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[ado  produi  t  (P  1Sr 
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!    formaldehyde;     Insoluble    condeiu 

product  Irom  P       

'     ••■     '•"' 

.      \.    <  oke  ovens  IP) '"• 

bi 

o    397 

.  now,  ■■.     Incandescence   mantle  for  gas  or  vapour 

burners  (P)  1:t 

Bailar,  J.  i       Potassium  cyanide  and  silver  nitrate;    Inter- 
action of 

BaDaj  -   Ider  for  aluminium  or  aluminium  alloy  (P)    701 

H.J.    Tin  from  tin  scruff ;   Recovery  ol —    (PL.  1063 
j    \v     Lead  oxides  and  ■white  lead ;  Manufacture  of 

■      (P)    ..........  H20 

Baillet,    A.    L.    E.     Gas    analysis    apparatus       Automatic 

recording (Pi 652 

Baillif,  i:.  H.     Qlass-drawing  furnace (P)  1311 

Baillot.  A.     Cupola  furnai    -    1'     1392 

Baily.  T.  V.     Furnaces  ;  Electric (P) 829 

G      Flour  and  yeasl  i   Method  and  apparatus  for  test- 
ing  (P)  ■'"- 

Baker.    V-     Ceramic  marble  (P)     

Baker.  C.  E.     '  Ires  .  Treatment  of (P) 

l-.uk.r    |i     and   Ladd  and  Baker,  Inc.     Furnace;    Rotary 

(Pi    U*5 

ltak.  r  icuuin  pan  (P) 

Baker.  H.  Ii.     Inhibition  of  gases  and  chemical  change   ..     664 

Baker,  .1.  1.     Presentation  to ls~ 

:1th!  H.  )'.  E.  iiultnii.    Cereals;    The  toxins  ol 

Mall  :    Influence  ol  saline  constituents  of  brewing  liquor 

on  amc t  if  extract  irom "44 

Baker,    it.   'l  ,   and    H.   <■    Smith.    "Vines  of  Australia; 

Research  on  the     —  ■  " 1276 

BalareO    l>      Metaphosphoric  acid ;    Hydration  of  -   — ....    124s 
Phosphoric  acids  .   Transformatii  meta-,  and 

into  each  oilier  bj  heating 812 

Batch,  u   M.       Ugae  ol  the  Pacific  coast  .    Potassium  salts 

and  iodine  irom  certain 150 

Balderston,  1.    Tan  liquors;   Loss  of  acid  in  

Baldwin    W    .1      Gases;    Separation  ,,i   various  materials 

li P)  405    871i 

ISall    \\    .       Sodium,  cesium,  and  rubidium ;     Di 

__ 4ti 

—  ,,1uiiji  :    Detetmlnatioii  ol  ae  bisinuthi-nitrite . .     902 

BaDanUne  J.  B.,  and  others.     Briquettes,  blocks,  or  slabs 

Manufacture,,!  1 1' 683,  1242r 

Ballot.  J.    Sm  Sulman,  II.  l. 

Bamberger,   M  ,   and  others.     Oxygen  from   peroxides  and 
hydrogen  from   calcium   hydride;     Preparation  ol 

(!•,    425,    I25r 

ieri,  I.     Rubber;    Devulcanisation  ol  IP     641 

Ban,  r,,it    W    l>.     Aluminium-zinc  alloys ;    Tensile  strength 

159 
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Banerfae,  .-.  C.     .">«  <  larke,  Q 968,   1225 

Banbegyi,  A.     See  Heydennauss,   ll H7,  941r 

Bannister,  i     O.     Zinc  smelting  Lj    the   Hopkins  proa 

us  filters  in  the  217 

Banque   du    Radium,    La.     Electrodes   of   rare  eartlis   for 

1394 

Bausait,  L.    Coke  1  t 

Bara.lue.Muiler,    L.     Metalli,  Iction    ol    silicon 

carbides  00  some  metaDJ  mi 

Barhai  1   M.    Lepersonne.    Steel;    Open-hearth 

procea  '         ' > ' 

Barbel    1.    A      1  ruit  juices :    Appal  ilphitatton 

'    of (PI 10*,    1328 

Vmiueation  pro"-,  yielding  parti}  r,-.i  and  paitly  white 

971 

Yeast.    Manufacture  of  bakei  in  clear  worts  (P)     779 

Barbexats  <;.    See  Dnrand,  Hugaenln   el  tie 555r 

Barbier,    P.,    an<l    V,  Pinene    hydrochlori 

Liquid 717 

Pinonic  and  activt  pinic  add   899 

Barbieri   N.  A.     Yolk  of  egg  ;  Non-existence  of  free  or  com- 
bined lecithins  in  1176 

Uarboni,  J.     .S'«  Armani,  G 761 


1  ii. 1: 
.  \\ .  1;  .  and  J.   Rodgers     German  silver;    Empts. 

.11          IP]    l«l 

Bardorf,  C.  F.    Cane  sugar;   Crystallisation  ol  '■'■' 

Bardt,    \              Do       m  ski     i       94! 

Bard)  .  r      Sm  Pages,  1  amus,  el  1  le '-'Mr 

Rarell    1       S   1  Hoffmann-La  Roche  und  Co     S73 

Barger,  i-                         Constitut 1              449 

Hordenine,  the  alkaloid  from  barlej  :   Synthesis  of  108 
and  II.  II.  I'll' .     Ergot  extracts  .    \  third  active  principle 

781 

and   VI.   Ewlns.     Alkaloids  of  ergot 2:12 

-       Wi  ii ,   II.  S  11 

Barisha  ,  N.     Sei     Boyer,    E " 

Barker,  W       Si     Britannia  Patent   Firelighter  Co..  Ltd 95] 

R      Distilling  apparatus ;    Vertical  for  distilling 

tar.  ,,il.  etc.  (Pi    1417 

Barlow,   II      ',.1-.    High  pressure            lor  furnaces.     Dis- 
cussion      :t;,s 

Barlow,  w.  E.     Cadmium,  bismuth,  and  lead ;  Binary  ami 

alloys  of   — 1389 

bey,  0.  1. .  and   B     M.    [sham.    Titanium;    Deter- 
mination ol          i"  ores    etc 1081 

Barnes,]    J,     sseMcWUllam,  A 683 

Barnett,  A.    Calcium  carbide  cartridges  (P) 21Sr 

Barnett,  C.   R.     Set  Hopkins,   \l    S I66r,  640r 

Bamhurst,  11   K.  and  II.  i.      Burning  powdered  fuel  ;  Method 

and  apparatus  tor  — (Pi    870 

ltarr,    \.  D      Ferments;    Production  ol       -(P)  106r 

Barral,  B.     Ammonia:   Source  of  error  in  the  determination 

of "8 

Barre.    Lanthanum  and  cerium  .    Double  sulphates  of 

with  alkali  metals    1452 

Barre.     Thorium    sulphate;      Decomposition    of    by 

(rater  947 

Barrett,  .1    C.     -      Hi  Don  Jd,  T 498 

Barrier,  1      1     Carbon  tetrachloride  and  naphtha;    Plash, 

lire,  and  explosion  tests  on  mixtures  of 202 

Barriimer.il.     Oils;    Clarifying (P)    1214 

Kartell,  F.  W.     chlorine:    Production  of (Pi 212 

1. .I-,--  .    Apparatus  lor  liberating from  bodies  con- 
taining theni  ( I'l      362 

Barth.  1;.     Ammonia  from  dry-distillation  gases ;    Removal 

01  -      (PI     1149 

Bartholomew,  W.  O.     Set  Martin,  S.  G 106,   I076r,  H.'.s 

Bartlett,   E.   II      Set  Gill,    I.  II  '-"- 

Bartlett,  R    W.,  and  others.     Gas  analysis;    Apparatus  for 

P                        2;'« 

Barton,  G.  V.     Lead  oxides ;    Manufacture  ol           (P)....  s7 

Barwick,  I     W.     SiUrs;    Annan  wild  l»-">i 

Bary,  C.  P.     Rubber;    Extraction  of  natuial  gum  contained 

in   manufactured          ,  i') i;i22 

Rubber;    Regeneration  ol  vulcanised-           PI   1465 

W.   B.     Furnaces  (P) 996, 1146r 

;i    11    r      Fusel  oil  in  distilled  liquors ;    Determination 

ol           1222 

Basset,  1.  P,     Bodium  hydroxide  and  sodium  salts ;    M 

facture  ,,1           from  sodium  silicate  (P) B16,  I057r 

1       Set  La  Photographie  des(  puleurs  Soc.  A  mm.. .  174 

Jury,  .1 593r 

Batchelor,  c.  T.  and  .1.  G.  H.     Tin  plate  scrap  :   Recovery  of 

nd  iron  from     —  (P)     197 

Bates,    II.    II..  and    F.    Idam.      Electrolytic  apparatus  for 

making  chlorates  (P)   183 

Batey,  J.  P.     Sea  Knecht,   1 208,  «72 

Batik.      Icetoue ;    Injurious  action  --i  sunlight  on  -    —  ..  :>7i 

Battegay,  M.     Alizarin  lt>-,i  and  Pink  on  Red  material..  148 

l.lli  lani.  .1 K3r 

Batty,   R.   B      >••   Todd,   i;.T 692 

r ^n\.  M.     Dithionates  produced  in  decomposing  silver 

sulphite   and    Ita    double      alta;     Separation   and 

purification  ol        -    :',4* 

Baudl  ,  ii.  1 '      Cupterron  (amm um  nitrosophenyUiydroxyl- 

aniinei  .    Quantitative  separations  with      — 115 

i,  .1      Wool  scouring  or  degreasing  lyes;    Electrolytic 

treatment  ol             1       1 102 

Baudry,  A.     Water;    Purifying  and  sterilising           (P)....  780r 

Bauer.  J.     Soap  paste       Apparatus  lor  preparing (P)  576, 

1214r 

1    ii     SesHeyn,  E 568,1110 

Bauer,  W.     See  Bayer,   1      und  Co  749r,873r 

Baum    1      1  yanamidi       Preparation  ol  pure         ■  1 

i,  .  etc.      Preparation  ol        -(P) 416 

Baumann,  C.  it.,  and  0.  G.  Diesser.    silk  fibroin;   Process 

for  obtaining          (PI       I450r 

Baumann,   I,.,   and   G.   Ihesmar,     Hydrosnlphite-formalde- 

hyde  and  it-  application  to  calico  printing 090 

BaumgarU,  C.     See  Heller   8." 26 

Baumbauer,    11.    F.     Filaments   for   electric   incandescence 

1        :    .Manufacture  of 1367 

Bayer,  A.     See  AM;  P 590,  897r 
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Bayer,  i  .  uii  Co.,   f  trbenfabi 

calchi  n   ol  P 

Alkylai 
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Inilnoa  |dj     il  .  liol        Pri  i  aratioi  P  i  I78r 

Lmli  .i\  I    ■   tei  ol 

P 

1  ■!■■ 

Simull 

Mamifai  iur.-  ol  P      31,   L46r, 

Intlii  i  Hanufactun  ind  t in-ir 

10) 
Anthi  ture  ol  P      I6i    91,1  I6r, 

■.'07, -J", 

Anthi  ire   "i    i;ii  i 

414r,  0  

I1..U,    ILMI 

\- :  i  anthrapyrlmld  Preparation 

i-  

Anthraqulnone  ■  Mauu- 

(Pl 1140 

Anthraquln i  il]  qui  i  P 

tntbraqui ■     derivatives     contalnini       ul'.liur    and 

Met  .^ l'i   li     142 

Anthraqulnone  or  halogen-anthraqu ne       ii  trodu  m^* 

chlorine  into  —    (P)    1098 

IzodyestufN;   Manufacture  of  •  ,  10r,  81,  81, 

I    143r,  414r,  414r,  414r 
622r,  I 

135.  936 

L002,   5  I197r,  1244 

I 
I    i  dyestuffs  .    Manufacture  ..i  acid  wool  (P)    -  ! 

3r,   L197r 

Axo  dyeatnffa  .    Manufacture  of ,  and  their  develo] 

menl  on  tin  UOr,  749 

Manui  u  ture  ol   dia  .1' 

Manufacture   ..l  dyeing     ottoi 

direct  IP  1296 

Aso  dyestuffs      Ms  IP)  146, 

Aio  dj   staff)      Id  i  droxy-         [P   i  ISO,  m  19 

ol  tris-  (P).    .  .    207 

Bine  and  violet  dyeings  on  fibres ;   Prodnctioi  P)     419 

Caoutchouc ;    Manufacture  ol   a  substance  similai 

!i:it  ur:il  P         1216 

Cellnloid  and  slmUar  Mm  supports  for  photography; 

U  i  Mm     tor  forming  -       IP) 978 

Cellulose  compounds  from  cellulose  esters;    Production 

ol  pressed  or  shaped  IPj         1 L52 

Cellulose  esters      Prodn  tions  ol  P)     129 

Ester  from  IP    

Cotton ;   Prodi  P  85r 

crushing  and  cooling  heated  products       Ipparatus  for 

(P  1093 

Dianthraquinonylphenylenedlamines;      Pre] 

i  142 

Dlethylbi -acetylurea;    Manufacture  of  (P). 

Diethylpropkralc  acid :   Amide  of  (P).      11S3,   I47.V 

Dihydroxycarbasoledisulphonic    acid;     Preparatii 

(PI    

Diphenylene  dioxide;    Prepai        a  ol       —  (P)     937,  l244r. 

Diphenylnaphtliylmethane    dyestuffs  ;     Preparati 

chrome,    icid  IP      2H7.  2n7.  412,  809r 

Dyeing  half-wool  (P)     9*2,   UOSr,   I451i 

Dyeing  and  printing  pastes  ;    Removing  Band,  etc.,  irom 

P  19 

D     ing  and  printing ;    Procea  (P)  81.209, 753, 876r, 

ll"'7r.    12l7r,    1247r 
ituffs      Hanufai  tui  i  ol  P      112,  555r    U51r,  I244r, 

i  198r,    u.'.ur 

Dyestuffs      Red  bo  Ic  P) 268r,   114 

Dyestuffs  tor  i 1  :    Red  to  viol  I  r 

Kthera;    P  I  aromatic  alky!     --■  (l'i 124:: 

fabrics   with   disinfecting   and    Bteruising   propel 

Preparation  ol            P  780 
Fibres  :    Apparatus  for  applying  varnish  or  similar  coat- 
ings to            P     

Pormyl  derivatives  of  alcohol  ba  •  ■-      Manufacture  of 

P  

Gallocyanine  dyestuffs;    Manufacture  ol  IP     82r,  412. 

414r,   414r 

opurpurin :    Preparation  873 

tlreen  slwi  Bbre;   Production  ..;  (P)     419, 

1247r 

Halogenanthraquinonesulphonlc  acids;    Preparation  of 



i        kcarbona  with  more  than  one  double  ; 

dnction  of  aliphatl.  P      1036,   1228r 

udines  ;      Preparation     ol     halogen- 

nted  i  

Insulation  of  metallic  threads,  wires,  and  bands    i 

ind    methylene-keton  iration 

P     719,   i"  I7i     1134 

from     I"'-     and     1-8-dibenioyldiaminoanthra- 

qumones  (P)  1215,  1215r,  1398r 

Lakes;    Preparation  of (P) I  I261r 

dtethylgallocyanine  (P)  099,  1100 

Mercury  compounds  of  salicylic  acid;    Preparation  ol 

CP).  .234,  517r,  1037,  I082r,  1133,  1183,  1178r,1227, 

1228r,  1228r 
Hethyladlpic  arid  :    Preparation  i.f  1 1'    7i;>.  72nr,  H77r 


itothylpropylpropl 

P  i 

M'  Mn  Retro  imlni        P    , 

1  I8r,    ~-»r 

Morphli  lormyl  drrlv 

,i  (P] 

iifacture 
P  181 

Octa  lion  il    mil  II     h lo  u.         Manufactui 

i 
i  li  b  n  dii 

i 

M  -i  ni  u  tui 

an  (P) 

'  Pi  (P)   33    L320 

■ 
IS,    117sr.    1228r,    1  '  109 

P  ....         22:ir.    1320 

Printini       Proci  PI    

i  l'i 

PyrlmldJne  derivatl  ning  mcrcurj  .    Pp 

Lion  "i  P)  

Resists  n>r  val  dye  tut)      P    

P         

Sodium  peroxide  oi  I  Ion   of 

—  (PI  

Sulphide  dye  tuffs       M  urn   icture  ol  I  PI       I46r,  :u::r 

i  ■  trami  thyl  n  dial e  i    Preparation  ol  PI  1227,  I272r 

:  i  ithane  :    Mai 
1  '    id   ;    Brilliant  with  metallic  lusti      I  I  7.r.2,. 

■    1371 

i  Manufacture  of (P) 1120 

Priphenylmethane    dyestuffs       Manufacture    oi 

chrome  P). .343,  62  »,  I298r, 

ii. ,n. 
tphthylmetham  dyestul        Chrom 
Ij  ■  stuffs    Manufai  tu  P      -i.  i- 

I        I      144'.' 

tilng  P 

Zinc  hydrosulphite  sodium  sulphite  double  salt:    Pxe- 
d,  high  percentage        -IP     15 

I  m:.. 

Bayer    R      Zirconia;    Refractor!    ■•      els  from 4'.n 

Bayko                                                       high  tern]    ratnres  91 

tt.,  and    L  Ben                   lium  hydrosulphite. .  . .  420 

Beadle,  C.    Clays;    Rational  analysis  of  —          Discussion  311 

liuliaruiiiicr  industry.     Discussion    

Beasli  y,  I     H    and  I'.  G.,  and  R.  ll.  Bradbu  alorl- 

Ri  cording    --    (P)    1040 

i     '■      See  McKechuie,   I.                     1016,  139] 

eptic 
99 

3 A 695 

Bcaulieu,  L.    skin^  :    Machines  for  carrotting  P 

Bebbington,  J.,  and  T.  T.   Mathieson      1  Iltering,  washing, 

■<  i  ing  :    Apparatus  foi  i  P) 

chovot,    A.    lias    produce]    working   bj    suction   "r  by 

pn     are  (P) 108 

told,   li.     Disinfection  and  colloid  chemistry 448 

Disinfectants ;    v-                       — 42 

1,    E.     Blue  priiii-  <m  ...itiiii   i,\   combining    nitro- 

sodimethylaniline  with  tannin  oi              icid         ..  558 


Beatty,   \\ .    \ ..  and   R.  W.   McCulloch.     ■ 
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il.     Pyrophoric  metal  alloj  -  (P  1210,  I317i 

Beck,  K..  and  P.  9tegmbller.     Lead  sulphate  and  chromate  ; 

Solubility    ..i  alone  and  in  the  fohn  ol  oil 

colours,  in  .iii..'  i it-  acid 1 105 

mi. I    others.     Glazes;     Plumbiferous  .    and    th 

behaviour  \\ith  acid  Liquids    

Becke,  M.,  and  A.  BeiL     Dyeing  half-woollen    oods;   Pn 

-  (PI    1006,   1247r 

Becker,    B      Casl    iron  ;     Decarburising  -  b 

oxidising  media 214 

\ 26 

W.     Dizinc-formaldehydesidphoxylate    

.         i  :  '    tro  Mi  tallurgical  Co.     ir..n  or  Bteel  : 

P        ::i 

-      Redui  Hon   ol  P) m  > 

Titanium    alloys;     Producing    lov  carl low-silicon 

:ll 

man,  J.  P.  W.    Steel  scrap;  Method  of  utilising  P)    2-: 

Beckman,  J.  W.     Salts  and  metals  ;    Method  of  producing 

1315 

Beckmann,  F.     Adhesive  powder ;  Preparation  of  an         (P) 

.i*2r,  l"2tlr.  1172.  14Csr 

i           !.t.  J„  ltd    496 

Bedford,  C.  LI  kins.      Liqs 

Materia]  for  malting      -    p  4..". 
Bedford,    1'..   an.l   II.    1:.    Williams.    Methane;    Catalytic 

synthesis  of  — (P)   .....                                  . .  1242 

Reduction  of  organic  compounds ;   1                       (P)..  1396 

Reduction  of  organic  sutistances  (Pi 

1  rdmann,  E )2r.s 

I  irfleld,  T.  H.   .                                  ....  7»» 
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lieeliler    C.  W.    £  Method 
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Beoal,    *  ■  new  tertiary  Couvereion  ol 



\  512 

Bahnckt    w      -  1186 

i.l  in  , 

401 

Bahraod,  '■  

llehn  ohol : 

P 
Carbon 



and  v  ■  r.  Surth.     Cn  ;  Manufacture 

S17f 

Bahrens    B    G      I  url   o    Uox  ■  Hon  ol  trom 

gas  mixtures  [PI  26r 

rinek,   M     v\       Vis  eusyme  producing 

Hum  710 

an.)  D.  C    I.  Minkmann.     Bmutsion-uevulan,  the  product 

-  ■  on  sucrose 1028 

Ball,    V        -  ■■     1006,  1247c 

BeQby,  G.  T.    Animal  meeting  proceedings 8( 

Betndl    C      Hydrocyanic  acid  and  cyanides;    Uanufactore 

of — -(P)     lOllr,  1105r 

Calcium  tartrate  trom   toe  vinasse    from    dried 

-  ;    Preparation  of 377 

Tartaric  acid  m  wine  by-]  Determination  of 



Belaiew     S.    Bteeli     Artificial   reproduction   of    Widman- 

■Udtent  tn:ur«s  in 

Belart.  H      Rugenot  and  albumin  :   Preparation  of  -        iP 
\.     Kilir.it process   for   brewing   ami   wine- 
making  purposes  [P     51 

Beliu.  J.  M.     Aluminium  alloys;    Manufacture  of (P)  1211 

Aluminium  alloys;    Solder  lur —    (P) 1211 

Hell.  J.  t.    Carbonising  in  horixontal retorts 868 

Ball    J    M      New  Zealand  ;    Ec mic  ge 

Plant  food  constituents  ;   Bate  ol  extraction  ol      —  from 

calcium  phosphates  and  from  a  loam  soil 1026 

K 

Bell   K.    Cyanide:    Bapid  analysis  of  commercial —    ....     761 

lotions;    Protective  alkalinity  in      — 957 

Kellet   F.     Ultramarine  blues  :    Apparatus  for  making : 

and   fur  like   pro. j  (P  ........    602r 

murine  blues ;    Manufacture  of  —      (P)....     51 

lMlotti,  G.     Slag  cement  ;    Examination  of  a  —      214 

Method  of  generating  (P)....    1157 

lute  and  Ugni  -trial 

fling  of  —  -     690 

Bender    O      Ni"  nfacture  of (P)  152,211, 

licks  '       Metallographj      -  "'ii>~  in 1457 

/i„,  I  electrical  resistance  of 1162 

ingthened  [PI     818, 

1811 

Bent"  ::  '    i:    ''  r-arsenlc  alii 

ol  216 

and  O.  P.  Hudson       'r  treatment  of  —     ....    1168 

,  ,in.   K.     Rubber,  guttapercha,  varnishes,  etc.';     Pre- 

ventii  '■■■"  i"  i P 

Benjamin.  G.  H.     Qas-fumai  itive  (P)....     '<a7 

Vaporising  iluid-  ;    Apparatus  f..r  (P) 546 
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Recovery  of  naphthalene  from (P) 

■  n. I  1     Vlctorow.     Soaps;    Colloidal  properties 

ol   -..1  ul ile    

Starch  ;   Colloidal  properties  of 

Bottler,  T.    "Bleaching  agents  and  detergents;    Modern 
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Bottomley,  J.  R.     See  Longsdon,  H.  C 336 

tnley,  W.  B.     Nitrogen-fixing  organisms ;   Use  of 

in  agriculture  and  horticulture    (P) 581,  l2fWr 

Soil ;    Fixation  of  nitrogen  in by  free  living  bacteria  1171 

I'.ouehaud-Praceiq,  J.  0.  E.     Smokeless  powders  and  other 
nitrated  explosives ;   Indicator  of  decomposition  of 

—  (P)    1135 

Boucherie,  M.     Wood:    Impregnation  of (P)   820r 

1;. nub-.   A.,  et  ills.     Sulphur;    Production  of  molten  

which  can  be  cast  into  moulds  (P) 628 

liouffort.  M.  M.  J.     Lead  and  mercury  hydrides  ;  Preparation 

of ■  (P) 565 

suit,  .1.    Junipsrlc  and  sabinic  acids 576 

hard,  C.     Formaldehyde;    Preparation  of (P) 103:i 

See  Etfantin,  S 231 

Bouisson,  J.     See  Astruc,   A 591 

Bourcart,  E.     See  Bayer,  !•'.,  und  Co 1 4  fir 

Bourdet,    L.     Extracts   of   vegetable   and    animal   matter : 

Manufacture  of  dry (P)    805 

Bourdon,  C.     Tannin   from  vegetable  material ;    Batteries 

lor  extracting and  concentrating  the  liquor  (P)     504 

Bourgeois,   J.  A.   V.     .«e«  JJiedzielski,   J 769 

Bourgerel,  M.     Electrolysis  ;    Porous  diaphragms  employed 

in 285 

li. inn  11.  T.     Chlorides;   Preparation  of  anhydrous ,  and 

application  of  the  process  in  analysis 1303 

Bourne,  H.  B.  and  W.  F.     Metal,  wood.  etc. ;    Substitute  for 

(P)    220 

Bourne,  T.  I'.     See  Waterhonse,  A.  c. 548r,  1440 

[Uelot,    E.,  and  M.  Bride!.     Gentian   runt.    Effect  of 

drying  on  the  composition  of .    Preparation  of 

gentiopicrin    295 

Gentiopicrin  in  Cttlora  perfolintn  :    Presence  of  ..      172 

Verbascose,  a  sugar  in  the  root  of  mullein 1402 

and     A.     Eichtenholz.    Arbutin     and     methylarbutin : 

Characters  of 295 

Pear  tree  leaves  :    infraction  of  a  glucoside  from 975 

and  .1.  Vintilesco.     Oleuropin  ;    Variations  in  the  propor- 
tion of in  the  olive  during  growth 450 

1 in  til,  E.  G.  P.,  and  others.     Tiles,  bricks,  pottery,  etc.  ; 

Manufacture  of (PI 426 

Bousquet,  1;.    See  Duchanoy.  M 934 

Borates,  J.  A.     Aluminium  alloys ;   .Manufacture  of (P)     7€IS 

Bouveault,  L.     n-Cyclogeranic  acid:    Derivatives  of  717 

a-Oyclogeraniol   ~i 7 

and   K.  l.evallni-      Fencnone ;    Constitution  of ....     899 

Bowack,  !'    \.     See  Remington,  .1.  S 10 

Bowdon,   1..     See  Thornton,  W.  M mis 

Bowen,   I     E.  W.     Explosives  (P) 721 

Bowing,  J.     Gasandcoke;   Retorts  for  making (Pi  984, 131 

Water-gas;    Retorts  for  production  of  (P)..  984, 1867r 

Boyer,    1.  .  and  otheis.     lubricating  oils  having  a  basis  «.i 

i!  and  mineral  oils  ;   Preparation  of (P)   9u3r 

I  lllnaim,  H.  M '.Ml 

Boyntqn,  W.  II..  ami  II    C.  Sherman.    <iil  mixtures:    Cal- 
culated ami  determined  values  of  specific  temperature 

reactions  nf  -  -  -    with  sulphuric  acid 222 

■i  1       Production  of  dry  from    wort. 

(P)     104,  586r,  777,.777r 

' 3    3     N      Metal;    Depositing     clectro- 

c.ii'aii,   direct  on  objects  (P)    3lr 

1  U  ad  ore  ami  blende  ;   Ssparation  of 

from  pyrites  (P)    1116 

'  ii.         Bi  iquel '  ing    1  ni\  1  rulenl  and    producing 

chlorine  compounds  (Pi    1016,  11 16 

Lam  at,  1     ami  1;.  Mi, rit/.    Ore-roasting  furnaces; 

Rabbles  for  (P)    285r 

Bradbury,  l(.  11.    See  Beasley,  C.  H 1040 

Bradburj    ami    Hirsch.     Amn la    production     of    Creat 

Britain  in  1909 86 

Bradford,  1..    ».   Patent  Borax  Co.,  Ltd 1022 

Bradford    Dyers'    Assoc.,     ami    others        Printing    textile 

fabrics      Vpparatus  for  -         IP)    1301 
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Hi  s,   D    nml   ii     H       v  William  ,  J.  R,  I' 

Bradley,    0.    I.  .    tad  H      V       fori  11        1 ead 

Hi  .  i a    ol  in I| iiiin.il     .nni     alkali 

"H  " 

I    .r!  „.    II      \  

Hay,   H.  C.     Llpaso  

Bradloy,  W.    n      Drying   apparatus   foi    peal    and    

matarlali   (P 

Pe  ,t      I'.,  p  iral  on  anil I  ti  i'       ....    '-'•  81 \r 

iv.it  prepai  li  ''      l-r 

i    ii,  and  otln  Phormai 

Brome,  J.  s    >      in  i  calorimetr;       Dl  en    Ion    921 

Power  gas  and  ite  development       I**u 

I  .i.m.  ii.  n    \      Compression  of  air  or  othei     .■      P      .....   1362 

Brand,  0.  8.     Zlno  .    I  IP)     7U1 

'  Brand's  [hire  Spelter  Co.     /.mr;     Extraction  ol  

(P) 060r,  H' 1 7r 

Brand,  J.     Barley  and  malt ;    Detection  ol   the  sulphuring 

'  "6 

Halt;    Colour  ol  and  its  determination 1468 

Brand,    K..    and    J.    i:      Ramsbottom.      Permanganates 

ii..  trolyl  -'        into  '  -' '  s 

Brandenberger,  J.  B.    Cellnloeic  fllms ;    Manufacture  ol 

83,    H7,    1199r,    L199r 

Ceuuloslc  nlniN  ;    Treatment   and  application    ol ■ 

r         17,     345r,     346r 

Photographic  Alms ;    Manufacture  ol  i- 

Ove  (PI     I  !  ■•■ 

Brandenburg,  n.    Tin  plate  waste;    Remoi    i     I    Lin   from 

P]       .  .    lSBSr 

Tin  from  tin  plate  waste ;    ipparatu   I tin  ting—  - 

Bran  i       449,    1268r 

Brandts,  R,  Phosphoric  acid  and  magnesium  in  ammonium- 
magneeium  phosphate  precipitates;  Determina- 
tion o( 456 

Bland's  Pu  See  Brand,  C.S »«0r,  1017r 

Brandt,  J      lio  dyestuffs  on  the  fibre ;    I  droxy- 

diphenyhnethane  in  producing     —     1102 

Brandt,  «      Stt  Hi hot,  W 85 

Brangier,  P.  A      Spirits;    Mom  punned    potable 

.       .  .  1171 

and  it.  Lackenbaoh.     Precious  metals;     Apparatus   for 

quick  cyanidlng  ol  (PI   '64 

PreciouE  metals;    Trap  1 or (Pi    "64 

H  Lindet,  i "i  ; 

Bransky,  I  Gilpin,  J.   E mi; 

Braaseur,  C.  L,   \.     Polychrome  screens   tor   photography; 

ProduoUonof.      -(P) lllOr,  1475r 

Bratkowski,  \v.     Drying  wet  materials  by  means  ol  hoi  ail 

i  

lirauiT,  E.     Nitric  acid;    Concentration  o!  (P)   .s7'.\    IS8O1 

Mr.iu--.   I.,     S«    Qebr.  KoTting     1366 

Bray,   w     0.     Permanganate  titrations;    Source    ol    error 

iu 1274 


Brayshaw,  S.  M.  Hardening   ol    carbon   and 

low-tungsten    -  -     6:31 

Brearlay,  H.,  and  I',  C.  Moorwood.  Silica  bricks,  ganister, 
and    other    refractory     materials;      Manufacture 

of (P)     7.VJr 

Brockenridge,  ■<.  M.    Alnmlnium-oalclajn  alloys    826 

Bregha,  L.,  and  H.  Kaiser.  Exfi  pecially  those 
ol  internal  combustion  Bngines  .    Deodorising 

(P        "40 

r.r.'nc.!,  m.  i       analysing  gaseous  mixtures  and   recording 

tbe  result;     Ipparatns  for         ■  (P) 17Ur 

Bresch,  G.     [lust;    Formation  ol         ■    8-2 

Broslauer,  M.,  and  Mlnimax  I  onsolidated,  Ltd.  Extin- 
guishing burning  benzine,  etc.  [P]    

Bressanin,  G.    Meroury;   Volumetric  determination  of     -   ■ 

by  means  of  ammonia     1413 

i      HcUiylgiucase   in    beer   yeast;      Existe i   ol   ■■ 

specific  i"7:; 

iu,   P.,  and  ll    Leroux.    Celluloid;     Manufacture   ol 

plastic  materials  resembling  IPI  .  •- 

Bretlierton,  S,   i       Bismuth  lead  ore;    Smelting 

Sinaloa,  Mexico      571 

Brettell,  \\     i.       Si     Webb,  W.   II !>•"■ 

Breuii,  P.     Rubbi  i I  cold  on  102  i 

Breunlng,  VI       -      i;    I     ostein    i        620 

Briant,  L.,  and  H.  Harmon.     Hops;   The  fat  of-    -- 221) 

Briart,  I.     See  De  Guide,  < 761 

Bridel,    \i      >,      Bourqnelot,    i 17^,    2 

Bridge,  R,  and  H.  li.  Smith.     Drying  cacao,  coffee,  copra, 

etc;    Machine  for (P]     17" 

i  .  and  S.  Melling.    Dye-Jigs,  etc  (PI 419 

l  .  11.,  and  American  Dynamite  Co.     Explosive 

lulose  hydrates;    Adsorption   of   sodium 

hydroxide  by  622 

Cellulose  ,    Hydration  of  in  the    l'tatiiij;    process, 

and  nature  of  cellulose  hydrates 874 
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position  -.1  .Forma  liloridi 
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presanrcs  on  

Brinkmonn,   E.   il  .  and    H.  0    Wi  nl  lop  ; 

P)    ......,., 

Uric. m    .       .  inamidi     II     an  dj        and    i  h  ■■ 

on  ''m  It    ii7i 

Brisker,    C      Electrical  rheoi  tlcal     and 

•  lie  — . — 

Britannia   Paten!    I  I  ind    W.    Barker. 

i  .la  -     ....  .        i  |   waste    producl  i    and 

refuse      from     (PI      D   I 

Delation  C 1 187 

i  .  Ilalo  e  Synd     Ltd  Hertz,     Cuprlo 

oxide  :    I'r.i.lu.  li  routes] 

(P)     

i    i  ontinenta!    i  ampl Ltd       I'm. ... 

.  atolyl  M  '.i  Into  camphene  [PJ  1086, 122Hr 

British  i  ..ii, ,i,  and  VI  ool   D  ei  oi      Ltd.,  and    .1     n 

Robson.    Mercerising,     dyel 

iblo  fibres  or  fabrics  (P)  I  100 

British    Miira.'   Synd.,   and    M     M.     Dessau.      Indiiirui 

guttapercha,  etc. ;   Apparatus  for  removing  foreign 

m  itter  trom        -  (i'l  22.'..  708» 

Rubber,  guttapercha,  etc.     Ipparatus  mr  shaping 

(P)     .  4:i!> 

British  Xylonite  Co    Ltd      See  Wells,  G.  E 875 

Britland,  W  T.,  and  ii    i    Potts,    Rubber  analysis ;  Use  of 

pyridine  In  — ■ —    1142 

Broadhead,  J.  W.     See  Dempster,   R.,  and  Suns 2«:t 

Brock,  I.  V.     Hydrocarbon  soaps  ;  Manufacture  of (P)     830 

Broker,  H,     Gas;  Retort  furnace  for  making (P) 479 

Brombam,   F.  J,   ii.     Hydro-extractor  (P)    1100 

Broniewskl,     \v.     Aluminium  -  silver     alloys  ;      Electrical 

properties  of B83 

Bronn,  .1     I.     Gas  of  hiuli  calorific  value;  Obtaining   

from  converters  (PI  221 

Bronnerf,    E,     Nitric  acid   in  nitrocellulose,    nitroglycerin, 

Determination  of  rolumetricauy    ....      nil 

Brooke,  R.  M.     See  Dempster,  li„  and  Sons,  Ltd 339r 

Brooks,  B.  T.     .Manila  copal ;    Destructive    distillation    of 

1118 

Manila  copal  :    Oxidation  of by  the  air iiik 

Oleo-resin  of  Pinus  iruulon     !      n    IU9 

Photographic   plate;     Action   of.   organic   peroxides  on 

113 

'      S      Separating    fluids    of     different     specific 

gravities  (P)    47<; 

Brown,   E.  .1.    Suphurous  acid:    Preservation  of   ■   by 

means  of  glycerin :U7 

Brown,  I'.  C.    Selenium  cells  i  •               asitiveness 1018 

I'.n.wn,  I..    H.      See  Blcininger,  A.  V I  109 

Brown,  ll.    Rubber  resources  of  Wesl  Africa  1067 

Brown,  ii.  T.     Malt;  Specific  heat  of         .  and  calculation 

ol  initial  heal  of  the  mash  44.r> 

Brown,    -i      \      Essential    oil       Determination    of    small 

quantities  oi           in    pices,  Btc 1132 

Nitrogen  in  fatty  substances ;     EJeldahl  determination 

..' 1040 

'  i  ipps,  11.   A 4:: 

i    C.     Hi-tilling  fata  and  tatty  acids;    Apparal 

for-— — in  th.'  \.i,  ii- ii                     hodc  lighl   7C.7 

obituary ■■■■M 

Brown,  J.  M.     Tanning;    Process  oi  290 

Brown,   I      1.     Blydrogen  peroxido;    Determination  ol  tree 

a.  i<i  in  solutions  ol        ■  1202 

Brown,    P.   S      See    Kern,    i:     I.  96,    220,   949,    mi 

Brown,  W.     Magnets;     Perma                            el      - —  ....     698 
Magnets;    Permanent  steel  

Brown,  W.   l».     Ste  Wysor,  R.  3 

Brown,  Boveri,  uml  Co.,  A.-G.     Turbine  blades  mode  from 

pure  iron  and  nickel ;   Steal  [PI   1458 

Browne,    D.  H.    I  ci  ipper  nickel   matte  ; 

Bchat Bessemer  converter  ..        631 

i      Opium;     it-    nature,    composition,  ami    prc- 


I'.rnw P    i      and   ii     i      Palmer.     Vanadium;    Gravi- 
metric determination  of  a  date....    117:i 
and    E.  .1     Roberts.     Cerium;    Separation  ol  trom 

other  cerium  earths   210 

Browning,   W.    1:..   and    W.   Golder.     Ca 

mr  making  [P]    966 

Brownlie,   D.     Dyed  fabrics;    Chemical  action  of  light,  on 

1006 

J.,  ami  11.  Harper.     "Practical  chemistry"  :S78 

Brdcke,    O.     Distilling,  iHng,    or    cooling 

liquids  (P)     9r 

Oils,  ratus  for  purifying (P) 9C3r 
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.  :u.iun.  K.  Caseiu  ;  Preparation  ol  a  coating  <>r 
Impregnating  material  from  IP]  MO 

Brum  d  and 

deten  arsenious  acid     1418 

Bran,  I      l  .r.itu'n-  [or  use  in  connection  with 

steam  genei 7<» 

Bran,  V.  K.  I*.     luil  briquet*  ctureol (Fl  . . 

Bnner,  L  Halogens  In  nitroben  brical  con- 
ductivity of 4:15 

Brum,    i;  ,    and    E.    Quarcigh.    Sllver-cadmhini    alloys; 

KquilibnuTii  diagram  ol  1253 

Bruno.  A.    Sulphur;     Analysis    ol  -    ior    agricultural 

purposes 826 

and  P.  T.  d'Auzay.     Wine  tion  >'i with 

arsenical  animal  charcoal  445 

Bnu  irerwertungs  Ges,      Incandescence  mantles ; 

Manufacture  ol      —  IP)    13, 18,  79r,  481t 

Brans,  \v.     Extraction  under  pressure  produced  by  a  Quid..   1472 
BruyfcuitUj  P.     Nickel  and  cobalt;    Electrolytic  separation 

of 

Bryant,  Q„  and  C  II.  Ivinson.     Metals  and  alloys;   Treat. 

uient  PI '.!*! 

Bolden  [or  metals  and  alloys  (PI  284 

Rryk.  E.     See  Mateter,  Lucius,  und  BrOning 80S 

Hrynlil.   II .     Photi  .meter  i  l'i 

-..  c.  i;.     Metal;  Composition  for  making  an  improved 

(Pi     49* 

Bube,  K.     Hagnestum-ammonium  phosphate   1135 

Hu<h.  N.  W.    8m  Cllmano,  li.  M 142 

Bvcnanan,  J.  I..     Soap;   Manufacture  of (P) 165 

BocheRr,    H.    'I'.,    and    E.    F.    Sonnenburg.     Hydrazines, 

especially  phenylhydrazine ;    Behaviour  oi        -in 

the  sulphite  reaction  145 

Buchner,  K..  and  11.  Haehn.     Yeast  June ;    Anti-proteasc  in 

expressed 

and    some  iratii  >na :      Phosphorus 

'  of  1 125 

and  J.  tfeisenheimer.     Alcoholic  fermentation  ;    Chemical 

mechanism  of  894 

Buchner,  G.     Beeswax  :    Abnormal  composition  of ..     705 

Bu.  Midler.   K 285 

Buehstsb,  B.  G.  Celluloid;  Manufacture  of  flexible,  non- 
inflammable   (Pi    557r 

Lacquers,    vanishes,    etc..    containing    nitrocellulose ; 

Manufacture  of (P)  578r 

Buckley.  F.     Vat  colours ;    New 410 

Buckley,  P.  J.     (las  from  peat  :      Manufacture  of  (P)     47." 

Buddc,  i,i..     and  W.  Robertson.       Fats  and  oils; 

•mposition  of into  fattv  acids  and  glycerin 

P       500 

Budde,  T.     Rubber;   Determination  of as  tetrabromide  14tiS 

Biderua'ache  Risenwerke.  Slags;  Pulverisation  of  liquid ■ 

IP)       827,   1211r 

Buduett,  H.  B.     S«  Woodruff,  H 10,  408r 

Hueb,  J.,  and    Deutsche-Contineiital-ca-  Ges.       kmmonhun 

carbonate  :    Manufacture  of (PI 1378 

BOcbel.  J.    Slain  .   Producing  easily  soluble in  making 

metals  by  aluniino-thermie  processe-  (PJ 28 

Biihler.  A.     I.ea'her :   Process  of  dyeing (P) 1121 

Buebler,  H.  A.,  and  v.  H.  Gottschalk.    Sulphide  ores ;  Rate 

of  oxidation  of  ■ 494 

Bum,   H.  C.     Lecithen  from  seeds  of  leguminous  plants; 

Preparation  of (PI  

Bfltlsr,  R.     Set  Berl,  F; 

Butt.  -    Beware;    Painting  on 566 

Buffuin.  B.  B.,  iiti'l  ">'  -  board      Hi racture 

of  waterproof  (PI   1070 

ne,  A.     See  I  \ 1225 

Bull.  H..  and  •      Vegetable  '.il  n  iring 

sardines  in  oil  .1:  a  of  the  nature 

Buuens,     D.     K.      Nickcl-cobalt-silvcr      ore ;       Assay      of 

arsenical 

Bullier,  L.  M.     Magnesium  silicates,  etc.  ;    Ctili-ing  in 

the  form  of  powder  for  moulding  (P)   1206 

Bullock.  W.  E.,  and  J.  Calcott.     Iron  or  steel:    Treatment 

of to  prevent  rusting  (P| j::i4 

Bullowa.  J.  Q,  M.     Set  Alexander.  J H4B 

Bufteel,  J.  G.     See  Phillips.   W.   A 1366 

Bunel,  L   I.    Development  of  silver  bromide-gelatin  p 

in  hot  climates    , ,     733 

P.,  arid  A.  B  Tti'-  arcs  for  1 

oxides:    Production  of  i  ■-.   1^12 

(Pi        .277r,     1212,     1:477 

Bunker.  8.  \V.     8u  l.'mney,  J.  C 

Bonn.  I       Wood:    Brown  stain  tor (P)  -   i 

Bunte,  H.    Coal  gas;   Progress  in  Mb 

of  680 

Bunzel,  H.  II.     (ducose  ;  Oxidation  of by  bromine   ....     44:s 

Burarzewski,  J.,  and  M.  Diiurzyruki.     Alkaloids;   Bromina- 

tion  of  108 
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Burchartz,    H.     Mortar   and   concrete:     Experiments    with 

frozen  and  re-thawed 952 

Portland  cement  :   Influence  of  calcium  chloride  on  —    1 108 

Burckhardt,     \V.     Quartz:      Method     of      forming      scmi- 

lniui.l  —         (Fl      630 

Burgess,  c.  1".    Boiler  corrosion  and  electrochemical  action 

and  . i.  Aston,     [ron-copper  alloys  28 

Iron-copper  alloys;    Bagnetic  and  electrical  properties 

of 4:11 

Iron   and   Moncl   metal;    Strength  01   alloys  ol   elec- 
trolytic        lill.il 

Iron-nickel  alloys;    Magnetic  and  electrical  properties 

of—     215 

Iron-silicon  alloys;    Magnetic  and  electzical  pro] 

of  430 

Iron  and  some  steels  ;    Magnetic  properties  of  electro- 
lytic   569 

Iron  :     Strength   of  alloys  of   nickel   and   copper   with 

electrolytic 8«3 

Burgess,  G.  K.     Copper:    Determination  of  the  temperature 

of bv  optica]  pyrometers  216 

S«   Vaidner,  C.  W 205,    10*4 

Burgess,  M.  J.,  and  R.  V.  Wheeler.    Coal ;  The  volatile  con- 
stituents ol 1291 

Burgess,  w.     Blasting;    Composition   for  neutralising  the 

noxious  fumes  produced  by (P)   721 

r.urkhciser.  K.     Ammonium  salts  from  gas  :   Obtaining 

(PI       1807r 

Coal-distillation    gases;     Recovery    of    ammonia    and 

cyanogen  from  (Pi    1195 

Hydrogen  sulphide  from  gases  ;  Removal  of ii\    , .     627 

Bunuah  Oil  Co.,  Ltd.     Paraffin  wax  ;    Treatment  or  purifi- 
cation of  (Pi    408,  480r 

Burmann,  J.     Caffeine  in  tea  and  raw  and  roasted  coffee: 

Determination  of  512 

Dlgitoxin  determined  in  the  'caves  and  preparations  of 

digitalis 1828 

Bui  meister,  P.     See  Mann,  K 1460 

Burnett,   c.     Coal.   etc.  :     Apparatus   for  extracting  liquid 

from  washed  (P)   549 

Coal  washing  ;    Recovering  the  tine  coal  from  the  slurry 

obtained  in  (P) Hi 

Burr.  A.     Caseins  and  curds    1327 

Burrell,  B.  A.     "  Food-testing  ;   Elementary  course  on "  1277 

Burrell.E.R.     .See  Strange.  E.  H 501, 1261r 

Burrows.  .T..  and  A.  Ross.     Explosive  compounds  (P)   1178 

Buxshanadse,  J.     See  Ostromisslenski,  1 682 

Burstall.    F.    \V.     (iases  :     Separating    suspended    matter 

from .  particularly  tar  from  combustible  gas  (P)     882 

Burstinghaus,  R.,  and  O.  H.  Schroeder.     Boiler-scale  ;  Com- 
pound for  preventing  formation  of (P)   1092 

BurtE.     Filters  (P) 4m 

Filtration  ;    Process  of  (P) 867 

Burton,  (i.  D.     Hides  and  skins  :  Unhairing and  tanning 

(P)    1466 

Rusch,  A.,  and  J.  A.   von  waiting.     Albuminoid  compounds 

of  guaiacolsnlphonates  :    Preparation  of (P)       977 

Bnschujew,     I..    rf-Pinene     nitrosochloride  ;      Action     of 

piperidine  on  516 

Buskett,  E.  W.    Lead:    Assay  ol 1110 

Buss.   A,     Calcium  citrate  from  crude  citrate;    Preparation 

of  pure (P)   489 

Butler.  J.  A.,  and  L.  Flick.     Keir  (P) 752 

Butters  Patent  Vacuum  Filler  Co.     .sec  Patterson,  C.  G.    201,  828r 
Bvrom.  T.  H.,  and  J.  E.  Christopher.     "Coking  practice; 

Modem "    179 

Bysow,  B.     Vulcanisation:    Theory  of  cold  770 

Vulcanisation;    Theory  of  hot  1169 

Bywater.     Clays ;    Formation      and      analysis     of     . 

Discussion      470 
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Cabanne\  J.  P.     Milk  ;    fermentation  of (P)  170,  647r,  713r 

Caffin,    A.     Barium  chloride  and    carbonate;     Manufacture 

of  ■  (P)    489 

Cahen,  E.     Nitrates  ;     Comparison    of    Pozzi-Escot's    and 

Devarda's  methods  of  determining  ■    946 

See  Little,  H.  F.  V 957 

CaUle,  B.  G    C.     Photography  in  colours  ;  Process  of (P)  1410 

Cain,  J,  C.     Dyeing;    Theory  of  .     Discussion    1434 

bt,  .1.     See  Bullock,  W.  E 1314 

ott,  W.  A.     fettling  tanks  for  separating  liquid  from 

crushed  ore  products,  etc.  (P)      1190 

II,    U.    J.,    and    F.    Pfleumcr.    Filling   or   stuffing 

material :       Manufacture  of  (P)   290r 

and  others.     Filling  material :  Manufacture  of  a (P) . .  1261r 

Caldwell,  W.  II.     Sensitised  surface  for  photographic  purposes      < 

I-      721r 

Calhanc,    D.    I.     Furnace    for    very    high    temperatures; 

Laboratory  electric  1257 


\  Wll.    IM'I   \ 


13 


1200 
1228 

7J! 
34r 


Ltd.,  and  i  .  l 
Produi  tion  ol  cerl  iln  oiri  1 1     In 
unit  others.     Fabi         Production 

textile  P  110 

I  phedrlne  and  pseud  1820 
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CauibouUves,     P     Carbon    tetrachloride    vapom        Iction 

ol  nnanhyd     I  210 

Carbon  tetrachloride  vai>oui       tctlou  ol  on 

minerals       275 

i  Mubrldge,    \    S     Gas;      Appaiatu  aerating    or 

P)        1148 

Cambrl  Ic   Instrument   Co.,  and    I:.   B.   Whipple. 

I'm tors      Radiatlou  -        (P)    i-  ■••■• 

Cameron,    i.   I      "  Radio-chemistry "     506 

ron,   i'      LC.      Soil     i  ilul  Ion        Entfodui '  Ion    to    the 

stud)  "I  I  In-  "74 

and  J,    M    Bell.    Calcium   phosphates  1026 

iii  Oil  I  o     Ltd      

Campbell,  l>    I      Steel  rel |  ;   Elcctrii  1 180 

ii     J.   n    and  C.    ii  ,  and    Not al   Nutrient   Co. 

tus  (P       678 

(  lam  i  .I  nil.  .1    i ;      Coal ;  Process  of  washing  (F)  . ... ..     143 

Cauda,  I.      Furnace;    Tipping  IP)    828 

Candlol     i  I  i    ti       i 

Candy,  I-'.     Water  ;    Purification  ol  P  1 10 

and  K.  P.  Candy,     w  ater  :    Apparatus  for  purifying 

1470 

Gappenberg,  li.     Vise I      comparing  hot  pastes  ....     368 

Carbon  Ooke  i  o     Coke  oven    IP)      746 

■  inel,     \      i       \\ I    distillation    pro  Lai  to ;     Con 

in  blast  furnace     P        

Carl Ill,  B.  '  .     Immonrum  perchloratc  In  expl  i 

Explosives  producing,  letonat chlor hydro 

chloric  mill.  etc.  (P)   

lutm  (lis.     Lampblack;    Manufacture  of      —  (P)  .. 
Carborundum  Co.     Aluminium  silicate  ores;    Treatmenl  of 

i-  I267i 

Emery  ;   Ti  —  (P)      1 1   i 

Silicon  r  rbl  le     M  inul  i  -turi  o  I  P).     I261r,  I251i    I    16 

-       Hi   t  a      I      W 1064 

Pone,  r.  J Ii 

Carey,  B,  R.     Amalgamation  'J- 

''arl,  R.  W.      -  i      R     HOOr 

Carles,  1'     Caramol ;    Adulteration  ol BBS 

Lubricating  oils  for  automobiles  .  their  adulteration  and 

f'Ti-.un    901 

Tartar  products ;    Analysis  ol  Methods  adopted 

l>\-  the  7th  Enternat.  Congress  ol   Applied  i  hemistrj 

Tartaric  acid  factories  and  refineries  .    Mother  liquors 



Tartaric  acid  mother  liquors ;   Super-saturation  ol 

Wlnofl  :    Sulphurous  acid  in  white 

Carlson,  C.  1  rtain  metallic  salts :   Detection 

ami  rapiil  Beparatian  of  — ■—  from  solutions 1230 

,  C.  P.,  and  others.    Soda-lye  evaporator  (PI   B60r 
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Less,  caustic  product  from  (P)    1U2 

Nitrogen  componnds  from  carbides;    Continuous  pre- 
paration ol  and  furnace  therefor  IP]    1370 

i      W      I  pulp  and  paper  mills ;   Water  consump- 
tion In  swi-iiish 343 

t'arlyle.   W.  A.    Chemical  industry  and  metallurgy.     Dis- 
cussion     . ' 1425 

Carmody,  P.    Papei  .  loss 

Carnalian.  li.  I...  and  Internal   Metal  Products  Co.     Ingot  (P)     210 

iron  manufacture  (P)     219 

.  D      -     Osborti    -      43:; 

•Steel  Co      Sw  Wales,  S.S 31,497 

liolitti,  F 1450 

Oaro,  ll.    Obltnarj      1143 

Caro.N.     Ammonia:    Manufacture  of         -  iPi    UuOr 

of  low  sulphur  content  .    Manufacture  of (P)    2113 
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and    Gewerkschafl     del    Bteinkoblenxecbe    Mont-Cents. 
Ammonium  sulphate  from  gases;    Obtaining 
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Carpenter,  F.  R.,  and  American  iron  and  Steel  All. 

l'"t.i-~nim  compounds;   Rendering solnbli     r 

I'arr,  v.  ii..  and  W.  *     Reynolds.     B  ;   Specific 

rogatory  power  ol .  and  the  relation  between  that 

of  alkaloids  and  their  salts 1034 

Carre.  P.     See  Leclorc,  Q 4lfi 

rarrr,..i\i.  Stainless  Cement  Co 568 

I'arrick, .'.  T  ,  and  B.  S.  Patttson.     Copper  and  copper  nickel 

ores  ;   Treatment  of  pyritic (P)   2fj 

[ron  componnds ;    Preparation  ol (P)   1168 

Iron  hydrate  utilisablc  as  a  pigment  :    Black  magnetic 

- 1  3:s 
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[errou    liquors  ;   Mannfactur I  161 
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1  i-  Inn-   Ol  (P)       

Corvallo,  .1      Bulpliui   dli  ctrical  purification  and 

e Ilictivity  of  liquid      —   1:111:1 

Co.  111  A in-a.    See  Dunham,   h    \        040 

Casolari,A.    Sulphur  acids ;   Analysis  of  some  Inorganic  -         1164 

v  1       Salicylic  acid  .    Determinatl 1  bj 

distilling    it-    aqueous  tolutions    936 

and  l'..  11   Qei  ran       1  ocoanul  oil  .   Del • on   il 

in  admixture  with  butter  fat    1250 

Cs    ■Hi.  L.,  und  Co.      Izo  dyestulTs  ;   Manufacture  of 

mr    cotton    il'i  

ole  derivatives  and  dyestuffs  ther'ofrom   (P)    181,  622r, 

lno:lr 

Cotton  :    Producti 1  (a  1  bluish  li    on   — ■ 

(P)   B2 

Dyeing  wool  in  a  single  bath  with  chrome  colours  (P 

1  sulphide;   Proparatl brominated  .-    -  •:>.  687r 

Indophenolic  condensation  products  from  carbazole  and 

Its  derivatives ;    Preparation  ol  (P)   1208 

Print  effects  on  fabrics ;    Production  of  IP)....    18 

Sodium  hydrosulphite      Manufacture  ol  anhydrous 

(P)   .' inm.  UO61 

Sulphide  dyestuffs  from  carbazole  derivatives;    Manu- 

fai  hire  ..I         (P)  4si.  182,  BlOr,  I061r,  1088,  UOOr,  1  lOOr 
Sulphide  dyestuffs  ;   Fixing  in  dyeing  and  printing 

(Pi    I  (7.: 

Sulphide  dyestuffs ;  Production  of  reserves  under         (P)1301 
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■  ■  Hire  of (Pi      1  tl/- 
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(P)  75:s 

'1  Color  i".     .See  Winslow,  H lUr 

Cassirer,   I.     See  Dllmann,  K 2mi 

i-    I.     Lead  in  ores:    Determinai 1      —    217 

Castellani,  S.     See  Levi,  H.  G 185 

caster.  H.    Sensitised  paper  (P)     208 

Castete,  1.    B     Turpentine;    Manufacture  ol      —  (P) 

Castoro,  N.    Colloidal  metals  :   Preparation  of by  aid  of 

acrolein  762 

Catani,  li.     Furnaces;    Electric     —  with  high  output  (P)     222 

Cathcart,  w    n.     See  Folding,  V.  .1 870,  I2..nr.  1 

■i     1      and    v.   Comer.    Gas   w.-rlo.     Preventing 

deposits  hi  hydraulic  mains  ol  IP) 1366 

Caton,  i     W.     See  Tntln,  F 1472 

1  atteau,  J.   B.    Gas-producer;    suction  (P)  551 
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\  ■  ".-I  for  the  (P)      766 

Caussemille   ienne  el   Cle.,   and    Roche  si    Cle      Match 
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CavalHon,  L.    Sec  Boyer,  E »63r 

Cavazza,  L.  E.     Potassium;    1  it-termination  of ■  
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Treatment  of (P)    167 
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the 

Cayla,  V.     Rubber  latex ;    Enzymes  in  707 

ave,   P.     Win.-:    Determination  of  free  and  combined 

sulphurous  acid  in 644 

et  Giolitti,  F 281 

1    M.    (ias    analysis ;     Use     of     phosphorus 

solutions  in    -  722 

Potassium  iodide  in  methyl  alcohol ;    Solubility  curve 

of  825 

Central  rrnsl  Co.    Set  Price,  1-..  r »6 

qu.  P.,  and  V,  Henri.    Microbes;  Action  of  ultra- 

\  H  ilet    rays  on 171 
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bactericidal  action  of  148 

Irm-Ges.,  and   C.   Ii.   BShm.     Incandescence  mant 

Manufacture  of  (P)    1 

Chalas,  A,     Nickel  and  copper  ;    Recovery  of from  - 
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Nickel  hydroslUcate  ores  in  of (P! 826 

Chamberlain,  C.  M.    Filtering  apparatus  IP      804 

Chambers,    E.    v..   and    ll.    B.    Watson.     Trade  effluents ; 

.Method  and  means  for  treating  (P)   1406 

Chambers,  J.  H.,  and  W.  Moffatt.     Wool-scouring  solution  (P)  1199 
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Sulphuric  acid  Iron)  smelter  gases  :  Manufacture  of 

9<H 

.1 

Chaplet,  A.     Fibres  non-mfuunmabl                    for  render- 
ing    -  -    
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Chappell.  i'..  and   K.   Hodson.    steel  :    Influence  ol   heat 
treatment  on  the  properties  of 

Chapus,  A.     .luraniiacen?  ;  Essential  oils  from  Algerian 

iMiarabot,   E.,  and    \.   Sebert.     rivet    
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Chardet,  <;.    Bone  superphosphate  ;  The  nitrogenous  matters 


714 


■ 
244 

uso 

180 


• 


1161 
43 

•17  5 

1225 


m 


833 
1016 


650 

210 

78 

262 


SW    Pctiot,    P.   J 

Chardon,  P     Set  Aubree,  J.  A 1103 
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Petroleum  :    Acids  of 
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Charnaas,  1>.     Set  Von  Fiirth,  0 903 

Charon,  E.     Set  Mahler,  P 868 
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Chcin.    1  abr.     Blektro.     Leather ;     Manufacture    of    coni- 

positions  for  use  in  dressing  IP)   86&Y 

1  'abr.    Florsheiui    hr.    11.    NocrdUnger.     Hydrogou 
Lutions  ;     Preparatiou  ■>)  pure 
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Hydrosulphitos;   Concentration  of  solutions  ol (P)  95(1 

-    acid     Preparation   ifpurc  by  distillation  (PI   1010 

cliein.  Fabr.  vorm  Ger ont  und  Co.     Unking 
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Chom.    1  abr,    Grieslicim-Klektron.      llkali   metals;     Mann- 

1.1.  tine  ol  the  (P)      1898 

Azo  dyestuffs  .    Manufacture  ol  dis-  IP     I     '  196, 

1196,   1244r.   1244,',    12:17.    129K 

Azo  dyestuff:  .   Manufacture  ol  mordant  9  IS,  Sr, 

I245r 
Azodj  D8tu  lono-  —      for  prep 

pigment  colours    PI    1449.   I45nr 
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268,   414,-.    554,    780r 

Azo  dyestuffs  foi  wool      Manufacture  of (P)  1150,  I244r 

,    monoxide;     Replacing by    hydrogen    in 

[PI    «84r 

1  atalytic  bodj  for  making  nitri.-  acid  (P)   I205r 

1  auntie  potash  :   Manufacture  of  anhydrous (P)  815,  817r, 
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(P)  48S.  BITf, 
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Celluloid  :    Manufacture  of  products  similar  to (I'l  148* 

Cotton  g 1    .    treatment  of  mercerised (P)  ..  209,  753r 

Electric  arcs  ;     Production  of  horizontal  ■  for  gas 

1462 
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i,,r  effecting  gas  reactions  (P)   575,  1018r 

Preparation    of    gaseous    from 
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Mags  (P)  *86r,  I064r 

Magnesium  and  its  alloys  ;  Manufacture  of  dense  castings 

of  (P)    1315 

Magnesium  and  its  alloys  ;  Melting  and  casting (P) 

1460,  1460f 

Magnesium  and  its  alloys  ;  Purification  of (P)  1315,  1315 

Matches  ;    Igniting  compositions  for (P)   '  842 

Nitro-o-anisidines ;     Separation   ofp-andm-  (P)   1474 

Sulphide  dyestuffs  :   Manufacture  of (P)  412,  810r,  1198r 

Sulphuric  acid  ;    Manufacture  of  by  aid  of  towers 

(P)     487,  627,  1205r,  1307r 

Welding,     soldering,     and     cutting     metals ;      Auto- 
genous         (P)    1256.     1256 

I'abr.    Griinau.    Landshoff    and    Meyer.     Alizarin ; 
Preparation  of  dvebaths  or  concentrated,  soluble 

preparations  of (P) 484,  1053r,  1103r,  1247r 

Authraquinone  ;    Manufacture  of  (P)   1098r 

Dveing   with   colloidal  solutions   of   alizarin  ;     Process 

'    for  (PI      1373 

1  hem.   Vabr.  von  Hevden.     Alkali  hydrosulphites  ;    Manu- 
facture of  anhydrous  (P) 1204 

Alkvl-   and   aryfoxyacidylsalicylic  acids ;     Preparation 

"  of  IP)     .'. 650,  1082r 

Iiiglycolyl-disalicylie  acid  ;    Preparation  of (P)   ..    1409 

Gnaiocolsulphonlc  salts:  Preparation  of  pure  0-  and  p- 

(P)     901r 

Iodo-ocidylsalicylic  acids  :    Preparation  of (P) 719 

Manganese,  chromium,  and  lead  dioxides  in  stable, 
colloidal  form  :  1  ibtoining  preparations  containing 
(P)      1379 

Chem.  Fabr.  Ladenburg.     Disinfecting  process  (P)  975,  1407r 

I'abr.  LindenhofC.  Weyl  und  Co.     Tar;  Dehydration 

and  partial  distillation  of (P)   410,481 

1.  ii.   Beisholz.     Gum-resin  solutions  and  balsams; 

ik.  aromatic (P)  99 

Paper,     cardboard,     textiles,     etc..  ;      Rendering    

elastic     (P)  

Chem.    Fabr.   vorm.   Sandoz.     Azo  dyestuffs;    Substantive 

h  I'      15,    414r, 

Camphene    and    camphene    hydrate:     Preparation    of 

mixtures  of from  pinene  hydrochloride  (P)   . . 

Gallocyanine  dyestuffs  ;   Manufacture  of  violet  blue 

pi   

Tri-  and  tetrabroiniiichgo  J    Manufacture  of  ■  (P)  .. 

Phorm.  Laboratorium  "  Sabir."     Formaldehyde  com- 
poundfrom  malt  extract;  Preparation  of  a  dry  - 

IP      

1  hem   Werki  vorm.  Dr.  H.  Byk.      AJlophanle  esters ;   Pre- 

1  IP)  ■ *«* 

Vminoaldehydes      preparation  of —— (PI   ........ 

active  oxygen  :    Treatment  of  - 

P)   

Hydrogen  peroxide  ;  stable  mixture  for  producing 

rheonbyiline  and  piperazine  ,    Preparation  of  a  soluble 

pound  of  —  -  (1*1  .2?* 

Xanthine    base-;      Preparation    of    halogenoxyolkyl- 

Bubstituted (P)   

andF.    L.   Schmidt.     Borates  containing  active  oxygen  ; 

Manufacture  of  (P)   *-*• 

Chem.   Werke  Eirchhoff  and   Neirath.     Solids;    Treatment 

of with  liquids  (P)   406 

Chenhall,   .1.    W.     Crucible  furnaces   (P>  635 
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750r 

517 


554 

554 


516,  592r 


816 


1379 
1134 


1037 
490r 


\  Wll,    IMHA 


IS 


I  v.l 

i  ii.-r.ii.-it-kv.  n      Petroleum  or  Its  products ;  Determlnal 

'  he  origin  "I  a .  ■  ■  Wl 

iktn,  .111.1  raw  nihil. -r  ,   Preparation  of  solutions 

o( ,  for  regenerating  old  rubbm  (P  440 

1'Ii.tii.t,   O.      S»i    \i...lir.l..t.    I'  1299 

Ohesnsan,  O,     r.. hiini.it. ■  and  I  ml  Jit ■      Lnalystl  o( »      93 

Chevalet,  L    v      Distilling  apparatus ;    Fire-heated U'i 

Chevalier,  J,     Parsley  00 ;  Constituent*  of 715 

Suliiiuictir  :   Influence  >>t  culture  mi  tin'  yield  o(  alkalohls 

In. in  some 295 

Sparteine   in   hr.i.mi   plants  :     Yiiriiitiun  in   the  content 

of according  to  season     715 

Child,   K.  C,  and  J.  Johnston.     Printing  ami  lithographic 

inks;     Manufacture   ol  (P)   298,    I216r 

9m  Wallwork,  R.  and  O.  B 545 


IP) 


1252 

i,  ,i, 


Chlsolm,  \v.  B.     Wood;    Impregnation  o( 

Wood;    Preservation  of  IP)  

Chltty,  C.   w,  and   W.  Jago.     Wheat  fox  flour  milling; 

Treatment  ol (Pi  H-'J 

Wheaten  stock  and  dour  ;   Treatment  of (PI   1 129 

Chodorowskl,   v  I,.    Rubber  waste ;    Regeneration  of 

(PI     77n.  I  166 

Choaohak,  D                iiget,  1 1070,  1070 

rhoiiillniri,  K.  V      w  Nih;i.  II 975 

Cluistensen,    ll.    Lithographic  metal    plates; 

Substitutes  for  ■  (P)   27 

Ohrlstensen,  ll.  R.    Soli;    resting  the  capacity  of to 

.1 mpoae  cellalose    1122 

Christensen,  N    C      See  Holt,  T.  P 1412 

Chriflttanson,  H.  C.     Sugar  manufacture ;   Method  of (Fi  1323 

Christie,    M.    0.    Rlllcates;     Synthesis    ol    complex    . 

Discussion      - 404 

Christopher,  J,  E.     Sea  Byrom,  T.  ll 179 

Chrystal,  W.  J.    Annual  dinner ;   Speech  at 864 

Chrzakzcz,  T.     Amylase  of  malted  and  unmalted  grain  ....  lo:i 

and  S.  Plerosek.     Amylase;  Researches  on 683 

Chnard,    E,     Copper    oxychloride    as    preventive    against 

mildew  on  vines  589 

Chute.  H.  0       Icetates;    Manufacture  of (PI    26 

Ucohol  and  by-products ;   .Manufacture  of (P)   971 

Chute.  ()..  ami  F.  L.  Randel.     Rubber  ;   Production  of 

770 

Clnniician,  G.,  and  C.  Ravenna,     Clucosldes;    Formation  of 

by    plants    449 

and  P.  Sillier.  '    Camphor  and  fenehone  ;    Actum  of  light 

on    782 

Cihulka.  .1.     Sulphur  .    Determination  of in  graphite  . .  945 

t'inille.  II.  A.     Converters  (P)  1458 

Cito.  c.  c.     Silver-nickel-eobalt-arsenlc  ores  ;      Treatment 

of  (PI    361,  885r 

Claassen.  H.     Beets  and  diffusion  Juice  ;    Proportions  of  dry 

substance  and  non-sugar  in  682 

Diffusion  waste  waters ;   Utilisation  of (P)  1264 

Claclier,    \X .     Carbon  ;     Process   for   purifying    most   forms 

of (Pi   10 

Sugar :     Detrmin  .tinn    of  v  Inmetri-iiJIy,    using 

Fehiing  s   solution    582 

Claes,  F.  Agglomerating  finely-divided  materials  (Pi  933,  1064r 
Claessen,  c.     Cellulose  :    Preparation  of  esters  of  liydrolysed 

soluble  in  water  I  FI    811 

Gunpowder;    Smokeless (P)    1084.  1274r 

Powders;     Smokeless  (Pi    842,  12211 

aud  B.  I.  <lu  Font  de  Nemours  Towder  Co.       Explosive 

(PI   721r 

Clatlii..  W     N       See  Earle,  \V.  P 1310 

Clamer,  G.  H.    Cupro-nl'ckel-steeJ  1060 

Iron-nlckel-copper  alloys ;  Manufacture  of —  (P) 1064 

Metals;    Elimination  of from  copper  alloys  (P)   ..  1210 

Clancy.  .T.  C.     Ores  hearing  precious  metals;    Treatment  of 

(PI      637r,     121  lr,  1459 

Clark,  A.  J.,  an-:  W.  J.  Sharwood.     Cold  and  silver;    Pre- 
cipitation of from  cyanide  solutions  by  carbon 

and  cellulose     431 

Clark.  C.  B.     sulphur  homers  (P)   488 

Sulphur  dioxide  ;    Production  of (P)    488 

Clark,  E.  1).     See  Sherman,  H.  C 1173 

Clark.  F.  \v.     See  Johnston,  A.  A 1148 

Clark,  U.  (".     Rubber;    Apparatus  for  cleaning  and  devul- 

canising (P)     35r 

Clark,  W.     See  McLaren.  R 261 

Clark,  W.  G.     Iron  or  steel  sheets,  wire.  etc. ;    Coating  thin 

with  copper  or  its  allocs  (Pi    359 

and  Parker-Clark  Electric  Co.     Incandescent  electric  lamp 

fllamenti ;    Manufacture  oi  — —  (Fl 93V.  1449r 

Clarke,   G.,   and    s.   C.    Banerjee.    Glucoside   (rutin)   from 

nrpurro       1225 

sugar   manufacture ;     Efficiency    of   the    Hadi    p'ocess 

of  968 

Claude,  G.     Air  ;  Desiccation  of before  liquefying   ....  24 

Argon  '    Preparation  of  I  :i7.i 

and  L'Air  Liquide.     Gases;    Liquefaction  of  (PI   ..104Sr 

and  others.     Separation  of  gaseous  mixtures  into  their 

constituents  (P)   I048r 

See  L'Air  Liquide        425r 


PAOI 

(hni. hi.  A    C.    Chemical  Industry  .    10'Ution  of  to 

metallurgy     1421 

Mineral   unci   che ai 

Hi.'  Discussion      64 

Clam  and  i".   Ltd  .  and   H    Clan       Dyi  toll  containing 

sulphur;     Manilla' tun-  ol   a    I. la.  k  (P  749 

Clan  nun    r     i  .0  i aoxide;    Id of  ozone  on ■    694 

J*  Gautiei    \ »68,  1049 

i  lag  ton,  R,  n.    Coal  gas;   Extract i  sulphur  compounds 

I  r.  mi  Dl    'i    Ion         fi(,7 

Con  orval i  finl  hi  d  pi  dud  

Ferrocyanidea ;     Analysis  of  .     Dl  on    

i  layton,  I   I      Maize,  rice,  el       Pi         itioi  during 

Storage  or  transport   (P)       588 

Claj  ton  Inlllne  Co.,  and  othei       iudlai  nbbi  i      Hi 

or  purification  ol  l  P  ».  H2ir 

i  odlgos    and    Indlgold    sul   tanci         Manufacl  are    of 

halogenated      —    (P)  81 

Rubber;  Ri \.r\ot  ir Id  or  waste  vuloa 

rubber     (P)      1120 

clement,  ll.     lhrii  lour  photographic  processes  (P)  I4l'i 

Clement,.i.  K.,  and  W.  I..  Bgy.     Flrecla;      U  is  nremenl  of 

the   thermal   C lUCtlvltj    of   952 

and  II.  A.  Grine.    Gas  producers;  Temperature  differences 

in  ■  968 

rjt,  L.,  ami  c.  Kivierc.     Kthane  and  ethylene  ;   rliloro- 

derivatives  of  assolvents 718 

See  Nicolardot,  P 501 

i  i,  mm  a.     Barium  and  strontium  hydroxides  and  chlorine  ; 

Obtaining         from  the  chlorides  (P)  1204, 18Q7r 

Clerk,  li.     Explosions  In  gas  and  other  internal  combustion 

I'll.  as  ..i  1363 

Clewer,  H.  W.  B.    See  Tutln,  F 232 

Clifton,    li.,   and   A.    E.   Wells.     Carl tissues   for   use  in 

colour  photography  (F) 37S    LO   - 

rii i,  W.    Gas  producer  (P)     807 

Cloppet   G.  M.  .1.     Musts;    Appni-atu    nn  ilesulphlting  and 

concentrating  (PI  1222 

Cloup,  M.  F.     Steels;    Examination  of by  corrosion  . .   1060 

Clouston,  T.     Gas  producers  (F)   263 

Coad,  J.     See  llolman.  J.  M 1315 

Coal  and  Coke  By  Products  ( !o.    Separators  for  dry  coal,  etc. ; 

Centrifugal (P)       549 

Coal  Products  and  Power  Co.     Gas;   Manufacture  of (P)   145r 

Coanda,  J.    See  Demetrlade,  ('.  G 1476 

Coates,  J.  E.     See  Haber,  F 20 

Coates,  L.  R.     Fertilisers ;    Manufacture  Of (Pi  442,  442,  442, 

1172r,   1262,   1263r,   1263r 

Soil  antitoxin  ;  Manufacture  of (PI    442,  892r 

Cobb,  B.  G.     Gold  ami  silver  ;    Extraction  of from  ores 

(P)  1209 

Cobb,  J.  W.     Clays;    national  analysis  oi liiscussion     311 

Eudiometer  for  gas  analysis.     Discussion   199 

Glaze,  glass,  or  other  complex  silicate  .    Synthesis  of  a 

.     Interaction  ol  urnc  and  silica 69; 

Errata  1091 

Lime  ;  Interaction  of with  silica  and  with  alumina  250  ; 

.Errata  1091 

Oxides  ;  Interaction  of  solid 335 

Soda  ;     Interaction    of    with     silica     and     with 

alumina      399  ; 

Errata  1091 
Soda,  lime,  alumina,  and  silica  ;    The  quadruple-oxide 

mixture  of  799  ; 

Errata  1091 
Soda,  lime,  silica,  and  alumina  ;    Triple-oxide  mixtures 

of  608  ; 

Errata  1091 
Coblentz,    \V.    W.     Metals   (incandescence   filaments,   et 

Reflecting  power  of  various 1149 

Cochin,  G.    See  AusterweU,  G 899,  1080 

edge,  H.   E.     See  Frcetb,   F.   A.    1204,    1206r,   1250r,   1378 

Coe,  H.  I.    Iron  ;    Manganese  in  cast and  the  volume 

changes  during  cooling   1160 

Coehn,  A.,  and  H.  Pecker.     Sulphuric  acid  ;   Manufacture  of 
— —  by  oxidation  of  sulphurous  acid  by  ultra-violet 

light  (Pi     423 

Sulphuric  acid  ;   Photo-chemistry  of 269 

Coffignier.  C.     Amber ;   Solubility  of •     99 

Set  Terrisse,  H 707r 

Cohen,  E.,  and  K.  Inouye.     Metals ;  Meta-stabOity  of  the 

common  94,  281 

Zinc  amalgams      358 

and  H.  R.  Kruvt.     Cadmium  normal  cell ;   Improved  form 

.    of  575 

and  J.  Olie.     Phosphorus  ;  Dynamic  allotropy  of ....       86 

and   P.   J.    11.   van    cinnekin.     Zinc   amalgams  and   the 

Clark  normal  cell     1460 

Cohen,  N.  H.     a-Amyrol  and  d-amyrol    100 

Lupeol    100 

Cohn,  Q.     Coca  alkaloids  ;    Extraction  of  ,  and  their 

products 1033 

Iodoform  ;  Compounds  of with  bases,  etc 590 

Col,     G.     Resinous    substances ;     Apparatus   for    purifying 

and  filtering  (P)     1120 
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<1n    Kami!  Enamelling 

.      951 

Colin.   H.  Ruts.     Barium;     lbs  — 

liv  pfau    - 

—  bom 
r  810 

P)    ..     ?J~r 

tbartdes  "IS 

Colleta*.  A.  J.   n    M      Greases  and  Ining 

;' 

Calcium  ci  anam 

tion 

Choc  '' 

Coll.  tl  v       Faulkner.   P.     ...  844 

agricultural 
purposes 

lium    sulphate    (rum    m 

I'  •  ■;7< 

Collin-Ti  I .•• .  B.     I  itlons;    Errors  in  testing 



Colli' 

-  :   Manufacture  of       -    I' 
Kiln- 

lll„i 

1    llakel 
on  th<-  ,,:il 

-"<ii  7:i 

I   lalysis  Of  946 

n   898 

Color  

14->» 

498 

Colquhoun,  W.     See  Darby,  J.  H 7I'' 

present  state  and  its  future  ..  187 

irbon   22 

1181 

'••lit 

.;  1017 

Quinine:   A  orine  and  ammoi  ....780 

Comet.  P.. ..  — •IP»     ■■    1-'"7 

Comer,  A.  M  kos.    Glycerin;   Coefficient  ol 

il  --- 

Comer.  R.  11    and  R.H.Comey  Co      Dye 

Commercial  Products  Co.    SeeBer l.  I..  503r 

Common     I  Hull   Oil    Manufacturing 

(P  500 

Comp.  des  Charbons  et  r.riquette.  de  Blanzy  et  •!<•  l'i iae*t. 

407 

Comi 

'-11 

Comr  ptenrs  el  '  sines 

into 

■  I  ammonium  BUlpl  565 

Compagnie  d-  Kiv.-  1.  .  998 

Comp   des   I  'urt- 

rdene  I     —  (P        .... 
•Comi  Metals ;  Pickling (P)..     160 

Comp  '  L*1''11    ''''~  ason- 

Manufacture   of 

.  .     206 
Incand 

-     1'      74S 

1  n      Of      

fnp 
■ 
■ 

1 '  >  1  Tr 

Com! 

MniiU' 
I'       

Comp    Gen.  d'Eh  '  •■■■>'■  guma;  Sub- 

677 

- 

I 
Comi'  '  Appareils 

•  ii     films  ;      Colouring 

45:i 

P     . .  :'.7:i,  9nir 
band  supports  ol 

i  1 1  ::4.  1428T 

Drying  pertora  atograpb  Hlmi     Apparatus  for 

'  continuously  780,  linir 

i'    ..   10:i8 
:.l     j. nut-  and  elneinatograpb  fUmi  ;    Color- 
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PAOl 
Comp.  IndustrieUe  des    Ucoole  de  i  w.i,vi>.    Acetic  and 

formic   acids  :     Apparatus   for   separating  in 

making  alcohol  (PI   211,  tuor 

Sawdust;   use  of  treated as  an  absorbent  (PI  ....  77r 

Sewage,  waste  water,  etc. ; 

f     Apparatus  for  the  biological  purification  of (P)  838 

Lrand,  G 1075 

[Tea,  I       8     Schildbans,  G 095 

Set  Erbslow,  .1.  A u.'ir,  168r 

Cone,  W.  H.     '■.                  ionof in  gas  producers  (P]  99Br 

ling,  ft.  P.      I                     rr  (P)    998 

rolytic  Alkali  Co 499 

:  hit,-. I     Railway    Industrial    >tra«     Paper    Co.    See 

re,  J.  i: 566 

Consortium     f.    Elektrochem.     lu.I.     Hydrogen    peroxide: 

Preparation  of (P)  489,  489 

Hydrogen;    Preparation  of (P)   §90* 

Indoxy).  etc. ;    Manufacture  ol  (P)   808 

hloro-acetyl    chloride    from    ilichloroYinvI   ether; 

Preparation  of  (PI     788 

ning  the  acetyl  group;    Pre- 

—  « P)  451 

Set  filbert.  G 45 

.1    f..andl  Fuel*;  Influence  of  tnlatik* 

tituentsof on  efficiency  of  boiler  instalbv 

with  internal  firing  143 

Continental  Investment  I         -     Kartenstain,H.  L.  15ar,  lfffir,  IBS- 
Glass  Press  ■         -      -  iiiroan,  r 818 

nuous  Process  Coke  Co.     -     Summers,.  L.  £ 479,  1148 

Continuous  Zinc  Furnace           -     Johnson,  W.  M 959 

Cook,    F.    B      Bias!  -    <M   non- 

i.iity     in    820 

ii      Elei  ti  mufactore    of 

(PI    183 

-      G   neral 

liquids      Di  location  et ■  (P)  B84 

I  others.     Lead  silicates  22 

..    I ..   II.      -                        SI     .1 562 

W.,  and  General  Refrigerating  Co.     Refrigeration  ; 

-  OP]     679- 

Cooper  Hewitt  Electric  Ci       Se.   Hewitt,P.  C 1097 

Copaux,  II.    Centrifugal  machine  or  hydro-extractor;  Higli- 

(P)      743 

Coplans,   -M.     Water;    Rapid  preparation  of  potable  

1032,  1407r 

v     i  hlorine  :   Utilisation  of  electrolyiae in 

the  simultaneous  manufacture  of  hydrwblbric  and 

sulphuric  acids 270 

borne,  H.  H  I        -  liiuil.  0 363 

ere,L.G.     See  Destriau,  J 405,438 

Lindeux.     >.-.   I.irat,  J.  L.  F 499 

:    Manufacture    of    light    ami    durable 
artilieial  (Pi     427 

Corey,  J.  A.     Eli  on  of  metals  (P)   1015 

Cormimbcuf,  H.     Amblygonite  ;    Analysis  of 105+ 

I  onnimbmuf,  n      Bleaching  fabrics,  yarns,  and!  textile  fibres ; 

is  of  (PI 1008 

Cornell,   5.    1  etc.  .    Preparing  pulverous  for 

elting  in  blast  furnaces  and  use  in  open-hearth 

884 

J.  T 1386 

tte,   II.     Pyrites  and   pyrites  residue  and  other  ores; 

.  lerating .   and   atiHaftag 

to  make  sulphuric  acid  (PJ   ..     764 

Corrid  ila,   P 226 

Corron  i  .  B 8l2r 

W.    M.     Brass    ingot  ;     Manufacture,    uses,    and 

i  red 1388 

Corson,  11.  P      -      Parsons,  C.  1 1375 

t,   T.    W .nil  Rusl    Synd.,    I.td.     Iron 

oral  — to  prevent  oxidation  and 

1314 

!,    1 1195 

.1.   II.     Purpentine ;    Production  of  formic  acid  by 

oxldatli "i    oi  hi    , 792 

Turpentine    Bubstil  I   ;ai tion    of    ,    and 

determination  of  hydrocarbons,  other  than  terpeites, 

in   tarpentini  438 

i    .ii.  a.    See  Calico  Printers' Assoc 419 

.     B    Pierron.     furnace;   Electric for 

extracting  sine  from  ore.  (pj   97r,  434 

Producing  heat  for, 

Furnaces  for  Bring  (P)   818 

il,   F.   t;..   aid   hit.rii.it.    Precipitation  Co.     Electric 

1  .,( between  conductors 

and  i.         i  222 

Conlier,   s.     Alkaline-earth   snlphydrateg ;    Manufacture  of 

(Pi     26f 

COUlOn,    t.       s- net.    It 1207 

i  ..ul ,S.O.     Tar;    Treatment  of (P)   13 
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I  other*      Water  sterilised  by  ultra-violet 
i  ior  hydrogen  peroxide. 

iwer  of  hydi  I  ■  , 

mid   -    and  i  o     in  I  L.  P.  Wl  n  idf>, 

Ilia i-  strips,  end  lilm-  .   Manufacture  ol  I 

n      R  dslng  liquids      kpparatu  P 

coon  I         h  Codex,  1908 

Iiiilu i   temperature   ami    light    on 

1271 
r.  Cuproo 

powdei 

ii  ■:.  P  1871 

I 

i  outw  ■      i  "  International  la  and 
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E.    Anenl                               I  In      Re  i  tlon  for  dfs- 
tic  di 

.-17 

i  owap,  U  I,  1     

:.    Ml  rV.  A  711 

i  owing,  P  F      VII  II      [factura  o! 

ol  mi  tola     :•        1210 

ul  oil    715 

P  ......   1209 

I 

(P 

Electroplating ;    Apparatus  for  [Pi    1165 

.  ro  i-  .    tpparatu    I  i 

."• 
Production  i 
and    Hi  Metals  ;    Scalin  i  ding,   and 

(Pi    S59,    B86> 

'I  0.  Ii -M 

\    M  ,   and    n     Meteolf.     Eucalyptus  oil        itior 

P  1227 

Cox,    J.     l)li  vtile 

. .      091 

of  moisture  from 

■ :  

-    ii.    Chemii  il  Industry  and  metallurgj 

and  Co.,  Ltd..  an  I  W.  F.  Murray.     Parnffln  wax  . 

Rcfli  1 1       1096 
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Bijdman,  l.  il.     Evaporating  apparatus  (P) 

Sea-water  1  Treatment  of        -(P 
Einlioni,    A.    Acidylsalicylic   anhydrides; 

(P)     

A lkvl ethers  oi  phenol-  or  their  derivatives  :    Prep 

Ol (Pi       

lylsallcylic  add ;    Manufacture  of  iP)    

Carbonates  ol   phenols  and  alcohols;    Preparation  oi 

mixed  basic (P)    

Cartwxyalkylsallcylosalicyllc  acids  .  Manufacture  of  — 

(Pi  

C.C-Diaikylbarbituric    acids;     Preparation    ol [~1 

1 1 7-*.  1332 

Menthol  .    Preparut 1  alkyloxyacety]  compounds  ol 

—    (P)     

and  others.     Antesthetii        New  local 

Eiscnlohr.il.     Glazes;    Leafless 

Glazes;   Properties  of  lead 

Bisenschiuil.   o..   and    H.    X.   Copthorne.    Vegetable  oils- : 
Detection  of  fish  oils  in  — 

Ejsmann,  H.     Porcelain  tiles ;   Manufacture  of 

Bitner,    W.     Tanning    extracts;     Determination   nl    colour 

in—        I486 
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of (P)     
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Grape-sugar  ;  Manufacture  of  —  (PI      H72r 

Ui..  M.  i.e..    Oxygen  baths;    Preparation  of-       IP)     400,9Sg 

Elbi'l.  K.     See  KalleundCo 760r,  1050r 

Eldred,  B.  V..     Cement  boning  in 880 

Platinum-coated  metals;   Manufacture  ol —  -OP)     ...   1211 
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lyder,  1    1 95.  1390 
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-,     Harrison,  11.  r 499 
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-     Seward,  G.  0 31 

Electrolytic  Alkali  Co.,   Ltd.,  and  ether-.     Electrodes  for 

electrolytic  purposes  (P   499 

Elektrochem.    Werke.     Nitrogen    peroxide;     Ertrartion   of 

pun- from  mixtures   of   nitric   oxide   and    air 

I        049 

Ores.  .-  taming  sulphur  and  in  PI  1  Ml 

and  A.    Wlens.     Oxalates  from  formates ;    Mancfacttue 

of iP)  l»f»7r 
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Klger.  F.    Qaalaool  eompoond ;   Mauufacture  of  a (P)    453r 

9ofruiann-La  Roche  and  Co 373 

Kllershau-vii,  F.    Zinc  ;  Extraction  oi a*  metal  or  oxide 

;      r    r  -    P)    959 

Enirujen.  K.    See  Goerens,  P 280 

Elliott.    LH.      Disti  lOI 193 

Flue-gas  tester  198 

Ilium  — 1M 

it  in  spent  oxide  ;  Apparatus  for  determining 194 

rtiliaei   PI          MOT 

an.l                                                 Borated (P) 227 

ticidf-fertilisi                               P      227 

Lead  :    Manufacture  oi  filamentous (P) 574 

696 

rvative  paint  (P)    160 

Elll*.  H.  B  F.  E 693 

Allsopp.     Drying  wool  and  other 

P    >. .     559 

BUS,  R.    Condenser  water ;   Separation  of  oil  from by 

!>-i- 909 

EUis  ;  186,227,227,574,698 

Ells.  R.  W.     "Oilfi  N  m  Brunswick  and  Nova  Scotia 

aud  of  Scotland  "     460 

an.  1'.  H.     Extract  of  malt  in  a  dry  form  :  Preparation 

oi V      896, 1267r 

Malt  -  ml  apparatus  fur 1' 1403 

Eloy.  I..      S      B  Uarlhaye  618r 

Elsasser,  K.    Spinning  viscous  liquids ;  hfachinefor (P)  689r 

KlsassischeTabakmanufaktur  vorm.  Schaller  und  Bergmann. 

1 for  plants  (P) 514 

Et«enhans.  A.     Gas  :  Apparatus  for  purifying  and  drying 

746 

Eisner,    W.,    and    0.    Meyer.    Rubber   and    guttapercha : 

.u-ture  of  pure (P)    1121 

Eltei  White.  T.  L 647 

Elvove,      B.     Alkaloids  :      Deternii nation     of by     the 

Volhard  method    172 

im  sulphite:   Suggested  Bubstitution  of  anhydrous 
for  the  hydrated  salt  in  the  U.S.  Pharmacopoeia    840 

Elworthv,  II.  S.     das  for  illuminating,  heating,  or  power  ; 

'  .Manufacture  of (P) 79r,  408r 

Elv,  B.,  and  A.  Rollason  I  reatment  of for  use 

as  fuel  in  open  furnaces  (P)     684r.  I242r 

Eire,    F.    Bergamot    oil ;    Terpineol    (m.pt.    35°    C.)    and 

dihydrocumin  alcohol  in 781 

Cananga  oil  from  Java  ;   Nerol  and  farnesol  in  — — ■ 1079 

Jasmine  oil:  Some  new  constituents  of 1132 

I.a  vender    oil;     Occurrence    of    thymol    and    nerol    in 

French  —  1226 

Robinia  pteudoacacia  ;  Essential  oil  of 1035 

•oil     975 

Spearmint ;   Essential  oil  of 1330 

Emanuel,  P.  A.     Gas  making  apparatus  (Pi 807 

Ores  ;  Treatment  of (P)     756 

Sodium    aluminate,    aluminium    fluoride,    and    other 

aluminium   compounds  ;     Manufacture   of (P)     756 

Emery,  H.  S  ,  and  B.  W.  Gilchrist.     Electroplating  apparatus 

(P)  433 

Empire  Cream  Separator  Co.     Rubber  and  similar  products  ; 

Manufacture  of (P) 1465 

Emslander,    F.     Beer   manufacture ;     Colloidal   phenomena 

in 367 

EndelL  K.     Moorland  water  ;  Acidity  of 1262 

SM  Kieke,  R 1375 

Enfleld,  R.  R.     Chloric  add  .    Redaction  Of 1302 

Engel,  A.     Copals;   West  African 165 

Engelhardt,  H.,  and  H.  W.  Jones.     Cinchona  bark;    Assay 

of 370 

Methyl  alcohol  in  ethyl  alcohol ;  Detection  of 1266 

See  Dobme,  A.  R.  L 371 

Engelhardt,  T.     See  Weiss,  L 86 

Engelhardt,   V.     Electric  steel  furnaces ;     Alleged   lack   of 

oi        ■  heated  by  induction  669 

and  m.  ii  mi'.    Zinc;  Electrolytic  extraction  of 159 

Engelmaun,  M.     See  Bayer,  F.,  und  Co 650r 

Enf       •'                    tor.l 1136 

Engl,  G.    8m  Soc.  Cbem.  Industry  in  Basle    660r 

Enp  -  I'lini  ;   Formation  of  naphthenes  in . 

Petroleum:    I  'on  of .audits 

ilactivlty      338 

and   B.   Ilalmai     I  obtained   by 

as  a under  pressure    3;jh 

and  O.  Koutaia.    Amylene;  Action  of  aluminium  chloride 

on 10 

Amy!-  I  by  heating 

u                                                            10 

Naphthenes  ;    Pon  '  from 

artificial  ill:  lis  of  the  latter    338 

Euklaar,  C.  J.     i  '         tlaloilol 371 

Eniesfelder   Munition-    und    Hetailwerke    A.  Keller,  and    A. 

etc. ;    Producing 
I'     
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Ephraim,  F..  aud  s.  Model.    Manganese  bromides  :   Double 

.  and  some  double  chlorides  and  iodides  of  zinc  1008 

and  I,  netting,  r.     Varnish  (P) 1066r 

Erasmus,    I.      Card;     Manufacture   of   a   solid   substance 

from  (P)    580,  I03lr 

Erbslow,  J.  A.,  and  i..  Condron.     White  lead  ;    Manufacture 

of  — —  (P)     83r,  168r 

Erckens  und  Brix.      Dyeing,  bleaching,  and  washing  fabrics 

In  closed  vessels ;   Apparatus  for (P) 559 

Erdmann,  C.  J.     Malting  apparatus  (P) 777 

Erdmanu,    I'..     Fatty  acids  or  their  esters;    Preparation  of 

saturated  compounds  from (P)    720 

Helium  ;   Gases  containing from  the  German  potash 

deposits 564 

.. -H\  dro\v->o/i/D/i.-niethvlfurfural    and    its    relation    to 

lulose H98 

Iodine  in  salt  minerals  ;   occurrence  of 347 

i  irgauic  acids ;   Preparation  of (P)  452 

and  F.  Bedford.     Linolenic  acid  and  linseed  oil    1258 

and  C.  Schaefer.     Cellulose  ;    Products  of  the  destructive 

distillation  of H98 

and  II.  Stolzenberg.      Gas  analysis  by  condensation     ....     842 
Eriksson,    E.     Alkanet   root   and   the   distribution   of  tlie 

colouring  matter  therein     685 

Ermen,  W .  F.  A.     Vat  colours  ;  Relative  cost  of 418 

Ernst,  E.  V.  G.     Incandescent  light  ;  Production  of by 

means  of  Dowson  gas,  generator  gas,  etc.  (P) 340 

Ernst,  F.     See  Trachsler,  H 747r 

Erste     Triester     Reisschal     Fabriks.     Finishing     material ; 

Manufacture  of  a (P)   420,  624r,  1247r 

Gluten  or  substances  containing  gluten  ;  Rendering 

soluble  (P)      1103,  1103r 

Erzrost-Ges.     Roasting  furnace  :   Automatic (P)      1316 

Eschellmann,  G.,  and  others.     Sulphur  trioxide  ;   Apparatus 

for  making by  the  contact  process  (Pi    422 

Esnault-PeKerie,    R.     Aluminium  alloy;     Antifriction 

for  parts  of  machinery  (Pi 284 

Esser    aud    A.    d'Auriac.      Thomas    process    in    Germany ; 

Present  state  of  the 1384 

Estelle,    A.    T.    K.     See    Nya    Ackumulator    Aktiebolaget 

Jungner      98,  286,  1462r 

Esuman-Gwira,    J.    B.     Oil   from    palm    and    other    nuts ; 

Apparatus  for  extracting (P)     363 

Euler,  H.,  and  B.  af  TJgglas.     Enzymes  ;    Composition  and 

formation  of 1403 

and  others.     Invertase    1324 

European  Brake  Shoe  Co.    Metals ;  Method  of  casting (P)  1209 

Evans,  J.     Annual  meeting  proceedings      860 

Evans,  J.  W.     Furnace;   Electric (P)    826 

Reduction  of  refractory  materials,  ores,  etc.  (P)     826 

Steel  (P)     283 

Evans,  N.     Aniline  Black  process  ;  The  copper 690 

Evans,  S.  L.,  and  C.  3.  Iunes-Baillie.     Tanning  hides  and 

skins  ;  Method  of  —  (P)      1069 

Evans,   S.   M.,   and   L.   F.   Hughes.     Taint   test  fences  at 

Atlantic  City  and  North  Dakota    994 

Evans,  W.  W.     See  Parsons,  C.  L 1375 

Eve,  A.  S.     Ionisatiou  of  air  ,   Effect  of  dust  and  smoke  on 

the ■      652 

Everette,    W.    E.    Peat ;    Comparative   analyses   of   Irish 

bog 540r 

Evers,  F.     Paper,  etc.  ;    Process  of  making pliable  (P)   752r 

Evers,  H.  Coffee  beans,  etc. ;  Destroying  the  toxic  con- 
stituents of (P)     778 

Evers,  K.  W.  H.     .Sec  Nya  Ackumulator  Aktiebolaget  Jungner      98 

Ewell,   A.    W.     "Physical   chemistry;    Textbook  of , 

theory   and   practice "    1087 

Ewell,  H.  P.     Sodium  amalgam  ;  Manufacture  of  liquid 

(P)  1210 

Ewen,    D.,    and    T.    Turner.     Antimony-lead    alloys    and 

aluminium-zinc   alloys;     Shrinkage   of during 

and  after  solidification    1163 

Ewen,  M.  >'.,  and  G.  H.  Tomlinson.     Sugar  from  lignocellu- 

lose  ;   Production  of  fermentable (P)     38,  586r,  710r 

Ewers,  E.     Butter  and  lard  ;    Detection  of  palm  kernel  oil 

and  cocoanut  oil  in ,  and  detection  of  lard  in 

butter     712 

Ewing,  W.     Gas  retorts  (P)    934 

Ewins.  A.  .1.     Adrenine  and  allied  bases;    Colour  reactions 

•  I     —    1269 

Narclssine.  an  alkaloid  from  tin-  bulb  of  the  common 

1472 

See  Barger,  G 232 

u  urn  sulphate;    Manufacture  of (P)  ..   1454 

ration  Co    Ltd.     Kaolin ;  Preparation  of (P)  696r 

Eycken,  R.,  and  others.    Oxj  gen  and  hydrogen  :    Electrolytic 

paratu     for  making  pure       —  (P) I380r™ 

Btabl.    Cuprous  chloride 
and  copper  oxychloride;    Manufacture  of (P)    816 

I                       iiiiei.ts;    Preparation  of  medicated 
(P)       1272 
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Purifying  coal        ■  after  extracting  at nia  [F    I  29 ; 

.    8.     Pigments   with    white  .mil   their 

substitutes     105 

and   0.    Dorta.     I  :it t \    acids;    Separation  ol  solid  from 

liquid 

Grape  seed  oil   1010 

Faeber,  E,  J.M 497 

nrbexei-  und   Ippreturgi  lavel  and  Lindenmi 

Vara  in  tin-  hank  :  Apparatus  for  treating with 

a  circulating  liquor  (P)    1200 

.  \      Water  distil]  ,    P      

Panlberg,  c..    Obituary  -1047 

Fahrenhelm,  H.    G  r obtaining 

- 1  I'i  

Fahrii  a,  H      Unseed  "il     Composition  of 

Bed  oil ;    Dryii  of 

"l 

T;iui  »sentlals  of ■ 892 

Fallyer,  G    n      -..;i- .   Barium  in 121" 

FaJrley.  T.     Annual  meeting  proceedings   860 

Calorimeters  for  solid  fuels.     Discussion  741 

Eudiometer  for  gas  analysis.     D  109 

Silicates;  Synthesis  of  complex .     Discussion    ....     614 

Sulphi.li'  dyestuffs  and  free  sulphur;    Development  of 

Bulphuric  acid  from      -.    Discussion       677 

Faitelowitz,  A.     Milk:    Catalase  in        -and  it-  use  in  the 

.1  of  milk  supplies 12211 

Faldola,  1".     Ammonium  salts  of  fattj  acids,  and  separation 

of  oleic  acid  (rum  sat  m  ati  i  fatty  acids 1462 

and  M.  Corrldl.     Tannin;    Determination  ol in  tan- 

yard  liquors  by  the  Zeiss  immersion  refractometer    22c 

Faleo.  K.     St  Gutbler,  A «...     595 

i/alding,  F.  J.     Sulphuric  acid  ;    Apparatus  for  making 

757r,  lOlOr 

and   W.   It.  Cathcart.    tins ;    Purifying  and  recovering 

ammonia  from tP)  870 

Iron  pickling  Injuors  and  ammonineat  liquor  ;    Utilising 

(P]      87n.  I250r,1380? 

and  J   r.  Claiming.     Pyritic  smelting  and  sulphuric  acid 

manufacture 1387 

See  Churning,  J .  1' 960 

Fatk,  I..     Lead  carbonates  ;  Theory  of  the  basic 1113 

u  lute  lead  ;  Manufacture  of (Pi    890,  890r 

White  lead  ;  Manufacture  of in  Russia     . .   .     768 

wiiii..  lead  :  Theory  ol  tin-  formation  of ,  and  a  new 

method  of  manufacture 769 

Fallada.     See  3trohmer  505 

Fuller,  i.i.     u i  and  stone    Staining (P) 214,  I053r 

Fanto.  It.,  and  M.  .1.  8.  Stritar.     Emulsions;   Separation  of 
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546,  997r 
ther  materials ;   Ex  trait  ion  of  crystalline 

Baits  irom by  lixiviation  [PJ 444 

Fwbleder-Werke  S.  Max  mil  Sonne,     Leather  ;   Machine  for 

preparing  and  dyeing I  P)  227 

water;    Apparatus  for  preparing  clear,  saturated 

tPl      lino 

Farcy,  I,.     Nitrates  in  water ;   Determination  of 107 

Farias,     II.     Radioactive     glasses     and    other    produ 

Permanent  I  951,  I2i'4 

and  A.  Jaboin.     Kadi:  and  their  manufacture 

P  417r.  750,  941r 

Farkas,  c..  and    il.   •'     and  C.   T.   Jaeger.     Incandesci 

lamps;   Metallic  filament  for (P) 145 

Farmand.     Paper  and  pulp  industries  of  Norway  in  1909    ..     147 

Fanner,  G.  B.     8m  Matheson,  C.  A 745 

Faraham,  1'..  V.     I  r;    Suction for  use  with 

bituminous  fuel   P)  20 

Farr.  B.  H  .  an. I   B                             leum  s la  .    Determin- 
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Sulphur    from    sulphuretted     hydrogen    and    sulphur 

dioxide;  Obtaining  and  utilising (P)     .. 

Felix,  A.,  and  P.  Friedlander.     indigoid  dyestuffs    410 

Felix,  S.     Malted  food;  Making IP)    ^'i0r 
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Fendler.     Cocoannt  oil ;  Detection  of in  butter  and  lard 

Fennell,  E.  T.,  and  J.  Sackett.     Fun,  u  log  metals 

and  metalliferous  ores  (P) '01 

Ferguson.  B.  M.     See  White.  A.  H 13*3 

Ferguson,  i ..  E.     See  Fay.  I.  W 877 

Ferguson,  W.     Sea  Jackson,  W.M 287 

Ferguson,  W.  C.     topper:    Determinati i in  blister 

and  refining  copper 698 

Fernald,  B.  H.,  and  C.  D.  smith,     (las-producer  tests 10 

Fernandez,  O.     Turpentine  oil ;   Spanish 110 

Ferahach,  A.     Lemon  juice  ;    Preparation  of  concentrated 
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and  A.   Lanzenberg.     Alcoholic  fermentation  ;    Action  of 

nitrates  in 

and  K.  Vulquin.     least  and  of  cereals;   Germicidal  power 

of  macerations  of 

Feruherger,  H.  H.     See  Murray.  W.  W 

I.rrari,  M..  and  others.    Ammonia,  tar,  etc.  .    Apparatus  for 

obtaining by  distilling  organic  substances  (P) 

Ferro.  W.  K.     Set  Goodland,  G 219 

Ferv.f.     Calorimeter  (P)        48,458 

Pyrometer  :  Optical for  measuring  the  temperature 

•ii  objecte  (P)  301 

Fesca.     Manuring  of  tropical  culture  plants  1026 

Fette   B      Emulsifying  liquids ;   Apparatus  for (P)    ..     548 
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P)     ...  1332 

■ad  P.  Berg  -       uo  salt  of  lactalbumin ;    Preparation 

utral (p       46r,  9?2r 
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Irniikiiu  ti,.  ;,,i.  ,|  Works      See  Rtdenour, «    I  124,816 

|br«  .    Treatment  61  and  lie  m  u 

i  U8r 

ryle aldehyde  in 12S1 

and  UrUcation  waters I 

Cottonseed  meal  , . . .     972 

i ,     arid  .     Vctive  and   II     relation 

t|  .i  !     ■  'I 

and  J                              leliUa  mux     i  . ■<! -i i ; n*-ut~.  ol 
S«  Dell  r,  A.  I  

n  .  and    S  •■mn 

Production  ol  l'      

'■  I 

i  raiei    «    Q      Pulp  strainers  :    Rotarj  P] 

Freeh,  T.  W., i  Rational  Eleob     i  ■  ■  ■ 

furnace (PI     

Fredenburgh,   fi     \..   and    Boston    Rraldln     i   >,     finishing 

]    or  j  arna  from  h  arp  beams  ( PI 

i.    i:      ii...  eolation  and  heno- 

n a  of 1026 

nd,   W,    ii.   and   C.    BT,    Renwiek.    Sulphuric  aiiil ; 

iry  smoke  as  a  source  ol     — 764 

Hetort  furnaci    P     :tm 

r,  «    and  B  .  Ltd   :iii:t 

Preeth,  F    v..  and  H.  E.  Cocksedge.     im nlum  chloride; 

P    1204    i    I  !50r,  U7,- 

M      Edible  oils ;    Coloration  of-        with  auraminc     961 
i.    Oat  corns  ;  Infl  tlier  and 

cultivation  on 646 

French,  at     Co  :      ila  ! and 

melting  points  of  aonie  158 

Frerichs,  y.  \\       \.  I         (F)    ....     212 

Frerlchs,  O.     Ilerberine  and  berberrubine  715 

Fnaanlua,  H-     Potassium;    Determination  ol  aapotas' 

sium  platinum  chloride 1280 

Freund.  U      rhebainr;    Formal i  pyrene  from    —   ..   I0S4 

I  ]      ipeyei      n    balne,   morphine  and   their  ethers  , 

a  of  hydrogen  peroxide  on 1471 

Frennd,  8.,  and  U.  RoUfelder.     Rosewood;    Preparation  of 

imitation  from  oak  wood  (PI    27 

Freund.     Hethylhydrastimld    hyd        '  ride   amenyl)    ....      44 
Freundlldh,  n     and  W,  Novlkow.     Zinc  leaf;    Electrolytic 

1  Ion  "i  ..ii   mi Fai .  -    762 

Prey,  1 1      Flooring-plaster      279 

Plaster;    Converaion  of  unduh                              o  slow- 
setting  354 

Freymnth,  W.  A,     Lac;   Hydri  for  trofttlng 

r 770 

Process  and  apparatus  i<>r  purifying (P)    770,  1261r 

Frieke   uud    Witte.     Butter   making;     Extracting   lecithin 

Hum  .  ."mi.  P 

Butter  .   i  ibtelr.lno  an  Increa  ed                 -  (!')     ...       -    • 
Friederoftnn,  B.     S«  '  ipfermann,  K 269r 

■  hi. i>.     Sand;  Austrian  standard ■ 214 

lrit-.il  .\      S     Clayton  A] iCo.,Ltd 106B,  1120, 1121r 

Fried!.     Beetroots      Coloi  metric  determination   ol    nielas- 

slgenic  nitrogen  in 112:' 

^!iL';r  beets  :    Valuation  ol  —  on  the  basis  ol  melas- 

1122 

:  riedlander,  A.,  and    \.  I witz  1050r 

Hydroxyl     derivatives     ol     aromatic     hydrocarbons; 

Rendering      — soluble  in  water  (P 1050r 

Friedlander,  M  .  and  P.   ruebb  Providing 

with  a  washable  coating    PI    550 

■  i       P         Uethoxyealicylaldeliyde    266 

ana  B.  Schwenk.     Indigo  Blue  and  EndUro  R*d  .    Decom- 

—  by  alkalis 

Jesdaik,  \ 

llx,  a 

Frit-dri.il.  i .     Electric  accumulator*  iting (P) 

l  nr.lri.-ii.  K.     llloys      Preparation  of 

and    A.    Leroux,     Nickel-carbon    alloya;     Freezing-point 

diagram  ol 

Friedrich,  "      Furnaces;    Regenerative,  reverberatoiy 

i  

Ich,   P.     Artificial  threads;    Manufacture  ol  P 

Artificial  threads,  etc  ;    Producing  stable  solutions  for 

use  iu  making  —  —  (PI     l*8f 

lluloee  products  In  the  form  of  Mm*,  threads,  etc; 

Manufacture  ol      —(PI 18r 

Copper   salt;    Manufacture  .-i   :.   hydrated   baalc 

especially  n.r  dissolving  cellulose  .1'. nil,  950r 

spinning,  el         Production  of  durable 

622 

Friedrich.  K..  and  F.  Hirech.    Sodium  sulphite  and  ammonium 

chloride;  Manufacture  of  -        P     OSor 

Friedrich,  W.     See  D'Ans.  .1 877 


265 

411) 
362 
3S8 

ISO 

9r 


.1     \    \      Iron  ai  I 

water  on       -    

"  Palnl       Inti  .  luctlon  to  the  chemistrj  ..i  "  . 

l-'rink.  II    I.      Ol  iffl      Barlui .    I  107 

r  lull 

-  (,,r    mechanical 

i 

i  .1261,  1261 

■     . 
Fritr.    I ■        i 

\ 
I  ||.  ]      Pui  .i  

una 

Linoleum;    inalysisol    — 

i   nol  • 

.  i    ol  fr.fin 

fabrli  -  mad artificial  rlbi  -    r  ....   1410 

Fritz,  G.     Produei      as  and 

I  74H 

rr..i i       Pastel  eol  P     501 

Prohberg,    \      Sulphite   w i   pplp   Industry  ; 

Sulphite   n i    pulp   in. in  : i 

puridci ■  ■  I..  688 

i  i       n;  tmproi  I  illty  of 

has  been  bad  P)  1120 

Promi        .  resting  th<     b  bibulous 

i         .  .  k'sche  Is  nasi  teid icetatwerke. 

Artifl  -i  .1  ii'  re    etc. ;  ifBi  il  •■  ol 

IP)    ..     559 

i  vllu:.  Manufacture  ..i  solution!  ol  IP 

.    I  inau,  It.     Sa  ich  iroi  724 

Fuller,  i'.  T.     !.]•   ti  itory 

[Pi  13r 

Fuller,   H.  C.     Cocaine  and   stryel 
strychnine      Sepal 

Cocaine     Volatility  ol    —    

Fulloni,  R.     Pigment  with  basis  ...  calcium  cyanamide    P 

1261 

Funk,  i       Sa   Lbderhalden,  E 115 

Funk,    W.     Pottery    and    vib  German 

i-  for  the  .                                    i/-ed 354 

Furnace  Patent  Co      Sea  Wi  dge,  U 1 159 

Furowicz,  I      Mixing  apparai         I  enti                    (P)    ....  548r 

Fusseni                     Sea  Badische  Ajiiliii  lind  Soda  i'.iliril;  ..  555r 


G 

.  Saliter,  J.  Sf.     De                     :'>  and  Bimllar  liquids  . 
Process  ol  (P)  '7 

Gabriel,  G.  \..  and  Bli  ach  and  I  austii   Pn         Co      El 

lytic  and  similar  solutions ;     Pn  I (P)    829 

i.. i. inn. inn  and  '  o.     Llthopone  Insensitive  to  light  ;    Manu- 
facture of  P  '01 

Gadomsky,   A.    Copper;     Preparation  ol  by   the   wel 

P       1116 

Gaebel,  G.  O.    Corycavine    715 

Gaede,  W.     Vacua;    Production  i  -  IP1 11*5 

nie,  A.  F.     See  Deming,  E.  W 

Gaillard,   A,     Sas  Jourdan,  I '  :1'; 

Gaines,  !'..  ii      Ba  terlal  actlvitj  as rroalve  influence  in 

oil  •>'■* 

I      w  .     Soil  '  onstltuenl  ■       Effect   ol   lime  oi 

aolnbiUtj   of 

Galay.  J.  and  B.     Paper,  glass,  etc.;    Applying  metal  and 

to       -    IP)  *83 

i. nil-./,  i       Stt  De  Saintignon  et  Cie 97 

Galliot,     Set   Guntz,  A 

'■      Fluorine;     Laboratorj    apparatus    for    prepar- 
ing      m:> 

Gamble,  c.  \v.    Collagenous  i ie  ies  of  certain 

and  thru   behaviour  towards  hunt  when  asso- 
ciated with  alkali  bichromates    05 

Ganne,  J.  L.    Mineral  waters ;    Preservation  of  —    -   l'    .  . .     447 
i:      Water;   Removal  of  iron  from        -,  andregeni 

ting  the  materials  used     r     690r 

and  .1.  I'    Riedel.     Alumino-si 

liedel,  J.  n 

\    i       Pipes;    Protection  ol  i from 

electrolysis 200 

Garaude,  M      S«   larpent,  1> 

Garde,  H  .  and    v    J.  Adams.     Elect  mdary  bat- 

P     1317 

Gardner,  C.  E.     Rubber  and  similar  material  ;    Machine  for 

re. lining to  impalpable  powder  IP    

Gardner,  H.  A.     Paint  iilm<  :   Permeability  of 1397 

i  .8.  Paint  Manufacturers    I 

i.    th< 990 

Gardner,  H.  C.  T.     Indiarubber  industry.     I nssion 538 


. 


JOURNAL  OF  THE  SOCIKT.   OF  CHKMICAL  [KDUSTRY. 


PASS 

-  1  Gardner  \v,H.i!  Co.     Worn!  ;   Coloration 

P  492 

■'■     H      Eudiometer  dysis.    Discussion    199 

and  H-  ii  Sulphuric  acid  from  sulphide  dye- 

.-turfs  eesulphur;    Development  o! <>72 

r.     Robber  .• ..-.!-      Manufacture  and  repair  of 



KuM  for     reducing     vulcai 

579r,    1121r 

-,  and  applying 

rubber  to  fabrics,  579r 

i  ockfleld,  C 1021 

■  width;   Machine  tor (P)    559 

r    io3s 

tab  etc. : 
Apparatus  for  making    —  (P) novr 

i    11.   Ingram.     Dyeing   machines; 

Automatic  -kcin  or  hank (P) ion 

Cart.-  .      Purification  of (P>   ..    1455r 

—  (P)  635 

!     ■    g  crushing  strength  of at 

high  temperatures 354 

■  567 

U      '  980 

I'uir.  A.  B 998 

SCl    ■!.  I Ill 

Met  I  separating 

in  solution  (P    

-i  I'     816,  B79r,  1206r 
HI,  J 775 

rcariammonium  bromides 

724,  725,  . 

1     J 561 

Hon  of  hvdrogen  and  of 

.  .11 947 

heat  on 

of  red  heat  on 900 

and   P.   Ciausmann.     Carbon   monoxide  or   dioxide   and 

hydrogen;     Action    of    mixtures    of on    iron 

oxides   1049 

iron  and  Its  oxides  ;   Action  of on  carbon  monoxide 

al  a  red  heal   953 

and  others.     Alimentary  products;    Colours  used  in  the 

manufacture  of 512 

producer    P    551 

er,  ii..  and  a.  Kim:;     Vanilla  from  Tahiti 781  ' 

ich,    0.    Fabric-,    paper,    etc. ;     Process   of   coating 

woven (P|   420 

Gayley,  J.     Air  for  blasl   furnaces,  converters,  etc. ;    Ap- 
paratus for  drying (PI   574r 

Air:  Drying (Pi  95.  16Sr,  220,  220,  261r,  337,  88? 

U46r 

Blast  furna  nverters;    Working (P)  163r,  574r 

Gazdar,   M.,   and   8.   Smiles.     Bydroxy-sulphoxides ;    Aro- 
matic     1335 

Gebauer,  J.     Artificial  silk:    Improving  the  elasticity  and 

ince  to  water  of (P) 208 

Gebhaad,  K.    Colour  systems ;  Action  of  light  on 691 

Dyed  shades;    Action  of  light  on ,  and  proposed 

standard  method  of  testing  876 

Dyestufl  systems;  Action  ol  light  on 84 

1  !    Hydraulic  Separating   and   Grading    Co 

Centrifugal  apparatus    P  1289 

W.  W.  ii.     i  (.n.  moii  :   Electrolytic 494 

and     W.     Harrison.       Dyeing;      The    electrical     theory 

of 484 

J.  It..  Anilmfarben-  u.  Bxtraktfabr.  vorm.   Azodye- 

stulfs;     Manufacture  of  p-aniino-ffl-hydroxy 

P    268,  74«r,  1298 

Manufacture  ol  o-hydroxydis (Pi 

268,   749r 

rdant (P) ii.'.n 

i-Chloro-l-hy'droxynapbtl  acid;       Pre- 

P  1001 

com]    amis : 

P       

4-Niir  add ;       Pre- 

I  936 

Geipert,  i:      Ret  Working  of 

arn  ;     Apparatus 

19 

I.  .1.     Albuminoid  matl  iblet  ;    Ap- 

1031 

It     G      Erebi      Toning    agent    for 

1272 

Inilinfabr 

P) .     940 

'•1 ■    72] 

Ltd.     Kill  i 

from  resinous  pn  2S 

rreshoff,  J.B.  1 24,  627,  1208 

Neumann,  M 1453 


766 
220 
595 

826 
32' 
285 
497 

.1097r,  1116r 
286 
679 
805 

41 
438r 


PAGE 

Genera]  Electric  Co,    Carbon;  Treated (P) »B6r 

Compressors;  Centrifugal (Pi   1362 

Eric  arc  electrodes  ;  Manufacture  of (PI      264, 1001 

trie    Incandescence    lamps;     Manufacture    of   re- 
fractory filaments  or  conductors  for IP)     264,  618» 

1  lectric  Insulating  material  [P]    164,  286,  704r,  1  n>~ 

1  lectric  lamp  filaments;  Treatment  of (P) 79 

Electric  lamps;    Manufacture  ol  rods  01   Blamenta  of 

refractory  material  for (P) 618 

Electrolytic  cells  (P  221,  221 

[nsul  pounds;  Manufacture  of (P)   i"1* 

Metals  ol  the  chromium  group  ;  Treatment  of (P).  1316 

Pumps  and  compressors;  Centrifugal (P)   •   477 

iurium  allocs  (p) 31r 

and     I.    11.     Ippelberg.     Furnace;      Vacuum    resistance 

(P) 575 

am!  W.  D.  Coolidge.     Lamp  Blamenf     PI  936r 

and  J.    M.    Hark.-.      Steel:    Ma, ml. dure  of (P) 1113 

and  J.  T.    II.    Dempster.      Vlloy;    Electrical    resistance 

?59 

Iron  alloy  IP)     57* 

tance-conductors ;     Preventing   surface   oxidation 

P  

and  It.  Fleming.     Sulphur  ores .   Smelting IP 

i<  \    Ryan.     Pnotomeb  le-fool     —  (P).. 

and  E.  Thomson.     Tungsten;    Pri   In  tion   of    line-metal 

P     

!     Unger.     Furnace;  Induction (P) 

i     Wi ni       Tantalum;  Purification  of (P) 

and  W.  K.  Whitney.     Iron  alloy  :   High  resist 

See  K  uzel,  H 

Genera]  Electrolytic  Parent  Co.     •      Stubbs,  J.W 

General  Refrigerating  Co.     So   I ir    W 

Gensecke,  W.  E 

Genth,    F.   A.     Saccharin   in  foods   and   beverages :    Test 

for 

Genthe.  A.     Linseed  and  other  oils ;    Boiling (P). 

nil-,  fats,  waxes,  and  resins;    Bleaching and  their 

1168 

und  '  ■        Inisald  anethol  and  anise  oil : 

latum  of iPl   1271 

Vanillin:    Preparation  of —  -eugenol, 

coniferin,  or  coniferyl  alcohol  (P) 1036 

Genthiner  Kartonpapierfabrik.    Metal  or  coloured  foil :  Pre- 
dion of  weather-resistant (P)  1023 

Gentzsch,  A.     Rubber;  Utilisation  of  waste (P) 

Gerard  Ozone  Process  Co.     See  Iworobly,  A.  H.  . . . 
Gerber,  A.     Alkaloids  of  the  morphine  group  ;    Preparation 

..I  halogen  alkylates  of (P) 1409 

llkaloidi   of  the  tfopine  and  scopoline  groups;    Pre- 
paration  of  halogen   alkylat)  Ikyi   nitrates 

of (P)   

Alkyl  derivatives  ;  Prepaiation  of  aromatic (P) 

Gerbers  Co..  X..  and  O.  Wendler.     Milk  and  other  dairy  pro- 
Determination  of  fat  in -(P)    896,  1032r 

Gerhartz,   W.     Hydrogen:    Production   of by  decom- 

posing  steam  by  a  metal  (P)    1250 

Gerlache,  J.     Wood:  Preservation  of ■  (Pi 568r,  820r 

Uernaert,  J.     Paper  :  Manufacture  of (P)   940,  941r 

Gernez,  D.     Alkaline-earth  sulphides  :    Restoring  the  phos- 
phorescence of 275 

Colours  assumed  by  colourl- -  -  of  colourless 

Bubstances,  on  solidification  of  the  solvents    1040 

flerrans.  B.   II.     See  Cassal,  N.  C 1259 

Gerrard.  C.     Salt  and  by-products  ;  Treatment  of (P)  1453 

Geratenberger,  L.     Nitrogen  and  carbon  dioxide  ;   Obtaining 

from  combustion  gases  (P)  212 

Oes.  f.  Abwasserklarung.     Sediments;    Obtaining con- 
taining small  amounts  of  Liquid  (P)    201 

and  R.Scbilhng.    Effluents  .  Separation  of  light  or  floating 

substances  from (P) 448,  780r 

i  hem.  Industrie  in  Basle.     See  Soc.  Chem.  Industry 
in  Basic 
Qes    i.  Etektrostablanlagen.     Induction  furnace  for  metal- 
lurgical furnaces  (P)    1114 

Ges.  f.  Teerverwerthung.     Indole  from  coal-tar  oils  ;  Separa- 
tion of (P) 936,   1244r 

i>  r  Tentelewschen  i  hem.  Fabr.     See  under  Tentelew- 
SChen   Chem.    I'ahr. 

See  E  ■  hellmann,  I 

Gessner,   1..     Fabi  and   drying 

(P)    " 

Gewerkschafi    Deutsche!   Kaiser  Hamborn.     Fertiliser  from 
I   an  ammonium  salt  :    Manufac- 
ture  of  a (Pi 

■    i     nier.     Briquettes  the  resist- 

1292r 

and  E,  Drainer.     Fuel  blocks;  Manufacture  of (P)  .   1365 

rkschafl  del  -  ■  enis.    Ammonium 

sulphate  from  distillation  ufacture  of 

IP)    88r 

Sec  Cam.  N 490r 

■    A.,  and  W.  Witter.     Ga  tus  for  purifying 

and  separating  dust  from (Pi 

k.     Barle)  husk;  Chemistry  of 

■  «i  amygdalin  ;    Isolation 
-    


503r 
1175 


1409 
373r 


422 

942 


581 


1363 
970 


515 


\  VME  INDEX. 


27 


PAOl 

E.       Pyrophosphate*;      I  ■  ri  \  ■  rime    -nils    of    trilmslc 

phosphoric  add  Into  (PI    277r 

311k  weighted  with  tin  ;   Changes  In  duct,, 

action  ol  Ughl  -<■* 

W     r     md   '    i:    m  \  ertlea] 

(P)  I'M 

Olbbi    ii    n      Inlline;  Compounds  causing  the  red  colora- 
tion ol  871 

II      Lard   from    Philippine   hogs  and   the 
ohangM  in  the  constant  produced  bj  feeding  with 

copra  cake  805 

m    t.    Sm  Barle,  W.  P mo 

seeks,  C.    Owe;  Dressing  [P         1083 

!.•■.  r.  B,     Bti  il      Portland  nt  paint  us  a  pro!  ■ 

thm  to  structural 493 

Glassier,  n      Beet  slices;    Process  ol  heating  pnvious 

to  diffusion  IP      643 

It.     Enzymes ;    Pi   I     lytli         •oocnrring  In  cereal 

and  leguminous  seeds   836 

rel   d     Uaschlnenfabr.    Oggerslielni   P.   Schutse   und 
Co.     i  levatlng    liquids    bj     gassoui    Buld    under 

pressure  ;  Ap  (P) BS8 

GUbreth,  F.  H      Fli         Bffecl    ol  on  building  material, 

.mil  permaneni  ellmlns  870 

OUchrlst,   B    W.     S«    Emery,   W.S 433 

GUdemelster,   i.    " Aetherlschen  Oele;  Die. "   1181 

1    ■  ind  I  | phone      i  iccur- 

re ■  >(        -In  hyssop  oil 110 

and  W.  Miitii-r.     Le noil;  stituenteof— — 100 

i.  ill.  A.  II..  and  I  ■'.  ii    Bartlett.     Carbi onoxlde  in  Illuml- 

gas ;   Determination  of 202 

and  L.  It    Forrest.     W  oleines;    iiMlrocnrhous 

1107 

I     M.     Naphthalene  from  gas  ;    Extraction  oi  by 

nater-gas  Car 869 

GUI,  .1.     Ferric  oxide  .  Manufacture  of (P)  .  .223,  831,  llOflr 

Furnaces;     Reverberatory for  calcining   hydrated 

oxldea  of  iron  ( P)    352 

'■iiiiMii-ni.  w  .     Blast  furnace;    Balance  Bheei  between  the 

heal    an. I   null,  rial  ol   the 1384 

Glhnore,  C.   r.     Fabrics;  Apparatus  for  drying  (P)  ..   1007 

Gilpin,  J.  E..  and  0   B.  Bransky.     Petroleum;    Diffusion  ol 

ends through  fuller's  earth    lltil 

R      5m  Pi  smore,  W.  S 557 

Qlmpel,    I..    Colour   photograph;  ;     Manufacture  of   poly- 
chrome screens  for (PI  1333 

Gin,  G.     Electric  furnace  for  converting  pig  iron  into  steel 

P  121  lr 

Glnlte,  1       -      Mi        C 1212.1394 

Gins.  11   A.    Goat-skins  ,  Disinfection  of — —in  the  Rubner 

itus  1121 

Ginster,  M.     Manure  and  fertilisers;    Manufacture  of 

(P      :uy 

Giolitti,   P..   and   Armstrong  &  Co.       Armour    plate  and 

other  article  of  steel    PI    I63r 

and    L.    Astorri.    Cementation    process;     Functions   of 

as  and  wlid  carburisuig  agents  in  the .     430 

and   0.   Ceccarelli.     Bronzes;    corrosion  of in  solu- 
tions of  electrolv  tcs  281 

and  M.  Marantonlo.     Lead-bronzea 431 

and  others.     Iron;  Preparatinn  oi  malleable 1456 

Giraud.  I..     Cane  Juice;  Action  of  sulphurous  acid  on . .     643 

Girault.  B.    silver  ores  In  Mexico;  Cyanidlng 1387 

Girod.  ]'.     Furnace;  Electric  fusion (PI   95 

Furnace;   Electric for  reheating  metals,  etc.  (Pi  ..       96 

Projectiles,  etc.;  Method  ol  hardening (P) 637,  763, 

I31«r 
and     Boc,     Anon.     Electrometallurglque.     Metals     and 

their  alloys;  Manufacture  ol  rare  — — (P) 828 

Glrtin,  T      Gas;    High  pressure for  furnaces.    Discus- 

-inii    398 

Salt  solutions;    Electrolytic  production  of (P)....    695 

Giuatana,  E.     Pelt;  Dellming  of 166 

Gjaldbak.  .1.  K.     Set    Benrlques,  V 903 

Glackmeyer,    \      S&   Marchand,  O _.     040 

GladhiU,  J.  W.     Bombay  mace;  Detection  of '.       43 

Gladkow,  1  .  Aluminium;    Soldering  and  tin- 

— ,  and  solder  therefor  (F)  7i',5 

Glaister,  J.     "Poisoning  by  arseninretted  hydrogen" TJS 

Glascock,  P.  L.     Strontium;  Metallic 12.-.4 

Glasel.  C.  J.     Hides:   Apparatus  tor  treating (PI 1217r 

Hides  or  skins  ;  Treatment  of (P)     504r 

Tanning  drums    PI    

Qlasenapp.    Lime-sandstones  and  the  preparation  of  coloured 

surfaces  thereon 27 

Glaser,  0.    and  G.  J.  iluller.     Salt;    Kenning and  re- 
covering the  Impurities  as  by-products  (P)   ....  756,  H06r, 

1157c.  1  I80r 

Glaser,  B      Set   Bi  pdenhauss,  H 417,  941  r 

Glasgow,   A.  G.     Water-gas  apparatus  (P)    1095 

Glass,  If.     Briqnettlng  "re  lines.  furnace-dust,  waste  metals, 

etc.  ;  Process  ol (P) 764 

Glass,  Gebr.     Desiccation  of  liquids  or  semi-liquids;    Ap- 
paratus for  the  continuous (Pi 1:163 


PAOl 

Q i".  B.    8—  Won)    v lui 

Globe  Steel  Filtration  Prooesi  Co     Sm  Hawkins,  r    .1 

Glover,  8.    Coal;  Retorting  ol  Discussion    476 

and  J.  Weal      Coal;    Ipparatus  tor  contln is  dl 

of in  vertical  retorts    P)     

Glum,  11  .  umi  Co.    Cellulose  .  Prepai  lUj  lolubli 

,  yielding  sasllj   soluble  derivatives  (P)  417 

Qmlnder,    1:     Fabrics;     Ipparatus   foi   treating       -with 

Quids    P     

Gnadinger.    Sea  Frank,  1 891 

Gobbe,  1      'a-  and  coke;  Production  "(         •  1  • , 74?r 

Gobbl,   E      Filtering  01  straining  water  or   other   liquids; 

Ipparatus  tor  P]    680r 

Godfrln.    Bismuth  benzoates 

rt,    N.      .See  I  liaiisM.  I,    I' 545 

ferl    \     Copper  from  waste  liquors  produced  In  pickling 

metals  ,  Recovery  of (Pi   

Qoerens,  P.     in  ins     Gs  es  rrom  technical 882 

and  K.  Blllngen.     In  n-carbon  -\-t"m  ;  Influence  i  I  antl 

mony  and  t the     — 

and  li.  Ueyer.    r-Iron;    Determination  ol  the  curve  ,.| 

change  of         with  i-ora-iron    750 

'i,  P.    .sm-  Rosenthaler,   1 714 

GOteborgs  Nya  Verkstadsaktlebolag.    Set  Undahl,  J.T.   643r,  648r 

Qoettler,  \i      S«   Pummerer,  It. 14,748 

Goldacker.     Barley;  Sot-water  steeping  of 1020 

i. "Mil. nun.  .i.  S  .  and  E.  F.  Smith.    Chlorine  in  hydrochloric 

-    i     Electrolytic  determinat t       -  1374 

Golder,  H      See  Brow g,  W.  i: 966 

Goldlng,  J.     Phosphoric  acid ;   Deten atlonof—  -.     Dl 

cussii  Ml    799 

Goldschmidt,  11..  and  II.  I.ars.-n.     Xitro-grnups  ;    Reduction 

of by  hydrogen  sulphide    264 

Goldschmidt,   K..  and   others.    Tinned  articles;    Cleaning 

old before  detinning  (P) 060r 

Goldschiniiit,  s.     Nitric  acid  ;    Detection  of in  presence 

ol  compounds  of  bromine,  iodine,  and  ammonia  .     519 
Goldschmidt,  T.     Anhydrides  of  fatty  acids,  espei 

anhydride  ;  Manufacture  of (Pi 112.  51 7r,  592 

Zinc;   Separation  of from  galvanised  Bcraps  IP)  ..   1316 

Goldschmidt,  V.  M.     See  Riiber,  r.   X 296 

Goldschmidt    Detinning  Co.     See  >> perry,   K.   A 1105 

Goldsmith,  B.  B.     Albuminoid  compound;   Indurated 

(P)  1025 

Casein  and  like  compounds;    Manufacture  of (P) 

227,    1026r 
Goldsmith,  J.   N.     Abel  heat  test  of  guncotton  and  nitro- 
glycerin.     Discussion 137 

Goldstein.  It.     Carbon  "f  high  absorptive  power;    Produc- 
tion of (P) 490 

and  W.  Hampe.     Carbon  or  carbonaceous  material ,  Manu- 
facture of  highly  absorbent  or  porous (P)  ...    879r 

Goldthwaite,  X.  E.     Fruit-Jelly  making  1404 

Goll,  O.    .See  Wolfram   Dampen    1.-G 13 

Golouhkine,  G.     Rhodium:   Halogen  compounds  of ..   1452 

Goltra,  E.  F.     Iron  ores  ;  Process  for  cleaning (P)  . .   702,  885 

Golubew,  P.    l-Camphene   173 

Gomolka,  F.     See  Stock,  A 86 

Goiinermann,  M.     Poppy  enzyme    1329 

Gooch,  F.  A.,  and  II.  L.  Read.    Chlorine  in  hydrochloric 

acid;  Electrolytic  determination  of 47 

Goodland,  G.,  and  others.     Metallic  contents  of  ores,  el 

Apparatus  for  recovering  the (P) 219 

Goodman,  II.  M.     Distillers'  slop      Separating  organic  ma- 
terials from (Pi    1127 

Separators  ;  Centrifugal (P)  337 

Goodwin,  E.  It.     Ores  :  Treatment  of (P) 1210 

Goodwin,  G.     See  Reid,  J.  H 1064 

Goppclsroeder,  F.      '  Kappilaranalyse  beruhend  auf  Kapillari- 

i    Adsorptionserscheinungen  " 1276 

Gorbow,  A.     Kutectics ;    Uniformity  In  thi  Ion  ol 

some ,    and  invariant  systems 634 

Qordin,  H.  M.    Coii/cant.  .    Crystalline  alkaloid 

of 103 

Gordon,  F.  w.     Metal-reducing  process  (P)    1392 

Gore,  H.  C.     Cider  ;  Cold  storage  of  apple 368 

Gorgolewski,  M.     see  I Ihere,  C 579 

\.,  and  M.  Mascre.     i-lucosides  from  Primula  offtci- 

noli        Two   new 42 

and  A.   Wirth.     A'tix  vomica  extract 

lvrr.it.   E 838 

Gorter,  K.  ntribution  to  the  knowledgeof 587 

Dioscorine 1329 

Gortner,  R.  A.     Melanin:  Action  of  alkali  on 1298 

Goskar.   T.   A.      see  Gr-iigola  Mcrthyr  Co 1365 

Goske,  A.     Cocoa;  Determination  ol  husk  in  — — 360 

Goslich,  C.     Portland  cement  and  slag  cement  ;   Effect  of  the 

sulphur  in •     5*7 

Slag-cement-conorete  and  cement-concrete;    Actum  of 

German  bog  soils  on 567 

Gossieaux     E.     Radio-incandescence    bodies ;     Manufacture 

of (PI   20« 


JOURNAL  OF  THE  -"Ur.T\    OF  CHEMICAL  [NDUSTRY. 


wed 

•• 
Manufacture 

tluicht    \  ■<•        . 

W*.   u"lr 

41< 

■  ■      --'•' 

llu 

11 91 

hire  of  fer- 

'"• 
I 

• 

i1        -11 

•tus 
14) 

sw 

i  -  in 

844 

pyrites      Del   rmiuiv 

945 

•  In 

Iraw- 

• 
mia 1008 

.  . .       "'17 
—    P  .  .  .      227 

■ 1--1 

' 

nee  Lamps  : 
1294 

Determination    of by 

b   nil S19 

W 1070 

there,     Fuel;    MannfaC- 

■  -         P    

R 

.itzki.   M.   .1.     El  temperature 

i    ii  their  fermentative 

l  f":! 

ii    cii with    aniline 

191 

■ure  of 

—   553 

it 

and  !..  Deeaoulavy.     I  14 

Method  of 



r,  for 

932 

!'    165r 

[nation  "f  free  acid  in  chrome 

1216 



1121 

ir-'d 

-  En 1261 

Pre- 
.  .  .     298 
lepo- 

90 

mufacture  of 

1010 



1  699 

L084r,  U12r 
47<S 

•    P  4"7 

1  ap- 

KOI) 

u  in- 

505 

■ 

Production 

812r 

and  '..  H    ■  

557 

and  B  12V5 

and  Uiead.     Aniline    I  .Hied   com- 

:•  .    1295 


Green,  hi 
Green,  I..     P 
Qroenawalt,  W.   E. 

lurey  of 

i  straction  of  metals  fr«  tui 


PAOI 

P       1883 

Manufacture  or  treatment  ol (Pi  .     417 

i  he  .  nil  iok  for  hydrornetal- 

- 

P  18»2 


.    \.   r      Mel  ila  and  .ill  ivs     Refining    —  fP)  

H  ,    an.l    others.     Ores       Concentration     il 



Greenwood   i    \  .  md    there.    Gumtragasol;  Manufacture 

1172 

Greenwood,  H.  C.    Metals;  Enflt  pressure  on  the  toil- 

—    

Tui  Manufacture  of 

iPi    M9 

irood,  J.     Alkali  salt'  ;    121  up  sltloi    nl 

(Pi I 

plants      \   I  hydrolj  sable 

042 

i. re  .'ore.    T.    W.    ]i      i  uliiig 

■   ins  and  extinguishing   dree  in iPl  .... 

rv.  v.  H.    Glass  drawing  furnace  IP)   i'*i l 

i      i   ii         Manufacture  ol  I  ... 

■t.   I..     Bron;  1457 

i  : 569 

H.  J.     Gas]  other (Pi....   1448 

Griebel,   C,     >  and    I  .   )""■ 

fruits  — 617 

n    u       Seel  ullen,  W 46 

.1.  ('.       BVa]  '  :   , 

of  pressure  in  the  last  effect  "i  vacuum .1':..       406 

[gar ;  Direct  i 

P  

Grioshammer,   E.  metallic  sulphides 

l'"1 


Huns  :   Principles  of  the  Liming 


Griffith,  It.  w. 

of 

Tanning;   N  pment  in  chrome 579 

Griffiths,  C.  H.     Mixing  I   malting,  cement,  etc. 




964 
706 


ri: 


- 
372 


larbier,  1' 

Icii,  C.     Rosin  spiril  :   Present I  camphcne  in  — 

no   rosin  spirit  : 

Colour    reactions    "t .    and    their    use    in    the 

•   

Grimm,  P.  II.     Sulphur  burners  (P) 352,    696r 

Grimm'     i  rtanl  native  foodstuff  in  Ger- 

-    uth-West   Africa    777 

i  .  from  certain  rare  fruits 1019 

nil'  a imI  fat'  from  t  ■■"■  and  little  known  fruits 131s 

ii.  A.,  and  I  He*      •■         Manufacture  of  fixed 

from  liqnid  hydr irbon  fuels  (Pi   

S*    Clement,  J.   K 

ilium    plates:     Crystallisation    of 

thin 211 

Grdndal,  G.    Iron  ores,  etc. ;  Enrichment  of  oolitic 

483,  4P9r 

Iron  ores  :   Furnace  for  enriching by  incom 

ductii  i      I'       763 

I.      Ste  Harden,  .1 1117      i      - 

rail,  E.  A.  A.,  and  others.     Furnace;   Electric (P)     ;>7r 

Furnace;  Electric  smelting i  i'   574 

Furnace  ;  El  P    Wi 

from  silicates,  and 
use  of  aluminium  silicate  for  making  aluminium. ...     217 

i  anaesthetics 1176 

pper  and  copper  nlloys  :    Colouring 

black  ..   1312 

Oil-wati  r  :  The  system 1292 

I 628 

Groshon,  I.  A.,  and  E.  .1.  Met/trl  nm-poi)  appal 



t.     Blast-furnace    gas  a    in    Germany; 

1386 

i         •  h'i  eta  i'    determina- 
tion     "f BiS 

I.    Hoitr-r.    zinc  Volumetric  •! 

minatlon  of 

and  F.  !;■■■  of   in 

presence  of  alkaline  *  "hit  ions  of  uranyi  salts 443 

Grossmann.  J.     Separati  rom  liquids;    Centrifugal 

apparatus  t  P  141 

idge;   Desiccation  of (PI    44< 

Sewage  slndj;  tion  of .     Discussion 

lent  of (Pi ZSlr 

enor,  W.  :>i  '        '..  H si.  4>4, 

'.roth.  I,    a      Ian-yard;  Fermentation  in  the 7"^ 

Oroth'-  Ol  Apparatus  for 

altering  and  washln  498 

i;r"tka".  .1.  i..     See  Schirm,  11 779 

Grube,  Theory  of  the .     Blec- 

tromotivfl  behaviour  of  platinum  oxides   1017 

r  mid  Grimberg  Qes    m.  I>.  H.      Inflammable  liquids  : 
Apparatus  for  storing  ami  delivering (P)....   1047 


i 


\  Wll     INDEX. 


Oriln,    v      ''i  Ira;  Synthesis  ■•!  »\ letrlcal.    - 

r      II  —  <  (  ^      : 

till II.    ,11  III    

Ut,    M         -        ll  hi,       V  

Urilnwald,  i       I  ii  Tii'  in .im  limi  p 

l. run  bj 



r 
ttrtM  .   127] 

In.    H.   Byk     

I 

:.    Tin' 

dri    m.i>     

II,  H  412 

i.niiiM.il  Ii.      Fill 

i'   I'Tr 

I- 

Guerbet    if.  products  44 

.-ii                            by 
kiesolgubr   ui'.T 

iinerr.  Phosphoric  01  I'i  :    I  letei ,, 

tlOll       I  in  ind    natur.,. 

ler,  \\       iii'  ii |ng  an 

Metallurg)   at  ropporhill.  Teun 

Raillic       \ 

il     II       5  I'-     

i  pulp.  etc.  :    Appori 

tiUUOUS    dlfl  

>Ot  pulp.  ©I  i  uirtlnii  ill  U' 

■  i    .        ,     ■    ■  ■     i ,  ,  bj  Bolid  tubs! 

let,  L.     Iluhb  I        i  i  villus  ;   A]  c  ex- 

tracting from  pli  ■  tc.  (P)    .....     578 

Oulllani       I 

apparatus:   Heating  device  for  the  P     

Gulllematn,  C.    Bpeiss  and  Its  utilisation ' 

Quinemln.   0.,  and   B.   Delachanal.    Copper  all 

occludi  'i  in  —  -  ' 

OulUel     I  

I 

it  treatment  953 

and  L.  Hevillon.     Broi 

,,i  Inc 

\       i    ■  ick  ol nt  variable 

npernturea   

S     P  imol    l    423 

In,    k,     Petroleum  industry  :     I  ild  in 

1292 

Qtmdermann,   K      Set  Pauly,  H 976 

Ountrnm,  I        -      Belg    0 1128 

i     lliol      Strontium  .  a     of 

crystallised     -  -    

Gupta,  N.     Baa  albumin  .   Products  ol  alkaline  hv.ir.i-, . 

orjrstallini  293 

1 486 

•     I.,  and  1     Falca      Palladium;    Determination  and 

—    

ilfnungshlltte  Akt.-Ver.  f.  Bergbau  a.  Buttenbetrieb. 

Qai  producer  with  agitator    P     

Oas  producers ;  Rotarj   ■■   ■  —  (I'i  I2r 

hi,.    \      Combustltle   briquettes;     Manufacture   oi 

i  143 

Oath,  r.     Putrescibilitj  effluents;  The  Hamburg 

toot    ,.         -    1267 

roky,  >.     Iron-carb  D  alloys  :    Theory  ol  melting  and 

solidif)  Ing  changes  lu 01 

Guttni  -      Buildings  lor  tlie  manufacture 

P  

Explosives  works:   Buildings  for 

985 

r.    A.     Nitrogen   oxides      I  latton 

211 

and  0.  Darier      Nitrate'  :   Manufacture  oi  alkali  and  alka- 
line earth  P        !3 16,  I 

an  IC.  I.    Guye.     See  \ a ville.  A.  A 1117 

Vanillin;  Syntheses  ol 4- 


H 

Haa-e.  W.     Sag  Trainer.  E 114s 

Haas,  B.     Pulp  wood  and  straw  ;    Deterioration  of  !>y 

infect  ion 4 1 S 

Haas,  H.     Ore  lines  and  flue  dust  ;    Ainrlomeratiug 1387 


.  ...  i, I       I'i.  | 

,,  id  and  Its  h 

r 

i      ■ 
ll;il»-l 

' 

il  ibei    1  ■■■  '  i'i  ' 

\mii i.i  ;     Preps  and 

\ii . I.-  .,,  Ul  Irom    H'      'i 

i     i      Coal  Nitric   acid  ;     formation   oi 

com 

and  B.  S.  Lai  '  , 

and  ^    M.tu, .  i.     \  Itrii  im  air 

in  '  he  arc  flan  I 

and    l;     I'lit .  .ii        Nun.    oxidl  III  m  y 

ah.  rnatl 

mation  In  high  te 

'      I    he    Lnttl -  rl 

Mull     Ol     Oil 

from     -  Discussion    '-'Il 

Howard    II     1 284,  1114 

,  .  ! 

bust , P  

ntlnu- 

■i  from  copper  (P)    

md,    E.    Adsorptl 

ll.ilil,-.   II      See-  Chi        I  ■>  

ii  ,,  tin,   H      -- '  B  

II  i li  .in      Sft    .  

il 'H       i       ati   .  oils    648    i  108 

H  ,i      i  „■  , ,  i.        ,  (P        .,.--.:  i  r,    I  I62r 

Metallurgical   I ,         "  1255 

-  ,        i ■  ■-   - 

lurgical  (P)  1257r 

II a,  -i  op    i      P      See   Halm,    I 

i        Ubiimin-leelthin  -  dine  prep 

n  in    ,       I       N .,■  ,,i  :  M:i  mi': ii  i  lire  oi  (P) 

Nitric   oxide  :     Preparat  i '  Irom  l  and 

oxygen  1 

lulose   and    pun     nitric   acid       Be- 
between 1151 

II. in.   \|    M      Se,    v  ill  i     I »58 

Hageman,   I.     Mercury  appars        (1         1210 

miller    v.     Pyril  Ii   an  i  other  sulphi  !  Jmelt- 

Ing  P  1003 

;  V.,  and  T.  Turner.    1  Inl  on  on 

- 

Halm.    \.     Fractionating  devio         300,  B42 

plg- 

ni.'.,,       '      223 

.     I  S72 

II  ,:         I,        -        -    i  

hi'ic  for (Pt     Jl-'. 

",'.!:.      Si      -  if,  'i,  W 1265 

Bailer,  E.     Phenols;    I  .infecting  power  of 

514 

204 

neutral  sip.  im  tea 

371 

I,         M      II      '. 

H., ll.  \    n  i  field  trials;   Em 

of  e  

Hail,  i:    1.     Gas :  Puriflcation  ol (P)   2o:>r 

Hall.   I  ol (P'i I46r 

Hall.  \\ .   \..  and  Ameri  «  nod  ;   '  olour- 

i  1 1  ,.■  880 

Wood       P  P)      

Hall.    VT.  9  H"l 

Haller,   1..  and    I.  Lnssieiir.     Cocoauut  oil ;   Composition  of 

n  —      

.  it  :   Active  alcohols  and  a  ketone 

1330 

HalUwell,  T. 



from 
1070 

11  ill  tl  "i.   I"       I-  "«'» 

_  200 

338 

Holphen,  G  Determination  ol hi  petroleum 

s|)i'  irfi 1447 

i  :.   H.   ii.     Dyeing,  bleaching,  etc.;    Rollers  for  use 

in  — a  110- 

Halvorsen,  B.  P.,  and  B.  Joliauson.     Iron  i  tmenl 

of  Oi'. 

So  Norsk  Hydro-Eleitrisk  Kvaelstofaktieselskab   277r 

Hambloch,    A.     Zeolite-stones;     Manufacture    of    artificial 

(P)    13S4 

Hamilton,  E.  K.     Se*  Thompson,  M.  tie  K 823 


JOURNAL  OF  TDK  SOOEn    OF  CHEMICAL  lNI>rsTi:\ 


co.l 
Hamlin.   P.   M,  and   C     II     li>".ni                          :    Re- 
-  of  by-products  from      — <P)  

Bar  

n.iiuin.T  Knnetae  \rtin.-iil  Born  from  etrpraro- 

ins  :  Preparation     of 

»' 

Cellal  Preparation  of  lustrous (P)  B78 

rammonium  -      Pre- 

ill (PI  689 

-i-  of 309 

B  u  !   '  -   ■      H       -  W 512 

[or  Investigations  at  low  tern- 

I  of *74J 

ad  others.     Pottery  kiln  (P) i'1"'' 

Ham  iv    1     B  Extraction   of 

P)     14(10 

»P<;  -  iment  :  Manufacture  of  a  white  lead 

MOr 

nerator-Banges.    Gas  producer  (P)..     204 
metal,  glass,  porcelain, 

I    -       P)    174 

C.  Winkler.     Liquid  :   Centri- 

from (P)  75,  177 

Han-  (        V  Co.,   and  W.   R.  Kiiiu.     Electro- 

_■  apparatus  (P)    635 

Han   -  Petrik.    Buttnr    analysis;     Modified 

thyl  ester  value  in ..     887 

and       \       Soukup      I  -  >n      of  from 

nn  and  zinc  by  means  of  "  cupferron  "  —  1179 
rd.  F.  W.    Chemical  Industry  and  metallurgy.    Hi>- 

i    1425 

Iron  and  steel  in  the  Transvaal 

Harcourt.  A.  G.  V.     Lead:    Approximate  determinatioi 

-in. ill  quantities  of 651 

Bar:  Schonfeld,  F 37 

and  E.  v.  Norri  i    Fermentation 

of by  yeast  and  yeast  juice  1221 

and  W.  J.  Young.    Alcoholic  fermentation ;    Function  of 

phosphates  In 711 

and  others.     Fermentat  on  :    Apparatus  for  collecting  and 

lived  during 1324 

Harden..I.     Fun  I  763 

Harden,  1  , and  Amalgaline,  LI  I.     Soldering  metals  (P) 359 

Bardie    \v.  M      See  Utley,  J.  B 892 

Harding.    K.    P..    an  I   C.   Taylor.     Benzene   in   Illuminating 

■  irmination  ol by  Pfelffer's  and  Dennis 

and  McCarthy's  methods   1094 

Illuminating  gas  .  Determination  of  sulphur  in ..   1192 

Hardman    F.  and   F.  Edrnimdson.    Bleaching  cotton 

other  vegetable  Bbres  (Pi 209,  210r 

Hardner.    B.    C      "  Manganese    deposits     of    tin-     inited 

1415 

Ban,  R.  1     and  A.  P.  Bjenegaard.    Candelilla  wax;    Ex- 

ition  of 705 

Bargreavee,  W.  A.     lr r  steel;  Production  of dii 

from  ir.m  ore  fP)     702 

Barker,    G.    Cast    Iron    pipe;     Corrosion   of by   fre-h 

water      Discussion 1142 

and  .1     HcNamara.     Iron  and   sta  lysis   as   a 

of  preventing  oorrosion  of 1286 

Barman,   li      Ssa  Briant.  1 229 

Harmuth,  A.     See  Bachellmann,  G 422 

Bart-r    II      See  Bruce,  3 378 

a     J.    L.     1  'trie for   baking   brick-. 

potter]     eti      (PI    98 

Barper,    K.    B.     Corrosion    of    iron    pipe;     Prevention    of 

11-     —    1013 

Barpf,  A„  and  others.     Iron  blast-furnace    lags      Blue 4:12 

Barrier.  C.    Caoutchouc;    Preparation  of-  —  by  artificial 

means   502 

tion  of ":i  various  solvents   

and  the  <  1009 

Barri'-  ing   furnace;     Revolving 

1063 

Barriman.    '  HotTnine,  .1     1146 

Barrington    \    ^^     and  \   W.  Harrington  Co.     Papei  |  ' 

i"i   trt-.ti ;  j|  811r 

for  papennaki        r        811r 

Barri".  A.  F.     I  Won  apparatus  (P)    1018 

Harr  149 

ind   Electro  Metallurgical  Co,     Electrode 

499 

Bam-  v    Stockdale.     Rubber  growing  in 

Demerara,  British  Guiana   1120 

Harrison.  .1.  B    P      Bismuth  subnrti  latfon  of 

relation  i"  the  conatftui 

of  commercial 421 

Harrison,  W.     Bts  a;  The 1885 

■ .   W    \v,   i(      i- 1 

Harrison  Bros,  and  Co.,  Inc.  tan,  A 1168 

Hart,  A.  M.    Waterproofing  compositions  ;    nil  admixture 

(or  use  In  r  753 

Hart,  I!     Turpentine  still  (P)   288 


page- 

Hart.   B.  B,     Ssa  Suzuki,  s 105,  895- 

llart.  K.  s.      Nitrophenols ;  Preparation  of  o-  and  p 1149 

Hartenstein,  ll    l. ..  and  Continental  Investment  Co.    car- 
bide ;  Manufacture  of (P). . .  .152r,  152r,  I53r,  1057r 

Hartman.  ll.  B  .  and  McDowell  Manufacturing  Co.     Water; 

Purification  of electrolytieally.  and  apparatus 

therefor  fP)  171.  .M4.  714r.  1181,  llSlr,  1224r,  1268, 1268r 

Hartmann,  C.     See  Meister.  Lucius,  und  Bruiting 1450 

Hartmann,   B.     Set   Duron,   A.  (1 1305 

Hartmann,  i;.    Metallic  alloys  (P)    575r 

ani   0.    \    Schwerdtner.     Wood;    Preservation  of 

819.    1384r 

Hartmann,  W.    See  Paal,  C 286 

Hartwich,  I   ,and  i.Jama.     Chamomile  oil  172 

Harvey,  6    i.,  and  Producer  Gas  Utilities  Co.    Gas  producer 

(P)  ."'M 

Harvey,   T.   F.    Lead:    Determination  of in  presence 

of  iron.     Discussion 8- 

ibach,   W,     sodium  carbonate;    -Manufacture  of 

(P)  425r 

Haserodt,   ll      See  Bierotte,  B 1328 

Haspei  Bisen  und  Stahlwerk.    Ores,  fines,  etc.:   Manufac- 
ture of  briquettes  from  powdered (P)    :l«0 

[bring,  F.  T.     Spirit  manufacture  and  storage  in  bond. 

Continental  regulations  1030 

ll.is-clinann.  F.     Wood  preserving  solution  (PI  1207 

Hastaden,  E.    Finishing;  Effect  of  dextrin  in 124fi 

Hastings,   I.    G      See  s„/.nki.  s.  K 895 

Hastings,  H.  M.     Cold-storage  evaporimeter 230 

Hatch,   F.   i:      Ores;   Apparatus  for  treating (P) 360 

llai lamk.   1       See  Mulacek,  0    574,1165 

bek.     B.     Emulsions;      Direct    separation    of by 

nitration  and  ultra  filtration  125 

Emulsions;      Filtration    of .and    deformation    of 

their  particles  under  pressure 1065 

Banff,  F.    See  Schall,  R 490 

Haugwitz,  P.     See  Act. -ties.  f.  Anilinfabr 750r 

Haultain.  H.  E.  T.     Oxide  ores  ;   Reduction  of  metallic 

il'i 434.  1116r 

Haury.  A.     Currants  :     Production  of  alcohol  and  calcium 

tartrate  from  Greek 1325 

Hauser.  0.     Plumboniobite ;  The  earths  of 350 

Thorium  sulphate  ;  Basic 1376 

and  E.  Blesalski.   Mirrors  of  metallic  sulphides. .' 1251 

and  F.  Wirth.     Euxenites;    Rare  earths  in 86 

Hausman.  J.,  and  s.  Pilat.     Hydrocarbons  from  petroleum 

and  it-  distillates;  Preparation    of    aromatic 

(Pi   1367 

Haii-smann,  E.     See  Act.-Ges.  f.  Anilinfabr 482r 

Havard,  F.  T.     Furnace  gases  ;    Condensation  of  fume  and 

neutralisation  of 1112 

Havas,  B.     See  Mayer,  M 1455 

Hawkins.  F.  W..  and  others.     Iron;    Refining (P) 361 

Hawkins.  M.  G.     See  Fay,  I.  W 873 

Hawley,  F.  G.     Sulphide  ores:  Assay  of 823 

Hawley,   J..   Ltd.,   and   s.   H.   Saunders.     Sugar  and  other 

extract    solutions :     Preventing from   clouding 

or  discolouring  when  being  cooled  (P) 506 

Hay,  -1.  A.     Furnaces;  Electric (P) 499r 

llaydeu,  .1.  L.  K.     See  General  Electric  Co 221 

Hayduck,   I       S  cast-poison  in  yeast,  peptone,  and  wheaten 

flour 507 

i  ea-t       \  ca-l    p-i-un   in 103 

Hayes,  W.  P.     Refuse;  Furnaces  for  destroying (P)..  838 

Hnynes,  B.    Alloys  of  nickel  and  cobalt  with  chromium. . ..  1253 
Haywood,   J.   K.,   and   C,   C.    McDonnell      Lead   arsenate; 

Composition  of .  and  it-  action  on  foliage...  1027 

Hazard-Flamand.  M.       An  ;       Separating   into       its 

elements  by  fractional  distillation  (P)  88, 89r,  89r,  1306 
Heathcote,    11.   L.     Corrosion  of  industrial  ironwork.     Dis- 
cussion      659 

Electro-analysis     with    stationary    electrodes.     Discus- 
sion      309 

Enamelling  of  cast  iron;    Vitreous .    Discussion..  124 

Turpentine                                      Discussion 241 

Hebden.   J.    1.      s,,    |  .,, ||,    F.    H 209.  560r,  623,  812,  876r, 

1246,  1874f 

Hebe    P.     S«    Wiebe,  B.  F 681 

Heberlein.  ('.  A.     Metal  losses  with  ore  ol  low  copper  con- 
tents      493 

Bebert,  A.    See  Charabot,  E 975 

Heekel,  F.  J.     See  Kennedy,  T.  II 1195 

Heckel,  M.  B.     Oil  seeds  from  the  French  colonies ;  New 1319 

it,  G.  A.    Gas  generator  (P)  551 

Hedges,  0.  C.     See  Van  Blyke,  L.  L 589 

Hedin,  J.  F..     Temperature  fluctuations  ;   Apparatus  for  con- 
trolling   (Pi 406r 

lied  worth  Barium  Co.     Set  Ooliin,  c.  .151.  270.  353r,  566r,  1380r 
Heenan,    ll      Cooling  water  or  air  or  treating  gases  with 

liquids  ;  Apparatus  for (P)    9,  1446 


N  \mi:  INDEX. 


:n 


PiOl 

,  inn,   I'      while-nil  Mlk  .    Sulphuric  arid  contained  In 

nltri  eellul  

-,i     .1      

it. 'i. i. 'i.i.  i       i  Bayer,  I  .  and  Co I 

chka,     V.     Fats       Chemist*}    and    analyst!    "I . 

78(1 

I 

ami   B.   Rhetnberger.     CodVliver  o 
Helke,  u         i  '  .III 

Bell,    v      Blectrti   ci  n  or  batb  rj      Primal]  P)    B2r 

menl     P]    766 

■  hi  den  Kerkhoff.     I  acqner  111 

Pre]  aratlon  ol  lustrous  IPI  488 

Belneoke,     < .  I » ■  •  -  -  on  soft  porcelain  ■ ....       20 

•  over- 

P)      i 

Hem  i  on    Purlf; 

i,    \      Rel   rl      M.  t.il  with  refi  id   ry  i  P)    20 

Hetnrirh,   \v.     Electric  lamps;    Forming  carburlsed   no 

fllamenta  toi  (P)      818 

'Helnn  and    I:     /.Impel.     Glue  .  Bed   nil  ; 

Preparation  ol   pla  H  ig  swollen 

Il'i    38 

ig  — — 

from  '  I  waxes    P     

Belnl  Hatthec    Fl  S22 

inner,  A.     See  Henri,  V 104,  10  I     9,1180 

1320,  1405,  I  17" 



817r 

. 

for  brewers'  use  IP   830 

itein,    A.      furnace  ;    Electa 

P  

l-'iirn  .  with  1 

Pnrn  i  Ic (P) ISi 

:    E.  « .     Filter-]  i         i  932 

Ilcllcr,  P.     '  i  Ithoul  in    I 

179 

Heller,  ft.     Anthraquinone  derivative 

irdanta  nf I    89 

Sandmeyer's  react]  e  results  with ..     410 

1097 

Banmgartl. 

i  

Is,  X.  A.    Iroi 

Of—  96,1209 

Hemingway,  n.  w.    Lead  and  sine  unds;   Re- 

covery  ol (P)    132 

Hemming.  H.  J.   it.     Aeriform  envil  Production 

ire  or  mixed (PI  1190 

Hempi-i.  11.     Oas-oil  and  oil-gas   261 

Herapel.  \v  .  and  R.  r..  von  Klemperer.    Spoctrum  anal] 

Quantitative 117s 

Hender- andM.M   J   Sutherland.     Monocyclic ter- 

of  a from  thymol  1330 

Henderson,  J.  B    and  T    HcCall      Bl  I  tin;   Spon- 

taneoui  sition  of 242 

ITendrvx.    \V.    A,     Metals;     Glectrolytic   a]  for  re- 

Ing     — -from  r)  359 

Separating  s,.|j,is  from  liquids  :    Process  and  apparatus 

for —  ■  il'i  826 

Henius,  M      Wort  from  malted  and  unlimited  drain  ;    Pre- 

■(P    230r 

Henkel    und    Co.     Paper;     Removing   printers'   ink   from 

printed (PI 18,  600r 

Henneberg.  W.    ^  east  cells  :  Influence  of  method  of  culture 

on  the  condition  of 1125 

Yeast:     Determination    of   i  logical   condition 

itiorj    1029 

and  M   P.  Neumann.     Bakers' yeast ;  Film  yeast  infection 

in 170 

Henning,   F.   W.   J.     Flexible,   elastic,   ami  plastic  compo- 

-    P    229 

and  J.  Wetter.     Flexible  and  elastic  plastic  compositions 

832 

Henri,  V.     Robber;   Action  of  ultra-violet  ra>»  on ...   1169 

and  others.     Air  and  other  gases  ;  sterilisation  of (P)     648 

Liquids:  Sterilisation  of (P) 107 

Milk  and  other  liquid  foods,  medicines,  serums,  etc 

Sterilising ■  (P) 1129,  H30r 

Sterilising  apparatus  (PI 1470 

Sterilising    liquids    or    destroying    microbes    by    ultra- 
violet rays;   Apparatus  for (P) 1329 

.Vater  ;     sterilisation    of    large    quantities    of by 

ultra-violet  rays    588,  1405 

Wines  and  other  beverages  ;    Process  of  ageing (P)     104 

See  Bierry,  II 1029 

See  Ccrnovodeanu,  P 171,  448 

Henrich,   F.     Hydrocarbons  in  gas  mixtures ;    Determina- 
tion of 466 

Mache   units  ;     Radioactivity   of   mineral  springs,   etc.. 

expressed  in 447 

mineral  springs  :    Determination  and 
calculation  of  the 369 


IV, K 

Henrlcks,  D.  It.    D  i         .....     804 

i! mes,  '•     and  i    k    ,.  ,i,ii, .,;       p  i,,.. 

torn                  I  lie          In  pri  om- 



P.          nd       F.  M    villi      To!  nlng  quality 
ol 

I 

P                ..      148 

Hepburn,  3.  8.    Oil  irrtng 

I'll- 
n  of  hygroBcopi  87 

Hepj    i  'i  I  Brtlnlng 

bus,  W.  C.    Fui  P     222 

i  III  .    Bxtractl I 

ig  rice  (P) 1320 

Horendocn,  C.     Flour  for  making  bread,  el  ture 

of (Pi 20 

Heri:  '        '  

Furni                                                                     of 435 

By,  H.      krbutill                           of  ]  lire 1079 

valuation  of  —      by 

in 

llerold,    \                                        886 

■     h 
iierr.  v.   p.     Petroleum  and  Its  distill  I         Cond tlon 

W .   I'.     Petroleum  tractions;     Formation  ol  dibasic 
fat  t; 


1094 


Hcrr. 


649 
873r 


nnd  Ci     749r, 

I..     Antimony    ores;      Apparatus    for 



Treal  i '   ol  P      285r 

Berreshoff,  ,i  Burner  gases; 

'  treatii  [P        627 

Burnei  (P)    24 

I'.iirn.  :  I    ol  P  

aii  si  Co.    0  1459 

Hcrrii  i        Retorts  for  carboi  Qg  minerals 

480 

Herrmann    i  89r 

Herrmann,  \V.     ■■  [um f.  Elektrochem,     Industrie     808 

Hertel,    ft.,    and    ft.    Bornung.     March:     Obtaining    nnn- 

prcparations  from -(P)    

Hertkorn,    J.     Condensation  ontaining    iodine, 

ood.  tar  am  P        1177 

Dyestufl   industries;     Working-up   residi  ing 

mium  from  the (PI   B88 

1  i  i  in  — — . . ..     704 

:   isition  for  destroying (P)..     648 

Servo,    P.    S.     Heating,    concentrating,    and    distilling   in 

vacuo  (P       201 

Herz,  A.     See  Crossley,  J.,  anil  Sons.  Ltd 346 

Herz,    L.    Paper;     Apparatus  pulp    from 

il'i   17 

pulp :     Removing    colouring   matter,   ink 
from  waste  paper  and  coi  P).,     751 

Herz,  R.     See,  Cassella,  I...  und  Co 622r,  810r,  1051r 

Hen,  W.    Solubility;    Reciprocal  Increase  of of  boric 

and  oxalic  arid- 420 

Strontium  sulphate  and  sodium  carbonate;    i 

between    -       1155 

and  A.  Kurzer.     Distribution  in  mixed  solvents 1249 

Herzbeig,  M.     S«  i    .  und  Co H4r,  554, 749r 

622r,  686,  1261r 

Herzfeld.  a.    Cars I;  Preparation  of 1072 

Ratio  ion  of ,  and  its  properties. . .   1401 

Sugar  factory;    The  Byros-Rak  process  in  the  Scbaf- 

-i  ..it 290 

Sugar  factory  :    Return  of  waste  waters  to  the  battery 

in  the  Dormagen 228 

Herzfeld,  E.     See  Von   Wyss,    II 445 

: .  .i      Galioflavfn   1150 

and   F.   Scnmidingei       Gallic  acid  di-   and  tri-metliyl 

ethers;  Condensation  products  of 1150 

Herzog.  A.      'cetate-silk  ;    Properties  of  the  new 555 

-onion  :    Die  i  uterscheidung der  natiirlichen  u.  kunst- 

lichen "    1042 

Herzog,  E.     Bleaching  yarn,  bobbins,  cops,  etc.  :   Apparatus 

for (P) 1102,  1247r 

Silk  weighted  with  stannous  chloride  ;    Increasing  the 

resistance  of (P) 148r 

Washing,   damping,   or  drying  bobbins  of  yarn,   etc.  ; 

.0  for (P) 1153,  1200r 

Herzog,  R.  0.,  and  R.  Betzel.     Disinfection:   Theory  of 1032 

and'.    Rosenberg.    Tanning  process :     Study  of  the .  1261 

Heskett,    I.  J.     Steel;  Manufacture  of (P) 1164 

M    828r 

erger,  -i      So    Badische  Anilin  und  ■'.  ...  I462r 

\      Phthal  I         : 

I-, 1398,  1398r 

11,--,,   1..     >.     Bayer,  F.,  und  Cq li(' 

Heudebert,  C.  A.     Bread:    Manufacture  of (P) 417 

C 


32 


JOURNAL  OF  THE  soiirrv  OF  CHEMICAL  [NDFSTRY. 


PAGE 

He  urtey.   1 .       -  ' '-' 

He»-    .'    1       I  .inn  i  1:,'': 

\-.,  tern  I  B94 

vapour  lamps  fP) 1097 

■        -' 
iteming tl'i    1*"5 

Hewlett.     .  .'i-  :     Die    Woodhead-F 

1078 

llular  elements  in 38 

-     nil.  J 1092 

HevdeiJia  lidold  substitute  iP'  417,4 

B41r 

ITr  yilwilllnr  A.,  and  F.  Kopfcrmann.    Blase  electrolysis  — 

mly.  H ■  ■  ■   1249 

liiil  totidn    294 

Hevl  «l  metho.l  of  making 

1328 

Hey,                                                    Influence  of  heat  treat- 
in  tli''  liar. lues*  ot 1110 

Iron  ;  Action  ot  water  and 

FJeys    \v  889.  1214, 

Hihbard.  II  .Manufacture  of (P)     .".71 

fflbbard,   P.  I.     Nitrogen;    Determination  of by  the 

1412 

I  *  1  - 

Hil.v.   W.  1'     1095 

by  destructive  distillation  ot  coal,  etc.  ; 

1050 

abrasive  an  I 

electn  ■  "t   Ol I  I 

492r 

Higgins,  A.  H.     (Ires;   Concentration  of (P) 482 

See  Gteenway,  H.  II 480 

Biggins,  E..  an.l  J.  \V.  Speusley.     Soap  ;    Drying  ur  steving 

of (P)    I  197 

...  and  A.1>.  Brttton.     Tin  from  tin  scrap  :   Ap- 
paratus P)  WB 

Higgins,  V.  W.,  and  Caroorundam  Co.    Electrometalturgieal 

.lion  of (P)    1064 

Higgins.  s.  H.     Schools  of  dyeing 660 

Hill'  ding  and  liquefying iPi..   933r 

boirine-point  (P)    1440 

Temp  r ■ 

1362 

Hileman.   A.  and  Harrison  I'.i  Inc.     Lead  sul- 

l -tiat -  :  Manufacture  ol  bask (P) 1163 

Hilj-n-'  a  ■':.  G      Immonia  from  coke  oven  gas.        Direct 

I 78 

Hill.  I).  P  jh,  G     D 216 

Hill,  C.  A.    Cinnamon-bark  oil    839 

and  J.  I  itlalails  of  the  Pharmaropiria 295 

Hill,  H.  P.     Producer-gas  apparatus  (P)  

Hili,  J.  It.    Citric  aoid  -'   lor 347 

Hill.  I.  i.  '  (placing        -  il'i.  .    153r 

Hilh-bran'l.  W.  F      "  --ili   it  •  an  1  carbonate  rock*  ;   Analysis 

Hflleke,   \    .  -  he-ovens  :   Op 

—  (Pi    I  -•■'- 

Hiller,  '■      U  ther  mortar  mixtures; 

— il'i    

Hilltner,  T.  svfty  of  liquids  :    Determination  of 

the in  v. ■--••!-  where  tin-  liquids  are  In  ~ii]kt- 

(P) - 

Hiller,   X.  II 

P  677,  1190 

nation  of  oxygen  from at 

high  temperatures    150 

ruction  of by  hydrogen  and  by 

carbon    moiioxi  !'• 90 

Iron  I  .      760 

Iron     oxides;       preparation     of     magnetic from 

1154 

an'!  -    iphuroms   aoid   as  a   metallo- 

grapsie  etching  medium  1161 

ami  B.  Kofilri.'  85 

and  R.  Xacken.    Lead  Crystallisation  of  melted 

1249 

See  Kobluieyex,  E.  J 562 

Hfltrinr.   ML      1  "im (P) 742 

Hiltncr  K.  S      f  it  nil  In  lemon  extract*  and  oils;  Uetermina- 

f  172 

Hinchley,    T.    W.     Shemrdizing   process ;     Sonic    practical 

experience  of  the  -  762 

Hlndle,  A,  and  others.     -  I  leatmerrt  of 

780 

llinkei.lv    Paper  fP) 17 

Himnan,  H.  c.    Oaseoui  i    -  irlng  or  analysing 

(Pi     116,  596/-,  1281* 

Hinrichs.     See  SchOnieW,  F 1265 


PAGE 

Hlnrichsa      i    «      i  in i-tungsten    leal      Analysis  of 966 

silicon  maiiii:  furnace   ....     '.!;>:i 

Rubber:   Physico-chemical  studies  on 

:  her.    Caoutchouc  molecule  in  lat 

at  the  — 34 

Rubbei  .    i  fa  ooW  vulcan  -  . ..     891 

ts;     Distinguishing  bet.  Ceylon-Para, 

and  other 

and  .1.  MarcnsBon.     Rubber  resins 224 

and    K      Menmuer.     "Kauteohuk;      Der       -und    seine 

ng"  

Harcusson,  J 1068 

Hinsberg,  0.    lUosaliorlie  acids   Colourless  and  yellow 409 

Hint. ,ii.  H    C.     Filtration  of  liquids  (P)    741 

Slnton.      Tanning:    Principles  of  -  USSion 916 

h,     \        In..  in.lnclii.il (P) 1117r 

Fusion  turns  as     I  -(P) 1S94 

Ilirsch,  A.     Distilling  and  tiiying  binary  liquid  mixtures ; 

.    in 1266 

.     I: 696r 

...  I,   W.     Magnesium  chloride  and  oxygen;    Rever- 

reaction  between 814 

Hirst,  II..  and  I  iniu-tcn  Metal  Filament  lamps.  Ltd.     Elec- 

tric  met  ii-iiiaineiit  lamps;   Manutact d (P)    206 

1 1 in .   F.  J.    Taim  i    moving  hides  and 

I  I  :  1 (P)         441 

lid    L.     ben  pickling  liquors  ;  Treatment  of  waste (Plum 

Ilirtz,  H.     Set    M..1..I.  l MB 

:     .         ..    I.    H      Distillation  of  fats,  oils 

oils,  resin  oils,  etc. ;   Continuous  fractional (I'l    808 

Gas  :    i:   ■  lide  and   arbon  dioxide 

from  Illuminating (P)  999 

Hislop,  G    i;     '  oal     Eti  .     Discussion 476 

Hitchcock.  H.  K.     Glass;    Manufacture  of  sheet (PI..    214r 

Hit      C.   I.      Coal;   l.ii, (netting (P) 11.  747r,  1194c 

Hixon.  II.  W.     Furnace;   Electric  smelting (P) 701 

Furnace  :    Electric for  zinc  smelting  1 1' 764 

Hlavati.  F.     Sugar;   Obtaining ready  for  consumption, 

dir,  i-  or  cane-juice  (P) 444 

Hochst-itter,  M.     See  Feist,  K tBTI 

Hochstetter,  R.  W      Inks  (Pi 223r 

Hodgkinson.  J.     Evaporating  brine  for  producing  salt,  or 

evaporating  other  solutions ;    Apparatus  for (P)    24, 

26r,  87 

Hodgkinson,  W,  Ii    I..     Chemical  industry  and  metallurgy. 

Discussion L427 

i. as;    ERgh-pressure for  furnaces.     Discussion....     397 

Iron,  iron  alloys,  mild  steel,  and  article-  thereof;    Car- 
bon-- I'l - 

Iron  or  steel  ;    Treatment  of (PI 163r 

an.l  S   i     i'l       Copper  aitoys  such  as  brass ;  Product!  . 

oi (Pi 94,  97c 

on    li    H       s irdner,  W.M 672 

Hodgson,   I.    K,      s,,     p,     sell,    E 1075 

lb "i-on,  F.     See  tliapp.il    C 1161 

Hobold,   K  .  n    K     \ 723 

li..  in  . .  .'     s,    Bilte,  H 721 

Halter,  1 1.    See  G  in,  II  375 

Hdmberg,  R-.,  and  K    Jorns.     Dyeing  with  solutions  of  dye- 
stuffs  in  hydrocarbons,     .  '.  (I'l  1:173 

.    M.      Ta Ma,. ilia,  Hire   of  from 

eilulose  liquors  (P)    1121,  1400c 

I.   ii      Seel  lOjir 

i    \     Peiper.     Moulded  mass  of  artificial  stone  : 

Mann!;.' Tine  ot   a    -  .p.    1456r 

ll.-t.  11.     White  lead  ;  Constitu  rmal 1022 

Ol                  flxim    impure    lead 
-nil. bate     501 

and  l;  ftinck     Lead  carbons!  ireetfinsic 

(I'l 1321 

Lead    ,  I  from 

impure  products   (P) 1370 

11" ii,   H.     M  Seating,  melting, 

refining,  and  extracting (P)    828r 

an.l  ft.   1      II  -in  itn.iii.      Still  Il'i 1146 

Hoffmann,  A.     Zinc  sulphate  :    An  acid from  a  QeJSBaid 

ti  ei.t  rating  aipparatus 1103 

Hoffmann,  Ti.    See  Chem    lai.r    Qrlesheim-Elelftron 1256 

Hoffmann.  Ii.  A.     DistiHeey  slop  ;  Keduciug to  dry  feed 

(P) 1127 

Hoffmann,    J.     Ferrous    and    .  borides;     (MeV 

Bchiniilt's  1202 

i  it  ramarlne 1066 

Jh  General  BieetHc  I 704c 

Hoflmann,  1'..  and  1.    Decoster.     Vegetable  til. res;   Impreg- 
nation of especially  in  the  cold  (Pi 692r 

llothiianu  and  Hotlie.     Seger  cones  ;  Testing 26 

Hoffmann-La  Roche  und  Co.     Guaiacoi-sulphonic  acid  and 

it- salts;    Manilla,  tore  of (P) 113r 

and  others,     (.naiarol  compounds  ;    Manufacture  of  

I'. 373,  514r 

Opium  preparation                                 tabli    I   i   pharma- 
ceutical purposes  (P) 1177 


\  WIK  INDEX. 


:i:i 


I'V.'.. 

IMman  (i  ,  and  W    M  ilphate     Redm 

n,, n  ol  .1  u,i  oxld  u  i""  "i  i  »li  "nil  sulphide,         i  '  ■ 

■otauni    ii'1 

n 

1 1- 

.  K    \     Zlrc ii  and  erbls  earths  fi Utanlrerous 

mlmi  'I  

.u,. I  other*      Oxnnlnm  perchlorab  r  ;! 

'-■' 
:,,,    ..      Factory  effluents  and  waste  waters ;    Puri- 
fying and i  ag       -  (P) 281,  *:,sr 

l|,,||.  iMggl   '     I  »        I        J.C 1"   '■    IIH 

Botunann,  i       ■  """■ 

Hoforoft,    ii      i  na Ming  "t  cut  Iron;    Vitreous  -      -  b>r 

Industrial  purposes    1JI 

Ilt.l.l  r.iti .  \   I'     Zinc  oxide     Solubility  ol    —  In  fused  lead 

BlUcate  And  borate ' 

8tt  Mill,...  .1     «  105/ 

Bolde,  ii     Soan  decomposition  "i  alkali 

hoi-aqueous  solutions 8  :i ' 

.iii.l  ,1.  M.i.  ii  .-ii.     Kane  oils      Detei  ti  in  ol 



Holdrn.  i.    I  lyed  with  sulphide  colours ;   Prevent 

ins  the  tenderins  ol        -   

P,  Hagulre.    Cot!  tnLxeda la  dyed  with 

sulphide  dyestufTs ;   Preventing  tenderh      il  fP)     S46 

Holder      M      Diastases ;   Influence  of  reaction  of  medium  on 

titration  of 103 

mes  :     Kill  ml  ii 'ii  of  

.Mali   enzymes;    Influence  "i   reaction  of   medium  on 

niiriiii'.n  nf  some 292 

10 

rmann.  K.,  and  R.  Scholl      Flavanthrene ;     Iction  ol 
nitric  acid  on  Elementary  analysis  ol  sob- 

bustible  with  difficulty 2Gd 

Spirit*     Prisoning  due  to ,  and 

i ml  in  spirituous  liquors 368 

Holleman,  l.F.    "  Organic  chemistry ;   Tcxt-bookof-  — "  U:is 

HoWelder,  M.     SesFreund   S 27 

Hollida;    and  Son      Read.     Dyestuffs  dyeing  cotton  direct ; 

(P)  1  ''Tn 

Bolllser,  M.     ('.ike;    Determii  Iphurin 

Sulphur!'   acid;    Volumetric  determination  of, 165 

tised  albuminwed  paper  for  photo- 

I'l 10:18 

ray,  O.  T.    Mineral  and  chemical  industries ;   Relation 

between  the 53 

n,  J.  M.  .ui.l  .1.  L.      MetaUiferons  slimes:    Hydraulic 

634 

J.Coad.     Metalliferous  slimes ;  Apparatus  for  treat  inu 

r      

Holmes,  \v,  i       Distilled  liquors-  whisky,  brandy,  and  pn 

starch  (P) 1200 

11, .It,    ;  :   risen.     Cupels  ;    Experim 

with   Portland  cemenl 1412 

Holtkamp,   11.     .-  ■■■•  KoppH,  1 947 

Bolty,  i;    .i  lustry  in  Ouba  1219 

Boiwech,  \V.     Nitric  oxi  ie  formation  :    Relation  of to 

the  properties  ol  short  continuous-curreni  arcs 754 

and  A.  K  oxide;    Vield  of from  air  in 

'  '■ inuous-current  ar,-> 12.">s 

Saber.   F 

H<   wr,  H       !'■  Manufacture  of fP) 1174 

Bomlraj    .1    I       Charcoal;    Vbeorption  of  gases  by ... 

Hommel,  \V.,  and  II.  T.  Durant.     Zinc  ores  :    Treatment  of 

\         -  (PI 1255 

ami  '"  ii""  and  precipi- 

tatio  Ipparatusforuaein —  —especially 

for  extraction  of  sine  (P) 160 

of fromil  lunds(P)     160 

and  others.     Zinc  oxide  :    Obtaining  from  zinc 

and  produi  ts  (P) 

Bomolka,  B.     >     Meister,  Lucius,  und  Bruning 82r 

Hood,  J.  J.,  and  others      Mineral  and  vegetable  oils  ;   Treat- 

menl  ol  P) 963r 

Hoofuagle    W.   I       Dissociating  and  removing  va] 

aqueous  liquids  (P) 680,  1241V 

Hooghwinkei.  o.     iron  and  steel  industry ;  Electric f urn 

in  the  759 

Hooker,  J.  H.    Rakim;  powder  (P) 4lr 

'      Fibres  for  paper-making  ;  Indian 1198 

nils-    Indian  1212 

Phromnia  sugar 1220 

Kice  ;    Oompositfon  of  Indian 

Vegetable  products ;    Indian  industrial 12^4 

Hooper,  E.  F.     Coal-tar  industry;    The  present  position  of 

the  1437 

Hooper,  E.t;.     Bronze  powders ;  Solubility  of  constituents  of 

in  hydrochloric  arid,  and  possible  formation  of 

albuminates    when   the    solutions  are  mixed  with 

milk 1077 

Chemical  Industry  and  metallurgy.     Discussiou 1424 

Instillation:    lnrlereiitial .     Discussion 790 

I  'ye s ;     Resolution  ol from  dyed  fibres.     Discussion  1434 

Gas;    Hicli-pressure  - — -  for  furnaces.     Discussion....     898 


India:  ••;  ,'    M"' 

'       '     -oi 

.  J4 

Shi  llac,   lai  i  lac-wax  ;    i  : • 

In  "i     ""i 

and  ororae 

powdei       '  omj  i  lu0- 

,i',  



Hopkins,    \     i      01  '  m 

,  in, 

n]n 

w I     ui riml  I  Ing (I ) ' 

lloriuii,     G  Hertel,  G ']*'■> 

Horowitz,  \      Seel  r,  A ■••   1"'"r 

Horowitz,  .ill' 

(I')  01* 

r      •      i  mo  i  UI  alii  '   .  Ltd I 

Horton,  I.     See  Irm  trong   H    I 'll 

Horton   ii       Fabr!        Manufacl  '        ■  :  ''' 

B       o  id,  I.  .1      Zinc  blende  and  othi 

-■  paration  ol    —  (r)..   axa 

\     m      i  erroi  ■  ml  les  ;    Analysis  ol   .     Dis- 

1'iission    ■  •  •  •  •  •     i-i 

11". Kin-,  w  .  and  Pulverisi  I  m Manure;    ireat- 

mentol  (P)   '-''' 

Hoskiiu  Mannfai  i  in '  sarsh,  A.  1 

Houdayei      I.      InaU   I        Method   of and  apparatus 

therefor  (P) ''-■" 

Hough,  O.J      i  "ii""     ill       "  -„, 

hydrochloric  and  phi    phorii    toids 5«* 

Hough    w    -i      I  Igneous  matter,  n  lex,  and  free 

cellulose;    rreatmenl  ol  a  mixture  of <P) leSf 

Pulping  Uquoi i  ;    I  reatmei  I  ol    pent  (P     ..-•■   l»i  "« 

Pulping  or  other  liquor  :  Separating  cellulose  and  resinous 

>ue  matter  from (P) 8J0r 

llouill.r...  'i..   Hon  i'ro- 

:     r  |l'i    934 

Houllevig        l       M  thin  by 

Uon    94 

ii.  t  i.     Waters  of  London ;    I  he  examina- 

tion ol  i  il  till    i    u  end    :  '.:  0....     973 

Waters  ol  Eti  ew  River;  Examination  of 

bacilli 974 

;i  .ii  e,    I.  .   an  l   others.     Brick,   tile,   and   other   arti 

Appi     .i  as  lakli      .'  ; : ng (P) 

ll  raze,  '       St    M  imbom  g,  L 

il  iw  ml.  ii.     Analytical  metho  I 

testing  sulphui  Ii    tcid         3 

acid      ii'  :         815 

i  la  Sepal  from  — -  (P) 1190" 

Iron  i  i ' ".  "nent  of for  tinning  or 

galvanising  il'i 361 

■  .'ii  :   Oxidati  pheric il'' 49C 

11, .ward.  H.  i     and  G    Hadlet      Zinc  reti  rts;  1 

284,  1114 

Howe,  B   M      Steel  ingots;  Closing  and  welding  of  blowholes 

in 1109 

i  ingots      Influence  ol  Ingot-size  on  the  degree  of 

i  ii  in 1012 

and   l  as  lo                    Steel  Co,     Ha                  eel;   Manu- 
facture of (P) 574 

Howe.  J.  I      Clays;    Rational  analysis  ol  Discussion    :;i2 

.Mineral  and  chemical  industries :    Relation  between  tl.e 

.     Discussion 02 

Howell,  .1,  w.    Metal-filament  lamps  999 

Co 618r 

Howse,  O.  H.    Turpentine;    Analysis  ol  Discussion    241 

Hubbard,  P.    "  Dusl  preventives  and  road  binders  "    

i ,  A.     See  Kunheim  und  Co 1064r 

iinii'T.  J.  L.    Set  Kunheim  und  Co 25 

Huber,  O.,  and  Schneiblc  i         I nted liquors;  Manufac- 
ture Of  (P) 446 

Hubert,  A.     Ammonium   and    other    surphophosphates   for 

treatincvintacesandmnsts;  Manufacture  ol (P)       87 

Wines  :  Detection  of  formaldeh;  lein 445 

and  F.  Alba.     W  tion  of  mineral  acids  id 1174 

Hudec,  J.     Diffusion  Juice ;   Saturation  of 36 

Hudson,  C.  s.     c  m.-  sugar  i-ucrose) :  Determination  of 

by  means  of  Invertase    443 

Invert ,  •  of  the  Influence  of  acids  and  alkalis 

on  the  activity  of 1265 

Sou :  i:,-l:iii",'i  In  i  nd  optical 

ory  power  ol  the 366 

and  H. 8.  Paine.    Invertase;   Destruction  of by  acids, 

alkalis,  and  hot   water 1221 

Invertase  :   Effect  of  alcohol  on 1124 

Invertase  :    Influence  of  acids  and  alkalis  on  the  activity 

of 711 

s.ili'in  ;  Hydrolysis  of by  emulsui   450 

r  '2 


ol 


JOURNAL  OF  THE  SOCIETY  OP  CHEMICAL  lMH>Ti:v 


PAOI 

bronn 218 

ins 

I  

;    Interim  a*  tetra- 



Kilt.  

Proj  ol  Dis- 

'■  .  •  •        68 





i  iilv  in  must -distilling  appa 

1222 

■-  :    Sianufai  I 

Tr.lOTfir 

Hafl 

ii  of (P)   958,  U  I6r, 

12571 

.■     LOBSr 
-  for  volatilising 



.•in  J  1!  .  Is   petroleum  as  reducing 

158 

H 004 

Freeing 

I  with  it  i  l'i. 1454 

Manufacture  of il'i 

1 (P> 

Failure  of  I  — 216 

P) 1242 

:     M     150 


777 


806 

,,im 


830 
346r 


518 


76 


1107 
307 




rie  de   Lillian.     Briquettes  from  small 

Manufacture  of  (P)   

U  ire  of  wood (P) 

till  ;  fuller's 

Huillar  !  "'t  of (P) 

,:  and  W.  D.  Bonner.     Hydrochloric  acid  solu- 

lard 

HuUn.  P.  L.  Chlmie B85,  lOlOr,  12Hr 

Hull    1  nd  iron  alloys  ;    Determination  of 

carbon  in bj  ion 633 

Hull  ii.  .  mg  Co.,  Ltd.    See  Common,  1.  E 500 

Hulm.-  K.  Job.     Centrifugal  machines  (P) 477 

Lead  .  Apparatus  for  refining  and  desilvertsing 

(P) 1064 

H.F.E.     _vv  Baker.  J.I 644,893 

Hum  urn  A.and  E.  O    leisl.r.     Aluminium-sodium  fluoride  : 

Mai.  '!'' 565«  £i66r 

Humbert,  E.     Steel ;    Reflniug (P) 100 

Humfrey,  J.  C.  W.  ■ .«" la7 

I     v.    Compressing  air  or  gases ;   Process  and 

apparatus  i.,r (P) 4,sr 

Pump  ;  Internal-combustion 

Humphr-v.   K    1.      Building  materials  ;     Fire-resisting  pro- 



Him.i  

Humph  Treatment  of to  obtain 

uniform   prodm  ts  (P) ■-■■    44,r 

Hunter    A.     I  mtities  of 

,  especially  in  thyroid  glands 784 

Huntington,    a.    K.    Chemical    Industry    and    metallurgy. 

1*z" 

Huntington    I       Metals  or  metalliferous  substarces  ;  St-parat- 

ilatifc  from  non-volatile (P) 1 

Hunt  lei  calorimctry  ;  The  accuracy  obtainable 

"  in 

;    Hew  

Hnrford   0.  P.    Ammonia  the  sulphate; 

Han  25 

Hurley,  D.   and  J.  B   O'Sbaa.     Drying  apparatus  (P) 260 

Hurst,  ii  pson,  O.  B 440 

Hutchin.     Mineral     and     chemical     industries ;      Relation 

nthe  .     Discussion 63 

Hutchins,  F.     Bee  Phillips,  W.  A 32r 

Gas  producers  (P) 263 

Hutchinson.   It.  and  others.     Rubber;    Recovery  of  

•.  ulranised  rubber  (P) 503r 

Hutchinson.  T.  J.     Bagasse  ;  Treatment  of (P) 1372r 

-.His  materials  ;  Washing  and  otherwise  treating 

/p\  1004 

aadlUnited  Railway  and  Trading  Co.     Fibrous  material ; 

Washing  and  other  I  —  (F) 208 

Huth,  M.     See  Engelhardt.  V 100 

Huttner,  F.     See  Manchot,  W 563 

Huwart,  B.     Formaldehyde  ;   Apparatus  for  preparing 

/p) 807r 

Huybrechts,  M.    Barium  it  ion  ol  1039 

Sulphuric  acid  ;  Determination  of and  determination 

of  sulphur  in  pyrites 624 


017 
812 


PAGE 
Bvlid    X     end  E.  Severin.     Mineral  oils;    Determination  of 

the  ash  of 1094 

Hydraulic  Separating  and  lira, ling  Co      See  Bee,  W.  .1 1239 

Hydrocarbon  (  onvertei  Co       Gas  from  liquid  hydrocarbons  ; 

Manufacture  of (P) 11,  871r 

Hyzer,  W.  C.    Metal;   Reclamation  of  purified (P) 16? 


I 

Ikeda,   K.,  and  S.  Suzuki.     Nutritive  and   flavouring  sub- 

Btance;   Manufacture  of  a (PI 647r 

i-  by  distillation  (P) 544.  lO'.Mr 

Iljin,  l..  ,T.    Tannin;    Action  of  zinc  oxide  on 58* 

Imben  f.  El  iktrochem.  Industrie.  Mono- 

tlonof (P) 45 

Imberi   Process  Co      Zini  atmenl  of by  the 

496,  I017r,  IS93* 

and  others.     Furnaces;    Electric (P) 486,436.436 

ices  ;    Producing  re  lectric (P)   ....     436 

Imhoif.  K.     Water  ;    Purification  of before  and  after 

biologi  588 

Imhoff.M.  I 1007,115+r 

Imison,  C.  S.     Set  i  nited  Alkali  Co 1377 

Impr  rve  l  Paper  Machinerj  Co      s     Parker,  II 1440 

Independent  Powder  O  L.  M 178 

Ingalls.  \v.  R.     Metallurgical  and  chemical  industries  ;  Rela- 

en  the    1444 

Ingle,  n      Pan  liquors  ;  Acids  in .    Discussion 1361 

Ingram.  M  idden,  T.  D 209 

Apparatus  for (P) 1477 

: 1069 

Inouye.  K.  E 94,281,358 

Inoaye,  T..  and  T.  Mochida.       silk  :  Treatment  of  Boss 

(Pi 1371 

Institution      '    Ga  Reports    of    Carbonisation 

868,   869i 

Repor  mittee 871 

Committee 869 

International  Clarifying  Co.     Separator;    Centrifugal    

Hill 

Internal  inuous  Filter  Press  Co.    Filter  presses  or 

the  like  for  wet  substances  (P) 678,  867r 

International  Gas  Development  Co.     Set  Benner,  H.  W 408 

International   Metal   Products  Co.     Iron  products;    Manu- 
facture of (P) 703r,  960r 

SesCarnahan,  R.  B 219 

International  Nickel  Co.     See  Thompson,  J.  F 220 

International  Precipitation  Co.    See  Cottrell.  F.  G 222 

International    salt    Co.,    Ltd.,   and    E.   R.   Eoyston.     Salt; 

Manufacture  of  (P) 756,  1104 

International  Timber  Inoculation  Co.     Wood  ;    Process  of 

colouring  (P) 1007r 

International  Tool  Steel  Co.     See  Shaw,  W.  J 958,  1113 

Internationale   Wasserstoff  A.-G.     Hydrogen  ;    Preparation 

of  (P) 212,  1205 

Irk,  K.     Peppermint  oil ;  Characters  of  Hungarian 1270 

Irvine,  J.  C,  and  D.  McNicoll     Sugar  anilides ;  Constitution 

and  mutarotation  of  1028 

Irving,  J.  B.    See  Savril,   Ltd 889 

Irwin,  II.    Johnson   and   Co.     Filter   presses; 

Hydraulic  opening  gear  for (P) 0 

Isbell.  <     W      Retort  for  making  illuminating  gas  (P) 79 

Isgarischew,  N.     See  Mi  ser,  A 1017 

Isham,  R.  M.    See  Barnebey.  O.  L 1061 

Isherwood,  P.  C.  C.     Filtering  apparatus  (P) 545,  1191r 

Lead  I  ictory (P)....  1891 

Isitani,  D.     Wood  surface  ;  Photographic  action  of  a  charred 

298 

Island,  J.  S.    Ores  ;  Separation  of  precious  values  from  - — ■ 

(P) 106S 

Isler,  M.  H.     See  Badische  Anil.n  und  Soda  Fabrik 555r,  873r 

M.     Kiln  (P) 614 

Ives,  F.  E.    Photographic  prints ;    Production  of  coloured 

(P) 841 

Photography  ;    N'ew  system  of  trichromatic  542 

Three-colour  photography  :  Sensitised  plates  for (P)     IIS 

Ivinson,  C.  H.     See  Bryant,  (1 284,  284 

Iwanoff,  L.     Phosphates  :  Influence  of on  the  elimination 

of  carbon  dioxide  by  plants 644 

Iwanow,  L.     Zymase  fermentation  ;  Formation  of  an  organic 

phosphorus  compound  and  its  role  in 37 


Jablonski,  L.    Leather  ;  The  drying  of 708 

Jaboin,  A.     Radium  and  radio  activity  ;    Unite  of  measure- 
ment of  1452 

and  G.  Beaudoin.     Radioactive  emanation  ;    German  and 

French  units  of  695 

See  Farjas,  H 417r,  750,  941r 


\  VME  INDEX 


30 


FAOI 
Jaboolmj    at    Cle      Vanadium;     Extraction  of  - —   from 

chromium  ore*  (P) ISIS 

J»bs,   \      Oa    i I  (P)   70r,  880 

id,  fl     M  ,  ,11:  i  u     I  <■' guson  |  I  I'  L's7 

rig  ■! P) 500 

Jaoobsohn,  f       i:  tii.  i  tjic<3  dm                                    /■«  i?)      34 
>           ble  'i.  water  .  Manufac- 
ture ol  lit   970 

sulphide  ;    i 

trolytio  niauul  [P]       1806 

.i.i,  i"  ■ 

•  in    Hi.- 

— 373 

lio  dyestuffs  tor  cotton  ;    Preparation  ol 
(P)  

Sulphide  '>'.  I  i:      .       ,  .  .  :i  (P)     656 

0 II., 

lluor 

-,   I       \u  .    Contiuuoug  liquefaction  and  reparation 

627, 

lerung;  Eurae  Ueberslcht  tlber  atmtUche     --■". 

'     i:      Si     k   '    li       I    i' tm,  697r 

ii.  r   u 198 

Jagenburg,  I    G,     Printing  Ink  and  oil  paints ;   Manilla 

■i  (P)    ..    364r 

'A  .     See  Chittj    C   W   1120    11 

ii   H I  (P).. (i'.i2r 

1229 

I  null   lll.i'iiriil  -  ,     Malill- 

807 

Jahr,  (>.     Emptying  or  filling  vessels  ;   Means  for    — and  for 

47s 

Jahr.lt.    Cloth  and  fell  ;  Apparatus  for  the  acid  treatment  ol 

(P  751 

Jakol..  F.    5m  Von  dei    Heide,  ( :!''•: 

.lima.   \.    See  Hartwich,  C 172 

Jambor,  J.    Alkali-metals;    Expelling  am lum  sail     in 

the  determination  of ilia 

(lie  full  calorific 

value  nf  bard  —     (P)  ...■ 1241 

James,  C.  A.     Mercury  determtnatiOl                 atus  for— —  1312 

Jam.                                                                  —  (P) 9S0 

Jamieson,  G   -      Cobalt  and  nickel ;    Determination  of 

volumetrically 843 

waters 171 

Jamieson,  J.  S.     Ivoead    peai     Composil I 1081 

.1       S«    M,  nil.   i: 1023 

P.    Carbon  I  of  ■ on 

minerals,  and  its  u  is 1413 

and    I .  Sei  Quantitative   volatilisation  of 

from  solutions  after  reduction 722 

-    p      Hen  ui  li     '  lorli  i    In  con  pre(  sed  gun- 
cotton  ;    Detection  ol      —   235 

Janscn.  J.     8m  Bayer,  l'..  und  Co 873r,  939r 

Jantzen.  (..     Mai'  ior  granulating  molten 

|    air   760 

Jaubert,  G.  r.     Hydrogen  generator  (P)  89r 

Oxygen;   Briquettes  for  making  (P) 1057r 

Oxygen;    Preparation  "i —    (P)  25.  426r 

and  other  liquids  ;   Sterilising by  means  of 

ozone  (P) 1328 

Jaumandreu,  F.    skem-  ol  yarn,  eti  is  for  con- 
veying  through  dyeing  or  bleaching  baths  (l'l    942, 

94  lr 

Javillier.  M.     I  sparteine,  and  atropine  :   Silicotung- 

Btatea  oi 1176 

Jean,  J.,  and  I>.  de  Vutitch.     Alcohol  :   Manufacture  of 

from  oleaginous  grains  and    i              P  1326 

Linalol ;   Determination  of 

in  ess                  by  acetj  lal  ion 206 

leret,  E.,  and  C.  Chapoy.    Calcium  carbide  (P) 489,  758r 

Jecliickn,  J.    Calcium  a.  etate  ;  Commercial  analysis  of  crude 

421 

Jeffrey  Manufacturing  Co     Si                      R 547 

Jentgen,  H.    Hydrocellulose ;    Chemistry  of  1052 

Jeppson,  G.  X..  and  Morton  Co.     Alumina  ;  Manufacture  of 

fu-,                        630 

inous  article  ;   Bonded (P)  630 

V    '     153,  492r 

0       -      I    uturat,   T 725 

Jewett   E.G.    Gas;  Manufacture  of (P) 1293 

Jicinski.     Sm  Czaplinski 1083 

Job,  T.  B.     See  Hulme,  W 477 

Jorgensen,  G.     Hapeseed  cakes:    Importance  of  laboratory 

experiments  in  judging  the  character  of  — — 511 

J6rns,    K.     See   Homberg,    K 1373 

Johann,  0.    Sm  Oeeterle,  O.  A 1270,  1270 

Johanscn,   11      See   Halvi -i,     1,     F 96,  885r 

Johanson,   A.    Crystallising  saline  solutions;    Process  and 

apparatus  for  — —  (P) 1240 


l-Al.B 

Johnson,  A.  H     Calcium;   Rlectrolytli   i  ol  1880 

Jc '     m    ini'i  Crucible  Btei  I  Q    of  A 

I  -,  ,i i   ol  1 1''   1015 

Oxides  .   Mi  Hi, ui  an, I  furnace  foi  n  ■!"■  Ing         (1 

Steel  ;    Manilla. Iili,   Ol  'l'l     1016,  111" 

Johnson,  i      I  oppei      Effei  I  i  tuth,  and  all  ■ 

mm  oi  cont  Inli  '  162 

Coppei  ;  Influent  i 

■1      I,, I,  .    \i.  turn  and  refining  (P)     499r 

<P). . 

i    n    \\       Gums,  gi esins,  1 

inn  [fit  i  

Johnson,  8.  H.,  and  Co      See  Irwin, V 

,ii, 
ali  ii  ii  1 1 1  \  I  sulphat  hi  lime!  hj  Iphenyl- 

Ine 839 

ii,   \v.    U  ,   an  I  i  'i, ui  n ui, ,ii-   Zinc  1 

yielding  volatile  metals ;  lp]  ,  .itine 

l'l.  950 

John  inn.  I.  '.  ,  and  I    W.l  lark.    Ga  P).. . .   1148 

Johnsl  is  quart!  "r  other 

hard    ubstance      !'>  1391 

Filtering  apparatus  (P)  1446 

Johnston,   J.     Calcium   carl ite ;    Thermal     ' 

of  1054 

See  All.  ii.   i:    T 692,  692 

i    288,  1216r 

Influence  of  thermal  treatment   on  the 

1 109 

Jolibols,  P.     Nickel  phosphide       I  n    new —  159 

Phosptu               lal  Ions  among  whib                d  poly- 
morphic   1056 

Jolles,  A.     Sucrose       Del  of  in  presence  of 

,  I  her  sugars 1467 

Sugars  ;    Uecomposil  inn  1401 

T.     Mill,  :    Determination  of  lactose  and  fat  in 1326 

Milk  ;  The  oxidation-index  ol 1326 

Jones,  A.  0.     i  "1 vens  (l'l 78,  i,I7,  617 

Base   fr ioI vens  orgs    retorl       Creati  entof 

d'l 1H 

Jones,  i       Intensification  by  mercuric  chloride  and  ferrous 

oxalate,     Proposed  substitutes  for  ferrous  oxalate    90 

Jones,  K.    Hydrometers,  saccharomet' 

pariii  rding  to  various 

I'     457 

Separating  liquids  from  solids  ;  Centrifugal  machines  for 

■ (P) HI 

and  Kymieli,   Ltd.     Has   producer  (P) 1141ir 

Jones,  G  .  and   I'.  Suarez.     Ammonia  ;    Production  of  

by  the  action  of  nitrogen  on  peat,  etc.  (P) 565,  566r 

Jones,  II.  C.     Silver  amalgams 570 

and  \V.  \V.  strong.  Absorption  spectra  of  solutions  ;  a 
possible  method  of  detecting  formation  of  inter- 
mediate compounds  in  read  ions 458 

Jones,  H.  E.     See  Chapman.  1).  L 1452 

Jones,  11.  i '.     S«  Dewar,  J 487,  563,  755 

Jones,  I!.  W.     See  Engelhardt,  H 370,  1266 

Jones,  J.   G.     Lime;     Purifying  and  revivifying  spent  or 

waste  (P) 88r 

Jones,  P.  G.     Cotton  goods  ;    Action  of  light   on  finished. 

dyed  ■ 752 

Jones,  W.     Water;    Means  for  treating  (P) 514 

Jones,  W.  H.    See  Mitchell,  A.  F 1314 

Jonescu,  C.    See  Demetriade,  C.  G 1470 

Jonkcr,   W.  r.  A.    Mercuric  chloride-mercurous  chloride  ; 

The  system  563 

Jordis,  E.,  and  P.  Lincke.     Silicates  ;   Chemistry  of  metallic 

563 

and  B.  Schweiser.    sulphides;  Action  of  sulphur-solvents, 

on  metallic  562 

Jorlssen,  A.    Hydi  I  tion  of from 

rphine,  brucine,  and  vanililn 1036 

Jorisscn,    \V.    P.     Oxygen    in    water;     Determination    of 

Ived  896 

and  11.  Filippo.     Sodium  and  potassium  hydrco 

tinns  tree  from  carbonate  ;   Electrolytic  preparation 

of  625 

and -\    ii  ,S   van  Beesema.     Flame-:  Quenching  ol ■    478 

in,  P.  ii.     Distillation;    Differential .    Discussion    790 

Joseph,  \.  i       i    in  i,  acid;   Determination  of 1189 

Esl  imation  of in  ferric  solution 167 

Joseph,  E.     I                             of  peat  and  molasses  :   Manu- 
facture of  (P) 588 

Joseph,    E.   L.     See  Ozonair,   Ltd 171,  575 

B.,  and  W.  Gensecke.    Vacuum  apparatus ;  Extra 

of  gases  and  va)>ours  from (Pi    805 

Jouard,  E.    Steel;   Man  — by  cementation  of 

soft  steel,  cast  steel,  ii. in.  et,    i.r  636 

Jouard,  F.  1       Sm  1         ■    -    A 825 

Jourdain,  P.  It.     Alumina  formed  by  oxidation  of  aluminium 

amalgam  in  air 349 

Aluminium  amalgam  ;    <  ixidation  of 884 

Jourdan,  L.,  and  A.  i.aillard.     Copper  and  its  alloys  ;  Treat- 
ment of  scrap-  of—      i  l'i 1316 


JOURNAL  or  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


.  .      504 
tot 



Jiirg^o-  leyden,W  ..  l-*ll7r 

Jo.iilMr.1  1       - 
Julius,  r 

Junquv: 

flouvard 

945 

l«8 

Jurrissrc    .v    W       -  •    Bel  ;74.  57:' 

— 

41 
in 

14S 
1- 
811 


K 

Aidlin  and  Botla  iabrik 1197 

Eatfee-Patent-A.-G.    Coffee  berries:    Extraction  of  caffeine 

1031.  1130 

Kah.  1M6\  1066 

Kahr.  Iyer,  F,  und  Co 146r,  1002 

Kailan.    A.     Bie<  I  -        ling  at   tbe 

-  during  the  1166 

1 746 

I 281 

>.       \  •  :  atmospheric  by 

1306.  I380r 

Kltrog  inds;   Manufacture  of (P)  1377 

Kalb  ndensiug  or 

•:.-catiiig  fluid  subst  743.  1363r 

Kalb,  I       i  and  derivatit 

ible  in  water  from  '  U3 

_- .   and    it  -  3    and   derivid 

"Preparation  of  (P) 207,    113 

Kali-  ire  of  an  oxidation 

1295 

i)ithfiie'|iiiii'»n,- ;   Reduction  productsof and 

:  vat  dyestuffs  (P)   ...   182,  687r,  1050r 
•bydfoxynapnthalene     snjphonie    acid;      Manu- 

P     872,    1370T 

P)  1051,  1196,  1297.  1370r 

'ire of  nitro-o-hydroxy (P)      15, 

I82r,  751V 
Comr  "i  being  converted  into  dyestuffs; 

atanul  482 

fubr  ucture  of (P) 939.  1198r 

Manufacture  of  new  compounds  and (P)     554, 

1099,  1370r 

rur  ;    Manufacture  of  vat 

4-2.  555r 

teria  :    Pre- 



on  of (V 

Manufacture 

1196 

•  if    dyestuffs    containing    sulphur; 



i (P).. 

Vat  dyi  taining  sulphur ;   Manufacture  of 

414 

Kan"     -  from 

1 090 

Kat  -"j 

P 

if  at  -  

1   water  : 

[PI  1029,  1124r.  1172 

-  (P) 1159 

21 

■  ria  whii  lis  atioo 

36 

K 

•  1249 

I  mete  :    Void 

- 903 

K.l:  1155 

i  1303 

Karr.  C.  V 



i'u-it- 

-,    120    r 

lecom- 
posnioii  ol 1273 

Ka'  un  lolpbats  1007 

■'      —  iu 

1007 

K.i  •' by  titration. .. .     14H7 

haauu    h.  W.    Sulphur!  ore  of  

1453 


TAQB 

Kautiniaim.   l'.     Distilling  apparatus  with  means  for  pre- 

venting  boiling  ovei  [P  "IS 

Kanffmann,  l..     Evaporating  apparatus  (P) 1447 

Kaufmann,  I..     31  Ibl  —  •'lnu 

thru  ■  I  products  (P) 452.  1  l74r.  11,  4r 

sulphide H33 

rriph  sulphide  :    Properties  of      -  -,  and  its 

behaviour  in  the  animal  organism 1133 

Kaufmann,  v>     p.     Maize    products,  and  maize  starch  and 

■   527 

Kautscbi  loutchouc,  etc. ;  Treatment 

P     832 

Ilea  ;  Expansion  and  thermal  hysteresis  ol 

— 1201 

\.    Detergent   compositions   (P) 438r 

Kay-cr,  E.    Alcoholic  ferments :  Influence  of  nitrates. ou 1402 

Kayser,  11      Lenient;    Composition  for  making  acid-proof 

(P) 952r 

Kavsser.  A.     Manganese  in  -teel  ;   Determination  of by 

the  Volhard-Woltf  method 1456 

Keane,   C.    \.     Suiter   Memorial    Lecture.     Modern   iatro- 

chemist  ry 383 

Kearns,  w   J.  rena  (P) 683 

in,  B      Ionium 211 

Kehrmann,   F.    Xanthene  and   triphenylmethane 620 

i  ;.iii  I  cement,  it-  hydration  and  const  i- 

i 1383 

"Portlandze nt ;    Der    :     Seine    Bydratbilduag 

iiml  Constitution  "  1338 

Keith,  II.  J.,  and  others.     Desiccating  apparatus  (P) 478 

\.     Electric  furnace  (P) 32r 

Furnaces;   Piercing  the  tap-hi  trie (Pi..      96 

Iron  ;  Manufacture  of  pure  cast in  the  electric  furnace 

(P) 433 

Steel ;   Carburisation  of (P) 884 

Keller.H.     Alkaline  Huids  :  Treating after  use  in  bleach- 
ing cotton  (P) 876 

;   Conveying  and  compressing (P) 141 

Staining  solution  for  wood.  etc.  :   Preparation  of  a 

(P)  640 

Keller,  J.  F.     Set  Price,  E.  F 780 

teller,  K.    Set  i'hiel.  A 1254 

Kellner,  O.    reast;  Dried as  a  feeding  -nut 1129 

Kelly,  D.  J.,  and  Kelly  Filter  Press  Co.     Filtering  apparatus 

'        (Pi "42 

Kelterborn,  A.i;.    .See  Benner,  H.  W 408 

Kemler,  W.  H.    time  ;  Process  of  hydrating 0?) 695 

Kemmerer,  G      /.me  ;   Electrolytic  determination  of in 

ores 1208 

Kemna,   \ .     Waters  ;  Colour  of S37 

Kemp,  N.     Dyeing  and  washing  machines  (Pi 41  s 

Keic:  ad  H.  I  .  Sherman,     Amylase;  Action  of 

pancreatic 1173 

berman.  It.  C 1173, 1173 

Kendall,  .1.  A.     .See  Swan,  J.  W 1454 

Kennedy,  H.  K..  and  National  Straw  Pulp  Co.     Fibres  from 

vegetable  tissues ;    Extraction  of (P) 751 

Kennedy.  3.  It.     Milk  :    Treatment  of (P) 1224 

Kennedy.'!'.    Castings;   Sinking  heads  on  large 821 

Kennedy,  I    H     and  I    J.  Heckel.     Wood;   Separating  the 

i-  of  the  destructive  distillation  of (P)  1195 

i.      See  Chance,  E.  M 359 

Kent,  II.  A.,  and  II.  G.  Lacell  Production  of 

iPt 1382 

Kent.  R.  S.     KUn  for  revivifying  chai  (P) 1264 

Kent,  I.  O.,  and  Oppenheimeri  Son,  ai     I  Is  used 

in  photography  ;   Preparing  and  packetlng (P)    29S 

Kerbosch,  M.  G.  CM..'  i       i  onmation 

and  distribution  of  certain  alkaloids  iu  1471 

-     Van  t(  dlie,  1 1471,  1471 

Kern,    1.     I.    and    p    -.    Brown.     Aluminium  tluosilicate ; 

Manufacture  ol         -  il'i    949 

I ' 220 

Electrolyte  and  mi  ickel  (P)      96 

/nn  sitioa  of ami  electrolyte  therefor 

"I* 

Kernohan,  li.  B,     Gas  producer  (Pi 11 

Kerr,   E.   W  .  and    B.   M.  Percy.     Sugar  cane  bagasse  and 

bags  505 

Kerr,  i.    \.      Chestnut  extract  in  the  United  States ;   Ifanu- 

ire  of 1399 

Le  Blanc,  M 638 

Kershaw,   J.,   and  J.   T.   Cole.     Dyeing,   mordanting,   etc., 

textiles-;    Machine-  for  (P) 19r 

Kesava-Mei ,  A.     Indian  oils  and  fats ;   Some 1428 

Kesaler,    P.     Petroleum;     Treatment    and    application    of 

.  n  1146 

Kestner,  J.  1'    P  I  .re  of  dry in  a 

easy  to  dissolve  oi  powder  (P) 743 

Raising  liquids  by  means  of  compj id  air  (p) 405 

Sugar  :    Crystallisation  of iP) 1029 

and     Kestner     Evaporator    Co.     Concentrating    Kojufds; 

Apparatus  for (PI    74-!r.  1190. 1239 

•  ni rat im:  liquids;    Pi for  (P>....   1048r,  1145 


\  \\IK  INDEX. 


37 


;  Mr,  1048r,  1 1 16,  i  190 

1    3 1840,  1200 

.Ill:  0  IllllbH   ,     « 

(P)    

Bay,  G  i  I     W       

flflfl 

;     |  080,  1303 

II' 

il  it, mii  waste    uiphite  ci  IIuIom  lyei      Pro- 
duotl  

Kicktoo,   A.,  nod   W,    Behnoke.     \\  I 

,.    11-11 

Kie';  - 824 

in,   I;,   i:    D.     ffixpk)  lv«     i'i L78r 

ithode  in 

72B 



ihols 

Permangauate  solutions:   Standardise! 'f 

i,.r  titration  .,i  Iron  by  Roinhardt's  thod 154 

•  ■  Hinriohsen,  F.  W 34,  430 

Kindt,  R      Rubber  planting  In  the  Belgian  Congo 

Kim,  B.  W,    Set  Semi  

Kiiiu.  w.  B  id  Van  Winkle  Co 835 

Klngtett.    C.    I'.,    .ml    R     I      Woodcock.    Disinfectants ; 

,1  testing  uf 

Turpentine      Product!  in  u  Id  bj  atmospheric 

i,ol 791 

ir,  W.  It-    Annealing  or  like  processes  and  apparatus 

refor(P) 826 

Klnzlbcrgcr   and   Co.    Anthraijuinone   derivative;    Manu- 
facture ol  an  I  P) 930 

AnUuroQuinone  :   Manufacture  of  a  reduction  ptoduetof 

(P) 936 

l"llOf 

1453 

Klrohberg',  e.    Furnace ;   Begenentive    — (P> ..- 

KiM  Blltr,  II 878 

Klrchner,  B.    Wood  pulp;   Differences  between  cold-gronnd 

i  hot-ground  il  873 

Elrkham,    W.  Regenerative 

heats  I  (P)   95 

Furnaces;    Heating  and  annealing (P) Tin 

Kirkham.   Hulett.  and  Chandler,   Ltd.     Liquids  and  gases; 
tpparatua  tor  effecting  Intimate  coi  kween 

-  i  337r 

and  E.  W.  Make.     Cooling  an  ing  gases,  vapours, 

etc.  (I'i 545 

BUrkpatriok,   s,    P.     Met  n, nation  of  from 

mill'  solutions  (P) 826 

liner  Rotary  '  ill  Pi  Hon. 

Oil;   Apparatus  toi  extracting (P> IDS 

.   l.    Metallic   filament   (P) I  I243r 

Paper  miOs                           pent  liquor  of  -        il'i....  83 
Kittle.  II.  A.     Oil  and  other  volatile  substani  es;    \  apourisa- 

in  of  (P)  999 

KjelliiL,  1'.  A.     Iron  ores  ;    Treatment  of ■  in  the  blast 

furnace  il'i 037,  U6o> 

Klapproth,  \v.    Lactic  acid ;  Manufacture  of (P> il-' 

Klar.  EC    "  Holsverkohhmg  i    Teohnologie  der  " 117 

Klason.   P.     Selenium  :     Volumetric  determination  of  375 

-  .     irregularities   in  the 

sulphite 313 

Wood  pulp  mills  :    I  Erom  sulphate 

416 

ami  A.  ltergh.     Wood  charcoal  :    Pi  posi- 

.  of  339 

and  others.     Wood  distillation 871r 

Elee,  W.     S«  Bupp,  1. 694 

Klein.  1'      Vcetii  acid  and  acetic  anhydride;    Reaction  for 

— 12HII 

alkali  Ids ;  -  a  reagent  lor 1225 

x  mixtures  :  Detection  of 

lol ;    Distinguishing from  methyl  alcohol  1222 

Nitric  aci  !  1200 

Turpentine  oil;    Detection  of  petroleum  sptrtt  in  1214 

i.     Convert  r-bottoms;  Burning  basic (P) 162 

Klein.  I..    Coffee  berrie'  rree  Irom  caffeine  ;     Process  ior 

obtaining       -(F) [130,  1404 

Klein  Engineering  (       (1006     1 1         -     Crighton.  J.  D.    ..     B67 
Ktoinewetere  35hne.    Merc  'rising  hank*  ■  Rotary  machine  for 

il" 10 

Dck    M      Metal-aluminas  and  nietxl  oxidi>-.-.!uminas, 

and  their  value  as  catalysts 844 

■ois  H 268 

Klemm.   P.     Paper;   Destruction  ol  the  dyestuffsin . 

by  printers'  ink  1245 

Pa  er  .  Limitation  of  alteration  ol  superficial  dimensions 

1245 

Paper  ;  Surla.ce  dimensions  of     — .  and  iheir  variations    874 
Palps  :    Testing  the  bleaching  <| u:ilit  it»^  of 16 


'•"■    II.      Bill]  I'i.  .  .  .      0114 

Klew  Its,  material! ; 

Manufacture  of iP) 875 

V  llniii.il I  rVO- 

». 

— 

i    ntler,  n   

Li  i I  — —  oi 

Elinke,  I       See  V.ieki        R      1242 

114H,   1448 

'.'.  -l.i.  S.     Si  i     v  ten  '         l'  .    276,  348 

BJUnder,  T.    S«  Denn    i  I      

Klnge,  J.    Spirits;  Denaturli  —  (P) 17",  44«r 

Bis  '       EJseol        -    ior  pt 

and  i  758 

L  ^      Colour  ed  by  Loa  Iboad's  tinto- 

'    meter :    Intei  i  

E  anise ;  Effect  i  108S 

ihrewsbury,  H.  S 1128 

BTnecht,  1       I  o  and  Man|  ■ r  1451 

and  ,i.   I".    Batey.    Indigo   Whiti 

Condition  ol  —     £08,  872 

and  I.    Blbbert      "  Volumel  1 1  New  rem 

method    In    — " 1415 

an. I  others.    "Dyeing;   Manual  of — —  " 179 

KnewstnbbjJ   J.    Sm  Hindis,  A 780 

Knight,  .1.    Sea  Vivian,  O.  G 134 

Knock,  fJ.     Filter  d') 

K pfl  I,    I '    I.        I  I  .lust 

and   smoke  therefrom   (!') 144 

I,    ES.     Dyeing  acetylcellulose  (P) 876r 

Knoll  und  Co.    Acetylcellulosi       I  tiefty 

and  absorptive  power  tor  dyestuffi  ol          I  P), . . .   269r 
Aperients  from  phenolphtnalcin  ;    Preparatl i  mild 

(1>> 113 

Casein  derivatives ;   Manufacture  dI (P) 1082r 

Cellulose  acetate  ;  Mamifacti I  nlmsof (P)  1038,  1082r 

i    adensatlon   products   from   phenols  and  aldehydi 

Hardening (P) 

racl    i'i 113r 

Extracts  from  aperient  drui  i  ure  of  purified 

(P) 10S2r 

Knopf,  s.    Mineral  oil  emulsion;    Production  of  a (P)     12r 

Ointment  bases ;  Mam ture uncial (P)....    1272r 

Kuorr,  L.    Codeine  derivatives ;    Preparation  oi  -    -il')..   1037 

Knote,  J.  M.    i  lays  ;  changes  in due  to  the  influence  of 

heat      1308 

Knottenbelt,  H\  W.     Petroleum  and  shale  oil ;  Trea 

•  I'i 933,  OOOr,  999r 

ECnawles,  A.  E.    Carbon  dioxide ;   Manufacture  of (P)  950r 

ECnowles,   E    C.     3a    Lvi  1 1 .  I'.  M 958 

Knox.    It.    L..    and    Keystone    Furnace   Construction 

Furnai  e      Ri  8ei  erative  I    ....  478,  680 

I  n- 1  .  1363 

ishi,  M     Tellurium  :    Alloys  of with  cadmium 

and   till    1468 

Kobe.  A.    Cleansii  Eactureof (Pi    363, 

500r 

watet       Lpparatus  foi  purifying (P)  1471 

Thiozonidjes ;    Preparation  of (P) 

Silk;    Puffed on by  thio- 

cyaoati  -  or  9ta -us  chloride I 

KShler,  II.     Set  Qildemeister,  1 110 

...  W,    Ores :  Chlorldisotion    I  .' 96 

Kohn.  F.    Furnaces  ritn.  tar  and  othei  hi 

hydrocarbon  liquids  (P) 144 

i.    \.  II      Yeast  ;    Preparation  of  tl  i  lytic 

ferment  of 1030 

Himwi  Pergwerks  Ikrienvcreln      Eronoreo;  Roasting 

of  arsenical  (l'l 1391 

Si     1  later,  F 1257 

-      n       ecb.W L268 

ict-ini,  for  i  (PI 82r 

Naphthrl ;    Preparation  ol  -.lid  sodium  dcrivatrt 

(P      13 

Sn  Bayci,  F.,  und  Co -<'>'■  4Hr 

Koepp,  It.,  und  Co.     Ai.-i  "ii- 

615,887r,  I140r 

Koerner.    .1.     "  Sprechaaal-Kalender    f.    die    keramischen, 

i.l;i~.  ii    verw.  Industrien  "    49 

Kortim:   B.  '■    B.     Gas  reti  rts 

083 

Korting,  Gebr.,  and  F..  Brauss.    Gas  generator  (P) 1366 

Kurt  ling.    B.  i  ..  and  others.     Peat   bricks,  building  bio 

rtanufactun  

A.      Hydro-aromatic  kctonecarboxylic    esters; 

i-Moiiohalogen  substitution  ] Eucts  ol (P)    200 

Koidi  S.HUpBrt.     Calcium  ferrites 502 

Si      Hoi  ■  :      -     85 

Kohn.  E.     Tanning  prooeas  (P) 892 

Sre  Bonjean,  E 6»M 


JOURNAL  OF  THK  SOCIETY  OF  CHEMICAL  tNDUSTRY. 


l.u.t 

Kohn-AbrMt.  B.     Aluminium  heat  on  in 

-17 

Al.imiumi'1  'i m  r»«o,  in  presence 

571 

Aluminium  ;  Action  ol  mercuric  chloride  arm  ol  water  on 

571 

Aluminium  l  from  

Determination  ol 1072 

Kohout,  J .  V.     I:  883 

nitrogen  , 
Pieiwretiou  of  — 

11 

Eollm  and    derivath 

.    1151 

\  alua- 

: . 

I 

74ti 

■  k  mineral 

647 

1239 

thetic  re- 
-  Ill 

15 

"ill  their  com 

nip, Hindi  of  355 

i  aiming  apparatus 

773 



iller,  A 1057 

1155 

Eoppel.  I.,  and  M  I      riam  salte;    Theor] 

and  purification  of  ........     947 

Kopper.  II.     Furnaces;   Regulating  and  rei  uitus 

1047 

tor  obtaining  — — 

144,  409r 



of IP). 

I45r 

lung  il'i 74ii 

144 

Fuel  dry  distillation  of 

(P) 618 

Koref,  F.    Carbon.  Equilibrium  in  the  formation 

of 422 

Horn,  M.     Beet-Juice;   Production  of   — and  press  residues 

of  lo«  P)    775 

Korndorfer,  A .     1  in  syrup  of 

ferrou-  iodide    233 

Korneck,  0.     Rubber;    Ana  r  raw  1321 

Kotaonogow,  j.  j  itionof with 

ipe U6t> 

lO.ilr 

Koy  —  

intent  of 16" 

Improving 

19r 

Krii  Picklingof luoo 

Krae:  Manufacture  1  f  an 

1117 

Kriw  nlphiiles;    Preparation 

481 

Ining 74.J 

Krafft,  B.     Lymph:    Making  preventive  and  curative 

46r 

Krar  

Kraft,  W.     ifordeln  and  bynin,  prol  .  and  malt 

71 1 

Kramer*.  '  let,    \    781 

265 

I 

497 

Krau-  '    A.     VII  .11  <if (!')....   1383 

Kra  .  tub,   1 23 

Krau-  hni-r,  I  1012r 

Krause,  1.  II 586 

Kray.  of   threc- 

colotir  screens  for (1'       720, 1278f 

Kn-I'il,  I.,  and  Q.  He]  gal  mantli 

Mai (P)  1380 

1195 

8«Landao  .  :,  1373r 

Krelkenbaum,  A  uttants  of .. 


PAGE. 

Krenunn,   It.     Alcohol,  ether,  water,   sulphuric  acid,  and 
ethyl-hydrogen  sulphate  at  0'  C.     Quaternary  and 

rjuinternary  systems  782 

Uoobol  and  sulphuric  acid  ;    Dynamics  of  the  reaction 

bet  ween  782 

II.     Ammonia    distilling    apparatus;     Device    for 

introducing  lime  into (P) 1453 

Kreusler.  H.     See  Siemens  und  Ilalske  A.-G 685r 

Krickhaus,  L.  L.     Arsenic;   Determination  of 1137 

Kriegei    v      Cement ;  Magnesia 427 

Krieger,  J.     Mall  1  tment  of to 

ul  His  it  ion  ol  the  malt  il'i 971 

Krische,  1'.     Phonollth  meal,  ■  new  potash  fertiliser 581. 

Kritzer,  I     I       Umi       Vpp  ratus  tor  producing  hydrated 

. (I'l 42 jr.    758r 

Krojanker,  G.    Coal  tar;  ing  oils  rich  in  bitumen  from 

(P) 1368 

Kr.ili.  A.,  jun.      Iron-i  :  Uography  of 

the      - 700- 

Kron.  l'.  R.    Leather  ;  Tanning H') 1822 

■      I  i'i 1095,  1149r 

tive (P)   098 

Kriiger.  1:    \  li  scence  lamps  :  Regenerating 

carbon  filament  -  —  (P)   748* 

Kriisemann,  A.  C  und  •'■  F.  Pool.    Zinc  white  ;  Manufacture 

(Pi 968,  963r 

Kruis.  K..a!  Cultivation  of (P)  1128 

Exumbhaar    w.  A 571,  1161 

Krupp,  1      ■    G      Chroi       tee)  and  its  alloys ;   Use  of- 

for  m»lring  walls  of  safes,  etc.  (P)   ' 

by  wet  magnetic  processes  il'i  1208 

Kiu.M.  H.  i:        -      1     h   11.  E ."oi 

Krzemieniewska,    K.    A;                       Influence   of   mineral 
□stituents  of  the  nutrient  solution  on  the  develop- 
ment  ,,l 140* 

Kubessa,  R.     Brewi  1  P) 368» 

Kubicek,  A.     Colours;    Analysing  the  c losition  of 

il'i    1180,  1414r 

Kubierselikv,   K.     Potassium-magnesium  sulphate ;    Manu- 

facture  of (P) 1306- 

Kncht,  II.     Porcelain  vessels  ;  Manufacture  of  double-walled 

402r 

Kiichlei     1       Sei     itiepe,    E 408 

Kiihl,  II.     Cement  from  blast-furnace  slag;   Manufacture  of 

I'i    952 

KummeH    1        Dyestufls;    Acceleration  of  the  bleaching-out 

Of by  aromatic  compounds 1272' 

Kupper-.  C.     Measuring  gases  ;    Apparatus  for (P)....     47S 

Kuess,    V.    .T.     Paper   pulp   from   cocoanut    fibre  ;     Manu- 
facture of  —    ■  1P1 751,    752r 

Petroleum  :    Deodorising and  converting  it  into  an 

nbling  turpentine  (P) 577' 

Pulp  for  making  paper,  etc.  ;  Production  of (P) 1053r 

Kueesner,    11.     Molybdenum,    manganese,    chromium,    and 

tantalum;   Anodic  behaviour  of 1166 

Kiittuer.  K.  W.    Insulating  electric  conductor  windings  or  coils 

of  aluminium  01  its  alloys  (P) .1C18 

K  il!  ;,    -v     Sugar   juice,  etc.;    Pecolorisation  of  by 

electrolytic    reduction    (P) 291 

Kuhn.  K.  W.     Beer  .    Manufacture  of  temperance ■  (P)  1127" 

Manufacture  of (P) 1126 

Beverages;    Manufaetun   of  fermented  (l'l 1126- 

M  1  ■! in. i-  lure  of (P) 446,  1267r,  1170 

Kuldkcpp,  A.,  and  II.  Graf,     sizing  and  impregnating  paper. 

wood,  etc. :  Process  for (P) 1372r 

Kuuheiin  und  Co.     A  Hi1.  facture  of  pyrophoric 

il'i 359    :        199r,  1064r 

and  J.  !..  lluln'i       I  In    :  phidc  ;   .Manufacture  of 

(P)    25 

Kurniii  ilver-eopper  alloys ;   Electiical 

ii  tivity  and  hardness  01 1161 

Kunick,  G-.     Milk  ;   Preservation  of without  addition  of 

369> 

Kurz,  L.     I  for  making (P) 221i- 

Kurzer,    I.     See  Hera,  W 1249> 

K11--I1.  J.  '  ErcToIwerke 617" 

Knzel,  II.     Metal-filament  tamps;    Improving (P)  018,  1368r 

and  Genera!   Electric  Co      Incandescent  lamp  fuampnte; 

.  for (P) 1097c 

Metallic  artii  i.icture  of with  the  use  of 

1      lllOr 

and    K     Wedekind,     Zirconium   and   other  rare   metals; 

Production  of  (P) 1255 

Kyll.  I      Rectifying  columns  (P) M2r 

Kynoch,  Ltd.     Si  1    114»r 

Kyriakldes,  L.  P.    See  Noyes,  w   A 1177 


Laa.rm.iiin.  F.     Spongy  els  erial  from  rubber  solution  ; 

Preparation  of  a (P) 35,  503r 

Labaune,  I,.     See  Dupont,  J 716,  1132 


\  \\n:  INDEX, 


L.L.I      Celluloid  substitute ;   Preparation  of  a ■  - 

Inflammable  (P) 

b«.    Cement;    renting        -  by  the  BrlneU  ball  method 

il   ( 


'.i  in 
428 


tube,  J 

Lacrol 

i;    8. 

(  la) .  bauxfl 


t,   II    A 

M    il      Watei  .    tpparatu"  (01      irlfytn       — 


B38 

1       M'r 

iber,   F 205 

.    apparatus  il'i 748 

kaolin,  etc  .  Irea nl  "i  (P) 

iker,  D ">■■ 


i         298 

Luil.ul.  [..and  P.  I     P.  II      lob      I     I    ■  ■    (P) 264 

I 
.;  I  ■  [i  ro» 

1414 

Lagrange,  P.    Sue  '  ■''  "' 

the  low  j  psol  CP) ■  ■     •M''1 

B76r 

re  ol  (P)   841r 

[noand  nlunieuts  (P) 145 

L'Alr  i  i  i   ■  i,  '  ■  from 

Vir ;    I  Iqi  and  separating  it   Into  II 

constituents  (P)    

1303,    HI7r 

Nitr  -■  ii  .   fixation  ol  al  hi  ri  t<  mp  a  i- 

cures  (P) 1878 

Nit r<-«.-n  .    Production  ol  pure 

pure 

(P) 949,  I251r 

ucn  as  alcohol  and  ■ 

P) 

Volatile  liquids .   Rei  il  ii      inrged  «nli 

tlu-ir  vapours  (P) 1092 

Claude.     '  lx)  gi  n  and  nil  P 

i  423' 

and  otfc 



See  (  mi- 

Lajole,  J.  P.     Water;    App  '  ■    294r 

l.ikc,  II   \V.     ■  'ii   1426 

Lamb,  M.  C,  :  Inlluei 

itom  ter  i  tour 226 

t,  A.    Furn ,  Inlng  alumina  (P)     757 

'.  B.,  andj.  C.  rhomson.     Iron;    Rusting  ol         -..    1456 
Lambert,  •  ■.     w  ater  ;   Proi  ■     648 

Lambris,  G.  solutions;   Separatl 

ol  carbon  with  In  t  lie  ■      30 

nroux,  P.     Vim  n  whey;    Production  ol  table 

(!') 5« 

Lampe,  V.  i 

Lancaster,  i.   w  i      -     i     irent,  E.  J.  S 

Landau,  A.   L,      Dissolving  metals  and  othei 

Apparatus  For (P)    958 

Landau undC       i   el;  White IP)   1883 

and  l.  h.   .  1373, 

13731' 

Landa  I    I  Blue 

I  andecker,  >I.    Set  Weiss,  I 

Landenberger,  D.    Alloys:   Manufacture  of  metallic (P) 

Landin,  .'  Iclal  S70 

Landj  BlectrolyticvceU  (P) L394 

Landis.  W   S.     Cementkiln;   Fuel  requirements  of  the  rotary 



Sulph  in  an  air 

current    218 

Lan.lruin,     It.     I'        i  trials; 



Lane,  F.  11.     S«   Fay,  1.  W -77 

Lane,  H.     lly  hogen  :  3 (P)     . 

i,  H    M.     i  ist-irou  ;    Phj  iics  ol 1 156 

Lane.  N.  J.     Paint  tesl  ion....     993 

LtNeo-Metnlluigie.  Iron;  tl  urgical manufacture 

oi  pure  (P)     763 

Manganese;    Manufacture  oi   carburefcted  ■  (P)....   97r 

Lang,  A.     Horn  plates  .    Pn  paration  of from  horns  I  P 

Iron ;   Coating  and  protecting from  rust  (P) 1255 

Lang,  B.     Benzidine  Yellow  :   Prodnction  of on  cotton    418 

Lang,  J.  S      Distilling  hydrocarbon  oils;  Apparatus  n.r 

617 

Langbeln-Pfanhauser-Werke.     Electroplating %,  Apt 

aniform  and  rapid U'j 31/ 

lion;  Manufacture  of  ductile electrolyticallj 

Lange.  G.,  and  others.     Fish  refuse  ;    liniment  of (P)  1396 

Langen,  H.     Chocolate  and  cocoa ;    Maim  clily 

soluble  tl')  77S 

Langcr,  M .     See  Harpf,  A 432 

Langfehler,   11.      •       B  [eld,  C 14.')1 

Laugb.eckuii.li-u.      Gelatin  sheets ;  Separation  of from 

glass  plates,  etc  il'i 5sd 


51 

I  no 

171 

286 
4S9 


1130 


Lnnglicld,    h.     Aldehydes  and   ketones   Irom  amlnn-acldt; 

in IP)  ""« 

Langlet,  N.  A,     Pulp  mills  ;   P itli 

i r< .in  ii."  black Ij  Is  '  P 

Lannel     i.    I..     Sodium    benioab  i    lours,   and 

.  .  ,nii  in  food  i    >di  illngs 

in  the  i  nlted  States 

I    ii  I  haln,  W 

Lanienbei       I  tfernbach,    \ 1325 

,  ■  material  Ii  l| 

Uanuls  turo  of  ■  IP) 100j 

La    Photographic  des  Coul  Pti 

;,17 
i 

ichi pi  ,  ! 

on  paper,  etc.,  using 

i  intiiig  - 

(P)     >'  * 

Laporte,  I  .  and   P 

—  

,i     i..   I  .,    ind   Corbiori 

Ugui  I   .    Kli  ctrii  (P) 

,i     and  P.  Juillard.    Fatty  matti 
i.  , 

rp\  

Larrimi  r,  J.  P     Seel  eonard,  L.  A 

i  ,    ,  ,     ii  Goldsi  hmi'H.  11 

i  A.  1        •■     I  ibi       cl  :  "taJ- 

1 1 1 1  r 

i  ,    ,   ,   ,    -,,      Butyl    md  are  ,'1  alcohol        I i 

' in  alcoholic  liquids  "'' 

0    lei    A 

ynski,  St.  '  "ire  of 

4,i 

Laszl  • 14a 

i,,n,,         I  U   ,   ir,  .1.  W 1U-'T 

i  •„,,,     i.     mdJ.  bib I.     ' onn 

quinon  Preparation  ol SUJ 

■  I  lenthal,  F 

i  ,,,  hi, ii.   A.    See   Reuleaux,  .1 -''■' 

\   i.      lam  Rapid (P) 

Lantzenhiser,  L.  G.,  ai 

Ipparai  u     oi  pui  ifyine  ''     

it,  J.  A    r     '  emenl   kill       P  1207 

l,.,v,    Ii   .1       ran  liquors;    tcida  In-      ■  .  1361 

Set  Wood,  J.  T 898 

Law    I.    1       >■    Hudson.  O.  F zla 

Lawe     -'     I  ■""l   W.    \.   Davis.     Cartarii    acid  ; 

Manufacture  oi  (P)    *Ba 

Lea,  ii.  I.,  and  Westinghousi  Mai  bii  e  Co  Ga  puri  r  0 
Leacb,  P.  1  ■'.  Leather  products  and  their  manufacturi  I 
i  ,  ,  ;,    ii.  \.    i  ooli  ig  watei    n  trei  <  ith  liquids 

(oi       —  (P)      

Refusi  rs  (P)   

Leathes,  J.  B.     "  Fats  ;     rhe  "     

K.  T.    Xar  ;  Apparatus  for  solid!    u        —  (P)  — 
S.    Soil  humus  as  di  termine  I  i  .  diffen  nl  mi 
ii      Si     Km  II  und  Co    

P.     Fen                                                                   ""     „.. 
by  the  ai  tion  oi  moist  air 3oo 

Lebedeif,  A,     See  Askenasy,  P 

,  A.    See  PeufaUlit,  L 

I     Blanc,  M.,  and  L.  Bergmann.    Sodium  hydroxide ;  Anion 

[used ...... ; .. . 

and  F.  Bj  mission  of  electricity 

igh  bl>5 

Lebreil    F.,   and    B  •  i"  '■    Manufacturi 

from  milk  (P)    •■ 

ttion  of  a  plastic  product  from U) 

Le    Camphn  I  au,i 

il-  .  ,,  ration  of       —  U')    .-■ • 

Bonn,  i     ,  Preparation   ol 

propionic  and  ters  oi U')    

Bofmann,  K.  A 

Leclaire,  C.C.     Spinning  artificial  ttbres  :  Apparatus  for 

■ ,  

Viscose;    Manufacture  o!    (P)    88,  1152T 

Leclerc,  G,  and  P.  Cam       C.  i  pulpy  residues  of 

—  (1)       410 

Lecoeur   A.    Cellulose  tb  aents,  or  bands ;    Manu- 

factum  of (P)    ■•;, K'D3r 

a„,i  Cuprammonium      hydroxide     solutions, 

Preparation  of U")  -'"'. 

Colloidal  solution  of 4^' 

Arsenic  ;    Toxicity  oi  metallic •>°" 

Le  Crinold,  Soc.  Anon.     Artificial  silk  ;   Manufacture  olg— 1058f 

Ledcr,  P.  11.  A.,  and  others.     Cellulose   or  pyroxylin 

pound  (P)    

Lederer,  A                                           :  '"'l'5  ■    Manufacture  oi 
metal  fllamente  for (P) 


1 267 


Leaver, 
Leavitt 

Lebeau, 


1145 
1267 
1181 

1097 
833 


160 


966 


1371 
340 


JOURNAL  OK  THF  SOI  '  I  TV  OF  CHEMICAL  INDUSTRY. 


LeJer  -  lal  :    Manufacture 



c;hii.  -  ement  in  puer- 

227 

Ledoosc,  J    w.     i  Impregnating 

with  m" 

Lee,  A.  M.  1108,  HOC 

Lee,   0.    B  -  -it   Copper  Queen 

Smelter;     I    S.A         1164 







the  form  at 
palpable  pow  dciue  1  magn 

696r,  HUJr 

Leet.  I-  1-.  tod  r.  Bel  I.     Lime  ;    Hydration  ol (P)  ..     627 

Leewry.  M      Musi  iction for ....     512 

Difficulty  arising 

r  . .   1451 

Leg.'  

•    - 

.ml.     Bnlphrl  of . .  208 

i;iue   substitute;    Manil- 
la.' are  of  a (P)  580 

456 

See  -  811 

Lehuiaun,   J.    Glue :     Apparatus   for  preparing  colourless 

; —  (pi : 1020 

Lehman  .,.   K.     Pain  Btrainers  Ear  paper  "r  cellulose  manu- 
facture (P)     83 

See  Weiss,  1. 150 

Lahmarm,  w.     Filtering  apparatus  for  liquids  ;    Composite 

(P.        545 

Leigh.  A  '•  etc.;  Alternating  the  liquid  supply 

to  —        P  171 

Liquids  In  Otter-beds ;  Automatic  treatment  of    — (P)    171 

I  imps  :     Radiation 

1096 

'  .nil.  B.     "  Aethe  Ol  Hie  " 1042 

Afonewmi  prandifi  Essential  oil  of ....       43 

i;.       "  B  lungen  ;       Elektrische 

Dopp  der "   1277 

ee  ■    Apparal  is  for  bringing 

into  intimate  P)  1191 

Lellep,  O.     Copper  ores  ;    l.ebe  lelf-Pomeranzeff  furnace  for 

log  *-■'• 

Lemaire,  P.     Pin  alkalimetric  test 

for ■ 1080 

i  cacodylate ;    Varying  degree  of   hydration  of 

commercial 112 

Zinc  peroxide  :   Valuatl  mercial 421 

P) 1190 

Polarimetric  determination  of 

In  pre-  ingars 1220 

Le:no.ilt.  P.     Set  llflr 

S.    Gra  ■■••ping (P)  . .     S67 

j   concentrating :    Process 

l'i 

See  -  L 

Le  Xitrogene  Soc.  Auuii.     Nltrii  engch; 

Preparation    of  I  nl  I  men 

P  211 

Apparatus  for  making by  i 

211 

Sulphuric  ad  I  manufacture  :  Manufacture  of  a  mixture 
acid   anil  nitric  acid   foi 

-: 

Lennox.   A.   B.     D  -alt.  chemicals, 

-  (P)      806 

Hotary  (P)   866 

-.:!  :    Adulterant  of  African  ..    1408 

dpbate  in    -         583 
ad  JT.  !'.  Larrirner.     Steel  of  high  grade  from 

I  I       —  (P) 1209 

baid,   A.     Set  Dtttrlcb,  M 1054 

Leper.  type  or  other  iron 

papei  -  to  obtain  a  black  image  on 

285 

Lep-  1113.  121  \r 

J.  M.  M.     Beer ;    Main 

1206 

lliquids;  Manufacture  of (P) I2c.fi 

Lepet  •  —without 

1170 

—  ..  1216 
from  m-  and  p-nitranillne  ;    Beaction 

f-,r  obtaining 411 

Leptic:,,  '.  producing 

by  exp  123'.) 

Lerich",    K.     Zinc  i  i  iratfon 

of  —  425 

ire  of  (l'i 223 

946 

Le  Boeslgl  labrik   1206r 

ch.  K 158 


Uiour,  li.     -  i,  P 7:'- 

Leroux,  J.,  ami   I..  Gotinois.     Leather,  horn,  hoofs,  etc.; 

version  of into  fertilise!  (P)  77.. 

B 1380r 

,  its  colophony, 

and  Prem  istituent  of 

1      Flashlight   for    photographs  ;     Powder  for 

lucing     — -  (P)  40,  901r 

Oil       ■     .  imels  .   mi  iki  op  descent  (P) 48* 

c     S«    Dura   Btementbau  Ges 1804 

Manufacture  of (P)  ..     935 

if by  nitration  and  ultra- 

Bltral  i  to  iissio 129 

Hydrocarbons;    Decomposing (P)  935 

i  '  from  I'h  I  furnace  slag;    .Manufacture 

of  (P)   820 

Ore-briquetting    (P)    499f 

Le  Sueur,  I'..  A.     l  i\v^:-.i  :   Commercial 815 

Lesure,  I  mposition  of  pharmaceutical 

i 297 

Pharmaceutical  solutions,  fatty  substances,  glyoerides, 
alkaloj  I-.  and  phenols  :    Art  ion  of  ultra-violet,  rays 

—  839 

ii    and  F.      Kakotheline  ;   Coli d  isomeric  salts 

,  i      —  649 

Leuller.     .Sec   Andre    975 

Levaine,  II.     Alloy  for  reflectors  (OP)  1115 

Levali   '      I        S    ■  liouveault,  L 899 

l.evat.  li      Phosphates;    Enrichment  of  natural (P)  . .     642 

Levene,   3.,   and   S.   M.   Harris.     Fabrics,  etc.;    Rendering 

nou-inflainuiable  (P)  149 

Lever  Bros.,  Ltd.     soap  ;  Manilla,  t  ure  of (P) 438r 

and  A.  C.  Edwards,      Clycerin  ;   Extraction  of  crude 

from  the  salt  produced  during  the  concentration  of 

soap  or  other  lye  (P)  705 

Levi,     G.     Fertilisers;      Electrochemical     production     of 

phosphatic  (P)   441,  442r 

Levi,  L.  E.  and  B.V.Manuel,  Arsenic  sulphide  with  lime;  Effect 

nnerature  on  the  reaction  of  commercial 771 

Degras-former  in  moellons  and  mixed  greases  ;    Iieter- 

minai  i f 440 

"  Tanners'  and  chemists'  hand-book  " 49 

Levi,  M.  G.,  ami  S.  Castellani.     Borax;  Technical  prepara- 
tion of 485 

See  \i-iii.  II 1303 

J.evin,  B.  1.     Flour  ;    Manufacture  or  treatment  of (P)  1129 

Levinstein,  Ltd.,  and  H.  Levinstein.     Azo  dyestuffs  ;   Manu- 
facture of (P) 1290 

and  M.  Wvler.     Dvestuffs  of  the  indigo  series  and  their 

production  ( P)   938,  1002 

Levy.  A.    Metals;   Electro-deposition  of (P) 221 

Levy,  D.  M.    Copper  matt.-- :  Successive  steps  in  the- Basse- 

rising   of as   Indicated   by   the   converter 

Maine   1312 

Irons  and  carbon  steels ;  Constitution  of  cast  ....     631 

Tin-containing    materials;     Extraction   of   values   from 

—  (PI 701 

i.i-vy,  N-.    Cane  juices :   Defecation  of  raw 1401 

l.iv\,    P.     Abietic  acid   from   crude  rosin;     Preparation  of 

pure  (P!    700 

Colophony  :    American    33 

l.-.v   I;.. I-     Gaseous  mixtures  ;  Separation  of intotheir 

constituents  (P) 405,  ll9lr 

Sodium    chloride    and    otiier    chlorides;     Electrolytic 

position  of to  make  caustic  soda,  etc.  (P)  425r 

and    A.    Helbronner.     separation    of    gases;     Method    of 

(PI    917t 

See  Claude,  G 

1  i    Liquide    696r 

Lewes,  V.  11.     Incandescence  gas  mantles  (P) 145r 

l.ewin,  ]...  and  0.  Poppenberg.     Carbon  monoxide  poisoning 

by  explosion  gases  from  organic  nitro-compounds  177 
i       i      i,    A.     Electro-analysis   with  stationary  electrodes. 

309 

Lewis,   j.     Brandy;    Rate   of  distillation  ol   volatile  coa> 

l  il  mills    in    the    manufacture   of   pure    wine   970 

Lewis,  s.  .1.     See  Wedekind.   E 358 

Lewis,  W.  I.  G.    See  v.  sat .  T 153,  1455 

in   .1.     Aninruiii  soda.     Discussion     190,  191 

Annua]  dinnei      Speech  at  .S65 

Innua]  Meeting  i eedings 860 

\ [..-ilia  (burillo)  oil  962 

Illation;    Differential  Discussion   790,790 

Emulsions  :   Separation  of by  nitration  and  ulfcra- 

ultration.     Discuss! 128 

I  ui-l  I- iiin iiiii-i  i \       Dificuasioji  921 

i;a, ;   High  pressure  forfurnaces.     Discussion  ....  '&■& 

"  llmii  et    cires  ;     Technologic   ct   analyse 

cbimiques  des  -   — ."     Vol,  111 3(»1 

an  mi-  and  fats.    Discussion  1432 

Indlarubber  Industry.     Discussion  536 

Margarine;    Determination  of  buttei  b  is  nit  fats 

in Discussion     ~9i 

i        ntatiou  to  Mr.  .1.  L.  Baker  is; 

shellac,   lac-resin,   and   lac-wax  ;    Constants  of . 

Discussion      143" 

Soya  bean  oil  industry  1394 


N  \  M  I .  INDEX 


il 


PAOl 


171 


1321 
1334 


47 


1207 
412 


0.    McUi  I  Its  value  In 

Icon  .... 

:  suspended 

B  "  ;  Stability  of 

i  bull  ' 

ii (P)  .   . 

and    I,      \l.ini      .-        Cellul 

I        

I    ub      i         

ostein,  I..    Sulphide  .  1> .— I  on 

the   libra  ..812 

•  ■iir      Caramel;  Tea 

inauu,  i  ,  _i ii. I  II.  Truckslss.     Ml"-  and  iM-oliiuamlc 
acldi  in 

Alio-  an. I   i  [  — —     29(1 

Uebknecht,  0.,  -  duim  cyanl 

ii  .:, 
See  Deutsche  Gold-  it.  Stl  i-An  tall 

Liebmaan,    v.     Mating  with  dyestoffa  of  tlie  "Mikado" 

bum  269 

Llebol  purification    plant;     Oxidation    bed 

for  -(F) 

BMraoht,   \      S*   kTeister,  Laeias,  und  Brilnlng 42r 

teh.  E      Paints;   Preparation  and  use  of  rust-prevent- 

(P)     

Imu,  M.    (..ii.. i, i  precipitates;   Collection  of .. 

it  i,    P,     and    I.     Rtttei       *  mraonls  :      \  ppar  ii  us    for 

determluhig  traces  "i  in  mr 

iini.:,    i      Iron-carbon  system;    Influence  of  sulphur 

OIL  i  ho  

I.  cue,  K.     -  El 

Llesegnng.  It    l).     Phosphates;    Detection  ot  —    -  with  the 

1803 

Kefr.i  ofsomesubsl  i.tin 147.". 

Bulpntu  ,  Col  lloida] 14j2 

ind    I     I1      Leather  and  rubber  ;   Substitute  for 

227 

LillenMd,   L.    Silk-like  effects;    Compound  for   producing 
P)     

'    nllng  with  I  I')    ! 

1. ili.-ntli.il.  i  I G.  Law  Prepai  itii  n    i  1 1' 

Lill.y.  L.  Ii.     An;   Purification  of (P> 

Lillie.  8.  H.     Evaporating  apparatus  .1''  1290 

lug  apparatus  ;  Hultipli  -(P) 337 

i  into  dextrin,  dexl  i 

834 

Limb,  C.     Furnace;    Electric  with  rotating  an-,  for 

ing  uitrogen  i  l'i 98 

Lin.  I  lordis,  E 503 

Lindahl.  J.  T.     Slime  se]  -  (P)    477,  548r, 

Uadberg,  ]  .  H 1384 

Ltndbiad,    A.    R„   and    0.    Stalhane.     Zinc;     Method   and 

furnace  for  tin-  reduction  ')  1069 

■         roll,  E.  A.  A D7r,  98    574r,  574r 

Lindet,  1..     Bread  ma  — all 

and  M.  Brasarl . 

pheuolj  in  i  i  043 

Ltedgens  and  S61 S«  Bergmann  uud  Simons 810 

Undhard    P    i     and  F.  I.    Smidth   a-  i  ...    Cement, 

i-     Hj'.i 

Lindner.  P.,andSaito.     Yeasts  .  Power  of  assimilating  carbo- 

-  exhibited  by  different  1221 

,  v-    * .      tcetj  Icellul  ■-.-  ■    Hat  ufs 

with  a  basis  .■:  (P)  1299 

D-inflammabte  products  with  ha 

1298 

Pyroxylin  compound  (P) 875,  I872r 

i      -     r  ■       a    ii    

Llndt.     Zinc  ores  contaiuing  lime  and  their  treatment  93 

Zinc  oxide  in  calcined  calamine  and  sine  blende  :     I 

02 

Ling,  \    i:  ualting  this  season's 

Mali  and  malt  extract  :    Determination  of  the  diastatic 

power  of ■    

Board,  \   v 1174 

Unkmeyer,  li.     Artificial  thread-,  etc. ;   Producii 

(P     I    - 

lose  structures ;   Manufacture  oi    — —  <P) 941f 

Lintner.   C.  J       Ucoholit    i.;  nient.it  ion  :    Dfeappt 

iurfural  in  77<*> 

I.in\ille.  i     P.    Carbon  on  teroperaaoM  of 

ami  it-  relation  tojblast-turnaee  operation- 402 

Lipman.  J    G.     Fertilisers;    Bacteriologi eal  determination  of 

in      — 

Soil  t>-rii!ity  problems      M  iin- -tu.ly  ot ..   1218 

\.    Beetroot  juice;    Clarifying   and    precipitating 

iioii-saiehatiiie  matter  from (P)   643 

r,    A.     Argillaceous    iTituniiiioii-    roeka;     Klementary 

analysis  of  142 

Fats  and  waxes  :   Determination  of  thl  .vityof 



List.  i.       - . . -i  hem.  Fabr.  liiiesheim-Elektroii  810r 


Lithographic  Stone  and   H 

held    I     \l  ,  and    I  Id  In 

ojuantitat . '  tppftcntlou  oi  102 

Little,  11    F.  V.,  and  1C, 

ti 11 

11"'      ■  I la  (P 

r  

1    I       i  Inter] 

1  by .     Discussion 1344 

Livingston,  N    11.  D  claiming    -  -  from  tin.- 



n  ol • 

....    1321 

I n  of 

.  

I'm  liquors  .    A.i  1-  1:.  

and  1.  .  u    i 

..I  different  tj  1 1  ol  740 

1    1  nn. 



1       Iron  :   U  . 



l.iov.i,  5   1      p..  limn  .   Dele uitl — 7-1 

1     1:  uid      Prt     n 

ins;  Rotary  extractor  for 280 

I.ookcin.iiiii.    i.  [sorption   ol    by    iron 

hydro-,...  

Cyan  .  Detection  ill  quantities  of  compounds 

of in  mixtures 1008 

Lockwood,    \      \      Mineral  ntferous  or 

1209 

and  M.  H    \    Samuel     Ores:    .-nt  of (P)  95,  ■ 

-    766r 
Ores :    Treal  oil]    liquids   lot   1 

treating  (l>)   95 

I  ...1.1.  J.  S.,  and  ]  King 

285 

Lodge,  1    11.    Cerm  lag;  Manufacture. ot (P)    880, 

l.;-ir 

ni.    1>.     Creosote;     Production    ol    strong   aqueous 

-oiii'ion.oi        -  ii-  113,  1407r 

Ldb,  W.,  and  G.  Pulvermncher      3ugai      Synthesis  of 

formaldehyde    893 

Sugar  synthesis ;   Seven  onoi 102 

iiiitnie-  .  Enriching  — -  (P)  '""> 
Lactic    fermentation:      Manufacture    of    ."inures    of 

bacteria. in  the  form  ot  grain>.  forpioduciug (P)    71 S 

Loiofl  imd  Meyer.     Bacteria  cultures;    Bnriehlng  (P)  1128 

Loes.  I  : :       Shell lues  ol  refining 

ii  :   Preparation  of  a (P) 040 

Loesekann,  G.    Cryolite;   Manufi    1  .ire  of  artificial (P)  1157r 

h,  B.    See  -  R55 

l.oe-.v.  f.  II      Beer;   Pasteurising (P)    1128 

i..ew.  O.     tfirrogen:   Action  of  plotinHm  black  on ....   1203 

.  ni    Ilk       '.  1  1  making or  for 

coatiug  urn:  1  I01f 

Artificial  nd  apparatus  for  making (P)941r 

.  K    353 

1  oueiisl, 111.  Karl  Pi  in/  -       -lnll.lt 490 

I  Bwenstein,  i      S     .■   reich.  (  u  Werke 260 

Loewenthal,  R.     -  E 179 

Lohmann,  B.     See  Metaler,  M I1 

i  .,.,.    r.  J.    J  .      bmeut  of  titoniferous P)     1316 

i    M      Gi    ndval  an  I  Lajoux's  reaction  for  niti   I 

loured  substance  produced  in  — 

Lou I.  V,    Camphoi  p   iduction  in  Amaui,  German  Bast 



Lommel;  H       -      Payer,  F..  und  Co 873r, 

'  :    Apparatus  for 

Indicating  tbi  -  (P) 

analysis  apparatus :   Vointnetrie tP) 

are   fluid   delivered   through    a 
■  pp  |  leterminationol  the 

(P        

Longolianli,  E.     Petroleum  in  the  Argentine 1291 

and  J.  K.  Bottomley      i1 

Centrifugal  P        336 

.    and    l.'.io  Ltd.     Non-conducting 

lil'gS    (l'i    

Loomis.  ii..  an.l   I    omic  I  tiuzation  Co.    Gaa;    Apparatus 

lor  making (!'•   1'-4- 

.-.  N   I       See '..  per  H  C       -- 

tlboneCo.     See  Straub,  C.  1 1095 

at,  B...  and  G.  vonB  

with  nickel  wire  resistances     4ia 

Ar  Coaturat.  L 

l.oring.  F.  II.     Flour  ndjttonrng, and  bteaching 

p  41r,  9#3 

Vinton,  v.  L •••   1268 

Lotte,  A.     (  ellukne  from  esixirto  and  other  tibrou*  material; 

■■■  ol         (P) 


107 


899 
1099 


9 

457 


1091 


803 


1371 


4? 


JOURNAL  OF  THE  SOCIETY    OF  (  HEM1CAT.  lMUSTHV. 


PAGE 

Louis.  0.  R.  J.     Furnace:   Electric with  fixed  electrodes 

1817 

.  e  :     Electric  triphase (Pi  

1-ouis.  T>   A.     Chemical  industry  an.  1  metallurgy.     Discussion    1427 
l-ouis.H      M 

the .     Discussion 62 

I       rurpeottue  the 

—  438 

ng  volumetric  gas 

—   197 

194 

447 

Lovibond.  J.  W.  -  the 



171.' 

Producei-^  tureof (P) 1095 

Lowtv  irbon 

from  481 

L.  and  ius  earths  : 

r t*: 

Luccrtini,    A.      Armour     plates:       Manufacture     of   

mentation  (P)    1314 

Luciani,  J.,  and   v.    Batt  marine;   Apparatus  for 

S3r,  U20r 

Lockenbach,  R.     -  P.  A 764,  764 

Lucking,  J.  s.     Carbonising  in  by-product  coke  ovens  and 

1291 

Luck-  irdly 

<.  tic  manufacture 

751 

-(P) 

Lndewig,  H.  J.     Rnbber  cultivation  in  Mexico 1215 

Lodington,  F.  H.     •  U.J.P :.. 

Luders.     I;  pyl    ester ;    Pre- 

453r 

which    doe-. 

k  the  skill  (P)  TO.'.r.  768r 

on  carbide 

697 

is  ol  benzine,  ben 

-  (P)   1450 

Luttringha  .  •      Badische  Anili  I  abrik 1120r 

Lukai 

.  421 

Lombard.  M.  A.  W    164 

Lumi  -  gelatinous  material;     Prepara- 

639 

and  I#.  Lumfere  and  A.  S 

impermeability  conferred  on by  iiisolubilising 

1228 

:  •  developers  ;  Action  of  potassium  bromide 

in 593 

Action  of  quinoncs  and 

— 122? 

Toning  and  (facing  solutloi  I  lethod  of  utilising 

Ined 113 

Lumi.  i     piers 

Photographiques.     i'  l!  eens;  Production 

Lnmpp,  C,  und  (  bine      — (P)    419 

Lmin  Schmidt,  J 561 

Lmnaden    i .    ...  

LUIr  ■  I       I 

Bandbucb  der und  ilirer 

301 

and     E.     Berl.    "Chemfsch  Untereuclrurj 

49,  1232 

Lntwyche.     Tanning;    Principle-.,!' Discussion 916 

Lut>>  'I  510.  1225r 

Lut.    .  Liquid .... 

Lnxbnrg,  H.     Artificial  silk  th  nof (P)  208r 

Lymii,  A.  ll.    '.a-  and  ammonia  from  peal  ;   Production  of 

In  935 

Lyon.  ibility 

of in  relation  t"  the  basicity  -,t  the  soil  and  the 

i  te 967 

Lyon.  W. H.     t:  Eture ; Pickering's 441 

P) 496 

from  wood;    Apparatus 

tor  making—      P)  552 

Apparatus 
—  (P)  IS 


M 

ian.l                               .  Walker,  H.V.   684   1299,1305,1332 
m  and  lubricant*   614 

er(P) 

Kparatoi  (PI t;i7 

UcBain,  J.  W,  and  M.  Taylor.     Soap  solutions ;    Electris 

condn  -  288 


PAOE 

McC'all.  T.     Set   Henderson.  J.  B 242 

Hum,  N.  B.     Steel  :  Process  and  apparatus  for  making 

(P)    763 

and, Hi.!-      Steel;    Apparatus  for  making (P) 765r 

MoCaughey,  W.  J.     Gold  ;   &  Ivent  effect  of  ferric  and  cupric 

Bait  solutions  on 92 

,11    I 813 

McCay.L.M      Tln-antimonj  alloys;  Analysis  of 1254 

fin  and  antimony ;  Separation  of 376 

Met  i  Hand,  J.  C.     See  I  oleman,  \.  E 1317 

McClung,  B  K.     "I  tion  of  electricity  through 

iy  " 1067 

i.i     D      Set    Bone,  W.  A 1448,1448 

a*   Lum     (  -  termination 

hates  and  iron 170 

McCulloch,  c;.     See  Aluminium  Co.  of  America 87 

ich,  B    v.       See  Beatty,  W.A 99 

Mac  Donald,  B.     Ore-pulp;   Apparatus  for  treating (P)     360 

tud  t,  .-    W.     Vbel  heat  test  of  guncotton  and  nitro- 

[yeerin.     Discussion  138 

McDonald,  l'..  and  .!.  C,  Barrett.     Blast  furnaces;  Method 

i        498 

lell,  C.I        Se   Haj  wood,  J.  K 1027 

man,     P.,    and    National    Laundry    Machinery    Co 

I'    1117 

Macdougald,  G    D.     Specific  gravity  of  liquids;    Apparatus 

for  estimating  the tP) 724 

luring  Co.     See  Hartlnan,  H.  B.     ..      171,   514 

McKll  1392 

Macfarlane,  J.  W.    Centrifugal  machines  (P)  141,  260 

MacFariane,  W.     See  Ebaugh,  W.  C 1375 

Igi     .i      Copper;    Treatment  of  sulphide  ores  con- 
tan.  P)   826 

McGinness,  .l.K.    See  Garrison,  S 1033 

oration 29 

Se    Hurl   Elect  rostatic  -  i I2.".7r 

Machalske,     F.    J.,    and    B.    F.    Pierce.     Manganatcs,    per- 
manganates,   halogens,    and    hydroxides;     Manu- 

i  (P) 695 

(  Production  of (P) 890r 

Mactvor,  R.  W    E  ,and  Metals   Extraction  Corporation,  Ltd. 

Zin<  Preparation  of  — ■—  for  smelting  (P>  1063 

M.Kay.  L.  \v.     Tin-antimony  alloys ;  Analysis  of r 1254 

\1<  k,  ,  nine,    i      and    F.  G.  Beasley.     Metallic  compounds; 

Extraction   of   from   ore-,    mattes,    residues. 

etc.  (P)   1391 

Metallic  compound  tion  of from  complex 

ore-,  mattes,  etc.  (P) W16 

I.  O.     See  Nelson,  A.  C 935 

McEenna,    C.    F.     American   chemical    industry;     Building 

1441 

nzie,  K.  G      Carbenes;  Studies  on  the 549 

,>,•   Richardson,  C 681 

Mackeson,  11.     Waters;    Manufacture  of  aerated  (P)  1267 

Mackii  !      D      Alloys  (P) 1015 

Mi  Laughlin,  W.  C,  and  F.  F..  Whitney.     Explosive  (P) 1135 

Macklind,  W.  I;.     Dryer  (P) 337 

Si  parator  ;  Centrifugal (P)  679 

McLaren    B  irk.     Shale-dust  and  coal-dust  tests 

Broxburn 261 

SIcLellan,  B  G.    Calorimeters  for  solid  fuels.    Discussion..     741 

McLennan,  A.     Leather ;   Treatment  of (P) 289,  12l7r 

.    1  cream (P) 585 

rtingof .     Discussion    475 

McMillan    I  P 590,1471 

HcMyn,  J.   W.     Alkalimetry  and  acidimetry  of  dir*y  and 

coloured   solutions    454 

McKamara  3      SwHarker,  G 1286- 

Mc.Naught,   \v.     Drying  wool   or  other  flbrous  materia 

Machinery  for (P) 559, 1199r 

Wool  washing  and  squeezing  machines  (P) 130O 

McKeale,  B.T.     See  Dt  St.  Laurent,  E,  J.  S 283 

HcNicoll,  D.     See  Irvine,  I.  C 1028 

McNitt. B.J       S  i  hem. Co 826- 

Maooi hie,  H., and 8.  A.  Vasey.     i I;  .Nutritive (P)    836- 

i;    and  \\  .   i;    Hej   .    1  and  emulsive 

d  its  manufacture  (P)  889- 

Soap  and  the  manufacture  thereof  (P) I214,1260r 

Mcpherson,  W.,  ai  Oi  ipparatus  for  the 

electric  t  of (P) 885. 

HcVeen,    K.  H.     Brass  turnings;    Melting  in  the  oil- 
furnace       138& 

,  in,    v., andl    T.Barnes.    Chromium-steels  ; Physical 

properties  of  2  per  cent. 633 

Mc Williams,  J.    See  Ballantine,  J.  B 683,  I242r 

Haddock,  W,  E   and  I     D      Earthenware  articles ;   Placing      l»'< 

in  kilns,  muffles,  etc.,  during  liringil'i 1011 

Hadema,    G.     Unmonium    phi                bdate;    Precipita- 
tion ol  m  presence  of  organic  acids 1130 

oi  phosphoric 
1180 


\  \  \l  E    INDIA 


li"!>s. 


0 
728, 

109 

[08 


r  v.l 
M»'|.'ni.i,    I 

itlon  u(  with  ammonium 

1179 

Magll  Q       -     i   iittl,  v 

Ire,  P      S«  Holden,  G    I' tU 

Mali!  ill  on  714 

I  Llq         .  lb] 

on  I    ■        

i  ,i  mines  ; 

r-noe  ol  minul  - '  106 

Mahlwerke    Frledrlchsthal      Mi  Id    and    Its 

isle        -  i  l'i 87 

ompounds;     Red     I 

bj   sponjn  copper 1881 



Malllnrd,  l.  i       [ndlruhln;  Constitution  ol 80 

iux,  C.  ii      md    H.  J.  Westovei      I  

P)  1 1  is 

W       Punraten   oi   other  hexavalont   metal  ol  hii.li 

fnslng-polnt :   Production!  d (P) 

ttei    R 

Makln,    I       Drying    brewers'    refuse. 

(P)  

Malaquin,  P.    Strychnine;   Characteristic  reaction  for ■ 

1   ml  unions with  ■ 

recover;  of  the  pro  I  

and    \    v  Moschkoff.     31  ir<  h      Pi 



Starchy  matter     Coagulation  of     — oyfreoilnn 

p  iratusfor (P) 1289 

Mallet,  M      I Ixpli '  '  ■  the  power 

of  —       P)  10 :^ 

HaDmanD,  I      Distilling  (P) 1240 

Malmsten,  N    K.  B.   and        I     i  erphosphate 

chambers;  Apparatusfoi  -(P) 1262 

Halvexln,    I'.    Cuprlc    dimethanaldisulphite ;     Preparation 

of  — -  (P)   1105 

Ifalvezln,  P.  I;  \-« 

102 

Icing  place  in 

Maly,  li.     D;  for (P) l  161 

ii  Glass  drawing  apparatus  I  P)  1100 

Mamclle,   1  le  as  s,.il  Insecticide  :   Use  of 

167 

Mam-hot,   V7.     Xitrie  oxide  and  cupi-ir  salts,    Compounds 

1  -'112 

iry  of  the 

: 1874 

and   w.   Brandt.    Cuprous  compounds  ol  ethylene  and 

85 

ami  r.  Buttner.     Ferrous  compounds  of  nitric  oxide 563 

Manganese  Ste  I  Sail  Co      Mai     inese  steel  ;   Treating 

to  obi  P)  575r 

See  Potter,  vi     S 219,219,219 

Mangiamell,  I                n  or  oilier  wis.    Continuous  manu- 
facture of (P)  817 

Manls3.tdji.in,  II.  H.   Celluloid-like  materia] :  Manufacture  of 

a  non-inflammable (P)  Is:. r 

See  Merckens,  VI     1101,1181,1199,1228 

Mann.  J.  C.    Corrosion  of  Industrial  Ironwork.    Discussion.,     059 

Creosote  :  The  testing  of  i  

Turpentine;    Analysis  of .     Discussion    242 

Mann,  K.,  and  P.  Bnrmel                 bbei  substitute;    Manu- 
facture of  a  i  l'i  1  166 

Mann.  \V.     Lead  ;    Determination  ol  small  amounts  of 

in  antimony-copper-tin  alloys  (bearing  metals)  ....  nil 
Ibnnesmannrdnren-Werke.     Briqnetting    ore    Ones,    blast 

furnace  dust,  metal  waste,  eti      P      828r 

Manning,  B.  J.     I  ite   1261 

Mantis.  A.  G.     Leather;   Process  for  stripping (P) 1121 

Manoury.   H.   A.  J.     Sugar  from  sugar-containing  plants; 

Diffu-i.  acting (P) 1402 

Mansfeld,  J.    Set  Scholl,  B    808 

Manuel,  E.  \      Set  Frankforter,  G.  B 274 

See  Levi.  I.,  i: 49,  440,  771 

Maquenne.    I.,   and   E.    Demonssy.    Leaves;    Toxicity  of 

certain  salts  with  regard  to  green 980 

Marantonlo,  M.     See  Giolitti,  F 431 

Marchand,  O.,  and  others.     Paint  (P) 640 

Marcllle,  U.  Cottonseed  oil  in  olive  oil ;     Detection  of  . 

Use  of  sealed  tubes  in  Halphen'a  test 888 

Oils;  Absorption  spectra  of 1319 

Olive  oil ;  Composition  of  Tunisian 1212 

Marckwald,  E.     See  prank,  F 1398 

Marcusson,  J.     Mineral  oils  ;  The  optically  active  constituents 

of 548 

Wool-grease  oleinea  ;    Examination  of 1396 

andl'.w    iiimihsen.     Kubber  mixings  ;  Determination  of 

mineral  fllliog  in 1068 

and  Q.  Meyerlieim.     Paraffin  wax  from  petroleum,  lignite, 

and  shale 806 

See  Hinrichsen,  F.  W 224 

See  Holde,  D 962 


PA0K 

168 

Margolin,    \      Bli  a  hi  ig    fnbrl  Process 

Harlnlor,  i.   i  C.  A  110  I,  1871 

Marino,   1..    Sclent  letorminatlon  ol 



(P)      9'    I018r 

r.  ,n.  ,,i  ■.    

(Pi      

■   Ii  ib    ting 

Hi,-  lead  -  i  Ive  electrod 

from  peroxidation  (P)     ill" 

Zui  o     i  .   ■  ■■  I    '     ! Ill,     ichthyi  i  ""in   II 



Marlon,  \      SeeUi  

P) 

ii  ,i  i.ii  ,  II       Rubl  I  i 

w,  I  ,  G.    "  Drying  machinery  and  practice  ' 

and    \     \     Marlow.     Rubber    and     Blmllai     i-r,oi  u 

'ppai  I     

,,.    Steel;  Magnet -,  andp  tism.. 

balk,  C.    Calcium  and   ib  olul 

and  F.  Nicolajewskj .     B  ith  calcium  an 

alcohol   

den,  M.  w.    P  1 107 

Mai  den,  P.  H.    Guarana  1221; 

I 

(P)  , 

Electrodes     Manufacture  ol  alkaline (P) 1018 

Marsh,    I     1       ind    B   ikins    Manufacturing  Co.    Thcrmo- 

elecl  ric  &  iuple  (P)  

Marsh,    ,T.    E.    Mercuricamphoi    ci  1  m    of 

■is  on  1473 

in.  1   uri-ii  lide  di     lived  in, ethei  ■ 

.11.    A.     Dyeing    and    similarly    treating    textiles    on 

bobbins,  etc. ;   Apparatus  for         (P) 4r.) 

Marshall,  E.  M.,  and  "VI    *   Smith.     Bacilli  culture  and  preser- 
vation (P)    718 

Marshall,  G.  II.    Cellulo  

from  Bl  1      P)  1152 

Fibre-yielding  materials ;   Reducing (P) 1199 

Marshall,  3.  P.,  and  F.  H.  Ludington.    Drying  machine  (P)  ..     678 

Marshall.  T.    B..  ami   Dc     Laval    Separator    Co.     Clarifying 
and    altering     liquids    and     ilui'ls ;      Centrifugal 

dne  for (P)  678 

Martrll,  P.     Salt  industry  111  France  877 

Martens,   A.     Rubber   materials    for   Insulating   purposes; 

11  99 

Martin,  E.  R.    See  Porter,  A.  W 1091 

Martin,  J.     Clay  for  making  pottery  ami   other  articles  ; 

Treatment  of (P) 1106 

Martin,  J.  W.     Filter- P        260 

Martin,  P.     Iron  or  steel  :  Treatment  of to  prevent  rust 

or  corrosion  (P)   1113 

Martin,  S.  G.,  and  others.     Iron  ;    Extraction  of from 

ores  (P) '. .   1458 

Tobacco  ;  Ageing  and  curing (P) 106,  1076r 

Martin,  W.  M.     Ores  or  their  concentrates:    Separation  of 

lex (P)    B25,  884,  1116r,  1257r 

Martiuanil.    V.      Musts   containing   sulphur   compounds; 

Fermentation  of  saccharine (P) 1404 

Wines    of    definite    colour-intensity  ;     Manufacture    of 

(P)     1326 

and  F.  Savournin.     Musts  ami  other  liquids;    Automatic 

apparatus  for  Bulphiting (P) 511 

Martlndale,  W.  H.     Essential  oils  in  relation  to  their  antiseptic 

powers 1470 

"  Or^ an  is  chart " 1042 

and  w.  w   Westcott.    "  Extra  Pharmacopoeia  " 1042 

Martini,  ( .    Storing  Inflammable  solutions  (P) 875r 

Martini     unit     HOaeke,     Maschinenbau-Qes.    Inflammable 
liquids     Pro  lucingand  collecting  non-oxidising  gas 

for  protecting (P)  547.  648f 

Inflammable  liquidf      Storage  ol  (P) 337,  478r 

Inflammable  liquids;    Storage  and  transport  of  

(P)    547,    547 

Marx,    N.     Cane    juices    and    syrups ;     Formaldehyde    as 

preservative  of  raw 1401 

Marx,  R.  J.     Paper  ;   Apparatus  for  saving  or  concentrating 

pulp  in  making (P) 1004 

Marx,  T.     See  Binz.  A 1200,1200 

Miscall,  H.  O.     See  Penhale,  J 634 

Mascelli,  L.     Dyeing  by  pulverisation  ;    Apparatus  for 

(PI      812 

Mascbinenbau      A.  -  G.         Golzern-Grimma.      Evaporating 

apparatus  with  lateral  heater  (P) 743,  933r 

Mixing,  grinding,  bleaching,  etc.  ;  Vessels  for (P)  488,  622r 

Maschinenbau-Anstalt   Humboldt.     Drying   drum   or  stove 

997,  1191r 

Wort  filter  (P)  510 

Mishinenbaiiges.   Martini  uml  Hiineke.      See  under  Martini. 


+  4 


JOURXAl    OF  THE  SOCIETY    OF  CHEMICAL  INDUSTRY 


PAOB 
Masehiiieiit  atiug    apparatus; 

200 

:or  purifying  and  decolorising 

,1  

Maarldnenfabrik  Imperial.    Di  1290 

r    Kyll.     R                                      inlnB 
in  in i 

\ ..-  •  •   817f 

_  I.     Fil.er- 

-  

silks  ;   DMerentlntion  il 1299 

i  42 

\\    p     Water  supplies :  Purification  ol by 

rites   107 

i  adultera- 

1071 

Mil .  aad  others     Gas  producers; 
verable  ami:  i 

l.ituu.  —  (P) 

Massini.  1'  liin.  J 693 

Masson  I     I'uli'iimi  carbide  ;  Action  of  water  of  crystallisation 

'-10 

lire from 

P 1391, 

Mas-  i  231 

"  .  I       1049,  1049 

Masnda,  X.     Dn  — "76 

ins  ;  Apparatus 

1300 

Masurcl.  G.     Drying  size  I  warps  :  Machine  for (P)  . . . .     940 

Mathers,  i    I  ■    Lead  placing  and  refining -24 

Perchloric  acid  from  sodium  perchlorate  :  Prepara- 

n  at ho 

Mathi-iu-.  W.     0  of  metallic (P) 1016 

paratus  for  treating with  gases  (P) 

i.    Parmer.    Drying  apparatus  for 

P) 745 

Math]  3    337r 

intrating   apparatus    tot    soda    lye,    e*c. 

(P)    546,  548r 

Matti  W    Heintz.    Japan  wax ;   Unsanoniflable 

mutter  of '-22 

Matthews,  E    B 

I 286 

Matthews  and  Ya  - .  w 260 

MatweierT,  M.     I  MetaSi  graph;  ol 

! :  Nature  eln 1385 

Maul    \    S  mifaitiire  of with  compression 

11 

and  A  I'm -l  :   Treatmentof (P) 3S9 

I  rays 

ng 203 

Man.  417 

Main  '■  cramdat- 

P     12)0 

Ir.-iiil.  .! 95] 

Maur  1 1H21 

ikrff.F      See Roessler an  ■  C'hem.  Co 18 

1       Phenyl-fatty  ai  synthesis  of  the 

112 

reringfinely- 

divided  mattei  from  (P) 

MaK  grist:   Production  of  —  (P)1404f 

:  rjmponnd  (P)  ....   518, 1039r,  1412.  147-Sr 

Maxted,  E.  I!      Sa  Fischer.  I 952 

Mazwell-LefrDy, B      Insecticide i  Anew-  — 967 

May.  G.  n     and  W    U    Grosvenor.     Paj  I        etc.: 

ting  and  drying (P) 84,  484r 

May,  T.     ■ ,.,-  |.ui  ihrrr    I'  870 

May*'  iponi- 

li.,  it,  lark 4;;7 

Mayer,  M.    Gas;    Determination  of  the  illuminatinc  glower 

of ■  from  tie-  heating  value 1242 

and  A    1  'I  of  carbon  bisulphide 

from  lighting 869 

and  B.  Havas.     Enamel  undercoat  ;    Importance  of  the 

-    •• 1455 

Marnard,  F.  M.     Brewer?'  worts,  etc.  ;  Fermentation  of 

(P)  

Brewing  plant . ;   Oompai  i-h  and  foreicn 583 

Mayo,    C.    K.     TO  \pparatus    for 

extracting  gi  —  (I'l 941,  I200r 

Mayoux,  P..,  ami  oilier--.     Dye-vats  :  Appatal  ai  lor  charging 

(Pj  812r 

Meckbach,  E.     Set  Bayer,  F,  uud  Co 1215 

Mecklenburg,  W.     Petroleum  in  the  AmeBline    1291 

potassium  ferro-  and  h-rricyaini,  ;     Determination  of 

940 

St  B .II"   1396 

Mees,  C.  t,  K..  ami  J    H.  Pledge.     -  .1. 

used  in  examining 763 


I'AOK 

M 018 

iflc  value  of  solid  fuel  ; 

isuring  the  d'>  11 

■ehTdorff,   w.     Uimeatary   product    from  skimmed  milk; 

Preparation  of  an         (P) 1130 

Meiro.  A.    Grease  and  sine  from  bones  .    Extraction  of 

1213 

i  .    Detection  of    —  in 

ganic  mixtures   506 

Velninger,  i.  om   Icacia  species  and  from  Metia 

.1  •aiirncldn     710 

!,  A      Sei  IffUllex,  D 10S2r 

■ilieimcr.  J.    See  Buchner,  I. 894 

Mil— nil,  11.  and  S.Felser.     Iron:   Rolled at  ditlcrent 

manufacture 354 

Meister,  0.     Silk  weighted  with  metallic  salts;    Rendering 

more  durable  (P) 1154 

Si  •  VTilhelmi,  F 1320 

Meister,    Lucius,    und    BrUning,   Farbwerke  voriu.     Aeetyl- 

liraquinones ;     Preparatu f   

1295 

Alizarin  printing  ;    Preparation  of  compounds  For  use  in 

(I'i    1103 

i. hlaiiiiho-airthTauuinoi.es ;     Preparation  of 

I  i'i     1297 

Antln  buffs;    .Manufacture  of  (1')    *2r.  4l4r, 

939,    1297,    1297,   I370r,  1450 

hraqninonyl  teocyanate;    Preparation  ol  (Pi  1243 

i-Anthraqiiinoirylurea   chloride;    Manufacture   of  pure 

(I'i 1294 

ArithrarfuinoTryhtreae ;      Manufacture  of (I'i  74'j,  750r, 

1099 

Antiseptic  (P)       42r 

ArsetnKii  \  Eglycollic  acids  (P)   977r 

l-Aryl-2,4-dialkyl-3Jh  il  iBenmethyl-o-pj  rar,olones     ami 
1-arvl  -  2'4  -  dialkvl  -  5-halogenmethvl-;.-pvra7.olone.s 

(I'i  46r 

Arylsulphoxy-acetic  acids;    Preparation  of  carboxyiic 

icids  ol    — (P) 14 

Azo  dyestuf!  and  colour  lakes  therefrom  ;  Manufacture  of 

a  mono (P)  1002 

Azo   dyestuff   insoluble   in   water:    Manufacture   of  a 

yellow 1 1'>  938,  1297 

Azo  dyestuffs  for  making  fast  lakes  ;    Preparation  of 

bluish-red (P)  1297 

teodyestuil    :    Manufacture  of (P)   412,  413,  483r.  t;2l, 

750r,  IIKI2.  1051,  I245r,  1370r.  1370r,  13"0r 

Bacteria  cultures  :    Preparation  of  specially  active 

(F)    719 

Bowkin  i   :ii. ic is  dyed  with  \at  dyestutfs  (I'i  419,  560r 

i,<  iffbre;   Production  of  -  — (P)  . . . .      84 
l-/>-I>iull-.ykiiiii!ii'i'hcuyl-2-alkyl-3-oxymethy]-:,-pyra2ol- 

ones;    Preparation  of (P)     298 

DianthraQUinone-imraes ;   Preparation  of (P)     ....       14 

o-I>ihvilro\\  phenvlalkammes  ;     Preparation  of  optically 

inactive (I')   Till.  11 7S 

Dyeing    with    sulphide    dvestutfs ;     Process    for    

IP)    

Fabmci      i'         .''in  of  mufti-colour  affects  on (V)    942 

Formic  acid  from  formates  :  Manufacture  of  eenoenl  ratted 

(I'l 1133 

i  ,  i    and  then  reduction  prod 

ii  i'i  amino-derivatives  of (l't   1  its 

Indigos  ;    l'enia-  and  hexa-bajogenised  (!')      41:;,  683^ 

687f 

Lakes  ;  Manufacture  of  hluish-green (P)  ....    ll-ii.  1463f 

if  .he. imts  containing  sulphur  OP)  .Jil,  82f 

\;ihi'' inn  [oki  I      Preparal ton  oi  |l'i    16 

Mitro-dias  i  compounds  :   Preparation  of (P) 1244 

Paper  na  I  ing  reiii  I  like  effeot  .    Manufacture  of on 

i  per  machine  ( I'i 17,  208r 

Pentah ndigo;    Vfanufai  uire  of (P) 342 

Sulphide  dye  tuffs      jlanufai  I  ure  of (P) 1150 

Sulphipic  acids  ;   Preparation  of  aromatic Erom  the 

snlphochlorides  (P*)  1295 

!Ti  tral ooit  IteauiactiEw  of (P) 267 

I  i,i  ,ni. I, j..  vatdyestuffs  (P)    IMr,  207,.  2Q8r,  621,  7. .or,  BM, 

so. 1,,  939r,   Ki.'.lr,  1370r 
Xhiopheni  ileal  1,  ixylic  acids ;   Preparation  of  0-  and  pcri- 

207 

Triphesylmethane  .histutls ;    Manufacture  of  violet  to 

blue  (P)   1297 

Tuberculosis  immane-sera  ;  Preparation  of  active (P)  1228 

Unions;   Producing  coloured  woollen  effects  in (P)    7.V2, 

1374r 

Vat  dyestuffs  :   Manufacture  of (P)  81,  146r,  687,  1100/ 

M,  k,  1.  1.    I.  II       Tin  nines  ,,r  ovens  (P) 1145 

Meiander,  K.     See  Killer,  H 1324 

Melcher,  A.  C     .silver  chloride,  barium  suljihate,  and  calcium 

sulphate:  Solubility  of a!  liicli  temperatures. .     150 

Moldola.  I!.      I.thyl  alcohol  .   The  lirst  synthesis  of 787 

"Evolution,  Darwinian. and.Snencerian  "    1478 

Melhuish,  W.  ,1.     Lactose;    Preparation  of for  use  in 

brewing  or  puniiuc,  ale,  hoer,  and  stout  (P) 1127 

Mcllet,  R.     6-6ulpho-n-li,'i.phtholazo-nj-hytlroxybenzoie  acid, 

a  new  indicator  for  alkalimetry 1274 

Moiling,  S.  ley,  1 419 

Meliis.  n.  B.      let  Digby,  W.  P 406 

MeDmauu,  R.     8ee  Wradisch,  W 102 


\  Wll  INI. I  \ 


(P) 


704 

206 
1084 

677 
1366 


I'O.I 

Hatlor,  .1.  W      I  lays  .   Rati  rnal  '  Ion     31 1 

Ctayi  .   8]  .,',i  .'i  vttrlfli  i 

iron  in  « )  I  mounts  of , 

"i  nlcki  I  .  -t -<i 

i 

1067 

W  1283 

.  .   Econ baa  --ami 

18 

M  .   in. I  I     i  i.n.i. I       >i  I     hi. huh.'  ..i 

..      777 

II 

it  nea  aa  a  (P)      1455 

Menga,  '•    A.    "Melting  i >< -itn   determinations;    Stud] 

••       ..    147S 

\  174 

■angel,  P.  lea  ol  the  i  he 

411 1 

Mcnon,  a.  K.     Jm  Eesava-Menon 

i,    *  .  and    v     kl  I  '     and  the 

worm  pupa ij:i:i 

sterol  Ironi  walnul  oil  :    I  he     — 

■  ir  ini  u  tar,  oil,  etc  ,  bom 

las,    \    W.  I  o,   v 

u     \.     Barth]  material  :    heating 
clay,  slimes,  minerals,  etc.,  and  waahtng  and  adoring 
(P)   

Mercier,  P.     Hyd  ils ;     Emulsions  of 

I  

E.     Alkaline-earth   silii  I  pan n   of  - 

(P)     25,489 

Amiui  ihotographic  developer  (P) 97t> 

4-Imlno-5-fsonitr<  typyrimidine     and     lta    3- 

alkyl  derivative :    Preparatl  (P) 1409 

Magnesia;   Manufacture  i  (l'l  1206 

um.i.s  of  metals  having  a  high  heal  ol  oombuetiain; 

"i      i  I'' 14:.;. 

Thtoslnaralne  solutions ;    Preparation  oi  concentrated 

(!'.  1134r 

and  V7.  F.  Fllmm.     Indigo  series      Prep      lion  of  leuco- 

compounds  of  the (P) ill 

Merckcns.  vt'..  and  H.   B.  HanlssattSian      Plastic  material; 

—  (P)  1 101,  1499 

Films:    Non-inflammable especially  fur  einemati 

graphs  fP)  1184,  1528 

Desiccating  apparatus 

614 

Merrick,  8.  O.     Oi  I')  985,  IfltMr 

Martens,  i:     Printing tabrl  etc.;  Machine  for 

120(1 

Hertem  undi  phophallus  species ;   Rendering  root 

products, 

Insoluble  in  water  (P)  77.", 

■erton,  II.  R.,  and  Go.     Copper  producti I  fchi   World 

Marton,  8.  D     Gas  analysis  apparatus  (P-l 

Roasting  furnace  fP)   1 1 13,  I898r 

Mertz,  V.  E.     Cuprammonium  solution  ;    P  

I 

British  Cellulose  Synd..  Ltd 24 

Men,  K.      v  lours  ineoluBli   m  ,.n  ■    Preparatl 

(IP)        

iff s  Insoluble  in  oil ;    llanufaoture'Of (P      182 

convening into  'haloid  - 

in  line  and  bromine  into  alkali  iodide  and 

P]  152 

R.     Sulphur    dioxide,    sulphuric    anhydride,    ami 
sulphuric  acid  :   Manufacture  of  fP) 

Keaa  EBchmitt,  \      he  In    rnatlonale"^  \ -'..    1205 

Mestrexat,  w.     -     \  ■      ]    t83 

Metal  Finishers,  Ltd.     Set  Booafleld,  E.  G.  P 4lC 

Metalloids,  It  1      Seal  S.  0 359   381 

Ketallurgical  Co    of  America.     Sat  Meyer.  F 74:i 

btaUiirgtscha-Ges,    MettOifeTous  BubstAncea      Deeulphmfls- 

lug  and  agnlomeratii  divided    -(B)  ....     7u2 

i  for  roaating  and  agglomerating      —  (P)     82-7 
Metals  Extract!  incorporation.     Sea  Durant,  ll.  T 1 1  h; 


Bommel,   W. 

Ss  [vol .   B    v.     i 

Metcali.    \    T.      See  Bradford  Oyer-' 

Bateau,  ll.    See  Cox,  A.  M 

14,  E.  J.     See  Groehon,  J.  A.  . 


160,    160, 

108  : 

Assoc 1301 



m>7 

....  1070 


Methaleo  Chemical  Co.     See  Halloratt,  H.  G 

Metz.  A.     Rubber  and  resistant  materials;    Product.-  'made 

from  mix)  urea  of (P) ."..... 

Metz,  11.  A.     Colour  industry  in  America  144-lr 

Metz,   H.  A.,  and  Oo.     See  P,euter,  B 117Sr 

Metzger,  F.  J.,  and  M.  Heidelbetger.     Oerium  in  cerlte  and 

monazlte  :   Volumetric  determination  of 

Metzger.  G.  R     Cement  :  Treatment  of  blast  furnace  .lap  In 

making    ■   fP)    ' 

Metzler,  A.     S«  Ilofmann.  K.  A 

Meunier,  J.     Platlaum  :   Incandescence  of in  mixtures 

of  coal-gas  and  air  12 


70 


694 


90 


i 

heal,     an. I 

change*    i 

Menu;  

.  im  basi  .   Manufai 

t  77,  12U,r 

Palnl    i"  i  i     i.  ini  '  '.  i  ■..■     P 
Heyi  c,  A 

pound  i  2 



n      I  in.,    .mil   magna  la  ' 

with 

W     1070,  1070,  1070 

Meyer,  ]  (P) I7ir 

(        Riibbei  Devul 

(P  i 

i    ii     hi. 1 .1    M.A  innu- 

factnn  I  1065 

i        Pli  (P)  

i     and    ntbro-eellulosi  .     Mam  factui 

m  Mr 

Metallurgical  (  o.  ol  1 1      I  Furnace  ;  Be 

(I  T43 

P . . . 

tave,  P 

\i.  •. ■  i   ,i   .     \  .  i„. i    .  . 

sulphide;    Manufacture  ol        -  (P)  ....   166   566r,  67fl» 

O.     See  Eisner,  W 1121 

Ueyet    R.  i     i  '  i  '.i    -I"-'  .      Thorium  ;    Determi 

In  monazlte  sand   

and  ol  hei        Scandium  and  H 

>i    ■    i     I       Ral  hi"  ■"  Id        Powi  in ....     753 

Meyere,  A      Precioi  Fnflut  tm,   Viays, 

and  cathode  rays  on  — —  23 

'.  Id,  J      i  I" H'  in  i  I    i   '  i'  hi  ; 

Pj  rogallol  'i i  bj  i  ethex,  a  de  1135 

Meyerheim     G      Mineral   alia  ;    Cham  laltie 

bark 

-i.il.  .1 306 

-  i        i  .ii  ■  .    "I"   i  li.'.n1  ii  P)   

Meyersbei      G      3eparatl  i  >m  gas-liquid  hum  ■ 

(1>)  1093 

Mayei  Ztmmerli   E.     Bunsen  burner  for  Ulun 

(P)  .   1097 

\in  ii."'!     I  Mu iction  of  i  hlorlne 

and    ol    carl 

tetrachloride  on  metallic    —  121.4 

Michnelis,  K.     Separators:   Ceotrilogal      — (P) 1047r 

; .  .1  ilaments  ;    Process  and 

apparatus  for  making  (P)  936r,  I294r,  12'.t4r 

i  iti.ui  ol  orgai 

1-.74 

w      Settling  and  

Mi,  hell  i  el  fie.      Pa'bri  ig  balloons  :    I 

rmpermenble   [PJ    11"0 

.ii    R      Bee  Bchdll,  R 442 

jfioko,  K.     Mu  .  i     iiti.ii  of  creatinine  from  — 

—  

alidlan  1  Chen  leal  Co      5    Quayle,  «    0    

Mi  -   W.     S  ■'    B  .  Co        B09r,  ll.'.lr.  1244r 

Uijnssen,  C.       Films     ol     ace'tylcelhilose     foi     hi  illation, 

photograp tc.(P) 

Miklauz.  I:  I     W         

tfikolajczak    \     md  F.  Si  hhiewi  id      I  P) 

.Mill  ami.   .i.     Red    lead;    Physico-chemical  and   technical 

Ilea  "ii 282 

Miles,  J.  B.    Air  for  use  In  metallurgy  ;   Treatment  "i  — — 

1210 

MfJTberg,  i      and   Banker  et   Hartniann.     Pickling  liin 

id  and  ir<m  salt-  ; 

-  (i'i  .  , : 

Killer,  K.  11.     '■!  630 

\v.     CradHle  fiu-oai  ••  i  i'i    I267r 

Milne.  .1.     Manures  (P)  

Milne.  It.     See  Hutchinson,  R 

Milne  S.     Paper  pulp;  Apparatus  for  recovering (P)  . .     i-i 

ttlnajeff,  w.     Indigo  llluc  :    Pecuiiarttiee  of  the  dyeing  of 

on  cellalose  fibres 

Minerals  Separation.  I.t.l       Sea  Hoover,    1 '.  .1 575r 

Sulman,  H.  I B3a> 

Hinea  dc  Manganese  da  Das  BobeseeB.     Fertiliaai  b 

ii   manoaneae   oxides;    Stimulant   r 

Fertiliser;    Stimulant      —  containing  manga  id 

,ali  iiuii    .in  i  P       

Mm, j. -     .iii...i.    j      simultaneous   manni 

for  nee  as  fertilisers  (9P) ■* 

Minim. ,\  Consolidated,  l.r.J.    SWBiealBuer,  M 6S4 

Minkinann.  D.  C.  J.      Sm  Beijerinck,  M.  W 1027 

Miuz,  J.  V.     MOlasses oi  Russian lx  el      -  t  factories;  Final 

90S 
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k.  V 510 

i  Mi,..-  product!  of 

iund  -      -(P)  

,,-s;    Volumetric 

—   **' 

,r  plates  :    In  ar- 



Mitel 

—      „„ 

Ll''-' 

•      8  '  10;'- 

ture  oi (P)  1301 

"in  10°- 

inder  Kali- 
trie"     .-■■     4bu 

paper;  Prei  muMonstor 

(Pi    

— l21J 

553 

Miii  lluminiumai  Galvarusa- 

1315 

Mochida.  I       -  

Model    -       -  

..-v.  V..  and  Co 

B 

Moeller.  W.  P.  1'.     Breu  

M6U,..  preserving (P)ioi-v 

dioxide;     Compounds 

LL 

MolT.  Manufacture  of (P)    1321 

J    II u" 

Gelatin  Blm(P)  ..    593r 

1  autl 

368 

1  f°r  — — 

I  ing (P> j*° 

arid  i  n  of 1001 

. '  ices  ;  Process  for  1  rearing  ■ — — 
/p\  885r 

'tlt.it,  1> «4 

«2.  565r,  1205 

nsof 953 

(p)   58° 

,     applicata 

lustria;  Tratattodi " 14" 

,    I...  and  others.    Carl)  •  Dew  metallic 625 

j.  H.,  and                       Electrolytic  apparatus  (P)  . .  164r 
•  of  Tasajo  for  making 

(P, 10° 

Monin.  A.     Paints  :   White (Pi.  . 33 

r  use  in  painting ;   white d') oil 

Monin.   I..     Lactic  acid;    Analyst!  of  commercial  solutions 

of  1-01 

Monnot     J.   F..    and    Duplex    Metals   Co.     Metal   bodies; 

Manufacture  of  compound (P) 12a7 

bjects  ;  Pi                      ated (P) 12ofi 

;    Art  of  h  •  '-»    iking  (P) 1256 

Moningna.   A.,  and  G.   I  sen  filter  for  the  direct 

-aphy  of  colours ;  Three-colour  glass  forming 

(P) °78 

Montabn d-Uavray.  V.  G.     Gas  producer  (P) 12 

Montavon.    E      Logwood    black    dyeing   on   cotton   cloth; 

Continuous 18 

Montcocol.  J.     Bet  Surmont,  L 819 

Montgomery,  W..  and  Co.     Sodium  nitrate 1156 

rn  nitrate  statistics   21,  421,  813 

Mod'.  abating  eolations ;    ipparatus  for  ——  (P)  1290 

Concentrating  solutions  by  freezing  ;  Apparatus  for 

615r 

■Xoou  aufacture  in  small  gas  works  ..   1364 

Moore  C  C      Cassava.  et<\  :   Manufacture  of  starch  and  other 

'     products  from (P)  1123 

Moore,  c.  W.    o-Klatorin;  Constitution  of 1226 

Gelseniium  ;  Constituents  of 1330 

ttrln      • 89  j 

and  p.  Tutin.     Gynocardin  and  gynocarrlase 1034 

See  Power,  F.  B 232,  371,  898 

Moore,  F.  J.    "  Organic  chemistry  ;  Outlines  of " 785 

Moore,  G.     Filtering  process  (P)  6?8 
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PAOK 

Morane,  L.     Artificial  silk  ;   Machine  for  spinning (P)  . .  810 
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in    (      [socholesterol  H68 

i,    \ 68 

II    .  h  ks  ;    Extraction 

l>      1105 

Morgan,  C.  B      trot  nof (PI 283 
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Moscicki,    I.     Gases :    Process  and  apparatus  for  treating 
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peroxides  from 839 
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Hut -water  507 

Live  action  of  phosphoric  acid  on 103 

Yeast  by  phosphoric  acid  and 

506 

n,   C     "  Chlmie   organique  ;     Notions  fondamentales 
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Propiolic  compounds.   Cyanoacetylene    1477 

Moycr,  A.     Concrete;  Use  of  mineral  oils  mixed  with ..  427 
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and  i  t  fluorides  on  the  titration  of  man- 


g.Uie-.- 


1155 


\  \MI.    IM'I   \ 


47 


i  101 
Mullor.    M      Wood,    -it.i«      mi    Mparto;     Preparation   ol 

alkaline  lye*  for  digesting  - P) 

Muii.  in      s'i    Rtieiiilsi  '  ■'  iv  mi  i  ■•  i  lo  i  it'-  iw  :.  .7r 
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MQIlei  Jacobs,    v      S  ■   Vrabol  Manufacturing  Co I468r 
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Min.u.     Sea   Mailbe     \ 1381 

Uurex  Syndicate,  Ltd.    Sm  Lockw I.  A,  A G38r 
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Nash,  E.  J     Cement  kiln  (P)     1108 

Nasini,    li,.    and    H     G      I  •- \  i      Radioactivity    ol    Italian 
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i     H      *m  Wi.i.i.  ut    i.     liiomasphosphal  Werke     828r 
National  Blectrio Laini  i  ...  i.    i    «  ,, , 
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.Naumaiiii,  it      Cyanogen     n  — n.'.ti 

Nauss,    i>      Gas    suitable   for   filling   balloons  and   no  i 

fP)   934,  lOnt'r 

N.iul.ui.  t;    ami   11  .  ami  oilier-       Solvents;     Mn. ut,,,!,: 

il1. aline  (P)  4S7 

N. mi, hi  iron's  ut  ,i,.  Marsac,  and   i    i     i. 
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Neave,  G.  B.     Annual  dinner ;  Speech  at aftfl 

Neof,  J.  I".    See  Bichardson,  .1 753 
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Nelson,  r,    1:      "  In  nu-s  and  medicines  :    Introduction  to  the 

analysis    of "      gfj.j 
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Nenninger,  O.  \.     Distilling  device  (P)  47s 
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paration of  1451 
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influence  of  afr  and  light  446 

Neubicker,  P.     Evaporating  drum  (P) :>4.", 
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1  it.mnim  ;    Determination  of  — —  ,',i>. 
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Neumann,  1>      Hop  resin;    Determination  of in  different 
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Ne ami     E.     See  Weiss,    1. 21s 

Neumann.  F.     K semoglobin ;    rreatment ol  tl'i  1271 

Neumann,  F.  E.  F.     Cocoa  powder :   Manufacture  of  (P)     77.s 
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Newell    :  :  non-mcttUic  artii  I 

S1T 

Sew  Ig-  -  and  w.  J.  I ..  Sai ■  i>      Electrolyte 
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eoonomlc  aspects  o(  the 
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letennining 
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Niedringhaus.  A.     G  .pparatus  (P)   1392 

Xiclzielski.  J,  and  J.  A.  V.  Bourgeois.     Varnishes  ;  Increas- 
ing the  drying  properties  of (P)  

-tein,    M.     Ellagitannic    acid    
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Nihoul,  A.     Sugarcane;   The  desiccation  of 
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n    B      Malting  and  drying  grain,  etc.  :    Drum  for 
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Nissenson.  H.     Gold  and  silver  ;    Determination  of  in 
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Nitrogen  Co.     See 


■  nOes.      Nitrogen  and  carbon  dioxide;  Obtaining 

bustion  gases  (?) 25 

Noad  J     Distilling  shale  and  other  bituminous  substances ; 

Apparatus  tor  •      •  (F)     1448 

Nobccourt.  A.,  et  <  le.     Electrode;    Depolarising  for 

electric  batteries  (P)   499 

Nobel,  A.,  und  Co.     See  Dynamit  A.-G. 

Noda.   I.     Stt   Kato.   Y 1007 

Soell  ing.  E      Auxochromes  1 196 

Dyestuffs  ;    Mordant  1150 

Noclting.  F.  A.  M      < -Vanillin  and  its  derivatives 267 

i  ger,  H .     See  Chem.  Fahr.  FlBrsheim 

|Ulds;    Process  of (P)   588.  7  Mr 

See  Courmont .  .1 837 

Bote,  C   1      Stt  DouHon,  H.  1 1106 

NoIL    H.     Immonia  :     Formation   of  in  deep-seated 

waters  rntit aming  iron  or  manganese  compounds  ..     945 

Water  softening    1077 

Water  :   Temporary  hardness  of 1404 

Nottenios,  1>     Oil  :    Beouvery  01  residuary from  earth 

used  for  clarifying  or  bleaching  oils  (P)   364r 

N  rddeutsche  Affinerie.     Gold;    Banning (P)   885r 

Vorlin    K.     Swedish  "  culm  "  deposits  ;   Exploitation  of  the 

1452 

See  Kla-  n.  r 87Ir 

Norris,  F.  P.     8"  Macrallum.  N.  K 765r 

Norris.    I'..    -      Bagasse ;     Determination    of    sugar    and 

— 1219 

Norris.   R.   V.     S  » 1221 

Norris.  W. H.  H  Iteli (P)     878 

Norsk  Hydro Hektrlsli   Kvaelstofaktieselskab.    Ammoi 

te  ;    Manufacture  of (P)   J27 

i^ing  the  factor  of  work  and  the 
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Colouring  matters  of  the  flowers  of  Hibiscus  aabdarifio 

and   i  hesptuia  lampas    * 17, 

Dyestuff;   Natural  substantive 412 

Osyrftrin,     violaquercitrin,     myrticolorin,    and    rutin; 

Identity  of 1227, 

Tan  liquors  ;    Acids  in .     lliscussiou   1361 

.sec  lSloxam,  W.  P 87 

See  Kametaka,  T 

Perkin,  F.  -M..  and  \Y.  E.  Hughes.     .Metals;    Electrodeposi- 

tion  of  

Perkin,  W.  II  .  ami  R.  Robinson.    ifl-Narcotine  (Gnoscopine) ; 

Re-  ilution  of  

rfZ-Narcotine  (Gnoscopiue) ;   Synthesis  of 

Perkins,  C.  C.  Bromine  ami  chlorine,  combined  iodine,  and 
oxidising    agents :     Gravimetric   determination   of 

free     —  by  metallic  silver .">94 

Molybdenum,    vanadium,    selenium,    and     tellurium : 

l>etermination  of by  means  of  silver Ms 

I'ci kin-.  C.  1,.     See  Parsons,  C.  L 137a 

Perkins,  W.  G.,  and  others.     Ores  ;  Treatment  of (PI   ..     498 

Perks.  W.i.       Instillation  of  liquids  :  Continuous (P).-     200 

Pcrlec.  R.  N.     Rosin  purifying  apparatus  (P)   BOO 

Perle)    '-     \      Solarisation ;    Experiments  on 1409 

Peraot,  1.  .  anil  .1.  Guirard  lils.  Alumina  from  bauxite; 
Extraction  of  — ,  with  production  of  barium 
carbonate  <l'j  423 

-in \       212,    489 

ivrpignam.  M.,  and  E.  Candlot.     Lime  and  cement  kilns  (P)     696 
\     II       Vanadium,     molybdenum,    and    tungsten; 

Extraction  ol  (R)  1016 

Pencil.  K.and  It.  I;.     Water  or  condensed  steam  ;  Purifying 

oilt  by  electricity  (P)  711 

Perrier,   t      Acetaldehyde  ;   Oxidation  of   —  -  bv  low  forms 

; -table  life   980 

Perrier,  O.     Dephlegmating  columns  for  distilling  alcoholic 

liquors  (P) 646 

Distilling  columns  (P)     615 

Distilling,  fractionating,  and  rectifying  column  ;    Hori- 

zontal  — —  (P|    743 

F.     Set  Vialleix,  P 1307  r 

.1.     '*  Brown'sche  Bewegung  mil  die  wabre  Bxistenz 

dcr  MolekOli  .    Die  ."     845 

I        Itvrica  Gale,  L  :    Pharmacological  study  of  1035 

\     lioris.       Ferments    iu    vegetable     and     auimal 

organisms;    Rendering  inactive  the (Pi 838 

Perry,  R.  S      Paint;   Manufacture  oi       -(P)   33.  139»r 

pel  vilhac,  II.     See  Ratignier,  -M 23.',r 

B      Cleansing  and  disinfecting  fluid  and  method  of 

i    (I't    1268 

<.   M.,  and  M    F.  bin  Isirv.     Blasting;   Safety  powder 
tor     —  i  Pi ;>93 

,   ii.     Sulphuric  acid ;   Increasing  the  efficiency  of  the 

apparatus  in  making     -  -  (P)     1250 

Sulphuric  acid  :    Manufacture  "t         -  in  lead  chambers 

(P)  1203 

i    ii     Steel;    Present   -tat'-  "i  production  of   

pig  iron  by  tin-  open-hearth  process 156 

Petersen.    P.    M.     Portland    cement  :      Determination     of 

•'flour"  in    — — 89 
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Peteraaon,    \      Furnaces ;    Charging  olcctrl     n    latauce 

i  r,                                                   I  18,  I  I17r,  1212,  I259r 
I ••- r i. . t    P.J  ,  ami  i.   Cbardet.    Copper;   Extract! 

from   poor  ores  '  P»         

ivtii.  i       a   iwec  i      Ire  itnienl  ol        -  (Pi   6 

Petrtu,  J      S«  Gralw    v        MS 

Pstrfk    l'      Hi    ii   i  ns,  .1        

i,,  I       Bubbri  i.i la  .    Discoloration  .'i           289 

Petsche,  I',    w      Pul|i  fibres     Separation  ui  -       from 

slue,  Hllluy     ind  i  Bin   Impntttli  I  I  l'i  880,  I248r, 

1372r 

Pettlgrew,    CS,     ammonium    sulphate    and    otliei    -nils: 

itOl  lor            d')   1104 

Peufallllt,   L.     Fibrous  plant*  .  Chemical  retting  "i  to 

make  papei  pulp  (P>  l '"' 

.mi  \   Leblanc      Betting  ox  fibrous  plants  ;  Chemical 

and  their  conversion  Into  paper  pulp  (P)  1245 

PfarT,  A.     Iron;   Rlectrolytlc  deposition  ol     •  - -fi'2 

Pfann),  M.     Proteins;    Hydrolysis  ol  with  oqueoti 

or  alcoholic  hydrochloric  add  Ml 

Ptaundler,  L.    Sat  Couturat,  L 726 

Planning,    i      8m   Rupp,   E Is 

I'd,  I.    1'.   K.,  and  C    scibert.     Textile  fibres  ;    Process  for 

obi  dnlng         fP)  147.  i240r 

Pllsumer,  V     Ses  Caldwell,  K.J 290r,  12CU 

Phelps,  J .    Hold  bullion  assay  ;  Accuracy  of  the tin 

Phelps,  w.J,    Tin  scrap;    Detlnnlrjg (P)  407 

Philadelphia  Textile  Machinery  Co.     Drying  machines  (P)  . .  I291r 

-chreuder,  A.  M 032 

Philip,  J.  C.    "Physical  chemistry  :   its  bearing  on  biology 

and  medicine  ' 981 

PhlUpp,  H.     See  Deussen,  E 808 

Phiiippart,  t      Separating  tin-  istltnenta  ol  mixtures  ol 

Rases   (P)   1092 

Separating  mixtures  of  liquids  by  centriiug.il  force  ( l'i  Miu:; 

Phfllppii  H.    Lime -silica  ;   Fusion  and  solution  experiments 

in  the  aeries 1201 

Phillips.  F.  Ii     Gold  ;    Precipitation  of  from  oyanide 

Kdnciona    mo 

Phillips,  H.  D.     Uriel,*:    Manufacture  of  -        for  building  or 

road-making  (l'i   881 

Concrete  (P»      031 

Phillips,  W.  v..  and  .1.  G.  DulteeL    Mineral  oils  ■   Production 

of  light  oils  from  heavier          (P)  1300 

and  F.  Hutchins.     Electric  conductors  :   Making  insulating 

coverings  for  (P)    32r 

and  liheolite  Co.    Electrical  conductors ;   Manufacture  ol 

(P)     887 

Phopnix  Iron  Co.     See  Maccalium,  N.  K 70r>r 

Phiiiiix   Schamotte   and    Dinas-Worke,     Refractory    bricks. 

cupels,    retorts,    and    converters  ;     Manufacture  of 

(P)     1252 

Plana,   i:      See  Tortelli.  M 1327 

I'ieard.    U.    I'.    K.    Chemical    industry    ami    metallurgy. 

Dtaoussloi 1427 

See  Sulmnn,  H .  L 573 

Piccard,  J.     Amino-  and  aminophenyl-groups  ;   Auxochromic 

action  of  1 .', 

Polybnsie  acids  ;    Reaction  of  ,  ami  a  reaction  of 

titanium 40 

Picher  Lead  Co.     .Sec  Hughes.  L.  S 1454,  1463 

Pichon.  H..  and  T.  Truchelut.     Carbon  chlorides  ;    Utilising 

to  render  benzines,  alcohol,  ether,  etc.  - 

inflammable,    and    for   the    preparation    ol    rubber 

solutions  (P)     i2itv 

Pickering.    A.   S.      Mercury   statistics    lit 

Pickering,  S.  U.     Basic  salts ;   Constitution  of 348 

Cupricitrates      1202 

Cupri-compounds ;    citrates,  tartrates,  acetates  348 

Emulsions  ;    Separation  of by  filtration  and  uitrn- 

illtration.     Discussion      ". 128 

Boils  .   Changes  in  heated 1217 

Soils  ;  Plant  growth  in  heated 1217 

Pickles.  S.  S.     Aromatic  grass  oils  1079 

Caoutchouc;   Constitution  anil  syni hi                — 707 

lndiarubber  industry.     Discussion   538 

Pietet,  A.,  and  G.  H.  Kramer-.     Papaverine  and  cryptopine  781 

Pictet.  B.  P.     Air :   Separation  of into  its  elements  (P)  517 

Nitrons  and  nitric  oxides  ;   Preparation  of (P)  1250,  1250 

Piedallu,  A.     Stowuau  olei,  a  fungus  occurriug  in  the  oil- 
dressing  of  chamois  leather  1069 

Pieper.  A     Set  IT  t    \ I456r 

Pierce.   B.   1'.     See  Machalake,   F.  .1 695 

Pierozek.  S.     Sea  chrzak7.cz.   I 583 

Pierron,  P.   B      Sas  Cote,   i:    r <i7r.  434 

Pi.-t.  C     Cotton;    Nitration  ol         .  and  contribution  to 

the   knowledge  of  cellulose      -11 

Pie-irak.  C.  S.     sterilising  water  or  other  liquid  by  ozone  : 

Apparatus  foi     —  (P)     1406 

PieUsch,     \  .    and    ii.    Adolph      Potassium    persulphate 

Manufacture  of  (P)    1454 

Ssa  Soe.  ihem.  Ind.  in  Basle '  i462r 

Pllat.  S.     See  Haosmau.  J 1367 


Plenske.    E, 

Pllnatua,  W 

Piotnikow,  J. 
Plummer,  J. 
Podmorei    J. 


Pine  Bl  reel    Pah  ii     I I       Proci  and   apparatus 

for   making  (P) 

I'.mi land 01  'l'i            i  ' 

<      1:  .  and   1.   Gralllol      I  ipparatiia 
10,  oleaulng  tho  washing  watei  from  treating 

i-i  

Pink,   1.      Artificial  marble  and  flooi  ami  wall  coverings; 

Manilla, tin.-   ol  (F)    I  l.dl 

Plnnock,  II.  T.    Clays  :    Formation 

Dlscu    Ion 171 

Pi,,t  .1      ..  1  Brewi  ■      1 :  tit  me     ..1     colouring 

'Pi       '.'20 

Plpsreaut,  M..  and   \     Vila      Zinc  |ulphide      Manufacture 

and  utilisation  ol        —   

Plstor,  G.     Ssa  Chem.  Pabr.  Grlesheiin-Elektron  1004r 

I'i-toriiis,  n.     Lead  glaze- ;   properties  ol  1200 

I'iiitii,   \.  an  1  1.    tfagll     Charcoal      II    irptl      p. .wit  of 

lomevnrietle  of  vegetable         tor  ah  1000 

Plamondob.  C.  A.  and  fl.    SwPrint,  W.  H 

hon,  F.  .  1.     filaments  tor  electric  lamps ;   Manufacture 

of (Pi   I097f 

Plato,  W.     Antimony  and  tin;    Separation  of       -•  by  dis- 

I  illation   1179 

Piatou,   B.     St$  Haber,   V 1257 

Piatt,  .1   W  .  am1  Times  Coloured  Spinning  1  0.     Dyeing  and 
similarly  treating  textile  material  011  bobbins    ■ 

Apparatus  for  -  (PI       149 

Piatt,  W.  J.     See  Houzc,  L 491 

Player,.!.     Gloss;   Manufacture  of  sheet —     (P) 491,  758r 

Playfair,  D.  J.     Annual  dinner ;   Speech  at ■ 860 

\1n111al  meeting  proceedings      802 

Coal  :    Retorting  of .     Discussion    476 

Pledge,  .1.  Fl.     See  Mees,  c.  E.  K 7s:: 

Kaolin  sandstone  :     Use  of  washed    llirscl.au 

for  class  and  ceramic  purposes 213 

Elastic  or   resilient   masses;     Production   of 

(P)     1822 

Iodoform;  Oxidation  ol    — by  oxygen  1472,  1473 

( ire  treatment  at  Broken  Hill 1208 

E.,    and    Consolidated     Railway      Industrial 
straw  Paper  Co.     Vegetable  material  :    Separation 

of  fibre  from ■  (P)   >' 

Poschi,    v,    "Colloids;     Introduction    t..    tin-    chemistry 

ol  "     iTransl.  by  II    II    Hodgs 1339 

Pobl.   E.     Fertilisers;    Preparation  of  mineral  —   -  (Pi...    "'Oar 

Silk  threads  ;    Lustreing (Pi   209 

Poinsot,     M.     II.     Colour    photography:      Preparation    of 

polychrome  paper  for (P)   103s 

Poizot,  E.      Rubber;    Manufacture  of  spongy  (P)  225r,  364, 

708r,  965r 

Pokoroy,  R.     Electrical  power:    Cost  of  producing by 

use  of  blast-furnace  gases  760 

Pol.lihUtte     Tiegelguszstahlfahrik.     Furnaces  ;       Electric 

induction (P)    B27 

Melting  furnaces  :    Method  of  lining  (P)   1460 

Melting  and  refining  furnaces  (P) 1113.  1460r 

Polenske,  E.     Fat  in  foodstuffs  :   Determination  of 511 

Polianski,  E.     See  Doroszewski,  A 586 

PoUak,  II      s.r  .Neuberg,  C 201,967 

Polster,  C.     Explosive  for  detonating  pellets,  etc.  (P)   1334 

Polstorff,   K.    Betalnes  and  choline      Occurrence  of  

in  drugs  containing  caffeine  and  theobromine,  and 

of  choline  in  edible  fungi  43 

Ponder,    C.     Bacteriology    of    the    leather    industry.     Dis- 
cussion         672 

Ponder,  C.  W.     See  Woodheail,  G.  S 1077,  1078 

Pool,  J.  F.     See  Kriisemann,  A.  C 963.  9«Sr 

Pope.  C.  E.     Brick  ;  Cement  flint  clay (P) 153 

Brick  ;    Cement  silica  (P)    153 

Brick ;    Refractory  (Pi     153 

Pope,  F.     See  Southern  Manufacturing  Co 28S,  S31r 

Pope.  1:    -         I  oal  ;    Purchase  of by  the  Uovernt 

under  specifications,  with  analyses  of  coal  delivered 

iu    10OS— 1909  "    1087 

Pope.  S.    Lead  oxide;  Manufacture  of (P)  1306 

While  lead  :    Manufacture  of  ■  —  (P)  438 

Popescu,  D.  M.     Ssa  Dumitrescou.  G 689 

Popp,  V.    Furnace:    Electric  resistance for  continuous 

working   (PI    766.    1212 

I'oppenber.'    I),    and    C.   Stepllan.       Powder  and  explosives  : 

Decomposition  of  1083 

See  Lewin,  L 177 

Purges    P      Paraffin  wax  :    Fractional  production  of by 

cooling  (P>     871 

Porteous.  G.     Malt  ;  Treatment,  of tor  mashing  purposes 

(P)       971 

Porter,    A.    E.     Enzymes  ;     liendering  inactive,   and 

production  of  anti-enzymes  in  presence  of  collodion 

and  other  membranes     770 

Porter,  A.  W  ,  and  E.  K      Martin.     Lagging  of  pipes  and 

wires   !09l 

Porter    D.     Dehydrating  apparatus  :    Conveyor  mechanism 

for  (P)      S*8r 

Wood  pulp  articles  and  their  manufacture  <P>     .   416.  483 
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Postavin,    a.    ud    li.    BerJ  irdnesa     of 

Quenched     —      569 

It,  G.    SmS  H 

I  .  t  n  I  B      Neumann.     "  Analyse  cbimique  appliquee 

f*raJte  complet  d"         "  117.  nas 
Pottarnak,  s      See  Art 

v 
Potbc  |  kiln.-  for  burning  (P)   . .    1012 

bes,    J.       neto-Benxdianlhronc  :     Reduction 

—      308 

ntlirene  :    The  blue  vat  oi  809 

Potter.  11.  .v.  uid  !•    Wesemg  urnace;    Electric 

with  mechanically  routed  charge  (P) 1 4 1 » 1 

Potter  w  s.     Manganese  steel ;  Manufacture  of     -    fP)  ..   1164 
Manganese  steel :  Treating  and  rolling  ingots  of  -   —  (P) 

I,  1S91 

Manganese  steel ;   Treatment  of (P)  lo'.'i 

Working  to  produce   Brushed 

shapes  (P)  4'.I7 

Manganese  steel  Had  Co.     Manganese  steel  ingi 

Treatment  of  (Pi   

Producing  finished  shapes  of  —  •  (P) 

Manganese  -teel :   Rolling  — —  (P)  219 

Poithotf.  1..     Electroplating  apparatus  (P)   31 

Pottier,  A.     Desiccating  and  kilning:     Lpparatus  for  

(P) 804,   1047r 

Potts,  i       -  -  [or  the  purification  of (P)    714 

Potts.  11.  1.      Vulcanisation;    Cold  licit 

i     1142 

:'.nn  m.    F.   (J 1241 

Pouchet.    See  Gaufjer,  A 512 

l'ouget,    I.,   and    D.   chouchak.    Soil:     Relation    between 

fertility  of  a  and  the  phospri  luble 

in  water 1070 

Phosphoricacid  hi  solution  ;  Absorpti  by  plants  1070 

Pougnet.    Plants    containing    coumarfn    or    hydrolysable 

glucosides  :  Action  of  ultra-violet  rays  on 
Poulenc  freres.     Lecithin   and  a    mixture  of  lecithin   and 

albumin  :   Preparation  of  pure from  egg  yolk 

(P)  ... 

and    P.    Lemon/ 

-~ous  combustibles 

tlie (P) 

F'oulsoi,.   \.     Refractory  bricks,  etc. ;    Manufacture  of , 

and  treatment  of  moulders'  sand  (P) 

Silica  ;    Manufacture  of  gelatinous (P) 

Pouzenc.  E.  A.     Perborates  and  perboric  acid  ;    Electrolytic 

preparation  of (P)  

Power.  F    B.,  and  C.  W.    - 

"i  -         

BebaUium  elaterium  frail  ;  Constituents  of 

f'runus  terotina  ;  Constil  leaves  of 

and  H    Etogers  □      Jal  cal  examination  of 

ndra  :  Constituents  of     — 

OrnWiwihtm  Unirto^e* :     Examination  of .... 

and   A.   11,   Salway.      Red   .lover  flowers:    Constituents 

of 

Watermelon  seed      \ 

Power*,  \v    l,     Water:  Treatment  and  storage  of          (P 
Powney,  w.   i:    I       Linseed  oil:    Mm                Ivents  on 
the  drying  of  

Powrte,  J.  H.     Polychrome  screens  for  photography  :    Pre- 

illoti    Of   (P)     

Pozzati.  N.     Sulphuric  a,  id  ;   Supplyin 

to  lead  chambers  in  rnanuJacture  oi  (P 

Ination  of  nitric 

iin-tion  with  an  aluminium-mercury  couple 
Vanadium,  molybdenum,  nickel,  and  chromium  in  special 

steels  :    separation  of  

Prandtl    \v.  i     ..r.    Vanadium  :    Preparation  of 

metallic   . 

Prat.   L.     See  Tei-sset,  J 

Prate,   J.   Sulphuric  acid  ;    Formula  for  preparing  fun 

of  desired  composition   j.  t 

Pratt,    I'     -       >■     Cliamot,   E.  .M 7]4 

Pratt,  G.   II.     .see  stabler,   II g9fi 

Pratt,  .1.  D.  W.     Brick!  :  pi 

Pressed  Prism  Plate  Ola.-s  i  .        s,   v.  L.  O.  . .      19] 

Presser,  P.     Nitrogen  oxides  :   Preparation  ol  (P)  j  j  -  j 

Preoss,    B.     Kerro-sUlcons ;     Determination    ol    silicon    in 

liercentage .  .... 

Iron   and   steel  ;    Apparatus   for    determining   carbon 

.sulphur,  and. arsenic  in  —  - |.,-„ 

Pribram.  P..  ii.     Protein  hydro]  .,,„.,„ 

1  in 

Price,    E.    P.,  and  Central    Ire   I  rlanu- 

alid  Electro  Metal!  ;  ■         ■  , 

and  others.     Incinerating  plant  tor  n  p. 

Price,  IV'- 

consolidating  (Pi    
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•'    or  -ii  1  tit    Hme,   nods 
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Discussion.,     734 
DiscBssion  ..     124 

T.   C.    Humphreys.     Electro-analysis;     Rapid  

wiiii  stationary  electrodes 307 

ii.  .i.      \       Oxidation     of     unsaturated     compounds 

by  means  of  organic  peroxides  112 

Pringle,   R    W.     S«    Richards,   11.  S.   ..   562,   124--.   1365,  136Sr 
Prlnsen-Geerllgs,    ll     C.     Glucose   in  cane  sugar  molasses ; 

;. position  products  of  969 

Manufacture  of  white in  Java 642 

Prinz.  \\     li      Waiting  apparatus  (P)  935 

and  i  .  A.  ami  G.  Phunondou.     Malting  apparatus  (P)  835,  835 
Prior.    P.     Alkaline-earth    sulphates    and    other    reducible 

salts  and  minerals  ;  Treatment  of (P)   1306 

Pritchard,  1.     Vapours  and  gases  ;  Apparatus  for  contacting 

with  liquids  (Pi      1446 

hard,  I'.  M.     See  United  Alkali  Co 1230 

.  w,  \.     Cocoa,  etc. ;   Determination  of  fat  in ..     446 

Xanthine  bases  ;    Determination  of  in  cocoa  and 

chocolate    230 

i .     H.    R.    (<dour    measurement :     New    standard 

1 1  of  663 

Leather  industry  ;    Problems  of  the  329 

Sulphide  dyestutfs  and  free  sulphur  ;    Development  of 

sulphuric  acid  from .     Discussion 677 

Tannin  analysis  ;    Keport  of  the  chairman  of  the  Inter- 
national Commission  (I.A.L.T.C.)  on 1170 

Tanning;   Principles  of .     Discussion 916 

and  A.  Seymour-. Tones.     Tan  liquors  ;   Acids  in ....   137i4 

Producer  Gas  Utilities  Co.     See  Harvey,  C.  A 551 

Proells,  O.     Sulphuric  acid  :    Manufacture  of  concentrated 

(P)     948 

and   \V.   s.   Hall.      Sulphuric  acid  :    Apparatus  for  con- 
centrating    (P) 1104 

"Progress"    Vertriebsges.     Techn.     Specialitaten.     Stone; 

Artificial  (P)    819 

l'r>  or.  H.     See  Thorn,  T.  M 6S4r 
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Smith,  T.,  and  G.  T.  Edwards.     Cements,  etc.  ;   Method  and 

apparatus  for  testing (P)     820.  1252r 

Smith,  T.  V,  and  T.  Deakin.    Electroplating  barrel  apparatus 

i  P  i   97r,  435r 

smith.   W.     Cypenu  papyrut ;    Production  ol  paper  pulp, 

etc.,  from (P)  1152 

Smith,  W.  A.    See  Marshall,  B.  M 718 

smith.  W.  C.     Arsenic  and  antimony  ;   Separation  of by 

the  Knorr  distillation  method    29 

Smith,  W.  H.     Kilns  ;  Continuous (P)    406r 

SmitheUs,  A.     Calorimeters  for  solid  fuels.     Discussion  ....     741 
Smits,  Am  and   S.   Postma.     Ammonia  and  water  :    Com- 
pounds of 485 

Snodgrass,  J.  M.     Fuel  tests  with  house-heating  boilers  ....    202r 

Snow,  W.  D.  and  D.  E.     Linoleum:  Manufacture  of (P)    288 

Snyder,  K.  W.     Rubber;    Apparatus  for  devulcanising 

(P)  503 

Snyder,  F.  T..  and  Electric  Metals  Co.     Furnace  ;    Electric 

(P) 95 

Iron  ore  ;   Smelting (P) 1390 

Sobolewa.  W.,  and  J.  Zaleski.     Acetaldehyde  :  Determination 

of by  means  of  pyrrol,  and  use  of  the  method 

tor  the  determination  of  lactic  acid 1473 

Soc.  l'Atr  Liquide.     See  L'Air  Liquide. 

Soe.    Anon,    des    Accumulateurs    de    I,nminiere.    See    De 

Laminiere.  H 1064 

-  Kuou.  des  Celluloses  Planchon.    Foil ;  Artificial (P)    811 

Soc.    Anon,     des    Omenta    Francais.     Cements ;      Botary 

furnaces  fur  treating (P)     82Cr 

Soc.  Anon.  Le  Crinoid.     See  Lecoeur.  A 213r 

Soc.  Anon.  d'Electricite  Ganz.     Metals  :    Method  ami  furnace 

for  fusing  easily  oxidised  heavy (P) 1113 

3oc    Vnon.  Btectrometallurgiqne.    Electric  furnaces  ;  Method 

ting with  triphase  currents  (P) 1394 

Iron    and    steel:     Manufacture   of in   the   electric 

fP)    96 

Steels:    Reflnint:  molten obtained  in  furnaces  not 

I  electrically  (P) 361,  827 

See  Girod.  P 828 

-  k        Anon.      d'Kmdes      Electro-Chimiques.     Cupro-cupric 

oxychlorlde  and  alkalis;    Manufacture  of— — by 
electrolysis  (P) 424 

Soc     \non.  d'ExptosUs  et  de  Prod.  Chimiques.      Detonating 

fuse(P) 842 

\non.  I.e  Ferro-Xickel.     Aluminium  alloys  (P)    285r 

Soc  Anon.  Franc  Btern-Sonneborn.     Lubricating  products  ; 

Apparatus  for  testing (P)  1137 

Soc.  Anon,  des  Hants  Fourneaux  et  Forges  de  Dudelange. 
totals,  etc.:    Heating,  fusing,  refining,  or  decom 

posing (P)     887 

-..  Ilohr,  J lllOr 
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P101 

Bop    \'r  r   i<  oui  la  E abr  di  li    ole  d    I  'hardonnel 

Pyroxj  ii'i        R  en    and     sulphur 

oompoundi  from  the  nilphydrate  -  lutloiu  used  to 

daoiti  i  810 

I  non    Houllli  Bet  tudlfre. 

rod r  (P)  '.i:ii 

Boo.  Annn.d  I      l.i  him  de  81   Danl     Bnlphldo 

dyeatuffs;    Manufacture  ol  P)   414 

Soo    Inon  d'OugreJ   Morihnye,  and  1    Eloy     Coke  ovens  (P)  cisr 
\n"ti     la    Phi  itogr  tphle   des   Contours, 

i.  ■  Phi  togi  i]  hleurs. 

I  non    dea  Plaque    et  Produlta  Dufay  pour  In    Photo 

graphle  dea  Couleurs      Set  Dufay,  J..  ..     (93,720,841 

Cabai     i  lesfntoxtqui  •          I    coo ;   Removing 
ntoottne  tr..m  (p)     I  i;y 

tnon   des  Yorrerles  el  Manufa  ture  de  Glacea  d'Anlche. 
Window  glass;  Furnace  for  making    — (V)  . .    880,  TS8r 
Soi    luxlllare  du  Commerce  et  da  l'lndustrle.     Kiln  r   Ri 

(l'»     814,  OS] 

Carbun                          llloj  and  it    use  In  reducing 
metal  oxides,  refining  metals,  etc.  (P) 183 

s.N-   ol   i'Im-iii    Industry  In   Baale.     Inthracene    dyestufTs; 

Kanufac ■  ol         -fP) 989,  i  lOOr,  mm, 

Aoth  ■-mil-  ;    Manufacture  of  sulphurised  vat 

I'  267,  137ur 

Inthraren*  dyeatuffs ;    Manufacture  of  vat  -       (P    182, 1197r 
riniiiiimi-  eaters  i>i   hydroxyaryl-urethanes.    •oreaa,  or 

•thioureas     Prepari I  1037 

Dhaso  dyeatuffa ;   Manulactu i  (Pi    

Discharge  effects  on  coloured  grounds;    Production  ol 

—  (p;      1000.  1  ll«r 

DyestufTs;   Manufacture  of  halogenated  vat (P)   ..    11H7. 

1197,  1197,  1870r 

Dyestuffs :   Manufacture  of  vat —      (P) 1450 

Bfectrolyda  of  aa is  solotiona;   Continuous (P) 

-  704r,  I482r 
Konnii-  add ;  Manufacture  of  concentrated  ■  <  im  ..  io;tn 
II  v.  in  .sulphite-  .  Manumcl  ure  ol  anhydrous  —     (P) 

878,  1206> 

Indigo  dyestuifs ;  Manufacture  ol  vat (P)  621,  809r,  I  L97r 

rndlgo;    Manufacture  of  stable  chlorine  derivatives  of 

(P>        lnr 

Tndowl  a inl  nxythlonaphthene;  Preparation  of  derivatives 

of (P)      1388 

1 '  ■  dates      Manufacture  of (P) 816 

Oxalates  ;    Precipitation  of  alkaline  earth (P)    . ...     B78 

Polyaio  dyestuffs  ;  Manufacture  of  aul  -(P)1003f 

Prints:  Production  of  fast  grey (P)     560r 

retraao  dyeatuffs ;  Production  of  substantive  (P)..    1 14/- 

Soi     I  hiraique  dea  i  -ines  du  Rhone.     8m  Mayer,  J.  C     \ 

166.  riiifir,  B78r 
rEclairage,  Chauffage,  el   Force  Motrios.    Ammoninm 

sulphate,  etc.;    Apparatus  for  making (P)  -d. 

Qm  ;   Plant  for  purifying  coal- (PI so: 

Gas  purifying  materials  :    Uevivifyine by  ozone  (Pi    2114 

got      1  I  i    -tro-Chiinie.    and    1*.    I,.    Hnlin.     Alkali    metals: 

Apparatus  for  the  electrolytic  production  of (pj 

885,  lOlOr.  121  Ir 
Blectrometallurglque  Franc.    Nickel:    Manufacture  of 

pure (Pi     221r,  636,  885r 

d*Rxph>itation   des   Procedes   Evaporatofres.    Concen- 
trating liquids  :   Apparatus  for (PI 677 

Evaporating    apparatus    for    crystaUisable    or    pasty 

products  fP)  sis 

te  de  la  Fabrique  de  Produits  C.'hiiiiiqiies  de  Tentelewa. 
Sulphuric     anhydride:      Catalytic     apparatus     for 

Ig (P)    566r 

ranc  del  haleur  et  Lumidre.     Incandescence  mantles  ; 
Manufacture  of (P) 1294r 

I  ran..-    des    Distilleries  de  I'lndo-Chine.     Amylaceous 

material-       B  tiling  for    sacehariticatinn     and 

slOOhOliO  term. ail  alii  in  (P) a^o 

PRice    wine   (sake)   and    other   beverages  front   cereals: 
Preparation  of (P)  1 287 
a  :  Preparation  of  sauces  and  other  c  indimenta  from 
<P>       12R7 

worts  and  spent  goods  from  fermentation  and  distillation 
of  starch-containing  substances  :  Utilising  weak 
— ■ — ■  for  preparing  food  (PI    132s 

Franc.    Blectrolvtique.     Copper;     Extraction   of 

from  it-  ores  and  alloys  (P)     285> 

ation    des    Appareils    Kortiiii;.     ftas 

producer  (PI p ..,- 

Boc.  Franc,  des  Explosifs  "  Promethee."     Explosive  (P)....    1135 

Explosive:     Compressed containing   chlorate 

nltro-eoniponnds  (I'l     I  [35 

Soc.    Franc-    d'Incandescence   par   le    Gaz.     Filaments   for 
electric  Im  lamps:    Prei  

m 74-/ 

Soc.   Franc    de   Material   Agricole  el    Industrie!     Gas  pro- 
ducers;   Suction (P)  1193 

Soc.     Franc,     des     Matures     Filtrantes.     Fats  :      Filtering 

material  for  edible  and  industrial (P) 1022 

Soc.  Franc,  de  la  Viscose,      vrtlflcial  silk,  etc.;    Apparatus 

for  making (P)      4 1  -r 

Rubber  and  cellulose:  Manufacture  of  products  con- 
taining——  (Pi     lOOr 


-■■     Qcnirale  di     Ungrate  0     ink 

hold  n  in--      tpparal  1  t.,  product 

manure,  <t< .  1  p  

80c     pour  I'Induatrli    ure     .    B«  -.11,.  ... 

Ilelll-lf \    In  Ba 

in'1'!  lie    de    Celluloid     I  1 

Manufacture  ol  <  pi    g»2 

801     in. in, in.  He  do  Produits  1  him •■-.    stannic  chloi 

Manufacl me  .a  (p)  424 

1  n.  ;  Manufa  1 1-  ' '  ,,     4U7 

Boc  di  Uonteponl     Zinc  m  Ide     Manufacture  .a  (P) 

801     dee   Tabai  -    De  1 Irtui        1  obai  co  ;     Removal   of 

im  "Ha.   from         1 1'  2:14 

SOI      DOUl    i'l   lib-  ileal    do    l"Ail  mm 

carbonate  :    Manufacture  ol  (P)  

Barium  carbonate;    Purification  ol  (P  B27, 768r 

38derberg,  C   W,     Electric  Induction  turn*  e  (P) 

So.lerm.imi,  K       Nltrii  ...  el       I  ppai  ■ 

N a-  co ni| I-  :    Manilla,  nm    ol  (P) 

.Nitrous  oxide  :   Ma actureol  (P) 

Bfihngen,  K    1.      Methane  in  organic  life ;    Function  ol 

SOU,  J.     See  Stutter,  A 121* 

JOrenren,  8.  P.  L.  and  S    Palltesoh     »-Nopbtholphthaleln, 

a  new  Indicator 117- 

Soiui.  (.'.  E.     Sm  Walker,  F.  H I028r 

Solonina,   v      Harouric  fulminate    

Solvay,  B     Coalgoaes;   Removing  tar  from  (P)  . .  988, 1194r 

Solvaj    el    ic.    Coal  gases;     Vpparatu     toi    removing  tar 

'" ""        -(P)    111-, 

Solvay  Process  I...      I'.arrcl  bodies  from  paper  pulp:    Manu- 

lactureof (P)    ji7r 

9 1-.    v     \\  .    and    K.   .1.   crowiev.     Electrical    Btorajge 

battery  (P)     r <... 

somei- ill.,  i     \\ .     Illuminating  gas :    Rapid  determination 

of  sulphur  and  snlpburetted  hydrogen  In            ....   1192 
Sommer,    .v.    Asphsltum  ;     Method-   for   the   examtnal 

"f 682 

Boramer,  1;      Set  1  Izer,  F 1156 

Sommerschuh.  E.    Tiles:  Manufacture  of  dry- pressed  ribbed 

and  (luted ( I'l  7;,., 

Snnuenhurg.  E.  V.     -tee  Buchercr.  H.  T 14;, 

Sonntag,  S.  and  A .     EnamelliuK  metal ;    Process  for (P)  1383 

Sosman,    R.    R.     Platinum-rhodium  thermo-element   from 

0°  —1755°  C U67 

See  I  lay.  A.  F 282 

Soukup,  A      See  llanus.  J 117..1 

Soulier,  C.    Gelatin,  celluloid,  etc. ;    Machines  for  prodncing 

continuous  Him  -he.t-  .it  (P)     227 

Soulier,  I..,  and  G.  Reisdorir.     Soap;    Marine  (Pi    ....    1117 

Southcombe,  J.  E.    Condenser  water ;  Electrolytic  separation 

of  oil  jr.. in .     Discussion    911 

Ferrocyanides  :    Analysis  of .     DiacuasiOD  323 

Southern  Manufacturing  Co.     Wood;    Bath  for  extracting 

products  from (P)     439,  9<s;(r 

and  F.  Pope.     Wood;   Bath  for  extracting  products  from 

(P) 288 

w I;  Extraction  of  turpentine,  etc.,  from (P183I    • 

102:lr 
Sovereign,    C.     L..    and    A.     \V.     H.     Lenders.     Converting 

apparatus  for  starch  (P) 367 

spat  It,  C.     Sm  ■   t.-t  -i.e.-.  I,  Aniliufahr J7jr 

Spalding,  W.  I.     Copper  refining;  Power  lor  electrolytic 2:1 

spear.  E.  1'...  and  others.     Zinc;   Electrolytic  determination 

of 594,  596 

■-pen-,  c.  \v.     Set  Morgan  Crucible  Co.,  Ltd 712 

Spencer,  I'..  S.     Air  :   Materials  for  purifying (P) 7M|) 

Malt  liquors  and  process  of  producing  same  (P) 1 222 

Spengel.  A.     Su  Woliler.  L 1303 

Spenli1,  J.     Drying  proofed  and  like  fabrics,  etc.  ;    Apparatus 

for (P)    ior.3r 

Spensley,  J.  W.     AVe  Higgins.  E ]  3..17 

Sperber,  O.    Euphorbia  ttrucaW,  a  source  of  rubber 439 

sperry.    K.    A.,    and    1;.  l.lschmi.lt    Detinning   Co.     Stannic 

chloride  solution ;    Production  of  dear (Pi  ..   no:, 

Sperry.  F..  S.     Fluxes  as  applied  to  the  brass  foundry 1388 

Si>etcr.  M      >Ve  M.-ycr.  R.  J 48ii.  1008 

I.        Set     llellnd.    M 1|7[ 

Spica,  M.     Citric  acid  in  citrates  and  lemon  jui,.        1, 

determination  of 133] 

SpielvOgel,  W.      .See  Mas.  hinenlabr.   F.  Weieel  .Naihl,      

Spiguo,  G.  B. M.     (Jlue  and  gelatin  solutions  ;  Deliming 

(Pi  " 580r 

Hiiles  and  ski"- :    Treatment  of  tanned    — (P) 77tr 

\.     Benxol     for    internal     combustion     engines; 

Applicability  of  .rude gi6 

inry,  E.  G.     cyanide  practice  7m 

Spiear,  K.    Sugar  beet ;  Stmmose  formation  in  the ..  1071 

Spit7„    G.     Tin    and    other    mi 

waste  metal,  alloys,  etc.  (Pi    ....       161,  765r,  1210,  14.V.1 
Tin  oxide  ;   Manufacture  of  pure (P)    

Spragne,  c.  B.     Fumes  or  smoke  :    Treatment  of  corrosive 

caseous ( P  •    97, 

Furnace  gases  ;  The  Sprague  process  of  treating . .     431 
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r 
-r  mi'l  s.liuh.  A    U       SesDraegBT,  H 

Detergent  action  ol  -  .lutious  ol  ■  .90, 

Springer.  A     Poppi  ■         '"'  antiseptic  actl 

and  \  g . .  :        ion    Copp 
Spriogoram,  F     Steel  making;    Che  Hoesch  proci 
Stabler,   H.  and  C.  H.  stile  ami  other  factors 

.   Purification  ol  Bouie 

pant      Itodern  heating  and  circulating 

devices  toi  

nine  prints  on  cotton  l>5   combining  nitroso 
dimethylanilino  vitlt  tannin  oi  gallic  acid   

Stadler    W.     Albuminoids  and   fqrmaldehyde :    Preventing 

.  agination  ol   BOlul -  containmg  d1'..   578 

Stadlmayr,  v.    Chloroform  for  anaesthetic  purposes    

,    s      v,.  Smith  J.  H 

Stabi  W     Bread  poor  In  carbohydrates ;  Production  of 

O'1  

h    r     Qhues:  Contraction  o( on  solidifying  as 

erasing   

I    J       See  Bartlett,  K.  W 

Stalfa S»»Gi   nwall,  E.  A.  A 97r,  98,  574r, 

ndblad,  A.  8 , 

standard    Alloys,  Ltd.      Metals,  alloys,  and  solders ;    Treat- 

Tit   Ol  (P)      

SI  indardOaOo., andj. C.  Black.     Petroleum:  Refining 



and  C    I    Robinson.     Petroleum;    Kenning <P)    

Saa  ftaseb,  H +80. 

Standard  Turpentine  an. I  Pulp  <  0.     See  Savior.  B.  F.  A  .... 
k   V     Retractometer ;   Temperatnre  correction  tables 

'    for  use  with  the  immersion in  determining  the 

.Irv  substance  In  sugar  factory  products 

-ugar  in  saturation  mud  :     Use  of  zinc  nitrate  m  the 

"  determination  of 

,n,l  (i    Mjskovsky.     Beer  and  beer  worts:    Temperature 

corrections   in   analysis  of by  the   immersion 

retrartometer    •  •  •  •  • 

and  J.  Urban.     Sugar  in  beetroot  :   Determination  of 

See  Andrlik,  K 

Stanley  G    H.     Titaniferous  iron  ore  ;   Crucible  experiments 

in  smelting  of : 

Titaniferous  iron  ore  :   Experiments  on  9melting . . 

Stapler,  A.     Perfume  ;  Solid (P) 516. 

Stark,  i;  Q.    Vegetable  fibres ;  Treatment  of  brittle (P) 

-t.irk.  0     Bromination  with  aqueous  hypobromous  acid; 

Method  of 

Sterkensteln,  B.     Knsyme  action ;  Influence  of  neutral  salts 

on      —  

Standings!    H      Oxalyl  chloride  from  oxalic  acid  and  phos- 
phorus pentachloride  ;   Preparation  of (P)  — 

stave,    T      and   H.   Meyer.     1'ainted   surfaces  :     Process   for 

cleaning (P) 

Stevenhagen,   A.,  and  B.  Schnchard      Nitrous  oxide    

Mavorinui    l'     Gas;    Removal  of  sulphuretted  hydrogen 

from  lighting by  Feld's  process    

Steyues,  W    H      See  Payne,  B   I.  M 

i    ,|    ).;     iron:    Effect  ol  sulphur  and  silicon  on  the 

on  m  cast    —  

Steaua  Romans  Petroleum  Get      Hineisl   oils:    Obtaining 
sulphur  dioxide,  iiydr.i.arhons.  and  coke  from  acid 

tai  produced  in  refining (P) 

(Taste  ••'•id  from  petroleum  refining;    Recovering  pure 

m  —  -    (P)  

Bteckhan,  ll      Beel  slices;    Method  of  heating-        in  the 

diffusion  pi <P)    

vir..]     p     \v      Arsenions    sulphate    in   9    sulphur    bi 

Occurrence  of  a  crystalline              Discussion   .... 
T      Vraenions  sulphate  in  a  sulphur  burner  ;    Occur- 
rence oi  .,  crystalline    -     

o.st  iron  pii       Con  bj  fresh  watei 

Iron  and  steel ;    Preventing  corrosion  ol  bj  electro 

lysis.     Discussion      , 

Steel  W  ll      Invert  sugar  and  glucose     Manufacture  of 

reportable  form  (P)      

stele.  K      Explosive;   Safetj  (P)    

Steffen,  <       Ucohol  and  i  ittle  food  from  potatoes  ;   Prepai 



Sugar  jnice  ends  nutritive  residue  ;    Production  ol 

(P        

■iteger    M      Gases  and  vapours;     Apparatus  foi   separating 

particles  of  liquid  from       —  (P) IS, 

.. miller     See  Beck,  K 

Stelgci  '.     Gypsum;   Errors  in  the  analysis  ol  — 

, -.  r    H      Stannic  chloride ;    Preparation  ol  from  the 

oxide  (P) -■' 

M,.Ml    i     m     in,. i  Cn      Retorl  furnace  foi    making  lighting 



Stein    ll      Slag;   Producing  (  fuse  for 

.  .I  stone  (P). 

Sielii   -      Sugar  beel  growiug  and  beel  •■.  turein 

Km/land      

Stetnan,  C.  R.     Uthopone-white     treatment  ol          (P) 
eck,  1-      8ee  Abderhalden.  E 
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Stetnbuch.  E      See.  Soc    ('hem.  lnd.  in  Basle  1462r 

stciuer.  II.     >..-  liiltz.  \V 11.12 

Steinhnrt,     0.    .1       Chemical     Industry    and     metallurgy. 

I  lisctission 1-126 

Mm. ill  .111.1  chemical  industries;    Relation  between  the 

Discussion     M 

Steinmeti   Pateot-Mullerel      Flom   from  wheal  ;    Obtaining 

a  large  yii  Id  ol  (PI 100 

Steiuweg,  C.  E     Aluminium  or  metals  rich  in  aluminium: 

Soldering         -  (P)     101 

Stenyitist,  It      lead  an.'  tin  :    Hardness  ol  alloys  of  .  .     -SI 

step.  .1.      Imperial   Cranium  Colour  Works  al    St.  .loachiin.-- 

thal :   Radioactivity  of  the  products  of  the  ■  22 

siephan.   15.    Concrete  sewage  tanks;    Destruction  oi 

by  hydrogen  sulphide 1130 

See  Poppenherg,  <> los:i 

Stephen,  (i    J      Fuel;    Artificial (PI  "34 

Stephens,   -I      Tin   or   terne  scruff  skimmings  or  residues: 

Recovery  of  tin  or  lead  from (Pi 991 

Stephenson,  II ..  and  C.  Huer.leii.     Kilns  for  burning  bricks. 

etc.  (P)    1207 

stem.  I.,  and  !■'  II,  Boose.  Paints  and  like  coating  compo- 
sitions (P) .">77 

Steven,  H.     Briquettes  .    Preparing  the  mixture  of  coal  and 

binder  for (P)  1366 
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Walker,   F.  ST.,  and  C    i:    Bonn.     Vehicles  for  mixing  with 

colours,  paints,  etc.  ;    Liquid (P)     1023r 

Walker.   11.     Kilns  ;    Dryers  for  rotary  — —  (P) -lis 

Walker,  II.  v.,  and  .Maasand  Waldstein  Co.    Chlorbydrius  ; 

Preparation  ol  £P)    1882 

Hypoohlorous  acid;    .Manufacture  of (P) 130."> 

Petroleum  distillates;   Desulphurising (P) 684 

Solvent  for  pyroxylin,  etc.  ;    Manufacture  of  a (P)  1209 

Walker,  P.  11.     "  Paints  and  paint  materials,  iuks,  lubricating 

oils,  soaps,  etc. ;  Technical  methods  of  testing "     460 

Walker,    T,     Copper   and    sulphuric   acid ;     Keverberatory 

furnaces  for  producing  blister (P)     220 

Walker,  W.  and  F.,  Ltd.,  and  J .  T.  Freestone.  Washing  com- 
pound (P)    303 

Walker,  W.  H.     Formic  acid  .    .Manufacture  of  • (P) . .    1  21 >3 

Walker,  w.  R.    steel;  Manufacture  of (P) HIS 

Walkers,  Parker,  and  Co.,  Lid.     See  Kckford,  W 707r 

Wallace,  J.  H.,  and  Co.     See  Carlson,  C.  P 950r 

Wallace,  R.  C,     silicates  ;    High  temperature  work  on 1382 

Wallace,  It.  W.     Isopreuc  ;   Production  of (P) 1177 

and  G.  A.  Morton.     Rubber  ;   Artificial  production  of 

(P)  1068 

and  G.  Reynaud.     Elastic  or  plastic  products  similar  to 

rubber  ;    Mauufacture  of (P) lu»r 

Wallacb,  O.     Terpenes  and  essential  oils  SOS 

Terpiuene  717 

Waller,  A.  D.     Hydrocyanic  acid;    Determination  of  ■ 

in  vegetable  and  animal  tissues HSU 

See  Veley,  V.  H 1170 

Wallis,  T.  E.     Pbosphoric  acid  and  ammonium  phosphate  ; 

Determination  of 1030 

Wallwork.  R.  and  C.  H..  and  It.  C.  Child.     Disintegrator  ; 

Centrifugal (P)   "4:. 

Walrath,  A.  H.    Calorimeter  (P)  520 

Walter,  B.     Ammonia  condenser  (P)    3a3 

Walter,  J.     Dimethylaiiiline  ;   Manufacture  of S72r 

Methane  ;      Chlorination  of ( P)     001 

Walter.  O.     Absorbing  gases  by  liquids  ;    Column  apparatus 

for (P)    in'. 

Waltispurger,  L.  E.     Metallisation  of  wood  and  other  bad 

conductors;    Electrolytic- (P)    1018 

Walton,  T.  U.     Cast  iron  pipe  ;  Corrosiou  of  a by  fresh 

water.     Discussion 114  2 

Wunjukoff,  W.     Copper,   Oxidation  of  impurities  in  refining 

of in  reverberatory  furnaces 158 

Wans,   F.     See  Bamberger,  M 425,  42.".r 

Wareollier,  G.     Cider  making  ;    Use  of  sulphurous  acid  in 103 

See  Maurairi  293 

Ward,  E.  P.  Carbon  dioxide  iu  combustion  gases  of  furnace 
flues  ;  Apparatus  for  recording  the  percentage  of 
(P)    lii-41 

Ward,  S.  P.     Flemish  ware  ;    Production  of 1809 

Warnes,  A.  R.  Creosote ;  Testing  coal-tar  .  Dis- 
cussion         7"4 

and  W.  S.  Davey.     Corrosion  of  industrial  ironwork....     1157 

Warren,   W.  R.     Slag  ;    Granulation  of  blast-furnace  — — 

(P)    1266,  1817r 

Warunis,  T.  S.  Sulphur  iu  organic  compounds ;  Deter- 
mination of  — — 1470 

Waser,  B.    Chloroform;  Electrochemical  preparation  of 207 

Wasserfuhr,  E.     Iron  ;    Protection  of from  atmospheric 

influences  (P)  301,  1017r 

Wassermanu,  A.     Immunising  diseased  tissues;   Substances 

for (P)    151 

Waterbouse.  A.  G.,  and  T.  P.  Bourne.     Distillation  proress 

(P;  :'.4Sr 

Distilling  process  and  apparatus  (P) 1  447r 

Waters,  t*.  E.     Mineral  lubricating  oils  ;    Action  of  sunlight 

and  air  on  some 130."' 

Watkin,  H.     Pyrometers,  thermometers,  etc.  (P) 867 

Watkins,   K.  J.     See  Tildesley,  F 778 

Watson,    H.   B.     See  Chambers,    E.   V 1406 

Watson,  H.  .1.     Silver;  Solubility  of  oxygen  in  molten — — . 

Discussion   089,  089 

Watt,  G.     Indiarnbber  industry.     Discussion  586 

Wilts.  H.  F.     Vanadium;    Determination  of 03 

Wauquier  et  Cie.     Sugar  diffusion  process  ;   Continuous 

(P)   444 

Wdowiszewskl,  H.     Carborundum  ;    Determination  of  

in  coke  crucibles    1386 

Weatherby.  J.,  and  A.  J.  Dull.     Ores;  Nodulising  line  • 

(P)  860 

Webb,    It.   0.     Cyauide-barr  I  (P) 70l 

Webb.  J.  F.,  and  P.  Tarbutt.     Filtering  apparatus  for  use  in 

washing  slimes,  etc;  (P) io04r 
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Werleklml.   R.,  unit  Co      Sodium  blchmi :    Preparation 
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in. i  ii    N'ydeggei       Ammonium  nitrate;    Manufacture  .! 

in 'i  1156 

Wedge,  i       Furnaces ;  Charging  roasting  oi  othei  fP]      Sir 

Furnace    t i ]    torking  el ben  (P)  161,   I68r 

P  1068 

and  Furnace  Pntenl  '  ..     Sulphides  or  sulphatei  .   Treat- 

n i   ...  (P) I  169 

u  ...  .|mi,  .  w     S       I  Miiiiiiiti  arc 13 

Wei     ,  C     v      Furnace  ;    Electric        -  il'i 303 

i     ii     Ores,  etc.;    Apparatus  for  calcining,  desul- 

pburislng,  agglomerating,  and  sintering  (P)..     31r 

Weeks,  ll.  w       ?*    Randall,  1).  T :'oi.  596 

Lin,    ».      \    G.  I    Rnssfabr.  u.  rlieiu.  Ind.     Lampblack: 

Premrat ii  bj    decomposition  oi   hydro 

:  Sons  iinili'i    i.i. ■  ■  in       i'i    1023 

i, .in.  i       Sen  KSInische  Maschinenbnu   l.-G...   ;n. 
Wegltnskl,  S.     Evaporating  oi  beating  apparatus ;   Vertical 

.  P)  7li 

Wahmer,  C.    Citric  acid  fermentation  mngi ;:7 

Welchert,  E.     Bleach  liquors;    Blectrolytic  manufacture  of 

(P)  1102 

Weidig,   M      Si     SchirTner,  C 370 

Weldl,  F     lokeovens;    Horizontal —  -  (i'i H)7,   I08r 

Weigel,  0.     Scammony  and  jalap  resins  1330 

Weigert,  F.     DycstuR  solutions ;    Photochemical  phenomena 

in  —      •-'«;.  :>5i 

Well,    ll.  and   K.   Welsse      acidylamlnophenylsulphaii 

adds  and  tbelr  liomologues  ;  Preparation  ol   — (P)    610 

Stt  Landauer,  r 265 

Well,  R.     rannin-silver-albumin  compound ;   Preparati 

ii  1 1">      592,  592r 

Wellcr,  M.     Stt  Bayer,  F.,  und  Co £68r,  622f,   MaOr 

Weludel     *       5«    Bayer,   I'     und  Co 879r 

Wetnland,  R.  I  ...and  E  Gussmann      Ferrlo  acetates  and  the 

acetic  aeid  reaction  with  rerric  salts 480 

Weinmayr,  1.     Mercury:    Preparation  ol  colloidal (P)    434 

Weinschenk,  A      Wood  "ii  :   Treatment  ol to  prevent 

i   coagulating  .it  high  temperatures  (P) 576 

Wcintraiib.    V.      I  m|mk'i  :     last      -      of  high  electrical  con- 

iluctivity 1  ..-  - 

.  tonera]   Blecti  ic  Co 2S5r 

Wafntraub,  i.   and  G.,  and  E.  ECraus.     Boron -■'• 

rg,    .!      Sugai     factory    products;     Comparison    of 

apparent   jiurity  of  from   diffusion   juice   to 

molaSSCS      1  2<i-'i 

\v,  i-    .i      .-..     ILoepp,  ft,  und  Co ^07/- 

J.     I'ar.itliu   from   paraflin   butter:    Separation  of 

(!')     408,871/ 

Stills  (P) 114'.' 

i       Sa] I.      ii    compound  (!')  .*'7ti/ 

Weiss,   F.   i .     "  Kondensation "  1233 

Weiss,    I.      Tungsten;     Metallic—        218 

and  T.  Bngelhardt.     Silicon;   Nitrogen  compounds  of so 

and   H.   Kaiser.     Titanium;     Metallic 281 

and  M    Landecker.     ntanic,  niobic,  andtantaUc   aids, 

iration  of from  each  other  and  (rom  other 

substances  (P) I 

and   It.   Lehmanu.     Zirconium  dioxide;    -Natural  ..  150 

and  E.  Neumann.     Zirconium  .  Preparation  and  properties 

ol  fused           218 

iandecker,  M 948 

Weiss,    P.,    and    K.    Ounes     Manganese,    vanadium,    and 

dir.  iitmiiii  :    Magnetic  properties  ol  4114 

R.     Cod-liver  oil  preparations  (P) 1332 

Wetsse,  K      S<    Weil,  H 619 

Weiswelller,  U      See  Bertrand,  G 22> 

L.     Iron:    Briquetting  metallic            (P) 97r 

Weitlialer,  A.     Mortar  coating  on  cement  goods ;  Production 

-i        ■             I'i 1159 

Weitxenbock,  R.     See  Scboll,  B uiui 

-it,  i' 90S 

Welde,  I.      laiiy  acids;    Determination  ol  volatile ..  1418 

Ibderhaldcn,  E 414 

Welde,   it.     See  Meist. .  r.  Lucius,  und  limning S2r 

Weldert,  u.    Sewage  and  -bulge;    Treatment  of with 

nitrates   1082 
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and  F   I.   Pyman      Phernpeutlcr pounds;   Manufacture 
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Wellen  Ick.  ]  .    n •■  

W  ills     \.  1        - ■     i  llfton    i  178,  1 

W .  II      K    K      Set  Spear,  E    B        504 

Wells,  ii   t;   ami  iii iii  I.  v  ii.iiu.  i  ..      Xylonite  i  i  oeUulold 
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ii.  i  .  i      i»    ol  i -  tal    from  (P) 10 
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Well-,    R.  C      Mbnazlte  :     tnalyal    ol       — 1304 

Wells.  W.  .1      Oil        tpi extracting  (!'). ,  . .     880 

Welsbach.C.  \..  ind Welsbach Light O       Electric fllamenta ; 

Maiuil.i.  I I  i  I'.       1440 

s  a  I  reibachei  I  hem,  Warke  1460/ 

Wendlor,  0     Set  Gerbers  Co.,  N.      BOfl 

Wenb    H    0      s,.,   Brlnkmann    E   ti        886 

Wentworth,  ll  !  See  ii u"  ElertrostaUi  3eparatoi  Co..  1146/ 
Wentzki,  0.     Sulphuric  acid   making;     Theory  of  the  lead 

chambei   i of 1247 

Wan  "ll.    W.    r.     Ergoxanthefne,  an  active  constituent  of 

ergut    1329 

Wenliiiiiller.  J.  0.     SwTschlrch,   \ 1070,1070 

Wernicke,  r  .and  w.  Wildschrey.     Qnutxites  ;  utilissitlonof 

for  refractory  purposes 951 

Weaener,  J.  A.     Bleaching  agents  for  Hour;    Apparatus  tor 

storing,  diluting,  and  applying  i'i 588r 

West,  B.  P.     See  Parkhurst,  S.  W 1127 

Wi   1   J      See  Glover,  s 1000,  I24;:r 

West,    1 '.,  and  W.  I.  G.  Lewis.     Kilns  or  ovens  for  bricks, 

tiles,  and  other  ceramic  ware  (P)    1455 

Potters'  fcflns  or  ovens  for  tiring  bricks,  pipes,  etc.  (P). .     1  r>3 

Westaoott,  P.     China  clay  ;  Kilns  for  treating (P)  1251,1888'' 

Westdeuteche    Thoniasphosphatwerke.     Furnace  ;     Electric 

■ (P)     221.   XMi 

Wester.  C.     Explosives  (P) 721 

Westgate,  J.     Gas  ;  Apparatus  for  making by  burning 

soliil  matter  in  a  current  of  air  or  other  gas  (P) 605 

Westinghoiise  Machine  Co.     See  Gow,  A.  M 144.  204 

See  Lea,  H.I 1090 

Westinghoiise     Metal     Filament     Lamp     Co.,     Ltd.     Metal 

filaments,  for  electric  lamps  ;  Decarhurisine (\') 

1001,  lOOlr 
Metal  filaments  for  incandescence  lamps;   Manufacture 

of (P)   1195 

Tungsten  tllainents  for  electric  lamps  :    Manufacture  of 

(!>)    1294r 

Westinghouse  UatallfadeB  '  hlhlampenCabrik.  .Metal  tlla- 
raents  tor  incandescent  electric  lamps  ;  Decarbonis- 
ing     —  (P)    1243r 

1  ungsten  Blamente  for  electric  lamps ;    Manufacture  of 

, (P)    1294 

Westinghouse  Storage  Battery  Co.     Stt  Morrison,  W 362 

-      Rodman,   H 98r 

Westcott,  W.  W.    See  tfartindale,  \v.  H 1042 

Weston,  I'.  E.i  .md  H.  It.  Ellis.     Thermic  reactions  in  vneuo     693 

Westover,  H.  J.    Set  Mallloux,  CO 116 

Westphsl,  ll.     Lime;    MaWngfinely-dlvided waste etc., 

suitable  tor  burning  (P)  42S 

Wettengel,  C.  A.,  and  American  Zinc.  Lead,  and  Smelting  Co. 

Smelting-furnace  (P)  574 

Wetter,  J.     Sea  Benning,  r    W.J 832 

WeyL  I'.     Cementation  ffi  i"fuo •-'SJ 

Cementation  in  a  vacuum,  using  pure  carbon 1013 

Weyl,    T.      Kl-'g  albumin  .     Bohaviour  of  commercial  — 

with  b\liiMihi  acid  1223 

Protein  solutions  ;    Behaviour  of   —     towards  acetone. 

Determination   of  casein    446 

Protoins;    Precipitation  of  by  acetone 588 

Weyner,  E.    Soap;   Manufacture  of  cosmetic  (P)....      223 

Wheeler,  H.J.     Phosphates:     After-effects  of  certain  

on  limed  and  tinlimcil  lauds   581 

Wheeler.  K.  V.     Set  Burgess,  U.  .1 l-'.'l 

W  heeler,  W.  r.     See  Parr,  S.  W 816 

Whipple,  K.  S.     .Sfe  t:ambridge  Scientific  Instrument  Co...    123'.! 

Whttaker,  P.  H.     Set  Hindis,  \ 780 

Whitby,  A.     Cyanide  solutions  and  -lime  residues  containing 

gi  ild  .     Assay  of 92 

Whitcombe,  G.  L..  and  A.  K.  Cox.    Concentrators  or  appara- 

111-  for   separating  OI  Blading  metai-.  nres.  etc.    (I'I      284 

wiuu-.   v.  H..    aud  B.  U.  Ferguson.    Goal.    Constanta  and 

variables  in  the  destructive  distillation  of  ..  1368 

White,    A.  P.     Incandescence  gas  mantles  ;    Manufacture  of 

(P)     1097 

White,  D.     Coal;    Effect  of  oxygen  in 10 

White,  E.  W.     Photography  in  colours  ;   Process  of (P)  141n 

White,  H.  G.     See  Greenwood,  C.  V 1172 

White,  J  •     Lead  :   Determination  of in  presence  of  iron. 
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and?.  Gray.     Paper  pulp;  Towers  tot  bleaching (r)  344 
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White.   J.    F.      Drying    machine    lor   wool   and   other    lib 

Icxii]  •-.  otC      Pi   L451 

Wool  aooarlng,  etc. ;  Apparatus  fai  (P) 1872 

White.  M     Gas  generating  apparatus  (P) 1242 

White.  1    I.  .  in.l  A.  P.  Ellen      Mill;  :    Dehydration  of 

647 
WbJtehouae,  P.  I  il  tar —         Dis- 

714 

Whiteley.  J.  1!.     Fabrics  :  Machines  n  sImiuuis  and  cooling 

t-\tl!e  (P)    691 

Fabrics      Rollers  ol  steaming  or  cooling  machines  used 
In  finishing  textile      —  (P)   691 

Whiting.  J.     Alkali  chloride  electrolysis;      Mercury  cell  for 

814 

and  Whiting  t\..    Electrolytic  cell  (P) tse 

Salts  ;    Decomposition  of (P)    436 

Whitney.  K    I        v     M    Uughlin,  W.  C 113:. 

Whitney.  M      Fertilisers ;   Composition  of  commercial 771 

Fertilisers  for  cotton  soils    .    227r 

Whitney   \v   R      Sss  General  Electric  Co 497 

Whittelscy.  T.     Camphor:    New •  i«  currence  of ......  Ill 

wvhelhau-.  ii      Sulphide  dyestuffa   1369 

Wldman,  EL.     Mercuric  b  mpounds;     Irnmoniacal 

1156 

Wiebe,  II    P.,  and  P.  Hebe.     Flash-point,  apparatus  :   Com- 
parative tests  with  English  ami  Herman  681 

Wiedermaun,    F.     Sss   Verein.  L'hcln.  Werke U18r 

Wiegand,  0.,  and  K.  Rubke.     Bergamot  oil:    Adulteration 

of with  citric  acid  esters    7>- 

Wiegand,  w.     Bvaporatlng  appantns  (Pi 548r 

Wlegner.    <•       Milk    serum    prepared    by    means   of   calcium 

chloride  ;    Physical   chemistry   of   1076 

Wielaud.  U.     p-Anisidine  and  dimethyl-p-anisidiue  :   Oxida- 
tion of 409 

Fulmlnic  acid  ;    Pormation  of  from  alcohol 1475 

Wlanand,  H.     Artificial  teeth  ;  Mixture  for  baking  or  burning 

<P>    89. .  1058r 

Wiens,  A.     Set   BlekttOOhem.  Werke  1307r,  1391 

Wigand.  A.     Sulphur;    Solubility  ol    "insoluble"  ..  1303 

Wijnberg,  S.     Waxes,  fats,  and  oils  :    Extracting  and  purify- 
ing   (P)    '. .  576 

Wilbert.  M.  f.     See  Hotter,  M.  G 523 

Wilcox,  C.     llicioules  mucronata  :   FYuit  of 587 

Wilcox,   W.  t).     Pyridine  :     Effect  of  water  on  the  boiling 

point  of  872 

Wild.  J.  H.  and  w.    See  Temperley,  G.  T 1053 

Wilder,  J .,  and  Wilder  .Metal  Coating  and  Mannf.  Co.     Metal : 

Manufacture  of  plated     —  (P) 9B 

Wildermann.  M.     Ebonite  capable  of  resisting  the  action  of 

chlorine  :    Manufacture  of (P) 641.  7U7r 

Wlldsclirey.  W.     .See  Wernicke,  F '     951 

Wile.  R.  s.     Tin  dro-s  ;    Reduction  of 1388 

3nd  American  Sheet  and    Tin  Plate  Co.      Scruff  and  dross  ; 

Reduction  of (  Pi _>s  I 

Wiley.  H.  w.    ■•  analysis  :  Official  and  provisional  methods 

of " 785 

and  others.  "  Denatured  alcohol  ;  Manufacture  01 fllll.""  596 
Sweet   corn  :    Influence  of  environment   on   the   mm- 

pi  >-it  ion  of 230r 

Wilfley.  A .  R    and  \    seep.     Ore-roaster  ( P) 1210 

Wilhelmi,   A.     Packing   material   tor   reaction  towers,   heat 

Bxchani  ttus,  etc   (Pi .-,47 

Wilhelmi.  F.  and  Mebter.     Linoxyn;   The  Iodine  value  of 

1820 

Wilke.  Cm  and   Simon-Carves   Bye-Product  Coke-Oven  Co 

Coke  oven  ;    Vertical-flue— —  ;P) 145, 

Wilke-horfun.   !.  died  amorphous 23 

Wilken  ng,  I.     See  o-t,  II «88 

Wilkic.  J.  M.     Ammonia;    The  Bonohess  method  of  deter- 
mining — —  and  11-  extension  6 

lead:     I  ••■termination  of n  presence  of  iron  7    8 

Phosphate      New  methods  for  the  analysis  of  com- 

merda]           79g 

Phosphoric  sefd  :    Determination  of by  mea 

standard  sflver  nitrate   794 

Willard.    1     A.     Storage  battery  tank  IP) 98 

Willen.   I..     Mercuri.    oxide  In  mercurial  ointment-:    volu- 
metric determination  ol  000 

Wffley,  l: .  Ii      See  Houze.  I 49] 

Williams.  A.     See  Parkin,  W.  C I  17,2 

Williams.   \    II       lie  andescence  mantles  for  gas  lighting  (P)  12H4 

William-,  i     t.     See  Bedford,  I      i.-,:;,    ijj.,  1395 

Williams.  C.  H.  G.     Obituary 

Williams,  C.  H.  N.    Copper  ores ;   Treatment  of    —  (P)..  220 
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<■•  petroleum     Cherftechkofl  ~s 

Photochemical  decomposf]  Bert-helol 
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In  sour  wim  a  of  Voisenel B94 

A  cy  lam  in  oeurtliraquinones  and  t lu-ir  behavioni  with  vegetable 
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mi  rat*> ;      Manufacture    ol  [P)    Norsk    Hydro- 
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and  other  membranes.     Porter   776 


by  the  i.utzeit  method.     Sanger 
-    by    potassium    ferricyanide. 

in  presence  of  tin,     Fi-elier  ami 


;im 


11 


Antimony  ;    Chinese  — 
1  '.termination  of  — 
and  Biegel  .  .  . 
Determination    "t 

Palmer    

Determination  of  — 

others    
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ores;   Treatment  of .    (P)  Herrenschmidt 285r 

Recovery  of  pure from  ores,  concentrates,  etc.     (P) 
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Helster.  Lucius,  und  Brllning 46r 

axyloxyacidylsallcyllc acids  :  l'reparationof .    (P)Cliem. 

Fahr.  von  Hey. leu 650,  1082r 
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Bituminous  substances;     Apparatus  for  distilling .    (P) 

1448 

vapours  ;    Action  of on  the  eyes.     True  and  Fleig. .   1406 

Black  shade-  on  cotton;     Production  of .    (P)  Bayer 

iiml  Co 85r 

Black-ash  furnace;  The  inventor  nl  the .     Ramsay   ..   1053 

Blast   furnace  slag.     Set  uitd<-r  Slag. 
Blast  furnaces      Set  under  Fun 
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for  neutralising   noxious   fumes  produced 

721 

lecompositlon  of -.    Hendcr- 

[cCall  242 

powder,     (1*1  Arnomlts   

powder;  Safety   — — ,    (P)  Peters  and  Lindsley 


Apparatus  for  itorlng,  diluting,  and  up- 

ii\ mi'            (Pj  \\ <  enei 
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by  in-  n  oxygen  :    Pi is  ol  [PJ 

Mttller..  1200 

batha  .    Ipparatu 

i  l-i  Jaumandn  u  942  942r 

combed    wool   "ii    bobbins  ;      tppara!  u     for  (PJ 
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compound       I P)  Co.,  Ltd.,  and  Bradford   1022 

a   elol i   damage    Ii  I  Uei    and 

Zlffei     in 

cotton  and  cotton  i I      1  ri  il  mi  i 
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cotton  and  otnei   vegetable  fibres     (P)  Hardman  and 
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cotton  .   Removal se  In  Justii   Mueller 417 

Extracting  moisture  fron -    warps,  eti     after . 

876 

i.i. ii.  -    in    dosed    v.'— «h  ;     apparatus   for .    (I" 

in  k.-ns  no. i   Brix    

P -  of .    (P)  Margolin      580r 

fabrics,  yarns,  and  lilircs ;    Process  for .    II' 

i.iinil.ii'iif    1006 

fabrics,  yarns,  and  fibre       Proce  s  for  rapidly .    (P) 

i  lelebecque 1006 

ol    lute    and    lignocellulose    textile;     Indu.-trlai 

Beltsei    690 

liquors;    EUectrolytlo  manufacture  of .    (P)  Weleh- 

erl   1102 

liquor-:     Removal    ol   chlorine   from   spent . 

Heschorer ,;>2 

ii  woven  '"ii i    othei    vegetable  fibre,    il'i 

British  Cotton  and  Wo  ml  Uobson  1300 

machine ;  Centrifugal .    (P)  Mttller 623 

powder  :   Action  "f  carbon  dioxide  and  of  air  on . 

Taylor 693.  1302 

ad  other  Blivei   for .    (P) 

Scholefleld  and  Downharo   484 

[tollers  foi  use  in  —    .    (P)  Halstead 

-raw 1;       Apparatus     for .     (P)     Sabourin     and 

M.irinier    1102 

tarch     (P)  Bolste I-"" 

Vessels     for .    (P)     Ms  chinenbau-A.-G.     Qo 

Grimma 483,  622r 

wool  or  other  fibres  or  fabrics;    Electrolytic  app 

for .     (P)  Dassonville 149r 

yarn,    bobbins,    cops,    etc.;     Apparatus   for .     (P) 

Her/...- 1102.  1247* 

Bier),  etui*  a-   i  source  of  robber 1023 

i  nation  of from  pyrites.     (P)  Brackelsberg  1115 

globules;   Subdividing    — .    (P)  Leze    106 
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corrosion  and  electrochemical  action.     Burgess    336 

fuel ;  Tan  bark  as  a  Myers 744 

incrustations:    Influence  of on  the  economy  and 
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plants ;   Smokeless  combustion  of  coal  in .    Randall 
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-scale;    Compound   for   preventing  formation  of . 

(P)  Bnrstlnghaus  and  Schroeder 1092 

waters ;  Nitrates  in .    Jamieson  171 

Boilers;    Fuel  tests  with  house-heating .     Snodgrass.        202r 

with  internal  firing  ;    Influence  of  \  tituenU 

if  solid  fuels  on  elliciency  of -.     Constam  and 

Si  Olipfei >« 

Linseed  preparation  for  preventing  incrustation  In . 
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Bombicesterol.     Menozzi  and  Moreschi  639 

Bone-black  kiln.     (P)  Eba 260 

-fat  ;  Decolorising  extracted .     (P)  Volland 889 
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Chardet 
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1  lorner Oh 
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Bora  Preparation   of  --     from   terpenes       i'j 

rapture    592 
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pore  wine .    Lewis 970 

Brass :  Analysis  of —       Schurmann  and  Arnold 93 
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poor  In  carl                       Production  of .     (P)  Stahl  1470 

Breweries;  Purification  of  air  in .    (P)  Lilley    293 
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1  P)  Nelson 205r 
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Randall 694 
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Mint-.     Slaker 1207 

values:  Standardisation  of 356 

Bunsen     burner    for    Illuminating    purposes.     (P)     Meyer- 
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v t .1 .  11  ii  ii   foi  troatlug  — .    IP)  Herrtehoff, 
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Purification  "i      — : 

IP)  i-.nii-.-h.-   InUIn  iind  Soda  Pabrlk ...   1208 

.  P    Hi  rr«  hoff,  and  Q irnl  1  horn lea I  Co 24 

Tin '1.  in ■  1.. 1    making    sulphuric    add.    (P) 

Duron  anil   Bartmann  L80G 
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Chemical  Co    1203 
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il'i   Win.     IHIiir 
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and  vnn  Hirschberiz 456 
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Caffeic acid fri  in  plants:  Fxtractioii and  yield .  Charnux  1225 

Caffeine;    Compounds  of with   pyrogallol  and  phloro- 
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Electrolytic  preparation  of .    Johnson    
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borate  exports  from  Peru    ',14s 
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It   

DUnl  .  utrifucal  .    <P>  Wallwork  and  Obild 

-  -ration*:    Lists  ol ,       181,  SOS    161,  598    726,846,982, 

1 1  >  L  .       I    _  4    B 

-is  ii.ini.i~.     i  l*i  Hoofnagle 680,  1240f 

ring  metals,  etc. ;  Apparatus  for —        (P)  Landau.. 

mper;  Manufacture  of (P)  Strubin  und  Co 963 

Distillation    in   continuous    retorts   ur   ovens;     Preventing 

decomposition  of  gases  formed  in  destructive . 

(P)  Zindler    -"' 

Differential  Foucar '•>» 

Manufacture  of  ammonium  sulphate  irmn . 

rkschafl    dei    Steinkohleraeche    "  .Mont- 

: .•••!_■    88r 

and  re  ovi  nng  the 

ammonia.  ff» 

Process  of .    (l'i  Bergstrdin ■     552 

ContinuouB     .    (l'i     waterhouse     and 

,4"*r 

Rectifying  liquids  by .    (P)  Hges  '44 

abustibles;  Destructive .    <P)  Zorn 1243 

wort  :     Production   of   alcohol   from   .     (P) 

Overbeck   112' 

Dery  control ;   Dsesofthi  Zeiss  immersion refractometer 

frank-Kamenetzky   508 

slop-  Desiccating (P)Brinkmann  and  Went* 836 

to  dry  feed      (P    I  "ifmann     1127 

, rail.. n  of  organic  materials  from  .     (P) 

Goodman   • i1-' 

Production  of  foodstuffs  man    — 

-  Distilleries de I'lndo-CMne  ....  1328 

vinasses.     Sff  under  Vii 
Distilling  alcoholic  liquors;   I1  ?  columns  for . 

Il'i  Perrier     «46 

anunoBiacal  and   otbei    liquids;     Mills   for  .     (PI 

Andrew! 276 

apparatus: 

(P)    lilakelev 

.  l  ■ .  Cbevalel      1093 

.11  and  Corbi^re 40a 

Kaullmann 615 

(P)  Imcou    743 

P)  Mallmann    i-"1 

Yallat   and    Pfizer     1363r 

apparatus;    Column .     (P)  Klick 1240 

apparatus;    Multiple  .    (1 '  971 

atns;   RectJfylng  columns  ol  1 P> '.inllaume    104 

apparatus:    Vertical tor  distilling  tar,  Oil,  etc.     (P) 

Barlen    •• 144~ 

apparatus  for  w.  Lystei   and  Lyster      13 

tiinarv  liquid   mixtures  :     Differential   condensation    in 

- — .     ranch    1266 

coal  or  other  carbonacc  Pi  Tozer 685 

l<M\  rat  US  for  .      (P) 

-l-  and   Prmgle      1212 

columns  : 

(P)  Bolton 6.9 

Perrier     '•'■■ 

column-:    Horizontal- — .     (P)  Perrier   .4:1 

,:.h  in  .  IV   Board  and  Ling 1174 

device     (P)  Wenninger ••••       178 

lati    and    fatty    arid-    ill    t lie    va,  uuni    ol    the    cathode 

light:    Apparatus  for  .     Brown   767 

ipparatos  for  — .     1. licit 193 

hydrocarbon  oils ;   Apparatus  for  IP)  Lang    ...     617 

liquids  :  Continuous  process  and  appai  atu,  for .     (P) 

Perks      -00 

mineral  oil        I  il    — .     <  P)  Ku-.h  and  others  . .     617 

,.,|.  itlnuons  fractional  process  of . 

808 

process  and  application  : 

i     Brucke ,,,?*■ 

p     Waterhou-e  and   Bourne 144,r 

under  reduced  pleasure;    Apparatus  foi   continuously 

.    fP)  Simon     64a 

reams;  Apparatus  for  .  (P)  Dlstriaa  and  Corbiere  4:i» 
-hale  and  other  lutuininoii-  substances      Apparatus  for 

(P)  Noa.l 1448 

system.    (Pi  De  Lany,  and  De  Lauy  Separator  Co 1290 
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Distilling — cont. 

tar.  tar  oils,  l  Vppai  itus  foi  fractionally  .     (P) 

Reichmann    74- 

and  mineral  oils  :    Apparatus  for .     Rosenthal  1243 

Utilisation  of  steam  for .    (P)  Boot  336 

Oi  vacuo  .    Apparatus  for  —  .     (P)  Herve 2ol 

volatile  solids  :   Apparatus  for .    (Pi  Simpson  1190.  1363' 

water-gas  tar  :    Apparatus  for  .     Uhlig  1M 

Distributing  liquid  and  vapour  hi  reotifying  columns ;  Drain- 

ing-plates  for  (P)  Mascbinenfabr.  P.  Kyll  ..       77 

Dfstyrene ;    The   Buid   and   the   solid  Stobbe  and 

Posnjak 372 

Ditbionates  produced  in  the  decomposition  of  silver  sulphite 
and  ii-  double  salts ;  Separation  and  purifl 

.     Baublgny 34S 

•  costiilata  latex  :   Coagulation  of .     Derry 102S 

Dolomite  :   Treatment  of .    iPi  Gathy S16,  879r.  1206r 

Doom    palm    nut--  :     Degreasing,    bleaching,    and   polishing 

buttons  made  from  .     (P)  Rossini  :»4o 

Dormagen  sugar  factory  .    Return  of  waste  waters  to  the 

battery  in  the .    Herzfeld 22s 

Drainage  ;    Effect  of  on  the  fertility  of  soils.     Bieler- 

Chatelan 581 

Dross;  Reductionof-  — .  (P)  Wile,  and  American  Sheet  and 

Tin  Plate  Co .-; 

Determination  of  oil  and  moisture  in Cripps 

and  Brown    43 

Determination  of  total  alkaloid  in  .".14 

Imports  of  synthetic into  Great  Britain.     Keane..     393 

Manufacture   ol   purified  extracts   from   aperient  . 

(P)  Knoll  und  Co 1082r 

Patents  for  synthetic .     1883-1909.     Keane 394 

Restricted  importation  of  some into  India 42 

Drum;   Centrifugal .    (P)  Uhland  Ges 201 

Drying  apparatus  : 

i  IV  Altonaer  Margarine  Werke  Hohr  und  Co 614 

(P)  Bebbington  and  Mithieson     337r 

(P)  Berger 997,  1240Y 

(P)  Coulhon  1092 

(P.  Delpon    1291 

(Pi  Duncan   47> 

(Pi  Ekelund 480r 

(Pi  Hurley  and  O'Shea 260 

(Pi  Keith  and  others 478 

(P)  Macklind     337 

(P)  Maschiiienfabrik  Imperial   1290 

(Pi  Pottier 804.  1047r 

Scherl 931 

i  P  i  Schroder 680r 

•  Pi  Velilla 997 

i Pi  Wilison,  and  Jeffrey  Manufacturing  Co 547 

apparatus  for  bricks,  cement,  peat.  etc.     (P)  Woltf  ....     478 

apparatus  :   Conveyor  mechanism  for .    (P)  Porter  548r 

apparatus:    Hot  air .     (P)  Thorp 932 

apparatus  for  peat,  etc.  : 

(P)   Bradley    11.  867r 

(1*1  Matheson  and  Parmer 745 

brewers*  draff,  etc. ;  Apparatus  for .     (P)  Motion  . .     678 

brewers'  refuse,  grains,  hop-,  etc.  :    Apparatus  for . 

(P)  Makin 169 

cacao,  coffee,  copra,  etc. ;  Machine  for .    (P)  Bridge 

and  Smith 170 

cinematograph  films  :    Method  and  apparatus  for . 

(P)SeligPol>-<  ope  Co 1178 

drum  or  stove.     (P)  Maschinenbau-Anstalt    Humboldt 

997.  1191r 

fabrics;    Apparatus  for  .    (P)  Gilmore 

fabrics;   Mac! for .    (P)Gessner 942 

Machine  for .     (P)  Thompson 593.  721r 

and  finishing  dyed  yarns  and  fabrics  simultaneously 

(P)  Adeiholdt    420,  941r 

gase-  — .     (P)  L'Air  Liquide 1363.  1447r 

leather.      JablODSki 708 

leather  :   Apparatus  for .     (P)  Turnbull 965 

liquid  sludges  :  Process  and  apparatus  for .    (P)Abt, 

liiehl.  and  Bayer 590 

lumber:     Method  of  .     (P)  Grand  Rapids  Veneer 

Works 1384 

machines : 

il'i  Marshall  and  Ludington 67S 

[Pj    Schreuder,  and   Philadelphia  Textile  Machi- 
nery Co 932.  12'Hr 

machines  for  bricks,  salt,  sand,  etc.    (P)  Lennox  866 

machines  ;   Centrifugal : 

il'i  Longsdon  and  Bottomley  336 

I  P)    Macfallane       141 

machines;    Revolving  .    (Pi  Lennox 866 

machines   for  wool  and  other  fibres  and  textiles.     (Pi 

White 1451 

milk  and  other  liquids  : 

(PI  Gabler-Saliter .-: 

r«pfei    587.   713/-.   71:Sr 

paper  and  fabrics  ;    Apparatus  tor .    (P)  May  and 

Grosvenor    84.  484r 

of  perforate  1  '  inematograph  films  :    Apparatus  for  the 

oontinuous  .    fP)  Cie.  Gen.  de  Phonographes. 

CiU'-uiatograph'-s,  et  Appareils  de  Precision  .  .  720,  1410r 

plant  :    Hot  air .     (P)  Musgrave  1239 

plants  for  clay  and  clay  products.    Grunhut 1380 

-.     i  Pi  Von  Buaskind  1092 

proof.'  1  and  like  fabrics,  etc.  :   Apparatus  for .    (Pi 

spenlc     1053r 


i  BJK(  i    im>i   v 


iwi 
Drying 

»»[|m  ;    Mai/hmc  fur  il'i  Masurel  MO 

,  h,  gti  .  b]  comnri    Ml  til      I  pp  iral  a   foi  moulding 

ami-  (P)   Drunim    7H> 

and  storing  rublx  i   ind  Jmllai  i Lai  tfl      kpparate    toi 

i'i  hfarlo*    uid   Uai low 

with  hi      i  i'i  in   Kin  90S 

wet  nia  uii       (P)  Bral  kowekl  901 .  I094f 

wet  materials  .  Screening  and  Mterlug  apparatus  fot    — . 

Il'i  Dr»er  I   DO 

wood,  etc.,  in  closed  vessels  i>\   <l<\   air.    (i'i  Bninte- 

.  .  .       IOC. 

wool  end  other  fibrous  materials;    kfachinery  i"r . 

(P)  McNaughl    59,    L199* 

wool    and    other    fibrous    substances,    (i'i    Ellis    and 

Ulsopp    

yarns,  Eabna    etc.;    Apparatus  for  (P)  Turlur  484> 

i  Hopwoodii,    Nicotine  In .    Bothers 1268 

im-i  ,   Aotlonof       -ontheey.s      Crnc and Tleig 1408 

from  tarred  road  on  ilio  eyes.     True 

and  FlelR  1224 

Dye  i  i.i -  .  Combinations ol  with  liii'iiMitorganicbases. 

Radlberger     1248 

i'i  i.inii.\  and  Mailing    419 

vats;     \|i|.nratus  (or  charging      — .     (P)  Mnyoux  and 

others 812r 

Dyed  sliadrs  |   A'li'.n  of  liglit  on .  and  proposed  standard 

metlu.il  of  testing.     Gcbhard    876 

Dyeing     (P)  Daniel]  and  Hebden  

rlcellulose.    (P)  Knoovenagel    876r 

apparatus.     (P)  Cox    691 

apparatus:   Circulating .     (P)  Lumpp  und  Co 419 

apparatus  for  fibrous  material- 

i  P)   Kershaw  and  Cole    19r 

(P)  Togo  Spinning  Co.,  Ltd.,  and  Alack 558 

apparatus  for  yarns.     (P)  Daniell  and  Hebden 812 

haths  ;   Apparatus  for  rmveytnc,  skeins  of  yarn  through 

.     (P)  Jaumandreu 942,  942r 

with  colloidal  solutions  of  alizarin  .  Procrssfor .    (P) 

ih. -ni    I'ahr.  Grilnau,  Landshoff  und  Meyer 1878 

C r  bobbin  tubes  for — — .    (P)  Maly  1451 

I'vlindriral  articles,  especially  yarn  bobbins;    Machine 

for  .     (P)  Herzog  1153.  1200r 

Electrical  theory  of .    Gee  and  Harrison 484 

Extracting  moisture  from  cops,   warps,  etc.,  after . 

(P)  Cox 876 

fabrics   in    closed    vessels ;     Apparatus   for  .     (P) 

Brukeni  und  Prix   559 

fabrics  :   Machines  for .     (P)  Vulliod,  Anccl,  et  Cie.     209 

fabrics  in  open  width  ;  Machine  for .    (P)  Gamier.       559 

llbrons    materials,    with    or    without    discharges.     (P) 

Badische  \nilin  und  Soda  Fabrik 19,  484r 

Fixation  of  sulphide  dyestuffs  in .    (P)  Cassella  und 

Co 1373 

furs  ;  Apparatus  for .     (P)  Dubocquet    419 

with  gallocyanine  dyestuffs;    Vat .     (P)  Durand, 

Huguenin.  et.  Cie 85r 

Glanzstoff    artificial    silk    with    Crystal    Violet.   MUller 

and  Slassarski  1005 

hairs,  furs,  etc  ;    Process  of .     (P)  Act.-Ges.  f. 

Anilinfabr 1103,  1103r.   1301 

half-wool.    (P)  Bayer  und  Co 942.  1451r 

half- woollen  goods  ;    Process  of  .    (P)  Becke  and 

Beil    1006,  1247r 

with  Iron  Buff.  Prussian  Blue,  aud  Manganese  Bronze. 

Knecht    1451 

leather.     Atteaux     708 

leather ;      Machine    for    .     (P)     Farbleder-Werke 

Max  und  S6hne    227 

leather :    Process  of .    (P)  Buhler 1121 

with  logwood  black  on  cotton  cloth  ;    Continuous . 

Montavon  18 

machine  ;    Automatic  skein  or  hank  .    (P)  Gars- 

eadden  and  Ingram     209 

machines : 

(P>  Comey,  and  Comev  Co 1301 

(P)  Kemp 418 

1 1"  ■  \aylor  anil  Naylor 876 

fP)   I'sarski     623,  692r.  1373,  1373r 

■  r '   Richardson  and  Necf 758 

P)   Riley  and  Co  .  Ltd.,  and  Kiley 1153,  1153 

machines  :    Beam .    (P)  Riley  and  Co.,  Ltd..  and 

Riley  1451 

machine*:    Centrifugal .    (P)  MUller 623 

machines:   Circulating .    (P)  Allsop  and  Sibson  ..      19r 

machines  with  a  circulating  hath.     fP)  Textit-Maschinen- 

fahrik  B.  Colincn   623.  S12r 

paper;   Sizing  and  -  — .     (P)  Cuitjus  und  Co 751 

pastes :    Removing  foreign  substances  from  .    (P) 

Bayer  und  Co 19 

place-goods  :    apparatus  for : 

(PI  Aubree  and  Chaidr.n   1103 

(P)  TextU-Haschtnenfabr.  B.  Cohnen 1301 

piece-g Is :     Vessels    for    .      (P)     Derrcumaux- 

Bulteau  419 

1'reiKiration  of  cotton  and  other  sliver  for  .     (P) 

Scholefleld  and  Downhrtm  484 

Process  of .    (P)  Bayer  und  Co.  81,  209,  753.  876r.  1007r. 


Dyeing     ...i/ 


MSI 


Production  of  fast  brown  shades  in 

by  pulverisation  :    Apparatus  for 

Boilers  i..r  u-c  in —  .     fP)  Balstead 
Schools  of .     Biggins  


llOSr.  1247r.  1247z 
(P)Schmid  484,1154 
(PI  Mascelli  . .  812 
1102 

660 


skeins;  Continuous  -  (I')  Regordosa  an>i 
Kcgoidosa 484# 

soluble    aii/. mi.    preparal  loni     foi  .    (P)    I  bi  no 

lain    1 1 an    Land  hull  und  M  .'  r  184 

by   in. mi    ni    lolui  i ..i  dye  i  nil     In    bydrocai  bun 

.aii tetrachloride,  eti      (P)  Bomberg  and  JTOrm   I   ■ 

I  i.  1.  \|i|iaral  lis   foi    ih. urn,/    1  111     po  it  ion   "I    hi 

■  a  yarn  on  ■  (P)  Sculumul  1800 

wltli    sulphldi      I-.,   ..in       (P)    ueistet     Luclof,    und 

I     inline     1191.    1301 

tanning,  and    vulcanising;     I pi n    between    the 

action  ..I  Dreaper  145] 

textile  materia]  on  bobbin     et        Apparatus  for : 

i  P)    Marshall 119 

i  i'i  Piatt,  and  Time    Coloured  Spinning  Co....       148 
riu-i.is    .a                Resolution    aftei    treatment     with 
acids,  eto.     Dreaper  and  Wilson  1482 

i  in  r   i  ■     in  ih  i/,   oaphl ii"i  : 

Binder    

Federmann    

tubes  used  in  cop —  .    (P)  Halliwell  846 

solutions  ol  ferric  oxide  In .    (P)  Cartwriglit 

24,  21 3r 

letable   fibres   In  the   l">' r    woven    state.     (P) 

British  Cotton  and  Wool  Dyers'  \    o<     and  Robson 

1300,  1373r 
warps  in  shados  varying  along  their  length  :    Machine 

for .    (P)  Farrat  et  I  icgaschcs 1006 

wood      Process  of : 

Poller   214,  1053r 

1 1',  Jahn  and  (irUidiut   692r 

l    wool.     Sagct    269 

wool :  Apparatus  for .     ( P)  Daniels 876 

".ml  :     Process   of   .     (P)    Winslow,    and   Cassella 

Color  Co 19r 

wool  In  a  single  bath  by  chrome  colours.     (P)  Cassella 

und  Co 149r 

wound  yam;  Apparatusfor .    (P)  Schumacher  and 

IScsch 19 

yam;  Apparatusfor .    (P)  Geissler  and?  Wagner  ..       19 

yam  in  cops  or  balls ;  Cop  tube  for .    (P)  Daniell  . .     623 

yarn  In  cops  or  balls ;    Method  of  .    (P)  Daniell 

and    Hebden     560r.    623,    876r 

vain.  etc.  :    Supports  i'i   ii-.'  in .     (P)  Daniel]  and 

Hebden 1246 

Dyeings  With  indigo  on  natural  and  artificial  cellulose  llbres  ; 

Peculiarities  of  the .     Minajeff 1246 

produced  by  oxidation  on  the  llbre  ;    New  fast  . 

si  hinid    875 

Production  of  blue  and   violet on    ttbres.     (P) 

Bayer  und  Co 419 

Production  oi  Bordeaux .     (P)  Badische  Anilin  und 

Soda  Fabrik 691 

Production  of  fast .    (P)  Badis.iie  Anilin  und  Soda 

Fabrik    419 

on  wool  ;   Process  of  chroming .     (P)  TJlrich 346 

i'i  operation  of  a .    (P)  Debedat 

809,  939 
Industries;    Working  hi    ■,      I.      containing  chromium 

from  the .     ( P)  Uertkom  938 

i  if  kermes  :    The  -  Dimroth 749 

\  natural  substantive .    Perkin  41'J 

solutions;       Photo-chemical     phenomena     in     . 

Weigert 267.  ....  I 

-\  stems  :  Action  of  light  on .    Gebhard 84 

for  wool  :   Red  to  violet .     (P)  Bayer  und  Co 26Sr 

Dyestuffs;    Acceleration  of  the  bleaching-out  of  — ■ —  by 

organic  compounds.     Kiiiumcll     1272 

Adsorption  of  certain .     Vignon 937,  1372 

Anomalous  adsorption  of .     Biltz  and  Steiner  ....   1152 

Determination  of  the  fastness  of tolight.    Dosne..     041 

Diffusion  of  certain  synthetic .     Vignon 412 

dyeing  cotton  direct ;    Manufacture  of •.    (P)  Read 

Holliday  and  Sons  1370 

Blectrical   cataphoresis   in   solutions   of   certain   — ' — . 

Vignon    553 

lixed  on  the  fibre  in  a  reduced  condition  ;   Printing  with 

.     Aubert  aud  Goubyrin 418 

insoluble  in  water;    Reducing to  a  state  of  fine 

subdivision.     (P)      Badische     Anilin     und     Soda 

Fabrik    1008 

Manufacture  of  .    <P)  Bayer  und  Co.  412,  1244r.  1298, 

1450r 

Manufacture  of  basic .     (P)  Bayer  und  Co.  414r,  939, 1151r 

Manufacture  of  vat : 

(P)  Badische  Anilin  und  Soda  Fabrik  ....  554,  1197 
(P)  Bayeruiili    i  81,  l!<3r.  749r,  873r,  1098. 1099, 1099. 

1296,  1369,  1449 
(P)  Meistcr,  Lucius,  und  Pruning  81,  146r,  146r,  207r, 

208r.  687.   HOOT 

I'i  Soc.  Chem.  fad.  In  Basle  HOT.  1197,  1450 

.Manufacture    of    vat     containing    sulphur.     (P) 

Kalle  und  Co 414,  55".r.  lO-.'J 

Mordant .    Noeltjng  ll:'" 

New  vat .    Buckley   410 

Osmotic  pressure  of  solutions  of  some .     Biltz  and 

Von  Vcgesack   - «     873 

from  3-oxy-l-thionaphthene  :  Manufacture  of .    (P) 

Kalle  nnd  Co 5u4 

used  in  photography  ;  Sensitising .    (P)  Smith  ... .    1186 

Precipitation  of b\  rivatives.     Sui.la..    1246 

m  printed  tap  strj  i  irne        Fast  m      I  i  lighl  ol 

i. ^52 


Dyestuff  from  leather ; 
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ii  fibre.    Gram  and 

Frank 

lied  basic        — .     i  I' i   Bayer  un.l  Co 26(ir 

from    reduction    products    oJ    aosnaphthei     [U 

kUoafactnre  of .    (I'i  KsUe ■ i  Co 182 

1  rnicn  Ho 

.  I'i  Bayer  in..!  I.' 209 

Resolution  hb  dyed  m-r.--  aftet   treatment 

with  adds      Dreapei  and  Wilson 1432 

Sodium  tin.-  serve  under  -team  colours  ..r 

mordant  Sehenri  '  *'•' 

-ulphur  :    Preparation  •  ■;   leuco-eompounds 
— : 

P    Ealli     .:  M  :i4;! 

tl">  Meistcr.    Lucius,   mill    Br ng 81,  s-r 

\.it:   PTOgres  In  the  field  o<  Holm 619 

Yellow  to  brown  il'i  Badische   tuiliu  und  Soda 

«2 

Dynamo  brasses  ;  Manufacture  ol  (P)  Ugly,  andGebi 

rid  i       32r 


euware  articles;    Determination  ol  lead  in  tin-  glaies 
ou  Rogers     1058 

article-  :    Hydnnllc  apparatus  tor  making  hollow 

(Pi  Dor-Delattre 1251 

article-                            in  kiln-,  muffles,  etc.,  during 
firing.    (P)  Haddock  and  Haddock  ion 

Keporl  ol  Departmental  Commitl n  the  nse  oi  lead 

in  .       B50 

fcarthv  material:    Separation  of  clay,  minerals,  etc.    from 

— .     (P)  Mercer    87" 
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Ebonite.     Bubenec 289 

i-apable  of  resisting  the  action  ol  chlorine  :   Manufacture 

of  —    .     (I'i  Wililerniann 041 

Manufacture  of  articles  from  waste .    (P)  Tarver  . . 

Hrtniiium  sistm'um  fnnt;    Constituents  of  .     Power 

and  Moore     

me  and  Its  compounds.     Conn  1033 

Effluents;     Apparatus   for   removing   (at    from        -.    (P) 

Schilling 1022,   1022r,   I407r 

I ntomatlc  sterilisation  of  trade  -  (P)  Dnrel 1407 

I'uritiration    and    clarification    of    factory    .     (P) 

Hi  .nermann  and  Wellensick   231 

Separation  of  light   or  floating  substances  from  . 

P   -  hilling,  and  Ges.f.  AbwasserklJrung 44s.  7si>, 

I  r-atment  of .     (P)  Abt  and  others 590,  897r 

Treatment  of  trade •.     (P)  Chambers  and  Watson  . .   1406, 

Egg  albumin.     See  under  Albumin 

volk :    Manufacture  of   soluble,    powdered   .    IP) 

Gottsleben 588.  14ll4r 

yolk  :  Non-existence  of  free  or  combined  lecithins  in . 

Barbieri      1176 

v.  >lk  oil ;  Analysis  of .     Parker  and  Paul 289 

Ejector  for  liquids  oi  Berai-liquids.    (P)  Horowitz 615 

BJectors.    (P)  AUgcraeiiv  Elektricitsts  lies 1362 

i'alal  and  it-  derilatives,     Semmler 889 

Eksantalic  add  and  its  derivatives.     Semmler 839 

Elastic  sompositions,     (I'i  Henningand  Wetter s:!2 

compositions  ;    Flexible .     (P)  Henning 229 

masses:    Production  of from  gelatin.     (P)  Pliuatus  1822 

matert.tl  :    Production  of  a  spongy  -   —  from  a  rubber 

solution.     (P)   Laarmanu    3a.    503r 

products :      Manufacture    of    .     (P)    Turcot     ami 

Nuth 22f.r.    1221r 

products  similar  to  rubber,  etc.  ;    Manufacture  of . 

I'.  Wallace  ami  Beynaud     lOOr 

tnoe ;   Manufacture  i  — .    (P)  Berend 

li  mr.  ;,o:jr 
mce  ;     Manufacture  of  an  from   starch.     (I'I 

•i    440 

n, iiar  to  rubber;    Manufacture  of  an 
i  i'i  NaauiiiiiiZ'-  Vennootachap  Algem.  Ditvinding 

Bxploitate    Maatschappy    1466 

tl'i  Van  der  Heyden  and  Jurgsns 1467r 

BUterin  ;    Action  of  silver  oxide  on .     Berg 649 

i-Klateriii  :   Constitution  of  ifoore 1226 

Elecampane  oft.     See  under  Oils,  easenl 

Electric  ac  i.i  Bebavloui  of  the  ii"i,  electrode  In  the 

iron-nickel  pi  ■  and  Eierold  .       $86 

,,.  i  uunilator   electrodes ;     Preparation    ol    a    ma 
active  iron  for  negative  (P)Nya  tcknjnula 

Aktiebolaget  Jtingner 1212 

m  and  capacity  of  the  lead 

- — -.    Streinti n«;, 

accumulator     plates.      (P)    De    buniniere,    and    Soc. 

tnon  1.-1:1    .         1064 

accumulator  plat*-        Pit  paratton  <<i  IP)  Wright     703 

acctuntuator  plates ;  Preparal flead 

accumulator-        ictive    ma        "'     DO  ill.- 

aikahni-  (I'i  Nya  Ackumulator  Aktiebolagel 

Jungner 1317 

for  with  alkaline 

trolytc       li    Nya    Ackumulator    Aktiebolaget 
Jungner,    ami    Estelle    286,  101  Sr,   1462? 


PA0K 

I  I    .  Irn 

in  cuiiiul.it. .is :    Prevent iic  dropping  of  active  material 

in  alkaline  (PI  Marseille  and  Qouln :12r 

accumulators;    Regeneration  of  (P)  Prledrich  ..     368 

arc;    Apparatus   for  subjecting  gases  to  the  action  of 

the  i  l'l  Xiivilir  ami  Quye    1117 

an-   electrodes;     Manufacture   of      -       (l't    Genera! 

Electrlo  Co 864,    lum 

arc  lamp-  :    Bled rodes  tor      —  : 

i  I'i  Senftner 200,  2iif. 

i  I'i    sicmcii-    mill    Co 108,    4s|r.    J52r,    I  I'i.. 

il'i  Thomson 871 

arc  light  dedrodes,     (P)  Ladoff  and  Peck  284 

ai,-;   Temperature  of  the  Waidner 340 

arcsfor  gas  reactions  :    Production  and   maintenance  of 

lone        .  (P)  Client.  Fnbr.  tirieshehn-Elektrdn  576,  I018r 
an-:     Production   of   horizontal   ot    nearly   horhjoiital 
i..r  gas  reactions.    (P)  Chem.  Fabr.  Ortesheim* 

Elektrou     1462 

arcs;   Production  of  large.stable         .  for  effecting  gas 

reactions,     (P)  Badische  Anilin  umi  So.la  Fabrik  sj'.i.  1167. 

1167r.  I  I62r 

arcs;     Production   of   lorn:  continuous  for   '-'as 

reactions,  etc.    (P)    Uynamit   A.-G.   vorm.  .Nobel 

umi    CO 960 

arcs;    Production  of  for  making  nitrogen-oxygen 

compounds.    (P>  Bunet  and  Badin   ....  us.  »86r,  1212 
arcs:  Production  of  permanent         .  (P)  Badische  Anilin 
und    Soda     Fabrik,    and     Norsk     Hydro-  Clcklri-I, 

Kvaelstof-Kompajzni    1117 

batteries  : 

(P)  Dura  Elemeiitbau  Ges.,  and  l.es-ing 1394 

il'i  Morrison 430 

( P)  SchauH    32r 

batteries;  Alkaline       -.    (P) Morrison u«l.  1461 

batteries:    Carbon  electrodes  for .     (P)  Bcnko  ....      711.; 

batteries ;    Depolarising  electrode  for  -      .    (P)  Nobe- 

niiiii   it   i.'ic 111!) 

batteries:   Electrodes  of  secondary  -     -.     (P)  Garde  and 

Adam-     1317 

batteries;      Electrolyte     for    -  — .     (PI     New    Ignition 

Synd..  Ltd.,  and  Sandy  1064 

batteries;  Electrolyte  for  alkaline .     ( P)  Morrison. .    1461 

batteries;    Electrolyte  for  primary  or  secondary     . 

1  l'l  SchauH     76i 

batteries:     Preparation   for   making   the   electrolyte    of 

primary  .     (P)  Newlands  and  Parkinson  362.   1061. 

12.-i.sr,  13«4r 

batteries;    Primary     — .    (l'l  Blceck   222r 

batteries;    Keversible .     (l'l  Morrison    1461 

batteries  :    Secondary  or  storage : 

1 P)  Marino    '.>7,    1018f 

(P)  Morrison 1461 

batteries  ;   Treating  and  packing  manganese  chloride  for 

.     (P)  Aubert  frcres »7 

battery  : 

(PI  Henko  and  others 961 

1  P)  Heil 76a 

battery    plate ;     Secondary .     (P)    Morrison,    and 

Westinghouse  Storage  Battery  Co 362 

battery  ;    Secondary  ; 

( P)  Jackson  and  Ferguson 287 

(P)  Morrison  and  Lumbard   164 

carbons  :  Manufacture  of .     (Pi  Leasing 935 

cell  or  battery  :    Primary .     (I'i  Heil  32r 

cell:   The  Clark  normal .     Cohen  and  Van  l.innckin  146(1 

cell  :    Improved  form  of  cadmium  normal .     Cohen 

and  Kruyt 575 

cells;  Selenium  of  great  sensitiveness.     Brown....    lois 

charge-  :    Interchange  of between  conductors  and 

gases.     (P)  Cottrell,  and  International  Precipitation 

CO     222 

conductor  for  illuminating   purt'oses.     (P)    Ladoll   and 

Peck    685 

conductor  windings  or  coils  made  of  aluminium  or  its 

alloys;   Insulation  of  —         fP)  Kuttner iuls 

conductors  :       Insulating     coverings     for     .     (P) 

Phillips    and    Hutcliins    32r 

conductors;    Manufacture  of  .     (P)   Phillips,   and 

Kheolite  Co SX7 

conductors  :   Manufacture  of  refractory : 

i  l'l  Coolidge 183 

(P)  Fuller 1 3r 

currents.    Production  of .     (PlSchwciin   ..  638.  1258r 

discharge  :    Action  of  the  silent  on  some  mixtures 

of  gases  and  vapours.     CuliiHlidllcci 1017 

discharge  :   Chemical  adion  ol  the  silent  Mosci 

and  [sgarischevi    1017 

elements  with  alkaline  electrolyte;  Active  mass  for 
negative  electrodes  of  --.  (P)  Nya  Ackumu- 
lator Aktiebolaget  Jtingner.  and  others 98 

filaments ;    Manufacture  of  .    (P)  Von  Welsbach. 

ami  Welsbach  Light  Co 1441) 

in-,    composition;    Explosion  of at    Bast    Dean, 

Gloucester '.«i2 

glow-lamp.    (I'i     Deutsche    Gasgliihlicht     A.-tl.,    and 

others I368f 

incandescence  lamp  filaments;    Decarl i-mg  metallic 

1 1'.  Westingl se  Metal  l-'ilai t  Lamp  Co.  1001,  lOOlf 

I'i  Westinghouse   Uetallfadeu  GlUhlampjsnfabr,  1242r 

ini  ande-ccnie    lamp    lilament-s  ;      Fixing    to    the 

leading-in     wires.      (P)     Bergmann     Klektricitats- 
Werke 341 
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Kite  tile 

p  Mu U     Manufacture  of : 

Baumnauer    '   ■ 

(P)  Clark    ind  Parker-CI  irk  Electric  i  ■■         986* 

neral    Bin  trie   Cu 264 

(P)  i.i  ,i  .      1294 

i  Pj  Parker,  and  Parkei  I  lark  Eli  el 

(P)   RUhllng  and  Malachowski  1868 

l  P)  Boo.  Franc   d'lncandi  le  Oar  748r 

ri  Webei   148,    2iit\r 

lucandesoeucc     lamp     illamenta;       Hanufaetu I 

metallic     — : 

le.    Franc,    now    la    lain     dee    i  i 

Iquea  a  Incandescence  

id  Jahode  B07 

(P)  Lederer   340 

IP)   Buhstrat       1204 

PI  Webei  «U7.  W07i 

i,-..n,,    lamp  filaments;     iianufaetura  "i    pore 

tungsten    (or  (P)    Bergmann  i  i.ktm  nai- 

u.ik.  :;ii 

Incandescence     lamp     Naments  Manufacture     .-i 

tungsten  (Pi   Westlnghouse    Metallfaden 

Qlfihlampenmbi 1284.  I294r 

Incandescence  lamp  filaments;    Treatment   ol  meialtie 

(P)   Bergmann-ElektrlclUta-Werke      841 

Incandescence  lamps;    Radiation  o!  Leimtaach..   1096 

Ineamtesc •■    lamps       Regenerating    carbon-fllamaol 

.    (P)  Krtfger  and  Bloch  74,sr 

Ineandoaoenoe  metal  ftlameul   lamps;    Manufacture  "( 
(P)    lln-t.   and   Tungsten    Metal    Filament 

Lamps,   l.i.l 206 

liuulating  materia]  : 

(P)    In. in. .hIii.        "66 

P]  General   Eli  ctric  Co 286 

lamp  Bla uts 

il'i  CooUdge,  and  General  Blei  ti 936r 

(PJ  Parkei  -Clark   Electric  Co 1097 

lamp  fUamenta ;    formation  ol  carburised  metal     — . 

tri  Ileum. Ii     818 

lamp  filaments ;  Manufacture  ol —       (P)Planchon   ..   Hi'.i7 
lamp   SlamentB ;     Manufacture   of   carbon  CP) 

Draeger,  and  Sprecher  und  s,  huh  18 

lump   filaments  ;     l're\  cut  nig    volatilisation    ..i    metallic 

.    (P)  Bergmann    BleMrieitata-Werke    1000 

I. unp    liiiini.  r it  -       Treatment    of    ■ — — .    (P)    General 

Electric  ( 79 

tamps;    Improving  the  Quality  <.i  metal  lilamcut . 

il'i   Kuiel      618,    1  168 

lumps:    Uanufacture  of  graphite  conductors  for  . 

il'i  CHe    Franc,  pom  ['Exploit    dea  Proc   Thomson- 
Houston      Ji». 

lamps;   Manufacture  of  refractory  i<>ds  or  filamente  for 

.    (P)  General  Electric  Co «in 

lamps;  MetaJ filament    — 099 

lamps;    Metallic  til. mien!  foi  ll'l  kilsec   .,   1243.  1243r 

motors  an. I  appliances;    Brectii f  protected  —     in 

places  where  there  Is  danger  of  fin  or  explosion. 

Trseotok     677 

Plante  negative  plates:    Treating  .    (P)  Rodman 

.mil   others    98r 

(n.wpr  .    tost   ,,i   production  of  by  blast-furnace 

j:i^os      Pokomy   76U 

power  in  thi'  iron  ami  steel  industry  ;    Ctilisation  of . 

Schourmao    1 15fl 

i.'-istjinn'  alloy.    (P)  Dempster,  and  General  Blectric 

Co 959 

reststaacea      Uloy  for .    (P)  Driver 96,  106  I 

storage  batteries;     Electrodes  tor  (P)   Edison, 

and  K.lison  Storage  Battery  Co    362 

storage   batteries  ;     Protecting   the    lead    supports   of 

positrve    electrodes    of  from    peroxidation. 

(P)  Marino     1117 

iragfl  batteries  :   Regenerating : 

(P)  Luckow  1268 

(Pi    Tate 362 

stixage  batteries      treatment  of  cans  of  alkaline . 

.  i'i  Bdlson     362 

storage  batteries       Treatment  of  wood  for  use  in . 

ll'l   Mann..    97.   1018r 

storage  batten  ■ 

CP)    l..li>on,  ami  Kilison  storage  Battery  Co 221 

~. .mers  and  Crowley     7ti."i 

storage-battery    tank,    in  wiiiani    98 

Electricity  ;    Transmission  of  through  gtass.     Le  Blanc 

and  Eenobbaum  638 

Bjectro-analysfs.     See  under  Analysis. 

Blectro-catal)  -is      Uexejew      286 

Elect  ro-remeiiti/ang.      Sang     29 

Electrode  protector.     (Pi  Harrison,  and  Electro  Metallurgi- 
cal to    i  ... 

Theory  of  the  oxygen .    Cm  be 11117 

Blectrodepositlon  ;   Apparatusfor .     (P)  Harris 1016 

of  metals  : 

tP>   Brachinaiiu 31r 

i'.  Corey  1015 

(Pi  Oowper-Coles 768 

(P)  Levy    -iil 

Perkin  and   Hughes 159 

of  metals ;    Apparatus  for  the .    (P)  Grauer  et  Cie.  ;i6 
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,).■>     i  i'i  s-t ui.ii-  '  li  trolytii    P 

CO       286 

of  all.  .i ii .H..I.II.  .        Ictlvi    '     ■    for  tin    i     'Hve 

il'i  Nya  lekumulatoi   UcUebolagel   inngnei   cii7 

for  al.     I. it, 

l       I    ..loll    and    IV,  k        Ji.l 

, ii  Senitnei 206,  206 

fP)  Siemens  und  Co    108,  481r,  552r 

i  p.   i  homson .■ s;i 

for     arc     lamp-:       Manilla,  tore     of  (I'i     !. rueful 

II.    trie  Co         264      1001 

i  ii  lion  tin  galvanic  element       (P)  Bet 

i.i   eleol .  le   batteries  ;    Dei  (P>  Nobe- 

• t  el  Cle 

for  electric  fnrna. , 

I  I'I    Bingham 2M6 

i  i'i  Rutnenburg   109 

ior  electrolytic  purposes     (p>  Electrolytic  Alkali  Co 

Ltd..     and     others      Ilea 

Manufacture  of  alkaline         to  prevent  dropping  of  active 

material.    (P)  Marseflle  and  Gouin 1018 

Manilla,  lure  of  ar«    light  (  Pi  sirnien- und  '  .'. 

Positive  i.  ir  secondary  elements  with  alkaline  electro- 

lyte,   (i'i  tfya Acknmulatoi  Aktiebolagel  .hmgncr, 

and    BsteUe      286 

Properties  and  behavl ..it ace  Bering  186 

.a  sec la  i  v  1. a  Merles       .  I'i  Garde  and  Adams CM  7 

Securing  Metal  contacts  to  carbon  — — .    (P)  Benkri  ..  ltn 
for  storage  batteries.     (I'I  Bdlson,  and   K.lison  storage 

Battery  Co 362 

for   vapour   lamps,     (l'l    Hewitt,    and    (....per    Hewitt 

i:ie.  trie  Co       1091 

Electrolysis  of  aqueous  solutions;    Continuous  --         (P) 

SOC    I  'hem.    hid.  in   Basle 638.  "(Mr.    1462T 

of  fused  sail-      Sparking  at  the  electrodes  during  the 

.     Kalian   ■ 

lnvestigali.il.  ..t  with  the  ultraniirro-rope  : 

k'osunogow  1166 

(istwald      line. 

a  liquids  :    Vessel  for  the .     (P)  Cauchcincz 766 

with  magnesium  cathodes.    Schmidt 362 

.a  I  a  II  le  sol  at  ions,     (P)  Lacroix  961f 

ol  solutions  of  inorganio  salts  in  formamide.    Bolder  ..     Hiisi 

Technical  alkali  chloride .     'Taussig 420 

Electrolyte  for  alkaline  batteries.    (P)  Morrison  140] 

for oopper  deposition.     (P)  Kern  and  Brown 22(1 

for  electric  batteries.     (P)  New  Ignition  Synd..  Ltd..  and 

Sandy 1 1  >«"»■* 

for  primary  batterieB;    Preparation  for  use  In  making 

the .     (P)  Newlan. Is  and  Parkinson    862,  1064.  1  J.'.Hr. 

I  |B4f 
for  primary  or  secondary  galvanic  batteries.     ( I'i  s.haiili    766 
i;ie.  trolvtie  apparatus  ; 

I  l'l     Hates    anil     V.Ian,      163 

i  I'i  Monge  and  Arzano  164r 

i  Pi  senrmaud   829 

(P)  Thnm 886,  1 167r 

apparatus;      Electrodes     for    .    (Pi     KleHmlytlc 

Alkali  Co.,  Ltd  .  and  others  199 

apparatus  with  liquid  anode,     (p)  Schotl  und  Gen   2-jj.  -Jj-'r, 

S'Jtl/-.  '.H.o.   I0|sr.   i;«l4r 

cell.     (P)  Landis  and  others     1394 

cells  : 

ii'i  Crocker  1010,  nnur 

.  ri  Flood  hum 

(P)  General  Blectric  Co 221 

1  I'i  (ieneral  Electric  Co..  and  others 221 

i  i'i  UoDormas,  and  National  I-aundry  Maehiner\r 

Co       1117 

(P)   Whiting,   and    Whiting  Go 136 

(P)  Williams  and  Bradley      703 

tells :   Production  of  an  adherent  lime  diaphragn the 

cathodes  of .    Milller  and  Buchner 2sr. 

decomposition  of  solutions.     (P)  Town-end  and  others 

Diaphragms;    Porous      — ,     Boiirgejjjl  285 

mercury  cell  for  alkali  chlorides.     Whiting sit 

proees-      (l'l   M.F.lhone 1392 

-ilution-.     Treatment    of    -  (P)    Gabriel,    and 

Bleach  and  Caustic  Process  Co  829 

Klcctro-iuetalluigiral   products  ;    Ptirilication  of  .     (P) 

Higgins.  and  Carborundum  Co 1064 

Electroplating  apparatus  : 

(P)  Backus    359 

(P)  Cowper-Coles 11 66 

i  i'i  Emery  and  Gilchrist       138 

(P)  King,  and  Hanson  and  Van  Winkle  Co.  .  .  . 

.1'     I'.. 111. ..If 31 

I'    Roman    111:..   1212f 

Apparatus  for  uniform  ami  rapid  .    (P)  Laugbein- 

Pfauhaiiser-Werke    31r 

barrel  apparatus.     (P>  Smith  and  Deakin 97, 

baths      il'i   Van  Winkle 163r 

process      (PI  Edison   960 

process  and  apparatus.     (Pi  Rosenberg 121  Ir 

tubes  and  rods  ;    Apparatusfor  .     (P)  Cowper-l  .  ill 

Elevating.     Srr  liaising. 

F.llagitannic   acid,     merenstein    "08 

Bmery;   'Treatment  of     — .    (P)  Carborundum  Co 14..4 

Emptying  vessels  .    Means  for .     <P)  Jahr 47s 

Eninlsitii  ation  of  oil-,  iats,  etc.     (P)  Arabol  Maiiufa.  turmg 

to 222.    639r 

o  2 
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Emulsifying  liquid         I         .l.uisier 

liquds  ;  Apparatus  for  -  -  (P)Fette    548 

EmuM..     Individualnv  Bertrand  and  Compton. .   1078 

,-F.mulsin.     Rosenthaler    1408 

Emulsion  ,.i  fatty  matters.      Mcunicr  and  Maury 1021 

Emulsion-Ian-ulan.  the  product  of  the  action  ol  •■'- 

BeitarincK  and  Minkmann L028 

Emulsions;     Apparatus  tor  auxins  I 

it 105 

separation oi by  filtration  and  ultnt-tiltr.it ion. 

Ha'  -.  hek    125 

having  disirrfecting  properties.    (P)  Zimmer 

Kiltr.itioit  of  .  and  deformation  of  the  particles  ol 

emulsions  under,  pressure      Eatschek 

Grinding    or    mrring       — .     (I1)    Altonaer    Margarine- 

Werke  Molir  und  Co 904 

ol  hydrocarbons  and  .  — .    (F) 

Mer.  ici    1366 

ior  Impregnating  wood.    Ostwald  279 

Mixing  apparatus  for  making  -   — .     (P)  Yalettc LOOS 

ol  oil  and  water:    Factors   which  determine  the  con- 
stituents of     — .     Robertson  888 

Preparation  of .    (P)  Arabol  Manufacturing  O    22     689r 

1 163l 

Separation    of    formed    by    shaking.    Fanto  and 

Stritar    B45 

Emulsive  agent  :    Manufacture  of  a .     (P)  Uacpherson 

and  Heys  889 

Enamel:    Analysis  of  and  of  enamel  raw   materials. 

Landruni     1810 

brick  ;      Manuiacture    of    .     Enamel    brick    slips. 

Stull    1310 

The  stiffening  of  water-ground by  chemical  means. 

Grftnwaia  . .   1251 

for  stoneware  :   Cheap .     stull 566 

undercoat:    Importance  of  the .     Mayer  and  II  avas   1455 

ware  :   Kiln  for  firing .     (P)  Dennis 1157 

White .     1 1>>  Landau  und  Co 1888 

Enamelled  article  of  iron  and  steel  from  waste 

.     (P)  De  Back    1390 

Enamelling  :    Vpparatus  for .     ( P)  House  and  others ... .     491 
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liiutionof .     Tutin 1472 

Synthesis  of  a  methyl  derivative  of .     Tutin  and 
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Anuaiatone    502 

Catalytic  preparation  of  .     Sendereus    10S1 

Determination  of in  alcohol.     Welti  1403 
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I  P)  1'helen  and   Speed     142 

( P)  Wiegand      548r 

(P)  Zastrow  007 
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I  Pl   Elran    1200 
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Powder  Co    1038 

Buildings    for   the    manufacture    ami    storage   of   . 

il'i  Guttmann   375 

Decomposition  of  -  Poppenberg  and  Stephan  ....  1083 

Determination  of  the  stability  of -,  as  carried  out  in 

different  countries    1410 
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as  ii-ed  in  coal  mines  in  the  United  States  ;   Permissible 

Itutledge    517 

workB ;  Buildings  for .    Guttmann 930 

Powder  and  Uuupowder. 

Extinguishing  burning  benzine,  etc.      Process  of .    (P) 
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imparting  lustre  to .    I  PI  Palmer 624.  t.J4r 
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i,.i    making   balloons;     Rendering   impermeable   . 

i  Pi  Michelin  et  Cie •   1100 

Manufacture  of  carbonised .    (P)  Horton U40,  124a 

ornamentation  of  textile  and  like .     (P)  Gottlieb  . .     149 

Preserving  the  lustre  and  finish  on  goffered .    (P) 

Bernhardt     4S4> 
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Pii.itingon .     (P)Scott 34b 
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Factory  effluents.     See  Effluents. 
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Hewitt    894 

alcoholic  ;    Chemical  mechanism  of .     Buchner  and 

Meisenhelmer     894 

alcoholic:    Disappearance  of  furfural  in .     Lintner     7TB 

alcoholic  ;   Function  of  phosphates  in .     Harden  and 

Young     711 

alcoholic  :  Influence  of  sugar  content  on  inhibitive 
action  of  certain  ados  on  Rosenblatt  and 
Roseublatt     711 

alcoholic;    Protein  metabolism  in  plant-  in  relation  to 

.     Ehrlirh    835 

X  pparatus  for  collecting  and  measuring  the  gases  evolved 

during .      Harden  and  other- 1324 

of  brewers'  worts,  eb      (P)Maynnrd 044 

cell-free:  explanation..!         by  means  of  the  ultra-filter. 

Von  Lebedew     229 

.lariri.atj.il).  an-!  drawing  off  apparatus  for  effervescenl 

liquids  under  constant  gas  pressure      (P)Charmat  ..    293/- 

I'll,-.       fltr;.    a;. I  Welnncr :;7 

industries  :     Importance  of  mineral   salts   in   the  . 

Wu-ienfeld    l  wii 

lactic ;     Manufacture  of  cultures   of   bacteria,    in    the 

formof  grains,  producing .     (Pil.olotf 718 

-..i  (P)  Forster  and  Flnitzer I2fifi 

product-:     Determination  of  volatile  adds  in    certain 

— — .     Seliber    711 

residues;   Production  of  food  products  from  spent 

Franc  des  Distilleries  de  rindo-Chlne   .         L32J 
l  -accharioe  must-  containing  sulphur  compounds.     (P) 

Martinaud 1 4114 

fteatmanl  ..f  liquids  .luring       — .     (P)  Paikhurst  ami 

vTeal     1 1 -J7 

by  yeast  cells;    Role  of  diffusion  in  .     Slator  and 

770 

by  zymase  .  The  organic  pboeuphora  compound  formed 

in .     Iwanow    :i7 

Permeated  beverages ;   Manufacture  ol .     .  1'iKulin  ....  1126 

hopped  beverages  ;    Manufacture  of (Pi  Wahl  ..  1  lj; 

liquids  ;   Manufacture  of .     (P)  Le  Petit 1 266 

liquors  :  Manufacture  of .     (Pi  Huber.  and  Schneible 

Co 4411.  S30i- 

ma-h    etc.;     Freeing  odours  and 

flavours.     (P)  Stitzel    712 

Fermenting  organic  nitrogenous  substances  ;    Process  of . 

( P)  Krlront   586> 

Ferments;    influence  of  nitrate-  on  alcoholic .     Eayser  1402 

Preparation  of  digestivi               ip.  sieeman 1711 

Production  of  —        (Pi  Ilarr hi.-,, 

in   vegetable  and  animal  organisms;     Rendering      — 

Inactive     fP)  Parrot anrffloHs  ggg 


TAQF. 

Ferric  acetates.      Wcinlan.l   and   t.ussniann     186 

chloride  :  The  acetic  add  reaction  with .     Welnland 

and  Gussmann  4S0 

cliloride-antipyriiie  compound      Determination  of . 

istxuc  and  l'...iiis-ou   

chloride:     Determination   oi  phosphorus   retained   with 

in  the  ether  separation      Wysor  3."..". 

chloride  solution  :    Acl  ion  of  coke  on  Tingle  ....      .".0:: 

formates     Composition  of  certain  -  Tower  his:. 

iivdioMiif  ;  Adsorption  of  arsenic  by .    Lockemann  1202 

hydroxide;   Adsorptive  power  ol    — .     Rohland 7.'..". 

oxide  :    Evolution  of  oxygen  from            at  high  temper- 
aim. -s       Hilj>ert    lab 

oxide:    Manilla,  tine  ol  I  Pi  I, ill 228,  881.  110* 

oxide  :     Production   of   solutions   or    pseudo-solutions 

of  .     (P)  Cartwright    24.  213r 

oxide  :    Reduction  of by  hydrogen  and  by  carbon 

monoxide.     Hilpert      90 

oxide  :     Reduction  of  -   —  by   solid   carbon,     t'hurpy 

an. I  Homier. it   1385 

sills;   Manufacture  of .     (P)  Betts 1204 

salts  :    l'vrogallol  dimethyl  ether  as  a  reagent  for . 

Meyerfeld    113;. 

Ferripyrine  ;   Determination  of .     Astruc  and  Boulason . .     .".91 

Ferro-allovs  ;     Manufacture  of  il'i    Price,  and  Central 

I  rusl  Co 90 

Ferroconcrete:     Advantages    and    disadvantages   of   . 

Rohland    1455 

Ferrocvanides  ;    Analysis  of : 

'  olman     94b 

Skirrow     310 

Ferro-molyhdenum  ;      Determination    of    sulphur    in  . 

Traulmann     700 

I  .  .  lo-ilicon.     Taussig     280 

Determination     of     silicon     in     high-percentage     . 

Preuss  Sab 

manufactured  in  the  electric  furnace.     Hinrichsen 955 

Nature,  uses,  and  manufacture  of .     T.ocal  Govern- 
ment Board    154 

Poisonous  gases  evolved  from by  action  of  moist  air. 

Lebeau    35S 

Suggested  regulations  for  storage  and  transport  of  .  151 

Ferro-titanium  :   Use  of in  Bessemer  rails,      Dudley....      955 

Dee  of with  cast  iron  and  steel.     Treuheit 951 

Ferro-tungsten  :    Determination  of  sulphur  in .     Trallt- 

mann     700 

Ferrous  borides ;   Goldschmidt's .    Hoffmann 1202 

compounds  of  nitric  oxide.     Blanc-hot  and  Huttner  ....     568 
iodide  syrup;    Determination  of  iodine  in  .     Korn- 

dorfer   2:;:; 

oxide  ;    Manufacture  of  from  ferrous  liquors.     (Pi 

Carulla    151 

oxide  in  silicates  ;   Determination  of .     Dittrich  nnd 

Leouhard      1054 

salts  :   Titration  of in  presence  of  hydrochloric  and 

phosphoric  acids.     Hough 594 

Ferro. vanadium  ;  Determination  of  aluminium  and  chromium 

in .    Trautmann    ...    1252 

Manuiact ure  of .     (P)  Fieschi  and  others 497 

Fertiliser   from   bog-peat;     Manufacture   of   a   .    (P) 

Wolters    58 1 

Borated .    (P)  Ellis,  and  Ellis-Foster  Co 227 

from   calcium  cyanamide  ;   Preparation  of  a  .     (P) 

Stutzer      1203 

industry  ..I  the  United  Mates    9fi« 

Manufacture  of  a .     (P)  Newberry  and    Fishburne  1262 

.Manufacture  of  a  nitrogenous by  action  of  nitrogen 

on  alkaline-earth  carbides.     (Pi  stickstoilwerke  ..     581 
lrom  potatoes  ;  Production  of  a      — .     (Pi  Patent  Pre-s- 

Kartotlel-Industrie     H.  liumpel    713 

Stimulant having   basis  of  oxides  of  manganese. 

(P)  Mines  de  Manganese  de  Las  Cabesses    167,  365r.  442. 

442.   442r 
Stimulating   containing   calcium   and    manganese 

carbonates.     (P)     Mines     de     Manganese     de     Las 

Cabesses    228 

from  Thomas  meal  and  an  ammonium  salt  :  Manufacture 

of  a  —  .    (Pi   Gewerkschaft    Deutacher   Kaiser 

Hamboru 581 

Use  of  boron  as  a  catalytic .     Agnllion   290 

Fertilisers  : 

1 1'.   F.lhs   1407 

Il'i  Milne    1172 

Bacteriological   determination  oi   available   nitrogen   in 

.     Lipman    581 

Composition  or  commercial  Whitney 774 

fOl  cotton  -oils      Whitney 227r 

Detection  of  inferior  ainmoniates  in  commercial  . 

Street    966 

Determination  of  potassium  in .     Shedd 1218 

from   distillery   ylnaases  ;    Manufacture  of  .    (Pi 

Verbiese  and  Verbiese 1219.  141111 

Duty-free  admission  of  -       int..  Morocco 1218 

Effect   of   soluble  salts  on  insoluble   phoaphatic  . 

I  ■  leaves      5U5 

Electrochemical  manufacture  "f  phoaphatic .    {V} 

I. cm     441.442r 

Experiments  with  lime  and  magnesia  .     Meyer....   HI71 

iCxiierlmiiii  -  with  nitrogenous  Schneidewind  and 

others      1070 

Experiments  with  phosphatic     — .     Schneidewind  and 

Meyer    :  .    10711 


-i  BJE<  T  imh  8 


mi 


Schnetdewlnd  and 


Fertilising  with  molasses 
Fibre  :  Manufacture  of  reslllenl 


.  ,-r*     oil/ 

i  xperlmonta  win.   p. i.i-i,  scnneuwwinu  una 

others ',:,! 

IN   .l.l|'.lll 

vl '.v-;";:,;..      w^  ..■  im  ues  ism 

;!•:  CoUeM  I.,,.!   Kotar«l( 

ll'l  Glnstel  ...       ,  •'"' 

Manufac ol  Irom   leather,   horn,   hoofs,  etc.    __ 

(P)  Leroux  and  Gatl -  

Manufacture  ol  mineral  (P)  Pohl 

Mannl  ictti  ''■  'r'  Peacock,  and 

American  Cyanamlde  Co ■   " '  - 

trom    ntgtataoll    oi    hou  paratus  f 

•ii.«kni«         .    (P)  Soc.  0*n.  dee  Engrals  Organlqnei    -■■[ 

in   Km — n.     "'-' 

Peck   '  4»7 

ii-i  Blower 689 

iron,  nettles;   textile  Behwarj 

if, in     vegetable     mattei  .      separation     Ol  IP 

l',„i„ and    Consolidated    Railway    Industrial 

straw  Paper  Co .•".'.',    ,,  ,','il!! 

yielding  materials;    Reduction  ,,i     — .    (P)  Marshall  1199 

Fibres;     \iiii, in    ol   textile  ■  tor   msolul olourtm 

matter*.     Vignon     ,••■••■■•,•■; '*■' 

animal     Prepara, ol  I lordanting,  dyeing,  or 

printing.    (P)Schneidei •■   llu- 

tpparatus  f„r  applying  varni&b  ,,i  similar  eating-  to 

textile  (P)  Bayer  und  Co 1241 

Ippanrttis  for  coatliw  or  glossing  textile  (I'll.ocwo  lloir 

Apparatus    lor     making  bom     solutions,    <P) 

Cromblc    ........   .v».>r.  !•«!"• 

Apparatus    lor    obtaining  trom    solutions,    d) 

ibie  and  Schubert    ;,'■.';•,■•    ,,.,,', 

artlnclal;    Apparatus  (or  spinning  —  ,     (P)  Leottlre  ll»« 
artiflclal;    Increasing  the  afflnit>  ol  (or  dyestufls, 

i  first   Guido   Donnersmarck'sehe    Kunataelden 

u.  ioetatwerke   ■  ■  ■ 

aitlflolal  ;    Manufacture  ol  from  puprammoniuni 

Bllulo  e    lolution      (P)    llauauei    Kunstsetdefabnk 
Bleaching  texUle      -.    (P)  Copnimboeul 

i,,, m   brooin  :    Manulacture  oi  fine  textile  .    <F) 

Sutterlin      

ii, luprajDnmoniumceliulose  solutions  .   Preparation  ol 

lustrous .     (P)  ffimauor  Kunstseidefabrik. .  . . 

Drying  machines  loi  0')  White  — •  • 

dyed  with  Tat  dyestufls  ;    Bowking  vegetable  (P) 

Melster,  Lucius,  und  Broning "" 

Extraction  ol from  vegetable  tissues.    (l'i  Kennedy, 

and  National  Straw  Pulp  Co 

improving  textile-  — .    <P)  Kraenier  Mr 

Indian for  paper-making.     Hoo|,er U»» 

Opening  vegetable  contained  In  straw,  grasses,  etc. 

il'i  lie  1, maim •  ■• }*%. 

tor papermakmg ;   Philippine  Richmond    ..... .   I4o0 

Production  ol  (;i-i  brown  -liadea  on .    (P)  Melster, 

Lnclus,  und  BrUnlng ■  ■  ■  ■ ■  •■•       <*• 

Production  of  textile  (P)  Pfiel  and  Setter!  ..    I47,1246r 

Protection  of from  action  ol  acids,    il'i  De  Butte 

and   Briart ■ 

Kndiferous  -        and   their   marnrfacture. 


:,.,'i 
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1006 


689 
1451 


561 W 
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ll'l    Farias 


PaOl 

I  il I        <"»( 

ninnte      I  be '"""  "'  ,   ,. 

p  .i ulp     i  l'i  Peufaillll  and  I    bl 

plum        i;  ii  ii  ng  panel  pulp. 

ii-  ' ','!' 

product  .  Indurated  (P)Bai  }f' 

-,  it  Drying  (P)  Kills  i  Isppp 

wastes  .  Trei ol  (P)  i  hti 

,  bemlcal  compo  Itlon  ol  Paladiuo  ■'■'- 

i  ,i . ,, ,.  i.i      Metallic         fbrelei  trlcl  m]         P   B  II  i     1248,  I248f 

File at-.     Apparatus  lot   the  conl u   manufactun   ol 

pi  Midland  and  I'rt., 

.urn ii.  1 1 i    vapours  ol    volatile   solvents 

during  the  spinning  ol  I  P)  i  ournauo  . .   1871 

lectrio  Incandescence  lamps      Manufactu I 

Baumhauer    

:,,,  heating  unite  or  lamps.    (P)  Parker-CUrk  ii;  •"_..• 

Manufacture     ol  tot    Hi  hi  md     heating; 

i  l'i  \in  hiHi.i  and  Delaseon l8B4r,  t-.nr 

-,.  .,/.,  tmdt r  Incandeai  em  i 
Billing  material     Manufacture  of  a    — : 

i  i'i  i  aldwell  and  Pfleumei  -«y 

(P)  Caldwell  and  others '-'>ir 

v ils;  Means  for  (P)  Jahr  *"> 

Films;   Machine  tor  drying         ,    (P)Tb pson    ... .   698,  72W 

Method    and    apparatus    tot    drying  <i>    Sellg 

Polyscope  Co •     "" 

\ nflai abli  especially   foi    clnenmtographs. 

(P)  Merckens  and  ManlsaadJIan  ii.tt.  i-.s 

Filter  beds;    Bacterial  fP)  Tarrer ,'-,",'~r 

beds;  Treatment  of  liquids  in  (P)lieign..     ••  l«*i 

press  lot  worts,    i  P)  Maschlnenban  Install  aumooldl  . . 
presses  :  .,,, . , 

<i'i  Berkovtta    -™i 

in  Heller      *~ 

(P)  Martin  •  ■  •  ■  • :     -ou 

(l'i     Maschinenfabi      E      Weigel     Nachf.,    and 

'PM'Ogel      .     ;.  ...;„;    „:t'—"'- 

9 


171 
510 


■esses;    Hydlrauiic  ning-gear  tor         -    [Pj  Irwin, 

:in,l  Johns, mi  and  Son-     ;•■••. 

tor  wet  substances.    (P)   Internal    tlnnpus 


presses 


Tiller  Pn 


678,  887r 


1290 

:,t:, 


ud  Jaboin  ,•••■•  41  -"■ 1M-  "t!; 

Rapid  Weaohing  of  textUe  (P)  Delebecqae 1006 

Rendering non-inflammable.     Chaplel  -lis 

Resolution  ol  dyes  trom  dyed  after  treatment  with 

acid.  etc.     Dreaper  and  Wilson \\ ■  r 

Seouring  of  animal  .     (V)  IVufaillit  and  I.eblan,  l.l. , 

separation  ol  pulp  from  pigment,  -i/.e.  rilling,  and 

other  imparities.    (P>Petgche •""• 

Treatment  of  to  give  them  a  -ilky  appearand 

(P)Torii    '  '' 

Treatment  of  vegetable  to  produce  pulp.     (P)  l>e 

I  jtrtirtrrp  .,..........-■•••■••■•■•• 14/ 

vegetable:   Bleatihlng-^.      (P)  Hardmanand  Edinond- _ 

sou  EOT,  -lor 

vegetable  :    Impregnation  of especially  in  the  cold. 

I'.  Hoffmann  and  Deooster ■  •  ■    W-r 

vegetable;     Production   of   cellulose    Irom   .    (P) 

^ftlWitlbt  1_VJJ 

vegetable':   Production  of  colour* on .    <P)  Badische 

ik ,;•.'■•,■••         '0,0 

vegetable:  Treatment  of  brittle .    (P)  stark »4D 

Fibrous  material  impernieahle  to  water  ;    Manufacture  of  a 

.     (P)  Tate     

materially    Apparatus  for  dyeing  or  mordanting  . 

1  r,  Kershaw  and  Cole ■  •  •■     19r 

material!!  :   Apparatus  for  treating with  dye  or  other 

liquors.    (P)  Togo  Spinning  to    and  Ataok oo8 

materials;     Machine    for    moistening,    etc.    .   _(P) 

Brians  >a,  9*V 

material-:    Machinery  for  drying .     fP)  MoHanght     559 

materials;    Manufacture  of  blocks,  slabs,   plates,   etc., 

from .     (P)Klewiti 

materials;    Method  of  Indurating .    (P)  Baekeland  .I44r 

material- :  Treatment  of .    (P)  Roberts  and  Robin- 

son     j 

material-  :    Washing  and  otherwise  treating : 

V     It  it   !,u,-  .11    I1"1-! 

r    Hutchinson,  and  United  Railway  and  Trading 

208 

material-:   Waterproofing ■". 

1  pi  Ketcheann     '•'■'■   s ,  y 

,1 ■•'    "Kl"' 


Filtering  apparatus :  ._     Qa. 

(P)  Abresch     ""•  "'' 

(l>)   Bebbingtonand  Mathie-oii  .",r 

Pi  Chamberlain  JiJ 

il'i  Dargin  and  Dargln    mfVtiqi. 

1  n  laberwood    545-  l}^}' 

1  l'i  Johnston     'Z,?, 

,  l'i    Kelly,  and  Kelly  Filter  Press  Co 742 

(l'i    Michel  *"* 

a ,1.011 bined    with   oentrlfugaJ   separator.    <P) 

Akt  iebolaget  Separator :,,'  ■,'  i  "  i ' ;  w"c 

, tratus  1 se  in  the  cyanide  process.    (P)  Rc-baoner  1-B6 

apparatus  for  drying  wei  material;   3creenlngand 

(Pi  Diver    ;"'r'i 

apparatus  tot  liquids  .   I  ompoatte         -    (l'i  Lebmann 
LDparatus  lor  making  blocks  ol  beat -insulating  material. 

(P)  Bosi    ,.. ■■ 

apparatus  for  use  111  washing  shines,  etc 

Tarbntt 

beds  :    Bacteria  tor  preventing  subsequent  outre 

[action.     (P)  Bright  more  

blocks.     (Pi  Simonet 

liquids:   Apparatus  for : 

il'i  GobM    

1  l'i    Malttlaiin        

liquids;    Cenbifugaj  machine  for  —  .    (P)   Mar-ball 

and  He  Laval  Separator  Co 

machine.     (P)Ridgway ■  •  •  ■■  •  •  ■  v^:;  •  • -,-     ,,.T.. 

,„ateiial  for  fats.     <P>  Soc.   Franc,  des  Mat.  .riltrantes  10- 


Vl'i  Webb  and 


.1094r 


1175 

111.. 


742 


678 


material  for  iats.     (PI 

mediums,  etc.  ;    Method  of  cleansing 

oil  etc   :   Apparatus  for .     ll'l  Oi!  and  Waste  Saving 

\,  ...I.;.,*.  r\.  < 


1  C,  Wilton 

14'Jr. 


\i-lr 


Mai  I  line  Co. 

process.      (I'I  Moore 


678 

7S0r 


and  apparatus,     il'i  Scheldt  . . . . . -•• . . •    «•, 

-    and   apparatus   for    brewing  and   wine-making. 

(PI  lielgeonne •  ■  ■  •    -'}"•  8Mur 

and  washing  ores,  etc  ;   Apparatus  for .     (P)  l-rotne 

and  Carter    4J' 

niter-  :  -.- 

(P)  Biddle      '■', 

il'i  Burt     „„ 

I-.  Knock     5i2 

tl'i    ltoake  

Bone-bla.k     —  for  clarifying  gelatin  liquors,  etc.    (P) 

lllev  and  others    •    •  ■  •  •  •  • -•" 

Centrifugal 1  ijnts.    (P   Shapley J«* 

1  , intinuous .    (P)  Vigmei  and  Mora,-      -» 

,■,., it.nuous  shines  vacuum  -  .  1'      'nicker 010 

High  pressure .  .  (P)  Dondey  and  1. -tro "« 

for  hquids.    (P)  Tixier inio'iniii'iativ 

Manufacture  of-  (P)Sata.... 1088,  1088r.  1244* 

Means  for  cleansing .     (P)  Uoake       .  •>•••"• ■  ■• -j     '"■ 

for  metallurgical  and  other,,.., ,:.  i-«.     (P)  Patterson  .,1 

Butters  Patent  Vacuum  I  liter  1 -t"-  » 

Vacuniu : 

(PI  Hiltner    

,'l'i    l'i, «.•  


--• 
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FOtratiDn  with  Berkefeld  fitters ;   Bacteria         .     Schmidt..     974 

of  ooOotdal  solutions.     Schoep 1041,  1289 

dsions.     Katschek  1063 

of  liquids.     (P)  Hint,  mi 13 

P)B  867 

[  emulsions  by  Hatschek 125 

Finishing;   Effect  of  dextrin  in  Kastadan 1246 

material;    Preparation   of  a  (T)    Brste    I'riestei 

Reisschil-Fabriks       120.  624r.l247r 

!  and  Battj    692 

tin  [P>  ]  redenburgh, 

and  Bostou  Braiding  Co        1247 

Finland ;  Wood  pulp  and  cellulose  industry  ol  1004 

Firebrick   nut  Application  ol  the  grog  in  . 

Rig  1137 

Firebricks;    Behaviour   of       -  under    toad    conditions   -it 

1300  C     Bleininger  and  Brown   i  

in  blast-heating  stoves  :   Thermal  conductivity  of    — . 

urn 432 

resting  ili>'  crushing  strength     •            at   digit  temper- 
ature-    Gary ' 

Fireclay;   Measurement  of  the  thermal  conductivity  ol    — . 
Clement  and  Egy 

Fireprooi  bodies  ;   Production  of : 

r    Si  hlossberg  

product* : 

l-i   D'ArauJo    27 

P)  Siemens  und  Co 1012, 1455r 

Fire-resisting    properties    of    various    building    materials. 

Humphrey    1107 

Fires:     Effects   of  on    building    materials,    and   their 

elmiiuition.     i.ilbretlt    879 

Fireworks  :    F.xplosion  of at  Leeds 1273 

Fish-flesh;  Treatment  of (P)  Schwickerath >-- 

refuse  ;   Treatment  of  - — .     (P)  Lauge  and  others  ...      1396 

Flame  of  Bnnsen  burners ;  The  Inner  cone  of  the .     Habet 

and  I  .acy    203 

Flames ;   Quenching  of .    Jorissen  and  Van  Reesema  ..     47* 

Flash-light  powder  for  photography.     (P)  LesmOller   ..     16,  unir 
Flash-poinl    apparatus :     Comparative    tests    with    English 

and  German .     Wiebe  ami  Hebe 681 

Flavanthrene  ;    Action  of  nitric  acid  on .    fioldermann 

ami  Scholl     266 

The  blue  vat  of .     Potschiwauschneg 809 

Preparation  of .     Srholl  anil  Mausfeld 808 

Flavopurpurin.     See  umlrr  Anthracene  dyestnffs. 

Flavouring  substance;    Manufaci I  b    — .    (P)  Ikeda 

td  Suzuki    *H7r 

Flax  in  i  ana. la  :   Production  of 767 

libres  :    Improving  separated  in  the  usual  manner. 

(P)  Von  Tupal-ki  and  von  Schewelin 147 

Manufacture  of  paper  pulp  from— — .     (P)  Dnmons  . . . .  7.'>1 

--  tor  rettinc ; 

(P)  Coiisinne  and  Cousinne 1371 

(P)  ltiva    1  lfj'.i 

Flemish  wan-  ;     Production  Of    .      Ward   13011 

Flexible  compositions.     (P)  Henniug  229 

compositions  ;    Elastic  .     (P)  Henning  ami  Wetter  832 

Floccuration  ;   Phenomena  of .     Free  ...    1026 

Floor  coverings  ;  Manufacture  of .     (P)  Pmk 1159 

Flooring  plaster.     Frey 27y 

Floors .     Rendering impermeable    a::d    wholesome. 

Korean   819 

Flotation  process  at  Broken  Hill  :   Oil  — .     Hoover 700 

Klonr  :  Ageing  and  conditioning .     (P)Lorinc 073 

Ageing,  conditioning,  and  bleachine .     (p) Loring  . .  ilr 

i. leaching  agents;    Apparatus  for  -r. irincr.  diluting,  and 

applying                P)  Wesener ;,--., 

ninililim  in  iiiiililllliiiilnii              fP)  Thomas no 

»  oiiditioninc  or  imprtiviny  the  uualitv  and    colour    of 

■ .    (p)  Rolfason     S3R 

Determination  ot  ergot,  in  -  — ,     liernliart 77- 

Effects  of  bleach ]•:•_■  pn  the  digestibility  ol  wheat . 

Kockwix.d 1327 

grist  .     Obtaining    uniform    products   from   .    (P) 

Humphries     447r 

for  making  bread;  Manufacture  of             <P>  Herendcen  293 

77'V.  1224f 

Manutaetiire  or  treatment  of .     (P)  Levin  . 1129 

railing  ;  DisuHegrating  machine  for .    (Pi  afunten- 

bauanst.  n.  Maschinenfabr.  vorm.     Gehr.  Seek  ....  587 

New  adulterant  of  —            Cartel »72 

Process  for  iuipro\inf    —    .    (P)  TOdesley  and  others  .  77- 

Sterfnslng  for    use    in    experiments    on    p  naiy 

fermentation.     Vandrvelde    1129 

1,  -ling  process  and  apparatus.     (P)  Paine 972 

Treatment  of : 

(P)  chitty  and  Jago    1129 

(P)  Jones    1328 

from    wheat;     Obtaining    a    hi2h    yield    of   .     (P) 

Steinmetz  Patent- Mullerei  lies 100 

Yeast-poison  in  wheaten .     Eayducfe 507 

Fine  dust ;    Agglomerating .     Haas 13S7 

dust ;   Settling at  the  Copper  Queen  Smelter,  U.S.  V. 

tee     1164 

dust  utilisation  at  Pittsburg 11(14 

gas  tester       r.lholt  .  .  .       .       l'j;> 


Fluid  passing  through  a  pipe  :   Continuous  determination  of 

the, quantity  ol  (P)  Lomsohakow 1091 

Fluids;    Apparatus  toi   pulverising,  spreading,  and  mixing 

— — .    fP)  Pages.  Camus,  et  Cie.,  and  Bardy   261r 

Device    for    measuring    Rowing    —         (P)    Siemens- 

Schuckertwerke    9 

Flnorene  series ;  Studies  in  the  Schmidt  and  Stiitzel.        80 

Fluorine:    Laboratory  apparatus  for  preparing .     (.alio     815 

preparations;    Manufacture  of  easily  assimilated  . 

il'i  Willnng  900 

Fluorspar  and  its  function  in  enamels.     Tafner 213 

porcelain.     Berdel    277 

Fluxes  as  applied  to  the  brass  foundry.    Sperry 1388 

Fodder  composed  Of  peat  and  molasses  ;  Manufacture  ot . 

I  r>  Joseph  588 

Foil:  Artificial    -  -.     CP)Soc  Anon. des Celluloses Planchon    sil 

i I  and  Drugs  Act.  1899  :    Margarine  clause  of  the  . 

I  h  ape  and  others    38 

Nutritive  .     (P)  Maconochie  and  Vasey 836 

products  containing  cottonseed  oil.     (P)  Filbert    ..    99r,  869r 
products  ;   State  and  Federal  rulings  as  to  use  of  sodium 

benzoate,  coal  tar  colours,  and  saccharin  in in 

the  U.S.A.    Lannel 513 

products  from  wheat  germs,  etc.  (P)  Charonnat    1129 

Foodstuffs:     Colours    used    in    the    manufacture   of   ■ . 

Qantler  and  others 512 

Composition  of  Indian .     Bosz 896 

Detection    of    manganese    in    .     Dumitrescou    and 

Nicolarj       1224 

Tietection  of  saccharin  in .     Genth -11 

Determination   of   calcium   and    magnesium   in    . 

McCrudden    170 

Determination  of  fat  in .     Polenske .11 

Determination  of  saccharin  in .     Testoni lot'. 

of  German  South  West  Africa  :  A  native ,  "Narras." 

Grimme     777 

New  substance  contained  in .     Backe 447 

Production  of from  weak  worts  and  spent  products 

of  fermentation  and  distillation.    (P)  Soc.  Franc,  des 

Distilleries  de  l'Jndo-Chine    1328 

rich  in  fat.  starch,  and  protein  ;  Detection  and  determina- 
tion of  saccharin  in .     Tortelli  and  Piazzi 1327 

Source  of  error  in  examining  for  salicylic  acid. 

Sherman  230 

Tin  salts  in .     U.S.  Food  Inspection  Decision 1327 

Forest  resources  of  the  United  States.     Eemsen 858 

Formaldehyde  ;  Action  of  red  heat  on .     Gautier 900 

Apparatus  for  preparing .     (Pj  Huwart 897r 

compound  with  malt  extract ;    Dry  .     (P)  Ghent. 

Pharm.  Laboratorium  "  Sahir  " 316,  f>92r 

derivatives ;     Manufacture   of   and    their   use   as 

discharging  agents.      (P)  Badische  Anilin  und  Soda 

Fabrik     77.7,  871V 

Detection  of  traces  of in  presence  of  acetaldehydo. 

DenigAs     451 

Determination    of    in    formalin-soap    products. 

Allemann       588 

disinfectant :    Manufacture   of  a  .     (P)   Sindicato 

Chimieo  Italiano    1268 

Formation  of during  oxidation  of  ethyl  alcohol. 

Voisenet   169 

Generation  of .     (P)  Schneider 1178f 

and  phenols  ;    Manufacture  of  condensation  products  of 

(P)'  Baekeland     99,  99 

(P)  Sarason       «0» 

Preparation  of .    (P)  Bouhard 1033 

Production  of  gaseous .     (P)  Chem.  Fabr.  Griesheim 

Elektron -149 

in  sugar-house  products  ;    Occurrence  of  .     Yoder 

and  Taggart 709 

synthesis  ofsugar  from .     Lob  and  Pulvermacher  . .     893 

vapour;  Production  of .     (P)  F.ftantin  and  Bouhard     231 

iu  wine  ;   Detection  of .     Hubert 445 

Formaldehyde-sulphoxylic  acid  ;    Preparation  of  nitrogenous 

condensation  products  of -.    (P)  Sunder 1373 

Formamide  as  a  solvent  for  inorganic  salts.     Rohler 829 

Formates  ;  Manufacture  of  alkali .     (P)  Nonris 878 

Reducing  action   of  alkali   on   certain   inorganic 

compounds.     Votirnasos     563 

Formic  add  and  acetic  acid  ;   Apparatus  for  separating . 

(P)  Cie.  Indus,  des  Alcools  de  FArdeche 21 1,  64«r 

Determination  of -.     Joseph  1 189 

Determination    of in    presence    of    acetic    acid. 

Delehaye    1200 

from  formates  :  Manufacture  of  concentrated .     (P) 

Meister.  Lucius,  und  Braining    1133 

Manufacture  of : 

(P)  Howard     815,  1153 

fP)  Xeumann,  and  General  Chemical  Co 1453 

(P)  Walker    1203 

Manufacture  ot  concentrated .     (P)  Soc.  Chem.  Ind. 

in  Basle     .'.  1036 

Production  of by  atmospheric  oxidation  of  turpentine. 

Kingzett  and  Woodcock 791 

Synthesis  of by  aid  of  ultra-violet  rays.     Berthelot 

and  Gaudechon     725 

Foundry  coke  ;  Specifications  for .     Moldenke 953 

Fractionating  apparatus.     Hahn 300 

column  ;   Horizontal .     (P)  Perrler 743 

device       Hahn  842 
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Jtanoa ;  Customs  Tariff  ol                          520 

Cyanamide  manufacture  In 1056 

Import  duty  on  nicotine  ?alts  entering  — - "'91 

Importation  of  oils  for  making  illmentary  fal    Into  ISM 

s.di  tmlii  n  \  in  Marten 

\  egetable  oil  trade  ol            500 

inn.  utilising  the  absorption  ol  mlpbox  dioxide 

byeamphoi     (P)  Beph 997 

mixtures.     Duclnux     1289 

I  rench  service-ponder  B ;    Action  of  nitrogen  oxides  on . 

Vtellle     176 

service-powder    B;     Decomposition    ol by    hest. 

I'.l  art      175 

service- powder  B  ;   Tienltration  ol .     Vleille 175 

service  powder  It :   Stability  of .     Lhenre 174 

Fruit  extracts  :    Vu-.tr  ih  in  regulations  for 513 

idly  making     Goldttiwaite    ■  t « » i 

juice:    Desulphltation  and  concentration  "i  (P) 

Barbel     nn.  mjs 

jni--.-<  ;  Oonoentratlortol             (P)  Oehme  and  Vol «  i » 7/- 

luieea;   Detection  of  starch  ulucose  In .     Plane...  loo 

Knots;  Oils  and  fats  of  certain  rare .    Grimme.  ...1019,  1818 

stimulation  ot  premature  ripening  of             Vinson....  -'.'" 

Fuel:   Vrtiflelnl .    (P) Stephen 934 

Vrtilici.il  :    Manufacture  of : 

i-     Uorris  i»"6/ 

(Pi  Vivian  and  othei  1050r 

blocks;  Manufacture  of .    (P)  Trainer,  and  Gewerk- 

EOhaft   Pionier 1885 

mr  boHera  ;  Ian-bark  as  a .    Myers 744 

briquette-,    blocks,    etc   :     Manufacture    of (P) 

Ballantine  and  others 683 

orjquettes  :   Manufacture  of : 

f>)   lirun    203 

I'    (rochet    1095 

(P)  Collins    807/ 

(P)  Pranks       743,  W.'.r 

briquettes:     Manufacture   of   insoluble,  smokeless,  and 

odourless .     (P)  Tavernier  and  Oulman 1095 

briquettes  ;    Manufacture  of  patent .     Pome  Office 

report      617 

Burning  powdered  and  apparatus  thereior.      (P) 

Barnnurst  and  Barnhiirst    870 

CiUorimetry  ;  The  accuracy  obtainable  iu .     Huiitly    °17 

Combustion  of  gaseous .    (P)  Bone  and  others  ....   1448 

Destructive  distillation  of  solid .     (PI  Zorn 1243 

Kcouomising .    (P)  Alien  and  Pyper    78 

for  gas  fires.     <P>  P'oucar 807 

Increasing  the  calorific  power  of .     (P)  Kecondo  . . . .   109"i 

for  increasing  the  Dover  of  imerual-combustioii  engines. 

(P)  Hadorff    13C5 

Influence    of    volatile    constituents    of    solii    ou 

efflcaev  of  boilers  with  Internal  firing.     Constam  and 

•schliipfer    143 

I..-  interiial-comhusti<.n  engines.     (P)  Rlltgerswerke  ....     6S4 

Manufacture  of : 

(P)  Parker     205r 

(P)  Kichards  and  Pringle 1365 

Manufacture  of  artificial  ur  patent .     (P)  Graigola 

Merthyr  Co..  Yeo.  and  Goskai' 1365 

Manufacture  of  fixed  gas  from  liquid  hydrocarbon . 

(P)  Grine  and  Nelles    .    550 

Manufacture  and  purification  of .     (PI  Simpson  ... .  1193 

Measuring  the  calorific  value  of  solid  — — .     (P)  Mebler 

and  Eohmann    11.  301r 

Obtaining  by-products  in  distilling  or  gasifying  . 

(P)  Kopoers  618 

from  peat  ;   Manufacture  ot in  Canada 867 

Production  of .     (P)  Parker  747r 

Production  of  gas  and  ammonia  from  bituminous in 

gas  producers.     (P)  Masons  Oas  Power    Co.,    and 

others      550 

Purification  el  and  Increasing  its  heating  power. 

(P)  Fritz 1193 

lleulising  the  full  caloritic,  value  of  hard in  a  furnace. 

IP)  James    1241 

Treatment  of .     (P)  Maul,  and  Anthracoke  Co 339 

!  ullcrs'  earth  ;   Material  for  replacing .     (P)  Hill 153/ 

Ctm&ation  of  spent .    (Pi  Sulzberger    1320 

Kulniinie  icid  :  Formation  of from  alcohol.     Wieland  .  .   1475 

Fumes  ;  Condensation  of .     Havard    1112 

Treatment  of  corrosive  gaseous .    (P)  Sprague  ....     97r 

Funtumln  rubber      8m  under  Rubber. 

Furfural  in  alcoholic  fermentation  :    Disappearance  of . 

Iintner      7  7f. 

Furnace  gases.     See  nndrr  Gases. 

linings  :  Manufacture  of      — .    i  P)  Fludder  and  Fludder    6o0 
Pinnaces 

i  I'l   Bary     9!>o.    1 14t.r 

(P)  Knox,  and   Keystone  Furnace  Construction 

CO 1363 

(P)  Lee     803 

(P,  Meker     1145 

Apparatus  for  indicating  the  condition  of  combustion 

in .   (P)  I.omseb.akow  £ 

Appliance  for  charging  retorts  of  zinc  and  other  — ■-. 

fP)   Di.r-lVlattre 360.  .'70/ ,   1165r 

Application  of  high-pressure  gas  to .     Onslow     ....     395 

Automatic  roasting .     (P)  Enrost-Ges 1310 

Bagasse  .     Kerr  and  Percy  505 

Blast  :    Balance  sheet  between  the  heal  and  material  in 

(iilhausei.    i".«4 


Furnaces     font. 

Blast  j  i   in  ■     in  .  ...  Cook     BSD 

Blast;  charging  (P)  McDonald  and  E it  108 

Blast;  Condensing  the  p  distillation  in 

ted  with  ii I      il'i  Carbonel  1209 

Blast;     Decomposition   ol   carbon    monoxide    in 

/iinmennann     

Blast;  Drying ak fox  (P)Danbtae  «5'J 

Blast  :    Economy  in  fuel  for  by  air  heating  and 

drying.    Wust  M.'.r. 

Illast ;     Extracting   moisture   from  air   tor .     (P) 

Gayley     95,  574r.  - 

Blast ;  GrUner'H  Ideal  working  of .     Kichards 

Blast:    Relation  ol  combustion  temperature  of  carbon 

to  operations  in .     T.invflle 

Blast;  Working  (?)  Oayley  . . .  163/,  574r 

Boilei  i'ii..-  

for  burning  blast-furnace  gases      (P)  Parson,  ""'  > 

Hanuf.Co.  7441 

for  calcining  aiiiuim.i     (l*)  Lambert    757 

Charging  roasting  and  other — — .    (P)  \Ycdge "ir 

(ox  the  continuous  roasting  of  sulphide  ores.    (!')   De 

gpirlel     

crucible- — - : 

(i»)  Cheuliall    tw:. 

i  l'i    I-';.  I.vurth     

i  l'i   Miller    I257r 

(PI  Newton  and  Billing!. m    701 

i  I'i  B/rasseau    1253 

Crucible  [or  rasing  heavy  metals,     (p)  Soc.  Anon. 

d'l'lectricite  Gans 1113 

cupola — --.    (P)FaiDol        1392 

tor  destroying  refuse.    (P)  Hayes 838 

tin  dis|Kising  of  haga--.;  and  molasses.   (P)  Van  der  Kolk  36b 

rax  distilling  coal ;   Retort .    (P)  Tally 1194 

for  drawing  glass  : 

i  I'i  Bafflie   1811 

(l'i  Gregory  1311 

Klectrie  -    --  : 

(P)  Aktiebolaget  Klektroneuill nt'.D 

(P)  Bailv      829 

(I'I    rianne       766 

i  I'l  Evans     826 

(PI  Gronwall  and  i.thers    '.'7/ 

(I'l  Harden     703.885,1117/- 

il'i    Hay     499r 

( I'l  Helt'enstcin     188,   b::«.    766,    766V,     106r.r 

l  P)   Hewes      1167 

il'i  Hixon    701 

il'i   linhert  Process  Co.,  and  others  ..     435,  4;'.."..  435 

i  i'i  Keller    S2r 

(i'l  Meyer  and  stillesen   638 

(P)  Price,  and  Electro  Metallurgical  Co 96 

il'i  Reid    287,  499r,  958, 1113 

(  PI  Snyder,  and  Klectrie  Metals  Co 95 

(P)  Thomson 1401 

(Pi  Thomson  and  FitsGerald 1461 

(Pi  Weeks    863 

(P)  Westdeutsjhe  Thomasphosplialwerke  ..    221,828r 

(P)  Wilson 95 

Klectrie  arc  or  resistance  and  induction .     (P)  ICeid 

701.  12S8f 

Electric for  baking  bricks,  pottery,  etc.     (P)  Han»i 

Klectrie  blast .     Brisker S81 

Electric for  calcining  and  graphitising  carbonaceous 

material.     (P)  Rose 1018 

Electric for  carbide  manufacture.    Taussig    135 

Klectrie for  continuous  extraction  of  zinc  from  its 

ores.    (PI  Cote  and  Pierron 97r,  IS  i 

Klectrie  for  the  continuous  manufacture  of  glass. 

P)  Sartvagson  426.  818.  llOTr.  1252r 

Electric   —  for  converting  pig  iron  Into  steel.    (Picm    I211r 

Electric  ;   K.lectrodes  for : 

i  I'l  Bingham  286 

(PI  ltnthenburg    <"'' 

Electric;     Feeding with  triphase  currents.     [P) 

Sue.  Vnon.  Electronictallnrgique    KI94 

Klectrie— — for  fusing  quartzy  materials.     (P)Vogel..     '.nil 

Klectrie  fusion .     (P)C.irod   95 

Klectrie  fusion  induction .     (PI  Hiorth 1894 

BUectrit for  gas  reactions.    (Pi  DIeffenbach  and 

Holdonhauec   ■ 

-a itli  electric  heating.     (P)  Heraeus 222 

Electric  — with  fixed  electrodes     (P)  I/ouis IS1' 

Electric  for  heating  metals.     (P)  Ateliers  de  Con- 
struction I  lerlikon 

Electric  —  with  high  output.    (P)  Catani 2-;-: 

Klectrie  :   increasing  the  factor  ol  work  and  the  stability 

of .     (P)  Norsk  Hydroelektrisk  Kvaelstofaktie- 

-elskab    1317 

Klectrie  induction ■  : 

(P)  Genera!  F:iectnc  Co 

(I'l  Grnuwald     97r,  703,  960/ 

(P.  Harden    [«» 

<P)  Hiorth    '!!•' 

i  Pi  l'oldihiitte  Ttegelguszstahlfabiik    B27 

(Pi  Soderberg    ■•     638 

Klectrie    induction  ;     Melting    hearth    for    .     (P) 

i  runwald    31/ 

Electric    induction    smelting   .     (PI    Mnlaeek    and 

Hatlanek  116a 

Electric    induction;     Starting for    metallurgical 

purposes.     (P)  ROchling'sche  Eiseu  und  Stanlwerke     221 

Klectrie  induction for  metallurgy.    (P)  Flektrostahl- 

j'llacen  ..1114 
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Kumaces — cont. 

Bksetric     inHumcc  of  ttrmg  and  metallurgical  reactions 

on  the  ervstallisat  ion  In—.     Tlialmer 1385 

trie in  the  iron  and  sieel  industry.     Hongh- 

»u,kel  ...  '  ■" 

:!i   magnetically   rotated   charge,    1P1 

Pntter  and  Westinahouse      1*£1 

Btectrie lor  metalmrgj  .    (Fl  Schwann 

Khvtric  In  nun-ferrous  metaonita      Hfchards 824 

lUaotrfc and  their  operation     (PjShawban   436 

Klectric  ;  Pierriiit;  tap-holes  ol  (P>  Keller 06 

—  ..i  charging  same     (P)  St<  w 

KopparlTtgs  Bergslass  Aktlenolag  131" 

Electric :    i  IP)  Jepnson  and  others «S0 

Klectric     PiuperUeaatM  behaviour  ol  electrodes  ol  — — . 

Ilering 

Rlectrk;   Protecting  resistere  of .     (P)  FitiGerald, 

and  lmt'ert  I  H         

i    with  raised  rhargitiL-  pot.     I  Pi  HeifenstCln 

Hlectric  redaction  (Hi  Helienstcin OSS 

I  !..  tru- (or  reheating  metals, etc.     (Pi  Glrod u<> 

Rlectric  resistance  id  Popp  ■  786,  1212 

Moraine .     <P|Petersson  638.  1117r. 

1E12,  I258r 
slstance  with  nickel  wire  res&tances. 

l.orenz  and  von  Hoveey    435 

lc—      with  rotating  arc.    (P)Limb 98 

Rlectrk  shall (Pi  BoticJM 1114 

Klectric  smelting .    fP)  Gronwall  and  others   74r 

Blectric  steel  (P)Aubry   "83 

I  I.  .in.-  steel  ;  Uniformity  ol  i  barges  in  Induction . 

Kngelhardt   '•■' 


435 


•186 
32 


Flectric  :  Steels  produced  in 
Ktectric    sapping    - 

Metalliueicalrn 

Electric    trai 


Amou 
Beward,    and 


1 S85 


(P) 

(Pi  OrSnwall  and 


Fleet ro 


31 


others 
98.  574r 
-  for  beating   gasea   by   flame  arcs.    (P) 

Snlpeterslure  fnd.-Ges 221r 

Electric;    Treatment  of  gases  by  the  .    (P)  Sines 

and  Giniea 1212,  1894 

Flectric  triphase .    (P)Louis 961 

Klectric;    I  tiUsmg  Use  gases  from  reduction  operations 

in-     -.    (P)  Heifenstein 638, 1065r 

I  lertn.  vacuum .     Hurt 886 

Klei  trie and  their  working,     (T  )  Queueau 360 

i.!.--tri< for  zinc  smelting.    (P)Hixon 764 

.  j  ol  electric  • : 

Heririg 828 

(P)  Ruthenborg    82 

for  enriching  (r.  >n  ore--.    ( Pi  crondal 763 

>,.i  Bring  brick  and  pottery  kilns.    (P)  rot  tun 818 

Firing  with  tar  and  other  heavy  hydrocarbons. 

(P)  Kohn    144 

Gas  analyser  (or .    fP>  Maillonx  and  Westover  ....     116 

rvdmeltUig- .     <  PI  Dcselle 278 

i.:i-- tired  retort .     (P)  RenninghorT' 114.'. 

Gas-retort : 

i  P)  Renninchoil  and  Klonne 1148 

(PI    Bi.«.ke.  ami  lien.pstei  and  Sons 3:>ftr 

(P)  Itieha  9S4 

Class  - 

(P)  Pe.,se  :.inl  I.ee    1106 

i  P .  Royer    1311 

atlnrr .     (P)  Freeh,  and  National  Electric 

Lamp"  Co 566 

Heating  or  annealing .    (P)  Kirkham   701 

Heating  and  melting .    (P)  Best  and  l>e.-i  93;". 

Healing, -melting,  and  like .     (P)  Wirt*     1165 

Induction—     Ibi  metallurgical purposes.    (P)GriSndal- 

Kjellin  Co.,  and  Harden   1257r 

Lining  melt'ng  (P)   Polddiiitte  ftegelgussetahl- 

fal.rik       1460 

Melting .    iP)  Ptrldihutte  Ttegelgngzgtahlfabr.  1113,  lioor 

Metallurgical : 

(P)  De  Verranti    S85r 

(P>  Harden        1255 

.New  resistor .       Iltzl.el.il. I     824 

i  iiH-n-lieAtth : 

(P)    Arthur  131a 

I      Meyers     361 

Open  li-.irtli  ;     Influence  of  the  heating   gases   on  the 

Ly  of  the  product  of .    Tcrprtz 821 

(or  nrndui  ing  iron  and  ..teel.     (P)  Beslnenl  .  .    95,  49«r,  1460r 

Realising  the  (nil  calorific  value  of  liar. I   fuel  in  • . 

i  Pi  Jama 1241 

i..i  reducing  metallic  oxides.   (P)  Johnson,  and  Crucible 

Me.  i  Co  oi  America 1015 

for  reducing  zinc  ore*.    fP)  ImdMad  and  Stalbane    ....  1063 

Reduction  and  irinlhle combined.     (P)  Shaw,  and 

International  Tool  Steel  Co 1113 

Regenerative : 

(Pi   Itlair  Engineering  Co 405,  406r 

(Pi  Kin  hi   i-'       7Tr 

ip.  Meyer,  and  Metallurgical  Co.  ol  America  ...      748 

(P)  Nefjon  and  McKa  985 

Regenerative  gas : 

(P)  JJenjamln    387 

i p.  Kopper   1047 

gas-heated  cementat  ion .     (P)  Krt- 

ham     (<5 

Regenerative  lias  rebentUJi        -.    (P)  Siemens  ..    701.  708r 

Regenerative  reverbtTftbl  irirh 9r 

Ri-seneratlve  reversing  (P)  Knox,  and  Keystone 

nstruttloH  CO  , 478.680 


PAQE 

Furnaces     cunt. 

Retort .     ( P)  Freeman 361 

Retort  healed  l.v  tar.     il'l   De  Lachomettc  and 

Villiers    "8 

Retort for  making  lighting  gas.     (P)  Stein  et  Cic.  . .     2(13 

Retort  for  manufacture  ..i  gas 

(Pi  Broker  479 

(P)    I  bom  and  Pryor   684* 

Revert  oratory for  calcining  hydratcd  Iron  oxides. 

(P)G1U    352 

Reverberatorv    for    making    blister    copper   and 

sulphuric  acid.    (P)  Wfllket 220 

Revolving   muilled   calcining  and   smelting .    (P) 

Hardee 1063 

Roasting : 

(PI    Merlon  and  Ri.lge 1H3 

(PI  Kites     162 

(P)    liol.in.oii     1118 

Roasting,  calcining,  or  smelting .    (P)SmaUwpoti  ..     ;>aS 

for  roasting  copper  owe  ;  The  Leheirett-romerauzel? . 

I.ellep 823 

i.-r  roasting  ores 

(PI   Hall      162 

(P)  Herresh  in",  and  Nichols  Chemical  Co 14.V.i 

(P)  Mark    498 

(P)   Merton  and  Uidge     1113,  1393r 

Rotary .    (P)  Raker,  and  Ladd  and  Baker,  Die 114.. 

Uiit-nry  electric .     (P)  '1  hoinson  and  FitzGenild    1392 

smelting 

(Pi    l.oder.  and  I.o.lci  Smelter  and  Itetlner  Co.    ..      285 
( Pi   Wettengel.  and    American  Zinc,  Lead,    and 

Smelting  Co 574 

for  sm<  King  ores  : 

(P)  Colorado  Iron  Works  Co 1459 

(P)  De  Saint  Seine,  and  Thwaites  liros .14,  f.75r 

having  superposed  v.orking  chambers.     (P)  Wedge  ..  161,163r 

Tipping  .     (P)  Canda     82S 

for  treating  cements  ;     Rotary .     (P)  Soc.  Anon. 

des  Ciments  Francais    820r 

for  treating  gases  by  the  electric  arc.     (P)  Saliietersaure 

Ind  -lies 436f 

lor  treating  metal,-  and  metalliferous  ores.     (P)  Fennell 

and  Saekett    701 

Vacuum  resistance    — .    (PI  Appoliierg,  and  Genera] 

Klei  I  rie  Co 575 

for  very  high  temperatures  ;    Laboratory  electric . 

(  ailiane 12.57 

f..r  volatilising  metals  from  ores  .    Revolving  — ■ — .     (P) 

Hughes   826 

\\  ..iking  of  retort .     Geipert 261 

Fur-;    Apparatus  for  treating  and  dyeing .     (P)  Dnboc- 

.piel      .    419 

Dyeing .    (P)  Act.-Ges.  f.  Anilinfabt.    .   1103, 1103r,  1301 

Kuscamine  Brown.     Schmid  18 

Fuse:    Detonating  .     (P)  Soi".  Anon.  d'Kxplosiis  et  de 

Prod.  Cliin.iques    ...    842 

Fusees  ;    Compound   for  railway-signal  .     (P)  "Xiditeh. 

and  American  Cog  Signal  Co 503,  1334r 

Fusel  oil;   Determination  of in  distilled  liquors.   Bassett   122? 

Determination  of  in  spirits.     Dunke 585 

Komarnv  sky's  colour  reaction  for .     Von  Fellenlierg  1030 

Fusion  furnaces :    Rlectric .    (P)  Girod  OS 


G 

(iadrtupa  seeds  ;    Oil  from  .     Grimme 1318 

Galactose  ;   Fermentation  oi by  yeast  and  yeast  juice. 

Harden  and   Nozris 1221 

Galenicals  ;    Determination  o*  mercury  in .     Griiter 1271 

i  Iflllcian  petroleum  industry  ;   Economic  bases  and  markets  of 

the  — -.     Mendel 548 

Gallic  acid  ;    Determination  of in  presence  of  tannic  acid 

and  other  organic  acids.     Grosser 1261 

Gallic  acid  di-  and  tri-methyl  ethers  ;    Condensation  products 

nf .     Herzigand  Schmidinger 1150 

Gallocyanines.     See  under  Oxazine  dyestuffe. 

Galloflavin.     Herzig 1150 

GaUotftnnlc  arid  ;    Optical  activity  of .     Rosenlieim  and 

Schidrowitz    965 

Galvanising  apparatus.     <P)  Niedringhaus 1392 

Influence  of on  the  strength  of  steel  wire.     Winter  1386 

Gamboge.     Taylor 706 

Ganistei  ;   Manufacture  of .     (P)  Brearley  and  Moorwood   759f 

Garbage  ;   Destruction  of .  and  recovery  of  by-products. 

(P)  Cross    714 

Digester  for  treating .    (P)  Morse 448 

Gareinia  balanme  ;   Oil  from  the  seeds  of .     Grimme. . . .   1318 

(iarrinia  mtnuiostaiui  ;    Oil  from  the  seeds  of .     Heckel  1319 

Garden  party  at  Auchendennan.     Annual  Meeting 861 

Qafl       Uraorpticn  of  a  from  a  gaseous  mixture.    (P) 

Koepp  und  Co 615,  1146r 

Air-  ;  Composition  for  purifying  -    -       (V)  Moores....     998 
and  air  ;  Incandescence  of  platinum  In  a  mixture  of  ccal- 

.     Meuider 12 

analyser  for  fnmnce«.     ft')  Mullloux  lind  Westo>«r, . . ;      111 


SUBJECT  IM'I -'N 


105 


■nt. 

tpparatu*  lor  .,.,.. 

(P)  Bartletl  and  othei  rjj? 

uerton  

(Pi  i  nderfeed  Stokei  Co  ol  Vmerlcn  B44,  i ' 

v"'"""""  HMOr 

pi  Hohmanu    4-i7 


(Pj  Peab  idj 


Automatic   recording 


(P) 


analysis   apparatus;     Am. .mini.-   re.or.iiug  >■■ 

!■    M  •         

w'aVaiu.       ""    I                        i-',  |llm,s,lmk.;w 
luiaWst*  apparatus  .  Vo  unietrlc  1 1  I  l •'  naKow 

;;;;;;!M,  v.'  r »..hm»  i,,..,..;.,,,,  »n.i  stouenberg 

,.     bj     condensation  .      Apparatus 
snberg 
analysis  .    Budtometei  101 


ml 
457 
B42 


(01 


si  -1 
198 
192 


TIC. 


Il.l    .lllll.' 

Ulli,  pha  phorus  solutions  In  .    lent      __ 

M.r.u^rSor.lrv,,,,. „   punmng                    P>JSI«j 
kppantus  for  expelling  Hl!  "       ,„ 

Inpanta    toi    gents  .'."-■    oi     producing  (B) 

Cambridge     

Ippaiatns  tot  making     —  :  , 

i    and  others *J™ 

i  pj  Emanuel .,■",',' .  .  *, 

p   ..,»    and  Weetingbouse   U  u  Uln;    Co J« 

(pi   i  I   l d»  I  tlliiatlon  Co 1-4- 

Appajatus  for  making  by  burning  soUd  matter.    (Pi  (,^ 

V,.|..>^lu"'^l     |"H  |V    •1!'",'1  SS 

appantns;    Vertl  p>  '■■""'-    ,,    ,„      •'. 

tmU»Uon  of  high-pressure  toi iceuee      Ion 

Von  Oechelhauser 

Benaol  enrichment  of         — •  -:  . 

Blast-furnace        Apparatus    lor    pivrifylng  .     (J  >     MQ 

ist  furnaces  .   Source  oi  hydrogen  in  ■    Wysoi      ^ 

i;;!,1';';;;";:!r,,l,Mu;„,I-       '^»«2sL;;::  1048 

from  by-prcduot  coke  ovens  .   '  tttising  the  Burplue 

for  lighting      Lneldog  ■,;,,' 

calorimeter  :    ISeoordlng  (P)  Beasley  and  Brad- 


997 
202 


bury 


1040 


Carbureiaed  water- ;    Apparatus  tor  making .     (P> 

Stracbe 
Carburettlng 


lltl  . 

uiul  Race . 


by 


180 

M  , 

1048 

506 


1094 


p      lullv 683 

Carbnrettlngwater-ga-    r.'h.r  (P)  Itonnort. 

from  coke-ovena;   UtiUsati i  waste  — - 

I  oollng  .'i  and  naphthalene  removal 

Cyclopentadiene  In  coal-  Ross  and 

Determination    of    benaene    In  .ulumjnating 

Pfeifter's    and    Dennis    and   McCarthys  methods 

Harding  and  Teyk>]  . .  -  •••■;••  •_■■•• 

Determination  of  carbon  monoxide  in  illuminating  ■ 

t; ill  and  Harriett    • ■       -"- 

Determination   of   the   lUuminating   powei   ;"  "' 

incandescence    burners     from    the    heating    value. 

\lnvt-r  i--i— 

rWrnmation  of  'sulphur  in-  i  ,,-,t;i,t-.,,  1094 

Determination  of  sulphur     and  hydrogen  sulphide  in 

illuminating  Somervffle . -  •   '  '•'- 

Determination    of    sulphur    in    ffluminating   — -by 

Boiling's,    Harding's,  and  Drehschmidl  a  methods. 


Man"  Old 

P)    Mull,  r 

.p.  SUck  

I  p.  Zlndlei 
Manufactn i    ammonium      iln     from 

tfajfhctnrl  imVcbkiwrth  to  natural  ei  i 

(P)  Rlepe  and  Kfii  hi.  i 
Manufacture    oi  bj    i  »"»tL"„l! 


Harding  ami  Taylor ; s,'"    ""- 

Extraction  of  sulphur  compounds  from  coal ■    «»»    6Qi 

for  filling  ball.  (P'l  ria'use 934.  I050r 

fuel  for  .    (P)Foucar •    .' 

Flue-—       tester.     Elliott...  "g 

furnaces;    Regenerative  .     (P)  Kopper "»• 

from  gas-oil  and  water-gas  tar.  and  its  use  for  aeronautics.       __ 

Neurdenburg   '.', 

gem-rating  apparatus     fP)  White '-*- 

generating  ovens     (P)  Koppers ■•••■ {« 

Qenerati  in  gas  producers.    (P)  Cone ww 

generators  :  _    ..  iqaa 

(P)  Brauss.  and  r.ebr.  Eorting »*"B 

(Pi  De  Fontaine  "5; 

(P)  Wilton  ••  ■  •  •• ^1^ 

heating.    Institute  of  Gas  Engineers  Report.. »'i 

for  heating  and  lighting:    Apparatus  for  making  . 

I  P .  'fully  

,.f  high  calorific  value  ;    Obtaining from  Bessemer 

converters.    (P)  Bronn  ■  •  ■  ■  • •  •• 

from  hydrwarbon  oils  :   Manufacture  of  fixed .     (f) 

Grine  and  Kelles    •■••■.■•.•■•••, 

i..r  illuminating,  heating,  or  powei  .  Jiamiiactureoi— -  . 

(P>  Elworthy  

lighting  ;  IncandaaoBnoe  bodies  toi      — .    (P)B5hm   ..   808r 
lighting:  Manufacture  of  incandescence  bodies  toi 

i  p.  Von   Inruh     ■ ,44 

llanor;   Apparatus  for  extracting  ammonia  from 

I  pi  imi  

liquors  ;   Treatment  of .     (PI  Faldlng  and  (atli.art 


•221 


I250r, 


s:o. 
13S0r 


mantles     Sm  unrfer  Incandescence. 

Manufacture  of : 

(Pi  Coal  Products  and  Power  ( ... 

.p.  Qobbe    

ffj  Jewett 

.  pi  Johnston  and  Clark 

1 1')  Heonler  


14.'.r 
747r 
1293 
1148 


(117.  1298T 
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lufactnra  ol 
Manufacture* 

Manufacl  "-1  Hnw      '     ' 

Mi lacti i  i "i""1  hydrocarb (1  I 

HydrocaTl I  onvertei   I  p 

M ractnre  ol  i ™ '  '  '■' ' '"    ,.„,.. 

and    Una. ill    :;••.;.     .  ,.     ,..,, 

980 


i pi  Bote, 


Manufactn I  In  vertical  n 

Mean-  for  generating  (P)  Jami  •  ■  •■  ■  •  •  ■ 

Measuremenl   ...  qnantltl  by  me I  dla- 

HuUei  ...... 

mixtures:      Determinatl i    hydrocar -    m  ^ 

Henrlch  ■ ■  •  •  •  .•■„•' 

mixtures  ;    Examlnal i  l]      v""" ,, 

In  Canad ■ 

Natural  -  -     and  Its  production      Danne 
n,„ In  the  Cnlted  States     Remsen 


natural  m  vuo  vwwu    ;    .  .       ,..,n,t....,.i 

nedbvdlstilUn boi  u   m  iti  rli  Is     Ir.atm.m 

i  i  pi  Wilton  — ...   4l,,,r 

"I  talliingamni 'I'1  K"1/!',';",    ,,, .,,  ,     '.„; 

Obtalningc tanl  •  "  '  '/       r    I    i  i  llS 

Obtainlngtai  indammonla  from  coal-         ,e*     (l. )  rem  *    r 


-oil.       Il.lnl'.'l 

Oil .      Hernial 

Oil- analysis  apparatus 


rjhlig. 


■2(51 
198 
193 


Apparatus  for  distilling Elliott £gj 


I'    \-i" 


934 


Oil producer.     Datvfs 

from  peai  ;   Qenerator  for  making 

ii peat;   Manufacture  of -:  47,, 

[p|    S2aj     ,,,  I.  „.,!.■..'.  ami  V.iigny.l'slV.  Till.  747r 

i ,  |„-ai  :   Production  of  In  a  gas  producer.    (P)    ^ 

l-Vinn ;      ,,.,, 

Petrol-air  .     Key -  -  •  •  •  ■  • ■    ,„, 

plant;     3uctloi     and    press producer-  .    (•  '       (] 

Oswald  and  Oswald iiifl'. 

plants     Temperatures  in  coal-  and  water--      .    i»»" 

tution  of  Gas  Engineers  Report.. .    : 

Power-        and  its  development.    Brame  ••:.•••""•■ 
nnde,  pressure;    Productl  -  for  motive  power.     ^ 

(P)  Varicas ■  ■  ■■--••  ■  •  ■ ; ..;. 

produced  by  dtstiUing  coal,  etc. ;  Treatment  of-  -        ",„-,,, 

Producer-  apparatus.     iPlllid 

Producer  :    Apparatus  tor  making  .,fi„ 

(P)    Mn-le.    '■-,„ 

.  p.  i  iM-ley  and   Rigby i  •,'„.:„„      ' 

Producer-;    Vppafatus  for  purifying,  cooling,  ami  drying 

.     I  PI   Fritz 

Pro.lu.er-.   Manufacture  of :  100;; 

(P)  Lowe   -,-, 

I  Pi  Trachsler  and  Ernst •  •  ■  ■  •■.••• 

Producer-  ;    Manufacture  of tor  engine-    ...  n  Mtu- 

minous  fuel.     IP)  Orcsdner  Oasmoioie   la  .......  .        '- 

producei  plan"  toi  suction  or  pressure,  eapedallj  toi  Bmps.    ^^ 

i  P.  Withers ■-• n.iVi.'.ff 

Producer-;  Recovery  of  ammonia  from ■    um"." 

:,,i  I  Gas  Powei  and  By  Products  Co 

-producer   1.-1  -        I  ..Hand    an.l    Smith 

produi 

(P)  Chapman 

(P)  Chapman   and   Hopping   'ITS 

(P)  Climie 

(P)  Clouston    •  ■ ,,,,. 

(Pj  Coropagnie  de  Kives-LiUe 

I  Pi   .'.inkling         .  ...  • ' |07 

I'.  Crossley  and   Bjgby    ,-,, 

i  P)   l  row.  11  and   Cllandlei „|M 

iPi  Dor-Delattre  ,r„.. 

-  PI  Douay   ■  •  ■ m^.4 

i  p  i   Duchanoy  and  others ]  ,(.|. 

IP)  TJu  Thil JOS 

fP)  Farnham ... 

p    Vicl.et  and  lleurtey     r" 

i'i   Fielding 55] 

(PI  t.aulier    ,,.,. 

,p,  GQtehoffnungshUtte ,;',''„.' M4 

p    Hannover-sch.                                            ••••  r'.4 

(pj  iarvey.and  Producei  GaS  I  tilitles  Co 

lleckert    x'.,\., 

i  pi    Hughes     ';■■; 

(PI  HutcMns  -J,    "p.(., 

(P)  Jabs     .■■,", iuor 

IP,  .lone-,  and  Kyno.li.   Ltd n4jf 

i  Pi  Eemoban    „„r 

i  P)    K..rting u 

IP)  Roller 805 

r     Lumsden                               ,.> 

i  P)   M.mtaland- 1  las  ray .-  ;.;  ■  (" 

,p,  Reuleaux  and  Laugbhn  -'-  \';l;., 

[PI  Reynold!      n4, 

(P)  sandmanti  
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•  r.  -ducers—  font. 

-lick 884,  \M7r 

de  Montrambert  el  de  u 

I'.. Tiin.ti.--ri-    I 

P)  Stone  tad  Dodd 684 

Swindell  and  Swindell 883 

P     [ait  P                     1293 

p)   thomas 



IP)  Trotl    1098 

P)  Williams    78 

P)  Wilson  and  Wilson l-Jf- 

.Pi  Wilt. mi     78 

,  P)    Zwingenbergei 79 

producere  lor  beating  retorts,  etc.    (P)  Paxsi 12 

producers  :   Improving  the  quality  oi  ■-:;.>  made  in 

119-1 

prodnoati  ami  method  cri  working  them,    tl't  Stewart 

and  Stewart  1193 

producers  ;   Production  of  gas  aud  recoverable  ammonia 

bom  bituminous  [del  in      — .      if)  Masons  Gas 

Powej  i        aid  othen   550 

producers  :   Purifying  apparatus  loi  use  with (P) 

Heiuen    684 

producer-  .    llecoverv  of  by-products  obtained  iu . 

(P)  Croaaley  and  Klgby   

producers:  Regulation  of  suction (P)Tlatom  12,  131 

producers  :   Rotary  grate  for .    (P)  Gutehoftnungs- 

hutte  1-r 

producers  ;    Suction : 

(P)  Cattenu    551 

(P)  Soc.  Iran?,  de  Material  Agricole et Industriel  1193 

(P)  Straub.  and  1-oomis-Pettibone  Co 1005 

producers  :    Suction  or  other .     (P)  Grice 144S 

producer-  .    Suction for  use  with  bituminous  coal. 

(P)  Farrihani     203 

producers  ;    Temperature  ditferences  in  the  fuel  bed  of 

.     Clement  and  tirine     868 

producers  for  using  sawdust,  wood  shavings,  etc.     (P) 

de]  and  Rigby 339 

producer-  .  Itili-i'.gpart  uf  thegasrich  in  carbon  dioxide 

from .     (Pi  Cihl.-in  una  Co SOT.  935r 

pr.Klucers  without  grates,     (Pi  Heller 479 

producers   working    by    suction    or    by    pressure.    (P) 

Bechevot 408 

Production  of  mixed  .     Terhaerst  aud   Trautwein  1240 

Production  of  pure  carbon  dioxide  from  the  scrubbing 

water  in   making   coal-   or   coke-oven-   .     (P) 

Fillunger 1105 

Pn  _-ress  iu   the   manufacture  and   use  of  coal-   . 

rSunre    605 

Purification  of .     (P)  Hall 205r 

Purification  of  coal- after  extracting  ammonia.   (P) 

Fabry      1293 

purification;    Oxide  support  for  .      (Pi  Wright..     264 

purifiers : 

(P)  Koluische  Muchinenban  A.-G.,  and  Wege- 

scheidt 746,  099r 

(P>  Lea.   and   Westinghouse  Machine  Co 1096 

I'     May    870 

purifying  materials  ;    Revivifying  by  ozone.    (P) 

Soc.  d'Eclairagc,  Chaulfage.  et  Force  Motrice 204 

purifying   materials ;     Revivifying   spent   in   the 

purifier.     (P)  Oppermann  6s4 

purifying  materials  ;    Utilisation  of .     (P)  Simonin 

204,  lOoOr 
Purifying    obtained    by    distilling    carbonaceous 

materials,  and  recovering  by-products.   (P)  Wilton     144 
Purifying   plant    for  coal .     (P)   Soc.   d'Eclairage, 

ChaulTage.  et  Force  Motrice    807 

Purifying   ana   recovering   ammonia   from   .    (p) 

folding  and  I  athcart 870 

purifying    waste  ;     Utilisation    of   -.    (P)    Simonin 

747,  999 
reactions  ;    Electric  furnace  for .    (P)  Dietfenbach 

and  Moideuhauer  32 

Recovery  ..t  ammonia  from  .     (P)  Koelofsen,  and 

\    I .    f .  Kohlendestillation 1204 

Recovery  «,f  ammonium  -ulphate  direct  from  i rake  oven 

or  retort .     (P)  Fabry 1203 

Recovery  of  cyanogen  and  ammonia  from  coal .    (P) 

Burkh.-i-.-i 119fj 

Recovery  <•!  naphthalene  from .    (P)  Ruts 1096 

Removal    of    carbon    bisulphide    from    lighting   . 

Mayer   and    Fchlliiann 869 

Removal  of  cyanogen   from   coal  and   like  .     (P) 

William-    

Removal  <»i  hydrogen  Burp]  arbon  dioxide  from 

illuminating .     (P)  HIrzel  Get   999 

Removal  oi  hydrogen  sulphide  from  lighting by 

Peld's  process.    Stavorinus   998 

Removal  <»f  naphthalene  from                 Ott 1048 

Removal  of  naphthalene  from by  water-ga 

'.ill 869 

liemoval  of  tar  from  roal               (Pl.Solvay    988 

Removal   <>l   tar  from   coke-oven  or  retort .     (Pi 

I  >i«i    936 

Retort  furnace   for   making   lighting  il'i    Stein 

et  Cie 208 

retort  furnaces  : 

(P)  Benninghon*  and  BJonne  111- 

(Pi  Brooke,  and   Dempster  and  sons   ........  3S9j 

Il'i   Klelm 0  ■  i 


rAOK 

Gas — unit. 

Retort   furnace  for  making  : 

I  Pi   lirukci- 47;i 

(P)  Thorn  anil    Pryor C.S4' 

Retort  for  making  illuminating ( P)  1-bell 78 

Retort  ovens  for  making  -           (P)  Parsy 1191 

■it-. 

il'i   Dempster  and  Sons,  and  others 

(!')   Bwing    9:14 

i.-t. uts;    Charging  upright  —  (P)  Kdrting 888 

Retorts  for  malting .     (P)  Rowing 934. 1367r 

retorts:    Vertical  : 

.Pi  Gibbons  and   Ma-ters 1049.   1049 

(Pi   Smith  and   Shaw   1888 

retorts;    Working  of  vertical  .    (P)  Wilson 55(1 

sampling  tube.    Huntlv    312 

-'  1  uhliei  .      1  Pi  Mo  Arthur    1806 

scrubber    apparatus.    (P)     Cow,     and     Westinghouse 

Machine   Co 204 

-  libber  ;  Rotary .     (P)  Merrick 935.  1194r 

Semi-water-:    Manufacture  of  • .     (P)  Cower 688 

Separation  of  tar  from  hot  coal .    (P)  Wagener  124:! 

separator.     (P)  McArthur 617 

supt.lv    from    coke-oven    installations ;     Town    . 

Forster    680 

testing    apparatus :     Mounted    cubic    foot    bottle    for 

calibrating  volumetric  ■ .     Ixtve 197 

treatment  of from  gas  retorts.    (P)  Jones 144s 

Vertical  retort  apparatus  for  making .     (P)  Taussig, 

and  United  Gas  Improvement  Co 1193 

washers.     (P)  Davis 79,  1149 

Water* apparatus : 

(P)  Dickey,   and  United  Gas  Improvement  Co.       12 

(P)  Glasgow  1095 

Water- :    Converting    carbon    monoxide    in    into 

methane.     (P)  Vignon 1366 

Water-  ;     Production    of    in    vertical    furnaces. 

Debruck 680 

Water-;    Retorts  for  use  in  making  .     (P)  Bowing 

934.  1367r 
works  ;    Manufacture  of  ammonium  sulphate  in  small 

.    Moon    1364 

works  ;    Preventing  deposits  in  the  hydraulic  mains  of 

.     (Pi  Catting  and  Corner 1366 

works  :    Refractory*  materials  for  .     Institution  of 

. -a-  Engineers 869 

Water-,  suction-,  etc.  ;  Memorandum  as  to  the  use  oi 

in  factories 1240 

works  ;  Revivifying  sulphuretted  oxide  from .    (P) 

Wyld  and  Green 1293 

works  :  Treatment  of  burnt  spent  oxide  from .     (P) 

Williams 746 

Gaseous  mixtures  ;  Apparatus  for  analysing and  record- 
ing the  result.    (P)  Brenot 170r 

mixtures ;      Liquefying     and     separating .    (P) 

Schmidt    88,  89r 

mixtures  ;    Measuring  or  analysing .     (P)  Hinman    116, 

596r,  1231r 

mixtures  ;   Separation  of into  their  elements  : 

(P)  Claude  and  others 1048r 

(P)  Levy 405,  1191J 

Cases:  Absorption  of  ■ — — by  liquids.     (P)  Scbou 1098 

\pparatus  for  bringing  ■  into  contact  with  liquids. 

(P)  Durant,  and  Metals  Extraction  Corporation..   1446 

Apparatus  for  cleaning .     (P)  Ahlen  and  Siebert      79 

Apparatus  for  the  continuous  determination  of  solid  or 

liquid  substances  contained  in .     (P)  Borchers  1477 

Apparatus  for  heating,  cooling,  purifying,  or  enriching 

.     (P)  Blakeley 477 

Apparatus  for  liberating from  bodies  containing 

them.     (P)  Bartelt       35S 

Apparatus  for  liquefying  for  demonstration  pur- 
poses ; 

( PI  Ryberg 1363r 

(P)  Schneider 1290 

Apparatus  for  measuring  : 

(P)  Inhoffen 1477 

(P)  Kuppers 478 

Apparatus  for  measuring  the  specific  gravity  of  . 

(Pi  Amdt  724 

Apparatus  for  moistening .     (P)  Tattersall 546 

Apparatus  for  purification  of  .     (P)  Deters 478 

Apparatus  for  purifying,  cooling,  and  drying .     (P) 

Fritz    746 

Apparatus  for  purifying,  cooling,  and  mixing .     (P) 

rheisen  201 

Apparatus  for  purifying  and  separating  dust  from . 

I  P)  '.eyer  and  Witter 1363 

Apparatus  for  recording  the  percentage  of  carbon  dioxide 

in  combustion .     (P)  Ward    1241 

Apparatus  for  separating .     (P)  Simpson 1190 

Apparatus  for  separating  particles  of  liquid  from 

Sieger    12,  261r 

Apparatus  foi   submitting  to  the  action  ..t  the 

tie  .-.re      (P)  Naviile  and  Guye 1117 

Apparatus  for  treating  —    with  liquids ; 

1  P)    Median 9.     1446 

(P)    l.ea-k    111'. 

Automatic  recording  apparatus  for  measuring .     (P) 

Simon 1 144 

for  balloons ;    Preparation  of  -  Sackur 8015 

Blast-furnace-;  <'..*t  of  production  of  electrical  power 

by  —         PoKorny  760 


-I  p.. in  i    i\pi:\ 


of  blast  nun.  ■         PuriOoal i  in   German] 

Qrosse  I 

Burning  blast   rurnact  ii'i   Pai  01      Parson 

\t. 1    1  .- 7  Ii'i 

l   .  lilllin  -    l'H    ,,tin>\  lit'J  1 1 1 1  -T    In. 111  I' 

Yates,  .11. .1   Matthew*  anil   ^  ales,   Ltd 

I ok.'  OVOI  In    nl   "I  '  l'» 

.1.1..,  .  III- 

Okfl    ovens  :      I  tUlsatlon     ol     bj   l In.' 

Payne 

1  ..|i apparatus  for  absorbing  bj    liquids.     (I'l 

Walter 
1  ombusUon  ol  mixed  I     Bone  and  others  1448 

ipresaion  "i     —  : 

P)   Branch 

P)    Humphrey I78i 

(P)   Colli  1  .111 

i  ,.ni ouc  in. nun  .  tun  (P)  Hanglamell  817 

impressing  1  l'i   Keller Ml 

Cooling  .111.1 lending  1      lurkham,   Hulett, 

.in. 1  Chandler    1  '<!     and  Blake 545 

Cooling  ;""l   condor  I  foi    combustible  . 

r     Berlli    tnnaltische    Maschinenbau    A.-G WO 

Ling  and  llquefs  Ing  (P)  H  Lldebrandl 

Deodorising  exhaust  fro lighten    eti     '  P)  Bn    tl 

.Hi.l    Kaiser   TH> 

derived   from   combustibles;     Recover)   ..1   by-products 

(P)  Otto  .in.l  l'i. I08r 

Desiccation  .■!  (P)  1/  \ir  Liqnide 1368,  1  M7f 

Determining  the  nit,-  ,.t  flow  o( .    (P)  Thomas  260,  748r, 

rtir 
from  distillation  ol  coal,  etc      Saturatoi  for  producing 

"iiiiuniuii:  -..it-  from .    (P)  Wagner 264 

-  by  thiini-  arcs.    1  P) 

Salpstersaure  Ind.-Gei  .   221r 

Exhausting        -.     (P)  Allium.  Klektricitats  Gee  . 

11, ,11  ..1  front  -..ini  materials     I P)  Sidle]  .     219r 

Extraction  "i  tar  and  tar  constituents  from 

mid  I»9,  U94r 

Furnace-;    Neutralisation  ol  Havard 1112 

Furnace   (01   treating  bj    the   electric  ."<      (P) 

Salpeteraiur.  '  

lonfsaUon  of  -      -  and  chemical  change.     Baker 64 

Liquefaction  of .     (P)  Claude,  and   L'Air  Liquids 

Liquefying  of  low  boiling  point.     (P)  Hildebrandl   1446 

Liquefying    and    separating    mixtures    ,.t    —       (P) 

Schraldl       88.  8Ur 

.111.1  liquids ;     kpparietus  tut"  effecting  intimate  contact 
btvtweeu    —  : 

<P)  Kirkham.  Hulett.  and  Chandler,  Ltd :s::7r 

(P)  Lelarge 1181 

(Pj  Prttchard 1440 

with  liquids;    Incorporating    .     (P)  Paschka 805 

Means  tor  testing for  particular  kinds  of  gases      (P) 

Imdl    724,  'intr 

Polymerising  and  oxidising  actions  ..1  ultra-violet   rays 

,11  Berthelot  and  Gaudechot Tl:  1.  .j:, 

Preventing  reversal  of  chemical  reactions  In  — ■ — .    (P) 

iiiis  and  Wach 696 

produced    by    desiruettve    distillation    "t    coal,    etc.: 

Droatment  ol  .     (P)  HJby 1050 

table  arcs  for  effecting  reaetionB  in . 

i.lisehe  Anilin  uti.l   Soda   I'al.rik    829 

1'iiriiication  of  — —  : 

PI   H.ill    1  16> 

(P)  Miiller  and   Bombard 932 

(Pi  Schmidt 477 

purification    of    blast-furnace    and    other  (P) 

pulchre U94r 

Purifier  for  combustible  (P)  Schmidt 1448 

iv    of    finely-divided    matter    from .     (1') 

Kaxaner '•••7.  I094r 

Removal  of  ami la  trom  distillation  —         (P)  Barth  1149 

Removal  ..1  hydrogen  sulphide  from  — ■ — .    (P)  Burk- 

heiser 627 

Removal  of  tar  from  coal  —  (P)  Solvay  et  Cie 144Sr 

ing  .ari... 11  monoxide  by  hydrogen  in  —         (P) 

1  hem  lieim-Elektron 684t 

Botary  pumping  apparatus  for    -         (P)  Calverl     in.  742 

Separating  particles  of  tar.  oil.  etc.,  from  11 

Henzel  206 

■    Levy  and  Helbronner 817r 

Separating  the  constituents  ol  mixtures  "i  : 

1  r.  Philipparl 

Smdmg-Tjarsen  and  Storm    1092 

..I...,  -1  .in-'  from  (P)  Howard 1 190 

separation  of  liquid  from      -     by  centrifugal  a 

(P)  1'.-  Murrieta  and  Tolly 

Separation  ol         -  from  liquids     .!'.  Heyersberg  1098 

Separation  of  materials  from  (P)  Baldwin..  105,  871r 

Separation  nl from  their  mixtures,     (l't  Levy  ami 

others 696r 

Separation  of  tar  from  hot  distillation  1 

un.l  Co jo.     871r 

non  of  tar  from  h.-t  distillation  -  — .  and  recover- 
ing the  ammonia.    (P)OttoundCo 035 

Separating  tar  and  other  suspended  matter  from  . 

ii'i  BurstaU     

Sterilisation  of .    (P)  Henri  and  others.      648 

'I  "rcating  and  separating  smoke  an.l  .lust  from  -  (P) 

Knoepfl  I  14  4 

bustible  '  1''  Dohert]  998,  1194r 


turn 

Oases — conl. 

1  re  itmei.t  ol  In  the  electric  furnace,    (P)Senexand 

<!ini.*s    

Treatmenl    of   furnace by  the   Spraguo  prooees. 

Snrague I B I 

i  with  liquid       1 1'.  Host  Icld. 

Utilising  the  ,-ncrgy  of  waste .     (P)  Koepn  and  1  0 

S07r 
for  absorbing  trom    gas   mixture!      (P) 

Deutsche  Ton- und  Btelnzeug-werke,  ami  Ceuarhi 
Gasoline  tests  on  internal  Ion  engine      Strong 

iiri    I.-,  mi.-     Bleetrodet  of  rare  .-arths  for  -  — ,    (Pi  T.-i 

Banque  du  Radium 1 

.      Apparatus  and  process  for  extracting trombones 

and  skins.     (P)  Dorncr 70S 

Behaviour  of towards  light  when   associated  with 

alkali  bichromates.    Gamble..     66 

Blasting  :      Spontaneous      decomposition      oi      . 

11,  nl,  n  mi  and  Met  all   242 

('.  .iiilit  it, ns  of  crystallisation  of in  regard  to  gelatlnis- 

ation.     Von   \\eimarii 1890 

film.    (P)  Moh,  ml  Defender  Photo  Supply  Co 59Sr 

films  ;  Impermeability  conferred  ou by  insolubiiising 

substaneos.     Lumiero  and  Seyewetz 1228 

liquors:     Bone-black    filter    fir    clarifying    • .     (P) 

TMey  and  others   802 

liquors  ;  Clarifying  and  decolorising .     (P)  Utley  773,  774f. 

112'Jr 

Optical  rotatory  power  of  .     Imnkel 965 

Preparation    and    properties    of    demineralised    . 

Dhere  and  Gorgolewskl 579 

Production   of   continuous   thin    sheets   of .     (P) 

Soidier 227 

Production  of  elastic  or  resilient  masses  from  — — .     (P) 

Pllnatns    \?M 

Property  of  hichron-atcd .     Xamias 285 

Refrncuve  indices  of  some  sitbstances  in —  -.     l.i-segang  147f> 

sneets  ;    Separation  of  from  glass  plates,  etc.     (P) 

I«ingbeek  und  Co 580 

solutions:    Deliming .    (P)  Spigno 680r 

and  tannin  ;  Interaction  of  solutions  of .      Trnukel     '.it;:. 

Gelatins  :     Comparative   valuations  of by   means  of 

melting-point   determinations.     Herold 44J 

Gelatose  :   Properties  of .    Gamble 65 

Gelsemium :  Constituents  of .    Moore .   1330 

Gentian  root ;    Fffect  oi  jrying  on  the  composition  ot . 

Bonrquelot  and  Bridel    295 

Gentiopicrin  ir.  Chlnm  perfoliate  ;    Presence  of  — —  .  Bour- 

quelot  and  Bridel 172 

Preparation  of  .     Bonrquelot  and    Pridel S95 

Geology  of  New  Zealand  :    F.conomic .     Bell 35o 

Geraniol ;    Causes  of    odours    resembling    that    of . 

Auatenveil  and  Cochin 1080 

Halogen  derivatives  of .     Ihipont  and  T-ananne. . . .   113- 

Uermaii  chemical  industries  :   Census  of  the U.6 

Chemical  industry 301,  459,  1041 

Ea.st  Africa  ;    Preparation  of  ruhber  in .     Zimmer- 

rnaiin lrrjj; 

iron  industry  ;    Foreign  trade  of  the 27'J 

German  silver;    Inipts.  in .    (P)  Barciay  and  Rodgers     161 

Uennauy  ;  Ammonium  sulphate  in  — - — '.14  7 

Chemical  industries  of  North-West 12U1 

The  industry  of  briquetling  iron  ore  in .     Franke..     Sol 

T,a\v  for  regulating  the  potash  industry  m 948 

Present   position   of  the   chemical   industries   in  . 

Binu 1231 

Production  and  sale  01  potash  salts  in 755 

Production  01  vegetable  butter  from  copra  in 887 

Spirit  industry  of  1266 

Qhi    Kesava-Menon 1428 

Analyses  of .     Bolton  and  Itevis 1076 

•  -in .     Holmes    895 

1  dands  :   Preparation  01  solutions  of  the  colouring  matters  of 

metabolic .     (T)  Diesing 452,  592 

Glandular    compound    and  lis  production.     (P)  'lakamine, 

and  1'arke,  l>avts,  and  Co 2:i4 

GIsnzstoff  artificial  silk.     Berl 687 

artificial  silk  ;   Dyeing with  Crystal  Violet.     Midler 

and  slassarski 1005 

l.lass.     (P)  Benedictus    SIS.  1SU 

Action  of  «-rays  on .     Rutherford so 

anne-illing  process  at:.l   apparatus.     (P)  Shuman,  and 

Continuous  Ghisa  Press  Co sis 

Vpparattts  for  making  sheet  or  plate .     (P)  Quertin- 

mont W 

Applyiug  metal  and  collodion  v> .     (P)  Galay  and 

Galay '-;; 

artieles  ;   Manufacture  of .     (P)  Pease  and  Lee lldfi 

Bariun,  in  — .     Frick 1807 

i  lanse  of  colour  of  cloudy  - — — .     FTeissner 277 

in  continuons  sheets  :    Apparatus  for  making .     (P) 

Rowart 

Decoration    oi    .     Parkert 

-drawing  apparatus.     (P)  Mambourg  and  House HOC 

-drawing  furnaces  : 

(P)  Baillic    1311 

1 1' .  Gregory 1811 

-drawing  machine-:  sheet .     (PiColburn  and  others  1106 

-drawing  process  and  apparatus.     (PI   l-'rink...    lull.  1-51 


kti 
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Hoctrn-  luinaco  ior  the  continuous  manufacture  nf . 

(P)  -  ,  :\  igeou 426,  818,  llOTr.  I252r 

Heyrtweillei  mid  Kopierniann 10S7 

Furnace  tor  annealing .     (P)  Miller  . 

turn  i 

IS    Paasa  and  i  •  i""; 

P    Roy*      IS11 

lliallng   furnace.    (P)    Freeh,   and    National    Electric 

Lamp  Co 566 

industry  ol  Belgium lOoi 

ludnenct-  "l  composition  --i  oo   pher seutical 

preparations     Lesuxe   -97 

and  Iron;    Vacuum-tight  3snd      1229 

making  :   Dae  ol  washed  Hirsehan  fc  roe  tot 

.     Plenske    213 

Manufacture  of .  -  und   Halske    v   ■ 

Manufacture  ..i  plate  l''«  id-worth,  and  Pressed 

Prism  Plate  > 491 

Manufacture  of  roiled —        (P)Sigward mil 

Manufacture  of  sheet  : 

,l'i   Hitchcock 214r 

I  P)  uppcrinann 566r 

(P)  Player 4ttl,  758f 

Manufacture  o't  silica .    (P)  Kent  and  Lacell  ..   ..   1882 

Manufacture    ol    window  (P)    Soo.    Anon,    dee 

Yerreries  ct  Manuf.  de  Glares  d'AniOhe 680,  758r 

and  metal,    Oniting  nieces  ol  (P)  Siemens  und 

Halske    \  -G 1455 

Uicrochemlca]  teats  for  the  rt gnition  oi  differenl  kinds 

Myhus  and  Grosehufi 828 

Passage  of  vapours  through .  Zengbelis  628 

plates;    Apparatus   t..r   -llverlng  .     (P)   American 

Laoktng-GlasaOo Kill 

ss  and  apparatus  foi  drawing] (P)  Prink  1011,1251 

Process  ol  drawing .    (P)  Fnnk  and  Prink 1251 

Process  of  making  -         ..pale-rent,     i PI  Lesmuller 42(1 

l'roducti.u ihromate  glue  pictures  on    — .     (P)Hans     174 

Production  of  fish-scale  effects  on .     Parkert 758 

Properties  of necessary  for  mechanical  manipulation. 

Brink 1307 

Radioactive .     ( P)  Farjas 951 

silicate  :   Synthesis  of  a .    Cobb    69,  250.  335.  399.  608. 

798 :  errata,  1091 
nig  temperatures  of  lead-silica  -    — .     Mellor  and 

others 1057 

.-..lubiiity  .i  meiailic  sulphides  m  Griesnammer    490 

surfaces:    Reproduction  of  images  on .     (P)  Anthes  841r 

tank.    (P)  Pease,  Sweet,  and  Lee 1106 

transmission  of  electricity  through .     Le  Blanc  and 

Kerschbautn 638 

ware;   Apparatus  for  making .     (P)  Garros 1107r 

ware  ;    Kiln  for  firing .     (P)  Dennis 1157 

-ware  ;    Manufacture  of .     (P)  Forg"    758 

Weathering  properties  of  heavy -.     Myhus 818 

works;    Utilising  the  waste  and  refuse  from .     (P) 

Britannia  Patent  Firelighter  Co.,  and  Barker 951 

Glaze  construction  ;    Volume  relationships.     Hopkins 1381 

formula?;   Position  of  boron  in .     Singer 1309 

Leadless .     Stuart 153 

opalescence  and  the  function  of  boric  anhydride  in  the 

.     Stull  and  Radcliffe 1310 

silicate;   Synthesis  of  a  .     ("obi.    w    ....    335,  399,  608, 

799;  errata,  1091 
Glazes  ;    Contraction  of on  solidifying  as  a  cause  of 

Crazing.      Maley     1310 

on  earthenware  and  china  articles:    Determination  of 

lead  in  .     Rogers 105k 

lining  lead;    Examination  of .    Schoorl  . . . .  1382 

Leadless .     Eisenlohr 491 

Matt .     FJarle  and  others 1310 

Plumbiferous and  their  behaviour  with  acid  liquids. 

Beck  and  others 353 

Properties  of  lead ■ : 

Eisenlohr    950 

Pistorius 1206 

on  soft  porcelain  ;  Crystalline              Heinecke 86 

'•  Spit-out  "  in 

toxic  possibilities  of  fritted  lead .      I  tenuis,  .n . . . .  1381 

Clcnboig  Union  Fireclay  Co.,  Ltd. ;  Visit  to  the  Works  of  the 

.     Annual  Meeting 862 


Lather  ;    Preservation  ol 


(P)  Crasser 227 


Glucose ;     Decpmpositii  I  Of  -  in   can.'   sugar 

niolasse-      Prinsen-iieerligs 

Detection  of  starch in  none;  and  fruit  julcee    ETiene 

Extraction  of  from   beetroots,   canes,   and  sugar 

products.     (Pi  Vasseux 

Manufacture  of  Liquid  and  -..lxl  Kauimann 

Manufacture  of  —  in  transportable  form.  (Pi  iteel 
Mechanism  of  the  oxidation  of  -by  bromine.  Bunzel 
Potassium  ferrocyanl'le  a-  indicator  m  'li>:  .i.l.-ilnination 

of  Belvatici 

See  alto  Dextrose. 

-Mucose  ('-Dextrose).     Behrend   


Glucoside  of  the  round-leaved  pyrola 

holz 


',1  lie. .sides  ;    \.  t  i..n  of  ultra- \  iolet  rays  on     — .     Lesurc. .  . . 

Formation  of by  plants.    Ciamician  and   Ravenna 

from  Primula  offlcinahu  ;    Two  new  .     Goris  and 

Maecre 


969 
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Glue  ;  Apparatus  for  making  colourless .    (P)  Lehmann  1026r 

ippnratnsand  process  for  extract mg from  bonesatul 

skins       ,  l'l    Horner   708 

from  cartilage;    Preparation  ol  Trotnuui 662 

Extraction  ol  from  bones.    (Pi  Meiro 1213 

from  leather;    Manufacture  of .     (P)  Hallorau.  and 

Methalco  Chemical  Co 1070 

liquors;    Clarifying  and  decolorising        -.     (P)  utley 

773,  77ir 
Preparation  of  chrome-tanned  leather  for  making  — ■ — . 

iPi  Stiepel 1121 

Preparation  of  plastic  mass.-  from  swollen and 

linseed  oil.    (P)  Heinrichsdorfi  and  Zimpcl 

Prooesi  retting .    (P)  Zimmermann 882 

Sensitive  reaction  for .     Schmidt 1069 

solutions:    Dcliming  .     (P)  Spigno 580r 

substitute;    Manufacture  of  a  .     (P)  Lehmann  and 

St,  .cker 580 

Viscosity  tests  of  samples  of  Polish  —    -.     Schmidt....    1151 
works  residues  :  Product  ton  ..f  calcium  or  barium  sebacate 

from .     iPi  Sapp H-- 

i. Int.  ii  :    [tendering  soluble       —  or  substances  containing  it. 

i  l'i   i.i  Reisschal-Fabriks 1103, 1103r 

Glycerides;    Synthesis  of  symmetrical  mono-  ■.    Criin     705 

Glycerin  :    Coefficient  of  expansion  of  .     t'omey   ami 

Backus    222 

Decolorisation  of .     (P)  Badische  Anilin  und  Bods 

Fal.rik 70S,  768r 

Determination  of in  wine.     Beys 969 

Extraction  of  crude   —      from  the  salt  produced  in  con- 
centrating soap  or  other  lyes.     (Pi  Lever  Bros.,  Ltd., 

and  Edwards 705 

Production  of  by  decomposition  of  oils  and  fats. 

i  l'i   Budde  and  Robertson 500 

Treatment  of .     (P)  Du  Pout  de  Nemours  Powder 

i        .mil  others 1168 

Glycerol;   Acrylic  fermentation  of .    Voiseuet 1126 

mono-  and  di-lactatea  ;    Preparation  of .     (P)  Kalle 

und  Co 113 

Glycerophosphates  and  carbohydrates  :   Compounds  of . 

(P)  Reese  1287 

Compounds  of with  iron  and  albumin.     (P)  Fischer  1332 

Glycol     monosalicylic    ester;      Preparation    of    .     (P) 

Boehringer  und  Sonne 516,  1473 

QnaphaUum    arenarium  :     Oil   from    the    flowers   of   . 

Haensel 1408 

i  oi.  scopine.     Rabe  and  McMillan 590 

Resolution  of .     Perkin  and  Robinson 781 

Synthesis  of  .     Perkin  ami  Robinson 371 

Goat  skins  ;    Disinfection  of in  the  Rubner  apparatus. 

i. in-   1121 

Gold  alloys  ;   Assay  of  industrial .     Smith 215 

amalgam  ;    Apparatus  for  distilling  mercury  from . 

(P)  Bennett  499r 

bullion  assay  ;    Accuracy  of  the  .     Phelps 761 

bullion;   Assay  and  valuation  of .     Dewey 215 

bullion  and  as.-ay  values ;   Standardisation  of 356 

crucible  as-av  of  pyritlc  concentrates  for .    Borrow- 

man  .  .  .' ' 822 

in  cyanide  solutions  and  slime  residues  ;   Assay  of . 

Whitby  '■>- 

I  cte.tion  of  small  quantities  of .     Armani  and  Bar- 

boni  761 

Determination  of in  black  or  unrefined  copper. 

\  issenson 761 

Determination  of  -   -    in  the  dry  way.    Grand  280 

i  ',-;<  nnination  of by  means  of  hydrogen  jteroxide. 

Rossler    1413 

Effect  on  the  solubility  of of  crushing  the  ore  between 

I  ippett mil 

Extraction  ol .     (Pi  Ford 700 

Extraction     of    -  by     lixiviation     processes.     (P) 

Williams  160 

Extraction  of  Ho res.     (P)  Cobb 1209 

-magnesium  alloys;    Equilibrium  diagram  of  the  . 

I  i.i-.iw    an.)   Vogel   1014 

ore  slime  :    Separation  of  liquids  from .     (P)  Swan  1063 

to. m     me-  :       Apparatus     for     recovering     .     (P) 

Goodland  and  others 219 

Dressing .    (P)  Giesecke 1068 

ores      Treatment  of  sulphide  —  ■  in  Victoria      Radcliff 

an,!   i irevermann 356 

Precipitation  ..i from  cyanide  solution.     Phillips..  1110 

Precipitation  ol  from  cyanide  solution  by  carbon 

ami  cellulose.     Clark  and  Soaxwood 431 

Precipitation  "t  from  cyanide  solution  by  carbon  in 

lime.     Croghan 957 

production  of  Australasia i:> 

production  of  the  world 280 

Recovery  oi  fine      -      (P)  Ailing 283 

refining  process     (P)  Wohlwil),  and  NorddetrU  Afhiierie  885r 

tin..-:   Vacuum  filters  for .    (P)  Pawle 884 

Solubility  of in  potassium  ferrocyanide  solution. 

Beutel  1208 

SolVAni   etlects  of  ferric,  and  cupric  solutions  on  . 

McCaughey 92 

Gold  -  hloriile  solution  ;   Electrolytic  production  of .     (P) 

Girtin    695 

hydrosois ;    Preparation  of .    Thomac 30 

(Jossypimn  herbaceum  ;  Colouring  matter  of  the  flowers  of . 

Perkin  15 
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i-auk 
irl  ol  the  1'in,  |pal  >  hernial  on 
tin  wort  "f  tbc         ,  (or  id      Unroll  91, 

mo                   kit:! 

mite,  11  lolid  native  bitumen,     EUohardaoti 1 1  m 

Grain.    Unylase  ilted  and  unmalted             Chrsalucx  l":t 

liruin  for  malting  and  it  r\  it,^                 (P)           en  ilO 

Uamfactun  "t  alcohol  from              <r>  Pabbri  L32& 

Prerpantion  ..i  wort  from  malted  ana  unmalted  . 

i  P)  lli-iiiiu  280r 

ed              i  l'i  Meyer 17lr 

nil!        -.    (T)  Lenders 387 

Urandva]  and  Lajoux's  reaction  lor  nitrate* ;   Ihe  ooloi i 

rabstauoe  produced  in  — .     Lombard 107 

Granulation  oi  metals  or  ouha  Bubatanoaa,    (P)  Wagner. ...  '  168 

Grape  beer;   m. (P)  Sunn    146,  I267r,  1470 

wed  oil      Faohlnl  and  Dorta       ...         1019 

■agar;   Manufacture  of ——.    (P)  BkafetAm 1172r 

Grape                 Ittonot  the  sugar  of            Etooe  and  Ungues  777 
Preparatfon  oi  calcium  tartrate  Iron,  the  vtnasse  from 

.     Bale   s77 

Qraphlte  .  Aeheaon't  work  on  artificial,  defloo  (dated,  and  s,,it 

.     Chandler    I  . 

anode;  Rotating    — .    Turrentine 1116 

condactors;   Manufacture  of .    (PI  Cie,  b'ranr;.  pour 

('Exploit,  dee  Proc.     Thomson-Houston 206 

Dctcrminat ion  of  carbon  In by  combustion.    Denn 

stedt  and  KlUnder 608 

Determination  ol  sulphur  in     -        Clbulka 046 

Manufacture  ot  pare,  unctuous    — .    (P)  Acheson.. ..  26 

Grass  oils;    Aromatic  -            Pickles n>7'.' 

G  rcase  from  bones  ;   Extra. n i               (P)MelrO    121S 

Manufacture  oi             Dome  Office  Report 617 

obtaining  mineral           (torn  coal  tax.     (P)  Sanvageol  U96r 

in  textile  naterlala      Determination  of .     Pearson  208 

Greaass ;     Determination  of  dcgras-former  in  mixed . 

I  tn  i  ami    Manuel 440 

Extraction  and  refining  of               (P)  Collets     1022 

Great  Salt  Lake  :    Comparative  analyses  ol  water  from . 

Kbauglt  and  MacKarlanc 1876 

Greece  ;   Consumption  tax  on  explosives  in 593 

Greek  vases  .   Composition  of .    Foster 1251 

Oram   shades  on  cotton  fibre;    Production  of .     (P) 

Bayer  und  Co 119.  1247r 

shades  on  the  fibre  :    Producing .     (P)  Sclunid  and 

otliers    'i4L'r 

Grinding  auriferous  quartz,  etc.     I  P)  Johnston 1301 

paint,  etc. ;  Mills  for ■.    (P)  Follows 228 

V.sjels   for .     (P)    Maschinenbau  A..-G.    Golzcrn- 

i ;  rim  ma 483 

Guaiaeol;   Action  of  phosphorus  trichloride  on .     Dupuls     451 

Guaiaeol  compounds  :    Manufacture  of : 

(Pi  Elgor   46Sr 

(P)  Hoffmann-La  Rocho  und  Co..  and  others  37",  5 I  I  r 
Guaiacolsulphonates ;      Preparation    of    albuminoid    com- 
pounds of .     (P)  Buscli  anil  von  Wiilflng  ....     977 

i. ii aia-colsulphouic  acid  ami  its  salts  :    Manufacture  of . 

(P)  Hotfniann-La  Roche  und  Co 113r 

acids;    Alkaloidal  salts  of .     Schaefcr 828, 

erratum  1141 

acids;  Manufacture  of  pure  o-  and  p- .     (P)  Chem. 

Fabr.  von  Heyden   901r 

i.nanidine  compounds:    Manufacture  of  .    (P)  Stock- 
holms  Superfosfat  Fabriks  Aktiebolag 1036 

-alts.     Preparation   of  .     (P)   Stickstoffwerke . .  . .    1177 

Guarana.     Marsden    ...   1226 

Some  constituents  of .     Nierensteln 1 226 

Guayava  oil.     See  vnder  Oils,  essential. 
Gnayulc  rubber.     See  under  Rubber. 

t;uni  copal  in  Sierra  Leone 1260 

from  manufactured  rubber  ;   Kxtraetion  of  natural •. 

(P)  Bary 1322 

Morocco     — 976 

-resin  solutions  ;   Preparation  of  dark-coloured  aromatic 

.    (P)  Chem.  Fabr.  Reisholz 99 

-resins;    Purification  and  refining  of .     (P)  Johnson  502r 

from  sucrose  ;    An  enzyme  producing .     Beijerinck     710 

tragasol :    Manufacture  of  .    (P)  Greenwood  and 

others   1172 

Gums  from  acacia  species  and  Matte  A:adimchtu  L.  Meininger     710 

Apparatus  for  extracting from  plants,  libres,  bark. 

etc     (Pi  Guiguct  :,7'.i 

Manufacture  ol  British  .    (P)  Fielding 126.", 

Manufacture  of  substitutes  for  natural .     (P)  Turcat 

and  Nuth  22S 

Purification  or  refining  of .     (P)  Johnson 502r 

Substitute  for  natural .    (P)Comp.  Gen.  d'Ele,  Incite    577 

Qnncotton  :    Denitration  of  .     Vieille 175 

Detection   of    mercuric    chloride   in    compressed    . 

Januopoulos 2:!.', 

Influence  of  micro-organisms  and  vegetable  matter  on  the 

stability  of  .     J  acq  lie 373 

Significance  of  the  Abel  heat  test  of .     Robertson 

and  Smart 130 

Gunpowder  factories  ;    Fires  in Schuppert 114 

Machinery  for  dividing  gelatinous into  powder  or 

grains.     (P)  Wadsworth,  and  Schultze  Gunpowder 

CO 2:!6r 

Smokeless .    (P)  Claessen 842.  1084.  1229.  1274r 

See  alio  Powder  and  Explosives. 
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QuTjon  lial-ain  oil      Deussen  and  I'lilllpp n»f 

Guttapercha  ;    Apparatus  l.,i  shaping  i  Pi  I'.m  i-l,  Mui.o 

Sj  (id,    Ltd,,  and  Dessau  ......     43(1 

imports the  i  Blted  Kingd I 

Manufacture  of  pure 

i  P)  i.i  fiei  and  Mayt  i     1121 

i  Pi   Seholz     641,  7D«r.  12« I 

i' itmu'  from  i ling  ban!.      I  |  and 

I  1st  n  aid 

Preventing  changes  In  one  to  eotoxldation     (P) 

imln    1322 

itemovaiof  foreign  matter  from .    (P)Britl  h 

Synd    Ltd  .  and  Dessau 225.  708r,  832r 

Qynocardin  and  gynocardase.    Moor-   and  'rutin 1084 

Gypsum;  Analysis  of .    Rteiger 880 

Sulphuric  add  from     •      .     Troy 20 


H 

Bad!  process  ol  sugar  manufacture  I    Efficiency  ol  the  . 

Clarke  and  Jtanerjee    968 

llicmogloliiii  ;  Treatment  oi .    (P)  Neumann 1271 

Mans;  Dyeing     — .    (P) Act.-Ges. f. Anflinfabr.  1103, 1103r,  1801 

Mali  wool  :    Dyeing : 

(P)  Bayer  und  Oo 942 

i  l'i   r.ecke  and  Bcil 1006,  1247, 

llalidcs;   Manufacture  of — — .     (P)  Graves  and  others 1010 

Halogen-acetic    acids  ;     Manufacture   of   mono-        — .     (P) 

Imbert,  and  Cons.  f.  Elekt.ro,  hem.  Ind 4"> 

Salogen-anthraqul lesulphonlc  acids  :   Preparation  of . 

(P)  Bayer  utid  Co 342 

,,.Halogen-6-oliloro-2-aciiiylamlno-l-mcthylben»ne  :    Prepar- 
ation of .     (P)  Badiscbe  Anilin  mid  Soda  Fatirik  410 

llaioj.  ns  :     Conversion    of into    haloid    salts.    (Pi 

Meseliorer  152 

Electrical  conductivity  of in  nitrobenzene.  Bruner  130 

I'ri  iduction  of .    (P)  Machalske  and  Pierce 695 

llnlphcn's  test  ;    Use  of  sealed  tubes  in .     Marcille 888 

Hanyang,  Cbtna ;  Iron  works  at .    Seltzer 820 

Heat  :   Composition  for  generating : 

(P)  Tone 162 

(P)  Tone,  and  Carborundum  Co [62 

-exchanging  apparatus  ;  Paoking  material  for .     (P) 

Wtlhelmi 517 

insulating  material ;    Apparatus  for  making  slabs  or 

blocks  of  .     (P)  Bost 678 

-insulating  materials  :    Experiments  with .     Kberle  803 

-Insulating  materials:    Testing  of  .     Bacon 1141 

from  liquors  discharged  from  stills,  etc.  ;    Utilising . 

(P>  Pritchard,  and  United  Alkali  Co 12:19 

in  slags  or  other  residues  ;  Apparatus  for  recovering . 

(P)  Dc  Saintignon  et  Cie.,  and  Gallez 97 

Heather  ;  Preparation  of  a  dyestuff  from .     (P)  Debedat 

809.  039 

Heal  Ing  apparatus.     (P)  W'eglinski 76 

by  gas.     Report,  of  Institution  of  Gas  Engineers 871 

installations  ;    Influence  of  boiler  incrustations  on  the 

safetv  and  eeonomv  of  .     Kent  linger 712 

liquids.     (P)  Briicke  Br 

liquids  or  gases  ;    Apparatus  for .    (P)  Blakeley..  477 

liquids  by  means  of  steam.    (P)  Morison 1 362 

Helianthrone.     See  me»n-Benzdianthrone. 

Helium  from  air  ;  Separation  of .     (P)  Soc.  1'Air  Liquide  88 

Gases  containing from  the  German  jKrtash  depose 

Eri  1 111:1 1  in    564 

Hemlock  extract ;  Use  of  waste  sulphite  liquors  with .  1069 

Hemp  fibres:    Improving .     (P)  Von  Tupalski  and  \  on 

Schewelin 1  I ' 

Manufacture  of  paper  pulp  from .     (P)    Dnmons  751 

Sisal from  Mauritius *'*22 

Sunn  (San)  from  India 

Sanequen   bagasse  :    Production   of  alcohol   from  in 

fucatan 985 

Heroult,  Cal. ;  Electric  stnclt  ing  of  iron  ore  at .     Tyeaow- 

skt    1054 

Hesperitin  ;  Constitution  of .    Tutin 1172 

Synthesis  of  a  methyl  derivative  of .    Tutin  and 

Caton 1472 

Hecca  brazilu'i>  '    latex     Coagulation  of        -  by  acetic  add. 

Parkin l*M 

latex  ;  Determination  of  concentration  of by  density 

measurements.     Vernet 1464 

seed  as  a  source  of  oil.    Garrnthen 35 

llexalironiindigos  ;    Manufacture  of  greenish-blue •     (P) 

Mci-ter.  Lucius, and  Brdning 687r 

llcvihalogciiiudigos ;     Manufacture   of .    (P)    Hetster, 

Lucius,  and  BrQning 41^ 

il>.\.ibv,irocymene in  Russian  petroleum;  iiccurrenceof . 

Tichwinsky 933 
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Hexainetliylcucietrauuiie  In  musts  and  wines  :    Detection  of 

.    Voisenet 584 

Robot*]  of  sulphite  from  wine  by : 

Fonzes-Diacon .  .    510 

French  Dent,  ol  Agriculture  circular    229 

Knnillanl  and  Goojon 229 

end    silver    -ueeiiumide ;      Preparation     of     solutions 

of  toe  compound  ol                           i '  •'-' 

-    phosphoric  acid  estoi     Von  Lebedew 1264 

Hexosss;     formation  of  bBVolink   add   from  ^    ' 

Bkenetein  ami  Blank-ma 833,  1028 

H. -xylene  :  Products  obtained  by  heating —  under  pressure. 

F.ngler  and  Rontala 10 

BtSTfaric  aldehyde  in  leaves     Ftamen 1231 

Bibiieut  tabdariffa  :  Colouriug  matter  of  the  tii.wers  of . 

l'erkin  15 

Hide  powder;    Adsorption  of  certain  substance!  b]        — . 

Herzog  and  Rosenberg I-1'1 

iwwder  :  Chroming  of .     Oherfell 1218 

powder.  Chroming  and  acidity  of             Bachus '■'•■' 

powder;    Determination  of  acidity  in        -.    Tucker..  3.i 

Hide-;   Apparatna  for  moving i  ted  tanning. 

(P>  Hirt    -ill 

Apparatus  for  treating--    .     (P)Glaeel 1217r 

Apparatus  for  treating,  swelling,  and  tanning .    (1') 

Kav  and  others 1-1  • 

Battel                     r  .     (PI  Eberle 226 

Damage  caused  to by  agents  used  tor  denaturing 

salt.     Paessler  50S 

Decreasing  by   mean-   •■!   volatile   solvents.     (F) 

773 

Disinfection  of .    Yocum 1399 

Principles  of  the  liming  of  .     Griffith 364 

Rapid  tannage  of .     (P)  Lau.ro JJ , 

Removal  of  hair  from .    (P)  Cheeseman 

-  of  raw.  sweated,  limed,  and  puercd 

tuna    water,   salt,    and   acetic  acid.     Abt  and 

-     771 

I  ante  for  animal  excrement  in  puering ■  for 

making  glacfi  leathers.     (P)  Ledcrer --~ 

Tanning :  

(Pi  Evans  and  Innes-Baillie 1069 

l'i  '.reaves 1400 

Treatment  of .     (P)  Glasel 504r 

Treatment  of  tanned .     (P)  Spigno 774r 

Vnhairine  or  tanning  .     (P)  Burton 1466 

Hoeseh  process  of  steel  making  :    Investigation  of  the . 

springorum    428 

[iogs  :     I-ard    from    Philippine    wild    and    domestic    . 

Oibne  and  Ageaoili    895 

Hokkaido  ;    Paper-making  factory  in 1053 

Homo-eriodictyol ;    Constitution  of .     Tutin 1472 

Synthesis  of  a  methvl  derivative  of  .     Tutin  and 

Caton 1472 

Horn   .■•■[using  liquids.     (P)  Talansier B97 

Honduras  baLsam.     Tschirch  and  Werdmuiler 1079 

Honey  ;   Analysis  of .     Wittc 105 

Artificial :  Production  of and  white  i-tigar  from  raw 

lugar     fPl  Wolf 1029 

Detection  of  invert  sugar  in .    Qnantte 1"7-J 

Detection  of  starch  glucose  in  ■ .    Fiehc 106 

i.ics  rtccurring  in .     Auzinger 201 

Lxa  initiation  of  .     Reinhardt I')72 

Fermentation  of .     Nussbaumcr 1220 

Manufacture  of  artificial  — —  from  raw  beet  sugar.     (P) 

Pascben 168 

Hoof-  :    .Manufacture  of  a  fertiliser  from  .    (P)  Leroux 

and  Gatinois    77.", 

Hop  re  in  :    Determination  of in  hops.    Neumann 835 

Bops;    tpparatns for  drying  ■    — .    (P)Makin 169 

Bleaching  and  fumigating .    (P)  Boake.  Roberts,  and 

Co.,  and   Berry 1 1  74 

1 1,    fit  of .     Briant  and  Hannan -J'.' 

Manufacture  of  extract  of .    (P)  Smith 104,  712> 

Hordein.     Kraft 711 

Hordeninc  :    Synthesis  of  : 

Barger 108 

n  mund    294 

Men      Manufacture  of  a  fertiliser  from  (Pi  Leroux 

and  Gatinois   775 

plates;    Preparation  of  from  horns.     <  l'i  I.aug.  .  .  .      S'.'2 

Ifi.rnv -uh-tatice  from  cellulose  :   Preparation  of  a  • .    (P) 

Ahrens 36 

Horse-chestnut  :    Occurrence  of  a  lipolytic  enzyme  and  an 

enzyme     which     decomposes     aesculfn     in    . 

Sigmund  1180 

iluraic  acids  of  peat:    The       — .     Stutzer 1171 

Humiditv  of  air  in  cold-stores;    apparatus  tor  determining 

.     Hastings    

Humus  as  determined  in  soils  by  different  methods.     Leavitt    833 
Hungary  ;    Bills  for  creating  State  monopolies  in  mineral  oils 

and  gases  and  i«tassiiim  nitrate  in 1292 

Hurler   Memorial  Lecture—  Modern  iatro-chemistry.     Keane     383 

Hyacinths;    Essential  oil  of .    Enklaai :;7i 

Hydrastfne      Rahe  and  McMillan 1471 

Determination  of in  fluid  extract  ofhydrastis.    Rupp     1 19 


l'AGK 

Hydrates;    Isolation  of  stable  salt  .     Cumming 420 

\,m  dehydration  of by  absolute  alcohol.     Schrcine- 

makers    ■'■ 

Hydrazine;     Preparation  of  anhydrous  -   — .     Raschig 900 

Hydrasines ;    Behaviour  of  in  the  sulphite  reaction. 

Bucherer  and  Sonnenburg m."> 

Hydrides;    Direct  synthesis  ol  volatile      -  .    Vournasos..  1202 

Hydriodlc  acid  and  bromic  acid;    Reaction  lx-twcen . 

Randall  ' 8W 

Hydrocarbon  mixtures  containing  sulphur  compounds  ;  Manu- 
facture of from  fo--ils  such  a-  ichthyol  shales. 

r     /wingauer 171 

soap;  Manufacture  ota  solid .     (PI  Bohme  and  Wolf    1U22 

soaps  :    Manufacture  of  : 

■  Pi   Brock i 

t    Miiller    

Hydrocarbons  and  alcohol :    stable  mixture  of for  ex- 

pli  ision  engines.     (P)  Verein  der  Spirit us-Fabrikanten 

144.  262 

Aqueous  emulsions  of  .    (P)  Mercier 1366 

Vutoclave  for  treating .     (PI  Testelin  and  Renard  136 

i  stalytic  preparation  of  ethylenic .    Senderens.. . .  1081 

i  onversion  of  carbohydrates  into .     (P>  Heinematin   458r 

I omposition  of .     (P)Lessing 935 

Decomposition  of into  carbon  and  hydrogen  by  a 

contact  proce--      ( i-tromisslenski  and  Burshanadse     682 

Determination  of  in  gas  mixtures.     Henrirh 45(i 

Firing  furnaces  with  heavy .     (P)  Kohn 144 

from    halogen   derivatives   of  pinene  ;    Preparation   of 

-anteiieaudcyclene .     Kondakow 899 

Manufacture  of  gas  from  liquid .     (P)  Hydrocarbon 

Converter  Co Ill  871r 

Manufacture   of   lampblack   from .    (Pi    Wegelin 

y  -i.i.  Russfahr.  u.  Chem.  Ind 1023 

with  more  than  one  double  bond  ;  Production  of  aliphatic 

.     (Pi  Bayer  mid  Co 1036.  )22.sr 

from  petroleum  and  its  distillates  :    Preparation  of  aro- 
matic   .     (P)  Bailsman  and  Pilat 1367 

of  petroleum;    Oxidation  of  by  Etard's  method. 

Schulz  1364 

from  petroleum  residues  and  tar  :    Separation  of  solid 

.    (P)  Tanne  ami  Oherlander 747.  1194r,  1S67 

solidifying  liquid .     '  l'i  Roscnlet 1096, 114 

Treatment  of  liquid .     (P)  Pavies  and  Richards 136 

in  turpentine  ;    Determination  of  other  than  ter- 

penes.     Coste 43 

of  the  wool  grease  oleines.     Gill  and  Forrest 1167 

Hydrocellulose  ;    chemistry  of  .    Jentgen 1052 

Hydrochloric  acid  ;   Electrolytic  determination  of  chlorine  in 

Goldbaum  and  Smith l:".7  1 

ch  and  Read    47 

Manufacture    of   from    calcium    and    magnesium 

chloride.     (P)  Sandeeker  and  Weiss    948 

solutions  ;    Preparation  of  standard  .     Hulett  and 

Bonner    518 

and  sulphuric  acid  ;    Utilisation  of  electrolytic  chlorine 

in  the  simultaneous  production  of .    Coppadoro    270 

Hydrocyanic    acid ;     Colorimetxic    determination    of   . 

Chapman    1 41:J 

Determination  of  small  amounts  of colori metrically. 

Ber!  and  Helps' 813 

Determination  of  in  vegetable  and  animal  tissues. 

Waller  1180 

Iieterniination  of  volunietrically.     Rosenthaler  ..   1269 

Formation  of from  morphine,  brueinc.  and  vanillin. 

Jorissen 1036 

.Manufacture  of : 

(Pi  Beindl    lOllr,  HOjr 

(P)  Dieffenbach  and  Moldenhaucr   565> 

Manufacture  of from  cyanides.    (P)  Fcld 950r 

in    plants ;     Occurrence   of   free   .     Ravenna   and 

Tonegutti 1176 

in  Sambaeus  nvjra.     Ravenna  and  Tonegutti 295 

oive  test  for  .     Moir 723 

in  Thalictnim  species.     Van  Itallie 839 

Vortniann's     nitroprus-ide     reaction     for .     Van 

Giffen    1801 

Hydro-extractor  : 

(P)  Broniham    1190 

(P)  Robatel,  Buffaud  et  Cie 201 

Centrifugal .    (P)  Longsdnn  and  Bottomley 336 

High-speed  .     (P)  Copaux 743 

for  treating  lac.     (P)  Freymnth 770 

Hydroferricyanic acid  ;   Iieterniination  of volunietrically. 

MuHer  and  Diefenthaler 1007 

Hydroferrocyanic  acid  ;    Determination  of volumetric- 
ally.     Miiller  and   Diefenthaler    1007 

II  j  dri. fluoric  acid  ;   Detection  of in  presence  of  fluorides. 

Cronbeim    86 

Hydrogen  |    Apparatus  for  producing .  and  its  working. 

(P)   Lane 1051 

in  blast-furnace  gas ;  Sourceol .     Wysor  and  Brown     953 

and  cartn'ii  :    liirect  union  of .     Bone  and  Coward     714 

and  carbon  monoxide  or  dioxide  ;   Action  of  mixtures  of 

on  iron  oxides,     i-autn-r  and  Clausmann 1049 

I  icteruiinat  ion  of by  catalytic  absorption.     Paal  and 

Hartmann 236 

I)  '   iiiiinali i  in  highly  combustible  liquids. 

Ber!   375 
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I'  V.I 

II 

trolyl  Ic    apparatus    foi    making    i i  1 i"> 

i  v.  ken  Biid  -II"  -  I 

in   gs  ■  :<i'  on    munoxldc   bj  I P 

Chem    i  »hi    mi-  helm  I  lekl  roil     ' 

generator.    (P)  Janberl    89i 

M  inula,  tun    ol  180B 

I'     Consortium   i     Klektrocheiu     hid  -*tnir 

i"   Dleffi  nbach  ami  Mcildeuhauei 

li  ■  ik   W  -    orsUill   V.-C  212,  I  !0 

m  niui.i.'ii i  by  the  action  ol    team  on  ■ tal 

Gerharl  1260 

lacture  .-I  and  carl I •  bon 

mi ids  and  rtei PJ  8 ii  1148 

m  inufa.  i  u  togethei  with  radium  sulphate  and 

Iron  oxide     i  P)  Carulla '56 

Produotii fir alerum  hydi  Ide     I  P)   Bam 

bexger  am!  uihris 426,  425r 

Reaction  (or  Zenghells I  ■•'• 

Reaction  ol  luucenl  In  the  dry  state.     Vournasos    351 

SoluhUrtj  ol  In  copper,  nickel,  Iron,  and  palladium. 

■Mrv.il-    .mil    Kl  ilinl.liaal 571 

from  water-gas :    Manufacture  ol  (P)  Frank....   B86r 

Bydrogen  arsenide ;    Synthesis  ol  from  it-  elements 

Vournasos  1202 

Hydrogen  cyanide.    Sss  Bydrocyanlc  acid 

Hydrogen  peroxide  ;   Determination  of  free  acid  In  solutions  ol 

Brown   '-"- 

Determination  ol  volumetricallj    In   presence  ol 

penralpnnrlc  acid.    Skrabal  and  vaoek 421 

Increasing  the  keeping  Qualities  ol  (Pi  Sanson     15:: 

Hanufaeture  ol  il'i  Consortium  t    Blektrochem. 

Industrie 48ft.  489 

Manufacture  "i  bj   a  rontinnou-  pio.c--.     (P)  De 

Bemptlnne  !:;|"' 

Preparation  ol  durable  solutions  ol  (PI    trndts  218r 

Preparation  of  pure  oi   Its  solutions.    (P)  Chem. 

lulu    Florsbeim  Dr.  H.  NoerdUnger 565 

Productloi  i>v  means  ol  electric  discharges.    (P) 

■  her    1462 

Reagent  for  Charitschkofl 210 

Relation  uf  germicidal  action  of  metals  to  the  production 

vi  Rankin 171 

Stable  coi Ition  containing —   -.    (P)  Queisser,  and 

Pearson  un.l  Co 81  "r 

Stable  mixture  for  producing  (P)  Chem    Wrrke 

vorni.    Di     H     Byk  1379 

Sterilising  power  of  Courmont  and  others 837 

Bydrogen  sulphide  In  Illuminating  gas  ;    Determination  of 

.     Somerville   1192 

Removal  ol      -    bom  gases     (P)  Burkheiser 627 

and  sulphur  dioxide      Product! >f  snlphur  from . 

Pi   IVid 352 

Bydrogenatlon  of  organic  compounds  ;  Catalysts  for  the 

(P)  Chem    iii"    vorm    Schering 517r 

Hydrometers  :    Scale  for  comparing  strengths  ol  solutions 

by  different  (P)  Jones 4.".7 

Hydrosulphite-tormaldehyde  and  it-  application    to  calico 

printing.     Baumann  and  Theamar 690 

Hydrosulphites ;    Concentration  of  solutions  of .    (P) 

Chem.  Fabr.  Florsheim  l>r.  B.  Nberdlinger 950 

Mannfactu f  anhydrous  (?)  Soc  Chem   (ndus- 

trj  in  Basle B78.  1206r 

Hanufaeture  ol  anhydrous  alkali .    (l'i  Chem.  Fabr. 

von   Beyden 1204 

Mamita. tun'  of  dry  -i  aide .    (l'i  Badische  Anilinunc 

I  al.rik 049,  I807f 

Valuation  of  commercial  Sinnatt 421 

Bydroxyaryiarsinic  acids  and  their  reduction  products  ;  Pre- 

i I  amino-derivattves  of .    (P)  Moist er. 

Lucius,  nn.l  Pruning 1178 

Bydroxybensaldehydes       Manufacture  ol  i  l'i  Raschig  373r 

Bydroxybenzoic  acids  ;   Manufacture  of  —  .    (P)  Raschig  373r 

p-Hydroxybenxoic  acid  .    Determination  of  as  tetra- 

bromophenol      Autbenrieth  and  Benttel 4.".l 

Bydroxybenxyl  alcohols  ;   Manufacture  of .     (P)  Raschig  S78r 

Hydroxy!  derivatives  ol  aromatic  hydrocarbons;   Rendering 

' soluble  in  water,  il'i  Friedlaenderan.I  ll.-v.iw  it  z  lo;,o/ 

Hydrowlami'icli-ulplioiiale-  .     Prepalatinn  ol  alkaline-earth 

-l'i   Raschig 87 

Hydroxyrnethylf urfnral ;    Constitution  of  .     Blanksina    833 

•  !lv.iii-\v-<vmi/i.-incthvliuiiural  ami  it-  relation  to  cellulose. 

Erdnuinn     1198 

gt-Hydroxyphenylethylaniine.     Rosenmund 108 

Syntbesis  of : 

Rosenmund    2'.'4 

i  l'i  Wellcome  and  Barger    l ' 

Bydroxy-sulphoxides  :    Aromatic .    Gazdar  and  .Smites  1335 

Byoecyamii  rotatory  powei  ol .     fan-  and 

Reynolds 1034 

Hypnotics  derived  from  malonylurea      Eeaoe S87 

Preparation  of  (P)  Boehringer  und  Sonne 1272 

Hypobromous    nil.     Method  "I    In    niinatioD   with  aqueous 

Mark    410 

nlorous  acid  :    Manufacture  of .    (P)  Walker,  and 

Haas  and  Waldstem  Co    1805 

Hyros-Bak  process  in  the  Schafstidt  sugar  factory.     Herzfeld    290 
Hy-sop  oil.     See  under  Oils,  essential. 


I 

hernial  rj  .  Uodt  rn         .    Ki  ane 
l.-e  iii. i.  Inn.-  ;    Decomposition  ol  ammonia  In         .  and  the 

danger  oi  explosion       Behi    t"1 

I        l'i  — ini.lc     ..  .,  II 

fri.ui  hull..:-  ictus!       M.tiiii-i/n- ■•-•  and  Tonolll 

shales     Prepan I  nydrocai mi 

sulphur  from  il'i  Zwlngauer 174 

ittonata     i  i  ill!  ol  H  Uoox    

Illuminating.  Bunsen  bu t  for  (P)Heyei  Zlmmerll 

Images  on  glass,  i lelahi   metAllic,  --i  other  surfaces      it. 

production  oi  (P)   Uthec  841r 

Imidazoles;     Preparal i    lodh -stltuted  (P 

I'anly   and   (Jiiinle  iinaim    

lininiidiaikvli-viiii-i-iini'-  .      Preparation  ub 

atituted  il'i  Bayei  and  Co.  .  152 

t-Imlno-5-isonltroso-2-6-dioxypyTimidine    and     it-     8-alkyl 

derivatives;  Preparation  of .    j(P)  Herck 1408 

linin.i|i\ rinii.tine- :  Preparation  of  acetyl  derivatives  "f 
alkylate.!  il'i  Chem.   Fabr.  vorm.  Schering 

710  I082r 

Immunising      diseaseil     ti-    lies;       Substances    for ' 

Wassermann 451 

Impregnating  material  from  casein  ;  Preparation  of  an . 

( P)  ltriiggemann 640 

Incandescence  bodies  for  ga.-  light  ing.     (l'i   F.oluu     808r 

bodies  for  gas  lighting  ;   Manufacture  of .    (P)  Von 

I   nri.h 341r.  14411 

bodies;   Manufacture  of  —  -.    (P)  Bruno- Patenl 

wertungsges 13.  13.  79r 

bodies;    Manufacture  oi  material  for  radio .    (P) 

Qossieaux  206 

burners  .    Determination  of  the  illuminating  i.ower  of  gas 

in .     Mayer    124". 

electric  lamp  filaments     Carbonisation  oi  metallic — -. 
P)    Westingh  ii  •■    Metal    I  (lament    Lamp   Co., 

Ltd         1001,  lOOlr 

il'i     Westinghouse     .Metallfaden     Gliihlampen- 

fabr I248r 

(P)  Wolfram  Lampen   l.-0 13,1449 

elect  tic  lamp  filaments  .    Fixing         to  the  leadlng-in 

wires,     (l'i  Bergniann-l'Icktricitats-Werke :;41 

electric  lamp  filaments;  Manufacture  of ; 

Baumhauei 1367 

l'i  ri.n       '  in, I  Parker-Clark  Elect! 

1368 

il'i  Genera]  Electric  Co 264 

(P)  Graf 1294 

IP)  Howell,  and  General  Electric  Co 618r 

il'i  Ituhling  and  Malachowskj    1368 

{  Pi  Sue.  FTanc.  .1' Incandescence  par  le  tiaz 748r 

i  p  i  Webei 145,  206r 

i  p.  Weatinghouse  Metal  Filament  Lamp  to.   ..  1195 
electric  lamp  filaments;    Hanufaeture  of  metallic     — : 
IP)  Cie.  Franc,  pour  la  Fabr.  des   Lampes  Elec- 

triques  s   Incandescence   5."'2 

(l'i   Cie.   poui    ['Exploit,   des    Proc.     Iliomson- 

Houston   748 

d'l  Farkas  and  Jaeger 145 

il'i  Jahoda 807 

I  Pi    I.ederer    840 

il'i   Ruhstrat 1294 

il'i  Weber 807,  I097r 

electric  lamp  filaments  ;   Manufacture  of  pure  tungsten 

for .    i  l'i  Bergmann-Elektricitate-Werke 841 

electric  lamp  filaments  :   Manufacture  of  tungsten . 

(Pi    Westingnouse    Metallfaden   Gliihlampenfabrik 

1294,  1294r 
,ie.  trie  lamp  filaments ;    Preparation  ol  organometallic 

compounds  lor  making (P)  Cie    Franc,  pour 

r Exploit,  des  Proc.    rhomson-Houston  ~w 

electric   lamp   lilam.  nt- :     solder  for .     (P)   Kuzel. 

and  General   Electric  Co I097r 

electric  lamp  filaments;    Treatment  of  metallic . 

i  P)  Bergmann  Elektricitats-Werke 341 

electric   lamp-:     Improving   metal-filament  -  (P) 

Kuzel 618 

electric  lamps;  Radiation  of .    Leimhach  1096 

electric  lamps;    Refractory  metal  product  for  making 

.    (P)  Verein.  Deuts.  Nickelwerke    636 

electric    lamp.-;    Regenerating     carbon-filament . 

(P)  KrUger  and  Bloch <48* 

electric   metal-filament    lamp-:     Manufacture  of . 

i  P.    Hirst,    and  Tungsten  Metal  Filament    Lamps 

filaments  ;   Connecting with  their  leading-in  wires. 

,  P)    Frenzen  

filaments;     Reflecting    power    of    metallic I  •'!,- 

lentz    H49 

gas  Blamente.    (P)  Lalgle '  [5,  :;"r 

hting       Preparation  of  pure  thorium  nitrate  for 

use  in .     (I'l   Ereidl  and  Heller    

light:     Production    of by    Dowson    gas,    generator 

tc.     (Pi  Ern-t  ;i" 

lighting;  Refractory  product  for .     (P)  Pascal  ...       <9 

H 
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Incandescence  -  •• 
mantle  : 

rural]  79* 

(Pj  Edanowich        n 

■neatk*  for  gas  or  vapour  baTMre     (P)  Bagrachoa  13 

mantle  fot    ItghUl  -  alcohol,    etc.     (Pi     I'ru- 

miere  ,".  1-94 

mantles:  Manufacture  of : 

and  Caroflrm-Ges 1294r 

Bruno-Patente-Verwerthui 

(P)  Dents.  Gasgluhllcht    l.-0 409r 

ll'l   Font:*:-  -.ird    1195 

.1    -       I  r.nv  doChaleuret  Lumicre I294r 

-■ill  and  Adamson  >"'■  u»lr.  1195r 

v  618.  lOOlr 

gas  manr 

I-    Kraldl  and  Heltei 1W7,  1368r 

I-    Lawn i  '"" 

'■luller  and  Bonnet  •     340 

(PI  White 1093 

1294 

gas   mantle-:     Forming   ami    hardening  inverted 

r    Xeue  Kramerlfcht  Ges -64 

Indurating  plant.    (P)  Price  and  other?  T80 

[neome  and  expenditure  of  Uv  909 604 

[iidautlirene  monosulphonic  add.    (Pi  Badi-i  he  Anilin  und 

i  tbri 268r 

Chemical  imports  Into 1203   1802 

_•  i  crop  of 1906—1900    146 

Indigo  crop  of .  1909—1910 1244 

Mineral  production  oi  British in  1909   L81S 

nil-  from  —       Hooper 1212 

Restricted  importation  "i  certain  drags  into       —  ....       12 

■  •■d  valuation  tariff  of Uflf 

Shellac  shipments  from 890 

Wheat-  Cram       -    l°75 

Indian  lihres  for  paper-making      Hooper L198 

foodstuffs ;  Compos  Bosz    

industrial  vegetable  products.     Hooper 1224 

..il-  and  Cats;  Some .    Kesava-Henon 1428 

Indican  :  Preparation  of .    Tei  Meulen 80 

for     alkalimetry:        6-Sulpho-  J-naphthOl-ano-m- 

hydroxybenzoic  acid  as  an .    Mellet  1274 

o-Saphtliolplitlialein    a-    an .     Sorensen    and    Pa- 
lit/.-,  h H"8 

Indicators  ;  Theory  of as  applied  to  volumetric  analysis. 

fffoyes    1039 

Indigo  crop  of  Iinlia  :  The    ■     146 

mposition    of by     alkalis.     Fnedlander     and 

:.k  937 

Discharging by    means    of    nitrogen-oxygen    com- 
pounds.    Hinder  752 

dveings  nn  natural  and  artiflciaJ  cellulose  fibres  :   l'ecuh- 

of .    Minajew   1246 

dyestutfs  :    '  ombination  of  triphenylmethane  dyestuffs 

with  -* — .     Reitzenstcin  and  Breuning 620 

dyestuffs;    Manufacture  of .     (PI  Levinstein,  Ltd., 

■      and    Wvler -.1002 

dyestuffs:    Manufacture  of  vat .    (P)  Soc.  Chem. 

'      Ind.  in  Basle 621,  809r.  1197,  1197r 

dyestuffs;    Manilla -ture  iii"  haloEenated .    (P)  Ba- 

\ nihil  und  Soda  Fabrik 82r 

dyestuffs;  Manufacture  of  leuco-derivatives  of : 

P     BadiSCbe   Anilin   und   Soda    Fabrik     413 

l'i  Merck  and  Fliintu 414 

in  India.  1909—1910 1244 

lenco  bodies ;  Manufacture  of-  ( P)  Liebknecht,  and 

Dents    I  -dbcr-Scheide-Anst 939r 

Manufacture     oi     halogen     derivative       ..r  il'i 

he    vnilin  und  Soda  Fabrik     268r,  688,  686.  1003, 
1003.  UOOr,  1196,  1297,  1450 

Manufacture  oi  pcutabromo .      (P)  Meister.  Lucius 

und  BrOning 342.  687r 

Manufacture  of  penta-  and  ln-xa-lialogenised .    (P) 

Meister,   Lucius  und  Brilning 413,  687r 

Manufacture  of  -'aid'-  chlorine  derivatives  of .    (P) 

ii.-iii.  Ind.  in  Bash I6r 

Manufacture  of  tetrabromo .     (P)  Melstei     Lucius 

BrOning  vac"        ^ 

Manufacture  "f  tri-  and  tetrabromo .     (l'i  Chem. 

Fabr.  vorm.  Sandoz ' 

ll  -.li  milky ■      265 

ring    reserves    under on   cotton   goods.    (PI 

Felmayer  und  Co ■.■■■;.■:■:,:■■,■■       lu 

-Red  Ition    of by   alkalis.     Iriedlander 

and  Schwe.uk ■ •  •     937 

Seduction    of .    (P)    Badische    Anilin    and    Soda 

Fabrik fi23-  93g.  1051r 

sulphide:   Manufacture  of  bromiuated .    (P)Cassella 

und  Co 655,  687r 

Synthesis   ni   5.7.5'.7'-tetrachlOTO-   01   tetrabromo . 

Danaila  80 

synthetic;  Manufacture  of -'■  < 

In  the    Netherland-    in    1909     1IKU 

vat  made  with  rongalite  :    I  lum  cyanide  in 

Binz  and  Marx  1200 

-White  in  aqueous  solution  :  Condition  of .    Knechl 

and   liatey 208,872 

-White  preparation- ;    Manufacture  of  stable ■.     (P) 

Badische  Anilin  und  Soda   Fabrik 1051,1370 

Indigo-ou-aryHmldes.     Grandmougta  and  Dessoulavy 14 
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Indlgoid  dy—iuils      I  .-Us  and  Friedlandei    410 

of  the  anthracene  series).     Bezdzik  and  Kriedl&nder  ....  265 

ni    the   anthracene    series:     Manufacture   of .     (PI 

Kahe  iiml  00 H96 

Manufacture  of .      (l'i  Meister,  Lucius  und  Brilning  si 

containing    sulphur:     Leuco-compounds   of' — — .    (P) 

Meister,  Lucius  und  Hrfming    91 

Indigoid  substances  :   Manufacture  of  halogenated .     (P) 

i  l:i\  inn  Aniline  Co.,  and  others 81 

Indigos;    Manufacture  of  alkali  compounds  of  polyhalogen 

.    il'i  Badische  AnHJn  und  Soda  Fabrik 621 

Manilla,  lure  of  halogenated .     (PI  Clayton  Aniline 

i  I.  .  and  others 81 

ln.ligntins:    Bromiuated .    Grandmougin 553 

IniUrubin.     Bloxam  and  Perkin   872 

Constitution  of .    Maillard  80 

Indole  from  coal-tat  oils;    Separation  of .    (PI  Ges.  f. 

Tccrverwerthting 936.  1244r 

Indolinones ;     Preparation    of .     'PI    Boehringer    und 

Soehne 410.592 

Indopheiiolie   oxidation    |iroduets    mini   oarbazole    and     its 

derivative",    tPi  Cassella  und  Co 1298 

Indoxy] ;    Manufacture  of .    (P)  Consortium  f.  Elektro- 

i  in  in    Industrie    808 

Manufacture    of   derivatives   of .     (l'i    Soc.   Chem. 

Ind     in    L.r.-ii- 1368 

Preparation  of and  its  derivatives.     (P)  Badische 

Anilin  und  Soda  Fabrik  481 

Inflammable  goods  on  ships.     Hoard  of  Trade  Rules 140 

liquids;     Apparatus    for    storing   and    delivering . 

i  l'i  Grumer  und  Qrimherg  Ges 1047 

liquids;       storage     of .     (P)      Maschineubau-Ges. 

Martini  und  Huneke     337.  478r.  547.  547,  547,  548r,  875r 

Injector  lot  chemical  works:  Simple .     Ashrand 1144 

Ink-,     il'i  Hochstetter    223r 

Manufacture   of  which     dry     immediately    after 

writing      (P)  Riiter 831 

Manufacture  of  printing .    (P)  Jagenburg 364r 

Manufacture    of    printing    and    lithographic .     (P) 

Child  and  Johnston 288.  1215r 

Recovery  of  the  constituents  of  fatty .     (P)  Hop- 
kins and   Hal  mil 166r,  640r 

for   printing  ceramic   transfer   pictures.     (P)   Kasseker 

278,  1206r 
for  ribbons,   stamp-pad-,   drawing,    etc.  ;     Preparation 

of .     (P)  Beyer 1120 

Treatment  of .     ( Pi  i  Istwald  501 

Inositol ;    Detection  of for  the  characterisation  of  wine 

vinegars.     Fleury 1174 

Detection    of in    organic   mixtures.     Meillere    and 

Fleury  506 

Improvement  in  Scheier's  test  for .     Salkowski  ..    1468 

Insecticide.     (P)  Oddo    370 

Alkaloidal for  treating  plants.     (P)  Elsassische  Ta- 

liakinanufaktur  vorm.  Schaller  und  Bergiuann 514 

-fertiliser  :     Borated .    (P)   Ellis,   and    Ellis-Foster 

Co 227 

A  new .     Maxwell-Lefroy   967 

Use  of  potassium  cyanide  as  soil .     Mamelle 167 

olivines;  Copper  compound  for  use  as .    Malvezin  102 

Insulating  coating  :     Production    of    an  .     (P)    Vogel- 

gesang , 164 

compound;    Refractory  waterproof .    (P)  General 

Electric  Co.,  and  others  704r 

covering  for  pipes,  etc.     (P)   Lonsdale,  and  Lonsdale 

Bros.,  Ltd 803 

electric  conductor  windings  or  coils  of  aluminium  or  its 

alloys.     II')  Kuttner    1018 

material;     Electric .    (P)    General    Electric    Co.     164, 

286.  1018 
material  from  milk  curds ;  Manufacture  of  an .    (P) 

s.  hiil/.e  98 

material:  Plastic  electric .     (P)  Dtimoulin 766 

materials:   Experiments  with  heat .    Eberle S03 

materials:  Manufacture  of : 

(P)  Diesser 1215 

(P)  Kraenzle    1117 

materials:      Manufacture    of    refractory    ceramic . 

(I'l   Blgol    1251 

materials;    Refractory .     (P)  General  Electric  Co. .   1167 

materials  :  Testing  heat  .     I'.acon 1144 

means  ;    Manufacture  of  transparent,  flexible,  infusible 

.     I PJ   Winkler    436* 

metallic  threads,  wires,  and  bands.     (P)  Bayer  und  Co..     575 

substances;   Manufacture  of .    (P)  Diesser 1066r 

varnish-enamel  for  wires,  cables,  etc.    (P)  Debauge  et 

Cii      1117 

Intensification.     See  under  Photographic. 

Invcrtase.     Euler  and  others 1324 

Lotion  of .     Masuda    776 

Destruction   of by  acids,   alkalis,  and   hot  water. 

Hudson  and  Paine 1-21 

Effect  of  alcohol  on .     Hudson  and  Paine 1124 

Influence  of  acids  and  alkalis  on  the  activity  of . 

Hudson  and   Paine 711 

in  malt  extract:  Presence  of .     Vandevelde   1221 

Theory   ol    'he  influence  of  acids  and  alkalis  on   the 

activity  of .     Hudson    1265 
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PAOl 
IkaUne  .-.11111.  .    Bleotrolysts  ol  the          In  pyri- 
dine solution      \  on  Heves)               LM! 

Converting  Iodine  Into  alkali             (l'i  Meschorer.. ..  152 

llctcruiln.tn.'i:  o(              l.v    means  of  tuolii.il .- -        Kindilll  604 

lodlmetry  ;   M.t  ii\  i.-n<  bine  u  tndintoi  In             Sinnatt..  979 

l.'.im.       v  ■                                            1  moos     Gulohard  94 1 

\.  1  Ion    il  "tt  chloi  it  imate.     Kline  I 

1  dlthlt  -il  11  e  and  tetrathli  mate 

in  unit Mullei         86 

Inalrol;  Determination ol             Wagenaai       Ill 

trom  alas)  of  the  Pacific  coast      Balcb 160 

Colorations   produced   i>v  in   presence  "i  dextrine. 

Rival          . .  1:12:1 

Conveni '          Into  alkali  todldei.     (P)  Meschorer.,  152 

bfned  by    metalik    silver. 

us ■■•' 

lea  "i         .  especially  In 

the  thyroid  gland.     Hunter 784 

minatlon  ol  In  sj  1  up  "t  ferrons  Iodide      Korn- 

2SS 

in  sail  mineraJa ;  Occurrence  "f             Brdmann  ....  1. 

.mil  Murrti     ill.-  ri  iction  ol              Harrison   1835 

Cincture  "t  .    Detection  ol   denatured  alcohol  In . 

Denlgee  1086 

rincture  "t  ;    Influence  01  ire  uml  light  on  the 

ol  Hi"  French  Codex,  1908,  and  means  ol  pre- 

■  11      Courtol     1271 

v.iiu,'  .11  i.uiv  and  essential  "il- :    Use  of  antipyrin  in 

deten Ing  the .    Borde 230 

icldylaalicyllc  adds ;    Preparation  of .    (I')  Ohem. 

>  'ii  Heyden  710 

icetylsalloylic  acid  ;   Preparation  of  — — .    (P)Haase..  1184 

i' ration  of  higher .    (P)  Arnaud 

and.  PostemaK 2:14 

in  :  Oxidation  of          by  oxygen.     Plotnikow     1172,  1473 
11  "i          and  Its  homologues. 

il''   Haase 1184 

Iodosalicyii,  mil  amide  .   Preparation  of —  and  its  homo- 

iogues     ii'i  Haase 1037 

1  all       Effect  of  dusl  ami  smoke  on .     Eve..  652 

of  gas,*  and  chemical  change.     Baker  564 

Ionium.      K11I  man 211 

Action  of  pyridine  on .     Delepine    .  1452 

boo;    action  •  "    — on  carbon  monoxide  at  a  red  beat. 

'   ami  clausniaim    953 

lotion  i'i   pure  air  and  water  on .     Friend 882 

Ait  ion  ot  water  ami  ol'  ai  in is  si 'hit  inns  on .     Hcyti 

ami    Bauer    .'.US 

alloy      (P)  Dempster,  and  General  Klectric  Co 574 

alloy  :   High-resistance .    (Pi  Whitney,  ami  General 

Co 497 

ami  11  s  alloys;  Carburlslng -.    (P)  llodgkinson  ...  825 

alloys;   Determination  of  carbon  in .     Wilst 821 

alloys;  Manufacture  01' : 

il'i  Halvorsen  and  Johansen 96,  885 r 

>i'i  Helonls   96 

il'i   damage,  ami  Electric  Steel  Co 360,  705r 

iill'.ys   with   tungsten,    vanadium,   ami    molybdenum : 

Determination    <-f    carbon    ami    sulphur    in . 

HOller  and  Dlethelm  1386 

analysis.     Kohoul 883 

anodes;      Behaviour    of in    various    electrolytes. 

.  and   Randolph  1303 

Apparatus  tor  determining  carbon,  arsenic,  and  sulphur 

in .     Preuss    1252 

articles                    if  blueing     — .     (P)  Rees  and  others.  361 

articles;  Treatment  of—         (P)  Howard 361 

Bacteria]  activity  in  soil  as  a  corrosive  influence  on . 

573 

Behaviour    of with    solutions    of    stannous    salts. 

1  ■In.-l  and  Keller 1254 

blaat-fumace  slagB;   Black  and  Mm- .     Fleissner    .  760 

-■-  ;  Blue .     Harpf  and  others    . . .  4:S2 

Briquettlng  metallic .     (P)  Weisz 97r 

carbide  :   Influence  of  silicon  on  the  maximum  BOlubUlty 

of in  -  iron.     Schols 1311 

-carbon   alloys ;     Theory   of    melting   and    solidifying 

changed  In —       Gutowsky   91 

-carbon  system  ;  Crystallography  of  the .    Kroll..  760 

-carbon  system  :    Influence  ol  antimony  and  tin  on  tin- 

.    Ooerens  ami  Bningen 280 

-carbon    system;     Influence    of    sulphur    on    the . 

I  i'-.-.  hint    1207 

Hardening .    (P)  Hodgkinson   163r 

Cementation    of by    solid    carbon,     t  harpy    and 

Bonnerol 214 

ill    clays;     Determination    of    snuill    amounts   of -. 

lienor  426 

Composition  for  converting into  steel.     (P)Diez..  433 

'  onst  — from  the  practical  standpoint. 

tevj        631 

con  Iction   of   hydrogen  and 

nitrogen  on  —     .     Wilst  and  Sudhofl 697 

Her-  for  refining—.     <P1  Talbot 1113 

-copper  alloys     Burgess  and  Aston 28 

-copper  alloys;    Magnetic  and  electrical  propem 

.     Burgees  and  Aston  431 

-copper-nickel  aii.->  1,     V*i gel  761 

Corrosion  of  a  oast pipe  by  fresh  water.     steel 1141 

Corrosion  of audits  prevention.     Thompson    ....    1013 


nor. 
Iron— con/. 

Crystalline    itruotui at    high    t<-m|>craturcs. 

Rceenhain  and  Humfrey    

I  Vial  l.iltlsit  1. in  "1  oaSl  ■  lia. 

Becker 214 

Dephosphorlsatl 1  to     presence     ol     carbon. 

Richni 

Determination  ol  cat  bon  In  1 

Deunstedt  ami  Blunder 

Hull   

Determination  "i  the  ourve  <■!  change  "i  -1- int.. 

nr  . i- in. n     Qoerena  ami  lleyei      7.".o 

DeternunatioD  "i  In  ferric  solul  ph 187 

Determination  "t  manganese  in .     Rubriclua 760 

determination  by  Relnhardt's  method ;   Standardisation 

of  permanganate  solutions  foi  Kindei 164 

1. it.'  1  "i  sulphui  and  silicon  mi  the  condition  of  carbon 

in  cast  Mead 1108 

Electrical  production  or  fusing  of  <l'i  AJctlebo- 
laget    Klektrumetall    

Bled  rodeposiUon  "i  (P)  Cow] h-s       .     ;•. 

Electrolysis  as  a  means  of  preventing  corrosion  of . 

Barker  and  MoNamara 1286 

1  lectrolytlc  deposltii 1    — ■ : 

I'lalt      

Tucker  and  Schramm 

electrolytic.     Hardness  of  alluvs  of- — —with  copper 

and  nickel,      lioush 1060,1161 

ICtroiytic,  and  Mi.nel  metal  ;  Strength  of  alloys  of . 

Burgess  and  Aston 1060 

electti.Ki  lc  :    Strength  ol  alloys  ot  nickel  and  copper 

with       -.     Burgess  and  Aston 883 

Enamelling  cast    --.    (P)  Colin  el  Cle 

Enamel    tor  oast    — .    GrQnwald 

Extinction  oi  sound  In .    llobin    192 

Extract! f    —  from  its  ores.     (P)  Martin  and  others  1458 

Formation  •  ■!  rust  on .    Bresch   822 

Furnaces  for  producing  cast .     (P)  llesinclli. .  .  . 

499r. 

Gases  From  technical .     C.oereus 

ami  glass;  Vacuum-tight  seals  between .    Sand..    122:1 

group  :   Precipitation  of  the .    Tower   1085 

Industry;    Electric  furnaces  in  the .    Hooghwinkcl    7.".o 

industry  of  Germany;  Foreign  trade  of  the ....     270 

industry;     Utilisation   of   electric    power   in   the . 

Schuurnian 1  laO 

Influence    of    segregation    on    the    soundness    of . 

Wu-t  and   Felser 881 

Intlucn il    silicon    on    pure    cast .     Hague    and 

Turner 1 160 

Influence  of  t hernial  treatment  on  the  size  of  grain  of 

.     Joisten  1109 

ingot.     (Pi  Carmihan.  and  International  Metal  Products 

Co 219 

ingots;     closing    and    welding    of    blow-holes    in . 

Howe 1109 

Magnetic  properties  of  electrolytic .     Burgess  and 

Aston r>69 

Magnetic  properties  of  the  modifications  of .     Hil- 

pert 760 

Magnetic  testing  of .     Lloyd  and  Fisher    28 

Manganese  in  cast ,  and  the  volume  changes  during 

cooling.    Coe 1160 

Manufaetiue  of : 

il'i    carnahan,    and    Intermit.    Metal    Products 

Co 219,  703r,  960r 

(P)  Talbot   1112 

Manufacture   of direct    from    iron   ore.     (P)    Har- 

greaves   702 

Manufacture  of  ductile electrolytically.  (P)  Lang- 
hem  Pfanhauser-Werke 636,  703r 

Manufacture     of in     the     electric     blast-furnace. 

Brisker    881 

Manufacture  of in  the  electric  furnace.     (P)  Sue. 

Anon.  Electrometallurgique 96 

Manufacture  of  hlgh-gradi    cast  — from  grey  scrap 

and  cast  iron  cuttings.    iP)  Senses 1801 

Manufacture  of  a  product  with  properties  of  high  grade 
tool  ami  high  speed  steel  from  foundry — — .     (P) 

Custer 499r 

Manufacture  of  pure  <'ast by  synthesis  in  the  electric 

furnace.     (  PI   Keller 

Manufacture    il  pure direct  from  the  ore.    (P)  La 

Heo-Metallurgie 763 

Manilla,  inn-     of to     replace     Swedish     iron.     1  l\ 

ilclouis 

Martin    process   with   llni  I    pig     91 

.Melting  and  refining .     t  P)  Johnson    499r 

1  alloys.     Etuer  and  Schflz 955 

-nickel  alloys  :   Magnetic  and  electrical  properties  of . 

Burgess  and   Aston 215 

-nickel  copper  alloys ;   Manufacture  of .     (D  Clamor  1064 

and  nickel;    Menu  turblno  blades  made  of  pure . 

1  Pi   Frown,  Boveri,  und  Co 1458 

-;  Cementation  of .    (P)  Armstrong  A  Co       1814 

ore  briquettes  :    1  ompositi  >u  for .     (P)  Shaw,  and 

Intermit.  Tool  steel  Co 958 

ting  industry  in  Germany.     Prauke    .... 
ore:   Crucible  melting  of  tltaniferous  —  -.     Stanley...     155 

ore  in  the   United  States;  Supply  ol .     Kemsen  . .     857 

Agglomeration  of  —        Wine 

ores  :    Behaviour  of  barium  sulphate  as  Impurity  of 

in  the  blast  furnace.     Blsnchettf  

ores  :   I  of .     Be  Schwars 1168 

B    -' 
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'""mSfo.Mim  of  -  ■    . '02,  BS5 

Determination   ol   ehrominm   in   chrome . 

Midler ••■     •    ,.,'.',„       ' ■'" 

ores;    Electric  smelting  of-      at  Heroult,  Cal.     >>- 

^Li  - in...' 

rnnchn.oit   Si  OTilttic- '        'i«  % 

■  r  enriching d  >  Gronda     ...     ■"• 

Manufacture  ol  colouring  matters  nom  iitauite: 

P)   Faron 1028,  iiH.or   l_l..r 

d  ol  lml%erou-         tor  -melm.. 

ans:   W9aa|:      ■  and  renuine  tns metal;    (F)  TSeii    >•- 

Bedoetion  ot — -.    (P)  Morgan....... -83 

SSI    Roasting  ot  arsenical-  (P)    Koln-MCsener 

Bergwerks-Aktieuverein ■  •  •  ■  •  ■  ••    lsM1 

Smelting  "    Metals 

ls8° 

ore?:  Smelting  titaniferous : 

-.'o,r\k     '  '  '';' 

ores;    Treatment'oi-  (P)   Halvorse'ii  and  johan-  ^^ 

i  ,,it"of "--  iii"  'tlie  *  iiiast-fur«a«-.-.     (?) 

Kjeltin •■.-■" '    ''  "I'.'u 

om;  Valuation  of  —        Riehulka *»« 

oxides:    Action  of-       on  carbon  monoxide  at   a  red 

heat.    Bautier  and  Clansmann  . . .    .............     •'■'•* 

oxides     Beverberatory  fumacee  tor  calcining  tiydratetl 

d'l  Gill   •'- 

Painting-   -     fP)  De  Seldeneek    JM 

SXjg  ■    ,  „.   des  Forges  di   i  n'atHJon...  160 

piekline  liquor  :    Utilising  waste (P)  raldmg  and 

Cathcart s'"-  '-'"'    ' 

picklim:  ttquors:  rreatmenl  ol  waste : 

(T)   girt    r"? 

r    Thomson  ,''- 

Pig production  ot  the  United  States WIS 

pipe;    Prevention  of  soil  ami  electrolytic  corrosion  ol 

Hiroer  luio 

Precipitation  of— -witii  nitirosophenylhydroxylamlne 

Bdtz  and   Hodtkc ••  ■•••  ••  •  ;■  ■••••      •'-•. 

Preparation  of  maUeable  east I'"'  and  others  14o6 

Preparation  of  a  mass  -i  ;••  tiv,-  accu- 

mulator electrodes.     'I''   Sya    Ickiimulator  Aktie- 


mnlator  electrodes.    (P> 

bolaget  Jungner  . 


1212 

Hon   of-       Bred    I side    Iron   ores,    (f) 

nd  Oviatt...  •• 1313  181 if 

tion    of from    atmospheric    influences.  _(P) 

V  ::  -,-rf'ilir ••-■ 

Protection  of from  rust,     u  >   Urag... 

pyrites.    See  Pyrites 

Recovery  of from  -re*.    fP)  Ramage,  ami  Electric 

Co  "■"•  '''" 

Recovery  of —  from  waste  enamelled  articles.    (P) 

Hack 

Reflninc :  ii  i«, 

(I'l  Flour  and  other- '  11W 

(P)  Hawkins  and  others /•:•••  ■.;■;.•  Y 

Refining l>y  the  electrothermal  method.    (P)  Mula- 

cek  and  Hatlanek    •  •  ■  •  • .'',', 

Relationships  ot to  manganese  and  carbon.    Arnold 

and   Head  : ,, 

RoUed atdifJerenl  stages  ol  manufacture.     Ueissni  r 

and  Felser   

ltustina  of : 

Andstrom   .„ 

Lambert  and  Thomson  ....  ...........   14..0 

Rusting  of  various  kinds  of in  moist  air 
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sleets.  Mir.-,  etc.  :   Coating  thin 

alloys,    i l'i  Clark 

-silicon  alloys;    Magnetic  and  electrical  properties  ot 

.     Burgess  and  Aston  ••■•■•.-■ «U 

Metallography  of .    Matweieff atz 

smelting;    Btectnc with  the  Girod  lumace.     Bor- 

rh,.rS  !'i 

Soinbility  of  hydrogen  in .    Bieverts  and  Kramb-    __ 

uaar    

,t  power  of -, 


for  iron  carbl  carbon 


alloy-  containing  manganese. 


,  r     Becket,   and    Electro   Sfetal- 
'  (P)    .Murray   an '.    Fern- 


Si 

161 


in  the  Transvaa 
Treatment  of  — 

lurgical  Co 

Treatment    .if   detinned 

berger    

Treatment  of to  prevent  rusting  : 

pi   Bullock  and  Calcott ■  •  ■  •  •••■ ;;  ] 

,!•,  Cosletl   Anti-Basl   Synd.,  and  Cosletl    1814 

(P)  Martin ma 

rjee  of  ferro-tltanium  with  cast  Crenhett 954 

vats,  casta    et.      tor  brewers;     Manufactore  of . 

!■    K^i.i  «*3I> 

Vitr,o..s    enamelling    of    cast for    industrial    pur 

Efolcroft  

wire;  flalvanising .  .  Sang    .. 

-work  ;     Corrosion     of     industrial 


S81,  UllTr 
1 255 


1  :;..m  i 

U\r 
361 

.".74 

I 

3.i4 

14j« 


PAS  ■ 
[ton       ont. 

works  al   Hanyang.  China.     Seltser  820 

sine  alloys      trnemann 01)9 

Iron-albumin-glycerophosphate  ;    Manufacture  of .    (P) 

Fischer    1881 

bisulphide;    Formation  ol  in  solutions.     Feld 7.".4 

Buff;   Dyeing  with  Kneeht i  t'.l 

carbonyls.     Mond  and  othen 62S 

compounds;     Preparation    of  (l'i    Carrick    and 

Pattison    1MB 

dioxide;     Compounds    containing .    Moe>ei    and 

12. 

hydrate  pigment  :    Black   magnetic  tPi   Carrick 

and  Pattison :13 

-mannitol-vitclliu    c pounds    soluble    in  water;    Pre- 
paration of    —  .     (P)   Degen  und   Kuth    r>17 

oxide  .  Manufacture  of         ,  together  with  hydrogen  and 

sodium  sulphate      ( 1')  Carulla 75n 

oxides;    Action  of  mixtures  of  hydrogen  with  carbon 
monoxide  or  dioxide  on  Cautler  and  Claus- 

maun 1040 

oxides;     Preparation    ol  magnetic —     from    aqueous 

Solutions.      Hilpert 11*>4 

Phosphorus  compoimds  of  Eonstantinow :!">"» 

s;dts   and   qninotannic   acid  :    Compounds   containing 

(P)   Mayer i:!4.  208r 

Feisl  and  Auernhammer 1269 

Irrimjin  gabotutuw  or  barieri  :    Kat  from  t  he  seeds  of . 

Grimme 1318 

fsatin-anils ;     Preparation   ol  : 

Pummerer 7  4.s 

Pummerer  and  Goettler     14,  Z4S 

Isoborneol;    Preparation  of  propionic  and  butyric  oters  of 

.     (P)  Soc.  Le  Camphre  a»2 

Isoborneol  esters;    Preparation  of from  terpenes.    (P) 

So...   I.e  (ami. lire ",lt- 

Isorholesterol.    Moreschi 116S 

Isocimiamic  acid.    Liebermann  and  Trucksass  Ill 

Transformations  of  -  -.     Liebermann  an  I   Trucksass.     296 
[socyanates ;     Preparation  of  -       and  their  transformation 

products.    (Pi  Schroetter ■">■>:! 

[socyanine   dyestuffs;    Tinctorial   properties  of  some . 

lie-  Bancels  and  Siegrist 1101 

I altol.     Backe 970 

tsoprene  ;  Production  of  (P)  Wallace 1177 

Italy  :  Chemical  industry  of in  1909 l-7."> 

i  lustoms  duties  on  certain  products  entering 1889 

Exports  of  tartaric  materials  from 1808 

Radioactivity  of  minerals  from .     Nasini  and  Levi  KJiis 


Arn.lt 
633,  1253 
puer  or  its 


Ltttke    697 


i  latent  heats  ol  niotencast-         Schndc 

surfaces  ;  Hardening .    (P)  Reid ■  •   ■■    fOM.  139.Sr 

from  to,  plate -ra,.:   Recovery  ol  (P)  Batchelor 

and   Batchelor  4"' 


ii',17 


Warnes    and 


121 
29 


Chemical  examinal  Son  of  - 
son 


Power  and  i. ogi  i 


Jalap  : 

so 

•■-in.    Weige]   

Jams  ;  Analysis  of .     Beythien  and  simmieli 

Japan;    Camphor  industry  of  


232 

mo 

1223 
11)81 

716 
1100 

892 
1119 
1320 
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Ceramic  purposes.     Plenske    213 

Treatment  of .     (P)  Ladd    25 

Kapok  tllire  from  -Mauritius    622 
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I'el anil   Pral  B  iOi 
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i  .il.' ig  1 1'    W1IIU   196,  575r,  I146r 
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for  firing                   tamel  ware,  glassware,   etc,       (P) 

Dennis 1157 

•                         5i  hmatolla  '.ir 
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1  letei  mi),  itlo  \  "ii  I  mill  and  <  hai  as 
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Land  :    increasing  the  tertilltj  ol  CP)  Riordan   -1"1 
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Variations  in  the  composition  of  Duriei    105 

Laudanum  of  Sydenham;    Determination  of  morphine  in 
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-bismuth  alloys  :    Vnalysis  ol       -.     Little 
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(P)  Pope 1306 

ture  of from  lead.     (P)  F.ergmann 
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making  sugar.    fPJ  von  QrabaM  37r 

Uqnon  (from  hldea) ;  Old  Stuuny 771 

and  magnesia;  Separation  ol      — .    Murmann  1085 

(P)  Floyd -77 

Manufacture   ol    slaked  as    .i    powder    free    from 

liroeder 1306 

mi!1,  of;    i  se  ol  phenols  In  control  ol  In  thi 

factory,     Llndel  and  Braaaii    043 

I'm"  ess  ol  h\ dra! Lng    —  ; 

(I'l    K.'inliT 

i  i'i  Leet  and  Reld 627 

Purifying   and    revivifying   was! spent  —  .    (P> 

88r 

i.  :  :                                          iloured  Burfacea  there- 
on,   Glaeenapp  -7 

and  silica  .    Fusion  and  solution  experiments  with     — . 

Phllippi liii 

and  alUca :  Interaction  of  Cobb   69    !50 

soda,   alumina,   and    silica  .     Quadruple-oxide   mixture 

"i  Cobb    799 

suitable  foi   burning;    Making  finely-divided  oi   waste 

il'i  Westphal    428 

-sulphur  mixtures;  Concentrated  Parroti 589 

-sulphur  solution:    Action  of on  lead  arsenates. 

••  and  Tartar  967 

-sulphur    spray  :     Composition    of  Tartar    and 

Bradley  887 

-sulphur    wash;     Chemical    study    ol    the .    Van 

si;  kr  and  others    589 

Triple-oxide  mixtures  "t  —  -with  soda,  alumina,  and 

silica      i  obb    608 

-water;    Apparatus  foi  preparing  clear,  saturated    — 
water    purification.     (P)    Farbleder-Werke  S. 

Marx  nii.i  Sonne I  ISO 

•water;  Manufacture  <a  saturated  (P)  Sutro...   1879 

Ume-juice  :   Detection  and  determination  of  sulphurous  ucid 

in .     I  lowzard 106 

Linns  ;  Rotary  machine  for  extracting  essentia]  oil  from . 

tl'i  Rose  and  Siddall 977 

Limestone  .    Determination  of  titanium  in  argillaceous  — — . 

Ullmann  and  Boyer 90 

Drying  and  calcining  il'i  Hewitt     1455 

Limettt-  oil.     See  under  Oils,  essential. 

Lfmonene.     Deussen  ami  Halm    :;72 

Ltnalool.     Dupont  and  Labaune 7ic 

Determination  ol  In  essential  oils  by  acetylation. 

Jeancard  and   Satie   206 

Halogen  derivatives  of  Dupont  and  Labaune  ..   1132 

Linen  dyed  with  sulphide  dyestuffs;    Preventing  tendering 

of .    d')  Holden  and  Magnlre 346 

Providing  with  an  Impermeable,  washable  coating 

i'i:.  '^en- 

kftmper 628 

Providing-       with   a    washable   coating.    (P)    Fried- 

and  Tuebben    559 

Waterproofing  starched  (P)   Douque 19.  lnurr 

Unolenic  acid.     Erdmann  and   Bedford 1258 

Linoleum  ;   Analysis    if    — .     Fritz  ; 769 

Fireproof   .     Fritz 1022 

Manul  iw  and  Snow _-- 

i  mass  similar  to-  — .     IP)  Reii  ....     770 

product  ;  Manufacture  ol  a  (P)  Summers   1066 

dine  value  of — -.    Wiihelmi  and  Meistei 
oil     Stt  under  tuis,  fatty, 
preparations    for    preventing   boiler   Incrustation.    (P) 

Brun    76 

Lipase  reactions;  Some—  Bradley    1259 

liquefying  gaseous  mixture-.      i'i  Schmidt 88,  89r 

demonstration  purposes;    Apparatus  foi : 

ii'-  Ryberg  1363r 

Schneider 1290 

of  low  boiling  point.    (P)  HUdebrandt 1446 

of  .    (P)  Claude,  and  L' All  Liquide  1048r 

Liquids;  Absorption  of  gases  by .    (P)  Sehon     1093 

Aeration  of l>y  mean-  of  tartaric  arid  and  sodium  bi- 
carbonate,   il'i  Aublnaud   447 

Apparatus  for  bringing  a  ^as  in  oontact  with  .     (P) 

Durant,  and  Metals  Extraction  Corporation 1446 


Ipparatui     foi  lng                  (I'i 

tbresch 779 

Apparatus   for  il"'  contlnuoi  Ion  ol          -     (P) 

i.. in    i.ii 

Ipparatui    foi    eoollna  '  '    '  l,;  M ;""'    Kl''"' 

i  n  'i'i. ..'i oil'  i  .. 

Apparatus  i Hi i  hi  at  Ii  '    M  i 

Apparatus  for  ti"'  eli  '  (P 

'  . .mi.  

\|. atua    foi     i 

;  i  '.iltze 



Ipparatui   foi    heal ling,  oi    dl  tilling 

Blakeles  ''■'■ 

Ippai  ..  impregnating  with  coagulant* 

I  e  I. hi..  i  i >~ 

Apparatus    foi     measuring    the    How    of —     in    cl 

conduits       I'1     .Mr    -ii  and   W I- 

Apparatus  for  mixing  in  definite  proportion!      (P) 

tndersi  m ■  ■  •     866 

Apparatus  foi   outliving — -  by  electricity,     il'i  Hart- 
man    ii    1181    LISll    L22 

Ipp  lion    i"i  raising  (P)  Courtet  

Ipparatui     (or    separating-       from     solids     (P)     von 

Qrabskl  '•'■ 

Apparatus     for     sterilising  with     ozone      Dwombly 

and  others 1176 

Apparatus  for  storing  and  delivering  inflammable . 

i  i'i  Grttmer  rind  Qriml  er|  Gt  1047 

Centrifugal     apparatus     tor     separating    gas    from . 

(I'l   II  in  i i  Winkler   7.1.477 

Centrifugal  apparatu-  for  separating  solids  from : 

il''    Gl  "  maun     141 

i  i'i  Jones '-il 

Clarifying  and  separating—   .    (P)  Sandford   1291 

Column    apparatus     foi    absorbing    gases    by—         (P) 

W.i  Ii. ■!         615 

ling  i  i'i   Centelewschen  Chem,  Fabr 80S 

Determinatl f    carbon,    hydrogen,     and     nitrogi 

in  highly  .  ..inbii-tiblc  lii'rl    

i  'i  termination     oi     the     specific     gravity      oi 

l  I'i  Hi n    -:;7 

Dissociating  and  removing  vapour  from  aqueous . 

I'i   Hoofnagli  '■-"   ' -' »*>' 

Eject levator  toi         .    il")   Horowitz 615 

Electric  catalysis  oi  (P)  L»rat,  and  Corbiere    et 

Lindeux    •■     *W 

Emulsifying,  pulverising,  and  homogenising .     (P) 

Talanaler »u7 

Evaporating  and  cooling  (P)  Tattersall   i>4° 

Filtrarii I  I  P)  Hinton 743 

and  gases ;  Apparal  its! ffecting contact  betwi 

il'i   Kirkham.    Hulett,  and    (handler,  Ltd 887r 

(P)  Lelarge JIM 

i  I'i    I'm.  Inn  I 1446 

with  gases;  Incorporating  (P)  Paschka   80o 

Measurement  oi  the  refractive  Index  "i  -     -by  means 

of  the  microscope      Deconibe 376 

Mixing  apparatus  foi  (P)  Szamek 1*1 

Purification  ol         .     (P)  Coplans 1032, 1407r 

Production    of    circulation    of by    means    of    gases. 

il'i     \nmann 1326 

Purificatii i  bs   electricity.     (P)   Hartman  714r,  1288f 

Raising  and  forcing  — .    (P)  CroBsley  and  ttkinaon...   1446 
Raising—     by  means  ol  pressed  air.    (I'i  Kestner    405 

very     of    vapoura    of     volatile  from    an      (P 

L'Air  Liquide    "'"- 

i; verj   "i  volatile .    (I'i  Smith  and  others  .    ..    1092 

Recover)    ol   volatile      —in  making  artificial  -ilk.   etc 

(P)   I. 'Air  Liquide ,"'' 

Rotarv  apparatus  for  pumping  or  propelling- —   • 

i  alvert 141.  742 

Separating   mixtures   of    -  -  hv   centrifugal    fo 

Philippart    

oi  in  "i   mixed  (P)  Strom    1145 

ration  of from  solias,    fP)  Nichols      >44r 

Sterilisation  ol  — - : 

i'i   Henri  and  others    

I'i  Nogiei    

Stopping   the   burning  of  highly    volatile in  tank-. 

•  n       1 1'*   Flachs       10*9 

Storage    oi    inflammable  il'i    Maacb nnau-G 

Martini  und  Huneke        387,  I78r,547, 547, 547,  548r,875r 
Tre  itmenl    ol  in   niter   beds,     (P)    Leigh   ....   171,171 

mint  hi  gases  and  vapours  with  i  P     M' 

Cicki     ■'       *^r 

[reatment  ol        -with  light  and  metals.    (P)  wen  and 

Brandes 4*9 

Treatment     of     solids     with  (P)     Chem.    Werke 

Eirchhofi  und  Neirath    ""' 

Use  of  mi-. ability  curves  of in  analysis.     Louise. . .     43.8 

for     ageing  - —  electrolytically 


Liquors  i      Apparatus 

(P)  Seitz    

rminatlon  of  fusel  oil  in  distilled-  Baesett. 

larged   from  -till-,  etc.;    Dtun  from  — 

i  I'i   I'i  it,  ham.  and  Vnitcd  Alkali  Co I-3'J 

Manufacture     of     fermented .     (P)     Huber, 

ible  Co 146,  -  a. 

Treatment  of  waste  —         (P)  Thomson 1104 

Litharge:     Freeing        -from    metallic    lead   mixed   with 
(Pi   II  Lead  Co. 

Report  on  the  manufacture  ol 


445 
1222 


1454 
Coins 631 


lis 


JOURNAL  OF  THK  SOCIETY  Of  I'HKMU'.W.  INDUSTRY. 


I'aue 

Lithium  alBcatos      EUeke  and  Bndell    137."> 

■*Hiium    tricitrate ;  Manufacture    oi    pure  U') 

8zirmay  tad  Arany  11""' 

Lithographic  inks;    Manufacture  of—        (P)  Child  and 

J.'hn-t    d  288,  1-1 '" 

-■  •   ■   •  i'i  '  hrigteneeu -7 

lithopone  b  light  :    Man  tl'< 

mann  und  Co 503 

■white  and  (1     Stelnau. . .         U40f 

Litmus;   Ihe  portion  of  ■        solubl  Sennits..   1412 

solution;     Preparation    oi     a    sensitive,    stable . 

POschel  10S9 

-  apparatus  tor  treating  line  carbonate  orea 

Dantln    637 

Loam  — .     Atterbcrg 829 

Loanga  coi>ul.     Tschirch  and  Willner 706 

d   black;    Continuous   dyeing   with         on   cotton 

cloth.    Uontavon  18 

Valuation  of  1360 

London  waters  :   Results  of  the  examination  of .  1909 — 

1910      Houston 

Luhri  P)    lucM  et  Cie     1214 

Lubricants.     Malrry   614 

Lubricating  ■>>!  :   Synthesis  of  a  from  oleunes     Eugler 

Eloutala    388 

■  •ilj :  inlighl  and  air  on  some  mineral . 

Waters    

nil-  for  automobiles  :   Detection  ol  adulteration  in . 

I  arles    961 

mtaining  castor  oils  and  mineral  oils  ;    UanufaC' 

tore  of —   .     (I'i  Boyer    ind  others  I63r 

Manufacture   of from    fatty    oils,    (1 

Efemptinne 222,  576r,  l-Ur 

Testing  or  analysing—  (P)  Nicolas. 1260 

products;    Apparatus  for  testing (P)  Soc.  Anon. 

Franc  Stern-Sonneborn    1187 

Lubrication,    afabery 614 

L'/'hi  arutangula  :    Fat    from    the    seeds    of .     Kesava- 

ii  I  130 

Lumber.     See  under  Wood. 

Imnaria  biennit ;    Alkaloid  in  — .     Hairs....     294 

Liip.  100 

Lui>e,,-.>.    Bchulze    1028 

Lymph;  Manufacture  of  preventive  and  curative  — .    (P) 

Krallt     41V 


M 

Mace  ;   Detect! i  Bombaj              Gladhill    43 

Radioactivity  of  mineral  springs  expressed 

in .     Jlenrirh     447 

scar  rubber  1067 

Cinchona  cultivation  in  — — 1332 

■  -  r  n  i  ■  1 1 ' .       K  i  i--L'»-r     427 

bom  doloinite      Preparation  of              (P)Gathy 816 

Extraction ofl      —from  magnesian  rocks.     (P  iMmi.---.m-  L105 

andUi                             '    — .     Murmann 1085 

Manufacture  of  refractory  articles  of   -           (p)  Merck  I  106 
tabes,     crucibles,     etc         Manufacture     ol  —       |  P) 

Greenwood     819 

in  the  form  ol  paste  oi  powder, 
and  of  calcined  magneaite      (P)  Leese  ....       696r.  L105r 
-ium    alloys.    (Pj    Chem.    Fabr.    Grieshelm-Elektron 

285r    I064i 
alloys ;    Melting  and   casting  (P)   (hem.   Fabr. 

Griesheim-EIektron  1460,  I  160i 

alloys  :       Purification     ol  t P)     Chem      Fabr. 

Griesheim-EIektron 1816,  1815 

i'i     tmiiioiiiiiiii-lliriu'lirsiuin     phOB- 

phate  precipitates.     Brandis 155 

Determination   of  in   presence  "i   phosphates   and 

iron       M<  <  riMrli-n     I  7" 

I.I-.  troMii    preparation  oi              Tucker  and  Jouard  825 
-gold  alloys  ;    Equilibrium  diagram  of  the         .  i 

and  Vogel  ioi , 

Manufacture   ol   dense   casting*   ol         oi    its   alloys 

i  ('■  Chem.  Fabr.  Grieshelm-ElektrQn    1815 

Melting  and  casting  (P)  Chem.  Fabr.  Greisheinv 

Elektron 1400.  1460r 

Purification     of  <  P)     Chem      Fabi      Ureisheim- 

Elektron 1816,  1315 

ium-ammoiitam  phospbatc.     Bube 1  185 

carbides.     Novak     946 

chloride  and  oxygen      Reversible  reaction  between . 

Htrechkind                         - 1 

chlorides;    Basic              Robinson  and  Waggaman  ....  22 

-potassium  sulphate;    Analysis  ol             Roomer         .  272 
silicates       Utilising          In  powdei   rorm  for  moulding 

purposes.     (P)  Bullier L206 

sulphate  in  Leather;    Watci   of  crystallisation  of . 

r  and  Paul 12S4 

Magnetic  alloys  formed  from  non  i                      rials.     Rosa  1168 

Permaoenl         .    Man 166 


I'VUK 

Magnets  ,    i  hronic  steel  permanent                Brown    698 

Pexmanenl  steel             Brown 698 

Maikop  ;    Petroleum  field  of    — 1364 

Maize;    Manufacture  of  alcohol  from              (P)  Fabbrl    ..  1385 
Preservation  oi          during  storage  and  transport.   (P) 

Clayton 

products,  and  maize  starch  and  its  products.   BLaufmnnn  527 

Malay  States  :   Rubber  cultivation  in  the      —  1169 

Tin  exports  from  the  Federated            496 

Mulkanguni  Beeds  ;   Oil  from  Indian              Hooper 1213 

Malonylurea  ;    Hypnotics  derived  from              Keane 387 

Malt;    Amoiiiit  ol  extract   obtained  from by  various 

i  >t  i  <<  esses,     Windiscn  and  Mellmann    102 

analysis;    Report  of  Committee  of  Institute  of  Brewing 

on- — 1323 

ipparal  us   foi    steeping,   germinating,   and   kiln-drying 

— .    (P)  lopi  und  S6hne    '.I72 

1  ol '  of          ami  its  determinal  ion.     Brand    1468 

compositions  for  uses  as  food.    (P)   Bdme,   Ltd.,  and 

Lovell     U7 

i  detection  of  the  sulphuring  of    — .     Brand 776 

i  ^termination  of  the  diastatic  power  of  — -  and  of  mall 

extract.     Ling 834 

Determination  of  extract  and  colour  values  of  coloured 

— .    Chapman  446 

Determination  of  sulphuring  of               Reinke 1324 

enzymes  ;     influence  of  reaction  of  medium  on  filtration 

of .     Holderer    292 

extract;  Amount  of yielded  by  husks.  Winkelmann  710 

extract    in   a    drv    form:     Preparation   of  a .     (P) 

BImassian 895,  1267r 

extract    and    formaldehyde;     Dry   compound   of . 

(P)  Chem.  Pharm.  Laboratorium  "  Sahir  " 516 

extra*  t  .    influence  of  kilning  on  the      — .     Winter  ....  1124 

extract;   Presence  of  invertase  in .    Vandevelde  ..  1221 

extracts.     (P)  Faulkner.  Collet,  and  Collet 644 

grisl  ;    Manufact  un  of   — -  : 

(P)  Bernhardt   1222 

1  pj  Maxaner      I404r 

Influence  of  curing  temperatures  on  the  extract  and 

colour  of .     Wlokka    776 

Influence  of  saline  constituents  of  brewing  liquor  on  the 

amount   Of  extract   from .      Baker  and    Hulton  644 

infusions:    Presence  of  anti-aroylase  in  .    Vande- 
velde    644 

Laboratory  and  brewhouse  yields  of  extract  from . 

Schmidt      1220 

liquors  ;   Manilla,  tun-  of .     (P)  Spencer 1222 

Manufacture  of from  specially  pale  coloured  worts. 

Bermann    710 

Preparation  of  pale,  well-dried -.     Moufang 507 

Proteins  ii            st. In  hie  in  alcohol.     Kraft 711 

Re-drying  of   .     Opitz  and  Schon 112*4 

returns  and   draff;    Treatment   of -to   more   com- 
pletely utilise  the  malt.    (P)  Erieger    971 

Specific  heat  of .     Brown    44,'. 

[Treatment  of for  mashing  purpose-.     (I'i  Porteous  971 

Malted  food  ;   Manufacture  of .     (P)  Felix 1130r 

preparations  from  cereals;    Manufacture  of .     (P) 

Reese   1404r 

Malting  apparat  n- 

1  I'i   Brdmann    777 

j  P 1   Prinz   835 

(P)  Prinz  and  others    835,  835 

the  barleys  of  the  1909  season.     Ling 643 

'hum:    Closed- —  with   central   perforated  tube  and 
double  envelope.     ( P)  Berliner  A.-G.  f .  Eiseugiesserei 

u.  Maschinenfabr 836.  I222r 

grain;    Drum  for              (P)  Nissen 510 

loss  :      Determination    of from    1000-corn    weight. 

Maufang 507 

in  the  manufacture  of  Lagei  beer.     Itiihl    584 

Mixing  machines  for  — -.     (P)  t.rilMhs 200 

process.    (P)  Schnelble  644 

process  and  apparatus  ; 

(l*t   Dufour    1222 

(P)  Elmassian   L403 

Transformatj 1     proteins    in    barley    during . 

Schjerhlng     583 

iffo-MaltoI.     Backe    '. ..  970 

Manganale  lu-ii.ii         V-kena-y  and   Klonowski     275 

Hanganates  ;      Electrolytic    conversion    of into    per- 
manganates.    Brand  and  Ramsbottom  1248 

Formation  of  - —  at  high  temperatures.     Sackur  ....  347 

Production  of              (P)  Machalske  and  Pierce 695 

Manganese;     Alloys   of        -with    copper   and   aluminium. 

Rosenhaio  and   Lantsberry     :'.."'t'> 

Anoihc  l.eli;i\  lour  of  — -.     Kuessner 1166 

bronze;   Analysis  of              Swan 1062 

Detection  and   determination  of        -in  wine.    Dumi- 

( rescou  and  LSfTcolau 1 325 

Detection  of          in  foods.     Dumitrescou  and  Nicolau  1224 
Determination   of          colorimetrically,   in   presence  of 

iron.      Schmidt      1085 

Determination    of   -—by    the    persulphate    method. 

Huhricni-    760 

Determination  ol          in  steel      Auchy    157 

Determination  oi        -by  Volhard  and  Wolf's  method: 

I  teiss  456 

Fischer  47 
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Determhmtluu  >>f  voluinetricnlly  : 

Ml 

k -.'i n  

Determination    "i  volumerrloall)     by     mean 

ngan  itc      Donat  li  

Influence    "i    fluorides    in    titrating  bj     Volhttid's 

method      HUllei  and  Knppe 

\|  i  [net  li      '"     I  ■      i  ^ i     Iwilnelllnid. 



icture    "i    <•. lerciall)    i  > " i  r  ■  ■    carburetted . 

Vniin    i  i  \  ■■"  Metallnrgle  97' 

containing  Iron  ;    I'reatment  ol  (P)  Ruthen- 

dnatlon  ol  bj   the   \  olhard  w  olfl 

1458 

■I    1 1 1 1_-. ■  i -  :     Treatment    ••!              I  P)     Potter,    and 
Mangane    ■  Steel  Kail  Co - 

|  P)  Flowe,  .in  I   rayloi   Iron  an  I  Stoi  I  Co.  ...  ■  ' 

,  Pi  Pol  tei      1 1  • .  i 

steel :      Production    ol    finished    shapes    "i 

nnd    Man:. i Steel    Rail  Co. 

itoel  ;    Rolling  (P)  Potter,  and  Man 

Rail  Co  - 

rteatmeut  of .    (P)  Potter    139] 

«  irking  il'i  Hibbard 

in  water;    Volumetric  determination  ol  .     Knden- 

bnrg     i  105 

'  loldschmidt's  Hoffmann 1202 

nldes :    Double  Bphralm  and  Model 1008 

Bronte  ;   Dyeing  with  K hi  1451 

I  pai ' I  i'i  tnbert  frtres 

dioxide;     Formation   and    properties   ol  colloidal . 

27.'. 

side  in  stable,  colloidal  foi  m  :  Obtain] 

oi  ,  I'i  i  h.-iii    Fal.r    \,m  Heydeu    

des ;    Stimulant   fertiliser  having  bask  of  (] 

Mines  de   Manganese  de    l-i-  Cabesses      ....    161     18 
■nboxides ;    Simultaneous   manufacture  "i  i"i    u 

as   fertilisers     (P)   Mines   de    Manganese   de    Las 

At:.  1 1. r 

Menganifluorides ;    Preparation  of .     Miiller  and  Koppe   1155 

l-manganates ;     Ukali  Vuger  348 

rk extracts;    I'reatment  ol              (P)Damkohler 
andSchwindt     365     -" 

Banlli  copal      Richmond   HIS 

copal;    Destructive  distillation  ol      — .     Brooks 1118 

copal;   Oxidation  ol       —  by  the  air.     Brooks    1118 

tol-iroii-vilellin  compounds  soluble  in  water:    Prenar- 

of .    i  i'i  I  legen  und  Kuth  .'.17 

■anometei      Sensitive  two-fluid .     Smith  504 

Manure;    Treatment  of              (P)  Uoskins  and  others  ....  1219 
o  Fertilisers, 
cperiments     with     insoluble     pliosphoric     arid. 

a ini 

Manuring  of  tropical  culture  plants      Tosca    1028 

.vni|,      iiiMni'ii.r  hi  micm-onrmiisms  on  the  quality 

ot .     Edson    068 

Marble,  artificial ;   Manufacture  of         .     (P)  Pink 1159 

Ceramic              (P)  Baker  354 
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from  Arroeomia  total  kernels,     Grimme 1019 

Apelba  tburillo)  oil.     Lewkowitsch    962 

Boiling               (P)   Genthe    22:: 

Bromine  values;    Primary  ami  secondary  —      oi 

Vaubel    : I 

from   Cannriutn  oleosum  seeds,     Grimme    1019 

i    oil.     Wright 1020 

from  Carapa  proeera,  r>.  '',  seeds.    Grimme     1019 

Castor  oil ;  Manufacture  of  a  sulpho  derivative  of . 

t  Pi  Blumer    1307 

1  '.i-tor  mji  ;    Preparal  Ii  >n  1  ii   a<  Idyl  derivatives  of  — 

P)  Verei  1   I  hi  ii  fabr.  dimmer  und  Co -  . .  147J 

Chinese  wood  oil  .   (  onsl  11  ts  of  ICreikonbaum 

from  CUmUiu  naudiniantu  fruit.     Grimme  1020 

I   icoanul  oil;    By-products  obtained  En  purifying . 

Haller  and  Lassieur     70-1 

>  ocoanul  oil  ;    Detection  of   -    -  in  butter  and  lard  : 

Ewers   7:2 

Fendler  713 

Cocoanul  oil;    Detection  and  determination  of        -  in 

bottei  and  raarganine.     Shrewsbury  and  Knapp. .  112^ 
Cocoauut  oil :    Deterrnin  it-ion  ol           i'i  admixture  with 

butter  fat      Casaal  and  Gerrans   1259 

Cocoanul  oil  In  olive  oil;    Detection  of   —   -.     Harcille  -■■ 
Cod-liver  oil;    Fatty  acids  of               Heiduschka  and 

Rhelnberger  639 

Lver  oil  preparations.     (P)  Weiss     1332 

Cod-liver  oil;    Some  constants  for                Vlsop 576 

Converting into  viscous  products,  and  their  use  In 

making  lubricating  oils.     (PI  De  Hemptinne     222.  576r 
Cottonseed  oil  ami  f<K">d  compounds  containing    it.     (P) 

Pilbeit  Wr,  369r 

Cottonseed   oil:     Importation   ol                        frunee 1390 
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tin-.  tatty     rout 

wed  oil  :    Indian  —        Hooper  1212 

.il :     Prepai  shellac   substitute 

from  tlii-   residues  oi  the   refining  of  .    (P) 

Loeschigk  ■  Mt) 

Ion  ,.i        -  int..  fattj   acids  ami  glycerin. 

i"  Rudde  .in.l  Rohertsou  . . . 

Edible  oils  with  auramine      Frehse    981 

t;rai>e  seed  oil.     Pacbini  and  Uorta •  1019 

— .     Briaui  and  Marmaii...      229 

lli.lia: 

per   l-l- 

Ke*ava-Menon 1  *28 

nation  iii .     Hertfcorn...       704 

Linseed  oil.     Erdmann  and  Bedford  

edoil;    Roiling-  (P)  Gcnthe  22:;.   ISRr 

Linseed  ■  il  and  cake  in  Java 963 

Linseed  oil;   Composition  of  Fahrion 880 

Linseed  oil:    Drying  process  of  I  ihricn 639 

Linseed  oil;    Flock  formation  in  .     Hertknrn....     704 

Linseed  iii  :  Influence  of  solvents  on  the  drying  of . 

Powney  706 

Lin*1*1.!  oil  testing  :    Standardisation  in 137 

Lubricating    oils        resting      r    analysing .     fP) 

1260 

Menhaden  oil:    Some  constants  of  .    Alsop 576 

from    Mesua   fgrrta   Beeds.     <:rinime    1019 

from  Mfquitia  Comenfoaa  kernels.     Grimme     1019 

Mutunfi    ratrtntfa  :     Oil    of    seeds   of   .     Van    den 

M-M.o.-uw      222 

from  n. •«  and  little  known  trnits.     Grimme 1318 

i ids  of  rertan  rare  fruit--     Grimme 1019 

olive  oil  :    Alteration  oi  a  sample  of kept  for  over 

200  years.    Agrestini     1018 

Olive  oil .    Detection  of  cocoanut  oil  in .      MarciUe  888 

Olive  oil:    Determination  oi  rape  oi!  in .    Tortelli 

and  Fortini    887 

Olive  oils;    Composition  of  Tunisian  .     Marcille..  1212 

Palm-kernel  oil  .    Detection  of in  butter  and  lard. 

712 

Palm  oil  industry  of  Africa  287 

Palm  oil  industry  of  Sierra  Leone 1213.  1260 

Palm  oU;  Utilisation  of as  an  edible  fat.  Fickendey  1319 

Pecan                     and  Praps  164 

from   PgntatUtim  maen                    -      Grimme   1019 

Perilla  Oil         eeds  of iye-..o-atmrat, 

and  it-  use  in  making  lacquer 1320 

Production  of  unsaturated  fatty  acids  from  natural . 

r     Lrnaud   and    Posternak    ."i00,  ,'iOOr 

Rape  oil ;  Determination  of in  olive  ami  other  edible 

oiN.     Tortelli  an.l   Fortini      887 

Rape  oils ;   Detection  of in  other  oil?.      Hokle  and 

Marewsson     962 

from  seed-  of  Gareinia  mangostana  and Cambodge ponnro. 

Heckel 1319 

bean   oil:     Indian  .     Hooper 1213 

He. in  oil  industry.     Lewkowitsch    1394 

il;  Manufacture  of .    (P)  Common,  and 

Hull  Oil  Mannf.  Co 500 

from  Stereulia  appm&ich                     Grimme   1019 

from                                            1-      Grimme     1019 

Use  of  antipyrin  in  determining  the  iodine  value  of . 

Borde    236 

Lble  oil   trad.-  of    France    500 

!-  :    Detection  of    Bah  oils    in  .  F^isen- 

schlml  and  Copthorne    363 

ibleolls;    Preparation  of  thickened  oil  by  heating 

.    (P)  Schmitz      33 

\  egetable  oils  used  for  preserving  sardines  :  Testing . 

Hull  and  Saether 888 

Vegetal. I. •  oil-  :    Treatment  of  : 

i  P)   II    id   and  others      963r 

il'.  Oil   Refining  Improvements  to..   Ltd 364r 

Walnut  oil     The  phytosterol  from .    Henozzl  and 

Morescbi  704 

Wax  oil.     Bkecrantz  and   Lnndstram    1260 

Wood  oil  :   Rendering coagulating  at  high  tempera- 

.i'i   Weinachenk     576 

from  ".I  kernels.    Grimme   1019 

Oils;     Hydrocarbon;     Apparatus   for    distilling .  (l'l 

Lang   617 

Cylinder  oil     Products  obtained  by  heating  a under 

Bngler  and  Halmal     338 

Kmiii-i!"  .iti.in  -I      —  by  aqueous  solutions  of  -alts  of 

"I  and    I'. -Its     1241 

i.     Hempel      261 

ill;    Apparatus  for  distilling  Elliott  193 

Lubricating  oils  ;    Action  of  sunlight  and  air  00 

Waters       1365 

Mineral  and  like  oil-  ;    Deodorising  and  treating  . 

abbri 1194 

Mineral  ami  like  oil-  ;    Treatment  of for  lighting, 

l'l  Fabbri  1104 

Mineral  oil  emnlslon  ;  Preparation  of  a .    (PI  Knopf     I2r 

Mineral  oil  Industry  at   Baku  in  liifjfl 54" 

Mineral  oil  industry  of  Scotland    

Mineral   oil   residues;     Separating   solid   hydrocarbons 

ind  Oberlander  717.  nu4r 

Mineral  oil-  ;    Apparatus  for  distilling Rosenthal  1243 

Mineral   ml-  :     Behaviour   of   high-boiling  when 

1    in   <u  rr.-nt  -  of  air  and   steam.      Schrcibcr..      202 

Mim-rai  ...I-;    Changes  i>'  tic  agphaltii  of 

dark .      Meveibeiin      617 

Mineral  oils :    Determination  of  the  ash  in .     llviid 

and  Severin      1094 
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Oils,  hydrocarbon-  con/. 

Mineral   oils  and   their   distillates;     Treatment   of  . 

ll'l    llenn.'i-Meier      1149 

Mineral  oils;    Distillation  of .    (Pi  Kuscb,  Teubner, 

n nts    ErdOlwerke   8TJ 

Mineral  "il-  :    Exports  of from  the  United  Mates     337 

Mineral  oils  and  gases  in  Hungary  :    Bill  for  creating  a 

State  monopoly  in 1292 

Mineral  oils  :    Heat  ol  vaporisation  of .     Graefe... 

Mineral  oils  mixed  with  concrete  ;    Uses  of .  Moyet      l-17 

Mineral   oils;     optically   active   constituents   of  . 

Marcusson     548 

Mineral  oilf  ;    Production  of  light from  heavier  oils. 

|  l'l   Phillips  and  United   1366 

Mineral  oils:    Treatment  of  : 

il'i   Ho,.,!    and    others    

!'    Oil   Refining  Improvements  Co.,  Ltd 339r 

ll'l  Parker 807 

Mineral  oils  ;    Treatment  of  acid  tar  obtained  in  refining 

.     ll'l  steaua   Romana   Petroleum  lies 999 

Shale   "ii  ;     Production   of   a    product    from   for 

working  internal  combustion  engines.     (P)  De  Fazi     999 

Shale  oil;    Treatment,  of .    (P)  Knottenbelt   ..933,9991 

switch  and  transformer  oils  :  Physical  properties  of . 

Digby  and   Meihs 106 

Treatu t    of .     (PI   Wohle      I20:'..   1293r 

See  also  under  Petroleum. 

Ointment     bases:      Manufacture     of    artificial    .     (Pi 

Knopf 1272r 

Ointments;    Preparation  of  medicated  collodion .     (P) 

Eyer    1272 

Oleaginous  substance-  :    Recovery  and  purification  of . 

(PI    Ducos   576 

Oleflne   :   Formation  of  naphthenea  from .     Engler  and 

Routala 338 

Oleic  acid  :    Catalytic  reduction  of  .     (P)  Bedford  and 

Williams   1396 

Isotnerisatioii  of by  displacement  of  the  double 

linkage.     Arnaud  and  Posternak      767 

Ozone    derivatives    of    and    their    decomposition 

lets.     Franc!;    1020 

Separation  of from  saturated  fatty  acids.     F'alciola  1462 

Sulphonatioo  of  ,  and   production  of  stearin.     (P) 

Dnboviti!    1022 

Oleic  acid  derivatives  of  terpene  alcohols.      (PI  Sulzberger  1227 

Oleinc  from  fats  ;    Manufacture  of .     (P)  Dreymann 768 

Oleines ;     Detection    of    mineral    oil    in    wool-grease . 

Wiiiterfeld   and   Mecklenburg    1396 

Detection    of    rosin   oils    in    French   wool-grease   . 

Wiiiterfeld    1396 

Examination  of  wool-grease .     Marcusson 1396 

Hydrocarbons  of  the  wool  grease .     Gill  and  Forrest  1167 

Oleomargaiine  :    Production  of  in  the  United  states..   1462 

Oleo-resin  of  Pinux  insularis  End].     Brooks   1119 

©leuropein  :    Variations  in   the   proportion  of in  the 

olive  during  its  growth.     Bourquelot  and  Vintilesco     450 
Olive  oil.     See  )>">!■  r  oils,  fatty. 

Variations  in  the  proportion  of  oleuropein  in  the  

during  growth.     Bourquelot  and  Vintiles.-o ir.n 

Olive  shades  on  the  fibre  :    Producing  .     (P)  Schmid 

and  "thers 942r 

Ononis  spinous  I.   :    Essentia]  oil  from .     Haensel 649 

opium  alkaloids  :    Phenol  sulphonate  of .     (P)  Schaefer     977 

Composition  of  .     Van    Itallie   and   Kerbosch....    1471 

Determination  of  morphine  in  or  its  preparations. 

Debonrdeanx   1225 

Nature,    composition,    preparation,   and   uses   of  . 

Browne     515 

preparations  of  the  Dutch  Pharmacopoeia;    Amount  of 

alkaloids  in .     Van  de  Kreke  and  Swart 172 

preparations  and  products  suitable  for  pharmaceutical 

purposes.     (P)  Hofmann-La  Roche  und  Co 1177 

production  in  Northern  China.    Van  Itallie  and  Kerbosch  1471 

Orange  oil.     See  under  Oils,  essential. 

Oranges  ;    Rotary  machine  for  extracting  essential  oil  from 

— .     (P)  Rose  and  Siddall 977 

Ore  concentrates  :    separation  of  complex .   (P)  Martin    825 

concentrates      Separation  of  metalliferous  constituents 

from   .     (P)    Howard    285r- 

lines:     Agglomerating .     Haas 1387 

flotation  process;    Oil  in  the  Potter  .     Simpson..     823 

flotation  process  at   Broken   Hill  ;    Oil .     Hoover. .     703 

Means  for  separating  pulverised  from  liquid.     (P) 

Arbuckle  and  Osborne    702,    703r 

products;    separating from  liquids.     (P)  Arbuckle 

and  osborne    31r 

products  ;     settling   tanks   for   separating   liquid    from 

orushed  .     (P)  Caldecott   1190 

pulp:    Apparatus  for  treating .     (P)  MacDonald     360 

pulp;    Device  for  dewatering .     (P)  Hendryx..     826 

-roasting  apparatus.     (P)  Wilfley  and  Seep  1210 

-roast  ing  furnaces  : 

il'i   Hall    162 

(P)  Weoge 1068 

-roasting    furnaces:     Rabbles    for    .    (P)    Bracq-     \ 

Laurent  and  Moritz 28a 

sampling:    Element  of  chance  in  .     Wright 1389 

separating  process :   Electrostatic .    (P)  Swart,  and 

Blake  Mining  and  Milling  Co 825 
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slime  ;    ii;  (P)   Dargln  and 

Dargiti 

slime ;    Tei  
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384 

(P)   Weatherby  and   Hull    860 

-  -.     (P) 

rte 

tm    'i     "i 



Lp] [omi 

(P>  weel  111 

i   from  . 

P        I  'IMllll.t       in    ■ 

it  Ing  : 

432 



kg    .    (P) 

Dallemagne  and   Dallemagne    575r,  068 

Apparatus  ■  n  continuous  oxidation,  re  1  net  ion,  or  i 

.    (P|  Von  Schlippenbach 1392 

Apparatus  for  dcsulphurisl  g . 

(Pi    llill.i  .  r  574r 

Apparatus   lor  the  elc  trl  al   treatmont  o(      ■  -.    ( Pi 

M.  I'll,  i  son  and  Bor  len  885 

ratus  for  Altering  and  washing  ti'1  I 

498 

(he  in. i  till.  ' . 

Did 

ig   metals   from   crushed  •. 

1115,    1211,   121]     i     >' 
i  irating               (P) 
827 

.i    [Trading  in   wel 

(P)   w  hitcombe  and  Cox. , 

Lppa  iting  (P)  M  itch  S60 

ilpliide  ll:i\\  ley 3  ' 

Briquet tli  g  (P)  ]  

Briquettlng  Ane : 

764 

i-Werke    828r 

Briquettlng  pulvi  .  and  producing  chlorine 

comp.  undi  1016,  lllii 

1 1' i  Koehler   96 

• 

i Pi  Greenway  and  others 496 

i  P.  Biggins    432 

(Pi  Sulman  and  others     573,  575r 

Crashing  or  grinding  hard  —  -.    (P)  Johnston 1391 

l>esuli>litiri>ing  and  agglomerating  linelv-divided  . 

il'i  UetaUurgisclie-Ges 702 

I'.xtri  -    from   ■ .     (P) 

lAcKechnie   and    Beasley    1391 

F.xtr  from  : 

iugaray  2*.". 

«ilt      1105,  1165 

(P)  Rosatt    285r 

(Pj   -i ■  nun  1316 

Stevens   

taction  "i  !"■  from  (P)  Island..  1063 

Furnaces  (or  the  continuous  roasting  of  sulphide . 

(P)  IV  Spirlet  1392 

Furnaces  f..r  roasting : 

(Pi  Berreshoff,  and  Nichols  Chemical  Co 1459 

(P)  Marl 198 

and  Ridge  1113,  1393r 

Furnace*  [or  roasting,  calcining,  or  smelting .     (P) 

Smallwood   958 

Furnaces  for  smelting : 

I'    Co]  :  ido  Iron  Works  Co 1 159 

Bros 94,  .',  7 .",  r 

fnmao  rous     .     (P)  Fennell 

ami  S, rk.il 7U1 

Uxiviation  ol  (P)  Vervuerl  and  abresch  198 

Iftanufacttire  of  briquettes  from  fl r  powdered  . 

(P)   Hasper   Elsen  und   Stahlwerk    360 

bearing    precious    metals;     Treatment    of    .    (P) 

037r.    PJllr.    1459 

Rate    of    oxidation    of    sulphide    .     Buehler    and 

nalk    494 

Recovery  of  gases  rich  in  sulphur  dioxide  in  roasting  ami 

i*mg  .    il'i  Von  Schlippenbach   1165 

Redaction  of (P)  Beckel    and  l.i.itm  Metallurgi- 
cal to 1114 

Reduction  of  oxide  (P)  Baultain 4X4.  U16r 

Redaction  of  and  refining  the  metal.     (P)  Reid..    434r 

Reduction  of  refractory .     (PI  Boericke 7C.4 

Reduction  of  containing  sulphur  and  iron.    (P) 

Wlens,  and  Elektrochem    Werke  1391 

Removing    sniphur,    phosphorus,  and  other  impurities 

from .     (Pi  Summers 114s 

Boaster  (or  .     (PI  Carver 635 

B    ■-•■■  -  of  il'i  llamen  and  Beskow 1459 

Koastti  rating  fine .    (P)  Cornette. .     764 

Boasting  ami  sintering  of -.     Smith 1208 
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pat  ition 

■  P)  '  i      d  But  '  h         ■!■    i  ■  121  I 

(P)    Wynne .  ,- 

itl i    Dommlnuted         -    from    U 

Al  lillrkli-     

il'i  U  i 

lion  ol  mel  tllic  oon  . 

1 1'.  H.  Ki   linn'  md  Bi  .  ley    1016 

Separatl i    metalliferous  mi  m .    (P) 

Woll  1314 

Sintering  (P)  Vivian  and  Knight 4:u 

il'i  Dwlghl    ...... 

Smelting  pyritlc         .    (P)  (  hnnnin  ■  lauar 

Smelting  pj  ritic  and  other  lulphide  I 

miller J(MJ3 

Smelting  sulphide  and  like         .    (P)  Ruthenburg 826 

containing  sulphidi  (P) 

We  Igi   mil  others 14 

Supplying  air  al  con  itanl  temperal and  huml 

treatln  .    (P)  Webb  and  others 05 

1    i lit  of  : 

1 1''  Baker 

.  I'     in •  I.     30 

I  Pi   l. .....hun     12IU 

i  Pi  Lockwoo  1  and  Sat I     

(Pi   i  oi  Iters  688r,  7t.:.r 

.i'i  Park  

(P)   i'. in.  II  884,  I017r 

I  i'i  Pi  i1. hi     ind    ithet  i  498 

il'i   Beid     134 

I   ol Id       -   -.    (Pj   Dewey  and  othei  ■ 

575r 
qi  ni    ol    ..'I!  iferou     or  a  ■   -.    (P) 

l.'»i,« 1    

i  '-Miiiii-.ii  "i  irnaces.    (P)  Kjelliu  0  17   i  16  ir 

"ni    of   complex    sine   and    copper  P 

w  Uliam  i  lley  

Preatmenl  o balliferous by  u.  (P) 

Sulman  and   Duranl     284 

.    in!  ..i  oil   and  oil]  liquid : 

i'i  i  oi  kwood   ....I  Samuel    95 

1 1''  i.   and  S.  Synd.,  Ltd 

■in    i  in  the  n  tai  |    furnace      i  P)   Von 

rraf : 

Treat  in. 'ni  of  sulphide  iii  Victoria      Radcliff  and 

I'lann  

Valuation  of     — .     Rzehulka  4U4 

ni  volatile  metals  ;    Apparatus  for  imeltid 

Johnson,  and  Contlt as  Zino  Furnace  Co 959 

Organic  compounds;    Determination  of  sulphur  in  . 

Warunis   1470 

matter;      Di  n    ol    total    sulphur    in    . 

Scareiber    '.'79 

substai  tii    reduction  of .    (P)  Bedford 

and  Williams 1396 

.-.ni. Staines    and    potassium    permanganate  ;     Reaction 

between  Sarkai    ml  Dutta   843 

stances;    PuriBcatio by  sublimation  and 

i'i   i  rankhaenel   1474 

Bubstances;      Reduction    "i      — .    (P)    Bedford    and 

Williams  453r 

Bubstances  rich  in  carbon  and  combustible  with  difficulty ; 

Elementary   analysis   of  .    Holdermauu   and 

Schail    200 

Isms  :    i  -.■  ol  nitrogen-fixing in  agriculture  and 

horticulture      (P)    Bottomley    581, 1263r 

Organometallic  compoundf  ;    Preparation  of for  making 

Incandescence  Lamp  filaments.  (P)Cie.  tfrSnc.  pom 
rBxploit.  des  Proc.   II Bon-Houston   74Sr,  942 

0n>.'  Oil  from  Indian  Eooper 1218 

OrnWiogalum  thwtoidu;  Examination  of .    Power  and 

450 

Osmium;    Determination  of —  .     Itutf  and  Bornemann. .  300 

Osmium  oxides  and  chlorides.     Buff  and  Bornemann 300 

rich  fat;    C position  of .     Vamrakas  287 

Osyris  abassinica  :  Occurrence  of  osyritrin  (vlolaquercltrin) 

i"  Luld 773 

Osyritrin;    identity  of      —  with  myrticolorin,  rutin,   and 

m  "I  i  liiercilrin,      Perkin     1225 

Ovens.    (P)  Meker 1145 

Oxalates;  Manufacture  of .     (P)  Soo,  rh.  in,  1ml.  in  Basle 

1106r 

Manufacture    of    from    formates.     (P)    Elektro- 

cbemische  Werkc,  and  Wiens 1307r 

Precipitatii f   alkaline-earth .     (P)  Soc.  Chem. 

Industry  in  Basle    -.- 

Oxalic  acid  and  boric  acid  ;    Reciprocal  increase  of  solubility 

of .     Herz ! 

Manufacture  of .     .1  .  i  Fournier 504 

Oxidation  of by  the  higher  oxides  of  mang 

ami   its  determination.     Schroder    ,1054 

Production  of  from  -.ug.tr  l.y  means  Of  nitric  a"id.  * 

tP)  Kinzlberger  und  Co 1453 

o-Oxalic  aci.i  m-cresol  ester.    (P)  B  42,  977r 

Uxalyl  chloride  :    Preparation  of .     (P)  Staudinger.. . .     113 

Oxaxine  dyestuffs : 

cyanine    derivatives;     Manufacture   of .    (P) 
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resources  of  the  United  states.     Remsen 857 

refining  ;    Treatment  of  acid  sludge  from : 

r     I       r„-r  and  Sztencel  695 

(P)  Schildhaus  and  Condrea    695 

residues  ;    Separation  of  solid  hydrocarbons  from . 

1 1',    lame-  and  Oberlander 747 

from  Russian  1  hi  ke-tan  ;  Analysis  of .     Ackermann  616 

spirit ;     Determination   of    benzene   in  used    for 

motors.     Halphen 1447 

6pirit ;   First  report  of  Departmental  Committee  on 744 

of  Surachany  ;    Evidence  of  the  production  of by 

natural  filtration.     Pyhalii   1192 

from  Tayabas.     Richmond 870 

Treatment  of  : 

(l'l  Knottenbclt      933,  999r 

(P)  Terpol  A.-U 1366 

(P)  Woble    1293,  12»3f 

Treatment  of  crude .    (P)  Parker 807 

in  turpentine  and  pine  oils;    Determination  of  . 

Eibner  and  Hue  890 

vapour  and  air  ;    Propagation  of  explosions  in  mixtures 

of in  tubes.     Munroe 1333 

See  alto  under  Oils,  Hydrocarbon. 

Pliarmaccutical  compounds  ;  Manufacture  of : 

(P)  Bayer  und  Co.    234,  517r,  1133,  1133,  1133,  1178r, 

1228r,  1228r,  1332,  1409r.  1409r 

(P)  Boehrlnger  und  S6hne     298,  453r 
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Pharmsc  atic  il     cont. 

preparations;    I  Meet  ion  of  artificial  colouring  matters 

in       -.     Paul     450 

preparations  ;  Influence  of  composition  of  glass  on . 

I.eM.re    SH 

solutions;   Action  of  ultra-violet  rays  on .    Lesure    839 

Pharmaco-therapeutics ;     services   of   chemistry   to   . 

Ceane 388 

Pharmacy;    Compound  for  use  in  .     (P)  Bansome 297 

Phenanthreneiiuinone  :    Solubility  of  in  benzene  and 

in  ethyl  acetate.    Tyrer    1195 

Phenol  and  camphor  :    Freezing  point  curve  for  mixtures  of 

.     Wood   and   Scott    H32 

Determination  of  .     Olivier I 

Determination  of  -  —  gravimetrically.    Olivier 936 

Determination  of  ■  — asteli  il phenol.  Authenrieth 

and  lieut  tel  *j§ 

Disinfectant  action  of  .     Reichel  107 

and  formaldehyde  ;    Manufacture  of  condensation  pro- 
ducts of .    (P)  Baekeland     99,99 

Resistance    of    D.    cnli    communis   to  .     Delepine  1347. 

1348,  1352 

Phenol  esters  chlorinated  in  the  side  chain  :   Manufacture  of 

.     (P)  Raschig      373r 

Phenolphthalein   compounds.     (P)    Bayer  und  Co 1133 

Preparation  of  aperients  from .    (P)  Knoll  una  Co.     U3 

Volumetric  determination  of .    Zotier    1472 

Phcnolsulphonic  acid  :    Action  of  on  the  nitrates  in 

water,      lliiin.it    and   Pratt     "14 

Phenols;    Action  of  ultra-violet  rays  on  .     Lesure S3f> 

and  aromatic  amines ;     Additive  compounds  of  certain 

.     Dollinger 1001 

and     formaldehyde  ;      Manufacture     of     condensation 

products  of : 

(PI  Baekeland 578r 

(P)  Sarason   410> 

Increase  of  the  disinfecting  power  of  by  adding 

.uids.     Hailer   5M 

Oleic  acid  esters  of .     (P)  Sulzberger  1227 

Preparation  of  alkyl  ethers  of .    (P)  Einhorn 1037 

Preparation   of   mixed  basic   carbonates  of  and 

alcohols.     (P)  Einhorn   975 

l-Phenyl-2.3-dimethyl-5-pyrazolone    with    alkylglycollic 

nil-:   Soluble  compounds  of  .     (P)Riedel..     517 

Phenyl-fatty  acids  ;    Synthesis  of  the .     Mauthner 112 

Phenylglvcine-o-carboxylic  acid  ;   Derivatives  of .     (P) 

Badische  Anilin  und  Soda  Fabrik   80,  410r 

Preparation  of  halogen  substitution  products  of  . 

(P)  Badische  Anilin  und  Soda  Fabrik 619 

Phenylhydrazine  ;  Behaviour  of in  the  sulphite  reaction. 

Bucherer  and  Sonnenburg 145 

Philippine  fibres  and  fibrous  substances  as  paper  material. 

Richmond 1450 

Phloroglucinol  and  caffeine  ;    Compounds  of .     Ultee. .     370 

Phonolith  meal  as  a  potash  fertiliser.     Krische 581 

Phosphate  deposits  near  Suez  1056 

precipitates  ;    Production  of  .     (P)  Ruber   167 

Phosphates  ;    After-effects  of  on  limed  and  unlimed 

lands.     Wheeler    581 

Analysis  of  commercial  .     Wilkie   796 

Converting    tribasic    into    pyrophosphates.     (P) 

Uiana    277r 

Detection  of with  the  molybdate  reagent.  Liesegang  1303 

Effect  of  soluble  salts  on  ins  duble .     (ireaves    605 

Enrichment  of  natural .     (P)  Levat 642 

Influence  of on  the  elimination  of  carbon  dioxide 

by  plants.     Iwanoff  644 

Manufacture  of  citric  acid-soluble  phosphoric  acid  from 

.     (P)  Fbrster 967 

Organic .     (P)  Reese  1227 

Production  of  trisodium .     Salkowskl 1451 

Sensitive  reagents  for  — ■ — .     Deniges 1136 

Solutions  of  alkali .     D'Ans  and  Schreiner 1302 

Working  up  low  grade into  phosphate  fertilisers  by 

1'ahnaer's  process.     Ebbinghaus      774 

Phosphomonoper-acid.     Schmidhn  and  Massini   693 

Phosphor-bronze.     Hudson  and  Law 216 

Phosphoric  acid  ;   Active ,  and  its  relation  to  the  needs 

of  the  soil.     Fraps 966 

in  the  cane  sugar  factory  ;    Use  of .     De  Sornay. .   1071 

Determination  of  .     Wallis  1039 

Determination  of in  ammonium-magnesium  phos- 
phate precipitates.     Brandis   455 

Determination  of in  basic  slags  and  natural  phos- 
phates.    Guerry  and  Toussaiut 36 

Determination  of iodometricially.    Artmann 455 

Determination  of as  magnesium-ammonium  phos- 
phate.    Bube 1135 

Determination   of  by   means  of  standard  silver 

nitrate.     Wilkie    794 

Determination   of  in   presence   of   vanadic   acid. 

Edgar    1375 

hexose  ester.  Von  Lebedew    1264 

Manurial  experiments  with  insoluble .     Sebelien..     101 

Manufacture  of  pure .     (P)  Dittmar 1203,  1250r 

Sensitive  reagents  for .     Deniges 1136 

in    soils :     Relation    between    water-soluble   and 

fertility.     Pouget  and  Chouchak  1070 
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con/, 
lolul                                                    bom  crude  phos- 
phates.   (P)  Forstei  fl«7 

hi  solution  ;   Absorptlt I  '  and 

liak 1070 

Ma-Phosphoric  a  Ralari  :i  1248 

and   n  (P) 

Hahlwerkc  Friedrlchathal  87 

■  •rli-    add    estei  hydrnl 

-JUl 

ii  Ma  ,   (  imvi  '    and  meta 

ch  other  bj  heal  b  '  812 

Fhosphoru  ■  In  bras     br  mze,    ol         In  ■ 

Determination  of  SchUrmann  93 

iti  coke ;   Doterminat I  i  Umann  and  Buch  .     142 

Dynamic  allotropy  ol  Cohen  and  Olle    86 

l atch-maUng;    Dae  of  white  in  the  I  nlted 

721 

Had  .    especially    Rlttorf's   variety.    Stock     m& 

ilka  86 

Relations   among   white,   red.   and   pyromorphlc  . 

ToUbola  1056 

oalysis  ;   Use  ol             I  enl  net  bxwoi  . .     722 
formation  ol          In  the  c  irdlold  ultra-micro 
Bledentopl   422 

Phosphorus    chloride,    lM'l,:     A    new    .    Hesson    ami 

rfaurnler 

i  mnd  ;  Organ!  fermentation. 

IwalloW 

eomnonnda  of  iron      Constantinow   

aide,   P«Si      Stock  

sulphide,  r,^  ■     Stock  

sulphide,  r4s,0.    stork  
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37 
355 

110 
350 
695 

■  ■  ;    Copying .     (!') 

Eunateeldefabrik    783,  BOlf 

colour-screen  plates.     (PJ    Palmer 4.">:t 

developer;    Amino-xylonol .    (P)  Merck  978 

developers;     Action    ol    potassium    bromide    in   -. 

Lumlere  and  Seyewetz  593 

development  by  continuation  of  papers  giving  a  visible 

of  silver  chloride.     Desalme  97' 

development    of    silver    bromide-gelatin    plates   iu   hot 

climates.     Bunel  783 

dyestulf  emulsions  for  Hi  out   process.     (P) 

Smith  and  Stafford  978 

emulsion  : 

i  P]  Schwartz    978r,  1082r,  1333r 

(P)  Wilson  298 

i  aeetylceUulose     (P)  Mijnssen  978 

11ms  ol  celluloid,   etc        Machinery  for  forming  . 

mt   iunl    CO 978 

Machine  fox  drying  (P)  Thompson. ,  593,  721r 

films  :    Preparation  of  sensitive  positive  or  negative  — — . 

|  l'i   Bn  ' 1135r 

fixing  solutions;    Apparatus  for  separating  silver  from 

.     (PiJuilil    453 

cum  hiehroiM.il-'  | sa  :    Prepaj  Ing  - 

.    (P)  La  Photographic  des  Couleura 5l7r 

■  images  in  ilug  I P)  Cie.  (Sen,  de 

PI graphes,     I  raphes,     et     App.     de 

Precision  1038 

Images;     Production   of by   aid   ol    asphaltvun, 

1410 

Images;  Solarisation of    — .     Perley 1409 

intensification  by  mercuric  chloride  and  ferrous  oxalal 

901 

intensifler  in  solid,  stable  condition.     (P)  Act.-Ges.  f. 

Anilinfabr 901 

int.  Colloidal    silver    for   . 

ler 1272 

Uue  screens  :    Production  of from  fabrics  made  of 

artificial    libres.     (P)    FriU    1410 

paper  for  prod  lined  photographs.     (P)  Albert 

1088,    I178f 

Sensitised    albumlnised   .    (P)    Hillings. 

worth     1038 

ion  of  organic  peroxides  on  the .    Brooks    113 

plates:    Developing  by  thin  layers   of  developer. 

■  inann      1135 

polychrome  screens;    Manufacture  of  • — ■ — : 

(P)   Bra  sour   1410r,l475r 

I  aupel   6.)0 

(P)   Lumlen  Anon.  . .    720,  64 

i   llieder    113 

Coloration  of  (P)    i  ie.    Gen.    de    Phono- 

grnphes  tpgarelU  de  Precision    517 

prints  on  iron-salt  papers  :    Developing to  obtai 

I  lack  and  white  ini  ! 

print-:    Production  of  coloured    .     (P)  Ives B41 

prints;    Treatment  of .    (P)  Cunningham   453r 

— —  ; 

i  !•  i   Berthon 72n 

<P)  Clement  1410 

-plates  for  colour  photography.     (PJ  Palmer....   1037 
Experimental    methods    used    in    the 

examination  of .     Mees  and  Pledge    783 

urface  or  film.    (P)  Caldwell 721r 

silver  in  n  of  quinones  and  their  sulphonic 

acids  on  Lnmi&e  and  Seyewetz 1228 

fixation  of  gold  and  platinum  on . 

Namias 1272 
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com. 
toning   agent    (or  ike 

mviii.o  hin   '.    ffreb  ijtj 

md   fixing   -'  !  ethod   of   using 

i  i. i  re  and  -•  . ewetz  

Photographs  in  colour;    Printing  on  paper.    <r 

l. a  Photographle  des  Con  d  others    174, 

.,17.  51 7r 

In  -  producing . 

(p)  Beyt  i  720 

PhOtO  For    UM    in  colour 

■ii  m  and  Wells  373,  1038r 

i  i .i.iiii 

(P)  Dyei  453 

i  P)  Suj  I  and  Bastyna 

il'i    Kuth    1333 

in  colours  on  panel ,  eti     tislngasln      i  is  of 

1 .     i  I'    i  1410 

of  colours;    Screen  toi  the    —  and  its  manufacture 

r .ii     and    others    593,  720,  841 

ol  colours  ;   Manufacture  ol  three  i 

.     (P)   Krnyn 720 

in  roi.. in-  ;    Process  of  ; 

(PI  '   1410 

(P)  White I  no 

of  colours  ;    Three-colour  gl  i  Biter 

tor  the .    (P)  Montagus  and  iscoll     978 

Manufacture  of  colour  jcreens  for .    (P)  .   1-72 

Manufacture  of  dot   screei        u  c  lour .    (P)  Fritz    977 

Manufacture  of  polychrome  screens  for  colour .    (P) 

'   impel    1333 

Manufacture  ol  screens  tor  colour .    (P)  Spath,  and 

Icl    Ges.  i    Anilinfabr, 174r 

Packeting    chemicals    used    in    .     (P)    Kent,    and 

Oppenheimer,  Sou.  and  Co.,  Ltd 298 

Powder   tor   i lucing   brilliant   light  for  .     (P) 

i'   Her   46 

Preparation  of  plates  or   him.  for  producing  coloured 

pictures  by  fP)   Duncan   235 

PreparaUi  n  ol  polycl ne  paper  for  colour .    (P) 

l'oinsot 1038 

Preparation    of    polychrome    screens    for    .     (P) 

Powrie 1178 

Preparation  of  three-colour  screens  tor  colour .    (I') 

Faupel 593 

Sensitised  plat     tor  iinc.e-colour .    (P)  Ives 113 

Sensitising  the  dyestuffs  used  in  .    (P)  smith....  1135 

em  of  trichromatic    — .    Ives 542 

Photometer  : 

(P)  Bryhni  784r 

(P)  '  I  Mnoux    980 

Candle-tool  (!')  Ryan,  and  Genera]  Electric  Co.    595 

Portable  bar .    Love 194 

Photometric  lamp;    The  Elliott  standard .     Ohlig.. .,     197 

Phromnla    sugar.    Hooper    1220 

Phthallc   .-1  Ivents.    (P)    Hesse  1398,  139?r 

Physjologicall}    active   base;     Synthesis   of   a  .    (P) 

Wellcome   and   Iiarger    113 

I'l.yto  walnut    oil;     The    .     Menozzi    and 

MoreschI    704 

Pickling  liquors  ;   Recovery  of  copper  from  waste .     (P) 

Qopfert    703r 

linjUOl         i  biUsatlon  of  iron and  gas  liquors.     (P) 

I  aldit  g  and  (  athcarl  S70.  1260r 

lniuors;    I  tiii-ati.m  of  waste  (P)  Millberg,  and 

Benkei  ef   Eartmi 1306 

Picture-;   Electric  process  of  making  (P)  \w^ 114 

on  metal,  porcelain,  "lass.  etc.  ;   Production  of  chromate 

glue .     (P)  Hans 174 

Pigment      (P)  Badische  Anilin  und  Soda  I'abrik 1120r 

with  b  nun  cyanamid 

Black    magnetic   iron   hvdrate  .     (P)   Carrick  and 

Pattisi  D    33 

colours;    Comparative  examination  of  ditlerent  . 

Tauter    705 

colours  :    Manufacture  of from  azo  dyestuffs: 

r  I "  p    Vct.-Ges.   i    Anilinfabr f.21.  687r 

(P)  Bayer  und  Co 1002,  1281r 

Manufacture  of  a  white .    (T)Monin    831 

Manufacture  oi  white  bead  -ulphate .    (P)  Hannay 

and   Wilson    640r 

Red .     (P)  Moiiu  and  Janet 1022 

Pignii '  white   lead  and  their  substitutes. 

bin] 165 

i  exman  regulations  for  exaniinatiou  of  vitritiable . 

Funk  354 

Impon  al  into  the  United  states 1403 

Manufacture  of .    (P)  Moffatt 1321 

Manufacture  of  antimony  eompouuds  for  use  as . 

Ion 963 

ol    iron    oxide    .     (P)    Carrick    and 

Pattison    H68 

Production  of  mineral in  the  1  1119 

Production    ol    zinc    from    pyrites    liquors. 

rhwaites »463r 

froi  as  iron  ores ;    Preps  !' 

•up     1023,  I215r 

Vehicle  or  oil  tor .    (P)  Halm  and  Haesloop 223 

See  aUo  Lake-. 
Pimento  ncriV  fruits  from  Mauritius 649 
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line  needle  oil.     Stt  uitdrr  Oils,  essential. 

line  pO  :   Determination  o!  benzene  ami  petroleum  in . 



Pine  n  ol  into  oampbene,     (P) 

l>rnish  and  Continental  Camphor  Co i" 

into  nienthene.     Belial   

in  into 
■   ius.     Kondakow. . .  -     B99 
hydrochloride;    Liquid —  .     Barbier  and  Grignard. .     717 
hydrochloride;    Rotatory  power  ol  —   -    Vavon..'..     889 

iPinane  in  hyssop  oil  ;    Occurrence  of .     Gildenietster 

and  Kohler    110 

d-Pinene  :      Preparation    of    bornylenc     from    .       I 

452,  592f 

rf-Pmene  oltrosocbloride  ;    Action  ol  piperidine  on  . 

Bnschujew  • "'i''1 

/-Pinene  and  its  transformation  into  di]  entene.    Smirnow        173 

Piuic  acid  :  Active .    Barbier  and  Grignard 

I-Plnooamplione  in  hyssop  oil.    GUdemeister  and  Kohler..     110 

Pinonic  acid.     Barbier  and  Grignard  

1'inus  iiuulorit  Endl. ;  Oleo-resin  of .    Brooks lllo 

uenl   Erom   the  turpentine  of 

,  and  colophony  prepared  therefrom.  Leslriewii       389 

Piperazine  and  theophylline;    Boluble  compound  of  . 

■  in    Werke  v. Till.   II.  Kyk      152,   1131 

Piperidine  with  rf-ph.ene  nuiosochloride  :    Action  of  . 

ijew    516 

Piperonal  ;  Preparation  of  it.  toeatechuic  aldehyde  bom . 

•   nimmel  und  Co 077 

of .     Porter  ami  Martin   1091 

Protection  of  underground from  eleetrolv  Bis,     Gam    -00 

la  Balls  from  India,      Hooper 1224 

Pitch:  Composition  and  constitution  of .    Charitschkoif    262 

Increasing  the  melting-point  ot  — without 

decreasing     its     boiling-point     or    elasticity. 

Malchow  1463 

Pithecolobium  dulce  ;   Fat  from  tlic  seeds  of .     Ke 

i  1430 

Pitnri  :   Presence  of  nicotine  in  — — .     Eothera 1268 

Plant  food  from 

calcium  phosphates  and  from  a  loam  soil.     Cell 1026 

parasites  :       Composition    tor  .     (P) 

Hertkorn    64S 

Plants:  Absorption  of  barium  by .    Colin  and  de  Ruiz  . .     709 

Absorption    "i    phosphoric   acid   in   solution    by   . 

Pougct  and  Cbonchak   1070 

Chlorogenie  and  caffeic  aril-  in .     Charanx 1225 

.nig     eoumarin     and     hydrolysahle     glucosides  ; 

Action  of  ultra-violet  rayson .    Pougnet 1226 

i-  axychlorfde  in  powder  fox  treating  cryptogamic 

-es  of .    (P)  Cousin  and  Buisine 1225 

Formation     of     glucosides     by     .     Ciamician  and 

Ravenna    449 

Growth  of in  heated  soils.     Picketing 1217 

Influence  of  phosphates  on  elimination  ol  carbon  dioxide 

by .     Iwanotl    644 

Influence  of  poisonous  solutions  of  alkaloids  on  . 

rod  Koopex  1218 

Medl  Inal 514 

Occurrence  of  free  hydrocyanic  acid  in ,     Havenna 

ami  Toneguttl    1 1 711 

producing  .odoriferous  substances.    RouxerBertrand  ....  1131 

tein    metabolism   in  in  relation   to  alcoholic 

fermentation,     Bhilich   835 

riaster  composition.    (P)  Ellis,  and  Ellis-Foster  Co 696 

Conversion    of    unduly    quick-setting  into    slow- 

->  tting  plaster,     i'rey      

Flooring — — .     Kiev    279 

of  Pari?;  Apparatus  (or  testing .     Vnn'tlloii    ....     278 

Plastic  compositions.    (P)  llenning 220 

con  Flexible  and  elastic .     (P)  limning 

and  Wetter   B82 

from    cellulose  :     Manufacture    of 

557r 

material.  t-:: 

rnaterial  from  acetyl- and  nitro-cellulose.    (P)  Meyer  i- 

material  :   Manufacture  of  a from  veg.  I 

Uorimura     

material  ;     Non-inflammable  ■ .     (P)    Herckem    and 

Mintnmrljinn     1101,  1199 

materia]  ;    r.  m .    (P)  1 1 

and   Ap|.li|vi-t      

material-  similar  to  celluloid  ;  Manufacture  of .     (P) 

LX    752 

I      from  peat,  peat    lr:  A   .  iillfaet  HI  r  Ol"  . 

.like       752.    '.ill/- 

nee;      .Manufacture    of    an    elastic    .     (P) 

d     loor,  503r 

substances:    Apparatus  fox  shaping .    il'j  British 

MuracSyna*t  Xtd.,        I         i   439 

Platinum  ;    Behaviour  of  towards  hydrogen  at  high 

temperatures.     Iron  Plrani  and  Meyer 824 

blacJ.  1,      Loew 1208 

Ii.'-audescence  of in  a  mixture  of  coal-gae  and  air 

Meunler    12 

Radiation  from  and  melting  point  of .     Waidner  . .     340 

Red  as  an  analogue  of  Cassius'  purple.     WOhler 

i    1 30:: 
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Platinum    cent. 

-rhodium   thermo-ele meni  ;     The from  0  — 1765"  C. 

...   B5f 

Ian  1313 

Solution..!-      in  sulphuric  acid.     Delepine 158 

Platinum  oxides ;   Electromotive  beliaviour  of .    Grubc  loir 

Plumboniobite  ;   The  earths  of .     liauser 

I'olarini'try  ;  Sodium  flame  for .     Xeuberg 519 

Polonium,     t  uric  and  Uebierne 

Polythiouates  ;   Analysis  of .    Casolari 1154 

amia glabra;  oil  from  the  seeds  of .    Grimmc 131* 

Poppy  enzyme.    Gonnermann   1329 

Occnxrence  of  henbane  seeds  mixed  with . 

\  mii    Degl  a    972 

Porcelain  ;    Black  colour  effects  in by  means  of  carbon. 

Fleissner  1381 

Crystalline  gla/.es  on  -oft .    Heinecke 21'. 

Decoration —  .     Parkert    

Fluorspar —    .     Berdel    277 

Production   of   chxomate   glue  pictures   on  .    (P) 

Bans       '  7 1 

surfaces;   Reproduction  of  images  on  ■ — .     (P)Authes   S41f 

1  il.  s ;  Manufacture  of .    Eismanu 

Manufacture     of     double-walled    .     (P) 

I'    Kucht    Mttr 
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l'i  I'm.   1104.  1380r 

permanganate;    Electrolytic  production  of  ■ irom 

il. -sunn    manganate    solutions.     Askeuasy    and 

uski      348 

permanganate     and  '.  action 

between       -      Sarkar  and  JJutta   843 

permanganate  :     Preparation   of .    Askeuasy  and 

Ki wski    275 
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Heal  "i  chemical  as  a  basis  fi  i  a  net   analytical 

method      Howard      3 

Possible  method  ol  detecting  intermediate  compounds 

Jones    458 
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liquids  by  distillation.    (P)  Dges 544 
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Reducing  jh.*i-iii  ;    Calcium  and  absolute  aloohol  as  a . 

451, 

rpfru  ■  in  •  |e<  trio  furl  P)  I  I  ms. . . .     826 

L  mm  and  absuluto  aloohol,     Marschalk 

mi, I  Nloolajewsky    808 

ratus  for  I in-  oonl i Li         -.    (P) 

\  on  81  hlipponbai  b  1302 

of  organic  subatai  P    Bedford  aud  William 

of  org  inlo  mbsl  .. -  .  i  titnlytlc  (P)  Bedford  and 

Williams  ...    1396 

upa  .    Apparatus  for  c Juices  < 

.    (P)  tufflnerle  Moderns  Proc.  Natta 1072r 

iiir  liquid  »ul  ol  i  P)  i  lilel  743 

■  i      Li  111.". 

:  liquids  ;   Mes  of   the  ■  by 

means  of  thee  376 

tometer ;   Corrections  foi  use  with  the  Immersion 

in   determining   drj    Bubstance   in   sugar   factory 

products.    Mim;.       775 

Ion in  distillery itrol.     Fiaiik- 

kaine  net/ky      008 

r.iry  art  idea  of  magnesia  :    Manufacture  of .     (P) 

1206 

.     Manilla,  i I   light  .      (P) 

1251 

"i  iteriaJs     i  l'i  Surmont  and  Montcoool  819 

Institution  of  Gas  Engineers  ..     869 
materials ;    Rtanul  —  : 

(Pi   B  IMoorwood    759r 

(P)   Fludder  and  Fiuddar     630,   14".6r 

mat.  f .     (P)  Iliggins 153,   I92r 

product.    1 1  i     79 

products;   I  ( quartzites  for  making     — .     Wernicke 

and  wildschrey    951 

Refrigerating   apparatus.    (P)    Altonaer  Margarine    Werke 

Mohr  und  Co 614 

apparatus  and  process.     ( P)  Sea y  lOr 

Befrlgeratlon  of  liquids      (P)  Bichler 1239 

Method  of -.    (P)  c.K.per.  ami  General  Refrigerating 

Co 079 

Method  ,'f  for  investigations  at  low  temperatures. 

Sandy    470 

Refuse  ;    Apparatus  for  making  mi ifrom  household . 

(P)  Soc.  God.  iles  Bngrais  Organlquea 231 

destructors  : 

1267,  1267 

nd  others    780 

P)  Wilton      78 

Furnaces  for  destroying  (P)  Hayes 838 

Manufacture  of  gas  from  domes!  it .    (P) 

Zlegler    838 

Remedies;  New .     Einhorn  and  others  296 

Reserves  under  sulphide  dyestuffs  ;  Production  of .    (P) 

Cassella  und  Co 1301 

Resin    in  ills   of    Coniltrac.    Matairesinol.     Easterfleld   and 

Bee     709 

In  hops;  Determination  of  hop         .     Neumann   835 

Continuous  fractlo  of .    (P) 

80S 

Resinous  pro  .from  — — -.    (P) 

lie  Co.,  Ltd 225 

lucts  in   turpentine  oil ;     Determination  of . 

ement     501 

Apparatus  for  purifying  and  altering . 

1    1120 

lances;  Recovery  and  purification  of  .    (P) 

576 

paratus  for  distilling  .    (P)   Destriau  and 

I  re    138 

Extraction  of from"Dead  502 

Iodine  and  bromine  values  ol  1108 

Manufactun  I  , serial  from .     (P)  Borchardt  769 

Preparation  of  solutions  of .    (P)  Chercheffsky  ....     440 

Product. I   aldehydic  by  carbonising  wood. 

lain  748 

ol  .    (P)  Johnson 

Robber .     Hinrichsen  and  Marcusson  224 

rtitute  for .    (P)  Comp.  Gen.  d'Electriehv 577 

from  wood  ;    Obtaining  .     (P)  Ogilvie  and  Mitchell 

.".77.   .'o.-r 

.ice;      Manufacture    of    substances    of    high    . 

i  Vakuum-Pres  igut  Ges 038r 

Resi>i  tors;     Preventing    surface    oxidation    of 

.    (P)  Dempster,  and  General  Electric  Co...     766 

Res;  <  P)  Bayer  und  Co 209 

Retort-furnace.     (P)  Freeman    361 

furnace  heated  by  tar.    (P)  De  Lach  mette  and  Villiers    78 

furnaces:    Gas-fired  (P)  Bennlnghoff 1145 

furnaces  ;   Working  of .     Gelpert 201 

aanufacture  of  illuminating-gas.    (P)  Isbeli 79 

Metal  with  casing   of  refractory    material.     (P) 

Ilcinrich     203 

Retorts.    (P)  Schniewind      083 

:  Settings  for  vertical   — — . 

(PI  Woodall  and  Inickham    203 

t  r  carbonis)  ring  products.    (P) 

Herring  4-0 

for  making  gas  and  coke,     i  P)  Bowing 9:i4,  1367r 

tot  making  water  gas.    (P)  Bowing 934,  1367r 


Manufacture  "f  reft  -.    I  P)  PI 



Vertical  for  di  (P) 

Pari..,  340 

w.nkiug  ..(  vertical  coal  gaa  (P)  Wll  on 650 

for  zinc  furnaces,  coal  dl 

making  (P)  Doi  Delattre   

and  ilk.-  furnaces  ;    Ipparatua  foi  chai  ling 

(P)  n I  .rii.-    r.  I165r 

Retting  of  fllimus  planl         '  leal  .     (P)  Pcufaillll 

and  Leblanc  1246 

ssof ■  by  pecticaorol.  Pi  It  nasi  .  .1450r 

1;. -union  essentia]  oils  782 

Rhenish  provinces. ;  Paper  Industry  of  the    — 17 

Rhodanines ;       I                                           lehyde  condensa- 
tion products.     Antiili.li     1196 

Rhodium-platinum  thermo-eleraenl  .     rhe  — — ■  from  0" — 

1 7...I    C.      Sosmall      957 

Rhodium;    Baloge  Is  of -.     Goloubklne    1452 

Rice  j  '  i  38 

Determination  of  extraneous  mineral   matter   In  . 

Richardson    972 

Extract! foil  from    residues   oi    decorticating   and 

bleaching   — .     (P)  II le    ...  ...   1320 

husks ;  Utilisation  of  — • —  to  make  de: 

(P)Slmonin    ..: 647 

Preservation    of     —   .luring     rod   transport. 

(Pi  Clayton   588 

wine;     Manufacture    of   — — .    (P)    Soc.    Franc,    des 

Distilleries  de  l'lndo-Chine    1267 

Richter's  law  on  effect  of  fluxes  on  clays.    Ricko   629 

Road  construction;    Preparing  mineral  materials  for  . 

i  Pi  \iuies,  and  Amies  Asphalt  Co 90 

making;   Waste  sulphites  for 947 

Roads;    Coal  tar  which  emulsifies  With  water,  for  treating 

.     Raschig     7o8 

Tar  product,  suitable  for  treating .     (P)  Wirth 936 

Roasting  apparatus.      (Pi  CoulhOD '"  ' 

finely-divided  and  other  materials.    (P)  Yost 1393 

furnace  ;  Automatic .    (P)  Erzrost-C.cs 1316 

furnaces  : 

iP)  Merlon  and  Ridge     1H3 

(P)  Mies    162 

i  Pi  Kobinson    1118 

furnaces  ;  Charging .     (P)  Wedge 31r 

furnace    .     Rabbles  for  ore  .    (P)  Bracq-Laurent 

and  Morits   28or 

Robinia  pseudoacacla  ;    Essential  oil  of .     Elze 1035 

Rocks;   Analysis  of  argillaceous  bituminous .      Lissner     142 

Rontgen  ravs ;   Production  of  bismuth  and  thorium  prepara- 
tions for  use  with .     (Pi  V.-il. ■utiiier  iiu.l  S.iiwarz  14(4 

Ronchese  method  for  determining  ammonia,  and  ite  exten 

to  determination   of  the  acid   i  onti  ol    ol     'iu'anic 
ammonium    salts    and    ammoniacal    soluti 

Wllkie       8 

Rongalite.    See  Sodium  formaldehyde-sulphoxylate. 
Rose  oil.     See  under  Oils,  essential. 

Rosewood;     Imitation   from   oakwood.    (P)   Freund 

and  11. .in.  Ider   27 

oil.     Set  under  mis,  essential. 

Rosin;  Apparatus  for  purifying .    (P)Peilee 890 

Extraction  of from  wood.    (P)  Saylor,  and  Standard 

Turpentine  and  Pulp  Co 166 

racti  oof from  wood  tar.    [P)  LjubarsM la2l 

Preparation  of  pure  abictic  acid  from  crude  -.     (P) 

Levy 706 

from  resinous  woods  ;    Apparatus  for  extracting  . 

(P)  Xaryan llJ-:: 

size;     Dissolving .     Von  Possanner  418 

spirit  ;  Colour  reaction  of .     Grimal.li 90:) 

spirit;   Occurrence  of  camphene  in .     Orimaldi  . . . .     372 

:    riments  in  the 

.    Czaplinski  and  Jlcinsky 1083 

Roumania  ;  oil  industry  of 1147 

Roumanian  petroleum  Indus!  ry  in  1909 333 

Rubber  ;   Absorption  of  sulphur  dioxide  and  carbon  dioxide 

by .    Reychler    422,1452 

Action  of  ultra-violet  rays  oil .     Henri 

from  Amain.  Bast  Africa.    Frank  and  Maro  wald 

analysis  ;    Use  of  pyridine  in .     Britland  and  Potts  1142 

Analytical  d  -<^ .    Komeck 13-1 

Apparatus  for   cleaning   and   devnlcanising .     (P) 

Clark J5r 

Apparatus  for  devnlcanising .    (P)  Snyder 503 

Aj.parat u* for  drying  and  storing .     (Pi  Marlowau 

Marlow      »'a 

Apparatus  for  extracting from  plauts,  tibres.  etc. 

(P.  Gulgui  I    a'9 

Apparatus  for  shaping .    (P)  British  1  - 

Ltd.,  and  Dessau  '139 

Artificial  producti  ii  0] .     (PI  v, 

biscuit-  ;    I  j-J9 

i  Vara from  Xyasaland  1067 

and  cellulose  ;  Manufacture  of  products  containing . 

(P)Del  i-       Franc,  de  1»  Viscose..  lOOr 

compounds.    (P)  Smith    701 

cultivation  in  Polivia '°7 
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Rubber — tonl. 

. ultiviiti.  :i  in  tli.    I  id  1809 1169 

cultivation  in  Mexico.     Ludewig  1216 

Determination ol  u  He.    Budde  .... 

In  •-  - : 

641.  801 



Devulcaaisl  wasU : 

(PI  U  ." 508 

Meyer      Il2lr 

•Para  " ■ 

Iter  ....     439 
-  from  animal  matter  : 
Uitvinding 

MM 

1487r 

(or  electrical  work:  Testing —         Scnwarti 228 

i  rber 43:1 



I  Brazil.  1909-  -1010  . .  . 
-      lements :  Para  -    , 

502 

if  natural  gum  from  manufactured .    (P) 

1322 

Extraction  of from  rubber-yielding  plants  and  parts 

of  plants.     Blither    

Funtuniiti fr.im  sierra  Leone    041 

Fuu!'.  1404 

goods  :   Determination  of  vermilion  and  golden  sulphide 

tnd  l'.irkner    

1  on .     Bretiil 

ire I060r 

ira.   ltritish  Guiana.     Harrison  and 

1120 

.a  der  Linde   

yule indr-  35 

de;  Tackiness  in-  Fox  224 

— .     Hubener     

United  Kingdom,  19C  964 

Schidrowiu  531 

industry  erf  Brazil   1025 

mdosf  1024 

ln.lu-try  of  Portal  ic» 641 

Landotphia from  Sit  641 

Landoiphia ft  -    Ian 1464 

latex  :    Enzymes  in .     C'ayla 707 

of  Berea  brazUiensis :  Coagulation  of -by 

Parkin 1464 

Latex   of  Eecea  brazili-              D      limitation   of    con- 
centration of .     V cruet 1464 

latex:     -  iontchouc    molecule    in  . 

nseu  and  Kindseher  34 

•  like  H  i-ohn 34 

ine  for  reducing to  an  impalpable  powder.    (P) 

707 

aCachine  for  reducing  vulcanised to  powder.    (P) 

579r,  1121r 

from  Madagascar    1067 

Manufacture  of : 

■  id    77" 

<Pi  Empire  Cream  Separator  Co 1 165 

Manufactured and  apparatus  therefor.     (P)  Smith  22."., 

1201r 
Manufacture  of  art!  — .     iPiTarver..    1465 

Manufacture  of  artificial  Para (P)  Blunt  . 

Manufacture  of  a  composition  similar  to .    (P>  /it 

Aicblbnrg      1322 

age  structure  from 

.    (P)  Laarmann     35,  503r 

Mann!  Hilar  to . 

(P)  Wallace  and  Reynaud  I00r 

Manufaotare  of  pure  (P)  Eisner  and  Heyer 1121 

.  and  obtaining  by- 

id  other-  1069,  1121r 
Maim:  ...id  applying  it  to  fabrics, 

if    

I8r,  965r 

Manufacture  of  a  sv  ilar  to  natural .    (P) 

Bayer  and  Co 1215 

Manufacl are  "t  substances  lit-  I  I . 

Aiilhn  tltiil  Soda  i'aorik     1466 

mark  ■!  '         

rol  Of .     Martens....        99 

zs ;    I  letermia  lientfl  in . 

and  Hinricli-' 1068 

ei     288 

hi  Hinrichsen 

1168 

ui  tally.     Barries  502 

iricati  plantations. 

Ziuiin.-rmann     1023 

i  of  pure .     (P)Schol  -..1261 

Preps  :  l'|  I  hen  liehsky       440 

Ostwald  ami 

832 

Preventing  changes    in by  autoxidation.    (P) 

Benjamin 1822 

prod  1821 

prod  

prod  i         sandinann    578,1321 

ials.    d';  Heti  ....     77o 

Purification  of  era  1'iXeefo 1465 

I       iwr,' .     fP)  Pelafond  1069 


liOE 

Rubber  ,  ... 

very  of from  old  or  waste  vulcanised  rubber. 

.  il'i  Clayton  Aniline  i  o  .  and  others 1120 

reryoi        -  b  -d  rubber.    (P)  Hutchin- 

:  Milne    50 

Regenerating  and  devulcanising    - -.    (P)  Austerweil  . .   892r 

i  I1'  Van  Oosterzee 

regeneration;   Theory  and  of  .    Alexandei 

i  ui  used .     (P)Penn 

Regeneration  oi  vulcanised .    (P)  Bary 1406 

serai  Ion  of  waste : 

ll'i     He  l'lero|      1215 

439 

matter  from .    (P)  British  Muiac 

Synd.,  Ltd.,  and  Dessau  225.  r08r,  s32r 

resins,     Hint  -2  1 

Una.     Brown    1067 

aration  of from  resinous  products : 

i  l'i  Clamant    1025 

leneral  Caoutchouc  Co.,  Ltd 225.  1322 

»  of  carbon  chlorides  in  making .    (P) 

I'd  lion  and  1'ruchelut 1216r 

solutions.     Ahretis      502 

solutions  ;  Preparation  oi  spongy,  elastic  material  from 

.    (P)  Laarmann    35 

itutelor .     (P)  Lightband    227 

Smith      891 

substitute;     Manufacture  of  a  .    (P)   Mann   and 

Burmeister 1400 

Treatment  of : 

tsterweil    430 

-     '.  "i   Ulld    I  i' 

tree  of  Tonkin  and  North  Assam  

Utilisation  oi  waste  : 

■utzsch    503r 

mrkus    225 

Vulcanisation  of .    (Pi  Block >03 

vulcanisation;    Cold  .     Potts   1169 

vulcanisation;  Theory  of .     Ostwald 890,  801 

vulcanisation  ;  Theory  of  cold : 

770 

Hinrichsen  and  Kindscher 891 

vulcanisation;   Theory  of  hot .    Bysow 1169 

waste;    Regeneration  of .    (P)  Chodorowski  . .    770,1466 

I  in-  West  Indies    1067 

See  also  Caoutchouc .  • 

Rubidium:   Detection  of .     Ball    46 

Rubroquinine.     Conianducci    "80 

Rumex    Ecklonianus :     Constituents    oi   .     Tutin    and 

Clewer      

I : .  1 1,  l  - ;    \  1 1  ■  i  >  — i  of  'various .    Micko >85 

Rusioquinine.     Comanducci    

Russia;    Fertilisers  in 

Maim:  rhite  lead  in .     Talk   768 

Metal  production  of .  496 

Platinum  industry  of 1313 

ii  chemical  industry:    Ten  years  oi HGr 

Rust  ;   Formation  of .     Breach "-- 

Rusting  oi  various  kinds  of  iron  in  moist  ah.     Arndt .. .  633,  1253 
See  also  Corrosi  in. 

Ruthenium  carbonyl.     Mond  and  others 025 

Rutin  :    Identity  of  with  osyritrin,  myrticolorin,  and 

vxolaquercitrin.     Perkin      1225 

from  Te/phrosvi  purpurea      I  mdBanerjee 1225 

Rye   plants;      lotion  of  some    hydrolysable  salts  on . 

egoire    042 


s 

Sabinic  acid.    Bougault     

larane,  a  constituent  oi  caramel.     Khrlich 506- 

Saccharin;     Detection  ami  determination  of  in  foods. 

Tortelli  and  Piazza    1327 

satoni    106 

I    r .      Oenth 41 

in  foodstuffs   in  the  United  States;    Killings  as  to  the 

use  (it .     Lannel     513 

[mportal  ton  of  — — -  into  Turkey 1227 

■Mime  liquids ;  Defecation  of .    (P)  Coombs  834 

£>accharomcters.    |  P)  Furstenau  "-4 

for  comparing  >treu-ih  >.t  BOlutfons  by  different 

.     |  P)  Jones      467 

Safranlnes.     See  under  Azine  dyestuffs. 

c  mixes  ;    (Method  -  Ashley 130S> 

Lure  of  —  h  ii'j  Soc.  Franc. 

des  Distilleries  de  1'Indo-Chine  1267 

Salk-in  ;    Hydrolysis  of by  emul^in.     Hudson  and  Paine     450 

Salicy]  alcohol  ;   Determination  of as  tctrabromophenol 

Autlienneth  and  Beuttel    451 

.;ic   add:    Conversion   .  acid   into  in 

sunlight.     Neuberg      1035 

Detection  of in  wine.     Von  der  lieide  and  Jakob  . .  367 

Det«  riniiiution  <-: bv  distdliug  its  a.|ueuu*  solutions. 

(  assal       835 

Determination  "f as  tctrabromophenol.  Authenrieth 

451 

m  toode  :    ^Hiir'-e  of  error  in  te~tinc  for  ■ — —      Sherman  230 
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PAOB 
Salicylic  .1.1,1  :•  il v  I  cstci  :    Manufacture  •  ■(  (P)    tol 

Han  urj  derivatives  ui  14,  517r 

yl-i  rnrylos !  i  "1 • 

i  i'i  i  hem    I'. n.1 .  von  II  lyden    650 

i      Preparatlot -_■■        ■  itivea 

rn     ... 

ad  1 1')   Boohrlngei  and 

'  '  ' 

Sail  ;     Apparatus   loi    evaporating   brine  for   making  



Irj  ...  l'  rancc      Man.  n  

il'il  onno) 86(5 

Manufacture  ol  (P)  Ii 

n    i  >6,110J 

minai  ii  Brdmnmt 

catl  i •    i' .  hei  89j 

ing  .    .in .1    i.  (P) 

■  n. I  Mull. -I     .  ■   ■■■    111 

-  .    Klecl .  P)  Girtln.    ( 

i  re  itmenl  ...  and  bypn  dm  I       I  P]  Gerrard  145a 

842 
lorlmetric  analysis  ol  Imitated  Donnan  and 

Hope  21 

''. .i.-ni. ill i   I   ....  PI    ki  I  Ing 34S 

,, orectroiytlcatiy.    (P)  Whiting,  and 

Whiting  Co •-.     438 

olysis  of  solutions  of  inorganic  in  [ormamidc. 



I  alkaline  (P)  Green- 

168 

of  hi  I  ic  manufacl  u  nltly 

Boluble  i     i      kon      75i 

nation. 

■mand      "•"'•' 

talning  the  highi  ro- 
se  ■                m   evapi                               ion       I P) 

Hepke  ...       87 

o(  organic  adds  of  the  1   S.  Pharmai  ibilitli    ol 

.     Seidell      1270 

Production  of  metal  (P)  Beckman    1815 

tlons  of in  non-aqueous  solutions,     Naumani 

Preati  ilble         .    1 1')  Prior 1300 

Uydrocyanic  acid  in  —    .     Ravenna  and 

uttl  J 205 

il  of .     Delepine 715 

i  lenient    ,  i    I  ha  ice    in    the  . 

Wright      1389 

[emp. 

Austrian   Uaidard  •        .     Kriedensohn    214 

Traati  ilders'  m  90 

Niiid.ilw.,...!  oil.     Seeuni  i.tial. 

Stndmeyer's    reaction;     Quantitative    results    with    — — . 

Holier      410 

s,  black  ;   Treatment  of  Ucxandcr 158 

1 1  ■  'in  auriferous  black .    I  P) 

Sieger!    288 

iii.ii'  ol        -  with  liquids     (P)  i  sher,  and  Adair- 

Daher  I  361 

ontaining  kaolin  from  Hirschau  ;    I  so  of  washed 

for  glass  and  ceramic  purposes.     Plenske  ....     213 

Sandstones;   Lime Glasenapp  27 

:   Constitul  Semmler    . .     898 

saui all. I  esters  of  alkylnminn-acetfc  aoids    Preparation  of . 

i  P)  Bayt  i  und  i         1474 

nof  Semmler   898 

none      Schimmel  und  Co 1408 

fiu  trilotivtus :   Km  .     Kesava 

M.ii.ni      1431 


pound. 
paste  :    Neutral 

and    ! 


(P)Weiss    576r 

(Pi  Mauton  frtret  :  irsac, 



371 


Id  of  Assam  ten  seeds  :  The  natural .     Hallierkann 

ires:     Synthetical    production    of  by    fusion. 

Versanti     210 

Sardines;    Recognil     -  nature  ol  the  vegetable  oil 

used  in  preserving  -  Bull  and  Saether 888 

tor    for    ammonium    sulphate    or   other   salts.       (P) 

Pettigrew    1104 

i  at  ion  of .     (P)  Soe.  Irani;,  ilos 

Distilleries  da  i'Indo-1  bine    1267 

i  hi-   essential. 

ist  ;    Manufacture  of  alcohol  from : 

D'Orlowski    230 

nd  Tomlinsoi  31 

treated     -    as  an  absorbent  U  facilil 

etc.    i  Pi  fie.  itni  lie-  \i Isdel'Ardeche     77r 

mony  resin.     Weigel     1380 

105 

and  ita  separation  from  thorium.     Meyer  and  others  ....  1008 
(  ;    The    Hyros-Rak  i  rocess  in  the 

-,     Herzfehl     '. 

sodium    nitrate    from .     (Pi 

l>m  leusarl     1S79 

lehthyol  from  Italian  -  Uarlno-Zucco  and  Tonolll     264 
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Vacuum  apparatus      i  Bind  \apours  from 

.    (P)  .1  insecke 805 

pan  ; 

ikr 680' 

<P)  Tiemann    

-pan  apparat    -  ft  ■■■-'■ 997 

pans  :    Ho  for . 

Sta  le      12'-.:'. 

for  .     (P:    >'•;  'iii/l.irtfer 547 

Pre  -i" m  ol  silver  vanad 

.-  of  phosphoric  • 

KlL-.r    1375 

.         1  1  ; 

1039 

Watt-  93 

Determination  of  as  si 

and  Palmer n:v 

Extraction  ol  I ■   1016 

Extracti  111  of 11  (Pi  Jabonlay 

1315 

Magnetic  properties  ol      —  Onnes... 

etallic  —  er  ....   1312 

in  sp  ration    "  92 

In  steel:   Detection  and  determination  of   — .    Slawlk    822 

Vanguiera  spinoea ;   Frail  ol  Indian-  H    "per 1224 

Vanilla  beans ;    Aoisyl  alcohol  and  anisaldehyde  i:i  Tahiti 

.    Walbanm  109 

lact ;   Distinction  ol from  it-  imitati  ins.     Wln- 



from  Tahr  1  md  K'iag 731 
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Vanillin;   Formation  of  hydrocyanic  add  from  -  — .     •' 

sra  ....  '036 

Preparation  of fron  niferin, 

■  -vl  alcohol  •        1036 

Synthesis  ol-   — .     Guyot  and  Gey. ''-' 

o- Vanillin  ..<  htg 267 

Vapor 

1   iui.1  from 

.'  -  12,  261f 

Coolii  Kiik'iam.    Hldett, 

Blake 545 

.l'i  D. 

260 

finely   divided    matter   from 'Pi 

547,  1094r 

Sc  ii    or    oil    from .,  (1') 



with  liquids 
of  < 

.  \ir   Llquide  201r,  4U."> 

Set 

Varnish  :  .  , 



(P)  Ephraim  and  Oettlnger  

from  asphaltum  :  Mannfi  (P)  Day 1068 

Deer :  640 

enamel  ;     bis  (1*> 

1117 

Man  — : 

3S 

■   1    12611 

Van  mMI "63 

ii      i  l'i    Horn   439 

iesof .    (P)  Niedzielski 

769 

Manufacture  of  sul  ' 

-.-.  1215 

Natural of  China  and  Japan 639 

containing    ni  of   .     (!') 

stab    578r 

Prever  s  due  to  autoxidation   in  .    (P) 

min    1822 

Substitutes  for .    (P)  Turcat  and  N'nth 225,  1321r 

Vast-  tlon  of  Greek .     Foster 12.">l 

Vats  for  brewers'  use  ;   Manufacture  of  iron  ■  (P)  Held    836 

Introducing  anting  mixtures  of  Liquids  and 

in .    (P)Arbuckle 804 

Vegetable  extracts;    Rapid  preparation  of  oxydases  from 

.     Bach 291 

flbr 

Preparation  of  active  solul 

of  —         Mi  Schreiber 1272 

juices  . 

Paul 450 

material:     Extraction    of    crystalline    sul.i 

.  444 

matte  Bore  from  .     (l'i  Podmore, 

and  Consolidated  Railway  Industrial  straw  Paper 

Co 556 

oils.     See  under' 

organisius  :    Rendering  inactive  the  ferments  in  . 

fP)  Perrot  and  Gorifl 838 

principles ;    Photochemical  reactions  and  formation  of 

— .     Berthelot  and  Gaudeehon 1080 

Vehicles  for  mixing  with  lours,  etc. ;  Liquid . 

i  P)  Walker  and  Bonn 1023f 

Verbascose,  a  new  ed  in  mullein  roots.     Bourque- 

l.ii  and  Bridel  1402 

Vemonia  anthilminitica ;  Fat  from  the  seeds  of .    Kesava- 

1431 

Vessels  capable  of  resisting  chemical   action,    (P)   Traun    141 

Refractory from  zurconla.     Bayer 491 

Ticcinium  rii<*   Idaea,    V.  ozyroccog,  and    V.  macrocarpum 

Qrlebel 647 

Vldanose,  ■  new  reducing  t'n  sugar.     Bertrand  and  Wets- 

weiller   228 

Victoria;    Report  of  the  Chief  Inspc  plosives  for 

,     1909 1082 

Vlnasse  from  dried  grapes  ;   Preparation  of  calcium  tartrate 

from  the— — .     B^-is 877 

Manufacture    ol    fertiliser    (rem    distillery  P) 

Verbiese  and  Verbl  -    1219,  1400 

Manufacture  of  potacslun  from  .     (P) 

ni 212 

Vinegar  ;    '  "1  malt  — — .     B  in   1075 

itol  for  the  characterisation  of  wine 

.    Fleury   1174 

from  whey  ;  Mai  (P)  La iroux    511 

Vines;  Copper  oxychloride  as  preYent  I  mildew  on 

.     (  huar.l 689 

Vlniflcation   process  yielding  partly  white  and   partly  red 

<r>  Barbel  971 

Vlolaquercitrin  ;    Identity  of  with    oeyrltrln,   myrtico- 

lorin,  and   rutin.      I'erkln    1225 

in  OsyriK  abumnica  ;   Occurrence  of .     Auld 773 

Violet  dyeings  on  fibres  ;  Production  of .     (P)  Bayer  und 

Co 419 


PAGE 

Tirola  wnsmelouis  and  guatemalensis  :  Fats  from  the  seeds 

of  .     Grimme 131S 

paring  hoi   pasts     Cappenberg 366 

Viscosa.  me  producing  gum  from  sucrose. 

Beijerinck 710 

Viscose:   Coatini   01  printing  with .    (P)  LUienfeld IQOj 

.a.  lure  of .     (P)  Leclaire 83,  1152* 

Vrtellih-iron  mannitol  compounds :     Preparation  of  soluble 

.     (l'i   Degen  und  Kuth : 517 

Viticulture;     Lead    arsenate    in            .     Moreau   and    Vinet  514 

matter;   Composition  of .     (P)  Kraus 1383 

Volatile    substances  :     R 'very   of  ■  from   the   air  in 

P)   ('..Hard   810 

Vulcanisation.    Axelrod   34 

:  y  of  cold .     Bysow 770 

Vulcanite  ;     Manufacture  "f  articles  from   waste  .     (P) 

Tarver 1461 

al similar  to  .    (P)  llcin- 

richsdorl  and  Zimpcl 60S 

Regeneration  of  used .     (P)  Peun 166; 


w 


Wall  1  icture  of  .     (P)  Pink 1159 

Wallflower    seeds  :     I  helroline,    the    mustard   oil   of . 

Schneider    1131 

Walnut  oil.    See  under  oils,  fatty. 

Machine  for  drying  sized .     (P)  Masurel 940 

Washing  apparatus  for  earthy   materials.     (P)   Mercer 677 

bobbins  of  yarn,  etc  :    Machine  for  .     (P)  Herzog  1133 

coal,  etc.:    Apparatus  for — -: 

l'i  Greaves 407 

I  P)  Shaw    407 

compound  : 

(P)  Savril,  Ltd..  and  others    889 

(P)  Walker,   Ltd..  and  Freestone 363 

fibrous  materials.     (P)  Hutchinson,  and  United  Railway 

an. I  0 208 

Inflammable  fabrics.    (P)  Fox 6-2 

material       Machine  for .     (P)  Oil  and  Waste 

Saving  Machine  Co 418 

machine;    Continuous  .     (P)  Malard 558 

machines.     (!')   Kemp 418 

machines:    Circulating  .     (P)  Allsop  and  Sibson..      19r 

powders;     Determination   of  active   oxygen   in   . 

Bosshard  and  Zwicky 889 

process   and   apparatus   for   starch,   etc.     (P)   Lenders     367 

Waste  water  from  dairies;    Purification  of  .     Eolants     896 

Wastes  ;  Purification  of  some  factory .     Stabler  and  Pratt    896 

Water  ;    Acidity  of  moorland .     Endell  1262 

Addition  of  reagents  to .     (P)  Wilson 2:H 

Apparatus  for  the  biological  purification  of  waste ■. 

(P)  ii-    Indus.  d'Assainissement  838 

Apparatus    for    clarifying    and    purifying    .     (P) 

Abresch 779 

Apparatus  for  the  continuous  purification  of .     (P) 

Daime   1406 

Apparatus  for   filtering  or  straining  .     (P)  Gobbi  680r 

Apparatus  for  heating  aud  purifying  boiler  feed .     (P) 

Muchka  1239 

Apparatus  t..r  purifying  : 

(P)  t [j    and  Candy 1470 

( P)  Lacombe 838 

1      l.ajoie 294r 

(P)  Lautzenhiser  and  others  1130 

( P)  Thresh  896 

Apparatus  for  purifying  sewage-  (P)  Koch 1471 

Apparatus  for  purifying  waste  .     (P)   Desrumaux     974 

Apparatusi.11  sterilising by  ozone.     (P)  Pieslrak. . .  .1406 

Apparatus  for  treating  feed for  boilers.    (P)  Neff 

and   Brandes     449,  1268r 

forboilers:   Xitratesin .    Jamieson 171 

Clarification  of ■  containing  much  suspended  matter. 

CharitschkofT 1328 

containing  iron  or  manganese;    Formation  of  ammonia 

in  deep-seated  .     Noll 945 

Determination  and  calculation  ol  the  radio-activity  of 

mineral  spring    .     Heinrieh 369 

Determination  of  col .. .in.-  acid  in .     Vesterberg       294 

Determination  ol   dissolved  oxygen  in  .    Jorisspn    896 

Determination   ol   manganese   in electrclytieally. 

Rodenburg  1405 

Determination  ..1  nitrates  in .     Farcv 107 

distilling  system.     (Pi   Faget 1268 

Electrolytic  purification  of .    (P)  Hartman,  and 

tf.  Dowel]  Manufacturing  Co 171,  514 

t  ion  of .     (P)  Scheldt 779,  780r 

Freeing from  Its  contained  Iron.     (P)  Deseniss  und 

Jacobi 107,  714r,  1329r 

.s. ,    under  car. 
tar.    886  under  Tar 

from  G-reaf  Sail    Lake;    Comparative  analyses  of . 

I. Laugh   and    Ma.  larlane    1375 

Hardening  abnormally  soft .    (P)  Paul 1406 

Oxidising  act >(  commercial  distilled  .     Tixier     72* 

pollnti  Late  wood  pulp  mills 23P1 


SI  BJKCT  QJTJEX. 


Purification  of  :  , .. 

HS 

P)    Lambert 



P    Payni     ind   31  lyuea .. 



370 

ion  "i   llghl  andol  metals. 

ind   Brandea I1;l 

cation  of by  barium  carbonate.     (P) 

'.'7  I . 

n  of before  and  aftei  atment. 

i ;••,'•     588 

Purification   or  clarifies  " 

I181r 

*)  „,. 

Pei                     ret!              l14 

lytic  ;  ". 

McDowell  v                                              171 

nnelder     '••",;l 

Purifying  and  clarifying  was  a  (P)   Hogermann 



in«  and  softening  plan!  ws i 

ins  and  sterilising  .     (P)  B  mdrj      Bpr 

[(reparation  .     (P)  <  op]  i  ,    10S2 

;      (jana 

and  Rledel  

manganese  from  P) 

inalysis  ol  Di  388 

'-• 

9W 

(Joll  '"'  ■ 

>ing  :   Control  ol  Rlstenpart 147 

770,  *>3Sr 

luantitiea  of        -  by  lutra-violel 

Henri  and  others - 

" 

Sterilisation  of  bj  ozonUal  ion        P)  <  •     Ltd., 

pb    171,  714r 

ays  : 

iriiuu  and  others '« 

713 

ultra-violet  rays  ;    Examination  ol for 

hydi  •■•■     8:17 

Sterilising  agents  ;    Mum!  i    il  (PlOtto....    1130 

■     i  .    .  .  ■  i 

supplies;    Purification  of  -      -  bj  u  ihloritos. 

107 

suppll,  '  lilted  Jtates      Ri   nsen   859 

Ij  ol    roronto  i  of  I  lie 514 

— .     Noll l-K'-i 

Treatment  of .     (P)  Jones •'< 

Treatment  of  foul  —         (P  '•>■  l 

Treatment  of  sea-  (P)  Eijdman     974 

Treatment  and  storage  of .    (P)  P  231 

\      el  for  the  electrolysis  ol  -     (P)  Cauchemez 768 

shins  coal  or  ores:    Vpparatusfoi  cleaning  the 

- — .    (P)  Pinetteand  Graillot :■••■.•  1°95 

•The  yellow  substance  formed  in  the  nhenolsulphonic 

lod  of  determining  nitrates  in .    Chamotaud 

Pratt    714 

glass  compounds.     I  n  Eberhard 89r 

tactnre  of  n  solution  of .     (P)  ill     565 

'melon  seed  ;    Chemical  examination  of  .     Power 

-  dway    962 

Water;::  ions;    Oil  admixture  for  use  in -. 

(P)   Bart    753 

Waters;    Irtillral  radioactive  -            Landin 370 

Colour  of .     Kemna 837 

oiling  the  sterilisation  ol   potable  by  means 

-cent  substai                         Dienert    ..  369 
of  l                                                logical  examination  of 

ih,       — ,1909-1910.     Houston V'- 

Banufacture  ol  aerated              (P)   Hackeson 1267 

rvation  of  mineral             (P    '    inne 447 

Radioactive in  Saxony.     Schiffnerand  Weldlg 370 

ol  Thames.  Lea,  and  New  River;  Examination  of  for 

i  id  and  other  bacilli.     Houston 074 

tie  barks  trom  the  Transvaal  and  the  East  Africa  Pro- 

1466 

Wax,  Japan  ;    Unsaponillalile  matter  of .     Matthes  and 

Helots    , 222 

hi  sugar-cane.     (P)  Wynberg 33 

oil.     Stt  under  Oils,   fatty. 

Waxes     Bleaching  .     (P)  Genthc 1168 

mination  ol  — .     Lissner    888 

Extraction  and  purification  of .     (P)  Wijnberg .'.70 

Weber's  acid  :    Constitution  of .     Jurisch 1  -MS 

Weissbiei  .    Detection  of  sucrose  in .     Rothenfusser 584 

Welding  compound.     (PI  Schoop 97f 

of  metals:    Autogenous .     (P)  Chem.   L'abr.  liries- 

helm  I  1256,  1256 

Wellpark  Brewery  ;   Visit  to  the .     Annual  Meeting 801 

ibbers  from  the . .    1067. 

Western  Australia  ;    Keport  of  the  Chief  Inspector  of  Ex- 
plosives for  .  1909  901 

W  estphalia  ;    Paper  industry  of 17 


from .    (l'l  i  haronnal     1 129 

[mprovlng  which  badly   harvested  or 

damaged.     (P)     Fi 

;   Treatment  of .    in  Chltty 

snl  "'  foi  Bom  mill  '   Cnittj 

J.lgo ' 

Wheats  h Ifrican  l  >1 o    and  Indl  i  

Whes      U  •<■  ""     — ■     v  '  ' 

Mann 

1827    1470 



Distillation  ol  Idami 

Whiting;    Manufacture  of .    (P)  —    •'-' 

loti il 

■•I ' 

•  the  after-fer- 
mentation ol  .     Beiferl    u      H  1265 

1 

oct M 

de  in  .     ' 

Cheml  toDle  bio-chi  D  i  I 

i  

i  larlfli  i  (P)   DepatS    :•••,■•; 



by  hi 

Fren    i    Depa  ur -,'-}> 

B ii  ird  .in  I  Qoujon  --'•> 

n  Ii    and  "' •     . 

\  on  del    Heide  and  Jakob "'" 

nd  determination  of  manganese  in 

iu   and    Nicolau  ] '-.' 

Detection  of  formaldehyde  in Hubert '45 

methylenetetramine  in .    Voisenet    584 

[da  in .     Hubert  and  Alba   1174 

'     : 

Rothenfusser   •  "  ' 

Schaffcr  ~~ 

ion  of  til    ash  of .     and  Do 

in  ol  tree  and  ibined  Bulphnroua  acid  in 

i,      i   •  i  ■  l  i   i  i.  i  ■ 

Detern  '  ''' 

I  m ■     Cassal -  •  ■ 

Fluorine  contenl  of  .    Kickton  >■•• —   1126 

volsenel 

j,,,;,,,  attei  "ii  ■•"in.  hi  ol  ,-"u. luned sul-     _ 

phuroua  acid  in  Rooques 

making;  Filtration  process  and  apparatus  for .    (i) 

Bolgeonne '" 

Manufacture  of .     (P)  Henri  and  others.......  104 

Manufacture  of  ol  d colour-intensity.    (J 

Martinand •.•:■■  •  •  •    ' 

Manufacture  of  a  non-alcoholic  beverage  containing  the 

constituents    of    .     (P)    Uheuusche 

Weinkcllen'i 

Oxidation  i esses  taking  place  in Malvexta..     169 

•  ce  "i  i  in  llgeri  in  Dugasl 

i in,  i .  ;    Determination  of  tartaric  acid  in .     Heis 

ralphites  from by  hcxamethylenctetra- 

nun,-      i  onzes  I'm,'  hi 

Sulphu -  .'i  ill  "i  white         .     Carles ...    >*<'■> 

Vindication  process  yielding  partly  white  and  partly  red 

i  r i   Barbet 

Wire-:    Lagging  of .     Porter  and  Martin 1091 

Manufacture  ol  lustrous .    (P)  Bayer  und  Co.  024,  ,.>;r 

Wood  ;    Apparatus  for  extracting  turpentine  and  rosin  from 

.     (P)  Yaryan 1023 

Apparatus  for  pr n  ing .     (P)  Dundon oe» 

Bath  for  extracting  products  from  — 

r,  pope  and  Southern  Manuiacturtag  Co.   288, 

(P)  Southern  Manufacturing  Co 439 

Behaviour  of   fluorides   in   the   preservation    of  ■ 

Nowotny 

Brown  stain  for  .     (P)  Bunnenberg 

charcoal.    See  ututcr  Charcoal. 

Coloration  of :  .„„ 

i  r.  Gardner,  and  Gardner  Wood  Co 41- 

'i:ill,  and  American  Mahogany  Co 1012 

ri   (nternational  Timber  Inoculation  Co... 100<r 

Coloration  of  by  gases  and  vapours      °i  It 

Colouring  and  flreproofing .     (P)  Hall,  ami  Ameri- 
can Mahoganj  Co      ■••••    • 

,sitJon  for  use  In  Ueu  of .     (l'l   Davies  and 

i "? 

Deterioration  of  pulp  by  infection.     Haas......     «o 

cellulose  in  .     Hmochowski  and 

Tollens    ".' .'; 

distillation.     Elason    and    others..... 

Distillation  ol .     (l'l  Ka^he  and  Osgood 93a 

distillation  ;    Separation  of  the  products  of .    (f) 

Kennedy  and  Heckel '!.  ; 

distilling  apparatus.     (l'il.>  ter.. . ... . ...     •'-•- 

Drying  in  closed  vessels  by  means  of  arr.     (f) 

Beuve ,-,',' 

Dyeing .     (l'l  J  aim  and  Grunhut ■  ■■    B-"-r 

Extraction    of    turpentine    oil,    etc.,    from    —•<*.',_ 

Southern  Manufacturing  Co 831,831 

filling  process,     (l'l  Wittkowski l*» 

formation;      Coll  tl     changes     during    . 

Wislieenus  and  Kleinst tick -'* 
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rvxl. 

Impr.  -  : 



m     1852 

1207 

Impr  growing  Ottiui  539 

impregnation;   Neutralist  . 

. .     579 
Imprrii  !i  brine  ill  Russia.     Charltsch- 

koir    .  1311 

Lumtier  ;    M<  — .     tP>  Grand    Rapids 

lytically.     i  nils 

Ogilvie  and 



oil.     Sat  muter  nil*,  fatty. 

-.    Isitani 

Physical  character  of .     W  ind  Kleinstuck    268 

Prepa:  tor  digesting   — 

Muller 875 

si  of : 

154r 

BSlr 



-    iwerdtner 819,  I884r 

Railway 

I   6 

selmann 1207r 

Process  p    Dundon 

Prodncti  n   ol  aldehyd  

min 748 

pulp.    (P)  Roberts,  and  and  Mill  Co 

palp;   Differences  between  cold-ground  and  hot-g 

Kirchner 873 

pulp  digestion  proci  . 

34?. 

pulp  Imports ;   American 1245 

pulp  industry ;  Al  sin  the  sulphite . 

re 

pulp  i  !  inland 1004 

pulp  industry  nl  Norway  in   1909.     Parmand 147 

pulp  industry ;   R  d  purifying  the     ises 

in  the  sulphite —        Frohberg    688 

pn>  :    lnlo '. 

Palmer 875 

pulp  :  Manufacture  of  articles  from  moulded .    iP> 

416,  183 

pulp  mills :   Abatement  "t  nuisance  from  sulphate . 

Kla-.ii  ...  416 

pulp  mills:    Determination  of  sulphurous  acid  in  waste 

?1  itzer 

pulp  mills  n  — — .     Bosaeus 

pulp  mills  .    280 

pulp    mills;     W.ii  un]  Swedish    . 

"43 

pulp  ,  phite  I  • 

-    from  .     (P)  Hamli 

i  nverzagt  311 

Sizing    and    impregnating  .    (P)    Kuldkepp     i 

Oral  624,  1372r 

214.  1053r 

i  P)  Keller 

■  p]  nan 

l  i.iiii?  and  Bourne 

surfaces;    Priming  oi  polishing  (P)  Horn  640 

ii|  ir,  in  i  P)   Liubarst 

Tar  oil  em i!!  iting  -  Ostwald....     279 

tar  or  :  pro- 

duets  containing  iodine  from  .    (P)  Bertkorn  1177 

Treatment  of tor  use   i,  itteries.     (P) 

Marino 97,  I018r 

utilised  for  pulp  making  in  the  1 

Is;    Treatment  of  nicy 83 

by .     Ri  422 

Apparatus  for  Idea  led on  bobbins      (P 

1 300 

Appai  trolytioaUy  cleaning  or  bleaching . 



-   from  il'i  Mayo 

'-our 

Apparatus  for  removing  g  Dlkfrom .    (P) 

Vandatte  and  Lag  B76f 

White 1372 

Drying  559 

drying  (P)  White 1451 

— : 



19r 

e  colo 

149r 

] 
lin  Winiet- 

feld 

■■  . 

W]  rterl  1396 

[arcusson. ... 
grease  oleinee ;    rXydrocarbons  of  tbi  111  anil 

K'.ir.--  1167 

grease-pitch ;  Ii                                        '  ol          witl 
dei  resting    i'-     bollli  |                    elasticity 
Malchow 1463 


ront. 

Increasing  the  resistance  of  to  water,  heat,  and 

chemical  change,    i  P)  Meunier 1199 

Machinery  for  drying   — .     (P)  McNaught 559,  U99r 

Preparation  of   for  mordanting,  dyeing,  or  printing. 

3i  hneider 

on .     (P)Ulrich 344 

Scouring .        (  P)  Schmid  in' its 558 

teing  lyes  ,  Electrolytic  treatment,  of 

i    1102 

scouring  solution.    (P)  Chambers  and  Moilatt 

The  stoving  of .     Iteyehler 88 
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Mr.  ,1.  H.  Coste,  ol  "Utopia."  I  llouccster  Koad, 
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London  Section  in  the  place  of  Mr.  Julian  L.  llaker,  who 
h:i.^  resigned  office. 
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I)B.    \V.     B.    WALKEK    IN    THK    CHAIE. 


THK  HEAT  OK  I  HKMK'AL  KEACTll  >NS  AS  A  BASIS 
I  nil    A    NEW     ANALYTICAL    METHOD. 

BY   HENRY    HOW 

Test    of    fuming    sulphuric    acid. — The    old-fasliioned 
method  nf  analysing  turning  sulphuric   arid    by   titrating 
»itli  a  normal  alkali   solution  is  not  at   all  satisfactory 
fur  regular  technical  use.  partii  ularlj    by  the  loremau  of 
an  acid   works,  fur  the  reason  that   a   very  slight   erro] 
in  the  strength  of  the  solution  or  in  the  quantities  uf  the 
materials  used  causes  a  serious  error  in  the  percentagi    oi 
inhydride.     We   found   in  our   plant   that 
it  was  extremely  difficult  to  get  concordant  results  unless 
titrations  were  made  by  the  chemist.     As  it  is  not 
practicable  to  have  the  chemist  on  hand  day  and  night. 
and  as  control  analyses  have  to  ho  made  once  an  hour 
on  several   kinds  of   acid,  it   is   most   important  to  have 
a  reliable  and  simple  method.     I  hegan  the  work  on  my  new 
method  in  the  winter  of  1908,  and  have  had  it  in  regular 
.tion  ever  since  the  early  spring  of  that  year.     The 
principle  involved  is  the  measurement  of  the  heat  developed 
oinbining  the  free  sulphuric  anhydride  with  water. 
this  heal   value  is  very  great,  very  small  variations  in 
the  percentage  of  free  anhyd  e  large  variations  in 

the  heat  produced.  In  order  to  eliminate  as  far  as  possible 
the  heat  of  dilution  of  sulphuric  acid,  1  prefer  to  take  as 
my  source  of  water  for  hydratiug  the  anhydride,  a  sul- 
phuric  acid  of  such   concentration,   that    when   a  given 


quantity  oi  tins  ooid  is  mixed  with  an  equal  weight  of 
fuming    acid,    the    re  lilting    mixtun     will    onlj    contain 

slightly   n i   watet    thi ieci   Barj    to    produce    'I" 

monohydrate.     In  prtu  tise  where  a  fut 
cent,   '"  26   pel   i  est    oi   free  anhyd  Bated, 

for  mixing  with  it  a  sulphuric  acid  containing  92  per 
cent  of  Ht80|.     it  is,  i  important  to  carry  out  the 

analysis  in  a  vessel  BOS  '"  at 

radiation.     For  thi     purpose   I  have  found  a  Dewar 
vacuum  tube  to  be  most  satisfactory.    Th  tem- 

perature through  radiation  when  using  one  ol  n 
docs   not   materially   affect  the   result   within   the   time 
required    tor    analysis.     In    detail    my    method    of    pro- 
i  dure  is  as  follows  : — 

100  grins,  of  the  fuming  acid  to  be  '•  weighed 

in  a  Dewar  vacuum  tube.  The  temperature  (a)  is  noted. 
and  then  the  temperature  (b)  of  the  reagent  acid,  aftoi 
which  100  grms.  of  the  92  per  cent,  acid  are  poured  into 
the  Dewar  tube  and  thoroughly  mixed  bj  stirring  with 
the  fuming  acid  already  in  the  tube.  The  temperature 
(c)   of   the   mixture  is   recorded.     The  heat   of  reaction 

equals  c  -  a         ,  making  no  allowance  for  the  heat  capacity 

of  the  Dewar  tube.  In  order  to  avoid  corrections  for  thi 
heat  capacity,  or  any  other  small  errors  which  might  en  -  p 
in,  testB  are  made  in  this  manner  of  fuming  acids,  the 
composition  of  which  is  exactly  known,  and  from  these 
initial  determinations  a  table  is  prepared.  A'ofe :  Vacuum 
tube  No.  7145,  100  mm.  x  45  mm.  diameter,  sold  by 
Eimer  &  Amend,  is  a  convenient  size  and  shape  to  use 


Heat  of  reaction. 

Free  sulphuric  anhydride 

•  V. 

Per  cent. 

12' 

21-0 

73-2 

21-2 

74-4 

21-4 

75-6 

21-6 

76-8 

21-8 

78-0 

22-0' 

792 

22-2 

80-4 

22-4 

81-6 

22-6 

82-8 

22-8 

84-0 

23-0 

85-2 

23-2 

86-4 

23-4 

87-6 

23-9 

88-8 

23-8 

90-0 

24-0 

91-2 

24-2 

92-4 

24-4 

03' e 

246 

M*8 

248 

96-0 

25-0 

97-2 

25-2 

98-4 

26-4 

99-6 

25-8 

100-8 

25-8 

1020 

26-0 

It  will  be  noted  from  the  above  table  that  there  is  a 
difference  of  6°  F.  for  each  per  cent,  increase  of  free 
anhydride,  and  as  readings  may  be  depended  upon,  even 
with  the  simple  appai  in  used,  to  within  Ac  F.,it  will  be 
-ecu  that  the  results  obtained  should  he  extremely  accurate. 
They  are.  moreover,  can  led  out  very  easily  bj  an  ordinary 
intelligent  workman  :  the  time  required  for  the  deter- 
mination should  not  exceed  :'•  or  4  minutes  from  the  start 
to  the  finish. 

Ti  -t  of  ii.niiohydTaie. — The  same  principle  may  he  used 
to  give  a  most  accurate  determination  oi  the  strength  of 
sulphuric  acid  running  from  95  per  cent,  to  l"11  per  cent. 
II  ,m  L  hut.  of  i  ourse,  in  making  this  test  the  fuming  acid 
must  be  used  in  excess,  and  the  heat  developed  is  the 
measure  of  the  amount  of  uneombined  water  contained 
in  the  sulphuric  acid  which  has  been  to 

For  the  reagent  acid  is  used  ordinary  fuming  acid  of 
24   per  cent,   to   25  per  cent,    anhydride,  and   with  this 
fuming  acid  a  sulphuric  acid  may  be  tested  provided  it 
contains  from  94  per  cent,  to  100  per  cent.   H2S'>,.      It 
weaker  acids   are   to   be   used,  a  fuming  acid  contain 
more   anhydride    would    he   preferable.     The    analyst  - 
carried  out  as  follows  : — 100  grms.  of  the  sample  of  acid 
to  be  tested  are  weighed  into  a  Dewar  vacuum  tube  and 
the   temperature    (a)    noted.     100   grms.    of   the   fun. 
reagent  acid,  the  temperature  (b)  of  which  has  been  noted. 
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»i  added  to  the  paonohydrate  in  the  I  War  tube  and 
thoroughly  mixed  with  ii  by  stirring.  The  temperature 
ni  the  mixture  (e)  is  recorded.     The  heal  of  the  reaction 

equal-   c  '.     making   do   allowances   for   the   heal 

capacity  uf  the  tube ).      The  peoessitj  Uir  thc-o  allowances 
iviated  by  making  testa  of  acids  ol  known  composition 
as  m  the  case  oi  the  fuming  acid,  and  from  these  tests 
tin-  following  table  has  been  prepared: 


H  at        •   iction. 

It.SU, 

Heat  of  reaction. 

%H.SO. 

- 

114-u 

4U-.i 

96-6 

rT-o 

94-1 

96-7 

38-1 

96-fl 

94-3 

36-9 

96-9 

67-a 

!>4-4 

:•-: 

97-n 

94-5 

i   i 

97-1 

114-s 

94-6 

83-2 

97-2 

88-a 

94-7 

S2-0 

97-3 

iig-4 

94-8 

!Q.g 

97-4 

ei-3 

94-9 

29-5 

9  7-:. 

BOH) 

.;,.,, 

28-5 

97-i. 

-  - 

95 -1 

27-4 

97-7 

1 

95-2 

2«-4 

97-8 

95-S 

97-9 

.-..■•1 

95-1 

24-8 

gg-O 

53-9 

23-2 

98-1 

9  .-.. 

22-1 

98-2 

51-5 

21-0 

98-8 

50-2 

- 

19-9 

m-4 

49-0 

95-9 

l„.s 

98-5 

47- 

96-0 

17-7 

98-6 

4..-i; 

9«-l 

16-6 

98-7 

4. 1-4 

D8-2 

15-5 

98-8 

441 

963 

14-.'i 

98-9 

42-9 

■!.,.< 

13-5 

99-n 

41-7 

96-5 

From  the  above  table  it  will  be  noted  that  for  every 
ii-l  per  cent,  variation  in  the  acid  between  94  per  cent. 
and  99  per  cent,  HsSO(  there  is  more  than  a  degree 
difference  in  tin-  temperature  resulting  from  the  reaction. 
In  practise  I  find  thai  this  is  a  much  more  satisfactory 
method  than  titration  for  exactly  controlling  the  strength 
of  acids  within  the  limits  covered  by  the  tables,  and  is. 
moreover,  a  method  which  can  more  easily  and  accurately 
be  carried  out  by  the  workman. 

It  is  obvious  that  this  method  of  analysis  by  In  at  ol 
reaction  has  a  very  wide  application,  and  can  be  extendi'! 
to  cover  a  great  variety  of  compounds  :  for  instance, 
alkali  can  be  determined  by  measuring  the  heat  of  reaction 
developed  when  it  is  mixed  with  an  acid.  Salts  of  the 
weaker  liases  may  be  determined  by  decomposing  them 
with  a  stronger  base,  and  measuring  the  heat  of  the 
reaction,  etc..  and  the  method  is  subject  to  great  refine- 
ment by  using  a  variety  of  well-known  apparatus,  which 
has  been  brought  to  a  high  state  of  development  for 
measuring  the  heats  of  reaction  for  purely  scientific 
purposes. 


Nottingham  Section. 


Mating  hfld  at  Nottingham  on  .I/.,.,././//.  December  7th, 
1908. 


ME.   0.    QUIBELI    IN    Till;    i  II A II:. 


THE    SODA    BOIL. 

BY     S.     R.     TKOTMAN     AST)     S.     .1.     I'KNTEi  08T. 

Abstract. 

The  object  of  the  soda  boil  is  to  remove  the  natural 
albuminoid-,    pectins,    and    tannins    present    in    the 
cotton.      At    the    same    time    adventitious    dirt,    dn 
materials,    and  grease  are  also  removed.     Unsaponifiable 


oils,  if  present)  are  chiefly  removed  by  einulsifij 
while  the  saponification  of  the  grease  liberates  much 
mechanically  entangled  dirt,  which  is  then  removed  by 
the  action  of  gravity  or  pede-is.  Dressing  materials  are 
in  general  readily  soluble  in  boiling  alkaline  solutions, 
The  first  rule  of  successful  bleaehlng  is  undoubted!) 
a  complete  soda  boil.  If  grease  be  left  11  protects  the  fibres 
from  action,  and  make,  it  necessary  to  employ  stronger, 
bleaching  solutions,  with  the  accompanying  danger  of 
over  bleaching  and  tendering.  The  incomplete  removal 
of  nitrogenous  compi  unds  no!  only  causes  the  same  trouble] 
l>ui  is  directlj  objectionable,  owing  to  the  power  whioij 
I  -  have  of  ahsorhii  u  i  blot  hie,  giving  i  isc  to  chlorn- 
111  in.—  (Cross  ami  Bevan,  J.S.C.I.,   1908,  200). 

The  soda  boil  i-  Bometimes  preceded!  by  a  lime  boil, 
followed  1,\  an  arid  bath.  When  cotton  is  boiled  with 
lime,  lime  soaps  are  produced,  while  the  pectins  art 
verted  into  soluble  compounds.  After  the  linn  treatmi  ot. 
the  goods  arc  ttca ted  with  hydrochloric  acid,  to  decompose, 
the  lime  soaps  and  other  calcium  compounds.  They 
are  then  boiled  with  soda  lye,  to  reconvert  the  liberated 
fatty  acid-  into  soluble  soaps,  capable  of  being  removed 
by  washing.     An  advantage  claimed  for  the  use  of  lime 

is  that  if  g Is  be  impregnated  with  it.  they  are  protected 

from  mercerisation,  and  thus  stronger  solutions  of  soda 
can  be  used  without  danger.  The  advantages  of  the  lime 
process  are  not.  however,  great  in  comparison  with  the 
ed  cost  of  the  extra  processes  necessary,  and.  as 
a  general  rule,  in  this  district  at  any  rate,  only  weak  solu- 
tions of  caustic  s,,ila  are  used  with  01  without  the  addition 
of  sodium  carbonate.  The  latter  body,  although  possessing 
little  power  of  saponifying,  aids  in  the  formation  of  emul- 
sions, and  assists  in  the  removal  of  unsaponifiable  oils. 

When  cotton  has  been  thoroughly  bottomed  in  the  boil 
it  should  not  contain  more  than  traces  of  oil  or  nitrogen, 
and  the  completeness  of  the  process  can  easily  be  measured 
by  a  determination  of  the  residual  grease  and  nitrogen. 
When  cotton  has  not  been  thoroughly  bottomed,  patchy 
bleaching  frequently  n  suits,  and  ultimately  the  impurities 
left  in  the  fibre  work  their  way  to  the  surface,  causing  loss 
■  f  colour.  Bleached  cottons,  which  contain  from  0-25  to 
0-5  per  cent,  of  oil  and  nitrogen,  indicate  a  faulty  soda 
boil,  and  are  frequently  the  cause  of  complaint  and  claims 
for  damage.  The  difficulties  of  lye  boiling  are  often  in- 
creased by  the  necessities  of  quick  delivery  of  the  finished 
goods.  In  such  cases  the  use  of  potash  instead  of  soda 
is  desirable  where  the  cost  will  allow  of  its  substitution. 
The  results  of  a  number  of  experiments  made  by  us 
show  that  in  any  length  of  time  less  than  that  necessary 
for  the  complete  action  of  soda,  potash  will  always  remove 
about  20  per  cent,  more  than  soda  when  used  in  equimo- 
lecular  solutions.  The  conditions  necessary  to  en-ue 
a  complete  soda  boil  are  :— 

1.  The  use  of  suitable  water. 

2.  Good  packing  and  circulation  in  the  kier. 

3.  Absence  of  air  and  oxygen. 

4.  The  presence  of  sufficient  soda. 

5.  The  complete  removal  of  soda  immediately  after 
boiling. 

6.  The  absence  of  direct  contact  of  the  goods  with 
steam  pipes. 

7.  Purity  of  the  reagents  used. 

Water  used  in  soda  boil. — This  should  be  as  soft  as" 
possible.  H  hard  water  be  used,  it  will,  in  presence  of 
sodium  hydrate,  foim  lime  and  magnesia.  These  will 
in  turn  fix  their  equivalent  of  fatty  acids  as  insoluble 
soaps  in  the  fabrics,  and  the  latter  can  only  be  removed 
by  decomposition  with  acid.  The  damage  caused  by  lime 
and  magnesia  soaps  has  already  been  pointed  out  by 
one  of  us  (this  Journal.  I!t0.">.  267j. 

The  following  experiment  gives  a  concrete  example. 
Two  equal  quantities  of  cotton  were  boiled  with  caustic 
soda  solution,  the  solution  being  in  one  ease  made  with 
distilled  water,  and  the  other  with  water  containing 
40  parts  of  hardness  per  100,000.  At  the  end  of 
four  hours  the  fat  removed  was  estimated.  The 
Its  Bhowed  that  in  the  first  case  twenty-three 
per  rent,  more  of  the  total  fat  had  been  removed. 
Goods  bleached   with   hard  water  can  always  be  detected 
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by   i - -. t ini.it  ing    I  tH<  '  I   ;       tl ( 

icjd 

■  means  mi inion  i"  find  a  0  •"•  to  0-6 

,ii.,  doubt  thai 
i   lictti  i  than  hi.  i,  h     oftem   I   ivatei 
\    neutral   ~a]i -.    such   n     i-liloride   and   sulphates   ol 
nil.  if  present  in  any  quantity,  have  a  retarding  effi  i  I 

l  i,  edi  i  m  should  he  (insured  both  in  i  he  i 

water  and   eondi  u  ed    iteam     when     thi     I      Verj 

uffieicnl  to  causi    io     ol  pure 
ir.     In  one  ,  usi    il   lui     hei  n  proved  I"  bo  cau  ed  by 
■0  little  as  0-05  grains  per  gallon. 

Xho  i  afi  ful  p*  king  of  the 

ds  in  the  l<ii  i  great  importance.     Thoy  should 

inged  iluii  spaces  in  which  steam  or  air  could 

u  not  1"   formed  between  the  layers,  Bince  this  i- 

a  frequent  cause  of  overheating,  and  causes  mechanical 

•  sufficient    to    break    tine    goods.     The    closer    the 

packed  the  less  likely  this  is  to  1   i  pp  n,  but  close 

packing  emphasises   the   ini| I     I  circulation. 

d   plan  i-  i"  saturate  the  l:»'<"I>  with  caustic  soda 

tion  before  placing  them  in  tin-  kin.  ;n»l  t<>  pack  them 

i-  regularly  as  possible.      II   the  packing  be  uneven,  the 

liquoi    will   tend   to  circulate   freely   through   the   loosely 

ortions,  leaving  the  tightlj    pari,,, I.  which  ofiei 

sistance.     The    latural of   the  goods  can  be 

■,:  K  can  ied  oul  by  i  unning  i  hem  through  a 
bath  and  out  between  two  rollers,  to  remove  the  super- 
fluous liq They  are  then  run  straight   into  the  tier 

-i  be  taken  to  9ee  that  the  goods 

lie  completely  immersed   in  the  soda  solution,  and  that 
i      pi] me    in    contact    with    them.     Neglect 

•  -se   precautions  causes  incomplete  scouring  or  local 

I  mm    limning. 

circulation.     The    rate    of    saponification    yaries 

the  cube  of  tin-  rate  of  c  irculation.     The  lye  tends  to 

mie  weakened  in  contact   with  the  goods,  and   if  the 

lation   is  not   good   it    is  not   replaced.     The  rate  of 

nification  is  thus  diminished,  and  imperfect  scouring 

Its.     Most    kiers  are   provided    with   some   automatic 

iratus   for  ensuring   i  irculation.     The   commonest    oi 

these  is  a  spreader  beneath  a  false  bottom,  which  combines 

the  heating  and  circulation  of  the  liquor  in  one  operation. 

Ms  method  it   must    be  remembered   that   the  intro- 

tion  nt  the  steam  must  be  intermittent,  Bince,  as 

le  liquor  has  the  same  temperature  as  the  steam,  tin 

ei    will    simply    escape    without     causing    circulalioi 

Main    othei    method     ol     miming  circulation   have   been 

ribed  in  the  Journal  ol   this  Society,  amongst   which 

i  vacuum  (1909.  979),  and  a  horizontally 

perforated    spreader    (1902.  0121.  tin-    u-c    ,,i    p>  -rforatcd 

centra    cylinders  (1902.  342).  and   an  aspirator  (1908. 

1016).      In  Barlow's  kier.  circulation  is  induced  by  graviu. 

whili  ■   and  Spende's  kier  an  automatic  spring, 

iffeeted  by  the  pressure  in  the  kier.  coutrols  a  valve,  which 

in    turn    regulates    the    circulation.      Perhaps    the    most 

live  method  of  producing  circulation  is  the  centrifugal 

Kin  p.   which   continuously    withdraws    liquor  from    the 
ttom  of  the  kier.  and  sprays  it  on  to  the  goods  at  the 

This  is  perhaps  the  condition 
tinl  in  good  soda  boiling.     Although  dilute  boil- 
ing s.,da  has  no  action  on  cellulose  in  the  absence  of  air.  it 
readily    attacks    it    in    the    presence    of    oxygen,    forming 
I  is<       The  production  of  oxya  llulose  means  des- 
tion  of  tissue,  and  consequently  tendering.     More, 
a  fabrii  containing  oxycellulose  often  develops  a  brownish 
1     on    keeping.      Air    is    sometimes    present    owing    to 
packing   oi    iui|ierfect    soaking   of    the   goods.     Not 
mil>  'nding on  heating,  pro. 

duces  air  bubbles,  whii  l|  protect  the  cotton  from  the  action 
of  the  lye.  Tin-  tendency  to  oxidation  is  increased  by 
the  power  which  rotten  has  of  absorbing  gases. 

Th-    pros.,  soda. — Not   only   must  the 

quantity  of  lye  be  sufficient  to  cover  the  goods,  but  it 
must  contain  a  sufficient  quantity  of  alkali  to  saponify 
and  render  soluble  the  impurities.  In  this  respect  the 
use  of  old  lyes  without  previous  analysis  is  to  be  depre- 
cated, and  il  is  too  often  forgotten   that   a   hydrometer 


eannoi    give   reliable   rmation   in   thi    presence  ol   . 

un  ol  oluble  i  ompound       No  ol  I  lyi 

without    tin    dl  I atioli  of  the  oau  t)d        ilium 

ionate   bj    titration      Groat  care  should  be  taken   to 
i ,  ni,  ,,|l  ,u  oihi  iwisi   remove  any  impurities  present  in  lie 

caustic  soda,    rinoe  many  of  them   have  a  directly  in- 
hihiiine     effect     upon     saponification.     This     |>oint     will 
etui  I,,  il   to  later. 
Rapid    removal    of    soda    aftei    boiling.     Aftei    boiling 

tin     goods  should    he    u.l-ln,  I      ,,   I. il    .1  ,    pos-llilc    III    tin     kill 

and  not  exposed  lo  the  action  of  the  air  until  only  traci 
ol  the  sods  are  present  The  inoompli  be  o  moval  oi 
bet the  i 1-  are  expo  ed  to  the  air  favours  the  pro- 
duction oi  oxyoellolo  e  -<  mentioned  above,  bat  it  is  also 
objectionable  Eoi  anothei  reason.  If  cotton  be  left 
exposed  to  the  air  in  contact  with  a  weak  solution  ol 
caustic  Boda,  the  latter  will  gradually  become  concentrated 
by  evaporation,  especially  if  the  solution  be  hot  to  start 
with.  Iii  this  way  the  lye  will  gradually  reach  the  strength 
accessor]  to  exercise  a  mercerising  effect.  Mercerisatior 
is  acoompanied  by  shrinkage.  In  the  case  of  goods  lib 
kid    curtains,  containing  a   tightly  made   pattern,   thi 

pattern      I g   unyielding,  offer  considerable   rem  ban 

to  the  shrinkage,  and  thus  considerable  tension  results 
The  bobbin  threads  being  much  finer  than  the  remainder, 
an-  often  unable  bo  withstand  this  tension,  and  con- 
sequently break  in  the  subsequent  stretching  process. 
Kvcnif  t'hovdonnt  break,  considerable  distortion  ol  patti  n 
often  t,  suits.      This  is  mostly  caused  by  lifting  the  lid    ol 

the  kier  exposing  the  goods  at  the  top,  which  get  partiallj 
drj  instead  of  washing  at  once. 

Absent*  n/ direct  contact  of  the  good*  iviih  iteam  pip 
In   all    weH-construoted    kiers,   this  is  provided    against. 
The  goods  frequently  become  burned  through  direct  con- 
tai  t  «  ith  pipes. 

Purity  of  reagents  used.  It  is  easy  to  obtain  caustii  soda 
of  a  high  degree  of  purity,  but  'some  samples  contain 
notable  quantities  of  sodium  chloride  and  sulphate,  and 
OOI  asionallv  alumina  as  aluminate.  Experiments  made 
by  us  have'  shown  that  these  impurities  exercise  a  greatei 
effeoi  upon  the  removal  of  the  impurities  than  is  usually 
recognised.     The    results  of   these  experiments    will    be 

brought    before    the   .Society   shortly. 

'  .,,/,,,/,  fa  „■  m  of  boil.  The  following  are  typical  analj  ses, 
showing  the  difference  between  a  well-boiled  cotton  and 
one  from  a  faulty  process. 

G 1  material     Bad  Material. 

Mineral  matter     0-05—0-75  ..  1-1)11 

|,r,.,.  fst  0-10—0-15  . .  0-S5 

I  at  ass,,;,, traces  ..  0-25—0-511 

Nitrogen      0-05— 0-10  ..  0-2d—  0 

nihil   bodiei   u  ed  in   (yi    boiling.  -Other  alkaline  

pounds  are  also  used,  with  or  without  caustic  alkali-,  tin 
chief  of  which  are  sodium  carbonate,  sodium  silicate. 
sodium  borate,  or  borax.  Sodium  carbonate  has  already 
lien  referred  to.  its  thief  use  is  as  an  emulsifyer.  and  the 
same  may  be  said  of  borax.  Neither  have  any  detri- 
mental effect  on  cotton.  Sodium  silicate  has  considerable 
-curing  properties,  but  its  use  is  not  advisable  with  fine 
goods,  owing  to  the  possibility  of  the  silica  being  deposited 
and    mechanically    damaging    the   goods.     As    is    to    I" 

,  I,  id,  no  in  of  thesi  ln„  lie-  remove  SO  much  from  cot  Ion 
as  caustic  alkali,  a-  is  seen  by  the  following  table  of  ex- 
periments,  made  upon   the   same   cotton: — 

Percentage  Ins-. 

,  m-ii,    potash       00 

Caustii   soda  *"*J 

soitiuin  carbonate        3-70 

'    Sodium  borate       '-]""" 

Sodium  silicate 2-40 

mniring  and  lyt   boiling. — The  physical 

changes  due  to  scouring  and  lye  boiling  are  : — 

1.  Loss  in   weight. 

2.  Loss  in  length. 

3.  Alteration  in  count. 

4.  Increase  of  tensile  strength. 

5.  Alteration  in  twist. 
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Loss  in  icright. — Very  few  attempt*  have  been  made  to 

.1.   i  li   1  se  that  may  be  expeoted  when 

ordinan  cotton  yarn  or  goods  are  subjected  bo  tb 

lx.il.      this  is  to  be  wondered  at.  considering  how  often 

disputes  aria   as  to  the  allowance  to  be  made.     Although 

both  parties  to  a  dispute  have  their  own  ideas  on  the  subject, 

rarely    rest   upon    quantitative   experiments,  since 

neither,  as  a  rule,  knows  the  condition  of  the  goods  before 

or   after    bleaching   with   respect    to    moisture,     Thus   a 

bleacher  receives  100  pound  in  yarn,  containing 

I  water,  and  delivers  say  90  pounds  of  bleached 

yarn  con!       ing  Y  per  cent,  of  water.     The  apparent  loss 

is  10  lbs.,  01   1"  per  cent.,  but  the  real  loss  can  only  be 

when  X  and  Y  are  known  and  allowed  for. 

Thus,  if  when  received  the  yarn  contained  92  per  cent,  of 

■  In  yarn  and  8  per  cent  of  water,  it  must,  after  bleaching, 

be  calculated  to  the  same  percentage  composition  before  the 

i  be  found.     The  best  way  of  doing  this  is,  of  course, 

nninethe  "  condition  weight "  of  the  yarn  before  and 

after  treatment. 

The  following  table  is  a  summary  of  a  number  of  tests 
maele  with  common  counts  in  this  way.  and  since  they  have 
been  made  under  strictly  scientific  conditions,  should  prove 
of  some  value. 
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Reputed  count. 

Percentage  loss. 

N tests 

24/2  Am 

5-30 

7 

82/2  Am 

4-01 

36 

40/2  Am 

4-35 

15 

70/2  Am 

29 

70/2   Eg 

6-54 

8 

80/2  Bg 

4-59 

12 

100/2   Bg 

4-35 

18 

120/2  Eg 

4-60 

12 

150/2  Eg 

4-55 

6 

Loss  in  length. — The  shrinkage  due  to  boding  varies 
very  much  with  the  conditions.  In  the  foregoing  experi- 
ments the  length  of  the  yam  tested  was  measured  before 
and  after  boiling,  the  average  loss  being  2-6  per  cent. 
In  commercial  bleaching  operations,  it  is  usual  to  allow 
5  per  cent.,  but  this  should  not  be  reached. 

Alteration  in  Count. — Since  count  depends  jointly  upon 
weight  and  length,  it  is  obvious  that  it  will  be  affected 
by  both  of  the  above  losses.  In  speaking  of  an  alteration 
in  cunt,  one  must  be  careful  to  distinguish  between  the 
apparent  count  and  the  true  count  at  correct  condition 
with  respect  to  moisture.  The  apparent  alteration  in 
count  may  be  quite  as  misleading  as  the  apparent  loss 
in  weight  for  exactly  t  he  same  reasons.  The  following  table 
shows  the  results  of  a  large  number  of  tests  of  cotton  yarns 
before  and  after  lye  boiling,  in  each  ease  the  "  true  " 
count  being  given. 


Count  before  lye  boil. 

Count  after  lye  boil 

ji 

25-70 

32 

40 

42-0 

70 

72-58 

80 

83-90 

100 

104-60 

120 

l2.Viifl 

150 

167-50 

It  will  be  noted,  as  might  be  expected,   the  alb 
gradually  increase-  with  the  cm. 

k  -itrength. — After  a  pro]  erly  conducted 
lye  boil,  yarn  will  always  show  a  create]  bn  il  ing  trength 
than  before.  Any  weakening  which  might  result  from  the 
removal  of  waxy  matters  is  probably  more  than  made  up 
for  by  the  thii  kening  and  felting  of  the  fibres.  Pies 
such  as  Lie.  aetimes  weaker  after  the  boil, 

because  the  ds  have  been  unable  to  stand  the 

strain  caused   by   the  shrinl  bo  careless  boiling. 

As  a   general   rule,   any   difference   of   breaking   strength 
n    unbleached    and    bleached    yarn    is    due    to    the 
bleacl  '   the  soda  boil. 

\lt<  ration  in  twist — In  addition  to  the  alteration  pro- 
duced  in  the  natural  twist  of  the  cotton  fibre,  the  soda 
boil  causes  an  increase  in  the  number  of  turns  per  inch  in 
a  yarn.  This  is  due  to  the  combined  effect  of  shrinkage  and 
tightening  of  the  cotton.  We  have  made  a  number  of 
.  \p<  riments  upon  this  point,  and  find  that  the  increase  in 
turns  is  on  the  average  15  per  cent. 
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THE  RONCHESE  METHOD  of'  DETERMINING 
AMMONIA  AND  ITS  EXTENSION  TO  THE 
DETERMINATION  OF  THE  TOTAL  ACID  CON- 
TENT  OF  ORGANIC  AMMONIUM  SALTS  AND 
AMMONIACAL   SOLUTIONS. 

BY     JOHN     II.     WILK1E,     B.SC,    A.I.C. 

In  the  papei  by  Wood  and  Trotman  on  "  The  Amount 
of  Skin  Substance  dissolved  in  Fellmongers'  Collecting 
Limes"  (this  J.,  1909,  Dec.  31st,  p.  1304),  the  authors 
incidentally  referred  to  some  work  of  Bennett  (this  J., 
1909,  291),  who  suggested  the  employment  of  the  Ronchese 
method  in  Kjeldahl  work.  This  method  depends  on  the 
tact  that  in  the  presence  of  a  large  excess  of  formaldi  hydr 
ammonium  salts  form  hexamethylenetetramine,  liberating 
the  acid  quantitatively  :  the  liberated  acid  is  then  directly 
titrated  with  standard  alkali  and  thus  a  measure  of  the 
ammonia  obtained.  Considering  the  potentialities  of 
the  method  its  scanty  treatment  in  literature  is  remarkable. 
Ronchese  treats  two  cases.  Neutral  salts  are  treated 
as  just  described.  Acid  solutions  require  preliminary 
neutralisation,  which  is  effected  in  another  portion  of  the 
solution  than  that  actually  used  for  the  ammonia  deter- 
mination, because  of  the  inapplicability  of  phenolphthalein 
for  the  neutralisation  of  ammonium  salts.  \\  ater  free 
from  carbon  dioxide  is  directed  to  be  used,  and  20  per  cent, 
formaldehyde  is  the  strength  employed,  at  least  2  e.c. 
being  added  for  each  1  e.c.  of  A:/10  ammonia  present. 
The  method  is  available  only  when  the  neutrality  of  the 
^alt  to  a  suitable  indicator  can  be  ensured,  otherwise  then- 
is  no  certainty  that  the  acid  liberated  is  derived  wholly 
from  an  ammonium  salt.  Now  since  the  usual  indicator 
for  this  purpose,  methyl  orange,  is  not  available  for  the 
weak  inorganic  acids  or  for  organic  acids  generally,  tin- 
method  as  published  is  limited  to  quite  a  small  number  of 
salts,  sulphate,  nitrate,  the  halogen  salts,  &c.  Ronchese 
does  not  seem  to  have  made  this  differentiation  clear. 
He  assumed  the  normal  composition  of  the  so-called 
neutral  ammonium  salts,  and  returned  in  terms  of  aimi 
all  acid  liberated  by  the  formaldehyde.  Of  course  such 
an  assumption  is  untenable. 

As  a  result  of  a  somewhat  considi  raole  experience  Of 
the  method  in  the  ease  of  the  salts  above  cited.  I  find  it 
advantageous  to  slightly  modify  the  directions  of  RoncheM 
A  solution  of  the  ammonium  salt  is  prepared  in  wain 
free  from  carl lioxide,  one-tenth  molecular  for  the  sul- 
phate and  one-fifth  for  the  other  salts  cited.  10  e.c.  of  thh 
solution  is  transferred  to  a  small  flask.  A  drop  of  methyl 
red  (c/.  injra)  is  added  and  exact  neutrality  effected  DJ 
addition  of  alkali  or  acid  as  the  case  may  I.e.  9 
e.c.  oi  In  per  cent,  formaldehyde  solution  (neutralise) 
immediately  before  use-)  is  added,  and  the  liberated  ;>n< 
is  titrated  with  3A'/20  barium  hydroxide  solution,  usim 
phenolphthalein  as  indicator,  until  the  solution  just  turn 
pink  :  the  end  point  is  quite  sharp  and  the  results  an 
excellent.  It  will  be  noticed  that  I  differ  from  Ronchese 
in  ensuring  preliminary  neutrality  in  every  case  by  usiD| 
,i  more  dilute  formaldehyde  solution  in  less  amount,  am 
by  substituting  baryta  for  soda.  Since  phenolphthalein  i 
the  indicator,  the  advantages  accruing  from  the  use-  o 
are  bi  II  evident.  The  more  dilute  formaldehyde 
solid  ion  enables  neutrality  to  phenolphthalein  to  be  effectei 
harply,  and  I  find  the  presence  of  methyl  red  o' 
methyl  orange  in  no  wise  vitiates  the  end  point  with  th 
phenolphthalein.  1  would  again  insist  that  in  no  sens 
can  the  process  bo  accurate  unless  exact  neutrali-atio 
t  .  Elected.  Obviously  the  solutions  to  be  tested  mu> 
be  free  from  carbon  dioxide  :  if  present,  the  solution  muf 
be  boiled  under  a  reflux  condensor,  acid  being  added 
necessary. 

So   far   as   I   am   aware,     Ronchese  did    not    examin 
the      second       class     of     ammonium     salts.       those 
which   initial    neutralisation    with    a     reliable    indicate 
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h  impossible.  In  the  ease  of  anj  monoba  io  i 
,i.  i,i  the  salt  nui\  bo  Doutral  (normal),  acid,  01 
lini'.     In    tin'    lirst    i  .i  io    tin  of     i'  id    Lib 

On  treatment   with  uuutral   formaldehyde  ii 
pMsuremeut    oi    tho    ammonia.     Lf 
tli,-    n  boJI    obi  .him  ,i    will     be    too    high,    foi     i"'i!i    i  be 
ombined   acid    «ill    I"'    returned   as   ammonia. 
It  tin'  salt  is  alkalini    tin    result  will  be  too  low, 

mmoma  uill  ment.     But  in  -ill  three 

i  approximately  correct  measurement  oi  <' 
a  ill,    both   fret    and   combined,   will   be   obtained,     The 
ammonium   salts   oi    salioylic,    benzoic,    wlphurii 

ill,  .   .i.  .ii,  .   and    \  alorianii    ai  ids   Im  ■  ■    bei  D 
•jpunined  bj  this  method,  and  in  all  ii  results  have 

Ii  en  obtained.     In  the  casi   oi  sui  i  mil   and  i 
ii  >>,    .  |  ible,  and   A  ,  5    olutions  were 

■••pared    in    wat  i    i  ai  bon    dioxide.     Four 

portions  of  Hi  c.c.  of  each  solution  wero  transferred  to 
■Ball  Basks  to  w  bi<  tivi  Lj  0*0,  I  0,  -  0, 

of   \    l  ii  m  mi  una  ;  20  c.c.  of  10  per  cent,  neutralised 
jgrraaldehyde  were  then  added  and  the  acid  titrated   ii 
Hit-  u-u.il  manner.     (To  thi   i  spi  riment  containing 
M  .mil" 3  0  i  ,c.  of  A',  1 1  30  c.c.  oi  foi  maldehyde  was 

instead  of  20  c.i  .  In  ill  ca  es  the  maximum  enoi 
was  about  1  per  cent.,  but  I  Bhall  not  at  present  deal 
farther  with  the  subjoct  until  I  have  looked  more  full] 
into  it.  As  fat  as  mj  evidence  goes  there  is  a-  distinct 
Naidual  alkalinity  in  the  case  of  organic  acids  whioh  is 
Inch  more  marked  in  some  cases  than  others.  The 
Maximum  in,,'  observed  as  already  mentioned  is  about 
1  per  cent.,  tlu^  residual  alkalinity  to  a  certain  extent  being 

■  i.ni.i  1  to  tho  amount  of  am uis    iriginallj  present, 

,;u,l  apparently  being  independent  of  tbo  actual  amount 
i,f  formaldehyde  present,  provided  a  certain  minimum 
i-  exceeded. 

Soxamethylenetetramine,  the  condensation  product   of 

lehyde  and  ammonia.is  a  perfectly  stable  substanci  j 
it  is  a  monacid  base  and  maj    i»    determined  with  fair 

v  by  direct  titiatimi  with  A',  I  acid  in  presence  i,t 
methyl  orange.      I   I  grm.  is  transferred  l"  a  small  beaker 

ther  cylindrical  vessel  of  small  diameter  and  10*5  i  i 

"t  A    1  sulphuric  acid  is  added  and  the  amine  dissolved 

ring;  a  few  drops  of  methyl  orange  solution  are 
laded  and  the  excess  of  acid  titrated  with  N/\  sodium 
hydroxide   solution.     Hexamcthylenetetramini     maj    also 

be  determined  very  conveniently  by  the  E ;hese  method 

ait.  i  destruction  with  a  limited  amount  of  sulphurii  acid. 
About   0.07   grm.  is  gently  heated  in  a  100  c.c.  Kjeldahl 

with  -  c.c.  of  concentrated  Bulphuric  acid 
uniil  a  colourless  solution  is  obtained  an  operation 
which  takes  some  two  or  three  hours.  When  cool,  25  c.c. 
of  water,  two  drops  of  methyl  re, I  ami  caustic  soda  freed 

arbonate  l>\  treatment  with  barium  hydroxide  is 
Idded  ,lrii|i  by  drop  until  the  solution  is  nearly  neutral 
Aftii  cooUng.  neutrality  i<  effected  by  addition  of  32V  20 
Iwriuni  hydroxide  solution,  formaldehyde  and  phenol- 
Ohthalein  are  added,  and  the  b berated  acid  is  titrated  In 
the    usual    manner.     Since    the    final     i 

ethylenetetnimine,  the  determination  involves  a 
earious  i  ycle. 

With  reference  to  the  use  of  the  loin,  hes,  method  in 
Kjeldahl  determinations,  it  will  be  seen  from  the  above 
that  Bennett  (this  J.,  1909,  291  I  has  tailed  to  draw  atten- 
tion to  certain  necessary  precautions.  Thus  the  uso  of 
phenolphthalein  in  the  preliminary  neutralisation  of  the 
ammonium  salt  is  to  be  deprei  ated,  and  so  also  i  be  employ  - 
Hunt  of  barium  carbonate  to  neutralise  the  formaldehyde  ; 
attention  should  also  have  been  drawn  to  the  net 
of  freeing  the  strong  caustic  soda  used  from  carbonate. 
The  method  was  tested  bj  adding  -<>  i  .c.  of  A  In  ammo- 
nium chloride  solution  to  5  c.c.  sulphuri  omewhat 
diluted  and  determining  the  ammonia  in  the  manner 
described  for  hexamethylenetetramine.  Though  the 
result-  obtained  were  iiuite  near  theory.it  seems  to  me 
that  distillation  is  to  be  preferred  if  as  much  as  5  c.c.  of 
Concentrated  sulphuric  acid  requires  preliminary  neutrali- 
ourse  if  solutions  of  soda  absolutely  free  from 
carbon  dioxide  and  barium  are  available,  the  end  point 
will  be  much  clearer  because  ef  the  absence  of  precipitated 
barium  sulphate. 


Methyl    red,    | 
acid,   ,      a  recent  di    overj    oi    Rupp  and  Loose  iihi«J. 
1908,  1223)      [to  <  to  t  bo  i 

of  methylorange  bu  much  tiarper.  ft  may  be  used  with 
V/1O0  di      ,",  d  for  a  i   «itii  wi  all  ba  i         I 

ii  i \e  to  express  my  i  to  Messrs.   boots,  Ltd., 

in  whose  laboratory  the  work  wuaoarried  out, 

DISCUSSION  ON  THE  DETERMIN  VlinN  OS  LEAD 
l.\  THE  PRESENCE  OE  [ROK  (thi    I.,  1909.  036). 

II Y    J.     M.     Wil.l,  I 

Mi    u   ,  i.  the  d  ii  flj  reviewed 

ol  |, ,  i  -  of  his  investigation. 

The  estimation  ol  small  quantities  "i  had  by  com- 
,..,,  ,,n  i,t  the  < nit  developed  by  hydrogen  sulphide  in 
,-  nl  Bolution  w  nli  1 1,  .  knon  a  amount  -  ••! 
lead  under  similar  i  ond i      is      -    long  time. 

TIliN       Mlll|,|,  I UK  ■      '       ■ 

drawback  that  the  tints  di  vi  lop  d  are  of  a  greyish  coloui 
w  in,  h  doe     not    lend   it  i  If   readilj    to  of  com 

on      In  alkaline    lolution  i    peciallj    in   thi    presence 
of  an  oil;. on,    acid      hydroi  nniably — 

,-,.  ohocolati    brown  tint    is  obtained   whioh  is  immensely 
comparative  purposes,  but  in  presence  of  traces 
of  iron,  yellow  or  greeni  b  black  colourations  are  produced 
which  rin, l,i   the  h   i   oseli  Ln  view  of  the  universal 

occurrence  of  iron  it  was  oi  the  first  importance  that  the 
test  should  be  so  modified  as  to  enable  it  to  !»■  carried 
out    in    tin  of    small    amounts    of    that    wide- 

spread impurity.  Dr.  Teed  suggested  the  addition  of 
potassium  cyanide  after  having  previously  made  the 
solution  alkaline  with  ammonia,  it  being  supposed  that 
under  these  conditions  ferrous  and  ferric  compounds 
were  quantitatively  converted  to  alkali  terrocyanide  or 
ferricyanide  as  the  case  might  be.  To  prevent  pre- 
cipitation of  iron  h\, In, \iil,s  l,\  the  ammonia  Teed  added 
tartaric  arid,  which  acts  as  i-  Well  known  by  forming 
stable  complexes  from  which  no  iron  is  precipitated  by 
ammonia.  Shortly  afterwards  Warington,  in  an  important 
investigation  on  the  determination  of  had  in  citiic  and 

tula id  .     howed    that    the   method   was  capable  of 

,-,,ii.,  .    il    properlj    carried   out-   insisting 

that  the  standard  lead  tint  must  in  all  case  bi  developed 
under  precisely  similar  condition  I  i  that  occurring  in 
the  test  it  -  U      Thus  if  lead  was  to  hi   d  termined  in  say 

,,1    the   comparisons    must    be    made    bet 
solutions    containing    the    sane  -    of   the    an, I 

ami  not  between  the  tartaric  acid  solution  and  a  plain 
aqueous  solution  of  the  lead  salt.  Warington's  material 
was  apparently  free  from  iron,  and  so  he  contented  himself 
with   thi  that  in  its  presence  "the  solution 

made  alkaline  with  ammonia  should  be  treated  with 
potassium  cyanide  and  beat)  '1  to  near  boiling."  It  will  In- 
noticed  in  both  oi  thi  invi  I  gations  either  citric  or 
tartaric  acid  was  present  in  all  the  testa  made. 

Last  year  1  had  occasion  to  determine  lead  in  the 
presence  of  a  small  amount  of  ferric  iron  and  was  surprised 
to  find  that  none  of  thi  se  methods  worked.  On  addition 
of  ammonia  ferric  hydroxide  was  precipitated  which 
obstinately  refused  to  dissolve  on  boiling  with  potassium 
cyanide,  and  more  surprising  still  on  filtering  no  lead 
was  left  in  solution.  First  of  all  1  tried  tho  effect  of 
reducing  the  iron  to  the  f<  rrous  condition  but  things  wen- 
no  better.  The  next  thing  was  to  try  the  addition  of 
id  as  suggested  bj  Teed,  but  now  though  no 
ferric  hydroxide  was  precipitated  on  adding  ammonia 
the  bright  yellow  colour  of  the  ferric  complex  refused  to 
discharge  on  boiling  with  cyanide  and  things  were  in  an 
impasse.     This  then  was  the  origin  of  my  paper.     Aft* 

i  deal  of  work  I  found  the  question  solved  itself  very 
simply  if  two  essential  conditions  were  observed: 

(1)  The  iron  must  be  in  the  ferrous  condition. 

(2)  The  ferrous  hydroxide  must  be  precipitated  under 
conditions  that  ensured  its  intimate  contact  with  the 
potassium  cyanide. 

If  these  conditions  were  observed  there  was  no  necessity 
to  add  citric  or  tartaric  acid  to  prevent  precipitation  of 
iron,  in  fact  the  addition  of  either  of  these  two  acids  pro- 
vided an  unlooked  for  difficulty.  I  had  found  sodium 
sulphite  the  most  satisfactory  reducing  agent.  a>  it  w.i 
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madDj  obtained  lead  free  mid  its  presence  did  not  involve 
mpheations.  Hut  when  citric  or  tartaric  acid  was 
present  sodium  sulphite  was  utterly  useless  as  a  reducing 
agent  and  great  difficulty  was  experienced  in  finding 
a  reduoer  which  would  art  in  the  preaenoe  of  these  two 
Pot  instance,  a-  cited  in  the  paper,  it  was  found 
that  in  the  presence  of  citric  acid  0-1  v  MB  pro- 

duced so  highly  coloured  a  solution  that  the  test  was 
rendered  useless.  Quite  early  it  was  noticed  that  the 
presence  of  ammonium  salts  accent  uatcel  the  difficulty  due  in 
all    probability    b  ii     ■"  id 

complexes,  but  ultimately  it  was  found  that  sodium 
thiosufphate  effected  thi  on  in  a  thoroughly  satis 

factory  manner.     Thus  a  method  was  develop 
applicability.     As  ha*  already 

to  U'  tested  must  he  colour!  the  alkali  sulphide 

1-   added,   for   otherwise   the   initial  colour   may   entirely 
obscure  that  due  to  the  had  sulphide.     This  is   a  p 
the  tir-t  importance,  and  aii  ry  case 

iron  is  the  sole  colouring  agent  one  ha-  to  consider,  you 
will  see  the  necessity  of  the  routine  met! 
to  that  element.  Perhaps  on  this  account  the  title  of  my 
|ea|>er  is  somewhat  misleading  in  suggesting  that  the 
method  need  only  he  used  in  the  known  presi  qi  i  oi  iron — 
it  is  dangerous  to  over  assume  its  absence  since  no  extra 
complication  is  involved  in  guarding  against  it. 

The  method  of  testing  1  recommend  is  as  follows: — 
\  given  amount  of  the  substance  is  dissolved  in  water 
and  if  not  already  acid  a  tew  drops  of  acetic  or  other  acid 
is  added  to  give  a  distinctly  acid  reaction,  1  c.c.  of  Id  per 
cent,   potassium  cyanide  is  then  added  and  finally  a  con- 
siderable excess  of  ammonia.     If  the  solution  is  colourless 
at  this  stage  it  only  remains  to  add  a  few  drop-  of  -odium 
sulphide.     Should  a  colourless  solution   not   be   obtained 
that   a   certain   amount  of  iron   is  present.      If 
_  nally    present    in    the    ferrous    condition    the    colour 
'eating  to  boiling,   but  if  orginally  in  the 
ferric  condition  it  is  necessary  to  put  on  a  fresh  experiment. 
To    the   aeid   solution   as    previously    made   a  few    drop* 
of     .V    In    sodium    thiosulphate    are    added.       The    exact 
amount  depends  to  a  certain  extent  on  the  amount  of  iron 
sent.     The  solution  is  heated  -lowly  to  incipient  boilit  g, 
allowed  to  stand  uutd  the  colon,   suddenly  bleaches,  and 
then  potas-ium  cyanide  and  ammonia  are  added  a-  usual. 
An    exceedingly    interesting    point    arising    out    of    the 
investigation    is    the   discovery    of   the    great    adsorbing 
power  of  ferric  hydroxide  for  had.     It  was  found  that  with 
many   inorganic   salts   if    the    ferric    iron    exceeded    twice 
the  iead  present,  precipitation  was  complete  and  no  lead 
was  left  in  solution.     Subsequent  boiling  with  potassium 
cyanide  did  nothing  to  extract   the  lead  or  dissolve  the 
iron.     This  has  important  applications  in  the  preparation 
mi  had  free  reae. 

Mr.  Jobs  Whiit.  -aid  he  could  not  understand  the 
•incut  by  .Mr.  Wilkie  that  there  was  any  difficulty 
in  matching  the  colours  produced  by  minute 
of  lead  with  sulphuretted  hydrogen  in  aeid  solution.  Hi 
had  to  estimate  lead  in  a  large  number  of  waters,  and  using 
that  method  had  never  found  the  slightest  difficulty, 
while  the  presence  of  iron  in  great  quantities  had  no  effect. 
lie  did  not  know  why  one  wanted  to  part  from  the  ordinary 
method,  but  it  was  of  the  utmost  importance  in  mat. 
the  colours  that  a  definite  routine  should  be  adhered  to. 
Hi-  own  practice  was  to  take  100  e.c.  of  water  in  a  Ni 
cylinder  standing  on  white  opal  glass,  add  six  drops 
aeid.  mix  thoroughly,  then  add  6  C.C.  saturated 
sulphuretted  hydrogen  water,  again  mix.  and  compare 
with  standards  prepared  in  an  exactly  similar  manner. 
He  had  had  difficulty  in  estimating  minute  quantities 
of  lead  in  mineral  watei  beer,  Lemonade, 

or  ginger  ale.     It  had  been  pointed  out  by  Bevan  that  the 

-enee  of  sugar  multiplied  tie   apparent  eolo  i 
in   some    metals    about    lei,    tin,...      If    Mr.    W'ilkie   ..mid 
Buggest   any   method   of   estimating  minute   quantiti       .  i 
metal-  in   -neb  liquid-,   he  would   feci  obliged.     II 
desired    to  know   whether  M>.   Willrie  >  mild   confirm   the 
statements    of    Messrs.     Budden    and     II  srding 

e-timating  tin,  lead,  and  copper  in  the  same  liquid  ? 
Be  had  satisfied  himself  that  speaking  generally,  if 
good   excess   of   potassium   cyanide   were   added    before 


adding  the  sulphuretted  hydrogen,  the  coppet   was  pra< 
tioally  kept  up.  and  further  that  small  quantities  of  tin 

were  kept  up  by  hydrogen  peroxide. 

Mr.  T.  F.  Harvey  briefly  traced  tie   recent  evolution  of 
the  t.  emarked  t  hat  it  was  not  dealt  with  < 

point  of  view  of  drinking  water.-,  but  of  chemicals  He 
referred  to  Dr.  MacFaddens  report  to  tie  Local  Govern- 
ment Hoard  in  1907,  on  i  lie  occurrence  of  lead  in  citi 
and  tartaric  acids  and  in  cream  of  tartar,  and  went  on 
to  say  that  in  1904,  at  ..  meeting  of  manufacturers  ol  and 
trader-  in  cream  of  tartar,  at  which  several  public  analyst  - 
present,  it  was  agreed  to  adopt  as  a  practicable 
standard  of  purity  I'm  i  mmet'i  ial  purposes,  a  maximum 
lead  0-002    per   .int.    (20    parts   per    million). 

MacFadden,  in  his  report,  considered  this  ;i  satis- 
ory  limit,  lor  lead  in  tannic  and  citric  acid,  as  well  as 
in  cream  of  tartar,  tin  the  mini  hand,  the  Committee 
.t  Reference  in  Pharmacy,  in  their  Report  made  to 
Pharmacopoeia  Committee  of  the  General  Medical  Council 
in  1908.  suggested  therein  certain  fallacious  methods  of 
testing  lead  in  some  44  different  chemical  substance 
at  thi  I  .   suggesting  limit-  for  many  of  these  t» 

and  four  time-  as  sevoro  as  MacFaddens  limits  for  lead 
in  tartaric  and  citric  aeid  and  cream  of  tartar,  which  sub- 
stances arc  ingested  in  much  larger  quantity.  For  instance. 
it  was  suggested  that  hydrochloric  acid  and  calcium 
carbonate  should  contain  not  more  than  ten  parts  per 
million.  These  tests,  based  on  insufficient  data  and 
erroneous  assumptions,  overlooked  in  some  cases  lie 
presence  of  insoluble  lead,  occurring  as  sulphate,  bas 
carbonate,  etc.,  and  even  included  a  casual  direction  to 
filter  it  out.  Yellow  or  brown  colorations  were  corrected 
for  by  adding  burnt  sugar,  a  suggestion  which  was  quite 
indefensible,  especially  when  it  was  considered  that  any 
coloration  was  nearly  always  caused  by  the  presence  of 
ferric  hydroxide.  Inorganic  salts  containing  ferric  iron 
in  quantity  only  twice  as  gnat  as  the  lead  present,  appealed 
to  be  entirely  free  from  lead,  and  so  on.  The  method 
devised  by  Mr.  W'ilkie  overcame  these  difficulties,  and 
furnished   water-white  solutions  for  testing. 

Mr.  Wilkie.  in  replying  to  the  discussion,  stated  that 
his  method  was  not  specifically  intended  for  drinking 
waters,  but,  as  already  stated  by  Mr.  Harvey,  tor  chemicals 
generally.  There  was  no  good  reason  why  it  should  not 
be  used  for  that  purpose.  Warington  had  shown  clearly 
the  advantages  of  working  in  alkaline  solution,  the  colour- 
ation so  produced  lent  itself  much  better  for  purposes  "I 
comparison.  In  view  of  its  universal  adoption  he  did 
not  think  that  any  defence  of  the  alkaline  method  was 
needed.  In  the  majority  of  the  experiment-  cited  in 
his  paper,  the  salt  concentration  was  enormously  tughej 
than   in   any   conceivable    drinking    water.      He    had    not 

suggested  that  in  acid  solution  iron  in  amount  not    i I 

ill  the  lead  present  would  interfere.  Mr.  White 
had  drawn  attention  to  an  important  limitation  of  the 
acid  method  of  testing — that  after  addition  of  the  hydrogej 
sulphide  no  further  addition  of  lead  could  be  made. 
In  this  respect,  the  alkaline  method  of  testing  offered  a 
decided  advantage,  for  in  spite  of  a  widespread  impression 
to   the  contrary,   additional   had   could    be   added   if    the 

correct  i nl  had  not  beet  arrived al  initially.     Although 

a  constant  error  of  10-20  per  cent,  was  thereby  in 
matching  was  facilitated  very  considerably  indeed. 
With  regard  to  the  intensifying  action  of  sugar,  his  im- 
pression was  that  this  had  been  over-estimated.  Mine 
tie  pota  -nun  cyanide  uniform!}  present  in  all  the  teafl 
had.  a  distinct  intensifying  action,  the  effect  was  to  fiattef 
out  such  difference  very  considerably  indeed.  He  waj 
aware  of  the-  work  of  Budden  and  Hardy  to  which  Mr. 
White  had  ret.  ire, |.  but  at  the  present  stage  he  was  am 
in  a  position  i"  give  the  results  of  his  work  on  the  deter; 
ruination  of  tin.  He  would  refer  Mr.  White  to  Dr.  Schryvcr's 
report  to  the  Local  Government  Board  mi  the  deter- 
mination  of   tin    in   canned    I I-.      Tin    alkaline   method 

wa-  applicable  m  the  presence  oi  relatively  enormous 
copper.  In  the.. i-i  of  highly  coloured  organic 
matter,  the  method  of  wet  ashing  was  available.  Mr. 
Harvey's  remarks  were-  of  importance  in  drawing  attention 
to  the-  endorsement  by  MacFadden  of  the  trade  limit  of 
20  parts  per  million  in  the  case  of  tartaric  and  citric  acid 
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i'm    furnaces ;  Apparatus    foi     indicating    II" 

V.     I.,. in  .i  li  il,  >-. ,     St.    Pel    i  -luirg. 
Eng.  fat.  27,13-t.  Dee.  I  l.  I'.His. 

I  •.  ordci  to  ascertain  the  conditions  existing  in  furnaces, 
I  In-  amount  ol  cxci  ...  pa  sing  into  the  furnaci  ii  auto- 
matically determii  corded.  The  waste  gasis passed 
tirst  through  a  meter  which  revolves  a1  a  rati  iding 
I,,  'hi-  an ',"                            rg,  then  through  a  solution  which 

bs   i  arl  "i.  igh   a    second   similai 

meter,  then  through  a  solution  which  ulisml  -  the  residua] 
oxygen,  and  linally  through  a  third  meter.  The  gas  is 
maintained  at  tl        i  mperature  as  it  passes  through 

the  successive    meters.     The   amount  of   nitrogen   deter- 
mined by  the  last  meter,  divided  by  the  amount  of  nitrogen 
esponding  to  the  oxygen  consumed  in  the  furnace,  gives 
the  ratio  of  the  air  required  for  combustion  to  the  total  air 

1 1  intn  the  furnace.  Sine?  the  amount  of  nitrogen  in 
air  is  3'772  times  thi  amount  of  oxygen,  if  the  quantity  ol 
oxygen  as  determined  by  the  second  meter  be  multiplied 
[•772,  and  the  product  subtracted  from  the  total  resid 
ual  nitrogen,  the  amount  of  nitrogen  corresponding  to 
the  oxygen  consumed  in  the  furnace  is  obtained.  By 
means  of  a  i    complex  arrangement  of  differential 

.  this  ratio  is  continuouslj    reci  on  a  drum. 

— W.  H.  C. 

Mixing   devices     [mixing  gases  und  liquid*].      Felten   und 
Guilleaume  -  l^ahmeycrwcrke,    ict.-Gi  bVankforl  on- 

Maine,  Germany.      Eng.    Pat.    0012,    March   12,   1909. 
Under  Int.  Conv.,  July,  13,  1908. 

Tiu'  device  consists  of  a  nozzle  connected  with  a  supply  of 
liquid,  and  having  a  side  connection  for  gas.  ,../..  ozonised 
air.  The  liquid  issues  from  the  nozzle  into  a  conical  cham- 
ber, the  diameter  ..:  which  increases  in  the  direction  of 
Oow  of  the  liquid,  and  the  gas  is  drawn  in  through  the 
side  tube.  The  liquid  and  gas  then  pass  through 
nixing  chamber  having  b  erii  i  ol  perforated  plates,  the 
-  nf  one  plate  being  ovi  perforated  por- 

he  nexl   plate.     The  perforated   platea  an 
.1  then  edges  have  projections  «  hich  engage  »  ith 
the  apertures  of  the  following  plates,  fur  the  purpos 
holding  the  whole  in  the  correct  position.     J.  H     B 

Ap- 
paratus for  II.  Heei  P 
18,1909. 
Tiik  invent  inn  relati                   itns  for  cooling  air  or  water, 
i  lating  gases  with  Liquids,  in  which  one  or  more 
drums   or   rotors,    i                   on  a    horizontal    shaft    ami 
partially  immersed  in  a  Liquid,  continuously  bring  fresh 
layers  of  the  liquid  into  contact  with  the  current  of  air  01 


in  the  uppoi  part  of  the  apparatus.     According  to  thi 

invent  urn  Buoh  rot >  made  oy  rolling  spirally  upon  the 

hali  |ion  a  drum,  a  atrip  of  aheel   metal  corrugated 

transvoi  sly,  the  innei  end  "i  the  Btrip  being  Becured  to 
i  he  shafl  or  to  a  drum  upon  it,  and  the  whole  hell  in  posi 
tinu  l.\   rivets  or  otherwise.     'I'o  prevent  the  oorrugal  ii 
ol  contiguous  layers  from  closing  into  each  other,  a  plain 
strip  ,,i   metal   is  rolled   up    with   the   corrugated    strip. 

—J.  W.  II. 

Measuring  flowing  fluids ,    Device  for .     A.  G.    Bloxam, 

I. Ion.     Prom  Siemens-Sohuckertwerke  Ges.m.  b.  II.. 

r.,  rlin.  Eng.  Pat.  11,027,  May  10,1909. 
The  current  flowing  in  a  pipe  is  measured  by  placing  an 
obstacle  in  the  foi  m  ol  a  egmental  tongue  in  the  pipe  and 
determining  the  differenceof  pressure  before  ami  behind  it. 
The  tongue  maj  be  mounted  to  swing,  so  that  its  inclina- 
tion from  the  vertical  may  become  a  measure  oi  the  current 
Sowing,  or  ducts  may  be  led  from  before  and  behind  the 
obstacle  to  a  suitable  pressure-indicating  apparatus. 
Guiding  surfaces  are  provided  to  prevent  the  Sowing  liquid 
from  inlluen.  ing  the  stationary  liquid  before  and  behind 
theob  ta  li      3.  W.  II. 

Fill,  r  press)  s  ,'  Hydraulic  op  >•<<"/  '/■  ar  for .     <■•  [rwin 

and  E.  and  S.  H.  Johnson  and  Co.,  Ltd.,  London.     Eng. 
Pal     16,615,  duly   16,   1909. 
i   □   retraction  of  the  hydraulic  closing  ram  of  a  filtei  pre 
i-  effected  bj  means  of  chains  actuated  bya  second  ram. 
arranged  al  right  angles  to  the  closing  ram.     The  chain  . 
scoured  al  i  me  end  to  the  frame,  an  carried  round  pulley- 
on  the  cross-head  of  the  retracting  ram  and  then  round 
guide-pulleys  on  the  frame,  and  to  the  follower  of  the  pre 
!,,  which  they   are  secured.     The   final  adjustment  of  the 
closing  cylinder  is  made   by   means  of  a  hydraulic  hand 
pump.      .1.  \V.  H. 

Evaporators  for  ligut'd*  u-hich  deposit  crystals  :  Continu- 
ous —  .  T.  Suzuki,  Sunamnra,  Japan.  Eng.  1'at. 
26,537,  Dec.  8,   1908. 

Sbb  Fr.  Pat.  397,186  of  L908;  this  J.,  1909,691.     T.  P.  B. 

Distilling,  evaporating,  I"  ool  '    .'  MeUiod 

of  and  apparatus   for  0.    Briicke,    lb-  b 

Germany.     Eng.  Pat.  779,  Jan.  12,   I! 

Fr.  Pat  392,986  of  1908;  this  J.,  1909,  79.     T.  I'.  B. 

maces ,  Regenerative,  i  •     0.  Friedrich, 

Bobrek,   I  ppei    Silesia.      Eng.    Pat.    6561,    March    18. 
1909. 
m  i.  Fr.  I'u.  100,924  ol  L909;  this  J.,  1909,  1077.     I    :    B 

Gas-kiln.     E.    Schmatolla,    London.     D.S,    Pat.    942,013, 
Nov.  30,  1909. 
Pal    386,994  of  !9lte;  this  .1..  1904  740.— T.  F.  B. 
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rating  apparatus  ami  process.     \V.    \\ 
Fran  -  H.733  ftnd  941,734,  Nov.  30, 

1909. 

See  Stag.  Pat  26,806  of  1907  ;  this  1..  1008,  740.— T.  F.  B. 
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Coal;  Effect  in  .     D.  White.     U.S 

Survey;  through  J.  Gas  Lighting.  1909.   108.  618. 
From  a  comparative  study  of  ultimate  analysis  of  eoal. 
the  author  concludes  that  oxygen  has  approximately  the 

same  effect  as  ash  on  tfa  value.     If  the  calorific 

value  be  taken  as  ordinate  and  the  ratio  of  carbon  to 
oxygen  plus  ash  a-  m  be  drawn, 

the  variations  from  the  curve  not  exceeding  1  per  cent,  oi 
the  ealorifie  value.  The  greatest  variations  oceur  with 
weathered  coals,  with  anthracitic  coals,  and  with  boghead 
eannel  coals.  The  weathering  of  lignites,  bituminous 
couls,  and  peat,  is  accompanied  by  an  Increase  in  the  per- 
centage of  oxygen,  and  a  decrease  in  the  calorific  value. 
The  coking  quality  of  the  coal  can  be  referred  to  the  ratio 
of  hydrogen  to  oxygen  in  the  dry  coal.  This  ratio  is  59 
per  cent,  or  over  in  coking  coals. — A.  T.  L. 

Oas-producer  tests.  R.  H.  Femald  and  C.  D.  Smith. 
U.S.  Geol.  Surv.  Bull.  No.  393.  .Mining  World,  1909, 
1025   1027. 

In  order  to  determine  the  fuel  consumption  during  a  test 
run.  the  fuel  bed  should  be  in  the  same  condition  at  the 
end  as  at  the  commencement  of  the  run,  and  should  have 
the  same  depth.  The  depth  may  be  measured  by  providing 
four  sets  of  sight-holes  90°  apart,  the  holes  in  each  set  being 
one  above  the  other,  and  ti  inches  apart.  In  this  way  the 
position  of  the  top  and  of  the  bottom  of  the  fuel  column 
can  be  determined  at  four  points,  and  the  mean  is  taken 
in  each  case.  An  error  of  4  to  6  inches  may  occur,  aud 
prolonged  sufficiently  to  render  this  un- 
important. Any  correction  for  a  difference  in  the  depth 
of  the  fuel  bed  before  and  after  the  test,  introduces  a  large 
error,  since  the  weight  involved  may  be  that  of  a  certain 
volume  of  raw  coal,  or  of  coke,  weighing  only  one-half  as 
much,  or  of  some  intermediate  substance.  With  a  pro- 
ducer 7  feet  in  diameter,  rated  at  250  h.p.,  a  suitable 
duration  of  test  is  100  hours. — A.  T.  L. 

Petroleum;    Formation   of   naphthenes   in   .      /.    C. 

Engler.  Ber.,  1909,  42,  4610 — 4612. 
'Ihe  author  has  previously  expressed  the  view  that  the 
naphthenes  present  in  petroleum  may  have  been  formed 
from  defines,  and  Aschan  (Annalen,  1902,  324,  1)  has 
shown  that  methylcyclobutane  is  produced  by  the  action 
of  aluminium  chloride  on  amylene  in  the  cold.  Experi- 
ments carried  out  by  the  author  and  Eherle  gave  results 
agreeing  generally  with  those  of  Aschan.  sym.-Methyl- 
propylethylene   (sp.   gr.   0-0870,   b.   pt.   07°— 68°   C 

for  14  days  in  a  Be  at  360"— 36 

liberation  of  gas  was  observed,  and  the  product  had  the 
sp.  gr.  0-7282  and  boiled  between  (>'  and  240'  C.  (35  per 
cent    between  67°  and  85°,   and  58  per  cent.    ! 

I  240c  C).     The  bromine-absorption,  whi  "■<    before 
heating,  corresponded  to  32  c.<    of  X  10  bromide  ; 
solution,  fell  to  23-1  i  c.  .  13  c.c.  for  the  fraction  distilling 
md  240    '     .     Thi      cp  riments  of  Aschan 

'  I  and   Heneler  (see  this  L.  1896,  584)  wei 
extended,  in  that  the  beavj  iting  oil) 

separated  from  the  product  of  the  action  of  aim 
chloride  on  amylene,  was  heated  under  pressure.  In  this 
way  low-boiling  oils  could  be  obtained,  in  whi 
in  the  higher-boiling  fractions,  naphthenes  were  present. 
Thus  naphthenes  can  be  produced  from  defines  either 
directly  or  after  the  intermediate  formation  of  viscous  oils 
(lubricating  oils),  and  this  second  mode  of  formation  is 
especially    ii  -ince    defines    have    been    shown 

1     1897    1008   to  possess  a  tendency  to  polymerise, 
with  formation   of  heavy  (lubricating)  oils. — A.  8. 


Naphthenes;  Formation  of .     II.  Action  of  aluminium 

chloride  on  amylene  in  the  cold  and  with  gentle  heating. 

III.  Product-  obtained  by  heating  amylene  and  ht 

und'  r  pressure.     C  Engler  and  O.  Routala.     Ber.,  1909, 

42.  4C.13-   4631. 

I  uon  of  aluminium  chloride  on  amylene  in  thei  old 

according  to  the  method  employed    by  Aschan    (Annalen, 

1902,  324.    1 1,   aud  also  at  temperatures  up  to   100°  C, 

was   studied.     The  lower-boiling  fractions   ^ip  to   about 

200°    C.)    of   the   products   consisted   chiefly   of   paraffin 

hydrocarbons.     Only  small  quantities  of  naphthenes  were 

Ei  d,  these  being  found  in  the  higher-boiling  fractions. 
ut  considerable  quantities  of  viscous  oil  (lubricating  oil) 

The  product-  obtained  by  heating  amylene  (and  hexyl- 
enei  under  pressure,  contained  in  their  lower-boiling 
fractions  chiefly  paraffin  hydrocarbons,  but  with  rising 
boiling  point  the  content  of  saturated  hydrocarbons  of  the 
formula.  C.,H»n.  increased,  and  the  higher-boiling  portions 
(up  to  about  2.">n:  C.)  consisted  exclusively  of  them.  These 
latter  hydrocarbons  agreed  in  their  general  properties 
with  the  naphthenes  isolated  from  petroleum.  The 
highest-boiling  portions  of  the  reaction-products  were 
similar  in  character  to  petroleum  lubricating  oils. — A.  S. 

Petroleum;  Import  duty  on — in  Canada.     See  IX. 

Patents. 

Coal  washing  ;  Method  and  apparatus  for  recovering  the 
fint  coal  from  the  slurry  deposited  by  tlte  effluent  water  in 
— .  C.  Burnett.  Durham.  Eng.  Pat.  25,246,  Nov.  24. 
1908. 
The  deposit  from  the  slurry  tank  is  delivered  by  a  con- 
veyor into  an  agitator  and  thence  on  to  a  fixed  inclined 
trough,  or  a  travelling  band,  down  which  the  fine  coal 
is  washed.  The  sand,  &c.  is  removed  from  time  to  time 
by  hand,  or  when  a  travelling  band  is  used,  the  sand  is 
removed  continuously  by  the  upward  movement  of  the 
band.  The  agitator  comprises  a  horizontal  or  inclined 
cylindrical  casing  with  a  scries  of  stirring  arms  mounted 
on  a  rotating  spindle  \\  ithin  it.  The  slurry  from  the  agita- 
tor may  be  delivered  on  to  a  long  endless  band  with 
upturned  edges,  forming  a  slowly  moving  trough,  or  it 
may  be  delivered  on  to  a  short  band  and  thence  to  a  fixed 
trough.  When  a  fixed  trough  is  used,  alone,  or  in  con- 
junction with  a  short  moving  band,  the  trough  may  be 
divided  into  two  by  a  longitudinal  partition,  the  upper 
end  of  which  is  hinged  and  serves  to  direct  the  material 
to  one  side  of  the  double  trough,  whilst  the  other  side  is 
being  cleared  of  sand.  &c,  thus  permitting  of  continuous 
working. — A.  T.  L. 

.     Process  for  purifying  most  forms  of  .     W. 

(la.  her,  Greenock.     Eug.  Pat.  2071,  Jan.  28,  1909. 

SlMCIOUS  and  other  mineral  impurities  are  removed  from 
anthracite,  graphite,  retort  carbon,  gas-coke,  etc.,  by 
heal  ing  the  powdered  material  with  caustic  alkali,  filtering, 
washing,  and  then  heating  with  dilute  acid.  The  powdered 
carbon  is  finally  washed  and  dried.  The  used  caustic 
alkali  solution  is  freed  from  silica  by  digesting  it  with 
milk  of  linn-.— A.  T.  L. 

Pulverout   material  [coal-dust]  .    Method  of  and  apparatus 

foi  the  treatment  of preparatory  to  the  moulding  qj 

farm   into  briquettes,  l>alU,  or  the  like.     H.  Woodruff  and 
H.  B.  Budgett,  London.     Eng.  Pat.  6519,  Mar.  Is.  1909, 

C'uAL-dust  and  a  binder  composed  mainly  of  pitch 
which  can  be  pulverised  when  cold  but  becomes  semi- 
liquid  when  heated,  are  first  mixed  in  the  dry  condition, 
than  heated  in  a  steam-jacketed  chamber,  and  finally 
moistened  by  the  injection  of  live  steam  whilst  the  hot 
mass  is  agitated.  The  material  is  then  moulded  into 
briquettes  in  the  ordinary  manner.  The  apparatus  coni- 
a  mixer,  a  heating  chamber,  and  a  moistening 
chamber.  The  mixer  is  a  cylindrical  chamber  with 
stirring  arms  on  two  shafts  rotating  in  opposite  directions. 
The  outlet  from  the  mixer  communicates  by  a  shoot 
with  one  end  of  the  heating  chamber.  This  chamber  is  a 
steam-jacketed,   horizontal,  cylindrical    vessel,    having    a 
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worm-oonveyoi  mounted  axially  within  it.  The  conveyor 
delivers  the  boated  i  rtioaJ  -hunt  into  the 

moistening  ohamber,  whii  h  consists  of  a  oylindi  ical  vea  ■ 
pro>  ided  ■.■.  i  on  an  u  ial  spindle,  and  »  il  I 

a    ii  steam-jets    arranged    at    suitable    points. 

I  vertical  i         bol  torn  oi  i  he  moistening 

ili. ii ■■  i  atain  .1  worm  oonveyoi  and  maj  delivei 

into  a  widei  vertical  shool  leading  to  the  pn  01  i  I  he 
mils,  this  shoot  beiiij  upper  end  to  afford  reliel 

if  the  material  is  ■  U\  to  the  press. — A.  T.  L. 

Voal ;  Process  of  briquetting    -  C.  I'.  Hue   Burlington, 

N.J.     U.S.  I'm.  '.'II.1..I.  \u\.  3u,  1  ■. >•  i ' > 

'I'm.   pill  uaists   in   the  addition   to   the   fine  coal, 

before   briquetting,   "i   a    bindinj  il   composed   oi 

oil,  fatty  acids,  or  crude  petroleum,  emulsified  with  ordinarj 
Hour  paste  or  similai  glutinou  pn  pai  ttion,  to  whioh  a 
suitable  preservative  has  been  addi  I.     W.  E.  F.  P. 

Drying  apparatus  for  peat  and  othei  materials.  A.  J. 
Boult,  London.  From  W.  H.  Bradley,  Chicago,  111-. 
i    S.A.     Eng.  Pat.  8541  oi   1909,  dated"  X.n.  24.  Iliosv 

'I'm:  peat  is  caused  t..  |..i .-  i in  I   ja  keted 

boilers   bj  screw    conveyors.     The   lirst  boiler 

hi  the  series  is  heated  b}  external  meone,  and  the  strain 
u  off  from  tin-  prat  therein  is  passed  into  the  jacket 
ni  the  second  boiler,  and  that  from  the  second  into  the 
jacket  of  the  third  and  so  on.  The  peat  pas  i  from  imiler 
to  boiler  through  a  rotating  steam  Eo<  i  o  thai  no  steam 
can  pays  directly  from  boiler  to  Imiler. — W.  H.  C. 

Calorific  valiu   of  solid  /"•/;    Process  and  apparatus  for 

measuring    the .     M.    Mehler    and    G.     Lohmann. 

I-'..   Pat.  403,41:;.  May  27,   1909.      Onder   Int.    Chin.. 
June  1,  1908. 

Is  calorimeters  of  the  type  in  which  the  fuel  is  burned 
in  a  current  of  oxygen,  and  the  heal  is  absorbed  by  a  bodj 
oi  water  in  which  the  combustion  chamber  is  immersed, 
the  calorimeter  is  arranged  so  that  a  steady  current 
of  water  can  be  pass.-d  through  it,  entering  near  the  bottom 
and  leaving  at  the  top,  and  a  large  sample,  say  500  grms. 
of  the  fuel  is  used  for  a  determination.  The  temperature 
nt  the  outlet  water  is  read  ai  intervals,  or  recorded  auto- 
matically, from  the  commencement  oi  combustion  until, 
utter  completion  of  combustion,  the  temperature  has  fallen 
to   that   oi    tin-   inlet    water.     The  crucible  for  the  fuel 

vertical,  cylindrical  t,  the  neck  tapering  inwardly 

bo  that  ii   he.  He"   strongly  heated  and  ensures  complete 
i  bust  ion   of  the  gases  leaving  the  crucible. — A.  T.  L. 

Coh  ovens.  U .  W.  Peck,  Wakefield,  Yorks.  Eng. 
Pat.  24,469,  Nov.  II.  1908. 
patent  ulates  to  a  horizontal  or  inclined  coke-oven 
ol  the  regenerative  type,  having  combustion-chambers 
beneath  the  vertical  heating  Hues  which  are  formed 
in  the  dividing  walls  between  adjacent  retort-chamber  . 
Each  combustion-chamber  and  an  air-distributing  con 
beneath  i1  are  built  as  a  single  flue  and  arc  separated 
(ruin  one  another  by  thin  tiles  which  rest  on  ledges  on  the 
walls,  and  arc  suitably  spaced  apart  to  form  apertures 
for  the  admission  of  air  to  the  combustion-chamber. 
Alternatively,  perforated  tiles  may  be  used.  The  gas- 
distributing  conduit  is  formed  of  perforated  pipes  of 
D-seotion  resting  on  the  floor  of  the  combustion-chambci. 
A  Hue  beneath  each  retort-chamber  is  divided  by  partitions 
thin  tiles  into  heating  tines  for  the  hot  products  of 
combustion  and  regenerator  flues  for  the  incoming  air. 
Air-heating  lines  arc  also  formed  in  the  crown  of  each  oven, 
and  these  flues  are  connected  by  external  pipes  with  the 
air-heating  flues  beneath  the   retort-chambers. — A.  T.  !.. 

Vulec  ;   M,thod  and  apparatus  for  thi  manufacture  of  

with   compression.      A.    G.    Maul.      Fr.    Pat.    403,926, 
June.  11,  1909. 

The  potent  relates  to  the  manufacture  of  coke  from  coal 
or  other  combustible,  in  a  closed  retort,  provided  with  a 
piston  actuated  b.y  means  of  a  screw,  and  so  constructed 
as  to  allow  of  the  free  exit  of  the  volatile  products.     The 


chargi   i    in  ..ii  ii  in  a  temp  ratun   jusi   below  its  ignition 

point,  i  hi    i b*  ing  -  ''."' 

distill i    proceeds,   so   that    the    resulting   ooke    is   in 

■  ompaol  i .. minimi.     \\ .  K.  F.  P. 

67m;     Manufacture   of  from    liquid   hydrocarbons. 

11.  W.  Lake,  London.     From   Hydrooarboi   I 

(',,..     New     VmL       Kng.    Pats.    L'l.lii'.i.    Nov.    Ill,    1WS. 

and  23,831  ol   L909,  dal  d   Noi     \"    1908. 
■■  i  ■    ■     ■■  ,     mi. .il  I. .i  illume,  .  ing,  heating 
i-  pi  od need  by  passing  beavj  oils  or  their  vapours  through 
the  pores  of  a  heated  mass  •  > t  Biliciou    material,  such  as 
earthenware,  poroelain,  fireclay,  brick-dust,  quartz-Band, 

Sso.,   i taiiied    in   a    n't. nt    at    a    temperature    betwi 

800°  F.  and  I  W0°   1470°  F.    The  retort  maj  be  an  inoli 
tube  heated  bj  ind  provided  with  a  preliminary 

vaporising  chamlier  for  the  crude  oil  at  its  lower  end, 
or  it  may  be  a  chamber  formed  in  the  cylinder-head 
of  an  internal-combustion  engine.  In  another  form  the 
retort  is  s  tube  surrounded  by  a  jacket  for  the  circulation 
of  heating  eases,  or  a  number  of  inclined  retori  bubi 
may  he  arranged  within  a  furnace-ohamber.  Winn 
silici.ms  materia]  is  in  the  form  of  a  solid  plate,  this  plate 
is  held  between  two  grooved  metal  plates  provided  with 
inlet  and  outlet  i  ome  ,  1 1,  m-  1 1    pectively  for  the  oil  vapOUl 

and  for  the  lived  gas,  the  whole  being  contained   in   a 

chamber  through  which  healing  gases  are  circulated 
The  gas  made  in  this  way  from  crude  petroleum  contains 
...  S  per  cent,  of  hydrogen  and  7-25  per  cent,  of  methani . 
il')  An  "  unlived  gas"  suitable  for  heating  and  power  is 
pn  ..lined  in  a  similar  manner,  the  temperature  of  the  retort 
being  between  300°  F  and  sou"  P.— A.  T.  L. 

■■      producers.     K.  Koller,  Barczika,  Hungary.     Eng.  Pat. 
26,475,  Dec.  7,  1908. 

Tin.  patent  relates  to  the  type  of  gas-producer  in  which 
removal  of  the  slag  is  effected  by  lowering  the  hearth  of 
the  producer,  inserting  temporary  grate  bars  so  as  to  i  ui 
nit  the  layer  of  slag  and  to  support  the  fuel  column,  re- 
moving the  hearth  with  the  slag  upon  it.  and  replacing  it 
l.\  a  clean  hearth.  According  to  this  invention,  a  trolley 
is  provided  for  the  removal  of  the  hearth,  this  trolley  con- 
sisting of  an  open  frame  mounted  on  wheel-,  so  that  the 
.  .1 1 :il  supporting  pillar  for  the  hearth  can  pass  up  through 
the  open  framework  of  the  trolley,  whilst  the  trolley  can 
In  removed  with  the  hearth  upon  it  after  the  central  pillar 
has  been  lowered.  Further  improvements  consist  in  the 
provision  of  a  vertical  cylindrical  casing  on  the  trolley, 
which  forms  a  continuation  of  the  producer  below  the 
false  grate,  and  within  which  the  removable  hearth  is 
lowered  ;  ill  the  construction  of  the  hearth  in  four  sector- 
shape.  I  portions  and  a  central  hollow  portion  carrying  tin 
air-supply  tuyere;  and,  finally,  in  the  construction  of  the 
gas-outlet,  which  comprises  an  annular  inverted  channel 
surrounding  the  charging  hopper,  which  extends  down- 
wards through  the  top  plate. — A.  T   I 

Prod /'■-    plant    .    Suction    or   pressure  .     T.   H. 

Oswald,  and  T.   II.  Oswald,  jun.,  London.     Eng.  Pat. 

11,639,  May   17,  1909. 
Tin.   patent    relates   I.  is  foi    purifying  the  waste 

water  from   thi  ii       .     of  the  type  in  which  the  sul- 

phuretted hydrogen  and  other   gases   in  the  effluent 
taken  u))  by  a  current  of  air  and  returned  to  the  produd  i 
The  apparatus  consists  of  a  box   or  casing   having  an  air 
inlet  mar  the  bottom,  and  an  air  outlet  in  the  removable 
top  plate.     Perforated    horizontal    plates   rest  on    ledges 
in  the  .  asing,  and  the  effluent  to  be  purified  is  distributed 
ovei   tin  -.■  from  a  perforated  pipe  or  a  series  of  such  pi 
arranged  in  the  upper  part  t  I  the  casing. — A.  T.  L. 

Oas-produa  r.     R.  15.  Eernohan,  Pittsburg,  Pa.     U.S.  Pat. 

940,696,  Nov.  23,  I 
The  producer  comprises  a  body  portion  suppi  irted  over  a 
water-sealed  ash-pit,  either  of  these  parts  being  arranged 
to  rotate  about  its  axis.  The  ash-pit  carries  a  vertical 
poker  projecting  up  into  the  body  of  the  producer  to  a 
higher   level    than    the   air-inlet    tuyere,      (.earing   on    the 
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low  end  of  the  poker  is  arranged   ao  that   the   i 
rotates  about  its  own  axis,  and  the  upper  part  oi  tin  poker 
is  not  in  line  with  tl,  that  it  is  moved  in  a  circle 

moentric  «ith  the  body  of  the  producer.— A.  T.  L. 

Water-gtu    apparatus,      s.     .1.      Dickey,       Vssignoi 
United  t.'as  Improvement  ('•>..  Philadelphia,  Pa.     U.S. 
Pat.  940,925,  Nov.  23,   1909. 

Ik  order  to  permit  of  the  ue  tite  quantity  of  si 

during  each  period  of  gas-making,  tl 
is   provided   with  an  automatic   regulating   valve.     This 
valve  is  controlled  by  a  diaphragm,  the  pressure  on  which 
is  proportional  to  the  am. unit  of  steam  passing  into  the 
producer. — A.  T.  L. 

I  >rts  or  for 
P.  V.  Parsy.     Second  Addition,  dated  May  6,  1909,  to 
Fr.  Tat.  393,810,  Nov.  6,  1907    this  J.,  1909,  131). 
In  order  to  render  the  producer  described  in  the  principal 
patent  applicable  for  use  with  a  gas-engine,  means  are 
provided    for    automatically    controlling    the    supply    of 
water  for  vaporisation,  so  that  no  water  is  supplied  at 
light  loads,   but   when  the   production  of  gas  exceeds  a 
iin  amount,  the  Bupply  oi  water  will  be  controlled  in 
proportion  to  the  load.     The  water  supply  is  taken  fi 

vessel  provided  with  a  water-sealed  tube  con- 
nected to  the  engine  exhaust,  or  to  the  delivery  of  the 
blower  if  the  producer  is  worked  at  pi  i  no  water 

<an  How  from  the  vessel  unless  the  pressure  of  the  exhaust 
1 i  the  air  supply  ient   to   blow  through  the 

water-seal.  —A.  T.  L. 

S  lion]  gas-producer.  V.  G.  Montaland-Davray.  First 
Addition,  dated  May  8,  1909,  to  Fr.  Pat  "395,103, 
Oct  !•.  1908  (this  .)..   1909,  302). 

annular  boiler  or  vaporiser  described  in  the  principal 
nt  is  dispensed  with,  and  the  steam  is  generated  in 
i  separate  boiler,  preferably  heated  by  the  exhaust  gi 
of  the  engine.  The  steam  is  superheated  before  enti 
the  producer  fire  by  passing  through  a  jacket  surrounding 
a  long  gas. outlet  pipe,  and  then  through  vertical  passages 
d  ui  the  refractory  lining  of  the  producer  chamber. 

—A.  T.  L. 

producers.     A    Fichel    and    K.    Heurtey.     Fr.    Pat, 

403.397.  Sept.   23.    pins. 

THE  gas-producer,  which  is  suitable  for  fuels  containing  a 
high  proportion  of  incombustible  matter,  i-  with 

tating  hearth  of  iron  which  may  be  water-cooled, 
luveres  for  the  injection  of  -team  and  air  are  arranged  in 
the  producer  walls  well  above  the  hearth.  The  steam  is 
rated  in  an  annuls]  boilei  formed  in  the  upper  part  of 
the  walls  of  the  producer.  The  lowei  end  oi  the  producer 
casing  is  sealed  in  a  water-trough,  from  which  the  ashes 
are  removed  by  a  screw  conveyor. — A.  T.  L. 

[l'rodiKeryjaj  j  .    Production   of from  I,  In. 

minout    hiels.     Dresdne,     Qasmotoren    Fabrik.     vorm 
M.  Hillc     Fr.  Pat.  403,837.  June  9,    1909, 

The  producer    comprises  a  tall  cylindrical  fuel  chamber 
above  a  producer  chamber,  and  the  lower  part 
Of  this  fuel  chamber  is  heated  by  the  circulation  arout 

5  im  the  producer.     For  thi 
mixed  with  the  distillation  gasi 

through  siipeqnscri  annular  flues  which  ini 
i    iion   towards   the  gas-outlet    flue,    an, I 
nected  by  a  number  of  vertj  „igh 

mingling  of  -.     From  tl 

to  a  boiler  for  supplying  steam  to  thi  air- 

inlet  j.  provided  beneath  this  boiler,  so  that  at  starting, 
the  gas  can  be  burned  bw  m  l  ■      Thi 

finally  led  to  a  wet  ,n  which  they  pass  di 

and  up  through  a  perforated  plate  below  the  wafc  r-li  eel 

—A.  T.  L. 

Suction  gas-producers ;  Aula  lotion  of <    G 

Viatour.     Fr.  Pat.  408,963,  June   I.',   190S 
I     .  rdei   to  decrease  the  proportion  of  steam  or  rapour 
drawn  with  the  air  into  th<    producer  whi  lad  ie 


'    the    ish  in   i-  provided  with  an  air-inlet,  which 
is  com  umtically  by  the  suction  of  the  engine, 

so  as  to  be  closed  at  full  load,  and  to  open  gradual!)  01 
suddenly  as  the  load  falls.     Tins  may  be  effected  by  pro- 
viding  an   automatic   lift-valve   arranged  so   as   to 
against    the   air-inlet    when   the   suction   is   sufficient,    1  lie 
movement  of  the  valve  being  opposed  by  a  spring  if  de> 

[n  ao  i  arrangement  the  air-inlet  to  the  ash- 

pit is  from  a  vertical  pipe,  having  its  lower  open  end  just 
above  the  normal  water-level  in  a  constant -level  tank.  The 
t  this  pipe  is  surrounded  bj  b  casing  sealed 
in  the  tank  and  having  an  air-inlet  of  suitable  area. 
the  water-level  within  the  easing  will  vary  with  the  load 
on  the  engine.     When  the  load  is  heavy,  the  water-level 

I  sufficiently  to  seal  the  end  of  the  air-pipe  leading 
to  the  producer. — A.T.  L. 

Separating   particl  m    gases   and   vapours; 

{pparatus   tor  .     M.    Steger,   Bochum,  Germany. 

I'.s.  Pat,  940,947,  Nov.  23,  1909. 
The  apparatus,  which  is  intended  for  separating  tar,  oil 
or  other  Liquid  particles  from  gases  and  vapours,  com- 
prises a  cylindrical  casing  with  a  series  of  fixed  perforated 
conical  baffle-plates,  alternating  with  similar  rotating 
baffle-plates,  mounted  on  a  vertical  spindle.  The  fixed 
baffle-plates  are  joined  to  the  wall  of  the  easing,  sons  to 
form  annular  troughs,  and  these  troughs  arc  provided  with 
discharge  orifices  for  the  liquid  separated. — A.  T.  L. 

Peal;  i  preparation  and  treatment  of  . 

Peat  preparing  and  excavating  apparatus.  Eng.  Pats. 
25,299,  Nov.  24.  1908,  and  S540  of  190!).  date  of  appl., 
Nov.   24.   1908. 

I  t.  Pat.  397,022  of  1908;  this  J.,  1909,  093.  Refer- 
ence is  directed,  under  Sect.  7.  Sub-sect.  4.  of  the  Patents 
and  Designs  Act,  1907,  to  Eng.  Pats.  29  of  1869;  2714  oi 
1873  ;  5036  of  1891  ;  7077  of  1900 ;  3215  of  1901  :  6308  rj 

19H4  ;  21.321  of  190ii;  and  16.97S  of  1907.—  T.  F.  B. 

Gas  producers.     J.  Fielding.     Fr.   Pat.  403,532,  Ma\   20, 
1909. 

See  Eng.  Pat.  14.292  of  1908  ;  this  J.,  1909,  512.— T.  F.  I!. 

iroducers ;   Salary   gratt    for  .    Gutehoffnungs- 

hutte  Aktienverein  f.  Bergbau  und  Hiittenbetrieb. 
Fr.  Pat.  403,703,  June  7.  1909.  Under  Int.  Conv., 
Oct.   1.   1908. 

SEE  Eng.  Pat.  14.947  of  1909  ;  this  J.,  1909,  1110.— T.  F.  B. 

Mineral-oil  emulsion;   Process  of  producing  a  .     S. 

Kjiopf.   Vienna.      I'.S.   Pat.   941.7S5.   Nov.   30.    1909. 
See  Eng.  Pat.  17,523  of  1907  ;  this  J.,  1908,  093.— T.  P.  B. 

ing   nitrogen  and  carbon   dioxidi    from  combustion- 
gases,     tier.   Pat.  215,008.     Set  VII. 

Oalorimetei  — .].    Fr.JPat.  404,  131.    See  XXIII. 


Hb. -DESTRUCTIVE    DISTILLATION; 
HEATING  ;    LIGHTING. 

of  platinum  in  mixtures  of  coal-gas  and  air  ; 
Conditions  regulating  Ihr  — — .     J.  Meunier.     Comptea 

rend..  L909,  149.921-921'.. 

In  his  experiments  on  the  incandesi  em  e  ol  platinum  win  - 
in  the  interior  oi  a   Bunsen  Same  (see  this  J.,  1909,   195), 

In  ii  has  noticed  that  if  the  wire  be  perfectly  clean  it 
no  longer  glows  in  the  mixture  of  coal-gas  and  air  in  the 
tube  of  the  burner.  When,  however,  the  wire  is  passed 
between  the  fingers  before  being  plunged  into  the  gaseous 
mixture,  incandescence  is  produced.     Dipping  the  wire  in 

5  drinking  wateralso  produces  the  same  phenomenon, 
and  the  author  come-  to  the  conclusion  that  it  is  not 
the  platinum  itself  but  the  saline  substances  upon  it  which 
causes  the  production  of  incandescence.  In  the  ease  of 
drinking  water,  the  solid  residue  on  the  wire  consisted 
principally  ol  calcium  sulphate. — \V.  P.  S. 
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Titanium  arc      W.  S.  Weedon.      Vmet    El  otroOhem.  Soo.i 

i  Ii  I    1909.     Eleetroohi  tn  and  Mel    [nd     I 

7  609. 

(ik  .i   large  number  of  substances  examined  a     to 
ibility  for  arc  lai  ip  *  leotrodcs,  none  was  found  to 
n  high  »"  efficiency  in  candle-power  per  watt  ae  m  ' 

laming    titanium       \    suitable    method   "t    producing 
anium  llame  arc  1 1 msi  its  in  usinj  tm  oarbide 

cat  h  anode.      In  preparing  the olectr*  ides, 

finely-powdered  titanium  carbide  ii  mixed  to  aplastic  mass 
with  oil  oi  glycerin,  aud  then  extruded  through  a  nozzle. 
The  sticks  thus  obtained  are  cut  into  suitable  lengths,  dried 

re  and  then  in  a      i    oven, 

and  fired  al  a  high  temperature  in  a  carbon  tube  ale 

1 1  mpcrat  lire  inn  il  nol  '■■•   too  liigh,  ol  In  i 

the  finished  electrodes  may  be  brittle.     Th is  u  h  ilh 

produced  with  direi  i  current,  but  undei  certain  conditions, 
mating  current  tuny  also  be  employed.     The  efficiencj 

of  the  arc  increases  with  incri  i      o enl  ■  I j  and  oi 

[i  ngl  h  ol  i  he  arc.     With  an  an   length  of  I  inch 
irrent    of   .'!   ampdrcs  at    I".".  volts,  0'228  watt   is  con 
sumed  per  horizontal  candlc-powei        V  2-8*  ampen     and 
•  .   i  olts,  'In'  power  consul    .  (Vol    watl    pi  i    mean 

spherical  eandli  nl   tKi7   watt    per  mean   hemis- 

pherical candle-|Hiwcr.  The  arcs  arc  operated  most  satis. 
rily  on  a  constant  current  circuit  rather  than  on  a 
luu  voltage  multiple  circuit.  \  titanium  arc  may  also  be 
produced  with  n  cathode  ol  titanium  suboxide  produced  bj 
the  reduction  of  rutile  in  an  electric  furnace.  The  char- 
thi     i  ill     ist  identical  with  1  hat  ol   I  he  arc 

luced  with  ui.nn irbide,  but  the  efficiency  is  higher 

and   the   light    much   steadier.     There   are,   however,   the 
irge  troublesome  deposits  are  liable  to 
ormed  on  the  anode,  and  that  the  titanium  suboxide 
ide  is  consumed   fairly   rapidly.     The   titanium  Bub- 
Oxide  arc  can  only  be  operated  with  direot  current.     A   S 

Weintraubai  ?,     VII. 


Tat  i 

tilling     wood-alcoltol    and    other     products;   Apparatus 
.     B.  R.  and  M.  J.  Lyster,  Wnitefield,  N.H.  I    - 
Pat.  941,641,  Nov.  30,  L909. 

Tin:  invention  relates  to  a  secondary  still,  of  the  multi- 
tabular  type,  fitted  mi. i  the  horizontal  neck  "I  a  wood 
distilling  apparatus.  The  heated  vapours  passing  through 
tin-  neck,  while  serving  as  a  source  of  heat  to  the  still,  are 
themselves  sufficiently  cooled  by  contact  with  the  tub< 
the  latter  to  deposit  their  heavy  oils,  which  collect  in  a 
depression    below    the    still,    and     may    be    drawn    off. 

W.  E.  V.  P. 

Inrandeseena  mantli  apour  burners.     G.  Bagra- 

chow,  Paris.     Eng.  Pat  5698,  Mar.  8,  1909 

Mvmi.is  consisting  of  filaments  of  quartz  coated  ot  in- 
orated  with  rare  earths  are  prepared  by  repeatedly 
heating  the  quartz  filaments,  previously  made  into  the 
desired  form  of  the  mantle,  and  dipping  them  while  hot 
into  a  solution  of  salts  of  the  rare  earths  in  amy!  alcohi  I.  i  n 
ether.  The  mantles  may  consist  of  two  or  more  spiral 
threads,  or  of  a  number  of  /in  zag  threads,  or  of  a  lattice- 
of  threads,  supported  at  the  top  from  a  perforated 

quartz  plate  or  by  a  ring,  and  this  plate  or  ring  i 

upon  the  top  of  a  glass  or  quartz  chimney,  or  it  may  be 
Supported  on  a  fork  in  the  usual  maimer. — A.  T.  L. 

Incandesceno  months ;  Process  forth*  manufacture  of , 

with  conversion  of  thi  nitrati  in  one  a%  • 

Bruno-Patente-Verwertungs     Ges.    m.  b.   II.    Fr.    Pat. 
1,433,  May  28,   1909. 

The  mantles,  after  impregnation  with  a  mixed  solution  of 
thorium  and  cerium  nitrates,  arc  freed  from  the  excess  of 
liquid,  and  whilst  still  moist,  treated  with  an  aqueous 
solution  containing  an  alkali  or  amine  in  admixturi  with 
a  suitable  acid  or  phenol.  This  treamtenl  causes  the  pre- 
cipitation of  the  rare  metals  (as  basic  compounds)  in  and  on 
the  mantle  tissue,  the  mixed  oxides  being  produced,  in 
denseform,  by  subsequent  calcination. — W.  E.  F.  P. 


manufacture  of  , 

Bruno- 

b    H     Fr.    Pal     K 
\l.i\  28,  1909. 

1,(1  E  the  le  ti    ae  with  thi 

ol  the  rare  earth    is  made  in  two  w  ,n, 

Ltc     in 

ghtl      dkalinc     olution       [n  ordi  i  to  obtain  a  compact 

*  posil    oi   thi m  oxide,    and  to  avoid   the    formation 

ho  spongy  oxide  «  hi  h   n  Bull     from   the  direct   i  al 

oination  ol  tin   nitrati    the  mantles,  after  tx  It     i 

thi  '  ti  i      oi  bhi  in  i    i  lution,  ire  treated  « 

other  precipitant,  whereby  the  thorium  i    i    nverted  into 

lu&le  bydroxidi  oi  a  bi mpound  which  yi  id,  the 

ii    on  i  ali  ination.      \n.  c  this  opi  ration,  the  manl  I 
1   still   moist,  arc  imiHi  gnated   pi  itfa  cerium   nitrati  . 

:  then  dried  and  calcined  as  usual.      \V.  E.  J".  P. 

Us  [for  electric  incandescenci    lamps]    pre- 

I    >  iOi   organi     bindin  i    agi  nt    ;     Pro  ess    \oi     tin 

of  -       .      Wolfram     Lamp  n     Alcr-Ges 

0.  Goll.      Fr.  Pat.  403,750,  June  7,  1909.      Under 

Int.  Conv.,  Feb.  15,  1909. 

The  pn in   heating  the  filaments  in  a  very 

Red  atmosphere  of  inert    gas.    -W.  E.  F.  P. 

Electric    conductors;     Atanufacturt     of    refractory      . 

«'.  T.  Fuller,  Schenectady,    U.S.A.      Eng.    Pat.    17  619 
21,   1908.     Under  [nt.  Conv.,  Aug.  24,  1907. 

1    S.  Pat.  929;578of  1909;  thisJ.,  1909, 972.     T.  P.  B 
of  making  acetates.     U.S.   Pat.  939,980.     47ft    VII. 


III.-TAR  AND  TAR   PRODUCTS. 


Patents. 

Treatment  of  .  S.  G.  Goulson,  Botherham. 
Eng.  I'll.  7427,  Mar.  27.  1909. 
Tin.  treatment  consists  in  an  improvement  of  the  sul- 
phuric acid  process,  the  tar  being  first  distilled  until 
the  volatile  matters  pa  ins  over  up  to  about  270  C,  are 
removed.  The  residual  "  semi-pitch  "  is  treated  with 
ahoiit  1  to  -  per  cent.  by  weight  of  sulphuric  acid  and 
well  stirred.  The  product  is  then  ran  off  from  the  still 
into  the  cooling  chamber  or  pitch  bay  and  when  cold 
will  be  quite  haul.  — I.  ('.  ('. 

lives  of  a-  and   i-naphihol;   Process  for  pre- 
pari}  —.      \V.    Kdnig.      Ger.    Pat.   216,596 

April  2ti,   l'.ius. 

II"  i  solutions  of  a-  or  /i-  naphthol  in  slight  excess  of  caustic 
soda    solution    are    treated    with    a    neutral  sodium    salt, 
[e.g.,    sodium    chloride)    until     crystallisation    oommei 
when  they  are  cooled  and  the  s, ulium-naphthol  compound 
separated    and    dried,    preferably    by    heating 
The  produ  i     contain  only  a  small  percentage  of  sodium 

i  i  impurity,  » Inch  is  of  no  disadvantage  for  their  appli- 
Ons.     They    rapidly    absorb    water    from    moist     air. 

iming  brown,  but  can  be  kept  for  a  long  time  in  stop- 
pered   vi  jsels.-    T.  P.  B. 

Diani  anthronyh  ;     Process    for 

imring    .      Badische  Anilin    und    Soda  Fabrik. 

r.  Pat,  215,006,  Dec.  II.  1908. 
DlANTHRAQtrrtfONYLS  and  dibenzanthronyls  are  obtained 
when  the  diazo  derivatives  of  the  anthraquinone  or  benzan- 
throne  series  are  treated  with  cuprous  chloride  or  bromide, 
in  aqueous  solution  or  suspension,  and  in  absence  of  hydro- 
halogi  i    in   present  small  a  quantity  of 

them  that   no  halngcn-anthraquinones  are  formed. 

— T.  F.  B. 
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2  .dethybinthraqttinone    or    its    derivatives    substituted     in 
the  nuclei;  Protest  for  pre  paring  side-chain  haiogenaled 

.      Badische  Anilin  und  Soda   Fahrik.      Gter.    Pat. 

216.71:..  April  9.  1906. 

2-MmrHYnAMTHEAquiNONi  and  its  derivatives  .\  hen  treated 

with  bromine  under  |  r  with  chlorine,  are  halogen- 

ated  in  the    side-chain    (methyl    group);    the    products 
may  be  used  either  for  preparing  dyestuffs  or  for  con- 
u  into  anthraquinone-aldehyde8. — T.  F.  B. 

Dianthraquinont-imines ;     Process    for    preparing    . 

Farbwerke  vorm.  Meister.  Lucius,  and  Briiriing.     Ger. 
Pat  216,083,  Nov.  S.  1907. 

A  gexeral  process  for  preparing  dianthraquinone-imint  ss 
consists  in  heating  aminoantlu-aquinones  with  anthra- 
quinonesulphonio      acids.  i-  i-Dianthraquinone-imino. 

which  oannot  be  obtained  by  the  methods  formerly  in 
use,  can  bo  produced  by  heating  J-aminoanthraquinone 
with  anthraquinoue-.-i-sulphonic  acid. — T.  F.  B. 

Carboxylic  acids  of  arylsvlphoxy-acetic  adds  ;    Process  for 

preparing   .     Farbwerke    vorm.     Meister,    Lucius, 

und  Briining.     Ger.  Pat.  216,726,  Sept.  20,  1907. 

Aryxthioglycol-o-carboxyxic  acids  are  converted,  on 
treatment  with  hypochlorites,  into  carboxylic  acids  of 
arylsulphoxy acetic"  acids,  HO.CO.R.SO.CH2.COOH.  For 
example,  2 12  kilos,  of  phenylthioglycol-o-carboxylic  acid 
are  dissolved  in  80  kilos,  of  10  per  cent,  caustic  soda 
solution,  the  solution  is  kept  cool,  and  130  litres  of  a 
solution  of  sodium  hypochlorite,  containing  55  gnus,  of 
active  chlorine  per  litre,  are  added ;  when  the  reaction  is  j 
finished,  the  new  acid  is  precipitated  by  addition  of  a 
mineral  acid  ;  it  melts  at  177°  C,  with  decomposition. 
The  new  products  arc  of  value  in  the  preparation  of 
dyestuffs.— T.  F.  B. 

Anthraquinone  derivatives  containing  sulphur  and  nitrogen  ;   ' 

Process    for    preparing    .     Farbenfabr.    vorm.    F. 

Bayer  und  Co.     Ger.  Pat.  216,306,  Nov.  18,  1908. 

Anthraqotnone-«-mercaptaxs  when  heated  with  sulphur 
(preferably  in  the  form  of  alkali  polysulphides)  and 
ammonia,  are  converted  into  new  derivatives,  which  con- 
tain the  thiazole  ring,  and  may  be  called  anthrathiazoles. 
Anthraquinone-a-thiocyanate  or  a-xanthogenate,  or  other 
derivatives  which  are  converted  into  the  n-mercaptan  by 
alkali,  may  be  utilised,  or  such  anthraquinone  deriva- 
tives as  the  a-ha]ogenidc  or  a-sulphonic  acids,  which  are 
converted  into  the  mercaptans  by  alkali  sulphides,  may 
also  replace  the  anthraquinonc-mercaptans. — T.  F.  B. 


IV.     COLOURING    MATTERS   AND   DYES. 

Indigo-bis-arylimides.     E.     Grandmougin     and     E.     De»- 
sotjlavy.     Ber.,  1909,  42.  4401—4407. 

Is  continuation  of  their  former  work  (this  J.,  1909,  1189, 
1244)  the  authors  have  prepared  the  hydrochloride  and 
the  sulphate  of  indigodianilide.  When  nitric  acid  is 
added  to  indigodianilide  in  the  cold,  the  red  nitrate, 
C,9HUN4.3HX<)3.  of  'l.-liydroindigodianilide  is  obtained, 
winch  when  treated  with  alcoholic  potash  and  the  resulting 
solution  heated,  furnishes  indigodianilide.  Dehydro- 
indigodianilide  may  be  obtained  from  indigodianilide  by 
oxidation  with  lead  peroxide  suspended  in  pyridine. 
A  hydrochloride  and  a  Mranitrate  of  dehydroindigodi-jj- 
toluidide  were  also  prepared.  7  :  7'-Dimethylindigo- 
di-p-toluidide  is  prepared  by  heating  dimethylindigo 
with  p-toluidine  and  boric  acid.  It  forms  dark  blue, 
coppery  needles.  On  oxidation  with  chromic  acid  it  yields 
o-methylisatin,  and  with  nitric  acid,  7 :  7'-dimethyl- 
dehydroindigodi-p-toluidide  tetranitrate  is  formed. 

-J.  C.  C. 


5:7:  5' 


Grandmougin. 
11. 


Ber., 


T -Tetrabromoindigo.     E. 
1909.  42.' 4408- 

The  author  has  prepared  pure  tetrabromoindigo  by  the 
patented  process  (this  J..  1907.  819)  and  has  proved  that 
it  has  the  above  constitution  by  oxidising  it  to  5:  7-dibromo- 
isatin.  He  concludes  that  when  indigo  is  brominated  the 
halogen  enters  first  the  para-position  (5  and  5')  to  the 
NH-group  and  then  the  7  (tribromoindigo=5 :  7  :  5')  and 
7'-positious  (ortho  to  the  NH-group).  Spectroscopic 
observations  give  for  5  :  5'-dibromoindigo  :  X=601'6,  for 
5:7:  5'-tribromoindigo  :  ,\  =  608-7,  and  for  5:7:5':  7'- 
tetrabromoindigo  :  X  =  611"7.  The  very  bright  shades 
of  tetrabromoindigo  (dyed  from  a  hydrosulphite  vat)  are 
developed  by  soaping. — J.  C.  C. 

Isatin-anils.  I.  Preparation  of and  hydrate-  and  suit- 
formation  of  isatin- p-dimethylamino-i-anil.  R.  Pum- 
merer  and  M.  Goettler.     Ber.,  1909,  42,  4269-^1279. 


The  authors  find  that  when  aromatic  nitroso-eompoumU 
react  with  indoxylic  acid  in  aqueous  solution,  the  isatin-2- 
anils  are  formed,  thus  affording  a  convenient  method 
for  converting  indoxyl  into  isatin.  Nitrosobenzene  and 
indoxylic  acid  interact  in  neutral  aqueous  solution  to  give 
isatin-2-ani],  but  in  presence  of  10  per  cent,  sodium 
hydroxide  a  violet  vat  dyestuff,  "  indigo-red  "-anil,  is 
formed  together  with  some  indigo.  Under  the  latter 
conditions  nitrosodimethylaniline  and  indoxylic  acid  give 
a  similar  blue-violet  dyestuff  and  much  indigo,  but  in 
neutral  or  faintly  alkaline  solution,  a  blue-red  intermediate 
product  is  formed,  which  even  on  crystallisation  pas^ ■-. 
into  isatin-p-dimethylamino-2-anil, 

C6H4<  co>C:  N.CSH*.N(CH,)4. 

On  treatment  with  hot  mineral  acid  the  above  inter- 
mediate product  furnishes  isatin.  Isatin-p-dimethyl- 
amino-2-anil  crystallises  from  acetone  in  green  prisms 
with  a  metallic  lustre  :  it  forms  a  blue  and  a  yellow 
monohydrochloride,  and  its  acid  solution,  on  standing, 
gives  rise  to  isatin. — J.  C.  C. 

Benzoylenebenzimidazole.      H.    Rupe    and    K.     G.    Thies- 
Ber.,  1909,  42,  4287-^1304. 

Benzoylenebenzihidazole  is  obtained  by  reducing  o- 
nitrophthalanil  (prepared  by  condensing  o-nitroaniline 
and  phthalic  anhydride  in  presence  of  fused  sodium 
acetate),  with  either  iron  and  glacial  acetic  acid  or  sodium 
hydrosulphite. 

CO  NC0 

N02.C6H4.N<£Q>CfH4-»-C6H4<^~  £  £  -^ 

It  forms  yellow  needles  melting  at  212°— 213°  C.  The 
authors  have  prepared  a  large  number  of  its  derivatives. 
It  gives  two  nitro-dcrivatives  according  to  the  process  of 
nitration  :  when  dissolved  in  acetic  anhydride,  and  nitric 
acid  added,  a  nitro-compound  is  obtained  which  melts 
and  decomposes  at  280°  C,  and  dyes  wool  and  silk  in 
bright  lemon-yellow  shades  from  an  acid  bath.  When 
the  latter  is  dissolved  in  alkalis  and  the  product  boiled 
with  acetic  anhydride,  the  corresponding  nitrophenyl- 
bcnzimidazole-o-carboxylic  acid  is  obtained :  this  dyes 
wool  and  silk  in  old  gold  shades  from  a  neutral  bath,  and 
lemon-yellow  from  an  acid  bath.  The  authors  are  of 
the  opinion  that  the  constitution  of  the  dyestuff  is  repre- 
sented by  the  formula, 


A/K 


MO.  ON: 


\ 


C.C,H4.C02H.     M=  metal. 


The  second  nitro-derivative,  prepared  by  pouring  nitric 
acid  over  ben/.oylenebenzimidazole  and  then  adding  acetic 
anhydride,  drop  by  drop,  on  reduction  with  sodium  hydro- 
sulphite in  acetone  solution,  yields  the  corresponding 
ammo-compound,  which  dyes  wool  and  silk  in  orange- 
yell., «,  and  tannin-mordanted  cotton  in  strong  red- 
brown  shades.  When  diazotised  and  combined  with 
resorcinol,  the  azo  dyestuff  dyes  cotton  direct  in  orange 
shades,  and  when  the  diazo-compound  is  combined  with 
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^naphthalene,    a    red  dyestufl    i     obtained 

the    dyeings    are    fairlj     fast     to    light  lung. 

Iminophthalani),       prepared     by      reducing      o-nitro 

phthalanil  with  sodium  hydrosulphito  in  acetone    olutdon, 

when  diazotiscd  and  combined  with  rcsoroinol,  an 

iii    which,    however,    dyes    cotton    onlj     rerj 

slightly     .lie. 

\nd  aminophenyl-groupa ;  Auxochromic    action   of 
— .    J.     Piccard.     Ber.,     1909,     42.     4332     1341. 

|\  opposition  t"  Willstattor  and  Picoard'e  theorj  thai 
the  deep  coloui  ol  man)  dyestuffs,  and  especially  oi  tri- 
phcnylmethanc  dyestuffs,  is  due  to  their  meri-quinonoid 
oondition,  Kehrmann  (this  J.,  1908,  800)  referred  to  a 
of  red  substances,  oxidation  products  of  diamino- 
phenols,  which  he  considered  could  not  contain  it  hydro 
quinonoid  benzene  ring.  The  author  now  shows  that 
when,  for  example,  diaminocresol  is  oxidised  with  an 
Ferric  chloride,  a  ftoto-quinonoid  salt  is  in  fact 
obtained.  In  connection  with  this  and  ECehrmann's 
opinions,  however,  he  remarks  thai  it  is  1 1- ■  t  certain  that 
thr  hitler's  red  compound  is  a  para  quinone  (1):  it  may 
Ik.  an  ortto-quinone  (III. 


O 
PH8|A|NH, 

\y 

Nil 
(I) 


O 

CH3/\  :  NH 

\y 

NH. 
(ID' 


Tin"  fact  that  it  is  dark  red  is-  explained  not  only  by  the 
e  of  ihc  auxochromic  amino-group,  but  also  by  the 
nee  of  an  orf Ao-quinonoid  nucleus:  the  compound 
uiinnt  be  regarded  as  a  true  dyestuff  :  this  is  shown  not 
Only  by  its  physical  properties,  but  also  by  a  comparison 
of  its  absorption  spectrum  with  the  absorption  spectra  of 
Diamond  Magenta  and  Wtirster's  red  salt.  When,  how- 
ever, a  quantity  of  ferrio  chloride  is  used  insufficient  for 
the  formation  of  a  Aoio-quinonoid  salt,  the  nitrate  is  pre- 
cipitated as  a  dark  red  mass  :  in  these  circumstances  it  is 
is  that  the  formation  of  a  ;«■  n -quinonoid  salt  is 
possible.  The  author  draws  the  conclusion  that  com- 
pounds which  contain,  in  addition  to  the  quinonoid  nucleus 
only  the  auxochromic  amino-group  are  not  dyestuffs. 
When  diaminocresol  is  oxidised  with  execs  of  ferric 
chloride,  the  resulting  nitrate  can  be  converted  into  two 
isomeric  hydrochlorides  :  the  one,  bright  red.  -eparates 
only  on  cooling,  whilst  the  other,  dark  red,  separates  at 
the  ordinary  temperature.  These  salts  probably  have 
the  constitutions  : 


0 

V 

NH.Ht  1 


O 
CH^/N  :  NH.HC1 

\/ 
Ml 


k  red  salt  having  the  ortto-quinonoid  constitution. 
From  spectroscopic  observations  the  author  finds  that 
Wur-iei  s  salt  exists  in  both  a  red  and  a  green  modification. 

—J.  C.  C. 

Colouring  matters  of  the  flowers  of  Hibiscus  sabdariffa  and 
Thespasia  lampas.  A.  G.  Perkin.  Chem.  Soc.  Trans., 
1909,  95,  1855—1860. 

The  floweis  of  Hibiscus  sabda  I  ^orrel  of  the  West 

Indies)  were  digested  with  water  and  the  aqueous  extract 
with  dilute  sulphuric  acid  to  hydrolyse  the  gluco- 
Vfter  an  elaborate  system  of  purification  there 
were  isolated  gossypetin,  to  which  the  formula,  C15H10Os. 
is  now  assigned,  a  new  colouring  matter,  hibisceiin,  which 
is  yellow  and  dyes  mordanted  cotton,  and  quercetin.  The 
flowers  of  Thespasia  lampas  gave,  on  similar  treatment, 
a  small  quantity  of  quercetin.  The  flowers  dye  mordanted 
wool  in  yellow  shades  which  are,  however,  not  superior 
to  tho9e  produced  by  the  better  known  Indian  natural 
yellow  dyestuffs.— J.  C.  C 


Colouring  mattti  of  cotton  fhnotn.     Oostypium  I 

II.     \.i..  p.  ii.m.    Chem  Soi .  Proc  .  1909,26,  201 

I'm  flowei  Egyptian  cotton  plant,  a  variety  of  the 

Qossypium  herboeeum,  nave  been  found  I ntain  three 

hitherto  unknown  gh sdd<        <j  C„H   0 

the   main   constituent,  orystalli 

watei   in  -  mall,  yellow    plat   .  m.  p.  247°     249   i  .. 

mordanted  fabrii     verj     imilarlj    to  qui  n  i  tin,  and' 

with  lead  acetate  an  OMLDf I    pn  CI [t  fori 

ooi md,      C  ,M,. 0,  (C,H,0) |0Ui 

needles,  „..  p.  2 14°—  21(5"  ( '..  and  is  hydrolysed  with  diffi. 
oultj   a.  cording  to  the  equation  : 

CslH,00„H  H,0=  C„HI0O,     C,H„0, 

into  quercetin  and  dextrosi    osazone,  m.  p.  204° oQy    , 

iso-Quercitrin,  C„HI0O,s  "i'"''1  ■'"  IWC),  con  ,  1  . .', 
pale  yellow  needles,  m.  .,  217°— 219°  C,  a.,,1  is  readih 
hydrolysed  by  acid  : 

C„H,001S  ll.ii  <Y,i[,„o7+c,H1,0ll, 
with  formation  oi  qui  rcetin  and  dextrose,  but  differs  5 
quercimeritrin  in  several  important  respecb  With  lead 
ooi  in-  H  givesabrighl  yellow  precipitate,  dyes  mordanted 
fabrics  similarly  to  queroitrin  (Chem.  Soc.  Tram  ],„,., 
81,  ISO),  and  is  present  in  t  he  Hewers  in  small  amount  The 
third  glueosidc.  gossypilnn.  l',,H.,0<>n  (dried  „(    |,;i,    ,■  , 

pale  orange-yellov    needles,   m.   p.  about  200° 20-'    C 

when  hydrolysed  gives  gossypetin  and  dextrose: 

CS1H20013+ H20=  C^H,  „0,+  C,H,.0,. 

It  yields  a  bright  red  precipitate  with  lead  acetate  and 
dyes  mordanted  fabrics.  The  flowers  yielded  1-86  per 
cent,  of  yellow  colouring  matter,  consisting  of  quercetin 
mixed  with  about  10  per  cent,  of  gossypetin. 

Patents. 

Disazo    dyestuffs;      New    substantive    .     Chemisehe 

Fabrik     vorm.     Sandoz,     Basle,     Switzerland       Eno 
Pats.   20,649  and  20,650,   Sept.   9,  1909.     Under  St 
Con  v.,  Jan.  2,  and  July  16,  1909. 
In  the  first  patent  claim  is  made  for  the  manufacture  of 
substantive  orange  disazo-dycstufls  (a),  bv  combining  the 
intermediate  products  obtained  from  one  molecule  of  the 
tetrazo  compound  of  a  p-diamine  and  one  molecule  of 
salicylic    acid    or    o-cresotinic    acid   with    one    molecule 
of   l-p-sulphophenyl-3-methyl-5-pyrazolone  or.l-p-sulpho- 
phenyl-5-)iyni/.oloni'-3-earboxylio   acid;     or  (b),    l,v   com- 
bining the  tetrazo  (.impounds  of  p-diamines  with  one  mole- 
cule    of    l-/'-siilphoplicnyl-:i-methy|. .".-pyrazolone    or    1-p- 
sulphophenyl-6-pyrazolone-3-carboxylic     acid     and     one 
molecule  of   phenol,  and  alkylating  the  resulting  disazo 
dyestuffs.     Example     I  :      the    intermediate    compound 
from  one  moll    ule  of  tetrazotised  tolidine  and  one  molecule 
of  salicylic    acid    is    combined    with    1-p-sulphophenvl- 
3-methyl-5-pyrazolone  in  alkaline  solution.     Unmordanted 
cotton  is  dyed  in  brilliant  orange  shades,  which  are  similar 
to,    but    much    faster   to   light  than,    those   produced    In 
Toluylenc     Orange    R.    Example   2:     The    intermediate 
product    obtained    from    one    molecule    of    tetrazotised 
benzidine   and   one   molecule  of  l-p-sulphophenyl-6-pyra- 
zolone-3-carboxylic  acid  (in  neutral  solution)  is  combined 
with  an  nmmoniacal  solution  of  phenol,  and  the  resulting 
paste    is    ethylated   bj   dissolving    it    in    dilute  sodium 
hydroxide  solution  and  heating  for  two  hours  at  96    C. 
with  ethylp-toluenesulphonate.      The  product  is  a  brick 
red  powder  which  dyes  unmordanted  cotton  in  clear  orange 
shades  very  fast  to  light.     In  the  second  patent  is  des- 
cribed   the    preparation    of  the  dyestuff  from  the  in' 
mediate  product  of  one  molecule  oi  tetrazotised  benzidine 
and  one  molecule  of  salicylic   acid   and  l-phenyl-5-pvra- 
zolone-3-carlioxylie    acid.     The     dyestuff     produces   red 
orange  shades  on  unmordanted  cotton,  and   also  on  half 
wool,   which  are  fast  to  light. --J.  C.  C 

yitro-o-oxyazodyeshtffs;      Production     of     .     Kalle 

und   Co..  Akt.-Ges.,  Biebrich-on-thc-Rhine,    Germany 

Eng.  Pat.  22,200,  Sep,.  29,  l1 Dnder  Int.   Conv 

Tan.  2,  1909. 

In    nitrating    the    diazo-conijxumds    obtained    from    the 
sulphonic    acids    of    l-amino-2-naphthol    or    2-amino-l- 
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uauhthol.  the  products  hitherto  isolated  have  always  been 
■,-,1  with  a  by-product.     It  is  now  found  that  the 
pure   nitro-o-hydn  stuffs   own    be    prepared    by 

nrst     is  he    cino     salt    pi    the    mtrodiazo-oxy- 

sulphonic  acids.  The  crude  aoid  is  dissolved  in  dilute 
alkali  and  precipitated  with  rino  sulphate  or  chloride. 
The  rino  salt  can  then  be  combined  with  the  appropriate 
component  and  famishes  a  dyestufi  which  is  iur<  to 
unple  is  described  the  nitration  of  the  zinc  sail 
ofdiaK>tisedl-amino-2-naphthol-4-sulphonic  acid,  its  purih- 
cation  by  the  above  method,  and  its  combination  with 
a-naphthol. — J.  <     ' 

l.XauMhindori/l;     Process    lor    preparing 
werke  vonu.  Meister,  Lucius,  und  Briining. 
216,639,  June  13,  1908. 
If  fl-naphthyldycine   or   its   salts  or  esters  are  heated 
with  acid  condensing  agents,  Buch  as  alummmni  chloride 
,„•   phosphorio   anhydride,    |S-naphthindoxyl   is   obtained 
as  an  olive-yellow   powder,  changing  to  green  in  the  air. 
It  melts  at  80"   8S°C,  and  is  readily   soluble   m  alcohol, 
ethei    acetone,  etc.,  ana  also  in  oaustio  Boda  solutions; 
can  be  oxidised  by  means  of  air,  pro- 
ducing  3-naphthindigo.     T.  F.  B. 

..|:„  dyestuffs;    Mmufactan    of  ,     P.    A.    Newton, 

London.  From  Farbenfahr  vorm  F.  Bayer  und  Co, 
Elberfeld,  Germany.     Eng.  Pat.  25,177,  Nov.  23,  1908. 

SKBGer.  Fat.  210,597 of  1908  ;  this  J.,  1909,  698.— T.  F.  B. 

I-,,  dueetugs;    Manufacture  of .     P.    A.    Newton. 

London.  '  From  Farbenfabr.  vorm.     F.  Bayer  und  Co.. 

Elberfeld.  Germany.     Eng.  Pat.  26,023,  Deo,  2,   1908, 

See  Fr.  Pat.  396,833  of  inns  ;  this  J.,  1909,  596.— T.  F.  B. 

inthracene   derivatives;    Manufacture   of   new   and 

fheir  employment  in  dyeing  and  printing.     P.  V  Newton, 
London.     From   Farbenfabr.  vorm.    F.  Bayer  und  Co..    , 
Elberfeld.  Germany.     Eng.  Pat.  27,098,  Dee.  14,  1908. 
Sbs  Ger  Fat  210,019of  I908and  Fr.  Pat.  399,495 of  1909  ; 
this  J.,  1909,  650  and  933.— T.  F.  B. 

Dyestuffeofiheanihraceni  seriet  ;  Manufacture  of  new . 

P      \.     Newt.  hi.     London.    From     Farbenfabr.     vorm. 

F     Bayer    und    Co.,    Elberfeld,    Germany.     Eng.    Pat. 

3276,  Rib.    10,    1909. 
See  Fr.  Pat.  W0.186  of  1909  ;  this  J.,  1909,  976.-   T.  F.  B. 

A:o  dyestup;     Manufacturt   of .     P.   A.    Newton, 

I»ndon.  From  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld,  Germany.     Eng.  Pat.  5383,  March  5,  1909. 

See  Fr.  Fat.  4O2,03Oof  1909  ;  this  J.,  1909, 1190.— T.  F.  B. 

Indigo;    Produ<t„,n  of  stabU   chlorim   derivative   of . 

f    Chemische    tndustric  in  Basel.     First  Addition, 

dated  September  II,  1908,  to  Fr.  Pat  386,841,  April  19, 

1907. 
Skk  Eng.  Pat.  19.793  of  1908  :   this  J.,  1909,  238.  -  T.  F.  B. 

Trivhenvbnethaw    dyeslujfs  from   carbaeole;   Procei     fo) 

producing .  '  L.  Cassella  and  Co.     Fr.  Pat.  403,543, 

Sept  26,  1908. 

mi:  Eng.  Fat.  20,7090)  L908;  this  J.,  1909.697.     T.  F.  B. 

V  —FIBRES  ;     TEXTILES  ;     CELLULOSE  ; 
PAPER. 

Megasse  in  pap>  < making.     J.  8.  Ri  mington,  i).  A.  Bowack, 
and  A.  J.   B.  Oarrington.     World's  Papei  Trad.-  Rev., 
1999.  Oct  29.  U:i. 
The   author-   have   obtained    a    quantity    o)    sugar  cane 
"  megasse  "  from  Trinidad,  the  analysis  of  which  gavi   th< 
following  results :     Moisture,  11-05;    ash,    1-54 ;    loss  on 
o-hydrolysis,    30-01;    loss  on    J-hydrolysiB,    18-70;     lo 
on  mercerisation,  32-73  ;  gain  on  nitration,  10-21  ;  c<  Uulose, 
t  — .  1 1    pei    cent.;     length  of    ultimate    fibre,     3-5    mm, 
The   fibre  is  highly   lignified  and   somewhat   irregular  in 
length  and  in  its  distribution  in  the  stem.     The  authors 


find  thai  the  best  and  mosl  profitable  method  for  con- 
verting the  material  into  pulp  consists  in  digesting  it 
with  7 —  19  percent,  of  sodium  hydroxide  for  12  hours  under 
a  Bteam  pressure  of  I  atmosphore.  This  comparatively 
mild  treatment  yields  45  50  per  cent,  of  pulp,  as  against 
lis  40  per  cent,  in  the  caso  of  the  more  seven  treatments, 
which  destiny  a  portion  of  the  less  resistant  cellulose. 
The  method  of  digestion  proposed  by  the  authors  involves 
particular  care  in  the  subsequent  beating  of  tin-  pulp. 
The  authors  state  that  a  satisfai  tory  bleached  pulp  is 
obtained  with  the  consumption  of  about  15  per  cent,  of 
bleaching  powder,  and  1  -  per  cent,  of  other  chemicals. 
They  contend  that  the  excessive  quantities  of  bleaching 
powder,  which  are  required  to  bleach  the  pulps  obtained 
under  more  severe  conditions  of  digestion,  arc  consumed 
liv  the  products  of  the  decomposition  of  the  cellulose, 
which  are  absent  from  the  pulps  boiled  under  low  pressures. 
Megasse  pulp,  when  used  alone,  invariably  yields  a  stiff 
hard  paper,  ill  whatever  waj  it  ma\  be  treated  in  the 
beater:  further  it  is  not  easj  to  obtain  papers  free  from 
coarse  fibres.  By  a  system  of  gradual  beating  it  is  possil  le 
to  obtain  papers  of  great  strength,  but  if  the  beating  bo 
overdone,  as  t  ery  readily  happens,  the  strength  of  the  paper 
suffers  considerably.  Megasse  pulp,  when  mixed  with  other 
fibres,  e. g.,  chemical  wood  pulp,  lalang  (Andropogon  cari- 
cosus)  grass,  or  Para  grass,  gives  papers  which  are  eminently 
suitable  for  printing  purposes  and  which  do  not  possess 
the  harshness  of  the  pure  megasse  products.  The  authors 
have  made  and  tested  several  samples  of  paper  of  pure 
and  mixed  fibres  and  speak  very  favourably  of  im- 
possibilities uf  the  megasse  fibre  as  a  material  for  paper- 
making.     -I    F.  B. 

Pulps  ■    Testing  bleaching  qualities  of  .     P.   Klenmi. 

WochenU.  Papierfab.,  1909,40,3973—3976. 

Is   testing  the   bleaching   qualities  of    commercial   pulps 
it  is  necessary  to   determine   the   quantity   of   bleaching 
powder  required  to  produce  a  certain  degree  of  whiteness  : 
in  smne  cases  it  is  also  necessary  to  take  into  account  the 
time  required  to  attain  the    desired    result.     In  mills    it 
is  sufficient  to  use  -nine  of  the  current    bleached  half-stuff 
as    i   standard  for  the  degree  of  whiteness  required,  the 
test    pulp   and    the    standard    being  compared    with   eai  I 
other  in  the  moist  state  in  glass  vessels  of  identical  dimen- 
sions.     Hut  in  analytical  practice,  such  a   standard  is  nut 
available,  and  it  is  desirable  to  produce  bleached  products 
of    different  degrees  of   whiteness  and   to   preserve  them 
as  reel. ids.      For  such  tests,  the  author  makes  a  scries  of 
four  experimi  nts  with  increasing  proportions  of  bleaching 
powder,  chosen  so  that  the  desired  degree  of  whiteness 
shall  fall  within  the  limits  of  the  series.      For  wood  pulps 
he  uses  L5,  20,  2">  and  30  per  cent,  of    bleaching  powder  on 
the    air-diy    weight     of    pulp.       These    proportions    are 
measured  out  in  the  form  of  clear  bleach  liquor  into  lour 
cylinder:  ol  aboul   1  litre  capacity  with  a  mark  at  400  c.e. 
|.-u,.  grins,   of  the   pulp  are   weighed  out   for  each  test, 
uniformly  beaten  up  with  water,  and  added  to  each  of  the 
cylinders,   the   volume   being   made  up  to  400  c.e.     The 
cylindei      are    placed    in    a    water-bath,    maintained   at    | 
temperature  of  40       15    C,  and  their  contents  are  kept 
[n  agitation,  with  free  access  of  air,  by  means  of  mechanical 
-t  iii,-i-.      At  the  end  of  a  given  time  [e.g.,  five  In  mis),  the 
volume  i-  again  made  up  to  100  c.e.  11  necessary  ;  quantities 
of  clear  liquid  are  drawn  off  from  each  test  by  means  of  j 
pipette  covered  with  wire  gauze,  and  the  pulps  are  then 
thoroughly    drained    with    the    aid    of    the    filter-puma 
■pi,,   titration  of  the  clear  liquids  gives  the  actual  amounts 
nt    i|h-    bleaching    powder    consumed,    and    the    residual 
pulps  show  the  corrc  ponding  degrees  of  whiteness.     These 
pulp-  are  washed  by  shaking  twice  with  successive  quad 
,.,    i    iii,,    ut    water,   and   drained   by  suction.     In 
order  to  prepare  shet  i-   from  them  for  record,  each  lot  of 

bleached  pulp  is  shaken  with  ■' ■  •■   of  water  and  poured 

into  ;,  porcelain  filter-pump  funnel,  the  perforation 
being  covered  with  a  piece  of  fine  wire  gauze.  The  stem 
,,l  the  funnel  is  provided  with  a  tap,  so  that  the  whole  of 
the  fluid  pulp  may  be  distributed  evenly  in  the  funnel, 
De{ore  anj  liquid  run-  through.  The  sheets  so  formed. 
aboul  15  cm.  in  diameter,  are  placed  between  filter-paper, 
and  passed  through  a  wringing  machine  and  dried  in  the 
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i  i    on  a  framo 
of  black  card  ed   thai   i  bej    ma  j 

I  by  transmitted,  as  well  as  bj   <  ht. 

—J.  I     I  . 

r  industry  of    Westphalia  and  tin    III,. 

10,  1909.     [T.R.] 

uid    the    Rhenish 

h  ol  i  rdere  for  paper. 

Oelluli  [alien   in    price,    but    for   laok   of   sufficient 

icturcrs  are   unable   to  gi  i    the  full   benefit 

ni  the  redui  i  ion.     i  (t  bi  r  ran  mat  u  ial    b.a  ye  risen  in  pi  ic< 

ow  iii  ■  ii  of  a  sj  ndicatc  of  the  mat 

ng   to   the   paper   mills  ;  n  i  rom 

Ih.    United  States  have  lately  been 

buying  up  a  great  deal  of  th  in  the 

manufacture   of   paper   in    Europe.      Resin,    however,    the 

of  which  co  ricted   when  ii   is  too  expensive, 

has  fallen  in  prici    bj  "J.'  per  cent.      Pap  i  exports,  espeoi 
ally  i"  the  East,  on  which  the  manufacturers  ol  the  Wi 
phalian    district     largely     depend,    almost    ceased.     The 
of   the   paper   industry   has   become  critical   in   the 
district,  owing  in  the  fact   that  a  large  number  oi   uev, 
paper  mills  have  been  erected  ol   late   years  ami  existing 
ones    enlarged.     Owing    to    over-production,    paper  has 
repeatedly  fallen  in  price,  and  sunn-  rariotiee  are  sold  at 
UDremunerativc   prices,  in  order  in  keep  the  works  op 
and  the  hands  employed.      Another  reason  for  the  existing 
depression   in   the   paper   industry   is   that    Sweden  floods 
Germany  with  cellulose  paper  at   exceedingly  low  prices. 

present   there  area    number  of   large   paper  facti 

ourso  i 'l '  i'ii  i  i  a  and  i  omplction  which,  when  finished, 
will  be  able  to  tun)  out  daily  200,000  lb,  of  cheap  cellulose 
paper. 

Patents. 

Fibres    from    solutions  .     Apparatus    for  . 

\V.  A.    E.    Crombie,    London,   and   F.  Schubert, 
Yarmouth.     Eng.  Pat.  24,922,  Nov.  19,  11108. 
The  invention  relates  to  apparatus  of  the  kind  wherein 
the    solution    from    which    the    fibre    is  to   be    prepared 


is  successively  treated  with  two  different  coagulants,  and 
the  fibres  produced  are  stretched  or  drawn  to  a  finer  size. 
The  solution,  supplied  through  the  pipe,  B.  provided  with  a 
rose,  comes  into  contact  with  the  first  coagulant  in  the 


■  I,     \.  ami   I 

■  l"    througl  Basel.    The  rib 

into    a    second  the     lati  com 

i,    II.    through   ati   annular   inlet,    I.   the 

using  or  I ube, 

K.  through  the  gland,  l..  I  «  ith  the 

ol  Bi  «  from  E  i  is  to  keep  the  liquid  in  A  at 

proper  woi  king  st  n  ngtb,  and  at   t  he  san 

mi    .  lu t  ion  in  II  from  ri  ing  into  A.     B.  \. 

i  Inn  >>;  and  application  oj     — .     J.  E. 
Thai  ii  -  Ii  s.  \ 
24,811    v       is   urns.    (Seealso Eng. Pat. 24,809 o?  1908; 
this. I.,  I'.nili.  S.M.) 

\    '  i  i    .  i  a  from  an 

whi.li  film  may  be 
coloured  or  variegated  "ith  metallic 
or  mineral  particles  or  powders,  or  otherwise  decorated  or 
nil  It  i-  then  attached,  either  in  the  moi  I  or  dry 
condition,  to  a  Bupport,  raoh  as  paper,  fabric,  leather  or 
foil,  bj  means  of  auitable  adhesives.  The  who! 
i  mbossed  or  impressed  either  upon  the  front  or  back  and 
employed  foi  decorative  or  imitative  purposes.  Amongthe 
adhesives  specified  is  included  a  solution  of  cellulose 
itself.      .1.  F.  B. 

WasU    paper  and  On   Ii!:'  :    Apparatus  for  obtaining  palp 

from .      I.     lb  i/.   Niirnberg,  Germany.     Eng.   Pat. 

24,343,  Nov.  12.  1908. 
The  apparatu  consists  of  a  vertical  cylindrical  easing 
containing  a  perforated  revolving  drum.  Inside  the  drum 
are  situated  two  fixed  shafts,  w  ii  h  beater-arms  on  two  sides 
of  each  shaft,  and  two  revolvi'  g  beater-shafts  driven  by 
toothed  wheels  from  the  central  drum-shaft.  The  arms  of 
all  the  beater-shafts  are  so  arranged  that  they  move  be- 
tween each  other,  as  the  drum  revolves,  without  locking; 
the  outer  set  of  arms  of  each  fixed  shaft  carries  a  scraper 
which  removes  the  paper  from  the  periphery  of  the  re- 
volving  drum  and  returns  ii  to  the  moving  beater-arms. 
Water  or  chemical  bleaching  agents  are  charged  into  the 
drum  with  the  paper,  and  the  waste  liquid  passes  through 
tin-  perforations  ol  the  drum  into  the  casing,  whence  it  may 
be  discharged  when  aei  essary,  whilst  fresh  liquor  or  water 
.  no  is  the  drum  at  the  top.  until  the  disintegrated  pulp  is 
sufficiently  purified. — J.  F.  B. 

Paper  and   the  like    [from  peat] ;    Manufacture  of . 

I;.  I'i  u-son  and  U.S.  Stoneham,  London.  Eng.  Pat. 
26,573,  Dec.  8.  1908. 
FlBROtia  peat  is  convi  i ted  into  paper  pulp  in  the  ordinary 
way,  the  present  invention  relating  first  to  bleaching  of  the 
pulp  by  tin-  use  of  "  chlorine  in  a  form  free  from  lime," and 
secondly  to  the  addition  to  the  pulp  of  a  mucilage  prepared 
from  seaweed,  such  as  Irish  moss.  For  strong  mill-board 
about  2-5  per  cent,  of  the  seaweed  gum  is  employed. 

—J.  P.  B. 

I'nji,  r  having  relief-lib    effect;  Manufacture  on  the  paper- 

machini    of .     Farbwerke    vorm.     Meister,    Lucius, 

und  Briining,  Hochsl  on  Maine,  Germany.      Eng.  Pat. 
16,555,  July  3,  1909.     Dhdi  t  Int.  Conv.,  July  20,  1908. 
ion  t.l  Eng.  Pat.  10,529  of  1908,  dated  dune  7,  1907 
J.,  1908,1130). 
To  produce  regular  or  irregular  relief  effects  on  paper  on 
the  paper-machine  itself,  simple  devices   are  -ub-ututed 
for  rollers  having  reliel  pan  in  the  original 

specification.     For  instance,  cloths,   brushes,  dandy  rolls, 
or  felts  are  caused  to  trail  in  contact  with  the 

paper  well,  while  on  the  wire  cloth  or  wet  felt.     Or,  com- 
pressed air  is,  by  suitable  mi  ana,  blown  into  the  web,  or  the 
surface  ■-  *  ratched  with  nails  or  the  like.     The  paper  web 
i  is  dyed  and  finished  as  described  in  the  original 
ication. — J.  L.  H. 

Paper.     P.    Hinkel,    Chicago,    III      U.  S.      Pat.   940,969, 

Nov.  23,  1909. 
Paper-board  or  felt-paper  is  made  from  a  mixture  of  paper 
pulp  and  oilv  cotton  fibres  such  as  are  removed  from  cotton 
seed  hulls  by  treat  mint  with  oil.     The  cotton  fibres  contain 
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•s  much   oii  as  they   will    absorb    and  before  they  are 
added  to  the  pulp,  the  latter  is  rendered  central. — S.  H.  H. 

Printers'  mi  from  printed  paper;  Process  lor  removing 
.    Henkel  and  Co.      Gter.    Pat.  215,312,   Dec.  15, 

The  claim  is  f.-i   the  use  of  a   mixture  of   peroxidi 
alkali  or  alkaline-earth  metals  with  gelatinous  silicic  aeid 
for  the  removal  of  printers'  ink  from  printed  paper.      A.  S. 

Indurated  [fibrous]  product  and  method  o/  same. 

I.    H.    Baekeland,  Yoi  kei  .   N.Y.     D.&    Pat  942,852, 
7.   1909. 

See  Fr.  Pat.  386.62S  of  1908  ;  this  J.,  1908,  686.  I.  F.  B. 

Acetyl-  and  nitrocellulose  ;  Treatment  of for  the  manu- 
facture of  a  plastic  material.  V.  Meyer,  Aachen,  Germany: 
Eng.  Pat.   19.735.  Sept.  19.  1908. 

-       Fr.  Pat.  393,963  of  1908  ;  this  J.,  1909,  257.— T.  F.  B. 

Cellulose  acetate  ;    Process  for  the  manufacture  of  solutions 

of    which    are    of    industrial    mho.      A.     Schloss, 

Stettin,  and  Fiirst  Guido  Donnersmarck'sehe  Kunst- 
aeiden  and  Acetatwerke,  Sydowsane,  Germany.  Eng. 
Pat.  6554.  March  18,  1909. 

See  U.S.  fet.  922,340  of  1909;  this  J.,  1909,  671.— T.  F.  B. 

Cellulose  products  in  tht  form  of  threads,  ribbons,  films,  or 
similar  objects  ;  Process  for  obtaining  .  P.  Fried- 
rich.     Fr.  Pat.  403,427,  May  28.  1909. 

SKEEng.  Pat.  11,700  of  1909;  this  J.,  1909, 1246.— T.  F.  B. 

Soda  pulp  mills  ;  Process  of  treating  waste  liquors  from 
— : — .  E.  L.  Rinman,  Gothenburg.  Sweden.  Eng.  Pat. 
8175.  April  5.  1909. 

See  Fr.  Pat.  401,856  of  1909  ;  this  J..  1909,  1163.— T.  F.  B. 

Producing  a  [stable]  solution  of  ammoniacal  cupric  oxide 
[cuprammonium].     Eng.  Pat.   1148.     See  VII. 

Horny  substance  from  cellulose.     Ger.  Pat.  216,629.    See  XV. 

VI.— BLEACHING  ;   DYEING  ;    PRINTING  ; 
FINISHING. 

Logwood   Black   dyeing   on    cotton    cloth;    Continuous  . 

E.  Montavon.      Rev.  Gen.  Mat.  CoL,  1909,  13.  34S-353. 

HOST  luutre  blacks  are  still  dyed  with  logwood,  as  Aniline 

Black  and  Diamine  Blacks  are  dear  and  liable  to  affect 

the  fibre,  and  the  latter  arc  wanting  in   depth.      Sulphur 

Blacks     are     economical     but     uncertain.     The      author 

recommends    the    following    process    of    logwood    d\ 

as    economical    on    the    large    scale: — The    pieo       (after 

_■  ing   and    stitching)   are    fir-i     passed    through     the 

impregnating    machine.     This   is   a    wooden    vat    divided 

in  two,   fitted  with  wood    rollers,  and  having  a  pair  of 

I  over  the  far  end  of  each  division 

(tin-  upper  roller  is  covered  with  ebonite  and  the  l< 

with    medium   hard   rubber).     There   is   a    feeding    guide 

and  at  the-  end  a  folder.     The  bath  consists  of  iron  pyro- 

lignitc  c,f  B°  B.,  kept  at  about  50  C.  by  a  steam  coil.    The 

rate  of  travel  is  about  30  to  35  metres  a  minute.    it  to  10 

•  of  pyrolignite  arc  added  for  every  .'i  pieces  (of  about 

100  ■    eh)  passed   through.      I  are  then 

i  on  waggons  till  the  next  morning.     The  second  opera- 

i    consists   of   squeezing  and   drying.     The   squeezing 

cylinders  must  have  a  diameter  of  at  Least  220  mm.  and 

be  capable  of  withstanding  strong  pressure  ;    the  lower 

one  is  covered  with  medium  hard  and  the  upper  with  hard 

rubber.     The  speed  is  regulated    by   that   of   the   drying 

apparatus,  say  15  to  20  metres  a  minute,  and  so  as  to 

ready  for  drying.      The   dryer  is  a  hot 
flue  with  two  sets  of   horizontal   rollers  of  wooden   laths. 
the  upper  set  being    wo  ted    bj    pinions.     Warm  air  is 
!    by  a  fan  and  ventilator.     The   ,  kept 

;i  by  a  series  of  openers.  After  drying,  the  pieces  are 
again  piled  on  waggons.  The  third  portion  of  the  plant 
consists  of  two  machines  placed  in  fine,  the  first  for  liming 
and  the  second  for  washing  and  dyeing.  The  first  is 
similar  to  the  impregnating  machine,  but  both  vat  and 
rollers  are  of  galvanised  iron.     The  lower  wringing  rollers 


are  covered  with  brass  and  the  upper  ones  with  nil 
The    second    machine    is    of    galvanised    iron    with    lua-- 
rollers,  lias  live  di\  isions  and  five  pairs  of  wringing  cylinders 
similar  to  the  liming    machine.      '1  he   first    three  divisii 
are  for  washing.     Water  is  supplied  bj  pipes  of  perforata 
copper,      The  last  two  divisions  are  for  the  dyeing;  t! 
have  le^ji  ,-  coils  for  heating  by  contact  only.     The  lime 
bath  is  made  by  adding  20  lilies  of  milk  of  lime  (25  kilos. 
of  quicklime  made  up  to  500  litres),  to  the  boiling  « 
in  the  vat,  and  smaller  quantities  (4  to  5  litres!  are  added 
quired  to  ensure  that   the  colour  of  the  cloth  readily 
changes  to  red.     Excess  of  lime  must,  however,  be  avoided, 
and  tnesubsequent  washing  must  be  well  done  to  avoid  loss 
ot   dye.      For  dyeing,   water  is  introduced  till  the  lower 
rollers  in  the  dye  \  at  are  covered  ;   tins  is  heated  to  bo 
and  50  litres  of  dye-solution  then  added,  and   the   whole 
kept  boiling  whilst  the  pieces  are  passing.     Thedyc  solution 
is  made  by  dissolving  35  litres  of  logwood  extract.  30'  B., 
adding  a  solution  of  1  kilo,  of  soda  ash,  and  making  up 
to  200    litre     For  each  piece  dyed,  about   5  litres  of  the 
dye  solution  are  used.     After  dyeing,   the  pieces  remain 
overnight    in    the  waggons,  are  then  washed   with  sprays 
on  a  wringer  of  three  rollers  and  dried  on  steam  cylinders. 
It    is  stated  that  five  men  and  four  boys  can  dye  18,000 
to  20.000  metres  every  10  hours.      For  such  a  production 
however  the  plant  for  the    second   operation    (squeezing 
and  drying,  after  the  impregnating)  must  be  duplicated. 

— A.  Sbld. 

Fuscamine  Brown.     H.  Schmid.    Bull.  Soc.  Ind.  Mulhouse, 

1909,  79,  286-289. 
Although  Paramine  Brown,  on  account  of  its  useful 
properties,  has  been  used,  its  tone  is  rather  too  red.  It 
has  been  found  that  m-hydroxyamino-compounds,  oxidised 
upon  the  fibre. yield  more  yellowish  brown  shades,  of  good 
fastness  and  solidity.  w-Aminophenol  is  now  sold  under 
the  name  Fuscamine  G,  and  a  medium  brown  is  obtained 
as  follows  :  Pad  in  a  bath  containing  20  grms.  of  Fuscamin, 
G  i  B.  A.  S.  F.).  20  grms.  of  hydrochloric  aeid  of  20°  B. 
25  grms.  of  sodium  chlorate,  and  5  grms.  of  potassium 
ferrocyanide  per  litre,  an  dry  in  the  hot-flue.  Discharges 
may  be  printed  on  at  this  stage,  and  the  goods  are  then 
steamed  for  5-10  minutes,  passed  through  the  ammonia 
box  and  then  through  a  warm  weak  solution  of  alkali 
and  washed.  The  treatment  with  alkali  serves  to  destroy 
any  Prussian  blue  which  may  have  been  formed,  and  to 
clear  the  shade.  The  fibre  is  not  tendered  and  the  fastness 
of  the  shade  to  both  light  and  soaping  is  good. — F.  M. 

Steaming  of  pieces;    Determination   of  the  amount  of  air 
in    tlo    Mather   ami    Piatt   steaming   apparatus,   during 

the    at   aoout    ion   r.     A.    Scheurer.     Bull.    Soc. 

Ind.   Mulhouse,    1909,  79,   283-286. 

The  presence  of  air  in  the  steaming  apparatus  may  inter- 
fere with  the  fixation  of  vat-dyestuffs,  and  the  author 
has  determined  experimentally  the  amount  of  air  contained 
in  the  atmosphere  of  steam.  A  blank  trial  showed  that 
the  percentage  of  air  was  1-2  to  1-3.  Upon  steaming 
some  pieces  winch  had  been  printed  with  a  dyestuff — 
hydrosulphite  paste,  the  percentage  of  air  during  the 
passago  of  the  blanket  was  o-77-ii-SL'  :  during  the  passage 
of  the  first  pieces  it  »as  1-12  and  whilst  the  fifth  piece 
was  passing,  if  fell  to  03  per  cent.  It  is  evident  that  the 
amount  of  air  varies  from  one  operation  to  another  and  the 
.mil, or  concludes  that  this  variation  is  hardly  due  to  air 
dissolved  in  the  wafer  used  for  steam  raising,  to  varia- 
tions  in  pressure,  or  to  air  carried  mechanically  into  the 
steamer  by  the  pieces,  but  is  caused  by  leakage  through 
the  vent-holes,  crevices,  etc.  The  amount  of  air  thus 
entering  the  steamer  is  diminished  by  increasing  the  amount 
of  steam  admitted. — F.  M. 

Patents. 

Soap :  S  ubst  it  uti  for for  trash  ing,  ch  o  n  ing  and  bleaching 

purposes.  P.  Mausoloff,  Frankfort-on-Maine,  Germany, 
Assignor  to  Roessler  and  Hasslacher  Chemical  Co., 
New  York.      U.S.  Pat.  941,158,  Nov.  23.   1909. 

A  substitute  forsoap  for  washing,  cleansing,  and  bleaching 
is  obtained  by  mixing  together  sodium  perborate,  soda, 
and  borax. — S.  H.  H. 
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/  hank  -  :     ■  — .     Klein. 

».  ten  Sonne,     F.    Pat.    103,724,  June  ...    1909. 

'I'm  machine  i-  fitted  with  -in  |  tal  rollers, 

and  arrangomentf  are  made  for  keeping  entirely   Beparato 

u    liquors  with  which  th  i        treal ed.    S]  ei  ia I 

aftei     me)  i  ot  i  atii  a,  are 

thoroughly     si|u >  multaneout  l\     atea mi  d    or 

rinsed  with  wati  to  effect  as  complete  a  removal 

ussiblo  hi  1 1'  ■ B .  '  -  i  ffei 

wliilst  the  haul.  di  bo  mai  bine.     All 

opera  1  performed  automatically  during  one  revo- 

Inn, hi.      i    L  M 

"»i/  yarn  .     Apparatus  (or  .     F.  G.  Schu- 

isli .    S« itzerland,   and    II.    Resoh,    I 

Germany.     Ei  g.    Pat     24,404,    Oot    23,    L909.     Under 

liu.  Com     0      24,  1908. 

I\  circulaton   machines  for  dyeing  roving  or  yarn  in  ili<' 

form  of  spools  or  cops,  the  spindle  is  made  of  such  a  size 

that  the  perforated  core  on  which  the  material  is  wound 

fits  very  closely  on  to  it.    The   >.| ,i m 1 1<-  thus  supports   the 

which  consequently  can  lie  !■'  very  thinunil light. 

This  is  hi  advantage  when  the  cores  have  eventually  to 
be  mounted  on  flyers  t,,r  spinning.  In  older  to  ensuie 
uniform  distribution  of  the  dye  liquor,  the  spindle,  in 
addition  to  its  periovat ions,  is  provided  with  external 
longitudinal  and  transverse  grooves      II    P.P. 

Dyeing  yarn  ;   Apparatus  for .     F.  Geissler,  Kottbus, 

m.l   II.   WaKner,  (liulitz.  Germany.     U.S.  Pat.  940,868, 
Nov.  23,   L909. 

.1m  -vats  contain  frames  which  carry  the  yarns  to  be 
dyed  and  arc  capable  of  being  removed  from  the  vats. 
The  yarn  is  hung  over  iron  bars,  supported  one  above 
another,  bj  the  Bides  of  the  frames  and  extending 
across  thi  dye-baths.  The  dye-liquor  is  caused  to 
.Lit.  through  the  dye-vats,  entering  near  one  set  of 
bars  and  passing  out  of  the  vats  near  the  other  set.  In 
this  way  the  current  of  liquor  passes  along  the  yams, 
disturbs  them,  ami  thus  ensures  even  dyeing  at  the  parts 
where  the  vain  is  jn  contact  with  the  suspending  bar3. 

— S.  H.  H. 

Priyit    effects    on    fabrics;     Production    of .       R.    B. 

Kan-foul.   London.      From    L.  Cassclla  und  Co..  Frank- 
•  fort-on-Maine,  I  iermany.     Eng.  Pat.  7734,  .Mar.  31,  1909. 

The  process  consists  in  printing  or  padding  fabrics  with  a 
mixture  of  substantive  and  basic  dyestuffs  and  then  cover- 
ting  with  suitable  agents  which  discharge  the  former, 
goods  are  padded  with  Diamine 
BD  and  printed  with  a  combination  of  1  part  of  print 
te  I.  and  2  parts  of  prinl   paste  11.     Print  Paste  1.50 
parts  oi  New    Methylene   Blue   NSS,  50  parts  of  glycerin. 
100  parts  of  acetic  acid  (30  pet  cent.),  460  parts  of  water, 
J"    parts    it    starch,     180    parts   of    tragacanth     solution 
.  1000),    120    parts    i  I    tannin-glycerin    (1:1).     Print 
II     10  parts  ol    I  liamine  I  'at  k  ( liven  \.  .".o  parts  ot 
glycerin,  670  parts  of  water,  40  parts  of  starch.  200  parts 
anth   solution    (60:  HH.H)).     The  goods  are   then 
steamed,  dried,  cover-printed  with  a  discharge  composed 
of  150  parts  of  Hyralditc  C  extra  and  850  parts  of  British 
gum  (2  :  3),  and     .  amed,  lightly  chromed  if  n 

cated    with    antimony    salt,    rinsed,    and    dried. 
The  direct  print   produces  black  on  a  pink  ground  and  the 
barge,  pale  nine  and  white.     Coloured  discharges  may 
also  be  employed.     The  process  is  applicable  to  silk,  hall- 
silk,  half-wool,  and  other  fabrics. — .1.  L.  H. 


Brotcn  shades,  with  whitt  and  coloured  effects  ;   Production 

of by  oxidation  on  the  fibre.     Badische  Anilin  und 

Fabrik.  1st  Addition,  dated  May  1,  1909,  to 
Ft.  Pat.  357,472,  Sept.  4.  1905.  Under  Int.  Conv., 
Match   1.    1909. 

In  the  principal  patent  (this  J.,  1906,  120)  a  brown  colour- 
ing matter  was  produced  in  dyeing  and  in  printing  by  the 
oxidation  of  p-phcnylcnediamine.  This  colouring  matter 
■was  very  fast  to  washing  and  light,  but  did  not  admit  of 


variotj    oi    tint.      According   to   tl 

rovided    bj    tn<     addil I    otfiei    oi 

roxyl 
tives,  to   t  hi    ;.  phi  nj  lenedia 

In  i be  foi in  oi  tin  n  .  ammo- 
phenol  | id,      i  .    . 

a  ..a.  lulu m  in    badi    i   m  bi  Thi    ah 

thus  product  d  an      laimed  I 

p.i.ii.il-    can-,  d    h\       ill.    I  ii  in  ion    iii    t  In 

•Hi  merely  mixta  i  mine  Brov  a 

il  patent    was  i  alii  d,   and   ..t  bet 
i        In    pi  ,i.i  mg,    h  in''    effect     can    be    pi 
by  prinl 

ulphoxylate, 

and  then  gti  aming   foi   a    -inn i    I i  aniline 

colours  or  mineral  ool s  fixed  bj  albumin  in  the  r 

, .  It  i, I.. I  .  ii.  .  t    ....    prod i      S.  EL  H. 


I ''hi  i iig  and  printing  pastes  ;  Process  foi  removing  land  and 

other  foreign  substances  from  .     Farbenfabr.  vorm. 

F.  Bayer  and  Co.     Ger.  Pat.  214.94.",.  dune  26,  1908. 

Sahd  ami  oilier  i m    bod j    i„    ;.liin,-t   entirely 

removed  from  pastes  foi  us,-  in  dyeing  and  printing,  bj 
centrifugal  action  in  suitable  apparatus.    -T.  F.  I!. 

Reserves  under  indigo  on  cotton  goods;    Process  for  pro- 

ducing    whiU    and   coloured  .      Felmayer  und   Co. 

Ger.    Pat.  216,128,  Nov.  23,   L907. 

Cotton  goods  prepared  by  means  of  alkalis  or  naphthol 
and  alkalis,  are  printed  with  a  thickened  solution  of  a 
manganous  salt,  a  small  amount  of  an  oxidising  ai_"'iit. 
and,  if  coloured  reserves  are  desired,  a  dia/.o  solution. 
\itci  dyeing  in  the  indigo  vat,  the  reserves  are  removed 
by  means  of  acid  reducing  solutions. — T.  F.  B. 

Proofing  starched  linen  ;    Process  for  .     A.   Douque. 

Ft.  Pat.  403.7H1,  dune  7.  I'.m'.i. 

Bodies  are  added  to  the  starch,  such  as  basic  aluminium 
acetate,  the  double  salts  of  zinc  and  ammonium,  or  casein- 
linii  ,  which  during  drying,  ironing  or  subsequent  treatment 
ot  the  linen.  .Ii--...  Ml.  ...  ilee p,,se,  leaving  a  water- 
resistant  coating  on  the  material  The  latter  is  then 
I,, I  with  a  solution  of  cellulose  acetate  either  alone 
or  mixed  with  a  collodion,  celluloid  or  resin  varnish,  or 
the  cellulose  acetate  and  varnish  may  be  applied  separately. 
Solutions  or  suspensii  as  oi  soap,  sebacic  acid,  or  any 
suitable  substance  capable  of  rendering  insoluble  thi 
aluminium  or  zinc  salts,  etc.,  employed,  may  advantageously 
be  added  to  the  varnish.    -J.  L.  Pf. 


king    machim  :     Circulating    .     T. 

Allsop  and   W.    W.   Silison.    Philadelphia,   U.S.A.      Eng. 
Pat.  8744,  April  13,  1909. 

3l      I    s   Pat.  918,485  of  1909;  this  J.,  1909,  519.— T.  K.  P. 


Dyeing  wool;    Process  of .     H.  Winslow,  Providence, 

R.I.,  Assignor  to  Cassclla  Color  Co..   New   York.      I    S. 
Pat.  941,399,  Nov.  30,  1909. 

See  Eng.  Pat.  22,097  of  1908  ;  this  J..  1909,  791.— T.  P.  B. 

/),/,  ,',)</.  mordanting,  or  similarly  treating  textiles  in  stubbing, 
yarn,  or  other  fibt  ir  apparatus 

'for .     J.  Kershaw  and  J.  T.  Cole.     Ft.  Pat  * 

June  3,  1909. 

See  Eng.  Pat.  16,329  of  1908  ;  this . I. ,  1909,  979.— T.  F.  B. 

Textih   fibres,  threads,  and  fabrics  ;    Method  of  improving 

.     G.     Kraemer.     Cologne.    Germany.     U.S.     Pat. 

942,395,  Dec.  7,  1909. 

See  Eng.  Pat.  11,928  of  1907  ;  this  J.,  1907, 1046.— T.  F.  B. 

Obtaining  solutions  or  pseudo-solutions  of  ferric  oxide,  etc., 
for  dyeing.     Eng.   Pat.   24,842.     See  VII. 
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VII.     ACIDS ;     ALKALIS ;     SALTS  ;     NON 
METALLIC    ELEMENTS. 

!!.  Trey.  '/■■  angew.  Chi 
2377. 
iilv  decomposed  when  intimately  mixed 
with  sand  ot  silica  and  strongly  heated,  a  mixture  of  Bulphur 
g  ,.,   and   w  "■  r   being  evi  Ived  ;     the  small 
proportion  of  mop  oxide  contained  in  ordinary  Band  oi 
i-  catalyticaUy  and  hastens thi  decomposition. 
From  tin'  mixture  of  gases  sulphuric  acid  m 
by  the  contact  ]  rntof  the  purity  of  the 

product  and  the  fact  that  the  residue  may  be  utilised  for 
making    glass,    it  gypsum   i 

-  a  raw   material   for  sulphuric 
i.iiiv    in    i  ountries    pi 
depos    -  of  gypsum  but  no  pyrites. — F.  Sodn. 

Nitric  oxide;    Formation    of hi   tiu  on    of 

carbon  monoxide.  F.  Hah.  i  and  .1.  E.  Coates.  '/■■ 
physik.  Chem.,  1909,69,337-388. 
In  the  authors'  experiments,  carbon  monoxide  was  burnt 
in  mixtures  oi  oxj  gen  and  nitrogen  under  pressure,  and  the 
vivid  of  nitric  oxide  observed  under  different  conditions. 
«rbon  monoxide  and  the  different  mixtures  of  nitrogen 
and  oxygen  were  Btored  in  steel  cylindersatpressuresof  150 

to  200  atm,     It  may  be  remarked  that  under  these  

ditions  iron  carbonyl  is  slowly  formed  in  the  carbon 
monoxide  cylinder;  eral  months  this  became  a 

Bonn  nvenience  on  account  of  the  iron  oxide  de- 

ted  by  the  flame.  The  form  and  dimensions  of  the 
apparatus  in  which  combustion  wac  i  Efi  •  ted  are  given  in 
the  Fig.  A  is  a  Slanged  bronze  eyliiuler,  the  middle 
portion  of  which  is  thickened  into  a  projecting  ring  C.  Ihe 
ends  an  closed  by  bronze  plates,  the  lower  of  which  carrii  s 
the  burner  and  air-inlet  tube,  while  the  upper  supports  the 
tube  through  which  the  products  of  combustion  escape. 
Into  the  thickened  portion  of  the  cylinder  are  screwed  two 
glass  ■■'  indowe  E,  at  an  angle  of  90'  to  each  other  ;  through 
these  the  flame  could  be  observed.  The  apparatus  screw,  d 
into  the  lower  plate  i  i  I   two  concentric  steel  till  I  - ; 

L.  G, ;  the  annular  space  between  them  serves  to  admit  the 
mixture  of  nitrogen  and  oxygen,  while  carbon  monoxide  is 
introduced  through  the  inner  tube,  which  is  provided  at  the 
top  with  a  soapstone  burner  having  a  single  round  hole  of 
l'jmm.  diameter.  As  a  means  of  lighting  the  flame,  a  glow- 
ing platinum  wire  was  adopted  (the  electric  spark  method 
is  much  more  difficult  under  high  gaseous  pressure);  the 
arrangement  can  be  readily  understood  from  the  figure. 
The  upper  plate  is  similarly  fitted  ;  the  products  of  com- 
bustion pass  through  a  thin  platinum  tube.  V,  of  about 
1  mm.  internal  diameter,  provided  with  a  water-cooler.  J, 
tlie  outer  tub"  of  which  is  of  steel.  The  lower  end  of  the 
platinum  tube  carries  a  small  slightly  conical  quartz  tube, 
0  1 10-15  inm.  long,  greatest  diameter  4-0  mm.),  in  winch 
the  flame  burns  as  in  a  chimney,  while  the  upper  end 
terminates  in  a  tine  regulating  needle-valve.  Iron  tubes 
may  also  be  used  instead  of  platinum,  and  prove  equally 
serviceable,  there  being  no  perceptible  corrosion.  The  flan  e 
was  ignited  at  low  pressures  and  then  by  regulating  the 
supply  of  the  gases,  the  conditions  of  pressure,  gas  outflow 
velocity,  and  size  of  flame,  were  brought  to,  and  kept  at,  the 
[ui  -  Thi  experimental  results,  which  are  given 
in  tables,  show  that  by  using  a  mixture  of  equal  rolumi  i  I 
oxygen  and  nitrogen  at  ordinary  atmosphei  ic  pressure,  only 
small  quantities  of  nitric  oxide  are  formed,  even  when  the 
temperature  of  the  flame  is  raised  by  heating  the  gases 
before  combustion  to  800°  C.  The  yield  of  nitric  oxidi 
rapidly  increases  as  soon  a-  above  5  atmo- 

spheres.     Without   a   preliminary    heating   of    the 
100  mols.  of  carbon  dioxide  are  ie  lto5mols. 

oi   nitric  oxide  in  thi    prodrj  i     ,  mbn  t  ion  ;   with  pre- 

liminary heating.  0  mols..  and  by  use  of  air  instead  of  e<iual 
volumes  of  oxygen  and  nitrogen,  3  mols.  ,,f  nitric  oxide  are 
obtained.  An  increase  of  pressure  is  much  more  effective 
than  an  increase  o)  temperature  in  increasing  the  yield  of 
nitric  oxide.  That  the  combustion  of  carbon  monoxidi  max 
be  made  to  yield  nitrogen  tetroxide  (N,04)in  a  concentrated 
form,  seems  worthy  of  consideration  from  a  technical  point  of 


view.     Concentrated  carbon  monoxide  is  a  cheap  waste 
product  in  the  carbide  and   zinc  industries,  and  it  is  sug- 
I  that  this  carbon  monoxide  instead  of  being  burned 
,i    be  compressed   to  about   11  atm.,  and  de- 
pressure  into  a  kind  of  vertical  locomi 
Steam  boiler,  and  burned  there    still  under  pressure)  in  the 


0*N. 


23*5678-)  «  C/Ht 


Same  tubes,  the  air  (or  other  oxygen-nitrogeD  mixture). 
being  delivered  under  the  same  pressure  1"  the  apparatus. 
The  combustion  gases,  still  uud<  r  pressure,  could  be  em, led 
in  order  t<>  separate  the  nitrogen  tetroxide  as  liquid,  and 
the  remaining  mixture  of  carbon  dioxide,  oxygen,  and  nitro- 
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urn  allow.. I  to  i  Kpand  to  ordinary  pressure  in 

io.        I  In   brut  .'i  .  omhustion  •  >!  tho  <  arl 

would  produce  steam  in  thu  boiler,  whioh  would  sorve  to  drive 
the  .  «  bilo  tin 

i  be  derived  from    111         (lan  lion  ol  t  lie  go     b(  bind  I  li' 

ug  plant.  ;  hat  thi  cai  bon  i loxidi 

ul  lung,  thon  tin-  cost  oi    thi     | 

would  bo determined  onlj   bythointon    I    - 
of  the   plant,  I  In    aagi    ,  and  thi     repaii       thi     m    i      •• 

I     from     '  I"      combu 
itself.        This     calculation,      howoi  or, 
<mh    hold   in   the  ease   "I   air;    when  a   nitrogen-oxygen 
mixture    richi  r    in  mi  ituri      was 

.   then   the   i  osl    oi    the    plant     foi     i  lie    pri 
>i    would    have    to  I 

ti.'ii    of    oxygon    on    a  la 

cubic  metre,  even  at  this  small  price  th  

side  would  be  considerably  increased,  ui  the 


technical  standpoint  i  lara- 

With  air,  tz- >« ■■  1   result*  <  an  only  he  obtained  ii  a 
.   ii    .i  -. ,-  burni  i  arrangomi  nl  o  that  t In  ■. 

heated  bi  '        otnal 

..t  nil  i  ic  it  id  I  this 

proci      are  dependent  on  monoxide 

availal  1        [no 

mi  tn  i  oi  cai  i a -        be  taken  e    a  fairlj 

one.     i    ing  ail    I ml   i  lantii 

ide  would  suffii  i    Eoi    thi    proi  260  cubic 

nut       ,,(  nitric  oxidi  onding  to  nearly  660  kilos. 

i    ...  id.     Hence,  n  hi  re  carbon  mi  in  a  fairly 

pore  itiea,  its  utilisation  Eoi 

i luotionoi  ■  ..it. 'i  well 

worth]  of  eoi  ion. 

hal'    statt 

from  1907     1909,    W.   Montgomi  ■ 
D.  i.    31,    1909.     [T.B 


1907. 


1909. 


itli  American  Ports  to  all  parts  for  the  six  month  list.     Tons 

for  tin    twelve  months  '    

Decembei     

in   I    K.   Ports  : — 


in>ol      Tons 

London       

Out  Ports       

hi  Continental  Porte  on  5ls1   D  o       Tons 

m   in    1  ,K    lor  the  six  montlis  ending  31st  Dee 

I  i.i       In  i  do.  do     ... 

! > , ■       in  i    K    ror  the  twelve  months    do 

Do       in  Contin  do  do 

States    do.  do 

Do.      in  other  Countries  do.  .1" 

I >..       in  the  World  do.  do 

c.  (including  the  quantity  afloat  mr  Europe  and  storks  in  U.K. 
inent) 


887,0 

2,017,000 
493.0IIO  520,000 


14.000 

188,000 
37,000 

•J7ll.ui  "I 

LIS  000 

1.1  in. i 

350, 

1.858.000 

693.000 


48,000 
1,275,000 

|5   nun 

928,000 


24.000 

313.000 
41,000 

359,000 

398, 



1,929,000 

I  <- 0 


ionium  carbonate;    Electrolytic  oxidation  of .     F. 

r  and  H.   Kappeler.     Z.  Elektrochem.,  l'.H>9,   15, 

Thk  chief  product  at  the  anode,  whin  an  aqueous  solution 

nmmonium  carbonate  is  electrolysed  bj  a  continuous 

rent,  is  ammonium  nitrate,  and  thi 

.lion  of  oxygon.     The  best  yield  is  given  when  the 

nsity  at  the  anode  is  0-4  to  0-6  ampi       pi  r  sq. 

the  temperature  50    60   C,  the  composition  of   the 

ponding    to    the  ratio    ICO*,:  Ml,     0-55, 

icent ration  not  below  2 gram. -equh  alents  per  litre. 

Under  these  circumstances  the  yield  was  from  82-5  to  96-7 

ent.  oi  theory.     The  concentration  of  hydroxyl-ions 

•  favourable  to  the  formation  of  nitrate  is  obtained  in 

lotion    of   the    carbonate    containing   ammonia:  am- 

ium  hydrogen  carbonate  alone  and  ammonia  to  which 

mi    carbonate    solution    has    been    added    diverge    in 

from   this  optimum,  and  give   poorer 

Ammonium  tetraborate,  however,  gives  results  as 

those   obtained   from  an  ammoniacal  solution  of 

niuin  carbonate. — J.  T.  D. 


ilium  chloridi  ;  Free  importation  of  

tralia.      Board  of  Trade  J..   Dee.    Hi.    limit. 


I!.] 

■  ing  to  a  Customs  By-Law-  (No.  73)  published  in 
Commonwealth   Gazette"   of   Oct.    30,    l'."J9,   am- 
monium chloride  for  use  in  galvanised  manufactures  may 
be  imported   fn f  duty,    under  Tariff  item  No.   434, 

curity  be  given  by  the  owner  that   it   will  be 

■  galvanised  manufactures  only,  and  that  evideni 

...  given  >"  the  satisfaction  of  the  collector 
ii  -ix  months  after  delivery  by  the  Customs. 

7'f    German   potash    industry.     "  Timet,"   Dee.    is. 
1909.     [T.R.] 

Tin:   Prussian  Government  is  promoting  in  the   Federal 
Council  a  Bill  to  regulate  for  the  next  twenty  years  tin- 


production  and  sale  of  potash.  By  the  formation  of  a 
trading  corporation  which  will  supersede  the<  dating  syndi- 
cate and  will  completely  control  sales,  it  is  sought  to 
ut  "squandering  of  salts  oi  potash  abroad  at  unduly 
low  prices,  and  by  making  the  opening  of  new  works 
depend  strictly  upon  increase  in  sali  it  if  ought  to  remove 
the  main  obstacles  to  effective  syndication  of  the  potash 
industry. 

Hydrated    salts;  CaU  of .    F.  G. 

Donnan  and  G.  D.  Hope.     Faraday  Soc..  Nov.  30,  1909. 

[Advance  proof.] 
It  is  shown  that  the  heats  of  solution  of  partially  dehy- 
drated salt  mixtures,  obtained  by  alow  dehydration  over 
sulphuric  acid  at  a  relatively  low  temperature,  may  be 
utilised,  provided  they  are  m  asured  in  sufficiently  dilute 
solution,  to  ascertain  the  existence  of  definite  hydi  i 
though  owing  to  the  difficulty  of  accurately  determining 
the  beat  of  solution,  the  method  is  not  considered  si 
liable  or  convenient  as  other  known  methods.     Thomsen's 
conclusions  from  his  calorimetric  ilata  are  criticised,  and. 
by   plotting  curves  showing  the  variation  of  the  heat  of 
solution  per  "  gram  formula-weight      with  the  number  of 
molecules   of   water   per   molecule   of   anhydrous   salt,    his 
results  for  sodium  carbonate,  which  are  confirmed  by  the 
luthors,   are   shown   to  point   to  the  existence  of  I 
hydrates        only,        the        compounds,       XaX03.H20; 
Y.  ,CO„7  ffJO;  Na,COs,10H,O.     !'-  Sods. 

Percarbonates ;  The  existence  oj  trm  ,  and  (heir 

■       from  carbonat  roxide  of 

taUisaiion.      E.    EL  Biesenfeld  and  B.  Keinhold.     Ber. 
1909,  42.  4377  to  4383. 

By.  electrolysis  at  a  temperature  i  I  -30°  to  -4n3  C.  the 
authors  have  prepared  a  practically  pure  and  anhydrous 
potassium   percarbonate.     They    find    that    only   by   this 


-'.' 
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spared  :  ii  11  the  Bubstano  s, 

hitherto  -•    prepared    bj     the 

D  oi  hydrogen  alkali  *  ar- 

bona'  ill ates  with  hydrogen  peroxide  of 

crystallisation.     These  substances,  when  added  toaconcen- 
n  oi  potassium  iodide,  are  decom- 
and  liberation  oi   hardly 
any  iodine,  whilst  the  true  parearl  onate  gives  of]  nooxj 
and  liberates  iodine  equivalent  to  tl 
«hioh  it  contains.     The  .   under  similar  con- 

ditions, of   lithium,  sodium,  rubidium,  and   cseaium  oar- 
gave  solutions  which  -  reaction  showed 
mtain  parearbonatee  :  but  the  solubility  of  these  Baits 
"a-  much  greater  than  that  of  potassium  percarbonate, 
and  they  could  bi                 rated  in  the  solid  form. — J.T.I). 

Sodium  sulphate  ;  Reduction  of  • by  carbon.     A.  Cola  in. 

Comptes  rend..  1909,  149.  II 
E\rt:r.iMi  mai.  examination  of  the  reduction  of  sodium 
sulphate  by  heating  with  lampblack  shows  thai  it  is 
baldly  sensible  below  950  C,  but  is  rapid  and  uniform  at 
that  temperature,  whatever  be  the  proportion  of  carbon. 
With  ex< '  bon  (Xa^SC^-MC),  70  per  cent,  of  the 

sulphate  is  decomposed  in  twenty  minutes,  and  the  speed 
of  reaction  increases  rapidly  with  the  temperature. 

—J.  T.  D. 

Basic  magnesium  chin,,!...      \V.   0.  Robinson  and  W,   H. 

W'aeeaman.  J.  of  Phys.  Chem.,  1909,  13,  673—678. 
The  solubility  of  magnesium  hydroxide  at  26"  C.  in 
solutions  of  magnesium  chloride  of  various  concentrations 
has  been  determined,  with  a  view  to  ascertainiig  the  exist- 
ence of  basic  salts  of  definite  composition.  The  results 
indicate  that,  in  contact  with  unsaturated  solutions 
containing  more  than  about  10  gnns.  of  magnesium  chloride 
jier  100  C.c,  the  stable  solid  phase  is  the  hitherto  unde- 
scrib.  It,  3Mg(uH],,MgCL.THoO.—  F.  Sodn. 

Liad  silicates  :  thermal  analysis  of  the  system,  PbO  :  Si02. 
H  C.  Cooper,  L.  I.  Shaw,  and  N.  E.  Loomis.  Amer. 
Chem.  J.,   1909.  42,  461—473. 

The  authors  have  applied  the  method  of  thermal  analysis 
to  an  investigation  of  the  lead  silicates,  the  heating  curves 
of  a  series  of  mixtures  of  lead  oxide  and  silica  being  studied. 
These  mixtures  were  made  to  crystallise  by  slowly  cooling 
the  melts,  but  no  crystallisation  could  be  effected  when 
the  molecular  ratio  of  lead  oxide  to  silica  was  less 
than  43:57,  and  marked  supercooling  was  observed  in 
all  cases,  even  with  pure  lead  oxide.  The  melting-point 
curve  clearly  allows  the  existence  of  the  orthosilieate, 
Pb2SiO,.  and  metasilicate,  PbSiO,,  both  of  which  crystal- 
lise readily.  The  former  compound  melts  at  7411  (  .  and 
the  latter  at  717°  C.  The  melting  point  of  pure  lead  oxide 
1 1)  is  888°  C,  and  the  eutectic,  Ph,Si04.  PbSil  >,.  melts 
il  717  C.  A  thermo-couple  of  platinum  and  platinum- 
rhodium,  immersed  naked  in  the  lead  silicate  melts,  was 
found  to   be    practically    unaltered    after    a    year's    use. 

— F.  8 

Iron    dioxide  ;   Compound  ing .     L.    Moeser 

and  H.  Borck.  Ber.,  1909.  42,  4279 — 1283. 
Febkic  nitrate  and  strontium  nil  rate  solutions  arc  m  ,i 
and  i  raporated  to  dryness.  The  residue  is  heated  in  a 
am  of  oxygen  at  a  temperature  not  exceeding  600°  C, 
till  no  more  nitrogen  oxides  an  evolved.  A  loose  black 
residue  is  left,  consisting  of  a  compound  of  the  formula, 
2SrO,Fe02,  together  with  variable  quantities  of  strontia 
and  ferric  oxide.  A  similar  barium  compound  can  al 
obtained,  though  less  readily.  These  compounds  contain 
no  alkaline-earth  dioxide,  but  are  compounds  of  the  alkaline- 
earth  and  iron  dioxide,  in  which  the  iron  dioxide  plays 
the  part  of  acid  radical,  as  mangani  e  peroxide  does  in 
maij  They  are  amorphi  A   tabli  npto650°G; 

at  1  ret  they  losi  i  andleavi     I  rontia 

or  baryta  and  ferric  oxide.  Cold  water  acts  on  them 
slowly,  boiling  water  more  rapidly,  setting  free  oxygen. 
A  small  percentage  of  barium  or  strontium  hydroxide 
in    the    water    prevents   this   decomposition.     Hyde 


peroxide  decomposi  s  tin  m  rapidly,  with  evolution  of  oxy- 
gen   t i    both    substances.     Hydrochloric    acid    can 

evolul  -urn  and  chlorine,  oxalic  acid  of  oxygen 

ami  carbon  dioxide.  Vapour  of  alcohol  or  other  com- 
bustible, mixed  with  air  and  led  over  the  heated  substances, 
burn!  i\  :     the  combustion  once  started  max    be 

nail   indefinitelv  without   the  aid  of  external  heal 

—J.  T.  D. 

Radioactivity  of  tl>-  crude,  intermediate,  and  final  product* 
of  tin  lmp<  rial '  'ranium  ( 'olour  Works  at  St.  Joachimsthal. 
J.  Step.  (Iistcrr.  Berg.  u.  Huttenw.,  1909,  57,  155 
and  173.     Chem.-Zeit.,  1909.  33,  Rep.,  237. 

The  author  has  examined  the  whole  of  the  crude,  inter- 
mediate, and  final  products,  and  also  the  liquors  and  wash- 
waters,  in  order  to  ascertain  whether  there  is  any  loss 
of  radioactive  materia!  in  the  roasting  of  the  pitchblende 
or  in  the  manufacture  of  the  uranium  pigments.  It  was 
found  that  there  is  no  loss  of  radioactive  substances  in 
either  case:  the  ratio  of  the  radioactivity  of  the  raw 
ore  to  that  of  the  roasted  ore  is  the  same  as  the  ratio  of 
their  uranium  contents ;  also  the  radioactivity  of  the 
roasted  ore  is  equal  to  the  sum  of  the  radioactivities  of 
the  products  obtained  therefrom.  Of  the  total  radio- 
activity, the  residue  of  the  ore  after  lixiviation  accounts 
for  73'90  per  cent.,  the  "  soda-precipitate  "  for  732, 
the  "  uranium  yellow  I."  for  7-35,  and  the  "  uranium  yellow 
II."  for  1P88  per  cent.  The  "soda-precipitate"  was 
further  examined  as  to  the  nature  of  the  radioactive 
substance  contained  in  it.  The  ore  is  extracted  with 
sulphuric  acid,  in  which  radium  is  insoluble  :  hence  the 
"  soda-precipitate  "  which  is  produced  on  neutralising  the 
liquor  should  be  free  from  radium.  It  was  found,  however, 
that  the  precipitate  contained  radium  besides  other  active 
substances.  The  presence  of  radium  in  the  precipitate 
was  proved  to  be  due  to  the  fact  that  on  siphoning  off 
the  sulphuric  acid  solution  from  the  ore  residue,  some 
finely-divided  suspended  matter  (containing  radium)  is 
carried  over,  and  later  carried  down  by  the  precipitate  pro- 
duced on  neutralising  the  liquor. — A  S. 

Reactions  in  ultra-violet  light.     H.  Thiele.    Z.  angew.  Chem., 
1909,  22,   2472—2484. 

The  author  has  studied  the  influence  of  ultra-violet  light 
from  a  high-tension  Heracus  mercury  lamp  on  different 
chemical  reactions.  The  quartz  reaction  vessel  was  placed 
opposite  the  middle  of  the  lamp,  only  a  short  distance  away, 
and  was  cooled  by  a  water  spray  which  formed  a  thin 
mantle  around  the  vessel.  The  E.JI.F.  supplied  to  the 
mercury  lamp  was  maintained  at  about  120  volts.  Ex- 
periments with  mixtures  of  hydrogen  and  oxygen  were 
conducted  w  ith  the  moist  gases,  w  ith  gases  dried  by  means 
of  sulphuric  acid,  and  with  gases  dried  by  contact  for 
eighteen  days  with  phosphorus  pentoxide.  Combination 
between  the  two  gases  was  accelerated  by  ultra-violet  light, 
and  the  presence  of  moisture  was  not  essential,  the  reaction- 
velocity  being  indeed  somewhat  greater  with  the  dry  than 
with  the  moist  gases  (compare  Baker,  this  J.,  1902,  428). 
Carbon  monoxide  and  oxygen  also  combine  when  exposed 
to  ultra-violet  light,  but  less  readily  than  hj-drogen  and 
oxygen.  In  ultra-violet  light  interaction  takes  place  in  a 
mixture  of  hydrochloric  acid  and  air,  even  when  the  gases 
are  dried  by  means  of  sulphuric  acid  (compare  Richardson, 
J.  Chem.  Soc,  1887,  51.  802).  Hydrobromic  acid,  al 
is  decomposed  by  air  in  ultra-violet  light.  The  formation 
of  hydrogen  peroxide  from  water  and  oxygen  in  ultra-violet 
light  could  be  observed  only  occasionally  and  appeared 
to  depend  largely  upon  the  experimental  conditions, 
possibly  upon  the  presence  of  impurities;  on  the  other 
hand,  the  decomposition  of  hydrogen  peroxide,  and  of 
potassium  percarbonate  and  ammonium  persulphate  was 
considerably  accelerated.  Formic  acid,  ammonium  oxal- 
ate, peptone,  and  egg-albumin  all  suffered  more  or  less 
decomposition  on  exposure  to  ultra-violet  light.  Potassium 
nitrate  was  reduced  to  nitrite,  with  liberation  of  oxyg 
in  a  A'/IO  solution,  6'3  percent,  of  the  nitrate  was  reduced 
in  21  hours.  A  Bmall  piece  of  filter-paper  lost  0-8  mgrm. 
in  weight  when  exposed  for  three  hours  to  the  ultra-vlold 
light.  Experiments  wen-  also  made  with  portions  oi 
20  c.c.  of  water  containing  about  1  per  cent,  of  sulphur  in 
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usion  :   in  the  dark  tboie  was  m tasurabli 

i  rposure  to    unlighl  for  three  daj  3, 

,  quant  ity  of  aoid  equiva- 
lent to  0 grin,  ol  sulphuric  ai  found;  after 

mo- 
ot ti  nun.  from  of  acid  i 
lent  to  from  34-0  to   14-8  mgrnis.  of  sulphuric  anhydride 
found.      \.  S. 

.   E.  Weiutraub,  E.  Kraus,  and  G   Weintraub.  Amei 
Eli  to  .  Sew  fork,  i  let.  1909.     Electrocheni. 

!  Met.   Ind.,   1909,  7.  509-  .">I2. 

Bs    the   interaction   oi   boric   anhydride  and   magnesium 
under  the  conditions  described   by   Moissan,  the  authors 
wl  ,,■  unabli   to  obtain  homogeneous  products  :   in  "II  os  e 
there  wore  obtained  a  dark  substance,  rich  in  magnesium, 
and  a  brown  subs)  ince,  previously  supposed  in  be  boron. 
By  working  it  a  higher  temperature,  a  product  of  a  uniform 
brown  colour,  practical!}  (roc   from   magnesium,  was  ob- 
tained,   which    however   contained   only    from   ^2-Sj   per 
oent.  of  boron  and  I4-Ui  per  cent,  of  oxygen.     The  com- 
position of  this  product  remained  constant  on  oxidation 
with   permanganate  in  stages,  and   bhe  authors  name  it 
boron  suboxide.     Attempts  to  prepare  pure  boron  from 
ii  by  reduction  and  bj  fusing  with  a  large  excess  of  boric 
anhydride   proved   unsuccessful.      The      best  method  for 
ilic  production  of  pun-  boron  was  found  to  consist  in  the 
reduction  of  boron  chloride  b)   means  of  an  arc  discharge 
through   a   mixture   of   the    vapour   of     the   chloride    with 
hydrogen.     One  or  more  alternating  current  arcs,  fed  by 
Digit-potential    transformer,    were    produced    between 
water-coolod  or  air-cooled  copper  electrodes  in  a  mixture 
..ii  .blonde  with  a  large  excess  of  hydrogen  in  a  glass 
I.      The  boron   was  obtained   partly  in  the 
form  of  tine  powder,  deposited  on  the  walls  of  the  vessi  I 
and  on   the  electrodos,   and    partly   in   the  form  of  fused 
lumps,  produced  by  the  falling  of  molten  beads  from  the 
ends  of   the  electrodes.     The    powder  after   being  freed 
a   small   quantity  of   boric    anhydride,   showed,  on 
analysis,   99  99-5    per   cent.,   and    the   fused    lumps   99-8 
to    100-2    per    cent,    of    boron.       The    yield    was    greater 
the  larger  the  excess  of  hydrogen.     By  using  a  number 
of  ares  in  one  vessel  or  111  vessels  connected  in  series,  a 
yield  of  30  per  cent,  of    the  theoretical  could  be  obtained. 
and  the  amount  of  boron  formed  per  unit  of  time  was  al-o 
factory.     Por  melting  the  boron  powder,  two  methods, 
which  are  of  wide  applicability  in  the  treatment  of  refrac- 
tory materials,  were  employed.       The  first  consists  in  the 
u*e  ol  a  mercury  an    produced  either  in  vacuum  or  in  an 
inert   gas  ;    and  the  second  is  the  use  of  a   high-potential 
in   an    inert   gas.      Pure    boron    melts    between    2000° 
and    2500  C.  :     i«    vacuo   it    begins   to   volatilise    before 
melting,    but    subsequently    begins   to   melt.     When    the 
surface    is    fused,    the    tendency    to    volatilise    is    greatly 
reduced.     The    vapour   pressure   is   considerable   even   at 
1600   C.     The  hardness  of  boron  is  inferior  only  to  that 
of  diamond  ;   the  fracture  is  conchoidal.     Boron  is  g  very 
poor   electrical   conductor   at    the  ordinary  temperature, 
hut   its  conductivity  rises  very  rapidly  with  increase  of 
temperature,    being    about    2.l'00.I.HXt    times   greater   at    a 
dull  red  heat   than  at   23   < '.  :  at  bright  red  heat   boron  is 
a   relatively    good    conductor.     Thus    although    at   23°  C. 
boron  has  a  specific  resistance  of   about  1-7  X   106  ohms, 
it  behaves  as  a  relatively  good  conductor  when  moderate 
voltages  are  applied,  the  change  in  resistance  taking  place 
rapidly.    On  account  of  its  remarkable  electrical  properties, 
boron  can  be  used  technically  in  the  production  of  motor- 
starting    devices,    sensitive    pyrometers    and    bolometers, 
win-less  detectors,  etc..  whilst  its  hardness  and  conchoidal 
fracture  make  it  suitable  for  jewels,  dies,  etc.      I'urc  boron 
may  also  be  prepared  by  the  dissociation  of  magnesium 
boride  and  similar  compounds,  boron  suboxide  (see  above), 
and  boron  nitride  at  high  temperatures.     By  dissolving 
small  amounts   of  carbon  in  boron,  the  conductivity  at  the 
ordinary  temperature  is  greatly  increased   (twelve  times 
i  few  tenths  per  cent,  of    carbon)  and  the  negative 
temperature-coefficient  of  resistance  is  reduced.     A  pro- 
duct with    almost    any    desired    negative    temperature - 
coefficient  of  resistance  can  b<  '  from  pure  boron 

and  mixtures  of  boron  and  carbon  containing  up  to  8  per 


ol  the  latter,     <  In  tfai  othi 
,  i  .,  :  race  oi  boron  i 

.  avert*  d  into  a  variet  >  h..\  in 

■  oeffii  ii  nt 

element       I  I  |.  .1      Ol    Indue.'    1101,      &) 

duoe  a  - 1 mi l.i i  result,     ft.  8. 

So  ...  i 

Wallaoh-Festschrift,     1909,     671   684.     I  hem.     Zi  ■ 
L909,  2.  1965   1966. 
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■  \,  in  reactive  form  ol  amorphi  a 
bj     passing    gaseous    silicon    fluoride    through    ",] 
sodium  heated  to  boot  redni   J,  and  purifying  the  produi  I 
by   fusing   with   Bodium   and  aluminium.     Attempt     to 

thi    .i  ii. l     produi  i    by  i  itraction   «  ith  water  and 

treatment   with  amis,  instead  ot   b\   the  fusion 

.i    unsuccessful,  owing  to  oxidation   oi    thi      ilicon. 
Sulphuric  a,  id  oxidises  the  silicon  to  silii  ic  a<  id,  bet  oming 

reduced   to  sulphur,  which  is  difficult   b 
Bj  boiling  with  water,  the  content  of  Bilicon  was  reduced, 
in  om    ■  a  e,  tiom  '.ii.-T  to  :)4-3  per  cent. 

By    fusing    together    sodium      iln  olluoi  l.le.    sodium,    and 

aluminium,   a    regulua   is  obtained,   which   on   treatment 
with  a.ids,   yields  a    less   reactive   form    oi     silicon.       Tho 
reactive  brown  variety  can,  however,  be  produced 
this  by   heating  with  hydrofluoric  acid.     It   is  obtained 
as  a  brown  impalpable  powder  which  interacts  with 
ecntratcd  nitric  acid,  with  production  of  flame  and  evolution 

of  oxides  oi  nitrogen;    the  white  residue  yields  amn 

abundantly    on    treatment    with    caustic'      oda      olution. 
The  less  reactive,   bluish-grey   variety  of  silicon   obta 
at    first    d..e.    not  react   with   either   Bulphuric     or   nitric 
acid,  and  onh  -diijhtly  with  water.      [ntheauthoi      .pinion 
the  dillerene.'s  m  the' degree  of  reactivity  of  differeni  varie- 
ties of  silicon  is  due  merely  to  the  varying  degrei     oi 
fineness  of  the  products,  and  there  is  no  need  to  b 
the   existence   of   different   kinds   of   silicon.     The   more 
reactive  varieties  are  considered  to  consist  of  crystalline 
silicon   m   an    extremely    tine    state    of    division,    and    it 
is  pointed  out  that  the  less-reactive,   bluish-grey   ^ariety 
described  above,  is  intermediate  between  thi    more  active 
variety  and  ordinary  crystalline  silicon,  in  regard  to  both 
colour    and    behaviour.  -A.  S. 

Diamond  ;    Change  of   colour  of  by  various  phy 1 

„,,,„,,,,.      V.     Sac dote.      Comptes     rend..     1909,     149, 
993  '.".it. 

The   author   has   submitted   diamond  rying   tint, 

to    the    following  influences    in    succession.       I )  X-rays. 

The  stone  was  placed  outside  an  X-ray  tube.      No 

cable   change   ill   colour   was   ol 

following    abstract).     (2)  Cathode    ra  I         itone    was 

placed    inside    a    cathode    ray    tube.      The    initial 
whit.-  or  faint  greenish-yellow)  was  gradually  in1   i     Bed 

to    a    beautiful     •Madeira    wine    colour"    which    became 

g    more    or   less   deep    brown    on    proloi  [  tion. 

This  clour  was   apparently  permanent  at   ordinary  tem- 
, turcs.     .Hi   Rmi  o/  temperature.      Th. 

was  heated  to  300°-400°('.  in  an  electric  muffle  furnace. 

The  initial  colour  was  restored. — \V.  H.  P. 

Precious  atones  :   Influence  of  radium,  X-rays,  and  cathode 

rays    on     different  .     A.    Meyerc.      Comptes   rend., 

1909,   149,   994-995. 
WOBXING  with  diamond  and  with  different  varieties  (white, 
pink   and  blue)  of  corundum,  the  authorfound  that  radium 
rays,   X-rays,  and  cathode  rays  all  produced  tin    same 
yellow   colour    (jaune   brdle)    varying   only  in    mt.nsi.y 

andinpennanence(compareSacerdote,] ■dmgabstract). 

Neither  the   position   of  the  stone   (inside   or  outside  the 

nun,  tube),  nor  the  ,,  a  previously  a] 

film  of  metallic  oxide  (cop]  1 1  or  nickel)  on  its  sui 
any  influence  in  the  result      Vai       on  in  the  nature  ., 

t.      Tn  some  cases  a  hi- 
metal  (from  the  cathode)  was  di  the  stone,  but 

when  this  was  removed  bj  .  id.  the  yd. 
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ind  beneath  it.    The  colour  was  not  caused,  thei 

:  radium  01  ol  the  cathode  to 
the  atom  .    -W.  H.  P. 


Air: 


1909,   149.  ■ 


laude- 


■lion    of   

Comptes  rend. 

:  consists  ii 
the  latter  enters  the  counter-cure  iius, 

lantity  of  alcohol  ately  equal  to  the  amount 

of  moisture  pres<  m.  saj  from  0-5  to  Igrm.  per  cubic  metre 

of  av  ad  then,  during  tl 

part  of  the  process,  cond(  oses  together  with  the  water,  the 
mixture  remaining  liquid  ai  i  do  Bigns  ol  fret  zing. 

If  ti:  n    il> .  the  « 

in  the  form  of  hoar-frost,  which  ultimately  bio  pesof 

the  apparatus.     About  75  par  cent,  ol  the  alcohol  employed 
may  be  recovered  for  further  use. — W.  P.  8. 

Reaction  of  poh/basic  acidt 

xm. 

•  olytic  determination   of  chlorine  in  hgdrochloric  arid. 
Goooh  and  Read.     See  XXIII. 

Apparatus  for   determination  o;  lities   of 

ammo  lumes  of  rapidly  moving  air.     Liechti 

and  Hitter.     Set    XXI 11. 

Volumetric    determination     of    sulphates.      Mitchell    and 

h.     See  X.XI11 

Detecting    areenitea    in    presence    of   arsenates.     Covelli. 
See  XXin. 

mining  chromium  gravimetricoUy.     Quantitative  In/dro- 
lysisof  sesquioxides.    SchoellerandSchrauth.     Set  XXIII. 


Patents. 

Burner  gases  ;  Process  and  apparatus  for  . 

.1.  B.    V.  Hern  -li.itt.  i  !i  rii  ral  Chei 1  ( !o., 

New  York.     L'.  S.  Pats.  940,595  and  940,596,  Nov.  16, 
1909. 

Buf.nek-cases  arc  made  to  pass  upwards  through  a  series 
of  scrubbing  towers,  and  weak  acid  containing  absorbed 
lulphur  dioxide  is  sprayed  in  at  the  top  of  each  U  , 
thus  eliminated,  and  the  gases  are  then 
1  from  liquid  impurities  h\  filtration.  Theacidlcaving 
the  bottom  ol  each  tow<  i  -passt  - through  a  cooler  to  a  set  tlm<i 
chamber,  from  which  it  is  pumped  up  into  the  tower  for 
use  again. — F.  Sodn. 

Causticising-tank.     E.    1".    Parker.   Fairfield       Me      U  S 

Pat.  941,036,  Nov.  23,  1009. 
Inside   the  causticising    tank   is   mounted  an   auxiliary 
reservoir,  open  at  the  top  and  bottom,  but  provided  w.tha 
perforated  false    bottom,  and    containing   solid    lime.     A 
numb  ervoii    immediately 

belo  false  dot  forced  in 

throe  The  air  rises  throng  ited 

false  bottom  and  through  the  lime  in  thi 
causes  a  circulation  of  the  solution. — A.  S. 

Ammonia  spent  liquor  ;  Purification  of .     J.  Radcliffe 

East  Barnet.     Eng.  Pat.  16,924,  Aug.   1l\   1908. 
The  liquor  is  acidified  by  met  tream  o) 

such  as  combustion  gases,  whereby  calcium   ca 

pitati  -I.  and   phi  no!    and  analog  m  ore 

liberated.     The  lattei  an   removed  I 
of  hot  air,  steam,  or  other  inert  ga-,  and  an    recovered 
by  passing  the  products  through  a  sen.  i>ers. 

A  strong  acid,  such  as  sulphuric  acid,  may  also  be  used  in 
the  place  of  combustion  gases,  whereby  cyanides  also  are 
decomposed,  and  gaseous  compounds  of  cyanogen  are 
liberated  and  may  be  recovered. — O.  R. 


Salt  ;    Apparatus  fur  evaporating  brine  for  the  production 

of  .   or  for  evaporating  lii/uid  from  other  soh 

.1.  Ilodgkinson,  Manchester.     Eng.  Pat.  26,068,  Deo.  :i. 
1908. 
A  PRIMARY  closed  i  vapi  rating  tank  is  heated  by  a  furnace 
fed  by  a  B  '   or  similar  automatic  stoker  winch 

distributes  the  fuel  ovei   the  tin  -bars,  so  as  to  maintain 
a  constant  temperature.     The  furnace  is  arranged  adjai 
to  the  pan.  but  not  directlj    beneath  it  :    thus  the  fiau 
do   not   come   into   direct    contact    with   the   base  of   the 
evaporator.     The  tank  is  provided  with  a  rotary  scraping 
device  for  removing  the  product  and  also  with  a  paddle 
for  breaking  up  surface  films.     The  steam  from  the  primarj 
tank  is  conducted  under  the  false  bottom  of  a  second 
olosed    evaporator    (or    evaporators),    being    superheated 
by  the  partially  spent  fun  i  The  product  may 

be  similarly  removed  from  this  evaporator,  and  the  steam 
from  it.  superheated  by  the  furnace  gases,  is  used  to  heat 
auxiliary  open  tanks,  the  gases  then  passing  on  to  heat  1 
further  series  of  open  tanks  which  may  be  heated  also, 
if  desired,  by  exhaust  steam.  Heated  brine  is  fed  into  the 
evaporating  pans,  and  there  are  means  for  inducing  the 
How  of  gases  through  the  Hues,  which  are  provided  below 
the  evaporators,  with  baffles  for  the  uniform  distribution 
of  the  heat.  Owing  to  the  uniformity  of  temperature. 
the  primary  pan  produces  continuously  the  same  quality 
of  tine  salt,  and  salt  of  uniform  though  coarser  quality  ie 
obtained  from  the  auxiliary  pans,  that  from  the  last  series 
of  open  tanks  at  the  lowest  temperature  being  the  coarsest. 
Besides  the  even  grade  of  the  product,  the  advantage! 
claimed  are  the  automatic  working  of  the  process,  an 
increased  production  of  salt  per  ton  of  coal  consumed, 
and  greater  economy  of  labour. — F.  Sodn. 

Solutions    or    pseudo-solutions    of   ferric    oxide;     A    novel 

method  of.  and  novel  means  for,  obtaining and  other 

substances  commonly  deemed  insoluble,  such  solutions  or 
pseudo-solutions    hum]    applicable    to    dyeing    and    other 
purposes.     Z.    Cart w right.    Ilford.     Eng.    Pat.    24,842. 
Nov.  18,  1908. 
The   method   is  applicable   to   the   partial   separation  or 
purification    of    commercial    oxides,    which    consist    of   a 
mixture  of  compounds  of  various  shades  of  colour,  and  of 
varying  degrees  of  hydration.     The  finely-powdered  oxide 
is  mixed  with  a  dilute  aqueous  solution  of  soap  (or  saponi- 
fied fatty  or  resinous  matter),  or  of  an  alkaline  solution 
of  fatty  or  resinous  compounds.     By  employing  a  solution 
of  suitable  strength,  the  oxides  of  the  shade  required  for 
the  manufacture  of  paint  may  be  "dissolved,"  and  after- 
wards precipitated  from  the  solution  by  the  addition  of 
acid  or  alkali. — Ii.  N. 


Ammoniacal  cupric.    oxide   [cuprammonium]  ;    Process  of 

producing  a  [stable]  solution  of  .      British  Cellulose 

Syndicate.   Ltd..  and   V.   E.   Mertz,   Manchester.     Eng. 
Pat,   1148.  Jan.   16,   1909. 

Stable  cuprammonium  solutions  are  obtained  by  main- 
taining an  equilibrium  of  dissociation  in  such  solutions. 
To  that  end,  organic  hydroxy]  compounds  may  be  used, 
such  as  glycerol,  aeetol,  or  an  alkali  tartrate.  A  salt  of  a 
per-acid,  such  as  ammonium  persulphate,  which  by  its- 
gradual  liberation  of  oxygen  serves  to  keep  the  copper  in 
solution,  is  also  added. — O.  R. 

Silicon    nitridi    [fertiliser']  and   metals;  Process  of  'manu- 
facturing        from    metallic    silicides.     A.     Sindmg- 

Larsen,  Christiania,  Norway.     Eng.  Pat.  3732,  Feb.  15, 
1909.     Under  Int.  Conv.,  Feb.   17.  1908. 

Complete  interaction  between  silicon  and  nitrogen  is 
brought  about  by  dissolving  the  former  in  a  metal,  such 
as  iron  or  aluminium,  to  form  an  alloy  or  compound 
which  is  thinly  fluid  at  the  reaction  temperature.  The 
silicon  nitride  is  obtained  in  such  a  finely-divided  state 
that  it  may  be  directly  employed  as  a  manure,  or,  by 
heating  witb  readily  reducible  oxides,  such  as  coppei 
Oxide,  oxides  of  nitrogen  may  be  produced.  The  process 
may  also   be   employed  for  liberating  a   metal   from   its 
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ido.     Thus,  bj   i  ducing  aluminium   silicate  to  alumi- 
niiini  silicide  and   treating    this    with    niti  tallic 

aluminium  I  may  be  distilled  into 

duable  bj 

l     Soon. 

Aluminum 

pounds  nl  .     0.  Serpek,  • 

many.     Eng.    Pat     !  i July,  8,    9      l  nder  Int. 

22,   1908.      Addition  to  Km.     Pat   13 
June  13, 

Insti  to  i  1  oi In 

■    J.,   1907,  255),  the 
raw   matei  ial  I  ioi   «  Ithoul 

nitrogen,    with    partial   formation   of  aluminium   carbide, 
and  a  powerful  itrogcn  or  of  nitrogenous  gases 

is  then  blown  int.    the  furnace.-  0.  I!. 

mmonia ;  [Electrical] 
process  of  making  — -.     0.   P.   Hurfi  ;o,   111. 

i    -    Pa     940,972,  Nov.  23,     I 

and  hydrogen,  approximately  in  the    proporl  on 

nine  of  the  former  to  three  of  the  latter,  are  li  d 

separate  pipes  into  a  closed   receptacle,    in    which 

mixtun     is  subjected  ti   el  .   the  ammonia 

s  it  is   produci  d  bj  a  spray   of   sul- 

phurio  acid    which  through   the   vessel, 

.  which  is  withdrawn. 

— F.  Sods. 

Clay,   bauxit  .  kaolin,  and  minerals;      Process 

of  treating .     A.J.  Boul  .  London.     l'i  im  IS.  Ladd, 

land,  I  ,S  V.     Eng.   Pat.   18,923,  Ang.  17.  1909. 
The  proa  subjecting    aluminous   minerals 

red  heat,  and  then  treating  them   with  a  mixture 
qua!  parts  of  concentrated  hydrochloric  acid  and  water. 
r  cent,  of  hydrofluoric  acid    being  added  to  facilitate 
the    reaction.     The    liquor    obtained    is    evaporated    to 
prooipitatc  any  dissolved  silica,  then  diluted  with  watt  >. 
red,  evaporated  to  dryness,  and  the  residue  calcined, 
calcined   residue  is  washed  with  hot  water,  lea 
oxides  of  iron  and  aluminium,  which  may  be  separated 
mown  methods.— J.  \V.  H. 

making .     H.  0.  Chute.  Cleveland, 

Ohio.      U.S.   Pat.'  '.'39.980,  -Nov.  10.  1909. 

The  process  consists  in  removing  concentrated  wood  spirit 

accompanying  volatile  impurities  from  crude  pyro- 

hgncous  aeid  by  fractional  distillation,  distilling  the  puri- 

Bi  d  aeid.  and  neutralising  the  acid  vapours  by  contact  with 

a  base,   such   as   In  mperature  of  100°  C.     The 

our  and  a  stream  of  lime  and  water  are  made  to  pass  in 

■site    directions,    and    the  temperature  is  maintained 

by  the  addition  of  quicklime.     Dilute   acetic   aeid   may 

similar  manner. — F.  Sous. 

Thorium  sulphide  :    I  inking .     J.  L.  Huber, 

o  the  Finn  of  Kunheim  und  Co.,  Niederschone- 
weide,  Germany.     U.S.  Fat.  941.071.  Nov.  23,  1'."".'. 

The  process  consists  in  acting  with  sulphuretted  hydro- 

on  solid  thorium  chloride   or    other   halidc    thorium 

mpound,   at    a    temperature    below   that    at    which  it 

limes.     The  chloride  may  be  mixed  with  an  indifferent 

-tance,  such  a-  soiiium  chloride.  —  F.    Soon. 


Alkali  of • 

E.  U  -  Pat.  215,609,  Feb.  25,  1909. 

The  method  claimed  is  analogous  to  the  thermite  process, 
ctureof  silicon  with  an  alkaline- 
earth  peroxide  and  oxide.  On  igniting  the  chargeat  one 
■pot,  the  heat  developed  is  sufficient  to  carry  the  reaction  to 
completion.  M0,+2M0  3Si=MSi2+(MO)2SiOi.  With 
a  mixture  of  silii  on  and  an  alkaline-earth  peroxide,  without 
oxide,  the  reaction  proceed-  I  ly,  and  only  small 

-  of  silicides  arc  obtained. — A.  S. 


i      i  t,  Pan-.     Eng.  Pat  22,034,  Si  pt  27,  ' 

I  ndei   tnt  Conv.,  Nov.  26,  1908. 

Oxygen  or  a  gasei 

ning 

i 

I  in 

li  idrical  mi 

I 
ted  din  otlj 

llle  , 

is   introduced   into  an  appi 

i  he   chargi     being   kindled    in    i 

found   thai    the   libi  ral  •!   o         i         ils  the   wall  of  the 
dge  and   pn  m  n1  ■-  the  mi  I  il  from  bi  tng  d  in  tgi  A,  so 
that  theintoi 

—  1 

Graphite  ;    Manufacture  of 

Aoheson,    Niagara    Falls,   Ontario,  Canada.     U.S.    Pat. 
944,  Sept.   I  i.   1909. 

Anthracite,   petroleum  coke,  or  other  suitable  earl • 

aceous  material  is  heated  in  an  electric  fan sur- 
rounded  by  a   i                          lope,   which  con  isl     ol    < 
ill      it  carbon  and  silica,  in  the  p 

rmation    of    silicon    carbidi .     The    pi 
envelop    has  a  thickness  of  at  li  i  b  one-half  of  the  diameter 
of  the  bonaoeous  material,  and  the  heath) 

continued   until   the   lattei  ;    into  an 

uous  graphil  irii         A  shell  i  I  bidi 

is  formed,   whii  hi        nd     outwardly   fr 

core  to  at  li  fourth  of  its  diameter,  and  thi    p 

of  the  envelope  adjacent    I graphite  forms  a  firm, 

oid  non-friable  mass,  which  is  readily  separable 
•   graphite  obtained. — 0.  R. 

ui  carbidi  .    Process  of  producing .     F.  .1.   i 

Niagara  Falls.  N.Y.     U.S.  Pat.  941,339,  Nov.  23,  1909 
icon   carbide  is  made   by  passing  an  elect™ 
through   a    resistance-conduotor,   embedded   in   a   i  I 
of  silicious  and  carbonaceous  materials,  and  con  i  ting  of 
a  -cue    oi    eparate,  shaped  resistance  pieces  of  predi 
mined                 ion  an  I  n  ustance,  which  an  ed  bj 

the  charge  and  are  loosely  and  directly  connected  in  a 
circuitous  line  between  the  terminals  of  the  furnace,  bo 
mainta mart,  not  withstanding  lateral  movement 

of  t  he  chill  gl\         F.    Si  i|IN. 

Nitrogei I  carbon  dioxide;    Process  for  '  

from  '        genGes.  m.b.H.     Ger.Pat. 

215,608,  S<  pt   10,  1908. 
Is  the  process  of  producing  nitrogen  and  carbon  dioxide 
from  generator  gases  by  burning  them  with  air  and  leading 
the  products  over  a  mixture  ol  copper  and  copper  o 

a  tunc  the  whole  of  the  metal  is  converted  into  oxide 
by  the  excess  of  oxygen,  and  the  combustion  proi 
has  to  be  interrupted,  and  the  air  supply  cut  off.  in 
i  tn  reduce  some  of  the  oxide  again  to  metal.  In 
ordei  to  avoid  this,  it  is  proposed,  according  to  the  pn 
patent,  to  add  a  quantity  oi  reducing  gases  or  vapours  t. 
the  combustion  gaset  ror  the  mixture 

i  c and  copper  oxide.      By  thi- 
ol  the  generator  gases  can  be  carried  on  continuously, 

oh  is  <  whei  '  developed  isutil 

for  generating  steam,   &c. — A.  S. 

Nitric  oxide  ;    Process  for  0->   preparation  of fro 

oj .  '    216,518, 

Oct  'J7.  1907. 
The  mixture  of  nitrogi  n  and  • 
pressor  inl  ,:t'  '  '''''  ''' 

tained,  it  is  The  products  of  ex- 

plosion  ai  by   the    pressure   through   un   on 

id  rapidly  cooled  in  ord<  ;  to  avoid  d 

of  the  nitric  oxide.     Durii  plosion  and 

of  the  bomb,  the  supply  of  the  combustible  mixture  i- 


ill.    GLASSj    I  IKAMK'S. 


[Jan.  16,  id  10. 


After  the  explosion,  air  is  forced  by  the  oom- 

throughthi  •  to  expel  the  remaining 

Or,  between  the  compressor  and  the 

oir    may    be    interposed,  in  which  the 

mixture  is  stored  during  th<  ion;  by 

rangement,  several  bombs  may  I 

compressor. — A  S 

•'    acid  :  parating  from  gas 

mixtures  containing  carbonic  acid.  S.  <;.  Behi 
many.     Eng.  Fat.  28,112,  Deo.  24.  1908. 

See  Fr.  Pat.  897,767  of  1908  ;  this  J.,  1909,  938.— T.  P.  B. 


Zinc  compounds  and  ammonia 
K  G.  and  M.  M.  Pearlman, 
Pat  6822,  March  22.  1909. 

See  U.S.  Pat,  919,375  of  1909 ; 


JJ<lho<l  of  recovering . 

Philadelphia,  Q.S.A.     Eng. 

this. I  .  1909,522.— T.  F.  B. 


la/aum    sUicide;     Process    lor    producing 
Willson.     Pr.  Pat  403.600,  June  3,  1909. 
Conv.,  April  2,  1909. 

See  U.S.  Pat.  934,379  of  1909;  this  J.,  1909, 1087.— T.  F.  B. 


— .     T.    L. 
Under  Int. 


VIII.— GLASS;    CERAMICS. 


Hoffmann  and  Rothe. 
33.  1577—1580. 


Seger  cones  ;    The  testing  of 

Tonind.-Zeit;  1909. 

The   author   describes   an   investigation    on    Seger   cones 
carried  out  at  the  Physik.-Tcchn.  Beichsanstalt,  Germany. 
_    temperatnres  of  Seger  cones  Nos.  4 — 20 


Th 


have  been  determined  previously  (this  J.,  190.S.  75).  and 
the  investigation  lias  now  been  extended  to  the  range  of 
cones  from  .\'o.  20  to  Xo.  35.  In  this  range  the  differences 
between  the  estimated  und  the  observed  temperatures  are 
much  larger  than  in  the  lower  range,  and  increase  as  the 
temperature  rises.  As  in  the  previous  series  of  tests. 
the  cones  were  heated  in  an  iridium  tube  furnace,  but  for 
measuring  the  temperatures  only  an  iridium  iridium  - 
ruthenium  couple  could  be  used,  with  occasional  recourse 
to  an  optical  pyrometer.  To  ensure  uniformity  in  the 
measurements,  the  thermo-couple  was  fixed  in  the' furnace, 
and  calibrated  there  by  comparison  with  a  second 
introduced  at  the  opposite  i  nd  of  the  furnace,  so  that  the 
ii  of  the  first  couple  projected  into  a  magnesia  hibc 
in  which  was  the  second  couple.  The  melting  points  of 
gold,  palladium,  and  platinum  were  taken  for  the  standardi- 
sation.    To  ensure  uniformity  with   the  former    Bel 

6  ■  'one-  \,  b.  14  and  20  were  deb  rmined 
and   were  found   to   be   1420'  and    L640'    G   respectively, 
'  the  previous  values  1410°  and  1530°.      Two  makes 
of  cones  were  tested  ;   one,  designated  L-cones,  were  made 
specially   at    the   Royal    Porcelain    Factory,    the    other, 
.    were    made    by    Prof.    Maiquardt      The    latter, 
which  begin  at  No.  20.  have  higher  softening  temperatures 
'■"-.    26—31,    and   lower    from    Xos.    32—3." 
!  The    values   for  con 

21 — 20  lie  very  close  to  one  another,  and  Xos.  21 — 25  have 
in   withdrawn  from   the  list      From    No.   26  there- 
is  a  sharp  rise,  but  from  No.  27  the  values  increa 
uniform  lly   with   the   Z-cones.     In  most  eases 

of  s  parti  alar  number  only  differed 
and  in  a  few  by  15°.     In  tin-  field  oi 
still  remains  the  determination  of  the  values  of  cones  above 


Alkaline  earth  svlphydrates  ;  Process  of  manufacturing — — . 
ilier,    St     igathe,    Belgium.     Eng.    Pat.    17,690, 
Julj  30,  1909. 

Fr.  Pat.  3112.071  of  1908  ;   this  J..  1909,  22.— T.  F.  B. 

Soft  .     Apparatus  for   /.reducing by  evaporation   of 

brine,  and  for  evaporating  (hi  liquid  from  other  solutions. 
J.  Hodgkinson.      Fr.  Pat  403.578.  June  1,  1909. 

See  Eng.  Pat.  5011  of  1908 ;   this  J..  1909,  784.— T.  F.  B. 


hose  below   1200    C,  besides  the  effi 
produced   by  the  rate  of  heating,   by  furnace  gases,  .v^ 

The    i  the  comparison  of   n 

estimated  temperatures  with  those  observed. 


».    . 


t'nnr   \ 

Estim 

Observed  temperatures. 

temperatures. 

L-cones. 

Z-cones. 

26 

1580° 

1580° 

1590° 

27 

1610 

1605° 

1620° 

28 

1630° 

1610° 

1626" 

29 

1650° 

L625" 

1 636" 

30 

1670" 

1640° 

1650° 

31 

1690" 

1640° 

1660° 

32 

1710° 

1670° 

1660° 

33 

1730" 

1680° 

1680' 

34 

1750" 

1700° 

11190° 

35 

1770° 

1710° 

1710° 

— W.  C.  H. 

Crystalline  glazes  on  soft  porcelain.      Heinecke.     Tonind.- 

Zeit.  1909.  33.  1580— 1588. 
Tetania,  or  willemite  (anhydrous  zinc  silicate),  or  a  mixture 
of  both,  is  used  for  producing  crystalline  glazes  on  porce- 
lain, china,  or  earthenware.  The  titania  should  amount 
to  10-8 — 11-5  per  cent.,  and  the  zinc  oxide  to  2 — 5  per  cent. 
The  glazes  used  contained  lead,  but  were  low  in  alkalis. 
(For  crystalline  effects  in  leadless  glazes,  see  Purdy  and 
Krehbiel,  this  J..  1908,  564.)  Crystals  are  best  obtained 
by  the  contact  of  two  glazes,  one  viscous,  the  other  fluid, 
and  both  containing  titania.  The  author  made  up  three 
mixings  of  the  following  compositions  respectively : — 
(A),  0-5  AI„03,  K20,  CaO,  ZnO,  2PbO,  13Si02,  2B2Oa; 
(B),  0-5  A1„03.  K„0,  ZnO,  7PbO,  22Si02,  5B203 ;  (C), 
2PbO.  Si02.  BoOj.  The  titania  was  introduced  as  a 
frit,  fired  at  cone  014,  made  up  of  1  part  of  titania  to  2 
parts  of  mixture  A.  The  frit  was  roughly  ground  to 
particles  of  0-5  mm.  size.  The  viscous  glaze  was  made  up 
of  3  parts  of  A,  1  part  of  B,  and  1  part  of  titanium  frit. 
The  fluid  glaze  was  made  by  mixing  1  part  of  A.  7-2  parts 
of  B,  2-4  of  C,  and  5-4  of  the  titanium  frit.  The  com- 
position of  the  body  used  was  3AI203.  K20,  18Si< .»„.  The 
ware  was  dipped  in  the  viscous  glaze,  and  fitted  with  a 
specially  constructed  cover  divided  into  compartments  by 
partitions.  The  bottoms  of  the  compartments  had  a 
slight,  downward  slope  to  the  outerwall,and  were  provided 
with  small  holes  at  their  lowest  parts.  The  fluid  glaze  was 
placed  in  these  compartments,  and  on  melting  ran  down 
through  the  holes  and  over  the  viscous  glaze.  The  com- 
partments were  filled  to  various  depths  with  the  fluid  glaze- 
material,  in  order  to  vary  the  patterns  of  the  crystals 
produced  on  the  vase.  The  ware  was  provided  with  a 
saucer  to  catch  the  fluid  glaze  as  it  ran  off.  After  the 
firing,  the  cover  and  saucer  were  knocked  off.  and  the  ends 
of  the  vase  ground  and  polished.  The  atmosphere  of  the 
muffle-kiln  was  kept  oxidising.  The  firing  was  conducted 
gradually  up  to  cone  015,  and  then  quickly,  in  two  hours, 
up  to  cone  7.  To  obtain  proper  crystallisation,  the  cooling 
must  be  protracted. — H.  H.  S. 

Lead  silicates.     Cooper  and  others.     See  VII. 


Patents. 


Manufacture  of  — 
Teplitz,     Bohemia. 


-.     S. 
Eng. 


Heller  and  C. 
Pat.     11,633, 


Ceramic  ware 
Baumgartl. 

May    17.    1909 

GOLD  graphite  is  substituted  for  silver  or  gold  as  a  con- 
ducting ground  for  the  production  of  metallic  coatings 
on  ceramic  ware.  It  is  prepared  by  adding  500  grms.  of 
Water  and  10  grms.  of  potassium  cyanide  to  3  gnus,  of 
gold  chloride,  and  then  mixing  this  solution  with  1  kilo, 
of  pure  graphite  and  baking  in  a  muffle  at  600°  C.  It  is 
mixed  with  an  alcoholic  solution  of  celluloid,  tar.  and 
in'  o  united  liquid  hydrocarbons,  and  then  applied  to 
the  ware,  which  is  afterwards  burnt  in  a  muffle  at  200°  C. 

— H.  H.  S. 
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i  .    aii.l   /i,  .  paralion    •■/ 

precipitation.     II.  ttenoul.     First  Addition,  dated  Sept. 
16,   1908,     ili     Pal    3  18,088,  Jan.   ..    I'"'..  (this  J., 

u:     hi  liographic     and     typographic     worl 
■parations  must  I o  avoided.     Tho  Btains  and  ilu  • 
trefore  ioat* 

ttee,  and  in  tho  present   addition  olaim  is  made 
t  the  preoipitation  t  from  t] 

— H.  ELS. 


IX.— BUILDING   MATERIALS. 

t,itne-sandstoncs,  and  tht    preparation  of  coloured  surfe 
thereon,     Ulasenapp.     Kigasche     Ind.-Zeit,     1909,    35, 
215.     Chem.-Zeit,    1909,   33.    Rep.,   623. 

K  the  manufacture  of  lime-sandstone  a  high  lime  content 
has  comparatively  little  intlucnce  on  1 1 u-  strength  of  the 
product,  but  the  addition  "I  a  few  parts  per  cent. of  71  1. 
fine  siiiul,  or  an  increased  steam  pressure,  increases  the 
formation  of  calcium  hydrosilicate  which  acts  as  a  binding 
between  the  grains  of  sand. — 1".  Sodn. 


■  '  and  petroleum  ;  Import  <luti,s  on  — 
Board  of  Trade  J.,   Dec.    16,   1909. 


It ;tt >—  hi    Import    Duty 


Arti.ii  9. 


-  cement  (so- 
called)    

Caen     cement    (so- 
called)    

urn.     refined, 
gravity  ovc  r  0-8235, 
nut    entitled    t.. 
entry  under  X,i.2to 
— but    dutiable 
colder 


Turin 
No. 


711 
711 


1  ndei  British 

Preferential 

i..rilt 


id  vol. 

ad  val. 


271        1J  r.  per  gall. 


Under  General 

Turin 


20  %  ad  ml. 
20  %  ad  val. 


21  c.  per  gall. 


in   Co)  .,,!,, 

[T.R.] 

Thk  duties  have  been  fixed  as  follows  by  divisions  of  the 
Canadian   Hoard  of  Customs: — 


:  v  kilns,  revolving  roasters  and  furnaces  of  metal, for 

mii.it    now    be  admitted   free  of 
duty  under  Tariff  No.  Pi2.  as  they  are  now  made  in  Canada. 

P  \ti.\  rs. 

Lithographic  stones  ">   metal  plates;    Substitutes  for  . 

H.  1..  ('.  Fairweather,  London.     From  H.  Christensen, 
Halle  a  S.,  Germany.      Eng.  Pat  1."..4 17.  July  1.  1909. 

To  produce  a  coating  suitable  for  lithographic  printing 
on  stone  or  metal  backings,  the  backing  is  heated  to 
90  C,  and  to  it  1-  applied,  preferably  by  an  atomiser, 
a  liquid  formed  by  adding  sodium  aluminate,  or  sodium 
and  aluminium  hydroxides,  to  water  saturated  with 
carl"  the  precipitate  being  allowed  to  settle.  The 

operations  of  applying,  drying  and  washing  are  repeated 
ral   times   until  the  requisite  thickness  of  coating  is 
obtained.— H.  H.  S. 

•„l  stones;    Process  of  manufacturing  artificial  . 

H.    Flentje,    Dresden-Strehlen,    Germany.     Eng.    Pat. 
18,102,  Aug.  5,   1909. 

ous    stone    containing    approximately    :><>    per 

of   siliea.  3o    of    lime,  26    of    carbonic    acid,   and 

alumina,  and  melting  at  about   1300     C,  is  exposed 

■  inre  for  three  or  tour   months  ami   then 

reduced     to     powder     in     a     disintegrator.      84     p 

of  this   material   are  thoroughly    mixed   with    1  * ">    1 

clay   melting  at  about  !i.,n    ('..  and  water,  80  as  to  form 

a  plastic   mass.     The   material   is   then    worked   into   the 

form  of  a   "string.'   cut    Into  pieces,  and  dried  for  about 


six  di  -  rising  from  5°  1  i( 

I.. i    1      it  the  end  oJ  n  Bat 

dura bl  aid  to  in-   produi 

1  in  <ii  ie  1  1. 1.   ■     11.  :m  annul  .in  .it  ,1  1.  1: 

abo ''     J.  W.H 


produi  1  ;     I  ,,,  ui  vndni  U  ial         .     .1.  I 
1  1.    Pal     103,715,  Juni    5,   1909. 

S01  1  noNs  ui   magm   nun  1  lil. I'  idi    01  aluminium  1  bl 

1     added  to  clays  01  other  natural  01  artificial    ilica 
and  the  inn      '-  formed  into  briquetb     and  heated   ,' 
1  ,.n    1 '.     The  brick    are  I  hi  d  powdi  red,  call  ned  tnagrn    i 
is  added,  in  the  ratio  of  7  :  ,i  or  6  :  4.  and  the  mixture  is 

into  a  paste  with  hydrochloric  acid.  The  produi  I 
is  suitable  for  the  manufacture  of  art  1  >l  11  irbli  and 
sti iik-s,  and  jointleea  Boors,  of  a  fireproof  nature.— H.  II  E 

Imitation  rosewood  from  oakwood;  Process  foi  tht  prepa 

turn  of .     B.  Freund  and  HI,  Hollfelder.     Ger.  Pat. 

214,192,  Deo.  9,  1908. 
Greek  oakwood  is  Immersed  in  a  concentrated  alcoholic 

solution  of  ai nia,  to  which  has  been  added  iron  salts 

and  suitable  tar  dyestuffs,  until  it  is  coloured  throughout. 

—A.  S. 

Centrifugal  mixer  of  concreb   m,<l  other  mortar  mixtti 

G.   Hill'i.    Dresden.  Cernianv.      Eng.    I'at.  2947.   Feb.  li. 
1909. 

I    1:     rials    are    fed    into    the    machine    through    the 

opening,  C    [see  I'ig-),  and  fall  into  a   revolving    ln'1 '! "  I 


The  arms,  /,  and  the  inclined  ribs,  1,  on  the  walls  of 
the  hopper,  are  arranged  to  mix  the  materials,  which  then 
fall   on   to   a    bellrshaped    deflei  having     inclined 

m.  The  vertical  spindle,  d.  carries  the  hopper,  the 
deflector,  and  also  a  gear  wheel.  I.  winch,  by  means  of 
an  intermediate  gear  wheel  and  an  annular  gear  wind. 
itates  the  casing,  n,  in  thi  opposit  direction.  Fixed 
scrapers,  r,  remove  the  material  whii  h  adheres  to  the  walls 
of  t!..  .  the  g 

As  the   materials  fall   through   the   apparatus,   thej 

1    water  from  the  pi|  1 
J  —J.  W.H. 
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calcium    aluminatt],    and 
U  .    I     Carson,  Riverton, 
Ya.     I'.  S.  Pat  939,977,  Not.  16,  1909. 

■iKSTiTioi  -  I  by  igniting  a  mixture 

■  .  such  as 
alumina  ind  then  incompletely  hydrating  the 

.  i.     The  ratio  oi  the 
lime  to  tin'  alumina  should  be  greater  than  3  :  I .     I'.  Si  OS 


r.  M.  .'■'■■  gan,  Li  ...     U.S. 

Pat  942,509,  D 
Enir.   Pat 


8760  of  1907  :    this  J.,  1908,  23.— T.  F.  B. 


X.— METALS;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

■/of  iron.  M.  G.  Lloyd  and  J.  V.  S.  Fisher. 
Bull.  Bureau  of  Standards,  U.S.A.  :  Electrician,  1909, 
64.  31«) — -ill. 

Tue  method  of  Epstein  for  magnetically  testing  sheet  iron 
and  steel  has  been  so  modified  that  an  accurac\   .  t    1   per 

t   can  be  attained.     The  sheets  are  eut  into 

1"  in.   by  2  in.,  which  aro  arranged  in  foul    bundles,  in 

which  each  strip  i-  i   from  its  neighbours  by  a 

of   press-board  of   somewhat  shorter  length.     The 

•  lies  are  arranged  in  the  form  of  a  square  with  corner 

■  1  cramps.     On  each  bundle  a  solenoid  is  mounted 

J,  two  of  these  having  45  turns  of 

and  the  third,  the  magnetising  coil, 

having  250  turns  of  No.   14  wire.     The  four  solenoids  are 

nected  in  series,  forming  a  magnetising  coil  of  1000 

turns,  and  two  secondary  coils  of  180  turns  each.      One  of 

the   secondary   coils   is   used   to   determine  the   magnetic 

riux  by  connection  with  a  mirror  dynamometer,  and  the 

ud  is  connected  to  the  moving  coil  of   a    wattmeter 

in   which  the  lield  coils  are  energised  by  the  magnetising 

current  used.      The  low  magnetising  current  required  at 

low  iiux  densities  makes  silicon-steel  particularly  suitable 

for      current      transformers,      which     must     have    close 

regulation,  such  as  those  used  for  measuring  instruments. 

The   hysti  resis  loss  i-  larger  when  the  steel  is  magnetis.il 

at    right    angles  than   when   magnetised   parallel   to   the 

direction  of  rolling.  The  eddy  currenl   loss  is  practically 

the  same  under  these  circumstances.     The  authors  have 

1  iron  and  steel  from  a  great  variety  of  sources, 

and  express  surprise  at  the  great  range  in  the  quality  of 

the  material  generally  used  by   electrical    manufacturers; 

found  that  there  was  no  dose  relation  between   the 

quality  and  the  price. — J,  W.  H. 


•  ,■    Resistivity   and  thermo-electric   power  of  

"•  !'■   t"i\.     I  ad.,  1909, 149, 1062— 1064. 

i  an  examination  of  fnm  ~:  author  concludes 

that  increase  of  carbon  has  but  little  effei  i  on  the  electrical 

..   but  in'  rease  of  silicon  raises  it;    both  carbon 

and  silicon,  however,  tend  to  lower  the  rate  of  increase 

of  resistance  with  temperature.     In  regard  to  their  thermo- 

(for  which,  couples  of  the  steel  and 

copper    were   compared    with    a   platinum-platinum- 

indium  couple),  the  -  ,  that;  b,  the  temperature 

of  neutrality  (i.e.,  where  the  E.M.F.  of  the  steel  copper 
couple  is  ml)  is  lowered  by  increase  ,,f  carbon;  6,  it  is 
raised   in   low-carbon   steels    by   silicon,    i  rover, 

!  ut   little  effect  in  high-carbon  Bteels  ;    i 

always    more    than 

ble  that  of  neutrality  ;    </.  before  the  temperature  of 

inversion  is  reached,  the  curve  of  E.M.F.  i  bangee  it-  form  ; 

the  point  at  which  this  changl  s  and  falls  witli 

tie-    temperature   of   inversion,    and    increase    of    -ilicon 

is  the  difference  between  the  two  temperatures. 

—J.  T.  J). 


('.   1'.   Burgess  ami  .!.  Aston.     Anier. 
i  hem.  Sue.  New  York,  Oct  I  mm.     Eleotrochem. 
and  Met.  Ind..  1909,  7.  527-  529. 

Tin:  alloys  i ■laiiim  i  pared  from  electrolytic  iron 

Of    99-7    per    cent,     purity    anil     pure    electrolytic 

ontained  less  than  0-1  per  cent,  of  carbon.     I  p  to 

ni.  of  copper,  the  alloys  forge  well  at  low   heats, 

but  with  higher  percentages,  less  readily  :    between  7  and 

75  per I       illoys  are  non-forgeable,  whilst 

between  80  and   WO  per  cent.,  they  will  forge  only  at  a 
fair  red  heat.     The  hardness  of  the  alio 

ontent  :  with  ."i — 7  per  cent,  of  cope 
an  lailv  be  tinned  in  the  lathe  with  some  difficulty, 
gth  tesl  s  were  m  ■  both  on  the  una- 
alloys  and  alter  annealing  for  several  hours  at  900  Cj 
[e  the  unannealed  alloys,  the  ultimate  strength  and 
elastic  limit  increase  almost  as  linear  functions  of  the 
percentage  of  i'hr  ultimate  strength  rises  from 

61,180  lb.  i"  i  sq.  m.  at  ii-l  per  cent,  of  coppei  to  132,4001b. 
ai   7   pei  cent  ;    the  yield  point  rises  from  52,580  lb.  to 
122/ino   Hi.     The   elongation   falls   from    28-5 
at  0-1  per  cent,  of  copper  to  4  per  cent,  at  7  per  cent,  of 
copper.     The  reduction  of  area  increases  from  09-2  per 
OT  per  ci  nt  of  copper  to  72-1  at  0-8  per  cent., 
and  then  falls  to  7-3  at  7  |«  c  i  eat.  of  copper.      The  effect 
of  annealing  on  the  alloys  is  very  marked.      In  the  annealed 
alloys    the    elastic   limit    and   ultimate   strength   are   con- 
siderably incn  ased  by  additions  of  copper  up  to  1  percent., 
i    and  the  elongation  and  reduction  of  aria  an    not  reduced, 
the  latter  in  fact  rising  to  a  maximum  at  0-4  per  cent 
[   of  copper.     The  elastic  limit  rises  from  35,570  lb.  at  0*1 
per  cent,   of  copper  to  51.570  lb.   at    1-5   per  cent.,  and 
56,950  lb.  at  7  per  cent,  of  copper;  the  ultimate  strengths 
'    of   the   corresponding   alloys   are   54,050    lb.,    05.720   lb., 
and  67,9011  lb.  respectively.     Beyond  about  1-5  per  cent. 
J    of  copper  the  elongation  and  reduction  of  area  are  lower 
than  in  the  case  ol  pure  iron  and  decrease  with  increasing 
proportions  of  copper.       Contrary  to  Breuil  who  considered 
the  alloy  containing  about  4  percent,  of  copper  most  deserv- 
ing of  attention,  the  authors  consider  that  the  most  valual  lie 
alloys  are  those  containing  between  1  and  2  per  cent,  of 
copper.      in  the  following  table  the  mechanical  propei 
of  the  alloys  containing  respectively  1-5  and  4  per  cent, 
of  copper  are  compared  with  those  of  an  alloy  of  electrolytic 
iron  with  4  per  cent,  of  nickel,  and  of  an  alloy  prepared  by 
Hadfield  (this  J..  1900,  150)  containing  3-82  per  cent,  of 
nickel  and  0T9  per  cent,  of  carbon. 


Unannealed  alloys. 

Elastic 

limit. 

!£££      Elongation. 

Reduction 

nf  area. 

lb. 

4-00  Ni...            i'o.ihmi 
!■  :.ii    in   ...           73.920 
4-00   Cu  ...         1115,560 
3-82   Xi  ...           62.720 

-i 
lb.              per  cent. 
76,000                 28-5 

-;,;im             23-5 

108,640                 13-5 
82,800                30-0 

per  cent. 
68-6 
66-9 
45-6 
54-0 

Annealed  alloys. 


J ;  1 .- 1  - » ; .  - 

limit. 


I'ltimate 
strength. 


Elongation. 


4-00  Xi   ... 

1-50  CU  .  .  . 

4-00  Cu  .  . . 

3-82  XI  ... 


lb. 

.'.: 

51.570 

.VI,.  .Til 

56,000 


lb. 
69.000 
65.720 
66.540 
:  1.920 


per  cent. 
26-5 
29-2 
24-8 
35-0 


Reduction 
of  area. 


per  cent. 
64-8 
63-1 
54-2 
55-0 


Waddol  (this  .)..  19(19,  9S5)  has  recommended  the  use  of 
nickel-steels  in  place  of  ordinary  carbon-steels  for  cod 
structional   work,  and   the  authors  consider  that   the   1-5 

ni.    copper  alloy   is  also   worthy  of  1 deration 

in  this  respect,    ince  even  if  it   be  not  quite  so  strong  as 

teel,   tin    lower  cost  of   the   copper  would 
in  a  le-  .,1  con  traction,  although  a  somewhat 

greater  weight  of  the  alloy-steel  had  to  be  used. — A.  S. 
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1/  Uinga  :    Bi  iqut  tting  of  ,  and 

i  '    Leytli  .     Si  ji  hi  u.  Ki-'i:.  1900, 
29.    1881      1886 

Tin:  utilisation  oJ  metal  filings,  ivhioh  in  mam   machined 

amount  to  In  per  cent,  oi  the  total  weight 

■  ii  the  i  i".    n   melt ing   ■  ■  ■  I  •  hai gi    oi 

■  ...   d  diffii  nil  n  — .  oh  ing  i"  theii 

.ii  and  the  large    urfa  nted  foi 

oxidation.     The  onlj   pra  plan  ha 

them  ini"  in,    furnace  In   boxes   n  ood  or  casl 

bom    some    ol    the   same    m<  tal.     I tlj 

ionned  from   Bli         ;  |     in  pie  pressure,  have  been  used 

with    very   satisfactory    results.     The    briquetb 

intact    up   in   ih.     melting  point,    ind    melf    much    more 

ii'julilv    than    broki  I  hi     I i    melting, 

which  with  loose  filings  amounts  often  to  50  per  cent., 
ami  with  pig-iron  to  t\  oi  '■'<  per  cent.,  is  with  briqui  tted 
Btingsaboul  10  per  cent.,  and  with  a  mixture  of  80  per  cent, 
and.  20  per  cent,  of  pig-iron,  about  3J  per  cent. 
In  many  instances,  the  addition  ol  briqui  ttes  has  enabled 
it   mi  ital   to   be   obtained   which   otherwise    required    the 

addition    of    nuns   of   special    quality.      U I    sawdust, 

■milarly  briquetted,  yields  a  satisfactory  fuel.     .I.T.I). 


I  .  6     \l.  i 
Nil.     I.    1909, 


Mining  \\ . 


"Electro-cementizing."     [Galvaniting  iron  win  |.     A.  Sang. 
Electroehem.     Soc,     New     fork,    Oct.,    1909. 
m.  and  Met.   1ml..   L907,  7.  532     533. 

consists    essentially    in    coating    nun    wire 
sine  by  cementation,  the  wire  being  heated  electri 
nace  used  is  tilled  with  a  mixture  of  crushed 
and  zinc  oxide.     The  strands  ol  wire  from  the  supply 

over  a        rii     of  bras    tact-shea;  es  mounted 

isolating  bushings  on  a  common  rotating  shaft.     The 

end  onnected  to  the  poles  of  a  transformer 

living    alternating   current    at    a    low    tension;     the 

rmediato   sheaves   arc   connected   in    pairs   by    meai 

ommon   hubs,  so   that   the  current   may  pass  freely 

one   in   the   other   in   earl:    pair.      From   the  contact 

.is  the  wins  pasg  into  the  lower  part  of  the  furnace 

through  openings  provided  with  hinged  Baps,  then  through 

the  furnace,  over  sheaves  at   the  far  end,   back  through 

the  upper  part  of  the  furnace,  and  then  to  a  second  set 

Is  mi  w  Inch  the  gal\  auis.il  wire  is  wound.      Theenf  ire 

system    forms   a    resistance-grid   on   a   large   scale.     The 

d   to   lie  of  the  colour  of    freshly  electro- 

osited    silver.      The    heat    efficiency    is    claimed    to    be 

bettei    than   in   the   usual   sherardising  process   (see   this 

J..  1909,  399).— A.  S. 

for   tit,     recovi  ry  of  from   solution    of 

ili.      \\ .     Cullen    and    {',.     F.     Avers.      J.     Chem., 
Met.,  and  Min.  Soc.,  S.  Africa.  1909,  10.  S7-90. 

Although  a  large  amount  of  zinc  is  annually  used  in  the 
ipitation  of  gold  from  i  lotion,  no  method  for 

rering  it  is  at  present  in  use.  In  the  treatment  of 
sine  slimes,  the  zinc  is  usually  dissolved  out  by  Bulphuric 
acid  or  sodium  bisulphate  and  the  zinc  sulphate  solution 
allowed  to  go  to  waste.  This  zinc  may  be  readily  pre- 
■olution  as  insoluble  zinc  hydroxide  by  the 
addition  of  a  fine  emulsion  of  magnesium  hydroxi  Ie. 
but  as  commercial  calcined  magnesia  contains  varying 
amounts  of  insoluble  foreign  matter,  the  purity  of  the  pie 
ted  zinc  hydroxide  would  be  correspondingly  ailecti  .i. 
It  is  also  necessary  that  the  calcination  of  the  magnesia 
old  be  performed  ai  about  sun  oi.in  C.  as  '-dead- 
burned  "  magnesia  is  useless  as  a  precipitant,  and  if  present, 
would  lower  the  value  of  the  zinc  hydroxide  precipitate. 
I.  Stanley,  in  the  discussion  which  followed,  stated 
that  a  method  which  recovered  the  zinc  in  a  metallic 
form,  would  have  a  better  chance  of  success,  and  that 
it  was  quite  easy  to  deposit  the  zinc  electrolyticafly  in 
the  form  of  branching  crystalline  forms  or  spongy  masses, 
which  could  be  used  direct  in  the  cyanide  precipitation 
boxes.  If  the  electrolytic  zinc  proved  too  pun-  to  act 
effectuallv.  it  could  bo  dipped,  to  produce-  a  superficial 
coating  of  lead.— F.  R. 


Tin    tithe]  ,i  |  ,|,, 

m  •  itii   li  el  on   of  ]  :  lUnts  t< 

In  |.< 

Hun  eleotn  i  l is  fii 

possible,  on  tables,  and   the  middlings,   which 

com.  in  -  -.  ; it  of  zini     G  ■    <  of  lead,  1 

and  l  ■ ippei     iro  dried,    creened  d  through 

the    eleotroBt paratoi        I  he    middhnf      from    I 

are   autoi  ,,.  .  i,i,,,.. 

so    in.. i    miiU     two    produi  i  -    an     •  :  livei 
'  oi iraie  suffii  iontlj   frei    from  zim    to  1 

mi  11  ing  produi  t,  ami  a  big]        di     ini   product    i 

50  i ;.i    or  mi  n  ol  zini  .     Very  little  dusl 

d   during    thi      oreenini     ind       parating   ol    thi 
ore   and  though  the  plant  ha  ■  not  bi  •  n  long  in  i 

11    appear-,   to  06  VI  I  111.        F.    R. 

Coppei  refining;  Power  for  electrolytic-  .  \Y.  ],. 
Spalding.  Amer.  Electroehem.  Soc,  New  fork, 
Oot.  1909.  Electroehem.  and  Met.  Ind.  1909  7 
526—527. 

In  the  electrolytii  n  fining  ol  i  opper,  thi  i  osl  of  the  |  - 
forms  4ii  percent,  of  thi  total  cost  of  converting  anodi 
into  cathode  copper,  or  20  pei  cent  ol  the  total  co  I 
including  fun. an-  treatment.  Having  regard  to  the 
present  extensive  use  of  labour-sa\  ing  macbini  ry,  ii  would 
appear  that  further  reduction  of  cost  must  1  obtained 
mosl  easily  through  lowc-i  powei  chargi  The  authoi 
discusses  the  various  modes  of  gi  tn  rating  electric; 
including  the  utilisation  i.l  wast,  heal  l.\  means  ol  boilers 
on  the  reverberatory  and  cupola  furnaces.     He  points  out 

that   a  i  opper  refinery  forms  an  ideal  cusl er  to 

electric    powei    company,    since    with    propei    regulation 
its  ordinary  load  curve  is  quite  Hat.  and  iii  additioi 
could    take    additional    quantities    of    electrical    energy 
at  such  times  as  the   power  company  wished.     In  - 
words  the  copper  refinery  could,  to  a  considerable  extent, 
make   the   company's   load   factor  uniform.     The   authoi 
suggests  that  some  arrangement  whereby coppi  r  rein,. 
contracted   with   power  companies  for  a    Bteady  24-hour 
load  and  for  additional  quantities  of  energy  at   cheapei 
rat    -     al    linn  s   pies,  ■■!    ,|    |,-v    ,]„.    !„,„,  ,.  ,  ,,,,  ,,  lh.      ,.  ,    ,| 

be   mutually    advantageous. — A.  S. 

Arsenic  and  antimony  [in  metallurgical  products]  :   Sepal 

alion  of by  means  of  the  Knorr  distillation  apparatus. 

W.  ('.  Smith.     Eng.  and  Min.  -J..  1909,  88.  1062—1063. 

The  following  method,  which  is  said  to  be  suitable  for 
determining  antimony  and  arsenic  in  ores,  mattes,  slags. 
ii  ids  and  alloys,  including  lead  and  copper  bullion 
(with  the  exception  of  any  containing  tin),  i  based  on 
the  difference  of  temperature  at  which  arsenious  and 
antimonous  chlorides  distil.  The  apparatus  used  con 
ol  a  condenser  fitted  by  means  of  a  ground-glass  joint 
l"  a  distilling  Bask  having  a  ground-in  dropping  funni  I. 
The  on-  is  weighed  into  the  flask,  moistened  with  water, 
and  I. oil.-.i  with  10  to  12  c.c.  of  concentrated  sulphuric 
id,  with,  if  necessary,  a  few  drops  of  nitric  acid,  until 
completely  decomposed.  The  arsenic  and  antimony 
are  reduced  by  the  addition  of  5  c.c.  of  hypophosphon 
acid,  and  the  solution  boiled  until  the  sulphur  has 
appeared.  \\  hen  i  ool,  15  C.C.  of  water  are  added,  and  the 
condensing   apparatti  .!       The    end    ol    the 

denser  is  arranged   to  almost  reach  the  I  i  ;-  ond 

distilling  Bask  which  contains  a  small  quantity  of  wat 
and  is  cooled  with  water.  The  solution  containing  the 
arsenic  and  antimony  is  boiled  briskly  to  expel  air.  aft.-i 
which  strong  hydrochloric  acid  is  run  in  from  the  dropp 
funnel  at  the  rate  of  about  two  to  three  drops  per  second. 
The  distillation  is  continued  until  the  condenser-flask 
is  from  two-thirds  to  three-fourths  full  ;  this  distiOate- 
eontains  all  the  arsenic  and  most  of  the  antimony.  A 
beak.  abstituted  for  the  flask,  and  the  distillation 

continued  until  DO  antimony  can   be  detei  ted   in  the  vap- 
ours by  sulphuretted  hydrogen.     The  arsenic  in  the  m-  ■ 
distillate  is  separately  and  completely  redistilled  by  boiling 
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down  to  20  to  25  e.o. and  then  continuing  the  distillation 

ior  five  to  ton  minutes  while  two  to  three  drops  ol  hydro- 

ohloric  acid  per  Beoond  are  run  in.     The  solution  containing 

.mummy  remaining  in  the  tlask  is  added  to  the  latter 

1  rsenic    and 

antimony    estimated    by  volumetric    or    other    methods. 
Tin    residue  from  the  original  distillation  is  « ^  -i  1  •  ■ 
until  fumes  of  sulphuric  anhydridi  areevolvi  rhich 

copper,  bismuth,  tellurium,  iron,  nickel,  cobalt, 
zuic.  tc„  which  may  be  present,  can  be  readily  determined. 
Tic-  separation  is  said  to  '  the  distil- 

lation requires    care    and    constant    attention.     A 
method    tor    pi  ite    the   arsenic 

ami   antimony   as   Bulphides   in   the   usual   way,  coi 
them  into  chlorides  in  the  Mask  and  separate   by  a 
distillation.— F.  R. 

Carbon  ;    Separation  of  —  with   tm 
aqueous  solution*,   with  special  referenct   to  nickel.     <■. 
Lambris.     Z.  Elektroohem.,   1909,   15.  973-981. 

Tux  author  has  investigated  the  conditions  under  which 
carbon  1-  deposited  with  the  metal  in  electrolysis  of  nickel- 
ammonium  oxalate.  An  attempt  to  isolate  the  non- 
metallic  residue,  bj  removing  the  nickel  with  cupric 
chloride  and  chlorine,  led  to  the  discovery  that  appre- 
ciable quantities  (about 0-4  per  cent.)  of  ammonium  salts 
were  al-o  present  in  the  metal.  A  study  of  the  conditions 
.of  carbon  separation  brought  to  light  tiie  following  facts  : 
(1)  The  ammonium  salts  of  glycollic,  acetic  and  formic 
acids  behave  in  precisely  the  same  way  as  ammonium 
■oxalate  and  allow  the  di  position  of  carbon  even  in  strongly 
ammoniacal  solutions.  (2)  Ammonium  carbonate  or 
bicarbonate  will  also  cause  the  separation  of  carbon  on 
electrolysing  nickel  sulphate,  but  if  a  small  quantity 
of  free  "ammonia  is  present,  the  separation  is  prevented. 
(3)  Carbon  may  be  deposited  from  oxalate  solutions 
even  when  the"  ammonium  carbonate  (which  is  formed 
at  the  anode)  is  prevented  from  diffusing  to  the  cathode. 
These  facts  seem  to  point  to  the  formation  of  an  inter- 
mediate reduction  compound  (carbon  monoxide  or  a 
hydrocarbon),  which  is  decomposed  with  the  formation 
of  carbon.  It  was  found  experimentally  that  carbon 
monoxide  and  acetylene  I  not  methane,  ethane  or  ethylene) 
deposited  carbon  with  the  nickel  when  passed  into  a  nickel- 
ammonium  sulphate  electrolyte.  Acetylene  is  a  more 
probable  intermedial  ;  rodm  t  than  carbon  monoxide. 
because  it  will  deposit  carbon  even  in  the  presence  of  free 
ammonia,  and  because  it  is  known  to  be  formed  immed- 
when  ammonium  oxalate  is  electrolysed  with 
platinum  or  nickel  (not  with  copper,  iron,  or  zinc) electrodes. 
M,,,  bage  of  carbon  in  the  nickel  is  higher, 

and  nearer  to  that  from  ammonium  oxalate,  in  the  case 
of  acetylene  than  in  the  case  of  carbon  monoxide.  The 
complete  solubility  ol  the  nickel  deposit  in  hydrochloric 
ion  that  the  carbon  is  pre  enl 
.as  carbide.  The  hydrocarbons  produced  on  solution  give, 
when  burnt,  a  quantity  of  carbon  dioxide  whieh 
correspond!  (making  allowance  for  the  ammonium  salts 
mentioned  above)  to  the  excess  of  weight  of  nickel  over 
tn,.  1  quantity.      In  the  ease  of  iron,  carbon  is 

not  depo.1l.1l  from  an  ammonium  oxalate  electrolyte 
till  all   t!i'  ■  moved,   and   then   it  appears    in  the 

free   state.     In   the   preset  fcylene,  however,  iron 

carbides  are  deposited  from  ing.     The  continuous 

separation  of  carbon  at  the  cathode  is  therefore  due  to 
-the  formation  of  acetylene  (in  presence  of  nickel  or 
platinum)  and  to  the  reaction  of  the  cathode  (nickel  or 
iron  but  not  platinum)  with  the  acetylene  to  form  carbides. 

W.  H.  P. 

■Gold     hydrosols ;      Preparation      of-  C.     Thomae. 

J.  prakt.   Chem.,  1909,  80.  518-620. 

Gold  hydrosols  of  considerable  stability  may  be  prepared 
byTZsigmondy  b  method  ( t  his  -J..  I  s«is.  767  j.  but  with  ordinary 
Ued  water,  if  proper  precautions  be  taken.  The  process 
consist-  in  adding  to  120  C.C.  of  boiling  water  2-5  c.c. 
of  gold  chloride  solution  (1  grm.  of  the  crystallised  salt 
to  167  of  water)  and  then  3-2  c.c.  of  potassium  carbonate 
solution   (2-5 :  100),    and,    when   the    mixture   is    boiling 


briskly,  introducing  5  c.c.  of  a  solution  of  formaldehyde 

IS.    of    commercial    formalin:    100),  drop    In 
the    liquid    being    meanwhile    rotated.     No    precipitate 
ought    to   be  formed  on  adding  the  lirst  drops  of  formal 

.   and,   if  a   separation  of  gold   occur,   the   mixture 
should  lie  boiled  for  a  short  tune.       The  colour  of  the  liquid 

■  -  first  blue  and  then  suddenly  a  deep  red.  and 
t  lie  -el  hi  ion  remains  clear,  unless  the  reducing  agent  is  adds* 
too  quickly  or  in  luge  quantities,  when  considerable 
cloudiness  or  even  turbidity  results,     flasks  of  the  ordinary 

.ml  of  Jena  glass  should  lie  used  for  the  preparation 
the  end  oi  tlie  process  it  is  recommended  that 
the  solution  be  transferred  to  another  vessel,  also  of  Jen] 
glass,  t"  separate  it  from  a  trace  of  gold  which  is  liable 
to  he  deposited  as  a  mirror  during  the  preparation] 
Solutions  prepared  in  the  above  manner  have  been  found 
to  contain  colloidal  gold  even  after  four  months. 
Zsigmondy's  statement  that  the  gold  sol  may  readily 
be  prepared  in  ordinary  distilled  water  by  means  m 
ethereal    phosphorus   solution    is   confirmed. — F.    SoDN. 

Lead  silicates.     Cooper  and  others.     See  VI 1. 

I>it,  running  lead.     Sacher.     See   XXIII. 

Determination  of  manganese.     Fischer.     See  XXIII. 


Patents. 

Copper  and  other  ore*;    Treatment  of .      F.  B.  Dick. 

Sunbury,   Surrey.     Eng.   Pat.    16,667,  Aug.   7,   1908. 

Copper  carbonate  or  other  ores  that  are  not  amenable  to  I 
concentration  by  a  notation  process,  are  crushed  to  pass 
a  sieve  having  six  holes  per  linear  inch,  and  then  heated 
to  just  below  redness  in  a  reducing  atmosphere,  such  as 
coal-gas,  for  one  or  two  hours.  The  ore  is  cooled  in  a 
non-oxidising  atmosphere,  and  after  crushing  to  20-inesh 
size,  may  then  be  concentrated  by  a  flotation  process. 

— F.  R. 

Copper-nick'  I  math  :    Method  of  separating  copper,   n 

and  other  metals  from  .  and  recovering  hydrochloi 

acid  from  nickel  chloridi  solution.  H.  L.  Wells,  New 
Haven.  Conn.  l\S.  Pats.  940.292  and  940,293.  Nov  16, 
1909. 

CoPPER-nickel  matte  is  pulverised  and  agitated  with  a  hot, 
but  not  boiling,  solution  of  hydrochloric  acid,  contain 
not    more   than    25   per  cent,   of  hydrogen   chloride,   until 
all  the  nickel   has   heen  extracted,  the  copper  remain 
in   the   residue.      Additional   matte   is  then  added   to   the 
solution  containing  the  nickel,  until  all  the  hydrochloric 
acid    is    exhausted,    the    partially    extracted    matte    being 
re-treated    with    fresh    hydrochloric    acid    solution    until 
the  remaining  nickel  i-  leached  out.  and  so  on  progressii  1  l\ 
The   hydrochloric    arid    is    regenerated   by   adding   to    tl 
nickel  chloride  solution  the  necessary  amount  of  sulphu 
acid  and  ammonium  sulphate  to  form  nickel-ammonium 
sulphate. — F.  R. 

Cleaning  metal  object*  to  In  galvanised  or  nhkelled  ;   Chemi- 
cal 1  ln-t rolgiic  process  for  .     H.   Vollert.  Hagen  in 

Westfalen,  Germany.     Eng.  Pat.  27,034.  Dec.  12.  1908. 

THE  articles,  after  being  roughly  cleaned  by  rubbing  with 
sawdust  and  rinsing  with  benzine  or  caustic  lye.  arc  placed 
in  a  cleaning  bath  consisting  of  a  10  per  cent,  solution  of 
potassium  hydroxide,  with  the  addition,  if  copper  articles 
are  being  treated,  of  some  cupric-potassium  cyanide. 
An  electric  current  of  10  to  30  volts  is  passed  through  the 
bath  for  two  or  three  minutes,  using  a  carbon  plate  a- 
anode.  except  when  treating  copper  articles,  when  a  coppei 
plate  is  substituted.  The  objects  are  then  cleaned  and 
taken  direct  to  the  galvanising  or  niekelling  bath.  (Refer 
ence  is  directed   to   Eng.   Pats.   2545  of   1868;     17,672  ol 

[906;    and  4336  and  25.553  of  1907;    this  J.,  1907,  972, 

1055  ;    1908,  987).—  F.  R. 
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upping   furnaa  :   [Electric  |.     G.    0.    Seward,    Bol 

e be  Rock.  Vs.,    \     gnor  to  Electro  Metallurgical  Co 

W.  Va,     U.S.  Pal    040,  i61,  Nov.  16,  LI 

closed  with  a  plug 

nlectri    Jlj        i  i  '  ■ 
.,1  pas  length.     Y\  hen  il  is  <: 

p-hole  is  o] id  by  melting 

I  b)  me  hi-  ol  an  bel  ween  il 

nl  an  oxtei  nil  plei  I  ro  le.      I'.  R. 


it, .  i ,-     1/  ating  l      m     I  ■ 

jls,   N.  "i  ..    Assignor  to   Electro   Metalli 

Nov.  23,   1009. 

tnium  to  the  bath  "I  molten  mum. 
i  the  form  of  metal  oi  ol  titanium  carbide,    ■  con 
\A\   readily  fusibli    alio}   is  used  containing  more  than 
ui.  each  of  titanium  and  silicon  and  lo-s  than  In 
it  cent,  nf  carbon.      F.  I'. 


ilium  alloys;    Process  of  producing  low-carbon   low- 
silico  I-'.     M.     Becket,     Niagara     Palls,     N.Y., 

in    Electro    Metallurgical    Co.,    W.    Virginia. 

U.S.  Pat.  941,553,  Nov.  :(".  1909 

ion",  low-silicon,  titanium  alloys,  such  as  ferro- 
niuin,  are  mil. I,-  b\  producing  high-silicon  ferro-titanium 
ing  a  mixiii  i    ol   o   ui.     oi  titanium  and  silioon, 
carbon,  and    a  sourc<   hi  iron,  and  then  removing  the  run 
tained  silicon,  by  oxidising  with  iron  oxide.     F.  R. 

■  ur   plati  ;     Met  iling  .     S.    S.    Wale  . 

Munhall,  Pa.,  Assignor  to  Carnegie  Steel  Co.,  Pittsburg, 
Pa.     L'.S.  Pat.  nil.  177.  Nov.  30,  1909. 

Ballistic  9teel  plates,  containing  vanadium,  are  heated 

to  above  875    C,  cooled  to  between  350    C.  and  100    C, 

and    subsequently    annealed.     The    lu-iitinc    and    .online 

d,  or  two  or  more  annealings  mav  be  given. 

I'.  R. 

widing]  on  of  treating  -  .1.  R.  Parks, 

ine,  Wash.     L'.S.  Pat.  940,821.  Nov.  23,   1909. 

The  pulverised  ore  is  mixed  with  a  solution  of  potassium 
iiul  an  electrolyte,  with  or  with, ml  mercury, 
and  the  pulp  caused  in  How  through  each  ut'  a  series  of 
pans,  in  which  il  is  subjected  to  the  action  ol  compressed 
air  and  of  i  current  of  electricity.     Any  one  of  the  cyanide 

nan*  may  i xcluded  from  the 

with  the  lluv   of  pulp. — F.  I!. 

Iroplating    apixiralu*.      ]..     Potthoff.    Flushing.    N.Y. 
i    S.  Pat  941,535,  Nov.  30,  1909. 

Tin  artii 

drum,  which  is  partly  subm  rged  in  the  plating  solution. 
When  finished,  the  articles  are  automatically  dischai 
and  conveyed  to  a  washing  tank.      F.  R. 

'']  urn;    Process    lor    treating    certain    .      H.     S. 

Auerbach,  New  York.     L'.S.  Pat  941,904,  Nov.  30,  L909. 

The  apparatus  consists  of  a  chamber,  at   the  bottom  of 

which  a  shallow    bath  of  molten  load  is  maintained.      The 

chamber  is  divided   vert;  of  a    partition 

;    nearly   to   tin-   bottom   and   terminating   below 

1  bath,  n  hich  forms  a  seal  between  the 

irtments.     i  Ine  side  of  the  chamber  is  filled  with 

an  electrolyte  consisting  of  a  fused  haloid  salt,  into  which 

an  electrode  dips,  the  bath  of  lead  the  other 

•  ode.     I  lalen  i  is  fed  on  to  t  nd  dissolves 

in.  the  molten  lead  in  the  ether  portion  of  the  chamber, 

and  an  electric  current  i>  passed  through  the  fused  haloid 

salt  and  the  molten  lead.  -F.  R. 

Tantalum  ;     Process    of    producing    .     Siemens    und 

Halske  A.-G..  Berlin.  Eng.  Pat  22,873,  h,  t.  27,  1908. 
Under    Int.    Conv.,    Nov.    16.    1907. 

See  Fr.  Pat.  395,730  of  1908  ;  this  J..  1909.  4*.— T.  F.  B. 


Silicon  \i, Uvrium  ;  alloy       British    I  bom  on  II 
Ltd     London.     I  rom  General  Eli  I 

i        \      Bug    Pol    20,826    Dei     10,   1908 

1     1909,715.     T.  P.  li. 
On 

\     J,     \i  bu    Lie   and 

\    Osborne,  Johannesburg.     Eng.  Pat,  27,767,  Dec   21 
1908. 

Seb  Fr.  Pat  400,626  of  1909 ;  this  J.,  1909, 1043.     T.  ]     B. 

pulvt  i  "h  nt,    firu  i 
1/  ;;  od  of  .     H.  Del- 

porte,  Ougree,  Belgium.     Eng.  Pat  1650,  Jan.  23,  II 

-Mil    Pat  398,615  of  1909 ;  this  J.,  1909,  889.     T.  F.  B. 

Calcining,    desulphuri  \lomeraling,    and 

ores  andlih  unit,  mil   ,       Apparatus   foi  I      |i 

Weeks,  Salida,  Colo.,  I'.s.A.     Eng.  Pal     !  j  17 

L909.     Under  Lnt  Conv.,  April  Is.  1908. 

See  U.S.  Pat.  916,903  oi  1909;  thisJ.,1909,  179.     T.F,  B 


\    .1. 


I/,  lull,  -.in  i  non  metallic  articles  ;    I'mcess  of  — 
Boult.  London.     From  The  Newell  Manufacturing  t 
Prescott,  Canada.     Eng.   Pat  5675,  March  9,    1909. 

See  Fr.  Pat  401,137  of  1909;  this  J.,  L909,  1093.     T.  I.  B 


Electroplating;    Arrangement  for  uniform  and  rapid  

of  articles  <■/  tin  flat  sheet  or  rod  type,     Langbein-Pfan- 
hanser-Werke     A.-G.,     Leipzig-Sellerhausen,    Germany 
Eng.    Pat    14,091,  June    Hi.   1909.     Under   Int.   I 
June  22,    inns. 

Seb  O.S.  Pat  936,472  of  L909  ;    this  J..  L909,  1145.— B.  N. 

Metal;    Process  for  depositing  electrically 

objects.     3.  3.  N.  Brachmann.     Fr.   Pat  404,102    Oct 
in,    1908. 

Si  i   Eng.  Pat  23,193  of  L908  ;  this  J.,  1909,  990.— T.  F.  B. 

Roasting  and  other  furnaces;    Mum*  for  charging  . 

U.    Wedge,     irdmore,    Pa.,  U.S.A.      Eng.   Pat.    12,766 
Mav    29,    1909. 

SeeU.S.  Pat.  939,881  of  1909;  this.l..  1909,  1256.— T.  F.  B. 

Copper  ;  Process  for  extracting from  cupreous  residues. 

>  iBpo.     First    Addition,   dated   May    24,    1909,    to 

Ft.  Pat  375,899,  March  20,   1907. 
SeeU.S.  Pat  936,762  of  1909;  this  J.,  1909, 1141.— T.  F.  B. 

Bessemer    converters,     G.    J.    Stock.     Fr.     Pat    403,667, 

June    4.    1909.       Under     Int.    Com..    ,l,in.     .-,.     I'm- 

Seb  U.S.  Pat  935,615  of  1909  ;  this  J.,  L909,  1 1  W.— T..F.  B. 

Slags;  Utilisation  of  tfu  heat  contained  in .     C.  Vautin. 

Pat.    403.699,    June    5.    19119.      Under    Lot    Conv.. 
Feb.    13,    1909. 

Eng.  Pat  3623  of  L909;   this  J.,  1909,  987.—  T.  F.  B. 

Iron  and  steel;    Process  and  apparatus  for  //■•    electrical 

production   or   fusion   of  .     Aktiebolagct     Elekl 

metalL     Fr.    Pat  403,748,   June  7.   1909.     Under  Int. 
Cnv..  Aug.  I.   1908. 

-i  I    Fng.  Pat.  6088  of  1IKI9  ;    this  J..  1909,  944.     T.  1'.  B. 

Electric  inductio  >:  — .     K. 

Grunwald.     Fr.    Pat    (03,921,  June   11,    1909.     Under 
Int.  Conv..  Aug.   15,  1908. 

Eng.  Pat  7396  of  1909  ;  this  J.,  1909,  800.— T.  F.  B. 

Silicon    nitride   and    metals   from    metallic   filicides.      Eng. 
Pat.  3732.     Set   VII. 
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XI.     ELECTRO-CHEMISTRY. 

Titanium     c.   Weedon.   .*•..  1IB. 

Fichter 
and    Kappelar.      Set    VII. 

Boron.     Weintraub    and    others.      S       VII. 

loyd    and    Fisher.     Set    X. 

Electrolytic  productic  ■  nasy  and 

\  X. 


m'/A  raised  charging-pit.     A.  Helfenstenjj 
Vienna.     U.S.     l'at.     942,068,     Dec.     7.     1900. 

Si  b  Fi    Pat,  402,652of  1909;  thisj..  1909    1206      T.  I'.  g 

i  .  •  rings 

for .      \V.    A.    Phillips   and    1".    Hut'  bins.    Lor 

I'.S.  Pat  941,810,  Nov.  30,  1909. 

i  at.  13,943  oi  1907  :  thisJ.,  1007.  1242.-  T.l'.ll. 

Melhodof  n  ring .    G.  Eglv. 

Berlin,  Assignor  to  Gebr.  Siemens  und  Co..  Charlotten- 
burg,  Germany.     U.S.    Pat.  942.379.  Dec  7.  1909. 

-    i   i    ig.  Pat.  27,499  of  1906 ;  this  J..  1907,  621.— T.  P.  H 


'■'  dectro-  Carbonisation  of  metallic  filaments  [for  electric  ineande* 
Formanek  and  Pec.  See  XXIII.  lamps}.     Fr.  Pat.  403,750.     See  11B. 

Electrolytic  determination  of  chloi  Manufacture  of  pure  unctuous  graphite.     U.S.  Tat.  933.944. 
:h  and  Read.  Se<  XXIII.  gee  VII 


Electro-analytical  determination  of  lead  a  -    nd. 

XX11I. 


Patents. 

Electrodes  fur  ,hclr,-  M.  Ruthenburg,  London. 

Eng.  Pat  4175,  Feb.  20,  1909. 

Is  electric  furnaces  where  the  <  leetrodes  are  water-jacketed 
to  prevent  their  being  consumed  at  the  sides  by  the  action 
i,  &c,  a  Lin  i  md,  pn  ferably, 

refractory  material  is  provided  between  the  electrode 
and  the  water-jacket,  to  prevent,  in  case  of  accidental 
breakage  of  tire  electrode,  an  are  being  formed  between 
it  and  the  water-jacket.     F.  R. 


[Electric  lion  — 

-    Assignor   to   I 


M.  Unger,  l'ittsfield, 
I  Electric  Co.,  New  York. 
D.S.  Pat  941,435,  Nov.  30,  l'.t09. 
Tin:  furnace  consists  of  a  number  of  vertically  arranged 
magnetic  cores,  having  independent  primary  windings. 
Narrow  annular  furnace  chambers  surround  each  core 
and  open  into  a  central  shallow  bath. — F.  R. 

Electric   furnace   for  gas  reactions.     0.    Dieffenbach    and 
W.    Moldenhauer,    Darmstadt,    Germany.     U.S.    Pat. 
941,768,  Nov.  30,    1909. 
Thk  arc  furnace  consists  of  a  chamber  having  the  elec- 
trodes  disposed    vertically.      The   lower  electrode  is  com- 
1  of  a  charge  of  fragments  of  carbon,  resting  on  a 
conducting  body  through  see  a  tubular  connec- 

tion to   the   Bource   of   electricity.     The  upper  electrode 
consists  of  a  carbon   tube   through    which   gases    may    be 
In-.  1  to  the  arc.  may  also  be  passed  into  the 

furnace    through    the    tubular   connection   of   the   lower 
electrode.  -F.  R. 

mutators;     Procei      lo>    preventing   th<    dropping   of 

— .      L.    Marseille,    Paris, 

and    P.    Gouin,    Leva  France.     Eng.    Pat. 

15,373,  July  I,  1909.     Undi  .  ti  I    Conv.,  July  4,  L908. 

See  Fr.  Pat  392,05  B08;   this  J.,  1908, 1211.— T.F.B. 

Electric  rdl  nr  battery;  Primary  .  A.  Heil.  Frank- 
tort  "u  .Maine.  Germany.  U.S.  Pat  041,41(1.  Nov. 
30,  1909 

192,429  of  1908  and  Addition  thereto;    this 
J.,    1909,   28.    147.— T.  F.  B. 

Electrit    bait  ries.     G.    Schauli.     Fr.    Pat    404.012,   June 

'I.  i 

See  Eng.  Pats.  14,600  and  21.:t.Mi  of   1008;    this  J.,  1909, 
988  .md   1045-  T.  I".  B. 

.     C.  A.  Keller.  Paris.     U.S.  Pat.  041,419, 
Nov.  30,   1909. 

See  Eng.  Pat,  21,741  of  1908  ;  this  J.,  1909,  97.— T.  F.  B. 


See  VII. 

[Electrical]  process  of  making  salts  of  ammonia.     U.S.  Pat. 
940.972.       See  VII. 

Producing  silicon  carbide.      U.S.  Pat.  941.339.     -See  VII. 


XII.— FATS  ;    OILS  :    WAXES. 

Beeswax;    Use   of  the   flash    point  method  in   the   analysis 

of  .     E.    Stoeber.     Chem.-Zeit.,    1909,   33,    1275— 

127U. 
If  the  determination  is  made  under  constant  conditions, 
the  Dash  point  of  a  sample  of  wax  may  afford  proof 
of  adulteration  in  doubtful  eases.  In  the  method  recom- 
mended, 15  gnus,  of  the  wax  are  placed  in  a  25  c.c.  porcelain 
crucible,  which  is  imbedded  to  the  depth  of  its  contents 
in  100  grms.  of  sand  contained  in  an  iron  dish  with  a 
diameter  of  10  to  12  cm.  This  is  heated  until  the  tempera- 
ture is  within  about  10  ( '.  of  the  Hash  point  as  found 
by  a  preliminary  experiment,  after  which  the  flame  is 
regulated  so  that  the  temperature  rises  about  1°  C.  in 
eight  to  ten  seconds.  The  thermometer  is  suspended  with 
its  bulb  near  the  middle  of  the  fluid  mass,  and  a  light 
applied  from  time  to  time  to  the  vapours.  The  flash 
points  observed  with  various  samples  oi  pure  unbleached 
wax  of  different  origin  (including  Russian,  Italian.  Smyrna, 
and  Abyssinian  waxes)  varied  from  242"  to  250°  C.  Wax. 
which  in  the  unbleached  condition  had  a  flash  point 
of  -M.V5°  C,  had  the  value  raised  to  249"  C.  by  sun- 
bleaching,  and  to  251°  C.  by  bleaching  with  permanganate. 
The  author  therefore  fixes  the  limits  for  yellow  wax 
at  240 :  to  252;  C.  and  for  white  wax  at  245°  to  258°  C, 
under  a  pressure  of  752-755  mm.  Under  the  same  con- 
ditions the  following  results  were  obtained  with  substani  •  - 
ii-. id  to  adulterate  beeswax: — Ox  tallow.  316'  ( .'.  . 
carnauba  wax.  310'  C.  ;  ceresin.  los  C.  j  stearic  acid. 
192  C.  ;  paraffin  wax.  190°  C.  :  Japan  wax.  185  (.'.  ; 
and  rosin,  1*1  C.  A  mixture  of  beeswax  itlash  point 
246  C.)  with  5  per  cent,  of  ceresin  flashed  at  236°  C.  ; 
with  10  per  cent,  at  227°  C. ;  with  15  per  cent,  at  223-5°  C; 
and  with  -"  per  cent,  at  217  C.  On  the  other  hand,  it 
was  not  impossible  to  detect  in  this  way  a  small  addition 

of  beeswax  to  ceresin.  the  prese of  10  per  cent,  of  tin 

former  only  raising  the  Hash  point  from  198°  to  190°  C. 
A  mixture  of  37'5  parts  of  Japan  wax.  6"5  parts  of  stearic 

acid,  and  56  parts  of  ceresin.  gives,  as  lias  been  | 

out  by  Lewkowitsch,  analytical  values  which  agree  with 
lb,  e  el  pine  beeswax.  The  adulteration  is  shown  by 
the  Hash  point,  however,  which  in  the  case  of  an  experi- 
mental mixture  was  231-5  C.  From  30  to  35  per  cent. 
of  carnauba  wax  can  be  added  to  beeswax  « ithout  changing 

the   Hash    point    l«  ■ I   the  limits  for  pure  wax.  and  this 

test  by  itself  will  therefore  not  detect  the  addition  of  a 
mixture  of  carnauba  wax  or  tallow  with  ceresin.  If. 
however,  the  flash  point  lies  between  240°  and  252°  C. 
whilst  the  sp.  gr.  is  between  0-960  and  0-970  and  the 
m.  pt,.  63'  to  64-5°  C,  it  may  be  concluded  that  the 
Hiibl  figures  are  also  normal,  and  that  the  wax  is  genuine. 
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But  when  the  flash   point   is  aormal,   whilst   the  be 
in.   | »t .  in.    above  the  higher  limits  mentioned,  the 
in-*.  of  carnaiiba   wax   i.   probable.      In   tins  case  tin 
ratio   between   the  acid   and  ester   values  will   be  gri 

than  :i  8.     '  'u  the  oth<  i  hand,  il  the  Bash  point  

Inii  the  si),  gr.  and  in.  pt.  are  below  the  lower  limits  men 
tioncd,  the  presence  ol   tallow    is  indicated       bi  thisoa  i 
tl»-   ratio   number   «ill    be   greater   than   3*8.      When    bh< 
Bash  poinl  is  below  240    C.  the  wax  has  been  adulters 
with  paraffin  wax,  rosin,  Japan  wax,  oi  itearicaoid.     C  Lid 

Hevea  bratiliensis  [Para  '  </>  a   soura    "/  <>,l . 

Carruthers.     Bei  XIV, 

Margarini  claim  oj  Food  and  Drugs   lei,  1899.    NeeXlX.4. 


P  vi  i 

Thickened  oil;     Process   i<>r   tin    preparation     o)  li;/ 

beating    vegetable   oils   in    absence   of  air.     ,1.    Bohrnit! 
Pat.  215,349,  Nov.  21,  1908 

The  vegetable  oil  is  heated  in  a  closed  vessel,  whioh  it 
provided  above  the  level  of  the  oil,  with  .i  perforated  pai 
titionj  on  which  is  placed  n  layer  of  absorbent  material 
mi  anj  condensed  distillation  products,  and  prevent 
them  running  back  into  the  nil.  It  is  stated  that  by  mean 
of  tlii-*  device,  a  nearly  colourless,  neutral  product  iB 
obtained.       \    S 

Wax-like  product  obtained  from  sugar-cane.     A.  Wynberg, 
Amsterdam.     U.S.  Pat,  941,401,  Nov.  30,  1909. 

IT.  Pat,  397,843  of  l'.ms  •  this  ,1.,  1909,  S99.  Tin 
Untreated  product  melts  at  50  75  I*..  has  an  aeid 
value  of  8  to  12 ;  laponilication  value.  40-7  to  81*2  ;  iodine 
value,  12  to  15  ;  and  acetyl  value,  75  to  80.  The  wax  liki 
portion  lias  a  melting-point  of  60°  to  91°  C,  an  aeid  value, 
l  to  10;  saponification  value,  6  to  14 ;  and  acetyl  value, 
77  to  95.  The  fat-liko  portion  melts  .it  35  to  55e  ('.. 
has  an  acid  value  of  10  to  10;  saponification  value,  120 
Li  J 12  ;   iodine  value,  49  to  68  ;  acetyl  value,  15  In  47. 

— T.  F.  B. 

p    substitute.       U.S.     Pat.     941,158.       See     VI. 


XIII.     PAINTS  ;       PIGMENTS  :      VARNISHES  ; 
RESINS. 


olophony. 


P.    Levy. 
,308 


Her..    1909,   42.  1305 


On  oxidising  purified  sodium  abietatc,  from  American 
polo  phony,  with  dilute  potassium  permanganate  solution, 
Mparating  the  unattacki  wrid  by  means  of  carbon 

dioxide  and  acidifying  the  couci  ntrated  filtrate,  there  wa 
obtained  a  yellowish-brown   resinous   precipitate.     When 
this  wa-  extracted  with  ether,  and  the  ethereal  solution 

<icd.  the  products  ot  l  I  ion  were  left  as  a 

brown  nbstance,    which   was   freed  from   fatty 

acids    propionic  and  isobutyric  acids    bj   passing  thron 

iiu.     The  resinous  residue  was  solubli 
m  most   solvents,  but  was  insoluble  in  petroleum  Bpirit 

boiled  with  water,  part  of  it  dissolved,  and  the 
solution  on  evaporation  lof t  a  shining  i-red  resinou: 

which  ».»-  sparingly  soluble  in  ether.  When  this 
Mhstam  .ii.  I    with    acetone,    it    was    partially 

.1.  whilst  a  white  pulverulent  compound  remained 

lived.  This  dissolved  with  difficulty  in  ether,  benzeni 
and  ethyl  acetate,  was  insoluble  in  petroleum  spirit. 
but  was  fairly  soluble  in  glacial  ncetii  acid  and  absolute 
aloohoL  It  separated  from  its  solutions  in  crystals, 
melting  at  24>i- — 247  C.  It  had  the  composition  of  n 
monobasic  acid.  C;0Hj4Ot,  and  formed  a  crystalline  silver 
salt  readily  soluble  in  water,  and  a  crystalline  barium 
-alt.     The  formation  of  this  aeid  containing  four  hydroxyl 

is  an   additional  proof  of   I  of  two 


double  linkages  in  the   moleouli  id,  and  it 

I  .1   b;    Fahrjoi      bhi    J.,   1902,   127  . 
who  proposed   the   name   of  totrs  I  id  foi 

it.     Appan  ntly  the  o  end 

w  it  h  t be  formation  ol   thi    I   trahydroxyabii 
the   bulk  ol   t|„.  produot  i  of  o 

nil ure.      The    .I'll     ii'.  i cted    from    i b< 

oxidation  produot   l>\  meant  ol  boiling  wa  inlike 

' ■  1 1  i  ii  \  dxoxj  abii  tie  a  id,  Ij     olublo  in  cold  acetoni . 

ami  appeared  to  be  a    ketonic  acid,     inci    it  reacted  with 
phenylhydrazine   acetate       Crj  ballinc    compounds    were 
i  o   obtained   by  the  further  oxidation  ol  tetrahydroxy- 
abietic   and    with   hot   potassium  permani  lution 

and  « ii  Ii  nil  i  ic  m  id      C.  A.  M. 

Patents. 

Pigment;   Black  magnetic  iron  hydrate  utili  abl  ana    . 

.1.  T.  Carrick  and  15.  S.  Pattison,  Johannesburg.      Eng. 
Pat.    13,848,   June    12,    1909. 

The  bluish-black  pigment,  ferro-ferrio  hydroxide,  prepared 
from    waste    pickle   liquors,   is  apt  to  become   brownish 

in  tinge  dining  or  after  its  preparation.  According  to 
the  present  patent,  the  original  colour  i-  restored  by 
treating  the  pigment  with  oils  or  gien   ■  iiiperatiiie 

between  150°  C.  and  300°  C.  The  oil  may  be  heated 
and  the  pigment  dropped  into  it.  A  volatile  solvent 
may  be  used  to  remove  the  oil  from  the  pigment,  but  this 
operation  is  rendered  unnecessary  when  making  paint, 
by  using  linseed  oil  for  the  treatment, — J.  \V.  H. 

l  l!nsi-iiiltibitiiu/\    paint;     Manufacture    of    .     R.    S. 

Perry,  Cave  Spring,   Qa.     U.S.    Pat  938,505,   Nov.  2, 
1909. 

The  claim  relates  to  the  use  in  paints  for  iron  and  steel, 
nf  rust-inhibitors,  consisting  of  organic  salts  of  an  inorganic 
base  (e.g.  ohromium  linoleate  or  resinate  or  other  com- 
pounds having  similar  properties),  which  are  soluble 
in  the  vehicle  of  the  paint  but  insoluble  in  water.  The 
use  of  ohromium  c bined  with  an  oig.inie  ae    I  i    especially 

claimed  as  a  rust  inhibiting  vehicle  tor  paints.     J.  W.  H. 

Paints;    Preservative — — .     Farbenfabr.  vorm.   i\   Bs 
und    Co.     Fr.    Pat,    403.10:1.    May    17,    1909.      Under 
Int.  Coin.,  June  15,  1908. 

The  claim  is  for  the  use  of  certain  organic  mercury  com- 
pounds, for  example  the  salts  or  anhydrides  of  hydroxy- 
mercury  derivatives  of  organic  acids  (see  Ger.  Pat.  208,634  : 
this  J.,  1909,  543)  in  the  preparation  of  preservative 
lacquer-,   varnishes,  paints,  etc. — A.  S. 

Paint;      White    .      A.     Monin.      Fr.    Pats.    103,881 

and  403,882,   Oct.   5,    1908. 

Ii  A  white  paint  is  prepared  by  intimately  mixing  the 
following  finely  powdered  materials: — 50  pan 
oxide,  35  of  anhydrous  calcium  sulphate,  and  15 of  hydl 
calcium  sulphate,  then  grinding  (preferably)  with  oil, 
-pirit.  or  water.  The  addition  of  calcium  sulphate  ae 
above  is  said  to  produce  a  tenacious  mixture  and  to 
greatly  increase   the  covering  power  of   the   zinc   oxide. 

Tin   pigment  used  is  composed  of  60  i larl 
30    of    anhydrous    calcium     sulphate,    and     I 
livdrat.il  i   ilenim  sulphate.     The  calcium  Blllphi 
any  discoloration  of  the  lithopone   duo  to  the  action  of 
litrht  and  air.  —J.  L.  H. 

Ultramarine  ;    Apparatus  for  the.  manufacturi  of  art* 

.     J.    Luciani  and   V.   Battesti,    Paris.     Eng.    Pat. 

8967.    April    16,    1908.      Under    Int.    t  one.    April    15. 
1908. 

See  Fr.  Pat.  399,211  ol  1908  ;  this  J.,  1909,  992.— T.  F.  B.. 

WhtU   lead;     Pro /    making   •     J-    A.    Erb 

and  G.  Condron.  Los  Angeles,  Cal.,  U.S.A.     Eng. 
14.835,  June  24,   1909. 

See  U.S.  l'ai.  930.U57  of  1909  ;   this  J.,  1909.992.— T.  F.B, 
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[Jan.  18,  1910. 


L-u.pblack;    PnKC*,<    of    making  .      I'arboiiiuni    Ges. 

m.h.H.      Fr.    Pat.    403.995.    June    12.    1909.      Under 
Int.  Conv.,  June  13,  1908. 

i.  Pal.  212,345  oi  1908  ;  this  J.,  1909,  1050.     'I'.  F.  B. 

Cimiauatioii    product  and   method  of   making-  same.     I. 
H.    BackeUud,    Ronton,    N.Y.     U.S.     Pat    942,809, 
7.  1909. 

She  Eng.  Pat.  21,566  ol  L908;   this  J.,  1909, 374.     T.jT.B. 

Obtaining  solutions  or  pseudo-eolutions  of  ferric  oxiili .  etc. 
Eng.   Pat.  24.S42.— See  Vll. 


XIV.     INDIA-RUBBER  ;    GUTTA-PERCHA. 

Ujiouc  molecuU  ,    Sizt    of    tin  —     m  latex.     F.  W- 
Hinriohsen  ami  E.  Kindsoher.     Ber.,  1909,  42.  4329 

4331. 

Kn  k\ia  latex  was  shaken  «iili  dry  benzene,  tree  from 
thiophene,  and  the  mixture  ccntrifugahscd  until  an  ap- 
proximately clear  benzene  solution  was  obtained.  I  die 
was  farther  cleared  by  filtration  and  was  found  to  contain 
■  considerable  amount  of  caouU-houe  and  rubber  resins. 
Examination  with  the  nltramicroecope  ahowed  the  solution 
to  be  distinctly  colloidal.  A  freezing-point  determination 
with  this  solution  in  a  Bcckmann  apparatus  gave  the 
following  figure-:  0  Ills  grm.  of  caoutchouc  plus  resin 
in  35-1248  grins,  of  benzene  lowered  the  freezing-point  of 
the  latter  by  0-028  r.  \  benzene  solution  of  the  resin, 
separated  byextraotion  withacetone  of  the  residue,  left  on 
evaporating  the  original  benzene  solution,  ga-e,  when  ex- 
amined  cryoecopically,  the-  following  figures  :  — 0-2182  grin, 
in  23*9418  grms.  of  benzene  :  lowering  of  freezing-point 
0*107    C     Molecular  weight  of  resin,  calculated  from  these 

0-2182 

ngures=  5000  ,,.„,-     ..:;,,1|s     426. 

The  rubber  contained  8  per  cent.  (0*0328  grm.)  oi 
resin,    hence    the    lowering    of    freezing     jioint     of    the 

5000x00328 

lubber  solution,  due  to  resin  =  -,ng  ..  oeio.o  =  0-011 


and     the    lowering    due     to 
molecular  weight  of  rubber  =  5000 


126  ■  35*1248 

aoutchoue  =  0*017 
0-3790 


and 

S173. 


0-017+351248 

This  i-  probably  only  a  lower  limit,  since  there  are  possibly 
present  -.  soluble   in  benzene,  and   insoluble  in 

acetone,  which  have  their  effect  upon  the  freezing-point. 
The  figure  obtained  supports  the  contention  of  l>e.  Jong 
and  Tronip  de  Haas,  and  others,  that  the  caoutchouc  is 
in  the  latex  as  such,  and  is  opposed  to  the  opinion 
of  U  eber  that  it  is  formed,  on  coagulation,  by  polymerisa- 
tion of  a  simpler  molecule. — E.  W.  L. 

Rubber-Ilk*  mats  from  Cahtropis  procera  (?)  F.  Jacobsohn. 
Verh.  d.  Kolonialwirts.  Komitee-.  1909,  ■"><>:  Gumrni- 
Zeit,  1909,24,277—278. 

'I'iik  sample  was  obtained  from  a  wild  cotton-tree  growing 
in  German  East  Africa.  It  formed  a  crumbly,  whitish 
ma--,  containing  much  colonrles  serum  It  had  a  strong 
odoni  of  organic  bases ;  this  smell  was  intensified  by  heat- 
ing with  caustic  alkali,  but  disappeared  on  drying.  The 
obstance  formed  a  sticky,  doughy,  grey,  non- 
elastic  mass,  somewhat  similar  in  appearance  to  some  of 
the  low -grade  resinous  rubbers  of  Venezuela.  The  folio  wing 
n-iilt-  were  obtained  on  analysis  : — 


Pel 

On  dry  sub- 
itance,  per  cent. 

Insoluble    impurities    (organic 

and  inorganic' 
Mineral  constitn 
Rubber -like  substance 

B-7 

5-1 

70-K 
13-9 

Vulcanisation;    Contribution    In    tin     study    of .     S. 

Uelrod.  Gummi-Zeit.,  1909,  24.  352  -354. 
Tin;  author  adduces  physical  and  chemical  data  in  illu-iia. 
tion  ..I  the  well-known  fact  that  the  behaviour  of  rubber  on 
\  ulcanisation  is  influenced  by  the  nature  and  extent  of  the 
treatment  which  ii  has  received  prior  to  vulcanisation.  A 
sample  (B)  of  Para  rubber  which  had  been  heated,  in  ihc 
form  "i  washed  and  dud  sheet  at  I2n  ('..  for  thirty 
minute-,  was  compared  with  a  sample  (A)  which  had  urn  been 
subjected  to  this  treatment.  The  viscosities  of  the  uu- 
vulcanised  sample-  (in  8  per  cent,  solution  in  benzene) 
were  I  A.  223  sees.  ;  B,  142  sees.  Jlixings  of  A  and  15 
with  10  per  cent,  of  sulphur  were  vulcanised  in  the  same 
mould,  and  the  vulcanised  samples  gave  the  following 
values  on  analysis,  and  when  tested  on  the  Schopper 
machine  : — 


The  ash  contained   alumina,  iron  oxide,  lime,  and  mag- 
nesia.— E.  W.  L. 


\ 

B. 

Elon- 
gation. 

A.             B 

% 

0/ 

nun. 

kilos.       kiln*. 

1  Dial  -nlpliar    . .    . . 

imii, 

9-92 

100 

1-27         1-ie.i 

Extracted  by  ao 

9-81 

9-88 

300 

3-09         2-67 

i  ombined  sulphur    . 

2-91 

3-07 

500 

8-91         6-83 

7.15 

6-85 

640 

25-110     1   — 

[broke) 

2-66 

2-98 

665 

—         23*68 
Ibrota 

The  effect  of  the  preliminary  heating  is,  therefore,  to 
im  i  ase  the  elongation  for  a  given  load,  to  diminish  the 
tensile  strength,  and  to  increase  the  sulphur-combining 
power  of  the  rubber.  Since  the  rubber  is  subject  to  the 
influence  of  heat  during  (hot)  vulcanisation,  changes  in 
properties,  similar  to  the  above,  must  go  on.  It  follows 
thai  one  and  the  same  mixing,  vulcanised  at  two  differ! mi 
temperatures,  will  yield  two  different  products,  even 
though  the  percentage  of  combined  sulphur  be  the  same  in 
both  cases.  This  fact  is  illustrated  by  the  following 
tigures  : — 


Combined 
sulphur. 


Vulcanisation  at  130°  C 

Load  at  Elongation 
600  mm.  at  a  load  of 
elongation.       10  kilo"! 


1  pel 

2  ,. 
3 

4 


kilos. 

4-4 
8-6 

L4-8 

82*2 


mm. 

710 

618 

455 

400 


Vulcanisation  at  105°  (' 


Load  at 

600  mm. 

elongation. 

kilos. 

8-3 
11-5 
25-5 


Elongal 

at  a  load  "i 
10  kilos. 


832 

575 

480 


The  changes  in  the  rubber  hydrocarbon,  as  well  as  its 
reactivity  towards  sulphur  are  dependent  upon  the  duration 
of  heating  as  well  as  upon  the  temperature.  Weber"! 
vulcanisation  curves  for  various  temperatures  (Chem.  of 
Ind.  Rubber.  1902,  86) — percentage  of  combined 
sulphur  as  ordinate-,  and  times  of  heating  as  abscissa"—1 
exhibit  kinks,  representing  points  where  the  percentage  of 
combined  sulphur  begins  to  increase  more  rapidly,  subset 
■  pientlv  falling  off  again.  These  kinks  occur,  roughly,  at 
120  C.  after  6  hours;  at  125'  C.  after  5  hours;  at  120°  C.  - 
after  3  hours;  and  at  135°  C.  after  1J  hours.  The 
135  C.  curve  exhibits  two  such  breaks.  These  facts  may 
be  explained    in  the  following  way  : — During  the  vulcani- 

-at two  proc  i -.si.-  an ■  going  on  side  by  side,  a  process  of 

lb  pol\  ind  i- at  mo  by  the  action  of  heat  on  the  rubber,  tending 
to  bring  the  latter  into  a  more  reactive  molecular  condition, 
ami  a  reverse  process  of  polymerisation  accompanying  the 
chemical  process  of  sulphur-addition.  The  first  vulcanisa- 
tion product-  are  less  susceptible  to  further  vuleanis.il  ion 
than  the  original  rubber,  but  after  a  certain  time  [>.'/.. 
6  hours  at  120  C.)thi  i  products  also  become  depolymerisw 
to  a  degree  that  renders  them  more  open  to  attack,  when 
oi], Inn-  combines  more  rapidlj  with  them.  The  seeond- 
-tage  products  again  resist  t  In  action  of  sulphur  until  a 
further  depolymerisation  is  brought  about,  when  rapid 
addition  of  sulphur  again  takes  place  (second  break  in  the 
the  135    C.  curve).     The  first  breaks  in  the  curve-  n 
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at  11  sulphui  content  ol  about  -  :•  pel  oenl    corresponding 

,,,11  ,,;i,„s.     which    the    n  i  regarded     a 

run.  ,1     ubbei ,    |  bromide       (<  ,  „  Hj 

li    i oi  "  cold     ■  uli  ani   ition  the  depol 

isation  process  is  brought  about   by  the  hea         com- 
on  of  sulphut  chloride  with  rubber.      E,  \\    I. 

■i. ■  |  Para   i  «'>'•,  r\  .iml  as  a  ,'  oil- 

ruthers.     Gummi-Zeik,  L909,  24.  282. 

It  is  shown  that    I  ai  re  planted  with  Bevea  trees,  16  tei  I 

•part,   produces  :>  cwt.   79  lb.   oi   decorticated   seed,   in 

value,  al    present   prices  in  the   London   market,  £1   17s. 

The   following   costs   arc    given:     Freight    (from    British 

E2  2s.;    collecting,   l'-    I-   .    decorticating,  6s.  j 

pat  lung,  £1  15s.  .   total,  £0  7>.  per  ton.     The  market  value 

>M-iit>;  til    per  ton,  the  net    profit   i^  i't    13s.   per  ton,  or 

ic.    Id.  |»  i  acre.     From  the  examination  of  a  number  oi 

seeds,   the  following  average    values  were  found   foi    the 

weight  of  shell  and  of  kernel;    shell,  1-656  grms.,  kernel, 

l: •  ni~.     The   kernel   thus  constitutes   59-7    pet    cent. 

Dj  weight  of  tin   seed.     E.  W.  I. 

Indiarubber    market,     1900  .    N.    Figgis    .c    Co.'t     Am, mil 
i:      „■.    Jan.  3,   1910.     [T.R.] 

Plantation    rubber   grown    in   Ceylon,   British  Malaya, 

S 


Exported  from 

1909. 

1908 

1907. 

1906. 

i  «yl uid  India   

tone 
800 

1 

tons. 

3  so 
1450 

toil". 

2!l  • 
780 

tons 



350 

Total   

1800 

nun 

610 

About  600,000  acres  are  estimated  to  be  under  rubbei 
Cultivation  in  the  East  (partly  mixed  with  other  products), 
ami  slx'tit  120,000  acres  in  Mexico,  West  Indies,  Nicaragua, 
■0,  The  general  improvement  in  quality  is  maintained, 
»  large  proportion  of  "  clean  cripi  and  very  little  "  tacky  " 
rohber  being  received. 
The    loorld's   supply   in    1909    was   about    69,000   tons. 

65,000  tons  in  1 908  and  69.000  in  1907.     Consump- 
linn  amounted  t.i  about  68,000  tons.     Brazil  and  Bolivia 

,1  12.000  tons  in  1909,  and  40,000  hi  1908.     Guay- 

iber   from  Mexico  amounted  to  about   3,500  tons. 
About  15.500  tons  of  rubbei  w<  re  exported  from  the  West 

'    Ifrica  last  year,  and  about    14,000  tons  in   [90S 
i^t    African   generally   increased. 

rts,  &i  .  of  all  kind    of  ni  bbet  into  England  wen   ; 


Imports. 


Dl  hv.  in  - 


Stock.  Dec.  31st. 


I9W 
l»on 


tons. 

21. fill 
22,064 

21.2'i" 


tons. 
24  225 
23,369 
21,817 
81,182 


tons. 
1848 
1510 
3288 
1669 


lmimrts  ,.f  Para  (Manaos)  rubber  into  England  in  1909 
inted  to  10.179  tuns,  and  nf  Peru  (caui  ho)  rubber  to 
•  tons.      Brazil  exported  in  l:«'!i  about  39,000  tons  of 

rubber,  compared  with  about  .•{s.ikio  tons  in   1908. 

Rubber  production     ii  Board  of  Trade  J., 

J  v.  .  16,    1909.     [T.R.) 

11 1 lil   rubber.     Among   the   many   native    rubber-yielding 

plants  in  Angola,  the  most  promising  appeal     to  be  Car- 

'■'-.    which    »i"»-  e\i.  1,-i'j  l\     nu't    a    large 

area.     The  hark  is  separated  from  the  wood  of  the  rhizome 

by  beating  between  two  pieces  of  wood;  when  the  hark 

iparated,  it  is  further  beaten  until  it  is  reduced  to  a 

spongy  mass,  which  is  then  worked  in  cold  water  and  again 

beaten    (these   operations    being   repeated    several    times, 

■  * i'liz  to  the  extent  of  purification  desired),  and  then 

d  in  boiling  water,  moulded,  and  dried.   Most  of  the 

rubber  thus  produced  is  classified  as       econd     I  \ 

British   Company    has   recently   commenced    working  an 

ascUpim.  n  robber,  which  grows  on  the  Burro-burro  plain 

of  Ben. 


Cultivated  rubber.  In  the  forest  belt  ••!  thi  Loanda 
district  i  ndeavoui  an  Ix  ing  madi  .  on  the  initiativi  oi  thi 
i  lovernmont,  to  oult  ivate    r         !  mama,  and   Lag 

,  1 1, in  i  i H  ,      in, I  in  1907  and   1908    eed    and  pi 
imported    for    purpose     ol    distribut  I     pot  imi  ntal 

itatioi     i  '   '   been  i    tabli  ihed  at  \  I  'alia  Tandi  thei 

|,l,i,  ea,  and  a  n  sear  b  labi  bed  At 

Loanda.     The  industry    it     till 
,.i   di  . '  lopment       tfainlj    on  m;   to   the   small      ii  Ii 

t  in    pre  ent  Byste t  tapping  t  hi    .1/ 

i results  have  been  attained   by   planten  on  a  small 

■  i-  .  u ho  lia\ '■  not  been  a ble  eai  b  to  product   

a  few   | ode  of  rubber  Eoi     bipmenl   to  markets  wheiv 

mam   ild  bi   i  i  ilj  di  posed  of.     The  in  i ii  i  yield- 

i ,  such  as  the  Pari,  Central  bnerican, and  I. 

Bilk  rubbers,  have  still  to  attain  a    ufficienf  a( permit 

of  their  being  tapped. 

•thin  i   industry  ol  Mexico-     Board  oi  Tradt    J 

Dee.     In.    1909.       [T.H.J 

Thi  "  Mexican    Herald'    states  that   experiments   which 

,   i   i>,  en  made  in  the  eultivati f  the  guayule  plant   at 

Torreon  during  the   last    three  yean   have   proved     UCCI 
till,  and  that   a  large  area  will  now  be  planted  :  the  plant 

h ill  require  al I  f j eat     before  tin  \   I mi   of  ci 

i  .  ii  iaT value.     See  this  J„  1909,  483,  844. 

Patents. 
Spongy,  elastic  material;    Process  for  tin   preparation  of  a 

from   a   solution   of    rubbi  r,  etc.      F,     Laa 

Fr.    Pat.   402,996,    May   13,    1909.     Dndei    Int.   Com 

■  22,   1908. 

A  solution  of  rubber  in  a  volatile  solvent  is  converted 
into  a  froth  by  heating  or  by  forcing  into  it  a  gas,  perferably 
nitrogen,  under  pressure,  and  the  rubber  is  then  vul- 
canised b)  means  of  sulphur  chloride  vapour.  The  mass 
of  froth  is  next  forced  into  moulds,  i .-/  .  into  tyres,  and 
is  finally  dried  by  hot  air,  or  steam.  Eol  vulcanisation 
may  also  be  employed,  in  which  ease  the  rubber  solution 
is  mixed  with  sulphur  before  being  converted  into  froth. 
The  froth  is  filled  into  the  tyres,  then  dried,  and  finally 
vulcanised  by  raising  the  temperature  still  higher.  Whi  n 
the  froth  has  been  produced  by  means  of  i -impressed  ■_ 
the  drying  (and  hot  vulcanisation)  are  canted  out  undo  I 
a  pressure  equal  to  that  used  in  producing  the  froth,  in 
order  to  prevent  the  destruction  of  the  spongj  natun 
the  mass.      A.  S. 

Apparatus  fot   cleaning  and  devn  I  — ■ — . 

C.  i  lark.     IV.   Pat.  403,446,  Maj   28,   1909, 

if  1909  :  tins. I..  1909,  1321.-    T.  F.  B. 


Ullhlli  I 

,M. 
See  Eng,  Patl2,260i 


XV.— LEATHER  ;   BONE  ;   HORN  ;   GLUE. 

Chroming  of  hid*   poujdi  r,  midity  of  hide  powder,  and  thi 

rapid    cooling    of    tntinin    solutions;     Report   on   . 

C.    Eachus.      J.    Amer.    Leather.    Cliem.    Assoc..    1000. 
4.  310—322. 

T/HB  general  opinion  of  the  various  members  of  the 
Committee  ol  the  \xast.  Leather  ('hem.  Assoc,  was  that 
the  official  method  of  chroming  hide  powder  should 
remain  ent,  but  ten  times  instead  of  twenty-five 

times  the  weight  of  water,  calculated  on  the  dry  hide 
powder,  should  be  used.  The  acidity  of  the  powder  for 
future  work  should  be  adjusted  so  that  In  grms.  require 
10  e.e.  of  Ar/10  sodium  hydroxide  for  t  i 
Hough's  method  (this  J.,  1909,  804)  beh  i  used  for  the 
estimation.  Various  methods  of  cooling  tannin  solutions 
should  be  i  i  led.  as  M  |.id  cooling  "i  sui  b  - 
ordinary     quebracho    and     hemlock     l  S  ts     the 

amount  of  insoluble   matter,   whilst   clear  extracts   such 

as    chestnut    and    clarified    otiobraeho   arc    unaffected    hv 

either  rapid  or  slow  cooling. — H.  Br. 

//,</.    powder;    Determination   of  acidity  D.    I.. 

Tucker.     J.    Amer.    Leather    <  hem      \-  boc  ,    1909,    4. 

323    326 

A  '  OMPAEJSOJi  of  tour  n 

in  hide  powder,  viz.,  those  of  Bennett  (this  J.,  1907,  156  . 
Small  (J.  Amer.  Leather  Chem.  Assoc.,  1907,  2.  :i47  ; 
1908,3,75),  and  Hough  (this  J.,  1909,804  .  ml  a  uiodifica- 

d  2 
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ti.  a  of  Bennett's  method  is  given.  The  author  finds  diffi- 
culty in  obtaining  a  \  end  point  in  the  titration. 
H  ugh's  method  is  an  improvement  on  the  others,  but 
none  at  the  mi  to  6*2  0.0.  o(  V   lo  alkali. 

■H.  Br. 
Pat  I 
Pli  preparation  of  — ■ —  by 

.     I  C.   Heinriohsdorfl 

ami  K.  ZimpeL     Ger.  Pat.  216,1  1  1.  1908. 

The  plastic  mass  is  prepared   by  heating  together  glue 
Den  in  water),  linseed  oil,  ami  a  mixture  of  wood  tar 
and  L8. 

Horny   substance ;    Process  for  the   prevaraiion  oj  

cellulose.    F.  Ahrens.     Ger.  Pat.  216,629,  Sept  ti, 

h  1  with  one  chloride  solution,  until  the 
iiulividual  fibres  begin  to  swell;  it  is  then  removed  from 
the  liquor  and  allowed  to  stand  in  the  air  until,  by  the 
action  of  the  adhering  solution,  it  is  converted  into  a 
osparent  mass,  which  is  washed  with  water 
and  dried.  The  product  is  strong  and  tough,  has  a  lustrous, 
conchoidal  fracture,  and  can  be  worked  in  the  same 
manner  as  horn. — A.  S. 

XVI.     SOILS  ;    FERTILISERS. 

Phosphoric  acid;    Determination  oj  • in  basic  slags  and 

natural  phosphat  <   '></   On    " citro-mechanical "    tmtltod. 
E.  1  iuerrv  and  E.  Toussaint.     Bull.  Soc.  Chun.  Belg.. 
1909.  28,  454— 457 
The  following  method  is  given  for  the  determination  of  the 
total  phosphoric  acid  in  basic  slags  and  natural  ph<  isphates  ; 
the  raw  material  is  decomposed  by  heating  \rith  suli  I 
acid  alone,  the  authors  having  abandoned  the  subseq 
treatment  with  nitro-hydrochlorie  acid  (this  J..  1906.  912) 
as  being  useless.   A  weighed  portion  (2'5  grms.)  of  the  finely 
powdered  sample  is  heated  in  a  Jena  flask  for  10  minutes 
with   from  20  to  25  c.c.  of  concentrated  sulphuric  acid. 
After  cooling,  the  mixture  is  diluted,  again  cooled,  made  up 
to  a  definite  volume,  say  250  c.c,  and  filtered.     Twenty- 
five  c.c.  of  the  clear  filtrate  are  neutralised  with  ammonia. 
cooled,  and   30  c.c.  of  ammonium  citrate  solution   (con- 
taining 10  grms.  of  citric  acid)  and  15  c.c.  of  concentrated 
ammonia  solution  are  added.       The  solution  is  agitated 
mechanically    whilst     35    c.c.    of    magnesia    mixture   are 
added  drop  by  drop,  and,  after  the  lapse  of  25  minutes  the 
precipitate  is  collected  on  a  filter,  washed  with  ammonia 
solution     and     ignited.      The     volume    of    the     matter 
in-oluble   in  the  sulphuric  acid  need  not  be   taken   into 
influence  on  the  result  obtained  is  inappre- 
ciable.    Whilst  further  experience  has  shown  that  accurate 
results  may  be  obtained  by  a  method  described  previously 
by  the  authors  (loc.  cii.).  in  which  a  ferric  ~.ilt   is  added  to 
retard  the  precipitation  of  silica,  the  method  is  somewhat 
tedious  and  the  process  given  above  i-  to  he  preferred. 

-W.  P.S. 

Bacteria  which  decompose  <  m   of  . 

H.  Happen.    Zentralbl.  Bakter.  u.  Paraaiti  ok.,  1909,  II. 
Abt.,  24,  382—104.  Chem.  Zentr.,  1909,  2,  1884. 
By  cultivation  first  in  media  containing  calcium  cyananiide 
and    then    in   media    containing    oyanamide,  the   author 
led  in  isolating  bacteria  capable  of  decomposim:  the 
latter  compound   under   oertain  conditions.      Under  the 
experimental  conditions,  oyanamide  was  not  deei 
by  carbon  dioxide  nor   by   organic  acids.  Buch  a 
butyric,  and  lactic  acids.    The  favourable  effect  of  d 
on  the  bacterial  decomposition  of  cyananiide  thus  cat 
attributed  to  the  action  of  decomposition  product*  oj  the 
dextrose,  but  must  he  due  to  a  physiological  action  of  the 
■  11I  ohydrate  on  the  ba 

cyananiide   is  possessed   in  a  marked    degree  bj 
fungi,   and  in  future   experiments   on  the    di 

oi    cal  ir.ide  in  the  soil,  more  attention  si Id  be 

paiil  to  the  action  of  fungi  than  ha-  been  done  hu  herto. 

-  A.  S. 
Urease    in    soy   beans.     T.    Takeuchi.       .1     Coll. 
Imp.  Univ.,  Tokyo.,  1909,  1,  1—14. 

Blyciru    lispida,  soy  beans,  contain  a  very 
active    urease,    which   liberates   ammonia    from    u 


ordinary  temperatures,  but  does  not  act  ou  other  nitro- 
genous compounds.  It  is  readily  soluble  in  water,  so  that 
an  infusion  of  soy  beans  may  be  employed  to  detect 
traces  of  urea  in  a  mixture  of  organic  matter,  the 
ammonia  liberated  by  the  action  of  the  urease  being 
indicated  by  means  of  phenolphthalein.  The  author 
suggests  the  use  of  the  seeds  for  the  conversion  of  the 
nitrogen  of  urine  into  ammonium  sulphate  for  manurial 
purposes.. — J.  0.  B. 

Patents. 

Superphosphate;     Apparatus    for    the     further    treatment 

i  moist .      Z.    Liftman.      Ger.  Pat.  215,370,  July 

12,  1908, 
The  apparatus  consists  of  a  towel  in  which  are  disposed 
horizontal  gratings  formed  of  thin  rods.  and.  near  the  bottom 
of  the  t<  iwer,  a  movable  inclined  sieve.  The  distance  between 
the  sieve  and  the  lowest  grating  and  between  the  several 
gratings  is  about  five  or  six  feet.  The  warm  and  moist 
superphosphate  from  the  reaction-chamber  is  allowed  to 
fall  from  a  considerable  height  on  to  the  top  grating,  and 
then  falls  by  its  own  weight  from  grating  to  grating, 
gradually  becoming  more  and  more  finely  divided. 
The  finest  material  passes  through  the  sieve  and  is  collected, 
whilst  the  coarser  portion  is  returned  to  the  top  of  the 
tower.  A  flue  is  provided  by  which  a  current  of  aii  is 
drawn  through  the  tower. — A.  S. 

Silicon   nitride   [fertiliser]  from   metallic   silicides. 
Eng.   Pat.   3732.   See  VII. 


XVII.    SUGARS  ;    STARCHES  ;    GUMS. 

Sugar  in  fresh  cassettes;   Determination  of  by  Pilht  - 

ru  the  itteous,colda<]utousdigestion,andtheuseof 

On  8a  -.     H.  Pellett.     Bull.  Assoc.  Chim. 

Sucr.  et  Dist,  1909,  27,  465—467. 
In  some  experiments  on  the  determination  of  sugar  in  fresh 
cossettes,  L>-  Uocte  found  that  the  hot  and  cold  methods 
of  analysis  did  not  give  identical  results,  and  ascribed 
t  he  differences  to  the  use  of  the  Sans- Pareille  press.  Accord- 
ing to  the  author  however,  if  the  press  is  in  proper  working 
order,  the  pulp  obtained  may  be  treated  by  the  cold 
digestion  method  with  perfectly  satisfactory  results.  The 
press  is  tested  periodically  with  a  special  paper  disc,  in 
order  to  make,  sure  that  the  teeth  are  in  good  contact 
with  the  bottom  of  the  groove  with  which  they  engage. 
Apart  from  accidents,  the  toothed  rings  of  the  press  are 
changed  two  or  three  times  at  most  during  the  campaign. 
and  other  parts  of  the  press,  e.g.,  the  groove,  sometimi  - 
require  attention.  To  control  the  results  obtained  by  the 
cold  digestion  method,  it  is  sufficient  to  make  a  deter- 
mination by  hot  digestion  once  in  24  hours,  unless  in  cleaning 
out  the  press,  a  defect  is  observed  ;  this  should  be  remedied 
at  once.  A  small  stone  may  sometimes  be  introduced  with  the 
ettes  into  the  press  and  injure  the  latter;  such  injury 
is  easily  repaired  and  if  the  toothed  ring  is  sufficiently 
tempered,  the  injury  will  not  be  serious  enough  to  affect 
the  working  of  the  press.  If  however,  many  stones  pass 
with  the  beetroots  into  the  slicing  machine,  and  it  is 
necessary  to  keep  the  Sans-Pareille  press  in  constant  use, 
the  hot  digestion  method  should  be  used. — L.  E. 

l>ii]'  ;    Sat  tu  general  and  with 

I  per  centof  liinein particular.     J.  Hudec.    Z.  Zucke 1. 

Bbhm.,  19M9.  34,  164  -169. 
I\  the  campaign  1908/9,  addition  of  I  per  cent,  of  lime 
was  found  to  be  quite  sufficient  for  the  first  saturation. 
The  organic  colouring  matters  precipitated  nn  treal 
diffusion  juice  with  lime,  unlike  the  organic  non-sugar 
which  is  coagulated  or  fixed  by  the  lime,  show  a  gnat 
tendency  to  re-dissolve,  the  solution  darkens  in  contact 
with  air  and  re-precipitation  is  then  difficult  to  effect 
If  carbon  dioxide  is  used  .1-  precipitant,  successive  satura- 
tions must  be  employed.  The  amount  of  lime  nix-cssarj 
for  ordinary  clarification  depends  on  (1),  the  quanta 
requisite  to  precipitate  coagulablc  non-sugar;  (2),  thi 
quantity  by  means  of  which  the  organic  colouring  matters 
are  precipitated  ;  (3).  the  quantity  which  imparts  the  re- 
quisite alkalinity  to  the  jui  e.      Sim  e  excess  of  lime  is  not 
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harmful,   the   ume   quantitj    oi    lime   may    be   used  for 

"ii  in  a  given  sugar  factory    inmi  yew    I 
though  tin'  i|uantity  «ill  ui  i  •  in  •  bi  different  in  different 
riea,     Thi    authoi    ihovi     thai    the   precipitation   of 

(In'  i  ion  juice  b  '•■    ' 

hi  nn  alkaline  medium,  and  thai  iplete  precipitation 

inlj  possible  with  a  certain  degree  of  alkalinity;    an 
Increase  of  the  alkalinity  beyond  this  point  is  ussiest      I.   E. 

If  in  saturation  mud  ;    I  »  •  </      iw   inlratt   u<  thi  d 
munition  of  —  V.  Stanek.      '/..  Zuckerind.   Bohm., 

1909,84,  h.l     1(54. 

1/  Saturn t mud   be  treated  with  zinc  nitrate  solution, 

iHith  tbc  free  lime  and  that  combined  with  the  sugai  are 
converted  into  calcium  nitrate.  The  zini  'I"1  uo1  Conn 
nn  insoluble  Bucrate,  and  the  zinc  hydroxide  precipitated 
(Iim-  imt  possess  an  alkaline  reaction,  so  that  the  requisite 

amount  of  /.inn  nitrate  maj   be  easil]   found  bj   addi! 

oi  phenolphthalein,  though  excess  oi  the  salt  is  harmless, 
oca  imt  hydrolysc  aucroseatthe  ordinary  tempera- 
ture. The  authoi  describes  the  following  method  for 
determining  sugai  in  saturation  mud  i  Twice  the  normal 
ihl  of  mud  is  weighed  into  a  tared  thick-walled,  wide- 
necked   llask  oi   209     250  ity,  and   treated  with 

lOOe.c.  of  water.  A  few  pieces  of  li  id(3     5  grms.  in  weight) 
..Idcd.  the  Husk  is  closed  with  a  rubber  stopper,  and 
in  for   1     2  minutes.     The  contents  are  now  treated 
witli  phenolphthalein,  and   then   with  a   solution  oi   zini 
nitrate  until  the  rose  colout  disappears  (since  commercial 
nitrate  has  an  acid  reaction,  it-  solution  musl  be  ueu 
■i'il  with  sodium  hydroxide  prim-  to  use).     The  turbid 
liquid  i"  transferred  to  a  -\<<  c.c.   Bask  through  a  funnel 
which  is  tit  tnl  with  a  pin  e  of  win  gauze  ;  the  latter  retains 
the  pieces  of  lead  and  also  serves  to  Bhow    whether  the 
ad  hum  are  oi  the  -ample  with  the  liquid  has  been  complete. 
The  contents  nt  the  Bask  are  made  up  to  volume,  mixed, 
and  liltcrcd.     With  normal  muds  also,  Le  Unite's  principle 
may  be  adopted,  i.e..  the  weighed  ipiantitj   of  mini  (30  O] 
.ins.)  is   treated   with   so   much  zinc   nitrate  solution 
100  oi  200  c.c.)  as  i"  give  the  desired  quantity   oi  total 
solution.     The  filtrates  obtained  by  the  author  with  his 
iiiethml  w.rc  always  deal   and  nearly   colourless,  and  he 
■hows  that  the  result-  obtained  agree  well  with   those  ob- 
tained  I IV  Scheihlel's  met  h.  -.1  nl  de.  nm|  ,'sltli  HI  W  It  1 1  '  all  nil 

dioxide  and  clarification  with  basic  had  acetate.      L.  K. 

...  "    in    paper-making.      Remington    and    others. 
3      V. 

Patents. 

tot  from  litni   kilns  used  in   tht    manvfaeiuri    of    tugar; 
!,,  ,,,,     — .     s.  miii  ( Irahski. 
I  -    Pat.  404.157.  June  Is.   1909 
•      l    8.  Pat.  934,965  of  1909;  this  J..  1909. 1156.     T.F.B. 

Wax-tile*    product    from    sugar-cane.     IS.    Pat.    941,401' 

See  Ml. 


XVIII.     FERMENTATION    INDUSTRIES. 

'  t/ta.-t  :  Ammonium  persulpliati    solution  at 

for  .     I''.    Schdnfeld   and    M.    Hardeck.     Woch.    f. 

Bran  .  1909,  26.  621     622. 

Thk  use  of  ammonium  persulphate  solution  has  recently 
commended  byThevenot  (this  J..  1909,  1167 
tinn  of  yeast  infected  with  bacteria.     The  authors 
have  tested  the  method  on  cultures  oi   top  and   bottom 
fermentation    yeasts    infected     with    various    on 

i  in  "  Weissbier."  The  persulphate  was  used  in 
nations  of  1*0,  0"5,  0*3  and  0*25  per  cent.,  and 
allowed  to  ai  t  on  the  yeast  for  18 — 24  hours,  ft  was  found 
that  the  yeast  did  not  settle  well  from  the  wash  liquor 
■  ran  in  its  most  dilute  form,  while  in  the  case  of  the  atrong- 
i  ->  solution  tried.  )n.i.  tii  ally  all  the  yeasl  could  be  poured 
away  in  suspension.  The  toxicity  of  the  solution  tc 
bacteria  and  cocci  was  found  to  be  neghgihle.  The 
authors  conclude  that  the  method  is  useless  for  the  | 
recommended. — R.  L.  S. 


Zymase  /•  nn,  ntotion  .    Ft  on  organic  plio*/! 

compound  and  tit  role  *»  ■ —        L.  Iwanow.     Zentralbl. 
Bakter.  u.  Parasitonk,  1909,  II    Aht..  24,  I 
Z.  nn.,  1909,  2.  1868. 

'fiii  organic  phosphoni    ■  impound  produced  in  thi 
mentation  oi   sugai    by  zymase  preparatioi 
in. i    "hefanol    i   corn   ponde    in   its   properties   with   a 
...   phosphorii     aoid     i  ojnpound.     ai  i  ording    to     the 
author,  it   is  produced   by  the  agency  of    a   syi 
enzyme,   named    l>y   him  syniliease.     it  is  ferm 

zymase  with  product  i 'I   carbon  dioxide,  alcohol,  and 

inorganii     phosphoric    acid    compounds.     The    insolubli 
residue  of  the  zymase  preparation  is  capable  of  fen 
the   triose-phnsphoric   acid,   but  not   dextrose.     The   fer- 
mentation   of   dextri.se    thus    proceeds,    in    at  least    t] 
stages  : — (1)     il  it  ion     of     the     dextrose;      (2) 

formation  of  the  t rinse- phosphoric  acid,  l.\    the  agency  of 
the   easily  soluble  enzyme,  syntheaee ;    (3)  decomposition 
of  the  triosc-phosphoric  acid  by  the  slightiysoluble  ens 
I   alooholaee,  with  production  of  carbon  dioxide  and  aleoln.l 
(See  also  roung,  this  .1  .  1909,  1322.)— A.  S. 

t  'ider ;     Preparation    of   sweet    from    early    apples. 

L.  Meunier.     Bull.  Aasoc.  Chiui.  Sucr.  et  Dist.,  1909,  27, 
492—494. 

The  author  gives  some  account  of  the  manufacture  of 
a  very  sweet,  almost  unfermented  cider,  prepared  from 
early  apples  in  the  neighbourhood  of  Rheims.  To  obtain 
a  eider  which  retains  a  sweet  flavour,  the  fermentation 
must  be  delayed  until  the  peotic  substance-,  etc.,  have 
separated  from  the  juice.  This  is  effected  by  adding 
1  litre  of  potassium  metabisulphite  solution  (containing 
1  kilo,  of  the  salt  pel  10  litres  of  water)  to  every  1000  kilos. 
nt  the  freshly  milled  apples.  The  must  is  allowed  to  stand 
at  as  low  a  temperature  as  possible.  Fermentation  is 
continued  until  a  compact  mucilaginous  head  of  a  reddish 
colour  rises  through  the  bung-hole  of  the  cask  in  which 
fermentation  is  effected.  The  fermentation  is  known 
locally  as  "  fermentation  en  rouge."  A  sample  of  the 
cider  is  then  drawn  off.  If  this  is  clear,  the  whole  of  the 
clear  liquid  is  transferred  to  a  sterilised  cask  ;  if  the 
sample  is  not  clear,  fermentation  is  allowed  to  continue 
for  some  hours,  another  sample  then  being  examined. 
The  coagulation  of  pectin  substances  which  precedes  the 
"  fermentation  en  rouge "  does  not  occur  in  all  apple 
juices,  and  this  fermentation  only  succeeds  well  with  a 
few  mixtures  of  a  few  varieties  of  apples.  Selected  Nor- 
mandy apples  which  are  fully  ripe  but  not  decayed,  give 
satisfactory  results.  A  mixture  of  the  Pctit-Girard. 
Blanc  Molfet,  and  a  smaller  quantity  of  the  Doux  Eveque, 
varieties,  gives  a  sweet  must  of  pleasant  flavour,  but  of 
rather  low  acidity  ;  the  acid-content  is  increased  by 
addition  of  20  per  cent,  of  Ardennes  apples  from  the 
neighbourhood  of  Tourteron. — L.  E. 

Citric  acid  fermentation  fungi.     C.  Wehmer,  C'hem.-Zeit.. 
1909,  33,   1281. 

As  w  ith  bacteria,  certain  of  the  Citromyces,  whilst  morpho- 
logically identical,  differ  specifically  in  physiological 
1  characteristics,  such  as  the  production  of  special  pigments 
or  enzymes,  acid-producing  power,  rapidity  of  growth,  et 
I  int  of  13  cultures,  the  author  has  isolated  5  to  6  definite 
species,  that  are  interesting  apart  from  their  arid-pn  - 
during  capacity.  One  of  them.  Cilromyce.i  ToOensia 
p  mains  SDOW  white  for  weeks;  the  calcium  citrat. 
separates  from  the  colourless  fermentation  liquid  as  peculiar 
brilliant  white  concretions.  Another  species  is  able  to 
develop  in  saturated  solutions  of  oxalic  acid,  whereas 
J  ip  rgillus  niger  cannot  withstand  a  higher  concentration 
than  1  per  cent.  Still  another  species  produces  oxalic 
acid  instead  of  citric  acid  ;  and  this  product  is  i.'so  found 
when  the  fermentation  experiments  are  prclo  ged,  in 
consequence  of  the  further  decomposition  of  the  citrate 
in  solution.  A  fifteen-year  old  culture  of  Citromyr.  - 
I'fffferianus  was  found  still  to  contain  living  portions, 
from  which  new  cultures  were  obtained. — C.  S. 


.  ,.  M\v.     FOODS, 


[Jan.  15,  1010. 


I'lTEST. 

Ftrmmtnbl,    sugar  from   lignoceBulose ;    Prot 

during .     M.  F.  Ewen  ami  G.  H.  Tomlinson.  Chicago, 

111.     D.S.  Fat.  938,308,  O  I    -     1909 

The  lignooellulose,  •  .<j..  Bawdust,  is  charged  into  a  o 

i  ether  with  not  more  than  2-6  time    its  dry 

weight    of    water,    containing   a    hydrolysing   acid 

sulphuric  or  hydrochloric  acid,  and  the  temperature  of  the 

d  as  rapidly  as  possible  to  what  is  termed  the 

•'critical  ix>int  "  by  the  admission  of  -team.     When  the 

determined    bj    the    maximum 

tion  of  fermentable  sugar,  the  temperature  is  rapidly 
reduoed  to  that  of  boiling  water.  by  opening  Hie  digester 
and  allowing  the  v  ip  irs  to  escape.  The  '  critical  tem- 
perature" is  denned  a-  that  above  whiohthe  production 
of  unfermentablc  substances  and  the  destruction  of  sugar 
become  excessive.  It  lies  between  27.V  and  325°  V.  The 
t  iic.e  during  which  the  mass  is  subjected  to  this  temperature 

rally  30-45  minutes.     The  concentration  of  tl 
generally  ranges  between  1  and  .">  per  cent,  j  the  restriction 
of  the  quantity  of  liquid  permits  the  rapid  raising  and 
lowering  of  the  temperature,  and  ensures  a  concentrated 
product. — J.  F   F>. 


XIXa      FOODS. 

Milk;    Naturt   of  tin   cellular  elements   present  in  . 

R     [\   Hewlett,  S.  Vfllar,  and  C.  Eevis.     J.  of  Hygiene. 
1909,  9.  271-    278. 

Os  account  of  the  iniportanco  now  being  attached  to  the 
presence  of  multi-nucleated  cells  in  milk,  the  authors 
have  collated  the  views  and  results  of  various  workers  on 
the  subject.  Improved  methods  in  staining  the  cells 
have  enabled  the  authors  to  demonstrate  clearly  that  in 
general  structure,  etc..  these  cells,  for  the  most  part,  are 
not  leucocytes.— W.  P.  S. 


MUt;  An  anaeroxydast  and  a  Catalan  in .     F.  Bordas 

and  Touplain.  Comptes  rend.,  1909, 149,  1011 — 1012. 
A  keplv  to  SarthoD  (this  J.,  1909.  1160).  The  authors 
adhere  to  their  original  conclusion  that  calcium  caseinate 
is  the  catalyst  which  decomposes  the  hydrogen  peroxide 
in  the  reactions  which  are  supposed  to  point  to  the  presence 
..i   catalases  and  p  -  m  milk.     Sarthou  attempted 

to  remove  the  caseinate  from  curdled  milk  by  filtration 
with  paper,  and  to  prove  the  presence  of  the  enzyme  in 
the    nitrate.      The  authors   state   that    the   milk  serum 


contains  the  oaseinate  in  fine  suspension  which  will 
pass  through  the  paper.  They  have  filtered  milk 
coagulated  under  varying  conditions,  through  a  Chamber- 
laud  filter-candle,  and  have  never  found  any  tract  Oi  I 
soluble  anaeroxydase  in  the  clear  liquid.— W.  H.  P. 


Jfa  jarine  clause  of  thi  Food  and  Drugs  Act,  1899.  Interim 
report  of  Sir  E.  Thorpe  and  a  Committee  representing 
the  Society  of  Public  Analysts  and  other  Analytical 
Chemists.  Analyst,  1909,  34.  '.14. 
The  members  oi  the  Committee  in  question,  namely, 
Messrs.  R.  R.  Tatlock,  E.  J.  Bevan.  W.  \V.  Fisher,  and  ('). 
Hehncr.  desire,  in  conjunction  with  the  Principal  of  the 
Government  Laboratory,  to  make  an  addendum  to  their 
previous  report  on  the  methods,  etc.  to  be  employed  in 
determining  whether  the  quantity  of  butter-fat  in  mar- 
garine exceeds  the  legal  limit.  Tin-  method  there  des- 
cribed was  based  upon  experiments  carried  out  with  mar- 
garine-fat and  butter-fat,  into  the  composition  of  which 
cocoanut  oil  did  not  enter.  As,  however,  the  presence  of 
cocoanut  oil  and  similar  oils,  containing  larger  quantities 
of  volatile  acids  than  the  fats  formerly  used  in  the  manu- 
facture of  margarine,  may  increase  the  Keichert-Wollnv 
number  beyond  4.  even  when  used  without  any  butter-fat. 
tin-  presence  or  absence  of  such  fats  must  be  ascertained 
before  deciding  that  a  Reichert-YS'ollny  number  exceeding 
I  i-  evidence  of  the  presence  of  butter-fat  in  excess  of  Id 
per  cent.  An  indication  of  the  quantity  of  cocoanut  oil 
or  palm-nut  oil  present  may  be  gathered,  within  limits,  by 
the  determination  of  the  insoluble  volatile  acid  number. 
and  the  Committee  propose  to  conduct  further  experi- 
ments with  a  x  lew  of  recommending  a  method  for  use  in 
the  case  of  samples  of  margarine  containing  cocoanut  oil. 
In  the  meantime  it  is  desirable  that  the  following  words 
should  be  added  to  the  Report  of  the  Committee  dated 
Nov.  7.  1900  :  "  The  limiting  figure  of  4.  obtained  by  the 
llcichert-Wollny  method  described,  and  the  table  of 
figures  connected  therewith,  are  not  applicable  to  those 
cases  of  margarine  in  which  the  insoluble  volatile  acids 
number  exceeds    ]."-  \V.  I'.  S. 


Indian  rict  :  Tht  composition  of .     1).  Hooper.  Agric. 

Ledger.    Mills     09,   .No.   5,   03 — 109. 

RESULTS  of  analyses  of  159  samples  of  rice  arc  given  in 
tabular  form,  together  with  a  full  description  of  the  various 
methods  of  cultivating  the  grain  adopted  in  different 
districts.  The  following  table  gives  a  summary  of  the 
results  obtained  : — 


-i.-t. 

Number, 
uf  samples. 

w  iter. 

Proteins. 

1 

Fat. 

-  Carbo- 
hydrates. 

Crude  fibre. 

Ash. 

14 

per  cut 
11-10 

per  cent. 
7-51 

per  cent. 
0-40 

per  cent. 
79-82 

per  cent. 
0-44 

per  cent. 
0-73 

12 

12-37 

709 

0-40 

78-86 

3-48 

0-80 

Eastern  Bengal  and  Assam     

16 

11-19 

7-67 

0-53 

79-21 

0-58 

0-82 

10 

11-54 

7-54 

0-98 

78-59 

0-58 

0-77 

7 

9-05 

6-68 

0-88 

82-05 

0-42 

0-92 

11 

6-58 

0-31 

80-81 

0-35 

1-03 

10 

7-44 

2-83 

77-14 

1-00 

1-56 

13 

11-28 

7-50 

0-85 

79-13 

0-32 

0-92 

14 

12-89 

6-98 

0-36 

78-63 

0-39 

0-75 

bon.                         irat  and  Jiliulia  . 

18 

12-61 

7-69 

2-«5 

74-63 

0-89 

1-53 

14 

13-15 

7-29 

2-56 

71-90 

0-74 

1-38 

11 

8-94 

7-10 

0-74 

81-54 

11-43 

1-25 

11 

11-69 

6.81 

1-03 

79-00 

0-49 

0-98 

-W.  P.  N, 
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Confirmatory  test /oi  — . 
''    v  Qeoth,  \im. -   J.  Pharm.,  1900,81,  >36    687. 

it,  a  i i .i  the 

' ''"  '  :  almost  to 

i>  Mi .     Thi    i.   idui  with 

J  ,lr"i'  Ml   '""  oi   water,  and  i ile  oi    olid    odium 

'lyd™3a™'    tD I"'1    i"   dryni  as  and  cautio 

ild    "nil    i     dissolved    in    I    e.o.   oi    «.n.  i 
"   ("ith  dilute  ...  id,  and  b  9ted  with   I   pi  r  cent, 
alum    ii  igent,     In    Hi.     pres.  noi    i 
I  colour  is  produced  in  t  >..-  neutral  liquid.     When  thi 

""  "'    ■'  oharin  pre  ent  is  small   the  test  ma\  Ix  mad. 

"    -  Mitivi   i...  first  adding  a  alight  •  s. the 

alkaline   oluti I  the  melt,  then  adding  the  reagent,  and, 

anally,  titrating  back  with  very  dilute  ammonia  until  the 

"'"' s  neutral.     Four  mgrms.  ol      ic.  harir,  in  50.  i 

oi  tolution  can  bi  readilj  detect  id  bj  this  test.     J.  0.  B. 

Belaines   and   choline    in    drugs   containing   caffeine   ami 
.andcholin    in  torn     dibit  fungi.     Porlstorff. 

Si  i    X  X. 

Determim  '  oil  and  moisture  in  spices  and  aro- 

malic    drugs.     Cripps    and     Brown.     See    XX. 
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J/.U-,-   Fibrous,  desiccated .     A.  L.  Just  and  B.  .Suilz, 

Exors.  of  J.  L  Just,  Syracuse,  N.Y.     U.S.  Pat.  93H,  139 
Nov.  2,  1909. 

I'm.  claims  relate  to  a  new  and  readily  soluble  form  of 
d  milk,  consisting  ..f  tubular,  flaky  and  hlamen- 
i.mis  particles  ..l  milk  souds  with  extremely  thin  walls. 
0\\ii]j4  to  the  characteristic  shape  of  the  particles,  they 
form  a  very  bulky  mass  of  a  pure  yellowish-white  colour 
which  dissolves  in  water  without  forming  a  sticky  cake, 
as  i-  the  case  with  the  denser  tonus  of  desiccated  milk. 
In  order  to  produce  thi-  product,  the  milk,  suitably 
concentrated,  \t  fed  into  the  trough  produced  by  the 
contact  of  two  parcllcl  uiic-gatuse  drums.  The  drums 
as  they  revolve,  carry  round  a  layer  of  concentrated 
milk  ..n  their  surfaces,  and  a  current  of  hot  dry  air  i> 
istantly  discharged  from  the  inside  through  the  meshes 
<  i;"  gauze.  I  his  air.  whilst  continuing  the  evaporation 
of  the  milk,  blows  out  the  thickened  fluid  in  the  form  of 
tubes  and  bubbles,  which  burst  and  solidify  in  the  form 
ribed.  Che  dried  milk,  which  adheres  to  the  drums 
like  a  honeycomb,  is  continuously  removed  by  fixed 
scrapers,  and  subsequently  broken  up  by  gentle  crushing. 

—J.  1.  B. 

1/ ilk  .    Process  o)  '    iccating .     i'.  X.  Covers,  Owego, 

N'.V.      T.S.    Pat.    939.495.    Nov.9,    1909. 

Milk  is  partially  concentrated  under  reduced  pressure 
by  bringing  it,  in  small  quantities,  into  contact  with 
aurfaces  heated  to  a  temperature  I. clow  ^12°  p.,  but 
sufficiently  high  to  produce  almost  immediate  ebullition 
of  the  whole  volume  of  the  milk.  The  partially  condensed 
material  is  then  withdrawn  from  the  bottom  of  the  mass 
in  the  form  of  thin  layers  or  lilm^  upon  moving  rollers 
heated  to  a  temperature  below  212'  K.  under  reduced 
press \Y.  P.  S. 

wider.     .1.   H.   Hooker,    ii.i.'kingham.     U.S.  Tat. 
942,072,    De.  .   7.    1909. 

Ei  .     Pat.  53  oi    1907  ;    this  J.,   1908,  410.—  X.  i\  B. 

Flour  :  Proi  •  u  jar  agi  ing,  conditioning,  ami  bleaching . 

V.  11.  Loring.      Ft.  Pat  U)3,935,  June  11.  1909.     Under 
lut.  C.in..  Jum    I  i,  1908 

Sub  Eng.  Pats.  12,780  and  l-'.7Sl  of  190S  ;    this  J.,  1909, 
740.  — T.  F.  U. 
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XIXb.     WATER    PURIFICATION  ; 
SANITATION. 

temU  :     Semi-apeciftc  H      Bechhold.     Z. 

Hvg.u.Iniekt-Krankh.. 1909.64. 113  -142.  Chem.Zentr., 
L909,  2.   1937— 193S. 

nutation  of  lus  wort,  on  tin-  disinfecting  action  of 
the  halogen-substituted  naphthols  ami  phenol! 
1909.  1162),  tiic  author  finds  that  from  the  point  ol  view 
of   "  moleouhu  disinfeotion,"   only    14   molecules 
bromonaphtho]  an-  requited  to  prevent  the  growth  oi  a 
definite    oulture   as   compared    with    1600    moleoul 
6-naphthol  ami  1000  molecules  ol  oraeoj.     Anions  bodies 
of  this  class,  the  maximum  efficiency  against  Slaphy 
Streptococci,  and  B.  diphtherial  was  attained  by  tribromo- 
,-i-naphthol.  and   against   B.  coli    by  dibi  iphthol, 

whilst  against  B.  paratyphosus  ft,  the  introduction  oi 
more  than  two  atoms  of  halogen  into  tin-  naphthol  mole- 
cule   decreased    tin-     bactericidal    efficiency.     .\i 

strongly     di  against    Shi  pi 

tri-  and  tetra-halogen  compounds  were  inferior  to  l\  ol 
against  l>.  coli,  and  although  effective  against  anthrax 
spores,  they  were  withoul  enecl  on  /;.  tuberculosis.  The 
naphtholsuIphoDic  acids  ami  their  bromine  derivatives 
were  also  examined,  but  on  the  whole  were  not  very 
effective. — J.  H.  J. 


I'm  ENTS. 

Bther  from  m-cresol  and  oxalic  n.  id :     i  making 

the  compound .  which  is  a  solid  disinfectant.   Rii 

I  -i.,..       I,.    Pat    103,863,   June    10,    1909. 

Ondi  i   In'    '  oiiv..  June  24,  1908 

oxalic  acid  ami  m-i  resol  interact  slowly,  at  low  tempera- 

to    form    an    ester,    which    is    solid    at    ordinary 

temperatures.     When  the  reacting  mixture  has   become 

solid,  tii.  •  v  ■  i    -ol  is  pressed  out  ;   the  product  is 

decomposed  at  51     C.  into  m-cresol  and  oxalic  acid,  but 

.  hlv  soluble  in  water,  and  is  a  powerful  disinfectant. 

for  which  "purpose  it  may  be  used  alone  or  in  conjunction 

with  other  substances. — T.  F.   15. 

Antiseptic.     A.    Liebrecht,    Frankfort,    Usignot    to    Farb- 

werke   vorm.     Meister,    Lucius,   und    '■'•< g,    Hochst 

on  Mam.-.  Germany.     O.S.  Pat  941,888,  Nov.  30,  1909. 

Sua  Eng.  Pat  16,931  of  1908  ;  this  J.,  1909,  742.— T.  F.  B. 


XX.— ORGANIC   PRODUCTS  ;    MEDICINAL 
SUBSTANCES :    ESSENTIAL  OILS. 

I       '  .■"'      '■     of    .       I  ■- 

Bull     Soi      Pharm.     Bord. ;     through    Hep. 

Pharm..  1909,  21,  4864—4887. 

1,   n-02  grin,  of   quinine,  eupreine.  cinchonine,   and   cin- 

chonidine    be   dissolve  ttely   m   2   c.c.    of   glacial 

acid,   and   2i  "-'  sulpliuric  acid  added  to 

light     lluorcscence  is  observable  in  each  ca 

in,  adding  0-2  c.c.  of  formaldehyde  solution,  the  eupreine 

and     quinine     solutions     show     a     strong     bluish-green 

fluorescence;     with   cinchonine,    thi      badi    U    decided!} 

bluer;    and    with   cinchonidine,   it   is   bluish-violet.     On 

adding  3  or  4  c.c.  of  water  to  each  mixture,  the  fluorescence 

line,   and    cinch.  ions 

l„.r-i-f-.   |,ut   it  solution  :    and 

ainine    rotation,   the   gn  i  n  badi    b  nd     to   be 

i              i  .                     dilution  w  ith     water,     the 
.  of  the  cinchonidine  solution  rapid!]  dimin 

and  is  barely   >  i  ible  in   10  b    L5  ;    while  if 

!,  40  or  60  c.c.  oi  t  h  oration,  and 

stronger  still   in  that  of  cinchonina  This  difference  of 

iour,   ■■'■!  I  hi   -    clo 
related  alkaloids       .I    0.   B. 

Drnn-     Restriction  of  tl '-""  into 

India.     Board  of  Trade  .1  ,    Dec.    16,    1909.     |l   l: 

lEDDto   to   a   decision   of    th«     Governor-General    in 
Council,  published   in   the   "Indian   Tradi    Journal      ol 


Nov.  26,  1909,  the  bringing  into  British  India  bj  means 
ol  the  post.  b\  sea  or  h\  land,  oi  eucaine,  beta-eucaine 
euoaine  lactate,  and  holocaine  is  prohibited;  and  the 
importation  of  tlics,  articles  bj  any  other  means  is  re- 
stricted to  cases  in  which  I  hey  an-  imported  by  persons, 
or  by  their  authorised  agents,  who  have  been  granted 
special  permission. 

tllaiX  i'ni\  ;     Two  in  w 
from    Primula    officinalis.      \.  Goris    and    M.    Mascre. 
Comptes  rend..   1909,  149.  947     960. 

'I'iu.  following  method  was  employed  for  the  separation 
oi  the  two  glucosides  from  the  roots  of  Primula  officinalis. 
The  roots  were  first  sterilised  by  heating  in  alcohol  vapour 
at  a  temperature  of  105  C,  this  treatment  l)eiug  necessary 
to  destroy  the  enzyme,  prii  which  is  also  present. 

The  roots  are  then  boiled  with  90  per  cent,  alcohol  in  the 
presence  of  calcium  carbonate,  the  alcoholic  solution  is 
distilled  under  reduced  pressure,  and  the  residue  dried 
over  sulphuric  acid.  Tins  dry  residue  is  extracted  wiih 
absolute  alcohol,  the  solution  is  filtered,  evaporated, 
and  the  residue  taken  up  with  ethyl  acetate.  After 
evaporating  off  the  ethyl  acetate,  the  residue  obtained  is 
.  .Hi'  ted  with  anhydrous  ethyl  acetate  and  the  solution 
is  set  aside.  A  mass  oi  white  crystals  separates,  which 
by  fractional  crystallisation  from  absolute  alcohol  or 
anhydrous  ethyl  acetate,  may  he  separated  into  the  two 
glucosides.  Both  glucosides  arc  equally  soluble  in  water 
and  in  dilute  alcohol.  Primeverin  melts  at  172°-  ITH  ('.. 
and  has  |,/]t,  -60-24  :  primulaverin  melts  at  160 
I61c  C,  and  has  [a]D= — lit!  si;  .  Aqueous  solutions  of 
the  glucosides  slightly  reduce  Fehling's  solution.  The 
glucosides  are  decomposed  by  primeverase  and  by  boiling 
with  dilute  sulphuric  acid,  an  odour  of  aniseed  being 
produced  ;  they  arc  not,  however,  acted  on  by  emulsin. 
If  the  acid  solution  be  extracted  with  ether  and  the  ether 
evaporated,  an  aqueous  solution  of  the  residue  gives  a 
coloration  with  ferric  chloride,  blue  in  the  case  of  primev- 
erin  and   violet   with  primulaverin. — \V.  P.  8. 

Vanillin;   Syntheses   of   - A.    Guyot    and    A.    Gry. 

Comptes  lend.   L909,  149.  828—931. 

The  following  processes  were  found  to  yield  pure  vanillin, 
the  amounts  obtained  being  from  70  to  80  per  cent,  of 
the  theoretical  yields.  One  grm.-mol.  of  a  methyl  or 
ethyl  ester  of  mesoxalic  acid  or  of  any  a/3-diketonic 
acid  is  added  to  a  solution  of  250  grins,  of  zinc  chloride 
in  500  grms.  of  glacial  acetic  acid;  condensation  com- 
i  mences  at  once  and  is  allowed  to  pruceed  at  the  ordinar\ 
temperature  for  15  hours.  At  the  end  of  this  time,  the 
mixture  is  heated  to  a  temperature  of  50°  C.  for  some 
hours,  then  diluted  with  water  and  shaken  with  ether. 
The  ethereal  solution,  after  being  washed  with  water 
containing  sodium  carbonate,  and  distilled  with  steam 
to  remove  guaiacol  if  this  substance  be  present,  contains 
cue  mi  other  oi  the  following  substances  according  to  the 
ester  employed.  For  instance,  methyl  mesoxalate  yields 
methyl  //hydroxy  m- methyl hydroxyphenyl  tartronate  ; 
ethyl  mesoxalate  gives  the  corresponding  ethyl  com- 
pound. Ethyl  dikctobutyrate  gives  p-hydroxymethyl- 
bydroxypheny]  acetylglycollate,  and  ethyl  benzoyl- 
glyoxalate  j  ields  p-hydroxy-m-methylhydroxyphenyi 
benzoylglycollate.  All  these  condensation  products  arc 
oxidised,  the  first  two  by  boiling  with  copper  chloride 
after   saponification,  and   the  two  glycollates  by  heating 

with   .in   aqueous    soluti >f   copper  acetate,    with    thi 

tot  mat  i t  \  anilloylcarbonic  acid.     This  substance  when 

heated  to  a  temperature  of  170°  C.  with  an  equal  weight 
of  diinothyl/etoluidiuo  yields  vanillin,  which  ma\  he 
i  xtracted  by  means  of  ether  from  the  acidified  mixture. 
The  esters  used  in  the  above-mentioned  process  may  be 
replaced  bytfthe  correi  ponding  acids,  and  it  is  shown  that 
vanillin  may  be  prepared  by  the  condensation  of  guaiacol 
with  dihydroxysuccinic  acid.  Fifty  grms.  of  sodium 
dihydroxytartrate  are  added  lowly  to  300  grms.  nf 
-ulphuti  a  id  ol  p.  gi  I-'  o  as  to  avoid  a  rise  of  tem- 
perature in  the  mixture.  Twenty  grms.  of  powdered 
guaiacol  are  then  added,  the  mixture  is  shaken  until 
complete  solution  has  been  attained,  then  poured  on  ice, 
and   extracted   with   ether.     The   ethereal  solution   yields 
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*  linn  . -i  \  st&llixablc    u-iil  which,  whoii  boiled  with  coppei 

aeelat".    gives    cop|H'l     \  .unlti.\  hal  hnnate        Tin      latter    is 

then  converted  into  vanillin  as  described  previously. 

\\     P   S 

../  ind  ■  "■!!>/ 

"•  int   'iff  '  libit 

K    Pol  loi  W  dlw  h  Festschrift,  1900,  669 

eh.  in.  /,  lOfl   '.'.  201  i     2016. 

Belairu  in  kola-nuts  (Kola  arum  The  powdered  nutfl 

treated  Foi   a   long  time  with   very  dilute  sulphuric 

acid,  the      i  icentrated.  ext  racted  with  i  hi form 

in  remove  caffeine,  and  then  treated  :ii  26      28   C.  with  i 

mth  iodide.     From  the  prei  ipi 

|x>sition  «  ith  b  n  nun  carbon  ito, 

nv  was  isolated:    lo  grins,  ol   betainc  were  obtained 

from   4  kilns,  "i  nut-.     Ii   \\;i~  obs  rved  that  the  caffeine 

inly  partially  extracted  from  the  kola  nuts  by  dilute 

sulphuric  acid,  and  further  quantities  could   I"'  obtained 

residue  by  treating  with  slaked  lime  ami 

boiling  with  si t  per  cent,  alcohol. 

TrigoneUint    in    coffee-b  fea  arabica)      The  raw 

beans  weir  extracted  with  ether,  coarsely  powdered* 

ami  treated  as  described  above;    I  o  kilos,  yielded    10"5 

grins,  of  trigonelline,  the  methvlbctaine  of  nicotinic  aoid. 

Vhea ehinensis).  Pasta  guarana-,  and 

from  ten  kilos,  of  Indian 

tea.  is  grms.   "f  choline  chloride  wen-  separated   by   the 

method  described,  tin-  orude  base  being  purified  bj   means 

uf  the  mercuric  chloride  compound.     2-5  kilos,   of   Pasta 

im'I.Ii'I   0i>   grin.,  and    It  kilns,  of  cacao-bean 

■  ielded  -  grins,  of  choline  chloride. 

i  'hantarellc  i '  'aiUhan  llusciba  riiu  I, 
mushroom       I  mpestris),    autl    boletus    (BoUtu 

i  Ided  001,  001.1,  and  00056  per  cent,  of  choline 
otively .      A.  S. 

Bmntinu  man  :    Det  etion  ■  •:  .1.  \Y.  Gladhill.    Anier. 

.1.    Pharm.,    1909,   81.   537. 

grin,  of  the  mace  i-  macerated  in  10  c.e.  of  alcohol 
tor  two  hours.  Two  or  three  c.e.  of  the  filtered  alcoholic 
extract  are  floated  "ii  5  c.e.  "I  solution  of  "chlorinated 
i"  In  the  presence  of  Bombay  mace,  a  bright  red 
colour  appears  at  the  contact-zone.  The  tint  is  fugitive 
when  not  more  than  I  per  cent,  of  Bombay  mace  is 
d  with  genuine  j  Banda  |  mace  ;  but  it  is  claimed  that 
the  presence  of  as  little  as  002  per  rent,  mnv  be  thus 
detected.     J.  ().  B. 

•  .<  and  aromatic  drug*  .     Determination  "I  essential  oil 
mui  moistun   in      -  R     V    Cripps  and  .1.  A.  Brown. 

Analyst.  1909,34,  519     522. 

moisture  is  determined   by  the  method   proposed  by 

ipre  for  'Ik    determination  of    water    in   cordite,   r&c. 

■V.    I'M  if  i.    780).     A   weighed   quantity   of  about    Oo 

jrm.  of  tin-  finely  divided  spice  or  drug  is   placed  in   a 

ibout      five     niches      long     anil      £     inch      internal 

liter ;     dry    sand     is    added    to    a    depth   of    about 

i    mob.     and     tlun     calcium     carbide,     in     moderately 

large  pieces,  to  within  H  inches  of  the  mouth  of  the  tube, 

which  is  connected  with  a  calcium  chloride  tube  and  this 

i  a  nitrometer  filled   with   saturated   sodium   chloride 

tinn.     The  tube  containing  the  spice  is  immersed  in  a 

h  to  the  upper  level  of  the  carbide,  and  after  the 

apparatus   has    been    adjusted    at    atmospheric    pressure. 

the  brine-bath    is   gradually   brought   to   boiling.     When 

tlic  volume  ol  gas  in  the  nitrometer  leases  to  increase,  the 

brine-bath  is  removed,  the  tube  is  allowed  to  cool  to  the 

■Miliary  temperature,  and  the  volume  of  gas  noted.    The 

mber  ol  c.e.  of  gas  at  0°  ('.  and  760  mm.,  multiplied  by 

D1725,  gives  the  weight  of  water  in. the  quantity  of  spice 

n.     The  total  volatile  matter  (water  plus  volatile  oil) 

i.i'  '1  bj   heating  about  2  grins,  of  the  sample  in 

ii  bath  at  a  temperatun   ol   135    C.,  while 

is  aspirated  through  the  bath.     The  toil  il 

ived  from  the  sample  within  one  hour, 

I  the  difference  between  the  amount  of  water  found 
wously  and  the  volatile  matter  gives  the  quantitv  of 
itflt  oil  present.— \V.  P   - 


AuranUacea ,     Som     essential   oils    \rom     llr-"1" 
\    i  bapu        i    Pharm.  Ohim.,   1909,  30.   184     W7 

I  \  v  iew  of  i  lie  pri  and  pet  u 

luced  in    \l i In-  author  ined 

physical  con  itante,  at 
of  oils  of  French  and  Spanish  origin. 


,i       - 1     ;r.  at     '  iptli  si  rotation 


1         tub      I 


N.T  .Ii   !'iu'a- 

0-8768 

i    ■'  57' 
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Bouffarik. 
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0-8723 

+  .->•  vr 
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Blida 

Pctltgrain  . 

bigarad 

0-81  ■  i 

il'-M 

Ml  da 

Petit-grain 

Portugal 

0-K7II.". 

4-2] 

21-82 

I'.lhli 

Compared  with  French  oils,  the  Yi  roli  bigarad  oQs  have  a 
higher  content  of  esters,  but  ah  mi  the  same  an.  gr.  and 
optical  rotation.  The  Mgeriatl  A  ,./'  porlttmu  oil  has  a 
higher  sp.  gr.  and  greater  optical  rotation  than  Spanish 
oil    of  this  variety,     F.  Sunv 


otomeria    oil.     H.     kinuna.      Ber.     doutsch.     I'harm. 
ties..   1909,   19.  3.69    387. 

\i  i  i.i;  a  brief  historical  summary,  the  author  giws  i he  re- 
nt  .in   examination   oi    thi    oil   obtained    fa the 

i  of  Oryptomeria  japonica  Don.,  in  which  the  oil  is 
present  to  the  extent  of  about  l"5  per  cent.  The  oil. 
after  being  purified  bj  steam  distillation,  has  the  sp.  gr. 
0-9590,  and  [o]D  22    32'.     It   has  a  saponification 

\alue  of  3-88  and  contains  from  30     l11  pei  cert,  of  alcohols. 

On  fractionation  and  distillatii ver  sodium,  a  fraction 

was  obtained  hoi  I  ins  at  140" — 147  C.  at  9  mm.,  and  having 
the  composition  of  a  sesquiterpene.  By  the  action  of  by  ■ 
ilrogcn  chloride  upon  an  ethereal  solution  of  the  sesquiter- 
pene, a  solid  hydrochloride  was  obtained.  This  was 
identified  as  cadinene  hydrochloride.  The  liquid  aesquitei 
1'ine  hydrochloride  was  decomposed  with  glacial  acetic 
acid  and  sodium  acetate,  when  a  sesquiterpene  named 
tugineni  was  obtained.  This  substance  has  the  sp.  gr. 
0*921,  and  [o]d=  +  I4043'.  The  alcoholic  constituents 
of  Oryptomeria  oil  wi  re  converted  into  potassium  xantho- 
genates,  from  which  a  solid  substance.  ... ri/plntnerioi, 
ClsHgsO,  was  produced,  which  melted  at  135° — 136°  C. 
The  oil  accompanying  this  alcohol  bad  the  same  com- 
position and  [a]ri=  —  3°  25'.  When  the  alcoholic 
constituents  of  the  oil  wen-  treated  with  potassium,  and 
the  solid  potassium  compound  freed  from  oil  and  decom- 
posed with  water,  a  sesquiterpene  alcohol  was  produced, 
which  was  present  to  the  extent  ol  about  ht  per  cent, 
in  the  oil.  This  alcohol,  cryptomeriol  boils  at  162  163  C. 
at  10  inin..  and  has  the  sp. gr. 0*964,  and [a]o  =  -  .'i7°5'. 
When  oryptomeriol  was  treated  with  anhydrous  formic 
acid,  a  sesquiterpene  was  produced,  which  boils  at  143° 
I  :  I  (at  I :;  mm.,  and  has  i he  sp.  gr.  0-918, and [o]D  = 
l  5'.  It  phosphorus  pentoxide  be  used  instead  of 
formic  acid,  the  sesquiterpene  obtained  has  the  sp.  gr. 
0917,  and  [<j]D=    +.50:  26'.— P.  Shdn". 

Monodora   grandijiora   seeds;   Et  1'. 

bacb      Wallach-Festschrift,  1909, 502     512.  Chem. 
Zentr.,   1909,  2.    1870. 

I  hi    lighl   ]  •  llow  oil  p.  gr. 

0-8574atl5"i     n-  16    I  i  tu      it  15  l     . 

acid  value,  3*9  -   saponification  ■  du  12;   it  is  soluble 

in   3*5   parts  of  90  per  cenl    alcohol      On    li-'illintr  at  a 

pressure  of  20  mm..  90  per  cent,  pass  over  below  85°  C. 


O.  XX— ORGANIC  PRODUCTS;  MEDICINAL  SUBSTANCES;   ESSENTIAL  OILS.     [Jiiu.i5.i8io. 


Tlie  chief  constituent  is  J-phollandrene,  boiling  at  6 
at  J7  mm..  >p  3488  at  15°  C,  an        up  to 

in  a  100  mm.  tube,  n  =  148014.  The  oil  also  contains 
camphene    b.  pt  158   I 

.11.  =       16*30',  ii     —  1  '••      -  compound, 

H„(i   (light    yellow   liquid   boiling  at    130      154     at 
35  mm.,  sp.  gr.  0-9351  at  15    C,  aj,  o  50  mm. 

tut*-),  a  hydrocarbon,  i;IL,  (b.  pt  260      270    C.,sp.  gr. 

0-9138    at    15"   <\.  ..„  =    +   24°,  n"    =    1-50513)     i 

D 

compound  meltingat  160'      163°  C,  probabh  a,  sesquiter- 
l>eiH'  alcohol.     Palmitic  acid  and  carva*  col  arc  also  proba 
bly  prea  at       L  S 

Ttrpene  series ;    Bydr  — .     6.  Vavon. 

Comptea   rend.,    1909,    149,  997     999. 
Piujujc,  camphene,  and  limonene  absorb  ga 
when  agitated   with    platinum   black.     To   maintain   the 

velocity  of  reaction  it  is  ni  catalyst  should 

be  present  in  considerable  quantity  oi  platinum 

t..  "ii  gnus,  oi  terpene).  Pure  a-pinene  an. p..  -  50  ('., 
!a]i>  =  +  48°)  gives  a  quantitativ.  \  i.-M  ofa  hydrocarbon, 
f\oH„  (b.p.  166"  C,  ai,  -=  +  22-7°.  sp.  gr.  at  I.V  15°  = 
0-861),  which  seems  to  be.  identical  with  that  obtoirn  d  by 
Sabatier  and  Senderens  (Compt  rend.  1901,  1254)  with 
nickel  as  catalyst.  The  darkening  in  colour  observed  by 
these  authors  is  not  confirmed.  French  turpentine 
(mainly  8-pinene)  gives  a  body  of  almost  equal  Isevo 
rotation.fd]  D=  — 21"3.  Hence  the  a  -  and  /3-pinenes 
probably  give  the  amt  dihydro-derivative.  From  cam- 
pheae(m.p.  55°  C,[o]d  =  -  80°i  in  ethi  eal  olution 
the  rf.luctii.ii  product  |C,„H1S)  is  a  solid,  similar  to 
camphene  in  appearance,  but  melting  at  87°  C.  This  ap- 
pears to  differ  from  tin  liquid  hydride  of  Sabatier  and 
Senderens  (/<*■.  <i(.1.  and  also  from  the  body  melting  at 
156".  which  is  obtained  by  the  action  of  water  on  magne- 
sium-camphciic  hydroi  hloride.  Limonene,  [a]  i,=  +  121  S", 
in  ethereal  solution  absorbs  four  atoms  of  hydrogen, 
giving  a  hydrocarbon,  rl0H20  (sp.  gr.  at  150/15°,  0803, 
b.p.  0 1 ich  is  optically  inactive.     Various  other 

substance-  with  ethylenic  and  acetylenic  linkages  can  be 
reduced  in  the  same  way.  but  the  velocity  of  reaction  is 
never  so  great  as  in  the  terpen.       i  i  W.  H.  P. 

Camphor ;    Condensation  products  o\    .     M.  Guerbel 

Comptea    rend..     1909,     149.    931—933. 
When  camphor  is  heated   to  a   temperature  of  280     C. 


with  Bodhim  hydroxide,  it  is  mainly  converted  into  cam- 
pholie  acid  (see  this  J..  1909,440),  but  certain  oily  productt 
arc  also  formed  and,  by  fractional  distillation  and  crystal- 
lisation  from  alcohol  of  the  portions  distilling  betu 
326°  and  335-'  ('..  tin  author  has  obtained  two  definite 
compounds.  The  first  of  these  has  the  formula.  C!0H,0O, 
and  its  reactions  arc  similar  to  those  of  the  diphenyl- 
oamphoiuethylenc  obtained  by  Haller  and  Bauer  (this 
J.,  1906,  558)  .  a  may  be  considered  as  bornylene  camphor 
and  results  from  the  condensation  of  the  sodium-camphoi 
with  camphor,  sodium  hydroxide  being  liberated.  The 
second  compound  isolated  had  the  formula,  C'2<,rl3;,(i. 
and  it  was  found  that  it  could  also  be  prepared  by  the 
action  of  nascent  hydrogen  on  bomylenecamphor ;  it 
may  be  termed  bornylcamphor.  Bomylenecamphor  melts 
at  93  C,  and  has  [«]u  I  H9'2C  in  alcoholic  solution: 
bornylcamphor   aielb    at   77-5"  C— W.  P.  S. 

MMylhydranlimid*  hydrochloride  [amenyl].  I'reund. 
Therap.  Monatsh.,  1909,  586.  Apoth.-Zeit.,  1909,  24, 
871. 

METHYLHYDRASTIMIDE  hydrochloride  is  prepared  by 
treating  hydrastine  iodoniethylate  with  ammonia,  and 
then  beating  the  resulting  methylhydrastamide  with 
hydrochloric  acid.  When  crystallised  from  absolute 
alcohol,  it  forms  yellow  needles,  iu.pt.  227°  C.  The  free 
base,  liberated  by  alkalis  or  alkali  carbonates,  and  crystal- 
lised  from  alcohol,  occurs  in  yellow  needles,  ra.pt.  192°  C. 

—J.  O.  B. 


Organic    sulphur     preparations    [ichthyol,     elc.\.      F.   \V. 
Passmore.     Chem.    and    Drugg.,    1909,    75,    935. 

Ichthyol   has    been   frequently   stated   to   be   a   definiu 

chemical  compound  of  the  composition,  C28Hs6S306(NHiW 
but  its  behaviour  towards  solvents  shows  that  this 
is  not  the  ease.  The  author  has  analysed  samples 
of  ichthyol  and  of  various  substitutes  for  the  same,  making 
determinations  of  the  dry  residue  at  100°  C,  the  total 
ammonia,  total  sulphur,  and  sulphates  and  chlorides. 
After  deducting  from  the  total  ammonia  (and  other  bases, 
if  present)  that  present  as  mineral  salts,  the  remainder 
is  considered  to  be  present  in  combination  with  sulphonie 
acids.  The  difference  between  the  total  sulphur  and 
that  present  as  sulphates  and  sulphonates  is  designated 
as  "  sulphidie  "  sulphur,  and  represents  the  sulphur  present 
in  the  original  hydrocarbon  oil  before  sulplionation.  The 
following    results    were    obtained. 
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Anhydrides;  Preparation  of —  by  tht  action  of  thionyl 
chloridi  note.) 

W.  S.  Denham.     Chem.  Soc.  Proc.,  1909,  25.  294     295 

The  authoi   has  shown  [ii  0!     313)  that   sulphur 

monochloridi  eadily  on  the  sodium  i 

organic  acids  in  presence  oJ  indifferent   jo] 

unstable    suphur   com] nd      oi    thi     t 

which,   on   Bpontaneo 

of  the  acid=.  together  with  sulj  (  i,llr. 

Attempts   ha\.     aoH    been    made   to   obtain   compounds 

of   the  type.  (R-CO^SO,  bj    thi     ubstit    ti  ionyl 

chloride  in  tin-  above  reaction.     Intermediate  compounds 


A.  S. 

ol  i  hi  type  were  uot  obtained,  but  it  was  ton  ml  that  read 
tion  takes  place  smoothly  aud  readily  between  typical 
silver  salts  and  thionyl  chloride,  with  evolution  of  sulphur 
dioxide  and  formation  of  the  acid  anhydride,  propably 
according  to  the  equation:  2R-CO.,  Ag  +  N 
l:  ■'  0)20  +  S02  +  AgCl.  This  modification  of  the  "re- 
action posse  obvious  advantages  as  a  method  of 
preparing  anhydrides  over  that  in  which  sulphur  chloride 
is  used.  The  reaction  is  carried  out  as  described  in  the 
case  of  sulphur  chloride,  that  is,  by  adding  thionyl  chloride 
dissolved  in  dry  ether  to  a  slight  excess  of  the  silver  salt 
suspended  in  the  same  solvent,  the  containing  vessel  being 
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oooled  it  m oes   irj       Uter  ultra!  ion  fro  i  hloride 

and  distillation  of  the  other,  the  anhydride  is  lefl  i 

yield,  and  generallj    nearrj    pure.     In   ibis  way,   a 

inic  anhydrides  haw-  already  been  ob- 
tained.    Tho  method  pi  h  useful  for  thi  prepara- 
tion of  anhydrides  of  hydroxj    icid    and  of  optical! 
and   i"  the   preparation  "I   mixed   anhydri 


B.   Sendi  rens. 
215. 


Aliphatic    acids;     Catalysis   "/  J. 

Comptt ml..  1900,  149.  213 

in  i  author  has  previously  shown  oi  this  J  .  1909,  189) 
thai  (rood  yields  oi  ketones  can  be  obtained  bj  pa 
the  vapours  ol  fattj  acids  ovoi  heated  thoris  oi  alumina, 
ilx-  Iieal  results  being  obtained  with  tl rmi  i  Experi- 
ment h  have  now  beon  made  with  oxides  "I  chromium, 
Iron,  calcium,  zinc,  copper,  cadmium,  and  uranium,  bu1 
none  gives  results  so  good  as  those  obtained  with  thorU. 
Willi  the  oxide*  ol  calcium,  zinc,  copper,  and  cadmium, 
the  intermediate  formation  oi  salts  oi  the  acids  could  be 
Basil)  detected,  these  salts  being  again  decomposed,  as 
the  temperature  was  increased,  bul  giving  in  general  only 
ketones,  especiallj  in  the  case  ol  the  highei 
acids      \  S 

gtknu         Catalytic  preparation  oj  muni  aliphatic  . 

.1  B.  Senderens.  Comptes  rend.,  1909,149,995-  997. 
I\  continuation  of  previous  work  (see  tin-  .1.,  l'.Mll).  l.s'.i. 
and  preceding  abstract),  the  author  finds  thai  a  binary 
mixture  of  fattj  acids  in  equimolecular  proportions, 
it  completely  converted  into  the  three  possibli  ketones, 
with  elimination  of  water  and  carbon  dioxide  when  the 
vapoury  are  passed  over  thoria  heated  to  aboul  400  C. 
Tin-  mixed  ketone  preponderates,  but  the  two  simple  ones 
are  hU.'  formed.  The  yield  ol  mixed  ketom  is  increased 
l.v  using  an  excess  of  one  of  the  arid-,  preferably  the  lowei 
nber  of  the  series.     The  process  ran  also  be  used  to 

prepare  unsymmetrical  kel >s  of  the  aromatic  series. 

\\     II    P. 

Dichloroethyletu  :  Electrolytic  production  oj  — .  P. 
Askenasy  and  C.  Vogelsohn.  Z.  Elektrochem.,  1909, 
15.  773-  779. 

Dichlorobthylene  is  used  extensivelj  as  a  solvent  and 
as  the  starting  point  of  a  number  of  important  syntheses. 

nmetrical  tetrachloroethane,  which  is  the  source  of  all 

the  chlorine  derivatives  of  acetylene,  is  readily  obtained 

by  the  successive  action  of  dry  chlorine  and  dps  acetylene 

on  a  chlorinating  agent,  such  as  antimony  pentachloride 

Eng.   Pat.    18.602  ol   1904;    this  J.,   1905,   160).      Di- 

methylene  has  hitherto  I n  obtained  bj  the  action  of 

tine  dust  i. ii  tetrachloroethane  suspended  in  water 
,-ee  Eng.  Pat.  19,576,  of  1907  :  this  J.,  1908,  37).  On 
tin-  '     the  heat  of  reaction  is  bo  great  as  not  only 

tn  render  the  use  of  external  heat  unnecessary,  but  further- 
more to  cause  the  continuous  and  regular  distillation  of 
pure  dichloroethylene.  which  boils  at  55°  C.  Thejauthors 
have  now  devised  a  process  for  recovering  zinc  elec- 
troly  tic  ally  from  the  zinc  chloride  olitained  a-  a  by. 
product.  Th<'  apparatus  used  consisted  of  a  w  ide-monthed 
glass  Bask  fitted  with  a  cork  stopper,  through  which  were 
inserted  a  thermometer,  a  tube  leading  to  the  anode, 
and  a  delivery  tube.  The  anode  consisted  of  a  roll  of 
platinum  gauze,  enclosed  in  a  cork-stoppered  cylinder 
of  porous  earthenware,  and  suspended  from  a  connecting 
wire,  which  passed   through  the  above-mentioned   anode 

tube.     The  latter  fitted  into  the  cork  of  the  p ns  cylinder, 

holding  the  latter  in  position,  and  was  provided  with  a 
side  tu l>e  connected  with  an  upright  condenser  and  a 
chlorine-absorbing  apparatus.  The  cathode  consisted  of  a 
coil  of  copper  wire  wound  round  the  diaphragm,  and  the 
delivery  tube  was  fitted  with  a  reflux  condenser  sur- 
mounted by  a  fractionating  apparatus.  Tetrachloroethane 
was  introduced  into  the  flask,  with  its  surface  some  distance 
below  the  level  of  the  bottom  of  the  diaphragm  and  of  the 
cathode.  The  flask  was  almost  filled  with  an  aqt 
solution  of  zinc  chloride,  which  was  maintained  very 
nearly,  but  not  quite,  at  boiling  temperature,  and  a  suitable 
electric  current  was  passed  through  the  apparatus.     The 


l,  ii.  erj  nib.-  o I wa    filli  d  with  hoi  water  and  1 1  pi 

it  86    C,       and  b  trai  hloroi  i  ham  i  apoui  wi  r< 

condi  ii  i  d  and  flowed  back  into  the  Qa  b    and  thi    more 

rolatili    dii  hi ithylene  pa    ed  throu 

apparal  a      into     m     ii  i  oooled    reci  I  hi     ohlor 

liberated  al  thi  anodi   passed  through  the  side  of  the  a le 

i  Hi...    bj    '•'■  i]   -I  1 hi    reflux  Ii  asi  i    into  a   -  •     el  

tabling  lime,   to  form   bleaching   powder.    The  autl 

i  onclude,  thai  n  ling  a  10  perci lution  il     nc  i  hloridi  . 

a  cathode  ourrent  density  ol  20  amps,  pel    q   dom.,  a  dia 
,,,  .mi...     ,,i  3  bo  i    'i  di  in   pet  kilo  ol  di  bloroethy 
lone  produced  in   24   bout  .  and  a  temporal  un  oi  97    I 
in  almost  theoretical  yield  can  be  obtained,  with  a  ourrent 
efnoienoj    ol    80   pel    cent.,  and    an  •  nerg)    consumption 
of  3-7   to    I   kilowatt  hours  per  kilo    ol  dfichloroethyleni 

Taking    thi     ai prices   ol    electrical    power   and    oj 

chlorine  in  i  lermany,  i  he  .mi  hoi    i  laim  thai  I  he  value  ol 

i  In  ,  hlorii  i  more  than  pa  )    foi  1 1 '  ol  thi 

powei    used.  -  -().  R. 

Mercuric    iodide;   Determination    of  ointments. 

P.  Adam.     -I.  Pharm.  i  him..  1909,80,300  301. 
Mi.iaij.i,      iodide    cannot     l>e    easily    separated     from 

latty  preparations,  such  aslhe  pharinaei-utieal  ointments, 
on   account  Of   its  solubility    in    most  fat-solvents.       PetrO 

Uiim   spirit    i-  the   besl  solvent   for  the  purpose.      I  

2  io  :t  grms.  of  the  ointment  are  treated,  in  the  cold, 
with  the  smallest  poe  ible  volume  of  petroleum  spirit. 
The  solution  ol  tat  i-  decanted  and  the  residue  is  washed, 

on  a  tared  filter,  with  several  small  portions  of  the   solvent. 

It  is  then  dried  over  sulphuric  acid,  in  the  cold,  and 
weighed.  The  petroleum  solution  is  then  Bhaken  with 
potassium  iodide  solution  ;  after  separating  the  aqueous 
liquid,  the  mercury  is  precipitated  from  this,  in  the  usual 
manner,  with  hvdrogen  sulphide.  The  mercury  found, 
weighed  ae  sulphide,  is  added  to  that  of  the  previous 
determination.  If  fraudulent  admixture  with  chloride, 
or  aiiunonioehloiide  is  suspected,  the  amount  ol  iodine 
present  must  be  determined.     J.  O.  B. 

Reaction  oi  polybasic  acids,  and  Beta  reaction  of  titanium. 
Piccard.     Se<  Win. 


Patents. 

'    ho;,   /,,/;■  ....  .     /'< /'  ■'    /"  ■  /"in"'/  '"/ 

means  of  nitric  acid.     H.  Sachsse.     Ger.   Pat.  216,091, 

Nov.  2,  1907. 
Toluene  is  mixed  with  five  times  its  weight  ol  nitric  a.  id 
1 1TB.)  in  a  -ion.,  in  .a her  a.  id-prooi  pot.  contained  man 
autoclave  made  ot.  iii  lined  with,  aluminium  or  iron  ;  the 
auto  ilave  is  heat  d  to  130  1">"  C.  until  the  pros  an 
ceases  to  increase.     When  cool,  the  nitrogen  oxides  are 

removed,  and  the  | In.  t  purified  by  reducing  the  small 

quantity  of  nitro-compound  formed,  and   separating  the 
benzoic  acid  from  the  amino-,  .impound.      In  this  pro 
the  wall-  of  the  autoclave  are  said  to  be  protected  from 
the  nitric  acid  vapours  by  the  intermediate  product  which 
is  formed  at  the  beginning  of  the  reaction.  — T.  I".  B. 

Monohalogen-acetic    acids;   Process     lor    prodw 
G.   lmbeit.  and  Consortium  f.    Elektrochem.   Indus! 
Ger.   I'.u.  216,716,  March  21,  1907.     Addition  to  Ger. 
Pat  209,268,  Nov.  4.  1!K)»5. 
W  ii k.n     monohalogi  n  ters     or     dihalogen-vinyl 

ethers  are  heated  with  excess  ol  water,  the  alkyloxy  group 
is  hydi'oly-ed  before  the  halogen  is  a  rod  it  the 

reaction  is  interrupted  a-  toon  ae  the  mixture  becomes 
homogeneous,  monohalogen-acetic  acids  aTnly  are  ob- 
tained. For  example.  Inn  kilos,  of  dichlornvinyl  ether  or 
ST   kilos,  of  ethyl  chlo  are  boiled  with  100  kilos. 

of  water  for  twelve  hours  under  a  reflux  condenser;  the 
,1,1. mi  .niii    acid  can  be  recovered  from  the   solution   by 
.'latum  mi  a  water  batl  '■•  :'"l:i  "' 

1907;  this  J.,  1907,  637j  and  Ger  Pat  210,502,  this  J., 
1909,  815).— T.  F.  B. 
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Lymph  ■.  I  making  prevmtht   «"■  — ■ 

B      K.ailt.     Mum.!!.    Germany.     U.S.     Pat     941,423, 
Nov.  30,  HHnt. 

Sn  Eng.  Pat  1 3,210  ol  L908;  thisj.,  1908,  1222     T  1'  P. 

Sodium  salt  of  Uurtalbumin  :  Process  of  making  n  neutral 
— .     E.  Fischer.  Gronau,  and  I'.  Bergell,  Berlin.     U.S. 
Put.  941,773,  V>v.  30,  L909. 

Sn  Eng    Pat    6179  of  1908  ;  this  J.,  1908,  1079.     T.  F.  B. 

DiphenyUortho-oxalic  esters ;     Method    of     making    . 

H.  Schneider,  Hamburg,  Germany.    1    S     Pat    942,674, 
Dee.  7.  L909. 

Addition  oi  Feb.  :!.  1909,  to  Fr.  Pat.  377.141  of  1907  ; 
this  J..  1909.  11100.—  T.  F.  B. 

I  ■Aryl-2.4-dialkyl-3-halogi  nmethyl-5-j  yrazoloni  s  or  l-aryl- 
2.4-dialkyl-B-halogenmethyLZ-pyrazolones  ;  Process  of 
mating-  Farbwerke  rorm.     Meister,  Lucius,  und 

Bruiting.     Fr.  Pat  403,919,  Oct  6,  1908. 

Sbb  Got.  Pate.  206,637  and  208,593;  this  J.,  1909,  328 
and  491.-  T  F.  B. 


XXI.     PHOTOGRAPHIC       MATERIALS       AND 

PROCESSES. 

Patent. 

Brilliant     light    [flash-light]     for    photography  ;     Powder 

fen   producing .     A.  Lesmiiller.     Fr.  Pat   103,722, 

June  5,  1909. 

POWDKBS  suitable  for  use  in  producing  flash-lights  for 
photography  are  obtained  by  adding  suitable  oxidising 
agents  to  mixtures  or  compounds  of  rare  earth  metals 
With  boron,  silicon,  uranium,  or  titanium;  the  oxidising 
agents  should  be  such  a<  do  not  1<  ave  a  non-volatile  n  sidue 
at  the  temperature  of  combustion  of  the  powder.  These 
powders  give  a  light  which  contains  a  large  number  oi 
indigo  rays;  the  colour  of  the  flash  can  be  controlled 
by  varying  the  proportions  of  the  i  onstituents,  and  also  by 
the  addition  of  a  sulphide  of  a  heavy  metal,  e.g.,  oi  iron, 
manganese,  or  copper. — T.  F.  B. 

XXII.- EXPLOSIVES  ;    MATCHES. 

Stijtty  explosives  prepared  with  ammonium  nitratt  :   Action 

of in  the  presence  of  carton,   paper,   and  paraffin. 

H.  Dautrichc.  Comptes  rend..  1909,  149.  926—928. 
Sapety  explosives  used  in  coalmines,  containing  ammoniu  in 
nitrate  as  their  chief  constituent,  liberate  free  oxygen  when 
exploded,  and  the  author  has  investigated  the  question 
whether  this  oxygen  would  not  combine  with  the  coal  dust 
around  the  cartridge  and  thns  augment  the  temperature 
and  action  of  the  explosive.  Experiments  carried  out 
under  conditions  practically  identical  with  those  of 
actual  mining,  but  in  which  the  cartridge  was  packed 
around  with  powdered  wood  charcoal  and  with  coal 
dust,  showed  that  the  oxygen  combines  with  the  carbon 
and  yields  carbon  monoxide.  The  combustion  of  the 
paper  and  paraffined-paper  surrounding  the  cartridges 
appears  to  vary  in  its  completeness  with  the  diameter 
of  the-  cartridges;  in  the  case  of  the  smaller  cartrid 
the  combustion  is  feeble. —  W.  P.  8. 

Xitror/lyeerin  explosives  ;    Analyses  of  gases  from  burning 
— .     W.    Cullen   and    1).    \V.    Ureig.     .1.    Chem.,    Mel 
and  Min.  Soc.,  S.  Africa,  1909,  10,  (10—92. 
Investigation    was   made   as    to    the   large   amounts   of 
nitric  oxide  produced  during  tin    binning  of  nitroglyce 
explosives  under  ai  in   - 1  In  i  n   pre    tire.     During  a  previous 
research    (a       thi      I..    I!«>9,    JUL'),    the   gases  formed 
detc. nation  w*rc  examined,  and   it   ws     found    thai    li 
carbon  monoxide  was  produced  by  the  detonation  of  the 
explosive  '' Antifume      than   by  the  other  nitroglycerin 
explosives  tested.     Winn  buna,  however,  undei   normal 
pressure,  the  gases  from  "Antifumi      appeared  to  be  no 
leas  dangerous  to  health  than  those  from  other  explosives 
the  amount  of  nitric  oxide   produced   being  about    pro' 
]>ortional  to  the  percentage  of  nitroglycerin  present.     The 


results  ol  the  comparative  tests  arc  as  follows:  Ordinary 
blasting  gelatin,  burnt  under  atmospheric  pressure, 
produced  an  amount  of  nitric  oxide-  equal  to  33*4(1  per 
e  e  in.  oi  its  original  weight  ;  "  Antifume  "  blasting  gelatin. 
29*23;  blasting  gelatin  containing  chlorate.  33*27  ,* 
•.■'lignite.  21*0;  modified  gelignite.  19*58;  and  gelatin- 
dynamite.  25*0.—  F.  R. 

Fat  BUT. 

Blasting  cartridges  :    Process  and  apparatux  for  tin   mart ■»• 

facturi    of .     St.    Laszczynski.     Ger.    Pat.   215,202, 

March  30,   1909. 

In  using  the  so-called  Sprengel  explosives,  cartridges 
charged  with  an  alkali  chlorate'  arc  impregnated  with  a 
liquid  combustible,  such  as  an  oil,  petroleum,  nitrobenzene . 
etc.,  just  before  use.  Owing,  however,  to  the  impossibility 
of  preparing  cartridges  packed  uniformly  tight  throughout, 
the  impregnation  is  not  uniform,  and  the  explosive  action 
of  the  prepared  cartridges  is  uncertain.  According  to 
the  present  patent,  the-  liquid  combustible  is  contained 
in  a  vessel  divided  into  separate  compartments,  so  that 
separate  portions  of  the  cartridge  are  impregnated  with 
separate  portions  of  the  liquid.  It  is  claimed  that  in  this 
way  the  cartridges  become  uniformly  impregnated,  even  if 
the  porosity  of  the  filling  is  different  in  different  parts. 

— A.  S. 


XXIII.     ANALYTICAL  PROCESSES. 

Polybasic  acids;    A    reaction  of .  ond  a  new  reaction 

of  titanium.     J.  Piccard.     Ber..  1909.42,4341—434.). 

It  is  known  that  the  reduction  of  many  organic  substances 
by  titanium  trichloride  is  greatly  hastened  by  the  presence 
of  tartaric  acid.  The  author  finds  that  this  is  not  a  specific 
character  of  tartaric  acid,  but  that  many  polybasic  acids 
(and  some  other  substances)  exhibit,  the  property,  whilst 
monobasic  acids,  with  very  few  and  doubtful  exceptions, 
do  not.  The  most  suitable  substance  on  which  to  make 
the  test  is  the  orthoquinonoid  aminoquinonimonium  salt  of 
di-aminocresol,  prepared  by  the  action  of  ferric  chloride 
on  di-aminoeresol  fc:«-hydrochloride  (see  page  15). 
This  red  salt  is  very  slowly  reduced  and  decolorised 
by  titanium  trichloride,  but  the  addition  of  polybasic 
acids  makes  the  reaction  much  more  rapid.  The 
author  divides  the  substances  he  has  examined  in 
respect  of  their  efficiency  in  accelerating  the  reduction 
as  follows: — Very  strongly  activt — Hydiofluoric  acid 
(hence  probably  H2F2,  not  HF),  oxalic,  glycollic.  lactic, 
pyruvic,  tartaric,  malic,  and  citric  acids,  catechol  (pyro- 
catechin),  pyrogallol.  Strongly  active — Orthophosphoric, 
hydrocyanic,  hydrothiocyanic,  hydroferrocyanic,  and 
malonie  acids,  quinol  (hydroquinone).  salicylic,  p-hydroxy- 
henzoic,  and  phthalic  acids,  dihydroxyammodiphenyl- 
amine.  Weakly  active — Tetrathionic,  m-hydroxybenzoic, 
isophthalic,  and  o-hydroxynaphthoic  acids,  R-salt,  G-salt, 
pyrotartaric  acid,  glutaric  acid,  glycocoll.  Very  weakly 
activt — Boric  acid,  glycerol,  succinic  acid,  resorcinol, 
ethyl  alcohol,  sucrose,  phenol,  p-aminophenol,  diaminu- 
phenol,  eliaminocresol,  phenylenediamine.  Inactive — 
hydrochloric,  hydrobromic,  hydriodic,  formic,  acetic, 
propionic,  butyric,  benzoic,  /■•'-naphthoic,  and  monochlor- 
acetie  acids. 

It  is  known  that  salts  of  trivalent  titanium  give  with 
oxalic  acid  in  aqueous  solution  a  yellow  coloration.  The 
author  finds  that,  they  give  with  catechol  (pyroeatechin) 
a  very  much  stronger  orange-yellow  coloration.  This 
is  the  most  delicate  reaction  known  for  titanium, 
being  fifteen  times  as  sensitive  as  the  hydrogen  peroxide 
reaction.  The  catechol  must  be  present  in  excess.  Acids 
hinder  the  reaction,  and  alkalis,  alkali  carbonates  or 
ammonia  also  weaken  it. — J.  T  .1). 

Sodium,    ca.miin.    and    rubidium ;     New   method   for    the 

detection  of .     \V.  C.  Ball.   Chem.  Soc.  Proc,  1909, 

25,  284. 

A  solution  of  potassium  bismuth  nitrite,  to  which  about 
I  per  cent,  of  cssium  nitrite  has  been  added,  produces  a 
yellow,  crystalline  precipitate  of  the  composition, 
'.)('s.\0L,,tiXaN(J2,5Bi(NU2)3,  with  traces  of  a  sodium 
Halt.     Hue  part  of  sodium  in  presence  of  several  thousands 


Vol    \  \i  \  .  (To.  i.i 


i  i    win      \\  vi.vrn  \i,  PROi  i 


47 


■  •i  potassium  may  thm  bo  detected.     <  inversely,  a  boIi 

for  oaof  Him. 
duo  for  rubidium,  if  i t  too  groat  dilul 

trim   in  hydrochloric  acid;    Electrolytic  delet 

with  On  tui  of  Uu  silver  anod        F    \   Goooh  and 

M.  I.   Read.      \ p,  J.  Soi.,  1909,  28.  544 

Tin:  determination  of  the  chlorine  of  hydrochloric 

l'\  the  eleotrolytie  process,  with  the  use  of  n  Bilver  anode, 

'-   found  .nits   which  are   verj    irregular  and 

always  low,     S ceu  of  error  are  the  fixation  "i  oxygen 

b\  the  anode,  the  production  ol  oxygen  compounds  "i 
chlorine  (hypochlorous  acid),  and  the  solution  of  silvei 
from  the  anode,  with  its  incomplete  transference  to  the 
cathode      F   Sodn. 

Ammonia  ;    Apparatus  for  Hi.   4,1,  rminatioi 

quantities  of  /■■        volumes  of  rapidly  moving 

nir.     P,  Lieohti  and  B.  Ritter.     Chem.-Zeit.,  1909,  88, 

1266     1266. 

Tmk  apparatus  described  is  of  large  9izo,  and  designed  to 

deal  with  several  hundred  litres  of  air  per  minute.     Its 

essential   fcatmv   is   the  alternation  of   narrow  and   wide 

tidies,  in  which  the  air  is  brought  into  verj   intimate  ecu- 

ill  volume  of  standard  acid,  the  i i 

which  is  subsequently  titrated.  The  air  first  passes  through 
a  U-tube  of  comparatively  small  diameter,  containing  the 
and  then  into  a  long  vertical  tube  which  gradually 
widens  and  thru  tapers  again  towards  the  t . > j > ;  much  acid 
is  carried  into  this  tube  by  the  rapid  air  current,  and  by 
on  df  the  whirling  motion  which  is  produced  and 
the  duw  u ward  counter-current  of  liquid  particles  separating 
in  the  upper  part  of  the  tube,  the  last  portion  of  the 
ammonia  is  washed  out.  The  complete  separation  of 
responded  acid  particles  from  the  air  is  effected  in  sloping 

tubes,  alternately  of  large  and  small  diameter,  which  i 

stantly  alter  the  rate  of    How    of  the  air  and  secure  the 
deposition  of  the  last   traces  of  acid,   which  drains   hack 
irds  the  0  tube.     F.  Sodn. 

Sulphates;      \iiliimitrif    determination    of    .     A.    D. 

Mitchell  and  t '.  Smith.  Chem.  Soc.  Proo.,  1909,25,291. 
Tiik  method  consists  essentially  of  adding  a  small  excess 
of  .V  5-bariuin  chloride  solution,  destroying  mineral 
acid  by  sodium  acetate,  adding  excess  of  -V  10-ammonium 
bichromate  solution,  and  making  up  to  100  c.e.  ;  when 
the  precipitate  has  settled,  -~<  c.c.  of  the  clear  supernatant 
liquid  an'  titrated  with  .V  Jo. ferrous  ammonium  sulphab 
tion.  using  potassium  ferricyanide  as  an  external 
Indicator.  This  has  been  applied  to  ammonium  sulphate, 
potassium  sulphate,  zinc  sulphate,  magnesium  sulphate  and 
copper  ammonium  sulphate,  and  gives  results  accurate 
to  about  0-2  per  vent.,  although  in  the  case  of  potassium 
sulphate  special  precautions  have  to  be  adopted  to  minimise 
absorption.  Excluding  weighings,  five  determinations 
may  easily  be  made  in  an  hour. 

'it'<;     Detection    of in    presenct     of    arsenates. 

K.  Covelli.     Boll.  Chim.  Farm.,  1909,  623  Rep.  Pharm., 
1909,  21.  505 
i'kaky  to  the  statements  of  Freseniusand  of  Dragen- 
dorff,  it  is  impossible  to  reduce  arsenate  to  arsenite  in  the 
presence  of  free  alkali,  with  any  reducing  agent.     In  fact, 
the  following  (modified  (iutzeit)  method  may  he  employed 
|i  tect  arsenite  in  arsenate  :     Five  c.c.  ol    the  solution 
are   treated    with   two    pieces   of   solid   caustic   potash;   a 
fragment  of  granulated  zinc  and  a  .small  piece  of  line  iron 
wire  are  immersed  in  the  alkaline  liquid,  the  metals  being  in 
contact     If  there  be  no  arsenite  present,  the  evolutii  n  ol 
hydrogen  will  be  slow,  and  the  surface  oi   thi    tine   will 
remain  bright  :   no  black  stain  will  appear  on  ammoniacal 
silver  nitrate    test-papei    brought    into  contact  with  the 
olved.     In  presence  of  traces  of  arsenite,  hydrogen 
is  rapidly  evolved,  the  metal-  are  darkened,  and  the  test- 
paper  gives  a  positive  reaction  for  arsenic.— J.  0.  B. 

Lead  :  Very  rapid  method  of  determining in  the  wet  way. 

.1.  F.  Sacher.     Chem.-Zeit.,  1909,  33.  1267     1258. 

For  the  rapid  estimation  of  lead  in   its  oxides  and  other 

compounds,  in  lead   residues,   solder,   etc..  the   molybdate 

d.carried  out  in  the  following  manner. i~  recommended. 


\n  inia  i    addi  d  to  the  solution,  » hah  is 

' id I  «  ii  ii  '■  etii    •    'i    > i ,< l  tbj  ho!  solution  titrated 

with  ammonium  molybdate,  a  ins  tat as  indicator  in 

the  I. noun  manner.     The  ammonii aolybdate  solution 

is  prepared  bj  d  of  tl mmi  rcially 

pur,-  s,,h  and  ma   ing  up  to  1  litr     bin    olutioni     tarn 

i  with  pure  lead  nil  rate.     In  all  i  il  ral s  a  coi  rection 

must  l,c    mad.'  foi   the  volume  ol    molybdate   required   to 

produce  the  yellow   '"I with  tannin,  when  the  p 

ilurae  of  liquid  i  used  bul  no  lead  i  pn  ent,  I  bis  volume 
being  subtracted  from  that  of  the  molybdati  previously 
found.;  the  amount  oi  lead  present  does  not  affect  tins 
&  tion,  but  i  hi  lead  i  om  i  nl  ration  hould  lie  bet  we<  n 
ii ■  I. 'i  a i ii l,  l  '5  per  cent,  t\n alcoholio solntion of  tannin 
be  used  as  indicator,  or  a  freshly  prepared  aqneous  solu- 
tion, containing  0-3  per  cent,  of  tanmn.  The  precipitate 
"i  had  molybdate  may,  il  desired,  be  weighed,  after 
' lerate  ignition,  as  PbMoOi.     F.Sodk. 

nation  of  as  p  nu  \dt 

II.  .1.  s.  Sand.     Faraday  Soc,  Nov.  30,  Until.     [Advance 
proof,  | 

THE  author  has  carried  out  experiments  to  elucidate  the 
I'cll.ix I   of  8   had   pel  n  \  ide  a  node  deposit  on  d  tying  and  t  (i 

study  the  effect  of  *i  arying di<  ions  on  its  nature  generally. 

Ii  i  found,  as  with  metal  deposits,  that  the  higher  the 
temperature  and  the  smaller  the  current-density, 
the  more  coherent  is  the  deposit,  but  too  much  nitric  acid 
must  be  avoided,  and  it  is  specially  important  to  remove 
any  oxide,  , ,t  nitrogen,  which  mni)  be  present,  by  evapor- 
ating  tl lectrolyte   to  dryness   before  a.  determination; 

the  temperature  should  be  kept  below  !I7  ('.  Large 
quantities  of  ammonium  nitrate  appear  to  under  the 
nl. tie  oi  peroxide  loose,  and  when  colloids  [such  as 
colloidal  metallic  oxides  produced  by  the  hydrolysis  of  salts) 
are  pies, ait,  small  amounts  of  the  colloid  are  precipitated 
with  the  peroxide.  W  about  200  ('.  the  deposit  is  capable 
of  absorbing  moisture  in  a  damp  atmosphere  and 
only  parts  with  it  very- slowly  by  continued  heating  in  a  dl  v 
atmosphere.  Special  precautions  must  therefore  be  taken 
in  remove  moisture  from  the  atmosphere  of  the  drying 
oven,  but  a  simple  method  of  obtaining  satisfactory  results 
is  to  adopt  the  procedure  made  use  of  for  metals,  re:.. 
to  dip  tin  elei  tniili  first  into  alcohol  and  then  into  ether, 
and  to  dry  it  rapidly  over  a  Hunsen  burner.  The 
electric  current    itself  is  made  use  of  to  keep    the    deposit 

free  from  watei  by  electric  endos se,a  high  temperature 

of  the  electrolyte  and  high  current  density  being  the  con- 
ditions for  set  nring  a  satisfactory  result.  The  absorption 
of  water  is  not  rapid  enough  t"  cause  an  increase  of  weight 
during  the  operations  of  disconnecting,  and  no  error  need 
feared  if  the  ether  should  burn  for  an  instant  after 
accidental    ignition    during    the    process     of     drying.      The 

tectrodes  employed  in  the  experiments  were  those  previ- 
ously described  (this  ■!..  1908,  963),  the  outer  electrode 
being  the  anode,  and  with  such,  for  B  temperature  of 
about  '.hi  < '.  and  a  current  strength  of  6  amperes,  the  fac- 
tor 0 -863  may  be  taken ;  for  a  temperature  of  95°-  97  ('. 
the  factor  is  0*865.      F.  Sodn. 


by  Ih,  method  of  Volhard 
Z.  anal.  Chem.,    1909, 


Manganese  :  DeU  rmination  ot  — 

and     Wolff.       \V.  M.   Fischer. 
48.  751-7G0. 

The  method  is  a  modification  of  that  devised  by  Volhard 

and  Wolff ,  and  is  claimed  to  give  accurate  results  in  the 

presence  oi  chlorides  and  when  titrating  with  a  solution  of 

permanganate   standardised    by    oxalic  acid,  without  the 

ingfactor.     A  solution  of  a  manganous  salt. 

containing    hydrochloric    or  sulphuric    acid,   is    tari 

as      follows:     Sodium     hydroxide      is      added      until    a 

slight  precipitate  appears;  this  is  redissolved  with  a  few 

I    drops   of   sulphuric   acid.    1    grin,    of    freshly    ignited    zinc 

oxide  anil    lo  grins,   of  zinc  sulphate  are  added,  and   the 

ut  ion  is  titrated  with. permanganate,  with  frequent  boiling 

and    shaking.      Then    1  c.c.  of    pure  glacial  acetic    acid    is 

led  and   the  liquid  is  boiled  ;  this  discharges  the  pink 

colour,  apparently   owing   to   the   liberation   of  adsorbed 

man  tit    from    the    precipitate,   which    becomes 

-.and  tin   liquid  is  again  titrated  until 

i    the  pink  colour  is  restored,  the  total  volume  of  perman- 
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[lull.    15,  1910. 


gwM  og  taken  as  thai  required  to  reaol  with  the 

manganese.  If  sulphates  only  be  present,  about  10  gnns. 
of  sine  sulphate  are  added  for  ever}  10  o.o.  oi  N  ,  l<>  per- 
manganate used.  Iron  when  present)  us  in  the 
analysis  oi  ferromanganese,  is,  u  usual,  precipitated 
with  zinc   oxide,   and   mai  Brmined   in  the 

liltrat. .     1'.  Sons. 

Chromium;    Determination  of  gravimetrically.     T! 

quantUativt  hydrolyt  ioxides.     W.  Sohoeller  and 

\V.  Schramm  Chem.-Zeit,  1909,  33.  1237. 
U.iiiorcn  incapable  of  directly  decomposing  a  chromium 
-alt  in  solution,  aniline,  bj  combining  with  the  acid 
liberated  by  the  hydrolysis  oi  tin  salt,  leads  to  the  quantita- 
tive precipitation  of  the  metal  as  hydroxide,  thus  furnishing 
a  method  which  is  claimed  to  be  the  most  accurate  of 
-  for  the  gravimetric  estimation  of 
chromium.  The  boiling  neutral  solution, containing  0-1 — 0-2 
grin,  of  chromium  in  about  300  c.c,  is  mixed  with  1  c.c.  of 
aniline,  in  three  portions,  and  the  well-stirred  solution  is 
boiled  for  5  minutes  j  the  precipitate  is  allowed  to  settle  for 
5  minutes  on  the  water-bath,  and  is  then  washed  and 
ignited  in  the  usual  way.  Good  results  are  obtained  by 
this  method  in  the  presenceof  alkali  salts,  and  it  may  be 
utilised  for  determining  chromium  in  the  presence  of 
manganese. — F.  SODN. 

F.bctro-analysis  ;     Use    of    aluminium    dishes    and   other 

appliances  in .     J.  Formanek  and  F.   Pec.  (In  in 

Zeit..  1909.  33.  1282-1283. 
Tin:  authors  consider  that  aluminium  dishes,  made  of 
sheet  metal,  0'6  mm.  thick,  and  plated  inside  with  very 
thin  sheet  copper,  are  suitable  for  replacinj  platinum 
vessels  in  the  quantitative  determination  of  certain 
metals  :  copper,  cadmium,  silver,  antimony,  tin.  iron 
and  nickel.     In  the  case  of  cadmium  it  was  observed  that 

the  silvery  coating  deposited  on  the  dish,  vanished  as  a i 

as  the  whole  of  the  cadmium  was  separated,  leaving  the 
copper  again  visible.  For  tin  and  antimony  the  dish  was 
tinned  by  means  of  tin-ammonium  oxalate,  to  prevent 
the  ammonium-  or  sodium  sulphide  reagent  from  blacken- 
ing the  copper ;  and  the  same  treatment  cau  also  be 
adopted  in  the  case  of  iron.  For  zinc  the  copper  may  be 
silver-plated.  The  further  determination  of  the  deposited 
metals  may  be  cither  performed  in  the  dish,  or  by  removing 
the  deposit  with  line  emery  paper,  or  dissolving  it  off 
carefully  with  dilute  acid  (iron),  A  strengthening  coating 
of  silver  or  copper  may  be  deposited  inside  the  dish  by 
passing  a  current  of  0-15  ampere  through  a  suitable 
electrolyte  for  8-10  hours.  Holes  burned  in  the  dish 
may  be  filled  with  tin  -older  and  re-plated  with  copper. 
For  rapid  analyses  the  inside  of  the  dish  may  be  provided 
with  four  small  lug-  (also  used  in  platinum  dishes),  12  mm. 
long  and  4  mm.  thick.  whi<  h  prevent  the  electrolyte  from 
overflowing  under  the  centrifugal  force  exerted  by  the 
trode,  and  divert  the  liquid  back  toward  the  anode. 
The  clish  i-  covered  with  a  watch  glass  in  which  a  radial 
slit  has  been  cut  as  far  as  the  central  bote,  to  facilitate 
handling. 

For  maintaining  a  constant  current,  variation  resistances 
are  preferred  to  ordinary  rheostats,  and  are  screwed  into 
a  glow-lamp  resistance,  no  tentative  adjustment  being 
then  required. 

The  rotation  of  the  electrode  is  effected  by  inserting 
the  latter  in  a  2-mm.  metal  tube,  where  it  is  clamped  by 
a  screw,  the  tube  being  connected  at  the  top  with  the 
motor  b}'  means  of  a  flexible  steel  shaft,  or  a  small  pulley 
and  cord. — C.  S. 

Separation  of  arsenic,  and  antimony.     Smith.     .S'«.    X. 

Use   of   flash  point  'lysis    of    beeswax. 

Stoeber.     See  XII. 

Chroming  of  hide  powder,  acidity  of  hide,  powder,  and  rapid 
cooling   of   tannin   solutions.     Eachus.     See    X  V. 

Determining  acidity  in  hide-powder.     Tucker.     See  XV. 

Determining  phosphoric  acid  in  basic  slags  ami    natural 
phosphates.     Guerry  and  Toussaint.     See  XVI. 

Determination    of   sugar    in   fresh    cassettes.     Pellet.     See 
XVII 


Use  of  :inr  nitraU   in  tht  det,  rmination  of  sugar  in  satura- 
tion  mud.     Si. in.  I,.     Sei    X VII. 

Margarita  clans,  of  Food  and  Drugs  Act,  1899.    See  X1XA. 

Test  /or  saccharin  in  foods  and  beverages.     Genth,   jun. 

See  XIX.  .4. 

Detecting  Bombay  mace.     Gladhill.     Xte  XX. 
Determining    essential    oil    and    moisture    in    spices    unit 
aromatic  drugs.     Crippa  and  Brown.     See  XX. 

Determining  mercuric  iodidt  in  ointments.    Adam.    .sVeXX. 

Patents. 

Calorimeti  >  [  .   Has-   ].     C.  Fery.     Fr.  Pat.  404,13]  June  17. 
L909. 

The  calorimeter  consists  of  a  chamber  in  which  a  jet  of  gas 
is  burned  at  a  rate  controlled  automatically,  so  that  the 
temperature  difference  between  the  products  leaving  the 
calorimeter  and  the  air  entering  it  is  constant  and  equal 
to  some  predetermined  value.  The  calorific  power  of  the  gas 
is  then  inversely  proportional  to  the  consumption  of  gas 
per  unit  of  time.  Several  thermostatic  devices  are 
described.  In  one  form  the  gas-cock  is  actuated  through 
worm  gearing  by  an  electro- motor.  This  motor  replaces 
the  galvanometer  of  a  Wheatstone  bridge,  and  runs  in  one 
direction  or  the  other  to  open  or  close  the  cock,  according 
as  the  temperature  difference  between  two  resistance  coils 
forming  adjacent  arms  of  the  bridge,  and  arranged  in  tin 
calorimeter  inlet  and  outlet,  is  less  or  greater  than  the 
desired  value.  In  another  arrangement,  a  motor  is  run 
continuously  by  the  current  from  thermo-couples  placed 
in  the  calorimeter  inlet  and  outlet.  This  motor  drives  oik 
member  of  a  differential  gear  at  a  speed  varying  with  the 
temperature  difference  between  the  couples  ;  the  other 
member  of  the  differential  gear  is  driven  at  a  constant 
speed  by  clockwork,  and  when  the  speeds  of  these  two 
members  differ,  the  resulting  movement  of  the  plane! 
wheel  which  gears  with  both  is  used  to  move  the  gas-cock. 
In  a  further  arrangement,  the  E.M.F.  due  to  the  thermo- 
couples is  opposed  by  a  constant  E.  M.  F.  due  to  a  po- 
tentiometer or  to  a  thermopile  in  which  the  hot  and  cold 
junctions  are  kept  in  steam  and  in  melting  ice.  Any 
difference  in  the  opposed  electro-motive  forces  drives  a 
motor  in  one  or  other  direction  and  actuates  the  gas-cock. 
Finally,  if  it  is  desired  to  avoid  the  use  of  coils  or  couples 
in  the  outlet  for  the  products  of  combustion,  an  anemo- 
meter wheel  may  be  suspended  in  the  air  inlet  by  a  torsion 
thread  forming  part  of  the  circuit  of  the  motor,  so  that 
a  pointer  carried  by  the  lower  end  of  the  thread  hangs  freely 
between  two  terminals  when  the  desired  temperature 
difference  is  established,  but  closes  one  or  other  of  two 
circuits  to  drive  the  motor  in  one  or  other  direction  when 
the  temperature  difference,  and  consequently  the  speed 
of  the  air  current,  increases  or  decreases. — A.  T.  L. 


Measuring  the  calorific  value  of  solid  fuel. 
See  II.  A. 


Fr.  Pat.  403,413. 


Trade  Report. 


Tit  ('ill    elu null 


Canada.     Board  of  Trade  J.,  Dec.  30, 
1909. 


A'  i  "iii'iM:  in  a  .Memorandum,  dated  Nov.  1,  1909,  issued 
by  the  Department  of  Customs,  Ottawa,  metallic  elements 
and  tungatic  acid,  when  imported  by  manufacturers  for 
use  only  in  the  manufacture  of  metal  filaments  for  electric 
lamps,  antimony  salts  for  dyeing,  and  hyposulphite  of 
soda  when  imported  by  tanners  for  use  in  the  tanning  of 
leather,  may  enter  free  of  duty.  The  duty  on  prepara- 
tions made  from  pyroxylin  and  wood  naphtha,  when 
imported  by  manufacturers  foi  use  in  the  coating  of 
imitation  leather,  has  been  fixed  at  5  per  cent.  </•/  >.//. 
under  the  British  preferential  tariff,  and  10  per  cent. 
ad  vol.  under  the  General  tariff. 


Netherlands  :  Import  dutit 


Board  of  Trade  .1..   Dec.  23. 
1909. 


The  following  rates  of  duty  have  been  fixed  by  a  Decree 
of  the  Dutch  Ministry  of  Finance,  dated  Nov.  1,  1909  : — 
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i   polltih,  constating;  "i    a  snlit 

Uon  "i  shellac  in  « ator,  to  wliich 

k    and    ammoni  t    h.n  ■    been 

and    in    albuml is     Bnbstanoe, 

dutiable  as — 

P  tint     pound  In  oil  " 

Chlorine  water  In  any  packing 

i  ievutaM   in  powder   form,  dutiable 

as  "  loal  anil  lump  sugar,"  Ac.    . 
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Books  Received. 

USI  II-  I  I  i  UN  Is,  mi:    l   \  II  >:- 1  nil  N..-MI  chookn:      Eei 
ausgepcl'cu  \"ii   l'r.  i'.    LrsuK.   cnicr.    I'rot     ,|.r    tivln 
Chemie  am    Eidgenoss    Polytechnikum  in  Zurich,    and 
I'i.    K.    Berl,    Privatdoxent    fur   allgcm.   and    teohn 
Chemie  am   Eidgenoss.  Polyteohn.    in   Ziirioh.     Ersti  i 
Band.    Sechste,    vollst&ndig   umgearb.    and    vermehrte 
\uilape.     Verlag  von  J.  Springer,  Berlin,   1009.     Price 
M.   is.  hound,  M.  20. 

s\..  volume  containing  651  pages  of  subject  matter,  with 
ir.:>  illustrations,  alphabetical  indexes  of  authors'  names 
■ud  of  subjects,  and  an  appendix  consisting  of  tables 
The  tcvt  is  classified  as  follows,  the  names  "t  the  colleagui 
who  assisted  the  editors  being  given  in  brackets.  I  leneral 
part  i  hi.  I..  Lunpe  and  Dr.  E.  Berl).  I.  Sampling.  II. 
General  laboratory  operations.  111.  Volumetric  analysis. 
I\.  lias  analysis.  V.  Arcometry  (specifio  gravity 
determinations).  VI.  Measuremenl  of  draughl  and 
pressure.  VII.  Measurement  of  heat.  VIII.  Calcu- 
lation of  analyses.  Special  part.  Technical  gas  analysis 
(Dr.  G.  Lunge  and  Dr.  V.  Berl  Examination  of  soliil 
fuels  (Dr.  I'.  Fischer  and  Dr.  G.  Lunge).  Manufacture  oi 
sulphurous,  nitric,  and  sulphuric  acids  (Dr.  G.  Lunge  and 
Dr.  E.  Berl).  Manufacture  of  sodium  sulphate  and 
bydrochlorii  acid  (Dr.  G.  Lunge  and  Dr.  E.  Berl).  Manu- 
facture "I  soda  (Dr.  G.  Lunge  and  Dr.  E.  Berl).  Chlorine 
Industry  (Dr.  G.  Lunge  and  Dr.  E.  Berl).  Potassium 
salts  Dr.  L.  Tietjens).  Liquefied  and  compressed  gases 
Dr.  E.  Berl). 

r-Sce.AR  Making  and  its  tin  mm  w.  Control.    Bj 
V.    Nikaiuo,   B.Sc.,    MA.     Chemical    Publishing   Co., 
'Easton,  l'a..  U.S.A.     Williams  and  Norgate,  II.  Henri- 
Street,    Covenl    Garden,    London.     1000.     Price, 
3  dols. 

.    .inn.     containing    341    pages    of    subject-matter, 
with    (55    illustrations,  and   an   alphabetical   index.     The 
chapter-headings     are     as     follows: — I.     Definition 
chemical     terms.        II.     Non-metallic     elements.        111. 
Metallic   elements.     IV.     Organic  chemistry.     V.     Cane- 

:.  VI.  Polariscope  and  its  accessories.  VII. 
Chemical  apparatus  and  geueral  methods  for  sugar  analysis. 
VIII.     Practical    operation     of     beet-sugar    house.     I.V 

ial     analysis.     An    appendix    contains     tables    for : 

i  turns  of  Brix  degrees  for  variations  of  temperature  ; 
comparison  of  degrees  Brix  and   Baumc.  and    of   speciti. 

it y  of  sugar  solutions  at  17-.V  C.  ;    per  cent,  of  sum 
i  ileulatcd  for  the  110  c.c.   volume  method  ;    p  r  cent,  oi 
rose  calculated  for  the   110  c.c.   volume  method  and 
purity  of  dilute  juiees  (7'1C   to  27-0    Brix)  and    Bri 
undiluted  thick  syrups;    per  cent,   of  sucrose  calculated 
for  the   110  c.c.   volume   method  and   purity  of  osn 
waste  water  ;   amount  of  call  nun  oxide  in  milk  of  lime  of 
various    densities. 

6frechsaal-Kalknder  fur  die  Kkramisches,  Glas 
UND  VERWANDTKN  fNDTJSTKIEN.  Hi  rausg.  «rln  n  von 
Dr.  I.  Kobrneb.  Verlag  voh  Mtiller  and  Schmidt, 
Ooburg,  1010.     Price  M.  2  50. 

ntALi  volume,  ol  pockel  hook  ,-ix.  and  form,  bound  in 
linen.  It  contains  a  calendar  with  blank  pa  pes  suti- 
divided  for  eaeh  day  of  the  year,  and  126  pages  of  subject 
matter,  containing  miscellaneous  information  likely  to 
be  of  service  to  those  engaged  in  the  ceramic,  glass,  and 
allied  indust 
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Koi.i.oin  /i  i  recHBDTi  Honographien  zur  reinen  and 
angewandten  Kolloidohemie,  herausgegoben  von  Dr.  W. 
0  i  u  u  i.  Band  I.  1 1  •  ifl  I  n.  2.  Verlag  von  T. 
Steinkopf,    Dn  idi  a  1009.     Pri  i    \i    2  10. 

Tins  svo  volume  oontain  a  monograph  on  the  tanning 
process   by  J.   von   Sohroeder  (set    thi    J      1909,    i-'Tsj, 

and    one    on      ill    eleel  I  ii  nl    met  lioil     I.  ,i,i,    ,,,nl 

of  changes  produoed  in  ohrom  it          I  by  t  he 

dm  iion  pi  light    bj   II    Uayi  i  '     i i  u 

Tanners'    \\n  Chemists1   Handbook.     B\    L,   K.   Levi, 
\ .  M . .  I M i  I  >.  and  E  V.  M  iktjkl,8.B.    S.  K.  Tate  Prinl 

Co.,  Broadway,  Milwaukee,  U.S.A.     1909.     P loli 

post  paid. 

sin  volume  containing  351   pages  ot    subject-matter,  in- 
,  ludingan  English  German  and  '  lerman-  English  dictionarj 
mniiiL'  I-  mi-,  in  i  upvinp  s:i  pages,  and  an  alphabetical 
index.     The   hook  contain  eful   for  analytical 

purposi  -  .  methods  for  the  analysis  of  tanning  materials, 
leather,   an  eB   used    in    the   tanning   industry; 

ahorl  d<  soriptions  of  tanning  materia  Is ;  notes  on  the  dye- 
ing of  leather;  a  mini  her  of  miscellaneous   recipes,   i 

Introdi  i  won  n    r.M'i  bimbntal  Inorganic  (in  mi- 
Authorised  translation  from  the  German  of  H.   iin.r/. 
Iiy  W.  T.  H.u.I.  ami  J.  \\  .   I'iiij  is.      J.  Wiley  ami  Sou-. 
\'  m      fork.     Chapman     and     Hall.     London.     1909. 

Price    1.2  ilols.  or  .ris.  lid.   in  I  . 
I2MO     volume     containing     lfvi     papes     of     -uliji  ■el-niattcr 
with   15  ill  The  text  is  classified  as  follows: — 

Filters  and  filtration.  Manipulation  of  glass.  Use  of  the 
blowpipe.  Cork  boring.  First  proup  of  acids  and  negative 
elements    anions).     liases.     Second  group  of  acids. 

Royal  Commission  on  Canals  i\h  Waterways. 
Vol.  VII.  Fourth  and  Final  Report  (England  and 
Wales,  mi!  Scotland)  of  the  Royal  Commission  ap- 
pointed to  enquire  into  and  to  report  on  the  Canals  and 
Inland  Navigations  ol  the  United  Kingdom.  [Cd. 
4979.]  Wvinan  a  s.m-.  Fetter  Lane.  London,  E.C. 
Price  2s.   lid. 


New  Books.* 

Austin,  L.  S.  :  The  metallurgy  of  common  metals, 
gold,  silver,  iron,  copper,  lead,  and  zinc.  2ml  cd.,  rev. 
ami  i  nl.  San  Francisco.  Mining  and  Scii  otitic  Press. 
1909.     404  p.  il.  0.  oL,  $4. 

Bornemann,    Dr.    K.  :     Die    binaren    tfetallegiei 
dn  3  Tin.)     I.  Tl.     (56  S.   m.     8  Taf.  u.   Al.li-elineal.) 
Lex.  S  .     Halle.  W.  Knapp.     1909.     M.  7. 

Do!  '.  Prof.  I.:  Grundzuge  der  Tonwaren-Industric. 
Zuni  Gebrauche  an  fm  hi.  Fortbildungsschulen  f.  Oefneru. 
Topfer.  (Lehrtexte  t.  Fachschulen.)  IV. 17  S.  m.  18 
Abbildgn.    8°.    Wien,    A.    Holder.    1909.    Boards.    86  Pf. 

/.»//.  A.  \V.  :  A  text-book  of  physical  chemistn  j 
theory  and  pracitice;  with  102  il.  and  83  tables.  Phila- 
delphia. I'.  Blakiston's  Sons  ,V  Co.  1909.  C.  9  +  370 
p.   0.  el..    $2.25  net. 

1  II  ii  ii  l:  ih>  t  Ihlorkaliums  aus 

H.otsal/..  An-:  "  Kale  |  (83  S.)  8°.  Halle.  W. 
Knapp.     1909.     M.  2.40. 

r,    Emil :     Introduction    to    the    Preparation   of 
dc     Compounds.     Translated     with     the     Author's 
sanction   from   the   oi  ••     eighth)  l  ed.   by   R.   V. 

Stanford.  With  19  Figures  in  the  Text.  Or.  8vo,  pp. 
xix. — 175.  London,  Williams  and  Norgate.  1909.  Net 
i 

Fotiier,  \.  :  The  Spectrum  of  Magnesium  Hydride. 
Ito,  sd.     London,  Dulau.     1909.     Net  2s.  ud. 

<•■  rlach,  Dr.  V.  :   Physiologische  Wirkungen  der  Benzoe- 

u.  .les  benzocsauren  Nation.        V,  95  S.  m.  15  Taf.) 
gr.  8°.     Wiesbaden,  H.  Staadt.     1909.     M.  ■',. 

P.  :    Physique,  Electricity,  Chiniic.     In-8.     Paris, 
ChaUamel.      1909.     Boards.     7   fr.   50. 
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••.  K.  .a.,  ami  Browning,  P.  K.  :  Outlines  of  qualita- 
tive cbamioa]  analysis.  2nd  ed.,  in.  New  York,  John 
Wilej  A  Sons,  1909.     6     it.,  p.  8°,  ol     J1.2S  net 

Baenig,  A.:  1>>-i  Schmirgel  u.  seine  Industrie.  Bine 
tevhn.  Stinti<'  fiber  moderne  Schleifmittel  u.  dieEntwii  klg. 
der  S<  lilcifmascliineiiindii-tne.  VIII  .  Ill'  S.  in.  15 
Abbildgn.  B°.  Wien  A.  Hartleben.  1910.  M.  3,  cloth 
M.      - 

//.//..  W.  J.:  The  calculations  ol  general  chemistrj  ; 
with  definitions,  explanations,  and  problems.  New  fork, 
1).  Van  Noetrand  Co.,  1909.      c.  7-9     174  p.  12°,  cl.,  $1. 

Kdnig,  Prof.  .1.  :  Chemie  der  menschlichen  Kahrungs- 
ii.  Genussmittel.     111.   Bd.     Untersuchung  \.  Nahn 

lussmitteln  u.  Gel  i   genstanden.     4.,  vollstandig 

umgearb.  Auti.  In  Genieinschaff  m.  Dr.  A.  Bomer, 
Pmf.  I'r.  Goppelsroeder,  Dr.  J.  Hasenbaumer  a.  a,  bearb. 
1.  Tl.  Allgemeine  Untersuchuiigsverfahren.  XIV.  77-  S. 
in.   406   Al'lul,.  -  -  1910. 

Bah  in,, i..  H.  26. 

Lampa,     A.:      Uebei     Absorption    n.     Brechunj 
Lichtesin  kolloidalen  Metallosnngen,  speziell  in  kolloidalen 

, ;,, 141.,-, mi;,  ii      [Aus:  "Sitzungsber.  d.  k.  Akad.  d.  Wi 
il7  s.i    gr.  8°.     Wien,  A.  Holder.     l!io:i.     55  Pf. 

heavens,  G.  I  '•  :  A  discussion  oi  methods  for  determining 
the  availability  of  phosphoric  acid  in  Thomas  phos] 
powder  (basic  slag  phosphate) ;   with  a  ton  script 

df    Wagner's    thod.     [New    York,    Coe-Mortimer    Co., 

24  Stone  Street]  [1909.]  1908  39  p.  il.  tabs,,  <>.  pap.  (Add. 
publishers  foi   i 

Lodcemann,  Dr.  <•■  :  Die  Beziehungen  der  Cheinic  zur 
Biologie  u.  Median.  (30  S.)  ?r.  8°.  Heidelberg,  C. 
Winter.  Veil.     1909.     80  Pf. 

Mindes,    J.:     Die    Selbstbereitung    phannazeul 
Spezialitaten.      2,,  verm.      Antl.      (IV.      52     S.)     kl.     8°. 
\\  i,  n.  P.  Dcutickc.     1909.     M  1.50. 

Ifoter,  Ur.  L  Die  Bestiinmungsmethoden  des  Wismuts 
n.  seine  Trennung  v.  den  anderen  Elementen.  (126  S.) 
Sainnilung  v.  E  Ugn.  ant  dem  Gebiete  del  i  hem.. 

technisch-cheni.  n.  physikalisch-chem.  Analyse.  X.  Bd. 
Hrsg.  v.  Dr.  B.  M.  Margosches.  Lex.  8°.  1909.  Stutt- 
gart. F.  Enke.      M.  4.  cloth  11   1.80. 

Nahn  Hrsg.     vom     Bunde 

deutscher  Nahrungsmittel-Fabrikanten  a.  -Handler  E.  V. 
2.  vielfael,  geand.  u.  mum.  Anil.  (VII..  108  S.)  gr.  8°. 
Heidelberg,  C.  Winter,  Verl.     1909.     M.  10.40,  cloth  11.50. 

an,    M.  :     Handw  Agrikultun 

2  Bde.     Leipzig.  W.   Engelmann.     1909.     About  M.  24. 

Perkin,    W.    H.,   and    Linn.    15.  :     An    Introduction   to 
itrj  and  Physics.     12rao.,  pp.  236.     London,  Mac- 
millan.     1909.     3s.  6d. 

Prag,  E.  :  A  course  in  dyeing  lor  garment  dyers. 
Philadelphia.  Modern  Dyer  and  Cleaner  Publishing  Co. 
[1909.]     4+90  p.  iL  8°,  $5. 

Bichards,    I!.    H.  :    Text    book  ,,f  ore  dressing.     New 
York,  McGraw-Hill  Bool;  Co.     1909.     700  p.  il.   - 
|S  net 

Sfltmutoll'i.    E.  :     Die    Brennofen    f.    Tonwaren,    Kalk. 
it.  Zemenl   n.  dergL  in.   besond.  Beriicksicht.  der 
Gas-Brenndfen.    2.,verm.    n.    umgearb.    Anil.      VI..    in] 
S.   m.   150  Abbildgn.)     8°.     Hannover,   Dr.    M    i 
1909.     M.  5,  cloth  M  5.80. 

r  ,,i.  V.  ■.   Arbeiten  aus  dem  Gebii  > 
Phyriologie.     [Aus:    "  Vrch     I    d    _•■       Physiol."] 
5.  Heft.     (III..  192  S.)  gr.  8°.     Bonn,  M.  Hager."   1909. 
M.   9. 

Troeger,   ■)..    and    Bauer,    10.  :     Jahresbcrichl    fib.     lie 
jrritte    der    Chemie    u.    verwandter    Telle 
ehaften.     Begrundel    v.    J.    Liebig   u.    II     Kopp. 
Ffir  1905—1908.     1.  Heft     (8.   I     240.    gr.  8°.     Braun- 
schweig, F.  Vieweg  ft  Sohn.     1909.     M 

Weber,  F.  :    Ontenrachungen  fib.  die   Wandlu 

u.    Fettgi  '  i'tlanzen,   insbesondere    der 

Biume.     Ausgefiirut    im    pBanzenphysiolog.    Institut   der 


k.  k.  Wiener  Universitat  [Aus:  " Sitzungsber.  d.  k. 
Akad.  d.  Wiss."]  (65S.)gr.  8°.  Wien,  A.  Holder.  1909. 
M.  1.75. 

Zerr,  G.,  n.  Riibencamp,  Dr.  K.  :  Hamllmeli  der 
brikation.  Lehrbuch  der  Fabrikation,  Untep. 
suchg.  n.  Verwendg.  aller  in  der  Praxis  vorkomm.  Korper- 
farben.  Mit  zablreichen  Abbildgn,  n.  Tabellen.  2. 
neu  bearb.  u.  verm.  Antl.  (XVI..  878  S.)  gr.  8°.  Berliny 
Union.   Zweigniedcrlassg.     M.   28,  <loth  M.  30. 

Zipser,  Prof.  J.:  Die  textilen  Rohmaterialien  u.  ihie 
■  itnng  zu  Gespinsten.  (Die  Materiallehre  u.  die 
Technologic  der  Spinnerei.)  Ein  Ix'hr-  u.  Lernbuch  f. 
textile,  gewerbl.  u.  hohere  techn.  Schulen  sowie  zum 
Selbstunterrichte.  Anf  Grund  des  Normallehrplanes  n. 
der  Instruktion  f.  den  technolog.  Unterricht  an  k.  k. 
Webschulen.  I.  Tl.  :  Die  textilen  Rohmaterialien.  Mit 
40  Orig.-Zeichngn.  im  Teste.  4.  Anfl.  (IX..  101  S.) 
gr.  8°.     Wien.     F.  Deutieke.     1909.     M.  1.50. 


*  Compiled  by  II.  Grevel  and  Co..  33,  King  Street) 
Covenl  Garden,  London  W.C.,  from  whom  all  the  works 
in  foregoing  list  can  be  obtained. 
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Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 

I.— GENERAL  PLANT;  MACHINERY. 
Applications. 

29.755.  Caldecott.    See  under  X. 

29,764.   Wilton.     Furnaces.     Dee.  20. 

29,780.  Kriiger.     Production  of  crystals.*     Dee.   20. 

29,879.  Collard.  Recovery  of  by-products  contained 
in  the  state  of  gas  or  vapour  in  the  atmosphere  of  works.* 
Dee.   21. 

.•1(1.009  and  3tU>7i>.  Haddan  ( Aktieholaget  Separator). 
Centrifugal  separators  with  filtering  apparatus.*  Dec.  23. 

30  080.  Tiemann.  Purification  of  solutions.  [Addition 
to  No.  25,644  of  1908.]*     Dee.  23. 

:'.<>.247.   Hartley.      Vacuum   filteis.     Dec.   28. 

30,363.  Rusdell.  Apparatus  for  transmitting  heat 
between  fluids.     Dee.  29. 

30.540.  Brownlnw.  Separating  liquids  from  solids 
by  centrifugal  force.     Dec.  31. 

Complete  Specifications  Accepted. 

27,939  (1908).  Jones.  Centrifugal  machines  for  sep- 
arating liquids  from  solids.     Dec.  30. 

8493  (1909).  Wedge.  Furnaces  having  superposed 
working  chambers.     Dec.  31. 

13.034  (1909).  Schmidt.  Liquefying  and  separating 
mixtures  of  gas.     Dec.  30. 

16,198  (1909).   Evil.     Rectifying  columns.     Dee.  30. 

18,742  (1909).  Makin.    Ser  under  XVIII. 

II      FUEL;    CAM    MINERAL  OILS   AND    WAXES. 

DESTRUCTIVE    DISTILLATION;     HEAT1NC; 

LIGHTING. 

\rri.i,   IT-IONS. 

29,752.    Evans.     Purification  of  coal  gas  and  like  gases. 

Dec.  20, 

29,930.  Fabry.  Removing  tar  from  coke-oven  gas, 
retort  gas,  &o.*     Dee.  22. 

30,148.  Von  Unruh.  Manufacture  of  incandescing 
bodie    tor  use  in  gas  lighting.*     Deo.  24. 

30,198.  Johnson   (Masehinen  u.    Armaturcufabr.    vorm. 
II.  Bieiicr  n  in  I  Co.).  Controlling  Die  How  of  gases,  especially 
oal-disrilling  retorts.*     Dec.  24. 
:;ii.u'i".'.    Boull   (Groeling).     Utilisation  oi  natural  gases 
or  petroleum  distillation  gases.*     Dee.  24. 

.mi,.   Parker.        Destructive     distillation     of     coaj. 
De<    29 
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COMPI  I   n     Bp]  Mil.    LTIOH8     Al  I  l  l'l  ll' 

23,043   i  1908]    V\  ili. .n.      Purifii  ktion    -  I    ga     obi d 

llallon    ..1    c  irt'cni.  <  "ll       in  1 1,  i  i.il       ,mi.I    recovery 

lui'l        Dei     .i 

In. 'nil. I.  Ill  hiii-iiI    . 

:il. 
7 1     1909)    Robin.    Incandoai  on!  ga  ■  manl  Li         I  '■       IJ 

282     > I)    Cool  Miiiiit.n  turo     ol      refraotoi 

•lei luutoi         I ). -I-.    31. 

1629    (1009).  Lowes.         Inoandescenl     gaa     mantles. 
I'.       31. 
i.i  ii     1909)    Ji  mi  Purifj  mi.     ii, J  ng   ^]kiii 

lime,      I  lei  .  3U. 
11,442  (1909).  Gewerkschafl  derSfa  inkohlenzeche  Monl 

S  VII. 

12,467     (1909).      II. nl. I. in        Bruno    Patent*    Verwei 

ugsges.).        Manul  ncluro     of       iin  i  H. |.    cenci       Ii 

D      'in 

16,404  (1909).  Kiilm.  Firing  Eurnacea  with  tar  and 
other   heavy   hydrorarl liquids.     Dec.   31. 

IV.     COLOl  RING  MATTERS  AND  Dl  ES 
Aim-i  ii  i  noNs. 
29.794.  Johnson    (Badische   Anilin   und   Soda    Fabrik). 
Manufacture    of    halogenatcd    indigo    colouring    matters 
.  mi, I  derivatives  thereof.      I  lee.   30. 

10.197.  Johnson    (Badische    Anilin    und    Soda    Fabrik). 

M  .ii'  table  indigo-white  preparations,      her.  24. 

30,297.   Newton    (Bayer    und    Co  I.        Manufacture    "I 

dye-stuffs.     I  Addition  to  No.   1397  of  1909.]     Dec.  28. 

11,480.     I'Uiiiaim.         Manufacture     of     anthraqui le 

lives.     [(}<  i.    \ ,.[•'- -  March   15,   1909.]*     Dec.  30. 
■'ii  mil  Johnson   (Badische    Anilin    und    Soda    Fabrik). 
ufacture    of    eompounds    of     the    anthracene    series. 
D      30. 

I  0MP1  i   '  i     SPJ  '  ii  ii   ITIOKS     \'  '    IP  i  i  D 
1600(1909).   Newton   (Bayer   und   Co.).      Manufacture 

stuffs  i>f  the  ■_  ill  ii  )  ■'  nine    ei  ii         I 30. 

6727  (1909)  Bloxam  (Act.-Gos.  f.  Aniliniabr.).  Manu- 
facture of  a  monoazo  dyestufi  for  chrome-mordanted 
wool.     Dec.  31. 

92  (1909)  Johnson  (Badische  Anilin  und  Soda 
l-'ulirik).  Manufacture  of  halogenated  indigo  colouring 
matters.     Dei .  30. 

7820  (1909)  Newton  (Bayer  und  Co.).  Manufacture 
el  mill   wool  dyestuffs.      Dec.   30. 

08     i 'Newton   (Bayer  und  Co.).      Manufacture 

of  a  iu  »  dyestuff.     Dec.  30. 

\       FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 
Applications. 
29,991.     Schwalbe.     Refining    all    kinds   of    celluloses 
or  ligneous  fibres.*      I  le  .  22. 

137.  Muller.   Rendering    cardboard     nr     pasteboard 
impervious  to  light  liquids  and  grease.     Dec.  2tv 

90,510.  liebauer.  Manufacture  of  artificial  silk  and 
faliri.s  thereof.*      Dec,  30 

Com  i ■  i . i  i'i:  Spboipii  s  i  ions    Aocbpi  bb. 
27,676  (1908).    Ptiel  and  Siebert.      Process  tor  obtaining 
textile  fibres.      Dec.  30. 

63  (1908).   Maleolmson    (De    Lamarre).     Treatment 
mil  othei  inf.      I  Ii  c.  30, 

12,976  (1909).    Reeser.    Manufacture  of  sin  jeets 

from  acetylcellulose.      Dec.    31. 

15,107   (1909)    Hentschel.      Drying   paper  webs  coated 
•  •ii  U.ili  aides.     Dei  .  31. 
15,190  (1909).   Brandenberger.      Manufacture  of  cellu- 
ilms.     1 1.      30. 

\l      BLEACHING:     DYEING;     PRINTING; 
FINISHING 

Al'l'LlI  ATI'  IS  - 

29,723.   Warburton.     Appliances  foi  bleaohingoi  dyeii 

yarn  in  the  cop.  cheese,  or  other  dense  form.     Dec.  20. 

'-"■'.025.  Denman.  L'olour  printing  on  fabrics  and  the 
like.     Deo.  22. 

30,243.  VVarburton.  and  Cuss.  Dyeing  machines  for 
cops,  cheeses,  and  similar  dense  bodies  of  yarn.     Dec.  28, 


30,273.  Briokhill  and  Barnes.  Cotton  fabii  dyed 
«iih  aniline  bkv  I       Dei     28. 

;"  '"  -    Jol Badi  'in     \n:liii    und   Soda    Fabrik). 

I  'i  ■  barging  dyed  material  and  pasti     therefor.     Dec.  30. 

I  '•  'MI'I   I    I  I.    Sl'l  .    II  I,    \  I  [I  INS     Ai  '    U'TI.H 

0034  and  13,483  1 1909).  Roberl  on.  Calioo  printing 
machines.     Deo.  30. 

22,986  1 1909).   Piatt,    and    Tin*      I  objured    Spinn 
Co.     Apparatus  for  dyeing  and  limilarlj  treating   textile 
materia]  on  bobbins,  &o.     Deo,  30. 

VII.     ACIDS,     ALKALIS,    SALTS;     NON-METALLIC 

ELEMENTS. 

Al'l'l.ii   \  riONS. 

29,795.  Johnson  (Cliom.  Fabr.  Griesheim-Elektion). 
Manufacture  ol  alkali   metals.     Dec.   20. 

29,962.   Falk.    8a   andei   XIII. 

30,151.  Blako  and  Smart.  Kilns  for  revivifying  animal 
charcoal,  Ac*     I  lei     24, 

30,196.  Raschen,  [mison,  and  United  Alkali.  Co. 
Purifioation  of  arsenical  sulphuric  acid  and  obtaining 
ii  enio   therefrom.     Dec.   24. 

30.323.  I'l'llm.  and  Bedworth  Barium  Co.  Manufacture 
.a  barium  oxide.     Deo.  2s. 

30.324.  Pcniakoff.  Manufacture  of  alkali  aluminates.* 
Deo.  28. 

30,389.  Soc.    Anon,    pour  I'Utilisation   de   l'Air  el 
Derives.     Purification  of  barium  carbonate.    [I'V.  Appl., 
Jan.  21,  1909.]*     Dec.  28. 

30,369.  Burns.  Manufacture  of  Bulphuric  acid  and 
plasters  or  oements  from  anhydrites.     I ».-,-.  211. 

30.379.  Johnson  I  Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  stable  anhydrous  hydrosulphites.     Deo.  29. 

30.380.  Johnson    (Badlsohe    Anilin    und    Soda    Fabrik). 

Manufacture   of    ammonia.    [Comprised    in    No.    15,641 
of   1909.]     Dec.  29. 

30,3Sti.  Eerve.  Manufacture  of  soda  crystals.* 
I  >ec.  29. 

30,602.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  nitrate.     Dec.  30. 

30,503.  Johnson  i.  Badische  Anilin  und  Soda  Fabrik). 
Removal  of  nitrous  acid  from  solutions.     Dec.  30. 

Complete  Speouii  itions  Accepted. 
25,208  (1908).  Greenwood.     Electrolytic  deoompo  itiou 

of   alkaline   ^alt-.       Dec.   30. 

27,587  (1908).  Rollin,  and  Hedwortb  Barium  Co. 
Manufacture  of  anhydrous  barium  hydrate.     Dec.  30. 

27,692  (1908).  Etazard-Flamand.  Dividing  air  into 
it^  elements  by  fractional  distillation.     Deo.  30. 

J7.7T t  illtdS).  Riilicr.  Production  of  phosphate  pre- 
cipitates.     Dec    30. 

28,674  (1908).  Dewranoe  and  Williams.  Manufacture 
ol  alkaline  cyanides.     Dec.  30. 

5799  (1909).  Comp.  Gen.  d'Electro-Chimie  de  Bozel. 
Manufacture  of  metallic  silicidee.     Dec.  30. 

641 1   1 1909).  Jones.     See  under  II. 

11,275  (1909).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).    Manufacture  ol  calcium  nitrite.     Dec.  31. 

11.442  (1909).  Gewerkschaft  der  Steinkohlenzeche 
Mont  Cenis.  Manufacture  of  ammonium  sulphate  from 
distillation   gases.      Dee.   30. 

23,645  (1909).  Meyer,  and  Soc.  Chim.  des  Dsines  du 
Rhone.      Manufacture  of  zinc   sulphide.      Dec.   31. 

VIII.  -GLASS;    CERAMICS. 
Aimt  [(  vri"\s 
30,220.  Thompson.     Manufacture  o*  glass  from  cheap 
material.     Dec.   24. 

30.23:1.  Helliwell  and  Helliwell.  Manufaotun  of 
abrading  or  |  ><  >li  -~1 1 1  n  lt  powders.     Dec    24. 

Complete  Spki  imcation  Aa  kptjsd. 
5722  (1909).  West  and  Lewis.     Potters    kilns  oi  oven 

Dec.     31. 

EX.— BUILDING   MATERIALS 
Applh  itions. 
29,753.  Poths.       Rotary    kilns    for    burning    cement 
Addition  to  No.   13,440  of  1908  |*     Deo.  20 


PATENT   LIST. 
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".  Elliott.    Drying  or  seasoning  timber.     Deo.  22. 
30,259.  Stephenson  ana   Duerden.     Kilns  for  burning 
bricks  and  tuee.     Deo.   28. 

ktoham  and  Gale.    Lithographio  stone.  Dec.  28. 
30,359.  Bun.-.    See  under  VII. 

g      METALS;     METALLURGY    INCLUDING    ELEC- 
TRO METALLURGY. 

Al'I'I .li  ATIONS. 

29,755.  Caldecott  Separating  liquid  from  crushed 
ore  products  or  other  granular  material.*     Deo.  20. 

^!».77vt.  Von  Sohlippenbach.  Apparatus  toi  continuous 
oxidation,  reduction,  or  other  treatment  of  ores.  &c.  [Ger. 
Appl..  Jan.  23.  1909.]*     Deo.  20 

29,916.   Portheim.   Alloying  lead  and  aluminium.  De<    22. 

30,182.  Salman  and  Pioard.  Recover]  of  oxidised 
mineral  substances.     I  tec  24. 

30,341.  Johnson.  Extraction  oi  gold  and  other  metals 
from  their  ores.      Dee.  28. 

".o.:;T7.  I'ito.  Smelting  silver-niokel-cobalt  and  arsenic 
ore.*     Dec.  29. 

30,425.  Marks  (Colorado  Iron  Works  Co.).  Treatment 
of    ores.*      Dee.    29. 

ii'i.nt  Specifications  Accepted. 

28,608  (1908).  Stewart.  Treatment  of  alloys  of  tin 
am!  copper  to  separate  the  metals.     Dee.  31. 

•    09  (1908).  Stewart.     Treatment  of  tin  alloys  con- 
taining silver  to  separate  the  metals.      Dec.  31. 

28,551   (1908).    Jensen  (Spitz).  Separating     tin     or 

other  metals  from  waste  metal,  old  metal  ware,  alloys,  &c. 
Dec.  81. 

6138  (1909).  Steinweg.  Soldering  aluminium  and 
metals  rich  in  aluminium.     Dee.  30. 

13..V>3  11909).  Gayley.  Drying  air  particularly  for 
use  in  metallurgy.     Deo.  31. 

XL— ELECTRO:CHEMISTRY. 
Applications. 
29,706.   Luckow.         Method     of     regenerating     storage 
batterie-.*     Deo.  20. 

30,463.  Sehulte.  Apparatus  for  electrolyticaliy  removing 

grease  from  objects  to  be  galvanised.*     Dec.  30. 
30,603.  Wassmer.     Thermally    treating   substances    of 
inferior  conductivity.     Dec.  31. 

Complete  Specifications  Accepted. 
25,208  (1908).  Greenwood.    See  under  Vll. 
212s  (1909).  British    Thomson-Houston   Co.     (Geneial 
Electric  Co.).    Electric  insulating  material.     Dec.  31. 

XII.— FATS;    OILS:    WAXES. 
Complete  Specification  Accepted. 
17.271  (1909).  Filbert.    Cottonseed  oil  and  food  com- 
pounds of  which  cottonseed  oil  is  an  ingredient.     Dec.  30. 

X1IL— PAINTS;      PIGMENTS;      VARNISHES; 
RESINS. 
Southern  Manufacturing  Co.).     Extrac- 
t  on     of     turpentine,    oils,     and     other     products     from 

w I  *     Dm.  21. 

29,902.  Falk.   Manufacture  of  white  lead.*     Dec.  22. 

XIV-    INDIA RUBBER;      GUTTA-PERCHA. 
Applications. 
29,864.   Dreyfus,  Friedl,  Bcntley,  and  Clayton   Aniline 
Co.     Recovery  ol   mbber  from  old  or  waste   vulcanised 
rubber.     Dec.  21. 
30,447.  Cockcrill.   Production  of  india-rubber.     Dec.  30. 

XV.— LEATHER;     BONE;     BORN;    GLUE. 

API  in  vn'in. 
30,272.  Wintei bottom     and     Barnes.         Manufacture 
of  imitation  leather.     Dec.  28. 

Complete  Spectfh    won    Vccepted. 
12.211  (1909).  Prate.     Leather  and   prooet     ol    manu- 
facturing same.     Dee.   31. 

XVI— SOILS  :      FERTILISERS,  f 
Complete  Specification  Ao  epted. 
26,867  (1909).  Mines   de  Manganese  de   Las   Cabeeses. 

timulant  manure  having  .t  base  o)  oxide  "i  ma 

30. 


XVII.— SUGARS ;    STARCHES;    GUMS. 
Application. 
30,390.   Holste.      Bleaohing-staroh.*     Dee.   29. 

Complete  Speclto  ltios  Accepted. 
17,637     19091    Steel.       Manufacture    of    invert     sugal 
and  glucose  in  transpm  I  a  Me  form.      Dee.  30. 

XVI 1 1.     FERMENTATION   INDUSTRIES. 

Application-. 
29,757.  Black  and  Levin.    8a  under  XIX. 
30,181.lBoult     (Wahl).        Manufacture    of    fermented 
hopped  beverages.*     Dec.  24. 

30.223.  Buxton.     Using  hops  in  brewing  beer.     Dee.  24. 

30.224.  Buxton.  Conditioning  beer  for  bottling; 
Dec.  24. 

30,476.    \\  Intake      Brewing  process.     Dec.  30. 
30,594.  Sefton-Jones  (Elmassian).     Quick  malting  pro- 
cess.     Dee.  31. 

Complete  Specifications  Accepted. 

18.742  (1909).  Makin.  Apparatus  for  drying  brewers' 
refuse,  hops,  grains.  &c.     Dec.  30. 

19,257  (1909).  Huge.  Production  of  a  denaturing 
agent  for  spiiits.     Dec.  30. 

XIX.     FOODS.       WATER    PURIFICATION; 
SANITATION. 
Applications. 
•_". '. 7 r;"7 .   Normandy.        Apparatus    for    water    distilline 
and  filtering.     Dec.   30. 

29,757.  Black  and  Levin.  .Manufacture  of  vinegar. 
Dec.  20. 

30,303.  Gobbi.  Apparatus  for  purifying  water  or  other 
liquids.     [Ft.  Appl.,  April  19,  1909.1*     Dec.  28. 

30,397.  Henri.  Helbronner,  and  von  Recklinghausen. 
Sterilisation  of  liquids.     Dec.  29. 

30,612.  Nogier.  Sterilising  liquids.  [Fr.  Appl.,  Feb.  17, 
1909.]*     Dee.  30. 

Complete  Specifications  Accepted. 
28,507   1 1008).    Bloxam  (Thomas).      Bleaching  or  con- 
ditioning  Hour.     Dec.  31. 

17.271   (1909).  Filbert.     See  under  XII. 

XX.— ORGANIC     PRODUCTS:      MEDICINAL     SUB- 
STANCES ;    ESSENTIAL  OILS. 
Applications. 

20.751.  Newton  (Bayer  und  Co.).  Manufacture  of 
pharmaceutical  compounds.  [Addition  to  No.  27,030  of 
1909.]     Dec.  20. 

29,787.  Buseh,  and  Mulling  und  Co.  Preparation  of 
-alts  of  guaiacol-sidpho  acid.*     Dec.  20. 

30,592.  Newton  i  Bayer  und  Co.).  Manufacture  ol 
pharmaceutical  compounds.  [Addition  to  No.  28.1011 
of    1909.]     Dec.    31. 

Complete  Specifications  Accepted. 

I.iil  (1909).  Zimmermann  (Cliem.  Fabr.  auf  Action, 
Muni.  E.  Schering).  Manufacture  of  albumose-silver 
compounds.     Dee.  30. 

11,108  (1909).  Wellcome  and  Pyman.  Manufacture  of 
therapeutic  compounds.     Dec.  31. 

XXI.— PHOTOHKAPHIC       MATERIALS 

AND   PROCESSES. 

Complete  Specifications  Accepted. 

L'T.iixT  (I'.ioni.  Sue.  Anon.  Lf>  Photograpbie des Couleun, 

Bury,   and   Bastyns.     Printing  on   paper  of  photographs 

in  colour.     Dec.  30. 

50  (1909).  Duncan.  Preparation  of  plates  and  Minis 
for  producing  coloured  pictures  by  photography.     Dee.  31. 

XXII.—  EXPLOSIVES  ;     MATCHES. 
Application. 
29,882.    Claessen.        Manufacture    of    smokeless    gun- 
powder.*    Dec.  21. 

Complete  Specification  Accepted. 
_-.V14  (190S).   Andersen.      Explosives.     Dec.   31. 

XXIII.— ANALYTICAL  PROCESSES. 
Application. 
30.478.   Foster.       Pvrometers.     'U.S.    Appl.,    Feb     lo, 

l •     Dec.  30. 
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Official  Notice. 


CLASSIFICATION     OF    JOURNAL    AND    PATENT 
LITERATURE. 

January  1st.  1910, the  Journal  and  Patent  Litera- 
ture has  beer  classified  and  entitled  a9  follows: — 

I.  General  Plant;  Machinery. 

:'    *.   Fuel ;  Gas;  Mineral  Oils  and  Waxes; 

B.  Destructive    Distillation;   Heating;   Lighting. 
3.  Tar  and  Tar  Products. 

i  liters  and  Dyes. 
5.  Films;  Textiles;  Cellulose;  Paper. 

ohing;  Dyeing;   Printing;  Finishing. 

7.  Acids;  Alkalis;  Salts;  X'on-metallic  Elements. 

8.  Glass ;  Ceramics. 

9.  Building  Materials. 

10.   Metals  ;    Metallurgy,    ineluding   Electro-Metallurgy. 

I I.  i  i    temistry. 

12.  Fats;   I  ''1-  ;   Waxes. 

13.  Taints  ;  Pigments  ;  Varnishes  ;  Resins. 

14.  India-Rubber ;  Gutta-Percha. 

15.  Leather;  Bone;  Horn;  Glue. 

10.  Soils ;  Fertilisers. 

17.  Sugars;  Starches;  Gums. 

18.  Fcrmentatiou  Industries. 

19.  a.  Foods; 

B.   Water  Purification  ;   Sanitation. 

20.  Organic   Products ;   Medicinal  Substances ;   Essential 

Dfls. 

21.  Photographic   Materials   and   Processes. 
Explosives  ;  Matches. 

23.  Analytical  Processes. 

24.  Miscellaneous  Abstracts. 

Charles  G.  Cress  well,  Secretary. 


London  Section. 


Mtfting  htld  at  Burlington  House,  on  Monday,  January  3rd, 
1910. 


DR.    J.    LEWKOW1TSCH   O   THE   CHAffi. 

The  Chairman  referred  in  feeling  terms  to  the  great  loss 
and  tho  Section   bad    suffered  through   the 
death  of  Dr.  Ludwig  Mond,  F.R.S. 


THE  RELATION  BETWEEN  THE  MINERAL  AND 
THE  CHEMICAL   INDUSTRIES. 

BY   GEORGE   T.    HOLLOWAY. 

To   adequately   deal   with   this   subject   would   occupy 

the   time   of   many  meetings   and   necessitate  dealing  at 

rth    with     branches    which    are    much    better    left   to 

individual  specialists.     So  simple  a  mineral  as  salt  might, 

for  instance,  form  the  basis  of  a  series  of  papers  on  the 

alikali  industry,  the  "  mineral  "  known  as  clay  could  be 

11  with  by  those  versed  in  the  ceramic,  pottery  and 

allied   industries  and   by   the  furnace   builders,   &c,   and 

many  others  among  the  minerals  and  mineral  substances 

referred  to  later,  could  he  similarly  treated. 

It  is  m v  intention,  therefore,  to  consider  the  subject 
generally,  although — so  far  as  possible — always  from 
the  point  of  view  must  important  to  those  engaged  in 
chemical  industry,  and  to  draw  especial  attention  to  the 


i    in    which   minerals   arid    mineral    aggregates   are 
produced  in  nature,  and  gin. 

ally   associated    or    Income   associated    together. 

In  i  ■  ■■    ■  i   parity .  mim  cal -  are  definite 

chemical   compounds — chemicals  as  truly   as   the   inanu- 
1   in., I     products — but     made     by     natural     processes. 
It  is,  in  foot,  now  possible  to  manufacture  > 
of  "mineral        by  artificial  means,  such  products  being 
often  so  true  to  nature  as  to  almost  defy  di  tei  trion,  and 
being  of  considerable  commercial  importance. 
It  is  i rue  that,  in  nature,  replacements  are  numerous, 
the    composition    of    certain    minerals    being    frequently 
varied  and  complicated  bj  the  partial  substitution  of  one 
element     for    another    without    interfering    with    their 
crystalline  habit,  but   the  same  applies  to  manufactured 
chemicals,  as  is  well  instanced  in  the  case  of  the  alums. 
.Minerals    also    so    commonly    occur   in    admixture    that, 
although  titeeuinponent    minerals  maybe,  and  frequently 
are,  chemically  pure  substances,  they  require  to  be  separ- 
ated in  order  that  thoir  respective  commercial  values  may 
be  reaili/.ed.     In  the  case  of  the  majority  of  metalliferous 
i  als,  mechanical  "  dressing  "  or  a  preliminary  metal- 
lurgical or  chemical  treatment  is  a  necessity. 

In  the  hope  of  being  able  to  avoid  the  men-  stringing 
together  of  a  series  of  isolated  facts,  and  to  correlate  such 
details  as  can  be  given  in  the  time  at  my  disposal,  it  is 
my  intention  to  trace  the  formation  of  certain  typical 
minerals  from  their  primary  igneous  source,  the  molten 
magna  or  its  solidified  representatives,  whose  molecules, 
through  natural  agencies,  have  ultimately  become  re- 
arranged into  the  forms  familiar  to  the  mineralogist. 
Much  matter  must  be  omitted  and  many  important 
sources  of  minerals  and  causes  of  mineralization 
ignored,  while  what  may  appear  to  be  undue  attention 
must  be  given  to  certain  factors,  in  order  to  emphasize 
the  connection  between  the  mineral  and  the  chemical 
industries,  Many  highly  important  mineral  substances 
such  as  coal,  petroleum,  asphalt,  bitumen,  &c.,  and  many 
metallic  minerals,  have  for  instance  been  dismissed  in  a 
few  lines  or  left  out  entirely. 

In  the  production  of  mineral  substances,  the  action  of 
nature  differs  in  no  way  from  that  of  the  chemist  or 
metallurgist,  but  she  has  the  advantage  that  her  supply 
of  raw  material  is  unlimited,  that  her  resources  as  to  fuel, 
fluxes  and  labour  are  unbounded,  and  that  such  details  as 
time  and  balance  sheets  are  matters  of  indifference. 
Heat,  water,  air  and  time  are  the  principal  factors  through 
which  her  work  is  accomplished. 

Our  knowledge  as  to  the  composition  of  the  earth  is 
mainly  confined  to  the  examination  of  a  thickness  of  the 
crust  extending  for  less  than  fifteen  miles  from  the  top 
of  the  highest  mountain  to  the  lowest  depths  of  the  sea 
(but  practically  only  of  definite  value  for  quite  a  small 
proportion  even  of  this  thin  layer),  out  of  the  4000  mile3 
separating  us  from  the  centre  of  the  earth.  It  is  true 
that  volcanic  disturbances  afford  some  clue  to  the  con- 
ditions existing  at  greater  depths,  but  the  composition 
of  the  ejected  material  differs  in  no  way,  except  in  physical 
condition,  from  the  deposits  with  which  the  mining  man 
has  to  deal. 

The  fact  that  the  density  of  the  earth  is  about  5-5  (a 
little  higher  than  that  of  magnetite)  while  the  average 
density  of  the  crust  works  out  at  rather  over  2"6  (about 
the  same  as  that  of  quartz,  which  is  a  distinctly  light 
mineral),  shows  that  the  composition  of  the  interior  must 
be  largely  different,  either  generally  or  locally,  from  that 
of  the  crust. 

Many  attempts  to  estimate  the  relative  proportions  of 
the  principal  elementary  constituents  of  the  earth's 
crust  have  been  made,  the  latest  being  that  of  F.  W  . 
Clarke,  who  in  1900,  published  figures  based  on  analyses 
of  830  samples  of  the  older  crystalline  rocks  throughout 
the  world,  and  ignoring  water  and  air.  In  1898  and  1899, 
Professor  Vogt,  of  Christiania,  published  an  estimate, 
in  which  the  rocks,  air  and  sea  are  included  together. 
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The  figures  of  Clarke  and  Vogt  are  as  follows  : 


Clarke. 

per  cent. 
47-02 

Vogt. 
per  cent 
.     50-00 

2S-06 

.     26-00 

0-17 

0-12 

0-20 

0-09      . 

003 

0-07      . 

006 

0-01     . 

0-17 

0-01     . 

0-03 

'l    

8-16      . 

0-02 
7-45 

4-64 

4-20 

3-50      . 

3-25 

B-62 

2-35 

-j-;;;. 

2-35 

2-63      . 

2-40 

0-41 

0-80 

0-07 

0-07      . 

0-07 
0-17 

100-00  100-00 

It  will  be  noticed  that  the  number  of  elements  included 
in  these  estimates  is  small  when  compared  with  the  SO  or 
more  known  to  exist  in  the  earth's  crust.  Of  those  in- 
cluded, only  eight  are  of  special  interest  as  regards  quantity, 
while  of  those  omitted,  the  proportions  are  so  small  that 
probably  tew  exceed  yj^  of  one  per  cent. 

It  is  interesting  to  note  the  great  preponderance  of  non- 
metals  over  metals,  the  former  constituting  about  75  per 
cent,  of  the  total,  while  aluminium,  which  by  the  mineral- 
ogist may  almost  be  considered  a  non-metal,  accounts 
for  at  least  one-third  of  the  remaining  25  per  cent. 

The  principal  elements  occur  as  oxides  and  the  pro- 
portions in  which  such  oxides  exist  have  been  calculated 
by  Clarke  as  follows  : — 

Per  ceut. 

Silica  (SiOs)   59-71 

Alumina  (AJ,Os)    15-41 


Ferric  oxide  (Fe2Oa> 
Ferrous  oxidv 

Lime  (CaOi     

MnO) 

Potash  (K.O)     

Soda  (>Ta.O> 

Water  (H.O) 

Titanic  acid  (Ti02)     . . . 
Phosphoric  acid  (P.Oj) 


2-63 
3-62 
4-90 
4-36 
B-80 
3-55 
1-52 
0-60 
0-22 

99-22 


It  is  interesting  to  note  that  titanium,  which  we  are 
accustomed  to  regard  as  one  of  the  rarer  elements,  occurs 
in  greater  proportion  than  most  of  the  commercial  metals, 
but  one  must  remember  that  most  rocks  and  most  alu- 
minous minerals  contain  titanium  either  as  an  accessory 
mineral  or  as  an  impurity,  although  true  titanium  minerals 
such  as  rutile,  ilmenite,  &c.,  are  comparatively  rare. 
The  proportion  existing  in  the  earth's  crust  is,  however, 
no  criterion  as  to  the  amount  of  an  element  commercially 
Available.  Iron,  for  example,  is  present  in  the  crust  to 
the  extent  of  over  •)'  per  cent.,  but  the  great  bulk  exists, 
as  in  the  case  of  titanium  and  aluminium,  only  in  the  rock 
matter  or  in  other  forms  not  available  for  use. 

It  will  be  observed  that,  with  tew  exceptions,  none  of 
the  ordinary  metals  of  commerce  are  included  in  the  above 
estimates,  the  proportions  being  tar  too  small  for  individual 
mention.     Even  lead,  with  its  annual  production  of  about 


1,000,000  tons  per  annum,  copper,  with  its  production  of 
about  762,000  tons,  zinc  and  tin,  with  their  respective 
annual  productions  of  over  724.000  tons  and  over  108,000 
tons,  are  all  included  among  ■'  other  elements,"  as  also 
are  the  precious  metals.  It  may  be  mentioned  here  that 
all  figures  throughout  this  paper  are  in  tons  of  2240  lbs. 
Notwithstanding  the  fact  that  gold  is  almost  as  widely 
distributed  as  water  and  is  the  most  sought  after  of  all  the 
metals,  the  21  million  or  22  million  troy  ounces  of  "  fine  " 
gold  extracted  annually  and  valued  at  from  89  million 
pounds  to  93  million  pounds,  is  in  fact,  one  of  the  least 
important  of  nature's  products,  when  quantity  is  con- 
sidered. It  is  probably  produced  at  a  loss,  allowing  for  the 
expenditure  on  tho  unproductive  enterprises  of  the  gold- 
seeker.  The  ore  from  which  this  gold  is  obtained  averages 
throughout  the  world  under  one-tbird  of  an  ounce  of 
precious  metal,  or,  sav,  one  part  in  98,000,  and  amounts  to 
well  over  60,000,000  tons. 

Apart  from  metalliferous  veins  which  have  filled  fissures 
in  the  earth's  crust  from  below,  the  primary  source  ot  most 
minerals  is  the  fused  or  igneous  matter  which,  by  rapid 
cooling  at  the  earth's  surface,  has  yielded  lava  or  the 
natural  glasses,  the  latter  being  known  as  obsidian  in 
the  case  of  highly  silicious  matter,  and  by  other  names 
when  more  basic  in  composition.  This  fluid  or  semi-fluid 
igneous  matter  has  often  been  acted  upon  by  steam  and 
other  gases  or  vapours,  and  has  thus  given  rise  to  vesicular 
and  hair-like  tortus  of  lava,  the  former  of  which  is  known 
as  pumice.  When  such  igneous  matters  have  been  slowly 
cooled  under  pressure,  as  is  the  case  with  the  deeper-seated 
masses,  such  highly  crystalline  rocks  as  granite,  syenite, 
dionte,  &c,  or  such  semi-crystalline  rocks  as  rhyolite, 
trachyte,  andesite,  and  basalt  have  resulted,  according  to 
the  rate  of  cooling.  As  with  furnace  slags,  so  in  nature, 
rapid  cooling  tends  to  produce  glassy  products,  and 
slower  cooling  the  more  stony  or  crystalline  varieties. 

Taken  in  mass,  the  natural  glasses,  having  been  produced 
from  the  same  molten  mass  or  magma,  have  the  same  com- 
position as  the  corresponding  serni  or  highly  crystalline 
rock.  During  the  slow  cooling  to  which  the  latter  have 
been  subjected,  however,  aided  often  by  the  action  of 
volcanic  gases,  steam,  and  other  agencies,  whose  powers 
under  the  conditions  existent  are  scarcely  comparable 
with  any  of  which  we  have  actual  experience,  the  minerals 
to  which  they  oho  their  crystalline  structure  have  separated 
out.  The  more  basic  minerals  usually  crystallize  out 
first,  the  order  of  separation  being  one  of  decreasing 
basicity,  the  quartz,  which  may  be  regarded  as  the  excess 
of  the  acid  constituent,  silica,  or  that  unused  by  tho  bases, 
crystallizing  last  of  all,  and  commonly  enclosing  many 
of  those  minerals  which  were  first  formed.  The  partial 
solidification  of  a  rock  magma  therefore  usually  results 
in  the  increased  acidity  of  the  remaining  fluid  portion, 
so  that  the  compositon  of  rock  magmas  may  vary  between 
highly  acid  and  highly  basic,  and  in  classifying  the  igneous 
rocks,  we  must  recognise  a  transition  from  the  vitreous  to 
the  crystalline  state,  and  a  variation  in  chemical  composi- 
tion trom  highly  acid  to  highly  basic. 

A  concise  classification  of  the  igneous  rocks  is  difficult, 
but  for  general  purposes  a  tabulated  statement  such  as 
the  following  is  convenient : — 


Igneous  Socks. 


- 


Acid. 
B0-8S1 


Intermediate. 


65-60% 


Vitreous. 


Pumice. 

nan. 
Pitehstone. 


Trachyticpitchstone. 


60-55%. 


Andesitic-glass. 


Hemi-crystalline. 


Ithyolit.-. 
Quartz-felsite. 


Trachyte. 


Andesite. 


Basic. 

55-46%. 


TJltra-Basic. 
Less  than  45%. 


Tachylyte. 


Basalt, 
Dolerite. 


Holo-crystalliue.      i 


Grai 
(Pegmatite). 


Syenite. 


Diorite. 


Gabbro. 


Picrite. 
Peridotite. 


Essential 
Minerals. 


Quartz. 
Felspar 
lflca 


Felspar. 
Hornblende. 


Felspar. 
Hornblende. 


Felspar. 
Augite. 


Basic  ferro-maa- 
nesian  minerals 
(olivine,  <£c). 


Vol    \\i\.v-.ji      SOLLOWAI     RELATION  BETWEEN  MINERAL  AND  CHEMICAL  INDUSTRIES.     r.5 


In  the  forcg u  table,  it  will  !"■  Men  that  the  i 

mineral  constituents  ol   the  orystalline   rooks  are  wm, 
I. tit  ii  must  nit  bo  supposed  that  those  are  the  only  mini 
.  (it.     (in  tin  rs  aplote  list  of  t  in 

.  v    nun.  i  ,l-   would   I"'    bot  Ii    I1  i "j 1 by    and   im- 
i.  a    nt    ill-  iportant    i  oald, 

ided  in  the  table. 
.   ,i ,t  purpose,  it  will  be  convenient  to  consider 
the  orystalline  as  a  whole,  and  the  follow- 

ing tablo  is  intended  i  i  indicate  the  more  important  ol 
iln-  aumerous  products  to  whiob  these  cooks  eventualrj 
gi  re  i 


'.  corabin- 

» it  ii  t  he  -  or  a  ii  b  i  ai  I ic  at  id. 

this  abst  i.i.  tion,  red  n  i  I     are  ble  v  bed,  and  the  i 

i  even  oompaot  Btones  is  weal -i  until  they  crumble 

ii..u n  in  soil.    The  fei  prod I, 

in  H  ,    b\    oxidat  ion,   deposit  their  ii  « itli 

production  "i  bi  da  "i  depo  it    oi  bog  I 

or  haematite. 

'I'll,    ''weathering"  action  of  tl  artly  due  to 

its  ordinary  oxidising  power,but 

arid  which  it  contains.     Although  amounting  bj    weight 
to  only  about  0-034  per  cent,  as  against   21   per  cent,  of 


Igneoua  liocka. 


I 
Quart! 


[atone. 

Quartzlte. 


I 

t'rl.-j.:ir- 

I 


day. 

I 
Shale. 

I 
Slate. 


I 

liissnlvi-it  Silica. 
I 
clialccd.Miy.  opal, 
vein-quartz,     &c. 


Carbonates,  sulphates, 

iiu.ii  iil-s,  borates,  <fce. 


Mica.  Hornblende. 
Auglte  and  Olivine. 
I 
Asbestos,  serpentine,    chlorite, 
talc     and     other    magneslan 
minerals.  caldte,  dolomite,  iron 
oxides,  chromitc,  &c. 


Taking  as  a  type,  the   most  aeid  of  the  igneous  rocks, 
ordinary  granite,  it    is    possible   to   trace   the   formation    ', 
large  number  of  the  minerals  of  commercial  import- 
and   the   preceding   table   roughly   indicates   how, 

bv   the   action  of   atmospheric   agents,   of    volcanic   steam 
and  gases,  and  of  alkaline  and  other  liquids,  such  rocks 
broken  down." 
With  regard  to  granite,  consisting  essentially  of  quartz, 
u    and    mica   (but  also  containing  many   accessory 
minerals  whit  h  w  .11  be  considered  later),  we  have,  in  quartz, 
b  is  but  little  affected  by  the  weathering 
or  other   "breaking   down"    action,    while    the    felspar 
,,,  n   be,  and  commonh   is.  completely  decomposed.     Tin 
remaining  constituents  are  also  more  or  less  altered,  with 
produ  i   large  variety  of  new  mineral  substances. 

In  the  rock  known  as  pegmatite,  which  may  bo  regarded 
as  a  giant  variety  of  granite,  the  essential  minerals  occur 
in  very  large  crystals.  Pegmatites  have  probably  been 
bleed  by  igneous  intrusions  around  granite  masses, 
and  it  would  seem  that  heated  vapours  and  solutions, 
forming  part  of  the  intrusions,  are  in  a  large  men 
responsible  for  their  formation.  This  view  is  supported 
by  the  frequent  OCCurance  in  pegmatites  of  a  variety 
of  rare  minerals,  few — if  any — of  which  occur  in  the 
surrounding  rock. 

The  pegmatites  supply  the  felspar,  mica  and  some  of 
the   quartz  of   commerce,    these   minerals   being  pn 
in  such  form  as  i..  afford  easj  separation. 

The  most   potent    h  tors  which  result  in  the  decora- 
tion of   rocl  lir  and  moisture,  aided   by 
and   the   action   of   plants.     Total   submersion  of  a 
or  mineral  in  water  may.  and  commonly  docs,  sen 
a  preventive  to  atmospheric  action,  but  moist  air  has  a 
power   which   few   silicates  and   still  fewer  of   the   non- 
oxidise  1  metalliferous  minerals  can  resist. 

The  disruptive  power  of  frost  is  merely  a  physical 
one.  Its  shattering  force  is  comparable  with  the  grinding 
of  ore  in  a  works  prior  to  its  chemical  treatment,  although 
its  effect  is  limited  to  a  very  large  extent,  by  the  physical 
condition  of  the  mineral  itself.  One  mass  of  rock  or 
mineral  may  be  comparatively  unacted  upon,  while  an 
adjacent  deposit,  of  practically  the.  same  mineralogieal 
composition,  may  be  completely  disintegrated  and  decom- 
posed, merely  on  account  of  the  physical  condition  of 
the  latter  being  favourable  to  the  entry  of  films  of  water 
between  the  crystals  or  interspaces  or  into  fissures  or 
cracks. 

The  action  of  the  organic  acids  produced  from  decaying 
vegetation  and  even  the  mechanical  power  of  the  roots 
of  living  plants,  are  also  powerful  disruptive  and  decom- 
posing forces.  These  acids  act  as  direct  solvents  and 
they,  and  other  agents  produced  by  the  decomposition 
of  plants,  are  commonly  powerful  reducing  agents,  so  that 
the    insoluble   peroxides   in   rocks   and   minerals   become 


Accessory  Minerals, 
viz.: — 
I  .iiinii. iliii.-.  apatite.  Fluor- 
spar, garnets,  zircons,  topaz, 
.v  i :.,  magnetite,  chromitc.  a.-.. 
pyrites,  cosslterlte,  titaitiferous 
and     "  rare- metal  "     minerals. 


oxygen,  tho  carbonic  aeid  in  the  atmosphere  shows  sur- 
prisingly powerful  chemical  properties. 

Under  conditions  controlled  by  tho  chemist,  carbonic 
aeid  may  be  regarded  as  the  weakest  of  inorganic  acids, 
but  when  dissolved  in  surface  or  other  waters,  and  particu- 
larly when  absorbed  merely  by  moisture  where  it  has 
the  maximum  surface  action,  it  posses.es  the  power  of 
gradually  decomposing  most  of  the  rock-forming  silicates. 
Under  such  conditions,  silica  itself  is  only  a  weak  aeid 
and  is  readily  expelled  from  many  of  its  compounds 
and  carried  away  in  solution  as  free  silicic  acid  in  colloidal 
or  other  form  or  as  an  alkaline  silicate,  to  re-appear  in  one 
or  other  of  the  many  forms  of  which  vein  quartz,  chalce- 
dony, agate,  jasper,  opal,  &c,  are  familiar  examples. 

At  the  depths  and  temperatures  at  which  the  rocks  them- 
elves  were  formed,  silica  is.  however,  the  most  power- 
ful of  all  acids.  Practically  non-volatile  at  temper- 
atures at  which  most  other  acids  evaporate  or  are  decom- 
posed, silica  destroys  or  prevents  formation  of  compounds 
othi  r  than  silicates  until  the  aliinities  of  the  bases  in 
the  magma  have  become  satisfied  by  it,  any  excess  of 
silica  separating  out  as  quartz. 

A  homely  illustration  is  afforded  by  one  of  the  most 
common  of  analytical  processes — the  fusion  of  silica 
or  siliciuus  matters  with  sodium  carbonate.  If  quartz, 
the  densest  and  most  inert  form  of  silica,  be  thu  treated, 
carbonic  acid  is  expelled  with  the  formation  of  Bodium 
silicate  or  "  water-glass."  If  the  latter  be  dissolved 
in  water  and  treated  with  id,  I  orbonate  of  soda 

formed,  while  the  bulk  of  the  silica  is  prei 
as  gel. ii  in.  'ii-    silicic  aeid  I  II  ,Si(  1,1. 

The  action  of  carbonic  acid  in  the  natural  decomp  -it ion 
of  felspars  and  of  many  other  silicates  i  t  which  the  rocks 
are  composed,  is  exactly  similar  but  the  action  is  so  slow 
that  other  factors  intervene  and  the  direct  and  complete 
decomposition  explainable  by  formula!  is  thus  i  ft 
placed  by  most  complicated  reactions  resulting  in  the 
production  of  an  immense  variety  of  products,  including 
clays,  zeolites,  and  other  minerals.  But  for  the  diluf 
condition  of  the  attacking  aeid.  the  extremely  dense 
nature  of  the  crystalline  silicates  and  the  smallness  of  surface 
exposed  to  chemical  action,  decomposition  would  be 
effi '■  ted  far  more  rapidly  than  is  actually  the 

Taking,  as  typical,  the  action  of  carbonic  acid  and  water 
upon  orthoclase — the  potash  felspar  which  predominates 
in  granites — the  net  result,  if  the  felspar  were  absolutely 
pure,  would  be  a  bydrated  aluminium  silicate,  forming 
the  basis  of  clay,  together  with  potassium  carbonate 
and  silicate  in  solution,  and  free  silicic  acid  (partly  gela- 
tinous and  partly  in  the  coll. 

In  the  case  of  the  decomposed  granites,  which  yield  the 
china-clay  of  Cornwall,  although  atmospheric  action  is 
sufficient" to  account  for  the  changes  which  have  occurred 
near  the  surface,  the  physical  condition  of  the  decomposed 
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matohal  and  the  nature  of  many  of  its  subsidiary 
stituents  cannot  lx'  satisfactorily  explained  without 
attributing  at  least  a  portion  of  the  change  to  the  actioD 
of  volcanic  gases  and  vapours,  such  as  hydrofluoric 
acid  and  volatile  fluorides,  boric.  Bulphurio,  and  hydro- 
chloric acids,  and  superheated  steam. 

Hoi  springs  and  the  exhalations  from  dying  Vi 
energy  an'  known  to  have  changed  great  sheets  of  volcanic, 
rock  into  brilliantly  variegated  mass  and  kaolin. 

A  Btakins  example  c\i<ts  at  the  Falls  ot  the  Yellowstone 
river  in  the  United  Si  itee,  «  here  rhyolite  to  a  depth  of 
moie  than  a  thousand  feet  has  been  thus  decomposed. 

The  occurrence,  too,  of  fluorspar  in   the   besl    I 
"China    stone"    (the   partly  decomposed  granitic   rock 
which  is  ground  for  U-.-  a~  a  fritting  material  in  the  manu- 
facture of   china)  indicates   that   liuoric  gases  have  been 
active  in  this  manner,  while  the  preseni  6  of  ti «  in  eon- 
junction  with  fluorspar  in  many  of  the  Cornish  tin  mines 
has  been  attributed  to  the  action  of  gaseous  fluoride  of 
tin  passing  up  through  the  mass  from  below,  and 
decomposed  near  the  surface  into  oxide  of  tin  or  "  < 
terite."    the    only    commercially    important    ore    of    tin. 
There  is  no  doubt  that  gases  or  gaseous  mineralisers  have 
been  of  vast  practical  importance  in  the  formation  of  ores, 
and  reference  will  be  made  later  to  the  minerals  of  the 
rare  metals  which  have  probably  been  produced  by  such 
means. 

The  admission  of  such  potent  agents  into  our  calcu- 
lations affords  ample  scope  for  chemical  change.  Salts 
of  hydrofluoric,  sulphuric,  hydrochloric,  boric,  phosphoric 
and  other  acids  occur  as  minerals — often  in  large  quantities 
— and  their  mode  of  occurrence  and  their  mineral  asso- 
ciations fully  justify  the  belief  that  they  are  largely  the 
result  ot  direct  or  semi-direct  chemical  action  upon  the 
igneous  rocks,  notwithstanding  the  fact  that  similar 
minerals    are    known    to    be    also    derived    from     other 

SOU! 

So  far  as  our  typical  rock,  granite,  and  many  other 
igneous  rocks  are  concerned,  the  chief  decomposable  con- 
stituent is  the  felspar.  There  are  many  varieties  of  felspar, 
the  term  being  applied  to  a  group  of  double,  triple,  or  even 
more  compUcated  silicates  of  aluminium  and  bases  such 
as  potash,  soda,  lime,  or  magnesia.  These  compounds 
occur  in  varying  degrees  of  purity,  and  commonly  merge 
one  into  the  other,  the  potash  variety,  orthoclase,  typical 
of  granite,  generally  having  a  portion  of  the  potash  re- 
placed by  soda,  lime,  or  magnesia,  while  the  soda  felspar, 
albite,  and  the  lime  felspar,  anorthite,  generally  contain 
more  or  less  of  bases  other  than  the  soda  or  lime  which 
are  their  essential  bases. 

We  have  already  seen  that  the  primary  solid  decompo- 
sition product  oi  felspars  consists  of  clay  in  a  higher  or 
lower  state  of  purity,  depending  on  the  nature  of  the 
original  rock,  and  also  that,  during  the  decomposition, 
the  alkalies  or  other  bases  are  mainly  carried  away  in 
solution. 

Should  such  clay  be  sufficiently  free  from  iron  to  be 
originally  white,  and  to  yield  a  white  product  on  burning  ; 
sufficiently  free  from  alkali,  lime,  &c,  to  offer  the  necessary 
resistance  to  fritting  when  burned,  and  sufficiently  plastic 
to  admit  of  free  working  by  the  potter,  we  have  "  china 
clay  "  as  in  the  Cornwall  deposits,  which  are  the  most 
important  in  the  world. 

Other  varieties  are  fireclays,  pipeclays,  brickclays,  &c, 
each  cf  which  owes  its  value  to  the  presence  or  absence  of 
constituents  other  than  aluminium  silicate,  and  to  peculiar 
properties  which  fit  it  for  some  special  purpose  for  which 
others — although  perhaps  of  very  similar  composition, — are 
unsuitable. 

Naturally,  the  purer  varieties  of  clay  are  derived  from 
rocks  comparatively  free  from  ferro-magnesian  consti- 
tuents. Of  these,  the  granites  form  an  excellent  example, 
the  commoner  clays  more  often  owing  their  origin  to  the 
disintegration  of  the  more  basic  minerals  and  their  asso- 
ciated felspars. 

It  is  impossible  to  more  than  mention  the  many  varieties 
of  clay  which  are  of  commercial  application,  but  it  may  be 
of  interest  to  state  as  regards  china  clay,  that  the  pottery 
and  allied  industries  are  by  no  means  the  only  ones  in 
which    it   is    employed.     Considerable    amounts    of    the 


whitest  material  are  used  iii  other  industries  ;  for  example, 
most  white  papers  contain  it  as  a  rilling  material,  a  single 
paper-making  lirm  being  stated  to  use  no  less  than  30.0(H) 
tons  of  china  clay  annually.  Many  of  the  crucibles, 
scorifers.  and  roasting  dishes  used  by  the  assayer  are 
largely  composed  of  the  micaceous  clay  obtained  in  the 
settling  pits  through  which  clay  passes  to  separate  sus- 
pended impurities  before  collecting  the  refined  china  clay 
for  the  market. 

The  total  quantity  of  china  clay  produced  in  Cornwall 
alone  in  190S.  amounted  to  654,814  tons,  valued  at 
£432.077. 

Although  yielding  the  finest  cliina  clay.  Cornwall  is  by 
no  means  the  only  source  of  supply.  Large  deposits  are 
known  in  many  parts  of  the  world,  some  resembling  those 
of  Cornwall,  when'  the  clay  has  remained  in  situ,  while 
others  have  evidently  been  deposited  like  ordinary  clay, 
after  having  been  carried  away  by  water. 

As  an  ingredient  in  the  manufacture  of  Portland  cement, 
suitable  clays  are  of  great  economic  importance.  The 
actual  production  of  real  Portland  cement  in  England 
amounted  to  about  three  million  tons,  the  total  possible 
output  of  Germany  being  somewhat  more.  In  1908,  over 
8A  million  tons  (over  51  million  barrels  of  380  lbs.,  or  six 
to  the  ton)  was  produced  in  the  United  States,  including 
J  million  tons  made  by  the  United  States  Steel  Corporation 
from  blast  furnace  slag. 

Clay  beds,  when  subjected  to  sufficient  pressure,  either 
from  the  weight  of  superimposed  deposits  or  through  other 
agencies,  become  indurated,  converted  into  shales,  and 
finally  into  the  harder  laminated  form  known  as  slate. 
Further  alteration  is  effected  by  the  intrusion  of  igneous 
masses,  or  by  purely  dynamic  action,  the  clay,  shale  or 
slate  being  altered,  and  often  transformed  into  mica  schist. 
The  physical  changes  are  accompanied  by  molecular 
rearrangement,  so  that  we  find  in  the  shales  and  slates,  and 
particularly  in  the  mica  6chists,  a  new  series  of  accessory 
minerals.  The  latter  often  occur  in  such  abundance  as  to 
be  of  great  commercial  importance  and,  owing  to  the 
homogeneous  nature  of  their  surroundings,  are  often  so 
perfect  in  form  as  to  be  ol  particular  interest  to  the  mineral- 
ogist. 

Double  ended  quartz  crystals,  magnetite  and  many  other 
minerals  in  their  highest  state  of  mineralogical  perfection 
both  as  to  form  and  purity,  and  garnets  and  other  precious 
stones,  frequently  oecui  as  secondary  or  accessory  minerals. 
It  is  interesting  to  note  that  certain  well-known  brands 
of  hones  or  sharpening  stones  consist  of  slates  or  shales 
full  of  microscopic  garnets  or  other  hard  minerals.  Garnets 
are  so  common  in  these  and  other  rocks,  and  in  the  gravels, 
&c.  produced  by  their  natural  disintegration,  as  to  scarcely 
deserve  the  title  of  precious  stone,  although  the  beauty 
of  those  of  good  colour  almost  equals  that  of  the  ruby. 
Owing  to  their  hardness,  garnets  are  largely  used  as 
abrasives,  and  probably  nearly  10,000  tons  ot  true  garnets 
whose  only  fault  is  that  they  are  "  off  colour  "  are  ground 
up  for  that  purpose  annually. 

During  the  degradation  of  our  type  rock — granite — 
another  of  the  principal  constituents,  the  quartz,  is  also 
commonly  transported  (although  to  a  less  distance,  on 
account  of  its  coarseness)  and  ultimately  reappears  in 
such  well-known  deposits  as  pebbles,  gravel  and  sand, 
containing  also  a  large  variety  of  other  weather-resisting 
minerals  which  formed  part  of  the  original  rock. 

Such  pebbly  deposits,  whether  formed  originally  from 
granites  or  other  rocks  may,  by  the  addition  of  clayey 
material  or  by  the  deposition  of  iron  oxide,  silica,  carbonate 
of  lime,  &c,  by  percolating  solutions,  become  eventually 
consolidated   into   conglomerate   or  pudding   stone. 

Should  the  percolating  solutions  be  mineralised  to  any 
extent,  or  should  the  deposits  become  mineralised  by  any 
other  means,  commercially  valuable  products  may  be 
formed. 

The  well-known  "  Banket  "  gold  ore  of  the  Transvaal 
affords  an  excellent  example  of  this  kind,  immense  beds 
of  rounded  quartz  pebbles  of  varying  dimensions  having 
become  compacted  into  hard  rock.  In  this  case  the 
cementing  material  is  mainly  silica  of  a  somewhat  fer- 
ruginous character,  the  iron  being  oxidised  above  water 
level   but   pyritic   at  depth.     The  origin  of  this  material 
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.  and   still   is,   the   Bubjeol    oi    mui  b   di 
man)    interesting    theories    having    been    propounded    to 

formation  and  mineralisation.     It  ha 
found  thai   do  gold  exists  in  the  pebbli  i  themselvi 
t Ik-  values  being  contained  in  the  matrix  or  cementing 
material.     The  whole  value  of  this,  the  most   imp 
oi  our  gold-producing  deposits,  depends  tl  on  the 

indary   minerals  through  whose  agency  the  gold   wa 
oentratod.     Although,     throughout      the     Transvaal, 
the  on  now   treated  averages  under  a  third  <>f  an  ounce 
per  ton,  the  amount    of      fine"   gold  produoed  there  in 

[90s  wae  1,064  821  -  -  worth  nearly  £29,000,000,  ovi  1 

one-third  of  the  World's  output. 

h  Tii.i \   be  here  noted  that.  at  one  of  the  Rand  mines, 

ton  and  a  half  of imped  pei  minute  day 

ami  night  for  365  days  per  year  and  that  the  whole  has  to 
In.  mined,  crushed,  Btamped,  ground  in  tube  mills,  amal- 
gamated, classified  and  leaohed  with  cyanide  solution 
before  finally  appearing  on  the  dump  heaps,  where  ii 
taps  awaits  re-treatment  in  a  future  generation  by  a 

process  oapable  of  treating  waste  which   is  so  | ■  as  to  he 

of  no  further  interest  to  the  ohemist   ol   to-day. 

I'..   pre  imilar  to  those  producing  conglomerates, 

beds  of  Band  become  consolidated  into  sandstones,  parti) 
through  the  agency  oi  percolating  solution  containing 
.  ic,  and  parti)  through  pressure. 
It  is  well  known  that  many  sandstone  are  fairl)  soft 
and  may  be  easil)  cut  and  shaped  when  freshly  quarried, 
but  that  a  few  days  exposure  to  th<  them  hard 

and  suitable  for  use  for  building.     This  quality  is  attributed 
to  tl  of  the  above  silicious  solutions  known  as 

"  qrj  ."  whose  action  resembles  that  of  silicate 

of  soda  which   is  so   valuable  a  cementing  material  or 
preservative  for  stone 

In  many  cases,  more  or  less  pui  tndstoi  have  been 
changed  by  the  action  of  intense-  pressure  into  quartzite, 
a  hard,  compac  t,  granular  material  coniiiosecl  of  adherent 
quartz  grains  which  have  been  ie  crystallized,  so  that  the 
rock  breaks  with  a  characteristic  lustrous  fracture.  The 
duction  of  most  quartzites  has.  however,  been  aided  by 
the  infiltration  of  Bilica  in  solution  into  quartz  aand, 
and  its  deposition  upon  the  quartz  grains  so  as  to  bind  the 
rock   into  a   mass  almost    as   compact   as   vein  quartz. 

As  regards  the  Soluble  products  from  the  decomposition 
of  the  igneous  rooks,  it  is  scarcely  necessary  to  point  out 
that  many  substances  which  arc  commonly  considered 
"  insoluble,"  dissolve  to  a  sufficient  extent  under  conditions 
existent  in  nature,  to  produce  most  important  commercial 
results. 

Silica,  in  the  form  in  which  it  is  produced  by  the  decom- 
position of  silicates,  dissolves  in  alkaline  or  practically 
neutral  solutions.  The  deposition  of  silica  from  such 
solutions  has  resulted  in  the  formation  of  flints,  agates, 
jaspers,  opals  and  all  varieties  of  chalcedony  ;  of  the 
petrified  forests  of  Arizona  and  elsewhere,  in  which  it  has 
laced  the  woody  fibre  of  trees;  and  of  the  silicious 
terraces  of  New  Zealand  in  the  formation  of  which  the 
silica  has  deposited  from  hot  solutions  almost  as  quickly, 
and  in  much  the  same  manner,  as  carbonate  of  lime 
deposits  from  a  "  petrifying  spring." 

\  Bgc  table  and  animal  organisms  also  collect  their  tithe 
from  dissolved  silica  and  the  enormous  beds  of  Kieselguhr 
or  diatomaceons  earth  which  are  mined  to  the  extent  oi 
thousands  of  tons  annuallv  for  use  as  an  abrasive,  as  a 
non-conductor  and  as  an  absorbent  in  chemical  industries, 
particularly  in  the  manufacture  of  dynamite,  consist  of 
the  outer  shells  or  skeletons  of  fossilized  minute  infusoria. 
vegetable  organisms  which  arc  remarkable  for  collecting 
silica  to  protect  their  tissue  instead  of  the  carbonate-  of 
lime  which  foraminifera  and  shellfish  absorb  or  the 
phosphate  of  lime  which  animals  secrete. 

The  enormous  use  of  quartz  and  other  forms  of  silica  in 
making  and  for  many  other  purposes,  scan  civ  requires 
mention  here.  Quartz  is  one  of  the  few  minerals  obtain- 
able in  quantity  in  a  state  of  almost  absolute  purity  and 
reference  may  be  made  to  its  increasing  use  as  the  only 
source  .1  a--,  for  the  production  of  such  important 

electric-furnace  products  as  elementary  silicon  ami  all 
of  silicon   with   iron,   oopper,   etc.,   and   of  carborundum. 


alundum   and   silundum,   three  carbidei    of  silicon 
ibrasivi      md  for  other  pui  p 

The     olution  of  1 >  in  carbonic    1 

po  it 1  roc  1    and  ranee  a    bi  d   ol  limi   I 

marble,    Mexican   onyx,  and   other  ornamental 
or  as  stalaotitio  dep  erving  to  build  up  the 

keletor    ol    foraminifera,  corals,  Bhi  1  hulk 

and  the  like,  is  too  well  known  to  require  more  than  pa 
mention,  but  it  is  worth  while  to  point  out  that  1 
ol  lime,  whioh  has  been  colleoted  from  solution  b\ 
organisms,  1-  thereby  purified  with  formation  ol  dep 
ol  great  purity. 

Many  chemical  | md  an  rmou    number  of 

metallurgical  ones,  depending  H] tin  11  1  ol  oai 

lime  or  of   quick   01    ilaked    lime,   thus   have   unlimited 

supplies  of  extremely  pure  material,  in  the  form  of  chalk  or 

liniest mi  lining  in  i t  districts  where    metalliferous 

minerals  an- found,    and  obtainable  at  low  prices. 

Without    this   material,   the-  alkali  industry   would   be 
practically  non-existent,  and  many  oi  the  smi  Iting  01 

upon  whioh  our  metal    suppli  would   be 

ii  po  -iblc  except  on  entirely  elilTcreni  and  far  more 
expensive  lines,  while  many  of  our  water  companii  wonld 
be  compelled  to  supply  harder  water  than  at  present, 
although  the  lime  ie  primarily  responsible  for  the  very 
hardness  which  the  chemist  now  makes  it  remove. 

The  value  of  limestones  for  building  and  othi 
need   not    lie  more  than  mentioned,   but    the    well-known 
Hath  stone  and  especially  the   Portland  stem    with   the 
working  oi  which  so  many  Englishmen  have  had  practical 
experience,  may  be  instani  1 

Local  or  complete  ohange  of  deposits  of  carbon 
lime    has    commonly    occurred,    through    infiltration    of 
solutions  containing  sulphates,  pi  This  has 

Jted  in  the  production  of  gypsum  and  other  varii 
of  sulphate  of  lime,  and  mI  "  roc  E  phosphate,"  the  former 
minerals  being  used  for  ornamental  purposes  and  in  the 
production  of  plaster  of  Paris,  and  the  latter  in  the  manu- 
facture of  chemical  fertilizers.  Borne  idea  of  the  import- 
ance of  these  -1  1  oinlai  \  mineral  deposits,  which  are  not  of 
course  all  di  rived  in  this  direct  manner  from  carl" unite  of 
lime,  may  be  gained  from  the  fact  that  nearl)  1  000,000  tons 
of  gypsum  is  annually  mined  and  that  apatite  and  phos- 
phate- rock  for  manufacturing  fertilizers,  i-  mined  to  the 
extent  of  about  4,500,000  tons,  of  which  the  United  States 
produces  over  half.  The  Atoll  islands  of  the  Southern 
Pacific,  originally  coral  formations,  an-  extraordinarily  rich 
in  phosphates,  and  deposits  on  two  islands  in  the  tJilbert 
group  are  stated  to  contain  "it 1. 000, (Kill  ions  suitable  for 
export. 

Although  of  lesser  extent,  and  only  found  in  mass 
in  a  few  localities,  inagnesite — carbonate  of  magnesia — 
is  of  extreme  importance,  especially  as  a  highly  refractory 
basic  material.  Dolomitisation  of  linn -tune  through  the 
action  of  carbonate  of  magnesia,  is  common  and  some  of 
our  most  important  building  stones  and  materials  used 
in  the  manufacture  of  refractory  bricks  and  fun 
linings  are  dolomite  or  dolomitised  limestones. 

One  of  the  first  uses  to  which  magnesia  was  applied 
hiding  its  employment  in  medicine)  was  in  the  manu- 
facture of  receptacles  for  the-  fusion  of  platinum,  but  its 
uses  in  metallurgy  have  grown,  gradually  at  first,  but 
latterly  by  leaps  and  bounds  until  now,  at  least  a  quarter 
of  a  million  tons  of  high  quality  magnesite  is  mined 
annually.      Bone   ash    cupels  are  now  B    thing  of 

the  past,  having  been  replaced  by  those  made  by  magni 
Bricks   and    linings   for   furnaces   producing    basic    slags 
are  largely  composed  of  it    and  through  its  use-,  the  for- 
mation of  such   extremely   basic  slags  as  would  dissolve 
ordinary  firebrick  as  water  dissol  day 

occurrence  in  metallurgical  practice. 

In  the  case  of  rocks  less  acid  than  granite,  the  weathering 
action,  although  essentially  similar  to  that  already 
described,  results  in  the-  formation  of  larger  quantities 
of  the  more  basic  products.  In  the  basic  rocks,  the 
dark  fcrro-magnesian  and  aluminous  silicates  are  in  exi  BSB, 
and  in  decomposition,  their  peculiar  po  ite, 

tin-  distinctly  magnesian  ones  yielding  serpentine,  while 
more-    aluminous    alter    to    chlorite.  ease 

with  separation  of  such  important  minerals  as  iron  oxide 
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and  carbonate,  calcite.  dolomite,  maguesite,  talc,  asbestos, 
[   with    valuable   accessory  minerals   sueli   as 
iron   ore,   magnetite  ami   possibly   the   1 

-    which    occur   a>    double    silicates 
with  magnesia,  in  New  Caledonia. 

Although  granite  has  been  selected  as  a  typical  rock 
for  description,  it  inns'  be  remembered  that  die 
from  that  type  to  the  less  acid  or  to  the  highly  basic 
>lv  been  necessary.  The  only  difference 
to  be  borne  in  mind  is  that  the  basic  rocks  are  more  easily 
decomposed  than  are  granites,  syenites,  diorites,  Su  ., 
and  that  more  of  the  non-silicious  products  result. 

The    important    mineral,    bauxite,    a    hydrated    oxide    ! 
of  aluminium  containing  more  or  less  oxide  of  iron  and 
other  impurities,   is  a  decomposition   product    of    highly 
aluminous  silicates.     Opinions  differ  as  to  its  exact  mode 
of  formation  in   many  instances,   but   there  is  no  doubt    ' 
that  processes  similar  to  those  already  enumerated  have 
played  an  important  part  in  its  production.     The  con-   1 
sumption  of  bauxite  in  the   United  States  in    1907  was 
112. >41  tons  valued  at   £171,770,  and  France,  in  the  same 
vear  exported  over   100.000  tons.     About  60,000  tons  of 
bauxite    Has    consumed    in    1907    for   the    production    of 
about  32.000  tons  of  aluminium  but  bauxite  has  many  other 
uses. 

To  dismiss  brieftj  the  immense  iron  ore  deposits  which 
largely  owe  their  origin  to  carbonate  of  iron  dissolved 
in  carbonated  or  other  waters  and  deposited  either  as 
carbonate  (chalybite)  or  more  commonly — after  oxi- 
dation— as  ordinary  brown  and  red  iron  ores,  may  be 
excused,  as  a  paper  on  iron  and  steel  has  recently  been 
read  before  the  Society  by  P.  W.  Harbord. 

Over  130,000,000  tons  of  iron  ore  varying  in  iron  contents 
from  under  30  per  cent,  to  nearly  70  per  cent.,  and 
averaging  slightly  under  40  per  cent.,  is  mined  annually, 
the  United  States  contributing  considerably  over  a  third 
of  this  total  and  also  supplying  ore  of  higher  average 
iron  values  than  any  other  large  producing  country.  The 
world's  annual  production  of  pig  iron  amounts  to  about 
60,000,000  tons.  Great  Britain  contributing  about  a  tilth 
and  the  United  States  nearly  two  and  a  half  times  as  much. 
About  four-fifths  of  the  pig  iron  is  converted  into  steel, 
and  from  first  to  last,  it  is  probable  that  well  over 
130,000,000  tons  of  fuel  is  consumed  in  mining  and  con- 
verting the  iron  ore  into  finished  metal.  By  far  the  laraer 
proportion  of  this  fuel  consists  of  coke  made  from  bitu- 
minous coal.  In  the  production  of  this  coke,  immense 
quantities  of  by-products  such  as  ammonia  and  ammonium 
sulphate  are  produced,  togi  ther  with  tar  whose  amount 
is  now  about  equal  in  quantity  to  that  produced  in  gas 
works  and  similar  to  it  although  somewhat  inferior  in 
value.  Waste  gases,  rich  in  combustible  gas  and  intensely 
hot,  as  they  leave  the  blast  furnace  in  which  the  pig  iron 
is  produced,  are  now  no  longer  run  to  waste  but  are 
employed  lor  motive  power  to  drive  the  whole  plant  and 
the  writer  has  seen  at  Middlesbrough,  the  overplus 
employed  foi  evaporating  brine  which  has  itself  been  raised 
from  the  strata  below  the  works  by  pumps  operated 
by  engines  driven  by  combustion  of  the  waste  gases. 
Notwithstanding  all  efforts  to  utilize  this  immense  ^t.  re 
of  energy,  there  is  still  so  much  (at  present  unavoidably) 
lost  as  would  supply  all  the  electric  power  required  for 
lighting  Middlesbrough  and  the  district  within  a  ladiu?  (f 
Beveral  miles. 

It  will  be  interesting  to  see  how  tar  the  consumption 
of  fuel  in  such  and  other  metallurgical  operations  Hill 
be  affected  in  the  future  by  electric  smelting  with  the 
aid  of  current  obtained  by  water  power. 

The  manufacture  of  cement  from  iron  "lag  hns  Inn 
already  mentioned,   but   the   production   oi   ferlilizn    by 

grinding  the  slasz  obtained  in  the  in  at it  of  phosphatic 

pig  iron  is  oi   -till   f  and  furnish 

int. Testing  example  of  a  metallurgical  concentration 
forced  on  tie-  manufacturei  by  the  nec<  --ity  for  removing 
an  impurity  which  is  present  in  I  which  becomes 

accentuated  in  the  pi;;  produced  from  it.  The  only 
method  by  which  this  has  been  found  feasible  is  the  only 
one  which  would  be  likely  to  yield  a  slag  suitable  for 
agricultural  purposes,  a  by-product  so  valuable  a*  to 
permit  the  smelting  of  many  iron  ores  otherwise  worthless. 


The  manner  in  whioh  one  industry  affects  others,  and  in 
which  each  may  depend  upon  the  other  for  its  success,  could 
not  mdeed  be  better  shown  than  in  the  ease  of  the  iron 
steel  industry.  The  direct  effect  on  mining  and  on  the 
chemical  industries  through  the  quantities  ol  ok-  and  fuel 
required  and  the  immense  amount  of  wast.-  power  and 
'  -  n  suiting,  is  by  no  means  the  end  of  the  tali 
The  requirements  of  the  steel  maker  have  resulted  in  an 
enormous  use  of  ores  containing  manganese,  chromium  and 
nickel,  and  the  producers  of  such  ores  depend  now  more  on 
this  use  than  any  other  and  are  able  to  dispose  of  ores 
which,  when  the  chemist  was  practically  the  only  purchaser, 
were  unsaleable,  an  ore  which  is  utterly  unsuitable  for  one 
purpose  being  often  the  best  for  another.  In  the  case  of 
manganese  ores,  pyrolusite  or  peroxide  of  manganese,  is 
practically  the  only  one  employed  on  the  large  scale  by  the 
ohemist,  while  braunite,  which  may  be  described  roughly 
as  the  sesqui-oxide,  and  others  of  the  less  highly  oxidized 
ores,  are  preferred  by  the  steel  maker  and  the  producer  of 
manganese  and  spiegel,  who  prefer  as  little  "  available 
oxygen  "  as  possible.  Lime  is  objectionable,  but  phos- 
phorus harmless  to  the  former,  while  to  the  metallurgist, 
the  position  is  exactly  reversed. 

The  miner  or  mineralogist  has,  in  fact,  to  study  more 
and  more  the  varying  conditions  of  the  market  and  many 
mines  now  flourish  whose  produce  was  unsaleable  a  few 
years  ago,  or  whose  owners  may  find  their  market  dis- 
appear within  the  next  decade. 

Some  idea  of  the  importance  of  these  side  issues  of  the 
iron  and  steel  trade  to  the  mining  man,  and  incidentally 
to  the  chemist,  may  be  gained  from  the  fact  that  nearly 
3,000,000  tons  of  manganese  ores  are  treated  annually 
for  steel  making,  in  addition  to  enormous  quantities  of 
manganiferous  iron  ores.  India,  whose  first  export  took 
place  in  1893,  now  leads  as  regards  quality  of  ore  and  actual 
amount  of  "  manganese  "  exported,  although  Russia 
produces  a  slightly  larger  quantity  of  ore.  The  United 
States  only  produces  about  6.000  tons  of  true  manganese 
ores  but  imports  large  quantities.  Much  of  the  manganese 
ore  has  been  deposited  from  carbonic  acid  solution  exactly 
as  in  the  case  of  lime  and  iron  deposits. 

It  is  worthy  of  note  that  over  100.000  tons  of  waste 
manganiferous  residues  from  the  roasting  of  franklinite 
and  other  zinc  ore  from  New  Jersey,  were  smelted  for 
making  spiegel  and  ferro-manganese  in  1908,  and  that 
much  of  the  true  manganese  ore  which  is  smelted  also 
contains  zinc.  So  much  zinc  oxide  is  produced  from 
blast  furnaces  as  to  almost  justify  the  installation  of 
zinc  retorts  by  the  iron-masters. 

Chrome  iron  ore  averaging  45  per  cent,  of  chromium 
oxide,  is  mined  annually  to  the  extent  of  about  00,000  tons, 
while  nickel  ore  is  mined  to  an  enormously  larger  extent, 
although  no  reliable;  statistics  are  available  on  account  of 
the  great  variation  in  the  nature,  value  and  uses  of  the  ore 
the  larger  proportion  of  which,  however,  is  undoubtedly 
employed  in  steel  making. 

Reference  will  be  made  later  to  the  use  of  the  rare  metals 
in  steel  making  and  the  consequent  impetus  given  to  the 
search  for  minerals  containing  them. 

To  the  chemist,  the  most  interesting  of  the  carbonates 
are  those  of  the  alkalies.  Produced  in  enormous  quantities 
(owing  to  the  presence  of  the  alkali  metals  in  all  felspars 
and  a  large  number  of  other  natural  silicates)  their  existence 
might  have  solved  the  alkali  problem,  could  they  have 
remained  in  their  original  form,  but  the  very  solubility 
on  which  theii  commercial  value  would  depend,  has  led  to 
tii.  i!  destruction.  So  soon  as  the  alkaline  carbonates 
in. .  t  the  chlorides,  sulphates  and  other  more  or  less 
soluble  salts  of  the  alkaline  earths  and  earthy  metals,  or 
of  iron,  they  are  converted  into  the  chlorides,  sulphates, 
with  which  we  are  familiar  in  natural  waters. 
In  a  few  cases,  the  alkaline  carbons  found  as  large 

superficial  deposits  in  arid  districts  such  as  the  alkali 
wastes  of  California,  and  would  be  of  great  value  but  for 
the  difficulties  of  transport  and  commonly  the  impossi- 
bility of  purification  owing  to  the  absence  of  water. 

The  nitrates  of  Chili  and  Peru,  and  the  borates  of 
California,  have  already  formed  the  subject  of  valuable 
communications  to  this  Society,  so  that  their  occurrence 
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mul  one dthough  »ill  within  the  loop    i i  thi 

ia.i\  i-   pa   ted  over. 

!   i  In-  manner  in  which  oertain  mineral 
.  llv  found  associated  together  in  nature,  oommonlj  tl 

orphoua  or  «  tucfa  eonl  sin  t  hi     unc  group  o) 
elementa,  but  vorj   ■  different  minerahied 

iiml  ohenii    '  of    partii  ular  importanoe  to  the 

commercial  man    ind         ild  I I  greal  assistance  to  bui  b 

chemists  and  phj  the  genesis  of  minerals  and 

His"  ami  the  Bo-called  degradation  of  tin-  latter. 
Periodic  Law  ol  New  lands  ami  Mendeleeff  was 
evolved  from  the  tabular  marshalling  of  ohemioal  and 
physical  data,  and  was  found  capable  oi  prophetii  use,  so 
one  mi;  learn  and  predial  much  from  a  study  of  the  known 
associations  of  minerals,  and  particularly  those  oi  thi  rare 
metals.  One  baa  the  advantage  oi  knowing  that  minerals 
have  been  produced  under  natural  conditions  when  no 
mistakes  or  errors  of  manipulation  can  have  ooourred  and 
where  no  difficulties  due  to  want  oi  time,  material,  or 
facilities  for  experimenting  existed  ;  in  other  words,  w  here 
tl»'  personal  factor  was  absolutely  non-existent. 

incidental  reference  has  frequently  been  made  through- 
out this  paper,  although  detailed  consideration  "as  mi- 
Mr,  to  the  commercial  importanoe  of  the  secondary 
or  accessory  minerals,  and  to  such  ore  bodies  as  have 
come  up  from  beneath  what  has  been  roughly  desoribed 
as  the  earth's  orust,  and  the  great  density  oi  the  earth 
as  a  whole,  as  compared  with  that  of  the  crust 
mentioned. 

Probably  the  most  promising  held  for  research  I 
the  oldest  plutonic  rocks  and  particularly  in  such  peg- 
matites and  other  extremely  old  granitic  and  other  rocks 
as  have  been  subjected  at  great  depth  and  pressure  and  at 
high  temperatures,  to  the  ai  tion  I  Minded  Mows  of  fused 
mineral  matter  from  still  deeper-seated  sources,  or  of 
vaporised  mineral  matter  of  similar  ongin.  Such  locks 
exist  in  many  parts  of  the  world,  but  the  pegmatites  of 
Norway,  the  old  granites  of  Greenland,  and  many  ol  tin- 
old  but  less  highly  crystalline  tin  bearing  cli  i  ite  ol 
Cornwall  may  1"'  instanced  as  likely  to  throw  light  on  the 
origin  of  many  metals,  an  I  especially  "I  those  it  the 
ivy  "  and  "light"  ends  of  the  periodic  table. 

It  is  extremely  probable  that  some  of  the  many  missing 
heavy  elements  near  the  uranium  end  of  the  table  will  be 
found  in  such  rocks  and  that  certain  light  elements  for 
which  room  iiih  have  to  be  made  in  the  table,  may  also  be 
unearthed. 

My  experience  of  the  rare  minerals  found  in  the  older 
rocks  induces  me  to  particularly  refer  to  the  vast  Geld 
which  they  furnish  for  research  for  those  who  regard  the 
rare  metals  from  the  commercial  point  of  view,  for  those 
who  wish  to  improve  our  present  defective  methods  of  both 
qualitative  and  quantitative  analysis,  and  for  those  who 
are  searching  for  new  elements,  i  would  specially  draw 
attention  to  the  "  black  tin  "  concentrates  obtained  from 
the  tailings  and  slimes  run  to  waste  from  the  "dressing 
floors  "  of  the  Cornish  tin  mines.  This  waste  passes  down 
what  is  known  as  the  "  Red  River  "  from  Camborne  to  the 
sea  at  Gwithian,  and  is  collected  and  re-treated  over  a 
length  of  about  eight  miles,  by  sixteen  independent  firms 
or  individuals  known  as  "  streamers,"  each  of  whom 
extracts  as  much  as  possible  from  what  passes  by  lii^ 
holding.  Finally,  on  Gwithian  beach,  where  the  waste 
passes  into  the  sea.  the  waves  perform  the  last  dressing 
operation,  and,  at  low  tide,  little  patches  of  the  heavy  tin 
ore  which  have  thus  been  eollei  ted.  are  -craped  up  by  the 
last  of  the  tin  dressers,  to  complete  the  tally.  It  is  an 
interesting  proof  of  the  necessity  for  efficient  dressing 
appliances  for  minerals,  to  note  that  the  Red  River 
produce  amounts  to  over  800  tons  annually  of  "  black- 
tin  " — which  by  the  way  is  red — containing  an  avi 
of  ah  r  cent,  of  metal,  notwithstanding  that  the 

ore,  before  its  waste  is  rejected  by  the  mines,  lias  passed 
through  more  "dressing  "  processes  than  any  other  mineral 
with  which  I  am  acquainted. 

My  excuse  for  this  digression,  is  that  the  black  tin  from 
the  Red  River  contains  not  only  the  tin,  the  only 
substance  which  is  extracted  from  it,  but  there  have 
become  concentrated  in  it  minerals  of  tungsten  (represent- 
ing according  to  my  analyses,  an  annual  loss  of  over  100 


tons  ol  wolfram),  uranium,  vanadium,  tantalum,  niobium, 
molybdenum  and  other  known  heavj  rare  metal    as  well 

-i  ion    "l  rap    i  li  mi  nt 
m  bat     imilar  propi  rties,  I  b   have  not 

isolated.  Chosi  who  ho  ■,<  bad  oxperi  uci  oi  tin  and 
wolfram  oi  in  (  Sornii  b  mini 

bavi   encountered  dill  i  heir  anal  | 

'  unidentifiable  metals  and,  as  the  waste  from 
most  oi  the  mines  pa  -  into  thi  Red  River,  the 
natural  concentration  originally   made  bj   nature  In  the 

rooks  and  followed  up  by  the  ore  d i  tl 

bac  been  completed  bj   thi  'I  hi    mini     < 

t  In  rare  elements,  on ing  to  then  greater  friability,  became 

mine  finely  ground  than  thi  ii nine  the  die  sing  oi  the 

ore  and  therefore  pass  inu>  the  slimes  so  that  the  prod 
from   the    Red    River,  consisting,  as   it  does,  mainly  "i 
-lime-,  forms  an  ideal  material  fox  research,  being  always 

available  in  large  quantity,  easily  proeurabli    and  probably 

containing  in  the  most  accessible  form,  many  of  the 
missing  links  which,  since  the  discovery  oi  radium,  have 
become  of  so  much  interest  and  probable  potential 
value. 

The  fact  that  radium  is  a  product  of  thi  breaking-down 
of  uranium  and  that  uranium  and  all  the  allied  heavy 
elements,  as  well  as  many  of  the  light  elements  which 
may  also  be  products  of  similar  degradation  oi  'l'  ments, 
occur,  so  far  as  we  know,  only  in  deposits  which  are  dis- 
tinctly of  the  most  deep-seated  and  ultra-plutonic  origin, 
may  perhaps  be  coupled  with  the  peouliai  force  or 
"emanation"  which  frequently  acoompanii  ntldcn 
volcanic  outbursts,  and  which  kills  so  instantaneously 
as  not  to  be  attributable  to  any  gas  or  to  any  cause  with 
which   we  are  acquainted. 

The  occurrence  together  of  practically  all  the  heavy 
rare  elements  and  the  almost  invariable  occurrence  with 
them  or  at  any  rate  in  the  same  or  similar  rocks,  of  many 
of  the  rare  alkali,  alkaline-earth  and  allied  elements  such 
as  lithium,  caesium,  rubidium,  cerium,  thorium,  didymium, 
beryllium,  zirconium,  <fec.,  is  of  extreme  interest.  All 
i  Oi  ur  in  pegmatites  or  others  of  the  oldest  and  particularly, 
the  acid  rocks,  and  practically  none  are  found  elsewhere 
except  under  conditions  directly  traceable  to  such  an  origin. 
\\  here  uranium  abounds,  the  other  heavy  metals  are  usually 
present  in  comparatively  small  quantity  and  the  other 
croups  of  rare  elements  are  practically  non-existent 
while,  under  conditions  where  uranium  is  absent  or  only 
found  in  comparatively  small  quantity,  the  others  may 
be  found  associated  together  either  as  components  of 
minerals  of  complicated  constitution  or  each  in  its  own 
characteristic  mineral  form. 

It  is  extremely  probable  that  there  is  a  definite  connec- 
tion between  these  occurrences  and  the  birth  or  decom- 
position of  the  elements,  and  that  a  study  of  them  may 
elucidate  many  doubtful  points  more  simply  and  con- 
clusively than  attempts,  however  well  directed,  to  arti- 
ficially produce  results  which  Nature  has  already  achieved. 
The  occurrence  of  fluorides  with  these  rare  metals  or  in 
the  rocks  where  the  same  occur,  is  also  of  importan  i  , 
Both  fluorspar  and  cryolite  are  commonly,  although  by  no 
means  always,  associates  of  them,  and  it 
by  many  that  these  fluorides,  which  often  occur  in  lissure 
veins  in  granites,  diorites,  gneisses,  &c,  of  great  age, 
have  been  produced,  in  many  cases,  by  the  action  of 
metallic  fluorides  whose  decomposition  has  resulted  in 
the  production  of  metalliferous  deposits  and  of  such 
fluorides  as  fluor-spar,  cryolite,  &c,  and  minerals  contain- 
ing fluorine  such  as  topaz,  tourmaline,  &c.  The  important 
and  growing  use  of  fluor-spar  and  cryolite  as  fluxes  in 
metallurgical  operations,  has  resulted  in  a  great  inci 
in  their  production  during  recent  years.  The  colour  of 
topaz,  zircon  and  many  others  of  the  more  or  less  precious 
j  stones  which  occur  in  the  old  rocks,  is  probably  often 
attributable  to  the  action  of  uranium  or  other  radio-;: 
substances  and  the  effect  of  uranium  and  radium  in 
colouring  these  stones  and  such  minerals  as  fluor-spar, 
quartz,  &C,  with  which  uranium  minerals  occur,  is  now 
fairly  well  known.  Certain  peculiarities  in  tiie  colour 
of  these  two  minerals,  as  found  in  situ,  are  even  taken 
as  an  indication  of  the  presence  of  uranium  by  the  miners 
The  first  reference  to  this  property  was  made  by  Mr.  Richard 
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Pearee,  who  published  a  note  on  the  subject  in  the 
Journal  of  the  Royal  Institution  of  Cornwall  in  1861,  long 
before  radio-activity  was  dreamed  of  and  experiments 
have  recently  been  made  by  him  and  the  author  in  this 
direction  with  radium  itself. 

The  peculiar  action  which  the  heavy  rare  metals  have 
when  added  to  st<  el  shows  how  curiously  they  stand  as  a 
class  distinct  from  others.  Uranium,  tungsten,  molyb- 
denum, tantalum,  niobium,  vanadium  and  even  titanium, 
have  extraordinary  powers  in  producing  special  effects 
when  added  to  steel,  even  in  small  quantity.  These 
powers  might  be  considered  only  as  of  passing  intenet 
from  the  point  of  view  of  the  chemist,  wire  they  not 
practically  confined  to  one  group  of  metals  and  jmssessed 
more  or  less  by  each  member  of  that  group.  It  is  true 
that  valuable  properties  arc  imparted  by  other  metals 
such  as  aluminium,  manganese,  nickel  and  chromium, 
but  their  effects  an1  less  marked  and  are  produced  by  the 
addition  of  a  comparative}-  large  quantity  of  the  metal, 
excepting  in  the  ease  of  aluminium,  whose  actio 
however,  of  an  entirely  different  nature. 

The  recent  demand  tor  these  rare  metals  has  resulted  in  a 
large  increase  in  the  production  of  the  minerals  containing 
them.  They  were  commonly  passed  over  by  the  in- 
spector or  ignored  by  the  analyst,  and  the  present  increasi  d 
supply  is  mainly  due  to  ii  Location,  and  is  much 

on  a  par  with  the  production  of  mouazite  and  other 
thorium-containing  minerals  used  tor  incandescent  lamp 
mantles,  and  now  obtainable  from  alluvial  and  otherdeposits 
in  many  parts  of  the  world,  in  addition  t..  it-  early  and  only 
source  in  Brazil.  Over  200  million  of  such  gas  mantles 
are  now  produced  annually.  The  best  concentrated 
monazite  sand  averages  only  about  5  per  cent,  of  thoria 
and  other  earths  actually  required  by  the  mantle  industry, 
so  that  a  large  Geld  is  open  for  research  to  utilize  the  ceria, 
zireonia.  didymia.  &c,  which  are  obtained  as  by-products. 

Tantalite,  at  one  time  almost  unobtainable,  is  now  found 
in  larger  quantities  than  are  required,  and  is  even  produced 
as  a  by-product  in  washing  cryolite,  with  which  it  occurs, 
as  might  have  been  expected  from  a  study  of  the  natural 

i     lations  of  the  rare  eli  ntioned  above. 

Reliable  statist!..-  as  to  the  output  of  minerals  of  the 
rare  metals  are  not  obtainable,  but  it  may  be  mentioned 
that  the  world's  output  of  tungsten  ores  was  over  5,500 
tons  in  1908,  as  against  about  half  as  much  in  1905, 
although  the  price  obtainable  per  ton  had  nearly  doubled 
by  1907   8. 

A  bngthlv  list  of  important  associations  together  of 
certain  of  the  ordinary  commercial  minerals  might  be 
added  with  a  commentary  as  t"  tin  reasons  for  such 
association  but  want  of  space  forbids  more  than  a  passing 
reference  to  them. 

Such  associations  may  perhaps,  be  in  many  cases 
attributed  to  a  cause  similar  to  that  suggested  above 
for  the  rare  elements  although  in  a  very  large  proportion 
of  the  cases,  it  is  due  merely  to  the  ordinary  chemical 
decomposition  of  a  primary  rock  or  mineral.  Indications 
of  a  simultaneous  primary  origin  exist  in  the  ease  of  a 
large  number  of  minerals  and  mineral  aggregates.  Xo 
lead  mineral  has.  I  believe,  ever  been  found  free 
from  silver  or  from  gold  nor  has  any  metallic  lead 
or  salt  of  lead  free  from  silver  or  gold  been  prepared  i 
by  the  most  costly  proci  I    in    extremely    small 

quantity.  Practically  all  commercially  treated  copper 
minerals  also  contain  gold  and  silver  and  modern  mi  I 
of  treatment  now  permit  the  buyer  to  pay  for  both,  even 
when  present  in  little  more  than  traces  which,  twenty 
years  ago,  would  have  ben  totally  lost.  The  attempts 
at  obtaining  the  gold  and  silver  from  antimony 
in  which  both  metal,  also  invariably  occur,  have  been 
largely  responsible  for  the  highly  successful  volatilii 

thods   of   extracting   antimony    which    have   resulted 
in  so  great  a  fall  in  the  price  of  that  metal 

The  invariable  association  of  selenium  and  tellurium 
with  sulphur,  of  cadmium  with  zinc  and  of  nickel  with 
cobalt,  and  the  common  association  of  potassium  and 
sodium,  of  calcium,  barium  and  strontium  and  of  the 
halogens  excluding  fluorine,  ij  too  well  knov 
comment.  They  may  be  explained  by  the  similarity 
of    their    properties    but    there    are    many    other    miners] 


associations  of  element-  which,  like  that  of  the  precious 
metals  a-  compared  with  lead,  are  not  in  any  way  similar 
and  a  knowledge  of  them  is  of  great  assistance  to  the 
mining  man  and  mineralogist  in  searching  for  minerals 
and  in  his  anticipation  of  what  may  be  expected  to  follow 
such  indications  as  are  found  in  prospecting,  as  well  as 
to  the  metallurgist  and  chemist  as  a  guide  in  searching 
for  valuable  or  objectionable  constituents  in  such 
minerals  as  he  has  to   treat. 

One  of  the  most  common  associations  is  that  of  zinc 
blende  with  galena,  copper  and  iron  pyrites  being  also 
usually  present.  Such  an  association  is  objectionable 
in  every  way  commercially  and  although  these  minerals 
may  be  separated  mechanically,  hydraulically,  or  mag- 
netically, when  the  minerals  are  not  so  fine-grained  or 
so  intimately  interlocked  that  a  preliminary  crushing 
will  not  break  them  apart,  millions  of  tons  of  ore  of  high 
"  assay  value  "  exist  which  have  not  yet  been  treated 
at  a  profit  and  which  are  known  as  "  refractory  zinc-lead 
ores."  When  it  is  remembered  that  ores  containing 
metal  values  of  zinc,  lead,  silver  and  gold  to  the  amount 
of  perhaps  ten  pounds  or  more  can  be  obtained  for  little 
more  than  the  cost  of  mining,  of  almost  uniform  composition 
and  in  unlimited  quantity,  one  cannot  wonder  at  the 
numberless  attempts  which  have  been  made  to  solve 
the  problem  and  which  have  raised  more  hopes  and  emptied 
more  pockets  than  any  other  metallurgical  problem 
during  the  last  century. 

Many  papers  have  been  read  on  this  subject  before  our 
technical  societies,  but  it  must  be  remembered  that  the 
problem  is  both  a  physical  and  metallurgical  one  and 
that,  like  so  many  attempts  at  separating  valuable 
minerals  or  eliminating  objectionable  constituents,  the 
work  which  has  been  done,  although  often  a  failure  as 
regards  its  primary  object,  has  resulted  in  most  valuable 
improvements  in  side-issues  affecting  other  metallurgical 
problems. 

A  knowledge  of  the  common  associations  of  minerals 
and.  especially  of  the  metalliferous  minerals,  may  often 
save  the  miner  and  the  metallurgist  from  serious  error 
and  loss,  and  experience  as  to  the  condition  in  which  they 
are  required  for  the  market  is  of  equal  importance.  In 
the  earlier  days  of  mining,  zinc  blende,  the  most  important 
ore  of  zinc,  was  regarded  as  a  worthless  mineral  and  was 
picked  out  from  the  galena  with  which  it  occurred  and 
thrown  away.  The  German  called  it  "  blende  "  because 
it  was  put  into  the  mine  by  the  demons  to  delude  them  and 
the  Britisher  called  it  '*  black  jack  "  for  the  same  reason. 
Similarly,  nickel  and  cobalt  were  named  after  German 
demons  and  their  ores,  when  occurring  with  copper  ores, 
were  thrown  away.  Xickel  ores  are  still  commonly 
mistaken  for  copper  ores  and  the  writer,  in  one  of  the  out- 
ports  of  Newfoundland,  has  seen  molybdenite  picked  out 
from  granitic  rocks  where  it  occurs  under  conditions  which, 
to  the  mineralogist  would  at  once  identify  it.  and  used  as 
black-lead  for  blacking  grates. 

Even  within  the  last  few  years,  amblygonite,  the 
hydrated  phosphate  of  lithium  and  aluminium, — now  the 
most  important  source  of  lithia — was  sold  from  a  tin 
mine  abroad  as  inferior  phosphate  for  making  fertilizers. 
The  purchaser  sold  it  to  the  lithia  manufacturers  at  a  large 
profit  until  the  mine  owners  had  their  eyes  opened  by  a 
friendly  chemist. 

Although  the  sulphides  and  similar  minerals  and  the 
oxidized  ores  produced  by  their  alteration  are  of  greater 
metallurgical  and  commercial  importance,  there  is  perhaps 
more  justification  for  dealing  briefly  with  these  minerals 
than  with  those  already  discussed,  the  latter  lending 
themselves  better  to  collective  and  general  treatment. 
In  many  cases,  the  sulphides  and  other  non-oxidized 
metalliferous  minerals  may  be  clearly  traced  to  definite 
sources,  but  they  are  commonly  intrusions  from  below 
or  occur  as  veins  and  lodes  whose  origin  is  of  a  doubtful 
or  controversial  character,  and  may  perhaps  be  best 
regarded  by  the  chemist  as  resembling  that  of  Topay,  who 
was  not  born,  but  "  merely  growed."  Concerning  metalli- 
ferous mini  rale  generally,  the  Cornishman's  adage  "  Where 
they  are.  thi  re  t  hey  are  "  is  a  safe  one  for  a  non-geological 
paper. 
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\     the  most   important   group,  and  a»  typical  of  others, 

Hi.-  sulphide    are  di  ia]  idorat  ion   bj 

In  i    ajunct  ion  «  il  b  I  be    oli  aide  .  t.  Uui  ■ 

\  ...    «  Mil    small    .  1 1 1 . 1 1 .  t  il  i.       .,!    w  hull    lhe\     are 

ao   commonly    as iated    and    which    they    so    strongly 

;  dogicalbj ,  the  Bulphidi  -  dire*  i  Ij  01 
indirect!}'  furnish  a  Largo  proportion  ..i  the  ores  from  which 
the  world's  met  1 1  ire  derived, 

true   thai    pyrites   as  auoh,   does   not    constitute 
immercial  ore  ol  iron,  but  the  oxide  left  by  the  roasting 
..I  pyrites  H  regularly  smelted  for  the  production  oi 

and   ii    must    not    I"'  forgotten   that   .-i  considerable 
proportion  of  our  iron  ore  deposits  are  themselves  the  result 

of  the  d i       ulpbide  of   iron  in  one  or  other 

oi '  n-  oal  forms. 

to  atmospheric  action,  or  roughly  -peak- 
ing, above  'water-level"  ithui  is,  above  the  line  Below 
whioh  pumping  is  necessary  in  the  working  of  a  mine) 
most  oi  these  sulphides  oxidize  more  or  less,  often  i 
pletely,  so  that  metallic  sulphates,  carbonates,  ami  oxidei 
oommonly  occur  al  and  neat  the  urface,  the  proportion 
decreasing  as  depth  increases  and  Snail}  giving  place 
entirely  to  the  sulphides  from  which  they  wen   di 

ins  "  or  oxidized  outcrops  which,  in  bo 
instances,   have   been   the   surface   indications  leading  to 
the  discover}    i   important  mining  fields,  are  oi  this  i 
have  furnished  more  of  the  rare  mineral   specimens 
.   .  .  t  ban  all  ot  hi  c    lourci     i  om- 
bined. 

pyrites  is  of  such  commercial  impoi 
being  the  chief    ourci   ol  the  world's  supply  of  sulphuric 
a.  i.l   upon   which   so   many   of   the   chemical   industries 
depend,  ii  may  be  well  to  .lis.  ass  the  i  aanges  which  occur 
during  the  weathering  of  this  mineral,  and  their  important 
and  fai -reaching  results. 
This  subject   has  received  considerable  attention 
irethetimoof  Senckel,  whose  "  l'\  ritologia,  or  a  history 
of  the  Pyrites,  the  Principal   Body  in  the  Mineral  King- 
dom,"   published    in   I  I.  rinauy    iiM-r    I  .'.il   \.  ai 

that    hot    baths,  vol  mi       ai   I   whirl] Is  "derive  their 

matter  from  pj  i  ites  and  sulphur." 

The  most  interesting  work  in  connection  with  the  oxida- 
tion of  pyrites,  has  been  accomplished  during  the  last 
twenty  years,  the  introduction  of  the  "cyanide  process  " 
for  gold  extraction  having  made  such  investigations  an 
absolute  necessity.  So  thoroughly  has  this  been  done 
that,  at  the  present  time,  the  number  of  minerals  which 
are    either    directly     or    indirectly     credited     by    both 

Jiractical  man  and  theorist,  with  a   pyritio   parentage,   is 

Briefly  stated,  the  result  of  the  weathering  of  iron 
pyrites  is  the  production  of  ferrous  sulphate  and  free 
sulphuric  a.  ill.  followed  by  the  oxidation  of  the  ferrous — 
to  normal,  and  ultimately, to  basic,  ferric  sulphate.  With 
certain  Kinds  of  iron  pyrites — notably  marcasite — the 
decomposition  proceeds  with  great  rapidity,  a  clean  speci- 
men soon  :  coated  with  minute  crystals  of  ferrous 
sulphate  even  when  enclosed  in  a  mineral  cabinet. 

I  -ulphatcs  so  produced  are  mainly  carried  away  in 
solution  or  suspension,  but  a  small  quantity  usually  remains 
and,  by  iinal  conversion  into  oxide,  reddens  the  mineral 
mass  from  which  the  pyrites  lias  been  leached  out. 

Should  gold  be  present  in  the  solutions  acting  upon  the 
pyrites,  the  reducing  -     the  ferrous  sulphate  pre- 

cipitates it  as  metal,  producing  oxidized  ferruginous  gold 
ore.  'l'le-  pri  Mine  of  extremely  minute  traces  of  gold  in 
many  saline  and  other  natural  waters  is  well-known  and, 
although  this  Btore  of  precious  metal  will  most  certainly 
never  be  profitably  tapped  by  mankind,  nature  is  con- 
tinually drawing  from  ii  and  depositing  the  gold  in  con- 
centrated and  therefore  available  forms.  Such 
are  often  of  great  bl  auty  and  richness,  and  probably  most 
of  those  in  which  the  met  d  oi  curs  in  the  i  rystalline  state. 
have  been  produced  by  the  above  or  some  similar  redui  ing 
action. 

Enormous  quantities  of  pyritic  ores  containing  the 
precious  metal  exist  miller  conditions  which  altogethei 
preclude  such  .m  explanation  of  the  deposition  but  the 
fact  that  the  rich  surface  indications  of  a  gold  mine  are  by 
no  mean-  g  mtinuance  in  depth  (as  would  be  the 


were  the  gold  merely  loft  behind  bj  the  weatherii 

t  la-  pj  i  it.     already  oontaini  ifli  ant  ) if  of 

the  frequent   di  posit  ion  oi   gold   from      u  fai  e  and  ol 

As  already  indicated,  i  hi   produot    from  I  hi 

of    pyrites    have    oauBOd    much    trouble    in    t] 

be   cyanide    proce       b  i    gold    -  in         8i  og     pei  iallj 

ited   ■ -i  ining  t  he  pre metal   m 

divided  oondition,  the  i  j  - le  prooi      i    -■■-  di  Ij  empl 

in  the  treatment   oi   pyritic  gold  ores,  and   partioularrj 

oi  the  "tailiB  "   idui     ii '■■.  blob  free 

nold  has  aln  adj   been  extra,  ted  bj  ion,    Thi 

ii-. ■    nt    cyanide    for    t  real  mil-      ilu-l'    nt!  and 

■  I'mIK  increasing,  although  still  almost  in  its  infe 
The  history  ol   the  manufacture  of  potassium    oyanide 
affords  an  interesting  example  oi   the  din  of  a 

purely  metallurgical  upon  a   pure!]   chemical  inchr 
I'm a-    to    the    introduction    of    the    cyanide    p 

i  bi  i i    ly  limited 

application,    of    somewhat    doubtliii     puni;  high 

price.     The  demand  created  by  thi    | ha     duri 

last    i resulted  in  the  production  ..t  almost 

le  ai  a  bout  one  I   nth  of   its  former  | 
and   will   probably   result    in   its   replacement    bj     odium 
ids.      Not  only  is  this  the  case  but,  wherea    the  cyan- 
ogen products  from  gas  works  were  formerly  n 

ai  ii-  recoi ery  for  cj anide  manufai  ture  i    now  a 
firmly  established  and  profitable  industry,  and   ha 

the  main  factor  in  the  great  reduct 

In  addition  to  their  far-reaching  elh  .  i  -  up.  i 
and  other  rocks  already  referred  to,  the  soluble  products 
From   the   weathering  of   pyrites  also   re-act  upon    such 

lates    and    other    compounds    of    Lime,    magnesia, 

alumina.  &c,  as  they  come  into  contact  with,  producing 
i Responding  sulphates. 

The  carbonate  of  iron  produced  from  such  inter-action, 
may  be  direotly  deposited  as  ohalybite  or  spathic  iron 

ore,  but  is  more  c monly  converted,  bj  I I  carl 

acid    and    subsequent    oxidation,    into    various   form-    ..I 
ferric  hydrate  or  oxide  such  as    limunite,   haematite,  &C. 

The  familiar  rusty  iron  stain  which  Bettles  from  chaly- 
beate waters,  affords  an  indication  of  the  manner  in  which 
such  ores  have  been  produced,  and  the  thick  brown  mud 
so  frequently  found  in  disused  mines  and  on  the  beds 
of  streams,  are  further  example--. 

The  natural  or  induced  weathering  of  iron  pyrites  is 
taken  advantage  of  in  the  case  of  low  grade  cupriferous 
iron  pyrites  at  the  Kio  Tinto  mine,  both  metals  being 
dissolved  out  as  sulphate  and  the  copper  finally 
precipitated  as  metal  by  treatment  with  pig  or  scrap 
iron. 

It  is  interesting  to  note  that  the  Rio  Tinto  ore  is  one 
of  the  very  few  which  lend  themselves  to  such  weathering. 
.Many  large  deposits  exist,  which,  although  very  similar 
in  appearance,  are  almost  incapable  of  such  weathering 
and,  being  too  poor  for  smelting,  have  had  to  be  abandoned. 

Although    Hernial-    views   as   to    the   effect    of    pyrites 
were  too  advanced,  there  is  probably  no  mineral  on  which 
so  many  industries  depend  or  which  yields  so  many  di 
or  indirect   by-products  of  commercial   value. 

Although  not  a  tenth  of  the  total  sulphur  mined  yearly 
in  the  form  of  pyrites  and  practically  none  of  that  existing 
in  other  minerals,  is  utilized,  the  remainder  passing  into 
the  atmosphere  or  being  otherwise  directly  lost,  nearly 
2,000,000  tons  of  iron  pyrites  avi  raging  about  (.">  per  cent. 
of  sulphur,  is  annually  mined,  as  a  source  of  sulphur, 
mainly  for  utilization  in  the  manufacture  of  sulphuric 
i  id.  '  This  huge  supply  is  supplemented  by  a  compar- 
atively small  return  ol  sulphur  recovered  from  alkali 
be  by  the  Claus-Chani  pro  .  and  particularly  by 
the  large  amounts  of  native  sulphur  mined   in   Italy  and 

il.]\     attributable    to    natural    | 
sulphurous  gases  somewhat  as  bat!     ■  iess, 

and  by  the  rapidly  increasing  output         I         ana.    The 
two    latter    sources    ;  ibout 

three  quarters  of  a   million  tons  of  crude  native  sulphur 
annually. 

The  consideration  of  the  pyrites  and  sulphur  industry 
must  be  left  for  the  writers  of  Bpecial  papers,  but  a  few- 
words  mm  '  .•  .1.  ...  ted  to  the  many  by-product-  which  are 
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obtained   during  roasting,   smelting   or  other   treatment 
of  pyritic  area. 

re,  although  only  in  minute  quantities, 
in  native  sulphur  and  in  all  pyritic  I 
concentrated  throughout  various  stages  of  their  treatment, 
ductkm  as  a  by-product  of  sulphuric  acid  manu- 
facture is  well-known  but  11  i  principal  Bouroe 
is  the  anode  mod  or  slime  from  the  electrolytic  purifi- 
cation of  erode  copper.  Although  its  percentage  in  the 
cupriferous  pyritic  ores  from  which  the  hulk  of  the  world's 
copper  is  obtained,  is  so  small  that  it  cannot  usually 
1h-  determined,  it  becomes  to  a  large  eiti  at,  concentrated 
with  the  copper  through  the  various  stages  of  treatment 
and  when  one  remembers  that  the  hulk  of  the  world's  copper 
is  purified  by  that  process  and  that  most  of  the 
selenium  becomes  accumulated  in  the  mud  left  by 
solution  of  the  anodes,  the  possibilities  a-  to  supply  of 
selenium,  should  the  demand  increase,  will  be  readily 
realized.  Not  only  do  these  anode  residues  contain 
selenium  :  they  contain  often  as  much  as  50  per  cent, 
of  their  weight  of  gold  and  silver,  together  with  much 
bismuth,  all  similarly  concentrated  by  the  selective  ]  ower 
of  metallic  copper  from  the  otherwise  non-recoverahle 
traces  which  occur  in  the  original  ore  and  all  obtained 
as  true  by-prodnote  by  a  treatment  which  would  be 
necessary  in  most  eases  even  were  they  not  present.  As 
regards  "bismuth,  it  may  be  noted  that,  in  addition  to  the 
amount  recoverable  from  the  copper,  over  800  lbs.  is  stated 
to  escape  daily  from  the  smoke  stack  of  a  single  copper 
smelter,  the  Washoe  smelter  of  Montana,  and  that  bismuth 
is  now  obtained  from  the  anode  mud  from  the  electrolytic 
refining  of  lead  bullion. 

In  the  roasting  of  tin  ores  and  of  many  others  where 
pyrites  is  present,  large  quantities  of  arsenious  oxide 
are  produced  from  the  arsenical  pyrites  which  almost 
invariably  accompanies  even  ordinary  iron  pyrites  and 
which  is  still  more  common  with  mixed  ores.  Although 
in  mining  districts,  unlimited  amounts  of  sulphurous 
acid  are  often  permitted  to  pass  into  the  air.  the  escape 
of  arsenic  fames  is  usually  rigidly  forbidden.  A  large 
proportion  of  the  white  arsenic  of  commerce  and,  through 
it,  of  practically  all  other  arsenical  compounds  ;  is  thus 
obtained  as  a  by-product.  The  residues  from  the 
roasting  of  pyrites  for  sulphuric  acid  manufacture  are 
by  no  means  exhausted  of  their  values.  The  extraction 
of  their  copper  contents  and  the  recovery  of  their  silver 
and  gold  by  the  Claudet  process  are  well-known, 
and  the  use  of  the  burnt  pyrites  as  pigment  and 
polishing  material  and  for  smelting  down  for  production 
of  pig  iron  may  be  mentioned  as  the  principal  among  its 
other  applications.  Want  of  time  prevents  any  des- 
cription of  the  many  other  ore  bodies  on  which  our  mineral 
wealth  depends  or  any  reference  to  the  mechanical, 
hydraulic,  magnetic  and  other  methods  by  which  most 
minerals  are  dressed   for  the   market. 

Papers  might  well  be  pn  w  nted  to  this  Soicety  by 
ialists  on  the  Cornish  tin  industry  and  on  the  treat- 
ment of  the  gold  ore  of  the  Rand.  Either  would  include 
a  description  of  the  most  typical  dressing  appliances 
and  methods,  while  one  on  general  metallurgy  would  include 
the  most  important  metallurgical  methods  of  concen- 
trating mineral  values. 

The  impossibility  of  dealing  adequately  with  the  subject 
before  us  in  a  single  paper  was  emphasized  at  its  commence- 
ment, and  the  writer  can  plead  thai  bis  difficulty  has  been 
mainly  in  deciding  what  must  be  left  out,  that  the  original 
maif  tended   to  over  twice  its  present   size  and 

that  many  matters  which  are  now  ignored,  were  previously 
included  in  it. 

In  conclusion,  he  ha-   to  indebtedness  to 

Mr.    W.    E.    I".    Powney   and    Mr.    F.    Rowley,    whose   help 
been  invaluable  both  in  the  preparation  of  the  notes 
and  as  critics  and  correctors  of  the  manuscript. 

DISCUSSION. 

Mr.   Hbwz  (Museum    of    Prad  gy,    Jermyn 

'  .     -aid    one    thin"    which    would    help    very    much 

in   the    practical   geological   treatment  of  building  stones 

would  be  to  have  a  uniform  expression  of  the  analytical 

results.     Although,  in  so  many  instances,  one  depended 


upon   the   chemist,    he   thought    the    practical   man  was 

largely  independent  as  regards  building  stones.  A 
copic  examination  of  a  section  would  usually 
give  all  the  information  one  required.  He  understood 
Mr.  Holloway  to  say  that  as  a  mineral  titanium  was  not 
very  prevalent  :  but  really  on  the  minute  scale  it  was 
very  widely  distributed.  A  large  field  lay  open  for  the 
further  examination  of  the  minerals  which  had  been  referred 
to.  With  regard  to  kaolin,  he  did  not  know  that 
things  were   quite  satisfactory. 

In  the  literature  it  was  continually  mentioned  as  being 
present  in  all  sorts  of  clays,  slates,  sandstones,  and  many 
other  rocks;  but  it  could  not  be  isolated  in  most  of 
these  cases.  In  by  far  the  greater  majority  of  those 
101  ks.  it  was  reported  on  analysis  as  kaolin  without 
sufficient  evidence.  There  was  much  to  be  done 
in  clearing  up  their  knowledge  of  the  formation  of 
clays  and  also  as  to  the  way  of  treating  clays  so  as  to 
separate  out  those  colloidal  parts  of  clayey  material 
which  were  supposed  to  be  present  in  large  proportion 
in  certain  deposits,  and  seeing  how*  to  treat  them  so  as 
to  be  able  to  handle  them  for  practical  purposes.  They 
would  be  glad  to  know  more  with  regard  to  the  colouring 
of  precious  stones  by  radio-active  substances,  as  that 
was  a  matter  about  which  they  were  constantly  being 
questioned  at  the  museum  by  practical  jewellers. 

Prof.  H.  Louis  said  that  while  he  was  in  accord  with 
the  general  tenor  of  the  paper,  there  were  one  or  two  points 
which  he  thought   were   open  to  discussion.     First,  with 
regard     to     the     formation     of     the     mineral     deposits 
which    were    found    on    the    borderland    of     masses    of 
igneous   rocks.      The    Scandinavians    called    the   aureole 
of    igneous    rocks     by    the     word     "  skarn,"      meaning 
thereby  the  zone    of   more  or  less  metamorphosed    rock 
which  surrounded  the  igneous  mass    within    which   such 
deposits  occurred.     The  author  appeared  to  agree   with 
Vogt  in  attributing  the  origin  of  these  deposits  to  what 
Vogt  called  "  pneumatolytic  "  action,  that  is,  that  they 
were     produced     by     mineral     vapours.     The     classical 
example  was  that  due  in  the  hist  place,  to  a  French  chemist, 
Daubree,  who  ascribed  the  formation  of  tin-stone  to   the 
action   of   aqueous   vapour  on   fluoride   of   tin.     For  his 
own  part,   he  did  not  thoroughly  believe  in   this   pneu- 
matolytic   theory  :  his    own    view    was    that    there    was 
but  little  true  pneumatolysis  in  the  form  of  true  vapours 
of    those     haloid    compounds    interacting     with     water 
vapour,  and  that,  in  the  great  majority  of  cases,  there  was 
something  between  the  state  of  vapour  and  the    liquid 
state — that    these    igneous    rocks    would    certainly    have 
contained   water   vapour  in   enormous   quantity   and   no 
doubt  other  vapours,  perhaps  even  haloid  compounds  of 
certain    metals.     But   he    thought    these   had    been   con- 
densed  into   some   excessively    superheated   sludge,    not 
a    true    vapour,    under    enormous    pressure,    something 
between    a    liquid    and    a    gas    and    that    the     mineral 
deposits  were  formed  more  or  less  through  a  process  of 
solution.     As  a  fairly  strong  argument  in  favour  of  that 
view,    he    quoted  the  pseudomorphs   of   cassiterite   after 
(.it  hoi  la-e     ol     Si,       \ustell       It      was    obi  ioual"j      quite 
certain  that  the  granite  or  pegmatite,  or  whatever  it  was, 
must  have  solidified,  and  that  the  felspar  crystal  must 
have    crystallised    out    and  have  had  a  completely  solid 
matrix    all    round     it.     The     crystal    must     have     been 
thoroughly   solidified   to   form   a   sufficiently   rigid   mould, 
and   it    was  only  afterwards  that   the  particles  of  felspar 
wen     dissolved    away,    and    were    replaced    particle    by 
particle,    by    tin-stone:    for    thiie     was    no    other     con- 
ceivable    way   in    which    that    pseudomorph   could   have 
been  produced.     That  meant  that  tin-stone  was  deposited 
long  after  the  solidification  of  the  igneous  rock;  and  it 
seemed  a  strong  argument  against  accepting  the  pneu- 
matolytic   theory    in     its    fullest    sense.     There    were    a 
number  of  eases   which   could   be  quoted    which  showed 
that  pneumatolysis  in  the  simple  form  in  which Vogtput 
it    forward  might  occasionally  have  occurred;   but  if  so, 
it    was   only   the   exception,   and    not    the   rule.     Taking 
again  the  ease  of  fluorine,   practically   the  whole  of   tin 
fluorspar    obtained    in    this    country   was    derived    from 
veins  in   the   mountain   limestone,   where  there   was  un- 
questionable   evidence]  of    the  replacement   of  limestone 
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trbonate  <,f  iron  acting  in  th  In 

i  in-  Wcardale  distrii  t  i  vein  fifteen  Fool  in  « 

filled  up  with  pi  ' i  i    and  it  was 

Iml   a  vein  fifteen  foel    wide,  « bit  I)    req I    .1 

expense  i"  keep  it  open  bj   timber,  did  not  stand 
,  1    I,   lie  n  ier  supei  ini  umbenl    ground    1 

there  now,  while  the  fluoride  alowly  volatilised  into 
it.  it  was  gradually  produced  bj  replacement  in  solu- 
tion.    Verj    lik.  K     thi  ■•■     lolul me    in    a     highly 

heated  1,11111.      Vuothci   |", nit   to  which  the  authoi    made 
only   ■    passing    reference,    ho   should    like    to     Buggi 

rved    more    attention:  and    that    was    the    ohai 

that    the    limestone   deposits    bad    andorg Ho    ws 

strongly  of  opinion  thai  over  90  per  cent,  of  the 

is  mined  in    Greal    Bi  itain   to-daj   w<  re  product  d  bj 

the     replacement     ol     limestone     by    iron,    particle    by 

bably  the  whole  of  the  Cleveland  deposit  . 

the  1  ol    iron   mines  in   Weardale,   and   almost 

certainly  the   whole  of  the   red   hematite  of   Lancashire 

Cumberland,  were  produced  by  the  slow  replace- 
ment of  carbonate  of  It by  1  t  iron,     Years 

m   proved  on  a  Bmall  Bcale  in  the  laboratory,  thai  the 
iron  could  be  directly  precipitated  in  the  form  of  bn 
hematite,   i.e.,  oxide  more  or  leas  bydrated,  by  blowing 
on  dioxide  and  air  through  finely  divided  ferriferou 
limestone  suspended   in    water.      Whether  these  deposits 

been  formed  in  that  way,  or  whether  they  had  been 
tit*!  formed  as  carbonate  ol  nun  and  aftt  rwards  chs 
Into  the  brown  or  roil  hematite,  he  was  not  prepared  to  saj  . 
but  the  latter  method  was  almost  certainly  the  one 
which  had  prevailed  in  the  beds  of  nun  ore  which  were 
deposited  in  Northamptonshire,  Lincolnshire,  and  the 
Cleveland  district  many  of  which  ores,  although 
brown  hematite  at  the  surface,  were  carbonates  in  th 
deeper  lying  portions.  In  connectii  n  with  this  change 
in  the  limestone,  he  would  point  out  an  important  gi 
which  he  might  call  for  convenience,  residual  deposits, 
deposits  produced  by  the  dissolving  awaj  of  the  bedi 
of  limestone  and  leaving  behind  the  minerals  they  contained 
in  small  quantities.  One  of  the  best  examples  was  the 
region  ol  Santander  in  the  North  of  Spain,  where  t here  were 
masses  of  iron  ore  (brown  hematite),  and  also  deposits 
of  tine  oarbonate,  in  a  soft  clay,  deposited  in  and  about 
the  eroded  pinnacles  of  a  dolomite  which  contained 
stnall  traces  of  these  minerals.  The  general  geology  of  the 
district  left  no  doubt  that  these  were  residual  deposits 
produced  by  dissolving  away  the  carbonate  of  lime  and 
magnesia,  leaving  the  iron  or  zinc,  as  the  case  might  be, 
in  the  clayey  matter  that  the  original  rock  contained. 
These  changes  of  limestone  formed  some  of  the  1 
important  of  mineral  deposits.  The  author  seemed  to  think 
that  gold  deposits  might  he  due  to  deposition  by  chemical 
or  clii  ti,, -chemical  action  from  sea  water.  There  were  one 
or   two   cases   where   that    might    possibly    be   so.      For 

nice  certain  sandstones  in  the  Bristol  coalfield  had 
shown  to  contain  chemical  traces  of  gold,  and 
possihly  that  was  a  case  in  point  ;  but  in  the  vast 
majority  of  instances  he  was  convinced  that  the  gold 
had  been  deposited  not  from  sea  water  lying  above  the 
deposits  but  that  the  gold  solution  had  infiltrated  from 
the  sides  or  upwards;  that  it  was  a  deep-lying  solution. 
anil  not  a  sea-water  solution  which  had  been  the  origin 
of  the  gold.  There  were  phenomena  that  Mr.  Hollow  a  \ 
barely  touched  upon,  which  geologist-  wen  -peaki, 
of  familiarly  nowadays  as  the  "  secondary  enrichments  " 
of  the  higher  lying  portions  of  certain  deposits  that  had 
played  a  very  important  part  in  determining  the  gold 
contents.  He  remembered  in  the  earl]  days  of  the  Rand! 
going  into  what  was  now  the  .lumpers  Mine  and  breaking 
out  with  his  own  hands  and  panning  for  himself  stuff 
which  ran  over  200  ounces  to  the  ton;  the  1m, item  <,f  tin- 
pan  was  simply  covered  with  gold.  The  stuff  from  that 
same  mine  now  went  about  one  ounce  to  the  ton  in 
depth.  The  superficial  enrichment  in  such  cases  wa- 
a  partly  chemical  am!   partly   meoha  ration. 

As  the  surface  of  the  ground  was   worn   down  th 
gold-bearing  portion  would  remain  more  or  less  in  situ  and 
would  he  attacked,  possihly  dissolved,  and  re-deposited. 
Hut   that    would   he  a   purely  local  action.      He   gathered 
that    the   author    thought    the    gold    might    have   been 


....  :    1,    dopo    ' 

:  1   it  own 

ulphate   would   nol    dissolvi 

.;     11; t     1  hlorid 

.  ,  1 1 ,  1     .  I  wa  1        1  No 

«bs  a  -  oridi 

ile  thai   rea<  tion  to  take  plao 
thai    kmd   would   bi     ubji  ct  to 
mechanical  enrii  I  he  gold,  v  bii  b  v 

of  the  well-known  phen  ■'  the 

world  ovei      He  believed  that   if  gold  had  red 

from  overlying  sea  water  it   was  the  except :  and  that 

probably  nearly  always  it  cami  from  Sot  aline  water 
cip  ulatina    within    the    earth' 

M,.  1:.  l'i  in,  1,  s„i,i  Mr.  llolloway  had  refi  rred  t"  some 

investigat  on    oi  bis  in  001 ition  with  tin   ooon  n 

pitchbji  11  li  in  Dolcoalh  mine  in  a  matrix  of  purple  Huor- 
and  since  it  had  keen  reeentlj  found  that  the emana- 
from  radium  compounds  had  the  peculiar  property 

louring  glai    a  deep  purple,  he  thought  that  perhaps 

the  purple  fluor-spar  which  p  rted  with  pitchblende 

might  have  derived  its  colour  from  emanations  of  radium. 
In  his  paper  he  (the  speaker)  referred  to  the  peculiar 
pm  pie  colom  of  1  be  fluor-spar  and  also  stated  thn 
a  strong  indication  of  uranium  when  treated  by  a  blow- 
pipe test.  Mr.  llolloway  had  kindly  made  some  experi- 
ments to  discover  if  any  marked  change  of  colour  was 
developed  bv  allowing  radium  bromide  to  be  in  close 
contact  with  a  piece  of  colourless  fluor-spar  for  some 
weeks.  Thej  proved  conclusively  that  there  was  a  per- 
ceptible ,  hange  of  colour  even  in  so  Bhort  a  time.  It  was, 
he  thought,  lair  to  Mipposc  that  strongly  radio-active 
minerals  like  pitchblende  might  have  played  some  part 
in  the  colouring  of  minerals.  The  chemical  changes 
which  occurred  in  rocks  and  their  intimate  connection 
with  mineral  deposits  and  the  formation  of  lodes,  had 
received  an  immense  amount  of  attention  during  the  last 
1,  w  years.  In  l*l'>4  attention  was  called  to  the  fact 
that  many  of  the  Cornish  mineral  veins  had  been  formed 
by  a  process  of  slow  n  placement  of  one  mineral  by  another. 
by  the  circulation  of  mineral  solutions  through  the  natural 
joints  or  channels  of  the  granite  :  the  felspar  of  the  granite 
as  well  as  the  mica  having  been  altered  into  "chlorite. 
The  same  agency  which  produced  these  changes  in  all 
probability  impregnated  the  altered  zone  of  rock  with 
tin  oxide,  and  the  other  common  accompaniments  ot  tin 
in  lodes.  Professor  Louis  had  referred  to  this  subject 
and  to  the  solubility  of  gold  in  certain  solutions.  The 
speaker  described  an  experiment  made  with  tie-  ol 
of  linding  out  if  water  containing  very  small  quant 
of  sodium  chloride  and  free  sulphuric  acid,  such  a 
frequently  found  in  mines,  would  dissolve  gold  under 
certain  conditions.  An  ore  from  a  Cripple  Creek  mine 
taken  from  near  the  surface  containing  gold  in  a  tine- 
spongy  form  (an  oxidised  tellnride  ore),  and  having  a 
matrix  mainly  siheious,  with  small  quantities  of  p 
(impure  manganese  dioxide)  and  limonite  wa-  selected. 
The  fine  ore  was  digested  for  some  days  with  the  saline 
Bolntion  referred  to  with  the  result  that  a  portion  ot  the 
gold    pa-sed    into  solution.     The  solution   was  allowed    to 

on  crystals  (cubes)  of  iron  pyrites,  and  after  some  ■ 
the  appearance  of  little  rosette  crj  Btals  of  gold  on  the  faces 
oi  the  <  rystals  of  pyrites  was  noticed.     'I  ment 

might  explain  the  change  which  was  known  to  occur 
in  veins,  where  the  gold  had  be,  transferred  by  solution 
from  the  uppei  oi  oxidised  portions  of  the  vein  to  thepj 

which  occurred  at  greater  depth,  for miag. what  were 
now  termed  "secondary  enrichments." 

Mr    HfTiirrs-    said   "in  some    parte    of   Cornwall   there 
were  china  clay  deposits  and  a  lode  stru  avted 

with  them,  but  with  this  china  1  I  there  wasoften 

;  a  lilt!,-  tin  other  than  1  assitente  ;   and  the  point 
was,  did  that  tin  come  op  into  th,-  china  clay  or  v. 
there  originally  !      Points  had  been  made  a 
of    the    tin    on-    deposits,    Ik''    wolfram,    and    Hydrofluoric 
acid.     Was  it  the  fact  that  the  fluoride  alwa  uued 

the  tin  ores  and  the  wolfram  ores?  In  general,  in  the 
upper  levels  the  fluorides  and  tin  ores  and  the  wolfram 
w,,e  associated  :   and  it  might  be  said  therefore  that  they 
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must  come  UP  from  one  centre  ;  that  the  fluorides,  the 
train  ami  the  tin  ores  had  all  eome  up  by  pneumatolysis 
from  below  ;  but  in  that  same  district  it  was  possible 
to  strike  across  a  bar  of  rook  cutting  right  across  and  on 
one  side  of  which  was  tin  and  wolfram  and  on  the  other 
side  tin  only.  The  deep-seated  origin  could  not  have 
come     in     at     all  ;       it      must      b  in     from 

above.  There  he  agreed  with  Professor  Louis.  The 
author  also  referred  to  the  possibility  of  finding  rare 
elements  in  the  Cornish  tin  slimes,  and  possibly  an  investi- 

f  at  ion  of  Cornish  tin  ores  might  well  repay  study.     The 
omologue   of   tungsten  might    be   found   in  Cornish   tin 
ores. 

Mr.  DkeydeL  wished  to  draw  attention  to  the 
importance  to  be  attached  to  the  presence  of  the 
tungsten,  tc,  which  might  be  found  in  tin  ores 
and  to  the  necessity  of  work  being  done  on  these 
metals,  particularly  in  iconneetiou  with  their  use 
alloyed  with  iron  in  steel  manufacture,  and  alone 
or  alloyed  with  one  another,  in  the  electric  lamp 
industry. 

Dr.  0.  J.  Stein  hart  said  he  could  not  quite  agree 
with  the  theory  put  forward  by  Mr.  Hutchin  with  respect 
to  china  clay  and  tin.  He  (Dr.  Steinhart)  had  for  some 
turn  ".,  rested  in  the  china  clay  and  tin  di 

in  Cornwall  and  thus  had  many  opportunities  of  studying 
these  beds  of  clay.  It  could  be  clearly  seen  from  the 
tin  and  quartz  schorl  veins  or  greisen  (locally  known  as 
"'  stent  '*)  running  generally  in  a  N.E.  direction  through 
the  clay  and  in  many  instances  remaining  standing  after 
the  clay  had  been  removed,  that  these  veins  must  have 
existed  in  the  granite,  before  the  decomposition  of  the 
latter  took  place.  There  was  very  little  doubt  that  china 
clay  was  formed  by  the  action  of  magmatic  ga-es  coming 
up  from  below.  Why  was  it  for  instance  that  huge 
boulders  of  granite  were  often  found  right  in  the  centre  of 
clay  pits?  It  was  simply  that  these  pieces  of  granite 
had  escaped  the  action  of  gases  and  vapours  owing  probably 
to  occurrence  of  fissures  or  lines  of  rifting  existing  at  the 
period  when  the  clay  was  being  formed.  Rosler's  and 
also  Fiebelkorn's.  investigations  show  pretty  conclusively 
that  china  clay  has  been  formed  by  pneumatolytic  action 
through  the  medium  of  aqueous  vapours  derived  from  the 
magma  (often  aided  by  fluorine  and  boron)  as  follows: 
K.i  i.AI.i  1, f.SiO,  +  2H2b=Al203.2SiO„.2H20-f  K20.4SiO. 

With  regard  to  uranium  and  radio-activity,  it  was  an 
accepted  theory  that  the  radio-activity  stood  in  direct 
proportion  to  the  quantity  of  uranium  present  in  the 
mineral. 

Mr.  W.  F.  Reid  referred  to  the  presence  of  zircon 
crystals  in  the  Bagshot  sand  and  said  that  under  certain 
conditions  large  quantities  of  these  rare  minerals  were 
obtainable,  and  they  could  be  concentrated  in  a  cheap 
way,  while  washing  the  sand  for  building  purposes.  With 
regard  to  the  colouring  of  fluoi  spar,  he  would  remark 
that  in  some  cases  undoubtedly  the  purple  colour,  especially 
in  Derbyshire,  was  due  to  organic  substances — there  was 
no  question  about  that — for.  by  distilling  fluor-spar 
he  had  obtained  bituminous  matter.  He  thought  Mr. 
Howe  had  rather  underrated  the  importance  of  chemistry  ! 
in  the  matter  of  building-stone.  A  microscope  could  not 
tell  how  a  stone  was  going  to  stand  the  weather  :  and  he  ■ 
thought  the  best  teel  waa  tl„.  practical  effect  of  the 
atmosphere  upon  it.  .Many  building-stones  in  London 
were       now      in      the      most      pitiable      state.  The 

inexperienced  architect-  who  chose  them  could  have 
got  something  better  and  cheaper  by  consulting 
a  chemist.  In  Berlin,  a  most  important  series  of 
experiments  on  the  action  of  the  atmosphere  on 
building-stones  was  being  carried  out  by  Dr.  Rathgen, 
of  the  Royal  Museum  in  that  town.  The  sampl 
Btone  were  actually  exposed  to  the  air  on  the  roof  of  t 
!i<-  museum. 

Mr.  A.  C.  Ci.AitiF.r  wrote:— With  regard  to  by-products 

'■    -  1    "I  phosphorus 

in  iron  ores  may  bt    u  an  iron  ore  to  l»    oi   value 

sh er      mall    percentage    of  phosphorus 


as  is  well  known;    ores  containing  a  large  percentage  of 

phosphorus  also  are  valuable  on  account  of  the  phosphorus 
being  high  enough  in  the  slag  to  make  the  slag  valuable 
as  an  artificial  manure  :   on  the  other  hand  a  medium  per- 
centage dues  net   produce  slag  of  sufficient  value  and,  as 
simple  iron  ores,  are  of  little  value  unless  they  are  pre- 
viously   treated    by   a    magnetic    process,   should   they    be 
magnetite  iron  ores,  as  practised  111  Sweden  and  Norway. 
The  aline  statement  is  subject   of  course  to  correction 
by  those  more  experienced  in  iron  smelting  than  1  am. 
il  separation  of  small  quantities  of  selenium  and 
tellurium  in  the  electrolytic  treatment  of  impure  copper 
indicates   that   there  is  a  source   of  supply  of  a  certain 
amount  of  these  rare  metals  should  the  demand  for  them 
arise  |    these  same  metals  occur  in  certain   gold   ores    but 
in  this  case  the  difficulties  in  extracting  them  at  a  profit 
are  much  greater.     In  alkali  manufacture,  the.  hydrochloric 
acid     condensers    are    generally     built    of     "Yorkshire" 
flagstones  which  resist  the  action  of  acid  more  than  any 
other  kind  of  stone  :   this  also  is  the  case  with  the  chlorine 
stills  nsed  in  connection  with  the  bleaching  powder  manu- 
facture :    thus  a  stone  is  utilised  which  has  stood  the  test 
of   geological    time,    and    has   survived   the   decomposing 
nature.     The  refractory  zinc  lead  ore  problem 
has  a  great  future  before  it,  sulphuric  acid  can  now  be 
obtained  by  the  careful  roasting  of  these  types  of  ores 
and  the  products  from  them,  and  can  be  utilised  not  only 
for  the  treatment  of  the  wasted  ores  and  products  to  extract 
the  zinc  from  them,  but  can  also  be  applied  to  the  pro- 
duction of  superphosphates,  of  course  under  favourable 
conditions.     In    connection    with    this    problem    may    be 
mentioned  the  use  of  oil  and  sulphuric  acid  in  enriching 
the  zinc  tailings,  to  a  marketable  product,  resulting  from 
the  ordinary  wel   concentration  processes  used  at  Broken 
Hill  and  other  localities.     The  Claudet  process  has  been 
mentioned  1   this  process  is  simply  one  of  a  cycle  of  opera- 
tions  in   connection    with   the   economical   treatment    of 
cuprous   Spanish    pyrites    imported   into    Great  Britain, 
for  the  manufacture  of  sulphuric  acid.     The  economical 
treat  tnent  of  this  kind  of  pyrites  has  reached  extraordinary 
excellence.     The  sulphur  is  utilised,  the  copper  is  extracted 
from  the  burnt  residues,  and  the  silver  is  extracted  by 
of  a  soluble  iodide  (at  one  time  a  payable  proposition 
but  now  questionable  owing  to  the  low  price  of  silver).  The 
"  purple  ore"  (the  residues  left  after  extracting  the  copper) 
is  used  for  iron  making.     Sulphate  of  soda,  carbonate  of 
soda,  caustic  soda,  and  bleaching  powder  are  manufac- 
tured  with    the    aid   of    sulphuric     acid    obtained    from 
the  pyrites,  and  various  important  by-products  are  pro- 
duced, hydrochloric  acid  being  a  principal  one,  and  others 
too  numerous  to  mention.     Finally  the  alkali  waste  contain- 
ing a  very  large  proportion  of  the  sulphur  of  the  original 
pyrites  is  treated   by  the  C'hance-Claus    kiln    process    to 
er  the  sulphur  contents. 

Mr.  W.  L.  S.  ALTON  wrote  : — The  rarer  elements  occur 
in  Cornwall  and  many  other  districts  in  quantities  which 
are  relatively  considerable  although,  through  want  of 
knowledge  as  to  their  nature  and  value,  or  as  to  the  best 
method  of  dealing  with  them,  they  have  too  often  been 
regarded  as  useless.  The  typical  case  of  pitchblende, 
may  be  instanced  as  one  of  the  many  cases  of  valuable 
material  which  has  been  regarded  in  the  past  as  useless. 
Until  recently,  we  in  England  were  not  acquainted  with 
the  best  method  of  extracting  either  uranium  or  radium  : 
at  what  is  practically  a  corner  "  in  radium  has  been 
established  abroad,  with  the  result  that  its  price  has  risen 
enormously  and  our  experience  as  to  its  uses  has  been 
correspondingly  restricted.  Excellent  as  are  our  various 
"  Schools  of  Mines,"  there  still  exists  the  need  for  some 
tutiorj  in  England  when-  special  problems  such  as 
those  relating  to  the  rare  elements  and  out-of-the-way 
mineral-  1  ould  !"■  fully  investigated  and  processes  devised 
tor  the  treatment  of  the  latter;  in  fact,  an  institution 
where  chemical  technology  should  be  specialised  in 
lion  with  this  almost  unworked  branch  of 
mineralogy. 

Mr.  'J.  T.  Hoi  1    ■■..  1  ,    1.  plied  that,  with  reference  to  the 
geological  matters  brought   up  in  the  discussion,  he  had 
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endeavoured  to  i  online  bi    paper  to  such  Datura!  i  on 

in  minerals  and  ro<  I.    as  w  re  ol  int<  n  -i   to  the  i  bi 
I   i,,  avoid   |      lo      il   details   so   Fax  as   possible,      \ 

Mr.   Howi  the    Btatomenl    thai 

iniuui  minerals  w  red  to  I  beh  .1 1  ailabilitj 

for  ci  purposi        Prof,    Louis'  opinion  1  bftl   the 

pneumatolytic  theory  eould  onlj  a in1  for  a  portii 

ili.'  know  11  change    ii       ii    i  disation  was  in  accord  with 
the  written  paper,   which  had  necessarily    been  curtailed 
in  readme       ;         bangos  due  to  the  aotion  of  deep-seated 
id    been    emphasised    as    probablj 

the    produi  tion    oi    man)     iraJs    nol     othi  1 

readily  explained,  bu(  the  earher  portion  of  the  pap  c 
rave  full  and  perhaps  almost  undue  credit  to  the  unci' 
chemical  ohanges  produced  by  atmospheric,  aqueous, 
and  other  surfa  Hi  was  glad  to  near  Prof,  Louis' 

reference  to  the  replacement  "t   limestone   by   iron  ore. 
to  the  manj  othet  n  plai  ements,  and  to  the  produi  tion  of 
Mil  deposits.     \Van1    oi     paci    bad    prevented   their 
proper  consideration  in  the  paper,  but  their  importance 
should  n"i  be  overlooked,     He  had  not  Btated  in  the  paper 
tluii  auriferous  deposits  had  been  largely  produced  from 
water,  but  that  it  was  continuously  being  deposited 
from  various  solutions  which  contained  it,  including,  of 
course,  Bea  and  other  saline  wati  ra     He  bad  not  expressed 
the  opinion  thai   the  gold  had  been  dissolved   1  ■  v  ferric 
sulphate.     He  had,  in  fact,  ignored  the  means  by  which  it 
bad  passed  into  solution  and  had  only  dealt  with  its  deposi- 
Three  of  the  speakers  had  referred  to  the  a  tion  of. 

radio-aotivc  bodies  on  minerals,  ini  hiding  precious  s1 - 

That  was  a  matter  of  greal  scientific  and  01  some  prai  ta<  al 
importance.  The  extraordinarily  varied  colours  of  many 
minerals  including  quartz,  fluorspar,  rock  salt,  zircon, 
topaz,  and  other  precious  stones  bad  been  the  subject  of 
much  practical  work  and  of  far  more^theon  tical  1  onsidera- 
Hon,  and  iuueh  had  been  published  on  the  matter.  The 
author  eonsidered  it  certain  that,  as  a  rule,  such  colours 
were  not  dm'  to  the  presence  of  impurities,  and  that  this 
was  especially  true  as  regards  tin-  minerals  above  named. 
A  yellow,  green,  or  colourless  fluorspar,  or  a  yellow  or 
smoky  quartz  such  as  cairngorm,  would,  for  instance, 
be  quite  as  likely  to  contain  manganese  as  would  the 
amethyst-coloured  varieties.  Mr.  Ileid  had  pointed  out 
that  the  dark  purple  (almost  black)  fluorspar  of  Derbyshire 
contained  bituminous  matter.  It  was  interesting  to  note 
that,  although  such  fluorspars  became  colourless  when 
heated,  the  colour,  or  at  any  rate,  a  somewhat  similar 
colour,  would  return  on  exposure  to  the  emanations  from 
radium  and  therefore,  with  longer  exposure,  from  uranium. 
Fluorspar,  zircon,  topaz,  and  many  other  of  these  curiously 
coloured  minerals  became  momentarily  fluorescent  when 
heated,  and  lost  their  colour  at  the  same  time,  but  could 
be  recoloured  by  exposure  to  radium.  This  fluorescence 
was  most  significant.  Those  who  had  examined  fluorspars 
and  precious  stones  must  have  noticed  the  commonly 
patchy  nature  of  the  colouring.  In  some  cases,  the  colour- 
ing was  nebulous,  but  it  was  orb  d<  Sued  by  plane  surfaces 
as  though  that  portion  of  the  mineral  had  a  different 
composition,  although  that  was  not  the  case,  and  often 
two  or  more  different  and  definitely  limited  colours 
w.uld  be  seen  on  the  same  mineral.  The  whole  colour 
might  be  instantly  discharged  by  beat  and  gradually 
reproduced  sometimes  in  the  same  but  sometimes  in  other 
parts,  by  the  action  of  radium.  He  thought  that  it 
wis  more  reasonable  to  attribute  the  colours  to  the  ai  tii  n 
of  radio-active  material  than  to  the  presence  of  an  ordinary 
identifiable  colouring  matter.  Even  in  the  case  of  rock- 
salt,  the  colouring  was  possibly  due  to  radio-active  agenoy 
and  it  was  interesting  to  note  that  radium  was  obtainable 
from  the  calcium  sulphate  residue-  from  Oalician  brines. 
Mr.  Reid'a  remarks  regarding  zircons  in  alluvial  and  other 
sands  accorded  with  the  author's  experience.  Zircons  as 
well  as  garnets  and  other  more  or  less  precious 
stones  occurred  in  large  quantities  in  many  of  the 
concentrates  from  gold  alluvial  washings,  and  would 
form  a  valuable  source  of  such  minerals  should 
demand  arise.  He  was  glad  to  see  that  Mr.  Hut- 
chin.  Mr.  Dreydel,  and  Mr.  Alton  agreed  as  to 
the  importance  of  further  work  on  the  rare  heavy 
minerals. 


Manchester  Section. 
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u\  THE  PROPERTIES  OF  CERTA1  \  '  0LLAG1  V 

1. ES      LND     THEIR     BEE  \\  101  B      rOVl  U 

LIGHT    Ulli:\    ASSOCIATED    WITH     \l.KAl.l    BI- 
CHROM  Vl'KS. 

\\      I    I!   M.I    I  >.\ 

Although  thi    invest igal ions  « huh  hat  1    be< 
the  change,  which  take  place  when  oiixturi 

proteoid  and  proteid  1  0  d latini  .  albumi  a  1 

substances)  with  alkali  bichromate    spo  ore  to  light 

have  been  in  Borne  respect  tnplete,  attention  has 

hitherto  been  directed  mainly  1 1  pi !  e,  1 

which  ocur  in  the  chromium  compounds.     Little,  ii  any, 
attention  appears  to  have  been  given  either  to  chat 
which  take  place  in  the  organic  substances,  or  to  how  the 
organic  substance  and  its  state  affects  the  change  in  the 
Jlj      -ilt  and  the  combination  which  results.     Taking 

latini  a    thi  most  important  of  the  bodies  used  in  con- 
Bon  with  the  chromium  compounds,  investigation  has 
shown  that  when  the  alkali  or  other  bichromate  is  reduced 

the  gelatine  unites  with  the  chromium  oxide  10  to 
insoluble  in  water.!.1) 

Gelatine  is,  however,  nol  a  simple  entity,  but  a  very 
complex  substance,  showing  in  different  specimens  con- 

li  cable  variations,  and  it  appears  reasonable  to  suppose 
thai  such  variations  will  influence  thi  1  banges  which  take 
place — the  rate  of  alteration  in  the  eliminated  mixture, 
and  the  amount  of  insoluble  Bubstance  produced.  This 
assumption  is  all  the  more  justifiable  when  it  is  remem- 
bered that  other  substances  related  to  gelatine  behave  in  a 
similar  manner,  as  for  example  the  degradation  product 
"  gelatose,"  commonly  known  as  nieta  or  continuously 
soluble  gelatine,  a.  body  which  may  be  prepared  from 
ordinary  gelatine  by  continued  heating  in  contact  with 
water. 

The  behaviour  of  the  substance  "  gelatose "  with 
alkali  bichromates  forms  the  subject  of  this  communi- 
cation. Inasmuch,  however,  as  gelatine,  disregarding 
the  parent  body  collagen,  forms  the  original  material 
from  which  gelatose  is  produced,  and,  moreover,  as  there  is 
no  line  of  demarcation  shown  in  the  differences  exhibited 
by  the  two  bodies  in  their  behaviour  with  alkali  bichro- 
mates, it  will  be  useful  to  consider  in  the  first  place  the 
gelatine  itself. 

The  proteoid  gelatine  is  one  of  the  resultants  of  the  action 
of  hot  water  on  certain  animal  tissues  -collagens.  It 
is  well  known  if  animal  membrane  such  as  the  skin  freed 
from  bait  and  fatty  matter  be  subjected  to  the  continued 
influence  ol  hoi  water  there  is  produced  a  solution  which 
1  when  a  certain  soluble  content  reaches  a  particular  amount 
varying  with  the  substance)  forms  on  cooling  a  viscous 
liquid  that  eventually  at  a  particular  temperature  sets  to 
form  a  jelly,  the  so-called  "  gel."  If  such  a  mass  be  freed 
from  water  by  diving  the  substance  obtained  is  the  body 
gelatine.  If 'however  the  original  digest  be  heated  for 
too  long  a  pn lod  or  at  too  high  a  temperature  there  follows 
such  changes  in  the  composition  of  the  dissolved  substance 
ihat  the  liquid  willno  longer  yield  a  jelly  on  coding— there 
1-  produced  another  form  of  the  gelatine  which  1-  termed 
"  gelatose.''  The  most  obvious  effect  of  the  change  is 
that  if  the  substance  be  freed  from  water  by  evaporation 
the  solid  body  which  is  obtained  is,  unlil  inal 

gelatine,  directly  soluble  in  water  at  the  ordinarj 
ture  of  the  air,  "and  that  though  it  is  capable  of  producing 
a    solution    of    considerable    viscosity    it    will    not 
Instead   of  skin   the  hardening  cartilage— bone— may  be 
used,  when  a  different  type  of  gelatin,   results,      lor  a  long 
time  these  bodies  have  been  designated  bj  special  torn 
ehondrinous    and    glutinous     gi  presenting    re- 

spectively, gelatine-  from  the  non-hardening  and  hardening 
cartilage, "terms  useful  only  so  long  as  they  are  retained 
for  the  purpose  of  indicating  origin  and  not  to  suggest 
entirely   different  bodies. 
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If  the  skins  of  fish  be  digested  in  water  a  dilution  is 

prodao  n  concentration  forms  a  viscous  liquid 

that  comes  into  commerce  onder  the  name  of  "  fish  glue." 

This  substance  is  a  form  of   gelatose   and   behaves  in  a 

similar  manner.     It  is  very  largeh  used  in  conjunction  with 

an  alkali  bichromate  to  form  the  sensitive  coating  for  the 

tion  of  "  resists  "  for  the  purposes  of  photo  engrav- 

d  it  was  with  the  object  01  ascertaining  tin-  cause  of 

'.-known  variation  in  "sensitiveness'   in  the  lilms 

1  with  different  Bam]  lee  "t  chromated  lish  glne  that 

the  present  investigation  was  undertaken. 

The  jelly-forming  property  of  ordinary  gelatine  may  be 
,.!    by   other   means   than   continued    beating   in 
tjon  with  water.     The  period  required  for  the  loss 
of  the   jelly-forming  capacity  of  ordinary  gelatine  when 
heated  in  contact  with  water  is  greatly  influenced  by  the 
temperature.      Below     90      C    it     |  omparatively 

slowly  but  the  rate  is  rapidly  accelerated  when  high 
temperatures  obtain,  and  at  any  temperature  the  hydro- 
lytie  cleavage  proceeds  more  quickly  in  the  presence  it 
acid  or  alkali.  Further  the  change  may  be  brought  about 
by  proteolytic  enzymes  and  also  by  the  influence  of 
putrefactive  organisms,  as  for  example  by  b.  subtilis, 
0.  mesentericus,  b.  liquifaciens,  and  many  others.  The 
changes  effected  by  putrefaction  result  largely  in  the  pro- 
duction of  the  same  bodies  as  by  the  enzymes,  at  least  in 
the  early  stages.  In  the  presence  of  the  proteolytic 
enzvmes  the  jelly-forming  capacity  of  gelatine  even  in 
concentrated  solution  is  soon  destroyed,  particularly  at  a 
temperature  of  40°  0.  In  acid  solution,  pepsin,  the  enzyme 
of  the  gastric  juice  (pepsin-hydrochloric  acid)  acts,  but  it 
is  far  less  energetic  than  the  enzyme  of  the  pancreas,  trypsin, 
which  either  in  neutral  or  alkaline  solution  rapidly  produces 
the  change.  In  tin-  reaped  the  difference  in  the  behaviour 
of  the  two  enzymes  is  most  marked,  for  while  a  40°  per 
cent,  solution  of  gelatine  containing  0-1  per  cent,  trypsin 
112  power  after  40  minutes' digestion  at  ft)  C. 
a  similar  solution  of  gelatine  containing  pepsin  to  the 
amount  of  3  per  cent,  with  the  addition  of  1  per  cent,  of 
hydrochloric  acid  retains  sufficient  setting  property  after 
■  m  to  form  a  firm  jelly.  The  rapid  action 
in  the  case  of  trypsin  is  well  known. (2)  The  action  of 
mineral  acids  and  caustic  alkalis  upon  solutions  of  gelatine 
when  present  in  small  quantity  at  temperatures  comparable 
with  those  given  for  the  enzymes,  so  far  as  these  cause  a  loss 
of  setting  power,  is  relatively  slow,  tin  the  other  hand  the 
cleavage  which  results  in  a  loss  of  setting  power  take-  place 
in  the  presence  of  a  relatively  small  quantity  of 
caustic  potash  when  the  gelatine  solution  is  boiled.  Under 
similar  conditions  and  using  hydrochloric  acid  in  equiva- 
lent proportion  the  change  is  effected  more  slowly.  The 
extent  of  the  loss  of  that  property  of  the  gelatine  in  virtue 
of  which  it  forms  a  gel,  may  be  ascertained  by  determining 
the  temperature  at  which  the  gel  (formed  on  cooling  a 
portion  of  the  treated  solutii  -  again  to  the  liquid 

state,  and  such  temperature  value,  or  niching  point,  com- 
v.ith  that  given  by  the  original  gel  (gel  before  treat- 
ment) serves  to  show  tl  Conclusions 
as  to  the  extent  of  the  loss  of  "  gelling  "  on  setting'  power 
if  deduced  from  the  mi  nation  of  the  solution 
ooling,  are  liable  to  be  erroneous.  A  solution  of 
gelatine,  containing  originally  20  per  cent,  by  weight  of 
the  substance,  with  a  relatively  low  content  of  such  gelatine, 
is  viscous,  and  the  viscosity  increases  to  some  extent  as 
might  be  expected  when  the  temperature  falls.  Even- 
tually the  mass  "sets,"  and  a  relatively  firm  gel  may  be 
produced.  Theirnmobilityofthe"gel "  is  much  greater  than 
might  have  been  anticipated  from  the  examination  of 
the  solution  just  before  the  setting.  On  remelting,  the 
mass  passes  quickly  to  a  relatively  mobile  solution.  The 
firmness  of  the  gel  is  also  influenced  by  the  temperature; 
becoming  greater  on  cooling  the  mass  below  the  1  at 
which  it  would  melt.  If  the  cleavage  ha-  been  carried  to 
the  stage  at  which  the  proteoid  ha  owerto"gel,'- 
say  at  15°  C.  and  there  be  then  dissolved  in  the  gelatine 
at  a  higher  temperature  a  :ity  of  unchanged 
gelatine  the   mass   will   "gel"   again   on  cooling. 

Similarly  if    after  hydrolysis  there  remain  only  a  ccm- 

paratively   small    quantity   of   gelatine   still   unconverted 

tion  may  set    Another  condition  which  may  lead  to 


is  retarded  setting.(3)  It  frequently 
occurs  that  the  •■gel  "is  not  formed  until  after  the  solution 
has  been  kepi  Eoi  some  weeks  even  though  the  temperature 
may  have  been  maintained  for  some  portion  of  the  pi  1 
below  the  melting  point.  A  solution  of  gelatine  will 
lsi  in  mobility  a  its  temperature  falls,  then  there  is 
a  fairly  sharp  transition  to  the  solid  or  gel  state.  The 
character  of  the  solution  of  gelatose  is  quite  different 
in  that  it  forms  (when  the  content  of  the  solid  in  the  solvent 
is  sufficiently  high)  a  solution  of  marked  viscosity,  but  one 
which  preserves  mobility  until  its  freezing  point  is  reached. 
Attention  is  particularly  drawn  to  this  difference,  for  the 
property  exhibited  is  of  extreme  value  so  far  as  concerns 
the  use  of  gelatose  in   photo-mechanical  processes. 

For  the  purpose  of  showing  the  progress  of  the  change  it 
is  necessary  to  make  careful  determinations  of  the  melting 
point  of  the  "gel,"  which  will  show  a  steady  decline  as  the 
hydrolysis  proceeds.!*) 

The  destruction  of  the  setting  power  of  gelatine  and 
the  consequent  formation  of  gelatose  can  be  more  easily 
brought  about  by  trypsin  than  by  any  other  agent, 
and  the  continual  change  in  the  gelatose  as  the  hydrolysis 
proceeds  can  be  examined.  Leaving  therefore  for  the 
present  the  other  agents  given,  and  considering  only  the 
action  of  trypsin,  there  occurs  a  hydrolysis  and  the  first 
stage  of  this  cleavage  is  the  production  of  gelatose  which  is 
ultimately  converted  to  gelatine-peptone  or  gelatone.  These 
changes  correspond  to  those  produced  by  the  protolytic 
ferments  on  ordinary  proteids  when  there  is  produced  in  the 
first  instance  proteose  (albumose  or  proto-peptone)  which 
is  ultimately  converted  to  peptone.  Inasmuch  as  the 
change  is  a  progressive  one,  in  no  case  is  the  solution  of 
gelatose  free  from  peptone,  which  is  produced  from  the 
gelatose  as  the  action   proceeds. 

The  two  substances  may  be  separated  by  the  addition 
of  ammonium  sulphate  or  zinc  sulphate  both  of  which 
when  a  sufficient  degree  of  concentration  is  reached  act  as 
precipitants  for  the  gelatose,  the  substance  being  thrown 
out  of  solution  as  a  white  curdy  mass  which  under  certain 
conditions  clots  upon  agitation.  If  a  sufficiency  be  added 
only  the  gelatine  peptone  remains  in  solution  and  its 
presence  may  be  shown  by  the  biuret  reaction,  but  more 
conclusively  by  the  precipitate  which  is  formed  on  the 
addition  of  bromine  water  after  acidification  with  hydro- 
chloric acid,  the  halogen  throwing  down  the  gelatine 
peptone  as  a  flocculent  yellow  precipitate  (A.  H.  Allen, 
"  Analyst,"  1897,  258).  Both  ammonium  and  zinc 
sulphate  act  as  precipitants  for  gelatine.  If  therefore 
there  be  any  unchanged  gelatine  present  in  the  solution 
in  which  hydrolysis  has  taken  place,  the  gelatine  will  be 
precipitated  together  with  the  gelatose. 

Further,  if  to  the  gelatine  solution  there  be  added  a 
solution  of  chromic  acid,  the  gelatose  is  precipitated 
but  mil  the  gelatine  peptone.  Any  unchanged  gelatine  is 
;il-  1  1  ■  !i  ipitated  by  the  reagent.  This  fact  has  already 
been  noted  by  Crismer. 

Many  other  differences  towards  reagents  are  exhibited 
which  are  fully  detailed  in  the  literature  of  the  subject,  but 
it  has  been  considered  sufficient  to  describe  only  those  which 
enable  the  tun  groups  to  be  identified  and  whose 
action  is  definite  in  character. 

If  a  fresh  portion  of  the  original  liquid  be  submitted 
to  dialysis,  the  gelatine  peptone  passes  through  the  septum 
together  with  a  very  small  proportion  of  the  gelatose.  By 
fractional  dialysis  the  two  substances  may  be  almost 
entirely  separated.  It  is  desirable  to  regard  the  terms 
gelatose  and  gelatine  peptone  as  designating  groups  of 
bodies  of  complicated  character  which  behave  in  a  certain 
manner  to  reagents,  and  to  such  treatment  as  described, 
and  not  as  simple  entities. 

It  will  thus  be  seen  that  the  action  of  the  enzyme  has 
been  to  aldr  tin-  proteid  gelatine  to  such  extent  that  it 
has  I"-'  'I"  property  of  forming  a  jelly  when  associated 
with  water,  and  to  convert  it.  broadly  speaking,  in  the 
first  instance  into  two  bodies,  one  of  which  still  behaves  as 
a  colloid  and  the  other  as  a  crystalloid  towards  an  animal 
membrane.  The  liquid  so  produced  is  termed  gelatose. 
but  it  consists  of  a  mixture  of  gelatose  and  gelatine  peptone 
and  the  existence  of  these  two  substances  may  be  shown  in 
the  manner  de  cribed.     If  the  hydrolysis  be  carried  further 
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uallj    the    ;  i  onvi  rted   to  pi  ptone,  and  by 

prolongation  of    the   , 

in  tho  easi  o{  ordinary  protoids.     Insomuch  as  thi   | 

the 
liii.il  products  are  formed  in  part  long  betore  th< 

ol  thi  md  .■•  lat  mi   peptone  are  i  ompli  te,  tl 

(hi  ni'  leucim  unio 

l'\  rosinu  is  nol   produced,  and  this  ha  u  I  I 

hi  the  distinguishing  charaoterii  tic  between  gi  latine 
niul  ordinary  proteid  bodies. 

li  the  Bolution  at  the  stun.1  when  M  has  losl  its  »ttii 
power  be  evaporated  i  i  dryness  there  i-  left  behind  n 

residue  re  embling  thai  whioh  is  obtained  lr ordinary 

gelatine.  If  the  original  gelatose  solution  I"'  submitted  t" 
dialysis  so  as  to  separate  the  gelatose  and  the  peptone,  the 
(wo  solutions  when  evaporateato  dryness  yield  solids  whioh 
only  differ  slightly  in  appearance,  the  residue  from  the 
peptone    portion    being    slightly    more    opaque.     If    the 

be  dissolved  in  water  they  yield  -if  the  concentration 
be  sufficient  viscous  solutions  which  are  practically  iden- 
•'    il  in  appearance  and  whioh  do  not  gelatinise. 

li  remains  non  to  describe  the  behaviour  of  the  gelatose 
and  gelatine  peptone  towards  alkali  bichromate.  It  is 
r.iiiiiinm  knowledge  iii.it  if  a  mixture  of  gelatose,  us  for 
example  fish  glue,  be  mixed  with  a  solution  of  an  alkali 
biohromate  and  the  mass  dried,  that  re-solution  in  cold  i 
water  may  be  effected  without  difficulty,  the  bichromate 
producing  no  change.  If ,  however,  the  mass  after  drying 
be  exposed  to  light  tor  a  sufficient  length  of  time,  a  darken- 
ing takes  place,  due  to  the  reduction  of  the  ohromium  salt, 
and  on  eventually  treating  the  darkened  substance  with 
cold  water  it  refuses  to  dissolve.  Exposure  to  light  under 
the  condition  given  lias  rendered  the  organic  substance 
insoluble  in  water,  [further,  provided  thai  the  exposure 
has  been  sufficient  the  insoluble  body  withstands  the 
action  of  water  at  a  temperature  of  50  •'..  and  in  many 
instances  is  unaffected  when  Bubjeoted  to  the  action  of  water 
i  temperature.  If  for  the  tish  glue  there  be  sub- 
stituted gelatose  from  ordinary  gelatine  the  sain.-  pheno- 
mena are  observed  On  the  other  hand,  when  a  mixture 
of  gelatine  peptone  and  an  alkah  bichromate  is  exposed 
to  light,  although  the  mass  da  i  insoluble 

in  water  is  produced,  the  mixture  aftei  exposure  dissolves 
quite  freely.  Such  effect  obtains  whatever  the  duration 
of  the  exposure  to  light  may  have  been.  Further,  if  the 
form  of  gelatine  know  d  as  fish-glue  be  submitted  to  hydro- 
lysis  8o  that  the  gelatose  is  convi  rt<  I  to  gelatine  peptone, 
such  peptone  is  not  rendered  insoluble  in  water  on  ex  p. 'sure 
in  light  in  conjunction  with  an  alkali  bichromate.  Inas- 
much as  all  ordinary  forms  of  gelatose  are  mixtures  of  gela- 
tose and  gelatine  peptone,  it   will   be  -'-''li  from  the  fa 

given  that  only  a   portion  ol    the   solid   conl ii    tins 

substa  capable  of  yielding   an    insoluble   product 

Willi  chromium  oxide, 

[t  appears  proper  non  to  consider  the  technical  bearing 
of  the  results  of  this  it  msofarosco  the  use 

of  gelatose  in  photo-mechanical  photography.  This  class 
nf  substance  has  been  used  from  the  earliest  days  of 
photo-engraving  in  the  production  of  relief  bio  ks.  In 
the  so-called  "  wash  out  "  process  a  gelatose  was  empli 
which  was  prepared  from  gelatine  or  ordinary  glue,  by 
prolonged  heating  in  water,  with  or  without  the  addition 
of  alkali.  In  such  a  process  the  glue  would  be  preferable, 
because  owing  to  its  state,  the  setting  power  would  be 
more  easily  destroyed  than  would  be  the  ease  were  high 
grade  gelatine  submitted  to  similar  treatment.  In  later 
times,  and  with  the  advent  of  a  different  method  for  the 
production  of  "resists"  for  the  making  of  type-high 
printing  plates  in  half-tone,  gelatose  has  been  used  in  those 
processes,  for  which  the  generic  term  "  enameline  "  has 
been  employed.  The  form  of  gelatose  most  generally  used 
for  this  purpose  is  that  known  as  "  fish  glue."  which  is 
employed  in  the  arts  f, >r  many  purposes,  and  of  whioh  there 
are  several  kinds.  Recently  there  has  been  int  induced  into 
commerce  from  different  sources,  other  forms  of  gelatose 
for  the  specific  use  of  the  photo-engraver.  The  most 
obvious  advantages  obtained  in  the  use  of  gelatose  as 
against  ordinary  gelatine  arise  from  the  fact  that  the  former 
body  is  soluble  in  cold  water.  There  are.  in  addition,  certain 
other   improvements   in    the    technical    result    which    are 


well  known  to  the  user.     Briefly,  the  making  ol  a   ■ 
di  p. -ud     on  the  production  of  an  im  ige 

ise  by  ex]  il  in 

conjunction   with  an  alkali   biohi 
light  under  a  suit  iblei 

•  l   portion  by  I 
« at.".     Event  u.ilK  the  plate  i       hoi 
the  image  or   print    i  ited   when   the 

lubilised     libsti I ai       altered    in    i  haracti  r, 

forming  what  i-  technically  known  as  "enamel,'  in 
which  condition  it  is  capable  ol  resi  ting  thi  il  the 

etohing  mordant,  nitrii  acid  oi  ferric  obi lere  ipectively , 

em  ployed  tn  remove  the  unprotected  portions  of  the  metal. 
The  differences  exhibited  by  these  forms  of  gelatose 
and  t  he  variations  shown  by  a  particular  kind  are  mat 
of  common  knowledge,  but  nol  bo,  however,  the  cause 
of  these  differences  whioh  hitherto,  so  far  as  the  author  is 
aware, have  not  received  attention.     All  these-  substances 

.in-    eleaiage    products    ol    enllat"' i      bodies,    and    their 

behaviour    with    respect    to    alkali    biohromal  nilar 

to  that  of  gelatose  from  "  pure  "  gelatine.  The  differences 
shown  in  the  various  samples  of  gelatose  issued  from  time 
to  time,  may  be  understood  by  following  the  differences 
exhibited  with  gelatine  in  its  passage  from  the  parent 
substance  to  that  state  in  which  it  no  longer  yields  an 
insoluble  mass  with  ohromium  oxide. 

Commencing  with  collagi  ins  we  can  produce  by  the  action 
of  hot  water  the  Bubstani  e  gelatine,  which  yields  the  maxi- 
mum amount  of  insoluble  matter  when  exposed  to  light 
in  conjunction  with  an  alkali  bichromate.  If  the  gelatine 
be  submitted  to  further  hydrolysis  until  such  a  stage  is 
i  c  bed  that  the  body  loses  its  power  to  gel  at  normal 
temperature,  we  hue  converter]  the  gelatine,  broadly 
speaking,  to  gelatose.  This  body  will  still  yield  a  large 
amount  of  insoluble  substance  with  a  bichromate  on 
exposure  to  light,  and  at  this  stage  it  may  be  said  to  be 
in  its  most  useful  state  for  the  purposes  of  the  photo- 
engraver.  If  the  hydrolysis,  however,  be  continued 
beyond  this  stage,  the  gelatose  is  converted  into  gelatine 
peptone,  and  when  this  condition  is  readied  it  ceases 
to  form  mi  insoluble  3ubstanoe  with  an  alkali  bichromate, 
and  is  therefore  of  no  value  as  a  material  for  the  pro- 
duction of  prints.  The  ohanges  are  not  sharply  defined, 
and  there  is  a  change  in  property  of  t  In-  gelatose  according 
to   the   proportion   of   gelatose  and   gelatine  peptone. 

From   experiments   which   have   been  extended  over  a 

i  adorable  period  I  have  been  led  to  the  conclusion 
that  the  usefulness  of  a  gelatose  for  photo-engraving 
purposes  is  largely  a  question  of  the  gelatine  peptone 
content  ;  and  that  if  precautions  arc  not  taken  in  the 
manufacture  to  ensure  tins  being  kept  low,  the  print  or 
resist  yielding  capai  ity  of  the  body  when  exposed  to  light 
in  conjunction  with  a  bichromate  will  be  reduced.  If 
the  prop  irtion  of  peptone  to  gelatose  be  above  a  particular 
ertain  quantity  of  insoluble  substance 
be  yicl  le  I, there  is  not  sufficient  to  form  a  coherem  n 
the  image  wash  B  i  in  development  with  water,  and 
this  effect  is  shown,  whatever  bi  amount  oi 

light  energy i  received.     This  phenomenon  always  appi 
with  gelatose  from  o  ed  gelatine,  and  it  may  be 

produced  without  difficulty  with  a   -ample  of  satisfacti 
ordinary  gelatose  if  there  be  added  to  the  same  a  certain 
quantity  of  gelatine  peptone. 

Inasmuch  as  the  formation  of  a  coherent  insoluble 
-  is  a  necessity  for  the  production  of  a  satisfactory  print, 
and  as  the  property  of  yielding  such  is  the  criterion  of 
value  to  the  user  of  bichromated  gelatose,  it  is  worth 
while  to  consider  how  the  presence  of  peptone  acts  as  a 
detriment.  The  film  of  the  bichromated  gelatose  before 
and  after  exposure  to  light  may  be  regarded  as  similar  to  »■ 
thin    layer    of    dry    and    compre 

through  the  film  are  particles  of  peptone.  Both  bodies 
re-act  with  the  chromium  salt,  the  gelatose  only  yielding  a 
substance  insoluble  in  water.  When  after expi  'sure  the  film 
is  treated  with  water  for  the  purpose  of  removing  the  por- 
tions unacted  on,  those  ■>  opaque  parts  of  the 
negative  dissolve  away.  The  parts  affected,  however, 
-well,  and  the  |  live  out.  There  will 
be  in  consequence  a  tendency  to  lessen  the  cohi 
ihe  particles  forming  the  sponge-like  mass  of  unsolubilised 
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gelatose.     If  such  a  process  be  carried  far,  the  mass  dis- 
integrates and  the  |  tint  washes  away. 

It  is  not  absolutely  necessary  that  the  gelatose  through 
the  whole  ol  the  thickness  of  the  film  be  tendered  insoluble, 
though  for  the  production  oi  a  firm  print  there  should  be 
a  very  small  amount  of  soluble  matter  remaining.  The 
greatest  light  action  takes  ]  lace  on  the  top  oi  the 

nun.  the  Boluble  portion,  if  any.  v.  ill  becli  &  to  the  metal. 
and  the  adhesion  of  the  film  to  the  metal  will  be  ened 
when  the  mass  is  treated  with  water,  by  Bolution  of  the 
insufficiently  altered  gelatose,  and  in  consequence  the  print 
may  wash  away  from  its  support.  ThiBefli  is  a  common 
_  i  insuifioient exposure — of  "  under  printing."  From 
this  it  will  be  seen  that  peptone  which  will  nol  become 
hiblc,  and  a  mass  of  gelatose  not  yet  brought  to 
the  insohil'le  state,  produce  i  Erects  on  the  printed  image 
which  are  similar  in  character. 

To  which  cause  the  trouble  is  due  may  In 
by  exposing  fresh  films  to  light  for  a  more  prolonged  period. 
With  gelatose  containing  peptone  to  any  extent  although 
prolonged  exposure  may  produce  an  image  which  persists, 
it  will  always  tend  to  disintegrate,  and  moreover,  such 
images  will  have  a  porous  character  even  when  converted 
to  the  enamel  stage.  With  prints  sh<  wing  this  condition, 
the  mordant  may  penetrate  the  film  and  attack  the  metal 
underneath.  In  the  experimental  tests  which  have  been 
made  it  has  be<n  shown  that  with  the  increasing  proportion 
of  peptone,  the  peculiar  sponge-like  characteristic  increases 
until  when  the  quantity  oi  |  e]  tone  passes  a  certain  pro- 
portion, the  image  does  not  persist,  but  washes  away  during 
development.  When,  then  fore,  gelatose  containing  gela- 
tine peptone  in  excessive  quantity  be  used,  it  is  necessary  to 
prolong  the  exposure  of  the  bichromated  film  to  an  undue 
extent,  more  than  would  be  necessary  were  the  latter  con- 
stituent absent.  Assuming  the  light  source  to  be  constant, 
increased  exposure  means  an  increased  amount  of  energy 
received  by  the  film.  If  when  using  two  samples  of  bichro- 
mated gelatose  one  requires  more  exposure  to  light  to  pro- 
duce a  desired  effect  than  the  other,  it  is  said  to  be  less 
"sensitive.  Such  is  the  common  expression  used 
to  denote  the  difference.  Without  qualification  serious 
objection  might  be  taken  to  the  use  of  the  term 
It  is  employed  here  in  the  sense  denoted,  and  with 
the  explanation  given  merely  because  no  other 
simple  term  appears  to  be  open  to  less  objection. 
It  is  necessary  to  observe  that  when  tests  of  gelatose  in 
different  conditions  for  comparative  purposes  are  made 
that  the  thickness  of  film  employed  and  the  proportion  of 
the  alkali  bichormate  should  not  be  altered.  An  investi- 
gation with  the  differences  that  may  be  produced  by 
variations  in  these  respects  is  now  being  carried  out  by 
my  colleague,  Mr.  R.  B.  Fishcnden,  and  will  be  published 
in  due  course. 

If  the  presence  of  a  soluble  substance  like  peptone 
acts  as  a  disintegrant  it  might  be  inferred  that  other 
bodie-  might  play  the  same  part,  and  experiment  shows 
that  such  is  the  case.  The  addition  of  glucose  to  the  extent 
of  .">  per  cent,  of  the  value  of  the  solid  content  of  glue  in 
the  sensitive  solution  produces  marked  difference,  the  film 
tending  to  wash  away,  even  after  unduly  long  exposure. 

The  production  of  a  "p>  latose"  containing  only  those  con- 
stituents  which  yield  insoluble  bodies  with  chromium 
oxide  is  much  to  be  desired,  and  investigation  has  been 
proceeding  for  some  time,  having  such  object  in  view. 
It  it  not  difficult  to  produce  a  gelatinous  substance  that 
is  freely  soluble  in  water,  and  whit  li  is  "  sensitive  "  in 
the  meaning  of  the  term  previously  given.  But  owing 
to  the  method  of  use  the  gelatose  must  possess  ab  initio 
ty  in  order  to  allow  of  the  proper  vis- 
cosity being  obtained  in  the  bichromated  solution.  Such 
a  property  is  not  easy  to  obtain  except  when  the  content  of 
gelatose  in  the  liquid  is  high  and  this  results  in  a  relatively 
high  cost.  So  far  as  concerns  sensitiveness  the  most 
-at!  '.ndition    is    when    the    substance    contains 

unconverted   gelatine.     If.   for  example,  a  40  per  cent. 
solution  of  gelatine  be  hydrolysed  until  their  remain  only 

Gcient  unchanged  substance  to  form  a  tremulous  "  gel  ' 
at  normal  temperature,  a  film  can  be  prepared  which  is 
extremely  "  sensitive,"  but  the  viscosity  is  so  slight  that 
it  is  far  from  simple  to  produce  the  necessary  thickness  Of 


film.  The  attempts  to  produce  increase  in  viscosity 
by  the  addition  of  -alts  have  so  far  not  yielded  results  of 
any  appreciable  value.  To  increase  viscosity  by  the 
addition  of  unconverted  gelatine,  or  by  leaving  a  residuum 
of  such  gelatine  (although  this  method  has  been  adopted 
in  some  instances)  is  not  satisfactory  ;  the  gel  state  is  pro- 
duced, which  is  different  to  the  viscosity  of  a  concentrated 
solution  of  gelatose.  the  state  to  be  aimed  at.  Some  of  the 
products  commercially  put  forward  have  failed  in  use  owing 
to  inconstancy  of  composition  due  to  putrefactive  change, 
a  change  which  is  neither  arrested,  nor  is  its  presence 
disguised  by  the  addition  of  safrol  or  of  synthetic 
perfumes,  coumarin,  vanillin,  and  the  bke.  So  far, 
the  form  of  fish  glue  now  in  use  has  proved  the 
most  satisfactory.  Its  high  solid  content  (amounting  to 
about  '."  ;  i  i  mm  1,1  non-gelling  substam  e  is  I  be  cause 
of  its  remarkable  viscosity,  though  it  is  proper  to  observe 
that  of  two  samples  the  more  viscous  is  not  necessarily 
the  more  "  sensitive  "  for  an  aqueous  solution  of  peptone 
alone  will  be  with  sufficient  concentration  equal  in  viscosity 
to  one  of  gelatose.  and  moreover,  cannot  be  distinguished 
from  it.  The  attainment  of  constancy  of  composition 
and  character  is  not  a  simple  problem,  and  in  many  res- 
pects the  necessities  are  met.  It  appears,  however,  that 
it  may  serve  a  useful  purpose  to  indicate  the  conditions 
which  should  be  fulfilled  in  order  that  the  substance  may 
have  the  greatest  value  in  a  photographic  process  of  the 
kind   considered. 

The  considerations  offered  may  serve  to  suggest  that 
possibly  valuable  results  might  accrue  from  a  more 
extended  study  of  the  influence  of  the  cleavage  products 
of  gelatine  in  photographic  processes,  where  this  sub- 
stance is  employed.  It  is  conceivable  that  the  maker 
of  emulsions  for  photographic  dry  plates  might  find  in 
this  way  a  clue  to  some  unsolved  problems. 

The  author  desires  to  express  his  thanks  to  bis  colleague, 
Mr.  R.  B.  Fishenden,  for  the  continual  help  which  he  has 
given  in  the  systematic  practical  testing  of  a  very  large 
number  of  samples  of  gelatose  preparations  ;  further,  to 
his  assistant,  Mr.  J.  Schofield.  who  has  carried  out.  during 
a  long  period,  majny  series  of  experiments. 

Discussion. 

Dr.  G.  J.  Fowler  said  the  subject  matter  of  the  paper 
was  an  extremely  interesting  instance  of  the  very  latest 
developments  of  chemistry  in  the  direction  of  colloids 
and  of  colloidal  change  and  enzyme  fermentation  in 
relation  to  their  application  in  the  production  of  beautiful 
photographic  prints.  He  suggested  that  change  of  con- 
ductivity might  be  of  use  in  studying  the  progressive 
change  of  gelatine  to  gelatose  and  final  peptone  bodies. 
It  was  possible  to  follow  the  breaking  down  of  albuminoid 
compounds  by  the  change  in  conductivity  in  a  solution. 
He  would  like  to  know  whether,  in  dealing  with  com- 
pounds, which  were  almost  impossible  to  separate  as 
definite  entities,  a  certain  set  of  conditions  could  not  be 
recognised  by  the  conductivity  of  the  solution. 

Mr.  E.  Art'Ern  asked  whether  the  treatment  referred  to 
by  Mr.  Gamble  had  been  applied  in  hardening  the  surface 
of  rollers  used  for  printing  wall  papeis. 

Mr.  R.  E.  Crowther  asked  whether  Mr.  Gamble,  had 
determined  the  amount  of  water  in  the  samples  of  gelatine 
he  used  for  the  production  of  various  films.  There  was 
a  critical  amount  of  water  present  in  commercial  gelatine 
which  must  not  be  exceeded  in  order  that  the  action  of 
light  should  render  the  gelatine  insoluble.  Was  the 
sensitiveness  of  gelatose  films  in  any  way  affected,  as  the 
sensitiveness  of  the  gelatine  film  seemed  to  be,  by  the 
presence  of  acid  or  alkali  in  the  film  during  exposure  ? 

Mr.  J.  Hubner  said  it  was  well  known  that  in  the  manu- 
facture of  hand-made  papers  the  glue  was  prepared  by 
the  addition  of  alum  to  such  an  extent  that  the  glue  which 
had  been  gelatinous  became  a  very  thin,  mobile  solution. 
He  would  Tike  to  know  whether  one  of  the  methods  sug- 
gested by  Mr.  Gamble  for  converting  the  gelatinous 
substance  into   a  more  liquid  form   might  be  used. 

Mr.  Bltjmekthal  enquired  whether  other  agents  besides 
bichromate  could  be  used. 
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\ii    Gambi  i     aid  be  had  no  donbl    Dr.   Fowler's  sug- 
gestion with  regard  to  determination  ol  the  conduct] 

helpful  Hitherto  he  had  confined  himseU  to  melting- 
i  rvations,  bul  he  hoped  later  to  take  advanl 
"t  the  suggestion  given.  A  diffioultj  presented  itseU 
with  regard  t"  the  treatment  of  the  rollers  used  for  the 
printing  of  wall  papers  to  which  Mr.  Arderu  had  referred. 
The  hardness  of  the  exterior  of  a  rolleo  might  be  increased 
by  treating  it  with  a  bichromate  and  afterwards  exposing 
the  roller  to  light,  but,  in  practice,  the  nm.-s  eould  i>«>t  be 
rend<  n  d  in  toluble  throughout.  If  the  exterior  only  \\<  i" 
hardened  then    the    inside  would  swell  »>r  contract  with 

ospheric  changes,  and  tliis  would  cause  the  exterior 
film  to  crinkle,  if  the  gelatine  was  made  completely 
insoluble  by  means  o\  a  bichromate  it  became  hard  and 
brittle.  This  would  make  it  quite  useless  for  the  purpose 
under  consideration.  The  hardening  of  the  roller  mass 
could  be  better  effected  by  addition  »>t  a  certain  quantity  oi 

me  alum  to  the  mixture  before  casting.  Probably  the 
wiser  plan  would  be  tit  par  more  attention  to  the  selection 
of  a  suitable  gelatine.  With  regard  to  Mi.  Growther*s 
enquiry,  the  amount  of  moisture  used  in  the  iilm  was 
praotically  constant.  The  proportion  of  water  to  gelatine 
influenced  sensitiveness,  with  biohromated  gelatine.  If 
the  biohromated  gelatine  was  absolutely  dry,  it  would  be 
practically  insensitive  to  light.  To  keep  such  gelatine 
quite  dry  was  one  method  of  preventing  spontaneous 
onange  which  always  occurred  with  biohromated  gelatine, 
even  on  storage  in  the  dark.  If  there  was  a  large  quantity 
of  water  present  the  mixture  became  insensitive,  and  change 
Wat  only  produced  after  considerable  exposure  to  light. 
The  addition  of  alkali  or  acid  might  be  detrimental.  Alkali 
would  reduce  the  bichromate* — wholly  or  in  part — to  a 
simple  eliminate,  in  which  ease  the  mixture  would  not  be 
BO  sensitive-  The  addition  of  a  mineral  acid  would  set 
free  ohromic  acid,  which  tended  to  produce  insolubility 
in  gelatine  without  the  agency  of  light.  Replying  to 
Mr.  Bubner,  the  effect  depended  upon  the  amount  of  gela- 
tine and  alum  present  in  solution,  and  the  proportion 
between  the  two.  At  first  sight  there  appeared  to  be  no 
reason  why  one  of  the  converted  gelatines  should  not  be 
used.  In  many  respects  it  should  be  more  convenient 
than  ordinary  gelatine. 
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(*)  The  rapidity  ol  the  action  oi  trypsin  is  Influenced  within 
limits  by  the  quantity  oi  the  enzyme  present,  and  opon  the  tem- 
perature ..[  the  environment,  attaining  a  maximum  at  about  40°  C. 
At  a  temperature  ol  45'  trypsin  in  aeutral solution  is  destroyed. 
The  presence  o!  tree  hydrochloric  add  prevents  the  digestive 
action  (*«  Pti\sio]opical  Chemistry,  Hanum-rsten,  trans.  Mande! 
Ed  p.  207  289  According  to  A.  II.  Allen,  (Commercial 
Organic  analysis,  vol.  i\  3rd  Ed.  p.  287 — 289),  the  action  increases 
up  to  50°C  and  then  diminishes  up  to  75*C  when  the  enzyme  is 
destroyed. 

The  action  once  started  does  not  appear  to  be  readily  checked 
according  to  the  present  author's  experience.  If  the  temperature 
o(  the  mass  be  uuicklj  raised  for  the  purpose  of  destroying  the 
trypsin  the  diizesh        pi  I-  with  great  rapidity.     It  was  neces- 

sary to  ojuii  Uy  stop  the  action,  and  for  this  purpose  the  addition 
Of  hydrochloric  acid  until  a  di-linct  acid  reaction  to  litmus  was 
obtained  followed  by  rapid  chining  to  i<|S  C  .  was  found  to  I"-  the 
most  satisfactory  course.  Frequently  large  volumes  were  involved, 
amounting  to  several  litres,  and  in  such  eases  the  arrestment  was 
not  easy.  When,  however,  it  was  intended  to  studs  the  influence  of 
alkali  bichromates,  the  salt  was  added  at  once  after  the  digestive 
period  was  completed  and  the  mass  cooled.  Under  such  treat- 
ment the  action  of  the  enzyme  ceases.  If  when  the  digestion  of 
the  gelatine  solution  has  been  allowed  to  proceed  only  for  a  short 


time    lees  than  thai  required  t"  d<  I  vex  ol  the 

gelatine    the  liquid  be  suddenly  cooled,  tj     ma     will  gel  in  a  short 
time,     li  the  flask  containing  Dial 

temperature,  the  action  proceed!  slowly,  and  eventual!]  the  masi 
i  his  mi  thod  6  adi  antagj  ou  i  a  ■  It  i  oabli  it™  lnv<  tl 
gator  to  arresl  rurthei  'hank''-  at  the  'ran  ition  ,  i  Idlfl- 

cation  with  hydrochloric  sola  or  b\  addition  oi  alkali  blcnroni 

.mi tfled  thai  the  addition  "i 
hydrochloric  aeld  does  prevent  rurthei  change*  foi  Li  the  gelatose 
be  kepi  for  several  daj  a1  ai  rmal  b  mperatun  .  there  Is  s  decline 
in  viscosity.  Thai  thj  I  ao1  due  to  putrefactive  obanget  Is 
evidenced  by  the  facl  thai  II  occurs  Ln  Ehi  presence  ol  thymol 
ami  phenol 

as  having  a  possible  bearing  on  this  question,  if  may  be  re- 
marked thai  Chittenden  and  Cummins  have  shown  (Studies  from 
thePhys  Chem  Lab.  Yale,  vol  Up.  100,  L885J  thai  although  tree 
mineral  adds,  when  present  even  In  small  quantities,  do  prevent 
tryptic  digestion,  yet  when  the  acid  ts  not  actually  free  bu1  In 
combined  with  albuminous  bodies,  the  digestion  maj  take  place 
quickly  when  the  add  combination  Is  in  aol  too  grew  an  excess. 
According  to  Gillespie  (Pro.  Roy.  Soc  1807,  urxil  -it  organic 
acids  slowly  destroy  trypsin,  but  the  enzyme  is  still  capabli 
exerting  considerable  digestion  in  their  presence. 

{*)  The  phenomena  connected  with  the  changes  which  occur 
in  solution  of  gelatine  under  hydrolysis,  so  far  as  they  effect  the 
Betting  and  swelling  properties  of  the  body,  have  been  most 
minutely  investigated  by  scbroedei  [TJeber  Brstarrungs  und  Quel- 
Lungsetscheinungen  von  Gelatine.  Zelts  Physik.  ('hem.:  P.  von 
Sohcoeder,  45,  1003).  In  tins  investigation  ehangee  of  viscosity 
value  are  used  to  show  variations  in  th*-  ^tate  o[  the  gelatine. 

(*)  There  does  not  appear  to  be  any  marked  difference  in  the 
appearance  of  the  gelatine  solution  as  the  digestion  proceeds. 
Agitation  of  the  containing  vessel,  however,  shows  that  the  mobility 
has  increased.  It  is  difficult  to  determine  by  means  ot  melting 
point  observations  how  far  the  change  leading  to  Loss  oi  power 
to  gel  has  proceeded,  except  in  such  eases  when  the  amount  of 
trypsin  used  is  small,  so  that  the  change  is  spread  over  a  relatively 
long  period.  When  a  portion  of  the  solution  is  withdrawn  in  the 
capillary  tube  used  in  the  m.  p.  determination  and  cooled  so  as  to 
produce  the  gel,  the  change  still  proceeds  though  more  slowly, 
so  that  the  value  obtained  does  not  represent  the  Change  which 
has  taken  place  in  the  digestion  flask  alone,  but  represents,  in 
addition,  the  change  which  has  taken  place  in  the  capillary  after 
withdrawal  of  the  portion.  For  similar  reason-  viscosity  deter- 
minations contain  an  element  of  error.  These  considerations  do 
not  hold  to  anything  like  the  same  extent  for  hydrolases  produced 
by  the  action  of  hot  water  alone,  or  with  dilute  adds  or  alkalis. 

After  the  loss  ol  setting  power  the  reduction  in  viscosity  pro- 
ceedfl  rapidly.  If  the  tryptic  digestion  be  earned  on  at  40*  C.  a 
solution  of  gelatine  containing  originally  20  per  cent,  by  weight  of 
gelatine  becomes  almost  as  mobile  as  water.  The  same  change 
is  noted  with  pepsin,  though  it  takes  place  relatively  slowly.  The 
incompleteness  of  the  conversion  to  peptone  by  pepsin  has  been 
shown  by  Chittenden,  who  has  found  that  the  maximum  yield 
was  60  per  cent,  even  under  the  best  conditions.  It  should  be 
noted  that  the  tryptic  digestion  proceeds  without  delay  in  the 
presence  of  phenol  and  thymol,  both  of  which  are  powerful  nnti- 
m  j. ties.     There  is.  in  consequence,  no  putrefactive  ehange. 

The  products  of  the  action  of  the  gastric  and  pancreatic  enzymes 
on  gelatine  have  been  very  carefully  investigated  by  Chittenden 
and  Solley  (Jour.  Physiol,  xii.  "2:t.  See  also  Jour.  (hem.  Soc., 
1891,  p.  949>.  who  distinguish  three  distinct  groups.  Of  these. 
two  are  classed  as  gelatoses.  and  the  third  as  a  peptone,  which  is 
similar  in  its  character  to  the  peptone  from  albumen.  The  two 
former  bodies  are  distinguished  from  the  latter,  in  thai  they  are 
precipitated  by  ammonium  sulphate.  Eventually  the  gelatoses 
are  converted  by  further  action  oi  the  enzymes  to  peptone,  see 
also  \    11.  Allen.  Commercial  Organic  Analysis,  vol   iv   2nd.  Ed., 

p.   469. 
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THE  SYNTHESIS  OF  A  GLAZE,  GLASS.  OK  OTHEB 
COMPLEX    SILICATE:     THE    INTER-ACTION    OF 

LIME    AND    SILICA. 

BY    JOHN    W.    COBB. 

Winn  a  suitable  mixture  of  metallic  oxides  with  silica 
is  heated,  it  fuses  to  a  homogeneous  mass.  When  such  a 
substance  is  produced  in  the  arts,  it  is  known  as  a  glaze, 
glass,  or  slag,  according  to  its  use  or  origin,  and  its  chemical 
composition  can  be  determined  by  well-known  met! 
If,  however,  an  attempt  is  made  to  map  out  its  molecular 
constitution,  difficulties  arise.  The  working  of  the  law 
of  multiple  proportion  is  obscured,  because  the  substance 
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is  usually  not  a  single  compound,  and  displays  no  such  limi- 
tation of  composition.  Regarded  as  n  solution,  it  is  usually 
impossible  to  say  what  is  dissolved,  and  in  what  it  is  dis- 
solved. One  essentia]  properly  of  I  normal  glass,  or  glaze, 
is  that  on  cooling  it  docs  not  crystallize,  and  so  a  recognised 
way  of  arriving  at  information  is  olosed  at  the  outset. 
The  result  of  ordinary  chemical  analysis  applied  to  a  glass. 
may  be  reported  as  shewing  it  to  contain  in  a  homogeneous 
mass  such-and-such  proportions,  corresponding 

with  a  formula  of  the  type  aRO  !>R,0,.  cSit  >._,.  where  a,  b, 
and  c.  have  limits,  but  are  not  necessarily  or  usually  simply 
related.  The  assumption  made  in  the  calculation  of  such 
a  formula  from  chemical  analysis,  is  that  the  combination 
or  solution  processes  involved  in  the  formation  of  the  glass 
in  question,  take  place  without  any  loss  or  gain  of  oxygen 
by  the  constituent  normal  oxides.  The  fact  that  the  more 
carefully  analyses  are  made,  the  more  nearly  do  the  results. 
calculated  as  oxide  percentages,  sum  to  100,  seems  to  justify 
the  assumption,  and  so  to  place  one  limitation  on  the  com- 
plexity of  silicates  as  compared  with  carbon  compounds. 
This  limitation  is  sometimes  overlooked  from  a  premature 
extension  of  the  existing  analogies  between  carbon  and 
silicon  ;  its  application  restricts  the  allowable  manipulation 
of  bonds  materially.  Also,  regarding  the  analogies  of 
carbon  and  silicon,  glass  formation  involves  the  reactions 
of  silicon  only  at  high  temperatures  under  oxidising 
conditions,  and  the  chemistry  of  carbon  under  those  con- 
ditions, is  not  the  complicated  organic  chemistry  of  lower 
temperatures,  but  so  far  as  is  known,  a  simpler  science  of 
carbonates  and  oxides. 

In  his  'Analysis  of  silicate  and  carbonate  rocks" 
(Bull,  305  U.S.  Geological  Survey),  Hillebrand  says:-- 
•■  Given  the  purest  obtainable  reagents,  an  ample  supply 
of  platinum,  facilities  for  working,  and  a  reasonably  clean 
laboratory,  there  is  usually  little  excuse  for  failuie  on  the 
part  of  a  competent  chemist  to  reach  a  summation 
within  the  limits  of  99-75  and  100-5."  This  dictum  is  the 
result  of  much  experience,  and  reference  to  such  works 
as  the  Chemical  Society's  Annual  Report,  under  mineral 
chemistry,  confirms  it.  The  same  statement  might  be 
made  respecting  the  analysis  of  artificial  silicates,  such  as 
glasses,  and  generally  it  may  be  said  that  the  most  compli- 
cated mixed  silicates,  formed  by  heating  under  oxidising 
conditions,  when  analysed  and  calculated  to  constituent 
normal  oxides,  give  percentages  totalling  very  nearly  100, 
and  that  the  more  carefully  analyses  are  made,  and  the 
more  analytical  processes  are  improved,  the  closer  is 
the  approximation.  In  accordance  with  the  foregoing 
considerations,  the  assumption  that  such  a  complex  silicate 
"  melt  "  as  a  glass  can  be  regarded  as  resulting  from 
combination  and  solution  of  its  constituent  oxides,  has  been 
made  a  working  hypothesis.  The  same  assumption  has 
been  made  before  in  most  ceramic  and  metallurgical  studies. 
It  appeared  likely  that  some  clearer  understanding  of  the 
character  of  a  glass,  or  at  least  some  useful  practical  know- 
ledge as  to  the  steps  in  its  formation,  would  result  if  a 
synthesis  were  made  gradually  from  simple  constituent 
oxides,  and  the  process  followed  as  far  as  possible  through 
its  chemical  and  thermal  stages,  noting  the  gradual 
appearance  of  such  essential  properties  as  fusibility  and 
non- volatility  when  hot,  and  resistance  to  acids  when 
cold. 

The  formula  of  the  glass  studied  was : — 

£jjj£5°)  O-SALA.SSiO^  or   gjjj0  j  A^O^lOSiO,, 

chosen  because  of  its  symmetry,  and  because  it  represented 
a  possible  working  glaze  of  the  porcelain  type.  It  had 
the  further  advantage,  from  one  standpoint,  of  resem- 
bling number  5  in  Seger's  well-known  scale  of  standard 
silicate  mixings  for  pyrometrio  cones,  which  is: — 

^  0*So  !  0-5ALO35-0SiO2. 
The  simplest  way  of  arriving  at  such  a  complex  silicate 
was  followed  ;  the  advance  was  made  from  the  oxides, 
through  the  double,  and  triple,  to  the  quadruple  oxide 
mixture.  There  were  plainly  many  ways  of  working  up 
to  the  final  mixing  and  formula,  depending  on  what  double 
oxide  mixture  was  chosen  as  a  starting  point,  and  in  what 
order  the  other  oxides  were  added. 


The  only  way  to  proceed,  without  assumptions  possibly 
invalid,  was  to  investigate  in  parallel  fashion  all  the  double 
oxide  and  triple  oxide  mixtures  possible.  These  were  in 
Bynthesising  Na20,CaO,AlsOa10Si02  :— 


\  ;  'i  \l:o3.10SiO, 

\ .11.  U.O. 

CaO.Al,O,.10S  I ' 
Na»O.CaO.10SiOa 


N •  0.10SI 
V,  O.Al.O, 
CaO.H 
CaO.a    0 
AltOj.lOStOi 
NasO.CaO 


•   double-     i  triple -oxide 
mixtures  mixtures 


Xa2O.('aO.Al=Oj.l0SiO, 


1  final  quadruple-oxide 
mixture. 


There  were  six  possible  double  oxide  mixings,  and  each 
of  these  could  be  studied  independently.  With  the  next 
of  the  synthesis,  the  triple  oxides,  the  case  was 
different.  NaoO.ALOj.lOSiOo,  for  example,  could  be 
regarded  as  formed  by  the  introduction  of  Na^O  into 
AU>3.10SiO2,  of  A1203  into  Xa<,O.10SiO2,or  of  Sit>2  into 
Na^O.AloOj.and  the  effect  of  each  introduction  could  be 
deduced  separately  from  experimental  results.  Thus,  each 
of  the  four  triple-oxide  mixings  could  be  regarded  as  formed 
in  three  ways,  according  to  which  double-oxide  mixture  was 
used  as  a  basis,  and  the  final  product  Na.O.CaO.Al.Os- 
10SiO2 could  be  formed  in  four  ways  from  the  triple-oxide 
mixture,  according  to  which  of  these  triple  oxide  mixtures 
was  used  as  a  basis.  The  total  number  of  possible  steps  in 
reaching  Xa.,O.CaO.Al2O3.10SiO2  from  the  constituent 
oxides  was.  then-fore  : 

6  in  making  6  double  oxide  mixtures,  plus  4  X  3  in 
making  4  triple  oxide  mixtures  from  double-oxide  mixtures, 
plus  4  in  making  the  quadruple-oxide  mixture  from  the 
triple-oxide  mixtures,  that  is  22  possible  steps  altogether 
to  be  considered. 

The  general  procedure  was  as  follows,  but  was  subject  to 
some  variation,  as  called  for  in  the  progress  of  the  work, 
the  soda  was  used  as  anhydrous  sodium  carbonate 
and  the  lime  as  calcium  carbonate.  The  alumina,  before 
using,  was  calcined  for  three  days,  at  a  temperature 
gradually  increasing  to  1200°  C,  which  rendered  it  insoluble 
in  normal  hydrochloric  acid.  For  safety,  it  was  then 
extracted  for  24  hours,  with  normal  hydrochloric  acid,  but 
the  extract  contained  only  a  trace  of  dissolvedniatter.  Th  e 
silica  was  a  pure  quartz  (containing  as  impurity  only 
0-1  %  Fe203),  calcined,  and  entirely  insoluble.  All  the 
constituents  were  passed  separately  through  a  sieve 
100-inch  linear  mesh,  mixed,  re-sifted,  and  re-mixed. 
Unglazed  porcelain  crucibles,  filled  with  the  mixture,  were 
placed  in  a  muffle  gas  furnace,  and  a  thermo-couple  with 
its  junction  symmetrically  disposed  with  reference  to  the 
crucibles.  The  temperature  was  raised  to  500° C. and  kept 
there  for  1  hour.  (The  pyrometer  was  calibrated  against 
the  melting  point  of  pure  copperin  air,  taken  as  1065°  C). 
One  crucible  was  then  taken  out,  and  the  temperature- 
raised  to  800°  C.  for  an  hour.  A  second  crucible  was 
removed,  and  the  other  two  were  transferred  to  an  injector 
furnace,  gas-fired,  with  a  cyclone  burner.  They  were 
set  on  a  raised  centre-piece,  so  as  to  be  put  out  of  the  direct 
path  of  the  flame.  The  two  crucibles  were  raised  to  1100°  C. 
for  one  hour,  one  removed,  and  the  other  raised  to  1400°  C. 
for  one  hour.  Thus  the  1100°  C.  heat  had  the  same  thermal 
treatment  as  the  800°  C.  heat,  plus  the  additional  heating 
at  1100°  C,  and  this  thermal  treatment  was  the  same  as 
that  of  the  1100°  C.  heat  from  any  other  mixing.  The 
final  period  was  found  to  be  all-important.  Cooling 
was  quickened  by  an  iron  plate,  to  minimise  chemical 
changes  which  might  conceivably  occur  during  cooling. 

Extraction  and  analysis. — Material  from  inside  each 
crucible,  rejecting  the  borders  if  the  crucible  had  been 
attacked,  and  the  surface  layer,  was  put  through  a  sieve, 
50  to  the  inch  linear  mesh.  The  first  plan  was  to  put  it 
through  a  sieve  25  to  the  inch,  and  one  100  to  the  inch, 
and  to  make  tests  on  the  material  which  passed  the  one 
sieve  and  did  not  pass  the  other,  but  preliminary  trials 
made  on  mixtures  containing  much  lime,  shewed  that  fine 
dust  passing  100  to  the  inch  was  richer  in  lime  than  the 
rest,  and  so  the  simpler  plan  was  followed  ;  it  fixed  a 
maximum  size  of  grain  (about  J  mm.). 
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i  powdered  mixture  vu  treated 
hour  with  normal  bydroi  hlori  acid  in  the  oold,  with  01 
nooa]  shaking,  and  the  insohible  matter  filtered  off.    The 
filtrat    was  taken  to  dryness,  tin-  siliwi  i.i,<|.  n.l  iu.-ululiW 
iting  !"i   in  I. .mi  at  120   ('..  and  alumina,  lime,  and 

wore   dete ned    in    the    filtrate    from    the    -alien. 

The  ■  [ation  was  nol  held  i"  justify  the 

I  more  ted .  if  more  i  tact  me1  hodi  ..i 

silica.       Tin     result    of     the     analyses    of     the     mixing 

i  I      \l.i  i       lOSil  >,.    heated    to   S00"   C,    11. .i' 
ami  1  inn  .  and  extra  ted  as  above,  in  one  t\  [lical  experi- 
ment   »as: — 


A1,0, 

CaO 

N l.i  i  > 

total 

i;.  marks. 

I 

toluble 

Blank 

0-62 

Q    >0 

e.o 

e-63 

Apprarain'e 
uni-li.i 

800" 

1-86 

0-41 

5-2 

10-78 

Hardened 

shrunken- 

II. mi 

1-83 

0-98 

0>72 

6-00 

Honeycombed 

lUSiun. 

i  100 

0-56 

0-13 

(Ml 

0-15 

0-95 

Transparent 
gloss. 

When  interpreting  the  results  of  such  an  analysis, 
u  bat  is  ii  justifiable  to  assume  1  The  alumina  is  insoluble 
.it  the  outset  in  normal  hydrochloric  acid,  and  if  heated 
.  or  with  silica,  remains  bo  at  all  the  temperatures 
employed.  Where  alumina,  soluble  in  the  arid,  is  found 
present  after  heating,  is  it  not  evidence  that  the  alumina 
has  formed  during  the  hinting  a  soluble  or  non-resistant 
compound,  01  more  remotely,  has  been  taken  into  solution, 
not  mere  suspension,  by  such  a  non-resistant  compound. 
This  assumption  was  made,  and  the  silica  which  after 
heating  was  extra,  ted  by  normal  hydrochloric  acid, 
was  held  as  coming  (rem  the  decomposition  of  a  non-resis- 
tant or  soluble  silicate.  Similarly,  the  lime  or  soda  not 
extracted  by  the  acid,  was  taken  as  having  gone  into 
an  insoluble  compound.  Deduction  from  single  hour 
extraction  with  normal  hydioohloric  acid,  on  these  lines, 
was  sometimes  impossible,  chiefly  from  silica  not  appearing 
in  the  acid  extract  when  a  non-resistant  silicate  had  been 
formed  and  decomposed.  Silica  is  held  by  dilute  acid  in 
colloidal  pseudo-solution,  and  the  extent  of  separation  of 
gelatinous  silica  depends  on  such  factors  as  the  salts 
present,  and  the  nature  of  the  decomposed  silicate.  Hence, 
at  times,  the  extraction  was  divided  into  two  or  three 
stages  : — 

1st  stage. — 1  hour  with  cold  normal  hydrochloric  acid 
to  extract  "  quickly  soluble  matter. 

2nd  stage.— 48  hours  with  normal  hydrochloric  acid  to 
extract  "  slowly  soluble  matter. " 

'.Wti  stage. — 15  mintues  with  hot  5  per  cent,  sodium 
carbonate  solution,  to  extract  silica  formed  in  the  decom- 
position of  a  silicate  by  normal  hydrochloric  acid,  but 
not  obtained  in  the  hydrochloric  acid  extract  "  silica 
soluble  in  sodium  carbonate." 

Trials  shewed  that  the  sodium  carbonate  treatment 
might  leave  a  small  proportion  of  the  liberated  silica 
undissolved,  but  did  not  dissolve  any  ignited  quartz  ;  the 
results  obtained  by  Lunge  (see  this  J.,  1897,  p.  ~l>2), 
suggested    the   method. 

ate  "  reactions  generally  under  heat  are  complex, 
but  slow  ;  the  final  product  may  defy  chemical  methods  of 
examination,  but  the  intermediate  products  exist  for  very 
appreciable  periods  of  time.  Moreover,  interaction  is 
conditioned  by  continued  heating,  so  that  it  can  be  stopped 
at  any  stage,  fixing  hypothetical!}-  the  constitution  of  the 
product.  Heme  the  possibility  of  the  above  method  of 
investigation.  It  is  pertinent  whether  repetition 
of  heating  and  extraction  gives  again  the  same 
result,  and  such  was  found  to  be  the  case  within 
fairly  narrow  limits.  Also,  two  portions  mixed 
separately,  gave  similar  results,  on  analysis,  if  tho 
heatine  and  extraction  were  done  in  the  manner  described. 
The  limits  of  accuracy  can  be  best  gauged  from  the 
experimental  results.  It  was  therefore  considered  feasible 
to  investigate  the  synthesis  of  a  silicate  by  the  method 
outlined  above,  and  the  results  obtained  by  its  application 
will  be  detailed. 


The  simpler  double-oxide  mixtures,  such  as  lim 
>,  soda  and  alumina  wen  held  likelj  i..rih    the  most 
definite  chemical  results,  and  were  varied,  with  this  in  view. 


Limi:    vm>  Silica. 

The     inte:      M.m    oi     lime     and     silica     was    made 

the     starting     point.       The     firsl      mi     [...uded 

with  the  formula,  OaCOj+SiOp.     It  was  made  from  pre- 
ed  oarbonate  ..i  fime  ana  ignited  quartz  sand,   thi 

weights  used   liclngcal.ul.il  (option    oi     100 

per  cent,  purity.  The  carbonate  contained  a  trace  of 
alumina,  and  the  quartz  sand  hi.,  per  ei  ut.  ferric 
oxide,  as  impurity.  Heatings,  and  extractions  with  approx- 
iiii.n .  Iv  in  null  hydrochloric  acid,  were  made,  and  the 
numerical  results  are  shewn  in  Table  I.  and  Curve  I. 

In  explanation  of  headings  in  Table  1.  : — 

When  heated. — A  muftle,  or  injector  furnace  for  short 
period  healing,  and  a  works  furnace  for  long  period  heating, 
were  need. 

'/'.  in /« ruture. — The  maximum  temperature  at  which 
the    heating    was   conducted. 

Time. — The  time  during  which  the  maximum  tempera- 
ture was  maintained  ;  in  the  case  of  the  works  furnace, 
the    tune    is   only   approximate. 

Quickly  soluble. — The  percentage  of  lime,  silica,  etc., 
extracted  by  normal  hydrochloric  acid  in  one  hour. 

Slowly  soluble. — The  further  percentage  of  lime,  silica,  etc., 
extracted  by  normal  hydrochloric  acid  acting  for  suc- 
cessive   24    hour    periods,    until    only    a    trace    of    extract 

resulted. 

Silica  solublein  sodium  carbonate. — The  percentage  of 
silica  extracted  by  hot  5  percent,  sodium  carbonate  solution 
in  15  minutes. 

Total  soluble. — The  total  of  the  preceding  three. 

Physical  condition. — Tho  physical  condition  of  the  mixing 
after  the  hinting,  i.e.,  the  degree  of  its  progress  towards 
fusion. 

When  no  determination  was  made,  the  space  is  left 
blank,  and  a  dash  ( — )  indicates  that  none  of  tin-  substance 
was  found  present. 

Conclusions. — The  first  conclusion  to  be  drawn  from 
Table  I.  is  that  interaction  between  lime  and  silica,  resulting 
in  the  formation  of  a  non-resistant  silicate,  commenced 
about  800°  C,  but  was  at  that  temperature  extremely 
slow.  The  formation  of  the  silicate  was  not  delayed  by 
the  necessity  for  first  decomposing  the  calcium  carbonate, 
since  such  decomposition  is  known  to  begin  at  a  lower 
temperature  (*see  footnote),  and  was  found,  actually  to, 
be  complete  in  the  800°  C.  heatings,  where  the  quantity 
of  soluble  silica  was  very  small.  The  inter-action  at 
1100°  C.  and  1250°  C.  was  advanced,  and  at  1400°  C.  was 
nearly  complete,  the  soluble  silica  being  43-7  per  cent, 
out  of  a  total  of  51-7  per  cent. 

The  velocity  of  the  reaction  increased  rapidly  with 
rising  temperature.  There  was  no  sign  of  the  formation 
of  an  insoluble  silicate,  the  soluble  lime  repeatedly  deter- 
mined, always  approximating  to  the  total  quantity  of  lime 
present.  The  insoluble  residue  from  an  1 100°  C.  heating, 
after  extracting  24  hours,  was  found  to  contain  0-3  per 
.cut.  lime,  and  this  result  was  typical. 

The  temperature  of  heating  was  the  primary  deter- 
minant of  the  extent  of  inter-action,  and  the  time  of 
secondary  importance.  Thus  the  average  soluble  silica 
formed  at  1100°  C.  in  one  hour  was  7  per  cent,  ancl^  in 
22  to  28  hours  was  13-5  per  cent.,  but  one  hour  at  1200°  C. 
gave  14-4  per  cent,  and  one  hour  at  1400°  C.  gave  44  per 
cent. 

The  chemical  inter-action  was  independent  of  the 
formation  of  anv  liquid  substance  in  the  heated  mass. 
Up  to  1250°  C.  only  a  slight  cohesion  was  observable, 
whereas  the  formation  of  soluble  silicate  had  been  gradually 
increasing  in  quantity  from  800°  C.  and  had  reached  the 
amount  represented  by  15  per  cent,  soluble  silica.  Since 
CaO+Si08    has    been    shown    by    Boudouard    (Journ. 


•  The  vapour  pressure  of  decomposition  of  calcium  carbonate 
has  been  determined  as '27  mm.  Mercury  at  547"  C,  and  753  mm. 
mercury  at  812'  C. 
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TABLE  I. 
Calcium  Carbonate  «ud  Silica  (CaC03  +  SiO;). 


made  from 
Calcium  carbonate  100 
Quartz  60    I 

0   — 

',  +  SiO.  iCaO  =  35-uu   "„ 
contains     iSiO,=37-6o  °„ 


parts 
by  weight. 


CaO  +  SiO.fCaO-4-  -: 
contains    ISiO.    51-73  % 


Quickly  sol. 

Slowly  sol. 

Total  sol. 

Where 

Time 
(hours). 

Temp. 

■c. 

SIO, 

90l.    lit 

Physical 
Condition. 

Notes. 

CaO 

SiO. 

.  1          SiO. 

NasCOj 

CaO 

SiO: 

34-30 

0-20 

34-30 

0-20 

Blank 

35-00 

0-  10 

35-00 

0-30 

Muffle 

1 

500 

•14 

unchanged 

furnace 

18 

" 

•12 

Co2  after  18  hrs. 
in  works  fnce. same 
as  before  heating. 

Injector 

1 

800 

l-Sffl 

fnce. 

20 

3-8 

unchanged 

No  CO.  present. 

Works 

fnce. 

28 

2-5 

Muffle 

1 

1100 

5-3 

— 

_ 

5-3 

unchanged 

1 

5-8 



— 

— 

5-8 

1 

9-14 



— 

— 

9-1 

sltly.  hardened 

Wks.  tee, 

28 
23 
28 
24 

1100 

13-0 
13-9 
13-9 
13-7 

5-0 

13-0 
13-9 
13-9 
13-7 

speckled  through'! 
sltly.  hardened 

Analysis  duplicated. 

Injector 

1 

1200 

14-4 



— 

— 

14-4 

sltly.  hardened 

•• 

1 

1250 

14-9 
15-9 

— 

— 

— 

14-9 
15-9 

unchanged 

•• 

1 

1400 

43-8 

— 

— 

43-8 

hardened 

1425°  C.  was 
reached  foi  a  time. 

•• 

1 

1400 

43-6 

traces 

43-6 

sugary  fusion 

1 

1400 

39-4 

waxy  fusion 

After   21    years    in 

1 

1400 

40-5 

the  laboratory  this 
heating  was  quite 
unchanged  in  ap- 
pearance. 

Iron  and  Steel  Tru>t.  1905,  Vol.  lxvii.,  p.  352), 
to  be  itself  the  eutectic  mixture  of  lime  and 
silica,  melting  at  1440°  C,  as  defined  by  the  bending  of  a 
Seger  pyramid  made  of  that  mixture,  it  is  clear  that  a 
calcium  silicate  was  formed  at  a  temperature  far  below  the 
melting  point  of  either  of  the  constituent  oxides,  or  of  their 
ic  mixture. 

Tht  decomposition  of  calcium  sulphate. — Prom  the  study  of 
calcium  carbonate  and  silica,  was  deduced  the  temperature 
of  formation  of  soluble  silicate,  and  the  increase  in  quantity 
with  temperature,  but  not  the  composition  of  the  com- 
ponnd  (or  compounds  I  Conned,  because,  although  the  pas- 
sage of  silica  from  the  insoluble  to  the  soluble  condition, 
determined  the  quantity  of  silica  which  had  gone  intoi 
bination.  no  corresponding  change  took  place  in  the  lime, 
and  no  chemical  method  was  thought  sufficiently  trust- 
worthy to  distinguish  free  from  combined  lime.  Hence, 
it  was  decided  to  heat  a  mixing,  calcium  sulphate  and 
>ilica,  to  make  the  quantity  of  soluble  sulphur  trioxdde, 
left  in  the  mixing  after  heating,  the  measure  of  the  quantity 
of  soluble  lime  sulphate  nndecomposed,  and  to  assume  that 
the  remainder  of  the  soluble  lime  was  combined  with  the 
soluble  -ilica  found.  That  assumption  could  only  be  valid 
up  to  the  temperature  at  which  calcium  sulphate,  heated 
alone,  under  the  conditions  of  these  experiments,  remained 
undissociated,  or  undecomposed  ;  it  became  necessary  to 
determine  that  temperature. 

Although   theoretically  the  dissociation  pressure  could 
not  be  said  to  come  into  being  at  any   particular   tempi 
tun-,  it  was  thought  possible  to  find  a  point  at  which  it 
became  practically  appreciable. 

The  calcium  sulphate  used  eras  plaster  of  Paris  powder 
of  the  following  composition  : — 

li  =93*69  per  cent.  Water  combined.  =  6'31  pei  cent. 
it  was  placed  in  a  platinum  boat  (see  Fig.    ].),  surrounded 


by  a  loose  sleeve  of  platinum  foil,  to  prevent  contact  with 
any  such  siliceous  matter  as  the  porcelain  glaze,  and 
to  secure  even  temperature.  The  sleeve  and  boat  were 
pushed  into  the  middle  of  a  porcelain  tube,  which  was 
again  enveloped  by  another  tube  of  asbestos  carding, 
with  a  small  air-space  between  the  asbestos  and  porcelain, 
so  as  to  steady  the  heating  and  cooling,  and  to  further 
secure  even  temperature  along  the  length  of  the  platinum 
boat,  and  at  the  thermo-electric  junction.  The  junction 
of  the  thermo  couple  was  inserted  quite  near  the  boat. 
The  porcelain  tube  was  heated  by  a  cyclone  burner,  being 
placed  well  above  the  gas  and  air  entry  ;  the  ends  were  kept 
hot  by  independent  burners  to  prevent  any  condensation. 
and  the  entry  tube  of  the  small  absorption  vessel,  used 
to  detect  acid  fumes,  was  fitted  into  the  porcelain  tube. 

Para-nitro-phenol  was  used  as  an  indicator,  preliminary 
testa  having  shown  it  to  be  very  sensitive  to  sulphur 
dioxide  or  trioxide,  when  viewed  against  a  white  sheet. 

Air  was  passed  through  a  lead-acetate  solution,  and  then 
through  concentrated  sulphuric  acid,  in  a  rapid  stream 
(about  5  bubbles  per  second),  and  the  temperature  of  the 
tul»  was  raised  to  1300°  C.  before  putting  in  the  calcium 
sulphate  ;  no  decolorization  of  the  para-nitro-phenol  was 
a  satisfactory  blank  result.  After  cooling  the  tube, 
the  calcium  sulphate  was  put  into  place,  and  the  tempera- 
ture again  slowly  raised  until  decolorization  of  the 
para-nitro-phenol  indicated  the  presence  of  sulphur 
dioxide  or  trioxide.  and  thereby  the  dissociation  of  the 
calcium  sulphate.  The  temperature  was  then  lowered 
about  200°  and  again  slowly  raised,  more  slowly  when 
approaching  the  decomposition  temperature,  until  de- 
colorization again  occurred.  This  process  of  lowering 
the  temperature,  slowly  raising  it.  and  noticing  the  teni- 
perature  of  decolorizing,  was  repeated  as  often  as  neces- 
sary, until  the  temperature  was  nearly  the  same  for  each 
observation. 
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The  pan  nil  ro  phi  do]  tub*  was  replai  i  d  in 
menta   by  one  containing   barium  chloride  solution 
a  drop  01  bromine  ;   the  temperature  a1  which   perceptible 
turbiditj     ocourred    was    noted.     The    following    i 
wore  obtained. 

Ttmperatun  0/  dissociation  0/  calcium  sulphate. 


Temperature-  ol       Temperature  ol 
deootoriiatkm  of  para-  turbidity  ol  barium 
ultro-pheno)    '('.  ohlorlde 


Remarks. 


Heuted  quickly 
Seated  slowly. 


\  <  ol  figures  obtained  some  time  later  was  1230°, 
1226  .  1230  .  whioh  was  confirmatory.  Th<  temperature 
of  dissociation  of  calcium  sulplinte  in  dry  air  was  therefore 
'i.i-  I22S  1230  .  <  in  raising  the  temperature  above 
l:2;tn  .  the  rate  ol  evolution  of  acid  sulphur  compounds 
increased  Miy  gradually  through  a  considerable  range, 
Imt  about  1380-     1390    a  marked  quickening  was    noticed 

.1  rapid  evolution  began.  Al  thai  temperature  adistini  1 
settling  precipitate  began  to  form  almost  al  once  on  re- 
placing the  harium  chloride  tube  by  another.  1380 — 1390° 
was  noted  as  the  temperature  of  rapid  dissociation.  It 
was  evidently  only  a  rough  approximation.  The  effect 
of  moisture  in  the  air  was  tried,  since  moisture  was  invari- 

ably  present  during  the  heating  of  the  silicate  mixings, 
in  the  products  ol  combustion.     Air  was  bubbled  through 

water  at  4ti  .  ami  oxer  the  calcium  sulphate  (air  saturated 
at  4(1  with  water  vapour  contains  7'2  per  cent,  water 
vapour  by  volume).  The  temperatures  of  dissociation 
obtained  were:— 1230  .  1  2l'."»  .  1230  .  and  801225°— 1230° 
was  taken  as  the  temperature  of  dissociation  of  calcium 
sulphate  in  moist  air.  and  the  conclusion  was  drawn  that 
the  presence  of  moisture  in  such  quantities  was  without 
influence. 

Another  experiment  tested  the  effect  of  a  reducing 
atmosphere.  Hydrogen  was  tried  tirst  :  it  was  passed 
through  lead  acetate  solution  and  concentrated  sulphuric 
acid,  over  the  calcium  sulphate  as  before.  Hydrogen 
sulphide  was  detected  at  290° — 300°  by  the  discolouration 
of  filter  paper  moistened  with  lead  acetate  solution. 

The  solid  residue  in  the  tube  contained  sulphide.  The 
influence  of  moistening  the  hydrogen  was  tried  by  bubbling 
through  water  at  47° — 50°.  The  temperatures  obtained 
were  290° — 310°.  The  temperature  of  decomposition  of 
calcium  sulphate  in  dry  or  moist  hydrogen  was  therefore 
taken  as  below  290° — 310  :  it  was  clear  that  stability  of 
calcium  sulphate  on  heating  in  a  reducing  atmosphere 
was  not  to  be  assumed.  The  decomposition  of  the  calcium 
sulphate,  as  indicated  by  the  presence  of  hydrogen  sulphide 
seemed  to  increase  very  slowly  as  the  temperature  rose. 
until  about  1000"  and  then  more  quickly. 

Calcium  sulphate  decomposition.     Collected  results. 


Atmosphere. 


Decomposition 
detected  at 


Remarks. 


Dry  air    

Moist  air   

Pry  hydrogen 

Moist  hydrogen    . . . 
Dry  carbon  monoxide 


1225° 
1225'. 


-1230" 
-1230° 


below  300" 
below  300' 
B20* 


Increasing  gradually 
to  1380°,  then  more 
rapid. 

Increasing  gradually 
to  1000°.  then  more 
rapid. 


The  preceding  experiments  were  useful,  but  it  was 
thought  advisable  to  reproduce  the  actual  conditions  of 
the  silicate  heatings,  by  heating  calcium  sulphate  alone 
in  the  injector  furnace.  For  successive  periods  of  one  hour 
the  loss  in  weight  was  :  at  1200  I '..  nil  ;  at  1250°  traces, 
at  1300  °  1  to  3  per  cent.  The  decomposition  of  the  calcium 
sulphate  was  indicated  by  a  slightly  blistered  surface, 
brownish   in   reducing  gases.      The   blistered   portion    was 


,    pure   lime,  and    i in     portion   below,  unaltered  in 

||>I"  arance    wai     and | 1    call  ium     lulphati       in 

iin  ate    heatings    containing     1  all  ium       ulpE 
I'll  i' nil     -km,     if     present,     was     always     pul     a  idi 
along  with  anj  portion  apparently  affected  by  thi 
■  ill     and    Hi-     -ample   for   analysis    was    prepared    I 
the  rest-. 
The  experiments  just  described  decided  thi    tin 

'  il'ihl\   "I  calcium  sulphate,  and  justified  the  a-   umption 

that  the  actual  conditions  in  the  silicate  heatings  wen-    nob 

that  any  decomposition  of  the  oaloium  sulphate  tl 1 

was  to  be  attributed  to  thi  action  ol  the  other  ingredients 
of  the  mixture,  up  to  1200  for  all  heatings,  andup  to  1300° 
for  short  period  healings. 

The  effect  />/  silica.  Calcium  ulphaU  and  silica. — A 
mixture  CaSii,  SiOj  was  heated  next.  Under  reducing 
conditions  the  silica  was  of  no  effect,  the  action  of  the 
reducing  gas  being  direct  upon  the  caloium  sulphate,  The 
temperatures  at  which  Bulphur  compounds  were  evolved 
Withdrj  mi  were:— 1000°,  1010  ,  1000  1010  .  1008  .and 
with  moist  air  exactly  the  same.  1005  1010  was  there) 
taken  as  the  temperature  at  which  ilica  ']•-.  p< 
calcium  sulphate,  presumably  with  the  formation  of  calcium 
silicate.  The  lowering  of  the  temperature  of  decomposition 
of  calcium  sulphate  brought  about  by  silica  was  therefore 
220°.  The  temperature,  1006  M'ln  .  was  not  so  low  as 
the  temperature  (about  800°)  at  which  calcium  silicate 
was  proved  by  former  experiments  (see  Table  1)  to  form 
where  s  mixture  CaC0a+Si02  was  heated.  1005—1010 
was  a  temperature  at  which  the  nihility  of  silica  for  lime 
was  not  only  existent,  but  was  sufficient  to  overcome  tin- 
affinity  of  sulphur  trioxide  for  lime,  and  direct  experiment 
had  shown  that  affinity  to  prevent  dissociation  up  to 
1 226  -1230°.  800°  was  a  temperature  at  which  the  affinity 
between  free  lime  and  silica  had  induced  their  combinaf  ion, 
a  simple,  as  distinguished  from  a  differential  force.  The 
temperature  1225— 1230"  was  therefore  significant  as  being 
necessarily  above  the  1  ombining  temperature  of  free  lime 
and  silica. 

The  appearance  of  the  mixture  CaS04-f-Si02  after 
heating  was  unaltered  ;  it  was  a  loose  white  powder, 
very  slightly  cohering  where  it  had  been  gently  pressed 
with  a  spatula  before  heating. 

Effeet  of  ratio  of  CaSOt  to  Si02. — The  question  arose 
whether  the  ratio  of  lime  to  silica  was  of  importance 
in  determining  the  temperature  of  interaction.  Three 
mixings  were  prepared: — 3CaS04+Sil  >,,.  CaS01-fSi02. 
CaS04-f  3Si02-  The  first  contained  a  preponderance  of 
lime  in  the  proportion  accepted  for  Portland  cement. 
The  second  contained  lime  and  silica  in  the  same  proportion 
as  does  the  naturally  occurring  silicate  of  lime.  Wollas- 
tonite  (CaO.Si02) ;  the  third  contained  a  preponderance 
of  silica  in  a  molecular  ratio  commonly  occurring  between 
the  decidedly  basic  and  acidic  constituents  of  pottery 
glazes  and  glass. 

The  mixings  were  heated  in  a  current  of  dry  air;  the 
temperature  at  which  sulphur  gases  came  off  was 
1005 — 1010°  in  each  case.  A  blank  experiment  was  run 
between  each  two  sets  of  readings. 

It  was  concluded  that  the  temperature  of  interaction 
between  calcium  sulphate  and  silica  was  1005 — 1010'  .  and 
was  independent  of  the  ratio  of  silica  to  calcium  sulphate. 
The  result  suggests  that  the  compound  first  formed  in 
the  interaction  was  in  each  case  the  same,  whatever  the 
proportion  of  lime  to  silica. 

The  further  question,  how  far  the  rate  of  interact  ion  b(  • 
tween  calcium  sulphate  and  silica  depended  on  their  relative 
quantities  was  obviously  untouched  by  the  preceding 
experiment,  and  since  the  interaction  was  of  an  unusual 
character,  as  occurring  between  solids,  another  experiment 
was  made.  The  mixtures  used  were:  CaSOj  —  2Si<  (.,, 
1  aSii  i4J  :5Si02,  CaS04+4Si02.  The  mixings  were  heated 
together  in  porcelain  crucibles,  and  the  loss  of  sulphur  ga-  -. 
at  50°  intervals  was  determined  by  weighing.  Each  mix- 
ture was  in  two  crucibles,  which  were  weighed  and  heated 
alternately,  so  that  duplicate  number-  were  obtained 
throughout.  The  results  indicated  a  greater  rate  of  com- 
bination between  lime  and  silica  as  occurring  in  the  more 
siliceous  mixture,  but  some  uncertainty  attaches  to  them 
from  the  possible  presence  of  a  reducing  gas. 
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The  data  obtained  justified  proceeding  with  the  silicate        tically  and  temperatures  horizontally.      The  curves  meet. 

mixing.   CaSO,     KOw,   which   was  therefore  heated,   ex-       it  is  interesting  to  note,  at  a  point  corresponding  with 

•    and  analysed!  l-2."i°  C.,  the  lowest  temperature  of  appreciable  dissociation 

The  results  are' collected,  in  Table  11.  and  Curve  I.  of  oalcium  sulphate  heated  alone.     (The  exact  coincidence 

TABLE  n. 
Calcium  S'dyhate  and  Silica  (CaSO^  +  SiO,). 


} 


Percent,  composition:  CaS04SiO:  contains 


(CaO  =  28- 
(S0,  =  40-t 


(CaO  = 

►8% 


Per  cent,  composition  :  CaO. SiO;  contains  : 


(CaO =48-3% 
SiO«  =  51-7% 


Tmp. 
0  C. 

Quickly  sol. 

Slowly  sol. 

SiO, 
sol.  in 
Xa-CO, 

Total  sol. 

Insol. 

Notes 
SiO, 

Apprnce. 

Notes. 

Htd 

ihrs.i 

CaO 

SiO. 

SO, 

CaO 

SiO, 

SO, 

CaO 

SiO, 

SO, 

soluble  i  aO 

sol.  SiO,. 

Muffle 

1 

800 

28-5 

0-8 

40-9 

_ 

28-5 

0-2 

40-9 

30-4 



unchanged 

24 

800 

29-0 

40-9 

—         — 

— 

— 

29-0 

trace 

40-9 

30-1 

— 

unchanged 

Work* 

24 

1000 

29-5 

0-8 

39-4 

trace    trace 

trace 

trace 

29-5 

0-8 

39-4 

80-3 

— 

somewhat 

-10BO 

shrunk. 

Injctr. 

l 

1100 

1-5 

37-8 

0-8        — 



— 

30-5 

1-5 

37-3 

0-7 

— 

sit.  cohesion 

i 

1250 

1  41-5 

17-6 

16-1 

trace 

1-2 

41-5 

17-t) 

16-1 

24-8 

1-8 

hardened 

1   Duplicate 
1  extractions, 
"l  tracesAlaO, 
{      (0-3  %.) 

not  fused 

1  399 

15.3 





1-9 

39'9 

17-6 

15.3 

27-3 

20 

;45-4 

\45-5 

34-0 

1-4 







1-8 

454 

35-8 

1-4 

17-4 

1-S 

partially 

;   Duplicate 

i 

82-7 

1-4 







(1-8) 

— 

— 

— 

— 

— 

fused 

]  extractions, 

'  traces  A120, 

|48-0 
147-3 

42-7 

0-4 





2-4 

48-0 

45-1 

0-4 

6-5 

1-1 

•• 

l 

1350 

41-2 

trace 







2-4 

— 

— 

— 

— 

— 

fused  to 

,'   Duplicate 
■j  extraction 
i  traces  A1»0 

opaq.  mass 

Calcium  sulphate  and  silica. 

The     possibility    of    calculating    the    molecular    ratio 

.   which  forms  a  heading  in  Table  II.  was  the 
soluble  silica 

advantage  obtained  by  using  calcium  sulphate  instead  of 

carbonate.     To     illustrate      this :    the     sulphur    trioxide 

obtained  1  son  of  the  1250°  heating,  was  10-1  per 

cent.  ;    combined  with  that  sulphur  trioxide  as  unaltered 

calcium  sulphate  would  be  jt;  x  16-1=11-3  percent.  CaO. 

The  remaining  lime  extracted,  i.e.,  41-5 — 11-3=30-2  per 
cent.,  was  taken  as  combined  with  the  silica  extracted, 
7-6     pei     cent,     which     gave     a     molecular     ratio 


is  accidental.)     This  concludes  the  work  for  the  douhle- 
oxide  mixture,  CaO+Si02. 

The  thanks  of  the  author  are  due  to  the  Directors  of  the 
Farnley  Iron  Co.,  in  whose  laboratory  the  experiments 
have  been  made,  and  to  Mr.  C.  A.  King,  for  valuable  assis- 
tance in  experiment  and  analysis. 


CaO 

SiU, 


of 
CaO 


30.2 
56 


=  1-8. 


All  the  ratios  ^    f-in  the  column   were  calculated   in 
oiU2 

the  same  manner,  and  were  taken  to  indicate  the  molecular 
ratio  of  lime  to  silica  in  the  soluble  silicate  formed.  The 
ratio  was  not  calculated  unless  the  quantities  extracted 
were  sufficient  to  give  some  probability  of  accuracy. 

It  is  noticeable  from  comparison  of  Tables  I  and  II 
that  the  silicate  was  formed  much  more  slowly  with  the 
calcium  sulphate  than  with  the  carbonate.  Thus  at 
1 100°  in  one  hour 'the  soluble  silica  was  always  over  5  per 
cent.,  in  the  carbonate  mixing,  but  only  1*5  per  cent,  in 
the  sulphate  mixing.     The  first  temperature  which  gave 

CaO 
results   justifying   the   calculation   of   the    g.      ratio  was 

L250c  when   17-6  per  cent,  silica  went  into  combination  as 

CaO 


non-resistant  silicate,   and   the 


SiO. 


ratio  was   1-0.     At 


1300°  the  ratio  was  1-3,  and  at  1350°  1-1,  with  the  mass 
fusing.  Any  reduction  or  direct  decomposition  of  calcium 
sulphate   which  occurred  as  the  temperature  rose  would 

have  the  effect  or  raising  thi    s()   ratio.     That  this  ratio 

fell  steadily  to  1-1  was  therefore  taken  as  indicating 
gradual  transformation  into  a  less  basic  silicate,  approxi- 
mating, as  the  temperature  roee,  to  CaO.Si02.  An 
additional  conclusion  was  therefore  made  on  the  ii 
action  between  lime  and  ilii  a,  that  whin  tiny  were  heati  <l 
together  in  the  proportions  and  form  of  CaS04+Si02, 
the  lime  silicate  first  formed  was  more  basic  than  (  a<  t.Sit  l2 
obably  2CaO.Si02),  but,  a-  the  temperature  rose,  it 
became  less  basic  until  QaO.SiOfe  resulted. 

Curve  I  displays  the  comparative  rates  if  silicate 
formation,  with  the  calcium  carbonate  and  sulphate, 
percentages  of   soluble  silica   formed    being   plotted  ver- 


Obituary. 

CHARLES  B.  DUDLEY. 

Dr.  Charles  B.  Dudley  was  born  at  Oxford,  N.Y., 
in  1842.  In  1862  he  enlisted  in  the  New  York  Volun- 
teers, where  he  served  for  three  years,  and  was  severely 
wounded  in  the  battle  of  Opequan  Creek  in  the  Shenan- 
doah Valley.  He  entered  Yale  College  in  1867,  where 
he  graduated  in  1871.  In  1872  he  entered  the  Sheffield 
Scientific  School  of  Yale  College,  graduating  in  1874 
with  a  thesis  "  On  lithium  and  a  glass  made  with 
lithium."  In  1875  he  became  chemist  to  the  Pennsyl- 
vania Railroad  at  Altoona,  a  post  which  he  held  for  the 
rest  of  his  life.  When  he  was  appointed  there  were 
few,  if  any,  specifications  for  railway  supplies  on  that 
line  ;  there  are  now  43  in  use,  the  chemical  part  of 
which  were  devised  by  him.  The  laboratory  which  he 
established  now  employs  twelve  qualified  chemists, 
as  well  as  a  bacteriologist,  who  perform  some  60,000 
determinations  in  a  year. 

The  work  of  Dr.  Dudley  which  has  attracted  most 
attention  was  his  study  of  steel  rails,  and  though  his 
conclusion,  that  mild  steel  is  both  safer  and  more 
lasting  than  hard  steel,  is  by  no  means  universally 
accepted,  nevertheless  the  research  gives  the  steelmaker 
a  view  of  the  product  from  the  user's  standpoint,  and 
compels  him  to  keep  an  eye  on  the  demands  which  the 
service  would  make  upon  it. 

But  the  work  of  which  he  was  most  proud,  and 
which  he  often  said  that  he  felt  was  his  greatest  achieve- 
ment for  the  public  good,  was  his  share  in  the  estabUsh- 
ment  of  the  bureau  for  the  safe  transportation  of 
explosives. 

Dr.  Dudley  was  twice  President  of  the  American 
Chemical  Society  and  was  President  of  both  the 
International  and  American  Societies  for  Testing 
Materials.     He  was  a  member  of  this  Society. 

He  died  of  typhoid  pneumonia  after  a  short  illness 
on  December  22nd  last. 
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/nit  \rnaUcombustion  pump,  and  other  applications  of  a 
\o principle.  M.  A.  Humphrey.  Inst.  Meoh.  Enginei  i 
Not,  19,  1909. 
An  internal-combustion  pump  is  desoribed,  in  which  the 
explosive  force  ia  exerted  direotlj  on  the  water,  and  in 
which  bo  rotating  By-wheel,  solid  oonneoting  rod,  piston 
crank,  bearings,  or  glands  are  necessary:  when  explo 
i"  i  a  roll-bore  passage  from  the  com 
bustion-cbamber  to  the  final  outlet,  whilst  Borneo!  the  water 
pumped  to  a  high  level  returns  again  to  oompress  a  Fresh 
combustible  charge.  The  mass  of  liquid  moved  is  suffi- 
ciently large  to  prevent  excessive  velooity,  and  the  libuid 
forms  a  pendulum,  whioh,  by  its  movement  alum',  drawi 
in  fresh  water,  expels  the  burnt  products,  draws  in  a  fresh 
,  ombusl  ible  oharge  and  compresses  it.  One  of  the  Bimplesf 
forms  of  the  pump  is  shown  in  the  accompanying  diagram. 
It  consists  of  a  combustion  ohamber,  A.  with  an  inlet 
valve,  B,  for  the  combustible  mixture,  and  an  exhaust 
valve,  ('.  for  burnt  produots.  The  combustion 
chamber  is  connected  by  pipe,  D,  to  the  low-level 
tank,  K.  and  high-level  tank.  !•' ;  between  D  and  E 
is    a    water    valve,  G.      B  is  normally  closed  by  a  spring, 


but  C  falls  by  its  own  weight  when  the  pawl.  II.  i- 
removed  ;  this  pawl  l-  operated  from  the  water-valve,  G, 
SO  that  when  G  opens.  C  is  released,  starting  with  all 
valves  closed,  a  compressed  combustible  charge  in  A,  and 
the  rest  of  the  chamber  and  pipe  full  of  water,  explosion 
by  the  sparking-plug,  K,  forces  the  water  into  the  high- 
level  tank.  I";  the  kinetic  energy  in  the  flowing  watei 
causes  it  to  continue  to  How,  until  the  water-valve,  G. 
l-  opened,  and  water  Bows  from  the  low-level  tank,  partly 
following  the  water  already  passing  into  !•".  and  partly 
flowing  into  tin  i  ombustion  chamber.  Since  the  opening 
of  the  watei  valve  has  released  tin-  exhaust,  tin-  lattei 
How  of  water  expels  some  of  tin-  exhaust  gases,  and  then, 
rising  till  it  reaches  the  exhaust-valve,  closes  it  by  impact: 
the  exhaust  valve  is  then  again  automatically  locked  by  the 
closing  of  water-valve,  G,  when  the  body  of  watei  in  tie 
right-hand  limb  lias  ionic  to  rest  momentarily,  its  kii 
energy  beii  The  small  quantity  of  burnt  product* 

remainim;  in  A  i-  then  compressed  by  the  rising  water, 
Bowing  back  from  F,  until  the  pressures  in  the  gases  and 
water  are  equivalent.  Since  the  compression 
considerably  exceeds  the  static  head  of  the  water-column. 
a  reverse  flow  is  -et  up.  which  reduces  the  pressure  in  A. 
SO  draws  in  a  frf  sh  combustible  charge,  until  the  water 


column  is  again  at  real  :    the  head  of  water  in  the  high-level 

tank  producai  a    id  compression  of  tie    oharge  in  A, 

which  is  then  tired,  -tailing  a  fresh  cycle. 

A  new  ignition  apparatus  is  described  lor  firing  at  tic 
maximum  oompre  aion  pressure,  and  also  lour  forms  of 
two-oycle  pumps  working  on  the  same  principle,  and  a 
device  to  be  fixed  at  the  end  ol  tic  discharge  pipe  when  high 

are   required,      lie    column  ol   liquid   whioh  mo 
backwards  and  forward    i  an   be  made  in  enter  an  air- 
compn    lor  chamber  fitted  with    iiitabli      ■  1 1  es :  the  energy 
m)   t  he  iii. . x  ing  liquid  is  utilised  to  i  bhi    air,  to 

store-  - iiiic  him    energy    in  an  i  la  i ii    i  ushion   to   prod 

a   return  How   towards  the   pump  to  give  It,  sion- 

atroke,   and   also   to  draw  a   fresh   Bupply   of  air  into   tic 
compressor. — T.  F.  B. 


Filh  rs.     .).    L. 


Patents. 

Biddle.    Eimberley,     Notts. 

2ti.0iil,  lice  ii.'  r.ios. 


Eng.     Pat. 


A  i  \  i.imumcm.  (asing  is  provided   with  a  circular  ledge 

■■'      '        iti  ■'  I support  a   plate  consisting  of  outer 

and   inner   rings   with   connecting   radial   arms;     rubbei 

paoking  is  placed  between  the  ledge  and  boss  respectively 

,n  order  to  form   water-tight  joints.     A 

metal  disc  with  line  perforations,  or  a  disc  of  metal  gauze. 

nil  the  plate.     The  central  boss  also  carries  the  inlet 

pipe  for  the  liquid.     The  filtering  medium  is  packed  upon 

rf orated  disc  round  the  inlel  pipe  and  held  in  position 

in    a  similai    perforated  disc  and  plate  pressed  in  place 

by  projections  on  the  cover  of  the  casing.     The  liquid  to 

lie  tilti  redentei    bhi     pai  i  nexl  I  he  cover  ol  tic  appai 

by  means  of  the  central  inlet  pipe  and  after  passing  through 

the  filter  bed  leaves  the  apparatus   by   means  of  a  pipe 

communicating  with  the  space  at  the  bottom  of  the  casing. 

—J.  W.  II. 

Centrifugal  apparatus  for  eliminating  oi  leparating  air  or 
gas  from  liquid.  E.  D.  Hansen  and  G.  G.  F.  C.  Winkler, 
Kokling.  Denmark.      Eng.  Fat.  12.0(14.  May  21,  1009. 

The  apparatus  is  intended  to  destroy  froth  by  separating 
the  air  from  it  by  centrifugal  action.  The  froth,  or  liquid 
mixed  with  froth,  is  delivered  into  the  open  end  of  a  rapidly 
rotating  vessel.  The  other  end  of  the  vessel  is  provided 
with  holes  for  the  passage  of  the  separated  liquid.  The 
application  of  the  invention  to  a  pasteurising  apparatus 
is  shown  in  the  figure.     The  liquid  is  fed  into  the  apparatu  s 
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by  means  of  the  pipe,  o,  ami  is  distributed  over  the  hot 
surface,  m.  by  means  of  tin-  stirrer,  r.  Tin-  [roth-elimina- 
ting vessel,  a.  rotates  on  tin  spindle,  v.  and  receives  the 
at  its  loner  opening.  The  separated  liquid  passes 
igb  the  holes,  h,  and  is  delivered  over  the  lip,  k,  into 
the  outer  vessel.— J.  W.  H, 

, [Mirations  ;    Manufacture  of  — —  /»/-   um    in 
connection     with     steam     generation.       [Anti-boiler    in- 
K.    Brim.     London.        Eng.     Pat.    i'i'.lU."). 
1909.     Under  Int.  Com  .  Sept.  t.  1908.     Addi- 
tion to  Eng.  Pat  -Vu'ST.  Sept  20,  1906, 

apparatus  is  elaimed  for  the  preparation  of  a  linseed 
extract  which  is  fed  into  boilers  for  the  purpose  of  pre- 
venting corrosion  and  incrustation.  It  consists  of  a 
!  provided  with  a  feeding  hole  for  the  linseed  and  a 
(k  rforated  diaphragm  which  dividee  it  into  unequal 
parts.  The  linseed  is  placed  in  the  larger  compartment, 
which  is  connected  to  the  feed-water  supply  of  the  boiler. 
im  i-  introduced  into  the  apparatus  through  a  suitable 
connection  for  the  purpose  of  cooking  the  linseed.  The 
decoction  produced  passes  through  the  perforated  dia- 
phragm into  the  smaller  compartment  and  thence  to 
the  boiler.— J.  W.  H. 

Press  tor  expressing  fluids  from  solids.     F.  6.  Wiselogel, 

Indianapolis,    Ind..    Assignor    to    United    State-    Con- 
-miction  and   Utilization  Co.,   Rochester,  N.Y.     U.  S. 
Pat.   942.301.   Dec.   7.    1009. 
A   i:i  :    tlie   material  to   be  treated,  having  per- 

forated walls,  is  provided  with  a  piston  actuated  by  a 
hydraulic  piston.  At  one  end  of  the  receiver  this  piston 
passes  across  the  inlet  for  the  material.  The  opposite  end 
of  the  receiver  is  provided  with  a  head  or  piston  by  which 
the  outlet  may  be  opened  or  closed  in  a  similar  manner. 
Perforated  tubes  are  arranged  longitudinally  in  the 
receiver  it  he  pistons  being  bored  to  pass  over  them) 
to  carry  away  the  expressed  liquid. — J.  W.  H. 

St juration  of  liquids  from  solids;  Apparatus  for  the  ■ — — . 
S.  v.  (Irabski.     Fr.  Pat.  404,159.  June  18,  1909. 

The  apparatus  (see  Fig.)  consists  of  a  chamber,  5.  into 
which  the  material  to  be  treated  is  led  by  means  of  the 
pipe,  6.  The  lower  part  of  this  chamber  is  provided  with 
belts  of  porous  fabric  or  wire  gauze,  13,  14,  and  an  external 


jacket.  15,  Inside  the  chamber  a  vessel.  1(1.  on  a  vertical 
spindle,  7.  is  slowly  rotated  by  means  of  the  bevel  gears. 
S.    9,    anil    l-    al-o    provided    with    lulls   of    porous   fabric    i  i 

win-  gauze,  11.  12.  The  material  is  propelled  through 
the  apparatus  by  means  of  helices,  Hi.  17.  and  IS.  Air 
under  pressure  is  supplied  by  the  pipe,  19.  to  the  interior 
nt  tin-  rotating  veBSei,  In.  and.  as  the  material  passes 
between  the  belts  of  wire  gauze,  the  particles  of  liquid 
associated  with  the  solids  in  it.  are  blown  by  the  air  into 
the  jacket,  15,  from  which  it  is  removed  by  means  of  the 
pipe,  22.  The  air  leaves  the  apparatus  through  openings. 
25,  baffle-plates,  2b.  returning  any  spray  to  the  jacket. 
The  rotating  vessel  may  have  a  number  of  compartments 
each  supplied  with  air  at  a  different   pressure. — J.  W.  H. 

Evaporating   apparatus.     ('.    Ordway,    New    York.     I'.S. 

Pat.  942,407,  Dec.  7,  1909. 
A  SHEET  metal  cylindrical  vessel  is  provided  with  two 
tube-plates  connected  by  tubes,  and  forming  three 
chambers,  riz..  a  feed  chamber  for  the  liquid  to  be  evapor- 
ated, a  steam  -pace  round  the  tubes,  and  a  vapour  space. 
A  large  door  at  the  feed-chamber  end  gives  access  to  the 
tubes  and  feed  pipes,  and  a  manhole  in  the  wall  of  the 
vapour  chamber  gives  access  to  baffle-plates  fixed  therein. 
Pipe  bends  are  bolted  across  some  of  the  tubes  in  pairs, 
forming  a  series  of  serpentine  coils,  through  which  the 
liquid  passes  while  being  evaporated.  Constricted  aper- 
tures for  the  entry  of  the  liquid  into  the  coils,  and  suitable 
pipe  connections  for  the  feed,  steam,  and  vapour  space 
are  provided. — .1.  W.  H. 

Evaporating   or   heating   apparatus ;     Vertical   with 

thru     chambers.     S.     Weglinski.     Ger.     Pat.     213,708, 

Nov.  22,  1907. 

The   apparatus   is   divided   into   three   chambers   by  two 

horizontal  partitions,  2.  3.     The  heating  agent  is  introduced 

into  the  middle  chamber,  whilst  the  liquid  to  be  heated 


fills  the  lower  chamber  completely  and  the  upper  one 
up  to  a  relatively  low  level.  The  upper  and  lower  chambers 
are  connected  by  a  series  of  double  (concentric)  tubes,  8,  9, 
the  upper  ends  of  both  inner  and  outer  tubes  being  bent 
over.  At  the  lower  end,  the  outer  tube,  8,  is  flush  with  the 
partition,  3.  forming  the  roof  of  the  lower  chamber,  whilst 
the  inner  tube.  9,  projects  a  short  distance  into  the  chamber. 
At  the  upper  end.  the  outer  tube  opens  above  the  level  of 
liquid,  r.x,  in  the  upper  chamber,  whilst  the  inner  tube 
penetrates  the  wall  of  the  outer  tube  and  opens  below 
the  level  of  the  liquid  as  shown  at  10.  The  liquid  in  the 
outer  tube  becomes  more  strongly  heated  than  that  in  the 
inner  tube.  It  rises,  and  overflows  into  the  upper  chamber, 
and  at  the  same  time,  the  cooler  liquid  in  the  lower  portion 
of  that  chamber  flows  downwards  through  the  inner 
tube.      A  continuous  circulation  is  thus  produced. — A.  S. 

/'  natin  </    i/nsis    or    olio  r    in  pours    with    liquids;     Process 

and  apparatus  for .     I.  Moscieki.      Fr.  Pat.  403,401, 

May  27,  1909.     Under  Int.  Conv.,  June  1,  1908. 

The  gas  passes  from  the  main,  1,  by  the  pipes,  3,  4,  5,  into 
the   apparatus  and   through   the   layers  of   finely-divided 
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niiitfii.il.  6,  7.  8,  which  offers  ■  large  surface  and  through 
»li irii  the  absorbing  liquid  trickles,  being  finall}  dj  che 
through  the  pipx  -.  10,  17.     The  absorbing  liquid  enters  bj 


the  pipe,  l'I.  overflows  by  the  siphons,  14.  ]">,  and  passes 
through  the  perforated  plates  and  finely-divided  material. 
It  flows  from  chamber  to  chamber  by  the  seals,  19,  20, 
and  is  discharged  from  the  lowest  chamber.  It  may.'if 
desired,  be  re-circulated  by  the  air-lift,  21. — W.  11.  C. 

Draining   plates  for  the    uniform    distribution    of  tin    liquid 

and  vapour  in  rectifying  columns.     Maschinenfabrik  P. 

Kyll.  Ges.m.b.H.     Fr.  Pat.  104,152,  June  18,  1909. 
1  hk  plate,  a,  is  bent  into  a  series  of  corrugations,  n.  having 
perforations,  c.  through  which  the  vapours  pass  upwards. 


The  liquid  Mows  over  the  weirs,  m.  at  the  ends  of  the  gut  b  I  -. 
I,  and  through  the  line  perforations,  o.  in  each  of  which  a 
pin.  r.  is  placed  to  provide  a  tine  point,  from  which  the 
liquid  drops  in  a  finely-divided  condition.  The  pins  also 
serve  to  prevent  the  fine  perforations,  o,  from  being  blocked. 


i ..  .i    i  i  in  the  rectification,  balls,  a,  are  piled  "i""1  the 
cot  rugations,   B.     \\ .  II.  C 

Sawdv  i  .     t       ,,/  h. ated  at  ••  ■■  ''" "' 

foi                  "•'!    othet    tnaleriah    to   faeilitatt    ttoragt 
manipulation,  and  treatment.     <  ie.   Indu 
de  I'Ardeche,   Paris.     Eng.  Pat  91  16,   April    17,    1908 
I  uder  Int.  i  o,r  ..  ,l is.  1908. 

SraFr.  Pat 400,736  of  1908;  tins. I..  1909,  1023.     T.  b".  B 

Furniif:  ;    Regenerative .     E.   Kirchberg,    Dortmund, 

Germany.     I  .8.    Pat  944,444,   Dei     28,   L909. 
SebFt.  Pat  388,154  ol  1908;  this  J.,  1908,  889.— T. F.  B. 
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Coal-duet  ;     Propagation    of    explosions   of   ,    in    thi 

galleries  of  a  mine,    J.  Taffanel.    Comptes  rend.,  1909, 

149.   1127-1129. 
In   the  experimental  gallery  at    Lievin,  2*8  Bq.   metres  iii 

i  and  2.'iO  metres  long  in  a  straight  line,  it  has  been 

-hewn  that  the  explosion  of  a  shot  lirst  raises  and  then 
ignites  the  eoal-dust  previously  spread  in  the  gallery. 
The  explosion  is  propagated  in  the  usual  way,  i  ' 
paratively  slow  wave  extending  lor  no  or  T< »  metre-. 
with  no  pressure  higher  than  I  kilo,  per  sq.  cm.,  being 
followed  by  an  explOBive  wave  of  high  -peed  causing 
pressures  of  13  to  16  kilos,  per  sq.  em.  at  220  metres, 
and  bursting  the  sheet-steel  covering  of  the  gallery 
nearer  the  outlet.  In  eases  where  the  gallery  ha-  angles 
or  is  partially  obstructed,  these  destructive  pressures  are 
not  caused,  probably  because  < >i  the  breaking-up  of  the 
direct  or  reflected  wave;  and  where  the  obstruction  eon 
sists  of  movable  and  incombustible  materials,  these, 
raised  into  the  air  by  the  disturbance  preceding  the 
Same,  present  such  it  considerable  cooling  surface  that  tie 
Same  may  be  extinguished  and  the  further  propagation 
of  the  explosion  prevented. — J.  T.  D. 

Gas  from  gas-oil  [petroleum,]  and  water-gas  tar,  and  its  use 
for  aeronautics.  .).  .1.  Neurdenburg.  J.  Gasbeleucht, 
1910.  53,  17—18. 
A  GAS  of  low  specific  gravity,  suitable  for  filling  balloon-. 
has  been  obtained  by  a  modification  of  Rinoker  and 
Welter's  process  for  the  manufacture  of  lighting  gas 
1. 1.  Gasbeleucht,  1909,  789).  This  process  consisted  in 
lilowinga  bed  of  coke  in  a  gas  producer  for  I  \  2  minutes. 
spraying  the  hot  fuel  with  a  mixture  of  oil  and  water-gas  tar 
for  2-3  minutes,  then  blowing  with  air  or  steam  for  J  minute 
to  drive  off  the  gases,  and  finally  blowing  with  steam  for 
1  minute  to  clean,  the  fuel-bed  from  any  deposit  of  carbon. 
The  oil  used  was  Texas  or  Galioian  petroleum,  of  sp.  gr. 
ti-XN.  The  modification  consists  in  working  at  a  higher 
temperature,  so  as  to  obtain  a  higher  percentage  ol  hyi 
gen  in  the  gas.  The  final  blowing  with  steam  is  omitted. 
The  composition,  calorific  value,  and  specific  gravity  of 
the  gases  obtained  by  the  original  and  by  the  modified 
process,  and  the  corresponding  figures  for  carburetted 
water-gas  and  coal  gas.  are  as  follows  : — 


Car- 
buretted 
water- 
gas. 

OU-ta 
Coal- 

gas-       Original 
process. 

r  gas. 

Modified 
process. 

per  cent. 
5-3 
9-2 

29-7 

36-2 

13-9 

6-2 

per  cent,  per  cent. 
2-0             0-2 
5-0            11-" 
_              0-6 

per  cent. 
0-2 

0-8 

9-0 

47-H 

34-0 

3-0 

2-8 
46-5 
31-3 

7-0 

73-2 

B-2 
0-4 

Calorific      power      (lower 

4470 
0-70 

5300 
0-44 

5490 
0-45 

Not 
stab  .1 
0-3S 

A. 

T.    L. 
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Ammonia  ;    Dirtet   extraction   of  from  tht    gases   of 

coke-,  retook.     Stahl  a.  Bison,  1909,  29, 

1644  1648. 
At  the  Julia  mini-  of  the  Harpemr  Company,  where  sixty 
coke  ovens  are  in  operation,  the  ammonia  is  direotly 
separated  from  the  pases  evolved,  instead  of  by  the  usual 
method  of  washing  with  water  and  separation  of  the 
ammoniacal  liquor  from  the  tat  by  virtue  of  their  different 
specific  gravity.      The  principal  portions  of  the  plant  are 


Retort  furnaa  heated  by  tar.  P.  P.  A.  S.  A.  F.  de  Lacho- 
mette  and  H.  A.  Villiers.  Fr.  Pat.  404,144,  June  17, 
1909. 

In  order  to  prevent  damage  to  the  retorts  by  the  excessive 
temperature  which  occurs  when  tar  is  burned  direct!] 
within  the  chamber  in  which  the  retorts  are  set,  the  bat 
is  partially  burned  in  a  separate  chamber,  situated  below 
the  retort  chamber,  by  a  supply  of  preheated  "  primary  " 
air.     The    vapours    and    flames    pass    through    openings 


shown  in  the  ligure.  The  gas  from  the  coke  ovens  (A) 
is  first  cooled  in  air.  and  then, by  means  of  s  tar  injei  tor 
(B), separated  from  the  tar  in  the  separator  (0).  It  then 
passes  I  ■  the  saturator  (D)  containing  sulphuric  acid, 
where  the  heat  produced  by  the  formation  of  ammonium 
sulphate  prevents  any  dilation.  From  the  draining  floor 
(E)  the  ammonium  sulphate  is  transferred  to  the  centri- 
fugal (F)  and  thence  to  the  salt  house  (O).  A  much  purer 
product  is  obtained  by  this  process,  and  the  somewhat 
unsatisfactory  distillation  of  the  ammoniacal  liquors  with 
lime  is  avoided. — A.  H.  C. 


Petrm 


The  acids  of 

leum,  1909. 


K.  Charitschkoff.  Petro- 
316—317. 


In  addition  to  the  monobasic  naphthenic  acids,  the  author 
has  isolated  from  oxidised  petroleum  several  complex 
]>olynaphthenic  acids.  They  all  contain  four  atoms  of 
gen,  and  behave  as  dibasic  acids  on  titration,  though 
their  ester  valui  ponding  to  the  presence  of  two 

alcohol  hydroxy!  groups — indicate  a  pseudo-acid  char- 
acter. Tin-  two  groups  of  acids  are  not  invariably 
associated  in  the  oxidation  products  of  petroleum,  the 
fraction  distilling  at  184 c — 186°  C.  for  instance,  yielding 
products  devoid  of  the  monobasic  acids.  The  oxidation 
products  of  a  rectified  fraction  distilling  at  1S3C — 184° 
yielded,  on  extraction  with  petroleum  spirit  and  expulsion 
of  the  solvent,  an  aoid  resembling  oleic  acid.  The  absence 
of  the  reaction  with  copper  sulphate  and  petroleum  spirit 
(see  this  J.,  1907,  402)  indicates  that  this  is  not  a  naph- 
thenic acid. — C.  S. 

•ompounds    of    ethyleru    <ih<!    carbon    monoxide- 
Manchot  and  Brandt.     See  VII. 

Patents. 

Coal-  'i ml  other  mines;   Preventing  explosions  of  coal-dust 
and  inflammable  gas,  and  the  extinction  of  undt  , 

•a .     T.  W.  D.  Gregory,  Stoke-on-Trent,  Staffs. 

g.  Pat  25,329,  Nov.  25,  1908. 

The  patenl  i^  f"i  the  use  of  potash  alum  or  other  alums, 
or  soda  crystals,  "i  other  suitable  salts  containing  not 
less  than  25  per  cent,  of  combined  water,  in  a  granular, 
powdered,  cr  finely  crystalline  condition.  The  salts  may 
be  mixed  with  or  distributed  over  coal  in  the  neighbour- 
hood of  shot-holes,  or  in  cracks  or  joints  of  coal  in  mines, 
or  they  mav  be  kept  in  buckets  for  use  in  scattering  upon 
fires.     Eng"  Pat.  2200  of  1867  is  referred  to.— A  T.  L. 

'  ,•     Process    for    economizing .     D.    Allen    and 

A.    C.    Pyper,    Ix.s   Angeles,    C'al.       L'.S.     Pat.     942,530, 

Dec.  7.  J909. 

Steam  is  passed  into  a  preheating  chamber,  and  thi  lice  into 

ond  chamber  where  it  is  heated  to  a  high  temperature. 

The  "lighter  constituents  o  in  "are  separated  at  a 

high  temperature  and  are  mix)  d  H  it  h  a  fuel  and  discharged 

tlame  in  a  combustion-chamber. — A.  T.  L. 


in  the  arch  which  supports  the  retorts  and  burn  in  the 
retort  chamber  with  the  aid  of  preheated  "  secondary  " 
air  introduced  through  openings  formed  in  the  arch. 

W.  H.  C. 

< 'ok*  units.     A    i1    -I .  Ulnihi    Bay,  Northumberland, 

Eng.  Pat.  15,078,  June  28,  1909. 

Duking  the  working  of  an  ordinary  coke-oven,  that  portion 
of  the  exit  pipe  extending  through  the  wall  of  the  oven, 
is  liable  to  obstruction  from  the  deposition  of  carbon 
caused  by  contact  of  the  volatile  products  with  the  hot 
walls  of  the  pipe.  According  to  the  present  invention, 
such  obstruction  is  avoided  by  providing  this  part  of  the 
exit  pipe  with  a  water-jacket. — W.  E.  F.  P. 

Gas    gem  tutors,     producers,     or     refuse     destructors.     G. 
Wilton,  London.     Eng.  Pat.  23,044,  Oct.  29,  1908. 

The  fuel  column,  which  rests  upon  a  grate  at  the  ba 
of  the  producer  or  destructor,  is  also  supported  laterally 
by  a  number  of  superposed  shelves  or  projections  from  the 
inner  wall  of  the  producer  chamber.  Annular  recesses  or 
pockets  are  thus  formed  beneath  each  shelf,  and  the  gases 
pass  into  and  out  of  these  recesses  on  their  way  to  the 
producer  outlet,  so  that  the  formation  of  through  blow- 
holes in  the  fuel-column  is  prevented. — A.  T.  L. 

Gas  manufacture.     S.   Meunier.   Stockport.   Lanes.     Eng. 
Pat.  23,263,  Oct.  31.  1908. 

The  jiatent  is  for  the  provision  of  means  in  the  hydraulic 
main  for  damping  the  fluctuations  of  the  liquid  level, 
so  as  to  obtain  a  steady  pressure  in  the  retorts,  with  the 
object  of  obtaining  an  increased  yield  of  gas  of  such 
quality  that  it  does  not  deposit  naphthalene  in  the  mains. 
The  apparatus  comprises  a  perforated  float  or  baffle-plate 
resting  on  the  surface  of  the  liquor  in  the  hydraulic  seal. 
The  float  or  baffle-plate  may  be  adjustable  in  position 
from  outside  the  hydraulic  main,  and  is  so  arranged  that 
the  upper  surface  is  not  immersed.  An  adjustable  sleeve 
is  provided  on  the  end  of  the  dip -pipe,  in  order  to  vary 
the  depth  of  seal. — A.  T.  L. 

Gas-producers.     H.  W.  Williams,  Abertillery,  .Monmouth. 
Eng.   Pat.   9901,  Apl.  26,  1909. 

In  a  gas-producer  of  the  water-jacketed  type,  the 
cylindrical  metal  outer  casing  is  made  in  sections, 
each  provided  with  a  centreing  flange  and  shoulder 
to  facilitate  erection  or  renewal.  The  combustion 
chamber  is  of  slightly  conical  shape,  being  widest  at 
its  upper  end  ;  while  the  water-jacket  (which  is  also 
the  steam  generator)  extends  to  the  grate  and  is  widest 
at  that  part  adjoining  the  hottest  zone  of  the  fuel-chamber. 
For  use  in  conjunct  ion  with  a  gas-engine,  an  annular 
chamber.  tluoiiL'li  which  the  exhaust  gases  from  the  engine 
are  made  to  circulate,  i  -  provided  round  the  water-jacket  ; 
and  a  series  of  pipes,  connecting  the  upper  with  the  lower 
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endol  the  wati  r  jai  ket,  protrude  into  this  annulai  i  bambi  I 
for  the  purpose  of  abstracting  the  waste  heal  from  the 
exhaust  gases.     \\  •  I.  F.  P. 

0.    K.   Zwingcnberger,   New    fork.     D.S. 
Pat.  942,361,   Deo,   7.   1!»09. 

produce!  is  divided  by  a  vertical  partition  into  a 
combustion-  and  a  coking-ohamber,  whioh  oommunioate 
»i  the  top,  below  the  charging  hopper,  Beneath  the 
producer  h  system  of  water  pipes,  oonneoted  to  a  Bupplj 
tank,  is  arranged.  The  gas  from  the  producer  is  circulated 
around  the  watei  pipes  in  order  to  cool  n  Strain  and  air 
are  admitted  to  the  bottom  of  the  ooking  chamber  to 
convert    the   coke  into  ^as.      \\     II    i 

Retort  for  tin  manufacturi  of  illuminating-gat.  ('.  \V. 
[shell,  New  fork.  U.S.  Pats.  942,601  and  942,868, 
Deo.  7.  1909 

Fun  retort  consists  of  a  vertical  chamber  enlarged  by 
from  the  top  to  the  bottom,  so  as  to  form  gas  spaces 
beneath  the  steps,  from  which  the  gas  is  led  off  through 
Hues  in  the  wall  into  a  vertical  main  flue  also  formed  in 
the  wall  of  the  retort.  A  group  of  sueh  ret  oils  is  arranged 
to  discharge  the  gas  from  the  bottom  of  the  retort  and  the 
rertdcal  Sues  into  a  common  gas-chamber  provided  with 

a  water  seal  and   placed   below    the   (.'roup  of  retorts. 

— W.  H.  C. 

Oat   washers.     G.    K.    Davis,    London.     Eng.   Pat.   2113, 
Jan.  28,   1909. 

Tun  washer  oomprises  a  horizontal  cylindrical  casing 
divided  into  a  numbei  ol  compartments  by  vertical 
partitions.  These  chambers  communicate  with  one 
t  a  waj  thai  the  gas  in  passing  through 
the  length  of  the  washer  follows  a  horizontal  zigzag  path. 
A  quantity  of  washing  liquor  is  maintained  in  the  lower 
part  of  the  washer,  and  orifices  are  provided  in  the  parti- 
tions for  the  Bow  of  liquor  through  the  washer.  One  or 
more  rotating  shafts  are  arranged  parallel  with  the  axis 
of  the  washer,  and  these  shafts  carry  blades  which  dip 
into  the  liquor  in  each  oompartment  and  throw  it  up  in 
the  form  of  spray. — A.  T.  L. 

■ii'l     gases;      Apparatus    for    .       W.      Ahlen. 

Duquesne,  ami  H.  C.  Siebert,  Braddook,  Pa.     D.S.  Pat. 
941.841.   Nov.   3t».   1909. 

Till'  claim  relates  to  the  method  of  distributing  the  absorb- 
ing liquid  in  a  gas-cleaning  tower.  At  the  top  of  the  tower 
a  cross  of  horizontal  hollow  arms  is  attached  to  and 
rotated  by  a  hollow  vertical  shaft  which  passes  through 
the  top  of  the  tower.  Each  arm  is  provided  with  a  longi- 
tudinal slot,  the  width  of  which  can  be  adjusted  -o  that 
it  varies  at  different  points  in  its  length  from  the  cent  re. 
Each  anil  has  an  internal  partition  which  causes  the  liquid 
supplied  at  the  axis  to  tlow  to  the  extremity  of  the  arm 
and    return    toward-    the    axis. — \V.  H.  C. 

Qas  producers.     W.  B.  Chapman.  Brooklyn,  U.S.A.     Eng. 
Pat.  2495,  Feb.  2,  1909. 

SEE  Fr.  Pat.  399.203  of  1909  ;  this  J.,  1909,  930.— T.  F.  B. 

Producer-gas;     Apparatus   for   tin    manufacture   of  . 

W.   .1.   Crosslev   and   T.    Kitrbv.    Manchester.      U.S.   Pat. 
943,182,   Do  .14,  1909. 

See  Eng.  Pat.  28,181  of  loot; ;  this  J.,  1908,  67.— T.  F.  B. 

for  illuminating,  lixiting.  or  pom  .    Manu 

facta  re   of  - .      H.    S.    Elworthv.    St.    Albans     E.    G' 

Elworthv.    administratrix!.      I'.S.     Pat.     '.143.027.    Dec- 
14,   1909. 
See  Eng.  Tat.  7713  of  L905  :   this  J..  1906,  527.— T.  F.  B. 

i     -  producer.     A.  Jabs,  Zurich.  Switzerland.     U.S.  Pat. 
94  1.332.  Dec.  2s.  1909. 

Eng.  Pat  13,753  of  1908  ;  this  J.,  1909,  466.— T.  F.  B. 

Measuring    or    analysing    gaseous    mixtures.      Eii£.     Pat. 
26,561.     Se<    XXI II. 

inalyser.     U.S.  Pat.  942,861.     See  XXIII. 


Hb.   -DESTRUCTIVE  DISTILLATION; 
HEATING  ;  LIGHTING. 

Patents. 

Electric  lamp  filaments';     Method    of,  and  apparatus  for, 

thi    treatment  of .     The    British  Thou    on  lion-ton 

Co.,  Ltd.,  London.     From  General  Electrio  Co.,  Sohenec- 
tady,  N.Y.,1   S.A.     Eng.  Pat  2389,  Feb.  1.  1909. 
The  patent  relates  to  a  method  of   treating     unfinished 
lamp   tilainenls   (such  as  are    prepared    by   the   extra 
through  a  die,  of  a  plastic  mixture  containing  tungsten 
or  othei  -unilar  metal),  in  which  the  lii.  '    mounted 

on  a  conveyor,  or  in  clamps  earned  by  an  endless  band. 
The  conveyor  or  endlet    band  passes  through  a  chamber 
applied  with  the  treating  gas,  an  eleotric  current  b 
passed  through  the  filaments  while  they  are  in  thi 
and  means  being  proi  ided  for  the  regulation  of  thi  current 
during  the  process. — \V.  E.  F.  P. 

Arc-light  electrodi  j  .    Manufacture  of .     Gebr.  Si.  i 

und    Co.,    Berlin.     Eng.    Pat.    23,171,    Oct.    11.    1909. 

Under   Int.  Conv.   Nov.    19,   1908. 
I  in    incorporation  of  phosphoboric  acid.  BI'u,.   obtained 
li\     the    interaction    of    boric    and     phosphoric     acids,    in 
arc-light  electrodes  is  claimed. — W.  E.  F.  P. 
H'/i-actori/  protluct  [for  incandescena    lighting  <>r  for  thi 

construction  of  furnaces].     F.  Pascal.     Fr.  Pat.  -.03.903, 

April  1.5,   1909. 
THE  refractory  product  consists  mainly  of  thorium  oxide, 
Init      small      quantities      of      cerium      oxide,      alun 
beryllium     oxide,    magnesia,    or    of    silicates    are     mi 
with   it   according  to  the   use   Eoi    which    it    is  intern 
The  oxides  arc  mixed  together  and   formed   into  a  liquid 

with  a  small  quantity  of  a  solution  of  thorium 
ph   ir  containing  sugar.     The  excess  of  water  is  removed, 
p. i   example  by  means  of  a  filter-press,  and  the  ma 
then  formed  into  the  required  shape  and  calcined.     The 
product  max  be  u^-,\  in  place  ol  lime  foi  op1  ioal  pi 
and  w  ill  withstand  the  temperature  of  the  oxygen-acetj 
blow-pipe. — A.  T.  L. 

Inruiidrxmici     htnlits;      Manufacture    of    .     H.    J. 

Haddan.  London.  From  Bruno-Patente-Verwerthungs- 
ges.,   Berlin.      Eng.  Pat.  12.407.  May  26.   1909. 

SEE  Fr.  Pat.  403,434  of  1909  ;   this  J.,  1910.  13.—  T.  F.  B. 

Incandescent     mantle.     T.     Terrell,     London.     U.S.     Pat. 
943.488,  Dec.   14.   1909. 
Eng.  Pat.  681 4  of  1906;  this  J.,  1907, 398, 601.—  T.  F.  B. 


HI.— TAR  AND  TAR  PRODUCTS. 

Phenol  ;    Determination  of by  Lloyd's  modification  of 

Aii/7-  JcAoar's   method.     S.   C.   J.   Olivier.     Bee.  Trav. 
t  him.  Pays-Bas,  L909,  28,  354—367. 
Lloyd  (this  J..   1905,    155)  found   that   in  determining 
phenol  by  Koppeschaar's  method,  tribromophenol  bromide 
was  produced  in  addition  to   tribromophenol,   and 
when  once  formed  it  could  not  be  completely  ti  I 
into   till, ton.  phenol    by   the   action   of    potassium  iodide; 
hence  the  results  were  too  high.      The  author  ha 
pure  tribromophenol  bromide,  and  finds  that  its  res 
with  potassium  iodide  and  hydrochlorii  acid  in  the  ] 

chloroform  is  practdcallj    quantitative,  99-6  pel   cent, 
at  least,  of  the  theoretical  quantity  of  iodine  being   libel 
Under  the  conditions  laid  down  by  Kj 
,,t  bromine  doi  -  not  decompose  tril  n 
and  the  author'.-  experiments  also  -how  that  the  libl 
'    of  a  large  amount   of   iodine   owing   to  a   large  I  ECi 
i  bromine"  cannot    proi  -   in   the   results.     In   his 

the    ■  riticisms   of    Uoyd    upon    Kan 

method  an-   unfounded,    in note   tl  i 

of  Lloyd's  figures.     He  considers  that  there  is  no  advan- 
i   tage  in  using  an  alkaline  solution  of  bromine  in  plai 


- 
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solution  of  sodium  bromide  and  bromate.  Moreover,  the 
larg  .ii  id  is  liable  to  cause  liberation  of  iodine 

from  the  potassium  iodide  solution  ;   ami  the  high  degree 

ncentration  of  the  bromine  in  Lloyd's  solution  and  its 

addition  to  an  acid  phenol  solution,  increase  tin  probability 

i  bromine.     In  determining  phenol  by  Coppe- 

ir's  method,  the  duration  of  the  reaction  between  the 
phenol  and  bromine  can  be  reduced  to  five  minutes  without 

•ing  the  accuracy  of  the  results,  provided  that  not 
more  than  about  0-09  grm.  of  phenol  be  taken,  and  that 
the  Btrengtb  at  the  solution  of  sodium  bromide  and  bromate 
is  about  0-8  -V  Ml  The  formation  of  tribromophenol 
bromide  may  be  prevented  by  increasing  the  concentration 
of  the  sodium  bromide.  The  addition  of  chloroform,  as 
proposed  by  Thumauer  and  Stockmeier  for  the  deter- 
mination of  cresols.  and  applied  by  Lloyd  to  phenol  is 
advantageous,  since  it  enables  the  end  point  of  the  titration 
to  be  discerned  more  clearly. — C.  A.  M. 

PlTENTS. 

AnlhraquiiiiiKt  series;  Process  for  prepan  sation 

products    of    the    containing    nitrogen.     Badische 

Aniliti  and  Soda  Fabrik.  Ger.  Pat.  21(i.597.  Aug.  28. 
l!«'s.  Addition  to  Ger.  Pat.  212.204.  may  14.  HtOT. 
-  Pr.  Pat.  386,606  of  1908;  this  I  .  1908,  745.) 
Antukai-ykiiiunes  are  obtained  by  heating  derivatives 
of  1-acetaminoanthraquinone  which  are  not  substituted 
in  tin  2-position,  either  with  or  without  a  suitable  solvent 
or  diluent.  For  example,  an  anthrapyridone  is  produced 
by  heating  a-acetaminoanthraquinone  to  280  — 290°  C. 
for  one  or  two  hours,  and  recrystallising  the  product  from 
glacial  acetic  acid. — T.  F.  B. 

PhenylgUfcine-o-carboxylic    acid;  Process    for    preparing 

derivatives  of substituted  in  tin  nitrogen.     Badische 

Anflin  und  8oda  Farbik.     Qer.  Pat.  216.748.  Dec.   13. 
1908. 

By  the  action  of  formaldehyde  on  anthranilic  acid  deriva- 
tives of  the  formula,  HO.CO.R.XHR',  when  R  is  an 
aromatic  radical  and  R'  an  alkyl.  aryl.  or  alkaryl  group, 
-imple   or   substituted   compounds   of    the     composition, 

R<f  CHt,  are  obtained.       When  these  are  treated 

\co-o 

with  hydrocyanic  acid,  or  when  formaldehyde  and  hydro- 
cyanic acid  act  on  the  anthranilic  acid  derivatives,  nitrites 
of  the  composition,  HO.CO.R.XR'CHXX.  are  formed, 
whieii.  when  saponified,  are  converted  into  the  correspond- 
ing carboxylic  acids.  By  starting  with  u-cyanomethyl- 
anthranilic  acid,  anthranilo-diacetic  acid  is  obtained. 
The  intermediate  compounds  with  formaldehyde  may 
be  first  converted  by  bisulphites  into  the  w-sulphomethyl- 
dcrivatives,  and  these  converted  into  the  nitrites  by  treat- 
ment with  cyanides.  The  new  products  are  suitable  for 
use  in  preparing  indigo  dyestuffs. — T.  F.  B. 

Thiosalicylic  compounds  and  process  of  making  same.  E. 
Munch,  Assignor  to  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshaien  on  Rhine.  Germany.  L'.S.  Pats.  943,560 
and  943,561,  Dec.   14,  1909. 

See  Ft.  Pat.  385.(144  of  1907  ;  this  J.,  1908,  497.— T.  F.  B. 


IV.— COLOURING  MATTERS  AND  DYES. 

Indican  ;    Preparation  of  .      H.   Ter   Meulen.      Rec. 

Trav.  Chim.  Pays-Bas,  1909,  28,  339—341. 
Perkin  and  Bloxam  (this  .1..  HKJ7.  522.  1193)  described  a 
method  of  extracting  indican  from  Indigofera  leaves 
by  means  of  acetone,  and  concluded  from  the  Ihl'Ii  t>  suits 
obtained,  that  the  method  of  Hoogewerff  and  the  author 
(this  .).,  1900,  1100),  in  which  the  glucoside  was  extracted 
with    boiling   water,   gave   much   too   low   results.       The 


author  now  points  out  that  the  apparent  discrepancies 
were  dm'  to  the  fact  that  in  his  experiments,  fresh  leaves  of 
Indigofera  leptostachya  and  of  Polygonum  tinctorium 
grown  at  Delft  were  used,  whereas  Perkin  and  Bloxam 
used  dried  leaves  of  /.  sumatrana  grown  in  India.  \ 
sample  of  the  same  leaves  yielded  by  the  author's  method 
2-7  per  cent.,  as  against  3-166  per  cent,  obtained  by  Perkin 
and  Bloxam.  The  author  finds  that  anhydrous  indican 
melts  at  180  I  ..  whilst  Perkin  and  Bloxam  give  the 
melting  point  as  178°— 179°  C.—V.  A.  M. 

5.7.5.  T'Tetrabromo-  and  tetracldoro-indigo  ;  Synthesis 
of .    Danaila.  Comptes  rend..  1909,  149.  1383—1385. 

The  tetrabromo-indigo  is  obtained  by  reducing  in  the  cold 
a  solution  of  the  chloride  of  dibromo-isatin  in  benzene 
with  an  acetic  acid  solution  of  hydriodic  acid.  It  is 
sparingly  soluble  in  glacial  acetic  acid,  and  soluble  in 
sulphuric  acid, nitrobenzene  and  xylene.  From  a  boiling 
solution  in  nitrobenzene  or  xylene,  small  violet  crystals 
are  obtained.  Dissolved  in  xylene.it  gives  an  absorption 
band  in  the  red-yellow  (the  axis  corresponds  to  X 
=  611-5)  ;  in  nitrobenzene  the  band  is  a  little  nearer  the  red 
(the  axis  being  X  =620). 

The  tetraehloro-derivative  is  obtained  in  a  similar 
manner  by  reducing  the  chloride  of  dichloro-isatin.  In 
powder  it  is  more  violet  than  the  tetrabromo-compound  ;  it 
has  about  the  same  solubilities,  and  also  crystallises  from 
boiling  solutions  of  nitrobenzene  and  xylene.  The  axis 
of  the  absorption  band  corresponds  to  X=604-5.  when 
dissolved  in  xylene,  and  to  X=615  in  nitrobenzene. 

The  halogen  derivatives  of  indigo,  especially  the  bromo- 
compounds.  give  faster  and  more  brilliant  shades  than 
indigo  (see  also  this  J..  1907.  818,  819,961, 1274;  1908, 116, 
893.   1200;    1909.   17,   18,  238.  304.517.  975,  97(1.   1245). 

— A.  Sbld. 

Indirubin  ;    Constitution  of  — — .     L.  C.  JIaillard.     Bull. 
Soc.   Chim.,   1909,  5.   1153115s. 

The  new  synthesis  of  indirubin  by  condensing  oxindole 
with  isatin  chloride,  discovered  by  Wahl  and  Bagard 
(this  J.,  1909,  420),  is  not  regarded  by  the  author  as  having 
definitely  settled  its  constitution.  Reviewing  bis  own 
researches,  he  still  considers  both  indigotin  and  indirubin 
as  polymers  (with  at  least  the  formula,  C32Ho0N404)  of 
the  blue  and  easily  transformable  body  (hemi-indigotin) 
which  is  formed  when  oxindole  is  oxidised  (this  J.,  1902. 
398).  Estimations  of  the  molecular  weight  by  the  usual 
physico-chemical    methods   give    contradictory    results. 

— A.  Sbld. 

Fluorene  series  ;  Studies  in  the  .     .1.  Schmidt  and  H- 

Stiitzel.     Annalen,   1909,  370.  1 — 40. 

YVhex  fluorene-oxime  is  reduced  with  tin  and  hydrochloric 
acid,  it  yields  fluorene  ether,  but  with  zinc  and  acetic  acid. 
9-aminofluorene  is  produced.  When  the  acetyl  derivative 
of  this  is  nitrated,  it  gives  l:8-dinitrofluorenone.  which  on 
reduction  with  stannous  chloride  and  hydrochloric  acid, 
furnishes  l-amino-9-hvdroxytluorcne.  a  red  compound 
melting  at  154°  C. 

N02.C6H3  NH.,.C6H3 

|      >CO  ->-         "  |       >CH(0H). 
XO,.C6H3  C«H3 

On  diazotising  this  and  combining  with  suitable  com- 
ponents, azo-dyestuffs  are  obtained  which  dye  wool  from 
on  acetic  acid,  and  cotton  from  an  alkaline  bath.  Using 
/K-naphthol  the  dyestuff  dyes  wool  brown  and  cotton  a 
faint  brown  ;  with  a-naphthol  the  dyestuff  produced  gives 
violet  shades  on  wool  and  faint  brown  shades  on  cotton  ; 
whilst  on  using  sodium  naphthionate,  the  dyestuff  pro- 
duces reddish-brow  n  shades  on  wool  and  faint  brown  shades 
on  cotton.  The  reduction  of  l:8-dinitrofluorene-oxime 
with  zinc  dust  and  acetic  acid  leads  to  the  formation  of 
l:9-diaminofluorene,  which  when  diazotised  and  combined 
with  a-naphthol.  dyes  wool  gray,  and  cotton  dark  cherry- 
red  ;  with  p-naphthol  the  dyestuff  gives  dark  brown 
shades  on  wool  and  light  raspberry-red  shades  on  cotton, 
and  when  sodium  naphthionate  is  used,  the  dyestuff 
yields  orange-brown  shades  on  wool  and  bright  brown 
shades  on  cotton. — J.  C.  C. 
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pounds  <•!  dyestuffs  containing   tulphut  .    Manu- 

facturt  ni  ii   Lmray,    London.     From    Farbwerke 

m.     ter,     Lui  in  -.     mill     Bruning,     lh>< .  b  I  on 

Maine.  Hermanj       Eng     Pat  5568,  Mai    8,    L909. 

leuco-coinpounds  are  obtained   by  condensing  diov 

indole  (I.)  or  a  substitution   derivativi     with    a-oxythio 

naphtheno  (II.)  or  a  substitution  derivative,  ot  with  the 

1.  u. 

ji  ihbo.xylii  ii'iD  of  an  a-oxythionaphthene.  Example  I.: 
\  hoi  solution  ol  I"  parts  by  weigh!  of  dioxindole  (pre- 
pared by  reducing  isatin)  in  about  1000  | mi  i  -  ol  water  is 
mixed  with  In  parts  of  a-oxytbionaphthene  or  15  parts 
of  a-oxythionaphthene-/9-carboxylic    acid,    and    sodium 

>onate  is  added  until  the  mixture  is  alkaline.  The 
leuco-compound    tlius    formed     is    separated    from    the 

impanying  line  carbonate  (produced  in  the  reduction 
ot  tin-  tsatin  u  ii  h  sine  and  hydrochloric  acid )  by  means  of 
dilute  acid.  Ii  dissolves  in  dilute  sodium  hydroxide  with 
a  yellowish  colour, and  the  solution,  when  exposed  tn  the 
air,  yields  a  red  dyestuff.  A  similar  compound  can  also 
In-  prepared  by  condensing  methoxydioxindole  with  meth- 
oxyisatin.  On  exposing  its  alkaline  solution  to  the  air, 
a  dyestufi  varying  in  colour  from  orange-yellow  to  brown 
is  obtained. — .1.  (.'.  ('. 

I"n/    dyesti >ti~  ;  Manufacture   of .     Farbwerke    vorui. 

Bfeister,  Lucius,  und  Bruning,  Hochst  on  Maine, 
Germany.  Eng.  Pat.  17,266,  July  24.  1909.  Under 
Int.  Oonv.,  July  27,  1908. 
When  nitroisatin  or  its  acetyl  derivative  is  condensed 
with  m-amino-oxythionaphthene  (S  :  OH :  XHj  I  :  :i  :  6, 
prepared  from  m-acetaminophenvlt  hioglycollic-o-car- 
boxylic  acid,  as  in  D.S.  Pat  872,085  of  1907;  this  J,  1908, 
I  lii),  dyestuffs  an-  obtained  which  dye  brownish-yellow 
shades  from  the  bydrosulphite  vat  ;  by  reducing  these 
dyestuffs  and  then  hnloecnatiug  the  products,  very  fast 
brownish-yellow  val  dyestuffs  are  obtained.  Similar 
dyestuffs  to  the  above  may  also  be  produced  by  con- 
densing with  m-amino-oxytbionaphthene  the  amino- 
dioxindole  obtainable  by  reduction  ol  nitroisatin.  and  then 
halogenating  the  product    -T.  I".  B. 

Vat  dyettuffi ;  Production  of  new—  .  P.  A.  Newton, 
'    London,     ruin   Farbenfabr.  vonn.  F.  Bayer  und  Co., 

i. -Id.  Germany.  Eng.  Pat.  7819.  April  1.  1909. 
HALOOBX-substituted  isatins  or  isatins  containing  other 
Bubstituents  in  the  ortho-position  to  the  imino-group  can 
be  condensed  with  1-naphthol  or  l-anthrol  or  with  sub- 
stituted  derivatives  ol  these  having  a  free  ortho-position 
to  the  hydroxy-group.  It  is  found  also  thai  l-anthrol  can 
condense  with  the  a-isatins  themselves.  Example  1: 
Iiki  parts  nt'  dibromoisatin  are  converted  into  the  chloi  ide 
by  means  ot  phosphorus  pentachloride,  and  the  mixture 
is  stirred  with  a  solution  of  50  parts  of  n-naphthol  in  dry 
benzene.  A  blue  crystalline  powder  separates  on  cooling, 
wbii  li  dyes  -  otton  from  the  vat  in  yellow  shades,  changing 
on  exposure  t"  the  air  into  a  pure  fast  reddish  blue.  If 
4-ethoxy-a-naphthol  is  used  instead  of  n-naphthol,  a 
purer  and  bluer  dyestufiis obtained.  Example  2 :  25 parts 
of  p-methylisatin-a-p-toluidide,  20  parts  of  l-anthrol, 
and  100  parts  of  acetic  anhydride  are  heated  on  the  water- 
hath  until  the  formation  of  the  dyestufi  is  complete.  The 
dyestufi  furnishes  deep  greenish  blue  shades  on  cotton. 
Example  3:  14-7  parts  oi  isatin  are  converted  into  the 
chloride  with  phosphorus  pentachloride  |21  parte)  and 
added  to  s  warm  solution  of  2n  parts  of  l-anthrol  in  dry 
benzene.  The  dyestufi  produced  furnishes  reddish  blue 
shades  a  when  dyed  from  the  vat.— J.  C  C. 

Anl'h  .■■•tuffs:  Production    of .       Farbenfabr' 

\  i  n  in.    F.  Bayer  und  Go.    First  Addition,  dated  May  21, 

1909,  to   Fi    Pat.  urn. ii.".:?.  .Mar.   10,   1909.     Onter  Ink 

Oonv..  Nov.  16,  1908. 

The   benzoylated   aniinoanthraipiinones    described   in   the 

chief  patent  (this  J.,  1909,  1 029)  can  be  prepared  by  heating 


the    halogen    derival  mthraquinone  with    benz- 

;,  node  or  its  derivativi  mple :  A  mixtureol  10  p 

ol  l-bromoanthraquinone,  Jn  parts  oi  benzamide, 
30  parte  ol  nitrobenzene,   m  parts  ol  anhyd  idinm 

acetate,  and    0*5   pari    of  alorid  heated  to 

boiling.     When  the  react i  complete,  alcohol  is  added 

and  the  separated  1-benzoylamino-anthraqninone  is  col- 
lected.    J.  C  ' 

Izo  ,/,/.  1'ifjs  ,■  Production  of  new and  tin  ii    intei 

mtdlaU    products.        Karl  unfa  hi.   Minn.    I',    liavet   und  I 'o. 

First  Addition,  dated  Maj  22,  1909,  to  Fr.  Pat.  102,546, 
\|..il  30,  L909.     Under  tot  Conv.,  Sept  L8,  1908 

Instead  oi  the  aminodiphenyl  ethers  mentioned  in  the 
chief  patent  (this  J.,  19(19.  1191),  their  halogenated  BUD- 
Btitution    products    may    be    used.     Thus    the    dyestufi 

obtained  h\  combi g  one  molecule  of  diazo  loro 

inodiphenyl  ether  withone  molecule  oi  1  :  8-amino- 

naphthol-4  :  6-disnlphonic  ai  id  in  acid  solution  and  add 
one  molecule  of  diazntised  m-nitro-aniline  in  alkaline 
solution,  dyes  wool  in  fast  black  shades.  Similarly  the 
dyestufi  prepared  by  combining  1  :8-aminonaphthol-3:6- 
disulphonic  acid  Brsl  with  one  molecule  of  diazotised  2:5- 
diehloro-anilinc  in  acid  solution  and  then  with  one  molecule 
of  diazotised  p'-chloro-p-aminodiphcnyl  ether  in  alkaline 
solution,  dyes  wool  in  blue-black  shades. — J.  ('.  (' 

Dyeing  and   printing  ;     Process   of  ,   and  production 

of  a  scries  of  new  derivatives  of  anthracene  and  new 

intermediate  products.     Farbenfabr.  vorm.  F.  Bayer  und 

Co.     Fr.    Pat.    404.190,    June    10,    1909.     Under    Int. 

Conv.,  July  28  and  Aug.  26,  1908. 

\i  1 1  amimiantiik  uiuinones,  when  treated  with  sodium 

hydroxide  and  hydrosulphito.  yield  vats  from  which  fibres 

are  dyed  in  fast   shades.      Thus   1-5-diacetyldiamino-  and 

cinnamvl-1  aminoanthraquinone     furnish    yellow    shades. 

The    dyestuffs    may    also    be    printed    with    the    common 

reagents.     A  list  of  16  similar  dyestuffs  is  given  in  the 

patent,  together  with  the  shades  they  produce  on  cotton. 

wool  and  silk  :    the  tints  vary   from  yellow  to  oranee-red. 

— J.  I     ' 

Monoazo  dyestuffs    which    dyt  cotton   directly;  Process  for 

preparing  .     Farbenfabr.  vorm.  F.  Bayer  und  Co. 

Ger.  Pat.  216.667,  July  12,  1908. 

When  diazo  compounds  of  the  benzene  or  naphthalene 
scries  are  combined  with  2-aminoarylamino-5-naphthol-7- 
sulphonic  acids  or  their  substitution  products,  direct  cotton 
dvestuffs  an-  obtained,  which  dye  red,  violet,  and  blue 
shades.— T.  F.  B. 

Halogenated  Indigos  and  indigoid  substances ,    Ma 

of .     C.  Dreyfus,  H.  K.  Tompkins,  and  The  i  layton 

\niline  Co.,  .Manchester.  Eng.  Pat.  8438,  April  7.  1909. 
I\  preparing  chloro  and  luonio  derivatives  of  dyestuffs 
of  the  indigo  class  by  treating  the  d vest u If  with  the  hah. ecu 
in  the  presence  of  strong  mineral  acid  or  of  indifferent 
diluents,  difficulties  are  met  with  in  producing  the  hij 
halogenated  (especially  the  chlorine)  compound!  Store 
us  ai  "on  can  he  brought  about  by  the  use  of  anti- 
mony halidcs.  but  in  this  case  the  action  is  liable  to  | :eed 

loo    far,    and     the     indigo    separates    in    clots,     the     in- 
terior   of    which    is    not    acted    on.      It    is     now     found 
that    if    the    salt    of    antimony    be    added     to     the     dv. 
-mil     in     the    form    of     antimony    chloro-     or    bromo- 
.lide    iSbt'l..t\H,!.   these   difficulties   are  overcome. 
The' reagent,   for  example   antimony   chloroacetyUdi 
prepared  bysaturatirigamixtureof  antimony tri- and p 
chlorides  with  acetylene.     Example  1 :    i.  mixta 
parts  of  indigo  anil  140  parts  of  acetylene   tetrachloi 
is  heated  to  expel  moisture,  cooled,  and  then  12  pari 

mony  pentachloride,  which  ha-  been  saturated  with 
acetylene,  are  added.  Twenty-five  parts  ot  dry  chlorine 
are  then  passed  into  the  mass  whili  il  ndstirred. 

After  some  nine  tile  iias-  is  filter!  d  and  washed  sui 
witli  alcohol,   hydrochloric  acid,  dilute  soda  .solution  and 
water,  and  then  dried.      The  product   is  chiefly  t  r\<  hloro- 
indieo  and  it  dyes  cotton  in  brilliant  blue  im  an 

alkaline  vat.     If  33  parts  of  chlorine  are  used,  the  product 
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'  tetraehloroindigo.     Further  examples  illustrate 
the  production  of  tribronioindigo.  of  clilorobromoindigo 
i     mono  Idoroindigo)    and    of    tetrabroniothioindigo 
(from  thioindigo). — J.  (    I 

■■utis    for    cotton;    Production  .  of  and    of    fast 

bluish-gran    shades    (on    cotton'i.      L.  Cassella  und  Co. 
Fr.  Pat.  403,732,  Oct  1. 
Tin:  tetrazo-derivativc  ol  be -nzidine.  tolidine,  or  diauisidine 
mbined  with  two  molecular  proportions  of   1-S-amino- 
naphthol-4.6-disulphonic  acid,  the  firsl  molecule  being  com- 
bined in  mineral  acid  and  the  second  in  acetic  acid  solution, 
hat  combination  takes  place  in    the    2-positioD    with 
reference  to  the  amino-group  in  each  -tuffs 

produced  are  violet,  and  sensitive  to  acids,  but  when 
dyed  on  cotton  and  treated  with  p-nitrodiazobenzene, 
bluish-green  shades  are  produced  which  are  very  fast  to 

uids,  and  light. — J.  C.  C. 
Dyestufjs    of    the    gallocyanine    series;     Manufacture    of 

new  .     P.  A.  New  ton,  London.     From  Farbenfabr. 

vorm.   F.   Bayer  und  Co.,  Elberfeld,  Germany.     Eng. 
Pat.  1600.  Jan.  22,  1909. 
See  Fr.  Pat.  399,636  of  1909  ;  this  J.,  1909,  977.— T.  F.  B. 

Acid    wool    [azo]    dye-stuffs ;     Manufacture    of   new   . 

P.    A.     Newton,    London.     From    Farbenfabr.    vorm. 

F.    Baver   und   Co.,    Elberfeld,   Germany.     Eng.    Pat. 

7820,  April  1,  1909. 
See  Fr.  Pat.  402.546  of  1909  ;  this  J.,  1909, 1191.— T.  F.  B. 

Hatogenated  indigo  colouring  matt'    -      Manufacture  of 

and  of  intermediate  products.  J.  Y.  Johnson,  London. 
From  Badische  Anilin  und  Soda  Fabrik,  Ludwigs- 
hafen  on  Rhine.  Germany.  Eng.  Pat.  6992.  March  23, 
1009. 

See  Fr.  Pat.  401.506  of  1909  ;  this  J.,  1909,  1120.— T.  F.  B. 

dyestufj  for  lakes;    Red and  process  of  making 

same.      W.     Konig.     Ohrdruf,     Germany.      U.S.    Pat. 

942,916,  Dec.   14.   1909. 
See  Fr.  Pat.  382,191  of  1907  ;  this  J.,  1908,  219.— T.  F.  B. 
THsazo    dytuff  ;    Bed  and  process  of  making  same 

A.    Sehedler.    Assignor   to    Soc.    Chem.    Ind.    in    Basle. 

Bask,     0.8.  Pat  943,470,  Dec.  14,  1909. 

See  Eng.  Pat.  10,936of  1909;  this  J.,  1909, 1190.— T.  F.  B. 


Azo    dyestufl ;     Mordant-dyeing    .     H.    C.eldermann, 

i-Lichterfelde-Ost,  Assignor  to  Act. -ties.  f.  Anilin- 
fabr.,  Berlin.      U.S.  Pat.  943,536,  Lee.   14,  1909. 

Ski  Fr.  Pat  401,092  of  1909  ;  this  J.,  1909, 1082.— T.  F.  B. 

Leuco  body  containing  sulphur  and  process  of  making  same. 
B.  Homolka,  Frankfort,  and  R.  \\  elde,  Assignors  to 
Farbwerke  vorm.  Meister,  Lucius,  und  Briining,  Hoohsl 
on  Maine,  Germany.     U.S.  Pat  943,678,  Dec.  21,  1909. 

See  Eng.  Pat.  5558  of  1909  ;   preceding.— T.  F.  B. 

Antliraguinone    dyestufj;     Broum    and    process    of 

making  same.  R.  Uhlenhuth,  Assignor  to  Farbwerke 
vorm.  Meister,  Lucius,  und  Briining,  Hochst  on 
Maine,  Germany.     U.S.  Pat,  943,717,  Dec.  21,  1909. 

See  Ger.  Pat.  208,969  of  1908;  this  J.,  1909.650.— T.  F.  B. 
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The:    artificial    silk    industry.      Chem.   Trade   J.,   Jan.    8, 
1910.     [T.R.]. 

The  production  of  artificial  silk  in  Germany  rose  during 
1908.  the  latest  year  for  which  figures  are  yet  available, 
to  about  1.200,000  kilos.  ;  and  the  demand  has  exceeded 
this.  300.000  kilos,  being  imported  from  Switzerland  and 
Belgium.  The  value  of  the  silk  consumed  amounted  to 
approximately  £1,000,000.  The  total  production  of  the 
world  appears  to  be  about  4.000,000  kilos.  Of  this  quan- 
tity the  nitrocellulose  process,  worked  in  Germany  by  the 
Vereinigte  Kunstseidefabriken  of  Frankfort,  continues  to, 
represent  the  greater  part,  with  about  2,000,000  kilos. 
and  during  1909  has  increased  this  to  an  enormous  extent ; 
whilst  the  ammoniacal  copper  oxide  process  of  the  Ver- 
einigte Glanzstoff-Fabriken  of  Elberfeld  accounts  for 
1,450.000  kilos. 

The  viscose  process,  which  for  the  first  time  produced 
on  a  large  scale  in  1907,  rose  rapidly  into  importance 
owing  to  the  fineness  and  brilliancy  of  its  thread,  and 
represents  about  600,000  kilos.  The  following  table  gives 
the  results  of  the  various  companies  working  the  nitro- 
cellulose process  in  1908  : — 


Nitrocellulose  (Chardonnut)  process. 


v      .- 

Companies. 

Production 
in  kilos. 

Gross 
Profit 

Dividend 
per  cent. 

Capital. 

Sinking 
Fund.           Reserve. 

Total 
Reserves. 

700.000 

1.151,504fr. 

60 

900,000fr. 

.in.nnofr           — 

3,988  560fr. 

500,000 

2,294,575fT.           50 

l,010,000fr.           51R.774fr       S.IO.OOOfr 

920,000fr 

nit  A.-G    I  rankfort 

Soc.  Hongroise  Sarvar  (Hungaryl 

425,000 
250,000 

720,98611. 
790,OOOCr. 

10 

365.000M. 

245.703M.       20.000M. 
276.000fr.   ,          — 

2,629,13011. 

The  last  company  had  a  debt  to  liquidate  from  the 
previous  year  of  204.599  C'r.  The  Societa  Italiana  della 
Sete  Artifieiale  of  Paria.  exploiting  the  same  process,  and 
a  loss  of  30,763  lire,  and  the  Chardonnet  Company  of  Paris 
entered    into    liquidation.     The    Tubize    Company    has 


announced  an  enlargement  of  business.  The  ammoniacal 
copper  oxide  process,  judging  from  the  profits  of  the  com- 
panies working  it.  would  seem  to  yield  more  uniform 
results,  as  the  following  table  shows  : — 


I  i  n>]  any 


Product  inn 
in  kflos. 


Ver.  i.!anzst,>ff-Fab.  Elberfeld  

E.  Oester.  Glstf.  St.  Polten 250 

Soie  Artif.  Paris 200 

Soie  Artif.  Izieux    150,000 


Gross 
Profit. 


2.876.889M. 
772.880M. 
611,822tr. 

380,389fr. 


1,000.0(1011. 
250.000M. 
806,802fr. 
149.354fr. 


Sinkine 
Fund. 


Reserve. 


Total 
Reserves. 


1.059.437M.  550,00011.  3.962.323M. 

324.61411.  1  68.24211.  15.152M. 

142.262fr.  1  20,297fr.|  86,543fr. 

I37,953fr.  Sl,121fr.  :il.l21fr. 


The  German  and  Austrian  oompaniee  have  now  con- 
siderably enlarged  their  work.-. 

As  a  consequence  of  the  British  Patents  Act  the  Ver- 
einigte Glanzstoff-Fabriken  have  been  obliged  to  form  a 
company,  the  British  Glanzstoff  Manufacturing  Co.,  Ltd., 
Liverpool,  with  a  capital  of  £125,000,  which  expects  to 


turn  out  from  its  factory  at  Hint  250,000  kilos,  annually. 
There  are  no  figures  of  importance  available  regarding 
the  viscose  process,  as  the  principal  manufacturers  exploit- 
ing this  method,  the  Henkel  Donnersmarck'schen  Kunst- 
seiden  und  Acetatwcrke  of  Sydowsaue,  being  a  private 
firm,  do  not  publish  a  report.     Their  production,  however, 
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it.  d    i'.  about    120,000  kilos,     En  England  Mi 

Courteuld  and  Co.,  of   Coventry,  an  said   i"  have  pro- 
I    .linn  kilos    in   1908,  making  a  profit  ol  £46,968. 

her  firm,  the  Soo.  Gen.  de  La  Soil    v, ••'    SJoat, 

Belgium,   has   undergone    rt  ition,   and   is    making 

headway. 

i£  of  wool ,  .    A  Reyohler,    Bull.  Soo.  Chim 

1909,  28,  471      176 

method  of  experiment  employed  to  investigate  thi 
on  of  sulphurous  acid  upon  wool  is  desoribed.     Thi 

rial  was  placed  in  a  dry  atmosphere  of  sulphurous 
u  Id,  mixed  in  various  proportions  with  air,  and  the  results 
tend  to  show  that  the  amount  of  gas  fixed  by  the  materia] 

i,l     ii  |  „  hi  two  faotors,  (a)  a  ' '  <  h.  , , 1 1,  .,1  >■  I  ~.  .r  j>t  i< >n  "  ; 

b)  the  main  one,  an  absorption  (solul I  the  ga- 
by the  fibre.     F.  M. 

resting  thi  absorbency  of  bibulous  Fromm. 

Woohenbl.   Papierfab.,   1909,  40.  4172    4174. 

The  usual  tee!  foi  the  absorbent  value  of  1  >1< -t i  in l;  papers 
and  the  like,  by  measuring  the-  height  to  which  water 
ascends  in  a  vertically  suspended  strip  in  a  given  time 
does  not  always  afford  a  true  mea  rare  of  the 
relative  value  of  the  paper  for  practical  purposes.  Mol- 
ting papers  arc  required  I"  absorb  i -4  lire  i\l   the  surface 

he  paper,  and  the  author  cites  an  instance  of  two 
blotting  papers,  practioally  equivalent  by  the  ordinary 
test,  one  of  which  failed  to  fulfil  the  purpose  foi  which 
it  was  required.  The  author,  therefore,  proposes  a  method 
for  testing  the  absorbent  qualities  oi  the  surface  of  the 
paper,  by  punching  discs  of  suitable  size (52  mm.)  from  five 

superposed  sheets  of  the  paper,  and  placing  the  pack 
of  dises  thus  obtained  on  the  surface  OI  water  at  a  tem- 
perature of  17-.VC.  It  is  necessary  that  the  discs  should 
UOt  peel  away  and  separate  from  each  other.  The  number 
of  seconds  required  for  the  complete  saturation  of  the 
is  then  noted,  only  those  tests  being  accepted  as 
valid  in  which  the  water  penetrates  uniformly  all  round 
from  the  circumference  to  the  centre.  When  tested  in 
this  way,  the  two  papers  referred  to  above  showed  very 
different  results,  one  requiring  112  sees,  on  the  average, 
and  the  other  27-2  sees,  for  complete  saturation. — J.  F.  B. 

t'lllitsi    unit  thi   iliaslntic  //.<.</o/i    ,,/  c-lhm,  .       Bertram!   and 
Holderer.     See  XVII. 

Patents. 

I'ulp  strainers;    Rotary  .     W.   6.    Fraser,   London. 

Eng.  Pat.  1084,  Jan.  23,  1909. 

The  specification  describes  the  mechanical  details  of  a 
rotary  pulp  strainer  revolving  in  a  vat  with  the  crude  pulp 
ride  the  drum,  the  filtered  pulp  being  discharged  from 
trunnions  at  the  ends.  The  motion  of  the  pulp  is  pro- 
duced by  a  perforated  corrugated  sheet  of  metal  following 
the  contour  of  the  drum,  so  far  as  this  is  immersed  in  the 
pulp,  and  situated  either  inside  or  outside  the  drum. 
Alternatively  the  stirring  motion  may  be  produced  by 
paddles,  which  also  may  be  situated  inside  or  outside  the 
drum.  The  corrugated  sheet  or  system  of  paddles  receives 
an  oscillating  motion  from  an  external  source,  and  oscil- 
lates on  an  axis  situated  above  the  axis  of  the  drum. 
This  oscillating  motion  may  also  be  used  for  revolving  the 
drum  by  the  intervention  of  a  ratchet  wheel  and  pawl, 
or  the  drum  may  be  rotated  by  a  friction  wheel.  A  spray 
pipe  is  placed  inside  the  drum,  near  the  top,  for  washing 
off  the  knots  from  the  slits  into  an  external  channel. 
The  slits  are  also  kept  clear  by  means  of  a  flexible 
scraper. — J.  F.  B. 

I'ulp   strainers  for    paper   or   cellulose    manufacture.     R. 

Lehmann.  Schweinfurt  on  Maine,  Germany.     Eng.  Pat. 

19,366.  Aug.  23,  1909.  Under  Int.  Conv.,  Aug.  26,  1908. 
In  this  form  of  cylindrical  pulp  strainer,  the  trough  casing 
si  rves  as  a  whole  to  form  an  oscillating  member,  and 
having  a  cylindrical  shape,  it  is  capable  of  performing  an 
osculating  movement  of  closed  circular  or  elliptical  form. 
The  trough  easing  is  supported  on  vertical  shaking  arms 


with  ted  ends,  connect*  .1  at    thi  ii    lowi 

Mines  and    pivoted  at    ..i    i,<   ,i    thi  il    middli    .    tx  Iween 

the  axial  centn   of  the  trough  and  that  ol  thi 

eaoh  to  a  one  id   level  tinei    that   the 

j t  j  ol  t  he    hairing  at  m-  an      ■ 

dineai   oi   uearrj    tr  and  vertical  path.      J,  I     B 

.  —  Treatment  ol  .     \\     II     Rowley, 

ii,  troil    Mil  h      I  .8.   Pat    942,106,  Dec,  '..  1909. 
Coniferous  wood  is  subjected  to  limited  distillatioi 

m,  in  or. lei  i,,  obta "ii'  il<    solvent  havii 

jii  j   i  boiling  point  than  commercial  oil  oi 

turpentine.     The  soluble  constituents  are  then  extracted 
i  he    part  ially    exhausted    wood    in  if    this 

solvent,  ana  the  extracted  wood  is  final! t<  I  into 

pulp  or  fibre  stoi  k.     B.  N. 

Liquoi  "i  papei  mills;    Proa      of  Wealing  th   spent . 

I.  Kitsee,  Philadelphia,  Pa.     U.S.  Pat,  942,207,  Dec.  7. 
1909. 

The  liquor  is  placed  in  the  positive  (anode iparti 

i,  ,  leotrolytic  apparatus  and  a  solution  of  salt  i-  intro 
duced  into  the  negativi  (cathode),  impartment.    A  current 
,,t  electricity  is  passed  through  the  solutions,  causing  thi 
uliii a  the  cathode  compartment   to  become  alkaline 

in     reaction,     whilst     the     "  inter,  l  lllull  i  V  and     resinous 

no  ii  oi  -   ate    n  tained   in   the   an,  , part  in,  nl .      It    ;- 

elaiiued  that  in  this  way  the  caustic  and  resinous  matter: 
oi  i!i"  spent  liquor  are  recovered.     W.  P.  S. 

Papei  •>•  millboard;    Manufactun  of  alight,  porous . 

Mine.  S.  Bernard,  nee  Botila-.     |'r.  Bat.   (03,880,  June  10, 
1909. 

The  use  of  infusorial  earth  is  claimed  as  a  filling  agent 
for  light  and  porous  papers  ,,i  hoards.  A  suitable  mixtiin 
consisting  of  10  parts  of  bleached  chemical  wood  pulp, 
in  parts  of  mechanical  pulp,  and  .">0  parts  of  infusorial 
earth,   is  cited   as  an   example. — J.  F.  B. 

( ',  ttulosic  films  ;  Manufacture  of .     E.  Brandenbei  _,  i 

Thaon-les-Vosges,  France.     Eng.  Pat.  15,281,  June  30. 
1909.     (See  also  this  J.,  1910,  17.) 

Tut:  machine  described  is  designed  to  effect  the  drying  ol 
continuous  films  of  cellulose  regenerated  from  aqueous 
solutions  of  the  xanthate.  If  such  films  are  allowed  to 
dry  freely,  the  shrinkage  and  distortion  are  so  great   that 

the    products  are    valueless.        Mean-   are    I  he  let,  ne    pi'ov  ideil 

for  applying  a  moderate  pressure  to  the  films  in  the  process 
of  drying,  so  that  they  are  maintained  throughout  in 
intimate  contact   with  the  rigid  drying  cylinders.       The 

machine,  which  may  consist  of  tw tie] 

to  econoini.-e  space,  contains  in  each  tier  a  horizontal  range 
ot  heated  drying  cylinders  which  are  driven  by  suitable 
gearing.  Above  each  range  of  driven  cylinders  is  a  similar 
range  of  cylinders,  which  are  m,t  driven  independently. 
but  rest  freely  with  their  own  weight,  each  one 
in  contact  with  a  pair  of  consecutive  driven  cylini 
of  the  lower  range,  and  rotated  by  these  only  as  the 
result  of  such  contact.  The  film  passes  alternately 
round  a  driven  and  a  free  cylinder,  and  on  each  cylinder 
it  receives  pressure  at  the  two  lines  of  contact,  so  that 
shrinkage  takes  place  regularly  and  without  distortion. 
The  whole  apparatus  is  enclosed  in  a  casing  through 
which  heated  air  may  be  circulated.  The  same  appai 
serves  for  the  application  and  drying  of  the  films  on  a 
flexible  support,  such  as  paper,  passing  through  at  the 
same  time. — J.  P.  B. 

Viscose ;    Manufacture   of  .     C.    C.    Leclaire.     First 

Addition,  dated  Apr.  20,  1909.  to  Fr.  Pat.  402.804. 
Sept  7.  1908  (this  J.,  1909,  1270 
Is  the  process  for  performing  all  the  operations  connected 
with  the  manufacture  of  viscose  in  a  single  revolving 
vessel,  it  is  not  necessary  that  the  paper  or  pulp  serving 
as  the  raw  material  should  be  completely  disintegrated. 
The  inventor  also  claims  the  DSe  of  paper-sawdust  and  of 
shreds.  1-2  mm.  in  width,  obtained  by  passing  a  plane 
along  the  edges  of  a  pack  of  sheets  tightly  clamped  together; 
also  of  "  confetti,"  either  circular  or   polygonal,   4-7  mm. 


M 


Cl.  VI.— BLEACHING;   DYEING;  PRINTING;  PAPER. 


[Jan.  31,  1910. 


in  diameter,  stamped  out  of  the  sheets  of  paper,  as  well  as 
the  residual  perforated  paper  from  the  stomping  of  the 
■  ietti."  Another  claim  provides  for  the  simultaneous 
introduction,  under  vacuum,  of  the  sodium  hydroxide  and 
carbon  bisulphide  into  the  reaction-vessel  containing 
the  cellulose  material. — J.  F.  B. 

(  dhskttt  ;    Preparation   of  solutions  of  - by  means  of 

ammoniacai  copper  oocychloride.     R.  Pawlikowaki.     Er. 
Pat.  403,488,  Maj  -J:'    L909. 

Celli  Lose  is  steeped  for  several  hours  in  a  solution  of 
copper  oxyehloride  in  aqueous  ammonia,  until  it  is  prac- 
tically all  dissolved.  Copper  oxyehloride  is  ■  substance  of 
variable  composition,  but  about  OOgrms.  of  it  and  850 — !K)0 
CO.  of  ammonia  of  sp.  gr.  0*93  will  generally  suffice  for 
olving  100  grms.  of  cotton-wool.  The  cupric  oxy- 
ehloride may  be  employed  in  admixture  with  other  com- 
pounds of  copper,  such  as  cuprous  oxyehloride,  cuprous 
chloride,  cuprous  oxide,  cupric  oxide,  cupric  carbonate, 
or  cupric  hydroxide.  It  is  stated  that  the  solution  of  the 
cellulose  takes  place  more  rapidly  and  completely  than  with 
the  ordinary  cuprammonium  solutions,  owing  to  the 
presence  of  the  chlorides,  and  it  is  not  necessary  to  subject 
the  cellulose  to  a  preliminary  treatment  with  alkali 
hydroxides  or  powerful  bleaching  agents.  The  cellulose 
is  precipitated  from  the  solution  by  treatment  with  dilute 
acids.— J.  F.  B. 

Cellulose  from  straw  and  other  vegetable  materials  ;  Manu- 
facture of  — — .  A.  Deiss  and  C.  J.  Founder.  Fr.  Pat. 
403,518,  May  12,   1909. 

The  process  described  combines  with  the  manufacture  of 
cellulose,  the  recovery  of  oxalic  acid  as  a  by-product, 
and  the  regeneration  of  the  alkali  employed.  The  straw 
or  other  material  is  BtbI  steeped  in  acidulated  water  for 
about  three  hours,  in  order  to  remove  chlorophyll,  gums, 
and  nitrogenous  matters,  the  add  is  then  neutralised  by 
an  alkali  and  the  steeping  liquid  is  discharged.  The 
material  is  next  subjected  to  a  retting  process  by 
means  of  organisms  cultivated  from  African  esparto, 
amvlobacter,  or  other  suitable  ferments,  in  order  to  soften 
and  disintegrate  the  plant  tissues.  The  fermentation  is 
assisted  by  the  addition  of  an  infusion  of  bran  and  the  main- 
tenance of  a  favourable  temperature.  The  retted  material 
is  washed  and  thin  treated  in  closed  vessels  with  concen- 
trated caustic  alkalis  at  a  density  of  20° — 30°  B.,  under  a 
steam  pressure  of  3 — 5  atmospheres,  for  a  period  of  3 — 5 
hours.  The  cellulose  is  separated  from  the  lyes  and  purified 
in  the  usual  manner.  The  lyes  are  collected  in  a  tank  and 
heated  uith  Buperheated  steam,  with  the  subsequent  addi- 
tion of  lime.  The  lime  decolorises  the  lye,  reg<  aerates 
the  caustic  alkali  and  gives  a  precipitate  containing 
calcium  oxalate.  The  latter  is  pressed  and  utilised  for 
the  manufacture  of  oxalic  acid.— -J.  F.  B. 

Celluloid  sheets;    Production  of  .     H.    H.   Simmons, 

Cent.     From    J.    H.    Field,    Simla.    India. 
Eng.  Pats.  26,682,  Dec.  9,  1908,  and  16,010,  duly  8,  1909. 

The  use  of  sheets  of  celluloid  of  a  thickness  lees  than  0-002 
inch  i-  claimed  for  the  construction  of  balloons  or  other 
articles  the  walls  of  which  ha\<-  to  resist  the  |  assage  of  a 
gas.  The  sheets  of  celluloid  are  made  by  spreading  liquid 
or  pa.-ty  celluloid  on  a  glass  Blah  or  other  support  by  the 
motion  of  an  accurately  adjustable  straight-edge,  or  of 
a  flexible  sqneegee  formed  by  the  flexible  bottom  of  a 
trough  containing  a  liquid,  such  a-  mercury.  The  ; 
of  celluloid  may  Be  strengthened  by  incorporating  threads 
of  raw  silk  in  their  structure.  e.g.  by  stretching  thi  I  meads 
aero--  the  slab  before  spreading  the  liquid  celluloid,  or 
laving  thi  in  on  the  surface  of  the  film  before  it  is  dried. 

-J.  F.  B. 

Paper;    Apparati'..    /,,,■  the  manufacture  of  coloured  

g  a    mooth  "'■  only.     L.  E.  1  li     ler, 

Neustadt-Schonthal,     Germany.     Eng.     Pat.     26,299, 

Dec.  4.  1908. 
See  Fr.  Pat.  396,572  of  1908  ;  this  J..  1909,  023.— T  F.  B. 
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Dyestuf)  systems;    Action  of  lit/lit  on  .     K.  Gcbhard. 

Z.  ai'igew.  Chem.,  1909.22.  24S4— 2489.    (Sec  also  this  J., 
1909,  1084.) 

The  opinion  is  expressed  that  the  fading  of  dycstulTs  is 
primarily  due  to  the  effects  of  oxidation  and  hydrolysis, 
and  that  these  effects  must  be  neutralised  in  the  pro- 
duction of  shades  which  are  fast  to  light.  Intermediate 
reactions  often  play  a  part  and  may  be  due  to  intra- 
molecular changes  ;  thus  Limmer  has  noticed  that  a 
solution  of  Malachite  Green  is  decolorised  by  exposure  to 
the  rays  of  an  arc-lamp,  the  colour  returning  by  exposure 
to  daylight.  If  the  solution  be  next  kept  in  the  dark,  the 
colour  disappears  again,  and  it  has  been  proved,  indirectly, 
that  the  change  is  due  to  the  colour  base  existing  in  two 
forms,  the  true  colour  base.  :  C:  C6H4:  N(CH3)„0H,  and  a 
colourless  pseudo  base.  :  C(OH).C6H4.N(CH3)2."  The  exis- 
tence of  secondarily  formed  perhydroxyl  compounds  has 
been  noticed  by  many  investigators,  and  the  author  states 
that  in  the  presence  of  "  additions  "  which  prevent  the 
formation  of  perhydroxyl  compounds,  atmospheric  oxygen 
exerts  no  bleaching  action  upon  the  shade.  When  hydro- 
lvsis  is  at  the  same  time  prevented,  the  dved  shade  is  quite 
fast  to  light.— F.  M. 


Patents. 

Brown  shades  on  the  fibre  ;  Process  for  producing  fast . 

Farbwcrke  vonu.   Meister,  Lucius,  und  Briining.     Ger. 
Pat.  216,297,  Sept.  15,  1908. 

Fast  brown  shades  are  obtained  by  treating  textiles 
with  ammoniacai  or  caustic  alkaline  solutions  of  nitroso 
derivatives  of  aromatic  phenols  and  aromatic  diamino-  or 
aminohydroxy-compounds,  and  then  drying  and  steaming. 
If  reserve  effects  are  desired,  reducing  agents  can  be  applied 
before  steaming. — T.  F.  B. 

Paper,  fabrics,  etc.  ;   Apparatus  for  treating  (waterproofing) 

and  drying  .     G.   H.   May  and    W.  M.  Grosvenor. 

Fr.  Pat,  403,520,  May  17,  1909. 

The  apparatus  is  designed  chiefly  for  coating  paper  and 
fabrics  with  substances  dissolved  in  volatile  solvents, 
with  a  view  to  rendering  them  impermeable,  and  for  the 
recovery  of  the  solvent  by  drying  the  coated  material  in  a 
current  of  hot  air  in  an  enclosed  space.  It  consists  of  a  casing 
with  clastic  Haps  al  the  entrance  and  exit  ends,  to  prevent 
loss  of  vapours  when  the  material  is  travelling  through. 
A  reeling  arrangement,  provided  with  brakes  and  tension 
drums,  for  keeping  the  material  under  a  suitable  tension. 
is  placed  at  each  ■  ad  ol  the  apparatus,  and  all  the  fittings 
are  provided  in  duplicate,  so  that  the  material  may  pass 
through  in  'it  I"  1  direction.  At  each  end  of  the  apparatu-. 
g,  is  placed  a  spreading  or  coating  de\  it  e 
which  is  under  observation  through  windows  situated 
in  the  sides  of  the  casing.  The  main  body  of  the  casing  is 
occupied  by  the  drying  and  condensing  chambers.  The 
drying  chamber  contains  guide-rolls  for  supporting  the 
coated  material  and  a  tubular  air-heater  below.  The  air 
ascends,  is  heated,  and  becomes  charged  with  the  vapours 
of  the  solvent  ;  it  then  passes  from  the  topof  the  casing  into 
the  cooling  and  condensing  chamber,  in  which  are  situated 
a  series  of  cooling  tubes  and  means  for  collecting  the 
condensed  solvent.  The  air,  after  depositing  the  con- 
<1  solvent,  passes  again  into  the  drying  chamber, 
where  it.  i-  reheat  d.  'Mm-  walls  of  the  drying  chamber 
and  the  guide-rolls  are  connected  to  earth,  in  order  to 
discharge  any  electricity  which  may  lie  developed.  One 
wall  of  the  chamber  is  constructed  of  light  but  impervious 
material,  which  readily  tears  under  the  force  of  an  ex- 
plosion, whilst  the  rest  of  the  apparatus  is  solidly 
constructed  so  as  to  resist  such  explosion  if  it  should  occur. 

—J.  F.  B. 
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i  I   tilth  I;    ihodi  S  "" 

P     V    New  ton,    London 
I  i  ■  i  md  Co.,  Elberfcld, 

Eng.  Pat     Ju'JT   Jan.  18,  IflOD. 

ol  ]'»i".  thisj  .  I""!'.  I  120      I  I'  B 

mniiii   dyestufl*  .     Process  of  vat  . 

i     Bierei    and    11     Loretan,    Assignors    to    Dyi    Works, 
formerly   I..    Durand,   Unguium,  et   Cie.,   Basle.     U.S. 
Pat  043.375,  De<  .  I  I.  IDOfl 
i  i    IM   :;-, ',  288ol  L907 ;  thisj.,  1807,  1045.-    T.  I".  B. 

Fabi  h  7  with    fhut/        \ . 

Gmindec,    KeurJingen,    Uernianv.     U.S.    Pat.    943,632, 
Dec.   14,   1909. 

Sn  Klin.  I'.n    l'I.sjm  .,•  ,908;  this  J.,  1909,519.-   T.F.B 


VIL     ACIDS ;     ALKALIS  ;     SALTS  ;     NON 
METALLIC    ELEMENTS. 

Hydrofluoric  acid  in  pn  a  nee  of  fluoridt  *■;  J''  faction  of . 

\\.  Cronbeim.     Biochem.  Zeits.,   1909,  23.   143     145. 

The  solution  under  Investigation  is  treated  with  a  large 
ess  of  95  per  cent  alcohol,  and  then  with  a  large  excess 
her.  Salts  o\  hydrofluoric  acid  are  thus  precipitated 
quantitatively,  whilst  hydrofluoric  acid  itself  (and  most 
bably  organic  fluorine  compounds  also)  remains  in 
solution.  The  precipitate  is  allowed  to  settle  for  24 
hours  in  the  cold,  and  then  Altered  off.  The  filtrate  is 
made  alkaline  with  lime-  or  baryta-water,  the  precipitate 
thus  obtained  being  left  to  settle  for  several  hours,  and 
thru  collected,  ignited,  and  submitted  to  the  etching  test. 
In  this  way.  hydrofluoric  add  can  be  detected  in  aqueous 
solutions  and  pure  fruit  juices  containing  1  part  of  the 
oi  id  in  800,000.  The  method  does  not,  oi  course,  permit 
ol  discrimination  between  free  hydrofluoric  acid  and 
fluorine  in  organic  combination. — L.  E. 

Selenious     acid;  Volumetric     determination     of  by 

meant  of  aibaiinc  permanganate.     I..  Marino.    Z.  anorg. 
(hem.,  1909,  65.  32—37. 

Vuuv.MKTKic  determination  of  selenious  acid  in  acid 
solution  by  permanganate  is  unsatisfactory,  because  a 
brown  turbidity,  either  of  manganese  dioxide  or  of  a 
manganese  sclcnite.  obscuxes  the  end  of  ill-1  reaction.  This 
difficulty  is  avoided  by  working  in  alkaline  solution  as 
follows  : — To  the  aqueous  solution  of  selenious  acid  is 
added  solution  of  sodium  carbonate  to  alkaline  reaction. 
and  permanganate  is  dropped  in  from  a  burette  till  the 
liquid  has  a  strong  yellowish-red  colour;  tin-  liquid  is  now 
boiled,  and  addition  of  permanganate  euntinued  till  a  strong 
violet  colour  remains  pennananent  for  4—5  minutes.  It  is 
now  allowed  to  cool  a  little,  and  acidified  with  1:3  sul- 
phuric acid  :  .V  10  oxalic  acid  is  now  run  in  from  a  burette 
till  the  liquid  is  clear,  and  the  excess  of  oxalic  acid  is 
determined  by  permanganate.  Soluble  phosphates, 
borates,  or  silicates  do  not  affect  the  determination,  but 
chlorides  cause  volatilisation  of  selenium  dichloride.  If 
nitrates  be  present,  the  solution  is  made  alkaline  and 
evaporated  to  small  bulk,  excess  of  concentrated  solution 
< if  zinc  sulphate  is  added,  and  the  evaporation  continued 
to  dryness.  The  residue  is  taken  up  with  a  little  water 
and  1:3  sulphuric  acid  and  evaporated  to  dryness,  and  this 
itcd  three  times.  The  nitric  acid  is  thus  driven  off. 
whilst  the  zinc  sulphate  prevents  the  evaporation  of 
selenious  acid.  Insoluble  selenites,  boiled  with  15  per 
,ent.  sodium  carbonate  solution,  can  be  titrated  ac- 
curately by  the  method  :  any  insoluble  sulphates  or 
selenates  present  or  formed  will  not  interfere. — J.  T.  D. 

yitrieoxidi  ;  Decomposition  of — -.     Formationof  nitrosyl 
chloride.     Chemical  reactions  in  gasi  -  nndi  r  great  pressure. 

E.  Briner  and  A.  Wroczvnski.      Comptes  rend..  1  IK)!).  149, 
1372—1374. 

Xitric    oxide    subjected    to    a    pressure    of    about    250 
atmospheres  by  the  authors'    method    this  •(.,  190!>,  705) 


\ ei \  .i  omj  o  i  nee  « ith  the  equa 

Hon  :    3NO       \  '•     I    j  N       Thi  d   by  the 

libers I  I  I  ■  1 1     in  the  re*  tion      The  decou 

explain!    the   format t   nitrosyl   chloride  bom   nitrii 

oxide  and    hydrochloric  acid  [lot    cit.)  I  be  nitron 
dridi    I  m<  d,   reacting  with    thi  lorio  acid 

llowi      N.O,H  Jin  I    I'M"  i     II  "      A.  Sbld. 

of on  'l, Hutu, ai,     and   trithionait    "j 

J,    A.    Mnllci.       Bull.    Soc.    Hiim., 
1909,  5.  1119     1121. 

iin  am  hoi  liniis  i  i,.it  although  a  solution  of  iodine  acts  on 
warm  solutions  of  dithionate  and  trithions  hum, 

only  a  very  slight  and  slow  reaction  takes  place  in  the  cold, 

so  sii,«  a-  i<i  be  without  any  influeni  e  on  the  titration  ol 
Milium  thiosulphate  with   iodine,  in   neutral  liquids  or  in 
liquids  acidified  with  acetic  acid. — A.  Sbld. 

Calcium   ferrites.     S.    Hilpert    and    E.   Kohlmeyer.     Ber., 

1909,  42.  4681     1594. 
l.mi:  and  ferrii   oxide  in  varying   proportions   were  fused 
together   In    an   electric   furnace,    and     "cooling   curves" 
plotted.     Maxima  were  observed  at  compositions corres- 

p ling  to  I  he  foi  liilll.e.  3(  'a<  >.2I'Y.,I  >,.  and  it  'at  l,3Fe  ,(  I  ,    A I 

ila  position  corresponding  to  the  formula,  CaO.Fe-O,, 

there      was      a      minimum,      as    though    DO   compound    but 

a  eutectic  were  present  ;  but  other  evidence  for  the  existence 
of  tin  compound,  t'at  i.l'V  .<  >,.  was  obtained,  so  that, 
probably  a  maximum  would  be  ill  '  m  end  here  if  the  scale 
of  the  experiment  could  l»-  enlarged.  The  colour  of  the 
fusions  rich  in  tome  oxide  is  black  and  they  ha\  e  a  metallic 
lustre;  the  meta-ferrite  (CaO,Fe20,)  is  dark  brown,  the 
compound,  2CaO,  Fes03,  red-brown,  and  the  nrthoforriti 
(3(  'at  i.l'e  .( )  ,i  black.  The  last  substance,  and  the  other 
fusions  approaching  it  in  composition,  fall  to  powder  on 
cooling,  like  calcium  orthosilicate.  The  mixtures  contain- 
ing 2t) —  50  per  cent,  of  lime  contract  on  solidfying ;  thus, 
richer  in  lime  expand.  The  specific  volume  decreases. 
rapidly  as  the  percentage  of  lime  decreases,  till  the  mota 
ferritc  is  reached  ;  here  there  is  a  sharp  bend  in  the  curve, 
and  the  decrease  continues  at  a  greatly  reduced  rate  for  the 
rest  of  the  series.  Up  to  27  per  cent,  oi  lime  the 
fusions  arc  about  as  strongly  magnetic  as  magnetite  : 
above  that  the  permeability  decreases,  and  reaches  zero  at 
about  67  ]x-r  cent,  of  lime.  The  ferrites  are  but  slightly 
soluble  in  water  or  dilute  acids,  and  only  those  with  more 
than  50  per  cent,  of  lime  take  up  any  water  of  hydration 
or  crystallisation.  ( If  those  which  do  this,  only  those  with 
titi—  70  i"  i  ci  lit.  ol  lime  set  tike  cement  When  fused  with 
silicate-  the  ferrites  form  complex  mixtures,  in  which  the 
ferric  oxide  still  seems  to  exist  as  acid  radical.  They  are 
all  much  l.ss  easily  reduced  by  hydrogen  than  is  ferric  oxide. 

—3.  T.  D. 

Cuj u  compounds  of  ethykru  and  carbon  monoxide.     \\  . 

Man,  hot    and    \V.    Brandt.      Annalen.   1909,  370.    286 

296. 

In  continual I  s  previous  investigation  (this  J.,  191  - 

403).  the  action  of  ethylene  on  cuprous  ohloride  has  been 
studied  and  is  found  to  be  analogous  to  that  of  carbon 

mxide.  a  dissociable  compound,  in  which  one  mole* 

of  ethylene  is  combined  with  one  molecule  of  cupi 
chloride,  being  formed  in  the  presence  of  watei  or  certain 
other  -iibstances.  such  as  ammonia  and  aniline.  I  nder 
like  conditions,  however,  the  compound  is  much  mote 
strongly  dis80<  iated  than  the  carbon  monoxide  compound, 
and  in  all  <  ases  1 1.< ..  in  the  presence  of  water,  hydrochloric 
a,  id  or  ammonia)  the  absorption  of  ethylene  is  found  to 
decrease  with  an  increase  in  the  copper  concentration. 
On  adding  hydrochloric  acid  to  the  aqueous  solution  of  the 
compound,  much  of  the  ethylene  is  evolved.  Experiment 
both  with  ethylene  and  with  carbon  monoxide  -how  that  a 
■  iseof  temperature,  at  constant  gas  concentration,  is  accom- 
panied by  s  shifting  of  th«  equibbrium  m  the  sense  of 
mcreased  dissociation,  as  observed  msinnlar  cases.  Apply- 
ing the  results  of  the  investigation  to  the  question  of  gas 
3is  it  I-  pointed  out  that  ethylene  must  be  removed 
from  a  gaseous  mixture,  before  the  absorption  of  carbon 
chloride.— F.   Sods. 
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Euxenites ;     Hor,    tarths    in .     0.    Hauser   and    F- 

Wirth.     Ber.,  1909,  42.  4443     hit. 

Samii  k~  "i  euxenite  of  different  »«ri^in  «:ur  the  following 

analytical  rc-ults  : — 


I. 
Bitland. 


r. 

Arendal 


III. 

Saetersdal 


IV. 
S.  Carolina 


pel  •'•lit.  pet  cent. 

Hlohtam  pentoxide  ..  29-oo> 
Tantalum  pentoxide  .  1-nl . 

Titanium  oxide,  TiO.  24-43 
Zirconium  oxide.  ZrOj         — 

Tin  oxide,  8nO. 0-11 

Tuiii.~t.-ii  tri  oxide     . . 
Cranium  oxide,  UU..  ,      5-64 
Thorium  oxide,  Tho.       4-60 

Yttrium  oxide.  Y.O,  87-38 

Ce(Sa.Di),0, 2-45 

Alumina trace 

Penoni  oxide   1-87 

Calcium  oxide |      0-85 

Magnesium  oxide 0-08 

Lead  oxide 0-43 

Loss  "ii  Ignition 2-87 


30-21 
26-45 


5-28 

3-20 

88-47 

205 

1-89 
0-97 


2-01 


per.  cent,      per  cent. 

•«■ ;    *« 

31-45  17-45 


0-13 
0-09 
5-49 
3-80 
25-42 
2-58 

4-94 
0-66 
0-14 
0-46 
3-88 


0-07 
0-11 
7-91 
2-04 
22-01 
6-93 

2-04 


0-96 
2-21 


The  composition  of  1  and  11  was  that  of  typical  euxenites, 
whilst  III  and  IV  belonged  rather  to  the  polycrases. 
the  latter  being  characterised  by  its  high  proportion  of 
tantalum  oxide  and  relatively  low  proportion  of  titanium 
oxide.     Terbium  earths  wen    present  in  traces,  as  in  the 

of  all  titanium  niobates.  On  the  other  hand,  ytter- 
bium components  and  also  scandium  were  present  in 
relatively  considerable  quantities,  the  amount  rising 
with  thai  of  the  titanium.  Samarium  and  praseodymium 
do  not  appear  to  occur  in  titanium  niobates  or  other 
niobates.   whereas  cerium  and  neodymium  are  invariably 

ni.  U'l.iit  100  gnus,  of  95  per  cent,  samarium 
Oxide   «N  !  from  4i  kilos,  of    sample  IV,  so  that 

the  mineral  must  have  contained  at  least  2  per  cent. 
of  that  oxide.  About  0-5  per  cent,  of  gadolinium  oxide 
*as  also  obtained  from  this  sample.  It  appears  that 
the  occurrence  of  samarium  in  euxenites  is  accompanied 
by  a  ri*c  in  the  proportion  of  tantalum  and  a  decrease  in 
that  of  the  titanic  acid.  This  sample  (IV)  approximated 
to  the  vttrotantalites  in  composition.  The  occurrence 
and  the  amount  of  thorium  in  niobates  is  invariably 
dependent  upon  the  relative  amount  of  titanic  acid. 
Should  the  latter  be  absent  or  be  present  in  only  a  slight 
proportion,  thorium  is  also  absent.  In  the  authors' 
experience  zirconium  is  never  present  in  appreciable 
quantities  in  typical  euxenites;  and  they  regard  the 
question  of  the  existence  of  euxenite  earths  as  an  open  one. 

— C.  A.  M. 


Silicon;     Nitrogen    compound!    of    [Analysis    of 

commercial    silicon].     L.     Weiss    and    T.     Engelhardt. 
L.  anorg.  Chem..  1909,  65,  38—104. 

Sii.n  on.  prepared  from  potassium  Bilicofluoride  and 
aluminium,  was  heated  in  an  electric  furnace  in  a  current 
of  pure  nitrogen.  Practically  no  reaction  occurred  below 
1420° C, and  even  at  this  temperature  the  speed  of  reaction 
was  very  low,  but  a  considerable  proportion  of  the  silicon 
was  ultimately  converted  into  compounds  containing 
nitrogen.  From  tie-  residue,  after  removal  of  the  free 
silicon    as   far   as    possible,    were    isolated    the    following 

eomp ''Is  ;  —  Silicon     sesquinitride,     BigN,  ;       silicon 

cyanogen.  SiN ;  and  '"normal"  silicon  nitride,  Si3N4. 
Which  of  these  compounds  is  chiefly  formed  depends  upon 
the  temperature  and  the  duration  of  the  experiment. 
Their  specific  gravities,  in  the  order  just  given,  are  3-114, 
.{•17,  and  3-44.  They  are  all  chemically  stable  and  resist- 
ant, slowly  decomposed  b\  boiling  concentrated  sulphuric 
acid,  more  rapidly  by  hydrofluoric  acid.  A  mixture  of 
nitric  and  hydrofluoric  acids  hardly  attacks  the  normal 
nitride,  but  destroys  the  sesquinitride.  converting  it  into 
-ilicon  cyanogen.  Fusion  with  alkali  hydroxide  destroys 
them  all,  their  nitrogen  being  evolved  a-  ammonia. 


The  authors  have  repeated  Deville  and  Wohler's 
experiment  of  heating  amorphous  silicon  in  a  carbon- 
lined  crucible  in  a  wind-furnace  for  some  hours,  and  rind 
that  the  product  is  not  a  pure  nitride,  but  has  the  formula, 
SLC.N. 

The  authors  have  also  examined  various  methods  for  the 
analysis  of  commercial  silicon.  They  find  the  best  to  be 
fusion  with  a  mixture  of  (for  0-5  grm.  of  silicon)  10  gnus. 
of  potassium-sodium  carbonate  and  0-5  grm.  of  potassium 
nitrate.  Half  of  this  is  used  to  line  a  platinum  crucible, 
and  the  mixture  of  finely  pounded  silicon  and  most  of  the 
remainder  put  in.  and  covered  with  what  is  left.  The 
crucible  is  gently  heated  till  the  evolution  of  gas  ceases. 
and  heated  over  a  blast  till  a  clear  fusion  is  obtained. 
In  this  way  complete  decomposition  of  the  substance  is 
effected,  and  the  crucible  is  not  sensibly  attacked. 

—J.  T.  D. 


Phosphorus  :    Dynamic  ullotropy  of .     E.  Cohen  and 

J.    Olie.    jun.     Chem.    Weekblad.    1909.    6,    821—848. 
Chem.  Zentr..   1909.  2,  2124. 

( 'i  immeiu  ial  samples  of  phosphorus  of  different  origin  were 
purified  in  various  ways,  and  the  specific  gravities  of  the 
purified  products  were  determined,  after  heating  to 
different  temperatures.  From  the  resultsof  the  experiments 
it  is  concluded  that  two  allotropic  modifications  of  phos- 
phorus exist,  namely  white  or  yellow  phosphorus  and 
"  metallic  "  phosphorus  (violet  phosphorus,  Hittorf's 
phosphorus,  sp.  gr.  2-2  at  18°/4°  C).  So-called  red  or 
amorphous  phosphorus  is  a  solid  solution  of  white  phos- 
phorus in  the  metallic  "  variety,  and  its  composition 
depends  upon  the  temperature  and  upon  other  factors. 
i  So,  also  Jolibois,  this  J„  1909.  883).— A.  S. 


Phosphorus ;    Red  ,   especially   Hittorf's  variety.     A. 

Stock  and  F.  Gomolka.     Ber.,   1909,  42,  4510—4527. 

Phosphorus  was  heated  in  closed  tubes  with  lead  to  a 
higher  temperature  (800°C.)  than  was  used  by  Hittorf, 
and  the  lead  was  dissolved  by  electrolytic  action  in  a  bath 
of  lead  acetate  and  acetic  acid.  Hittorf's  phosphorus 
was  obtained  in  larger  yield  than  by  Hittorf's  own  process. 
Bismuth  acted  similarly,  but  the  solubility  of  phosphorus 
in  bismuth,  and  the  consequent  yield,  were  lower  than  in 
the  case  of  lead.  The  crystals  were  contaminated  with 
lead  (or  bismuth),  and  after  careful  purification  by  nitric 
acid,  the  lead  content  could  not  be  reduced  below  about  1-5 
per  cent.  Attempts  to  obtain  Hittorf's  phosphorus  by 
sublimation  were  not  successful  as  to  yield,  but  showed 
that  a  temperature  of  about  470°C.  in  the  "  retort  " 
portion  of  the  apparatus,  and  as  small  a  difference  as 
possible  between  that  and  the  "  condenser  "  portion  are 
conditions  promising  success.  Fusion  and  superheating  of 
ordinary  phosphorus  in  sealed  tubes,  with  subsequent  slow 
cooling,  were  also  unsuccessful ;  the  product  was  cither  amor- 
phous phosphorus,  or  possibly  a  solid  solution  of  Hittorf's 
phosphorus  in  it.  The  density  of  Hittorf's  phosphorus 
was  found  to  be  2-31 — 2-33,  whilst  the  purified  commercial 
red  phosphorus  used  in  its  production  had  a  density  of 
2.14 — 2-17.  The  chemical  activity  of  Hittorf's  phosphorus 
is  much  below  that  of  ordinary  red  phosphorus ;  the 
difference  in  their  behaviour  with  sulphur,  or  with  solutions 
of  sulphur  or  of  iodine  in  carbon  bisulphide,  is  so  great 
as  to  suggest  this  as  a  possible  means  of  separating  them 
from  one  another.  The  usually  accepted  view  that  red 
phosphorus  is  unaffected  by  atmospheric  oxygen  is  erro- 
neous. The  authors'  experiments  have  shown  that  both 
commercial  red  phosphorus  and  Hittorf's  variety  oxidise 
in  the  air  and  ultimately  disappear:  they  differ  in  this 
relation  from  white  phosphorus  only  in  the  speed  of 
the  reaction.     (See   also   this  J..    1908,   626.)— J.  T.  D. 


Ammonia  production  of  Great  Britain  in  1909.     Bradbury 
and  Hirsch,  Liverpool.     [T.B.] 

Thk  total  production  of  ammonia  from  all  sources  in  the 
United   Kingdom  (including  that  used   in  the  ammonia- 
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■oda  process  and  other  ohemica]  process),  oalonlated  into 
ionium    ulphate,  foi  190S  and  I909i  was  as  follows  : — 


|(OS 

10011 

Tons. 
[8,000 

85.000 

Terns. 
171,000 

i 1 

,7,000 

rbonising  ".nk-  and  producer- 

till    .Hill 

321.600 

318.000 

Of  last   years'  production  it  is  estimated  that  England 
contributed   233,300   tons,   Sootland    112,000   tons,   and 

Irelnnil  2.700  tons.      Tin-  stack  l.ruuglit  forward  from  I  (MIS 

amounted  to   18,000  tons,  making  the  supply  for  1909 

364,000  tuns.  Exports  during  1909  were  204.000  tons, 
and  the  total  home  consumption  87,000  tons,  leaving  a 
-lock   it    13,000   tons  to  carry  forward  to   1910. 


Patents. 

•Sulphuric  acid;  I'rocess  of  manufacture  of  a  mixture 
of  nit  rosi/lsulpli  uric  add  and  nitric  arid,  for  replacing 
nitric  acid  in  tin   manufacture  of la/  the  It  ail  chamber 

method.     Sue.  LeNitrogene,  Soo.  Anon.    Pr.  I  'at.  -104.071, 
June  15,   1909.     Under  Int.  Conv..  .June  19,  1908. 

The  process  consists  in  making  a  mixture  of  nitrosyl- 
sulphuric  acid  and  nitric  acid  by  bringing  oxides  of  nitrogen. 
diluted  with  much  air  or  other  inert  gas,  into  intimate  contact 
with  strong  sulphuric  acid  (of  a  strength  equivalent  to  at 
|i  a! '  78  per  cent  of  sulphur  trioxide). until  this  is  saturated. 
The  product,  which  may  contain  about  14  per  cent,  of 
nitrogen,  is  used,  instead  of  nitric  acid,  in  the  manufacture 
ot  sulphuric  acid  ;   it  may  be  transported  in  nun  vessels. 

— F.  Sorar. 

Evaporating  brine  for  the  production  of  salt,  or  for  evapora- 

ting    liquid    from  other  solutions;    Apparatus  for  . 

J.  Hodgkinson.  Manchester.     Eng.  Pat.  22.103  of  1909. 
date  of  appl.,  Dec.  3,  1908. 

The  apparatus  consists  of  a  series  of  superposed  shallow 
evaporating  pans,  the  lowest  one  being  heated  by  flue 
gases  from  a  tire-grate  provided  with  an  automatic  stoker. 
The  steam  given  off  from  each  pan  heats  the  pan  imme- 
diately above  it.  A  scraper  in  each  pan.  mounted  on  a 
common  central  shaft,  sweeps  the  deposited  material  to 
pockets,  from  which  it  is  removed  by  elevators. — J.  W.  H. 

Ammonium  sutpho- phosphate  [and  other  sulpho-phosphates] 
for  the  treatment  of  vintages  and  musts,  and  its  process  of 
manufacture.  A.  Hubert.  First  Addition,  dated  Mav 
19,  1909.  to  Fr.  Pat.  399.142.  Feb.  5,  1909  (this  j!, 
1909,  938). 

CLAIM  is  made  for  sulpho-phosphates  in  general,  especially 
the  calcium  salt  and  the  double  sulpho-phosphate  of 
calcium  and  ammonium,  for  the  treatment  of  vintages  and 
musts.  The  compounds  are  prepared  by  saturating 
phosphates,  or  mixtures  of  phosphates,  dissolved  or 
suspended  in  water  or  other  vehicle,  with  sulphur  dioxide  ; 
the  double  salts  are  also  obtained  by  mixing  solutions  of 
tin     corresponding   sulpho-phosphates. — F.  Sodn. 

Monobasic   meta phosphoric  acid  or  its  salts  ;    Process  for 

th<     preparation    of    .     Mahlwerke    Fricdrichsthal 

(Proprietor,  A.  Hauck).     Fr.  Pat.  403.713,  June  5.  1909. 
Under  Int.  Conv..  Dec.  22.  1908. 

The  process,  which  is  for  the  preparation  of  monobasic 
metaphosphoric  acid  or  its  salts,  soluble  in  water  and 
in  most  organic  acids,  consists  in  melting  orthophosphates 
at  a  temperature  of  at  least  20003  C.  at  the  same  time 
introducing  oxygen  or  air  into  the  fused  mass,  or  adding 
an  oxidising  agent,  such  as  manganese  dioxide.— F.  Sodn. 


Uanganeei  chloritU  .    I  ling  and  packing 

i    and  foi  oth    m  i  po  i       Soi     Lube:  I 
I  1. 1.        Pr.  Pat,  103,81 1,  June  B,  1909. 

The   concentration    ol    mangani  i    ohloride   solution 
carried  to  the  point  at   which  only  two  molecular    | 
portions  of  water  remain,  and  the  produot,  after  add 
ni  a  little  strong  hydrochloric  acid,  to  prevent  the  fur  mat  ion 

"i  oxyi ihloridi   .  is  i tided  into  blocks  which  are  heated 

for  about  24  hours  at  60° — 100°  t'.. an. I  are  then  turned  oul 

of  the  moulds,  wrapped  in  paper,  and  coated  with  paraffin. 

or  protected  in  any  other  manner.  The  blool  ire  well 
adapted  for  storage  and  transport,  and.  when  required, 
dissolve  readily  in  water  without  warming.      I'.  So 

Hygroscopic    inorganic    salts;     Process    for   obtaining    0k 

highest    possible    concentration    of    on.    evaporating 

their   solutions.     K.    Hepke.     Or.    Pat.    215,782,    May 
30.  1908. 

It  has  been  found  impracticable  on  the  large  scale  to  carry 
the  evaporation  of  solutions  of  hygroscopic  salts,  suob 
as  calcium  nitrate,  beyond  a  certain  stage,  owing  to  the 
production  of  strong  frothing,  or  to  the  difficulty  ol  remov- 
ing tho  last  portions  of  water.  According  to  the  present 
patent,  such  difficulties  are  overcome  by  the  addition, 
towards  the  end  of  the  evaporation,  of  a  small  quantity  oi 
a  solid  salt,  capable  of  forming  with  the  sail  in  the  solution, 
a  doublo  compound  of  lower  melting  point  than  the  latter. 
In  the  case  of  calcium  nitrate,  5  per  cent,  of  sodium 
nitrate  is  added. — A.  S. 

Alkaline-earth    hydroxylaminedieulphonatee ;    Process   for 

the  preparation  of .    F.  Raschig.    Ger.  Pat.  210.717. 

May  22.  1908. 

Solutions  of  the  calculated  quantities  of  alkaline- 
earth  nitrite  and  bisulphite  an;  mixed  togcihei  ami  then 
the  requisite  quantity  of  mineral  acid  is  added,  or  of  sulphur 
dioxide  gas  is  introduced,  in  order  to  obtain  alkaline- 
earth  hydroxylaminedisulphonate,  according  to  one  or 
other  of  the  following  equations  : 

(1)  Oa(NO,),+2Ca(HSO,),+2HCl= 

2H(lN'iS(l,l,t'a  ,  Call,      211  .,ii. 
(2)  Ca(NO,),+Ca(HSO,)s+2Sd2     2HO\(S03)2Ca. 

On  hydrolysis  the  alkaline-earth  hydroxylaminedi- 
sulphonatcs  yield  hydroxylamine  sulphate  and  alkaline- 
earth  sulphate.     (See  also  Divers,  this  J.,  1900,  348.) 

— A.  S. 

Lead    oxides;     Manufacture    of    .     G.     V.     Barton. 

Liverpool.     Eng.   Pat.  4405,  Feb.  23,   1909. 

The  claim  relates  to  an  improvement  on  Eng.  Pat.  21,830 
of  1898  (this  J.,  1899,  1134),  which  comprises:  (1)  An 
automatic  feeding  arrangement,  consisting  of  a  trapped 
siphon  let  into  the  pot  in  such  a  manner,  that  molten  lead 
may  be  introduced  into  the  pot  through  the  siphon,  and 
the  pot  at  the  same  time  be  closed  by  a  seal  of  the 
molten  lead  in  the  bend  of  the  siphon-tube.  (2)  A  cooling 
device,  consisting  of  pipes  in  the  walls  or  body  of  the  pot. 
so  that  the  temperature  of  the  latter  may  be  maintained 
at  about  400°  C.  (3)  For  the  production  of  red  lead, 
the  combination  of  a  muffle-chamber  with  a  long  uptake 
pipe  having  a  filtering  device  at  the  top,  which  may  con- 
veniently take  the  form  of  a  large,  inverted,  truncate, I 
cone,  filled  with  cotton- wool,  which  prevents  the  'scape 
of  solid  matter,  but  allows  the  passage  of  furnace-ga 
Alongside  the  muffle-furnace  is  a  chamber,  into  which  the 
red  lead  is  pushed  and  allowed  to  cool,  while  a  fresh  charge 
is  Ixing  introduced  into  the  muffle. — O.  R. 

Alumina  :    Manufacture  of  .     G.  McCulloeh,  East  St. 

I^uiis.    III..    Assignor    to    Aluminium    Co.    of   America. 

Niagara  Falls.  N.Y.  U.S.  Pat.  941,799,  Nov.  30,  1909. 
In  the  manufacture  of  alumina  from  bauxite  by  the  alkaline 
process,  the  precipitation  of  alumina  is  arrested  before 
it  is  complete,  with  the  result  that  the  solution,  while  still 
containing  a  small  proportion  of  aluminate.  at  the  same  time 
retains  a  large  proportion  of  the  contained  silica.  The 
solution  is  then  withdrawn  and  used  for  the  treatment  ot 
further  quantities  of  bauxite. — 0.  R. 
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Ztac  tixi'rft .'  /  Ou  production  of .     v<      di 

Monteponi.    Fr.    Pat   403.681,   June    t.    1909.     Under 
Int.  Oonv  .  Jan.   27.   1909. 
The  oxidised  /in.    ore  is  mixed  with  40  <■  of 

-mall  coke  or  other  form  oJ  carbon  and  introduced  into  a 
converter,  with  refractory  lininu.  which  is  mounted  on  a 
■.age.  The  til -i  stags-  of  the  process,  that  of  driving  off 
watei  and  carbon  dioxide,  may  take  place  undei  a  special 
chimney  hood,  using  a  blast  of  air  to  aid  combustion  ; 
the  converter  is  then  moved  and' t  ■'  •  ombustion  chamber, 
and  an  air  blast  again  used  to  renew  the  combustion  of  the 
charge  and  effect  redaction  oi  the  ore;  the  rinc  vapours 
thus  liberated,  together  with  carbon  monoxide  and  par- 
ticles of  fuel,  are  Immt  in  the  combustion  chamber,  and 
the  fumes  from  this  operation  are  led  first  under  a  boiler 
and  then  through  air-cooled  metal  pipes :  finally,  the  zinc 
oxide  is  separated  from  the  combustion  gases  by  nitration. 
\-  the  charge  sinks  down,  further  dried  charges  arc 
added, until  the  converter  becomes  tilled  with  exhausted 
material,  when  its  place  is  taken  by  another,  no  break 
being  allowed  in  the  process.  The  special  feature  of  the 
invention  is  the  utilisation,  in  various  ways,  of  the  heat 
produced,  and  a  consequent  saving  in  fuel,  which  i-  -aid  to 
lender  possible  the  treatment  of  poor  zinc  or.  -.      P.  SoDN. 

Air;   Pre  paroling  —      into  its  elements  by  frac- 

•  Uation.  M.  Hazard-Flamand.  First  Addi- 
tion, dated  Sept  I*.  1908,  to  Fr.  Pat  :>94.ssi,  Dec.  10, 
1007  this  J.,  1909,  310). 
'I'm:  apparatus  described  in  the  principal  patent  is  modified 
by  the  introduction  of  specially  constructed  -ide-tubes 
for  indicating  the  height  ot  the  liquid  at  the  various 
points  of  the  system,  and  by  an  alteration  in  the  de- 
phlegmator,  designed  to  produce  a  circulation  of  the  liquid 
and  effect  its  methodical  concentration  before  passing  into 
the  evaporator.  Also  the  base  of  t  he  lower  column  is  provided 
with  a  "decanter"  for  the  separation  of  carbon  dioxide, 
and.  in  order  that  this  separation  may  take  place,  boiling 
of  the  liquid  is  here  prevented  by  a  surrounding  jacket, 
in  which  the  pressure  is  reduced  and  through  which  liquid 
from  the  decanter  passes  before  travelling  upwards 
to  be  delivered  into  the  auxiliary  column.  Another 
modification  concerns  the  nitrogen  condensed  in  the 
dephlegmator ;  part  of  this,  as  before,  is  sent  to  the  top 
of  the  auxiliary  column,  but  instead  of  being  used  there  as 
the  reflux  liquid,  it  is  made  to  pass  downwards  through  a 
spiral  situated  above  the  rectifying  plates  of  the  column  : 
sufficient  reduction  of  pressure  is  maintained  in  the  spiral 
to  gasifv  the  nitrogen  before  it  passes  out  to  the  heat 
interchangers,  and  a  refrigerating  surface  is  thus  offered, 
on  which  part  of  the  gas  reaching  the  top  of  the  column 
is  condensed;   this  furnishes  a  reflux  liquid. — F.   Sc  i.n. 

Atmospheric  air;  Process  and  apparatus  foi  liquefying 
'mil  separating  gaseous  mixtures,  especially  — .  F. 
Schmidt.  Fr.  Pat  403,630,  June  3,  1909.  Undet  l..t. 
I  bv.,  Dei  12.  1908. 
I'u:tiai.  liquefaction  of  the  compressed  and  cooled  air  is 
effected  by  utilising  its  energy  in  driving  a  motor,  such 
as  a  turbine,  provided  with  separate  receivers  for  the 
uncondensed  gas  and  the  liquid  produced.  The  special 
feature  of  the  apparatus  i  that,  instead  of  the  usual 
paddles,  the  resistance  sulfates  of  the  turbine  are  con- 
structed of  gauze  or  of  metallic  filaments  arranged  like  the 
bristles  on  a  cylindrical  brush.  The-  entering  air  'is  thus 
divided  into  a  number  of  Hue  jets  which  constantly  mix 
with  each  other,  as  the  motor  rotates,  and  also  come  into 
contact  with  the  liquid  particles  carried  round.  This 
brings  about  a  continual  washing  of  the  expanded  gas 
by  the  portion  already  liquefied,  and  a  consequent  more 
thorough  separation  of  the  more-  \olatile  nitrogen  from 
the  oxygen.  This  separation  is  rend,  red  more  perfect 
by  heating  the  licpiid  collecting  in  the  receiver  by  means 
of  a  coil,  through  which  the  entering  compressed  air  is 
made  to  pass.  SO  as  to  drive  off  retained  nitrogen  and 
leave  a  liquid  very  rich  in  oxygen.     The  current  of  gaseous 

nitrogen  pa-sing  out  at  the  upper  pail   of  the  apparatus  is 
by  baffle-plates  or  the-  like,  to  separate  any  liquid 
particles  from  it. — F.  Sen.. 


gases  [neon  and  helium};    Process  ami  apparatus 

extracting from  thi   air.     Soc.  L  Air  Liquide  (Sob, 

Anon,  pour  l'Etude  el  I'  Exploit. de-  Prot  edes  i  ■.  (  laude), 
I'..  Pat  403.777.  Oct  3,  1908. 
Tut:  apparatus  is  a  modified  form  of  that  desi  I'ibed  in 
Pr.  Pat  398,580  oi  1908  (this  .1..  1909,  884).  The'  most 
volatile  portion  of  the  air.  not  condensed  in  the  system 
of  vertical  tubes  linn  described,  is  led  through  a  special 
pipe  io  tin-  tcqi  of  the-  rectifying  column,  where  u  ascends 
a  spiral  tube  which  is  cooled  by  the1  licpiid  nitrogen  entering 
the  column.  Under  the  influence  of  the  cold  and  pressure, 
the  last  traces  of  nitrogen  are  thus  condensed  and  flow 
down  the  spiral,  leaving  gas  very  rich  in  neon  ami 
helium   to   pass  e.n  and   be  collected. — F.  SoDN". 

Sulphur;  Process  foi  preparing  stable  suspensions  m 
colloidal  solutions  of  — — .  L.  Sarason.  Ger.  Pat 
216,824,  Nov.  20,  1907. 
When  solutions  of  alkali  thiosulpliates  in  glycerin  are 
decomposed  by  acids,  white  emulsions  of  sulphur  are 
obtained,  which  will  keep  for  one  or  more  days.  If  the 
reaction  is  carried  out  in  presence  of  gelatin  or  other 
thickening  agent,  stable  solutions  are  obtained  which  arc 
either  transparent  or  fluorescent  :  aqueous  gelatin  solu- 
tions  under   the   same   conditions  soon   become   turbid. 

— T.  F.  B. 

Sulphur    null    selenium;     Process    jot    preparing    stabh 

suspensions  or  colloidal  solutions  of  .     L.  Sarason. 

Ger.   Pat.   216,825,   Sept.    12.   1908.     Addition  to  Ger. 
Pat.  21H.S24.  Nov.  20,  11107  (see  preceding  abstract). 

Any  reaction  which  furnishes  nascent  sulphur  may  lie- 
carried  out  in  glycerin  solution  to  produce  -table  sus 
pensions :  suspensions  of  selenium  may  also  be  made 
in  the  same  way.  For  example,  a  saturated  solution  of 
sulphuretted  or  seleniuretted  hydrogen  in  glycerin  is 
decomposed  bv  sulphur  dioxide  or  selenious  acid,  respec- 
tively.—T.  F.  B. 

Nitric  acid  from  mixtures  of  nitrogenous  gases  and  water  ; 

Process  of  manufacturing .     Salpetersaure  Industrie- 

Ges.,     Gelsenkirchen.     Germany.     Eng.     Pat.     23,385, 
Nov.  2.  1908.     Under  Int.  Conv..  Nov.  2.  1907. 

Ski  Addition  of  Nov.  2,  1908,  to  Fr.  Pat.  374.237  of  1906  ; 
^this  .1..   1909.  473.— T.  F.  B. 

Concentrating  acids  ;  Continuous  process  of  and  apparatus 

for .     Aktiebolaget   Swedish   Nitric   Synd..   Stock- 
holm.       Eng.    Pat.    10.591.    May   4.  1909.     Under  Int. 
Conv..   May   6,    1908. 
.See  Fr.  Pat.  4ol'.o7s  of  1909  ;  this  .1.,  1909.  1197.— T.  F.  B. 

Limi  :   Process  of  purifying  and  revivifying  spent  or  wasti 

.     J.  G.  Jones,  Carthage,  N.Y.,  U.S.A.     Eng.  Pat. 

0411.  .March  17.  1900. 

See  Fr.  Pat.  401.803  of  1909  ;  this  J..  1909.  112b.  Refer- 
ence is  directed  in  pursuance  of  Sect.  7.  Sub-sect.  4.  of  the 
Patents  and  Designs  Act.  1907.  to  Eng.  Pats.  91  of  1876, 
3151  of  1877.  744b  of  1886,  and  13,001  of  1901.— T.  F.  B. 

Ammonia,   etc.  :    Process  of  making  and  recording . 

W.     .1.     Dunnachie.     Coatbridge.      U.S.     Pat.     943.399. 
Dec.    14.    1909. 

SEE  Yr.  Pat.  385,000  of  1907  ;   this  ,1.,  1908,  496.— T.  F.  B. 

Ammonium  sulphate  from  distillation  gases  ;•  Process  for  tin 

manufacture    of .     Gewerksohaft    der   Steinkohlen- 

zeche  "  Mont-Cenis.'    Sodingen,  Germany.     Eng.    Pat. 
1 1.442.  May  14.  1909.     Under  Int.  Conv.. "May  15.  1908. 

See  Fr.  Pat.  403.050  of  1909  ;  this  ,1..  1909.  1308. 

— T.  F.  B. 

Alumina  silit alt  OT  artificial  zeolite.  R.  (Jans,  l'ankow, 
Assignor  to  J.  D.  Riedel  A.< :..  Berlin.  U.  S.  Pat.  943,535, 
Dec.   14.   1909. 

Si  i   Fr.  Pat  374,625  oi  1907  ;  this  J.,  1907,  872.— T.  F.  B. 
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II  ,w  impound  and   proa  .    of  making  tin    tame. 

R  ii.  it,, ml.  Munioh,  Germany.  I'.s.  Pa*.  944,957 
Dee    28,   1909 

I         .  11,682  ol  1908;   thii  J  -  1908,  1152.     T.  F.  B. 

Silicidi  '/.  metallic .       Cie.     Gen. 

d'Kl.  de    Bocel,    Fra Eng.    Pat,   5799, 

III    1909.     1  mi.  i  Int.  Conv.,  Maroh  31,  1908. 

38,730oi  1908  .  this  J  .  1908,948     T.  F.  B. 

/>    rtctpta  •  E.    Herrmann.    (Jster, 

Switzerland      U.S.   Pat,  944,435,   Deo.  28,   1909. 

Fr.  Pat.  398,448  of  1909;  this  J.,  1909, 880.      I    I'   B. 

I  He  tin      \f  dividing-        into  its  elements  by  fracliona 

distillation,  M,  Hazard-Flamand,  St.  Vrain,  France, 
Eng.  Pat  28,720,  Dec.  9,  1908.  Undei  Int.  Conv., 
H..  .   10,   1907. 

'."i  881    i  1907  .  tin-. I..  1909,  310.     T.  F.  B. 

Method  oj  dividing info  its  >/•  nn  nts  by  fractional 

distillation.  M.  Qazard-Flamand,  St.  Vrain,  France. 
Eng.  Pat  27,592,  Deo.  18,  1908.  CJndei  Int.  Conv., 
Sept.  I*.  Puis.  Addition  to  Eng.  Pat,  26,720  oi  1908 
dated  Dec.  10,  1907. 

Addition   oi   Sept.    18,     1908,    to    Fr.    Pat  394,881 
of  1908:  preceding.  -T.  F.  B. 

Oasts  [an       Method  o/  liquefying  and  separating  mixtun 
of—     .   F.  Schmidt,  Wilmersdorf,  Germany.    Eng.  Pat. 
13.034,  June  :t.  1909.     Onder  Int.  Conv..  Deo.  12.  H/OS. 

Sks  Fi     Pal    403,630  of  1909 ;  preceding.— T.  F.  B. 

Hydrogen-gas  generator.     G.   F.  Jaubert,  Paris.   G.S.  Pat. 
943,022,  Doc.  14.  1909. 

Fr.  Pat.  381,606  of  1906;  this  J.,  1908,152.     T.  P.  B. 

Manufacturi  of  cellulosi  from  straw,  etc.     [with  oxalic  acid 
oduct].     Fr.    Pat    103,518.     Set    V. 


VIII.— GLASS  ;    CERAMICS. 

Glast  of  a- rays  on  .     E.  Rutherford.  Phil. 

Mag..  1910,  19.  192-194. 

The  coloured  anas  or  pleoohroic  halos  observed  in  brown 
mica,  which  arc  spherical  in  shape,  invariably  contain  at 
their  centra  a  minute  crystal  of  zirconitc.  or  more  rarely 
of  apatite  both  of  which  minerals  are  relatively  rich  in 
radium.  The  average  radius  of  the  halos  is  about  0-04  mm., 
which  is  also  about  the  range  of  the  most  penetrating 
o-rays  from  uranium-radium  products  in  a  material 
snob  as  mica.  Hence,  Joly  (Phil.  Mag..  March.  1907) 
concluded  that  the  halos  arc  due  to  the  action  of  a-rays 
from  radium.  The  author  has  observed  a  corresponding 
affect  in  glass  exposed  to  a-rays.  A  large  quantity  of 
purified  radium  emanation  was  condense. 1  in  a  capillary 
tube  of  soda  glass  (0"6  nun.  external  diameter),  and  then 
left  for  about  one  month,  during  which  most  of  it  was 
transformed.  On  then  observing  the  tube  under  the 
microscope,  a  reddish-coloured  area  was  seen  to  surround 
the  whole  length  of  the  capillary,  the  distance  between 
the  edge  of  the  capillary  bore  and  the  edge  of  the  coloured 
area  bein^  11-039  mm.  throughout,  notwithstanding 
wide  variations  in  the  bore  of  the  capillary  along  it-  let 
The  line  oi  demarcation  between  the  ...loured  and  un- 
eoloured  glass  was  quite  sharp. — A.  S. 

Colli.  .    Adsorpt  .     P.  Rohland. 

Z.  anorg.  Chem..   1909,  65.  108-109. 

The' colloidal  hydroxides  in  clays  (this  ■!..  1909,  1250] 
have  the  power  of  absorbing  oxygen-containing  substance-. 
such  as  water,  alcohol,  and  acetone,  but  are  impervious 
to  those  not  containing  oxygen,  such  as  benzene,  tolu 


or  carbon  bisulphide  :  an  exception  to  thelattet  stat at 

however,  is  found   in  the  unsaturated  hydrocarbons  of  the 

•■thvlenr    a.  el  j  l.i..    ■  i  si  bed. 
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Sheet  "i  /'I'll'  glasf  .    Apparatus  foi   making  — 
Quertinmont,    Poinl    Marion,    Pa.,    I    9  V     Hng. 
18,322,  Aug.  9,   i 

A    i, .vi  vim  k.    consisting    of    a    trou  ided    with 

trunnions,   has  a  cover   which   fits  into   it  ai  ! 

a    piston    or   follower.     The   cover   is    provided    with    a 

longitudinal   slot   and    in.au-    ■.</..   extensible   bent    rod 

clamps,  with  turnbucklea)  are  providedfor  exerting  pn 

on    the  cover.     When  the  container  has  been  fined  with 

molten  gla--.  it  is  inverted  on  its  trunnions,  so  that  a  -ho  i 

,.(  glass  issues  from  I  lie  slot,  the  rate  of  ll.ivv    being  a.  <  del 
ated    at    will    by    pressure    OD    the    cover.       By    this    li 

plate-  and  sheets  oi  glass  are  obtained  without  conta.  I  ol 
the  surface  with  any  tools  or  implements.     H.  H.  S. 

Semi-liquid  quartz  and  lil  material,  Method  of  forming 
bodies  Iron  —  -.  A.  Voelker,  B.  ml.  Germany. 
Eng.  Pat.  18,713,  Aug.  11,  1909. 

The  method  consists  in  inserting  into  a  hot  plastie  mass 
of  semi-liquid  quartz  sonic  foreign  body  capable  of  being 
wholly  or  partially  gasified  bj  the  heat,  so  that  th.  pressure 
of  the  developed  gases  will  blow  the  mass  into  the  form 
of  a  mould  or  hollow  body.  The  foreign  body,  such  as 
paper,  a  potato,  or  a  salt  easily  decomposed  by  heat, 
may  be  introduced  into  a  cylinder  of  semi-liquid  or  plasti. 

ii.nl/.  and  by  -que.  /ant;  the  ends  of  the  cylinder  with 
suitable  tools,  the  mass  may  be  blown  into  a  hollow  vessel 
by  the  pressure  of  the  gases  developed  within  it. — \V.  C.  H. 

Artificial  teeth ;   .'//>'  in  baking  or  burning . 

H.      Wienand.      Frankfort-on-. Maine.      Germany.      Eng. 
Pat.  13,843,  June  12.  1909. 

SKEGer.  Pat.  214,282  of  1908;  this  J..  1909, 1200.— T.F.B. 

Elertiic  furnact    for  baking  brick*,  pottery,  etc.     Fr.  Pat. 
404,208.     See  XI. 


IX.— BUILDING  MATERIALS. 

Calcium    ■•iljilmii  ;     New   mode   of   preparing   th*     • 

anhydrous     modification     of     .     P.     Rohland.     Z. 

anorg.     Chem..  1909.  65.  L05  -  107. 

Hemihydhated  or  dihydrated  calcium  sulphate  is  dis- 
solved  in  hot  concentrated  sulphuric  acid  ;  the  substance 
which  separates  on  cooling  is  found  to  be  anhydrous,  and 
to  have  the  same  speed  of  hydration,  the  same  hydraulic 
qualities  and  mechanical  strength,  as  "  flooring  plasl 
prepared  by  heating  the  dihydratc  for  a  considerable 
time  at  ."it Hi  — (UK)  C.  There  appear  to  be,  besides 
natural  anhydrite,  four  anhydrous  modifications  of 
calcium  sulphate: — 1.  Kraut's  anhydride,  prepared  by 
long-continued  heating  of  the  dihydratc  on  the  u  lb 
bath  :  speed  of  hydration  unknown.  2.  Van't  Hoffs 
anhydride,  prepared  by  mixing  plaster  of  Paris  with 
1"  20  part-  ut  water,  pouring  off  excess  water  after  an 
hour,  drying,  and  heating  to  l««i  C. for  24  18  hours: 
speed  of  hydration  very  high.  :'..  First  anhydrous  modifi- 
catioi  _  iting  tin 

dihydiate  above   130    ('.  :   does   not    hydra  4. 

Second    anhydrous    modification,     prepared    as    alx 
speed  of  hydration  very  low.     (See  .!-    this  J.,  1903,9 
1908,  855,  858.      J.  T.  D. 

Portland   <  •  nu  ut  ;     Deti  mi 

P.  M.  Petersen.     Tonind.-Zcit..   1909,  33.   L687     L688. 

\  scarbow,  elongated  glass  funnel,  constricted  at  it- 
mouth,  i-  e. nine,  ted  at  its  lowet  extremity  with  one  end 
of  an  mverted  T-tube,  the  other  end  of  which  communi- 
cates, by  way  of  a  regulating  valve,  with  a  rotary  tan  or 
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other  device  for  producing  an  air  current.  The  middle 
limb  of  the  T-tube  is  connected  with  a  vertical  manometer 
containing  turpentine.  When  the  blast  has  been  turned 
on  and  a  constant  wind  pleasure  obtained,  a  weighed 
quantity  of  cement  is  rapidly  introduced  without  loss 
through  the  mouth  of  the  glass  runnel,  by  means  of  the 
following  device  : — The  cement  is  contained  in  »  narrow 
metal  cylinder,  open  at  the  top,  and  attached  at  the  top 
and  at  the  1  ottom  to  two  long  wires  by  means  of  pivots. 
When  the  wins  are  held  parallel,  the  cylinder  is  vertical 
and  can  be  introduced  through  the  mouth  of  the  tunnel. 
By  manipulating  the  ends  of  the  win  3  outside  the  funnel, 
the  contents  of  the  cylinder  may  be  rapidly  shaken  into 
the  funnel  and  the  empty  cylinder  withdrawn,  before 
the  rising  cloud  of  cement  "  Hour  "  can  gain  access  to  the 
cylinder.  At  the  conclusion  of  the  blast,  the  amount  of 
residue  left  in  the  funnel  cives  the  weight  of  cement  not 
"  flour,''  and  by  noting  the  duration  and  the  pressure  of 
the  blast,  weighing  the  residues  in  each  case,  comparisons 
can  be  made  oetween  different  specimens  of  cement. 

— 0.  R. 

Titanium  ;    Determination    of  in    argillaceous   lime-    j 

-/out.-.  H.  M.  Ullmann  and  J.  W.  Boyer.  Chem.  Eng., 
Nov..  1909.  Chem.  News,  1909.  100.  323—325. 
The  influence  on  cement  of  elements  other  than  those 
ordinarily  determined  in  cement  rock  is  of  interest.  Tita- 
nium is  sometimes  present  in  quantity  larger  than  can  be 
Deflected. and  a  direct  method  of  determination  is  useful. 
0-5  grm.  of  the  finely  ground  rock  is  heated  in  a  platinum 
crucible  for  five  minutes  over  a  Bunsen  flame  and  then 
for  five  minutes  over  the  blowpipe  at  a  moderate  tem- 
perature, to  destroy  organic  matter  and  carbonates. 
The  roasted  rock  is  then  ground  in  an  agate  mortar  with 
potassium  pyrosulphate.  and  fused  carefully  over  a 
Bunsen  flame  for  an  hour.  The  fused  mass  is  dissolved 
out  of  the  crucible  by  heating  in  a  beaker  with  150  c.c. 
of  dilute  sulphuric  acid  (1  :  4),  and  then  boiled  for  20 
minutes.  After  cooling,  the  mixture  is  diluted  to  200 c.c. 
with  more  of  the  dilute  acid,  and  shaken  to  separate 
calcium  sulphate  crystals,  and  100  c.c.  are  filtered  into 
a  Nessler  tube.  The  amount  of  titanium  is  then  estimated 
by  Weller's  method  (Bull.  No.  305.  U.S.  Geol.  Survey), 
by  compariug  the  yellow  colour  produced  by  the  addition 
of  hydrogen  peroxide  with  standards  containing  known 
amounts  of  titanium.  The  standard  solution  is  prepared 
from  the  double  fluoride  of  potassium  and  titanium  in  a 
-imilar  manner  to  that  of  the  test  sample.  If  great 
accuracy  is  required,  it  will  be  necessary  to  allow  for  the 
slight  colour  due  to  ferric  sulphate  in  the  test  solution, 
which  may  be  done  by  adding  sufficient  of  a  solution  of 
ferrous  sulphate  oxidised  by  hydrogen  peroxide  to  the 
standard  tubes.  Vanadium  will  produce  a  colour  under 
the  conditions  of  the  test  ;  therefore  after  the  colour 
of  the  test  solution  has  been  matched,  a  drop  of  hydro- 
fluoric acid  should  be  added  to  the  tube,  when  the  colour 
should  be  at  once  discharged  ;  if  any  portion  remains,  this 
amount  has  been  produced  by  vanadium  — J.  H.  J. 

Patents. 

Refractory  bricks  and  the  Hie  :   Manufacture  of .  and 

treatment  of  moulders'  sand.     A.   Poulson.   Farnworth. 
Eng.  Pat.  1844,  Jan.  8,  1909. 

•  Jelatinous  silica  free  from  carbonates,  which  may  be 
prepared  by  mixing  dilute  hydrochloric  acid  with  a  solution 
of  sodium  silicate,  is  used  in  the  manufacture  of  refractory 
articles  from  sand,  blast-furnace  residue,  or  similar  pul- 
verised material,  so  that  such  articles  when  subjected  to 
high  temperatures  do  not  give  off  carbon  dioxide.  Gela- 
tinous silica  free  from  carbonates  may  also  be  used  to 
revivify  spent  moulding  sand,  or  to  render  a  sand  suitable 
for  moulding. — W.  C.  H. 

Peat  bricks,   building  blocks,   and  the   til-  ,     Method  for 

making .     E.  C.  Kortling.  C.  C.  R.  Jsu  ntech,  and  E. 

Saner,  Kassel,  Germany.     Eng.  Pat.  6958,  Mar.  23,  1909. 

Peat  cut  directly  out  of  the  soil  without  being  pressed  or 
moulded  is  saturated,  after  being  dried,  with  a  Bolution  of 
water-glass.     According  to  a  second  process,  the  unpn  ised 


peat  is  simply  coated  with  a  fireproof  material  such  as 
water-glass.  Blocks  so  made  may  be  used  for  walls  having 
to  carry   no   weight.      H.  H.  S. 

1/  14  ralmaterialaandtht  Uki  jor  street  and  road  construction'^ 
ihthod  of  preparing .  Composition  for  paving  pur- 
poses. Paving  composition.  J.  H.  Amies.  Assignor  to  The 
Amu-  Asphalt  Co..  Philadelphia.  Pa.  IT.S.  Pats. 
942,235,  942,236,  and  942,237,  Dec.  7.  1909. 

ill  Heated  asphalt  is  mixed  with  hot  water  to  induce 
foaming  ol  the  asphalt,  and  during  the  foamiug,  cold 
mineral  or  fibrous  matters  are  added  in  successive  small 
quantities  to  the  foaming  mass,  so  that  they  are  coated 
by  a  self-acting  process."  (2)  Mineral  matteis  are 
coated  with  a  light  oil,  then  mixed  with  hot  asphaltic 
cement,  and  then  again  with  cream  of  calcium  hydroxide. 
(3)  Calcium  oxide  or  hydroxide  is  added  to  a  mixture  of 
coal  tar  and  crushed  stone.. — H.  H.  S. 

Blast  furnace  slug;  Machine  for  the  treatment  of in 

the   manufacture  of  cement.     G.  F.  Metzger.  Manchester. 
Eng.  Pat.  15.165,  June  29,  1909. 

The  machine,  which  is  for  use  in  the  granulation  of  molten 
blast-furnace  slag  preparatory  to  the  manufacture  of 
cement,  consists  of  a  series  of  rotating  chums  mounted  on 
horizontal  axes  arranged  around  a  central  drum,  all  of 
them  being  driven  at  variable  speeds,  but  in  the  same  direc- 
tion. The  molten  slag  passes  directly  from  the  furnace 
through  a  shoot  on  to  the  top  drum.  and.  overflowing 
therefrom  falls  on  to  other  drums,  at  the  same  time  being 
thoroughly  granulated  by  means  of  fluid  forced  under 
pressure  from  the  drums.  The  granulated  material  is 
thrown  by  the  rotating  drums  on  to  water-cooled  walls, 
whence  it  is  continuouslv  removed  by  a  travelling  conveyor. 

— H.  H.  S. 

Portland    cement    surfaces;  Process    of    treating and 

product.     M.    Toch.    New    York.     U.S.    Pat.    943.327, 
Dec.  14,  1909. 

A  mixture  of  a  vegetable  oil  containing  a  dissolved  free 
organic  acid  and  a  finely  divided  inert  solid  in  suspension, 
is  applied  to  Portland  cement  surfaces  in  order  to  convert 
the  calcium  compounds  in  the  cement  into  a  hard  organic- 
acid  salt,  and  simultaneously  to  provide  the  cement  with 
a  rough  surface  to  which  a  finishing  coating  is  afterwards 
applied.  The  claims  also  include  Portland  cement  con- 
structions which  have  a  rough  superficial  layer  containing 
an  organic  calcium  salt,  and  a  finishing  coat  super- 
imposed upon  and  adhering  to  the  rough  layer. — \V.  C.  H. 

Portland    cement ;  Process    and    apparatus    for    seasoning 

\  weathering] .     T.  A.  Edison,  Orange,  N.J..  Assignor 

to  Edison  Portland  Cement  Co.,  Stewartsville,  N.J.  U.S. 
Pat.  941.630.  Nov.  30.  1909. 
The  process  consists  of  passing  hot  air,  aqueous  vapour 
and  products  of  combustion,  at  a  temperature  exceeding 
100GF..  over  Portland  cement  contained  in  an  apparatus 
which  comprises  a  mixing  chamber  and  a  storehouse  com- 
municating with  one  another. — 0.  R. 

Slag;    Process  for  producing  granulated from   refuse 

for  artificial  stone.     H.  Stein,  Cologne.  Germany.     Eng. 
Pat.  1 18.  Jan.  2,  1909.     Under  Int.  Con  v..  Feb.  27,  1908. 

See  Fr.  Pat.  391,059  of  1908;  this  J.,  1908,  1128.  Re- 
ference is  directed  in  pursuance  of  Sect.  7.  Sub-sect.  4, 
of  the  Patents  and  Designs  Act,  1907,  to  Eng.  Pats.  21,954 
of  1898  and  7521  of  1905.— T.  F.  B. 

Refractory  product.     Fr.  Pat.  403,903.     See  IIb. 


X.— METALS  ;     METALLURGY,    INCLUDING 

ELECTRO-METALLURGY. 

Ferric   oxide  ;     Reduction    of by   hydrogen   and  by 

cation  monoxide.     S.  Hilpert.     Bc-r..  1909.  42.  4575 — 
4681. 
Tin:  temperature  at   which  reduction  of  ferric  oxide   by 
hydrogen  begins,  depends  upon  the  source  and  previous 
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treatment   erf   the  oxide.     Whethei    produced   from   the 

lal ■  fr<  mi  the  precipitated  hydroxide,  if  the  oxide 

not  been  heated  beyond 800      560    Creactionbi 
180      290    C  ;    but  at  a  temperature  above  1000   C. 
■  he  oxide  from  oxalate,  and  about   900     I 
hi  the  oaw  of  that  from  hydroxide,  a  moleonhu  ohange 
ire,   and    the    temperature   of    initial    redaction    rises 
to  330      350  ( '.     Specular  iron  ore  begins  to  be  reduced 
temperature.     It     was    found    impossible 
to  produce  definite  fowei  oxides  of  iron  i  Fe^t >,  or  Pel  I 
reducing     ferric   oxide    in    hydrogen:  some  metallic   iron 
formed,  even  before  the  amount  of  rciln.ti.iu 
was  enough  to  correspond  with  the  conversion  of  the  whole 
sample    into    magnetic    oxide.     Winn   carbon    mono 
u.i-   substituted   for  hydrogen  the   same   was   the  case 
(the  temperature  of  initial  reduction  was  240   ('.),  and  the 
formed  caused  deposition  of  carbon  in  the  manner 
idy    well    known.    This    reduced    iron    appeared    to 
contain    chemically    combined    carbon,    and    is    pos  iblj 
< .nicntitc.-    .1.  T.  1). 


>/■./]  Martin  procaM  with  fluid  pig  iron.     W.  Schdanow. 
Stab]  n.  Keen,  1909,  29.  1930-    1935,  1987-    1991. 

A  LABOI  number  of  tallies  are  given  showing  the  working 
details  of  an  open-hearth  furnace  using  molten  pig  iron 
i  pans  holding  tiftoen  tons  conveyed  to  the  furnace  by 
a  locomotive.  It  was  found  inadvisable  to  ust  magnesite 
for  repairing  the   furnace,  as  it  nearly  all  appeared  in  the 

slag,  and  it  whs  necessary  to  wait  for  it  to  adhere  to  the 
walls  before  running  in  the  charge.  Dolomite  gave 
very  much  better  results.  When  working  with  strongly 
heated  ore.  it  was  found  that  siliea  appeared  early  in  the 

reaction,  especially  if  the  boiling  was  vigorous,  i 
derived  hugely  from  the  arch,  while  the  bath  suffered 
most  between  taking  the  first  and  second  test.  It  was 
ealeulated  that  the  arch  would  survive  thirty  charges. 
A  number  of  analyses  of  the  metal  and  Blag  arc  given, 
as  well  as  calculations  on  the  calorific  economy.--  A.  H.  C. 


Electric    [iron]    smelting    with    tin    Oirod   furnace.      W. 
Borchers.     Eng.  and  Min.  J.,   1909,  88.   1113-1117. 

A  iif.si ■HirTiiis  is  given  of  two  of  the  latest  type  of  the 
Girod  furnaces  in  use  at  Ugine,  Frame,  treating  respectively 
2]  and  12  tons  of  iron  per  charge.  The  furnaces,  which 
arc  of  the  tilting  variety,  area  combination  of  the  resistance 
and  arc  heating  types.  The  metal  to  be  smelted  forms  one 
electrode,  the  other,  consisting  of  one  or  more  carbon 
Mocks,  descends  vertically  through  the  cover  of  the 
furnace,  and  forms  an  arc  with  the  refining  slag.  The 
distribution  of  the  electric  current  evenly  through  the 
molten  metal,  and  its  consequent  thorough  agitation. 
is  ensured  by  having  a  number  of  pure  iron  conductors, 
Ol  contact  pieces,  of  small  cross-section,  passing  through 
the  bottom  of  the  furnace  and  arranged  at  equal  distances 
from  the  centre.  The  current  divides  itself  amongst 
the  contact  pieces,  the  conductivity  of  which  is  equalised 
by  water-cooling  their  outer  ends.  The  total  duration 
of  smelting,  from  charging  in  the  scrap  to  casting  the 
ingot,  is  about  eight  hours,  and  the  power  required  about 
800  to  900  kilowatt-hours  m  a  large  furnace,  and  900 
to  1000  in  a  small  furnace,  per  ton  of  steel.  The  con- 
sumption of  carbon  electrodes  is  about  12  to  15  kilos. 
per  ton  of  steel,  including  the  short  pieces  remaining  in 
the  holders.  The  lining  of  the  furnace,  which  consist - 
of  calcined  dolomite,  will  stand  80  or  more  charges  with 
only  occasional  repairs  to  the  side  walls,  and  if  molten 
charges  be  exclusively  employed,  the  linings  may  last 
two  or  three  times  as  long.  The  furnace  covers,  however. 
require  renewing  after  20  to  30  charges,  the  covers  of 
the  larger  furnaces  having  the  shorter  life.  A  two  and 
a  half  ton  furnace,  including  regulators  for  the  electrodes. 
measuring  instruments,  tilting  device  mechanism,  and  the 
conductors  from  the  furnace  to  a  dynamo  or  transformer 
near  the  furnace  room,  costs  about  £600,  and  a  twelve 
ami  a  half  ton  furnace  about  £1200.  The  manufacturing 
of  the  electrodes  is  stated  to  be  between  2s.  4d. 
and  3s    2d.  per  ton. — F.  R. 


Iron  careen  nil.., i-      I'll.,,,,/  i,/  tli,  melting  ami  tolidijying 
change*   in  X.   Qutowsky.     Metallurgie,    1909, 

8,  731     736,  737—713. 

inr  author  has  re-investigated  the  diagram  ol  Carpenter 
and  Keeling  (this  J.,  1904,  808  .  and  givi     a  new  diagi 

confirming  their  results,     Alloys  of   t> o.".77  to    i-u 

per  cent,  of  carl iontent   wen    examined,     s 

of  ah  mi  in  weight  having  been  heated  in  a  plati- 

num  boat,   bem  ath  fa  ,  in  a   krj 

furnaci .  wen   kept  at  the  required  t 

minutes  and  then  quenched  at  8  C.  After  heating   i 

of  the  same  alloy  to  temperatun  raryii  Eroi  I  1 20  C. 
io  |23<>  (.'..  the  changes  in  -incline  were  traced  out  bj 
microscopioal   examination.     In   ordei    to   di  the 

n  latiou-hip  oi  the  solution  oi  carbon  in  iron  to  the  iron 
carbide  or  cementite,  the  author  carried  out    a    nui 
of  cementation   experiments  on   Swedish   nail   iron,  0-041 
per  cent,    of   carbon,    while   east    iron.    3'74fi    |»  i    cent,    "I 

carbon,  and  grey  cast  iron,  2-263  per  cent,  of  graphite  and 
0-311  percent,   of  combined   carbon.     The   cementation 

was  carried  out  in  graphite,  animal  charcoal,  and  a  mixture 
of  sugar  charcoal  and  barium  carbonate,  at  temperatures 
varying  from  '.loll  ( '.  to  1120'  ( '.  The  results  arc  given 
in  a  diagram.  The  author  also  investigated  the  effei 
the  rate  of  thermal  change  on  the  structure  and  coinpo. 
sition  of  white  and  grey  cast  iron.  It  was  found  that 
the  melting  point  was  lowered  by  slow  heating  (this  effect 
is  attributed  to  the  decomposition  of  the  cementite),  and 
that  white  iron  passes  into  grey  iron  before  melting.  The 
paper  is  illustrated  by  nine  diagrams  of  cooling  curves, 
and  twenty-five  mieiophotograms. — A.  H.  C 

Steel;    Tht    structure  of  at  high    temperatures.     A. 

Baykoff.     Metallurgie.  1909,6,  743—745. 

The  author  corroborates  the  definition  of  austenite  by 
1/'  (  liatcliei .  viz-,  that  it  is  a  solution  of  carbon  in  y-iron. 
and  can  only  be  obtained,  and  even  then  rarely,  by  quench- 
ing quickly,  and  that  there  is  no  pure  austenite  at  ordinary 
temperatures,  but  only  a  mixture  of  austenite  and  marten- 
site.  Maurer  probably  obtained  the  purest  austenite 
in  a  steel  containing  2  per  cent,  of  manganese  and  2  per 
cent,  of  carbon  by  quenching  in  ice  from  Mini  C.  In 
order  to  control  this  view  of  l.e  Chatelier,  and  recognis- 
ing that  etching  after  quenching  docs  not  represent 
the  condition  at  the  high  temperature,  since  the  change 
of  y-iron  is  very  rapid,  it  is  necessary  to  observe  the 
condition  of  the  alloy  at  the  temperature  at  which  the 
austenite  is  stable,  i.e.  between  700  ('.  and  1200°  ('. 
The  author  obtained  very  good  results  by  heating  the 
steel  in  the  porcelain  tube  of  an  electrical  resistance 
furnace  through  which  a  stream  of  pure  hydrogen  had 
been  passing  for  some  hours;  a  current  of  hydrogen 
chloride  for  a  few  seconds  etched  the  metal  at  the  required 
temperature,  and  the  hydrochloric  acid  was  then  removed 
by  hydrogen  passing  f,,r  two  or  three  hours.  Steels  varying 
in  carbon  content  from  1-94  to  11-12  per  cent.,  and  contain- 
ing from  0  to  u-73  percent,  of  manganese,  were  investigated, 
being  etched  at  1 1 20  C.  They  ail  showed  the  same  poly- 
hedral crystalline  structure,  similar  to  that  of  the  social 
non-magnetic  steel  of  Maurer.  The  results  obtained  are 
very  different  from  the  structures  of  (hilled  alloy-,  and  the 
method  promises  interesting  results.  Ten  microphotOa 
grams  illustrate  the  paper. — A.  H.  CL 

Carbon   monoxide ;    Determination   of  in   steel.     E. 

GoutaL     Comptes  rend.,  1909,  149,  1129—1131. 

The  gas  disengaged  during  the  solution  of  steel  in  copper 
chloride  (this  J.,  1909,  477)  was  passed  through  a  -erics 
.  if  t  ubes  containing  known  quantities  of  diluted  defibrinatcd 
blood,  the  number  of  these  tubes  in  which  the  hemoglobin 
had  been  converted  into  the  carbon  monoxide  compound 
was    determined    by    spectrosco]  ition,    and    the 

amount  of  carbon  monoxide  calculated.  The  results 
agreed  with  those  obtained  by  the  iodic  anhydride  method. 
It  was  thus  found  that  the  proportion  of  carbon  monoxide 
was  independent  of — 1.  The  quantity  of  material  taken. 
2.  The  time  taken  in  dissolving.  3.  The  acidity  of  the 
copper  solution.  4.  The  substitution  for  euprie  chloride 
of  a  solution  of  iodine  in  potassium  iodide.     5.  The  nature 
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of  the  gas  (air  or  nitrogen)  used  to  wash  out  tin-  appai  it  us. 
Examination  of  ■  largo  number  of  samples  showed  that  the 
percentage  of  carbon  monoxide  does  not  rise  above  0-01  »■ 
that  i;  i>  nearly  constant  for  all  ordinary  steels  containing 
0-3  par  cent,  or  more  of  carbon  .  that  nickel-steels  contain 
less  than  ordinary  steels  ol  the  name  carbon  content  : 
and  that  ohromium-steels  resemble  ordinary  steels  in  their 
conteir  d  monoxide.    -I.  T.  D. 

- 

ehroHifiim.  and  nichl .«      — .      E.  ]  OomptSS 

rend..   1909,  149.   1131      L132. 
Tin.   metal  is  dissolved   in   hydrochloric  or  nitric  acid. 
The  solution  is  heated   to   boiling,   and  a    I  IS  of 

strongly  alkaline  solntion  of  sodium  hypobromite  added  : 
it  is  then  boiled  for  some  minutes  and  filtered  through 
a  plug  of  cotton.  The  precipitate  of  iron  and  nickel 
(with  any  cobalt  and  manganese)  peroxides  is  dissolved 
in  dilute  hydrochloric  acid  and  the  Gltei  well  trashed; 
the  precipitation  by  hypobromite  is  repeated  (to  separate 
any  traees  of  chromium,  molybdenum,  and  vanadium 
retained  by  tin  original  precipitate),  the  precipitate 
filtered  off  and  thoroughly  washed.  The  iron  and  nickel 
can  then  l>e  separated  from  one  another  by  means  of 
ammonia.  The  chromium  in  the  filtrate  is  reduced  by 
alcohol  and  precipitated  by  ammonia,  and  the  molybdenum 
and  vanadium  can  then  be  separated  by  any  of  the  usual 
methods,  pcferably  that  of  Carnot  (Oomptes  rend..  June  -1. 
1887).  as  manganese  vanadate. — J.  T  D. 

Amalgamation  .  mical  platt  .     F.  E.  Carey. 

Mining  J.,  June   12,    1909.     J.  Chem.,   Met.  and  Mi'n. 
S.    \n.r.,.   L909,  10.  148. 

The  new  method  of  amalgamation  is  designed  to  extract    I 
practically  all  the  values  from  an  oie.  in  one  operation, 
and     render    subsequent     cyaniding     unnecessary.     The 
apparatus  consists  of  a  sluice-box  of  suitable  width  and    i 
40  feet  or  more  in  length,  having  a  copper  bottom  which    ' 
forms    the   cathode.     (Jraphite    anodes    are   arranged    to 
conduct   the  current   into   the  pulp  flowing  through   the 
sluice-box,  the  current  being  about  0-5  ampere  per  Bq.  ft. 
of  cathode  surface  at  5  to  10  volts.     The  ore  is  generally 
ground  to  about  80  mesh  (linear)  and  mixed  with  solutions 
of  mercury,  sodium,  and  other  salts  before  passing  through 
the  sluice-box.     The  most  important  part  of  the  process 
is  the  constant  uniform  deposition  of  mercury  on  the  copper 
bottom  of  the  box.     The  increased  activity  of   mercury 
when   freshly  deposited   from   solution   enables   "  rusty 
greasy,    or    pyiitic    gold    to    be     readily     amalgamated. 
•'Fouling'"  or  "  sickening "  of    the  plates  ;s   prevented 
by  the  liberation  of  nascent  hydrogen. — F.  R. 

olutioiu   and   diim    residues  carrying   d     olved 

aold ;    Assay  oj  .     A.    Whitby.     J.    Chem.,    Met. 

and  .Min.  Soc.,  S.  ifriea,  L909,  10.  134— 136. 
Twenty  assay-tons  i."">83-3  c.c.)  of  the  cyanide  liquor 
are  shaken  with  IS  to  20  c.c.  of  a  15  per  cent,  solution  of 
crystallised  copper  sulphate  and  acidified  with  about  7 
or  8  e.c.  of  sulphuric  acid  il — .">).  After  again  shaking, 
20  to  30  c.c.  of  a  lo  per  cent,  solntion  of  crystallised 
-odium   sulphite   is  added  and   the   whole   is  occasionally 

agitated  during  ".to  lo  ni i.        The  precipitate  it  filtered 

off,  transferred  to  a  dry  pot,  and  fluxed  with  two  assay- 
tons  of  borax  and  one  of  litharge,  with  sufficient  reducing 
material  to  give  a  25-grm.  button.  Waters,  slimes,  solu- 
tions, etc.,  contouring  little  or  no  cyanide  or  Eerrocy le 

arc  first  rendered  faintly  alkaline,  and  sufficient  cyanide, 
in  solution,  added  to  bring  np  their  content  to  n 
O-l  per  cent,  of  potassium  cyanide.  .">  lo  l.  drops  of  a  10 
per  cent. solution  of  potassium  ferrocyanidean  thi  a  Med. 
and  the  assay  proceeded  with  as  usual.  The  partial 
loss  of  dissolved  gold  during  the  diving  of  slimes  pulp 

;  ment  with  the  above  reagent  -  (> 
drying.      In  di-c  ii--irui  H.  A.  White  stated  thai  he  obi 

,ih  -  bj  adding  a  few  drops  cent. 

solntion  of  potassium  ferrocyanide  to  so  assay-tons  of 
solution,  followed  by  sufficient  of  a  saturated  add  solution 
ct  cuprous  chloride  to  bleach  the  first  formed  precipitate 
of  cupric  ferrocyanide.     After  vigorous  stirring,  additional 


cuprous  chloride  is  idded,  which  causes  the  precipitate 
to  settle  readily.  The  cuprous  chloride  is  made  by  satur- 
ating hydrochloric  acid  with  copper  sulphate  and  reducing 

the  solution   with  metallic  copper.--  I".  R, 

Assay  of  acid  washes   resulting  from  the  cyanidi    "•/ 

wp  "  by  tin   net  of  bisulphatt  :    Experiments  on  tJu . 

L    .1.    Wilmoth      J.   Chem.    Met.    and    Min.    Soc.,    R. 
Africa.  1909,  10.   136  -139. 

Tiik  following  method  of  assay  was  found  by  comparison 
to  give  the  highest  and  most  reliable  results  : — 10  c.c. 
of  a  10  per  cent,  solution  of  lead  acetate  was  mixed  with 
10  assay-tens  of  the  solution,  and  15  c.c.  of  strong  hydro- 
chloric acid  added.  When  boiling.  2  gnus,  of  zinc  shavings 
were  added  ami  the  boiling  continued  until  all  the  lead 
sulphate  was  decomposed.  The  precipitate  was  filtered 
off  and  fused  inn lii  borax,  and  the  lead  cupelled.  Pre- 
cipitation by  copper  sulphate  and  zinc  fume  gave  fairly 
good  results,  but  the  lead  button  obtained  by  fluxing  t he- 
residue,  contained  too  much  copper  for  satisfactory 
eupellation.  Both  evaporation  with  litharge,  and  pre- 
cipitation with  alkali  sulphides  gave  very  low  results. 
It  was  pointed  out  that  owing  to  the  high  specific  gravity 
of  the  liquors,  it  was  important  that  the  samples  should 
be  taken  by  weight  and  not  by  volume. — F.  R. 

Gold:    Solvent  effect  of  ferric  and  cupric  salt  sohitiont 

upon .     W.  J.  McCaughey.     .1.  Anu-r.  Chem.    Soc, 

1909,  31.  1261—1270. 
Gold  is  soluble  in  hydrochloric  acid  solutions  of  iron 
alum  and  cupric  chloride.  If  the  concentration  of  the  acid 
or  salt  be  increased,  the  solubility  of  the  gold  is  increased. 
The  rate  of  solubility  increases  more  with  an  increase 
in  concentration  of  acid  than  with  an  increase  in  concen- 
tration of  the  salt.  This  is  more  noticeable  in  the  case 
in  which  a  copper  salt  is  used.  With  a  change  of  tem- 
perature from  38° — 43'  C.  to  9SC — 100°  C,  the  rate  of 
solubility  is  increased  seven  times  in  the  presence  of  an 
iron  salt,  and  thirty-two  times  in  a  cupric  chloride  solution. 
Ferric  salts  act  as  a  solvent  in  the  presence  of  ferrous 
salts,  but  the  solubility  of  gold  is  decreased  if  the  concen- 
tration of  the  ferrous  salt  be  increased.  Hence  in 
precipitating  gold  by  ferrous  sulphate,  a  rather  large 
excess  of  the  reagent  should  be  used,  and  the  mixture 
allowed  to  cool  before  filtering.  Tables  of  solubilities  are 
given.  A  solution  containing  1  grm.  of  iron  as  iron 
alum,  and  25  c.c.  of  hydrochloric  acid  in  125  c.c.  of  water 
dissolved  1  mgrni.  of  gold  in  lii  hours  at  38" — 13°  ('. 
and  2-90  mgrms.  in  185  hours. — F.  Shdx. 

Zinc  oxide  :   Investigations  onthe  in  calcined  caJamim 

and  :</«■  blende.  Limit.  Metallurgie.  1909.  6.  745 — 
747. 
The  author  has  investigated  the  reason  why  more  zinc 
can  be  obtained  from  roasted  calamine,  although  con- 
taining more  or  le-s  silica  and  sulphur,  than  from  roasted 
blende  even  when  it  contains  very  little  sulphur  as  sulphate. 
Muspratt's  solution  of  ammonia  and  ammonium  carbonate 
was  used  tn  extract  the  zinc  oxide,  and  it  is  found  thai 
although  this  j,  nut  a  quantitative  method  for  the -zinc 
in  the  roasted  material,  yet  by  giving  the  amount  of  free 
zinc  oxide,  it  agrees  very  well  with  the  amount  of  zinc 
obtainable  in  practice.  The  results  of  the  experiments 
show  that  some  zinc  oxide  produced  during  roasting 
suffers  a  chemical  change,  and  is  not  extracted  by  Mui 
pratt's  solution,  and  only  'educed  by  a  high  temperature. 
Practice  also  shows  that  blendes  containing  iron  arc  more 
difficult  to  reduce  than  those  tree  from  iron,  yet  the  author 
shows  that  added  metallic  iron  acts  favourably,  while 
bj  prei  ipitating  iron  and  zinc  oxide.-,  and  roasting  them 
together,  il  wasfound  that  a  large  portion  of  the  zinc  oxide 
■id  with  the  iron  oxide,  and  was  not  extracted  by 
Muspratt's  solution,  funning  a  chemical  compound. 
I-YoZii<>,.     analogous     to     I'c.H,.       It     is     cum  hided    thai 

blende-  containing  iron  oxide  do  not  yield  so  much 
zinc,  because  of  the  above  fixing  of  zinc  oxide  by  the  iron 
oxide  during  roasting,  and  not  to  any  complications 
arising    in    the    muffle,    and    that    the    iron    «•    well    a-    th. 

lime  and   magnesia   should    be   removed   before  roasting 

—A.  H.  C. 
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ning  '""'   '""'  "" "   economical  treatment. 
I.mmIi.     Motallurgie,  1909,  6,  717     7 111. 

lime  in  .i i  onverted  into  oolc ilphati 

daring  roasting,  and  is  reduced  in  the  muffle,  giving  up 
it-  tulphui  to  the  iron  present,  as  well  »*  to  the  zini .  thue 
ig  ,i   lo-s  ol  lint .     The  .mill. it    treated   ran    wasl 

blende  » ith  a  6-5  per  ce I  olphui   dioj  id< 

(■p.  or.  1036),  and  found  that  the  ore  was  concentrated 
toaboul  14  per  cent. ,94  per  cent,  of  the  lime  and  magne  is 
being  removed.  This  i-  "I  value  for  transport  reasons. 
I  i  nt  was  onlj   raised  :i  l  per  cent  .  o«  ing  to 

-.,11111    calamine   in   the  blende  b  l   away.     I'    is 

recommended  that  in  ordei  to  avoid  additional  apparatus, 
and  any  in  »   departure,  i"  combine  the  use  of  sulphur 

idi  with  the  original  ore-washing;  this  not  only  Bets 
free  the  liner  particles  of  blende  which  would  otherwise 
be  washed  away,  but  ensures  better  results  on   roasting, 

it  is  considered  that  it  would  l"-  well  worth  the  trouble 
and  coal  ol  practical  proof.     A.  II.  i'. 

and   rimilai    alloys;      [nab/sis   of  , 

I  th<    electrolytic  determination  oj  tin   in   alloys.     E. 

Schurmann   and    II.    Arnold.     Mitt.   Ixgl.  Materialpruf- 

nngsamt,   1909,  27.   170     173, 
l\   the  preeenl   paper  the  application  ol   the   method  of 
analysis  published  previously    this  J.,  1908,1042)  to  alloys 
containing  40— 50  per  cent,  of  copper,  45 — 66  of  tin,  and 
.",     I0i  ony  is  described.     Attempts  were  also  made 

to  determine  the  tin  electrolytically  in  the  filtrate  from  the 
antimony  sulphide,  without  a  preliminary    precipitation. 

Ii  was  found  impossible  t"  separate  tin  accurately  fr 

a  stannous  chloride  solution  or  from  an  acid  oxalate 
solutioi  ood  results  were  however  obtained  in  experi- 
ments with  asolution  of  tin  sulphide  in  oxalic  acid,  rendered 
dine  with  potassium  hydroxide.  The  method  finally 
adopted  was  as  follows:  The  filtrate  from  the  antimony 
sulphide  (toe.  eit.)  is  concentrated  to  150  c.c,  neutralised 
with  potassium  hydroxide,  and  an  excess  of  -  cc.  of  a 
60  per  cent,  solution  of  potassium  hydroxide  added. 
Tin'  tin  is  then  deposited  by  means  "i  a  current  of  5  volts 
and  5  amperes,  using  Frarj  -  apparatus  1 1  his  J.,  1907,  876)  ; 
the  evaporated  water  is  replaced  from  time  to  time. 
When  the  deposition  of  the  tin  appears  to  be  finished 
(3  l  hours  for  about  0*5  grm.  <if  tin),  the  cleai  solution 
i-  faintly  acidified  with  acetic  acid  and  tested  for  tin  with 
hydrogi  n  sulphide.      \   S 

Phosphoi  i  '     .  brass,  and  simliar  alloys  in  presertct 

of  arsenic;  Determination  of  — .  E.  Schiirmann. 
Mitt.  Kgl.  Materialprufungsamt,  L909,  27.  17 1  176. 
The  method  proposed  is  based  on  the  fact  that  phosphoric 
&  nl  i-  not  reduced  by  nascent  hydrogen.  The  solution 
ol  the  alloy  1  *>< '  c.c,  corresponding  to  about  2grms.  oi 
the  sample),  containing  about  20  c.c.  of  concentrated 
hydrochlorii  acid,  is  cooled,  and  about  1-5  grins,  of  an 
alloy  of  zinc  and  magnesium  added  gradually,  in  small 
..in-,  with  frequent  agitation.  The  solution  is  allowed 
to  stand  for  1  hour  on  the  water-bath,  then  filtered,  and 
the  filter  washed  with  warm  water  containing  hydrochloric 
acid.  Tin-  solution  is  treated  with  20  c.c.  of  aqueous 
sulphurous  acid,  boiled  to  expel  excess  of  the  latter, 
am!  B  of  arsenic  still   present   removed  by  pre- 

cipitation with  hydrogen  sulphide.  The  solution  is  then 
evaporated,  the  residue  dissolved  in  a  small  quantity 
ol  water  containing  hydrochloric  acid,  and  the  phosphoric 
acid  precipitated  with  molybdenum  solution  according 
to  Fmkener's  directions.  The  precipitate  is  washed 
with  ammonium  nitrate  solution  and  with  dilute  nitric 
acid  (5  c.i  oi  acid  of  sp.  gr.  1-2  in  lim  c.c),  and  then 
treated  ii    the  usual  waj .     A.  S. 

Alloys   of   nickel  uml  copper.     K.    Vigouroux.     Comptes 

rend..    1909,    149.    1378     1380. 
Nickel-copper    alloys    (made    by    fusing    together    the 
powd  ■    metals   in   a    current    of    dry    hydrogen 

»  hen  subjected  to  the  action  ol  various  acids,  left  residues 
containing  the  elements  in  varying  proportions  dep  ndent 
on  the  conditions  of  experiment.  This  excludes  the 
existenci  of  any  definite  compound.  (See  also  this  J,  1896, 
598,  906;    1907,  153,  826.)     A.  Sbi.d. 


I  anadium    [in     metaUurgit  al    produi 
oj  H.    l\    Watt       Trail      \\.i      \  Tccl 

chein.  and   Met.,   Boulder,  Colo.    Mining  World,  1909 
31.  Hit 
i  i  is  produi  i-  In"  in    ii^  on,  0-25  to  I  gt  m.  ol  i  he  i 
powdered   sample  i    mixed    with  thro  a  lium 

ide  in  a  nil  kel  i  rui  ible,  the  mixture  i-  covered  with 
about  one  grm.  ol  the  peroxide  and  heated  for  threi 
four  minutes       Vftei   cooling,  the  erui   ble   i     eerj   i 
onsly  phi,  ed  in  250  .  i.  ol  cold   watet   and  the  contei 
i     orved  out.     The  crucible  is  removed  and  the    olution 

l 'oiled  while  a  current  of  carh lioxide  is  |  iugh. 

The  solution  is  do,  auii'd  through  a  filter  and  the  pro  ipitate 

and  filter  well  washed  with  a  hot  diluti   soluti I    odium 

carbonate.  A  slight  excess  ol  nitric  aoid  is  added  to  the 
filtrate,  which  is  then  boiled,  and  neutralised  with  sodium 
ai  i  i.ii'  .  i  he  i  anadium  is  next  pro  ipitated  »  it  b 
'iite.  The  lead  vanadate  is  filtered  off,  and  dissolved 
in  a  small  quantity  of  dilute  nitric  acid,  and  the  lead 
precipitated  by  adding  Hi  cc.  of  concentrated  mlph 
acid,  evaporating  to  fuming,  diluting,  and  filtering  Thi 
filtrate  i  boiled,  reduced  with  sodium  sulphite,  and  the  ex 
cess  of  sulphur  dioxide  removed  by  boiling.    When  thesti 

no  longer  decolorises  a  dilute  soluti f  potassium    : 

manganato,  the  hot  solution  is  titrated  with  standard 
potassium     permanganate.     The     factor    for     Canadian 

i-  found  by  multiplying  the  iron  fact I  the  perman 

ganate  by  0*196.     The  usual  correction  for  a   "  hlank 
i-  0-2  cc.     If  arsenic  is  present  it  must  be  removed  befon 
titrating.     Ores    may    be    decomposed    by    aqua    n 
the  silica  filtered  off  and  the  filtrate  nearly  neutralised 
with  sodium  hydroxide,  and  poured  with  constant  stirring 
into  a  hot   solution  ol  the  alkali.     The  solution  is  boiled 
carbon  dioxide   passed   through,  and   the  above   method 
proceeded  with,     A  very  complete  separat  ion  ol  ranadiui 
and  iron  is  obtained  even  with  (1-3  gnu.  of  iron  vanadate. 

— F.  R. 

CoUimbites  and  tantalites  ;  Analysis  of  ■  G   Chi    neaii 

Comptes  rend..    1909,149,    1132—1135. 

The  mineral  is  fused  in  a  platinum  dish  with  4  parts  "'■ 
potassium  bisulphate  and  2  parts  of  sulphuric  acid,  beating 
slowly  up  to  dull  redness.  Before  all  Sulphuric  acid 
funics  are  expelled,  the  mass  is  cooled,  and  alter  addition 
of  2  parts  of  sulphuric  acid  is  re-heated;  it  now  give-  a 
clear  liquid,  which,  poured  into  a  cold  platinum  basin. 
crack-  on  solidifying,  and  is  easily  disintegrated  on  boiling 
with  water.  It  is  boiled  several  times  with  water,  the 
-olution  being  each  time  decanted  through  a  tiller.  Tin 
filtrate  is  nearly  neutralised  with  ammonia,  boiled  to 
precipitate  niobic  and  tantalic  oxides,  filtered,  and  the 
precipitate  thoroughly  washed,  digested  for  24  hours  with 
warm  ammonium  sulphide,  and  washed  with  water  and 
5  per  cent,  hydrochloric  acid.  The  precipitate  now 
consists  of  niobic  and  tantalic  oxides,  with  silica 
titanic  acid.  All  other  metals  are  in  the  filtrate,  and  are 
determined  by  the  usual  methods.  The  moist  prei  ipitate 
is  treated  in  platinum  with  hydrofluoric  acid,  and 
of  the  excess  of  acid  evaporated  off.  The  solution  is 
filtered,  the  residue  (oxides  of  niobium  and  tantalum 
with  a  little  iron)  washed  and  burnt  off.  and.  with  the 
ashes  of  the  niters  used,  is  evaporated  to  dryness  with 
hydrofluoric  acid.     Potassium  fluoride,  in  quantity  -'■■ 

cent,   of  the  expected  total  amount  of  oxides  of  niobium 
and  tantalum,  is  added,  and  the  mixture  fused.     Tin    I 
is  taken  up  with  very  dilute  hydrofluoric  acid  and  added 
to  the  main  solution  of  the  oxides  ;  the  liquid  i-  then 
ccntrated    to   7   c.c.    per   grm.    of  oxides,   cooled,   and    the 
lluotantalate  allowed  to  crystallise  out.     The  crystal 
washed  time  times  with  a  few   cc.  of  cold   water,  the 
decanted  liquors  are  united,  nl  grm.  of  potassium  fluo 
i-  added,  and   the  concentration  and  crystallis 

ited,  until  no  further  deposition  of 
The  crystals  are  united,  dried,  and  weighed,  and  exam 
microscopically    to    see    that    thej     contain    ii"    tabli 
fluoxyniobate.     The  solution  of  fluoxyniobate 
posed  by  sulphuric  acid,  ami  tin-  niobic  acid  obtain* 

treed  from   potas.-ium  sulphate  "ith  ■">  pan 

ammonium  sulphate  and  :>  parts  of  sulphuric  acid ;  the 
fusion  is  boiled  with  water,  filtered,  and  the  precipitate 
washed,  dried,  ignited,  and  weighed.     Another  portion  of 


M 


\      METALS;  MKTALLDKGY,  INCLUDING  ELECTRO-METALLURGY.  [Jan.  »i.  i»io. 


the  mineral  is  taken  for  silica,  tlie  precipitate  of  niobic 
and  tantiilii  oxidee  with  silica  ami  titanic  acid  being  dried, 
iguit  d.  and  weighed,  and  then  evaporated  with  hydro- 
fluoric and  sulphuric  acids.  For  titanic  acid,  the  solution 
of  the  oxidee  of  niobium,  tantalum,  and  titanium  obtained 
'.  t.'  determine  titanic  acid  calorimi  trically 
by  means  of  hyi      b  ourid 

that  '  iobic  or  tantalic  oxide  will  give  under 

these  circumstances  equivalent   to  5  mgrms.  of 

titanic  acid,  ami  will  not  interfere  with  the  development 
of  the  titanium  colour.— J.  T.  I'. 

.t/./.i/-  .  Meta-at ability  of  tin  K.  Cohen  and 

K.     Inonve.     eh.  in.     Weekblad,     1909,    6.     881— 892. 
I'hoin.   Zentr.,    1909,   2.    2127. 

The  phenomena  attendant  <  a  the  "  tin  dis  -  ntly 

described  (this  J.,   1909,   1139)  have  also  erved 

with   other  metals.      Pieces  of   the  metals   were  rolled  to 
thin  sheets,  and  the  latter  treed  from  grease  by  means  of 
alcohol  and  ether,  and  out   into  small  pieces.     On  - 
of  the  pii  were  etched  by  means  of  a  suitable 

agent  :  the  pieces  were  then  washed,  covered  with  unetehed 
pieces,  placed  between  two  iron  plates,  and  heated  for  a 
long  time  at  a  constant  temperature.  Just  as  in  the  case 
of  tin.  it  was  observed  in  certain  other  instances  that  the 
portion  of  the  unetehed  plate,  coming  in  contact  with  the 
etched  portion  of  the  other  plate,  was  infected  ;  the 
infected  spot  appeared  distinctly  crystalline  under  the 
microscope.  (Control  experiments  at'  the  ordinary  tem- 
perature showed  that  similar  effects  could  not  he  produced 
by  -imply  pressing  together  etched  and  unetehed  plates). 
1  Oder  different  conditions  of  temperature,  the  effect 
described  was  observed  with  lead.  zinc.  brass,  and  bis- 
muth ;  less  distinctly  with  copper;  but  net  with  nickel. 
In  all  cases,  the  etched  metal  represented  the  stable  form, 
and  the  strained,  unetehed  metal,  the  unstable  form.  It 
i-  apparent,  therefore,  that  the  metals,  tin.  lead,  zinc, 
brass,  and  copper,  as  they  are  used  in  practice,  are  in  a 
metastable  condition,  and  that  all  metals  that  have  been 
subjected  to  mechanical  treatment  suffer  from  the  forcing 
un-disease  (loc.  cit.). —  A.  S. 

„    „i  thin  ,   by  volatilisation 

in  iiiiui,.  L.  Houllevigue.  Comptes  rend..  1909  149 
KtbS— 1369. 
Films  are  obtained  by  volatilising  metallic  threads  by 
means  of  an  electric  current  under  a  high  vacuum.  The 
thread,  preferably  a  hue  platinum  win-.  0-3  mm.  diam., 
electrically  plated  with  the  required  metal,  is  fixed  zigzag 
horizontally.  The  glass  plate  to  be  coated  is  clamped  to 
a  brass  plate  (placed  below  and  parallel  to  the  thread). 
having  a  vertical  axis  and  titted  with  an  iron  plate.  It 
is  rapidh  rotated,  by  a  magnet  outside  the  receiver, 
during  volatilisation  of  the  metal.  The  glass  is  coated  iii 
a  few  seconds.  The  method  has  been  successful  with 
platinum,  gold,  silver,  iron,  copper,  cadmium,  and  tin  (on 
iron  wire).  .Mercury  (using  ■  pp  I  amalgam)  was.  how- 
ever, deposited  in  little  globules.  The  films  are  usually 
dar  and  transparent  when  thin  enough.  The  silver 
film  by  transmitted  light  is  violet,  becoming  purple  with 
increased  thickness.  Gold  appears  almost  colourless  by 
reflection,  and  varies  from  rose  to  violet,  by  transmitted 
light,  according  to  the  thickness.  The  method  is  also 
applicable  to  volatile  non-metals  deposited  on  a    wire. 

—A.  Seed. 

Mercury  daHttie*,  1909.  A.  S.   Pickering,  London.  [T.R.] 


1809  .. 

1903  .. 
1907  .. 
1906  .. 
1905  .. 

1904  .  . 
1902  .  . 
1900  .. 


Imports. 

Price. 

Bottles. 

Bottles. 

Highest. 

Lowest. 

£    -     ,|. 

l  -.   ii 

43.163 

9    17      6 

7   19     0 

4:s.nuf, 

22.:i4H 

-    10     ii 

7   12     6 

39.44X 

29,465 

8     5     0 

6  IS     0 

38.8211 

27,712 

7      7      6 

6  17     0 

14,084 

21.33(1 

7   IS     0 

7      10 

27.277 

8      5     0 

7   14     0 

33.192 

19.519 

X   17      Ii 

8  14     6 

32.725 

25.869 

9  12    e 

9     2     6 

The   estimated   consumption   in   the   United   Kinedom 
is  13,000  bottles  per  annum. 


Nickel  and  cobalt  in  United  States.     U.S.   Geol.  Survey, 
1909.     [T.R.1 

Nickel  and  cobalt  are  not  produced  in  large  quantities 
in  the  United  States,  the  output  of  nickel  in  1!K)!S  coming 
from  only  two  or  three  places  and  that  of  cobalt  from  only 
one.  Both  metals  are  produced  by  a  lead  company 
at  fiedcricktown.  Mo.,  and  some  nickel  ore  was  shipped 
from  Bunkerwlle.  Xc\.  iitlui  nickel  deposits  are  known 
in  <  ii  urns  parts  of  the  country,  but  no  work  of  importance 
was  dene  oil  them  during  1908.  Some  nickel  salt.s  were 
i  a  \ew  Jersey  refinery  from  electrolyte  solutions 
obtained  m  the  refining  of  copper.  In  copper  refining 
bj  electrolysis,  nickel  contained  in  the  raw  copper  anodes 
goes  mto  solution  in  the  electrolyte,  and  unless  the  solu- 
tions are  changed  before  the  amount  of  nickel  reaches 
I  per  cent,  of  the  solution,  nickel  is  deposited  with  the 
copper.  It  is  said  that  this  causes  the  copper  to  lose 
some  of  its  toughness.  Before  this  factor  in  electrolytic 
refining  was  found  to  be  serious,  it  was  impossible  to  make 
electrolytic  copper  equal  to  the  best  I.ake  Superior  brands, 
but  the  refiners  say  that  since  this  discovery  they  can  make 
electrolytic  copper  equal  to  any  other,  and  even  superior 
to  some  in  conductivity. 

Separations    with    "  aipfcrron."     Baudisch.     See    XXIII. 

Volumetric     determination     ol     manganese.     Heike.     See 
XX111. 

Direct  extraction  of  ammonia  from  coke-oven  gases.     Hilgen- 
stock.     See  IIa. 

Patents. 

Alloys  of  copper  sink  as  brass;  Production  of .     W. 

R.  Hodgkinson.  Blackheath.  and  S.  C.  Peck,  Woolwich. 
Eng.  Pat  18,175,  Aug.  29,  1908. 

Small  quantities  of  metals,  such  as  chromium,  manganese, 
and  cerium  are  introduced  into  brass  or  other  copper 
alloys  in  the  form  of  phosphide,  in  order  to  improve  the 
mechanical  properties  of  the  alloys.  A  phosphate  of  the 
metal  to  be  added  is  reduced  to  phosphide  by  heating  with 
charcoal  in  the  presence  of  a  portion  of  the  alloy,  which  is 
afterwards  melted  with  the  remainder.  Or.  a  rich  phos- 
phide alloy  may  be  made  by  reducing  the  phosphate  of 
the  metal  to  phosphide  in  the  presence  of  copper  or  brass, 
this  rich  alloy  being  afterwards  added  in  the  required 
proportion  to  the  molten  copper  alloy. — O.  F.  H. 
Ores,  r, si, I,,,  ..  a, ,d  the  like  :  Furnaces  for  tin   smelling  of 

,   for  the   obtainment    of   copper,    or   other    metals, 

tin  refroni.     B.  de  Saint  Seine.  Paris,  and  Thwaites  Bros. 
Ltd..  Bradford.     Eng.  Pat.  23,179,  Oct.  30,  1908. 

The  blast-furnace  described  is  closed  at  the  top  by  a  double 
hopper,  through  which  the  charge  is  introduced,  and  has  a 
single  row  of  tuyeres  situated  in  the  upper  part  of  the 
melting  zone.  The  blast  passes  downwards  through  the 
charge,  and  the  gases  pass  out  of  the  furnace  at  the  lower 
end   with  the  molten  products. — 0.  F.  H. 

Copper  matte  ;  Method  of,  and  converter  vessel  for.  besse- 
merising .  W.  H.  Peirce  and  E.  A.  C.  Smith.  Balti- 
more. Md.     U.S.  Pat.  942.346,  Dec.  7.  1909. 

The  converter  consists  of  an  outer  shell  with  an  inner 
refractory  lining,  which  is  arched  over  at  the  top  so  that 
it  is  free  to  expand,  the  tuyeres  being  imbedded  in  this 
lining  and  communicating  flexibly  through  the  outer  shell 
with  the  wind-box. — 0.  P.  H. 

[Copper\     <  'mill  ii,  i  :  Metallurgical .     W.   H.   Peirce, 

Baltimore.    Md.      U.S.    Pot.    942,661,    Dec.    7,    1909. 

The  converter  consists  of  an  outer  shell  with  an  inner 
lining  of  refractory  basic  material  free  to  expand  in  oppo- 
site directions  from  the  tuyere  zone,  where  the  lining  is 
fixed.  -O.  F.  H. 

Copper  mattt  converter.     E.  A.  C.  Smith,  Baltimore.  Md. 

US.  Pat.  942,675,   Dec.  7.  1909. 
Tin:  converter  ha-  a  series  of  tuyeres  placed  longitudinally 
on  either  side  of   the  outlet,   below   which  there  ate  no 
tuyeres.— 0.  F.  H. 
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[Beft  ..    Treatment  of  oils  and  oily  liquids  /or 

in   the  treatment  «/ .     A.    A.  Lookw I    ami 

1   Samuel,  London      Eng.  Pate,  26,264,  Deo.   4, 
1908,  and  8287,    ^pril  6, 

l\    the  separation  nf  one  1 1 < "ii  their  ganguee  bj   mean 
of  ml  i.r  id.    :  ill  quantities  ol  Buoh  metallic  com- 

pounds, as  are  insoluble  in  watei  and  alkaline  solutions, 
tdded  i"  the  oil,  with  or  without  the  addition  ol  a 
Boluble  Boap,  to  render  il  Less  misoible  or  emulflifiable, 
and  men-  adherent  to  the  metalliferous  or  carbonifi 
particles.  For  example,  oil-gas  tai  oi  the  like  is  mixed 
\iiili  a  l  to  5  per  cent.  -11111111111  of  aluminium  Bulphate  in 
the  presence  oi  1  to  5  parte  of  a  soluble  soap  per  100  pari 

"I  tar      It'  desired,  2  parts  oi   magnetic  u cide  to   I 

oi  .mI  1  ai  i  in.u  be  substituted  for  the  Boluble  -on p.  (See 
ft.  Pat  808,660,  this  J.,  1900    889.)     F.  I: 

,!  ores;    Trea  rent  of  .     A.  A.  l.ockwood 

ami  M.  K.  A.  San  el  London.  Eng.  Tat.  16,229,  July 
12,  1909.  Under  Int.  Conv..  Jan.  7.  1909.  Addition 
to  Eng.  Pat  12,962  of  1908  (see  Pr.  Pat  398,660,  this 
J..  1909,  889). 

l'nwiiEKEu  ore,  tailings  or  concentrates  are  agitated 
pith  oil  or  the  like,  SO  that  the  metalliferous  particles 
become  oiled  or  coated.  The  non-magnetic  particles  adhere 
to  the  magnetic,  or  magnetisable,  portion  and  may  be  : 
separated  from  the  gangue  by  means  of  a  magnetic 
separator.     F.  R. 

[Desiccated]  air;    Supplying  - of  constant  temperatwt 

and  humidity  in  (he  smelting,  melting,  or'healing  of  metals, 

-.  or  similar  substances.  \V.  II.  Webb,  \V.  '..  Brettell 
and  A.  .1.  Adamson.  Liverpool.  Eng.  Pat.  11159.  Jan. 
23.   1909. 

Tin:  air  is  lust  cooled  to  a  few  degrees  aliow  freezing 
point  by  passing  it  through  n  chamber  cooled  by  water 
or  brine,  the  liquid  being  maintained  at  a  uniform  tempera- 
ture by  modifying  the  winking  of  the  refrigerating  plant, 

and  when  necessary  by  the  addition  of  warm  water,  to 
counteract  the  natural  variation  in  atmospheric  tem- 
perature.  The  air  from  this  chamber,  at  constant  tempera- 
ture, is  then  passed  into  a  freezing  chamber  and  cooled 
to  the  low  temperature  finally  required. — F.  P.. 

Drying   air  [for  blast-furnaces,  etc.']   by  coolinq  ;    Method 

of  .     J.  Gavlev.     Fr.  Pats.  41)4,058,  404.059,  and 

404,060,  June  16,  1909. 

In  drying  air  by  refrigeration  the  deposited  snow  and 
ice  render  the  cooling  coils  inactive.  The  apparatus 
consists  of  a  scries  of  chambers  which  contain  cooling 
coils  and  through  which  the  air  to  be  dried  is  circulated. 
V  i mding  to  the  present  patents  :  (1)  the  deposit  on  the 
cooling  coils  is  thawed  by  withdrawing  the  relatively 
warm  liquid  from  an  active  coil,  and,  with  or  without 
further  warming,  passing  it  through  the  inactive  coil 
until  its  deposit  is  thawed;  (2)  very  large  cooling  surfaces 
an-  used  in  conjunction  with  a  cooling  liquid  at  a 
temperature  only  slightly  lower  than  O0  C. ;  and  (3)  the 
walls  of  the  chambers  are  provided  with  projecting  baffle- 
plates,  which  besides  directing  the  air  current  into  close 
contact  with  the  coils,  leads  the  water,  which  condenses 
on  the  surfaces  of  the  walls,  on  to  the  coils,  thus  thawing 
I  ny  deposit  of  snow  or  ice  formed  on  them. — J.  W.  H. 

Furnace;    Regcneratiiv  gas  heated  cementation   and 

tiu   like.      W.  Kirkham,  Sheffield.      Eng.  Pat.  7549. 
Mar.  30,  1909. 

The  gas  from  the  gas  flues  and  the  heated  air  from  one  of 
the  regenerators  pass  transversely  under  the  bottom  of 
the  single  heating  chamber,  then  up  through  vertical 
-  at  the  side,  over  the  top  of  the  pot.  and  down  vertical 
flues  on  the  other  side  and  under  the  chamber  again  to 
the  second  regenerator.  Flues  are  also  arranged  at  the 
ends  of  the  chamber,  so  that  the  chamber  may  be  heated 
uniformly,  or  less  or  more  at  the  ends. — F.  K. 


Furnaci  foi  tht  production  of  iron  and  steel      1'.  Beainelli. 
i  .     Pat   404,026,  Jnni    1 1,   1909. 

V  blast-]  i  mil  which  are  taken 

off  below  the  charging  doot    and  pa    Bd  into  a  air-heating 

tnber  above,  w  here  the}   are  but  m  d,     I  hi    dm  tal  i 
lapped  into  a  receiver  or  fore-hearth  where  n   nuvy  be 

•   I.    The    receiver   is   conneoted    with  diary 

baft-frj  erialsto  bei  be  rei  eivei 

are  preheated.    'I  bi    prt     on   of  bis  I  in  thi    En  ion  zoni 

oi  the  blast-furnace  is  reduced  bj  ofl  some  of  the 

tees  from  hem  I  brough  tb 

and  preheating  furnace,  and  thence  through  the  air  heating 

aratua  above  the  blast-furnace.     0.  I-    II. 

[Metallurgical]    furnaces;     Electric         -.    Aktiebolagel 

KleUtroin.  tall.        Kng.      I 'at.     17,342,    July     26,     1909 
Under  Int.  Conv.,  Aug.  1,  1908. 

The  furnace  is  of  the  I  i  !  cribed  in  l'Y.  I'nt.  400.241 
of  1909  (this  J..  1909,  1047),  in  which  free  spaces  exist 
between  the  inclined  upper  surfaces  of  the  material  and 
the  masonry  of  the  furnace,  the  electrodes  penetrating 
the  material  in  these  free  spaces.  The  lower  portion 
of  the  shaft,  through  which  the  material  is  fed,  is  made  of 
a  conical  form,  the  narrow  part  of  the  shaft  entering 
the  smelting  chamber.  Part  of  the  pressure  of  the 
material  in  the  shaft  is  taken  up  by  the  conical  walls, 
thus  preventing  the  material  in  the  chamber  from  being 
forced  up  into  the  free  spaces.  The  gases  may  also  1.. 
taken  off  from  the  top  of  the  shaft,  and  driven  by  suitable 
means  into  the  free  spaces,  for  the  purpose  of  cooling 
the  cupola  and  the  charge. — B.  -V 

Furnaa  :   Electric .     F.  T.   Snyder,   (lak   1'ark.   111.. 

Assignor  to  Electric  Metals  Co.,  Chicago,  DL     U.S.  Pat. 
942,110.   Dec.   7,   1909. 

I'm  electric  smelting  furnace  comprises  a  crucible  I 
surmounted  by  a  water-jacket  forming  the  wall,  and  the 
furnace  is  heated  by  the  passage  of  a  current  through  a 
bath  of  molten  slag  contained  in  the  crucible,  Sear  to 
tin  top  of  the  latter  is  a  tap  opening  for  removing  the 
molten  product  from  the  furnace,  and  above  the  level  of 
the  tap  opening,  and  extending  through  the  wall  of  the 
furnace,  is  a  lube  filled  with  heat-resisting  material. 
The  bore  of  this  tube  is  relatively  small,  and  an  additional 
water-jacket  is  arranged  around  the  tube,  which  is  also 
provided  with  an  outlet. — 15.  N. 

UetaUurgicat]    furnace;    Electric .     C.    E.    Wilson, 

Hood  River,  Oreg.     U.S.  Pat.  943,290,  Dec.   14.  1909. 

The  furnace  is  designed  lor  the  reduction  of  ore  containing 
ferro-tungaten,  or  a  like  refractory  material,  and  consist*. 
of  a  base-plate  carrying  a  lower  electrode,  with  removable 
sides  and  means  for  securing  them  together.  A  counter- 
weighted  suspending  arrangement  is  provided  for  raising 
and  lowering  the  furnace.  An  upper  stationary  elect: 
extends  downwards  into  the  furnace,  and  is  surrounded 
by  a  heat-resisting  cover,  the  latter  being  provided  with 
a  counter-weighted  suspending  means  for  raising  and 
lowering  it. — B.  N. 

Furnace;    Electric    fusion  [for    metals].     P.    Girod. 

Fr.  Pat.  403,501,  Sept.   24.   1908. 

The  furnace  is  provided  with  upper  electrodes  conic 
in  parallel,  and  the  bottom  of  the  furnace,  which  forms 
the  lower  electrode,  consists  of  two  layers,  the  lower  one 
conducting  the  current,  whilst  the  upper  one  is  refractory. 
The  latter  is  of  fine  material,  which  rapidly  becomes 
impregnated   with   molten   metal  and   thu-  con- 

ducting. The  action  of  the  furnace  is  started  by  metallic 
leads,  "which  pass  through  the  bottom  of  the  furnace. 
acting  as  the  lower  electrode,  and  these  are  covered  with 
refractory  material,  after  the  preliminary  heating  of  the 
mass.  The  lower  conducting  layer  may  be  replaced  by 
a  metallic  mass,  which  may  be  the  outer  covering  of  the 
furnace.  Metallic  contact  with  the  bath  of  metal  is  thus 
i\  oided. — B.  N. 
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Furnace  ;    Kleclric for    reheating    metals    and    other 

bodies.     P.  Girod.     Fr.    Pats.    103,538,   Sept.  25,  1908, 
and  403,647,  Sept  29,   1908. 

I  I      The  furnace  is  heated  by  one  01  more  arcs  radiating 
into  an  appropriate  enclosed  space,  the  arc  being  produced 
'  !y   at    the   principal   focus   of   the   roof,    which   is 
circular  or  parabolic  in  cr<  tion,  between  one  or  more 

electrodes  panning  through  the  bottom  of  the  furnace. 
and  one  or  more  electrodes  passing  through  thi 
The  heat  is  thus  reflected  on  to  the  material  placed  on 
the  base  oi  the  Furnace.  In  order  that  the  heating  may 
l>e  uniform,  the  roof  or  the  base  of  the  furnace  may  be 
capable  of  a  rotary  movement  when  the  furnace  is  circular 
in  form,  or  the  base  may  have  a  longitudinal  movement 
it'  the  furnace  is  rectangular  in  form.  (2).  The  arc  is 
produced  between  electrodes,  both  of  which  pass,  throngh 
the  roof  of  the  furnace. — B.  X. 

Electric  piercing  of  tap-holes  of  electric — -.   ! 
C.  A.  Keller.     Fr.  Pat.  404,062,  Oct  8,  1908 


A  1  B088-BAB,  -•  suitably  supported  in  front  of  and  a  little 
lielow  the  tap-hole,  1.  of  the  furnace,  is  connected  to  one 
pole  ot  the  electrical  circuit,  the  cross-bar  supporting  two 
pieces.  5  and  6,  one  of  which,  .">.  is  permanently  in  electrical 
connection  with  the  cross-bar,  the  other  piece,  li.  being 
insulated.  A  poker  or  lire-iron.  4.  for  piercing  the  tap- 
hole,  rests  on  one  or  other  of  these  pieces,  5  or  6,  so  that 
the  fire-iron  may  be  readily  put  in  or  out  of  the  circuit. 

— B.  N. 

Aluminium  o\  aluminium  alloys;  Welding  objects  of -. 

M.  I  .  Schoop,  Garenne-Colombes,  France.  Eng.  Pat. 
s77s.  April  i:i.  MMtli.  \ddition  to  Eng.  Pat  24,283  of 
1907  (this  J.,  1909,  26). 

A  weldihg  flux  for  aluminium  consists  oi  a  mixtun  of 
alkali  bromides  and  fluorides  in  place  of  a  mixture  of  alkali 
■  blondes  and  fluorides  as  in  the  original  patent      !'".  I!. 

Ferro-alloys;  [Electrical]   proa       of   producing  E. 

F.  Price.  Niagara  Falls,  X.Y..   tasigno]  ' ita  J  lm-t 

Co.,  New   fork.     U.S.   Pat  942,349,  Dec,  7.   1909. 

Ferro-alloys,  such  as  ferro-silii  on.  art  obtained  by 
lelting  a  finely-divided  charge  of  a  metallic 
compound,  or  a  silicon  compound,  ivitb.  1  reducing 
and  a  source  of  iron.  The  zone  of  reduction  i-  surrounded 
by  a  considerable  body  of  the  charge,  the  electrodes  being 
tliu-  protected  from  the  oxidising  and  cooling  effect  of  the 
atmosphere.  The  waste  gase-  arc  withdrawn  laterally 
in  different  directions  beneath  the  surface  of  the  1  ba 

— P..  N. 


Iron  and  steel ;  Manufacture  of in  tin  electric  furnace. 

Soc.    Anon.    Elect rometalliirgiijiie   (Procedcs    P.    Oirod 

Pii-t  Addition,  dated  May  6,  1909,  to  Fr.  Pat.  388,614, 

dune  4.  1907. 

A    SECOND    basic-lined    furnace    is    used    to   complete    the 

refining   and    remove    intermingled    basic    slag    before   the 

steel    1-    transferred    to    the   acid-lined    finishing   furnace. 

— O.  F.  H. 

/,../,   ores;    Process   for  treating  .     B.   F.   Halvorsen 

and  H.  Johansen.  Fr.  Pat  403,623,  June  3,  1909. 
si  1  'hide  ores,  especially  nickel-bearing  magnetic  pyrites. 
are  concentrated  magnetically  and  then  heated  in  a  basic- 
lined  electric  furnace  with  powdered  magnetite  or  roasted 
pyrites.  Sulphur  dioxide  is  given  off  in  a  sufficiently 
concentrated  form  to  be  utilised  as  a  by-product,  and 
the  elimination  of  sulphur  is  completed  by  the  highly 
basic  -laj;.  The  method  can  also  be  used  for  the  production 
of  ferro-boron.  nsint;  boric  acid  or  a  borate  and  a  sulphide 
of  iron.— O.  F.  H. 

Iron   intended  to  replact    Swedish   iron:    Process  for  tin 

manufacturi  of and  0/  iron  alloys.     X.  A.  Helouis. 

Fr.  Pat.  404,187,  June  4.  1909. 
The  iron  is  produced  by  the  reduction  of  its  oxide  by 
finely  divided  aluminium,  using  small  quantities  of 
fluorspar  and  lime  as  lluxes.  The  groat  heat  evolved  by 
this  reaction  allows  a  considerable  quantity  of  scrap  iron. 
preferably  oxidised  and  heated  to  redness,  to  be  added  to 
the  charge.  A  cylindrical  furnace  or  cupola  of  special  form. 
lined  with  magnesite  bricks,  is  used,  and  the  metal  is  tapped 
into  a   receiver   from    which    it    is  poured    into    mould-. 

—O.  F.  H. 

On  •  :    Method  of  securing  tin  chloridisation  of  .     W. 

Koehler.    Cleveland,    Ohio.     U.S.    Pat.    942.569,    Dec. 
7,  1909. 

Refractory  ores  are  treated  with  hydrochloric  acid 
or  other  halogen  acid,  either  gaseous  or  in  solution,  in 
the  presence  of  hydrogen,  or  of  hydrogen  and  a  carbon 
compound. — O.  F.  H. 

Eleclrolyti  and  method  of  electro-depositing  nickel.  E. 
F.  Kern,  Knoxville.  Tenn..  Assignor  to  P.  S.  Brown. 
Xew  York.     U.S.  Pat.  942.729.  Dec.  7.  1909. 

A  Si  ildtion,  containing  nickel  Huosilicate.  an  alkali  fluoride, 
such  as  ammonium  fluoride,  and  a  soluble  Huosilicate 
of  a  metal  "  more  basic  than  nickel.  "  is  electrolysed, 
using  a  nickel  anode. — B.  X. 

Plated  metal  and  profess  of  making  th>  same.  J,  Wilder, 
iissignor  to  the  Wilder  Metal  Coating  and  Manufacturing 
Co..  Connelsville,  Pa.     U.S.  Pat.  942.803,  Dec.  7,  1909. 

Iron  or  steel  is  coated  with  an  alloy  of.  copper  and 
aluminium  with  zinc  or  tin,  or  both,  by  immersing  the 
cleaned  and  dried  iron  or  steel  in  a  bath  of  the  molten 
alloy.— ().  F.  H. 

Metals;  Apparatus  for  usi  iniht  electric  deposition  of . 

I>es  Etablisseiiients  S.  Orauer  et  Cie.  Fr.  Pat.  403,534, 
May  27.  1909.  Under  Int.  Cony..  Oct.  14.  and  Dec. 
19,  1908 
The  electrolytic  bath  is  provided  with  anode-,  and  with 
an  inclined  rotating  yessel  containing  the  articles  to  Be 
treated,  the  upper  end  of  the  vessel  being  open,  or  closed 
by  means  of  a  movable  (over,  and  the  lower  end  closed. 
or  sufficiently  1  losed  to  retain  the  articles.  The  cathode 
may  enter  either  at  the  upper  end  of  the  vessel  or  at  the 
lower,  but  the  connections  arc  entirely  independent  of 
the  motive  power  producing  the  rotation.  The  vessel 
may  be  detached  from  its  support,  and  from  the  gearing 
producing  the  rotation,  without  dismantling  the  latter 
which  i-s  at  the  lower  end  of  the  vessel.     B.  X. 

Alloy  foi  electrical  resistance.     \V.  B.  Driver,  Fast  Orange 
N.J.     U.S.  Pat.  943,066,  Dec.  If.  1909. 

Thi:  alloy  is  composed  essentially  of  nickel  and  man- 
ganese, and  contains  from  5  to  III  per  cent,  of  manganese. 
and  50  per  cent,  or  more  of  nickel. — B.  X. 
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ttraction  of 

contain  it,  especially  mangai  ibaltort      SI.  1*.  IV- 

oourt.     Fr.   Pat,  103,830,  June  "    1909. 
'I'm:  me-  an   ground  up  into  a  paste  with  sulphuric  acid 
and  md  I  hen  heated  to  a  1  'ii  ■> 

atoi  \     tm  11.11  r      The    aulphatet      0    foi  med 
extracted  by  lixiviation,  the  solution  boiled  and  powd< 
1  hull.   nl.!.. I  in  precipitate  iron.     Calcium  ohloride  is  then 
added     ami     tin-     solution     filtered.      Freshly     prepared 
calcium  sulphide  i-  added  to  the  filtrate,  which  now 
tains   onlj    ohloridi      oj    manganese,   nickel,   and   cobalt, 
until  the  nickel  ami  cobalt  air  precipitated  as  sulphides  : 
the  manganese  remains  in  solution  as  chloride  ami  is  re- 
oovered.    Tin-  sulphides  ol  niokel  ami  cobalt  are  recon- 
verted  into  sulphates   by   roasting,  dissolved   in   water, 
ami  tin-  cobalt   precipitated  by  means   of   sodium   hypo- 
chlorite, the  solution   being  kepi   nearly  neutral   by  the 
addition  of  sodium  carbonate.     1 '.  I     M 

[Nickel  iiml  cobalt]  Metals  which  can  '■■   1    '    icted  >■-■. 
verting  their  sulphides  into  sdtublt  sulphates  by  roa 

method  of  concentrating  tho      minerals  containing . 

M.  B.  Pccourt     IV.   I'at.   103,831,   lum   9,  1909. 

The  minerals  air  fust  roasted  with  sulphur  or  pyrites  in 
order  in  convert  the  metals  into  sulphides,  ami  these  by 
further  roasting  at  a  low  nil  heat  are  converted  into 
sulphates.  The  soluble  sulphates  are  extracted  with 
water,  and  tin'  ferrous  sulphate  removed  by  oxidation  with 
air  ami  precipitation  with  calcium  carbonate.  The  nickel 
and  cobalt  in  the  solution  are  then  precipitated  as  sulpl 
by  means  oi  calcium  sulphide,  which  is  added  until  the 
niauL  begins  to  be  precipitated.     The  mixture 

of  sulphides  of  nickel  and  cobalt,  which  contains  s  little 
manganese  and  some  oalcium  sulphate,  is  then  toasted 
anil    the    sulphates    of    nickel    ami    cobalt    SO    tormcil    an 

extracted  with  water.  The  solution  is  evaporated  to 
dryness,  and  the  bulk  of  the  residue  further  reduced  it 
necessary  by  reconverting  the  sulphates  to  sulphides  by 
roasting  with  powdered  oharcoaL— O.  P.  H. 

Mttals ;    Process   for   blackening .       Fabrik.     ('hem. 

Qravuren   Luppe   und    Hcilbronner.     Fr,  Pat.  103,969, 
June   12.   1909. 

CUPBOUS  oxide  is  first  formed  on  the  surface  of  the  article 
which  has  been  coppered,  and  the  cuprous  oxide  is  then 
converted  into  cupric  oxide  by  making  the  article  the 
anode  of  an  alkaline  electrolytic  bath,  which  may  be  a 
dilute  solution  of  sodium  or  potassium  hydroxide.  The 
deposit  of  cuprous  oxide  may  he  formed  by  making  the 
article  the  cathode  in  an  alkaline  bath,  the  cuprous  oxide 
being  converted  into  cupric  oxide  in  the  same  bath  by 
reversing  the  current.     0.  !•'.  H. 

Slags  or  other  residui  a  or  products  of  iht  mt  Uing  or  rt  < 
of  different  matt  rials  :  Apparatus  for  the  recovi  ry  in  the 

of  tteam  of  tht  heat  giren  out  in  the  cooling  of . 

Sue.   de   Saintignon   et   Cie.   and   C.    Gallez.     Fr   Pat. 
404. 1S4.   May   'J:.'.    1909. 

Tut',  apparatus  consists  of  a  cylindrical  iron  drum  which 
is  divided  into  a  number,  eg.  eight,  compartments  by 
radial  partitions,  and  which  revolves  beneath  a  closely 
fitting  receiver  or  boiler.  Molten  slag  from  blast-furnace 
smelting  or  other  continuous  process  is  allowed  to  run  into 
the  drum.  Water  is  admitted  with  the  slag  and  a  further 
quantity  is  injected  into  each  compartment  of  the  drum 
as  it  passes  beneath  the  receiver,  which  serves  to  collect 
the  steam  generated, — O.  F.  H. 

Mineral*  ;  Process  for  the  treatment  of for  the  extrac- 
tion of  the  metal  which  they  contain.  B.  Junquera.  Santa 
Su-ana,  Spain.  Eng.  Pat.  21.837,  Oct.  15,  1908.  Dhdei 
Int.   Conv..  Feb.  8.   1908. 

Sxa  Fr.  Pat.  394,719  of  1908;  this  J..  1909,  370.  The  ore 
charge  is  first  pulverised  to  pass  through  a  sieve  of  4900 
meshes  per  sci.  cm. — T.  F.  B. 

Metallic  alloys  ;   Manufacture  of .     D.   Landcnberger, 

Berlin.     Eng.  Pat.  26,380,   Dec.  5,   1908. 

See  Fr.  Pat.  397,151  of  1908  ;  this  J.,  1909.  799.— T.  F  B. 


Alloys  "/  copper,    ">ii  <i-  bra     .  Production  <>i  S.  ( '. 

Peck    ami    \V.    1:.    M  London.     1 

943,159,   Dec.    I  t.    11 

-1  1   Eng    Pat.  18,175  ol  191  ttg       I    1     H. 

Fames  01  tmoki  [from  01    roasting,  <bc] ,  Method  of  treating 
C.   B.  Sprague,  Salt   Lake  1  it} 
U.S.  V     Eng.    Pat.  26,684,    Dec.  9,    1908     1  nd<  1    lm 
Conv.,    \pnl  ', 

S»   Pr.  Pat.  397,268  of  1908  ;  this  J.,  1909,  799     'I    1     B 

Electroplating  barrel  apparatus.  T.  A.  Smith  and  1 
1 1.  nl.i,,.    Walsall,   Staffs.     Hug.    Pat.   27,624,   Dec.    19, 

MM  IV 

1  1.   Pat.    103,53 1  ;   preceding.-    B.  N. 

Manganesi  .      Uanufacturt     of    commercially     \ 
buretted         .     Soc.  Anon.  "  La  Neo-Metallurgii      Pari 
Eng.    Pat   28,003     Dec.   23,    1908.     Under   lm.  Conv., 
.Lm.  22,    L908. 

-1  1,  Fr.  Pat.  386,442  ol  1908  ;  this  J.,  1908,  692.     T.  i\  B. 

II.  lil  in./  compound.     M.  U.  Si  hoop,  Bois-Colombe  .  Franci  . 
U.S.   Pat.  943,164,   Dec.    II.   1909. 
Eng.  Pat    24  283  of  1907  .  this  J.,  1909,  26.     T.  F.  B 

Furnaci  ;  Electric—  .  E  \.  V  Gronwall  \  B  Lind- 
blad,  ami  0.  Stalhane,  Ludvika,  Sweden.  I'.S.  Pat. 
943,224,   Dec.   II.   1909. 

Kng.   Pat.    17,342  of   1909;  preceding.     B.  X. 

Electric  induction  furnaces;  Melting-hearth  for-  — — .  C. 
Grunwald,  Bredeney,  Germany.  U.S.  Pat.  943,403 
Dec.   1  1.   1909. 

Sbe  Eng.  Pat  7936  ol  1909  ;  this  J.,  1909,  800.     T.  I'.  B. 

Electric  furnaci  for  tlu  continuous  extraction  of  tine  from 
its  ores.  E.  F.  Cote  and  P.  K.  Pierron,  Lyon,  France. 
U.S.   Pat.  944.774.  Dec.  28,  1909. 

SBB  Eng.   I'at.  5100  of  I'.MIT  ;  this  J.,  1908.  342.— T.  F.  B. 

Briguetting    metallic    iron:    Process    of .     L.    Weisz, 

Budapest.     U.S.  Pat.  943,724,  Dec.  21,   1909. 

See  Eng.  Pat.  17.844a  of  1906  ;  this  J.,  1906.  184.— T.  F.  B. 

Treatment  of  blast-furnace  ulag  in  ma  mi  fen  tun   of  cement. 
Eng.   Pat.   15,166.     See  IX. 


XL— ELECTRO-CHEMISTRY. 

Coniroloj  mill,,  r  matt  1  ialsfor  insulating  purposes.    Martens. 
Set    XIV. 

Patents. 

Wood;    Treating  to   render   it   suitable   for   ust 

secondary    or    storage    batteries.     P.    Marino.    Londpn. 
Eng.  Pat.  2641.  Feb.  3.  1909. 

Wood  separators,  for  use  as  insulators  between  the 
electrodes  of  secondary  batteries,  are  first  treated  with 
steam  under  pressure  to  remove  pyroligneous  acid  (act 
acid),  and  afterwards  with  "oxygenated  water,  or  with 
ozone,  in  order  to  oxidise  the  "  vasculose,"  the  latter  being 
1 1  hi  vet  ted  into  resinous  acids  soluble  in  alkalis  or  alcohol. 
For  further  increasing  the  porosity  or  permeability,  the 
separators  are  perforated  with  a  large  number  of  "  almost 
imperceptibly  tine  holes.''  Glass  wool  is  interposed  in  the 
battery  between  each  wood  separator  and  the  lead  peroxide 
surface  of  the  positive  plate,  thus  preventing  formation 
of  oxide  and  sulphate  by  contact  with  the  wood,  and  also 
avoiding  deterioration  of  the   separator. — B.  X. 

liatti •  ries  ;  Secondary  01  storage .     P.  Marino.  London. 

Eng.  Pat.  2683,   Feb.    1.   1909. 
\s   agglutinant.   which   is   a   conductor  of   electricity,    i- 
preparcd  from  pure  glyi  erin,  a  solution  of  an  alkali  silicate. 
a  small  quantity  of  starch,  and  "  impalpable  lead  powder," 
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the  whole  being  stirred  until  all  lumps  are  removed,  and  the 
mass  converted  into  ■  homogeneous  paste.  This  is 
thorot  ghly  mixed  with  finely  powdered  litharge,  and  the 
agglomerate  is  spread  on  grids  of  metal  for  use  as  el« 
in  secondary  batteries.  The  active  material  is  subsequently 
treated  with  aeids.  in  order  to  precipitate  siliea  from  the 
alkali  silieate.  ard  the  silica  and  Btarch  an-  removed 
by  washing,  thus  rendering  the  material  thoroughly  porous. 
By  electrolytic  treatment,  employing  the  electrodes  >- 
eathodes.  the  active  material  of  the  elements  is  completely 
oonverted   into  porous   lead. — B.  X. 

Active    mass   for   the    negative    electrodes    oj   primary   and 
secondary    electric    elements    u-ith    alkaline     electrolyte. 

Xya  Ackumulator  Aktiebolaget  Jungncr.  A.  T.  K. 
Estelle.  and  K.  YV.  H.  Ever*.  Fliscrvd.  Sweden.  Eng. 
Pat.  733S,  March  26,  1909. 

The  active  mass  consists  of  finely-divided  iron  and  cadmium, 
mixed  together  "  in  such  proportions  (about  equal  parts 
by  weight  of  each)  that  the  discharge  of  the  iron  takes  place 
according  to  a  single  curve  of  potential,  namely,  the  high- 
potential  curve,  in  order  to  avoid  the  formation  of  ferric  i 
compounds  occurring  at  the  discharge  of  the  low-potential 
of  the  iron."  i  Reference  is  directed  to  Eng.  Pat.  7768  of 
1900  ;    this  J.,  1901.  482).— B.X. 

Storage-battery   tank.      T.    A.    Willard,    Cleveland.    Ohio. 
U.S.   Pat.   '.142.990.  Dec.   14.   1909. 

The  tank  comprises  an  exterior  wooden  casing  having  an 
internal  adherent  protective  coating  of  material  of  high 
melting  point,  such  as  "  petrolyte."  and  an  internal  lead 
lining  provided  with  a  similar  external  protective  coating. 
A  layer  of  material  of  low  melting  point  such  as  paraffin,  is 
interposed  between  the  protective  coatings  of  the  lead 
and  wooden  parts,  so  that  by  softening  the  paraffin, 
the  parts  may  be  readily  separated,  each  retaining  its  j 
coating  of  high  melting  point. — B.  N. 

Plastic  [insulating]  material  from  7nilk  curds  ;    Manufacture 

of  a  solid .     V.  Schiitze,  Riga.  Russia.     Eng.  Pat. 

13,601,  June  10,  1909.     Under  Int.  Conv.,  Sept.  23,  1908. 

The  milk  curds  are  made  into  a  paste  with  cold  water. 
with   the  addition  of    colouring  matter  if    desired,   and    ! 
heated  at  100°  C.  for  five  or  ten  minutes,  being  meanwhile 
continuously  stirred  until  the  material   reaches  a  pulpv    ' 
state.     The  hot  pulp  is  then  subjected  to  a  pressure  of    J 
at  least  five  kilos,  per  sq.  cm.,  in  previously  heated  moulds, 
for  some  three  hours,  and  immediately  immersed  in  formalin 
for  a  period  of  three  to  four  days  or  longer.     The  material 
is   strongly   resistant   to   acids,   and   is   also   suitable   for 
insulating  purposes. —  B.  N. 

Electric  arcs  ;  Production  of intended  for  the  formation 

of  compounds  of  ozi/gen  and  nitrogen.  P.  Bunct  and 
A.  Badin.  Eng.  Pat.  16.225.  July  12.  1909.  I'nder  Int. 
Conv.,  Nov.  30.  1908. 

The  apparatus  is  of  the  form  known  as  the  "diverging 
electrode  or  horn  type,"  for  the  production  of  compounds 
of  nitrogen  and  oxygen.  One  electrode  is  central,  and  the 
other  is  formed  either  of  two  or  more  lateral  diverging 
arms  arranged  symmetrically  with  regard  to  the  central 
•  lei  tiode,  or  of  a  truncated  conical  surface  generated  by 
the  rotation  of  the  lateral  electrodes  around  the  axis  of 
the  central  electrode,  the  object  of  this  arrangement  being 
to  multiply  the  formation  of  ascending  arcs.  In  order 
to  increase  the  speed  of  travel  of  the  arcs,  a  magnetic 
blow-out  may  be  obtained  by  passing  an  auxiliary  current 
of  high  intensity  along  the  pipes  conveying  cooling 
liquid  to  the  electrodes,  or  by  passing  a  current,  derived 
preferably  from  a  single  transformer,  along  the  central 
electrode  only.  A  turbine  may  be  arranged  to  throw  a 
sheet  of  liquid  into  the  "  >  >i  the  arcs,  with 

the  object  of  cooling  them,  and  rapidly  absorbing  the 
nitrous  compounds,  but  in  this  case  the  electrodes  are 
preferably  inverted,  so  that  the  arcs  arc  made  to  descend, 
thus  avoiding  the  projection  of  absorbing  liquid  between 
the  electrodes. — B.  N. 


Ozone  ;  Process  of  [electrically]  generating  and  storing 

F.  M.  Ashley,  New  York.     I'.s.  Pat'.  942,046,  Dee    7 
1909. 

Oxvgex.  or  a  gas  containing  a  considerable  quantity  of 
free  oxygen,  is  compressed,  and  the  heat  generated  during 
the  compression  is  withdrawn  from  the  gas.  The  lath- 
is then  passed  under  pressure  into  an  ozoniscr,  and  the 
pressure  quickly  decreased  to  a  predetermined  amount, 
whilst  the  gas  is  being  subjected  to  the  action  of  an  electric 
current  in  order  to  generate  ozone.  After  treatment,  the 
gas  is  passed  into  a  receptacle, in  which  water,  or  a  similar 
fluid,  is  stored,  the  liquid  being  allowed  to  escape  from 
the  vessel  at  the  same  rate  as  the  gas  is  admitted,  in  order 
to  prevent  the  gas  from  expanding  to  any  considerable 
degree  during  the  process  of  storing. — B.  X. 

Furnace  ;  EUctric .  E.  F.  Price,  Xiagara  Falls.  X.V.. 

Assignor    to    Electro    Metallurgical    Co.,    Chicago,    111. 
U.S.  Pat.  942,350,  Dec.  7,  1909. 

The  furnace  comprises  an  open  vessel.  "  with  opposite  series 
of  vertically  disposed,  spaced  electrodes  dependinginto  the 
same."  Above  the  bath,  and  between  the  electrodes, 
is  arranged  a  stack,  so  that  the  air  current  flowing  into  it  has 
to  pass  around  and  between  the  electrodes. — B.  X. 

Furnace  ;  [Electric]  transformer .     E.  A.  A.  Gronwall, 

A.   R.   Lindblad.  and  0.     Stalhane.  Ludvika.  Sweden. 
U.S.  Pat.  942,961,  Dec.  14,  1909. 

AKOtrND  different  parts  of  the  core  of  the  furnace  arc 
arranged  primary  and  supplemental  coils,  the  latter  beine 
surrounded  by  the  smelting  bath  which  forms  the  second- 
ary. The  supplemental  coU  is  supplied  with  current,  taken 
from  a  suitable  number  of  windings  of  the  primary. 
"  whereby  the  magnetomotive  force  generated  by  the 
.-\  stem  of  coils  fully  or  partly  overcomes  the  magnetic- 
force  which  tends  to  force  the  leaking  lines  of  force  out 
of  the  iron  core  of  the  transformer  furnace."— B.  X. 

Furnace  ;  Electric with  rotating  arc,  specially  ap- 
plicable, to  the  nitrification  of  atmospheric  nitrogen. 
C.  Limb.     Fr.  Pat.  403,536,  Sept.  25,  1908. 

The  arc  is  caused  to  rotate  by  rne^ins  of  a  rotating  magnetic 
field,  the  latter  being  obtained  by  the  use  of  polyphase 
currents   or  equivalent   means. — B.  X. 

Furnace;  Electric for  the  baking  of  bricks,   potter)/. 

and  other  uses.     J.  L.  Harper.     Fr.  Pat.  404.208,  June  19. 
1909. 

The  furnace  comprises  a  tunnel  divided  into  a  longitudinal 
series  of  chambers,  the  middle  chamber  being  heated  by 
electric  resistances,  supported  in  the  arch  farming  the  roof 
of  the  chamber,  and  removable  by  longitudinal  movement. 
Two  trains  of  trucks  move  at  intervals  in  opposite  directions 
through  the  tunnel,  the  trucks  being  each  of  the  same  length 
as  the  chambers,  so  that  each  chamber  receives  two  trucks. 
This  permits  of  a  free  passage  of  heat  between  the  contents 
of  the  trucks,  those  approaching  the  central  chamber 
receiving  heat  from  the  set  moving  in  the  opposite  direction. 
The  bottoms  of  the  trucks  form  the  floors  of  the  chambers, 
and  the  extreme  ends  of  the  trucks  practically  close  the 
openings  in  the  transverse  walls  dividing  the  chambers. 
The  floors  and  ends  of  the  trucks  are  provided  with  air 
spaces,  for  preventing  the  escape  of  heat. — B.  XT. 

Planlc  negative  plates  ;  Process  of  treating  or  impregnating 

.    H.  Rodman,  Pittsburg.  Assignor  to  Westinghouse 

Storage    Batterv    Co.,    New  York.     U.S.   Pat.  944.822. 
Dec.  28,  1909. 

See  Eng.  Pat.  5957  of  1907  ;  this  J.,  1907,  1204.— T.  F.  B. 
Electric  lamp  filaments.     Eng.  Pat.  2389.  See  IIb. 
Arc-light  electrodes.  Eng.  Pat.  23.171.  Sec  IIb. 

Treating  spent  li'/nor  of  paper    mills.      U.S.   Pat.  942,207. 

See  V. 
Alloy  for  electrical  resistance.     U.S.  Pat.  943,066.  See  X. 

Electric  process  of  making  pictures.     U.S.   Pat.  940,495. 
See  XXI. 
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XII.     FATS  ;    OILS  ;    WAXES. 

Snap.  Observations  on  thi   detergent  action  t>l    ohu  ■       0) 
— .    W.  Spring.     Reo.  Trav.  Chim.  Pays-Baa,  1909, 
28.  424    4:ts. 

K\i'i -pm.mknts  upon  the  lame  lines  as  t h« •--< ■  previously 
described  with  lampblack  (this  J.,  1909,  430)  have  shown 
that  ted  earth  i7l-v..<  >,  3HgO)  and  colloidal  iron  hydroxide 
also  readily  form  adsorption  compounds  with  soap,  which 
,  .1  decomposed,  or  only  decomposed  with  difficulty, 
by  water.  These  compounds  n<>  longer  possess  the  j»>u ■  i 
of  adhering  under  water  to  solid  bodies  suoh  as  glass, 
porcelain,  oellulose,  skin,  etc.  Kence  in  washing  such 
solid  bodies  stained  with  red  earth,  etc.,  the  cleansing 

is  due  to  the  formation  of  colloidal  ferric  soaps,  which  are 

not  adsorbed  by  the  solid  bodies. — C.  A.  M. 

p  v  i  i.Ms. 

Antisiptic    soup.     YV.    A.     Bcattv,    Assignor    to    R.     W. 
MoCullooh,  New  York.      U.S.  Pat.  942.538.  Dec.  7,  li)0'.l- 

Thk    soap    is    prepared    by    adding    tetrabromocrcsol    to 
ordinary  soap. — W.  P.  S. 

t'uttonseed  oil  and  food  compound"  in  which  cottonseed  oil 
is  an  ingredient,  3.  H.  Filbert.  Baltimore,  U.S.A. 
Bug.  Pat  17,271.  July  24,  1909. 

Sxi  O.S.  rats.9-JD.s4o  and  9:ju.2SO  of  l'.Mi't  ;    this  .(..  1909. 
999.      T.  F.  B. 


XIII.  -PAINTS  ;      PIGMENTS  ;      VARNISHES  ; 
RESINS. 

Zinc    sulphide  ;     Manufacture    and    utilisation    of   . 

M.  Pipereaut  and  A.  Vila.     Bull.  Soc.  d'Encouragement, 

1909,  111.  517-  557. 
Zinc  sulphide,  intended  particularly  for  use  as  a  pigment 

to  replace  white  had  and  zinc  white,  is  prepared  by  a 
special  process  as  follows :  Crude  zinc  oxide,  obtained  by 
roasting  zinc  ores,  is  dissolved  by  solution  of  caustic 
alkali,  and  powdered  sulphur  is  added  to  the  boiling 
solution,  the  first  addition  serving  to  precipitate  im- 
purities (metals  forming  coloured  sulphides)  which  are 
separated  by  filtration.  A  further  quantity  of  powdered 
sulphur,  equivalent  to  the  zinc  content  of  the  solution.  is 
now  added,  and  the  solution  is  kept  boiling  until  the 
whole  of  the  zinc  is  precipitated  as  sulphide,  and  assumes 
a  particular  physical  condition,  only  acquired  by  prolonged 
boiling.  The  precipitate  is  washed,  filter-pressed,  the 
press-cake  dried,  and  finally  calcined  at  a  red  heat  in 
muffle-furnaces,  air  being  excluded.  The  product,  which 
is  anhydrous,  forms  a  soft  white  talc-like  powder  of  sp. 
gr.  4  to  4-2.  The  properties  of  this  product  are  exhaus- 
tively described.  Its  value  as  a  pigment  has  been  tested 
in  a  series  of  exact  comparative  experiments,  side  by  side 
with  white  toad  and  zinc  white.  The  tests  included 
observations  of  the  behaviour  of  the  new  product,  when 
exposed  to  moist  air,  sunlight  and  water  (pure  and  saline), 
and  it  was  found  that  the  zinc  sulphide  is  practically 
unaltered  in  each  case,  water  only  causing  the  formation 
of  a  very  small  quantity  of  zinc  sulphate,  after  an  exposure 
of  six  months.  The  results  of  the  comparative  experi- 
ments, as  regards  miscihility  with  oil,  covering  power, 
plasticity,  drying  properties  and  various  effects  obtained 
by  painting  surfaces  of  woodwork,  ironwork  and  plaster, 
show  that  the  zinc  sulphide,  prepared  by  the  process  above 
described,  is  equal  to,  and  in  many  respects  superior  to  both 
white  lead  and  zine  white,  particularly  as  concerns  it- 
stability,  plasticity  and  covering  power. — E.  ('.  V-E. 


.4  mlu  r 


Solubility  of  . 

Chim..   1909.  5. 


C.    Coffignier. 
1101—1103. 


Bull.    Soc. 


The  specimen  of  amber  used  in  the  experiments  had  a 
sp.  gr.  of  1052  and  m.  p.  over  3(H)3  C.  The  acid  value  was 
97  and  the  saponification  value  115.     The  solubility  of  this 


imbei  in  various  solvents  was  as  follows  :  Ethyl  alcohol, 
i  l  3  ;    methyl  alcohol,   ll-.'i;    amyl  alcohol,  :'K' ;    ether, 

18-8;    obi form,  !7-:t;    benzene,  21-2;    acetone, 

oil  of  turpentine,  16*9  ;  benzaldchyde,  32-1  ;  aniline,  30-7  ; 
amyl  acetate,  30-0  ;  carbon  tetrachloride,  11-6  pei  cent. 

w.  P.  s. 

Patents. 

Phenol  and  formaldehyde;     Method   of   making   in  ohibU 
products  of  -  L.    II.    Baekeland,    Xbnkera,    v  \ 

0.8.  Pat.  942,699,  Dec.  7.  1909. 

Phenol  is  acted  on  by  an  aqu<  on     olutioE  of  formaldehyde 

and  the  product  of  the  reacti ■  separated  from  the 

olution  by  the  addition  of  a  soluble  metallic  salt.  This 
product  may  then  be  moulded  and  rendered  insoluble, 
infusible,  and  hard  by  the  application  of  heat  and  pressiin 

w  p.  s. 

Phenol  and  formaldehydi  .    Condensation  product  of 

and    method    of    making    the    same.      L.    H.    Baekeland 
Yonkcrs,  N.V.    I'.S.  I'at.  942.700,  Dee.  7.  1909. 

The  process  consists  in  acting  on  a  phenolic  substance 
with  formaldehyde,  separating  water  from  the  mixture, 
and  arresting  the  reaction  when  the  initial  condensation 
product  has  been  transformed  into  a  mass  which  is  hard 
when  cold,  and  soft  and  elastic,  but  infusible,  when  heated. 
This  product  is  insoluble  in  alcohol,  glycerin,  ami  formal- 
dehyde, or  mixtures  of  these;  it  swells  in  phenol  and 
acetone  without  Complete  solution  therein.  It  may 
be  moulded  into  desired  shapes  and  the  moulded  articles 
may   be   hardened    by   the  application  of  heat.-  \V.  P.  S. 

Abrasive   composition    and   method   0/    making    tfo      ami 

L.    H.    Baekeland.    Vonkers.    X.Y.      I'.S.    I'al      912. SOS 
Dec.  7,  1909. 

An  abrasive  or  polishing  composition  is  prepared  by  incor- 
porating an  abrasive  material  with  a  phenolic  substance 
and  formaldehyde  (see  preceding  abstracts)  and  trans- 
forming the  mixture  into  an  insoluble  product  by 
the  application  of  heat   and  pressure. — W.  I'.  S. 

Qum-resin  solutions  and  balsams  ;  Process  for  the  prepara- 
tion of  dark-coloured  and  strong/,/  aromatic .     Chem. 

Fabr.     Reisholz    ties.  m.  b.  H.      Ger.    Pat.    216.721. 
March  28,  1908. 

Gum-resins  or  viscous  balsams,  such  as  Tolu-balsam. 
gum-benzoin,  and  storax.  which  contain  cinnamic  or  benzoic 
acids,  are  heated,  either  alone,  or  with  the  addition  of 
benzoic  or  cinnamic  esters  of  cinnamyl  or  benzyl  alcohols, 
to  a  temperature  of  180° — 270°  C,  the  volatile  matters 
evolved  being  condensed.  The  products  are  then  mixed 
with  the  condensed  volatile  substances,  or  with  benzoic 
or  cinnamic  esters  of  cinnamyl  or  benzyl  alcohols. — A.  S. 

Treatment  of  coniferous  wood*.     I'.S.  Pat.  942.100.     See  V. 


XIV.— INDIA-RUBBER  ;    GUTTA  PERCHA. 

Rubber  materials  for  insulating  purposes  ;  Control  of . 

A.     Martens.     Mitt.     Kgl.    Matcrialpriifungsamt,      1909, 
27.  465-470. 

An  agreement  has  been  entered  into  by  the  German  electric- 
cable   works  and   the   Konigliches   MateriaJprufungsamt, 

Cross. Lichterfelde.  \\\.  whereby  the  products  of  the 
cable  factories  may  be  examined  for  purchasers  at  a 
reduced  cost.  In  the  agreement  it  is  prescribed  that 
compositions  for  the  insulation  of  normal  conducting 
uin-s  should  contain  33-3  per  cent,  of  rubber,  with  a  :■ 
content  of  not  more  than  4  per  cent., and  66-7  per  cent,  of 
filling  materials,  including  sulphur.  Of  organic  filliiiir 
materials,  only  ceresin  (paraffin  hydrocarbons)  is  allowed, 
up  to  a  maximum  of  3  per  cent,  The  specific  gravity  of 
the  composition  must   be  at  least   !-.">.     The  method  of 
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[Jan.  31,  1910. 


urination  is  as  fallows:     ill  Tin-  material  must  sink 

in  a  zinc  chloride  solution  of  sp.  gr.  1-49.        2)  When  the 

is  treated  with  solvents  suoh  as  xylene,  carbon 

tetrachloride,  pyridine,  or  nitrobenzene,  the  solution  should 

exhibit    aeither    Buorescence    nor    a    dark    coloration — 

■  mineral  oils,  asphaltum,  and  similar  substances. 

rwo  portions,  5  grms.  each,  oi  the  sample  are  extracted 
iur  10  hours  with  acetone  on  the  water-oath  in  aSoxhlet 
apparatus  protected  bom  light,  and  the  acetone  is  then 
distilled  off.  The  residues  are  dried  at  loo  C.  and  weighed. 
One  sample  is  non  warmed  with  SO  cc.  of  absolute  alcohol, 

red,  and  the  residue  washed  with  25  cc.  of  boiling 
alcohol;  tin-  solution  i~  cooled  to— 4" to— 5  Cforone  hour, 
filtered,   anil   the   insoluble   matter   washed   with    100  e.e. 

■■'  pei  cent,  alcohol  cooled  to  the  same  temperature; 
the  solution  is  again  cooled  to  insure  that  the  paraffin 
hydrocarbons  have  been  completely  separated.  The  residue 
is  washed  with  aleohol  and  with  warm  carbon  hi-ulphide. 
dried  at  li'O  ('..  and  weighed  :  the  weight  represents  the 
quantity  of  paraffin  hydrocarbons  plus  a  portion  of  the 
-ulphur.  The  sulphur  is  determined  as  barium  sulphate 
after  oxidation  with  nitric  acid  and  evaporation  with  hydro- 
chloric  arid.  In  the  residue  from  the  second  sample, 
the  total  sulphur  soluble  in  acetone  is  determined  in  a 
similar  manner.  The  difference  between  the  total  acetone 
extra  t  and  the  Bum  of  the  paraffin  hydrocarbons  and 
iken  to  represent  rubber-resin.  (4)1  grin, 
of  the  sampl'  is  extracted  h  ith  acetone,  dried  at  50° — 60°  C, 
and  dissolved  in  25  ce  ol  petroleum  (b.  pt.  230' — 260  C.) 
in  a  tared  flask  fitted  wit  ha  reflux  ccbdenser.  (( Ithersoh  ents 
such  as  camphor  oil,  etc.,  may  be  used,  if  necessary,  to 
effect  complete  solution.)  About  75  e.e.  of  benzene  are 
added  to  t fit-  solution,  and  after  24  hours,  the  supernatant 
liquid  i-  '1<  anted  through  a  tared  Gooch  crucible  con- 
taining a  double  filter  disc,  tile  filtrate  being  repeatedly 
I  until  it  runs  through  quite  clear.  The  precipitate 
in  the  Mask  and  the  filter  are  well  washed  with  hot  benzene, 
and  then  with  light  petroleum  spirit,  aleohol,  and  ether, 
and  then  the  flask  and  the  (Jooch  crucible  are  dried  at 
Mio  ('..  and  weighed.  (The  solution  may  also  be  separated 
from  the  precipitate  in  a  centrifugal  apparatus.)  The  sum 
of  the  weights  of  the  filling  materials  thus  determined, 
of  the  paraffin  hydrocarbons,  and  of  the  sulphur  extracted 
by  acetone,  should  not  be  more  than  65-7  per  cent,  of  the 
total  ;  the  difference  between  this  sum  and  100  is  reported 
a-  vulcanised  rubber.  The  percentage  of  pure  rubber  is 
calculated  by  subtracting  1  (representing  combined  sul- 
phur) from  the  value  obtained  for  vulcanised  rubber. 
(5)  A  portion  of  the  sample  is  extracted  with  acetone, 
dried  at  50° — 60°  C,  and  heated  for  4  hours  with  .">0  cc. 
of  A"  2  alcoholic  sodium  hydroxide  solution  under  a 
reflux  condenser  on  the  water-bath.  The  solution  is  fil- 
tered, and  the  residue  washed  with  100  ce.  of  hot  absolute 
alcohol  anil  with  50  B.C.  of  hot  water.  The  solution  is 
concentrated  to  about  16  CC,  diluted  with  water  to  about 
LOO  c  ..  aeidilied  with  dilute  sulphuric  acid,  extracted 
with  aqueous  ether,  and  the  extract  evaporated  in  a 
-mal!  tared  beaker;  the  residue  is  dried  and  weighed: 
it  should  not  amount  to  more  than  0-5  per  cent.     A.  S. 


Lupeol. 


X.  H.  Cohen.     Rec  Trav.  Chim.  Pays-Bas,  1909, 
28.  :m    :v.h>. 


The  gutta-percha-like  material,  brexk  or  "dead  Borneo,'' 
which  is  derived  from  the  tree.  Alttonia  eximia,  contains 
lupeol  and  a-  and  ;i-aniyrin  (partly  in  the  form  of  their 
aeetie  esters),  whilst  the  aUm  described  by  Sack  is  a 
mixture  of  these  substance,.  The  lupeol  from  bresk 
melted  at  211° C.  (215  C.  corr.)  and  had  an  optical  rotation 
in  chloroform  solution,  of  [«]d  =  -t-  27'2.  It  formed  a 
benzoate  (rn.pt.  265  -  206  C.;  27:i  — 274° C. corr.), which 
.  i  v-tallised  in  flat  needles,  an  acetate  (rn.pt.  2I4CC.;  218°C. 
corr.)  and  a  einnamate  fm.  pt..  2415  %5-  244  ;  249'— 250°  C. 
corr.),  <hi  treatment  with  bromine  it  yielded  a  mono- 
bromide,  C„H4,OBr,  which  melted  at  184°  C,  and  had 
i  rotation  of  [a]i>— 4-3'8.  The  benzoate  also  yielded  a 
tnonobromide,  winch  crystallised  in  small  plates  melting 
22° — 223'  ('.  On  oxidation  with  KiHanis  chromic  acid 
at  Her..  1909, 34, 3564),  the  lupeol  wae  converted  into 
,  pound,  lupeone,  c;1H,.0,  which  melted  at   169°  C. 


1 17"  C.  corr.),  and  had  [a]  n  U3°-l.  The  iodine  values  ol 
the  various  derivatives,  determined  by  Hubl's  method,  in- 
dicated the  presence  oi  a  double  linkage  in  the  molecule, 
and  from  a  consideration  of  all  the  analytical  results, the 
l  formula,  <',,H  0O,  appears  better  suited  to  lupeol  than 
the  formula,  C  „H   0O.   (See  also  this  J.,  1908,  1123.  1124.) 

i  .  A.  M. 

uAmyrol  and  8-amyrol.     V  H.  Cohen.   Rec.  Trav.  Chim. 
Tax-  Has.    1909.  28.   391-394. 

I\   addition  to  lupeol  Mr  preceding  abstract  

tains  n-  and  ,-j-anivi ol.  c,MH  (,<l,  the  former  crystallising 
infincnecdlesnu.pl-  185  I  .;  1st;  c.  corr.),  and  the  latter  in 
long  hard  needles  (in.pt.  1950;  197°— 197-5°C.  corr.).  The 
acetate  of  O-amyrol  formed  Hat  needles  melting  at  224 
225  C.  (corr):  the  benzoate,  long  needles  m.  pt.  194  C 
corr.) ;  and  the  einnamate,  needles  melting  at  178°C.  (eon.). 
The  acetate  of  8-amyrol  crystallised  in  long  hard  needles 
I  (m.  pt.  240  241  C.  eon.  i  ;  the  benzoate  in  rectangular 
plates  in.  p)  234  235  C.  eon.);  and  the  einnamate  in 
small  needles  (m.  pt.,  241   C.  con-.). — C.  A.  M. 

Patents. 

Indiarubber  and  cellulosi  :  Manufacture  of  products  con- 
tinuing  .  P.  Defaucamberge,  Assignor  to  Soe.  Franc. 

de  la  Viscose,  Paris.     U.S.  Pat.  943,668,  Dee.  21.  1909. 

See  Ep;  .  Pat.  7302  of  1909  ;  this  J..  1909,  s44.—  T.  F.  B. 

Elastic  "i  plastic  products  similar  to  caoutchouc,  gutta- 
pt  rcha,  or  mastic  :  Process  for  the  manufaclun  of . 

P.  \Y.  Wallace.  London,  and  O.  Reynaud,  Paris.  Eng. 
Pat.  27.li.ss.  Dee.  19,  1908.  Under  Int.  Conv..  Dec. 
20,  1907. 

SeeFt.  Pat.  395,215of  1907  :  this  J..  1909,319.— T.  F.  B. 

Plastic  and  elastic  substanci  :  Production  of  a .  Com- 
mercial Products  Co.,  Ltd..  London.  From  L.  Berend, 
Crefeld,  Germany.     Eng.  Pat.  4154,  Feb.  19,  1909, 

See  Fr.  Pat.  402.028  of  1909  ;  this  J.,  1909.  1212.— T.  F.  B. 


XV.— LEATHER  ;     BONE  ;     HORN  ;     GLUE. 

Tanbark  and  tanning  extracts  in  1908.-  Productionoj in 

the  United  States.     U.S.  Census  Bureau,  Dec.  1909.     [T.R.] 

The  total  reported  cost  of  tanbark  and  tanning  extract 
consumed  in  190S  by  the  tanneries  in  the  United  States 
was  821,361,719.  Practically  the  same  amount  was 
expended  for  tanning  material  of  this  character  in  1907 
and  also  in  1900. 

Business  conditions  in  1908  were  almost  universally 
unfavourable  but  the  canvass  of  the  tanning  industry 
was  much  closer  than  before  and  resulted  in  returns 
from  622  plants  to  1908,  as  compared  with  .583  plants 
in     1907. 

The  following  table  shows  the  production  of  tanbark 
and  tanning  extract  by  varieties  for  the  year  1908,  as  com- 
pared with  1907:— 

Extract. 


1907. 

1807. 

Quantity              ,  „st 
(pound- e 

Quantity             (i., 
(pounds 

Hemlock  .         411.13:1.524          5968.041 
0  ik                   :"  B80.2M          6  IS  9  ;- 
Quebracho      145. 324,077       4,996,807 
i  hestnut  .       184,819,100       2.560  007 
Palmetto.               488,980              12.502 
All   Other  .          13.304.983            478,  178 

40.808.72a      81.043,311 

21. 7115.77.-.            480.124 

143,174.614        4,884,475 

14«.siK. '.tnn        j.s5::,045 
lea.iit'.i            3,980 

39,42!).  Hrtti        1,263,847 

Totals..       384,899,535       »9,tS49,67:i 

392,101,087     $10,558,282 

r«i  (Xix..  mo  ».i 
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to! 


Tanbark. 


K) 


quantity 


i  ml 


Quantity 


l 


It.  mlocli 
All  other  . 
Totals, 


Bl 5,840 
374,062 


17,01(1 


810,231     17,208,206 
907.817       8 

J  27«,323 


1,2)4,40]     HI. 655, 87 1         i.l27.4iio    Slo.s03.4:i7j 


toward 
"f  their 


creasing  cost.     The  numbei  oi  plants  thai  used  extract 
rolusiveTy  in   1908  was  greatei   bj    l-  than  the  Dumber 


These    figures   strongly   indicate   the   tendenoy 
a  diminished   nse  of   barks    largely  on  account 
incrcasini 

in  1907.  and  the  oumbei  that  used  bark  exolusiveh 
was  greater  by  l.  while  the  number  nsing  both  bark 
..ml  eztrai  I  do  reased  from  340  in  1907  to  383  in  1008. 

The  ii"  rease  in  tin  case  of  "all  other"  kinds,  amounting 

in   quantity   to   26,126,000    pounds,   or    196-4    per  cent., 

and  in  value  to   J789.969,  or   186-9   pei   cent.,  was  due 

largely   to   Bra  greatly   increased   use  of   myrobalan  and 

rove  extrai  I 

og   the    "all    other"    extracts    are   also    included 

oambier,  quernos,  palmetto,  sumac,  cutch,  and  other  Sands. 

These  extracts,  however,   were  not  differentiated  in  the 

i nil.-   and  in  the  i  ase  of  none  of  them  was  a  suffii  ient 

quantity  reported  t"  warrant  a  separate  tabulation. 

ollowing  table  |  n  sents  s  i  omparison  of  ill  quan- 
tities and  values  of  tanning  materials  imported  f  i  ton- 
sumption  during  the  fiscal  years  ending  June  :i  lf.07 
and  1908:— 


XVI.     SOILS  ;    FERTILISERS. 

IB    o\   tht     I  '    ".'  ""      • 

,,,../  tht  "■     J.  Sta 

Jahresber.    <i.    verein.    f.    aogew     Botanik,   1907,    182. 
Biedermann's  Z.-mi  .  I'.mtt.  38.  *2»    n-.»s. 
\i  inii"^  were  made  to  inieol  a   Dumbei  •  ia  of 

i  inoui  plant  with  pun  onttun  of  the  nodule  bacteria 
i  ,i  from  eai  h  one  oi  them.  W  ith  one  exi  i  ption  i 
pecies  oould  onlj  bi  infected  bj  its  own  partiouku  bacteria 
and  not  by  those  from  anj  othei  pecies  ol  plant  :  for 
,  ample  Phattohu  vulgaris  and  Soja  hitpida  oould  not 
both  be  infected  by  the  game  bacteria.  The  exi  option  was 
afforded  by  specii  -  ol  Ptium  and   I  u  ia,  wbioh  could  both 

be  < related   by  the   bacteria   poculiai    to  either  one  of 

them  Gelatin  oultures  of  nodule  bacteria  BhoM  a  visible 
growth  only  for  a  short  time  growth  is  checked  by  thu 
accumulation  of  the  excretorj    product     ol   the  bacteria 

and  the  deoomposition  i Liu  la  of  the  nutrient  medh 

Boils  should  therefore  be  inoculated  with  the  bacterial 
slime  and  not  with  tin  i  nlture  medium  in  addition.     The 

additii I  nutritive  substances  to  a  soil  culture  nrosl  be 

made  with  great  care,  since  it  may  result  in  the  increased 
development  of  injurious  bacteria.  Well  cultivated  soil 
i  in  excellent  medium  for  the  culture  of  nodule  bacteria, 
and  ma\  I"'  used  tor  the  regeneration  of  races  weakened 
by  culture  on  gelatin.  Carbon  bisulphide  loi-  no  harmful 
influence  on  nodule  bacteria,  «  nether  added  bi  fore  or  aftt  c 
the  inoculation  of  the  Boil.  Copper  sulphate  is  equally 
without  influence,  though  othei  soil  bacteria  are  very 
readily  destroyed  by  this  reagent.     The  resistance  oi  the 

lure    bacteria   to   drying   has    been   studied   in  detail 

Gelatin  cultures  of  varying  ages  showed  but  little  differi  ni 
in  activity.     Complete  drying  on  gelatin  or  on  nutrient 


Bark  and  wood 
Hemlock  bark,  corda 
M:urjrn\  .    l>urk.  tons 
Quebracho,  tons    . . . 
All  other 

K\  tract— 
Quebracho,  pounds  . 

Sumac,  pound-     

Hyrubalan,  pounds  . 

totals    


Quantity. 


0.1U3 
20.899 
67,810 


K  179  -n; 
1.537.420 


Value 


Quantity, 


Value. 


S27.780 

42(1.439 

840.799 

82.024 

i.243.386 
55.701 
198,688 


-  ■  874.803 


62.593, 

1,060, 

80,688, 


877  t 
190  ' 

-71 


671 
694 
206 


..  I  1,789 

:ilo.74.-) 
Ill  2.971 

*y 

:,037.«48  j 

42.022  J 

229,441  ■' 


53.402,809 


•Quantity   not   shown. 


Although  the  total  value  of  the  imports  of  tanning 
materials  was  lc--  try  $71,994,  or  1---  per  cent.,  in  1908 
than  in  1007.  the  imports  of  hemlock  hark,  "all  other" 
hark  and  wood  and  myrobalan  have  in  the  same  period 
increased  in  value.  As  myrobalan  is  employed  also  for 
making  dyes,  it  is  probable  that  a  portion  of  the  impor- 
tation of  them  was  thus  used. 

Patents. 

Skin*.  Proeets  for  preparing [batemg],     O.Bohm-     Fust 

Addition,  dated  Mav  L1-1.  IK""  il'nder  Int.  Conv..  Mav 
32,  1908),  to  Ft.  Pat.  387.050.  Mar.  9.  1908  (this  J., 
190S,  581). 

An  aqueous  solution  of  pancreas  with  the  addition  of  a 
solution  of  a  weak  acid,  such  as  lactic  acid,  or  an  acid  salt. 
and  ammonia  has  been  found  to  give  particularly  good 
results  when  used  for  bateing  skins. — H.  Br. 


/    or    vegetable-m 
J.  B.  F.  E.  Roy.      Fr.    Pat. 


/.,  oiAi  r  ;  Proem    for    the 

UaUUXp     of    li"i 

403,779,  Oi  t.  3,  1908, 

THE  use  of  various  soluble  mineral  salts,  such  as  those  of 
aluminium,  which  can  be  rendered  insoluble  by  - 
physical  action  (heat,  etc.),  is  suggested  as  a  means  of 
producing  a  linn  leather  suitable  for  the  soles  of  hoots. 
Larger  quantities  of  the  mineral  salt  are  used  than  arc 
necessary  to  produce  a  supple  leather,  the  excess  quantity 
being  rendered  insoluble  in  the  hide  and  thus  adding  to  the 
solidity  of  the  product. — H.  Br. 


tree  materials  destroys  the  bacteria.  When  soil  extract  ia 
added  to  the  bacterial  slime,  and  the  solution  slowly  dried 
on  wool,  the  bacteria  remain  alive.  The  bacteria 
destroyed  when  quickly  dried  under  these  conditions  and 
are  in  time  destroyed  by  exposure  to  air  with  varying 
moisture  content.  For  the  isolation  of  nodule  bacteria. 
gelatin  cultures  are  indispensable,  but  for  their  propa- 
gation, soil  extracts  containing  maimitol  and  glucose 
a  tford    a    better  medium. — E.  F.  A. 

Phosphoric    acid:     Manorial    experiments    with    insoluble 

.     J.  SebelieD.     Tid-skrift  for  det  norske  Landbi  ok, 

1909,  16.  339—352.  Biedermann's  Zentr.,  1909,  38. 
801—804. 
The  experiments  were  carried  out  in  cylindrical  zinc 
vessels  containing  about  eight  kilos,  of  sand.  In  each 
.  rperiment  the  same  'quantities  of  potassium  <  blonde. 
nitrogen  in  the  form  of  nitrate  or  of  ammonium  sulphate, 
and  phosphate  in  varying  forms  were  added.  Experiments 
with  buckwheat  indicated  that  the  utilisation  of  insoluble 
phosphate-  is  better  when  nitrogen  is  supplied  as  am- 
monium  sulphate  than  when  nitrate  is  used.  Every 
phosphatio  manure  increased  thi  if"ng 

utilised  :  in  combination  with  nitrate,  superphosphate 
the  most  effective  agent,  but  in  combination  with 
ammonium  sulphate,  both  French  and  Algerian  crude 
phosphates  gave  better  vields  and  even  apatite  was  almost 
as  valuable  as  superphosphate.  By  far  the  most  effective 
eombination.   however,   was  superphosphate  and   nitrate. 
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In  1908  the  ammonium  sulphate  was  added  in  the  form 
o' a  dilute  solution  and  no  crop  of  buckwheat  »a-  obtained. 
Experiments  with  oata  indicated  that,  together  with 
nitrate,  apatite  and  French  phosphate  were  oi  little 
value,  whilst  Algerian  phosphate  had  only  about  one- 
quarter  the  effect  of  superphosphate.  In  conjunction 
with  ammonium  sulphate,  all  three  forms  of  phosphate 
wen-  more  efficient,  the  effect  being  chiefly  in  the  amount 
of  grain  produced  and  less  marked  ID  the  amount  of  straw. 

■ — E.  F.  A. 

per  compound  ;  A  new .  and  Us  use  as  an  insecticide 

on  fines,  etc.  P.  Malvexin.  Hull.  See.  ('him..  1909,  5, 
1096— 1098. 
The  compound  described,  cupric  diruethanaldisulphite. 
Cu[CH,(OH).SOJ„  is  prepared  by  passing  a  current  of 
sulphur  dioxide  into  a  mixture  of  40  per  cent,  formaldehyde 
solution  and  cupric  hydroxide.  The  latter  dissolves  as  the 
gas  is  introduced,  and  a  bright  blue,  clear  solution  of  a 
syrupy  consistence  is  obtained.  This  solution  contains 
160  gnus,  oi  metallic  copper  per  litre  and  has  a  sp.  gr.  of 
1-1177.  When  diluted  with  water  it  forms  a  very  efficient 
dressing  for  vines,  etc.,  and  does  not  leave  a  deposit  on  the 
leaves.— W.  1\  S. 

Determining   nitric    nitrogen.     Pozzi-Escot.     See    XXIII. 

Patent. 

(air, am    cyanamide  ;     Preparation    of    a    dustiest,    non- 
He   product  from .     O.    F.    Carlson.      I'r.    Pats. 

104,165  and  404,156,  June  18. 1909.     Under  Int.  Con  v., 
dune  19.  1908,  and  Feb.  22,  1909. 

(1)  Cau  ifM  cyanamide  is  treated  with  watei  and  carbon 
dioxide  to  convert  any  free  lime  or  calcium  carbide, 
which  it  may  contain,  into  calcium  carbonate.  (2)  The 
calcium  cyanamide,  after  being  treated  as  described, 
may  be  mixed  with  a  suitable  quantity  of  a  non-drying 
oil  or  other  fatty  matter. — 0.  R. 
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Beet  slices  ;    Method  for   the  rapid  determination   of  dry 

substiim,    it,    u-hnusted  .     P.    R.  Voigt.    Deutsche 

Zuckerind.,   1909.  34,  1012—1013. 

Hkezfbld's  method  for  the  determination  of  dry  substance 
in  exhausted  slices  requires  10 — 12  hours  for  execution, 
and  is  therefore  often  useless  as  a  means  of  controlling 
the  work  of  drying  the  slices.  The  author  describes  the 
following  method  which  is  much  more  expeditious: — 
Twenty-five  grms.  of  the  slices  are  introduced  into  a  vert 
wide-  and  short-necked  Basil  of  about  300  c.c.  capacity, 

[25 — 150  C.C    of  absolute  alcohol  are  added,  and  the  whole 

i-  heated  t"  boiling  foi  20  30  ininutei  undei  areftux 
condenser.  The  contents  of  the  Bask  are  then  trans- 
ferred to  an  ordinary  filter,  and,  when  the  alcohol  has 
drained  off.  the  slices  are  washed  once  with  ether.  The 
funnel  and  contents  should  now  be  placed  in  the  drying 
chamber  for  about  five  minutes  in  order  to  facilitate  the 
separation  of  the  slices  from  the  filter.  The  slices  are 
removed  from  the  filter  by  means  of  a  small  brush  to  a 
wide,  tared  weighing  dish,  and  dried  for  half  an  hour 
in  vacuo  tA  100'  C,  or  for  one  hour  in  an  ordinary  drying 
oven  at  HHi  C.  ;  the  dish  and  contents  are  then  allowed 
ccatorand  weighed.  If  a  vacuum  divine 
oven  is  used,  the  whole  determination  may  be  effected 
in  U  hours.  The  results  agree  well  with  those  obtained 
by  Hcrzfeld's  method. — L.  E. 

ilc compositions.    VII.     /.'■•■.  ugat     'inthesis. 

W.   Lob  and  G.  Pulvermaeher.     Biochem.     Zeits.    1909 
23,  10—26.     (See  this  J„  1909,  1264.) 

Ir  has  previously  been  stated  that  amongst  the  protructs 
obtained  by  the  action  of  lead    hydroxide   or  sodium   hy- 
droxideon  dextrose,  pentose  and  formaldehyde  oi  i 
.1..  1909, 1068).     Descriptions  of  experiments  are  now  given, 
and  it  is  shown  that  pentose  and  formaldehyde  are  formed 


in  every  case  under  the  various  experimental  conditions 
employed.      Thus.    by    the    action    of   lead    hydroxide   on 
dextrose,     pentose    and    formaldehyde    are   formed    inde- 
pendently  of  the  concentrations  of  the  reacting  substances 
(within  the  limits  investigated)  and  independently  of  the 
temperature  ;    a   special  experiment  showed  that  even  in 
iir  at  the  boiling  temperature,  the  oxidation 
processes   involved    in   the  action  of  lead  hydroxide  on 
dextrose     depend    on    intramolecular     re-arrangements. 
From   the   present   and   the  earlier  investigations  of  this 
serie-.     it     is    concluded     that,    tinder    the    influence    of 
i    hydroxyl-ions  dead  hydroxide,  sodium  hydroxide),  as  well 
as  under  the  influence  of  oxidising  (this  J.,  1909,  535,l>17) 
and  reduoing  agents  (toe.  cit.,  1264),  dextrose  is  decomposed 
into  formaldehyde  and  pentose,  with  simultaneous  intra- 
molecular re-arrangements  and  oxidations.     Since  other 
workers  have  shown  also  that   pentose  is  formed   in   the 
synthesis    of    sugar    from    formaldehyde,    the    following 
conclusions  an    fully  justified  : — 1.  The  synthesis  of  sugar 
from  formaldehyde  is  a  reversible  process.     2.   Formalde- 
hyde   and    pentose    are    phases    of    sugar-decomposition 
and     sugar-synthesis.     3.  Perceptible     decomposition     of 
dextrose  into  formaldehyde  and  pentose  occurs  in  aqueous 
solutions    the    alkalinity    of   which    is    about    equivalent 
to  that  of  the  blood.     4.   It  also  occurs  in  acid  solutions 
when   the   original   state   of  equilibrium   is  destroyed    by 
oxidising    or    reducing    agents.      5.   As    the    electrolysis 
of  glycol  and  glycerol  shows,  a  synthesis  of  sugar  also  occui  s 
in  acid  solutions  from  the  aldehydes  formed  by  the  decom- 
position of  the  sugar. — L.  E. 

Arsenious    acid    in    quantitative    analysis    [Determination 

of  dextrose];    Applications  of  .     /.  F.  M.  Litters- 

cheid    and    J.    Bornemann.     Z.    angew.    Chem.,    1909, 
22.  2423-2427. 

The  dextrose  solution  under  examination  is  heated  with 
an  alkaline  solution  of  copper  sulphate.  The  reaction- 
product,  which  contains  cuprous  oxide  and  the  excess  of 
cupric  salt,  is  treated  with  a  solution  of  arsenious  oxide 
equivalent  to  the  copper  solution  originally  used,  and  then 
acidified  with  acetic  acid.  The  whole  is  treated  with 
potassium  iodide.  Part  of  the  arsenious  oxide  is  converted 
into  arsenic  pentoxide  by  the  iodine  liberated  in  the  action 
between  the  cupric  copper  and  the  potassium  iodide.  The 
residual  arsenious  oxide,  which  is  subsequently  determined 
with  standardised  iodine  solution,  corresponds  to  the 
cuprous  oxide  and  thus  constitutes  a  measure  of  the 
dextrose  in  the  solution  under  examination.  For  details 
of  the  preparation  of  the  solutions  employed  and  of  the 
method  of  effecting  the  determination,  the  original  paper 
must  be  consulted. — L.  E. 

Cellos,  and  Ih  diastolic  fission  of  ceUose.  G.  Bertrand 
and  M.  Holderer.  Comptes  rend..  1909.  149.  1385— 
1387. 

I  u.i. .si  (thi  J.,  1901,  74Q;  1902,  144).  a  biose  produced 
by  the  partial  hydrolysis  of  cellulose,  is  not  hvdrolysed 
l.\  maltase  and  sucrase.  After  contact,  however,  with  an 
aqueous  maceration  of  Aspergillus  niger  for  about  three 
days  at  37  C.  pure  cellose  is  entirely  transformed  into 
dextrose.  Emulsin  and  trehalase  also  hydrolyse  it, 
but  these  diastases  arc  not  obtainable  in  sufficient  purity  to 
form  definite  conclusions  from  their  action.  The  authors 
.  onclude  in  favour  of  the  existence  of  a  diastase,  eellase, 
distinct  from  maltase,  etc.,  but  their  researches  are  not 
completed.     A.  Sbld. 

Honey  ;    A  nalysis  of .     Witte.     See   XIXa. 


XVIII.-FERMENTATION    INDUSTRIES. 

Malt;    Aiiinml  <./  extract  obtained  from  by  various 

processes.  W.  Windisch  and  R.  Mellmann.  W'oeh. 
f.  Bran.,  1910,  27,  1—3. 
The  maximum  yield  is  obtained  by  a  combination  of 
pi.. mashing  and  proteolytic  digestion,  completing  the 
operation  according  to  the  "Congress''  directions. 
Pressure  digestion  alone  gave  values  lower  (this  .J.,  1909, 
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than    tin  met hod,   but   equal  to  th 

:..l  by  <  >i In  i    pre-mashing    ot    proteolytic    •  1 1 l.- ■ 
irately.     Incrcaso  of  pressure  above  two  atmosphi 
la  to  reduce  the  yield.     The  autl  i  any  small 

it"  roase  in  ext  ract  i  j   digi  si  ii  m  ondi  '   p' 

lo  be  outweighed    bj    thi  coloui    and    Ha 

timultaneou  Ij   i luced.     It  is  recorded  thai   the 

lined   by    methods   involving  a   proteolytic   digestion 

Mr  always  very  readily  obtained  bright.     K.  I.,  s. 

,'l.    .1/    mailed   and  unmalted  grain.     T.  Chrzakzcz, 
/.   BpirituBind.,  1909,  32.  520,  535     536,  539,  544,656 
667,  669,  671,  578     579. 

tatements  of  the  various  authors  who  have  investi- 
•  I  tin'  enzymes  present   in   Btarchy  seeds  are  contra- 
dictory.    Tin'   majority   of    observers    appeal  to   incline 
t<i   the  existence   oi    three  enzymes:    (1)  the   liquefying 
j  mi'  ot  mull  which  is  non-existent  in  ran  grain,  (2)  tin1 

i t  malt,  a  sai  chai  ifj  ing  enzj « ith  an 

optimum  temperature  oi  action  at  50  55  C.,and  (3 
translocation  diastase  of  n»  grain,  a  similar  enzyme 
but  «iih  an  optimum  temperature  of  45'  50  C.  The 
present  research  was  directed  i"  determine  whether  the 
amylases  of  raw  and  malted  grain  are  the  same,  and  if 
tin  liquefaction  and  the  saccharification  of  the  starch  are 
brought  about  by  one  or  by  two  or  more  .listinot  enzymes. 
Tin-  experiments  show  thai  the  optimum  temperature 
for  the  liquefaction  of  potato  and  rice  Btaroh  (gelatinised 
in  presence  of  the  enzyme)  by  extracts  of  green  malted 
barley,  oats,  maize  and  millet  lies  between  60  and  65°  C. 
Extracts  were  prepared  from  raw  barley,  rye.  wheat. 
oats,  maize  and  millet,  and  from  horse-radish,  beel  and 
potato;  all  were  found  to  have  staroh  liquefying  and 
ocharifying  powers  in  varying  degree.  In  every  case 
the  optimum  temperature  li\  between  60°  and  05°  C. 
The  Btaroh  liquefaction  was  always  associated  with 
o,  and  all  efforts  to  inhibit  either  alone 
proved  fruitless.  Except  in  intensity  the  action  of  the 
raw  grain  extracts  was  in  all  respects  similar  In  that  of 
the  extracts  from  malted  grain.  The  saccharifying 
enzymes  of  similar  extracts  from  raw  and  malted  grain 
showed  absolute  agreement  in  behaviour  under  various 
conditions  of  time  and  temperature,  the  optimum 
lying,  in  every  case,  between  50°  and  55°  ('..  higher  tem- 
peratures producing  very  considerable  restriction.  The 
saccharified  starch  pastes  were  only  examined  for  cupiic- 
reilin  ing  power  and  coloration  with  iodine.  The  author 
concludes  that  starch  liquefaction  and  Baccharifioation 
arc  functions  of  one  and  the  same  enzyme  and  that  there 
is  no  ground  for  distinguishing  between  translocation 
and   seen  lion  diasta  -■        I!.  L.  S. 

Diastases;    Influence  oj  IAi    reaction   of  )!>>    medium   on 

/!■■     filtration    of       — .      M.     Holderer.      Coinpte      rend.. 

1909,  149.  1163  1157. 
Svi  k\si  (and  do  doubt  other  diastases  act  similarly) 
in  a  medium  neutral  lo  phenolphthalein,  passes  coniplcti  ly 
through  a  porcelain  candle-filter,  w  hilst  in  a  medium  neutral 
to  methyl  orange  it  is  almost  entirely  retained.  Between 
these  two  states  of  the  medium,  the  filtration  is  partial. 
The  extraction  of  socrase  by  maceration  is  facilitated 
by  making  the  macerating  water  faintly  alkaline. — J.  T  I). 

TeaM  ;  Ytast-pounm  in .  F.  Hayduck.  Woch.  f.  Brau., 

1900.  26.  677. 
Fukthkk  investigations  on  this  subject  see  this  J.,  1909, 
486)  give  results  differing  from  those  of  Bembach  (this  •!.. 
1909,  996).  Thus,  the  author  has  been  unable  to  separate 
a  volatile,  poisonous  constituent  from  becr-veast  or  )u 
yeast,  by  distillation  cither  in  a  vacuum  or  in  a  current  ot 
steam  at  temperatures  varying  from  20°  to  85°C. — the 
vapours  emitted  having  the  temperature  lS"-50°C.  The 
toxicity  of  the  distillate  was  tested  by  means  of  yeast 
identical  with  that  employed  for  the  distillation.  Further, 
the  non-volatile  residue  was  found  in  all  cases  to  have  re- 
tained Us  toxic  properties  apparently  undiminished  in 
intensity,  this  being  the  case  even  when  the  yeast  was 
evaporated  to  dryness  in  a  vacuum.     Similar  results  were 


obtained  when  the  yi  i  >  wa  triturated  with  quarts  -and 
in  a  mortar  previouf  to  distillation       I    II    P. 

I  .•  Th   pretert  — 

E.  Moufang.   Woch.  f.  Brau  .  1909,  20  642  643. 

[t  is  well  known  that    oft  and  hard  watet  ntly 

ui yeast  cells  suspended  in  them  f ot  pur]  i  oing, 

and  that  yea  I   Jlowed  to  remain  for  a  week  ot  two  undei 

i  maj  afterwards    bow  oo  fermentative  power.     The 

author  regards  this  as  being  due  to  the  solvent  power  oi  the 

water   upon   oertain    nec<  tituents    oi    the   cell 

plasma,  particularly  thi     iibstan taining  phosphoric 

ai  id  «  bioh  at  i  o-enzyme  at  u  j  foi  I  he  at  tivitj  ol 

the  zymase.     He  has  found  that  cert  which  at 

lirM  gave  perfectly  satisfactory  results  in  the  brewerj   bul 

i  legend  a i  ci  I  after  3   I a nd,  could  for  a  Bhort  time 

be  restored   to   tluir  original    -laic  by  washing   in  dilute 

phosphoric   acid,  and    i  tut    fchie    i a  could   be  re- 

peatedly  brought  about    by   repetition  ol   the  treatment. 

A  yeast  preserved  for  two  weeks  underwater  b 

end  of  that  time  practically  no  fermentative  power,  whilst 

some  of  the  same  culture  left  under  diluti   phc  t-1 :  acid 

had  preserved  its  power  undiminished.     Et.  L  9 

Cider-making,  '  ■■  oj  tulphurous  acid  in  .  G.  War- 
collier.  Hull.  Assoc,  franc,  promologique,  1909; 
through  Ann.  l-'alsiiic.  1909,  2.  613. 
Tin:  addition  of  from  ."ill  to  80  grins,  of  sulphurous  arid  per 
hectolitre  i  if  must  allows  the  latter  to  be  kept  from  one  year 
to  thencM  :  by  thus  preserving  excess  of  must  from  any  one 
mm  and  adding  il  to  the  must  obtained  during  the  next  year, 
the  quality  of  the  cider  is  rendered  more  uniform.  Thesul- 
phitcd  must  must  be  fermented  by  the  aid  of  yeasts  which 
Inn  been  acclimatised  to  sulphurous  acid.  The  cider  pro- 
duced  contains  large  quantities  of  sulphurous  acid,  which 
must  be  removed  by  aeration  or  the  application  of  heat 
before  the  cider  is  placed  on  the  market.  Potassium  meta- 
bisulphite  should  not  be  added  to  apple  musts  on  account  of 
the   large  amount    of    potash   introduced. — W.  P.  S. 

Lactic  acid;  Industrial  manvfactun  <>\  fermentation . 

H.  Gouthiere.   Bull  Assoc.  Chim.  Suor.  et    hist..  1909. 
27.  576-681. 

In  its  main  outlines,  the  pi mbles  that  described 

by  Mcl.aui  ldan  (this  J.,  1909,  734).  The  lactic  ferment 
used,  however,  is  one  isolated  from  "Sauerkraut."  The 
sugar  solution  is  prepared  by  saccharifying  maize-  or 
potato-starch  with  sulphuric  acid  and  is  neutralised  with 
sterilised  calcium  carbonate  suspended  in  water,  and  the 
nitrogenous  (peptone)  solution  is  obtained  by  extracting 
germs,  culms,  or  screenings  from  makings,  with  warm 
water.  The  two  sterilised  solutions  are  mixed  in  suitable 
proportions  and  run  into  sterilised  vats  (of  3000  litres 
capacity)  containing  ground  chalk.  By  addition  of  cold 
water,  the  solution  is  suitably  diluted  (in  a  number  of  cases 
quoted  by  the  author,  the  average  dextrose-content  of  the 
solution   was    1 1 1: i  per  cent,   prior  to   f<  nnentation).  and 

led  to  :;.~.     10  ('..  between  which  limits  the  temperature 

i-  kept  during  fermentation.  About  50  litres  of  vigorously 
fermenting  juice  from  another  vat  are  used  for  inoculation. 
the  whole  i-  mixed  for  some  minutes  by  means  of  filtered, 
compressed  air,  and  left  to  ferment.  The  yield  is  very 
high  ;  sometimes,  owing  to  conversion  of  peptones  into 
lactic  acid,  more  than  100  parts  of  lactic  acid  per  Umi  p 
of  dextrose  are  obtained.  The  solution  of  free  lactic  acid 
tinalh  obtained  is  decolorised  and  evaporated  under  re- 
duced pressure  to  50  per  cent,  concentration. — L.  E. 

Alcoholic  liquors  ;  Action  of  hydrogen  peroxide  upon . 

A    C.  Chauvin.   .Monil.   Scicnt.,  1910.  24,  12-21. 
FOLLOWING     his     observations     on     the      influence      of 
hydrogen  peroxide  on  the  constituents  of  rum  (this  J.,  1909. 

the  author  has  studied  its  action  in  \  a 
on  rectified  spiiit  alone  and  with  additions  of  aldehyde, 
furfural,  ethyl  acetate,  and  isobutyl  alcohol,  and  also  upon 
two  samples" of  brandy.     The  figures  obtained  are  given  in 
four  tables.     In  rectified  spirit   the  acidity  is  practi 
hanged  ;   the  amounts  of  aldehydes  and  ethers  men 
while    the    quantities    of    higher   alcohols    and    furfural 
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diminish.     In   the  rase    ai    the  the   action    is 

irregular  and  n    can  only  be  said   thai   in  the 

■a-  ii  aldehydes  and  ethers  arc  increased.  The 
hydrogen  peroxide  was  always  present  in  i  v  ■  39  at  the 
end  of  the  experiments.     R,  L  s. 

Alcohol;  New  prooBM  for  the  rapid  dt&trn 

D.  Sdershy.  Bull.  Assoc.  Chim.  Sucr.  et  I'ist..  1909, 
27.      - 

Teds  method,  which  has  been  proposed  and  patented  by 
H.    Rapeller,  depends   on   the   miscibility   oi  ether  with 
as  alcohol.     Twenty  c.c.  of  the  alcoholic   Liquid  under 
examination   ami    10  c.c  of   sp.    gr.    0-724,   are 

shaken  in  11  closed  vessel  ;  on  standing,  the  liquid-  separate 
into  two  layers.     Sua — ive  quantities  ol  alcohol  oi 
are  now  added  from  lie  mixture  being 

shaken  between  eaoh  addition.  The  ethereal-alcoholic  layer 
diminishes  progressively  and  addition  i>t"  alcohol  1-  con- 
tinued until  the  la-t  drop  of  alcohol  added  causes  the 
complete  disappearance  of  this  layer.  The  lunette 
employed  in  adding  the  alcohol  is  so  graduated  as  to  give 
the  percentage  of  alcohol  in  the  sample  directly.  The 
vessel  in  which  the  admixture  is  made,  has  a  very  narrow 
neck,  so  that  the  separation  of  the  two  layer-  may  be  easily 
distinguished. — L.  E. 

Patents. 

Hops  ;    Process  for  making  extract  of .     G.  G.  Smith. 

St.  Albans.  Vermont.  U.S.A.  Eng.  Pat.  24,300, 
Oct.  22.  1909. 

The  hops,  suitably  shredded,  are  macerated  with  water 
at  a  temperature  below  that  favourable  to  fermentation 
(below  16  a  period  ranging  from  14  u    100  hours 

or  longer,  until  the  lupulin  cells  are  fully  saturated.  The 
»atcr.  preferably  the  condensed  water  derived  from  the 
evaporation  of  the  hop  extract,  is  used  in  the  proportion 
of  about  eight  part-  to  one  of  hop-.  The  steeped  hops 
are  then  heated  in  a  closed  vessel  with  the  liquid  in  which 
they  have  been  steeped,  and  this  Liquid  is  continuously 
emulated  through  the  mass  at  the  boiling  temperature. 
Finally  the  extract  is  separated  from  the  spent  hops 
by  pressure  and  concentrated  in  a  vacuum  evaporator 
to  the  con  '    thick  syrup,  at   a  temperature  not 

exceeding  60°  C.— J.  F.  B. 

Fruit    juices;    Apparatus   for   the    contii nter- 

mittent  desulphitation  of  with  or  without  concen- 
tration of  the  treated  juice.  E.  \.  Barbet.  Fr.  Pat. 
403,771.  1  let.  2.  1908. 

THBappai  that  desi  ribedinEng.  Pat. 

i:).217  oi   1905  (this  J.,   1906,   1229),  but   the  air  enrrenl 

employed  is  saturated  with  moisture  before  it  comes  into 
contact  with  the  juice.  For  this  purpose  the  air  is  passed 
through  hoi  watei  contained  in  a  tank  at  the  bottom  of 
the  tower.  The  treated  juice  may  be  rim  otf  directly 
to  the  cooler,  or  it  may  be  allowed  to  collect  at  the  bottom 
of  the  tower  and  there  concentrated  a-  desired.  The 
temperature  of  the  water  may  be  regulated  to  1  be  required 
degree  for  heating  the  air  and  concentrating  the 
juice.  A  simple  form  of  the  apparatus  is  also  described, 
in  which  air  saturated  with  moisture  is  drawn  through 
the  juice  which  tied  in  a  vessel  surrounded  by  a 

hot-water  jacket.- — W.  P.  S. 

Yeast;    Process  lor  thi  productio  —  irom  wort. 

EL  Braasch.     I'r.  Pat  104,183,  April  30,  1909.     1  rider 

Int.  Coir...  Ma>    5,   1908 

A  wort,  prepared  from  cei  toa  temperature 

of  from  13°  to  15°  C,  and  to  it   1-  [uantift   ol 

yeast  amounting  to  about  B  per  cent,  of  thi   drj     olids  ol 

the  wort.  The  wort  is  aerated  thoroughly  while  fermenta- 
tion proceeds,  and  the  temperature  ned  at  L3 
to  l~>°  C.  The  yeas!  i-  then  I  A 
portion  of  it  may  be  used  for  fermenting  a  fresh  quantity  oi 
rt,  but  after  a  third  fermentation  at  a  low  temperature, 
it  i6  necessary  to  commence  afresh  with  yeast  grown 
in  wort  at  a  temperature  of  25°  to  30°  C— W."  P.  S. 


Wines  and  oUu  r  In  n  rages  :  Manufacture  of .     [Pro 

of   ageing.]     V.    Henri,    A.     Belbronner,    and    Al.    von 
Recklinghausen.     IV.   Pat.  403,674,  June  4.   1900. 

Tin:  taste,  colour  and  quality  of  new  wine  i-  improved 
by  subjecting  it.  in  the  form  of  a  thin  layer,  to  the  action 
of  the  ultra-violet  ray-  emitted  by  a  mercury  lamp.  The 
apparatus  employed  consists  oi  an  inclined  rotating  funnel, 
tin-  walls  of  which  are  corrugated.  The  wine  i-  allowed 
in  flow  down  1  In  sides  of  the  funnel  and  the  lamp  is  placed 
in  the  interior  of  the  funnel  as  near  as  possible  to  the  side. 

—  W.  P  S. 

Rectifying  column  of  combined  distilling  and  rectifying 
stills  or  of  9eparatt  rectifiers;  Heating  arrangement 
for—  E.Guillaume.     Fr.  Pat.  403,385,  May  26, 1909. 

An  arrangement  having  the  form  of  a  combined  tubular 
condenser   and    heater   1-   described   for   the    purpose   of 

utilising  the  latent  heat  of  the  vapours  derived  from  the 
distillation  of  the  crude  wash.  This  heater  is  placed  at 
the  bottom  of  the  rectifying  column,  and  when  distillation 
and  rectification  are  effected  in  two  distinct  operations, 
it  replaces  the  condenser  oi  the  first  still,  the  vapours 
entering  the  top  of  the  inter-tubular  chamber  of  the 
heater,  giving  up  their  latent  heat  to  the  liquid  which  i- 
undergoing  rectification  in  the  tubes,  and  returning 
in  the  liquid  form  through  a  cooler  to  the  distilling  depart- 
ment.    The  illustration  represents  the  application  of  the 


condenser-heater  to  a  combined,  continuous  distilling  and 
rectifying  plant.  A  is  the  still  for  crude  wash,  the  vapours 
from  which  pass  into  the  new  condenser-heater,  B.  and  an- 
there  utilised  for  boiling  the  richer  alcoholic  liquid  in  the 
tubes,  which  i-  undi  rgoing  rectification  in  the  column.  ('. 
The  condensed  crude  phlegm  go  by  way  of  the  tube,  2, 
and  the  nncondensed  vapours  by  way  of  tube,  3.  into  the 
purifier,  D,  the  tap,  t.  serving  to  regulate  the  pressure 
in  the  condenser-heater;  tap,  .">.  opens  a  short-circuiting 
pipe  cutting  out  the  condenser-heater.  The  purified 
phlegms  from  D,  enter  the  exhausting  column.  E.  by  the 
pipe  Ii.  and  the  space  above  this  is 'occupied  by  a  con- 
centrating column,  10'.  This  has  the  effect  of  raising 
the  alcoholic  degree  of  the  liquid  at  the  base  of  the  rectifying 
column,  C,  and  consequently  of  that  in  the  tubes  of  the 
he.iiei.  |;.  -.1  that  tin  ,  \- tract  ion  ol  the  fusel  oils  may  be 
effected  outside  the  rectifying  column,  at  the  point."  10. 
for  instance,  whilst  the  lower  boiling  point  of  the  liquid, 
thus  obtained,  increases  the  efficiency  of  the  tubular  heater. 
The   quantity   of   steam   required   to   exhaust   the   waste 
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liquid  from   K  in  not   increased,  «l"l-t  the  itoani  u  u 
lirctl  lo  heat  the  rectifying  i  oluran  i    dispensed   with  ; 

tin-  in m\  is  calculated  to  amount  to  about   100  kilos. 

nf  steam   pel   hectolitre  >'l  absolute  alcohol.     J.  I\  B. 

m  oj  \  D.  Barr,  Jei  91  |   I 

I   .-   \      Eng     Pat.   24,502,    Nov.    Ifl     1008 

Pat.  91  l,803ol  1009  ;   thisJ..  1909,  26  i       I     I     B 

.-../  I'luti  s  for  rectifying  columns 

Set  I 


r,     Pat     104  162 


Ammonium  [and  other]  tttlpho  phosphates  <<><  the  treatment 
0/  vintagt  Addition  to   Fr.   Pat.  399,142. 

S     VII. 


XIXa     foods. 

ti    the  composition  0/  E.   Durier. 

Ann.  Falsifie.,  1909,  2.  489     493. 

Tut  variation  in  the  composition  of  lard  is  shown  by  the 
following  results  of  the  examination  oi  the  fat  token  from 
Various  parts  of  the  bodies  ol  two  pigs.  The  fats  were 
rendered  ovei  a  free  flame  and  then  filtered  before  being 
analysed. 


■  ■  1  "ii  1  in    i"i mat 1  tii.  hi  in, 

Lied  to  cheese      1 1 

\>ith  the  I'm '  heil  met  hod  (Z,  1  ntoi  in  b    N 

1902,  5.  1068  :  also  thi    .1  .  1903    1  108    1164  iplied 

• active    lactic    acid,    thi    di  tillation    must    l»-   done 

with   superheated    iteam   »t    a    temperature   of    130     C 

and  71 1  distillate  st  be  collected     This  method 

« ill   not     '  parati    Leu  i  ie   a<  id   from    mixtures  conta 
matio,    tartarii  ,   oxalii  ,  or  succi 

fa<  ini  \    n  ~tilt  --   were  ..lii. ii    bj    [ii  .  ing   1  he  ohi 

1  \i racting  n ith  et her,  and    1  para! ing  ■' 

the   solution   thus  obtained.     The  lactic  acid   in  solution 
converted  into  thi   barium  salt,  which  was  treated  with 
the    requisite   amount    of    zinc    sulphate.    The    solution 
was  filtered,  and  evapi  line  n  ddue 

.  .1ll1ri.1l.     !•'.  Siii.n. 


Analysis   of 

< inn 


1909, 


\\  itt<       Z.     I  hi.  1  . 
18.    826    649. 


Nahr. 


1        the  purpose  oi  ascertaining  the  purity  or  otherwise 

1  in  pi.  oi  honey,  it  i-  1 aended  thai  the  following 

determinations  and  teste    hould  i»    made,  s   solution  con. 
taining   one   part   l>y   weight  <if  the  honey   to  two  parts 

li\    weight   of  water   1 used  for  the  purpose:     total 

nitrogen    (Kjeldahl) ;     tannin    precipitate;     polarisation 


Fat  from  : 


Pig   No    1 


01.,.- 
refracto- 

im-t.r 
reading 
it  46°  ( 


Refractive 
Index 

at  45°  C. 


Mesentery -13-5  1-4580 

[Tare  13-0  1-466] 

Ihim -  12-0  1-4664 

Breast  -9-0  1-4761 

Back ii-ii  M.-H.i, 

Head  -    B-0  1-4674 


[odine 
value. 


49-65 
,i,  .1 
63-50 
58-87 
56-64 
in -ni 


Free 
acids 

(as  oleic 
acid) 

per  cent. 


0-541 
0-217 
0-352 
0-217 
n-1  19 

0-217 


Pig  No    2. 


ni.,.- 
11    1  ,  to 

meter 

reading 

at   (5    < 


-15-5 

-14-l> 

12-0 

-  8-5 

-  9-5 

-  5-0 


Refractive 
Index 

at  45°  C. 


1-4555 
I-4551I 
1-4563 
1-4578 
1-45711 
1-4581 


India.- 
value. 


46-19 
47-60 
52-53 
58-84 
57-87 
67-53 


1 

HI   Ills 
1.1-      l.li    ir 

acid) 
per  cent. 


0-462 
0-257 

0-307 
0-282 
0-231 
0-257 


Tin-  temperature  at  which  the  lard  is  rendered  1ms  a  eon- 
.il.lr  influence  on  the  1  "tn|  osition  of  the  fat  obtained. 
For  instance,  when  tin-  temperature  did  not  exceed  50  C 
the  fat  had  an  iodine  >  alue  of  tiL'-L':!.  but  when  the  substanci 
was  heated  ovei  a  bee  flame  the  resulting  fat  had  an  iodine 
value  of  17-76.  The  ehemioal  and  physical  constants 
of  the  tats  were  not  alten  .1  by  treating  1  refining)  the  molten 
fats  with  fuller's  earth  and  subjecting  them  to  the  action 
.,1  .1  ourrent  of  air.     W.  P.  s. 


Qiianiitalivi   determination  of , 

B     Hut.     .1.    Arni-r.   Chem     S01  . 


Lactii   -r-  id  "<  chet  si  . 

S.     Nii/nkn    ami     E. 

1909,  31.  1364      1367. 
Thk  basic  lead  *alt  of  inactive  lactic  acid  has  the  composi- 
tion,    3PbO,2C,H,0,.       The     Palm    method     •/..    anal. 
Chem.    1887,   26.   33]   foi    the  estimation  of  tactic   acid, 


before  ami  after  inversion  ;    Ley's  reaction  (see  Schwarx, 

'/..   I'm.  1-     \.iln.  (VmiKsin..    I'ins.   15.    lnsj  :    and   Fi. -l„  '- 

this   J.,    1908,    Il27i.     Determinations   of 

the  quantity   .if  water,  invert   sugar,  non-sugars,  acidity, 

and  ash  in  the  sample  afford  little,  if  any.  evidence  "f  the 

presence    oi    adulterants.     The    tannin    precipitation    is 

rried  oul   by  treating  10  c.c.  of  a  2t>  per  cent,  filtered 

solution  of  the  honey  with  -~>  c.c.  of  water  and  S  c.'c. 

1  H-.i  per  cent,  solution  of  tannin  in  a  graduated  tube. 

The  mixture  is  allowed  to  settle  for  2i  hours  and  ti 

nt  ih.  precipitate  is  then  read  off.     Eiehe's  test  lor  starch 

syrup   see  following  abstract  -  is  also  useful. 

The  following  minimum,  maximum,  and  average  results 
were  obtained  by  the  analysis  of  samples  of  pure  and 
artifieial  honeVS  : — 


l'urt-  honey 
21  samples 

Artificial  honej 
6  samples. 

Min. 

68-10 
0-18 
3-88 

+    l-2"> 
—  1-19 
0-048 
0-063 
0-254 
0-90  C.C. 

Max. 
per  cent. 

20-80 
76-97 

7-."..". 

15-  ;i 

1 

0-163 

(1-624 
0-636 
3-96  c  1 

Ivi  rage 

Max 

Average. 

17-18 

72-  13 

2-89 

7-66 

0-HS7 
0-190 

15-fln              20-42 

58-88            7 1  -74 

8-28              15-73 

..us               16-26 

+    •><.-,          _  3-71 

+    7-73                -     ■ 

ii-n  Is              0-095 

0-078 

0-114 

18-90 

8-82 
+   4-25 

—  2-76 

A-l,                                 

0452 
0-187 

11-147 

Volume  .-I  tannin  ppt.  per  10  c  c.  <.t  20  per  .-.-nt.  honey  solution 

V 

0 
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Tin-  polarisation  is  the  reading  given  by  ■  26  pi 
solution  in  a  20»>  mm.   tube.     Analyses  an 

imulee  oj  honey  oi  suspicious  or  doubtful  quality. 

— \V.  P.  s. 


nut  fruit  fnices  :  Detection  oj  starch  ah- 
J.  Fiehe.  Pharm.  Zentralh.,  1909,  60,  900. 
Tin  urin~-  ol  the  honey  are  warmed  on  the  wafc  i  bath 
with  20  grins,  of  water,  and  treated  with  1  c.c.  of  5  per 
cent,  tannin  solution.  After  standing  for  some  hours 
the  precipitated  albuminous  matter  is  filtered  off.  To 
of   the  filtrate,  two  drops  oi   hyd  icid  of 

>p.gr.  1-19  and  20  c.c  of  94  per  cent,  alcohol  are  added. 
With  pure  honey,  the  mixture  will  remain  perfectlj  clear  : 
in  the  presence  of  starch  glucose  a  milky  turbiditj  will 
be  Been.     For  fruit  juices  the  method  is  thus  modil 

of  the  juice  with  an  equal  quantity   oi  water 

are  boiled  with  eight  drops  of  ammonium  i  lul 

The  turbid  mixture  is  then  treated  with  a  small  quantity 
of  animal  charcoal,  thoroughly  shaken,  anil  tillered.  Two 
c.c.  of  the  filtrate  are  tested  as  described  above.     J.  0.  B. 


harin ;    Determination  of  —        in  foods.     G.  Testoni. 
Z.  Untersuch.  Nahr.  u.  Genussm.,   1909,  18.  577—587. 
(1)  In  pri  enzoic  add.     The  ether  extract  of  the 

substance,  which  contains  the  benzoii  acid  in  addition 
to  the  saccharin,  is  heated  in  an  air-oven  to  1 10  1 1."'  C. 
in  order  to  remove  the  former.  In  the  case  of  a  large 
volume  of  solution,  the  benzoic  acid  is  removed  by  steam 
distillation.  If  there  be  no  substances  present,  other 
than  saccharin,  capable  of  yielding  a  precipitate  with  silver 
nitrate,  the  saccharin  may  be  determined  directlj  by 
mixing  the  ether  extract  with  equal  volumi  oi  water 
and  9ti  per  cent,  alcohol,  prei  ipitating  with  silver  nitrati . 
avoiding  excess,  and  after  12  hours  in  the  dark,  filti  ru  g 
off  the  precipitated  silver  saccharinate  with  the  aid  of  a 

water  pump,  transferring  it  to  a  G :h  crucible,  washing 

with  alcohol,  drying  at    100  C,  and  weighing. 

i  wine,  beer,  d-c-.  and  in  presenct  of  small  amounts 
of  citric  ami  tar1  A  litre  of  the  liquid  is  oxidised 

with  potassium  permanganate,  evaporated  and  extracted 

with  ether.  If  relatively  large  proportions  of  citnc  and 
tartaric  acids  be  present,  as  in  fruit  syrups,  they  may  be 
precipitated  in  the  usual  way.  the  other  Bubstances  then 
oxidised  a-  before  and  the  saccharin  extracted  in  the  usual 
manner. 

(3)  In  presence  of  salicylic  arid.  This  acid  may  be 
oxidised  to  tetrabromphenol  according  to  the  equation, 
CgH.HiHiMHiH  -  4Br,  CJB,Br,OBr4  4HBr  <  <>:.and 
aantity  determined  by  titrating  the  iodine  liberated 
from  potassium  iodide  by  the  tetrabromophenol  thus 
produced.  The  saccharin  may  be  estimated  by  difference, 
or  directly  by  tii>t  ridding  the  ether  extract  of  salicylic 
acid. 

i4)  In  presenct  oj  volutih  oils  and  fats.  In  the  a 
oi  aulphui  compounds,  the  author  oxidises  the  saccharin 
by  fu-ing  with  equal  parts  of  sodium  carbonate  and 
potassium  nitrate,  and  estimates  the  resulting  sulphuric 
acid  in  the  usual  way  or  by  the  Muller-Raschig  method 
with  benzidine  hydrochloride  (tin-  J.,  1903,  883,  1066). 
In  the  absence  of  other  nitrogenous  matter,  the  saccharin 
may  he  estimated  by  heating  the  original  substance  to 
[20  mo  <\.  cooling,  extracting  with  ether,  hydrolysing 
with  hydrochloric  acid,  and  astir,  i   nitrogen  in  the 

usual  way. — J-  W  ■  '  ■• 

Lime    juice;    Detection   and  determination     oj   sulphurous 

acidtin  .     E.  Dowzard.     Amer.  J.    Pharm.,  1909, 

81,  561-  664 
It  is  shown  that  pure  lime  juice  will  give  a  positive  reaction 
in    both    the    qualitative    and    quantitative    official    I  .8. 
teste  for  the  presence  of  sulp'  '•     With  25  c.c. 

of  the  pure  jui'c,  tested  with  zinc  and  hydrochloric  acid, 
and  lead  test  paper,  a  dark  brown  sulphur  reaction  is 
obtained,  derived  from  some  constituents  present  in  the 
mal  juice.  Pure  lemon  juice  gives  a  similar,  bui  less 
marked    reaction.      When    the    distillate    from    the    juice 


is  titrated  with  .V  111  iodine  solution,  as  directed  in  the 
official  test,  another  error  is  perpetrated,  due  to  the  absorp- 
tion of  iodine  bj  ilu-  essential  oil  present.  The  amount 
thus  combined  bj  the  distillate  from  pure  lime  juice  was 
found  to  he  equivalent  to  (MI0S  per  cent,  if  expressed 
as  sulphurous  acid.  The  following  methods  will  give 
urate  results.  Qualitative  test.  100  c.c.  of  the  i 
acidified  with  5 c.c. of  phosphoric  acid  (1  :.">)  and  50 
are  distilled  with  the  usual  precautions  into  25  c.c.  of  1 
per  cent,  solution  of  sodium  bicarbonate,  This  distillate 
is  then  tested  in  the  usual  manner,  with  zinc  and  hydro- 
chloric acid,  and  lead  test-paper.  The  latter  should 
show  no  brown  discoloration  after  30  minutes  exposure 
The  presence  of  less  than  one  part  of  sulphur  dioxide 
in  100,000  parts  of  lime  juice  may  be  detected  thus. 
Quantitativt  test  100  c.c.  of  the  juice  treated  with  5  c.c. 
of  phosphoric  acid  (1:20),  are  distilled  with  the  usual 
precautions,  until  75  c.c.  have  passed  over,  the  distillate 
being  received  in  25  c.c.  of  1  per  cent,  solution  of  sodium 
bicarbonate.  The  distillate  is  then  shaken  twice  with 
10  c.c.  of  chloroform.  After  separating  the  chloroform, 
the  aqueous  portion  is  treated  with  25  c.e.  of  A/10  iodine 
solution  ;  the  unconibined  iodine  is  then  titrated  back 
with  A  lOthiosulphate.  Each  c.c.  of  N/10  iodine  solution 
consumed  is  equivalent  to  0-0032  grin,  of  sulphur  dioxide. 

J.  0.  B. 

Patents. 

Extracts  of  meat;  Usi  of  "Tasajo"  for  the  manufactun 
of  solid,  liquid,  and  powdered  — .  I..  Mongrell.  Fr. 
Pat,  403,507,  April  14,  1909. 

Claim  is  made  for  the  use  of  a  substance  known  commer- 
cially as  "  Tasajo  as  a  basis  for  the  preparation  of  liquid, 
I  solid,  and  powdered  extracts  of  meat.  "  Tasajo  "  is  a 
|  substance  of  animal  origin  and  the  extracts  made  from  it 
contain  more  nitrogenous  matter  than  do  ordinary  extracts 
of  meat,— W.  P.  S. 

Floul  from  wheat;  Process  oj  attaining  a  large  yield  oj . 

Steinmeta  Patent-Miillerei  Ges.ro.b.H.    Fr.  Pat.  4"3.'.Hi7. 

June  12.  1909. 

Tiik  wheat  i-  decorticated  while  in  a  moist  condition,  then 
ground,  and  sifted.  The  bran  anil  the  coarse  portions 
separated  are  then  ground  separately  and  mixed  with  the 
Hour.— W.  P.  S. 

Subdivision  or  grinding  oj  globules  or  particles  in  sits- 
pension  or  in  admixture  with  liquids,  such  as  globules 

of  milk  or  blood,  cells  of  yeast,  particles  of  casein  and 
other   substances;     Process   anel   apparatus   for   effecting 

the .     K.    G.    Leze.     Fr.    Pat.    404.127.    June   17, 

1909. 

The  disintegration  of  the  suspended  particles  is  effected 
within  the  body  of  the  liquid  by  taking  advantage  of  the 
difference  in  specific  gravity  between  the  particles  and 
the  liquid.  The  milk  or  other  rluid  is  treated  in  a  centri- 
fugal separator,  and  the  particles  are  disintegrated  against 
the  wall  of  the  bow]  or  drum,  which  is  for  this  purpose 
provided  with  fine  metallic  gauze,  or  angular  fragments 
of  glass  or  other  appropriate  hard  substances. — W.  H.  C. 

Tobacco;     Process    oj    ageing    and    curing    .     S.    G. 

Mai  tin.  Chicago,  111..  W.  0.  Bartholomew.  St.  Louis, 
and  E.  Schaaf,  St.  Marys,  Mo.  U.S.  Pat.  942,838, 
Dec.  7,  1909. 

Tiik  tobacco  is  suspended  in  a  closed  chamber  which  is 
heated  to  a  temperature  of  about  100'  F..  and  through 
which  a  mixture  of  air  and  nitrogen  peroxide,  prepared 
by  tie    action  of  an  electric  arc  on  air,  is  circulated. 

— W.  P.  S. 

Coffee;  Process  of  roasting  — .  E.  d<-  Mattia.  Recoaro, 
Italy,  anil  (i.  de  Mattia.  San  Paolo,  Brazil.  U.S.  Pat. 
943,23*.  Dec.   14.    1909 

See  Eng;  Pat.  27,086  of  1907  :  this  J..  1908.  405:— T.  F.  B. 
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XIX..      WATER  PURIFICATION  ;  SANITATION. 

by  th,    ,,,r  pi  »*£> 

cMbrflaV    W.     P     Mason      Proc.    Amer. .Phil     Soo., 

♦8.  No.   101.     Chem.  News.,  1909,  100.  321. 

TBI   water  suppl)    o)   Jer«Bj    I  itg    was  treated   during 

December,    1908,    with     bleaching    powder    in    amount 

sufficient    ...    vield   003   graii ivailablc   chlorine    pel 

nil i  water,  .....I  Bincc  thai  date  with  a  less  amount, 

SOI,    testa  made  during  the  month aed   showed 

that  the  number  ol  bacteria  was  reduced  from  an  average 
of669perc.c.  in  the  raw  water  to  an  average  ol  2-7  pw  c.o. 
,„  the  Water  after  treatment,  and  thai  oweas  ol  hypo- 
chlorite rem I      H   «' -'  experimentally  thai  the 

amounl   used   was  also  sufficient   to  kiU  .ill  mernben  ol 
,,,/,    group    present.     Filtration    was    necessary 

10  remove  any  natural  opalescenc the  water,  but -the 

bleaching  powde]  treatmenl  rendered  thi  supply  baotonally 
nfe  at  a  moderate  cost.  Instead  ...  bleaching  powder, 
sodium  hvpoohlorite  obtained  by  electrolysing  a  solution 
of  common  Ball  may  be  used,  the  disinfecting  effeol  being 
ilir  same.     J    H.  J. 

Kitratei  in  water;    Modification  of  Grandval  ami  Lajouz's 

method  hi  th,   .'•'•" *'  —,uml  th,,„ licence 

0l  thloridi  -  and  nitrite*  on  th  deb  rmxnatton,     L.  farcy. 
Bull.  Soc.  Chim.,  1909.  5.  1088     1092. 
Tmk  wesence  ol  chlorides  causes  the  results  obtained  by 

,,!!s'n.;. I  to  be  too  low  (see  this  J.,  1909,  740), but  if 

the  composition  of  the  wagon!  be  modified  as  follows, 
the  error  is  eliminated.  To  I  volume  ol  phenolsulphonio 
acid  (sulphuric  acid.  H7  parts  ;  phenol.  *  purls)  arc  added 
1.-,  volumes  of  hydrochloric  ...  id  and  1-5  volumes  of  water. 
1U;,,  the  mixture  is  then  heated  lor  30  minutes  ....  »  water- 
bath  Tlic  residue  oblaim-d  on  evaporating  a  definite 
quantity  of  the  water  under  examination  is  moistened 
iith  i  c.c  ol  the  reagent  thus  prepared,  and  heated 
for  15  minutes  on  a  water-bath.  The  mixture  is  then 
rendered  ammoniacal  and  the  nitrate  determined  colon- 
metrically  as  in  the  original  process.  Tie  loss  oi  nitrate 
i„  the  presence  of  chlorides  >s  shown  to  bo  due  to  _  the 
formation  of  aqua  rtgia  and  to  mechanical  Loss  of  nitric 
acid  in  the  vapours  evolved.  Whilst  mixtures  of  nitrites 
and  chlorides  do  not  yield  a  coloration  when  treated 
by  the  above  process,  the  addition  of  nitrate  to  such  a 
mixture  produces  a  coloration  which  is  more  intense  than 
that  due  to  the  quantitj  of  added  nitrate.  Ihc  presence 
of  the  chloride  tends  to  decrease  the  ...I.. ration,  but  the 
aim  rtgia  formed  oxidises  the  nitrite,  thus  increasing 
l!„  coloration.  These  two  react  ions  arc  not  compensatory, 
the  effect  of  the  Becond  preponderating.  It  is  therefore 
necessary  in  the  case  of  such  mixtures,  to  cither  remove 
the  nitrite  by  the  action  of  urea  or  to  oxidise  it  to  nitrate 
before  carrying  out  the  determination  of  the  nitrate. 
If  the  nitrite  be  oxidised  to  nitrate  the  actual  quantity 
Of  nitrite  present  must  he  determined  separately  and  a 
correction    made   on    the   total   amount  of   nitrate   found. 

— \\  .  P.  s. 

Qrandval  and  Lajoux's  reaction   [for  nitrates  in   looter]; 

X„tni,  ni  the  coloured  substana   produced  m  .    Ai. 

Lombard.  Bull.  Soc.  (Inn...  1909,  5.  1092—1096. 
The  coloration  produced  iii  this  process  by  the  action 
of  phenolbulphonic  acid  on  nitrates  is  not  due  to  the  forma- 
tion of  picric  acid,  or  rather,  ammonium  picrate.  Experi- 
mental carried  out  by  the  author  show  that  two  substances, 
namely,  o-uitrophenol  and  o-nitro-p-phenolsulphonic  acid, 
are  formed.  A  mixture  of  these  substances,  in  the  pro- 
portion of  two  parts  ot  the  former  to  three  parts  of  the 
latter,  when  rendered  ammoniacal,  gives  exactly  the  same 
tint  of  colour  as  that  obtained  in  Grandval  and  .Lajoux's 
process.— W.  P.  8. 

Phenol;     Disinfectant  action  of .     Theory  of  disin- 
fection    I      H.    Reichel.     Biochem.    Zeite.,    1909,    22 

149—176;     177—199;     201—231. 
A   sATUEATK.n    solution   of   crystallised    phenol    in    pure 
olive  oil  was  found  to  contain  31-1  grms.  per  100  c.c.  at 
17-5°    C,    whilst    an    aqueous    solution    at    the     same 


temperature  contained   7-83  grms.   pet    100  o.o.  (ratio. 
3.97)     When  the  ".1  was  saturated  with  phenol  ...  the 
presence  oi  water,  .1"'  lolul  lit  reared  to  14-34 

rams      ,„.,     100    ....     (ratio     I I  ■  \-  ''"' 

,i  hydrate  Bhowed  an  average  ratio  between  the  two 

but  the  solubihtj  ...  thi    hydn i  ml 

would  be  greatei  than   14-34  pet  cent,  if  i1  only,  and  not 

the  water  were  added  ...  excess.     Other  expel rats 

described    in   detail   anon     that    nof    only    ml.    but  also 
Knilated    albumin,  oholesterol,  and   the  whole  cellulai 
substance  of  bacteria  cute,  into  simple  solution  relatu 

., .:,    ,!.  nol,  and  thai  it  ifl  .....  oece.    i  "<•» 

the  existence  ol  deep-seated  chemical  reactions.  The 
equilibrium  of  the  different  phases  with  aqueous  -..lotions 

oi    phcol    hydrate    (2C„H,OB         LH.O     is    trolled 

by   the   simpiest    law    ot     distnhut.o,,.     An    ^crease    in 
temperature  effects  a  slighl  alteration*  th 
ratio  in  favour  of  the  aqueous  phase.    'I  he  effect  ot  addition 
...   sodium  .hlonde  was  also  studied.     With   increase  ... 

th,  amounl  of  sodium  chloride  added,  the  ratio  Halted 
in   favour  of  the    BOD  aqueous    phase   in    im  "ill, 

»  siinple  relationship  applicable  in  all  cases,  the  amount 
of  solution  ahsoihcd  by  eapillarj  attraction  by  albumin 
eel  varies  with   the  composition   ...    the   aqueous   phase 

ThUS  whilst  sodium  chloride  alone  has  little  act  ion.  phenol, 

,  ,,„  m  slight  concentration,  causes  pr unced  lique- 
faction lEntqueUung),  which  is  still  furthei  .....cased 
I!  ,i„ "presence  of  sod,,,,,, ,  blonde.  The  fact  that  osmotic 
absorption  processes  (QmUinm-svorgange)  play  a  great 
;aHi!.thcciIscofl,v,,,gplas,,,a.w1i,h,,h..a,..a,q,are,,Uy 

absent  in  the  case  of  albumin  gel,  may  be  explained  bj 

,|„.  assumption  of  a  cellular  trucl.ire,  in  tte  former. 
The  ..suits  of  disinfei  lion  experiments  also  indicated  that 
the  activity  of  solutions  over  longer  periods  was  also 
dependent V>n  the  conditions  of  distribution  brought 
,,,,  ,  ,„  oh'sico-chcmieal  ways.  The  death  of  the  cell 
,l,,'f„l  he  regarded  a-  hem,  due  to  the  attainment 
,7a  definite  concentration  of  the  phenol  solution  m  the 
nhase    consisting    of    the    bacterial     cellular     substance. 

!■ Cde     a  ions    sh. .y    the    activity    in   a   short    time 

,      solutions    iclaiivcly    | •   in   salts.    «b,«ttMri 

t0  an  acceleration  ol  the  diffusion  caused  by  the  salt, 
ind  the  in.lucnce  of  temperature  upon  the  W»^t 
activity  of  phenol  may  also  be  accounted  to,  by  an 
ae    -leration    of    diffusion.      It    is    also    possible    that    an 

Sti  water  necessary  to  life  may    >;      ;" 

factors  in  the  disinfectant   action    of    phenolic  substam. . 

t  .  .commended  that  in  practice  the  ratios  of  distribution 
between  these  substances  and  phases  of  compounds  in 
liv     e  lies  should  be  determined,  and  the  results  com- 

a"d  with  the  expected  values  In  this  way  «V wdl  be 
DOasible  to  obtain  data  upon  which  may  be  based  ,h, 
I:,,,  suitable  composition  of  solutions  for  disinfecting 
purposes. — C.  A.  M. 

Patents. 

Water  from  its  contained   iron  ;    Process  and  aVpu, 
'      /reeJru,    .     E.    C.    B.    Marks.    London.     From 

li,.-cni8n..d   Jacobi,  Akt.-Ges..  Hamburg.     Eng.  Pat. 

12,24b.  May.  24,  1909. 
The  water  is  passed,  together  with  air,  through  a  filter. 
the  latter  removing  the  precipitated  oxide  of  iron,  rhe 
water  and  air  are  conducted  from  the  bottom  of  the  biter 
to  a  closed  chamber,  from  the  upper  part  of  which  th. 
air  is  pumped  back  again  to  the  top  of  the  filter,  whilst 
the  water  is  drawn  off  from  the  bottom  of  the  chamber. 

Sterilisation  of  liquids   [hy   uUra-vwlet  rays.]    V. 

Henri,    A.    Hclbronner,    and    M.    von    Recklinghausen. 
Fr.  Pat.  403,945,  dune  11,  1909. 
!    Various  forms  of  apparatus  are  described  for  subjecting 
a  liquid  in  the  form  of  a  thin  layer  to  the  action  of  ultra- 
violet lays.     The  liquid  may  be  passed  over  a  number  of 
rotating  "drums   or   rollers,   each   one  of   which   delivers 
I    the  liquid  to  the  next  one  of   the  BeMS,  and  so  on    the 
lamp    emiting   the   rays    bene    placed  conveniently  above 
•    the  drums.     The  liquid  may  also  be  supplied  to  the  interior 
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surface  of  a  rotating  drum  containing  a  mercury  lamp, 

means    being    provided    for   remo\-ing    the   layei 

the  drum   has  made   a   complete   revolution.     A 

rotating  drum  mav  also  >«■  us,, I.  the  liquid  being  into 

at  tin  bottom.     The  centrifugal  force  caused  by  the  rapid 

rotation  of  the  drum  forces  the  liquid  up  the  sides  and  over 

the  upper  edge  of  the  drum,  when-  means  arc  p 

for  collecting  it  ;    a   mercury    lamp  is  suspended  inside 

the  drum.     W.  P  S 

..    destructors.     Bug.   Pat.  2:!.o4t. 
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P.  Mala- 
.-.10. 


Strwdnunt  ;  New  characteristic  reaction  fi 

cprin.     J.  Pharm.  Chim.,   1909,  30.  546 
One  co  of  a  solution  containing  a  thousandth  of  it-  weight 
..f  strychnine  is   mixed   with  an  equal   volume  of   pi 

hydrochloric  acid  and  I  grin.  01  zinc  added.  Thi  mixture 
led  from  2  to  4  minute-,  cooled,  and  the  cleat  portion 
carefuHv  placed  on  the  surface  of  2  r,c.  ol  pure  concen- 
trated sulphuric  acid.  A  bright  rose-coloured  ring  is 
formed  at  the  junction  of  the  two  liquids,  and  when  they 
are  mixed,  the  colour  permeates  the  whole  liquid.  The 
colour  remains  after  the  liquid  has  been  boiled.  \  era- 
trine  gives  a  rose  coloration  which  turns  yellow  on  boiling. 
The  strychnine  coloration  is  destroyed  by  the  addition  of 
a  few  drops  of  a  solution  of  potassium  thiocvauate.  or 
by  the  addition  of  excess  of  ammonia.  Exee->  o1  sodium 
bisulphite  also  destroys  the  colour.  A  distinct  ,-ose  colon] 
tained  when  only  one  part  of  strychnine  i-  present  in 
50,000  or  11«I.IBKJ  parts  of  water.  In  place  ot  zinc  the 
reduction  can  he  carried  out  try  the  use  of  sodium  amal- 
gam in  a  strongly  alkaline  liquid. — F.  Shdx. 

dmine,  brucine,  and  other  alkaloids;  Brominalion  of 

.      //.      J,  Buraczcwski  and  M.  Uziurzvnski.       \nz. 

Akad.  Wi-s.   Krakau.    1909,  333—343.     Chem.  Zentr.. 

1909,  2.  2083—2084.  See  this  J.,  1909,  1102.) 
Brow  motion  ot  cinchonine.  On  adding  a  solution  of 
bromine  in  carbon  bisulphide  io  a  cold  saturated  alco- 
holic solution  of  cinchonine.  a  yellow  precipitate  is  pro- 
duced, which  disappears  on  adding  a  slight  excess  of 
bromine :  this  precipitate  is  a  tetra-bromo-derivative. 
C,,H  Bi  N  OBr„  m  which  two  of  the  bromine  atoms 
are  •omhincd  much  more  tirmly  than  the  other  two.  On 
adding  excess  of  bromine  to  the  filtrate  from  the  tutra- 
bromo-compound,  a  precipitate  i-  produced,  which  when 
dissolved  in  water,  and  treated  with  ammonia,  yields 
a  precipitate  composed  of  a  dibromo-compound, 
H.O.  which  melts  at  203  C.  after  slight 
decomposition,  and  is  tolerably  soluble  in  water  and 
alcohol. 

Bromination  of  quinine.  If  a  solution  of  bromine  in 
carbon  bisulphide  be  added  to  an  ethereal  solution  of 
quinine,  so  long  as  the  precipitate  produced  is  not  coloured 
yellow,  a  white  mono-bromo-c  ompound.  (\0H\,,N  J)2Br, 
is  obtained.  If  an  excess  of  bromine  is  used,  a  penta- 
bromo-compound.     C,  II     I      N.OBr.lii  obtained, 

probably  contaminated   by  tribromo-  and  mono-bromo- 
compound-.      A  Small  quantity  of  this  product,  if  warmed 
for  a  short  time  with  water,  not  above  40  (  ..  filtered,  and 
BRnrte  treated  with  ammon  white  flocculent 

precipitate  which  almost   immediately    b tee  coloured 

emerald-green  :      the   green   Bubstance    is   eastty    soluble 
jn  -   solubli    in  ether;     it    contains    bromine, 

and  i-  probably  identical  with   the  substance  giving  rise 
.    green  colour  in  the  thatteioquin  reaction. 

trie  acid  reaction.  Th.  red  coloration  pro- 
duced  on  adding  mineral  acids  to  monobromobrucine  [lor. 
ait.)  appears  to  be  due  to  the  production  of  coloured  salts 
of  the  bromo-derivativc.  and  is  analogous  to  the  well- 
known  coloration  produced  by  the  action  of  nitric  acid 
on    bnnine.     The   authors    have   isolated  the    substance 


which  is  the  cause  of  this  latter  coloration;  it  is  easily 
soluble  in  water  and  has  a  composition  corresponding  with 
the  formula,  C,  ,HS0I  NimX;<  i,.HNO,.—  A.  s. 

Codeiru  ;  Determination  of  —  in  syrup  of  codeine.  [Sug- 
gested official  trrt  o)  tl  Chamber  of  Pharmacist! 
of  th  Seine].  J.  Pharm.  Chim..  1909.30.  192  t'»:i. 
Tw  i:\iy-i  i\  r  grms.  of  the  syrup  are  diluted  with  an  equal 
weight  ot  water,  and  the  solution  is  made  distinctly  alka- 
line by  the  addition  of  anhydrous  potassium  carbonate. 
The  liquid  is  then  >haken  with  three  successive  portions 

to  c.c.)  of  chloroform:  the  mixed  chloroform  extracts 
arc  filtered,  and  the  solvent  i<  distilled  off  on  a  water- 
bath.      The    residue    is   dissolved    in    a    small    quantity   of 

ll'-ohol.  the  solution  transferred  to  a  tared  capsule,  the 
alcohol   evaporated   off,   and   the   residue   of   anhydrous 

odeine    dried    at    100    C.     and    weighed.     This    weight 
multiplied  bv  1-060  gives  the  equaivalent  of  the  crystalline 
doid.     3'.  <>.  B. 

Calyi  lueus ;    Crystattiru    alkaloid   of .     tso- 

ralycanthine,  H.  M.  Gordin.  J.  Amer.  Chem.  Soc., 
1909,  31.  1305—1312. 
Havix'o  occasion  to  prepare  a  further  quantity  of  caly- 
csnthine  (this  J.,  1905,  1252;.  the  author  extracted  seeds 
ot  Calycanthus  ./'.dees  for  the  alkaloid  in  the  usual  way. 
The  substance  so  produced  diifered  in  its  properties  from 
calvcaiith'iie.  and  is  therefore  styled  /-ocalyeanthine.  It 
has  the  composition.  (_'aH14X..  crystallises  with  half  a 
molecule  of  water,  and  then  melts  at  212 — 214  C.  It 
can  only  be  obtained  in  the  anhydrous  condition  by  dis- 
solving in  chloroform,  drying  the  liquid,  and  evaporating. 
when  it  melts  at  23.5 : — 23b  C.  It  is  soluble  in  8  parts 
of  acetone.  6000  parts  of  water.  2o  volumes  of  chloroform. 
80  parts  of  cold  alcohol,  and  2."i  parts  of  hot  alcohol. 
Several  salts,  including  the  hydrochloride,  m.pt.  20.S'  C., 
the  hydrobromide,  m.pt.  210" — 211°C,  and  the  neutral 
sulphate.  M„H,SO,,  m.pt.  21Sr — 219"  C,  were  prepared 
and  are  described.  In  acetone  solution  the  base  has  [ajn 
=+697-97°.— P.  Shdn. 

Hordi  nttk  .  thi  alkaloid  front  barley  ;  Synthesis  of .     ( \. 

Barger.     ('hem.    Soc.   Trans..   1909,   95,   2193—2197. 

The  authoi    I  a  'ceded  in  synthesising  hordenine  (p- 

hydroxyphenylethyldimethylamine),  the  alkaloid  present 
in  barley  (see  Leger, this  J.,  1906,  133,  1115  ;  1907,  66,341), 
starting  from  phenylethyl  alcohol.  o-C'hloro-i  phcnyl- 
ethane  was  prepared  by  treating  the  alcohol  with  phos- 
phorus pentachloride  in  presence  of  chloroform,  and  after 
purification  by  distillation  under  20  mm.  pressure,  w  s 
converted  into  «-dimethylamino-,d-phcnylethane  by  heat- 
ing it  with  excess  of  a  33  per  cent,  alcoholic  solution  of 
dimethylamine  in  a  sealed  tube  for  several  hours  at  190"  C. 
The  amino-compound  was  nitrated  with  nitric  acid  of 
sp.  gr.  1-5  at  — 10°  ('..  the  nitrocompound  being  isolated 
by  means  of  its  crystalline  oxalate  (m.pt.  153° — 154°  C). 
The  same  n-dimetrrylamino-/3-p-nitropheuylet4iahe  was 
I  obtained  by  nitrating  o-chloro- J-phcnylethane  and  com- 
bining the  nitro-compound  with  dimethylamine.  The  a 
dimethylamino-/3-p-nitrophenyIethane  was  reduced  with 
tin  and  hydrochloric  acid,  and  as  the  resulting  amino- 
compound  could  not  readily  be  separated  from  the  un- 
changed nitro-compound,  the  crude  reaction-product  was 
treated  with  sulphuric  acid  and  sodium  nitrate:  a  con- 
siderable quantity  ol  renin  was  formed,  but  Hiially  a  small 
quantity  of  hordenine,  identical  with  the  natural  product, 
was  isolated. — A   S. 

p-Hydroxyphenylethylamine.      K.    W.    Kosenmund.     Ber., 

1909,  42,  4778 — 1783. 
AMSMLDEHYnE  is  condensed  with  nitromethane.  and  the 
resulting  p-methoxynitrostyrol  is  either  reduced  directly 
to  p-methoxyphenylethylamine,  or  is  first  convene, I  into 
theoxuneof  p-methoxyphenylacetaldehyde,and  the  latter 
reduced.  The  methoxy-compound  is  demethylatcd  by 
means  of  hydriodic  acid.  A  solution  of  45  grms.  of  anis- 
aldehyde  and  21  gnus,  of  nitromethane  in  70  c.c.  of  abso- 
lute alcohol  i-  cooled  to  0"  <'..  and  4.5  grms.  of  50  per  cent. 
potassium  hydroxide  solution  mixed  with  W  c.c,  of  alcohol, 
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arc.  added  in  small  poitioni,  the  temperature  ""i   being 

allowed  iii  rise  above  S   C      kfter  •  i 1 1  n 1 1 1 1 vc  with  lot  tad 

water,   the  Bolution   ia   poured   inlci  cooled    In   per  tent. 

■    ill •  a  nl.  mill  tin-  p-methoxy-u-nitroatyrol  whiob 

is  filtered  off  and  purified  by  orystallisation  fro  D 

hoi.     I'  in  reduced  i"  the  oximeol  p-methoxyphenyl- 

meana  oi   tine  dual   ami  glacial  acetic 

acid  in  preeenoe  of  aloohol,  (lie  mixture  being  cooled.      The 

.  I  m  nu  ill  by  extraction  with  eth(  r,  and  is  reduced 
to  n-methozyphenylethylamine  by  moans  of  sodium 
nmaWiun  in  alcoholic  glacial  acetic  acid  solution.  The 
methyl  group  ia  split  nil  from  iho  inothoxy-eompound  by 
boiling  »nli  decolorised  hydriodic  arid  in  an  atmosphere 
of  carbon  dioxide,  the  p-hydroxyphenylethylamine  being 
thus  obtained  pure,  whereas  if  hydrooblorio  or  hydro- 
bromii  aoid  be  used,  strongly  coloured  reaction-products 
are  obtained.  It  is  slated  that  the  yield  of  /i-hydroxy- 
phenylethylamine  by  the  aliove  method  is  21— 8  times 
greater  than  that  obtained  by  Bargor  and  Walpole's  pro- 
i  ess  (this  .1.,  1909,  1324),  starting  from  //-mcthoxyphenyl- 
acrylic  acid. — A.  8. 

Cannabinol  [acti  of  Indian  lump];   Characters 

and   reaction*   of .      CzciLi-.    \poth.  Zcit..    1909,24, 

712-743. 

C\nsmii\i 'i.  ia  obtained  by  distilling  the  light  petroleum 
spirit  extract  of  Indian  hemp  in  a  vacuum  of  HI  mm., 
under  which  conditions  it  passes  over  at  230°  C.  It  is 
mtv  easily  altered  by  exposure  tu  air  and  light  ;  and  loses 
its  physiological  activity  owing  tu  oxidation.  This  altera- 
tion oocure  readily  in  alcoholic  and  ethereal  solutions, 

Buoh  as  constitute  most  oi  the  galenical  preparations  of 
the  drag,  Cannabinol,  CgjHjgOi,  contains  one  hydroxyl 
group  ;  when  nitrated,  a  trinitroderivative  is  obtained, 
pointing  tn  tin-  probable  presern  e  oi  three  benzene  nuclei. 
By  the  further  action  of  nitric  acid,  a  substance  of  the 
composition,  <\,  iH^X,!.),;,  is  obtained,  and  ultimately. 
butyric  and  oxalic  acids.  When  permanganate  is  the 
oxidising  agent,  besides  butyric  acid  a  solid,  having  the 
probable  formula,  CI8H.,j<  l3,  results.  None  of  the  deriva- 
tives possesses  the  physiological  activity  of  the  original 
cannabinol.  Solutions  of  cannabinol  in  glacial  acetic  acid 
have  a  characteristic  marked  diohroism,  being  green  by 
transmitted  and  red  by  reflected  light.  The  addition  of 
caustic  alkali  to  an  alcoholic  solution  of  cannabinol  pro- 
duces a  deep  red  colour,  which  is  discharged  by  the  addition 
of  acid.     (See  also  this  J.,  1896,  372  :   1898,  372.)— J.  O.  B. 

Aniayl  alcohol  and  aniaaidehydi  in  Tahiti  vanilla  beans. 
H.  Walbaum.  Wallaoh-Festachrift,  1909,  649—653. 
("'hem.    Zentr..  1909,  2.  2181. 

I'kh-.i  an  ethereal  extract  of  Tahiti  vanilla,  after  removal 
of  the  vanillin  by  means  of  caustic  soda,  a  pale  brown  oil 
with  a  pleasant  characteristic  odour  was  obtained  by 
distillation  with  steam.  This  oil  was  found  to  consist 
mainly  of  anisvl  alcohol,  together  with  some  anisaldehvde. 

— A.  S. 

Lemon    oil;   Constituents  of  .     E.  Gildemeister   and 

\V.  Miiller.    Wallach-Fcstschrift.  1909.439— 451.    Chem. 
Zentr.,   1909.  2.  2159—2160. 

The  lowest-boiling  fractions  of  lemon  oil  which  had  been 
1  from  oxygenated  constituents  by  treatment  with 
dilute  alcohol,  were  found  to  contain  small  quantities  of 
pinene  and  camphene.  The  presence  of  /-camphene  was 
confirmed.  Pinene  was  present  in  both  the  active  and 
inactive  forms,  but  was  for  the  most  part  present  as 
/-a-pinene.  yielding  optically  active  pinonic  acid  ([a]D 
=  about — 65°  in  chloroform)  on  oxidation.  The  presence 
of  /3-phellandrene  and  /3-pinene  was  also  detected.  In 
all  fractions  boiling  at  173°  C.  or  higher  temperatun e, 
y-terpinene  was  detected,  yielding  on  oxidation  with  alka- 
line permanganate,  a  characteristic  erythritol  (m.  pt. 
237°  C),  which  agreed  in  its  properties  with  1.2.4.5- 
tetrahydroxyhcxahydrocyrnene.  The  sesquiterpene  frac- 
tion of  lemon  oil  was  found  to  contain  the  bisabolene  die- 
covered  by  Tucholka  (this  J.,  1897,  938)  in  the  essential 
oil  of  Bisabol  myrrh,  and  probably  also  cadinene. — A.  S. 


Basil    oil      Van     Etomburgb.     Koninklijke  Mead. 

\\  ci' iischappcn  ti     \,,,  terdam     1909    IB  Jmrnel't 
Report,  id  it  1909,  26    27 

Tin:  author  prepared  esa  otia] 

oil    from    01  in i  '  :  oi    thi     \  ai 

known  as  "  selasih  hidjau.       Tl I  wa    found  to  po 

the  following  constants :  ap.gr,  it  14  '  0962,  opt,  rot. 
in  a  2  ilccim    mi"  :    i     20'.     Prom   1600  o.e.  oi  oil, 

.In  o.o.   were    separated    by  Bteam-distillation,   and 
portion   w.is  distilled  From  the  lowest-boiling 

urn  cineol  was  isolated.    There  were 

of  the  presence  of  an  olelinic  tcrpene.      The  metli- 
i  parated  from  the  "il  had  the  optical  rotation,  I    30',  in 
a  -'  deoim.  tube.     Various  attempts  to  remove  il 

iiucni  by  meansof  acetic  anhydride,  sodium bisulphiti 
permanganate,   &c,  were  fruitless;    onlj    bj    treatment 
with  magnesium  ethyl  iodide  could  il   be  obtained  in  an 
inactive  state;    it  boiled  ai   L'il    tu  215  ''.  (corr.). 

I  \riandtr  ■>//.  II.  Walbaum  ami  \\ .  Miiller,  Wall 
Festschrift.  1909,  664-667.  (hen.  Zentr.,  I'm"  2 
2160. 
A  specimen  uf  oil  distilled  from  ripe  coriandei  seeds  had 
the  sp.  gr.  0-8735  at  16  C,  aD  =  +  10'  24'  i  100  mm.), 
n  «»=  1-46387,  ester  value,  20-22.  It  contained  about  20 
per  cent,  of  hydrocarbons,  ,,(    which  d-a-pinene  (togethei 

with  some  i-a-pinene),  p-oymene,  and  terpii 

of  the  a-  and  ft-  modifications)  were  present  in  almo  ' 
equal  amounts  ;  traces  of  ^-pinene  (iiupimiic).  dipt  ntenc. 
and  probably  phellandrcne  and  tcrpiuoleno.  were  also 
present.  Besides  the  chief  constituent,  rf-linalool,  which 
forms  about  70  per  cent,  of  the  oil.  coriander  oil  also  con- 
tains higher  fatty  aldehydes,  especially  n-deoyl-aldehyde, 
and  about  6  per  cent,  of  a  mixture  of  geraniol  with  small 
i  piant it  ies  of  2-borneol  and  acetic  esters  of  these  two  alcohols. 

—A.  8. 
Cumin  oil     Schimmel's  Report.  Oct.  1909.  49—53. 
The  oil  examined  had  the  following  characters:    b.   pt. 
165°— 280°  C.  at   764  mm.;   sp.  gr.  at   I.Y    ('..  0-921  ;   „ 


in    100    mm.    tube,   +  4°  20'  ;    n?" 


I  ■50784.      It     wa- 


fractionated  in  vacuo  and  the  portion  distilling  above 
80°  C.  (at  10  mm.)  was  shaken  with  bisulphite,  onlj  a  small 
portion  being  left  unaffected  by  this  reagent.  This  latter 
portion  contained  enminie  alcohol  and  a  small  quantity  of 
a  substance  meltingat  90° — 107°  C.  (at  3  mm.).    The   |  ro 

duct  obtained   by  dec posing  the    bisulphite-compound 

consisted  mainly  of  cuminic  aldehyde  (cuminol),  but 
appeared  to  contain  also  a  small  quantity  oi  a  hydrogi  oisi  d 
derivative  of  cuminic  aldehyde.  The  low-boiling  hydro- 
carbon fraction  of  the  distillate  consisted  mainly  of 
p-cymene.  hut  also  contained  small  quantities  of  rf-  and 
>-o- pinene.  /3-pinene.  /3-phcllandrene,  and  dipentene. 

\.  S. 

Juniper  oil.     Schimmel's  Report.  Oct.    1909,  71— 7.'). 
An-  examination  of  the  oxygenated  constituents  of  juniper 
oil,   separated   by  extraction   with   70   per  cent,   alcohol, 
revealed  the  presence  of  terpineol-4   (b.    pt.    93'    -96     I 
at  8mm.. 215°— 220°C.  at  750mm..  sp.  gr.  0-940  at  15   i 
on  =  +  13°  6'  in  a  100  mm.  tube),   and  small  quantities 
of  other  unidentified  compounds. — A.  8. 

Lebanon  cedar   oil.     Schimmel's  Report.   Oct    1909,     132. 
Lebanon    cedar    wood    (Cedrus    Libani    Barr.  ;     /' 
Cedrus    1-  ;     Abies    Cedrus   Poir. :     Lari,  Will.) 

yielded  about  3-5  per  cent,  of  a  lemon-yellow  oil  of 
a  pleasant  balsamic  odour,  resembling  thai  of  methyl- 
heptenone  and  of  thujone.  This  oil  possessed  the  following 
constants:    sp.  gr.  at    16°  C.  0-9427;  «D=  +80°  20'   in 

a  100  mm.  tube:  n20=l"51254;    acid  value.   0-5;    . 
D 

value,  30;    ester  value  after  acetylation,   19-8;    soluble 

in  5  to  6  vols,  of  95  per  cent,  alcohol.     It  boils  chiefly 

between   270°   and   290°   C,    the   fractions    passing   over 

in  an  ordinary  fractionating  flask  at   754  mm.   being  as 

follows: — between    270c  and  275°,   30  percent.;    275° — 

280°,    40    per    cent.  :    280"— 286°,    14    per    cent,  j    285 

— 290*  C,  6  per  cent.  ;   residue  10  per  cent. 

E    3 
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Lim-  -    Immel'c  Report,  O  t.  1909,  77. 

\\  kst  Indian  limette  oil,  obtained  by  hand-pressing,  had 
the  following  characters :     sp.gr.at]  901, 

I   584  .    ,,,,        ::■:    50    to   -f 
W-  in  a  UKi  mm.  tube  ;   an  of  the  first   Id  pei 
of  the  distillate  rather  In.  than 

up  of  the  original  oil;  n*°=  1-482  to    1-481  due, 

tip  to  :i  (i  ;    ester  value.  IS  to  30  ;  residue  it  ion, 

111  to  It  (ht  eent..  in  one  instai  The  oil 

gave  a  cloudy  solution  in  4  to   10  vols,   of    90    per 
alcohol.  »ith  separation  of  wax-  or  paraffin-like  constitui 

Oil  of  Morinda  citrifolia.  1'.  van  Romburgh.  Koninklijke 
Akad.    van    Wetenschappen    t.      \  1909,    17. 

-  hhnmel'8  Report.  Oct.  1909,  80— M 

Tut:  oil  was  of  a  yellowish  colour,  and  had  a  sp.  gr.  of 
0-927  at  13°  C  It  was  cloudy,  owing  to  the  separation 
from  it  of  small  crystals,  which,  recrystallised  from  alcohol, 
melted  at  60"  C  and.  upon  analysis,  were  shown  to  consist 
of  paraffins.  When  freed  from  the  crystals  the  oil  was 
almost  entirely  soluble  in  dilute  caustic  soda.  In  the 
solution  capronic  and  caprylie  acids,  as  well  a  trace  of 
higher  aliphatic  acids,  could  he  detected.  In  the  neutral 
part  of  the  oil.  which  only  amounted  to  a  few  per  cent.. 
ethyl  alcohol  could  be  detected  after  saponification ; 
methyl  alcohol  and  alcohols  of  a  fusel-like  odour  were 
also  probably  present.  The  percentage  of  acids  was 
over  90,  a  rare  occurrence  with  essential  oils. 

Orange  oils.     Sehimmel's  Report.  Oct.  1909,  65—66. 
The  following  table  indicates  the  points  in  which  Jamaica 
orange  oils  agree  with  and  differ  from  the  Italian  varieties  : 


Orange  oil,  Bweet 


Jamaica.         Italy. 


8p.  gr.  at  15°C.      } 


[o]M(100  mm.) 

[a]    of    the 

D       10  °. 


Residue  of  evapo- 
ration 


Ilr-t   I 


0-8481 
0-8488 
+  97°47' 
+  98=2' 

+  '.17  4" 

-  '»■,■-  r 
l-4%;l-4% 


0-848 
to  0-853 
+  95° 
to  +  98-= 

ii.it.  oronl] 

slightly, 

lower 


Orange  oil,  bitter. 


Jamaica. 


Italy. 


0-8517 

0-8521 
+  96°20' 
+  96*58' 
+  98°40' 
+  95°53' 

2-6%;  3-2% 


0-853 
to  0-857 
+  90" 
to  +93° 
slightly 
higher. 

3  to  5% 


houli  oil.  lie  .Jong.  Teysmannia.  1909.  Schinimel's 
i.  Ocl  1909,  92  -  94. 
The  author  has  studied  the  effect  of  the  preliminary 
treatment  of  patchouli  leaves  on  the  yield  of  oil  therefrom. 
The  leaves  were  used  in  the  green  state,  after  drying  in 
the  shade  until  they  were  brittle,  and  after  fermentation. 
Fermentation  «  I  by  forming  a  heap  of  the  half- 

dried  leaves  and  allowing  this  to  remain  until  the  temper- 
ature, which  rose  to  from  36  to  52  <  '..  did  not  exceed 
that  of  the  atmosphere  ;  the  leaves  were  mixed  together 
••very  day  in  ord  ler  the  fermentation  as  uniform 

as  possible.     The  oil  was  separated  by  distillation  with 
steam  at  a  pressure  of  3 — 4  aim.,  thi    residni    from   the 
first    distillation    being    pressed,    dried,    and    then    again 
distilled.     With  .lava    leave     the   following  result* 
obtained  : — 


Condition  of  leaves. 


Weight, 
calcinated 
for  irri  en 

leaves. 


Volume  of  distillate. 


2nd. 


Total. 


kilos. 

7n 
70 

711 

" 

c.r. 

- 

i; 

a,n 
;i-. 

i  .- 

in 

30 

19 

e.e. 
405 

-i 

Similar  results   were   obtained    with   Singapore   leaves 
The  author  giv.  to  show  that  the  increased  yield 

of  oil  from  dried  and  fermented  leaves  is  not  due  to 
enzyme  action  or  to  the  production  of  oil  during  drying 
or  fermentation,  but  to  the  fait  that  the  membra 
enclosing  the  oil  cells,  which  are  partly  on  the  surface 
and  partly  inside  the  leaf,  an-  rendered  more  porous 
by  the  fading  of  the  leaves.  With  green  leaves  the  yield 
of  oil  is  inoreased  by  using  steam  of  greater  pressure  for 
distillation  and  by  cutting  up  the  leaves. — A.  S. 

Spanish  turpentine  oil.    0.  Fernandez.   Chem.-Zeit.,  1909, 

33.  1341. 
SPANISH  turpentine  oil,  from  Pinus  huh pinsis,  after 
being  distilled  by  means  uf  a  current  of  steam,  in  presence 
of  potassium  carbonate,  has  the  sp.  gr.  0-859  at  20°  C, 
rotatory  power,  8-73'  in  a  100  mm.  tube;  refractive 
index  [n]D=l'4b.54.  On  treatment  with  dry  gaseous 
hydrogen  chloride,  a  mixture  of  35 — 40  per  eent.  of  a 
solid  and  60 — 65  per  cent,  of  a  liquid  hydrochloride  is 
obtained.  For  conversion  into  borncol,  the  ethereal  solution 
of  the  hydrochlorides  is  treated  with  magnesium,  heated 
gradually  to  boiling,  and  kept  boiling  for  25  hours,  after 
which  the  ether  is  distilled  off  by  means  of  steam,  and  the 
residua]  pinyl-magneshim  chloride  decomposed  with  20 
per  cent,  sulphuric  acid.  The  borneol  is  contaminated 
with  dihydrodicamphene ;  it  is  purified  by  repeated 
sublimation,  and  then  crystallised  from  ether :  yield, 
88—90  per  cent.— A.  S. 

Essential  oils;  Constituents  of .     Terpinolene  and  ter- 

pinene.     V.   W.   Semmler  and   E.   Schossbcrger.     Ber., 
1909,  42.  4644-^1647. 

In  order  to  determine  the  constants  of  terpinolene  afresh, 
it  was  prepared  from  terpinolene  tetrabromide,  m.  pt.  115° 
— 116°  G,  by  the  action  of  zinc  dust  and  alcohol.  The 
hydrocarbon  was  then  converted  into  the  tetrabromide 
and  again  reduced  with  zinc  dust.  Prepared  in  this  way. 
the  hydrocarbon  bods  at  67°— 68°  C  at  10  mm.  For 
-ii  era]  specimens  made  in  the  same  way,  the  average  value 
of  the  sp.  gr.  at  20°  C.  was  0-854.  and'  of  nD,  1-484.  The 
molecular  refraction  is  4.">-5,  whilst  that  calculated  for 
t'loHj,  with  two  double  linkages,  is  45-2.  The  incre- 
ment is  undoubtedly  due  to  the  presence  of  a  double  bond 
between  the  nucleus  and  the  side-chain.  The  author 
notices  some  observations  of  Auwers  (Ber..  1909,  42,  4427) 
relating  to  terpinene. — F.  Shdn. 

p.  Pinene     and     l-pinocamphone ;    Occurrence    of in 

f  oil.  dud  some  observations  on  isomerism  in  the 

ies.     E.  Gildemeister  and  H.  Kohler.     Wal- 

Festschrift,  1909.  414—438.     Chem.  Zentr..   1909, 

2.  2158 — 2159. 

Thk  /.pinonic  acid  obtained  by  oxidising  /-piuocamphone 

from  hyssop  oil  (see  this  J.,   1908,  710)  differs  in  its  pro- 

perties  from  the  /-pinonic  acid  prepared  by  Tiemann  from 

«-dihydroxyilihvdrocampholenio      acid.      When      it      was 

mixed   with  an  equal  quantity  of  (/-pinonic  acid  (m.  pt. 

68°— 69°  C,  [n]24=  +  8S-27°    in    chloroform),    prepared 

by  the  oxidation  of  strongly  active  rf-pinene  ([a]D  =  4- 
46-47°)  from  Greek  turpentine  oil,  racemie  pinonic  acid 
(o-pinonic  acid),  m.  pt.   103° — 104°  C,  was  obtained. 

The  authors  point  out  the  importance  of  the  optical 
activity  of  the  i;".-  materials  used  in  investigations  in  the 
pinene  series.  It  i-  best  to  use  either  completely  inactive 
pinene  or  else  compounds  showing  the  highest  possible 
optical  rotation.  For  example,  active  pinol  hydrate  can 
be  easily  obtained  from  strongly  active  pinene,  whereas 
in  Hie  literature  it  is  stated  that  active  turpentine  oils 
yield  racemie  pinol  hydrate.  'In  the  other  hand,  the 
authors  confirm  tin-  statement  that  the  lower  the  activity 
of  the  pin.-ne.  tin-  high)  i  i-  the  yield  of  nitrosochloride 
therefrom;  hence  in  certain  circumstances  it  is  better  to 
use  the  ii- 1  pinonic  acid,  rather  than  the  forma- 

tion "t  il'    nitrosochloride,  as  a  test  for  pinene,  since  with 

a  pine 1  high  rotatory  power,  tin- latter  test  may  fail.  Even 

the  tun  I .  ■  nve  pinene  mentioned  above  was  not  pure 
rf-pinene.  but  contained  some  of  the  racemie  modification. 

—A.  P. 
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Citml  in  •  --.  ntiai  oUs ;   Determination  "i  Sohim- 

mel'a  Report,  Oct   II 153     164. 

hi     f.,  IQ09,  169)  oi  Waltl 
method   was   tested   with   pure  citrol,  acetaldehj 
benialdchyde,  and  with  mixtures  of  known  cpiantitii 

oitraj  with  li  mon  oil  ind  le a  oil  '•  rpeni  -.     in  all  oasi 

it  was  Found  tl  i  boul  10  per  cent  too 

low.     Wlnl-i  in  the  case  oi  lemon  oil,  \>nii  itc  compare 
lively  lofl  content  oi  oitral,  the  error  is  do1  very  consider- 
able,  and  the  method  maj    be  useful  on  acoounl  o 
■tmplioity,  it  is  not  suffioientlj  aoourate  for  oils,  such 
oil,  richer  in  citral.      \.  S. 

Oompkor  mill  Urpi  i"    Si  i  ■  -  ;  S  "   lli'- 

.    G.   Blomppa.     bmalen,   1909,870,209    233. 

Tut'  mil lu 'i  has  Bynthesised  camphoric  acid  by  the  Eollow- 
ing   Beriee  of   reactions,     Uethyldiketoapocamphorati 
methylated   bj    means  of  sodium  and  methyl  iodide     lu 
inethyldiketocamphorate,  which  on  reduotion  with  Bodium 
amalgam    yields  the  corresponding  dihydroxyoampborio 
.i.  id.     Mn   further   reducing   tin-  compound,   r-dehydro- 
oamphoric  aoid  is  obtained.     On  heating  this  with  & 
and  hydrobromic  mill-.    I  bromocampborio  acid  is  formed 
Tin-  was  not  isolated   hut  immediately  reduced  with  zino 
ami  acetic  aoid  to   mesooamphorio  arid,   whioh  on 
treatment  with  acetyl  chloride  and  Bodium  carbonate  is 
resolved  into  the  anhydride  of  a  , <- acid  and  a  fra».s-acid 
(whioh  cannot  be  converted  into  an  anhydride).     The  cis- 
anbydride  «  as  idem  ical  h it  h  the  anhydride  of  r-oamphorio 

ami  and  the  aeid  (mm  t  h,  i  <  .  anli  yd]  iile  was  identical 
with  the  r-camphorii  arid  | n. -pa red  from  natural  camphor. 
Further  the  Irons-acid  was  identical  with  r-t'socamphorio 
aeid.  The  syntheses  prove  thai  oamphorio  acid  is  an 
o-metbylated  apocamphorio  aoid    (I)  and  as  the  relation 

between  Oamphorio  a<  id  and  camphor  has  lung  he,  n  known, 
Bredt's formula  (II)  for  the  latter  is  definitely  proved  to 
ho  eorroot. 
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ompleh  synthesis  of  r-camphoric  acid  earn, 
it  the  attainment  of  the  complete  synthesis  of  i-camphor 
itself,  lor  Beokmann  and  Saron  (Ber.,  1909,  42,  4S5)  have 
shown  that  r-camphoric  aeid  can  he  resolved  h\  means  of 
it-  einehonidine  salt  into  ■/-  and  {-camphoric  acids,  and 
d-aamphoric  add  has  heen  conxcited  into  d-camphor  by 
Hallcr  (Bull.  Soe.  Chim.,  1886,  15.  324)  and  bv  Bredt  and 
Rosenberg  (Annalen,  1896,  289.  5). 

Furthermore,  the  synthesis  of  other  organic  compounds 
derived  from  (/-camphor  is  thus  established,  as,  for  example, 
rf-borneol,  d-  and  r-isoborneol, ;/-  and  r-camphene,  i-bornyl- 
ene.   ftc.— J.  C.  C. 

■Camphor;     .V< ■«■    incurrence    of .      T.    Whittelsey. 

\Vallaeh-I''est.s,hrift,     1909.    068—070.     Chem.     Zentr., 
1909.  2.  2100. 

From  the  fresh  twigs  and  leaves  of  ArU  misia  itana,Pursh., 

oue  of  the  plants  known  a-  "  sage-brush,"  the  author 
obtained  1-2  per  cent,  of  a  pale  yellow  oil  bv  distillation 
with  steam.     The  oil  had  the  sp.  gr.  0-9405  at    15°  C. ; 

aD=-  -1909°;      n20D6=  1-4702  ;    aeid    value.    4-2;    ester 

value.  ISC  :  saponification  value  after  aeetylation.  111-8. 
On  cooling  the  oil  in  a  mixture  of  ice  and  salt,  crystals  of 
m.  pt.  170°— 173°  C.  separated.  On  distillation,  abi 
one-half  of  the  oil  passed  over  up  to  203  I'.  :  the  residue 
soliditied.  and.  after  rcery-tallisation  from  alcohol,  was 
identified  as  /camphor.  The  content  of  camphor  in  the 
oil,  as  determined  by  means  of  scmiearbazide,  was  44-5 
per  cent.  The  presence  of  camphor  in  the  essential  nil 
of  Artemisia  tridentata.  a  plant  also  known  as  "sage- 
brush,'' could  not  be  detected. — A   S 


Camphor;    Dei  of in    eamphot 

[Sugg  !  i.  i  of  if"  8yi  of  Phar- 

ts   nl   //<■  s,  int.  [     .1     l'i b  ii       1909,    30. 

ioi      (92 

i.     n  in     of  the  ointment,  in  a  graduated  100  o.o.  flask, 
gently  heated  with  absolute  alcohol;  when  the  fats 
have  melted,  the  mixture  is  well  agitated.     'I  he  tempi 
hire  of  the  liquid  is  then  allowed  to  fall  to  16   C.  and  the 
volume  i-  adju  ted  to   100  o.c.  by  the  addition  of  more 

i  lute  ali  ohol.      \  port  i' t   the  li 

and  it     optical   rotation  determ i  in  b   200  'inn    I abe. 

The  ar nt  nl  i ■  .■  i j 1 1 1 . 1 , . 1 1   i    i  Ji  ulaied  from  the  formula: 

["]d=  -s—    "•   i  le-   specific   rotation    of   camphor    being 

[a]D  =+43°.— J.  O   B. 

Purity  of .     M.Mori   i,     Boll.  Chim. Farm., 

L909,  48.  7.'.:t    756.    Chem.  Zentr.,  1909,  2,  21:;:,. 

1 1 1 ' t  v  "i  lecithin  can  be  easily  ascertained  by  forming 
it  into  an  emulsion  with  water.  If  the  emulsion  is  coloured 
yellow,  i  In-  imii'  i  the  presence  of  fat,  which  considerably 
increases  the  liability  of  the  lecithin  to  deteriorate  on 
keeping.  Lecithin  should  not  he  transparent;  consider- 
able i|uantitn-  of  solvent  are  sometimes  left  in  the  product 
in  onier  to  improve  itsappearanceandstabihiv.  Lecithin 
is  also  frequently  adulterated  with  phosphates  and  glycero- 
phosphates. Pure  lecithin  contains  from  3-8  to  3*9  pel 
rent,  of  phosphorus  and  about  1-7  of  nitrogen,  and 
according  to  Vitali.  products  in  which  the  ratio  of  phos- 
phorus to  nitrogen  differs  much  from  2-21,  must  be  regarded 
as  impure  or  adulterated.     A.  8. 

Cholesterol.  I.      Application  of  the  xanlhic  acid   reaction. 
L.Tsehugaeffand  A.  Qasteff.     Ber.,  1909,42,4031—4634. 

Tin:  authors  have  prepared  a  hydrocarbon,  cholcstcrylcne, 
C„7H4,„  from  cholesterol.  Aniylcnc  hydroxide  was  dis- 
tiflcd  over  sodium,  dissolved  in  toluene,  and  boiled  with 
potassium  for  some  hours.  Anhydrous  cholesterol  was 
then  added,  and  the  mass  treated  with  carbon  bisulphide. 
The  mixture  was  warmed  with  methyl  iodide  or  sulphate. 
In  this  way  the  methyl  ester  of  cholesteryl  xanthate, 
C^H^.O.CS.SCHa,  was  produced.  This  melts  at  126°  C, 
and  has  [a]  n=  —39°  in  9  per  cent,  toluene  solution. 
When  heated  to  above  200°  C.  it  is  decomposed  into 
methyl  mercaptan,  carbon  oxysulphide,  and  cholesteryl- 
ene.  The  hydrocarbon  crystallises  from  ether  and  alcohol 
in  colourless  needles,  wliieh  melt  at  77°  C.  In  11  per 
cint.  toluene  solution  it  has  [ajr>=  — 107°.  Dissolved 
in  carbon  bisulphide  it  decolorises  bromine.  It  gives  a 
blood-red  coloration  with  sulphuric  acid  in  chloroform. 
With  sulphuric  acid  and  acetic  anhydride  in  chloroform,  it 
es  a  red  colour,  changing  to  violet  and  blue.  When 
warmed  with  acetyl  chloride  and  zinc  chloride  it  gives  a 
rose-red  coloration,  with  a  green  fluorescence. — F.  Shpn. 

Airol ;  Determination  of  the  iodine  in .     M.  Wagenaar. 

Z.  d.  Allgem.  osterr.  Apoth.-Ver.,  1909,  47,  583. 

About  0-5  grm.  of  airol  is  accurately  neighed  and  dissolved 
in  lOc.c.  of  4iV-  potassium  hydroxide  solution.  When  cold 
the  mixture  is  treated  with  20  c.c.  of  a  cold  mixture  of 
equal  volumes  of  sulphuric  acid  and  water,  followed  by 
the  addition  of  2  grins,  of  iron  ammonium  alum.  The 
whole  is  distilled,  the  distillate  being  collected  in  potassium 
iodide.  The  free  iodine  in  the  distillate  is  titrated  with 
sodium  thiosulphate.  Care  must  be  taken  not  to  carry 
the  distillation  so  far  that  the  sulphuric  acid  begins  to  act 
on  the  organic  matter  present,  with  the  formation  of 
sulphur  dioxide. — F.  Shdn. 

Alio-    and    isocini  '  ■maim    and     11. 

Trucksass.  Ber.,  1909,  42,  4059—4674. 
Thb  anomalous  behaviour  of  alio-  and  isocinnamic  acids 
has  led  the  authors  to  mako  further  observations.  The 
■various  of  Biilmann  are  confirmed  on  the  whole 
(this  J.,  1909,  625).  Three  acids  have  been  examined  : 
allocinnamic  acid  melting  at  68s  C,  Erlenmeyer  sen/s 
isocinnamic  acid  melting  at  42°  C.  and  Licbermann's 
isocinnamic  acid  melting  at  5S°  C.     Special  precautions 
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were  taken  to  prevent  accidental  impregnations  when  the 
acids  were  King  crystallised,  such  as  exclusion  of  dust, 
cleansing   of   apparatus    with   alcohol   and   ether,   use   of 
sterilised  corks,  etc.     The  acid  melting  at  42°  C.  can   be 
obtained    by    heating   0*6   grm.    of    allocinnamic   acid   to 
C  in  u  oven  for  half-an-hnur.  and  allowing  to  cool. 
The  solid  can  be  crystallised  from  light  petroleum  boiling 
i  .en  30°— 50°  C"     The  acid  so  obtained  melts  at  42°  P. 
The  crystals  are  large  transparent  rhombs.   1-2  — 1-4  cm. 
longand  1  —  1-5  mm.  thick.   Measurements  and  ■  description 
B  crystals  are  given.     The  crystals  have  a  character- 
istic   complete   cleavage    and   feel    somewhat    soft    when 
crushed.     Frequently    on    keeping,  the   crystals    become 
opaque  and  then  melt  at  58°  C.     The  acid  melting  at  58'  C. 
can  be  readily  obtained  from  the  acid  melting  at  42°  C, 
or  from  melted  allocinnamic  acid,  by  dissolving  in  light 
petroleum,  h.  pi.  60° — 70r  C,  and  sowing  the  solution  with 
a  crystal  of  the  acid  melting  at  58*  C.     There  seems  to  be 
DO  certain  method  for  the  preparation  of  this  acid  melting 
at  58°  C.  without  sowing  the  liquid  with  a  crystal  of  the 
same.     It  crystallises  from  light  petroleum  in  fine,  trans- 
parent,  star-like  clusters  ot   needles.     The  crystals  have 
been   measured.     In   order   to  convert   allocinnamic   acid 
into  the  acid  melting  at  42"  C,  not  more  than   1  grm. 
-hould  be  kept  melted  for  20 — 25  minutes.     With  micro- 
scopic amounts  the  transformation  can  be  made  to  take 
place   after   heating   above   the   melting   point   for  about 
one   minute.     The  calcium  salts  of  the  three  acids  were 
prepared.     The  solutions  of  the  salts  were  acidified  and 
shaken   out    with   ether.     Each   salt    yielded   an   acid   of 
the  same  melting  point  as  that  from  which  it  had  been 
prepared.     The  crystals  of  the  calcium  salts  of  the  acids 
melting  at   42°C.   and  58CC.   were  measured.     The  three 
aniline     -alts     when    crystallised    from     light     jetroleum 
resemble   each   other   in   crystalline   form,    and   all    melt 
at  83° — 84°  C.     On  attempting  to  regenerate  the  original 
acids   from  these  salts,    sometimes    one    acid,    sometimes 
another,  would  be  obtained.     Although  allocinnamic  acid 
can   be    crystallised    from    water    without    change    when 
the  operation  ie  carried  through  rapidly,  in  the  presence  of 
dilute  hydrochloric   acid   it  is  converted  into   the   acid 
melting  at  42°  C.     When  0-14  grm.   of  any  one  of  the 
three  acids  is  dissolved  in  3  c.c.  of  N/1  sodium  hydroxide 
solution,  and  acidified,  an  oil  separates,  which,  on  standing, 
solidifies  and  then  melts  at  42°  C. — F.  Shdn. 

Benzoic    and    cinnamir    acids;      Determination    of    

in  th>  presence  <'i  tack  other.  A.  W.  K.  De  Jong.  Rec. 
Trav.  Chim.  Pays-Baa,  1009,  28,  342—348. 
Y"i.rMKTKir  methods  of  determining  benzoic  and  einnamic 
ni  ids  are  not  applicable  in  the  presence  of  other  acids. 
Methods  ba-ed  upon  the  difference  in  solubility  of  mercuric 
and  other  salts  of  the  respective  acids  are  also  not  suffici- 
ently accurate.  Thus  the  solubility  of  mercuric  cinnamate 
(0028  grm.  per  100  c.c.)  is  greatly  increased  in  the  presence 
of  a  soluble  benzoate.  The  following  method  is  based  upon 
the  conversion  of  the  einnamic  acid  into  phenyldibromo- 
propionic  acid,  and  the  fact  that  that  compound  does 
not  volatilise  at  100°  C.  The  solution  of  the  mixed 
acids  (about  2  grms.)  in  carbon  bisulphide  is  treated 
with  bromine,  and,  after  standing  for  24  hours,  the 
solvent  and  excess  of  bromine  are  distilled  off,  and  the 
residue  taken  up  with  ether.  The  ethereal  solution  is 
evaporated  at  the  ordinary  temperature,  and  the  residue 
dried  over  sulphuric  acid  in  vacuo.  It  is  then  powdered 
and  heated  at  100°  C.  in  Riiber's  apparatus  (Anal.  u. 
Konst.  org.  Verb,  von  H.  Meyer.  1003,  p.  14)  and  the 
residue  of  phenyldibromopropionic  acid  weighed.  Experi- 
mental results  quoted  show  that  the  separation  is  quanti- 
tative. By  determining  the  amount  of  bromine  in  the 
residual  substance  and  the  quantity  of  sublimed  benzoic 
acid,  it  is  possible  to  calculate  whether  the  mixture  con- 
tained other  compounds  besides  benzoic  and  einnamic 
acids. — C.  A.  M. 

Sodium  cacodylate  ;     Varying  degree  oj  hydration  of  com- 
mercial   .  P.  Lcmaire.   Rep.  Pharm.,  1909,  21,  250 — 

253. 
Although  only  the  anhydrous  form  of  sodium  cacodylate, 
containing  46-87  per  cent,  of  ar«cnie  is  official  in  the  French 


Codex.  1908.  the  commercial  salt  contains  two  or  mote 
molecules  of  water  of  crystallisation.  Specimens  recently 
examined  have  yielded  only  from  34-2  to  37-95  per  cent, 
of  arsenic.  The  anhydrous  salt  has  not  been  met  with 
as  a  commercial  article. — .).  O.  B. 

Oxidation  of  unsaturated  compounds  by  means  o/  organic 
superoxides.  N.  Prileschajew.  Ber.  1909.  42,  4811— 
4815. 

An  organic  peroxide  is  dissolved  in  some  indifferent 
solvent,  such  as  ether  or  chloroform,  and  the  available 
oxygen  is  determined  by  the  use  of  potassium  iodide 
and  sodium  thiosulphate.  The  solution  is  cooled  to  the 
room  temperature  or  to  0C  C.  and  the  calculated  amount, 
of  the  substance  to  be  oxidised  is  then  added.  After 
the  reaction  the  acid  is  neutralised,  the  solvent  distilled 
off  and  the  residue  fractionated.  At  first  the  author 
used  benzoyl  superoxide,  but  as  the  yields  were  poor, 
he  made  use  of  benzoyl  hydroperoxide.  The  general 
result  of  the  reaction  was  that  an  oxide  of  the  unsaturated 
compound  was  produced.  Oxides  of  octylene.  di- 
iso-butylene.  decylene,  allyl  alcohol,  geraniol.  linalool. 
citral.  citronellal,  limonene,  and  pinene  were  prepared, 
and  descriptions  of  them  are  given,  as  well  as  of  the 
products  obtained  on  hydrating  them.  Aniline  treated 
with  benzoyl  hydroperoxide  yields  azobenzene  or  nitroso- 
benzene,  according  to  the  relative  amounts  used. 
o-Toluidine  gives  o-nitrotoluene. — F.  Shdn. 

Phenyl-fatty    acids ;     General    synthesis    oj    the    .     F. 

Mauthner.     Annalen.    1909.   370.   368—375. 

The  phenyl-fatty  acids  may  be  synthesised  from  the 
corresponding  aromatic  aldehydes  by  a  series  of  steps, 
the  first  of  which  consists  in  converting  the  aldehyde 
into    an    azlactone,     R.CH  :  C  —  C  :  0    ,  by  condensation 


N.C 


1.C0C.H, 

with  hippuric  acid,  in  the  presence  of  acetic  anhydride 
and  sodium  acetate  (Erlenmeyer,  Annalen,  1892,  271, 
164).  The  azlactone  is  boiled  with  dilute  sodium  hydroxide, 
which  gives  benzoic  acid  and  the  corresponding 
phenylpyruvic  acid.  R.CH2.CO.COOH,  and  the  alkaline 
solution  is  then  cooled  with  ice-water  and  allowed  to 
stand  overnight  at  the  ordinary  temperature  with  rather 
more  than  the  calculated  quantity  of  hydrogen  peroxide 
(Holleman's  method) ;  this  gives  the  phenyl-fatty  acid, 
according  to  the  equation  :  R.CH2.CO.COOH  +  H202= 
H20  +  G02  +  R.CH2.COOH.  The  mixture  of  benzoic 
and  phenyl-fatty  acids  is  acidified  and  distilled  with 
steam,  and  the  latter  acid  is  extracted  from  the  residue  by 
means  of  ether.  With  hydroxy-compounds  the  decomposi- 
tion of  the  azlactone  by  sodium  hydroxide  must  be  carried 
out  in  a  current  of  hydrogen,  and,  before  oxidation,  the  solu- 
tion is  acidified  with  acetic  acid.  The  method,  which  gives 
good  yields,  is  said  to  be  readily  carried  out,  and  the  pre- 
paration of  phenylacetic,  p-hydroxyphenylacetic,  honio- 
vanillic,  o-  and  p-methoxyphenylacetic,  homopiperonylic, 
and  trimethylhomogallic  acids  is  described. — F.  Sodn. 

Patents. 

Anhydrides    of    fatty    acids,    especially    acetic    anhydride, 

from  fatty  acid  salts  ;    Process  of  manufacturing  . 

C.  A.  Jensen,  London.     From  T.  Goldschmidt,  Essen- 
Ruhr,  Germany.     Eng.  Pat.  25,433,  Nov.  25,  1908. 

In  the  preparation  of  fatty  acid  anhydrides  by  the  action 
of  sulphur  chloride  on  fatty  acid  salts,  the  sulphur  chloride 
is  produced  during  the  reaction,  by  the  action  of  dry 
chlorine  on  a  mixture  of  the  fatty  acid  Bait  and  sulphur. 
The  reaction  is  preferably  carried  out  at  a  low  temperature. 
For  example,  a  mixture  of  8  or  9  mols.  of  sodium  acetate 
with  one  atomic  proportion  of  sulphur  is  treated  in  a  closed 
vessel  with  6  atoms  of  chlorine,  the  mixture  being  cooled 
to  about  20*C. ;  the  product  is  then  heated  to  about 
80°C.  for  two  hours,  to  convert  the  acetyl  chloride  into 
anhydride,   after  which   the  latter  is  distilled  in  vacuo. 

— T.  F.  B. 
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I).  LodlgUnl,  Mi  ri<  o      I  og    Pal   26,296,  Dw    I,  l»  - 

Cbeosotr  (100  grm      i   mixed  with  glycerol)  100  grms.)  and 
ibaolute  alcohol  (20  grins.),  and  the  mixture  ia  gradually 
red    with    1 1 1 1 , ■  t s    powdered    magm  rbonate  (20 

grmg.J :  a  sugar  solution  ol  20    B.  (700  grms.)  ia  now  added 
in  the  emulsion,   with  constant   stirring,   when  comp 
solution   of   th*'  oreosotc   results,  the  produol  contauiing 
from  I"  to  12  per  cent,  of  creosote.     A  solution  oi  sodium 
hypophosphite  (10  grma  im   iodide  1 1  o  grmB.) 

in  «  :         -.  i  may  be  added  to  the  creosote  solution 

obtained  ibo  i       All    the    preparations    thus    made 

are  applicable  in  pharmacy.     T.  1'.  B. 

Physiologically  active  bast  [p-hydroxyphenykthy famine]  and 
IHtermediatt  >n  ;  Synthesis  of  a 

.     11.  s.  \ \  < - 1 1  •  > > 1 1 1 <  .  London^  and  G.  Burger.  Heme 

Hill.     Eng.   Pat.   1661,  Jan.  22,   1900. 

I  mituu.i:  derivative  ol  phenylethylamine,  e.g.,  the 
acetyl,  benzylidine,  or  benzoyl  derivative,  is  nitrated, 
reduced,  diazotised,  and  the  product  bydrolysed,  whet 
upon  p-hydroxyphenylcthylamine  is  obtained.  The  fol- 
lowing  intermediate  products  are  also  olaimed  :  Benzyli- 
dinephenylethylaminc ;  acetyl  and  benzoyl-p-nitro 
phenylethylamine :  acetyl-  and  benzoyl-p-aminophenyl- 
ethylamine  ;  and  benzorl-p-hydroxyphenvlethvlamine. 
(See  alas  this  J.,   1909,  91*3,   1324.)     t.  F.  B. 

Aperients   from    phenolphthalein ;    /'  preparing 

mild  Knoll  ui.,1  Co.     Qer.    Pat  216,799,  May  s. 

1908.     Addition  to  Ger.  Pat.  212,892,  Dec  22,  1907  (sec 
Eng.  Pat  27,095  oi   1908  :  this  J.,  1909,  B74). 

Thk  phenolphthalein  esters  deai  ribed  in  the  principal 
patent  may  also  be  prepared  bj  interaction  ol  phenol- 
phthalein with  the  free  acid,  in  presence  of  a  condensing 
agent  such  as  phosphorus  oxyohloride  or  phosgene,  with 
or  without  a  substance  which  will  remove  the  hydro- 
chloric  acid.  The  preparation  of  phenolphthalein  di- 
cinnamate  is  described.-  T.  !•".  H. 


Glycerol  mono- and  di-lactates  ;  Proa  — . 

'  Kalle  und  Co.     Ger.  Pat.  210.917.  Sept   17.   1908. 

Serosa  ol  glycerol  with  lactic  acid  are  n-adilv  obtained 

by  melting  glycerol  with  i two  molecular  proportions 

oi  lactic  acid  ;  the  di-lactate  can  also  be  prepared  by  h 
ing  diohlorohydrin  with  a  salt  oi  lactic  acid.     The  e 
are  miscible  with  water  and  alcoholii  liquids,  and  are  very 
sparingly  soluble  in  ether,  and  insoluble  in  carbon  bisul 
phide  and   petroleum   spirit     They   are   slowly    resolved 
into  their  components  by  cold  water  and  dilute  acids  and 
alkalis,  and  rapidly   when   heated.      They  can   be  applied 
as  substitutes  for  lactic  acid  in  pharmacy.  —  T.  F.  B. 

Orulyl  chloride  from  oxalic  acid  and  phosphorus   / 
chloride;   Process   uir  preparing     — .     H.   Staudinger. 
tier.   Pats.   216,918  and  216,919,  July  10  and  Nov.   10, 
I '.il  is. 

(1)  Oxalic  acid  is  heated  with  more  than  three  times 
(preferably  live  times)  its  weight  of  phosphorus  penta- 
ohloride,  with  or  without  addition  of  inactive  sul  stances, 
such  as  phosphorus  oxychloride,  sand.  salt.  etc.  For 
example,  1  part  of  oxalic  acid.  5  parts  oi  phosphorus  penta 
chloride,  and  10  parts  of  sand  are  bee  ted  at  50  G  for  12 
hours.  The  temperature  is  then  raised,  the  fraction  dis- 
tilling between  60c  and  95  C.  collected,  and  the  ozalyl 
chloride  obtained  from  it  by  fractionation.  (2)  Ozalyl 
chloride  is  also  obtained  in  good  yield  by  the  action  of 
three  or  less  than  three  parts  of  phosphorus  penla- 
ohloride  on  one  part  of  oxalic  acid  at  a  temperature  not 
exceeding   110    C.— T.  P.  B. 

Camphor;  Manufacture  of —  -.  A.  Zimmerniann,  Lon- 
don.  From  them.  Fabr.  auf  Acticn.  vorm.  E.  Sobering, 
Berlin.     Eng.  Pat.  26.708.   Dee.   9.   1908. 

See  Fr.  Pat.  398,361  of  1908  ;  this  J..  1909,  854.— T.  F.  B 


'in"  from  W    E 

Lake,    London.     Prom   Soi     Anon    rlee    I  i 
toxiquee,  <:■  m  i  •      Eng    Pal    26  939    Di       11,   1908 

■   i  i    :■  sul    p,  B. 

if  .A. 

Zimmermann,  London,     From  Chora,  Fabr.  aul 
vorm.    E.   Sobering,   Berlin.     Eng.    Pat    1664,   Fob.   24, 
1909 

Si  i   Ft    Pal    100,627  ol  1909  :  tins  .1  .  1909,   1062     'I    F   B 

Guaiacol-sulphoii  id  its  salts  ;1  Iht   manu- 

lun    of  .1.    Wittii.    London.     From    F.    UotT- 

mann-La   Roche  und  Co.,   Basic.  Switzerland.       Eng 

Pat   12,745,  May  29,  1909. 
See  Ger.  Pat  212,380  oi  1908;  this  J.,  1009,  1006.  -T.  F.  B. 

Vuberculo         Process  jot  producing  a  prevenlativt  of . 

F.    J.     Rosenbach,    Gottingen,    Germany.     Eng.    Pat. 
17,186,  July  23,   1909. 

Si  i  Ger.  Pat.  216,310  oi  1908;  this .  I.,  1909, 1327—  T.  F.  B. 

Digitalis  extract.     R.  Carabaeh,  Assignoi  to  Knoll  und  Co., 

Ludwig  i: Rhine,  Uermany.     U.S.  Pat  943,578, 

Dec.   i  i.   I  109 

See  Eng.  Pat  ooLi  of  1,908;  thi    J  .  L908,  832.    -T.  I'  B. 
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Photographic  plat,  .  idta  on  the . 

B.  X.  Brooks.  Philippine  .1.  Soi,  1909,  4,  451-453. 
BjBKZOPERACID,  acetyl  peroxide,  and  benzoylaeetyl 
tide,  in  presence  of  moisture,  act  on  photographic 
plates  in  the  dark;  these  peroxides  are  hydrolysed  by 
water,  with  formation  oi  hydrogen  peroxide  It  is  probable 
that  the  action  of  resins  and  certain  other  organic  com- 
pounds on  photographic  plati  3,  may  be  due  to  their  aut- 
ozidation  to  peroxides  :    this  i-  supported  by  the  fact  that 

Bland pal    rapidly   al.-orbs  oxygen  from  the  air.      Tho 

leslll  acids  of  Manila  'opal,  ill  absence  of  terpenOB,  affect 
photographic  plates  in  the  same  way  as  atactic  acid. 
:  iiiK  colleoted  resins  appear  t..  l>e  more  active  than 
older  resins,  and  kauri  copal  i  mop  activi  nan  Manila, 
whilst  Zanzibar  copal  is  weaker  than  cither  ot  the  two, 
and  resin  from  Philippine  coal  least  active  of  all. — T.  F.   B. 

Toning  and  fixing  solutions;    Tht   best  method  of  utii 

•  A.  and  I..  Lumiere  and  A.    Seyewetz. 

Bull.  Soo.  Franc.  Phot,  1909.  25.  440-442. 
In  toning  and  fixing  silver  chlorocitrate  |  >a  pers  by  means  of 
combined  natlis.  ,t  tlic  papers  are  fixed  before  toning, 
about  -'ii  per  cent,  more  of  the  gold  in  the  baths  can  be 
utilised.  Under  the  most  favourable  conditions  only 
about  70  per  cent,  of  the  gold  can  be  utilised.  About  two 
thousand  prints,  13  by  18  em.,  can  be  toned  with  one 
gram  of  gold. — T.  F.  B. 

Patents. 

Pliotoartijjliir  powdering  process.  3.  Kicdcr.  Steglitz, 
Uermany.  Eng.  Pat.  f932,  April  2,  1909.  Dnder 
Int.  Coin..  May  23.  1908. 
Asphalt!  M  is  extracted  by  means  of  petroleum  spirit 
and  the  extract  mixed  with  a  solution  of  indiarubbcr  in 
petroleum  spirit  ;  the  solution  is  applied  to  some  non- 
porous  support,  and  dried,  and  the  plate  thus  prepared  is 
exposed  to  light  under  a  suitable  picture,  and  powdered 
with  a  suitable  colour.  Tile  mixture  of  rubber  and 
asphaltum  loses  its  adhesiveness  rapidly  when  exposed 
to  light,  so  that  a  picture  is  obtained.— T.  F.  B. 

Three-colour  ■photography  .    -  plates  for  use  in . 

F.  E.   Ives.  Woodeliticon-Hudso,,,  N.J.,   G.S.A.     Eug. 

Pat  14.243.  June  17,  1909. 
The  invention  relates  to  a  composite  plate  for  the  three- 
colour  process,  which  consists  of  a  glass  plate  eoated  with 
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an  emulsion  sensitive  chiefly  to  blue-violet  and  ultra- 
violet rays,  a  layer  of  yellow  dyeetuff,  a  thin  sheet  of 
celluloid  a  film  sensitive  to  green  rays,  a  layer  of  red  or 
orange  dyeetuff  to  supplement  the  absorption  of  the 
two  films,  a  Elm  sensitive  to  red  rays,  a  second  glass  plate, 
and  a  backing  of  opaque  material  suoh  as  black  paper. 
■i!ms  an-  damped  or  otherwise  Fastened  together 
during  exposure,  aftei  which  they  an-  separated  anddeve- 
opsd  as  usual.    T.  1".  B. 

Pictures  ;   Electric  protest  of  making .      B.  1).  Avis, 

Wallace,  West  Va.  U.S.  Pat  940,495,  Nov.  16,  1909. 
A  POLISHED  metal  plate.  ,.;..  ..  copper  coated  with 
nickel  or  of  brass,  is  coated  with  gelatin,  albumin, 
or  other  suitable  substance  sensitised  by  means  of 
bichromate  or  otherwise  ;  this  is  then  covered'  by  a  positive 
or  negative,  exposed  to  liaht.  and  a  metal  deposited  on 
it  eJeotrolytically.  The  other  electrode  maj  be  of  copper 
or  brass,  and  is  parallel  to  the  plate,  whilst 'the  electrolyte 
i*  preferably  a  solution  of  sodium  or  potassium  plumbate 
oi  had  a.  etafa  It  is  stated  that  the  metal  passes  through 
the  covering  film,  and  is  deposited  on  the  various  parts 
of  the  metal  plate  in  proportion  t..  the  extent  of  the 
action  of  the  light. — T.  P.  B. 


XXII.     EXPLOSIVES  ;    MATCHES. 

fires  in  gunpowder  [black  powder)   factories.    K.  Schup- 

pcrt.     C'hem.  Ind.,  1910,  33.  1 — 4. 
Owing  to  a  fire  having  taken  place  in  a  packing  room 
constructed  on  the  "  blowing-out  "  system,  it  was  decided 
to  rebuild   it  on   the  ferro-concrete  system  advocated  by 
Guttmann   ithis  .1..   1<H)S.  6(59).     An  account  is  given  of 
some  tests  carried  out  in  this  particular  building.     The 
back  and   sides  of  the   building  were  of  thick  masonry. 
It  was  farther  divided  by  solid  partition  walls  into  three 
compartments.     The  central  compartment   was  used  for 
carrying    out   tests   and  it   had   a   double-walled  roof  of 
ferro-concrete  with  sand  between  the  walls.     There  was  a 
skylight   .Miii  mm.  square,  in  the  roof,  glazed  with  wire- 
netting  glass.  7  mm.  thick.     The  front  wall  of  this  com- 
partment consisted  of  a  wooden  framework  boarded  over. 
The  front  wall  of  the  side  compartments  consisted  of  win- 
dows and  a_  wooden  door.     The  following  tests  were  carried 
out  :-i  1 )  25  kilos,  of  compressed  black  powder  were  placed  on" 
two  drying  frames  and  ignited  electrically.     The  pressure 
developed  threw  down  the  front  wall,  which  consisted  of 
two  part-,  and   was  not   fixed   in  any  way.      It  was  onb- 
very  slightly  scorched.     (2).  When  50  kilos',  of  powder  were 
experimented  on  in  the  same  way.  the  wooden  wall  was 
thrown  to  a  distance  of  7  metres.     (3).   In  another  experi- 
ment where  50  kilos,  were  placed  on  a  drying  frame  and 
25  kilos,  in  a  packing  case,  the  front  wall  was  thrown  to  a 
distance  of  K  metres.     In  the  interior  a  stool  and  table 
were    upset    and    some    so-called    fireproof     impregnated 
clothing    was    entirely   consumed.     (4|.   When  100   kilos. 
of  powder,   the  maximum  allowed   in   the   building,  were 
employed,   the  front    wall   was.   in   this  instance,   Beeurely 
fastened    to  the   trp  and   bottom    with   strong  nails.      On 
both  sides  of  the  testing  room,  in  front  of  the  adjoining 
rooms,  powder   ken-   were   placed   at   some  distance  from 
each  other  on  the  ground.     After  ignition  of  the  powder 
the  front  wall  was  found  to  have  been  thrown  a  distance 
of  B-fi  metres,  and  had  fallen  to  pieces.      Stools  and  table 
in  the  interior  wen-  inverted.     The  skylight  was  loosened 
in  its  frame,  and  had  bent  about   3  cm.   in   the   middle. 
Althoueh   the   wire-netting   glass   was   broken   in   several 
parts,  all  the  glass  particles  were  held  together  by  the  wire 
insertion.      Some  of  the  kegs  which  had  been  placed  upon 
the  ground  were  set  on  fire.     The  walls  and  the  concrete 
eeiling    of    the    testing   chamber    were    blackened    by    the 
action   of  the   fire,    but   were   otherwise    quite   unchanged. 
The  stools  and  table  which  had  not  been  Bpo  tally  impn  l'- 
nated    were    badly    burnt,    whilst    those    which    hail    been 
impregnated     with    so-called     fireproof    paint     were    only 
attacked    in    parts.     Impregnation    for    the    purpose    of 
rendering  woodwork  non-inflammable  was  thus  successful, 
but  in  no  case  was  it  found  that  so  called  non-inflammable 
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clothing  ma  a  success,  as  regards  fire  resistance.  Im- 
'  rcgnated  clothes,  according  to  their  quality,  were  shown 
y  other  experiments  to  be  safe  against  ignition  by  sparks. 
Wire-netting  glass  was  shown,  in  these  experiments,  to  be 
a  very  useful  material.-  6.  W.  McD. 

Propayatior    of  explosions   in   tin    galleries  of  a  mint. 

Taffanel.     See   II. 


XXIII.     ANALYTICAL  PROCESSES. 

Nitrogen;   Determination  of  nitric by   reduction   with 

on  aluminvum-mercury  couple.    E.  Pozzi-Escot    Comptes 
'•■"•I.  1909,  149.  1380—1381. 

ABOUT  0-5  grin,  of  the  nitrate  is  placed  in  the  flask  of  a 
Schlcesing  apparatus,  and  4  to  5  grms.  of  aluminium  clip- 
pings are  added,  with  a  few  drops  of  a  saturated  solution 
"1  mercuric  chloride  to  wet  the  aluminium:  then  after 
adding  a  small  quantity  of  water,  the  whole  is  allowed  to 
stand  for  a  few  minutes,  whereupon  an  energetic  action 
takes  place.  A  small  quantity  of  alkali  is  next  added,  and 
the  ammonia  distilled  off,  a  small  quantity  of  sodium 
hypophosphite  being  added  towards  the  end,  to  destroy 
any  mercury-ammonium  derivatives  which  may  be  formed. 
I  lie  method  is  stated  to  be  rapid  and  to  have  given  very 
good  results  in  the  analysis  of  soils  and  manures. 

— A.  Sbi.p. 


Manganese  ;  Volutin  trir  (lit,  r  mi  nation  of  - 
Stahl  u.  Eisen,  1909,  29,   1921- 


W.  Heike. 


-1930. 


The  author  discusses  in  detail  the  permanganate  and  per- 
sulphate methods  for  the  volumetric  estimation  of  man- 
ganese and  finds  no  appreciable  difference  in  their  ac- 
curacy. In  the  preliminary  oxidation  with  potassium 
chlorate,  in  order  to  get  rid  of  the  last  traces  of  chlorine 
after  boiling  the  solution,  he  adds  one  or  two  drops  of 
stannous  chloride,  till  the  smell  of  chlorine  has  disap- 
peared ;  as  excess  of  stannous  chloride  will  form  some 
ferrous  salt,  hydrogen  peroxide  is  therefore  added,  the 
excess  of  which  latter  is  destroyed  by  boiling.  The  author 
adopts  the  figure  0-2952  for  the  ratio  of  manganese  to  iron 
according  to  the  equation:  3MnO  +  K2Mn208=5Mn02 
K  ,( I.  Since'  the  persona]  element  enters  largely  into  the 
process,  it  is  considered  necessary  to  standardise  the  per- 
manganate by  means  of  recrystallised  manganese  am- 
monium sulphate,  Mn(NH1)2(S01)26H.,0.  The  accuracy 
of  the  process  depends  on  the  addition  of  the  zinc  oxide  ; 
the  more  zinc  oxide  is  in  excess,  the  lower  is  the  manganese 
found.  The  zinc  oxide  should  be  sifted,  and  previously 
shown  not  to  affect  the  permanganate.  The  solution 
should  be  as  nearly  neutral  as  possible,  tending  towards 
acidity  rather  than  being  alkaline.  A  definite  volume  of 
the  [solution  is  made,  and  such  a  quantity  is  taken  that 
1  grm.  is  used  for  3  to  4  per  cent,  ores,  or  0-2  grm.  for 
manganese  ores,  and  corresponding  quantities  for  poorer 
alloys.  It  is  diluted  in  an  Erlenrneyer  flask  to  400  c.c.  in 
the  presence  of  much  iron,  or  to  250  c.c.  for  small  amounts 
of  iron.  Enough  zinc  oxide  is  added  in  the  case  of  pig 
iron  to  cause  large  Hocks  of  dark  brown  ferric  hydroxide 
to  form  and  to  settle  to  the  bottom,  leaving  a  colourless 
solution  which  should  be  now  tested  by  litmus,  when  it 
may  be  boiled  and  titrated  with  frequent  shaking,  boiling 
alone  being  sufficient  to  remove  the  first  indications  of  the 
red  colour. — A.  H.  C. 

Lead;    Determination    of tolmnetrically   by   potaminm 

liermaw/anate      in     alkaline     solution.     J.     F.     Sacher. 
Chem.-Zeit.,   1909,  33.  1321—1322. 

BOIXKNBAI  II-  method  of  determining  lead  (this  J.,  1909, 
1276)  is  criticised,  in  that  the  results  obtained  are  found 
to  depend  on  the  quantity  of  free  alkali  present  in  the 
solution  to  be  examined  ;  errors  amounting  to  I  per  cent. 
an-  liable  to  be  introduced.  The  presence  of  carbonate 
in  the  alkali  used  also  affects  the  determination. 

— P.  SODN; 


Vol.   X  xl\     x.,   I 
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Antimony;    Qutmtitatiu     determination 

■t  method.     C    R.   Sanger  and    I      R 
anorg.  Chem.,   1909,  65.   16     24. 


Riegel. 


the 

7. 


I  hi   apparatus  and  ge il  procedure  are  Bimilar  to  those 

dew  ribwl  in  the  oasc  ..l  arsenic  bj  Sanger  and  Black  (thii 
•  I..  I !•< >T .   1116),  save  that  the  gae  issues  from  the  genet 

ating  Bask  into  a  little  cylindrical  funnel  of  IT     2 m 

diameter,  the  neck  of  which  passes  through  the  oork 
of  the  Hank,  and  which  if  closed  bj  a  cork  Dairying 
the  I  nun.  tube,  bonl  al  righl  angles,  which  holds  the 
paper.  Into  this  runnel  is  brought,  before  the  operation, 
so  ol  lead  acotate  papei  which  jusl  fits  into  it,  and 
which  is  wetted  by  one  drop  ol  water  dropped  upon  its 
centre.  After  the  apparatus  has  worked  for  In  minutes 
with  In  i'.,..  , if  acid  as  described,  (toe.  tit. ),  the  aoid  is  poured 
off,  I".  o.o.  "i  Fn  -1  i  id  an  added,  and  after  5  minutes  the 
addition  ol  the  liquid  to  be  tested  is  begun,  and  the  opera- 
tion continued  for  30  10  minutes.  No  coloration  oil  the 
strip  occurs  with  less  than  70  micromilligrama  of  anti- 
mony: but  the  atrip  is  ial.ru  oul  and  covered  in  a  test- 
tube  with  .V  I  ammonia  solution  which  is  allowed  in  aol 
for  G  minutes,  and  the  black  band  so  developed  is  com- 
pared with  previously  prepared  standards.  These  stan- 
dards, Battened  between  two  glass  plates,  with  cement  or 
gummed  paper  round  the  edges,  will  keep  unaltered  in  the 
dark  for  considerable  periods.  The  limit  of  workable 
delicacy  of  the  process  us  described  Is  about  5  micromilli- 
grama »f  antimony  ;  bul  bj  using  a  atrip  of  paper  of  only 
2  mm.  width  in  a  tube  of  -  mm.  diameter,  as  little  as 
1  mioromilhgrani  can  be  detected.    -J.  T.  D. 

"  Cupfi  null  "    [ammonium    nitrosophi  nylhydrozylamint  j  .• 

Quantitatin  separations  with .    ().  Baudisch.  Chem.- 

Zeit,   1909,  33.   1298     1300. 

"  i'i  PFttRKox  "  (ammonium  nitrosciphcnylh_\  clroxvlaminc) 
when  added  to  solutions  containing  ferric  and  cupric  salts 
in  the  presence  oi  exci  as  ol  hydrochloric)  acid,  completely 
precipitates  these  metals  as  complex  salts.  This  reaction 
serves  to  separate  iron  and  copper  quantitatively  from  all 
other  metals  exoepl  lead  and  silver,  which,  unless  they 
have  been  previously  removed,  are  partly  precipitated  by 
cupferron.  The  reagent  is  a  white  crystalline  substance, 
freely  Boluble  in  water,  undergoing  aught  decomposition 
at  ordinary  temperature  in  the  light,  with  formation  of 
nitrosobenzene.  If  an  old  sample  is  used,  it-  solution  is 
therefore  filtered  from  insoluble  nitrosobenzene  before  use. 
The  iron  and  copper  complex  salts  are  only  slowly  attacked 
by  2  -V  -hydrochloric  acid  in  the  cold,  but  warming  readily 
causes  decomposition.  Alkali  hydroxides  decompose 
them  immediately,  while  cold  dilute  sodium  carbonate  is 
without  action.  They  are  aolubls  in  ether.  The  iron 
compound  is  unaffected  by  ammonia,  but  the  copper  com- 
pound dissolves  readily  to  form  a  complex  cuprammonium 
salt.  From  this  solution  the  original  coppei  salt  can  be 
complete!)  recovered  bj  driving  off  the  ammonia  or  by 
acidifying  in  the  presence  oi  a  little  more  cupferron.  Thus 
it  is  possible  to  effect  a  complete  separation  of  copper  from 
iron  by  digesting  on  the  filter  with  cold  am na.  Pre- 
cipitation by  cupferron  is  always  carried  out  in  fairly 
strong  hydrochloric  (sulphuric  or  acetic)  acid  solution,  and 
in  order  to  protect  the  precipitate  from  the  action  of  the 
acid,  it  is  necessary  (1),  to  work  at  the  ordinary  tempera- 
ture; (2),  to  add  excess  of  cupferron;  and  (3).  to  filter 
and  wash  free  from  acid  as  quickly  as  possible.  If  the 
reagent  is  added  slowly,  with  stirring,  the  point  of  com- 
plete separation  is  shown  by  a  sharp  change  from  a  Hoccu- 
lent  red-brown  (iron)  or  grey-white  (copper)  to  a  snow- 
white  crystalline  precipitate.  Beyon  1  this  point  a  decided 
excess  must  lie  added.  After  quickly  washing  with  water 
on  the  suction  filter,  tins  excess  must  be  thoroughly  re- 
moved by  dilute  sodium  carbonate  (in  cose  of  copper)  or 
by  ammonia,  since  it  interferes  with  the  proper  ignition 
of  the  precipitate.  If  both  metals  are  present,  they  are 
then  separated  by  ammonia  solution  and  converted  by 
ignition  into  the  oxides.  The  author  gives  examples  of 
the  estimation  Of  iron  in  an  iron  ore,  and  of  iron  and  coppei 
in  a  nickel  ore,  with  suggestions  for  the  wider  application 
of  the  reagent  in  analysis  of  ores  and  of  alloys. — \V.  H.  P. 


I ><t,  /munition  of  phenol.     Olivier.     8et  UX 

Detecting  hydrofluori  acid  in  preeena  of  fluorides,     Qron« 

licilll.     .s'..    VII. 

Determination  of  telenious  acid.     Marino.     8ei  VII 

Cuprous    compounds    "I    ethylene    and   carbon    monoxtde, 

Maneliot  and   Brandt.     8ei   VII. 

Nitrogen  camp Is  of  rilicon      |  Inalysi     of  conmu 

nlicon.]     Weiss  and  Gngelhardt     67a   VII. 

hi  rmining    "flour        in     Portland    cement.     Petersen, 
8e>    \\ 

li  termining  titanium  in  argillaceous  limestones.     I'llmann 
and   Boyer.     Sei    IX. 

Determining  carbon    monoxitU    in    iteel,     Goutal.     8e<    X 

Separating  vanadium,  molybdenum,  chromium,  and  nickel 
in   tpecial  tteels.     Pozzi-Esoot.     8ei    X. 

[stay  "i  cyanidt   solutions  and  tlimi    residues  containing 
dissolved  gold.     \\  hitby.     8et   X. 

Assay  of  acid  washes  from  tin  cyanidt  "clean-up.       Wil- 
moth.     Sei    X. 

Analysis  of  bronss,  brass,  and  similar  alloys,  and  electro- 
lytic determination  of  fin  in  alloys.     E.  Schumann  and 

H.   Arnold.     See.  X. 

Determining  phosphorus  in  bronze,  brass,  and  similar  alloys. 
Schiirmann.     See  X. 

Determination  of  vanadium.     Watts.     See  X. 

Analysis  of eolumbitesandtantalites.    Chesncau.    .S>>  X. 

Control  of  rubber  materials  l<>r  insulating  purposes.     Mar- 
tens.    Set    XIV. 

Determination    nl    il i  il    suhstanci     in    ixhanslnl    but    slices. 
Voigt.     See  XVII. 

Arsenious  arid  in  quantitative  analysis.  [Determination 
of  dextrose.  |      l.ittcrscheid  and  Bornemann.      See  XVII. 

Rapid  determination  of  alcohol.     Sidersky.     See  XVIII. 

Determining    lactic    and    in    cheese.     Suzukii    and    Hart. 
See  XIX  v 

Analysis  of  honey.     Witte.     See  XIXa. 

Detecting  starch  glura-'i    in  honey  and  fruit  syrups.      F'iche. 
Sei     XI  X\. 

Determining     saccharin     in    food*.     Testoni.     See    XIXa. 

I),  fiction  and  rfi  I-  rmination  of  tuVphurous  acid  in  lime  juice. 
Dowzard.      Set    XIXa. 

Determination  of  nitrates  in  u-al,  r.     Farcy.     Set    XI Xb. 

Jfew  reaction  for  strychnine.     Malaquin.     See  XX. 

Rromination  of  strychnin, .  brucine,  and  other  alkaloids. 
[Brucint-nitric  acid  reaction.]  Buraczewski  and  Dziur- 
/ynski.     See  XX. 

Determining  cod- in,   in  syrup  of  codeine.     8et   XX. 

Determining  citral  in  essential  oih.     See  XX. 

Determining  camphor  in  camphor  ointment.      s       \  8 
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unit    rhiimmii    acids    in    , 
1  >.    Jong.     Set    XX. 

Determination  of  iodine    in   ail         W  tgi   iaai       S       XX- 


P  \  i  • 

•  or  analysing  gaseous  mixtures.     B.  ('.  Hinraan, 
London.     Eng.  Pat  26,561,  I  >. .     >.  1908 

The  volume  or  percentage  of  a  constituent  of  a  gas 
mixture  is  determined  from  the  change  in  temperature 
which  occurs  when  ■  measured  volume  corresponding 
to  a  definite  weight)  of  the  gas  reacts  with  a  di  finite  weight 
of  a  suitable  substance,  preferably  in  the  Bolid  form. 
A  suitable  form  of  apparatus  for  determining  carbon 
dioxide  in  flue-gases  i,  shown  in  i  ho  figure.  The  apparatus 
comprises  a  pump,  'i.  and  thermometer  chamber,  6.  The 
thermometer  bulb,  e,  is  of  annular  form  and  is  arranged 
to  surround  a  cartridge,  i.  filled  with  caustic  alkali  and 
sealed   with   wax  at   the  ends.  •/.  g'.      In  carrying  out  an 


analysis,  the  cartridge,  /.  \-  iriM  rted,  its  ends,  g,  if,  having 
been  pierced,  and  the  temperature  is  noted  on  the  scale,  q. 
An  adjustable  scale.  Ii.  is  next  moved  so  that  its  zero 
with  the  top  of  the  thread  of  mercury.  The  gas 
is  then  drawn  into  the  pump  until  a  graduation,  /<.  on  the 
pump-rod,  corresponding  to  the  observed  temperature, 
coincides  with  the  point  r.  the  w,liinio  ol  ga-  drawn  into 
the  pump  being  thus  automatically  acted  for  tem- 
perature. The  tube,  a,  i-  now  attached,  and  the  gas 
is  forced  through  the  cartridge  /  The  percentage  ol 
carbon  dioxide  is  read  oil  directly  on  the  scale,  n,  which 
is  graduated  empirically  for  each  instrument  :  a  correction 
for  barometric  pressure  is  necessary.  Carbon  monoxide 
may  be  determined  by  its  beat  of  reaction  with  sodium 
peroxide,  after  the  removal  of  carbon  dioxide  from  the 
\.  T.  I, 


Qas-analystr  for   furnaces.     ('.    0.    Mailloux   and    H.   J. 
Westover,  New  Fork.     U.S.  Pat.  942,861,  Dec.  7.  1909, 

Tiik  gas-analysing  apparatus  is  connected  by  a  centra- 
valve  with  a  number  of  pipes  which  serve  to  convey  the 
gas  from  several  separate  furnaces.  By  means  ol  an 
automatic  electrical  di  vice,  operated  bj  the  analyser  and 
controlling  the  centre-valve,   the  pipe  leading  from   the 

latter  to  the  analyser  is  successively  put  into  cot uuica- 

tion  with  the  gas-pipes  from  the  various  furnaces. 

W.  H.  C. 

Calorific  /«<«■<  r  mul  composition  of  gaseous  combustible*;; 

Apparatus  for  il<i'  mining  Ihi  — .  P.  Lemoult.  Lille, 
and  Soc.  Anon.  Ics  Ktabl.  Poulenc  freres.  Paris.  Eng. 
Pat  26,1  to.   Dec.  3,   1908. 

Ski    Ft    Pat.  385,726  of  1  *  m  >t  j  this  J.,  1908,  646.— T.  V.  B. 


Trade  Report. 

Tynesidt  chemical  tradi  in  1909.     <  hem.  Trade  J., 
Jan.  15,  1910. 

The  chemical  trade  on  Tyneside  during  the  past  year  was 
well  sustained,  and  the  exports  advanced  from  40,235 
tons  in  1908  to  4!i.o.->8  tons  for  the  twelve  months  just 
ended.  The  workmen  engaged  in  the  industry  have  been 
kept  in  regular  employment,  and  a  steady  demand  for  the 
products  continued  at  the  close  of  the  year.  Prices  of 
fuel  were  favourable  for  the  consumer,  but  there  are  indica- 
tions of  higher  prices  in  the  coming  year.  Bleaching 
powder  and  caustic  soda  were  in  good  demand,  but  prices 
were  low,  and  quotations  may  be  further  reduced  during 
1910.  The  ofli'-ials  of  the  Bauxite  Company  are  hopeful 
that  early  in  the  new  year  their  works  at  Hebburn, 
established  for  the  purpose  of  treating  the  clay  from 
which  aluminium  i?  obtained,  may  be  started.  The  chemi- 
cal manure  trade  on  Tyneside  did  not  experience  the 
prosperity  during  the  past  year  that  could  have  been 
desired.  Although  the  exports  increased  from  14,368 
tons  in  1908  to  19,998  tons  last  year,  orders  from  abroad 
could  only  be  secured  at  low  competitive  prices. 

Tariff  valuations  o/  British  India  for  1910;    Revised . 

Thk  tariff  valuations  of  various  goods  imported  into  India 
have  been  modified  in  many  cases  as  from  Jan.  1st  last. 
The  full  text  ot  the  customs  notification  embodying  these 
changes  will  be  found  in  the  Hoard  of  Trade  Journal 
for  Jan.  13th,  20th,  and  27th. 

Census  of  thi   German  chemical  industries.     Brit,  and  Col. 

Drugg.,  Jan.,  1910. 
CoMPAKiNO  tin  statistics  just  published  of  the  census 
taken  in  June.  I'.I07.  with  those  of  1895,  in  the  interval 
of  12  years  there  has  been  an  increase  of  55,853  in  the 
numbei  of  persons  engaged  in  the  German  chemical 
industries,  the  figures  being  Hi2.!i2:!  in  1895  and  15S.77'i 
In  1907,  or  0-54  and  0-65  pet  cent  of  all  industries.  Adding 
to  these  the  persons  dependent  upon  the  actual  wage- 
earncrs,  the  numbers  become  289,526  in  1895  and  421.122 
in  1907.  Of  every  1,000  persons  engaged  in  chemical 
industries  the  number  of  owners  and  heads  of  businesses 
fell  in  the  above  period  from  10-20  to  7-93,  whereas 
managers,  clerks,  &c,  rose  from  101-9  to  151-6.  The 
proportion  of  w  irkmen  has  changed  but  little,  namely,  from 
769"]  to796'l  per  1,000.  In  chemical,  pharmaceutical, and 
photographic  manufactories  there  were  77,042  persons 
loyed,  in  dye,  and  colours,  coal  and  coal  tar  and  lead 
pencil  work'  30,936,  in  explosives  21,911,  in  match  works 
ii.441,  and  in  waste  products,  manures,  bone  mills,  etc., 
4.H74.  These  figures  do  not  include  women,  who  numbered 
— in  the  whole  of  the  chemical  trades — 25,691. 

it/  ]!ii**iiin  chimical  industry.     N.  PantyuchofL 
<  I.,  hi.  Trade  J..  Jan.  15.  1910 
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Bl  RUCKS  II  II  I'll,  i  si.  mi  i    I! I  x,    \  .  is  BA1  Mil  I' 

Hue.     ism     (Ianzfabrikate.x      vi-    mis    Ebstlini 

i  m  i  v  ri  s      \  on     M      Mai      S 'I    enlarged    and 

revised  edition,     V'erlaa  I    S| gcr,   Berlin.     1910. 

Price  M.   in.      Bound  M.    II. 

s\<>    volume    i"iii :     in::    pages    of    Bubjeot-matter, 

with   tli  illustrations,  a  Oat  "t  German,    Austrian,  English, 

i  oited  St  ii     .  and  Freni  h  patent i  i  In  -  Bubjeot,  and  an 

alphabetical  index,     The  text   is  classified  as  follows  : 
I.    Historical,     II.    Ran    materials  for   wood   distillation. 
III.  Chemical  changes  of  wood  during  destructive  distilla- 

iimii      IV    Products  "i  the  destructive  distillation  ol  w I 

\*.  The  condensable  gases,  their  composition,  properties, 
and  utilisation.  VI.  Pyroligneous  acid  and  it*  i  omposition. 
VII.  The  i. ii  and  its  constituents.  VIII.  Wood  charcoal 
and  its  composition.  IX.  Preparation  of  the  wood  before 
distillation.  X.  Distillation  apparatus.  XI.  Apparatus 
for  wood  in  ill*-  form  oi  billets,  faggots,  branches,  etc. 
XII.  Apparatus  for  wood  waste,  sawdust,  and  othei 
finely-divided  materials  containing  cellulose.  XIII.  Plant 
Doling  the  distillation  products.  \IV  Treatment  of 
tli.'  uneondensable  gases  and  transport  of  the  same. 
XV.  Working  up  the  orude  pyroligneous  acid  into  crude 
wood  spirit  and  calcium  acetate.  XVI.  Working  up  the 
calcium  acetate  into  acetic  acid  and  aoetone.  XVII. 
Working  up  the  tar  or  tar- oils  from  non-resinous  and  resinous 
wood  respectively.  Will.  Formaldehyde.  XIX.  Fur- 
ther working  up  of  the  wood  charcoal  into  briquettes. 
XX.  Analytical  part. 

'I'm  Transportation  oi  Gases,  Liquids  and  Solids 
bi  mivs-  or  Steam,  Compressed  \ik  ujd  Pressure 
Water,  A  complete  description  of  the  theory,  con- 
staruction,  operation,  and  application  oi  jet  machines, 
montejus,  spray  nozzles,  etc.  By  0.  Naoel,'  Ph,  D. 
Vaehcr  &  Sons.  Great  Smith  Street,  London,  S.W.  ;  or 
from  the  Author,  New  York.  P.O.  Box  385,  1909.  Price 
2  dols.  (8s.  6d.)  net 

Bvo  volume  containing  194  pases  of  subject  matter, 
with  193  illustrations,  and  an  alphabetical  index.  Thi 
matter  is  divided  as  follows  :  I.  Transportation  of  gases. 
II.  Transportation  of  liquids.  III.  Transportation  of 
solids.  IV.  Atomising  liquids.  V.  Condensers.  VI. 
Theory.  Appendix  :  Remarks  on  the  nature  of  machines. 
Tables. 


augmentee  di    uombn  u  i     addition     pai   M.   Pi  Hot  et 
i ..     i  hi  mi      Tomi      Second.        Deuxieme      Fasi  ii  tile. 

ibraire  Soientifiqui     \     Hei  i I    Put     Rue  d 

irbonni     Pari      1910,     Price  - 

8vo  volume  eontainin      i  i  I     ubji  i  i  matter,  with 

120  illustrations,  and  a  detailed  table  of  contents.  Thi 
present  volumi  deal  with  the  anal)  i  nl  thi  following 
ubstanci  a       !'•■  etroot  taroh,  dextrin, 

glucose.     In   an   appendix   are   given   the    French  offi 
methods  for  the  examini a  ol   sugar  products,  etc. 

ITbar-Boob  ok  Pharmacy.  Comprising  abstract*  ol 
papers  relating  to  Pharmacy,  Materia  Medics.,  and 
Chemistry  contributed  to  British  and  Foreign  Journals 
front     inU     I.     190S,    to    June    30,     1909,    with    the 

Transaoti t  the  liiitisl>   Pharmaceutical  Conferenoi 

at  the  Forty  Sixth  Annual  Meeting  held  in  v  istli 
July,  1909.  By  J.  1 1,  Bh  uthv  utb  i  Bditoi  ol  the, 
fear-Book)  and  E.  S.  Peok,  M.A.,  and  II.  Finnemoke, 
B.Sc.,  I'M. i'.  (Editor  of  the  Transactions).  J.  and  A. 
Churchill,  7,  Great  Marlborough  Street,  London,  1909. 
Price  10s. 

Tonindustrie-Kalender,  1910.  Erster  Ted.  Zweiter 
Teil,   Dritter  Teil.      Verlag  der  Tondindustrie-Zeitung, 

i  os.m.li.H..  Berlin.  Pnce  M.  I.S0.  Single  pans. 
M.  I.  each. 

Pari  I.  is  bound  in  Linen,  contains  a  oalendei  with  blank 
pages,  and  a  table  of  the  formula:  and  molecular  weights 
substances  used  in  the  ceramic  industry.  Part  II. 
contains  226  pages  and  an  alphabetical  index,  and  gi\es 
data  and  constants  useful  ill  the  ceramic  industry.  Part 
III.  is  a  guide  to  hooks  relating  to  the  ceramic  industry, 
and  i  oniain  also  lists  of  the  names  of  firms  where  materials, 
etc  ..  can   lie  (.urehased. 

Si  LTTSTICAIi  ABSTR  mi  l  oi;  l  in,  9EVEBAL  BRITISH  I  lOLONTl  s. 

Possessions  ind  Psotei  roRATES  is  baoh  yku:  from 
1894  co  1908.  Forty-sixth  number.  [Cd.  4981). 
Wyman  &  Son-.  Fetter  Fane,  1 don.  K.( '.      Price  --. 

Tins  publication  contains  in  a  Buccinct  form  the  principal 

official  data  regarding  the  trade,  shipping,  agriculture, 
production,  revenue,  expenditure,  &c,  &C,  of  the  various 
British  Colonies,  Possessions  and  Protectorates,  as  well 
as  an  abstract  of  the  rates  of  import  duty  levied  in  the 
various  Colonies  on  the  principal  articles  of  trad.'. 


Produces  i;vs  Fired  Furnaces.     Detailed  descriptions 
and  illustrations  of  practical  prm  fired  furnaces  of 

the  chemical,  metal,  metallurgical,  iron,  steel,  lime. 
cement,  glass,  brick,  and  ceramic  industries.  Bj 
O.  Naoel.  Vaehcr  &  Sons.  Great  Smith  Street. 
London.  S.W.;  or  from  the  Author.  New  fork  P.O. 
Box  385.      1909.      Price  2  dols.  (8s.  8d.)  net. 

8\"0  volume  containing  1st  pages  of  subject  matter. 
with  237  illustrations,  and  an  alphabetical  index.  The 
text  is  arranged  under  the  following  headings:  I.  The 
generation  ofproducer  gas.  CI.  The  construction  oi  gas 
producers.  111.  The  combustion  of  producer  gas.  iv. 
Producer  gas-fiied  furnaces  in  the  enemies!  industries: 
V.  in  the  metal  industries  ;  VI.  in  the  iron  and  steel 
industries;  Vll.  in  the  lime  and  cement  industries: 
Vlll.  iii  the  glass  industry  ;  IX.  in  the  brick  and 
ceramic  industries.  X.  The  selection  of  refractories  for 
gas-fired  furnaces.  Appendix  :  Purification  of  gases  j 
gas  power  ;    tables. 

Traite  Complex  d'Analtsb  Cbzmique  appliques  aix 

Ess  vis    [ndustrekls.     Par  .T.    Post   ct    B.    Neumann 
avec  la  collaboration  de  nombreux  ehimistes  el  sp&  ial 
istrs.     Deuxieme  Edition  francaise  enteriement  refoudue. 
Traduite    d'apres    la    troisieine    edition    allemande    et 


Patent  List. 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  date?  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL    PLANT  :    MACHINERY. 

Al'I'Lli  1TION8. 

2lii.   Pearce.      Collection  of  funic,  flue  dust,  and  other 
matter  suspended  in  gas.     Jan.    J. 
366.  Yonltens    Onyx     Process,     Ltd.,    and     Straiten. 

Machines  for  separating  materials.     Jan.   Ii. 

■t:i:i.  Wilson.    Apparatus  for  filtering  liquids.*     -Ian.  7. 

4711.  Davis.  Column  stills  for  distilling  and  treating 
thick,  gritty  liquids,     dan.   7. 

581.  Chambers,  and  H.  B.  Watson.  Ltd.  Vacuum 
plant  for  continuous  discharge  of  solids  from  liquid. 
Jan.   10. 


118 


PATENT  LIST. 


[Jan.  31,  1810. 


744.  Shaw.  Apparatus  Coi  r\  aporating  liquids.  .Ian. 
11 

■>26.  Benninghoff  ami  Klonne.  Gas-fired  retort  or 
chamber   furnaces.*     .Ian.    12. 

1033.   Averine.      Filtering  apparatus.*       Ian.    14. 

Complete    SPW  IFI(   \TloV-    A.  I   I  PTED. 

20,765  1908  Shaw.  Apparatus  for  evaporating  or 
<  oncentrating  liquids.      Jan.    12. 

20.301  1908).  Perks.  Continuous  distillation  of  liquids. 
.Ian.    12. 

317  1909  .  Moon  and  Pearee.  Separation  of  dust  from 
.Ian.    12. 

13,558  (1909).   Gayley.     Drying  air.      Jan.    19. 

21,906(1909).  Tunis.  Apparatus  for  storing  and 
compressing  air.  gases,  ami  liquids  under  pressure.    Jan.  19. 

II.— KIEL;     GAS;     MINERAL  OILS  AND  WAXES 

DESTRUCTIVE    DISTILLATION  ;     HEATING; 
LIGHTING. 

Applications. 

124.  Mark-  i  Internal.  Marine  Signalling  Co. ).  Preserv- 
ing calcium  carbide.*     Jan.   3. 

207.  Seaton-Snowdon  and  Young.  Solidifying  petrol- 
eum spirit  and  raising  the  flash  point  of  the  product. 
Jan.  4. 

316.  Tolly.  Retort  furnaces  for  the  destructive  dis- 
tillation  of  coal  and. other  substances.     Jan.  .">. 

342.  Merrick,      (las   purifiers.*     Jan.   6. 

343.  Reichel.      Regenerators  for  coke  ovens.*     Jan.   6. 
442.   Ssttvageot.     Set    under  111. 

826.  Benninghofi  and  Klonne.     8a  under  I. 

859.  Roesch  (Burchard).  Treatment  of  oil  and  petrol 
for  heating,  lighting,  &c.     Jan.    12. 

1045.  Schuster.  Removing  heavy  hydrocarbons  from 
the  hot  gases  from  coke  ovens,  gas  retort-,  producers, 
4c.      Jan.    15. 

<  "Mil  i  ii.  Specifications  Act  bpted. 

26,199  1908  and  11,675  (1909).  Farnham.  Gas  pro- 
ducers.    Jan.   12. 

8150  and  8151  (1909).  Senftner.  Electrodes  for  arc 
lamps.     Jan.  12. 

21,554(1909).  Woodall  and  Duckham.  Settings  of 
vertical  retorts  for  carbonising  coal,  &c     Jan.  lit. 


III.— TAR  AND  TAP,  PRODUCTS. 
Applications. 

442.  Sauvageot.  Obtaining  mineral  grease  and  retort 
carbon  from  coal  tar  residues.  I'i.  Appl.,  Jan.  2o.  1909.  » 
Jan.  7. 

531.  Newtoi  Bayei  um\  Co.).  Manufacture  of  formyl 
derivatives  of  natural  alcohol  bast-.     Jan.  s. 

544.  I'llinann.     Manufacture    of    chlorinated    anthra- 

3uinonesul|)honic    acid-.      [Ger.    Appl..    May    10,    1909.]* 
an.   8. 

IV.— COLOURING  MATTERS  AND  DYES. 
Applications. 

133.  Soc.  pour  I'Industrie  Chim.  a  Bale.     Manufacture 

of  vat  dyestuffs  of  the  anthracene  -cue-.  [Fr.  Appl.. 
Jan.  4.  1909.]*     Jan.  3. 

368.  Newton  (Bayer  und  Co.).  Manufacture  of  dye- 
stuffs  of  the  triphenylmethane  series.     Jan.  6. 

369  and  370.  Newton  (Bayer  und  Co  I.  Manufai  tun  of 
azo  dyestuffs.     Jan.  6. 

532,  N'w  ton  (Bayer  und  Co.  )•  Manufacture  of  o-oxyazo 
dyestuffs.     Jan.  8. 

932.  Newton  (Bayer und  Co.).     Seeunder'SXW. 

933.  Newton  (Bayer  und  Co.).  Manufacture  of  azo 
dyestuffs.      Jan.    13. 


Complete  Specifications  Accepted. 

2702  (1909).  Newton  i  Haver  und  Co.).  Manufacture 
of  anthracene  derivatives.     Jan.  19. 

4768  (1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  azo  dyestuffs.     Jan.    19. 

5998  (1909).  Newton  i  Bayer  und  Co.).  Manufacture 
of  derivatives  of  the  anthracene  series.     Jan.  12. 

8144  (1909).  Newton  (Bayer  and  Co.).  Manufacture 
of  tris;;/,..  dyestuffs.     Jan.   12. 

16.996  19091.  Meister,  Lucius,  und  Briining.  Manu- 
facture of  vat  dyestuffs.     Jan.   19. 

V.— FIBRES;    TEXTILES;    CELLULOSE;     PAPER. 
Applications. 

132.  Arledter.  Electrically  sizing,  filling,  and  colouring 
paper.     Jan.  3. 

476.  Mijnssen.  Preparation  of  non-brittle  sheets  from 
ai  ct.vlccllulc.se.       [Ger.    Appl.,   Jan.    9,    1909.]*     Jan.    7. 

867  Shimizu.  Heating  cotton  yarns  and  the  products 
obtained  thereby.  [Japanese  Appl..  Feb.  20.  1909.]* 
Jan.   12. 

870.    Peters.     Production  of  waterproot  linen.     Jan.  12. 

951.  Weeber.  Production  of  adherent  layers  of  varnish 
and  cellulose  on  an  underlay  of  fabric,  paper.  &c.  [Aus- 
trian Appl..  Jan.  16.  1909.]*     Jan.  13. 

Complete  Specification  Accepted. 

3290'  19091.  Dassonville.  Apparatus  for  electrolytic-ally 
cleaning  and  bleaching  animal  or  vegetable  fibres  and 
fabrics,  tissues.  &c.     Jan.   12. 


VL— BLEACHING ;    DYEING;    PRINTING: 
FINISHING. 

Application. 

!Mio.    Dean.     Apparatus  for  treating  cloth  or  vain  with 
liquors  or  vapours  in  bleaching,  dyeing.  &c.     Jan.   13. 

Complete  Specifications  Accepted. 
62.">  (1909).  Garscadden  and  Ingram.     Automatic  skein 

Co. ).     Process    of 


and  hank  dyeing  machine.      Jan.  19, 
3055  (1909).  Newton    (Bayer    und 

dyeing  and  printing.      Jan.    19. 


VII.— ACIDS 


ALKALIS  ;    SALTS  ; 
ELEMENTS. 

Applications. 


\n.\   METALLIC 


86.  I'reeth  and  Cocksedge.  Manufacture  of  ammonium 
chloride  from  ammonium  sulphate  and  common  salt. 
Jan.    1. 

228.  Boull  (Ashcroft).  .Manufacture  of  cyanides,  .van. 
amides,  amides,  and  other  like  derivatives  of  metal-. 
Jan.    I. 

262.  Blake  and  Smart.  Kiln-  for  decarbonising  and 
revivifying  animal  charcoal.*     Jan.  .V 

408.  I. in  kow.  Electrolytic  manufacture  of  salts  of 
heavy   metals.      Jan.    7. 

47.Y  Chem.  Werke  vorm.  Dr.  H.  Byk.  Treating 
borate-  containing  active  oxygen.  [Ger.  Appl.,  March  1, 
L909].*     Jan.    7. 

779.  Gathy.  Treatment  of  dolomite.  [Belg.  Appl.. 
Jan.    12,   L909.]*      Jan.   II. 

S99.  Ely  and  Rollason.  Treatment  of  waste  chemical 
liquors  containing  sulphur  compounds  and  cyanides. 
Jan.   13. 

Complete  Specifications  Accepted. 

339;)  i  19i  19,.   Bartelt.      Production  of  chlorine.     Jan.  12. 

5618  (1909).  Gill.    Manufacture  of  ferric  oxide.    Jan.  19. 

9918  (1909).  Walker.     See   under   X. 

18,203  (1909).  Bender.  Production  of  oxides  of  nitro- 
gen.    Jan.    19 

22.037  (1909).  Pauling.  Production  of  nitrous  gases. 
Jan.    12. 


\  ■  I     \  \  I  \  .  No.  2.1 
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VIII.      CLASS  .     CER  WIK'S 
\|  il  .11    v  I  [OH. 

289.   Liberia  Mid  Offord.    Set  midi  >   Kill, 
a      B\  II. MM;    MATERJ  VLS. 

\rn  li    vi  tOH8. 

47.  Coventry    (Doherty).      Burning  cement.*     Jan.    I> 

66.  Lynde.  Consolidating  conorete  oompo,  plasttri 
Ac.     .Inn.   I. 

628.   MoCormaok  and  MoCormaok.     Fire-brick.    Jan.  8. 

930.  Sabbioni.  Marble  oemenl  for  imparting  an 
insolable  weather-resisting  coating  '"  walls.  Ac.  |  It  at  I. 
Appl.,  Feb.   18,  1909.]*     Jan.   13. 

COMPLETE    Sl'l.lll.    VII. >N     ACCEPTED. 

Il'.IM  (1909).  Bobn.  Apparatus  for  oleaning  and 
separating  i  laj      Jan.    12. 

V     METALS;     METALLURGY,    I.Wl.l  HIM; 
ELE<  mo  METALLURGY. 

Applications. 

232.   Parsons  and  Silbi  rrad.     Alloys.     ,lan.  4. 

287.  Boo.  Eleotro-Metallurgique  Franc.  Manufacture 
of  pure  nickel.  [AiliLimn  i..  N',..  14.940  of  1909.  Er. 
Appl.,  Jan.  6,   1909.]*     Jan.  5. 

313.  Rodman.  Materials  for  case-hardening  or  cement- 
ation purposes.*     Jan.  •">. 

4.">2.  Howard  and  Hadley.  Treating  the  fumes  from 
Einc  retorts.     [Addition  to  No.  4563  oi    1909.]*     .Ian.  7. 

461.  Bardingham  (Troeller).  Treatment  oi  ores  and 
metallurgical  products.*    dan.  7. 

|s  4.   Rodman.    Com] nd  for  case-hardening  purposes.* 

Jan.  7. 

072.  Mulacek  and  Hatlanek.  Electric  induction  smelt- 
ing furnaces.     [Gen1.  Appl.,  Maroh  2,  1909.]*     Jan.  10. 

876.  Bourcoud.     Manufacture    of   imn.     Jan.     10. 

084.  t  loldborg.  Phosphorous  metal  composed  of  man- 
ganese and  antimony.  *     .Inn.    10. 

7i>7.   Martin  and  linwn.     Zinc-distilling  furnace.  Jan.  11. 

727.  Cowper-Coles.  Electrodeposition  of  metals. 
Jan.   11. 

72s.  Cowper-Coles.  [tendering  iron  surfaces  non-cor- 
rosive,    dan.   11. 

S4f>.  Laoroiz.  Electrolysis  of  metallic  solutions. 
Jan.  1-'. 

'.194.   Reynolds.     Manufacture  of  steel.     Jan.   14. 

1102.  Com -per-Coles.  Extraction  of  iron  from  its  ores. 
Jan.    15. 

1124.    Stewart.      Smelting  tin  ores.      Jan.    15. 

Complete  Specifications  Accepted. 

14.434  1 19D8).  Williams.  Treatment  of  copper  ores. 
Jan.    12. 

20,838  (1908).  Gibbs.  Producing  metallic  articles  and 
combined  metallic  and  non-metallic  articles  by  electro- 
deposition.     Jan.  12. 

21.104  (1908).  Carries:  and  Pattison.  Wet  treatment 
of  mattes.     Jan.  19. 

IH77  (1909).  Goodland,  Ferro,  and  Thornton.  Appara- 
tus for  recovering  the  metallic  contents  of  ores.  Ac.  Jan.  19. 

9918  (1909).  Walker.  Reverberatory  furnaces  foi 
producing  blister  copper  and  sulphuric  acid.     Jan.  19. 

12,019  (1909).  Stoker.  Soldering  aluminium  and  its 
alio  vs.     Jan.  19. 

li;.931.  (1909).  Mills  (Van  Winkle).  Electroplating 
baths.     Jan.  12. 

XI.— ELECTRO-CHEMISTRY. 
Applications. 

132.   Arledter.     Set  under  V. 

383.  Marino.  Manufacture  of  electrodes  for  batteries 
and  electrolytic  apparatus.     Jan.  6. 


ios    |,„,  i  „„,      5     ,.,..,/, ,  \  || 

673  and  074.  Mulacekand  Hatlanek.  Electric  induction 
furnace       [Qer.    Vppls.,  Maroh  2,   1909    •     Jan.    10. 

si;,.    Laoroix.     8ei  undt  <   \ 

1021.   [ngle.     Se<  and*  i  MM 

1110.   Nemecek    and     Hofmann.     I covering 

mpoi  ition.  *     Jan.   15. 

I  lOMPLBTE    Sci. vll ■  in-    A.  i  I  r  i  I  i. 

3200  (1909).   Dassonville.     Set    under   V. 

6872  (1909).  British  Thomson  Houston  Co.  [General 
Electrii    Co.).      Electrolytii   cells.     Jan     19, 

14,288(1909).  Schott  and  Gen.  Electrolytic  appara- 
tus »iih  s  lii|iinl  anode.     Jan.   12. 

16,931   i  1909)    Mill     (Van   Winkle)      Set    under  X. 

XII.     FATS;     OILS;     U  \.\KS. 

Aiti  ii   ITIONS. 

032.  Crosfield  and  Son  .  Ltd.,  and  Markel.  Conversion 
of  unsaturated  fatty  acids  or  their  glycerides  into  saturated 
compounds.     [Addition  to  No.  1615  of  1903.]    Jan.  10. 

636.   Lilienfeld.     Manufacture    of    substitutes   for   oils, 

eaoutchoiie.  or  resins.      Jan.    10. 

Complete  sec  djk  ltios  a.  obpted. 

2!!.  1  1 1  (1909).  Weyner.  ('osmetic  soap  and  its  manu- 
facture.     Jan.  19. 


Mil.    -PAINTS;        PKJMK.NTS;       VARNISHES; 
RESINS. 

Applii  ations. 

289.  Libeski  and  Offord.  Compositions  for  pigments 
and  for  the  production  of  ceramics  and  glass.     Jan.  .">. 

030.   Lilienfeld.     Si  i  undt  r  XI  I. 

932.  Newton  (Bayernnd  Co.).  Manufacture  of  colouring 
matter  lakes.     Jan.   13. 

1021.  [ngle.  Preparations  for  making  floor  coverings, 
insulating  materials.  Ac.      Jan.    14. 

XIV.— INDIA  RUBBER;     GUTTA  PERCHA. 
Applii  ations. 

341.  Cockerill.  Drying  and  otherwise  treating  india- 
rubber.     Jan.  li. 

537.   Weller.     Rubber  substitute.     Jan.  8. 

030.   Lilienfeld.     Set    under  XII. 

659.  Perlsin.  Matthews,  and  Strange.  Synthetic  manu- 
facture of  caoutchouc  oi   its  homologiics.      Jan.   10. 

718.  71i'.  and  72n.  Banchieri.  Devuleanising  india- 
rubber  and  treating  reclaimed  or  regenerated  indiaruhhe i.  * 
Jan.   II. 

s:!3.  Hyatt.  Manufacture  of  rubber  and  rubber  articles. 
Jan.  12. 

Complete  Specipii  vtions  Accepted. 

9284  (1909).  Markus.  Utilisation  .t  waste  rubber. 
Jan.   12. 

24.438(1908).  British  Miliar  Syml..  and  Dessau. 
Removing  foreign  matter  from  india-rubber, gutta-percha, 
Ac.      dan.    19. 

7433  (1909).    Smith.       Manufacture     of    india-rubber. 

Jan.     L9. 

16,540(1909).   Poizot.      Manufacture  of  spongy  rubber. 

dan.    19. 

XV.— LEATHER;     BONE;     HORN;     GLUE. 
Applh  m 

223.  Reidcl.  Leather  substitute.  [Gcr.  Appl..  Jan.  8, 
1909.]*     Jan.   4. 

513.  Horsfieltl.  Treatment  of  leather  in  the  prepared 
or  partly  tanned   state.       I 

Complete  Specification  Accepted. 
21.202  1 1909).    l'.l"  rle.      Prw  ess  ol  hating  hides.  Jan.  19. 


Lao 
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XVIII.-  FERMENTATION    DNDT  STRIES 

Epstein.     Treatments   or   utilisation   of   fei 
or   cultivations   or   the    liki\      Jan.   8. 

TT1.  Ktihn.     Manufacture  of  temperance  beer.     Jan.  11. 
77-'     Kulm.      Manufacture    of    beer.      .Jan.    11. 

Complete  Specie*  itiou  Accepted. 
15,331    (1909).    Smart.     Carbonating    beer,    cider,    and 

itti.o-     licviTflnf^  .Ian        Ml 


other  beverages.    Jan.   19. 


XIX     FOODS.      WATER    PURIFICATION ; 
SANITATION. 

APPI  [I   UTIOKS. 

ti.  Baldwin  and  Lester.     Processes  ol  sterilising!     [U.S. 
A;. pi..    Feb.    16,    1909    *     Jan.    1. 

4M.  Neumann.     Manufacture  of  cocoa  powder.     [Ger. 
ApnL,  Jan.    12,    1909.]*      Jan.    7. 

579.  Chambers  and  Watson.     Treatment  of  trade  efflu- 
ent.    Jan.   10. 

7~>4.  Neumann.     Manufacture  of  cooa  powder.     [Ger. 
Appl,  March  15,  1909.]*    Jan.  11. 

525.   Lorii  g.     Treatment   of  flour.     Jan.    12. 

834.  Henri    and    others.     Sterilising   liquid    foods   and 
other  liquids.     [Ger.  Appl,  March  2,  1909.]*    Jan.  12. 

Schmidt.      Water    purifying    apparatus.        I 
Appl..  Jan.  13.  1900.]*     Jan.  12. 

899.  Ely  and  Rollason.     S«   under  VII. 

Complete  Specification  Accepted. 

\  1 2  (1909).  Goldsmith.     Process  of  making  casein  and 
!ik'    compounds.     Jan.  19. 


XX.— ORGANIC     PRODUCTS!      MEDICINAL    SIB- 
BTANCES;     ESSENTIAL    OILS. 

Applications. 

118.  Weiss.  <  <  d-livcr  oil  and  preparations  thereof 
containing  a  high  percentage  of  natural  phosphorus  com- 
pounds.    Jan.   7. 

815.  Crlhaar  and  Carlson.  Production  of  compounds 
of  guanidine.*     Jan.    12 


816.  Gelhaar.     Production   of   salts  of  urea.     Jan  12. 
loss.    Kaufinann.     l'r<  cess  of  making  arylstibine  iodides 
Jan.    15. 

Completb  Si'kufic  itiotjs  Accepted. 

13,828  1909).  Wellcome  and  Pyman.  Manufacture  of 
therapeutii   compounds     Jan.  12. 

14,663  (1909).  Wellcome  and  Pyman.  Manufacture  of 
therapeutic  compounds.     Jan.   19. 

17.171  1 19091.  Wellcome  and  Barger.  Preparation  of 
a  physiologically  active  base.     Jan.   19. 


XXL— PHOTOGRAPHIC    MATERIALS 
AND    PROCESSES. 

Complete  Specification  Accepted. 

7800   (1909).    Hans.     Producing  eliminate  glue  pictures 
on  metal,  porcelain,  glass.  &e.     Jan.  12. 


XXII.-  EXPLI ISIVES  ;     MATCHES. 

ApPLII  ATIt  ins. 

4(10.  Hale.  Manufacture  or  treatment  of  explosives. 
Jan.  7. 

555.  Van    rutins.     Explosives.     Jan.  8. 

Complete  Specification  Accepted. 
25,553  (1909).  Gray.     Explosive  compound.     Jan.  19. 

XXIII.— ANALYTICAL    PROCESSES. 

Application. 

4ii2.  Arndt.  Testing  air  or  other  gases  for  particular 
kinds  of  gases.     [Ger.  Appl.,  Jan.  7,  1909.]*     Jan.  7. 

Complete  Specifications  Accepted. 

9368(1909).  Barron  (Moir).  Colour  screens  for  detect- 
ing potassium.     Jan.   12 

9518  (1909).  Brenot.  Apparatus  for  analysing  gaseous 
mixtures  and  recording  the  result.      Jan.  12. 
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THE    1'KIM  1PLES   OF   VITREOUS    ENAMELLING 
iii    .  A-i   [RON  FOB   LNDUSTRIA1  I'l  BP08ES. 

Ii\     |i  LBi  'in    BOLCBOl  1.    M    ^  •    I'M' 

Op  i"  On-  present  time  enamelling  bas  been  treated  ae 

,  9,  bul  si  ring  thiii  much  (if  the  practice  of 

enamelling   i-*   now    common    knowledge,    the    time   1ms 

arrived  when  the  Bubjeot  inn  be  di»  a    ed   I  (   those  in- 

...iili  advantage  to  nil.     One  difficulty  in  the  way 

of  researoh  which  involves  am   considerable  expense,  is 

ilu-  I'm  t  that  tin-  trade  is  but  iv  minor  industry,  and  perhaps 

to  remain  so. 

Until  recently  the  literature  of  enamelling  fur  industrial 

ourpoees  only  existed   in    the    Specifications   it    Patenl 

Mln  rs.  in-  in  scraps  hi  mi  greal   importance  in  general 

literature.    Silicates  are  now  receiving  attention,  nol  only 

in  their  application   to  ceramics  and   gls        but   also  to 

nut  in  their  application  in  enamels  mi  metals, 

;  reports  thereon  are  to  In-  found  in  the  transactions 

ui  the  American  Ceramic  Society.     A  summary  of  recent 

Miik  in  Germany  in  the  field  of  silicates  lias  been  pub- 

I   by   Dr.    Kocrncr  in   'hi'  "  Sprechsaal  Kalrndcr  fur 

die     Keramischen,     Glas-,   und     verwaudten     [ndnstrien 

i.MulK'i  and  Schmidt,  Coburg). 

Tho  application  of    vitreous    enamels   to   cast   iron  is 

ably  of  French  or  German  origin  and  dates  from 

.i   time  eailier  than   the   beginning  of  the  last   century. 

Tradition  asserts  that  oast  iron  vessels  were  enamelled  in 

i    and  Lorraine  about   this  time,  and  probably  also 

in  the  Rhine  provinces  of  Germany. 

In    this    country  a  patent   was  taken  out   by  Hiikling 

in    1700,  anil  enamelled   cast    iron  pots   were   made   under 

■  this  patent  at  the  Eagle    Foundry  in  Birmingham.     This 

enamel  appears  to  have  been  applied  in  one  coat  and  to 

Miiiiil   a  considerable   percentage  of  lead  com- 

1 mis.     Tho   manufacture  was  abandoned  aftci  a  short 

nee. 
In   1839,  T.  and  C.  Clark,  of  Wolverhampton, toi  kouf 
q  patent  for  a  process  in  which  tin  us<  oi  lead  was  avoided. 
This  <  nsistcd  of  mi.  i  u.it-  .    the  lower  coat  I 

a  boro-silicate  "f  relatively  high  fusing  point  :    and  the 
t  a  more  fusible  glaze.      The  idea  of  using  two  coats, 
with  the  upper  the  more  fusible  oi   the  two,  appears  to 

I   on   the  Continent,   but   Clark's  proci 
was  a  marked  advance,  in  that  the  quality  of  the  goods 
was  much  superior,  and  the  use  of  lead    in  the  enamelling 
of  com  |        ed  with.     In  the  manufacturing 

Messrs.    Clark    received    great    assistance    from 
C.  Hachin,  the  manager  in  tin  enamelling  department. 
Two  or  three  years    lati  r.   Messrs.   Archibald  E 

i  Sons,  of  Wisi   Bromwioh,  brought  out    a  | -■  upon 

the   same    principles,    but     differing    in    Borne   important 

details.     As  a  result  of    a    lone    lawsuit     between  these 

two  firms,  a  compromise  was  arranged  upon  equal  terms. 

and  to-day  both  these  firms  manufacture  enamelled  goods 

up  n  the  original  principle,  but  of  course,  with  many  im- 

provemi  ui .-   hi   detail.     Of   late  years  other  processes  of 

enamelling,  differing  in  principle  and  composition,  are  in 

•  l.ialili'  use  in  the  enamelling  of  baths  and  various 

llaiieous  and  ornamental  articles. 

The  trade  is  being  specialized  and  developed  for  different 

purposes,  but  it  still  continues  to  be  an  adjunct  or  finishing 

process    in    several    distinct    trades.     This   will    in    part 

explain  wh\   it  is  that  trained  scientific  specialists  do  not 


ir   to   be   general!}    employed    in    ilu-   wurks.    Tho 

inn    nol    uncommon.     If    any 

loientific  development    is  to  take  place,  it  is  im- 
that    tho  expert  should    be  in  olose  touch  with 
manufacture  in  bulk,  for  in  no  industry  is  there  a  wider 
gulf  between  successful  laboratoi  on  a  small 

an.i  manufacture  on  a  lorgi     Bale  winch  brings  to 
lialii    many    important    matters     which    ore 
ovei  looked. 

The   objects   of   industrial   enamelling  on   metals  are: 

1.  To  provide  a  protective  coat  for  the  metal  against 
corrosion,  eithei  by  the  atmosphere  or  anything  which 
may    lie   brought    ml"  oontaoi   With   the  enamelled  article. 

2.  To  provide  a  amootb  surface  which  may  be  easily  kepi 
.Ii  an.     :i.  To  provide  a  coal  which  will  withstand  a  wider 

oi  temperature  than  is  possible  with  any  varnish 
or  Japan.  I.  Km  ornamental  purposes.  5.  To  po. 
an  insulating  covering  for  parts  of  electrical  apparatus. 
6.  T'i  provide  a  hard  surface  for  parts  of  textile  machim  rj 
whioh  will  nol  only  resist  wear  from  the  passage  of  the 
materia]  bul  prevent  discolouration  from  contact  with  the 
metal. 

The  principal  articles  of  commerce  in  enamelled  cast  iron 
at  the  present  time  are:  (1.)  Culinary  and  household 
.'  .1-.  which  an-  required  to  resist  the  solvent  or  de- 
tmctive  action  of  water,  saline  solutions,  weak  vegetable 
acids,  weak  alkaline  solutions,  or  fatty  substances,  and 
may  in  ma\  not  be  required  to  withstand  moderate 
ranges  of  temperature,  (2.)  Baths,  lavatory  basins,  &c, 
which  more  especially  should  resist  the  action  of  soap. 
(3.)  Sanitary  ware,  soil  pipes,  &c.,  which  are  used  at  normal 
atmospheric  temperatures.  (4.)  Chemical  vessels  or 
apparatus  which  are  specially  designed  to  resist  different 
agents.  (5.)  Ornamental  articles,  some  of  which,  such 
as  Ilu  out  si  di  skills  of  gas  tin  s.  orot  her  heating  apparatus, 
have  to  resist  a  considerable  range  of  temperature,  (6.) 
Miscellaneous  articles,  such  as  reflectors,  insulated  electric 
fillings.  iVc 

A  vitreous  enamel  is  usually  a  species  of  glass  which 
is  applied  to  the  metal  and  fused  thereon  at  a  temperature 
ranging  from  a  low  red  to  a  bright  red  heat,  but  in  very 
exceptional  cases  the  enamel  may  not  contain  any  silicate 
at  all.  In  general,  enamel  i  onsists  of  a  mixture  of  several 
-ilieates  ov  boro-silicatos.  with  the  addition  of  other 
substances  for  special  purposes.  It  is  necessary  for  the 
enamel  to  have  a  comparatively  low  fusing  point,  since 
with  cast  iron  the  highest  permissible  limit  of  temperature 
at  which  the  enamel  shall  fuse,  must  be  low  enough  to 
obviate  the  collapse  or  deformation  of  the  article  by  its 
own  weight  ;  which  temperature  will  obviously  vary 
what  with  the  shape  and  weight  of  the  article.  It 
is.  however,  desirable  to  have  the  enamel  with  the  highest 
permissible  fusing  point,  as  Hi.  requi  ite  qualities  in  the 
enamel  an  more  easily  attained  than  in  the  ease  of  an 
enamel  of  lower  fusing  point. 

In   the  fabrication    and      application   of   an   enamel  for 

any  required  purpi  se,  the  manufacturer  is  confronted  with 

many  diffii  all  i  m  'I'11' 

I  of  two  m.it.  rials  ot 

i   i  \    different    phj  sii  ol    properties      i  In    thi 

,i       |  goi  rl  condui  toi  oi  hi  at,  ha    icon 
high  co  '  tin  n  ni  of  expansion  foi  heat,  and  is  comparativi  1\ 
,,,!  resistant  to  shocks;    whilst,  on  the  other  band, 
enamel  is  a   bad  >   o)  beat  ;    is  haul  and  brittle, 

and  unless  care  is  taken,  has  a  lower  co-efficient  of 
expansion. 

In  view  of  the  manv  conditions  which  have  to  be  satisfied 
it  must  be  recognised  that  as  no  enamel  can  fulfil  everj 
condition  perfectly,  the  best  enamel  for  any  particular 
purpose  must  be  the  most  judicious  compromise  of 
conflicting  conditions. 

If  a  chemist  is  required  to  report  upon  the  merits  of  an 
enamelled  article,  he  should  especially  examine  and  test 
it  to  see  if  it  futils  the  conditions  for  which  it  was  designed. 

n 
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the  case  of  an  ordinary  enamelled  Bat 
which  is  manufactured  for  the  purposes  of  cooking. 
tl„-  :  which  it   should   be  subjected   should  be 

•tinuous  boiling  with   water  for 
passes  this  test   it  should   1"    sub- 
continuous    boiling    successively    for    similar 
is    with    weak    vinegar,    dilate    >  it  1  u-    acid,    dilute 
trbonate,  and  sodium  chloride.     It 
the .  '  eked  bj  tl»  Be  agents,  or  by  boiling  water, 

the  polish  or  gloss  of  the  surface   will    be   replaced  by  a 
roughiH  se  more  or  lees  pr  seen  when 

which   may   have   been  formed,    b 
■     d    off.      Milk   Bhould    be  allowed   to   stand 
in  t;  esse]  for    a    month,  since  milk  and 

ally  bout  milk  will  attack  some  enamels  which  resist 
1  imel   should    be   tested   for 

uld  be  sufficient  to  resist  abrasion  in 
ordinary  cleansing  operations.  The  manufacturer's 
ing  lor  hardness  is  usually  performed  by  scratch- 
ing with  1  -'eel  of  varying  degrees  of  hardness, 
fa  arc  adopted  as  standards.  The  saucepan  should 
then  be  broken  into  pieces  with  a  hammer,  and  it  should 
be  noted  whether  the  enamel  adheres  firmly  everywhere 
to  the  fragments.  In  passing,  it  may  be  said  that  by 
variations  in  the  way  of  hammering,  considerable  differences 
in  the  result  can  be  obtained.  The  broken  pieces  should 
bo  examined  to  see  if  the  coat  of  enamel  is  uniform  and  of 
reasonable  thickness.  A  good  enamel  for  a  saucepan 
should  be  somewhat  thin.  Since  enamel  is  a  bad  conductor 
of  heat,  with  a  thick  coat  of  enamel  the  temperature  of 
metal  when  heated  rises  much  more  rapidly  than  that  of 
the  enamel.  This  sets  up  strains,  which  sooner  or  later 
do  mischief.  A  thick  layer  of  enamel  also  considerably 
impedes  the  passage  of  heat  to  the  contents  of  the  vessel, 
lat  by  the  time  the  fluids  reach  the  boiling  point,  the 
metal  bottom  of  the  vessel  is  at  a  considerably  higher 
temperature.  If  therefore  the  vc  s-e]  be  removed  from 
eat,  the  moment  the  contents  begin  to  boil, 
the  heat  accumulated  in  the  metal  bottom  of  the  vessel, 
will  cause  the  contents  to  continue  boiling  for  some  few 
seconds.  The  tendency  to  boil  over  is  a  frequent 
of  complaint  when  the  enamel  is  too  thick. 
The  other  advantages  of  a  thin  enamel  follow  from  a 
reduction  of  weight,  and  do  not  specially  concern  the 
ch<  mist. 

Another  saucepan  should  be  tested  under  reasonably 
rapid  changes  of  temperature,  such  as  are  likely  to  be  met 
with  in  ordinary  use.  Water  should  be  raised  to  the 
boiling  point  in  the  vessel,  which  Bhould  be  then  rapidly 
emptied  and  cold  water  substituted  ;  repeating  this  a 
few  times.  There  should  be  no  chipping  or  cracking. 
A  m  than  this  is  scarcely  reasonable  for 

1  - 
Enamel  for  cooking  vessels  should  be  tested  by  analysis 
for  the  absence  of  lead  or  other  objectionable  substances  ; 
but  with  cast  iron  cooking  vessels  of  British  manufac- 
ture, it  is  hardly  necessary,  as  no  British  maker  ap] 
to  use  any  objectionable  ingredients  in  enamels  for  cooking 
purp 

If  the  enamel  appears  to  be  composed  of  two  distinct 
■-   when  the  I. "ken  section  is  examined,  the  red  ink 

be  lower  layer  of 
enamel  ii  porous  or  not.     If  it  is,  tin   red  ink  will  p 
I rom  the  nppei  surface.     \ 
the  lowei    I  liquid  n  adily  pen<  trati 

throngb  any  -light  defect  in  the  upper  layer,  and  1 

1  ition  of  ic  later  detaches  t  be  111,111c  I 

from  the  iron. 

The  enamel  for  looking  vessels  should   be  pure   white 

in   colour,   the  surface  glossy,   perfectly   smooth   and  free 

from  defects.     Crazing  or  snider-like  cracks,  dm-  gi  ni  rail] 

to  an  error  in  the  expansion  co-efficient  in  the  enamel, 

may  I"   practically  invisible  at    first,  but  will  reveal  them- 

selve-  il  1  lie  enamel  18  rubbed  with  any  dark  finely  divided 

powder.     Any  test  of  a  saucepan  or  cooking  vessel  with 

rong  acid  or  alkali  is  futile. 

In  the  same  way  with  all  other  enamelled  articles,  the 

Bhould  have  regard  to  the  especial  use  for 

b  the  particular  article  is  designed. 

found    that   comparatively  small    differences   in 
composition  produce  marled  difference*    in    th<    phj   ical 


properties  of  enamels,  and  in  their  capacity  to  resist  various 
agents. 

The  results  of  the  action  of  sulphuric  acid  upon  enamel 
are  sometimes  curious.  In  some  experiments  made 
to  produce  enamels  to  n  sist  this  acid,  one  or  two  were 
found  which  would  resist  concentrated  and  also  dilute 
-  I  pel  Cent.)  acid,  for  some  weeks  at  hast,  but  at  50  per 
cent,  strength,  thi  i  kly destroyed  the  vessel.     The 

greatest  problem  in  producing  large  enamelled  vessels 
to  resist  such  agents,  is  not  so  much  with  the  enamel 
itself,  as  in  the  difficulty  of  getting  a  perfect  coat  of  enamel 
all  over  the  surface  of  the  metal  ;  the  most  microscopic 
fault  is  fatal. 

It  is  a  fact  which  should  be  more  generally  known, 
that  enamels  have  become  highly  specialised  and  different 
in  their  composition,  physical  .properties  and  methods 
of  application.  In  the  enamelling  of  cooking  vessels 
in  this  country,  the  industry  is  a  perfectly  healthy 
occupation  for  the  operatives,  from  the  absence  of  any 
deleterious  materials  in  the  composition,  or  dust  in  the 
working  operations.  On  the  other  hand,  in  some  of  the 
other  uses  of  enamels,  there  is  need  for  proper  precau- 
tions, and  Home  Office  rules,  which  may  be  advisable  in 
some  cases,  are  quite  uncalled  for  in  others.  The  same 
manufacturers  do  not  often  produce  more  than  one 
type  of  enamel. 

Cast  iron  as  a  base  for  enamels,  posesses  one  great 
advantage,  in  that  it  forms  a  rigid  support,  and  the  enamel 
has  not'  to  withstand  the  strains  of  bending.  In  this 
respect  it  is  much  superior  to  sheet  iron  :  but  cast  iron 
presents  peculiar  difficulties  to  the  manufacturer  in  the 
application  of  the  enamels.  The  chemical  constitution 
of  cast  iron  is  not  a  matter  of  very  great  importance, 
except  that  a  high  percentage  of  graphitic  carbon  is  not 
desirable,  as  the  adhesion  of  the  enamel  is  lessened.  It 
is  also  desirable  that  the  plumbago  or  other  facing  used 
in  moulding  the  castings  should  be  as  small  a  quantity 
as  possible  for  the  same  reason.  The  most  important 
question  in  the  enamelling  of  cast  iron  is  whether  the 
enamel  is  to  be  placed  directly  upon  the  natural  skin 
of  the  casting,  or  upon  a  machined  surface.  Upon  the 
machined  surface  many  varieties  of  enamel  can  be  applied 
easily,  which  woind  fail  entirely  if  placed  upon  the  natural 
skin.  Enamelling  upon  the  natural  skin  presents  special 
difficulties,  and  requires  special  treatment  If  the  skin 
of  the  casting  is  to  be  removed,  it  is  most  efficiently  done 
i  11  in!  by  a  latin  or  planing  machine  or  an  emery  grinder, 
ither  mid  pickle  nor  sand  blast  is  found  to  be  so 
effective  for  the  purpose.  This  necessity  in  practice 
tends  to  limit  the  application  of  many  enamels  to  castings 
of  round,  elliptical  or  flat  surfaces  such  as  can  be  dealt 
with  in   lathes  or  planing   machines. 

When  the  skin  of  the  casting  is  not  removed  efficiently 
and  an  unsuitable  process  of  enamelling  is  used,  it  will 
be  found  that  before  the  enamel  has  become  hot  enough 
to  fuse  completely,  it  will,  in  the  language  of  the  enameller. 
commence  to  "  bleb.''  That  is  to  say,  some  action  takes 
place  which  results  in  the  evolution  of  a  considerable 
volume  of  gas,  which  causes  the  enamel  to  blister;  and 
when  thi*  happens,  it  is  then  impossible  to  obtain  a  pen 

by  further  heroin'.'.      The  blebbing  appears  to  be  clue 

i    thi    metal  and  the  enamel,  but  may 

also  to  ile   libei  ition  ot  -  dissolved 

in  il..    Me  i.il      Even  when  the  b1  in  of  a  casting  has  bei  a 

removed    efficiently,    and    a    suitable   enamel    ha-    fused 

to  a  perfectly  I  ivel  coat,  a  further  unnecessary  rise  in  the 

temperature  will  cause  "  blebbing  "  to  occur,  and  in  general 

it  may  be  said  of  any  enamel  upon  cast  iron,  that  between 

the   temperature   at    which    the   enamel    will   fuse   quietly 

and    the     temperature    at    which    "blebbing  "    will    i  urn- 

.   there    is    a    somewhat    narrow     range,    and    other 

being  equal,  the  best  enamel  is  that  which  has  the 

widest  range   betwi    □   these  points,   because  in   practice 

the  temperature  owing  to  working  conditions  cannot  be 

kept  within  very  narrow  limits,  and  blebbing  means  waste 

and  comnierical  loss. 

From  their  experience  in  the  enamelling  and  tinning 
of  castings  on  the  natural  skin,  manufacturers  are  of 
opinion  thai  metallurgists  have  much  to  learn  as  to  the 
constitution  of  the  skin  of  castings. 
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I,,  in  attempt   i"  thro*    lomi    light  upon  the  aubjei 
in  ns  bearing  on  enamelling  and  tinning,  I   m 
preliminary    experiments,   i"   tesl    the   possibility   ol    pro 

altei  ii  ion   in   the  coi 
ni  the  akin  ol  castings.     \  arious  faoing  materials)  includin 
:  iir,  lime  and  inagn     in  dust,  were  ti  ied,  and  i 
i. in  in  red  ii"i  loam  moulds  faced  with  these  varion 
in  an  atmosphere  of   coal-gas  so  us  to  exclude 
u,  bul   so  far  the  results   have 
been  entirely    negative.     There   has   been  no  observtthli 
difference  in  t  In-  appi  of  the  castings,  or  in  then 

-  in    in    i 'ii.i  in. ■ilnm    mill    tinning. 

Preparation  of  an  rnaiml.      In  compounding  mi  eii.nn. 
(m-  any  particular  purpose,  the  enameller  usually  makes 
do  attempt  to  produce  silicates  of  any  definite  ohemical 

■  ■    I 'ii  i  follows  -mil  empirical  rules  as  bis  ex] 

once  may  have  taught  him  to  accomplish  Ins  objects, 
probably  lie  is  right.  The  preparation  ol  an  enamel  must 
not  only  have  regard  to  the  physical  properties  required 
hi  the  finished  enamelled  article,  but  must  also  oonform 
to  the  qualities  necessary  in  the  enamel  in  the  ao1  oi 
ig  upon  the  article  ;  some  of  which  aie  :— Temperature 
iii  which  the  enamel  fuses;  range  between  the  fusing 
point  and  the  temperature  at  which  "blobbing"  will 
Hi-;    viscosity;   surface  tension. 

The  fusing  point  of  an  enamel  is  usually  controlled  by 
the  proportion  between  the  alkaline  bases  and  the  silioa  ; 
by  the  use  nt  Imrux,  hone  acid,  or  in  sumo  cases  by  lead 
pounds,  but  an  undue  proportion  of  alkaline  bases  or 
borax  lends  in  produce  softness  and  solubility  of  the 
enamel  in  aqueous  solutions. 

Tie-  difficulty  as  to  "  blobbing  "  has  been  alluded  to 
and  must  be  lessened  by  experience  and  skill  in  producing 
the  enamel. 

As  regards  viscosity  in  the  enamel  in  the  fused  Btate ; 
■  high  degree  of  viscosity  is  especially  desirable  when  it 
is  necessary  to  prevent  the  fused  enamel  running  down  any 
vertical  surfaces  ol  the  castings;  on  horizontal  surfaces 
i  -e  not  -o  important.  Silicate  of  alumina  is  one 
of  the  components  which  is  frequently  employed  for  this 
purpose,  but  it  has  also  a  tendency  to  raise  the  melting 
point,  which  must  be  re-adjusted.  Barium  silicate  is  somi 
times  used  when  it  is  desired  to  reduce  viscosity,  bul  this 
has  a  tendency  to  lower  the  melting  point  of  tho  enamel. 

A  high  degri i      ml, ii.    tension   is  generally  desirabli 

in  the  enamel  in  the  fused  state,  as  if  is  the  play  of  tln^ 
force  at  the  moment  of  fusing  which  stretches  the  enaj]  i 
to  a  level  smooth  surfact  I  i-  possible  however  to  have 
the  surfacfe  tension  too  high.  At  the  moment  of  fusing, 
tin  four  of  adhesion  between  the  enamel  and  the  metallic 
■  between  the  enamel  and  the  under  coat,  as  the 
may  be,  should  be  considerable  ;  that  is,  the  rosed 
enamel  should  "  wet  "  tho  surface.  There  must  be  a 
proper  balance  between  the  forces  of  adhesion  and  surface 
tension.  If  the  adhesion  is  not  sufficient,  the  surface 
tension  will  eauso  the  melted  enamel  to  run  up  into  isolated 
globules. 

In  the  making  of  an  enamel,  the  materials,  in  a  fine 
State  of  division  and  well  mixed,  are  fritted  or  melted  in 
oruoibles  or  reverberatoiy  furnaces.  The  temperature 
.if  the  turn. in-  and  the  length  of  time  in  the  furnaci  an 
Important.  Possibly  the  silica  and  the  varii 
arrange  themselves  differently  at  different  temperatures; 
at  all  events  the  fun  the  enamel  materials  may 

onsiderable  differences  in  the  physical  properties 

"I   the   enamel.     The   adjustment    of   tl tfficient    ol 

expansion  for  heat  does  not  usually  cause  much  trouble,  as 
the  enameller  has  his  well-know  n  formula  and  method  which 
rally  turns  out  right.  But  when  something  goes 
wrong,  or  when  an  enamel  is  required  to  comply  with 
certain  i»»  conditions  whioh  may  have  bt  lullv 

tin',  except  that  the  expansion  co-efficient  is  too  high  or 
too  low,  it  becomes  necessary  to  correct  the  expansion 
co-efficient,  There  are  several  ways  known  to  enami 
of  doing  this,  but  ii  is  the  case  with  most  of  us,  that  we 
cannot  express  even  in  approximate  figures  what 
will  be  the  result  of  any  given  eortectioti  we  may  m 
We  do  not  even  ity  to  measure  in  figures  the  co-etficicnt 
of  expansion  :  all  we  know  is  that  we  must  adjust  it  to 
that  of  cast  iron,  viz  .  to  0-0000112  per  degree  Ontigrndi 


I         in.  ;i     ill.  .1      In   I  Wei   n     II       .il..|       10(1        I  in. I      i.i       ll0       I  I'- 

adjusting  bj   trial  and  error.  Perhap    in  Lhi        i    ■ 

mid  be  better  prw  o  make  the  <  xpan 

oo  efficient  oi  t  he  enamel  rathi  oei  than  i  ha 

nun.  Mine  the  '  -                ' intact  » il h  a  Quit               i    rolj 

■      i: !!■            high  in  tern i  ■  E  thi 

ill,,       n  ooi  ■                        Thi    ul 

iequi  ni   oooling  iu  a  mon  ind  equabli 

and   not    hi..  K    to  Bet 

Kn.i  mi  I    are  a  pplii  d  to  thi 
in  various  ways,  wet  or  drj  ;  but  in  all 
to  reduce  tin   enamel  in   i                  i   powdered  Btati 
permit  of  distribution  man  even  layei      Thi    di 
lineness  to  which  an  enamel  i    ground  or  powdered  i 
In  the  wi  i  in."  i  is,  i  In  ■  n.i  m.i  ii.i,  i  be  fine 
enough  to  remain  in  suspension  in  watei   foi     ni 

bill    grinding    too    finely    appeal 

CO  '  Hi'  lent    lot    n    i-ini      H  hi'li   .in     not    ■  ■  .  and   the 

result  known  as  "  crazing,"  ».«.,  very  fine  crac] 

in  the  enamelled  Burfaoe.     Cdt  a)  grinding  generally  com  i  I 

in  obtaining  all  the  particles  of  enamel  of  the  same  size; 
Inn  in  sume  ways  of  applyin;  'age 

io  have  a  mi\i  me  ni  t.ne  and  ri  lat  ni     coai  ■    parti 
Grinding  in  the  wel   way  is  accompli  bed   in   mill     I 
with  French  buns,  with  runners  ol  il"   same  material,  or 
in  horizontall)    rotating  cylindots  lined  with  haul  pi 

lam  and   partially   lilled  with  glass  ball    or  Bin!     i 

Willi    the   mills,   the  large  suilai.    ol    the   inline 

uniformly  over  a  large  number  of  particles  of  i  oami  I  tends 
to  reduce  (hem  all  uniformly  in  size,  and  is  the  best  syi 

when-  the  enamel  is  required  t"  I f  any  given  degree 

■  a  lineness,  except  the  extremely  fine  ;  although  this  can 
be  attained  by  prolonging  the  time  of  grinding.  Thi 
cylinders,  on  the  other  hand,  arc  best   win  n   thi    i  aamel 

to  be  ground  extremely  fine.     Tin  actual    tirfi niact 

between  the  glass  balls  or  flints  is  so  small  thai  the] 

per  unit  of  ana  is  great  and  some  ol  t he  enamel  is  at  onoe 
reduced  t"  extreme  lineness,  whilst  the  remaindei  is  com- 
paratively coarse,  l'or  fine  grinding  the  cylinders  are  not 
only  better  but  rather  quicker,  and  the  materials  are  not 
exposed  in  contamination  from  dirt. 

For  reducing  enamel  to  powder  in  the  dry  waj 
runners  of   granite   on  a  granite  base  are  used,  sometil 
an  ordinary  French  Burr  null. 

In  all  i  In  foregoing  methods  every  can  taken  t< 
prevent  contamination  bj  metallic  particles  or  organii 
matter,  whioh  give  t  ise  to  defeots  in  the  enamels.  I" 
of  the  coarser  forms  ol  enamelling  when-  the  Bpecks  and 
.-  dm  to  metallic  parti'  les  do  not  matter,  edge  runners 
of  cast  iron  or  ordinary   stamps  an    a 

I  ppUi  iiimii  and  i'      ■       When  the  enai  ed  in 

suspension  in  water  as  a  ream,  it  is  ground  finely  with  < 
small  percentage  of  china  clay,  magnesium  snlphatc  or 
other  agents  to  increase  the  specific  gravity  and  viscosity 
of  the  cream,  so  as  to  keep  the  enamel  in  suspension  loi  . 
and  to  facilitate  the  operation  of  flowing  the  cream  over  the 
surface  of  the  article  to  be  enamelled  in  a  uniform  layer 
of  the  desired  thickness.  After  drying  the  enamel  is  ready 
for  firing. 

When    the  enamel   is  applied    in   the  dry  state  it  is  not 
so    linely    powdered,   and     i  id   of 

a  sieve,  or  in  otl 

lirecf  upon   the  red  hot  surfs      ■  si  iron,  ei 

the  bare  metal  oi  i  oated  n  itb  In  the  lat 

the    metal    carries    enough    heat     Io    fuse    tl 
I        it   fall       ' e.    if    the    ' 

i ,  carried  out  quickly,  and  the  enamel  has  a  lo«  enough 
fusing  point.  It  may  or  may  nol  be 
the  article  to  the  muffle  to  produce  s  perfectly  fused 
surface.  In  some  cases  B  combination  of  the  wet  and  dry 
methods  is  used ;  and  two  or  three  coatings  maj  b<  given 
.a   the  same  oi   different   enamels   by  firings. 

When  several  coats  are  used,  it  is  nearly  always  an 
advantage  foi   the  lower  •  '<  *'lr 

upper.     When  different  en  '. "' 

...    necessary   that    their   co-efficients    of 
■•:  and  that  they  are  otherwisi  asuitabl  combina 
In  the  firing  ni     i    enamelled  article  in  a  muffii 
enamels  are  partly  protected  against  the  furnace  gt 

oamels  will  not  stand  the  action 

b  8 
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of  the  gases  for  long  without  deteriorating,  aud  must  be 
removed  soon  aftor  complete  fusing.  With  castings  of 
uniform  thickness,  which  rise  in  temperature  equally 
all  o  er  the  surface,  this  presents  no  difficulty,  but  in  the 
oi  a  easting,  especially  a  large  easting  which  has  thin 
parts  and  thick  hcav\  parts,  the  heating  is  irregular, 
aud  the  enamel  upon  the  thin  places  is  liable  to  be  fused 
and  spoilt  before  the  enamel  on  the  thick  parts  is  melted. 
Such  work  is  difficult  and  requires  great  experience. 

When  an  enamelled  surface  is  produced  by  two  coats, 
the  lower  of  which  is  a  boro-silicate  or  other  mass  of 
paratively  high  fusing  point,  aud  the  upper  a  more 
fusible  glaze,  some  considerable  advantages  are  gained, 
of  which  is  that  an  enamel  which  could  not  be  used 
direct  upon  the  metal  surface,  can  be  used  as  the  upper 
coat.  Another  advantage  is  that  when  necessary  the 
enamel  may  remain  longer  in  the  muffle  without  damage  ; 
this  is  important  with  irregular  or  heavy  castings.  This 
method,  however,  requires  accurate  adjustment  of  the 
enamels,  aud  special  care  in  the  operations,  otherwise 
the  lower  layer  may  remain  porous,  so  that  liquids  will 
rapidly  penetrate  by  capillar^  action,  as  soon  as  there  is 
the  slightest  Haw  in  the  upper  surface.  The  lower  layer 
must  at  least  soften  sufficiently  to  form  a  solid  mass, 
or  the  upper  layer  must  penetrate  the  lower  and  fill  up 
all  porosity. 

It'Aite  enamels.  Coloured  enamels  are  produced  much 
in  the  same  ways  that  are  adopted  with  glass  or  pottery, 
and  scarcely  require  comment,  except  where  the  enamel 
is  a  more  or  less  opaque  or  translucent  white.  There 
are  several  ways  in  use  for  producing  the  effect  of  a  white 
surface.  (1)  By  mixing  with  a  transparent  enamel 
some  opaque  white  substance  which  does  not  enter  into 
combination  with  the  enamel,  but  remains  as  a  mechanical 
mixture.  Oxide  of  tin  is  an  example.  A  specially  pure 
and  finely  divided  oxide  is  prepared  for  enamelli.ig,  and  is 
introduced  at  the  latest  possible  stage,  so  that  the  mixture 
of  enamel  and  tin  is  heated  as  little  as  possible,  otherwise 
the  oxido  of  tin  will  enter  into  combination  with  the 
silica  with  a  partial  or  total  loss  of  opacity.  In  the  applica- 
tion by  the  wet  method  the  oxide  of  tin  is  often  added 
to  the  enamel  frit  in  the  mill,  and  the  two  are  merely 
ground  together.  Bone  ash  is  probably  another  example. 
t2)  Cryolite,  or  other  fluorine  compounds,  with  some 
enamels  will  produce  a  translucent  white.  Apparently 
the  effect  in  these  i  asee  is  due  to  the  production  of  minute 
i  rvstals  having  a  different  refractive  index  to  the  rest  of 
the  enamel.  Overheating  causes  a  loss  of  opacity  which 
partially  returns  on  cooling.  (3)  A  white  colour  may 
be  produced  by  coating  a  transparent  or  opalescent  enamel 
ujjon  a  white  ground  layer  of  a  boro-silicate,  or  other  mass 
of  a  comparatively  high  fusing  point.  The  lower  layer 
does  not  fuse  completely,  but  softens  sufficiently  to  adhere 
to  the  surface  of  the  metal,  and  supplies  an  opaque  white 
ground,  whilst  the  upper  layer  of  enamel  furnishes  the 
•th  an(i  glossy  surface.  (4)  The  effect  of  a  white 
colour  can  also  be  given  by  the  production  of  excessively 
tine,  air-bells  in  a  transparent  enamel.  In  tliis  case  con- 
siderable viscosity  in  the  enamel  is  necessary,  otherwise 
the  air- bells  coalesce  with  a  loss  of  opacity. 

Pinholes,  a  common  trouble  oi  enamellers,  are  "  solutions 
of  continuity  "  of  the  surface  of  the  enamels  in  the  shape 
of  small   round   holes.     They   are   due  to   several   causes 

matter   which 
dlo wed  to  get  into  thi    enamel  for  the  upper  coat. 

Splinters  o  bund  up  with  the  en I         .      mmon 

able.     These    mil  of    organic 

matter  be le  decomi d  with  the  heal  oi   the  muffle 

and  form  small  bell    i  bich  eithei  remain  a    such, 

or  l>ur-1    and  form  holes  in  the  enamel   which  frequent!] 
will   not   close  up.  fissures  or   hole     in 

the  casting,  the  air  from  which  expands  by  heat  and  forms 
air  bells  in  the  enamel.  (3)  "  Blacks  "  that  is,  slag  or 
.  in  the  skin  of  the  castings  which  produce  hells  of 
gas  by  re-action  with  the  enamel.  14)  Imperfections 
in  the  first  coat  of  enamel  which  expose  the  metal  to  the 
attack  of  the  upper  coat  of  enamel.  (5)  Particles  of  foreign 
matte]  or  spots  due  to  imperfect  preparation  is  the  first 
coat  of  enamel  where  the  force  of  adhesion  is  less  than  tho 

f  the  surface  ;    these  result  in  spots  which  the  • 
layer  of  enamel  will  not  covet 


Principles  in  application  oj  enamels.  There  are  at  least 
four  well  defined  di0crent  principles  in  the  application 
of  enamels  to  cast  iron. 

1.  That  embodied  in  Clark's  patent,  viz.,  an  under  0O&1 
i   of  considerable   thickness,   with  a  relatively  high  fu 

point  :  this  is  applied  in  the  wet   way,  dried  and  fired, 
and  an  upper  coal  ol  enamel  oi  a  lower  fusing  point  added, 

2.  A  very  thin  special  under  coat  is  applied  in  tho  wet 
way.  dried  and   burnt    right  into  the  surface  of  the  iron. 

i  There  is  then  scarcely  any  visible  coat,  but  the  surface  oi 
the  iion  is  affected  so  that  the  propensity  to  "bleb'' 
is  retardod,  and  an  ordinary  fusible  upper  coat  can  la- 
added. 

3.  A  moderately  fusible  enamel  is  applied  in  the  wet  way 
direct  upon  the  surface  of  the  iron,  dried  and  fused. 

4.  Ono  or  more  coats  of  very  fusible  enamel  are  applied 
as  a  dry  powder  direct  upon  the  red  hot  surface  of 
the  metal. 

Methods  1,  2,  and  4,  can  be  used  either  upon  the  natural 
skin  of  the  casting  oi  the  machined  surface.  Method  3 
as  a  rule  can  only  be  applied  upon  a  machined  surface, 
although  with  a  few  enamels  it  is  possible  to  coat  upon  the 
natural  skin.  It  is  not  a  matter  of  indifference  which  way 
any  given  enamel  may  be  applied. 

It  has  been  recommended  to  submit  tho  casting  to  the 
Bower-Batff  process  as  a  preliminary  to  enamelling.  In 
my  own  experience  I  have  not  found  any  special  advantage 
in  this,  whilst  the  extra  cost  has  been  a  serious  commercial 
handicap. 

To  satisfy  many  of  the  conditions  laid  down  in  this 
paper,  either  singly  or  together,  is  not  so  difficult,  but  to 
satisfy  all  of  them  at  the  same  time  is  difficult,  and  some- 
times impossible.  It  is  to  be  hoped  that  enamellers  will 
abandon  their  habit  of  attacking  problems  single-handed, 
and  will  combine  amongst  themselves,  and  with  trained 
chemists,  seek  to  place  upon  a  different  footing  an  industry 
which  if  it  is  destined  to  remain  a  minor  one,  is  at  least  of 
absoibing  interest. 

In  conclusion,  I  have  to  express  my  acknowledgments 
to  Sir  ^'ilham  Keniick,  Sir  George  Kenrick,  and  Mr. 
C.  F.  Claik.forsomeof  the  information  incorporated  in  this 
paper. 

Discussion. 

Dr.  T.  Slater  Price  asked  what  was  the  composition 
of  the  enamel  which  had  the  peculiar  property  of  withstand- 
ing concentrated  sulphuric  acid  and  2i  per  cent. sulphuric  acid 
but  would  not  withstand  50  per  cent.  acid.  It  was  abund- 
antly clear  that, if  this  was  not  a  very  important  industry 
in  point  of  size,  it  was  a  highly  specialised  one.  It  might 
be  well  if  the  manufacturers  could  combine  in  some  way 
with  the  chemical  experts  at  the  universities  and  technical 
schools  anil  colleges, who  were  generally  engaged  in  research, 
but  that  research  did  not,  in  the  main,  have  a  direct  bearing 
on  industry.  Eventually  it  probably  would  have.  It 
would  pay  manufacturers  who  could  not  afford  to  keep 
scientific  experts  to  entei  into  conjunction  with  some  of 
the  younger  chemists  at  those  institutions  to  sec  if  some 
of  the  problems  which  they  wanted  working  out  could  not 
be  undertaken  by  them.  That  principle  was  observed 
in  Germany  and  in  America,  with  the  result  that  much  of 
the  research  work  from  the  universities  and  technical 
colleges  had  a  direct  bearing  on  industry.  It  seemed  to 
him  that  tin  enamelling  industry  was  one  which  might 
be  tackled  in  iliat  way. 

Mr.   II.   I.    Hi  i ii     ..ii  lu   ha. I  enamelled  steel  at 

low  temporal nd  bad  been  confronted  with  the  .que 

tion  of  surface  tension  Thi  great  difficulty  was  to  get  the 
crevices,  which  were  microscopic,  filled  with  the  liquid. 
High  surface  tension  encouraged  that,  just  as  it  math' a  liquid 
tend  to  rise  high  in  ■<  tube  "l  narrow  bore.  In  reference 
to  the  experiment  with  coal  gas,  he  did  not  know  if  Mr. 
Holeioft  took  the  precaution  to  remove  the  carbon  dioxide 
and  oxygen  from  the  gas.  He  had  tried  using  coal  gat 
to  get  rid  of  the  oxygen  and  found  that  it  was  melee 
Both  coal  gas  and  commercial  hydrogen  contain  oxygen. 
A  delicate  test  was  to  pass  the  gas  over  sticks  of  yellow 
phosphorus  and  if  there,  was  a  trace  of  oxygen  present 
it  would  be  shown  in  the  white  fumes  which  appeared. 
Was  there  an  enamel  or  the  like  which  would  not  How  off 
cast  iron  1 1 1  i  Ice  at  n  high  temperature,  the  object  I  icing  to 
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Bnd  some  material  whioh  would  prevent  oxidation  ol  iron 
at  a  Inch  lemperaturo       Such   information  would   be  it 

fDoninmuj  industries.     A-  to  the  testing  of  enamels 
m   bad  li :t<  1  to  test  a  number  of  metal  adi nns 
it  which  ho  applied  would  also  apply  to  i  he  enamel 
-t  iron  articles     thai  was  to  immerse  tho  artiole    in 
I  inide,  hydroi  hloric  aoid, 
ulphuric  aoid.     Wherever  there  was  a  ipock  ol  steel 
the  blue  procipitato  showed  il   up;    possiblj   oi 

n  olw  trolytii  action  .1  kind  oi  halo  Formed,  making  the 
-mall.  inot. 

Professor  T.  Tuiu  si  referred  to  the  fact  thai  iron,  rich 
in  graphite,  presented  a  difficulty  in  enamelling.  Thej 
bad  had  samplos  of  metal  Benl  to  them  whioh  did  not  take 
enamel  well,  and  they  found  that  it  was  high  in  silii  a  and 
graphite.  He  thought  the  direction  in  whioh  Boientifii 
hi  ited  to  work  was  in  standardisation  i>f  work 
mi  enamels  and  by  expressing  the  propeities  in 
figures.  There  appeared  to  have  been  no  attempt  to 
ore  the  viscosity.  Experiments  of  the  kind  whioh 
hail  been  recently  made  by  Dr.  Fawsitt  in  Glasgow 
seemed  to  indicate  that  some  of  the  metals  must  have  a 
rerj  low  viscosity.  A  standaid  method  for  measuring 
osity  might  be  devised,  if  those  who  worked  for  the 
manufacturers  and  in  the  scientific  laboratory  eould  co- 
operate  and  give  the  results  in  figures,  in  the  suino  wayas 
in  the  tile  industry. 

Mr.  !•'.  II.  Am.ii'k  referred  to  the  inverted  gas  mantle. 
observing  that  there  was  a  kind  of  enamel  covering  for  the 
metal  which  was  intended  to  protect  it  from  rust  or  oxida- 
tion: on  the  met  a  He  surface  it  showed  a  heaut  if  ul  iridescence 
and  there  was  a  tine  transparent  film  which  was  said  to 
resist    fairly   high   temperatures.      It  was  claimed  that  it 

would  resist  a  temperature  3uoh  as  was  required  to  melt  tin. 
Hi-  would  like  to  know  the  nature  of  the  thin  transparent 
iridescent  film  which  was  apparently  to  prevent  metals  like 
sand  copper  suffering  from  oxidation  at  high  tempera- 
tures. Referring  to  the  immediate  subject  of  thepaper.hesaid 
M>me  time  ago  an  analysis  was  required  of  an  enamel,  and 
it  was  asserted  that  in  the  composition  was  a  large  quantity 
of  arsenic.  But  during  the  anlaysis  the  ai  enic  was  not 
discovered  ;  and  the  analyst  was  put  down  as  incompetent. 
He  was  -ure  that  there  was  not  a  particle  of  arsenic  except 
in  the  composition  which  had  been  Used.  What  was  the 
ial  merit  of  arsenic  in  the  components  of  the  enamel 
it  it  should  be  used  in  large  quantities,  to  begin  with: 
and  then  not  to  he  found  in  the  product? 

Mr.  K.  P.  Page  asked  if  Mr.  Holcroft  were  familiar  with 
the  use  of  titanic  acid.  It  had  been  extracted  and  used, 
hut  no  one  would  own  up  to  it. 

Mr.  H.  J.  PnmoCB  said  he  would  welcome  an  opinion 
with  respect  to  the  efficacy  of  enamelling  in  the.  naked 
Bame. 

Mr.  HOLCBOVT,  in  reply,  said  that  at  the  moment  ho  could 
not  state  the  exact  composition  of  tile  enamel  used  in  the 
experiments  with  sulphuric  acid,  hut  he  would  look  up  his 
records  and  reply  to  l)r.  Price.  In  using  coal  gas  for  experi- 
ments with  castings,  he  said  that  he  did  not  attempt  to 
purify  it.  All  that  he  wanted  to  get  was  an  indication 
whether  it  was  possible  to  produce  some  alteration  in  the 
constitution  of  the  skin  of  the  easting  in  this  way.  A  pipe 
was  inserted  into  the  mould  and  the  gas  was  allowed  to 
displace  all  ".he  air  in  the  pores  of  the  sand  for  an  hour  or 
two  before  the  metal  was  run  in.  He  did  not  suppose 
he  prevented  oxidation  entirely,  hut  sufficiently  for  the 
purpose  of  the  experiment.  With  regard  to  an  enamel  for 
high  temperatures,  he  thought  the  first  coat  of  boro-silicate 
similar  to  Clark's  might  be  used,  but  it  would  probably  he 
porous  to  some  extent  without  an  upper  coat. 

With  respect  to  testing  for  defects  of  continuity,  he 
should  think  the  potassium  ferricyanide,  hydrochloric  and 
sulphuric  acids  effective,  hut  with  cast  iron  the  usual 
simple  test  of  a  solution  of  copper  sulphate  was  sufficient  : 
where  the  iron  below  the  onamel  could  be  attacked,  the 
-pus  of  metallic  copper  soon  indicated  the  defeats.  He 
did  not  know  how  the  viscosity  of  a  red  hot  fluid  was 
measured. 

He  thought  manufacturers  were  of  opinion  that  the  vis- 
cosity in  melted  iron  was  very  low.  In  the  making  of 
-mall  castings,  hand  ladles  holding,  say.  28  lb.  of  metal  were 
used,  ami  it  was  a  rale  in  most  works  that  the  hoots  which 


the  workmen  wore  should  be  oithei  covered  wit] 

Id,  or  at  all  1  be  laced  in  front.     If  the  melted 

metal  fell  on  to  a  boot  laced  in  front  sd  tightly, 

the  effoot  was  curious.    Thi  metal  wa     0  fluid  that  it  ran 

in  at  t  be  l.e  ed  op  ning  and    bn  ol  the  fool 

more  than   the   upper   BUlfaCe.        In    replj    to    Mr.     Alci 

he  said  tl.  11   .11  inirlhlig  on   Inn-  or  e..| 

range  of  his  experience.     He  hud  not  given  anj 
for  enamelling  but  would   I"   quite  n  una 

reciprocity   basis.     He   bad   no  experience  in   thi    use  ol 
ic  hi  enamel     ind  did  not    1  bink  it  was  much 

now   except   perhaps  in  enamels  for  clock  dial-. 

In  an  enamel  n  would  produce  an  opaque  white  1  olour, 
but   by  continuous  bee  nio  would   volatili  e, 

or  at  all  events,  the  opacity  ot  the  enamel  grew  less.     He 

did   not  know  anything  about   the  use  of  titanic   acid   in 
11  uiicls.     Enamelling  with  an  open  flame  might   Ix 
for  very  small  articles,  hut  with  a  large  article  it  would  not 
be    practical    as   all    the    difficulties    of     irregular    heating 
would  ho  encountered. 
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THE   DIRECT   SEPARATION    OF   EMULSIONS    BY 
FILTRATION  AND  ULTRA-FILTRATION. 

BY   EMIL   HATSCUEK. 
The   experiments   of   which   the   following   is  a   record 
were  in  the  first  instance  begun  with  a  view  to  finding  a 
convenient   method  of  separating  an  emulsion  which  is. 
perhaps,  of  greater  interest  to  the  engineer  than  to  the 
chemist,    but    is   certainly    produced  in  greater  quantities 
than  any  other,    viz.,    the  condense  water  from  recipro- 
cating engines  which  contains  the  oil  used  in  the  lubrication 
of  the  cylinders.     This  emulsion  is  extraordinary  stable 
and  the  "author  has  seen  a  sample  taken  at   an  electric 
generating  station  which  had  then  been  kept  for  three 
years    and    showed    no    signs    whatever     of     sepal 
Although    with    moderate    lubrication    the    oil    amounts 
to   only  about   five   grains  per  gallon,   it   is   well   known 
that    the   repeated  use  of  the   oily   water   leads    '■ 
serious   trouble   in   the   boilers,   especially   in   water-tube 
boilers.     Various    methods    are    accordingly    in    u 
removing  the  oil,  which  depend  in  principle  on  pre 
in  the  water  under  treatment  an  hydroxide,  which 
to  collect,  or  to  form  round,  the  oil  globules,  and  is  subse- 
quently    filtered    off.     One    hydroxide     verj 
used  is"  aluminium  hydroxide,  which  is  produced  by  adding 
int  he  oily  water  definite  proportions  of  aluminium  sulphate 
and  caustic  soda  solutions.     This  method  involves  the  use 
of  two  separate  reagents  and  the  problem  of  feeding 
into  the  water  at  a  fixed  ratio.     Another  method,  which 
avoids  these  two  features  and  has  been  introduced  ma 
number   of   generating   stations,   consists   in  passing  the 
water  through  a  cell  containing  a  large  number  .1 
of  mm  electrodes,  between  winch  the  water  is  eleotrolvied, 
an  iron  hvdroxide  being  formed  by  the  oxidation  of  the 
This  is  gradually  washed  away  with  «'1''."'1,"r 
and    filtered    off    together    with    the    entrapped    oil.      It 
is  to  be  noted  that  this  method  makes  no  provision  for 
maintaining  a  constant  ratio  of  hydroxide  and   water, 
a-  the  rate  of  production  of  the  former  depends  only  on  the 
,  orient,  and  would  continue  even  if  the  flow  of  wat. 
stopped.      It  has  al  ,  iggeeted  that  the  passage  ot 

the  current  through  the  emu!  t.ores.s 

of    the    oil    particles    and    thus    facilitate    the 
by  the  hydroxide.  ,  .  .         ., 

'  Partly  with  the  object  of  testing  this  point,  and  partly 
with  the  larger  object  of  finding  a  way  of  removing  t  la- 
oil    bv    simple    filtration    .-..  by  passing  the    em 
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through  a  read;  formed  layer  without  previous  treatment, 
.  xperiments  with  ferric  hydroxide  in  the 
{allowing    manner.     A    tnbe    about    one    inoh    diameter 
in  (eel   Ions;  was  tightly,  packed  with  wood 
und  then  filled  with  a  concentrated  Bohtion  of  ferric 
chloride,  which  was  allowed  to  remain  in  the  tube  until 
,1   wool   waa   thoroughly   impregnated.     The   re- 
mainder of  the  solution  was  then  removed,  the  tnbe  filled 
with   caustic    soda    solution,    and    subsequently    washed 
through  with  water,  until  the  same  showed  no  r< 

dense   watei   containing  the  usual  amount   of  oil 
iw   slowly   passed   tin.  ogh   the   tnbe,  the  oil   was 
completely  retained  and  a  i  rte  resulted..    This 

appears  to  show  oonclusively  that  it  is  not  essential  to 
have  an  electric  field,  nor  to  employ  the  hydroxide  in 
the  nascent  state,  and  the  conclusion  is  unavoidable 
that  its  effect  ie  exclusively  due  to  its  structure,  which 
provides  an  immense  number  of  very  minute  baffles. 
Additional  evidence  in  favour  of  this  view  is  afforded 
by  the  following:  The  tube,  tilled  with  water,  was  allowed 
to   stand  for  4S   hours:     w  In  n   an   attempt    was   made   to 

start  the  filtration  of  oily  water  afresh,  it  was  found 
that  the  hydroxide  no  longer  retained  the  oil,  and  that  the 
water  left  the  tube  as  turbid  as  it  entered.  The  obvious 
explanation  seems  to  be  that  the  filamentous  or  mem- 
branous structure  of  the  precipitate  gradually  collapses 
or  becomes  consolidated  on  standing — a  change  which 
is  of  course  well  known,  and  is  made  use  of  to  render 
difficult  precipitate-  ,  a-,  i  to  filter.  Still  further  corrobo- 
ration was  found  in  the  fact,  that  a  layer  of  hydroxide 
produced  on  a  \a<  cuum  filter,  with  about  10  lb.  pressure, 
had  very  little  i  i 

Sinceit  thus  turned  out  impossible  to  use  ready  formed 
h\droxide  for  any  length  of  time,  it  became  necessary 
to  produce  it  continuously.  At  the  same  time  it  appeared 
ble  to  avoid  both  the  use  of  current  and  the  addition 
of  reagents.  The  most  convenient  way  seemed  to  be  its 
production  by  the  slow  electrolysis  set  up  by  a  mixture 
of  iron  and  copper,  or  preferably  iron  and  carbon.  The 
four  foot  tube  previously  used  was  accordingly  filled 
to  a  length  of  about  four  inches  with  this  mixture,  the 
is  before,  being  packed  with  wood  wool.  The  water 
to  be  purified  was  then  slowly  lid  through  the  tube,  being, 
as  in  all  other  experiments,  actual  condense  water,  but 
;  for  convenience  at  ordinary  temperature,  and  not 
at  about  95°  C,  as  would  be  tht  case  in  practice.  The 
result  was  inevitably  a  turbid  and  distinctly  yellow 
effluent,  which  retained  its  tinge  even  after  filtration 
through  the  all  a  -t  filter  paper,  if.  however,  the  water 
was  heated  above  about  70°  C.  before  or  after  passing 
through  the  iron-carbon  mixture,  but  before  passing  the 
wood  wool,  the  result  was  a  perfectly  bright  filtrate.  The 
hydroxide  formed  by  the  corrosion  of  the  iron  poles 
evidently  in  colloidal  solution  and  flocculates 
on  heating. 

This  method,  while  it  gave  a  satisfactory  filtrate,  showed 
two  defects.  One  is,  that  even  with  carefully  graded 
Eted  mixtures  in  definite  proportions  the  output  of 
hydroxide  varied  greatly  owing  to  the  variation  in  the 
number  of  contact*  between  iron  and  carbon  particles. 
The  other  is,  of  com-.-,  the  polarisation  of  the  carbon 
poles.  These  can  be  depolarised  by  exposing  the  mixture 
to  the  air,  or  passing  air  and  steam  through  it,  l.ut  this 
treatment  leads  to  the  formation  of  a  different  iron  oxide, 
which  is  not  washed  off  by  the  current  of  water  and  thus 
forms  a  nonconducting  layer  on  the  iron  poles. 

This  method  of  providing  a  small  constant  supply  of 
hydroxide  accordingly  appeased  impracticable,  and  as 
the  use  of  ready  prepared  hydroxide  had  also  turned  out 
to  be  impossible  for  any  length  of  time,  it  was  decided 
to  look  for  a  material  which  should  not  only  possess,  but 
also  retain,  an  extraordinarily  subdivided  structure. 
Such  a  structure  of  a  very  remarkable  character  is  possessed 
by  the  basic  magnesium  carbonate  used  for  nonconducting 
compositions,   and   is   ■  persistent,   as  it   is   not 

destroyed  in  the  process  of  filtration  and  washing,  but 
only  by  careful  and  prolonged  grinding  of  the  dry  a 
A  layer  of  magnesium  carbonate  was  accordingly  deposited 
on  a  filter,  and  condense  water  filtered  through  it,  the  result 
being  a  den  filtrate  and  the  retention  of  the  oil  on  the 
surface  of  the  carbonate  layer. 


The  experiments  were  then  continued — and  all  subse- 
quent   experiments    were    made — with    vertical    filtering 

surfaces  in  the  following  manner  :  a  hollow  porous  cylinder 
was  submerged  in  a  sludge  made  up  of  carbonate  and 
water  and  filtration  started  with  a  syphon  three  to  four 
feet  long.  The  filtered  water  was  constantly  replaced 
by  clean  water,  until  the  whole  of  the  suspended  carbonate 
had  been  deposited  on  the  cylinder,  where  it  formed  a  layer 
of  uniform  thickness.  Then  the  clean  water  was  followed 
up  by  condensed  water,  the  oil  from  which  was  retained 
on  the  surface  of  the  carbonate  layer.  The  passage  of 
three  to  four  litres  of  water  left  a  distinctly  visible-  film  of 
oil,  which  happened  to  be  a  rather  dark  cylinder  oil. 

In  view  of  the  comparatively  high  price  of  the  mag- 
nesium carbonate  it  seemed  desirable  to  make  further 
trials  with  a  view  to  finding  a  cheaper  substitute,  and 
calcium  carbonate  was  chosen.  The  commercial  "  pre- 
cipitated chalk  "  was  first  tried,  and  gave  encouraging 
but  by  no  means  perfect  results.  Various  samples  of 
causticizing  mud  were  next  tested,  all  giving  perfectly 
satisfactory  results,  and  a  total  quantity  of  about  five 
gallons  was  filtered  through  a  small  cylinder  already  men- 
tioned without  any  appreciable  diminution  of  the  flow. 
The  experiments  were  then  continued  with  a  porous 
cylinder  of  large  size,  having  a  total  filtering  surface  of 
about  4i  sq.  ft.,  placed  in  a  square  wooden  tank  fed 
directly  from  the  air  pump  discharge.  This  surface, 
covered  with  a  layer  of  calcium  carbonate  one  eighth  inch 
thick  proved  capable  of  filtering  30  gals,  per  hour,  i.e., 
about  7  galls,  per  sq.  ft.  per  hour  with  a  pressure  of  about 
10  lb.  per  sq.  in.  The  retained  film  of  oil  for  a  time 
adheres  to  the  filtering  surfaces,  but  finally  Hoats  off  and 
rises  to  the  top.  After  a  six  hours'  run  the  latter  was 
covered  with  oil,  while  the  permeability  of  the  filter  had 
only  decreased  very  slightly. 

The  practical  application  of  this  method  of  removing  oil 
from  condense  water  (which  forms  the  subject  of  a  patent) 
is  only  a  question  of  the  design  of  an  apparatus  in  which 
the  various  necessary  operations,  i.e.,  the  formation  and 
the  periodical  removal  of  the  carbonate  layer,  can  be 
carried  out  with  the  greatest  convenience,  and  it  is  not 
proposed  to  enter  into  details  here. 

The  experiments  so  far  described,  which  eventually 
led  to  the  use  of  calcium  carbonate  as  oil-retaining  agent, 
were  of  a  more  or  less  empirical  character,  and  even  with 
the  result  attained  it  is  not  easy  to  give  a  convincing 
explanation  why  the  particular  material  chosen  should 
not  permit  the  oil  globules  to  pass.  One  obvious  sugges- 
tion is  the  small  size  of  the  orifices  in  the  carbonate  layer — 
the  other  some  specific  behaviour  of  the  carbonate 
surface  towards  oil. 

Neither  of  these  explanations  is  unassailable.  The 
orifices  are  certainly  small,  owing  to  the  extremely  minute 
size  of  the  carbonate  particles  in  causticizing  mud,  few  of 
which  reach  2  microniillimeters  diameter.  Barium 
sulphate,  however,  may  be  preciptiated  with  even  smaller — 
but  crystalline — particles,  but  such  a  precipitate  has  very 
little  effect  on  oily  water.  On  the  other  hand,  calcium 
carbonate  may  be  precipitated  in  various  forms,  which, 
if  the  effect  were  one  specific  to  the  substance,  should  also 
retain  the  oil.  Crystalline  calcium  carbonates,  however, 
have  no  effect,  and  this  applies  practically  to  all  other 
crystalline  materials.  If  a  substance  can  retain  oil 
when  in  amorphous  condition,  but  not  in  crystalline  form, 
the  only  possible  conclusion  appears  to  be  that  crystal 
faces — as  they  do  in  so  many  other  respects — behave 
differently  from  arbitrary  surfaces  of  the  same  substance 
in  regard  to  surface  tension. 

In  addition  to  condense  water  various  emulsions  were 
filtered  through  the  calcium  carbonate  layer.  The  results 
were  fairly  consistent.  For  any  given  emulsion  there 
appeared  to  lie  a  critical  pressure,  at  which  both  the  con- 
-utiicnts  passed  through.  If  the  pressure  was  kept  lower, 
it  was  always  possible  to  remove  a  varying — and  sometimes 
considerable — portion  of  the  water.  Emulsions  of  ordin- 
ary lamp  petroleum,  various  mineral  lubricating  oils, 
cottonseed  oil.  linseed  oil.  See.,  emulsified  by  the  aid  of 
soap  or  quillaya  saponin,  were  tested.  From  an  emulsion 
containing  5  per  cent,  of  petroleum  it  was  possible  to 
separate  the  water  entirely,  the  maximum  pressure  used 
being  10  lb.  per  sq.  in.      In  this  ease  the  oil    appeared   to 
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in  the  top,  but  witli  moBt  other  emul  i  »"'l 

ln\  mi  the  filtoi  ii  e  o  ad  to  ooali         i  mor< 

or  lesi  continuous   dim,   which  greatly   retarded   hu 

in. it    iiml  eventually  craokcd  the  layoi  ol  carbonate 
n  ■  vii  1 1 \  the  -:i mi-  way  in  whii  Ii  Lhie  would  have  formed 
i      ..lii>  the  aii  mi  a  vacuui 

i  In    carbonati    filter  ia   vci 
improved  by  the  use  of  vertical  filtering 
mil :  ...  ibral  ton,  hot  b  ol  h  bii  h  fai  toi 

obvii  I  to  remove  the  oil  globules  from  the  Bit 

surface.     The   influence  ol    tempi    .    in    is  also   marl 

i  ut  as  ohangos  ol  the  viscositii     ol  botl i  I  ituents  and 

ni  surface  tension  are  involved,  the  man. 
complicated,  and  1ms  not   been  Btndied  exhaustively. 
Tin'  method  desi  ribe>  on  through  a   la 

\    ih\  ided    i  ali  nun    carbonate     thi  has     verj 

.■us  and  definite  limitations.  If  any  general  mi 
of  separating  emulsions  by  a  form  of  septum  was  |  oi  il  b 
ii  had  tu  be  looked  for  elsewhere  and  based  on  some 
era)  consideration  of  the  nature  ol  emulsions.  The 
obvious  slut  tint;  point  Beemed  to  be  the  similarity  between 
emulsions  mid  colloidal  solutions.  In  const  quent  a  of  the 
enormous  attention  which  Bystet      i  ersed  partioli 

have  lately  received  a  considerable  amount  ol 
tins  |niint  is  available,  most  oi  whioh  maj  be  found  sum- 
marised in  Freundhoh's  "  Kapillarohemie."  The  most 
recent  investigation  bearing  direotly  on  the  subject  oi 
tins  paper,  of  whioh  the  author  has  any  knowledge,  is 
contained  in  two  papers  by  ('.  W.  McC  Lewis,  published 
In  the  Kiillniilzi  ituiiL'  I V.  4  and  V.  2.  The  first  papei 
refers  in  an  oil-water  emulsion  without  any  piotrctivt 
colloid,  and  then  fore  quite  similar  to  condense  wa 
The  emulsion  was  pie  pared  l.y  three  met  hulls,  ( I )  prolonged 
shaking,  (2)  distillation  with  a  reflux  condenser,  (8)  pre- 
cipitation, it  the  term  may  be  used,  from  an  alcohol  solution 
of  the  oil  dropped  into  the  water.  The  diameter  ol  the 
particles  is  given  as  0'4  /i  and  they  bear  an  electric  charge 
of  definite  quantity  and  mum  corresponding  to  that  home 
by  colloidal  particles. 

It  is  mil  stated  in  the  paper  how  the  measuremi  a 
effected  ami  whether  it  was  ajheoked  by  cither  an  actual 
■  mint  of  tl il  globules  oi  by  ultra-microscopic  examina- 
tion. The  authur  has  examined  a  very  large  number  of 
samples  of  a  similar  oil-water  emulsion  prepared  by 
dropping  an  acetone  solution  of  tin-  oil  into  water  anil  lias 

invariably  round  a  considerable  proportion  of  Bubmioronea  ; 
he  has  also  found  the  latter  in  a  remarkably  persistent 
emulsion   of   wool  fat.     The   Brownian    movements   aie 

maikcd  in  both  cases  ami  are  I  \i  ruuiliiiarily  vivid  in  the 
wool  fat  emulsion,  some  of  the  particles  occasionally 
travelling  In  to  I'll  /t.  Other  ami  le-s  stable  emulsions 
.  niitaiii  globules  of  much  laiger  size  in  milk  ;  e.g.  globules 
of  the  size  of  human  led  blood  corpuscles  can  generally 
be  found  while  the  average  diameter  is  not  much  lesa 
than  half  this  size. 

While   the   similarity   between   emulsions  and  colloidal 
Solutions     is     i  misiilciable.     there     are     differences     almost 

qnally  marked.  One  of  these  is  the  size  of  the  particle, 
which  even  at  0-4  fi.  are  considerably  laiger  than  those 
of  most  colloids.  Another  is  the  absence  in  an  emulsion 
of  any  condition  similar  to  the  gel  condition  of  a  colloid. 
The  oil-water  emulsion  may  be  boiled  or  mixed  with  large 
amounts  of  electrolytes  without  any  change  whatever, 
A  further  difference,  which  perhaps  leads  on  to  debatable 
ground,  lies  in  the  fact  that  oil  particles  of  tin-  size  men- 
tioned must  still  pnss.-s  the  mechanical  properties  of  a 
liquid,  whereas  it  is  difficult  tu  conceive  the  paiticles 
of  at  'east  suspension  colloids  as  being  anything  but  solid. 

\>  a  matter  of  fact,  some  fairly  strong  evidence  will  be 
adduced  further  on  tu  show  that  ml  particles  of  this  size 
can  still  be  readily  deformed  by  comparatively  low  pics- 
snrea  These  divergences  notwithstanding  it  seemed 
at  least  probable  that  a  septum  capable  of  rcta 
colloidal  particles  would  also  retain  the  oil  globules  in  an 
emulsion.  Such  a  septum  is  available  is  the  gel  filters 
invented  by  Bcehhold  and  called  by  him  t'ltra-filtcrs 
(Kolloiilzeitung.  II..  1  and  2).      These  filters  are  prepared 

by  impregnating  filter  paper  or  fabric  with  a  colloidal 
solution — e.g.,  acetic  acid  collodion  or  gelatine  of  definite 
strength — and  gelatinising  by  immersion  of  the  tirstnamed 
in  wntei.  and  the  second  in  formaldehyde.     The  filters  are 


tin  n  washed  in  running  water  fur    ovoral  daj  I,  I.'  I''  m 
water  ami    used    undi 

.     ,    ■ 
«  hat  different  di 
Various  emulsions  were  tested   with     uch  ultt 
I  i  ■  hi, l  itwa       and  ]  ; 

even  nil  »    |  as  contait  protect  ivi 

\  5  per  cent,  collodian  filtei  oneii 

lution  of  nitroci  llulo  i       etaincd    II  the  oil  from 

ten  I  Id  be  used  ui up 

■  •■ 
1 1    J  ..   effeoted   a   complef 
emulsion,  retaining  both  '  fot 

I  mn. 

\\  ii I.  21   |  it  cent,   collodion    Bib 

alar.     Il  is    pointed   oui     in    Bed  i  baf 

ih"  filters  in  a  batch  made  at  one  and 

..  arkably  anifi 
times,  though  from  the  same  paper  and  collodion    d 
considerably   amongst    oni  owing  to 

differences  in  temperature  and  i  entry  ini         ity. 

The  author  has  found  this  confirmed  and  etrikn 
i  rated  iii  the  filtration  of  the  oil-water  emulsion  thro 

ler  cent  niters.     These  appear  tu  cepn   en1   thi 

.  hieh  oil  globules  may   be  retained   under   I; 
conditions  but  pass  through  at  other  times.     Thi 
naturally   arises  what   is  the  size  of  the  poref   in  tie'  ultra- 
iili.is.  /.,.,  Is  it  larger  than  that  of  the  oilglobuli 
the   latter  deformed   sufficiently  to  )iass   through  orii 
of  smaller  diameter  than  their  own.     Very  full  data  on  the 
of  the  pores  in  ultra-filters,  are  given  in  a  further  paper 
by  Ueehhold  (Zeitet  phyaik,  ('hem.  '64,  :i).     They  arc  ei 
calculated  by  one  of  two  methods — from  the  flow  of  w 
through  them  at  a  certain  pressure,  or  from  the  pre 
required  to  force  air  through  the  wet  filter,  or  the  n 
mum   possible  size  is  ascertained    from  the  size  of  the 
p  articles— determined     ultra-microscopieally — which     the 
filter  will  just,  retain.     The  results  obtained  by  the  first,  two 
methods  differ  very  considerably  from  those  given  by  the 
i  bird  one.  which  is  not  surprising,  as  the  ultra-micros'  i 
method  of  calculating  the  size  oi  particles  is  open  to  verj 
serious  objections.  The  sizes  determim  id  by  the  1  wo  first  ones 
show  fair  agreement  amongst  each  of '  in  the  case 

of  the  2i  per  cent,  collodion  filter  come  out  at    170  to  930 
uu.       As  the  size  of    the  majority  of  the  oil  ^  i 
I0<l  fifi.  (0.4  u.)  dia.,  the  figures  are  comp.i  with 

:    retention    and    with"  their   passing    through.     The 
diameter  of  the  pores  in  the  5  per  cent,  filter  is  '21  to  '  I 
which  is  one  twentieth  to  one  fifth  of  the  diameter  of  the  oil 
globules,    and    amply    explains    their   retention     even    at 
i  at  in. 

An  unambiguous  answer  to  the  question  whether  the  oil 
globules    can    be    deformed    to   any    considerable   exl 
:s,  however,  possible  from  a  consideration  of  the   cal' 
cabronate  filter.     Taking  the  diameter  of  the  particles  as 
2«,    and    milking  the  entirely  justifiable  assumption  that 
they   are   in   closest    contact,  the  diameter  of  the   I" 

sphere,  which  can  pass  through  the  orifice  between  three 

particles,  is  2  (  L"1)  =  °-308  /*'  U>  a  W"°  m0t* 
than  three-quarters  of  the  diameter  of  the  oil  globule. 

\  large  number  of  tests  were  made,  with  Bpeeial  pre- 
cautions against  the  formation  of  cricks  in  the  calcium 
carbonate  layer,  to  ascertain  at  "  ou  could 

be  forced  through.     The  filter  was  filled  with  a  I 
cc    of  emulsion,   filtration   started   at   the  lowest  possible 
sure  to  ascertain  that  the  nitrate  was  l™r. 

and   the   pressure   was   then  gradually  increased,   1" 
fractions  of  the  filtrate  being  taken  continuously. 

Working  in  this  fashion,  it  was  impossible  to  force  oil 
through  the  filter  at  5  atm..  the  limit  of  the  present  experi- 
ment    If.  however,  a  fresh  layer  of  carbonate  was  com 
with  emulsion,  and  the  pressure  •  '"•• 

a  turbid  filtrate  resulted,  which  cleared  at  once  rf  the 
pressure  was  reduced.  It  is  somewhat  surprising  that 
so  much  pressure  should  be  neo  Oie  passage  of 

the  oil  globule  through  the  spandril  between  three  carbona  e 
particles  involves  no  reduction  in  cross  section,  but  only 
considerable  change  in  the  shape  rf  the  latter  The  area 
of  the  spandril  between  three  calcium  carbonate  globi 


ias 
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of  So.  din.  is  1X1613  sq.  ft,  while  the  cross  Beotdon  of  the 
oil  globule  0-4  n  din.  is  only  0-1256  sq.  p.    The  oil  globule 

.  niily  has  to  change  its  circular  cross  section  to  one 
roughly  triangular,  having  an  inscribed  circle  0-308  ji-dia., 

as  previously  calculated,  But  there  need  be  no  reduction  of 
lection,  and  only  a  slight  change  in  the  transverse 
dimension   caused   by   the  deviation   from   the   spherical 
form. 

The  fact  that  the  calcium  carbonate  Biter  can  be  used 
with  certainty  for  pressures  up  to  SO  lb.  per  sq.  in.,  and 
that  it  can  easily  l*>  formed  on  the  cloths  of  any  liltcr  press, 
should  render  it  useful  for  tl  and  in  favi 

cases  complete — separation  of  emulsions  containing  only 
a  small  proportion  of  oil  or  greasy  matter.  Hie  applica- 
tion of  the  ultra-tilter  on  anything  like  a  large  scale  would 
probably  involve  very  considerable  difficulties,  but  its 
use  on  a  laboratory  scale  is  quite  convenient,  and  may 
perhaps  replace  some  of  the  recognised  methods  of  separat- 
ing emulsions,  more  particularly  in  cases  where  it  is 
desirable   to  avoid   chemical  treatment. 


DlSI  l  SSION. 

The  Chairman  said  Mi.  Hats,  lick  had  dealt  with  an 
eminently  practical  and  important  subject,  and  starting 
with  practical  applications  had  soared  to  considerations 
bearing  upon  the  theory  of  emulsion  and  colloids.  What 
they  had  learnt  lately  c .f  emulsions,  confirmed  in  an  unfor- 
seen  manner  the  validity  of  the  kinetic  theory  of  the 
molecular  state;  and  supported  by  the  facts  that  radium 
bromide  gave  off  helium,  and  by  observations  made 
under  the  ultra-microscope  had  given  the  deathblow 
to  views  denying  the  existence  of  molecules  and  showed 
that  there  was  some  reality  underlying  the  assumption 
of  the  existence  of  molecules.  As  Mr.  Hatschek 
had  frequently  referred  to  the  size  of  the  particles 
suspended  in  the  emulsions,  it  might  perhaps  be  useful 
to  arrive  at  some  idea  of  what  was  meant  thereby. 
They  all  knew  that  physical  calculations  indicated  that  the 
size  of  a  molecule  would  be  of  the  order  of  magnitude  10-16 
m.m.,  and  fifi  would  be  represented  by  10-8.  Zsigmondy 
found  the  smallest  particles  of  gold  in  his  most  diluted 
solution  of  Cassius  purple  to  be  2  fifi,  so  that  they  were 
evidently  getting  much  nearer  the  supposed  molecular 
state  than  had  been  possible  before.  Particles  of  this  size 
would  appear  under  the  ultra-microscope  somewhat  like 
what  Mr.  Hatschek  had  shown  in  the  two  slides  before  the 
la-t.  They  were  thus  led  to  consider  an  emulsion  as 
behaving  like  an  extremely  dilute  solution  of  a  colloid 
which  might  be  either  solid  as  in  Zsigmondy's  solution  or 
liquid  as  in  the  case  of  the  condense  water  emulsion 
shown  by  Mr.  Hatschek.  In  passing  he  might  say  such 
a  differentiation  gave  rise  to  the  two  views  at  present 
termed  the  suspension  and  the  emulsion  theories  respect- 
ively. Turning  now  to  the  practical  questions  brought 
before  them  by  Mr.  Hatschek,  their  great  importance 
was  well  known.  In  the  nutrition  of  plants  and  animals, 
emulsions  played  an  extremely  important  part.  In  the 
digestion  of  fats  by  the  animal,  undoubtedly  the  emulsified 
state  was  the  first  condition,  without  which  assimilation 
could  not  take  place.  In  practice,  they  had  constantly 
to  deal  with  emulsions.  In  many  cases  it  was  necessary 
to  produce  them,  which,  fortunately,  was  not  very  difficult. 
To-night,  however  they  were  not  concerned  so  much  with 
the  production  of  an  emulsion  as  with  the  much  more 
difficult  proposition  of  "  breaking  "  or  separating  emulsions. 
It  had  been  demonstrated  by  Mr.  Hatschek  that  some  emul- 
sions could  be  separated  by  filtration  ;  hence  the  old 
rule-of-thumb  definition  of  au  emulsion  as  "  a  solution 
which  could  not  be  filtered  "  was  shown  utterly  to  break 
down.  In  practice,  the  separation  of  emulsions  was  often 
the  despair  of  a  chemist.  The  crudest  method  was  to  let 
the  emulsion  stand  and  wait  until  it  separated.  This 
might  do  perhaps  for  a  laboratory  ;  but  in  practice  it 
might  lead  even  to  the  shutting  down  of  the  works,  if  the 
emulsion  would  not  "  break "  promptly.  Then  other 
means,  such  as  heating,  adding  alkali,  or,  acid  or  alcohol 
might  prove  of  avail ;  out  when  one  had  to  deal  with  such 
large  quantities  as  had  been  referred  to,  all  those  palliatives 
were  either  more  or  less  useless,  or  at  best  too  expensive. 
Mr.  Hatschek  had  shown  that  he  could  easily  filter  on  a 


practical  scale  such  emulsions  as  had  hitherto  been  con- 
sidered hopeless  ;  as  for  instance,  condense  water.  No 
doubt,  the  question  of  treating  sewage  was  of  a  similar 

nature.  Aluminoferric  cake  had  been  employed  in  that 
connection  for  the  production  of  an  hydroxide  which 
carried  clown  suspended  matter— chiefly  colloids,  lb 
believed  that  Bechhold  had  been  partly  lei!  to  study  the 
subject  of  "  ultra-till  rat  ion  "  through  the  very  problem  of 
Bewage  tilt  rat  ion.  Pan  nt helically .  he  would  like  to  point  out 
that  the  method  of  " ultra-filtration  was  first  attacked 
by  Picton  and  Linder  in  this  country,  these  nm>tigators 
having  applied  in  their  researches  the  method  of  filtering 
through  a  porcus  cell.  Another  important  technical 
prol  I'  in  i  f  a  similar  kind  was  the  filtration  of  the  effluents 
from  wool-scouring  mills,  the  "  bete  noire  "  of  the  Brad- 
ford  trade.  Fortunes  had  been  sunk,  in  the  main  uselessly, 
because  it  had  been  left  for  engineers  to  try  to  deal  with  this 
emulsion.  Some  time  ago,  when  Mr.  Hatschek  asked  him 
to  give  him  a  very  persistent  emulsion,  he  prepared  for 
him  an  emulsion  of  wool-fat,  such  as  he  showed  now. 
This  emulsion  would  stand  for  years  and  would  not  settle. 
It  was  made  up  from  crude  wool-fat,  which  contained  free 
fatty  acids  and  neutral  wax,  by  adding  a  little  alkali,  which 
formed  a  soap  and  thus  held  the  wax  in  a  state  of  emulsion. 
which  had  hitherto  defied  all  attempt  at  separation  on  a 
practical  scale.  The  result  obtained  by  Mr.  Hatschek 
with  this  wool-fat  emulsion  was  that  he  produced  by- 
means  of  ultra-filtration  a  clear  aqueous  solution  and  a 
small  quantity  of  a  very  thick  emulsion  which,  by  a  second 
filtration  through  an  "  ultra-filter,"  gave  a  salve-like 
solid.  This  was  as  far  as  it  was  possible  to  go. 
He  then  furnished  Mr.  Hatschek  with  the  wool- 
scouring  wash  water,  as  produced  in  the  Bradford 
district.  This  wash  water  was  generally  "  cracked 
with  acid,  and  the  curdled  mass  which  separated 
out  ("  magma ")  was  filtered  through  coke  beds. 
The  filtrate  was  supposed  to  be  neutralised  with  lime  before 
being  run  into  the  public  water-courses.  Reverting  to  the 
theoretical  aspect  of  the  subject,  it  wast  of  course,  impos- 
sible to  say  whether  they  ever  would  get  so  far  as  to  be  able 
to  observe  particles  of  a, size  approaching  that  of  the 
supposed  molecule.  According  to  our  present  views  such 
a  particle  would  have  to  be  looked  upon  as  a  crystalloid. 

In  this  connection,  he  would  remind  them  of  the  view  of 
a  Russian  chemist,  von  Weimarn.  who  refused  to  recognise 
any  difference  between  crystalloids  and  colloids ;  indeed 
in  von  Weimarn's  opinion  colloids  were  nothing  else  than 
an  aggregate  of  crystalline  bodies.  This  would  appeal  to 
lead  necessarily  to  the  view  that  if  one  went  on  diluting 
further  and  further,  one  ought  to  come  to  a  state  where 
only  a  small  aggregate  of  molecules  or  one  single  molecule 
existed  as  such,  no  matter  whether  one  started  with  a 
colloidal  solution  or  a  solution  of  a  crystalloid.  Against 
this,  he  believed,  Jlr.  Pickering  would  tell  them  that  barium- 
sulphate  did  not  act  as  a  colloid  and  could  not  therefore 
be  used  as  a  filtering  medium  ;  but  perhaps  Mr.  Pickering 
had  tried  it  in  a  crystalline  state.  They  knew  that  Dr. 
Feilmann  had  prepared  a  barium-sulphate  in  a  colloidal 
state,  and  possibly  that  might  be  found  useful. 

Mr.  S.  U.  Pickering  said  that  Mr.  Hatschek  and  him- 
self had  been  working,  if  not  on  two  different  subjects,  on 
two  different  ends  of  the  same  subject  ;  and  it  was  a 
question  how  far  they  were  connected.  So  far  as  he  had 
gone,  he  had  been  dealing  with  coarse  emulsions,  in  which 
the  oil  might  amount  to  as  much  as  99  per  cent,  of  the 
total  liquid.  The  view  which  he  suggested  as  to  the 
constitution  of  these  emulsions  was,  that  it  w-as  in  many 
cases  not  merely  a  case  of  surface  tension,  but  that  each 
particle  of  oil  surrounded  itself  by  tiny  particles  of  solid  ; 
and  it  was  to  the  presence  of  those  solids  that  cmulsification 
was  due.  Those  particles  could  be  seen  under  the  micro- 
scope in  some  cases;  in  others,  when  anything  which  altered 
the  surface  tension  was  added  to  the  emulsion  it  did  not 
destroy  the  emulsion.  It  was  only  when  something  was  added 
that  destroyed  the  solid  particle  that  the  emulsion  became 
de-emulsified.  The  particles  of  oil  with  which  he  was 
dealing  were  very  large  indeed  in  comparison  with  those 
spoken  of  that  evening.  One  ol  the  substances  he  dealt 
with  was  calcium  carbonate,  and  that  gave  a  very  im- 
perfect, or  quasi -emulsion.  Basic  sulphates  of  iron  and 
copper  behaved  better.     That  the  size  of  the  solid  particles 
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was  one  of  the  ohiei  factors  ooni  e  ild  be 

proved  by  taking  something  which  formed  verj 

t»nd  w  nil  li    in  1  bat   state,  emu]  lified  well  .    but 
v  making  i he  pai '  iclt  •  coali   co  and  |    t  b  ceased 

to  emulsify.     Sonic  .1    Mr.    Hatacbeks   remark     entirely 
tallied   with   hie  observation   thai    barium   sulphate  ami 
bite  did  not  emulsify.     The  -peak,  i  furthi  i  express*  d 
the  opinii  n  ilmt  ii   was  in  t  in'  rely  the  qui  stion  of  Bize, 

l  ui.  apparently,  tho  nature  of  tin-  I"  <i\    bad     thing 

•  In  with  it.     In  most   ra^ts,  adding  acid   i"  b   i 

tmulsion  de-emulsified  ii  at  once,  because  ii  generally 
nlved  tin-  solid  particles;  but  the  peculiarity  of  very 
Sno  emulsions  was  that  adding  acid  did  not  precipitate 
the  ml.  Apparently  there  they  were  dealing  with  >ome 
thing  quite  different.  Again,  the  fad  that  apparently 
they  could  get  a  perfect  emulsion  with  oil  ami  water 
alone  was  somewhat  remarkable.  Apparently  there  was  a 
limit  in  both  cases,  either  infei  ioroi  uperior;  with  fine  emul- 
sions as  si >on  as  t  ho  oil  was  increased  up  to  about  '2  per  cent  ■ 
Dmlaification  could  no  longer  be  produced,  whereas,  in.  the 
ase  of  the  coarse  emulsion,  it  could  !»•  increased  up  to 
!H>  per  cent.  ;  ami  it  was  tin'  wain  which  hail,  as  it  were, 
an  inferior  limit.  It  appeared  to  him  thai  m  the  very 
tine  emulsions  it  was  more  a  question  of  thr  suhstnnees 
being  colloidal  than  in  a  state  of  simple  emulsification. 
That  «ih  a  point  he  must  leave  to  mathematii  ians  to  deal 

with.      Mr.    Hatschek    I. a. I    brought    forward    - e   very 

interesting  points,  ami  hail  advanced  the  subject, 
especially  in  the  practical  direction. 

DR.     E.      l'F.tl.MANN     Slllll     till'    i[lli  -I  loll    el      lli.  lippo.il 

Specific    action  of    the  amorphous  calcium  carbonate  anil 

magnesium  carbonate  on  the  oil,  whioh  was  not  shared 

by  various  other  substances,  was  very  curious.     In  that 

oniu  often   heard   of  tin-  colloidal  state  ;    ami. 

while  certain  definite  ideas  were  associated  with  tin-  term 

illoid,"  it  did  not  always  mean   i    much  as  one  would 

and  rather  tended  to  lead  to  slur   over  difficulties. 

Ii  seemed  as  if  there  was  a  curious  analogy  between  these 

phenomena  and  certain  phenomena  which  took  place  in 

dyeing.     Some  time   ago   H.    Wislicenua  called   attention 

to  the  extraordinary  properties  of  a  colloidal  preparation 

■  t  aluminium  hydroxide.  He  allowed  line  aluminium 
tilings  to  oxidise  in  moist  air.  after  they  had  been  attacked 
by  a  minute  amount  of  mercury  ;  and  he  obtained  long 

us  threads  of  hydrated  alumina  of  very  similar 
structure  to  the  filaments  of  basic  magnesium  carbonate 
-lawn  in  the  micro- photographs.        This  preparation  had 

■  seleotive  action  in  absorbing  dyestuffa  from  solutions, 
ami  retained  these  peculiar  properties  even  after  it 
had  been  dehydrated  by  a  red  heat.     Again,  there  were 

d  pin  in  ineua  which  were  shewn  by  Dreaper  recently. 
If  one  filtered  solutions  of  many  dyestuffa  through  a 
column  of  comparatively  coarse  sand,  the  dyestuff  was 
ipitated  on  the  surface  of  the  sand.  There  seemed 
to  be  some  peculiar  specific  action  between  certain  kinds 
of  solids  and  certain  substances  in  solution;  and  it  was 
very  interesting  to  see  that  minute  oil  particles,  which 
were  undoubtedly  simply  liquid  particles,  well  above  the 
molecular  limits,  could  be  removed  from  a  solution  in 
a  somewhat  simple  fashion. 

Mb.  \\  .  I'.  I)i;k.U'i:i:.  referring  to  his  experiments  in 
conjunction  with  Mr.  Davis  on  the  subject  of  the  filtra- 
tion of  dye. solutions,  -aid  that  there  the  conditions 
seemed  to  be  entirely  different.  Dsing  a  verj  coai 
filtering  medium,  ordinary  sand,  and  dealing  with 
pseudo-solutions  of  .lyes  where  the  particles  were 
evidently  a  good  deal  finer  than  in  these  oil  emulsions, 
although  possibly  solid  in  their  nature,  a  |>erfect 
separation  by  simply  filtering  through  the  sand  column 
was  obtained.  By  filtering  a  solution  of  Night  Blue 
quickly  through  a  sand  column  4  or  5  in.  in  height,  a 
filtrate,  if  he  might  use  the  term,  was  obtained  quite  as 
dear  ami  colourless  as  that  Mr.  Hat-.  Ink  had  shewn. 
i'he  solution  was  run  in  from  a  burette  on  to  'he  dry  sand 
tolumn.  In  tin-  case,  he  assumed  that  t he  separation  of 
Hie  colloid  was  due  apparently  to  well-known  surface  i  on- 
it-ntration  effects,  originally  pointed  out  by  Gore  and  since 
treated  mathematically  by  J.  .1.  Thomson.  Referring  to 
the  ingenious  method  of  preventing  the  Brownian  motion 
by  the  addition  of  colloids,  which  had  been  mentioned, 
he  would  suggest  that  it  might  perhaps  be  better  to  freeze 


1  lie      solution    .      I"   '   ail-e    HI    I  illll       .   1,     . 
le.   t|\e      Colloid    '        in    l|o||       WOUld       I  "        ' 

d  which   followed  a  papei   I  j    \ii    di    Mi i  • 

l»  foTS     I  his    section.     I'i..|e-   01     Tildl  H     v.  I 

Uggj    I  i  le   de  loi  iiialion  el  i  i 
'•\      Ml.    Ilalsel.ek    to   ,|.  count    fi 

of  nitrocellulose,     This  might  however  bi  dui  t 

migration  f Oggn  gab   '■ 

'   ted 
I  in     I;     l.i  )t  wo  said  it 
t hat    the   preparation  i  1   emul  I  and  wat< 

Frequenth    ac pained  bj    a   orai  b  ng   noi  ■    » huh,  in 

fact,    indicated    thru    successful    formation.     From    tho 
almost  explosive  violence  ol  their  formation  which   : 
same  time  produi  Bd  b  1 1  msiderable 
one    might    gather   an    i.l.  an      to  thi 
'palate   emulsions  J     It    was    rath,  l    a    problem    KM     ;■' 

.  i.iit  it   might   i.e  worth  drawing  atti  H. 

bad   found   a  confirmation   "f   Mi     Ft   kei 
solid  I. "di.     having  an  influence  on  emulsification  in 
tar.  which  from  th,    author'     point   of  inu   is  a 
emulsion.     He  had  observed  that  the  capacity  of  \ 
tars  to  retain  water  was  to  a  certain  extent   depend,  nl   . 
the    peteclitagc    of    solid    .  al'i.oli    they     contained.        W'l 
'  ii       made    in    horizontal     retorts  at    high   tempera! 
being  rather  rich  in  free  carbon,  gave  off  their  water  with 
difficulty  only,  even  on  heating  to  180°  ('.  or  higher, 

in-  produced  in  the  modern  systems  of  carl 1/ 

viz..  vertical  retorts  or  large     pine  chambers,  which 
tamed  very  little  solid  carbon  and  were  of  an   oily    1 
inter,  parted  with  their  water  quite  freely, 

Mtt.  H.vrseiiEK.  in  reply,  said,  in  answer  to  the  Chair- 
man and    Dr.    Leasing,  he  had  tried  most  assiduously   i" 
avoid  going  into  theory,  not  from  any  other  appo  I 
except  that  it  might  tire  the  meeting  and  be  outside  the 
scope   of   the   paper.     He   did   not   exactly    know 
Dr.  Feilniann  suggested,  or  why  he  did  not  like    the    term 
"amorphous   calcium   carbonate."      He   knew    the 
"  amorphous,"  like  the  terms  "  crystalloid  "  and  "  colloid." 
was   coming   to   mean    very    little:    but.    when    one    had 

spherical  particles  which  did  not  light  up  between  c 

Nicola  and    had   absolutely     nothing   anisotropic    ■ 
them,  he  did   not   see   what    they  could    be  called.   . 
"amorphous."     He  had  also  to  state,   w,  1  hat 

he  could  not  suggest  a  definite  explanation  why  calcium 
carbonate  retained  the  oil.  With  reference  to  the  pre- 
cipitation of  dyestuffa  by  filtering  through  sand,  he  had 
mentioned  expressly  that  the  retention  of  oil  by  calcium 
carbonate  might  i.e  an  electro-capillary  phenomenon, 
like  the  precipitation  of  colloidal  ferric  hydroxide  in  the 
capillaries  of  blotting-paper  or  glass  capillaries  up  to 
O'lS  mm.  diameter.  Sand,  if  prevously  dried,  would 
discharge  the  colloidal  ferric  hydroxide.  At  tin 
time,  these  were  phenomena  which  were  intelligible  in 
tin-  case  of  solids;  but  did  not  seem  intelligible  in  the 
case  of  oils.  In  the  case  of  dyestuffs,  where  Le  Blanc's 
aluminium  hydroxide  was  used,  there  certainly  was 
absorption  of  the  dyestuff;  whereas,  if  filtrat 
carried  on  long  enough,  the  oils  floated  off.  But  that 
not  so  in  the  case  quoted  by  Mi.   Drear*  1  ;  ime, 

when  all  the  dyestuff  was  absorbed,  it  passed  through  ;    it 
did  not  stop  there.      He  quite  admitted   that    he   bad  no 
explanation  of  these  matters.      With  regard  to  Dr.  I 
remarks,  he  thought  the  only  tenable  theory  was  that 

■lli  ion  which  was  necessary  for  the  existence  of  a  stable 
emulsion   was  an  equilibrium   between  the  surfa.  .    ; 
of    the    particles,    which  tended  to  di 

and    the    electric    charge    which    tended    to  the 

diameter.  Sir  Oliver  Lodge  had  pointed  out  thai  an  elec- 
trified soap-bubble  got  bigger.  That  was  fully -it  forth  in  a 
paper  by  Lewis  in  the  August  nun 

Kolloide."  in  which  he  attempted  to  define  n  ally 

the  ideal  equilibrium.     It  was  not  capabli  ental 

verification,  because  it   inti  he  surface  tension  of 

spheres  of  extremely  small  diameters;    and  the  surfaee 
tensions    they    could    determine  experimental!}     were  on 
surfaces  which  were  approximately   flat.     In  an  emul 
with  particles  to  the  number  of  3  million  per  cub.  mm., 
there  was  an  enormous  devi  of  the  snrfao  ;    and 

the  surface  energy  must  be  reduced  to  the  same  extent. 
It    was   possible  to  calculate  the  surface  tension   of  that 
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small  sphere  and  on  this  basis  determine  experimentally 
the  electric  charge.  So  thai  there  must  be  equilibrium 
i  those  two  things,  the  eleotric  charge,  which 
tended  to  increase  the  diameter,  ami  the  surface  tension, 
which  tended  to  rednoe  it  :  when  they  were  in  equilibrium, 
then'  was  a  stable  emulsion.  He  had  made  lots  of 
emulsions,  but  he  never  heard  the  cracking  noise  desoribed 
by  Dr.  Leasing.  ,\<  to  the  presence  of  solid  particles, the 
.in  uf  that  point  would  carry  them  far  beyond 
the  soope  of  the  paper;  but  bis  view  was  that  if  there 
were  any  present  it  made  no  difference. 

SIGNIFICANCE    OF   THE    ABEL    HEAT    TEST    OF 
GUNCOTTON  AND  NITROGLYCERINE. 

BY  ROBERT  ROBERTSON,  M.A..  D.8C.,  vM>  BERTRAM  J.  SMART. 
A.   Introductory. 

The  explosive-  dealt  with  in  this  paper  are  ungelatinised 
gnncotton,  nitroglycerine,  and  mixtures  of  these,  and  an 
effort  is  made  to  determine  the  significance  of  the  results 
obtained  when  they  are  subjected  to  the  Abel  heat  test. 
The  details  uf  carrying  out  this  test,  now  well  known,  were 
worked  out  by  Dr.  Wm.  Iv  liner,  emeritus  chemist  to  the 
War  Department,  and  are  laid  down  in  the  Government 
Gcations. 

It  should  be  >tated  at  the  outset  that  a  strict  adherence 

to  uniform  methods  of  procedure  was  observed,  that  the 

test    papers    were   from   one   uniform   source   of   supply 

Ualtham    Abbey)   and    that    the   explosives   tested    were 

fully  stabilised  and  purified. 

Such    matters   as    the   masking  of   the   test    by   certain 

i.ot  dealt  with,  nor  is  comparison  made  with 

any  of  the  other  tests  which  have  been  proposed  in  its  stead. 

The  true  significance  of  the  Abel  heat  test  when  applied 
to  various  explosives  does  not  appear  to  have  received 
much  attention  in  the  past,  but,  although  not  definitely 
expressed,  the  following  views  are  implied  in  the  literature 
on  the  subject 

1.  That  the  reaction  on  the  test  paper  is  due  to  nitric 
peroxide  produced  by  a  true  decomposition  of  the  explosive 
during  test  (Guttma'nn,  this  Journal,  1S97.  16,  290  ;  Will, 
"  I'ntersuchungon  iiberdie  Stabilitat  von  Nitrozellulose  " 
2.  Mitt.ausder  Zentralstelle,  Xeubabelsberg,  Dee.  1900). 

2.  That  the  coloration  is  produced  by  impurities  not 
completely  removed  from  the  explosive  (Guttmann.  this 
Journal,  1901,  20,  11  :  Jacque.  Z.  f.  d.  g.  Sehiess-u, 
SjTengstoffwesen,  1906,  1,  207). 

:;  That  the  explosive  contains  nitric  peroxide  in  solution., 
produced  by  slow  decomposition,  the  time  required  to 
produce  a  reaction  on  the  test  paper  being  inversely 
proportional  to  the  solution-piessure  of  the  gas. 

It  i-  now  well  known  that  the  rate  of  decomposition  of 
guncotton  is  closely  dependent  on  tho  temperature,  and 
recently  the  same  principle  has  been  shown  to  apply  to  the 
rate  of  decomposition  of  nitroglycerine,  by  one  of  the 
authors  l.I.  them.  Soc.  1909,  45,  1248). 

This  principle  has  been  used  to  determine  the  extent 
to  which  the  indications  afforded  by  the  test  permit  of  a 
definite  conclusion  upon  the  above  points.  But  before 
they  could  be  applied,  a  number  of  circumstances  special 
to  the  test  had  to  be  worked  out.  such  as  the  concentration 
and  quantity  of  nitric  peroxide  required  to  produce  the 
standaid  tint,  the  influence  of  the  physical  condition  of 
the  explosive,  etc.  A  description  of  these  will  be  found 
in  the  sequel. 

B.  Relation  of  Heat  Tent  Time  to  Concentration  of  X Uric 
Peroxide,  the  latter  In  ing  maintained  i  onstant. 

The  difficulty  of  obtaining  quantitative  information 
upon  the  exceedingly  small  concentrations  of  nitric 
peroxide  required  to  affect  the  test  paper  will  be  recognised 
when  it  is  considered  that  a  moistened  test  paper  will 
come  up  to  its  standard  tint  in  10  minutes  when  the  con- 
centration of  nitric  peroxide  in  the  air  surrounding  it  is 
maintained  at  0-000003  nigra",  per  c.c.  After  various 
methods  had  been  tried  the  following  was  found  capable 
of  giving  concordant  results. 

An  airtight  plate  glass  box  of  one  cubic  metre  capacity 
was  constructed  with  the  minimum  of  wooden  framing 
in  the  interior,  and  with  the  inner  surfaces  of  the.  wood. 
where  exposed,  protected  by  means  of  non-reactive 
paraffin  wax.     In  the  top  woe  a  largo  hole  of  2n  cm. 


diameter,  which  could  be  covered  by  a  glass  plate,  and 
through  which  thermometers,  etc.,  could  be  introduced. 
and  also  a  series  of  smaller  holes  near  one  edge  w  Inch  could 
be  plugged  with  the  usual  cork  and  glass  rod  carrying  a  test 
paper.  The  air  in  the  box  was  kept  at  20°  C.  by  regulating 
the  temperature  of  the  room,  whilst  its  moisture  content 
was  maintained  at  7 — S  mgrms.  per  litre.  Meanwhile, 
small  capillaries  were  prepared  containing  a  few  mgime. 
of  nitric  peroxide,  and  for  the  accurate  weighing  of  these 
a  delicate  assay  balance  was  used.  One  of  the  capillaries 
was  chosen,  placed  on  a  porcelain  dish  resting  on  tho  floor 
of  the  box,  and  the  large  hole  sealed  by  the  glass  plate. 
The  capillary  was  then  crushed  by  means  of  a  long  glass 
rod  inserted  through  a  small  hole  in  the  glass  plate. 
Finally  all  the  small  holes  were  closed  with  rubber  corks, 
and  the  nitric  peroxide  left  to  diffuse  for  two  hours.  At 
the  end  of  this  time  tests  were  made  by  inserting  the  test 
papers  through  the  small  holes  already  mentioned  and 
observing  them  against  a  north  light  (transmitted).  For 
a  given  concentration  constant  times  were  observed  over  a 
period  of  many  hours,  provided  the  temperature  remained 
constant.  A  rise  of  temperature  causes  the  test  paper 
to  dry  very  rapidly,  and  hence  prolonged  times  are 
obtained.  In  the  following  Table  I.  will  be  found  some 
of  the  results  obtained  by  varying  the  concentration  of 
nitric  peroxide. 

Table  I. 


Mean 

mgrms.  XOo 

observed 
Time. 

Calculated 

Time. 

Xo.  of 

Expts. 

Mean 

lirlter- 

x  10 

Mius. 

MlIlS 

ence. 

per  cc. 

2-05 

15-6 

15-1 

20 

1-39 

2-87 

11-1 

10-8 

23 

0-79 

2-97 

10-4 

10-4 

18 

0-83 

3-12 

10-8 

9-90 

18 

0-86 

S!    IIS 

3-59 

8-66 

8-6 

8 

0-34 

1. 

3-78 

8-06 

8-2 

8 

0-11 

4-87 

6-75 

0-4 

3 

5-95 

5-1 

5-2 

3 

- 

2-56 

13 

12-1 

2-68 

12 

11-5 

2-92 

10-7 

10-6 

Series 

3-17 

10-0 

9-8 

11. 

3-36 

10-0 

9-2 

by  a 

3-84 

8-5 

8-1 

second 

4-07 

7 

7-6 

observer. 

4-11 

7-5 

7-5 

4-34 

7-25 

7-1 

The  figures  in  the  third  column  of  the  above  table  were 
calculated  from  the  equation 

TC=31xl0"6, 

where     T     =     the  time  of  the  test  and  _6 

C  =  the  concentration  of  the  N02  in  mgrms.  N02  x  10    " 

From  the  following  considerations  there  is  theoretical 
ground  for  supposing  that  the  curve  obtained  when  the 
time  is  plotted  against  the  concentration  is  a  lectangular 
hyperbola,  as  indicated  by  the  above  equation. 

For  low  concentrations  it  is  reasonable  to  assume  that 
the  quantity  of  nitric  peroxide  (q)  absorbed  by  a  heat 
'.est  paper  in  a  small  unit  of  time  is  proportional  to  the 
partial  pressure  (p)  of  the  nitric  peroxide  present,  i.e.,  to 
the  concentration  (c) : 

q=kp=k:c. 

To  produce  a  visible  line  a  certain  quantity  (Q)  must 
be  absorbed,  and  the  time  (T)  for  attaining  this  will  be 

'  if  we  assume  that  the  rate  of  absorption  by  the  paper 

q 

is  constant.     Therefore 

_0_Ti       Q    =% 

kx  Cj  kj  c, 

i.e..  T1C1=T2C2=  a  constant. 
These  assumptions  lead  us  to  expect  that  a  rectangular 
hyperbola  is  the   most    probable  curve   for    the   law   of 
absorption  by  a  heat  test  paper. 

C.  Determination  of  the  Quantity    (<?)   of  Nitric  Peroxide 

required  to  produce  the  Heal  Test  Tint. 

In  older  to  apply  the  results  obtained  with    constant 

concentrations  of   nitric   peroxide   to   explosives  it   was 

neee«sn.ry  to  deteimine  experimentally  the  qnantity  Q  0* 
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nitric  peroxide  which  a  paper  must  absorb  in  order  in 
produce  ill"  Btandard  tint. 

Attempts  were  first  made  to  ostimato  the  total  nitrogen 
abaorbod  bj  exposing  a  largt   Dumber  ..t  papen  until  the 

mil  "  i  -I.  "ii.i  than  i  stimating  the  total i, 

icduction  to  ammonia,  by  means  ol  Nessler'f  solution. 

h  was  round  in  practice,  however,  thai  papers  neurrj 
always  contained  oitrogen  in  larger  quantity  than  the 
amount  in  be  estimated.  Hence  the  difference  between 
unexj  os<  'I  and  exposed  papers  was  obsx  ured. 

I;, ,  .mi-  ,  was  then  fore  had  to  a  mrilu.il  which  depends 
upon  the  loss  in  concentration  i't  a  email  volume  nf  gas 
m  by  In  at  test  papers.  In  the  osse 
nf  tlu  glass  box  used  in  the  previous  section  a  very  large 
numbers  ol  papers  ran  be  introduced  without  diminishing 
the  concentration  of  NO,  u>  a  measurable  extent.  It  is, 
lo,  however,  to  choose  a  vessel  oi  such  a  volume  that 
the  depletion  ol  N02  can  It  accurately  measured  by 
ill,-  insertion  nt  heat   test   papers. 

Tlu-  apparatus  consisted  oi  a  spherical  Jena  L'la-s  vessel 
immersed  in  a  bath  ol  water  at  20'  ('.  To  the  neck, 
which  protruded  just  above  tin-  water,  was  Bealed  a 
ground  glass  plate  with  a  hole  in  the  centre,  on  which 
h\  designed  aluminium  carrier  could  slide, 
thereby  enabling  papers  in  be  introduced  into  the  atuio- 
tphnie  in  the  Bask  ami  removed  without  allowing  leakage 
to   take   plan'. 

The  concentration  was  first  determined  by  hanging 
in  the  Mask  two  papers,  one  after  tin-  other,  and  cal- 
.  ulating  from  the  equation  already  given. 

A  large  number  of  papers  was  then  introduced  and 
left  in  tlie  vessel  until  the  standard  tint  in  eaeli  ease  had 

been  developed. 
The   concentration    was  again  determined  by    hanging 

tun  papers  in  tin-  Bask  ami  noting  the  time  as  before. 

Klank  experiments  wen-  earned  out  to  ascertain  that 
mi  nitric  peroxide  was  absorbed  by  the  walls  of  the 
vessel  dining  the  uoriod  of  the  experiments. 

Experiment  1. — The  capacity  of  the  vessel  was  5  litres. 
Three  tests  taken  at  intervals  of  a  quarter  of  an  hour  gave 
il  20".  ti'  40"  and  ti'  30"  (mean  0'  30")  showing 
that  tho  concentration  was  constant  and  equal  to 


31x10 
65 


'  -6 

=4-77x10     mgrm.  NO.  pei  c.c. 


Twenty  papers  were  simultaneously  hung  in  the  vessel 
until  the' standard  tint  was  produced,  and  after  they  wen 
removed  the  gas  was  allowed  half  an  hour  to  become 
uniform. 

The  concentration  was  again  determined  by  means  of 
two  test  papers  inserted  within  a  period  of  10  minutes, 
and  gave  7' 20"  and  7' 25"     (Mean  7-37  mins.). 

The     6nal     concentration     was     then 


31x10 
737 


rt 


=  4-21x10     mgrm. 


Twenty    papers   therefore   caused    the   eoneentiation    to 

fall  by  Q'66  ■  Hi      mgrm..  or,  in    other   words,   absorbed 

a  total  quantity  of  0-50x5000  X  10    mgrm.    N<i,. 

-6 

Each  paper  therefore  absorbed  140x10    mgrm.  Ml,. 

Experiment  2.     The  capacity  of  the  vessel  was  20  litres. 

The  original  concentration  was  determined  by  means 
of  two  lest  papers,  which  gave  times  of  0'  30"  and  6'  35" 
i  mean    6"53   mins.)   corresponding   to   a   eoneentiation   of 

4-75  x  10      mgrm.  NO,  per  c.c. 

Thirteen  papers  were  exposed  in  the  flask  and  the  air 
allowed  half  an  hour  to  become  uniform. 

The  final  concentration  was  determined  by  means  of 
two  test  papeis.  which  gave  times  of  7'  55"  and  8'  0" 
(mean    7'95    mins.)     corresponding    to    a     concentration 

-6 
3  -9     10    mgrm. 

— e 
Diminution  of  concentration,  085x  10      mgrm. 

-6 
Total  quantity  absorbed  by  13  papers,  085x  10     X  2000. 

„  „  ..    1   paper,     130x10      mgrm. 

The  mean  of  these  two  experiments — 135xl<l  mgrm 
ND,  aa  tho  quantity  of  nitric   peroxide  absorbed  by  on 


i  i]n  i  ,u  coming  up  to  the  standard  tint     is  in  clo  o 
agreement  with  a  result  quoted  bj  u  ill  (2.  Mm.  Zenti 
p.    28)  aa   leniL'   obtained   al    thi    Dunebi    .    I      lory,  no 
mention  being  made  nt  the  method  by  which  the  n 

5 

obtained      TI,,   Bgu  rod  to  is  4     In      mgrm., 

0 

,,t   \  .  which  oorresponds  in    130     in    mgrm.  NO,. 

D.  Relation  o)  Heal  Tut  to  rising  concentration  o/  NOj. 

run  ileal  applii  an. hi  to  i  (plosives. 

w  Inn  the  Aii.i  in  at   te-t   is  iim  .1  tin   the 
Explosives  we  have  not  i"  deal  with  a  constant  conoen 
tion.  but   with  a  concentration  rising  from  zero,  dui 
the  period  at  the  test,  until  tho  standard  tint  appeal    i  n 

the    paper. 

ih  Calculation  of  Heat  Tett  Tim  '"««  foregoing  dala. 
From    the    results    which    have    bin     obtained     above. 

and  a  knowledge  of  the  rati  nt  d  urrpo  ition  nt  an  ex- 
plosive, n  should  be  possible  to  obtain  a  formula  from 
which  to  calculate  the  heat  test  ol  Hm  explosive,  provided 
only    a     process    nf    decomposition    with    formation    ol 

mi  tie  peroxide  goes  on  during  the  test. 

From  the  glass  box  we  have  the  law  T        .   whi  n    tin 

conci  titration  is  maintained  constant. 

But  in  a  heat  test  tube  the  concentration — 

(1)  rises,  owing  to  the  decomposition  of  the  explosive; 
if  the  explosive  decomposes  at  a  constant  rate,*  then 

dc  =  rxdt .  .('! 

r  being  tho  rate  of  increase  in  concentration  in  the 
tube  due  to  decomposition.     And  it — 

(2)  falls,  owing  to  the  absorption  by  the  paper;  for  a 
constant  concentration  the  amount  absorbed  per  unit 
of  time  may  be  taken  as  constant. 

For  a  constant   concentration  (.',   the  amount    al. 

per  unit  of  time=  ^  =    £,  (since  T*=(,  ),   therefore  the 

rate  of  fall  in  concentration  due  to  absorption  is  shown  by 

<ic=-^dt (b) 

where   V  is  the  volume  of  the  vessel. 

Combining  (a)  and  (6)  (since  both  processes  go  on  at  the 

same  time)   we  get 


dc  =  (r^''>     .It    whence 


de 

QC 
KV 


=dt 


Now.  if  T  is  the  heat  test  time,  the  value  of  C  is  rT- 


.(c) 

Q 


Hence,  integrating  both  sides  of  equation  (c) 

f  C  fT 

O 
c      .  =        dt  where  C=rT- therefore 

QC  ^ 

Jo"     KV    JO 
r 


KV. 
log 

Q      6  r- 


O  (rT_0 


T 


-?* 


<J2       (irT 


r  + 


K.V*     KV 

By  putting   in   numerical    values    for  Q,   K.   \    and   r. 
T.   the  heat  test  time,  can  he  calculated. 
-« 1 
Q=135x  10     [.  whioh  depend  on  the  heat  test  paper. 
K=   31x  10     i 

V  =   the   unoccupied  volume  of   the    heat    test    tube 
=  18  c.c. 
r  =  the  rate  of  rise  in  concentration  ol  oitrogen  per- 
oxide in  the  heat   test   tube,  due  to  decompo- 
sition of  explosive.     This  can  be  oxpen ntally 

determined,  as  will  be  shown  bj 
""•"There  is  sufficient!  v  m    ~&  ground  fur  this  SeumptJoil      Tlui«. 

eve,,  at  a  temperatui I  ■-*'   •  "hen  U»  QuantM*  "i  iecom- 

positinn  prediuts  is  very  largely  in  excess  o  that  produced  under 
heat  test  conditions,  liergmann  and  Junk  found  (ZeB    f    angra 
Ch   1904.  p.  10781  that  up  to  3  hours  al  least  the  rate  of  orccm- 
podttion   of   gmuotton    was   onaccetaatvdi     the   lancottoa  was 
heated  in  u  tul>-  ol  »ir,  us  in  the.  heat  test. 
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It  should  be  pointed  out  that  the  above  equation  does 
not  take  into  a.  count  the  fact  that  the  temperature  to 
which  the  heat  tt-sx  paper  is  exposed  in  the  tube  might 
lnihience  the  time  of  reaction.  Booing  that  the  papers  are 
-di7«xi  :it  a  constant  temperature  of  20°  C.  To 
determine  the  point,  a  heat  test  to.be  wis  jacketed  as  to 
its  upper  portion,  and  explosives  tested  while  cold  water, 
and  also  while  water  near  the  boiling  point,  ran  through 
the  jacket.  No  differences  in  heat  test  were  obtained 
under  the  considerable  range  of  temperature  of  the  air 
surrounding  the  paper  thus  produced.  There  is  there- 
fore no  objection  to  applying  the  determinations  made 
in  the  class  box  to  explosives  heated  in  test  tubes.  .  The 
data  supporting  this  view  are  as  follows  : — 


Smokeless 
Powder. 


Heat  test  tube  jacketed : 


with  cold  water.        with  water  at  70'  C. 


A 

1. 


4' 

22J' 


4i' 

21' 


The  following  Table  II.  has  been  calculated  from  the 
last  equation  for  all  values  of  T  up  to  30  minutes.  The 
table  gives  for  each  heat  test  time  the  values  of  r,  in  milli- 

-6 
grams  x  10    of   nitrogen  peroxide  disengaged  per  unit  of 
volume  of  tube  from  the  explosive. 


Table  II. 

Rate  cf  rise  of  concentration  of  nitrogen  peroxide  in  heat 
test  lube,  dve  to  decomposition  of  an  explosive,  corre- 
sponding to  the  times  of  heat  test  given.  (Initial  lag 
in  heating  of  test  tube  Pot  taken  into  account). 


Heat  test 

Mgms 

r 
NO.  x  10-«. 

Time  (mins.) 

per  minute 

per  c.c.  of  airspace. 

1 

67-0 

2 

18-1 

3 

8-65 

4 

5-21 

5 

3-56 

6 

2-55 

7 

2-07 

8 

1-68 

9 

1-40 

10 

1-20 

11 

1-046 

12 

0-926 

IS 

0-829 

14 

0-749 

15 

0-683 

16 

0-627 

17 

0-580 

18 

0-539 

19 

0-503 

20 

0-472 

21 

0-444 

22 

0-419 

23 

0-397 

24 

0-377 

25 

0-359 

26 

■ 

27 

0-328 

28 

0-314 

29 

0-301 

30 

0-290 

Although,  only  approximate,  the  calculated  heat  testa 
may  be  used  to  ascertain  whether  the  nitric  peroxide 
liberated  during  the  heat  test  owes  its  existence  entirely 
to  a  process  of  decomposition,  ur  whether  the  heat  test- 
represents  the  sum  of  stored  up  products  which  have 
accumulated  in  the  explosive  by  slow  decomposition,  or 
wjhich  have  been  left  behind  owing  to  imperfect  purifica- 
tion, having  regard  always  to  the  physical  condition  of 
the  explosive. 

Up  to  the  present  the  proper  consideration  of  this 
subject    has    been    somewhat   neglected.     Many    workers 


have  been  inclined  to  regard  the  heat  test  time  as  being 
merely  the  time  required  for  the  elimination  by  the  explo- 
sive of  a  "trace"  of  nitric  peroxide,  without  regard  to 
the  quantitative  side  of  the  question. 

In  the  sequel,  guneotton,  nitroglycerine,  and  ungcla- 
tinised  mixtures  of  these,  will  he  treated  separately,  and 
the  actual  mechanism  of  the  heat  test  analysed. 

2.  Application  to  Guneotton. — Heat  tests  taken  with 
a  large  number  of  purified  guncottons  show  that  the  heat 
test  when  carried  out  under  the  proper  standard  con- 
ditions is  fairly  constant  at   15+or — 3  minutes  at  170°  F. 

Necessity  for  conditioning  guneotton. — Under  specifica- 
tion conditions  the  amount  of  water  present  in  the  sample 
tested  is  secured  by  exposing  the  guneotton  for  4  hours 
to  the  air.  Experiments  have  shown  that  only  an  ex- 
treme variation  in  the  amount  of  water  present  in  the 
guneotton  causes  a  variation  in  the  time  of  the  test  ;  but 
if  the  specification  conditions  of  exposure  are  properly 
carried  out  the  variation  in  the  amount  of  water  present 
would  not  be  appreciable. 

Table   HI. 


Percentage 

of 
moisture. 


Heat  test 

at 
170°  F. 


Eemarks. 


2-01 
0-82 


0-78 
2-0 


2-2 
0-6 


141' 
16i' 


Is'/ 
16' 


16*' 
20' 


55' 


Prepared  under  normal  conditions  of 

exposure. 
Another    portion    of    above    sample 

placed   in    cabinet   desiccator    over 

calcium  chloride  for  24  hours. 
After  3  days  over  calcium  chloride. 
Sample    taken    from    desiccator    and 

placed  under  bell  jar  over  water  for 

24  hours. 
Sample  over  water  for  14  days. 
Sample    then    taken    from    the  bulk 

which  had  been  dried  over  calcium 

chloride  in  vacuo  for  2  days. 
Sample    taken    from    the    bulk    dried 

over  phosphoric  anhydride  in  vacuo 

24  hours. 


The  figures  given  in  this  table  point  to  the  danger  of 
accepting  such  results  without  taking  sufficient  account 
of  the  preliminary  treatment  of  exposure  to  air.  The 
effect  of  this  is  to  permit  the  guneotton  to  take  up  a 
quantity  of  water  sufficient  to  prevent  the  drying  of  the 
heat  test  paper.  If  the  exposure  be  sufficient,  the  gun- 
cotton  cannot  take  up  more  than  a  certain  proportion  of 
water,  the  quantity,  as  is  shown  by  Will  (Mitt.  Zentral- 
stelle,  1904.  IV,  1—33  ;  this  J.,  1905,  24,  148)  being  a 
function  of  the  degree  of  nitration.  If  the  guneotton 
be  very  wet  through  imperfect  drying  or  insufficient 
exposure,  thereby  leaving  adherent  water,  the  heat  test 
is  prolonged  and  unsatisfactory,  a  diffused  band  being 
obtained,  with  a  large  excess  of  moisture  visible  in  the 
cold  part  of  the  tube.  As  a  further  example  of  the  neces- 
sity for  having  the  normal  or  constitutional  quantity  of 
water  in  the  guneotton,  the  following  experiment  may 
be  quoted. 

Heat  test  at  170"  F. 

Normally  exposed    15' 

Dried  4  hours  at  80'  C,  and  cooled  in  desiccator 25' 

Sample  of  the  same  with  some  damp  Jena  glass  wool 

over  the  guneotton    14J' 

In  order  to  ascertain  whether  the  heat  test  time  in  the 
case  of  a  stable  guneotton  was  sufficient  for  the  production 
of  the  standard  tint  on  an  Abel  paper  by  the  decomposition 
of  the  explosive,  the  calculation  has  been  carried  out  in 
accordance  with  the  equation  given  above. 

Determination  of  the  rate  of  heating  in  the  test  tube. 
The  necessity  of  taking  into  account  the  fact  that  a  heat 
test  tube  requires  some  minutes  to  rise  to  the  temperature 
of  the  bath  was  pointed  out  by  Guttmann  (this  Journal, 
1897,  16,  290).  In  the  present  work  the  rate  of  heating 
of  tubes  of  guneotton  under  test  conditions  was  observed 
when  the  bath  was  maintained  at  constant  temperatures 
of  110°,  120°,  140°,  160°,  170°  F.  In  carrying  this  out, 
however,  it  was  decided  not  to  use  a  mercurial  thermometer 
to  measure  the  rise  of  temperature,  since  on  account  of  the 
large  mass  of  the   bulb  a  considerable   amount  of   heat 
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might  be  eonduotod  awa]  i ■  thi  explosive.    Thi 

peral  d  bj  means  d  a  verj  imall  i  hermo- 

jnnotion   oi   ooppet  and   eureka   wire  embedded    in   the 
guncotton.     Bj  moans  of  a  dolioate  galvanomeb 
wore  taken  at  interval   of  IS  and  the  curves  (Pig7l) 

m  re  plotted. 
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Fig.  1. 

I  i  ■   e  ourves  show  that  in  all  oai i  time  must 

elapse   before   tin-    tiil»'    rises  to  the  temperature  of   the 

Allowance  must  therefore  lie  made  for  the  lag  caused 
by  I  he  time  of  heating  up  of  the  tube.  This  will  be  dealt 
with  below. 

nation  of  exterpolation-formtda  for  tin    decomposition 
of  guncotton. 

When  guncotton  ia  subjected  to  thorough  purification 
by  an  appropriate  method  of  boiling  (Cf.  Robertson, 
J.S.C.I.  1906,  25,  621)  its  rate  of  decomposition  when 
subjei  ted  to  the  Will  teal  (2.  Mitt.,  Zentralsti  i  is  oonetant. 

The  quantity  of  nitrogen  disengaged  was  indicated  by 
\\  ill,  who  put  forward  the  equation 

log    N=8-84221     22-867  ■  0-9832  j 

but  it  has  been  long  recognised  that  the  simpler  law  of  a 
doubling  of  the  rate  of  decomposition  for  every  -">0  C. 
(suggested  by  (Juttmann  from  heat  test  considerations 
[loc.    cit.])  tits  the  results  equally   well.      We  thus    have 

log  X--       8-5041     0-060206  A 
X  being  the  number  of  milligrammes  of  N  evolved    per 
quarter  hour  bj  2-5  grammes  of  guncotton. 

In  calculating  these  figures  we  have  taken  as  a   basii 

the  result  of  a  large  number  of  determinal :   that  --.'> 

i  stable  guncotton  yield  0-42  milligrammes  of  N 
per  quarter  hour  at  136°  C. 

The  following  Table  l\\  shows  Hip  rate  at  which  gun- 
cotton  decomposes  at  different  temperatures. 

Table  IV. 


Temperature, 
Centigrade. 

Milligrammes    .\    per    quarter 
hour  from  2-5  grammes  of  gun- 
cotton 

130 
125" 

76*-7  I      L70"  !    | 

0-42 

00i  1 

,1-1    r. 

Calculation  of  Htut  Test  of  stabL  according  to  (1). 

The  specification  quantity  of  guncotton  taken  in  a 
heal  teal  is  1-33  grm-.  (20  grains),  and  this  is  heated  at 
170°  F.  (76-7"  C).  The  uitrii  peroxide  given  off  is  dis- 
tributed through  IS  ccm.  of  aa?  in  the  heat  test  tube. 

The  value  of  r  at  7t>-7  =  C.  (see  Table  IV.)  is  therefore 

0-000130x*fxgxixi  = 

0  sj  *  10     mgrms  of  NOj  per  min.  p'  r  c.c. 


The  values  of  r  at  other  temperatures  maj   I"   obtained 
from  i  in-  follow  ing  equation 

_       0U6II20BA  —  10-89276 

where  ii   is  i be  tempi  ratun    In  ci    tigradi  di  zn  • 

In  i. rile'  to  oali  ulate  what  the  lag  a  temperature 

"ill  be,  tin-  value  of  r  at  oa  ,.,.  ,i  from 
the  above  equation. 

We  iiin-  arrive  at  the  following  tabic: — 
Tabu    \ 
Beating  <>/  Guncotton  nt  I7n   /•'. 


lime  triun 

Temperature  In 

r 

<■ mvllll'Ilt, 

i 

■  „-* 

seconds. 

IIIL'MIIS.     X  10 

15 

27-8 

•oooa 

30 

4U 

i  - 

l  |. 

ISO 

51-5 

75 

55-6 

hi 

57-2 

•056 

105 

50-4 

•076 

120 

112-2 

■118 

136 

63-9 

•143 

1 50 

64-7 

•159 

180 

H7-2 

•225 

210 

69-4 

■Jin 

710 

270 

72-S 

•490 



78-a 

•547 

880 

71-2 

•595 

880 

74-7 

■638 

31)11 

75-0 

■662 

l  10 

75-3 

•893 

(80 

76-6 

•722 

540 

7II-1 

•774 

660 

70-7 

•841   Bath  temp. 

The  temperature  of  the  guncotton  was  practically  equal 
to  that  of  the  bath  at  the  end  of  Omins.  If  therefore  the 
values  of  r  are  plotted  against  time'we  find  that  by  integra- 
tion the  sum  up  to  !»  minutes  is  3-7'iX  10  mgrms.  of  nitric 
pi  roxide. 

But  if  the  guncotton  had  remained  steadily  at  the  final 
temperature  (76-1°  C.)  from  the  commencement,  the  total 
amount  of  nitric  peroxide  would  have  been  produced  in 
3-7oy0-77=4-9  ruins.  Heme  the  lag  is  y — 4-'J=4-l  mine. 
By  a  similar  method  the  lag  at  other  temperatures  may  be 
computed,  as  follows  : — 


Table  VI. 


Degn  -     I 
210 

4  70 
160 
150 
120 


Mmiiti 

4-n 
4-t 

4 

4 

3 


(  ompari  an  oj  results  obtained  with  th  calculated  results. 

It  is  thus  possible  tocalculate  the  heat  t<  -i  oi  .i  gui 
il  any  temperature.     From  the  above  equation  the  value 
of  r  is  obtained  and  the  time  corresponding  to  this  is  found 
by  reference  to  Table  I[. 

To  the  resulting  time  is  added  the  amount  of  lair.    The 
following  tabic  iaiison  betwi  lults 

obtained  by  calculation  an. I  I  .  ient 

Tun. i.   VII 


I'll,,, 

slated 

"C. 

r. 

from 

time. 

tin,. 

table  II 

70 

27' 

4' 

72 

11-4  1 

21'-5 

4' 

25'  25}' 

74 

0-59 

17- 

4' 

21' 

2i'  2i  r 

76-7 

D.-4 

4' 

17" 

15' 

79-5 

1-.4 

4' 

14' 

12' 

-2-25 

1-81 

7  5 

4' 

115 

114' 

100- 

21-26 

l'-75 

*i' 

- 

41' 

Tests  were  also  carried  out  with  quantities   I.   -   than 
those  given  in  the  specification       In  tl  ,te  of 
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•  been  determined,  but  it  ie  obvious  that  the 

las  a 

when  half  the  ordinate  heat  tost  quantity  is  heated 
at  17u  F., the  tost  is  obtained  in  22  minutes:  calculated 
time  [no  \.\z<  22  mins.  Half  .i  gramme  i  f  guncotton  was 
also  tested  at  100°  C.  and  gave  41   and  peas  the 

calculated  time  (no  li- 
lt  is  to  be  noted  that  guncottons  which  remain  non- 
itile  catalys  itnial,  1-902,  21. 

and  1909,  28.  167)  give  much  the  same  heat  tests  as 
the  stable  guncottons  referred  to  in  the  present  work. 
This  is  owing  to  the  fact  that  the  initial  decomposition  of 
such  guncottons  is  not  accelerated  by  the  catalyser. 
By  the  Will  test  even  at  135'  C.  such  guncottons  may  be 
heated  for  IS  minutes  to  13  minutes  before  an  accelerated 
rate  of  dcconip-  -   in. 

Kxperiments  u-ith  out  (o)  if  Us  heat  test 

is  din  to  dissolved  nitric  peroxide  or  (6)  to  form   adven- 
titious removable  impurity. 

s>  determine  whether  the  heat  test  of  guncotton  is 
due  to  dissolved  nitric  peroxide  the  following  experiments 
irried  out. 

1.  An  attempt  was  made  to  improve  the  heat  test  of 
guncotton  by  prolonged  storage  in  vacuo  over  caustic 
potash. 

A  Bample  of  guncotton  was  prepared  in  the  usual  way 
for  heat  test.  After  the  customary  IS  minutes'  heating  at 
50°  C.  it  was  divided  into  two  portions.  A  and  B. 

Portion  A  was  exposed  for  4  hours,  and  heat  tested.  It 
gave  two  results  of  15,  15  minutes. 

Portion  B  was  placed  m  vacuo  over  KOH  for  one  week 
at  411  C  At  the  end  of  that  time  it  was  exposed  for 
4  hours  to  the  air  and  heat  tested  again.  The  refills 
obtained  were  15.  151  minutes. 

It  was  therefore  apparent  that  guncotton  contains 
no  easily  removable  X02  in  solution,  or  an  improved 
heat  test  would  have  I  ecu  obtained. 

2.  Some  guncotton  was  prepared  in  the  usual  way  for 
t  he  following  series  of  continuous  heat  tests. 

Two  tubes  of  guncotton  were  first  heat-tested  (at  170°  F.). 

The  times  obtained  were  131,  14  minutes.     The  tubes  were 

taken  off  the  bath  and  set  aside  to  cool,  with  the  corks 

(and  D  inserted,  for  about  18  hours.     Ihe  corks 

then   removed   and    the    air  in   the    tubes   changed. 

i   i  apers  were  inserted  and  the  tubes  put  on  again  for 

test       The  times  obtained  were  9£,  9  minutes. 

Clearly  more  NOg  is  now  present  inside  the  test  tube 

than  in  the  previous  test,  and  it  cannot  have  arisen  from 

anything  but  the  decomposition  of  the  guncotton. 

In  order  to  prove  that  this  lower  test  is  due  to  the 
retention  by  the  guncotton  of  seme  of  the  X02  formed  in 
the  previous  heat  test  the  two  tubes  were  then  treated 
separately  as  follows  : — 

A.  B. 

1.  Removed   bom   beat  test        1.  Connected  heat  test  tuhe 

bath,  disconnected  cork,  and  to  vacuum  and  kept  on  heat 
cooled  for  15  minutes  in  all  test  bath  for  1  hour.  Then 
l'ut    in    fresh    paper   aip'l    beat-    allowed  to  cool  in  vacuo  for  15 

tested  again,  minutes      l'ut    in    fresh    paper 

Time,  »j  n.  and  heat-ti  it  d 

-    I  Time.  13}  minutes. 

Tim-.  8  mil 

its  that  when   the  products  of  decom- 
ntact  with  thi  gunt  otton  thi 
■  ibl  aim  d. 
1  i ,  in  B  it  is  aeen  that  i'  ■  tube  which  has  given  alow 
test  on  reheating  is  evacuated  and  heated,  the  adhering 
products  Lan   be  removed  and    a  result   approximating 
to  the  original  heat  test  is  obtained. 

It  may  be  concluded  from  thi   ■   i  cperiments  that  nor- 
mally prepared  guncotton  of  a  heat  test  of  15  minutes  at 
I  7i i    F.  does  not  contain  any  appreciable  quantity  of  nitric 
r     ids  in  solution. 

(b)  To  tist  the  view  held  by  some  that  the  heat,  test 
indication  is  the  result  of  the  presence  of  some  small  adven- 
titious and  removable  impurity,  the  following  experiments 
were  carried  out. 

Pport  of  the  view  that  the  decomposition  of  a  trace 
of  impurity  left  in  the  guncotton,  and  of  little  moment 
in  regard  to  tin  real  stability  of  the  substance,  is  the  cause 


of  the  heat  tost  indication,  experiments  have  been 
adduced  from  time  to  time  in  which  the  explosive 
is  subjected  to  a  eontinuous  test  ;  that  is,  the  tube  is 
kept  in  the  bath  and  fresh  heat  test  papers  are  inserted 
as  those  in  position  come  up  to  tint.)  Under  these  circum- 
-taiices  a  fall  occurs  bi  heat  test,  followed  later  by  a  rise. 
This  rise,  however.does  not  by  any  means  indicate  that  the 
guncotton  is  getting  more  stable  by  the  elimination  of 
an  impurity,  but  is  simply  due  to  the  desiccation  of  the 
heat  test  paper  by  the  dried  and  heated  guncotton  in  the 
tube.  When  a  trace  of  moisture  is  added  to  the  tube  at  this 
stage,  the  paper  resumes  its  normal  ability  to  react  with 
tin- nitrous  acid  present,  and  a  prompt  fall  in  heat  test 
occurs.  The  necessity  for  avoiding  an  excessive  desiccation 
of  the  paper  has  been  referred  to  already  (page  132).  The 
results  of  the  experiments  which  bring  this  out  arc  as 
follows  : — 

Table  VIII. 

Continuous  Heat  Teste  of  Guncotton. 

Guncotton  at  start  exposed  in  specification  manner. 


Expt.  I. 

Expt    II. 

15'  (normal  test,  with  small  plug 

14}' 

(normal  test). 

of  Jena  glass  wool  on  top 

5'    of  guncotton). 

41' 

«i' 

4' 

8' 

2f 

2}' 

3i' 

3' 

21' 

3' 

3J' 

2}' 

51' 

41' 

6' 

«}' 

61' 

«' 

51' 

8}' 

91' 

9' 

71' 

8' 

91' 

91' 

9' 

(plug  of  damp  glass  wool 
dropped  in). 

4}'  (1  drop  of  water  dropped  on 

6' 

to  glass  wool). 

31' 

SJ' 

31' 

H' 

3.  Application  to  nitroglycerine.  Importance  of  consider- 
,  ing the  liquid  state. — In  the  ordinary  method  of  heat  testing 
nitroglycerine,  50  grains  (2  c.c. )  of  the  explosive  are  used, 
and  this  by  virtue  of  its  liquid  character  remain?  in  bulk 
at  the  bottom  of  the  heat  test  tube,  the  only  exposed  surface 
being  the  meniscus  of  the  liquid.  Consequently,  on  heating, 
if  there  is  any  nitric  peroxide  formed,  it  will  distribute 
itself  between  the  liquid  and  the  gas  in  proportion  to  the 
solution-pressure  of  the  liquid  with  respect  to  nitric 
peroxide  at  the  particular  temperature. 

In  an  actual  heat  test  of  nitroglycerine,  there  will  be  a 
gradual  How  of  nitric  peroxide,  as  it  is  liberated,  from 
the  liquid  to  the  gas  above,  the  liquid  however,  retaining 
all  the  time  a  definite  quantity  of  the  nitric  peroxide  in 
solution.  It  is  obvious  that  the  higher  the  temperature 
at  which  the  test  is  carried  out,  the  smaller  the  amount  of 
nitric  peroxide  which  remains  in  solution  in  the  nitro- 
glycerine. 

From  the  fact  that  nitroglycerine  decomposes  at  about 
ten  times  the  rate  of  guncotton  (Robertson,  J.  C.  S.,  1909, 
45.  1248)  and  that  the  quantity  used  in  a  heat  test 
is  double,  whilst  the  temperature  of  the  test  is 
10  I  higher,  it  would  be  expected  that  if  all  the  nitric 
I    liberated  un  t pa--  into  the  gas  in  the  heat 

lest    tuhe   III.'    heal    l.-l      would    lie  far   lower  than   that  of 

guncotton.     In   actual   practice,   however,    nitroglycerine 
usually  has  a  heat  test  ofal t  20- minutes  at  180°  F. 

When,  however,  precautions  are  taken  to  increase  the 
surface  of  the  nitroglycerine,  by  comminution  on  purified 
silu  a  wool,  much  lowei  heat  tests  arc  obtained  even  with 
i  onsideral  !;.  smaller  quantities  than  60  grains  (3-2  grms.). 

Experiments  on  comminution  of  nitroglycerine. — The  glass 
wool  made  from  ordinary  soda  glass  cannot  be  used 
for  the  purpose  of  comminuting  nitroglycerine,  owing  to 
its  alkaline  character.  Thus,  when  1-8  grms.  of  ordinary 
Boda-glass  woo]  were  introduced  into  3-2  grms.  of  nitro- 
glyt  en  ue  and  the  mixture  heat  tested  at  180°  F.,  a  very  high 
heat    test    was   obtained. 

Nitroglycerine  alone 17  minutes. 

,,  +  soda-glass  wool  60         ,, 
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The    same   quantity  ol    the    wool,    on    titration    with 

i         H..Si  >4  with  ioclcoain  indicator,  «:!■■  found  to  <  < »i i - 

lam   I  nigrm.  of  alkal  Nat  IH).     I » i  Mm  u11  ii  - 

I  in   pui  if)  ng  wool  made  from  Jena 

,  which  iu  the  drastic  purification  employed  is  partially 

ited,    « :t  h    hi. •lain. ii    .  I    a     -mill    quant  ity    <  >t 

oxide  of  iron. 

,i  large  number  of  trials.  .1  was  found  thai  non- 
tive  wo, .I  could  be  made  from  Bilioa  rod  which  w« 
drawn  off  in  an  oxyh)  icon  toarapidlj  revolving 

dram.     I1  led  with  acid  and  alkali,  ami  put 

by  boiling  with  distilled  water  until  the  washings  were 
perfectly  neutral. 

Ii  was  found  thai  in  the  process  of  comminution  oarc 
wis  necessary  to  prevent  felting  ..i  the  nitroglycerine  by 
■mall  fragments  of  wool  This  was  partialh  ovexoomi  bj 
using  tlir  latter  in  tin-  form  i'(  long  parallel  fibres,  but  even 
thru  ii  was  found  difficult  to  introduce  tin-  long  fibres  into 
tin-  heal  list  tube  without  smearing  tin-  upper  portion  of 
tin'  walls  nf  thv  tube  with  nitroglycerine.  Finally  the 
following  process  was  adopted  : 

.  lean  ed  and  purifii  .1  bo  as  in  remain  in 
the  form  of  parallel  bundles  of  fibres  about  l  Soma.  long. 
Two  grammes  of  silica  wool  are  weighed  int..  a  carefully 
cleaned  pori  i  Inn  basin,  ami  0*5  ...      0-8  gnn.  (or  in  some 

i    half  this  quantity)  of  nitroglycerine  allowed tofallu] 

it  drop  by  drop,  and  preferably  on  the  ends  ed  the  fibre 
it  then  spreads  throughout  their  length  by  capillarity. 
i-  thru  taken  t"  smear  the  fibres  as  thoroughly  as 
possible  with  the  nitroglycerine  without  either  breaking  or 
entangling  them.  When  this  is  accomplished, the  fibres 
an  broken  into  lengths  of  about  1  em.  by  means  of  a  glass 
rod  with  a  tint  end.  The  small  bundles  are  then  thoroughly 
mixed  and  entangled  without  further  breaking.  The) 
then  dropped  into  a  heat  test  tube  ami  pressed  lightly 
down. 

It  was  found  that  the  bull;  of  silica  wool  convenient  for 
the  test  was  two  grms.  In  some  eases,  however,  I  '!.'  I 
amounts  of  both  wool  and  nitroglycerine  were  used. 

The  following  experiments  illustrate  the  effect  of  such 
cinminution. 
Heat     test     of    nitroglycerine    i',i-2    gnus.)    (specification) 

17  mills,  at  ISO    F. 
Heat     tot     of    nitroglycerin!     it's    gnus).    !!•  mine,  at 

ISO    I 
■2  grms.  silica  wool,  0-8  gnn.   N.G     5  mine,  at  180°  F. 
o)  '/..     rati    ../    ht  utiti'/    in    t< ../    tiili> .. 
The  t.it.  ol  boating  "t  test  tubes  containing  2  grms.  of  silica 
wool  and  0*8  grm  ..t  nitroglycerin!  was  determined  bythe 
same  method  as  tint  used  in  th.   ...  e  of  L'uncotton  (p.  Hi). 

The  results  ate  shown  plotted  in  the  curves.  Fig.  -. 
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much  nearer  the  actual  heat  test  temperature  (82*2°  C.) 

than  i     the  i  a      r  ton.  i  Ii. .1"  rtaon,  toe.  eit.). 

Bj  estimation  ol  total  nitrogen,  chocked  by  thi 

i  existing  o-  nitrogen  per- 
oxide,  ii    was  found  that    the   result       bowed  a  uniform 

>-.'  witli  rise    of  temperature,  obeying  the  Ian 

\  10  '   •   '■  w  In    I.  I.    Iilji.    I    it  ill. 

a=7-32163, 

I,      0080208,    and 

\     mgrm.    nitrogen    evolved    per 

quart*  I   hour  from  2 

Ol        I'll    lllgl'.    I     .1    llll 

This  equation  can  readilj  bt  t hfied  to  give  as  th.-  rate 

..I  .  on. .  i iii. 1 1 1. ii i  it  i  1. 1  \u.  in  a  heat  test  tube  when 

0*8  grannm     .I  1 1 1 1 1 1  .glycerine  are  heated  at  any  temp 
ture.     We  thus  get :  — 

0  000206  a—  9-731231 

The  following  til. I.    -hows  the  value  of  r  foi  different 
temperatures  and  quantities  of  nitroglycerine. 

Tahli:    IX. 


Fig.  2. 

It  will  be  observed  that  they  are  very  similar  to  those 
for  guncotton.  but  that  the  alii  i  wool  rises  to  the  bath 
temperature    rather    more    rapidly    than  the  guncotton. 

Calculation  oj  I /<    //■  .  —  The  rate 

of  decomposition  <-f  nitroglycerine  has  been  determined 
experimentally  down  to  a  temperature  (90°  C.)  which  is 


i   .",.    i'.     Temp.C. 


Vain.-  ..I  r  iii  milligrams  per  minute  for 
different  weighfs  of  Nitroglycerine 


0-8  grm. 


0-4  grm. 


0-1  grm. 


6 

0 

180' 

H->°-2 

li. -1  ■ 

10 

8-2  x  10 

2-05  x  10 

ir.r 

96°-7 

7-69 

3-84 

0-98 

160' 

71    -1 

3-54 

1-77       .. 

0-44        ,, 

150" 

05°-6 

1-65 

0-82       .. 

n-'jii 

140" 

60° -0 

0-76 

" 

0-38       ,. 

0-09        ., 

Smcc  the  ipiantit\  of  silica  wool  present  will  determine 
the  rate  of  heating,  the  amount  of  lag  will  be  practically 
the  same  for  the  different  quantities  of  nitroglycerine  used. 

This  was  calculated  in  a  manner  similar  to  that  em- 
ployed for  guncotton,  with  the  following  results:  — 

Table    X. 
Temperature  F.  Minutes. 


180* 
170' 

h.u 
r.ii- 

14" 


3-7 
3-5 
3-0 
2-5 


From  the  above  material  the  theoretical  heat  test  of  any 

quantity   of   nitroglycerine   at    any   temperature   can    be 

ascertained  by  referring  to  th  for  r  (Table  IX.)  and 

then  to  the  time  corresponding  to  thi    i  valui  a    Bhownin 

!     II  (page  132). 

To  this  time  is  added  the  amount  of  the  lag  given  above 
(Table  X). 

Thus,  if  0.4  grm.  of  nitroglycerine  are  heated  at  150°  F., 

thi  value  of  r  is  0-82x10  Referring  to  Table  11.  we 
see  that  this  vain.-  corresponds  to  a  timi  of  a  little  over 
13  minutes  (say  13)  minute 

The  lag  given  above  is  2"S  minutes.  Hen.'  the  heat 
test   should  be  loj  minutes. 

Com)' 

lifts,     In     carrying    out    heat    tests    of    nitroglyci 
.:     anted  on  sili<  i  wool  it  is  found  that  a  very  satis- 
factorj      .   ■  '  merit     between     theoretical    and    observed 
value-  ..in  bi    obta  ned    it   high  tem]  At  lower 

ti however,   the  degree  of  iminution  ob 

lamed  pi  I    part   iii   the  a.  t tial 

result.      With  experience   it    is   possible   to   get    !| 
proxiinations    to    the    theoretical    values    at    tempera! 
at  low  as  150    F.     It  i    that  at  this  tempei 

the  solubility  of    the  N02  in  the  ni  i  itself   is 

factor.     Possibly  this  will  account  for  the  fact 
that  if  a  tube  of  comminuti  erine  is  heated  until 

the  lest  paper  is  just  up  to  standard 
taken  off  tne  bath  and  allowed  to  cool,  the  colour  disap] 
rapidly,  just  as  it  would  if  the  test  paper  in  an  ordinary 
h.  it   test   were  taken  out  and  bung  in  air.     Tin's  would 
show     that     the    concentration    of     the    NOg    is    rapidly 
diminished  bv  reabsorptiou  in  the  nitrogly. 

The  following  table  of  experiments   shows  the  results 
ompared  with  th    calculated  values. 
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180 

«•! 

6' 

loug  fibres. 

- 

a 

0-8 

zr 

180 

n 

6' 

ii  -r  ob- 
Berver) 

■' 

■-- 

1411 

86' 

16|' 

long  fibres. 

■I 

■' 

- 

27' 

- 

6' 

6' 

,.        .. 

'J 

0-8 

■:  7 

ISO 

14' 

- 

i. 

■• 

0-4 

w 

160 

20' 

10    ' 

•  > 

7 

•> 

0-4 

■J  7 

160 

20 1 ' 

short  fibres. 

9 

a 

11-4 

27' 

100 

lOf 

10   ' 

,, 

•.• 

■> 

0-8 

17' 

180 

5J' 

6' 

long  fibres. 

0 

2 

n-8 

17 

160 

8' 

8* 

.1 

■> 

0-8 

17' 

1411 

19' 

lfil' 

M                 M 

■• 

0-8 

17' 

170 

7' 

7' 

i, 

2 

0-8 

17 

150 

BO' 

.. 

14 

•> 

0-4 

17' 

160 

141' 

•• 

10 

■> 

0-4 

17' 

160 

18' 

short  nbres 
u  specifled 

10 

2 

II  4 

17' 

180 

6' 

7' 

•  1                 M 

17 

8 

0-4 

17' 

150 

17' 

16' 

.. 

18 

•> 

11-4 

17' 

150 

151' 

16' 

.1                 •• 

4 

0-8 

17' 

140 

14' 

164' 

•  1                 •• 

20 

0 

n-4 

17' 

1411 

38' 

25' 

II 

21 

•> 

0-4 

17" 

140 

35' 

25' 

..                 »■ 

.... 

-i 

n-4 

17' 

150 

18' 

16' 

,, 

■  ■ 

0-4 

151' 

160 

17.' 

in 

silica  n  covrd. 

[once  used  : 

felting) 

o 

0-4 

154' 

160 

ISi' 

10J' 

.is  specifled 

•J'. 

2 

0-4 

15f 

160 

16' 

in  • 
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Experiments   on    the    infiuena   of   dissolved  nitric  per- 
.,■    th.    Heat  Test  o/ Nitroglycerine.     The  possibility 
.    in  nitroglycerine  of  dissolved  nitric  per- 
ms dealt  with  by  a  method  similar  to  that  applied 
to  guncotton. 

Nitroglycerine  is  an  excellent  solvent  for  nitric  peroxide, 

and  evidence  of  its  containing  that  gas  in  solution  might   ( 

be  expected  from  the  fact  that  its  rate  of  decomposition 

is  about  ten  timi  guncotton,  as  has  already  been 

:        I  of  the  following  series  of  experiments 

.i! id  serve  to  show  that  the  Abel  heat   j 
n<     applied    to    uncomminntcd    nitroglycerine,    is 
dent  to  a  considerable  extent  on  the  amount  of  nitric    i 
peroxide  already  in  solution  in  the  nitroglycerine. 

I    Elimination   of   nitric   peroxidi    on   standing.     It    is 

well  known  that  when  samples  of  nil  roglyi  erine  are  allowed 

tand    in    gutta-percha   bottles,  the    heat    test    rises, 

conni  of  the  absorption  of  nitric  peroxide 

e  gutta  percha.     Exposure  to  the  air  in  a  non-re- 

of  large  surface  will  often  bring  up  the  heat 

Exampli     are: —  Alter  24  hours  exposed 

Before  exposure,     to  pure  air  in  platinum  dish. 

10'  ..  ..  161' 

IS'  ..  ..  17' 

2.  Elimi  Uric  peroxide  by  warming.-  Samples 

■  •f  nitroglycerine   wen    filtered  and  divided  into  two  por- 

Orn  t-tested,  whilst  the  other  was 

(0    C.  for  30  minute:  on  a 

water  bath,  and  Ihen  tested.     Results:  — 

heating.        Heal  test  after  heating. 
Iff  . .  26' 

32" 

81' 

low 

high    tab  test. 

Table 


3.  Elimination  o/  nitric  peroxide  by  air-blomng. — 1h 
many  cases  the  lieal  test  of  nitroglycerine  may  lie  ini 
proved    by    blowing    air    through    it.     Examples    arc : — 

Before  blowing.                                After  blowing. 
13'         18' 

4.  The  following  experiment  shows  conclusively  that  in 
an  ordinary  Abel  heat  test  there  is  an  increase  in  tlir 
amount  of  free  NOj  in  the  heat  test  tube. 

A  sample  of  nitroglycerine  was  heat -tested  and  a  tc  I 
16J  minutes  obtained.  Tile  tube  was  allowed  to  cool 
completely  with  the  cork  left  in.  When  cooling  was  com- 
plete the  test  paper  was  changed  and  the  nitroglycerine 
re-tested.  Result  :  10  minutes.  A  further  test,  aftci 
cooling,  was  made,  with  a  result  of  6  minutes. 

The  lower  test  can  only  mean  that  the  solution-pressure 
of  nitric  peroxide  in  the  nitroglycerine  has  increased. 

The  sample,  exposed  in  a  platinum  dish,  was  now  placed 
in  a  vacuum  over  KOH  overnight,  and  retested  in  tbr 
morning.  Result  :  13  minutes.  Finally,  after  two 
more  days'  evacuation,  the  test  rose  to  32  minutes,  showing 
that  the  nitric  peroxide  previously  liberated  can  be  re- 
moved by  evacuation. 

5.  When  the  same  experiment  was  carried  out  with 
the  nitroglycerine  comminuted  on  silica  wool,  a  very  slight 
difference  was  observed. 

In  the  case  of  3'2  grins,  nitroglycerine  comminuted  on 
5  grms.  of  silica  wool,  the  heat  test  only  rose  half  a  minute, 
from  4i  minutes  to  5  minutes. 

It  is  thus  very  clear  that,  in  the  usual  method  of  heat 
testing  purified  nitroglycerine,  little  indication  of  the  real 
decomposition  of  the  explosive  is  obtained,  but  rather 
an  index  of  the  amount  of  dissolved  nitric  peroxide.  Th" 
latter  fluctuates  considerably  as  the  methods  of  storage  of 
tire  explosive  vary,  but  if  it  does  not  become  absorbed  by 
the  containing  vessel  its  concentration  may  increase,  on 
account  of  the  slow  decomposition  of  the  nitroglycerine  itself. 

6.  Application  to  Mechanical  Mixtures  of  Guncotton  arid 
Nitroglycerine. — The  heat  test  of  these  mixtures,  techni- 
cally termed  "  pastes."  has  always  been  regarded  as 
somewhat  anomalous.  Jacque  (Zeit.  f.  d.  g.  Schiess-u. 
Sprengstofiwesen,  1,  1906,  396),  says :  "  For  example. 
a  guncotton  gives  me  25  'minutes  with  the  Abel  test  at 
80°C.  ;  a  nitroglycerine  gives  half  an  hour  by  the  same 
test  at  72°  ;  I  mix  the  two  bodies,  and  I  take  a  test  of 
them.  I  find  12  minutes  at  70°.  .  .  .  Am  I  justified 
in  concluding  that  the  simple  act  of  mixing  the  nitro- 
cellulose with  the  nitroglycerine  and  the  water  is  the  cause 
of  the  instability  of  the  substance  ?  "  Guttmann  al-o 
(Cantor  Lectures,  J.R.S.A.,  1909,  175)  calls  attention 
to  this  effect. 

An  actual  example,  in  which  the  heat  test  was  applied 
to  the  ingredients  in  the  quantities  used  for  the  mixture, 
may  be  quoted. 

The  ingredients  were  nitroglycerine  of  19'  heat  test  at 
180°  F.  for  32  grms.,  and  guncotton  of  16i'  at  170°  F.  for 
the  usual  13  grms.  Under  the  conditions  of  the  ex- 
periment, IP'S  grm.  of  this  nitroglycerine  gave  35'  heat 
i««t  at  ITU  1'..  and  0'8  grm.  of  this  guncotton  gave  68' 
[as  dried  from  oven)  beat  test  at  170°  F.  The  mixture, 
however   (1'6  grms.),  gave  a  heat  test  of  19'  at  170°  F. 

Tin  effect  of  mixing  guncotton  with  nitroglycerine  was 
more  closely  followed  up  by  testing  mixtures  containing 
bhree  guncottons  of  different  types.  These  were:  A.  a 
guncotton  containing  0'15  per  cent,  oi  alkaline  matter  as 
calcium  carbonate,  B.  a  neutral  guncotton,  and  C,  a  gun- 
cotton  containing  0  7   pi  r    cent,  of  sulphuric  acid  as  sul- 

XII 


II    it        :     of   ill   redients. 

IFi-iii   tei '-  "i   m 
Nitroglycerine, 

total 

weight 

1     UlllllrS. 

Nitro- 

11,•  ll 

glycerine           Guncotton 

jrms.) 

per  cent. 
Guncotton, 

97-5 

95 

90 

80 

70 

60 

I .  i  cent. 

2-5 

5 

10 

20 

30 

40 

A 

At    170°F. 

- 

17' 

__ 

120' 

36' 

19' 

16' 

U  180*]                     19' 

— 

81' 

:i2' 

86' 

28' 

1?' 

13' 

B 

U    17II'  1                       — 

17' 

10' 

At    180    I                   14J' 

— 

— 

15' 

38' 

13' 

— 

w 

| 

At    170"  I                    — 

16' 

— 

— 

40' 

11' 

7' 

5' 
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It  uill  lir  seen  i hut  in  all  oases  n  i ise  in  heal  U  si  > 

adding   small    proportions  ol   guncotton     bnl 

thai  this  i  oeded  bj  a  lull      It  was  notioed  that 

urrt'd  when  sufficient  guncotton  was  added  to 

.  ii 1 1  the  meniscua  "I  tho  liquid  nitrogfj   ei  ini        \b  the 

■  "in »  ci  imminuted,  i  he 

dei  lined. 

The  initial  rise,  during  the  existence  ol   the  unbroken 

,vas  at    first   attributed  to  the  presence  oi  the 

ii  ii  \   in  alkaline  mat  ter  in  the  guncot  ton.     'I  he 

.  (Ti-«  t  was  obtained,  however,  with  a  guncotton  (B) 

quite  free  from  alkali,  and  it  therefore  became  neceesarj 

-    othei  explanations.     These  maj    bo  found  in  the 

lowering   of   the   solution  pn  isure   of   nitric    peroxide    is 

nitroglycerine    by    the   suspended    guncotton,    whioh    has 

iprcciable,  though  feeble,  affinity   for  nitric  peroxide 

m  work  b)   Dr.  R.  C.  Farmci     or  po    iblj  to  increased 

itj  due  to  gelatinisation  of  the  soluble  nitrocellulose 

.  i  otton. 

The  lowering  of  the  heat  teat  of  the  paste  made  with 

otton   containing    sulphuric  acid   ester   (C)   is    very 

il      Under  the  Will  test,  such  s  guncotton  gives  a 

highly  accelerated  evolution  ol   nitrogen  (Gf.    Robertson, 

fournal  1902,  21,  820,  and  1909,  28.  467),  and  the  same 

c  effect  nf  the  sulphuric  aoid  ester  is  exerted  in  the 

-■I  tin    paste  mi  the  more  reactive  and  more  readily 

decomposed  ingredient,  the  nitroglycerine. 

["he  above  experiments  and   views  serve   to  clueidate 
hitherto   been  considered   the  anomaly  of  the 
The  quantitative  consideration  of  the 
heat  tcsi  show-  that   the  stability   is  not   to  !»■  regarded 
\  as  the  time  of  the  heat  test,  but  rather  as  the  rate 
nt  formation  of  nitrii    peroxide  from  a  constant   weight 
of  the  explosive.     Surface  is  all  important.    It  the  nitre- 
cl\.  i nnc  wen   as  well  comminuted  in  a  paste  as  it  was  in 
tperiim  nts  described  with  silica  wool, even  lower  result- 
would   be  obtained.     The  felting  of  the  fibres,  however. 
:, initiation  ol  nitric  peroxide  to  some  extent. 
K.  Summary  ami  Conclusions. — In  the  following  sum- 
mary it  is  to  bo  understood  that,  unless  otherwise  stated, 
H  ten  ore  is  made  to  f u il v  purilic'l  guncotton  and  nitro- 
glycerino  t 

1.  When  Abel  heat  test  papers  arc  exposed  to  an 
unlimited  quantity  of  air  containing  nitric  peroxide, 
the  time  required  to  produce  a  standard  tint  is  inversely 
proportional  to  the  conci  ntration  of  nitric  peroxide. 

2.  I  I"  the  itandard  heat  test  papers,  now  prepared  at 
Waltham  Abbey,  the  product   Of  time  in  minutes  by  the 

ntration  in  milligrammes  of  nitric  peroxide  per  cubic 
-6 
centimetre   is   31  \  1(1 

3.  The  total  quantity  of  nitric  peroxide  absorbed  by  one 

of  these  teel  papers  in  coming  to  standard  tint  is  135x10 
milligrammes. 

t  it  i-  possible  to  calculate  the  heat  test  of  an  explosive 
the  rate  of  decomposition  of  which  at  a  given  temperature 
is  known. 

5.  The  calculated  heat  test  of  guncotton  at  various 
temperatures  and  with  varying  quantities  agrees  very  well 
with  the  results  of  ■  xp<  riment. 

ii.  This   agreement,    taken   in   conjunction   with   many 
riments,  serves  to  show  that  in  the  ease  of  gun- 
cotton  the  Abel  heat   test   represents  the  decomposition 
during  the  test  of  the  guncotton  itself,  and  is  not  due  to 
lived  impurities. 

7.  When  guncotton  is  to  be  hcat-testcd  it  is  necessary  to 
ndition  "  it.     Very  dry  guncotton  gives  a  high  test. 

Owing  to  the  drying  of  the  test  paper,  whereas  very  wet 
guncotton  gives  a  high  test,  owing  to  the  excess  of  water 
h  condenses  iii  the  test   tulie,  absorbing  a  good  deal 
of  the  nitric  peroxide. 

8.  Sim  .  the  heat  test  of  a  guncotton  is  only  a  measure 
of  its  initial  decomposition,  the  test  cannot  safely  In- 
regarded  as  an  absolute  indication  of  its  stability.  Under 
the  W  ;1!  ti  -t.  non-volatile  oatalysers  may  not  give  rise  to  an 
abnormal  rate  of  decomposition  until  after  15 — 30  minutes 
at  135'  t'.  have  elapsed,  which,  at  170°  F..  would  correspond 
to  much  more  than  the  actual  duration  of   the  heat  test. 

9.  When  nitroglycerine  is  heat-tested  in  the  normal 
fashn  lined  is  very  much  higher  than  would 
he   expected   from   the   known   rate   of  decomposition   of 


nitroglycerine,  but   t hi   t  ill  "ii-1  i  pportod  when 

the    nitroglycerin!    U    com luted   on    special!}    pu 

silica  wool. 

10.  The  solubility  oi  -  marked  thai 

at  lowi  t  temperatures  i  he  obsrs  »ed 
too   high- 

ii     \   ordinarily  heat 
the    solution  pie-  me    of    nitric    peroxide    in    the    nitro- 
glycerine. 

IL'.    When    small    quantities   oi    guneottnn    are    added    to 

nitroglycerine,  the  heat  test   ri  t      owing  to  the  lowi 
of   the    solution  pressure   of   the    nitric    peroxide    in    the 
mi  roglyoerini  ,  or  to  the  ii  y  ol  the  liquid. 

As  soon  as  s  ii  the  lent  guncotton  i  .oil  led  to  break  up  the 
liquid  ineiii-eiis,  th,-  iieat  teal  falls  rapidly,  owing  to  the 

eoinminuiii t   the  nitroglycerine.     <  in  account   of  the 

felting  of  the  tine  fibres,  the  comminution  oi  the  nitro- 
glycerine is  never  so  perfect  in  ps  t<  at  u  U  when  the 
nitroglycerine  is  spread  out  on  silica  wool. 

13.  When  guncotton  containing  sulphuric  sstej  is  mixed 
with  nitroglycerine,  the  ester  readily  accelerates,  by 
catalysis,  the  decomposition  of  the  nitroglycerine,  and 
low   Inat  tests  of  pastes  are  obtained. 

In  conclusion,  it  should  In   stated  that  although  admit- 
tedly there  are  points  in  connection  with  the   BVbel   tesl 
whioh  sometimes  render  it  difficult  to  interpret  the  n 
obtained,  yet  in  a  very  large  number  ol  eases,  if  the 
is  regarded  from  a  physical  point  of  Mew.  mm  h  informa- 
tion on  the    intrinsic    decomposition    oi    explosives   can 
be  obtained.      It  will  he  seen  from  Table  II..  that,  fox  any 
explosive    which   decomposes    on    heating    with    evolution 
of  nitric  peroxide,  the  differences  between  the  Abel  test 
have  a  smaller  quantitative   value  as  the  test    becomi 
prolonged.     This  has  always  been  appreciated  by  explo- 
sive chemists,   although   we   doubt    whether  it   has  pre- 
vioualy    been    deduced    from    theoretical   grounds.      The 
methods  developed  above  in  connection  with  Abel  heat 
ii-  i   papers  arc  in  many  cases  applicable  to  the  investiga- 
tion of  other  indicators,  a  ml  should  serve  to  settle  the  choice 
from  among  these  on  a  moie  solid  foundation  than  the 
results  ot  merely;  empirical  comparisons. 

Finally,  we  are  indebted  to  Major  . I.  H.  Mansell,  R.A., 

for    the    interest    In     lias    taken    in    this    work,    and    to    the 

Director  of  Artillery  for  permission  to  publish  the  results. 

Discission. 

Captain  T.  O.  Tcixoch,  said  that  he  had  noticed  on 
several  occasions,  especially  with  nitrocellulose  powders, 
great  Hint  nations  from    time    to    time    in    the    heat     i 
obtained    with  any  one  sample.      Only  that  day  he  had 
had     some    heat     test      results     sent    him   of   a    batch   of 
nitrocellulose   sporting   powder   which    was   now   about    9 
years  old.      When    new    this  eavc  a    heat    lest    of  about  2" 
minutes.     After  about  4  years  the  heal   test    had  dropped 
to  9  minutes,  but  a  few  daj  -  ago  it  was  tested   again   and 
found  to  give  a  heat  test  of  85  minutes.      It  was  difficult  to 
,e  i mint  fin  such  fluctuations,  but   perhaps   Dr.    Robei 
!., nl. 1  jiir  some  idea  as  to  what  had  happened  to  cs 
t  hem. 

Captain  M.  B.  Lloyd  asked   Dr.  Robert  was 

■ied  that  his  assumption  thai  r.  the  rati 

i  ni  ration     was    I  inly     a    -taut.      From    ci  i  I 

which  had  come  under  his  notice,  he  was  inclined  to  think 
that,  with  such  an  explosive  as  cordite,  that  was  not 
the  ease.  It  was  well  known  thai  heat  lis.-,  of  the  same 
guncotton  in  the  neighbourhood  of  25  to  27  minutes  with 
two  different  heat  tesl  papers,  might  give  vet 
concordant  results.  But  there  might  be  a  cordite  which, 
with  one  of  these  test  papers,  might  give  25  minute-  ;  and 
with  the  other  make  of  test  paper,  45 minutes.  Itappeared 
in  him  that  if  the  rate  were  constant  for  guncotton,  with 
which  the  two  papers  which  gave  practically  concordant 
results,  if  was  impossible  that  the  rate  could  be  constant 
with  cordite,  where  such  widely  different  results 
ii  by  tin    two  makes  of  pup. 

Dr.  J.  N-  GoLiis.MiTtt  asked  if  the  action  of  light  on 
nitrocellulose  had  been  studied,  because  he.  understood 
that  when  previously  exposed  to  illumination  there 
some  decomposition.  Nitrocellulose  was  usually  dried 
in  the  dark,  but  in  the  laboratory  it  was  dried  in  desiccators 
exposed  to  light. 
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Mr.  (J.  \\  .  Mai  DoNalo  said  with  regard  to  Dr.  Robert 

soil's  experiments  on  the  drying  of  guncotton  in  vacuum 

cators,  and  t  lion  Ih'hi  testing,  that  his  experience  had 

been  totally  t:  with  the  exception  of  the  case 

-ulphur'ic    acid.      He    had    exposed    guncotton    over 

im  chloride  and  phosphorus  pentoxide,  and  found, 

in   those  cases,   that   the  heat    test    was   lower   than   the 

original  sample,  containing  a  normal  amount  of  moisture. 

But   using  sulphuric  acid  as  a   desiccating  agent   it   was 

always  extremely  high,  from  30  up  to  4ti  minutes.      Be 

did  riot  know  what  explanation  could  be  offered  to  account 

for  this  difference. 

I  »r.  RoBJBXSOH,  in  reply,  said  the  questions  asked  by 
Oiptam  Tulloeh  and  Captain  Lloyd  dealt  with  gelatinised 
explosives,  with  which  he  said  at  the  beginning  he  was  not 
dealing.  He  was  glad  to  learn  that  Mr.  MacDouald  con- 
firmed the  lengthening  of  the  heat  test  by  desiccation  of 
guncotton  over  sulphuric  acid,  but  he  could  not  say  why 
bad  not  obtained  the  same  effect  with  phosphoric 
anhydride,  unless  the  latter  had  contained  some  impurity. 
In  reply  to  1  >r.  c  joldsmil  h.  tin-  action  of  Ught  on  guncotton 
had  not  been  approached  from  the  present  point  of  view. 
Mr.  B.  J.  Smart  said  t'apt.  Lloyd  raised  the  point  that  if 
two  different  kinds  of  test  paper  were  tested  against 
different  explosives,  although  with  one  explosive  they 
might  give  identical  results,  when  tested  with  another 
explosive  the  results  might  be  very  different.  In  the 
Abel  heat-test,  the  sensitiveness  of  the  test  paper  could  be 
expressed  as  the  quantity  of  nitrogen  peroxide  required 
to  produce  the  standard  tint,  that  is  the  Q  value  in  the 
equation  given  on  page  130.  Byjvarying  Q  and  K  in  this 
equation,  it  would  readily  be  seen  that  cases  of  this  kind 
could  easily  be  calculated.  With  explosives  of  r  value 
J-.">  and  0-539  respectively,  the  Abel  times  would  be  6  and 
Is  minutes,  but  with  a  smaller  Q  value  these  tijies  would 
be  brought  much  nearer  together. 


Scottish  Section. 

Meeting  held  'it  Glasgow,  on  Tuesday.  23rd  November,  1909. 

D.    J.    PLAYPAJR  IN   THE   CHACB. 

THE  ANALYSIS   AND  COMPOSITION  OF  COFFEE. 

CHICORY,    AM>    COFFEE    ANT)    CHTCORY 

"  ESSENCES." 

BY  R-  H.  TATLOCK  ASS  R.  T.  THOMSON. 
It  might  be  thought,  from  the  volume  of  literature  on 
coffee  and  chicory,  that  the  subject  had  been  dealt  with 
sufficiently  to  serve  all  purposes  for  the  detection  of 
adulteration  in  the  former  article.  But  when  we  examine 
the  literature  in  this  connection  it  is  clear  that  there  is 
■thing  to  be  done  in  improving,  and  if  possible,  in 
-hortening  the  methods  of  analysis,  and  above  all  in 
revising  and  correcting  data  which  arc  obviously  unreliable. 
Ii  i-  in  this  direction  that  we  propose  to  go  in  the  present 
paper,  and  to  extend  our  observations  to  the  "  essences 
coffee  and  chicory  which  are  such  prominent  articles  of 
of  food  at  the  present  day. 

In  making  analyses  of  coffee,  the  data  generally  relied 

upon  to  determine  the  genuineness,  or  otherwise,  of  coffee 

the   mineral    matter   soluble,  and   insoluble  in  water, 

and  the  specific  gravity  of  a  10  per  cent,  extract  of  the 

sample,  or  the  percentage  of  extract  yielded  by  boiling  a 

weighed  portion  of  the  sample  repeatedly  with  water  until 

exhausted       An  item  generally  omitted  is  the  caffeine,  hut 

the   Introduction   of   "coffee  freed   from  caffeine" 

it  seem=  to  be  necessary  that  th<-  |  of  this  alkaloid 

should   be  dete.mined.   as  the  article  referred   to  cannot 

be  regarded,  arid  is  not  sold,  as  genuine  coffee,  seeing  the 

ine  has  been  abstracted,  which  is  certainly  not  allowed 

ection  9  of  the  Food  and  Drugs  Act,  1875. 

Caffeine, — The    methods   f?iven   in    text    books   for   the 

estimation  of  this  alkaloid  are  either  unreliable  or  tedious 


and  elaborate,  hut  the  following  simple  ami  rapid  process 

which  we  devised  and  have  employed  for  several  yi 
Supplies  the  want.  Boil  0  grams  of  the  coffee  with  600 
of  water  for  2  hours,  undera  reflux  condenser,  cool,  filter  oil 
500  e.e.  of  the  solution  (equal  to  5  grams  of  tin  coffee) 
evaporate  the  filtrate  to  about  40  cc.  in  bulk,  cool,  add 
10  cc.  of  normal  caustic  soda  or  ammonia,  and  transfer 
to  a  separator,  washing  in  with  as  little  water  as  possible, 
which  need  not  he  more  than  10  i.e.  Now  shake  up 
with  three  Buocessive  quantities  of  chloroform,  consisting 
of  40,  30,  and  10  CC  respectively,  collect  these  together  in 
a  clean  separator  and  shake  up  first  with  10  cc.  of  norma! 
caustic  soda,  and  then  with  10  cc.  of  water,  in  order  to 
remove  all  traces  of  colouring  matter,  etc.  Distil  off  the 
chloroform,  dry  at  100°  C,  and  weigh  the  caffeine.  If 
the  caffeine  is  coloured  it  may  be  dissolved  in  a  little 
dilute  caustic  soda,  and  extracted  again  with  chloroform 
but  if  the  process  is  carefully  carried  out  this  is  not  nei  <-.-- 
sary. 

WaU  r ,  xtrad  ami  specific  gravity  of  t  strati. — The  methods 
generally  given  for  the  determination  of  water  extract  in 
coffee  or  tea.  anil  especially  in  the  latter  case,  do  not 
appear  to  give  consistent  results,  too  much  being  allowed 
to  depend  on  chance.  The  instructions  are  to  boil  with 
repeated  quantities  of  water  till  colouring  matter  ceases  to 
come  out,  but  we  do  not  rind  this  method  to  give  quite 
consistent  results,  so  we  can  recommend  the  following  as 
always  giving  results  within  less  than  a  half  per  cent. 
Boil  1  gram  of  the  sample  with  400  cc.  of  water  under  a 
reflux  condenser  for  one  hour,  collect  the  insoluble 
matter  on  a  weighed  filter,  wash  two  or  three  times 
with  boiling  water,  dry  at  100;  C,  and  weigh.  Traces 
of  oil  contained  in  the  coffee  may  he  left  in  the  flask 
in  which  the  boiling  is  conducted,  and  if  this  is  the  case 
it  may  be  dissolved  in  ether,  evaporated,  weighed,  and 
added  to  the  insoluble  matter  contained  in  the  weighed 
filter.  All  that  now  requires  to  be  done  is  to  add 
together  the  insoluble  in  water  and  the  water,  and 
subtract  the  sum  from  100,  when  the  difference  will 
represent  the  water  extract. 

In  the  annexed  Table  I.,  we  have  recorded  analyses 
of  well-known  varieties  of  coffee,  roasted  and  unroasted, 
also  of  a  well-known  brand  of  "  coffee  freed  from  caffeine," 
and  of  chicory.  In  addition  to  the  caffeine  and  water 
extract,  we  have  also  given  other  data,  among  which  are 
(he  specific  gravity  of  a  10  per  cent,  extract,  the  ash  soluble 
and  insoluble  in  water,  the  silica,  and  the  oil  extracted  by 
petroleum  spirit.  These  need  only  be  referred  to,  as  they 
were  estimated  in  the  usual  way.  The  dextrose  stated  in 
the  analyses  is  simply  the  copper-reducing  power,- tow  aid - 
Fehling's  solution,  of  the  sample  without  any  preliminary 
treatment  to  clarify  or  decolorise  the  coffee  or  chicory- 
solution.  The  moisture  was  estimated  by  drying  5  grams 
of  the  sample  at  100°  C.  until  no  further  loss  in  weight 
was  observed.  Two  hours  generally  sufficed  for  X\n>. 
but  if  the  heating  was  prolonged  after  the  maximum  loss, 
the  sample  began  to  gain  in  weight. 

Having  dealt  with  the  methods  employed  in  testing 
coffee,  we  have  now  to  deal  with  the  results  of  analysis  as 
hearing  on  the  genuineness,  or  otherwise,  of  any  sample 
submitted  to  the  analyst,  and  for  this  purpose  we  refer  to 
Table  I.  From  our  experience,  the  water  extract,  taken 
singly,  is  the  most  reliable  of  all.  as  the  variations  observed 
in  different  coffees  are  not-  so  great  as  shown  by  any  of 
the  other  ingredients,  so  that  it  gives  the  best  basis  for  the 
calculation  of  percentage  of  adulteration,  once  the  fact  ol 
adulteration  has  been  proved.  It  may  be  held  that 
the  specific  gravity  of  the  10  per  cent,  extract  gives  quite 
good  results,  but  these  are  more  variable  than  the  watei 
extract,  and  the  former  are  dependent,  to  some  extent,  on 
the  fineness  of  the  particles  of  the  ground  coffee,  a  condition 
which  does  not  influence  the  latter  method  of  testing. 
A,  a  basis  "t  rali  illation,  30  per  cent,  of  water  extract  in 
coffee  and  76  per  rent,  in  chicory,  both  taken  on  the 
sample  dried  at  100'  C,  may  be  assumed  where  admixture 
with  chicory  is  proved.  The  further  proofs  absolutely 
necessary  are  the  percentage  of  caffeine  and  the  mineral 
matter,  including  the  proportions  of  soluble  and  insoluble 
in  water,  as  well  as  the  silica.  If,  in  a  sample,  the  caffeine 
falls  materially  below  1-2  per  cent.,  while  the  other  items 
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pi-i   referred   to  come  out    praoticallj    normal,   then  the 
[option  in  ili  it  the  article  in  quei  I  ioo  i    coffee  freed 
from  r. til-iii  ixture  ol  that   uiili  genuine  ooflee, 

pinion  must  be  based  on  the  pel   i 
Found,  and   the  sample  maj    be  de  i  i  ibed   a 

from  which  caffeine  baa  been 

In    i  x t . -i i r   found.     This   i     Lhi    ca  -<■  with 

now  advertised  as  "  Lifebelt  "  coffee,  but  it  will 

erved  in  thr  analysis  given  in  Table  1.  that  the  n  itet 

ill',    l.j  |«>r  cent,  lower  than  the  lowest  ol  the 

■aniline  coffees.     ( >i  course  this  difference  is  too  small  to 

nuke    one    j ..  >-~ i t  i x  « -    that    anything    has    been    removed, 

inii  ili'  "  iri'i'v  111  caffeine  proves  this,  and  also 

■hows,   when   the  other   figures   arc   taken   into  i int, 

little  more  than  caffeine  has  been  extracted. 
Such,   bricfl)   Btated,  are  the   conclusions    »v  should 
.irrivc  nt  in  certain  circumstances.     It  is  necessary,  bow 
i  deal  »iili  recorded  results  of  coffei  analyses.     In 

different    test    hooks  as   low    us    l|-.~i     per    cent     "t    caffeine    I 

to  be  present  in  genuine  coffee,  lint  we  are  quite 
satisfied  tliat  this  alkaloid  docs  not  fall  materially  below 
14  |ier  rent,   in  any  Coffee.      The  lnw  results  need  nut    lie 

•  I   to   inaccuracj    on   the   part   of  the  analyst,    but 

iv  to  ilie  methods  of  analysis  employed,  most  "I 
irhich  required  very  careful  manipulation  to  obtain  any- 
thing like  reliable  results.  So  far  as  our  experience  goes, 
pereentagi  ol  caffeine  in  coffee  procured  in  this 
country,  lies  between  1-19  and  t-46  per  cent,  on  the  drj 
sample.  These  figures  are  purposely  given  in  our  table, 
because  they  are  the  lowest  and  highest  we  have  found  after 
making  a  ver)  large  nn inker  of  analyses.  It  should  be  stated, 
however,  that  since  our  results  were  obtained,  Lendrich 
l  N'ottbohm  have  reported  as  high  as  2-96  per  cent. 
"t  '  itTeine  in  re  iast  id  African  coffee,  but  the  finding  of  such 
hi  exceptional  percentage  of  alkaloid  would  not  point  to 
lainperiim  with  I  he  art  ie  I  ug  the  other  constituents 

were  in  urder. 

The  water  extract  as  stated  in  our  table  also  gives  the 
lowest  and  highest  found,  and  it  will  be  observed  that  the 
range  is  very  limited.  These  results  are  considerably 
higher  than  those  (from  -lo  to  28-5  per  cent.)  generally 

ind  cannot  be  accounted  for  by  the  mere  difference 

I    of  treatment. 

The  ash   soluble  and   insoluble  in  water  are  much  as 

slated  by  Allen,  and  the  oil  extracted  by  petroleum  spirit 

fa  liiirhcr  than   is  generally  given  (10  to   12  per  cent,   in 

mil    1    per  icllf.   in  chll  0 

The  only  other  point   to  which  reference  may  be 

whether  coffee  contains  tannin  or  not.  In  one  of 
the  most  recent  looks  nn  Food  Analysis  there  is  an 
given  lor  the  determination  of  tannin  in 
roasted  coffee,  this  being  dependent  on  a  -is  hours' 
fermentation  ol  the  coffee  after  soaking  with  water,  then 
extraction  with  alcohol,  and  final  precipitation  as  tannate 
of  lead  in  the  alcoholic  solution.  How  this  distinguishes 
tannin  from  colouring  matters  it  fa  difficult  to  understand, 
BO  that  a  definition  of  the  former  term  is  required.  In  our 
Hem  tannin  ie  <  mbstance  which  will  tan  the  skin  or  hide 
of  animals,  that  is.  a  body  that  will  be  fixed  by  or  combine 
with  the  nitrogenous  bodies  contained  in  that  article,  and 
under  the  proper  conditions  should  be  prei  ipitable  by 
gelatin  and  certain  alkaloids,  such  as  quinine  and  cinch 
onine.  Now,  the  so-called  tannin  or  eaffetannie  acid 
of  roasted  coffee  has  nn  such  properties,  so  that  it  cannot 
be  icga!.!' d  a-  a  real  tannin.  We  have  found,  however, 
thai  unroaated  or  raw  coffee  does  contain  a  genuine  tannin 
to  the  extent  of  about  4 ■.">  per  cent,  This  was  estimated 
by  precipitation  with  quinine  sulphate,  a  process  which 
we  have  successfully  applied  to  the  estimation  of  tannin 
which  has  bi'i'ii  corroborated  by  Lowenthal's 
volumetric  process.  From  these  results  it  seems  clear  that 
although  tannin  exists  in  the  raw  coffee  it  is  destroyed 
during  the  roasting.  In  the  foregoing  statement  about 
tannin    in    roasted    coffee,    we    have    the   support    of   Pro- 

-  in  his  recent  book  on  "  Leather  [ndu 
190S.  where  he  says  that  "  certain  bodies  'c.iffetannic  acid 
etc..)  have  been  described  as  tannins,  hut  do  not  pre- 
cipitate gelatin  or  tan  hide,  and  are  more  closely  related 
"  to  the  colouring  matters  than  tbe  tannins."  As  far  as 
we  arc  aware,  the  presence  of  tannin,  in  the  sense  which 


we  hi  ,1.  in   raw  coffee,  has  not  been  previously 

not  <i 

n    now  a  number  of  i  rands  of  essence  ol  coffee 
.nil  of  coffee  and  ohicory  in  the  market     nd 

.n\   tin  the  analyst  to  determine  whethet   thi    pui 
■  i    n  tide  answers  to  the  n  i  me    ni  en  to  it.     Thui 
an  essence  of  coffee  should  not  I      oilier  extrai 

tiM-  matter   than   what   fa  derived   from  coffee,   with 
courso,  the  legitimate  addition  of  weetening 

purposes,   and   essence  of  coffee   and      ' hould    not 

contain  the  lattei  in  large  excess  of  the  former.  It  is 
obvious,  however,  that  as  regards  the  analysis  of  these 
articles  the  con, liti, .us  must  be  altered  to  some  extent 
from  i tii, -r  "I  lb,  urie ina  1  euife,-  and  chicory,  and  thai  : 
data  applied  to  coffee  are  not  quite  applicable  to  the 
•  sendee.  In  fact,  a  knowledge  of  the  composition  of  the 
water  extract  of  coffee  and  chicory  are  absolutely  neceB- 
sary.  and  that  of  commercial  caramel  requires  also  to  be 
kept  in  view.  We  have,  therefore,  devoted  our  attention 
to  the  analysis  of  these  products,  and  liuii  that  the 
estimation  of  caffeine  and  ash  or  mineral  matter  are 
imperative,  although  the  proportion!  ol  crystalhsable 
and  uncrystallisablo  sugar  in  ay  beusefu]  in  some  cases.  In 
the  following  table  arc  given  the  average  results  of  our 
observations  in  this  connection  :  — 

Table    II. 

I  rcrage  composition  o\  the  water  extract*  of  coffee  and 
chicory,  and  of  commercial  caramel  dried  at  100  C. 


Per  cent. 


i  i, ii, , 
Extract. 


Organic  matter 87 

Mineral  matter   i  :i 

|  100 

Caffeine    4 

Copper    reducing    power,    as 

dextrose   2 

Mineral  matter  soluble  in  water  12 
Specittc  gravity  of  In  per  cent. 

solution 1U441 

Water  original!}    present 


t  hi  Cory 

I. Ml  .'  I 


Enamel. 


95 
5 


100 


100 


35 
4 


50 

2-5 


0 
80 


In  Table  III.  are  given  analyses,  more  or  less  complete 
of  two  different  brands  of  coffee  and  chicory  essence 
(Nos.  1  and  2)  and  one  of  a  French  essence  of  coffee  (No.  3). 

Table  111. 


Per  cent. 

No.  l 

do    2 

No    3 

t      rj  staUlzable  sugar 

Water    

0-20 

-  i 

12-91 

1  8-26 

1-50 

30-70 

0-32 

10-06 

1 5-92 

1-83 

0-68 
40-05 

5600 

lon-oo 

100-00 

100 

1  try  water  extract  of  coffee    . . 

Dry  w-ater  extract  of  chicory  . 
Equal  to  chicory  (drvt  

5-00 

111-7 

17-011 

22-6 

8-00 
26-7 

1.-.-7 

17-00 
20-00 

In   the   above   table,   the   ai  -   regards   caffeine 

and  mineral  matter  of  the  water  extracts  of  coffee  and 
chicory  have  been  applied  in  caleulatini:  the  proportions 
of  coffee  and  chicory.  The  method  is  to  calculate 
the  equivalent  of  coffee  from  the  caffeine,  then  give  this 
its  proportion  of  mineral  matter  and  calculate  the  pro- 
portion of  chicory  from  the  remaining  mineral  matter. 
In  these  eases  we  must  assume  that  all  the  mineral  matter 
in  excess  of  that  required  for  the  coffee  comes  from  chicory, 

c  t 


uo 
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and  in  Nob.  1  and  2  the  result?  come  fairly  close  to  100 
when  the  ingredients  are  added  np,  but  in  No.  :>  there 
•  not  deficiency.  In  Nos,  l  ami  2  it  is  assumed 
thai  the  sugar,  employed  for  sweetening  and  preserving 
purposes,  did  not  contain  any  mineral  matte?,  which  is 
prooablj  the  case,  although  traces  maj  be  derived  from 
a   small   proportion   oi  COmmei  *  liieh 

was  present  in  No.  1.  bnt  not  in  No.  2.  No.  "  was  an  un- 
sweetened  variety,  ami  does  not  contain  anything  like 
the  proportion  of  caffeine  or  mineral  matter  which  ought 
to  bo  present  if  it  were  a  pure  coffee  extract  or  essence 
bnt  the  excess  of  other  extractive  matters  may  lie  due  to 
caramel  and  not  to  extraot  of  chicory.  In  fact,  the  results 
point  rather  in  the  direction  of  caramel  than  of  chicory, 
but  the  difference  between  the  composition  of  these  does 
not  warrant  any  dogmatism  on  the  question,  'linn-  is 
niie  point,  however,  which  requires  attention  and  that  is 
the  composition  of  a  water  extract  of  coffee,  it  the  latter 

Iv  partially  exhausted.  From  trials  we  have  made 
we  i.  e  to  the  conclusion  that,  whatever  the  extent 

of  the  exhaustion  of  the  coffee,  the  caffeine  ami  mineral 
matter    bear   the    same   relationship    to    the   total    water 

..  t.  whether  the  coffee  is  fully  or  only  partially 
exhausted. 


So  tar  the  course  is  fairly  char,  but  we  may  have  a 
sample  in  which  the  caffeine  is  high  in  relationship  to  the 
total  extractive  matter,  or  to  the  mineral  matter,  or  to 
both  of  these.  This  may  be  due  to  enrichment  with 
caffeine,  or  to  the  use  ot  a  coffee  containing  an  extra  high 
percentage  of  caffeine.  But  definite  rules  cannot  be 
laid  down  for  every  case  that  may  present  itself,  and  the 
analyst  can  only  apply  his  knowledge  and  common  sense 
to  the  varying  problems. 

»Ye  append  the  results  of  the  examination  of  the  fixed 
oil  that  is.  oil  not  volatile  at  100°  C,  extracted  from  raw 
and  roasted  coffee  respectively,  as  regards  some  of  the 
constants. 

Oil  from  Oil  from 

Raw  coffee.     Roasted  coffee. 

Iodine  value,  per  cent.  99-00     ..         99-00 

Saponification  value,  per  cent 17-95     ..         17-95 

Unsaponifiable  matter 5-26     . .  5-51 

Specific  gravity  at  15*0.  —     ..  -9354 

It  will  lie  observed  that  the  constants  for  the  oil  con- 
tained in  roasted  and  unroasted  coffee  arc  practically 
the  same,  and  that  the  unsaponifiable  matter  is  higher 
than  that  generally  found  in  vegetable  oils.  The  iodine 
value  of  the  unsaponifiable  matter  was  found  to  be  171-7, 
which  seems  to  point  to  the  presence  of  a  heavy  resinous 
oil. 


Table  I. 
Analysis  oj  Coffee  and  Chicory.    Per  cent. 


in  samples    dried  at    100    V. 


Costa 

Rica 

(raw). 

Costa 
Rica 

(roasted). 

Costa 

Kica 
(roasted). 

Mysore 

(raw). 

Mysore 
(roasted). 

East 

India 

(roasted). 

Mocha 
(roasted). 

Coffee 
freed  from 
caffeine. 

Chicory. 

1-22 

30-80 

3-06 

0-77 

3-83 

trace 

14-26 

3-75 

8-24 

1-20 

30-26 

2-96 

0-88 

3-84 

trace 

12-48 

none 

1-0102 

•60 
5-50 

1-38 

30-77 

3-21 

0-98 

4-19 

truce 
12-96 
none 

1-0099 
2-20 

1-18 

31-02 

3-01 

0-93 

3-94 

trace 

11-90 

4-50 

10-87 

1-25 

2!i-iit: 
3-15 

0-96 

4-11 

trace 

12-Ul 
none 

1-0102 

•82 

6-68 

1-46 

29-10 
3-32 

0-97 

4-29 
trace 
12-90 

none 

1-0101 
3-10 

1-19 

30-76 

3-14 

0-85 

3-99 

trace 
14-04 
none 

1-0102 
5-74 

0-08 

27-42 

3-30 

1-01 

4-31 

trace 

13-12 

none 

1-0101 
1-22 

none 

75-84 

Ash  insoluble  in  water,  less 
Total  mineral    matter,    less 

nil    

1-95 

2-01 

3-96 

4-77 
2-73 

10   per 
Copper   reducing   power  (as 

1-0274 
21-19 

nally  present. 

4-80 
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Inflammable  goods  on  ship       I  hem      Ij  id<    J.,    .Ian.   2'J, 

1910.     [T.R.] 

The  following  rules  have  been  drawn  np  for  the  guidance 

of  the  Board  of  Trade's  Surveyors  in  dialing  with  ship- 

of   inflammable   liquids    at    ports   in    the    United 

Kingdom.  The  carriage  of  these  liquids  on  \  easels  carrying 

regulated  by    byelaws    made  by  the  various 

authorities  ;  and  their  carriage  on  vessels  containing 

-tores  is  dealt  with  by  special  regulations  made  by 

the  India  Office. 

Turpentine. — Pure  turpentine  (C„H„),  and  compound 
of  pur--  turpentine,  flashing  at  93c  F.  and  over  (close  tost), 


and  packed  in  drums  not  exceeding  5  gallons,  or  in  eases 
containing  two  4-gallon  tins,  or  in  eases  containing  16 
1 -gallon  tins,  may  be  allowed  below  deck  in  emigrant 
ships,  but  not  more  than  1,000  gallons  may  be  carried 
in  any  one  emigrant  ship,  whether  it  is  on  deck  or  under 
deck,  without  the  special  permission  of  the  Board.  The 
India  Office  Regulations  allow  these  liquids  to  be  carried 
below  deck  in  ships  carrying  -lores  for  the  Indian  Govern- 
ment if  the  above  conditions  as  to  purity,  flashpoints 
and  packing  are  complied  with.  No  special  rules  are  laid 
down  as  to  the  conveyance  of  pure  turpentine  or  its 
compounds  on  other  vessels,  except  that  turpentine  in 
casks  is  not  allowed  in  sailing  ships  carrying  explosives. 
Turpentine  in  cask-  is  not  allowed  in  vessels  carrying  stoics 


\ol    \\l\..  No, 
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'nr  tin-  Indian  Government.  These  role*  u  to  turpentini 
do  doI  apply  i in. ml  turpentine  or  tnrpentini 

-.  i  ■  1 1 1  r  ■  - 

•■  .  ■  \ .. mi  hi     and  ot hi  i   compound 

ade  with  alcohol  may  be  carried  on  deck  in  emigrant 

mad  ■  up  in  tin-,  containing  nol  more  than  I  gallon, 

,    ng  iron-bound   i  a  •      i  ontaining 

nol  more  than  12  gallons,  pro\  ided  thai  the  total  quantity 

ed  in  any  one  ship  ia  nol   oxcea  ive  and  has  been 

ed  to  by   Ihr  Emigration  Officer.       If  t In  -«-  • 

lied  with,  theso  substances  will  I"  allowed  on 
deck  in  vessels  carrying  Indian  sinn  -■.  In  thr  ni'i'  of 
ordinary  passenger  and  oargo  ships,  these  compounds 
may  bo  carried  cither  on  deck  or  under  deck  if  the  above 
conditions  lied  with. 

hi    petroleum    flashing   above   73°   F. — The 
considerations  hold  good  as  in   the  case    of  alcohol 
oompounds. 

a/  /a! ruli  urn  flashing  muter  73°  F. — These 

'  .'t   allowed  at  all  in  emigrant   Bhips,  ships  carrying 

Indian    Btores,    or    ships    carrying    explosives,     without 

Pern       ion  may  be  given  to  carry 

these  compounds   under  deck   in   ordinary   cargo   vessels 

it  tin  \  are  made  up  in  Bmall  quantities  packed  in  sawdust 

rone  cases,  but  each  application    must  be  dealt  with 

itelj  on  its  merits. 

compositions. — (a)  A   limited   quantity   may   be 

allowed  mi  deck  in  emigrant   ships  if  the  flashpoint  is 

I     or  over,  and  if  I  lie  composition  is  packed  in  drums 

■  inline  not  more  than  2  cut.      lb)     In  vessels  carrying 

-lures    under    the    India    tltliec     regulations,  compositions 

having  a    flashpoint  of  110"  F.  or  over  are  allowed  under 

deck;  if  under  110    they  may  be  carried   on  deck,     (c)  In 

other    ships    the    compositions    are    allowed    below    deck 

he  conditions  mentioned  in  par.  (a)  above,  but  special 

-towage     is     required    in     the   case   of   vessels   carrying 

ives. 

Marking. — In  all  eases  the  name  of  the  substance, 
and  the  flashpoint  as  determined  by  Abel's  close  test, 
must   be  dearly  scrieved  or  stencilled    on  the  outside  of 

the  package. 

Nitrates  in  boiler  tenters.     Jamioson.     See  XIXb. 
Patents. 

rating  solids  from  liquids;   Centrifugal  apparatus  for 

.     J.  Grossmann,  Manchester.    Eug.  Pat.  24,483 

Of  1908  :    date  of  application,  May  14,  1909. 

'I'm:  mixture  to  he  separated  is  fed  into  the  basket  (which 
is  not  perforated)  of  a  centrifugal  machine  by  a  vertical 
pipe,  which  delivers  it  at  a  point  as  near  the  centre  of  the 
i  m  oi  the  basket  as  possible.  As  the  machine  rotates, 
a  vertical  layer  of  solid  and  liquid  forms  on  the  peripheral 
wall  of  the  basket.  The  portion  of  the  layer  farthest 
from  the  centre,  contains  the  greatest  proportion  of  solid 
matter  and  that  Dearest  the  centre  is  practically  all  liquid. 
A  •  lined  sliding  siphon  which  passes  over  the  upper  edge 
of  the  basket  is  adjusted  so  that  it  skims  off  the  liquid 
layer.  As  the  operation  proceeds  and  the  layer  of  solid 
matter  increases  in  thickness,  the  siphon  is  moved  towards 
the  centre  so  that  it  continues  to  carry  off  the  liquid 
only.  When  the  cake  is  judged  to  be  of  sufficient  thickness, 
the  feeding  is  stopped  and  the  siphon  is  moved  slowly 
1  ackwards  from  the  centre,  so  as  to  skim  off  the  thinner 
layers  of  mud.  and  at  this  point  it  may  be  desirable  to 
increase  the  speed  of  rotation.  When  all  the  thinner  layers 
have  been  removed,  the  machine  is  stopped,  the  siphon 
is  lifted  out,  and  the  solid  cake  adhering  to  the  b  u-ki  t 
is  removed. — W.  H.  C. 

iitimj    liquids    from    solid    substances ;     Centrifugal 

machines   for .     E.  Jones,   Dinting,  Derby,     l.ne. 

Pat.  27.939,  Dec.  23,  1908. 

In  a  centrifugal  machine  with  a  non-perforated  drum, 
a  scoop  is  used  to  remove  the  layer  of  liquid  after  separation 
lias  taken  place.  The  scoop  is  mounted  on  a  cross-bar 
i  nd  may  be  moved  laterally  and  turned  to  bring  its  face 


into  suitable  position  against  the  walls  of  the  drum      \ 
.  and   '  oop  or     raper  may  also  1»  provided  for  r.  mo 
olid  mattei .    .1   u    11 

I'.m  J.  W.  Ms 

.an.  \  It.    Eng.  Pat  1295,  Feb.  22,  L909. 

In     centrifugal    machines    in    which     the    dried     inn 

discharged  from  the   bottom,  the  has] 
bj    radial   arm.,    between    which   disohargi    tak< 

\.  .  ording  to  this  invention  tin 

in    proi  ided  h  ii  h  flu  i  is,  wlm  hi 

that   they  close  the  -paces  when  the  nun  b  nning 

and  fall  open  when  the  machine  stops.     .1.  \Y.  II 

I.  sst  l.i    i  pail  of  resisting  chemical  action      II    0.  Traun, 
Hamburg.     Eng.    Pats.    26,577,    Dis      -      1908 
13,338,  Juno  7,  1909. 

A  TTJBB  is  formed  by  bending  a  piece  of  sheet  metal  into 
a  suitable  shape  and  then  seaming,  rivetting,  or  making 
the  joint  ill  any  other  suitable  way.  The  tube  is  coated 
ii  tin  inside  i.r  mi  both  the  inside  and  outside  with 
india-rubber  composition  capable  of  being  vulcanised,  and 
a  bottom  piece  formed  oi  a  sheet  of  similar  rubbi  c  com- 
position is  then  fastened  to  one  end  of  the  tube,  the  latter 
being  pressed  down  into  the  bottom  so  that  the  cxp 
end  of  the  metal  of  the  cylinder  is  bedded  in  the  rubber 
to  about  one-half  of  the  thickness  and  all  the  rubber 
surfaces  are  in  actual  contact.  The  rubber  is  then  vul- 
canised, when  the  separate  pieces  on  the  sido  and  bottom 
are  cemented  together  into  one  piece. — W.  H.  C. 

Pumping  or  propelling  liquids  and  gases  ;  Rotary  apparatus 

for .     J.    G.    Calvert,   Gothenburg,   Sweden.     Eng. 

Pat,  214,  Jan.  4,  1909. 

The  claim  is  for  a  more  or  less  conically  shaped  casing 
which  surrounds  the  screw-blades  forming  the  propelling 
part  of  the  apparatus.  The  casing  may  either  be  fixed 
or  rotated  with  the  blades,  and  is  provided  with  an  internal 
conical  core  or  a  disc.  The  pitch  of  the  blades  is  decreased 
as  t  hey  recede  from  the  inlet  end  of  the  apparatus. — W.  Ill 

Convening  and  compressing  gases  ;    Process  and  apjxiralus 

for- .     H.   Keller,  Zurich,  Switzerland.     Eng.   Pat. 

14.115,   June   16,    1909.     Under   Int.    Coin..    .March   6, 
1909. 

A  wheel,  B,  having  curved  radial  blades,  c,  is  rotated 
by  the  shaft,  a,  within  a  casing.     Water  enters  through 


the  pipe,  D,  and  is  discharged  from  a  number  of  nozxl 

As    the   wheel   rotates,   the  action   of   the  curved    blades 

separates   the   jets   of   water,   as   they   strike   tl 

into  a  number  of  separate  plugs  or  pistons,  k,  k.  which 

enclose  portions,  l,  of  the  gas  which  enters   at  i.  bctv 

them.     The   gas  is   thus  compressed  and  delivered  into 

the   exit  conduit,  h. — W.  H.  C. 

Mixing     liquids;       Apparatus     for .      J-     Siai 

Cambridge.  Mass.     U.S.  Pat  945.143,  Jan.  4,  1910. 
The  liquids  are  delivered  through  the  branch  pipes,  3 
into  the  upper  end  of  the  mixing  pipe,   12,  and  r>« 


U-' 
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(Veb.  15,  1910. 


a  preliminary  mixing  by  means  of  a  star-shaped  baffle- 
plate.  J3.     At  the  lower  end  of  the  pipe,  12,  a   plate,  19, 


®~~rJ 


causes  the  vertical  column  of  liquid  flowing  from  the  pipe 
to  be  discharged  through  the  orifice,  a,  as  a  horizontal 
sheet,  which  impinges  against  the  bell-shaped  hood  or 
screen.  22,  bj  which  its  direction  is  again  changed  to  the 
vertical.— W.  H.  C. 

Evaporating    liquids;     Apparatus    for .     P.    Thelen, 

San  Francisco,  and  J.  B.  Speed,  Berkeley,  Cal.     U.S. 
Pat.  945,b40,  Jan.  4.  1910. 

The  apparatus  consists  of  a  series  of  concentric  shells, 
1.  2.  3.  spaced  apart.  The  inner  shell,  1.  is  heated  inter- 
nally  by   steam  from   the  boiler,   30.     The  liquid   to   be 


r^-a 


□ 


evaporated  is  delivered  by  the  pipes,  14,  15,  to  the  per- 
forated rings,  7.  8,  from  which  it  Mows  as  a  film  down  the 
outer  surface  of  the  shells,  1,  2.  The  lilm,  5,  is  evaporated 
by  the  heat  from  tin-  inner  shell,  and  the  steam  given 
off  evaporates  the  film  6.  Partitions  10,  11,  in  the  lower 
part  of  the  annular  spaces,  prevent  the  concentrated 
liquid  flowing  down  the  outer  surfaces  of  the  shells  from 
mixing  with  the  condensed  liquid  which  flows  down  the 
inner  surfaces.  The  two  liquids  are  withdrawn  by  separate 
pipes. — Wi  H.  C. 


Rectifying  columns.     F.   Kvll.  Cologne,  Germany.     Eng. 
Pat.   lli.198.    July    12,    1909. 

SbeFt.  Pat 404,152 of  1909  ;  this  J..  1910,77. — 1.  W.  H. 

Filtering  medium*  and  the  like;  Method  of  cleansing . 

J.    Wilson,    Wandsworth.     U.S.    Pat.    945,140,    Jan. 

4,  1910. 

See  Eng.  Pat.  15,019  of  1908  :   this  J..  1909,  873.-  T.F.B. 

Filtering    materials    and    analogous    substances;     Process 

and    apparatus    for    cleansing .     J.     Wilson,     l'r. 

Pat.  404.734.  July  5,  1909. 

See  Eng.  Pat.  15,019  of  1908  ;  this  J.,  1909,  S73.— T.  F.  B, 

Filtering-machine.     G.     Ridgway,     Kalgoorlie,     Western 

Australia.      U.S.  Pat.  945.193,  Jan.  4,  1910. 

Ske  Eng.  Pat.  5830  of  1908  ;    this  J.,  1909,  15.— T.  F.  B. 

Separator  for  pulverulent  materials.     J.   M.   Seaver.     Fr, 
Pat.  404,280,  June  22.  1909. 

See  Eng.  Pat.  12.958  of  1909  ;  this  J.,  1909,  1113.— T.F.B. 


IIa.— FUEL;     GAS;       MINERAL     OILS     AND 
WAXES. 

Argillaceous     bituminous     rocks;      Elementary      analysis 
of .     A.  Lissner.     Chem.-Zeit.,  1910,  34,  37—38. 

Attempts  to  determine  the  percentage  of  hydrogen 
in  the  carbonaceous  substance  contained  in  an  argillaceous 
rock,  by  the  ordinary  method,  are  vitiated  by  the  "  water 
of  constitution  "'  of  the  clay.  Accurate  results  may. 
however,  be  obtained  by  heating  the  mineral  for  some 
time  with  a  mixture  of  two  parts  of  fuming  hydrofluoric- 
acid  and  one  part  of  hydrochloric  acid  (sp.  gr.,  L18), 
filtering  off  and  washing  the  residue,  drying  it  at  100°  C, 
and  determining  the  carbon  and  hydrogen  in  the  usual 
way  ;  the  ratio  of  hydrogen  to  carbon  in  the  carbonaccmi- 
substance  is  thus  obtained,  and  by  determining  the  per- 
centage of  carbon  in  the  original  mineral,  the  corresponding 
organic  hydrogen  may  be  calculated. — F.  Sodn. 

Coke  ;  Rapid  determination  of  ash  and  phosphorus  in . 

H.  M.  Ullmann  and  N.  W.  Buch.     Chem.  Eng.,  Oct., 
1909.     Chem.  News,  1910,  101,  6. 

The  ash  is  determined  in  5  grms.  of  the  finely  powdered 
sample  (100-mesh)  contained  in  around-bottomed  platinum 
dish  about  '.i\  inches  in  diameter.  By  means  of  a  few 
c.c.  of  alcohol,  the  coke  is  spread  in  an  even  layer  over 
the  bottom  and  sides  of  the  dish,  which,  after  the  alcohol 
has  evaporated,  is  heated  over  the  blast  lamp  until  the 
carbonaceous  matter  is  completely  oxidised — an  operation 
requiring  about  twenty  minutes.  For  the  estimation  of 
the  phosphorus,  10  c.c.  of  strong  nitric  acid,  10  c.c.  of  water 
and  3  to  5  c.c.  of  hydrofluoric  acid  are  successively  added  to 
the  ash,  and  the  contents  of  the  dish  arc  boiled  down  to 
between  10  and  5  c.c.  in  about  ten  minutes.  30  c.c.  of  hot 
water  are  then  added,  the  liquid  is  boiled  for  a  further 
five  minutes  and  filtered  into  an  Erlenmcyer  flask.  The 
insoluble  residue  is  washed  from  four  to  six  times,  and  the 
liltrate — now  containing  all  the  phosphorus — is  treated 
with  ammonia  until  a  slight  precipitate  ensues.  The  latter 
dissolved  in  nitric  acid,  and,  after  heating  the  liquid  to 
85°  C,  50  c.c.  of  molybdate  solution  are  added.  The  flask 
is  then  wrapped,  shaken  for  live  minutes,  and  again  at 
intervals  during  a  further  ten  minutes,  to  effect  the  com- 
plete precipitation  of  the  phosphorus.  The  precipitate, 
after  being  washed  with  two  per  cent,  potassium  nitrate 
solution  until  free  from  acid,  is  returned  to  the  flask 
and  titrated  with  sodium  hydroxide  solution,  of  which 
1   c.c.   is  equivalent  1o  0-00025  grm.   of  phosphorus.     A 


Vol.  \.\i\  . 
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table  is  appended  showing  the  olose  agnemenl   between 

ilte  obtained    bj    the  above   and   the    I  nited   81 
(Seological    Snrvej     methods.     \\ .  !•'.  V   P. 

Influenci   «/  tli,    volatile  conttUuents  "/  folid  fuels  e,»  (he 
ncu    0/    boiler    installations    with    internal    firing, 
K     I    Constant  and    I".   Schlapfei      7.   d.  Ver.  d.  Inn-. 
1900,58,   1831      1844,   1880     1887,   1889     1934,   1972 
1976,     Chem.-Zeit,  1910,  34.  Rep.,  l'7. 

highi  1    1  he  percentage  "t   1  olat  Hi  in  a 

(in  I  employed  for  heating  boilers,  tin-  greater  al-o  is  found 
10  be  the  loss  of  heal  through  incomplete  combustion, 
deposition  onduction,  ami  radiation;  and  evapoi 

a  experiments  show  the  Bmallesl  efBcienoj  with  coal 
yielding  the  highest  proportion  of  volatile  matter.  With 
internal    Bring    ami  a  plane  grate,  the  greatest   heating- 

}  rower  an. 1    best   evaporation   have   bean  obtained   with 
Dels  containing  1 » >  23  per  cent,  of  volatile  constituents. — 

P.  Sodn. 

Petroleum,  Galician ,  lamination  '>t  MA. 

Rakusinand  E.  Laszlo.    Petroleum,  1910,  5.  373—378. 
SPBCOVSMS    of    crude  oils   from    Boryslaw,   Brelikow.  ami 
■to    were    examined,    ami    found    to    exhibit    ap- 
rimately     equal     "  oarbonisation     constants."      The 
-law  ml  was  1 1 .  Ii  in  paraffin  and  resembled  Saghalien 
oil      The   rotators    power   was  similar  to   that   found   for 
other    Galician    oils    by    Zaloziecki    and    Klarfeld.     Dis- 
filiation   resulted  in  an  approximately  five-fold  concentra- 
tion of  the  "  oarbonisation  products.       The  Leaozowate  oil 
Was    slightly    dextro-rotatory.      In    composition,    this    oil 
Was  almost   analogous  with  the   Brelikow    oil.  except   that 
0   yielded    10*79  per  rent,  of  light  fractions  distilling  over 
at"37—  120    ('..  as  compared  with  3-23  per  cent.  (50° — 
120  ('.)    C.  s. 

Petroleum;  Refining with  sulphur  dioxide.     Edcleanu 

Rev.    du    Petrole,    1909,    [20];    Petroleum,    1910,    5. 

:;s:;    3S4. 

itsd  with  an  excess  of  sulphur  dioxide  (see  Hit. 
l'at.  216,469,  following).  Bustenari  lamp-oil  distillate 
(sp.    i^i     0*820     0*823)   furnishes   a  refined  lamp-oil  (sp. 

er.  li-SOO  ii'SHo).  ecpial  to  best  IVnnsyh  aniaii.  and 
a  mixture  of  heavy  hydrocarbons  (sp.  gr.  0*860 — 0'Stio), 
which,  on  distillation,  furnishes  products  that  can  be 
used  as  solvents,  or  as  raw  materials  in  the  chemical 
industry.  — C  S 

Petroleum  oils  in  leathei  manufacture.     Earp.  See  XV. 

Petroleum  production  oj  tin    United  Stales  in    1909.     0<B. 
QeoL  Survey.     [T.K.] 
The  total  production  of  petroleum  in  1909  is  estimated 
by    the    United    States    ideological    Survey     at     between 

173.tHiO.otMi  and  17s. .1 Panels,  as  against  179,672,479 

barrels  in  1908.  The  decrease  was  less  than  had  been 
expected  iii  view  of  the  great  accumulation  of  stocks 
during  the  preceding  year  In  States  east  of  the  Rocky 
Mountains.  California  showed  a  great  gain,  in  which 
nearly  all  its  pools  participated.  That  the  production 
of  190S  was  mure  than  the  market  could  stand  was  shown 
by  the  decline  in  price  in  the  Eastern  and  middle  fields. 
The  price  for  Pennsylvania  crude  oil,  which  had  been 
Sl-78  per  barrel,  began  to  decline  on  .May  3,  1909,  and 
had  fallen  to  $1*43  per  barrel  by  December  9.  A  cut  was 
made'  in  Lima  oil  from  $1*04  to  84  cents  per  barrel:  in 
Illinois  oil  from  68  cents  to  60  cents  per  barrel,  and  in 
the  Oklahoma  fields  the  priee  declined  from  41  cents 
to  36  cents  per  barrel.  There  were  no  significant  dis- 
veries  of  new  fields  during  the  year,  although  outside  of 
the  well-known  legions  prospecting  was  particularly  active 
in  Wyoming,  1'tah,  and  New  Mexico.  The  dec  line  in 
Pennsylvania  amounted  to  about  3  per  cent.  The  state- 
ments of  pipe  line  runs  show  a  gain  from  10.938.603  barrels 
in  1SHIS  to  about  ll.3uo.OtHi  in  1909,  the  run  for  December 
being  estimated,  but  this  amount  includes  a  small  quantity 
of  outside  oil  run  through  the  Tidewater  line.  West 
Virginia  did  not  share  the  genera)  decline  on  account  of 


ihe  aitiv,   development  ii    1 

Counties.     I'rodiie  tieui  in  the  Lima  field  (01 

1  eiiitiniie  d   to  decline,  and  an   11 

pulled  and   abandoned,   the   material   <•■    be  used 
in   Illinois  ami   farther  west.     Kentucky  and  Tenni 
showed  little  ohs  1908,  thougl    then  lighl 

decline  in  Kc  ntui  ky.     In  Illinois  the  decline  in  produi 
was  offset  in  its  siv'nilieati' ■  an   bj  thed 

111  Beveral  localit  le    od  di  i  pet   oil  i    « ■  t  winch 

gave  large  yields.       In  Oklahoma  thi    effort     "i   tie    Pro- 
ducers'  Association    to   suspend   drilling 
successful     in    reducing    produi  nun    and  '■ 

September  an  exceptionally  large  gusher  was  developed 
five  miles  north  of  Okmulgee.  The  success  ol  this  will 
led  to  tin-  development  01  tin  Peat  on  pool.  Kansas 
continues  to  decline  in  its  production  ol  both  petroleum 
and  natural  gas.  The  decline  in  Southern  Loui 
was  offset  by  increase  in  product  inn  m  the  Caddo  laid. 
All  the  West!  in  States  flourished.  Considerably  increased 
attention  is  being  given  to  all  portions  ol  tic  Wyoming 
fields.  The  discovery  hero  and  there  of  light-gravity 
oil  has   had  a  stimulating  effect.      California    now    stands 

first  in  oil  production,  producing  fully  10,000. 1    ha 

more    than    olkahnma,    which    ranks    Becond.      De* 
tnents  begun  iii  1908  continued  with  increasing  rapidity 
in  1909,  many  section*-  producing  wells  of  large 
line  of    the  import. ml   events  of    t  lie-  y  e  ;ei    was  the  drilling 
in  September  of  the  Silver  Tip  well  on  tin   Coalings  Gala. 
This  is  said  to  lie-  the,  greatest  well  ever  drilled  in  the  ;- 
Other  important  developments  have  exti  ml'   I  that 
tie-Id    to   the    west    and   south.     Successful    wells   .1 
in    the    Sunset,     .Midway,  and    other   districts    show     tin- 
wonderful   richness   of   the   fields    of    the    State-.      During 
1 909  several  pijie-s  lines  were  under  construction  to 
the    increasing  product. 

Natural    gas    and    petroleum    m    Canada.     Times.    Eng. 
Suppl..  dan     19,   1910.      |T.  R.J 

A  report  issued  by  the  Canada    Di  partmenl   of   M 

states  that  the  production  of  natural  gas  is  greatly  on  the 
increase  in  Canada.     In  1907  the  total  value  of  the 
duction  was  £163,000,  an  increase    of    39*7    per   cent, 
compared    with    1906,    whereas    in     1908    the     produ 
reached  a  value  of  about   £202,550,  this  figure  being  tin- 
largest  ever  recorded,  and  showing  an  increase  of  242  per 
cent,  as  compared  with  1907.   In  1908  the  gas  was  prdd 
entirely  by  the-  provinces  of  Ontario  and  Alberta.     The- 
figures  relating  to  petroleum  show   a  decrease   ol    nearly 
33  percent,  for  1908  as  compared  with  1907.  the  production 
in  the-  two  years  being  527,987  and  788,872  ban-els.  each 
containing  35  gallons.     These   figures  are   based  on   the 
amount  of  the  bounty,  which  is  at  the    rate   of    U    1 
a  gallon,  paid  by  the   Dominion  Government  on  the  crude 
petroleum  produced  from  wells  fn  Canada. 

Patents. 

Coal;    Method  of  washing  .     J.  R.  Campbell.  Scott- 
dale.    Pa.    0.8.    Pat.  945.092.  Jan   4.    1910. 

The  heavier  impurities  are  separated  from  the  coal  by 
immersing  the  latter  in  a  solution  of  higher  density  I 
water,  and  not  containing  acids  having  a  deleterious 
effect  upon  the  coal.  After  removal  from  the  tank,  the- 
separated  portions  are  independently  treated  for  the 
recovery  of  the  adhering  solution,  being  subjected  to  tin- 
action  "of    a    blast,   and    finallv     sprayed    with    water. 

W.  E.  K.  P. 

Combustible      briquettes  ;       Manufacture     of .      A. 

t'utensohn,  London.     Eng.  Pat.  3981,   Feb.    IS.   L909. 

A  MtXTDHE  of  coal  dust  with  about  ten  ji!  en',  bj 
weight  of  gas-tar  (in  place-  ol  pitch,  which  1-  n-ualh 
employed)  is  slightly  pressed  into  suitable  moulds,  which 
are  then  passed  into  a  retort  "■  overn  heated  externally 
to  about  300°  C.  After  about  an  hour's  heating. 
moulds  with  their  contents  are-  withdrawn,  the-  briquettes 
being  removed  when  cold. — V\  .  E.  E.  P. 
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Alcohol  and  hydrocarbons  ;  Process  for  the  production  of  a 

mixture  of  stable  in  the  cold,  for  explosion -engines. 

\    rein     der     Spiritus-Fabrikantcn     in      Deutsohland. 
r   Pat  216,1  u.  1906. 

The  piocooa  consists  in  adding  a  mixture  of  benzol  and 
benzine  to  alcohol  of  a  higher  concentration  than  90  per 
cent,  by  volume,  in  such  quantities  that  the  , 
contains  at  least  4"  per  cent,  by  volume  of  the  benzol- 
benzine  mixture.  It  is  stated  that  the  mixture  has 
approximately  the  same  efficiency  as  an  equal  volume 
of  benzine  alone  when  used  in  an  explosion-engine ; 
that  no  separation  of  its  constituents  occurs  at  tempera- 
tuns  considerably  below  0  C.  ;  and  that  it  can  be  used 
directly  for  starting  the  engine  in  the  same  manner  as 
benzine  alone.  The  term  "  benzine "  is  defined  as 
"  petroleum  distillate  that  begins  to  boil  at  TO''  C.  Or 
lower :  yields  SO  per  cent,  by  volume  up  to  100°  C;  and 
distils  over  completely  or  nearly  so  at  temperatures  up 
to   125   I  A.  S. 

Firing  furnaces  with  tar  and  other  heavy  hydrocarbon 
liquids.  F.  Kohn.  Stade.  Hanover.  Eng.  Pat.  16,464, 
July  14.  L909.     Under  Int.  Conv.,  July  15.  1908. 

The  hydrocarbon  liquid  is  pumped  through  a  system  of 
coils  heated  by  hot  gases,  and.  having  been  raised  to,  or 
above,  its  vaporisation  temperature,  is  finally  atomised. 
The  more  volatile  vapours  pass  to  the  furnace,  sufficient 
air  for  combustion  being  simultaneously  supplied,  while 
the  molten  pitch  flows  away  through  a  vessel  containing 
one  of  the  coils,  to  collecting  tanks.  The  heat  of  the 
pitch  is  thus  utilised  for  the  preliminary  heating  of  the 
hydrocarbon  liquid,  the  temperature  of  which  is  then 
raised  to  the  desired  extent  by  its  passage  through  the 
second  coil  situated  in  the  flue  of  the  furnace. — W.  E.  F.  P. 

Coking  and  gas  generating  ovens.     H.  Koppers.  Essen-Ruhr, 
Germany.     Eng.  Pat.    12.363.   May   25.   1909. 

Is  gas-fired  coking  ovens  of  the  regenerative  type. 
the  heating  flues  are  fed  from  vertical  and  co-axial  gas 
ducts,  which  extend  directly  through  the  walls  supporting 
the  flues,  from  longitudinal  gas  channels  also  extending 
through  the  walls.  Apertures  are  provided  in  the  roof 
of  the  oven,  above  the  heating  flues,  to  facilitate  the 
removal  of  obstructions  from  the  various  ducts,  and  to 
allow  of  the  inspection  of  the  gas  nozzles. — W.  E.   F.  P. 

Coking    furnace.     L.    L.    Summers,    Chicago,    111.     U.S. 
Pats.  943,609  and  943.610,  Dec.   14,   1909. 

Ik  a  horizontal  coking  furnace  containing  a  retort 
provided  with  a  movable  floor,  the  material  passes 
slowly  from  the  charging,  or  cooler,  end  to  the  dis- 
charge, or  hotter,  end  of  the  retort,  the  gases  liberated 
at  the  lower  temperatures  passing  through  the  previously 
charged,  hotter  material,  before  escaping  through  openings 
in  the  retort  floor.— W.  E.  F.  P. 


Gas  under  pressure  for  motive  power  purposes;    Means 

for    producing    a    - .     C.    J.    Varicas,    Weymouth. 

Eng.  Pat.  27.718,  Dec.  21,  1908. 

For  the  production  of  a  gas  under  pressure,  an  excess 
of  liquid  air,  in  a  finely-divided  or  atomised  condition,  is 
brought  into  rapid  contact  with  liquid,  vaporised  liquid, 
or  gaseous  fneL  the  ignition  of  which  has  been  initially 
effected  by  means  of  a  suitable  primer. — W.  E.  F.  P. 

Qas  ;  Apparatus  for  the  manufacture  of .     A.  M.  Gow, 

Edgewood  Park,  Pa.,  Assignor  to  the  Westinghouse 
Machine  Co.,  Pennsylvania.  U.S.  Pat.  945,715,  Jan.  4, 
1910. 

The  fuel  is  introduced    into   the  producer  through  the 
pipe,  7  (see  Fig.),  being  forced  by  a  reciprocating  plunger 
1,  into  the  producer-chamber,  6,  in  a  direction  approxi- 
mately parallel  to  the  walls  thereof.     The  blast  inlet.  11 
is    situated    below    the    fuel-inlet,    ami    delivers    against 


grate-bars.  10,  from  which  the  ashes  fall  into  a  water- 
sealed  ash-pit.  The  gas  is  delivered  through  the  pipe,  12, 
in  the  upper  part  of  the  producer. — A..  S. 

Purification  of  gas  obtained  from  tiu  distillation  of  carbon- 
aceous materials,  and  the  recovery  of  by-products.  6. 
Wilton.  London.  Eng.  Pat.  23,043,  Oct.  29,  1908. 
The  condensed  water  (virgin  liquor)  obtained  in  the 
distillation  of  coal,  is  treated  with  sufficient  alkali  to 
liberate  the  fixed  ammonia,  and  is  then  sprayed  into 
the  hydraulic  main  or  hot  gas  main.  This  facilitates 
the  condensation  of  the  tar  from  the  gas,  the  liquor  being 
at  the  same  time  deprived  of  the  bulk  of  its  ammonia, 
which  is  recovered  from  the  gas  in  the  ordinary  way. 
Any  ammonia  remaining  in  the  liquor  is  subsequently 
recovered  bv  passing  the  latter  through  a  tar-separator 
and  boding.— W.  E.  F.  P. 

Treating  gases  and  separating  smoke  and  dust  therefrom. 
E.  G.  Knoepfel.  San  Francisco.  Cal.  U.S.  Pat.  943.422, 
Dec.  14,  1909. 

The  gas  and  washing  liquid  are  introduced  into  the  top 
of  a  tower,  down  which  they  pass  to  separate  outlets  at  the 
bottom.  The  tower  is  provided  with  a  series  of  superposed 
centrally  arranged  cones  and  laterally  arranged  conical 
baffle-plates,  both  cones  and  baffle-plates  having  their 
lower  edges  serrated.  The  cones  are  rotated  by  mechanism 
from  below,  and  the  liquid  is  sprayed  alternately  from 
the  cones  to  the  baffle-plates,  and  vice.-versa,  the  gas  being 
forced  to  pass  through  the  spray  produced. — W.  H.  C. 

Ammonia    from    gas ;     Process    of    obtaining    .     H. 

Koppers.     Essen-on-the-Ruhr.     Germany.     U.S.     Pat 
945,332,  Jan.  4,   1910. 

Gas,  obtained  by  the  destructive  distillation  or  gasification 
of  fuels,  is  cooled  to  condense  tar  and  water,  and,  after 
separating  the  tar,  the  gas  is  superheated  and  conducted 
to  an  "  acid  saturation  bath."  The  condensed  water  is 
treated  in  a  column  still,  and  the  resulting  mixture  con- 
taining steam  and  ammonia  is  cooled,  to  separate  tar  and 
water,  and  the  residual  ammonia  is  added  to  the  gas  ; 
or,  the  mixed  steam  and  amine  mia  may  be  added  to  a  further 
quantity  of  the  raw  gas  before  cooling. — F.  Sods. 

Petroleum  ;  Process  for  tin  purification  of  crude  or  partially 

refined or  its  distillates,  especially  for  the  separation 

of    the    aromatic    and    unsaturated    heaii/  hydrocarbons. 
Disconto-Ges.     Ger.  Pat.  216,459,  May  23,  1908. 

Petroleum  either  in  the  crude  state,  or  after  preliminary 
treatment  by  known  methods,  is  mixed  with  such  a 
quantity  of  liquefied  sulphur  dioxide,  at  a  temperature 
below  the  critical  temperature  of  solution  (below  0°  C.) 
that  the  mixture,  on  standing,  separates  into  two  layers. 
The  lower  layer  consists  of  a  solution  of  the  aromatic  and 
unsaturated  heavy  hydrocarbons  in  the  liquefied  sulphur 
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dioxide,  whilst    thi   upper  layei  oon  ista  "i  the  petroleum 
hydro  ui i  d  in  ci  Dami  >■  ial  burning  nil-,     h  > 

\   in  use  large  quantitii  ulphur  dioxide, 

■mail   amot  nl     di    oh  ing    in    i  ho    pi  troli  urn    to   b    i 
solution.     The  sulphur  dioxide  can  be  recovered  quanti 

lath e\y  by  evaporation  undi  i    ;"i   <      tin      Thi 

stated  to  be  rpecialh  applicabli   to  Texas,  Ohio, 
fomian,    Roumanian,    and    Galician    oils.     (See  also 
Edeleauu,   Petroleum,  5,  383,  preceding.)      \   s. 

Coke-oven    walls,     Method  of  preventing   Ihi     destrui 
through   tin    alkeilis    contained   in    tin    i 
II.    (Coppers,    Essen   on    Ruhr,    Germany.     U.S.     Pat. 
M3.331,  Jan.    I.   1910. 

!      Pal    i !8of  1909;   thif  J.,  1909,  L026.-  T.F.B. 

.oven;        Vertical- jlu\  ('.     Will...     Sheffield. 

"i   to  Simon  Carves   Bye-Produl  t  Coke-Oven  Co., 
I.i.l. .  Manchester.     D.S    Pat  948,181,  Jan.  II.  1910 

Pal       i     !  9  ■■!  I!  i  I  .  thi    .i  .  1907,  248.— T.  F.  B. 

Process  fot   making-  The  Coal   Products  and 

Pow<  i    Co.     Fr.    Pat.    404,650,   July    2,    L909.     Undei 
Int.  Conv.,  July  3.  1908. 

-    i  .     B22,867of  1909  ;  thisJ.,  1909,647.-    T.  P.  B. 

oaratus   for    purifying .     E. 

I..  Hall.     Fr.  Pat.  104,732,  July  5,1909. 

sn  U.S.  l'at.  'H  1,494  .  i  1909;   this  J.,  1909,  237.— T.F.B. 


Hb.     DESTRUCTIVE    DISTILLATION  ; 
HEATING  ;    LIGHTING. 

Specific  gravities  of  mixtures  of  methyl  alcohol  andveater. 
Doroszewski  and  Roshdestwenski.     Set  XX. 

,ii    heats   of   mixtures   of   fatly   alcohols    and    water. 
I  toroszevi  ski.     Si  i    x"x* 

Patents. 

Incandescenci    mantles.     J.   ().   Zdanowich,    London.  Eng. 
l'at.    27,755,    Dec.    21,    1908. 

The  object  of  the  invention  is  to  increase  the  strength, 
hardness  and  durability  of  incandescence  mantles  by 
utilising  the  well  known  property  of  certain  metallic 
hydroxides  of  shrinking  and  hardening  during  their 
conversion  into  oxides  by  ignition.  The  fabric  [either 
before  in  after  the  usual  treatment)  is  impregnated  with 
a  solution  of  one  or  more  salts  of  aluminium,  magnesium, 
ui  equivalent  metal,  then  the  oxide  or  hydroxide  of 
the  metal  is  precipitated  by  any  known  means,  and  the 
mantle    subsequently    calcined. — ' W.  K.  P.  P. 

Incandescent  </«.<  filaments.     I!.   Laigle,  Paris.     Eng.  l'at. 
28.43.-i.    Dee.    30.    1908.      Under    Int.    Conv.,    Jan.    10, 

1 1"  is. 

In  the  manufacture  of  infusible  and  indestructible  incan- 

gas  filaments  of  the  kind  described  in  Eng.  l'at. 

37s.-,  ,  f    |!H)8  (this  .1..    Mil's.    i-.-Jo..  ,  laim   is  made  for  the 

incorporation  of  one  or  both  of  the  agglutinants.  arabin 

and   ammonium  oleate.   in   the    plastii    past dating 

of  thorium,  cerium  and  beryllium  oxides).  Other  sub- 
stances such  as  alumina,  silica,  oi  silicate  of  aluminium, 
may  also  be  added.— YV.  E.  F.  P. 

Electric  incandescena  lamp  filaments  ;  Manufacture  of — — . 
C.  H.  Weber.  Berlin.     Eng.  Pat.  16,328,  July  13.  1909. 

Finely  divided  metallic  tungsten  (or  one  of  its  lower 
oxides)  is  treated  at  a  low  temperature  with  pyridine 
or  quinoliuc  either  of  which  it  absorb-  to  the  extent  of 
from   6  to    10   pel    cent,    bj    weight.      After  incorporation 


with  the  ordinary  binding  agenU  (cd  whii  I 

nnl  ..M    i. iquin  Q,  Hi  i  thi 

i  ,,  ,,,,,.  ,,i   thinner  61  b  in  hitherto),  the  fuan 

an     in.  pared    from    the    mixture    bj    Bquirting,    I 
an. I    flashing   in   the   usual   manner,     n 
the  finished  Blami  ul    bavi  aamoothei 
risiditv    than    thosi 

'  '  w    E.  I 

Incandescent  [electric]  lamps  j    MeiaUit   filament  lot 
c.  Parkas,  Now   Sork,    bagnoi  to  H    3    3 

JTork.  an.l   i      T.  .|„,.Ker.    Brooklyn.      I'.S.    l'at.  94 
I  in  4,  1910.. 

'I'iik  process  consists  in   i lucing  a   highly   " 

coating  on  a  condui  tin; i,  by  decomposing,  by  a 

the  i  lei  trie  .hm.hi.   the   va] I    a 

,,  h.n  i,,M   metal,  in  the  preseni  e  of  the  vapoui     i 
gallol,    and    completing   the    reduction     to    metal   in   o 
atmosphere  of  hydrogen.     P.   Sodn. 

Destructw    distillation  of  coal;      Ipparatut   lot    '/ • 

T.    Parker.     Fr.    Pat.    404,693,   Jnlj    3,    1909.     I 
Int.    Conv..    July   3,    1908. 

-  i      Eng.  Pat.  14.167  of  1908  ;  this  J.,  1909,  1080.— T.I    B. 

Incandescent    gas    mantles.     V.    B.    Lewes,    Greenwich. 

Eng.  Pat.  1629,  Jan.  22,  1909. 
SEE  Fr.  Pat.  403.195  of  1909  ;   this  J..  1909, 1241.—  T 

Refractory  electric  conductors.     Eng.  Pat.  282.     &<•    XI. 


III.— TAR  AND  TAR  PRODUCTS. 

Patent. 

Anthracene,    series;     Manufacture    of  motives    of 

the .     P.   A.    Newton,  London.     From   Farben 

vorm.     F.   Haver  mid  Co..  Elherfeld.   Ocrman 
Pat.  5998,  March  12.  1909. 

See  Fr.  Pat.  400,500  of  1909 ;  this  J.,  1909,  976.— T.  I 
IV.— COLOURING   MATTERS   AND  DYES. 

Iromatic      amino-  and    hydroxy-compounds  ;      Action  of 

sulphites     on    Part  8.     Behaviour  of  hydrazi 

especiatty    phenylhydrazine,    in    tin     tuVphiU 
H.  T.  Buchererand  E.  F.  Sonnenburg.     J.  prakt.  I 
run.  81.  1-^8. 
THE  action  of  phenylhydrazine  and  bisulphite  on  naphthol 
and  naphthylamine  and  their  derivatives  is  uol 
one  :     in  the  case  of  the  o-derivatives  hydrazinesulph 
acids,     R.NH.XiSO.Xai.lU.     arc     tirst    formed,    - 
on  treatment  with  alkali. yield  azo-eompounds.  R.N  :  -VI'', 
and    with    hydrochloric   acid   arc   converted    partly 

/R 
earbazoles,  NHY     I  ,  and  partly  into  diamino-dcnva' 

\Ri 
H.,X.R.R1.XH...     In  the  ease  of  the   ^-derivatives,  carb- 

yR 
azole-X-sulphonic       acids.     Si  I A ,i  \  .    are     fon 

which  on  decomposition    by   acids   or  alkalis  pass  into 
earbazoles.        Thus  o-naphthol    yields   o-phenot 
carbazole.  and  1 :  4-naphthol-  or  naphthylainine-sulphonic 

gives      phenyl-n-iiai.hthvHiyilni7.ini    N  4  .1 
acid  which  with  alkali   yields   I 
4-sulphonio    acid.     C,H6.N:N.C10H,.SO,Na,     and 
hydrochloric        acid        yields       p-aminoph"nyl-l-ai: 
naphthalene-4-sulphonic'  acid  ;    phenyl-o-naphthyl-hj 
/in. -X-monosulphonic     acid,     benzeneazo-a-naphthali 
u-uaphthol     and     a-phenonaphthocarl 
formed     as    by-products.      1 : 6-naphthylaminesulphi 
acid  yields  1 : 2 :  5-carbazolesulphonio  acid,  and  the  I  ; 
acidisconverted  intJi  then. rrespondingcarbazolc  and   I  :' 


n 
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benxeneaxonapbthalenesulphonic   acid.       Similarly,  2  :  1- 

naphtuylamine-   ami    naphthol-sulphonic    acids     furnish 

phthophenoi  arbaaole,  -  :  l-oarbaxolesulphi  i 

.    3-phenonaphthocarbasole  ;  2  :  ti-naphtholsulphonic 

..I    2  :  3  :  6-naphtho)disurphonic    aoid    giye    -  :  1- 

carbazole-6-sulphonii    acid   ami  -  -.  t-carbazole-3  :  6-disnl- 

uvi  ly      In  the  interaction  cf  azobcnzene 

sulphite,  hydraiol  >  n»  ne-N-mt  nosulphonic  aoid  is 

ly   an  intermediate   product,   benzidine   being  tin' 

final  one.     Certain  szo-dyestuffs  were  also  treated  with 

phenylhydraEine     ami     bisulphite:    thus     benzeneazo-/3- 

naphthol-3  :  6-disulphonic  acid  is  reduced  to  the  hydrazo- 

compound,   ami    benzeneazo-a-naphthol-6-sulphonic   acid 

yields  a  disazo-dyestuS,  1  :  4-bjsbenzeneazo-a-naphthol-6- 

sulphonit  acid,  together  with  a  compound  1 i  tin-  formula, 

so,Na.(     ,11,  Ml  \H(',.1I,LX11  N  SO,Na   I  ,11  ,    Under 

similar  i  <  nditii  ns  Naphthi  1  Kim-  Black  is  u  nverted  into  a 

violet  black  dycstiiff.  ami  Alizarin  Red  Sis  transformed  into 

i  dyestuff  w]         i  '■  '  -hades  on  chromed  wool 

i  rial  dyestuff,  and  has  pn  bablythe  constitution 

H4      [[[     ..H  OB    SOJB)J«HaSHG»Hs.-J.C.C. 

Tht    Indian    indigo  crop.      Final   Memorandum   of  Com- 
mercial Intelligence  Dent,  of  India.     Chem.  Trade  J., 
Jan.  22,  1910.     [T.  R.] 
On  tin-  average  of  tin-  live  years  ending  1907 — S  the  area 
under  indigo  in  the  four  provinces  dealt  with  was  487.000 
«  bile  that  in  1908—9  was  283,900  acres.     The  total 
area  of  the  present  season  is  estimated  at  290,600  acres. 
The  total  yield  of  dye  is  estimated  at  39,600  cwt..  which 
exceeds   last   year's   figures   by    800  cwt.     The  following 
is  a  su>  the   provincial  reports.     The  figures  in 

brackets,   following  the  name  of  each  province,  indicate 
what  percentage  of  the  total  indigo  area  of  British  India 
dinarily  cultivated  in  that  province. 

II"]  ;/(.). — The   total   area  sown  is  re- 

i..    be    1  < >T .  l < h i   acres  as  compared   with   135,300 

a   res    last    year.      The    season     has    been   unfavourable. 

ttcy  "I  winter  rain  affected  February  sowings,  and  in 

May  the  rainfall  was  very  defective.      In  June  the  rainfall 

ore  than  sufficient,  and   the  heavy  rainfall  in  the 

end  of  Augu.-t  affected  the  outturn  of  the  second  cuttings. 

The  yield  is  estimated  at  17.000  factory  maunds  (=  11,400 

cwt.)   as    compared    with    the    trade    estimate    of     16,000 

10.700  cwt.).      Last   year  the  official  estimate 

26,300    maunds  (=    17. (Kin  cwt.),   against  the   trade 

estimati  of  26,000  maunds  (=  16,700  cwt  - 

Madras  (33"7  per  cent.). — The  total  area  under  indigo 
in  raiyaluari  villages  up  to  the  end  of  November  is 
reported  to  be  61,000  acres,  which  is  about  29  per  cent. 
than  the  ana  at  the  corresponding  date  of  last  year. 
The  increase  is  attributed  to  timely  rains.  The  condition 
of  the  crop  is  fair  to  good,  and  the  expected  outturn  is 
t  stimated  at  t>7  per  cent,  of  the  normal.  On  the  basis 
of  these  figures  the  total  area  and  yield  in  raiyatuari 
villages  for  the  whole  of  the  current  season  may  be 
estimated  at  102,900  acres  and  15.400  cwt.  respectively, 
as  compared   with   7''  and    12.100  cwt.  last  year. 

Villages  other  than  rot  aattcari  report  an  area  of  about  1,600 
es,  expected  to  yield  240  cwt.,  as  against  2,000  acres  and 
:|iki  ewt.  of  last  year. 

United  int.). — The  total  area  is  now 

reported  to  he  36,000  ai  res  compared  with  30,600  acres 
last  year  In  the  western  and  southern  districts  the 
season  was  favourable,  but  in  the  eastern  districts  the 
crop  was  damaged  by  floods  ami  insects.  The  total  yield 
•  stimated  at  7.<»»'  factory  maunds  (=  4,700  cwt.) 
pared  with  5.700  factory  maunds  (  —  3.800  cwt.) 
for  last  year.  Some  portion  of  the  dye  is  consumed  locally 
or  exported  to  other  provinces. 

I'm,  ml'   (10*8.  J»  ■  ■■   reports  the  total  area  to  be 

4:1.4110  act  ii  acres  last  year,  attributed 

to  sufficient    water   supply   at    the   time   of   sowing.     The 
-on    has    been    favour  '.r    yield    of    seed    is 

estimated  at  1,791,600  sen  i       80    00        t.),  and  of  dye  at 
494..  8,300  ewt.). 

The  exports  by  sea  to  foreign  countries  in  each  of  the 
Last  three  years  have  been  :  1906—7,  36.102  ewt,  ; 
l'"D7—  8,    32,490  ewt.  ;     1908—9,  24,946  cwt. 


Patents. 

[Qreen    wool]    dyestuff;     Manufacture    oj    ■ .     P.    A. 

Newton,  London.  From  Farbenfabr.  vorm.  F.  Ba\.  I 
uud  Co.,  Elberfeld,  <  iermany.  Eng.  Pat.  9908.  April  26, 
1909. 

Diazotiskd  6-chlnro-4-nitro-2-aminophenol  is  combimd 
in  neutral  or  slightly  acid  solution  with  1  :  8-diamim  - 
naphthalenc-4-sulphonic  acid,  and  the  resulting  product 
is  treated  with  nitrous  acid.  Or,  the  diazo-compouml 
may  be  directly  combined  with  1  :  S-aziiuinonaphthalene-4- 
sulphonio  aeid.  'Hie  product  dyes  wool  violet  shades, 
which,  on  chroming,  la-come  yellowish  green.- — J.  L.  H. 

Monoazo  dyestuff  for  chrome-mordanted  u-ool  ;  Manufactun 

of  a  ■ .     A.  G.  Bloxam,  London.     From  Act.-Ges.  f. 

Anilinfabr.,  Berlin.     Eng.  Pat.  6727,  March  20,  1909. 

See  Fr.  Pat.  401,092  of  1909;  this  J.,  1909,  1082.— T.  F.  B. 

Azo  dyestuff ;    Black  .     O.   Gunther  and  L.   Hesse. 

Elberfeld,  and  A.  Zart,  Vohwinkel,  Assignors  to  Farben- 
fabr. vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germanv. 
U.S.    Pat.    945.780.   Jan.    11,    1910. 

See  Eng.  Pat.  1397  of  1909  ;  this  J.,  1909,  1309.— T.  F.  B. 

[Azo]   dyestuffs ;     Brown   .     M.    Kabn.    Assignor   to 

Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Ger- 
manv. U.S.  Pats.  946,080,  946,051,  and  946,052,  Jan. 
11,  1910. 

See  Fr.  Pat.403.208  of  1909  ;  this  J.,  1909,  1309.— T.  F.  B. 

Dyestuffs  of  the  anthracene  series-;   Process  for  producing 

new  .     Farbenfabr.  vorm.  F.  Bayer  und  Co.     Fr. 

Pat.  404,345,  June  23,  1909.  Under'lnt.  Conv.,  Aug. 
4,  1908. 

See  Ger.Pat.213.500  of  1908  ;  this  J.,  1909,  1191.— T.  F.  B. 

[.4zo]    dyestuffs ;    Process   for   preparing   ,    and    for 

di  veloping  them  on  the  fibre.  Farbenfabr.  vorm.  F.  Bav<  i 
und  Co.  Fr.  Pat.  404,346,  June  23,  1909.  Under  Int. 
Conv.,  Sept.  8,  1908. 

See  U.S.Pat. 936,456  of  1909  ;  this  J.,  1909,  1120.— T.  F.  B. 

Sulphide  dyestuff  and  its  manufacture.  Farbenfabr.  vorm. 
F.  Baver  und  Co.  Fr.  Pat.  404,719,  July  3,  1909. 
Under'lnt.   Conv.,  Aug.   31,   1908. 

See  U.S.Pat. 935,009  of  1909  ;  this  J.,  1909, 1190.— T.  F.  B. 

Vat  [thioindigo]  dyestuffs  ;  Process  of  making .     Farb- 

werke  vorm.  Meister.  Lucius,  und  Brtining.  Fr.  Pat. 
404.266,  June  21,  1909.  Under  Int.  Conv..  July  22. 
1908. 

See  Ger.Pat.216,224  of  1908  ;  this  J..  1909,  1310.— T.  F.  B. 

Vat  dyestuffs  ;  Process  of  making .     Farbwerke  vorm. 

Meister.  Lucius,  und  Briining.  Fr.  Pat.  404,727,  July  3, 
1909.     Under  Int.   Conv..  July  27,   1908. 

See  Eng.  Pat.  17,266  of  1909  ;  this  J.,  1910,  81.— T.  F.  B. 


V.— FIBRES  ;    TEXTILES  ;     CELLULOSE  ; 
PAPER. 

Proteins  ;  Products  formed  by  the  partial  hydrolysis  of . 

E.  Abderhalden.  Z.  physiol.  Chem.,  1909,  63,  401—104. 
(See  also  this  J.,  1909,  240,  323.  518,  978,  1083.) 

The  author  has  continued  his  investigations  upon  silk 
fibroin,  and  has  now  obtained  a  larger  yield  of  ct-alanyl- 
glycine.  The  total  yield  of  crude  crystals  was  12  grms., 
calculated  upon  100  grms.  of  silk  fibroin,  and  the  product 
gave  the  reactions  of  glycyl-Myrosine.  These  crystals 
were  separated  into  two  fractions  by  water,  the  insoluble, 
fraction  containing  tyrosine,   whilst,  the  soluble  fraction 
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in-.'  bom  thig  eomponnd.  Bj  precipitation  with 
alcohol  (he  lattei  tic  tion  yielded  .1  purified  product  1 

11  doubt    howovi  1 .  Iha(  Ihe  mot  hi  1 
liquor  -till  1  ontai  dipopt ido.     From 

the  analytical  constants,  the  Boluble  fraction  mte  proved 
in  be  (/ulmivl glycine,  i in  hydrolysis,  2  grins,  yielded 
!  08  (-alanine  and  0*95  grin,  oi  glycocoll.     I" 

addition  la  the  two  dipeptides  mentioned,  a  third  dip  p 
tide  has  been  obtained,  and  in  conclusion  H  ia  pointed  out 
that   by  oareiul  procedure,  ii   i  to  obtain  poly- 

peptides  without    the   necessity    oi   forming   derivatives. 

U .  N.  B. 

Norwegian    /«/*>•  and   wood    /"'//<    industries    ■■»     1909. 
land  :    through    Woohenbl.     Papierfab.    1909,    40. 
■«40    4460. 

In  tin-  Norwegian  paper  trade  the  year  1909  1-  described 

-!■  of  the  worst  which  has  been  experienced  since  the 
industry  was  established.  This  situation  is  attributed 
to  the  general  slackness  of  the  world's  markets.  In  cer- 
tain grades,  thin  wrappings  and  printings  for  tl»-  far  Bast, 
there  has  been  a  recovery  since  the  autumn,  and  this 
recovery   appears   likely    to   continue   and    extend.     The 

1  tics  of  the  production  of  sulphite  wood  pulp  in  Norway 
and  Sweden  for  the  last  four  years  are  :  1906, 400,000  tons  ; 
1907.  BOO, :   1908,  676,000;   1909,  516,000  tons.     The 

rease  for  1909  is  due  to  the  Swedish  genera]  strike. 
which  lasted  for  two  months  and  is  estimated  to  have 
reduced  the  probable  production  by  about  100,000  inns. 
Hut  even  this  decreased  production  has  been  more  than 
the    market    could    absorb.     The    prices    of    wood    have 

meed  in  Sweden  on  account  of  the  increase  in  the 
number  of  mills,  but  they  are  still  slightly  lower  than  in 
Norway  :  on  the  other  hand  the  Norwegian  mills  have  the 
advantage  of  geographical  position.  The  tendency  in 
Norway  has  been  to  concentrate  on  the  higher  grades  of 
pulp.  Until  some  agreement  is  reached,  a  keen  struggle 
is  likely  to  continue  between  the  Scandinavian  manu- 
facturers. The  market  for  sulphate  pulp  is  not  in  quite 
such  a  critical  situation,  but  remunerative  prices  are 
obtained  with  great  difficulty.  The  position  of  mechanical 
pulp  is  of  a  totally  different  order :  the  production  of  1909 
was  for  the  most  part  sold  in  advance,  and  the  stocks  were 
practically  exhausted.  Great  difficulty  was  experienced 
in   meeting  the  demand   early   in   the  year,   owing  to  the 

rtage  of  water,  and  very  high  prices  were  realised  for 
small  parcels  outside  the  contrails.  Imt  several  mills 
were  compelled  to  shut  down.  However,  in  July,  prices 
began  to  weaken,  and  after  being  supported  at  a  slightly 
reduced  level  during  the  contracting  season,  they  register 
a  distinct  drop  in  December.  Mechanical  pulp  will  be 
slightly  cheaper  this  year  than  last,  but  the  price  of  pulp 
wood  has  not  fallen  and  the  unsold  production  is  not  very 
great.  The  reason  for  the  fall  is  the  increased  number 
of  mills  and  the  enlarged  capacity  of  the  old  ones,  together 
with  a  good  rainfall  during  the  latter  months  of  the  year. 
If  the  rumours  of  extensive  new  erections  of  grinding 
mills  be  realised,  there  is  a  danger  of  this  industry  suffering 
the  same  fate  as  the  chemical  pulp  industry,  from  reckless 
speculation,  since  the  prices  of  pulp  wood  are  already  high. 

-^J.  F.  B. 

Pates  ts. 

Textiit  fibre*  \/rom  nettles,  etc] ;  Process  jor  obtaining . 

IK     I'tiel  and    C.   Seibert,   Vienna.  Eng.  Pat.  27,670, 
Dec.  19,  1908. 

\  ;  1  iik.  sti  iii-  are  decorticated  by  boiling  them  for  from 
2  to  .'I  hour-  with  an  S  per  cent,  solution  of  soda-lye.  milk 
of  lime,  or  the  like,  followed  by  thorough  washing  with 
water  and  removal  by  hand  of  the  lignihed  portions. 
The  bast  thus  obtained  is  heated  for  five  minutes  under 
I.",  atmospheres  pressure  with  a  solution  of  caustic  soda 

nt. I.  washed,  and  again  heated  with  fresh  Im 
under  10  atmospheres  pressure  for  the  same  period. 
Deguniming  is  completed  by  immersion  in  calcium  bi- 
sulphite solution  (9  per  cent.)  for  about  2  hours.  If  neces- 
sary, bleaching  is  effected  by  twice  boiling  out  with  Caustic 
lye.  with  an  intermediate  treatment  in  a  bisulphite  bath, 
followed  by  treatment  with  permanganate, — J.  L.  H. 


Fins  an, 1  hemp  fibres  separate  ■•••r ; 

Process  foi   improving    — .     A.  von  '"'   "■ 

von  Schewelin.    Qi  r,  I'm    216,892    v..    2    1907. 

Tin  H.i\  or  hemp  fibres,  which  have  1 ■  ''" 

USUa]    liianlii  1     an     phll  1  .1    inn   do   '  '"  which  the 

then  pumped  out.     Hot  alkali  1 
and   the  contents  of  the   boiler  heated  eitl 
superheated   steam  or  bj    mi  at  •  ""  '  "!l 

alkali  l\,    1-  n,  si  run  off,  and  the  fibres  pit  SSed  and  In 

with    warm    alcohol    (ethyl    alcohol    , 

mixtures  nt  al  ohol     foi   I  |     3  hour     thi    treatmi  n    being 

repeal,,!   it    1 an.      'I  la    fibri      ■■•■    thl 

and    dried    with    warm   an    and    -upei  healed   steam.       Ii    II 

tated  that  In   ilu    proi  •    -.  flax  and  hemp 
tor  th,   production   not  only  of  yarn  of  medium  I 

but  even  of  yam  finer  than   No.    H>,  are  obt I 

process  may  also  lie  applied  to  yarn  spun  from  the  fibres 
or  to   woven  fabric    .       \    S. 

Megass  and  other  vegetable  fibr,  ,    Treatment  oj 

production    oj    lignoceUulosi     puip].     N.     Malcolrnson, 

London.      limn    L.    B.    de    Laniarro,    Trinidad.      I  > 
Pat.  28,163,   lice.  21.  1908. 

T,:,  fibreis   oaked  in  water  and  allowed  to    1 ' "->>; 

ferment     When  fermentation   i      I  I     !  per  cent,  oi 

caustic  soda  is  added  to  assist  the  proces  Thi 
then  washed  with  water,  treated  with  sulphurous  acid, 
and  boiled  in  a  rotary  boiler,  under  a  pressure  of  from 
■jo  to  inn  II..  per  so.  in.,  with  a  solution  ,.t  from  12  to 
2.,  per  cent,  of  caustic  soda  and  2  per  cut.  .a  caustic 
potash,  calculate,!  on  the  weight  of  dry   matei 

upon    washed    with    water  and   1  0 

pulp  in  the  usual  manner.     The  pro  •        '  !         |  plied 

to  'sueai     cane,     bamboo,    sunflower    Btalks,   1   0 

In  the  case  oi  SUg  1.   cane,  a  brown  colouring  m 

be  obtained  as  a  by-product,  by  doubling  thi   amount  oi 

caustic  potash  employed  for  boiling. — J.  L.  H. 

(  1  Uulosie  films  ;  manufacture  of .     E.  Brandenl 

Tliaon  les-Vosges.  France.     Eng.   Pat    15,190,  June  29, 

1909.  (Sec  also  this  J.,  1910.  B3 
Tin-:  apparatus  for  the  manufacture  of  cellulose  films, 
in  continuous  form,  from  viscose,  consists  oi  a  hopper, 
containing  the  viscose,  ami  provided  with  an  adjustable 
slit.  The  viscose  is  delivered  through  this  slit  on  to  a 
toller  revolving  in  a  coagulating  medium,  e.g.  a  solution 
,.f  ammonium  sulphate.  From  tins  roller  the  film  1-  I'd 
and  supported  over  a  number  of  roller-  revolving 
series  of  vats  containing  solutions  of  brine  to  remove  thi 
alkaline  and  sulphide  by-products  from  the  film,  solutions 
of  mineral  acids,  to  decompose  the  xanthate  and  render 
the  film  insoluble,  and  finally  through  a  -erics  of  wasl 

vat-,    after    which     the     lihll    is    reeled     1111.       In     'he    ealllel 

vats  of  the  series,  all  the  rollers  are  driven  by  -unable 
gearing  and  are  placed  very  close  together,  but  without 
actual  contact,  in  order  to  support  the  film  whilst  it  1 
still  plastic,  but  the  rollers  in  the  sat-  later  on  in  the  series 
are  Simple  guide  rolls,  over  which  the  tilm  is  I'd  111  a  zig- 
zag direction  through  the  various  liquids  in  the  \  ate. 

— J.  r .  !'• 

Acetykellulose  ;  Manufacture  of  sheets  or  objects  i  -■ 

H.  J.  <■    Beeser,  London.     Eng.  Pat.   12,976,  •' 
1909. 
When    acetykellulose,  ot   the  type   which   1-   soluble   in 
act  tone  or  ethyl  acetate,  is  heated  with  a  mixture  of  equal 

of  benzene  and  alcohol,  it  dissolves  near  thi 
temperature,    but    separates    again    on    cooling.     I 
liquid  be  poured  off  from  the  di  "'  ' 

camphor  substitute  be  added  to  the  latter,  the  mixture 
a. -a.,,  becomes  fluid  on  heating,  and  the  product  wtien 
cold,  forms  a  plastic  solid  having  thi  '  m" 

h.id.     For  example,  2  kilos,  of  aoetj  :  >'"■  'M*' 

-peciHed,  are  mixed   with   20   kilos,   each  c 
benzene,   the  mixture  is  heated  for  some  time  at   BW    t  ., 
and  then  to  boiling  until  the  acetylceuulose  is  d>- 
After  cooling,   the   solvent   is   poured   off  from   tho   mass 
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which  separates,  600  grms.  of  camphor  and  400  grms.  of 

rhydrin  are  added,  and  the  whole  is  again  heated 

m  order  to  produce  ■  transparent  fluid  which 

oling.     If  desired,  the  camphor  may  be  added 

tn  the  original  acetylcellulose  and  t li. ■  whole  heated  with 

the  solvent  until  dissolved.     Homologjues  of  alcohol  and 

•    rt— [  rrtiv.lv   may   1  I  I    P.  B. 

Paper  webs  coated  on  both  fides  ;  Means  for  drying . 

1'.  V.  Hentschel,  Charlotte)  many.     Eng.  Pat. 

15,107,  June  28,   1909. 

Thl  web  of  paper,  toated  on  both  si  as,  without 

solid  sup|  on.  between  two  paralli  1  si  riee  ol  dotted  plates, 
through  which  hot  air  is  fur..  .1  against  the   Burface  of  the 
or  in  order  to  dry  it.     Theslo  rough  the 

plates  in  a  slanting  direction,  so  thut  the  hot  a  in  a 

plane  not  at  right  aisles  to  the  plane  of  the  surface  of  the 
paper.  The  direction  of  the  blasts  of  air  varies  on  either 
side  of  the  middle  of  the  web.  and  their  inclination  is  always 
towards  the  nearest  hi    paper,  both  above  and 

below.  This  inclination  has  the  effect  of  keeping  the 
paper  stretched  out  Bat,  and  preventing  shrinkage  and  curl- 
ing, Moreover,  curling  is  also  prevented  by  the  fact  that 
the  drie-t  air  is  near  the  middle  of  the  web.  whilst  the  more 
saturated  air  passes  away  at  the  edges. — J.  F.  B. 

Spent   pulping  liquors  ;  Process  of  treating .     W.  J. 

Bough,  Toledo.  Ohio.     D.S.  Pat.  945.394.  Jan.  4,  1910. 

The  process  of  treating  spent  alkaline  pulping  liquors 
containing  resinous  saltr.  consists  in  separating  the  resi- 
nous .-alts  therefrom,  concentrating  the  residual  liquors, 
subjecting  the  residue  to  destructive  distillation  to  pro- 
duce an  .il  -unable  for  creosoting  and  other  purposes, 
and  recovering  the  alkali.— J.  F.  B. 

-''rt!  ids  and  the  like;  Process  of  producing  solu- 
tions for  spinning .  R.  Linkmeyer.  Bremen.  Ger- 
many.    U.S.  Pat.   945,559.  Jan.  4,   1910. 

Eng.  Pat.  4104  of  1909 ;  this  J.,  1909,  934.— T.  F.  B. 

Solutions  for  use  in  making  artificial  threads  or  other  pro- 
ducts ;   Process  for   making   stable .     P.    Friedrich. 

Fr.   Pat.  404.372.  June.  24,   1909. 

See  Eng.  Pat.  11,700  of  1909  ;  this  J.,  1909, 1246.— T.  F.B. 

Vegetable  fibres  contained  in  straw,  grasses,  bast,  harl,  and 
the  like;  Process  of  opening  for  spinning  and  weaving 
purposes  the- .  F.  A.  Reichmann.  Barmen.  Ger- 
many.    U.S.  Pat.  946,272,  Jan.   11,  1910. 

Bxa  Eng.  Pat.  12.059  of  1909  :  this  J.,  1909,  1193.— T.  F.  B. 

Silk  weighted  with  stannous  chloride  ;  Process  for  increasing 

the   resistance  of .     E.   Herzog.     Fr.    Pat.   404.239, 

June  21,   1909. 

Got.  Pat,  213,471  ..f  1908;  this  J.,  1909, 1194.— T.  F.  B. 

Celluloid ;   Process  for   making   products  similar  to . 

Chcm.    Fabr.    Grieshcim-Elcktron.     Fr.    Pat.    404,886. 
July  8,   1909.     Under  Int.   Com.,  July  8,  1908. 

See  Eng.  Pat.  15.v,5  .,i  IM  :i  ;  this  J.,  1909,  1163.— T.  F.  B. 

Barrel  bodies  from  paper  pulp;  Process  of  making . 

W.    H.    Decker,    Syracuse,    N.Y.,    r.s.A.     Eng.    Pat. 
26,762,  June  30,  1909. 

See  U.S.  Pats.  928.247.  928,248,  and  928,249  of  1909  ;  this 
J..   1909,  958.— T.  F.  B. 

Peat  fibre  ;  Process  for  the  treatment  of and  its  manu- 
facture into  paper,  <fcc.  L.  Franz,  Admont,  Austria- 
Hungary.      L.S.   Pat.   945.313,  Jan.  4,   1910. 

Mi   Bug.  Pat.  13,994  of  1908  ;  this  J.,  1909,  905.— T.  F.  B. 


VI.— BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

Paranitraniline     Hid     on    cotton;    Formation    of . 

E.  Justin-Mueller.  Bull.  Soc  Chim.,  1910,  7,  60— 1;4. 
The  obscMatioiis  ..I  Prudhomme  and  Colin  (this  J.,  1909, 
87,  306)  on  the  production  of  the  best  colour  arc  criticised 
by  the  author,  who  states  that  the  addition  of  a  fatty 
body  such  as  sodium  ricinoleate  to  the  naphthol  bath 
is  essential  for  obtaining  a  fast  and  brilliant  red.  He 
gives  the  following  proportions  : — pi- naphthol,  20  gnus.  ; 
in  hydroxide,  38°  B.,  20  grms.;  sodium  ricinoleate, 
100  grins. ;  water  to  make  1  litre.  The  well  boiled  oul 
hanks  are  padded  in  this  bath,  then  dried  and  passed 
into  the  diazotising  solution,  the  proportions  for  which 
are  : — Paranitraniline.  14  grms.  ;  sodium  nitrite,  7  grms. ; 
hydrochloric  acid,  22c  B.,  31  grms.;  crystallised  sodium 
acetate,  28  grms.  ;  water  to  make  1  litre.  The  colour 
is  developed  almost  immediately  and  in  about  20 — 30 
seconds  a  full  red  is  obtained  which  loses  very  little  on 
washing  in  running  water.  The  colour  is  spoilt  by 
longer  contact  with  the  developing  solution.  Chalk 
can  be  used  instead  of  sodium  acetate  to  neutralise  the 
free  acid,  but  its  use  is  inconvenient  in  practice.  The 
fatty  substance  u>ed  is  stated  to  unite  with  the  colour 
to  form  a  complex  colloid.  (See  also  this  J.,  1906,  532  ; 
1907,  45).— A.  Sbld. 

Alizarin  Red  and  Pink ■  onunoiled material.      M.  Battegay. 
Bull.   Soc.    lnd.   Mulhouse,   1909,  79,  348—353. 

The  production  of  Alizarin  Red  upon  unprepared  material 
has  been  carried  out  for  some  years  in  many  works  and 
is  on  the  increase.  Comparative  bulk  trials  by  the  well- 
known  methods  of  application  show  that  with  equal 
quantities  of  alizarin  fixed  upon  the  fibre,  the  shade  upon 
oiled  material  is  richer  and  fuller  than  that  upon  the 
unprepared  cloth  and  that  the  lake  is  more  transparent  and 
brilliant.  With  the  previously  prepared  cloth  the  lake  is 
fixed  only  upon  the  surface  of  the  fibre,  whilst  the  unoiled 
cloth  is  dyed  throughout.  The  colour  lakes  contain  the 
same  ingredients,  but  in  the  case  of  the  unprepared  cloth, 
these  ingredients  are  brought  upon  the  material  at  one 
and  the  same  time,  and  the  omission  of  any  previous 
manipulation  compensates  for  the  poorer  quality  of  the 
shade  obtained.  The  fatty  acid  required  is  incorporated 
with  the  printing  paste  containing  the  alizarin  and 
calcium  and  aluminium  compounds,  but  a  perfect 
reaction  between  the  ingredients  is  only  obtained  when 
the  fatty  acid  in  the  mixture  is  in  a  very  finely  divided 
condition,  i.e.  well  emulsified.  Comparative  trials 
showed  that  the  best  results  are  obtained  with  ricinelaidic 
acid  and  with  I.izarol  (see  Eng.  Pat.  13,790  of  1908'; 
this  J.,  1909,  519).— F.  M. 

Turkey-red  oil  and  its  derivatives,  and  their  application  in 
tin  production  of  Alizarin  Pink  and  Turkey-red  on 
unoilid  mati  rial.  M.  Tschilikin.  Rev.  Gen.  Mat.  Col., 
1910,  14,  4—6. 

By  treating  one  molecular  proportion  of  ricinoleic  acid 
with  J  of  a  molecular  proportion  of  sulphuric  acid, 
esterifieation  takes  place,  but  the  double  linkage  is  not 
affected.  With  one  and  a  half  molecular  proportions  of  sul- 
phuric acid,  esterifieation  is  accompanied  by  a  certain 
amount  of  addition,  and  with  3  molecular  proportions,  this 
addition,  reaches  a  maximum.  The  iodine  value  and  acid 
value  of  the,  products  obtained,  are  lower,  the  greater  the 
proportion  of  sulphuric  acid  employed  ;  the  diminution 
in  the  acid  value  being  due  to  internal  condensation 
Iwith  elimination  of  the  elements  of  water)  between 
the  sulphonic  and  earboxylic  acid  groups.  By  treatment 
with  gaseous  hydrochloric  acid,  esterifieation  alone  re- 
sults, but  in  presence  of  formaldehyde  the  esterifieation 
is  accompanied  by  addition,  as  proved  by  the  diminished 
iodine  value  of  the  product.  By  treating  with  j  of 
a  molecular  proportion  of  sulphuric  acid,  in  presence  of 
formaldehyde,  there  is  an  addition  besides  esterifieation, 
and  it  is  shown  that  it  is  the  formaldehyde  which  reactB 
with  the  hydroxyl  group,  and  the  sulphuric  acid  v 
is  added  at  the  point   of  double  linkage.     The  products 
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thus  obtained,   mixed   with   water  In  the  proportion  oi 

1  :  in.  yield  emulsions  which  an    permanent   tor  months 

m  ployed  in  i  ho  production  of  Alizarin  Pink 

Reds  on  oloth  which  has  not   been   previously  oiled. 

I     \1 

in   tungstat*    as   a    reserm    undi 

\   Si  hi  ran  i      v>  aled  note  No.  1030, 
April  25,    1898.     Bull.   Soc.    Ind.    Mulho 1900,  79. 

itkd    -oluii f   Bodiuxn    tungstate,   thickened 

with  -i'u,  h.  ai  te  aa  a  good  n  erve  undi  i  Aniline  Black, 
and  colours  fixed  bj  ohromium,  iron,  and  aluminium 
mordants,  Direct  ootton  dyestuffs  may  It  printed  with 
the  reserve  paste,  and  various  offeoti  thus  obtained,  —  F.  U. 

I'  ■  i  ;  RTS, 

Dyeing    ami    similarly    treating     t< 

ins  or  thi  tiki  ,    Apparatus  /or .     J.  W.  l'iatt 

;hhI  the  Times  Coloured  Spinning  Co.,  Ltd.,  Hcvwood. 
Eng.  Pat.  22,986,  Oct.  8,  1909. 

ok  of  tin'  machine  described  in    Eng.  Pat. 
24,327  of   1903  (this  J.,   1904,59).     "i  irn,  stabbing,  etc.. 
is  wound  on    perforated   tubes  which  are  inserted  in  the 
bine.     Each  bobbin  is  surrounded   by  an  outer  per- 
il -I  case  v.  h    h        i  ••  wed  in  the  base  of  tin-  machine. 
'!',•  the  upper  pari  of  this  case  is  attached  a  smooth  conical 
phi)!  or  valve,  fitting  into  the  open  end  of  the  perforated 
tube,  and  this,  by  means  of  a  spring,  which  is  compressed 
as  the  i.i-    i     screwed  on,  is  lirmly  wedged  in,  thus  en- 
suring  a    liquid-tight  joint.      Should    it    be    desired    ii 
dispense  with  the  outer  case,  an  alternative    irrangement 
wilt,]  for  compressing  the  springs  and  wedging  thi 
plug  into  the  perforated  tube. — J.  L.  H. 

minlnlinn    of    tutiti     and    Uh     fabrics.     B.    Gottliel  . 
Brunn,  Austria,     Eng.  Pat.   lo79,  Jan.  22,   1909. 

Solutions   of   dyeeti  prayed    upon    the  fabric, 

as  it  is  carried  over  a  table  and  past  the  spraying  nozzles. 

are  arranged  in  suitable  series  and  are  movable  to 
a  small  extent,  to  produce  an  even  "  field  "  ;  the  Bpray 
should  impinge   vertically   upon   the   cloth.     The  design 

tamed  by  passing  a  stencil  (in  the  form  of  a  lace 
fabric)  betwei  n  the  spray  and  the  material  to  he  ornamenwd. 
and  pressing  the  two  fahrics  closely  together,  so  that  thi 

i-  are  well  denned.  Upon  leaving  the  table,  thi 
stencil  is  separated  from  the  fabric  and  cleaned  ready  foi 
further  use.- -  K  M. 

Calico     printing     machines.     E.      Robertson,     Dinting, 

Eng.  Pats.  6034,  March  13,  1909,  and  13.483. 

June  9,  1909. 

Indicators    such   as    index    scales    and     pointers  an 

mi!  to  the  box   wheels  if  calico  printing  machinci 

in   enable   attendants    to    quicklj    adjust    them    to   thi 

varying  thicknesses  ,,|    cloth   passing    through. — .1.  L.  H 

fabrics  and  atlur  anal*  and  articles  ;  !i  riwj 

non-flammable,     s.   Levene,   Etamsgatc,  and  S.  M. 

rriB,  Southport.     Eng.  Pat.  27,225,   Dec.   15,  1908. 

Tut:  material  is  treated  with  a  solution  of  ammonium 
chloride  and  ammonium  sulphate  to  which  is  added 
a  certain  proportion  of  talc.  alum,  or  borax.- — F.  H. 

leaching  wool  or  other  animal  or  vegetabh 
fibres,  and  also  fabrics,  tissues,  and  Ou  Uhe  :    Apparatui 

for  ih ctrolytically .    A. Dassonville, Eoubaix.  Irani  i 

Pat.  3200,  Feb.  9,  L909. 

Si  i    Ft.   Pat.  387,104  of  1908  and  Addition  thereto  ;    this 
.1.   1908,  817,  and   1909,  241 T.  F.  B. 

Dyeing  wool  in  a  singlt  bath  by  means  of  chrome  colours  ; 

Process     for .     L.     Cassella    und     Co.      Fr.     Pat. 

404.217.   Oct.    13.   1908. 

Eng.  Pat.  22,097  of  1908  ;  this  J.,  1909.  791.—  T.  F.  B. 


E.     Bouroart,    Mulhan 

vim iii      F.    Bs  i .  i    and 


Printing  .     Proci  •      of 

in    Farbenfabr, 

i  Id    '■• iu\       V.  S.  Pal    940,326   Jan.  II,  1910. 

Si  i  Fi    I'n   390  979ol  1908;  thi   J.,  1908,  1110.     'I   II 

I     '  !'  imj 

"i     pent  I  |     i  •'  i    I 'at.  217  I'.').'. 

Sei   VII. 


VII.     ACIDS  ;     ALKALIS  ;     SALTS  ;     NON 
METALLIC    ELEMENTS. 

Sulphurii     acid    chambei  of     yield    in 

II     Rabe     Z.  angew.  Chem.,    1910,  23.  s— 12. 

1  in   author  suggests  Beveral  methods  bj  which  the  circu- 
lation of  the  gases  in  rectangular  chaml 

suggested   bj    Alum  ilitated  and 

maintained,  with  consequent  increase  in  the  yield  of  acid 
per  unit  volume  of  chamber  Bpace,  The  lirst  is  the 
introduction  ol  the  gases,  either  in  one  plai  1  or  in  several, 
in  the  direction  of  the  Abraham  currents  at  the  place  ;  the 
Miniiil  is  the  gradual  diminution  of  the  height  of  the 
chamber,  so  thai  the  roof  shall  slope  downwards  from 
front  to  back  ;  the  third  is  the  introduction  of  lead  curtains 
at  interval  0  Eat  down  from  the  roof,  parallel 
with  the  ends  of  the  chamber,  as  to  preserve  the  spiral 
movement,  and  prevent  longitudinal  motion  of  the  gases  ; 
and  the  fourth  is  the  introduction  of  sprays  of  acid,  of 
just  higher  strength  than  that  formed  in  the  chamber, 
111  the  direction  of  the  gas-currents.      It   these  sprays  are 

injected  by  means  ompressed  ga     then  the  gs 

a  further  portion  of  the  system  should  be  taken  for  the 
purpo  e.  Shi  1 1  acid  sprays  would  serve  the  sami  pi 
in  keeping  down  the  temperature  of  the  chamber  as 
wati  1  sprays,  and  they  would  be  much  less  troublesome 
to  regulate,  inasmuch  as  the  introduction  of  a  greater  or 
less  quantity  of  acid  of  this  strength  could  hs 
noticeable  effect  in  disturbing  the  process.  They  could 
also  be  introduced  with  advantage  in  tangential  chambers  ; 
and  if  tiny  were  used,  the  direction  of  introduction 
of  the  gases  into  the  chamber  (of  either  system)  would  boa 
matter  of  indifference,  provided  they  were  introduced 
through  such  large  openings  as  to  have  no  sensible  speed  ; 
for  the  sprays  themselves  would  be  capable  of  initiating 
the  spiral  or  tangential  motion.  The  cost  of  introduction 
and  of  maintenance  of  any  of  these  improvements  would 
not  be  very  considerable,  in  comparison  with  the  economies 
in  working  effected    by  them.     J.  T.  D. 

Perchloric    acid    froti      odium    perchlorat  ration 

of .      F.   C.    Mathers.     J.   Amer.   Chem.   Sue.,    1910, 

32,  66—71. 
Kri.ior.K    (Amer.    J.    Science.    [3],    49.    443  eda 

method  for  the  preparation  of  perchloric  acid  from  solid 
sodium   perchlorate   and   1  xi  est    '-i    1  \  dro 

chloric  acid,  based  on  the  facts  thai  the  sodium  chloride 
produced  is  almost  insoluble  in  the  excess  "t  hydrochli 
acid     and      may     be     removed     by      filtration,    v.  I 
from     thi'     solution     of     hydrochloric     and    perchloric 
ds,   tin-   former   may    b      expelled     by     heating    at 
about     136    C.     The  condition!  lining   the   best 

results  are  as  follows:  I'm  20  grms.  of  sodium  per- 
chlorate. 26  tn  30  c.c.  of  hydrochloric  acid  (sp.  gr  1-16  at 
24  C.)  are  used.  The  insoluble  sodium  chloride  ii  ei 
on  an  asbestos  filter  in  a  Goocb  crucible  and  washed  with 
ten  1  e.e.  portions  of  hydrochloric  acid.  The  filtrate  and 
washings  are  evaporated,  and  heated  to  135  C.  to  drive 
oil  1I1.  hydrochloric  acid.     A  yield  ol  per  cent. 

of  the  theoretical  can  be  obtaii  ed,  thi   produi  I 
1  -mall  amount   of  sodium  perchlors  chlorides. 

— F.  Shdh. 

Calcium      carbonate;       Decomposition      of .      E.      H. 

Eiesenfeld.     J.    Chim.    phys.,    1909,    7.    obi—  569. 
The  author  confirms   the   results   obtained   by   Pott   and 
by  Zavrieff  (this  J.,    1909,   137);   he  finds  (908°±5C)    C. 
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.■  the  temperature  at  which  the  in  pressure 

i.i    calcium    carbonate    is    equal    to    one    atmosphere. 

ciation    curve    corresponds     to     the   equation, 

'  ".- 
ami  neither  basic  salt   nor  m'U.)   solutions  are    formed. 
The  heat  of  reaction   between  calcium  oxide  and  carbon 
dioxide  is  i  alculated  to  be  40,500  cals      F.  Sods. 

Arid    sulphates.     V.     Solubility    of    ammonium    sulphate 

in    mixtures    of    water   ami    sulphuric    acid    at    25     C. 

J.     D'Ans,    Z.    anorg.    Chem.,     1909,    65.    228—230. 

this  J..    1909,  980 

At  2."i°  C.   the  solid   phase  in  equilibrium   with  mixed 

aqueous  solutions  of  ammonium  sulphate  and  sulphuric 

acid,   is.  according  to   the  concentration   of  the  latter, 

either  the  normal  salt,   (NH4)„S04,  or  one  of  the  acid 

salts.    Ml;    H(S04)j   and    Nll'.HSi »,.-  F.  Sod.v. 

Algae  of  Ike  Pacific  coast  ■,  of  [Potassium   salts 

iodint    from]  certain .     D.  M.  Baleh.     J.  Ind. 

Eng.  Chem.,  1909,  1,  777—787. 
The  author  gives  a  description  of  some  of  the  algae  found 
off  the  Pacific  coast  of  Ninth  America,  together  with 
analyses  of  their  inorganic  constituents  ;  and  he  then 
discusses  the  question  of  their  technical  utilisation. 
especially  by  carbonisation,  the  volatile  products  being 
condensed,  and  the  charred  residue  treated  for  the  recovery 
of  potassium  salts  and  iodine.  Nereocystis  gigantea 
/'.  .■  porra   SetcheH)  is  fairly  abundant  over  a 

distance  of  10<i  miles  ninth  and  south  of  San  Diego  Bay  ; 
its  life  period  is  about  12  months.  On  exposure  to  the 
sun  and  wind,  the  plant  dries  rapidly  ;  and  the  walls  of 
the  bladder  and  apophysis  become  covered  with  a  heavy 

>  efflorescence.  Specimens  of  various  parts  of  the 
plant  at  different  stages  of  growth  were  dried  in  the  sun 

then  at  12.V  C.  the  dried  material  was  charred,  the 

iue  lixiviated  with  water,  and  the  extracted  salts 
analysed.  2100  grms.  of  dried  material  from  bladders 
collected  at  a  very  early  stage  of  growth,  yielded  1316  grms. 
!e  -ah-  consisting  mainly  ot  |  otassiuni  chloride  (78 per 
•  ent.  i  and  sodium  chloride,  with  a  little  carbonate  and  sul- 
phate.and  containing  about  0-1  per  cent,  of  iodine.  407 
grms.    of  iterial    from    mature    plants   yielded 

243  grms.  of  crude  salts  containing  80  per  cent,  of  potassium 
chloride.  210  grms.  of  dry  substance  from  branches 
of  the  plant  yielded  104-7  grms.  of  crude  salts  of  approxi- 
mately the  same  potassium  content  as  the  salts  from  the 
bladders,  but  containing  0-328  per  cent,  of  iodine,  and 
somewhat  richer  in  sulphate.  The  dry  substance  of  the 
leaves  yielded  only  about  half  as  much  crude  salts  as  the 
other  part.-  of  tin-  plant,  but  the  iodine  content  of  the 
Baits  was  as  high  as  0-85 — 0-875  per  cent.  90  grms.  of  the 
dry  substance  of  the  stem  of  the  plant  yielded  33"76  grms. 
of  crude  salts  containing  0-55  per  cent,  of  iodine.  Experi- 
ments with  Xereocystis  Leutkeana,  which  occurs  from 
a  little  BOUth  of  Port  Conception,  California  up  into  the 
Arctic  regions,  and  Macrocystis  pyrifera  (from  Magdalena 
hay.  Mexico,  to  Sitka.  Alaska,  and  off  the  coasts  of  South 
America.  New  Zealand,  Australia,  and  Antarctic  islands), 
gave  similar  results.  One  of  the  most  interesting  facts 
I  rought  to  light  by  the  analyses  is  that  the  alga?,  although 
growing  in  a  medium  rich  in  sodium  compounds,  assimilate 
the  far  hss  abundant  potassium  ;  the  effloresced  salt 
consists  of  marly  pure  potassium  chloride.  The  author 
advocates:     Ml.    collection  of    the   algae  by  steamships 

I  with  suitable  labour-saving  appliances ;  and  (2), 
drying  the  wet  kelp  on  the  shore  until  an  efflorescence 
of   salt-    begins    to    appear,    at    which   stage  the   material 

ft    and   pliable  and   can   be  pressed  into  small  bales 

t  260  lb.  weight  (corresponding  to  one  ton  of  wet 

a  be  easily  transpoi  ted  and  kept  indefinitely 

-hi  nnd<  rgoing  alteration.     The  dried  kelp  could  then 

arborised  under  cond  imilar  to  those  obtaining 
in  wood  di  dilation,  with  tin  exception  that  care  must 
bi    taken  thai  completi   carboni  »1 fleeted,  so  that 

nil-    solutions   ran    he   obtained    on   lixiviating   the 
id  residue.     The  volatile  produ  tated  to  be 

lar  to  those  produced  in  wood  distillation,  except 
that  the  aqueous  distillate  is  slightly  alkaline  instead  of 


acid  in  character.  In  addition  to  the  condensed  volatile 
products,  of  approximately  the  same  value  as  those 
obtained  from  one  ton  of  dry  wood,  one  ton  of  air-dried 
kelp  would  yield  at  least  600  lb.  of  pure  potassium  salts 
and  3  lb.  of  iodine.  The  author  considers  that  as  a  raw 
material  for  the  production  of  pure  potassium  salts,  kelp 
stands  in  an  exceptionally  favourable  position. — A.  S. 

Silver    chloride,   barium   sulphate  and  calcium   sulphate  ; 

Solubility  of  —    at  high  temperatures.    A.  C.  Meloher. 

J.  Amer.  Chem.  Soc,  1910,  32.  50-66. 
THE  salts,  of  which  solubilities  wire  determined,  were 
placed  with  water  in  a  platinum-lined  steel  bomb  which 
could  be  rotated  in  a  bath.  The  electrical  conductivity 
was  determined  at  various  temperatures  between  18°  and 
218°  C.  The  solubilities  were  determined  by  dividing 
the  values  of  the  specific  conductivity  by  the  appropriate 
values  of  the  equivalent  conductivity.  The  results  are 
given  below  in  milli-equivalents  per  litre. 


18"  c. 

50°  C. 

1(10-1' 

156°  C.      21KM. 

Silver  chloride  .. 

Barium  sulphate 

Oypsum    

Soluble  anhydrite 

0-0105 

ii-imm 

29-5 

0-0365 

0-0288 

30-0 

0-147 

0-0334 

23-3 

22-8 

9-2 

6-4 
2-7 

0-7 

The  solubilities  of  the  three  forms  of  calcium  sulphate 
are  shewn  graphically.  The  transition  temperature  of 
the  metastable  system,  gypsum,  soluble  anhydrite, 
solution,  appears  from  this  to  be  97°  C.  The  equivalent 
concentrations  of  ionised  calcium  sulphate  in  saturated 
solutions  at  different  temperatures  are  also  given. — F.  Shdn. 

Sulphuri/l  chloride, ;    Transport  of  in  tank  wagons. 

G.  Badermann.     Z.  angew.  Chem.,  1910,  23,  54 — 55. 

The  permanent  Tariff  Commission  of  the  German  Railways 
has  decided,  on  technical  and  hygienic  grounds,  that  sul- 
phuryl  chloride  be  added  to  the  list  of  liquids  that  may  be 
transported  in  tank-wagons. — A.  S. 

Ferric  oxide  ;   Evolution  of  oxygen  from  at  high  tem- 
peratures.    S.  Hilpert.     Ber.,  1909,  42,  4893—4895. 

The  temperature  at  which  evolution  of  oxygen  from 
ferric  oxide  begins,  depends  not  only  on  the  source  of  the 
oxide  but  also  on  the  conditions  of  heating.  The  same 
oxide  which,  heated  slowly  (during  4  hours)  to  1250°  C, 
gave  off  at  that  temperature,  during  six  hours.  2'8  per 
cent,  of  its  weight  of  oxygen,  was  perfectly  stable  at  1250°  C. 
when  heated  rapidly  to  that  temperature.  Only  above 
1350°  C.  was  the  loss  of  oxygen  in  any  case  greater  than 
corresponded  to  the  formation  of  about  5  per  cent,  of 
ferrous  oxide.  Even  at  1600°  C,  the  loss  of  oxygen  was 
very  Blow. — J.  T.  D. 

Zirconium    dioxide ;     Natural   .     L.    Weiss    and    R. 

Lelimann.     Z.   anorg.   Chem.,   1909,  65,   178—227. 

Brazilian  zirconia,  as  now  obtainable  cheaply,  contains 
85 — 90  per  cent,  of  zirconium  dioxide,  and  has  the  sp.  gr. 
4-'.i.  and.  hardness  about  7.  Its  value  as  a  refractory 
material  is  well  known,  but  the  authors  have  made  a 
thorough  investigation  of  the  properties  of  the  mineral 
and  of  the  purilii  d  oxide,  with  a  view  to  extending  their 
usefulness.  Pure  fused  zirconium  oxide  has,  like  quartz, 
a  very  small  coefficient  of  expansion  (linear  coefficient  = 
0-00000084)  and,  when  white  hot,  may  be  plunged  into 
cold  water  without  fear  of  fracture;  its  sp.  gr.  is  5-75. 
It  is,  however,  very  difficult  to  melt,  and  vessels  said  to 
be  made  of  the  fused  oxide  were  found  to  contain  alkali. 
Crucibles  made  from  a  mixture  of  the  oxide  (9  parts) 
and  magnesia  (1  part),  using  10  per  cent,  of  phosphoric 
acid  as  a  binding  agent,  are  extraordinarily  resistant 
towards  sudden  changes  of  temperature  and  practically 
unaffected  by  molten  alkalis  or  bisulphate.  The  oxide 
also  can  replace  lime  and  silica  in  the  manufacture  of 
glass.     It  is  not  reduced  by  aluminium   (Goldschmidt's 
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method),  but  a  mixture  of  the  oxide  and  ferrii    oxide, 
when  thus  treated,  gives  an  alio]  "i  nroonium  and  iron, 
obtain  the  practii  ally  pore  < ■  xn i«-.  the  powdered  mineral 
loo   parts)   is    mixed    with   anhydrous   sodium    sulphati 
120  parts)  and  powdered  carbon  (35  pari         tti    third  of  il 
weigh)  of  common  ~ali  i-  added,  as  a  flux,  to  the  mixture, 
Irongly  heated  in  a  wind  furnai  e  ;   the  pro 
owdcrcd  and  1  oiled  « ith  »  ati  I   foi     ome  I 

i  j  nun  Bulphide,  is  filtered  off,  treal 
hydrochloric   ami.   filtered  again,  and   the  oarbon 
is  finally  ignited.     For  quantitative  ana) 
the   following    in,  I  lunl    is    recommended;     '1  he    minci.J 

mtv  finely  ground,  and  th uglily  fused  with  an  .  ■ 

i  .".  iniii-i  of  aodium  hisulphate.  The  melt  i-  dissolved 
in  water,  the  Blight  white  re  idui  •  ■<  lilioa  is  filtered  off,  and 
an]  platinum  precipitated  from  the  filtrate  by  sulphuretted 
hydrogen.  Tne  filtrate  frem  this  operation  ie  evaporated 
three  times  to  dryness,  and  heated  to  II"  C.  ;  the  silica. 
tli  us  rendered  insoluble,  is  w<  11  washed  ami.  after  weighing, 
is  treated  with  hydrofluorii  an. I.  anj  residual  zirconium 
oxide  being  fused  with  Bodium  hisulphate  and  added  to 
the  main  filtrate.  This  is  nearly  neutralised  "ith  ammonia 
and  mixed  with  excess  of  ammonium  oxalate  and  tail  rate  : 
ammonium  sulphide  is  added  to  the  warm  solution]  and, 
continuing  to  warm  for  an  hour,  the  precipitate  of 
sulphide,  which  also  contains)  practically  all  the 
aluminium,  is  filtered  off.  The  filtrate  is  evaporated  to 
less  and  the  residue  ignited  until  white;  it  is  then 
fused  with  sodium  hisulphate.  and  the  melt  is  dis- 
I  in  water.  Hydrogen  peroxido  is  added  t < >  the 
solution  and  then  sodium  hydroxide  to  precipitate  the 
zirconium  as  hydroxide  :  the  precipitate  is  dissolved  in 
hydrochloric  acid,  ammonia  is  lidded,  the  excess  boiled  off. 
and  the  precipitate  ignited  and  weighed  as  zirconium  oxide. 
The  alkaline  solution  is  heated  to  decompose  excess  of 
hydrogen  peroxide,  acidified  with  hydrochloric  acid,  and 
the  titanium  precipitated  with  ammonia.  Tho composition 
of  tin'  mineral  has  been  exhaustively  investigated  by  the 
deoomposn  go  quantity  12  Kilos. I  ol  material  and 

the  systematic  fractional  precipitation  of  the  solution 
ol. tamed,  each  fraction  being  examined  spectroscopy  ally. 
Besides  the  constituents  already  mentioned,  vanadium, 
niobium,  and  rare  earth  elements  win  detected  in  small 
quantities. — F.  Sodx. 

1'hosphorus;    A    nets   chloride   of   .     A.    Besson    and 

L.   Fournier.     Comptcs  rend.,   1910,   150,   102— 104. 

The  chloride  P9C14,  is  obtained  by  the  action  of  a  silent 
electric  discharge  on  a  mixture  of  hydrogen  and  the 
vapour  of  phosphorus  trichloride.     It  is  a  colourless  oily 

\orus  (m.  pt..— 28°  C. 


liquid,  smelling  strongly  of  phosph 
li.  pt.  about   180°  C.  or  95°  at   22 


It  fumes  and 

oxidises  in  air,  and  under  suitable  conditions  ignites 
spontaneously.  It  decomposes  spontaneously  ih  vacuo 
(more  readily  when  warmed  and  in  the  light),  forming 
phosphorus  trichloride  and  yellow  bodies  ofj  varying  com- 
position. Attempts  to  prepare  the  corresponding 
dj bromide  (P„Br,)  in  the  same  way  have  not  been  —  •  j .  i  .  ss 
ful.— W.  H.  P. 

Action  of  metals  on  fused  sodium  hydroxide.     Le  Blanc  and 
Bcrgmann.     See  X. 

Patents 

Metallic  cJiloridi  t  [sodium  chloridi  j .  Di  composition  of . 

and  the  obtainment  of  useful  products  [sodium  and  sodium 
hydroxide]  therefrom.  A.  C.  Vournasos,  Athens.  Eng. 
Pat.  23,689,  Nov.  .,.  1908. 

A  MixTvr.E  of  100  part-  of  anhydrous  common  salt  and  200 
parts  of  lead,  in  powder  or  tine  shot,  is  heated,  until 
homo  '  a  temperature  not  above  a  red  heat,  in  a 

n  vcrberatory  or  other  suitable  furnace,  having  a  hearth 
adapted  to  prevent  contact  of  the  flame  with  the  materials 
under  treatment,  and  the  dome  of  which  is  provided  with 
a  pipe  leading  to  a  combustion  or  condensing  chamber. 
During  the  first  stage  of  the  process,  this  pipe  is  closed  by 
a  damper.  Communication  is  afterwards  opened  with 
the    combustion)   or    condensing    chamber,     whereupon 


odium  pin. in. .  d  bj  thi   in 
i      freely,    and    h    condensed,     or.    by    admit! 
air,  is  converted  into  sodium  oxide,  whic] 
treated  with  watei  t"i  t he  produotioi 
Tin    i.ad   i  id.. i  idi    al  .■   i.M  mi  d  i     electrt  the 

recovt  i \  "t  tin    lead  and  chlorine,  i  i  i    reduced  bj  othei 
means.     Lead  oxide  may   be  used  in  the  place  oi   had. 
ami  tl  ,    icl    upon  the  fused  salt  to  form  a  mixture  of  I 
oxychloride  and  -odium  oxide,  whic)  converted 

into  sodium  hydroxide  and  separated  bj  treatment  with 
".  it  •  i       !■'.  Shun. 


Barium  hydrati   [hydroxide];     Uanufacluri   of   • 

.  I  .   Etollin  and  Hedwoi i b   Barium  < '<>•.  Ltd., 
oastle-on-Tyne.     Eng.  Pat  27,587,  Dec,   IS    1908.        • 

Pube,  amorphous,  anhydrous  barium  hydt 

pan  d  by  heating  i  rystaltised  barium  hydroxide  in  a  partial 

vacuumata  comparatively  lowfc  The  product 

is  porous  and  specially  suitable  for  conversion  into  bari 

OXidi    for  the  manufacture  of  barium  dioxide.-    A    8 

Alleah  les ;    Manufacture  of  .     .1.   Dewranci 

and  H.  E.  Williams,  Charlton,  Kent.     Eng.  Pat.  28,0'i  I, 
Deo.  24,  1908. 

Materials  containing  ferrocyanides  are  treated  with  a 

small  quantity  of  a  cuprous  or  cupric  salt,  especially 
cuprous  chloride,  and  with  acid,  and  the  hydrocyanic  acid 
liberated  is  absorbed  in  alkali.  It  is  stated  that  owing 
to  the  continuous  formation  and  decomposition  of  cupn 
cyanide,  the  whole  of  the  cyanogen  of  the  ferrocyanide  is 
obtained  in  the  form  of  hydrocyanic  acid.— A   B. 

Amman  in  in     alts  and  ferrous  uxidi    /ram   I 

\fanufaelun  of .     F.  J.  R.  Carulla,  Derby.     I 

i'at.  1585,  Jan.  22,  1909.      Addition  to  Eng.  Pat.  27,9 
Dec.   16,  1908  (this  J.,  1909,  1126). 

\iiii;   the   addition   of   ammonia  to  the  ferrous   liquor, 

i  viously  described,  the  mixture  is  allowed 
until  the  upper  part  is  clear  (about  20  minuies  generally 
suffices).  The  top  half  is  then  removed  by  means  of  air 
pressure,  without  passing  it  through  the  tilt.i  pn 
then  the  lower  portion,  containing  the  iron  i  side,  is 
stirred  and  filtered,  no  water  being  added.  The  connecting 
pipe,  leading  to  the  filter-press,  is  washed  char  by  steam, 
or  otherwise,  before  the  next  operation.. — F.   SODH. 

Calcium  nitriU  ;    Manufacluri   of  .     .].   Y.  Johnson, 

London.     From    Badische    Anilin    und    Soda    Fabrik, 
Ludwigshafcn.   Germany.     Kng.   Pat.   11.275.  May   12, 

1909 

iat.liskii  calcium  nitrite  ol  thi  formula, 
<  'ii  Nt  i , '.,.  iH.ji  i,  winch  is  claimed  at  a  new  product,  is 
made  by  evaporating  a  Bolution  containing  the  salt,  such 
as  that  obtained  in  the  recovery  oi  oxides  of  nitn 
from  admixed  air  by  means  of  lime,  to  sui  h  a  point  I 
on  allowing  to  cool,  the  greater  part  of  the  calcium  nitrite 
separates  at  a  temperature  not  above  30CC.  ;  large  crystals 
are  thus  obtained,  which  are  readily  separable  from  the 
mother  liquor.  The  product  is  converted  into  anhydrous 
calcium   nitrite  on  heating. —  1'.   Sodx. 

Bisulphitt  liguoi  ;    Apparatus  for  making  -  — .     J.  Voll- 
mer.  Boston.  .Mass..  and  R.   S.  Talbol,  Applet  on,   V 
U.S.  Pat.  945,426,  Jan.  4.  1910. 

The   apparatus   (onsists   of   a    tank    with   a    distributor 
located  at  the  bottom,  and  having  C(  to  suppl] 

gas   and    liquid    to    the   distributor.     The   liquid-inlet 
arranged  beneath  the  gas-inlet,  so  that  the 
and  liquid  are  discharged  into  each  ether,  and  the  com- 
bined gas  and   liquid   How  from   the  distributor  into  the 
lower  part   of  the  tank;    the  gas-inlet   has  an   enl.u 
extensionforming  a  chamber  round  the  liquid-inlet,  and  the 
outlet  is  restricted,  so  that   the  mixture  is  delivered  iDto 
the  tank  under  pressure. — F.  Sodx. 


Cl.  VII.      MUDS;     iXKALIS;  SALTS;  NON-METALLIC   KI.KM  KNTS. 
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u    for  the  conversion    of into  haloid 

dhi  o/  bromine  and  iodine  into  alkali  bromide 

'■■i.     [Removing  chlorine  fron 

.lienors. \      J.     Heeohorer.     Gar.     Pat     217,035, 

• 

-  in  treating  the  halogou  with  an  alkali 

hydroxide  or  carbonate   in   presence  of  a  thiosulphate, 

solutions  bring  heated,  and  the  quantities  used  bring 

that  for  each  molecule  of  thiosulphate.  10  mols.  ol 

■. . :•.  \  of  carbonate]  and  8  atom-  ol 

■  i.      Pot  example  to  a  hot  solution  of  thio- 

alkali    and   a    halogen   are   added   alternately 

lually,  until  the  requisite  amounts  have  been  used. 

.  kali  and  thiosulphate  are  added  to  a  solution  contain- 

dogen.     It  is  stated  that  under  these  conditions, 

thiosulphate  is  converted  completely  into  sulphate 

the  whole  of  the  halogen  into  alkali  halide,  no  halo- 

ionates,  or  other  by-products  being  formed.     The 

ation  of  the  proeess  to  the  removal  of  chlorine  from 

>  bleach-liquors  and  from  bleached  goods  is  specially 

\.  s. 

h yd roeul phite-sodium  sulphite  double   salt  ;     Process 

tor    the    preparation    of   a   solid,    high-percentage   . 

ofabr.  \  orm.  F.  Bayer  und  Co.     Ger.  Pat.  217.038. 
!,21.  1909. 

A   SOLID   double  salt  of  zinc  hydrosulphite  and   sodium 

sulphite,  containing  To  per  cent,  of  the  former,  is  obtained 

Dg  sodium  liisulphite  to  a  solution  of  zinc  hydro- 

sulphiti       For  example,  WO  kilo;.,  of  a  solution  containing 

per   cent,    of    zinc    hydrosulphite   are   treated    with 

!I2   kilos,   of  sodium   liisulphite   solution   of  37'   B.     The 

niiv  ■  ■  to   i  paste  of  fine  crystals;   on  warming  and 

ing,    the   crystals   of   the   double   salt   become   larger 

and  separate  as  a  heavy  sandy  powder. — A.  S. 

« 
ing  unstable  oxygen  [hydrogen  peroxide, 
m    peroxide,    perborate,    and    percarbonaie,    <fcc] ; 

u  of  increasing  the  keeping  quality  of  .     L. 

Berlin.     Eng.   Pat  23,676,  Nov.  5,  1908. 

li  pyrophosphates  are  added  to  compounds  containing 

g<  ii,  such  as  hydrogen  peroxide  and  sodium 

mi!  percarbonate,  whether  in  the  dry 

form  or  in  solution,  to  improve  their  keeping  qualities  by 

rendering  them  more  stable  towards  catalysts  and  l.ndor 

ace  of  heat     Sodium  pyrophosphate  is  specially 

le  for  the  purpose. — F.  Sons. 

Nitrides  ;     Process    of    producing    .     ('.     E.    Acker, 

■ior  to  The  Nitrogen  Co.,  Nen  York.     U.S.   Pat. 

943,132,  I>e.  14.  1909. 

THE  process  is  a  continuous  one  and  consists  in  the  alter- 

nati   ti  atmenl  of  an  alloy,  comprising  »n  inert  metal  and 

a  metal  capable  of  forming  a   nitride,  with  nitrogen,  and 

the    oparation  of  the  resulting  nitride,  the  residual  inert 

ig  again  used  for  preparing  the  alloy.     To  obtain 

the    alloy,    a    molten    compound    of   the    nitride-forming 

•     electrolysed,  employing  the  inert   metal  as 

cathodi       I',  soon. 

nitrogen  :    V  of from  the  air.     F.  I. 

■  iu  Pont,  Assignor  to  The  E.   I.  du  Pont   de   Nemours 
Co.,    Wilmington,    Del       U.S.     Pat     !M3  661 
21,  1909. 
i lie  production  of  0  if  nitrogen,  air  is  made  to 

through  a  "container,"  which  is  an  electrical  non- 
abjected   to  a  cooling  medium.     An 
are  i-  produced  longitudinally  in  the  container,  and  exter- 
nal! rii     of  oppositely  placed  rotary  magnetic   Gelds 
between  the  electrodes.-    I'.  Sods. 

ire  of . 

0.  B  Ger.  Pat.  217,n7!i.  Nov.  4.  I' 

In  1 1  lising  atmospheric  nitrogen  by  I  •inning 

tibli    substance  containing  carbon  or  hvdrogen 

in  a  mixture  of  nitrogen  and  oxygen,  claim  is  made  for 

burning  the  combustible  substance  in  a  number  of  small 


flame  jets  kept  separate  throughout  their  length.  It  is 
-tated  that  a  higher  yield  of  oxides  of  nitrogen  is  thus 
obtained,  owing  to  the  rapid  and  efficient  mixing  of  the 
combustible  gas   with   the   nitrogen  and  oxygen.     In  one 


o      o         o 


i 

method  of  carrying  out  the  proeess,  a  bundle  of  narrow 
tubes  is  disposed  in  the  furnace  as  shown  in  the  figure. 
The  combustible  gas  is  introduced  into  the  lower  ends  of  the 
tubes,  and  the  mixture  of  nitrogen  and  oxygen,  passed  in 
at  the  lower  end  of  the  furnace,  is  preheated  in  flowing  up 
around  the  tubes.  On  issuing  from  the  upper  ends  of  the 
tubes,  the  combustible  gas  burns  in  the  form  of  a  number 
of  small  flame  jets.  Other  methods  of  carrying  out  the 
process  arc  also  described,  in  one  of  which,  Bunsen  burner- 
tubes  are  used,  in  order  to  obtain  efficient  mixing  before 
combustion. — A.  S. 

Sulphur;     Apparatus   for    recovering .     P.S.Smith, 

Assignor  to  The  E.  I.  du  Pont  de  Nemours  Powder  Co., 
Wilmington,   Del.     U.S.   Pat.  945,111,  Jan.  4,   1910. 

Sulphite  dioxide,  mixed  with  water-gas,  is  led  into  a  retort 
where  reduction  takes  place.  Producer  gas  is  also  passed 
into  the  retort  and  by  its  combustion  produces  the  heat 
necessary  for  the  reaction  of  the  mixed  gases.  The 
apparatus  consists  of  a  system  of  generators  and  retorts. 
The  generators  arc  fitted  with  steam-  and  air-pipes,  the 
latter  being  provided  w  it  h  blowers.  Water-gas  is  conveyed 
from  the  generator  to  the  upper  end  of  the  retort,  where 
sulphur  dioxide  is  also  introduced.  Producer  gas  is  led 
into  the  lower  end  of  the  retort.  The  exit  gases  are  carried 
from  the  lower  end  of  the  retort  to  a  condenser. 

— G.  W.  McD. 

Sulphur    from     sulphur-bearing    gases;     Apparatus    for 

recovering .     P.    S.    Smith.   Assignor  to   The   E.    I. 

du  Pom  de  Nemours  Powder  Co.,  Wilmington,  Del. 
U.S.  Pat.  945,112,  Jan.  4,  1910. 

The  apparatus  is  similar  to  that  described  in  the  preceding 
abstract,  but  special  claim  is  made  for  the  mode  of  con- 
struction of  the  retort.  It  consists  of  a  series  of  concentric 
passages,  alternate  passages  having  ports  communicating 
with  each  oilier  and  successively  arranged  at  opposite 
ends  of  the  retort,  thus  providing  two  sets  of  passages, 
in  which  any  passage  of  cither  set  is  contiguous  to  a 
passage   of   the    other   set. — G.  W.  McD. 

Carbide;     ilithod    of    manufacturing and    products 

of  same.  H.  L.  Hartenstein.  Constantine,  Assignor 
to  Continental  Development  Co.,  Duluth.  Mich.  U.S. 
Pat.  946,432,  Jan.  11,  1910. 

See  Eng.  Pai.  20,653  of  1907  ;   this  .}.,  1908,  1(0.— T.  F.  B. 

Calcium  carbidi  ;  Manufacture  of .  H.  L.  Harten- 
stein, Constantine,  Assignor  to  Continental  Investment 
Co.,  Duluth,  Mich.     U.S.   Pat.  946,510.  Jan.   11.  1910. 

See  Eng.  Pat.  20,652  of  1907  ;   this  J..  1908,  2s I  —  T.  F.  B 
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idt  ;    Method  of  manufacturing  II.  L  Haiti  n- 

ti.  Conatantine,  Aaaignoi  to  Continental  [nvestm6n1 

Co     Duluth,  Mil  b.     U.S.  Pat,  940,611,  Jan.   1 1.  1910. 

1,054  oi  1901  .   Ihi    J  .  1908,  281.     T.  I     B 

Full  rs  tarlA  :    Material  for  replacing-   -  .  and  its  mat 
factors.     I.    G    Hill      Fr.   Pat.    104,946,  .Inly  1".   1909 
01  ol  190-     tin    .1  .  inns.  lnls.-   T.  V.  h. 

a.   Apparatus  for  making .     C.  Ridley,  London. 

O.S.  Pal    946,048,  Jan.  I.  1910. 

Bng.  Pal    I5,000of  1908;  this  J.,  1909,  884.— T.F.B. 

Obtaining  ammonia  from  gas.     U.S.  Pat.  946,332.  See  HA. 

Bltctrolutic    decomposition    of    alkali    salts.     Eng.     Pat. 
26,208.     See  XI. 

Electrolytic    apparatus     [for    producing    chlorates    from 
chlorides].     U.S.  Pat.  944,660.     See  XI. 


VIII.-  GLASS;    CERAMICS. 

Times,   Eng.  Suppl.,  Jan.  .J.  1910.    Kev. 
Prebendary    Stuart,    Rector   of   Stoke-on-Trent. 

are  in  the  pottery  trade  two  main  branohes 
in  which  lead  is  used.  The  first  is  the  glazing  of  the 
irare,  which  process  takes  place  for  the  most  part  after 
tin'  first  tiling.  During  this  stage  the  persons 
who  oome  in  contact  with  the  ware  are  the  "  dippers  *' 
who  actually  put  it  in  the  glaze;  the  attendants  who 
handle  the  ware  afterwards  for  various  purposes,  some 
of  them  being  "  ware-cleaners,"  who  when  the  glaze 
is  dry  remove  it  from  the  rims  at  the  bottom  of  cups, 
saucers,  plates,  4c.  ;  and  the  "  glost- placers  "  who  pack 
the  ware  into  the  saggars  for  its  second  firing,  which 
turns  the  opaque  glaze  into  a  transparent  coating.  All 
these  operatives  come  into  contact  with  the  lead  where 
it  is  used  in  the  daze,  and  may  be  affected  thereby. 

The  second  branch  in  which  lead  is  used  is  the  decorative 
branch.  Some  kinds  of  decoration  have  no  lead  in  them, 
but  in  others,  especially  majolica  painting,  and  to  a  less 
extent   aerographing,    there   is   risk   of   plumhism. 

The  figures  of  new  certified  cases  of  lead  poisoning 
for  the  whole  country  during  the  ten  months  ended 
October  31,  1909,  were  46  i  for  the  same  periods  in  1907 
and  1908  the  figures  were  86  and  105.  The  fatal  cases 
during  the  same  periods  were  8  in  1907.  10  in  1908.  and 
3  in  1909.  It  is  estimated  that  there  are  about  5,500 
leadworkers  engaged  in  the  industry,  out  of  a  total  of 
about  55,000. 

In  the  present  practice  the  waro  when  glazed  is  fired 
in  an  oven  measuring  about  16  ft.  in  diameter  and  20  ft. 
in  height,  and  holding  from  1600  to  ISOOdozcn  of  articles. 
Of  this  large  space  only  a  small  proportion  can  be  occupied 
by  articles  glazed  with  leadless  glaze,  as  t his  glaze  requires 
firing  at  such  a  special  temperature  as  is  only  obtainable 
in  a  small  part  of  the  oven.  Then  the  leadless  glazed 
ware  that  is  tired  in  ovens  alongside  of  ordinary  ware  will 
be  found  to  have  the  even  flowing  of  the  glazo  assisted 
by  the  lead-glazed  ware,  as  the  lead  is,  when  fired,  so 
volatile  as  to  combine  readily  with  the  other  glaze.  It 
thus  happens  that  many  articles  which  are  marked  as 
"  leadless  glaze "  really  contain  lead,  which  has  found 
its  way  into  the  daze  dining  the  firing.  Other  articles  on 
which  leadless  glaze  is  used  are  fired  in  saggars  thickly 
coated  with  lead  glaze,  from  which  their  own  glaze  absorbs 
lead.  The  possibility  of  making  in  small  experiments  a 
leadless  glaze  suitable  for  many  purposes  is  not 
disputed,  but  it  is  contended  that  as  yet  this  cannot 
be  done  on  a  commercial  scale.  A  further  difficulty 
is  that  with  time  all  glaze  is  liable  to  craze,  especially 
with  articles  liable  to  frequent  changes  of  temperature, 
hence  it  is  natural  that  manufacturers  should  hesitate  to 
adopt  so-called  "  improved  "  glazes.  Many  firms  in  the 
Potteries  have  spent  hundreds  of  pounds  in  experimenting 
to  find  a  satisfactory  leadless  glaze,  but  have  so  far 
found  it  to  be  impracticable. 


Natural     zirconium     dioxide.      \\.i        and     Lehmann. 
8c>    Ml 


e  lite 
rth, 


I'vi  I  '.I 

Potter's  l;ih, i  ..,  otn  m  foi  firing  >■<  ici  h  d  tin 

T.    West,   Glaeoote,   and  W.  I.  G.    Lewis,   Tamwo 

Wat    ii  i       Eng.  Pat.  5722,  Mar.    10,   If* 
The  kiln  is  provided   with  an  innei    wall  oi   refractor; 

material,  ami   the  form ■  i      fi fa    fire-hole  are 

made  to   pass    op    fiui     i  I    bi  tween   the  inner 

in. I  niiter  Halls,  ami  then  over  partitions  and  down  other 
Sues,    alongside    the     first,    to    a    common    i 
chamber,   which  extends  below  substantially    the  whole 

"I    the    tiring   i  ham  I"  r.      The    llooi    of    the    firing   chat 

I  i  rforateil  and  sii,,pi,i  tr,|  by  .1  -I,., it  1  ,  ntial  pillar  which 

nu  impediment  to  the  mixing  ami  ready  circulaton 
"I  tho  gases  from  the  differenl  fire-holes.  Two  or  more 
kilns  may  be  used  in  series,  the  gases  passing  through 
the  saggars  in  the  first  kiln,  out  through  the  crown,  to 
tin-  lines  or  combustion  chamber  oi  the  next.  \  .shelf, 
supported  by  the  innei  and  miter  walls  of  the  kiln  and 
>uig  a  roof  for  the  gas  fines,  may  extend  round  the 
kiln;  it  is  intended  for  the  firing  of  galleys  and  similar 
articles,  and  may  be  perforated,  to  allow  a  portion  of 
I  hi  iiiin.ioo-gasesto  pass  into  the  kiln  at  this  level.  Besides 
effecting  a  saving  in  fuel,  the  kiln  is  said  to  produce  goods 
of  an  improved   quality. — F.  SoDN. 


IX.— BUILDING   MATERIALS. 

Natural    zirconium     dioxide.     Wiess    and     Lehmann. 
See  VII. 

Patents. 

Electric  furnace  product  [abrasives  and  refractory  materials]  ; 

M>  thodoftri  riling .    A.  C.  Higgins  and  G.  N.  Jeppson , 

Worcester,  Mass.  U.S.  Pat.  944,436,  Dec.  28,  1909. 
The  bonding  qualities  of  abrasive  and  refractory 
aluminous  materials,  produced  in  the  electric  furnace, 
are  improved  by  grinding  the  materials  to  a  sufficiently 
fine  state  of  division,  and  then  treating  them  with  an 
alkaline  reagent. — C.  A.  W. 

(1),  Refractory  brick,  (2),  cement  flint  clay  brick,  and 
(3),  cement-silica  brick  for  metallurgical  and  other  uses. 
C.  E.  Pope.  Pittsburg,  Pa.  V.  S.  Pats.  944,692,  944,693, 
and  944,694,  Dec.  28,  1909. 

Claim  is  made  for  a  refractory  brick  composed  of  six  parts 
of  a  mixture  in  equal  proportion  of  coarse  and  fine 
angular  fragments  of  broken  Portland  cement  clinker, 
and  one  part  of  Portland  cement  as  binding  agent.  Half 
uf  the  mixture  of  coarse  and  fine  fragments  of  cement 
clinker  maj  be  replaced  by  a  similar  mixture  of  coarse  and 
line  fragments  of  flint  clay  brick  or  of  silica  brick.— A.  S. 

Portland  cement    ;    Process  and  apparatus  for  artificially 

ageing  or  seasoning  - .     T.  A.  Edison,  Llewellyn  Park 

Orange,  N.J.,  Assignor  to  Edison  Portland  Cement  Co. 
StewartsvUle,  X.J.     U.S.  Pat.  944,481,  Dec.  28,  1909. 

A  current  of  moist  heated  air  is  made  to  flow  con- 
tinuously in  a  closed  circuit,  and  the  ground  cement  is 
showered  through  it  and  then  moved  forward  in  an 
opposite  direction. — A.  S. 

Cement;    Process    of    and    apparatus    for   burning ; 

and  multitubular  cement  kiln.  H.  L.  Doherty.  NV» 
York.  U.S.  Pats.  945,307  and  945,498,  Jan.  4,  1910. 
The  kiln  comprises  an  inclined  rotary  elinkering  chamber, 
in  which  a  elinkering  flame  is  maintained,  and  a  number 
of  calcining  chambers  of  smaller  diameter  and  rounded 
■mi.  which  are  arranged  in  parallel  and  are  rotatable 
about  a  common  axis,  the  whole  forming  an  integral 
structure.  The  cement  material  passes  through  the 
various   calcining   chambers,   and   the   different   streams 
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of  material  then  unite  in  the  clinkeriug  chamber,  means 
beiiu  - 1 1  in  t;  the  discharge  of  calcined 

material  at   an  up)  •  I   the  elmkeiing  chamber. 

Each  calcining  chamber  receives  a   |  the  flame- 

clinkering  chan  " 

maintained  at  a  substantially  uniform  distance  from  the 
material  during  its  passage  through  the  chamber. 

— F.  S 

and  like   materials;    Apparatus  for  mixing  and 
cm  — .    F.  G.  S. Pi  -  «■    Eng.  Pat. 

18,242,  Aug.  7.  1909. 
The   apparatus  consists   of   a   mixing  table   or  platform, 
swung  upon  pivots  carried  discs  or  like  de\ 

so  ti  il  jogging  or  vibratory  movement  and  also 

an    orbital  simultaneously   imparted 

by  means  of  suitable  mechanism  arranged  beneath.  In 
the  example  described,  the  vertical  movement  may  be 
reduced  or  entirely  suspended,  thus  adapting  the  machine 
for  use  as  a  mixer  only. — F.  Sodn. 

Wood ;    Process    of    preserving .      J.     Chateau     and 

J.  Merklen,  Paris.     U.S.  Fat.  945,093.  Jan.  4,  1910. 

See  Fr.  Pat.  375,859  of  1907  ;    this  J.,  1907,  926.— T.F.B. 


X.— METALS;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Ferro-silicon;    Supplement   to   Report  of  Medical  Officer 

on   the  nature,   uses,   and  manufacture  of .     Local 

Government  Board.     [Cd.  4958.] 

The  following  is  a  summary  of  the  conclusions  arrived 
at  in  tliis  report  : — Numerous  accidents  have  been  caused 
within  the  last  few  years  by  the  escape  of  poisonous 
and  explosive  gases  from  consignments  of  ferro-silicon, 
which,  in  every  instance,  have  been  found  to  consist 
of  so-called  high-grade  ferro-silicon,  produced  in  the  electric 
furnace.     'i  dents,  for  the  most  part,  have  occurred 

during  transport  of  the  ferro-silicon  by  water,  whether 
in  sea-going  vessels  or  in  barges  and  canal-boats  plying 
on  inland  waters.  The  accidents  have  occurred  in 
various  countries  and  on  vessels  of  different  nationalities, 
while  the  ferro-silicon  carried  has,  in  almost  every  instance, 
been  the  product  of  a  different  manufactory.  Ferro- 
silicon,  especially  of  grades  containing  from  40  per  cent. 
to  60  per  cent,  of  silicon,  is  invariably  found  to  evolve 
considerable  quantities  of  phosphoretted  hydrogen,  and, 
in  less  amount,  of  arscniurottcd  hydrogen.  A  certain 
amount  of  the  gas  evolved  is  occluded  in  tho  alloy. 
Certain  grades  of  ferro-silicon — notably  such  as  contain 
about  33  P  0  per  cent.,  and  60  per  cent.,  of  silicon* 

— even  when  manufactured  from  fairly  pure  constituents, 
arc  both  brittle  and  liable  to  disintegrate  spontaneously, 
especially  in  the  case  of  the  50  per  cent,  grade. 
All  these  grades  arc  commonly  employed  at  the  present 
time.  Evolution  of  poisonous  gases  is  greatly  increased 
by  the  action  of  moisture,  or  of  moist  air,  under  the 
influence  of  which  phosphoretted  hydrogen  is  generated 
from  calcium  phosphide,  which,  in  turn,  is  formed,  in  large 
part,  at  any  rate,  from  the  calcium  phosphate  present 
in  anthracite  and  quartz,  at  the  temperature  of  the  electric 
furnace.  If  spontaneous  disintegration  of  the  alloy 
also  occurs,  much  larger  quantities  of  gas  would  be  given 
off  from  such  friable  and  unstable  material,  other  conditions 
being  equal.  The  greater  or  less  tendency  of  a  given 
sample  to  evolve  poisonous  gases,  and  even  a  rough  esti- 
mate of  their  probable  amount,  may  bo  arrived  at  by  the 
use  of  test-papers  prepared  with  silver  nitrate.  There 
is  no  evidence  that  low-grade  ferro-silicon  (10  to  15  per 
cent.),  produced  in  the  blast  furnace,  has  ever  given  rise 


•  CorreepondinE  possibly  to  the  formulae,  FeSi,  FcSij,  and  FeSI,, 
respectively.  Moissan  and  Lcbeau  both  claim  to  have  isolated 
the  ftret  two  ot  these  three  aiUcidee  of  iron  in  crystalline  forms. 


to  accidents  of  similar  character  to  those  known  to  have 
been  caused  by  the  high-grade  electrically-produced 
alloy.      Blast-furnace      ferro-silicon       does       not       evolve 

us  gases  even  in  presence  of  moisture.  As  regards 
ferro-silicon  produced  in  the  electric  furnace  certain 
percentage  grades  appeal  to  be-  practically  innocuous. 
This  statement  applies  to  grade's  of  alloy  of  a  silicon  content 
up  to  30  percent,  and  probably  also,  though  in  consul 

jicc.  to  those  of  7o  per  cent,  and  over.  In  view  of 
the  fact  that  the  use  of  ferro-silicon  of  grades  ranging 
between  30  per  cent,  and  70  per  cent,  apparently  is  not 
essential  in  metallurgical  operations,  with  the  possible 
exception  of  basic  steel  manufacture,  it  will  be  advisable 
that  thejproduction  of  this  alloy  of  grades  ranging  between 

percentages  should  be  discontinued  in  tho  future. 
The  i  roprietors  of  iron  and  steel  works  making  use  of 
ferro-silicon  will  assist  in  the  protection  of  their  work- 
people, and  at  the  same  time  act  for  the  public  benefit, 
by  restricting  their  orders  to  grades  of  this  material, 
either  not  exceeding  30  per  cent.,  or  of  70  per  cent,  and 
upwards,  according  to  the  special  nature  of  their  require- 
ments.    But  as.  pending  international  agreement  on  the 

q,  intermediate  percentages  of  ferro-silicon  will 
doubtless  continue  to  be  manufactured  and  sold,  the  issue, 
by  the  Board  of  Trade,  of  special  regulations  will  be 
necessary  in  order  to  obviate,  so  far  as  may  be  possible, 
chance  of  further  accidents  during  the  transport  of  this 
substance.  Inter  alia,  these  regulations  should  require 
a  declaration  of  the  nature,  percentage,  date  of  manufac- 
ture, and  place  of  origin  of  any  such  consignment. 


Suggested    Regulations    as    to    precautionary    measures    in 
connection  with  the  storage  and  transport  of  ferro-silicon. 

1.  Ferro-silieon  should  not  be  sent  out  from  the  works 
immediately  after  manufacture,  hut,  after  being  broken 
up  into  pieces  of  the  size  in  which  it  is  usually  sold,  should 
be  stored  under  cover,  but  exposed  to  the  air  as  completely 
as  possible,  for  at  least  a  month  before  being  despatched 
from  the  works. 

2.  Manufacturers  should  be  required  to  mark  in  bold 
letters  each  barrel  or  other  parcel  of  ferro-sdieon  with  the 
name  and  percentage  grade  (certified  by  chemical  analysis) 
of  the  material  ;  the  name  of  the  works  where  it  is  pro- 
duced ;   the  date  of  manufacture  ;   and  date  of  despatch. 

3.  The  carriage  of  ferro-silicon  on  vessels  carrying  passen- 
gers should  be  prohibited.  When  carried  on  cargo  boats 
it  should,  if  circumstances  permit,  be  stored  on  deck. 
If  it  be  considered  necessary  to  store  it  elsewhere,  tho 
place  of  storage  should  be  capable  of  being  adequately 
ventilated,  and  such  place  of  storage  should  be  cut  off 
by  airtight  bulkheads  from  the  quarters  occupied  by  the 
crew  of  tho  vessel. 

4.  This  regulation  should  apply  to  the  transport  of 
ferro-silicon  on  river  or  canal  barges  as  well  as  on  sea- 
going vessels. 

5.  Storage  places  at  docks  or  at  works  where  ferro- 
silicon  is  used  should  have  provision  for  free  access  of  air, 
and  should  be  situated  at  a  distance  from  work-rooms, 
mess-rooms,  offices,  &c. 


Mineral  and  metal  production  of  the  United  Slates  in  1909. 
Eng.  and  ilin.  J.,  Jan.  8,  1910.     [T.K.] 

Mowing  table  summarises  the-  estimated  production 
of  the  more  important  minerals  and  metals  in  the  United 

in  1909,  so  far  as  it  has  been  possible  to  collect 
the  statistics  at.  so  early  a  date.  The  figures  for  copper, 
lead,  and  spelter  are  based  on  reports  received  directly 
from  the  producers,  who  have  communicated  their  actual 
output  during  the  first  1 1  months  of  the  year,  together  with 
their  estimates  of  probable  production  in  December; 
in  many  cases  tho  estimates  are  for  the  last  few  days  of 
December  only.  Tho  othor  statistics  are  based  chiefly 
on  the  reports  of  producers,  State  mine  inspectors,  and 
special   correspondents  : — 
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Prodncl                              i  nit 

Quantity. 

'  alue.                           Quantiti 

<Utc — 

bltumlnou  i  -In  rt   r,,ti  in) 

19.678 

184,71 

948  i  II 

818,876 
210,511 

360,0; 

4,720,486                   14,070 
17,831 

1,008,887,426 
267,640,878                   25.7* 
26  78  i                               S74 

80S-                                20,000 
10.81': 

Di  Dan 
414.448,617 

■  0,971 

6,628 

i  521 

..nil 
29,660,683 

'    ...                               Flask  (d) 

Short  ton  (o) 

rt  ton  — 2,000  lb.       i*)  Long  ton  — 2,240  lb.      (c)  Barrtls  of  42  gals,      (rf)  Flasks  of  75  lb.     (ri  Includes  zinc  from  foreign  ore. 


•  <i!  product  r   Zealand  in    1908.     Board   of 

Trade  J  .  Jan.  27,   L910.    [T.R.] 

Thk  quantity  and  value  of   the  mineral  produce  obtained 
during  t lie  years  ended  :ilst  December,   1907  and   1908 
as  follows  : — 


1907. 

1908. 

Quantity. 

Value. 

Quantity. 

Value. 

£ 

508,210 

2,027,490 

606.423 

2.004,925 



1,662,603 

169,484 

1,731,336 

Copper-ore   ..tit*. 
Antimony-ore     ,, 

56 

695 

13 

276 

98 

2,118 

5 

73 

re    .. 

5 

26 

— 

— 

re.     .. 

5 

— 

— 

Coal  output 

exports)   .. 

1,702,059 

851,029 

1,760,473 

8S0.236 

Coal  exports 

114,787 

100,502 

85,846 

Coke  exports 

15 

15 

2 

4 

Shale 

— 

— 

1 

4 

Kauri-gum 

8,708 

579.888 

5,530 

372,798 

Other  minerals  .. 

1,492" 

30.448 

l,690f 

16,179 

Total  .. 

— 

3,775,835 

— 

3.535,677 

•  Including  auriferous  ore,  1.244  (ens;  ironsand,  73  tons;    tin 
i;  tons;  scheelite  ore,  137  tons;  nnenumerated,  37  tons. 
.     t  Includii  ore.  68  tons  ;  iron- 

sand  i '  enstoue,  64,  tons  ; 

pumice  stone.  922  tons;  unenumerated,  6  tons, 

Tin  production  in  1909.  Eng.  and  Min.  J.,  Jan  8,1910     r  ' 

Fok  the  12  months  ended  Nov.  3i>  the  production  of  tin 
is  estimated  as  follows,  in  long  to; 

1908.  1903. 

62.392 

Banks  and  Billiton   13.785         17.. "14 

Vnstralia    6.119 

Bolivia 16,260         16.  :>(Mi 

Chinese  exports    4,oon  3.500 

Cornwall     4.400 

Miscellaneous    250  500 

Total     107.196        105,984 

No  attempt  was  made  to  estimate  the  1  hinese  produc- 
tion, and  it  is  not  included  above.  The  total  output 
showed  a  small  decrease. 

The  deliveries  of  tin,  in  long  tons,  for  the  12  montlis 
ended  Nov.  30,  are  estimated  by  the  trade  authorities 
as  below,  in  long  tons  : 

1908.         1909. 

Init.    1    •  31.700  39,550 

I         nil     211.400 

countries     28.050  30.068 

India  and  China,  from  the  straits     3.265  :;.4i>o 

4.250 

Australian  consumption,  <fre 500  500 

Total      97.165        107,202 

The  available  figures  indicate  that  there  was  an  ini 

in  deliveries  111  1909  ;   and  that  the  consumption  exceeded 
the  production.     At  present   there  are  no  indications  of 


largo  new  supplies.  In  the  .Malay  Peninsula  more 
oaieful  and  thorough  methods  ol  mining  are  i"-ing  intro- 
dni  ed,  and  the  same  is  the  ease  111  the  Banka  mines.  In 
Australia,  however,  the  industry  appears  to  be  declining. 
The  production  of  the  Federated  Malay  States  for  the 
10  months  ondod  Oct.  ::i  was  as  follows:  Perak,  372,333 
pikuls;  Selangor,  216,408;  Sembilan,  39,597  ;  Pahang, 
33,935  ;  total,  662,273  pilous— or  39,421  long  tons— which 
is  a  decrease  of  40,203  pikuls  as  compared  with  t  ho  previous 
year. 

Copper  production  of  the  United  States.     Eng.  and  Min.  J., 
Jan.  8,  1910.     [T.R.] 

The  following  statistics   of  copper  production   in   North 
\nierica  are  based  upon  reports  from  all  of  the  produ 
and    represent    the    -Michigan    production,    plus   the    fine- 
copper  content  of  blister  copper  and  the  copper  content 
of  the  very  small  quantity  of  matte  exported. 

The  total  production  of  refined  copper  in  the  United 

States    in    1909    was    about    1,410,000,000   lb.    agai 

1,153,000,000    lb.    in    1908.     The    production    of    Lake 

copper  was  227,019,646  lb.  ;    of,  blister  copper,  in  North 

America,     1,065.615,990.     The    amount    of    pig    copper 

irted  from  foreign  countries  other  than  Canada  and 

.Mexico  was    120.000,000  lb.      lim  ii|iiently  the  supph    of 

blister  copper  to  the  American  refineries  was  1,191,615,990 

lb.     Estimating  that  1  per  cent,  of  the  blister  copper  was 

\ered  as  htaestone,  the  total  available  from  this  source 

was   1,181,000,000  lb.  in  round  numbers,  and  adding  to 

this  the   227.11(10,000  lb.   of  Lake  copper  the  grand  total 

is    1,408.000.0110,    which  is  a  close  check  of  the  refinery 

t  ics. 

Titaniferous  iron  ore  ;  Crucible  experiments  on  the  smelting 

of .     G.  H.  Stanley.     J.  Chem.,  Met.,  and  Mining 

Soc.,  S.  Africa.  1009.  10.  102—172. 

The  author  has  made  a  series  of  crucible  experiments 
on  the  smelling  of  titaniferous  iron  ores,  with  the  object 
of  investigating  the  truth  of  the  statement  that  these  ores 

difficult  to  reduce  in  the  blast-furnace  on  account  of 
the  formation  of  pasty  and  infusible  slags.  The  ore 
employed  was  a  South  African  product  and  contained 
0-8  per  cent,  of  silica,  15-2  of  titanium  dioxide,  3-51  of 
alumina  and  chromic  oxide,  0-32  of  lime,  and  81-43  of 
ferric  oxide  (equivalent  to  57  per  cent,  of  iron).  Varying 
quantities  of  silica  (silver  sand)  and  lime  (marble  or 
dolomite)  were  taken,  the  charges  being  heated  in  a 
Devillc  furnace  worked  by  forced  draught  at  temperatures 
ranging  from  1400°  to  1600°  C.  Employing  a  chare 
produce  a  slag  of  the  CaO,Si02,Ti02  type  (sphene), 
good  fusible  sluus  were  obtained,  but  the  yield  of  metal 

rather  low  (39-5  per  cent.).  Using  somewhat  higher 
temperatures  (1600°  ('.).  it  was  found  that  the  more  basic 
mixtures  made  the  best  slags  as  far  as  the  yield  of  iron  was 

'  rned.  but  that  these  slags  showed  a  tendency  to 
escape  through  the  graphite  crucible.  Experiments 
wen-  now  made  on  the  fusibility  of  various  mixtures 
containing  titanium  oxide,  silica,  and  lime  The  results 
seemed  to  indicate  that   the   compound,  CaO,Ti02,Si02, 
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was  the  most  satisfactory  of  those  examined,  as  regards 
fusibility.  But  the  action  on  the  crucible  being  -till 
rather  marked,  the  proportion  of  silica  was  increased  ; 
as  an  example,  taking  the  proportions,  Ti02  34,  SiOa 
41.  25,  and  heating  at  1400'  C.,  a  yield  oi  64;4 

]ht  cent  ol  iron  was  obtained.     It  then  appeared  certain 

t  the  titanium  oxide  always  i  Assuming 

this,  the  most  satisfactory  slags  approximated  to  mono- 
silicates  of  titanium  and  the  other  bases.  In  determining 
the  melting  points  of  the  artificial  slags,  discordant  results 
were  at  first  obtained,  until  it  w:is  found  that  these  results 
influenced  by  the  state  of  oxidation  of  the  material 
Thus,  in  the  case  of  the  artificial  sphene,  prolonged  heating 
in  a  reducing  atmosphere  lowered  the  melting  point  to 
1000°  (X.  white  i  on  raised  it  to  1250   C.   [tappears 

li  nt  that,  considering  the  reducing  conditions  of  the 
blast-furnace,  the  titanium  may  exist  in  the  slags  in 
different  states  of  oxidation,  but  chiefly  as  a  lower  oxidised 
compound,  probably  Ti.d>3.  which  generally  acts  as  a  base, 
alth  dumina,  it  may  act  as  an  acid  in  \<  r\   hasic 

slags.  In  another  experiment  the  charge  was  proportioned 
g  of  the  com1x1sition.3CaO.Ti2U-.3S1i).,. 
ilag  was  obtained,  the  yield  of  iron  being 
51-5  percent.  In  most  cases,  white  iron  was  produced, 
but  grey  metal  could  be  obtained  by  increasing  the  silica 
in  the  slag,  and  especially  by  using  a  higher  temperature. 
The  author  admits  that  these  crucible  experiments  might 
not  be  duplicated  in  the  blast-furnace,  where  nitrogen 
and  other  gases  are  always  present  and  where  the  forma- 
tion of  the  cyanooitride  is  probable.  He  therefore 
intends  to  erect"  a  small  blast-furnace  and  make  further 
tests  under  these  conditions. — C.  A.  Y\. 

Chromium   in    chrome    iron    ore;    Determination  of . 

J.  A.  Muller.      BuU.  Soc.  Chirn.,  1909,  5,  1133—1136. 
Thk   following   fusion   mixtures   were   tested   on   known 
quantities  of  chromium  sesquioxide  : — 
-       urn  carbonate  and  potaastam  nitrate  gave  99-6-1  per  cent,  of 

[  sodium  and  potassium  ..     99-2  .  the  chromium 

Soda-lime  and  potassium  chlorate  ..     96-5  J  oxide  as 

chromate. 

The  last  result  is  distinctly  inferior,  though  the  method 
is  recommended  by  Fresenius.  Chrome  ore  is  fused 
with  much  greater  difficulty  than  the  pure  calcined  oxide. 
The  author  recommends  the  following  methods  : — 

1  Fusion  u-ith  peroxides  of  sodium  and  potassium. 
An  intimate  mixture  of  the  finely  ground  ore  with  5  parts 
of  sodium  peroxide  and  8  parts  of  potassium  peroxide 
is  graduallv  heated  in  a  silver  crucible  to  500° — 600°  C, 
and  kept  at  that  temperature  for  30  minutes,  occasionally 
agitating  the  crucible.  The  melt  is  extracted  with  water 
filtered  ;  any  residue  left  is  washed,  dried,  and  fused 
again  as  above."  Four  or  five  fusions  of  the  successive 
residues  (grinding  if  necessary)  may  be  needed  for  a  com- 
plete extraction  of  the  chromium.  The  united  filtrates 
are  boiled  with  a  few  drops  of  all  .hoi  ;  any  manganese 
rating  is  filtered  off.  and  to  the  filtrate  a  small  quantity 
of  hydrogen  peroxide  is  added.  It  is  then  boiled  for  30 
mini.  roy  excess  of  the  peroxide  and  made  up  to 

a   known   volume!     An  aliquot   portion  is  acidified  in  a 
conical   ria«k   with   hydrochloric   acid   (which   should   not 
produce  a  blue  colour,  indicatintr  the  presence  of  hydrogen 
peroxide) ;   the  liquid  is  cooled  to  the  ordinary  tempera- 
.    the   air   displaced    by   carbon   dioxide,   potassium 
iodide  added,  and  the  solution  titrated  with  thiosulphate. 
(II.)  Fusion    with    sodium    carbonate    and    pota 
'■ .     The  finely  ground  ore  1-  fused  with  4  parts  of 
un  carbonate  and  8  parts  of  nitre  exactly  as  described 
e.     The  melt  is  also  treated  as  above,  but  owing  to 
the  presence  of  nitrite,   the  filtrate  from  the  manganese 
must   be  treated  differently.     It    is   acidified    with  dilute 
1, uric  acid,   boiled  to  drive  off  nitrous    fumes,    and 
in    sulphite.     From   the   green   liquid 
by  the  addition  of  just  sufficient 
ammonia.     Tie-    precipitati     is    washed,    dissolved    in    a 
porcelain    dish    with    sodium    1  and    hydrogen 

peroxide;  the  solution  heated  carefully,  whilst  covered 
with  a  funnel,  and  then  boiled  for  4.">  minutes,  after  which 
it  is  made  up  to  a  known  volume  and  titrated  with  thio- 
sulphate as  already  described. 


Taking  ll-j  grin,  of  ore  both  methods  gave  exactly 
the  same  percentage  of  chromium  (22'7  per  cent,  of  the 
dry  ore).  For  rapid  work  the  first  method  is  considered 
preferable,  but  the  crucible  is  attacked;  after  5  fusions 
it  had  lost  0-15  gnu. — A.  Sbld. 

[Martin]     Steel;      Present    state    of    production    of  

from  pig  iron  bi/  the  open-hearth  process.  0.  Petersen. 
Stahl  u  Eisen,  1910,  30,  1—39,  48—83. 
The  author  has^  collected  a  large  amount  of  valuable 
information  regarding  the  production  of  steel  by  the  Martin 
open-hearth  process,  as  carried  out  by  all  the  large  Con- 
tinental.  British,  and  American  firms.  Tables  are  gi\en 
showing  the  absolute  record  and  working  of  furnaces 
in  each  country,  with  analyses  of  the  metal  and  slag 
at  all  the  important  stages  of  the  process  ;  these  include 
all  the  important  modifications  of  the  methods  of  working 
the  process  as  practised  by  different  firms.  Curves  are 
also  included  showing  the  alteration  in  the  composition 
of  the  metal  aud  the  slag  from  the  time  of  adding  the  charge 
till  the  metal  was  poured.  Forty-six  tables  and  thirty- 
three  diagrams  are  included  in  the  paper,  which  is  a  very 
complete  record  of  the  present  day  conditions  and  results 
of  the  steel  manufacture  by  this  process. — A.  H.  C. 

Steel  making   in   foundries;  Cost  of .     B.  Stoughton. 

Trans.  Amer.  Foundrymen's  Assoc,  1909,  217 — 220. 

The  author,  in  a  series  of  tables,  compares  the  net  cost  of 
the  steel  in  castings  at  foundries  using  the  various  pro- 
cesses, the  figures  being  based  on  the  current  prices  of 
materials  in  Pittsburg  in  May  1909.  His  results  are 
summarised  in  the  following  table  : — 


Xet  cost  of  steel  in  castings. 


Method. 


Acid  open-hearth   - 

Basic  open-hearth    

Converter 

Acid  open-hearth,  small  castings 
Basic  open-hearth,  small  castings 

Crucible    

Electrio  furnace,  with  power  at 

1  c.  (id.)  per  kilowatt-hour 
Electric  furnace,  with  power  at 

5  c.  (2id.)  per  kilowatt-hour 


per  short 

per  long 

ton  (2000  1b.) 

ton  (2240  1b.) 

Dollars 

£     s. 

27-9 

6 — 10-2 

27-64 

5—9 

30-56 

7—2-6 

30-64 

7—3 

:i.i-4:t 

8—5-3 

S3 

19—7-3 

94-49 


2—1 


—A.  H.  C. 

Steel ;    Magnet  and  permanent  magnetism.     G.  Mars. 

Stahl  u.  Eisen,  1909,  29,  1073—1678,  1769—1781. 

A  steel  containing  3-5  per  cent,  of  silicon  and  from  0  to  0-1 
per  cent,  of  carbon  is  shown  to  be  a  nearly  perfect  material 
for  dynamo  armatures,  because  of  its  great  demagnetisa- 
tion properties,  also,  the  coarser  the  structure  of  the  metal 
the  better  is  it  suited  fot  this  purpose.  As  entirely  opposite 
qualities  are  required  for  the  steel  for  magnets,  the  author 
has  investigated  the  magnetic  properties  of  a  large  number 
of  steels  of  varying  carbon  content,  and  alloys  containing 
tungsten,  chromium,  silicon,  and  nickel.  It  was  found 
that  the  maximum  of  residual  magnetism  occurs  in  stci  Is 
containing  0-97  per  cent,  of  carbon,  probably  at  the 
eutectic  carbon  content,  and  not  as  stated  by  M.  Curie 
at  1-2  per  cent,  of  carbon.  The  diminution  of  this  residual 
magnetism  in  hypo-eutectic  steels  is  due  to  the  hardness 
being  low,  while  its  diminution  in  hyper-eutectic  steels  is 
due  to  too  small  a  content  of  free  iron.  The  more  powerful 
action  of  special  steel  magnets  depends  on  the  presence 
of  more  free  iron  in  these  steels  than  in  carbon  steels  of 
the  same  hardness.  For  high  permeability  it  is  essential 
that  the  steel  should  be  glass  hard,  of  a  fine  grain,  and 
1  ontaining  as  much  as  possible  of  free  iron,  and  the  degree 
of  permanent  magnetism  is  greater,  for  an  equal  hardness, 
the  more  free  iron  the  steel  contains.  A  special  stei  1 
containing  0-60  per  cent,  of  carbon  and  about  5  per  cent, 
of  tungsten  shows  the  highest  residual  magnetism  for 
normal  hardening  from  about  950°  C. — A.  H.  C. 
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lron ;   CrytUtUint  itruclure  of  at  high  ttmperaturtt- 

\\    Roseohain  and  J.  C.  W.  Humfrey.     fttoi .  Boy.  Boo., 
1910,  A  83.  200     209. 

>.'.\n:  |  if.  liniinin    experiment        m    di    Bribed,  l1<  r  li> 

determine   tin  '   deformation  of   metals  at    high 

temperatures.     A  very  mild  Bteel  was  used  of  the  following 
oomposition :    carbon,   0-029;    silicon,   0-118;     Bulphur, 


0-012  ;  phosphorus,  0-04  I  ;  manganese,  u-014  ;  ami  arsi  oic 
0-016  per  cent.  ;    with  the  recalescence  points  on  hei 

urnng  ai  7Tii  C  and  941    C.,and  oni  ooling,  at  904'  I 
763   I       ^  steel  stem  (A)  (see  fig.) <  arried  a  rectangular 
fran  i  on  one  side.     The  bar  (D)  was  hinged  to  the 

bottom  bar  of  the  frame,  ami  the  specimen  (P)  in  the  form 
of  a  strip  of  a  Bheet  of  the  metal,  previously  carefully 
polished,  was  held  between  (C)  and  (D),  insulated,  and 

Id  be  suitabbj  electrically  heated.  The  stress  from  a 
compressed  spring  (S )  was  applied  to  it  by  electrically  heating 
in  even  melting  the  wire  (W  i  which  had  previously  relieved 
the  specimen  of  all  strain.  The  whole  apparatus  was 
placed   in   a  conical   filter-flask,   the    stem    (A)    and  the 

electrical  eon imns  passing  out  through  a  rubber  stopper, 

the  Bast  being  then  evacuated.  The  authors  examined 
the  behaviour  of  the  specimen  on  heating,  both  with  and 
without  straining  whilst  hot,  and  were  thus  able  to  deter- 
mine those  effects,  which  were  due  in  the  straining  of  the 
metal  alone.  They  found  three  very  distinct  regions  as 
shown  by  microscopical  examination,  and  illustrated  by 
mierophotograms.  The  temperatures  reached  in  these 
regions  wen'  determined  by  the  use  of  small  particles  of 
sodium  chloride  and  potassium  sulphate,  and  it  was  found 
that  the  transition  lines  between  these  regions  i  orresponded 
to  the  recalescence  points,  and  that  the  regions  coincided 
with  the  «.,  ■>'-,  and  y-modifications  of  iron  at  varying 
temperatures.  Platinum  and  copper,  which  have  no 
recalescence  points,  showed  no  discontinuity  of  appearance 
on  being  heated  and  strained.  In  the  case  of  iron,  with  a 
high  stress,  fracture  occurred  at  the  line  marking  the 
temperature  of  the  a  -i  change.  The  region  corresponding 
to  o-iron  was  weaker  and  softer  with  an  increasing  tern 
perature  :  that  corresponding  to  .-(-iron  had  very  few  signs 
of  slip,  showing  it  to  be  of  gnat  tensile  strength  ;  whilst 
the  presence  of  numerous  slip  hands  following  the  steps 
of  twin-crystals  in  the  y-iron  region  showed  it  to  be  truly 
■  rystalline.  Tin-  authors  conclude  from  these  preliminary 
i  intents  :    ( 1 ).  that  iron  at  u  mpciatures  up  to  1 1(10°  C. 

behaves  as  a  crystalline  aggregate,  and  undergoes  plastic 
deformation  by  a  process  of  slip  on  the  cleavage  plane  of 
constituent  crystals:  (2),  that  iron  up  to  1000°  C.  exists 
in  three  distinct  modifications  possessing  widely  different 
mechanical  properties,  and  corresponding  to  the  tem- 
perature ranges  of  the  a-,  d-.  and  y-iron  of  Osmond  and 
Roberts- Austen  :  (3),  that  .-(-iron  although  at  a  higher 
temperature,  is  stronger  and  hauler  than  a-iron,  and  that 
the  a  IS  transformation  involves  a  volume  change;  (4), 
that  y-iron  found  in  pure  iron  at  high  temperatm.  - 
possesses  the  structure  and  properties  of  y-iron  found  in 
the  nickel-iron  alloy-.-    A.  II.  ('. 

Manrjanese    in   steel;    Rapid   determination   of  .     C. 

Auchy.     J.  Ind.  Eng.  Chem.,   P)09.  1.  813. 

Is  the  colorimetric  or  volumetric  methods  for  the  deter- 
mination of  manganese  in  steel,  based  on  oxidation  to 
permanganic  acid  by  means  of  red  lead  or  lead  dioxide,  the 
author  has  observed  that  in  certain  cases  the  carbon  is 
not  completely  oxidised  and  subsequently  exerts  a  reducing 
action  on  the  permanganic  acid,  thus  causing  low  results. 
This  difficulty  is  overcome  by  using  for  the  manganese 
determination,  the  filtrate  from  the  silica  obtained  in  the 
estimation  of  the  silicon. — A.  S. 


'luwj.itcn    in   tui  Determination   ../   .     L. 

Wnli,  i.     I  di  in.  /,  ii..    1910,   34,   2—3. 

I  in.   nifl  I  :    Upon    1  III     il-c,  rl  me  d    fttl  1    ll  al    tting 

Bten-steel,  even  in  a  coarsely  di  pidlj 

Dived    by   fusion   with    pots    ium    bisulphati  :    M    u 
carried  out   as  follows:      0-2    0-6  grm.  of    thi 
oautiouslj  fused  with  10  nun  -  its  weight  of  bisulphate  in 
ovt  red  platinum  i  i  w  ible  ;  as  the  a  two 

more  like  quantities  ol  bisulphate  are  added,  and  i 
the  crucible  is  heated  to  lull  redni  Utei    ibout    IS 

minute-  the  whole  should  be  in 

ami  free  from  undecomposed  partii  lea  ;   it  is  then  allowed 
to  cool,  and  the  crucible  and  lid  are   boiled   with   watei 

and     ealelulh      IMI-cd,      1  In       total      \"llllin       i.I        nllltioll     nut 

exceeding  60—76  c.c.  .  to  this,  20  c.c.  of  strong  hydro- 
chloric acid  arc  added,  and  the  mixture  is  I  oiled,  until  the 
colour  of  the  precipitati  becomes  a  pure  yellow. 
half  an  hour  on  the  water-bath,  the  liquid  is  filtered  and 
the  precipitate  washed  with  a  10  per  cent,  solution  ol 
ammonium  nitrate;    it  is  then  treated  on  the  filter  with 

warm     dilute     ammonia,     the     solution     of     ammonium 
tungstate  being  received  in  a  weighed  platinum  cruoibli 

the  filter  is  washed  with  mill mi  nitni   i  D  and 

the  solution  is  evaporated  to  dryness  on  the  watei 
the  ammonium  salti  being  then  carefulh  driven  off  In 
1 1 ,  .ii  and  the  residue  ignited;  it  should  be  almo  i  white 
when  cold.  To  determine  the  small  quantity  of  tungsten 
present  in  the  filtrate  from  the  tUngstic  acid  precipitate, 
tin-  is  evaporated  to  dryness  in  a  platinum  dish,  the 
residue  heated  for  1—2  hour-  at  120°— 130°  C,  and 
extracted  with  warm  dilute  hydrochloric  acid  :  the  solution 
is  filtered,  and  the  filter  washed  with  ammonium  nitrate 
solution,  and  ignited,  the  filter-ash  being  moistened  with 
nitric  acid  and  re-ignited,  along  with  the  main  poi 
of  the  tung-ti,  acid.  If  the  steel  contain  silicon,  this  is 
present  as  silica  with  the  tungstic  acid  and  is  finally 
separated    by    treatment    with    hydrofluori<     acid.    The 

completion  of  the  whole  analvsi-  in         less  than  a  dav. 

— F.  SOBH. 
Cyanide  solutions  ;   Errors  tin,  to  the  jirexeiic,  of  potassium 

iodide    in    testing    for    protective    alkalinity.     B. 

Collingridge.      Inst.     Min.     and    Met..    Jan.     20,     1910. 

[Advance  pi  oof.] 
Tin:  author's  experiments  show  thai  the  use  of  potassium 
iodide  in  testing  cyanide  solutions  leads  n.  erroneous 
results.  The  following  method  of  procedure  is  recom- 
mended : — To  the  measured  portion  of  test  solution, 
containing  a  few  drops  of  phcnolphthalcin.  silver  nitrate 
solution  is  added  until  the  indicator  colour  remains  con- 
stant The  amount  of  protective  alkali  present  is  then 
determined  by  titration  with  standard  acid  in  the  ordinary 
manner. — YV.  E.  F.  P. 
Ore  slime  ;    Treatment  of .     A.  F.  Crosse.     J.  Chem., 

Met.  and  Min.  Soc,  S.  Africa,  1909,  10.  172—174. 
Tin:  plant  consists  of  a  conical  vat,  which  contains  an 
interior  conical  baffle-plate  open  at  the  bottom  and 
reaching  aliout  half-way  down  the  vat.  A  pipe  extends 
up  the  middle  of  the  vat  to  a  point  about  two  in  t  above 
the  top.  This  pipe  is  left  open  at  the  lower  end  and  a 
-mailer  pipe  inserted  in  the  aperture  ;  through  the  latter 
pipe  a  current  of  air  can  be  forced,  the  whole  arrangement 
foi  ining.  in  fact,  an  air-lift  pump.  The  slime,  after  decan- 
tation  from  any  excess  of  water,  is  washed  by  a  weak- 
cyanide  solution  into  the  treatment  vat  through  the  conical 
baffle-plate  at  the  top.  More  cyanide  solution  is  added 
and  air  passed  in  through  the  pipe  at  the  bottom.  The 
pulp,  as  it  settles  down  into  the  narrow  bottom  of  the 
conical  vat,  reaches  the  open  end  of  the  vertical  tube 
and  is  carried  up  the  interior  by  the  current  of  air,  attaining 
a  point  above  the  -urfaee  of  the  liquid  and  finally  falling 
l,a.  k  through  pipes  arranged  so  a      ■  i  lrcular  motion 

within   the   baffle-cone.      This   pulp   settles   again   to   the 
bottom  and  is  again  carried  up  the  central  ming 

thorougblv  aerated  in  the  iron—.  Meanwhile  the  clear 
....  liquid  .1-  outsidi  the  baffle-cone  and  finally 
overflows  into  the  zinc-box,  where  the  gold  is  pri 
the  residual  liquid  being  -o  quently  brought  back  to  the 
interior  of  the  conical  baffle-plate  by  a  second  air-lilt 
pump. — C.  A.  YV. 
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Black    modi  :     Treatment    of    .     F.    Alexander.     3. 

Chcm..  Met  and  Min.  Soo.,  S.  Africa,  1909,  10.  174 

og  abstrai  I  atment 

of  slim  extraction  by  oyanidi 

battery    by-product    commonly    called    black    sands.     A 
conical  water  purifier,  fitted  with  supply  connect 
air,   cyanide   solution   and   water,    was   employed.     After 
washing  the  charge  into  the  cone  with  the  ordinary  working 
solutioi  m  amount  of   linic   (10  lb.  for  500  lb.  of 

charg  led,  together  with  the  additional  cyanide. 

The  solution,   before   passing  into  the  extractor   boxi 
was  tillered  through  coir  and  sand  filters.     Taking  sands 
having  an  lue  ol  23-0  os.  per  ton.  it  was  found 

possible  to  •  per    int.  of  the  gold  content, 

a  large  amount  of  mercury  being  recovered  at  the  same    i 
rime.— C.  A.  W  . 

Platinum  ;    The  solution  of  ■ in  sulphuric  acid,  and  the 

product-  lion.     M.  Delepine.     Comptes  rend.. 

1910,    150.    104—106.       See   also    this   J..    1905.    132: 
1906,  24,  314,  605.) 

The  if  oxygen  is  not   essential,  as  Quennessen 

has       .  .  for   the   reaction   between   platinum   and 

sulphuiic  acid,  and  it  merely  plays  a  secondary  part  in 
modifying  the  equilibrium  of  the  initial  reaction, 
2P  ■-■!■■■  "ll>  HS01)S  +  3S02  +  4H20.    The 

autl.  -  this  by  observing  the  course  of  solution 

in  successive  currents  of  carbon  dioxide,  air,  oxygen, 
carbon  dioxide  again,  and  finally  carbon  dioxide  containing 
sulphur  dioxide.  From  the  final  solution  are  obtained 
crystalline  platinum  compounds.  the  one, 
Pt(0H)(HSO4)2,  yellow,  and  the  other,  probably 
Pt(0H),HS0,.H.,O'.  red  brown.— TV.  H.  P. 

Slags  ;    Somt  analyses  of  copper  blast-furnace  ,   and 

dtU  rminaiion   of  ihir   milting   points.     A.    T.    French. 
Inst.  Min.  and  Met..  Jan.  20,  1910.     [Advance  proof.] 

By  means  of  Seger  cones,  the  author  has  determined  the 
melting  points  of  a  series  of  ten  slags — practically  ferrous- 
calcium-aluminium  silicates  containing  a  few  per  cent, 
of  magnesia  and  small  quantities  of  copper  and  zinc. 
The  oxygen  ratios  were  calculated  by  assuming  the  alumina 
to  be  (a),  basic  ;  (b),  acid  ;  (e),  neutral ;  and  (d),  half 
acid  and  half  basic.  According  to  (a)  the  most  refractory 
slag  is  almost  a  monosilicate,  those  more  fusible  varying 
in  composition  between  that  of  the  mono-  (1:1)  and  the 
sesqui-  '1  :  l-5i  silicate.  In  (b)  the  ratios  of  the  most 
fusible  slags  appear  to  lie  between  that  of  the  bisilicate 
1:2)  and  2:5;  while  in  (c)  and  (d)  the  most  infusible 
slag  would  seem  to  be  a  sesquisilicate.  the  fusibility 
rapidly  increasing  as  the  ratio  becomes  higher,  and  decreas- 
ing again  at  the  bisilicate  mark.  The  author  concludes 
that  the  composition  of  such  slags  may  vary  considerably 
without  material  alteration  of  their  melting  points  ;  thus 
the  silica  may  vary  from  40  to  47  per  cent.,  the  ferrous 
oxide  from  1*8-5  to  28,  the  lime  from  10  to  22,  and  the 
alumina  from  9-0  to  12-2.  any  departure  from  these  limits 
(especially  as  regards  silica,  or  silica  plus  alumina)  tending 
to  infusibility.— W.  E.  F.  P. 

Coppt  r  in  slags  ;  Rapid  method  of  determining .     F.  D. 

Aller.     Eng.  and  Min.  J.,  1909,  88,  1278. 

Five  grms.  of  the  thoroughly  chilled  and  finely  powdered 
sample  are  placed  in  a  beaker  with  2<m  to  400  c.c  ol 
and  when  boiling.  10  to  15  c.c.  of  sulphuric  acid,  previously 
diluted,  with  constant   stirring.     The  slag  im- 

mediately dissolves   with   the   i  tallio 

copper,   matte,   lead  or  carbon    which   may   be 

S resent.     The  solution  is  diluted  c.  and  the 

issolved    copp'  i. dated    by    boiling  foi    20 

with  sheet  aluminium.  !    that    no   sepan 

of  eilica  occurs.     The  precipitate  and 
and  washed  by  decantatioii,  di 

the  copper  determined  as  usual  by  titration  or  electrolysis. 
It  is  stated  that  a  i initiation  can    be  made  in 

35  min.— F.  R. 


Copper  ;  Oxidation  of  the  impurities  in  the  refining  of 

in  reverberatory  furnaces.     YV.  Wanjukoff.     Metallurgie, 
1909,  6.  749—759.  792—801. 

It  was  found  possible  to  follow  the  temperature  of  the 
noli  bath  during  refining ;   the  temperature  fell 

before  roasting,  and  then  rose,  owing  to  the  reaction: 
2Cus.O+Cu2S  S02+39  cals.        The     very    slight 

removal  of  arsenic  during  the  first  refining  was  owing  to 
the  protection  of  the  metal  by  the  slag  and  sulphur  com- 
pounds, and  these  being  absent  in  the  second  refining, 
the  removal  of  arsenic  and  antimony  proceeded  rapid 
From  a  series  of  analyses,  it  is  shown  that  the  sulphur  is 
present  in  the  copper,  up  to  the  end  of  the  oxidation,  as 
both  cuprous  sulphide  and  sulphur  dioxide.  From  the 
beginning  of  the  poling  the  sulphur  dioxide  is  no  longer 
present,  and  it  i-  pointed  out  Unit,  since  cuprous  sulphide 
is  not  reduced  by  hydrogen,  Hampe's  process  for  the 
determination  of  sulphur  in  copper  is  unsound.  Fifty 
microphotograms  illustrate  the  paper,  and  it  is  concluded 
that  a  study  of  the  microscopic  structure  of  the  metal 
during  the  different  phases  gives  a  clear  idea  of  the  changes 
taking  place,  and  explains  many  points  not  understood  by 
earlier  investigators. — A.  H.  C. 

Arsenic  in  copper  ;  Determination  of .     E.  Azzarello. 

Gazz.  Chim.  Ital.,  1909,  39,  11..  450—453. 

The  apparatus  shown  in  the  figure  is  recommended  for  the 
rapid  determination  of  small  quantities  of  arsenic  in  copper. 
The  cylinder,  D,  is  charged  with  dilute  hydrochloric  acid 
(sp.  gr.  11).  whilst  glass  beads  are  introduced  into  the 
vessel,  B,  which  is  heated  in  an  oil-bath,  F.  When  the 
temperature  of  the  latter  has  reached  170°  to  175°  C, 
5  grms.  of  the  copper  in  shavings  are  placed  in  the  flask.  A, 
together   with   a   spiral   of   fine   platinum   wire.     155  c.c. 
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of  a  33  per  cent,  solution  of  ferric  sulphate  in  strong 
hydrochloric  acid  (sp.  gr.  1-19)  are  next  introduced  by 
means  of  a  thistle  funnel,  and  the  flask  immediately  closed 
with  a  stopper  of  white  rubber.  The  flask  is  gently  heated 
until  its  contents  boil,  and  the  temperature  then  gradually 
increased  until  the  end  of  the  distillation.  The  arsenious 
chloride  formed  in  the  reaction,  passes  into  the  oylinder, 
D,  which  is,  meanwhile,  immersed  in  ice-water,  whilst 
any  antimony  present  remains  in  the  distillation  flask, 
or  is  retained  in  the  vessel,  B.  As  soon  as  45  c.c.  of 
■  1 1 -filiate  have  been  collected  (which  should  take  about 
55  minutes  from  the  beginning  of  the  boiling)  it  is  poured, 
together  with  the  washings  of  the  tube,  C,  into  a  large 
beaker,  and  cooled  with  ice-water.  About  80  c.c.  of 
ammonia  solution  (sp.  gr.  0-910)  are  added  to  render 
the  liquid  alkaline,  then  a  few  drops  of  hydrochloric  acid 
to  make  it  acid  again,  and  finally  a  slight  excess  of  sodium 
bicarbonate  (in  powder)  and  5  c.c.  of  a  1  per  cent,  starch 
paste.  The  solution  (about  300  c.c.  in  all)  is  titrated  with 
a  solution  of  iodine  (3  3858  grmB.  per  litre;    1  c.c.=00Ol 

r.  of  arsenic),  and  0-4  e.c.   deducted  from  the    result 
the  amount  of  iodine  required  to  produce  a  blue  color- 
ation in  the  same  volume  of  liquid  free  from  arsenic. — C.A.M. 

Zinc  ores  ;  Crudt  petroleum  ax  a  nducing  agent  for . 

H.   H.   Hughes  and   H.   Hale.     J.   Ind.   Eng.   Chem.. 
1909,  1,  788—789. 

The  authors  state  that  laboratory  tests  in  which  a 
mixture  of  zinc  oxide  and  crude  petroleum  was  fed  into  a 
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Lianni  r  ;    and  I  bey  believe  i  luii 
ile,  u  '-"Hi  I'm  i\i     pri  ci  in  tl 

Hi    l)     I  It    HI      I  \.    S. 

/tie    extract  ii  \       El       lhardi 

ami  \1.   Ilnili.     Motallurgie,   1910,  7.  1 

i hi ii i  \   nf  t  lie  i  1. 1  i  rol\  ti-  is  mil-  of  the  i 

'lull 

of  mi  ing, 

'h  the  impuril  ii  ■         node  con- 

taminating the  bath.     The  chloi 

tin-  onlj  ■.  ,i\  ailable.     I  -  ing  I  he  former 

of  these,   i  In-    Hcepfner   proces      ha      been    in 

i  he 
atmosphere  tree  from  chlorine.  The  greates!  difficulty 
in  tl.'  i  he  profit- 

able •  the   bleaching  powder  produced.     The 

Iphatc  appeals  tu  be  more  likely  to 
tul  in  dealing  with  ores  low  in  zinc  content, 
.  me  time  being  it 

again  for  the  extraction  of  mor The  i  -nuscs  of  a 

spungy   deposit,   and   t  he   condition  >    for  the 

■  nt  metal  I  ed.     With  \  hi 

I  ] 

zinc  has  bei  it.  of  zinc, 

with   tin  3-9   kilowatt-hours  per  kilo. 

■  I  of 
10  per  cent,  concentration.     The  authors  call  attention 
to  the  advantages  and  successful  use  of  mangm 
oxide  as  the  anode.-    A.  H.  C. 

Aluminium-zinc   alloyi  rength    of   . 

W.  D.  Bancroft,  Trans.  Amer.  Brass  Founders' Assoc, 
1909,    t:     64. 

wire  prepared  from  aluminium  of  99-9  per 
purity,  and  zinc  containing  not  more  than  0-2  per 
Crucibles   made   of   pure   artificial 
.-i'il.  us  molten  aluminium  in  contact  with 
clay  absorbs  silicon;    and  the  alloys  were  poured  at   a 
tempera  tun  50°  C  above  their  melting  points.     The  curve 
of  tensile  strengths  consists  of  three  parts,  which  corres- 
pond   tu    the   three   classes   of   alloys   indicated  by  the 
equilibrium  diagram.     From  0  per  cent,  to  4  per  cent, 
of  aluminium  the  tensilo  strength  increases  from  about 
4  to  11  tons  per  sq.  in.  ;   from  4  per  cent,  to  about  60  per 
-  more  gradually  to  hi  tons  per  sq.  in.,  and 
then  decreases  to  about  tj  tons  per  sq.  in.,  which  is  the 
strength  of  pure  aluminium.     The  alloys  at  the  zinc  end 
of   the   series    v  into   ice-cold   moulds   made   it 

artificial  graphite,  and  the  eastings  quenched  in  ice  water, 
in  order  to  obtain  a  finch  e  product. — O.  F.  H. 

Nickel-carbon  alloys:    Freezing  point  diagram    of   . 

K.    Friedrich    and    A.   Leroux.       Metallurgie.   1910,  7, 
10—13. 

A  FBBEZTNO-POrNT  diagram  derived  from  the  tooling 
curves  of  nickel-carbon  alloy-  -  up  to  2-6  per 

cent,  of  carbon  and  from  0-2  to  0-u  per  cent,  of  iron,  is 
given,  in  which  u  that  :  ill,  while  pure  nickel 

solidifies  at  1451°  C,  the  freezing  point  tails  with  increasing 
carbon  content  up  to  2  to  2v>  per  cent,  of  carbon,  the 
eutectie  pi  theeutectic  One  I  mperature 

between  1307'  C.  andl31S°  C. :  and  (3),  nickel  containing 
from  0-2  per  cent,  to  0*6  per  cent,  of  iron  forms  a  solid 
solution  will'  carbon  up  to  about   1   per  cent.       M- 
seopieal  in  thai   the  solubility  limit  of 

carbon  in  solid  nickel  at  1300  i.of 

carbon,  and  from  this  limit  i  up 

to  2-6  pet  -'.mi.  when  the  whole  field  of  vision 

becomes  filled  with  what  appears  to  be  primary  crysl 
of  the  carbon  carrier.     Quenching  the  melted  material 
produces  no  difference  in  structure  from  that  observed 
in   alloys   slowly   tooled  from   a  temperature  above   the 
arrest  point. — A.  H.  C 
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NiP3,   as  a  crystalline 


Cobalt  aUoya  ;    Study  of  some  witl 

Y       1 1.  .-i  II.-  . 
1010.  150,  98—101. 
E.M.F.-i  1/KYi.s  an-  given  for  alio  bait  with  tin, 

antimony,  bismuth,  lead,  and  copper.  They  indicate  the  ex- 
f  the  compounds.  CoSn,  CoSb,  and  (less  del 

The  curves  for  the  alio)  i.ismuth,  and 

oball   show  the  exii  ti  lutions, 

and  the  approximate  limits  of  solubility. — W.  H.  P. 
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alloys  :     Contri 
Metallurgie,  1300,    6. 

\n  I   by  means  of  which  a  record 

can   I  i  or  alloy  after 

setting,  simultaneously  with  the  temperature  observations 
through   equal    intervals   of   time,   thereby   constructing 
tirve  in  which  the  contraction  is  represented 
as  a  i  temperature.     The  metals  are  in  the  form 

of  bars,  000  mm.  long,  and  at  the  ends  of  the  mould  arc 
coils  of  iron  wire,  which,  becoming  embedded  in  the  metal, 
operate  pistons  working  in  polished  cylinders,  the  lattei 
being  filled  with  distilled  water  and  communicating 
with  .i  graduated  capillary  tube.  Any  alteration  in  the 
length  ol  the  bar,  after  solidification,  is  magnified  in  the 
Hillary  tube,  and  all  errors  of  a  lever  are  eliminated. 
A  thcrmo-junction  in  a  narrow  porcelain  tube  pii  i 
the  mould  gives  a  record  of  the  temperature.  The  an 
expei  «ith    lead,    zinc,    tin.    aluminium,    copper, 

antimony,  bismuth,  and  a  large  number  of  alloys  of  these 
metals,  including  cupro-nickel.  the  analysis  ,.t  which  are 
given.  The  cooling-curve  with  its  associated  contraction 
curve  is  given  for  each  metal  and  alloy,  as  well  as  forty- 
two  microphotograms  iliustrating  their  structure.  From 
the  curves  the  true  formula  coefficient  of  expansion 
of  the  metal  up  to  its  melting  point  can  be  at  once  deter- 
mined. Theauthorfindsingeneialth.it:  a),  those  alloys, 
the  components  of  which  in  the  free  state  are  insoluble 
in  one  another,  possess  a  smaller  contraction  than  any 
of  their  components,  the  eutectie  alley  having  the  smallest 
coefficient  j  '  .  those  alloys  which,  after  solidification, 
contain  one  or  more  solid  solutions,  contract  more  than 
any  of  their  components  ;  (r).  the  presence  of  a  halt-point 
'he  melting  point  and  the  contraction  was  not 
observed  either  in  any  of  the  metals  or  in  their  alloys. 
A  list  of  papers  previous]-.  and  bearing  on  the 

subject,  is  added  to  the  paper.-         :  I 

Electro-deposited  alloys  [silver-copper];    Conditions  which 

determine  the  composition  of .      S.  Field.     Faraday 

Soc.  Trans..  Jan.  18,  1910.     [Advance  proof.] 

t  Ii  and  silver,  unlike  copper  and  zinc  (this  J.,  1909. 
891).  can  I  d  together,  only  between  very  narrow 

limits,  even  from  solutions  of  their  double  cyanides. 
Excess  of  potassium  cyanide  rentiers  simultaneous  deposi- 
tion   more    difficult.- — F.  S( 

Electro-deposition   of  metals.     F.    M.    Perkin   and   W.    E. 

Hughes.       Faraday      See.      Trans..    Jan.     IS.     1910 

[Advance  proof.] 

[tended  series  of  ezperinn  ed  out  in  order 

to  ascertain  the  most  efficient  form  of  apparatus  for  the 
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tro-deposition  of  metals,  has  led  the  authors  to  recom- 
mend the  use  of  a  cylinder  of  platinum  gauze  of  very  fine 
mean,  as  oathode,  and  a  rotating  anode,  consisting  of  a 
iv   wound   spiral   of  iri.lio -platinum   wire,   the  funnel 
proi  Prioe  and  Judge  (this  .'-.  1906,  643)    bi 

used  for  holding  the  electrolyte.  This  apparatus  gives 
good  results  even  with  very  high  current  densities,  and  it 
may  be  used,  not  only  lor  the  rapid  deposition  of  metals. 
but  also  to  obtain  single  electrode  potentials;  for  this 
latter  purpose  the  funnel  has  a  side  tube  fused  into  the 
middle,  down  which  is  inserted  the  capillary  end  of  the 
auxiliary  electrode  cell,  so  as  to  come  jusl  at  the  back 
of  the  cathode. — F.  Sods. 

Sodium  hydroxide;    Action  of  metals  on  fused .     M. 

Le   Blanc   and   L.   Bergmann.     Bcr.    1909,   42.    iTl's— 

4747. 
Soditm  hydroxide  was  heated  in  a  gold  crucible  contained 
in  a  silver  tube  to  determined  tempi  ratuies,  alone  and  in 
contact  with  various  metals,  in  a  stream  of  pure  nitrogen 
to  exclude  air.  At  -ion  I'.,  any  absorbed  water  is  expelled, 
and  dehydrated  sodium  hydroxide  remains  ;  no  dissociation 
of  this,  according  to  the  equation.  2Na<  >H  =  Na20+H20, 
occurs  up  to  72o  C,  the  highest  temperature  employed 
in  the  experiments.  The  only  metal  used  which  was 
entirely  without  action  on  the  hydroxide  was  gold.  Silver 
and  sodium  caused  evolution  of  hydrogen  only  ;  platinum, 
copper,  iron,  nickel,  aluminium,  zinc,  and  magnesium 
caused  evolution  >f  both  hj'drogen  and  water-vapour. 
Probably  the  substance  formed  by  the  reaction, 
M  —  i  NaOH=H(ONa)z-)-xH,  reacts  to  form  a  complex 
compound  with  sodium  oxide  and  thus  facilitates  dissocia- 
tion of  the  hydroxide.  In  the  case  of  silver,  nickel,  and 
platinum  (but  of  no  other  metal),  the  proportions  between 
the  amounts  of  metal  entering  into  reaction  and  oi  hydrogen 
evolved,  do  not  correspond  with  the  usual  valency  of  the 
metal.  In  the  experiments  with  copper,  the  gold  crucible 
lost  weight,  and  a  copper-gold  alloy  was  found  in  the 
fusion  :  such  an  alloy  is  not  formed  when  copper  and  gold 
are  directly  heated  together  to  720"  C.  Silver,  when  used. 
was  gilded  during  the  experiment,  and  a  ring  of  gold 
appeared  on  the  silver  tube  at  the  level  of  the  top  of  the 
crucible,  an  appearance  which  also  occurred  when  nickel 
was  used,  but  in  no  other  case.  With  magnesium,  a  gold- 
magnesium  alloy  was  formed. — J.  T.  D. 

Patents. 

Zinc;     Estruction    of from    its    ores    or    compounds, 

and  apparatus  therefor.  W.  Hommcl  and  The  Metals 
Extraction  Corp.,  Ltd..  London.  Eng.  Pat.  21,759, 
I  ><  t.  14,  1908. 

A  mixtcke  of  powdered  ore  and  water  is  forced  into  a 
closed  mixing  vessel  by  means  of  a  jet  of  sulphur  dioxide 
or  sulphurous  acid,  acting  as  an  injector,  the  mixing  vessel 
being  maintained  under  such  a  pressure  that  the  sulphur 
dioxide  is  held  in  solution.  Under  these  conditions,  the 
zinc  in  the  ore  is  dissolved  out  as  zinc  bisulphite.  The 
zinc  solution  and  undissolved  residue  are  continuously 
discharged  into  a  filtering  apparatus  and  the  zinc  pre- 
cipitated as  mono-sulphite,  from  the  separated  solution, 
by  heating  it  in  a  vacuum.  The  heated  solution  is  sub- 
sequently used  to  preheat  fresh  zinc  solution  on  its  way 
to  the  precipitating  tank. — F.  R. 

Zinc  ;    Apparatus  for  use   in   solution  and  precipitation 

processes  and  particularly  for  the  extraction   of  

from  its  ores  or  compound'.  W.  Homme]  and  The 
Metal-  Extraction  Corp.,  Ltd.,  London.  Ere.-  Pat. 
26,152,  Dec.  3,  1908. 

fowi'Li  i  water  ari  fed  into  a 

pipe,  which  is  inclined  downwards,  and  terminates  in  a 
small  enclosed  chamber,  into  wine]!  a  vertical  pipe  is 
fitted.     A  jet  of  sulphur 

as  an  injector,  forces  the  liquid,  containing  the  ore  in 
suspension,  up  the  vertical  pipe  into  an  enclosed  re.  i 
chamber,  from  which  it  is  discharged,  or  from  which  it 
may  in  turn  pass  to  one  or  more  units  of  similar  V-shaped 
ign.  A  pipe  is  provided  in  the  upper  chamber  to 
remove  any  excess  of  gas. — F.  R. 


Zinc  and/or  copper  from  complex  ores  or  the  like;    Ob- 
taining    .      ,f.    R.     Williams    and    H.    W.    and    B. 

Bradley.  Sheffield.     Eng.  Pat.  26,711,  Dec.  9,  1908. 

The  powdered  "re  is  leached  with  a  slightly  acid 
solution  of  zinc  or  copper  sulphate  or  a  mixture  of  tin- 
two,  of  such  a  strength  that  it  will  dissolve  the  zinc  or 
copper  in  the  ore.  but  will  not  gelatinise  the  silica.  The 
solution  is  then  run  into  a  tank  where  the  excess  of  zinc 
01  copper  is  eleetrolvticallv  deposited,  leaving  the  solution 
at  substantially  its  original  strength,  ready  for  leaching 
a  new  lot  of  ore.- — 1-\  R. 


Extraction  of  m/eUAs [gold] ;  Arrangement  and  construction 
of    appliances    employed    in    lixiviation    processes    for 

the  .     J.   Williams,  London.      Eng.   Pat.   26,831, 

Dec.   10,   1908 

The  apparatus  consists  of  one  or  more  percolating  vats, 
the  spaces  below  the  lilters  of  which  are  connected 
by  pipes  to  a  vacuum  tank.  The  ore  is  charged  into  a 
percolation  vat  and  the  contained  gold  dissolved  out  by 
treatment  with  a  solution  of  potassium  cyanide.  The 
auriferous  solutions,  together  with  the  subsequent  wash- 
waters,  are  evaporated  in  the  vacuum  tank  to  the  volume 
of  the  original  cyanide  solution,  and  after  making  up  to 
Btrength  by  the  addition  of  potassium  cyanide,  are  used 
for  the  leaching  of  a  fresh  supply  of  ore.  When  the 
cyanide  solution  has  become  sufficiently  enriched,  it  is 
evaporated  to  dryness  and  the  gold  recovered  from  the 
residue  bv  suitable  means. — F.  R. 


Pickling  metals  [iron  and  steel].  A.  G.  Bloxam,  London. 
From  La  Comp.  des  Forges  de  C'hatillon.  Paris.  Eng. 
Pat.  27,353,  Dec.  16,  1908. 

In  the  pickling  of  iron  and  steel  with  a  heated  solution  of 
sulphuric  acid,  saturated  at  ordinary  temperatures  with 
ferrous  sulphate,  in  place  of  regenerating  the  solution  by 
cooling  to  separate  out  the  excess  of  ferrous  sulphate, 
leheating  and  adding  sufficient  additional  sulphuric 
acid  to  make  up  to  the  original  strength,  the  required  acid 
is  added  to  the  cooled  solution,  thereby  causing  a  further 
precipitation  of  ferrous  sulphate,  owing  to  its  lesser  solu- 
bility in  more  stronglyjacid  solutions. — F.  R. 

Steel;    Process  of  making  ■ — ■ — .     L.   M.   Atlia.   Newaik. 
N.J.     U.S.  Pat.   943,171,  Dee.   14.   1809. 

A  MixTfRE  of  steel  scrap  and  pulverised  oil-retort  carbon 
is'  *'  boiled  down  "  in  the  furnace.  A  suitable  flux,  such  as 
limestone,  and  a  certain  amount  of  iron  may  be  added 
to    the   charge    before    smelting. — C.  A.  W. 

Steel;   Refining  ■ .     E.  Humbert.  South  Chicago,  111. 

U.S.   Pat.  943.192.  Dec.   14,  1909. 

The  method  is  applicable  to  the  treatment  of  steel  contain- 
ing phosphorus.  The  steel,  melted  in  an  electric  furnace, 
iu  mixed  with  an  oxidising  slag,  which  combines  with  the 
phosphorus  and  forms  a  phosphate.  By  maintaining  a 
reducing  atmosphere  in  the  furnace  and  adding  a  reducing 
agent  to  the  molten  charge,  this  phosphate  is  subse- 
quently reduced  to  a  phosphide. — C.  A.  W. 

Alloys  of  tin  and  copper  ;    Treatment  of  ■ to  separate 

the  metals.     C.  H.  Stewart,  London.     Fne.  Pat.  28.508, 
Dec.  31,  1908. 

The  alloy  of  tin  and  copper,  preferably  in  a  granulated 
condition  and  if  necessary  after  a  pieliniinaiy  roasting. 
is  smelted  with  a  sulphate,  such  as  calcium  sulphate 
nr  sodium  sulphate,  or  a  mixture  of  both.  The  copper 
is  converted  into  sulphide  and  the  tin  is  oxidised,  a 
co] 'i  ml  a  stan nate  of  the  base  being  obtained, 

together  with  "  bottoms     conti  lead,  antimony, 

gold,  silver  or  bismuth.  The  reaction  proceeds  more 
ea  'l\  under  slightly  reducing  conditions,  and  1he  addition 
of  a  small  proportion  of  carl  on,  sui  h  as  crushed  coke,  is 
advantageous.  If  the  coppei  in  the  alloy  lie  in  excess  of 
the  tin,  sulphur  or  a  source  of  sulphui  must  be  added  to 
the  charge,  or  the  excess  of  base  must  be  neutralised  by 
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ilif  addition  ol  silica,   If  the  tin  be  in  ezi  ess,  the  addition 

g  1 1 ! . i \    be  in  <  i     arj       for  iln-1  pui 
lime  or  sodium  oarbonate  maj  be  employed      I     L  W. 

Tin  alloys  containing  silver ;  J'  to  separate 

■     i;    Stewart,  London.     Eng.  Pat 
h.      31,    I9( 

II.  \   ..i  tin  and  silver  is  Bmelted  with  an  oxidised 
lead  materia]  such  as  lead  lead, 

othei  bases  such  as  lime  or  Boda   being  added  il   i sary. 

If  copper  be  present,  the  addition  ol   i  ol  Bulphur, 

its  load   sulphate,  is  desirable,  butinanj   case  the 

ii>  ulated  so  thai    the  lis 

will  be  nearly  all  removed  in  the   lag bli  stannati 

Tin'  copper  i-i  obtained  as  a  matte,  and  the  remaining 
metals  such  as  gold  or  bismuth  are  found  in  the  alloj  ol 
lead  ami  silver  produced.     C  A.  W. 

Tin  or  other  metals ;   1  from  wast 

mital.  metallic  ware,  alloys  and  the  like,     ('.  A.    li 

London.     from  G.  Spitz,    Bronn,  Austria.     Eng.  Pat. 
28,651,  Dec.  31,  1H08. 

Tin:  tin-plate  Bcrap  is  heated  in  a  closed  vessel,  to  a 
temperature   aliove    150'  C,  with    a    solution   of   caustie 

[ah  or  soda  and  an  oxid  sing  m  iterial  such  as  saltpetre. 

olved  in  Buch  proportions  thai  the  liquid  has  a  Bpei  ifii 
giavity  of  100  to  l-2(i ;  this  correspoiuls  to  about  (i  to  20 
.nt.  of  alkali  in  the  solution.  In  some  cases  atmos- 
pheric air  may  be  employed  as  an  oxidising  agent.  li 
ol  yieai  importance  thai  considerably  more  alkali  be 
present  than  is  theoretically  required  according  to  the 
equation:  2Sn+3NaOH+NaNO,=2Na2SnO  Ml,  C1 
is  therefore  recommended  that  such  an  amount  of  alkali 
be  taken  that,  at  the  end  ol  the  operation,  the  Bolution 
will  still  contain  at  least  ,'t  to  5  per  cent,  of  free  sodium 
hydroxide.  An  excess  ol  oxidising  material  is  also  required. 
If  lead  be  present  in  the  form    of   Bolder,  this  Mill  also  be 

olved,  but  in  this  case  a  -till  greater  excess  of  alkali 
will  be  required.  It  is  claimed  t  hat.  in  this  process,  no  iron 
is  dissolved. — C.  A.  W. 

Tin   scrape;    Process   of  detiiming  and  producing 

(in  compounds.  0.  K  Zwingenberger,  New  York. 
D.S.  Pat.  943,608,  1'".  14,  1909. 
The  tm  scrap  or  similar  material  is  treated,  in  suitable 
receptacles,  with  dry  chlorine  gas.  In  order  to  present  to 
the  gas  us  large  a  surface  of  tin  as  possible,  a  number  of 
receptacles  are  arranged  in  parallel  and  a  partial  vacuum 
maintained  equally  throughout  the  system  during  the 
reaction.  In  this  way  an  equal  quantity  of  gas  is  delivered 
simultaneously  into  each  receptacle.  The  stannic  chloride 
and  residual  gases  are  remoi  i  I  bj  compressed  air.  the  iron 
being  subsequently  washed  with  a  solution  of  sodium 
sulphate, which  collects  the  last  traces  of  stannic  chloride 
and  removes  the  iron  chloride  from  the  surface  of  the  scrap. 
The  Bprinkling  with  sodium  sulphate  may  be  effected  in  a 
second  receptacle,  but  in  any  ease  the  scrap  is  finally 
washed  with  water. — C.  A.  W. 

Iron;  Process  of  treating  detinned and  residues.     W.  W. 

Murray,  Baltimore,  Md.,  and  H.  M.  Fernberger,  Phila- 
delphia. Pa.     U.S.  Pat.  043.980,  Dec.  21.  1909. 

The  material,   consisting  of  detinned  iron  and  residues, 
.-hi  d  with  an  anhydrous  liquid  solvent  ol  the  methane 
series  which  is  capable  of  dissolving  the  stannic  chloride. 
Carbon  tetrachloride  ma\    !  d     The  mass  is  then 

heated  in  order  to  drive  off  the  last  traces  of  the  solvent. 

— C.  AAV. 

German  silver;   /m;  vm  as . 

U.  It.   Barclaj   and    J.  Rodgers,  Sheffield.     Eng.  Pat. 
1305.  Jan.   20.    1909. 

The  addition  of  a  small  percentage  of  cadmium  to  low-grade 
German  silver,  increases  the  hardness,  general  working 
qualities  and  colour  to  that  of  a  first  or  second-grade 
alloy  containing  say  22  to  30  per  cent,  of  nickel.  The 
following  is  an  example  of  a  modified  German  silver  : — 
copper.  oT  per  cent.  ;  nickel.  12-5  ;  zinc.  28-5,  and  cad- 
mium, 2  per  cent. — F.  R. 


Aluminium  and  metals  rich  in  aluminium ;  J/.//"../  of 
soldering  -  -  C  E.  Steinweg,  LQdensoheid,  Germany- 
Eng.  Pat.  8138,  M  i,  1000 

Tin:  flux,  wl  Id  pi  ami 

lot  ha1  ot  the  solder,  ma]  nm, 

.  idi  t 
.  as  eryoliti  tarn]  li .  a  com  p      ion,  i  ontain- 

ing  60  pei  cent,  cf  lithium  chloride,  30  ol  potassium 
fluoride,  and   in  of  cryolite  ma  ■.    ■  .<  d.      In  • 

however  to  prei  reel  action 

ol  the  flame,  the  flux  is  heated  indirectly  by  enclosing 
1 1  in  a  lube  composed  of  the  soldering  metal,  whii 

i,i  h  melted  in  the  ordinary  way.  The  Boldei  may  be 
..  ii  posed  of  an  alloy  of  aluminium  and  cadmium  con- 
taining, for  example.   ,r>   pel  cent,    of   thl    latter  metal. 

— C.  A.  U  . 

/  prot  •         [Products  m,  j     A.  <  I. 

Bet1  .  Troy,  N.Y.     U.S.  Pat  938,834,  Nov.  2.  1908. 

Tin-:   method    is    applicable    to   the    production   of    pure 

aluminium,  the  ore  being  Bmelted  in  of  a  com- 

tively  easily   reduced   and    rtol  tile   metal. 

Tin-  resulting  alloy   i     I   to  react   with  a  suitable 

metallic  compound  so  that  a  pure  compound  of  alumiri 

ained  ;  this  compound  is  employed  for  the  production 

of  the  metal.      As  an  example,  a  mixture  of  iron  ore  and 

bauxite  or  kaolin  is  reduced  in  a  blast-furnace,  a    high  • 

lire   than   usual   being  employed   m   thl    smelting 

2 i;  this  may  be  obtained  by  using  a  more  highly  he 

blast.  An  alloy  of  iron  and  aluminium,  containing  more 
or  less  silicon,  is  produced,  and  this  maj  be  treated  at  a 
high  temperature  with  silica.  Put  it  is  preferable  to  treat 
the  aluminium  alloy  with  a  metallic  sulphide,  such  as 
sulphide  of  iron,  nickel  or  copper,  and  to  employ  the 
resulting  pure  aluminium  sulphide  for  electrolysis.  The 
crucible  employed  is  provided  with  trunnions  and  with 
two  -pout.-,  one,  communicating  with  the  bottom  of  the 
vessel,  is  used  for  pouring  off  the  metallic  iron,  copper  or 
nickel  produced  in  the  reaction.  In  order  to  obtain  an 
aluminium  sulphide  absolutely  free  from  other  metals,  the 
reaction  is  carried  on  in  two  stages.  The-  fused  alloy  is  run 
into  the  crucible,  which  contains  a  molten  mixture  of  iron 
and  aluminium  sulphides  obtained  in  a  prei  ii  as  operation. 
The  amount  of  iron  sulphide  is  insufficient  to  react  with  the 
whole  of  the  aluminium  present,  so  that  a  practically  pure 
aluminium  sulphide  is  obtained.  This  is  poured  off  and 
fused  ten,. us  sulphide  added.  In  the  ensuing  reaction, 
an  iron  alloy,  containing  considerably  less  aluminium, 
is  produced,  and  removed.     The  residue  in  the  crucible, 

sting  of  aluminium-iron  sulphide  is  then  employed 
as  before.  Thus,  only  the  aluminium  sulphide  obtained 
in  the  first  fusion  is  used  in  the  sul  lysis. 

A  natural  sulphide  is  always  Bmelted  beforehand  in  order 
to  free  it  from  any  gangue  ;  should  iron  pyrites  be  tm- 
ployed,  it  is  converted  to  ferrous  sulphide  by  the  addition 
of  iron  oxide  to  the  charge. — C.  A.  W. 

Furnaces     having     superposed     working     chambers.     I  . 

Wedge,  A.ilmoie.  Pa.    Eng.  Pat.  8943,  April  15,  1909. 

Under  Int.  Conv..  April  16.  1908. 
The  furnace  is  cylindrical  in  form  and  contains  a  number 
of    superposed    circular    hearths    or    working    chambers, 
the  space  between  the  hearth  of  one  chamber  and  the  arch 
of  the    chamber  beneath,  serving  for  tin  the 

heating  gases.      The  important  feature  in  the  construction 
is  the  methi  d  of  supportingthe  various  floors  of  the  furnace. 
A  number  of  vertical  columns,  placed  at  suitable  intervals 
in  a   circle,   carry   supporting  rings  at   the   various   I 
on  which  the  furnace  arehei  [heserings 

sup]  iter  courses  of  th  which  the 

arches  are  i  <  mpe  bi  d,  and  in  this  way  the  latter  arc  rendered 
quite  independi  d1  i  i  the  outer  furnace  wall,  which  is  built 
m  sections  extending  En  i  to  arch.     I  ■  re  of 

these  sections  i  when  it  is  gam 

'  ,  .    of  the  fun  ■  any 

material    capable  sting  heat  and  pi 

1,  .„,.    can    be    employed   in   th  u  'ion. 

'11,.    i      -  the  lowest  working  chambi 

at  a  certain  distance  above  the  ground,  by  rings  on  the 
upright  columns  and  by  transverse  girders,  but  the  hearth 
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of  any  other  chamber  is  supported  upon  the  arch  of  the 
chamber  beneath.  The  spaces  thus  left  between  arch  and 
floor  _     ham ber3,  into  which  the  hot  i 

are   passed  from  a   > 

thn  which   may   be   wholly,  or  partially   closed 

when  necessary.  These  stacks  an-  in  communication 
with  a  suitable  lire-place,  and  similar  sta'  ■  alcd 

for 

back  through  the  top  chamber.     Dp  thi  the 

fun  hollow  ated 

It  is  pro- 
tected from  the  heat  by  ory  blocks, 
and  carr:-  f  arms  which  project  into  theworking 
chambers  and  agitate  the  t  material 
this  purpose  the  arms  are  provided 
with  stirring  and  feeding                                rking  chambers 

in  the  usual  manner  bj    \ 
from  floor  so  that,  in  the  working  of  the  fm 

any   material  fed   on    to  the   top   hearth    will    be   carried 
■ -sion  and  finally  discharged 
at  the  bottom.— C.  A.  W. 

furnaa  ;     Boasting .     G.    H.    Niles,    Newark.    N.J. 

Pat  945,041,  Jan.  4.  1910. 

The  furn .  heating  ohaj  is  divided 

into  two  parts  by  a  wall.  One  of  these  portions  communi- 
cates with  a  gas-generating  chamber,  this  last  being 
connected  by  tiucs  with  the  other  portion  of  the  heating 
chamber  on  the  other  side  of  the  wall.  In  this  second 
portion  an  opening  is  provided  for  the  admission  of  air. 
if  desirable.  Each  portion  of  the  heating  chamber  is 
connected  independently  with  the  discharge  flue,  and 
each  contains  a  support  for  the  material  to  be  roasted, 
riding  along  the  dividing  wall.  All  the  flues  can  be 
controlled  by  dampers. — C.  A.  W. 

Furnace  :     Ore-roastinq .     B.     Hall.     Nevada     City, 

Cal.      U.S.  Pat.  945,225,  Jan.  4,  1910. 

This  reverberatory  furnace  is  of  the  horizontal  type, 
the  ore  being  fed  in  at  one  end  and  discharged  at  the 
ether.  A  number  of  triangular  shoes  are  laid  lengthwise 
along  the  hearth  ;  a  section  of  one  of  these  shoes  resembles 
a  right-angled  triangle,  the  taper  end  being  disposed 
towards  the  outlet  of  the  furnace.  These  shoes  are  -im- 
pended by  means  of  vertical  rods  from  points  above  the 
arch  of  the  furnace  and  are  given  a  pendulous  motion 
in  a  direction  transverse  to  the  length.  In  this  way 
the  ore  as  it  falls  on  the  hearth  is  gradually  advanced 
from  one  end  to  the  other.  Slots  are  provided  in  the  arch 
of  the  furnace  for  the  passage  of  the  rods,  these  slots  being 
kept    closed    by    pieces    swinging    with    the    pendulums. 

— C  A.  \V. 

[Mod>jhd   thermite   process.]    Generation   of  heat;    Com- 
position of  matter  for  the .     F.  .1.  Tone,  Niagara  Falls. 

-VY..   Assignor  of  Pat.   939,930   to   the   Carborundum 
Niagara  Falls.     U.S.   Pats.   939,570  and  939,930, 
Nov.  !»,  1909. 

ThecI  imis  for  a  composition  to  take  the  place  of  the  mix- 
ture r.i  aluminium  and  ferric  oxide  used  in  the  "  thermite  " 
proc:  ss  for  the  reduction  of  metallic  oxides,  welding  metals, 
&c.     The  new  compo  istsofonepa  cture 

of  silicon  and  potassium  chlorate   ii 
ponding  with  the  equation  :  3Si     2K  2KC1, 

and  three  parts  of  a  mixture  of  silicon  and  ferric  oxide 
in     the     proportion!  ited      by     the     equation  : 

3Si-r-2Fe20j=  1 

oxide    may     be    replaced    by    ,  permanganate. 

The  composition  is  ignited  and  used  similarly  to  the 
"  thermite  "  mixture  and  is  Ba  heat 

intensity  than  that   mixture,  owing  aller  mass. 

It  is  also  stated  that  when  the  mixture  i 
the  -  throughout  withi 

— W.  H.  C. 
Metal*  ;    Hell,,  -  .      \\     s    t;,  ,  c|lV 

and  H.  Hdridge,  New  York,  X.Y.     U.S.  I 

»r,d  943.n.i'.<.  Dec.   14,  1 !«".'. 

:1aBLE    quantity    of     .  ,     as 

•  blonde,  i-  fused  in  a  crucible.     The  metal  or 


metals  having  been  immersed  beneath  the  liquid  salt, 
heat  is  again  applied  until  a  molten  bath  of  the  metal 
tiiHd  at  tlu-  bottom  of  the  crucible.  The  method 
may  be  applied  to  the  simultaneous  plating  and  brazing 
of  inm  or  st.,  1  articles,  by  passing  them  through  the  liquid 
salt  mto  t in-  bath  of  molten  metal,  2i  Boron  trioxide. 
or  a  suitable  borate,  i-  rased  in  a  crucible,  the  resulting 
liquid  being  then  employed  as  a  protecting  bath,  beneath 
which  the  metal  is  reduced  and  fused  "by  the  further 
application  of  heat. — CAW. 

id    .     W.    C.    Hv/.er. 

Philadelphia,  Pa.     U.S.  Pat.  943,248,  Dec.  14,  1909. 

The  metal  is  melted  in  a  furnace  which  comprises  a  grate 
and  combustion  chamber  communicating  with  a  chimney 
through  a  horizontal  flue.  The  melting  pot  is  situated 
within  the  combustion  chamber,  the  hemispherical  bottom 
of  the  pot  forming  the  roof  of  the  chamber.  The  support- 
ing framework  for  the  pot  is  so  arranged  that  the  removal 
of  the  lid  allows  no  escape  lor  the  products  of  combustion 
from  the  chamber.  As  the  metal  becomes  melted,  the 
-  is  skimmed  from  the  top  and  transferred  to  a  supple- 
mental melting  pot  situated  on  the  bottom  of  the  horizontal 
Hue  between  the  chamber  and  the  chimney,  a  covered 
opening  being  provided  in  the  flue  immediately  over  the 
pot,  for  the  admission  of  the  dross.  This  supplemental  pi  t 
is  provided  with  gently  sloping  walls,  aid  with  a  discharge 
pipe  at  the  bottom, through  which  the  melted  metal  is 
allowed  to  escape. — C.  A.  V\ . 

Copper  matte  ;  zing  of  .     E.  A.  C.  Smith, 

Baltimote,  Md.     U.S.   Pat.   943,280,  Dec.   14,   1909. 

An  initial  lath  of  molten  matte  having  been  formed,  a 
charge  of  acid  tlux,  containing  matte-forming  constituents, 
is  added.  The  whole  is  then  blown  until  a  portion  of  the 
iron  is  fluxed  and  the  matte-forming  material  from  the  acid 
flux  has  become  incorporated  with  the  initial  body.  By 
admitting  the  air  in  a  volume  proportional  to  the  amount 
and  composition  of  the  flux,  a  thin  and  fluid  slag  is  formed 
at  a  temperature  insufficient  to  attack  appreciably  the 
lining  of  the  converter.  This  slag  is  poured  off,  a  further 
charge  of  molten  matte  and  acid  flux  added,  and  the  process 
continued  in  the  same  way,  the  iron  being  fluxed  in  portions 
at  a  time,  until  the  matte  is  in  a  condition  to  be  blown 
to  blister  copper.  A  certain  amount  of  iron,  in  excess  of 
that  required  to  neutralise  any  residual  silica,  is  left  in 
the  matte,  and  this  prevents  foaming  during  the  final 
operation.  The  converter  has  a  non-corrodible  lining, 
and  the  volume  of  the  liquid  matte  is  always  kept  small, 
in  order  that  the  bath  may  retain  its  fluidity". — C.  A.  W. 

Converter  ;    Metaliurgic  .     W.  H.  Peiree,  Baltimore, 

Md.     U.S.    l'at.  944,905,  Dee.  28,   1909. 

The  convei  I  comprises  a  cylindrical  shell  open  at  the 
upper  side  and  capable  of  being  rotated  in  the  ordinary 
manner.  The  lining,  arched  over  at  the  top  and  free  to 
expand  under  the  influence  of  heat,  is  supported  by 
means  of  flanged  heads  which  engage  telescopically  with 
the  ends  of  the  shell,  the  connections  being  made  adjustable. 
In  this  way  thr  supporting  heads  are  enabled  to  move 
outwards  as  the  lining  expands. — C.  A.  \Y. 

Convert'  r-botU  ins  ;    Process  for  the  burning  of  basic  . 

J.  KJcin.     Ger.   Pat.  215,539,  March  23,  1909. 

The  converter-bottom  is  burnt  by  passing  an  electric 
current  through  the  n  edto  prevent  blocking 

of  the  tuyeres,  and  so  heating  these  rods  to  incandescence. 

— A.  S. 

<   of   reclaiming  from   dust.      N.    H. 

igston,   Globe,   Ariz.     U.S.   Pat.   943,752,  Dee.   21, 
1909. 

The  process  it  a  overy  of  values  from 

flue-dust.     The  dust  gravitation  into  a 

chamber  and  thi  yed  to  ■•  converter  by  met 

of  separate  high- and  its  of  air.     The 

valti'  reduced  to  molt,  rj  in'  tal,  the  residual  dust 

mixing  with  the  matte  in  the  converter. — C.  A.  W. 


VoL  Xn.V,  !»0.  3.] 
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AlkaK-tarth   metals,    ,i  — • 

Q.O  8  Boli 

1    ' 

* 

ine-oarth  mi  tola  with  less  el<  ol 
metal 

-  olecl i"  po  itive  mi 
l- thai  tin  two  :  together. 

i     V.W. 


Scrap  natal;  Apparatus  for  rtxo  rialjrom . 

8,   \\     Egh  rt,  Jolii  i.    Hi       U.  S.  Pa  1,  Jan.  4. 

1910. 

Tin    ii  rap  metal,  aft<  r  ]  ".    « hich 

ii    ia  levelled  and  compressed,   ie  conveyed   through  an 

■on- 

nil.-, 

so  as  to  travel  through   it  in  a 

horiz'  The  oonveyor  i t ^<!t"  acta  as  an  at.' 

the  cathode  being  immi  rsed  in  the  eleotrolyte.—  C.  A.  W. 

Mir-  Process   of   manufacturing    . 

T.  B.  Parkison,  Munoie,  huh.  Assignor  to  Union  1 
Co.,  Winona,  Minn.     U.S.   Pat.  946,583,  Jan.    I.   1910. 

The  mo  from  tin-  cupola  and  comes 

b  the  air  or  steam  blast,  is  subjected  to  the 
action  "f  a  vaporised  hydrocarbon  oil.  The  oil  may 
be  all  If  directly  in  a  thin  stream  upon  the  sti 

h  ay 
each  individual  filament  becomes  coated  with  the  products 
of   combustion,  and  a    waterproof  material   is  obtained. 

— C.  A.  \\ . 

Drying  air  [jor  metallurgical  furnaces]  by  refrigeration  ; 

Method  of  ,  and  apparatus  therefor.     J.   Gayley, 

New  York.     Em:.  Pat   13,566,  June  9,  1909. 

See  Fr.Pat.  404,058  of  1909  :  this  J.,  1910,  95.— T.  F.  B. 

Electroplating   baths.     B.    J.    B.    Mills.    London.     From    ' 
A.    Van    Winkle,    Newark.    K.J.,    U.S.A.     Eng.    Pat. 
16,931.  July  20,  1909. 

See  U.S.  Pat.  930,815  of  1909  ;  this.!.,  1909,  988.— T.F.B. 

Furnace.     U.  Wedge,  Ardmore,  Pa.     U.S.  Pat.  946, ITS, 

Jan.   11,   1910. 
See  Eng.  Pat.  8943  of  1909  ;   preceding.— T.  F.  B. 

Iron  or  steel  ;    Trcatmen'  [case-hardening]  of .    W.  R. 

Hodckinson.  Blackheath.     U.S.  Pat.  946,360,  Jan.  11, 

1910. 
See  Eng.  Pat.  19,493  of  1906  ;  this  J.,  1907,  1052.— T.F.B. 

Armour  plate  and  other  artich  of  stetl.  F.  Giolitti,  Rome, 
Assignor  to  Soc.  Anon.  Italiana  C.  Ansaldo  Armstrong 
&  Co.,  Genoa,  Italv.  l/.S.  Pat.  946,428,  Jan.  11, 
1910. 

See  Ft.  Pat.  393,35s  of  1908  ;  this  J.,  1909,  145.— T.  F.  B. 

Ores  and  carbonaceous  earths  ;    Process  for  treating  , 

and  for  preparing  oils  for  the  purpose.  The  L.  and  S. 
Synd.,  Ltd.     Fr.  Pat  404,329,  June  23,  1909. 

See  Eng.  Pats.  26,294  of  1908  and  82S7  of  1909  ;  this  J., 
1910,  95.— T.  P.  B 

maces  and  converters  ;    Method  cf  working . 

J.  Gayley.     Fr.  Pat.  404,432,  .Tune  Is.    L909. 

-       D.S.  Pat  935,628  ol  1909  ;  this  J.,  1909.  1140.— T.F.B. 

Steel-pru  \int.     D.S.   Pat   943,670.     See  XIII. 

Refractory  brick  for  metallurgical  and  other  uses.      I  .8 
Pats.   944,692—944,694.     8re   IX. 
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app  <■■     Hog. 

Pat  25,208,  Not     23    1908, 

■  "iii- 

lium  ohloridi 

!  -  of  bollon  i 

o  thoi 

■node 

on,  ii'  ted  oi  i ui  on  or  othi 

orial,  i      itus 
outh  kpex.     Thii  "''' 

and  above  a  doable  walled  i  ■    ion  oi  similar  shape, 

Ii  h  for  thi 'ui  ition  ol   >■ -  trolyte, 

ii  the  outlet  in  the 
betwi  ■      '  falls  over  the  top  i  bode 

"Ugh 

The  inni  i   wall  oi  a  cathi  '  om- 

ii,  or  a  similar  porou 
rial;  the  outer,  or  lower,  wall  is  constitu 

i  bonite.     This  t  a  rising  the 

between  the  porous  and  the  ebonite  walls,  U 
bonite  cover,   but   is  conni 
with  "  !l"f-'  '"  ~e 

bottom  of  the  aection.   'in  this  waj   I  Ithin 

the  section  mav  be  reduced,  or  the  lVj 

withdrawn  as  fast  as  it   is  formed. 
this  '  I  copper  gauze  or  other  suitable    material 

porce- 
lain.     \i,n   d ber  of  these  anodic  and  cathodic  aeotions 

may  be  arranged  concentrically  one  I  other,  the 

whole  being  encased  in  a  cylindrical  u  rtltu 

porcelain  enamel,  mounted  on  a  slate  bed  and  provided 
with  two  boh  b  In  the  cover,  through  one  of  which  the  salt 
soluti"u  ii  conveyed  to  the  top  anode  section,  the  other 
serving  for  the  egress  of  the  ohlorine.  Projections  on  the 
anode  Bections  are  connected   to  thi  >mas- 

wliich  sorvo  as  positi\e  terminals;  copper  ringa  around 
the  tops  of  the  cathode  sections  are  connected  to  the  nega- 
!  tive  terminals  of  tho  apparatus.  When  a  high  i  m 
density  is  employed,  the  vacuum  in  the  cathode  sections 
is  increased  to  a  maximum,  so  that  a  greater  quantity  of 
the  colates    through    the   diapliragm   and 

thereby  diminishes  the  resistance.  Similarly,  with  a  low 
current  density,  the  vacuum  is  diminished.  In  this  way- 
products  of  constant  strength  and  quality  arc  obtained 
from  the  cell.  The  apparatus  may  also  be  made  in  the 
form  ped  rectangular  vessels  provided  with  side 

walls  of  slate  or  other  suitable  material. — C.  A.  W. 

Electrolytic    apparatus     [Jor     producing     chlorates     from 
chlorides].     H.  H.  Bates  and  F.  Adam,  JoUot,  111.     U.b. 
Pat.  944,650,  Dec  28,   1909. 
j   This  electrolytic  cell  is  designed  for  the  production  of 
I   chlorates  from  chlorides.     The  anodes  and  cathodes  may 
i    be  mounted  on  a  common  axis  and    arranged  so    • 
rotate  in  the  same  direction  within  the  solution,  which 
in  this  way  becomes  agitated.     Alternatively,  the  ca 
alono  may  be  constructed  with  vanes  and  given  a  rotary 
movement;    or,    finally,   the   anode    may    be    formed    ot 
a   thin   sheet  of  metal,  which   is   rotated,    the   cathode 
being  made  to  face  both  sides  of  the  anode  sheet. — C.  A.  W 

Refractory  electric  conductors  ;     '  re  of  — — •     W 

D.  Coolidge,  Schenectady,  N.Y.,  O.S.A.    Eng.  P« 
Jan.  5,  1909.     Under  Int.  Com.,  Sept.  23,   1 
1    Fok   the    manufacture   of    electric    conductors    (such   as 
wires,   rods,   pi  ,    &c),   from   refractory    - 

and  other  materials,  the  latter  are  l  •      ■  *"*> 

a  motallii  binder  consisting  of  a  cadmium-buimutb  amal- 
gam. The  amalgam  ia  prepared  b  togethei 
44  pa  '..num.  U  ol  nccury  and  12  oi  bismuth; 
it  i,  plastic  when  partial  '  ""^ 
impregnated  with  the  required  refractory  e  by 
rubbing  the  materials  together  in  a  mortar,  the  resulting 
mixture   being  amenable   to   the  ordinary   metal -working 
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processes.     The  conductors,  having  been  produced  from 
mixture  by  extension  or  other  suitable  mean?,  are 
dried  out,"  that  is.  brought  to  such  a  state  that 
•  quent  heating  will  not  affect  them.     This  is  accom- 
plished by  subjecting  them,  while  in  an  exfa  rnallj  I 
tube,  to  a  blast  of  hydrogen  or  other  inert  gas.  "or  of  air 
°uidr-v  *u'am  :  or  to  ,!u'  "',l""  i  t  sui  as  hydro- 

chloric  acid,  chlorine,  bromine,  &i  ,  v  ith  or' without 
supplemental  heating.     They  i  e  dried  out   by 

being  baked  {in  a  vacuum  or  inert  atmosphere)  in  a  pack- 
ing of  finely-divided  metal,  such  as  copper,  aluminium, 
zinc,  tin,  tc,  or  in  finely-powdered  alumina,  magnesia, 
calcium  carbonate,  tc.,  the  function  of  the  packing 
material  being,  in  cither  case,  to  soak  up  the  excess  of 
amalgam  which  oozes  from  them  during  the  heating. 
The  final  or  firing  treatment  is  effected  by  heating  with 
current  in  a  vacuum  or  in  an  atmosphere  of  hydrogen, 
or  hydrogen  and  nitrogen,  until  the  vaporisable  com- 
ponents arc  expelled  and  the  refractory  material  is  sin- 
tered into  a  strong,  coherent  conductor ;  or  the  wires, 
filaments,  4c,  may  lly  heated  to  a  high  tem- 

perature in  a  tubular  resistance  furnace  supplied  with  a 
suitable  treating  gas.  The  furnace  used  in  this  operation 
const-!-  essentially  of  a  vertical  tube,  composed  of  alu- 
mina, electrically  heated  by  an  external  spiral  of  platinum 
nbbon.  and  connected  at  its  lower  end  with  a  detachable 
water-jacketed  iron  tube.  The  compound  tube  so  formed 
is  plugged  with  asbestos  at  each  end.  and  hvdrogen  is 
circulated  through  it  at  a  suitable  and  adjustable  rate 
ior  supporting  the  wires.  &c.,  a  standard  of  alumina  or 
tung^t. ,,  „  provided,  the  lower  end  of  which  is  attached 
*?  a  ing  through  the  lower  asbestos   plug      In 

the  treatment,  the  vires.  4c,  are  allowed  to  stand  for 
some  time  in  the  lower  or  cool  part  of  the  apparatus 
and  then  raised  into  the  hot  zone  ;  when  finished,  thev  are 
lowered  again  to  cool  in  the  hvdrogen  before  being  finalK- 
removed. — W.  E.  F.  I'. 

Electrodes  :  Method  of  securing  metal  contacts  to  carbon 

,nJr' "v""  BndaPf-st.  Hungary.  Eng.  Pat.  15.737  of 
1909  :  date  of  application.  Dec.  28,  1908. 
The  method  is  primarily  intended  for  application  to  hollow 
carbon  electrodes,  say  of  rectangular  shape.  The  hollow 
carbon  body  is  provided  near  it's  free  opening  with  per- 
forations through  both  the  lateral  walls.  In  this  condition 
t  i-  supported  head  downwards  in  a  shallow  mould  but 
not  so  far  as  to  reach  the  bottom.  The  mould  and  carbon 
Having  first  been  heated  to  a  temperature  above  the 
melting  joint  of  the  metal,  molten  lead  or  aluminium 
is  poured  into  the  mould.  The  metal,  in  contracting 
rushes  into  the  pores  of  the  carbon,  which  have  been  freed 
from  air.  and  a  firm  contact  is  obtained,  the  metal  rods 
need  across  the  opening  exercising  a  strong  tension. 
W  hilst  the  metal  is  -nil  in  a  Bemi-liquid  condition,  a  pres- 
-ure  at  30  to  100  atmospheres  is  applied,  by  means  of  a 
parrallel  vice  or  hydraulic  press,  to  the  two  lateral  walls 
of  the  mould,  which  have  been  made  movable.  In  this 
way  the  pressure  is  increased  in  the  direction  of  the  rods 
and  the  metal  is  forced  into  the  pores  of  the  carbon. 

— C.  A.  W. 
Electrical  insulating  material.     British  Thomson-Houston 
to.,  Ltd..  London.     From  General  Electric  Co     Sche 
nectady,  New  "iork.     Eng.  Pat.  2128,  .Ian.  2-.  1909. 
Asm  woa  fibre,  26  parts,  is  mixed  with  80  parts  of  a  base 
composed  of  43  part-  of  calcium  hydroxide  ami  37  parts 
of  silica  or  flint.     The  materials  are  thoroughlv  ajrij 
in  a  beating  machine,  the  pulp  being  ,tly  formed 

into  paper,  preferably   in   a  machine  of  the  cylinder  type 
The  material,  having  been  dried  and  rut  into  any  shape 
red,  is  subjected  to  the  action  oi  steam  at 

.  for  several  how  ,1C]  0f 

■  -tos  paper  which  is  highly  insulating  and  at  the  same 
time  capable  of  withstanding  high  temperature-  withont 
injury. — C  A.  W. 

Insulating  coating   ,  . ,  .    prcC(ss   ior 

tin     production     \jrom    slearine-pilrh]  of  an A 

Vogelgesang.     Ger.  Fat.  217,020.  April  12,  1906.  ' 
Tun    article-    to    be    coated     are     dipped    into   fused    soft 
steanne-puch,  or  into  a  solution  of  the  pitch  in  a  suitable 


solvent,  and  then,  after  removal,  heated  to  from  150°  to 
4011  (_'..  preferably  260°-360°  G  Claim  is  also  made  for 
the  production  of  articles  by  filling  a  mould  with  the  fused 
beating  to  from  150°  to  400°  C,  and  then  allowing 
to  cool  ;   the  product  i-  hard  and  infusible,    but   flexible. 

— A.  S. 

Battery;     Secondary .     W.    Morrison,    Chicago,    111., 

Assignoi   to  M.  A.  Lumbard,  lies  Jloines,  Iowa.     U.S. 
Pat.   945.24:!.   Jan.   4,   1910. 

The  electrolyte  is  a  solution  of  an  alkali  zincate,  the  positive 
electrode  being  constitued  by  a  support  coated  with 
cadmium,  or  cadmium  and  mercury.  On  this  support 
tlie  znu  nt  the  i  tectrolyte  is  to  be  deposited.  Any  suitable 
negative  electrode  may  be  employed, — C.  A.  W. 

Electrolytic  apparatus.  J.  H.  Jlongc  and  C.  Arzano, 
St.  Gilles-les-Bruxelle,  Belgium.  U.S.  I'at.  945.132, 
Jan.  4,  1910. 

See  Eng.  Pat.  1S.210  of  1907  ;  this  J.,  1908,  947.— T.  F.  B. 

Metallic  filaments  for  incandescent  [electric]  lamps.     U.S. 
Pat.    945,504.     See   IIb. 

Oxides    of    nitrogen    from    the    air.     U.S.    Pat.    943.601. 

See  VII. 

Treating  electric  furnace  products  [abrasives  and  refractory 
materials.]     U.S.   Pat.    944,430.     Set   IX. 

Sterilising    water    by    ozonisation.       Eng.     Pat.     27,220. 
See  XIXb. 

Electrolytic  water-purifying  apparatus.     U.S.  Pats.  943,187 
and   943,188.     See   XIXB. 
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Mimusops  diem  ;    Seeds  of   .     E.   Fickendey.       Der 

Tropenpiianzer,    1910,    14,   29—36. 

Mimusops  djave,  a  member  of  the  Sapolacea,  grows  in 
various  districts  in  the  Cameroons,  and  is  valued  for  its 
mealy  acid  fruit,  the  fat  contained  in  its  seeds  (cf.  this  J., 
1908.  511),  and  its  wood,  which  resembles  mahogany. 
The  fat  in  the  dry  kernels  of  various  origin  ranged  from 
64-53  to  To  per  cent.  It  gave  the  following  analvtical 
values  :— Sp.  gr.  at  15°  C,  0-9172  ;  acid  value,  18-2  ; 
saponification  value,  188-6;  iodine  value,  57-2  ;  Keichcrt- 
.V.ri-sl  value.  0-8  ;  Hchner  value.  94-2  ;  unsaponifiable 
matter,  2-56  per  cent.  Fatty  acids:  rn.pt.,  61°  Gj  solid- 
ification pi  .mi.  47°  C. ;  and  mean  molecular  weight,  282-7. 
The  poisonous  properties  of  the  seed  were  found  to  be  due 
to  the  presence  of  a  body  of  the  nature  of  saponin.  Xo 
alkaloids,  ethereal  oils,  or  toxalbumins  were  detected. 
The  seed-cake  may  be  rendered  completely  innocuous 
by  extraction  with  hot  water,  which  removes  the  poison 
without  materially  affecting  the  food  value  of  the  product. 
The  seeds  are  exported  almost  exclusively  to  England, 
the  quantities  exported  being  3233  kilos,  in  1906.  14,890 
kilos,  in  1907,  and  183,697  kilos,  in  1908.— C.  A.  M. 

Pecan  oil.     A.  C.  Deiler  and  G.  S.  Fraps.     Amer.  Chem.  J., 

1910,  43,  90—91. 
The  kernels  of  pecan  nuts  cultivated  in  Texas  yielded 
on  extraction  with  ether,  70-4  per  cent,  of  a  h'ghtstraw- 
coloured  oil  with  the  characteristic} odour' and  taste' of 
the  nuts.  It  gave  the  following  analytical  values : — Sp.gr. 
al.Vt  /16°  C,  0-9184  ;  saponification  value,  19' -0;  iodine 
value  (Hiibl),  106-0;  Reiehert-Meissl  value.  2-2;  acetyl 
value.  1-16;  Hchner  value,  93-4  ;" lecithin,  0-5  per  cent., 
and  cholesterol  0-28  per  cent.  The  elaidin  test  gave 
a  butter-like  mass  which  wasjless  solid  than  that'given  by 
olive  oil.  The  oil  is  a  non-drying  oil,  only  gaining  0-7  per 
'  cent,  in  weight  after  exposure  to  the  air  for  3  days. — C.  A.M. 
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Animal  fats;    Chemical  and   viacotimtirical  acamina 

of -.     M.    Raffo  and  Q,  Foresti,     Qazx,  Chim.  Unl.. 

1909,  39.  II..   in     149. 
following  resultt  were  obtained  in  the  analysis  of  fats 
derived   from   animals   <>t    different      pi     es,    the   viscosi- 
ical   values,    i/.    being  calculated   bj  the 

ila  : 

,/' 

'>    ~    d  I      • 
"O'O 

« iii  i  nts  the  sp.  gr.  of  the  fat,  <  the  efflux  vel 

in  seconds,  dp  the  sp.  gr.  of   water  («■  1)  and  f0  the  efflux 
velocity  of  water  at  the  given  temperature. 


oi   polj  bs  ii    li  iwei    diphatic  carboxylii    loi 

ponding    bydroxy-acids,    their  or    laotides,    or 

iiixi  u  1 1  ~   nl    i  In   i      ubsl  traces.     The    nil  i  o  ■ 

compounds  and  t  he  i  oloui  ing 

with  the  candle  material,  oi  with  the  wiok,  or  with  both. 

Or,  wires  or  ribbons  of  alloys  oi  metal    capabli  of  colouring 

the  Same,  or  small  tubes  eonta 

■  ial  |  metals  or  salt    i.  ma]   be  ini  oi  porated  with  the 
wick  or  wit  li  i  he  i  andle-mati  i  ial.     A.  s. 


8oap 


\V.  A. 


Pro  |  aratut  foi   n 

Grant.     Ft.  Pat.  104,706,  Jul]  3   1909 
Si  bU.S.  Pat.  939,1 1 1909  :  this  J.,  191  9,1319.    T.  I    B 


Baponi- 

Iodine 
value 

B     :hi  rl  Insol,  aoldi I 

-Mclssl      unsaponlflable 
value.           matter. 

M.  pt. 

Viscosity  value,  n,  at 

Fat. 

1  1 0 '  i 

il        value 

50'  i 

.  .-  i 

S  years 
in  days 

17     .. 

103-66 

34-74 

87-17 

34-66 

13-20 

i    8 

74-76 

77-28 

n-57 

1-89 
[-08 

9S<  10 
04-65 

02-49 
05-88 

97-29 
06-2  1 

47-8 

47-r. 

47-8 
87-5 
31-5 

34-68 
34-60 

28-81 

28-90 

24-40 

26-81 
21-76 

21-80 

24-18 
24-45 

A-"     ki-iii'  \  - 

33-40 

37-90 
27-70 
28-60 

26-30 

27-90 
23-60 
22-70 

28-24 

24-29 
20-44 

20-04 

When  the  viscosity  values,  ;;,  art-  plotted  in  carves, 
in  which  the  abscissas  represent  the  temperatures,  and  the 
ordinate's  the  values,  differences  are  seen  in  the  results 
obtained  with  the  fata  from  different  kinds  of  animals  at 
temperatures  below  60  C.  Thus  the  curves  in  the  case 
of  the  fat  from  the  horse  and  ass  are  practically  parallel 
between  80°  and  GO"  C,  but  intersect  at  about  58°  C. 
Above  60°  C.  the  curves  were  roughly  parallel  in  all  cases. 

— C.  A.  M. 

Turkey   red  oil  and  its  derivatives.     Tschilikin.     So  VI. 

Patents. 

Oils;     Apparatus    for    extracting    .       M.     Kirshncr, 

Assignor   to    Kirshncr   Rotarv    Oil    Press    Corporation. 
Lynchburg,  Va.     U.S.  Pat.  945,649,  Jan.  4,  1910. 

The  material  from  which  the  oil  is  to  be  extracted  is  fed 
into  cylinders  arranged  on  a  rotating  device.  The  cylinders 
are  open  at  their  outer  ends  and  are  opposite  hydraulic 
cylinders,  the  pistons  of  which  act  on  the  material  in  the 
cylinders.  As  the  cylinders  and  pressure  cylinders  rotate, 
a  valve  mechanism  connected  with  a  low  pressure,  high 
pressure  and  exhaust,  is  operated,  so  that  the  material  is 
rice, \eil,  pressed,  discharged,  and  the  oil  collected  and 
conducted  away  in  a  continuous   stream. — W.  P.  S. 

Soap  [for  saline   waters];    Manufacture  of  .     J.   L. 

Buchanan.  Northampton.     Eng.  Pat.  27,083,   Dec.  14. 
1908. 

A  SOLID  soap  suitable  for  use  with  sea-water,  sic,  without 
any  addition  of  silicate  or  other  filling  material,  is  obtained 
by  mixing  together  tin  sodium  soap  of  an  oil  or  fat  (e.g. 
eocoanut  oil),  the  alkali  salts  of  which  are  fairly  soluble 
in  waters  of  this  kind,  with  a  potassium  rosin  soap.  The 
admixture  may  be  made  either  before,  or  (preferably) 
after  the  saponification  of  the  oil  and  of  the  rosin 
respectively,  and  the  best  results  are  obtained  by  having 
the  sodium  soap  present  in  a  considerably  larger 
proportion.     If  desired,   filling    material    niav   be   added. 

— C.  A.  M. 

Candles   burning    uith   coloured  flames;     Process  for   the 

production  of  .     K.  Scheuble.     Ger.  Pat.  216,338, 

Dec.  17.  1907. 

Si  bstai  raoh  as  ammonium  nitrate,  nitro-compounds, 

organic    nitrates    and    nitrites,    which    easily    decom] 
with  evolution  of  gas,  on  heating,  and  metallic  salts  capable 
of   colouring    the    Bame,    an  d        idles 

made  of  substances  which  burn  will  a  faintly  luminous 
tfarue,    for    instance    the    esters    of    amides    of    mono- 


Insulating  coating  [from  stearine-pitch].    Ger.  Pat.  217,026. 

See  XI. 

Machine  for  drying  cacao,  coffee,  copra,  etc.     Eng.  Pat. 
20,092.     See  XIX A. 

Preparation    of    colloidal    substances.     Fr.    Pat.    403,592. 
See  XX. 


XIII.— PAINTS  ;      PIGMENTS  ;      VARNISHES  ; 
RESINS. 

Pigments  with  a  basis  of  white  lead  and  their  substitutes. 
S.  Fachini.     L'Ind.  Chimica,  1909,  9,  361—364. 

PIGMENTS  of  white  lead,  zinc  white  and  lithopone  have 
been  subjected  to  comparative  tests  by  a  municipal  com- 
mittee at  Milan,  and  the  following  conclusions  have  been 
drawn  from  the  results  :  (1)  Coatings  produced  with  white 
lead,  with  Italian  zinc  white,  and  with  zinc  white  (Vicille 
Montague),  and  examined  after  a  year,  showed  that  as 
regards  stability,  the  pigments  were  equal.  The  covering- 
power  n  st-  determined  in  Beck's  apparatus  gave  the 
following  mean  results:  White  lead.  11-52  centimilli- 
metres  ;  zinc  white  (V.M.),  12-83  cmm.  :  and  Italian 
zinc  white.  13-ls  cmm..  the  white  lead  being  thus  the 
best  in  this  respect.  (2)  The  samples  of  lithopone  ex- 
amined five  months  after  application  proved  satisfactory 
as  regards  colour  and  covering  power,  but  the  conclusion 
as  to  permanency  is  reserved  until  a  longer  time  has 
elapsed.     (3)   Taking    into  nun    the    fa\ourable 

results  obtained  with  the  substitutes  for  white  lead  and 
the  dangers  attending  the  use  of  the  latter,  the  com- 
mittee are  of  opinion  that  the  municipality  of  Milan  ought 
to  prohibit  the  use  of  white  lead  for  painting  interiors. 

L  M. 

West  African  copals  ;    Contribution  to  '  icof . 

A.  Engel.     Farben-Zeit.,  1909.  15.   132,   171,  216,  259, 
304.  397.     Chem.-7.eit..  1910,  34.  Rep.,  35. 
(1)  C-ONGO-copal.     Ether     extracts     from     the     copal     a 
olic    acid.     C]5HmO,  ;      treatment     of    the    ethereal 
solution  with  alkali  annuls  u-resene,  and  an  essential  oil 
of    !>.pt.    165       L68    C.      Tn  of     the    alcoholic- 

ethereal  extract  with  alkali,  yields  a  rcsinolie  acid, 
r,  ll  ,tO,   (soluble   m   ethei  oluble  in 

ether).     Ether   extracts  al  cent,  from  Congo- 

copal,  and  of  the  4n  per  cent,  residual  insoluble  matter, 
a   mixture  of  alcohol  and  ether  per  cent. 

2  Benguela  opal  (whir.  .  Ether  extracts  a  rcsinolie 
acid,  ClsHS0O, ;  treatment  of  the  solution  with  alkali 
gives    fl-resene  and  an  essential  oil  of  b.pt.   14S°-lo".   I  . 
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The  alcoholic-ethereal  solution  treated  with  alkali,  yields 
inolic  acid,  C.,H„0j  (solul'le  in  ether),  and  5-resene, 
arable    in    ether).     Ether    d  about 

55  per  cent,  of  the  Benguela-eopal. — K.  C.  V  K. 

Patents. 

Matm/acturt    of  -  W.  Eckford,  Rhyl, 

Hint.     Enc.    Pi  Doc.    4.    190S.   and   16,423, 

July  1,1! 

.  toiination  of  the  atmosphere  by  lead  oxide  during 
the  process  of  manufacturing  red  lead,  i-  avoided  in  the 
nt  patent,  without  wetting  or  damping  the  material, 
by  conducting  the  whole  series  of  operations  con- 
tinuously and  automatically  in  dust-proof  apparatus, 
.ir  by  working  under  slight  suction,  so  that  any  leakage 
.-hall  be  inward-  rather  than  "inwards.  A  further  saving 
of  heat  and  labour  is  effected  by  dispensing  with  the  usual 
levigation  and  separation  of  the  oxide  from  metallic  lead. 
on  verted  ultimately  into  red  lead.  For 
carrying  out  the  invention,  an  apparatus  is  described,  by 
way  "T  example,  win  i  encased  con'    yorfor 

receiving  the  oxide  and  transferring  it  regularly  to  a  pipe 
which  feeds  it  close  down  on  to  the  bed  of  a  ''colouring 
oven,"  where  it  is  heated  and  subjected  to  the  action  of 
scrapers  on  revolving  arms  (or  fixed  arms,  if  the  oven  is 
made  to  revolve) :  these  distribute  it  in  furrows  and  work 
it  towards  the  circumference,  where  it  is  discharged  into 
another  conveyor,  by  which  it  is  taken  to  an  encased 
grinding  mill  :  the  red  lead  passes  thence  to  a  second  oven, 
and  is  alternately  ground  and  In  cessive  grinders 

and  ovens  until  the  desired  tint  is  obtained.  The  appar- 
atus may  be  connected  by  means  of  ducts  to  a  suction 
fan,  so  as  to  maintain  a  slightly  reduced  pressure  in  each 
part.  An  alternate  arrangement  for  feeding  the  oven  is  a 
pipe  or  passage  formed  in  the  shaft  itself,  or  attached 
so  as  to  revolve  with  it. — F.  Sodn. 

Zinc  sulphi'L  :    Mn  ii  ii  fuel  lire  of  .     J.   C.   A.   Meyer, 

Lyons,  and  Soc.  i  him.  dee  Usines  du  Rhone  (Ancienne- 
ment  Gilliard,  P.  Monnet  et  Can  '  Eng.  Pat. 

23,645,  i  Ii  t.   15,  1909.     Under  Int.  Conv.,  Nov.  6,  1908. 

Zinc  sulphide,  it  is  found,  especially  that  precipitated 
from  acid  solution,  is  readily  and  almost  completely 
dehydrated,  if  allowed  to  remain  for  some  considerable 
time  in  contact  with  a  slightly  acid  solution.  The  product, 
which  is  claimed  as  new.  lias  a  greatly  increased  covering 
power  as  a  pigment  and  a  colour  which  remains  unchanged 
in  the  air.  The  time  allowed  for  the  reaction,  the  quantity 
and  concentration  of  the  arid,  the  temperature,  and  the 
kind  of  sulphide  employed  are  interdependent  factors 
in  its  preparation.  As  an  example,  hvd  rated  zinc  sulphide, 
precipitated  from  acid  solution,  is  filtered  and  washed 
until  the  strength  of  arid  (sulphuric)  remaining  with  the 
pn  cipitate  i-  about  2  per  rent.  ;  it  is  then  left  for  14  days, 
when  the  washing  is  completed  and  the  product  dried  ; 
the  process  mac  lie  1m  trued  by  keeping  the  mixturo 
at  80  CC.  for  24-30  hours.— F.  Sodn. 

Steel-preservative     paint.     C.     Ellis,     Larchmont,     N.Y., 
.\--.gnor  to  Ell  I  <»..  New  Jersey.     U.S.  Pat. 

043,670,  Dec.  21,   1909. 

Claim  is  made  for  a  on  i  "n-isting  of  a  basis  of 

white  lead  incorporated  with  a  chromic  acid  compound 
{e.g.  zinc  chromate)  to  inhibit  rust,  a  metallic  substance, 
6uch  as  zinc  dust,  to  neutralise  impurities  in  the  chromati  . 
and  a  paint  vehicle  of  linseed  oil,  with  or  without  wood  oil 
and  a  thinning  agent.  Graphite  may  also  form  a  con- 
stituent of  the  composition. — C.  A.  ML 

Turpentine  and  rosin  ;  Process  of  extracting .     B.  F.  A. 

Saylor,  Rome,  Oa.,  Assignor  to  Standard  Turpentine 
and  Pulp  Co.,  Atlanta,  Ga.  L'.S.  Pat.  945,612,  Jan.  4, 
1910. 
Resinous  wood  is  finely  divided  and  saturated  with 
a  light  hydrocarbon  oil  (gasolene)  in  a  closed  vessel.  The 
excess  of  the  hydrocarbon  is  then  removed,  a  partial 
vacuum  is  produced  in  the  vessel,  and  the  latter  is  heated 
to  a  temperature  not  exceeding  212°  F.     Hot  water  and 


air  are  introduced  into  the  top  of  the  vessel  in  order  to 
separate  the  resinous  matters  from  the  wood :  these 
resinous  matters  arc  then  collected  and  the  turpentine 
and  rosin  are  separated  therefrom. — W.  P.  S. 

Wh  ite  lead  ;    Process  for  making .     J.  A.  Erbelow  and 

G.  Condron.     Fr.  Pat.  404,322,  June  23,  1909. 

See  U.S.  Pat,  930,057  of  1909  ;  this  J.,  1909,  992.— T.F.B. 

Fall;/    inks ;    Process   and   apparatus   for    recovering   the 

..incuts  of .     M.  S.  Hopkins  and  C.  R.  Barnett. 

Fr.  Pat.  404,456,  June  25,  1909. 

See  D.   S.    Pats.  932,470,  932.548,  932,549,  and  932,550 
of  1909 ;    this  J.,  1909,  1049.— T.  F.  B. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Patent. 

Rubier  and  vulcanite  ;    Process  for  regenerating  used . 

P.  D.  Penn.     Fr.  Pat.  404.334,  Juno  23,  1909.     Under 
Int.   Conv.,  June  27,   1908. 

See  Eng.  Pat.  13,599 of  1908  ;  this  J.,  1908, 1163.— T.  F.  B. 


XV.— LEATHER  ;   BONE  ;   HORN  ;  GLUE. 

Deliming  of  pelt.  E.  Giusiana.  Collegium,  1910,  14 — 16. 
Hides  may  be  delimed  by  scudding  them  on  the  beam, 
to  eliminate  calcium  soaps,  washing  in  fresh  water,  and 
finally  treating  with  a  mineral  or  organic  acid.  Mineral 
acids  if  not  very  carefulty  used  are  apt  to  injure  the  pelt, 
whereas  organic  acids  do  not  give  very  satisfactory  results, 
and  are  expensive  to  recover.  The  author's  process  is 
founded  on  the  production  of  nascent  sulphur  dioxide  on 
the  surface  and  in  the  interior  of  the  skin.  Tho  ad- 
vantages claimed  are  that  alkali  sulphides  are  de- 
composed, calcium  compounds  are  rendered  soluble, 
iron  stains  due  to  alkali  sulphide  or  salt  are  removed, 
and  the  pelt  is  bleached  and  becomes  swollen,  and  is 
hence  tanned  more  quickly.  The  skins  are  scudded, 
rinsed  in  water  and  treated  with  a  solution  of  sodium 
bisulphite,  the  quantity  varying  according  to  the  thickness 
of  the.  skins.  The  sodium  bisulphite  reacts  with  the 
alkali  sulphite  and  calcium  hydroxide  forming  normal 
sodium  sulphite  and  calcium  sulphite,  sodium  hydroxide 
w  hieh  decomposes  the  calcium  soaps,  and  free  sulphuretted 
hydrogen.  Hydrochloric  acid  is  now  added,  forming 
sodium    and    calcium    chlorides    and    sulphur    dioxide. 

— H.  Br. 

Extract  tannage    in    America.     C.  M.  Morrison.  J.  Amer. 
Leather  Chcm.  Assoc,  1910,  5,  46 — 59. 

The  beam-house  work  for  the  manufacture  of  extract 
tanned  leather  does  not  vary  from  that  of  bark-tanned. 
In  vat  tannage,  in  which  the  tanning  takes  place  by 
a  pressure  or  force  6ystcm,  the  liquor  being  circulated 
through  a  series  of  vats,  the  hides  are  suspended  in  rockers 
by  either  tacking  to,  or  hanging  over  sticks,  the  former 
method  being  preferred,  as  wrinkled  and  "  pipey  "  grain 
and  stick  marks  are  avoided.  The  great  difficulty  in 
extract  tannage  is  to  produce  every  pack  of  a  good  uniform 
colour.  Bad  colour  may  result  from  tho  following  causes. 
(1).  The  hides  may  be  insufficiently  and  unevenly  freed 
from  lime.  (2).  The  green  hides  may  not  have  sufficient 
room  in  the  rockers,  ilni-  preventing  the  calcium  tannates 
from  sinking  to  the  bottom  of  the  pits  and  allowing  them 
to  be  deposited  on  the  hides,  where  they  produce  "touch" 
spots  or  stains.  (3),  The  acidity  of  the  liquor  in  the  "  tail 
rocker  "  may  be  insufficient  owing  to  too  long  use,  the' 
natural  acids  being  neutralised  by  the  lime  in  the  green 
hides  as  they  come  in,  causing  dirty  and  cloudy  grain. 
(4).  Too  many  different  kinds  and  makes  of  extract  may 
be  used,  and  these  not  in  the  same  proportions  for  each 
j    batch.     (5).  The  extracts  may  vary  in  quality. 
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,i  ii  ,  i,ii  extract  Ian  partially 

i. in  in  i"  to  finish  n>  tin  drum,     i"i 

extract   tanna  fewer   ill"  better)  should 

In'    ohoSOD     9  llioh    bl     I    lull.:    II" 

ould    be     used 
nail    oxtraol    blended   with   a   small    percentage  of 
quebracho  Beem  i  to  he  w  I  by  era  of 

hi  avj  Ii  ather      II    I  r. 

ther;  Loss  o/ weight  in  the  "wet  u>  rk"inthi  manufacture 
of .     V.    Neuroth.     Gerber,    1910,    36,    17—18. 

ill  the  difficulties    which  confront   thi    tanner  in  tho 
com ,  de  mi"  leather,  the  lose  of  bii  ace  in 

the  "»■  i  ••  i  1 1,  '  i- 1 b  I  i  in 

by  "  filling  been 

d    I"    Knapp,  who  used   git  or  alburaii 

-ul'  i  <>f  fish  oil, 

ow,  ami   i  author  has  made  i  rperiments 

willi   glue,   gelatin,   albumin,  and    blood,  and    shows  thai 
as  with  a  solution  of  blood  and 
glue  before  tannage,  excellent   n   ulti  an   obtained.     Two 
calf-skin   of   similar   weight    were   taken   after 
tlir  treatment  in  the  bed,  and  one  ] 

was  i reati  ,1  wil Ii  a  blood  and  glue    olut ton  I  ours, 

t  which   both   pieci  tanned    by   the   two-bath 

'mi'  tannage,  when  n  was  found  that  the  piece  whii  Ii 
had  been  treated  with  bloi  lue  weighed  56  grms. 

than  ih,  piece  which  had  not  been  treated,  represent- 
ing an  increase  in  weight  of  31  ent.  din-  to  the 
treatment.  Good  results  were  also  obtained  with 
vegetable-tanned  leather. — B.  H. 

Leathei    mamifactiirt  ;     Petroleum    oils    in .     R.    A. 

p.     Leather,  1910,  2,  3     '•. 

It  is  stated  bj  the  author,  that  by  dissolving  some  of  tho 
vegetable  tannins,  insoluble  in  water,  in  mineral  oil, 
a  product  is  obtained  which  is  quite  as  suitable  as  cod 
nil  for  tanned  leather.  The  oil  is  more  oi  lest  rm  nisi  liable, 
or  may  be  entirely  soluble,  in  a  solution  of  tannin,  and 
the  fact  that  tin-  insoluble  tannins  have  a  high  combining 
power  i"i  i'  nil.  renders  it  possible  to  obtain  a 
heavily  tanned  leather  by  their  use.— S.  11. 

I 

Leather,   fur-skins    mil    the    like;    1 'reatment  [rendering 

uaterproof]   of- .      H.   \\  .  Cave-Browne-Cave,   Rick- 

mansworth.     Eng.  Pat.   18,411,  Aug.  10,  1909. 

s-:\  t:  coatings  of  a  solution  of  rubber,  or  of  rubber 
and  gutta-percha,  are  rubbed  into  hides,  4c,  which  have 
previously  been  degreased,  ami  the  material  is  given  a 
final  oi  ih  a  solution  oi  rubber  in  warm  turpentine 

oil,  to  which  an  addition  of  gutta-percha  has  been  made. 
The   solutions   used   for   tb  e   may  also  contain 

a  suitable  proportion  of  an  oil  such  as  Unseed  oil.  Tho 
skins,  Av..  thus  rendered  waterproof,  may  be  reinforced 
by  superposed  layers  of  canvas  or  other  fabric,  the  warps 
oi  which  are  arranged  at  angles  to  one  another,  and  a  final 
coating  of  rubber  may  be  given  to  the  i  omposite  material. 

— C.  A.  M. 

Hides  ;  Methodof  removing  hair  from  ■ .     L.  Cheeseman, 

Scranton.  Pa.   U.S.  Pat.  945,221,  Jan.  4,  1910. 

Tbk  hides  arc  treated  with  a  preparation  obtained  by  adding 
sufficient  calcium  oxide  and  water  to  barium  sulphide 
to  convert    the   latter  into   barium   hydroxide. — \V.  V.  S. 


XVI.-SOILS  ;    FERTILISERS. 

Potassium    cyanide;     Use   oj .as   soil   insecticide.     T. 

Mamelle.  Comptes  rend..  1910,  150.  50— 52. 
Potassium  cyanide  in  aqueous  solution,  when  injected 
into  the  soil,  reacts  with  the  calcium  bicarbonate  present, 
slowly  liberating  hydrogen  cyanide,  and  so  acts  as  a 
powerful  insecticide.  It  possesses  several  advantages 
over  carbon   bisulphide,  in    that  it  is  slower  and  more 


I  1 1..  i.  i i,  ,    ,  ,;,.,,; 

when  applied  in  strong  do 
mi,  does  it  stop  thi 

1   "  both  plant  | 

testation  and  i^  often   verj   deli  the  plant 

plii  ,l  i,,  protei  i       l     !•'.  A. 

i '.  N.  Uiiber, 
Norway.     Knur.  Pat  27,774,  l'"    -,; 
i  ndi  i  int.  ('on'  1908. 

1 1  I'll,)     is 
1   by 
ion  with  a  strongl;  ium  phosphate, 

such  ;  '  ■    phosphate,   &  "  patent    pi 

\\  "Ii,  i  i,',    or   Wiborg    phoi  phate.      In 

in.,    the  i    tho 

I  i.    irritant  are  added  fir  • 
oi    uccessivel)   increasing  fineness. — A.  S. 

"ilnut for  agricultural  purposes  ha 

a   base  -  •/  manganei       M  ai      de   Mangandse 

di     i bi     '       Pai    .     i''."     Pat.   26,867,   X«i 

1909.     Under  Int.  Com.,  Nov.  21,  1908 

\  mixture  of  manganie  oxide,  .MnJi,.  manganous  oxide, 
.Mud.  and  trimanganic  tetroxide,  Mii.,o,.  obtained  by 
ing  manganese  dioxide  at  i  temperature  between 
800c  and  1200°C,  is  used  as  a  stimulant  manure,  pre- 
ferably  in  combination   with  oi  tnces,   such  as 

phosphates,  nitrates,   lime.   &c. — A.  S. 


XVII.— SUGARS  ;    STARCHES;    GUMS. 

Sumps  [8ugar~\ ;  Method  for  determining  the  crystal-content 

of .     T.  Koydl.     Z.   Zuckerind.   Bohni.,    1910,   34, 

248—256. 

Tn  the  determination  of  the  crystal-content  of  raw  sugar 
by  the  author's  washing  method,  it  has  often  occurred  that 
the  calculated  purity  of  the  syrup  residue  is  lower  than 
would  be  expected  from  the  nature  of  the  syrup  in  raw 
sugar.  This  is  not  duo  to  precipitation  of  sugar  ;  in  the 
author's  method,  solid  sugar  is  not  dissolved,  nor  is  dis- 
solved sugar  precipitated.  In  general,  it  would  seem  that 
the  purity  of  the  syrup  as  found  by  this  method  would 
en-  on  the  high  Bide,  since  part  of  the  non-sugar  remains 
in  the  washed  crystals.  The  author  utilises  the  non- 
coincidence  between  the  composition  of  the  residual  or 
mother-syrup  of  raw  sugar  and  that  of  the  waste  factory 
syrup  to  obtain  information  concerning  changes  in  tho 
syrupy  portion  of  raw  sugar  caused  by  absorption  or  loss 
of  water  during  storage.  He  proposes  to  describe  later, 
methods  for  obtaining  the  mother  syrup  which  adl 
to  the  raw  sugar,  without  the  use  of  any  alcoholic  washing 
liquid.  In  the  present  paper,  a  method  is  described 
whereby  the  nature  of  the  factory  syrup  may  be  more 
completely  ascertained.  Most  centrifugal  syrups  contain 
microscopic  crystals,  the  proportion  of  which  may  be 
determined  as  follows: — Preparation  of  the  dilution  liquid. — 
A  mixture  of  1000  vols,  of  methyl  alcohol  (86  per  cent, 
by  weight)  and  50  vols,  of  concentrated  acetic  acid  is 
introduced  into  a  flask  half  tilled  with  large  sugar  crystals; 
by  shaking  the  solution  several  times  daily  for  at  least 
8  days,  saturation  is  effected.  The  saturated  solution  is 
then  poured  into  a  storage  vessel  (of  several  litres  capacity) 
previously  filled  to  the  neck  with  large,  dust-free  sugar 
crystals.  This  vessel  is  provided  with  an  exit-tube  and 
pinch-cock  near  the  bottom  ;  it  must  always  be  kept  full 
of  liquid  in  order  to  insure  that  the  liquid  withdrawn  from 
below  has  stood  in  contact  with  the  sugar  for  a  few  days  ; 
it  must  be  kept  in  the  laboratory,  and  wide  variations  of 
temperature  during,  and  before  the  experiments,  are  to  be 
avoided.  Determination  of  the  crystal-content. — 52  grms. 
of  the  well-mixed  sample  of  syrup  under  investigation  are 
rinsed  with  the  dilution  liquid  into  a  dry.  200  c.c.  flask, 
dissolved  by  shaking,  and  made  up  to  volume  with  the 
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same  liquid.  The  whole  is  well  shaken,  ami  50  CO,  are 
then  at  once  transferred  to  a  200  o.c.  Bask,  treated  with 
100  c.c.  of  water.  90  O.C  of  bask  lead  acetate,  and  some 
alumina  cream,  made  up  to  volume  with  water,  and  well 
shakeu.  Immediately  after  the  SO  C.C.  have  been  re- 
moved, the  remaining  130  c.c.  of  the  tirst  solution  are 
filtered,  50  >'.<-.  of  the  nitrate  being  transferred  to  a  200  o.c, 

tilsk.  treated  with  llN>  CC.  of  water.  20  e.e.  of  basic  lead 
ite.  and  a  little  alumina  cream,  made  up  to  volume 
with  water,  and  well  shaken.  The  two  solutions  thus 
prepared  are  filtered,  and  polarised  in  a  200  mm.  tube. 
The  difference  between  the  two  polarisations,  multiplied 
by  4.  'jives  the  approximate  crystal-content  of  the  svrup. 
■Since  the  sample  need  only  be  in  contact  with  the  alco- 
holic solution  for  a  few  minutes  prior  to  the  addition  of 
water,  there  is  no  danger  of  crystallisation  of  sugar. 
Should  syrups  of  very  high  purity  (._.;/..  '■•'■<  per  cent.)  he 
examined,  it  would  he  advisable  to  use  a  dilution  liquid 
of  lower  alcohol-content ;  in  saturating  such  a  liquid  of 
course  it  would  become  correspondingly  denser,  and  a 
limit  is  imposed  on  the  reduction  of  the  alcohol-content 
by  the  essential  property  of  rapid  filtration.  Should, 
under  some  abnormal  condition,  crystallisation  occur, 
this  is  immediately  seen  in  the  filtrate.  Since,  in  the 
determination  above-described,  no  account  is  taken  of  the 
volume  occupied  by  the  crystals,  the  result  requires  cor- 
rection. The  author  gives  a  table  of  such  corrections, 
though  in  practical  work  it  is  sufficiently  accurate  to 
increase  the  approximate  crystal-content  by  one-tenth, 
..;..  an  approximate  crystal-content  of  10  per  cent,  is 
equal  to  an  actual  crystal-content  of  11  per  cent. — L.  E. 

Sugar  series  ;  Kinetic  studies  in  the .     E.  Votoc'ek  and 

H.  Nemecek.  Z.  Zuckerind.  Bohm.,  1910,  34,  237— 
238. 
0>"  oxidation  with  chlorine-  or  bromine-water,  ihe  aldose 
sugars  yield  the  corresponding  monocarboxylic  acids. 
The  authors  have  made  quantitative  experiments  on  the 
action  of  bromine-water  on  dextrose,  la^vulose,  and  galac- 
tose at  20D  C.  The  spacial  configuration  of  the  aldoses 
has  a  considerable  influence  on  the  speed  of  the  reaction 
with  bromine-water ;  galactose  is  much  more  rapidly- 
oxidised  than  dextrose.  The  ketose,  laevulose,  is  practi- 
cally unattacked  by  bromine-water  of  low  bromine-con- 
centration. Hydrochloric,  hydrobromic,  and  sulphuric 
acids  retard  the  oxidation  of  aldoses  by  bromine-water, 
the  hydrogen  ions  apparently  acting  as  a  negative  catalyst. 
The  oxidation  of  dextrose  and  of  galactose  by  bromine- 
water  proceeds,  at  the  ordinary  temperature,  quantitatively 
according  to  the  following  equation  : — 

CH,OH.(CH.OH)4CH:0  +  2Br  +  H„0  = 
CH2OH.(CH.OH)4.  C02H  +  2HB"r. 
The  reaction  between  bromine-water  and  aldoses  in  pre- 
sence of  the  hydrogen  ion  catalyst,  proceeds  according  to 
the  type  of  a  bimolecular  reaction.  The  action  of  bromine- 
water  at  the  ordinary  temperature  (21°  C.)  on  aldoses,  can 
be  utilised  for  the  diagnosis  of  sugars  (distinction  of 
aldoses  from  ketoses).  The  authors  propose  to  describe 
later,  how  this  diagnosis  is  effected  and  how  aldoses  and 
ketoses  may  be  separated  for  preparation  purposes. — L.  E. 

Sucrose  and  lactose;  Separation  of by  means  of  the 

Bulgarian  ferment.  L.  llargaillan.  Comptes  rend.,  1910, 
150.  45—47. 
The  Bulgarian  lactic  ferment  very  rapidly  and  com- 
pletely decomposes  lactose.  Bertrand  and  Duchacek  (this  J., 
1900,  668)  have  shown  that  when  cultivated  under  identical 
conditions  in  solutions  of  lactose  and  sucrose,  it  is  quite 
without  action  on  sucrose.  Other  authors  have  claimed 
that  it  attacks  sucrose.  The  authors  have  now  investi- 
gated the  action  of  the  ferment  on  solutions  containing 
sucrose  both  alone  and  also  together  with  varying 
quantities  of  lactose  and  of  dextrose.  It  has  iiii-ii 
'•sted  that  under  such  conditions  the  ferment  may 
attack  the  sucrose.  In  every  case  the  sucrose  was 
recovered  unchanged.  The  Bulgarian  ferment  may 
accordingly  be  made  use  of  to  estimate  sucrose  in 
presence  of  lactose  or  dextrose  in  condensed  milks, 
&c.  The  lactose  is  removed  by  treatment  with  the 
ferment,  the  remaining  sucrose  inverted  and  the  reducing 
power  determined. — E.  F.  A. 


Patents. 

Invert   sugar  and  glucose,  [brewing  sugar]  in  transportable 

form;    Manufacture    of .     W.    H.     Steel,    Bootle, 

Lanes.  Eng.  Pat.  17,637,  July  29,  1909. 

Commercial  invert  sugar,  in  a  semi-fluid  form,  is  enclosed 

in  a  shell  of  solid  glucose,  SO  that  the  whole  block  constitutes 
an  article  which  is  readily  transportable  without  special 
packing.  The  glucose,  whilst  still  hot  and  fluid,  is  poured 
into  rectangular  moulds  with  a  rectangular  eon-.  When 
the  glucose  has  solidiiied.  the  core  is  withdrawn  and  the 
interior  of  the  glucose  shell  is  filled  with  invert  sugar. 
Finally  the  vessel  is  sealed  with  a  cap  of  solid  glucose, 
which  is  made  plastic  by  heat  and  pressed  on  to  the  sides 
of  the  shell  so  as  to  make  a  firm  joint. — J.  F.  B. 

Drying    or    cooling    sugar;     Apparatus    for- .      P.E. 

Pustowojt.     Ger.  Pat.  214,998,  Sept.  1,  1908. 

The  apparatus  consists  essentially  of  a  series  of  funnels 
or  hoppers,  2,  arranged  one  above  another  in  a  casing,  1. 


The  central  shaft,  3,  carries  a  number  of  plates,  4,  below 
which  are  fixed  conical  plates,  5.  enclosing  spaces,  6,  from 
which  air,  introduced  through  the  pipes,  7,  flows 
outwards  in  a  radial  direction,  coming  into  intimate 
contact  with  the  sugar  thrown  off  from  the  plates,  4. — A.  S. 

Honey,  artificial,  or  liquid  fruit  sugar  and  white  sugar  ; 

Process  for  the  manufacture  of from  raw  beet  sugar 

E.  Paschen.     Ger.  Pat.  216,408,  Dec.  9,  1908. 

The  raw  beet  sugar  is  cove-red  in  the  centrifugal  machine 
with  concent  rated  invert  sugar  syrup  containing  70 — 85  pet- 
cent,  of  sugar,  or  it  is  first  mixed  with  the  syrup, 
and  then  introduced  into  the  centrifugal  machine. 
The  invert  sugar  is  warmed  to  50°  C.  before  use.  It,  is 
stated  that  by  this  process  the  invert  sugar  syrup 
removes  from  the  beet  sugar  the  salts  and  flavouring 
substances,  and  can  be  used  directly  as  artificial  honey, 
whilst  the  treated  sugar  can  be  easily  worked  up  into 
white  sugar. — A.S. 
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Torula    Wiesneri,    a   yeast   which   assimilates   atmospheric 

nitrogen.       H.    Zikes.     Sitzungsber.      Kaiserl.      Akad. 

WiBS.    Wien.   Math.-naturw.      Kl.,   1909,   118.        Z.   ges. 

Brauw.,  1910,  33,  38. 

The  author  describes  a  yeast -like  organism  which  occurs 

on  leaves   and  is  capable,    when  cultivated   in  dextrose 

solutions,    free    from    nitrogen,    of    assimilating    0-0023 — 

0-0024  grm.  of  atino-pheric  nitrogen  per  gram  of  the  sugar 

fermented.     When  it  is  grown  on  the  surface  of  nitrogen- 
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intent     ol     nitrogen         i  ns   an 
cent.,  ( li.ii    'i    noi  ma]    pri 
at   tin-  conclusion  -.1  fermentation   being  aboul   3*9 
pei    ■  ■  ■!■'      'I  he    organii  m    Coi  ma  no   ascos]  il   i 

name,  fa     II  "  w»<  n".      01  hei     y< 

w  lii>  ii   grow    \  igorously  on   the  tn 

ii,    arc  :    Willia    nnotnala 
II  .  whilst       with       My  cerei  isia . 

anil      Pichia  growth 

what    leas  vigorous;    nil  oi  these  organismE  are   budding 

whii  ii  i  ^ i n ''i i  lilm  formation  shortly  aftt  r  ini  i  ulation, 

and   an    intensely   aeropbjHo.      Still    lees   intense   growth 

mi   the  dextrose-agar  occui     with    Torula    alba.    Baecha 

•   f'rohberg  and    Saccharomycodes    Ludurigii,    whilst 

S  s      Pastorianns,   Saccharo- 

mil  the  Apiculatus  yeasts   exhibit    no    growth 

an  lei    su<  Ii  i  ondirions.-  T.  II    P. 

i'i  of  the  oxidation    processes  taking  placi 
P.   Malvezin.     Ann.   (linn,  analyt.,  1910,  15, 
15     19, 

The  authoi  has  carried  out  a  number  ol  experiments  with 
the  ol  action  of  various  oxidising 

Agents  "ii  wine  and  of  the  nature  oi  the  different  con- 
stituents which  are  most  affected  by  oxidation.  Simple 
aeration  of  the  wine  at  ordinary  temperatures  was  « it  limit 
effect,  but  contact  for  ol  limns  with  cupric  oxide,  in  the 
of  125  grms.  of  the  oxide  to  I  litre  of  wine, 
produced  marked  changes  in  certain  of  the  constituents 
of  tlu-  wine;  the  non-volatile  acidity  was  reduced  from 
3  18  2-90,  and  the  glycerin  from  8-97  to  8-64,  whilst 
the  volatile  acidity  increased  from  0*84  to  0*97  grm. 
per  litre.  The  addition  of  0*2  per  cent,  oi  40  per  cent, 
nitric  acid  to  wine  caused,  after  four  days  contact,  the 
quantity  of  esters  present  to  increase  from  1"25  to  3-62 
litre,  whilst  the  glycerin  decreased  from  5*07 
in  3-58.  After  13  days  contact,  nitric  acid  in  the  above 
proportion  increased  the  quantity  of  esters  in  another 
wine  from  0-21  to  3"64  grms.  per  litre,  the  glycerin  at 
the  same  time  diminishing  from  7-37  to  4-35  grms.  per 
litre.  Although  the  results  of  these  experiments  Bhofl 
that  the  quantity  oi  esters,  etc.,  in  a  wine  may  be  incr 
by  the  addition  of  strong  o  -  agents,  the  alterations 

taking  place  are  accompanied    by  changes   which   affect 
the  of  the  wine.     The  author  agrees  with  the 

mints  made  by  othei   observers  that  traces  of  iron 
and  in  wines  have  an  effect  on  the  format 

sters  and  aldehydes  in  the  same,  but   is  of  opinion 
that  tals   need    not      eo      •<  \\    be    present    in 

ombination  to  bi  Seotive.  The  experiments 
with  cuprii  oxide  mentioned  above,  show  that  mere 
accidental  contact  with  a  metal  or  oxide  results  m  a 
sufficient  quantity  of  the  latter  being  dissolved  to  produce 
important  changes  in  the  constituents  oi  the  wine.  On 
this  account,  copper  vessels  should  not  be  used  in  wine 
.  etc — W.  P.  S. 


Aettaldehydt    in 

A.  Trillat. 


trim  :    Causes  of  the  formation  of- 
Bull.  Soc.  Chun.,  1910,  7.  74—78. 


The  author  reviews  and  confirms  Ins  previous  researches 
on  the  formation  of  acetaldehyde  in  red  wine  and  its 
uoii  the  other  constituents  (this  J.,  1908,463.636, 
824;  1909,  668).  Acetaldehyde  is  also  rapidly 
formed,  together  with  aeetic  acid  and  acetal,  under  the 
influence  of  a  carrier  of  oxygen,  such  as  metallic  iron. 
The  deposit  formed  is  found  to  be  only  partly  due  to  the 
oxidising  action  oi  the  iron  on  the  colouring  matter  ;  the 
acetaldehyde  formed  is  sufficient  itself  to  cause  a  pre- 
cipitate. A  single  nail  has  been  known  to  spoil  a  cask  of 
wine  owing  to  formation  of  acetaldehyde.  The  importance 
of  thi  formation  of  aldehyde  in  the  various  changes  in 
wine  is  re-affirmed.- 

Formaldehydt  :     Production    of   small    quantities   of  

durnit)  thr  oxidation  of  ethyl  alcohol  hi/  chemical,  physical, 
or  biological  means.  E.  Voisenet.  Comptes  rend., 
1910,  150.  40—13. 

Mint  ri:  traces  of  formaldehyde  as  distinct  from  other  fatty 
aldehydes  can  be  readily  detected  by  the  formation  of  a 
violet  coloration  on  treating  a  protein  with  sulphuric,  or 


bettet   li\  i  little  nitrii    acid, 

hi  presence  oi   the  aldohydi       Mo  I   commi  oples 

otii!  II  quant  itii  a  ol  mot  bj  I  alcohol, 

but  pure  i  il  me  i   tn    prepared  bj   Fi  i  mental  ion 

ttrose  or  by  enemies  \\  hen  1 1 

disi  d    eithi  i  tone,    hydro. 

nitrogen,  i  hlorit  ance 

small    quantities    ol 
also  formed   when  etl 
or  electrolysis,  or   by   tin1  agency    "t    Mycod  .  or 

I  he    a inn    prodrj  i     to    the 

method   of   oxidation;    it    is  hast    when   the   biolog 
methods  are  followed.     It  is  possible  todeteol  thi 
of  formaldehyde,  formed   in   thi     manner,  in   vinegar. 

— E.  1     \ 

Acetic  and  lactii    acids;    Technical  manufacture  of  . 

F.   Villain.     L'Ind.  Chimica,   1909,  9.  36fi  367. 

TtlK  method  of  oxidising  alcohol  to  acetic  and  with  the 
aid  of  spong\  platinum  or  platinum  black  has  not  given 
good  results  on  an  industrial  scale,  owing  to  the  faol  that 
'n  metal  -non  loses  its  porous  structure.  The  different 
types   of  apparatus  devised   for   the   bacterial  oxidation 

those  oi  Strobe  and  Henneberg,  Popper,  and  .Martin 
and  Fringe  |  differ  from  one  another  mainly  in  the  mechani- 
cal mean-  adopted  for  the  distribution  of  the  wash.  The 
method  of  Michaelis,  in  which  the  alcoholic  liquid  is 
rotated  iii  small  horizontal  acetifiers,  is  more  tapid  than 
the  ordinary  (Orleans)  process  and  produces  vinegar 
with  a-  fine  an  aroma.  For  the  industrial  manufacture 
of  lactic  acid,  the  use  ol  starch  is  preferable  to  that  of  sugar, 
and  calcium  carbonate  is  advantageously  u-ed  in  place 
nt  zinc  oxide  for  neutralisation.  The  starch  (900  kilos.)  is 
mixed  with  100  kilos,  of  malt  and  sufficient  water  to  form 
a   paste,  and  the  mass  left  at   about    75    C.  until  it   has 

■ne  Quid.  The  solution  is  then  mixed  with  0-5  kilo,  of 
ammonium  nitrate  and  subjected  to  lactii  a  id  Fermi  nta 
tion  for  'JH  to  30  days,  the  temperature  being  meanwhile 
maintained  at  50°  to  65°  (.'.  Su  Hi,  out  sodium  carbonate 
to  neutralise  about  half  the  lactic  acid  formed  is  now  added, 
and  the  solution  evaporated  until  its  sp.  gr.  is  1-21, 
which  500  kilos,  of  calcium  carhonate  are  introduced. 
The  resulting   precip  of  calcium  lactate  is  colli 

and   decomposed   with  sulphuric   acid,  and   the   solution 
of  lactic  acid  filtered  and  concentrated  to  a  -\  nip.    Accord- 
i  .i.e  quemin   a   purer  preparation  ol  id  is 

obtained   by  liquefyin  rch   by  mean-  o 

50   i '..  and  sterilising  the  solution  bj  boiling.     It  is  next 

cooled  '..  15   C. calcium  earl ate  added,  and  the  •■ 

ive  or  six  days  at   40     to  4.".    ('..  wit] 
selected    la  ferment,    after    which    the    calcium 

lactate  is  separated  and  decomposed  as  described  above. 

— C.A.M. 

FHm    yeast    Infection    of  balers'   yeast.     Henneberg  and 
Neumann.    Set  X1XA. 

Patents. 

Brewers    refuse,  grain*,  hops.   dr.  ;    Apparatus  for  dl 

.     E.     Makin.     Manchester.     Eng.     Pat.     18,742, 

Aug.  14,  1909. 
In  a  drying  apparatus  consisting  of  a  series  of  revolving 
drums,  each  containing  a  winding  passage  formed  by 
baffle-plates,  the  material  to  be  dried  is  fed  through  a 
hopper  into  a  hot-air  inlet  pipe  passing  through  one  of  the 
trunnions  of  the  first  drum.  The  material,  together  with  the 
hot  air  is  drawn  by  means  of  an  exhaust  fan  through  the 
winding  passage  and  out  through  the  other  trunnion  of  the 
drum  csee  Kng.   Pat,  9835  ol    1895;    this  .1.   1- 

exhaust  fan  delivers  the  partially  dried  material  into 
an  inclined  ascending  pipe,  at  the  top  ol  "Inch 
"cyclone"  separator.  The  vapour  and  saturated  air 
pa  through  the  "cyclone,''  wfulst  the  material  is 
delivered  down  another  pipe  into  the  hot-air  in let  pipe 
mother  similar  drum  of  the  series.  Any  or  all  of  the 
in,  lined  ascending  pi]  i     ".ay  be  trapped  by  means  of  an 

intercepting    pipe 1    downwards,    into   which    the 

heavier  and   mooter  portions  of  the  ascending  materials 
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fall,  to  be  conducted  back  into  the  same  or  another  drum 
of  the  series  before  they  pass  on  with  the  drier  material 
to  the  final  drums. — J.F.  B. 

its  :     Production    of    o    <h  notarising    agent    for   . 

J.   Klucc  Gorlitx,  Cernianv.     Eng.  Fat.   19.257,  Aug. 
21,  1909. 

It  is  proposed  to  utilise,  as  a  denaturing  agent  for  spirits, 
the  oily  portion  of  the  product  which  is  obtained  by  the 
fractional  distillation,  up  to  a  temperature  of  about 
200  ('..  of  the  saturated  "wash-oils"  (anthracene-oil, 
tar-oil.  and  the  tike),  obtained  as  a  by-product  iu  the 
manufacture  of  coal  gas.  The  fractionated  oil  is  added 
to  the  spirit  in  the  proportion  of  about  1  percent. — J.  F.  B_ 

Spirits  ;    instillation   of  .     J.   E.   Carroll.     Fr.   Pat. 

404.797.  July  6,  1909.     Under  Int.  Conv.,  Sept.  15.  1908. 

See  Eng.  Pat.  19,348  of  1908  ;  this  J.,  1909,  849. — T.  F.  B. 

inter!  sugar  and  glucose  [breuring  sugar]  in  transportable 
form.     Eng.    Pat.     17.037.     .See    XVII. 


XIXa.  -FOODS. 

Bakers'  yeast  ;  film  yeast  ["  Kahmheje  ")  infection  in . 

\V.  Henneberg  and  II.  P.  Neumann.  Z.  Spiritusind.,  1910, 
33,  13—14. 

Film  yeast  is  frequently  found  in  bakers'  pressed  yeast ; 
the  conditions  of  growth  of  the  culture  yeast — a  faintly- 
acid  thin  wort  and  a  plentiful  supply  of  air — being  very 
favourable  for  the  development  of  the  film  yeast.  The 
presence  of  a  considerable  quantity  of  film  yeast  in  a 
bakers'  yeast  is  a  serious  disadvantage,  as  the"  film  yeast 
has  very  little  fermentative  power.  A  yeast  containing 
83  per  cent,  of  film  yeast  only  yielded  about  one-quarter  of 
the  normal  amount  of  carbon  dioxide  and  gave  a  loaf 
only  about  four-fifths  of  the  normal  size.  In  addition,  the 
quality  of  the  loaf  is  adversely  affected  by  the  film  yeast. 

— E.  F.  A. 

Calcium  and  magnesium  [in  foods,   <£&],'    Determination 

of in  the  presence  of  phosphates  and  small  amounts 

of   iron.     F    H.    McCrudden.     J.    Biol.    Chem..    1910, 
7.  83—100. 

The  following  method  is  recommended  for  the  determina- 
tion of  calcium  and  magnesium  in  such  substances  as  foods, 
urine,  and  fieces,  and  is  stated  to  be  more  accurate  even 
in  the  presence  of  phosphates  than  is  the  double  precipi- 
tation method  usually  employed.  The  solution  containing 
t  he  calcium,  magnesium,  phosphate,  and  iron  (such  as  the 
hydrochloric  acid  solution  of  the  ash  of  a  sample  of  food. 
tc.)  is  rendered  slightly  ainmoniacal,  a  few  drops  of 
a  dilute  solution  of  alizarin  being  added  as  indicator,  and 
dilute  hydrochloric  acid  is  then  added  until  the  solution 
is  just  acid.  The  solution  must  be  cooled,  if  necessary, 
during  this  part  of  the  process  •  all  the  calcium  phosphate 
will  now  be  in  solution,  but  a  small  amount  of  ferric  phos- 
phate may  remain  undissolved.  To  the  faintly  acid  solu- 
tion are  now  added  10  c.c.  <>f  JST/2  hydrochloric  acid  and 
10  c.c.  of  a  2-5  per  cent,  solution  of  oxalic  acid,  and  the 
mixture  is  boiled  gently  until  the  precipitated  calcium 
oxalate  is  coarsely  granular.  A  3  per  cent,  solution  of 
ammonium  oxalate  is  then  added,  drop  by  drop,  to  the 
boiling  solution,  the  amount  of  ammonium  oxalate  added 
being  about  twice  the  quantity  necessary  to  combine 
with  all  the  calcium  present.  Eight  c.c.  of  a  20  per  cent. 
-olution  of  sodium  acetate  are  now  added  and  the  whole 
is  allowed  to  stand  in  a  cool  place  for  from  4  to 
Is  hours.  The  precipitate  is  then  collected  on  a 
filter,  washed  free  from  chlorides  with  cold  1  per  cent. 
soluti6n  of  ammonium  oxalate,  dried,  and  ignited.  The 
filtrate  containing  the  magnesium  is  evaporated  almost 
to  dryness  after  the  addition  of  20  c.c.  of  concentrated 
nitric  acid.  When  almost  dry,  and  nitrous  fumes 
..re  no  longer  given  off,  1(1  c.c.  of  concentrated  hydro- 
chloric aeid  are  added  and  the  solution  is  again  evaporated 
nearly  to  dryness.      The  solution  is  then  diluted  to  a  volume 


of  about  80  c.c.,  nearly  neutralised  with  ammonia,  and 
cooled.  After  the  addition  of  1  c.c.  of  5  per  cent,  sodium 
citrate  solution,  an  excess  of  sodium  acid  phosphate  is 
added  and  ammonia  is  run  in,  drop  by  drop,  with  constant 
stirring,  until  the  solution  is  alkaline,  a  further  quantity 
of  ammonia  being  then  added  slowly,  with  constant  stirring, 
to  make  the  solution  contain  about  one-fourth  of  its  volume 
of  dilute  ammonia  (sp.  gr.  0-96).  Next  day  the  precipi- 
tate is  collected  on  a  filter,  washed  a  few  times  with  an 
alcoholic  solution  of  ammonia  (alcohol.  1  part,  ammonia 
of  sp.  gr.  0-96,  1  part,  and  water,  3  parts),  and  then  re- 
dissolved  in  dilute  hydrochloric  acid.  The  solution  is 
diluted  to  a  volume  of  80  c.c.,  1  c.c.  of  the  solution  of 
sodium  citrate  is  added,  and  the  ammonium  magnesium 
phosphate  is  precipitated  as  before.  The  precipitate 
is  finallv  collected,  washed  as  described  above,  and  ignited. 

— W.  P.  s. 

Chemical  and  viscosimetrical  examination  of  animal  fats. 
Ratio  and  Forcsti.     See  XII. 

Separating  sucrose   and  lactose.     Margaillan.     See   XVII. 

Patexts. 

Digtslivt  ferments  ami  method  of  preparing  t!"  sunn. 
J.  Sleeman.  Portishead,  Somerset.  Ene.  Pat.  23.5S5, 
Nov.  4,  1908. 

Batclev,  maize,  rice,  or  other  grain,  is  steeped  and  allowed 
to  germinate  at  temperatures  and  under  conditions  most 
favourable  to  the  production  of  the  maximum  Quantity 
of  diastase  and  other  digestive  ferments.  The  green 
malt,  with  or  without  a  preliminary  drying  at  a  low 
temperature,  is  subjected  to  pressure,  whereby  the  ferments 
(diastase,  cytase,  peptase,  and  glucase)  are  obtained  in 
a  liquid  form.  This  liquid  may  be  concentrated  at  such 
temperatures  as  will  not  injure  the  activity  of  the  ferments 
it  is  desired  to  obtain,  namely,  for  cvtase  a  maximum 
of  110°  F..  for  diastase  120"  to  150°  F..  forpeptase  120°  F.„ 
and  for  glucase  135°  F.  The  liquid,  which  may  be  filtered 
when  intended  for  human  consumption,  is  then  mixed 
with  meal  or  other  substances  and  pressed  into  the  form 
of  cakes,  biscuits.  &c. — W.  P.  S. 

Flour;  Treatment  of for  bleaching  or  conditioning- 
it.  A.  G.  Bloxam,  London.  From  L.  M.  Thomas, 
Wilhelmshafen.  Germany.  Eng.  Pat.  28,507.  Dec.  31  „ 
1908. 

The  object  of  the  invention  is  to  prevent  loss  of  moisture 
from  the  flour  when  the  latter  is  subjected  to  the  action 
of  a  bleaching  agent.  For  this  purpose  the  flour  is  pre- 
ferably treated  with  moisture  in  the  form  of  moisture- 
laden  air,  steam,  or  a  fine  spray  of  water,  before  it  is 
acted  on  by  the  bleaching  agent.  An  alternative  method 
is  to  subject  the  Hour  to  the  simultaneous  action  of  the 
bleaching  agent  and  moisture  ;  for  instance,  the  gas 
conveying  the  bleaching  agent  may  be  saturated  with 
moisture.— W.  P.  S. 

Machine  for  drying  cacao,  coffee,  copra,  and  other  similar' 
materials.     R.    Bridge,    Castleton,   Lanes.,   and   H.    H. 
Smith.   London.     Eng.    Pat.    20.092.   Sept.   2,    1909. 

The  materials  to  be  dried  are  placed  in  interchangeable 
perforated,  horizontal  cylinders  or  cages  which  are 
supported  parallel  to  the  axis  and  so  that  they  can  rotate 
around  the  periphery  of  a  rotating  frame  or  wheel.  The 
frame  is  rotated  within  a  fixed  casing  provided  with 
doors  for  the  introduction  and  withdrawal  of  the  cylinders. 
The  drying  is  effected  by  hot  air  which  is  passed 
through  the  casing  from  a  heating  furnace  situated  below 
the  casing  and  provided  withregulatingdampers. — YV.  H.  ('. 

Milk;  Process  for  tin  fermentation  of .     J.  P.  Cabanne. 

St.  Louis,  Ho.     U.S.  Pat.  944,013,  Dec.  21.  1909. 

About  1  pint  of  a  culture  of  Bacillus  Bulgarians  is  added 
to  8  galls,  of  milk  which  has  been  pasteurised  and  cooled 
to  a  temperature  of  about  90°  F.  The  mixture  is  kept 
at  this  temperature   until  about  1  per  cent,  of   lactic  acid 
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"•lirri;  the  mixture  to  X       "i     i'    and  the  product 
in  maintained  at   this  temperature  until  i1   is  const  ■ 

w    p  s. 

',  >ulphurised  E    Meyer,  Pi  iedrii  h 

worth,  Germany,     l\s.  Pat  945,567,  Jan.  t.  1910. 

Pat    S83  151  of  1907  ;  thisJ.,  1908,  351.     T.  F.  1! 


XIXb.     WATER    PURIFICATION; 
SANITATION. 

Nitrates**  boiler  voters.     G.  S.  Jamieeon.     J.   Iml.  Eng. 
Chem.,  1909,  1.  787-788. 

Thk  author  draws  attention  to  the  neoeesity  of  making 
determinations  <if  the  nitrates,  in  raws  where  ground  waters 
are  used  for  the  purpose  of  feeding  boilers.  He  cites 
instances  where  the  use  of  well  waters  containing  relatively 
large  quantities  of  nitrates  resulted  in  rapid  corrosion 
of  boiler-tubes.— A.  S. 

Ot  rmiridal  action  of  metals  and  its  rrlaiion  to  the  production 
of  hydrogen  peroxide.  A.  ('.  Rankin.  I'roc.  Roy. 
Soa,  1910,  B  82.  7s  -87. 

Kvi'KRIMENTS  were  made  to  determine  the  cause  of  the 
germicidal  action  of  metallic  aluminium,  zinc,  and  copper, 
and  the  part  played  by  the  associated  hydrogen  peroxide. 
When  dean  strips  of  these  respective  metals  in  the  pure 
state,  are  placed  in  air-free  water  (."><l  grins,  of  metal  to 
160  cc.  of  water)  inoculated  with  the  B.  coli,  there  is  no 
reduction  in  the  number  of  organisms  nor  any  production 
of  hydrogen  peroxide  after  an  hour's  contact  ;  while  if 
ordinary  aerated  tap  water  be  used,  then  zinc  has  a  slight 
bactericidal  action.  When  air  is  bubbled  through  the 
inoculated  tap  water,  there  is  a  very  great  reduction 
in  the  numlier  of  organisms  after  one  hour  in  the  case  of 
each  metal,  and  with  increased  quantities  of  the 
metals,  complete  -sterility  could  bo  obtained.  There 
is  at  the  same  time  a  production  of  hydrogen  peroxide, 
except  with  copper.  The  amounts  of  the  metals  dissolved 
and  hydrogen  peroxide  formed  were  shown  in  themselves 
to  be  too  small  to  account  for  the  germicidal  action,  nor 
did  the  bubbling  of  air  alone  produce  it.  Therefore  the 
action  must  be  ascribed  to  the  presence  of  the  metal  and 
oxygen  together,  and  a  possible  explanation  is  that  the 
oxygen  is  dissociated  in  contact  with  the  metal,  some  of 
the  free  ions  acting  on  the  bacteria,  and  the  rest  forming 
the  hydrogen  peroxide,  or  combining  with  the  metal 
in  the  case  of  copper. — J.  H.  J. 

Microbes;       Action      of     ultraviolet      rays    un .       J'. 

(  emovodeanu    and    V.     Henri.      Comptes    rend.,     1010. 

150,  52—54. 
The  action  of  the  ultra-violet  rays  emitted  by  mercury 
lamps  has  been  tested  cm  a  I  arietj  of  bacteria  in  emulsions 
containing  from  10,000  to  100,000  per  cc.  The  bacteri- 
cidal action  of  the  ultra-violet  rays  decreases  moro  quickly 
than  the  square  of  the  distance  of  the  source  from  the 
bacteria.  A  220-volt  Coopei  Eewitl  lamp  is  5  times 
as  active  as  a  110- volt  lamp  when  close  to  the  bacteria. 
and  relatively  far  more  active  when  further  away. 
The  bactericidal  actiin  is  slightly  greater  when  the 
layer  of  emulsion  is  thicker.  Variations  in  temperature 
from  0°  to  55°  0.  have  no  effect,  and  des- 
truction of  the  bacteria  is  as  rapid  in  the  absence 
of  oxygen  as  in  the  air.  An  emulsion  made 
with  water  previously  exposed  to  the  rays  is  not 
more  sensitive  and  the  bactericidal  action  is  not  accelerated 
by  the  presence  of  traces  of  hydrogen  peroxide.  Different 
species  of  bacteria  vary  in  their  resistive  power  :  whereas 
B.  coli  is  killed  in  15 — 20  seconds.  B.  sublilis  requires 
\W  i>ii  -.-.  mid-  The  most  destructive  ot  the  ultra- 
violet  rays  are  those  possessing  a  wave-length  above  2800. 
Protoplasm  absorbs  ultra-violet  rays  of  wave-length 
above  2900  :  accordingly  it  is  the  rays  absorbed  by  the 
.  i  II  protoplasm  which  have  the  bactericidal  action. — E.F.A. 


Path 

Water;     Means   j"i    effecting   0  ■</ by 

Ozonair   Ltd,   and    E.    I..   Joseph,   i.ondou. 
i  D|     Pat.  27,226,  Deo.   15,  1908. 

THE  water  is   ~uppl>cd   through  an  atonn-ei     hi.    ihe    . 

pari  of  a  cylindrical  tower  and  then  falls  over  and  between 
mniilier  of  spherical  glass  balls  packed  in  ihe  middle 

' n  of  the  tower.    Thi  e   ball    are     npportod  on  a 

perforated  partition,  below  which  is  a  tank  as  which  the 

water  collects.  During  its  passage  down  the  tower, 
the  water  meets  and  is  mixed  with  a  current  ot  ozonised 
air  introduced  through  fine  nozzles  placed  below  the  surface 
of  the  water  in  the  tank  at  the  bottom  of  the  tower.    The 

apparatus  for  producing  the  ozonised  air  is  placed  outside 
the  tower  and  is  supplied  with  air  drawn  from  the  top  of 
i In  tower  by  means  of  a  pump.  Means  are  provided 
for  drying  and  cooling  this  air  before  it  enters  the 
ozonising  apparatus.  The  treated  water  leaves  the  tank 
by  means  of  a  siphon  outlet.-    W.  P.  S. 

Electrolytic  water-purifying  apparatus  and  metliod  of 
purifying  ivater  electrolylically.  H.  B.  Hart  maun, 
Aesignor  to  McDowell  Manufacturing  Co.,  Pittsburg, 
Pa.  U.S.  Pats.  943,187  and  043,188,  Dec.  14,  1909. 
(1)  Tiik  apparatus  consists  of  a  number  of  long  straight 
metallic  electrodes,  arranged  vertically  in  a  casing,  the 
water  to  bo  treated  being  caused  to  How  between  the 
electrodes.  The  inlet  for  the  water  is  at  the  top  of  the 
casing,  and  the  outlet  at  the  lower  end  ;  a  sludge  outlet 
is  also  provided,  and  the  inlet  and  outlets  arc  titted  with 
valves.  The  cross-sectional  area  of  the  passages  between 
the  electrodes  is  approximately  equal  to  t  he  cross-sectional 
area  of  the  inlet  and  of  the  outlet.  (2)  The  water  i- 
oaused  to  flow  downwards  between  the  electrodes  whilst 
an  electric  current  is  passed  between  the^  latter.  The  flow 
of  the  water  anil  the  electric  current  is  interrupted 
synchronously,  and  the  current  is  reversed  periodically. 
An  equal  quantity  of  current  is  caused  to  flow  between  the 
reversals,  notwithstanding  the  interruptions  in  the  flow 
of  the  water  and  current.  The  water  is  caused  to  pass 
rapidly  between  the  electrodes  while  the  current  is  flowing. 

— W.  P.  S. 

Liquids  in  filter  beds  ;    Automatic  process  of  treating 

and  un  tins  for  operating  the  same.     A.  G.  Leigh,  Chorley, 
Lanes.     Eng.   Pat.   7404,  Mar.   29,    1!K)0. 

Two  filter  beds  are  placed  side  by  side  and  separated 
by  a  partition  wall  having  orifices  at  its  lower  part  which 
permit  of  communication  between  the  filters.  The  floor 
of  each  filter  inclines  towards  the  dividing  wall.  The  water 
to  be  filtered  is  delivered  from  a  conduit  into  a  closed 
chamber  containing  a  valve  which  delivers  the  watel 
to  the  filters  alternately.  This  valve  is  operated  by  a 
float  in  a  chamber  at  the  end  of  the  filter  beds  and  in 
communication  therewith.  While  the  water  is  being 
delivered  to  one  filter,  the  connection  with  the  other  is 
cut  off;  the  water  passes  downwards  through  the  filter 
in  connection  with  the  supply  pipe,  then  through  the 
orifices  in  the  dividing  wall  and  upwards  through  the 
second  filter  bed.  As  the  water  rises  in  the  filter  beds, 
the  float  is  raise  el  and  passes  upwards  m  er  a  Ii n  er  operating 
the  valve.  When  the  water  has  risen  to  a  predetermined 
height,  both  filters  are  emptied  by  means  of  a  siphon; 
the-  float  then  falls  and  the  valve  delivers  the  water  on  the 

id  filter,  and  so  on,  so  that   the  water  alternately 

passes  downwards  through  one'  filter  and  upwards  through 
the  other.— W.  P.  8. 

Filter  beds  and  other  areas  ;    Apparatus  lor  automatically 

alternating   the    liquid   supply   to .     A.    G.    l-eigh, 

Chorley,  Lanes.     Kng.  Pat.   18,064,  Mar.  Jo.  1009. 

Two  siphons  are  placed  in  a  tank  in  which  accumulates 
a  definite  volume  of  liquid  to  be  delivered  to  separate 
filters  by  means  of  the  siphons.  An  air  dome'  is  placed 
over  the  enel  of  each  siphon,  and  a  small  pipe  leads  from 
each  dome  to  a  close  !  amber  also  placed  in  the 

tank.  The  ends  of  these-  pipes  reach  just  litlow  the  cover 
of  the  valve-chamber.     The  latter  contains  a  central  ro.1. 
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to  the  lo»cr  end  of  which  is  attached  a  float  ;  a-  the  liquid 
the  tank,  this  float  is  raised,  and   an  indiarubber 
imported  on  a  projection  on  the  central  rod 
the  air  pipes,  leaving  the  othei  open.     The  liquid 
in  the  tank  cannot  rise  it>  the  air  chamber  u 
with  the  pipe  which  is  dosed,  and  consequently  the  other 
giphon  discharges  the  liquid  from  the  tank  when  tl 
of  the  liquid  has   become  sufficiently  high.     When   the 
liquid  is  thus  run  off  from  the  tank,  the  float  falls,  and  a 
worm  and  bail  device  fitted  on  the  central  rod  causes  the 
latter  to  move  through  one  half-turn,  so  that   when  the 
float  next  rises,  the  other  ah  pipe  is  sealed  by  the  rubber 
pad    and    the   second    siphon    allowed    to    operate.     The 
worm  and  ball  device  only  turns  the  rod  during  the  down- 
ward  movement  of  the  latter. — \\  .  I'.  S. 


XX.— ORGANIC   PRODUCTS  ;    MEDICINAL 
SUBSTANCES;    ESSENTIAL  OILS. 

Horphine,   narcotine,  and  codeine;    Amount  of  .   in 

opium  preparations  of  the  [Dutch]  pharmacopoeia. 
M  van  de  Kreke  and  F.  Swart.  Pharm.  Weekbl.,  1909, 
^!;  through  Apoth.-Zeit.,  1909,  24.  973. 
I.N  order  to  obtain  comparable  results,  the  opium  em- 
ployed for  the  following  galenicals  was  dried  and  powdered. 
It  contained  4-84  per  cent,  of  moisture  :  14-70  per  cent, 
of  morphine  :    3-83  of  narcotine  :    and  0-75  of  codeine. 

Extract  of  opium  from  the  above  contained  2(i-7  per  cent. 
of   morphine.   3-16  of   narcotine.   and   1-321    of  codeine; 
these   figures   were  from  extract   evaporated  on  a  water- 
bath      When   evaporation   was  conducted   in    vacuo,   the 
morphine  content  of  the  extract  rose  to  27-67  per  cent. 
Tinrlnrc  or  opium  contained  1-36  per  cent,  of  morphine, 
0-34  of  narcotine.  and  0-03  of  codeine.     Tinct.  opn  crocata 
contained  1-61  per  cent,  of  morphine.  0-41  of  narcotine, 
and  0-06  of  codeine.     The  morphine  was  determined  by 
th.    method   of  the  Dutch  pharmacopoeia,  except  in  the 
r  i  a.  opii  crocata,  in  which  instance  the  sodium 
onate   was   omitted.     The  narcotine  was  determined 
by  the  following  modification  of  Van  der  Wielen  s  method. 
ed   for   several   hours   with   ten   times   its 
weight  of  7n  per  cent  alcohol  on  the  water-bath,  under  a 

condenser.  The  orginal  weight  is  then  made  up,  | 
and  30  grms.  of  the  filtrate  (=  3  grms.  of  opium)  are 
evaporated  to  a  Byrupy  consistence,  then  dissolved  in  a 
small 'quantity  of  water,  and  transferred  to  a  flask  :  120 
grms  of  ether  and  10  C.C.  of  1  :  10  sodium  carbonate 
solution  are  added,  and  the  mixture  is  frequently  shaken 
lourse  of  3  hours  j  3  grms.  of  powdered  tragacanth 
are  then  added  and  the  whole  is  set  aside  for  24  hours. 
The  ether  is  now  decanted  and  distilled  off,  and  the  residue 
is  taken  up  with  3  grms.  of  90  per  cent,  alcohol.  After 
Branding  24  hours,  narcotine  crystallises  out.  The  crystals 
are  washed  on  a  tared  filter  with  5  c.c.  of  90  per  cent, 
alcohol,  then  dried,  at  first  in  the  air,  and  finally  at  100  C. 
The  codeine  was  determined  bv  the  method  of  Van  der 
Wielen  (this  J.,  1903.  656).  For  determining  narcotine 
and  codeine  in  extracts.  3  grms.  were  weighed  off,  dis- 
solved  in  the  smallest  possible  quantity  of  water,  not 
exceeding  S  CC,  then  treated  as  above.  In  the  case  of 
the  tinctures,  30  grms.  were  evaporated  to  a  syrupy  con- 
sistence, then  similarly  treated. — J.  0.  B. 

Alkaloids  ■   Application  of  the.  Yolltard  method  to  the  deter- 
mination of  .     E.   Elvove.     J.   Amer.   Chem.  Soc., 

1910,  32,  132-139. 
Lbotjt  0-2  grm.  of  the  alkaloidal  Bubstar,  lived 

in  20  c  c.  of  4  per  cent,  hydrochloric  acid,  and  evaporated 
on  "the  water-bath.  The  "residue  is  evaporated  twice  with 
-,  <  c  of  alcohol.  The  residue  is  then  dissolved  in  10  c.c.  of 
water  and    titrated    with   alkali   soli  g    phcnol- 

phthalein  as  indicator.  From  this  the  approximate 
amount  of  acid  that  has  combined  with  the  alkaloid  may- 
be determined.  The  liquid  is  filtered  if  necessary  and 
the  precipitate  washed  free  from  chlorides.  Ine  filtrate 
and  wasi,  dified  with  nitric  acid,  and  excess  of 


standard  silver  nitrate  solution  added.  After  filtering 
off  the  precipitate,  tin-  excess  of  silver  nitrate  is  deter- 
mined by  means  of  Btandard  thiocyanate  solution,  using 
ferric  alum  as  indicator.  The  author  has  previously 
shown  that  the  method  can  be  applied  to  quinine,  quinidine, 
cinchonine,  cinohonidine,  and  strychnine.  In  the  present 
paper,  its  application  to  cocaine,  morphine,  codeine, 
narcotine,  atropine,  hydrastine,  pilocarpine,  and  brucine 
is  described. — F.  Shdn. 

Oentiopicrin ;   The  presence  of  in  Chlora  perfoliate. 

E.    Bourquelot   and   M.   Bridcl.   Oomptes   rend..    1910. 
150.  114-1  Hi. 

The  aqueous  extract  from  the  plant  was  treated  by  the 
method  of  Bourquelot  ( this  J..  1901.  1244)  with  invertase 
and  emulsin.  and  the  presence  of  the  glucosidc  was  thus 
established.  The  method  of  extraction  is  described.  In 
Chlora  perfoliata  the  gentiopiciin  seems  t:>  exist  alone,  while 
in  other  plants  of  the  gentian  family  it  is  generally  accom- 
panied by  other  glueosides.  The  quantity  present  is  about 
15  grms.  per  kilo,  of  the  fresh  plant  collected  in  August. 

— W.  H.  P. 

Essential  oil*  of  Mentha  arvensis,  var.  glabrnta.  Gray,  and 
Slum  cicutaifolium.  Qmel.  F.  Rabak.  Midland  Drugg. 
and  Pharm.  Rev..  1909,  43.  5—6.  Chem.  Zentr..  1909, 
1,  1237. 

Fkesh  Mentha  arvensis  plants,  collected  in  S.  Dakota, 
yielded  0-8  per  cent,  of  a  faintly  yellow  oil  with  an  odour 
resembling  that  of  peppermint.  The  oil  dissolved  to 
a  clear  solution  in  half  its  volume  of  90  per  cent,  alcohol. 
It  had  the  sp.  gr.  09267  :  nD=  +16°  27'  (100  mm.) ;  acid 
value,  2*6  ;  ester  value,  13-6;  ester  value  after  acetvlation, 
47. 

The  water-plant.  Sinm  cirntai  folium,  from  S.  Dakota, 
yielded  0-5  per  cent,  of  a  light-yellow  oil  with  an  odour 
resembling  that  of  cumin  oil.  The  oil  did  not  dissolve 
in  6  vols,  or  more  of  90  per  cent,  alcohol.  It  had  the  sp. 
gr.  0-8447  at  22°  C. ;  aD=  4-63°  40'  (100  mm.);  acid 
value,  0;    ester  value.   33.—  A.  S. 

Chamomile  oil.     C.  Hartwich  and  A.  Jama.  Apoth.-Zeit., 
1909,   24.  585—586.     Chem.  Zentr.,  1909,  2,   823. 

The  authors  prepared  separately  essential  oils  from  the 
Sowers  and  from  the  calicos.  Both  oils  are  very  viscous 
at  the  ordinary  temperature.  The  oil  from  the  flowers 
(yield,  0"35  per  cent.)  has  a  deep  blue  colour;  that  from 
the  calices  (yield,  0-51  percent.)  is  faintly  greenish,  but 
soon  become-  yellowish-green.  Both  oils  are  opticallv 
inaetive.     The  characters  of  the  two  oils  are  as  follow  s  : 


Sp.  gr.  at 
15'  C. 

i 

21               Saponification 

n   n                        value. 

Flower  oil    ...            0-954                  1-363734 
Calyx  oil    0-949                  1-363717 

V4-4 
33-7 

-A.S. 


Citral   in   lemon    extracts   and   lemon    oiU  ;    Determination 

of .     R.  S.  Hiltner.  J.   Ind.  Eng.  Chem.,  1909.  1, 

798—800. 

The  method  proposed  is  a  colorimetric  one  based  on  the 
fact  that  a  1  per  cent,  solution  of  m-phenylenediamine 
hydrochloride  in  50  per  cent,  alcohol  gives  a  clear  yellow 
coloration  with  citral  at  ordinary  temperatures.  The 
determination  is  performed  in  a  similar  manner  to  the 
ordinary  colorimetric  process,  90 — 95  per  cent,  alcohol 
in  the  ease  of  lemon  extracts,  and  50 — flO  per  cent,  alcohol 
in  Ihccase  of  terpenclcss  extracts,  being  used  for  adjusting 
the  volumes  of  the  liquids.  The  method  is  claimed 
to  be  more  accurate  than  the  magneta-sulphurous 
acid  process  (see  Chare,  this  J.,  )90<>,  1110),  since, 
under  the  experimental  conditions,  the  reagent  gives 
no  coloration  with  aee'aldehyde  or  eitronellal.  The 
method  fails  in  the  case  of  lemon  oil  which  has  become 
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niter.  .1    bj    oxidation,   the   coloration    produced    varying 
(rem   yellowish-green   to   greenish-blue   according   to   the 

... idation  ol  < ho  oil.      V.  S. 

l-Piium     and     its     transformation     into     dipentene.      W. 

iom      J.  Rura.    Phys.-<  I '..  -..  1900,  41.  996 

1004.     (In  in.  Zentr.,   1910,  1.  80, 

A  mis  1 1  i:i  "i  fi  i  pineni  ,  li I  all  ohol,  0*6  i 

oj  water,  and  1  c.c.  ol  2  i nt.  alcoholii   sulphurii   acid 

.1  to  boiling,  and  from  time  to  huh.  the  liquid, 
after  cooling  to  18  20  •'.  was  examined  polarimetri 
cally.  I'  was  found  that  the  optica]  activity  increased 
:iv  ,ti  first  and  then  toll  alowbj  to  aero.  After  2j  hi  urs, 
when  the  optical  activity  was  at  its  highest,  the  reai 
produot  contained,  in  addition  to  pinene,  a  compound, 
i  1ll,7in'..,H,,.    boiling    at     216      217    C  at    740  nun.; 

ip,  gr.,0-9010  at    17-5      4°C.j  nl»;s=l-4649;    laJD= 

88'9S°.  After  4  hours,  the  reaction  product  -till 
contained  this  compound,  l.ut  no  I-limonene  could  be 
detected,  ami  hence  the  author  is  unable  to  agree  with 
Plawitxki  that  the  latter  is  formed  as  an  intermediate 
produol  in  the  transformation  of  {-pinene  into  dipentene. 
It  was  observed  that  even  carefully  purified  pinene 
contained  small   quantities  of  fenchene.— A.  S. 


ICamphene.     P.    G 
1909,  41.  1004 


Dlubew.   J.    l!u--.    Phys.-Chem.    Ges., 
-1014.      Chem.  Zentr.,  1910,  1.  30. 

Hv  careful  fractionation,  followed  by  refrigeration  and 
crystallisation,  the  author  succeeded  in  isolating  i-camphene 
from  the  essential  oil  of  Siberian  fir.  The  hydrocarbon 
melted  at  .">u  ( '..  boiled  at  159  160  C,  and  had  the 
rotatory     power,     |"|i'  92*31   ■      By     heating    it     with 

acetic  acid  ami  dilute  sulphuric  acid  for  2 — 3  hours  at 
50s— 60  c.  isobornyl  acetate,  CB ..» 't  i«  K.'10H1T.  was 
obtained,  but  the  reaction  was  reversible. one-fifth  of  the 
camphene  being  found  unchanged  after  the  treatment. 
On  treating  the  traction  of  the  essential  oil  distilling  up 
to  17ii    ('..  directly  with  acetic  acid  and  dilute  sulphuric 

acid,  a  yield  of  57*9  | it.  of  isobornyl  acetate  was 

obtained,  and  from  the  mother-liquor,  after  saponification, 
some  i-camphenc  and  cymene  were  isolat  d. — A.  S. 

Amino-acids,  peptones,  hi,,!  proteins;  Catalytic  action 
in  effecting  certain  syntheses.  H.  1).  Dakin. 
.1.  Biol.  Chem.,  L909,  7.  49  56. 
Masy  condensations  between  aldehydes  and  acids  can 
be  made  to  take  place  at  comparatively  low  temperatures 
m  the  presence  of  such  substances  as  amino-acids,  peptones, 
or  proteins.  The  author  took  one  molecular  proportion  of 
malonie  or  other  acid  together  with  half  its  weight  of 
an  amino-acid  or  other  catalytic  substance,  the 
whole  being  dissolved  in  the  least  possible  amount  of 
water.  One  molecular  proportion  of  the  aldehyde  was 
then  added.  The  mixture  was  heated  to  either  100°  C. 
or  37°  C.  Good  yields  were  obtained  in  the  following  con- 
densations ;  fnrfuralmalonic  acid  from  furfural  and  sodium 
maloiiate  at  37°  C,  using  alanine  :  o-nitrocinnaniic  acid  from 
o-nitrobenzaldehyde  and  malonie  acid  at  100°  C,  using 
alanine ;  cinnamylidenemalonie  acid  from  cinnamic 
aldehyde  and  malonie  acid,  using  glycocoll,  alanine,  line  inc. 
aspartic  acid,  glutamic  acid,  arginine  carbonate,  or  pep- 
tone, each  at  37°  C.  ;  vanillidencdiaccto-acetic  ethyl 
ester  from  vanillin  and  acetoacetic  ester  at  60°  (_'.,  using 
arginine  carbonate.  —  1".  Shdh. 

Ketones;      Catalytic  preparation  of  aromatic  ■ .      J.   B. 

Scndercns.      Comptes    rend.,     1910,     150.    111—112. 
(Compan    this  J.,   1909,  489,  and   1910,    i 

The  author  now  finds  that  neither  benzoic  acid  nor  its 
anhydride  can  be  converted  into  benssophenone  by 
thoria  at  460  <'..  and  that  a  mixture  of  acetic  and  benxo  o 
and  acetophenone.  The  aceto- 
phenone  tends  to  predominate,  and  would  probably  be 
formed  almost  exi  lusively  if  the  acids  were  in  equimole- 
eular  quantities.  Such  a  mixture  is.  however,  not  easily 
manipulated,    as    it    is    difficult    to    keep    molten,  and    the 


high  tern] ary  f..i  t  be  n  ai  tion 

decomposes   the  ketones'    hence  it  ie  Battel   to 

less  than  two  oi  three  molecules  ol  acetic  aoid  to  one  of 

benzoic    acid.    Commercial    benzoii  aoid    react      quite 

n  adily    as    the    pure  and    a    varictj    of 

mixed  aliphat ic  ai i)   thus  be  pn  p 

irgi    quantitii   ,     W.M.I'. 

E.  de 
Stoei  klin.     Comptes    n  nd.,    1910,    150,   43 
iisi:  cubic  centimetre  or  less  i  I  the  liquid  ie  taken,  unci. 
i.nniU  at  id  wit  h  ai  i  tic  en  id  .  or,  ii  w  id,  it  i    madi  all 
neutral   to   phenolphthalein.    Two  drops  of  a   Bolution, 
made  by  adding  a  ferric  salt  to  b  solution  with 

quinol  (hydroquinone)  and  diluted  to  contain  I  mgrm. 
of  iron  per  c.c,  are  then  added,  followi  d  immi  diatelj  bj 
four  drops  of  hydrogen  peroxide  solution.    After  slinking  for 

a  few  seconds  a  small  quantity  ol  losanilitie  hi-ulphito 
solution  is  next  added.  If  alcohols  were  originally  present,  a 
more  or  less  intense  violet  coloration  is  produced  by  the 
aldehyde  formed  by  the  peroxydase  system  (see  tins  .).. 
1909,  111.  327)  acting  on  the  alcohol.  The  test  is  repeated 
using  a  solution  containing  1  mgrm.  of  iron  per  c.c.  made  by 
adding  a  ferric  salt  to  a  3  per  cent,  aqueous  solution  of 
tannin.  A  positive  result  indicates  a  monohydric  alcohol 
belonging  to  one  of  the  first  four  members  of  the  fatty 
series.  If  the  test  liquid  be  lirst  boiled  to  expel  volatile 
alcohols  and  still  shows  the  above  reaction,  the  presence 
of  glycerol  is  indicated.  The  test  may  be  applied  directly 
i.i  detect  alcohols  in  many  pharmaceutical  or  physiological 
preparations;  in  some  eases  it  is  advisable  to  distil  these 
and  apply  the  test  to  a  few  drops  of  the  distillate. — E.  F.  A. 

Alcoholic  solutions ;  Specific  gravities  of *-.     I-  Mixtures 

of  methyl  alcohol  and  water.     A    Doroszewski   and   M. 
Boshdestwenski.     .1.     Ruse.     Phys.-Chem     Ges.,     1909, 
41.  977—996.     Chem.  Zentr.,  1910,  1,  154—155. 
Tiik  authors  determined  by  means  of  two  different  pykno- 
meters  the  specific  gravities,  ai  15     15    C,  oi  25 
mixtures  of  carefully  prepared,  anhydrous  methyl  alcohol 
this  .1..   I ',1(12.  721)  ;    l'.Mlti.  1172)  and  water.      From  the 
data  thus  obtained,  the  average  values  given  in  the  follow- 
ing table  were  calculated  by  two  different   interpolation 
methods.     The   percentages    of    methyl    alcohol    are    by 
weight. 


Methyl 

S)i.  nr.  at 

Methyl 

Sp.  ttr.  at 

Methyl 

Sp.  pr.  at 

alcohol. 

15-715"  C. 

alcohol. 

15°/15*C\ 

alcohol. 

is  ywe 

per  cent . 

II 

per  cent 

percent. 

1-00000 

34 

0-94817 

88 

0-88048 

1 

0-99814 

35 

0-94653 

69 

0-87816 

0-99630 

36 

0-94487 

70 

0-87584 

:t 

0-99157 

3  7 

0-94319 

71 

0-87847 

4 

0-99285 

38 

0-94149 

72 

0-87109 

5 

0-99116 

39 

0-93976 

7:; 

0-86868 

6 

n-9s9.'.n 

40 

(1-938112 

n 

0-86622 

7 

Il-'.is7s7 

41 

0-93625 

75 

0-86376 

8 

ft.  88633 

42 

11-93447 

76 

0-86126 

9 

0-99480 

4;: 

0-93266 

77 

0-85876 

111 

0-98327 

44 

0-93082 

7s 

0-85626 

11 

0-98179 

45 

0-92896 

79 

0-S      74 

12 

0-98031 

46 

0-92708 

30 

IS 

0-97887 

47 

11-92517 

81 

14 

0-97745 

4  s 

- 

0-84610 

15 

0-97603 

49 

0.921  a 

83 

0-84848 

10 

0-97482 

50 

0-91932 

84 

17 

11-97322 

:.t 

0-91733 

85 

IS 

0-97181 

52 

0.91531 

0-83548 

19 

0-97040 

53 

-' 

0-83280 

20 

II-9I.S99 

54 

-- 

21 

0-96758 

55 

89 

0-82740 

22 

0-96617 

56 

90 

23 

0-96476 

57 

91 

24 

58 

25 

59 

0-90075 

93 

26 

0-98047 

80 

0-89859 

94 

27 

61 

U-81070 

_- 

62 

0-89419 

£9 

0-8  ,601 

97 

0-80498 

30 

0-95449 

64 

0-80213 

31 

0-95296 

• 

0-88510 

100 

0-79647 

': 

0-8S280 



See  alsothia  J.,  1888.  510,  581        \   S. 
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Fatly  alcohols  and  u-ater  ;  Specific  heals  of  mixture*  of . 

A      IVroszewski.     J.    Russ.    Phys.-Cbem.    Gcs..     1900, 
41    958—077.     Cham.  Zentr.,  1910,  1,  156—157. 

Tin:  author  has  determined  the  specific  heats  of  mixtures 
of  methyl,  n- propyl.  iVopropyl,  and  i.«obutyl  alcohols  with 
water.  Corresponding  results  for  mixtures  of  ethyl 
alcohol  ami  water  have  been  given  previously  (see  this  J., 
The  results  are  given  in  tables,  those  for 
mixtures  of  methyl  alcohol  and  water  over  the  interval, 
1-  to  100"  C.  being  as  follows  :— Pure  methvl  alcohol. 
81  :  90-01  per  cent  methyl  alcohol.  0-7200;  80  per 
cent.,  o  7744  ;  69-00,  0-8287;  60-08,  0-8689;  49-98, 
0-9162;  40,  0-0542;  30-02,  0-0871;  24-08,  1-0001; 
80,  L-0021;  ir.nl.  10065;  1001,  1-0114;  5  per  cent. 
methyl  alcohol.   10085  ;    water.   1-0060.— A.  S. 

Ammonium  beugoatt  ;  [17.8.]  pharmacopoeial  teste  for  — — . 
1  Seidell  and  G.  A.  Menge.  Amer.  J.  Phariu..  1010, 
82.  12—20. 

Tm:  litimis  test  for  the  presence  of  free  acid  and  the 
so-i  ailed  melting  point  test  air  shown  to  be  valueless. 
The  quantitative  determination  of  ammonia  i>  suggested 
for  adoption  in  the  following  terms.  About  0-5  grm. 
dissolved  in  water  and  made  alkaline  with  50  c.c.  of 
-V  10  sodium  hydroxide  solution,  is  distilled  into  50  c.c. 
of  .V/10  sulphuric  acid  solution.  The  excess  of  this  acid 
remaining  after  the  distillation  is  completed  should  require 
not  more  than  141  c.c.  of  iV/10  solution  of  ammonium 
hydroxide   with  cochineal   indicator. — J.  O.  B. 

Patents. 

Colloidal  substances  ;  Process  /or  the  preparation  of in 

cither  a   liquid  or  gelatinous  condition.     T.    Svedberg. 
Fr.  Pat.  403,592,  June  2,  1909. 

The  process  claimed  is  specially  applicable  to  organic 
substances  such  as  waxes,  hydrocarbons,  alcohols,  fatty 
acids,  fats.  &c.  It  consists  in  dissolving  the  substance 
in  a  suitable  volatile  solvent,  heating  the  solution,  and  then 
introducing  the  solution  gradually  into  a  heated  dispersing 
medium,  in  which  the  substance,  in  the  crystalline  foim. 
is  insoluble.  The  volatile  solvent  is  removed  from  the 
colloidal  solution  by  heating.  By  adding  a  protective 
colloid  to  the  solution,  and  then  evaporating,  the  substance 
may  be  obtained  in  a  dry  soluble  form  ;  or  by  adding  to  the 
solution  an  electrolyte,  it  may  be  obtained  in  the  eel  form. 
To  obtain  a  colloidal  solution  of  wax.  for  instance,  this  is 
dissolved  in  alcohol,  and  the  solution  is  heated  nearly 
to  the  boiling  point  of  the  solvent,  and  added  gradually  to 
boiling  water.  When  the  colloidal  solution  is  of "  the 
desired  concentration,  the  addition  of  the  alcoholic  solution 
of  the  wax  is  stopped,  and  the  aqueous  solution  is  kept 
boiling  until  quite  free  from  alcohol. — A.  S. 

Hydrocarbon  mixtures  containing  sulphur  compounds; 
Process  for  the  manufacture  of from  fossils  con- 
taining sulphur,  such  as  ichtht/ol  shales.  N.  Zwingauer 
Ger.  Pat.  216,908,  June  14,  1007. 

The  process  claimed  consists  in  the  distillation  of  the 
shales  under  diminished  pressure  in  a  current  of  super- 
heated steam.  In  this  way  a  thick  brown  oil  of  sp.  gr. 
1000,  and  with  only  a  faint  odour,  is  obtained,  which  can 
be  readily  sulphonated.  yielding  produots  of  higher 
therapeutic  value  than  so-called  ichthyolsulphonic  acid 

— A.  S. 

Preparation,     oliibh     in    water,    from    Peru   balsam    and 

formaldehyde  ;  Process  for  obtaining  a .     O.  Bomer 

Ger.   Pat.  217.189,  March   19.   1909.     Addition  to  Ger 
Pat.  208,83.'!.  July  28,  1906. 

The  preparations  obtained  by  the  process  described  in  the 
chief  patent  (this  J.,  1909,  674)  separate  into  two  layers 
when  kept  for  a  long  time.  According  to  the  present 
patent,  this  is  prevented  by  replacing  a  portion  of  the 
alcohol  by  glycerin.  1'or  example.  50  grms.  of  glycerin 
and  50  grms.  of  90  per  cent,  alcohol  are  added  to  50  c.c. 
of  potassium  hydroxide  solution  of  42°  B..  then  100  grms. 


of  Peru  balsam  are  intioduced,  and  the  whole  is  heated 
for  several  hours  at  60c  C.  whilst  gaseous  formaldehyde 
is  led  in,  the  treatment  being  continued  until  the  product 
forms  a  clear  solution  with  water.— A.  S. 


XXI.     PHOTOGRAPHIC       MATERIALS       AND 
PROCESSES. 

Patents. 

Photographs  in  colour;    Printing  on  paper  of .     Soc. 

Anon.    La    Photographie    des    Couleurs,    Antwerp,    J. 

Suit,    Wyneghem,    and    E.    Bastvns,    Antwerp.     Eng. 

Pat.  27,687,  Dec.  10,  1908. 
Successive  printings  are  made  from  three  negatives, 
made  by  the  three-colour  process,  on  a  single  paper  basis. 
This  is  prepared  by  first  impregnating  a  sheet  of  moist 
paper  with  gum  solution,  drying,  and  coating  with  the 
usual  ferro-prussiate  sensitising  solution,  when  the  blue 
negative  is  printed  on  ;  it  is  then  sensitised  in  the  usual 
manner  with  bichromated  gum  for  the  yellow  and  red 
printings.  The  first  treatment  with  gum  solution  of 
suitable  strength  ensures  that  the  paper  shall  have  the 
same  dimensions  for  the  first  printing  as  for  the  other  two. 

— T.  F.  B. 

Chromatt  glut  pictures  on  metal,  porcelain,  glass,  and  other 
bodies  impermeable  to  water  ;  Method  of  producing  — ■ — . 
A.  Hans.  Berlin.     Eng.  Pat.  7800,  April  1,  1909. 

See  Ger.  Pat.  212.764  of  1908  ;  this  J..  1909,  1006.  A 
composition  consisting  of  400  parts  of  fish  glue,  50  parts 
of  ammonium  bichromate,  about  50  parts  of  pigment, 
and  1000  parts  of  water,  is  claimed. — T.  F.  B. 

Colour  photography  ;    Process  of  making  screens  for . 

C.  Spath.  Steglitz.  Assignor  to  Act. -Gcs.  f.  Anilinfabr., 
Berlin.     U.S.  Pat.  946,470.  Jan.  11,  1910. 

See  Eng.  Pat.  3601  of  1909  ;   this  J.,  1909.  1327—  T.F.B. 


XXII.— EXPLOSIVES  ;    MATCHES. 

French   service   powder  "B";    The  stability  of  the . 

L.  Lheure.     Mem.  des  Poudres  et  Salpetres,  1909 — 1910. 
15,  1—34. 

In  March  1907  a  disastrous  explosion  took  place  on  board 
the  French  battleship  Jena  in  Toulon  harbour.  As  the 
result  of  an  enquiry  by  a  special  commission  the  explosion 
was  attributed  to  spontaneous  decomposition  of  the  French 
service  powder  "  B."  The  experiments  detailed  in  the 
present  work,  although  carried  out  in  1905,  have  only 
now  been  published.  The  greater  number  of  the  powders 
experimented  with,  had  been  manufactured  in  1902. 
The  French  service  powder  "  B  "  is  a  pure  nitrocellulose 
powder,  gelatinised  with  a  mixture  of  ether  and  alcohol, 
and,  in  certain  circumstances,  amy]  alcohol  is  added  as 
a  stabiliser.  The  samples  were  submitted,  for  prolonged 
periods,  to  continuous  heating  under  varying  conditions. 
12  grms.  of  powder  were  placed  in  tubes  of  16  mm.  dia- 
meter, with  walls  2  mm.  thick.  A  wad  of  unravelled 
silk,  weighing  from  2-5  grms.  to  3  grms.,  was,  in  some  of 
the  experiments,  placed  in  the  tubes  about  2  cm.  above 
the  powder.  Vieille's  work  has  shown  that  silk  has  a 
very  strong  affinity  for  oxides  of  nitrogen.  The  powder 
in  the  heated  tubes  was  in  some  cases  freely  exposed  to 
the  air,  whilst  in  others  it  was  contained  in  tubes  drawn 
out  to  a  fine  point,  leaving  only  a  very  narrow  channel 
for  access  of  air.  In  other  experiments  the  tubes  were 
sealed  up  after  being  filled  either  with  air,  carbon  dioxide, 
or  nitrogen.  In  all  cases  the  samples,  before  being  sub- 
jected to  long  periods  of  heating,  were  submitted  to  the 
Vieille  test — the  French  service  test.  This  is  carried 
out  by  heating  the  powder,  in  contact  with  standard 
blue  litmus  paper,  in  glass  cylinders  provided  with  well- 
fitting  stoppers  clamped  down.     The  tubes  are  kept  at 
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i  constant  temperature  si  1 10  I '..  and  the  number  of  boon 

taken  i<>  completely  redden  the  litmus  paper  is  noted. 

The  sample  is  then  removed,  plaoed  in  another  cylinder 

wit  Ii  fresh  litmus   paper,  and  the  process  repeated  until 

i  period  trf  less  than  one  hour  is  taken  to  redden  the  litmus 

paper.     The  nunibei  of  hours  of  the  preceding  teste  are 

then  added  together  and  this  number  is  taken  as  the  G  [ure 

oi    merit    for  the  Vieille   test,      The  larger  this  figure,    the 

i  bility  of  the  powder  ooni  idered  to  be 

Continuous  heating  at  110    ('.     In  all  eases  (he  sample.* 

of  powder  had,  la-fore  heating,  a  Vieille  test  of  approxi- 

matel]   60  hours.     After  heating  continuously  for  40  to 

60  hours  in  open  tubes,  the  test  bad  fallen  vor%  consider- 

ably:    in  the  greater  number  of  instants  to  about  li 

hours.     The  same  result  was  obtained  when  the  open  tubes 

contained  either  a  layer  of  diplionylnrca  t  ;i   wad  of  silk. 

The  same  samples  of  powder  sealed  u|i  in  tithes  containing 

air.  showed  lietter  tests  (23  hour.- 1  at  the  end  of  t hi-  same 

time  ol  heating;    whilst   the  most   satisfactory    tests  (.'So 

hours)  were  obtained  when  a  wad  oi  silk  was  plaoed  in 

tuhes   which   had    la-en  sealed   up  with   air   present.      The 

content    of  nitrogen   in  the   powders   was  originally   about 

12-7  per  cent.     After  heating  it   had  fallen  to  between 

12-3  and  12-5  per  cent.  The-  loss  of  weight,  (moisture 
and  solvent)  in  the  open  tubes  WBS  about  ."•  to  6  per  cent.. 
whilst  in  the  closed  tubes  it  was  only  about  2  per  cent. 

Continuous   healing   at   76°  G     Heating  was  continued 
for  some  -10  days,  and.  under  these  conditions,  the  Vieille 
test  which  was  originally  SO  hours,  dropped  to  half  an  hour 
in  the  case  of  the  powder  in  the  open  tubes,  whilst  with 
the  same  powder  enclosed  in  sealed  tubes  containing  a  wad 
of  silk,  no  alteration  was  observed  after  the  same  period 
of  heating.     Powder  heated  in  the  tubes  drawn  out  to 
a  tine  point,  even  when  containing  wadR  of  silk,  gave  practi- 
cally the  same  Vieille  test  as  that  heated  in  tubes   freely 
open  to  the  air.     The  same  sample  of  powder,  even  after 
60  days  heating  in  sealed  tubes  in  the  presence  of  air, 
nitrogen,    carbon   dioxide,    and   silk    wads   did   not   alter 
in  its   behaviour  in  the  Vieille  test.     The  nitrogen  content 
in  the  samples  heated  in  the  open  tubes  had  fallen  front 
1J-7  to  9  per  cent.,  and  the  samples  had  lost  about  20  per 
cent,    in   weight.     It   was  also   found   that   the   ballistics 
of   the   powder   from   the   sealed    tubes   had    not   altered 
appreciably,  and  that   the  internal  pressure  in  the  tubes 
was   relatively  small.     Powder  in  tubes  drawn  out  to  a 
fine   point,  and  containing   diphenvlurea,  behaved  in  the 
same  manner  as  in  the  open  tubes,  in  that  the  Vieille  test, 
at  the  end  of  38  days,  fell  to  about  half  an  hour.     The 
general  conclusions,  arrived  at  as  the  result  of  133  com- 
parative    experiments,     were     as     follows: — The     French 
service  powder  "  B  "  from  the  point  of  view  of  chemical 
stability,  as  determined   by   the   Vieille  test,  deteriorates 
very  considerably  when  heated  at  either  75s  0.  or  110°  C.    j 
in  open  tubes.     The  same  powder,  however,  after  heating 
in  scaled  tubes  in  an  atmosphere  of  air,  nitrogen,  or  carbon 
dioxide,  and  with  a  wad  of  silk  present,  withstands  this 
treatment   for  considerable  periods  without  deteriorating 
in  chemical  stability,  as  determined   by  the  Vieille  test. 
A  certain  amount  of  decomposition,  however,  undoubtedly 
goes  on,  seeing  that  there  is  a  drop  in  the  percentage  of 
nitrogen,   and   the  dark   coloration   of   the   wad    of    silk 
shows  that  it  has  been  attacked   by  oxides  of  nitrogen. 
The  internal  pressure  in  the  sealed   tubes  after  80  days 
at  7SC  C.  was  not  greater  than   1   kilo.     In  the  case  of 
sealed  tubes  heated  to  110°  CL,  the  pressure  developed 
was,  in  course  of  time,  sufficient  to  burst  the  tubes.     An 
investigation   was  carried  out  to  determine  whether  the 
more  satisfactory  results,  as  regards  stability  of  powder 
heated  in  sealed  tubes  when  compared  with  open  tubes, 
were  due  to  pressure  or  to  the  traces  of  solvent  retained 
in  the  powder  after  manufacture.     The  tubes  used  for  the 
experiments  had  a  small  side  tube  leading  to  a  U-tubc, 
the  latter  being  placed    in    a    freezing  mixture  so  as  to 
condense  the  solvent  ;  or,  in  some  instances,  being  charged 
with  sulphuric  acid  to  absorb  the  solvent.     Coruparati\o 
tests  in  open  tubes  were  carried  out   in  the  same  bath. 
In    three    comparative    experiments    samples    of    powder 
having  an  original  Vieille  test  of  SO  hours  were  heated  under 
the  above  conditions  for  60  to  70  hours  at  100°  C.     It  was 
found  that  the  Vieille  test  at  the  end  of  this  time  was, 


in  both  instances,  practically  the  same  ;  on  the  average 
17  hours.  This  showed  that  the  removal  of  the  solvent 
had  caused  the  powder  to  decompose  more  rapidly.  Wad 
of  silk  sit  mated  with  ether  and  wi'h  a  mixture  of  ether  and 
alcohol,  and  also  with  amyl  aloohol,  were  introduced 
into  the  tubes.  Alter  72  bouts  of  beating  the  beneficial 
effect  of  tho  presence  of  these  solvents  in  preventing 
deterioration  was  very  apparent.  The  author  oonsidei 
that  the  mark,  .1  deterioration  in  the  ihomii  'I  tabilitj 
of  powder  on  being  heated  in  oj.cn  tubes,  compared  with 
sealed  tubes,  was  due.  in  the  fol  met   ease  .  to  i  ■  D  itjon 

of  solvent,  which  left   the  powder  in  a   porous    condition, 

greatlv  i derating   the  rate  oi  decomposition. 

a  u.  WcD. 

French  tervia   /initlcr  "  B"  ;    Decomposition  of by 

h  at.  M.  G.  Patart.  .Mem.  des  Poudn  el 
1909—1910,15,39—51. 
8q  different  samples  of  powder  were  seleoted  for  these 
experiments.  Two  of  the  samples  had  been  manufactured 
in  ISSOand  were- about  live  years  old.  At  the  time  of  the 
experiments  they  gave  an  inferior  Vieille  test.  The 
other  four  samples  were  of  recent  manufacture  and  < 
tanied  amyl  alcohol,  in  varying  proportions,  up  to  2  per 
cent.  The  samples  u,ic  heated  continuously,  for  1400 
hours  in  all,  to  110  ( '.  in  open  copper  capsule-.  The  loss 
in  weight  was  determined  every  SO  hours.  This  loss,  during 
the  second  50  hours  of  heating,  varied  in  the  different 
samples  from  11  to  1-9  per  cent.,  and  increased  to  a  maxi- 
mum as  shown  in  the  following  table.  Prom  the  maximum 
point,  the  loss  fell  gradually  to  between  0-55  and  0-9  per 
cent.,  for  the  last  50  hours  of  heating. 


Maximum 

Maximum 

loss  attained 

Total  per- 

Sample. 

percentage 
loss  in  50 

centage  loes 
after  1400 

hrs.  heating. 

1 1  r  -  heating. 

5    years    old    (inferior 

hours. 

Vieille  test!    

7-3 

200—250 

57-8 

5    years    old     (inferior 

VielUe  test)    

7-3 

250—300 

80-5 

6-0 

300—400 

59-3 

5-0 

350—400 

56-2 

5  years  old  treated  with 

amvl  alcohol   .... 

4-7 

400—450 

59-2 

New      powder      treated 

with  amyl  alcohol 

6-2 

300—350 

58-0 

Another  series  of  similar  experiments  on   i>owder  of 
recent  manufacture  showed  the  relationship  between  the 
loss  of  nitrogen  in  the  nitrocellulose,  and  the  loss  in  weight, 
of  the  powder.     The  loss  of  weight  during  the  first  100 
hours  of  heating  was  3-5  per  cent.     It  rose  to  a  maximum 
of   11-43  per  cent,  after  400  to  500  hours  and  fell  to  a  mini- 
mum of  1-3  per  cent,  after  1300  to  1400  hours,  when  the 
experiment  was  discontinued.     The  total  loss  in   weight 
had  then  risen  to  b5  per  cent.     When  the  experiment  was 
concluded,    the  nitrogen  in   the   powder  had  fallen  from 
1205  to  about  5  per  cent.     Samples  of  guncotton  were  also 
subjected   to   the   same   treatment.        In  one  instance   a 
sample  lost  8-2  per  cent,  in  weight  after  860  hours  continu- 
ous  heating  at  110°  C,  and  the  nitrogen  content  had  fallen 
from  13-1  to  12-3  per  cent.     Other  experiments  on  powder 
were  carried  out  in  stoppered  tubes  similar  to  those  used 
for  the  Vieille  test.     In  these  experiments  the  heating  was 
not  continuous.     The  tube  was  usually  heated  at  110°  C. 
for   10   hours,   and    then    allowed    to    cool    down    for    14 
hours  before  being  heated  again.     Ked  vapours  appeared 
in  the  tubes  after  heating  for  between  40  and  50  hours, 
and  the  samples  had  lost  about  4  to  7  per  cent,  in  weight. 
From  this  point  the  loss  in  weight  increased  very  rapidly 
and  had  risen  at  the  end  of  100  hours  heating  to  from  30  to 
37  per  cent.    The  action  of  the  acid  products  of  decomposi- 
tion  was  undoubtedly  the  determining  factor  in  accelerating 
composition. — G.  \V.  Mi  D. 

Guncotton  and  the  French  service  powder  "  B  "  ,•    Denitra- 

tion  of .     P.  Vieille.  Mem.  des  Pcudres  et  Salpetres, 

1909—1910,  15.  61—70. 
A  sample  of  Slow-market  guncotton  manufactured  in  1887 
was  found,  after  21  years  storage,  in  a  loosely  stoppered 
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flask  in  the  Frvnch  Government  explosives  laboratorv, 
to  have  an  Abel  heat  test  of  over  20  nuns,  ami  a  Vieille 
test  a:  HO'  i'.  oj  oyer  7  hours.  The  nitrogen  content  was 
1266  per  cent.  Although  no  records  were  in  existence 
c  content  of  this  particular  -ample  when 
.  tin-  author  concludes  that  it  »  ly  the 

e    as  that  it  guncotton  then  being  i  red  in 

France    ami   that   no  appreciable  drop  in   nitrogen   had 
taken   place   during   21    yea 
1t>  i  owder  which  had  bi 

in  loosely  stoppered  bottles,  and  also  in  Basks  filled  with 
water,  showed  no  decrease  in  nitrogen  content.  Two 
samples  of  powder  were  tested  at  the  end  of  II  years. 
The  one  had  been  kept  in  the  laboratory  magazine,  the 
other  had  been  for  several  years  in  a  magazine  in  Algiers. 
They  both  had  practically  the  same  Vieille  test  about  5 
hours)  and  a  nitrogen  content  of  12-48  per  cent.  The 
sample  from  Algiers  contained  1-02  per  cent  of  solvent, 
the  other  0-35  per  cent.  In  neither  ease  had  the  nitrogen 
content  fallen  to  an  extent  greater  than  01  per  cent. 
Experiments  were  carried  out  with  samples  of  powder 
stored    under   the    following   conditions  :-— 1 1)    Magazine. 

12)  Freely  exposed  in  a  bag  to  all  conditions  of  weather. 

13)  Buried  half  a  metre  in  damp  earth.  (4)  Buried  in 
damp  sand.  (5)  Buried  in  damp  hav  and  placed  in  a 
cellar.  The  samples  were  submitted!  annually,  to  the 
Vieille  test  during  7  years.  The  whole  of  them,  originally, 
gave  tests  between  50  and  55  h<urs.  Alter  one  vear  they 
gave,  variously,  values  ranging  from  38  to  45  hours!  At  the 
end  of  7  years  the  magazine  sample  gave  a  test  of  43  hours ; 
the  sample  exposed  to  all  conditions  of  weather.  35  hours  ; 
those  in  damp  earth  and  sand.  29*  hours  ;  and  the  sample 
in  damp  hay,  17i  hours.  The  nitrogen  content  of  all  the 
samples  was  practically  the  same  (12-5  per  cent.),  whilst 
the  residual  solvent  varied  from  1-59  to  1-82  per  cent. 
The  author  concluded  that  guncotton  can  be  stored  for 
some  20  years  without  loss  0f  nitrogen  and  that  gelatinised 
nitrocellulose  powder  can  be  stored  for  a  similar  period 
with  a  very  small  decrease  in  the  percentage  of  nitrogen, 
although  the  stability,  as  determined  bv  the  Vieille  t.  -t. 
may    have    fallen    to    a    very    low    limit.— (..  \V.  MrD. 

French    -  Vr  •'£•',     Denitratioi    ..<   dry 

nnd>r  the  influence  of  high  temperature*.     [Significanc 
ch  service  VieiUe  test.]     P.  Vieille:     Mem.  des 
Pondres  et  Salpetres,   1909—1910.  15.  71—88. 

S  i:.m i  i  -  of  guncotton  were  heated  in  well-stoppered  tubes 
at  108-5  G  until  a  piece  of  blue  litmus  paper  in  the  tube 
was  reddened.  The  tube  was  then  allowed  to  cool, 
fresh  htmus  paper  was  introduced,  and  the  process  repeated. 
I  nder  these  conditions,  the  nitrogen  content  of  a  sample 
of  guncotton  fell  from  12-85  to  12-37  per  cent,  after  361 
hours  of  non-continuous  heating,  or  an  average  loss  of 
0-0013  per  cent,  of  nitrogen  per  hour  of  heating— a 
figure  representins:  the  normal  loss  sustained  by  guncotton 
under  the  conditions  of  the  service  test.  Samples  of 
service  powder,  with  Vieille  tests  ranging  from  half  an  hour 
to  over  100  hours,  were  examined  as  to  their  nitrogen 
content  before  and  after  being  submitted  to  the  test 
The  original  content  of  nitrogen  varied  from  12-36  \o 
12-65  per  rent.  In  the  case  of  a  powder  with  only  a  half 
hour  ,  ieiUe  test,  the  sample  had,  during  this  period  of 
heating,  lost  0-075  per  cent,  of  nitrogen.  During  a  5-hour 
Vieille  test  the  loss  was  0-11  per  cent.  ;  24  hours  test  0-1 
per  cent  :  62  hour-  test.  0-3  per  cent  ;  whilst  during  the 
longest  Vieille  test  (102  hours),  there  was  a  loss  of  0-9 
p-r  cent,  of  nitrogen.  Further  experiments  on  powders 
with  a  test  of  over  100  hours  showed,  as  an  average  of  a 
considerable  number  of  testa,  that  0-51  percent  of  nitrogen 
was  lost  in  the  first  50  hours  and  a  total  of  0-91  per  cent 
tie  end  of  100  hours.  In  the  Vieille  service  test  the 
denitrarjon  of  the  powder  is  proportional  to  the  length  of 
the  test  and  is  approximately  a  loss  of  0-009  per  cent  of 
nitrogen,  for  every  hour  of  heating,  during  b  test  of  100 
hours  and  the  significance  of  the  '■  the  power 

of  the  powder  to  reduce  the  oxides  of  nitrogen  produced 
by  the  decomposition  of  the  nitrocellulose.  The  same 
proportional  drop)  in  the  percentage  of  nitrogen  was  also 
obtained  on  powders  with  a  Vieille  test  of  100  hours  when 
the  samples  were  heated  either  in  tubes  closed  at  one  end 


.".   '"    \  -tntes.     Experiments  on  continuous  heating  at 
..>  L.  showed  that  as  regards  decrease  in  nitrogen  content 
ot  the  powder,   one  day's   beating   at    75   C.  is  rouehlv 
equivalent    to   one   hours   heating   at    110°C     When  a 
powder,  either  owing  to  prolonged   Btorage  or  previous 
Heating,  has  reached  a  point  where  it  gives  a   Vieille  test 
ot  under  one  hour,  further  beating  at  75'  <  \  causes 
adorable  increase  in  the  rate  of  the  daily  percentage  loss 
ot   nitrogen.     Certain    powders    of    recent    manufacture 
(AM?),    have   not    this   disadavantage.     Experiments  on 
healing    guncotton    and    powder    eontinuou,lv    at  40°  C 
for  periods  ranging  from  5  to   10  years,  showed  that  the' 
loss  of   nitrogen   per  month   of  heating  was,  on  the  aver- 
age, about  0-006  per  cent  for  the  powders,   but  less  for 
guncotton  itself.     It  is  considered  that  at  20°-— 25°  C   the 
loss  of  nitrogen   per  year  would   probably   be  equivalent 
to  that  obtained  per  month  at  40°  C.    The  following  general 
conclusions  are  drawn.     The  action  of  heat  alone  upon 
guncotton  and  the  French  service  powders  produces  a  slow 
denitntication,    the   rate   of   change   increasing    regularly 
with   increase   of   temperature.     For   the   service   powder 
B      this  loss  of  nitrogen  is  equivalent  to  0-006  per  cent 
?^0llLat   'WC-per  day  at  75°  C.  and  per  month  at 
40   I .      Phis  rate  is  only  true  for  the  powder  "  B  "  within 
the    innts  of  the  time  of  heating  correspondinc   to   the 
V leille  test  at  110°  C.     Experiments  at  75°  C.  showed  that 
the   powder.    "AM,,"    when    heated    beyond    the    period 
corresponding  to  the  Vieille  test,  had  a  rate  of  loss    of 
nitrogen   four   to    six    times    the    normal    amount.      The 
powder.  AM8.  however,  when  heated  for  300  days  at  75°  C, 
beyond  the  period  determined  bv  the  Vieille  test,  showed' 
practically   no   increase  in  the  "rate  of  loss  of   nitrogen. 
The  Vieille  test  is  not  significant  either  of  the  commence- 
ment of  deterioration  of  a  powder,  or  of  equal  degrees  of 
deterioration,  but  solely  of  the  limit  to  which  a  powder 
can   he  heated   with   an   approximately  constant   rate  of 
loss  of  nitrogen  during  equal  jieriods  of  time.     Beyond  this 
point  a  greatly  accelerated  rate  in  the  loss  of  nitrocen  may 
occur.— (J.  W.  McD. 

}'""<><    Kreic    powder   "  B" ;   The   action    ol  oxides   of 

nitrogen    on .     p.    Vieille.     Mem.    des    Poudres   et 

Salpetres,  1909—1910,  15,  89—113. 
Oxides  of  nitrogen  may  be  produced  from  a  stable  poM  der, 
as  a  whole,  owing  to  the  actionof  heat.  or.  on  the  other  hand, 
they  may  arise  from  local  and  visible  points  of  very 
inferior  stability,  in  a  generally  stable  product.  This 
latter  condition  was  not  uncommon  in  the  French  service 
powder  manufactured  previous  to  1897;  but  in  the 
powder  manufactured  since  that  date,  with  the  addition 
of  amyl  alcohol,  this  condition  has  not  be?n  observed. 
Production  oj  oxides  of  nitrogen  by  heating  tke  French 
m  rmce  powder  "  B."  50  grms.  of  powder  were  heated 
continuously  for  10  and  20  days  at  75°  C.  in  a  sealed 
flask  of  about  170  c.c.  capacity,  in  the  presence  of  carbon 
dioxide.  The  amount  of  total  nitrogen  evolved  (as 
nitrogen,  nitrous  oxide,  and  nitric  oxide),  under  these 
circumstances,  was  about  0045  c.c.  per  grm.  of  powder, 
per  day  of  heating.  The  amount  of  nitrogen  existing 
as  nitne  oxide,  was  only  about  one-tenth  of  the  total 
nitrogen  evolved.  At  the  end  of  20  days  heating  the  gas 
in  the  flask,  unabsorbed  by  a  solution  of  caustic  potash, 
consisted  ol  nitric  oxide  (13),  carbon  monoxide  (7).  nitrous 
oxide  (8)  and  nitrogen  (72  parts). 

Den'tralion  of  poicder  •'£"  at  40°C.  and  75iC.  in  presence 
of  <ur.  The  samples  were  heated  in  sealed  flasks,  with 
267  c.c.  of  air  present  per  grm.  of  powder.  The  absorption 
of  oxygen  was  found  to  be  very  rapid,  due  on  the  one  hand 
to  oxidation  of  the  nitric  oxide  evolved  from  the  powder, 
and  on  the  other  to  oxidation  of  the  residual  solvent  in 
flu  powder.  At  the  end  of  7  days  heating  at  75°  C, 
the  whole  of  the  oxygen,  originally  present  in  the  air 
in  the  flask,  had  disappeared  ;  and 'it  was  further  shown 
t  hat .  as  regards  absorption  of  oxygen,  2  and  4  days  heating 
at  75  C.  were  approximately  equivalent  to  2  and'  4  months 
lively  at  40°  ('.  No  free  nitric  oxide  could  be 
due.  ted  in  the  atmosphere  of  the  flask  at  the  conclusion 
of  the  experiments.  By  calculation  the  author  concludes 
that  at  the  end  of  a  years  heating  at  40°  C,  in  the  circum- 
stances mentioned,  only  about  01  c.c.  of  oxides  of  nitrogen, 
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|hi  ►!""  "'  powder,  would  be  present  in  the  atmosphere 
of  the  lla-k,  01  0-0002  per  oent.  bj  weight  of  the  powdei 
present.  Other  experiments  showed  that  the  powdei 
oould  absorb  at  least  twenty  times  tins  amount  oi  oxide 
trogen  without  Bhowing  a  diminished  Vieille  test. 
Production  i  nitrogen  from  unatabU   powder. 

1  nstablo  powder  devclopes  white  spots  evi  !  very 
marked  aeid  smell.  The  powder  loa  it  colloidal  condition 
mill  become  at  the  -  points,  quite  triable.  A  litre 
flask   provided    with   a   ground-in    stoppei    and    men 

manometer  was  filled  with  a  sample  of  1 leratelj  tin  : 

powder,  li  was  heated  continuously  foi  I  months  at 
i..    i       v  oi  pressure  was  obsei ved. 

ame  oxpe mt   was  repeated  with  a  very  unstable 

■ample.  The  pressure  did  not  inorease  until  the  expiration 
oi  20  days,  when  it  began  to  rise  at  tin-  rate  "t  16  to  25 
nun.  per  day.  During  a  period  of  20  days  from  the  time 
that  an  inorease  of  pressure  was  tii— t  noticed,  HTli  c.c. 
of  ga-  were  evolved  from  510  gnus.,  or  0033  c.c  per  grm. 
of  powder,  per  day  oi  heating  at  Ifi  C  The  gas  disen- 
gaged had  the  following  composition:  Curium  dioxide 
(20-8),  intra'  oxide  (6-3),  carbon  monoxide  (3-3),  nitrous 
oxide  (11-06),  nitrogen  (50)  and  hydrogen  (0-26  putts). 
An  exceptionally  unstable  sample  of  powdei  withstood 
only  Hi  days  heating  at  15"  C.  before  pressure  was 
developed  in  the  Mask,  and  the  rati-  of  evolution  of  nitrogen 
rose  to  0-07  C.C.  per  grm.  per  day.  an  amount  approxi- 
mately equal  to  that  developed  by  a  stable  powder,  in 
the  same  time,  when  heated  to75°C.  The  rate  of  decom- 
position of  this  powder  was  thus  some  700  to  800  times 
more  rapid  than  that  oi  a  stalile  product. 

Action  of  oxides  of  nitrogen  wpon  stdbiU  powder.  Samples 
of  powder  with  a  moisture  content  of   1-7  per  cent,   were 

tilaced  in  a  flask  filled  with  nitrogen  peroxide,  prepared 
ly  the  action  of  nitric  acid  on  arscninus  acid.  100  grins, 
of  the  powder  absorbed  during  five  minutes  cxpo-iire. 
0'9  gnu.  of  nitrogen  peroxide  ;  during  1  hour.  3  grins., 
and  during  17J  hours.  13  gnu-.  The  sample  of  powder 
acquired  a  dark  greyish-green  colour;  hut  on  exposure 
to  the  air  for  15  day-  it  returned  to  its  original  weight. 
The  action  of  nitrogen  peroxide  on  nitrocellulose  powder 
causes  a  very  rapid  decrease  in  the  nitrogen  content.  In 
the  case  of  a  sample  .  i  powder  sealed  up  in  a  flask  tilled 
with  nitrogen  peroxide,  and  standing  7  day-  at  t  lie  ordinary 
temp' -"in:  and  ii  day-  at  40  t'..  the  nitrogen  content 
fell  from  12-5  to  9  pel  cent.,  and  at  the  end  of  II  extra 
day-  to  about  3  pel  cent.  When  the  quantity  of  nitrogen 
peroxide  in  the  atmosphere  of  the  tlask   was  only   1-5  to 

2  |K-i  cent.,  it  required,  in  this  case,  some  21  day-  before 
the  nitrogen  content  of  the  powder  fell  from  12-5  to  about 
'.'  percent.  100 grins,  of  powder  which  had  been  exposed 
so  as  to  absorb  4-7  grins,  of  nitrogen  peroxide,  were  then 
sealed  up  in  a  flask  provided  with  a  manometer.  On 
standing  at  15°  C.  the  powder  evolved  gas  at  the  rate 
of  0-3  CC.  per  grm.  of  powder  per  day  during  the  tirst 
two  months,  and  0-2  e.e.  from  the  sixth  to  the  seventh 
month.  When  the  concentration  of  nitrogen  peroxide 
in  the  atmosphere  of  the  sealed  Bask  was  -mall  (0-68  nigrm. 
per  grm.  ot  powder)  it  was  found  that  the  powder  was 
not  sensibly  affected  either  in  the  Vieille  test  or  nitrogen 
content.  When'  the  concentration  of  nitrogen  peroxide 
was  equal  to  2-86  mgrms.  per  grm.  of  powder,  it  was  found 
after  15  days  heating  at  40°  C.that  the  old  type  of  powder 
(without  amyl  alcohol)  was  adversely  affected,  when 
subsequently  submitted  to  the  Vieille  test,  whilst  the 
new  types  of  powders  (containing  from  2  to  S  per  cent. 
of  amyl  alcohol)  were  unaffected.  With  a  concentration 
of  nitrogen  peroxide  in  the  tlask  equivalent  to  12!"i 
mgrms.  per  grm.  of  powder,  it  was  found,  after  several 
days  heating  at  40°  C,  that  the  old  type  of  powder  had 
lost  about  0-8  per  cent,  of  nitrogen  and  gave  a  Vieille  test 
of  14  minutes  instead  of  the  original  44  hours.  The  new 
types  of  powder,  though  showing  a  loss  in  nitrogen,  -till 
gave  a  total  Vieille  test  of  some  50  hour-,  although  the 
length  of  time  required  for  reddening  the  standard  blue 
litmus  paper  had  fallen,  for  the  first  period  of  the  test, 
from  some  8  hours  to  very  slightly  over  I  hour. 

The  author's  general  conclusions  arc  a  follows  : — (I).  The 
French  sen  ii  e  powder  "  B  "  can  absorb  very  considerable 
quantities  of  nitrogen  peroxide  without  being  adversely 
affected   in  the   Vieille  test.     (2).  The  service  method   of 


storage  ol  powd sled ffci    ■  high  degree 

of  security,  because  it  limits  thi  po  ibility  of  the  produc- 
tion of  nitrogen  peroxide,  to  an  extent  which  would  be 
detrimental,  even  when  magazini  an  at  a  somewhat 
high  temperature.  (3). With  thi  now  type  oi  powders, 
\\i_.  and  \\i  (cot  taining  amj  I  all  ohol),  whii  h  are  in- 
ted    annual!) .    no    absoi  pfaon    of  t 

i-  likely  to  I  n    uffii  ii  nt  amount  to  bi  di  1 1 ital 

to  the  stability  of  the  powder.     This  statement 

true  eve,,  though  the  powder  Bhould  bi    ex] I  to  the 

llov  ins  'i'  adt  antagi  on    •  onditiorj       (a  l,  e  temp 
ol    to    c. ;    m.  leaky  casi     oi    in  b  a  i  narai  illow 

a  renewal  of  the  air  contained  in-them  six  times  per  annum, 

owing  to  atmospheric  variation    oi   i and  temper 

ature;  (c),  the  presence  ol  unstable  powdei  to  an  extent 
equal  to  that  found  m  the  old  type  of  powder.  (4)  The 
first  indication  of  a  reduction  in  the  stability  of  the  powder 
i-  to  be  found  iii  the  decrease  of  the  tune  required  during 

the  Vieille  test  to  first  redden  the  standard  blue  litmus 
paper,  and  also  In  the  decrease  of  the  nitrogen  content. 
of  the  powder.  These  two  points  should  be  considered 
m  conjunction  with  the  total  time  of  the  Vieille  test. 
(5).  Where  the  absorption  of  nitrogen  peroxide  by  the 
powder  has  reached  1-5  per  100,  none  of  the  service  powders 
remains  unaffected  in  stability.  Even  those  powder* 
containing  1-5  per  cent,  of  di'phenylaminc  continue  to 
decompose  slowly  at  the  ordinary  temperature  without 
action  on  the  stabiliser,  which  does  not  act  as  an  indicator 
of  instability.  (0).  The  newest  type  of  powders,  AM8 
(containing  8  per  cent,  of  amyl  alcohol),  has  in  the  same 
circumstances,  shown  better  keeping  qualities  than 
powders  containing  1-5  per  cent,  of  diphenv  lamine. 
1  —G.W.McD. 

Carbon    monoxide   poisoning   by   explosion-gases.    Investi- 
gation oj  poisoning  dm  to  the  explosion  of  organic  nitro- 
products.      I..      Lew  in     and     0.     Poppenberg.      Z.      ges. 
Schiess.-u.  Sprengstoffw.,  1910,  5,  4—7,  25— 29. 
The  gaseous  product     obtained  by  the  decomposition  oi 
different  explosives  in  an  explosion-bomb  contained  the 
proportion-  of  carbon  monoxide  and  dioxide  -hewn    u  the 
following  table  :  — 


Explosive. 


\  Itroi  •  Uulose  powdt  r 
Gelatin-dynamite    .... 

Carbonlte  

Picric  acid 

Trinitrotoluene   

ammonal  


i  arbon 

Carl 

monoxide. 

dioxide. 

per  cent. 

pel    cent 

46-87 

ll'.-S 

:!4-oo 

52-68 

38-0 

19-2 

61-05 

13-46 

57-01 

1-93 

23-74 

6-09 

It  was  found  that  the  gas,  -  collected  after  blasting  with 
picric  aeid  and  trinitrotoluene,  and  after  tiring  nitro- 
cellulose powder  with  a  normal  cartridge,  contained  the 
same  percentages  of  carbon  dioxide  and  monoxide  as  tie 
products  obtained  in  the  explosion-bomb.  If,  however, 
on  tiring,  muzzle-flame  was  produced,  most  of  the  carbon 
monxide  was  oxidised  to  dioxide.  Physiological  experi- 
ments with  the  explosion  gases  showed  that  these  produce 
typical  carbon  monoxide  poisoning. 
'  Under  abnormal  conditions  (e.g..  in  blown-out  -hots) 
oxides  of  nitrogen  may  be  produced  by  the  explosion  ol 
mil... products.  In  experiments  with  0-5  grm.  of  explosn 
,n  an  iron  tube  open  at  one  end,  68  c.c.  of  nitric  oxide  were 
obtained  from  dynamite,  32  C.C.  from  picric  acid,  ana 
25  CC.  from  trinitrotoluene.  Small  quantities  Ot  n><" 
cyanic  acid  were  also  detected  in  the  gase    from 

id,    trinitrotoluene,    and    carbon-carl  lionien 

carbonit."). — A.  S. 

Potassium    iodide-slat 

,,,     .1.    l„d.    Eng.    Chem.,    1909,    1,    802 
Tiik  method  adopted  bv   thi    author  for  the    preparation 
,,t  the  test-paper  is  the  same  as  that  usually   employed, 
except  thatthVpotassium    odidt   and  starch   solutions  are 
cooled  before  mixing,  and  that  the*  wrung 

impregnated,  i-   washed  only  for  a  short  time  in  distilled 
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water  (immersion  for  about  10  seconds).  Properly  pre- 
pared paper  is  ready  for  use  within  2-4  hours  after  dipping, 
and  will  keen  unaltered  for  eight  years  in  black  bottles 
fitted  with  tightly-fitting  glass  stoppers.  Exposure  to 
light  appears  to  have  no  injurious  effect  provided  moisture, 
and  deleterious  fames  are  excluded,  although  it  is  probable 
that  freshly-prepared  paper  is  more  sensitive  to  the  action 
of  light  than  paper  which  has  been  kept  for  some  time. 
The  author  finds  that  the  test-paper  always  gives  a  colora- 
tion with  acetic  acid  and  he  is  unable  to  confirm  the  state- 
ment in  the  liH'T  n  port  of  H.M.  Inspector  of  Explosives 
bisj.,1908,  960)  that  this  can  be  prevented  by  washing 
the  paper  in  10  per  cent,  acetic  acid,  and  then  in  water, 
before  impregnation. — A.  S. 

Patents. 
Explosives.     Wi    A.    Andersen,    Brondexslev,    Denmark. 
Eng.  Pat.  28,544,  I)ec.  31,  1908. 

The  explosives  claimed  contain  considerable  quantities  of 
lead  peroxide,  which  is  said  to  increase  the  bursting  power. 
The  following  examples  are  given  :  Lead  peroxide  (60 
parts)  and  picric  acid  (40  parts).  Lead  peroxide  (45), 
picric  acid  (20).  trinitrotoluene  (10),  guncotton  (15)  and 
nitroglycerin  1 10  parts).  Lead  peroxide  (45).  resin  (10), 
nitrotoluene  (10).  guncotton  (15)  and  nitroglvcerin  (20 
parts).  Lead  peroxide  (40),  picric  acid  (50),  guncotton  (5), 
and  nitrobenzene  (5  parts).  It  is  stated  that  lead  peroxide 
does  not  give  dangerously  sensitive  mixtures  with  picric 
acid.  Lead  peroxide  mixed  with  such  substances  as 
glycerin,  sugar,  fats,  flour,  paiaffin.  &c.  also  forms 
explosives. — G.  \V.  McD. 

Explosive.  L.  N.  Bent  and  H.  Talley,  Carthage,  Mo.. 
Assignors  to  Independent  Power  Co.,  Joplin,  Mo.  U.S. 
Pat.  943,589,  Dec.  14,  1909. 

The  explosive  consists  of  ammonium  nitrate,  another  solid 
inorganic  oxidising  agent,  such  as  manganese  dioxide,  and 
comminuted  zinc,  to  which  may  also  be  added  a  nitrated 
compound. — C.  A.  M. 

Explosive  mixtures  ;    Method  of  evaporating  .     F.   I 

du  Pont,  Assignor  to  The  E.  I.  du  Pont  de  Nemours 
Powder  Co.,  Wilmington,  Del.  U.S.  Pat.  944,500,  Dec. 
28,  1909. 

A  sTEAii-jacketed  tube  containing  a  screw  conveyor  is  used. 
The  explosive  mixtures  are  fed  into  the  tube,  and  the  screw 
rotates  at  such  a  speed  that  the  particles  are  thrown  by 
centrifugal  force  to  the  heated  sides  of  the  tube  and 
arc.  whilst  being  carried  through  the  tube,  subjected  to  a 
rubbing  action.— 6.  YV.  McD. 

Explosive    mixtures ;  Apparatus    for    evaporating   . 

F.  I.  du  Pont,  Assignor  to  The  E.I.  du  Pont  de  Nemours 
Powder  Co..  Wilmington.  Del.  U.S.  Pat.  945  109 
Jan.  4,  1910. 

Thi:  evaporator  consists  of  a  number  of  steam-jacketed 
tubes  each  provided  with  a  sciew  conveyor.  A  multi- 
Mctiona]  pump,  in  connection  with  a  main  supply  pipe, 
delivers  the  explosive  mixture  separately,  to  each 
evaporating  tube. — (i.  W.  McD. 


of    making 
U.S.     Pat. 


Nitrocellulose    bodies    [explosives] ;      Method 

horny    .     V.     Vender,     Milan,     Italy. 

946,294,  Jan.  11,  1910. 

See  Fr.  Pat.  372,267  of  1906  j  this  J.,  1907,  553.— T.  F.  B. 

Explosives.  B.  E.  D.  Kilburn.  Fr.  Pats.  404,301  and 
404,302/June  22,  1909.    Under  Int.  Conv.,  July  27,  1908. 

See  Eng.  Pats.  15,916  of  1908  and  12,506  of  1909-  this 
J.,  1909,  816  and  916.— T.F.B. 
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Copper;     Determination    of   volumetricaUy.     J.    A. 

Sanchez.     Bull.  Soc.  Chiin..   1910,  7,  9—17. 
The  method  is  based  upon  the  fact  that,  when  copper 
f«  rrocyanide  is  dissolved  in  a  solution  of  potassium  cyanide, 
the  completion  of  the  reaction  is  accompanied  by  a  very 


sharp  change  of  colour.  The  copper  solution  must  be 
exactly  neutral  and  free  from  iron,  lead,  zinc,  nickel, 
cobalt,  manganese,  and  ammonium  salts.  The  solution 
in  nitric  acid  is,  therefore,  evaporated  to  dryness  with 
sulphuric  acid,  any  lead  sulphate  is  filtered  off,  after 
adding  cold  water  to  the  residue,  and  the  copper  is  pre- 
cipitated as  cuprous  sulphide,  by  acidifying  with  sulphuric 
acid  and  boiling  with  10 — 20  c.c.  of  a  50  per  cent,  solution 
of  sodium  thiosulphate.  The  sulphide  precipitate,  washed 
with  boiling  water,  is  dissolved  in  nitric  acid,  the  excess 
of  and  is  boiled  off,  and  the  solution  made  up  to  a  known 
volume.  An  aliquot  part  is  titrated  with  standard 
alkali,  using  methyl  orange  as  indicator,  and  another 
portion  is  then  exactly  neutralised,  without  the  addition 
I  of  an  indicator,  this  solution,  after  adding  potassium  fcrro- 
cyanide,  being  ready  for  titrating  with  potassium  cyanide. 
The  potassium  cyanide  solution  is  made  by  dissolving 
6-5  grins,  of  the  salt  per  litre  and  is  standardised  by 
titration  against  a  solution  containing  1  grm.  of  copper 
per  litre  ;  for  tins  purpose,  1  c.c.  of  a  10  per  cent,  solution 
of  potassium  ferrocyanide  is  added  to  10  c.c.  of  the  copper 
solution,  followed  by  the  potassium  cyanide  solution, 
until  the  reddish-brown  colour  suddenly  changes  to 
greenish-yellow.  The  determination  is  not  affected  by 
the  presence  of  tin.  arsenic,  antimony,  or  organic  acids, 
but,  in  the  last  case,  phenolphthalein  is  used  as  indicator, 
in  the  place  of  methyl  orange,  and  a  very  dilute  solution 
of  copper  is  employed. — F.  Sodn. 

Ammonia;    Source  of  error  in  tlie  determination  of  . 

E.  Barrel.  Bull.  Soc.  Chim.,  1910,  7,  8—9. 
It  is  found  that  some  samples  of  tin,  when  quite  new, 
are  able  to  absorb  appreciable  quantities  of  ammonia, 
and  attention  is  drawn,  therefore,  to  the  necessity  for 
exercising  care  in  the  employment  of  a  tin  condenser-tube 
in  the  determination  of  ammonia  by  distillation. — F.  Sodn. 

Elementary    analysis    of    argillaceous    bituminous     rocks. 
Lissner.     See  IIa. 

Determining  ash  and  moisture  in  coke.     LTlmann  and  Btieh. 
See  Ha. 

Natural  zirconium  dioxide.     Weiss  and  Lehniaun.  See  VII. 

Determining  manganese  in  steel.     Auehy.     See  X. 

Determining  tungsten  in  tungsten-steel.     Wolter.     See   X. 

Errors  due  to  the  presence  of  potassium  iodide  in  testing 
cyanide  solutions  for  protective  alkalinity.  Collingridge. 
See  X. 

Rapid  determination  of  copper  in  slags.     Aller.  See  X. 

Determining   arsenic   in  copper.     Azzarello.     See  X. 

Determining  chromium  in  chrome  iron  ore.     Muller.  Se e  X. 

Electrode  position  of  metals.     Perkin  and  Hughes.  See  X. 

Determining    crystal-content    of    [sugar]    syrups.     Koydl. 
See  XVII. 

Separating  sucrose  and  lactose.     Margaillau.     See   XVII. 

Determining  calcium  and  magnesium  [in  foods,  <fcc]  in 
presence  of  phosphates  and  iron.  McCrudden.  See 
XIX.A. 

Morphine,  narcotme,  and  codeine  in  opium  preparations. 
Van  de  Krckc  and  Swart.     See  XX. 

Application  of  Yolhard  method  to  determination  of  alkaloids. 
Klvovc.     See  XX. 

Deh  mining. citral  in  l>  mon  extracts  and  lemon  oils.     Hiltner. 
See  XX. 

Delecting  traces  of  alcohols.     De  Stoecklin.     See  XX. 

U.8.P.  tests  for  ammonium  benzoaie.     Seidell  and  Menge. 
Set    XX. 
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PA1  BR. 

j,,,,;,  dim    mixture*    and    recording    tht     rttvU , 

ipparatus  for .     M.  C.  Brenot,  [ssy-los-Moulineaux, 

France.      Eng.    Pat.   '.CIS.   April   21,    1909.      In. In    Int. 
(Jonv.,  April  22,   L908. 

Fr.  Pot.  389,  !98ol  1908;  this  J.,  1908,  1000.-    T.  F.B. 


XXIV.-  MISCELLANEOUS  ABSTRACTS, 

ding  tubes;    Coating .     C.   E.   Munroe.     Chem. 

Eng.,  10.  [2];    through  Chem.  News,  1910,  101.  17. 

Is   Lord   Kelvin's   sounding  machine  for  rapidly  moving 

lis,  0  glass  tube  closed  .it   the  upper  mil  and  coaled 

le  with  silver  chromate  is  lowered    vertically  into  the 

sea  water.     The  depth  is  determined  from  the  pressure, 

which  is  measured  by  the  rise  oi  the  water  in  the  tube 

and  the  consequent  conversion  oi  the  red  silver  chromate 

inn.  the  white  chloride.     The  author  finds  that  the  most 

erent   and  sensitive  coating  is   made  with  a   gelatin 

by  adding  3*4  grins,  oi  silver  nitrate  and  thin   1-96 

gnus,  ot  potassium  chromate  to  100  gnus,  pi   Le   Page's 

liquid  glue.     This  is  applied  in  a  thin  film  to  the  cleaned 

tabes,  H  hi.  h  must  then  he  stored  in  a  eool  dark  plaee.  since 

the  .1  romate  is  altered  both  bj   strong  light  and  by  heat. 

— W.  H.  P. 


Books  Received. 

St  .CLEMENT    TO    THE    REPORT    OF    THE*MeD1CAL    OFFICER 

os  the  Nature,  Uses,  and  Manufacture  of  Ferro- 
silicox.  Local  Government  Board  Report.  [Cd. 
4958.]  Wvman  and  Sons,  Fetter  Lane.  London,  E.G. 
Price  Is,  lid.     (See  p.  154.) 

Report  oh  the  Progress  of  Agriculture  in  India 
for  1907-1909.  Superintendent  of  Government  Print- 
ing. Calcutta.     Price  7d. 

i  i  nsus  of  Production  (1907).  Preliminary  Tables 
summarising  the  Results  of  the  Returns  received  under 
the  Census  of  Production  Act,  1906.  Part  II. — Con- 
taining particulars  relating  to — (6)  Shipbuilding  Yards 
and  .Mai in.-  Engineering  Works  :  — (a)  Private,  (b) 
Cvernnient,  (7)  Engineering  Factories  (including 
Electrical  Engineering),  (8)  Cycle  and  Motor  Factories, 
(9)  Leather  Factories  (Tanning  and  Dressing),  ( 10)  Paper- 
making  Factories.  [Cd.  5005.]  Wvman  and  Sons, 
Fetter  Lane,  E.C.     Price  4d. 

A  Manual  of  Dyeing,  foi  the  use  of  Practical  Dyers, 
.Manufacturers,  Students,  and  all  interested  in  the  Art 
of  Dyeing.  By  E.  Knecht.  Ph.  I)..  M.Sc.  Techn..  F.I.C.. 
('.  Rawsoit,  F.I.C.,  F.C.S.,  and  R.  Loewenthal, 
Ph.D.  Second  Edition.  Two  Volumes.  C.  Griffin 
and  Co.,  Exeter  Street,  Strand.  London.    1910.    Price  45s. 

Two  large  8vo  volumes  containing  884  pages  of  subject 
matter.  120  illustrations,  5  plates,  and  an  alphabetical  index. 
The  following  classification  is  adopted  :  Vol.  1. — (I.)  Intro- 
duction. (11.)  Chemical  technology  of  the  textile  fibres 
(111.)  Water.  (IV).  Washing  and  bleaching.  (V.)  Acids, 
alkalis,  mordants,  &c.  (VI.)  Natural  colouring  matter-. 
Vol.  2.  i  VII.)  Artificial  organic  colouring  matters.  (VIII.) 
Mineral  colours.  (IX.)  Machinery  used  in  dyeing.  (X.) 
Experimental  dyeing  and  fastness  of  dyed  colours.  (XL) 
Analysis  and  valuation  of  materials  used  in  dyeing. 
Appendix. 

Modern  I  okdjg  Practice,  including  the  Analysis  of 
Materials  and  Products.  A  handbook  for  those  engaged 
in  coke  manufacture  and  the  recovery  of  by-products. 
Bv  T.  H.  Bvrom.  F.I.C..  F.C.S..  and  J.'  E.  Christopher. 


Crosby,   Lockwood  and   Son.   7,  Statu. I    Hall  Couit, 

Ludgate  Hill.  Ft'.,  and   12U.  Victoria  Street,  s,\\., 
London.      L910.     Price  8s.  84  net. 

Iii,m\    Svu   \olume  containing  152  pa.  H   matter, 

with  109  illustrations,  and  an  alphabetical  index  The 
ohapter-headings  are  as  follow  (L)  Introductory.  (II.) 
i  irncral  classification  of  fuel*  (HI-)  Coal  washing.  (IV.) 
Sampling  and  valuation  of  coal,  coke,  Ac      \  ■)  '  al..nfi. 

power  of  coal  and  ...I.e.  (VL)  (VII.)  and  (VI  I.I. |  Coke 
ovens.     (IX.)  Chargingand.il-.  -barging  of  ft  (X-) 

Cooling  and  condensing  plant.  (XL)  Gas  exhausteis.  (M  .) 
Composition  and  analysis  of  ammoniacal liquor.  (Mil.) 
Working-up  of  ammoniacal  liquor.  (XIV.)  Treatment  ol 
waste  gases  Iron,  sulphate  plants.  (XV.)  Valuation  ol 
ammonium  sulphate.  (XVI.)  Direct  recovery  oi  ammonia 
from  coke  oven  gases.  (XVII.)  Surplus  gas  from  coke 
oven        I  -.tnl  tables  arc  also  givon. 

in  mi  iai.ciii.mi.  alAppoistmbkts.  Compiled  by  direction 
of  the  Council  ol  the  Institute  of  Chemistry  and  under 
the    supervision    of    the    Proceedings    Committee,    by 
R.   B.   i'lL.iu.K.    I 'CIS.     Third   Edition,   revised  and 
enlarged.     Institute    bf    Chemistry    of    Great     Brij 
and    Ireland,    30,    Bloomsbury    Square,    London,    W.C. 
1910.      Price  28.   ml  ;    post  free  2s.  3d. 
Demy  8vo  volume,  containing  207  pages  of  subject  matter 
and  indexes  of  names  and  of  places.     The  list  of  appoint- 
ments is  arranged  in  three  main  divisions  :— (1),  A  list  ot 
appointments  in   Great   Britain  and   Ireland,    under    the 
various  departments  of  State,  County  and  Borough  ( I  run 
cils,  and  other  Authorities,  and  the  professional  and  teaching 
appointments  ;     (2),  A  list   of   professional  and   teaching 
appointments  in  India,  Canada,  Australia,  New  Zealand, 
British  South  Africa,  the  British  Colonies  and  Protectorates, 
and   in    Egypt    and   the   Sudan    Provinces ;   and    (3),    an 
appendix  giving  concise  information    regarding   Societies 
and  Institutions  for  the  advancement  of  Chemical  Science 
and  of  professional  chemical  interests. 

Paints  for  Steel  Structures.     By  H.   Lowe.     Fifth 

Edition.     Revised.     J.    Wiley   and    Sons,    New    \ork. 

Chapman  and  Hall,  Ltd,.  London.     1910.     Price  4s.  tid. 

(1  dol.)  net. 

12mo  volume  containing  109  pages  of  subject-matter  and 

an    alphabetical    index.     The    subject    is    treated    under 

thefoUowingheadings  :— Hypothesis  ;  Paint  and  painting  ; 

Steel:    Bust;    Cleaning;    Liquids  and  solids  :    Tests. 

Modern  Bleaching  Agents  and  Detergents.  By 
Prof.  M.  BOTTLER.  Translated  from  the  German  by 
C.  Salter.  Scott.  Greenwood  and  Son,  8.  Broadway, 
Ludgate  Hill.  London,  EC.     1910.     Price  5s.  net. 

|  Crown  8vo  volume  containing  159  pages  of  subject- 
matter,  with  16  illustrations,  and  an  alphabetical  index. 
The  text  is  divided  as  follows  :— Part  I.  Bleaching  agents  : 
(1).  Old  and  new  bleaching  methods  and  bleaching  agents. 
(2).  Sodium    peroxide.     (3).    Perborates.     (4).  Ozone,   (o). 

'  Sodium  bisulphite  and  hydiosulphurous  acid.  (6).  Dis- 
charging colour  from  textile  fabrics  with  hydrosulphurous 

I  acid.  (7).  Permanganate.  (8).  Hydrogen  peroxide.  (9). 
New  processes  for  bleaching  fats  and  oils,  &c.  (10).  Solid 
stable    calcium    hypochlorite   and  bleaching   soda.     (11). 

I  Electric  bleaching.  Part  II.  Detergents:  (1).  Benzine 
soaps.  (2).  Extractive  detergents  and  detergent  mixtures. 
1 3 1.  Carbon  tetiachloride.  (4).  Aceto-oxalic  acid  as  a  deter 

!  gent:  special  methods  of  removing  stains,  (o).  Bleaching 
processes  used  in  chemical  cleaning.  (6).  Hydrogen  per- 
oxide as  a  detergent.  (7).  "Oxygenol"  as  a  detergent.  (»). 
Sodium  peroxide  as  a  detergent.     (9)  Sundry  new   -teter- 

'   gents  and   cleansing  agents. 

Die  binaren   Metallegiehcngkn.      Von  Or.  K.  BOBSE- 
mann.     I.  Teil.  W.  Knapp.  Halle  a.  S..  Germany.     1  ■"'•'■ 
Price  M    7. 
LaBOB  8vo  volume  containing  56  page-  of  subji 
with  22  illustrations  (curve-diagrams),  and  38  plates 
equilibrium-diagrams.    The  text  is  classified  as  follow-  — 
(1).   Alloys   of   the   alkali    metals.     (2).   Alloys  of  copper. 
■    (3).  Alloys  of  silver.     (4).  Alloys  of  gold. 
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STSUCTOM   ami   Chemical   CONSTITUTION. 
By  A.  E.  H.  Tri-roN.  D.Sc,  M.A.,   F.R.S.,  A.R.C.SC. 

.'I.umillan  ami  Co.,   Ltd.,  St.   .Martin's  Street,    London. 

1910.     Price  5s.  net. 

g  200  i  igei  1  :  subject  matter,  with 
54  illustrations,  and  an  alphabetical  index.     The  text  is 
lined   as   follows:--!,    Introduction.     II.   The    Haiiy- 
Mitscherlich  controversy.     Esta  ol  the  typi 

homogeneous  crystal  structures.  III.  Influence  of 
the  periodic  generalisation.  Memoir  (1884)  explaining 
it  by,  and  asserting,  the  composite  nature  o)  the  atom. 
1\.  Investigations  of  isomoiphous  series.  V  Improved 
apparatus  foi  the  investigation  of  crystals.  The  cutting 
and    grinding  goniometer.       VI.  The  epic   mono- 

chromatic illuminator.  VI  I.  The  interferometer.  VIII. 
The    dilatometer.     IX.     The    elasmometer.     X.     Gonio- 

Q 

metrical  results  of  the  investigation  of  the  series  B.s°0, 

a 
and  K2M(!^01),,GH.iO.      XI.  Volume  relationships  of  the 

simple  and  double  sulphates  and  selenates,  and  the  concep- 
tion of  molecular  distance  ratios.  XII.  Optical  relationships 
if  the  simple  and  double  sulphates.  XIII.  General  expla- 
nation of  crossed  axial-plane  dispersion  of  the  optic  axes. 
XI\  Results  of  the  thermal  investigation  of  the  sulphates. 
XV.  General  results  of  the  investigations. 

Das  Badh-m  USD  die  Fakben.     Einwirkung  des  Radiums 

und    ultravioletter  Strahlen  auf  organische  und  auorg- 

•  •     Stoffc    sowie    auf    Mineralien.       Von    Or.    C. 

Doeltek.     Verlag  von  T.  Steinkopff,  Dresden.  Germany. 

1910.     Price  M.  4  ;    bound  M.  5. 

8vO  volume  containing  129  pages  of  subject -matter,  with 
•i  illustrations,  and  alphabetical  indexes  of  authors'  names 
and  of  subjects.  The  text  is  classified  as  follows  : — I. 
Introduction.  II.  Methods  of  investigation.  III.  Changes 
of  colour  of  inorganic  substances.  IV.  Coloration  of 
glasses.  V.  Coloration  of  rock  salt.  VI.  Coloration  of 
-.  VII  Organic  substances.  VIII.  Co- 
agulation oi  colloidal  solutions  by  radium-  and  ultraviolet 
iay-.  Conversion  of  amorphous  phases  into  crystalline. 
IX.  A.tion  of  radium  on  gases.  X.  General  remarks  on 
rations  caused  by  radium. 

K..LoMAi.-H.iNDELs-ADKESSBrcH,  1910  (14  Jahrgang). 
Mit  Karten  dcr  Kolonien  in  Buntdruck  sowie  Eisenbahji- 
und  Bergbaukarten  von  Deutseh-Sudwest-  und  Deutsch- 
o-tafrika.  Kolonial-Wirtschaftliches  Komitee.  Wirt- 
schaftlicher  Ausschuss  der  Deutschen  Kolonialgesell- 
echaft     Berlin.     1910.     Price    M.    2-60. 


New  Books. 

Abderhaltkn,  Dr.  E.  Handbuch  der  biochemist-hen 
At  bcitsmethoden.  Lex.  8°.  W'ien,  Urban  and  Schwarzen- 
berg.  1910.  II.  Bd.  Spezieller  Bd.  2.  Hiilfte.  Mit  11 
Textabbildgn.  (xxviii  u.  S.  497—1101).  1910.  M.  24 
(II.  Bd.  complete,  M.  42:  half-mor.  M.  45).  III.  Bd. 
Spezieller  Tl.  l.Halfte.  Mit  J 21  Textabbildgn.  (478  S.).. 
1910.     M.   18. 

Adrexebuch  der  gesamtcn  Textilindustrie,  Spinnereien, 
Webereien,  Zwirnercien,  AppTetUranStalten,  Bleichcreien, 
FSrbereien,  usw.,  u.  der  m.  diesen  Branchcn  vctwandten 
■  chafte  \.  Russland.  1909/10.  (VI.  192  S.)  gr.  8°. 
Leipzig,  Schulze  and  Co.     Cloth  net  M.  15. 

Allen's  Commercial  Organic  Analysis.  Vol.  1.  4th  ed. 
Entirely  rewritten.  Edit,  by  H.  Leffmann  and  \V.  A. 
Davis.  Roy.  8vo.  pp.  586.  '  Churchill.  London.  1910. 
net   21s. 

liiwlirh,   X.:    Die   Bonbon-Fabrikation.     Dlustriertes 

buch  f.  die  Fabrikation  aller  Arten  Karamell-Bonbons 

■    I      -  rii  f.  die  Kandiszuckerfabrikation  im  Klein- 

u.   Giossbetrieb.     Qntei    Mitwirkg.   hervoiTag.    Facbleute 

VI.  210  S.  m.  Abbildgn.)  gr.  8°.     Trier.  X.   Besse- 

lich.     1909.     Cloth  M.  4. 


Diimmler,  K.  :  Zicgel- Fabrikation.  2.  Aufl.  4.  Lfg.  Halle' 
W.   Kriapp.     1910.     M.  2. 

Ewel.  O.  Deutscher  Kamera-Almanach.  Ein  Jahrbuch 
f.  die  Photographic  unserer  Zeit.  Begrundet  v.  Fritz 
Loescher.  5.  Bd.  Fiir  d.  .1.  1910.  Mil  128  Repro- 
duktionen.  (VII,  259  S.)  8°.  Berlin,  G.  Schmidt.  M.  4; 
cloth  M.  .">. 

Goldberg,  1..  u.  H.  Friedmann,  Drs.  :  Die  Sulfosauren  des 
Anthrachinons  u.  seiner  Derivate.  Mitteilung  aus  deni 
techn.-chem.  Institut  der  kgl.  techn.  Hochschule  zu  Beilin. 
(47  S.)  Lex.  8".     Berlin.  Weidmann.      1909.     M.  4. 

Jahreslerichi  d.  Chemie.  1905—08.  2.  u.  3.  Heft. 
Braunschweig.  Vieweg.     1910.     Each  M.  12. 

Kayeer,  E.  et  E.  Manceau  :  Lcs  Ferments  de  la  graisse 
des  vine.  (Jr.  in-S  avec  32  pi.  J.  Lechavalicr.  Paris. 
1909.     25  fr. 

La/ont  et  Rabi)io :  LTndustrie  scricicole  en  Perse. 
Avec  une  carte  scricicole  de  la  Perse  et  33  fig.  dans  le  texte. 
In-12.  Montpellier,  Coulet.     Paris.     190°-      3  fr. 

Lunge,  Dr.  G.  :  Handbuch  der  Soda-Industrie  u.  ihrer 
Nebenzweige.  3.  umgearb.  Aufl.  3.  Bd.  Ammoniaksoda, 
verschiedene  Sodaverfahren,  Chlor,  Nachtrage  zu  den 
ersten  Biinden.  Mit  185  Abbildgn.  im  Text  u.  auf.  3  Taf. 
(XV,  641  S.).  1909.  17.  Lfg.  Handbuch  der  chemischen 
Technologie.  Bearb.  u.  hrsg.  v.  Drs.  P.  A.  Bolley  u. 
K.  Birnbaum.  Xach dem  Tode  der  Herausgcber  fortgesetzt 
von  Dr.  C.  Engler.  Neue  Folge.  gr.  8°.  Braunschweig. 
F.  Vieweg  und  Sohn.      M.  24  ;    cloth  M.  20-50. 

Mann.  H.  :  Die  moderne  Parfiimerie.  Fine  Anweisg. 
u.  Sammlg.  v.  Vorschriften  zur  Herstellg.  samtl.  Par- 
fumerien  u.  Kosmetika  unter  besond.  Beiiicksicht.  der 
kiinstl.  Riechstoffe,  nebst  e.  Anh.  rib.  die  Parfiimierg.  der 
Toiletteseifen.  Unter  Mitwirkg.  v.  Fachkollegcn  hrsg. 
2.  verb  Aufl.  (VIII.  559  S.)  gr.  8°.  Augsburg." Verlag  f. 
chem.  Industrie.     1909.     Cloth  M.  12. 

Marcon,  E.  -.  Xotions  element  aires  sur  la  metallmgie 
et  le  travail  des  rnetaux  ferreux.  In-8  avec  planches, 
Delagrave.     Paris.     1909.     3  fr.  90. 

Marissiaux,  L.  :  La  Technologie  allemande  a  FEcole 
pratique.     In-S.     Delagrave.     Paris.     1909.     3  fr. 

Normandy,  F.  :  A  Practical  Manual  on  Sea  Water  Dis- 
tillation. Illust.  Cr.  8vo..  pp.  272.  C.  Griffin.  London, 
1910.     Xet  6s. 

Oppenheimer,  ('.  :  Handbuch  d.  Biochemie  d.  Menschen 
u.  d.  Tiere.  20—23.  Lfg.  Jena,  G.  Fischer.  1910. 
M.  5. 

OrOieu.  M.  :  Die  Metallliiittenchemie.  (XIV.  532  S.  m. 
19  Abbi'ldgn.)  gr.  8°.     Wien,  F.  Deuticke.     1910.     M.  15. 

Outwald,  Willi.  :  Die  Entwicklung  der  Elekt  l  ocheruie  in 
gemeinvcrstandlicher  Darstellung.  Mit  4  Abbildgn.  (Ill, 
208  S. ).  Wissen  u.  Konncn.  (Sammlung  v.  Einzel- 
sehriften  aus  reiner  u.  angewandter  Wissenschaf t .  Hrsg. 
v.  l'rof.  Dr.  B.  Weinstein.).  1910.  gr.  8°.  Leipzig,  I.  A. 
Barth.      Cloth  M.  5-60. 

Parzer-Muhlbacker,  A.:  PhotogTaphi.se lies  L'nterhalt- 
ungsbuch.  Anleitungen  zu  interessanten  u.  leicht 
aus/.ufiihr.  photograph.  Arbeiten.  3..  vollstandig  umgearb. 
u.   bcdeutciid   verm.   Aufl.   Mit   185  bclehr.   Abbildgn.   im 

Text   u.  auf  20  Taf.     (VIII.  302  S.)     gr.  Sc.     Berlin.  <.'. 
Schmidt.      191(1.     M  3-60 ;    cloth  M.  4-50. 

Paeson,  Dr.  M.  :  Kleines  Handworterbuch  der  Agrikul- 
turchemie.  2  Tie.  (IV,  454  u.  415  S.  m.  305  Fig.)  gr.  8°. 
Leipzig,  W.  Engclmann.     1910.     M.  22:  half  mor.  M.  25. 

Peckham,  >.  :  Solid  bitumens,  their  physical  and  chemi- 
cal properties  and  chemical  analysis  ;  together  with  a 
treatise  on  the  chemical  technology  of  bituminous  pave- 
ments. New  York.  M.  C.  (lark  Publishing  Co.  1909 
C.  8      324  p.  il.  diagrs.      s  .     CI.,  5  dols. 
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Petzold,  A.:   Chemie  u.  Chcniikalioukunde  i    I1! 

.--.  m!  ila^  ( ..In,  i   .1.1   auorganisck-theorel      01 
u.  nli  ii    anorgan     I  hi  mil  ilii  nkunde.     i  VIII, 

1    8        Hi  rlii      \     I      II lann.      1900      (  I. .il. 

H.  i 

i         \n.il\  -.    <lu  i  a. .in,  In. ii.    ,i    ,l.    i.i   gutta- 

flu- 1  ii  (iauthier-\  illai        i 

.i'    Ihermique    it    mctallogiaphio 
liqui       l'i .  face  ile   II     I..    (  hatelier      In  8 
.    el  26  phot.     II  i  In  in-      Paris.     1909      6  fr. 

Id   uualc  del  i  apoma  stro  :    impiego  e  piove 

dei  matoriali  idraulici  cemontizi,  con  riassunto  della  legge 

pel  gli  infortuni  degb'  opeiai  sul  lavoro  e  delle  diaposizionj 

ill    legge    sui    fabbricati.     2a  ediz.    10     lit;.,  p.    xii,    340. 

M    Hocpli.)     Milan.     1909.     Lire  3. 

ByUwasechy,    10.  :     Die   Giftpriirung   u.   die    Konzession 

Handel    in.    Giften.     Anleitung    zur    Erlangg.    del 

Km.,     ion   nin   Handel    m.    Giften;     Erlautergn.   f.   die 

Vorbereitg.  /.in  Giftpriifg.     2.  Ami.     (128  S.)  8  .     Berlin, 

\    I     Herrmann.     1909.     M    1-60 

Wagner,  E.  :  Die  Konserven.  Praktische  Anleitg. 
zur  Heretellg.  der  Obst-,  Gemiise-  u.  Fleisoh-Konserven. 
(126  S.)  8°.  Nordhausen,  II.  Killingei.  1909.  Cloth 
M.  2-60. 


-Dissertations. 

[Prices   vary,  ranging  from  two   to   three  ahill 

.  A.  v.:    Ueber  einige   Derivate  del  Sahcy]   

Mini.  Inn.       1909.      88  S.      8  . 

Bartt,  K.  :  Debar  ilic  Bromierung  dee  Cinchotoxins. 
Munehen  (Techn.  Hochsch.).     1909.     t?  S.     8  . 

na,  S.  :    Die  Assimilation  von  Amnion-,  Nitrat-  u. 
Amid-stickstofl  durch  Mikioorganismcn.     Leipzig.     1909. 

83  s.  in.  7  Tab.     8  . 

Bin-hard,  V. -.  Kin  Beitrag  zur  Kenntni  a  d<  i  l'rotoal- 
bumose  dee  Fibrins.     Leipzig.     1909.     ml'  S.     8  . 

Blumbtrg,  P.:    Ueber  daa  Kohlensuboxyd.     Uebei  ds 
Cholesterin.     Berlin.     L909.     31  S.     8 

.  BreUatier,  E.  :    Beiti  ige  zur  Kenntniss  der  radioaktiven 

Slot).'.      Mnn.lun.      1909.     65  S.  m.  2  Kurv.     B  . 

Dauer,  G. :  Untersuchungen  uber  das  Verhalten  von 
Farbstoff-Gemischen  bei  il<i  Sensibilisierung  von  Biom- 
Bilber-Gelatin-Trockenplatten.  Miinster.  1908.  105  S. 
in.  4ii  Fig.     8  . 

Drostcr.  E.  :  Die  wirtschaftl.  u.  technische  Entwicklung 
der  Scbwefelsaureindustrie  hauptsachlich  Deutschlands. 
Mumliin.     1909.     Ill  S.     8  . 

Echtandia,  E.  :  Ueber  den  Gang  dee  Arson-  und  Anti- 
mon-Wasserstoffzerfallee.    Berlin.     1909.    33    S.    m.    6 

Abb.     8  . 

Eckenberg,  W.  B.  :  Ueber  in  der  Phenylgruppe  snb- 
stitnierte  I-Phenyl-5-methyl-3-pyrazolone.  Rostock. 
1909.     51  S.     8°. 

f.  ietmann,  Y.  :  Uebei  Erythrodextrin  I  la  und  Amylose. 
Mfinchen  (Teehn.  Hochsch.).     1909.     37  S.     8°. 

Plods,  R.  :  Ueber  Salze  und  Aether  von  (hinonoximen. 
Leipzig.     1909.     4S  S.  m.  7  Kurv.     8 

OatUens,  R.  :  Uebei  '1"-  Kinwirkung  verschiedener 
wasaerentziehender  Mittelauf  3-MonoacetyIphenylhydrazin 
und  V ,  ti  ssigestex  uml  uber  das  4-Acetylantipyrin. 
Rostock.     1909.     31  s.     8°. 

nfperger,     E.  :      l>io    technische     Ausniitzung    des 
Luftstkkstoffes.     Prog.  Steyr.     1908.     tJ7  S.     8°. 

Qttcecke,   H.  :     Ueber   die    Kinwirkung    von    Struktur- 
anderungen    auf    die    physikalischen,    insb.    elektris< 
ESgenschalten  von  Kupferdrahten  und  iiber  die  Struktur 
des  Kupfers  in  seinen  verschiedenen  Behandlungsatadien. 
Darmstadt.     1909.     98  S.  m.  11  Taf.  u.  S  Fig.     8°. 


11         Untersuchui  i:,  aktion  • 

'"I,     M       -'T,  (I,     2HCL     Ii,, I, i      1909. 

Zurich 
190&     124  S,     9 

'""■    J.  :  Ueber    Ven                                              u,„| 

swjsbildung  bei                        ]                       „,„i     ,.,,,,,„.„ 

Abki  i  Iben.     I  ..  iburg     Si  hw,  I. 

S.  in.  2  Kg.  8  . 


dl  ii     Mil  li.iiiiMiin     ili  , 

1908     1.7  8.     8  . 


K 1 1 1 .  |  I- 


Hartmann,    \l    .    Uebei 
ungsreaktion.     Miinchen. 

Heilborn,  W. :  Studien  iiber  Niokeldicyandiamidin  u 
.in.-  Verwendung  in  di  c  guantitativi  n  Anah  i  Miinstor 
1909.     30  S.    8°. 

Hempel,  H. :  Uebei  Gasole  und  Oelgas,  Karlsruhe 
1909.     m  S.  ,„.  2  Taf.  u.  16  Tab.     B  . 

Herbert,  H.  :    Uebei  den  Zu  anunenhang  der  Biegunes- 

.1 1  ii/it, a  des Gnsseieens mit seiner Zug-  u.  Druckelastizitll 
Gottingen.     1909.     17  s.  m.  22  Fig.     8°. 

ojanz,  8.  :    I  eber  die  Anwendung  der  Hydroxvl- 
kohlensaurereaktion.     Leipzig.     1909.     K4  s.     B 

Jacobeen,  E. :  Ueber  organische  Molekfilverbindungen 
des  Chloroforms.     Zurich.     1908.     44  ,S.     8°. 

Jenner,  T.  :  BeitrSge  zur  Kenntniss  oyklischer  Di-nnd 
Tncarbonylverbindungen  mil  einem  Anhange;  Ueber 
Trennung  organischer  Sauren.     Miinchen.     li'iOH      jl    << 

s  .  °m 

■'"'  D.  :  Ueber Thiopjrrazolone.     Rostock.    1909. 

43  S.      8  . 

Kananow,  G.  :  Stndien  iiber  Triphenylmethanfarbstoffe 
Berlin.     1909.     ii2  S.     8°. 

Keetmann,  Ii.  i  Ueber  die  Auffindung  des  Joniums  einer 
m  in m    radioaktiven    Erde   in    Uranerzen.     Berlin.     1909 

34  S.  in.  7  Abb.    8°. 

K reader,  H. :    Beitrage  zur  Kenntniss  der  Halogen - 

\'t)ivl..iir    ii.    Halogen   Acetylene.     Munehen.     1909.     i;i 

Khmm,  A.:  Zur  Kenntnia  des  "  Caryophyllens  "  ans 
Nelkenstielol.     Leipzig.     1909.     B5  S.     8°.     ' 

Koch,  W.  :   Ueber  das  Verhalten  von  Lignozellulose  I 
l    hitzen     mit     Wasser    unter     Druck.     Knil.ui.r      inu'i 
39  S.     8°.  s' 


Krech,  R. :  Ueber  das  /S-Aethylthiokodid.  Ein  Beitrag 
zur  Kenntniss  des  Morphins.     Berlin.     1909.     13  s.     8 

Kropatschek,  W. :  Das  Arsentiioxyd.  Marbure  a/D 
1909.     19  S.     8°.  -      i    ■ 

Kurzmann,  M. :  Ueber  die  osmotischen  Eigenschaften 
der    Sul,stitutions.])irivati-    des     Fluoresceins     uml     ihr 

^  '  '  '""*-"  ii  'In-  n-.v. I;..'). .ii  .In  .ii-,  ,,i.j,  ,,  siiuri-  ini  Lichte 
zu  beschleunigen.     Miinchen.     1909.     26  S.     8°. 

Lenger,  W. :  I)er  teste  gelbe  Phosphorwasserstoff 
P,.,H8  und  ein  neuer  orangeroter  Phosphorwasserstoff 
P9H,.     Berlin.     1909.     4)  S.  „,.  4  Abb.     8°. 

Latch*.  R.  F.  :  Ueber  die  Reduktion  des  o-Nitroanilins 
und  die  Gewinnung  aromatischer  Deriiate  des  Porphy- 
rexins.     Miinchen.     1908.     46  S.     8°. 

Leysahl,  H.  1  1.  Untersuchung des Pileaols.  II.  Beitrage 
■•.ur  Kenntniss  des  Sabinens  und  Terpinens.  III.  Zusam- 
mensetzung  des  Ayapanaol.     Berlin.     1909       16  v      8°. 

toe  in  n  *tt  i„.  W.  :  Ueber  Losungen  von  Kalk  uml 
Kieselsanre  in  geschmolzenem  Cnlorkalzium.  Berlin. 
1909.     57  S.  m.  12  Fig.     S  . 

Mating,  G. :    Ueber  die  Bildui  derungen  durch 

Druck  und  uber  die  Reaktionsfahigkeit  der  Metalle  im 
Fasten  Zustande.  Gottingen.  1909.  47  S.  m.  31  Y\n. 
ii.  2  Taf.     8°. 

Ich,  H.  H.  :  Zur  Kenntniss  nitriertei  Amidoderivate 
1    m  iron    und  Cumarans.     Rostock.     I!  8°. 

Miller,  H.  E.  :    Zur   Kenntniss  des  Brenzkateehins   u. 
Orthochinons.     Miinchen.     1908.     62  8.     8°. 
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Jfammtann,  C.  :  Dampfdruck  and  Ebullioskopie  des  Jods. 
Lupug.     1909.     73  s.  in.  12  Abb.     8°. 

Obcrmiller,  J.  :  Die  oricntieiemlen  Einflusse  und  der 

Benzolkem.     Mit  experimentellem     Anhang:      Einige 

Studien  abet  die  Sulfonsauren  des  Phenols.     Stuttgart. 

1909.     144.   16  S  - 

.  P.  \\ .  :    Opt  si  he  Studien  fiber  I.  Kupferam- 
moniakkompleie,  11.  Gelbe  and  rote  Salze  an-  p-Oxyazo- 

txnzolen.     Leipzig.     1909     54  S      - 

Rohler,  H. :  Ohtereuohungen  iiber  Foraiamid  alg 
Losungsmittel  fiir  anorganische  Salze  und  iiber  die 
Klektrolyse  der  Losungen.     l^ipzig.     1909.     67  S.     8°. 

fioihackxr,  O.  :  I'eber  das  l-Phenvl-3-Methvl-o-Pyrazo- 
lon.     Mfinohen.     1909.     64  S.     B°. 

Routalo.  0.  :  Ueber  die  Bildung  der  Naphtene  im 
ErdoL     Karlsruhe.     1909.     HIS.     8°. 

Srhmid,  A.  :  I'eber  die  Einwirkung  von  Bornylchlorid 
auf  aromatische  Amine.     Berlin.     1909.     41   S.     8°. 

Soke*,  P.  :  Synthase  dts  4„").Dimethoxyisochinolins. 
Kin   Beitrag  zur  Synthese  dee   Papaverine.     Kiel.  1909. 

37  s.     s  . 

Sehultzf,  H.  :  CJeber  Vanadin-Schwefelverbindungen. 
Minn-hen.     1908.     41  S.     8°. 

Schv  \.  :    Beitrage   zur   Kenntniss   des   elektro- 

chemischen  verbaltens  des  Nickels.  Dresden.  1909. 
-    to.  20  Tab.     8°. 

S  .11.  Versucho  fib.  di<  kathodische  Ausf allung  der 
Thoriuruinduktion  aus  ihren  salzsanren  Losungen.  At. 
Wien.     I'."''.'.     9         .      - 

Teehunke,  R.  :  Ueber  <lu-  Konstitution  iks  Conhydrins 
n-Aethyl-piperidylalkJn).  Breslau.  1909. 
67  S.     8°.    . 

K'l'epri  'iit,  H.  :  Die  radioaktiven  Kigenschaften  einiger 
Solquellen  Nord-  und  Mittel-deutschlands.  Hallo.  1909. 
.-,1  S.  m.  .">  Fig.     8°. 


•  Compiled  by  H.  Grevel  and  Co.,  33  King  Street,  Covent 
Garden,  London.  W.C.,  from  whom  all  the  books  and  dissertations 
in  the  foregoing  list  can  be  obtained. 
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3477  (1909).     Andrews.     See  under  VII. 

3609  (1909).  Von  Beckeu.  Siemens-Martin  or  other 
regenerative  furnaces.     Jan.  26. 

.5395  (1909).  Soc.  L'Air  Liquide.  Recovery  of  \apoiirs 
of  volatile  liquids,  particularly  alcohol  and  ether,  from 
admixture  with  air.     Jan.  26. 

o7:i."i  (1909).  Yates,  and  Matthews  and  Yates,  Ltd. 
Centrifugal  separators  for  separating  dust  and  the  like 
from  gases.     Feb.  2. 

6211  (1909).    Martin.     Filter  presses.     Jan.  20. 

6533  (1909).  Dicker  (Oesterr.  Chem.  Werke  A.-G.,  and 
Lowenstein).  Fractional  condensation  of  vapours. 
Feb.  2. 

13,551  (1909).  Gayley.  Apparatus  for  diving  air 
by  refrigeration.     Feb.  2. 

14,544  (1909).  Steger.  Apparatus  for  separating 
particles  of  liquid  from  gases  and  vapours.     Feb.  2. 

II      FUEL;    GAS;    MINERAL  OILS  AM)    WAXES; 
DESTRUCTIVE    DISTILLATION:       HEATING j 
LIGHTING. 

Applications. 

1500.  Fielden.  tias  producers  for  use  with  bituminous 
fuel.     Jan.   20. 

1501.  Spurr  and  Taylor.  Gas  producer  for  anthracite 
coal  or  coke.     Jan.  20. 

1523.  Stringfellow.    Gas  making  and  fuel.     Jan.  20. 

1565.  Stincheorube.    Suction  gas-producers.     Jan.  21. 

1566.  Stincbcombe.  Production  of  suction  gas. 
Jan.  21. 

1900.  Gutcboffnungshutte  Akt.-Ver.  f.  Bergbau  u. 
Huttenbetrieb  Gas  producers.  [Ger.  Appl.,  Feb.  8, 
1909.]*     Jan.   25. 

2298.    Nauss.      Manufacture   of   gas  for  filling  balloons 
of  airships.     [Ger.  Appl.,  Mar.  30,  1909.]*     Jan.  29. 
Complete  Specifications  Accepted. 

1484  (1909).  Dempster  and  Sons.  Ltd.,  and  others. 
Gas  retorts.     Jan.   26. 

1858  (1909).    Royley.     Treatment  of  shales.     Feb.  2. 

1866  (1909).  Bansart.  Regenerative  coke  ovens. 
Jan.  26. 

2027  11909).  British  Thomson-Houston  Co.  (General 
Electric  Co.).     Electric  arc  electrodes.     Feb.  2. 

3918  (1909).  Hutehins.     Gas     producers.     Jan.   26. 

11.058  (1909).  Wright,  Oxide  support  for  gas  puri- 
fication.    Feb.    2. 

12,652  (1909).   Mehler  and  Lohmaim.   See  undir  XX1I1. 

14,200  (1909).  Hall.      Purification  of   gas.     Jan.   26. 

HI.— TAR  AND  TAR  PRODUCTS. 

Complete  Specification  Accepted. 

1H.2SI  (1909).  Vender.  Purification  of  trinitrotoluene 
(1.  2.  4.  6).     Feb.  2. 


I      GENERAL  PLANT  :  MACHINERY. 
Appi.h  ITIOJJS. 

1199.   Pottier.    Drying  apparatus.*    Jan.  17. 

1227.  Altonaei  Margarine-Werke  Uohr  unci  Co.  Mechan- 
i-in  for  grinding  or  mixing  emulsions.  |'  ler.  Appl..  June  29, 
1909  |*     Jan    17 

1353.  Buigese  and  Muir.  High-pressure  filter.  [Austra- 
lian Appl..  Sept.  6,  1909.]*     Jan.  18. 

1416.  Happcl.  Kilter-.  [Ger.  Appl.,  Jan.  20.  1909.]* 
Jan.  19. 

1906.  Kins.  Regenerative  furnaces  G  Appl.. 
Jan.  27.  1909.]*      Jan.  25. 

l!cj.-,.  Gebr.  Siemens  and  Co.  Manufacturers  of  fire- 
and  acid-proof  moulds,  crucibles,  tc.  [Ger.  Appl., 
March  25,   1909.]*     Jan.   26. 

1960.  Scherf.     Drying  apparatus.*     Jan.  26. 

2207.  Scott  and  Co.,  Ltd,   md   Pooley.     Apparatus  for 
effecting  extraction  by  means  of  liquid  solvents.     Jan.  28. 
Complete  Specepicatioks  Act  epted. 

1781  (1909).  Pages,  Camus,  et  Cie.,  and  Bardy.  Appar- 
atus for  pulverising,  spreading,  and  mixing  fluids. 
Feb.  2. 


[V.     COLOl  RING   MATTERS  AND   DYES. 

Applications. 

1212.  Newton  (Bayer  und  Co.).  Manufacture  or  dyestuffs 
rf  the  anthracene  series.     Jan.   17. 

1411.  Newton  (Bayerund  Co.).  Manufacture  of  dyestuffs 
of  the  triphenylmethanc  series.     Jan.   19. 

1781.  Jager.    Azo  dyes.     [Ger.  Appl..  June  Is,  1909.]* 

Jan.   24. 

IsoT.  Meister,  Lucius,  und  Briining.  Manufacture  of 
dyestuffs  of  the  anthraquinone  scries,  [Addition  to 
No.  24.920  of  1909.]*      Jan  24. 

2105.  Newton  (Bayer  and  Co.).  Manufacture  of  vat 
dyestuffs.     [Addition' to  No.  27,773  of  1909.]     Jan.  27. 

2106.  Newton  (  Bayer  und  Co. ).  Manufacture  of  dyestuffs 
nf  i  he  anthracene  series.     Jan.  27. 

Complete  Specifications  Accepted. 

8677  (1909).  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Maun- 
facture  of  sulphurised  dyestuffs.     Jan.  26. 

9219  (1909).  Newton  '(Bayer  und  Co.).  Manufacture 
of  vat  dyes  of  the  anthracene  series.     Feb.  2. 

12,653  (1909).  Dllmann.  .Manufacture  of  dyestuffs 
nf  the   anthraquinone  series.     Jan.   20. 
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13.917  (1909).   Bloxam  (Act.-Gcs.  f.  Amlinfabr.).  Maim 
I    azo   dycstuffe    foi    chrome    mordanted    wool. 
F.b.  2. 
(0,127  (1909)    Soe.  Chem.  [nd,  in  Basle.    Manufacture 

d    vat    dy cstuff 8   oi    the   an1 I"  • 
Feb.   'J 

\       FIBRES  .    TEXTILES:     CELL!  LOSE  .    PAPER. 
\  1 1 1  ii  a  loss. 

1117.  Sombcrger,  Artificial  -ill.  oi  lil  •  yarns  or  threads. 
19. 

1141.  Eichengrun.  Manufacture  of  cellulose  acetate. 
Qer,  Appl..  Jan.  25,  1909.]*     Jan.  1!'. 

1641.  Haddan  (Perd-Lilttgen).  Chemical  cleansing 
bj   means  of  benzine,  benzol,  &<■.*     Jan.  21. 

1799.  Bruckner.  Rendering  linen  waterproof  and  wash- 
able.    [Ger.  Appl.,  Jan.  25,  1909.]*     Jan.  24. 

2018.  Arledter.  Manufacture  or  treatment  of  pulp 
tor  making  paper  and  other  fabrics.     Jan.  20. 

CoMFLKTE    SPECIFICATIONS    Ac  I  EPTED. 

28,086(1908).  Rylance.  Rednoing  the  inflammability 
of  textile  fabrics.    Jan.  26. 

1407  (1909).  Luxburg.  Production  of  threads  of 
artificial    silk.     .Inn.    26. 

10,604  (1909).  Opfermann,  Friedemann,  ami  A.-G.  f. 
Mas  bjnenpapier-Fabr.  Treatment  of  wood  cellulose  to 
produce  artificial  threads  and  nitrocellulose.      Feb.  2. 


VI.     BLEACH1KG;     DYEING 
FINISHING. 
Applications. 


PRINTING 


1233.   Rossini.    Bleaching,  dyeing,  and  polishing  articles 

from   nuts  of  the  doom  palm.*      Jan.   17. 
1309.  Jaumandreu.      Apparatus  for  conveying  skeins 

nf  yarn  through  bleaching  or  dyeing  baths.*     Jan.   1  s 

Complete  Specifications  Accepted. 

7.".:is  (1909).  Calico  Printers'  Assoc.,  and  Ashton. 
Production  of  certain  effects  in  calico  printing.     Feb.  2. 

10,189  (1909).  Johnson  (Badische  .\nilin  and  Soda 
Fabrik).  Production  of  brown  shades  on  vegetable  fibrous 
material.     .Ian.  20. 


NON-METALLIC 


VII.— ACIDS;    ALKALIS:    SALTS: 

ELEMENTS. 
Applications. 

1315.  Jcannciet  and  Chapov.  Calcium  carbide.  [Swiss 
Appl..  Jan.  22,  1909.]*     -Ian.  *18. 

1585.  Somerrille.  .Manufacture  of  barium  sulphate 
and  alkaline  compounds.      Jan.  21. 

1040.  Swan  and  Kendall.  Manufacture  of  oxide  of 
barium.     Jan.  21. 

1047.   Swan  and  Kendall.     Manufacture  of  sodium  and 

potassium.    Jan.  21. 

1808.  Boult     i  \  Manufacture    of    cyanides. 

cyanamides,  amides,  and  other  like  derival  metals 

and  the  metals  themselves.      .Ian.  24. 

2143.   Bepbum.     Lime  waste  treating'.     Jan.  28. 

2228.  Sulman  and  Pieard.    See  under  X. 

Complete  SPEcnncATiONS  Accepted. 

27(905  1 1908).  Woltereck,  and  Sulphate  of  Ammonia  Co. 
Production  of  ammonia  from  peat.     Jan.  26. 

1424  (1909).  Wakefield.  Treatment  of  calcium  carbide. 
Jan.  20. 

1735  (1909).  Schmidt.  Disintegrating  silica  direct  from 
natural  silica  and  silicates.     Jan.  20. 

2521  (1909).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  stable  sodium  hydrosulphite 
and  mixtures  containing  the  same.      Feb.   2. 

3477  (1909).  Andrews.  Stills  for  distilling  ammoniaeal 
and  other  liquids.      Feb.   2. 

7507  (19091.  Serpek.  Production  of  aluminium  nitride. 
Jan.  26. 

10.592  .1909!.  Aktiebolaget  Swedish  Nitric  Synd. 
titration  of  nitric  acid.      Jan.  20. 

20,140  (1909).  Rollin,  and  Hedwortb  Barium  Co.  Manu- 
facture of  barium  oxide.     Jan.  20. 


MIL     CLASS:    CERAMICS. 
\i  ill,   ITION. 

1790.   Benedii  tus.    Gls    .      [Fr.  Appl.,  lug    10 
Jan.  24. 

I  I   vii'l.l  l  l.   M  i  i  ii  n   CTION8   Al 

1319  (1909).  Thomas.    Se<   undei  I  V 

L918  (1909).  Oppermann    (Hitoheook).       Manufa 

of  sheet  glass.    Jan.  26. 

23. s.j  (1909)     Kb    eker.      Printing  ink  or  colour  for 

pottery  oi  ceramic  transfer  pictures.     Jan    26. 

IX-  BUILDING  MATERIALS. 

Al'l'l.li    Mli.V 

1173.  Louat.    Set  andt  r  X. 

Complete  SPECincATioNa  Accepted. 

1319  (1909).  Thomas.  Kiln  for  making  bricks,  tiles,, 
pottery,  tto.    Jan.  26. 

1858   (1909).    Royle\.     N, ,    „„,/,,    II. 

8193  (1909).  Pavin  de  Lafargc.  Manufacture  of  cement. 
Jan.    26. 

18.887  (1909).  Full,  in  Blanc  Stainless  C.  met  Co.).. 
Manufacture   of   Portland   cement.     Jan.    26. 

X.     METALS:   METALLURGY,  INCLUDING 
ELE<  TRO-METALLURGY. 

Aci'i.i.  4.TI0NS. 

1173.   Louat.     Manufacture  < >f  claj  smelting  and 
pots,  furnaces,  4e.    Jan.  17. 

1220.  Hopkins.  Condenser  for  zinc-smelting  furnaces. 
Jan.  17. 

1341.  Wintle  (Laszcynski  and  Stoeger).  Recovery  of 
nu'tals  in  complex  or  low-grade  ,,r,s.     Jan.  18. 

1639.  Fabr.  Chem.  Qravuren  Luppe  und  Heilbronner. 
Imparting  black  coatings  to  metals.  [Ger.  Appl.,  June  1, 
1909.]*     Jan.   21. 

1708.  Boult  (Ashcroft).  Metallurgy  of  lead-bearing 
zinc  sulphides.     Jan.  22. 

1709.  Boult  (Ashcroft).  Metallurgy  of  zinc-bearing  lead! 
sulphides.     Jan.  22. 

1808.   Boult  (Ashcroft).    S(r  under  VII. 
2002.  Corey.    Electrode  position  of  metals.*     Jan.  20. 
2130.   Baillot.    Cupola  furnace.*     Jan.  27. 
2228.   Sulman  and  Pieard.     Treatment  of  zinc-bearing 
solutions.     Jan.  28. 

Complete  Specifications  Accepted. 

27.083  (1908).  Cowper-Coles.  Protection  and  decoration 
of  surfaces  of  copper  or  copper  allow     Jan.  20. 

1339  (1909).  De  St.  Laurent  and' others.  Manufacture 
of  aluminium  alloys.      Jan.    20. 

1403  (1909).  Bryant  and  Ivinson.  Solders  for  metals 
and  alloys.      Feb.   2. 

1404  (1909).  Bryant  and  Ivinson.  Treatment  of  metale 
and  alloys.      Feb.   2. 

1789  (1909).  Horwood.  Separation  of  zinc  blende  and 
other  metalliferous  constituents  from  ore  concentrates 
and  slimes.     Feb.  2. 

1882  (1909).  Sulman  and  Durant.  Treatment  of  metalli- 
ferous Hies  or  compounds  bv  wet  processes.     Feb.  2. 

1563  (1909).  Howard  and  Hadley.  Treatment  of  th< 
fumes  from   zinc   retorts.     Jan.   20. 

4574  (1909).  Soe.  Franc.  Electrolytique.  Extraction  of 
copper  from  its  ,.i,  -  and  alloys.      Feb.  2. 

11.073  (1909).  Dewey.  Treatment  of  arsenide  ores 
and  compounds.      Feb.  2. 

13,849  (1909).  Carrick  and  Fattison.  Treatment  of 
pvritic  copper  and  copper  nickel  ores.      Feb.  2. 

14,940  (1909).  Soe.  Electrometallurg.  Fran?.  Manu- 
facture of  pure  nickel.      Jan.   26. 

10.210  (19091.  Kunheim  und  Co.    Alloys.     Feb.  2. 

18,198  (1909).  Soe  bum.  It  F<  ro-Niokel  Uuminium 
alloys.     Feb.  2. 

XL— ELECTRO  -CHEMISTRY. 

Applications. 

1189.  Reid.      Electric  furnaces.*     Jan.   17. 
1459  to    1402.   Hartman.       Purification    of    liquids    bj 
electricity  and  apparatus  therefor.*     Jan.    L9. 
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PATENT  LIST. 


[Feb.  IS,  1910. 


1558,  Naylor.     Regenerating  and  improving  lead  elec- 

Jan.   21. 
!..  r.     Electrolytic  .el!-.*     Jan 

-    i ,  in.  rtio  re    \. 

2127  (19  ,al 

Ele "       I  !  iilating  ma: 

V'kun.ulaii.i   Akl  gner, 

and   Estelle.     Electrodes  for  secondary  electric  elements. 
Jan 

14. v   -  Bingham.     Electric  furnace  electrodes. 

Jan.  26. 

19,468    ;  id.-Ges.     Electric  furnaces 

for  treating  gases  by  means  of  Same  arcs.     Jan.  26. 

XII.— FATS;    OILS;    WAXES. 

Applications. 

1ST:!.  Lewis.     Production  of  soap.     Jan.  19. 

i.  Boardman.     Manufacture  of  soap.     Jan.  29. 
Completk  Si- r.  in.  ATI. >N   A.  CKPTED. 
10,075  (1909).    Newton   (Bayer   und   Co.).      Medicinal 
soaps.     Jan.  20. 

MIL-PAINTS:      PIGMENTS;      VARNISHES; 
RESINS. 

Applications. 

117S.   Kriiseraann  and  Pool.    Production  of  zinc  white.* 
Jan.   17. 

1579.   Newman  and  Newman,    •■old.  silver,  and  bronze 
paint-,    vamishee,   &c..     Jan.    21. 

1800.   Terrisse  and  Coffignier.     Manufacture  of  paints. 
[Ft.  Appl.,  Jan.  30,  1909.]*     Jan.  24. 

Complete  Specification-  A.  c  i.pted. 

8632     1909).  Child    and     Johnson.       Manufacture     of 
printins!  and  lithographic  inks.     Feb.   2. 

10,073     1909).  Newton  (Bayer  und  Co.).     Preservative 
coating  compositions.     Jan.   26. 

XIV— INDIA-RUBBER  :     GUTTA-PERCHA. 
Applications. 

1207.   Smith.    Rubber  compound.*     Jan.  IT. 

1331.   Sauei   and  Gossel.     Production  of  arti:icial  mdia- 
rublxr.      Jan.    IS. 

Tarver.       Manufacture    of    articles    from    waste 
rub'1  Jan.  1 8. 

1355.   Biggins  and  Kemp.    Reclaimed  rubber.     Jan.  18. 

XV.— LEATHER  :    BONE;    HORN;    GLUE. 

Appi.h  iti.'N. 
°oj7.   Lehreil   and    I'  Process   tor   rendering 

•casein  plastic.     [Ft.  AppL,  Jan.   27.   1909.]*     Jan.  26. 

Complete  Sri.  in.  LTIOS  A.  .  epted. 
9870  (1909).  McLennan.   Treatment  of  leather.     Feb.  2. 

XVI!  I.    -FERMENTATION  INDUSTRIES. 

Applications. 

1195.  Overbeck.     Dealcoholisation  of  beer.*     Jan.  17. 
1949.   Harrison.     Combined   mash  tun  and  wort   back 
for  use  in  brewing.     Jan.  26 

2063.    Epstein.      Cultivation  of  bacteria.      Jan.   27. 

i.ETE    SrECIFIC  ATIOB    ACCEPTED. 

12,881   (1909).    Bonk    (Henius).       Preparation    of    wort 
from  malted  and  unmalted  grain.     Jan.   26. 


XIX— FOODS.     WATER  PURIFICATION; 

SANITATION. 

Al'l'I.I.  1TIONS. 

1231.  Sefton-Jones  (Reisert).  Purification  of  water.* 
•Ian.    17. 

132S.  Biibner.  Extraction  of  caffeine  from  coffee.* 
Jan.   Is. 

14.v.i  to  1462.   Bartman.    Set  under  XI. 

1606.   Loring.     Manufacture  of  flour.     Jan.  21. 

207.'!.  Schilling.  Apparatus  for  removing  fat  from 
effluents.*     Jan.  27. 

23(19.  Woosnam  (Whctham).  Manufacture  of  food 
Stuffs.      Jan.    29. 

Complete  Specific  ations  Accepted. 

1444  (1909).  Rittman  (Herendeen).  Flour  for  making 
bread.     Jan.     2(i. 

2514  (1909).   Lillcy.     Purification  of  air.     Feb.  2. 

9682  (1909).  Johnson  (C'hcm.  Fabr.  vorm.  Goldenburg. 
Geromont,  und  Co.).  Manufacture  of  baking  powders. 
Feb.  2. 

16,651  (1909).  Sureties.  Substance  for  use  as  food 
or  for  medicinal  purposes.     Jan.   26. 

19.858  (1909).  Sargent.     Cocoa  preparation.     Feb.  2. 

XX— ORGANIC     PRODUCTS;      MEDICINAL    SUB- 
STANCES:    ESSENTIAL  OILS. 

Applications. 

Kill!.  Foelsing.  Preparation  of  boric-diorthotic  oxy- 
benzoic    acid    zinc*     Jan.    21. 

2104.  Newton  (Bayerund  Co.).  Manufacture  of  pharma- 
ceutical compounds.  [Addition  to  Eng.  Pat.  28,045  of 
1909.]     Jan.  27. 

2212.  Chem.  Fabr.  von  Heyden.  Manufacture  of 
bromisovalcrvlphenetidide.  [Ger.  Appl.,  Sept.  20.  1909.]* 
Jan.  28. 

Complete  Specifications  Accepted. 

5395  (1909).  Soc.   L'Air  Liquide.     See  under  I. 

0114  (19091.  Ransome.  Pharmaceutical  compounds. 
Jan.  26. 

12,206  (1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  8-methyltetramethylenediamine.     Feb.   2 

16.651  (1909).     Sureties.     See   under  XIX. 

XXL— PHOTOGRAPHIC  MATERIALS 

AND   PROCESSES. 

Application. 

1234.   Pal.      Photographic  process  for  obtaining  images 
in  natural  colours.     [Ger.  Appl.,  Feb.  3,  1909.]*     Jan.  17. 
Complete  Specifications  Accepted, 

ss::     1909).    <  aster.     Sensitised  paper.     Jan.   2b. 
0052  (1909).    Kent,    and   Oppenheimer,    Son,  and    Co. 
Preparation  and  packeting  of  chemical  substances  used 
in  photography.     Feb.  2. 

10,284  (1909).      Wilson.  Photographic     emulsions. 

Jan.  20. 

XXIL— EXPLOSIVES  ;    MATCHES. 
Applications. 
1310,   Hale.     Manufacture  or  treatment  of    explosives. 
Jan.  18. 

2039.   .Mark-  i Maxim).     Explosives.*     Jan.  26. 

Complete  Specifications  Accepted. 
10,604  (1909).  Opfermann  and  others.     See  under  V. 
18.551  (1909).  Easton.    Explosives.     Feb.  2. 

XXI 1 1.— ANALYTICAL  PROCESSES. 

i.ete  Specification  Accepted. 

12.652  il909).  Mehler  and  Lohmann.  Measuring  the 
calorific  value  of  solid  fuel.     Feb.  2. 
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DR.    MILTON    I.    HEKSEY    IN    THE    HUH:. 


HUNTS   IN    THE   RELATIONSHIP   OF   THE   PULP 
MILL  TO  THE   PAPER  MILL. 

BY   T.    LINSEY    CBOSSLEY. 

There  aro  three  characteristics  of  wood  pulp  that  enter 
largely  into  the  economics  of  the  paper  mill,  namely, 
cleanliness,  moisture  contents,  and  bleaching  qualities. 
There  arc  other  points  of  relationship  affecting  details  of 
finish  and  beating,  but  in  this  paper  it  is  proposed  to  con- 
sider the  points  above  mentioned,  which  are  sometimes 
different  or  co-related  effects  of  the  same  causes,  as,  for 
instance,  when  fine  dirt  is  present  as  a  result  of  insufficient 
water  in  treatment  for  opening  and  washing  ;  this  affects 
its  cleanliness,  its  bleaching  economy,  and  indirectly  its 
moisture  content. 

I.  Cleanliness. — In  cases  where  rossed  pulp  wood  is 
-ported  by  rail  or  steamer,  the  conditions  attending 
loading  and  unloading  deserve  close  attention.  Some 
dirt  from  the  vat  of  a  news  machine  was  found  to  contain 
a  very  large  proportion  of  particles  of  unburnt  coal.  In 
this  works  pulp  wood  was  conveyed  into  the  mill  from 
tin'  cars  on  the  same  conveyor  as  the  steam  coal. 

Perhaps  the  most  important  point  in  tho  dirt  problem 
is  tho  wood  room  at  the  pulp  mill.  To  prevent  waste 
from  excessive  cutting  in  tho  barker,  and  at  the  same  time 
prevent  the  introduction  of  rotten  knots  or  gum  seams 
to  the  chipper,  requires  intelligent  consideration.  A 
ton-inch  block  may  be  trimmed  down  to  8  in.  in  an  attempt 
to  take  out  a  gum  seam  which  should  only  be  treated  with 
an  axe  by  hand.  Too  much  reliance  is  placed  on  machine 
work  in  many  mills.  A  good  splitter  and  a  few  good  men 
With  axes  will  prove  profitable  in  the  wood  room,  and 
remove  a  cause  of  much  heartache  to  the  paper  maker  ; 
for  once  the  rotten  knot  is  in  the  digester,  a  large  propor- 
tion of  its  contents  will  surely  find  its  way  to  the  finished 
paper. 

The  pulp  maker  endeavours,  of  course,  to  turn  out 
good  qualities  of  fibre,  but  chips  may  get  charred  round 
the  steam  inlet  over  larger  or  smaller  areas,  or  acid  may 
not  be  properly  distributed  in  the  digestor,  resulting  in 
raw  chips.  Both  these  abnormal  products  are  intimately 
mixed  with  the  stock  when  the  digestor  is  discharged  and 
resort  is  had  to  various  mechanical  devices  to  try  to 
eliminate  them.  The  success  of  these  devices  depends 
in  most  cases  on  the  proper  appreciation  of  their  capacity, 
limits,  and  functions,  i.e.,  a  screen  is  a  screen  and  not  a 
conveyor.  In  many  eases  the  capacity  is  overtaxed, 
resulting  in  wasteful  tailings,  which  apparently  affects 
only  the  pocket  of  the  pulp  man,  but  he  does  not  by  any 
means  pay  all  the  bill.  He  may  screen  these  tailings  and 
run  the  tines  back  to  the  stuff  chest  as  good,  or  he  may 
put  them  through  a  grinder  to  mix  with  stock  from  his 
save-alls  and  get  rid  of  a  lot  of  it  to  the  paper  mill  in  the 
form  of  wet  laps  which  will  probably  take  -Jo  per  cent,  or 
even  50  per  cent,  more  bleaching  powder  than  his  best 
quality.  Various  forms  of  riffles  and  flow  boxes  are  used 
for  tho  sedimentation  of  the  heavier  dirt,  but  often  a 
pulp  mill  has  not  been  designed  in  such  a  way  as  to  allow 
a  sufficient  amount  of  water  to  thin  the  stock,  and  the  dirt 
is  carried  along.  The  weight  of  the  stock  tends  to  force 
soft  dirt  through  even  the  reliable  flat  screen,  and  much 
more  through  the  various  forms  of  centrifugal  or  revolving 
screens. 


Pulp  mills  would  often  sort  their  stock  to  more  uniform 
grades  if  adequate   provision  hud   been  mado  for  this  in 

mug   the   mill,   i.e.,   large   and    well   arranged   wai 
housing.     A  small  machine  for  making  wrapping  would 
in  many  cases  be  not  only  profitable,  but  iove 

the  temptation  to  keep  down  the  screenings  pile  at  the 
expense  of  tho  No.  1  stock. 

II.  Moisture  contents. — There  are  several  important 
considerations  affecting  this  point)  yet  these  may  be  traced 
to,  and  in  largo  measure  could  be  remedied  at,  one  part 
el  the  pulp  mill  ;  that  is,  the  stuff-chest  in  its  relation  to 
the  wet  end  of  the  drying  machine  or  the  vat  of  the  wet 
machine,  if  the  product  is  in  wet  laps.  Tho  maximum 
variation  of  moisture  in  the  wet  lap  is  very  much  less  than 
that  in  the  dry  pulp,  and  thus  it  is  a  simpler  matter  to 
tako  an  average  sample.  Dry  pulp  may  vary  more  than 
:t(J  per  cent,  as  running  on  the  machine,  and  if  everything 
is  not  in  first  class  order,  there  may  be  a  variation  of  from 
;{  to  8  or  even  10  per  cent,  between  the  moisture  test  at 
one  sido  of  the  sheet  and  that  on  tho  other.  It  is  this 
great  variation  that  makes  adequate  sampling  difficult. 
It  arises  from  several  causes,  e.g.,  insufficient  steam  in  the 
dryers,  not  as  many  driers  as  there  should  be,  the  desire 
of  the  machine  tender  to  put  out  a  heavy  run,  and  other 
minor  causes  ;  but  the  trouble  may  often  be  traced  to  the 
fact  that  the  stuff  chest  is  not  large  enough  to  maintain  a 
reserve,  resulting  in  the  production  of  alternate  thick 
and  thin  sheets,  incidentally  bringing  with  the  thin  sheet 
much  of  the  accumulated  dirt  at  the  bottom  of  the  chest. 
This  variation  in  the  sheet  renders  inaccurate  any  system 
of  testing  which  relies  on  equal  area  of  strips  or  sheets. 
A  test  for  this  class  of  pulp  must  take  account  of  bulk, 
but  here  another  difficulty  presents  itself ;  many  pulp 
mills  do  not  put  up  their  product  in  packages  of  equal 
weight.  This  is  not  a  difficult  thing  to  do,  and  it  would 
materially  assist  in  correct  sampling,  permitting  the  taking 
of  a  test  sample  from  some  stated  weight,  say  every 
1000  lb. 

III.  Bleaching  qualities. — Given  a  fairly  well  cooked 
sulphite  pulp,  its  bleaching  quality  depends,  in  very  large 
measure,  upon  its  treatment  between  the  digestor  and  the 
drying  machine,  and  in  some  measure,  upon  its  passage 
over  the  drying  machine. 

From  observation  of  the  bleaching  of  sulphite  pulp 
received  as  wet  laps  and  that  received  in  the  machine 
dried  form,  both  of  nearly  equal  paper-making  quality, 
it  seems  probable  that  some  of  the  bleach-consuming 
impurities  in  the  stock  were  eliminated  either  by  oxidation 
or  evaporation  upon  their  passage  over  the  drying  machine. 
The  pulp  received  as  wet  laps  when  first  received,  required 
from  15  per  cent,  to  18  per  cent,  of  its  weight  of  bleach, 
though  as  result  of  better  treatment  noted  below,  the  con- 
sumption of  bleach  was  reduced  to  from  12  per  cent,  to 
1.5  per  cent.,  whereas  the  pulp  received  as  dry  seldom 
required  more  than  12  per  cent,  and  should,  with  a  more 
modern  arrangement  or  a  little  more  time,  not  require 
more  than  10  per  cent,  of  its  bone  dry  weight  for  good 
book  bleaching. 

It  is  an  open  question  whether  the  quick  cook  blow-off 
system  as  used  at  present  does  not  produce  a  pulp  which 
is  expensive  to  bleach;  with  slower  cook  and  the  dump- 
ing system,  a  more  economically  bleaching  pulp  is  pro- 
duced. It  is  quite  possible  for  a  sulphite  mill  to  cook 
pulp  for  one  or  the  other  of  two  main  classifications,  not 
merely  cooking  all  the  pulp  they  can  handle,  and  selling 
for  all  purposes  irrespective  of  quality.  These  two  main 
divisions  might  be  : — (a)  Slowly  cooked,  dumped  and  well- 
washed  pulp  to  be  bleached  for  "  book,"  "  magazine" 
and  "  writing."  (b)  Quickly  cooked,  blow  off  pulp  for 
lews,   manilla.  etc. 

The  effect  of  more  generous  use  of  water  in  washing 
pulp  was  shown  in  a  make  of  pulp  in  wet  form  which, 
during  a  period  of  low  water,  was  taking  an  equivalent 
of  about  IS  per  cent,  of  its  weight  (bone  dry)  of  36  per 
cent,  powder,  but   later,  after  more  careful  washing,  was 
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bleached  in  lees  time  with  about  15  per  cent,  of  its   dry 
\        ".  -ult  of  a  si  ries  of  experimi 
hich  tli''  diagram  below  is  representative,  it  was  con- 
more  economical  pulp  for  bleaching  may 
be  produced  by  a  hot-cold-hot  series  of  washings,  running 


of  water  should  be  provided  that  will  reduce  the  fibre 
contents  at  these  points  to  05  per  cent. 

111.  Stuff  chest  reserve  sufficient  to  maintain  average 
sheet  on  drying  machines  for  at  least  one  hour  and  a 
half. 
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off  over  a  drying  machine  to  finish  at  about  90  per  cent. — 
95  per  cent,  air-dry.  Pulp  over  95  per  cent,  air-dry  does 
not  disintegrate  quickly  in  the  bleaching  tubs  and  the 
bleach  does  not  penetrate  so  well  as  with  pulp  containing 
a  little  more  moisture.  The  washings  referred  to  do  not 
as  a  rule  require  any  more  plant  than  pulp  mills  are  usually 
provided  with,  saving,  in  some  cases,  a  more  adequate 
water  supply.  The  first  hot  wash  can  be  given  by  running 
waterin  with  the  stock  when  a  digestor  is  being  discharged ; 
the  heat  of  the  pulp  from  the  digestor  being  sufficient  to 
bring  the  whole  mass  up  to  a  sufficiently  high  temperature 
to  wash  out  much  of  the  resinous  liquor  remaining  in  the 
pulp  after  draining  in  the  digestor.  The  size  man  and  the 
beater  man  are  often  in  this  matter  the  scapegoats  of  the 
pulp  maker,  for  many  of  the  resinous  spots  found  in  the 
finished  sheet  may  be  easily  traced  to  the  sulphite  mill. 
The  pulp  now  in  the  blow  pits  can  be  drained  and  washed 
once  more  with  cold  water,  or  may  be  taken  after  the  first 
hot  wash  into  the  system,  relying  on  the  flow  box,  strainers, 
reens  for  the  subsequent  cold  washing.  In  most 
mills  there  are  arrangements  for  thickening  the  stock 
before  it  goes  to  the  macli  In   cases   where 

this  is  not  so,  such  machinery  would  have  to  be  installed, 
as  the  stock  flowing  to  the  machine  should  be  fairly  uni- 
form in  fibre  content.  The  final  hot  washing  is  to  be  done 
at  the  wet  end  of  the  machine  by  means  of  a  continuous 
sheet  of  hot  water  running  on  the  pulp  before  it  comes 
to  the  suction  boxes.  This  arrangement  not  only  improves 
the  bleaching  qualities  of  the  pulp  but  materially  aids  in  the 
elimination  of  moisture  at  the  suction  boxes  by  reducing 
the  internal  friction.  It  is  sometimes  difficult  to 
secure  the  flow  of  hot  water  on  the  felt  in  a  continuous 
sheet  without  breaking  the  pulp  sheet,  but  it  can  be  done 
and   will  pay  both  in  freight  and  bleaching  quality. 

With  the  above  considerations  in  mind,  more  valuable 
pulp  for  paper  makmg  may  be  produced,  and  friction 
between  the  pulp  mill  and  the  paper  mill  be  avoided,  by 
atten'ion   to  the  following  points: — 

I.   More  careful  culling  of  wood  blocks. 
IT.   Provision  for  hot   washing  at  time  of  dumping 
and  ample  water  supply  for  sedimentation  of  dirt.     As 
a  basis  for  water  in  the  flow  boxes  and  riffles,  a  supply 


IV.  Proper  and  uniform  steam  provision  for  dryers 
on  machine  ;  a  sufficient  number  of  dryers  to  dry  sheet 
without  overheating  ;  regulation  of  stock  at  wet  end 
of  maclune  and  provision  for  hot  water  treatment^at  this 
point. 

V.  Sampling  of  individual  packages  on  loading  in 
preference  to  sampling  at  machine.  Bales  or  packages 
to  be  made  as  nearly  as  possible  of  equal  weights  to 
permit  of  samples  being  of  uniform  bulk  from  same 
weight  of  pulp. 

Treatment  on  the  above  lines  would  produce  a 
pulp  that  would  require,  on  the  average,  about  10  per 
cent,  of  its  bone  dry  weight  of  36  per  cent,  powder  for 
bleaching  instead  of  the  12  per  cent,  to  20  per  cent, 
limits  now  expected. 

Explanation  of  Diagram. 

Stock  used,  wet  laps,  vacuum  system  with  blow  pits. 

Bleach  strength  equivalent  to  13  per  cent,  of  36  per 
cent,  powder  calculated  to  air-dry  stock. 

Amount  of  bleach,  water,  and  stock  were  the  same  in 
all  cases. 

A Pulp  as  received.     • 

B „     after  washing  in  cold  water. 

C „  „  „  boiling  water. 

D ,     washed  in  water  at    HOT. 

E „  „      over  night  in  cold  water,  squeez- 

ing and  soaking  again  over  night  at  212°  F. 

F Pulp  after  being  dried  bone  dry  in  oven  at 

212°  F.  for  15  hours.  B,  C,  D,  and  E, 
were  best  colour  and  about  equal. 

It  wiU'be  noted  by  referring  to  "  C  "  and  "  D  "  curves 
that  there  was  no  economy  attained  by  the  much  higher 
temperature  of  "  C  "  as  compared  to  "  D."  "  E  of 
course  represents  an  extreme  case.  Maximum  colour  was 
attained  about  the  seventh  hour  and  with  a  variation 
of  about  one-sixth  of  the  bleach  between  the  two  extreme 
cases. 


\i\  .  No.  «.) 


J08]  PH     ESUM  mO«  OB  [RON  in   i  j : i ; i m <  •  SOLUTION 


1^7 


London  Section. 


I  held  at  Burlington  Hon  lay,  January  V) 'tt, 

1910. 


I'll.    ■'.    I.I  w  KOWITSCB    in     PHI     I  HAIR. 


NOTE  ON  THE  ESTIMATION  OF  IRON   IX  FERRIC 
SOLI  TION. 

iiy  v.  r.  Joseph,  vr. i  s.,  B.sa 

h  may  i >> ■  =  dW   known  that  ferric  iron  max   be 

very  rapidly  estimated  with  fait  accural  \  bj  an  iodonietrii 
method  (which  does  aol  involve  redaotion)  without  I  ■■' 
any    special    precautions.    To   obtain    the    l>   I    p  raits, 
doubtless  uecessary  to  follow  the  method  "l  Mohi  as 
■1  ited    by    Troadwell    (Analytical    Chemistry,    Treadwell 
and   Hall,   ii.   page  532,  ami    m   "  Sutton's   Volumetric 
In   this,   the  ferric  solution  is  placed   in   a 
bottle,  the  free  arid  nearly  neutralised,  and  the 
air   displaced    bj    a    current    of    carbon    dioxide.     S"hd 
potassium  iodide  is  then  added,  the  bottle  closed,  shaken, 
kllowed  to  stand  in  the  cold  for  20  minutes.     The 
liberated  iodine  is  then  titrated  with  deoinormal  tbiosul- 
phati       i  I.  II  states  thai  the  results  obtained  by  this 

nod  arc  satisfactory.  Moderate  accuracy  may, 
however,  be  obtained  without  taking  any  of  these  pre- 
cautions. The  ferric  solution  is  acidified  with  hydrochloric 
the  amount  used  doe--  nut  seem  to  be  of  any  import- 
ance), a  few  grams  of  potassium  iodide  added,  and  the 
iodine  liberated  titrated  at  once  with  standard  thiosulphate. 
If  the  substance  under  analysis  is,  as  is  almost  invariably 
the  case,  insoluble  in  water,  it  is  dissolved  in  strong  hydro- 
chloric acid,  to  which  a  few  grams  of  potassium  chlorate 
are  added  if  any  ferrous  iron  is  present,  in  which  case  the 
liquid  is  boiled  almost  to  dryness  before  titration.  The 
thiosulphate  may  be  standardised  with  iodine,  or  with  a 
ferric  salt  of  known  purity  such  as  iron  alum  (de  Koninck, 
Bull.  Soc.  Chiin.  Belg..  1909,  p.  222). 

In  this  laboratory  starch  solution  is  never  used  as  an 
indicator  in  iodoraetric  proees-es  unless  the  solution 
being  titrated  contains  a  coloured  compound  other  than 
iodine  [e.g.  bichromate).  We  find  the  end  point  just 
ns  sharply  by  watching  the  disappearance  of  the  last  trace 
od  yellow  colour  due  to  the  naline. 

As  illustrations  ,,f  the  degree  of  accuracy  to  be  expected 
in  rapid  work,  the  following  examples  are  given.  The 
thiosulphate  solution  used  was  standardised  against  pure 
iodine.  Thiosulphate  is  quite  a  convenient  standard 
fur  general  use.  as  if  carefully  made  anil  standardised  in 
the  tirst  instance,  it  can  be  kept  unchanged  for  months. 
In  this  respect  it  is  more  satisfactory  than  permanganate. 
1  '  .o.  'if  di  i  inormal  thiosulphate  i-  equivalent  to  0-005585 
grin,  of  iron. 

I.  Analysis  of  iron  alum,  containing  11-58  per  cent, 
iron: — luj   11-44  per  cent.   (6)   11-55   per  cent.,  (c)   11-65 

nt.,  ((f)   11-59  per  cent.      Mean    11-5(5  per  c< 

II.  Analysis    of    iron    oxide,    containing    theor 
89-94  per  cent.     Found  09-46  per  cent. 

III.  Analysis  of  a  sample  of  ferrous  sulphate  : — By 
bichromate.  20-68  per  cent.  ;  by  thiosulphate,  20-76  per 
cent. 

IV.  Apparent  value  of  iron  wire  : — By  bichromate, 
100-17  per  cent.  ;  by  thiosulphate,  (a)  100-46  per  cent; 
(b)  100-52  per  cent.      Mean  100-49  per 

Meeting  held  at  Burlington  House,  on  Monday, 
February  1th,  1910. 


DR.   LEWKOWITSCH    IN   THE    CnATF.. 


PRESENTATION  TO  MR.  JULIAN  L.  BAKER, 

The  Chairman  said  that  two  months  ago  Mr.  Baker 
felt  himself  obliged  to  resign  the  position  of  Hon.  Sec. 
which  he  had  filled  with  distinction  for  six  years, 
during  which  time  there  had  been  two  Annua!  Meetings. 
A    resolution    was    then    passed    and    recorded    in    their 


to   Mi     Baker,  ami 
i  alio  been  decidi  m  with  an  ill 

Iresa,  the  text  of  whioh  was  a   follon 
of  the  I.  mdon  Section  of  the  Society  of  Chemical  Indu 
wish  to   record   their  wn  tudi    i-    \b     -i 

I-    Baker  foi   the  untiring  zeal  which  be  devoted  to 
in-  of  ihe  Section  for  the 

Son.  s.-e.  and  Treasun  r  '     I 

behalf  "i  th mbei  i  by  Mr.  \V.di<  c  I-'.  b< 

I '"i:t i.  Mr.    I  i  1904—191 

Di    J.  Lewkowitsch  (Chairman,  1907     1909),  and  by  Mr.  J. 
H.  Coste,    Hon.    Sec .    .md    To  a  urer.     'I  I"  5    al  o 
'"in    to    a. ii '  |.i    a    writing-desk   and    an   arm-chair   as   a 
more      substantial      proof      of      their      appreciation      of 
his    services.     The    Chairman    referred    in    appreciative 
terms   to    tho   assistance   rendered    by   Mrs.   Baker,  and 
iled    her,   on   behalf   of   the   Section,    with   a   purse 
as   a   token  of    their    esteem.     In    handing   thi 
to  Mr.  Baker,  he  could  only  wish  him  long  life,  bappi] 
health,  and  strength  to  continue  his  work;    and  to  assure 
him  that  if  at  any  time  he  was  ablo  to  devote  some  of  his 
leisure  to  tho  Society,   they   would  gratefully  accept   ii  ; 
for  they   really   required   tho   work  of  such   men   as   Mi. 
Baker. 

Mr.  Julian  L.  Baker,  in  reply,  thanked  the  Chairman 
most  cordially  for  his  kind  expressions,  and  the  whole  i  f 
the  members  for  the  emblems  of  their  good  wishes  and 
their  appreciation  of  any  work  he  had  been  able  to  do  for 
tho  Section.  He  could  not  help  feeling  that  in  reality- 
he  was  in  debt  to  the  Society  ;  for  any  work  he  had  done 
was  quite  counterbalanced  by  the  advantages  which 
accrued  to  him  from  the  experience  he  had  gained.  Fort  I 
reasons,  and  also  on  account  of  the  many  friends  he 
had  made,  not  only  in  the  Home  Section  but  in  the 
foreign,  ho  felt  really  very  much  indebted  to  the 
members.  He  believed  that  great  good  had  accrued  to 
tho  Society,  and,  no  doubt,  to  the  London  Section  in 
particular,  from  the  meetings  to  which  the  Chairman 
had  referred,  namely,  in  1905  and  1909.  It  was  only- 
after  careful  consideration  that  he  decided  to  relinquish 
this  post ;  but  his  professional  work  allowed  him  no 
alternative.  He  could  not  conclude  without  referring 
to  the  very  kind  way  in  which  Mrs.  Baker  had  been  referred 
to  ;  she  would  value  very  much  indeed  tliis  expression 
of  the  good  wishes  of  the  members. 

AMMONIA    SODA. 
Its  Present  State  and  its  Future. 
by  albert  colson,  professor  at  the  kcole 
polytechnique,  paris. 

In  the  following  lines,  I  propose  to  explain  the  scientific 
basis  of  the  present  state  of  the  manufacture  of  ammonia 
Boda,  and  to  point  out,  finally,  tho  possibility  of  modifying 
this  process. 

\I'\  \STAc;ES   of  the   process. 

The  output  of  ammonia  soda  amounts  at  present 
to  two  million  tons  per  annum.  The  French  production, 
which  reaches  almost  300,000  tons,  is  smaller  than 
that  of  England,  as  also  of  Germany.  This  is 
due  to  tho  large  number  and  the  small  output 
of  the  French  salt  mines,  which  submit  to  the  law  of 
the  salt  mines  rather  than  combine  for  mutual  defence. 

The  ammonia  process  plays,  to-day,  the  most  important 
part  in  the  soda  industry,  and  of  its  alkaline  derivatives. 
At  the  first  sight  its  dominating  position  appears  to  be  a 
legitimate  one,  and  it  would  seem  that  it  is  destined  to 
retain  this  for  a  long  time  to  come,  for  the  competition  of  the 
electrical  processes  is  not  likely,  at  any  rate  not  in  tho 
near  future,  to  reverse  the  position.  These  views  find 
their  support  in  tho  following  argumentation,  which 
however,  should  be  accepted  only  in  a  general  way. 

The   process  comprises   the   following  operations  :— 

(1)  The  manufacture  of  caustic  lime.  CaCO,=CaO+CO.. 

(2)  The     carbonatation     of     the     ammoniacal     brine. 
2(Naa+NH,  +  H„O^CO;i  =  -M'0,NaH-NH4Cl). 

(3)  The  calcination  of  bicarbonate. 

2C03NaH  =  C03Na,  +  H.O+CO.. 

(4)  The  regeneration  of  the  ammonia. 

2NH4Cl+CaO=CaCl2+HtO+2NHr 
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The  total  cycle  of  the  operations  is  the  resultant,  i.e.,  the 
algebraical  sum,  of  all  the  foregoing  reactions,  and  it 
can  be  summed  up  in  the  following  equation  : — 

CaCO,  +  2XaCl=  COjXa.,  +  Call ,— 5200  cal. 
(solid)  (dissolved)     (solid)  (dissolved) 

This  final  equation  expresses  the  following  facts: — (1) 
The  ammonia  plays  only  an  intermediary  part,  in  that 
it  induces  a  double  decomposition  between  the  salt  and 
the*  calcium  carbonate.  (2)  This  double  decomposition 
takes  place  almost  without  evolution  of  heat,  so  that 
it  is  not  necessary  to  have  recourse  to  energetic  reactions 
to  produce  it. 

It  goes,  of  course,  without  saying,  that  in  practice  it 
is  not  sufficient  to  supply  5200  calories  in  order  to  effect 
the  final  reaction.  In  the  case  at  present  under  our 
consideration,  it  is  necessary,  as  will  be  shown  below, 
to  decompose  the  limestone  by  heat.  This  decomposition 
requires  44,500  calories.  If  this  decomposition  be  effected 
in  a  separate  operation,  then,  theoretically,  the  cycle  of 
successive  reactions  can  take  place,  and  whilst  yielding 
sodium  carbonate,  leave  an  excess  of  30,300  calories. 
For  this  reason  then,  speaking  theoretically,  it  appears 
to  me  necessary  to  decompose  the  limestone  in  a  special 
operation  and  to  exclude  this  operation  from  the  cycle  of 
reactions  which  furnish  soda.  It  is  well  known  that  the 
determining  factor  of  tho  reaction  is  not  the  quantity 
of  heat  which  is  set  free.* 

In  my  opinion,  it  is  the  height  of  the  temperature,  and 
not  the  quantity  of  heat,  resulting  in  the  course  of  any 
reaction,  which  plays  the  predominant  part.  To  give  an 
example,  I  would  say  that  in  the  production  of  aluminium 
by  heat,  the  aluminium  decomposes  the  chromium  oxide, 
because  the  compound  alumina  sets  free,  not  a  larger 
quantity  of  heat,  but  a  higher  temperature,  than  does 
the  compound  chromic  oxide ;  this  conception  accords 
with  the  relative  stabilities  of  these  compounds,  i.e.,  their 
resistance  to  the  action  of  high  temperatures.  This 
condition  is,  however,  subordinate  to  another  con- 
dition, which  I  will  explain,  as  it  is  by  no  means 
familiar  to  chemists,  namely  the  temperature  of  the 
reaction  : — If  aluminium  and  copper  are  heated  in  a 
saturated  petroleum  ether  solution  of  sulphur,  the  copper 
is  attacked  and  not  the  aluminium,  in  spite  of  the  greater 
heat  and  higher  temperature  which  the  formation  of  | 
aluminium  sulphide  would  develop  ;  evidently  the  copper 
combines  with  the  sulphur  at  low  temperatures,  and  not 
the  aluminium. t     The  facts  speak  for  themselves. 

If  we  consider  the  manufacture  of  soda  in  the  light 
of  these  theoretical  considerations,  we  arrive  at  the 
following  conclusion : — 

The  reaction  requiring  the  highest  temperature  is  the 
decomposition  of  the  limestone,  and  none  of  the  reactions 
taking  place  in  solution,  and  really  characteristic  of  the 
ammonia  process,  attains  to  this  temperature.  Hence 
it  is  necessary  to  burn  coal  to  obtain  the  above  decom- 
position, whereas  all  the  other  operations  take  place 
without  such  aid. 

OPEEATIONS. 

I  now  pass  on  to  the  consideration  of  the  four  funda- 
mental operations,  corresponding  to  the  above  given  four 
chemical  equations.  Every  one  of  them  implies  a  special 
^ | 

'  Kott. — According  to  the  laws  of  thermo-dynamics,  the  non- 
compensated heat  determines  the  possibility  for  a  chemical  reaction    ' 
to  take  place.     This  does  not  appear  to  be  in  agreement  with  the 
following  experience  : — 

The  decomposition  of  methyl  salicylate  by  lime  proceeds,  as  is 
well  known,  according  to  the  following  equation  : — 

(OH)C«H«COsCH,.  +  Ca()  =  i  SIU"  <  H,  +  CaC03. 

If  the  quantity  of  heat  evolved,  either  the  total  or  the  compen- 
sated heat,  Is  really  the  cause  of  the  reaction,  it  would  appear  that 
the  heat  of  formation  of  the  carbonate,  COjCa,  which  Is  enormous, 
should  have  a  great  influence  on  the  reaction.  My  experiments,' 
however,  prove  that  this  is  not  bo.  for  under  the  same  conditions, 
the  reaction,  expressed  by  the  following  equation  : — 
<OH)C,H4.COjCHf=C,H6O.CH,  +  COj. 
precedes  the  complementary  formation  of  the  carbonate  that  is 
to  say  tbe  reaction : — CaO  +  COs—CaCOj  Is  in  no  way  connected 
with  It. 

t  Even  in  the  case  of  a  chemical  equilibrium  where  the  heat  of 
formation  L  Is  related  to  the  pressure  P,  and  the  temperature  T  as 
expressed  by  a  formula  analogous  to  that  of  Clapeyron,  the  formula 
only  holds  good  above  that  temperature  at  which  the  equilibrium 
is  established. 


apparatus^  and  presents  special  difficulties.  To  the 
brothers  Solvay  and  to  the  ongineer  Hanrez  belongs  the 
honour-  of  having  been  the  first  who  designed  and  erected 
apparatus  permitting  a  remunerative  yield.  It  would, 
however,  bo  a  mistako  to  believe  that  the  apparatus  used 
by  the  Solvay  company  are  indispensablo  for  the  manu- 
facture, or  even  that  they  are  superior  to  other  types  of 
apparatus.  Hence  I  omit  the  description  of  apparatus, 
which  may  be  of  various  types. 

I.  Lime  kiliif. — The  kilns  used  for  the  decomposition 
of  limestone  aro  heated  either  by  gas,  or  by  coke  or  coal 
mixed  with  the  limestone.  The  kilns  must  be  of  closed 
type,  so  that  the  carbonic  acid,  resulting  from  the  de- 
compositionof  the  limestone, can  bedrawn  off.and  pumped 
into  the  carbonating  towers.  It  would  seem,  therefore, 
a  very  simple  device  to  apply  to  a  continuous  lime-kiln 
a  pump  which  draws  off  the  gas,  and  presses  it  into  the 
ton  cis.  and  apparently  one  could  not  see  why  there  should 
be  any  difficulty  in  so  simple  an  operation.  As  a  matter 
of  fact,  I  could  cite  the  case  of  au  ammonia  soda  works 
which  had  to  be  closed,  because  the  pumps  were  rapidly 
destroyed  by  the  flue  dust  and  the  gas,  and  could  not 
perform  the  work  expected  of  them. 

Moreover,  a  simple  change  in  the  duty  of  the  pumps 
may  alter  the  routine  of  the  manufacture  to  such  an 
extent,  as  to  nonplus  the  most  experienced  manager.  I 
myself  have  had  to  deal  with  such  difficulties,  and  it  was 
not  without  trouble  that  I  was  able  to  overcome  them. 

II.  Carbonatation.  The  preparation  of  the  ammomacal 
lyes,  though  requiring  careful  attention,  offers  no  difficulty. 
On  the  contrary  the  brothers  Solvay  had  so  many  obstacles, 
to  overcome  in  the  carbonatation  that  for  a  long  time 
afterwards  it  was  held  that  their  apparatus  was  exclusively 
suitable  for  the  manufacture  of  soda.  As  a  matter  of  fact, 
this  apparatus  represents  a  perfect  arrangement.  It 
consists  of  a  column,  divided  into  compartments,  the 
bottoms  of  which  are  perforated  with  holes.  (See  illus- 
tration.) 

The  brine  runs  through  the  column  from  top  to  bottom, 
wlulst  the  carbonic  acid  gas  passes,  counter-current 
fashion,  from  the  bottom  to  the  top.  Thus  the  most 
highly  carbonated  lyes  come  into  contact  with  those  gases 
which  are  the  richest  in  carbonic  acid.  Hence,  the  theo- 
retical conditions,  for  a  methodical  exhauston  of  the  gases, 
are  perfectly  realised. 

Xevertheless,  intermittently  working  apparatus,  simpler 
in  design,  and  more  easy  to  manage,  furnish  almost  identical 
results,  provided  they  are  properly  controlled.  Such  in 
particular  are  the  apparatus  which  Roland  and  Schloesing 
used  at  Puteaux  in  1855. 

I  shall  detail  below  the  principal  conditions  for  a  good 
carbonatation,  which  is  an  essential  condition  for  a  good 
yield. 

It  is,  however,  not  sufficient  to  obtain  an  abundant 
precipitate,  for  it  is  also  necessary  that  the  soda  grains 
be  large  and  colourless.  Each  factory  has  its  own  secret 
methods  for  obtaining  this  result,  whilst  there  is  a  general 
similarity  between  them.  These  details,  however 
insignificant,  apparently,  are  very  important  in  practice. 
If  the  grains  are  discoloured,  the  soda  is  difficult  to  sell, 
and  if  the  deposit  is  muddy,  it  clogs  the  filters  or  the 
hydro-extractors.  The  separation  and  the  washing 
of  the  bi-carbonate  then  becomes  difficult,  the  yield  de- 
creases, and  the  quality  of  the  product  is  lower. 

III.  Calcination.  The  bicarbonate,  after  separation 
and  washing  is  subjected  to  calcination.  The  facility 
with  which  this  salt  is  decomposed  appears  to  point  to 
ready  desiccation.  On  the  contrary,  this  operation 
represents  one  of  the  rocks  on  which  a  manufacturer 
of  ammonia  soda  may  founder.  On  the  one  hand,  it 
is  convenient  to  work  with  a  closed  vessel,  so  as  to  recover 
the  carbonic  acid  and  the  ammoniacal  vapours.  On 
the  other  band,  the  material  should  be  made  to  revolve 
in  furnaces,  for  the  bi-carbonate  is  always  moist.  Besides, 
its  decomposition  leads  to  the  evolution  of  water,  so  that 
the  material  agglomerates  in  more  or  less  large  lumps. 
Under  the  influence  of  the  heat,  the  outer  crust  of  these 
lumps  becomes  hard,  and  forms  a  layer  which  protects, 
by  reason  of  its  bad  conductivity,  the  innermost  parts 
from  the  influence  of  heat.     Hence,  the  drying  out  takes 
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place    with    difficulty,    oven    at     im     hiuh    0  mm raturos. 

ill  overcome  the  difficulties,  ■  number  of  different 

and  well-know  n  ap  ■  in  uso. 

IV    Rtgtneration.     He  regeneration  of  ammonia 
a  numbei  oi  problema     The  regeneration  is  carried  out 
in  columns,  ai  to  those  whioh  are  used   for  the 

»l  .'I!  of  alcohol ;     bul    the  dimensions 
for  i  he  ci  capable  oi   recovei  ing 

ammonia  from   I"'  i"  l'ii  cubio  metres  of  mother  liquors, 
dour.     In  this  operation  leakages,  the  production  of 
m,  and  the  running  empty  of  the  plates,  must  be  avoided. 
Above  all,  it  i  10  K , •< - 1 1  i in-  lime  in  continuous 

in  i  with  the  amn um  chloride  in  tho  mother  liquors. 

For  this  purpose  the  column  is  fitted,  in  each  of  its  com- 
partments, with  agitators.  The  milk  of  lime,  in  regulated 
quantities,  is  introduced  by  means  of  a  pump  union  i 
iIm  liquor  into  the  column  at  the  desin  'I  height,  to  act  on 
theohlo]  ide.  U  present,  it  has  become  possible  bo  n  plai  e 
the  milk  of  lime  by  caustic  lime.  In  any  rase,  the  working 
of  tho  columns,  liko  that  of  every  other  apparatus, 
must  be  controlled  by  continuous  sampling,  so  as  to  leave 
nothing  to  chance.  Tho  stoppago  of  this  apparatus 
would  lead  to  a  stoppago  of  the  whole  factory  ;  hence, 
two  columns  must  be  provided,  although  it  ontails  a 
somewhat    heavy   expense. 

V.  Losses  of  ammonia.  An  important  operation 
following  in  the  wake  of  the  working  of  the  carbonators 
and  the  calciners  of  the  bi-carbonato,  is  tho  recovery 
of  tho  ammonia.  For,  as  shown  above,  the  ammonia 
acts  as  an  intermediary,  which  must  do  its  work 
indefinitely;  in  fact  the  realisation  of  this  condition 
is  the  essence  of  the  whole  procoss.  Tho  loss  must  not 
exceed  2-fi  kilos,  per  ton  of  dry  carbonate,  and  even  this 
means  already  an  expense  of  2s.  Id.  It  is  difficult  to  carry 
tin-  recovery  even  to  (his  point,  and  tho  best  thought-out 
means  do  not  always  lead  to  success.  1  havo  seen  Glover 
towers  fed  with  sulphuric  acid  which  did  not  yield  good 
results. 

Can  one  therefore  maintain  that  theory  differs  from 
practice  ?  In  reality  it  was  not  tho  chemistry  which 
was  at  fault,  but  the  application  which  was  faulty. 
Suspecting  that  tho  freo  section  left  in  these  Glovers 
for  the  passago  of  the  gas  was  too  small,  and  hence  that 
in  order  to  obtain  the  requisite  output,  it  had  been 
found  necessary  to  provide  a  moro  active  circulation, 
which  no  longer  permitted  tho  thorough  contact  between 
the  liquid  and  the  gas,  I  enlarged  the  sections  of  the  reouper- 
.  ating  towers.  In  consequence  of  the  diminished  rapidity 
of  circulation  thus  produced,  the  absorption  of  the  ammonia 
then  took  place.  Moreover,  the  employment  of  apparatus 
for  a  methodical  extraction  furnished  mo  with  excellent 
results,  which  have  been  constantly  confirmed  since 
1894  ;  thus,  water,  in  a  vesicular  state,  saturated  with 
carbonic  acid  has  replaced,  with  advantage,  the  sulphuric 
acid. 

Evidently,  empiricism,  which  is  frequently  confounded 
with  practice,  has  forestalled  well  reasoned  operations. 
I  may  not  be  able  to  explain  why  the  gall  of  an  ox  should 
revive  the  colour  of  carpets,  but  empiricism  no  longer 
reigns  supreme  in  industry  in  our  days.  Men  like  Berthollet, 
Chaptal,  Deacon,  Solvay,  Schlocsing,  Mond,  and  many 
others  have  put  an  end  to  its  sway. 

li:L.  IIITATION. 

Having  reviewed  the  operations,  and  pointed  out  the 
difficulties  they  offer.  I  will  revert  to  the  fundamental 
equation  which  determines  the  yield: — 

NCl-fNH,-i-H.O+C0,=  CO3XaH+NH,Cl. 
This  reaction  proceeds  byitself,  i.e.,  takes  place  without  any 
cxtraui  ous  intervention.  But  in  practice  the  precipitation 
of  the  soda  must  be  complete  and  rapid.  Such  precipitation 
is  limited  by  the  solubility  of  the  bicarbonate  in  the 
generating  liquid  and  even  by  the  possibility  of  ammonium 
chloride  being  deposited.  It  is  clear  that  if  these  two 
salts  fall  out  simultaneously,  they  will  react  upon  each 
other  during  the  calcination  and  thus  regenerate  sodium 
chloride  in  equivalent  quantities.  In  practice  it  is 
necessary  to  work  under  conditions  w  hich  are  most  favour- 
able to  the  precipitation ;  moreover  the  latter  must  bo 
stimulated,  for  the  output  of  any  given  apparatus  depends 


evidently  on  tho  duration  of  the  oarbonatation.      A 

.1    iim  liquid  1 1  alkaline,  pr<  i  ipitation  doe  i  not  tal  e  place. 

In  fact,  if  we  1  onatv    inf atacl    « it£  the 

ammonia,  there  is  formed  the  prodn  JH«,  thai 

i    in  say,  a  mixtu t  the  neutral  i  ai  -  and 

ammonia,  both  ol  « hi  h  ue  soluble. 

I   have  carried  out  some  experiments  with  a  view  to 
determining  to  what  extent  ammon  i  with  the 

olubilit  f  of  Li  i  bonate.     Fi 

I  ill-  olved    odium  b    u  I ite  in  « 

40° — 50  ('.    [  took  equal  volumes  of  the  hoi 
idded  ammonia  gas,  and  allowed  to  cool,  side  by  Bide  with 
a    blank    test    in   which    there    .  i     no   ammonia.    The 
alkalimetrieal  determinations  of  the  crystals  which 
deposited  from  the  solutions  placed  in  melting  ice,  yielded 
the  follow  111  u1  result 


ltlniik  test, 
12-e  .... 


Ammonia. -al  solution  titrating  5  c.c.      Dill 

s  ...  4-5  c.c. 


When  the  ■ loniacal  solution  contains  as  much  in'' 

ammonia  as  corresponds  to  10  c.c.  of  the  standard  solution, 
the  deposition  of  tho  carbonate  ceases,  but  reappeai 
once,  when  the  carbonic  acid  gas  is  brought  into  01 
with  it  ;  it  is,  thereloro,  indi.spen.-ablo  t.,  carry  out  rapidly 
the  saturation  of  the  ammonia  with  the  carbonic  acid 
Without  doubt,  the  employment  of  gas  rich  in  carbonic 
ii  id  is  very  favourable  for  this  purpose.  Besides,  it  offers 
the  advantage  of  improving  the  yield,  for,  according  to 
the  measurements  oi  I  libbits,  the  tensions  of  carbonic  acid 
gas  in  saturated  solutions  of  bicarbonate  are  as  fellows: — 
120  millimetres  at  I"'  C  212  mm.  at  30°  C,  and  356  mm. 
at  40    '  I. 

If  then,  one  operates  at  25°  C.  with  gas  of  which  the 
tension,  due  to  carbonic  acid,  is  only  120  millimetres,  that  is 
to  say  with  gas  containing  only  15  to  10  per  cent,  of  carbonic 
a.  id  by  volume,  the  precipitation  of  bicarbonate  would  no 
longer  take  place. 

These  theoretical  predictions  agree  with  the  following 
results,  which  I  have  accidentally  observed  in  practice. 
An  apparatus  capable  of  yielding  4800  kilos,  of  carbonate 
in  8  hours  with  the  aid  of  a  gas  containing  42  per  cent,  of 
carbonic  acid,  all  other  conditions  being  equal,  has  yielded 
the  following  results  : — (a)  2000  kilos,  of  carbonate  in  15 
hours  with  gas  containing  23  per  cent,  of  carbon  dioxide. 
(6)  3200  kilos,  of  carbonate  in  11  hours  with  gas  containing 
32  per  cent,  of  carbon  dioxide,  (c)  4800  kilos,  of  carbonate 
in  8  hours  with  gas  containing  42  per  cent,  of  carbon  dioxide. 
In  all  these  three  cases  it  was  useless  to  prolong  the 
carbonatation. 

The  climax  of  the  Solvay  process. — In  a  factory  where  the 
reaction  is  not  only  carefully  studied,  but  actually  so 
carried  out  in  practice,  there  is  nothing  else  left  but  to 
perfect  the  mechanical  means,  so  as  to  reduce,  to  a  minimum, 
the  manual  labour,  which,  even  at  present  is  not  very 
considerable.  This  tendency  is  strongly  marked  every- 
where, especially  in  those  countries  where  the  law  regulates 
the  hours  of  work.  Already,  manual  labour  has  almost 
disappeared  in  the  establishments  generating  electrical 
energy.  At  Saint  Denis,  charging  and  discharging  of 
the  furnaces  of  tho  boilers  takes  place  automatically. 
Naturally,  as  such  installations  can  be  used  anywhere, 
they  are  also  employed  in  the  manufacture  of  soda. 

As  a  mechanical  arrangement  is  the  more  efficacious, 
the  greater  the  quantity  of  material  operated  upon,  the 
tendency  is  to  increase  the  capacity  of  the  apparatus 
and  we  observe  already  automatic  lime  kilns,  each  of 
which  is  capable  of  keeping  up  the  yearly  manufacture  of 
50,000  tons  of  soda.  Installations  of  this  size  diminish  the 
loss  of  heat  through  radiation,  and  permit  the  heating  of 
the  limestone  in  the  form  in  which  it  is  quarried,  without 
it  being  required  to  break  it,  before  charging  into  the  kiln. 
Assuming,  somewhat  arbitrarily,  the  cost  of  this  kiln  to 
be  £40,000,  and  further  assuming  ■■  wages  of 

one  hundred  men,  i.e.,  a  sum  of  £5,000  to  £6,000  per  annum, 
and  setting  off  against  this  the  writing  off, at  10  per  cent,  per 
annum,  of  the  cost  of  the  install  saving  obtained 

under  this  heading  am. mm-  to  £2,000  per  annum,  that  is 
to  say  to  lOd.  per  ton.  This  saving  is,  of  course,  not 
negligible,  but  it  necessitates  an  outlay  of  capital  which 
is  not  at  the  command  of  every  manufacturer.  Certainly, 
no  one  would  erect  a  special  factory,  entailing  an  outlay 
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of  about  £40,000,  with  the  object  of  making  a  product 
which  leads  only  to  A  protit  of  I0d.  per  ton. 

Small  ild  tind  it  more  to  their  ai 

direct    their  efforts  towards,  and    lay  out  their  capital  for 
a  number  of  different  details.     I  would  recommend   prin- 
hment  of 
the  importance  of  which  1  have  shown  ibove. 

would  seem  that  the  ammonia-soda  indust  ted 

its  zenith  of  pei  id  that  it    is   only  necessary  to 

improve  the  details  of  this  beautiful  process.  However,  this 
is  not  altogether  my' opinion,  and  1  wish  to  show  now  that 
there  are  other  directions  in  which  proj  ssible. 

Let  me  detail  the  cost-prici  carbonate.     The 

resultant  of  the  limiting  reactions  which  give  rise  to  this 
product  m  ;iied  up  approximately  by  the  following 

reaction  :— 3NaC1  +  OaCQj  =  Xa  ,( !( »,.  +  Oaf  '1 ,*+  XaCl.       and 

Residue 
the  total  expenses  comprise  :     1.  The  cost   of  limestone. 

2.  The  cost  of  salt,  which  must  be  used  in  gre       exci  as. 

3.  The  cost  of  the  coal  for  heating  the  lime  kilns.  4.  The 
cost  of  coal  for  the  calcining  furnaces.  .">.  The  cost  of  coal 
necessary  for  tl  ition  of  the  ammonia,  6.  The 
cost  of  coal  to  '  am  for  the  engines.  7.  The  loss 
of  ammonia,  s.  \\  ages.  9.  Depreciation.  10.  Removal 
of  the  residues.  Instead  of  endeavouring  to  obtain 
economies  under  each  of  these  heads,  i.e.,  to  reduce  the 
expense  inherent  to  each  of  these  items  by  a  fraction  which 
must  necessarily  be  small,  it  would  seem  much  better  to 
endeavour  to  effect  the  radical  disappearance  of  some  of 
these  items. 

To  begin  with,  one  is  struck  by  the  excessive,  although 
indispensable,  use  of  salt.  If  this  product  must  be  employed 
in  its  solid  state,  as  is  the  case  at  the  Solvay  works  in 
Belgium,  and  in  the  south  of  France,  one  surcharges  the 
price  of  soda  by  at  least  SO  per  cent.  This  saving  alone 
would  constitute  an  incontestable  advantage.  Now  this  is 
possible  by  replacing  sodium  chloride  by  nitrate  of  soda. 

The  residue  of  the  manufacture  will  then  consist  of 
calcium  and  sodium  nitrates,  and  after  evaporation  to 
dryness  by  waste  heat,  which  is  always  to  be  had  in  large 
quantities  in  an  ammonia-soda  works,  this  residue  retains 
the  agricultural  value  of  the  nitrate  from  which  it  has  been 
obtained. 

But  not  even  herein  lies  the  true  solution  of  the  integral 
transformation  of  the  ammonia  soda  process. 

Before  indicating  such  a  radical  change,  I  wish 
to  show  that  the  reaction  with  the  aid  of  nitrate : — 
XaXOj+XHj+H.O+CO^CX^XaH-i-X^NHjisatleast 
as  advantageous  as  is  the  reaction  by  means  of  sodium 
chloride  :— NaC'l-f  NH,+ H.O+ C02=  CO.NaH  -  XH,C1. 
To  begin  with,  the  nitrate  is  more  soluble  than  the  chloride  ; 
hence,  all  other  conditions  being  equal,  the  limit  of  the 
chemical  change  is  put  back  because  the  ammoniaeal  solu- 
tions of  nitrate  will  contain  more  soda.  But  even  for  the 
same  amount  of  soda,  the  yield  from  a  solution  of  nitrate 
should  exceed  that  from  a  solution  of  sodium  chloride.  The 
decomposition  of  sodium  nitrate  by  ammonium  carbonate 
actually  sets  free  8,000  calories,  whereas  that  of  sodium 
chloride  only  sets  free  7,100  calories.  Xow,  in  consequence 
of  the  rise  of  temperature,  the  deposited  bicarbonate  is 
redissolved  by  the  mother  liquors  from  which  it  has  been 
separated,  just  like  any  solid  sail  r<  dissolves  on  re-heating 
the  saturated  solution  from  which  it  has  separated.  These 
twri  reversible  reactions  are  then  comparable,  with  this 
difference,  however,  that  the  precipitation  of  the  bicar- 
bonate, being  the  result  of  a  chemical  change,  depends  upon 
the  heat  L  Which  has  been  set  free  by  the  generating 
reaction,  whereas  for  the  solutions  it  is  the  heat  of  dilution 
which   enters   into   the  formula  : — 

All' 
Log  S=500  L  /     xa 

which   correlates   the   solubility   8   to   the  ti  mperaturo  T. 
Attic  stent  temperature,  the  solubility  S,  refer- 

ring to  the  bicarbonate  obteini  odium  chl 

and  the  solubility  S1  referring  to  the  bicarbonate  from  the 
nitrate,  are  then  correlated  by  the  formula  : — 
log  S     L 
logSi_H 


which  shows  that  if  L  is  smaller  that  L1,  S  is  also  smaller 
than  Si. 

I  wished  to  ascertain  whether  experiments  would  confirm 
this  theoretical  postulate 

1  used  a  solution  of  nitrate  containing  as  much  sodium 
per  litre  of  water  as  a  saturated  solution  of  sodium  chloride 
!  contain.  Both  solutions  were  treated  with  ST  gruis. 
of  ammonia  gas  per  litre,  and  into  both  solutions  carbon 
dioxide  was  passed  under  exactly  the  same  conditions. 
In  both  cases  the  amount  of  precipitated  bicarbonate,  as 
'lined  by  titration,  was  approximately  the  same 
(sometimes  higher  and  sometimes  lower  in  the  case  of 
nitrate).  The  reason  why  the  experimental  results 
do  not  agree  well  with  the  theoretical  iormula,  is 
partly,  the  fact  that  the  values  L  (  =  80001  and  L, 
(  =  7ioti)  relate  to  dilute  solutions,  whereas  the  actual 
precipitation  tal.es  plai  a  in  i  onuentrated  Bolut  wis. 

Bo  this  as  it  may  theoretically,  .t  is  certain  that  the  yield 
of  soda  even  ini  reases  when  more  concentrated  solutions 
are  employed.  Furthermore,  the  substitution  of  the  nitrate 
for  the  chloride  furnishes  a  residue  consisting  of  nitrates  of 
calcium  and  of  sodium,  which  has  an  agricultural  value 
identical  with  that  of  the  original  nitrate.  If,  then,  the 
residue  is  recovered  by  means  of  waste  heat,  the  total 
cost  of  the  sodium  chloride  would  be  saved. 

In  practice,  the  hygroscopicity  of  the  calcium  nitrate 
diminishes  the  value  of  the  residue.  Hence,  the  following 
procedure  seems  preferable  : — In  the  "  nitrate  process  " 
the  mother  liquors,  from  which  the  bicarbonate  has  been 
precipitated,  have  a  higher  value  than  the  ammonia  and  the 
sodium  nitrate  with  which  we  started.  Let  us  save  the 
lime  by  evaporating  these  liquors,  before  the}'  are  passed 
into  the  columns.  By  utilising  the  gases  given  off  during 
evaporation,  viz.,  ammonia  and  carbonic  acid,  and  by 
extracting,  partially  at  least,  the  ammonium  nitrate 
dissolved  in  the  mother  liquors,  there  would  be  left  a  residue, 
extremely  rich  in  nitrogen,  and  useful  as  a  fertiliser,  or, 
at  least,  as  a  source  of  nitric  acid  and  ammonia. 

Compared  with  the  manufacture  of  soda  with  solid  salt  as 
carried  out  by  Solvay  at  Salins  and  at  Couillet .  one  would  save 
per  ton  of  carbonate':— (1).  1600  kilograms  of  salt.  (2).  1000 
kilograms  of  limestone.  (3).  120  to  150  kilograms  of  coal 
necessary  for  the  transformation  into  quicklime.  (4).  The 
cost  of  heating  required  for  liberating  the  combined 
ammonia.  (5).  The  cost  of  installation  of  these  columns. 
(6).  The  cost  of  disposal  of  the  residues. 

This  is  not  simply  introducing  improvements  in  the 
essential  operations,  but  the  absolute  suppression  of  these 
operations. 

The  ammonia  process  would  then  leave  the  circle  within, 
which  it  appears  at  present  to  be  enclosed,  and  would 
start  on  a  new  career  of  development,  which  has  some 
evident  drawbacks,  but  exhibits  also  striking  advantages. 
Among  these  advantages,  the  feature  that  the  production 
of  sodium  carbonate  would  be  transferred  to  the  neigh 
bourhood  of  the  sea  ports,  where  the  nitrate  arrives,  does 
not  seem  to  be  devoid  of  interest. 

The  cheapness  of  the  sodium  sulphate  coming  from 
powder  mills  and  dynamite  works,  would  also  permit  the 
substitution  of  this  salt  for  the  sodium  chloride  by  concen- 
trating the  mother  liquors  from  the  bicarbonate  and 
producing  a  mixture  of  ammonium  sulphate  and  hydrated 
sodium  sul]  hate,  which  would  constitute  a  fertiliser  easy 
to  handle. 

In  <  onelusion,  I  should  like  to  point  out  that  the  chapter 
of  chemical  processes  which  leads  to  the  production  of 
soda  is  not  y  t     I 

Discussion. 

The  Chairman  said  the  history  of  the  ammonia  soda 
process  had  been  dealt  with  by  Ludwig  Mond  and  by 
Solvay,  whereas  the  present  paper  entered  into  the 
philosophy  of  the  process.  Little  was  said  by  authors 
who  wrote  on  this  process,  as  the  manufacturing  details 
were  jealously  guarded  as  valuable  secrets.  At  present 
it  appeared,  that  in  the  carrying  out  of  those  well  known 
reactions,  involved  in  the  ammonia  suda  process,  the 
engineer  had  the  predominance  over  the  chemist,  much 
as  was  the  case  in  gas  manufacture,   where  the  process 
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ha.l  been  taken  out   of  the   bands  of  thi  and 

[erred   to   the   hands  of  thi  [ineer  ;     it 

fore  11  Batisfa*  t  i <  n  to  bi  or  ft  a  that  the 

.  In  lui-i i  \  .it  i  be  ammonia  sode    pn 

ted  obaptor.     Pn  f,  i  olson  had  openi  d  up  ■ 

:•.  inch  had  at  any  i     a  fon    hadowed  a  new  \ 
cperiments.     Ten  years  ago,  11    might    have   -'Mind 
■    the   suggested    "  nil  i  Eul  lire, 

ted,  chieflj 
manorial  purposes,  and  there  was  none  '.<.  spare  in  o1 
direoi  I,  although  in  the  "  nitrati  prooi         the] 

i    lo    .   but    reappeared  as  a  new  manuria] 

product,  it  might  prove  difficult,  at  any  rate  for  some  im  i  . 

le  the   farmer   to   use   an    unfamiliar  produot, 

But,  now  that   they   bad  another  sonroe  i  ■  by 

i .  the  raw  ma  teriaJ     i  emed 
to  be  r  this  process.     Kuril"'  thai  paper 

had  been  read  10  years  ago,  it  would  have  appeared  ah  o 
lately  necessary  to  think  of  recovering  the  enormous 
quantities  of  sodium  nitrate  lost  at  present  in  the  mother 
bquors,  u  subject  with  which  he  (the  Bpeaker)  had  dealt 
in  a  paper  read  by  him  some  years  ag,>  before  that  Section. 
Ee  was  not  in  a  posit  ion  to  discuss  t  lie  dct  ails  of  the  "nitrate 
process,"  hut  he  confessed  thai  the  chemistry  of  the  proa 
appealed  to  him;  and  he  certainly  hoped  it  would  lead 
to  experiments  which  would  demonstrate  whether  this 
new   process  had  a  future  before  it    . 

St  William  Kimmv  Baid  then-  were  two  points  in 
tins  paper  which  struck  him  as  curious  and  as  deserving 
of  particular  attention  and  consideration  :  one  a  chemical, 
and  the  other  an  economic  one.  It  was  familiar  to  every- 
one that  heat  (lowed  from  a  body  of  high  temperature 
to  a  eold  body  ;  not  from  a  body  containing  a  great  deal 
of  heat  to  a  body  containing  less  heat.  And  it  appeared 
to  him  that  in  pointing  that  out,  the  author  had  struck  a 
vein  which  ought  to  he  extremely  fertile:  it  was  to  the 
effect  that  it  was  not  the  reaction  in  which  the  greatest 
amount  of  heat  was  involved  which  would  most  readily 
go;  but  the  one  in  which  the  highest  temperature  was 
required.  That  was  a  question  which  involved  a  con- 
siderable amount  of  study.  He  was  not  at  all  sure  that 
it  was  not  a  question  of  temperature  alone  but  of  entropy. 
The  other  point  was  purely  economical  :  the  author  made 
the  remark  that  the  restriction  of  the  hours  of  labour 
was  a  strong  inducement  to  bring  in  the  use  of  machinery. 
Ho  wondered  whether  it  had  struck  the  working  man, 
as  it  struck  him,  that  that  was  one  of  the  most  important 
things  in  the  world.  No  doubt  everything  could  be  done 
mechanically,  if  it  only  paid  to  do  it  ;  and  if  workmen 
increased  their  demand  for  wages,  or  lowered  the  hours 
of  work,  machinery  would  he  a  still  more  serious  competitor 
than  it  had  ever  bi  en.  In  this  case,  machinery  had  already 
almost  superseded  the  use  of  hand-labour. 

Mr.  T.  W.  Stuart  said  it  seemed  to  him  that  the  nitrate 
process  as  against  the  ordinary  process  became  a  pure 
question  of  cost,  whether,  if  carried  out  on  the  manufactur- 
ing scale  it  would  be  cheaper  than  the  present  method 
of  working.  Ammonia-ash  was  manufactured  from 
ammonia,  salt,  carbonate  of  lime,  and  coal.  Beginning  with 
ammonia,  one  question  was  whether,  taking  the  cost 
per  ton  of  ash  of  2s.  Id.,  which  the  author  mentioned, 
the  loss  of  ammonia  would  be  less  or  more  by  the  nitrate 
process  than  at  present.  He  thought  that  using  nitrate 
there  would  be  a  fail  amount  of  loss,  and  it  would  bo  a 
question  of  interest  in  the  future,  whether  the  loss  of 
ammonia  per  ton  of  ash,  would  be  less  or  more  as  compared 
with  the  present  working.  A  strong  point  was  made  of 
the  saving  in  the  rock-salt  used  by  Solvay  in  Belgium 
and  the  South  of  France.  No  doubt,  when-  the  ammonia- 
soda  process  was  worked  with  it  was  worked 
at  a  great  disadvantage  ;  and  in  this  there  might  bo  a 
held  for  effecting  a  considerable  saving  ;  but  there  was  no 
such  thing  as  rock-salt  used  in  this  country.  A  thousand 
gallons  of  brine  containing  1  ton  of  salt  cost  6d.,  so  that 
there  was  a  very  small  margin  for  effecting  improvement 
in  that  direction.  With  regard  to  the  question  of  fuel, 
thero  again  they  were  dealing  with  the  cost  of  a  pn 
well-worked  out  with  one  which  was  proposed  on  theoret- 
ical grounds  ;  and  it  was  very  difficult  to  make  any  com- 
parison.    As  to  labour,  he  thought  it   very  difficult  for 


this  process  to  i". it   m.    ordinary   one  a<  now  worl 

baoe  ammonia  ash  madi  in  i  bi   count  i  bed 
by  human  hands  ut 

i  vei  1 1 .... 1 1 1 1  ..  i  Mm  would  iii  i  i  by  tin-  im  - 

p he   thought   the  question   ol  ibour   hud 

been  brought  to  sm  bap E  perf  that  then 

very   little   room   left    for   impri  repairs 

might    he  the  same    in    DOth  C6    0  He     In  '  ul.  I  like  lo    know 

i-ale.     The]  weri  now  discu  oci  sscs 

amanufactur- 

;  and  he  should  like  to  know  if  this  new  one  had 

tage.     li  had  .  .a  tainlj  opened 

i. ni    new   idea-,   which   hi    -  aid    be   followed   up 

and  possibly  tried  on  a  large  scale.    Whj 

rook-salt  instead    ol  brine  in  the  South  of  France  when 

they  considered  that   mining  rock-salt   cost   in   England 

about  8s.  a  ton  to  bring   to    the   surface,  and    then   it 

had  to  be  dis  olved  i    whilst  natural  brine  01   brine  arti- 

iv  produced,  would  cos1  only  (id.  ?    There  rausl   be 

Bome  geological   or  other   conditions   which   rendered   it 

extremely    <l  flicult   for  the  works  in  the  South  ol    Fra 

to  n- 1-  iii  in.-  m  ii  ad i'i-  i,a-ge 

i  obtain  from  sui  b  a  lime- 
kilnas  the  author  had  mention.. IV  Generally,  Professor 
i  ol  i  n  proposed,  for  English  conditions  of  working, 
nitrati  of  soda  at  a  cost  of  £10  per  ton  to  substitute  salt 
at  (id.  per  ton.  as  brine,  obtaining  a  by-product  consisting 
of  nitrate  of  lime  and  nitrate  <.!  soda,  instead  of  u.  mixtn" 
of  calcium  chloride  and  salt,  the  calcium  chloride  being 
now,  to  some  extent,  recovered  as  a  valuable  product. 
The  mixed  nitrates  would  be  sold  for  agricultural  purposes. 
Whether  the  large  sum  of  money  expended  on  nitrate  of 
soda,  as  a  substitute  for  brine,  would  all  be  recovered  in 
the  residue,  whether  there  would  be  sufficient  waste 
to  concentrate  all  the  liquors,  and  whether  the  final 
cost  of  ash  would  be  reduced,  was  a  problem  which  can 
only  be  solved  by  working  Professor  Colson's  proposal 
on  a  manufacturing  scale. 

Mr.  R.  H.  Davidson  said  he  gathered  that  Prof.  Colson 
thought  the  present  ammonia-soda  process  had  about 
reached  finality-  This  opinion  was  of  importance  to  those 
interested  in  the  old  Leblanc  process.  Some  25  years  ago, 
Walter  Weldon,  speaking  of  ammonia-soda  development, 
had  been  one  of  the  first  to  drive  a  nail  into  the  coffin 
of  the  older  process,  but  the  Leblanc  process,  by  the 
help  of  its  many  ramifications  still  managed  to  bold  out; 
and  if  ammonia-soda  had  now  really  touched  bottom 
in  cost  of  manufacture,  it  was  certain  tho  Leblanc 
process  had  not  yet  done  so. 

The  Chairman  said  that  the  Leblanc  process  had  not 
been  mentioned  in  the  paper,  for  the  reason  that  in  1'rani 
that  process  was  practically  dead.  Some  years  ago  in 
Marseilles  he  was  surprised  to  find  that  the  soap-makers 
th.-re  bought  their  caustic  soda  in  the  liquid  form  from 
S. .hay's.  The  liquid  was  delivered  in  drums  and  was 
run  through  pipes  into  tho  cellars  of  tho  BOaperies.  The 
works  who  had  supplied  the  Leblanc  soda  before  were, 
|  amongst  others,  chiefly  the  St.  Gobain  Works  j„  Lyons, 
when  !  i  went  to  Marseilles;   but  since  Solvay  had 

planted    himself   down   in   the   South    between    the    two 
arms  of  the    Rh   0.6,  ho  manufactured  all  the  soda  there 
ohd   salt    produced  in  the  "salt  gardens"   of  the 
immediate    neighbourhood. 

Mr.  G.  F.  Berry  said  some  years  ago  ho  was  engaged 
in  ammonia-soda  manufacture,  when  it  seemed  that  the 
success  of  the  process  largely  depended  on  the  amount 
of  carbon  dioxide  generated  in  the  lime-kilns.  They  had 
heard  of  22.  32.  and  42  per  cent.  From  what  he  remem- 
bered, 42  was  verv  high.  He  should  be  interested  toknow 
what  was  the  average  amount  of  carbon  dioxide  now 
obtained  ;  what  was  the  maximum,  and  how  could  it  be 
obtained. 

M.  '  'HrjRcniLL  SHAHM  said  the  remark  as  to  the  chemical 
combination  which  involved  the  highest  temperature 
rather  than  the  largest  amount  of  heat  seemed  to  confirm 
certain  electrical  experiments  he  had  been  making. 
Probablv  the  explanation  lay  in  the  fact,  that  it  was  a 
question  of  the  decrease  of  resistance.     There  would  be 
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undoubtedly  the  same  analogy  there  :  the  high  temperature 
would  be  acting  with  less  energy,  because  there  was  less 
nee. 
Professor  OolSOH,  (replying  in  French)  said  the 
most  powerful  soda  manufacturing  company  in  France, 
the  Societe  da  St.  Gobain,  had  steadfastly  refused  to  pro- 
duce ammonia-soda,  and  continued  working  the  Loblanc 
process   up   to    1907,    whi  impany   acquired    an 

ammonia  soda  works,  the  Boudiere  <U>  la  Meurthe.  By 
this  act,  the  most  convinced  and  powerful  champion  of  the 
Leblanc  process  sealed  Hie  rate  of  that  process  in  France. 
In  the  South  of  France  solid  salt  was  used  in  the  ammonia- 
soda  process,  by  reason  of  the  special  conditions  obtaining 
there.  In  the  neighbourhood  of  Marseilles  there  were  no 
salt  mines.  Hence  Solvay,  forced  to  buy  the  refined, 
solid  salt,  produced  in  the  neighbourhood,  must  dissolve 
it  again  in  water.  The  consumption  of  soda  products 
by  so  large  a  commerical  centre  as  is  Marseilles,  furnished 
him  with  ample  compensations  for  the  increased  cost, 
particularly  by  the  savings  in  tho  cost  of  transport  and 
by  being  able  to  sell  caustic  soda  in  solution.  In  such 
a  case,  the  "  nitrate  process  "  would  be  more  convenient 
as  it  not  only  assured  the  same  advantages  as  did  the 
ammonia-soda  process,  but  in  addition  thereto,  offered 
the  further  chance  of  saving  the  items  enumerated  in  the 
paper.  The  cost  of  evaporating  the  mother  liquors  from 
the  "  nitrate  process  "  as  compared  with  that  expended 
in  the  case  of  the  present  ammonia  process  was  lower, 
as  the  nitrate  salts  were  more  soluble  than  was  common 
salt,  and  for  the  further  reason  that  there  was  always  a 
considerable  amount  of  waste  heat  available  in  an  Ammonia 
Soda  Works.  The  cost  of  evaporation  was  certainly 
much  below  the  value  of  the  salt,  if  employed  in  the  solid 
state.  On  comparing  the  cost  of  evaporation  with  the 
cost  of  dissolved  salt,  one  must  not  forget  that  the  cost  of 
dissolving  comprised  not  only  the  cost  of  preparing  a 
saturated  solution  of  salt,  but  included  also  the  cost  of 
purification.  Therefore  it  was  the  properly  calculated 
total  cost  of  dissolving  which  must  be  set  against  the  cost 
of  evaporating  the  mother  liquors  of  the  nitrate  process. 
Nor  should  it  be  forgotten  that  the  cost  of  the  common 
salt  in  the  ammonia-soda  process  was  great  because 
the  reaction.  XaCl-f  H:0+NH3-fC0<.=C03NaH+NH4Cl, 
was  a  limited  reaction,  and  in  order  to  establish  equili- 
brium, a  large  excess  of  salt,  at  least  one  and  a  half  molecules 
of  sodium  chloride,  was  required.  There  were  further 
advantages  depending  on  tho  special  conditions  of  the 
localities,  whero  the  "  nitrate  process  "  might  be  worked. 
The  percentage  of  carbonic  acid  depended  on  special 
devices  in  conducting  the  successive  operations  in  the 
routine  of  the  ammonia-soda  process. 
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ANALYSIS  OF  ILLUMINATING   GAS. 

BY  DB.    A.    H.    ELLIOTT. 

The  gas  analysis  apparatus  which  I  use  in  my  laboratory 
consists  of  three  tubes,  one  of  which  is  water  jacketed. 
These  are  connected  to  one  another  and  with  aspirator 
bottles  by  means  of  rubber  tubing.  There  are  three 
aspirator  bottles,  and  each  is  filled  with  water  of  the 
temperature  of  the  room.  The  gas  is  introduced  by  means 
of  rubber  tubing  also  filled  completely  with  water,  attached 
after  removing  the  funnel  above,  and  connecting  with  the 
source  of  supply.  The  apparatus  must  be  used  with 
water  at  a  constant  temperature.  For  this  purpose  we 
have  in  our  laboratory  a  tank  that  is  kept  at  the  uniform 
temperature  of  the  room,  and  fills  automatically  from  time 
to  time.  The  temperature  remains  very  constant.  The 
first  operation  is  to  fill  the  glass  collection  tubes  (which 
hold  200  c.c.)  with  water  from  the  tank,  and  then,  upon 
opening  the  stopcocks,  the  outflow  of  the  water  allows 


the   gas  to  flow  in.     By   reversing  the  operation,  con- 
necting by  a  water-filled  rubber  tubing,  the  gas  can  be 


Fig.  1. 
forced  into  the  gas-analysis  apparatus.  Having  drawn 
the  gas  into  the  first  tube,  which  is  marked  below  indicating 
100  c.c.  more  gas  is  taken  in  than  requred.  It  is  then 
introduced  by  the  aspirator  bottles  into  the  second  or 
middle  graduated  tube  and  measured  accurately,  arranging 
the  bottles  so  that  the  water  in  the  lower  one  is  level 
with  that  in  the  tube  ;  and  after  the  upper  stopcock  is 
closed  the  excess  in  the  first  tube  is  rejected  through  the 
funnel.  The  chemicals  are  introduced  by  means  of  the 
funnel,  which  fits  on  the  outside  of  the  end  of  the  stopcock 
on  the  first  tube,  called  the  laboratory  tube  ;  transferring 
the  gas  (100  c.c.)  from  the  middle  tube,  where  it  has  been 
measured,  back  into  the  laboratory  tube  which  is  full  of 
water,  the  water  is '  driven  over  from  the  middle  tube 
until  it  occupies  a  position  marked  on  the  capillary  part 
of  the  laboratory  tube  above.  Owing  to  the  peculiar 
shape  of  the  bulb  of  the  laboratory  tube,  the  gas  is  pulled 
down  at  the  sides  by  the  solutions  used,  and  returns  up  the 
middle  of  the  tubes,  thus  circulating.  A  very  little  (a 
few  drops)  of  the  chemical  makes  an  enormous  surface 
and  gives  the  gas  a  chance  to  be  absorbed.  The  first  fluid 
put  in  is  sodium  hydroxide  solution  (1  in  5)  to  absorb  carbon 
dioxide.  A  little  water  is  then  added  to  wash  out  the  capillary 
tube  of  the  funnel,  and  a  little  is  also  forced  from  the 
middle  tube.  The  upper  surface  of  the  fluid  in  the 
laboratory  tube  is  then  nearly  clear  water.  The  gas  is 
driven  into  the  middle  measuring  tube  by  means  of  the 
aspirator  bottles,  the  fluids  being  stopped  at  the  zero 
point  above.  We  do  not  measure  the  gas  at  once,  but 
wait  for  the  tube  to  drain  ;  in  order  to  allow  the  water 
to  settle  uniformly,  the  lower  and  upper  stopcocks  on 
the  laboratory  tube  are  opened,  the  sodium  hydroxide 
and  carbonate  solution  allowed  to  drain  out,  and  the  tube 
washed  with  clean  water.  Tho  water  is  now  passed 
up  into  tho  laboratory  tube  from  its  aspirator  bottle  below, 
and  through  tho  top  of  the  tube  at  the  funnel  point  to  expel 
the  air.  The  loss  of  volume  in  the  middle  measuring 
tube  gives  the  carbon  dioxide  in  the  gas.  The  next  step 
is  the  introduction  of  the  gas  into  the  laboratory  tube 
again  by  means  of  the  aspirator  bottles  and  the  bringing 
up  of  the  water  from  the  central  tube  into  the  capillary 
tube  above  tho  laboratory  tube. 

Two  or  three  drops  of  liquid  bromine  arc  now  introduced, 
using  a  little  clean  water  in  the  funnel  :  too  much  bromine 
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must  be  avoided,  or  the  ma  will  expand  i<  h  from  tlw 

bcomine  vapours  thai  It  will  pass  through  the  rubber 
tubing  into  tho  aspirator  bottle  and  be  lost.  Che  bromine 
a*  it  enters,  is  volatilised,  and  the  bromobanzene  and  other 
bromo-hydrnrarbons  oondonso  upon  the  Bides  of  the 
laboratory    tube.     After  sodium    hydroxide 

it  run  into  the  runnel  ami  thenoe  to  the  tube  to  absorb 
mi."    vapours;    as  soon    as    those  aro  absorbod 
the  stopooks  are  washed  with  water.     After  transfer  of 
tho  gas  to  the  middle  tube  as  before,  oontenl  bora- 

■vashed  into  the  waste  below.  The  difference 
between  the  last  and  the  former  reading  on  the  measuring 
tubo    is   called     "  illuminants."        'I'h.-       <  ot 

rations  is  repeated  in  regard  to  allowing  the  water 
to  settle  a  definite  time  in  the  measuring  tube,  as  was 
mentioned  above,  to  insure  a  corroot  reading.  Pyrogallol 
solution  in  water  (one  in  ten)  and  the  sodium  hydroxide 
solution  (usod  as  abovo)  mixed  together  in  equal  volumes 
are  used  to  absorb  oxygon,  and  tho  cuproas  chloride 
(solution  in  hydroclilorio  acid)  is  used  to  tako  out  carbon 
monoxide.  This  cuprous  ohloride  is  troublosomo  in 
the  transfer  of  the  gas  between  the  tubes.  Botwoon 
tho  absorption  and  transference  of  tho  monoxido,  water 
is  added  to  the  laboratory  tube  to  wash  out  tho  chemical, 
And  to  absorb  tho  hydrochloric  acid  vapours.  This 
water  will  make  the  tluid  milky,  but  there  "ill  bo  a  littlo 
clear  water  on  the  top,  which  alone  must  be  transferred. 
The  rosiduo  of  the  gas  which  is  in  tho  measuring  tubo 
consists  of  hydrogen,  nitrogen,  methane  and  possibly 
some  other  hydrocarbons,  the  nature  of  which  is  not 
well  known.  Formerly  tho  explosion  apparatus  was  used 
with  oxygen,  but  uniform  results  could  not  bo  obtained, 
and  sometimes  the  nitrogen  was  exploded.  In  the  first 
explosion  tho  oxcess[of  oxygen  is  kept  within  one  por  cent. ; 
anything  much  highor  will  give  erratic  figures  for  the 
nitrogon.  Tho  gas  in  tho  measuring  tubo  is  drawn  into 
tho  jacketed  explosion  tubo  by  its  aspirator  bottle. 
Twelve  or  thirteen  c.c.  is  sufficient  for  tho  test ;  six  or 
sevon  times  its  volume  of  air  is  addod  from  a  quantity 
drawn  into  the  laboratory  tube  for  this  purpose.  Rejecting 
■excess  of  air  from  the  laboratory  tubo,  this  is  used  with 
the  explosion  tube  and  tho  two  aspirator  bottles,  to  transfer 
the  gas  and  air  mixture  several  times  between  tho  oxplosion 
and  laboratory  tubes  to  thoroughly  mingle  tho  gases. 
After  final  transfer  to  the  explosion  tube,  sevoral  minutes 
are  allowod  to  elapse  before  making  a  reading,  to  allow  the 
water  to  drain  down  to  the  proper  level.  The  mixture 
is  exploded  by  a  spark  from  an  induction  coil  and  the 
contraction  "  C  "  read  after  sevoral  minutes.  Trans- 
ferring the  gas  to  the  laboratory  tube,  the  carbon  dioxide 
is  removed  from  tho  mixture  by  meana  of  the  sodium 
hydroxido  solution,  and  the  gas  is  returnod  to  the  central 
tube  for  measurement  with  the  usual  precaution  of  waiting. 
This  loss  we  call  "  D."  Tho  pyrogallol  mixture,  first  used 
for  oxygen  in  the  original  gas  is  then  added,  and  the 
excess  of  oxygon  is  determined.  If  there  is  not  an  excess 
of  oxygon  then  the  exploded  mixture  will  contain  carbon 
monoxido,  and  the  oxplosion  must  bo  repeated,  using 
Another  portion  of  the  gas  residuum  from  the  middle 
measuring  tube,  adding  more  air  to  make  the  explosion 
mixture.  It  is  rarely  that  more  than  two  explosions  are 
necessary ;  but  about  0-5  to  1  per  cent,  of  oxygen  must 
be  in  excess  to  get  tho  best  results.  After  absorbing  tho 
oxygon  and  measuring  the  remainder  (nitrogen),  the 
nitrogen  contained  in  tho  air  used  for  the  explosion  is 
subtracted  from  this  residual  nitrogen,  tho  balance  being 
the  nitrogon  in  that  portion  of  tho  residuum  of  gas  which 
was  used  for  tho  explosion,  and  is  calculated  to  the  original 
gas  residuum.  Tho  figures  which  we  call  "  C  "  and  "  D  " 
are    usod    in    calculation,    by   the    following    formula : 

2C JD 

■ — ~ — =  hydrogen.      The      difference       between       tho 

sum  of  the  constituents  determined  and  100,  is  called 
methane.  It  will  bo  found  that  the  figure  "  D  "  will  also 
equal  methane  if  the  work  is  properly  done,  and  sorves 
as  a  cheek  on  results. 


gases.     Tho    Hempol    bulb    contains    sodium    hydroxide 
of  tho  sain  used  in  the  Larger  apparatus. 

The  bulb  burette  is  fitted  with  a  three-way  oook,  wbioh 

is  doubly    perforated.      This   bulb   is   so    fixed    that    when 
the    water   in    the    aqurator    bottli  level 

below,  the  bulb  and  tubo  together  bold  100  o.o.  of  gas. 

The  sto] b    may    bo   tinn,  ,|     .     i  bat   gas  may   be  drawn 

into  this  burette,  the  apparatu  U  of  water.    To 

the  other  tube  above  the  burett  hod  the  Ibmpel 

bulb,  tilh-d  with  sodium  h  .  The  use  is  obvious. 

1 1  is  an  excollont  apparatus  for  those  in  charge  of  boilers. 


FLUE-GAS  TESTER. 

BY  DR.  A.  H.  ELLIOTT. 

This  is  an  apparatus  for  determining  the  carbon  dioxide 
in  flue  gases,  and  also  in  the  crude  water-gas  generator 


APPARATUS  FOR   DISTILLING  GAS-OIL. 

BY  DR.  A.  II.  ELLIOTT. 

In  this  apparatus,  which  consists  of  a  flask  surrounded 
by  the  sheet  iron  .over,  tho  distillation  flask  must  be  kept 


ToSpt'H QrdWOr 


m 


l  Urn;—  THE  ELLIOTT  GAS  ANALYSIS  APPARATUS 


(Feb.  28,  1810. 


uniformly   hot    so   that   it    will   not    crack.     These   flasks 
crack  when  the  lea  lil  strike?  them,  owing  to  the 

ding  points  of  the  oils,  but  they  are  rarely  broken 
when  using  this  iron  cover  made  of  two  deep  sand  baths. 


a1taratus  for  determining  sulphur  in 
Spent  oxioe. 


BY  DR.  A.  H.  ELLIOTT. 


The    apparatus  lification    of     that    used    by 

l'r.  E.  I  determining  the  volatile  sulphur  in  coal. 

It  consists  of  a  large  bottle  holding  about   S  litres,  lined 
with  a  rubber  Stopper  held  in  place  by  a  flat  brass  spring 


Fig.  4. 

slipped  on  sideways.  Through  th  e  stopper  is  a  hole  to 
carry  a  100  c.c.  separating  funnel  and  two  perforations 
for  copper  wires.  One  of  these  wires  is  short,  reaching 
about  one-third  down  the  height  of  the  bottle ;  the  other 
carries  a  brass  deflagration  cup,  as  used  in  experiments 
with  phosphorus  in  oxygen.  At  a  point  where  the  short 
wire  comes  near  the  longer  one  it  is  covered  with  platinum 
foil  and  the  adjacent  deflagration  wire  is  also  covered. 
Between  these  platinum  terminals  a  connection  is  made 
with  very  fine  iron  wire,  capable  of  being  melted  by  the 
current  from  six  dry  cells. 

Into  the  deflagration  cup  put  a  very  little  dry  cotton 
wool,  then  connect  the  cotton  by  strands  of  cotton  wicking 
with  the  iron  at  the  terminals.  Using  1  grm.  of  dry  spent 
oxide  mix  it  with  1  grm.  of  a  mixture  of  chlorate  and 
::  to  1)  and  place  upon  the  cotton. 
To  start  the  apparatus  the  bottom  of  the  bottle  is  covered 
with  a  little  distilled  water,  and  the  bottle  then  filled  with 
by  displacement.  The  deflagration  spoon  and 
wires  are  inserted  into  the  bottle,  the  spring  adjusted  and 
the  charge  fired  by  means  of  the  battery.     The  action  is 

immediate    and   the  bottle   i  "led     to    condense 

vapours.  The  separating  funnel  contains  50  c.c.  of  10  per 
i  ■  nt.  solution  of  sodium  peroxide  which  is  allowed  to  run 
into  the  bottle  when  it  cools.  Th"  bottle  is  washed  out 
and  the  solution  made  to  300  c.c.  To  10  c.c.  of  this  are 
added  methyl  orange  and  5  c.c.  of  dilute  hydrochloric 
"id.  and  tiv  volume  made  up  to  100  c.c.  One  »rm.  of 
barium  chloride  crystals  is  added,  th'-  whole  allowed  to 
Mand  1.5 — 30  minutes  and  tin  turbidity  determined.  A 
table  of  barium  Bulphate  turbidities  i-  used  for  the  deter- 
mination. Or  the  solution  may  Ire  filtered,  the  barium 
sulphate  washed,  dried,  and  weighed  as  usual. 


PORTABLE    BAR    PHOTOMETER. 

USED   BY   DB.    E.    C.    LOVE.    CHIEF   GAS   EXAMINER, 
CITY    OF   NEW    YORK. 

This    photometer    consists    of    a    wooden    frame-work 
supporting  a  platform  on  which  is  placed  the  bar  and  sight 


box,  the  candle  balance,  gas  pillar,  governor,  and  special 
small  wet  meter.  The  whole  is  enclosed  with  opaque 
urtains  (not  shown  in  the  figure).  In  these  curtains 
re  openings  at  the  top  over  the  gas  pillar  and  the 
Btandard  light  The  operation  of  tin'  photometer  does 
not  differ  from  that  of  any  ordinary  open  bar  photometer 
constructed   lor   a    dark   room. 


Fig.  5. 

JIr.  C.  H.  Stone,  Gas  Engineer  for  the  Public  Service- 
Commission  at  Albany  exhibited  an  excellent  portable 
photometer  and  explained  its  uses.  It  is  very  compact 
when  closed  and  shuts  up  into  the  space  of  a  large  dress 
suit  case  ;  yet  when  unpacked  and  set  up  in  five  minutes 
is  a  regular  working  photometer. 

He  also  gave  his  experiences  with  the  Jenkins  sulphur 
and  ammonia  apparatus ;  testifying  to  its  usefulness  and 
accuracy  in  the  case  of  sulphur  and  ammonia  tests. 
This  apparatus  was  described  in  the  Journal  of 
American  Chemical  Society,  April  1906,  and  has  been 
improved  by  Mr.  Stone  to  include  ammonia  test  simultane 
ously  with  the  sulphur  test. 


THE  ELLIOTT  GAS  ANALYSIS   APPARATUS. 

BY   E.    C.    UHX1G. 

Comparative  results  obtained  with  the  Elliott  and. 
Hempel  gas-analysis  apparatus  in  my  laboratory  gave 
the  following  results  : — 

A  volume  of  gas  (3  cu.  ft.)  was  taken  into  a  5  cu.  ft. 
holder;  the  water  in  this  holder  had  been  standing  there 
for  about  two  years,  the  evaporation  being  replaced  from, 
time  to  time,  so  that  the  water  was  as  saturated  with  gas 
as  was  possible.  Samples  of  the  gas  were  taken  from  this 
holder  lor  both  apparatus.  These  samples  were  analysed 
with  the  following  results : — 

Elliott  Hempel 

Per  cent.  Per  cent. 

i  stood  dioxide 3-6  . .  3-7 

IUuminanta 13.6  . .  13-4 

o\>gen 0-6  ..  0-6 

Carbon  m ride  27-0  ..  26-5 

Hydrogen    29-8         ..        29-3 

tfethane 19-5       ..      18-6 

.Nitrogen  6-4        ..  7-9 

The  above  methane  and  nitrogen  results  were  calculated 
from  tin-  explosion,  using  the  regular  contraction  factors. 
Calculating  the  same  from  the  residual  nitrogen  left  after 
explosion  and  absorption  of  carbon  dioxide  and  oxygen 
with  sodium  pyrogallol.  the  following  figures  were 
obtained  :  — 

Elliott  Hempel 

Per  cent.         Per  cent. 

Methane   19-6         .      17-5 

Nitrogen  6-:;       . .        9-t 

From  the  residual  gas  of  the  Hempel  sample  20-2  c.c. 
of  the  gas  were  taken  and  mixed  with  47ft  c.c.  of  air  and 
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bnrned   in  a   palladium   tube   with   the  following   n 
til  itod  on  tin  re  idual  gs  -  :     Hydrogen,  80s)  .    i 
monoxide  tinabsorbed  bj   the  cuprous  ohloride,  1-1. 

The  absorpl ions  in  the  1111  done  in 

thi  r   by  allowing  th<     ! '  to 

■  the  inside  surface  of  the  absorption  ti  in  the 

Hempel   •  pp  y  allow  ing  the  gs    to  remain  in  i 

with   the  reagent   with  shaking  of  the  pipette  until 

i  ithin    0-1    o.o.    wore 

ined      i 'n bon    dioxide     h  i  i  !    d     in      odium 

hydroxide  in  both  app  ratus,     flluminanta  wore  absoi 

with  bromine  in  the  BUliot  '  is,  and  with  tut 

sulphuric  arid  in  the  Hempel  apparatus.      It   was.   found 

thai  this  '  more  effective  than  bromine  in  the 

Hempel    apparatus,    and    thai    bromine     in    the    Klliott 

is  i  ili-.  live  '-  fuming  Bulphurio  aoid  in  the 

Hempel    apparal as      \.i i imin      in     t    Hempel    pipette    is 

tion,    ■".!   ""   shaking    weak   bromine 

lours  are  given  off  which  do  not  act   verj     trongly  on 

the    illurainants,    this    makes    the    absorption    alow 

repeated    absorptions   are    necessary.     Fuming   sulphuric 

■  l  one  oral  most  two  absorptions  axe 

all  thai  air  needed.     Bromine  in  tin-  Elliot!  apparatus  is 

.1  as  li.|iiiil  element  ami  nut  in  aqueous  solution, 
strong  vapours  are  given  oil  whioh  aol  at  once,  in  fact 
tin-  reaction  may  !"•  w  itched    and  tin'  bromides  formed 

'  Been  running  down  the  tube.     Oxygen  was  absorbed 

in  tin-  Kllioti  apparatus  with  alkaline  pyrogallol,  and  in 

tin'     Hempel    apparatus    with     phosphorus.      'I'lir    results 

-   very  well.     •  arbon  monoxide  «  t  rbed  in  both 

apparatus  with  acid  cuprous  chloride.     The  results  Bhow 

the  absorption  i  perhaps  slightly  more  complete  in 
the  Elliott  apparatus.  Two  pipettes  were  used  in  the 
Hempel  apparatus ;  constanl  readings  were  firsl  obtained 
in  om  pipette  and  on  trying  the  second  pipette  a  further 
absorption  of  1*5  c.c  was  obtained.  Cuprous  chloride  is 
slow  in  its  "tion  and  any  unabsorl  ed  carbon  monoxide 
will  affect  the  subsequent  explosion. 

The  explosion  was  done  over  water  in  the  Elliott  appara- 
tus, and  over  mercury  in  the  Hempel  apparatus.  All 
comparative  analysis  made  with  different  apparatus 
appear  to  agreo  as  far  as  tho  explosion,  at  this  point 
variations  aro  noticed.  These  differences  have  been 
as, Tihed  In  several  causes,  principal  stress  being  laid  on 
the  solubility  of  the  carbon  dioxide  in  water.  It  is  my 
opinion  that  while  this  may  be  one  of  the  causes  it  is  net 
the  main  cause.  It  will  he  noticed  in  the  above  analyses 
that  explosion  over  mercury  gives  even  more  divergent 
results  than  explosion  over  water.  1  think  that  the 
reasons  for  these  differences  arc  principally  unabsorbed 
carbon  monoxide  in  the  residual  gas  and  too  much  air 
mixed  with  the  part  taken  for  explosion.  In  regard  to 
the  latter  I  find  I  fiat  t  he  best  results  arc  obtained  by  taking 
just  sufficient  air  so  as  to  have  about  0-5  to  ()•?  c.c.  of 
oxygen  after  the  explosion.  This  lessens  tho  possibility 
of  the  nitrogen  of  tin  oxali-ed   in  the  explosion. 

The  amount  of  air  to  be  taken  is  variable,  and  can  only  be 
found  by  experimenting  with  a  portion  of  tin  residual  gas. 
Illuminating  gas  may  also  contain  ethane,  and  as  this 
forms  two  volumes  of  carbon  dioxide  in  the  explosion 
it  will  cause  some  difference  in  calculating  the  methane. 

ost  any  apparatus  will  give  good  technical  results 
in  tho  hands  of  a  careful  operator,  but  in  gas  works  practice 
preference  must  be  given  to  that  apparatus  which  will 
produce  the  results  in  the  shortest  time.  With  the  Klliott 
apparatus  an  analysis  can  be  finished  in  from  30  to  40 
minutes,  in  cases  of  great  hurry  in  possibly  25  minutes, 
the  best  results  are  probably  obtained  in  about  45  minutes. 


II         'i  ..rue  these  dilh.nl- 

I    nppl]  a  rapid  a  :  tin  the 


DISTILLATION     APPARATUS     FOB     WATER-GAS 
TAR. 

BY    B.    C.    UHLIG. 

difficulty  has  always  been  found  in  i 
distillations  of  water-gas  tar  espei  tally  whi  n  the  operation 
was  conduoted  in  a  glass  Bask,  the  tar  will   bump,  break 
tho  flask  and  eauso  not  only  loss  of  time,  but  also  danger 
to  the  operator  and  damago  to  his  clothing. 


in  rcentage  oi  water  a  b b     i     thus  fun 

a  means  of  knowing  the  efficienoj   of  ''  tanks. 

It  was  constructed  by  the  works  blacksmith  and 

of  a   piece  of   wrought   iron   pipe   A   12  indies  long  and  2} 

inches  internal  diameter  with  plugs  welded  into  the  ends. 
It  has  a  1  inch  nipple  a  closed  with  a  scTOT  plug  and 
another  I  inch  nipple  5  about  2  inohef  long  closed  with  a 
cork,  ami  having  a  bent  piece  of  :  inch  pipe  d  connecting 
with  the  '  ondi  a  er  C.  A  cook  c  .allows  the  retort  to  be 
emptied  cd  the  pitoh  left  after  the  distillation  is  finished. 
,  stand  made  of  wrought  iron  supporting  A  in  an 
inclined  position.  The  object  of  the  cork  in  b  is  to  allow 
I  In  insertion  of  a  thermometer  when  a  fractional  distillation 
i  to  be  made,  and  to  provide  a  vent  in  case  of  an  explosion 
in  A  allow  mL.  the  cork  to  blow  out.  This  has  heretofore 
not  happened  as  the  explosions  have  been  so  weak  that 
their  force  has  been  directed  through  tho  condenser 
tube  C.  The  retort  A  may  bo  attached  to  an  ordinary 
Liebig  condenser  but  tho  condonser  shown  in  the  figure 
is  used  because  a  burner  may  be  placod  under  E  to  heat 
the  water  around  C  when  naphthalene  oils  are  coming  off. 
The  tube  ('  passes  through  a  copper  box  which  has  water 
running  through  it.  C  is  30  inches  long,  and  the  box 
has  tho  following  dimensions,  upper  side  16  inches, 
bottom  26  inches,  sides  3  inches  and  6  inches,  width  2i 
inches.  It  is  supported  by  a  wrought  iron  stand.  E  similar 
in  construction  to  D.  A  graduated  cylinder  F  supports 
a  glass  funnel  G  in  which  is  placed  a  piece  of  wet  filter 
paper,  winch  acts  as  a  separator  for  tho  oil  and 
water  dropping  from  C,  the  water  passing  tlirough  into  F 
where  its  volume  may  bo  read,  while  the  oil  remains  on 
the  paper. 

To  use  tho  apparatus  the  plug  in  a  is  unscrewed,  the  tar 
weighed  in  the  can  in  which  it  comes  and  some  tar  (about 
300  grams)  poured  into  A.  The  can  is  reweighed,  the 
difference  in  weight  being  the  tar  to  be  distilled.  The  plug 
is  then  screwed  into  a,  and  d  connected  with  C  by  means 
of  a  perforated  cork.  The  .lotted  lines  show  tho  position 
of  the  tai  in  the  retort.  A  triple  Bunsen  burner  is  placed 
under  D  at  the  end  nearest  the  condenser  and  as  the 
distillation  proceeds  the  burner  is  moved  toward  the  other 
end.  This  movement  is  gradually  done  anil  when  tho 
other  end  is  reai  hed  the  flame  is  increased,  and  the  heating 
continued  until  no  more  water  is  seen  .hopping  into 
tin  funnel.  The  burner  is  extinguished,  and  after  waiting 
a  short  time  to  allow  the  retort  to  cool  somewhat,  tho 
cock  c  is  opened  and  the  warm  pitch  allowed  to  run  out. 
The  volume  of  water  in  F  multiplied  by  100  and  divided 
by  the  weight  of  tar  taken  gives  the  per  cent,  of  water 
in  the  tar. 

If  naphthalene  should  form  in  < '  it  can 
out   with  a  pieco  of  cotton  on  the  end  of    a    long  wire. 
.Naphthalene  does  not  appear  until  all  the  water  has  been 
driven  off  the  tar,  so  this  cli  is  done  when  the 

operation  is  finished.     In  case  of  a  fra.  :llatl?" 

v.  line    naphthalene    was    one   of    the    constituents    to    be 
determined,  the  water  in  the  would  be  heated 

when  this  point  was  reach 

The  great  advantage  of  this  apparatus,  apart  from  the 
bility  of  breakage,  is  the  manner  in  which  the  heat 
is  applied  to  the  tar.   It  will  '  that  •"<'  ta*ls 

mil  where  it  is  shallowest,  and  then  as  tho  dis- 
tillation goes  on  at  the  deeper  (.arts.  This  insures  a  quiet 
distillation  and  prevents  bumping. 
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When  the  retort  beoomee  stopped  with  pitch  from  many 
distillations  adhering  to  the  inside,  and  cleaning  is  neces- 
sary, the  part;.  <i.  6,  and  c  are  unscrewed,  the  retort  taken 
from  the  support  D  and  placed  in  a  forge  tire  where  it  can 
be  heated  until  all  the  pitch  is  burned  out.  The  parts  are 
then  reassembled. 

Water-gas  tar  containing  upward  of  75  per  cent,  water 
has  been  distilled  with  this  apparatus  without  loss  of 
material  or  danger  to  the  operator. 


OIL-GAS  ANALYSIS  APPARATUS. 

BY   E.    C.    UHLIG. 

This  apparatus  was  designed  for  gases  in  which  the 
methane  is  in  greater  proportion  than  the  hydrogen.  It 
is  based  on  the  observation  of  E.  Jaeger  (this  J.,  1S98, 
page  1190),  that  when  a  mixture  of  methane  and  hydrogen 
is  passed  through  copper  oxide  at  250°  C.  the  hydrogen 
is  burned  to  water,  the  contraction  in  volume  being  a 
direct  measure  of  the  hydrogen  that  was  present,  while 
the  methane  is  unchanged  until  the  copper  oxide  is  heated 
to  redness  when  it  is  burned  to  carbon  dioxide  which  may 
be  absorbed  in  sodium  hydroxide.  The  residue  of  gas  left 
after  combustion  and  absorption  is  then  read,  added 
to  the  other  constituents  and  the  sum  subtracted  from 
100  gives  the  methane.  This  apparatus  has  been  used 
for  gases  made  by  decomposing  oil  in  retorts.  These 
gases  are  of  the  following  type  : — 

Per  cent.  Per  cent. 

Carbon  dioxide     0-0  . .  00 

Uluminants    54-2  . .  45-4 

Oxygen       0-4  . .  0-4 

Carbon  monoxide     0-3  . .  1-2 

Hydrogen     9-8  . .  5-0 

M.thane     32-8  ..  43-6 

Xitrogen     2-5  . .  4-4 

The  apparatus  consists  of  an  absorption  tube,  A,  similar 
to  that  used  on  the  Elliott  apparatus,  but  having  the  part 
cd  in  addition.  This  part  is  made  of  tubing  1  mm. 
internal  diameter  to  the  bottom  of  the  upright  part  d, 
this  upright  part  has  an  internal  diameter  of  0  mm. 
.and  an  external  diameter  of  10  mm.,   the  bulb  is  15  mm. 


•external  diameter.  The  tube  A  may  be  graduated. 
The  tube,  B,  is  100  c.c.  capacity,  ami  is  graduated  in  1/10 
0.C  It  is  contracted  below  the  bulb,  g,  which  is  15  mm. 
external  diameter.  The  part  above  g  is  f>  mm.  internal 
and  10  mm.  external  diameter.  C  is  a  quartz  tube 
filled   with   line   granular  copper  oxide,   the  ends  of  this 

•tube   are    stopped    with    plugs   of   asbestos    fibre.      The 


connection  with  A  and  B  is  made  with  rubber  tubing 
wired  on  and  covered  with  wet  lamp  wick  shown  at  ;';'. 
This  wiuk  must  be  kepi  wit  during  the  combustion  by 
running  water  over  it.  Two  discs  of  asbestos  board 
through  which  the  tube,  C,  passes  are  shown  at  hh.  The 
tube,  C,  is  heated  by  the  burner.  1). 

To  prepare  the  apparatus,  the  tubes,  A  and  B.  are 
filled  with  water  by  raising  the  bottles,  o  and  6.  which  are 
attached  to  the  tubes  by  rubber  tubing.  The  next  step 
is  to  fill  the  apparatus  from  the  cock,  c,  to  the  narrow  part 
under  g  with  atmospheric  nitrogen.  This  is  done  by 
lowering  the  bottle,  a.  and  opening  the  cock,  e,  thus 
admitting  air  into  A.  e  is  then  closed  and  the  funnel  tilled 
with  sodium  pyrogallate  solution,  which  is  gradually 
allowed  to  flow  "into  A.  When  all  the  oxygen  has  been 
removed  from  the  air  in  A  the  cock,  c,  is  opened  and  the 
nitrogen  passed  irom  A  to  B  and  back  several  times, 
applying  some  pyTogallol  solution  when  the  nitrogen 
is  in  A."  Finally  the  bottle,  6,  is  raised  so  that  the  level 
of  its  water  is  at  the  narrow  part  of  B  under  g.  When  the 
water  in  B  is  at  this  mark,  the  cock,  c,  is  closed,  the  3- way 
cock,  /.  opened  to  drain  A.  and  e  also  opened.  The  tube 
A,  is  then  emptied  and  washed  out  with  water  admitted 
through  the  funnel,  tin  bottle, o,  is  emptied,  washed  out, 
and  filled  with  fresh  water.  It  is  then  raised  above  e, 
and  when  A  is  full  of  water  the  cock,  e,  is  closed  The 
apparatus  is  now  ready  for  the  gas  which  is  to  be  analysed. 

The  funnel  is  removed  and  the'gas  admitted  to  A.  Y\  hen 
a  little  more  than  100  c.c.  has  teen  admitted  tc  A,  the 
cock,  e,  is  closed  and  the  funnel  replaced.  The  excess  of 
gas  over  100  c.c.  is  expelled  and  the  volume  a  ijusted 
in  the  usual  manner.  We  now  have  100  c.c.  of  ga  in  A, 
and  proceed  to  make  the  absorptions  in  the  same  manner 
as  in  the  Elliott  apparatus,  admitting  the  reagents  in  turn 
through  the  funnel ;  the  tube  A  being  graduated  the  various 
contractions  are  read  on  it.  When  all  the  constituents 
of  the  gas  have  been  determined  except  hydrogen,  methane, 
and  nitrogen,  the  residual  gas  is  passed  into  B  and  the  cock, 
c,  closed.  A  and  a  are  now  washed  out  and  refilled  with, 
fresh  water.  The  burner,  D,  is  lighted  and  a  small  flame 
permitted  to  burn  about  3  inches  below  C.  The  gas  is 
passed  from  B  to  A  and  back  about  six  or  eight  times. 
The  burner  is  removed  and  water  run  over  C  to  cool  the  gas. 
when  cool  to  room  temperature  a  reading  is  taken  by 
raising  6  until  its  water  level  coincides  with  the  water 
level  in  B,  the  heating  and  cooling  may  be  repeated  to 
ensure  that  all  the  hydrogen  is  burned.  The  contraction 
found  gives  the  hydrogen.  The  burner,  D,  is  replaced 
and  C  raised  to  a  red  heat,  the  funnel  is  filled  with  sodium 
hydroxide  solution  (10  per  cent.)  and  the  gas  passed  from 
B  to  A  and  back ;  when  in  A  the  cock,  c,  is  closed  and  some 
sodium  hydroxide  admitted.  This  is  continued  until 
no  further  contraction  is  observed  in  the  gas  volume. 
The  burner  is  removed  and  the  tube,  C,  cooled  with  water 
as  before,  when  at  room  temperature  a  reading  is  taken 
of  the  gas  in  B,  this  gives  the  nitrogen.  The  sum  of  the 
constituents  subtracted  from  100  gives  the  methane. 
Any  ethane  is  burned  and  reported  as  methane. 

This  apparatus,  as  originally  used,  had  a  platinum 
tube  at  C,  but  it  was  found  that  the  reduced  copper  alloyed 
with  the  platinum  and  this  caused  the  tube  to  crack. 
A  quartz  tube  was  tried  and  found  to  answer  very  well  ; 
it  may  be  heated  to  redness  and  suddenly  cooled  with  water 
without  danger  of  cracking,  and  neither  copper  nor  copper 
oxide  have  any  effect  on  it.  It  may  be  readily  cleaned 
by  immersing  in  aqua-regia  in  a  test  tube,  allowing  to  stand 
over  night,  washing  out  with  water,  and  drying  in  a  flame. 
It  then  can  be  cooled  and  refilled  with  copper  oxide. 

When  an  analysis  is  finished  the  tube,  C,  is  heated  again 
to  redness  and  air  passed  through ;  this  oxidises  the 
reduced  copper  to  copper  oxide  ;  the  last  of  the  oxygen 
is  then  removed  by  pyrogallol  and  the  level  of  the  water 
in  B  adjusted  to  the  narrow  part  as  before.  A  and  a  are 
emptied,  washed  out,  and  refilled  with  water  and  the 
apparatus  is  ready  for  the  next  analysis. 

The  following  comparisons  were  made  of  results  from 
this  apparatus  and  from  an  Elliott  apparatus.  A  portion 
of  the  residual  gas  from  the  Elliott  apparatus  was  passed 


Vol XXII,  No.  «.]        ROBERTS    A    FRASEB     PROI  ESS.  ESTIMATING  WATER  l.\  PETROLEUM. 


I!I7 


bj  means  ol  a  i  apillarj  tube,  and  the  i  ombu  I  ion 

bi  il. 

Elliott.  Copper  oxlJo      DID  ceno 

apparatus. 

|..  r  cent.  oi  at.        per  cent. 

Ilv.lrogen      M-6  ..         32-7         ..         02 

nunc      17-u  ..         18-8         ..         0-0 

Nitrogen     *•»  ••         5-3       ..       0-7 


THE  ELLIOTT  STANDARD  PHOTOMETRIC   LAMP. 

BY    K.    C.    U1U.IO. 

This  lump  is  designed  as  a  secondary  standard  for  thi 
determination  of  oandle  powei  by  the  works  men,  it  is 
intended  for  the  guidance  of  the  gas-maker  in  place  of  the 
unreliable    jet    photometer.     It    is    of    the    well-known 

"student  lump  "  type  ol  about  Hi  candle  power,  the  light 
i  which  is  reduced  by  means  of  n  m-htii  to  10  candle 
er  ami  in  the  latest  models  lo  S  oandle  power.  The 
fuel  limned  is  "  Astral  oil."  It  is  famished  with  a  reservoir 
which  will  hold  sufficient  oil  to  burn  L2  hours.  Thi  i 
lamps  have  also  been  made  with  24  hour  reservoirs.  The 
lump  is  standardised  against  <  andles  or  against  a  standard- 
ised "is  which  in  i  ■■.  i     taken  from  a  6  cubic  foot 

gas  holder.  When  once  standardised  the  lamp  will  main- 
tain us  candle  power  for  12  hours  or  even  longer.  The 
nil.  standard  permits  of  moro  accurate  adjustment 
in  this  respect.  It  requin  reasonable  care  in  its  use; 
the  wick  must  be  properly  trimmed  according  to  the 
directions  given  with  the  lamp,  the  oil  must  be  clean,  the 
burner  kepi  i  lean  particularly  in  the  air  holes.  Observing 
all  these  precautions  a  careful  operator  will  get  n  alt 
which  agree  very  closely  with  those  obtained  with  other 
standards. 

The  method  of  using  the  lamp  is  as  follows  :  Alter 
cleaning,  tilling,  and  trimming,  it  is  placed  in  position 
at  the  end  oi  I  he  photometer  bar,  at  the  other  end  of  which 
the  candles  or  standardised  gas  is  burning.  The  lump 
is  lighted  and  allowed  to  burn  about  IS  minutes,  then 
lugs  are  taken  and  the  usual  corrections  applied. 
The  gas  to  be  tested  is  then  put  in  the  place  of  the  candles 
or  standard  gas  and  readings  taken  with  the  value  of  the 
lamp  as  standard.  These  readings  may  be  taken  as  often 
as  required  during  the  day. 

It  has  been  found  that  this  lamp  varies  very  little  each 
.day  from  the  value  found  on  the  lirst  standardisation, 
generally  the  10  candle  power  lamp  will  not  vary  more 
than  01  candle  from  day  to  day,  while  the  variation  of  the 
5  candle  power  lamp  is  even  less.  Any  variation  will  be 
due  mostly  to  a  change  in  the  quality  of  the  oil  used. 
It  is  good  practice  to  reserve  a  quantity  of  oil  for  use  in  the 
lamp  only,  and  not  tako  oil  from  a  receptacle  in  general 
Of  course  variations  will  occur  due  to  wear  particu- 
larly in  the  burner,  but  this  can  be  corrected  by  occasional 
repair. 

A  test  of  this  lamp  was  made  by  taking  the  candle 
power  of  gas  delivered  to  two  photometers,  on  one  of  which 
(60  inch)  the  lamp  was  used  as  a  standard,  on  the  other 
(100  inch)  the  standard  was  sperm  candles.  The  lamp 
was  10  candle  standard,  and  tests  were  made  hourly  on 
each  photometer  for  13  hours.  The  average  results  were 
as  follows  :— C.P.  of  gas  by  the  lamp,  24-30.  C.P.  of  gas 
by  standard  candles,   2400. 

The  following  results  with  a  5  candle  lamp  are  com- 
municated. Elliott  lamp  against  Hefner  amyl  acetate 
lamp.     Hefner  lamp  adjusted  to  1  standard  candle. 


Elliott  lamp  =5-02  candle  power. 
After  2  hours    =5-01 

1  —  \.,0 


3 

..  4 
„  6 
..  « 
..  7 
„  8 
..  9 
„  10 
..  11 
„  12 


=  5-01 
=  5-01 
=  5-00 
=  5-00 
=  5-00 
=  5-00 
=  5-00 
=  5-00 
=  5-00 
=  5-00 


Mm  NTED    i  i  BIC     FOOT     I'.kTI  u. 
CALIBRATING   V0L1  Mil  RIC  QAS  TESTING 
APPAB  m I  - 

BY   E.    C.    I  i. 

Thi  of  an  oval  a  el  joined  at  the  top 

and  bottom  with  water  tanks,  Thi  o  tank  are  of  wood 
metal  lined,  and  are  con- 
oected  n  ithi  a<  Ik. Mm  i  diri  otly 
by  piping.      At  ttom 

ile  re  b  pomp  v.  I."  b  i  uahles 
the  wan  i  to  be  forced  from 
the  lower  to  the  upper  tank. 
There  is  a  funnel  on  the  lower 
through  which  watej 
maj  be  added,  and  a  cook  by 
which  it  may  be  drawn  off. 
Immediately  above  and  below 

the   copper    vessel    are    two 

small  wooden   shelves,  which 
arc  fastened    to    the    woo, 

back  oi  the  instrument,  run- 
ning from   the  upper  to  the 
lower  tank  and    binding  the 
whole    together.      The    pipe 
hading  from  the  copper  vessel 
both  above  and    below  is  all 
glass  for  about  six  inches,  and 
on   these  glass    portions   are 
marked  the  upper   and  lower 
limits  of  tin   cubic  foot.     Six 
inches  above  the  upper  glus- 
tiibe  aroa  three-way  cockand 
a  small  tube  which  permits  of 
t he  escape  of  air.     Above  tie 
isa  valve  by  which  the  cubic 
foot  may  be  shut  off  from  the 
apparatus    under    test,     and 
there  is  a  similar  valve  below 
the  copper  vessel  for  control- 
ling the  flow  of  water  from  the 
upper  tank  to  it.    There  is  also 
a  three-way  cock  connecting: 
with  the  lower  tank,  the  pipe 
and  the  vessel  above. 
This   apparatus   is   standardised   and   cert i lied    by   the- 
Bureau  of  Standards  at  Washington,  and  by  its  means  as 
cubic  foot  of  air  or  gas  can  be  passed  through  the  out  let- 
connect  ion.  und  by  repeating  the  operation  any  number 
of  cubic  feet  may  be  passed. 


Scottish  Section. 


Meeting  held  at  Qlasgow  on  Tuesday,  January  18th,  1910. 


MK.    D.   J.    PLAYFAHt   IN   THE   CHAIK. 


EASY  PROCESS  FOR  ESTIMATING  WATER  IJ? 
PETROLEUM. 

BY  E.    W1GHTWICK   ROBERTS   A>'D   ALFRED    FRASER. 

A  large  portion  of  Californian  petroleum — or  rather 
petroleum  residues,  for  it  has  been  freed  from  the  lighter 
oils  by  distillation — that  comes  to  the  coast  of  Chile  for 
use  as  fuel,  contains  quantities  of  water  varying  up  to 
about  20  per  cent.  This  water  seems  to  form  an  emulsion 
with  the  heavier  constituents  of  the  oil,  and,  besides 
detracting  from  its  caloriflc  value,  causes  at  times  Berious 
trouble  by  clogging  the  nozzles  of  the  blow 

As  the  estimation  by  distillation  is  difficult  and 
often  unsatisfactory,  the  attempt  was  made  to  determine 
the  water  by  adding  calcium  carbide  to  the  oil  and 
measuring  the  amount  of  acetylene  given  off.  The  experi- 
ment was  entirely  successful.  A  number  of  concurrent 
were  made  (1)  by  taking  two  equal  portions  of  the  same- 
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oil.  adding  a  weighed  quantity  of  water  to  one,  treating 
both  wit  and  taking  the  difference  in  the  amount 

of  acetylene  given    off,  and  (2)  by  treating  a  portion  of 


oil  with  excess  of  carbide,  till  no  more  gas  was  evolved, 
adding  a  weighed  quantity  of  water,  and  measuring  the 
acetylene  subsequently  given  off.  The  two  tests 
gave  an  average  of  580  c.c.  (at  0°C.  and  760  mm. 
barometric  pressure),  per  gram  of  water  in  the 
sample;  a  number  which  agrees  very  closely  with  that 
obtained  by  P.  V.  Dupre  (this  Journal,  Aug.  15,  1906, 
p.  7S0).  in  his  somewhat  similar  experiments  on  the 
.  determination  of  moisture  in  cordite. 

Apparatus. 

In  the  apparatus  shown  in  the  accompanying  sketch, 
A  is  an  Erlenmeyer  flask  of  about  300  c.c. ;  Bis  a  perforated 
india-rubber  stopper  ;  C  a  cylindrical  glass  funnel  with 
perforated  stopper,  D  :  H  a  bottle  of  about  5  litres  capacity, 
with  an  india-rubber  stopper,  K,  with  four  perforations, 
through  two  of  which  glass  tubes,  G  and  J,  reach  to  the 
bottom  of  the  bottle.  G  is  connected  with  the  funnel,  C.  and 
J  with  the  long  glass  tube,  N,  by  means  of  india-rubber 
tubes,  E  and  L,  with  clips,  F  and  11  The  tube,  N,  dips 
into  the  graduated  litre  measure.  0.  Through  another 
hole  in  the  stopper,  K,  is  inserted  the  thermometer,  P, 
while  through  the  fourth  passes  a  glass  tube  with  cock 
(not  shown  in  the  diagram),  connected  with  a  suction 
pump. 

The  bottle,  H,  is  filled  with  a  saturated  solution  of 
common  salt,  and,  by  blowing  gently  at  D,  the  tube,  N, 
is  filled  with  the  solution  and  the  clip,  M,  is  closed.  The 
Mask.  A,  is  tared,  and  17-24  grms.  of  (lie  petroleum  to  be 
tested  are  weighed  into  it.  If  this  is  very  thick,  as  is 
usually  the  case,  about  20  c.c.  of  kerosene  are  added  and 
well  mixed  with  the-  thick  oil.  The  clip,  F,  being  open, 
and  the  measure,  O,  empty,  a  few  fragments  of  calcium 
carbide  are  dropped  into  the  funnel,  C,  then  about 
20  grms.  of  finely  ground  carbide  are  poured  on 
the  top  of  the  loose  fragments,  the  stopper,  D,  is 
quickly  inserted,  and  the  clip,  M,  opened.  A  few 
taps  with  the  finger  causes  the  finer  carbide  to  fall 
gradually  into  the  flask.  A,  which  is  gently  shaken.  The 
evolution  of  acetylene  commences  immediately,  and  this, 
passing  through  the  tube,  G,  into  the  bottle,  H,  causes 
an  equal  bulk  of  water  to  flow  into  the  measure,  0.  If 
there  is  a  large  quantity  of  water  in  the  sample  and  the 
flask,  A,  becomes  warm,  it  is  immersed  in  a  beaker  of  cold 
water  to  keep  down  the  temperature  and  prevent  the 
distillation  of  any  gas  from  the  oils.  When  the  evolution 
of  acetylene  ceases,  and  no  more  is  produced  by  a  brisk 
shaking  of  the  flask,  A,  after  it  has  stood  a  minute  or  two, 
t  he  reaction  is  considered  finished.  The  measure,  O,  is 
now  raised  so  that  the  water  in  it  may  stand  at  the  same 
level  as  that  inside  the  bottle,  H,  and  allowed  to  remain 
so  a  minute  or  two  for  the  levels  to  adjust  themselves  ; 
then  the  reading  of  the  thermometer,  P,  is  taken,  the 


cli|>s.  F  and  M,  are  closed,  the  tube,  X,  is  withdrawn. 
and  the  amount  of  watei  in  the  measure  read  off.  The 
propel  i  inv,  tion  for  temperature  and  barometric  pressure 
having  been  made,  each  100  c.c.  of  the  reduced  volume 
indicates  1  per  nut.  of  water  in  the  sample.  The  whole 
operation  pies  from  15  to  20  minutes. 

In  the  tir-'  tests  thai  were  made  the  saline  solution  was 
run  from  the  tube,  X,  into  a  tared  flask  and  weighed,  and, 
its  specific  gravity  having  been  taken,  its  exact  volume 
was  easily  calculated.  A  correction  was  also  made  for 
the  amount  of  acetylene  dissolved  by  tin-  oils  in  the  flask, 
A.  Tin-  saline  solution  in  the  bottle,  H,  was  also  first 
Saturated  with  acetylene  so  that  it  could  absorb  no  more 
from  that  given  off  by  the  sample. 

Several  tests  may  be  made  without  refilling  the  bottle, 
H.  To  refil  this  the  tube.  X,  is  dipped  into  a  large  Hask 
or  beaker  in  which  the  saline  solution  has  been  collected 
from  the  various  tests,  the  clip,  M,  is  opened  and  also 
the  cock  of  the  glass  tube  which  goes  to  the  suction  pump, 
and  the  solution  sucked  back  into  the  bottle,  H.  This 
also  prevents  the  acetylene  polluting  the  air  of  the  labora- 
tory. We  are  indebted  to  Mr.  J.  Southward  for  his 
valuable  help  in  carrying  out  the  details  of  this  investiga- 
tion 


Yorkshire  Section. 


Meeting  held  at  Queen's  Hotel,   Leeds,    on  Monday,  13(A 
December,  1909. 


PROF.    W.    M.    GARDNER    IN    THE    CHAIR. 


A    SIMPLIFIED    FORM    OF    EUDIOMETER    FOR 
GENERAL  GAS  ANALYSIS. 

BY   F.    W.    RICHARDSON   AND   A.    JAFFE. 

The  illustration  will  suffice  to  show  the  simple  modifi- 
cation of  and  addition  to  the  ordinary  nitrometer.  The 
side  flask  with  its  stoppered  thistle  funnel  and  small 
reflux  bulb,  or  the  bulb  made  from  an  ordinary  pear 
shaped  separator,  is  exhausted  of  its  air  by  means  of  a 
Geissler  glass  filter  pump.  Any  small  amount  of  residual 
air  is  now  removed  by  means  of  the  mercury  columns 
of  the  eudiometer.  In  this  manner  a  perfect  vacuum 
can  be  obtained.  The  entire  absence  of  air  or  gas  of  any 
kind  is  a  desirable  feature  in  a  number  of  operations. 
By  means  of  the  side  bulb  in  vacuo,  the  estimation  of 
gases  dissolved  in  water  is  easily  done.  The  bulb,  with 
the  measured  volume  of  water,  is  immersed  in  water  at 
about  S0°  C.  The  gases  are  soon  extracted  and  removed 
to  the  more  remote  tube,  or  laboratory  vessel.  Into  this 
the  usual  solutions  for  removing  the  carbon  dioxide 
and  then  the  oxygen  are  admitted  and  these  gases  are 
calculated  from  the  losses  observed.  A  well  boiled  and 
cooled  water  was  shaken  vigorously  with  air  until  pre- 
sumably saturated.  In  our  eudiometer  a  rapid  estimation 
of  the  dissolved  gases  measured  at  0°  C.  at  760  mm. 
showed  0-64  per  cent,  of  oxygen  and  1-32  per  cent,  of 
nitrogen,  the  amounts  observed  by  various  authorities. 
Where  the  amount  of  gas  dissolved  in  a  water  is  very 
small,  quite  a  large  flask  may  be  used  for  the  extraction. 
We  use  a  5011  e.e.  flask  and  insert  a  perforated  rubber  cork 
bearing  a  stoppered  glass  tube.  After  producing  a 
complete  vacuum  a  known  volume,  about  400  c.c.  of  the 
water  is  allowed  to  enter  the  flask.  At  a  temperature 
of  about  80°  C.  the  whole  of  the  gases  can  now  be  extracted 
and  transferred  to  the  laboratory  tube.  If  the  perforated 
rubber  cork  containing  the  straight  tube  with  stopper 
is  inserted  into  a  large  pear-shaped  separator  with  the 
terminal  tube  cut  short,  we  are  able  not  merely  to  estimate 
the  dissolved  gases  in  the  water,  but  also  to  determine  the 
amount  of  combined  carbon  dioxide.  A  few  c.c.  of  normal 
sulphuric  acid  arc  allowed  to  enter  by  the  bottom  tap 
to    liberate    this    carbon    dioxide.     That    the    estimation 
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.nil  be  aoouratelj  made  ia  shown  by  the  fait  thai  0-2514 
arm.  of  pun-  monooarbonate  of  sodhi  olution 

tree    a at<  >.    ;mi'   oarbon  ponding 

1..  ltHi'i  poi  cent.  -1  n.i  .rii,  in  the  sample  taken, 

ibined  oarb 

mid    in.  ■      1  1 1       iiy.   the 

ttua  works  welL  The  substance  ean  either  be 
weighed  in  the  flask  above  referred  to  m  in  a  dry,  pear- 
~lin I >--.  1  50  0.0.  bulb,  stoppered  a1  both  ends.  In  tin' 
tter  ease  strong  hydroi  bloric  aoid  is  allowed  to  flow 
n  from  the  lower  1  ml.  \  baking  powder  h 
oontain  6-28  per  cent,  of  oarbon  dioxide  as  Bodium  bicar- 
bonate ;  6-21  per  oent,  was  found  liv  moans  of  the 
apparatus. 

I'm-  the  analysis  of  Buoh  complex  mixtures  as  coal-gas 

need  i  be  excellent  eudiometer  devised  by  Dr.  Bono 

(thiBj.,  1908,  p.  Iim.  but  t  in  -^  piece  of  apparatus  is  oomplex 

mill  requires  very  careful  handling.     Dloreover  it  is  expen- 

<i\e.  By  attaching  a  gas  explosion  burette  to  the  side 
mil  lit  from  the  laboratory  tube  we  are  able  to  make 
.1  fairly  accurato  analysis  of  coal-gas.     The  carbon  dioxide 


is  tirst  absorbed  by  potassium  hydroxide,  the  oxygen  by 
pyrogallate,  and  the  olefines  by  bromine  water.  As  the 
bromine  acts  upon  the  mercury  and  produces  a  species 
of  scum  which  interferes  with  the  readings  we  tried  several 
chemicals  to  remove  the  mercury  bromide;  at  last  we 
found  potassium  oyanide  effected  tins  completely.  Of 
course  all  cyanide  must  be  subsequently  washed  out 
of  the  eudiometer. 

The  following  figures  show  a  comparison  between  the 
results  obtained  from  the  analysis  of  a  coal-gas  by  Dr. 
Bone's  apparatus  and  our  eudiometer  : — 

Bone.  Richardson  and  Jatle. 

Hydrogen 47-10  ..  48-02 

Methane   37-22  . .  S7-81 

Hydrocarbons    (C'nHJo)  5-01  . .              5-04 

Carbon  dioxide 1-39  ..              1-17 

Carbon  monoxide  ....  6-79  . .              6-58 

Oxygen      0-18  . .  trace 

Nitrogen  (by  difference)  2-22  . .             1-38 

100-00         . .  100-00 


We  are  applying  the  eudiometer  to  the  estimation  of 
such  metals  as  zinc,  aluminium,  and  iron,  and  are  seeking 
the  best  conditions  of  determining  organic  carbon  in  a 
variety  of  substances  such  as  glycerine  and  sugars,  also 


in    waters    and    lewa         bj    an   improved  "  m 

bustion  "    proci 

sulphuric  aoid,  The 

."1  '.in   i 
LOO  milligi  i 
o.o.  rjj 

Itipliod  by  1-375  gives  the  percentage  of  glyci 
din  i-tly.     in  c.o,  of  a   i   per  i  ent.    olul  i> 
pharmaceutical  glyi  i  ■  Irawn  into  a  fla  I 

and  L'ii  c.o.  of  the  ohromioand  Hon  wi  o 

added.    The  flask  wa  rsed  in  water  in  a  beaker, 

and  after  the  corns  been  opened   to  the 

eudiometer,  the  mercury  column  wa 
the  40  e.e.  mark  and  by  means  of  a  small  flame  the  watei 

in  the   beaker  was  kept    at   about    90     C.      After  an  hour 

the  oarbon  dioxide  «^  re<  ad  found  to  mi  i 

Tin  e.c.  at  14-2°  C.  and  30-2o  in  pressure, equal  to  79-91  c.c. 
atO°C.  at  30°  in  pressure,  which  corresponds  to  97 -o  |»  i  i  i 
of  glycerine,  the  actual  amount  present  in  the  sample. 

i'oi   "nmisi   combustion"  of   carbon  compounds   the 

chromic  and  sulphuric  aoid  mixture  has  been  long  used  ;  but 
the  carbon  dioxide  has  hitherto  been  determine 
tedious  process  of  collecting  the  gas  in  potash  bulbs.     \\  i 

[inse  to  use  our  apparatus  for  the  ]>ui  pus.  .  i,  the  O] 
tion  is  so  very  simple  and  can  be  so  quickly  performed. 
The  oxidising  solution  which  gives  us  the  best  results 
we  make  by  dissolving  2n  grins,  of  chromic  acid  in  14o  c.c. 
of  water  and  adding  100  c.c.  of  strong  Bulphuric  acid. 
The  mixture  is  filtered  through  glass  wool.  The  1 
proportion  of  acid  prevents  the  liberation  of  water  while 
it  is  not  in  sufficient  proportion  to  liberate  oxygen  from 
the  chromic  oxide.  If  the  tap  communicating  with  the 
apparatus  should  bo  left  closed  there  might  be  an  explosion 
and  the  risk  of  serious  injury  to  the  operator  by  the  out 
rush  of  such  a  powerfully  oxidising  and  acid  fluid  : — We 
therefore  tie  the  flask  up  in  several  folds  of  cloth  before 
putting  it  into  the  beaker.  To  ascertain  whither  the 
carbon  could  be  readily  estimated  in  other  substances 
we  applied  the  process  to  100  milligrams  of  sugar  in  10 
e.c.  of  water,  exactly  as  with  the  glycerine.  The  carbon 
dioxide  obtained  corresponded  to  07-33  percent,  of  sucrose- 
a  result  confirmed  by  polarimetry.  We  propose  to  apply 
the  method  to  the  determination  of  carbon  in  sewages 
and  waters,  using  the  residues  left  after  these  have  In.  n 
acidified  with  sulphuric  acid  and  evaporated  down  to 
a  low  bulk  on  the  water  bath. 

Discussion. 
Mr.  J.  W.  Cobb  said  that  he  had  been  fascinated  by  the 
simplicity  of  the  nitrometer  but  disappointed  with  its  lack  of 
accuracy.  The  absorption  of  such  gases  as  carbon  dioxide 
in  the  liquid  of  the  reaction  bottles  and  the  sensitiveness 
to  change  of  temperature  made  exact  work  difficult  ; 
standardising  for  carbon  dioxide  by  using  a  pure  carbonate 
was  a  partial  remedy,  good  enough  for  many  works 
purposes,  but  the  implied  correction  was  large. 

Mr.  T.  Fairley  thought  that  considerable  care  would 
be  necessary  in  the  use  of  the  apparatus,  but  it  supplied 
a  want  and  had  many  useful  applications.  It  would  take 
the  place  of  the  Lunge  apparatus.  Ho  noted  with 
surprise  the  small  amount  of  nitrogen  in  Bradford  gas, 
which  he  thought  compared  very  favourably  with  coal 
gas  as  usually  supplied. 

Prof.  W.  M.  Gabdneb  suggested  the  checking  of  the 
results  obtained  by  this  apparatus  against  results  obtained 
volumetrically  and  gravimetrically. 

Mr.  F.  W.  Richardson,  in  reply,  said  it  was  perhaps 
rather  difficult  to  check  gasometrie  methods  by  gravi. 
metric  methods  since  it  was  not  easy  to  prevent  moisture 
passing  over.  One  great  advantage  of  the  apparatus 
was  that  it  was  possible  to  tell  qu  iien  a  complete 

vaccuum    had    been   obtained.     Bradford   gas   contained 
only  a  small  quantity  of  nitrogen. 
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Journal  and  Patent  Literature. 

Patest  Spechicatioss  may  be  obtained  by  post  by  remitting  as  follows  : — 

Ewltik.— Sd.  each,  to  the  Comptroller  of  the  Patent  Office,   W.  Temple  Franks,  Esq.,  Southampton   Buildings,  Chancery  Lane, 

London,  W.C. 
United  Stctei.—lt.  each,  to  the  Secretary  of  the  Society. 

French.— 1  fr.  25  c.  each,  to  Belln  ct  Cle.,  56,  Kue  des  Francs  Bourgeois,  Paris  (8e.). 
German.— 1  mark  each  (with  full  particulars)  to  Kalserlich  Patentamt,  Berlin,  Germany. 


I.— GENERAL  PLANT;  MACHINERY. 

h'tinforctd  concrete  chimney  construction.    E.  R.  Matthews. 

Concrete  Institute,  Jan.  20,  1910.  [Advance  proof.] 
Among  the  chief  advantages  of  reinforced  concrete 
chimneys  are  the  lower  cost,  the  saving  of  space,  and  the 
rapidity  of  erection.  In  the  United  States  it  has  been 
found  that  reinforced  concrete  chimneys  cost  less  than  half 
as  much  as  brick  shafts,  the  saving  being  greater  the 
larger  the  shaft.  With  regard  to  saving  of  space,  whilst 
a  brick  shaft,  300  ft.  high,  would  be  4  ft.  10  in.  thick  at 
the  base,  the  dimensions  at  the  base  of  a  concrete 
chimney  of  the  same  height  would  be :  outer  wall, 
9  in.  ; "  inner  wall,  6  in. ;  intermediate  space,  4  in. 
From  a  series  of  tests  on  the  effect  of  high 
temperatures  on  reinforced  concrete,  it  was  found 
that  the  strength  of  briquettes  of  neat  cement,  after 
exposure  to  a  high  temperature,  was  greater  than  that 
of  similar  briquettes  kept  in  water.  With  concrete  com- 
posed of  3  parts  of  sand  to  1  of  Portland  cement,  after 
allowing  to  set  for  14  days  in  air,  the  strength  diminished 
very  considerably  on  exposure  to  a  high  temperature, 
but  when  the  concrete  was  allowed  to  set  for  2  months, 
it  was  not  affected  in  the  least  when  subsequently  exposed 
to  a  temperature  of  900°  F.  This  latter  temperature  may 
be  taken  as  the  safe  limit  in  reinforced  concrete  chimneys. 
Heat  should  not  be  applied  to  concrete  until  the  latter 
has  set  for  2  or,  preferably,  3  months.  It  is  essential 
also  to  ensure  that  the  concrete  is  free  from  voids. — A.  S. 

Underground  pipes;    Protection   of from   electrolysis. 

A.  F.  Ganz.  J.  Gas  Lighting,  1910,  109,  234—237. 
Cement  joints  break  up  the  electrical  continuity  of  a 
pipe  line,  and  if  they  occur  at  frequent  intervals  are  of 
considerable  utility  in  reducing  corrosion  by  electrolysis, 
though  they  do  not  necessarily  prevent  it  entirely,  especi- 
ally in  sections  in  the  vicinity  of  large  power  stations. 
It  is  comparatively  immaterial  whether  the  electrical 
resistance  of  the  cement  joint  is  very  high  or  not,  as  in 
any  case  it  is  very  high  in  comparison  with  that  of  a 
section  of  the  pipe  system.  Paints  do  not  as  a  rule  check 
electrolysis,  and  corrosion  of  the  metal  may  take  place 
beneath  the  paint  without  apparently  affecting  its  appear- 
ance. In  general  "  dips "  (tar  and  pitch  preparations 
applied  hot)  are  more  effective  than  paints,  but  in  any 
case  the  metallic  body  must  be  freed  from  rust,  moisture, 
loose  scale,  and  foreign  matter  before  being  coated. 
Concrete  is  not  an  efficient  protection  against  electrolysis. 
Admixture  of  rubber,  tallow,  and  so  on  usually  has  a 
deleterious  effect  on  the  efficiency  of  coal-tar  pitch.  The 
electrical  resistance  of  a  lead  joint  in  a  cast  iron  pipe 
system  tends  to  increase  with  age,  and  after  some  years 
may  effectively  break  up  the  electrical  continuity.  The 
only  kind  of  insulating  covering  which  appears  to  afford 
certain  protection  is  a  layer  of  at  least  2  in.  of  a  material 
like  coal-tar  pitch  or  asphaltum  of  i-uch  grade  that  it 
will  not  crack,  but  is  hard  enough  to  remain  in  position. 
This  is  best  applied  by  enclosing  the  pipe  in  a  wooden 
box  and  filling  in  with  the  molten  material,  but  the  cost 
is  prohibitive  except  in  special  cases.  The  author  insists 
on  the  importance  of  electrolytic  surveys,  properly  carried 
out ;  voltmeter  readings  alone  are  insufficient,  and  must 
be  supplemented  by  measurements  of  current  flow  along 
pipes. — E.  F. 


Patents. 

Evaporating  or  concentrating  liquids;   Apparatus  for . 

E.  Shaw,  Dartford  Heath.     Eng.  Pat.  20,765,  Oct.  2, 
1908. 

Tee  liquid  to  be  evaporated  is  forced  by  a  pump,  n  regu- 
lated quantities,  through  a  tube  heated  externally  and 
provided  with  a  spiral  passage  of  graduallv  increasing 
area.— W.  H  C 


Evaporating   apparatus  ;    Continuous   vertical .     Mas- 

chinenfabr.     Grevenbroich.     Ger.  Pat.  214,936,  Nov.  17, 
1908. 

The  concentrated  liquor  is  run  off  continuously  through 
a  pipe  mounted  in  the  wide  liquor-eirculating  pipe,  and 
ending  at  its  upper  part  in  a  funnel  or  an  annular  trough 
or  gutter.  The  funnel  or  annular  gutter  is  spaced  away 
from  the  wall  of  the  liquor-eireulating  pipe,  so  that  only 
part  of  the  liquor  is  discharged,  the  remainder  being  again 
passed  through  the  heating  tubes.  By  this  device,  the 
concentrated  liquor  is  discharged  without  mixing  with 
the  fresh  liquor  entering  the  evaporator,  and  the  larger 
portion  of  the  liquor  is  heated  for  onlv  a  relatively  short 
time.— A.  S. 


Evaporating    or    heating    apparatus ;      Vacuum .     F. 

Hallstrom.     Ger.   Pat.   216,738,  Nov.   24,   1908. 

In  vacuum  evaporators  with  conical  bottoms,  a  spherical 
or  lens-shaped  heating  device  is  mounted  in  the  conical 
portion. — A.  S. 

Evaporating  apparatus.     F.  Duisberg.     Ger.  Pat.  216,744, 
April  15,  1908. 

In  evaporators  of  the  type  in  which  the  liquor  flows 
downwards  through  an  externally  heated  coiled  pipe, 
the  coils  of  which  are  provided  with  steam-outlet  pipes 
leading  to  a  common  steam-outlet  main,  it  is  proposed 
to  make  the  diameter  of  the  coiled  pipe  increase  gradually 
from  the  inlet  to  the  outlet  end,  so  that  as  the  liquor  becomes 
concentrated,  its  velocity  is  reduced  and  the  heating 
surface  with  which  it  comes  in  contact  becomes  larger.  The 
diameter  of  the  steam-outlet  pipes  is  increased  in  accordance 
with  the  increased  diameter  of  the  coils.  It  is  also  proposed 
to  wind  the  coil  in  a  prismatic  form  and  to  provide  at  the 
bends,  openings  which  can  be  closed  in  any  suitable  manner, 
in  order  to  facilitate  the  cleaning  of  the  coils. — A.  S. 

Distillation    of    liquids ;     Process    and    apparatus    for    the 

continuous .     W.     G.     Perks,     Teddington.     Eng. 

Pat.  26,301,  Dec.  4,  1908. 

The  apparatus,  which  is  particularly  applicable  to  the 
distillation  of  volatile  spirits  from  oil,  consists  of  a  vessel 
in  which  a  number  of  superposed  trays  are  arranged. 
The  liquid  to  be  distilled,  flows  down  from  tray  to  tray 
and  is  discharged  from  the  bottom  of  the  vessel.  The 
trays  are  heated  by  coils  through  which  steam  or  hot  air  is 
circulated,  and.  if  desired,  steam  may  be  injected  into 
the  liquid  in  the  trays.  The  vapours  pass  to  a  condenser, 
the  condensed  liquid  being  received  in  a  separator  from 
which  the  water  is  returned  to  one  or  more  of  the  trays, 
so  that  any  spirit  dissolved  in  the  condensed  water  is 
recovered.. — W.  H.  C. 
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Initial    and    distilling    in     vacuo.      P.     S. 
Hervi       r     Pal     104,377,  June   24, 

Thk  claim  is  for  asti  im -jacketed    till  provided  w  tl 

horizontal     i  d   with   a  condi  rising 

still  head,  tubtilat  condenser,  and  mini 

\\    III'. 

Kiln.     T.     M.     Wilson,      Pliiladelphia,     Pa.     U.S.     Pats. 
140,087,  940,088,  and  940,08  II.  1910 

'l"ii i-  claims  relate  to  kiln      i   be<   hive  form   b 

ed     Hours   supported    on    walls    formic  of 

longitudinal  flues  and  i  ros    tlues.     These  lines  i  ommunii 
with  verl  ical  I  walls  and  are 

provided  with  dampei  \  single  Hue  below  the  kiln 
and   i  u   with  the  longitudinal  flues  leads 

to   the   chimney   stack.     J.  W.  H. 

Filler  for  mttallurgical  and  other  px  C.  G.  Patterson, 

\.  Cal.,    \     .  Dhi    Butters  Patent  Vacuum 

V  vada,     D  S.   Pat.  946,862,  Jan.   is.  1910. 

I  in  filter-frame  comprises  a  series  of  n i>ripht  supports 
connected  at  top  and  bottom  bj  transverse  members. 
i in  this  frame  are  slung  a  number  of  separate  detachable 
forms,  which  are  used  i-  supports  for  the  filtering  media, 
so  that  each  unit  presents  the  appearance  of  a  vertical 
elongated  bag.  Passages,  communioating  with  the  interior 
of  the  tilt-  ■  ided  in  the  supports,  for  t In-  removal 

of   the   filtrate.     C.  A.  W. 

Purifying,  cooling  and  mixing  gases ;  Apparatus  for . 

II.  Theisen.     Pr,  Pat  104,336,  June  23,  1909. 

Tut:  claim  is  for  an  apparatus  similar  in  construction  to 
a  "t'arr"  disintegrator.  It  consists  of  an  outer  casing, 
provided  with  inlet  and  outlet  pipes  for  the  gas,  in  which 
a  number  of  concentric,  perforated,  interpenetrating 
cylinders  aiv  arranged.  The  alternate  sets  of  cylinders 
may  be  rotated  in  opposite  directions,  or  one  set  may  be 
:  and  the  other  fixed.-  \\ .  H.  ('. 

Hydro-extractor,  <      automatic    charging    and 

discharging.    T.    RobateJ,  •).    Buffaud  et   lie.     ¥r.  Pat. 
404,412,  .May  24,   1909. 

The  material  to  be  dried  is  fed  into  the  basket  of  the 
machine  through  the  shoot,  tl.  and  the  cylinder,  1).  The 
drum   has  an  outer    |  basket,    I.   and  a   movable 

inner  basket,  ;/.  both  <  f  which  are  rotated  together  by  the 
tor,    /.     A-    the    machine   rotates,    the   liquid    passes 


through  thi    pet forated  ba  !.■  > .  I.  into  t hi 

llffloient  dry  ma'. 

has  aci  umulati  d,  the  oner 

•  'i  bj  lifl  ing  1 1"     li  i  u',  E,  to  which  it  is 

I  Nut 

lifted,   and    both   oontinue   to   rotate,  and   ae    the   inner 
■i .  .;.  rises,  thi  caki  oi  matt  rial  e  the  u  pper 

.  dge  of  the  outer  I 

is  thrown  off  by  the  oentrifugal  (one  into  thi    space,  A. 

from  whioh  it  is  removed  by  a  stream  of  water  oi  in  any 
other                   I    manner.     \V.  II .  ( ' 

drum        "■   continuous  d 
residue.     V.  H.  I  bland   Ges.m.b.H.     I  r,    Pat.    105,119, 
Julj    16,   1909.     I  ndei    Int.  Conv.,   Feb.   11,   1909. 

I     eider  to  remove  the   solid  cake  without  stopping  the 
rotation  of  t h'   d  rew,  a,  U  fixed  within, 

but  independent  from  the  drum,  /.  near  the  periphery,  an 


shown.  It  i  driven  by  the  mechanism,  d,  in  the  opposite 
Hon  to  that  in  which  the  drum  relate-.  The  upper 
part  of  the  screw  is  enclosed  in  a  tube  or  easing,  r,  pro- 
vided with  a  delivery  spent,./,  which  projects  beyond  the 
outer  casing,  h,  ami  through  which  the  solid  matter  is 
discharged. — W.  H.  C. 

Sediments    containing    only    small    quantities    of    liquid; 

Proa        and    apparatus    for    villaining .     Ges.    f. 

Al.wa-erl.1., umgni.li.il.     Pr.  Pat.  404,760  July  5,  1909. 

The  apparatus  consists  essentially  of  a  .settling  tank. 
the  walls  of  which  slop,  towards  the  centre  and  are  pro- 
longed    ti)    form    a    deep,    narrow    well.      Thi  Qtary 

m  i  ters  contained  in  the  liquid  flowing  through  the  tank, 
collect    m  this   well    and   arc  di  charged   through  a  narrow 

pipe  passing  down  the  centn    and  reaching  nearlj   I 
bottom  if  the  well;    the  upper  end  if  this  pipe  pa 
through  the  wall  of  the  tank   belo-n    the  surface  of    the 
lop, id.    W.  P.  S. 

Vapours  of  volatiU    iquids,  particularly  alcohol  and  tlh,r  ; 

ill    of from    Hun  air.     Soc. 

I'Air  Liquide,   1  irch  5,  1909. 

i    !i.'.    i  onv.,   March  li.    1908. 
Seb  1  r.  Pat.  397,791  of  1908 ;  this  J.,  1909,  880.— T.  F.  B. 


Ha— FUEL ;      GAS ;      MINERAL    OILS     AND 
WAXES. 

Smokcl-  m  of  coal  ii  '•■     D.  T.  Randall 

and    H    W.    Weeks.'      U.S.   Geol.   Surv.,   Bull.   N 

Pp.   188. 

Thk   author  400  industrial   installations. 

.    trials   with   many   varieties  of  coal  at 

.eminent  fui  '  onohlde  that 

bituminous  coals   rich  in    volatile    matter  con  in  practice 

c 
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U'  burned  without  smoke,  and  that  even  when  banked 
U-  quickly  forced,  there  need  be  no  ol 
No  one  type  oi  mechanical  stoker  is  equally 
le  for  different  fuels.     It  is  essential  that  the  stoker 
or  fun-  mbustion  is  complete 

nk<-  the  heating  the  boiler.     When 

stilled  from  fresh  fuel,  intimate 

-.iry.      When  tin-   raw  fuel  is 

added  gradually,  banical  stoking,  the  addition 

oi  mixing  structures  reduces  the  amount  of  air  required 

md   enables  thi   distance 
from  the  grates  to  t  lie  heating  surfaci 
The  results  obtained  in  practice  with  different   types  of 
mechanical  stoker  are  d  itely.     With 

perly  set,  there  should  be  no  smoke  when 
the  load  is  uniform.     With  a  variable  load  the 
must  not  be  too  greatly  reduced  by  means  of  the  damper, 
but   below  a  certain  limit,  further  regulation  should   be 

d  by  varying  the  speed  of  thi 
of  tin-  tin.-.  Tin-  sjh-.  ii  of  the  grate  should  never  lu-  suffi- 
cient  for  it  to  bo  hot  on  re-entering  tin-  tiro.  With  stokers 
of  the  front  overfeed  type,  smokeless  combustion  1 
attained  by  tin  continuous  use  of  steam-jets,  or  by  plenti- 
ful admission  of  air  above  tin  grate.  Side-feed  stokers 
give  good  results  even  with  fluctuating  loads,  but  it  is 
important    that    the   areh   should   extend    over   tin     whole 

urate.      With    underfeed    stokers   combn     ioi iplete 

within  a  very  short  distance,  and  the  combustion  spare 
1  over  the  fuel-bed  is  smaller  than  with  any  other 
type.  Since  forced  draught  is  used,  the  staek  may  be 
smaller.  These  stokers  are  most  successful  when  the 
coal  used  is  low  in  ash.  The  trials  at  the  fui  1 
station  showed  that  the  same  furnace  and  stoker  will 
burn  many  kinds  of  eoal  without  smoke  up  to  a  certain 
■  f  combustion,  which  varies  with  the  fuel.  The 
efficiency  is  lowest  v  ■  I       h  in  volatile  matter   and 

-1  by  forcing  the  furnace.  Small  sizes  of  eoal  , 
Ii  as  -moke,  but  cannot  be  burned  so  rapidly  as  larger  ] 
sizes.  Sku-k  coal  and  coal  rich  in  volatile  matter  can  be 
burned  without  smoke  when  briquetted.  Washed  eoal 
burns  more  quickly  than  unwashed,  but  gives  more  smoke 
in  a  hand-tired  funia-  Coal  thai  di  n  il  (linker  exces- 
sively give  i-  ss  -moke  when  burned  on  a  rocking  grate 
than  on  a  fixed  grate.  The  admission  of  air  at  firing,  and 
for  a  short  time  afterwards,  reduces  the  amount  of  black 
smoke.— A.  T.  L. 

Fuel  tests  iiiili  house-heating  boilers.  J.  M.  Simdgrass. 
Univ.  of  Illinois  Bulletin.  1909.  6,  No.  19.  Univ.  of 
Illinois  Eng.   Expt  Station.  Hull.  No.  31.  Feb.,  1909. 

Ben  tent  of  gas.     Committee  of  American   Gas 

Institute  on  Benzol  Enrichment.     J.'Gas  Lighting,  1910, 

109,  239—240. 

Tnr.  most  important  use  of  benzol  as  an  enricher  of  illumin- 
ating gas  is  to  raise  the  candle-power  of  the  coal-gas  from 
coke-ovens.  Enrichment  by  benzol  adds  very  little  to  the 
heating  power  of  the  enriched  gas.  and  benzol  can  there- 
fore never  entirely  replace  gas-oil  for  the  enrichment  of 
water-gas.  On  the  other  hand  eoal-gas,  both  from 
retorts  or  omparatively  low  in  illuminating 

power,  bu  ary  initial  heating  power  to 

render  it  Buitable  for  enrichment  with  benzol.  It  i- 
uscless  to  enrich  with  benzol  a  gas  already  saturated  with 
hydrocarbon  vapours,  as  the  low-tension  vapour-  will 
then  be  deposited  daring  transmission.  T"  ensure  . 
permanent  and  commercially  successful  increase  in  candle- 
power  by  the  use  ot  benzol,  it  i-  usually  necessary  to  firs! 
remove  a  portion  of  tin-  low-tension  hydrocarbon  vapo 
This   may    be   done    by  ng,   or   by 

washing  the  gas  with  an  absorbent  oil.  —  E.  F. 

Carbon    monoxidt     m     illuminal 

of by    iodine    pentoxitL       A.     H.    'Ml    and    E.    H. 

Bartlett.     J.    [nd.   Eng.  Chem..   1010.  2,  9      II. 

Smits,  Raken,  and  'I  1901    73    claim  that 

the  carbon  monoxide  in  illumine  rately 

determined  by  absorption  with  iodine  pentoxide  (see 


J..  1898,  :177.  490,  603,  694  ;  1900,  275).  The  authors  tried 
the  method  with  a  mixture  of  carbon  monoxide,  methane, 
hydrogen,  and  nitn  ol  about  the  composition  of  tin 

residue  left  after  tin-  absi  rptii  irbor  dioxide,  "  illu- 

minants."  and  oxygen  from  illuminating  gas.  They  found 
it  impossible  to  obta  u  an  mate  result.-,  and  conclude 
thai  for  considerable  quantities  of  carbon  monoxide. 
the  method  on  with  iodine  pentoxide  is  ol  no 

use.  — A    S 

Oil-gas  producer;   .1  new .     A.  B.  l)a\is.     Ohio  Soc. 

nt    Mc.-h.   and    Fieri.    Steam    Engineers.   Nov     19,    1909; 
through   Engineer,   1910,  109,  47. 

The  chief  feature  of  the  producer,  which  is  stated  to 
yield  a  gas  free  from  tar,  is  that  a  regulated  supply 
of  air  l-  admitted  to  the  retorts  in  which  the  car- 
buretting  is  effected,  whereby  the  formation  of  tar  is 
prevented,  and  the  calorific  value  of  the  gas  can  be  varied. 
The  retorts,  which  are  of  cast  iron,  are  divided  longi- 
tudinally into  eight  cells.  The  mixture  of  oil  and  air  is 
admitted  from  a  regulating  nozzle  at  a  pressure  of  35  lb. 
per  sip  in.,  and  ]  ly  through  the  cells  until 

it  reaches  the  outside  -  bambers  in  a  gaseous  state.  The 
retorts  are  heated  by  oil-gas  produced  in  burners  of  similar 
construction  to  the  retorts,  but  having  holes  in  the  outer 
chamber  from  which  the  gas  issues.  It  is  suggested  that 
the  higher  oletines,  produced  by  the  dissociation  of  the  oil, 
are  decomposed  immediately,  owing  to  the  presence  of  the 

n.  into  hydrogen,  acetylene,  ethylene,  etc.,  without 
polymerising  into  tar.  bsing  an  oil  of  calorific  value. 
Is  200  B.T.U.  per  lb.,  the  author  found  that  in  a  run  of 
one  hour,  I486  cb.  ft.  of  a  gas  of  844-5  B.T.U.  per  cb.  ft. 
were  produced.  75-6  lb.  of  oil  and  250  cb.  ft.  of  compressed 
air  entering  the  retort,  and  28-S  lb.  of  oil  being  used  in  the 
burner.  This  gives  an  efficiency  of  91  per  cent,  if  the  oil 
burner  supply  is  neglected,  and  of  0b  per  cent,  if  this  is 
tak.n  into  account.  In  another  producer.  1000  cb.  ft.  of 
a  gas  of  750  B  T.U.  per  cb.  ft.  were  produced  at  a  cost  oi 
about    one   shilling.     The   percentage   composition    of    the 

as  follows  : — Carbon  dioxide,  2-0  ;  illuminants  soluble 
in  bromine.  25-5  :  heavy  hydrocarbons.  0-5  ;  carbon 
monoxide.  1-5;  methane,  35-0  :  hydrogen.  5-5:  nitrogen, 
30-0.  Tin-  specific  gravity  of  the  gas  approximates  to 
that   of  air.— H.  H. 

Mineral  oils;   Behaviour  of  high-boiling when   healed 

i  and  steam.     I".  Schreiber.  Z.  angew. 
Chem.,   1910,  23,  09—103. 

The  author  has  studied  the  effect  of  heating  various 
mineral  lubricating  oils  to  temperatures  of  200°,  250".  and 
2mi  C.  in  an  apparatus  specially  constructed  to  obtain 
conditions  similar  to  those  of  actual  practice.  After 
10 — 24  hours  exposure  to  the  high  temperature,  the  mobility 
and  colour  of  the  residue  were  noted,  and  determinations 
were  made  of  the  extent  of  evaporation  and  of  the.  forma- 
tion of  bodies  insoluble  in  petroleum  spirit.  It  was  found 
that  high  viscosity  and  flash-point  do  not  necessarily 
mean  low  evaporation  and  the  absence  of  resinitication  at 
high  temperatures,  so  that  it  is  advisable  to  make  separate 
tests  of  all  these  properties.  The  products  insoluble  in 
petroleum  spirit  generally  described  as  "  asphallic.'"  arc 
almost  completely  insoluble  in  hot  benzene  and  are  there- 
fore more  probably  charred  products.  Formation  of 
these  substances  apparently  only  takes  place  in  an  oxi- 
dising  atn  0  that  determination,  after  heating,  of 

the  amount  insoluble  in  petroleum  spirit,  is  most  important 
in  tin  case  of  compressor-oils,  and  not  so  necessary  in  the 
oi  i  ylindi  roils  if  the  steam  used  is  previously  freed 
from  air.  The  general  behaviour  on  heating,  is  found  to 
agree  tonly    in    thest     respects    with  lubricating 

— W.  II.  P. 

fl„  /.  /  its  on  mixtures  of  curbon  tetra- 

i   naphtha  [light   petroleum].     E.  A.  Barrier. 
.1.  [nd.  Eng.  Chem.,  1910,  2,  16-19. 

Tin;  author  examined  mixtures  of  carbon  tetrachloride 
ami  light   petroleum   with  respeel   to  danger  from  lire  and 
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I  i  implca  of  light 

petroleum  used  an   shown  in  the  following  tabic. 


Dhtillntli 

Ml        I 
-II-     , 

no 
no 


9    , 


B-081  I 

H  I..., 


17-u  c  C 


18-0  c  0 


III 


1\ 


5-0  c  c 
19-0  c.c 

[•5  c.i 
21-0  c.c 
ll-n  c.c. 


24-0  c.c. 
I8-0i  c 


of  tin-  mixtures  of  carbon  ti  tra- 
,  hlor  pi  i  r.  It  u  in    was   as  ei  taini  d    bj  deti  r 

mining  the  Hash  point   in  thi    open  ci.|i  of  the  New    V  rl 

rd  of  1 1,  ill  h  tester  and  also  in  a  6  in.  i 
dish;     ii"    definite    fire-points    could    be    observed      ! 

mining  the  danger  of  explosion,  a  strong  box  fitted 
with   inlet    and   outlet    pipe-,   and   with   a    heavy    cover, 

tig  in  a  water-seal,  was  used.     By  means  of  a  aui 
pump,   .in-   was  drawn   first    through   the   mixture   under 
examination  and  then  through  the  !  ■> ,  x .  and  after  a  definite 

I,  the  gaseous  mixture  in  the  box  was  ignited  electri- 

I  ilte  of  the  experiments  are  given  in  tabular 

form.     They    slum    that    at    the    ordinary    temperature 

it  20  C.),  the  mixtures  of  light  petrol)  urn  with  carbon 
tetrachloride,  in  order  to  I"  reasonably  safe  from  danger 
of   tire    under   the   conditions  of   the  experiments,  must 

nn  :  for  sample  I..  30  pel  cent.;  II..  15  pel  cent.; 
III..  60  |ht  cent.  ;  and  IV..  7n  pei  cent,  of  carbon  tetra- 
chloride. With  regard  to  danger  of  explosion  a1  the 
ordinary  temperature,  samples  I.  and   II.  are  practically 

but  for  the  other  samples,  reasonable  afetj  is  attained 
only  with  mixtures  containing:  III..  50  per  cent.,  and 
I  \     60  per  cent,  of  carbon  teti  achloridc. — A.  S. 

olumelric     determination     of     hydrogen      Paal     and 
Hartinann.     See  XXIII. 


Patents. 

Method    of    burning    powdered .    S.    HugheB, 

Joplin,    Mo.     U.S.    Pat.    945,846,    Jan.    11,    1910. 

Thf.  powdered  coal  is  mixed  with  a  powdt-r.-d  1  >;isi,- 
Bubstance,  such  as  limestone,  which  on  combustion  of 
the  coal  will  prevent  the  formation  of  clinker. — J.  \V.  II. 


Fuel    briquettes ;     Manufacture    of    from    coal  and 

petrolium.     V.   K.  P.  Brun.    Fr.  Pat.   104,965,  July  6, 
1909. 

Thk  briquettes  are  composed  of  coal,  tar,  petroleum, 
and  soap,  in  the  proportions  of  1  to  10  parts  of  petrolium. 
containing  1 — 5  per  cent,  of  soap,  and  1  to  10  parts  of  tar 
to  every   1U0  parts  of  coal. — J.  \V.  H. 


Cokt 


W. 


Mueller.     Fr. 

I'.HI'.I. 


Pat.     404,671,     May     IS. 


A    coke-oven    is    claimed    in    which    the    charge    is  coked 
by  the  heat  of  the  aide  walls,  whilst  the  roof  of  the  coking 
space,  upon  which  is  carried  the  main  gas-flue,  rem 
at  a  comparatively  low  temperature.     The  pas  given  off 

from  the  charge,  alter  passing  through  condensers  for 
the  separation  of  by-products,  is  returned  to  the  coke-oven 
and  injected  together  with  air  into  the  upper  and  lower 
extremities  of  the  vertical  flues  in  the  side  walls. — J.  W.  H. 


of  low  sulphur  content;    I  Iht   production 

sulphur  content  and  containing 
sulphur  ii.   '.'  'iination.     \.   Caro.     Gcr.    Pat 

216,684,    Julj     I.    r 

I'm    .  from  the  finest  ip  to 

-  mm.     ei     •"  i i  .  i .:■.       in  I  -till 

wot.     The   port  ion-   ol   iIm    coal   rich   in  organic   sulphur 

o    u  1  phu  i   tnd  an  benci  largely  rem  i 
aent,    « h  1st    I'-, 
propoi  ulphui   .     carried  an 

\   8 

Veriii  tin     like  ; 

II.    w     Woodall,   Lyt  I     - 

l.McD.  Duckham    i 
I    21,554,  Sept.  21,   1909 
1  \    order   to    pn  upport 

with", i-  ob  1 1  ii  ting  ii  between  them,  and  without 

covering   too   great    an   area   of    the    retort        '  the 

supporting  walls  between  adjacent  retorts,  these  wall 
mad,    comparatively   thin,  and   nave  oval   oi    '  nccolated 
oi     b  age  "t  the  bi  V  applied 

8ei  Hon,  thi   i  oliimn-  supporting  the 

longer  faces  of  the  retort    are  formed  of  bricks  which  en| 
ribs  on   the  retorts,  a    di   cribed  in    Eng.   Pat.   24,695  ol 
1906  (this  J.,  1907,  1271 1.  and  each  alternate  bi 

al  flange  to  the  right  or  left,    o       to  bear 
area  of  the  retort   face.     A.  T.  L. 

Retort-furnace  fur  tl„    manufacturt   of  lighting-gat.     C.  M. 
Stein  e1  CSe.     Fr.   Pat.   105,060,  July  13,  1909.     Under 

Int.  loin..  Sept.    IS.   1908. 

Thk  patent  is  for  a  method  of  converting  a  coal-fired 
retort-furnace  of  the  ordinary  tj  pe  into  a  gas-fired  furnace 
with  regenerators.  A  producer  chamber  is  built  beneath 
the  original  furnace  chamber,  so   that   the   producer  can 

he  charged  from  the  same  tire- door,  and  an  arch  is  built  over 
the  producer.  This  arch  is  provided  with  gas  outlets 
adjacent  to  air-outlets  in  a  horizontal  air-heating  flue 
above  it,  so  that  the  gas  burns  in  the  space  between  adjacent 
columns  of  retorts.  At  each  side  of  the  producer  is  built 
a  small  regenerator,  formed  with  spinal  hollow  bricks, 
Such  that  the  passage  through  the  interior  of  the  bricks 
has  corrugated  walls,  thus  aiding  in  the  transfer  of  beat. 

—A.  T.  L. 

.1/.  tal  retort  with  "  casing  of  refractory  material.    A.  Heinrich. 
Ger.  Pat.  216,462,  Dec.  2,  1 1)08. 

In  metal  retorts  provided  with  casings  of  refractory 
material,  it  has  been  found  impossible  to  maintain  tin  whole 
gas-tight,  owing  to  the  different  coefficients  of  expansion 
of  the  metal  and  of  the  casing.  According  to  the  present 
patent,  a  space  is  provided  between  thi  retort  and  tho 
casing,  and  this  is  filled  with  a  powdered  or  gritty  reducing 
substance  such  as  retort  carbon  or  coke.  When  leaks  occur, 
the  oxidising  flame  from  the  furnace  burns  the  carbon  or 
coke  at  those  parts  until  the  ash  produced  blocks  the 
openings.  Apertures  are  provided  at  the  top  and  bottom 
of  the  retort  for  tilling  and  emptying  the  intermediate 
space.  The  carbon  or  coke  is  introduced  only  after  the 
retort   has  firsf   been  heated  to  incandescence. — A.  S, 

Suction  gas-producer  for  use  with  bituminous  coal.  K  \ 
Farnham.  Wemyss  Bay,  N.B.  Eng.  Fats.  26,199, 
Dec.  4,  1908,  and  11.675.  May  18,  1909. 
TnE  producer  is  of  that  underfeed  ty]X'  in  which,  at  charging, 
the  grate  is  first  raised  and  a  temporary  gran  then  inserted 
above  it  to  support  the  column  of  incandescenl  fuel. 
while  the  grate  proper  is  lowered,  cleaned,  and  charged 
with  a  body  of  raw  fuel.  The  vertical  movement  of  tho 
grate  is  effected  by  pinions  engaging  with  vertical  racks 
formed  on  it.  The  grate  moves  within  an  annular  or 
ring-shaped  boiler,  having  perforations  near  the  top  to 
admit  steam  to  the  lower  part  of  the  producer  lire.  The 
temporary  grate  is  formed  by  a  perforated  plate  moving  in 
horizontal  guides  and  operated  by  a  screwed  spindle  and 
a  hand-wheel.  A  lateral  shoot  and  screw  conveyor  are 
provided  for  charging. — A.  T.  L. 

c  2 
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;ivi..  86,  19I6. 


Hannoi  Bauges.     Fr. 

der  lm.  Conv.,  1 

28 

Tut  i  ,  ■  ody  portion,  1.  a  rotating 

hamber, 

35,   provided  with   means  for 

Btttom  .  and  ash,     A  casing,  21, 

1  -    12,  is 

provided  with  w<  23,  at  opposite 

.-  their  vertical  faci  -  tangential 

to  the  casing,  21,  and  their  lower  surfaces,  24.  inclined,  so 

that  as  the  chamber,  12.  and  casing,  21,  rotate,  the  fuel 

id  laterally  I  downwards  to  prevent 

*  tin-.     VVedgi 

;t  in  break  og  up  i  tie  fuel-bed. 
The  ash-pit,  :;."'.  cat  9,  with  ]       raJ  openings, 

36,  for  the  pa  clinker  and  ash 

nings  as  tin  stru  ture  rotates, 
by  a  projecting  arm.  41.  which  is  curved  in  plan  and  tri- 
angular in  cross-section,  ami  which  carries  a  curved  guide 


ii  when  the  cone,  8,  is  in  its  lowest  position, 
forming  .;  continuation  <  i  the  cone,  12.  the  fuol  is  directed 


plate.  42.  Wei  is.  43.  on  the  easing,  9,  aid  in  directing  the 
clinker  and  ash  through  the  openings,  36,  and  a  cap,  38, 
in  the  form  of  a  Bpherical  segment  arranged  eccentrically 
on  the  top  of  the  casing,  '.),  assists  in  preventing  the  for- 
mation of  large  masses  of  c  linker.  In  a  modification,  the 
cap,  38,  is  in  the  form  of  an  oblique  cone  arranged  ex- 
centrieally  and  provided  with  projecting  helical  surfaces. 
The  air  inlet  to  the  produce]  is  by  way  of  the  annular 
chamber,  27.— A.  T.  L. 


Gas-prod ua  r.     !'.    Doi   Delattre.    Fr.  Pat  405,079,  July  15, 
1909.      Ui.de,    Int.  torn..    May  21  and  June  Is.   L909. 

The  producei  i  ompri  i  -  i  body  portion,  1.  mounted  above 
a  rotating  ash-pit,  Ii,  the  lower  part  of  the  body-portion 
forming  an  annular  boiler,  2.  'I  be  ash-pil  it  moved  inter- 
mittingly  by  means  of  a  reciprocating  pawl  engaging  with 
ratchet  teeth,  2b.  Ail  from  '.lie  pipe,  22.  mixed  with 
steam  from  the  pipe,  21.  enters  the  prod  i  i  ntral 

tuyere.  .",.     'lb:    tuyi  tinuous  supply 

of  water  from  the  pipe,  23,  th<  falling  into  the 

i.  24.     The  charging 

hopper,  4.  is  provided  with  fuel-g]  ones,  8,   12, 

and   13,  of  whi  a  the  vi  rtical 

guides,  1 1.     With  the  i  on  as 

fuel  i-  gu  ded  by  the  -  one,  Ii'..  to  the  centre  of 


towards  the  producei  walls,  and  in  intermediate  positions 
of  the  cone,  S.  the  fuel  is  spread  evenly  over  the  surface  of 
the  fuel  column.  The  boiler,  2,  is  fed  from  a  float-chamber, 
3.  The  platform,  31,  for  the  operator,  is  arranged  above 
the  top-plate,  32.  of  the  producei,  and  the  intervening 
air-space  is  connected  to  the  stack-pipe,  thus  preventing 
overheating  of  the  platform,  and  escape  of  gas  into  the 
producer-house. — A.  T.  L. 

Gas-scrubhrr  apparatus.  A.  M.  Gow,  Edgewood  Park,  Pa., 
Assignor  to  The  YVcstinghouse  Machine  Co.  U.S.  Pat. 
945,93<>.  Jan.    II.   1910. 

The  apparatus  comprises  a  vertical  cylindrical  casing 
divided  into  superposed  compartments  by  horizontal 
partitions.  Each  partition  has  a  large  central  orifice 
provided  with  deflecting  blades  for  checking  rotary  motion 
of  the  gas  passing  through  the  orifice.  A  rotating  vertical 
spindle  extends  through  all  the  compartments  and  carries 
blades  adjacent  to  the  stationary  deflecting  blades.  A 
water  supply  is  provided  in  each  compartment,  the  water 
flowing  at  the  centre  of  each  partition  on  to  the  rotating 
blades  beneath  it. — A.  T.  L. 


Gas-purifying   materials  ;    Revivification  oj by  ozone. 

S  ic.  d'E  lairage,  Chauffage,  et  Force  Motrice.     Fr.  Pat. 

404,995,  July   HI.   1909. 
FBBBIC  oxide.  Bawdust,   and  lime,  which  have  been  used 
in  the  purification  of  lighting  gas.  are  treated  with  ozone 
in  the   presence  ,,f  moisture  in  a  closed  vessel,  the  ozone 
being  in  the  foi  m  either  of  ozonised  air  or  ozonised  oxygen. 

—A.  T.  L. 

Gas-purifying  mat'  rials  :   Utilisation  of .     H.  Simonin. 

Fr.  Pat.  405,096,  Nov.  5,  1908. 

The  purifying  materials,  i  omprising  feme  oxide,  sawdust, 
and  lime,  are  tiist  extra  ted  with  carbon  tetrachloride  or 
other  organic  solve]  auti  clave,  in  order  to  dissolve 

out  the  Bulphur,  which  is  afterwards  separated  from  the 
extract  by  distillation  of  the  solvent.  The  insoluble 
residue  is  treated  with  steam  in  an  autoclave  for  two  oi 
three  hours  and,  tinallv,  the  residue  is  submitted  to  des- 
tructive distillation  or  to  distillation  with  alkali  in  order 
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.  [uo,  after 
treat nv  ill   witli  altei  rial  ivi 

■ulphurii    in  ill.   and    ilic    iottei    then   need    '"   obtain   a 
;'h.  Kphati    i  \.  T,  L. 

t'litl:     Unnufaet  I       Parker,     Wcdncsfield. 

U.S        I       17,400,  J         !6    1910. 

r.ni,  .  this  J.,  1908,  930     T   I     B 

\utiblt  bm/in  Hi  •  ;  .l/,i  J.  i'.  Nell  I  n 

I  i     Pat,    (06,188,  Julj    17.    1909. 
ng    Pat.  I... i'-m,.  [  1908;  thisJ.,  1908,  II  13      T.  F.  B. 


I  ml,  r  tl  i  Ihni       I         ■•■  toi   low 

E.M.F.   valui 

i  me  in  l  "i  li  .  '  u  bich 

gives    I""1   I""     por  c.i 
of  2-6     10~" 
innei   i  oni    I-  ing    1-3     103     "  i  'I  he 

ll-l    "l! 

pid   attainmi 
i 
to    the    ions    themsi  I  cct         bli     » ith    tl"1 

reai  tion  in  electi  p(   that 

,    origin  i 
chemical.     U.  II.  P. 


ilit'i  I.     U. H. -hi.  St,   l'  •  i re, 

Jan.  26, 

843ol  191  9;tti     J.    1909,  1026       I    I     B. 

for  heating  and  lighting  ;  A  — . 

C.    B    Ti  11}      Fr,    Pat.    105,084,  Julj    16,    1909.      Undei 
Int.  O  ii \  .   Nov.   is.    pi.  B 

Bn  !  i  81  3of  1908  ;  this  J.,  191  9   1240      T    I 

E.  L.    U  II,    Pi  rl  land, 
U.S.A.     Eng      Pa  -     14,200,    June    17.     II I  9 

■    i,i„  July   II.   191  8 

Shi  U.S.  Pat.  911,494  of  1909;  th  a  J.,  1909,  237.-  T.  K.  B. 

Obtaining    nitrogen    and    carboy  on    combustion 

IV.   Pat.    n  1,690.     8e<    VII. 

Qasofhigl  caping  from  Bessemei 

Pal     216  302.     Sei    \ 

trains    (or    gas    analysis,     I    S.     Pal      945,740.     See 

Will. 
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•Bunsen  flami  ;    Th    inna   con     i>f  the .     !•'.    Haber 

and    B.   S.   Lacy.     Z.   physik.  Chem.,  ll-lo.  68.  726     752. 

A    discussion    of   the  course   of   the   chemical    reactions 
in  the  inm  |  ly  di  Bni  ,1 

luminous   boundary,   starts  from   the   know  edge   that   it 

.;n,l  ,.i  hydroi  ai  bons, 
with  the  rapid  attainment  of  thei  mal  equilibrium  according 
to  the  wat<  i  .  oft: — 


'h.ii'mi 

(K=  ...    >. 


I 


II,         'ML. 

Iii  Ihi    m  one  of  cooling)  the 

temptratun    falls  gradually  till  contact  with  atmospheric 
hi   the   outer   cone.     In    the   middle 
cone    however    the    watei  |  ibrium    onlj    changes 

Blowl]     with    temperature.     In    a    well-regulated    burnei 
tin'  boundary  between  tin-  inner  and  intermedial     com 
is  verj  -I.,  ktionary,  and  the  sudden  clu 

in  luminosity  cannot   1 1   attributed  to  temperature  i 
tin-  superior  radiating  powers  of  the  hydn  .  f  the 

inner  cone.     The  change  seems  to  be  connected  in  some 
way    with    the    remarkable    difference    in    the    electa 
conductivity    of   tin-   two   regions,   observed    by    l'avidson 
'Thy-.  Z.  it/.  1906,  7.  I"-.  II  Phys.  Review, 

1906,  22.   193).     "i  he  worl  eel   l  as  been  now 

ted  and  extended,  using  the  separated 
flame  and  investigating  the  inner  cone  and  theinterconal 
gas.    The   conductivity    values  were   obtained    by 

itinum  wire  with  a  thin  film  of  lime 
or  magnesia  on  both  electrodes  ,>r  on  the  cathode  only. 
By  this  means  much  highei  values  were  obtained  than 
with   the   bright    wires   or   with   onl)    the   anode  coated. 


at  A. 
(WW  I    i  ..    k      1.  I  U   (if 

1909,  8,  I  19     230. 

The  subject       h  ated  verj  cry  large  number 

.  j   ili.  appi 

Very  detailed  aci  ounts  "i  I  be  methi 

also   ii.i  liuli  d.      1  he   rabjei  i    ms 

i   ation 
of     tin  rmometi  is.     di  ion     ol     then     coi    tants, 

oroment  and  re]  I  ■     Iting 

I  oints,  correct  ioi ale    for    I  bei  mon  etei     ot    impure 

platinum,   calibrat formulas,  changes   in   thermon 

.mi  s  in   high  ten  I ;""  <■ 

and   tin  in.  es,  thi    palladium   thermometer, 

thi     I ,  ilii  i-    i  ,'int    of   Bulphui    and  i  ei  s.     The 

aut  in  i    at  the  followtng  conclusions  :     Temperatures 

defined  by  the  resistance  thermomctei  oi  pun  platinum 
calibrated  bj  Callendaj  -  formula  at  0  C,  100  C,  and 
the  I  oiling  i  oint  of  sulphut    in 

tures  on  thi   generally    pted   gas  scale  over  the  range 

0° — 1 100    ('.   in  within   I I    re]  rodui  tbili! 

the  latti  r.     Thi  rmon |  lat  inum,  i  alibi 

in  the  same  way,  give  a   temperature  scale,  thi  diverg 

of  which  from  the  noi  mal  i]  era- 

ture.  If  thermometers  oi  impure  platinum  are  calibrated 
at  a  fourth  temperature,  such  as  the  fn  at  of  silver, 

and   the   differei  I    ienl    ol     the   Caliendar  formula 

is  written  d  =  a-fbt.  then  the  seal lefined  is  in  verj 

i,   .     agreemi  at    with    that    of     the     normal     platinum 
thermometer.     The    palladium    thermometer,    calibi 
by  the  Caliendar  method  th  the  platinum  tier- 

mometet  up  to  600  C,  to  within  1°  C.  It  requires  a  fourth 
degree    equation    to    expn  an  i     emperature 

relat from  0    <     to    1 100    C      Nil    following  in .  sing 

poinl  Tin,    2:',l-'.i2     C.  ;     cadmium 

,,i    l 
630-71     C.  :    aluminivi  the  eutei  i 

,  i,  .  779-20  i  lver,9<  -0°C. ; 

.      .     ,i  ixlui,  .  (  il  :  I"   i '.    ll  .    .         ' 

ion  for  the  pure  metals  ranges  in  'in-  several  cases 
from   on-     i    !,  '    tin,    cadmium,  and  zinc,  to  0-6    C.  for 
inn    and    ... 

ranges  from  0-0 nand     acto2-3°i  imony. 

I  nary  thermo-couples  of   platinum  and  rh 
platinum  and   platinum  and  iridium-pls  brated 

at  thru  temperatures  in  terms  of  the  formula. 
E=a+1  "i'b    the    platinum 

1 100     C    to 
within  0-3     ( '.     At    I"-1  are*   thi    ■ 

platinum    thermomi  ti  rs    und 

1,  but  not  ehminated,  by  annealing  for 

her  than  that  for  which 

r  usi  ,i.     After  '»  the 

constants  are  mui  h  less  foi  thi  rmi  meti  ra  ot  i  nre  than  of 

■  urn  ;   they  are  least    oi   pun     latinu 

I  he    fm  zing 
joints  Of    the    metal.-   al 

.'tiles.      Thi  "f    .tne 

silver-copper  eutei  tic  is  an  •  i 

ilso  that  of  tin    ci  ppei  cuj 
proper  precautions  ar    taken.     Thi  sulphur 

I 
i,    a  m,  5t  Batisfai  ti  ^    Bxi ':  '■■  within 

a  t, w  hundredth    ol      degi  E   I 


ol.  in.— tar  a  tar  prod i- i  rs 


[Feb.  28,  1910. 


Pat 

ullation     in     continuously- ivoil.-iwi   ret 
or  ovens;     Preventing   tlu    decomposition    of 

fomud   in    thi    .     A.    Zindler.     Fr.    Pat    404,554, 

June  29,   1909. 
Thx  ga^ee  drawn  off  by  different  conduits  fr<  torts 

or  ovens  art'  kept  separate  until  they  have  been  cooled 
and  freed  from  condensable  products.     The  gases  are  then 
taken   by  a  single  mam  or  fay  separate  mains  to  the 
holder  or  to  the  burners.— A.  T.  L. 

ation  of  particles  of  tor.  oil.  etc..  from  go  '-urs 

Soc.   C    Mentel,     Fi     Pat.    104,255,   June   21,    L909 

Thb    scrubber  a    vertical    cylindi    al    i  asing 

divided  into  sup*  aipartments  by  a  series  of  conical 

partitions,  the  angle  i  being  al  i  u(  120°.     Th 

partiti'  (orated  with  lar  openings,  about 

S  mm.  by  2  mm.,  the  metal  being  cut  along  I  bn  e  sides  <  f 
li  and  then  bent  bacK  so  as  to  form  a  blade 
nr  wing,  immediately  above  each  of  these  partiti 
a  similar  perforated  plate  mounted  on  a  central  spindle 
and  rapidly  rotated.  The  rotation  may  be  effected  bj 
the  pressure  of  1  I  he  per- 

forated plates.  The  lowest  of  the  rotating  plates  may 
have  a  cylindrical  extension  provided  with  turbine-blades 
adjacent  to  a  jet  in  the  casing.  Mian-  are  provided  for 
adjusting  the  rotating  spindle  vertically,  so  as  to  regulate 
the  distant  the  fixed  and  rotating  plates.      The 

ral  compartments  arc  provided  with  drain-pipes  for 
the  separated  liquor. — A.  T.  L. 

Tar;    Separation  of from  hot  distillation  gases.     Dr. 

C.    Otto   und   Co.     Fr.    Pat.    404,569,   Juni    30,    1909. 
Under  Int.  Conv.,  Dec.  22,   1908. 

Tut:  process  consists  in  washing  the  gas  with  tar  or  gas- 

■ .  the  temperature  of  which  is  not  all<  v.  ed  I     <  v  .  <  '1 

so   ( '.     The  gas  may  be  cooled  before  washing,  so  that 

itated  temperature  cannot  be  exceeded,  or  the  di  -  n  d 

limitation  of  thi  ire  may  be  effected  by  using  a 

ent  quantit  i  liquor ;  or  liquor  max 

A.  T.  I.. 

Badic  .  bodies;   Ma  of   material  for 

— .     E.     Gossieaux.      Fr.    Pat,     404,992,    July    10, 
1909. 

Thb    ini  andesc  boi         oi  i      asbestos    threads 

sail  -.  up]  i  rti  '1  i  ii  a  suitable  frame- 
work of  metal,  preferably  nickel.  The  asbestos  thread 
may  be  passed  through  perforations  in  a  thin  metal  plate 
so  .i-  to  he  partly  along  ca  I  >       if  1  he  plate,  or  it  may 

'iterwoven  in  a  coarse  metal  gauze.  The  asbestos 
thread  may  be  treated  befon  oi  after  it  is  mounted  on 
the  metal  support,  a  suitable  solution  i  om  ting  of  cerium 
nitrate,  30  grms.,  aluminium  nitrate,  in  grms.,  zirconium 
ultra  'hanum  nn  i  lissolvi  d  in 

iter. — A.  T.  I.. 

Electric    ii  tment   lamp    :   Manufactun 

of .     H.    Hii-t,   and    Wolfram    (Tungsten).     .Metal 

.  Ltd.,  London.    Eng.  Pat.  142.  Jan.  4. 

I 

invention   consists  in  joining  the  leading-in  win 
the   filaments    by   means   of   the   phosphides   oi    copper, 
manganese,    cobalt,  molybdenum,    tungsten, 

gold,  or  platinum  in  their  molten  state.     The  phosj  • 
are    prepared    by    heating    the    metals    with  amorphous 
phosphorus   in  an  indifferent  at]  or  bj   redui   i  g 

phosphates  by  heating  them  with  carbon.     Thi   e  metallic 
phides  have  a  low  melting  point,  are  gi  i  d  condui  tors, 
and  resist  oxidation.     The  finely  divided   pin -phides  are 
madi  rith  water  oi  a  voi.it ile  liquid,  sui  h  as 

The  paste  is  applied  to  the  junction  of 
the  filament  in  such  quantity  that  the  final  joint  will 
have  the  desired  size.     The  filament  carriers  thus  prepared 

are.  after  drying,  inserted  in  a  glas-  jar  containing  an 
indifferent  or  reducing  gas,  where  the  melting  of  the  pa  te 
is  effected   elect lieally.      Jt   may  also   be  carried   out    in  a 


current  of  air  or  non-inflammable  gas.  whereby  any  dis- 
advantageous overheating  of  the  joint  can  be  avoided  by 
regulating  the  current   of  air  or  gas.-    Q.  W.  McD. 

Electrodes  for  ore  lamps.  G.  Senftner,  Berlin.  Eng. 
Pat.  8150,  April  a,  1909.  Under  Int.  Conv.,  April 
It.  1908. 

Pyrophorn  metal  alloys,  such  as  are  described  in  Eng. 
Pat.  16,853  of  1903  (this  J.,  1904,  716,  484)  when  used 
either  alone  as  elet  trades,  or  added  to  a  carbon  electrode, 
produce  a  very  intense  arc  light.  A  suitable  alloy  consists 
of  iron  (30  part-i  and  cerium  or  lanthanum  (70  parts). 
The  same  alloy  may  also  be  advantageously  used  for 
cored  c-l.i  trodes.— G.  W.  M<  D. 

Electrodes    arc    lamps;    Method    of   producing  tin . 

G.  Senftner.  Berlin.  Eng.  Pat.  8151,  April  5,  1909. 
Under  Int.  Conv.,  Dec.   17.  1908. 

Instead  of  first  producing  a  pyrophoric  alloy  and  tl.cn 
adding  it  to  the  carbon  electrode  (sec  preceding  absti,. 
the  desired  results  can  be  obtained  more  simply  and 
inexpensively  by  aiding  the  constituents  ct  the  alloy  to 
the  carbon.  Thi  passage  of  the  current  through  the 
electrode  causes  the  formation  of  the  alloy,  which  then 
acts  to  produce  the  increased  illumination. — G.  W.  McD. 

luctors    [for    electric    incandescence    lamps}; 

Manufaciun    of .     Cie.   Franc;,   pour  I'Exploitation 

des  Proc.  Thomson-Houston.  First  Addition,  dated 
Julj  3,  19  9,  to  Fr.  Pat.  380,378,  July  30,  1907  (this  J., 
1908,   16). 

Instead  of  using  graphite  obtained  by  heating  lampblack 
in  an  electric  furnai  i  .  as  <les<  ribed  in  the  principal  patent, 
a  form  of  graphite  similar  to  that  which  forms  the  surface 
layer  of  a  "metallised"  carbon  filament  is  employed. 
This  is  obtained  by  heating  a  very  thin  carbon  filament, 
which  may  be  of  ribbon  form,  for  a  long  time  in  hydro- 
carbon vapours,  so  as  to  obtain  a  thick  el>  pi  carbc  n. 
The  bit  ii  s>  agent  preferred  consists  of  cadmium,  42  pej 
cent.:  mercury,  53  per  cent.;  and  bismuth,  5  pi]  cent. 
The  of  a  small  quantity  of  platinum  and  o) 
potassium   is  advantageous. — A.  T.  L. 

Filament  of  metallic  tungsten  for  electric  incandescena 
lamps.  C.  B.  Weber.  Fr.  Pat.  405.041,  July  13,  1909. 
Under  Int.  Conv.,  July  15,  1908. 

See  Eng.  Pat.  10,328  of  1909  ;   this  J.,  1910,  I45.—T.  F.  B. 


III.— TAR  AND  TAR  PRODUCTS. 

Patents. 

Hydro-aromatic     p-kctonecarboxylic     esters  ;      Process    for 

preparing    a-monohalogen    substitution  products  of . 

A.  K"tz.     Ger.  Pat.  215,423,  Xov.  16,  1907. 

By  treating  hydro-aromatic  /S-ketonecarboxylic  esters 
with  halogens  or  other  halogcnating  agents,  ic-mono- 
halogen  substitution  products  are  obtained. — T.  F.  B. 

Chloro-  "id  bromO'anthraquinonesulphonic  acids;    /Voces., 

fur  preparing .     Badische  Anilin  und  Soda  Fabrik. 

Ger.  Pat.  216,071,  Sept,  -21,  1907. 

Anthkaoi  iminesi  i.rnoNic  acids  are  converted  into  their 
ehloro-  or  bromo-dcrivatives  by  treatment  with  chlorine 
or  bromine  or  substances  which  produce  chlorine  or  bro- 
mine, in  presence  of  concentrated  sulphuric  acid  or 
sulphuric    acid    containing    anhydride. — T.  F.  B. 

Inthraquinoni  seri    ;    Process  fur  preparing  compounds  of 

tin     containing    sulphur.     Farbenfabr.     vorm.  F. 

Bayer  und  Co.     Ger.  Pat.  216,480,  April  7.  1908. 
Tillos.M.ic  yi.ic  acid  or  one  of  its  derivatives  is  condensed 
with    a  halogen    derivative   of   anthraquinone,    and     the 
product,  .../..  r1,llTu.,.s.<;ill1.c<)(iH.  treated  with  dehy- 
drating (condensing)  agents,  when  compounds  of  the  type. 

t'liH./V    ro>t'6H|-  are  obtained.— T.  F.  B. 


V., I     \\l  \  .    V,     I   l 


Cl.  1\      I  OLOURING    M  \  in  RS  «    DYES. 


and 

i  \  ■■!  hi.     Mi  .  tor,     1 .11.  in  .    urn! 

Bruning.     G(  r.  I'm    210,280,  Juno  26,  1908. 

\\    HIS. 

(obi  lined  by  ryl  ulpKochloi  idc    «  ith  zinc 

it cd  wit h  ni 

until  evolution   ol   n,  cd,  the  corres] [in 

thiophem  loarbox}  lie  ined,  tl i  ilo  group 

rt  nl  tin-  same  time   i     thi     ulphii 
luced       I     P.  B. 

\ranUodiacttic  nriil  and   its   derivatives,     / 
preparing  .     Badischc    Anilin    und    Soda     Pabrik. 

13,   I '."is. 

.Uiiikimiii    acid   i-   in  ited   with  at   least   two  mols,  of 
formaldehyde,  and  the  producti    are  treated  with  2  m1 
"i  bydroi  \  oi        cj  inide  (with   or  without  the 

intermediate  pn  t  an  ■■>    ulphi 

1  imi  thylanthranili     cid  is  then  converted 

mthranilo  .1  d,  HO.CO.CeH«.N((  B    I  OOH)„ 

by  saponification.     The  same  process  may  be  applied  to  thi 

n  ol  derivatives  of  anthronilo-diacetic  acid  from 

derivatives  of  anthranilic  acid  substituted  in  the  nucleus, 

The  products  Berve  for  the  preparation  of  indigo  dyesl 

— T.  P.  B. 

■  ■    hot  dietilla  Fr. 

Pa      104,509.     Set    III. 


IV.     COLOURING  MATTERS  AND  DYES. 

I'  I  l  ENTS. 

Trisazo  dyestuffs ;  Production  of  new .     P.  A.  Newton, 

London      From  Fart  ■■.  orm.    F.  Bayer  und  Co., 

Elberfeld,   Germany.     Eng.Pat8144,     Apr.  5,  1909. 

The  process  consists  in  combining   the  diaz mpounds 

of  mono-acidylmetadiamines  of  the  benzene  Beries  with 
aminonaphtholsulphonic  acids,  eliminating  the  acidyl 
radical  from  the  products,  tetrazotising  the  resulting  azo- 
compounds,  and  combining  the  tetrazo  compounds  thus 

fw itli   two    mole  aes   of   the 

tenzene  series  or  of  their  derivatives.     The  shades  obtained 
the  new   dyestuffs  thus  produced  are  fast  to  acids 
and  alkalis.     They  can  be  furtJ  ined  with  diazo 

pounds  and  it  the  reaction  is  carried  out  on  the  fibre, 
the  shades  become  deeper  and  fast  to  washing.  Example: 
The  diazo  compound  from  15  parts  oi  ai  etj  I  <  phenylene- 
diamine  is  introduced  into  an  alkaline  solution  prepared  by 
dissolving  24  parte  oi  2-amino-8-naphthol-6-sulphonic  arid 
in  .in  aqueous  solution  of  36  parts  of  sodium  carbonate, 
plete,  the  product  oi  the  reaction 
is  heated  to  boiling,  mid  the  acidyl  group  is  then  eliminated 
by  heating  the  mixture  for  an  hour  to  boiling  with  a  35  per 
oent.  solution  of  sodium  hydroxide.  The  excess  of  alkali 
is  afterwan  acid,  and  the 

diamine   thus   obtained   is  cooled   and   tetrazotdsed   with 

irteof  hydrochloric  acid  C-"  B.)and  I  .">  parts  of  nitrite. 
The  mixture  is  stirred  for  4  hours  and  then  added  to  a 
cooled  solution  of  21-6  parts  of  m-phenylenediamine  con- 
taiiin  of  sodium  carbonate.     After  an  hour  the 

product  is  filtered  off  and  dried.  It  dyes  cotton  deep 
reddish-brown  shades. — P.  F.  C 

Dyestuffs  of  the  diphenylnaphthylmetham 

.     Farbenfabr.  vorm.  F.   Bayer  und  Co.     Fr.  Pat. 

104,800,   Jnly   6,    1909.     Under  Lit    Coin..    Oct    21, 
Nov.   IT.  and   Dec.   17.   1908. 

Ik  the  preparation   of  chrome  diphenylnaphthylmethane 
i    i         Pal    216,305  of  1908  (this 
J.,  1909,  I  irhoxylic-sulphot  of  hydroxy- 

Qaphthaldehyd.es  m  hand,  and 

phenols  on  the  other  hand.     Alter  chroming  on  the  fibre, 
shades  ranging  from  red  to  violet  are  obtained. 

-T.  F,  B. 


i/  the  diphenyinaphthyli  ■  l»r 

■  id .      I' 

Bayer    und    Co.     Gor.    Pat    216,924,    No 
Addition  to  Get     Pal     !ll     0 

\i  mil  \  mi  n  v  DROX  li  I  h.-lr  .  i  •  ■  r  i  ■. 

i   with  hydroxycarboxylii  acid     ol   the  benzene 

i  naphthali  ai     i  i  ie    to  form  leu  .    ands,  which  arc 

subsequent  ly  oxidised  to  dyesl  jpal 

patent   (see  thi    .1  .    1909,        I  I                104,800 . 
pn  ceding).     The  new 

iv hen  '  in I      T.  P.  B. 

I  i  t)  raci  I  irben- 

ibr.  vorm,  F.  Bayei  und  Co     Gor.  Pal   216,773,  Dec.  8, 
1908.     Addition  to  Gor.  Pat    195,139,  Wan  I.  5, 
l  l  Die  u  ogbn  (ntiii;  \.,n  i  acids       are 

treated   with    primary   or  secondarj    aliphatic   ..mines  in 
in.,  ol   coppei    in    copper  compounds.     The  dyeings 
produced    by    the  ret  ulting   producti    are  clear    ■  lui 
I  i    iii.  384,471  ni   1907  ;  this  J.,  1908,  142),     T.  F.  if. 

Monoazo  dyettuffe  :   Process  for  preparing   mordant . 

Act-Ges.  f.  Anilinfabr.  Ger.  Pat.  216,812,  Dec.  12, 
I'.mis.  Addition  to  Ger.  Pat  215,264,  Oct.  13,  1908 
(See  Fr.  Pat  401,092  of  1909;  this  J.,  L909,  1082  ) 
I iij/i .-I \  i id  o-chloro-p-nitraniline  is  combined  with  o  oi 
,  i  res,, time  acid  :  the  dyestuffs  produced  ire  redder  in 
shade,  when  chromed  on  wool,  than  those  from  the  chloro- 
nitraniline  and   salicylic  acid. — T.  F.  B. 

Dehydroindigo,   Us  homologates  tution    products; 

Process     i<>t     preparing .     L.      Kalb.     Ger.      Pat. 

216,889,  Aug.    I.   1908. 
Dehydroindigo   or   its    homologies   or   derivatives   are 
obtained  from  indigo  or  its  homologues  or  derivatives  by 
t  real  me  the  latter,  in  absence  of  water,  with  oxidising  agents 
such  as  silver  oxide,  lead  dioxide,  manganese  dioxidi 
permanganate,  either  in  presence  of  an  indiffen  i 

uspending  agent,  or  in  presem  e  of  a   imall  quantity  of 
.hi   anhydrous  acid   and   a  dehydrating  a)  other 

pr0Ci      con  '    !i    iting  indigo  or  ite  derivatives  with 

chlorine  or  bromine  and  a  "■  hich  will  unite  with 

the  acid  funned,  in  presence  of  an  indifferent  solvent  or 
diluent  (excluding  water).  The  salts  of  dehydroindigo, 
such  as  the  diacetate  (oxyacetoindigotin)  are  converted 
by  heating  with  an  indifferent  solvent. 
with  or  without  a  substance  which  will  combine  with  the 
acid.      (Sec  this  .1..    1909,    1189  and    1192.}.—  T.  F.  LS. 

Anthracene    derivatives    [dyestuffs] ;     Manufacture    of   new 

.     p,     A.     Newton.    London.     From    Farbenfabr. 

vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany.  Eng. 
Pat.  2702,  Feb.  4,  1909. 

see  Fr.  Pat  400,653  of  1909  ;  this  J.,  1909,  1029.— T.  F.  B. 

Azo  dyestuffs ;    Manufacture  of  new .     P.  A.  Nevi 

London.      From    Farbenfabr.   vorm.    I  'id  Co., 

Elberfeld,  Germany.     Eng.  Pat  4768,  Feb.  26, 

See  Fr.  Pat.  402,126  of  1909  :  this  J..  L909,  1 191.—  T.  F.  B. 

Sulphurised  [sulphide]  dyestuffs;     u  of  . 

\    G    Bloxam,  London.     From  Act-Ges.  f.  Anilinfabr., 

Berlin.     Eng.  Pat  8677,  April  10.  1909. 
See  U.S.   Fats.  934,302  and  934,303  of  1909;     this  J., 
1909,  1082.— T.  F.  15. 

Monoazo   dyestuff    for    chrome-mordanted    wool;    Pr< 

f„  producing  a .     Act-Ges.   f.   Anilmfahr. 

Addition,  dated   June    lb,    1909,   to  Fr.    Pat   401,092, 
a  22.  1909. 

See  G.r.  Pat  ^lli,812  of  190S  ;   preceding.— T.  F.  B. 

Vat  Jthioindigo]  dyestuffs;  Manufacture  of    ■ .     I 

werke   vorm.    Meister.    Lucius,  ond    Brur, 

on  Maine,  i  y  21,  1909. 

Under  Int.  Com.,  duly  '_>'-.  1908. 

See  Ger.  rat.  216,224  of  1908  :  this  J.,  1909, 1310.-T.  F.  B 


• 


(X.  V.— FIBRES;  TEXTILES    &c.    Cu  VL— BLEA(  fUNG;  DYEING,  &c. 


[I  eb.  is,  1910. 


Yat   [thioindigo]   dye   and    process   of    making  son         \ 

Schmidt  and  E  lignors  to  Farbwerke  vorm. 

T.Lucius,  und  Briining,  Hochst  on  Maine,  Germany. 

947,030,  Jan.   is.   L910. 
r.  Pat  216,234  of  1908;  this  J.,  1909,  1310.— T.  P.  K. 


V.-  FIBRES;     TEXTILES;     CELLULOSE; 
PAPER. 

Textile  materials;    Determination  of  grease  in .     11.  1'. 

Pi-arson.    .1.  Soc  Dyers  and  Ool.,  1910,  26.  6—7. 
Zinc  and  aluminium  chlorides,  ferric  chloride  and  stannous 
chloride  being    ill  soluble  in  dry  ether,  it  is  necessary  to 
take  steps  to  eliminate  them  in  estimating  grease  in  textile 
fabrics   by  extraction  with  ether. — H.  P.  P. 

rood  pulp  ;    Red  coloration   of  .     Legrand. 

Papeterie  ;  through  Papierfabrikant.  1910,  9.  32 — 33. 
The  author  deals  with  the  tendency  which  is  shown  by 
unbleached  sulphite  wood  pulps  to  turn  reddish  in  colour 
daring  their  manufacture  into  paper.  He  regards  this 
reddening  as  due  to  the  oxidation  of  residues  of  the 
"incrusting"  matters  oi  the  wood,  possibly  of  a  resinous 
nature.     The   tender  tei    the   lower   the  degree 

of  purification  effected  by  the  digestion  process,  and  is 
generally  less  marked  in  the  case  of  pulps  prepared  by  the 
high-temperature  Kitter-Kellner  process,  than  in  the  case  of 
Mit-f herlif h  pulps  digested  at  lower  temperatures.  The 
pulp  generally  preserves  its  normal  colour  whilst  stored  in 
bales,  bul  the  bales  are  brought  into  the  paper 

mill,  where  the  air  is  impregnated  with  acid  vapours,  the 
red    colour  develops.      For    many   purposes    a    hard,    low- 

ited  pulp  is  necessary,  and  such  pulps  when  used  in 
the  unbleached  condition  are  liable,  for  the  above  reasons, 
to  give  great  variations  in  the  shade  of  the  paper  during 
manufacture.  A  most  striking  improvement  may  be 
effected  in  such  cases  by  toning  the  pulp  with  a  very  bright 
yellow  or  pale  green  dyestuff.  which  has  the  effect  of 
neutralising  the  red  tint  and  giving  a  matt-white  paper. 

—J.  F.  B. 

Paper;    Determination    of  the  hardness  of  sizing  of . 

1..  Kollmann.  Zentr.  cesterr.-ungar.  Papierind.,  1909; 
through  l'apierfabrikant,  1909,  8.  1314—1317;  1910, 
9.  7—11'.  26—32. 

In  a  previous  i  J.,   1906,  905),  the  author  pro- 

posed a  method  for  testing  the  hardne  of  paper 

by  placing  a  drop  of  phenolphthalein  solution  on  one  Bide 
and  a  drop  of  sodium  hydroxide  solution  on  the  othei 
of  the  paper,  and  noting  the  time  which  clap-       before 
tin   :  ition  appear.    Tic  author 

now  defei  linst   criticisms    by   Klemni 

and    Herzbcrg.     Fi)  solvent 

action  of  mi  size,  the  authoi 

that  this  is  immaterial. -in  ir  the  meet- 

ing of  the  'wo  reagents  must  I  e  proportional  to  the  resist- 
ance offered  1  j  penetration  of  any  liquid, 
whether  solvent  or  indifferent.  Although  the  author  has 
tried  a  law  number  of  other  colour  • 
principle,  he  found  none  which  was  so  delicate  or  which 
appeared  so  sharply  a-  the  pink  coloration  adopted. 
The  order  of  the  application  of  the  -ale  of 
the  paper  to  which  each                    hould  '"  constant  for 

ince   the  alkali   penetrates 
far  i  dly  than  the  indicator,  and  tin-  t. 

the  sheet  is  more  resistant  than  the  under  (i  in  idi  The 
standard  procedure  is  to  apply  the  drop  of  phenolphthalein, 
turn  the  irami  on  which  the  p  itched,  apph  the 

drop  of  sodium  hydroxide,  simultaneou  ly  starting  the 
stop  1 1  'it  'he  fiaif     i  nd  observe  the 

fir.-'  appearance  of  the  pink  stain  from  tic  side  on  which 
the  phenolphthalein  was  placed.  Owing  t  i  the  vastly 
superior  penetrative  power  of  the  alkali,  the  time  which 
elap  pining  of  the  drop!    whilst    turning 

no  inflttenco  on  the  results  within  reasonable 


limits.  This  method  possesses  the  advantage  over  the 
various  "  ink  methods,  advocated  by  the  author's  critics, 
in  the  fact  that  the  result  i  i  ssed  in  sharp  numi 

terms,  and  1 1.  as  due  to  the  variable  composition 

of    different    inks    are    avoided.      The    author    has 

out  a  large  number  of  tests  which  show  that  the  nun 
classification   afforded    by   his   method  is   in    substantia] 

agreement  with  the  general  classification  obtained  by  the 
olilcr  methods.  —  ,).  F.  B. 

Pollution  by  sulphati   wood-pulp  mills.     See  XIXu. 

Patents. 

Artificial  silk ;   Improving  the  elasticity  and  resistance   to 

water    ol .     J.     Gebauer.     First    Addition,    dated 

June  27,  L909,  to  Ir.  Pat.  103,264,  May,  22,  1909  (this 
J.,   1909,    1311). 

Aim  mix  is  now  used  along  with  the  caoutchouc,  which, 
according  to  the  chief  patent,  was  added  to  the  spinning 
solution.  The  albumin  is  coagulated  by  the  heating  pro- 
duced in  the  passage  of  the  material  through  the  orifice, 
so  that  no  extra  treatment  is  required.  Egg-,  blood-  or 
vegetable  albumin  may  be  used. — S.  H.  H. 

Artificial  sill:;  Process  for  producing  threads  of .      H. 

Luxburg,  Stettin,  (,'ermanv.  Eng.  Pat.  1407,  Jan.  'JO, 
1909. 

See  Ft.  Pal.  39S.424  of  1909  ;  this  J.,  1909,  880.—  T.  F.  B. 

Paper  having  relief  effect ;  Process  for  making on  the 

paper  machine.  Farbwerke  vorm.  Meister,  Lucius,  und 
BriiniiiL'.  First  Addition,  dated  June  26,  1909.  to  Fr. 
Pat.  389,892.  May  4,  1908.  Under  Int.  C'onv.,  July  20, 
190S. 

See  Eng.  Pat.  15,655  of  1909;  this  J.,  1910,  17.— T.  F.  B. 

Producin/j  continuous  thin  sheets  of  gelatin,  celluloid,  etc. 
Fr.  Pat.  404,795.     See  XV. 


VI.— BLEACHING  ;   DYEING  ;    PRINTING  ; 
FINISHING. 

Indigo     White;     Condition     of in     aqueous    solution. 

E.  Knccht  and  J.  P.  Batey.     J.  Soc.  Dyers  and  Col., 

1910,  26,  4—5. 
P.  FiueuI.aender  ("Indigenokl  dyestuffs,"  Seventh  Int. 
Congr.  Appl.  Chem.,  London.  1909)  has  ascribed  the  dyeing 
of  cotton  in  the  indigo  vat  to  the  adsorption  of  the  colloidal 
Indigo  White  by  the  colloid  substance  of  the  fibre.  Tin 
authors  have  previously  shown  (this  J..  1909,  697)  that 
certain  typical  dyestuffs  exist  in  solution  as  crystalloids 
and  not  as  colloids,  and  they  now  show  that  the  molecular 
weight  of  the  calcium  salt  of  Indigo  White  in  aqueous 
solution  i-  between  329  and  437  as  determined  by  the 
boiling  point  method.  Moreover,  a  solution  of  the  sodium 
salt  of  In'liao  W  bite,  prepared  by  digesting  a  large  excess 
of  crystallised  Indigo  White  with  less  than  the  oaleulated 
quantity  of  pure  caustic  soda,  and  filtering  (the  whole 
process  being  conducted  in  an  atmosphere  of  hydrogen) 
is  a  trolyte. — A.  S. 

Patents. 

II  asking  and  olh  oj  fibrous  matt  rial  and  apparatus 

therefor.  T.  J.  Hutchinson,  .Manchester,  and  United 
Railway  and  Trading  '  o.,  Ltd.,  London.  Eng.  Pat 
23,655,  .Nov.  .->.    1908. 

The  material  after  digesting  in  a  mild  all  ilim  olution, 
is  drained  and  then  lifted  bj  forks  arranged  upon  a  travel- 
ling conveyor  belt  and  delivered  to  squeezing  rollers 
disposed  above  the  front  i  be  first  ol  t  seri     of 

roofed-in  washing  tank-.  The  liquid  expressed  by  the 
rollers  may  be  led  away  by  a  channel.  The  squeezed 
material  is  subjected  inside  thi  tank  to  the  action  of  two 
beat  ei     «hie|i  rotate  rapidly  iii  opposite  directions  upon 
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.  | 
h  other.      Near  the  re  ir  unci   ol   I  he   tank 
does    nol    i  xtend    to   i  lie    botto 
I. hi       allows      ill.       [1 

left  ill.-  i hi ".■  ..I  1 1.  ith  it  and 

h  ill.'  «  ashing  liquor  I..  .1  bo  ..ii. I   p  ■  ii 

II         doli  he    materia] 

ink  similar  i 

oilers   of   the   I  is!    tank   "I 

terial    mi 

I  olt,   » hi.li  . :   i he  lower  rollei 

and    also    round     tin  bi     rolloi     ol      Idil  ional 

It.  which  i-  perforated  to  a 
made  to  ■  un  undei  u    ith    i   rapidb    ratal 
drum  provided  with  projei    in     pej   .  which  engage  with 
the  material  on  the  belt  and  spread  il  out  in  a  more  even 
sheet,  which  i  nine. 

P.  P.  C. 

Bleaching  cotton  and  F.    1 1  oilman. 

Radcliffe,  and   P.    Edmond  on,    Birkdale,    Lanes.     Eng, 
18,042,  Dec.  24,  1908. 
1\  ..i.l.  i   to  dispense  with  the  usual  oxpi  n  m  of 

i     in    l    .'ii-br iii'd  kiers,  il  is  pro] I  to  treat  the 

'    simple   washing    machine   with   oold   oaustic 
solution  .it  -i      6    Tw.  containing  a  Bmall  proportion 
..il  which  has  been  made  soluble  by  treatment 
wiili  sulphuri    acid   ind  washing  with  brine. — H.  P.  P. 

.1/.  ;.  0)  I    lll'lll. 

K.il. r.   Griesheim    Elektron,   Frankfurt     i    SI.,  Germany. 

Pat.    1  1,729,    May    Is.    190!".      I  nder   Int.    Conv.. 

Oct.  in.  1908. 

It  has  been  proposed   pi  Fi     Pat,   308,238 

1901  ;   this  J.,  1902,  60)  to  add  5  to  lOgrms.  of  sodium 

acetate  per  litre  of  the  acetic  acid   bath  to  prevent   the 

tendering  ol   men  irised   cotton   I     rica  which  have  been 

dyed    with   Bulphide   colours  and    afterward     worked     in 

■  .i d       etic  acid   baths  t"  give  them  a 

a  silk-lik.  This  addition  however  detraots  from 

the  silky  scroop.     It   is  n.™   claimed  that  an  acid  bath 

oomposed  of  5  grms,  ol  tartai  ic  acid  and  25  grms.  of  sodium 

tartrate  per  litre,  or  ol  •'.  grms.  ol  lactic  a  :id  and  16  grms. 

<<f  Bodium  lactate  pel  litre,  produces  a   very  good  silky 

ml  at   the  same  time  prevents  equally  well  the 

itual  liberation  of  sulphuric  a.  id   from  the  dyestuff, 

to  which   the  tendering  is  due. — H.  P.  P. 

Silk  for  dyeing  or  ot  Pri  paration  of  . 

M  Stine.     Fr.   Pat.  404,862,  July  8,    1909. 
0-75  ,-.,•.    of   Turl        ed  oil  an    di  solved   in   a   litre  of 

er,     0-075     c.c.     of     ammon I     0-7«       1*5  grm. 

,.(    sodium      ti     an      ad  and     thi     sohi 

is    heati  d    i  to    thi     '  oil.     The      ilk     it     tn 

with  tins  boId  i  .wi    twentj    minutes,  and   maj 

dyed    without     washing    or    drying.     It 
the   in  iteriol    tx  -       hi    8  bove   I  reat- 

ini'iii.    ili.  ed    liquor    if    rendered    slightly    acid 

with    sulphuric    acid    is    valuable    as    an    addition    to 
the   dyi  -bath,    sini  e  it  i  solut  ion    the   si  i  i<  in 

which  has  been  dissolved  from  the  silk. — P.  F.  C 

Hat  h  in  or .     T    1 1 

Kidderminster.     Ens;.  Pat. 
625,  Jan.  II.  1909. 
At  the  ends  ol  are  t  ingulardye-vat  ore  fitted  iron  uprights, 

to  which,  im a  frame  carrying 

the  dye    ticks  is  atl         3       I  he  s1    k    ore  fixed  in  hollow 

cylinders  running  in  bi  tri i  eitl       side  ol  the  fi 

and  which  by  means  of  teeth  round  the  periphery, engage 
with  , mother,  forming  a  tj if  wheels.     The  cylinders 

i Ii.  i  end  of  the  frame  engage  with  pinions,  actuated 
by   ra.ks  cut   in  lorj  lise  weights. 

These  wei  suspended   from     lino-   running  over 

wheels  fixed   to  the  tops  of  the  iron  uprights.      I 
wheels    are    fastened    pinions    gi  ito   a    horizontal 

rackwork   which   is  moved   backwards  and   forwards   by 

as  ..I    i  cam  driven  bj   shafting.     The  vertical  racks 


.ml  t. ill.  raising  and 
li  ii,   while   i  to  the  dyi 

.I  i  id        '  ion,     An. me.  ii. 

(or   lowering    oi  th     framework    containing    the 

i    -    keop.n      hi 

from  float  bag.     J.  I.   II. 

Dyeing.     F.    II.    Di ill,    Franklin,    and   J.    ('.    Hebden, 

Providence.    R.L     I    S    Pal     942  I-1  ,    Dei      .     1909 
Ihi,  yarn  i    wound  i  a  to  hollow  bobbin  .  one  i  nd  ol  i 

in  i ipored    mi. I  the  other  end  hollow. .1  out   to 

I    with    the    tapered    end        II"     bol 

arranged    in     erii   .   with   the  bopered  end  of  on 

into  the  i  Li.-.   -I  tl t.     'I  ic  ende  ol  the      ri 

then  i  "      d  togethei         is  to  ,l"  ,n'"  :l 

continuous  mass,  and  the  dye-liquor  is  forced  through  the 
II.  P,  P. 

i    fabrics;      Machii p        — ■     Vulliod,     Aneel 

,i    ii.-.     Fr,    Pat    105,069,  July    12,    L909. 

In  order  to  equalise  thi    rati lyeing    of  pieces  oi 

,    .er,    the   machine   is    provided  with   devi »  s    whereby 

duri ii  ..ill-    i  :  mi  rsion  of  the  I  ibric  in  the  dye 

or   is   prolonged    as    the   concentration    of    the    bath 
,1.,  reuses.     This  iseffected  eithei    ■  luolrydi        -hing 

the   vi  I"  it}    .  i    Hi"  clot ■     ig    ''I"    l:r 

,,,!".  rsion  in  lb    dye  liqui  r.     P.  F.  C. 

Dyeing  and  printing ;    Process  for  P.    \-   Newton, 

London.     From  Farbenfahr.  vorm.     F.  Bayei  und  Co., 
Elberfeld,  Germany.     Eng.   Pat  3055,  Feb.  8,   1909. 

Claim  is  made  for  the  dyeing  and  printing  ol  cotton 
v.., ,.|   and   sdk   lil, res  with  acidyl  compounds  of  amino 

anthraqui u     oi  dei  ivative    thei I  ■   1909, 

1029;  1910,81).     Dyeing  and  printing  are  effected  in  tie 

well-known      1 161      from      an  l.yil.  i ,- lllpllilc 

vat  or  by  means  of  "  Bongalito  re  pi  ctively.  rhe 
shades  obtained  from  a  number  of  acidyl  compounds 
are   described. — J.  L.  11. 

Vat    dyestufis;     A.   isU    lor .     Farbenfabrik.    vorm. 

F.    Bayer  und  Co.     IV.    Pat    105,151,   July    10,   1909. 

,  i  di  i "  Sin.  Conv.,  Aug.  J».  1908. 
A  resist  containing  sulphur  and  also  either  a  sulphide 
dyeatufi  or  a  vatdye  tuff  or  a  mixtureof  the  two,  is  printed 
on  the  moteriol.  \  suitable  printing  colour  containing 
indigo  or  someother  vat  dyestufi  or  mixtures  of  such 
,1V,..,  ,,  ;  oexl  applied  to  the  fabric  and  the  colours 
leveloped  intheusuol  manner.  At  the  placeswhere  the 
,,..,.,  has  been  printed  the  fixing  ol  the  indigo  or  othei 
printed  colon-  Is  prevented  by  the  action  of  the  lulphur. 
The  dyestufi  contained  in  the  resist  however  is  fixed  03 
the  |..u  1   i.tion  ..I  ili"  sulphur  with  the  alkali  contained 

ill   the  printing  colour.       P.   F.  C. 

p    .,,,,.,   fabrics;     Machine  for .      I>.    Tarpent,  dit 

Terpent  and  M.  Garaude.     Fr.  Pat  405,256,  July  20, 
1909. 
\    u,.ii.cii   provided   with  a   do    > 

,,„•  to  two  gelatin  rollei    whii  h  trai  a  metallic 

print  og  ■<   ■-"'  ',l1,  Borfa  '       '  ''■     '  '"""P 

roll,  .  I  witl    "huh 

lees,  tin    -11 

ed.     When   this  "'  m 

the  printing  colour  from  the  cylinaer 

,a  ti,  winch  come  .11  contact  with  thi    tcctn, 

sotb  1      I  i"     B  '        -■■     ■  ' 

,.,,    prod  E  a  to  and  bo  1  mportcd  li 

dot  tor.     P.  F.  C. 


ing  -    - 
I   B    Pat  947  027,  •)  in. 


E.   Pohl 
110. 


Silk  threads  : 
York. 

THB   -ilk  van,   is  dipped  in  ^fTS   ' 

dried,    and    then   ironed.     The   ,:. 

solution  and  i  " ',"     u  ',  , 

thick,,, I    th.    yarn.     The   drying  take     place    unt.l 

the  yarn  is   "00  per  cent.  dry.    —  S>.  It-  H. 
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Bitot  r   rate  or 

in   tl  ids  or   fabrics.     V.    Hardman    and 

'•'.     I  Pr.    Pat.    404,497,    June    26,    1909. 

Under  lm.  Conv.,  Dec.  24,  1908. 

See  i  28,042  of  i     -  ling.— T,  F.  B. 

gclablt   fibrous  material;'   Production 

n    ; 

J.   V.  Johnson,   London.     From    Badische   Anilin  and 
k,  Ludwigshafen  on  Rhine,  Germany.     Kul'. 
Pat.  10,189,  April  29,   1909. 

Addition  of  May  I,  1909,  to  Fr.  Pat.  357,472  of  1905  ; 
this, l..  1910,  19.-   T.  F.  B. 

Production  of  chlorine  gas.     Eng.   Pat.   3395.     Set    VII. 


VII.— ACIDS ;     ALKALIS  ;     SALTS ;     NON 
METALLIC    ELEMENTS. 


Soda    lakes  . 


East    African    — 
34.   103. 


Choni.-Z.it..     1910, 


It  now   a]  rtain   that    the  recovery  of  soda  from 

the  soda  lake  at  Magadi  in  the  East  Africa  Protectorate 
will  be  undertaken,  recent  experiments  having  given 
good  results.  The  lake  is  about  93  miles  from  the  Ku 
station  on  the  Uganda  railway.  The  proposed 
railway  between  Ku  and  Magadi  will  have 
an  important  bearing  on  the  question  of  the  working 
of  the  soda  hike  in  I  lerman  East  Africa,  which  is  only  about 
31  miles  from  the  Engli-h  lake,  and  is  four  times  as  large 
as  the  latter. 

Carbrn   tetrachloride-  ;    Action    of  the    vapour   of  ,   on 

anhydrides    and    oxides.     P.     Camboulives.      Comptes 
rend..    1910,   150.    157—177. 

The  reaction  between  the  vapours  of  carbon  tetrachloride 

and  most  anhydrides  and  oxides  furnishes  a  L'ood  general 
hod  of  preparing  metallic  chlorides.  The  oxide  placed 
in  a  boat  in  a  Bohemian  glass  tube  is  heated  (after  dis- 
placement of  all  the  air)  in  a  current  of  the  tetrachloride 
pour.  The  beginning  of  the  reaction  is  indicated  hv 
incandescence,  copious  disengagement  of  carbon  oxy- 
ehloride.  changed  appearam  e  oi  the  substance,  or  by  the 
appearance  of  vapours  of  volatile  chloride.  The  tempera- 
ture required  is  asualiy  low,  varying  between  215°  C. 
(niobic  anhydride)  and  580  C.  (chromium  oxide).  A 
chloride  is  almost  always  obtained,  the  formation  of  an  ! 
oxychloridi  ■■■■optional.     Chlorides  are    obtained 

from  the  following: — Oxides  of  barium,  strontium. 
calcium,  cerium,  lanthanum,  neodymium,  praseodymium, 
samarium,  beryllium,  magnesium,  zinc,  zirconium,  cad-  I 
mium,  aluminium,  cobalt,  nickel,  iron,  manganese,  and 
chromium,  and  tantalic  and  titanic  anhydrides.  An 
oxychloride  is  obtained  from  tungstic  anhydride  and  a 
chloride  and  oxychloride  from  thorium  oxide  and  niobic 
anhydride.  Antimonic  and  molybdic  anhydrides  yield 
pentachlorid  i     oious    and    antimonious  anhydrides 

trichlorides.  Tetrachlorides  arc  obtained  from  stannic 
oxide  and  vanadic  anhydride.  Cranium  oxide  yields  both 
a  tetra-  and  a  pentachloride.  Silicic  and  boric  anhydrides 
are  not  attacked.  Carbonic  anhydride  and  carbon 
oxychloride  are  formed  in  nearly  all  the  reactions,  and 
chlorine  is  produced  at  a  high  temperature.  The  reaction 
can  he  applied  in  the  examination  of  certain  minerals. 

— A.  Sm.D. 

Sapphires;   Synthetical  prod  ,  by  fusion.     A. 

Vcrneuil.     Comptes  rem!..   1910,  150,   Is.",— 187. 
I'.v  fusing  alumina  containing   !■•'■  per  cent,  of  magnetic 
oxide  of  iron   and  0-5  per  cent,  of  titanic  oxide  with  the 
oxy-hydiogen  blowpipe,  sapphiri  sing 

the  fine  blue  colour,  crystalline  structure,  arid  optical 
properties  of  the  natural  Btone.  The  proportions  have  to 
be  varied  according  to  thi  en  for  fusion,  and  the 

operation  is  a  difficult  one.  Experiments  made  without 
titanic  oxide  were  unsuccessful. — A.  Sblu. 


Cerium  ;   Substitution  of  bromint  and  of  iodine  for  chlorine, 

in  the  separation  of from  the  other  cerium  earths. 

r    I'.   Browning  and  E.  J.  Roberts.     Amer.  J.  Science, 
1910,  29.  45—46. 

I\  Mosander's pro  ess  (J.  prakt.  Chem.,  30.  '_'(i7)  for  the 

separation  of  ceria  from  allied  earths,  chlorine  gas  is  pa! 
into  a  mixture  of  the  hydroxides  suspended  in  excess 
solution  of  alkali  hydroxide.  Tin  eerie  hydroxide  remains 
undissolved,  whilst  the  other  hydroxides  pass  into  solution. 
It  is  necessarj  to  rrpe.it  the  process  in  order  to  effect  e 
complete  separation.  Experiments  showed  that  by  using 
bromine  instead  of  chlorine,  about  50  per  cent,  of  t  he 
other  allied  earths  can  be  separated  from  eerie  hydroxide 
by  a  single  treatment,  and  that  practically  complete 
separation  can  be  effected  by  three  treatments.  The 
action  of  iodine  is  similar,  but  is  too  incomplete  to  be  of 
practical  value. — A.  S. 

Hydrogen   peroxide  :    New  reagent  for  .     K.  Charits 

ehkoff.     Chem.-Zeit.,   1910,  34.  50. 

The  reagent  employed  consists  of  the  cobalt  ^alls  of  the 
naphthenic  acids  obtained  from  the  waste  liquors  from  the 
refining  of  petroleum  with  alkali.  This  mixture  ol  sails 
is  pinkish-red  in  colour  but  in  presi  n<  e  of  hydrogen  peroxide 
is  converted  into  a  dark  drown  or  olive-green  substance. 
In  carrying  out  the  test,  a  strip  of  iilter  paper  saturated 
with  a  solution  of  the  cobalt  salt  in  petroleum  spirit,  and 
dried,  is  moistened  with  the  liquid  under  examination  j 
in  the  presence  of  hydrogen  peroxide,  the  colour 
immediately  changes  to  olive-green.  This  reaction 
is  said  to  be  more  sensitive  than  the  chromic  acid  test  ; 
0-03  per  cent,  of  hydrogen  peroxide  can  readily  be  detected. 
Ozone  has  no  effect  upon  the  colour  of  the  test  strip. 

— E.  W.  L. 


Percarbonates.     S.    Tanatar.     Ber..    1910,    43.    127— 128. 

The  distinction  drawn  by  Riesenfeld  and  Reinhold  (this 
J.,  1910,  21),  between  true  percarbonates  and  carbonates 
with  hydrogen  peroxide  of  crystallisation,  is  a  false  one. 
The  percarbonate  solutions  prepared  by  their  method 
contain,  besides  hydrogen  peroxide,  alkali  bicarbonate, 
which  does  not  react  with  iodine  :  those  prepared  by  the 
author's  method  contain  normal  carbonate,  with  which 
the  liberated  iodine  at  once  reacts,  producing  hypoiodite. 
which  again  by  reaction  with  hydrogen  peroxide,  liberates 
oxygen. — J.  T.  D. 


Calcium  carbide  ;   Action  of  water  ol  crystallisation  on . 

I.    Masson.     Chem.    Soo.    Proc,    1910,   26.   (i. 

Ox  mixing  excess  of  powdered  calcium  carbide  with 
powdered  crystalline  hydrates,  generation  of  acetylene 
takes  place  with  great  velocity,  in  some  cases  at  laboratory 
temperature,  in  others  at  higher  temperatures,  Tin- 
volume  of  gas  can.  after  standardisation,  be  used  as  a 
measure  of  the  amount  of  dehydration.  Of  twenty-two 
hvdrated  salts  examined,  many  were  rendered  anhydrous, 
whilst  others  formed  stable  lower  hydrates,  some  of  which 
have  not  previously  been  recorded.  When  ammonium 
salts  are  dehydrated  with  calcium  carbide,  it  is  found 
that  in  most  cases  no  ammonia  is  liberated,  even  at  160"  ('.. 
and  in  spite  of  the  presence  of  calcium  hydroxide. 
Crystalline  acids  and  acid  salts  do  not  react  as  acids 
on  the  carbide  or  hydroxide. 

Phosphorus-sulphur       compounds.        ]'.       Ti  ho  phosphorus 
trisulphide,     A.   Stock.     Ber.,   1910,  43.    150—157. 

NONE  of  the  methods  given  in  chemical  literature  for 
the  preparation  of  this  substance  yields  the  pure  compound. 

The  author  prepares  it  by  healing  a  Mixture  of  amorphous 
phosphorus  and  sulphur  (in  the  proportions  PB  :  8>)  till 
reaction  begins,  then  after  reaction  is  complete,  heating 
till  distillation  begins.  The  whole  of  the  sulphur-  is  thus 
converted  into  trisulphide,  which  is  separated  from  the 
surplus  phosphorus,  after  cooling,  by  means  of  carbon 
bisulphide,    in    which   it    is     very    soluble.     The   product 
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ill 


-nil  .1  for  norm-  time  »  ith    wat.  r,    m  hii  h   di  i  ompi 

md  I  In-  trisulphidi 
|..ii  iii  il   lij    mean .  ol  ■  arbon   I"  mlphide,     The 
11  ..I   the  solvi  Hi    i-  i  ctracted 
with    boiling    benzene,    mid    crystalli  08    i 

■  in-  trisulphidi  .  l\,Ss      The  I"    t  critoi  ii  ritj 

point.    171        171-5       172-5     C       ei     thi 

.1  .    I  imdi  i     760    nun.    pressure   at 

ins    t\      II    density  i     1-03  at  1'    C      [I  und   

alight  dreonipo  ition  n  point,  but  even  at   its 

boiling-point  the  speed  of  dissociation  is  very  low,      [I 
deeomposi  il  by  boiling  » ii  Ii  potassium  hydroxide  solution. 
evol\  i  ng   mix!  :  Irogen  and    phi    phii  c,   but    the 

■  oniplex,     J,  'I    1 1. 

SeUnitim    plates;     Cn/*l<illi«iti<>n    n/    thin    —    .     W.     S. 
mIktl'.     Phvsikal.    Zeits.,    1909,    10.    '.«.. ',.     Chem. 
/..in..     1910,  1.  379 

pin  crystalline   selenium,    sensitive    to    light, 

are  best    prepared  in  the  following  mannei       A  di  p 
of    selenium    is    produced    on    a    microscope    covei  gla 
bj  sublimation,  :>  piece  ol  plate-glass,  -    mm,  thick  and 
ir  times  the  size  of  the  cover-git  9,  is  placed  on  the 
latter,  and  the  two  are  pressed  together  in  a  presf  provided 
wiih    in  opening    i  Jddle.     The  cover-glass  is  then 

'ii   Buch   n 
degree  that   the  temperaturi    of  the   piece  of   plati 

le  above  tlu-  melting  point  of  selenium.     It  is 
ti  1  that  the  crystalline  selenium  produced  on  cooling, 
adheres   firmly   to   the   co  eparati      eaeilj 

i In'   piei  e  i  i  \.  S. 


Ionium.      B.   Kcetman.    Jahrb.    Radioaktivitat    u.    Elek 
1909,    6.    265     274      I  hi  m.    7,  air.,     1910,     1 
243     244, 

loNirM-Tiini.il  m   ix-1  Man  1-  h.iM   and    Kei    man, 

B  i  .   191  s.  41.   19 1,  whioh  i  itained  nier- 

Las     a  and      b  pj  n  \  mati  ly     i  onstant 

i i  -     wt  11    suited     iii'     testing 

Ircnuters  and  for  other  purposes  where  comparative 

-  mi  mi  nis  .ii  ft  ci  U8i  il  as  an 

ion  ser    foi      Bn  mces.     The     n  sidui  s    fr<  m 

Ji  achimsthal  pit<  hbli  ndi  out  20  per  ci  nt. 

nf  the  qua       •    i      onium  corresponding  to  the  uranium 

content  of  the  on  ;   benci   thi   largei  portion  of  the  ionium 

passes  iiitu  the  uranii  \.  S. 

imposition  points  of  sotm   sulphali  ■  in  an  air  current. 
Landis.     Si     X 


Patents. 

Oxides  of  nitrogen  ;  or  the   production   of . 

0.    Bender,    Potsdam,    Germany.     Eng.    Pat.    18,203, 
Aug.  6,  II 

Coal,    lignite,    peat,    ur    other    suitable    fuel,    producing 
large  quantities   of   water  on  combv  -    burnt   in  a 

in  yield  producer-gas;  or,  steam  is 
ted  below  the  grate,  a  that  water-gas  oi  a  mixture 
of  water-gas  and  producer-gas  obt  i  ned.  Thi  gas  is 
burnt  immediately  above  the  layer  of  fuel  by  means  <>f 
oxygen  or  a  mixture  of  oxygen  and  nitrogen.  whi<  i 
supplied  in  such  a  manner  that  a  portion  of  the  uppei 
layer  of  fuel  is  caused  to  bum,  in  addition  to  the  gas. 
The  combustion  aiul  the  supply  of  oxygen  are  so  regulated 
i hat   the  nt ai n   20     I'1  per  tent,   of 

carbon  dioxide  and   10     20  per  cent  i  In  order 

to  prevent  decomposition  of  the  nitric  oxide  formed, 
the  combustion  gases  are  cooled  bj  means  of  a  system 
of  pipes  or  the  like,  the  cooling  surfaces  beii  i  so  inclined 
;  >i  ii  tin  condensed  water  from  the  steam  in  the  combustion 
gases  cannot  How  back  into  the  reaction-chamber.  It 
-  stated  that  the  presence  of  water  <o  facilitates  the 
formation  of  nitric  oxide,  that  a  reaction  produt  t  containing 
from  !."•  to  20  mgrms.  of  ni t lit  oxide  per  litre  of  gas  can  be 
obtained.—  A   v 


>.' 

Go!  •  iii.ii>  in  n      Gen I  P 

27,     1909. 

Dl trii     m  iii  i     hi    I  mperature 

i    i     doi  om posed    into   a    mixture   of   nit  n 
oxygi  ii.    ii  ind  the  pi  f  cooled ; 

, , t  iiio  of  nil  and  oxj  gi 

from   water,   is  I  hus  obta  m  d    from    i  b  i 

nitri I    ii    rcadilj     pi   p      d       '•    •     ci 

brought  about  by  the  addition  of  i  old  air  i 

I      -i. us. 

Oxidi  t  of  i 
by  means  of  th    electric  arc  project  "I 

nitrogen  and  oxygen     1/    Nitrogdno,  S.  Pal 

104,230,  June    19,    1909.     Under   Int.  Conv.,  June  23, 

I  in  IS. 

Is  apparatus  foi  the  production       -  of  nitrogen  by 

mean    oi  the  electrii    arc,  n  is  proposed  to  overcome  the 
want  of  Btabilit)  "i  the  arc  by  protecting  thi   ei  d 
electrodes  from   the  i  •    moving   g 

tins  is  done  bj  inl  roducing  appi  opriately 
ni  refractor]  insulating  material  to  sheltei  the  el    trodi 

.  athod lj  in  ed  be  proti  i  ted  ii  a  continuous  curn 

in-  employed.     I'.  Sods. 

Oxidi  "/ 

, .     p.  A    Guye.     1  i.  Pat.  104,630,  Oct.  24,  L908. 

Tin--,  process,  which  is  based  on  the  fact  that  many  org 
olvents  readilj  dissolve  oxides  ol  nitrogen  (nitrous  anhy- 
dride and  nitrogen  peroxide),  consists  in  recovering  th 
oxides  from  mixturei  containing  ah  or  other  indifferent 
ga  by  bringing  the  mixture  into  contact  with  such  a 
solvent  in  a  suitable  apparatus  and  at  an  appropriate 
temperature  and  pressure,  the  -ol mum  In  ing  subsequently 

ti,  hi  ,l.  if  iii  -in  d,  bj  '  sygi  r    ait    oi  oxide,  in  order 

i nverl    the    dissolvi  d    oxidi     entirelj    into    nitrogen 

peroxide    or    trioxide    n   pei  tivi  Ij  ;    the    solutii 

ned  are  claimed  as  nen  products.     Suitable  indifferent 

nl      mi     .  blorofoi  m,     carl  on     tetra  hi le,     i  thyl 

bromide    chloro-  and  i  nun    benzene,  a  solution  of  nitro- 
naphthali  m    in  nitrol  i  nzi  ne,  et  may  bi 

recovered  from  solution  by  di  I  Hat  ion  oi  i  rystallisat  on  of 
tb.' solvent.  In  some  cases  olvents  which  react  with  the 
are  to  be  preierred,  the  solutions  being  directly 
useful,  in  oi.lii  thai  metal  apparatus  may  be  employed, 
the  gases  are  dried  by  means  of  sulphuric  acid  charged 
wiili  nitrous  fumes,  before  absorption.  Solvents  with 
low  l  i   unsuitable,  if  the  oxides  of  nitrogen 

are  diluted  with  much  air.-  F.  Sodk. 

Nitric  arid  of  about  65   per  cent  i  for 

preparing  —    by  t/,. 

..  I  ,.-  th  ,,  Le  Nitro- 

gene,    Soc.    Anon.     l>.    Pat.     104.720.    July    •!•    1909. 

Under  Int.  Co. .v..  July  7.  1908. 
Watki;  is  used  to  absorb  the  om.1i  9  of  nitrogen  produced 
in  Buch  a  mixture  as  air,  through  the  ageni  ■-  trie 

aiv.  but   means  are  taki  n  to  ensure  I  he   p  rj  ing 

of   the    gases,    eithei    before    oi    afti  r  thi  o    ol 

the   oxide-   of    nitrogen,    bj    a  d  i  by 

refrigeration.      The    process    may    be    realised    by    first 

oling  iii.    gases  coming   from  the  are.  then  aspirating 
them    through   one   of    two   di  els,   and    finally 

through   a    serii  -   ol    ..  I   oi  pt  on         ->  Is,  in   which    ■■• 

in  the  opposite  direction  to  the  gat  .  from  the  first 
orptioi  el  acid  of  about   ro  . 

obtained.  sU,c,-  the  acid  here  comi  -  in    onl         nt]    dried 
only.     When  a  drying  es  its  efficiency,  it 

i-  i  ut  out" from  the  system  and  n  <  ived  bj  passing  tlirough 
it  a  portion  of  the  uncooled  gs  es,  the  conl 
and  acid  being  thus  g 
of  the  absorption  vessel  weak  ai  id. 

leetfe   and  formic   m  Apparatus  for 

separating .     Comp.     Industrielle 

1  Ardecbc     Fr.   Pat.  •"■  l'""' 

\s   apparatus   is  described  for  the  elimination  of  a 
and   formic    acids   and    other    volatile    substances   from 
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r  valuable  products 
ami  atcrial   for  subsequent   fermentation. 

The  -  essel,  in  the  lower  part  of  which 

is  a   "ih-  which   brings   it   in   contact    with  a 

rful  jet  of  high  or  low  pp  trriee. 

the  material  through  a  pipe  into  tin-  upper  part  of  the 

el,  from  wl  '  the  sudden  expansion  of 

the  .-team  and  the  pi  baffle-plates,  the  material 

falls  Wk  into  the  lower  pan  of  the  vessel  and  goes 
through  the  cj  carrying  'he  volatile 

tor  . ontaii  I        I'd''   pro 

may  l>o  made  continuous  by  i  rasing  the  Bteam  t..  carry 
the  material  to  another  vessel  i  tead  of  into 

the    -aire    vessel    again.     Non-saccharified    sawdust    or 

l-pulp  may  be  treated  in  the  same  apparatus. 

— F.  SODK. 

Auric  acid;  Prtx< ..-.«■  for  supplying  nitre  Aired 

lead  chambers  employed  in  On  manufacturt  of . 

N.  Pozzati.    Fr.  Pat.  404,708,  July  3,  1909.    Under  Int. 
lv.,  July  7,1908.     . 

Tiik  niti.  lired  in  the  manufacture  of  sulphuric 

acid  are  supplied  directly  to  the  lead  chambers,  instead 
of  passing   through   I  ower,  tl  3es  in   this 

r    being    thus    avoided.     'Ihe    gases    pass   from   the 
ugh   a   condensing   vessel,   to   the  suction 
apparatus  supplying  the  lirst  chamber,  and  air  or  sulphur 
dioxide    or    both    may    be   admitted    to    the    generator   as 
required. — F.  Sodk. 

Ammonia;      Process      inr     manufacturing .     F.     W. 

bs,   St.    Louis,   Mo.     U.S.   Pat.  946,427,  dan.   11, 
1910. 

hkrcial  ammonium  Bulphate  is  purified  by  dissolving 
it  in  vat.  unmonia  until  the  solution  is-  alkaline. 

and  then  distilling,  when  any  volatile  carbon  compounds 
and  most  of  the  nitrogenou  organic  compounds  arc 
eliminated.     "  Liquel  .   -"  may  le  freed  from 

pyridine  by  adding  watei  [ling  off  the  ammonia  ; 

pyridine  and  water  are  retained  in  the  still.      I".  SODIT. 

Alumina;  Process  for  lie  '  .     O. 

-     nek.     Fr.    Pat   404,923,  July  9,   1909.     Under  Int. 
Conv.,  April  10,  1909. 

Ln  this  process  pure  alumina  is  obtained  by  hearing 
bauxite  or  other  raw  material  to  a  temperature  at  which 
impuntit-  are  volatilised,  a  current  of  air  oi  other  gas 
being   maintained   to  \    away    the    volatile 

products.  Or,  carbon  maj  be  added  and  the  heating 
effected  in  the  p.  .oiua  gas  rich  in  nitrogen, 

which,  at  a  1600°(   ,  causes  impurities  to 

volatilise  ai  inium   nitride,   the   latter   being 

transformed  into  pure  alumina,  with  the  liberation  ol 
ammonia  as  a  valuable  by-product,  by  treatment  with 
water  under  pressure.  If  iron  be  present,  it  may  be 
removed   from   the  nitride 'by  dilute   acids  or 

chlorine,  or  in  other  mam,  I       n  'lays  may  be  econo- 

mically treated   by  the  process  and  give  a  product   pure 
nation  of  aluminium.  —  F.  Shun. 

Alumina  ;     Process   of   manufactun    of  .     A.    Simon 

and    L.    Pernot.     Fr.    Pat.     105,135,    Nov.    6,    1908 

dii  id.  .1  into  ■,         first  oi  which 

a  mixture  of  In  I  h    p,u  t-j. 

and    baux>t      .  17 1     i  I      .  .  |  nning 

aluminium,  is  he  ited  in  the  u  bon 

dioxide,   e.g.,  on   thi  i  ttoi  \  furnace  : 

tin-    ■_  and   iron 

oxi.l.-.    with    the    liberation      t    hydrochlori.     acid.     The 
■  ■    •  ontaining  bydrochli  ,     into  a  retort 

containing  a  mixture  of  bauxite  and  hat  oa!.  rhichmaybe 
heated  in  a  contiguous  chamber  I  Eurnai 

chlorides  of  iron  and  aluminium  are  ! 
sublimed  r.     The  sodium  aluminate  obtained 

in  the  lit  -  of  1  he  proi  •■  cted  with  wat<  r. 

and  this  solution  and  tl  incdinthe 

second  stage  are  treated  by  known  method     oi  I  tv      para 
tion  1 1  alumina,  which  is  tint-  pn  pan  d  ft. .  ft.  m  iron  and 
F.  SODN. 


Potassium   carbonate ;    Process  for  tin    transformation    ol 

tht     nUphates   of    potassium    into  .     [Utilisation   of 

vinasse.]  .1.  Effront.  Fr.  Pat.  405,127,  July  16. 
1909. 

Tuk  process  is  as  follows  :  -Vinasse  from  beetroot  or  grain, 
or  peat  liquefied  by  the  action  of  acid  and  pressure, 
is    evapoi  strength    ol    8       1l':     B.,    and    the 

liquid,     after    cooling    to     40    -50      ('..     is    neutralised 

and  mixed  with  an  ex.  ess  of  lime,  to  the  extent  of  150—300 
grms.  per  10(1  litres.  The  alkaline  liquid  is  ferment.. 1. 
either  by  adding  1  5  per  cent,  of  cultivated  soil,  or  by 
sowing  it  with  an  active  culture  of  putrefying  or  butyric 
ferments.  The  fermentation  lasts  3 — 5  days,  during  which 
time  the  alkalinity  is  maintained  at  3 — 5  grms.  per  litre 
and  the  temperature  at  about  40"  0,  and.  when  the 
fermentation  is  finished,  25 — 30  guns.,  per  litre,  of  lime 
are  added,  and  then  to  the  dear  filtered  liquid,  potassium 
sulphate,  in  tb.  proportion  of  25 — 33  per  cent,  of  the 
quantity  of  Inn.'  present  in  the  solution.  The  liquid 
i-  evaporated  to  24° — 26°  B.,  calcium  sulphate  is 
separated,  and  the  solution  is  treated  in  a  furnace, 
yielding  by  calcination  a  salt  rich  in  potassium  carbonate. 
The  sulphate  precipitate  is  also  calcined  and  lixiviated. 
to  extract   any  potassium  sulphate   present. — F.  Sodn. 

Chlorine  gas ;   Production  of .     F.  YV.  Bartelt.  Bristol. 

Eng  Pat.   3395,   Feb.    II.    1909; 

The  proi  ess  is  for  the  generation  of  chlorine  in  small 
quantities  as  required,  either  alone  or  mixed  with  air. 
as  a  bleaching  mixture  for  laundry  use.  For  this  purpose, 
water  is  allowed  to  drop  at  intervals  upon  a  dry  mixture 
of  bleaching  powder  and  crystals  of  an  acid  or  an  acid 
salt.  1  part  of  bleaching  powder  to  2  parts  of  sodium 
bisulphate  being  specially  suitable.  The  apparatus 
preferably  comprises  a  lower  chamber,  with  detachable 
bottom,  and  an  upper  chamber,  forming  a  stopper,  a  turn 
of  which  opens  suitable  passages  for  the  admission  of  water 
from  the  upper  to  the  lower  chamber  and  for  the  entry 
of  air  if  desired.  The  ingredients  arc  introduced  into 
the  lower  chamber  in  a  removable  tray. — F.  Shun. 

Nitrogen  and  carbon   dioxide;    Process  for  obtaining  

from  combustion  gases.  L.  Gerstenberger.  Fr.  Pat. 
404.000.  July  2,  1900.  Under  Int.  Conv.,  Sept,  8, 
1908. 

C  .MBUSTiON  gases  are  led  over  a  heated  mixture  of  copper 
and  copper  oxide,  in  order  to  convert  any  unburst  gas 
into  carbon  dioxide  and  water  and  at  the  same  time 
get  rid  of  atmospheric  oxygen.  When  the  proportion 
of  copper  in  the  mixture  becomes  too  small  to  be  effective, 
a  current  .,f  reducing  gas  is  added  to  the  combustion  gas, 
so  that  copper  oxide  is  reduced  to  tin  desired  extent, 
with. ai.  inn  ,1.  ring  with  the  combustion  process  and  with- 
out prcv.  nting,  therefore,  the  uninterrupted  utilisation  of 
the  heat  oi  '  mnl. ust ion.  After  condensation  of  the  water 
from  the  gaseous  mixture  produced,  the  nitrogen  and 
carbon  dioxide  are  separated  by  known  methods.  —  F.  SODN. 

Hydrogen  ;   Process  for  the  preparation  of .     Internat. 

"  Wasserstoff "  Akt.-Ges.  Fr.  Pat.  405.200.  July  19, 
1909. 

The  process  ...nsists  in  the  alternate  treatment  of  iron 

Oxidi    by  n.l g  gases  and  the  oxidation  of  the  reduced 

metal  bj  nam.  the  raw  material  employed  being  iron 
pyrites  waste,  deprived  of  sulphur,  arsenic,  and  zinc 
by  roasting;  this  material  is  porous  and  refractory  and, 
moreover,    retains    these    properties    after    repeated    use. 

— F.  Sodk. 

Nitrit  acid  .    Process  of  and ../,/.  iratus  for  cona  titrating . 

Aktiebolagol  Swedish  Nitric  Syndicate,  Stockholm. 
Eng.  Pat,  10,592,  Maj  1,  19091  Under  Int.  Conv., 
May  o.   loos. 

Fr.  Pat.  402,079  of  1909 ;  this  J.,  1909, 1107.     T.  F.  B. 

I. fit,   acid;    Proa       of  manufacturing .     \V.    Klapp- 

roth,  Nieder-Ingelhcira  on  Rhino,  G  rmany.  U.S. 
Pat.  017.07s.  .la...    is.    1010 

Ski;  Eng.  Pat,  7001  ..I  l this   I  .  1909,  074.— T.  F.  B. 


w.i.  \  \i\  .  So.  |J 
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Alkali  cldorid,    mlulioi         Apparah      lot   th    t[  d 

.1    .1    Rink    Cop  nhagi  n.     ' 
Pat.     047,741     I  1010. 

Si  i  |  I90U  .  thin  J.,  1901  I    I    l 

Method  ,  i  making  durable  solution* 
J,    Vrndts,   Padcrboi  n,  i  lei  man}       I    s.    Pat. 
18,    L910. 
,.    io«,370ol  190"  I  .  1908   148.     T.  P.  15. 

Zinc  oxidi  ,  .1  pparatit  on  oj  W    and 

II.  Siniin.   Portico.     U.S.    Pat  946,688,  Jan.    18,   1910. 

Ht.  Pal   21,787i  i  1906;  this  J.,  1907,  1151.     T.  I    B 

Cuprammonium   hydroxide;    Process  of   making  soluti 

\.  Leooeur,  Vssignoi  to  Soi     \i !■  Crinoid, 

R,  uon,  Fran         US    Pa1    947,715,  Jan    25,  1910. 
!  ,.  Pat  101,741  of  1909;  this  J  .  1909,  1121      T.  F.  B. 

Solutions  sub- 

stances  usually  considered  insoluble;   Process  and  means 

obtaining         .  fox  ■  otht  i  put  post  s. 

Z.  Cartwright.  Ft.  Pat.  405,068,  Julj  13,1909.  Undei 
Int.  Conv.,  Nov.    Is.   1908. 

Eng.  Pat  24,842  ol  1908  ;  this  J.,  1910,  24.     T.  F.  B. 

...  ctraciing 

.     C.    Ridley.     Fr,    Pat.    405,082,    Julj     L5,    L909 

Under  Int.  Conv.,  July  15,  1908. 

Sxi   Eng    Pal    16,000  of  1908 ;  this  J.,  1909,  884.— T.  F   B 

Calcium  carbidt  cartridges.     A.  Barnctt.      l-'r.  Put.  ln;,,iis.",. 
July  16,  1909. 
Eng.   Pate.   19,939  and  24,679  oi   1908    and  2301  of 
1909  ;  this  J.,   L909,   HIT.  -T.  1     B. 


VIII.     GLASS  ;    CERAMICS. 

Kaolin  sandstoni  .   I '-    oj  washed  Hirschau for 

and  ceramic  purposes.  E.  Plenske.  Sprechsaal,  1910, 
43,  3—5,  19—21. 
Kaolin-iikahim:  sandstones  axe  found  in  the  Oberpfalz 
at  Hirschau  and  .it  Kohlberg,  the  former  being  the  more 
important  deposit  Geologically  it  belongs  to  the  tippet 
new  red  Miii.l~ti.nr.  It  is  found  on  a  southerly  slope, 
and  ite  length  is  6  km.,  its  breadth  from  50  to  100  m.,  and 
its  depth  4(t  m.  The  deposit,  on  which  several  companies 
arr  at  work  in  the  open,  varii  ssomewhal  in  composition,  I  ul 
may  contain  from  10  22  per  cent,  of  kaolin.  Schlicker," 
a  line-grained  felspar-sand  .  , .in ami nt;  kaolin,  is 
obtained  as  a  by-product  The  washed  kaolin-sandstone 
yields  a  kaolin,  a  felspar-sand,  a  quartz,  and  "  Schlicker, 
their  compositions  being  given  by  the  following  table: — 


Ran  kaolln-st 

Hirschau  kaolin   

felspar-sand 
"  Schlicker  " 
quarts  sand. 


By  substituting  tins,-  materials  for  kaolin,  -par  and 
quartz,  already  found  in  commerce,  successful  reproduc- 
tions were  made  of  a  porcelain  consisting  of  50  per  cent 

of  clay.  23  per  cent,  of  felspar,  and  25  per  cent  of  quartz, 
and  also  o!  a  white  enamel  and  a  blue  glaze  for  wrought 
iron,  a  bright  green  bottle-glass,  pale,  bright  green,  green, 
golden,    brown,    and     black    blown    glass,    null.  in.    i 
glass,  plati  cast   black  glass,  blown  window   glass. 

and  opal  glass. — H.  H.  S. 


W.    Pukall  i  .1.    1910,    43, 

I     3,   17     19,  33     35,   17 

Is  his  oxperimi  n  I      d.  1908, 

41,   \..     36  as 

body.      I  hi  iunt 

in. inula,  tun  oi  Bunzla  i    tonowai         i 
i-  found  in  i hi    upp  r  crets  one,  and  conl  i 

i i  11-84  ol   quai  i  /    and 

l-tiii  .  By  adding  uid, 

1    □    M lay,  15 ;  quartz 

Li    ground  to  pa  -  a    ii  vc  of 
200  meshes  per  inch,  and  then  firod  to  c  brat  in 

■   1 1  ...i.  ::.      itn       iher 

and  oxidi  ing  at  mo;  phi  I  mall 

i n.i  I....  absorptivi  power,  which  can  be  used 
for  art  ware  and  for  chemical  itom  ware.  The  following 
glazes  were    ticci  i "  undi  rglaze 

with  ■  glaze  :— Ul  .  0-7 

\i  i  .  .  0-40  OaO    0-12    tfgO    0-48  K,0,  witl 

glaze  -.  2-7  SiO,, 
0-3  B,0„  0-10  A1,0„  0-5  PbO,  0-15  K,0,  0-15  Na,0, 
ii-l  Cad.  ii-l  BaO.  A  cleai  glaze,  Bred  al  com  t.  bad  the 
m  :  3-5  Sit  i,.  ii.  !  U,(  i„  0-7  CaO,  0-2  C,0,  0-1 
MgO;  in. I  another,  al  the  same  temperature:  4  SiO„ 
0-5   U,0„  0-7  CaO,  0-3  K,0.     A  durable  glaze,  free  from 

.  racks,  was  iposed  of :   7-1  SiOt,  0*76  A!,<  >.,.  0-26  CaO, 

0-38   Mgl ».  0-37   K  J  I.     For  enamel  i  oloui  II"' 

oxides  were  fritted  al  cones  7  9  with  a  mixture  of  the 
composition  i  2-5  SiO„  0-2  Al,n,.  0-7  PbO,  0-3  CaO.  A 
white  enamel  glaze  bad  'lie  formula:  :(  SiO  .  0"18  U,0„ 
n-4  SnO„  0-5  PbO,  0-2  ,\a..<  I,  0-4  K.,0.  Matt  glazes 'can 
be  made  from  the  three  formula?,  2-6  SiO.,  0-54  U20„ 
0-73  CaO,  0-27  K,0  ;  2-6  SiO.,  0-7  AlsO„0-7  CaO,  0-3  K,0  ; 
3-1  Sid,.  0-96  Al  .i  >,.  0-73  CaO  0-27  EC.O.  i  crj  talline 
glaze  oi  especial  value  is  obtain      I  ing  30  per  cent 

of  iron  oxide  to  the  frit,  2-4  SiO,,  0-6  B,0„  0-1  A120„ 
0-25  K,0,  0-25  Xa.o.  0-25  CaO,  0-25  Had.  and  Bring  at 
com    '.      'I  he  aul  boi     bates  that  the  g 

the   Rookw 1    Potterj    in   Cim  by   liring 

fchi  abovi  baryta  frit  with  rt< i  per  cent,  of  iron  i  di  at 
cone  7.  and  then  covering  the  cooled  vase  with  a  thin 
lay  i  of  a  stoni  wan       ize  coi  2-5      i  per  ci  i.t.  of 

copper    oxide.     Beside    all    the    ah  Bunzlau 

stoneware  will  take  salt-glaze  well,  owing  to  its  high 
ilica  content.—  H.  H.  S. 

fluorspar    and    its    function     in    enamels.     11.    Tafner. 
Spre.  i.   .al.  1910,  43,  36—37. 

pai   has  in  i  u  gi  ..ii  variously 

as  900   C,  and  as  I  100   C.     The  authoi  I    thai  artifii  ial 

.  alcium  Buoride  and  pure  cleat  crt  pai   melt 

at  1000  C.  whilsl  opaque  impure  fluorspar  melts  at 
1400  1600  C.  I  1."  i  par  is  usually  regarded  as  insoluble 
in  water,  bul  If  powdered  and  heated  for  a  I  »ith 

distilled  watei  the  filtrate  gives  a  marked  reaction  with 
ammonium  oxalate.     An  ificial  gives  I  bis 

reaction,   bul    no!   so  clearly,  and  the  authoi     tates  that 
the   solubility  and  fusibility    of  fluorspar   vary  togi 
Enamels  containing  fluorspar  or  cryolite 
i-  enamel  and  bodj  attack  each  other  with  evolution  of 
silicon  tetrafluoride.     An  enamel   containing  35     40   per 
lent,  of  cryolite  melted  in  a  plat  I  at  cone 

hut  when  bum!  on  bisque  it  bees lull  and  e,  and 

difficult  to  melt  at  eon.    14.      The  i  ail  I  lisa- 

tion  of  silicon  tetrafluoride,  alumina  being  left  as  a 
refrai  due.     11    II.  S. 

Action    of    heat    on    aluminium     in     raruo.      Kohn-Ahrest 
See  X. 

P.VTl 

Clay;    Apparatus   for  cleat    ng   and    ■      irating — — .     M. 

Bonn,     Nagykikinda,     Hungary.      Eng-    Pat.    1-M14. 

May   -2-2.    l'Jt'i'.'. 
Tin:  apparatus  consists  ,  f  a  cylinder  in  which  mixing  and 
convex  or  -  day 

through  sieves   fitted  wall  of  the  cylinder.     The 

conveyor  is  made  in  two  or  more  parts  which  are  operated 
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separately,  in  such  a  manner  that,  mar  the  inlet  opening, 
it  rotates  m<  j   than  further  away,  which       un- 

it" tin-  con- 
irhich  an-  ;    mainly  with  stones.     In  the 

apparatus   described,    the   framework   of   the   cylinder   is 
halves,  bolted  together  in  Buch  a  way  '.hat 

nveyor, 

and  the  slow-moi     j  d  of  the  conveyoi   is  secured 

upon  a  tube,  loose!}   mounted  on  the  shaft  carrying  the 

other  portion,  so   that    the    two    parts    may    be 

independently,  in  the  same  sense  or  in  opposite  diret  tions, 

his  of  suitable  geai  rig      To  the  discharge  end  of 

ittachcd   another  cylinder,   serving  as  a 

collecting  receptacle  f.>r  the  separated  stones;   into  this 

cylinder  water  is  admitted,  so  as  to  flow  towards  the   mass 

incing  clay,  and,  at  intervals,  the  stones  are  removed 

zzle  by  introducing  « atei 

I      -     I>N. 

rarti*   therefor. 
M    A.  i  Ippermann.   '■'  Cfharleroi,  B  Ig  um 

From  H.   K.   Hifh.-ok.  Tarentum,   Pa.,   ISA.     Eng. 
1918,  Jan.  26,  1909. 

-   Pat.  918,323  of  1909;  this  J.,  1909,  522.— T.F.B. 


IX.— BUILDING  MATERIALS. 

m  -J  :    Examination  of  a .     G.   Bellotti.      Fifth 

f  the  Internal.  Assoc,  for  Testing  Materials, 
1909.     Tonind.-Zeit.,   1910,34,64—65. 

The  blast-furnace  slag  was  granulated  in  a  P,  per  cent, 
solution  of  magnesium  sulphate,  and  stun. I  fur  three 
mon-  ieing  ground  fine  along  with  l-i'.i  pi  r  cent, 

of   slaked    lime   and    1  -75    ]icr   cent,    of   calcium    sulphate. 
The   percentage  composition    of  the  slag  and   of   tin- 
cement  obtained  therefrom  was  as  follows: — ■ 

Blast  furnace  Cement  from 

slag.  same. 

Silica     32  52  3171 

Alumina 15'08  ....  14'50 

Perric  oxide    1*44  ....  V50 

Lime     46S4  ....  47.50 

101  131 

Sulphuric  anhydride. .     102        i-37 

The  cement  was  mixed  with  27  per  cent,  of  water,  and 
i  :!  hours  at  in    C,  setting  being  complete 
after  In  hour-,  without  production  of  any  increase  in  tem- 
perature.    To  test  the  resistance  of  the  cement  to  the  action 
of  sea- water,  specimen  blocks  were  immersed  in  this  water 
renewed    every    fortnight)    for   four    months,    and    subse- 
quently in  a  3  per  cent,   solution  of  magnesium  sulphate 
for  10  months.     No  disintegration  of  the  specimens  could 
he    detected,    whereas     both    natural    cement    and   quick- 
l'   Portland   cement    Buffered   considerable  corrosion 
under  the  same  treatment,  though  a  slow-setting  Portland 
cement   of  American  origin   proved   more   resistant   than 
either  of  these  latter. 


Sand  ;  Austrian  standard .     O.  Friedensohn.  Tonind.- 
Zeit.,   1910,  34.   100. 

THK  author  points  out  that  sand,  complying  with  the 
standard    specification    of    the    Austrian  n    of 

Architects  and  Engineers,  may  give  very  irregular  tensile 
strengths  when  mixed  with  one  and  the  same  Portland 
cement,  the  fluctuations  u  tance  examined  being 

as  much  as  6-87  kilos.  A  comparison  of  different  standard 
i-  has  shown  that  some  of  them  regularly  give  tensile 
values  as  much  as  30  percent,  lower  than  others.  It  is 
therefore  considered  desirable  for  Austrian  cement 
manufacturers  to  come  to  seme  arrangi  merit  as  to  obtaining 
standard  sand  from  some  one  particular  Sonne,  in  order 
that,    the    ten  jth     values    may     be    relati 

comparable. — C.  S. 

Rcir./orced  concrete  chimney  construction.    Hatthi  ws.    Seel. 


Patents. 

Staining  wood  and  stow  :    Process  for .     C.  J.  Faller. 

Fr.  Pat,  105,234,  July  20,  1909.  Under  Int.  Oonv., 
July   25,    1908. 

The  wood  or  stone  to  be  stained  is  immersed  in  a  solution 
of  an  aniline  dyestuff  or  other  colouring  matter  in  a 
lupin!  hydrocarbon  ;  this  soon  penetrates  the  material, 
giving  a  uniform  tint,  but  beat  oi  pressure  maj  lie  applied. 
if  desired,  to  accelerate   the  process.     A  suitable  solution 

ade  by  dissolving  In  kilos,  of  dyestuff  in  500  litri 
petroleum-benzine,  of  b.  pt.  90° — 105  C.  and  sp.  gr.  about 
0-7.  the  oi.je,  t  to  be  stained  Ieing  left  in  this  solution  for 
at   24  hours.     Unseasoned  wood  may  be   successfully 
treated  by  the  process. — F.  Soon. 

Cement;  Process  for   th   manufacture  oj  .     J.  et  A. 

Pavin  ilc  Lafarge,  Vivici>.  France.  Fng.  Fat.  MB. 
April  o.   l!"l!l.     Under   hit.   Coin..   May   15,   1908. 

Si  •   it.  Pat..390,290  of  1908  ;  this  J.,  1908,  1021.— T.  F.  B. 

Portland  cement ;  Manufacture  of H.  .I.e.  Forrester, 

Birmingham.  From  Blanc  Stainless  Cement  Co., 
Allentown,  Pa.,  D.S.A.  Eng.  Pat.  18,887,  Aug.  17, 
1909 

See  U.S.  Pat.  932,374of  1909;  this  J.,  L909,  1 1 138.  -T.F.B. 


X.-METALS;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Cast-iron;     Decarburisation    of bu   gaseous   oxidising 

media.     H.  Becker.     Metallurgie,  1910,  7,  41— 59. 

White  cast-iron  rods  containing  0-3.">  per  cent,  of  silicon, 
017  of  manganese,  0-03  of  phosphorus,  0-02  of  sulphur, 
3-18  cf  carbon,  and  free  from  graphite,  as  well  as  the  same 
after  tempering  in  a  vacuum  for  ten  hours  at  950°  C, 
were  heated  in  an  Herseus  electric  furnace  for  five  hours, 
while  about  three  litres  of  a  mixture  of  pure  dry  carbi  D 
dioxide  and  carbon  monoxide  were  passed  over  them. 
The  temperatures  employed  were  800  ('..  900  C.  and 
1000°  C,  respectively,  and  the  carbon  dioxide  content 
of  the  gaseous  mixture  was  determined  before  and  after 
the  gas  was  passed  over  the  heated  iron.  The  weights  of 
the  metal  before  and  after  the  experiments  indicated  that 
the  decarburisation  increased  with  the  increase  of  carbon 
dioxide  content,  and  with  a  rising  temperature  ;  but 
since  there  is  also  the  danger  of  an  oxidation  of  the  iron 
with  an  increasing  carbon  dioxide  content,  experiments 
were  carried  out  which  sin. wed  that  no  observable  oxida- 
tion of  iron  took  place  at  80(1°  C.  in  a  mixture  containing 
30  per  cent,  of  carbon  dioxide,  at  900  C.  with  2s  percent. 
of  carbon  dioxide,  and  at  1000c  C.  with  24  per  cent,  of 
carbon  dioxide.  Since  deiarlniiisatii.il  is  slow  at  a  ti  m 
perature  ot  son ■  c.  ji  is  suggested  that  the  most  practical 
condition  for  decarburisation  is  the  use  of  a  mixture 
containing  24  per  cent,  of  carbon  dioxide  and  70  per  cent, 
of  carbon  monoxide  at  a  temperature  of  from  9U0°  C.  to 
1000°  C.  There  was  no  alteration  in  the  carbon  content 
of  a  softened  cast-iron,  when  heated  to  800°  C.  in  a  mix- 
ture containing  30  per  cent,  of  carbon  dioxide,  to  900°  C. 
In  a  mixture  containing  12  per  cent,  of  carbon  dioxide, 
and  to  1000°  C.  in  a  mixture  containing  2-8  per  cent,  of 
carbon  dioxide.  In  the  ease  of  a  white  cast  iron,  the 
decarburisation  at  a  temperature  of  800c  C.  was  less 
than  in  a  softened  iron,  while  at  900c  C.  to  1000°  C.  their 
behaviour  wa      imilar. — A.  H.  C. 

Cementation  of  iron  by  solid  carbon.     G.   Charpy  and   S. 

Bonnerot.  Comptee  rend..  1910,  150,  173 — 175. 
Soft  Martin  steel  and  carbon  (purified  sugar  charco 
purified  graphite  oi  white  transparent  diamond)  after 
being  heated  m  separate  tubes  to  1000°  C.  under  a  hicrh 
vacuum,  until  the  disengagement  of  gas  was  less  than 
0-1  c.e.  per  hour,  were  placed  in  contact,  with  as  little 
exposure  to  air  as  possible  ;  then  heated  to  700°  C.  in  racuo 
until    the   evolution    of   gas   ceased,    and    finally   heated 
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i  Iihki   (.'  fin  levcral  hours  under  a  high  vacuum. 

■  ■ 

bed,   bul    ;i   even    vcrj  oi   air 

nt.  in- 1(  tl\.'  met  i  cted  to  i perfect 

II  i     ind    Griffiths   (this   J., 
made  undei  pressure, 
bet  hi  in  a  i  \  linder  and  pi 
.  ,  |       \    |  i,  -  in.    i  i    oboi  was 

in   :ln    i    lii,   but    ill'  re  rapid   fall  ii 

i .  raised.     Thi    adhi  i 
.  ned  between  the  carbon  and  metal  was  alwaj     very 

veak.     The    authoi iclude    thai    carbon    in    exterioi 

'li  iron  ili'»  i - nl. in  -■    il   without  a  ga  ■ 

l.>,  but   further  experin    nt     arc  needed  to  ascertain 
if  the  carbon  in  the  intei  and  Bteel  i  an  diffua 

without   the  : 1 1 1 < - 1  wni ion  of  occluded  j  A.  Sbi  d. 

1/  i  and  electrical -properties  of — ■ — , 

C.   I  ul  .1    Aston.     Metall.  and  Chera.  Eng., 

1910,  8.  23     26. 

The  alloys  examined  were  prepared  from  eleei  rolytic  iron 

■  ■  •. « 7  per  cent,  purity  and  very  pure  elei  trolytic  i  ii  I  i 
the  metals  being  melted  together  in  a  magnesia  crucibli 
supported   b}    a  graphite  jacket    in  an  clectrii    n    i  tance 

furnace.     The  ingots,  of  al t    I   lb.  weight,  were  heated 

in  a  i      ind  drawn   undi  i    a    steam-hammer  into 

mil  -  n.  chain,  ami  Is  in.  long.      Eighteen  alloys 

nickel  i  Bulging    from  0*27   to  75*06 

I'll    result s  obta       I     ■     l'i\ en  in  tables 

and  curve-diagrams.     Tins  allow  broadly  that  on  adding 

nickel    to   iron,    the    magnetic   quality    decreases   at    first 

tually  and  then  more  rapidly,  until  with  -■'.  -'i.  and 

-  i  cent,  nt  m>  ki  I,  the  all    .     an    ni  in  m  i  "netic  ;  with 

■  ■:■    projiortions    of    nickel,    the    magnetii     quality    is 
red    '    nociallj   al   n  I i    17   per  cent .  of  nickel.     An- 
nealing at  670   and  1000   C.  i    ralanimprovi 
iiirni  uf  tho  magnetii    quality  of  the  alloys,  the  effect   ol 
annealing  at   1000   C.  being  especiauy  in  the  case 

'   n  per  cent,  of  nickel.     The  alloys 
■  from    In  i"  20  oi    nil  ki  i  are  very 

susceptible  to  heat  treatment,  the  magnetic  quality  bi 

'liral.lv  improved  bj  quenching.     Tho  effects  of  such 

small  proportions  of  nickel    2     t  per  cent.),  as  are  most 

largely  used  in  prai  tice,  on  the  magnetic  qualities  of  iron, 

relatively   so  slight,  that  the  addition  of  nickel  is  to  la- 

intended  where  the  improvement  of  the  mechanical 

properties   of   the   metal   is   of   sufficient    importance   to 

warrant   it.     Hyst   i         tests,  with  a  maximum  magnet- 

•   force   of   11     50,   on   alloys   annealed   at    1000    C, 

ii  with  47  per  cent,  of  nickel  has  a  loss 

of  only  33  per  cent,  of  that  of  ihe  standard  (forged  cli 

lytic  iron),  but  the  high  co  ha  large  proportion 

of  nickel  would   prevent   the  extensive  use  of  this  alloy 

for   transformer    purposes.     The   electrical    resistance   of 

the  iron-nickel  alloys  increases  gradually  with  the  content 

of  nickel  up  to  22-11  per  cent.,  then  much  more  rapidly 

up  tn  a  point  between  :«'  and    10  per  cent,  (probably  34 

]nt  cent.,  corresponding  to  the  compound,  1  ■'<  .\'i  .     With 

still  higher  per  nickel,  the  resistance  falls,  at 

rapidly,  and   then   more  slowly.     (See  also  Barrett, 

Brown  and  Hadfield,  this  J.,  1902,   111  ;  and  Carpenter, 

Sadfield,  uir    this  J.,  1906,  22).— A.  S 

ii  /.-■/    sti  eh  :     Sapid 

I .     N.    M.    Randall.     -Metall.    and 

m.  Eng.,  1910,  8.  17-    is 
Tiik    following  method  is  stated  to  i  ite  results 

and  can  I  10  minutes.     One  gram  of  the 

steel  is  dissolve         _■■  ■  mposed  of  300  c.c. 

of  nitric  acid  of  sp.  gl  1  ■•!-.  300  I  .c.  of  sulphuric  acid  1 1  :  3). 
300  e.e.  of  water,  100  c.c.  of  85  per  cent.  •  acid, 

and  1-5  grots,  of  manganese  sulphate;  the  solution  is 
diluted  with  15  or  20  c.c.  of  wat<  r,  and  the  n  rotated  in  the 
beaker  containing  it.  whilst  l  »nn.  of  sodium  bismuthate 
is  introduce  '  nued  for  a  few  seconds, 

then  the  solution  is  boiled  vigorously.  The  permanganate 
produced  by  the  action  of  the  sodium  bismuthate  is  de- 
composed with  formation  of  violet  manganic  metaphos- 


bromio  acid.     Any  i  \  manganic  I 

mall  quantity  of  dilute  hydro* 
ling   for    i  "'ling,  the 

K.n  is  dilul 

pei  manganate.     A.  S. 

Gold  /  |   .'/ii/  valuation  of     ■-        !•'.  I'.  Dewey, 

Ann  i.  In-t  .Mining  ]  09,  701     7-'J. 

I'm  .mill.  ittempted  to  i  I 

standard)  urai  y  in   the  a 

gold  bullion  foi  in  tho   U.S.   Mint  Sei 

present  paper  indii  ating 

cii'i: .1.  in  the  different  labi  ratorii     of  the 

ident  ical  samplei    ranging   From  electrolytic      fine       gold 

(99  9  fineni       to  about  :ttn  fini 

Main    of  the    lamples  were  thu 

ea.h.  the   variations  in   the   re  i    llj    increasing 

uii  h  i  in  ba  -•  in  "i  i  In-  luillicin.  Sp  '  imi  ii  ol  Ii  ■■'.  grade 
"bullion"  wen  pared  in  which  one  base     metal, 

mil   as   iron,   z  nc,   cc i  pi  r    a r  •  nil    and   antimi 

ininaiii.    i hi   i      iM"\      being     ilso    d     ril       d    for 

mi  ■  t    <  hi    same     u  The   lea  >    <    • 

.lam   results  (varying  from  779-7  to  792-4   fineni        were 

obtained   from   the   arsenical   alloy,    whicl    tained   7*6 

per  cent,  oi   ai  i  ni'      the    e  from   thi  il  sample, 

containing  1  percent  ol  mtimony,  varied  between  721-3 
and  725-1   fineness.     W.  E.  F.  1'. 

Qold  alloy   ;     Th   •>    ay  oj  industrial .     E.  A.  Smith. 

Inst    of    Metals.    Jan..     1910.     [Advance    proof.] 

The  author  deals  mainly  with  the  standard  English 
goal  alloys  used  for  jewellery,  etc.,  and  considers  in  detail 
each  cif  the  operations  comprised  in  the  usual  methods 
of  assay,  I  he  latti  t  in\  oh  in  I  hi  n  moi  al  ol  thi  oxidi  ible 
He  til-  by  cupellation  with  lead,  inquartation  with  silver, 
and  subsequent  parting  with  nitric  acid.  The  methods 
adopted  in  sampling  the  various  commercial  forme  oi 
sueh  alloys  an-  given,  the  proportions  ol  lead  required  for 
the  removal  of  the  base  natal-  from  them  being  next 
considered.  The  composition  and  u  es  oi  checks,  the 
losses  ol  precious  metal  oi  curring  in  thi  operations, 

and   the  surcharges  on  assays  made  under  varj 
i  lit  ii  .us    are    likewise    fully    discussed  :     while    examples 
of  the  usual  methods  of  reporting  thi    a  say  results,  and 
a   considerable   amount   of   tabulated   experimental   data 
are  also  included. — W.  E.  F.  P. 

Optical    /' y  ition    oj    the.    temperaturt 

of  co/z/Kr  In/  means  oj  -  — .  G.  K.  Burgess.  Hull. 
Bureau  of  Standards  (U.S.A.),  1909,  6.  111  —  119. 
I'.v  means  of  molten  copper,  the  author  has  compared 
the  readings  obtained  with  optical  pyrometers  oi  the 
monochromatic  and  total-radiation  kinds  with  the  actual 
temperatures  indicated  by  a  platinum  and  platinum- 
rhciiiium  thermo-couple,  the  junction  of  which  wi 
just  beneath  the  metal  surface.  Thi  i  pt  al  (mono- 
chromatic) pyrometer  employed  was  of  the  Bolborn 
and  Kurlliaum  type,  in  which  red  and  green  glasses  were 
used  in  succession;  whilst  the  total-radiation  instrument 
consisted  of  a  I'ery  reflecting  telescope  with  gold  mirror. 
The  thermo-couple  and  pyrometers  wei  ted  on  the 

standard  temperature   scale,   the  melting  points  of   pure 
zine.  antimony,  and  copper  being  taken  as   419-0  .  630 
and    1HS4      ( '.    respectively.     The    copper,    contained    in 
a   -hallow    crucible,   was   melted   in   a    small   gas-fum 
in  which  the  gas  and  air  supplies  »c  re  regulated  to  produce 
a  cleai   copper  surface,  oi  de,  upon  the  lic|uid 

di  sired  |  and  the  crucible 
.    i  i  the  pyrometi  rs  were  not  influenced  by  radiation 
other  than  that  from  the    i  Foi   the  mono- 

i  hromatii  instrument,  sighted  upon  liquid  copper  possess- 
ing a  mirn.r  surface,  the  folli  wing  equations  were  found 
in  hold  good  foi  all  |.ia  tii .:'  i  oi  i  oses  : — 
i     Red   light     '     0-1    |         /     l-.-.I.V— 359 
(2)  I :  recn  light  (X  =  -  0-55JJ  i  :     1=1  -5 1 
where  /  is  the  true  '■  centigrade  of  the   copper, 

and   r  and  g  the   apparent    temperatures   given   by   the 
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optical  pyrometer,  using  red  ami  green  light  respectively. 
At   tl.,  opper,   the  red-light   readings 

wen"  i  whilst  over  the  whole  temperature 

low  those  .  btaini  d  with 
green  light.  With  a  thin  oxide  coating  on  the  liquid  i  opper, 
the  pyrom< ter  using 

higher  than  when  sighted  on  the  clear  metal;  whilst 
by  the  us<  of  green  light,  the  change  from  metal  I 

ed  the  apparent  temperature  by  only  about  I       I 
indicat  elatively  greater  intensity  oi    the   green 

in  the  bghl  emitted  by  the  liquid  copper.  With  the 
Fery  total-radiation  pyrometer,  the  measurements  oi 
surface  temperature  were  found  to  be  much  less  satisfac- 
tory than  with  the  monochromatic  instrument  :  the 
difference  in  reading  at  the  melting  point  of  copper, 
sighting  tirst  on  the  clear  copper,  and  then  on  the  oxide, 
was  from  275'  to  iloti  C.  ;  and  the  appan  oi  temperature 
of  breezing,  when  a  the  clear  liquid,  was  less 

than  600°  C  instead  of  1075  or  1080  C.  as  given  by 
the    thermocouple,     i!  to   the   condition 

of    the    cop] .  thi     corrections    to    the    readings 

of  the  Fery  total-radiation  pyrometer   lie    between   480 
and  175"  C.  at  the  melting  point  of  copper,  the  observations 
recorded  being  found  to  satisfy  the  following  equations  : — 
Liquid  copper  :    ( =  3  -55  F— 1018 
Cuprous  oxide:    t     1-411'— 109 
where  (  is   the  true  temperature  centigrade  and  F  the 
reading  of  the   Fery  instrument. — W.  E.  F.  P. 


Copper-arsenic    alloys;     The    properties    and    constitution 

of  .     6.    H-    Bengough   and   B.    P.   Hill.     Inst,    of 

Metals.  Jan..   1910.     [Advance  proof.] 
The    authors'  equilibrium    diagram    (see  Fig.)    which,   it 
is  pointed  out,  only  refers  to  such  equilibrium  as  is  attained 
by  the  fairly  slow  cooling  (20*  C.  per  minute)  of  250-grm- 
ingots  of  the  alloys,  in  the  main  agrees  with  tha*  previously 


Qrsetji&.pcr  e>enl". 


published  by  Friedrich  (Metallurgie,  1905,  477:  1908, 
532).  The  existence  of  the  two  compounds,  < 
and  Cu5As2,  is  confirmed,  but  ei  which  solidifies 
at  830°  C.  und  n  orphic  change  at  710°  C., 
whilst  no  .Mdei.ee  is  i., und  'for  the  i  di !  the  com- 
pound, Cu  A-.  mentioned  by  Hiorns  [this  •!..  1904,  547). 
Five  sen.  lining  0-04  per  cent., 
0-25  per  cent.,  0-75  pei  cent.,  0-94  pei  cent.,  and  1-9 
cent,  of  arsenii  n  pectivelj  wen  annealed  foi  various 
times   and   at    different    temperatun  Using   and 

reducing  atmospheres,  and  thi  treated  bani- 

cally.  It  was  found  that  in  an  oxidising  atmosphere 
the   mechanical    propertiec  affected 

by  annealing  at  any  temperatures  up  to  I C.  for  threi 

hours  or  le-s.  The  effect,  however,  ol  annealing  in  redui  ing 
gases,  such  as  coal  gas  and  hydrogen  was  very  marked 
in  all  cases  except  those  bars  containing  1!)  |« a  cent, 
of   arsenic,    the    mechanical    properties    being   completely 


'"""'''  h>  treatment  at  any  temperature  much  above 
600  ('.  I'lie  explanation  given  of  the  injurious  effect 
of  reducing   ;  that   hydrogen  and  carbon  monoxide 

freelj   at   a  temperature  of  about  650°  C, 
"""  "Tl"  r  and  i  op]  i  ■  arsi  nic  alloys  containing  less  than 
'•5  per  cent  ol  arsenic,  and  that   these  gases  .hen  , 
with  arsenious  oxide  present  in  the  interioi   ol   the  mass 
Q    i  Letal,  causing  a  sudden  evolution  of  -team. 
dioxide.     The     evolution,     and      subsequent     expansion, 
"'    these   ga    s,    which   are    probably   insoluble,   or   only 
slightly  soluble,  in  solid  copper,  causes  cracking  or  dis- 
rupt urc  mi  then, i   riot  of  the  alloy.     It  was  found  that  t] 
reducing  gases  wen    u  I  harmful  when  the  copper  contained 
no  oxide  or  onlj    i  oxide. — 0.  F.  H. 

Phosphor  brona  .      1    contribution   to  thi    study  of 

0.    P.    Hudson  and    E.    F.    Law.      Inst,   of  .Metals.  Jan.', 
1910.      [Advance'  proof.] 

i\  alloys  containing  less  than  about  4-5  per  cent,  of  tin, 
the  phosphorus  is  present  as  rounded,  more  or  less 
det a h-d  panicles  of  copper  phosphide,  Cu.,1.  the  tin 
being  in  solution  in  the  copper.  With  more  than  about 
4-.">  per  cent,  of  tin.  the  alloys  contain  in  addition  a  ternary 
(utectc  of  copper,  CuaP,  and  Cu48n,  which  has  the 
composition  si  per  cent,  of  copper,  14-'_'  per  cent,  of  tin 
and  4-8  per  cent,  of  phosphorus,  its  melting  point  being 
620  C.  Copper  is  capable  of  holding  a  small  quantity  of 
phosphorus  as  well  as  tin  in  solution,  and  in  the  malleable 
phosphoi  bronzes  in  which  tin  does  not  exceed  about 
6  per  cent,  and  phosphorus  U-3  per  cent.,  the  phosphorus 
is  present  mainly  in  this  state.  In  the  cast  phosphor 
bronzes  which  may  contain  as  much  as  12  per  cent,  of  tin 
and  1-5  per  cent,  of  phosphorus,  the  ternary  euteotio  is 
an  essential  constituent.  The  paper  is  fully  illustrated 
by  photo-micrographs. — O.  F.  H. 


Non-ferrous    metals    and   alloys;      Failure 

in     practice    of ,     with     particular 

to  brass  loco-tubes.  T.  V.  Hughes. 
Inst,  of  Metals,  Jan.,  1910.  [Advance 
proof.] 

In  the  examination  of  a  fractured  brass 
loco-tube,  which  had  been  externally 
scraped  and  wiped,  the  interior  was 
found  to  be  much  corroded,  especially 
near  the  fracture,  which  occurred  in 
that  part  of  the  tube  nearest  the  fire- 
box. The  inside  of  the  tube  was  also 
covered  with  a  light-green  deposit  con- 
sisting of  the  mixed  basic  sulphates  of 
copper  and  zinc,  beneath  which  a  dark-red 
scale  of  cuprous  o.xide.  permeated  with  the 
basic  sulphates,  appeared.  Xeither  the 
green  coating  nor  the  scale  contained  zinc 
oxide  or  cupric  oxide,  indicating  that 
the  tube  had  not  been  over-heated  and 
oxidised,  the  corrosion  having  evidently 
proceeded  from  the  interior  towards 
the  exterior.  Microscopical  examination 
of  sections  of  the  tube  indicated  si  ght 
at  the  ends  (possibly  for  expanding 
purposes),  and  abnormal  overheating  near  the  fracture. 
In  the  working  of  the  boiler,  draught  was  produced  by 
means  of  a  steam  blast,  the  fuel  used  being  coke  containing 
O-S'.l  per  cent,  of  volatile,  and  0-37  per  cent,  of  fixed, 
sulphur  ;  and  the  author  concludes  that  two  explanations 
of  the  failure  of  the  tube  arc  possible.  In  the  first,  the 
zinc  in  the  surface  layers  of  the  interior  of  the  tube  may 
have  evaporated,  the  exposed  copper  being  converted 
into  cuprous  oxide,  which,  by  the  joint  action  of  the  steam 
and  sulphur  dioxide  evolved  after  stoking  with  damp 
coke,  would  be  sufficient  to  account  for  the  production 
of  the  basic  sulphates,  the  repetition  of  this  combined 
action  resulting  n  the  I  r  akdowrj  of  the  tube  at  the  fire- 
box end  where  the  reactions  would  be  most  pronounced. 
In  the  second,  interaction  between  the  hotcarbon  monoxide, 
gaseous  sulphur  compounds  and  the  metals  composing 
the  tube  may  have  taken  place,  the  tendency  being  towards 


overheating 
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the  i  oxide  whioh,   by  Hi"  action 

!.■   the   buI]  I  ili itals.     I''.\  i rmii.it ion   of 

farther  tul  boiler),  which  had  nol  been 

raped,  showed  them  '"  be  externally  oovered, 
t   wiili   the  boiler  water,   with  an  even 
i    chocolate-coloured  deposit    of    the    average 
,,i  ii. i   ,.,,,..      I'll,  had         i.ii.  ited 

in  ■  series  of  layers,  the  innermost  being  blaok,  very 
mil  firmly  adherent  The  deposit  was  found 
to  contain  >  con  iderable  proportion  of  heavy  hydro- 
carbons corresponding  to  cylmder  nil  (a  quantity  "f  which 
was  aftera  in  tl»'  water-tank),  whilea  Bmall 

it  as  oxide,  together  with 

a   cortain   amount    of    basic    zino    sulphate.     Prom    the 

determination  of  tli<-  t-Knt ricai  conductivity  of  the  deposit, 

it  would  appear  that,  even  when  damp,  it  formed  an  excol- 

oon-conductor    of   eleotrioity  and    hence,    probably 

:  heat.     \V.  E.  F.  P. 

Swelling  of  zinc  ;    Use  of  carbonaceous  filters  in  the  , 

as  employed  in  the  Hopkins  fumeless  zinc  process. 
C.  O.  Bannister.  Inst,  of  Metals,  Jan.,  1910.  [Advance 
proof.] 

In  the  Hopkins  process,  the  zinc  vapour  issuing  from  the 
retort  passes  through  a  tiller  of  incandescent  carbon 
(coke)  before  entering  the  condenser,  the  exit  of  which 
Iso  fitted  with  a  tube  or  nozzle  packed  with  carbon, 
The  former,  and  larger,  tilter  absorbs  the  lead,  eto.,  present 
in  the  vapour  ;  while  the  litter  tilter  or  nozzle,  by  exolud- 
lir,  prevent  the  formation  of  fume.  Extended  scries 
of  commercial  trials  (particulars  of  which  are  given) 
indicate  that  the  use  of  the  Hopkins  system  not  only 
prevents  the  formation  of  fume,  hut  results  in  the  produc- 
tion of  a  purer  metal  and  a  higher  yield  than  that  obtainable 
by  tho  ordinary  method  of  smelting. — W.  E.  F.  P. 


—   with  the  aid  of   the 

Oesterr.  Z.  Here,    u. 

Chern.  Zentr.,  1910,  1, 


Lead  in  ores  ;  Determination  of  - 
centrifnqnl  machine.  F.  Castek 
Huttenw.,  L909,  57,  6G5— 070. 
382—383. 

The  lead  is  precipitated  as  sulphate,  and  the  liquid  and 
precipitate  whirled  in  a  centrifugal  machine  (for  4  mins. 
at  1000 — 1200  revolutions  per  minute)  in  a  vessel  pro- 
vided with  a  graduated  tube  (-J.,-,  mm.  diam.,  with  40 
divisions  of  5  cb.  mm.  each)  in  whioh  the  precipitate 
collects,  as  in  the  Eggertz  method  for  the  determination 
of  phosphorus  (Wedding.  Ausfiihrl.  Handbuch  der 
Eisenhuttenkunde.  Bd.  I.,  p.  712).  Tho  percentage  of 
lead  is  estimated  from  tho  volumo  of  the  precipitate, 
by  comparison  with  the  result  of  a  control  test.  The 
author  draws  the  following  conclusions  from  the  results 
of  his  experiments  : — With  ores  containing  less  than  35 
per  cent,  of  lead,  and  taking  at  least  1  grm.  of  the  sample, 
concordant  but  somewhat  high  results  are  obtained, 
but  with  richer  ores,  where  less  than  1  grm.  is  taken,  the 
results  are  unreliable,  unless  a  longer  graduated  tube  is 
used,  and  the  rate  of  rotation  of  the  centrifugal  machine 
is  increased.  The  control  test  must  be  performed  with 
an  ore  of  similar  character  to  the  one  under  examination. 

—A.  S. 

Silicon  ;  Separation  of from  silicates,  and  the  employ- 
ment of  aluminium  silicate  for  the  manufacture  of 
aluminium.     K.  Groppel.     Metallurgie,  1910,  7,  59 — 63. 

AVith  the  primary  object  of  preparing  pure  aluminium 
oxide  for  the  manufacture  of  aluminium  in  tho  electric 
furnace,  endeavours  were  made  to  reduce  the  silica  in 
aluminium  silicate  to  silicon  by  the  use  of  aluminium  in  a 
resistance  electric  furnace.  All  attempts  to  obtain  pure 
alumina  failed.  A  silicon  containing  about  90  per  cent, 
of  silicon,  and  an  aluminium  oxide  containing  about 
10  per  cent,  of  silica  were  the  best  products  obtained. 
By  using  carbon,  in  such  quantity  that  no  silicon  carbide 
could  be  produced,  it  was  only  found  possible  to  reduce 
the  silica  in  aluminium  silicate  as  far  as  the  formation  of  a 
basic  aluminium  silicate  of  the  composition,  Si02,7Al203. 


.  i  th"  only  flux  that  mad.,  the   lag  more  fu 

1 1    ii  sn;/"'  ibtained  oould   be  used 

i. ii    the   manufacture  of  ferro-silioon   as   a   by-product, 
ami   tho  carbon  monoxide  evolvi  pro 

ion   of   powor.     Sinco   tho   reduotion    ol    aluminium 
for  silicon  yields  a    I  ining  no  more  ailioa 

than  is  contained  in  bauxite,  this  slag  'cad 

of  that    mini  '  '1  for  the  dumina.     It  ib 

possible,   therefore,   to   work  up  clays  according  to  the 
following  soheme  j   (a)!  smelting  for     I 
the  slag  with  sodium  hydroxide;     (c),  washing  out  the 
sodium  aluminate;    [d),  precipitation  of  the  aluminium 

hydroxide;     i .  ■.    altering,    drying    and    roasting    the    , 
oipitate;    (/),   electrolysis  of  the  aluminium   oxide.     All 
efforts  to  reduce  calcium  and  magnesium  silicates  failed. 

—A.  H.  C. 

Aluminium  and  its  alloys;  Analysis  of .    R.  Seligman 

and  F.  .1.   Willott.     Inst,  of  Metals,  Jan.,   1910.     [Ad- 
vance proof.] 
1>    mis  are  given  of  the  methods  used  by  the  authors, 

mainly  in  ■ tercial  work,  for  the  determination  of  the 

impurities  in  "  pure  "  aluminium,  and  for  the  analysis  of 
aluminium  alloys.     For  total  silicon,   I   grm.    of  turnings 
is  placed  in  a  beaker,  5  c.o.  of  concentrated  nitre    ■ 
added  and  subsequently  20—26  c.o.  oi   25  sul- 

phuric a<»d  and  sufficient  strong  hydroohlorii  acid  toei 
solution.     The  contents  of  the  beaker  an ■  .-low  1\  evaporated 

until  copious  fumes  are  gh 8,  and  then  cooled,  diluted, 

and  boiled  until  all  the  aluminium  sulphate  is  dissolved. 
boiling  beyond  this  point  bi  ing  avoided  to  pn 
of  traces  of  silica.  The  silicon  and  silica  are  filtered  off, 
washed  carefully,  strongly  ignited  and  weighed  as  silica. 
Forgraphitio  silicon  the  nitric  acid  is  omitted,  care  being 
taken  to  absorb  any  silioon  hydride,  Sill,,  evolved. 

ie  it  graphitio  silicon  and  silicais  liltcred  on  a  tared 
platinum  felt  filter  (see  Hunt,  Clapp,  and  Handy,  Chem. 
.News,  1892,  65,  223,  235),  washed  and  slowly  dried  until 
its  weight  is  constant.  From  the  difference  between  this 
1 1  and  that  of  the  total  silicon,  the  amount  of  graphitic 
silicon  is  calculated,  boa  is  determined  by  dissolving 
the  aluminium  in  caustic  soda,  then  thi  sulphuric 

acid,  and  titrating  with  permanganate.  Sodium  is  deter- 
mined  by  dissolving  the  aluminium  in  nitric  acid  with, 
if  necessary,  the  aid  of  a  small  quantity  of  hydrochloric 
acid.  The"  solution  is  evaporated  to  dryness  (a  second 
evaporation  with  nitric  acid  is  necessary  if  hydrochloric 
aeid  has  been  used  !.  and  t  he  aluminium  nitrate  decomposed, 
giving  insoluble  alumina  by  heating  to  about  250°  C« 
The  residue  is  boiled  with  water,  the  alumina  filtered  off 
and  washed,  and  the  filtrate  evaporated  to  dryness  and 
heated.  The  residue  is  dissolved  in  hot  water,  to 
which  a  few  drops  of  ammonium  carbonate  have  been 
!,  allowed  to  stand,  filtered,  and  the  filtrate  evapor- 
ated to  dryness  in  a  platinum  dish,  the  residual  sodium 
Salt  i.  erted  into    ulphate  or  chloride  and  weighed 

as  such.     In.  alloys  the  copper  is  i  by  precipitation 

with  sulphuretted  hydrogen  or,  in  case  of  "  heavy  alio 
by   electrolysis;     nickel   and   zinc  are  determined  in  the 
same  Bample,  the  nickel  being  separated  from  the  zinc  by 
Iving  the  alloy  in  caustic  soda  solution;   magnesium 
is  determined   by  separating  the  iron  and   aluminium  as 
basic  acetates  and  precipitating  the  magnesium  as  mag- 
nesium-ammonium phosphate;   titanium  and  manga 
are  estimated  colorimetrically,  and  tungsti 
as  tungstic  acid. — O.  F.  H. 

Aluminium  ;    Action  of  heat  on  in  vacuo.     E.  Kohn- 

Abrest.  Oomptes  rend.,  1910,  150,  109—173. 
Dry  aluminium  (of  99-2  per  cent,  purity),  in  small  pieces  or 
pow.l.r,  was  placed  in  boats  of  porcelain,  graphite  or 
alumina,  and  heated  elect]  ally  in  a  porcelain  tube, 
under  a  high  vacuum.  At  1100°  C,  the  metal  slowly  and 
partly  volatilised:  the  rate  of  volatilisation  was 
proportional  to  the  duration  of  heating  ;  it  was  most  rapid 
after  about  8  hours;  then  it  fell  off  very  rapidly.  The 
vapours  attacked  the  walls  of  the  porcelain  tube.  In  all 
s  a  notable  proportion  of  silicon  was  found  in  the 
1    remaining     globules     or     crystalline     residue.     Porcelain 
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boa--  >ted  a  deep  brown  colour  and  made  irides- 

.   on  prolonged  beating  the 
boats  were  attacked,  a  crystalline  silicide  being  formed, 
oh  hydrochloric  acid  liberated  silicon  in 

The  silicidea  varied  in  composition 
with  tin-  duration  oi  the  experiment — one  baying  the 
t.on,  -  :  iphite  boats  absorbed 

a  portion  of  the  volatilised  aluminium  remaining 

globules  a  black  carbide  of  silicon.  C3Sis,  insoluble  in 
acids,  was  obtained.     When  an  alumi  employed 

thcr  -  in  weight, after  .  i  ent. ; 

the   remaining  -  l'con  amounting   to 

13-7  per  cent  of  the  aluminium  taken.  The  interior  of 
the  porcelain  tube  was  coated  with  posit.     The 

author   concludes    that    tl  ■■■■    liberated 

by  the  \  I  of  the  aluminium  are  absorbed   by 

the  unvolatilised  liqui<l  metal  and  crystallise  on  cooling. 
The  author  suggests  that  the  vapours  of  aluminium 
might  po-  itilised  in  the  pottery  industry. 

—A.  Sbld. 

Zirconium ;     Preparation   and    properties    of   fused    — — . 

L.   Weiss  and  E.   Neumann.     Z.  anorg.   Chcm.,   1910, 

65,  248-  - 
ZiscosrcM  was  prepared  both  in  the  amorphous  form, 
by  the  reduction  of  potassium-zirconium  fluoride  by  sodium, 
and  in  the  crystallised  form,  by  using  aluminium  in  place 
of  sodium.  The  former  process  yielded  a  product  con- 
taining 98  per  cent,  of  metallic  zirconium  and  a  small 
qnan  The  latter  gave  an  alloy  containing 

about  27  per  cent,  of  aluminium,  remoyable  only  by 
volatilisation  by  long-continued  heating  at  a  high  tempera- 
ture. As  the  crystallised  metal  was  found  to  be  no  more 
suitable  than  the  other  for  the  further  experiments, 
the  amorphous  metal  alone  was  used.  This  was  formed 
into  rods  by  pressor*  .  which  were  first  heated  in  hydrogen 
in  a  quartz"  tube  to  the  highest  temperature  attainable  in 
a  combustion  furnace,  then  "  fritted  "  by  the  passage 
through  them,  in  vacuo,  of  a  sufficient  current  of  electricity. 
These  fritted  rods  were  then  used  as  the  poles  between 
which  an  electric  arc  was  struck,  either  in  vacuo,  in  nitrogen, 
or  in  ammonia.  In  each  case  globules  of  the  fused  metal 
were  obtained,  practically  pure  ;  no  nitride  was  formed 
in  nitrogen  or  ammonia.  The  fused  metal  has  a  white 
colour  and  lustre  like  white  pig-iron,  a  hardness  of  7  to  8 
on  Mohs'  scale,  and  is  very  brittle  ;  it  emits  flashes  of  light 
whilst  being  powdered  in  a  steel  mortar.  Its  density  is 
6-400  at  18°  C,  corresponding  to  an  atomic  volume  of 
14-2  ;  its  specific  heat  between  20°  and  100°  C.  is  0-0804. 
In  compressed  oxygen  in  a  bomb  calorimeter  it  burns 
completely  to  dioxide,  with  evolution  of  44-56  calories 
for  1  gnn.-equivalent  (J  atomic  weight).  When  heated 
strongly  in  air  it  oxidises  ;  the  product  is  never  pure  dioxide, 
but  probably  always  a  mixture  of  dioxide  with  the  oxide 
Zr20„  which  is  produced  by  the  combustion  of 
the  hydrogen  compound  (see  below).  Heated  to  redness 
in  chlorine,  the  powdered  fused  metal  slowly  reacts,  forming 
tetrachloride,  which  sublimes.  Bromiae  and  iodine  are 
without  sensible  action  on  it.  Hydrogen  at  a  red  heat  is 
slowly  absorbed  by  the  metal,  with  formation  of  a  black 
powder,  of  formula.  ZrH_>.  This  when  heated  in  oxygen, 
yields  water  and  the  greenish-white  oxide.  Zr,03.  The 
metal  is  very  indifferent  towards  acids,  being  readily 
dissolved  only  by  hydrofluoric  acid. — J.  T.  D. 

Tungsten ;    Metallic  .     L.   Weiss.    Z.   anorg.   Chem., 

1910,  65,  279—340. 
As  elaborate  and  detailed  examination  of  the  various 
methods  of  obtaining  metallic  tungsten.  Wolfram 
reduced  by  aluminium  gave  a  metal  containing  80- — 90 
per  cent,  of  tungsten,  and  by  heating  this  metal,  out  of 
contact  with  air,  with  hydrochloric  acid,  the  tungsten 
content    could    be    somewhat    il  Zinc    failed    to 

effect  reduction  to  metal,  as  did  magnesium.  Wolfram 
heated  with  carbon  in  the  electric  furnace  gave  a  metal 
aining  81  per  cent,  of  tungsten  and  above  2  per  rent. 
of  carbon  ;  and  this  metal  when  re-melted  under  tungstic 
acid  and  fluorspar  had  its  carbon  reduced  to  0-24  per  cent. 
and  its  tungsten  raised  to  86  per  cent.     Tungsticfacid 


was  thru  prepared  from  wolfram,  the  best  method  being  to 
fuse  or  frit   with  calcium  carbonate  and   >alt    or  call 
chloride;     the    product    dissolves    completely    in    hyd 
chloric  acid,  and  the  separation  ot  tungstic  anhydridi 
then  effected  bj   ordinary  methods.     Tungstic  anhydride 
mixed   with   zinc-dust    in  excess   (30 — 35   per  cent.)  and 
rapidly  heated  to  redness,  enters  into  reaction,  and  yii 
a    mass    from    which    hydrochloric    acid    dissolves    away 
the  excess  of  zinc,  leaving  a  residue  which,  when  washed 
and   dried.  of    practically   pure  tungsten.     Elec- 

trolysis of  fused  tungstic  anhydride  gave  a  product  con- 
taining 90  per  cent,  of  metallic  tungsten;  and  when  the 
electrolysis  was  conducted  under  cryolite,  some  of  the 
melted  globules  contained  96  per  cent,  of  tungsten,  but 
no  considerable  quantity  of  melted  metal  could  be  obtained. 
Barium  tungstate  electrolysed  under  barium  chloride 
a  metal  of  94-5  per  cent,  purity,  and  calcium  tungstate 
and  aluminium  one  containing  93-4  per  cent,  of  tungsten. 
Tungsten  trisulphide  heated  with  lime  in  the  electric 
furnace,  in  proportions  corresponding  to  the  equation, 
US.  2CaO  W  2CaS  S02,  gave  tungsten  of  99  pel 
cent,  purity,  with  a  little  carbon  and  silicon.  By  none 
of  these  methods,  however,  was  a  really  melted  metal 
obtained,  and  after  many  failures  to  melt  the  amorphous 
metal,  success  was  finally  attained  on  lin<  s  similar  to  those 
adopted  for  zirconium  [see  preceding  abstract).  The 
fritted  roils  wen  held  horizontally,  and  the  arc  between 
them  concentrated  by  means  of  a  magnet  ;  the  beads  of 
melted  metal  dropped  into  a  zircon  crucible  placed  below. 
The  fusion  could  be  carried  out  either  in  vacuo,  in  nitrogen 
or  in  ammonia — no  nitride  was  formed.  The  metal 
has  a  mercury-white  lustre,  shewing  a  fine  granular 
fracture  (hardness  7-5)  when  rapidly  cooled,  and  a  c-on- 
choidal  fracture  (hardness  6-5)  when  slowly  cooled.  It  is 
very  brittle  when  rapidly  cooled,  but  after  annealing  froni 
redness  is  moderately  malleable  and  ductile.  It  is  non- 
magnetic. Its  density  is  18-72  at  20°  C,  and  its  specifio 
heat  0-035S.  Burnt  in  the  bomb  calorimeter  it  evolves 
32-1  calories  per  grm. -equivalent  (1/6  atomic  weight).  It 
is  practically  unaffected  by  atmospheric  air,  and  when 
heated  in  it,  becomes  superficially  oxidised,  showing  a 
fine  play  of  colours  in  the  process.  Heated  in  oxygen  it 
burns  completely  to  tungstic  anhydride.  It  is  hardly 
affected  by  acids,  the  only  solvent  for  it  being  a  mixture 
of  nitric  and  hydrofluoric  acids,  which  form  a  mixture  of 
fluoride  and  oxyfluoride.  Heated  in  chlorine  it  is  slowly 
converted  into  chloride  ;  bromine,  iodine,  and  hydrogen 
sulphide  have  practically  no  action  on  it. — J.  T.  D. 

Sulphates  ;   Decomposition    points   of  some in   an   air 

current.  W.  S.  Landis.  Metall.  and  Chem.  Eng., 
1910.  8.  22. 
The  sulphate  was  heated  in  a  porcelain  boat  in  a  porcelain 
combustion  tube,  a  current  of  air  being  drawn  through 
the  tube  and, then  through  a  bottle  containing  a  solution 
of  caustic  soda  which  had  been  exactly  neutralised  with 
sulphuric  acid  in  presence  of  methyl  orange.  Any  acid 
vapours  liberated  from  the  sulphate  caused  the  indicator 
to  change  colour,  and  then  by  running  in  dilute  caustic- 
soda  until  the  neutral  tint  was  restored,  an  indication  of 
the  rate  of  decomposition  was  obtained.  The  tempera- 
ture was  measured  by  means  of  a  Le  Chatelier  thermo- 
couple, the  hot  junction  of  which  rested  on  the  sulphate 
in  the  porcelain  boat.  Under  the  conditions  described, 
ferrous  sulphate  began  to  decompose  at  550°  C.  The- 
decomposition  was  only  slight  up  to  580°  C,  then  became 
somewhat  more  marked  up  to  600°  C,  at  which  tempera- 
ture there  was  a  sudden  increase  in  the  rate  of  decom- 
position. The  decomposition  was  practically  complete 
after  two  hours  at  600  G,  as  very  little  acid  was  produced 
on  heating  further  to  650°  C,  and  none  at  all  from  650° 
to  '.H',0°  C.  From  copper  sulphate,  acid  was  first  produced 
at  400°  CL,  but  only  small  quantities  were  formed  up  to 
690°  C,  when  a  very  rapid  evolution  was  observed.  Traces 
of  acid  were  still  produced  on  heating  further  at  700°  C, 
but  none  between  700°  and  900°  C.  Decomposition  of 
zinc  sulphate  began  at  730°  C,  and  proceeded  gradually  up 
to  760°  C,  at  which  temperature  it  became  very  rapid. 
The  decomposition  was  complete  at  700°  C,  no  more  acid 
being  prod  uced  on  raising  the  temperature  to  980°  C. 

— A.  S. 
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Action  of  carbon  tetrachloride   vapour  on   anhudrid 
l   ,   iboulivi        Set    VI I. 

I  a  sUuj  cement.     Bellotti.     Si  a   I  \. 

./    0/    producing    finished 
\\ .   S.    Potl  '-  Steel 

Mahwah,  M.J.     I  ,S.  PaU  938,891  and 939,164, 
:.    1909 

ticularly  applicable  to  (he  manu- 
ils  from  manganese-steel.     An   ingot  is  cast, 
■id  downward,  in  a  mould  of  tho  ordinary     orm 
It  m  then slowlj   ind  evenly  heated,  preferably  in  a  red 

perature  between  735   < '.  and  930°  C, 
it  870   I       The  metal  is  now  rapidly  raised  to 
it   1040   C.  and  finally  slowly  heated 
f>5    I        Tho     1. 1 n    increase  .it   temporal  urr  in  thi    I 

as   otherwise   the    me1  d 
tea  tender  and  is  liable  to  crack.     Tho  hot  ingot  is 
led,    preferably    in   a    non-oxidising   atmosphere, 
the  temperature  being  at  firsl   slowly  reduced  and  then 
lowered  until  n      \  -t.illisation  is  complete.     This 
occurs  between  (350   C.  and  705°  C.     The  annealed  ingot, 
after  being  heated  to  a  mperature,  is  rough 

rolled  and  compressed  ;    finally  it  is  raised  to  the  maximum 
ire,  liiii.V  to  1205°  C.,  at  which  it  was  originally 
id  rolled  to  finished  shape.     The  rails,  after  being 
sawed   and    punched,    are   subsequently    quenched    while 
hot  from  the  rolls.     (2)  The  ingot  is  taken  direct   from 
the  mould  to  a  soaking  pit.  and  there  allowed  to  remain 
until  its  temperature  has  become  equalised.     The  initial 
heating  to  a  temperature  between  7:S5°  and  930°  C.  may 
be  omitted.     The  ingot,   in  this  condition,  is  now 
slowly  heated  from  a  temperature  of  about  1040°  C.  to  a 
temperature     approximately     1205°  C,     but     not     above 
I  160°  C     Only  a  slight  reduction  is  given  in  the  first  few- 
passages  through  tho  rolls  and,   when  the  ingot  is  large, 
an  intermediate  reheating  may  be  necessary. — C.  A.  \Y. 

Manganese  steel  ingots;    Process  of  treating .     W.   S. 

Potter,  Assignor  to  Manganese  Steel  Rail  Co.,  Mahwah, 
X.J.     U.S.  Pat.  938,892,  Nov.  2,  1909. 

The  ingot,  if  cold,  is  slowly  heated  to  a  dull  red  heat  and 
thence  raised  more  rapidly  to  the  temperature  at  which 
the  metal  begins  to  weaken.  This  may  be  called  tho 
upper  critical  point,  and  will  vary,  according  to  the  steel, 
from  1050°  to  1120°  C.  From  a  temperature  slightly 
below  the  upper  critical  point,  the  ingot  is  then  slowly 
heated  in  a  non-oxidising  atmosphere  to  a  temperature 
between  1150'  and  1205  G,  when  the  metal  will  have 
become  soft  and  plastic.  After  the  ingot  has  been  uni- 
formly heated  throughout,  the  heat  is  cut  off  and  a  stream 
of  cold  gas  or  steam  directed  on  the  metal,  the  mass  being 
allowed  to  cool  until  a  temperature  just  above  the  re- 
crystallisation  point  has  been  attained.  As  in  the  heating, 
it  is  preferable  to  effect  the  initial  cooling  operation  in  a 
non-oxidising  fluid,  cither  liquid  or  gas.  This  rapid 
lowering  of  the  temperature  to  000D  to  700°  C.  cools  the 
outer  surface  of  the  ingot  so  that  an  enormous  pressure 
is  exercised  upon  the  interior  portions  whilst  in  a  soft  and 
plastic  condition.  The  cooling,  having  been  arrested 
until  the  temperature  of  the  ingot  has  become  uniform, 
is  then  continued  with  rapidity  until  the  whole  mass  is  finely 
crystallised.  Below  a  dull  red  heat  the  rapid  cooling 
should  be  discontinued  and  the  temperature  allowed  to 
fall  uniformly,  lest  internal  strains  be  set  up  in  the  metal. 

— C.  A.  W. 

Manganese  steel ;    Process  of  rolling .     W.  S.  Potter, 

Assignor  to  Manganese   Steel  Rail   Co.,   Mahwah.'jX.J. 
D.a  Pat  938,893,  Nov.  2.  1909. 

The  ingot  is  first  heated  slowly,  preferably  in  a  non- 
oxidising  atmosphere,  to  about  Xiy  C,  the  temperature 
being  then  raised  until  the  upper  critical  point,  ranging 
from  1010°  to  1050°  C.  is  attained.  The  heating  is  now- 
continued  slowly,  until  the  metal  has  become  soft  and 
plastic  and  is  uniformly  heated  to  a  temperature  of 
1230°  C,  or  rather  less  if  the  ingot  be  thin.  The  tempera- 
ture of  the  skin  or  outer  portion  is  then  reduced  rapidly 


by  buI  the  metal  to  the  aotdon  of  a  gas  or  vapour, 

and  the  ingot  in  this  tdition,  with  a  soft  and  pu 

interior  at  a  temperature  above  the  upper  critical  p« 

n  treated  in  ' hi  -reel, 

illv.    boforo  passing  the   metal  to  the  finishing   mill, 

the  temperature  has  bo  fallen  that  tie  di  yed, 

the  ingot  is  again  heated  to  a  temperature  above  I  160 
and  the  outer  skin  cooled  as  before.     The  finished  sh 
ting  if  necessary,  is  finally  quenched  in  u 

I      \.  W. 

Iron    manufacture    and    ingot.  R.    B.    Carnahan,    jun., 

Middletown,   Ohio,   Assignor  to   the    [nternat.    Metal 

Produots    Co.,   X'ewark,    N.J.  U.S.    Pats.   940,784    and 
940,785,  Xov.  23,  1909. 

A  BXGH-POWXB  basic  open-hearth  furnaco  containing  a 
charge  of  lime  or  limestone  is  charged  with  pig  iron  or 
molten  iron,  to  which  is  added,  if  desired,  a  varying 
amount  of  low-carbon  steel  or  iron  scrap.  The  metal  is 
then  canned  as  in  the  production  of  soft  steel,  the  sulphur 
and  phosphorus  being  removed  by  tho  limestone  and  the 
carbon  and  manganese  by  agitation  or  by  the  addition  of 
iron  ore.  Tho  temperature  is  raised  as  the  operation  goes 
forward  until  it  ultimately  attains  at  least  2850°  F.,  the 
process  being  prolonged  until  the  metal  contains  no  more 
than  0-14  per  cent,  of  sulphur,  phosphorus,  carbon,  man- 
ganese, and  silicon  taken  together.  For  the  best  results, 
this  aggregate  should  not  be  greater  than  0-07  per  cent., 
and.  neither  carbon  nor  manganese  should  exceed  0-02  per 
cent.  The  refined  metal  at  a  high  temperature  is  finally 
poured  into  ingot  moulds  and,  while  stilt  molten,  is  deoxi- 
dised and  freed  from  gas  by  the  addition  of  aluminium  in 
a  proportion  of  about  2i  lb.  per  ton  of  metal  If  desired, 
a  partial  deoxidation  may  bo  effected,  before  pouring,  by 
tho  addition  of  pig  iron.  In  any  case  the  ultimate  pro- 
duct should  contain  at  least  99-80  per  cent,  of  iron,  and 
not  more  than  0-05  per  cent,  of  oxygen  as  determined  by 
Ledebur's  method.  Tho  metal  is  stated  to  possess  a  very 
high  degree  of  malleability  and  ductility,  and  to  be  very 
resistant  against  corrosion. — C.  A.  W. 


Steel  ;    Transferring  dephosphorized  molten .     R.   H. 

Wolff.  New  York.     U.S.  Pat.  940,302,  Jan.  11,  1910. 

The  dephosphorised  molten  steel,  taken  from  a  basic  con- 
verter or  open-hearth  furnace,  is  charged  on  to  a  layer  of 
basic  slag,  where  the  sulphur  and  oxygen  are  thoroughly 
and  rapidly  removed.  It  is  then  transferred  immediately 
to  an  electric  furnace. — C.  A.  W. 

Metallic  contents  of  [gold  and  platinum]  ores  and  the  like  ; 

Apjvtratus  for  the  recovery  of  the  .     G.   Goodland, 

Lavasheeda,  Ireland,  W.  K.  Ferro,  Birstall,  Yorks.  and 
YV.  A.  Thornton,  Bridlington,  Yorks.  Eng.  Pat.  1677, 
Jan.  23,  1909. 

Thk  claims  are  for  a  special  woven  fabric  for  covering  the 
bottom  of  the  sluice-boxes  used  in  the  washing  of  certain 
ores.  The  fabric  has  a  smooth  back  and  a  raised  or 
blanket-like  face  ;  and  on  the  raised  face,  transverse 
ridges  are  produced  either  by  weaving,  or  by  inserting 
wooden  or  metal  bars  in  pockets  formed  in  the  material 
■n  the  raised  face  and  the  smooth  back. — A.  S. 

Mattes  ;    Wet  treatment  of .     J.  T.  Carrick  and  B.  S. 

Pattison,  Johannesburg.     Eng.  Pat.  21.164,  Oct.  7,  1908. 

CoPrEK-ruckel  matte  is  dissolved  in  hydrochlorio  acid, 
and  after  removing  the  copper  as  sulphide,  the  residual 
solution  is  treated  with  a  large  excess  of  ammonia,  and  air 
is  drawn  through  it  for  a  prolonged  period  at  the  ordinary 
temperature.  The  precipitate  thus  produced  consists 
of  a  black,  magnetic,  ferro-ferrio  compound,  containing 
also  a  small  proportion  of  nickel.  It  is  removed  by 
filtration,  and  then  digested  with  dilute  acid  to  remove 
the  nickel,  the  acid  solution  being  used  for  dissolving  a 
fresh  quantity  of  matte.  The  ammoniacal  solution 
containing  most  of  the  nickel  is  boiled  with  lime,  the 
evolved  ammonia  being  recovered,  and  the  precipitated 
nickel  hydroxide  (or  oxide)  separated  by  filtration.  The 
residual    calcium    chloride    solution   is   evaporated    with 
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sulphuric  acid  under  such  conditions  of  temperature  and 
pressure  that  the  precipitated  calcium  sulphate  is  not 
dehydrated;    the  hydrochloric  acid  is  condensed. — A.  S. 

.Vf,  :'■  ■  .      Mtthod    of    treating    .     J.    F. 

Thoi  .     N.J.,     Assignor    to     Internat. 

I    -   Pat.  947,067,  Jan.  18, 1910. 

Is  order  to  remove  the  superficial  oxides  of  nickel  and 
copper,  the  alloy  is  immersed  in  a  tank  containing  dilute 
sulphuric  acid."  A  ferric  salt  having  been  added,  the 
solution  is  heated  until  a  clean  surface  is  obtained,  where- 
upon the  metal  A  and  washed  with  water.  The 
presence  of  the  sulphuric  acid  is  not  always  essential  ; 
in  some  eases  the  pickling  may  be  effected  in  a  solution 
containing  a  ferric  salt  alone.— C.  A.  W. 

Coppir  ;     ll-.ierberatory   furnaces    applicable    for   the    pro- 
duction of  blister  and  sulphuric  acid.     T.  Walker, 

Widnes.  Eng.  Pat.  9918,  April  27,  1909. 
The  furnace  is  provided  with  two  flues  at  the  further  end 
of  the  hearth,  one  of  which  leads  to  the  chimney,  and  the 
other  to  a  sulphuric  acid  chamber.  Above  the  bridge 
of  the  furnace  is  a  third  flue  leading  to  a  regenerator,  and 
thence  to  a  flue  connected  with  the  chimney  flue.  The 
charge  of  copper  matte  and  silicious  material  is  placed 
on  the  hearth,  the  chimney  flue  at  the  end  of  the  hearth 
being  open  and  the  others  closed.  When  the  charge  has 
been" melted  !>v  the  flames  from  the  fire-box,  the  chimney  , 
flue  ,  the  fire-gases  then  passing  through  the  flue 

above  the  bridge.  Compressed  air  is  now  blown  into  the 
charge,  and  the  sulphur  dioxide  produced  is  led  away 
to  the  acid  chamber.  The  regenerator  is  used  for  heating 
air  which  is  subsequently  introduced  into  the  furnace 
at  the  bridge.—  . \    8. 

Copper  ores;    Treatment   of  .     C.    H.    N.    Williams, 

Johannesburg,  Transvaal.  Eng.  Pat.  14,434  of  1908  ; 
date  of  application,  May  20,  1909. 
The  method  relates  to  the  treatment  of  copper  ores  for 
the  extraction  of  the  metal,  in  which  the  ore,  if  necessary 
after  the  addition  of  alkali,  is  treated  with  a  solution  of 
sulphuric  acid  or  sodium  bisulphate  together  with  an 
oxidising  agent.  By  the  present  method  the  crushed  ore 
is  treated  in  shallow  vats  with  a  solution  containing 
1  to  3  per  cent,  of  sulphuric  acid  according  to  the  amount  j 
of  copper.  To  this  solution  is  added  a  calculated  amount 
of  potassium  permanganate,  say  3  to  6  lb.  per  ton  of 
ore  when  the  latter  contains  2i  to  3  per  cent,  of  copper. 
When  the  acid  solution  is  placed  on  the  charge,  one-half 
of  the  permanganate  is  added.  After  the  action  has 
proceeded  for  about  twelve  hours,  the  solution  is  drained 
awav;  eventually,  after  the  addition  of  half  the  remain- 
ing permanganate,  it  is  used  for  the  treatment  of  a  fresh 
body  of  ore  and  then  passed  to  the  precipitating  boxes, 
the  "remainder  of  the  permanganate  being  added  before- 
hand. Meanwhile  the  original  charge  is  treated  with  a 
fresh  quantity  of  solution  together  with  a  corresponding 
amount  of  permanganate.  After  twelve  hours  this  solution 
is  aho  drawn  away  and  brought  in  contact  with  the  second 
charge  in  exactly  the  same  manner  as  before.  Sulphide 
ores  are  roasted  before  treatment  with  the  solvent  solution. 

— C.  A.  W. 

Ml  l"l,  vx>od,  and  other  hard  substances  ;  Composite  materials 

for  "use  as  substitutes  for .     H.  B.  and  W.  F.  Bourne, 

Caterham.  Eng.  Pat.  710,  Jan.  11,  1909. 
The  product  claimed  is  prepared  by  electrolytically 
depositing  metal  on  a  substance  consisting  of  ebonite 
containing  sufficient  fine  particles  of  conducting  material, 
such  as  powdered  carbon,  to  render  it  electrically  con- 
ducting. In  order  to  obtain  the  conductive  ebonite  sub- 
stance, a  mixture  of  india-rubber  and  sulphur  in  the 
proportions  necessary  for  the  production  of  ebonite, 
together  with,  if  desired,  rubber  "  substitute,"  reclaimed 
rubber,  and  similar  materials,  is  added  to  powdered  carbon, 
the  whole  is  heated  until  it  becomes  plastic,  then  moulded 
and    vulcanised.     Special    claim    is   made   for   the    two 


following  mixtures: — (1)  Sulphur,  4-5  ;  india-rubber,  9; 
pontianac,  2  ;  1ms.  ed  oil,  4-5  ;  whitening,  22  ;  and  ground 
retort  carbon,  58  per  cent.  (2)  India-rubber,  13  ;  sulphur, 
4-8  ;  boiled  linseed  oil,  4-8  ;  and  ground  carbon,  77-4 
per  cent. — A.  8. 

Soldering  aluminium   or   its   alloys.     G.    Stoker,    London. 
Eng.  Pat.  12.019.  May  21,  190'.). 

The  parts  of  the  aluminium  or  aluminium-alloy 
to  be  soldered,  are  heated  to  a  temperature  near  the  melting 
point  of  tin'  solder  which  is  to  be  used,  and  are  then  exposed 
for  a  short  time  to  the  action  of  ozonised  air  or  ozoi 
oxygen.  It  is  stated  that  after  this  treatment,  aluminium 
and  its  alloys  can  be  satisfactorily  soldered  with  the  aid 
of  zinc  or  of  ordinary  tin  solders. — A.  S. 

Air;  Method  of  and  apparatus  for  drying  particu- 
lar! i/  for  use  in  metallurgical  work.  J.  Gavlcv,  New 
York.     Eng.  Pat.  13,553,  June  9,  1909. 

TnE  claim  relates  to  the  drying  of  air  by  refrigeration, 
part  of  the  moisture  being  abstracted  in  the  form  of  rain 
and  part  in  the  form  of  snow  or  ice  congealing  on  the 
cooling  coils.  In  order  however  to  obtain  a  uniformly 
low  content  of  moisture,  the  air  before  it  enters  the  ordinary 
refrigerator  is  brought  into  direct  contact  with  a  stream 
of  artificially  cooled  water.  The  apparatus  consists  of 
two  parts,  the  cooling  tower  and  the  refrigerating  building. 
The  air  is  passed  into  the  bottom  of  the  cooling  towi  r 
by  means  of  a  vertical  conduit  extending  down  the  outside 
of  the  building,  being  exposed  in  its  passage  to  a  preliminary 
spraying,  which  removes  its  coarser  impurities  and  cools 
it  slightly.  The  spray  is  obtained  from  an  overflow 
in  the  cooling  tower.  The  air  as  it  enters  the  four  chambers 
of  the  tower,  is  forced  upwards  by  means  of  fans  and  comes 
into  contact  with  the  water  or  brine,  trickling  downwards. 
The  water  or  brine  in  the  supply  reservoir  is  cooled  to  a 
temperature  of  35°  F.  by  means  of  the  coils  of  an  ammonia 
condenser  which  pass  through  it.  In  this  way  the  air 
will  leave  the  cooling  tower  and  enter  the  refrigerating 
building  at  a  temperature  of  about  40°  F.  and  will  contain 
a  maximum  of  3  grains  of  moisture  per  cubic  foot.  The 
water  as  it  reaches  the  bottom  of  the  tower  is  pumped 
up  again  into  the  reservoir,  the  additional  volume,  obtained 
by  the  continuous  abstraction  of  moisture  from  the  air, 
being  removed  by  means  of  an  overflow.  Means  are 
provided  for  admitting  the  air  directly  to  the  refrigerating 
building  during  the  winter  months,  when  the  amount 
of  moisture  in  the  atmosphere  is  small. — C.  A.  W. 

Drying  air  [for  metallurgical  purposes].     J.   Gayley,  New 
York.     Eng.  Pat.  13,558,  June  9,  1909. 

In'  the  process  of  drying  air  by  refrigeration,  the  snow  and 
ice  deposited  on  the  refrigerating  coils  are  periodically 
thawed  by  allowing  water  to  flow  over  the  coils,  the  thawing 
water  being  afterwards  fed  to  an  ammonia  condenser 
or  to  some  other  device  in  which  its  low  temperature 
is  utilised.  A  part  or  the  whole  of  the  liquid  may  be  again 
used  for  thawing. — A.  T.  L. 

Sulphur  ores  ;   Smelting  .     R.  Fleming,  Swampscott, 

Mass.,  Assignor  to  General   Electrio   Co.,    New  York. 
U.S.  Pat.  945,926,  Jan.  11,  1910. 

The  ore  is  melted  by  any  means  whatever  and  afterwards 
maintained  in  fusion  by  electrical  means  in  an  enclosed 
furnace.  In  this  condition  and  while  out  of  communication 
with  the  atmosphere,  it  is  subjected  to  the  action  of  currents 
of  air  and  steam,  or  steam  alone,  which  are  forced  through 
the  molten  mass.  The  resulting  vapours  are  collected 
and  condensed  in  cooled  receivers. — C.  A.  W. 

Electrolyte  and  method  of  electro-depesiting  copper.  E. 
F.  Kern,  Knoxville,  Tenn.,  Assignor  to  P.  S.  Brown, 
New  York.     U.S.  Pat.  940,903,  Jan.  18,  1910. 

The  electrolyte  consists  of  a  solution  containing  copper 
fluosilicate,  ammonium  fluosilicate,  and  ammonium 
fluoride.— B.  N. 
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sxample,  anodes  of  iron  may  !»■  employed,  the  di  p     < 

in  1 1,,  pre  in.'  oi  .i  salt  of  the  metal 
tn  be  deposited.  Or,  the  soluble  anode  may  consist  of 
.1  metal,  so  that  the  product  formed  at  the  anode,  in  a 
luitli  i.i  pi  iate  salt,  conti  ibutes  to  the  foi 

mi  the  cathode  of  a  determined  alloy,  the  action   being 
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Spring   for    timepiecee,     \\.     v.     liolton,  CharlotUnlniL:. 

nor  to  Siemens  und  Halske  A.-G.,  Berlin. 

I   B.  Pate.  046,993,  947,146,  and  047,147,  Jan.  18,  l'JIO. 

ring  may  be  composed  of  pure  tantalum  or  of  a 
tantalum  alloy.  In  the  latter  case,  the  alloy  may  contain, 
in  addition  to  the  other  elements,  a  hardening  agent 
having  an  atomic  weight   of  less  than  30;  or  it  may  be 

•  d    of    tantalum    and  a    hardening    agent    alone. 

.  it  may  contain  tantalum  and  a  member  of  the 
iron  group,  alone  or  in  combination  with  other  components. 

— C.  A.  \\. 

Furnace  ;  Electric   -  — .     Weetdeutsche  Thomaspho-ph at 
Werke,  Ges.m.b.H.      Second    Addition,  dated  Juno  4, 
1009  (under   Int.  Corn-..   June  10,    190S).   to     Fr.     Pat. 
388,608,  March  28,  1908  (this  J.,  I90S,  94S  and  1026). 

With  a  continuous  current,  employing  a  system  of  three 
conductors,  the  intermediate  conductor  is  connected 
separately  by  two  wires  with  the  electrodes  passing  through 
the  base  of  the  furnace.  If  an  alternating  current,  mono- 
phase or  triphase,  is  employed,  the  nodal  point  of  the 
dynamo  is  untied,  and  the  extremities  connected  separately 
with  the  electrodes  passing  through  the  base  of  the  furnace, 
thus  transferring  the  neutral  point  into  the  bath  itself. 
In  order  to  increase  the  heating  effect  in  the  metallic  bath, 
a  transformer  is  connected  with  the  electrodes  of  the  base, 
or  is  tixed  on  them,  thus  transforming  the  current  brought 
to  the  metallic  bath  by  the  electrodes  of  tho  base  to  any 
required  intensity.  Instead  of  tho  electrodes  at  the  base 
being  in  direct  contact  with  the  metal  of  the  bath,  they 
may  be  covered  with  a  refractory  material,  which  is  non- 
conducting when  cold,  and  this,  acting  first  as  a  resistance 
material,  is  brought  to  incandescence,  afterwards  trans- 
mitting and  conducting  the  current  to  the  bath  of  metal. 

— B.  X. 

Electric  induction  furnaces;  Starting for  metallurgical 

use.         Kbchling'sche    Eiscn-    und    Stahlwcrko    Ges. 

m.b.  H.,  J.  Schoenawa.  and  W.  Kodenhauser.     Fr.  Pat. 

404,571,  June  30,   1909.     Under  Int.   Conv.,  Dec.  23, 

1908. 
The  electric  induction  furnace  is  started  by  using  closed 
heating  rings  as  the  secondary,  the  rings  being  embedded 
in  a  metallic  filling  of  the  same  melting  point,  or  preferably 
of  lower  melting  point  than  the  rin^~  themselves. — B.  N. 

Gas  of  high  calorific  value  [from  the  gases  escaping  from 

Bessemer  converter*]  /  Process  for  obtaining .     J.  I. 

Bronn.     Ger.  Pat.  216,302,  Feb.  lti,  1909. 

In  order  to  obtain  a  gas  of  relatively  high  calorific  value, 
only  that  portion  of  the  gases  escaping  from  a  Bessemer 
converter,  is  collected,  which  is  produced  during  the 
combustion  of  the  carbon  contained  in  the  charge,  that  is 
the  gas  produced  during  the  middle  stage  of  the  blowing. 

— A.  S. 

Xickel ;    Process   for   the    manufacture  of     pure .     La 

Societe  Electro-Metallurgique  Franchise,  Froges,  France. 
Eng.  Pat.  14,046,  June  26,  1909.  Under  Int.  Conv., 
June  27,  1908. 

See  Fr.  Pat.  400,010  of  1908  ;  this  J.,  1900,  1090.— T.  F.  B.    I 


Electric  furnaces  for  the  treatment  of  gatei  t>y  means  ol  /lame 

arcs.    Salt*  tcj       re  Industrie-i 

In       Pat    19,466,  Aug.  24,   1909.     Under  Int. 

Co.,  1908. 

SEEGcr.  Pat  216,090  of  1008;  this  J.,  1909,  1317.— T.  W.  B. 

Copper-matte  converter,     r.  A    C.  Smitl 

Reissue  No.  13,080,  Jan.  26,  L910,  oi  I  42,676, 

I  li    .   7,   1909. 
M  ,    this  J.,  1910,  94.— T.  F.  B. 

'.,!  ,, ,.,/  lh  like  ;  Apixirutus  for  manufacturing . 

L  Cure,  Fuerth,  Germany.     U.S.  Pat,  946,676,  Jan.  18, 
1910. 
See  Eng.  Pat.  28,081  of  1908  ;  this  J.,  1009,  608.— T.  F.  B- 

Zinc  oxide ;  Process  for  the  preparation  of for  reduc- 
tion. H.  Pape,  Hamburg,  Germany.  U.S.  Pat.  947,399, 
Jan.  26,   1910. 

See  Fr.  Pat.  400,547  of  1909  ;  this  J.,  1909,  1044.— T.  F.  B. 


XL— ELECTRO-CHEMISTRY. 

Protection  of   underground  pipes  from  electrolysis.     Ganz. 
.See  I. 

Patents. 

Electrolytic  cells  [of  the  aluminium  type] ;    [Electrolyte  for 

US,   in  ].     The  British  Thomson-Houston  Co.,  Ltd., 

London.     From    General    Electric    Co.,    Schenectady, 
Now  York.     Eng.  Pat.  6872,  Mar.  22,  1909. 

WHEN  an  electrolytic  cell  of  the  aluminium  typo,  contain- 
ing a  solution  of  a  borate  as  electrolyte,  has  been  in  con- 
tinuous operation  for  some  time,  an  objectionable  deposit 
is  liable  to  be  formed  on  tho  plate.  In  the  present  inven- 
tion, the  growth  of  this  deposit  is  in  great  part  suppressed, 
and  its  injurious  effects  are  reduced,  by  the  addition  of 
tartrates  to  the  electrolyte;  this  also  improves  the  char- 
acter of  the  film,  in  cutting  down  the  leakage  current  and 
in  raising  its  critical  or  breakdown  voltage,  besides  reducing 
the  resistance  of  the  electrolyte.  Tho  solution  may  be  made 
by  mixing  6  parts  of  boric  acid  and  1  part  of  tartaric 
a."  i.l  and  then  approximately  neutralising  the  mixture 
with  ammonia  or  other  alkali;  or  a  tetraborate  may  be 
used  instead  of  boric  acid.  In  some  cases,  it  is  pre*  tied 
to  add  also  about  10  per  cent,  of  glycerin,  and,  in  a, 
modification  of  tho  invention,  tho  acidity  thus  produced 
is  neutralised  or  partly  neutralised  by  again  adding 
alkali. — F.  Sodn. 

Electrolytic  cell.     J.    L.   K.   llayden,  Schenectadv.   N.Y., 

Assignoi  t ineral  Electric  Co.,  New  York.     U.S.  Pat. 

946,040,  Jan.  11,  1910. 
Tiik  cell  comprises  a  vessel  containing  a  layer  of  heavy 
non-conducting  liquid,  and  above  this  a  lighter  layer  of 
electrolyte.  Terminals  project  from  the  base  of  the  cell 
into,  and  are  submerged  by,  the  layer  of  heavy  liquid, 
the  electrodes  being  electrically  connected  to,  and  mounted 
on,  the  terminals  so  as  to  project  above  the  heavy  liquid 
into  tho  electrolyte. — B.  X. 

Storage  batten,.  T.  A.  Edison,  Orange  N.J.,  Assignor  to 
Edison  Storage  Battery  Co.,  West  Orange,  X.J.  U.b. 
Pat.  946,540,  Jan.  18,  1910. 
Tub  active  material  for  alkalino  storage  batteries  is 
impregnated  with  an  oxygen  compound  of  bismuth,  by 
first  soaking  the  mass  in  a  solution  of  a  bismuth  salt, 
then  subjecting  the  material  to  centrifugal  action,  and 
.it,  rwards  drviug.  The  dried  mass  is  then  heated  in  a 
caustic  alkali  solution,  and  finally  washed  to  remove  the 
excess  of  alkali.- — B.  X. 
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Electric    charges  :     Effecting    interchange    of betut I n 

solid   conductors  and  gases.      F.  G.  Cottrell,  Berkeley, 

CaL,                   I  ■  International  Precipitation  Oo.,  San 

Eranoisoo,  Cal  D.S.   Pat.  945,917,  Jan.  11,  1910. 

Tub  process  relates  to  a  method  of  effecting  the  inter- 
change of  electric,  charges  bet*  iiied  solid  con- 
ductors and  ga  being  brought  into  contaot  with 
each  other  at  a  irfilaments 
which  forms  part  of  the  solid  conductor.  A  difference  of 
potential  is  maintained  between  the  solid  conductor  and 
the  body  of  gas. — B.  X. 

Electrolytic  apparatus  with  liquid  anode.  Schott  und  Gen. 
Fr.  Fat.  404,332,  June  23,  1909.  Under  Int.  Cony., 
June  26, 

The  invention  relate-  to  a  form  of  apparatus  in  which  a 
liquid  anode,  such  as  -  employed,  and  in  which 

the  metal  is  transferred  to  the  cathode  as  in  certain  typi  - 
of  electric  meters.  A  solid  body  is  fixed  either  above  the 
anode  in  the  electrolyte,  or  immersed  in  the  bath  of  the 
anode  ;  or  the  body  may  be  fixed,  or  allowed  to  float  freely, 
between  the  two  liquids.  The  body  prevents  the  dis- 
placement of  tl»  liquid  anode,  thus  preventing  the  metal 
from  being  projected  out  of  the  bath  by  vibration. — B.  X. 


Furnace  with  electric  heating.  W.  C.  Heraeus.  Fr.  Pat. 
404.309,  June  24,  1909.  Under  Int.  Conv..  Dec.  9, 
19*18. 

The  furnace  is  heated  by  means  of  a  platinum  wire,  which 
is  rolled  in  spirals,  the  latter  being  pressed  closely  together, 
and  the  whole  completely  buried  in  the  layer  forming  the 
refractory  mass  of  the  furnace. — B.  X. 


Furnaces ;    Electric with    high     output.     R.     Catani. 

Fr.    Pat.   404,684,   June   18,   1909.     Under  Int.   Conv.. 
Dec.  28,  1908. 

The  furnace  is  provided  with  prismatic  electrodes,  fed  by 
one  or  more  electric  currents,  which  may  be  either  con- 
tinuous or  alternating,  monophase  or  polyphase,  the 
currents  being  brought  to  the  furnace  by  means  of  hollow- 
prismatic  conductors  cooled  by  a  convenient  fluid.  From 
the  conductors,  the  currents  pass  either  directly  to  the 
electrodes,  with  or  without  the  interposition  of  a  con- 
ducting plastic  medium,  or  indirectly  to  an  electrode- 
holder  of  prismatic  form,  sliding  contact  being  made  by 
means  of  plane  surfaces.  Suitable  mechanism  is  arranged 
for  pressing  two  or  three  prismatic  conductors  against 
one  or  two  groups  of  prismatic  electrodes,  or  five  prismatic 
conductors  may  be  similarly  employed  for  three  groups  of 
prismatic  electrodes. — B.  X. 

Electrolytic    apparatus    having    a    liquid    anode.     Schott 
und  G  !  Germany.     Eng.  Pat.  14.288,  June  IS, 

1909.      Under  Int.   Conv'.,  June  26,    1908. 

See  Fr.  Pat.  404,332  of  1909 ;    preceding.— T.  F.  B. 

Batteries  ;     Primary .      \V.    A.    F.    Blecck.     Fr.    Pat. 

I"  ",.077,  July  15,  1909. 
See  Eng.  Pat.  15,194  of  1909  ;  this  J.,  1909,  1144.— T.  F.  B. 

Electric  incandescent  metal  filament  lamps.     Ene.  Pat    14° 
See  IIb. 


Electrodes   /or   arc   lamps.     Eng.    Pats.    8150   and    8151. 
See  IIb. 


Graphite    conductors    \jor    electric    incandescence    lamps']. 
Addition  to  Fr.  Pat.  380,378.     See  IIb. 


Manufacture  of  oxides  of  nitrogen  by  means  oi  the  electric 
arc.     Fr.  Pat.  404,230.     Sec  VII. 


XII.— FATS^;    OILS  ;    WAXES. 

Japan  wax;    Vnsaponifiable  matter  of .     11.  Matthea 

and  YY.   Eeintz£  Arch.  Pharm.,   1000.  247,  650-   657. 

The  Japan  wax  examined  yielded  0-0S  per  cent,  of  amor- 
phous semi-solid  unsaponifiable  matter.  Tin-  was  fount 
to  consist  o)  the  following  substances:  (1),  About  (io  per 
cent,  of  a  liquid  unsaturated  body  containing  oxygen; 
(2),  myricy]  alcohol  :  (3),  a  phytosterol  containing  a  double 
linkage  in  its  molecule,  and  melting  at  139°  C.  ;  (4),  ceryl 
alcohol  :  (5),  a  saturated  alcohol,  probably  C19H40O, 
melting  at    65     C-    C  A.  M, 

Murium  capUata  ,-    Oil  of  seeds  of  .     W.  P.  H.  van 

den  Driesserj  Mareeuw.     Pharm.  YVeekblad,    1909,    46, 
881.  Apoth.-Zcit.,  1990,  24„  886. 

The  seeds  of  the  cow-itch  bean,  Mucuna  capitata,  contain 
an  alkaloid,  a  tannin,  and  a  fixed  oil  haying  the  following 
characters:  Sp.  gr.,  0-S65  at  100°/15°C.  ;  solidifying  pt., 
3-5°  C.  ;  m.  pt.,  16°  C.  ;  acid  value,  6-7  ;  ester  value,  171-5  ; 
iodine  value.  104;  Reichert-Meissl  value,  0-77;  titre 
test,  37°  C.  The  fatty  acids  are  composed  of  palmitic, 
stearic,  and  probably  oleic  acids. — J.  O.  B. 

Fats   and   oils  ;    A    critical   study  of  the  natural  changes 

occurring    in    .     J.     S.    Hepburn.     Seventh    Int. 

Congr.  Appl.  Chem.,  London.  1909.  J.  Franklin  Inst., 
1909,  168,  365—384,  421^56;  1910,  169,  23—54. 
A  review  of  the  various  researches  concerning  the  natural 
changes  in  fats  and  oils,  and  a  resume  of  the  views  of 
different  investigators  with  respect  to  the  causes  of  these 
changes. — A.  S. 

Oil  mixtures  ;    A   comparison  of  the  calculated  and  deter- 
mined valves  for  the  specific  temperature  reactions  of 

with  sulphuric  acid.     W.  H.  Boynton  and  H.  C.  Sherman. 
School  of  Mines  Quart.,  1909,  31,  64—66. 

Experiments  on  mixtures  of  fatty  oils  with  mineral  oils 
and  with  each  other,  showed  that  the  specific  temperature 
reaction  with  sulphuric  acid  did  not,  as  a  rule,  differ 
materially  from  the  calculated  value  in  the  case  of  a  mixture 
of  two  fatty  oils  (where  differences  were  observed,  the 
experimental  value  was  lower  than  the  calculated  ono),  but 
was  invariably  higher  in  the  case  of  mixtures  of  fatty  and 
mineral  oils. — A.  S. 

Glycerin  ;    Coefficient  of  expansion  of .     A.  M.  Comey 

and  C.  F.  Backus.      J.  Ind.  Eng.  Chem.,  1910,  2,  11—16. 

From  the  results  of  a  series  of  determinations,  at  15-5°, 
20°,  25°,  and  30°  C.  respectively,  with  12  samples  of  glycerin 
of  sp.  gr.  ranging  from  1-25405  to  1-20418  at  15-5°/15-5°  C, 
the  authors  give  the  coefficient  of  expansion  of  glycerin 
as  000061  at  20°  C,  0-000615  at  25°  C,  and  000062  at 
30°  C— A.  S. 

Use  of  antipyrine  for  determining  the  iodine  value  of  fatty 
and  essential  oils.     Borde.     See  XXIII. 


Hops ;    The  fat  [fatty  oil]  of . 

See  XVIII. 


Briant  and  Hannan. 


Patents. 

Oils ;     Metlwd   of   converting   into   viscous   products 

and  tlieir  use  in  the  manufacture  of  lubricating  oils.     A. 
de  Homptinne.     Fr.  Pat.  440,843,  July  7,  1909. 

Veoetable  or  animal  oils  are  rendered  viscous  by  being 
subjected  to  (he  action  of  an  electric  current  in  an  atmos- 
phere of  any  gas  or  in  a  partial  vacuum.  Oils  thus  poly- 
merised  do  nof  solidify  when  chilled,  and,  on  the  other 
hand,  only   become  slowly   fluid   when  heated. — C.  A.  M. 

Oils,    fats,    etc.;     Emulsification    of    .     The    Arahol 

Manufacturing  Co.     Fr.  Pat.  404,959,  June  22,  1909. 

Oils,  fats,  etc.,  are  intimately  mixed  with  a  viscous 
vegetable  substance  [e.g.,  marine  algse,  etc.)  previously 
soaked  in  a  suitable  quantity  of  water,  to  which  has  beer 
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XIII.     PAINTS  ;      PIGMENTS ;      VARNISHES  ; 
RESINS. 

I'm  i 

I  and  other  materials  ;  Mills  fur  grinding .     F.  \V. 

Follows,  Gorton.     Eng.    Pat.  6151,   Max.   ::.    1909 

instructing  paint  mills  "t  the  type  in  which  the  1" 
ne  "i"  grindii  ici    is  capable  of  being  raised  and 

adjust  ds  ili'-  upper  "1111,111'.  claim  is  made  i 

ii  d  drn  ing  shaft.     Tins  is  pro- 
vided with  a  I""--  ih:. .mi;  an  external  screw  thread)  and 
wiili  a  worm  wlnr!.  which  are  constructed  in  one  p 
The  boss,  turning  within  a  fixed  bearii  ded  with  an 

internal  sci  ot   1'  wit-    the  shaft   and   the  lower 

grinding  Burfa         G   inected  with  the  lower  part  of  the 
gearing  wheel  having  a  fixed  key 
sliding  in  a  Blot  shaft,  which  can  thus  be  raised 

or  lowered  without  disturbing  the  bevel  wheel. — ('.  A.  M. 

Ferric    oxidt    [pigment};    Manufacture   of .     J.    Gill, 

Pendleton,  Lanes.     Eng.  Pat.  5618,  Mar.  9.  1909. 
t;  >i.\  inisers'  or  win-  drawi  liquor,  or  other  liquor 

lining  ferrous  chloride,  is  treated  with  calcium  ear- 
bonate  <:i<m  lb.  t"  every  100  galls.  of  liquor  of  00°  Tw.), 
and  a  mixture  of  carbon  dioxide  and  air.  m  approximately 
equal  volumes,  at  a  ]  I  20—30  lb.  per  sq.  in.,  is 

blown  through  the  material  until  marly  all  the  iron  has 
hi'ii  precipitated  as  ferrous  carbonate  and  sul   equ 
oxidised  to  ferrio   hydroxide;    the  temperature  is  main- 
tained at  about  180    !'..  and  the  process  requires  about  4 
hours.     The  re. !  consists  of  an  enclosed  steam- 

jacketed  pan.   provided   with    an    agitator,  and  having  a 
i  false  bottom,  through  which  the  gases  are  made 
to  enter ;  a  pipe  at  the  top  carries  the  spent  air  and  gas  to 
imilar   vessel,  or  to  a  condenser,   for  the  oon- 

den-  i :    winch    tli-  e    pumped 

ii  into  the  original  vessel.  Manganese,  if  present,  ie 
converted  into  chloride  by  treating  the  precipitated 
hydroxide  with  hydrochloric  acid  ;  the  solution  is  then 
decanted  fot  use  in  the  manufacture  of  siennas  and  umbers, 
and  tlie  residual  ferric  hydroxide  is  washed,  dried,  and 
calcined.  \  product  containing  97— 98  peri  int.  ..i  fi 
oxide  is  obtained.—  K.  Sodn. 

Zinc  white;    Manufacture  of .     E.  Leriche.     Fr.  Pat. 

404,840,  July  7,   1909. 

The  zinc  is  dissolved  in  dilute  sulphuric  acid  and  then 
ni  the  Bolution  by  means  of  sodium 
hydroxide,  whilst  the  filtrate  is  subsequently  electrolysed 
to  recover  economically  the  acid  and  the  alkali.  The 
solution   of   rot  e   may    he   purified    before   pre- 

cipitation of  the  7.IH  oxide:  (a),  by  eliminating  the  iron 
by  the  addition  of  a  "  milk  "  of  zinc  oxide  ;  (6),  by  i  lei  I  ro- 
lytic  ii  cipitation  of  copper,  manganese,  silver,  etc,  . 
whUst   magnesia  may  he  removed  (after  precipitation  of 
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I    E  i  126,  -I'll.   I  I.   1910. 

ed  with  at 

"la-h.  and  i he  mixtun 
hot,  wii'i  .1     uitabli    pi    ,  of  hot  boiled  1  i 

oil.  until  an  oily  liquid  i-  obtaim 

may  be  thinned  with  oil  of  turpentine.     Special  claim  is 
made  Imi   a  p"  i  itaini  d  m  this  v. 

of  standi  iing  1   lb.  ' 

oz.  of  the 
alkali),  and  10  galls    of  boiled  linseed  oil.—  <-'.  A.  M. 

ted  and  similar  oils  ;  Process  and  <  din:/ 

[boiling] .    A.  Genthe.     Fr.  Pat.  405,074,  July  16, 

1909.     Dndi  i    Int.  Conv.,  dan.  28,   1909. 
Tin    object   '  ,   ili'    process  is  to  produce  a  thickened  oil 
suitable  for  use  in   printers'   ink.  etc.     For  this  purpose 
linseed  oil  is  heated  in  a  vessel  provided   with  a  cover  in 
which  are  arrangi  d  a  numbei         ■    i  or  conden 

in  conni  >  I  i"ii  with  a  eold-w.it'  I 

the  lower  part   o)   tin    cover.     Vols         matters  given  off 

by  the  heated  oil  a'  I  on  these  plates  and  flow 

.::.i'  bo!  om  of  the  cover,  whence  they  are 

removed  through  a  siphon  tube.     Before  the  ml  is  heated, 

the  air  in  the  v 1  is  replaced  I  dii  ride  0]   - 

inert  gas,  the  tube  for  introducing  thi  •       bingnearly 

to  the  bottom  of  the  vessel.     The  current  of  gs 

the  heating,  and  the  gas  collecting  in  the 
1. 1  !  be  vessel  i    n  ne  sed  with  thi 

i  laced    in   a   wide   tithe,   the   lower  end   of   wl  ii 

helnw  the  surface  of  the  oil.     A  trapped  outlet  is  provided 
in  the  cover  for  the  i  -<  api   of  the  i  \eess  of  gas. — W.  P.  S. 

Preservative  coating  compositions.  P.  A.  Newton.  London. 
Prom  Parbenfaor.  vorm.  I'.  Bayet  und  Co  .  Elberfeld, 
Germany.     Eng.  Pat.   10,073,  April  28,   1909. 

See  Fr.  Pat.  403.103  of  1909  ;  this  .1.,  1910,  33.— T.  F.  E. 

Inks.     R.    W.    Hoehstetter.     Fr.    Pat.    405,048,    July    13, 

1909. 

See  U.S.  Pats.  92S.450  and  928.915  of  1909  ;  this  J.,  1909, 
S79  and  880.— T.  F.  B. 


XIV.— INDIA-RUBBER  ;    GUTTAPERCHA. 

Rubber  for  electrical  uorl; ;  Tin  testing  of .    A.  S<  hwartz. 

Electrician.  1910,  64,  585— 588,  629—632, 

The  author  desi  ribes  a  machine  by  n  ich  he  has 
i,  ;id  rubber  mechanically  in  tension  bj  hysteresis 
method-,  and  shows  how  the  quality  of  the  material  may 
be  discriminated.  The  strip  of  rubber  t  ed  is 
fixed  in  grips  and  supported  in  the  machine  by  the  side 
of  the  load-measuring  spring.  The  free  ends  of  the 
piece  and  spring  are  connected  to  the  ends  of  a  cord 
ng  over  a  "  floating  "  pulley,  the  movement  of  which 
l.\  means  of  a  Bcrew,  hydraulic  cylinder,  or  by  a  water- 
loading  device,  determines  the  rate  of  loading  and  exten- 
sion.    The  end  of  the  test-pi '"I   by  a  cord 

with.  rding  pencil  moving  over  a  chart   paper, 

movement  of    which  at  right  angles  to  that  of  the  pencil, 
is  controlled   by   a   similar  cord   attached   to   ti 
The    autographic    diagram    obtained  '-ion    and 

retraction  of  the  test  lown  in  the  figure  ;   OB  is 

the  extension,   and  BC  the    retraction-curve.     The    area 
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of  the  loop.  OBD.  is  a  measure  of  the  energy  absorbed 

or   the   hysteresis   of   the   material.      The   form   of   these 

iraoteristic  for  a  particular  quality  of  rubber. 


O  D 


.Extension 


With    high-grade    correctly    vulcanised    rubbers,    stage    2 

is  large,   and   stages   1   and  3  small  ;     with   hard  rubbers, 

1   is  large,  and  stages  2  and  3  small  or  suppressed. 

The  loops  obtained   with  different    specimens  of    homo- 

ius  materia]  are  characteristic  of  it,  provided  that, 
in  the  case  of  newly-made  material,  the  specimens  are 
of  the  same  age.  The  variations  in  the  diagram  through 
variations  in  laboratory  temperature  are  small,  and  the 
rate  of  working  of  the  machine  is  not  of  much  consequence. 
The  author  confirms  for  pure  rubber,  the  results  of  Stevart, 
that  for  a  given  extension,  the  load  is  proportional  to  the 
cross-sectional  area  of  the  test-piece.  With  test-pieees 
varying  in  length  from  1  to  5  inches  and  with  varying 
times  of  vulcanisation,  using  a  mixing  containing  88  per 
cent,  of  Para  rubber,  and  a  200  per  cent,  extension,  the 
work  done  in  extension,  retraction,  and  in  the  rubber  itself, 
is  proportional  to  the  length  of  the  specimen  multiplied 
bv  a  coefficient  proportional  to  the  time  of  vulcanisation. 
Bv  making  a  series  of  successive  extensions  and  retractions 
to  limits  of  maximum  extension  or  loading,  the  areas 
of  the  loops  obtained  approach  a  constant  value.  The 
rate  of  increase  of  extension  with  each  cycle,  after  the 
first,  follows  a  logarithmic  law. 

Extension  =  a  -\-  b  log.  number  of  cycles. 
Four     cycles     are     sufficient     to    obtain    the    character- 

.  a  and  b,  representing  the  power  of  recovery 
of    the    rubber.      A    series    of    constant    extension-time 

-  at  temperatures  of  150°  to  200°  F.  showed  that 
high-grade  rubber  deteriorates  less  rapidly  than  low- 
grade  rubber,  except  at  200°  F.,  when  the  rate  for  all  the 

imens  was  about  the  same.  The  decrease  in  tension 
was  least  for  the  correctly  vulcanised  specimens.  With 
the  constant   load-time  test,  the  formula  is  extension    = 

b  ley;,  time,  and  the  value  of  «  and  b  arc  characteristics 
of  a  given  mixing.  The  author  considers  that  the  use 
of  the  hysteresis  machine  should  lead  to  reliable  physical 

-  which  would  ensure  the  use  in  a  mixing,  of  a  given 
jiercentage  of  rubber  of  definite  quality  and  the  restriction 
of  the  employment  of  recovered  rubber  and  substitutes  ; 
and  would  give  indications  of  the  degree  of  vulcanisation 
and  the  character  of  the  mineral  filling. — J.  W.  H. 

Rubber  goods  ;    Determination  of  vermilion  and  oj  "golden 

ide"    of   antimony   in   .     F.    Frank   and   K. 

Birkner.     Chem.-Zeit.,    1910,    34,   49—50.     (Sec  this 
J.,  1909,  614.) 

0-5  grm.  of  the  rubber  or  ebonite,  containing  antimony 
sulphide  or  vermilion,  or  both,  is  roughly  comminuted, 
and  introduced  into  a  round-bottomed  flask  of    100 — 150 
capacity.       I"  grins,  of  a  ulphate  are 

added,  and  then  10  c.c.  of  fuming  nitric-  acid  (sp.  gr,  1-5). 
After  a  few  minutes,  the  flask  i~  gently  heati  d  on  a  sand- 
bath  until  the  vigorous  evolui  i  at  an  end. 
Should  any  particles  of  red  mineral  matter  or  of  car- 
bonised organic  substance  remain,  n  further  quantity  of 
ammonium  persulphate  (2 — 3  grms.)  should  bi  added 
gradually  in  the  form  of  crystals  during  a  space  of  10  to  15 
minutes.      If  any  nitric  acid  remains,  this  is  driven  off 


by  heat,  when  a  clear  colourless  melt  is  obtained.  Exees- 
sne  heating  should  be  avoided.  The  mass  is  allowed  t.. 
cool,  and  as  soon  as  it  begins  to  crystallise,  10  c.c.  of 
hydrochloric  and  i<|>.  gr.  1-124)  are  added,  and  the  solution 
diluted  with  warm  water.  The  insoluble  mineral  r  sic 
is  filtered  off,  and  the  antimony  and  mercury  estimated  in 
the  filtrate  as  sulphide  or  oxide.  For  technical  purposes- 
the  two  sulphides  maj  be  precipitated  together,  freed 
from  toe  sulphur,  weighed,  the  antimony  dissolved  out 
b]  polysulpbide,  and  the  residual  mercury  sulphide  freed 
from  sulphur  by  extraction,  and  weighed.  The  pro- 
portions Lf:\en  of  nitric  acicl  and  ammonium  persulphate 
should  be  adhered  to,  as  they  have  1  esn  found  in  practice 
to  be  the  most  suitable. — E.  \V.  L. 

Tackiness  in  Quayuh  rubber.     C.  F.  Fox.     India  Rubber 

J.,  1910,  39,  108d— 111. 
GvaycXE  rubber  i-  much  subject  to  "  tackiness."  With. 
mechanically  prepared  Guayule,  much  of  the  trouble 
is  no  doubt  clue  to  excessive  nulling.  With  the  chemically- 
prepared  product,  however,  this  factor  is  eliminated, 
as  also,  one  would  suppose,  the  possibility  of  bacterial 
action.  Moreover  the  rubber  is  dried  in  a  cool  dark  place,, 
thus  eliminating  the  effect  of  heat  and  light.  Guayule 
may  become  either  "  tacky  "  or  "  clammy."  in  the 
former  case  the  rubber  becomes  soft  and  sticky  locally, 
the  trouble  finally  spreading.  In  "clammy"  samples 
the  lubber  becomes  covered  with  a  pellicle  similar  to  that 
which  forms  on  linseed  oil.  The  author  suggests  that  the- 
stability  of  the  rubber  may  depend  upon  the  age  and 
condition  of  the  plants  from  which  it  is  obtained.  Old 
shrubs  (which  contain  a  low  percentage  of  moisture), 
have  a  tendency  to  give  sticky  samples,  possibly  owing 
to  the  action  of  air  or  light,  or  both,  on  the  partly  dried 
shrub. E.  W.  L. 

Rubber    resins.     F.    W.    Hinriehsen    and    J.    Marcusson. 
Z.  angew.    Chem.,    1910,    23,    49—52. 

The   authors    have     studied,    for     purposes     of    further 
characterisation,    the   following    properties   of   the   resins 
obtained   from   a  number  of  different   crude   rubbers  : — 
(1),    optical    activity;      (2),    behaviour    towards    alkalis ;. 
(3),    iodine    value.     (1)  Optical    activity.     Of    the    resins- 
examined,  only  those  derived  from  Hevea  rubbers  (Para 
and    Ceylon    rubbers)    were    devoid    of    optical    activity. 
The  mean  values  obtained  for  the  specific   totation,   [ajj>, 
in  the  case  of  the  other  rubber  resins  were  as  follows  : — 
Upper  Congo,   +13°;    llanaos,   +17-5°;    Peru,   +30-3°; 
Dead     Borneo,     +50-1°;      Padang,     +29-4°;      Guayule, 
-f  12-5°  ;    Guayule    (another    sample),    -f  15-1°  ;     Kassai, 
+29-8°  ;  Kickxia,  +32-9°  ;   balata,  +27-5°  ;  guttapercha. 
+  46-7c.     In    order    to    ascertain    whether    the    specific 
rotation    of    these    resins   is   affected    by    vulcanisation, 
samples  of  vulcanised  rubbers  were  extracted  with  acetone 
and    the    extracted    resins    examined    polarimetrically   in 
benzene    solution,    with   the   follow  ing   results  : — Ceylon, 
[a]p  =  0;     Para,  0°  ;      Equateur,  +7-1°;    Soudan  sheets, 
+  17-lc  ;    Guayule,   +7-1°.     The  low    value  obtained  for 
Guayule   resin    may   possibly    be   explained    by   the   fact 
that  the  total  weight  of  extract,  which  includes  some  free 
sulphur,  was  taken  as  the  weight  of  the  resin  for  the  purpose 
of    calculating    [a]n.      A    vulcanised    sample    of    Kassai 
rubber  was  also  found  to  yield  an  optically  inactive  acetone 
extract.     Hence  as  far  as  the  authors'   experiments  have 
proceeded,  although  it  is  not  possible  to  conclude  from  the 
opt  ic  al  inacth  ity  of  its  resins  that  a  given  sample  of  rubber 
consists  of  pure  Para,  it  nevertheless  follows  that  unless 
the  resins  of  a  given  rubber  are  optically  inactive,  that 
rubber    is    not    pure    Para    (or    Ceylon).     (2)  Behaviour 
towards   alkalis.     The  following  percentages  of   the  res- 
pective 1 1 1 1 1 1  ■  i    resins  were  found  to  be  insoluble  in  AT/2 
alcoholic  potash: — Dead    Borneo.    100-0;    Kassai,  92-6 ; 
Padang,   90-2;     Guaynle,   78-2  j     Kickxia,   74-0;    Congo, 
56-6;     Ceylon,    20-8;     Para,     15-0  :     guttapercha,    83-6. 
ll  will  be  noted  that  I  hose  n  sins  with  high  optical  activity. 
contain  a  large  proportion  ol  nnsaponinable  constituents. 
The   authors  therefore   isolated   the   unsaponifiable  con- 
stituents and  determined   their  specific  rotations.     They 
found,   as   expected,    that   the   values   obtained   were,   in 
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fral,   much   higher  than  those  ol  the  original   resins. 
he  mean  \  ilu<     ol     i  Id  wen    as  fol  Oej  Ion  and 

U   id     Borneo,        19-9   ;      Es     u,        34 
Padang,     '  10-1    .    i  luayulo,     |  27-9   .    Go  >>•  i 

■ami  i  fticloria,         17-6         Up] ngo, 

iO-fl       The  apparent  exci  ption 
,    iy  bo  explained  bj  onae 

.1.  iti tator  i thi     •  sin, 

due  to  imperfect   trashing  of  the  rubbei      The  two  sets 

of  results  show    thai    the  alkali-soluble  constituents  are 

tically  inactivo ;    this  facl  was  del  d  directly 

m    ili,    cs  i     of     the   guttapercha    resins.     The   authors 

therefore  distinguish  between  t»"  types  of  rubber  resin: — 

i,i),  thi  ii'-'  the  caoutchouc   globules   in  tho 

latex     thi   i  i   resins  must  belong  to  this  class, 

not    be   derived    from    optically    inactive 

caoutchouo ;  i      derived    from    the    caoutchoua 

oxidation-    these  are  included  amongst  the  Baponifiable 

of  I  be  resin.     (3)  lo  i  The  following 

ne  values  wore  determined  bj  the  Bubl-Waller  process  : 

Dead  Borneo,  30-6;  Paia.  mmi:  I'a.lang.  sT-l  :  Kassai, 

107-0;      Guayule,     94-1.       The    unsaturated    character 

of  tin-  r.'sms  is  indicated  by  these  relatively  high  values. 

— E.  W.  I.. 

Patents. 

lndiarubbc;  gutta  ■pcrcha,  batata  and  the  like;    Means  or 

<  it us  for  removing  foreign  matter  from  .     Tho 

British    Mnrac    Syndicate.    Ltd.,    and   M.    M.  Dessau, 
London.     Eng.   Pat.  24,438,  Nov.    13,   1908. 

The  crude  rubber,  otc,  is  fed.  together  with  water  or  other 
liquid,  on  to  the  surface  of  a  rocking  platen  or  plunger, 
the  oscillations  of  which  facilitate  the  separation  of  lighter 
impurities,  while  the  material  is  passed  on  under  pressure 
to  the  rolls.  The  surfaces  of  these  are  formed  with  crests 
and  indentations,  so  as  to  effect  a  nioro  thorough  disin- 
tegration of  the  mass. — C.  A.  M. 


Elastic  product*  and  para- 

■iof .     I..  Tiii.  .1  and  G    ■    '        Pr.  Pat  -tut, 

16,   1008. 
01  haul  pro  "'I  by  the  action  of 

ammonia  or  an  amino,  or  by  the  BUCOessive  action  of  differ- 
ent amines  upon  the  products  of  the  n  of  proto- 
halogen  compounds  ol  Bulphur  with  fatty  oils,  oxidised 
mated  and  oxidi  ed  i                       &  oils,  fats 
lining  glyoerides    of    on   iturated    Cattj    aoid  .  etc., 
in  the  presence  or  absence  of  substances,  such  as  sodium 
ir,    which    facilitate    the    reaction.     Products    thus 

■ned  may  be  hardened  (polj I    by  tho  action  of 

heat  or  oxidising  agents  or  both  ;  or  they  may  bo  vulcanised 
by  means  of  sulphur  or  halogen  compounds  of  sulphur. 
Before  either  treatment  they  may  be  subjected  to  a  Blight 
vulcanisation  with  Bulphur,     Substances  \  'heir 

properties  may  bo  prepared  by  the  interaction  of 
these  products  (containing  amino-  or  imino-groups)  with 
bodies  that  will  yield  alkyb,  aryl-,  and  acidylamino- 
derivatives  (<.;/..  ethyl  halogens,  alcohols,  phenols,  primary 
and  secondary  amines,  acetyl  chloride,  glacial  acetic  acid, 
acetic  anhydride,  formaldehyde,   benzaldehyde,  etc.) 

— C.  A.  M. 

Rubber;  Process  for  the  manu  fart  arc.  of  spongy .      E. 

Poizot,  Glos,  France.     Eng.  Pat  10,540,  July  15,  1909. 

Tinier  Int.   Conv.,  July   17,    l'JOS. 
See  Fr.  Pat.  401,303  of  1908  ;  this  J.,  1909,  1261.— T.  F.  B. 

Chewing-gum;     Manufacture    of .     J.     D.     Darling,. 

Philadelphia,  Assignor  to  Keystone  Trading  Go.     U.S. 

Pat  947,635,  Jan.  25,  1910. 
See  Eng.  Pat.  180  of  1909  ;  this  J.,  1909,  1051.— T.  F.  B. 


Substitute    for    leather    and    rubber. 
See  XV. 


Fr.    Pat    404,749.. 


I ndiar ubbcr  ;    Manufacture  of  —  and  apparatus  therefor. 
H.    S.    Smith,    Caledonia,    Tobago.     Eng.    Pat.    7433, 

.Mar.  27,    1909. 

The  rubber  latex  is  separated  into  its  solid  and  "  liquid  " 
constituents  by  means  of  centrifugal  force  in  a  drum, 
the  inner  Bttrface  of  which  is  covered  with  a  layer  of  felt 
or  other  material  which  will  retain  the  gum,  whilst  the 
heavier  or  "  liquid  "  portion  can  be  discharged  from  the 
absorbent  material  while  the  machine  is  still  rotating. 
Means  are  also  provided  for  retaining  the  contents  of  the 
drum  as  long  as  desired  before  tho  fluid  portion  is  discharged 
through  tho  periphery. — C  A.  M. 

Watte    rubber;      Utilisation    cf ,    and    manufacturing 

useful   articles    therefrom.     H.    Markus.    Salford.     Eng. 
Pat.  9284,  Apr.  20,  1909. 

The  waste  rubber  is  cut  into  pieces  of  about  the  size  and 
thickness  of  heel  pads  or  other  articles,  which  are  subse- 
quently heated  under  pressure  in  moulds,  preferably  at  a 
temperature  higher  than  that  used  for  the  original 
vulcanisation. — ('.  A.  M. 

Caoutchouc  ;  Method  and  apparatus  for  separating from 

out  products.     General  Caoutchouc  Co.,  Ltd.     Fr. 
Pat  404,307,  June  22,  1909. 

The  substance  containing  the  caoutchouc  is  treated  with 
a  solvent,  such  as  carbon  bisulphide  or  carbon  tetra- 
chloride, in  a  proportion  just  sufficient  to  convert  the 
caoutchouc  into  a  gelatinous  condition.  The  mixture  is 
then  beaten  up  in  a  mixing  machine  provided  with  hori- 
zontal arms,  and  treated  at  the  same  time  with  a  solvent 
capable  of  dissolving  resins  or  other  impurities,  without 
olving  the  caoutchouc.  The  solvents  are  separated 
by  decantation,  the  process  being  repeated  several  times 
until  the  resins  hare  been  completely  extracted,  after 
which  the  caoutchouc  remaining  in  the  apparatus  is  freed 
from  the  last  traces  of  solvent  by  the  use  of  a  vacuum, 
with  or  without  the  application  of  heat. — C.  A.  M. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Tanning  process  ;    On  the  knowledge  of  the  .     J.  von 

Srhroeder.  Sonderausgabe  aus  den  Kolloidchemischen 
Beihefte,  Band  [.,  Heft  1.  1909. 
The  theory  of  tanning  is  discussed  from  the  standpoint 
of  colloid  chemistry  and  ex]  i -i  inn  nts  are  recorded  bearing 
on  points  as  yet  little  investigated.  Pure  gallotannic  acid 
was  u-i'l  for  these  experiments  and  estimations  were  made 
by  tho  LSwenthal  method  of  analysis.  Investigations 
were  til  st  made  w  it  h  alcoholic  solution.-  of  la  num.  In  such 
solutions  tannin  is  not  present  in  a  colloidal  form,  but 
shows  a  normal  mi lecular  weight  of  322,  corresponding 
to  the  formula.  C14H1009.  Ihe  adsorption  of  tannin 
from  these  solutions  by  means  of  charcoal  and  of  the 
"sprouted  alumina"  of  Wislicenus  was  measured  and 
recorded  for  solutions  of  different  strengths.  The  solution 
and  absorbent  were  tirst  shakcu  together  for  some  time 
and  then  allowed  to  stand.  Quite  similar  experiments 
mi  re  also  made  with  aqueous  solutions,  in  which  solutions 
the  apparent  molecular  weight  of  the  tannin  is  about 
300(1.  The  results,  which  are  given  in  a  series  of  tables,. 
show  that  for  alcoholic  solutions  then-  is  an  excellent 
agreement  with  the  ordinary  adsorption  law.  but  that  in. 
aqueous     solutions     there     are     ion-  deviations. 

In  the  case  of  charcoal  and  aqueous  solutions,  the  adsorp- 
tion law  is  approximately  ol  eyed  only  for  small  concen- 
trations, and  in  the  case  of  alumina  and  these  solutions, 
the  law  is  onlj  true  over  a  certain  range  of  tannin  eon- 
centration.     \\ith    hide     powder    and     aqueous    tannin 

itions,  tin   results  could  be  n 
tion  curve,  and  experiments  at   dii  i0as 

show  that  tannin  solutions  when  remaining  in  contact 
with  hide  powder  have  at  tirst  a  detinue  adsorption 
equilibrium.     In   attempt  now  far  ume 

a  factor  in  this  equilibrium,  it  became  evident  that 

to  ol 

sterile  hide-powder.  The 
former  were  Bterilised  by  mercuric  chloride,  and  the  hide- 
powder  by  keeping  in  absolute  alcohol  for  some  time  and 
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[Feb.  28,  1910. 


washing  shortly  before  use  with  other.  The  results 
obtained  under  these  conditions, — the  experiments  extend- 
ing np  to  $  small  and  gradual  decn 
in  the  concentration  of  the  tannin  solution,  and  also  that 
the  longer  the  hide  powder  is  in  contact  with  the  tannin 
infra  mnin  can  be  afterwards  washed  out. 
Fur,                              of  a  similar  nature  showed  that  the 

in  contact  with  the  tan- 
soluble  thej  a  solutions  of  caustic 
potash.  -  ons  on  the  effect  of  adding 
i  thai  the  .  of  tannin  was  little 
affected,  hut  the  formation  of  gallic  acid  [from  the  tannin 
was  ■  ipparently  depending  more  on  the  spe. 
nature  of  the  acid  than  on  the  concentration  of  hydrogen 
formed  therefrom.  Addition  of  alkalis,  on  the  other 
hand,  hail  considerable  influence  on  the  adsorptive  caps 
of  hide-powder,  reducing  a  <  for  adsorption 
of  tannin.  The  adsorption  of  tannin  front  alcoholic 
solutions  by  means  of  nidi  Has  also  found  to  bo 
quite  small.  The  author  concludes  from  these  experi- 
ments that  th.  on  of  tannin  by  hide-powder  is 
dependent  upon  the  colloidal  nature  of  the  latter.  Experi- 
ments u.  ied  out  on  the  precipitation  of  gelatin 
by  tannin.  Varying  quantities  of  gelatin,  tan,  and  acid 
were  employed,  and  the  gelatin  was  used  in  the  form  of  a 
freshly  prepared  solution,  in  jelly  form,  and  in  the  form 
of  a  solution  which  had  been  boiled  for  4  hours.  The 
results  are  recorded  in  tables  and  indicate  that  organic 
acids  hinder  the  precipitation  of  gelatin  by  tannin  accord- 
ing to  their  strength,  but  that  the  mineral  acids  do  not. 
The  protective  action  of  the  acids  is  found,  however, 
to  be  dependent  upon  the  previous  history  of  the  gelatin 
and  the  precise  method  of  manufacture.  Other  experi- 
ments with  gelatin  and  tannin  solutions  without  acid 
Bhowi  mi  o] '  irelatin  by  tannin  may  be 
represented  by  the  ordinary  adsorption  "curve,  and  that 
this  mi  lent  of  the  previous  treatment 
of  the  gelatin.  The  author  then  compares  his  results 
with  bide  i  owder  and  with  gelatin,  and  discusses  the  bear- 
ing of  his  experiments  on  the  theory  of  tanning.  He 
defines  leather  formation  nol  merely  as  due  to  the  adsorp- 
tion of  tannin,  but  also  to  changes  which  take  place 
in  tin  course  of  time  in  the  adsorption  product,  which 
changes  cause  the  tannin  to  be  much  more  firmly  bound. 
He  joints  out  that  adsorption  of  tannin  only  reaches 
■..aximum  when  the  hid.  -]  owdei  is  presented  in  its  most 
"  soluble  "  form,  and  that  if  it  le  first  treated  with  formal- 
dehyde, much  less  tan  is  then  taken  up.  The  author  con- 
siders that  mineral  tannages  show  many  points  of  similarity 
with  the  colloidal  pro  ipitation  of  the  hide  bv  tannin, 
but  that  other  pr<  c<  ssee  of  tanning  [eg.  formaldehyde  and 
quinone  tannagi  -  may  be  regarded  as  cases  of  purely 
chemical  action,  whilst  others  again  (e.gr.  fat  tannages)  may 
1  e  regarded  as  cases  of  purely  phj  si<  al  action. — H.  G.  B. 

.Sumac  extract:    Influence  of  temperature  in  the  dissolving 

en  the  colou)  ,    measured  by  Loitbond's 

meter.     M.   C.    Lamb.     Collegium,  1910,  29—30. 
The  extent  to  which  the  colour  measurement  in  a  Lovi- 
bond  tin:  solutions  of   sumac  extract,  may  he 

affected  by  the  tem]  I  which  the  extract  was"  dis- 

solved is  shown  in  the  following  table: — 


Dissolved 
at  a  tem- 
perature 

Snlphited 
Sulpbited         sumac      \    ~    .  _. 
sun,..            rtract  alter            strait 
extract.         standing         extract. 

!    24  hour-. 

Sulnliited 

quebracho 

extract. 

of: 

Yel- 
low. 

Bed. 

Yel- 
low. 

Bed. 

Yel- 
low. 

20°  C. 
30°  C. 
40°  C. 
60°  C. 
80°  C. 
98/100°  C. 

0-5         2-1 

0-7         2-4 
0-6        2-1 
■  -7         2-1 
0-5        1-7 

1-3 

1-1 
1-2 

11 
0-9 

3-6 

3-6 
3-5 
3-5 
2.9 

20 
20 
20 
20 

60 
62 
0-2 
62 

64 
7-8 
7-7 
7-7 
73 

8-0 
97 
9-0 
8-5 
90 

The  author  suggests  a  temperature  of  60°  C.  for  dissolving 
sumac  extract  for  colorimctrie  mi  asurement,  the  readings 
being  taken  immediately  after  cooling  and  filtering. — H.Br. 


rcfractotnctcr ;    Determination    of  tannin 

in  Ion-yard  liq  tis.ofthe .     P.  Falciola  and 

-M.  t  •  in.  1910,  21—25. 

Whin  a  tannin  solution  is  detannised,  it  sustains,  among 
variations  ol   physical  properties,  an  alteration   in 
optical   density    and    hence   in   refractive    power.     Zwick 
ilium. -Zoit.   1908,  460;    Collegium,   1908,  281)  proposed 
to  make  the  measurement  of  tins  a  basis  for  tho  estimu 
of    the    tannin    in    the    liquor.     The    authors    have   coni- 
alts    obtained    with    the    Zeiss   immersion 
eter  with  those  obtained  by  gravimetric  estima- 
tions of  the  tannin,  detannisation  being  effected  by  means 
of  the  filter-bell  method,  and  have  calculated  the  percen- 
tage oi   tannin  corresponding  to  one  scale  division  of  tho 
tometer.     Tables  of  results  are  given  showing  the 
refractometric    equivalents    obtained   for    the    tannin    in 
0US  extracts.      In   all   eases   the  value   for   this  factor 
lies  between  0-170  ami  0-180,  and  in  tin  case  of  quebracho 
extract    i-   aim.  a]  with  that  obtained  by  Zwick; 

with  other  extracts,  however,  variations  occur. 

'lb.  authors  are  of  opinion  that  the  method  is  not  likely 
to  be  of  use  as  a  method  of  identification  of  various  tannins. 
the  difference  of  refractometric  equivalent  of  tannins 
from  various  sources  being  so  small.  (See  also  Sager,  this 
J.,  1909,  534.)— D.  J.  L. 

Erkata. 

This  Journal,  Sept.  15,  1909,  page  948,  column  1  : 
The  top  line  should  read  :  "  glycoeoll  12-4,  alanine  1-6, 
proline  10-4,  leucine  4-2,"  line  3  from  top:  for  "  oxypy- 
roline,"  read  "  oxyproline." 

Patents. 

Qvebracho  extracts  ;    Method  of  treating  .     A.  Ecdlich 

and  J.  Wladika.     Fr.   Pat.  440,305,  June  22,   1909. 

In  order  to  render  more  soluble  the  difficulty  soluble  matters 
of  quebracho  extracts,  the  latter  are  heated  with  either 
sodium  or  potassium  carbonate  (about  1  gmt.  of  alkali 
to  100  grms.  of  the  insoluble  matter)  in  vacuo  for  about 
two  hours.  A  quantity  of  either  hydrochloric  or  sulphuric 
acid,  equivalent  to  tho  alkali  used,  is  then  added,  and  the 
solution  allowed  to  cool.  The  resinous  matters  settle 
to  the  bottom  of  the  vessel,  and  the  clarified  extract  i- 
siphoned  off.  If  the  extract  is  heated  with  alkali  under 
pressure,  a  similar  result  is  obtained. — H.  Br. 

Hides;    Process  for  bating  .     G.    Eberle,   Stuttgart, 

Germany.     Eng.   Pat.   21.202.  Sept.   16,    1909.     Under 
Int.  Conv.,  Nov.   Hi.  1908. 

Claim  is  made  for  the  use,  in  bating  hides,  of  mixtures  of 
gall  witii  pan.  reatie  secretion  and  intestinal  fluid,  the 
quantity  of  gall  required  depending  upon  the  amount 
of  lime  in  the  water  used  in  the  process.  Or,  the  active 
enzymi  a  contained  in  these  secretions,  or  enzymes  (trypsin, 
stiapsm)  derived  from  the  vegetable  kingdom  may  le 
used.  It  is  stated  that  this  artificial  hate  has  the  same 
qualitative  composition  (as  regards  active  constitui 
a-  dogs'  dung,  over  which,  however,  it  has  the  advantage 
of  not  dissolving  so  much  albuminous  matter.  If  desired 
it  may  be  obtained  in  solid  form  by  adding  sawdust  or 
kieselguhr,  and  drying  the  mixture  at  30°  to  40?C— C.  A.  Si. 

vng    machinery.     G.    C.    Vogel   and    C.    P.    Bossert, 
.Milwaukee,  Wis".      U.S.  Pat.  945,878,  Jan,  11,  1910. 

The  apparatus  consi  \t  ..l  a  large  vat  divided  by  partitions 
into  a  number  of  compartments  containing  the  tan- 
loir,.!.  The  bides  to  be  tanned  are  placed  in  cages  with 
curved  bottoms,  which  are  supported  in  the  several 
compartments.  A  travelling-frame  mounted  above  the 
vat,  carries  a  rotating  paddle-wheel,  which  agitates 
the  liquor  inside  the  cage.  The  upper  parts  of  the  par- 
titions are  pivoted,  "  that  (lev  .an  be  turned  into  a 
horizontal  position,  to  allow  the  paddle-wheel  i,,  be  moved 
from  .hi.'  compartment  to  tie-  next.  A  crane  is  provided 
for  lifting  a  cage  from  one  compartment  and  transferring 
it    lo  another. — A.  S. 


\,.l.    WIV.  x...    I 


i ,  wi.  soiLBi  ii  a  i  ii. i 
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ing ;   Art  of  — .     I'    Van  Vooi 

U.S.  I'll.  947,169,  Jan.   Is.  L910. 

A   mix  hi:  [lowing   i"  '   'or 

tanning  hii 

.   In  lb.  . 
illons       II.  Ur. 

T<i«/,.  .     II.  Morin.     I  1,318, 

Oot. 

addition  of  formaldehyde  to  a  solution  i  table 

in-  mineral   tam 

penetration,   and   also   lessens   the   quantity   ■ 
required   to   produoe  a   Bupple   leather.     I        1500     ' 
of  pelt,  the  use  of   16 
of  white  soap,  emulsified  with  :s  litres  of  water  conta 

ults  in  the   produi  Hon  of 
I   white  leather. •  — H.  Br. 

Tannage  of  hides  ;  Apparatus  and  method  /i  I ■ 

\    .  I  ,  '  Pat.   105,039,  Julj   13,  L909.     Under 

lut.  Oonv.,  Julj  3,  I 
Hides  are  suspended  in  tannii  contained  in  a 

.in  of  vats,  communicating  with  each  other  by  means 
of  tubes,  and  provided  with  cooks.  The  liquor  can  be 
j  •■  ii  i .  •  my  wit  l.\  means  ..f  the  e.ieks.  anil  the  tul.. 

provide  a  means  tor  circulating  the  liquor. — H.  Br. 

fanning     extracts  :      ihthod    of    manufacturing.    . 

Nitritfabrik  Akt.-Ges.     Fr.   Pat    105,110,  Julv  lr..  I'.hi'.i. 
Under  Int.  C.mv..  July  20.  1908. 

The  tanning;  materials  are  submitted  to  a  tempera 

."ii  -In    C.  foi     inn  cti  a.     It 

tated  that   this  proliminary  heal  ents  decom- 

ion     of     '  innill     stil>" 
tin ns. — H.  Br. 

Olacl  leathers  ;   Method  of  preparing  a  substitute  for  animal 

■  ni,  id   (dog  dung)    ii  .     L. 

Led  IM.    104,926,   July    9,    191 

A  Mixn  he  of  about  In  pari    of  purified, dried, and  finely 
md    bones    with    1     pari     of    crushed     lupin 

or     other     matter     containing     vegetable 
album. ii.    is  formed  into  a  paste  with  water  and  alii 
tu  ferment.     The  skins  are  firsl  de-limed  in  water  and  then 
treated  with  a  solution  of  the  above  mixture.    Tl 
nt  the  lime  is  facilitated   bj    the  addition  of  2  per  cent, 
of  fat.  three  quarters  per  cent,    of  sodium    polysul] 
and  IJ  per  cent,  of  common  salt  oi  ghtof  the  ground 

bones. — H.  Br. 

Leather  ;     Marline  for   preparing  and  dyeing. .      Farb- 

ler-Werke    S.    Mas   und    Sonne.      IV    Pat.    (04,979, 
July  10,  1909.     Under  Q      I  July  14,  1908. 

Is  a  machine  for  applying  preparations  and  dyestuffs 
to  leather  by  means  of  rotating  brushes,  the  latter  are 
mounted  on  a  carriage,  and  have  a  to-and-fro  motion 
ngles  to  the  direction  of  movement  of  the  -km-. 
Half  the  brushes  rotate  it  half  in  the 

other,  so  as  to  treat  the   skin  from  the  centre   out? 
to  the  edgi        11.  Br. 

Leather  for  gloves ;  Method  of  preserving .     L.  Grasser. 

Fr.    Pat.  405,167,   July    17.    1909.     Under  Int.   Conv., 
.     Sept.  Is.  1908. 

\  i  -  which  have  been  made  from  leather  dressed  with 
egg-yolk  and  flour,  sometimes  cause  inflammation  on  the 
hands  of  the  wearer,  as  the  dressing  remaining  in  the 
leather  acts  as  a  medium  for  the  development  of  bacteria. 
The  addition  of  the  methyl,  ethyl,  or  amy]  esters  of 
salicylic  acid  or  the  ethyl,  methyl,  or  benzyl  esters  of 
benzoic  and,  or  mixtures  of  them,  to  the  dressing  is  found 
to  prevent  these  injurious  effects. — H.  Br. 

Leather  and  rubber  ;  Substitute  for .     C-  D.  Light  band. 

Fr.  Pat.  404,749,  July  5,  1909. 

Thin  slices  of  vegetable-  or  chrome-tanned  leather  are 
treated  with  vulcanised  rubber  solution,  in  order  to  till  up 
the  pui.s.  The  slices  are  then  pressed  together,  and 
re-vulcanised. — H.  Be. 


n    and   lib  — ■ 

p..    B.  !  ■   New   V.'il..     Eng.  Pat.    Hi',  Jan.  7, 

1909. 

'I  HI 

1 Hi      III     li"  '""" 

1907,   ti„,   .1  ,    I!  0 

., 

Buoh  ''"-"' 

ag  agent.    < '  A  M. 

■  ■  for  prod i"  "ous 

thin    sheets   of   .     C.  r.    Pat    404,795, 

July  6,   !' 
Soli  i  d  .  ■  lluloid,  i  I 

less  travelling  band   which  is  pi 
oover  and  !  enrrenf  oi 

band    carrying    the    material    passes 

through  ad  og  or  coagulatim.:  bath  such  as  alcohol, 

Lyde,  alum,  water,  etc.,  and   finally  through  a 

,lrvlI,  where   the  continuous  sheet  is  wound 

round  a  drum. — H.  Br. 


XVI.— SOILS  ;    FERTILISERS. 

Acidity   of   soils  :     Albert's   method   of   determining   

H.  Sin  in  in-  and  T.  Arnd.  Z.  angew,  (hem.,  1910,  23, 
103-  106. 
0  rt's  method  (this  J.,  1909,  432)  in  which  a  known 
-titv  of  barium  hydroxide  solution  is  added,  folio 
bj    .  xoeee    of   ammonium   chloride,   the   ammonia   being 
then  distilled  of]  and  estimated,  is  shown  to  be  subject 
to  the  folio  ors:— (1)  The  evolution  of  ammonia 

continues  after  the  solution  lias  become  neu     J 
to  dissociation  of   the   excess   of   ammoni  Che 

amount    of   error    is   c litioned    by    the    intensity    and 

ion   of   heating   and   is   reduced    bul    no1 
l,\    th     presence   oi    barium  chloride.    The   barium   salts 
the   soil   acids,   which  are    insoluble,   haw-    no   such 
preventive  influence.     (2)  The  soil  ai  i  table 

in  the  presence  of  alkalis,  and  the  use  of  baryta  tends 
m  give  high  results.  (3)  The  arid  silicates  which  A1 
claims  to  estimate  have  no  effect  on  the  result,  owing 
to  the  ready  dissociation  of  the  ammonium  silicate  which 
is  produced"  by  reaction  of  ammonium  chloride  and 
barium  sill.  ate.  The  method  therefore  gives  results  which 
discordant  among  themselves  and  show  considerable 
discn  h.n   compared    with   the   Tacke-Suehtang 

method,  so  that  the  economy  in  time  of  operation  is  more 
than  neutralised  by  the  inaccuracy  of  the  results.— \\ .  H.  P. 

Anility  of  soils;  Determination  of .     Albert.  Z.  angew. 

Cheni.,  1910,  23,  10G— 107. 
See   preceding   abstract     Results   are    given   which   are 
concordant  and  nearly  identical  with  thosi  ed  by 

the  Tacke-SuchtiiiL'  method.  To  obtain  them  the  follow- 
ing precau  ssarj  : — (1)  Only  a  slight  e* 
of  baryta  over  the  quantity  in-  -  give  a  coloiatu.n 
with  phenolphthalein  must  be  added.  This  reduces  the 
second  cue.  mentioned  by  md  Arnd  to  a 
minimum.  (2)  Similarly,  in  order  to  eliminate  the  i 
I  of  the  first  cause  of  error,  the  minimum  quantity  ol 
ammonium  chloride  must   be  used.     W.  H.  P. 

I    Fertilisers    for    cotton    soils.     M.     Whitney.      1 

.,  Bureau  of  Soils.  Bull.  No.  62,  Sept  29, 

Patents. 

Borated    fertiliser    and    boratcd     insecticide    foi 
Ellis,   Larchmont.   N.Y.,   As  ignor   to   Elhs 
.New  Jersey.     U.S    P  8  and  943,669,  I 

1909. 

LntE-lorax  waste  material  from  the  manufacture  of  borax 
is  adapted  for  u  rtiliser,  by  adding  to  the  damp 

material,  5—10  per  cent,  of  quicklime  or  2—3  per  cent. 
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of  calcium  saccharate  or  other  neutralising  Bubstance, 
the  material  being  meanwhile  agitated  and  heated.  This 
i  Dl  renders  the  material  pulverulent  and  non- 
Toxic  towards  nitrifying  .  whilst  not  affecting  its 
power  of  destroying  noxious  bacteria  and  fungi.  The 
treated  material  may  be  mixed  with  the  salts  of  potassium, 
ammonium,  and  phosphoric  acid,  or  with  other 
substances,  and  claim  is  made  in  the  second  patent  for  an 
insecticide  fertiliser  made  by  adding  an  arsenate  or  other 
compound  of  arsenic  — F.  Sops. 


Superphosphate  ;    Appliance  for  the  mechanical  extraction 

[subdivision]   of  .     F.   Benker.  Fr.   Pat.   403,685, 

Sept.  30,  1908. 

Tke  appliance  consists  essentially  of  a  vertical  knife,  P, 
mounted  on  a  horizontal  shaft,  H,  which  consists  of  a  long 
screw  working  inside  tapped  bearings  of  the  same  pitch, 
so  that  thejknife  moves  forwards  or  backwards  horizontally 


when  it  rotates  with  the  shaft.  The  lower  half  of  the 
knife  is  provided  with  sharp,  inclined  teeth,  Q,  like  a  saw, 
and  the  upper  half  is  furnished  with  a  scoop-like  arrange- 
ment at  its  free  end,  the  scoop  being  situated  on  the  side 
opposite  to  the  toothed  edge  of  the  lower  blade.  When  the 
shaft  is  rotated,  the  knife  moves  forward  into  a  horizontal 
cylinder,  a,  into  which  the  mass  of  superphosphate  is 
admitted.  The  rotating  teeth  cut  the  material  into  ribbons, 
which  break  up  into  small  pieces  and  are  caught  by  the 
rotating  scoop,  and  carried  forward  as  the  knife  progresses 
inside  l  he  cylinder,  until  they  reach  an  opening  situated 
in  the  floor  at  its  further  end.  The  disintegrated  material 
falls  through  this  opening  into  a  screw  conveyor  or  other 
suitable  apparatus,  T,  for  its  convenient  removal.  To  protect 
the  shaft  from  the  action  of  the  superphosphate  inside  the 
cylinder,  a  long  strip  of  cloth,  v,  suitably  counterpoised, 
is  so  d  Mi  reference  to  the  shaft,  that  it  winds 

itself  regularly  round  the  latter  in  the  course  of  its  forward 
movement  into  the  cylinder.  When  the  knife  has  reached 
the  end  of  the  cylinder,  and  the  latter  is  empty,  the 
machinery  is  reversed,  whereby  the  knife  is  withdrawn 
and  the  apparatus  is  ready  for  the  next  charge. — 0.  R. 


uiating  manure,  composed  essentially  of  a  mixture  oj 
mamjanese  carbonate  and  calcium  carbonate.  Soc.  des 
Mines  de  Manganese  de  Las  Cabesses.  Fr.  Pat  405,140, 
Nov.  7,  1908. 

The  difficulty  hitherto  experienced  in  using  manganese 
compounds  as  stimulating  and  fertilising  manures,  by 
reason    of     the    acidity    produced    i  me    in    Hu- 

nt patent  by  employing  a  mixture  of  manganese 
carbonate  and  calcium  carbonate,  in  the  proportion,  as  a 
rule,  of  about  1  to  3.  Small  proportions  oi  other  sub- 
stances, capable  of  increasing  1)  J  of  the  mixture, 
may  also  be  added,  if  desired. — F.  Soi>n. 


Treating  night-soil  and  hcnuehald  refuse  to  produce  a  manure. 
Fr.   Pat.  404,751.     See  XIXe. 
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Sugar  factory  ;  Claassen's  method  for  the  return  of  the  wash 

tcaters  to  the  batten/  in  the  Dormaqen  ■ .     A.  Herzfeld. 

Deutsche  Zuckerind..   1910,  35,  '411—70. 

author  gn  es  an  exhaustive  account  of  an  investigation 
of  Claassen's  method  of  returning  waste  waters  to  the  battery 

(see  this  J..  1906,  327  ;  1907,  704).  as  applied  at  the 
Dormagen  factory.  The  investigation  was  continued  for 
a  week.  Four  latteries  were  in  use;  the  water  returned 
to  one  of  these  consisted  of  its  own  waste  waters  (draining- 
and  press-waters)  mixed  with  the  press-waters  from  the 
other  batteries,  and  no  fresh  water  was  required  for  this 
battery.  The  other  batteries  were  supplied  with  their 
own  draining  waters  and  the  requisite  quantity  of  fresh 
water.  All  the  returned  waters  were  carefully  freed  from 
pulp  prior  to  their  re-entrance  to  the  battery.  The 
diffusion  work  was  found  to  go  quite  smoothly  through- 
out the  week,  and  the  return  of  the  waste  waters  had  no 
jiijudicial  influence  on  the  subsequent  factory  operations. 
The  proportion  of  juice  withdrawn  was  fairly  high,  and 
the  exhausted  slices  were  not  strongly  pressed  ;  these 
conditions  facilitate  the  process  of  returning  the  waste 
waters.  Since,  however,  all  the  press-waters  were  re- 
turned to  one  battery,  this  battery  received  as  much 
press-water  as  would  generally  be  obtained  by  the  stronger 
pressing  customary  in  Germany.  The  loss  of  sugar  in  the 
diffusion  process  only  amounted  to  0-18  per  cent,  (calcu- 
lated on  the  roots).  As  compared  with  results  obtained 
by  the  ordinary  diffusion  process,  this  result  shows  that, 
with  the  return  of  the  waste  waters,  an  increase  in  the 
sugar-content  of  the  diffusion  juice  is  obtained.  The 
exhausted  and  pressed  slices  from  the  battery  that  received 
the  whole  of  the  press-waters,  had  a  sugar-content  of 
1-5 — 1-6  per  cent.  ;  the  whole  of  these  slices  was  subse- 
quently dried.  The  exhausted  and  pressed  slices  from  the 
other  batteries  contained  0-54  per  cent,  of  sugar  on  the 
average.  The  coarse  pulp  and  fine  particles  were  removed 
from  the  waste  waters,  prior  to  the  return  of  the  latter  to 
the  battery,  by  means  of  special  sieves  and  settling  vessels. 
The  thin,  pasty  mass  finally  obtained  in  the  sedimentation 
process,  was  subsequently  treated  with  milk  of  lime  and 
utilised  in  the  extraction  of  the  saturation  mud  ;  this 
work  proceeded  without  interruption  during  the  weeks 
experiment.  The  fine  particles  of  pulp  remaining  in  the 
waste  water  returned  to  the  battery,  and  the  bulk  of  the 
dissolved  substances  in  the  waste  water,  coagulated  by 
heating,  were  retained  by  the  slices  and  did  not,  therefore, 
pass  into  the  diffusion  juice.  No  deleterious  changes 
occurred  either  in  the  waste  waters  or  in  the  diffusion 
juices   during   the   experimental   period.  — L.  E. 

Vicianose,  a  new  reducing  Cu  sugar.  G.  Bertrand  and 
G.   Wcisweiller.     Comptes  rend.,   1910,    150,   180—182. 

A  NEW  reducing  sugar,  licianose,  CnHgoOu,,  has  been 
obtained  by  the  action  of  a  diastatic  extract  of  the'seeds 
of  Vicia  angustifolia,  for  6  days  at  35° — 37°  C,  on 
vicianin,  the  cyanogenetic  glucoside  obtained  from  the,  seeds 
of  this  plant  (this  J.,  1906,  1231).  It  has  a  slightly  sweetish 
taste,  is  crystalline,  very  soluble  in  water,  but  little  soluble 
in  concentrated  alcohol  even  when  heated,  and  it  is  not 
attacked  by  bakers'  yeast  in  two  clays.  Vicianose  is  the 
first  definite  biosc  pirepared  by  the  diastatic  hydrolysis 
of  a  glucoside. — A.  Sbld. 

Paten  is. 

Sugar-content  of  condc7isution — and  other  waters  ;  Apparatus 

for  automatic   determination    of   tlie  .     W.    Raabe. 

Fr.  Pat.  404,940,  July  10,  1909. 

The  apparatus  serves  for  the  automatic  colorimetric 
determination  of  sugar  in  condensation  water.  A  clock- 
work mechanism,  rotating  about  a  vertical  axis,  carries, 
at  it--  circumference,  a  number  of  tubes,  funnel-shaped 
at  the  upper  end,  and  each  provided  with  a  siphon  by 
means  of  which  the  contents  of  the  tubes  are  emptied  to  a 
certain  level,  Lairing  rotation,  each  tube  passes  in 
succession  under  the  outlet  tubes  of  three  vessels  which 


Vol.  XXI  \  .  Ho.  4 J 


cl.  XVTJI.— FERMENTATION  [NDTJ8TRIE8. 


229 


oontain   respectively,   the   water   under   investigation,   a 

n  oi  a-naphthol,  thymol,  oi  camphor,  and  sulphuric 

acid.    'I  I i  lot  tube  oi  I  hi    1 1  Lining  the  « 

■  parti  ished  by  a 

over  eaoh  tubi 

until   the   next    tube   is   in    position.     The    outlet    I 
of  1 I  i  un  pro\  ided  wi! 

eommon  to  both,  the  amounts  oi  liquid  delivered  being 
deti  i  i  in  i hi 

i  I.   imi  hani-m  ; 

tin'  outlet  tubes  dopending  from  it  are  bent  horizontallj 
liquids  from  falling  abruptly  into  the  tube. 
The  bottom  oi   eaoh  tubi  '■    with  a  hinged    lid, 

fitted  with  an  arm  whioh  comi  -  in  oontai  I  with  an  inolined 
plane  once  in  eaoh  rotation  and  thus  opens  the  lid.  The 
contents  of  the  tube  are  emptied  therein',  and  since  this 
operation  i.-  effected  only  just  prior  to  retilling,  uiostof  the 
i        are  in  aotion  simultaneously. — L.  E. 

Flexible,  elastic,  and  plastic  compositions  [from  amylaceous 
lance*].     F.  W.  J.  Henning,  London.     Eng.  Fat. 
2914,  Feb.  C,  1909. 

A  modified  method  is  claimed  for  the  manufacture  of 
roller  composition,  buffers  ox  cushions,  printer's  blankets 
or  other  flexible  sheetB,  and  tyre-cores.    Not  less  than  CO, 

nor  more  than  120  parts  of  wheaten  or  other  cereal  flour, 
or  flour  produced  from  cassava,  or  similar  material,  are 
i  witb  100 parts  of  a  saturated  solution  of  magnesium 
chloride.  The  magnesium  chloride  maj  be  mixed  with  a 
small  quantity  of  another  strongly  hygroscopic  salt,  or 
with  a  small  quantity  of  formaldehyde,  or  of  zinc  chloride  or 
o\idc.  or  of  magnesia,  or  of  other  suitable  substance. 
The  mixture  is  cast  or  forced  into  suitable  moulds. — L.  E. 


XVIII.— FERMENTATION    INDUSTRIES. 

Hops ;    The  fat  [fatti/  oil]  of  .     L.   Briant  and  H. 

Harman.     J.    Inst.    Brew.,    1910,   16,   5—9. 

A  sample  of  hops  which  had  been  pressed  under  a  pressure 
of  700  lb.  per  sq.  in.,  showed  on  analysis  an  apjiarent 
content  of  16-SS  per  cent,  of  soft  resin,  whereas  another 
part  of  tho  same  growth  which  had  been  normally  pressed 
only  gave  13-47  per  cent.  Investigation  revealed  tho  fact 
that  under  the  higher  pressure  most  of  the  hop  seeds 
bad  been  crushed.  Tho  seeds  therefore  were  separated 
from  a  part  of  the  sample  and  found  to  represent  18-9  per 
cent,  of  the  total  weight.  After  removal  of  tho  peri- 
goneum  the  seeds  were  extracted  with  ether,  which 
dissolved  out  28-5  per  cent,  of  a  drying  oil  having  an 
iodino  value  of  loT-o.  This  oil  had  an  unpleasant  coarso 
flavour.  Boer  hopped  with  these  highly  compressed  hops 
was  considered  to  lie  inferior  in  flavour  to  that  in  which 
ordinary  hops  of  the  same  growth  had  been  used.  They 
showed  also  a  greater  tendency  to  greyneas  from  chill, 
than  did  thoso  hopped  in  the  ordinary  manner. — R.  L.  S. 

Fermentation  ;    Explanation  o\  cell-free  by  means  of 

the  ultra-jilter.  A.  v.  Lebedew.  Biochem.  Zeits., 
1909,  20.  114—125.  (Compare  this  J.,  1908,  824.) 
If  the  author's  conclusion  that  the  disappearance  of  sugar 
and  the  formation  of  carbon  dioxide  during  fermentation 
aro  two  independent  processes  is  accurate,  sugar  added 
to  an  inactive  pressed  yeast  extract  free  from  co-enzyme 
should  also  partly  disappear.  Attempts  to  ascertain 
whether  this  is  really  the  case  were  mado  with  dialysed 
yeast  extract,  but  it  was  found  that  dialysis  only  weakens 
the  fermentative  properties  of  the  extract.  By  means  of 
Bechhold's  ultra-filter  (see  this  J.,  190G,  1177  ;  1907,  993), 
however,  a  residue  was  obtained  which  had  a  fermentative 
power  equal  to  only  about  5  per  cent,  of  the  original  value, 
whilst  the  filtrate  was  completely  inactive.  Deter- 
minations of  the  sugar  and  phosphoric  acid  on  the  residue 
and  in  the  filtrate,  with  and  without  addition  of  sugar 
and  phosphate,  and  before  and  after  hydrolysis,  showed 
that,  in  the  residue,  especially  without  addition  of 
phosphate,  about  30  per  cent,  of  the  sugar  disappeared, 
whilst   in   the   filtrate   the   quantity   of   sugar   remained 


all i  ,,t  dried  yoast 

oont  hi  ogen,    but    at    least    i  wo    hydrolyaable 

sugar  i  omi  most 

collodion  51  pdrorysis, 

whilst   the  othi  i 
bighbj   i  olloidal  in  oharaotei       i  hi    part   whii  h 

io  i  i    probablj  an  i 
and  can  h  .  the  form  oi  a  liquid  by  means 

of  60  ]    r  cent,  all  ohol 

Folding's    solution,  and    with    phenyl! 
gives  a   .  rj    i  dime  compoun       I       B  tg0— 

149°   C.    (with    deoomi i n  & 

phenylhydxazine-phosphorio    acid    d  of   a  hex- 
one.      Willi  melliylphinvlliydrazi 1    forms    a    , 

crystalline    compound,    u  rophenylhydrazine    a 

deep  red  usazone.  iu.pt  l ss  i!)n  (".,  turning  blue  on 
contact  with  alkali,  and  with  somicarbazido  a  small 
quantity  of  white,  non-crystalline  flocks.  Tins  phosphi 
ester  may  be  the  co-enzymo  of  zymase  and  probably 
forms  an  intermediate  compound  in  the  decomposition 
Of  dextrose  into  alcohol  and  carbon  dioxide  during  alcoholic 
fermentation. — T.  II.  F. 


1 


II  inta;    Desulphilalion  of  by  means  of  hexamethyU 

enetelramine.      Rouillard  and   Goujon.     Ann.   Falsific 
1910,   3,    14— lb. 

The  authors  have  investigated  the  dcsulphitating  action 
of  hexamethylenetetramine  on  wines  which  have  I 
treated  with  sulphurous  acid,  and  find  that  a  coasidei 
roportion  of  the  sulphurous  acid  present  may  bo  fixed 
j  the  aldehyde  resulting  from  the  decomposition  of  the 
hexamethylenetetramine;  this  portion  of  the  sulphurous 
acid  is  noi  obtained  when  the  wine  is  acidified  with  phos- 
phoric acid  and  distilled  in  the  usual  way.  The  quantity 
of  sulphurous  acid  thus  combined  increase's  with  the  acidity 
of  the  wine,  as  tho  dis-onatiun  of  the  hexamethylene- 
t  et  i  amino  is  the  more  rapid  the  greater  tho  acidity.  It  is, 
in  this  way,  quite  possible  to  combine  75  per  cent,  of  the 
sulphurous  acid  present.  Although  the  ordinary  method 
of  determining  sulphurous  acid  does  not  yield  tho  total 
amount  present,  tho  aldehyde-sulphurous  acid  compound 
is  not  entirely  stable  when  the  wine  is  distilled  with 
phosphoric  acid,  and  the  formaldehyde  liborated  may  be 
detected  in  the  distillate  by  means  of  Sehifl's  reagent 
(magenta-sulphurous  acid).  It  is  also  possible  to  detect 
the  presence  of  formaldehyde  in  the  wine  directly ;  for 
this  purpose  the  latter  is  treated  with  animal  charcoal, 
filtered,  and  the  filtrate  treated  with  the  reagent  after 
being  acidified  with  sulphuric  acid.  The  presence  of 
formaldehyde  may  be  taken  as  denoting  that  tho  wine 
has  been  treated  with  hexamethylenetetramine.— W.  P.S. 

Wines  ;  Desulphitation  of by  means  of  hexamethylene- 
tetramine.     Circular  issued   by   the   Mil  igric. 

(France).  Bull,  lntcrnat.  Repression  Fraudes,  1910,  3, 
5 — 0. 

Official  notice  is  taken  of  the  practice  of  dcsulphitating 
wines  by  the  addition   of  hexamethyleni 
preceding  abstract),  and,  as  desulphitation  by  means  of 
such    substances    as    sodium    peroxide,    potassium    per- 
manganate, etc.,  is  not  allowed  (in  France),  it  is  sugg. 
that  means  be  taken  to  prevent  the  111 
tetramine.     Teste  are  described  for  detecting  the  presence 
of    formaldehyde    or    hexamethylenetetramine    in    wine 
(he.  cit.).—W.  P.  S. 

Patents. 

Amylaceous  materials;    New  process  of  boiling  with  a 

view  to  saa  harification  and  alcoholic  fermentation.  Soc. 
Franc,  des  Distilleries  de  lTndo-Chine.  Fr.  Pat.  404,880, 
Oct.  29.  1908. 

The  amylaceous  material  is  boiled  with  the  hot  vinasse 
from  previous  fermentations,  the  vinasse  serving  as  a 
substitute,  completely  or  in  part,  for  other  liquefying 
agents. — L.  E. 

Brewery  ;    Process  for  making  colouring  substances  for  the 

.     F.  and  E.  Piot.     Fr.  Pat.  405,257,  July  20,  1909. 

The  process  consists  in  caramelising  the  products  obtained 
either  directly  by  the  saccharification  of  malt,  or  by  the 
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action  of  any  malted  grain  on  The  colouring 

-  tims  obta  i  modify  the  flavour  of  the 

-  and  their  use  docs  not   involve  the  introduction  of 
I  ipurity. — L.  K. 

hoi;  Process  for  the  manufacture  of  from  taw- 
dust,  cellulose,  starch.  etc  J.  .1.  d'Orlowski.  Fr.  Pat. 
405,187,  Jnlj  17,  1» 
The  raw  material,  such  as  sawdust  hired  in  an 
autoclave  and  mixed  with  about  live  times  its  weight 
of  an  aqueous  solution  of  hydrofluoric  acid  containing 
from  -  to  ij  per  cent,  of  the  acid  and  hat  gr.  of 

about    1-15.     The   autoclave   is    then    rotated    slowly   and 
uta  are  heated  for   11  hours  to  a   temperature 
of  115"  ('..  the  pressure  t>  The 

temperature  is  next  i  m   120    to  1--'   C.  for  one 

hour  ;  at  the  en< 

and  the  steam  and  hydrofluorii  our  are.  allowed 

to   escape   from    the    autoclave    into  user.     The 

condensed  acid  solution  is  received  in  a  lead  vessel  and  is 
ployed  for  treating  a  further  charge  of  material.  The 
contents  of  the  autoclave  are  transferred  to  a  vat.  cooled. 
and  sown  with  a  suitable  fermenting  agent.  The  fer- 
mented mass  is  then  submitted  to  centrifugal  action, 
and  the  alcohol  is  obtained  by  distilling  the  liquid  portion. 

— W.  P.  s. 

Wort  from    malted  and    unmaltcd  grain  ;    Preparation   of 

.     A.  J.  Boult,  London.     From  M.  Henius,  Chicago, 

U.S.A.     Eng.  Pat.   12,881,  June  1,  1909. 

See  U.S.  Pat.  925.700  of  1909  ;  this  J.,  1909,  S07.— T.F.B. 

Transforming  flu  sulphates  of  potassium  into  potassium 
carbonate.  [Utilisation  of  vinasse.]  Fr.  Pat.  405.127. 
See  VII. 


XIXa.— FOODS. 


— .     M.     M.     Hastings. 
Circular  No.   149. 


Evaporimfter ;  Cold-storage  - 
U.S.  Dept.  Agric,  1909. 
As  instrument  is  described  for  determining  the  humidity 
of  the  air  in  cold-stores.  It  consists  of  a  horizontal  porous 
porcelain  tube,  the  open  end  of  which  is  connected  with 
a  narrow  graduated  tube  situated  below  the  porous  tube. 
This  graduated  tube  is  also  fixed  horizontally  and  is  con- 
nected at  either  end  with  a  larger  tube  placed  below  it; 
one  end  of  the  large  tube  is  closed  by  means  of  a  rubber 
stopper  through  which  passes  a  short  tube  connected 
with  a  bulb  inside  the  tube  so  as  to  allow  freedom  of  air 
pressure  in  the  apparatus,  and  a  tap  is  provided  on  the 
tube  connecting  the  other  end  of  the.  large  tube  with  the 
graduated  tube  and  porous  tube.  Dilute  sulphuric  acid 
is  introduced  into  the  apparatus  so  as  to  fill  the  porous 
tube  and  partially  lill  the  graduated  tube,  this  operation 
_■  performed  by  holding  the  tubes  vertically  and  closing 
the  tap  when  sufficient  acid  lias  been  admitted.  The 
apparatus  is  then  (.laced  in  a  horizontal  position  in  the 
Cold-store.  The  strength  of  the  acid  employed  depends 
on  the  temperature  and  "  saturation  deficit  "  desired  in 
the  cold-store,  and  tables  rue  given  -bowing  the  relation 
of  the  sp.  gr.  of  the  acid  to  temperature,  humidity,  etc. 
When  the  instrument  has  bet  n  1 1  for  a  definite  tempera- 
ture and  humidity,  any  change  in  the  latter  is  shown 
bv  the  movement  of  the  acid  in  the  graduated  tube. 
1  _W.  P.  S. 

Xanthine  bases ;  Determination  of  — —  in  cocoa  and 
V  Prochnow.  Arch.  Phann.,  1909  247, 
698— 711. 
A  utxtdbe  of  6  grms.  of  the  powdered  cocoa  (or  12  grins. 
of  the  chocolate)  with  197  c.e.  of  water  and  3  grms.  of 
dilute  sulphuric  acid  (so  as  to  yield  an  g  out  3 

to  4  per  cent,  strength)  is  boiled  in  a  weighed  litre  Hash  for 
30  minutes  under  a  reflux  condenser  ;  after  which  400  c.c. 
of  water  and  8  grms.  of  powdered  magnesia  arc  introduced, 
and  the  boiling  continued  for  an  hour.  From  30  to  50  c.c. 
of  water    are    then    added    (according    to    the    quantity 


evaporated),  and  the  weight  of  the  contents  of  the  flask 
(apart  from  the  cocoa  oi  chocolate)  determined.  After  the 
insoluble  matter  has  subsided,  the  supernatant  liquid  to 
the  extent  rths  of  the  Height  found  (=5  or  10 

grms.  (.t  the  cocoa  or  chocolate)  is  filtered,  and  the  filtrate 
evaporated  to  dryness  in  a  porcelain  basin.  The  residue 
!i  about  25  c.c.  of  water,  and,  after  the 
addition  oi  25  drops  of  melted  phenol,  the  liquid  is  ex- 
tracted for  ti  hours  with  boiling  chloroform  in  Ka 
extraction  ("  perforation  ')  apparatus  {this  J..  1903,  1154). 
The  chloroform  in  the  ,  xtraotion  flask  is  then  distilled  off, 
the  25  drops  of  phenol  expelled  by  blowing  into  the  warmed 
flask,  and  the  fla.sk  unci  residue  dried  until  constant  in 
weight,  iin  amounts  of  theobromine  and  caffeine  thus 
found  in  samples  of  caens  brans  and  husks  of  various  origin 
were  as  follows  : — Roasted  cacao  husks,  0-578  to  1-380  per 
cent.  ;  unroasted  cacao  beans  (kernels),  1-460  to  1-812  per 
cent.  ;  and  roasted  kernels,  1-536  to  1-880  per  cent. 

— C.  A.  Al. 

Salicylic  arid  :  A  source  of  error  in  the  examination  of  foods 

for .     H.  C.  Sherman.     J.  Ind.  Eng.  Chem..  1910,  2, 

24—25. 

Baked  cereal  products  and  roasted  coffee  contain  a 
constituent,  probably  Brand's  maltol  (this  J.,  1894,  896, 
1213:  1895,  378),  or  some  similar  substance,  which  is 
volatile  with  steam,  soluble  in  ether,  can  be  sublimed  and 
crystallised,  and  gives  a  violet  coloration  with  ferric 
chloride  similar  to  that  yielded  by  salicylic  acid.  The 
presence  of  salicylic  acid  in  such  substances  can  be  detected 
by  means  of  Jorissen's  reaction  with  alkali  nitrite,  acetic 
acid,  and  copper  sulphate,  which  is  not  given  by  maltol. 

— A.  S. 

Siveel  corn  ;  Influence  of  environment  on  the  composition 

of ,  1905—1908.     H.  W.  Wiley,   M.   N.   Straughn, 

and    C.    G.    Church.     U.S.    Dept.    Agric,    Bureau    of 
Chemistry,  Bull.  No.  127.  Nov.  30,  1909. 


XIXb— WATER  PURIFICATION  ;  SANITATION. 

Sulphate    wood-pulp    mills;     Pollution    by .     Papier- 

fabrikant,   1910,  9,  61—64. 

In  Finland  the  damage  done  to  the  lake  and  river  fisheries 
by  the  effluents  discharged  by  the  sulphate  wood-pulp 
mills  has  formed  the  subject  of  an  enquiry  by  a  com- 
mittee. From  the  report  it  would  appear  that  the  greatest 
damage  is  caused  by  the  suspended  particles  of  cellular 
debris  discharged  with  the  effluents  from  the  washing  of 
the  pulp.  This  cellulose  sludge  clogs  the  respiratory 
organs  of  the  fish  and  fouls  their  breeding  places  in  the 
beds  of  the  streams  and  lakes.  The  proportion  of  oxygen 
dissolved  in  the  water  is  seriously  diminished  by  the 
reducing  action  of  the  products  formed  by  the  putre- 
faction of  the  deposits  of  this  cellular  debris.  The  maxi- 
mum density  due  to  the  presence  of  dissolved  salts,  etc., 
in  the  effluents  is  0-5°  B.,  these  compounds  consisting 
chiefly  of  sodium  carbonate  and  sulphide,  with  small 
proportions  of  sodium  hydroxide.  Of  these  compounds 
the  sulphide  is  certainly  the  most  noxious  to  fish,  but 
under  the  conditions  which  prevail,  the  effluents  become 
diluted  100  times  within  a  very  short  distance  from  the 
point  of  discharge,  and  the  dissolved  salts  may  be  con- 
sidered as  practically  innocuous.  In  the  case  of  Lake 
Lojo,  serious  damage  to  the  fisheries  is  not  yet  apparent, 
owing  to  the  large  size  of  the  lake,  but  if  pollution  be 
allowed  to  go  on  unchecked,  the  position  must  become 
serious  in  a  few  yens.  .\t  present  no  attempt  is  made 
by  any  of  the  mills  to  modify  the  nuisance,  and  yet  the 
removal  of  the  highly  objectionable  cellulose  debris  from 
the  washing  operation  might  be  readily  effected  at  very 
little  cost  by  the  provision  of  settling  ponds,  Besides 
these  effluei  certain  of  the  mills  dispose  of  their  calcium 
carbonate  residues  from  the  eaustieising  process  by  running 
them  into  the  streams.  This  practice  is  likely  to  be 
stopped,  and  the  calcium  carbonate  is  being  utilised  in 
some  en  '      as  :u    aiM-ieiiltural  dre   sing,  or  in  one  case  is  ;, 
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raw  material  for  an    i  kite  pulp  mill.     Until 

recently,    turpentine    oil    coi 
jmllu'  ■   linglj    toxio  to  i  be 

hi   the  pi 

ittcntion.     Many  of  the  mills  are  dealing  with 
the  r  onnectcd  with  the 

.tin  i  i>i.-  bj  i  In  i i 

ami  conducting  the  uncondensc  I 

—J.  I 

habituation    or  acclimatisation  of .    to 

ant       I  i       Ma      a.      Comptcs  rend.,    1910,    150, 

189     191. 

ivere  made  with   B.  sublilis,  II.  anthi 
and    /•'.    ."  and    four   representative   antisep 

\  lie  acid,  copper  Bulphate,  and  met 
ohloride).     The  proportion  oi  each  antiseptic  n 

■  growth  of  each  species  "ii  a  nutrient  medium 

from  thi  a  cl  ange 

normal  medium)  were  taken  for  the  trial  with  an 

increased   proportion  of  antiseptic,  and   bo  on.     In  pro- 

portion  as  the  i  i  ontai  i   is 

needed  by  the  bacillus,  amounting  finally  to  6—6  days. 

itained    by 
allowing  tb  tune  their  normal  lifi  in  an  ordin- 

ary m  Eore    iibmit  ting  them  to  the  nes    Ln<  ceased 

in.     The  b  i  idually  adapted  i  hems 

ing  amounts  of  the  an  -  limit 

of  resistance,  followed  by  a  rapid  fall,  the  whole  ol 

nt;  power  beinf  In  some  cases  t here 

ii'-.-.     The    increased 
tolerance  is  therefore  a  temporary  phenomi  ample 

of  the  i  of  the  species  to  variation.     The  follow  ing 

table  gives  the  successive  quantities  (in  grins,  per  litre) 
of  the  antiseptios  required  to  prevent  growth.     The  sow- 
ings  with   the   normal    bacillus   are   marked   N,    and   the 
-~m-  stages  alphabetically  : — 


has  a  ■  enci  Idcd,  and  the 

whole  in  a  tank  provided  with  a 

ed  wii  h  i  he    watet   to  be 
i  he  I  in  ii-i-  flows  into 


- 

///■  c.      II 

and  P.  Wi  :  I  1909. 

A  con 

with  an  all  liquid  to  be  puril 

ipitate  1  he  hum  -  lined  in  t  he  com  pound 

arc  '  I  and  i  he  precipitate,  the 

in   the   liquid,    is    all 
to  settle.      ! 
ami  deodi  '  ;uid. — W.  i'.  S. 


In  ttallaticm   for  tri 

to  produce  am 

i .-  mi  .Ii    il.s   Engrais   0 
July  5,  1909. 

The  refuse  to   be   treated   is  delivered  in  automatically 

ills  and  thence  passes 
through  rotating  sieves.  The  finelj  divided  material 
passing  through  the  lattei  collected  in  a  conveyor, 
whilst    the    coarse    particles   are   can    d  a    separate 

eyor  to  another  set  of  mills  as  The  whole  of 

the  finely  powdered  material  is  mechanically  delivered  to 
a  drying  to  wer,  in  which  are  placed  revol 
separated  from  each  other  bj  perforated  horizontal 
partitions,  and.  as  the  material  falls  downwards  through 
this  tower,  it  meets  a  current  of  hot  air  produced  by  the 
.  1'iistion  of  the  coarse  material  which  has  not  passed 
through  the  above-mentioned  sieves,  this  eoarse  material 
having  been  carried  to  furnaces  placed  below  the  tower. 


Bacillus  subtilis. 


N. 


D. 

E. 

6-41 

5-93 

2-05 

1-44 

0-53 

(1-74 

0-44 

0-83 

F. 


Besorcinol 

.salicylic  acid 
Copper  sulphate  . 
Mercuric  chloride 


4-02 
0-68 
0-58 
0-07 


4-92 
L-04 
0-63 
0-11 


5-61 

1-20 
0-63 
0-22 


5-40 
1-71 
0-42 
0-30 


5-40 
1-44 
0-74 
0-93 


3-97 
1-44 
0-74 
0-59 


1-04 
0-74 
0-05 


Bacillus  anthracis. 


Resorcincl 

BaliayUc  acid   

Copper  -uiphate  . 
Mercuric  c  loride 


0-45 

0-53 

0-31 

0-53 

0-74 

0-79 

0-63 

0-63 

0-44 

1-02 

n-74 

0-74 

1-00 

1-00 

1-00 

1-00 

0.44 

0-53 

0-63 

0-63 

0-63 

0-79 

0-79 

0-26 

0-03 

0-03 

0-03 

0-03 

0-03 

0-03 

0-O3 

— 

0-53 
0-05 


Bacillus  puocyanetis. 


Resordnol  

lie  add 
Copper  sulphate  . 

Mercuric  chloride 


3-00 
1-02 
1-71 
0-28 


3-45 
1-20 

2-01 
0-36 


3-97 
1-44 
2-27 
0-64 


3-97 

4-98 

2-98 

2-98 

2-98 

1-44 

1-44 

1-71 

0-69 

0-69 

2-27 

2-27 

2-01 

1-48 

1-48 

0-64 

0-93 

0-51 

0-18 

0-18 

0-69 
1-48 
0-18 


Patents. 

II 'ater  ;  Addition  of  reagents  to .  J.  Wilson,  Wands- 
worth, Surrey.  Eng.  Pat.  15,083,  June  28,  1909, 
The  water-softening  reagent  is  formed  into  a  paste  and 
a  portion  of  the  water  to  be  softened  flows  over  a  perforated 
plate,  which  delivers  it.  in  a  gentle  stream,  on  to  the  suifaec 
of  the  paste.  This  portion  then  joins  the  main  body  of 
water  and  flows  past  baffle-plates  to  a  precipitating 
chamber,  and  through  a  filter  to  the  delivery  pipe. 

— O.  W.  McD. 

Water :     Process   for   treating   and   storing   .     W.    A. 

Powers,   Topeka,  Kans.      U.S.  Pat.  946,463,  Jan.   11. 

1910. 
Quicklime  and  water  are  mixed  together  in  a  rotating 
drum  until  the  lime  is  thoroughly  slaked  and  the  mixture 


— A.  Sbld. 

The  material  may  be  passed  through  a  second  drying  tower 
in  order  to  ensure  complete  drying. — W.  P.  S. 

Formaldehyde   vapour  bij  combustion  of  substances  ini, 

naied    u-itk   trioxymethylene  ;    Production    of  .     S. 

Effantin  and  C.  Bouhard.  Ft.  Pat.  404,933.  July  1' 
VArorrBs  of  formaldehyde  can  he  produced  by  burning 
a  substance  impregnated  with  trioxymethylene.  A 
suitable  substance  can  be  made  by  mixing  paper  pulp  or 
powdered  charcoal  with  potassium  nitrate  or  chlorate 
and  some  adhesive. — F.  Shun. 

tge  sludge  ;   Process  for  treating to  obtain  valuable 

products.     J.    Grossmann.     Fr.    Pat.   405.251.   July   20, 
1909.     Under  Int.  Conv..  Aug.  4.  1908. 
See  Eng.  Pat.  16.397  of  1908  ;  this  J.,  1909, 1000.— T.  F.  B. 
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XX.-ORGANIC  PRODUCTS;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Alkaloids  of  ergot.     Pari  II.     G.  Bargei  and  A.  J.  Ewins. 
Chem.  Soo.    Proa,    1910,   26.   J. 

Erg  183)  has  now 

been   shown   to  possess  a  oa  tinine, 

its  anhydride,  is  probably  a  lactone.  When  ergotinine 
is  wanned  with  a  dilute  .1   phosphoric  acid  in 

absolute  alcohol,  the  crystalline  phi 
ethyl  ester,  C,,  PO  med.     This 

new  is;     it    differs    from    ergot 

in  being  insoluble  in  dilute  Bodium  hydroxide,  and  in 
yielding  a  series  of  salts  having  a  different  crystalline 
form  from  that  of  the  corresponding  ergotoxine  salts. 
It  is  probable  that  the  ester  is  also  formed  to  some  extent 
when  ergotinine  and  ergotoxine  are  heated  with  alcohol 
in    the    a  Is.     On    destructive    distillation. 

both  of  ergotinine  and  of  erg  1   small  quantity 

of  a  crystalline  sublimate  is  formed,  which  has  been 
identified  as  uobutyrylformamide,  CH(CH3)oCOCOXll:. 

Jalap  ;    Chemical  examination  of .     E.  B.  Power  and 

H.  Rogerson.     J.  Amer.  Chem.  Soc.,  1910,  32,  SO-113. 

The  authors  extracted  the  jalap  tubers  with  hot  alcohol 
and  distilled  the  extract  with  steam,  when  a  small  amount 
of  an  essential  oil  was  obtained.  The  portion  of  the 
extract  soluble  in  water  contained  a  sugar,  which  yielded 
<J-phenylglucosazone.  The  portion  of  the  extract  insoluble 
in  water,  known  as  "  resin  of  jalap,"  amounted  to 
9-4  per  cent,  of  the  drug,  and  11-6  per  cent,  of  it  was 
soluble  in  ether,  as  found  by  a  Bpeci  I  assay.  When  the 
crude  resin  was  purified  by  means  of  animal  charcoal,  it 
had  [a]D  =  — 37°  in  alcoholic  solution.  The  crude  resin 
ly  extracted  with  several  solvents.  The 
light  petroleum  extract  amounted  to  l-9  per  cent,  of  the 
total  resin.  It  was  found  to  contain  fatty  acids  ;  a  phytos- 
terol,  C,7HlsO,  m.  pt.  134°— 135°  C,  [a]  =  — 32-4° 
in  chloroform;  cetyl  alcohol ;  and  a  substance,  C18H360, 
m.  pt.  50° — 57°  C.  The  amount  of  the  ether  extract 
was  9-7  per  cent.  It  contained  a  small  amount  of  a  new 
alcohol  termed  ipurganol,  C21H3.,02(0H)n,  which  crys- 
tallised in  eolourless  needles  melting  at  222° — 225°  C, 
and  had  [a]n  =  — 44-9°  in  pyridine.  It  resembles  the 
phytosterols  in  its  colour  reactions.  The  chloroform 
extract  amounted  to  24-1  per  cent.  It  contained  a  very 
small  amount  of  |3-methylaesculetin.  After  treatment 
with  alkalis  and  dilute  sulphuric  acid,  it  yielded  volatile 
acids,  convolvulinolic  acid,  C15H30O3,  and  apparently 
a  higher  homologue  of  the  latter,  together  with  dextrose. 
Similar  substances  were  yielded  by  the  ethyl  acetate 
extract,  which  amounted  to  22  per  cent.  The  alcohol 
extract  of  the  resin  (38-8  percent.),  after  treatment  with 
animal   charcoal,  was  obt  nearly  white  powder, 

which  melted  at  L50  —160  I  .,  and  had'[a]D  =  —371  . 
This  extra  fdrolysed   by  means  of  baryta,  when 

<2-methyIethylacetic  acid  and  other  volatile  acids  were 
isolated,  and  an  amorphous  product  soluble  in  water  was 
obtained.  The  latter  was  designated  as  the  hydrolysed 
resin.  After  treat  mint  with  dilute  sulphuric  acid.  1 
yielded  volatile  acids,  convolvulinolic  and  ipurolic  a 
together  with  sugar.  The  ether,  chloroform,  ethyl 
acetate  and  alcohol  extracts  of  the  original  resin  possessed 
decided  purgative  action.  — F.  Sedx. 

Ecballium  Elalerium   fruit;     Constituents   of .     F.    B. 

Power  and    C.   W.  Moore.      Chem.   Soc.  Trans.,  1909* 
95,  1985—1993. 

The  alcoholic  extract  of  the  fresh  fruit  yielded,  on 
concentration,  a  quantity  of  a  green  resin,  and,  on 
lurther  evaporation,  a  small  amount  of  a  brown  resin. 
From  the  latter  nothing  definite  could  be  isolated, 
except  a  small  quantity  of  "  elaterin."  The  green  p 
when  systematically  examined,  yielded  : — a  small  amount 
of  a  hydrocarbon,  m.  pt.  H8°  C,  probablv  hentriaeontanc, 
€„H,«;  a  phytosterol.  C27H4,0,  m.  pt.,  148°  C, 
o]d=+3-2°      in     chloroform;      a     substance     melting 


at      268°— 260"  C,     apparently      allied      to      ipuranol. 

t  ;jHj,i  1.  OH).  ;      a      mixture      of    fatty      acids;      and 

"  elate]  The     authors     have     previously     shown 

(this    .1..    1909.    1221)    that     this     crystalline    "1 

is    not    a     simple     body    Inn     is  separablo   by    fractional 

'  K'ii      into      a      laevo-rotatory,    physiologically 

inert   substance,  ami  a  dextro-rotatory  substance  of  high 

physiological    activity,    both    of    apparently     the     same 

"u  ;     the   former   has    been   named 

■d  the  latter  .5'. elaterin.      Official  "elaterin" 

contains  from  60  to  Ml  per  cent,  of  a-elaterin.     No  evidi 

was  obtained  ol  ;  elaterin,  nor  of  any  other 

The   "elaterin"   occurs,   as  such,   in  the  fruit. 

the    portion   of   the   alcoholic   extract    soluble  in  water, 

contained    a    sugar    which    yielded    rf-phenylglucosazone, 

m.  pt.  21(3°  C— J.  0.  B. 

Rumex  Eckloniamus  ;   Constituents  of .     F.  Tulin  and 

H.  \V.  B.  Clewer.  Chem.  Soe.  Trans.,  1910,  97,  1—11. 
Itiimex  Ecklonianus.  Meisner,  is  an  herb  indigenous  to 
South  Africa,  where  it  is  reputed  to  possess  medicinal 
properties.  An  alcoholic  extract  of  this  plant  yielded, 
together  with  resinous  products  and  a  small  amount 
of  essential  oil,  the  full., wing  compounds  :  Ceryl  alcohol  ; 
ft  phytosterol,  C20H3,O.  apparently  identical  wit  it  rhamnol  ; 
palmitic,  stearic,  oleic,  linolic,  and  j'solinolcnic  acids; 
a  small  amount  of  ipuranol.  C2,H3802(OH),,  ;  kaenipfeivl  ; 
chrysophanic  acid;  emodin ;  and  cmodin  monomethvl 
ether  ;  together  with  traces  of  other  crystalline  substances 
ami  large  amounts  of  inorganic  salts.  A  sugar  which 
yielded  rf-phenylglucosazone  was  also  present  in  small 
amount,  but  no  evidence  could  be  obtained  of  the  presence 
of  a  glucoside.  The  emodin  monomethvl  ether  which 
was  isolated  was  identical  with  that  obtained  by  Perkin 
and  Hummel  from  Ventilago  madraspatana  (Chem.  Soc. 
Trans..  1S94.65.  932),  and  with  that  prepared  synthetically 
by  Jowett  and  Potter  (Chem.  Soc.  Trans.,  1903,  77,  1330). 
The  dimethyl  ether  of  chrysophanic  acid  was  prepared, 
and  obtained  in  yellow  prisms,  melting  at  190"  C. 

Essential  oils   [and   (heir  constituents] ;  Befractive   indices 

of .     E.  J.  Parry.    Chem.  and  Drugg.,  1910,76,  178. 

All  the  determinations  were  made  by  the  author  on 
either  a  Pulfrich  or  a  Zeiss-  Abbe  instrument.  Figures 
are  for  20°  C.  : 


-Constituents  of  essential  oils. 


Dipentene  

Limonene 

Pinene  

Cadinene 

Cedrene  

Geraniol  

Linalcl  

Eucalyptol 

Citronellol 

Benzaldehvde  . . 

Oitral  . . . .' 

Citroncllal 

Eucenol 

Safrol 

Geranyl  acetate 
Linalyl  acetate    . 
Iououe  


..   1-4709-1.1720 

. .  1-4750-1-4758  (Kremers.  1-47459) 

.  .    1-4049-1.4650  (Baver.   1-465531 

1-5068   (Wallach,   1-50647) 

1-5022  (Wallach,  1-50150) 
..  1-4779-1-4787  (Tiemann,  1-47661 
..  1-4650-1-4662 
,  .  1-4595-1-4610 
,  .  1-4655-1-4660 
.  .  1-5425-1-5440 
.  1.4860-1-4808  (Tiemann,  1-4860-1.4900) 

1-4475  (Tiemann,  1-4481) 

1-5445 

1-5390 

1-4609 

1-4564 
.  1-4970-1-4986  (Tiemann,  1-4980) 
2. — Essential  oils. 

Almond  oil  (bitter)  (6  samples)    1-5500-1-5570 

Angelica  oil  ( 1  sample) 1-4793 

Aniseed  oil  (10  samples) 1-5530-1-5580 

Bergamot  oil  (11  samples)  1-4640-1-4692 

Cajuput  oil  (5  samples) 1-4828-1-4679 

Cassia  oil  (15  samples) 1-5932-1-6065 

(rises  with  cinnamic  aldehyde) 

Celery  oil  (1  sample)  1-4794 

Citronella  oil  (Ceylon)  (20  samples  of  drum  oil)..    1-4800-1-4850 

(not  pure) 
,,      (Java)  (5  samples)    1-9630-1-4730 

1-4774 

(washed  with  water  =  1-4820;    contains  6   %  nf  alcohol) 

Clove  oil  (10  samples) 1-5305-1-5360 

(rises  with  euuennl  value* 

Cinnamon  oil  (pure)  (5  samples)    1-5750-1-5769 

..     (Ceylon)  (4  samples) 1-550-1-5600 

(contains  leaf  oil) 

1 1  oil  (3  samples!   1  -4880-1-4960 

Cumin  oil  (2  samples) 1-5011-1-5050 

Caraway  oil  (6  samples)  1-4870-1-4980 

(rises  with  can-one  value) 
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Dill  all    S  ampin) 1-4850   1-41 

dyptiia  ..il  |2U  samples)  1-4610   i 

.  1*1- 

Fennel  <<il  13  samples]  1-8  1 

in  pi  i-i- 

(so  i  alii  il     Indl  <ii  (II    umplDDl  1-4820   1-4008 

Hop  oil  (I   sample  1-4000 

Juiii|..r  oil  18  sample*  1-4710    1-4705 

i  .In  sampli  1-4620   1-4878 

Lemoiurrai 1  (15  1- 1840   1-4870 

I.,  mou  nil  1-4740   1-4762 

.  I-47i-.ii    1 

N impli'ni 1-4750   1-177.'. 

Orlgannm  nil    i    <ampli  1*4825-1-6116 

with  phenol  \  .ilu. 
1-4720   i-i,.' 

Pit.  tl<  ii i      .     in  pli  1-6060   i    . 

Panto)  oil  1 1  sampli  i-;>u7ii 

Peppermint  oil  (American)  HO  samples)    1-4666   1-4680 

i  ii.    -ii    (5   *ampli  -  1-4670   1-4680 

lapan  de-menthollaed     a     implee  1-4622  1-4660 

Petitgrain  ..il     i  sample*       14638   1-4666 

liar)     .11  1-4669   1-4720 

implrsl    (ul   26  1-4616    1-4646 

Spike  oil  18  samples!     1-4670   1-4S80 

Bantal  ..il  (22  samples)  1-5060   i 

Tarragon  oil  (1   sample)    1-5149 

Wlntenrreeii  oil  (6  samples      1-5310-1-6380 

Vetlverl  oil  (1   sample)   1-510' 

3. — Adulterants  and  other  bodies. 

C,H.)     I-I 

Olive  oil  i  in  samples)     1-4689-1-460  I 

Whit.-  petroleum  (ep.gr.  0-870)  [6  samples) 1-4755-1-4760 

1-471(1 

Ethyl  alcohol (at 

»<>  " (al 

Wat.-r   1-8830 

I'll,  ml  .Hi)  I  -alcohol (at    J:.   I  1-6220 

Aldehj  .!.■         1-3320 

l-;imiu 

Id      -I  1-3720 

Ethyl  acetate    

Amyl  alcohol 1-4081 

Methyl  alcohol         1-3831 

Amyl  acetate 1-4040 


Aloin.     I'.    A.    Oesterls   and   (..    Hint.     Schweiz.    Woch. 
('hem.    I'harm.,    1909,  47,  717—21. 

Thk  authors  do  no!  agree  with  tin-  statement  of  Legi  i 
(this  J..  1<K13.  Kill  that  ali.in  is  not  hydrolysod  by  1  h- 
action  of  acids.  They  found  thai  when  100  grms.  of  aloin 
were  heated  on  ilu-  water-hath  under  a  reflux  condenser 
for  80  hours  with  a  mixture  of  500  e.e.  of  95  per  cent. 
alcohol  and  2-*>  ....  of  sulphuric  acid,  and  the  mixture 
then  sel  .wide,  in  the  course  of  a  week  or  two,  a  dark 
red  precipitate  was  formed,  which,  when  removed  by  boiling 
xylene,  proved  to  be  aloe-emodin.  The  mother-liquoi 
contained  a  reducing  substance, which  afforded  with  phenyl- 
hydrazine  a  yellow,  crystalline  osazone,  ni.pt.  208  209  C 
Aloin  also  forms  alooemodin  and  a  reducing  body  when 
boiled  with  alcoholic  hydrochloric  acid,  hydrolysis  taking 
place  more  rapidly  than  with  sulphuric  acid.  In  both 
eases     besides     aloe-emodin.     an     amorphous     substance 

firing  red  solutions  with  alkalis  is  formed.  This  is  proba- 
ly  the  primary  decomposition-product  of  aloin.  from  which 
aloe-emodin  is  ultimately  formed  by  oxidation.  Aloe- 
emodin  is  also  formed  when  aloin  is  heated  to  70" — 80°  C. 
with  sodium  jieroxidc  and  the  mixture  poured  into  dilute 
hydrochloric  acid.  In  this  ease,  no  sugar  could  be  detected 
as  a  product  of  hydrolysis. — J.  0.  B. 


Iodine  :   Determination  of  • .  in  syrup  nj  ferrous  iodide 

A     Komdoerfer.     Apoth.-Zeit.,    1909,   24,   850—851. 

Fin  grms-  of  'he  syrup.  5  grms.  of  water,  and  3  grms. 
of  commercial  hydrogen  peroxide  solution  are  mixed. 
and  allowed  to  stand  for  one  or  two  minutes  ;  20  grms. 
of  chloroform  and  10  grms.  of  dilute  sulphuric  acid  are 
then  added,  and  the  whole  is  thoroughly  shaken  until 
all  the  iodine  has  been  dissolved  by  the  chloroform. 
The  excess  of  hydrogen  peroxide  is  removed  by  the  addition 
of  sufficient  potassium  permanganate  solution  (1  :  1000)  to 
give  a  distinct  pink  tint  ;  and  the  mixture  is  set  aside  until 
this  disappears.  The  iodine  in  the  chloroform  is  then 
titrated,  in  the  usual  manner,  with  JV/10  thiosulphate 
solution. — J.  O.  B. 


Oxonium  ■■      [Isolation   '/>../  characterisation  of 

ketones'].     I\.    V  Hofmann,   \.  M  i  II    Lecher. 

Her..  1910,  43,  178     Is:: 

no  acid  (70  pei  cent.)  prepared  from  the  com- 
mercial aoid  by  evapo  to  137   C.  and  subsequent 

-Ii  tillation,  l is  insoluble  oi  slightly  soluble,  crystalline 

"  '" ...,...,       ■  , t 1 1     man)     orgai 

such  .'i 

with   imino-compounds.     The  ox un    perchlorate     can 

be  muoh   more   lilt    obtained   than   thi  ...Imv' 

sulphates,  and  are  well  suited  for  the  characterisation  and 
olation     oi      man;      I  etiones.       The     following     i  om 
pounds    have     bi  en     pn  pared  :     Xanthont      / 
•  i  ,11,1  '..licit  >,.  Hal.  hghi  yellow  prisms  with  a  greenish 
fluorescence j     soluble    m   chloroform,    tetrachloroethane, 
and   acetic  anhydride;    decomposed    bj    water,   absolute 

alcohol,  gkv  .ii ...  id.  and  ether.      Dipht 

perchlorate,  C„H80,HC104 ;  orange-yellow  crystal 
Carbu-.'h  ,„  ,</,/,, ,,,/,.(  ,  .  II , ,  X .  H  <  1 1  > ,  :  colourless,  shining 
leaflets,  PhtnaMhraquinoru  perchlorate,  C14HgO„HC104 ; 
briok  red  needles.  Phewnthraquinone  semtpcrchlorate, 
((',  ,Hsl ),)... Hri( »,  :  llai  prism  exhibiting  pleochroism 
from  light  yellow  to  brownish-red.  Relene  semiperchlorate 
(C1BH,,0,)t,HC104;    flat   prisms  similar  to   those  oi   the 

aponding    phenanthraquinone    compound.     Naphth- 

n  perchtorat  .  I  ',„H,h4.H  ,0,HC104  ;    hup-,  rectangu- 
lar.   thick  plates,  yellow    to  dark   red.    with    bronze  lustre. 

Ml  oi  these  compounds  are  decomposed  by  water.  Quinone- 
di-imide,  benzophenone,  a-benzoquinone,  and  a-  and 
^-naphthoquinone  also  yielded  crystalline  perchloratcs, 
but  anthraqu le  and  alizarin  gave  negative  results.-  A  s. 

Tetmchlorethtiiir  and  trirhlor,  thyl.  n<   ;    Examination  of  the 

physical   and    physiological   properties  of  .     V.    H. 

Why.  Roy.  Soc.  Proc.,  1910,  B  82,  217—225. 
i  i.MMiKi  iai.  symmetrical  tetrachlorethane  and  tri- 
i  lilon-thylene  wen-  purified  by  fractional  distillation  with  a 
Forme's  still-head  with  three  bulbs.  The  pure  product* 
had  the  following  characters  : — Tetrachlorethane  :  b.pt., 
147-2°;  0-1°  C.  (corr.);sp.  gr.,  1-6208  at  4°/4c,  1-6013  at 
17°/I7°C.  :  refractive  index.  u,D  1-495587  at  17°  C. 
Trichlorethylene  :  b.pt..  Mi.  Ml  0-1  ,  (2),  87 -55°+ 0-1°  C. 
ii'niT.i:  sP.  gr.,  14904  .I  i  i  .  L-4702  at  17-5717-50, 
L-4598  ai  25-5  /26-fi  C  ;  refractive  index.  ,,„  =  1-170141 
ai  17   I '.     Comparisons  of  Hi.-  physiological  action  of  (he 

products   with   that   of  chloroform    pre] I     rum  chloral 

hydrate,  showed  thai  commercial  tetrachlorethane  is  four 
times  more  toxic  than  chloroform  :  commercial  trichlor- 
etliylene  is  also  rather  more  t.ixi.  than  chloroform.  Experi- 
ments with  the  pure  compounds  showed  that  tetrachlor- 
ethane is  four  times,  and  trichlorethylene,  one  and  a  half 
times,  more  toxic  than  chloroform,  molecule  for  molecule. 
In  both  cases  the  recovery  from  anaesthesia  or  paralysis 
is  more  regular  than  with  chloroform. — A.  S. 

Use  of  antipyrine  for  determining  the  iodine  value  of  fatty 
and  essential  oils.     Borde.     See  XXI 1 1. 

Patent. 

Therapeutie     compounds;      Manufacture     of     new    . 

H.  S.  Wellcome.  London,  and  F.  L.  Pvman.  Dartford. 
Eng.  Pats.  11,108,  May  II.  1909,  and  14,663,  June  22, 
1909.  Additions  to  Eng.  Pat.  314,  Jan.  6,  1909 (see 
this  J..  1909,  913). 

(1)  By  oxidising  tetrahydro-t'jo-quinolines  of  the  general 
formula, 


B, 


CH,\ 

CH2 

Rs     CH 


(  H.,R, 
(where  R.  is  a  phenyl  or  substituted  phenyl  group;    R, 
an  alkyl  group ;  R,  and  R4  two  alkyloxy  groups  or  one 
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methylene-dioxy  gToup  :  and  Rs  hydrogen  or  an  alkyloxy 
group  .  -       raj   formula, 

PjR.RjCH  I  BO  HI  (  a,.NHRj, 
together  with  aldehydes,  K.i'HO.  are  produced.  Thus, 
by  heating  a-benijlhydrocotarnine  with  dilute  sulphurio 
acid  and  manganese  dioxide,  ootamine  ami  benzalaehyde 
are  formed  ;  N-ethyltetrahydropapaverine  similarly  i* 
converted  into  veratraldchyde  and  2-.vethy!aminoethyl- 
4-5-dimcthoxylxnzaldchyde ;  and  N-propyltetrahydro- 
papaverine    furni-  raldehyde    and     2-i-propyl- 

Mranoethyl-4-6-diniethoxybenzaldehyde.  The  .-alts  of  the 
two  last-mentioned  bases  are  also  claimed.  (2)  It  is 
further  found  that  tetrahvdro-i'so-uuinolines  of  the  general 
formula. 

CH, 

CH, 

1  1 

\/\    /NRj 
CH 

CH,R, 

where  R,  is  a  phenyl  or  substituted  phenyl,  and  R2  an 
alkyl  group,  yield  on  oxidation,  basic  substances  of  the 
general  formula.  C^HjiCHOJCHj.CHj.NHR,,.  together 
with  aldehydes,  R,CHO.  Tims,  by  oxidising  l-benzyl-2- 
methyltetrahydro-i>o-f|iiinoline.  a  new  base,  2-;i-methyl- 
aminoethvlbenzaldehviie.  is  formed,  together  with 
benzaldehyde.  This'  new  base  melts  at  110°— 111°  C. 
and  combines  with  adds  in  the  usual  way  to  form  salts, 
which  arc  also  claimed. — T.  F.  B. 

Therapeutic    compound*:      Manufacture     of     new . 

H.  S.  Wellcome,  London,  and   F.  L.  Pvman.  Dartford. 

Eng.  Pat.  13,828,  June  12,  1909. 
By  heating  1  -  keto  •  •-'  -  alkyl  -  6.7  •  dimethoxytetrahydro- 
wo-quinolincs  with  concentrated  hydrochloric  acid  to 
high  temperatures  {e.g.,  for  3  hours  at  170  — 175°  C. 
under  pressure),  3.4  -  dihvdroxyphenvlethylalkvlamines. 
(HOJAHs-CH.J H;.XHR.*are  formed.  The  new  base 
obtained  from  the  2- methyl  compound  melts  at  188° — 
189°  C.  The  hydrochlorides  of  the  new  bases  from  the 
2-ethyl  and  2- propyl  compounds  melt  at  177  — 178'  C, 
and  184°— 185'  C,  respectively.— T.  F.  B. 

Physiologically    active    base    [p-hydroxyphenylethylamine]  ; 

Preparation   of  a  and  of  intermediate   compounds 

therefor.  H.  S.  Wellcome.  London,  and  G.  Barger, 
Heme  Hill.  Ens.  Pat.  17.171.  July  23,  1909. 
By  treating  anisaldehyde-  with  sodium  and  ethyl  acetate 
and  subsequent  hydrolysis,  or  bj  heating  it  with  sodium 
acetate  and  acetic  anhydride,  p-raethoxycinnamic  acid 
is  produced.  On  reduction  this  is  converted  into 
p-methoxyphenylpropionic  acid.  This  is  converted  into 
the  chloride  and  then  to  the  amide,  which,  when  treated 
with  sodium  hydroxide  and  bromine,  yields  p-methoxy- 
phenylethylamine.  The  latter  is  converted  into  a  salt 
of  p-hydroxyphenylcthylniiiine  by  heating  with  concen- 
trated hydrochloric  or  hydrobromic  acid  (see  also  Eng. 
Pats.  1500  and  1561  of  1909 :  this  J.,  1909,  913.  and  1910, 
113).—  T.  F.  B. 

Glandular  compound  and  process  of  producing  same. 
J.  Takamine.  Xew  York.  Assignor  to  Parke,  Davis,  and 
Co.,  Detroit,  Mich.  U.S.  Pat.  945.638,  Jan.  4,  1910. 
The  "  blood-pressure  raising,  hemostatic,  and  astringent 
principle  of  the  suprarenal  glands  "  (adrenaline)  is  treated 
with  a  solution  of  ferrous  sulphate,  the  sulphuric  acid 
liberated,  is  precipitated  by  addition  of  a  basic  oxygen 
compound  of  an  alkaline  earth,  the  solution  is  filtered, 
the  filtrate  evaporated  to  a  syrupy  consistency,  and  the 
iron  compound  precipitated.  It  is  a  non-hygroscopic 
substance  of  purplish  colour,  soluble  in  water  and  in 
dilute  alcohol,  and  gives  a  green  coloration  with  ferric 
chloride  ;  the  iron  is  not  precipitated  from  its  solutions 
by  alkalis.— T.  F.  B. 

Higher  fatty  acids  ;  Preparation  of  di-iodo  derivatives  of . 

A.   L.   Arnaud   and   S.   Posternak.     Fr.    Pat.   404,477. 

Oct.  20,  1908. 
Acids  of  the  series,  CnH>n-i02.   are  dissolved   in  glacial 
acetic   acid   or  chloroform  and  treated  with  the  requisite 


amount  of  iodine  in  the  solid  state  to  form  acids  of  the 
type,  CnHc„-.IjOj.     In    this    way    tariric  acid.  Cl8H 
can  l>e  made  to  yield  a  di-iodo  acid  melting  at    18-5     I 
Similar  products  can  lie  obtained  by  treating  acids  of 
same    series,    di  dilute    alkali,    with    iodine    in 

tum  iodide.-  F.  Shdk, 

.1/.   I'd;/  compounds  [from  salicylic  acid];    Preparation  of 

new  substituted .     Farbenfaln   vorra.   F.   Bayer  und 

Co.  Fr.  1'at.  404.4'il.  June  26,  1909.  Under  Int. 
Conv.,  July  11.  1908 
Mercukic  salicylate  is  treated  with  one  or  two  molecular 
proportions  of  a  caustic  alkali  dissolved  in  water,  and 
the  liquid  evaporated  in  vacuo.  There  are  produced 
in  this  way  the  alkali  phenolates  of  oxy  mercuric -salicylic 
anhydride,  or  the  secondary  alkali  salts  of  oxy  mercuric- 
salicylic  acid.  These  salts  are  soluble  in  water  and  methyl 
alcohol,  and  can  be  precipitated  by  means  of  ether. 

— F.  Shdn. 

Tobacco ;     Process    and    apparatus   for    removing    nicotine 

from .     Soc.  des  Tabacs  Desintoxiques  (Process  du 

Dr.  Parant).     Fr.  Pat.  404,584.  Oct.  22,  1908. 

The  tobacco  is  steeped  in  a  solution  saturated  with  all  the 
soluble  constituents  of  tobacco  other  than  nicotine.  This 
solution  as  it  becomes  charged  with  nicotine  is  withdrawn 
and  passed  into  a  tank  divided  into  two  parts  by  means  of 
a  vertical  partition  reaching  nearly  to  the  top  of  the  tank. 
The  solution  is  rendered  alkaline  with  ammonia  in  one  of 
the  compartments  of  the  tank,  whilst  a  similar  solution, 
acidified  with  either  sulphuric  or  oxalic  acid,  is  placed  in 
the  other  compartment.  Petroleum  spirit  is  poured  over 
the  surface  of  the  solutions  in  the  two  compartments 
and  extracts  the  nicotine  from  the  alkaline  solution,  the 
acid  solution  in  turn  extracting  the  nicotine  from  the 
petroleum  spirit.  The  latter  circulates  over  the  partition 
and  also  over  the  surface  of  the  two  liquids,  and  stirrers 
are  fitted  in  the  compartments  in  order  to  partially  mix 
the  solutions  with  the  petroleum  spirit.  The  solution 
from  which  the  nicotine  has  thus  been  removed  may  be  used 
again  for  extracting  a  fresh  charge  of  tobacco. — W.  P.  S. 

Quinotannir  arid  or  its  compounds  ;  Preparation  of  stable 
solutions  or  soluble  compounds  containing,  besides  salts 
of  iron .     A.    .Meyer.     Fr.    Pat.   404.938.   July    10. 

I'll  19. 

Win;  .  solutions  of  quinotannic  acid  or  its  compounds  are 
treated  with  salts  of  iron,  a  precipitate  is  formed  which  is 
soluble  in  excess  of  the  iron  salt,  especially  when  ammo- 
nium salts  arc  present.  Other  substances,  such  as  sucrose, 
dextrose,  glycerol,  organic  acids,  alcohol,  etc..  can  be  used 
to  avoid  the  precipitation  caused  by  salts  of  iron.— F.  Shdk. 

Lactalbumin  compound  soluble  in  water  ;  Process  for  pre- 
paring a  pure,  neutral .     J.  A.  Wiilfing.     Ger.  Pat. 

216,581.  Dec.  23,  1908.  Addition  to  Ger.  Pat.  210.130, 
May  22.  1907. 
Instead  of  treating  precipitated  lactalbumin  with  26  grms. 
of  sodium  hydroxide  per  kilo,  as  in  the  original  patent 
(see  Eng.  Pat.  6179  of  1908;  this  J.,  1908.  1079).  an 
equivalent  quantity  of  a  suitable  calcium  or  magnesium 
salt  is  used.  The  magnesium  salt  of  lactalbumin  is  readily 
soluble  in  water,  and  is  tasteless,  whilst  the  calcium  salt 
is  converted  into  turbid,  colloidal  solutions  by  agitation 
with  water.— T.  F.  B. 

/3- J/-  neihylenediamine ;      Process    for    preparing 

.     Farbenfabr.  vorni.  F.  Bayer  und  Co.     Ger.  Pat. 

216,808,  Dec.  10,  1908. 
By    treating   the    diamide   of    /3-methyladipic    acid    with 
halogens  and  alkalis  in  aqueous  solution,   jS-inethyltetra- 
methylencdiamine,    NH2.CH2.CH(CH3).CHa.CHo.NH2,   is 
obtained.     It  cannot  be  prepared   by  Hofmann's  reaction. 

— T.  F.  B. 

Erratum. 

This   Journal,  Feb.   15,    1910,  page  174,  col.  1,   line  19 
from  bottom,  for  "216,908"  read  "216,906." 
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icMronuiltd  gelatin        I    properly   t>i  l 

K  9,    89      I  9,    34, 

Rep.,  62. 

i    u  hii  ii    lias   bei  o  expi  si  d  to  light, 

contracts  when  warmed  much  n 'than  before  expi 

Tins  property  niaj   be  utilisi  il  to  produce  reliefs,  the  half. 

-   l), n   bj   i  bis  means. 

presi  nco  ol  i  le u  d   I  be  relief 

is  more  marked  tin  greater  the  percentage  i  i  moi  ture  in 
the  gelatin.-   T   I 

I'm  cms. 

Plates  and  films  /ur  tin  production  of  coloured  picture!  '■</ 

means    "i    photography;    Preparation    of .     F.    M. 

Duncan,  Wes1  Ealing.     Eng.  Pat.  60,  Jan.  1,  1909. 

Is  plates  or  film-  which  bave  a  col screen  between  the 

port  and  the  sensitivo  emulsion,  the  colour  screen  is 
les  ol  gum  such  as  gum  tragacanth, 
gum  dragon,  and  other  minis  obtained  from  plants  of  the 
astragalus  species  which  contain  "the  calcium  salt  of 
mpounds  such  as  cerasin,  arabin,  or  pectin.'' 
Such  a  screen  may  !»■  prepared  by  sensitising  the  supporf 
with  ,  containing  the  gum,  i  xpi 

under  a  blat  U  ami  w  bite  screen,  developing,  staining,  aj  a 
tanting    for  one  colour,  an. I  repeating  the  process  for 
the  other  colours,  bu I  producing  the  last  colour  by  expo 
directly   through  '.he  support.-   T.  F.  B. 

Prints  on  cyanotypi  or  simii  alt  papers ;   Proa 

developing to  obtain  a  blarh  imagt  on  </  whit<  ground. 

Leperche  et  Cie.     l'r.  Pat.   104,753,  Julj  5,  1909. 

To  obtain  black  prints  on  a  white  ground  on  ferroprussiate 
papers,  the  paper,  after  exposure  in  the  usual  manner,  is 
developed  in  a  solution  containing  potassium  [i  rn  i  yanide, 
logwood  extract,  and  gallii  acid,  fixed  in  a  solution  of 
an  alkali  bichromate,  washed  with  water,  dried,  tivattd 
with  a  solution  of  dilute  hydrochloric  or  sulphuric  acid. 
and  finally  washed. — T.  P,  B. 

Pellicles;  ifaciure  of . 

If.    Ratignier  and   H.    Pervilhac,   I. von.    France.     U.S. 

Pat.  947,457,  Jan.  26,   1910. 
Bra  Ft.  Pat  395,666  of  1908  ;  this  J.,  I 909,  492.—  T.  F.  B. 
Producing  continuous  thin  sheet  tin,  celluloid,  etc. 

Ft.    Pat.   404.79.-,.      S,,    XV. 


XXII.— EXPLOSIVES;    MATCHES. 

Explosions;    !•  lancet  attending which 

occurred  at  thi  factory  of  Messrs.  Kynochs,  Ltd.,  I'mbogin- 
tuini.  Natal,  on  December,  1th.  1909.  W.  H.  Pay.  The 
Natal  Government   Gazette,    1910,  3803,  38—41. 

Tiik  explosions  occurred  in  the  weighing  and  mixing 
hous.  peans  and  eight  natives   being  killed. 

2000  lb.  of  nitroglycerin  and  100  lb.  of  collodion-cotton 
new  present  in  the  weighing  house,  and  in  the  mixing 
house,  800  lb.  of  blasting-gelatin  in  the  machines.  Whilst 
nitroglycerin  and  collodion-cotton  were  being  weighed  off. 
the   latter  jnited.   and   a   few    seconds    later,    the 

nitroglycerin  in  the  building  detonated.  This  was  fol- 
lowed. 15  or  20  seconds  lab  r,  by  another  explosion  in  the 
mixing  bouse  situated  320  ft.  away.  The  structural 
damage  caused  by  the  explosions  was  considerable.  At 
the  site  of  the  weighing  house  a  crater  :;  ft.  deep  and  1*  ft. 
wide  was  formed.  Two  .liters.  5  ft  deep  l>v  9  ft.  wide. 
marked  th  e  mixing  house.     All  buildings  within 

1000  ft.  radius  were  affected,  and  in  most  cases  the  roofs 
had  been  sucked  down  and  the  walls  bulged  out  towards 
the  centres  of  the  explosion.  The  probable  causes  of  the 
explosion  in  the  mix  ■  _  red.     That  spon- 

taneous ignition  of  the  collodion-cotton,  due  to  imperfect 


pin  ifj  mi.',  wo    i  he  oau  I  ived  by  the  i      ill    d!  the 

i  me  i  atchi 
i  ollodion  <  oi  ton  and  blastii  otton 

'i  teal  of  27  minut 

of  21   mint Vfercurj   rod  to  be 

Theinsp  ion  that  ignition 

due  to  friction  on  the  seal   .  ws 

The  oollod I  on    was   iii-i    weighed   out,   and    nitro 

I i    i i     I  thi    ! 

ol  i  In     cale  rose  with  the  corrool      i  eral  ii  n 

caused  I  be  pi  idui  I ii  a  i   n  quantity  i  i  dry 

collodion-cotton  dust.  The  beam  wi  -  fitted  with  two 
sliding  weights,  one  of  them  weigl  i  ■  ,:  lb  rhen  was 
very  distinct  evidence  that  ignitii  otton 

took  place  during  weighing.  Thi  beam  i  i  if  graduations 
would  be  in. .ii  d  with  i  ollodion-col  ton  d  and  in  the 
inspector's  opinion,  tb  between  the  sliding  wei 

the  beam  would  '  been  quite  sufficient  to  cause 

ignition  of  this  dust.      I  be  explo  ion  in  the  mixing  house 
was  undoubtedly   due   to   projected   dibris.     To   pn 
accidents  of  a  similai    nature,   the   follow 

been  madi    in    bi  tfitroi        -n  is  to  be 

weighed  in  a  sp.       I  i  the  dry  I., Mon  store,  and 

sen!  in  the  band-mixing  bouse  in  Bax  bags,  All  weighing 
purl-  of  thi  call  n  Ear  a  po  ible  to  be  I  boroughly 
and    effieii  itected,    and    the    platform    suitably 

covered.     (6)  Nitroglycerii  I  isured  out  and  not 

liid.     (c)  Mixing  tables  are  to  be  covered  with  ci  rl 
linoleum    to    minimise   fiction,   and   all   collodion- cotton 
boxes  and  bench  i  be  covered  with  soff   material 

for  the   same    purpose.     A    spei  ial    porch   for  eollodion- 
otton  is  i"  be  added  to  the  weighing  bouse,  bo  that  only 
minimum  quantities  of  this  ingredient  will  be  introduced 
into  the  main  building.     I :.  W.  Mi  I '. 

Mercuric   chloridi    in    compressed   guncotton;    Detection  of 
— .     S.     P.     Jannopoulos.      Seventh      Int.     Congr. 
Appl.    t 'In m. .     \a>\  loi       1909.    Z.    ges.  Schiess- und 
Sprengstoffw.,  1910,  5,  47. 

The  following    imple  preliminary,    ti  detection 

of  mercuric  chloridi    is  recommended.     30—40  gnus,  of 

the  sample  are  mixed  to  a  thil  I.  paste  with  water,  and  in 
this  are  placed  10  15  small  pieci  of  bright,  thin  sheet 
copper.  From  ■'■  to  5  ci  oi  pure  concentrated  hydro- 
chloric acid  are  next  added,  the  mixture  is  stirred,  and 
then  allowed  to  stand  in  a  oovi  n  d  bi  al  •  r  for  1 — 2  days. 
The  pieces  of  copper  are  now  removed,  washed  sin  cessively 
with  dilnU'  sodium  hydroxide  solution,  water,  alcohol, 
and  ether,  and  dried  in  an  exsiccator.  One  or  more  of  the 
pieces  are  then  rolled  up  and  placed  in  a  piece  of  perfectly 
dry,  narrow  glass  tubing,  open  at  both  end-,  and  the  latter 
is  heated  over  a  small  Bunsen  flame,  whilst  held  in  a 
slightly  inclined  position.  \m  mi  rcury  which  has  been 
deposited  on  the  copper  is  volatilised  am!  is  condensed  on 
a  piece  of  dry  grass  held  tightly  against  the  upper  end  of 
the  tube.  An  indication  of  the  quantity  of  mercury 
present  is  obtained  by  examinii  -   of  glass,  with 

the  mercury  deposit,  under  the  mi  I  rcury 

deposit  may  further  be  converti  iodide  bj 

exposing  it  to  the  action  of  iodine  vapour.-    A    S. 

Patents. 

Explc  'pound.     L.    Gray,    <  leveland,   Ohio.     Eng. 

Pat.  25,553,  Nov.  5,  1909. 
The  explosive  consists  of  approximately  equal  quantities 
ol   sugar   and   potassium   chlorate.     The   ingredients  are 
Brat  mixed  in  a  dry  state  and  granulal 
stirring  in  a  gum  solution  so  as  1 

adhi  -  ready  for 

use.— O.  W.  McD. 

Safety  match   boxes,  candU  '     Wo  ■     Produi 

of  striking  sur/aa  s    on Enzesfelder    Munitions 

and    Metallv  erke        ton    Keller   A.-G.,   Enzesfel 
A.  Swoboda,  Vienna.     Eng.  Pat.  70,  Jan.  1.  1909. 
The  composition  forming  the  striking  surface  is  usually 
applied  direct   to  the   piper  surrounding   the  box.     The 
disadvantages  of  this  system  are  that  should  the  striking 
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surface  become  damp,  it  does  not  dry  easily  and  the  paper 
layer  becomes  spongy.  According  to  the  present  patent 
a  thin  coating  ol  Portland  cement  or  gypsum  is  applied  to 
tlu   I  the  application  of  the  striking  layer   and 

forms    when  dried,   a   tirm.   hard,   and   even   under-] 
«hi<:h  is  not  affected  by  damp  arid  which  prevents  the 
igniting  coating  from  being  torn  off  when  tlu    match   is 
s.     The  pi  irried  out  as  follows:    Glue  (60 

parts)  is  dissolved  in  water  (250  parts),  and  incorporated 
with  a  mixture  of  Portland  cement  (60  parts),  gypsum 
pipe-da]    50  .  i  ork  (5  .  and  Venetian  red  (1"  parts).     The 
composition  is  then  ground  in  a  wet  mill,  an  lently 

applied  in  :i  eoid  state  to  the  bare  wooden  surface  ol  Un- 
box and  finally  dried.  The  coating  material  for  igniting 
the  matches  can  then  be  applied. — G.  W.  MoD. 

Matchu  of  all  kinds;    Igniting  paste  for prepared 

mw;  neutral  amorpho  rue,  and  lighting  on  any 

lurfat  mille  Jeune  e1   Cie  and    Roche  et  tie. 

Fr.  Pat  4114.337.  June  23,  1909. 
The  paste  consists  of  neutral  amorphous  phosphorus 
rts), glue  117.  potassium  chlorate  (30),  sulphur  (2-9), 
zine  oxide  (16),  Meudon  white  (whiting)  (5-5),  plastei  ol 
Paris  (6-4),  and  powdered  glass  (16-5  parts).  The  neutral 
amorphous  phosphorus  is  obtained  from  ordinary  phos- 
phorus by  subjecting  the  latter  to  distillation  and  filtration. 

— G.W.M(  D. 

Gelatinous    gunpowder .      Machinery    or    apparatus    fur 

dividing into  particles  or  grains.     G.  11.  Wadswortli, 

I.vndhurst.     Assignor     to    The    Schultze     Gunpowder 
Co.,  Ltd.,  London.     U.S.  Pat.  946,745,  Jan  18,  1910. 
Eng.  Pat.  -23.1 1-2  of  1907  ;  this  J..  1908,  421.— T.  F.  B. 


XXIII.— ANALYTICAL  PROCESSES. 

Hydrogen  ;     Gas    volumetric    determination    of .    by 

catalytic  absorption.  <  .  Paal  and  \V.  Hartmann.  Ber., 
1910,  43.  243— -258. 
When  a  mixture  of  solution  of  sodium  picrate  and  colloidal 
palladium  (Paal  and  Amberger,  this  J.,  1(104.  208)  is  brought 
into  contact  with  hydrogen,  the  gas  is  absorbed,  and  then 
reduces  the  picrate  to  triaminophenol.  Thus,  if  a 
sufficiency  of  picrate  be  present,  a  very  small  amount  of 
the  palladium  solution  will  serve  for  the  absorption  of  a 
very  large  quantity  of  hydrogen.  The  authors  utilise  this 
reaction  for  the  absorption  and  determination  of  hydrogen 
in  gaseous  mixtures.  The  absorption  is  carried  out  in 
the  usual  way,  save  that  the  pipette  is  an  inverted  cone 
with  a  very  slightly  convex  base,  so  as  to  afford  as  large  an 
absorbing  surface  as  possible,  for  the  absorption  is  not  very 
rapid.  Oxygen  and  unsaturated  hydrocarbons  must  be  first 
removed,  for  in  presence  of  palladium,  hydri  if  With 

them  to  form  water  and  paraffin  hydrocarbons  respectively  ; 
and  carbon  monoxide  should  also  be  lirst  removed,  as  it 
acts  as  a  "poison"  on  the  catalyst,  and  greatly  retards 
the  absorption.  The  solution  retains  it-  power  of  absorp- 
tion  unimpaired   for   many   months. — J.  T.  I). 

Iodine  value  of  fatty  and  essential  oils  ;    Vsi   of  antipyrin 

in  tlf  //./..  of  the  .     F.  Borde.     Bull  SoL 

Pharmacol.,    1909.   034;     Ann.    Falsitic..    MHO.   3.    12. 

A  solution  of  antipyrine  may  be  used  for  titrating  the 
excess  of  iodine  in  the  determination  of  the  iodine  value  ol 
fata  and  oils:    the  solution  is  pn  dissolving   I -88 

grins,  of  antipyrine  in  100  c.c.  of  50  per  cent  alcohol, 
and  each  c.c.  ol  this  solution  is  equivalent  to  0-0254  grm. 
of  iodine.  In  the  ease  of  essential  oils,  from  0-15  to  0-20 
grm.  of  the  -ample  is  weighed  o  ipered  flask 

and  dissohed  in  lit  cc.  ol  B0  1  .    10  c.c. 

of  an  alcoholic  solution  of  iodine  (containing  5  grn 
iodine  per  100  c.c.)  and  10  c.c.  olution  of 

mercuric  chloride  (ti  grms.  per  100  c.c.)  are  added,  the 
contents  of  the  flask  are  mixed,  and  then  allowed  to  stand 
in  a  dark  place  for  four  hours.     The  dine  is 


UOW  titrated  with  the  solution  of  antipyrine.  the  end  point 
oi  the  titration  being  indicated  by  a  faint  yellow  coloration. 
The  solution  of  iodine  employed  must  also  be  standardised 
with  the  solution  of  antipyrine.  The  procedure  is  the 
same  with  fatty  oils  except  that  95  per  rent,  alcohol  is  used 
for  dissolving  the  oil. — \V.  P.  5. 

Determining    carbon    monoxide    in    illuminating    gas.     (iill 
and    Baitlott.      Set    I1a. 

Determining  greasi   in  textiles.     Pearson.     Set   V. 

\        reagent  for  hydrogen    peroxide.      Charitschkoff.      See 
VII. 

Dili  running  chromium  in  chrome   and  chrome-nickel  steels. 
Randall.     See  X. 

Assay   and    ruination    of   gold   bullion.     Dewey.     See   X. 

i      ,;  of  industrial  gold  alloy*.     Smith.     See  X. 

Determining  lead   <n   on*   with   the  aid  of  thi    centrifugal 
machine.     Castek.     Set   X. 

Ancdaysis  of  aluminium   and   its   alloys.     Seligman   anil 
Willott.    See  X. 

Determining  vermilion  and  "golden  svlphidi  "  of  antimony 
goods.     Prank     and    Birkner.     Set     XIV. 

Determining   tannin    in    tan-yard   liquors    with   the   Zeiss 
immersion  refractomeier.     Fakiola  and  Oorridi.     .See  XV. 

Determining   acidity   of  soils.       il).  Suchting   and   Arnd. 
(2).      Albert.      See   XVI. 

Desulphitation   of   wines  by   means  of  hexamethylenetetra- 
mine.     See  XVII I. 

Determining    xanthine     base*      in      cocoa      and     chocolate. 
Prochnow.     See  XIXa. 

Soura   of  ■>><•>   in  examination  of  loads  for  salicylic  acid. 
Sherman.     See  XIX  v 

Determining  iodint  in  syrup  of  ferrous  iodide,     Korndoerfer. 
See  XX. 

Delecting     mercuric    chloridi     in      compressed    guncotton. 
JannopouloB.     Se«  XXII. 

Patents. 

Potassium  ,-   Colour  screens  for  detecting [in  analytical 

chemistry).     -I.    H.    Barron.   London.     Eng.    Pat.    9308. 
April  20,  1909. 

The  screens  arc  prepared  by  drying  films  of  gelatin  on 
.  5,  staining  then  with  certain  dyestuffs,  and  cementing 
pairs  of  the  glasses  face  to  face  when  the  tilms  have  been 
re. dned.  The  essential  part  of  the  invention  is  the  choice 
ol  pairs  of  dyestuffs  so  that  only  the  extreme  red  of  the 
solar  spectrum  is  transmitted  :  such  pairs  are  : — Methylene 
Blue  and  Methyl  Orange;  Aniline  Blue  and  any  red  dye- 
stuff;  -Malachite  Green  and  any  ted  or  orange  dyestuff  ; 
and  Methyl  Violet  and  picric  acid  or  similar  yellow.  The 
first-mentioned  pair  is  to  be  preferred. — AV.  P.  S. 

Qas  analysis        \pparatus  for .     K.   W.  Bartlett  and 

J.  -I  Staley,  Assignors  to  Northern  Water  Softener,  Co. 
Madison,  Wis.  U.S.  Pat.  945,740.  Jan.  11,  1910. 
The  apparatus  consists  of  a  reservoir  tilled  with  a  liquid  ; 
the  gas  to  be  analysed  is  forced  into  the  reservoir  and  the 
overflow  ol  liquid  is  received  in  a  second  vessel.  When 
a  definite  volume  of  liquid  has  been  thus  displaced,  a 
valve  il  opi  ted,  whereby  the  supply  of  gas  is  cut  off 
and  that  portion  which  lias  passed  into  the  reservoir 
i-  allowed  to  pass  into  a  vessel  containing  a  solution  which 
is  cap. i  LI.  of  absorbing  any  one  constituent  of  the  gaseous 
mixture  admitted.  The  valve  is  futher  operated  by  the 
return  of  the  liquid  to  the  reservoir, and  allows  the  unab- 
sorbed  portion  of  the  gas  to  pass  into  a  measuring  devio 
which  automatically  registers  the  volume  of  this 
unabsorbed    portion. — -W.  1'.  S. 
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ifii    gravity    o)    liquids  ,      /' 
del.  mining  Iht 

poiied  layer*  in  a  >■-../.     T.  Milliner.      Ft     Pa      V     ' 
July  12,  1909. 
Tmf.  apparatus  con  i  I     ul  .1  balance,  tho  beam  oi  winch 
1-   supported    neat   one   end  .     1  he    longoi  carrii 

ootinterpoiso.  and  a  pointer  in  litted  to  thi  ei  .1  of  the  arm. 
I'm  the  short  arm  of  the  f  ttached  .1  small  drum 

round   which  1--  uound  a  length  ol   thread;    a     phei 

ittaehed  to  thi  I I  ol  the  1  bn  ad  and  mi 

ided    "  1  li.it  1  he  1  hread  maj   I"-  unwound  

suitable  length  from  the  drum,  thu    1        iling  the  apherii  al 
weigh)   to  I"'  lowered  us  far  as  desired   below   the  sui 
of    u     liquid.      The     specific     gravity     oi     the     liquid, 
or  of  different  liquids  lying  in  superposed  layers,  ma] 
be    obtained,    the    actual    determination    being    oarried 
Milt   as  usual.      \\ .  P,  S. 

Apparatus    for    //<>    automatic    determination    0)    rugai 
condensation  water,     Fr.   Pat.   104,940.     Sei    XVII. 


Books  Received. 

Modern     Printing     Inks,     a    practical    bandl k    for 

printing  ink  manufacturer!  and  printers.  By  A. 
s.im. .tic.  Scott,  Greenwood  and  Son,  s,  Broadway, 
Ludgate  Hill,  London,  E.C.,  1910.  Price,  5s.  net. 
(Post  free,  5s.  4d.  j    abroad,  5s.  6d. 

Dew  8vo.  volume  containing  80  pages  oi  subjeo!  matter, 
with  ti  illustrations,  and  an  alphabetical  index.  The  chap- 
ter headings  are  as  follow  :  I.  Introduction;  11-  Linseed 
oil;  III.  Varnish;  IV.  Dry  colours;  V.  Dn  colours 
blacks,  whites,  yellows;  VI.  Dry  colours  reds,  browns; 
VU.  Blues,  greens;  VIII.  l-nkcs ;  IX.  Thi  grinding  of 
printing  inks;  X.  Ink  anil  colour  mixing;  XI.  The 
characteristics  ol  some  printing  processes;  XII.  Driers; 
XIII.  Bronze  powders  and  bronzing;  XIV.  ''Things 
worth  knowing.' 

Papers  op  the  Paint  i\h  Varnisb   Society.      1908 
1909.     Edited  by  the  Secretary,  N.   Beaton,  Denmark 
Souse,    Stonebridge    Park,    London,    N.W.     Price,    to 
members,  Is.  Bd. ;    to  non-members,  2s.  fid.,  posf  free. 

Twelve  mo.  volume  containing  the  following  papers 
read   before   the    Painf   and    Varnish   Society  during  the 

m  I'H's  'i  l).  v.  t ion  of  driers  on  linseed  oil 
(T.    A.     Davidson).      (2).    Notes    on    staining    and    glazing 

.1  \.  Christie).  (3).  Paint,  and  its  application  to  struc- 
tural steel  k;.  Depierres).  (4).  Discussion  on  zinc  oxide 
as  compared  with  zinc  sulphide  pigments.  (6).  Technical 
notes  on  lac  (A.  F.  Suter).  (6).  Lake  pigments;  their 
manufacture  and  use  i\V.  11.  Aston).  (7).  The  physics 
..I  a  pigment  (J.  CruicksharJc  Smith).  (8).  Anti-fouling 
compositions     (C.     Coffignier  (9).     Fireproof     paints 

('.  Coffignier).  (10).  Manufacture  of  oil  varnishes  (C. 
Coffignier).     (11).   Use  and  abuse  of  driers  (M.  B.  Blackler). 


Patent  List. 

where  ■  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  [11  Id  the  ease  of  Amplica- 
tions for  Patent.-,  the  Mates  ,.1  application,  and  (Ul  in  the  case  of 
Complete  Specifications  Accepted,  thus.  .11  the  Official  Journals 
in  which  acceptances  of  the  Complete  Speciflcationa  are  advertised. 

Complete  Speciflcationa  thus  advertised  as  accepted  are  open  to 
Inspection  at  the  Patent  Office  Immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT;    MACHINERY. 

Al'l'l.li    vTlnNs. 

2409.   Erith.     Separation  >f  suspended   matter  or  im- 
purities from  fluids.*     .Ian.  31. 

2439.   Lee.      Furnaces.     [U.S.   Appl.,    Feb.    19,   1909.] 
.Ian.  31. 


2 196    Si  hneidor.     Pi  tempt  rat : 

e-pe.  ,  [Ger. 

Appl..  Feb.   I,   1909  ,•     I  1  b.   1. 

2491     Leption        Producii       low    tempi  rat  un        [Ger. 
\|.|.l  ,  Feb    1     1909  r     Fob.   I. 

2622.   Bratkow  1  1      \i.  to     1   t  drying  materials.     [< 
Appl..  Feb.  2,  1909.]*     Feb.  1. 

2976    I  .11  mi  r,         Frei  zing     ling     compi  unds. 

Feb.   i 

3031     Fi  cher.      Roa  ting    product     1    joluf  ioi 

mixtures    ol     unroasted     products     with     liquids,     [Ger. 
Appl..  Feb.  9,  1909         1  1  b.  B. 

:>  1  tn    Saughton  and  Tungay.    See  under  VII. 

3162.  Nixon.     Removing  impurities  01   matter  held  in 
suspi  nsion,  solution,  1  ■  1  ombination  from  liquids.     Feb   9 

3171.    Brownson.     Method  of  filtering.     Feb.  9. 

XSHi.   H1ldelun11.lt.      Liquefying  gases  with  low  boiling 
pomt.*     Feb.   10. 

3462,    Brownson.        Filtering     liquids,     syrups,     &c 
Feb.  12.  •      ' 

3498,    Klii"  Collecting     the     substances     separating 

1 ■  .  ap  ic  ing  liquids.*     Feb.  12. 

Complete  Speciph  itions  Accepted. 

lis:;  (1909).   Longsdon    and    Bottomley,       Centrifugal 
drying   machines  01  hydro-extractors.     Feb.  1). 

'.HO',    I  I'.KI'.I).      Samuel-  un      ami       !    -  .         I'm  umal  ic 

separators  for  granular  buI  stances.     Feb.   16. 

19,692  (1909).  Maschinenbauges.    Martini  und  Hunckc. 
of  inflammable  liipiids.      Feb.  !i. 

30,006  (1909).  James  and   .lames.      Mixing  gases  and 
vapours  with  air.     Feb.  16. 


II.— FUEL;   c.\S;    MINERAL  OILS  ;  AND  WAXES, 

DESTRUCTIVE    DISTILLATION;     HEATING 

LIGHTING. 

Al'l'l.li  .moss. 

2320.  Bone,  Wilson,  and  McCourt.  Heating  media. 
Jan.  31. 

24lti.  Wilson  and  Wilson.  .Manufacture  of  producer- 
gas.*     Jan.  31. 

2420.  Baldwin.  Separation  of  various  materials  from 
gases.*     Jan.  31. 

2444.   Dunlop.     t«us  producers.      Feb.   1. 

2881.  Heskett.  Method  of  working  gas  producers. 
Feb.  6. 

2887.   Reuleaux.     Gas   producers.*     Feb.   .">. 

2'.is:i.  Westinghouse  Metallfaden  Gluhlampenfabrik. 
1  >.  irbonising  metallii  filaments  for  electric  lamps. 
Austrian  Appl.,  Feb.   19,   1909.]*     Feb.  7. 

3136.  Valentine.  Production  of  illuminating  and 
heating  gas.       Feb.  9. 

itliiT.  Summers.         Coking     processes.     [U.S.     Appl., 
Feb.  9,  L909.]*     Feb.  9. 
3352.   Lowe.     Product     c       plants.     Feb.  11. 

('.  IMP!  1. 11,  Sri.,  un  -ei  IONS     \i  1  1  itkd. 

3003  (1909).  Parker.  Vertical  retorts  for  destructive 
distillation    1  t    1  oal.     Feb.    16. 

lli. 1  (1909).  British  Tho, I.-.., ,-111111-1,,,,  Co.  (General 
Electri      I    -  Manufacture   of   filaments  or  conductors, 

for  incandescent  electric  lamp-.     Feb.  9. 

4742  (1909).  Crossley  and   Rig  for 

using  sawdust,  wood  shavings,  Stc.     Feb.   16. 

6936  (1909).  Westinghouse  Metal  Filament  Lamp  Co. 
(Lederer).  Manufacture  .t  metal  filaments  foi  electric 
lamps.     Feb.   16. 

N24.".  (1909).   Nolteniua  XII. 
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Keue  Kiamerlichl  Ges.  Forming  and 
hardening  mantles.     Feb.  9. 

17.771     L909).   I  Manufacture     of     filaments 

for  incandescence  gas  mantles.     Feb.  16. 

1>.12m  (1909).  We;-,  i.  of   ]  araffi      Eron 

paraffin  butter.      Feb.    16. 

18,123    1909)    Tiggi  -     '■■  -      Feb.  9. 


UL— TAB  AND  TAB  PRODU<  IS 
Applications. 

2901.  '  Treating  tar  derived  from  coal,  wood, 

mineral  oil.  4c,  for  obtaining  agglomerating  pitch.* 
Feb.  5. 

3224.  Flurscbeim.    Nitration  of  m-nitraniline.     Feb.  9. 

3279.   Eaton.     I  I  tai  and  apparatus  therefor. 

Feb.   10. 


IV.— COLOURING  MATTERS  AND  DYES. 

Applications. 

2393.  Newtou  (Bayer  imd  Co.).  Manufacture  of  azo 
dyes.     Jan.   31. 

2:>'.t4.  Newton  (Bayer  und  Co.).     .Manufacture  of  acid   I 
mordant  dyestuffs.     Jan.  31. 

24H4.  Klli-  (Chem.  Fabr.  vorm.  Sandoz).  Manufacture 
of  tri-  and  tetrabromindigo.*     Jan.   31. 

2627.  Bloxam  (Chem.  Fabr.  Griesheim-Elektron). 
Manufacture  of  brown  sulphurised  dyestuffs.*     Feb.  2. 

2721.  Newton  {Bayer  und  Co.).  Manufacture  of  dyestuffs 
of  the  anthracene  series.     Feb.  3. 

3002.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  colouring  matters  of  the  pyrazolone  group. 
Feb.   7. 

3093.  Debedat.     Colouring  substance.*     Feb.  8. 

3200.  Kalle  und  Co.  Manufacture  of  indigoid  colouring 
matters  of  the  anthracene  series.  [Ger.  Appl.,  Feb.  17. 
1909.]*     Feb.  9. 

3299.  Imray  (Meister,  Lucius,  und  Biiining).  Manu- 
facture of  vat  dyestuffs  of  the  anthracene  series.     Feb.  10. 

Complete  Specifications  Accepted. 

3019  (1909).  Imray  (Meister,  Lucius,  und  Briining). 
Manufacture  of  pentabromindigo.     Feb.   9. 

47ti7  (1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  azo  dyestuffs.     Feb.   Hi. 

4866  (1909)).  Tinkler.    Production  of  colour.     Feb.  16. 

8416(1909).    Newton    (Bi       I    und    0  Manufacture 

of  disazo  dyestuffs.     Feb.  9. 

11,930  1909).  Newton  (Bayei  und  Co.).  Manufacture 
of  anthracene  compounds.      Feb.    16. 

12,456  '  1909).  Bloxam  (Act.-Gi  I  Anilinfabr.). 
Manufacture  of  monoazo  dyestuffs  foi  chrome-mordanted 

wool.     !•"•  1'.  9. 

15,625  (1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  a  black  sulphur  colouring  matter.      Feb.   Hi. 

28,171   (1909).  Imra       Id  I  und   Briining). 

Manufacti.  enta-    and    hexa  I 

Feb.   16. 


V.— FIBRES;    TEXT  ILLS;    <  FLU  LOSE  ; 
PAPER 

Applications. 

2560.  Kron.  Manufacture  of  paper-pulp  material.* 
Feb.  1. 

2775.  Henderson  and  Russell.  lm]  irtine  a  lir.en 
<,r  othei   in.,  b  to  paper.     Feb.  4. 


3105.  Sue.  Anon.  Banque  du  Radium.  Fibres  impreg- 
1  with  actinium  or  other  radioactive  substance;-. 
[Fr.  Appl.,  Sept.  28,   1009.]*    Feb.  8. 

31'.|v  i    (Bayer   und   Co.).      Solution  of  cellulose 

esters.     Feb.  9. 

Comi'i.kti    Specifications  Accepted. 

7743(1909)    W.i  Knoll  und  Co.).    Treating  acetyl, 

cellulose  to  en  ban.  e  its  elasticity  and  its  power  of  absorbing 
dyestuffs.     Feb.  9. 

8331  (1909).   Huillard.    Treatment  of  fabrics.     Feb.  Hi. 

29,553  (1909).  White  and  Gray.  Towns  for  bleaching 
paper  pulp.     Feb.  in. 


VI.— BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

Applications. 

3263.  Riley  and  Co.,  Ltd.,  and  Riley.  Dyeing  machines.* 
Feb.  10. 

3366.  Riley  and  Co.,  Ltd.,  and  Riley.  Dyeing  machines.* 
Feb.   11. 

3371.  Riley  and  Co.,  Ltd.,  and  Riley.  Beam  dyeing 
machines.     Feb.   11. 

Complete  Specifications  Accepted. 

3087  (1909).  Holden  and  Maguire.  Preventing  tendering 
of  cotton,  linen,  or  mixed  goods  that  have  been  dyed 
with  sulphide  colours.     Feb.  9. 

8331   (1909).  Huillard.      See   under  V. 

22,343  (1909).  Scott.  Printing  on  cotton  or  other 
fabrics.     Feb.   16. 


VII.— ACIDS;    ALKALIS;    SALTS;    NON-METALLIC 
ELEMENTS. 

Applications. 

2440.  Bessler  Waeehter  and  Co.,  Ltd.  Preparation 
of  soluble  alkaline  silicates  containing  ferric  oxide.     Jan.  31. 

2701.  Sulman  and  Pieard.  Treatment  of  zinc-bearing 
solutions.      Feb.  3. 

3083.  Chem.  Fabr.  von  Heyden.  Manufacture  of  new 
chemical  compounds.  [Ger.  Appl.,  Feb.  10,  1909.]* 
Feb.  8. 

3140.  Haughton  and  Tungay.  Manufacture  of  sul- 
phuric and  other  a<  ids  and  absorption  of  gases.     Feb.  9. 

Complete  Specifications  Accepted. 

28,565  (1908).  Jensen  (Spitz).  Production  of  puie 
oxide  of  tin.     Feb.  9. 

2109  (1909).  Giana.  Converting  salts  of  tribasic  phos- 
phoric acid  into  salts  of  pyrophosphoric  acid.     Feb.  9. 

3030  (1909).  Wilton  and  Wilton.  Saturators  for  making 
sulphate  of  ammonia.     Feb.  16. 

3001  (1909).  Feld.  Obtaining  sulphur  from  sulphuretted 
hvdrogen  and  sulphur  dioxide.      Fell.  16. 

5619  (1909i.  Gill.  Beverberatory  furnaces  for  calcining 
hydrate.!   oxides   of  Men.      Feb.   9. 

10,774    (1909).    Grimm.      Sulphur    burners.       Feb.    16. 

16,224(1909).  Bunel  and  Badin.  Manufacture  of 
compound!   of  i  xygen  and  nitrogen  by  electrical  means. 

Feb.    9. 

20,631  1909).  Biedel.  Extracting  nitrogen  and  carbonic 
acid  from  combrj  i  ion  gases.     Feb.  9. 
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\  ill      ..I  \ss.    CERAMICS. 

\i  i  i  i.   a  IOH. 

18.  Hark       Playci  Prodi      oi  lo -v.* 

C.Mli  ii,  \i  .  I  II  I  D. 

24,810  1 1908).    Baki  r.    (  Wo.     F<  b.   16. 

IX.     BUILDING    M  ITER]  M.S. 

Arn.h  ITIONS. 

2680.  Mill      Kiln  for  burning  bricks,  &c.     Fob.  2. 

2628.  Rhodin.    Manufacture  of  Feb.  2. 

2803.  Bo  '      Manufw  tun  md.* 

Feb.  6. 

3016,  I.  ■  ■■  ing.       Manufai  hire    of    cement    from    blast- 

furnace  slug.*     Feb.   7. 

3119.  Kiilil.  Manufacture  of  hydraulic  cement,  to.* 
I    b    S. 

■       .1.1,;-.,,  ICOEPTHD 

9229  iI'.miso.  Vim    I  Treating   cement,    oi 

a  i ..  in  i  he  rotary  furnace.     Feb.   16. 

17)411    (1809      \.  Building    roads,    streets,    &c. 

Feb.  16. 

20,479  1 1808).  De  ViU  irtay.  Manufai  tnrc  oi  bricks, 
tiles,  &o.,  from  •  l">    « as te.     Feb.  9. 


X.     METALS;     METAl.l.lKGY    lXCLFDiNG    KM' 
TRO-METALLURGY. 

Applications. 

2364.  Kohler.  Electrodes  for  the  electrolytic  refining 
of  motals.     .Tan.  31. 

2500.  Dick.  Trent nunt  of  copper  and  other  ores. 
[Addition  to  No.  16,667  of  1908.]     Feb.  I. 

2711.  Speeialfabr.  f.  Aluminium-Spulen  u.  Leitungen 
Gee.  in.  b.H.  Production  of  insulating  layers  of  oxide 
or  hydroxide  on  metal  wires  or  bands.  [Ger.  Appl., 
Feb. ':..  11109.]*     Feb.  3. 

2759.  British  Thomson-Houston  Co.  (General  Electrii 
Co.).     Treatment  of  metals.     Feb.  3. 

2761.  Snlman  and  Picard.     See  under  VII. 

2870.  Beck.  Pvrophoric  metal  alloys.  [Ger.  Appl 
Feb.  5,  1909.]*     Feb.  5. 

3061.  Reid.     Hardening  metallic  surfaces.*     Feb.  8. 

3357.  McCowan.  Extraction  of  zinc  oxide  from  complex 
sulphide  oros.     Feb.  11. 

3375.  De  Back.  Recovering  iron,  steel,  be.,  from 
waste  enamelleil  articles.*     Feb.  11. 

3439.  Butikofer  (Maitre).  Uniting  aluminium  objects. 
Feb.  11. 

3488.  Arbuckle.  Treatment  of  crushed  ore  products 
to  recover  the  metal  contents.*     Feb.  12. 

Complete  Specifications  Accepted. 

23,181  (1908V  Cowper-Coles,  and  Metalloids.  Ltd., 
Scaling,  annealing,  and  coating  metals.     Feb.  9. 

3134.  (1909).  Harden,  and  Amalgaline.  Ltd.  Soldering 
metals.     Feb.  9. 

6993  (1909).  Johnson  (Chem.  Fabr.  Grieshoim-ElektronV 
Magnesium  alloys.     Feb    9. 

9229  (1909).  Von  Landgraf.    Sec  under  IX. 

13.445  (1909).  Clark.  Coating  thin  iron  or  steel  objects 
with  copper  or  its  alloys.     Feb.  16. 

14.342  (1909).     Frank.    Treatment  of  zinc.     Feb.    16. 

17,103  (1909).  Dor-Delattre.  Charging  retorts  of  zinc 
and  other  furnaces.     Feb.   9. 


SI,     i.i  I  '  i  i'.<  i  in  -ii  STRY. 

\i  I  i  n   ■  i  I0W. 

2610  and  2613.  Tate     rV  .:  storage  batten.     ' 

Feb.  I. 

Co» i     I  i  '  ACOBP  PBD. 

B734  (1909).   Backus.   Electrop  paratus.  Fob.  16 

i  i  ,926  I  1909).   Ni  ■'.'.  I  '■'  ,  'ii      I'n  paration 

i  Ii    i  rolytes  for  pi  imary  bat  terii         Feb.  9. 
16,224  l  1909)    Bum  VII. 

\u      FATSi    OILS;    WAXES. 

AlTi.i.  vi  i 

Vogt.       Manufacture    of    benzine-petroleum    tai 
milar  soap.     Feb.  5. 

2967.   Kraus         Rend g    101  drying    animal    oils, 

partioularly  nsh  oil  i  Feb.  7. 

2989.   I  luboi  itz.      M.h  ■■   ■  trine  with  acidi- 

fil   in, ,n   ut   oleic  mill.*      Feb.   7. 

i  0  ,ii'    i   i        SPEOTJT  "        'i  i-:i>. 

3357     191         i    i  ,  timan-Gwira).      Apparatus   for 

eviracting  oil  from  palm  or  .,  Feb.   16. 

8245  (1909),  Noltenius.  Recovering  residuary  oil  from 
earth  win. -Ii  has  been  used  for  clarifying  oi  bleaching  oil. 
16. 

17,228  (1909).  Walker,  Ltd.,  and  Freestone  Washing 
compound.     Feb.  9. 

21.742  1 1909  Kobe.  Manilla,  lure  of  cleansing  pre- 
parations.     Feb.   9. 

Xlll.     FAINTS:    PIGMENTS;    VARNISHES; 
RESINS. 

Application. 

2967.   k  cause.    See  under  XII. 

Complete  Spki  IFICATIOB     \'  I  I  II  i  D. 

28,537  (1909).  Forrester  (Special  Fabr.  f.  Farbenzer- 
stauber).    Colour  pulverisers.     Feb.  16. 

\1V.     l\|il  \  l:i  BBEB       GUTTA  PERCH  \. 

\ll-l  li    M1"NS. 

2411.  Matthews  and  Strange.  Manufacture  of  synthetic 
caoutchouc  or  isomers  or  homologues  of  caoutchouc. 
Jan.  31. 

•Jill    Johnson.     Gutta-percha  substitutes.     Jan.  31. 

Complete  Specification  Accepted. 

16.663  (1909).  Poizot.  Manufacture  of  spongy  rubber. 
Feb.  16. 

XV.—  LEATHER  ;    BONE;    HORN:    GLUE. 

Applications. 

2499.  Jensen  (Fitzroy  Tanning  Co..  Ltd.).  Tanning 
proci    -.        Feb.    1. 

2780.  Partridge.  Process  for  whitening  horn  and  giving 
it  a  pearly  lustre  preliminary  to  dyeing  or  staining.     Feb.  4. 

3437.  Stiepel.  Preparing  chrome-tanned  leather  for 
making  glue.*     Feb.  11. 

Complete  Specifications  Accepted. 

72U7  (1909).  Glasel.     Tanning  drums.     Feb.   9. 

24,899  (1909).  Damkohler  and  Schwindt.  Treatment 
of  tannin-containing  extracts  from  vegetable  matter, 
particularly-  extracts  of  mangrove  bark.     Feb,  9. 
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XVH— SUGARS;    STARCHES:    GUMS 

Ai'i'i  ii  vi 

3004.  Kantorowioz.  Manufacture  of  soluble  adhesive 
substances  from  starch-bearing  roots,  &c  [Ger.  Appl., 
Feb.  13,  1909.1*     Feb.  7. 

3414.  Kantorowicx.  Manufacture  of  dry  starch  prepara- 
tions fur  forming  liquid  adhesives  with  cold  water.  [G(  r. 
Appl.,  March  10,  1909.  '     Feb.  11. 

3415.  Kantorowicr.  Manufacture  ol  adhesivi  substances 
from  Hake!  starch-containing  matters.  [Ger.  Appl., 
Hay  21,   1909.  *     Feb.   II. 

;>4.">2.   Brownson.     Set  under  I. 

Complete  Sph  ifi<  ation  Accei  ph 

15,092  (1909).  Thompson  (Van  der  Kolk).  Furnaces 
for  disposing  of  bagasse  and  molasses  from  sugar  factories. 
Feb.  '.'. 


XIX.— FOODS.      WATER    PURIFICATION; 
SANITATION. 

APPl.n   1TIONS. 

2409.  Eritli.    See  under  1. 
2996.  Loring.    Manufacture  of  flour.     Feb.  7. 
342K.   Meyereon.     Pasteurising  liquids.     Feb.   11. 
3466.  Murphy.    Converting  hops.  malt.  Ssc.,  into  food- 
stnfis.     Feb.  12. 

3508.  Mailer.     Treatment  of  cow's  milk.*     Feb.   12. 

3509.  Miiller.     Manufacture  of  an  alimentary  product. 
[Addition  to  No.  22.006  of  1906.]*     Feb.  12. 

Complete  Spectjicatioijs  Accepted. 

2682(1909).  Kuniek.  Preservation  of  milk.  Feb.  9. 
3023  (1909).  Thresh.  Water  purification.  Feb.  9. 
13,522  (1909).      Sargent.     Beverages.     Feb.   9. 


\\      ORGANIC  PRODUCTS ;   MEDICINAL  SUB- 
STANCES;    ESSENTIAL  OILS. 

Application. 

2888.  Newton  i  Raver  und  Co.).  Manufacture  of  a 
new    pharmaceutical    product.     Feb.    5. 

Complete  Specific  itiohs  Accepted. 

2400  (1909).  Crepelle-Fontaine.  Obtaining  and  recover- 
ing alcohol  and  ether  in  various  industries.     Feb.  9. 

8069  (1909).  Raschig.  .Manufacture  of  phenol  eaten 
chlorinated  in  the  side-chain,  and  of  oxybenzyl  alcohols. 
oxybenzaldehydes,  and  oxybenzoic  acids.     Feb.    16. 

19,805  (1909).  Hoffmann-La  Roche  und  Co.,  Darell, 
and  Elger.    Manufacture  of  guaiacol  compounds.     Feb.  9. 


XXI.- 


-PHOTOGRAPHIC    MATERIALS 
AND  PROCESSES. 


Application. 
2638.   Forbes.      Colour   photography.      Feb.    2 
Complete  Specification  Accepted. 


2:5.273    (1908).    Clifton     and 
for  use  in  colour  photography. 


Wells.      Carbon 
Feb.  9. 


tissues 


XXII.— EXPLOSIVES ;    MATCHES. 

Application. 

3214.   Wheelwright.     Igniting  compositions  for  making 
matches.     (Addition  to  No.  21.866  of   1906.]     Feb.   9. 

Complete  Specification  Accepted. 

4094  (1909).  Guttmann.      Buildings  for   the    manufac- 
ture and  storage  of  explosives.     Feb,  9. 
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Birmingham  Section. 


v   held   at    Birmingham    University,   on    Thursday, 
„l„r  9th,  1909 


KB.    II.    I..    BBATHCOTI   IN    I' !  1 1 .  ill  Mi:. 

\  MODIFICATION  OF   ARMSTRONG'S  METHOD  OF 
TESTING  TURPENTINE. 

in    K.    3.    UORRK1  l..    M.  v.   I'll. n. 

The  literature  on  the  examination  oi  turpentine  is  very 
extensive  and  n  is  unnecessary  to  give  mum,-  than  two 
referei  i  mosl  recent  oompiehensive  contributions 

■  mi  ill,    Bubject. 

in. I  Bowen  (this  J.,  1908,  27,  613)  have 
expressed  their  preference  for  the  following  method  of  esti- 
ing  theamounl  of  petroleum  in  adulterated  pharmaceu- 
tical turpentine  :  Fractional  distillation  of  the  turpentine 
combined  with  the  determination  of  tin-  refractive  index 
of  the  distillation  fractions  for  oaoh  6  ('.  Tin,  are  able 
in  detect  adulteration  of  American  turpentine  with 
\'M        in  petri ileum  to  1  -6  per  cenl .  error. 

•  I  Marcusson  [Chem.  Zeitung,  33]  has  recommended  a 
modification  of  Burton's  method  [Amor.  Chem.  Jour.  12. 
102]  for  the  estimation  of  petroleum.  The  turpentine  is 
oxidised  bj  concentrated  nitric  acid  and  the  quantity  of 
petroleum  preeenl  is  determined  by  the  weight  of  the 
in  iiml  by  the  weight  of  the  nitre  com 
pounds  separated  from  the  products  of  oxidation  of  the 
turpentine.  The  analytical  error  of  tin-  method  is  stated 
to  im  25  per  cent. 

From  several  years  experience  in  the  examination  of 
American  turpentine  I  rely  chief)}  mi  tin'  behaviour 
of  tin  oil  on  fractional  distillation.  Using  a  Young's 
li'  Imlli  dephlegma'tor,  a  good  American  turpentine  gives 
about  90  per  cent,  distilling  over  between  I.V'  ami  165  C. 
The  variation  in  the  behaviour  of  high  class  American 
turpentine  on  fractional  distillation  is  very  small  from 
\  ii  [  to  year. 

Any  alteration  in  the  colour  and  smell  of  the  turpentine 
is  accompanied  by  a  change  in  the  quantity  and  quality 
of  the  fraction^. 

I  have  found  that  a  modification  of  Armstrong's  poly- 
merisation method  [this  J.,  ISK2,  47S]  gave  very  satis- 
factory results  and  was  accurate  to  within  -  per  cent.  The 
original  method  of  Armstn  tig  lias  been  severely  criticised. 
There  was  always  an  error  arising  from  tile  difficulty  in 
separating  the  unattacked  petroleum  from  the  liquid 
containing  the  polymerised  turpentine,  1  found  that  the 
method  could  be  modified  to  give  satisfactory  results 
it  the  two  liquids  obtained  at  each  stage  of  the  treatment 
with  sulphuric  acid  were  no',  separated,  but  the  whole  bulk 
was  steam  distilled.  The  polymerisation  products  of  the 
turpentine  remained  in  the  distilling  llask.  whilst  the 
hydrocarbons  uncombined  with  the  sulphuric  acid  passed 
over  in  the  steam  quantitatively.  The  difficulty  of 
separating  the  two  liquids  disappeared  by  usine;  this 
modification.  I  have  tested  the  method  by  using  tur- 
pentine  adulterated  with  several  vaiietics  of  petroleum 
and  Borneo  spirit. 

By   modification  of 
Armstrong's  Method. 
Per  cent.  Residue. 
American  turpentine.  1-5  1 

American  turpentine  +1     per  cent  petroleum  [A.l  2-ft 
+  2|  ..  3-5 

+  6  ..  ..  4-8 

+  10  ..  ..  9-7 

+20  ..  .,         19-0 

+  2J  ..  ..  [B  14-4 

+  5  „  ..  5-9 

+  1B  .,  ..  17-9 

+  2i  ..         Borneo  spirit   2-9 

+  *  „  ..  K-2 

+  10  ..  ..         lis 

+  20  ..  ..  19-4 

Petroleum  A.  had  a  sp.  gravity  of  0-793  and  flash-point  77"  F. 

B n-803  „        „         94" 

Borneo  Bpirit  „  „         ..        0-809  „        ,,         74 — 75" 


it  was  impossible  to  separate  the  petroleum  A  from 
turpentine  by  the  original  Armstrongs  method  bei 
the  sulphuric  acnl  ami  turpentine  petroleum  formed  one 
liquid  without  any  surface  of  separation.  Tin  solubility 
of  petroleum  A  in  cold  sulphuric  acid  it  I)  was  0-35  per 
icnt.  ;  of  petroleum  H  16  pei  cent.  ;  and  of  the  Borneo 
-pirit  .'!  per  cent. 

The  accuracy  of  the  polymerisation  method  is  now 
brought  to  within  i'  per  cent.,  which  is  very  ss 
in  view  of  the  many  stages  of  the  process  I  consider 
that  the  advantages  of  the  modification  lie  in  the  sim- 
plicity of  manipulation.  The  Bteam  distillations  require 
very  little  attention,  a  number  can  be  performed  at  the 
time,  a  in  I  no  expensive  apparatus  is  no  irj  The 
time  taken  is  really  short,  not  more  than  a  day  and  a  hall, 
ami  when  once  started,  the  experiment,  so  to  1 1  il 
by  1 1  self. 

I  have  found  it  advisable  to  treat  the  turpentine  three 
linns  with  sulphuric  acnl.  The  ihi.d  treatment  consists 
ill  warming  the  unattacked  oil  tor  Iwo  hours  al  lit)0  C.  with 

■  om  oni  rated  sulphui  ic  acid. 

Disci  ssion. 

.Mr.   H.    I..  HkaTIU'iiTI  !  nil  ami    Mowen  had 

pointed  out    in    1908  that    there  was  always  a  loss   by  the 

sulphuric  acid  method  owing  to  some  hydrocarbons 
remaining  dissolved  with  the  liquid.  Dr.  Morrell,  by 
ihortening  tin    process,  had  actually  given  them  a  better 

ollc. 

Mr.  < !.   11.  Hi  iwsk  asked  for  information  as  to  t  In    -  om 
position    of    the    residue     1-5.      Was    j)     resin  i      Did     Dr. 
Morrill    know  of  steifel's  method   tor  the  separation  of 
turpentine  and  petroleum  spirit.     He  (Mr.  Bowse)  under- 

st I  that   it  depended  for  its  success  mi  tin-  fact   that 

pun-  turpentine  was  soluble  in  aniline  oil  whilst  petroleum 
spirit  was  not.  Thai  ti  st  should  he  valuable,  since  it 
could    lie  done  in  a  few   minutes. 

Mr.  F.  H.  Al.i  in  K  said  lie  supposed  that  Dr.  Mmrcll 
did  not  approve  of  the  polarimetric  optical  method.  It 
was  recognised  that  American  turpentine  rotated  the  ray 
of  polarized  light  to  the  right  ;  and  the  French  variety 
to  the  left.  Would  it  he  possible  to  mix  the  two,  and  get 
a  neutral  optically  active  product  '.'  This  aspect  of  the 
case  came  out  forcibly  years  ago  when  terebine  of  the 
British  pharmacopoeia  received  considerable  sanction 
as  a  remedy  for  bronchitis  and  other  ailments.  The 
polarimetric  test  was  adopted  by  the  pharmat opceia  as  a 
means  of  confirming  polymerisation  and  the  product 
could  therefore  be  either  genuine  or  a  judicious  mixture 
of  the  French  variety  with  the  American,  They  got 
practically  an  inactive  rotating  liquid,  consequently 
the  thing  got  into  much  disrepute.  At  that  time  dining 
the  process  of  polymerising  turpentine  he  found,  in  the 
method,  that  much  sulphur  dioxide  was  generated  : 
and  did  not  know  how  to  get  ml  '  f  that  and  asked  how 
Dr.  Morrell  succeeded  ':  He  did  not  quite  see  what  the 
author  meant  by  the  residue  referred  to  in  his  table. 
because  in  the  process  of  distillation  turpentine  always 
left  a  residue  unless  it  was  rectified  over  alkaline  sub- 
stances such  as  soda  or  potash.  Many  years  ago  a  Liver- 
I I    pharmacist    suggested    a  simple   method    for    testing 

By  Arnisti 

Method. 
Per  cent.  Si 


Mean  of  results  from  examination  of\ 
samples  from  200,000  galls.  I 


2-5 — 3  per  cent. 


0.    ImpossU 

irate   the 

two  layers. 
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turpentines  and  terpens  bodies.  Hi-  prepared  a  solution 
of  equal  volumes  of  the  sample  of  turpentine  with  absolute 
a1  ohol,  and  from  a  burette  dropped  into  the  mixture 
distilled  water,  when  after  a  certain  amount  had  been 
added,  separation  ensued  which  varied  with  different 
varieties  of  volatile  oils  of  this  class.  Dr..  MorreJJ  would 
Ik-  rendering  a  very  great  service  if  he  could  suggest 
hue  t.i  overcome  such  difficulties  as  adulteration  of 
turpentines.  He  hoped  he  would  be  pardoned  if  he 
asked  the  question  "  What  is  turpentine  '.'  "  because  it 
seemed  to  him  to  be  so  very  indefinite  and  variable  in 
composition,  especially  when  one  considered  that  it  was  a 
product  of  the  pinaeem,  of  which  natur.il  order  there  were 
several   scores  of   varieties. 

Mr.  .1.  C  Minn  enquired  how  the  result  of  100-6  in  the 
tirst  column  was  obtained.  He  had  not  personally  come 
I  coal  tar  naphtha  with  the  Hash  point  given,  and 
with  such  a  Ion  specitic  gravity.  Should  it  not  be  0-880  ? 
The  low  specitic  gravity  pointed  to  it  being  a  petroleum 
product,  lis  had  tried  the  use  of  carbon  tetrachloride 
foi  raising  the  flash  point  and  density  of  turpentine  sub- 
stitutes to  those  of  American  turpentine.  The  presence 
of  this  body  was  however  quite  noticeable  owing  to  the 
slight  given  halo  imparted  to  the  test  llame  when  the 
Bash  point  was  being  taken.  It  was  a  quite  conclusive 
test  for  even  small  percentages  of  carbon  tetrachloride  in  a 
mixture  of  this  kind. 

Dr.  UOBRSLL,  in  reply,  said  the  residue  of  1-6,  obtained 
by  the  pulverisation  process,  consisted  of  hydrocarbon, 
h  was  not  a  resin  body  at  all.  With  regard  to  the  method 
nia ting  turpentine  by  the  use  of  aniline  oil.  he  had 
seen  an  abstract  of  it  but  had  not  tried  the  process.  His 
r  was  nearly  two  years  old,  and  he  believed 
that  method  was  published  later.  As  to  Mr.  Aleoek's 
reference  to  the  optical  method  he  wished  to  say  that 
it  was  a  determination  of  the  refractory,  and  not  the 
rotary  power.  Upon  that,  he  agreed,  one  could  not  rely. 
It  was  trie-  that  the  use  of  sulphur  dioxide  had  been 
abandon,  d.  but  H  did  no  harm  :  and  did  not,  in  the  least 
degTee,  interfere  with  the  results.  With  regard  to  the 
enquiry  as  to  what  turpentine  was.  American  turpentine 
generally  had  a  distillation  of  about  90  per  cent,  between 
150  and  180,  with  the  hydrocarbon  and  light  bodies  mixed 
together.  It  was  easy  to  distinguish  between  the  varieties 
of  turpentine  by  methods  which  were  not  chemical. 
Most  of  them  differed  in  their  fractional  distillation — the 
Indian  turpentine  particularly-  In  reply  to  Mr.  Mann. 
the  result,  less  than  5,  was  merely  the  result  of  the  experi- 
ment. Beyond  that  he  could  not  say  anything.  Possibly 
he  had  placed  the  result  a  little  too  favourably.  He 
believed  coal  tar  naphtha  was  a  blended  substance.  One 
might  determine  Hash  pi  inf  by  the  carbon  tetrachloride 
method,  and  the  green  light,  which  was  a  delicate  test  of 
sent  i-. 


London  Section. 


Meeting  held  at  Burlington  II""  ■  on  Monday,  March  ~lh, 
L910. 


I.e..    J.    LBWKOWITSCH    IN    Till:    I  II All:. 


SPONTANEOUS    DECOMPOSITION    OF    BLASTIXt; 
GELATINE. 

BY    J.     B.     HKNDERSON.     Y.l.C,    AM)    T.     N1CCALL.     F.I.C. 

A  most  interesting,  and  so  far  as  we  know  unprecedented 
ease  of  spontaneous  decomposition  of  blasting  gelatine 
occurred  in  a  Government  magazine  at  Sellheim, 
Queensland,  in  December  last. 

On  19th  May,  1909,  a  shipment  of  explosives  arrived 
at   Townsvule,  North    Queensland,   including   one  lot  of 


sixty  cases  of  one  inch  blasting  gelatine  which  had  I.. 
manufactured  on  the  4th  of  February.  1909.  The 
explosive  was  in  good  order  on  arrival,  and  was  for- 
warded to  the  Sellheim  Magazine,  which  is  situated  seventy- 
one  miles  from  Towns\  ille  at  an  elevation  of  835  feet  ab 
sea  level.  This  magazine  supplies  the  Charters  Towels 
Goldfield.  When  examined  again  on  the  9th  of  September, 
1909,  the  explosive  was  apparently  siill  in  good  order,  the 
samples  tested  giving  a  heat  test  of  twenty-one  mini/ 

On  the  16th  December  an  urgent  telegram  was  received 
in  Brisbane  that  the  explosive  was  in  a  dangerous  con- 
dition, decomposition  having  set  in  and  exudation  showing 
outside  the  wooden  ease  in  one  instance.  A  reply  was  sent 
authorising  the  immediate  destruction  of  all  explosives 
in  this  state  and  the  removal  of  the  remainder  from  the 
magazine.  One  of  us  then  left  by  the  first  steamer  for 
Townsvillc  (750  miles  distant)  to  investigate  matters. 
It  »as  found  that  on  the  15th  of  the  month  the  magazine 
keeper  noticed  a  "  dark  liquid  like  tar  "  exuding  tluough 
the  end  of  one  case  and  dropping  on  to  a  lower  case  and  then 
on  to  the  floor  of  the  magazine.  The  case  was  opened 
and  "  fumes  of  an  acid  nature  poured  out.''  The  contents 
of  one  packet  in  the  middle  of  the  top  row  had  swollen  up 
and  looked  yellowish  except  where  it  came  in  contact 
with  the  rubber  lining,  where  it  turned  black  ;  he  did  not 
see  any  signs  of  the  cartridge  wrappers  or  of  the  cardboard 
package.  This  case  of  explosives  with  the  exception  of  one 
piece  of  wood  from  the  end.  was  destroyed  by  burning, 
no  trouble  being  experienced,  this  and  the  whole  of  the 
remainder  of  the  batch  burning  off  quietly  when  destroyed, 
without   any   detonations. 

The  part  of  the  end  of  the  wooden  case  was  brought  to 
Brisbane  and  still  shows  the  sticky  mass  adhering  to  the 
inside,  through  the  dovetail  joints,  and  down  the  outside. 
Remains  of  part  of  the  rubber  lining  in  a  much  decomposed 
state  are  stuck  on  to  the  wood  by  the  explosive,  most  of  the 
rubber  being  dissolved,  the  fibre  still  showing.  Part  of 
a  cardboard  box  also  shows,  as  a  thin,  soft  material. 
The  "  nitrous  :'  smell  is  still  marked  (7th  January.  1910). 
and  the  explosive  is  strongly  acid  to  litmus  paper,  and 
moistened  explosive  test  paper  held  close  to  the  mass  soon 
shows  the  usual  brown-purple  stains.  The  decomposing 
explosive,  after  partly  dissolving  the  rubber  sheeting, 
was  dark  brown,  not  black. 

After  destroying  the  decomposing  case,  the  magazine 
keeper  at  once  started  to  examine  the  remaining  59  cases, 
and  on  the  following  day  (Kith)  found  the  contents  of  one 
5  pound  package,  the  end  one  of  a  lower  row.  "  starting  to 
swell  up  like  yeast,"  having  burst  the  string  and  giving  the 
"  same  sort  of  smell  as  before."  (Explosives  arc  stored 
in  two  rows  of  live  cardboard  packages,  each  package 
holding  5  pounds,  the  whole  50  pounds  being  enclosed  in 
rubber  sheeting  in  a  wooden  case.)  He  at  once  removed 
the  case  from  the  magazine  and  stored  it  in  the  open. 
protected  carefully  from  the  rain  by  sheet  iron  and  bags, 
the  weather  being  hot  and  severe  thunderstorms  coming 
up  nearly  every  day.  He  did  not  replace  the  top  package 
or  nail  down  the  lid. 

On  Mr.  MrCaH's  arrival  four  days  later  (20th  Dccemner). 
he  found  the  contents  of  the  package  containing  the 
decomposing  explosive  had  swollen  up,  filled  the  space 
above  where  the.  other  package  had  been,  and  had  over- 
flowed down  the  sides  of  the  box.  occupying  probably 
about  three  times  its  original  bulk.  The  mass  had  a 
greenish  yellow  colour  and  there  was  no  appearance  of 
the  cardboard  box  cr  paper  wrappers,  these  having  been 
more  or  less  destroyed.  Naturally  no  attempt  was  made 
to  investigate  this  mass,  as  it  is  generally  admitted  that 
when  an  explosive  of  this  class  once  starts  to  decompose  it 
soon  fires  and  detonates.  The  smell  of  the  acid  fumes  from 
tin's  package  could  be  easily  noticed  three  yards  off  to 
leeward. 

(It her  plugs  from  this  case,  from  those  packages  which 
looked  all  right,  were  not  only  normal  in  appearance,  but 
one  which  was  brought  to  Brisbane  and  tested  stood 
the  "  heat  test  "  for  twenty  minutes. 

About  three  thousand  plugs  in  the  other  58  cases  were 
examined  and  although  no  exudation  of  free  nitro-glycerine 
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wax  found  and  although  the  gelatine  in  quite  as  resilient  at 

nd  n"i  in  il  in  oolour,  I  he  pan  hment  pi  po  ••  i 
Mm    in    man}    coses    extremely    brittle.     Any    attempt 
U  onoover   the   plugs   by  undoing  the  ends  and   rolling 
Mia  plug  between  the  hands  in  the  usual  manner  resulting 
in  too  i  ollapse  of  the  [>aper. 


Maximum 


Mean 

maximum 


Minimum. 


Mean 
minimum. 


October 

November 
December 
(to  20th) 


jo 
95 
91 


88 

v.i 


73 
74 
73 


75 
78 
78 


Two  plugs  in  this  brittle  papei  were  bi  might  to  Brisbane 
and  on  testing  only  stoo  1  the  "  heat  test  eight  minutes. 
The  gelatine  was  normal  in  appearance  in  each. 

The  fact  that  one  case  contained  good  and  also  decom 
posing  explosive  is  quite  in  a  line  with  other  explosives 
troubles,  as  it  is  not  uncommon  to  tint!  out  of  say  sixty 
plugs  in  a  Eve  pound  pay  kage  as  many  as  three  plugs 
showing  much  exudation  of  free  nitro-glycerine,  all  the 
others  being  good. 

This  was  the  only  consignment  of  this  particular 
explosive  tn  Queensland  of  this  data  of  manufacture. 

The  temp-rat  ore  of  the  magazine  during  the  warm 
months  is  shown  in  the  following  table. 


Except  towards  the  end  of  December  the  heat  was  a  dry 
heat,   but  during  the  last  fortnight   a  series  of  tropical 


thundi  ratorm        mi    up  making  the  air  moi  I   a      ■■  il  ■  ■ 
comparatively   hot, 

We  are  quite  at  a  lost  to  of  the 

decomposition.  Free  aoid  accidentally  left  in  the  parchment 
paper  suggests  itself,  but  the  folds  ovoi  the  ends  ol 
wrapper  were  not  ooarlj  so  much  affected  as  the  p 
iif  the  wrapper  touehing  the  explosive,  and  in  some  of  the 
least  marked  in  tanoi  it  ws  onlj  thi  part  ol  thi  ■■  ■  a  ppi  i 
actually  in  contact  with  the  explosive  which  was  al  .ill 
brittle.  This  Beems  to* show  thai  the  explosive  affected 
tin   wrapper  and  not  the  wrapper  the  explo 

The  possibility  of  spontaneous  decomp  earring 

in  a  well  made  explosive  has  been  questioned  more  than 
mice.  Here  is  an  undoubted  and  well  marked  ease  of 
a  product,  presumably  made  under  careful  supervision, 
with  pact  ni  the  batoh  si  ill  in  good  order  bo  far  as  could  be 
ascertained  by  appearance  and  "heal   test 

We  regret  very  much  thai  samples  of  the  decomposing 
explosive  were  not  investigated,  but  con  idered  that 
samples  hail  to  be  carried  over  BOO  miles  by  train  and 
steamer,  any  possible  gain  to  science  would  mil  have 
justified  the  very  serious  risk  to  life  and  property  involved 
in  carrying  such  samples  this  distance.  Only  the  three 
plugs  mentioned  and  the  small  piece  of  wood  with  adhering 
explosive  were   brought   to   Brisbane. 


Accompanying  are  photographs,  actual  size,  of  the  two 
plugs  mentioned  as  having  brittle,  wrappers.  The  plugs, 
were  tied  to  an  ordinary  "  2  foot  "  carpenter  s  rule  while 
being  photographed. 
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VALENTINE— THE  DISTILLATION  OF  SEWAGE  SLUDGE. 


[March  15,  1S10. 


Manchester  Section. 


Meeting  held  on  Friday,  November  12/A.  1009. 


I  HAIKM  \N    S     ADD 


THE   CONSERVATION    OF   h)IXlSHEl>  PRODUCTS. 

II Y    K.    H.    CLAYTON. 


held  nt  Manchester  on  Friday,  December  3rd,  1909. 


MR.    It.    H.    CLAYTON   IN   THE   CHAIR. 


THE    DISTILLATION    OF   SEWAGE   SLUDGE, 

i;\      \.    II.    \  ALENT1NE.   M.SI 

Abstract. 

The  author"' described  certain  laboratory  experiments 
which  In-  had  made  with  the  sludge  from  'lit-  Sewage 
Works  at  Oldham,  with  the  object  of  determining : 
(a)  the  character  of  the  products  ol  distillation;  (6) 
the  character  of  the  residuum;  and  (c)  the  conditions 
for  obtaining  the  most  economical  results. 

I  I  sludge  was  acidified,  roughly  dried  by  evaporation, 
and  broken  into  pieces  of  about  one  inch  diameter.  These 
were  placed  in  a  flat-bottomed  cylindrical  steam-jacketed 
copper  vessel  with  a  perforated  false  bottom;  the  vessel 
was  capable  of  holding  about  12  lb.,  the  depth  of  material 
in  the  vessel  being  about  one  foot.  Attached  to  the  cover- 
head  of  the  Teasel  was  a  long  referee's  gas  tube  dipping 
at  the  bent  end  into  a  large  vessel  of  hot  water.  Super- 
heated steam  was  passed  into  the  vessel  at  a  temperature 
of  from  lti0°  to  250°  centigrade.  At  the  lower  tempera- 
ture grease  began  to  distil  over,  and  was  deposited  on  the 
surface  of  the  hot  water  as  an  exceedingly  voluminous 
snow-like  mass.  This  was  periodically  scooped  off  and 
brought  to  the  liquid  condition  by  boiling  up  with  a 
drop  or  two  of  dilute  sulphuric  acid.  The  liquid  fatty 
acid  on  cooling  solidified  into  a  hard  compact  mass,  attached 
to  which  on  the  under  side  was  a  layer  of  "  foots."  The 
quantity  of  "  foots "  seemed  to  depend  upon  various 
factors,  such  as  the  amount  of  dust  in  the  retort,  the 
tem|>erature  of  distillation  and  the  rate  at  which  steam 
is  sent  through  the  sludge.  In  the  same  way  the  colour 
of  the  fat,  which  ranges  from  almost  white  to  a  reddish 
brown,  seemed  to  depend  upon  these  same  factors,  as  well 
as  upon  the  quantity  of  acid  used  in  acidifying  the  sludge. 
The  amount  of  stearic  acid  and  allied  bodies  thus  obtained 
varied  from  7  to  11  per  cent,  of  the  original  dried  material. 
Determinations  of  the  saponification  value  indicated 
that  the  product  contained  from  88  to  97J  per  cent. 
of  stearic  acid.  Different  samples  were  valued  by  various 
grease  distillers  and  soap  manufacturers  between  the 
limits  of  £12  and  £20  pel  ton. 

The  residue  in  the  retort  was  found  to  have  lost  from 
10  to  18  jkt  cent,  of  its  original  weight.  The  material 
burns  easily  with  a  long  white  llame  ;  it  is  easily  friable, 
and  absorbent  of  water.  The  percentage  of  nitrogen 
iv  approximates  to  the  percentage  in  the  original 
sludge,  viz.,  from  17  to  3  |»-r  cent.  The  chemical  com- 
position and  physical  properties  of  this  material  indicate 
that  it  should  have  a  value  as  manure.  Comparative 
tests  were  made  on  a  small  scale  to  determine  the  difference 
in  weight  between  vegetables  grown  in  soils  with  and 
without  the  application  of  this  material,  the  conditions 
being  otherwise  comparable.  With  carrot*  there  was  an 
increase  in  weight  of  15  per  cent.,  with  beetroot  of  25 
per  cent.,  and  with  potato     of  is  pel  cent 

It  is  pointed  out  that  to  get  the  best  yield  of  grease 
from  sludge  it  is  necessary  that  the  sludge  for  this  purpose 
should  lx-  obtained  as  far  as  possible  in  dry  weather ; 
the  presence  of  storm  water  increases  the  percentage  of 
useless  mineral  matter. 


The  writer  suggests  that  the  dry  acidified  sludge  might 
suitably  be  distilled  in  a  gas-producer  so  designed  that  the 
upper  portion  could  lie  subjected  to  steam  distillation 
alone,  while  the  lower  of  two  exits  would  take  away  the 
gases,  formed  by  the  combined  action  of  steam  and  air 
at  a  higher  temperature  u]xm  the  residue  from  the  first 
stage  of  the  operation. 

Such  a  process  would  probably  work  best  under  suction. 
The  recovery  of  nitrogen  as  ammonium  sulphate  would 
also  be  an  essential  feature  of  the  process. 


New  York  Section. 


Meeting  In  Id  at  the  Chemists'  Club,  on  Friday,  Jtmvary2l»l, 
1910. 


MR.  MAXIMILIAN  TOCH  EN"  THE  CHAIR. 


Before  the  regular  proceedings.  Prof.  C.  F.  Chandler 
read  the  following  resolution  on  the  death  of  Dr.  Ludwig 
Mond,  F.R.S. 

Resolved  :  "  That  the  members  of  the  New  York 
Section  of  the  Society  of  Chemical  Industry,  having  learnt 
with  deep  sorrow  of  the  death  of  their  Past  President. 
Dr.  Ludwig  Mond.  wish  to  place  upon  the  minutes  of  the 
Section  an  expression  of  their  respect  and  admiration 
for  his  generous  and  noble  character,  his  charming  and 
genial  personality,  and  his  distinguished  scientific  and 
industrial  achievements  ;  and  they  tender  to  the  members 
of  his  family  the  assurance  of  their  heartfelt  sympathy 
for  this  irreparable   loss." 


PRESENTATION    OF    THE     PERKIN    MEDAL    TO 
DR.  E.  G.  ACHESON. 

Prof.  Chas.  F.  Chandler,  in  making  the  presentation, 
said  : — 

It  is  my  pleasant  duty  as  the  senior  Past  President  of 
the  Society  of  Chemical  Industry,  in  this  country,  to 
present  to  Dr.  Edward  Goodrich  Acheson  the  fourth 
impression  of  the  Perkin  Medal.  The  first  impression 
was  presented  to  Sir  William  Henry  Perkin,  in  whose 
honour  it  was  established  by  the  chemists  of  this  country. 
The  second  was  awarded  to  Dr.  J.  B.  Francis  Herreshoff. 
The  third  was  awarded  to  Dr.  Arno  Behr.  and  we  are  now 
about  to  award  the  fourth  to  Dr.  Edward  Goodrich 
Acheson. 

American  chemists  may  well  congratulate  themselves  on 
having  among  them  such  distinguished  chemists,  eminently 
worthy  to  be  placed  on  pedestals,  in  the  company  of  the 
great  creator  of  the  coal  tar  colour  industry. 

Dr.  Acheson  possesses  the  rare  merit  of  combining  the 
inventive,  the  constructive,  and  the  organising  faculties. 
He  has  been  most  successful  in  discovering  entirely  new- 
materials  suitable  for  a  great  variety  of  purposes,  which 
have  become  indispensable  to  the  world.  He  has  also 
been  able  to  devise  most  perfect  methods  and  appliances 
for  producing  his  new  products  on  a  large  scale,  and 
to  organise  and  finance  great  companies  to  put  his  inven- 
tions into  successful  operation. 

lb-  was  lorn  in  Washington.  Pennsylvania,  on  the 
9th  of  .March.  1866,  and  was  educated  at  the  Bellefonte 
Academy,    Pa, 

In  his  seventeenth  year  his  laborious  life  began,  and  for 
tin  following  eight  years  he  had  a  varied  experience 
as  a  member  of  a  civil  engineering  corps  on  railroad 
construction,  as  a  surveyor  of  oil  tanks  in  the  oil  country, 
and  in  connection  with  iron  mining. 

In  1880  he  had  the  good  fortune  to  make  the  acquaint- 
ance of  Mr.  Edison  and  being  given  a  position  with  him 
at  Menlo  Park.  Here  he  spent  one  year  working  under 
the  direction  of  Mr.  Edison,  carrying  out  the  ideas  of  that 
versatile  genius.  He  made  so  favourable  an  impression 
upon  Mr.  Edison  that  he  was  sent  to  Paris  as  his  repre- 
sentative at  the  electrical  exposition  there,  and  he  sub- 
sequently installed  the  first  incandescent  lighting  plants 
in  Holland,  Belgium  and  Italy. 
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I  ■..in    1886     1892,  Mi.  Acheson  interested   himself  par 

n.iiliulv  in  il,. in. nl  iiiiiiirs  anil  obtained  n<>  leas  than 
l.'i  patent!  for  improvements  in  conductors,  thcrmo- 
electric  generators,  ral-elcctric  generators,  and  telophone 
Iransm 

Carborundum-    In  1 880,  whilo  making te  experiments, 

he  passed  hydn  over    highly     beated    ■ 

nml   observed   thai    the  clay    became   impregnated    with 
carbon.     In    the   early    pari    of    the   year    IsiH.    bavii 
m  In  I    ii  electric  generating  plant  of  considerable 

oapacity,  and   looking  aboul    for  a  Ime  of  experiments, 
be  though)  to  in   the  impregnating  of  clay  with  carbon 
under  electric  heat.     Tho  mass  resulting  from  the  experi- 
ment exhibited  a  lev.  small  crystalline  Bpecks.     These  he 
.illy  examined  and  found  tlmt  they  not  onlj   icratched 
Imt    actually    cul    glass.     They    appeared    like    minute 
■   tho  possible   value  of  his  discovery   he 
Mimk    further   experiments   mill    after    two    months' 
labour  succeeded   in  obtaining  a  few   grams  of  crystals. 
In  order  to  test  their  value  as  an  abrasive  he  mounted 
an  iron  disc  in  ii  lathe,  charged  its  Burface  with  his  new 
unknown    product,   and   found    that    this    revolving   disc 
till    the    polished    face   off   a   diamond.      HavitiL'   satisfied 
himself  oi  the  abrasive  quality  of    his  new    product   he 
took  it  to  a  diamond  cutter  in  New  York,  who  tested  it. 
and  was  glad  to  buy  it  at  .'ill  cents,  per  carat,  and  with 
the  proceeds  of  this  lirst  sale  Acheson  purchased  a  micro- 
scope to  assist  in  the  further  study  of  the  material.      Hav- 
ine    i 'ins    obtained    this    material   from    clay    and    carbon. 
and  not   yet    knowing  its  chemical  composition,  he  gave 
it    the   name    "  Carborundum  "  :     but    he   soon    teamed 
that  it   was  the  Bilica  of  the  clay,  and  no!   the  alumina, 
which   united   with   the  carbon,   producing  a  carbide  of 
on,  but  the  name  "Carborundum"  has  been  retained 
for  the  substance  ever  since. 

In  18!U  he  established  the  Carborundum  Company  at 
Monongahela  Citj  .  Pa.,  but  subsequently  moved  to  Niagara 
Kails,  when-  he  finally  erected  works  and  equipped  a 
plant  with  5,000  electric  horse  power,  and  where  he  has 
manufactured  more  than  seven  million  pounds  of  carborun- 
dum. Nearly  six  hundred  men  are  employed  in  the 
works  at  Niagara  Falls,  in  preparing  carborundum 
and  fashioning  it  into  wheels,  sharpening  stones,  hones, 
bricks,  knife  sharpeners,  paper,  cloth,  etc.,  fitting  it  for 
every  kind  of  abrasive  application.  1  should  not  omit 
to  say  that  carborundum  has  proved  a  valuable,  substitute 
for  feirosiliron  in  the  manufacture  of  steel. 

A  rtificial  Graphite. — In  the  carborundum  furnace.  Acheson 
noticed  that  in  the  hottest  /.one  there  was  produced  between 
the  curium  lore  and  the  carborundum  crystals  a  thin 
layer  of  graphite,  which  he  decided  must  be  produced 
by  the  dis-association  of  a  portion  of  the  carborundum 
and  the  expulsion  of  its  silicon  in  vapour.  The  beautiful 
graphite  constituted  the  skeleton  of  the  original  crystal. 
This  discovery  led  Acheson  to  make  a  long  series  of  experi- 
ments, the  result  of  which  was  the  discovery  of  a  process 
for  converting  amorphous  carbon,  such  as  coke  or  anthra- 
cite into  beautiful  artificial  graphite.  As  a  result,  the 
International  Acheson  Graphite  Company  was  organised 
and  large  works  erected  for  the  manufacture  of  artificial 
graphite.  This  company  turns  out  several  million 
pounds  of  what  is  termed  "  bulk  graphite.'"  made  princi- 
pally from  ant  'racite   coal. 

Graphitized  Electrodes. — Graphite  shapes  suitable  fo) 
electrodes  are  prepared  and  by  subsequent  exposure  to  the 
proper  heat  in  the  electric  furnace  are  converted 
into  hard  and  compact  graphite.  These  graphitized 
electrodes  have  proved  of  the  utmost  value  in  various 
electrolytic  operations,  as  they  arc  found  to  be  much 
more  suitable  than  the  carbon  electrodes  previously 
used.  The  company  manufactures  several  million  pounds 
of  these  graphitized  electrodes  annually. 

Soft  Graphite. — The  artificial  graphite-  produced  by  the 
Acheson  Graphite  Company  was  hard  and  well  suited 
for  use  as  electrodes  foi  electric  furnaces  and  electrolytic 
cells  and  for  many  other  purposes.  In  1906.  Mr.  Acheson 
devised  a  process  for  producing  a  soft  graphite,  for  which 
he  obtained  a  patent  on  September  22nd  of  that  yeai. 
This  graphite  is  especially  valuable  for  use  as  a  lubricant. 
a  stove  polisher,   coating  electrotype  moulds,  etc.      This 


graphite  is  not  only  pure  and  soft,  buf  unctuous  and  • 
not  i  oalesce  when  comprcsBod, 

De/loceulated  Graphite.—  In  <  onm ■•  -lion  with  the  iniinu- 
facture  oi  artificial  graphite  cruoibles,  Mr,  Acheaon's 
attention  was  called  to  the  great  difference  in  the  plasticitj 
of  various  clays,  and  t  |  B<  tally  '"  the  Fa  t  thai  clays  far 
removed  from  their  place  of  origin  wen  mo  I  pis 
and  the  idea  came  in  In  in  thai  this  might  be  due  to  till  fftl  I 
thai  in  their  transportation  bj  water  they  had  beet 
impregnated  with  vegetable  extracts  which  might  incn 

ii  itj  With  this  idea  in  mind  he  conducted  a 
nf  experiments  with  various  days  and  discovered 
thai  by  treatment  with  tannin  the  Bofl  graphite  is  so 
modified  thai  ii  remains  Bnspended  indefinitely  both  in 
water  and  in  oil.  and  he  immediately  nali,  ,1  '  he  im]  "' ' 
ance  of  the  discovery,  us  enabling  him  to  rapply  the  world 
with  a   new  lubricating  agent    invaluable  for  all    purposes 

where  lubricants  axe  required.     The  value  of  this  o 

is  best  shown  by  the  fact  that  a  shaft  call  be  '""  from  50 
to  100  per  cent,  faster  with  oil  containing  dctloceulated 
graphite  than   with  the  plain  oil. 

Siloxicon. — In  the  summer  of  1889  Acheson  became 
interested  in  the  direct,  reduction  of  silicon,  and 
among  other  experiments  he  mixed  graphite  and  silica, 
and  exposed  the  same  to  the  electric  current  with  a  view 
to  producing  siloxicon.  He  produced  in  this  way  a  peculiar 
product  which  he  found  to  be  highly  refractory.  Analysis 
showed  it  to  be  composed  of  silicon,  carbon,  and  oxygen, 
hence  the  name  "  Siloxicon."  A  special  company  was 
organised  for  the  manufacture  of  this  interesting  product 
and  for  producing  from  it  such  articles  as  crucibles,  muffles, 
bricks,  etc. 

It  is  impossible  in  the  short  time  allotted  to  me  to  give 
anything  like  an  adequate  account  of  all  of  Dr.  Acheson's 
achievements.  Nor  is  it  even  possible  to  give  a  full  account 
of  any  one  of  them.  But  I  have  said  enough  to  make  it 
clear  that  Dr.  Acheson  is  an  inventor  of  the  first  order — a 
thorough  electrician  and  chemist.  His  efforts  have  not 
been  directed  merely  to  improving  processes  and  products 
previously  known.  He  has  made  entirely  new  departures 
and  created  new  industries,  supplied  previously  unknown 
materials  for  use  in  the  arts  and  industries,  and  he  has 
discovered  uses  for  his  new  materials  and  processes  for 
their  application.  He  is  a  representative  electrochemical 
engineer  and  it  is  eminently  proper  that  he  should  have 
been  selected  by  the  great  chemical  societies  of  this 
country  to  receive  the  Pcrkin  Medal. 

It  gives  me  gerat  pleasure,  Dr.  Acheson,  as  the  repre- 
sentative of  the  Society  of  Chemical  Industry  and  the 
affiliated  chemical  and  electrochemical  societies,  to  place 
in  your  hands  this  beautiful  token  of  the  appreciation  and 
affection  of  your  fellow  chemists. 

Dr.  Edward  G.  Acheson,  in  acknowledging  the 
presentation,  said  : — 

Professor  Chandler  has  just  reviewed  the  major  part  of 
my  work  in  electrochemistry  covering  carborundum, 
artificial  graphite,  siloxicon,  and  deflocculation  of  amor- 
phous bodies,  and  I  will  only  refer  to  a  few  points  which 
I  hope  you  will  find  of  interest, 

All  efforts  that  I  am  familiar  with,  made  by  my  pre- 
decessors, for  tho  direct  reduction  of  aluminium  were  un- 
successful, perhaps  largely  due  to  the  formation  of  carbide 
by  the  presence  of  excess  of  carbon.  In  1903, 1  conducted  a 
few  experiments  with  the  object  in  view  of  the  direct 
reduction  and  succeeded  in  producing  the  desired  result. 
My  method  was  to  form  a  tube  of  carborundum,  fill  it 
with  granular  carbon,  and  connect  the  carlH.n  electrically 
with  a  circuit  of  the  required  electrical  energy  ;  around 
the  carborundum  tube  was  packed  a  mixture  of  carbon  and 
alumina  in  theoretical  proportion  for  the  exact  reduction 
of  the  alumina.  After  a  current  of  sufficient  amperage 
had  passed  for  the  required  time  and  the  furnace  cooled, 
I  found  that  the  mixture  of  alumina  and  carbon  had  been 
fused- shrunken  awav  from  the  carborundum  tube,  leaving 
a  large  cavity,  and  in  the  bottom  of  this  cavity  « 
a  quantity  of  aluminium.  This  method  of  manufacture 
has  never  been  put  to  commercial  use,  and  remains  yet, 
although  patented,  a  laboratory  process. 

Prof.    Chandler    has    also    referred,   to    sonic   extent,    to 
siloxicon,"  and  it  is  with  much  rreret  and  some  morti- 
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fication  that  I  admit  t lint  t hi>  material  i-  QOt  now  to  be 
found,  to  any  considerable  extent,  on  the  world's  market 
as  a  commercial  product.  I  believe  it  might  prove  to  be 
one  of  the  most  valuable  products  to  the  industrial  world 
that  1  have  had  the  good  fortune  to  produce.  It  is  a  coin- 
pound  of  silicon,  carbon,  and  oxygen,  a  typical  formula 
SiECoO.  When  this  material  is  pressed  together  in 
any  desired  form  ami  subjected  to  a  temperature  of  2500 
P.,  it  is  found  to  Ik-  self- bonding.  It  is  inert  to  both  arid 
and  baric  slags;  it  is  absolutely  infusible,  decomposition 
occurring  at  ■  New  high,  bul  as  yet  undetermined  tem- 
perature, resulting  in  a  loss  of  the  oxygen  and  a  portion  of 
licon  and  carbon,  and  the  product  carborundum 
remains  in  its  place.  It  would  prove  an  admirable  lining 
for  metallurgical  apparatus  when  high  temperatur  are 
employed. 

The  reason  for  my  not  having  carried  it  to  a  commercial 
state  was  due  to  the  great  amount  of  tune  thai  I  was 
brought  to  realise  would  be  required  to  accomplish  those 
results,  and  this  1  was  unable  to  devote  to  it.  owing  i"  the 
pressure  of  other  matters,  and  also  on  account  of  the  1  on- 
dition  of  my  health  in  recent  years. 

Aquadag  and  Oildag. — In  1001,  in  looking  about  for 
an  extended  Geld  for  the  employment  of  my  artitieial 
graphite,  which  I  knew  to  be  much  purer  than  the  natural 
product.  I  thought  I  would  be  able  to  introduce  it  in  the 
manufacture  of  graphite  crucibles.  I  knew  there  was 
annually  imported  into  the  United  States  from  Ceylon 
approximately  S1.ikhi.O00.000  worth  of  graphite  for  the 
manufacture  of  crucibles  for  the  metal  industries,  and  I 
thought  I  might  secure  at  least  a  part  of  this  trade. 

Experiments,  however,  proved  that  my  graphite  was 
not  suitable  for  it.  as  it  lacked  the  density  and  fibrous 
structure  of  the  Ceylon  variety.  In  my  experiments  on 
crucibles  I  was.  however,  led  into  a  study  of  clays.  I 
learned  that  the  crucible  manufacturers  in  America  used 
approximately  40  per  cent,  of  clay  for  the  bonding  of  the 
graphite  in  the  crucible  body,  and  that  this  clay  was 
imported  from  Germany.  This  seemed  rather  singular 
in  view  of  our  large  clay  deposits,  but  procuring  some 
German  clays,  I  found  them  to  be  superior  to  any  of  the 
American  clays  that  I  could  obtain  in  the  matter  of 
plasticity  and  strength.  Chemical  analysis  showed  them 
to  be  practically  the  same,  and  a  further  investigation 
revealed  the  fact  that  sedimentary  clays,  which  are  those 
found  near  the  point  of  the  deposition  of  the  parent 
feldspathic  rock,  are  almost  entirely  wanting  in  plasticity, 
while  the  same  clay,  after  transportation  by  the  running 
waters  and  deposited  in  the  river  valleys  as  a  sedimentary 
flay,  is  found  to  be  quite  plastic  and  strong,  and  forms 
the  clay  for  the  potters'  use.  I  reasoned  that  the  plasti- 
city was  imparted  to  the  clay  during  the  period  of  trans- 
portation, and  not  believing  that  it  was  due  to  the  water 
that  carried  it.  I  looked  to  the  impurities  in  the  water,  and 
these  would  largely  consist  of  washings  from  the  forests. 
I  tried  several  extracts  of  plants,  tannin  being  one  ot  them, 
and  found  that  by  treating  a  moderately  plastic  clay 
with  a  dilute  solution  of  tannic  acid  (in  this  instance  gallo- 
tannic  acid),  the  clay  wa-  increased  in  plasticity — was  in 
some  instances  rendered  HlHJ  per  cent,  stronger — required 
about  60  per  cent,  as  much  water  to  produce  a  given  degree 
of  fluidity,  was  caused  to  remain  suspended  in  water,  and 
was  reduced  to  such  a  tine  degree  of  subdivision  that  it 
would  pass  through  a  high  grade  filter  paper  with  the  water 
carrying  it. 

The-'  meil  remarkable,  and  remembering  that 

clay  working  is  one  of  the  oldest  arts  of  man.  I  wondered  if 
it  were  not  known  today  workers.  Looking  up  all  available 
literature.  I  could  find  but  one  instance  of  the  use  of  vegc 
table  matter  in  clay  working  ;  that  was  in  the  Bible,  where  we 
are  told  of  the  use  .,1  straw  by  the  Egyptians,  and  in  view 
of  the  fact  of  the  weakness  of  straw,  1  wondered  if  this 
effect  I  had  found  were  not  the  real  cause  of  its  being  used. 
Straw  contains  no  tannin,  and  if  the  effect  I  had  set  ured 
was  due  to  tannin  only,  it  would  not  occur  with  the  straw. 
Boiling  some  straw  in  water.  I  found  that  it  dissolved  in 
the  water  to  the  extent  of  approximately  fit)  per  cent,  of 
its  weight,  and  that  this  extract  produced  the  Bame  results 
on  clay  that  tannin  had,  and  1  then  concluded  that  the 
Egyptians  were  familiar  with  that  fact,  and  I  called  clay- 


so  treated  Egypt  ianued  Clay.  I  found,  in  one  instance, 
a  sun-dried  briquette  made  of  treated  clay  was  of  greater 
tensile  strength  than  a  burnt  one  made  of  untreated  clay. 

Extended  experiments  showed  this  same  effect  to  be 
produced  on  clay,  lampblack,  alumina,  amorphous  silica, 
and  on  non-metallic,  insoluble,  non-fused,  inorganic, 
amorphous  bodies  generally.  I  also  found  that  the  effect 
could  be  produced  on  these  bodies  by  the  use  of  the 
extract  of  straw,  oak  bark,  spruce  bark,  sumac,  ordinary 
tea  leaves,  catachu,  some  forms  of  dextrin,  the  gum  of 
the  cherry  tree.  and.  in  fact,  it  seemed  to  practically 
establish  a  general  law  of  an  action  of  the  organic  on  the 
inorganic. 

Having  failed  to  introduce  my  artitieial  graphite  into 
the  crucible  trade.  I  looked  about  for  another  field  of  appli- 
cation. Natural  graphite  had  already  proven  itself  more 
or  less  efficient  as  a  lubricant  and  was  used  to  considerable 
extent  in  the  purer  and  especially  in  the  Hake  form. 
My  artitieial  product  was  not  sufficiently  soft  and  unctuous, 
but  occasionally  I  would  find  in  my  furnace  output  small 
pieces  that  had  the  desired  qualifications  for  lubricating 
graphite,  and  I  thought  possibly  I  would  find  a  carbon- 
aceous deposit  at  some  place  in  the  world  that  would  be 
suitable  for  the  manufacture  of  a  soft  graphite.  An 
extended  search,  however,  failed  to  produce  it.  but  in  1906, 
while  making  an  experiment,  having  in  view  the  pro- 
duction of  a  product  entirely  foreign  to  graphite.  1  found 
in  the  furnace  output  a  small  amount  of  a  highly  unctuous, 
soft,  non-coalescing  graphite  ;  in  fact,  the  very  material 
I  had  been  in  search  of  for  five  or  six  years.  This  dis- 
covery led  to  the  development  of  a  process  for  the  manu- 
facture of  a  high  grade,  non-coalescing  lubricating  graphite 
from  the  refuse  material  of  the  anthracite  coal  mines, 
known  as  "  culm,"  of  which  there  arc  immense  quantities 
standing  as  a  waste  in  the  anthracite  coal  regions  of 
Pennsylvania. 

To  make  my  lubricating  graphite  generally  available 
as  a  lubricating  body,  it  was  essential  to  have  it  remain 
suspended  in  a  liquid.  In  the  finest  state  of  disintegra- 
tion that  I  could  mechanically  produce,  it  would  still 
obey  the  law  of  gravity  and  shortly  settle  in  any  medium 
lighter  than  itself.  It  then  occurred  to  me  that  perhaps 
it  would  lend  itself  to  the  same  treatment  I  found  occurred 
with  clay  and  other  inorganic,  amorphous  bodies,  and, 
making  a  trial.  I  found  that  to  be  the  case. 

The  effect  was  produced  not  as  the  result  of  what 
might  be  thought  a  grinding  process,  but  simply  one  of 
mixing,  thus  if  into  two  small  beakers  there  be  placed 
approximately  the  same  amount  of  finely  disintegrated, 
non-coalescing,  lubricating  graphite,  and  to  one  of  them 
he  added  a  little  water  and  the  mixture  stirred  with  a 
glass  stirrer,  then  diluted  with  more  water  and  poured  on 
to  a  high  grade  filter  paper,  the  clear  water  with  which 
the  graphite  had  been  mixed  will  How  through  the  paper, 
the  graphite  remaining  on  the  filter  paper.  If,  again, 
to  the  graphite  in  the  second  beaker,  there  be  added  a 
small  amount  of  a  solution  of  organic  matter,  sufficient 
in  quantity  to  make  a  paste  of  the  graphite,  and  thoroughly 
stirred  with  a  glass  stirrer,  then  diluted  with  water  and 
poured  on  to  a  second  filter,  a  black  liquid  Hows  through 
the  paper  and  descends  into  the  receptable  below-  the  filter. 
This  black  liquid  does  not  run  so  rapidly  as  in  the  case 
of  the  clear  water,  this  being  due  to  the  fine  graphite 
partially  filling  the  pores  of  the  filter  paper  and  arresting 
the  How.  Both  of  these  samples  of  graphite  have  been 
treated  in  every  respect  alike,  with  the  exception  of  the 
addition  of  the  organic  matter.  Ihe  same  amount  of 
external  work  was  applied  to  the  two  samples  in  the  act 
of  stirring  or  mixing  with  the  liquid,  and  we  can  only 
conclude  that  the  reduction  of  the  graphite  in  the  second 
beaker  to  the  fineness  necessary  for  passing  through  the 
filter  paper,  was  accomplished  by  means  other  than 
external  work. 

When  pure  water  is  added  to  the  first  sample  of  graphite. 
some  difficulty  is  met  with  in  wetting  the  graphite  with 
the  water,  as  it  tends  to  remain  floating  on  the  surface 
of  the  water,  and  there  is  practically  no  affinity  between 
I  he  water  and  the  graphite.  On  the  other  hand,  when  the 
solution  of  the  organic  matter  is  added  to  the  second 
sample   of   graphite,    it    wets    the   graphite    immediately. 
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in  bust,  as  compared  with  the  first,  quite  an  aftinity  ia 
shown  between  the  liquid  ami  the  particles  of  graphite. 
I  ilimk  iluii  this  affinity  extended  beyond  the  wetting 
..t  the  surface  ol  the  graphite  and  actually  oarries  tin- 
liquid  into  tho  body  ol  the  graphite,  exerting  foroe  sufficient 
in  brink  asunder  tho  flocculated  particles  of  graphite, 
■  ■-.   rcdm  ini;  u  i"  a  dcltocculatcd  condition. 

1  have  here  before  me  s  bottle  of  graphite  and  water, 
the  graphite  having  remained  in  suspen  ion  in  the  water 

for  more  than  .    year  ivitl i  anj   indication  ol  settling, 

aiuI    this,    notwithstanding   the   fact,    thai    the   graphite 
weigh-  approximately    two  and  one-fourth  times  that  of 
the  medium  in  which  it   i-  in  suspension.     The  graphite 
i-  i.  ally  setting  at  defiance  the  law  of  gravity.     Chemists 
anil    i'h\  licists    will   -a\    that    the  graphite   is  colloidal, 
Imt   1  (In  not   think  that   (hi--  conveys  an  adequate  oon> 
•  ion  "I  the  state  of  the  graphite,     i  Sraphite,  as  1  nndea 
stand  ilir  matter,  is  nol   a  colloidal  body,  as  that   term 
rdinarily  accepted,  bul  here  we  have  it  in  the  colloidal 
in  rodui  inc.  il  to  tills  condition,  it  has  been  defloc- 
culated. ami   when   it    becomes  deflocoulated,  it   extract 

m  the  «atcr  iii  n  liiidi  this  state  i  produced,  the  organic 
matter,  which  has  acted  as  the  agent  in  producing  the 
deflooculation.  This  agent  becomes  bo  strongly  attached 
ti>  the  defiocculated  body  that  I  have  not  found  it  possible 
t.i  remove  it  by  the  best  solvents  known  for  the  agent. 
Tin-  affinity  of  the  agent  for  the  deflocoulated  body  is 
sufficient  to  overcome  the  solvent  action  of  the  water  or 
otlii  r  solvents  that  may  be  employed.  I  believe  the 
graphite  in  this  water  to  be  reduced  to  the  final  state  of 
subdivision — molecular. 

If  a  part  ot  the  contents  of  this  bottle  be  poured  on  tu  a 
tine  filter  paper,  the  water  and  graphite  paps  with  ease 
through  tin-  filter  and  collect  in  a  receptacle  beneath. 
Let  us  picture  t'>  ourselves  that  this  black  liquid  is  the 
brown-yellow  waters  of  tin-  Mississippi  River.  These 
muddy  waters  come  out  of  the  Missouri  River,  meet  the 
dear  water  of  the  •  Ihio  River  n\  er  which  they  predominate. 
and  the  muddy  stream  passes  on  down  the  Mississippi  to 
the  Gulf  of  Mexico.  Here  the  suspended  matter  is 
deposited  and  forms  the  great  bars  of  the  Mississippi. 
We  have  been  taught  to  believe  that  this  deposition  of 
tin-  suspended  matter  occurs  as  the  result  of  the  cheeking 
of  the  flow  of  the  river  by  the  waters  of  the  Gulf,  giving 
time  for  the  settling.  Let  OS  examine  the  Allegheny 
and  Ohio  Rivers.  Tiny  both  have  a  more  rapid  flow  of 
viater  than  the  Missouri  and  the  Mississippi,  and  yet  they 
are  both  perfectly  clear,  excepting  in  time  of  flood. 
The  fact  is  that  (he  suspended  matter  in  the  Missouri  River 
is  in  a  defiocculated  condition  and  the  waters  being 
practically  free  from  electrolytes,  the  suspension  remains 
until  the  waters  meet  the  salt  waters  of  the  Gulf  of  Mexico. 
and  here  by  the  rise  and  fall  of  tho  tides,  a  perfect  inter- 
mingling of  the  salt  water  with  the  fresh  water  causes  a 
Bocculation  of  the  deflocculated.  suspended  matter  with 
resulting  precipitation  and  formation  of  the  bars.  The 
Allegheny  and  Ohio  Rivers  are  charged  with  lime  and  other 
mineral  matters,  which  acting  a=  an  electrolyte,  has  caused 
a  flocculation  of  any  defiocculated  bodies  that  may  have 
been  carried  into  them,  and  a  consequent  clearing  of  the 
water  before  reaching  the  Mississippi  River. 

The  effect  of  the  salt  water  of  the  Gulf  acting  on  the 
waters  of  the  Mississippi  River  can  readily  he  illustrated 
by  adding  to  the  water  and  defiocculated  graphite  ordinary 
tabic  salt.  Ill  a  few  hours  the  graphite  will  settle,  but  tin- 
action  will  bo  hurried  by  heating  it.  If.  after  heating. 
the  black  liquid  lie  poured  on  to  a  filter  paper,  a  clear, 
colourless  liquid  passes  through  the  filter,  the  graphite. 
ing  been  flocculated,  remains  on  the  paper.  This.  I 
take  it.  illustrates  the  formation  of  the  bars  and  deltas 
of  rivers  where  they  empty  into  salt  waters.  These 
experiments  and  deductions  cannot  fail  to  impress  one 
with  the  wisdom  of  the  CYoator  in  providing  for  the  defloc- 
culation  of  the  earth's  crust,  it-  suspension  in  and  con- 
veyance by  the  flowing  waters  and  its  subsequent  floccula- 
tion and  sedimentation  that  the  waters  may  be  clarified. 

I  have  found  barnyard  manure  to  be  ono  of  the  most 
effective  defloooulating  agents,  and  there  are  reasons  for 
believing  that  this  effect  plays  an  important  part  in  tin- 
providing  of   plant   food.   I   having  found   that   carbonic 


aoid  gas,  in  bubbling  up  through  water  carrying  defli 
latid   matter,   become     fixed   to  the  suspended   pari 

and    causes   tlnccillatlou    and    sed i T  , a t  inn. 

Water  and  ilclloeciilated  graphite  will  pass  through  fine 

filter  paper  with  readiness,  and  when  I  explain  that  in  the 
process  ol  preparing  deflocoulated  graphite  for  practical 
purposes,  it  is  first  diluted  with  a  vast  amount  of  wal 
so  much  indeed  that  the  watei  is  oarrying  not  mote  than 
three-tenths  of  one  per  cent,  of  its  weight,  and  tins  is  run 

into  large  tanks,  allowed  to  stand  for  one  b Ired  hours 

to  permit  of  an;  ettling,  then  decanted,  and 

water  removed,  leaving  the  deflocoulated  the 

for t  a  pasti .  i  omposed  of  approximately  fifty  per  a  at 

graphite  and  fifty  per  oent,  water.  It  will  be  natural  to 
inquire  how  thi  graphrti  is  leparated  from  the  large 
volume  ,,1  water.    This  is  accomplished  by  running  the 

water    and    graphite    into    a    filter    pre--,    whose    filtering 

medium  consists  of  sheets  of  canvas  which  have   been 

dipped  in  a  solution  of  rubber  in  ga-olciie,  and  afterwards 

dried  of  the  gasolene,  the  rublxi   forming  delicate 

in  the  mesh  of  the  oanvas,  and  through  this  rubber  film 
the  water,  under  a  head  of  thirty  pound  pressure,  will 
n  uiily  pass,  although  slowly,  while  the  deflocculated 
graphite  is  retained  in  the  filter  as  a  paste. 

\\  i  lung  to  replace  the  water  with  an  oil  for  lubricating 
purposes,  I  succeeded  in  transferring  the  deflocoulated 
graphite  from  tin- water  to  an  oil  by  several  methods  of 
procedure,  one  of  which  is  to  place  the  paste  of  defloccu- 
lated graphite  in  water  in  a  suitable  mixing  or  pugging 
machine,  and  add  a  good  grade  of  lubricating  ml  to  the 
paste  in  small  additions,  until  eventually  the  contained 
graphite  has  been  greased  or  oiled  and  the  water  thrown 
out,  leaving  the  deflocculated  graphite  in  the  form  of  a 
paste  with  oil. 

Placing  a  little  deflocculated  graphite-water  paste  in  a 
test  tube  and  adding  water,  a  slight,  shake  puts  the  graphite 
in  suspension,  li.  into  a  second  test  tube,  there  be  placed 
a  small  quantity  of  deflocculated  graphite  as  a  paste  with 
oil,  and  to  this  be  added  some  kerosene,  upon  shaking, 
the  graphite  goes  into  suspension  in  the  kerosene.  In 
these  tubes,  wo  have  two  lubricating  bodies. 

My  artificial  graphite  has  received  in  the  commercial 
world  the  name  of  Acheson-Graphite,  and  looking  about 
for  suitable  names  for  these  two  new  lubricants.  1  have 
taken  the  initial  letters  of  deflocoulated  Acheson  Graphite 
to  form  the  suffix  "  dag."  which  I  have  added  to  Aqua 
in  the  one  case,  and  oil  in  the  other,  producing  the  new 
words  '*  Aquadag  "  and  "  Oildag." 

Much  could  be  said  as  to  the  value  of  these  lubricants 
to  the  industrial  world,  but  I  will  confine  myself  to  a  few- 
statements  only. 

Lubrication  is  one  of  the  greatest  problems  confronting 
man,  we  almost  feel  like  placing  it  second  to  agriculture. 
The  modern  world  is  a  world  of  machinery,  which  must 
be  lubricated  to  be  efficient.  Last  year  (1909)  was  the 
fiftieth  anniversary  of  the  drilling  of  the  first  oil  well 
by  Col.  Drake.  Previous  to  that  the  world  had  been 
depending  upon  sperm  oil,  lard  oil,  and  a  few  other  mediums 
for  lubrication,  but  the  manufacturing  and  trans|K>rtation 
of  the  world  to-day  is  so  vast  that  it  would  be  absolutely 
impossible  to  return  to  those  conditions  of  fifty  years  ago. 
Authorities  have  placed  a  limit  on  the  life  of  Natut 

of  petroleum  as  forty,  fifty  or  sixty  years.  This 
very  short  interval  in  time,  and  anything  that  will  tend 
to  conserve  our  lubricating  oils  and  extend  their  life 
should  necessarily  be  of  great  value  to  the  world,  and 
after  our  petroleums  are  exhausted,  a  substitute  for  them 
will  be  of  first  importance.  The  addition  of  deflocculated 
graphite  in  the  amount  of  0-3J"  of  1  per  cent,  by  weight 
of  the  oil  will  prolong  its  life  in  a  most  -'  manner. 

Thus,  in  my  own  case,  in  the  lubrication  of  cylinders  in 
my  automobile.  I  have  proven  that  this  small  amount  of 
deflocculated  graphite,  added  to  the  cylinder  oil,  enables 
me  to  operate  the  machine  for  a  dist a-  per 

gallon.  ,,s  against  the  200  miles  advised  bythe  manufacturer 
and  practised  bv  all  using  plain  oil.  The  presence  of  the 
graphite  in  the  "oil  produces  a  fine  film  or  veneer  over  the 
inner  surfaces  of  the  cylinders  and  piston  rings,  which 
results  in  a  wiping  down  of  the  lubricant  which  has  been 
splashed  on  to  the  walls,  to  a  degree  that  will  permit 
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of  the  running  of  the  750  miles  before  one  gallon  of  the 
lubricant  has  been  able  to  get  by  the  piston  rings  and  burnt 
in  the  cylinder. 

I  have  found  that  bright  steel  will  not  rust  or  con-ode 
in  water  containing  deflocculated  graphite.  I  have  not 
as  yet  been  able  to  account  for  this  phenomenon,  and  it 
stands  as  an  illustration  of  the  wonderful  economy  of 
Nature,  which  has  added  this  necessary  characteristic 
to  deflocculated  graphite  and  water,  being  essential  for 
its  use  as  a  general  lubricant  in  the  stead  of  petroleum  oils,  j 
Exhaustive  experiments  made  by  Prof.  Charles  F.  Mabery, 
of  the  Case  School  of  Applied  Science.  Cleveland,  0.,  has  ! 
proven  beyond  question  that  "  Aquadag "  is  a  superior 
lubricant   to  a  high  grade  lubricating  petroleum  oil. 

In  carefully  conducted  tests  to  determine  the  relative 
merits  of  a  high  grade  petroleum  cylinder  oil,  petroleum 
fuel  oil.  kerosene  and  water,  each  of  them  carrying  the 
same  amount  of  deflocculated  graphite,  lie  proved  that 
their  value  as  a  lubricant,  as  determined  by  the  co-  j 
efficient  of  friction  and  consequent  initial  loss  of  power 
in  overcoming  the  viscosity  of  the  lubricating  body, 
« .i-  in  this  order  :   Kerosene,  water,  fuel  oil.  lubricating  oil. 

From  these  results,  it  is  evident  that  "Aquadag"  will 
not  only  be  capable  of  providing  for  all  kinds  of  lubrication 
when  the  petroleums  are  exhausted,  but  we  can  further 
conclude  that  the  manufacturing  and  transportation 
interests  would  actually  find  a  cheaper  lubricant  in 
"  Aquadag  "  than  they  have  in  oil  at  the  present  time. 

Dr.  L.  H.  Baekeland  said  :  That  I  have  been  selected 
to  speak  on  this  occasion  is  due  to  the  fact  that  I  happen 
to  be.  just  now.  the  President  of  the  American  Electro- 
chemical Society.  Dr.  Acheson  is  the  past  President 
of  our  Society,  and  one  of  its  founders,  and  has  always 
lieen  one  of  its  most  devoted  and  distinguished  members. 
Furthermore,  his  main  work  has  been  along  lines  where 
the  electric  current  is  used  to  accomplish  chemical 
reactions. 

What  is  more  to  the  credit  of  Dr.  Acheson  than  any- 
thing else,  is  the  fact  that  he  undertook  experiments 
which  probably  had  been  attempted  several  times  before 
without  success  by  people  who  had  more  theoretical 
preparation  than  he.  But  his  unusual  keenness  of  obser- 
vation, his  logical  faculty,  and  more  than  anything,  his 
appreciation  of  what  was  of  preponderant  importance, 
and  of  secondary  interest,  brought  him  results,  where 
others  had  failed,  and  by  which  he  opened  a  new  field 
of    chemical    investigation    and    industrial    applications. 

Dr.  Acheson  stands  as  a  living  example  to  man}'  a 
chemist,  loaded  with  theoretical  knowledge  and  paper 
wisdom,  and  light  in  judgment  or  common  sense.  He 
entered  into  a  new  road  with  very  little  knowledge  to 
guide  him,  but  he  had  an  open  mind,  a  fertile  brain,  a 
constructive  faculty,  and  the  talents  of  the  tireless, 
intelligent  experimenter.  Whatever  he  took  up  he 
started  from  the  beginning,  and  developed  to  the  end. 

His  very  failures  were  changed  into  victories  through 
practical  channels.  His  work  on  carborundum  was 
initiated  by  an  experiment  so  simple  and  so  meagre  in 
results,  that  few  people  would  have  found  an  incentive 
to  further  investigation.  Later  on,  wh?n  in  the  manu- 
facture of  carborundum,  he  had  to  battle  with  irregularities 
due  to  a  partial  dissociation  of  the  silicon  carbide,  he 
created  a  new  industry,  the  manufacture  of  artificial 
graphite.  In  the  same  way,  he  gave  us  Siloxicon,  a 
product  which  seems  to  have  a  considerable  future. 

I  shall  not  attempt  to  describe  here  the  history  of  the 
work  of  Dr.  Acheson.  He,  himself,  in  a  memorable 
address,  delivered  in  Boston  before  the  American  Academy 
of  Arts  and  Sciences,  when  the  Rumford  Medal  was 
awarded  to  him,  has  given  us  a  most  fascinating  account 
of  this  subject,  and  to  those  of  my  fellow  chemists  who 
have  not  read  his  "  Seventeen  Years  of  Experimental 
Research."  I  recommend  it  as  an  inspiration. 

Never  did  the  University  of  Pittsburg  award  an 
'honoris  causa"  degree  to  a  more  worthy  man,  than  when  the 
doctor's  degree  was  conferred  upon  our  distinguished  friend. 
In  constructing  the  great  road  of  industrial  progress, 
very  few  of  us  are  path-finders ;  some  are  surveyors, 
other  ones  constructors,  others  again  are  merely  switchmen. 
Abrakemen,  and  conductors.  Dr.  Acheson  not  only  was  a 
path-finder,    but    he    has    been    constructor,    conductor. 


switchman everything.     By  his  manifold  abilities  and 

good  judgment,  lie  has  been  able  to  develop  his  discoveries 
into  commercial  successes.  He  has  shown  us  that  an 
inventor  or  a  scientist  is  not  necessarily  a  theoretical 
dreamer  unlit  for  executive  or  practical  work. 

Dr.  Acheson  has  another  great  claim  of  recognition 
upon  us  ;  successful  as  the  results  of  bis  inventive  genius 
have  been  ;  he  has  always  made  us  feel  that  ho  was  near 
to  every  one  of  us.  He  always  took  an  active  part  in 
l he  work  of  our  Chemical  Societies,  where  his  presence 
and  his  papers  have  stimulated  many  of  us.  younger  in 
experience,  or  less  successful  in  our  efforts.  In  many 
instances  he  has  allowed  our  chemical  societies  to  inspect 
the  plants  where  his  industrial  processes  are  carried  out, 
and  he  has  never  hesitated  to  publish  the  results  of  his 
research  work.  He  has  thus  set  a  praiseworthy  example 
to  those  manufacturers,  who  try  to  insure  by  uncom- 
promising secrecy  and  seclusion,  the  money-making  end 
of  their  enterprise. 

Dr.  Acheson,  in  the  name  of  the  American  Electro- 
chemical Society.  I  congratulate  you  on  this  recognition 
of  your  splendid  work,  and  congratulate  the  Committee 
in  their  choice  of  you  as  the  recipient  of  the  Perkin  Medal. 
Dr.  Wilder  D.  Bancroft,  of  Cornell  University,  then 
spoke  as  President  of  the  American  Chemical  Society,  as 
follows  : 

"  On  an  occasion  like  this  it  is  an  honour  to  represent 
anything.  It  is  a  great  honour  to  represent  the  American 
Chemical  Society.  There  is  a  personal  reason  why  it  is 
an  especial  pleasure  to  me  to  be  one  of  the  speakers  on  the 
particular  evening  on  which  the  Perkin  Medal  is  awarded 
to  Dr.  Acheson. 

"Most  of  you  can  remember  the  time  when  physical 
chemistry  was  looked  upon  as  a  fad,  interesting  enough, 
but  purely  theoretical.  Some  of  us  preached  in  season  and 
out  of  season  that  a  proper  training  in  physical  chemistry 
was  the  ideal  training  for  an  industrial  chemist.  We  were 
looked  upon  as  harmless  maniacs,  and  consequently  were 
not  ill-treated. 

"  I  do  not  wish  to  claim  for  Dr.  Acheson  that  he  was  the 
first  manufacturer  to  employ  a  physical  chemist  at  a  good 
salary,  but  he  was  the  first  manufacturer  who  was 
rash  enough  to  try  the  Cornell  product. 

"  Once  the  ice  was  broken  everything  went  well.  So 
far  as  I  know,  the  properly  trained  physical  chemist  has 
always  made  good  in  industrial  work.  You  remember  the 
French  proverb  :  '  Ce  nest  que  le  premier  pas  qui  coute,' 
which  may  be  rendered  into  the  vernacular  as  '  It  is  only 
the  first  year  that  you  don't  earn  your  salary.' 

"  A  man  who  receives  the  Perkin  medal  is  expected  to 
have  made  several  great  inventions.  That  has  been  the 
ease  so  far,  and.  from  what  I  know  of  American  chemists, 
the  supply  is  likely  to  hold  out  for  many  years  to  come. 
There  is  a  great  difference  in  the  work  of  different  inventors 
when  considered  as  an  artistic  whole.  From  a  pictorial 
point  of  view  their  inventions  may  often  be  said  to  be  spotty; 
they  are  determined  by  business  exigencies,  or  they  are 
like  lightning,  which  is  said  never  to  strike  twice  in  the  samo 
place.     I  have  never  tried  the  experiment. 

"  Take  the  first  man  to  whom  the  Perkin  medal  was 
awarded.  Mr.  Herreshoff.  I  remember  that  Dr.  Chandler 
cited  as  two  of  his  inventions  improvements  in  the  series 
system  for  refining  copper  electrolytically  and  improve- 
ments in  the  contact  process  for  making  sulphuric  acid. 
Copper  sulphate  is  the  electrolyte  used  in  the  electrolytic 
refining  of  copper,  and  it  is  made  from  sulphuric  acid  ; 
but  these  are  reallv  separate  inventions. 

"  If  we  do  not  limit  ourselves  to  the  field  of  chemistry, 
everybody  will  admit  that  Mr.  Edison  is  the  greatest  of 
American  inventors.  He  converted  electrical  energy  into 
light  in  the  ease  of  the  incandescent  lamp  ;  he  converted 
electrical  energy  into  sound  in  the  case  of  the  phonograph 
or  gramophone,  whichever  it  was  that  he  invented  ;  he 
converted  chemical  energy  into  electricity  in  the  case  of  his 
storage  cell.  These  inventions  hang  together  in  a  very 
satisfactory  way  :  but  how  are  you  going  to  fit  in  his 
invention  of  monolithic  cement  houses? 

"  In  the  case  of  Dr.  Acheson.  there  is  a  logical  sequence 
about  his  inventions  which  delights  the  soul  of  any  one  like 
myself  who  lectures  on  applied  electrochemistry.  Dr. 
Acheson  invented  carborundum.     The  carbon  in  the  cone 
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d(  the  (umtv  I-  ohanged  partialis  to  graphite  and  he  worked 

out  ii  method  fur    preparing    graphite  on  a  commercial 

On  the  outside  of  tin-  carborundum  layer  there  was 

a  ring  i>f  '  white  stuff.'  as  ii  waa  called,  and  I'r.  Aeheson 

niied  ■  company  to  manufacture  Biloxicon.  There 
were  lumpa  ol  ilicon  throughout  t  In-  carborundum  and  a 
istanf  ol  Dr.  loheson,  Mr.  Tone,  worked  out  a 
process  for  making  Bilicon,  therebj  giving  the  commercial 
world  ft  new  clement.  Everything  in  the  carborundum 
furnace  has  bocn  worked  into  an  industry,  with  the  oxi 
'n mi  oi  i In-  onchangi  d  i  h  irge,  and  thai  they  use  o\  it  again, 
in  thai  it  is  nut  wa  ited. 

Ii  Pi.  taheaon  will  forgive  me  for  slurring  over  the 
distinction  between  discovery  and  invention,  I  ahould  call 
him  iIhi  Swiss  Family  Robinson  of  chemistry.  You 
remember  tin'  Imok.  Tin-  shipwrecked  family  went  out 
to  search  for  food,  anil  they  discovered  &  broad-fruit 
tree   with  sandwiches   growing  on  it.     They   came  to  a 

■  hi  and  they  invented  a  cantilever  liridgo  which  they 
eonstruotod  with  the  aid  of  a  bow  and  arrow  and  a  dog. 
They  discovered  or  invented  a  palm  tree  with  ooeoanuts 
growing  at  the  top.  Iii  order  to  get  the  ooeoanuts  they 
Invented  or  discovered  a  shark  stranded  in  the  shallows  ; 
they  made  gaiters  of  his  skin  and*climbed  the  tree.  Now 
nature  had  intended  the  ooeoanuts  to  be  blown  off  the  tree. 
and   when   they    were   brought    down    by   hand   it    at    once 

became  a  problem  how  tu  open  them.  Our  friends  there- 
upon discovered  or  invented  a  crab  which  inserted  the 
l«iii  is  of  its  claws  in  the  holes  of  the  cocoanul  and  spun 
a  yarn  which  broke  the  shell  and  enabled  them  to  get  the 

milk  in  the  cocoanut. 

"  The  analogy  With  the  work  of  Or.  Aeheson  is  obvious. 
He  began  by  trying  to  make  diamonds.  He  denies  this, 
but  the  myth  persists  in  spite  of  him.  When  the  crucible 
was  opined  there  were  no  diamonds,  but  instead  a  mass  of 
multi-coloured  jewels.  When  he  discovered  that  they 
were  not  real  gems  it  was  a  crushing  blow  and  so  hard  that 
he  deeided  to  use  them  as  an  abrasive.  To  make  car- 
borundum he  needed  electrodes,  so  he  invented  graphite. 
A  suitable  rofraetory  was  needed  to  keep  the  heat  in  the 
furnace,  and  Dr.  Aeheson  thereupon  prepared  siloxicon. 

The  furnace  had  to  have  brick  walls  at  first,  and  they 
were  promptly  forthcoming  in  the  form  of  Egyptiauized 
clay.  In  order  to  keep  everything  running  smoothly, 
including  the  three  automobiles  which  he  had  acquired  in 
the  meantime.  Dr.  Aeheson  prepared  the  lubricating 
graphite  which  he  has  shown  you  tonight  as  '  aquadag  ' 
and  '  oildag.' 

"  When  you  stop  to  think  of  him.  Dr.  Aeheson's  work 
is  really  a  classic  for  children  as  well  as  an  inspiration  to 
chemists.  He  has  revolutionized  many  branches  of 
chemistry  and  he  has  revolutionised  the  whole  of  electro- 
chemistry. 

"  You  may  consider  Aeheson's  discoveries  as  scientific 
inventions  or  as  dividend  payers  ;  you  may  even  look  at 
them  in  a  flippant  way.  It  makes  no  difference.  They 
stand  all  tests  and  they  stamp  him  as  one  of  the  great 
inventors  of  the  world. 

"  I  am  speaking  to-night  for  the  members  of  the 
American  Chemical  Society,  forty-five  hundred  strong  at 
Christmas.  In  the  name  of  the  American  Chemical 
Society  1  congratulate  you.  Dr.  Aeheson.  upon  the  honour 
which  you  have  received  tonight  and  whieh  you  have 
so  richly  deserved." 
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THK   EFFECT  OF  NEUTRAL  SALTS  ON  THE  SODA 
BOILING    OF  COTTON. 

BV     .S.     R.     TROTMAN,    M.A.,    F.I.I'. 

In  a  recent  paper  (this  J..  1910,  page  4)  Pentecost 
and  myself  have  called  attention  to  the  importance  of  the 
soda    boil    in   cotton    bleaching    and    to    the    conditions 


iiry  to  obtain  satisfactory  results,  I  wish  to  refer 
more  fully  to  one  of  these,  via,,  the  purity  of  the  reagents 
used,  since  I  venture  to  thmk  thai  this  faotoi 

a    greater    elicit    than    is    i  For    all 

ucal  purposes,  the  reagenl  •  ed  in  Boda  boiling  are 
confined  to  odium  hydrate  and  oarbonate.  Although 
these  bodie  are  readily  obtainable  in  s  |  mximate 

purity.    \i  i    they    sometimes   contain   distinct    quantities 
ol  chlorides,  sulphates,   alumina,   and    iron.     One  ci 
in  contact   with  with  -o  many   eases  ol  incomplete  boiling, 
where  apparently  the  conditions   have   been   favoural 
that  one  is  sometime-  forced  to  the  i  ome 

substances    may    have    been     present      which     e\en  i-e    an 

inhibiting  effeol    on   the   saponification   of   fal    and    the 

solution  of  proteids  and  pectins.  It  seemed  t" 
therefore,  to  be  a  matter  of  some  interest  to 
bleachers  to  measure  the  effeol  of  such  neutral  -alts  as 
are  likely  to  be  found  in  soda  lyes.  Sodium  sulphate 
and  chloride  arc  always  present  in  -mall  quantities,  par- 
ticularly when  a  softened  water  has  been  used,  Alumina 
and  iron  are  more  rarely  met  with,  but  when  a  natural 
hard  water  is  employed  a  certain  amount  of  lime  and 
magnesia  is  always  found.  All  the  above-mentioned 
bodies,  together  with  zinc,  which  is  used  as  a  sizing  or 
antiseptic,  may  be  introduced  also  by  the  cotton  itself. 
Gardner  (this  J.,  1905,  page  392)  has  already  suggested 
that  the  presence  of  such  salts,  and  sodium  sulphate  and 
chlorido  may  exercise  a  retarding  effect  on  the  proci 
of  water  softening,  owing  to  the  reversibility  of  the  equation, 
CaSO«-f  Na-jCOj  =  CaC03  +  N^SO^. 
It  has  also  been  shown  that  these  salts,  if  present  in  any 
quantity,  inhibit  pedesis  and  so  retard  the  detergent 
act'on  of  a  soap.  With  regard  to  these  two  points,  the 
results  of  a  number  of  experiments,  which  are  not  how- 
ever complete,  tend  to  show  that  their  effect  is  not 
appreciable  when  only  small  quantities  of  neutral  salts 
aro  present.  When,  however,  -o.lium  sulphate  or  chloride 
is  present  to  the  extent  of  0'26*to0*5  percent.,  the  detergent 
effect  of  a  soap  solution  is  considerably  decreased.  On 
the  contrary,  comparatively  small  quantities  of  neutral 
salts  exercise  a  distinctly  inhibitory  effect  on  the  action 
of  caustic  soda  on  cotton.  It  is  necessary  to  remember 
that  we  are  not  dealing  simply  with  a  process  of  saponifi- 
cation, but  the  solution  of  at  least  three  distinct  chemical 
bodies.  For  this  reason  it  is  more  satisfactory  to  study 
the  action  on  cotton  itself  rather  than  to  measure  the  rate 
of  saponification  in  the  presence  of  the  salt.  The  fol- 
lowing method  was  adopted.  Ten  grammes  of  cotton 
was  dried,  weighed,  and  boiled  for  45  minutes  under  a 
reflux  condenser  with  a  measured  constant  volume  of 
two  per  cent,  pure  caustic  soda.  It  was  then  washed 
thoroughly  with  hot  distilled  water,  dried,  and  weighed. 
Of  course  the  same  cotton  and  soda  solution  was  used 
for  each  set  of  experiments.  The  following  are  some 
of  the  results  obtained  : — 

Effect  of  sodium   cklo 

Perci 
loss. 

Blank  with  cotton  and  caustic  soda       *•*? 

Caustic  soda  containing  0-13  per  cent  sodium 

chloride       *'u** 

Caustic  soda  containing  0-30  per  cent  sodium 

chloride       ....    3-98 

A  sample  of  two  per  cent,  soda  solution  recently  analysed 
contained  020  per  cent,  of  sodium  chloride.  Cotton  yarns 
also  very  frequently  contain  chlorides. 

Effect   of  sodium    sulphate. 

Percentage 

Blank  with  cotton  and  caustic  s<xla *-7* 

Caustic  soda  containing    0-146  percent.  NatSO< . .  " 

0-292         ..  '•  ■•  + 

"  ..  s-9f 

0-5S4  ...  5-8* 

0-730  ....  S-7« 

In  this  case  the  residual  fat  and  nitrogen   wen 
mined  with  and  without  the  addition  of  -odium  sulphate, 
and  both  were  found,  a    w    -  expected,  to  be  greater  when 
sodium  sulphate  was  present. 


COBB— SYNTHESIS  OF  A  GLAZE,  GLASS,  OR  OTHER  COMPLEX  SILICATE. 
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A  test  was  next  made  using  a  solution  of  ]>uro  soda 
and  an  exactly  equivalent  solution  of  a  poor  commercial 
soda  containing  some  sodium  chloride  (0*29  per  cent.) 
and    distinct    trans   (1f   sulphates.     Tin-    results    were: — 
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Pure  soda 
Impure  soda 


4-72 
:!-27 


S 
5-19 


4-35 


Fat  extracted 
Nitrogen 


Effect  of  Alumina. 

l 

Blank  with  cotton  and  pure  -  5-20    5*58 

Caustic  soda  containing  0035  percent 5-15 

0-070         6-09     :>-4s 

o-i4Q      s-oi    5-ie 

0-175  4-6S 

These  n-sults  are  interesting  since  they  tend  to  show 

that   very   small   quantities  of  alumina  are  sufficient   to 

inhibit  the  action   of   the   soda.     Alumina    is    not    often 

found    to   any  great   extent    in   soda,    but    is    a    frequent 

Oftened  water  and  cotton  itself. 

A  second  Bel  of  experiments  made  with  alum  gave 
still  more  marked  results. 

Blank  with  cotton  and  pure  caustic  soda  5-00 

Cau--  taining  0-166  per  cent,  of  potash  alum  4-88 

0-832  ,.  ..  4-25 

0-498  ..  4-06 

0-830  ..  3-90 

In  this  case  the  fat  and  nitrogen  extracted  in  the  first 
and  fourth  tests  was  determined.     The  quantities  wire  : — 

Pure  soda.        Soda  containing 
0-49  per  cent,  alum 

0-227      0-017 

0-036      0-029 


Bffed  of  iron. — It  is  well  known  that  very  small  quan- 
tities of  iron  are  sufficient  to  cause  loss  of  colour.  The 
following  experiment  shows  that  very  little  is  required  to 
inhibit  the  action  of  soda.  The  iron  was  introduced  as 
ferric  chloride. 

Blank  with  cotton  and  pure  soda 5-38 

Caustic  soda  containing  0-0057  of  irou 4-74 

This  quantity  of  iron  is  well  within  that  found  in  some 
soda  lyes. 

Effect  of  Calcuim  sulphate. 

BlankTwith  cottton  and  pure  caustic  soda    4-54 

Caustic  soda  containing  C-04  per  cent,  of  calcium  sulphate  4-32 

..  ..  0-06        „  ..  „  4-17 

0-08         „  3-81 

0-10         „  .  ..  3-66 

Effect  of  sodium  phosphate.  Na2HP04.12H20 

Blank  with  cotton  and  pure  caustic  soda  6-37 

Caustic  soda  containing  0-033  per  cent,  sodium  phosphate  4-96 

0-066  „  ..  ..  4-79 

0-099  „  „  4.71 

It  is  interesting  to  note  that  sodium  phosphate  has  been 
recommended  as  a  scouring  agent. 

Effect  nj  zinc  sulphate — Zinc  compounds  are  often  used 
as  anti-i  ]>t  ice  or  for  weighting.     Their  effect  is  very  marked. 

Blank  with  cotton  and  pure  soda  5-20 

Caustic  soda  containing  0-033  per  cent,  of  zinc  sulphate  4-99 

0-066       „  4-86 

In  conclusion  it  may  be  mentioned  that  in.  nearly  every 
set  of  experiments  a  very  distinct  difference  in  colour 
was  noticeable  between  the  cottons  boiled  with  and 
without  the  addition  of  the  salts.  This  was  particularlv 
marked  in  the  case  of  iron,  alum,  and  sodium  sulphate. 
A  corresponding  but  inverse  difference  was  also  apparent 
in  the  final  colour  of  the  lyes.  It  may  be  urged  that 
the  time  of  boiling  in  practice  is  much  longer.  This  is, 
of  .ourse.  true,  but  the  circulation  in  a  laboratory 
experiment  >-  so  complete  that  45  minutes  corresponds 
to  a  much  longer  time  under  working  conditions,  where 
large  masses  of  goods  are  to  be  penetrated.  Naturally 
as  the  time  of  boiling  increases  the  results  become 
divergent,  but  one  may  fairly  say  that,  in  the  absence 
of  neutral  salts,  the  time  necessary  for  a  complete  boil 
is  considerably  shortened. 

r    Experiments    an-    in    progress    to    determine    the    effect 
of  these  neutral  salts  upon  the  rate  of  saponification  of 
fat   and   the  hydrolysis  of  albuminoids,  but    at 
sufficiently  advanced  for  inclusion  in  this  paper. 


Heeling  held  at  L<t<l<  On    Monday,  December  13th.   1909. 


PROF    W.    M.    GARDNER    IK    THE    CHA1B. 


THE  SYNTHESIS  OF  A  GLAZE.  GLASS,  OR  OTHER 
COMPLEX  SILICATE. 

Part  I.     Thk  interaction  of  Lime  and  Silica  (see  tins 

Journal.    Jan.    31,    1910,    pp.    69— 74). 
The  following  curve  and  diagram  wire  omitted  from  the 
above  paper,  pagi  -  71  and  7l'.  respectively  : — 


Apparatus  used  for  decomposing  calcium  dnlph'ite. 
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Continuous  curve  represents  silica  from  mixing  CaCOs  +  Si02. 
Dotted  curve  represents  sili  a  from  mixing  CaS04  +  Si02 
"A"  =  Temp.  of  decomposition  of  CaS04  +  .SiO« 
"B"  =  Temp.  of  decomposition  of  CaS04. 


Meeting  held  at  Leeds,  on  Monday,  January  11th,  1910. 


'       I  .     \V.    M.    GARDNER    IN    THE    CHAIR. 


THE  SYNTHESIS  OF  A  GLAZE.  GLASS.  OR  OTHER 
COMPLEX    SILICATE. 

Part    II.    Interaction    of    Lime    with    Silica    and 
with   Alumina. 

BY  JOHN   W.    CcjBB.    B.SC. 

In  a  paper  read  at  the  last  meeting  of  this  section  (this 
Journal,  1910.  pp.  69 — 74),  I  described  and  discussed  a 
method  of  synthesising&  complex  silicate. 
Na2U.CaO.Al2O3.10SiO2> 
and  gave  the  results  obtained  from  a  mixture  of  lime 
and  silica,  when  thev  were  present  in  the  simplest  ratio  of 
CaO  to  SiO,. 
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Thr   behaviour  ol  Uue-iilioa   mixtures  in   which   the 

proport ol    the   constituents  admitted   of  the   tra 

tin nmi urn  of  (In  whole  moss  into  a  deoidedly  basic  or  acid 
i'.  remained  lor  investigation. 

Kfltci  of  more  tit  I      aoid  mixtures,  OaSO<     SSiOg, 

and  i  •'•  i',  SSiOj,  wen  tried  first  ;  they  contained  lime 
and  rilioa  in  a  ratio  commonly  existing  between  the 
definitely  basii  an. I  ai  id  oxides  in  glazes  and  glass.     Baoh 


The  meaning  of  each  beading  in  these  and  sulnv 

tables  was  given  fully  in  tin    previous  paper. 

At  the  sunn-  time  an  experiment  with  another  object  was 
made.  \  portion  ol  each  mixing  was  heated  in  another 
oruoible,  and  alter  the  Bret  heating,  ws  i(  ed  gently 
100  ti>  the  inch,  and  remixed,  ■•  :!"  grain  wen  n"1 
broken  up,  but  were  given  fresh  | i    ol  contact,     The 


tags  Composition:— 


TABLE  ill  i, 

and  Silica. 
CaCO,+8810|  Ireml 

Ca03SiO.  I  CaO 
contains    ifflOt= 


28'7  per  cent. 
:76'3  per  Cent. 


Where         Time 
Seated.       (lira.) 


Works 

hnmaoe.         24 
18 

72 


Temp. 
•C. 


Quickly  sol. 
CaO     SiO, 


Slowly  sol 

CaO     BIO,     (JatC0       CaO 


310 
sol.  Ill 


Total  sol. 


—  Cnsol. 


SHI.. 


CaO 
SiO, 


Appearance. 


1150 
1160 


5-7 


2-1 

2-1 

16-5 

1-8 

16-8 

in; 
0-9 
0-8 


12-2 

is  I 
t8-8 


16-9 

21-5 

21  i 

18-4 

62-5       —       sliglitb  cohi 
56-4        1-1 
69-2        II 


u  hare 
Heated. 


I  line 
(lira.) 


Works 
furnace. 


•J  4 

4S 
72 


Telnp. 

'( . 


11. -.11 

11  SI! 
11511 


Quickly  sol. 

CaO      SiO, 


TABLE  UIb. 

Lime  and  silica. 

CaCO,  +  3SIO,  (not  remixed). 


Slowly  sol.         Total  sol.  Sin.. 

sol.   in 

CaO     SiO,      (ao     SiO,     Na  '  0 


[nsol. 


12-S 
9  0 
5  -9 


2-1 
1-3 
2-1 


9-6 

14-8 
15-8 


0-6 
0-7 
0-4 


IS -9 
16-3 
l«-4 


22:t 
217 


18-6 
18-3 

18-9 


I  ;,ll 

SIO, 


1-3 
1-4 
1-1 


\  I  piar; , 


slightly  coherent 


Not.'*. 


TABLE  IIIc. 
I.i in,  and  Silica. 


CaS04  +  3SiO»  (remixed), 
contains      (  Sl02  =  57-0  per  cent. 


contains 


■2:!  7:i  per  cent. 
lSiO,=  76-27  per  cent. 


Where 

Time 

Temp.      Ouickly  sol. 

Slowly  sol. 

Si(i.;          Total  sol. 

[nsol.  ',:'"    Appearance. 
SiO, 

Heated 

Outs.) 

•C.       CaO.I  SiO,J  SO,. 

CaO.I  SiO...  SO,. 

rlasCO,. 

CaO.  SiO,.|  SO,. 

Works 

1 

furnace. 

24 

1050     19-8      3-8 

]  '-" 

2-1         -        - 

4-3       21-3 

8-1      13-2 

1-7     Sit.  coherent 

In  this  one  instauce 

the   first    heating 

was   at    a   rather 

lower        tempera- 

1. 

48 

1150 

18-G       6-8 

.-.•11 

3-7       0-4       0-6 

8-5          22-': 

15-7        5-6 

1-2 

ture. 

.. 

72 

1160 

16-0       9-0 

2-3 

6-6      I'-* 

11-1          22-6 

20-8       2-3 

1-1 

M 

1150      18-1      15-7 

0-5 

4-S       11-7 

5-7          22-6 

221         — 

1-1 

TABLE  IIIi.. 

Lime  and  Silica. 

CaS04  +  3SiO,  (not  remixed). 


w  here     Time    Temp.      Quickie  -  ,1 
Heated,    (hi 


Slowly  sol. 


Mil, 


Total  sol. 


CaO    SiO..  -11  .    1  an    SiO,.,  SO,.    Na,CO,.  CaO.  SiO..  so,. 

I 


I  '■!(  I 

tasol.  Appearance. 

Sll  I 


v,  orks 
furnace. 


24 
48 

72 


1160  19.0  0-2 
1150  —  11-2 
1150     15-6     11-3 


0-7 
(1.7 
0-6 


9-20        — 
7.9        2'.. 11 


14-5 
20-9 
19-8       1 


9-1 


1-2 
1-2 


sit.  'olu'rent 


mixing  was  heated  in  a  works  furnace.  The  temperature 
w.1*  raised  dowly  to  110u  C,  and  there  maintained  for 
about  24  hours,  about  144  hours  in  all.  After  cooling 
in  the  furnace,  a  portion  of  the  mixture  was  removed, 

and  the  rest   put   back  for  another  heating.     The  pr 

was  repeated  until  the  analytical  results  showed  interaction 
ot  have  reached  its  limit.     The  results  are  gi.cn  above. 


remixed  portion  was  heated  and  mixed  again  as  before, 
to  the  limit  of  interaction. 

In  further  explanation  of  the  way  in  which  Table  111 
was  constructed  the  following  figures  an-  given.  From  the 
CaS044-3Si02  after  twice  heating  and  remixing,  a  portion 
was  taken  for  analysis.  Two  Beparate  1  gram.  lots. 
A  and  B.  were  extracted  with  normal  hydrochloric  acid 
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for  an  hour  ;   this  extract  contained  the  "  quickly  soluble  " 
lime,  silica,  and  sulphuric  oxide,  as  follows  : — 


Quickly 
soluble. 

CaSO.  +  SSiO,  [A] 

C»so.  +  3Si02  IB] 

SO  j 

I>er  e-ent. 
18-8 
S-8 

per  cent. 

18-g 

7(1 

Tin-  residue  was  extracted  with  normal  acid  tor  five 
days  with  occasional  shaking,  and  the  extract  taken  us 
containing  the  "  slowly  soluble  "  lime,  silica  and  sulphuric 
oxide  thus  : — 


Slowly 
soluble. 


CaS04  +  3Si02  [A]        CaSO4  +  3Si02  [B] 


The  residue  from  the  long  extraction  was  then  treated 
with  100  c.c.  hot  5  per  cent,  solution  of  sodium  carbonate 
for  15  minutes,  and  the  silica  so  dissolved  determined 
with  the  following  result  : — 


-.luble 
in  Na.COj 


CaS04  +  3SiO.  [A]  (a-SO, +  3Si02  [B] 


Si02  = 


I 


8-5 


8-6 


A  further  extraction  with  5  per  cent,  sodium  carbonate 
solution  for  15  minutes  gave  only  a  slight  trace  of  silica 
in  each  case.  Totalling  the  silica  lime  and  sulphuric- 
oxide  dissolved  gave  : — 


Total  soluble. 

CaS04  +  3SiO  .  [A]         CaS04  +  3SiO  2  [B] 

CaO 
Si02 
SO, 

15-7 

22-3 

5-6 

16-0 

22-5 

5-8 

50j  was  5-6 

equivalent  lo =  3.9  CaO. 

80 
CaO  combined  with  SiO.  =  22-3—3-9  =  is  4 

A  similar  calculation 
gave  : — 
Therefore  in  CaO     18-1  15-7        CaO 

molecular  composition = ,    =   1.04 

SiO.      5*      '      60  s,„. 


Therefore 


CaO 
SiO. 


=   146. 


In  such  a  case  either  A  or  B  could  be  taken  into  Table  III ; 
A  was  actually  used.  Duplicate  analyses  of  this  kind' 
were  employed  throughout. 

Us  of  prolonged  heatings  with  excess  silica. — Exam- 
ination of  Table  III  led  to  the  conclusion  that  oven  with 
an  excess  of  silica  and  prolonged   heating,   lime  did   not 


combine  with  moie  silica  than  that  of  CaO.SiOo.  The 
lime:  silica  ratio  obtained  was  the  same  as  with  the  mixing 
CaS04  +  Si02  containing  less  silica,  viz.  11  CaO.Si02. 
Any  trace  of  reduction  would  give  the  slightly  higher 
CaO  figure,  as  woidd  also  any  imperfection  in  the  extrac- 
tion of  silica. 

The  formation  i>f  a  mure  basic-  silicate  than  CaO.SiOo  is 
indicated  as  the  first  step  in  the  interaction;  in  time 
this  passes  over  into  CaO.SiO.,.  but  after  that  takes  up 
no  more  silica  even  on  prolonged  heating.  The  lime  : 
silica  ratio  travels  from  IT  to  1-1  and  remains  there. 

The  results  of  the  sulphate  mixings  were  confirmed 
by  the  carbonate  mixings.  Assuming  that  in  the  presence 
of  so  much  silica  tor  so  long  a  time,  the  whole  of  the  lime 
had  gone  into  combination,  the  ratio  CaO  to  Si02  became 
calculable,  and  it  was  entered  in  Tables  IIJa  and  Mb 
under  the  heading  Ca0/Si02.  Since  practically  all  the 
lime  in  the  sulphate  mixings  went  into  combination  the 
assumption  seems  quite  justifiable.  The  ratios  were 
1-3,  1-4.  11.  11.  11.  11.  in  each  case  1-1  for  the  final  bum. 
The  fact  that  a  ratio  of  1-1  having  been  obtained,  further 
heating  did  not  in  any  case  lower  it,  was  also  taken  as 
indicating  that  the  formula  Ca0.SiO2  did  not  represent 
such  a  mixture  as  2T'aO. Si 0t+{ hypothetical)  Ca0.2SiG2  ; 
as  in  that  case  further  heating  would  presumably  have 
altered  the  proportions  of  2CaO.Si02  and  Ca0.2Si02.  and 
consequently  the  lime  silica  ratio ;  what  was  clearly  indicated 
was  the  ultimate  formation  of  the  single  compound 
CaO.Si02. 

Effect  of  the  re-mixing. — Another  conclusion  from  the 
experiments  summarised  in  Table  III  is  that  the  remixing, 
made  to  give  fresh  points  of  contact  to  the  particles, 
was  of  no  effect  in  increasing  the  extent  of  interaction. 
In  the  case  of  the  carbonate  mixings  there  was  no  trial 
of  the  issue,  because  interaction  was  practically  complete 
at  the  end  of  the  first  burn,  but  comparing  Tables  IIIc 
and  Mtj,  no  increase  in  the  rate  of  interaction  between 
silica  and  calcium  sulphate  could  be  traced  to  the  remixing, 
although  the  conversion  of  sulphate  into  silicate  was  not 
complete,  even  at  the  end  of  the  third  burn.  No  insoluble 
silicate  was  formed. 

Another  interesting  point  was  raised  by  the  appearance 
of  most  of  the  soluble  silica,  in  the  form  soluble  in  sodium 
carbonate,  not  extracted  by  normal  hydrochloric  acid, 
and  anew  feature  of  the  results  collected  for  CaS04+3Si02 
was  the  appearance  of  "  slowly  soluble  "  matter.  This 
may  bo  intrinsically  rather  less  soluble,  but  the  result 
is  much  more  probably  a  time  effect,  a  slow  mutual  diffusion 
of  soluble  and  insoluble  solids  during  heating  resulting 
in  a  slower  extraction  of  the  soluble  matter  afterwards. 

Effect  of  more  lime. — The  next  step  was  the  examination 
of  basic  mixings  containing  more  lime.  The  basic  mixtures 
used  were  of  the  formulae,  3CaC03+Si02,  and  3CaSO„4- 
Si02.  3CaO.Si02  is  usually  regarded  as  an  essential 
constituent  in  Portland  cement. 

Mixings  were  made  up  from  calcium  sulphate  and  quartz 
sand,  heated,  remixed  (or  not  remixed  as  stated)  between 
burnings,  and  extracted  exactly  as  in  the  case  of  the  acid 
mixtures  previously  used.  The  results  are  given  in 
Table  IV. 


:;i  i.so. 
contains 


4  +  Si02      (CaO 
•tains         {fffo 


TABLE  IVa. 

Lime  and  Silica. 

3CaS04  +  Si02  (remixed).' 
=  35;9  per  cent.  3Ca0  +  Sj0j     r  CaQ  =  73,g  per  ^ 

a  =  12'8  contains        I  Si02  =  26-4  per  cent. 


Where 

Time 

Temp. 
°C. 

Quickly  Bol. 



Slowly  Sol.            SiO,.            Total  Sol. 

Insol. 

CaO. 

Appearance. 

Notes. 

Heated      iir- 

CaO.  Si02.  S03. 

JiO,    SO      Na,C0j 

CaO    SiO,.   S03. 

SiO.. 

W.,rks 
rmnaee 

24 

48 
72 

1150 

1160 

115(1 

::7-4 

37-7 
39-4 

2-9 

7-1 
6-7 

t:;-l 

36-0 
844 

2-8 

0-1 

0-2 

4-4            1-2       411-2 

—       trace     42-a 

7-2            0-3       4:i-:: 

4-2 

7-2 

7-2 

41-.".       8-1        1-8     Very     much 
shrunk    and 
sit.  hardened. 

4  2-7        7-2        1-9  |  No  further 
1  chance . 

114       84       2-1     No     further 
chancre. 

/ 
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1  UJLE   IVb. 

Lime  and  Silica. 

3ru.su,  i  Bli  >■  (not  n  mixed) 

Tlnie 

<hr. 

Ft  mp 

l 

Quickly  sol. 

Blowly  aol 

Mil. 

Sol.  iii 
.v,  i  0| 

Total  aol. 

i  .,i  1 
liiml.-     -      A]<|iiurancr. 

j  8IO,.| 

\lr  ,!,  d 

I'aO.  SIO..I  SO,. 

i  i0    *iO,. 

BO, 

CaO.i  8IO,.|  so,. 

\V.,rk- 
turnace 

24 

4s 
7! 

1150 
1160 

37-2       8-8     85-7 
St.]       ;..i> 

2-2      ii.  l 
4-7        0-2 

4-2       is 

3-2             14        411-4         4-7 
7-s            il.  :s        41-8        7-3 
4-3      (race       4:i-:t      7-7 

48-2 

«l-8  | 

8-7 

-    1 

i   - 
l-.M 

2-0 

mirliisiuns  drawn  from  Tabli'  IV  may  be  stated 
thus:  The  effect  of  prolonged  heating  at  a  temperature 
of  1160  C  was  the  formation  of  a  lime  silicate  with  a  ratio 
.■I  IS  to  2-1.  This  silicate  seemed  to  ho  formed 
on  the  firs!  heating  in  small  quantity  and  farther  heatings 
only  increased  toe  quantity  of  the  same  compound. 
There  was  no  indication  of  a  compound  containing  moro 
lime  than  tlint  of  "J-l  Cat). Sid.,  or  approximately 
ZCaO.SiO,  ;  the  lime  silica  ratio  did  not  alter  appreciably 
"ii  prolonging  the  heating,  and.  in  this  respect,  the  course 
of  Aareaction  differed  from  that  of  the  mixings  containing 
an  excess  ef  silica. 

The  remixing  between  heatings  was  again  of  no  effect 
in  increasing  tin-  rate  of  combination,  as  can  be  seen 
in  Table  1\  ;  the  figures  with  and  without  remixing  are 
throughout  in  as  close  agreement  as  the  nature  01  the 
experiment  allows.  [Since  the  amount  of  combination 
alter   the   first   heating   Has  small   (2-9  and     3-3  per  cent. 

soluble  silica),  the  effect  of  remixing  was  well  tested  by 

the  second  heating,  but  tho  soluble  silica  values  obtained 
were  7-»>  and  7-3  per  cent.,  showing  no  effect  from  remixing. 
It  was  pointed  out  iii  the  previous  paper  (this  Journal. 
1910,  page  73)  thai  tho  temperature  of  decomposition  of 
calcium  sulphate  by  silica  was  tho  same,  whatever  the 
proportions  of  the  constituents,  which  supported  the  view 
that  the  same  compound  was  formed  at  first  in  each  case  ; 
this  compound  seems  to  be  2CaO.SiO;.. 


in  tho  1080°  C.  sample  (2-8  per  cent.)  confirming  previous 
results,  since  the  calcium  sulphate  would  not  bo  decom- 
posed until  a  tomporature  above  1000°  C.  was  reached. 

3CaCO,+SiOt. — To  determine  the  extent  of  inter- 
action between  lime  and  silica  when  the  lime  was  not 
supplied  as  the  stablo  compound  C.iNU,.  but  as  free  lime, 
a  mixing  ws  made  of  the  formula  3('aC'034-SiO,.  The 
results  are  collected  in  Table  V. 

From  Table  V  it  was  evidont  that  the  interaction  had 
just  commenced  at  800°  C,  and  was  slow  up  to  1100°, 
where  9-2  soluble  silica  was  obtained  after  24  hours  heating. 
At  1250°  0.  the  action  was  rapid,  24  out  of  20  per  cent, 
silica  becoming  combined  iii  one  hour  :  at  that  temperature 
the  mixing  had  shrunk,  but  with  no  signs  of  vitrefaction. 
Comparing  with  Tablo  IV  it  would  seem  safe  to  conclude 
that  at.  1250° C  there  resulted  a  shrunken,  but  unviii 
mass,  consisting  of  2Ca().SiO.,.  mixed  with  silica.  Tho 
I  100°  C.  heating  fused,  but  that  was  taken  as  due  to  some 
fireclay  which  fell  into  it  accidentally. 

lOCaCOs+SiO*. — Further  experiment  was  made  with 
a  mixing  containing  a  large  excess  of  lime,  viz.  : — 
10  CaC03-f-Si02.  The  results  were  similar  to  the  preceding, 
at  1350°  C.  all  the  silica  was  in  soluble  combination. 

The  double  oxide  mixing  of  the  silicate  synthesis, 
CaO.+  \0SiO2. — The  next  experiment  dealt  with 
CaO  +  lOSiO,,  the  first  dual  oxide_mixing  in  the  silicate 


TABLE  V. 

3CaCO,  +  SI02. 


3CaCO,  +  SiO,       i  CaO --=46-7  percent, 
contains  lSIOt  =  18'7  percent. 


3CaO  +  SiO,       <  CaO  =  736  per  oent. 
contains  1  Si02  =  264  per  cent. 


Where 

Time 
(hrs.l 

Temp. 
°C. 

Quickly  aol. 

Slowlj 

■  sol. 

Total 

sol. 

Insol. 

— _ 

Notes. 

Heated, 

CaO.         SiO.. 

CaO. 

SiO,. 

CaO. 

SiO,.' 

Works 
furnace 

24 

Blank 
510" 

46-8 
47-0 

0-2     ; 

0*6                        unchanged 

Muffle 

Works 
furnace 
Injector 

furnace 

1 
24 

1 

800 
800 

1080 

1100 

0-6 
0-9 

4-1 

— 

65-8 

0-6 
0-9 

9-2 
9-1 

4-7 
4-1 
4-2J 

shrunk 

Duplicate  analysis. 
Some  CO,  left. 

Duplicate  analyses. 

.. 

1 

1100 

71-0              4-8 

— 

71-0 

4-8 

„ 

•  • 

1 

1250 

71-4            24-6 

0-1 

71-5 

24-6 

•• 

1 

1400 

60-1 

28-1 

0-2 

60-3 

28-1     i                    Fused,  fell  to 
powder  on 
cooling. 

diluted  with 
lire-clay. 

•  No  sodium  carbonate  extractions  for  silica  were  made  here  ;    they  would  have  probably  given  only  traces  of  silica.     Cf.  Table  IV". 


The  same  mixing  3CaS04-f  Si02  was  heated  at  lower 
temperatures,  at  500°  C.  for  24  hours,  then  at  800°  C.  for 
another  24  hours,  and  finally  at  1080°  C.  for  a  further  24 
hours.  At  500°,  the  mixing  was  unchanged  in  physical 
character,  at  800°  just  cohering,  and  at  1080°  shrunk 
and    hardening.     There   was   no   soluble   silica   excepting 


Synthesis,  and  therefore  the  mixing  of  most  direct  import- 
ance in  this  study.  Two  mixings  were  made  ;  in  the 
first  the  lime  was"  supplied  as  the  sulphate,  and  in  the 
second  as  carbonate.  The  experiments  wero  made  as 
before  and  the  results  are  collected  in  Tables  Via  and 
VIb. 
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TABLE  VIa. 

Lime  and  Silica. 


rlOSiO: 


CaO  +  I     - 

contains  '  310,  : 


per  cent. 
.'i  ."■  i>  r  cent. 


CaSO«+l»si()., 
oontnins 


I    0     7*6  i"  t  cent. 

g  [i  i     Bre  per  cent. 

S(i,  =  109  per  cent. 


Quick! 


Slowly  sol. 


When 


re,„, 


CaO 


SO       CaO    SIO      SO 


\  i«COi 


Total   sol. 


In-.- 1. 


ran.  sid,,.  SO,. 


i  aO. 

SMI, 


Appearance. 


Xotes. 


■ 


lion  :•-'. 

i2oo  7-8 

1250  ■-•» 

13(H)  B-< 

1350  6-0 


1-3 
5-8 

7-1 
8-3 


6-2 
1-5 


0-3       — 


0-3 
0-0 


1-0      — 


6-6 


9-0 

2-6 

<i-2 

s-l 

5-8 

1-5 

8-7 

7-4 

— 

8-4 

8-3 

— 

— 

8-2 

— 

1-3 
1-S 

1-1 


-it.  coherent 

-it.  hardened 
hardened 
no  fusion 


•Xot  finished. 


TABLE    VIb. 
Lime  and  Silica. 


CaO  +  lOSiO,     (CaO  =8  5  per'cent. 
contains  iSiO,=W5  per  cent. 


CaCO,  +  10SiOa 


CaCO,  +  lOSiO-    f CaO  =  8  0  percent. 
contains  i  S;02  =  857  per  cent. 


Quickly  sol. 

Slowly   sol. 

SiO 

Total  sol. 

CaO. 

Where 

Time 
(hrs.i 

Temp 

i  . 

Sol.  in 

CaO. 

Appearance. 

Notes. 

CaO.     SiO* 

CaO. 

SiO.. 

-HI,. 

SiO,. 

* 

Blank 

7-8          — 
7-8         0-1 

— 

_ 

z 

7-8 
7-8 

0^7 

Duplicated. 

Works 

— 



fdrnace 

24 

490 

7-9 

0-1 





• 

7-9 

0-1 

unchanged 

Mulllf 

1 

800 

8-2 

0-8 

— 

— 

* 

8-2 

0-8 

W  ■  ifeS 

— 



furnace 

24 

800 

8-1 

2-5 





• 

8-1 

2-5 

Injector 

1 

1100 

2-4 

— 



• 

2-4 

u  aria 

furnace 

24 

1100 

0-5 





• 



0-5 

Injector 

1 

1250 

8-1 
8-0 

6-3 
6-5 

— 

* 

8-1 

8-0 

6-3 
6-5 

]  Duplicated. 

tt 

1 

1400 

5-2 

0-8 

• 

- 

6-0 

hardened, sugary 

Injector 

1 

1100 

6-0 

1-4 

2-2 

3-9 

8-2 

5.3 

unchanged. 

1 

1200 

6-6 

3-8 

2-0 

— 

2-4 

8-6 

6-2 

„ 

1 

1250 

8-1 

7-1 

— 

— 

0-4 

8-1 

7-5 

1 

1300 

7-6 

6-7 

trace 

— 

0-5 

7-6 

7-2 

sit.  hardened 

** 

1 

1350 

5-2 

0-3 

1-5   t 

0-1 

7-3 

7-7 

hardened 

•Silica  soluble  in  sodium  carbonate  solution  not  determined. 
tXot  finished. 


In  the  first  part  of  Table  VIb  the  silica  soluble  in 
sodium  carbonate  solution  was  not  determined  when  the 
mixings  were  extracted  :  the  silica  came  out  satisfactorily 
up  to  1250°  C.  in  the  one  hour  heatings  but  at  1400°  C, 
only  0-2  per  cent,  was  shown;  with  24  hours'  heatings 
the  diminution  in  soluble  silica  appeared  at  1100°  C. 
These  results  suggested  the  necessity  for  extracting  with 
sodium  carbonate  to  obtain  the  silica  resulting  from  the 
decomposition  of  silicates  ;  it  was  impossible  to  suspect 
insolnble  silicates  since  practically  all  the  lime  was  soluble. 
Accordingly,  the  extraction  of  the  heatings  for  15  minutes 
with  5  per  cent,  sodium  carbonate  solution,  hot,  was 
instituted. 

The  second  part  of  Table  VIb.  shows  the  results  so 
obtained.  They  indicated  that  inter-action  commenced 
very  slowly  at  about  800'-  I '..at  HOO'C.  was  well  advanced 
(5-3  per  cent,  soluble  silica),  and  that  at  1250°  C,  heated  for 
one  hour,  the  limit  was  reached  with  7-5  per  cent,  of  soluble 
silica.  There  was  no  increase  on  this  amount  of  silica 
taken  into  combination,  and  the  CaO  :  SiO,  ratio  at  that 
limit  wae  1-15  and  1-13  at  1250°  C.  and  1300°  C.  Tho 
formation  of  the  compound,  CaO. SiO,.  was  again  indicated ; 
no  silica  beyond  that  necessary  to  form  CaO.SiO,  was 
taken  into  combination.  With  the  carbonate  mixing 
(Table  VIa)  the  highest  lime  :  silica  ratio  obtained  at 
1100°  C.  was  1-3,  and  the  final  ratio  at  1300°  C,  14.     There 


was  no  fusion  in  either  the  sulphate  or  carbonate  mixings  ; 
the  interaction  was  all  but  complete  at  1250°  C.  in  each  case 
when  the  mixing  was  only  a  little  hardened. 

Summary  for  lime-silica  mixings. — The  results  obtained 
so  far  seem  to  justify  the  following  summary  of  the  inter- 
action of  lime  and  silica,  under  the  conditions  of  experi- 
ment. Interaction  commences  about  800°  C.  ;  whatever 
the  proportion  of  lime  and  silica,  it  is  probable  that 
2CaO-SiO,  is  first  formed.  On  raising  the  temperature, 
the  interaction  is  not  always  the  same.  In  such  a  mixture 
as  3CaO+Si02  the  compound  2C'aO.Si02  persists.  With 
CaO-f  Si02  the  compound  ultimately  formed  is  CaO.SiO, 
throughout  the  mass.  With  larger  quantities  of  silica,  as 
are  present  in  CaO+3Si02  and  CaO  +  10SiO2  the  same 
compound,  CaO.Si02,  is  formed,  the  more  basic  silicate, 
disappearing  as  the  temperatures  rises,  is  formed,  No 
silicate  of  lime  is  produced,  which  contains  more  lime  than 
2CaO.Si02.  or  more  silica  than  CaO.Si02,  and  no  insoluble 
silicate  is  formed.  With  large  excess  of  silica,  and  higher 
temperatures,  some  combined  lime  and  silica  become 
slowly  soluble,  and  this  may  be  taken  to  indicate 
solid  solution  in  surrounding  silica.  The  inter-action  of 
lime  and  silica  takes  place  without  fusion,  and  far  below 
the  melting  point  of  lime,  silica,  or  the  eutcctic  mixture. 
Curve  II.  presents  in  graphic  form  some  of  the  principal 
results  obtained  from   the  lime-silica  mixings  ;    the  per- 
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i^.-i  .it  soluble  silica  are  plotted  vertically  and  the 
temperatures   horizontally. 

Cunvc   il    - 

TllE    lNTf.RM.TION  Of  UrlC   AND  61U&A  . 


M 

/ 
/ 
/     1 

/      1 

M 

f) 

1 

'J 

M 

1 

1  / 

Ui 

«■  ■■ 



4 

700         aco  900         moo         noo         doc        tsoo        noa 

TcMPCRMURC    X 

SDica  from  mixing  CaO  +  Si02 

Ditto  3CaO  +  Si03 

Ditto  CaO  +  lOSiOj 

LIMK    AMI    ALUMINA. 

Double  oxide  mixing;  CaO+AltOa — In  the  silicate 
-vnthesis  the  double  oxide  mixing  was  CaO-j-Ala03,  and 
this  ratio  of  lime  to  alumina  was  tried  first.  As  in  the 
silica  mixings  the  lime  was  supplied  as  carbonate,  to 
trace  the  temperature  and  extent  of  inter-action,  and  as 
sulphate  to  facilitate  calculation  of  tho  chemical  formula' 


oi  anj  mds  foi  mod.     Xht  react bel  •••■■  en  alui 

and  ■  all  inn     nlphate   I    i!       imflai    to  that 

between    silica   ami- caloinm    sulphate,    becav  e    alnmina 
dues   itself   combine    with     ulphurii    oxide    to   form   an 

ilnmininm  mlphaiA,  and  there  ISthepo    libilitj  tOCOIl  idel 
of  lime,  sulphuric  oxide,  and  alnmina  coexisting  in  amoleonle 

in  which  the  alumina  does  nut   rcjilaee  sulphuria  0 

...ratlin  of  dteomj  I  aluminium  auiphate. 

Experiments  were  therefore  made  to  determine  tie  - 
of  temperature  through  whioh  alumina  and  sulphuric 
oxide  remained  in  stable  combination.  The  dissociation 
of  aluminium  sulphate  was  studied  by  passing  dry  air  over 
the  sulphate  heated  in  a  porcelain  tune  m  the  same  manner 
as  described  in  the  pic\ii,us  paper  (this  Journal,  I'.llu, 
piiU'i'  7*2).  Tracos  of  acid  sulphur  vapours  came  11IT  at 
iiiiii  icjii  c,  decolourising  of  the  para-nitro  phenol  being 
then  very  slow,  and  decided  l1  720"  ('.      Saturation 

with  water  vapour  at  15"  C.  did  not  affect  this  tempera)  ore, 
hut  saturation  at  00°  ('.*  lowered  it  to  530— .540  C  .      Dry 
hydrogen  gave  results  from  270"  (very  faint)  in  Xld    ' 
(stronger). 

Estimation  of  the  loss  of  sulphuric  oxido,  by  weighing 
after  heating  in  porcelain  crucibles,  as  described  for 
calcium  sulphate  (loc.  at.),  confirmed  720°  C.  as  tho  lowest 
temperature  of  appreciable  loss,  and  showed  the  decom- 
position neatly  complete  at  800°  C. 

It  was  assumed,  therefore,  that  calculations  of  tho 
CaO/Al203  ratio  might  be  made  with  some  confidence  at 
the  temperatures  1100 — 1300"  C.  which  were  used. 

CaSOt  +  .U  .(>,.-  The  temperature  at  which  this  mixture 
tirst  evolved  acid  sulphur  gases  was  determined.  Tho 
ligures  obtained  were  :  —with  dry  air,  1120°,  1130°,  1120°, 
1120°  C. :  and  with  moist  air  (saturated  at  25°  C),  1080°, 
1100°,  1120°,  1125°,  1120°,  1120°  C.  Tho  interaction 
I ict  sreen  calcium  sulphate  and  alumina  was  therefore  taken 
as  beginning  at  1120 — 1125°  C.  ;  the  presence  of  alumina 
lowered  tho  temperature  of  decomposition  of  calcium 
sulphate  by  1225  minus  1 120,  i.e.,  105°  C.  The  presence  of 
silica  had  been  found  to  lower  the  decomposition  tempera- 
ture by  220°  C.  The  difference  between  the  two  numbers 
was  expected  from  tho  more  decidedly  acidic  naturo  of  silica. 

The  mixtures,  CaC03-f  A1203  and  CaS04-t-Al203,  were 
heated,  and  extracted,  and  the  results  aro  collected  below 
in  Tables  VIIa  and   VIIb. 


•  Air  saturated  at  60* 
by  volume. 


C.  contains  19'6  per  cent,  water  vapour 


TABLE  VIIa. 

Lime  and  Alumina. 
CaC0j+Al30j 
CaO+AljO,  (CaO=36-4  per  cent.                      I  at  u, +  Al2o34CaO=27-7  per  cent. 
contains     'tAl2Q3  =  64-6  per  cent. contains        ~iAl2O3  =  50'5  per  cent. 


When 
Heated. 


Time 


Quickly  sol. 


Slowly  sol. 


Total  sol. 


Temp.        CaO.        A1.03.        I'aO.     I   AljOs 


Muffle 
furnace 
Works 
furnace 


lila  nk 


24 


„ 

8 

„ 

8 

Hume 
Works 

iurnaoe 
Injector 

1 
24 

1 

Works 

16 

furnace 
injector  l 

Works  M 

furnace 


Injector 

Work's 
furnace 

Injector 


1 

1 
24 


500 

500 

660 

660 

800 
850 

900 

900 

1100 
1100 


1100 
1100 
1150 


1250 
1300 


27-5 


27-7 

27-5 

27-5 

27-3 

33-0 
35-0 


28-4 
12-8 


0-3 

0-2 

0-3 

0-4 

0-0 
0-O 

5-8 

4-1 

26-7 
21-6 


28-6 
23-4 


32-1 
18-2 


6-9 
23-0 


9-9 


17-8 
40-8 


Cat).        AI.O,. 


llc-,,1. 


Appearance, 


Notes. 


35-3 

35-8 


uncle; 


29-1 
41-5 


42-2 
33-3 

4l-i 


499 


31-R 
18-9 


5-2 


sit.  shrinking 


unchanged 


No  further  ext 

was  made  in  this  and 
other  cases  where 
the  slowly  soluble 
columns  are  left* 

blank. 


First    sign    of    inter- 


SOj,    3-59   per   cent., 
d    from    fur- 
nace gases. 


sit.  coherent 

hardened,  not 
fused. 


Contained  12-4  per 
cent.  SO>  absorbed 
from  furnace  gases. 

Analyses  duplicated 
throughout. 

Analyses  duplicated 
throughout.    
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From  Table  VIIa.  it  was  deduced  that  interaction 
commenced  bctw.rn  S'iH  C.  and  900  C.  ;  the  absence  of 
interaction  at  B00°  C  distinguished  alumina  from  silica. 
At  1100  C  ■  large  proportion  of  the  alumina  had  become 
soluble,  and  at  1300"  C.  590  out  of  a  total  64-6  percent.  ; 
the  insoluble  matter  remaining  w  as  ,V2  percent.,  all  alumina ; 
it  was  taken  as  established  thai  nearly  all  the  alumina 
at  1300'  C  in  one  hour  had  pone  into  combination  with 
lime  as  a  non-resistant  ahuninate  ;  that  no  resistant  or 
insoluble  ahiminate  was  formed  was  evident  from  the 
recovery  of  all  the  lime  in  the  soluble  form  and  was 
confirmed  by  the  agreement  in  quantity  between  the  total 
insoluble  matter  present  (5-2  per  cent.)  and  the  difference 
■tal  and  soluble  alumina  (5-6  percent.).  The  continuous 
fall  in  the  amount  of  total  insoluble  matter  (alumina)  as  the 

temperature  rose  was  ootioeable  in    this    Ci  a "    and 

offered  a  contrast  to  results  obtained  later  with  a  large 
excess  of  alumina.  Another  noticeable  feature  was  that 
although  the  conversion  of  alumina  into  ahiminate  had 
90  far.  nothing  like  fusion  had  occurred. 

Boudonard  found  1400°  C.  to  be  tie  (pyramid)  fusing  point 
of  the  eutectic  mixture  of  lime  and  alumina. 

It  was  also  plain  from  Table  VIIa.  that  lime  was  capable 
of  combining  with  at  least  that  quantity  of  alumina 
corres|iondincr  with  the  composition,  Ca0=35-4  per  cent.. 
Al.,1  >,-  =  .". l-o pej  cent.,  approximately  Cat  I.A1203.  Assuming 
alfthe  linn-  a*  i:!iki  C.  to  have  been  i  ombined,  which  is  very 
probable,    since    nearly    all    the    calcium    sulphate    in    the 


sulphate  mixing  was  decomposed  {vide  Table  VIIb),  at 
that  temperature  the  CaO  :  A1203  ratio  was  11,  approxi- 
mately CaO.AUOj.  Owing,  presumably,  to  the  weakness 
of  alumina  as  an  acid  oxide,  the  long-period  heatings 
contained  sulphuric  oxide,  which  had  entered  the  mixing 
during  heating,  absorbed  from  the  furnace  gases. 

From  Table  VIIb.  it  was  evident  that  the  interaction  at 
1150 — 1200c  C.  was  small;  previous  experiment  had 
shown  the  inter-action  between  calcium  sulphate  and 
alumina  to  commence  at  1120 — 1125°  C.  This  tempera- 
ture is  higher  than  that  of  commencing  inter-action  for 
CaC03  + A1203  just  as  the  temperature  of  commencing 
inter-action  for  CaS()J4-Si02  is  higher  than  that  for 
CaC03  — SiOo,  andforthe  same  reason,  viz.  :■ — that  the  force 
leading  to  inter-action  is  differential  instead  of  simple. 
At  1250°  C.  the  decomposition  of  the  sulphate  and  forma- 
tion of  soluble  ahiminate  was  well  advanced,  and  at  1300°  C. 
had  left  only  four  per  cent,  of  soluble  matter.  Calculation 
of  the  molecular  lime  :  alumina  ratio,  made  in  the  same 
way  as  before  described,  gave  at  1250°  C.  0-84  and  at 
1300°  C.  0-95.  The  conclusion  was  drawn  that  the  heated 
mass  had  been  nearly  all  converted  into  a  soluble  aluminate 
of  the  formula  Ca0.Al203.  No  insoluble  compound  was 
formed  at  any  stage  of  the  heating,  and  there  was  no 
fusion.  It  is  interesting  to  note  that  the  molecular  ratios 
of  lime  to  alumina  calculated  from  the  slowlv  soluble 
portions  alone  were  at  1250°  C.  0-83  and  for  1300°  C,  0-92, 
nearlv  the  same  as  when  calculated  from  the  total  soluble. 


TABLE  YIIb. 

Li  mi  a  nd  Alumina. 


CaO  +  Al203   r  OaO  =  35-4  per  cut. 
contains      I  Al203  =  64-G  per  cent. 


CaSO«+AljOi 


fi.sn  j.  «i  n    !  CaO  =  23'5  per  cent. 


Where 

Time     Temp, 
(hrs.)          I  . 

Quickly  sol. 

Slowl}    -  1 .                Total  sol. 

CaO 

Heated . 

CaO 

UjOi    BOj 

1-1      32-6 

2-1      28-5 

5-7     220 

13-1        2-5 

0-8 

3-3 

9-2 

25-1 

A120,    SO,     CaO 

A1.03 

S03 

Insol.  AljOj. 

Appearance                      Notes. 

Injector 

1            1150 
1           1200 
1           1250 
1           1300 

23-1 
20-S 

8-9 

2-5       0-5     23-9 

3-7       2-6     23-8 

15-9       2-8     27-3 

41-1        6-3     34-0 

3-6 

5-8 

21-6 

53-6 

33-1 

31-1 
24-8 

8-8 

0-84 
3-6     0-95 

unchanged 
sit.  hardened 

'    Analyses  duplicated 
throughout. 

TABLE  VIIIa. 
Lime  and  Alumina. 


CaO  +  10Al2O3f  CaO  =  52  percent, 
contains       1  Al203  =  94-8  per  cei 


CaCOj  +  lOAl.Oa 


CaCOs  +  10AljOjf  CaO  =  50  per  cent. 
8  per  cent.  contains        tAl203  =  91'9  per  cent. 


Quicklv  sol. 

Slowly  sol. 

Total  sol. 

CaO 

Where 

Time 

Uirs.1 

Temp. 

i  • 

Insol. 

Appearance. 

Notes. 

Heated. 

Al2Oj 

i  ao 

A1203 

CaO 

A1203 

CaO 

A120, 

bla 

nk 

51 

0-1 

Muffle 

500 

5-1 

ii-l 

unchanged 

Works 

24 

500 

5-2 

0-0 

furnace 

Muffle 

660 

5-3 

0-2 

W  irks 

24 

660 

5-3 

0-2 

furnace 

Muffle 

800 

5-3 

0-0 

— 

— 

5-3 

0-0 

94-7 

800 

5-1 

0-1 

— 

— 

5-1 

0-1 

Work- 

24 

850 

5-2 

0-0 

— 

— 

5-2 

0-0 

furnace 

Muffl- 

900 

5-3 

5-0 

16 

900 

5-3 

4-8 

— 

— 

5-3 

4-8 

89-9 

}  First  signs  of  inter-action. 

Injector 

1100 

27 

3-6 

Works 

24 

1100 

4-0 

5-1 

furnace 

Injector 

1100 

4-3 

5-6 

0-5 

2-7 

4-8 

8-3 

86-9 

10 

Works 

48 

1100 

3-4 

4-6 

1-2 

3-7 

4-6 

8-3 

87-1 

1-0 

[    Lime  becomin    insoluble. 

furnace 

Injector 

1150 
1200 

0-5 
0-3 

1-5 
0-8 

3-0 
1-8 

11-4 
6-6 

3-5 
21 

12-8 
7-4 

83-7 
90-5 

V 

„ 

Minimum  of  insoluble  reached. 

1 

1200 

trace 

0-5 

2-1 

8-1 

21 

8-6 

89-3 

J  Duplicate  analyses. 
(Duplicate  analyses. 

' 

1250 

0-4 

0-8 

2-6 

9-8 

3-0 

10-6 

86-4 

i+o 

1 

1250 

trace 

0-6 

2-8 

10-4 

2-8 

11-0 

86-2 

jh 

1 

1  too 

0-3 

0-8 

1-6 

5-5 

1-9 

6-3 

91-8 

A 

1400 

0-1 

0-2 

2-2 

8-3 

2-3 

8-6 

89-1 

3*0 

alt.  hardened 

, 

1 

1400 

Ira" 

u-2 

2-4 

x-9 

2-4 

9-1 

88-5 

-fr 
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Oomparins  , 

they   were  aliki    in   in. nj    tin    couipl  to  i  ombination 

of    i  i  A 

ii. I  in  tlii'  <liiw< 
wit li  the  ml  ,.  tienlly  all  the  soluble  limi 

Table  I.);  with  llie alumina  mixing 

an  the  li  mpcratui and  more  tin 

'    was  found,   in   increasing   quantity,  as 
ble. 

.do   up, 

i  be  formula 
rabli      \  III 
obtained   with  tin  te   mixings. 

1 10 in  Table  Villa  it  appeared  thai  interaction  between 
lime  and  alumina  commenced  bet  weon  850  i '.  and  900°  C. 
with  tho  formation  of  soluble  aluminate.     At   1100°  C. 


Mim     i      v .  alumina 

that    the  compound 
i  iO.2AI.Oj    was    di  compo 

oohlono  mid,   m. in'  slow  1 
lime    ili  ati 

Another   Bel    ..t     lim.  alumina 
from  "  inati.T.    Those  ratios,  from 

1160  onnrminff 

1 1..     foi  ■  ■    i  i.l'AIj  >..  ■  Inble " 

of 
mass 
i  i  ii.  tip  to  1300    i '..  and 

slightly  hardened  at   the  highest   temperature  tried, 
1400°  C. 

Table    Villa.    bIictwb    the    rcsultB    obtained    with     the 
sulphate  mixings  : — 


TABLE  VHIb. 
[ltd  Alumina. 


<>4  +  10Al,O, 
CaO+lOAl-Oa         [CaO=5'2  per  oent.  CaS(i4  +  10SiO. 

contains  IA1,0,  =  948  per  cm. 


f  CaO  =  48  percent. 

10,  =  88'2  pel 
I  SO,  =  6'9  per  cent. 


Quickly  9ol. 

Slowly  sol.                         i  sol. 

Insol.      Appearance. 

Remarks. 

Heat.-d     (hrs.l    0'  C. 

CaO. 

Al.O,      SO, 

CaO. 

A1,0, 

SO,      CaO 

AUO, 

SO, 

mjector       l       1160 

1        1200 
1        1 280 
1         1300 

2-8 
1-7 
1-8 
0-9 

4-0 
2-2 

trace 

trace    trace 

trace 

trace 
0-6 

„., 

trace 
0-5 
1-2 
0-9 

2-8 
trace       1-7 
trace       1-9 
trace       M 

trace 
0-5 
1-2 
0-9 

4-0        93-2     unchanged 
2-S          95-8 

trace      96-9 

97-8                 „ 

more  alumina  had  gone  into  combination  and  a  littlo  of 
tho  limo  was  insoluble.  At  1150°  C.  tho  total  soluble 
matter,  and  the  amount  of  soluble  alumina,  reached  its 
maximum,  but  one  third  of  the  total  lime  was  insoluble  ; 
this  lime  had  presumably  formed  an  insolublo  aluminate 
with  some  of  the  alumina,  and  so  distinguished  tho  inter- 
action of  lime  and  alumina  from  that  of  limo  and  silica, 
in  which  no  insoluble  compound  of  limo  was  formed.  At 
the  higher  temperatures,  no  increase  in  soluble  alumina 
Was  found,  and  about  half  the  lime  was  insoluble. 

The  molecular  ratio,  soluble  lime/soluble  alumina, 
calculated  from  11 50 — 1-11)0°  C,  gave  nearly  the  same  figure 
throughout,  corresponding  closely  with  the  formula 
Oa0.2Al,0},  which  was  thorefore  taken  as  being  the  soluble 
compound  formed  on  heating  lime  with  an  excess  of  alumina 
to  those  temperatures.  An  insolublo  compound  w  as  formed 
also  and  persisted,  butthe  mode  of  examination  gave  no  clue 
to  its  formula.     It  was  uoticcablo  that  at  all  temperatures 


Thus  it  appeared  that  when  calcium  sulphate  was 
heated  with  a  large  excess  of  alumina  there  was  at  no  stage 
any  appreciable  amount  of  soluble  alumina  obtained, 
but  the  lime  gradually  became  insoluble.  It  seems  reason- 
able to  concludo  that  very  little  soluble  aluminato  of  limo 
was  formed,  but  that  interaction  between  calcium  sulphate 
and  alumina,  which  would  commence  at  1120°  C,  as  before 
determined,  resulted  in  the  direct  formation  of  insoluble 
lime  aluminate.  Tho  gradual  increase  in  total  insoluble 
matter  was  confirmatory  ;  in  the  corresponding  carbonate 
mixing,  it  was  noted  that  insolublo  lime  appeared  at  1100°  C. 
(Table  VI  11a). 

An  analysis  of  the  "  heating  "  CaSOj+lOAl^O,  made  at 
1250°  C.  without  separation  into  soluble  and  insoluble 
portions,  showed  it  to  consist  of  limo  and  alumina  with  only  a 
trace  of  sulphuric  oxide,  indicating  that  the  calcium  sulphate 
had  beon  decomposed,  again  supporting  the  view  that  the 
limo  had  gone  into  insoluble  combination  with  tho  alumina. 


3CaCO,  +  AUO, 
contains 


TABLE  IXa. 

Lime  and  Alumina. 

3CaCO,  +  AJ,0, 
1  CaO  =  41-7  per  cent.  3Ci>0  +  A120,     ( CaO  =  622  per  cent. 

1  AIjO,  =  25'3  per  cent.  contains         t  A120,  =  37'8  per  cent. 


When 

Time 

Temp. 

Quickly 

Slowly 

Total 

in 

soluble 

soluble 

soluble 

Appearance. 

Remarks. 

heated. 

hours. 

°C  . 

A1.0, 

A1,0, 

AljO, 

Injector 

furnace 

1 

850 — 900 

2-5 

— 

3-5 

unchanged 
Slightly 

Interaction  just  commenced. 

,, 

1 

1150 

11-1 

2-1 

13-2 

coherent 

Interaction  extensive 

,. 

1 

1250 

19-6 

3'1 

22-7 

„ 

>,                ,, 

1 

1300 

£1-0 

9-1 

301 

.. 

Most  of  A1,0,  combined. 

furnace 

24 

1150 

8-3 

20-0 

"I 

/        " 

(a)  Extracted  25  hours. 

629-0 

(6)  Same  extracted  5  days. 

c28-9 

(«)  Same  extracted  4*  days.    A  complete  an.ilvsis  of  this 

he.itinc  is  given  below. 

48 

1150 

12-3 

28-1 

U40-4 

(a),  (6),  (e),  as  above.     Only  .1  O                      table  In  normal 

638-8 
C38-4 

hydrochloric  acid. 

All  the  lime  was  soluble  throughout. 
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Alumina  with  an  excess  of  lime. — For  this  experiment  the 
ratio  3CaO  V  Oj  was  chosen.  It  complete  combination 
occurred,  the  tri-calcio  aluminate  claimed  as  a  primary 
constituent  of  Portland  cement  would  be  formed.  The 
two  mixings  mad.'  corresponded  with  the  formula, 
304+Al,0,  i  the  results  obtained 
g  and  extracting  are  collected  in  Tables  IXa 
and  IX 

From  Table  IXv.  tie  course  of  the  reaction  could  be 
plainly  traced  from  880°  I  "lien  it  commenc.  d, 

to  1300°  C.  when  more  than  three-fourths  of  the  alumina 
was  combined  in  the  short  period  heatings.  The  long 
period  heatings  were  made  for  one  and  two  complete 
burns  of  the  works  furnace,  as  previously  for  lime-silioa 
mixings  :  the  result  of  interaction  for  one  hour  at  1300°  C. 
same  as  for  24  hours  at  1150°  C  but  less  of 
the  alumina  was  quickly  soluble.  Tho  result  of  two 
bums  (48  hours)  at  1150"  C  was  the  complete  conversion 
of  the  alumina  into  the  soluble  form  indicating  combination 
of  all  the  alumina  present  to  form  a  soluble  aluminate  at 
the  temperature   llo0°  C. 

The  complete  analysis  of  the  mixture  heated  for  one 
burn  of  the  works  furnace  1 24  hours)  was: — lime.  46*5 
percent.;  soluble  alumina.  20-2;  insoluble  alumina,  10; 
sulphuric  oxide.  22-8:  (equivalent  to  16-0  per  cent,  of 
CaO).  In  this  long- period  heating  the  sulphuric  oxide 
had  been  absorbed  from  the  furnace  gases. 


or.  if  formed,  they  may  have  been  decomposed.  Whatever 
tlie  reason  may  be.  no  evidence  of  the  existence  of  the 
more  basic  aluminatee  described  by  others  was  forth- 
coming in  these  experiments. 

In  Curve  111.  the  results  obtained  from  mixtures  of  limo 
and  alumina  in  various  proportions  are  shown  graphically. 
As  before,  no  attempt  has  been  made  to  construct  a  con- 
tinuous curve,  even  w  hi --n  the  results  obtained  would 
suggest  it.  Percentages  of  alumina  rendered  soluble 
are  plotted  vertically,  and  temperatures  horizontally. 

nary  inT  lime  and  alumina. — The  results  from  lime 
and  alumina  may  be  summarised  thus : — Interaction 
commenced  between  B50°  C.  and  900°  C.  whatever  the  pro- 
portion of  lime  to  alumina,  the  temperature  being  rather 
higher  than  with  lime  and  silica.  With  the  proportions 
CaO  U20  the  intei  a ot  ion  was  rapid  at  1100°  C.  and  at 
1300°  C.  was  nearly  complete  :  a  soluble  aluminate  of  the 
formula  CaO.  &1,0,  was  tie  product.  When  more  alumina 
was  present,  CaO.Al.O,  may  have  been  formed  up  to 
1100°  C.  but  above  that  temperature  a  more  slowly 
soluble  aluminate  of  the  formula  Ca.0.2AL03,  and  also, 
commencing  at  1100°  C.  an  insoluble  aluminate,  pre- 
sumably containing  more  alumina.  As  the  temperature 
rose  above  1100°  C.  the  soluble  aluminate  diminished 
and  the  insoluble  aluminate  increased.  The  formation  of 
an  insoluble  oempound  of  lime  and  alumina  distinguished 
alumina  from  silica. 


TABLE    IXb 
Lime   and    Alii 


3CaS04+AUOa. 
(CaO  =32-9  percent. 
S  CaSOi  +  AltO  j  contains  •  A120  ,  =  200  per  cent. 
i  SO,    =47-1  percent. 


«  r>o/-\j.  »i  r>    „„„t.,;„„   jCaO   =62-2  per  cent. 
3  CaO  +  AUO  ,  contains   }  ajj0  ,  =  87.8  £er  cent. 


Where 

Time 

Temp 

Quickly  sol. 

Slowly  sol.               Total  sol. 

lnsol 

CaO 

Appearance. 

1 

Notes. 

Heated 

■c. 

CaO. 

AU03 

SO,. 

CaO. 

flijO, 

S03.    CaO. 

AI0O3 

SO,. 

AUO3 

furnace 
ii 

1 

1 

1150 
1250 

33-i 

J-' 

2-9 
4-1 

46-  1 
38-6 

0-4 
6-0 

0-7 
4-2 

0-5 
5-6 

33-7 
34-3 

3-6 
8-3 

46-6 
44-2 

16-1 
1S-2 

0-7 

Shrunk 
slightly 

coherent. 
M 

1 

1300 

263 

3-1 

5-9 

7-7 

34-9 

9-9 

44-0 

11-2 

0-8 

•• 

Works 

furnace 

24 

1150 

27-1 

2-8 

-■" 

8-6 

10-8 

6-2 

35-8 

36-4 

13-fi 
13-5 

44-7 

5-9 

0-6 

Slightly 

coherent. 

•• 

43 

1150 

232 

1'7 

34-6 

36-6 
36-5 

19-3     44-2 
18-1     43-0 

0-0 
2-4 

0.5 
0-6 

" 

Separate  extractions. 

., 

72 

1150 

37-4 

20-".     42. r, 

0-0 

0-7 

.. 

'J     Separate  extractions. 

■• 

72 

17-6 

21-3     40-6 

0-8 

0-8 

\     Some  of  the  AltO*  seems 
to  have  been  lost  in  the 
\         heating. 

•• 

72 

1150 

37-62 

20-4     40.<l 

0-7 

0-8 

Insol.  by  direct  estimation. 

From  Table  IXb.  it  was  evident  that,  as  in  previous 
trials,  the  interaction  commenced  at  a  higher  temperature 
with  the  sulphate  of  lime  than  with  the  carbonate.  The 
t  of  prolonged  heating  at  1150°  C.  was  marked,  48 
hours  rendering  all  the  alumina  soluble.  Heating  at 
1300°  C.  for  one  hour  did  not  cause  such  extensive  com- 
bination. Xo  insoluble  lime  compounds  were  formed. 
Calculation  of  Hie  molecular  ratios  of  soluble  lime  /alumina 
gave  values  from  0-5  to  0-8  ;  no  ratio  above  1-0  (CaO.Al20,) 
or  below  0-5  fCa0.2Al,0,)  was  obtained.  There  was  no 
evidence  of  the  formation  of  any  such  basic  compound 
as  3CaO.Al20,  under  theso  conditions  of  experiment. 
It  may  bo  held  that  when  all  tho  alumina  had  entered 
into  combination  as  CaO.AltO„  or  as  CaO,2Al20,.  the 
force  tending  to  decompose  calcium  sulphate  practically 
disappeared,  and  the  remainder  of  the  calcium  sulphato 
therefore  remained  undecoraposod.  Also  in  the  long- 
period  heatings,  since  the  furnace-gas  *  to  which  the 
heated  material  was  exposed  contained  about  0-5  grm. 
of  sulphur  per  cubic  metre,  as  sulphur  oxides,  the  formation 
of    more    basic    aluminates    may    have    been    prevented 


When  more  lime  than  in  Ca0+Al203  was  used,  the 
CaO  :  A1,03  ratio  was  again  between  1-0  and  0-5,  and  no 
insoluble  compound  was  detected.  With  the  lime  alumina 
mixtures  generally,  no  compound  was  formed  with  more 
lime  than  CaO.Al.O,,  and  no  soluble  compound  with  more 
alumina  than  CaO.2Al.O3.  The  inter-aetion  between 
lime  and  alumina  occurred  without  any  visible  physical 
change  in  tho  heated  mass :  no  chemical  inter-action 
would  have  Keen  suspected. 

The  (pyramid)  fusion  point  of  the  most  fusible  mixture 
of  lime  and  alumina  is  given  by  Boudouard  (J.  Iron  and 
Steel  Inst..  1905  p.  354)  as  14003  C  so  that  evidence  is  to 
hand,  apart  from  that  of  inspection,  that  the  combin- 
ation detected  had  taken  place  without  fusion. 

Definite  compounds  of  lime  with  silica  or  alumina. — On 
the  question  of  what  definite  compounds  of  lime  with  silica, 
and  lime  with  alumina  were  formed,  the  results  of  the  pre- 
ceding experiments  indicated :  CaO.SiO.,,  CaO.Al203, 
2CaO.Si02  and  Ca0.2Al203,  all  decomposable  by  cold 
normal  hydrochloric  acid,  and  an  insoluble  compound  of 
lime  and  alumina  presumably  containing  more  alumina 
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than    Ca0.2AltO,.     'Hi,-    lime/ailioa    ratio    m    always 

1-0  and  ilio  lirao/alumina  ratio,  in  the. 

■arable   compound  1*0   and  0-5. 

Cut.,      Ill 


M 

iNTtRAC 

_trtL   ftND 

JO 

40 

■ 

— 

SO 

l 

i 
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/ 
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S 

.i 

A 

.-;'"' 

<'■'' 

' 

<y 

...-•■' 

■*' 

700  300 

TlMPCRATURC 


900 


1000 


;/oo 


(200 


■1400 


Alumina  from  mixing  CaO  +  AlsOs 

Alumina  from  mixing  3CaO  +  AI8Os 

Alumina  from  mixing  CaO  +  10AI-6  s 

These  compounds  formed  at  temperatures  ranging  from 

500°  C.  to  1300°  t'..  when  the  mixed  oxides  were  heated 

together   in  an  oxidising  atmosphere.     Referring  to   the 

Li    Chatelier    Xnualos  dos  Mines,  1887) 

prepared  CaO.SiO.  and   2CaO.SiO,   by  heating  together 

limo  and  silica  but  failed  to  prepare  UCaO.SiOj  by  that 

AljOj.Cad.   2Al,03.3CaO,  and  Al203.3Cad.   are 

red  by  heating  together  tho  constituent 

oxides.     Crystal  formation  •■cms  to  have  boon  the  criterion 

of  combination  used.     This  research  is  a  classic  of  silicate 

chemistry. 

Boudouanl  (.1.  Iron  and  Steel  Inst.,  1905,  p.  374)  doduccd 

from  melting  point  curves,  obtained  by  experiments  on 

pyrometrio      pyramids,      the    existence     of     CaO.Si02, 

'.?CaO.SiOs,        CaO.Al.Oj,        2CaO.AU  >". 

SCaO.Al.Oj. 

Day  and  Shepherd  (Amer.  J.  Sci.,  Oct.  1906) 
say  "The  optical  evidence  gained  by  tho  microscopic 
study  of  the  crystallized  products  of  mixtures  of  silicon 
dioxide  and  calcium  oxido  in  variable  proportions  confirms 
til,'  pyrometric  measurements  in  the  following  particulars  : 
(1)  That  silica,  calcium  meta-silicate,  calcium  orthosilicato 
and  calcium  oxide,  are  the  only  compounds  in  tho  sories." 
and  add  "  tho  motasilicato  forms  solid  solutions  with 
silica  and   with  ortho-silicate  over  limited  ranges." 

The  agreement  between  these  last  results  and  those  of 
the  author,  obtained  by  methods  and  at  temperatures 
so  difforent,  points  to  the  stability  of  tho  lime-silica 
compounds  concerned,  over  a  long  range  of  temperature. 

Jordis  and  Kantor  (Z.  angew.  Chom.,  1903,  p.  336)  have 


di   oribed  the  preparation  of  limi  Ming  more 

by  a  wel   ■  I  no 

ii.i, . 
CaO.SiO,  oi  ouri    ii. •■  axe 

by    .M.    I.- 
Mm,  i.iii ■.  bj  Fouque*  e1  Levy,  p.  l" I 

lii  a.   lime,  and   a  and 

iling, 

p.  227)  pri  Bpinolle)  in  targe  plates 

by  heal  a%  to      hi   I i  orature,  « ith  an  i  i  orio 

arid,  a  mixture  of  the  two  oxides. 

i  lifford  Bi  ee  this  J.,  1906,  p,  1 . 

as  synthesized   l>y  himself,    mono-,  di-,  and    tri-calcium 
mono-,   di-,   and    tri-caloinm   aluminatee  and 
ii  di  aliiniiii.il'-.     II"  insists  on  thi  f  for 

extremely  fine  particles  if  the  tri-silicate  or  alumii 
-    inrm. 

S.  !'-.  and  \V.  1!.  Newberry  (this  J.,  1897, p.  887)  stato  that 

can  be  combined   with  silica  in   (lie  maximum  pro- 

portionof  three  molecules  to  one  ;  the  criterion  of  chemical 
i  ombination  taken  seems  to  have  been  the  constancy  of 
volume  of  the  produoi  under  cold  water  and  steam  tests. 

No  mention  Beems  to  have  been  made  of  the  compound 
Ca0.2.M..O,  by  other  invi  Stigators,  and  that  may  bo  duo 
to  Portland  cement  having  determined  tho  line  of  research 
in  tho  direction  of  basic  compounds  of  lime  and  alumina  ; 
mixtures  containing  an  excess  of  alumina  have  not  received 
so  much  attention. 

Tin  thanks  of  the  author  are  due  to  the  directors  of  the 
l'ainliy  Iron.  Co.  Ltd.,  in  whose  laboratory  tho  experiments 
have  been  made  and  to  Mr.  C.  A.  King,  M.Sc.,  his  chii  f 
assistant,  for  valuable  assistance  in  experiment  and 
analysis. 

Discussion. 

Prof.  H.  R.  Procter  asked  if  tho  curves  were  really 
continuous,  as  the  diagrams  showed  the  points  connected 
by  straight  lines.  He  also  inquired  if  tho  iron  in  tho  sand 
used  in  these  experiments  was  in  such  a  form  that  it  could 
be  readily  dissolved  out. 

Mi.  .1.  Miller  asked  if  sand  or  precipitated  silica  was 
used  m  these  experiments,  as  the  reaction  might  go  on 
at  a  lower  temperature  if  the  latter  was  used. 

Mr.  B.  A.  Btjrreix  asked  whether  the  temperatures 
we're  determined  by  Soger  cones  or  by  a  pyrometer,  and 
if  by  the  latter,  which  was  more  reliable  ?  Since  tho  experi- 
ments wero  carried  out  below  the  fusion  point,  was  thore 
any  physical  change  observable  such  as  fritting,  &0.  '.' 

Mi     .1.  \Y.  Cobb,  in  reply,  said  he  obtained  the  curves 

by   connecting   points   obtained   from   analytical   results. 

and  had  not  drawn  a  continuous  curve  even  where  it  seemed 

suggested;    manj    mori    experiments  and  analyses. would 

have  to  be  made  to  admit  of  accurate  plotting  ;   variation 

in    the   curves    would    no   doubt    result   from    secondary 

as  the  formation  of  an  insoluble  aluminat© 

at  the  higher  temperatures  (curve  3).     He  had  used  the 

puree!    quartz  sand    obtainable    (not  precipitated   silica) 

rperiments,  since  the  former  was  insoluble  in 

oloric  acid  and  was  used  in  tho  glass  and 

,  eramic  industries.     He  never  used  Soger  cones  tor  deter- 

i  mperatures  accurately.     These  integrated 

ill  fusion  effects  above  the  point  of  incipient  fusion,  and 

90  were  invaluable  in  many  works  processes,  but  unreliable 

for  exact  temperature  measurement,  too  much  depending 

on  the  rate  oi  heal  ing.     A  thermo-couple  of  platinum  and 

nlatinum-rhodium  was  used  for  determining  temperatures 

i„  this  work.     The  thermo-couple  pro  ided  a  ready  means 

of  improving  our  knowledge  of  inorganic  and 

that  was  v.,  y  necessary,  since  even  with  the  - 

substances    UO    accurate    information    could    be    M-iamcd 

from  book,  with  regard  to  the  temperatures  at      he 

reactions  commenced,  if  these  temperatures  w<  e  ou tside 

,„nge   of   the   mercury   thermometer.       n   the   tables 

„;  physical  chan,  •   "^^ 

no   reaction    would  "T?^ 

without  chemical  tests  ;  a  white  loose  powder  was  aU  that 

was  to  be  seen  Loth  before  and  after  the  heating. 

c  2 
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Centrifugal  machines.     W.  A.  Macfarlano,  Alloa.  Scotland. 
Eng.  Pat.  4296,  Feb.  22,  1909. 

Tue  claim  relates  to  the  method  of  discharging  the  contents 
of  centrifugal  machines.  A  series  of  openings  is  formed 
in  the  bottom  of  the  drum  or  basket,  immediately  below 
the  annular  space  occupied  by  the  separated  solid  matter. 
So  long  as  the  basket  is  rotated,  the  openings  are  closed  by 
flap-valves  which  are  kept  in  position  by  the  centrifugal 
force,  but  as  soon  as  the  rotation  is  stopped,  the  valves 
open  and  allow  the  material  to  be  discharged. — W.  H.  C. 

Separators  for  separating  dust  and  the  like  front  air  or  other 

gas  or  gases  ;  Centrifugal .     W.  Yates  and  Matthews 

and  Yates,  Ltd.,  Manchester.      Eng.  Pat.  5735,  March 
10,  1909. 

A  series  of  centrifugal  cyclone  separators  are  arranged 
along  each  side  of  a  casing  of  gradually  decreasing  width, 
into  which  the  mixture  of  gas  and  dust  is  delivered  at  the 
wider  end.  Owing  to  the  arrangement  of  the  separators, 
the  path  of  the  gas  to  tho  tangential  inlet  of  any  one  of  them 
is  not  impeded  by  the  position  of  the  separator  next  in 
front.  The  gas  enters  each  separator  tangentially,  and  is 
discharged,  free  from  dust,  through  a  vertical  pipe  in  the  top 
into  a  common  chamber  above.  The  dust  is  discharged 
from  the  lower  end  of  the  conical  part  of  each  separator 
into  a  common  chamber  below.. — W.  H.  C. 

Filter-presses.     J.    W.    Martin,    Manchester.     Eng.    Pat. 
6211,  March  16,  1909. 

Is  order  to  facilitate  the  closing  and  opening  of  a  filter- 
press,  the  pressure  is  applied  to  the  end  frame  or  plate 
through  the  medium  of  one  or  more  spindles  which  pass 
loosely  through  holes  bored,  parallel  to  the  axis  of  the  press, 
in  the  end  standard.  These  spindles  bear  at  one  end  against 
the  end  plate  and  at  the  other  end  against  a  screw- 
tightened  lever  or  levers  by  which  the  spindles  are 
forced.  The  levers  arc  hinged,  so  that  on  releasing 
the  pressure  by  a  few  turns  of  the  screw,  the  former 
mav  be  turned  back  and  the  spindles  quickly  removed,  to 
allow  the  press  to  be  opened  out.  In  some  cases  the  screw 
exerts  the  pressure  directly  on  the  spindles  without  the 
intermediary  of  a  lever. — \V.  H.  C. 

Fractional  condensation  of  vapours.  S.  G.  S.  Dicker, 
London.  From  OesterreichischeChemiseheWerke,  A.-G. 
and  L.  Lowenstein,  Vienna.  Eng.  Pat.  0533,  March  18, 
1909. 

The  mixture  of  liquids  to  be  fractionally  distilled  is  heated 
in  a  suitable  vessel  and  the  vapours  are  passed  in  succession 
through  a  series  of  condensers.  The  cooling  liquid  in  any 
one  condenser  has  a  boiling  point  just  below  that  of  the 
liquid  to  be  1  ondensed  in  that  condenser,  but  the  same  or 
higher  than  that  of  the  liquid  to  be  condensed  in  the  next 
condenser.  The  vapour  spaces  above  the  liquid  in  the  still, 
above  the  cooling  liquid  in  the  condensers,  and  in  the  con- 
densing space  of  the  condensers  are  connected  together 
in  6ueh  a  manner  that  the  pressures  are  all  approximately 
equal.— W.  H.  C. 


Mixing  machines  for  malting,  blending  of  grains,  cement 
and  other  purposes.  C.  H.  Griffiths,  London.  Eng. 
Pat.  7420,  Maroh  1*7,  1909. 

The  materials  to  be  mixed  are  fed  into  a  hopper  placed 
over  a  vat  or  bin.  From  tho  bottom  of  the  hopper  tho  mix- 
ture is  discharged  into  a  hollow  arm  provided  with  several 
openings  in  its  under  side,  and  with  an  internal  conveyor 
tvw  or  blade.  The  arm  is  slowly  rotated  and  the 
mixture  discharged  from  the  openings  into  the  vat  or  bin 
in  an  even  layer. — W.  H.  C. 


Bone-black 


kiln.     B.    Eba,    North     Warren, 
Pat.  940,520,  Nov.  16,  1909. 


Pa.    U.S. 


The  claim  is  for  improvements  in  the  bone-black  kiln 
described  in  U.S.  Pat.  796,303  of  1905  (this  J.,  1905, 
980).  The  upper  end  and  lower  sections  of  the  vertical 
retorts  are  connected  by  vertical  coupling  pieces,  and  the 
cooling  chambers  into  which  the  treated  material  is 
discharged  from  the  retorts,  are  connected  below  to  a 
common  discharge  chamber  having  separate  discharge 
openings  corresponding  to,  but  out  of  abgnment  with  the 
openings  of  the  cooling  chambers.  The  treated  bone-black 
is  removed  transversely  to  these  outlets  by  a  reciprocating 
rake  or  push-plate. — W.  H.  C. 

Channel-kiln.  G.  E.  Oehrn,  Hafverosund,  Sweden,  Assignor 
to  American  Grondal  Kjellin  Co.,  New  York.  U.S. 
Pat.  948,243,  Feb.  1,  1910. 
The  claim  is  for  a  channel  kiln  having  a  combustion 
chamber,  communicating  with  a  cooling  chamber,  through 
which  the  material  to  be  treated  is  caused  to  pass.  Gas 
is  supplisd  to  a  combustion  port  in  the  upper  part  of  the 
combustion  chamber,  the  flame  being  directed  downwards 
upon  the  material  under  treatment.  The  gas  conduit  is 
so  shaped  that  the  current  of  gas  is  more  or  less  broken, 
and  arrives  at  the  burner  as  an  eddying  stream.  Air  for 
supporting  combustion  is  caused  to  circulate  through 
conduits  in  the  casing  surrounding  the  cooling  chamber, 
in  order  that  the  latter  may  be  cooled  and  the  air  preheated. 
The  air  current  is  divided,  one  portion  being  directed 
vertically  downward  and  the  other  horizontally  on  either 
side  of  the  gas-port.  Each  current  of  air  can  be  separately 
controlled,  so  that  the  angle  at  which  the  flame  strikes 
downward  can  be  varied. — W.  H.  C. 

Drying  apparatus.     D.  Hurle}7,  Providence.  R.I.,  and  J.  E. 
O'Shea,  New  York.     U.S.  Pat.  946,843,  Jan.  18,  1910. 

The  claim  is  for  a  drying  chamber  having  a  series  of  super- 
posed, hollow,  steam-heated  drying  shelves  resting  freely, 
to  allow  for  expansion,  on  ledges  formed  on  the  sides  of 
the  chamber.— W.  H.  C. 

Determining    rate  of    flow  of  steam  and  other  gases  and 

vapours;  Alethod  and  apparatus  for .     C.C.Thomas, 

Madison,  Wis.  U.S.  Pat.  946,886,  Jan.  18,  1910. 
TnE  current  of  steam  or  other  gas,  if  wet,  is  first  dried  by 
passing  it  through  a  chamber  in  which  an  electric  resistance 
is  fixed.  Sufficient  current  is  passed  through  the  resistance 
to  heat  the  current  of  gas  to  such  a  temperature  that  any 
moisture  is  evaporated.  The  current  of  dry  gas  is  then 
passed  over  a  second  resistance  arranged  to  impart  a 
known  amount  of  heat  to  the  current  of  gas  in  a  definite 
interval  of  time.  The  amount  of  heat  so  imparted  is 
measured  by  the  amount  of  current  employed,  and  by 
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i  rving  the  temperature  of  th  I  after  its 

passage  over  tl 

!      -IJ.lt  tO         till 

poraturo.     \\    II.  ('. 

.  unus,   el    Cie.,  and    P.   Bardy, 

i  :  ndor    Int.    Com  . 

it.  Pat  39  1909,591.-   T.  F.  B. 

r  and  alcohol;    .'  /  apparatus  for  reeovi 
Crepelle-Fo 

l.i  Uadeleini   li     Lille,  i  ranee.     Kng.  Pat  l'Iiio,  Feb.  I, 

1909. 

i  ■  of  1908,  and  Addition  thon  to  ;   this 

J.,   1909,  597.      I.  F.  B. 

Drying    air    by    refrigerate  aratus    for    .     J. 

,.  Now  York.     Eng.  Pat  13,551,  June  9,  1909. 

Ski:  Ft.  Pat  (04,060  of  1909  ;  this  J.,  1910,95.— T.  F.  B. 

Separating   particles  of  liquid  [from]  gases  and  vapours  ; 

ratus  for  .     M.  nnany. 

Eng.  Pat  14,544,  June  21,  1909. 

i  .S.  Pat  940,947  of  1909 ;  this  J.,  1910, 12.— T.  F.  B. 

Filter-press.     B.     Berkovits,    Budafok,    Austria-Hungary. 
I'.s.  Pat  947,883,  Feb.  1,  1910. 

Ft.  Par.  378,312  of  1907  ;  this  J.,  1907,  1120.— T.  F.  B. 


Ha— FUEL  ;     GAS  ;       MINERAL     OILS     AND 
WAXES. 

Shale-dust  and  coal-dust  tests  at  Broxburn.  R.  McLaren  and 
W.  Clark.  Trans.  Mining  Inst,  of  Scotland,  1910,  32, 
74—85. 

authors  describe  a  series  of  experiments  carried  out 

with  nil-shale  dust  and  shalo-minc  dust.     They  find  that 

-halo-dust  would  not  bo  a  source  of  clangor  in  mines, 

even  if  it  were  present  in  considerable  quantities,  since  it 


I  itod  in  thi  of  »  flre-d 

liminiflh  the  flame  produced.     Further 

the 

power  >>t  - 1  Iding 

.oil  quantity  <>t  a  non-infl  i 

ii. i  n.li-il  tlm1  le,  large  i 

hi  Scotland,  Be  used 
i  In-  dust  being  of  low  -  ring 

.  a]  .in  i.     (Si  .   .'I  o  this  ■'..  1909,  692,  874, 
1024,  1224.)-  A.  S. 


Retort  furnaces  ;    Working  of .     B.  Geipert     .1.  Gas- 

1910,  53,  82—83. 

IN-  {,,,  in  a  producer  forming 

,  regulate  tin-  draught  and 
.  .ply  in  order  to  main  banl 

ure  mi  the  retorl  i    author  po 

..hi  thai  this  Leads  to  alteration  in  the  composition  of  the 
i  as  in  the  tempi  rature 

of  the  furl  column  in 
•  ■   of   gas.     A   constant    i.  DO 
be   maintained   by   opening   the  damper   below    the 
prod..  e  resistance  lucei  increases, 

In  this  way  the  ohimney-damper  and  the 

inlel   for  ai  when  on il  need  no1  ("     ! 

The  presence  of  carbon  mot  the  liuo  gases  cm 

■  i.  .1  by  the  formation  of  a  blue  flame  when  hot  air 

is  is  admitted   to  the  Hue.     The  air- 

inlct   I ath  the  producer  grate  should  bo  closed  until 

this  blue  Same  disappears.     In  this  way.  the  tei 

can  be  kepi  constant,  and  the  amount  of  carbon  dioxide  in 

the  Mil  n  I"'  kepi  as  high  as  is  per  cent.— A.  T.  L. 

Gas-oil  and  oil-gas.     H.  Hempel.     J.  Gasbeleucht.,  1910, 
53,  53     68,  77—82,  101—105,  137—141,  155—165. 

The  practical  testing  of  oils  used  in  the  manufacture  of 
oil-gas  and  oarbuietted  water-gas  is  usually  carried  out 
by  gasifying  a  laboratory  sample  ol  tin  oil  in  Werneoke's 
apparatus  (Lunge:  Chem.-te.  hn.  CJnterB.-Meth.,  Vol.  hi., 
p.  45).  The  author  finds  thai  t  his  apparatus  does  not  give 
constant  results  for  the  same  oil,  whilst  tho  results  indioato 
a  greater  yield  of  gas  than  is  obtained  in  the  works,  tho 
candle-power  and  calorific  value  being  correspondingly 
lower.  The  defects  of  the  apparatus  are  that  the  temperature 
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of  the  retort  is  not  uniform,  overheating  occurs  locally, 
and  the  oil  is  not  subjected  to  the  required  tem- 
perature  fur  a   sufficient   time.     A   new  wm 

:s.  This  apparatus  com- 
prise- an  inclined  retort-tube,  4  if  iron,  40  cut 
lent;  and  .'■  nil.  diameter.  with  a  fall  of  :!  cm.  The  retort- 
is  mounted  in  an  oven,  m,  which  is  beat 
with  ind  has  an  I  be  retort 
is  heated  by  a  series  of  blow-pipe  burners  supplied  with 
air  ut  a  p  iter.  To  prevent  light  ing- 
the  burner  I  arrounded 
by  a  wab  d  n  is  luted 
iii  each  bumer-tube.  A  tube,  e.  in  the  retort  contains  a 
porcelain  capillary  enclosing  a  thermo-couple  for  indicating 
the  temperature.  The  oil  is  introduced  from  a  dropping 
funnel  into  a  siphon  tube  opening  into  a  vertical  1. ranch. 
F,  of  the  retort-tube.  This  inlet  branch  is  coated  with 
and  is  provided  with  a  helical  channel  down 
which  the  oil  Hows.  The  oil  is  vaporised  gradually  and 
completely  in  this  tube,  P,  before  it  enters  the  retort. 
The  apparatus  is  particularly  suited  for  working  at  tem- 
peratures between  800°  and  1000°  C.  Separate 
with  the  same  oil  did  not  vary  more  than  1  per  ecu 

ids  the  yield  of  gas,  the  candle-power,  and  the  calorific 
value.  A  number  of  tests  were  made  with  shale-oil,  tar- 
oil  obtained  from  brown  coal,  and  petroleums  of  German 
origin   and  from   Gab  Roumania,   and   Borneo.     All 

of  these  gave  satisfactory  refills  when  gasified  at  suitable 
temperatures,  I   difference  in  the  yield  of  gas 

amounting  to  20  per  cent.,  and  the  most  suitable  tempera- 
ture varying  from  745°  C.  to  790°  C.  In  all  cases,  the 
yield  of  gas  was  greater,  but  the  candle-power  and  calorific 
value  lower,  at  higher  temperatures,  the  gas  containing 
a  smaller  percentage  of  defines  and  higher  percentages  of 
hydrogen  and  of  saturated  hydrocarbons.  Within  the 
range  of  temperature  used  (711°  to  832°  C.)  the  product 
of  the  yield  of  gas  and  the  gross  calorific  value  was  fairly 
constant,  and  it  is  suggested  that  the  results  of  gasification- 
tests  should  be  expressed  in  terms  of  this  product  for  the 
purpose  of  comparing  the  value  of  different  oils.  The 
value  of  this  product  is  not  affected  by  a  variation  of  25 
per  cent,  in  the  rate  at  which  oil  is  run  into  the  retort. 
The  experiments  also  confirm  the  view  that  the  value  of  an 
oil  for  gasification  depends  upon  the  percentage  of  hydrogen 
in  the  oil,  but  no  numerical  relation  was  found.  When 
a  current  of  nitrogen  or  of  carbon  monoxide  was  passed 
through  the  retort  during  the  gasification  of  an  oil,  the 
yield  of  gas  and  its  calorific  power  wero  unaltered,  but 
the  percentage  of  defines  in  the  gas  was  increased  and 
also  tin-  candle-power.  When  a  current  of  hydrogen 
was  used,  the  yield  of  gas  was  reduced  by  15  per  cent, 
of  the  total  volume,  and  there  was  a  large  increase  in  the 
calorific  power,  whilst  the  amounts  of  tar  and  of  coke 
produced  were  lower.  The  amounts  of  olefines  and 
paraffins  in  the  gas  were  much  greater  than  in  a  mixture 
of  oil-gas  obtained  separately  and  mixed  with  the  same 
amount  of  hydrogen. — A.  T.  L. 


Petroleum,     liussian  ;      Destructive     distillation     of , 

K.   V-  hkoff.   Chem.  Rev.  Fett- u.   Harz-Ind. 

1910,  17,  33. 

Samples  of  the  residues  left  after  the  distillation  of  Baku 
and  Grosny  oils  at  270°  C.  were  subjected  to  the  cracking 
process,  with  the  following  results  :  Grosny  oil,  1st  frac- 
tion, boiling  up  to  150°  C,  2-6  per  cent.  (Baku 
oil  corresponding  fraction  1-95  per  cent.):  2nd  frac- 
tion, boiling  at  150°— 27i'  C,  11  it.  (23-06 
per  cent.) ;  residuum,  80-6  per  cent.,  sp.  gr.  0-9179, 
flashing  point  140°  <'..  t  (74  per 
cent.,  sp.  gr.  0-000,  flash  in::  point  1-7  < '..  viscosity 
3-2).  The  residuum  in  both  ca  rerj  fluid 
and  resembled  solar  oil.  The  distillates  are  considered 
suitable  tor  use  as  gas  oils  and  solar  oils,  and  also 
for  thinning  heavy,  viscous  residues  that  are  unsuitable 
for  fuel  purposes  owing  to  their  high  content  of  asphaltum 
and  their  physical  properties.  Coke  could  be  obtained 
as  a  by-product  of  the  cracking  process. — C.  S. 


Naphtha  industry  oj  Baku  in  1909.     Board  of  Trade  J., 
Feb.  24.  1910.     [T.R.] 

The  production  of  naphtha  at  Baku  in  1909  is  estima 
at  490,000,000  pouds,  as  compared  with  4117. :Uo 
pouds  in     1908   and    476,470,000   pouds  in    1907.      ' 

use  in  prou  intensive  work, 

in  spito  of  a  decreased  productivity  of  the  sub-artei 
wells.     It    is    estimated    that    53,000    fathoms    of    boring 

made   in    1909,  kred    with   50.871   fatla 

in  1908  and  61. 25:;  fathoms  in  1907.     By  far  the  greater 
amount    of   this    boring   was    in   deepening    wells   already 

begun.     'IV  u  of  naphtha  in  Binagadi  increased, 

and  was  expected  to  amount  for  the  whole  year  to  8,000,000 
pouds.  In  the  nine  months  January — September,  over 
1,000,000  pouds  of  naphtha  were  obtained  in  Surachany. 
when-  the  production  of  natural  gas  increased  while  that 
of  white  naphtha  fell  off.  The  pi  eduction  of  naphtha 
in  the  island  of  Swataja  was  expected  to  amount  for 
whole  year  to  1,500.000  pouds.  Of  SO  naphtha  refineries, 
27  were  in  operation  in  1909.  In  the  first  nine  months  of 
the  year.  242,200.000  pouds  of  crude  naphtha  were  refined, 
an  increase  of  600,000  pouds  as  compared  with  the  first  nine 
months  of  1908.  The  exports  of  naphtha  products  from 
Batoum  and  Novorossisk  amounted  in  the  first  nine 
mouths  of  1908  to  30,000,000  pouds,  and  in  the  corres- 
ponding period  of  1909  to  31,000X00  pouds;  the,  total 
exports  for  1909  are  estimated  at  42.000,000  pouds. 
While  the  exports  from  Novorossisk  have  increased, 
those  from  Batoum  have  fallen.  According  to  a  state- 
ment by  the  Statistical  Bureau  of  the  Baku  Naphtha 
Industry,  the  production  of  naphtha  in  1910  is  estimated  at 
470,000X00  pouds.     (1,000  pouds  =  about  16  tons.) 

Pitch  and  asphaltum  ;  Composition  and  constitution  of 

K.  Charitschkoff.     Chem.-Zeit.,  1910,  34,  142. 

A  lakge  number  of  natural  pitches  and  asphaltums  contain 
nitrogen,  and  they  may  be  regarded  as  salt-like  compounds 
of  highly  complex  acids  with  complex  nitrogenous  basts. 
This  view  is  supported  by  the  facts  that  the  polynaphthenic 
acids  prepared  by  the  author  (this  J.,  1909,  303,  974), 
resinify  very  readily  when  heated,  yielding  asphaltum-like 
products ;  whilst  when  heated  with  aniline  or  pyridine,  or 
other  organic  bases,  they  give  brittle,  pitch-like  substances 
of  high  melting-point. — A.  S. 

Patents. 

Coal  ;    Method    oj   treating  and  handling preparatory 

to  coking.  W.  G.  Patterson,  Pittsburg,  Pa.  U.S.  Pat. 
948,074,  Feb.  1,  1910. 

The  coal  is  washed  with  a  large  excess  of  water,  the  whole 
being  run  into  a  tank  where  the  coal  and  sludge  settle 
together.  The  coal  and  sludge  are  removed  together, 
and  sluiced  with  clear  water  in  a  tank,  the  water  being 
allowed  to  percolate  through  the  coal,  thus  depositing 
the  sludge  throughout  the  mass ;  the  coal  is  then  removed 
from   the  top.— A.  T.  L. 

Spirit  atid  hydrocarbons;    Process  for  the  preparation  of 

a  mixture  of stable  in  the  cold,  for  explosion  engines. 

Viirin  dor  Spiritusfabrikanlen  in  Deutschland.  Ger. 
Pat.  217,201,  Nov.  21,  1906.  Addition  to  Ger.  Pat. 
216,699,  Nov.  11,  1906. 

The  benzene  used  in  the  process  described  in  the  main 

Eatent  (this  J.,  1910,  144),  is  replaced  partly  or  wholly 
y  its  homologues,  especially  toluene  and  xylene,  or 
mixtures  of  the  two  such  as  are  present  in  solvent  naphtha 
and  the  tar-oil  distillates  obtained  as  described  in  Ger. 
Pat.   153,585.— A.  S. 

das-discharging  devia  for  retort  coke-ovens.  W.  H.  Allen, 
jun..  Grossc  lie,  Jlich..  Assignor  to  Scmet-Solvay  Co., 
Syracuse,  N.Y.     U.S.  Pat.  947,522,  Jan.  25,  1910. 

The  claim  is  for  a  gas-discharge  pipe  provided  with  a 
valve  and  valve-seat.  In  the  outlet  end  of  the  pipe, 
a  horizontal  spraying-nozzle  is  fixed,  by  winch  liquid  can 
be  sprayed  into  the  gas  and  upon  the  valve-seat. — W.  H.  C. 
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\\ .     II  nor    to 

Somol  Solvai   Co.,  Syraouso,  N.N.     U.S.   Pat  947,624, 
1910. 


Tui  ('.of 

the    mill,    A,    arc 

'.with 

partition-tiles,     r,      having 

tion  mg    as 

i    till'   11JIJHT 

Hue,  and  tile-, . , 

on      llic     upper 

o    ni     the    partition- 

'inl     serving     as 

distan  or  tin    lower 

jiart     of     the     Buo.         The 

on-tili  i  rvo  to 

nit  any  lateral  pressure 

ur    in    the 

to    the    solid,    roin- 
n  walls,     B. 

— W.  II .  c 


Heating-flues  for  retort  coke-ovens  ;    System  of .     \V. 

II     Bl  jignor  to  Semet-Solvay  Co.,  Syracuse, 

\.\.     i   S.   rn.  947,525,  Jan.  25,   1910 

1\  coke-ovens  having  horizontal  flues,  the  heating  gas  is 
lied  to  the  upper  flue  of  each  Beries,  this  Hue  being 
conneoted  to  two  or  nioro  flues  below,  arranged  in  parallel, 
and  these  latter  conneoted  in  turn  to  other  groups  of  flues 
also  arranged  in  parallel.  Gas  is  also  supplied  at  various 
points  in  bioh  owing  to  the  arrange- 

ment described,  possess  a  gas-carrying  capacity  which 
increases  from  the  inlet  to  the  \\ .  H.  C. 

■  tort*.  R,  Dempster  and  Sons,  I. til..  .1.  \V.  liroadhcad, 
and  11.  J.  Tnogood,  Elland.  Yorks.  Eng.  Pat.  1484, 
Jan.  21,  1909. 

In  vertical  retorts  of  the  type  in  which  the  gas  outlet 
is  in  or  near  the  bottom  mouth-piece,  a  layer  of  tar  may 
be  formed  below  the  heated  zone  and  on  the  surface 
of  the  coke  which  is  fed  into  t  ho  mouth-piece  before  charging 
the  retort  with  eoal.  In  order  that  this  layer  of  tar 
may  not  obstruct  tho  passage  of  gas  to  the  outlet,  a  pipe, 
open  at  both  ends,  is  provided,  projecting  up  into  the  retort 
to  a  point  abovo  the  layer  of  tar,  and  this  pipe  is  arranged 
mi  that  it  may  bo  withdrawn  from  the  retort  before  dis- 
charging. The  pipe  may  be  pivoted  to  tho  bottom  lid 
of  tho  month-piece  and  supported  in  its  raised  position. 
ire  charging,  by  a  prop,  or  it  may  be  arranged  to  be 
withdrawn  into  the  gas-outlet  pipe. — A.  T.  L. 

Gas-producers.       T.    W.    S.    Hutehins.  Stockton-on-Tees. 
Eng.    Pat.    3918,    Feb.    IT.    1909. 

In  a  gas-producer  of  the  kind  described  in  Eng.  Pat. 
22,974  of  1905  (this  J.,  1906,  974),  the  helix  of  tibrous 
material  surrounding  the  vertical  gas-outlet  pipo  is  replaced 
by  a  number  of  metal  collars,  which  term  water-troughs 
around  tho  gas-outlet  pipe,  the  water  overflowing  from 
each  trough  to  the  one  below  it.  These  collars  may  be 
in  two  halves  elamped  together  90  as  to  be  easily  rcmovablo 
for  cleaning.  The  produeer  is  rectangular  in  plan,  and 
is  fitted  with  a  grate  of  inverted  V  shape,  the  base  of  tho 
grate  forming  a  water-trough  which  acts  as  an  auxiliary 
vaporiser.  I'linkering  doors  aro  provided  at  each  side 
of  the  grate.  The  charging  hopper  is  at  tho  side  of  tho 
producer,  and  a  baffle-plate  is  arranged  in  the  producer 
chamber  between  the  charging  orifico  and  the  gas-outlet. 
The  producer  is  designed  with  the  object  of  economising 
space  and  is  intended  for  use  on  board  ship. — A.  T.  L. 

Gas-producers.     Y.   Tiggos,  Linden,   Hanover.     Eng.   Pat. 
18,123,  Aug.  6,  1909.     Under  Int.  Conv.,  Aug.  6,  1908. 

The  patent  relates  to  producers  of  the  down-draught 
type  in  which  the  blast   is  admitted  through  a  chamber 


or  passage  surrounding  tie   oharging  1 

ni  rally  in  the  ni 
of  the  producer.    Thi  or  is  formed 

a  lai  or  j  ono  nine  with  1 1 

fuel  falling  from  the  I 

at  in  i  iber. 

In  i  b                   act  ion  ol  t  he  •  -  the 
t ii.  I  column  is  more  uniform. — A.  T.  I/. 

Qas-producer.     T.  Clouston,   Vancouver,   B.C.     U.S.    '■ 
946,820,  Jan.  18,  1910. 

producer  is  divided  by  a  partition-grate  into  a  1 1< 
air-ohamber  below  and  o  gi  hamber  above.     Fuel 

barged  through  a  hopper  having  an  extension   ; 
which  projects  thn  top  of  the  producer  into  thi 

genciator-chamber.     Air    is    blown    into     I  itor- 

chambei   from   the   air-ohamber   through   tuyeres   which 
project    vertically    upward   into   the   fuel   bed.     Tho  gas 
rated  is  withdrawn  froi  're  of  tho  generator 

chambor.at  about  half  its  height,  bj  a  stand-pipe  projecting 
upwards  from  the  centre  of  tho   grato  anil  near 

the  top  with  lateral  intake  ports.     The  ga     i  down 

this  pipo  which  is  situated  in  the  hottest  zone  oi  thi 
erator  and  extends  through  the  urate  into  the  air, 
chamber  below.  Tho  gas  pipo  is  coiled  within  the  air- 
chamber  for  the  pur]  !  heating 
tho  air,  and  it  passes  out  of  the  air-chamber  through  the 
axis  of  the  air-inlet  pipe.  Anj  \olatilo  hydrocarbons 
given  off  in  the  upper  part  of  the  generator-chamber  are 
withdrawn  by  a  soparate  pipe. — W.  H.  C. 

Gas-producer.     J.  C.  and  J.   A.   Swindell.   Pittsburg,  Pa. 
U.S.  Pat.  947,065,  Jan.  18,  1910. 

The  fuel  is  fed  into  the  hopper,  14,  and  is  forced  by  the 
plunger,  16,  through  the  pipe,  I.  and  is  discharged  through 


the  funnel-shaped  mouth,  6,  into  tho  centre  of  the  generator- 
chamber,  2.  Air  and  steam  are  injected  through  the 
annular  pi^e,  11,  and  are  discharged  into  the  mass  of 
j  fuel  just  below  and  around  the  fuel  discharge.  The 
'  producer  has  a  water-sealed  ash-pit  and  has  no  other 
opening  for  the  entrance  of  air  other  than  the  annular 
one  described. — W.  H.  C. 

Gas-producer.  J.  Eeuleaux,  Wilkinsburg,  Pa.,  Assignor 
to  A-  Laughlin,  Sewicklev.  Pa.  U.S.  Pat  948,249, 
Feb.  1,  1910. 
The  producer  comprises  a  fixed  body  mounted  over  a 
rotating  water-trough  of  annular  form,  which  surrounds 
a  fixed  conical  grate  and  forms  a  seal  for  a  metal  shell  or 
ash-hopper  depending  from  the  lower  part  of  the  pn  - 
ducer  body.  The  fuel-bed  is  agitated  by  a  number  of 
water-cooled  arms  carried  by  the  rotating  water-trough 
and  extending  parallel  to  tho  grate,  at  different  heights, 
as  far  as  the  axis  of  tho  producer,  the  inner  ends  of  t he- 
arms  being  turned  downwards  and  passing  through  toe 
centre  of  the  grate. — A.  T.  L. 
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Oas  ptirification  ;    Oxide  support  for .     J.  C.  Wright, 

fort,  Essex.     Eng.  Pat.  11,058,  May   10, 
The  Bnppori   or  grid,   which   can   be  used   with   existing 
pun:  ries  of  wooden  bars  or  battens 

fitting  loosely  at  each  end  in  slots  formed  in  bearers  which 

:  the  existing  T-iron  bars  of  the  purifier. — A.  T.  L. 
Manufacture  of  lime  and  [fuel]  gas.     U.S.   Pat.   948,045. 

See  VI 1. 
Calorimeter.     U.S.  Pat.  947,418.     See  XXI 11. 

Ebratum. 
This  Journal.  Jan.    US,    1910,    page  12,  col.  2,   line  29 
from  s  name:  "  A.  J.  Boult.  London. 

From  \V.  H.  Bradley.  OSA." 

Hb.— DESTRUCTIVE    DISTILLATION  ; 
HEATING  ;    LIGHTING. 

Ichthyol    from    ltalt>  V.   Marino-Zucco  and  J. 

Tonolli.  Gazi.  Chini.  Ital.,  1909,  39,  [11].  575—579. 
les  of  a  schist-like  mineral  from  large  deposits 
in  Tuscany  had  an  odour  recalling  that  of  ichthyol,  and 
yielded  on  distdlation  about  8  to  10  per  cent,  of  a  crude 
oil  with  tho  following  elementary  composition  : — Carbon, 
69-50;  hydrogen.  8-73;  nitrogen,  2-27;  sulphur,  7-79; 
and  oxygen.  11-65  per  cent.  10  grms.  of  the  oil  tr. 
with  concentrated  sulphuric  acid  yielded  12  grms.  of 
ichthyolsulphonic  acid,  in  the  form  of  a  dark  brown  soft 
( Somparative  analyses  of  tho  ammonium 
ichthyolate  prepared  from  this  acid  and  of  4  samples 
of  commercial  products  of  different  origin  gave  the 
following  results. 


n. 


Per  cent.  Per  cent.  Per  cent. 

Ammonia   3-36  4-23  2-48 

ilphur    ..         17-68  15-14  13-06 

a    ~nlphur  in  sal- 
phonic    com- 

p.und 6-32  8-04  4-66 

(6)  Sulphur  in  sul- 
phides          11-36  7-10  9-00 

Ratio  between  o 

ami  b    1  : 1-79     1  :  0-83     1 :  1-93 


IV. 


g  So 
T.  0  >, 

I  IS 

§,g 


Per  cent. 

3-93 

11-95 


7-35 

4-57 

1 :  0-62 


Per  cent. 

1-34 

13-05 


2-52 

10-53 

1  :  4-17 


— C.  A.  M. 


Patents. 


Saturaior  for  preparing  ammonium  salts  from  gases  produced 

in  the  destructive  distillation  of  coal,  brown  coal,  etc.     E. 

Wagner.     Ger.    Pat.    216,009,   Feb.    19,    1909. 

At  the  lower  end  of   the   gas-inlet  tube,   5.   is   fixed  an 

annular  disc,  6,  which  rises  slightly  from  within,  towards 


the  outer  part.       Its  lower  surface  may  be  ribbed  in  order 
to   keep   the   surface   of   the   absorbing   liquid   constantly 
circulating.     The  liquid  is  kept  in  contact  with  the  dis 
to  avoid  loss  of  ammonia,   and   also  to  remove  the  last 

from  the  gases. — T.F.B. 

Mantles  for  inverted  incandescent  gas  burners  ;    Forming 

and   hardening .     Xeuo   Kramerlicht   Ges.   m.b.H., 

Charlottenburg,  Germany.     Eng.  Pat.  12,579,  May  27, 
1909.     L'nder  Int.  Conv.,  May  29,  1908. 

The  mantlos  are  supported  in  tho  inverted  position  by 
means  of  a  horizontal  plate  having  suitablo  recesses, 
and  extending  along  the  length  of  a  closed  chamber 
lined  with  refractory  material.  Tho  mantles  are  heated 
for  two  minutes  by  means  of  a  series  of  inverted  blow. 
pipe  burners  having  a  vertical  reciprocating  motion. 
The  products  of  combustion  are  drawn  off  from  the  chamber 
through  outlots  at  a  higher  level  than  the  mantles.  A 
sufficient  quantity  of  air  to  ensure  complete  combustion 
may  be  admitted  through  an  adjustable  orifice  in  the  base 
of  the  chamber,  or  this  orifice  may  be  connected  to  the  flue, 
the  air  being  admitted  to  tho  upper  part  of  the  chamber. 

—A.  T.  L. 

Electric  arc  electrodes  and  processes  of  making  them.  The 
British  Thomson-Houston  Co.,  Ltd..  London.  From 
General  Electric  Co.,  Schenoctady,  U.S.A.  Eng.  Pat. 
2027,  Jan.  27,  1909. 

The  patent  relates  to  arc  light  electrodes  composed  of 
titanium  oxide  and  another  metallic  oxide  or  several 
oxides,  as  described  in  Eng.  Pats.  26,915  and  26,920  of 
1904  (this  J.,  1905,  190,  269).  Owing  to  the  different 
melting  points  of  the  oxides,  and  their  incomplete  mixture 
in  the  electrodes,  the  arc  changes  colour  and  becomes 
less  luminous  after  the  cathode  has  been  in  use  for  some 
time.  The  invention  consists  in  melting  tho  oxides 
together  in  a  crucible,  into  a  homogeneous  mass  which 
is  afterwards  powdered  and  formed  into  electrodes  without 
the  use  of  a  binder  by  filling  the  powder  into  iron  tubes. 
A  suitable  mixture  consists  of  70  parts  of  magnetite, 
30  parts  of  titanium  oxide,  and  5  parts  of  chromite,  with 
a  small  quantity  of  potassium  fluoride. — A.  T.  L. 


Cleveland,  Ohio,  Assignor 
U.S.  Pat.  948,926,  Feb.  8. 


Arc-light  electrode.  I.  Ladoff, 
to  P.  C.  Peck,  New  York. 
1910. 

The  upper  electrode,  or  anode,  is  composed  mainly  of  an 
alloy  of  nickel  and  chromium. — A.  T.  L. 

Incandescent    electric    lamps;     Manufacture    of    filaments 

or   coherent   conductors  of  refractory    material    for . 

Tho  British  Thomson-Houston  Co.,  London.  From 
General  Electric  Co.,  Schenectady,  U.S.A.  Eng.  Pat. 
4164,  Feb.   19,  1909. 

The  patent  is  for  the  use  of  a  solution  of  agar-agar  as 
binding  agent.  The  agar-agar  is  finely  chopped  while  dry, 
and  is  boiled  in  water  to  a  smooth  liquid  containing 
3  per  cent,  of  carbonaceous  material  and  97  por  cent, 
of  water.  One  part  of  finely  divided  tungsten,  molyb- 
denum, etc.,  is  mixed  with  5  parts  of  the  solution,  sufficient 
ammonia  having  been  first  added  to  tho  liquid  to  keep  the 
solution  alkaline  after  the  mixing.  The  hot  mixture  is 
squirted  through  a  fine  capillary  cooled  by  running  water, 
so  as  to  form  a  gelatinous  filament.  These  filaments 
are  conductive  and  need  not  be  carbonised.  The  filaments 
are  shaped,  and  are  then  treated  with  current  in  an  atmos- 
phere of  hydrogen  and  nitrogen,  and  are  finally  sintered  and 
shrunk  by  bringing  them  to  a  high  temperature. — A.  T.  L. 

Optical  pyrometer.     Fr.  Pat.  405,205.     See  XXIII. 

IH.— TAR  AND  TAR  PRODUCTS. 

Nitro-groups  ;     Reduction    of by    hydrogen    sulphide. 

H.  Goldschmidt  and  H.  Larsen.  Z.  physik.  Chem., 
1910,  71,  437—512. 

From  a  quantitative  study  of  the  reduction  of 
nitro-compounds,  the  authors  draw  the  following  con- 
clusions :    (1).  In  tho  reduction  by  hydrosulphides  and 
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hvl  I  ide,   hydro  form   the 

ional  lo  tho  concentration  o(  the  bydrosulp 
in.  reases  rather  moro  quickly  than  the  latter. 
rutn  ol   reduction   in  a  stream  "I    hydrogen   Bulphid 

,,  hi    ut     tin-    concentration    ol    tho 
hide   hi   tho   solution.     (4).  Tho  reduction 

Bret   order  : 

addition  of  ole  me  ion-*  r, 

tin'  reaction.     (5)    Salts  ol   nitro-acids  are  mora  qui 
mlii.  ed   it  '       ol   elool  rol  i   :  ning  the 

Ions.     The  reaction  hero  dso  is  of  the  first  order.     [6).  In 
the  reduol  ion  of  nitro-compounds  with  sulphides  or  polj 
sulphides  in  b  'ii  Bulphide,  amino-, 

pounds  ai  t.     The  thiosulphato  formed  as  end- 

produot    is  due   to  ii 

products  are  hydroxides  and  higher  polysulphides  which 
are  convcrii'il  comparatively  Blowly  into  thiosulph 

;i  Methoxysalicylaldehyde.       P.      Priedlaender.      Mon 
(  hem.,   L909,  30,  S97— 881. 

Tut:  compound   obtained    by    Friedlaender  and   Schuloff 
natsh.  Chera.,  1909,  29,  387)  bj   thi   di  ion  of 

i-methoxybcnzeno-2-ind  found  to  be  identical 

with  the  p-methoxysalicylaldehydo  prepared  by  Tiemann 
ami  Parrisius  in  1880  (Bcr.,  13,  2366).      II-    compound  i 
beat  prepared  by  gradually  adding  co  ted  sodium 

carbonate  solution  to  a  mixture  of  resorcinaldehyde  and 
dimethyl  sulphate  in  warm  methyl  alcohol  until  an  alkaline 
rear  tic n  is  obtained.     The  substance  isolated  by  Gouli 
and  Pi  11)    I  his  J.,  1908,  354)  from  Chlorocodon  Whiteii  has 
probably  tho  samo  constitution. — J.  C.  C. 

Patent. 

Trinitrotoluene  (1,2-  4-  6)  ,■  Purification  of .    V.  Vender, 

Milan.  Italy.     Eng.  Pat.   18,281,  Aug.  7.  1909.     I  nder 
Int.  Conv.,  Aug.  s.   i:ms. 

Crude  trinitrotoluene  is  dissolved  in  concentrated  sul- 
phuric acid  by  heating  to  80° — 120s  C,  and  the  solution 
is  cooled  or  diluted  to  recover  tho  trinitrotoluene,  the 
impurities  (dinitrotoluene  and  tesinous  mattors)  remaining 
dissolved  in  the  acid.  Tho  purification  may  directly 
follow  tho  nitration,  fuming  sulphuric  and  being  added 
to  the  nitration-mixture,  the  excess  of  nitri,  a,  id  t, -moved 
by  distillation,  and  the  residual  solution  cooled,  or  diluted 
and  cooled. — A.  S. 


IV.— COLOURING  MATTERS  AND  DYES. 

5-7-  ">'■''-  Telrachloroindiijo  ;    Synthesis  of- .  Oberreit. 

Comptes  rend.,    1910,  "150,   2S2— 2S3. 

The  author  confirms  the  constitution  of  the  tctrachloro- 
indigo  obtained  by  Danaila  (this  J.,  L910,  SO),  which  is 
stated  to  be  identical  with  that  obtained  from  dichloro- 
phenylglycinecarboxylic  arid  iFr.  Pat.  315,180  of  1901; 
this  J.,  1902,  4n|  i.  produced  by  the  direct  chlorination 
of  phenylglycine-o-carboxylic  arid:  the  diohlorophenyl- 
glyoinecarboxylic  acid  being  identical  with  thai 
from  3'5-dichloranthranilio  acid  iFr.  Pat.  401,506,  example 
1  j  this  J.,  moo.  1120).— A.  Sbld. 

Indigo;    Natural .  Baron  Schrottkv  de  Schrottzvnski. 

Times  Eng.  Suppl.,  Feb.  16,  1910. 

It  is  stated  that,  owing  to  the  successful  introduction 
of  Java-Natal  indigo  (a  three-year  crop),  into  India, 
tho  planter  will  be  able  to  reduce  his  cultivation  expenses 
and  harvest  50  per  cent,  more  green  plain  than 

heretofore,  and  hence,  taking  into  consideration  the 
better  dye-yielding  properties  of  the  new  variety,  and 
tho  improvements  in  manufacture  which  have  raised 
the  output  of  dye  per  100  maunds  of  green  plant  from 
10  or  14  seers  of  indigo,  as  heretofore,  to  28  or  even 
32  seers,  at  an  extra  cost   which  leaves  a   large  margin 


of  profit  t,,  ■ 

-.,11  be  inn-  nthetic 

dye. 


Indigo,    synthetic ; 


Manufacture    of 
L910,  34,  162. 


-.    Chem.-Zeit., 


Kvitjkn    proposes    to    employ  a  modification 

9     to     manufacture     artifli  '" 

liphenyl- 

thioui  i  anilini 

phonyhmide 
a,  Hon  "t  white  leads  id  ppl  I  reatment 

■ 

nidi  .  which  yield  with 

ilphuric  aoid       I  itinanilide  is  diffieult 

„,j|r,  but    Rahtjen  (see  Ger.    Pat.  204,478,  tins  .)., 

1909,  86)  In-  found  thai  it  readily  form  .  with  sulphurous 

aoid  an  addition  comp id,  whiol  iced  smoothly 

to  iinir  o.      tocording  to  Erlenl  aoh  a  yield  ol  80 

of  the  theoretical  quantity  of  indigo  is  attainable. — A.  S. 

\.  liezdzik  and 
,  r.  Monatsh.  Chem.,  1909,  30,  871-  B78. 

The  authors  have   prepared   i by  con- 

ing   a  and    :i-   antnrols,    an  md    I  :  5- 

I :  s.dihvdroxvantlirareni-    with    isatinanilide    or    isatin 
ride,  usually  by  warming  tho  ingi  ogether  in 

acetic  anhydride  aolution.     2-Anthracene-2-indolindigo, 


/C0\ 
nr/ 


\'I1:(H  XNH/ 

forms  bn.nzy.  dark  blue  needles:  with  alkaline  hydro- 
sulphite  it  'Jims  an  orange-red  vat,  from  winch  textile 
fibres  are  dyed  blue.     l.Anthraceno-2-indolindigo, 

.CH  ■  CC\  /CO  x 

CHf  ^>C:C<  'II- 


"\ 


\\'H 


■ 


C]0H8 

forms  coppery,  dark  blur  needles.  When  warmed  with 
30  per  cent  sodium  hydroxide  it  yields  fJ-anthrol-1-alde- 
hyde.     '.i-Aiiihracene-L'-iudolindolignone, 

CO<c54>C  :  C<NH>C«H<- 
lared  from  anthranol-isatin,  and  phosphorus  penta- 
ohloride  in  benzene  solution,  forms  brownish  red  tablets 
with  a  metallic  lustre.  It  gives  an  orange-yellow  vat 
which  becomes  red  on  exposure  to  the  air.  5-Hydroxy-2- 
anthracene-2-indolindigo, 


OH-C6 


(  11  -C 


-CO 


.CO. 


H/|        II  >C:C<^>C.H4, 

forms  dark  blue  needles  and  gives  an  orange-red  vat  from 
which   textile   fibres    are    dyed    in  blue-violet  shades. 

-^J.  C.  C. 

Methylene  Blue.     P.  Landauer  and  H.  Weil.     Ber.,  1910, 

43,  198—203. 
When   Methylene   Blue  in  alcoholic   solution  is   tre 
with   phenylhydrazine   at   the   ordinary   temperature,   it 
is  reduced  to  a  very  pure  form  of    the  leuco-ei 
which  melts  at   185"  C.     This  substi  hsed 

in  an  atmosphere  free  from  acid,  even  by  pure  oxygen, 
and,     in     strongly     alkaline     solution,     pel  or 

hydrogen  peroxide  has  no  action  on  it.  With  -,,dium 
ethoxide  it  gives  a  sodium  salt  Na  atta  hed  to  V.  but 
it  could  not  be  nitrated.     The  nitro-derivati  nco- 

■  "ever,  prepared  by  the  act  ■ 
hydrazine  on  Methylene  Green  I   it  melts  at  1 


' 


—J.  C.  C. 

Quinoline  Red.     E.    Vongerichten  and  L.   Kr.intz.     Ber., 
L910,  43.   128—130. 

By  the  oxidation  of  Quinoline  Red  in  hot  aqueous  solution 
„^th  po(  ;.  1  sulphuric  and.  the  authors 

have  obtained  benzaldehvde  and  a  new  base  which,  when 
heated  with  concentrated  aqueous  potassium  hydroxide, 


- 
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furnishes  Moquinoline  and  an  acid  which  is  probably 
ijuiii  tion    the     base    has 

tbty  (he  constitution, 

V.co.c^         |i 

CH:CH  \C6H«.t'lI 

nun  wiili  rtion 

of    •  of    the   d;  melts 

..nd  yields  an  oxinic. — J.  I    I 

Jndanthrcne   and  flaranthrtni.     XII.  Tht  products  of   tlu 
action  oj  nitric  acid  on  flatanth  i  on   </« 

and  com- 

'e  u>7/>  difficulty.      K.  Holdermann  anJK.  - 

Ber.,  1910,  43,  340—345. 

Wuts  tlavanthrcnc  is  boiled  for  8  hours  with  nitric  acid, 

gp.    1-52     1"  pat  ncentrated  sulphuric  acid 

irts),  at  least  three  different  oompounds  are  prodi 

of   which    that    most    sparingly    soluble    ill  I  ated 

nitric  acid  has  been  examined.     This  micro- 

•.dime   -ui  .Hs(i,„Nc.  which  is  regarded  as 

dinitnxlinitrosodihydroiyflaTanthrene.    i  In  treatment  with 

hot  alkaline  hydrosulphite  or  with  ammonium  sulphide  it 

yields      tetra-anunodihydroxytlavaiilhtvnc     which      is      a 

copper-coloured     ma.--      resi  lulling     indigo,     and      with 

alkaline   hvdtosulphite  gives    a    vat   like   flaventhrene; 

the  dyeings  on  unmordanted   cotton  turn    to    black-blue 

in   the  air  and  with  dUute  hydrochl  change  to 

green,  which    colour    however    is    restored    to    black-blue 

on   washing.     On  heating  the  dyed  cotton  with  bromine 

water,   a  pure  black  colour  is  produced  not 

change  under  the  action  of  at  ids.     When  dinitrodinitroso- 

dihydroxyflavanthrene   is   boiled   with   aniline,    dianilido- 

dinitrosodihydroxy'llavanthrenc     is     formed     which    gives 

a  bright  blue  vat  on  warming  with  alkaline  hydrosulphite, 

and     the     dyeings     on     cotton    retain    their    blue    shade 

exposure    to    the    air:     they    are   turned    green    by 

dilute     hydrochloric     acid,     but     are    not     affected    by 

acetic  acid.     When  p-toluidine  i<   substituted   for   aniline 

in  the  above  reaction,  a  blue-black  substance  is  obtained 

which  is  insoluble  in  hot  alkaline  hydrosulphite. 

In  the  analysis  of  many  of  these  tlavanthrene  derivatives 
the  figures  for  carbon  come  out  too  low,  owing  to  part  of 
the  substance  distilling  into  oxide  and  the  carbon 

being  deposited  in  the  pores  of  the  copper  or  copper  oxide 
and  remaining  unburn!  even  in  a  stream  at  a 

ted  heat.  Also  in  the  nitrogen  estimations  this  deposited 
carbon  retains  some  nitrogen,  so  that  here  also  the  results 
are  too  low.  In  the  estimation  of  carbon  the  difficulty 
is  overcome  by  using  Dennstedt'e  method  or  even  by 
inserting  a  piece  of  Deni  platinum'.  iterial 

the  boat  and  the  copper  oxide  and  heating  it 
to  a  distinct  red  heat  during  the  analysis.  The  nitri  gi  a 
is  also  estimated  correctly  by  Dennstedt's  metl  od,  >  <  I 
as  this  is  rather  complicated,  the  authors  insert  a  boat 
containing  about   1  am  chlorate  near  the 

magnesite  or   bicarbonate   tube  and   when   the   analysis 
has   been   carried   out   as   usual,   tie 
is  heated  and  the  stream  of  oxygen  continued  until  the 
copper  spiral  !•  lacken.     Carbon  dioxide  is  now 

led  through  th<  tiibe  to  drive  off  all  nitrogen  and  it  i-  found 
that  i  o  the  nitrometer. — J.  C.  C. 

Pyranlhrone,  a  nitrogen- free  met!  (hrene 

and  dimethylpyranlhrone.     R.  Seholl.     Ber.,    1910,    43 
346- 

PYBAMTHBOUE,   which   is   found   in   commerce   as    Indan- 
threne  Gold-orange,  has  the  constitution, 
CO 


f  f       I 


m 


en 


' 


,,. 


for  2  hours,  and  oxidising  the  hydro-compound  proi 

ns  of  a  current  of  air.     The  substance  forms  brows] 

-   and  with  alkaline  hydrosulphite  gives  a  purple 

ing  cotton  in  purple-red  shades,  winch  on  w 

in    the    air    become     bt  ghl     orange-red.       Probably    a 

diaminopyranthrone  is  produced   by  similarly  con. 

diamino-2  :  2'-dimcthyl-I  :  l'-dianthraquinonyl:     it  gives 

a  vat  dj  Ii      oadi  -  «  liii  h  i  urn  dark  brows 

in  the  air.  By  the  bromination  of  pyranthrone  a  bromo- 
derivative  i-  formed  which  dye-  cotton  from  a  violet 
vat  in  redder  sha   i  yranthrone.     On  treats 

■Sent    with    nitric    acid    pj-ranthrone    is    partly    nitrated 
and  oxidised  :    the  product  gi\cs  Mulct  shad' 
which  I  i  ii-l  lue  to  gray-blue  in  the  air.      I 

throne  is  reduced  by  hydriodic  acid  and  red  phosphorus 
to     pyranthrene. 


4  :  4'-I>imcthylpyranthroue  is  prepared  from  1  :  3-dimethyl- 
quinone.     With  nitric  and  sulphuric   acids  this  is 
converted     into       4  -  nitro-1  :  3  -  dimethylanthraquinone 
(together  with  the  2  :  4-dinitro-compound),  which  on  reduo- 
'  -ponding   amino-compound.   From 

means  of  the  diazo-reaction,  4-iodo-l  :  3-dimethyl- 
anthraquinone  is  obtained,  treated  with  copper  ponder, 
and  the  resulting  2  :  4  :  2' :  4' :  -  tetramethyl  - 1  :  l'- 
dianthraquinonyl  is  condensed  by  means  of  heating  to 
boiling  with  potassium  hydroxide  and  ethyl  alcohol 
(followed  by  a  current  of  air,  blown  through  the  hot 
liquid) — to  4  :  4'-dimcthylpyranthrone 

COCH3 


CH 


V 


0 

V 


HC 


CH3  CO 

This  -iibstance  forms  orange-red  needles  and  with  alkaline 
hydrosulphite  it  gives  a  purple-red  vat  dyeing  cotton 
in  the  same  colour,  the  dyeings  becoming  golden  yellow 
when  exposed  to  the  air  and  orange-yellow  when  treated 
with  hot  bromine  water.  On  reduction  dimethyl- 
pyranthrone    yields    4  :  4'-dimethylpyranthrene. — J.  C.  C. 

Accnaphtlicnc   series  ;    Studies   in   the  — .     F.    UUmann 

and  E.  Cassirer.     Ber.,  1910,  43,  439-^445. 


and  is  prepared  by  boiling  2 : 2'-dimethyl-l  :  l'-dianthra- 
quinonyl   with    potassium    hydroxide    and    ethyl    alcohol 


As  accnaphtlicnc  is  now  a  commercial  article  tho  authors 
prepared  some  products  (napbthalic  acid  and  naph- 
thostyril)  from  it,  and,  from  acenaphthenequinone,  dyestuffs 
by  condensation  with  phenylated  o-diamines  which, 
how  I'  weaker  than  the  dyestuffs  prepared    from 

phenanthraquinonc.  When  accnaphthcnc  is  warmed 
with  2-aminodiphenylamine  and  acetic  acid,  and  the 
diluted  aqueous  solution  treated  with  a  few  drops  of  nitric 
acid,  phenylacenaphthophenazonium  nitrate, 

Cr2H /"l  ^C6H4 
x-.\  < 

/\ 
C6HS        N08 

■  -  out  on  cooling.  It  dyes  tannin-mordanted 
on-yellow  shades.  The  3-chloro-derivative, 
prepared  from  5  -  chloro  -  2  -  aminodiphenylamine  and 
acenaphthenequinone,  dyes  tannin-mordanted  cotton  in 
greenish-yellow  shades.  2-Aminophenylaccnaphthophen- 
azonium  chloride,  obtained  by  condensing  acenaphthene- 
quinone with  2  :  4-diaminodiphenylamine,  dyes  tannin- 
mordanted  cotton  in  Bordeaux  red  shades. — J.  C.  C. 
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illin  and  its  dtrimtin        I     A.   \1    Noolting.     Hull. 
Ind.  Mull  79,   Wl 

1         I   111  I  : 
OH  :  Ot'll  is,  in  tho  puru  state,  a  Bolid  v  tu 

water  in  pal    \ i  Hi i«   ii  i  .J.    . 
bath  it  dyes  wool  a  golden  yellow,  and  Bilk  iii 
rather  lighter  tones,  l>ul  in  neitlu  tho  shade 

nflucncc  i  ochromio 

...  ii   intmdm  cd   inti  hown 

with  rofen  nee  to  tl  ind  az >1 1 

i  ompound  -  of  -.iln  -.  Ii 

"  Schemer  mord 
lated.     A    ■  omprehensive  o    |  iven 

showing  the  chat 

mill   dyeing   propi  rtios   oi    a   dye  Malaj  hi 

by  tho  i  nt  1 1  nl  hi 'in. M  of  various  radicals  in  different  positions. 

I'.  M. 

Ato-coupling ;     I  of   hydroxyl   ions  on   the   . 

Q.  Holler.    J.  prakt.  I  in  m.,  L910,  Si.  184—187. 
Win  allowed  to  aoi 

on  phenol  (1   mol.)  in  the  proscneo  oi      trying  amounts 

lium  hydroxide  in  exci  bisbenzeneazo- 

phenol    and    tiisbcnzcnca  I.    As    the 

concentration    of    alkali    im  imount    of    bis- 

benzeneazophenol  increases  and   that  enzeneazo- 

o!   diminishes.     Tho   diminution   of   thi    amount    of 
the  latti  i  .  i         in  the  former 

and  this  is  attributed  to  the  formation  oi  readily  Boluble 
by-products,  probablj   O-azo-compounds.     .1.  I'.  C. 

actions  of  li<il>t.  V,  Photochemical  phenomena  in 
solutions  of  dyestuffs.  F.  vVeigert.  Ber..  I  ;)10,  43,  104— 
17:'. 

-     of    Methyl    Violet,    Malachite    Green     and 
ammonium  suits  of  Dranine,  Erythrosine  6,  Eiythrosine 
ii    n  .in  atmosphere  oi  nitrogen  ' 
C.  while  exposed  to  the  cays  from  a  mercury  arc 
lamp.     In  all  cases,  <  \< '  i'i  thai  ol  Methyl  Violet,  a  Con- 
nie diminution  ol  pressuf%  I.  which  was 

partly  restored  when  the  solutions  were  placed  in  i  he  dt 
Chemical  reactions  also  probably  occur,  as  Phloxine 
became  muoh  yellower  and  lust  its  fluorescence  almost  I 
entirely.  Dranine  behaved  in  the  samo  nay,  becoming 
darker.  The  Erythrosine  dyeetuffs  turned  a  very  little 
darker  and  rather  bluer.  Water  was  also  treated  under 
inns,  but  no  such  abnormal  absorption 
of  nitrogen  took  place.  The  author  considers  that  under 
the  nsation-nuclci   arc   formed 

in  thi  which  can  thus  condense  nitrogen  in  very 

entration  on   their  surface.     No  difference  in 
the  change  of  colour       '         ■  ild  be   obsei 

when   it    i  i    with  air  instead   of  nitrogen.     The 

author  points  out  thai  other  observers  have  noticed  the 
absorption    of    oxygen    by    leuco-bases    in    considerable 
that  required  to  oxidise  them  to  the  dyestuffs, 
so  that  here  alsi  1  adsorption  probably 

took  plaee. — I.  ' 

Patents. 

Dyestuffs  of  the  atUkraquinone  series  ;  Manufacture  oj . 

F.  Vllmann.  Berlin.     Eng.  Pat.   12.653.  Mav  28,  1909. 
Cnder  Int.  Oonv;,  Mar.  2   1909. 

By  the  dehydration  of  anilido-anthraquinonocarboxylic 
acids  of  the  general  formula,  ( '.  II . .(  '  i  II. Ml. l;. 1 11 
being  an  antbraquinone  residue),  antnraquinoni 
which  are  vit  dyestuffs  are  obtained.  The  elimination 
of  water  may  be  effected  bj  means  of  sulphuric  acid  or 
the  carboxylic  acids  may  be  converted  into  the  acid 
chlorides,  and  these  then  treated  with  aluminium  chloride. 
:   2-5  parts  of  a-anilido-ant]  rylic 

acid  overed  with  20 — 30  parts  of  benzene  and  rn 

with  2-2  pans  of  phosphe  bloride,  whereby  the 

red  anih'do-antbraquinonei  arboxylic  acid  chloride  is 
obtained.     3—6  anhydrous  aluminium  chloride 

arc  then  added;  the  mixture  becomes  hot  (hydrogen 
chloride  being  evolved  in  quantity)  and  the  mass  becomes 
coloured  tirst   brown  and  then  green.     The  conversion  is 


sunn  i  plot)  .  and    i  mi  god   w  ith     il 

111!      Iien/i  .  id    tl 

Coloured      II.   .  i  llli. lie     III' 

aniline  ;    n    is  insoluble   in  alcohol 

id  w  ith  a   red  i  olour.     H    g 

.in   which  i  niton  is  d 

i  .  M 

new .     A    i  ■     ■  i  I  com  Actii 

fur    \i.ilin  Fabt      Berl         Ei       Pat.    13,91        ■ 
1909. 
I   i      diazo  compound  of    2  :  6-6Uchloranilino-4-8ulphoi 

I.  id  i  ii  "■"  i 1  with  an  aromatic  ortho-hydrozy-i  arboxylic 

Buoh  as  salioylic  acid.  Pull,  cleat  and  fast  orange 
to  red  are  produced  by  dyeing  in  an  acetic  acid 
bath  and  subsequently  adding  sulphuric  acid  and  potassium 
bichromate  to  develop  tl >ur.   -II.  P.  P. 

1  tuffs  of  the  anthracene  series;    Manufacture  of 

id .     & 

in   Basle,   and   A.    Sohaarschmidt,    Bale,    Switaei 

Eng.  Pat  20,127,  Sept.  2,  t! iddition  to  Eng.  Pat. 

7583,  April  8,  1908  (this  J.,  1908,  1015). 
1  process  for  obtaining  otango  vat-dyestuffs  described 
in  the  chief  patent  is  modified  in  that  the  crude  dyestuff 
ii, d  by  melting  2-methylanthraquinone  or  omega- 
monoohloro-2-methylanthraquinone  with  sulphur  a 
temperature  below  300°  C,  is  treated  with  concentrated 
iiiirie  aei.l  In-fore  the  treatment  with  hypochlorite. 
Instead  ol  using  pieviously  prepared  hypochlorite,  the 
dyestuff,  which  has  been  treated  with  sulphuric  acid, 
may  bo  suspended  in  a  solution  of  common  salt  and 
the    solution  electrolysed. — II.  P.  P. 

Vat  dyestuffs  ;    Production  oj  red  .     Badisehe  Anilin 

und'   Soda    Fabrik.     Fourth   Addition,    dated    U 
1909.      (Inder   Int    Corn.,    Mar.  11,  and  April  2S,  1909) 
to   l-'r.    Pat  365,920,  May  4,  1908  (this  J.,    1906  979! 
1(1117,  900;    1908,  1015)- 
New  vat   dyestuffs  of  tho  anthracene  series  are  .pieparcd 
by  condensing  halogenated  ketones  of  the  general  formula. 
XI;. i  O.R'.X,  or  halogenated  diketones  of  the  formula. 
X.K.CO.CO.Pv'.X,  (where   R  and  R'  signify   identical   or 
cent,    simple,    or    substituted    aromatic    or    aliphatic 
radicals,  and   X  an  atom  of  a  halogen)  or  halogen  deriva- 
tives  of  cyclic  a-diketones  such  as  phenanthrenequinone 
with     aminoantliraquinones    or     their    derivatives.     The 
dyestuffs   obtained   dye   cotton   from   the   vat    in 
shades  of  red. — J.  C  C. 

Gallocyanine  scries  ;    Production  of  dyestuffs  of  the  . 

Farbenfabr.  vorm.  F.  Bayer  und  Co.  Idition, 

dated  .May  26,  1909,  to  Fr.  Pat  396,564,  Nov.  20,  1908. 

In  the  first  Addition  (this  J.,   1909,  1029)    the   dyestuff 

obtained  from   nitrosodiethylamline   and   gallic   acid 

ad  to  dissolve  in  sulphuric  acid  with  a  pure  red  colour  ; 

lour  is,  however,  distinctly  violet.-  .1.  C.  C. 

Azo  dyestuffs  und  process  lor  their  production.     Farbenfabr. 
I       Haver   und    Co.      Fr.    I  78,   July    17. 

1909.     Under  Int.  Conv.,  Sept.   1908. 
The  diazo-dcrivativo  of  o-sulphanilic  acid  or  its  deriva  I 
is    combined     with     l-amino-S-naphthol-3 :  6-di 
acid  i  iution,  and  a  diazo-componnd  is  allowed  to 

act  on  the  resulting  monoazo-dyestufl  in  alkaline  solution. 
As  an  example  the  production  of  a  dyestuff  dyi 
in  greenish  hi*  ia  described,  which 

combining  diazotised  p-nitraniline-o-sulphoi  with 

the    acid    mentioned,    and    acting    on    the  <™h 

d'azobenzenc. — J.  C.  C. 

oindigo;  Manufacture  of .  Farbwerke  vorm. 

Meister,  Lucius,  und  Briini'i  130,  June  17, 

1909.      1'nder  Int.  I 
Tin:  preparation  of  tetrabromoindigo  is  more  advantage- 
ously  carried  out  if  chlorosulphonic  acid  is  substituted  for 
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concent rated  sulphuric  acid  in  the  bromination  of  bid 
mple:    15  kilos,  ol  bromine  are  diasoli 

and  5  kilos,   of   finely   di 
indK  dually  at  the  ordinary  temperature. 

The  pure  bluo  solution  is  thrown  on  ice,  and  the  precipi- 
tated dyestuff  collected,  pressed,  and  dried. — J.  C.  G 

p-Amino-m-hydroxyazo  dyestuffs;    Prorsss  for  preparing 

new .     Anilinfarben-  und  Extraktfabr.  vorm.  J.  R. 

Fr.  Pat  404,535,  June  28,   1909.     Cnder  bit. 

Conv..  March  26,  1009. 

Amixohn  dyestuffs    of    the    general    formula, 

R.N,  OH  .Ml.,   in   which   E    represents    the 

radiv  romatio  sulphonio  or  ■  u  id  or  its 

ituted  derivative,  are  obtained  by  combining  a  diazo- 
amino-sulphonic  or  oarboxylia  acid   with 
m-amino-p-cresol   in   acid   or   ii'-utial   solution,    with   or 
without   the  addition  of  thiosulphates,   tl  bs,  or 

xanthates,  or  also  by  combining  the  diazo-compounds 
mentioned  with  the  arylsulphonyl  e1  io-p- 

cresol.  and  subsequently  eliminating  the  arylsulphonyl 
group. — J.  ' 

o-Hydroxydisazo  dyestuffs ;    Process  for  preparing  chrome 

.     Anilinfarben-    und    Extraktfabr.    vorm.    J.    R. 

Oigy.  Fr.  Pat.  404,536,  Juno  28,  1909.  Under  int. 
Conv.,  Mar.  26,  1909. 

The  dyestuffs  previously  described  (this  J.,  1908,  lloT) 
can  be  obtained  b)»  diazotising  the  p-amino-m-hydroxyazo- 
dyestuffa  of  the"  type,  RN,.C,Ha(CH,)(OH).NH]l,  and 
combining  the  resulting  diazo-compounds  with  a  suitable 
component. — J.  C.  C. 

Monoazo  dyestuffs  especially  suitable  /or  preparing  lakes; 

Process   for   preparing .     Chern.    Fabr.    Griosheim- 

Eloktron.     Ger.  Pat.  217.277,  Aug.  14,  1908. 

The  diazo  compounds  of  di-  or  trichloro-aniline,  or  of 
mono-,  di-.  or  tiichloro-anilincsulphonic  acids,  are  com- 
bined with  2.5-  or  2.6-naphthylamineaulphonic  acids  or 
with  2.3.6-  or  2.5.7-naphthylaminedisulphonic  acids. 
Theso  dyestuffs  form  lakes  which  are  bright  orange  in 
colour,  and  are  very  fast  towards  light,  acids,  and  lime. 

— T.  F.  B. 

Disazo  dyestuffs  ;  Manufacture  of  new .     P.  A.  Newton, 

London.  From  Farbonfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld,  Germany.      Eng.  Pat.  8416,  April  7,  1909. 

See  Fr.  Pat.  403,208  of  1909  ;  this  J.,  1909,  1309.—  T.  F.  B. 

Vat  dyes  ol  the  anthracene  series  ;    Manufacture  of . 

P.  A.  Newton,  London.  From  Farbenfabr.  vorm. 
F.  Bayer  und  Co.,  Elberfeld,  Germany.  Eng.  Pat. 
0219,  April  19,  1909. 

See  Fr.  Pat.  403,259  of  1909  ;  this  J.,  1909,  1 309.— T.  F.  B. 

Wool  dye  ;    Red  to  violet .     M.   Weiler,  Assignor  to 

Farbenfabr.  vorm.  F.  Baver  und  Co.,  Elberfeld,  Ger- 
many.    U.S.  Pat.  947,876,  Fob.  1,  1910. 

See  Ger.  Pat.  216,305  of  1908  ;  this  J.,  1909, 1309.— T.  F.  B. 

Basic  dye  ;    Bed .     W.   Konig,  Dresden,  Assignor  to 

Farb.  t  i  in.   7".   Baver  und  Co..  Elbeifeld,  Ger- 

many.    U.S.  Pat  947,918,  Feb.   1,  1910. 

See  Addition  of  Nov.  23.  1908,  to  Fr.  Pat  395,793  of  1908  ; 
this  J.,   1909,  595.— T.  F.  B. 

Mono-azo   dyestuffs    for   chrome-mordanted    wool ;    Manu- 
facture of .     A.  G.  Bloxam,  London.     From  Act.- 

Ges.  f.  Anilinfabr.,  Berlin.  Eng.  Pat.  12,456,  May  26, 
1909.     Addition  to  Eng.  Pat.  6727,  March  20,  ]<io!i. 

I  :.r.  Pat  216,812  of  1908  ;  this  J..  1910,  207.-  T.  F.  B. 

//■■I'tnthrene   monosulphonic   acid  and   process   of   making 
same.     B.     Bohn,    Mannheim,    Assignor    to    Bi 
Anilin    und    Soda    Fabrik,    Ludwigshafen    on    Rhine, 
iny.     r.S.  Pat.  948,204.  Feb.  1.  1910. 

See  Eng.  Pat.  339  of  1909  ;  this  J.,  1909,  975.— T.  F.  B. 


Balogenatcd  indigo  and  process  of  making.     P.  E.  Oberreit, 

V.   Villager,  and   P.    Nawiasky,  Assignors  to  Badiscue 

Anilin    und    Soda     Fabrik,    Ludwigshafen    on    Kluno, 

rmany.     CJ.S.   Pat  948,241,  Feb.  1,   1910. 

.  Pat  (01,506  of  1909  ;  this  J.,  1909,  1120.— T.  F.  B. 


V— FIBRES  ;     TEXTILES  ;     CELLULOSE  ; 
PAPER. 

Chardonnct  artificial  silk;    Recovery  of  ether-alcohol  in  the 

ire  ol .     A.  Vajdafv.     Vegyi  i.apok, 

Budapest,  1909,  4,  103.     Chem.-Zeit,  1910,  34,  Kep.,  75. 

A  method  which  i-  ited  to  have  proved  successful  since 
1906  in  a  Hungarian  artificial  silk  factory,  consi 
operating  the  reels  on  which  the  artificial  silk  is  wound  by 
means  of  a  roller  on  to  which  water  is  sprinkled.  In  this 
way  the  solvent  is  washed  out  of  the  wet  fibres,  the  supply 
of  water  being  so  regula  ed  that  thu  liquid  flowing  off  the 
roller  contains  about  14  per  cent,  of  ether-alcohol,  v.  Inch 
is  subsequently  recovered  by  distillation. — A.  S. 

Silk  weighted  with  tin  ;  in due  to  the  action 

of  light.     (..  Gianoli.     Cheni.-Zcit.,  1910,  34,  105—106. 

Earlier  investigations  of  silk,  which  had  been  weighted 
with  tin  salt,  have  shown  that  those  portions  which  by 
exposure  to  light  had  become  tender,  reacted  with  mer- 
curic chloride.  It  is  now  shown  that  this  reactivity  is 
not  due  to  the  presence  of  stannous  compounds,  but 
rather  to  decomposition  products  of  the  silk,  resulting 
from  the  effects  of  oxidation  and  hydrolysis  upon  the  silk 
fibroin.  The  decomposition  products  are  soluble  in 
water,  and  include  ammonia  and  other  nitrogenous  com- 
pounds. When  exposed  to  sunlight,  in  a  vacuum  or  in  an 
atmosphere  of  an  indifferent  gas,  the  fibre  retains  its 
elasticity  and  strength,  but  these  are  seriously  affected 
when  exposure  is  carried  out  in  the  presence  of  air  or 
moisture. — F.  M. 

TTooii   formation;    Colloid-chemical  processes' during 

and  the  physical  character  of  wood  and  of  lignin.  H. 
Wislicenus  and  M.  Klcinstiick.  Z.  Chem.  Ind.  Kelloide, 
1910,  6,  17—23,  87—94. 

The  authors  find  that  when  wood  sap  is  shaken  with 
cellulose  or  with  fibrous  alumina,  constituents  of  the  sap 
are  adsorbed.  These  phenomena  were  studied  in  great 
detail  in  the  case  of  sap  from  various  sources  and  at 
various  seasons,  and  it  is  concluded  that  wood  substance 
is  formed  by  adsorption  of  colloidal  substances  from  the 
cambial  sap  by  the  cellulose  which  is  first  formed,  and 
also  by  the  deposition  of  membranes  on  its  surface 
formed  from  colloidal  gels.  They  consider  that 
purely  chemical  phenomena  play  a  subordinate  part  in 
the  process.  Lignin  is  regarded  as  a  varying  mixture  of 
colloids  adsorbed  by  the  cellulosie  framework,  in  a  partly 
reversible  and  partly  irreversible  state.  The  spring  sap 
appears  to  be  a  product  of  the  partial  reversal  of  this 
deposition  process,  and  contains  comparatively  small 
amounts  of  dissolved  colloids  before  the  period  of  foliage 
development  On  the  other  hand  during  the  period  of 
wood  formation,  the  cambial  sap  contains  large  amounts 
of  adsorbable  colloids,  which  decrease  in  quantity  in 
August  when  wood  formation  ceases. — E.  F. 

Patents. 

Silk  ;   Process  for  weighting by  means  of  a  mixture  of 

and  zinc  salts.     II.    Salvaterra.     Ger. 

Pat  215.702.  Jan.  8,  BIOS.  Addition  to  Ger  Pat. 
214,372,  Sept.  20,  1907. 

heating  the  silk  with  zinc  and  tin  salts 
and  then  with  tartan,  acid  as  in  the  principal  patent 
(this  J..  1909,  1 1  !>  1  i.  the  whole  process  is  carried  out  in 
one  operation,  the  weighting  bath  consisting  of  a  solutipn 
of  stannic  chloride,  zinc  Buhihate.  tartaric  acid,  and  hydro- 
chloric acid.— T.  F.  B. 
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Ludwigshafcn  on    Rhine,  Germany.      Eng.    Pat.   7743, 
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this  .1..    1909,    1194.-    'I'.  1'.  I'.. 
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Pat  in. "in.  May  -l.  1909.  I  odei  tnt  Conv.,  \pril  16, 
1909. 

Pat  102, 162  of  1909  ;  this  J.,  1909, 1270.— T.  F.  B. 

Barrel  bodies  from  paper  piilp ;  App  mating . 

\Y.    II.    Docker,   Syraouse,   D.S.A.     Eng.    Tat.    15,209, 

•hiii.'  30,   I: - 

1909  :   this  .1.,  1909,  958.— T.  F.  B. 

Disintegrating  silica  direct  from  natural  silica  and  silicates. 
[Preparation  of  si :e.]     Eng.  Pat.  1735.     Set   VII. 


VI.— BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 


Wool;    Dyeing  of .     51.  Saget.  Monit  Scient.,  1910, 

24,  80—87. 
The  author  supports  the  theory  that  wool  contains  amino, 
imino,    and    eai  constitution    being 

required   in  explain   why   wool   mordanted   with   tannate 
of  tin  loses  its  affinity  For  acid  dyestuffs.     This  loss  of 
ursalso  when  hydroxy)  and  carboxyl  groups  ate 
introduced    by    the    dyestuffs,    eto.,    used    in    producing 
BTVing  effect. — B.  N. 

•  luffs  of  the  "  Mikado  "  class  ;    The  printing  of  . 

A.  Liebmann.     Sealed   Now   No.  991,  July   15,   1897. 
Bull.  Soc.  Ind.  Mulhouse,  1909,  79,  399. 

Prints  obtained  with  Mikado  dyestuffs  by  the  usual 
methods  of  application  are  not  fast  to  washing,  but  the 
drawback  is  .-.ml  to  be  overcome  by  producing  the  colour 
by  development  upon  the  fibre.  This  may  be  done  b}' 
printing  with  /initro-o-tolucncsulphonie  acid  (or  its 
sodium  salt)  together  with  caustic  soda,  and  steaming, 
or  the  sulphonatc  may  be  printed  alone,  and  the  goods 
ed  through  a  hot  solution  of  caustic  soda,  soured 
off,  rinsed,  and  dried. — F.  M. 

Patents. 

Printing  plates  :  Process  for  preparing  — — .  H.  Strockcr- 
Aufermann.  Munich,  Germany.  Eng.  Pat  3699, Feb.  15. 
1909. 

In  the  pro  -  of  preparing  grained  printing  plates  foi 
monochrome  and  polychrome  printing  1"  with 

ferric  chloride  through  a  chromated  fish-glue  <  outing,  a 
solution  of  gum  arabic  is  incorporated  in  the  chromated 
fish-glue  coating.  Whether  the  etching  be  done  by  ferri. 
chloride  or   by  the  process  described  in  Eng.  Pat.  28,319 


1906  (see  Fi.  1  J.,  1907,      16 

on  i      tun    lie I.      'I  li. 

i reatod  with  a  tannin 

u.  which  re  II.  1'.  P. 

— . 

The    Calico    Printei        \    a,    Ltd., 

and    F,    Ashton,    Syde,    '  Ihe  hire      I  i 
.Mar.  30,  1009. 

1  ■  '  ed   by  printing 

alkaline  metallic  mordant. 

odium  aluminate,  and  a  printing  colour  prepared 

»iili   sulphide  or   vat    dyestuffs.     The   printed   labric   is 

med,  treated   with  an  acid  to  i 

l  to  spread  beyond  thi   confines  of  the  pattern, 
then   "dunged"   immediately  and  dyed.      In     • 

treatment   a   very   moi  I  en   in 

order  partially  to  spread   both 

shade  of  the  colour  and  at   i1"  both  the 

mordant  and  the  dy<  where  originally  printed.     II.  1'.  P. 

of  textile  fabrv  i  ;    Mi  an  •   <  |  the 

■ ■.    J.  Rylance,  Cheadle  llulme.     Eng.  Pat.  2s',05t>. 

Dec.  24,  1908. 

Tin:  goods  are  impregnated  with  a  solution  containing 
ammonium,  aluminium,  and  manganese  sulphates,  then 
squeezed,  and  dried. — F.  M. 

Paper  and  other  substances  ;    Decorative  treatment  of  . 

H.    C.   .Mitchell,   London.     U.S.   Pat.   947,973,    Feb.    I. 
1910. 

The  process  for  the  decorative  treatment  of  paper  and 
other  substances  consists  in  applying  colour  upon  a  surface, 
e.g.,  of  a  roller,  moving  thi  in  a  bath  of  liquid  or 

applying  liquid  thereto  in  any  manner  for  the  purpose  of 
spreading  the  colour,  and  then  transferring  the  colour 
by  impression  from  the  prepared  surface  to  the  paper 
or  other  substance  to  be  decorated. — J.  F.  B. 


VII.— ACIDS  ;    ALKALIS  ;     SALTS  ;     NON- 
METALLIC    ELEMENTS. 

Sulphuric  acid;    Photochemistry  of .     A.   Coehn  and 

H.  Becker.  Z.  physik.  Chem.,  1910,  70,  88—115. 
The  authors  have  studied  the  formation  of  sulphur 
trioxido  from  sulphur  dioxide  and  oxygen  under  the 
influence  of  the  radiation  from  a  quartz  mercury  lamp. 
Experiments  made  with  a  quartz  reaction  vessel  mounted 
within  a  mercury  lamp  showed  that  the  formation  of 
sulphur  trioxide  proceeds  fairly  rapidly  even  at  the  ordinary 
temperature  and  more  rapidly  at  higher  temperatures. 
The  equilibrium  is  quite  distinct  from  that  attained  in 
daylight.  With  tho  mixture,  2SO, :  Os,  equilibrium 
is  attained  with  a  production  of  65  per  cent,  of  sulphur 
dioxide,  and  this  equilibrium  can  also  be  attained  starting 
from  sulphur  trioxido.  At  160°  C,  with  the  gases  confined 
in  the  reaction  chamber,  equilibrium  was  attained  in 
1  hour.  In  daylight  at  temperatures  below  450°C.  the 
equilibrium  condition  corresponds  to  practically  100  per  cent, 
of  sulphur  trioxide.  Again  the  light-equilibrium  (attained 
on  exposure  to  tho  radiation  from  the  mercury  lamp)  is 
not  displaced  by  rise  of  temperature  up  to  800°  C,  whereas 
the     temperature-    or    dark-equilibrium    (in  daylight)   is 

laced  considerably  by  rise  of  temperature  above 
450°  C.  With  a  mixture  in  the  pro]  ortion  ,  SO,  :  0:=1  :  13, 
for  example,    at  800°   (.'..    the    yield  of    sulphur   trie 

BQ  per  cent  on  exposure  to  the  rays  from  the  mercury 
lamp,   whereas   in  daylight,   the  yield   is  44   per  cent,   of 

;  ur    trioxide.     The    temperature-coefficient    of     the 
iv  of  the  photochemical  reaction  was  found  to  be 
1-2.     The  authors  consider  that  a  technical  nical 

process  for  the  product  ion  of  sulphuric  acid  i  -  ble, 

since  on  using  air  in  place  of  oxygen,  no  oxides  of  nitrogen 
are  formed.      Somo  experiments  were  made  with  a  special 
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mercury   lamp   composed   essentially    of   a    quartz    tube. 

Ion;  and   1-8  om.  diam.       This  was  end. 
a  tube  i  .  English  quarts,  100  om.  long  an 

.iiam..    the    annular   si  the    two 

as  reaction-chamber.     At  450    C  and  with  the  gaseous 
mixtur.  j    it  the  rate  of  100-150  c.c.   per  minute, 

-     -  B0   per  eent 

of    sulphur  trioride  were  obtained,  with  0-78 
ind   'J-3   mols.   of  oxygen   per   moL  of  stUphur 


A.  S. 


Electrolytic   chlorine;     Utilisation   of in    the   simul- 
taneous production  o/  hydrochloric  and  sulphuric  acids. 
ppadoro.     Gazz.  Chim.  Ital.,  1909,  39,  11,  616— 
642. 

k  the  production  of  bleaching  powder  is  now  more 
than  sufficient  to  supply  the  demand,  the  problem  of 
utilising  the  chlorine  obtained  in  the  electrolytic  manu- 
facture" of  soda  urgently  awaits  solution.  The  process 
of  Askenasy  and  Mugdan  (Eng.  Pat.  14,342  of  1903: 
this  J.,  1903,  1085)  for  the  production  of  sulphuric  and 
hydrochloric  acids  by  the  interaction  of  chlorine,  sulphur 
dioxide,  and  water.   _  factory  results  in  pra 

and  in  order  to  determine  tho  most  Buital  I  conditions 
for  working  this  process,  tho  author  has  studied  the 
solubility  of  gaseous  hydrochloric  acid  in  mixtures  of 
water  and  sulphuric  acid  at  different  temperatures.  The 
following  table  gives  the  results  in  a  condensed  form  : — 


At  ir  c. 

At  40°  C. 

At  70"  C. 

In  100  grms. 

In  100  grms. 

In  100  grms. 

of  solution. 

Sp.gr. 

of  solution. 

Sp.gr. 

of  solution. 

Sp.gr. 

HC1    HiSO« 

HC1    H.SO. 

HC1 

HjSCU 

grms.    grms. 

grms. 

grms. 

grms. 

grms. 

1-211 

— 

1-185   31 

3-56 

1-145 

32-7 

1-61 

1-220 

39-9         1-86 

1-191    34-8 

5-86 

1-150 

31-1 

3-38 

1-220 

39-2         4-75 

1-210    32-4 

8-90 

1-160 

30-5 

4-80 

1-235 

36-9         8-04 

1-255    27-6 

16-8 

1-180 

28-9 

7-93 

1-260 

33-2       12-8 

1-255    25-9 

18-8 

1-225 

22-8 

18-9 

1-305 

28-5       20-9 

1-340    18-5 

28-6      1 

1-230 

22-3 

20-0 

1-355 

22-6       30-8 

1-400    11-5 

44-2 

1-315 

13-2 

36-2 

1-430 

15-0       44-6 

1-520     3-35 

51-1 

1-380 

6-99 

48-0 

1-545 

6-26     59-4 

1-575      1-17 

66-4 

1-510 

1-56 

62-7 

1-580 

3-25     65-4 

1-650      0-17 

73-2 

1-560 

0-54 

67-6 

1-660 

0-62     73-7 

1-725      0-081 

79-4 

1-700 

0-05 

80-7 

1-735 

0-11     77-5 

1-755      0-032 

81-4 

1-745 

0-035 

a  mi 

1-815 

0-068  89-0 

1-770      0-029 

83-5 

1-745 

0-032 

83-4 

Hence  at  the  ordinary  temperature,  60  per  cent,  sulphuric 
acid  can  contain  not  more  than  6  per  cent,  of  hydrochloric 
acid,  whilst  80  per  cent,  acid  can  only  contain  about  0-1 
per  cent.  ;  and  at  70°  C.  the  possible  amounts  of  hydro- 
chloric acid  in  sulphuric  acid  of  these  two  strengths,  are 
about  1-5  and  0-5  per  cent,  respectively.  In  practice 
it  is  necesssary  to  obtain  sulphuric  acid  of  a  concentration 
at  least  equal  to  that  of  chamber  acid  (50°  to  55°  B.=62-5 
to  69-9  per  cent.).  In  working  the  process  to  obtain  an 
acid  as  nearly  as  possible  of  70  per  cent,  strength,  the 
temperature  within  the  apparatus  should,  if  possible, 
exceed  70°  C.  The  reaction  between  tie-  chlorine,  sulphur 
dioxide,  and  water,  develops  a  considerable  amount  of 
heat — 

30,  ig«s)+Cl::(gas)+Aq=H2S04,Aq+ 2HCl,Aq+816oals. 
In  an  experiment  on  a  small  scale,  in  which  two  currents 
of  equal  volumes  of  chlorine  and  sulphur  dioxide  wore 
passed  into  water  at  the  rate  of  200  c.c.  of  the  mixed  gases 
per  100  c.c.  of  water  per  minute,  the  temperature  reached 
05°  C,  but  gradually  diminished  as  the  reaction  became 
slower,  and  eventually,  after  some  days,  a  solution  of 
sp.  gr.  1-570  at  17°  C.  was  obtained.  This  solution  con- 
tained 3-69  per  cent,  of  hydrochloric  acid  and  63-2  per 
cent,  of  sulphuric  acid.  In  a  corresponding  experiment 
the  gases  were  first  saturated  at  80°  C.  with  steam  in  the 
necessary  proportion  for  the  reaction,  and  were  then  passed 
into  a  large  globe.  Tho  sulphuric  acid  formod  at  the 
bott6m  had  the  sp.  gr.  1-52.  The  gases  leaving  the  globe 
passed  through  a  tower  containing  glass  through  which 


trickled  concentrated  hydrochloric  acid,  and  then  through 
a    second    tower   through  which  water    dosconded. 
liquid  accumulated  at  the  bottom  of  tho  latter  had  a  sp    J 
of  1-165  and  contained  31-6  per  cent,  of  hydrochloric  acid, 
and  0-84  pel  cent,  of  sulphuric  acid.     The  object  of  m 
strong  hydrochloric  acid  in  the  tirst  tower  was  to  prevent 
the    evaporation    of    water,    otherwise    cat    od  tho 

heat    of   reaction.      In   the   most    successful   experiments 
on   a   small   scalo,    the   proportion   of   hydrochloric 
in  t lie  sulphuric  at  id  was  only  0-6  percent.,  and  in  industrial 

tice  «ould  have  been  much  smaller,  since,  in  add 
to  the  heat  of  reaction,  inert  gases  (oxygen  and  nitrogen 
derived  from  tho  pyrites)  would  also  help  to  climb 
tho  hydiochloric  acid.  Hydrochloric  acid  is  also  a  common 
impurity  in  sulphuric  acid  from  the  leaden  chambers. 
Thus  the  following  proportions  of  hydrochloric  acid  were 
found  in  the  sulphuric  acid  made  at  Ravenna: — Acid 
from  the  first  chamber,  (51-25  B.).  0-005  per  cent.  ;  acid 
from  the  second  chamber  (4t'.-4  B.),  0-25  per  cent.  ; 
and  acid  from  tho  third  chamber  (42°  B.),  0-65  per  cent. 
The  hydrochloric  acid  obtained  in  the  process  described 
above  had  a  strength  of  31-6  per  cent,  and  contained 
0-84  per  cent,  of  sulphuric  acid,  whilst  in  another  experi- 
ment the  liquid  contained  26-6  per  cent,  of  hydrochloric 
acid  and  0-28  per  cent,  of  sulphuric  acid.  In  a  third 
experiment  the  hydrochloric  acid  contained  0-27  per  cent. 
of  free  chlorine,  due  to  a  relative  excess  of  that  gas  having 
been  introduced.  As  regards  the  economic  value  of  the 
process,  the  cost  of  100  kilos,  of  electrolytic  chlorine  is 
estimated  at  about  6-20  lire  (49s.  8d.  per  ton)  and  that  of 
the  sulphur  from  the  pyrites  at  about  6  lire  per  100  kilos. 
(48s.  Id.  perton).  Since  100  kilos.  (220-5  lb.)  of  chlorine 
and  45  kilos.  (99-2 lb.) of  sulphur  yield  2S5  kilos.  (628-4  lb.) 
of  hydrochloric  acid  (21°  B.),  which  can  be  sold  for  about 
15-67  lire  (12s.  4d.),  and  199  kilos.  (438-8  lb.)  of  sulphuric 
acid  (52°  B.),  worth  6-57  lire  (5s.  2d.),  there  is  a  good 
margin  for  working  expenses  and  profit.  The  cost  of 
erecting  and  working  the  plant  is  certainly  not  greater 
than  the  corresponding  expenses  for  separate  acid  plants, 
and  the  suppression  of  the  fuel  ordinarily  required  for  the 
manufacture  of  hydrochloric  acid  is  an  advantage  for  the 
new   process.- — C.  A.  31. 

Soda  deposits  at  Lake  Magadi,  Central  Africa.  Oil, 
Paint,  and  Drug  Rep.,  Jan.  31,  1910.  (See  also  this 
J.,  1910,  210).     [T.R.] 

F.  Shelfoed,  an  English  engineer,  has  discovered  large 
deposits  of  soda  at  Lake  Magadi,  which  is  the  terminal 
point  of  the  projected  railroad  of  the  Uganda  Railway, 
Central  Africa.  It  is  generally  thought  that  the  deposits 
are  of  commercial  value,  for  the  East  African  Syndicate 
has  already  granted  a  concession  to  M.  Samuel  and  Co. 
to  work  the  beds.  Mr.  Shelfcrd  describes  the  lake  as 
follows  : — "  From  the  surrounding  mountains  the  lake, 
which  is  ten  miles  long  by  two  or  three  miles  in  breadth, 
looks  like  an  ordinary  sheet  of  water  of  somewhat  reddish 
hue.  On  reaching  the  shores,  however,  we  found  that  the 
water  was  oidy  a  few  inches  deep,  and  covered  a  hard 
surface  looking  exactly  like  pink  marble.  There  is  an 
immense  deposit  of  soda,  which  was  bored  and  found  to 
extend  to  a  considerable  depth,  thus  indicating  an  area 
of  at  hast  twenty  square  miles  of  solid  soda.  The 
heat  upon  the  soda  lake  was  very  great." 

Potash    salts :      Methods    of    analysis    of    the .    H. 

Roemer.     Chem.   News,   1910,   101,   54—58. 

For  the  estimation  of  potash,  Fresenius's  platinic  chloride 
and  Wense's  and  Caspari's  perchloric  acid  methods  are  in 
general  use  in  tho  potash  industry.  These  two  methods, 
described,  were  adopted  and  accepted  as  interna- 
tional forms  by  the  International  Congress  of  Applii  .1 
Chemistry  at  Berlin,  1903.  Besides  these  international 
methods  the  zinc-dust  method  introduced  by  Feit  and 
Bokemuller,  is  still  much  approved  of  by  a  few  potash 
works.  This  method,  which  does  not  necessitate  the  pre- 
cipitation of  sulphuric  acid  in  the  analysis  of  salts 
containing  a  sulphate,  has  been  described  in  detail  by 
Bokemuller. 
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Special  weight*.     According    t"    stipulations   mode   by 
IV'  In,  ii  is  now  the  practice  m  both  methods  to  wi 
tho  substances   thai     I   m 
I    precipitate    gives     01    per    cent,  ol     pol 
in  Hulphale. 
■■•  :  — 
I)  For         cent.    Ml. 
/;//   platinic   chl  7-640  g] 

2K(  I  :  Kin  I.,'.  01    80  56  gnu- 
By  perchloric  acid  I  :\'i    0-53si 

US      I'M  1  .  JM'IH.i. 

.'.  K,S04. 
By  platinic  chloride  ~i<i)    8-9275  grms.    (25    0-3571 

26K    Ml,  :   K    I'M   |,),    ,.,'    :: 

By  perchloric  acid— (b)    18-7218  grms.     (26x0*367] 

J.-.K.sn,  :  2KI 
Atomic  weight  of  platinum. — Tho  old  figure  of  Borzolius, 
17-2,  i-  ili'-  established  atomio  weigh!   of   | 
and  factor  osod  in  the  platinic  ohloridi  because 

this   figure   takes  leration    the    Eao1    thai    the 

ium  platinic  chloride  precipitate  does  no! 
correspond   to   the   formula,    k.l'til,.   Inn.  acooiding  to 

ir  and  Arthur,  contains  leas  chlorine,  and  in  ad 
hydrogen  .'.ml  oxygen,  which  will  not  go  off  in  ii" 
oi   water  at    160°  0.     As  demonstrated   by   the  classical 
research     of     presenilis,    tho    results     obtained     by    the 
use.  of  'lie  more  exact  Seubert  atomic  weight,  Pt  — 195-0, 
are  too  high. 

Alcohol. — For  washing   the   potassium  platinic  chloride 

precipitate,  alcohol  of  al  lea  i  96  ]ht  cent,  strength  Bhonld 
!>e  employed,  although  in  a  few  methods,  as,  for  example, 
I  hose  used  by  Midler  and  MorozwicZ,  80  per  cent,  alcohol  is 
recommended.  According  to  Tietjens  the  i lemingly  more 
correct  analyses  with  BO  per  cent,  alcohol  depend  on  an 

equalising  of  errors  ;  that  is.  the  result  which  would  be  gh  I n 

impurities  leff  behind  by  the  weaker 
alcohol  is  balanced  by  the  result  which  would  be  given  by 
traces  of  the  potassium  platinic  chloride  being  diE  olved 
by  tho  water  in  tho  80  per  cent,  alcohol.  As  found 
by  l'rocht.  ono  ]>art  of  potassium  platinic  chloride 
at  the  ordinary  temperature  is  solublo  in  37,000  parts 
of  96  (by  weight)  per  cent,  alcohol;  on  the  other  hand, 
one  part  is  soluble  in  20.000  parts  ol  sn  per  cent,  alcohol. 
Besides,  the  solubility  of  tho  compound  calcium  and  mag- 
nesium salts  is  as  gieat  in  96  per  cent,  alcohol,  and  thai  of 
the  sodium  salts  is  essentially  greater  than  in  80  per  cent, 
alcohol.  As  other  experimenters  have  also  offered  numer- 
ous opinions  in  favour  of  96  ])er  cent,  alcohol,  its  use  is 
strongly  recommended.  At  all  events,  much  importance 
is  to  be  attached  to  an  absolutely  clear  platinic  chloride 
solution. 

Platinic  chloride  eolation. — The  separation  of  the 
platinum  from  the  precipitates  and  the  alcohol  washings 
is  carried  out  as  follows  : — The  collected  filters  are  boiled 
soveral  times  with  water  in  order  to  free  them  from  every 
trace  of  their  former  contents.  The  solution  thus  obtained, 
along  with  the  alcoholic  washings,  are  then  poured  into  a 
porcelain  basin  of  about  50  cm.  diameter  and  heated  on  a 
water- bath,  zinc  or  soda  being  added  for  reducing  purposes. 
In  the  latter  ease,  sodium  carbonate  or  bicarbonate  will 
be  added  to  the  boiling  liquid,  and  heating  must  bo  con- 
tinued until  the  liquid  covering  the  dark  de]  OSit  of  metallic 
platinum  is  cleat  or  only  faintly  yellow.  After  the  liquid 
has  been  decanted  off.  the  deposit  is  boiled  with  water 
in  order  to  remove  sodium  sulphate.  If  the  sodium 
sulphate  is  not  fully  removed  by  washing  with  water,  on 
the  subsequent  treatment  with  hydrochloric  acid,  it  will 
react  with  tho  barium  compounds  present  to  form  barium 
sulphate,  which  is  very  slightly  soluble  in  hydrochloric  acid. 
The  reduced  platinum  is  washed  several  times  by 
docantation  with  hydrochloric  acid  and  water,  tho  liquid 
being  decanted  off  until  it  is  thoroughly  clean  :  tho  residue 
is  finally  evaporated  to  dryness  on  the  water-bath,  and 
ignited  to  remove  any  organic  matter.  The  finely  divided 
platinum  is  then  placed  in  a  larger  porcelain  basin,  and 
boiled  with  concentrated  nitric  acid,  and  after  the  latter  is 
poured  off.  it  is  dissolved  on  the  water-bath,  pure 
concentrated  hydrochloric  acid  to  the  amount  of  fonr  times 


the  weight  of  plat inimn   I    i  led,  the  m 

healed  on   watol 

d]       idd    i    'i     "i  nil  rio  to  4  of  h 
'  I  whi  d,    the 

ai     until     . 

taki  ii   on   a   gla  a  stirring   ro 

mid,  water  and  hydro- 
m  ul  have  to  be  oately  for  the  rei 

of  nitrous  compoui  itinous 

chloride  into   pit  place  in  turning 

and    very    Little   nib  eg,   tho 

ami  alline  form     II  Pt(  1,  6B  ,( >),  and 

taken  up  with  water ;  the  platinic  i  hloride  solution 
after  lilt  rat  ion  dilu  ed  until  10  o.o.  of  the  solution  con- 
tain 1  grm.  of  platinum.  It  is  advisable  to  removi 
impuritii  e  platinou!  chloride  and  nitrous  compounds 
before  proceeding  with  the  making  up  of  the  solution. 
'  done  li\  adding  a  chemically  pure  10  to  20  per  cent. 

solution  of  hydrogen    i ide,  and   when   this  is   well 

shaken,  it  will  in  a  time  take  on  the  chars  teristio 

'lour.     By  making  use  of  Bcrap  platinum  from  the 

ial atory,    traces   of   iridium    may    be    present;     these 

can  bo  removed  by  precipitation  with  ammonium  chloride 
anil    sic  1  ii.  i  i,m.      To    h    i     the    purity    of    the 

platinic  chloride  solution,  7-640  gnus,  of  dry  pure 
potassium  chloride  arc  dissolved  along  with  1-2  grms. 
of  sodium  chloride  in  500  c.c.  of  water.  If  the  result 
shows  the  theoretical  valuo  of   100   I  on  is  quite 

pure.  (Note. — For  further  treatment  see  under  muriate 
of  potash.  An  addition  of  sodium  chloride  is  advisable, 
because,  without  the  same,  impurities  in  the  form  of 
traces  of  sulphuric   mid  are   overlooked   in   this   test.) 

Perchloric  acid. — The  acid  used  in  the  perchloric 
method  with  a  specific  gravity  of  1-126= 19-57  )«-r  cent 
HC104  can  bo  had  commercially.  It  should  not  give  a 
reaction  with  barium  chloride  (BaSiF,) ;  10  c.c.  of  the 
acid  should  mix  with  10  c.c.  of  96  per  cent,  alcohol 
without,   causing   turbidity. 

Fillers. — Tho  most  serviceable  filter  for  both  tho  platinic 
chloride  and  perchloric  acid  methods  for  tho  estimation 
of  potash  is  the  Swedish  filter-paper  (Munktell)  IF  (9  em.). 
It  is  advisable  to  hold  the  liltor-papi-r  before  the  lamplight 
before  use  to  see  that  there  are  no  small  holes  in  it.  As 
many  otherwise  excellent  lillei  -papers  on  being  treated  with 
96  per  cent,  alcohol  give  a  gain  in  weight  often  amounting 
to  a  few  mgrms.,  the  filter-paper  before  drying  and  weighing 
should  be  moistened  with  96  per  cent,  alcohol.  Whendry,  the 
filter-paper  should  be  weighed  between  two  watch-glasses. 
The  Gooch  and  Neubauer  crucibles  are  not  largely  used 
in  the  potash  industry. 

Preparation  of  the  sample. — After  the  sample  of  the 
material  of  which  the  analysis  is  desired,  has  been  well 
mixed  and  spread  out  on  a  table,  small  quantities 
from  the  spread  out  mixture  are  taken  and  well 
ground  in  a  mortar  until  the  whole  of  the  sample 
passes  through  a  siove  with  a  1  mm.  mesh  ;  pieces  which 
arc  difficult  to  grind  should  on  no  account  be  laid  asi 
This  material,  filled  into  a  bottle,  is  now  ready  to  bo 
analysed. 

X.    MURIATE   OF  POTASH. 

(a)  Estimation  ol  potash  by  tlv  platinic  chloride  method. 
— 7-640  grms.  of  tho  substance  are  dissolved  in  500  o.c.  of 
distilled  water.  Tn  the  ease  of  salts  containing  more  than  0-5 
per  cent  of  sulphuric  anhyflride,  it  is  advisable  to  convert  the 
sulphate  into  chloride  beforehand  20  c.c.  (=0-3056  grm.) 
of  the  solution,  that  is,  of  the  filtrate,  are  measured  into 
a  shallow  porcelain  basin  of  about  10  cm.  diameter, 
and  after  adding  5  to  6  c.c.  of  the  platinic  chloride,  the 
solution  is  evaporated  on  the  water-hath,  being  at  the 
same  time  frequently  agitated  by  giving  the  basin  a 
gentle  rotatory  m  with  the  hand.     The  evapora- 

tion can  be  carried  on  until  dryni  ides  potassium 

platinic   chloride,    sodium    platinic   eWorld-  iicf 

salt  presont,  which  is  more  soluble  in  alcohol  in  a  dry 
condition  than  when  water  is  present.  The  drv  residue 
is  now  moistened  with  a  few  drops  of  alcohol,  and 
thoroughly  disintegrated  by  rubbing  with  a  elass  rod. 
To  this  are  added'  20  c.c.  of  96  per  cent,  alcohol,  the 
contents    of  the   basin    being    at   the   same   time   well 
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hoi  is  th  I  I   off  into  a  filter 

which  has  been  heated  at  12  ud   weighed 

warm  until  a  constant   weight    hi  [which 

an  hour),  while  care  must  bo  taken  not  to  let  the 

ted  liquid  touch  of   the   filter. 

Washing    with   alcohol  until    the   alcohol 

j 'through   tho    tiller   is   quite   colourless,   and   the 

leu-yellow    colour  containing  no  orange 

it  i.-  ven  advisable  to  finally  wash  ones  or  twice 

with   hot   alcohol   at   about  7.".    C.     The  precipit 

now  be  transferred  to  the  filter,  win-re  it  is  washed  with 

warm  alcohoL     filtering  can  be  hastened  bj 

_  suction  apparatus.     When   the   filter 
is  freed  as  far  as  possible  of  alcohol,  it  is  folded,  dried 
at    120'   to    130°   (X,  and   weighed   warm  until  constant 
weighings    are    found.      1    mgrm.    of    potassium    | 
chloride"  then  corresponds  to  0-1   per  cent,   of  pol 
chlor 

(6)  ■Perchloric  acid.— 13-4525  grins,  of    the    substance, 
to  which  3  to  4  c.cof  a  A7/'  solution  of  barium  chloride 
containing  hydrochloric   acid  are  added,  arc  dissolved   in 
,r  :  20  i  .c.  oft]  i  0-5381  grm. 

of  the  salt.  It  the  salt  contains  more  than  1  per  i  ent.  of 
sulphuric  anhydride  it  is  advantageous  to  precipitate  this 
at  boiling-point.  20  c.c.  of  the  solution  with  •">  to  6  cc 
of  perchloric  acid  are  evaporated  in  a  glass  or  blue 
enamelled  porcelain  basin  until  the  odour  of  hydrochloric 
acid  has  disappeared  and  fumes  of  perchloric  acid  begin 
to  form.  The  residue,  is  allowed  to  cool,  and  then 
about  20  c.c.  of  06  per  cent,  alcohol  are  added,  which 
contains  about  0-2  \«-r  cent,  by  weight  of  perchloric 
acid  (=  sp.  gr.  1-125).  The  residue  is  thoroughly  disinte- 
grated, and  washed  several  times  with  alcohol,  which  is 
decanted  into  a  filter,  treated  in  t  he  same  manner  as  before. 
Final] v,  the  precipitate  and  filter  are  washed  with  pure 
alcohol  ;  as  little  as  possible  being  used.  This  is  done  to 
remove  the  perchloric  acid,  which  would  otherwise  blacken 
the  filter.  The  filter  is  then  dried  (120°  to  130°  C),  and 
weighed.  1  mgrm.  of  potassium  perchlorate  corresponds 
to  0*1   per  cent,  of  potassium  chloride. 

Determination  of  sodium  chloride  (by  Tietjens). — 12-5 
grins,  of  muriate  of  potash  are  added  to  25  c.c.  of  a  solution 
of  potassium  carbonate  (3-6  grms.  to  the  litre)*  in  a 
255  c.c.  flask  and  boiled,  and  while  the  solution  is  kept 
in  motion,  absolute  alcohol  is  added  to  the  same.  The 
flask  is  then  cooled,  filled  up  to  the  255  c.c.  mark,  and  well 
shaken  for  about  a  minute.  To  100  c.c.  (  =  5  grms.  of  the  salt) 
of  the  filtered  solution  in  a  weighed  platinum  basin,  a  few 
drops  of  strong  hydrochloric  acid  are  added  and  evapo- 
rated to  dryness."  The  residue  is  ignited  and  weighed. 
In  this  mixture  either  the  potassium  chloride  can  be  esti- 
mated by  the  platinic  chloride  or  perchloric  acid  method, 
and  by  taking  the  difference  the  amount  of  sodium  chloride 
can  be  found,  or  the  amount  of  chlorine  can  be  determined 
by  titrating  with  AT/K>  silver  nitrate  solution,  and  from 
this  the  sodium  chloride  can  be  calculated  as  follows  : — 
The  chlorine  contained  is  multiplied  by  KC1  :  Cl  =  2-10266 
(log.=32277).  and  from  this  result  the  weight  of  the 
alkali  chloride  is  deducted.  The  remainder  is  now  multi- 
plied by  NaCl  :  (KCLNaCl)=3-6310  (log.  56003) ;  thus  the 
weight   of   sodium   chloride   is   found. 

(c)  Determination  of  magnesium  chloride  (by  Preciit). — 
1.25  grms.  of  muriate  of  potash  arc  put  in  a  500  e.c.  flask 
containing  about  300  c.c.  of  water  and  dissolved.  To  this 
10  c.c.  of  2A7  caustic  potash  or  soda  are  added. 
The  solution  is  then  brought  up  to  500  c.c.  and  filtered. 
50  c.c.  of  the  filtrate  are  measured  out,  and  with 
phenolphthalein  as  an  indicator  are  titrated  with  iV/10 
hydrochloric  acid.  The  number  of  c.c.  of  acid  required  are 
subtracted  from  the  ten  time*  increased  factoi  of  the 
caustic  (with  exactly  2AT  caustic  -=  200) ;  the  remainder, 
now  7V/10  caustic,  is  multiplied  by  4MgCl2.  2000=0-1905 
(in  round  numbors  0-2).  This  gives  the  per  cent, 
of  magnesium  chloride  contained.  The  pn  sence  of 
calcium  compounds  in  the  solution  does  not  affi  i  thi 
result, 

2.25  grms.  of  muriate  of  potash  are  dissolved  in  160  c.c. 
of  watei  in  a  250  c.c.  flask.     To  this  are  added  25  c.c.  of  a 


•In  order  to  precipitate  the  magnesia  and  calcium  compounds;  a 
greater  addition  Is  to  be  avoided,  as  the  dissolved  sodium  chloride 
separates  out  again  very  easily. 


Af/lO   solution   oi    calcium  sucrate,  and  after    the   flask 

n  well  shaken,  it  is  filled  up  to  the  250  c.c.  mark. 

In  a  short  time  the  voluminous  precipitate  of  magnesium 

hydros  filtered  oil,  when  50  c.c.  of  tho  filtrate 

are    taken,    and    with    phenolphthalein    as    an    ind 
w  uli  A'/IO  hydrochloric  acid.    Thi 

lation  is  made  m  tho  same  way  as  in  ea.se  1.  The  calcium 
rate  solution  is  prepared  in  the  following  way:— 
u .  of  quicklime  and  450  grms.  of  sugar  0 

in    7    litres   oi   water,   and    well   shaken  foi    half  an  hour. 

After  the  precipitate  has  thoroughly  settled,  which  takes 

from    two    to    three    weeks,    the   solution    is    filtered,    46D 
,r  being  added  to  the  filtrate.     The  solution 

should   he  kept    in  an  air-tight   bottle. 

(d)  D  I  ic  arid  in  98  per  cent,  muriate 
of  potash. — 50  grms.  of  muriate  of  potash  are  dissolved  in 

ot  water.  To  200  e.c.  (20  gims.  of  the  salt)  ot  the 
filtrate,  I  c.c.  oi  concentrated  hydrochloric  acid  is  added, 
and  the  solution  boiled  with  an  excess  of  barium  chloride, 
In  a  few-  hours  the  precipitate  is  filtered  through  a  Gooch 
crucible  filter  and  washed  with  hot  water,  being  afterwards 
ignited  and  weighed.  Besides  the  giavimetric  method  a 
lew  works  recommend  Andrew's  method,  which,  as  it 
can  be  carried  out  more  rapidly,  is  here  described: — 
50  grms.  of  the  salt  are  added  along  with  4  c.c.  of  concen- 
trated hydrochloric  acid  to  150  c.c.  of  hot  water  in  a  200  c.c. 
flask.  To  this  are  added  10  c.c.  (for  every  0-4  per  cent. 
of  sulphuric  anhydride  which  tho  salt  contains)  of  a  A7  2 
solution  of  barium  chloride  (61  grms.  to  the  litre),  and  the 
solution  is  then  boiled.  The  same  number  of  c.c.  of  a 
corresponding  solution  of  potassium  bichromate  are  now- 
added  (K2Cr207  :  8=30-9  grms.  to  the  litre),  and  neutral- 
ised with  a  few  drops  of  caustic  alkali  or  ammonia.*  The 
solution  is  again  gently  boiled,  then  cooled  and  brought  up  to 
200  c.c,  shaken,  and  filtered  to  remove  the  barium  sulphate 
andchromate.  100  c.c.  of  the  filtrate  (which  now  contains 
an  equivalent  amount  of  chromate  in  place  of  sulphate)  are 
acidulated  with  a  few  drops  of  concentrated  sulphuric 
acid,  and  titrated  with  a  solution  of  ferrous-ammonium 
sulphate,  *  6  [(NHj)2S04,FeS04,6H20] :  80=29-4  grms. 
and  a  few  c.c.  of  concentrated  sulphuric  acid  to  tho  litre, 
witli  potassium  ferricyanidei  as  indicator  (Turnbull's 
blue  reaction).  1  c.c.  of  ferrous-ammonium  sulphate  solu- 
tion corresponds  to  0-002  grm.  or  0-008  per  cent,  of 
sulphuric  anhydride.  Titration  can  also  be  carried  out  with 
potassium  iodide  and  an  added  solution  of  sodium  thio- 
sulphate.  Proceeding  from  the  above  given  amounts,  the 
potassium  bichromate  solution  is  exactly  ten  times  as  strong 
as  the  ferrous-ammonium  sulphate.  It  is  advisable  to  test 
the  strength  of  the  solutions  before  making  use  of  them.  In 
these  tests  one  should  begin  with  the  former,  which 
should  consist  of  a  pure  well-dried  salt,  and  in  this  way 
and  by  the  help  of  the  Tuppel  method,  the  strength  of  tho 
ferrous-ammonium  sulphate  is  determined. 

(e)  Determination  of  water. — 10  grms.  of  the  salt  are  placed 
in  a  covered  platinum  crucible  and  heated  over  a  small  flame 
at  a  dull  red  heat  for  from  ten  to  twenty  minutes.  The 
water  contained  is  found  by  calculating  the  difference  in 
weight  before  and  after  heating.  In  the  case  of  salts  rich 
in  magnesium  chloride,  the  breaking  up  of  the  magnesium 
chloride  due  to  heating  is  prevented  by  covering  the  salt 
in  the  crucible  with  well  burnt  lime  or  lead  oxide. 


H.   SULPHATE  OP  POTASH  AND  SULPHATE  OF  POTASH 
AND  MAGNESIA. 

Determination  of  potash.  —  1.  As  potassium  platinic 
chloride. — 8.9275  grms.  of  the  salt  are  dissolved  by  boiling  in 
a  500  c.c.  flask  in  300  e.c.  of  water,  to  which  20  c.c.  of  con- 
centrated hydrochloric  acid  have  been  added.  The  sulphuric 
acid  is  precipitated  by  adding  barium  chloride§  drop  from  a 

•  K2S04  +  (2BaCl2  +  K2f'r-0,)  +  2KOH  =  BaS04  +  BaCrO« 
+K.I  rii,  +  4K(  1  +  1 1  'I  :  thus  1S04  or  SO,  will  be  triven  as  lCr04. 

t  EK.i  rO1  +  i;FeSO4  +  l(iH-SOa  =  4KHS0i+Cr2(S04)s 
+  ::[■■    SO,     i  -H,.<>:    1   IV  Kivc-s  one-third  (TO,  or  JSO,.     The 
ferrous  ammonium  sulphate  BolntioD  is  liable  to  change  ;  therefore 
should  only  be  made  in  quantities  of  a  litre  at  a  time,  and  kept  Id 
a  dark  bottle. 

X  The  potassium  ferricyanide  used  must  be  quite  free  from 
potassium  fcrrocyanide. 

5  50  c.c.  concentrated  hydrochloric  acid  to  the  litre.  Barium 
chloride  often  contains  salts  of  potash,  therefore  should  be  fre- 
quently tested. 


Vol.  xxix.  Mo.  6.]     (i    VII       U3D6;    \i.k\i.IS;  SALTS;    S'ON-METALLIC  ELEMENTS. 


278 


pipette  <ir-  burette  to  the  boiling  solution  Do  b  I  ii  the 
mlphato  i  ill  proi  ipitated,  add  a  grain  ol  barium  ohloride 
id  the  solution;    il  no  turbiditj   results  .ill  the  sulphate 

lion  out.     An \    oxceai    ol    barium  ohloride  oa 

rrnin\  ed  by  il  normal  sulphuric  b  ii  I 

otln-ru  on  of  barium   pis tin      chloridi 

through  the  alcohol  "ill  oatQj  cause  a  higher  result,     A 
■mall  excess  of  sulphurio  acid  makes  little  or  no 
only    the  solution   with   platinum  ohloride    must    tint    be 

itod  beyond  a  syrupy  consistency,  otherwise  the 
sulphuric  ail.  duo  in  concentration,  »ill  break  up  the 
platinum  lalt,  tftet  pre  ipitation  of  the  sulphate  ami 
pooling,  the  liquid  is  brought  up  to  500  i  i  .  and  20  o.c. 
I     o:t."i7l  grm.  of  the  salt]  of  the  Blti  ed  with 

,"i  to  ii  o.o.  of  the  platinic  ohloride  solution,  and  further 
dealt  with  a>  before.  I  mgrm.  of  potassium  platinic 
ohloride  corresponds  to  0*1  per  oent.  i  am  sulphate. 

To   the   amount    o  im   Bulphate   found    most    be 

added  0-3  pet  oenl  lounl  ol  potassium  sulphate 

taken  down  with  the  barium  sulphate  precipitates  is  not 
wholly  oompei  Eoi    by  the  Lo     med    volume  of  the 

through    the  il   the  bulky  precipitate. 

In  i  Ii"  i 
is   in  lesaarv. 
2  At  lorate.     15-7218  grins,  of  '! 

In     :  ml  7 i  v.  iter  in  a  litre  fl 

whioh  :io  o.c.  of  hydrochloric  a  id  are  added,  The  further 
treat  in  ml    •■-  as   in   the  e,    « iih    the 

difference  that  a  smaller  ex  ess  of  barium  chloride  oan  be 

ad  instead  ol  20  cc,  10  e.i  •  oft  he  sail  | 

of  the  filtrate  are  evaporated  with  5  to  6  irchloric 

acid.     1    mgrm.    c  ium    perchlorat       do  responds 

to  0-1    pet  oent   of   potassium   Bulphate.     0-3   per  i    a 

ed  result . 

III.     POTASH    M  vi  SH    S  il  rS*  IJJD  cei  m     pot  ISH 

1.  Determination  of   .  platinic 

precipitated      potassium 

i   represent    potassium   i  iloi  ide   oi 

an  Bulphate,   30-56  grms.   or  35-71   grins,  of  the 

salt  are  dissolved  by  boiling  with  water,  to  which  10  c.c 

of  hydrochloric  acid  have  I n  added,  in  a  500  c.c.  Ilask. 

ooling,  the  solution  is  brought  up  to  500  o.o.  50  c.c. 
of  the  nitrate  !  with  barium  chloridein  a 200 c.c. 

in  the  case  of  sulphate  of  potash.  To  20  c.c.  0-3056 
grm.  or  0-3571  grm.  ol  tin-  sail  i  of  the  solution,  from 
whioh  the  sulphate  ha~  been  removed,  are  added  5 to 6 c.c. 
of  platinic  chloride  solution.  This  is  evaporated  until 
a  syrupy  consistency  is  reached,  and  analysis  con- 
tinued as  before.  If  the  sample  is  so  finely  ground  that 
everything  passes  through  a  sii-v  ,•  of  \  mm.  mesh,  it  will 
be  sufficient  to  weigh  out  7-640  grms.  or  8.9275  grins,  of 
tin-  salt. 

(6)  Ihi  potassium  perchlorate.  In  using  pel  chloric  acid, 
barium  chloride  is  added  to  a  500  c.c.  solution  of  13-4625 
arms.,  or  15-7218  grms.  of  the  salt,  and  20  c.c.  i  -  o-oiisl 
irrm.  or  0-62887  grm.  of  the  salt)  are  treated  in  the  usual  way 
with  tin-  necessary  amount  of  perchloric  acid. 

2.  Determination  oj  '  10  grms.  of  the 
crude  potash  salt  oi  ire  boiled  for  not  less  than  an 
hour  in  300  c.c.  ol  water.     After  cooling,  50  to  60  cc.  of 

ii  in  calcium, 
20  o.c.  of  a  solution    1  :    10)  of  norma]  p  itassium  oxalate, 
arc  added  to  the  solution,  which  is  then  brought  up  to  500 
ill  shaken,  and  filtei    I  liter  being  allowed  to  stand 
in  'ii-  "i  an  hour.     50  then  titrated  with 

N  10  acid.     The   factor  of  causrii  I   ten   times 

(by  exactly  double  normal,  that  is  20.0)  is  multiplied  by 
five  or  six,  according  to  whether  50  orfiOc.c.  of  the  causrii 
were  used.     The  number  of  c.e.  ol  acid  used  is  subti 
from    the    above-mentii  It,    and    thi 

is  multiplied  by  MgS04  :  200     0-602  (rous  Asthe 

separated  magnesium  hydroxide  is  not  quite  insoluble. 
0-2  pei    •  it.  has  t„  be  a  lded  to  the  result. 

:!.  Determination  of  magnesium  chloride.  10  grms.  ol 
the  finely  ground' crude  salt  are  placed  in  a  stoppered  bottli 

•  Tn  the  rase  oi  mixed  manures  which  contain  ammonium  salt* 
-and  pbosDhates,  the  latter  must  he  removed  before  the  analvsis  i* 
proceeded  with. 


\  ltd  100  o.e.  06  ]'  ohol, 

ami  well  shaken  for  ten  minutes.     The  solution  i    filtered 
and  In  or  l'o  ...     ol   the  filtrate  are  titrated   with  .V   10 
ilvei    nit  rate    solul  ion.     The  h    i  ontain 

i.  per  oenl  ol  chlorine,  soluble  in  alcohol,  corresponding 
to  8-08  pei   een  nesium  chloride  are  assigned  to 

group  V  (carnallite  salts),  those  with  6  per  oent,  and 
under  to  group  IV.  (orudi  i    nol  carnallite, 

trade  i  11        rhis  is,  of  course,  i 

as lod      ■  !  bi         raw  tion  ol 

um  ohloride  and  med  in  the  salt  -.  the 

volnmi    ol  alcohol  «ill  be  It  is  rj   in 

i  cai  oallite  idue  in  the  filter 

well  with    '  olut i 500  o.c.  by 

addio 

50  c.i      to  esi  imate  i  he  pei 

[.Del  ■  .  intiiiiiiiuiii  chloride 

lded  to  th lution,  and  the  lime  is  niocipitati 

i  te,  and  either  weighed  as  calcium  oxide  or 

the  calcium  oxala  te  a  i  I 

in    dilute    sulphuric  I    titrated    with    potassium 

p.  rmanganate, 
5.    />  'a.     A  solution 

,n    100  c.c.  "i   water)  is   mad.,  with   boiling  water; 

this  i-  lilt,  ird  lesidue  is  well  washed,  the 

isb         itupto  500  c.c.     200  lOgrn     of  I  ho 

all  drochlorio 

ited  with    barium   chl 
in  a  500  c.c.  flask  until  the  sulphuric      id  |uite 

removed,  but  withou  I  loride. 

The  liquid  is  brought   up  to  500  c.c,  and  50  c.c  ol 
solut  ion         I    grm.  of  the  e-,  a  i  orated  to 

dryness  in  order  to  remove  the  bydrochli  The 

nesium   rid, aide   is   then    removed    b\    treating  with 
i  igniting,  an  ened  «ith 

ammonium  carbonate  in  order  to  ti  cal  ium 

chloride  which 

The  alkali  chlorides,  which  are  now  Freed  from 
and  lime,  are  ».  ighed,  and  in  the  usual  mat 
shim  chloride  is  estimated  with  platinic  cl  per- 

chloric acid.     The  am, unit  ol  sodium  chlo 
by  subtracting  the  amount   ol   potassium  chloride   I 
the  tots  alkali  i  blorides  ;    the  res  oh  has  then 

to   be  calculated   into  the  different    sodium  salts. 

Determination    oi  eulphate.     Besides     the     gravimetric 
method  the  following    volumetri  bj   Wilder] 

is  practised  by  a  few  woiks,  and  is  said  to  be  a  much 
quicker  method.  5  gnus,  of  the  salt  are  dissolved  in  a 
Baskand  the  solution  heated  to  boiling-point.  Neutral  .V/l 
barium  chloride  is  then  added  gradually  from  a  burette 
to   slight    excei  The    point      t    which  all   the  sulphuric 

acid   has   separated   out    can    be   fairly    easily   n 
by  watching  the  steam  bubbles,  which  when  a  sufficient 
amount  of  barium  chloride  b  is  been  added  become  opa. 
The  slight  excess  ol  barium  chloride  is  now  removed  by 
titrating  with  a  neutral  N  '2  solution  of  potassium  i 
This  solution  is  added  until  the  liquid  assumes  a    yellow 
colour  :   a  single  drop  in  excess  will  make  this  colour  quite 
visible.     The  number    of   c.c    of    barium    chloride   used 
after  subtraction  of  half  the  number  of  c.c.  ol  chromate 
solution  usedi  are  multiplied   bj    0-8.   and   this  gives  the 
per   cent,    of        ulpl  i  dri.le   contained.     In   the 

application  of  this  method  it  is  necessary  to  be  convinced 
of  the  alls, -nee  of  other  acids.  su:!i  a-  hydiofluoric,  cai  bonic, 
sulphurous,    thiosulphuric,   silicic,    boric,   and    phosphoric 

7.  D>t  chlorine. — The  per  cent,  of  chlorine 
is  determined  in  the  usual  way,  a  neuttal  solution  being 
titrated   with  silver  nitra-  im  chroma' 
sodium  arseniate  as  an  indicator. 

8.  Determination  of  into*  grms.  of  the  - 
dissolved     by    boiling    in    water   and    filtered    through   a 

jhed   filter,   which   is   th.n   washed   with   warm   w 
dried  at   120°  to  130    ('..  and  weighed. 

9.  Determination   ■  \ 
of  potash. 

••nlved 

by  boiling  for  an  hour  in  a  beakei  containing  300  cc.  of 
water.  The  solution  is  then  filtered  through  a  weighed 
filtei  into  a  500  c.c  flask  for  the  estimation  of  insoluble 


274 


Cl.  VII—  ACIDS;    ALKALIS:   ACIDS;   NON-METALLIC   ELEMENTS. 


[March  15.  1910. 


matter.  After  the  filter  has  been  washed  with  warm 
water,  and  the  filtrate  cooled,  the  tlask  is  tilled  up  to  the 
.Vm'  c.c  mark.  20  B.C.  I  I  grm.  of  the  sain  are  taken 
for  both  the  estimation  of  lime  and  sulphuric  acid  :  for  the 
matioD  of  chlorine  20  c.c  pi  the  solution  are  taken, 
diluted  to  1 50 1       oi  this  solution       0-1  grm. 

of  the  salt)  are  titrated.  For  the  determination  of  magnesia, 
solution  are  taken  and  treated  with  am  rcess 
soda,  and  after  dilution  "•     ..tillered. 

1  gnn.  of  the  -ait  i  are  then  titrated. 
For  the  estimation  of  potash,  either  a  new   solution  can 
be  made,  or  100 CO.  of  the  <  light 

op  to  200 c.c.     After  filtration,  20  c.c.        0-5gi 
filtrate  are  treated  n         3  !.  of  platinio  chloride,  and 

the  analysis  proceeded  with  in  the  usual  way.  The  cal- 
culations for  the  complete  analysis  are  reckoned  in  the 
following  manner: — From  the  total  amount  of  sulphuric 
acid,   that   part   corn  imounf    of     lime 

found  is  deducted.     After  the  estim  lagnesium 

chloride  soluble  in  alcohol,  the  magnesia  which  is  not 
combined  with  chlorine  is  calculated  as  sulphate,  and  the 
sulphate  which  is  not  combined  with  magnesia  and  lime  is 

Factors  for  calcuial 


Found. 

Wanted. 

Factor. 

Log. 

Ba-si  >4 

53529 

(1 

K(l 

2-1027 

12277 

Cl. 

Mgt  1. 

1-3430 

12805 

Cl 

Nat  : 

1-6486 

21712 

CaO 

i  11SO4 

2.4275 

3S516 

-04 

c  at  1 

u-41194 

61484 

2H.0 

0-26462 

42263 

K,S04 

1-2800 

10718 

" 

Sa.'-", 

1-04340 

U1S45 

SOi 

0-58806 

70942 

tCa&Oi 

MgS04 

u-22104 

34448 

Ki  1 

'  1 

0-4756 

67723 

3H20 

0-72487 

-i-.n-jr-, 

6HsO 

1-4497 

16129 

2K«  1 

K:U 

.w,  ,17 

80051 

KiSO< 

1-1687 

nrt7f.it 

Ki'l 

Mgl  1, 

1-2774 

10631 

MgSO, 

1-6147 

20808 

Klli'i. 

K<  1 

0-5381 

73087 

2KC104 

K2U 

0-8400 

53144 

K.SO4 

0-62887 

79856 

K2U 

2KCI 

1-5830 

19949 

K,S04 

1-85110 

26718 

KiPt'tl. 

2KC1 

0-3056 

48515 

K20 

0-19305 

28566 

K.s04 

0-35714 

55284 

KjS04 

6ri»0 

0-62026 

79257 

2Kcl 

0-85010 

'.13251 

K20 

0-5405 

73282 

ZHe<  >i 

0-0930 

Mg804 

0-691  is  1 

83936 

IgSOj 

14039 

0-45'.'4". 

66224 

Mgtlj 

0-74465 

S7195 

6H2(J 

1-1350 

05498 

RX'I 

0-78287 

59369 

Mgl  1 

0-42335 

62670 

MgCO, 

MgO 

0-47818 

67959 

MgO 

2-3621 

Mgl  "3 

2-0913 

32041 

MgS04 

2-9859 

47.'.u7 

MgS04 

21    iS04 

1810 

05346 

1H=H 

0-14964 

17506 

-II  .ii 

129 

47609 

n-4i 

65218 

411.D 

0-5'J-    - 

77712 

OII.I) 

0-897-'. 

7H»0 

02016 

K(  1 

0-619     : 

K.S04 

1-4  175 

16064 

Mgt  1 

,490 

52493 

JfajSO, 

1-1801 

07191 

3.\b  ■  >". 

54908 

0-66510 

----- 

Mg.p'.07 

2Mg0 

2MgS04 

Ml   n 

0-37410 

57800 

K--D, 

0-72  180 

Nai  1 

(1 

0-60657 

7-J-- 

2.\ai  1 

72450 

Xa.0 

2: s.i  n 

27550 

NV<ii 

2-2914 

Xa^S04 

30 

0-5' 

SO, 

CaS04 

1-7005 

K   -11, 

2-1765 

33776 

MgSO, 

17712 

„ 

Xa,S04 

l-774:i 

24903 

calculated  as  potassium  sulphate  (for  instance,  in  the 
of  compositions,  like  tlm-r  of  glascritc,  krugite,  langbi  inite, 
leonite,     polyhalite,     pchoenite,     an<l     syngenite).     The 
remainder    of    the    potash    (from    carnallite,    douglasite, 
hard    salt,    kainite.    and    sylvinitc)    is    given    a-    muri 
of  potash,  and  the  chlorine  not  combined  with  potas-ium 
and    magnesium    as    sodium    chloride.     If    the     potash 
contained  does  not   meet   the  whole  of  the  sulphuric  acid 
(after  the  corresponding  amounts  for  lime  and  magi 
have    been    deducted),    the    remainder    of    the    sulphuric 
acid  is  givi  o  as  sodium  sulphate,  and  any  chlorine  n  main- 
ing    is    reckoned     as     sodium    chloride.        (The      factors 
necessary  for  all  calculations  are  given  in  the   preceding 
table.)   '  In  many  casts  the  water  estimation  gives  an  idea 
of  the  nature  of  the  crude  salts.      For  instani  e,  hard 
consisting  of  sylvine,  rock  salt,  and  kleserite,  contain  up  to 
5    per    cent,     water    ilFLO — IMgO).      In    kainite.     which 
according  to  late  discoveries  has  the  formula    KCl.MgSOt, 
:?H„l  1.  about  12  percent,  of  water  (3H.0— Uli'l  I)  is  present, 
and"  carnallite.  KCl.Mgi'L.OI^O.   has   even  up  to  26 
cent,  of  water  (6H20,  IMgO).     Onlyitisnottobeforgotten 
that  the  crude  salts  supplied  in  most  cases  are  not  chemical 
combinations  but  mixtures  of  different  varieties  of  salts. 

immmiitM     chloride    and    ■potassium     bichromate  :      Thi 
on   between-  —  when   heated,     G.   B.   I-'ranl- 
V.  H.  Koehrich  and  E.  V.  Manuel.     J  Amer.  Chem.  Sue., 
1910,  32,  178—184. 

The  reaction  taking  place  when  ammonium  chloride 
and  potassium  bichromate  are  heated  togethet  docs  not 
proceed  according  to  the  equation  usually  given,  namclv, 
2NH4a+K,Crj6V=Cr?Oj+2KCl-r-4H,0+N!.  The  gas 
liberated  is  not  pure  nitrogen,  but  contains  up  to  3-5  per 
cent,  of  nitrogen  peioxide.  and  from  3-0  to  50-0  per  cent. 
of  nitric  oxide.  When  the  mixture  is  heated  to  a  dull 
red  heat,  and  especially  in  the  presence  of  an  excess  of 
bichromate,  chlorine  is  liberated  ;  under  certain  con- 
ditions ammonia  is  set  free.  Besides  chromium  sesqui- 
oxide,  other  chromium  compounds  are  formed,  such  as 
the  dioxide,  a  hydrated  oxide,  etc.  :  in  addition,  there 
is  formed  a  small  amount  (representing  about  1  per  cent.) 
of  a  substance  which  liberates  pure  nitrogen  when  brought 
into  contact  with  water.  This  substance  appears  to  be 
chromyl  nitride.  The  complex  nature  of  the  reaction  is 
due.  in  a  very  large  measure,  to  the  dissociation  of  the 
ammonium  chloride. — \V.  P.  S. 

Calcium  salts  ;    Behaviour  of  slightly  soluble towards 

aqueous  solutions  of  ammonium  salts,  especially  of  tri- 
ammonium  citrate.  A.  Kindell.  Z.  physik.  (hem..  1910, 
70,  452-^58. 

The  solubility  of  calcium  carbonate  in  aqueous  solutions 
of  ammonium  chloride,  ammonium  nitrate,  and  tri- 
ammonium  citrate  at  25°  C,  is  shown  in  the  following 
table  :— 


Concentration  of 
ammonium  salt, 
in  mgrm.-mols. 
per  litre. 


Quantity    of    calcium    dissolved  (reckoned 
calcium  oxide)  by  : — 


Ammonium 
chloride. 


grm 
0-3799 

11-2*111 
ll-jiisll 
0-1599 


Ammonium 
nitrate. 


Tri-ammonium 

citrate. 


izrm. 

0-2950 
0-2145 
0-1556 
n-1122 


grms. 

3-745 
2-229 
1-268 

o. -:;-,:, 


The  solubility  of  calcium  carl  onate  is  thus  considerably 
increased  by  ammonium  chloride  and  ammonium  nitrate. 
and  to  a  much  greater  extent  by  ammonium  citrate. 
The  increased  solubility  in  the  case  of  the  citrate  solution 
i-  due  to  the  formation  of  complex  compounds.  It  is 
evident  that  calcium  cannot  be  precipitated  quantita- 
tively in  presence  of  citrates.  Further,  calcium  cannot 
be  separated  quantitatively  either  as  oxalate  or  carbonate 
in  the  presence  of  other  ammonium  salts. — A.  S. 
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acid;    Calcium  salts  of—,  and  thtir  hydrotj/tit 
tnuujormaiiont       \     Parrozzani.     Sta 

mil.,  48,  WHS     BOS      i  In  111.  /.,  nil..   1910,   I,  ."'I  I. 

on    cc  Draining  I  mol. 

I.  u in.  and  ni  i  mil  i m  ral 

I  io  3-24,  * i •  ."> 7 .  10'  Is.  and  OO-SO  pei  cent    respec 
I-  nun    these    solu! 
the  nilrniiii  salts  w<  re  si  paratcd  by  :    ill.  crystallisation  ; 
mi  with  .i!i  ohol 

i  .  i  ret  ipitating  tin  m  rh po 

the  -.ill-  obtained  an    shown   in  the  following 
table  : 


Salt   ul.taim-tl  by  :— 

•riitinii 

Itition. 

Hetbod  1. 

Hettl 

Method  3. 

Method  4. 

l'ir  cent. 

It  lam 

Trlcnli  mm 

. Irium 

Xrlcalelum 

citrate. 

citrate. 

citrate. 

citrate. 

6-57 

Dlcalclam 

Tmuli  nun 

Triciiti  nun 

rrlcaldom 

fiii.t! 

.  Itrate, 

citrate. 

citrate. 

10-48 

i  'i   Jdam 

Dloalctam 

Tricalcium 

Tricalcium 

citrate. 

citrate. 

citrate. 

citrate. 

tt-to 

Mom 

Dlcalctam 

I'll!    Illl'lUIll 

Tricalcium 

dam  citrate. 

dtxate. 

citrate. 

citrate. 

The  tendency  of  the  mono-  and  di-calcium  salts  to  Buffer 
hydrolysis,  with  formation  of  citric  acid  ami  of  the  di- 
ancl  tri-calcium  -nit-  respectively,  increases  with  the 
temperature  and  the  dilution  of  the  solution. — A.  S. 

hides  of  II-  earths;    Method  of  >< storing  tin 

phosph  nf .     ]).    Gernez.    Comptes    rend., 

1910,   150.  I".).".     :!iHi. 

The  phosphorest  enl  properties  of  the  sulphides  of  barium. 
Btrontium,  anil  calcium,  which  have  been  lost  by  exposure 
to  air.  arc  revived  by  heating  strongly  in  a  current  of 
dry  hydrogen.  The  sulphide,  in  small  inert-  or  powder, 
i-  placed  in  a  refractory  Bohemian  glass  tube,  tapered  1 
at  one  end.  anil  connected  at  the  othei  to  a  large  vessel  j 
Containing  puniii  e  -nun  moistened  with  sulphuric  acid, 
and  thence  to  the  gas-holder;  the  tube  is  laid  on  asbestos 
in  a  combustion-furnace.  After  the  air  has  been  expelled 
by  the  hydrogen,  tbe  tube  is  gradually  heated  up  to  the 
ii  ng  point  of  the  glass  and  kepi  at  that  temperature 
for  15 — 20  minutes.  The  current  of  gas  is  now  Stopped, 
the  narrow  end  of  the  tube  sealed  with  ihe  blowpipe, 
and  the  contents  allowed  to  cool  in  an  atmosphere  of 
hydrogen.  A  series  of  small  explosions  takes  place  during 
the  heating:  -nine  drops  of  water  condense  on  the  cool 
I  arts  of  the  tube,  and  occasionally  a  little  sulphur  is 
osited.  After  cooling,  the  sulphide  is  found  to  have 
fully  regained  it-  phosphorescent  power.  Heat  alone 
only  effects  a  slight  improvement.— A.  Sbld. 

ManganaU     fusion.     P.    Askenasy    and    S.     Klonowski. 

Z.  Elcktrnchein..  1910,16,  104—114. 
For  the  electrolytic  preparation  of  potassium  perman- 
ganate in  a  state  of  purity,  it  is  advisal  le  to  use  |  otassium 
manganate  free  from  chlorides,  sulphates,  or  nitrates. 
the  piesence  of  which  would  impah  the  passivity  of  the 
iron  anode  (see  this  .1..  1<(I4.  '  Id  I  oi  this  reason  the 
use  of  any  of  the  customary  oxidising  agents  in  the  fusion 

irimental.  and  the  preparation  should  be  made  from 
manganese  dioxide  and  pure  potassium  hydroxide  alone. 
with  a  good  air  supply.  Experiments  on  the  dissociation 
pressure    of    manganese    dioxide,    gave    results    differing 

ewhat  from  those  of  Meyer  and  Biitgers  (this  J.. 
1908.  I017>.  and  it  was  found  that  the  change  from  man- 
ganese dioxide  to  sesquioxide  is  reversible.  Manganese 
dioxide  decomposes  in  ordinary  air  at  about  480°  C, 
and  in  pure  oxygen  at  500  C  (under  atmospheric  pres- 
sure).  The  investigation  of  the  fusion  was  hindered 
by  the  sintering  t>f  the  ma--,  which  prevents  the  escape 
of  steam  and  the  approach  of  the  necessary  oxygen,  but 
this  was  to  a  large  extent  avoided  by  powdering  after  a 


|in  It  mi  tin  i  \  In  ating  foi  tn  in  3  to  8  i1  -1111  -    -■■ 

1 1.'  analj  if  oi  i  he  sampli      d  out  (after  i 

in  t Ii-    . i     t  air)  b\  Hi'  'in<l 

required  rapid  and  careful  manipulation  and  the  use  oi 
materials  free  from  organii    matter.     The  following 
i. ni-  are  deduced  from   I  he  t  -1  imal  ion  Id 

(1).   The  efftoienoy  improve!  ■<    tfa I  moll  i    mow 

finely  powdered,  and  the  hydrated  poroxidt    ■_  ■ 

yields  than  the  mineral.     (2)    Tht    phero  should  be 

as  dr   a    poi   ible,  and  the    abstitn f  oxygen  for  ait 

in-.     (3).  Tbe    best    tern]  oral  are    i     a  boul 
600   in  air  and  somewhat  highei  in  oxygen,  while  al  330   I 
the  iniinniuin  yields  -it  in  to  be  obtained,     (4).   Although 
the  reaction  continues  slowly  for  a  long  time,  good  practii  il 
i     ilt-  can    be  obtained    bj    heat  ing   I  hi    well 

liminary  unit  to  about  550  C.  for  an  hour  or  so  in  a 
suitable     atmosphere.      When      mangat 

it nl.   the   variation  of  the  yield   oi    n  with 

temperature  is  just   the  same  (a  gradual   d 

l'iiii  to  330  C  followed  by  a  gradual  rise  up  to  about 
BOO  c.  and  then  a  sudden  fall)  as  with  the  peroxide. 
The  sudden  fall  al  600'  is  due  to  the  de the 

nganate,  which  at  this  temperature  ha  »  dissociation 
pressure  of  one-fifth  of  an  atmo  phere  The  foimation 
of  a  solid  solution  of  mangannte  in  maiiganite  <•  tarda  the 
rate  of  tin-  decomposition,  so  that  although  the  amount 
of  inaiiL'aiiati-  decreases  rapidly  from  600  .there  are  still 
appreciable  quantities  present  even  after  In  ating  to  above 
900°  C.— \V.  H.  p. 

Carbon    tetrachloride    vapour;    Action   of   on  some 

minerals.       P.    Camboulives.      Comptes    rend.,  1910, 

150.  L'^l-l1!':!.     (See  also  this  .1..  1909,  961,  962  :  1910, 
210.) 

Tin:  vapour  of  carbon  tetrachloride  acts  on  mineral 
metallic  oxides,  transforming  them  into  chlorides,  as 
readily  as  on  artificial  products,  provided  they  arc  suffi- 
ciently finely  divided.  Silica  is  not  attacked,  anhydrous 
silicates  are  attacked  in  inverse  proportion  to  their  silica 
content,  while  hydrated  silicates  are  totally  transformed. 
The  separation  of  the  volatile  chlorides,  ami  the  removal 
of  the  insoluble  silica  from  the  residue,  makes  this  process  of 
considerable  value  in  mineral  analysis,  and  in  the  detect  ion 
of  oxide  in  non-oxide  minerals  (<  .g.  molybdenite). — W.  H.  P. 

Prussian    him  ;    Coagulation   of  .     N.    Pappada.    Z. 

Chem.   Ind.  Kolloide.   If)  10,  6,  83—86. 

A  COLLOIDAL  solution  of  Prussian  blue  was  prepared  by 
dissolving  the  precipitate  obtained  from  ferric  chloride  and 
potassium  ferrocyanide  in  oxalic  acid,  filtering,  and 
purifying   by  dialysis;    experiments   were   performed   on 

"lut -  bo  obtained  containing  <>-2.  0-4,  0-5,  and  2  per 

cent,  of  Prussian  blue.  In  these  solution-  electro! 
cause  immediate  coagulation,  and  the  amounts  of  various 
solutions  which  were  necessary  for  this  purpose  were 
determined  with  the  following  results :— Solutions  of 
undissociated  organic  substances  do  noi  coagulate  the 
Prussian  blue.  The  colloidat Prussian  blue  lias  a  positive 
electric  charge  :  the  coagulating  effect  of  salts  with  a 
monovalent  cation  int  reases  with  the  atomic  weight  of  the 
cation  from  lithium  to  caesium.  The  coagulating  action 
of  salts  with  mono-,  di-,  and  trivalent  cation-  increa 
with  the  magnitude  of  their  electric  charge.  The 
i. lily  differences  between  colloidal  solutions  of  Prussian 
blue  and  silicic  acid  in  these  respects  are  that 
illation  is  immediate  in  the  former  case  and  gradual 
in  the  latter,  that  silicic  acid  gelatinises  whereas  Prussian 
blue  does  not.  and  that  hydrogen  ions  arc  the  -t longest 
coagulating  agents  for  Prussian  blue,  whi  pro- 

mote the  colloidal  solution  of  silicic  acid.-    E.  F. 

Colloidal  manqantse  dioxide  ;    F<  I  of 

.     E.    Dei--.     V,.    (hem.    Ind.    Kolloide,    1910,    6. 

69—77. 
In  general  the  precipitation  of  manganese  dioxide  is  usually 
preceded  by  the  formation  of  a  colloidal  solution  of  that 
substance.     Stable  solutions  of  colloidal  manganese  dioxide 
are   easily   prepared   by   the   reduction   of   permanganate 

DI 
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by  suitable  reagents,  such  m  arsenious  sold,  in  the  absence  of 
electrolytes  which  cause  precipitation.  They  are  also 
f.urued  when  manganous  salts  are  oxidised  in  the  presence 
oi  various  oiganic  colloids,  suoh  as  albumin,  bin  colloidal 
iron  and  aluminium  hydroxides  onlj  exercise  tins  action 
when  very  small  amounts  of  manganese  are  present 
11  a  solution  of  sodium  .  rl  by  dissolving 

^•nn^.  of  arsenious  oxide  and  0-8  grm.  of  Bodium 
hydroxide  in  water  and  diluting  to  1  litre,  is  heated  to 
80  to  90  C, and  mixed  with  a  solution  of  6-3  grms.  of 
potassium  permanganate  in  one  litre  of  water,  also  heated 
to  the  same  temperature,  a  colloidal  solution  of  manganese 

dioxide  is  tonne  i.w  hioh  does  not  precipitate  even  .ml  oiling. 

It  is  mi  |  ossible  to  completely  remove  by  dialysis  the  sodium 
arsenate  which  is  iornie;l.  The  solution  shows  the  Tyndall 
t  and  under  the  nltramicroscope,  submicrons  in  rapid 
movement  aie  observed,  t'n  evaporation  on  the  water- 
bath  a  blackish-brown  residue  is  obtained  which  is  insoluble 
in  water,  but  sometimes  on  evaporation  in  vacuo  without 
heat  over  dehydrating  agents,  a  dry  residue  is  obtained 
which  will  redissolve  in  water.  According  to  the  author 
the  so-called  manganites  are  merelj  adsorption  complexes 
of  mangio  le  and  bases.     Under  suitable  condi- 

tion- mirrors  of  colloidal  manganese  dioxide  can  be 
obtained  on  gla  aar  surfaces.     The  production  of 

colloidal    i  olutions  can   be  made  use 

of  in  the  deten  .    ■■  se  in  the  presence  of 

iron.     Colloidal  iron  hydroxide  precipitates  large  quanti- 
lal    manganese  dioxide,  although   it   holds 
smaller  quantities  in  solution. — E.  F. 

Radium  ;  Austrian  Stale  sale  of .     Z.  Allgem.  oesterr. 

i.-Ver..   1910,  48,  71. 

Tin  ieen  entrusted  to  the  "  Bergwerks- 

l.tion  "     in     Vienna,     undel     the 

rol  of  the  Austi  Public  Works.     The 

radium  is  sold  in  the  form  of  radium-barium  chloride  of 

three   different    grad  i  ich   milligram   of 

Tadiu  n  lading    the    containing    cell,    being 

100  Kronen  (£16  13s.  4d.]      It  is  pack  I  idrical  cells 

of  21  mm.  diam.  and  !l  mm.  long,  formed  of  nickel-plated 

brass.     '  hi  the  bottom  of  the  cell  a  layer  of  lead  is  cast,  in 

depression   for   the   reception  of  the 

radium-barium   chloride      The   cell  is  closed   by  a  mica 

plate  held  in  position  by   the  screwed-on  upper  part  of 

the  casing.     On   the   bottom  of   the  casing  is  an  official 

:ii    an  eagle)  and  the  series  number.     Radium  cells 

1  with  had.  and  stamped  on  the  soldered  part,  aie 

also  supplied.     The  picked  in  cotton-wool  and 

i  -lead  in  a  small  box,  together  with  a  certificate  bearing 

the  Dumbei  of  the  cell,  and  the  weight  and  radium-content 

of   tli      pn  paration.     The   boxes   are   sealed   with  strips 

bearing  the  numbers  of  the  cells,  and  are  despatched  by 

post    a     registered   packets  at    the  cost   and  risk  of  the 

purchaser.     A   8. 

Carl.  I  .  i  ,.V  ..     ('.  Moureu  ard  J.  C.  Bongrand. 

ptes  rend.,  ft  10.  150,  225—227. 

By  removing  two  molecule-  oi  water  from  the  diamide  of 
acetylene  lid,    CONHs-C     C-CONH4,    a 

subnitride  ol  carbon  ae  or  carbon  cyanide. 

N  (i  (  .(  Nils  obtained  a  a  crystalline  body,  of 
m.  pt.21  and  b.pt.76  C.and  having  an  odour  resembling 
thai  ol  cyanogen.  11  if  i  wfilj  combustible  and  takes 
fiie  Bpontam  130°  C,  burning  with  a  purple  flame. 

It-   molecular   n  ibnormally 

i,n  a  counl   oi   t he   three  triple  linki  ; 
Tie-  high  vapour  pressure  and  the  phenomi  aon  of  spon- 
,.M    combii  tion  render  analysif   and   vapour  density 

dcti  rniin  i 

with  the  formula,  C„N,.     U .  II.  P. 

Adsorption    of    diss  E      Hagglund.     Z. 

,  run.  64.  294     301. 

I     in  theoretical  considerations  it  might  be  supposed  that 

odium  and  potassium  chlorides,  which 
increase  the  surface  tension  of  water,  would  show  negative 


adsorption  from  aqueous  solution.  The  author  finds  that 
adsorption  of  such  substances  always  takes  place  m  | 
positive  sense.  The  degree  of  adsorption  of  magnesium, 
potassium  and  sodium  chloiidos,  and  of  potassium  and 
ammonium  bromides  fioni  aqueous  solution  by  means 
of  kaolm.  char,  Nil.  and  elass  wool  was  measured  at  33"2  U 
and  at  37-5°  ('.  The  adsorbing  materials  were  careiullj 
purified  and  dried,  and  were  then  shaken  with  the  solutions 
in  a  thermostat  for  times  varying  from  three  to  five  hours. 
The  com  inflations  of  the  original  solution  and  of  the  liquid 
drawn  off  after  the  agitation  were  determined  by  titration 
with  silver  nitrate  solution. — E.  F. 


Production  of  a  firmly  adhering  lime  diaphragm  on  the 
cathode  with  tin  help  of  protective  colloid*.  .Midler  and 
Buchner.     See  XL 


Volumetric    determination    of    carbonic    acid.     Vesterberg. 
See  XIXu. 

Patents. 

Barium    oxide;     Manufacture    of .     C.     Rollin    and 

Hedworth  Barium  Co..  Ltd..  Newcastle-on-Tyne.     Eng. 
Pat.  26,140,  of  1909;  date  of  Appl.  Dec.  18,  1908. 

''i  re  or  practically  pure  amorphous  anhydrous  barium 
hydroxide,  in  a  finely  powdered  condition,  as,  for  example, 
that  produced  in  accordance  with  Eng.  Pat.  27.".s7  of 
190S  (this  J.,  1910,  151).  is  heated  to  a  high  temperature 
(600° — 1000'  C.i  with  a  barium  compound,  such  as  the 
peroxide  or  nitrate,  which  evolves  gas  on  heating  and 
leave-  a  residue  of  barium  oxide.  The  mixture  (for 
instance,  2  pails  of  barium  peroxide  to  1  part  of  anhydrous 
barium  hydroxide)  is  heated  in  a  muffle-furnace,  or 
other  externally  heated  chamber,  the  door  of  which 
is  preferably  composed  of.  or  covered  with,  barium  oxide  : 
i  the  hydroxide  melts,  and  the  oxygen  evolved  from  the 
peroxide,  which  does  not  melt,  keeps  the  mass  in  a  porous 
condition  and  facilitates  the  decomposition  of  the 
hydroxide.  Very  pure  and  porous  barium  oxide  is  thus 
formed,  which  is  specially  suitable  for  conversion  to 
barium  peroxide.  Carbon  compounds  of  barium,  or 
mixtures  which  produce  carbonates  or  any  gaseous  carbon 
compound,  are  not  suitable  for  use  in  the  process. 

— F.    SODN. 

A  in  moil  in   from   pen!;    Process  of  producing .     H.    C. 

Wolterock  and   The   Sulphate  of   Ammonia   Co..    Ltd., 
London.     Eng.  Pat.  27,905,  Dec.  22,  1908. 

Tut:  use  of  live  steam  in  the.  moist-combustion  process 
of  producing  ammonia  from  peat  (this  J.,  1904.  1215)  is 
almost  or  entirely  dispensed  with  in  the  present  invention. 
by  withdrawing  a  part  of  the  hot  gases  leaving  the  last 
scrubber  or  acid  tower  :  these  gases,  which  contain  large 
quantities  of  steam,  are  conducted  to  the  furnace  or 
generator,  by  a  suitable  insulated  pipe  entering  beneath  the 
zone  of  reaction,  and  thus  mix  with  the  air  introduced 
and  greatly  facilitate  the  maintenance  of  the  temperature 
of  reaction  within  the  desired  limits.  The  relative 
quantities  of  air  and  ga--  are  regulated  by  valves. — F.  Soon. 

[mmoniacai  and  other  liquids;    Stills  for  distilling . 

\Y.    Andrews.    I've    Bridge,    Derby.     Eng.    Pat.    .'1477. 
Feb.    12,   1909. 

Thk  still  is  designed  to  give  as  long  a  contact  time  as 
possible,  and  seme  thorough  agitation  of  the  liquor  to 
be  distilled.  rlo  this  end,  the  plates,  both  of  the  primary 
and  secondary  stills,  are  provided  with  channels  into 
which  ilip  baffle-plates,  seriated  at  their  lower  edge-. 
The  liquor  is  made  to  enter  the  liming  chamber  near  the 
bottom,  where  it  comes  into  immediate  contact  with  the 
team  and  lime,  which  ensures  all  being  uniformly  mixed 
before  entering  the  secondary  still,  and  the  steam  inli  I 
is  so  arranged  that  the  liquid  near  the  outlet  valve  is 
agitated,  and  choking  at  this  point  is  prevented.  The 
whole  of  the  channels  and  baffle-plates  can  be  readily 
cleaned  by  taking  down  one  side  of  the  still. — F.  Sodn. 
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Calcium    carbide,      Treatment    »/  [In    prepare    it    .« 

-|.     ('.    r.    Wakefield,    London.     Eng.    Pat.    1424, 
.mi.   1900. 

ilciuin   carbide,    preferably    heated    to   a    torn 
■  just  below  the  ignition  point  of  Bulphur,  is  incor- 
il  sulphur  or,  hel  i.  r.  «  it  li  .i  hot  mixture 
of  sulphur  and  sugai     lot   instance,  -  parte  ..i   Bowers  of 
sulphur  to  I  part  of  eheap  refuse  sugai  .  and  the  mixture 
is  then  formed    into    blocks.     A   suitable    proportion   of 
In u, 1 1 ni;  material  ii    l    part   to  overy   1"  pari     bj    wei| 
of  the  carbide,  and,  for  making  the  Mock-,    t  cylii 
moiiM  placed  upon  .i  plate  i     preferred,  a  very  high  pre 
sure  being  exerted  on  the  die  by  means  ol  a  press.     The 
taken  oul   ol   the  mould  and  dipped,  whilst   -till 
Mi  in,   into   mazoot    (petroleum   residue)  or   "blue   oil 
or  other  suitablo  oil,  and,  after  being  allowed  to  drain, 
•  ■  I,      I'.  Sons. 


I  direct  from  natural  silica  and  natural  silicates; 
Method  of  disintegrating  -.  [Preparation  of  size.] 
0.  R.  H.  Schmidt,  London.  Eng.  Pat.  IT:'.."..  Jan.  26, 
1900. 

Tin:  invention  relates  to  t  h.-  disintegration  of  silica  direct 
from  natural  silica  and  from  nat  ur  il  silii  ates  by  t  be  action 
of  alumina.  The  silica  or  silicate  maj  be  mixed  with 
alumina,  which  has  been  precipitated  from  alum  solution 
by  mi  dkali,  or  the  alumina  may  be  precipitated 

in  the  presence  of  the  silica  or   silicate,    the  latter  course 
ferred.     The  quantity  of  alumina  to  be  used  and 
the  lime  of  action  depend  on  individual  requirements,  but 
the  process  may  be  quickly  carried  out  as  follows :— The 
Tery  finely  powdered  silica  is  added  to  a  solution  of  alum. 
and  the  mixture  is  well  agitated  for  about    111  minutes; 
ammonia  (sp.  gr.  0-880)  is  then  added,  in  the  proportion 
of  one-third  the  weight  of  alum  used,  the  vessel  is  closed, 
and  the  mass  is  further  agitated  for  half  an  hour  ;    1   part 
of  alum  is  sufficient  for  '2  parts  of  silica,  though  more  may 
used.     Tin'   silicates   are   more   easily   disintegrated; 
for  example,  by  thoroughly  mixiiiL'  china  clay  in  a  5  per 
solution   of  alum  for  about    15   minutes,  and   then 
introducing    ammonia    in     the     proportion    stated,    and 
agitating  for  Hi  minutes,  the  vessel  being  closed,  a  very 
eable  size  is  obtained.     Natural  silica  may  also  be 
disintegrated   by  the  action  of  the  alumina  contained  in 
natural   silicates,   the   mixture    lieini.'  agitated    with    watci 
for  half-an-hour. — F.  SoDK. 


Aluminium    nitride;    Process   for  the    production    of . 

ii.   Serpek,   Niedermorschweiler,   Germany.     Eng.   Pat. 
7607,  Mar.  29,   1909. 

A  MixTtKK  of  alumina  or  aluminous  compounds  and 
carbon  is  heated  in  an  atmosphere  containing  nitrogen, 
at  a  temperature  I  not  c\cccdiii'_'  L'IIIKIC  C).  at  which,  oian 
atmosphere  free  from  nitrogen,  alumina  would  not  be 
reduced  to  aluminium  or  aluminium  carbide  :  almost 
pure  nitride-  is  formed,  with  an  average  nitrogen  content 
of  about   30  pel    cent.      1*.   SoDN. 


'in  kydrosulphih  .    Manufacturi  o)  itabh  <u"i  of 

mixtm  m .     J.  Y.  Johnson,  I 

Prom  Badisohe   \nihn  and  Soda  Fabrik,    Ludwigshafen 
on  Rhine,  German]      Eng.  Pat.  2621,  Feb.  2,  1909. 

'i     Pal    400.174  ol    1909  -     thi     J      I -    1034. 

T.  I    B 

mnd     '   as  igi  -    irw  by 

P.    Bunot,    r 
Salindres,    Franoe      Eng.    Pat.    16,224,   July    12,    1009. 
Under  Int.  Conv.,  Aug.  17,  1908. 

Si  i   Ft.  Pat  402,012 of  I908j  this  J.,  1809,  1198.     T.  F,  I!. 

Nitrous  gas*    ,    Pro    ■  ■  o/  utilising  lx.   Birkeland, 

t'hristiania.      IS.   I'm.  <i4s.  l.'.s.   I'd,.   I.   1910. 

i   Eng.  Pat,  26,632  of  1907  j  this. I..  1908,749.    T.  !■'.  B. 

Nitron  Mi  t/tod  of  absorbing  dilute.  .     B.   F. 

Bah  orsen,  Assignor  to  Norsk  Hydro- Elekt risk  BLvai 
aktieselskab,  Christiania.      U.S.   Pat.  948,726,   Feb.  8, 
1910. 

-ii   li    Pat.  380,190  of  1907 ;   this  J.,  1907, 1280.-    T.F.B. 

Nitrogen  uinl  carbonic  acid  from  combustii  n  gases  ;   Process 
of  extracting    --   .     R.    Riedel,   Schoneberg,   Gen 
Eng.    Pat.  20,631,  Sept.   9,    1809.     Under   1m.   I  on 

Sept.    II.     I'.UIS. 

See  Ft.  Pat  104,690  of  1909:   this  J.,  1910, 212. — T. F.  B. 


Silicidei        Manujaclun    of    metallic .     G.    Strauss, 

\    ignor  to  Cie.  Gen.  d'Electro-Chimie  de  Bozel,  Paris. 
U.S.  Pat  94S.190,  Feb.   1.   1910. 

See  Fr.  Pat.  388,730  of  1908  ;   this  J..  1808,948.     T.  F.B. 


Saturator  for  preparing  ammonium  tails.     Ger.  Pat.  216,069. 

Sei    He. 


VIII.— GLASS;    CERAMICS. 

Glass,    Tht  causi  of  th  colour  displayed  by  cloudy  [devitn 
rj .     H.  Fleissner.     Sprechsaal,  1910,  48,  63— 64. 

A  piece  of  ordinary  bottle-glass,  which  was  colourless  in 
its  transparent  parts,  contained  cloudy  portions,  which 
appeared  yellow  to  reddish-yellow  by  transmitted  light, 
and  blue  by  reflected  light.  The  cloudiness  was  due  to 
partial  devitrification,  i.e.,  the  production  of  more  or  less 
opaque  crystalline  particles,  and  the  author  explains 
the  colour  effects  produced  in  the  same  way  as  Tyndall 
(Light.  Second  Edition.  1895.  Hi3)  explained  tin  '  olour 
of  the  sky  and  of  certain  glacier  waters. — 0.  B 


Lim,  itiul  [fuel]  gat  .    Manufacture  oj .     i;.  G.  Floyd, 

Kirkwood.  Mo.     U.S.  Pat.  '.i4s.ni:..  Feb.   1.  1910. 

A  MiNKitAl.  carbonate  is  decomposed  by  heat  in  a  retort. 
and  the  gas  evolved  is  made  to  pass  dliectly  through  an 
moandescent  mass  of  carbonaceous  material  which  i- 
continuously  fed  into  the  retort,  as  consumed,  and 
is  in  dose  proximity  to  the  carbonate,  though  not  in 
contact  with  it.  Tin-  preliminary  heating  of  the  car- 
bonaceous materia]  is  eitV  ted  by  utilising  tin-  heat  ol 
the  fuel  gas  thus  produced.     I     a 

Salts  ni  pyrophosphoric  acid;    Process  of  and  apparatus 
for  converting  the  salts  basic  phosphoric  acid  into 

.   E.  Giai  li.ltalv.  Eng.  Pat.  2109,  Jan.  28 

1909.     Under  Int.  Conv.,  June  30,  1908. 

See  Fr.  Pat.  398,792  of  1909  ;  this  J..  1900,  1054.—  T.  F.  B. 


Fluorspar    porcelain.     E.    Berdel.     Sprechsaal.    1910,    43, 
75—78. 

l-'i.i  OKSPAB  exerts  an  influence    on    bodies  Dt   be 

lined    with   other   compounds    of    calcium      lb    low 

melting-point  (cone  09)  and  the  evolution  of  silicon  tetra- 

6  ive  a  mechanical  effect,  win! 

fluorine  can  always  be  detected  in  the  tired  w 

that   it   has   alsoa   chemical    m     u  In   a    i  educing 

atmosphere,  there  is  a  copious  evolution  of  gas  according 

to  the  equation:    Sir*,    4H_sill.    4111'.     The  author 

proceeds  to  review   the  Literature  ol  the  subject     Bums 

Trans.   Amer.  Cram.   Soe.,    1800,  2.   194]  attempted  to 

rspar  for  felspai  in  a  body,  but  found  that 

fluorspar  biought  the  point-  of  vitrifi  om- 

,   fusion  to.  I  it.  and  also  that  the  leeulting 

■.     was     porous.     The    author 

;  his  and  similar  failures  to  the  introduction  of  too 

much  fluorspar.     He  then  gives  the   figures  for  lluorsiar 


Cl.  IX.—  BUILDING  MATERIALS- 


[Much  16,  1810. 


porcelains   tired  at   cones   2.  4-    t>.  ami  7 — 8,  from   which 
he  obtains!  successful  results. 


Fired  at 

c.me. 


Clay- 
sabetance 


Qu&rtx. 


Felspar.      Fluorspar. 


per   cent. 

per  cent. 

pei  -vi.T. 

p  11  cent. 

A 

a 

- 

63-5 

6 

B 

g 

30 

3 

60-5 

li-0 

< 

Q 

£8 

2-5 

65-5 

4 

D 

4—* 

54-0 

8 

E 

4 t> 

10 

■' 

F 

7—9 

is 

4;. 

G 

7—9 

46 

21 

-' 

t) 

Of  the  glazes  of  which  the  molecular  formula!  arc  given 
below.  Nn-  1  -4  arc  suitable  for  the  porcelains  A.  B, 
and  ('.  No.  5  for  D  and  E,  and  No.  6  for  F  and  G.  Nos. 
1  and  2  are  lead  glazes,  while  3  and  4  have  their  lime 
introduced  as  fluorspar. 


K;G 

BaO 

PbO    CaO 

MgO 

Na,0 

AI.O3 

SiO- 

B;Oj    F, 

1 

0-1 

0-2      0-7         — 

—        —    10-15     1-5 

2 

— 

—     0-7      0-3 

—       —     0-4       2-3 

0-1 

— 

0-2 

0-25        —     0-35     0-20           -     02       1-5 

— 

,.    . 

0-25 

—     0-5                         -     0-3       3-0 

— 

0-5 

5 

0-25 

—        — 

0-5          - 

0-25    0-4       2-8 

0-5 

— 

C 

"■2 

—         — 

0-8      0-2 

—     0-4       3-8 

— H.  H.  S. 

Influence  of  composition  of  glass  on  pharmaceutical  pt 
tions.     Lesure.      See  XX. 

Patexts. 

Melting  furnaces  \jor  glass,  metals,  etc.]  ;    Gas-fired  . 

C.  Deselle,  Paris.  Eng.  Pat.  5549,  March  8,  1909. 
The  patent  relates  to  furnaces  of  the  type  described  in 
Fr.  Pat.  369.384  of  1906  (this  J..  1907,  95).  in  which  a 
central  pillar  raised  above  the  hearth  of  the  furnace, 
has  a  gas-supply  passage  provided  with  openings  through 
which  the  gas  passes  into  the  flame-space,  and  in  which 
air -inlet  channels  lead  into  the  flame-space.  The  improve- 
ments consist  in:  (1).  the  provision  of  outlets  for  the 
products  of  combustion,  communicating  on  the  one  hand 
with  the  flame-space,  and  on  the  other  hand  with  a  collector 
disposed  above  the  openings  leading  from  the  central 
passage  to  the  flame-space,  and  under  the  smoke-box  ; 
(2).  the  combination  of  air  and  gas  outlets  at  the  upper  part 
of  the  central  pillar,  above  the  hearth  ;  and  (3),  the  com- 
bination of  convenient  openings  in  the  upper  part  of  the 
central  pillar,  in  the  smoke-box,  and  at  the  base  of  the 
outer  pillars  supporting  the  crown  of  the  furnace,  thereby 
allowing  the  insertion  of  a  rod  for  cleaning  pru poses. — A.  S. 

Bticks.  tiles,  pottery,  and  the  like  purposes  ;   Kilns  employed 

in  the  manufacture  of .     E.  Thomas,  Sutton,  Surrey. 

Eng.  Pat.  1319.  Jan.  19,  1909. 

CmctrLAB,  down-draught  kilns  are  provided  with  a  number 
of  fire-places  of  the  usual  type,  in  which  the  heated  gase3 
pass  into  chambers  and  escape  into  the  kiln  over  the  top  of 
the  wall  of  the  chambers,  and  also  with  a  number  of 
supplementary  fire-places,  in  which  the  heated  gases 
pass  into  chambers  and  escape  into  the  kiln  through  per- 
forations in  the  wall  of  the  chambers,  in  order  to  heat  the 
lower  portions  of  the  kiln.  The  heated  gases  are  drawn  down 
through  annular  central  openings  in  the  floor  of  the  kiln, 
into  the  highest  of  three  layer-  constructed  in  the  sole 
of  the  kiln.  The  horizontal  space  of  this  top  layer  is  honey- 
combed with  radially  arranged  brickwork,  and  annular 
flues.  After  passing  through  these,  the  heated  gases  are 
drawn  towards  the  drcumferenci  of  the  kiln,  down  the 
outside  of  a  floor  which  separates  the  top  from  the  two 
lower  layers.  The  second  layer  consists  of  concentric 
circles  of  brickwork  provided  with  radial  flues,  and  rests 
directly  upon  the  third  layer,  which  consists  of  radial  lines 
of  brickwork  provided  with  circular  flues.     After  traversing 


these  two  lower  layers,  the  gases  pass  through  a  central 
opening  into  one  or  more  waste  flues,  which  communicate 
with  a  circumferential  flue.  From  this  they  pass  to  the 
chimney  through  an  outlet  Hue,  the  mouth  of  which 
is  raised  above  the  floor  line  of  the  circumferential  flue. 

— W.C.  11. 

Shahs;    Treatment  of  [for  ceramic   purposes],     M. 

Royley.  Manchester.     Eng.  Pat.  1S58,  Jan.  26,  1909. 

When  certain  shales,  of  later  geological  age  than  the  car 
boniferous  shales,  are  burnt  in  heaps  containing  large 
lumps,  as  is  usual  with  carboniferous  shales,  the  alumina 
is  rendered  to  a  large  extent  insoluble  in  mineral  acids, by 
reason  of  the  high  temperature.  According  to  the  present 
patent,  such  shale  is  burnt  in  open  heaps,  after  a  pre- 
liminary crushing  so  as  to  pass  a  screen  of  1 — 1J  inch 
mesh ;  the  rate  of  combustion  is  thus  reduced.  An  air-flue, 
about  3  in.  wide  and  made  of  loose  ordinary  bricks,  is 
preferably  laid  along  the  bottom  of  each  bed  or  heap, 
and  the  combustion  is  started  by  igniting  wood  or  other 
fuel  placed  on  top  of  the  flue  ;  the  crushed  shale  is  then 
gradually  added,  as  combustion  proceeds,  so  as  to  form  the 
heap,  which  may  lie  14  feet  wide  at  the  bottom.  4  feet 
at  the  top,  and  4  feet  deep.  The  supply  of  air  is  regulated 
by  closing  or  partially  closing  either  end  of  the  flue,  and 
wind  shields,  which  may  take  the  form  of  permanent  walls 
forming  sides  to  the  beds,  may  also  be  employed.  Several 
beds  may  be  arranged  in  parallel,  the  walls  being  common  ; 
or,  if  there  be  no  walls,  the  space  between  adjacent 
beds  may  be  filled  in  with  the  prepared  shale  and  the  com- 
bustion allowed  to  spread  from  bed  to  bed. — F.  Sodn. 

Pottery  or  ceramic  transfer  pictures  ;   Printing  ink  or  colour 

for    .     J.    Kasseker,    Altwasser,    Germany.     Eng. 

Pat.  23,852,  Oct.  18,  1909. 
The  Unseed  oil  used  as  the  main  ingredient  of  the  binding 
medium  in  the  printing  ink  or  colours  for  ceramic  transfer 
pictures  is  saturated  to  the  greatest  possible  extent  with 
minium  or  other  suitable  lead  compounds  by  long  boiling. 

-  \V.  C.  H. 


IX.— BUILDING  MATERIALS. 

Plaster  of  Paris  ;   Apparatus  for  testing .     J.  H.  van't 

Hoff.     Z.    physik.    Chem.,    1910,    70,    146—152. 

Dcking  the  setting  of  plaster  of  Paris  there  is  a  contraction 
in  volume.  The  dilatometer  has  been  modified  in  form 
so  as  to  adapt  it  to  the  technical  measurement  of  this 
change. 


Into  the  conical  glass  reservoir,  B  (see  Fig.)  about  10 
grins,  ot  plaster  are  introduced  through  the  funnel,  F, 
from  the  weighing  tube,  G.  The  reservoir,  B,  is  smeared 
inside  wit  h  vaseline  to  facilitate  the  withdrawal  of  the  plaster 
cast  after  setting  and  for  the  same  purpose,  a  bent  wire 
is  inserted  in  the  powder.  A  is  a  thick-walled  capillary 
tube  attached  to  B.  the  intermediate  short  glass  tube  being 
packed  with  cotton  wool  to  prevent  plaster  passing  into 
the  capillary  The  reservoir  is  filled  with  water  saturated 
with  calcium  hydroxide  and  closed  with  a  cork,  E,  which 
is  kept  in  position  by  a  spring.  D.  The  water  is  thus  forced 
to  the  end  of  the  capillary  which  is  wiped  ready  for  use 
and  a  millimetre  scale  attached.  Experiments  with  the 
artificial  "  half-hydrate"  of  calcium  sulphate,  2CaSO„.H20. 
showed    an     immediate    steady    contraction    in    volume 
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reaching  it -^  maximum  rate  in  about  one  boor.  The  total 
oontraction  amounted  to  0-042  o.c.  per  gram  of  half -hj 
and  the  time  required  for  hall  change  was  about  68minutea 
at  19  i '.  With i  commercial  pl«  tei  oi  Paris  more  irreguku 
were  obtained,  but  the  time  required  for  change 
■  with  the  maximum  relocity,  oorre  ponding 
to  i  ii<-  period  of  half  chance,  was  about    11   minutes. 

k.  !■■  \. 


flooring-piaster.     0. 


Mm.    Tonind.-Zeit.,   1910,  34,   170 
—  172. 


i  ra-plastei  i-  obtained  by  calcining  gj  psum  at  »  red 
boat,  the  burning  being  usually  accomplished  in  oontinuous, 

i.  shaft  kilns.     The  s unl  oi  coal  used  is  on  the 

from  7  to  9  per  cent,  ol  the  weigh!  oi  raw  gypsum, 
•  hi  any  reduction  ol  calcium  sulphate  to  sulphide, 
a  plentiful  air  supply  must  be  maintained.  Well-burnt 
boring-plaster  clinker  should  be  chalky  in  appeal  moi 
should  In  covered  all  over  with  a  red  film  of  ferrio  oxide, 
aad  should  feel  velvetj  like  tale.  Overbuml  olinkei  is 
Hash  to  handle,  oracked,  and  shows  signs  of  incipient 
fusion.  It  sets  and  hardens  very  poorly.  Dnderburnt 
clinker  shows  the  original  crystalline  structure  of  gypsum 
and  is  only  partially  reddened  with  ferrio  oxide.  H  sets 
quickly  and  acquires  only  a  low  degree  of  hardness.  The 
IWting  of  well-burnt  llooring-plastcr  begins  in  from  1  to  7 

and    is    e plete    in    ahout    20    to    30    hours.     The 

hydration  is  very  slew  and  goes  on  for  months.  The 
strength  of  the  set  plaster  depends  greatly  on  the  amount 
of  water  used.  With  22  |*t  cent,  of  water  a  Bpecdio.'  n 
attained  a  tensile  strength  of  21  kilos,  per  so,,  em.  in  eight 
days,  whereas  the  strength  of  a  similar  specimen  "  run  " 
with  GO  per  cent,  "f  water,  did  not  exceed  4  kilos,  per 
tq.  cm.  even  after  a  much  longer  period.  Flooring- plaster 
can  advantageously  be  mixed  with  sand,  almost  like 
Portland  cement,  and  the  author  concludes  that  it  is 
capahle  of  wide  application  as:  (1).  Decorative  material 
when  mixed  with  sand,  in  which  case  its  strength 
approaches  that  of  cement  mortar,  tho  mixture  being 
wcatherr,  -lsting  to  a  high  degree  ;  (2),  mortar  for  building 
purposes.  ;  (3),  concrete  for  floors  ;  (4),  hasis  for  the  manu- 
facture of  artificial  stone.  It  is  inapplicable  only  when 
excised  continuously  to  the  action  of  water  or  moisture. 

— O.  R. 


EmuMont[Tar-oil for  impregnating  wood].  Wa.  Ostwald. 

Z.  C'hem.  Ind.  Kolloide.  1910,  6,  103—109. 

The  author  shows  that  within  limits  comprising  56*72 
per  cent,  of  all  possible  mixtures  of  two  mutually  i 
soluble  liquids,  two  different  kinds  of  emulsions  are 
theoretically  possible,  according  as  the  one  or  the  other 
liquid  forms  the  dispersed  phase,  the  other  forming  a  con- 
tinuous phase.  If  the  amount  of  the  dispersed  constituent 
in  an  emulsion  of  either  kind  is  gradually  increased,  a 
"  critical  point  "  is  reached  eventually  at  which  the  spherules 
of  the  dispersed  phase  must  theoretically  touch,  and  a 
stable  emulsion  of  that  character  is  then  no  longer  possible. 
There  is  a  "  critical  interval  "  between  the  two  critical 
points  in  which  the  two  kinds  of  emulsions  are  possible, 


as  stated  above,     Bj  Bret  rinsing  the    idi  ■' 

with  the  liquid  which  i  tne  continuous  phase, .an 

emulsion   oi   either  type  oar    be   obtained,   by   stirring, 
within    the    oritii  al  '  interval     I 
pi  rformed    with    mi   tun     oi    tai  oil  d   "' 

benzene  and  water;  thosi  emulsions  in  whioh  the  oil 
t, , nurd  thi   cont  ii  a  u    phi  e  wi  '  l1,1'' 

than  the  other- ;    whiohi  vta   kind  oi  emulsion 

...,il  itui  Nl    wl ... 

,..,  ntuallj   -'  i'."  1 1  ondary  emul 

i,iiiiiii!i  a  small  portion  oi   the   . 

in    suspension,    where;,-    the    other    constituent     alwa 

eparat     to  forma] tly  olear  liquid      'I  lie  oh mena 

are  important  as  il  is  always  the  continuous  phase  which 
adhere  to  objects,  such  as  wood  to  i>.-  impregnated, 
whioh  me  immersed  in  the  emulsion.     E.  P. 


Corrosion    of    reinforced  steel    [in    concrete]. 
See  X. 


Matthews. 
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■in  iron  industry  .  '  Foreign  trade  of  the  .     Stuhl 

u.  Eisen,   1910,  30,  274-  27ti. 
THB exports  of  iron  and  iron  goods  from  Germany  and  from 
Great    Britain  for  liXI'.l  are  compared  in  the  following  table, 
the  figures  representing  metric  tons. 


Germany. 

Great  Britain. 

471.H45 
174,288 
474,854 
2,315,242 
608,962 

1,160,022 

165,204 

pun.   manufactured  Iron 
Rolling  null  products  ..  . 

I1.U74 

2,501,942 

620,514 

Total  iron  and  ir,m 

4.044.391 
331,194 

4,450,756 
630,398 

Totals   

4,375,585 

5,081,154 

The  German  exports  exceeded  those  of  1908  by  6-8  per  cent.. 
the  greatest  increase  being  in  pig-iron,  the  exports  of  which 
rose  from  257.849  to  171,046  metric  tons.  The  exports  of 
partly  manufactured  iron  and  of  machinery  were  less  than 
in  1908.  The  imports  were  less  in  all  branches.  Owing 
to  the  wider  adoption  of  the  Martin  process  in  Germany  in 
recent  years,  the  trade  in  scrap  iron  has  become  of  consider- 
able importance,  the  imports  of  scrap  iron  in  1909  (184,729 
metric  tons)  representing  38  per  cent,  of  the  total  imports 
of  iron.  The  distribution  of  the  German  exports  of  iron 
during  the  past  ten  years  is  shown  in  the  following  table, 
the  figures  representing  units  of  1000  metric  tons. 

The  exports  to  German  colonies  have  steadily  increased 
and  now  amount  to  44,800  metric  tons,  of  which  42,539 
tons  represent  materials  for  railways. 
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rrosion   of   rc-inforctd   .     E.  R.   Matthews. 

Mining  World,   1909,  223.     J.  Chem.,  Met,  and  Mm. 

-     Africa,  1909,  10.  228 

.:•  -  . !  -1  experiments  was  made  t<'  ascertain  to  what 

t  steel  imbedded  in  concrete  was  subject  to  corrosion. 

It  was  found  that  an  entire  coating  of  cement  grout  was 

an  effectual  safeguard   against  bu!    that   this 

ing  shonk!  be  quite  dry  before  the  Bteel  is  imbedded  in 

the  concrete.     If.  however,  a  non-porous  aggregate  is  used 

for  the  concrete,  tlu>  separate  ooating  may  be  omitted. 

Porous  materials  such  as  coke  bret  is  oi  alag,  should  not  be 

used  in  work  that  will  lx'  exposed  to  an-  and  water,  the  best 

materials  being  broken  stone  or  brick  ;    river  sand  should 

not  be  used  for  reinforced  concrete  that  is  required  to  be 

night.     Rusty  steel  was  found  to  rapidly  brighten 

when  imbedded  in  concrete,  whether  exposed    to  air  or 

water.     The  author  considers  that  linseed  oil.  turpentine. 

or  probably  any  coating  other  than  cement  or  lime,  would 

rather  tend  to  facilitate  than  retard  corrosion. —  F    II. 

Iron-carbon  system  ;   Influenct   of  antimony  ami  tin  on  tin 

.     P.  Gocrens  and  K.  Ellingen.     Metallurgie,   I  St  HI. 

7.  72—79. 
I'sim.  Swedish  cast-iron  containing  300  per  cent,  of  carbon. 
ol.">  of  silicon,  0-2  of  manganese,  0>008  of  sulphur,  and  002 
phosphorus,  alloys  were  prepared  containing  from 
5-83  per  cent,  of  antimony,  with  312  of  carbon,  to  59-32 
per  cent,  of  antimony  with  0-30  of  carbon,  and  also  alloys 
containing  from  4-28  ]>er  cent,  of  tin  with  3'76  of  carbon 
to  1 1  TO  per  cent,  of  tin  with  273  of  carbon.  Coolingcurves 
were  taken  of  all  the  alloys,  and  freezing-point  diagrams 
constructed  of  the  iron-antimony-carbon  and  of  the  iron- 
tin-carbon  systems.  These  show  that  both  systems  belong 
to  the  ternary  group  of  iron-carbon  alloys,  with  the 
formation  of  a  ternary  eutectic  which  in  the  case  of  antimony 
solidifies  at  a  temperature  of  950°  C.  The  pearlite  point 
is  unchanged.  Microscopical  examination  showed  the 
■  nee  of  pearlite  and  cementite.  with  antimonide  and 
stannide  respectively.  These  latter  become  light  grey 
by  prolonged  etching  with  picric  acid,  and  remain  several 
stages  behind  the  cementite  during  heat-tinting.  Cooling 
curves,  with  the  freezing-point  diagrams,  and  six  micro- 
photograms  illustrate   the   paper.— A.  H.  C. 


Ferro-silicon.     R. 


Taussig.     Times     Eng.     SuppL, 
16,  1910. 


Feb. 


With  reference  to  statements  in  the  Local  Government 
Report  on  ferro-silicon  (this  J.,  1910,  154)  the  writer 
states  that  in  furnaces  of  large  power,  i.e.,  those  con- 
suming more  than  4000  e.h.p.  per  furnace  unit,  technically 
pure  ferro-silicon  is  now  produced  containing  quite  insig- 
nificant amounts  of  phosphides  and  arsenides.  The  best 
proof  as  to  quality  of  any  ferro-silicon  is  its  stability  in  the 
atmosphere.  If  it  does  not  decompose  on  storing  in  moist 
air,  it  is  absolutely  harmless  for  the   workmen;  nei 

[plosive  or  poisonous  in  any  way.  It  is  stated  that. 
various  grades  of  ferro-silicon  have  been  put 
on  the  market  which  have  never  yet  shown  these 
disadvantages,  either  at  the  works,  where  hundreds 
of  tons  are  stored  for  months  at  a  time ;  in  transport, 
which  in  the  cases  mentioned  is  practically  all  done  by 
ship  ;  or  at  the  consumer-;'  work-.  Again,  it  is  just  in  these 
works  that  those  grades  particularly  produced 

which  contain  on  the  average  50  per  e<  at  oi  silicon,  and 
which  it  is  proposed  in  the  report  to  -hut  out  of  the  market. 
In  the  manufacture  of  ferro-silicon  (quit  i  pectiveofitc 
silicon  content),  in  large  furnaces,  the  impurities  (phosphorus 
and  arsenic)  on  smelting  go  into  the  uning 

of  the  ferro-silicon  take-  place  in  t|,,  ,.|,    „  m|e 

in  the  ordinarily-used  small  furnaces  this  refining  does 
not    take   place. 

Gold  production  of  the  world.     Engineering.  Feb     II    lfllo 
[T.R.] 

The  value  of  the  production  of  gold  throughout  the  world 

last  year  was  £91,513,456,  as  compared  with    i 

in  1908.     The  Transvaal  contributed  a  value  of  £30,38(1.0011 


last  year,  as  compared  with  £29.163.803  in  1S08 ;  the 
United  States  £19,300.000,  as  compared  with  £18,912,0001; 
and  Australia,  £14,396,156,  as  compared  with  £14,662,934. 

It  will  be  seen  that  the  production  increased  last  year  in 
the  Transvaal  and  the  United  States,  but  that  it  was  I 
maintained   in  Australia.      The  value  of   the    world's  gold 
production  lor  the  ten  years  ending  with  1910,  inclusive,  was 
as  annexed  : — 


1. .1.. 

Value. 

£ 

51,765,940 

S2.175.4MI 

li  2,499 

65,895,081 

. ..   09,817,659 

Year. 

Value. 

900 
90] 

DOS  ,    , 
903 
904  ... 

1905 
1006 
1907. . . 

Jims 
1909. .. 

75,082,211 
81,110,204 

.    sj .258,891 

88.686,905 

..    91,513,456 

Precious  metals  from  [cyanide]  solutions  ;   Rotary  extractor 

tor .     YV.  D'Arcy  Llovd  and  E.  T.  Rand.     J.  Chem.. 

Met,  and  .Min.  Soc,  S.  Africa.  1909,  10,  201—204. 

The  extractor  consists  essentially  of  a  light  steel  rectan- 
gular tank  divided  by  vertical  plates  into  three  compart- 
ments, each  of  which  is  provided  with  a  conical  bottom, 
opening  by  means  of  valves  into  settling  tanks.  A  hollow 
rotatable  shaft  passes  horizontally  thtough  the  tank  and 
its  partitions,  and  a  cylindrical  cage  is  fitted  in  each 
compartment,  concentrically  about  the  shaft.  The  cages 
are  radially  divided,  by  means  of  perforatetl  plates,  into  16 
independent  sections,  in  which  the  zinc  shavings  or  clip- 
pings are  placed,  the  solution  having  access  to  the  cages 
through  perforations  in  the  shaft  and  at  the  periphery 
of  the  cages.  The  auriferous  cyanide  solution  Mows, 
under  a  steady  head,  into  the  hollow  rotating  shaft,  where 
an  obstruction,  at  the  end  of  the  first  outer  compartment, 
causes  it  to  pass  out.  through  1-in.  perforations  in  the 
shaft,  into  the  first  cage  of  zinc,  escaping  at  the  periphery 
into  the  compartment  and  thence,  through  the  bottom 
valve,  into  the  settling  tank.  It  then  passes  up  a  pipe 
into  the  second  compartment  and  through  the  second 
zinc  cage  back  into  the  shaft  and  along  to  the  third  com- 
partment, where  it  passes  out  again  through  the  last 
zinc  cage  into  the  settling  tank,  the  overflow  going  to  the 
solution  sump.  All  gold  slime,  loosened  from  the  zinc, 
passes  into  the  settling  tanks  and  may  be  removed  w ithout 
slopping  the  apparatus.  The  shaft  and  attached  cages 
of  zinc  are  rotated  at  a  speed  of  1  to  H  revolutions  per 
minute,  about  one  h.p.  being  required  for  a  plant  pre- 
cipitating 2511  tons  of  solution  per  day.  Coarse  zinc 
shavings  or  clippings  are  recommended  in  place  of  the 
usual  fine  shavings,  partly  on  account  of  the  smaller  loss 
from  attrition  and  also,  as  the  cages  are  capable  of  con- 
taining over  ten  limes  the  weight  of  zinc  clippings,  as 
compared  with  the  usual  filiform  zinc,  the  time  and  labour 
of  charging  is  correspondingly  decreased.  Adherent  gold 
is  almost  completely  removed,  with  a  practically  negligible 
loss  of  zinc,  by  rotating  the  cage  sections  in  a  drum,  con- 
taining a  5  per  cent,  acid  bath,  for  15  minutes  and  subse- 
quently thoroughly  washing  with  water.  The  chief 
advantages  claimed  for  the  mechanical  extractot  are  that 
the  gold  slimes  are  readily  accessible  without  stopping 
the  precipitation,  the  clean-up  is  rapid  and  cleanly,  and 
the  constant  rotation  prevents  "  fouling  "  of  the  zinc. 

— F.  R. 


Gold  and   lilvei  :    Determination  of in  the  dry  way. 

R.  Grand.  Oesterr.  Zeits.  Berg-  u.  Hiittenw.,  1909, 
57,  681  683,  697—700.  Chem.  Zentr.,  1910,  1,  569— 
570. 

Loss  of  silver  in  dry  assays.  A  comparison  of  machine- 
pressed  magnesite  cupels  with  hand-stamped  .u  pressed 
bone-ash  cupels  showed  thai  the  loss  of  silver  due  to 
absorption  is  smallest  with  the  magnesite  cupels  and 
greatest  with  hand-stamped   bone. ash  cupels. 

Determination  o)  gold.  In  the  author's  opinion,  where  a 
large  number  of  gold  assays  has  to  be  carried  out  in  a 
relatively  siiort  tune  with  materials  of  very  low  assay- 
value,  the  crucible  method  is  to  be  preferred  to  the  ordinary 
concentration  process. — A.  S. 
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Bronzes:     Corrosion    of  in    solution*    of    tUctroly 

I     Uiolitti  and  (I.  L'eccarolli.     Com..  Chim.   Ital.,   1909, 
39.  II..  557     575. 

a  to  rii,    ,.   iil>     ul  i  'urry  (this  J.,   1906,   1 104  |, 

ilio  authors   point   out    that    in   man)   ol   his  experiments 

the  pieces  of  bronze  wen    uibjectcd  to  conditii  iting 

would   seldom  occur    in    practice.     Moreover  in 

.  s   method  c.l    treat  incut,  all    variations  in   the 

ic  vai  ious  solid  solutions  in  the  alio 

tically  eliminated,  whereas  the  phenomena   ol   corro- 
sion .i-  met  with  in  pracl  to  be  attributed   i" 
differences  ol   convent  rat from  one  pari   to  anothei 

iven    bronze.     In    the   authors'    experiments    bronzes 
containing  lesi    than   Hi  pel   cent,  of  tin  Were  fused  and 

annealed    at    different     temperatures    or    simply     led 

rapidly  or  slowly.  The  structure  was  then  examined 
under  the  microscope,  and  weighed  cylinders  of  the  metal 
[about  .">  mm.  in  diameter  and  15  to  20  mm.  in  longth) 
were  cleaned  and  immersed  in  B0  e.c.  ol  .V  10  hydro- 
chloric .i.  ul  containing  2  per  cent,  of  ferric  chloride  for  a 

n  time,  after  which  the  1"^  in  weight  was  determined. 
From  the  results  obtained,  which  are  given  in  detail,  the 
authors  have  arrived  at  the  following  conclusion 
(I)  Two  bronzes  of  similar  composition  which  have  been 
subjected  to  different  thermal  conditions,  may  differ 
widely  as  regards  the  amount  of  resistance  they  "Her  to 
igents.  Sueli  differences  in  beha\  iour correspond 
to  differences  in  structure  readily  recognisable  under  the 
microscope.  (2)  Other  conditions  being  equal,  t  h.- 
sence  in  b  given  bronze  of  the  two"  solid 
ons,  (i  and  ff.  [cf.  this  J.,  loc.  cit.),  and  especially 
ol  the  segregation  products  oi  the  latter,  accelerates  the 
corrosive  action.  In  the  ease  of  bronzes  containing  a 
little  ovor  7  per  cent,  of  tin,  the  velocity  of  the  corrosion 
iscs  with  the  rise  in  the  proportion  of  the  solid 
solution,  fi,  whether  this  larger  proportion  be  due  to  8 
difference  in  the  composition  of  the  alloys,  or  to  different 
thermal  treatment  affecting  the  -peed  of  solidification. 
.'■■  When  the  rata,  between  the  quantity  oi  solution,  a, 
and  solution,  .-*.  (or  their  segregation  products),  remains 
constant,  the  velocity  of  the  corrosion  increases  as  the 
differences  between  the  concentration  of  the  individual 
crystals  towards  the  nucleus  and  that  of  the  crystals 
towards  the  edge  become  mow  pronounced.  Sence, 
since  such  differences  of  concentration  in  an  alio]  can 
be  recognised  and  approximately  estimated  by  means 
of  the  microscope,  it  is  obvious  that  a  simple  microscopical 

aination  of  the  structure  of  a  given  bronze  may  afford 
upon   which  to  base  a  conclusion  as  to  the  resistam  B 
it    will   offer  to  corrosion.      «'.  A.  H, 

Melali ;   Mela-stability  of  thi  common .     E.  Cohen  and 

K.  Inouye.     Z.  physik.  Chem.,  1910,  71.  301—311. 

The  meta-stable  condition  of  metals  which  have  been 
subjected  to  mechanical  treatment  (see  this  J.,  1910,  94) 
may  be  the  cause  of  many  failures  met  with  iii  practice 
and   hitherto   unexplained.      The  failures  of  tin-plate  have 

ly  been  referred  to  (see  this  J.,  1908,  1116;  1909, 
HH'.M.  Another  case  brought  to  the  authors  notice  was 
the  following.  Reservoirs  for  petroleum  lamps  made  hv 
stamping  from  sheet   brass  containing  62-5  per  cent,  of 

r  and  37-5  per  cent,  of  zinc,  frequently  exhibited 

intensi    con n  after  a  shortei  oi  longer  period,  era* 

or  holes  being  produced.  The  corroded  portion  was  of  the 
same  chemical  composition  as  the  other  parts,  but.  under 
the  microscope,  showed  a  structure  similar  to  that  ol 
etched  brass  (this  J.,  1910,  94),  whereas  the  uncorroded 
metal  had  the  structure  of  ordinary  freshly  tolled  bra--. 
Evidently  re-crystallisation,  i.e.,  the  'Miner-ion  of  the 
meta-stable  into  the  stable  modification,  had  caused 
complete  disintegration  of  the  metal.  It  is  stated  that 
failutcs  of  the  brass  reservoirs  bad  been  more  frequent  in 
recent  years  than  previously.  The  authors  attribute  this 
to  a  difference  in  the  method  of  manufacture  In  the 
earliei  period  the  stamping  of  the  reservoirs  was  per- 
formed by  pressure  applied  gradually,  whereas  in  more 
recent  times,  the  reservoirs  were  pioduced  by  merely  two 
manipulations  under  the   piess.     In   this  latter  case  the 


metal  is  evidently  strained  w  ly,  and  I ,!" 

tendency  to  revert  U)  a  ts  ble  c lition 

Further  instances  mentioned  in  whioh  failures  may  have 

been    due    to    I  hit       ton  it i-disi 

.  i  rosion  "t  a  brass  di  oi  -handle  and  oi  th 
ol  a  sulphuric  acid  ohamber.     A.  S. 

■  /  tin  .    Hardin  u  of  alloys  of .     D.  Btenquist, 

/..    physik.    (hen,..    1910,    70,    536     .-.its. 

nines,  of  thi  all Ii  id  and  tin  was  determined 

by   BrineU's  method,  a  Btct  1   ball  i  t    I   cm 

into   i he   I-   t  i ... 1 1    !  .    ,i    pn     ori    ol    200   kilo 
The  results  (expressed  as  kilos,   pel   sq.   mm.  ol 

iinjiression  i  were  a.    follow  : — 


Percentage  ol  tin       o 
Baroness 3-0 


0-62 

4-11 


Percentage  of  tin    10-4         25-4 
Hardness 12-8  14-9 


1-53 
5-7 

52-2 

18-0 


83 
U-l 


2-83 
0-2 

89-8 
12-5 


I  10 

7-:t 
99-9 

A.  6. 


/.. 


Titanium!  Metallic .     L    Weiss   and    11     Km    ■• 

anorg.    Chem..    1910,    65.    345  -102. 

Tiik  authors  have  re-investigated  the  preparation  ol 
elementary  titanium  and  have  compared  their  results 
with  the  literature  on  th.  subject,  and  their  -p 
with  commercial  specimens.  The  raw  material  (rutile) 
was  converted  directly  into  potassium  titanof 
by  fusing  with  potassium  hydrogen  fluoride,  and  the 
produot  was  freed  from  iron  and  aluminium  by 
crystallisation  from  dilute  hydrofluoric  acid.  The  crystal! 
thus  obtained  have  no  water  ol  oi  j  -talli-.ii  ion  and  dissolve 
iii  9-4  parts  of  water  at  98°  C.  The  titanofluoride  was 
converted  into  amorphous  titanium  by  fusing  with  sodium. 

Two  specimens  were  examined,  one  produ I  by  a  single 

fusion  and  subsequent  extraction  with  water,  the  other 
being  the  result  of  a  double  reduction,  and  lixiviation 
with  ah-. .lute  alchol.  The  first  product  had  a  percentage 
of  titanium  varying  from  lis  In  76  and  ils  sp.  gr.  "1    19    C. 

I  :t!J2.  The  second  one  contained  85-65  per  cent, 
of  titanium.  li-.'T  of  iron,  2-67  of  hydrogen,  0-42  ol  carbon, 
and  7-99  of  oxygen  (by  differenci  I,  and  had  the  sp.  lt. 
3-988.  The  purer  body  was  darker  in  colour,  and 
id  a  higher  electrical  conductivity  than  the  other. 
Also  it  did  not  decompose  boiling  water,  a  point  on  which 
the  authors  differ  from  most  previous  observers.  Amor- 
phous titanium  is  only  completely  soluble  in  hydrofluoric 
acid,  though  ii  is  slightly  attacked  by  hydrochloric  and 
-ul  pi  i  uric  i  not  nitric)  acids.  It  burns  in  air  giving  beautiful 
sparks,    though    the    dioxide    can    only    be    quantitatively 

ibtai 1   with  oxygen  at  high  pressures.     A  commercial 

■  p. -i iii iien  which  had  to  be  freed  from  soluble 
i  12  per  cent.)  and  inorganic  (6  per  cent.)  impurities  bj 
washing  tir-l  with  alcohol  and  ether  and  then  with  water, 
gave  a  residue,  the  conductivity  of  which  was  superior 
to  that  of  the  authors'  product,  but  ii-  analysit 
a  wider  range  of  impurity  (titanium.  82-44  ;  aluminium, 
1-45;  iron.  3-15  :  hydrogen,  2-12  ;  carbon,  1-99;  silicon. 
0-94;  and  oxygen  (by  difference).  7-!'l  per  cent.l. 
It  combined  with  nitrogen  (most  readily  at  I  250oC.)  appear- 
ing to  form  the  nitride.  TiX.  By  reducing  the  titano- 
fluoride with  aluminium,  the  authors  obtained,  after 
removing  the  excess  of  aluminium  with  hydrochloric 
acid  and  Washing  away  amorphous  impurities  with  water, 
a  crystalline  alumiiiidc  (titanium.  .".:!-72  ;  aluminium. 
4..-17  ;  silicon,  1-31  per  cent.)  of  sp.gi  3-348,  whi  j 
ponds  to  the  compound.  Al  Ti  .  obtained  by  W.'.hlci 
(Ann.  Chem.  Pharm..  113.  248)  of  sp.  gr.  3-3.  An  attempt 
to  repeal  the  experiments  of  Manchol  and  Richter  (this 
.1  ,  1908,  24  .  w)  o  d<  -•  ril  e  an  aluminide,  \l  T  oj  sp.  gr. 
5-5)  cave  a   body  containing  51-71  "f  titanium, 

14-08  of  aluminium,  and  2-55  of  silicon,  with  the  sp.  gr. 
:i-44S.  and  no  evidence  for  the  existence  ol  the  compound, 
AljTi.  could  be  obtained.     The  aluminidi  -white 

crystalline    body    harder   tha  i  ft  is    onat 

by   alkalis.     Wohler's   Btaf   menl    that    the   compound   is 
soluble    in   concentrated    hydrochloric   acid 
Ii    i-  only  -lnwlv   attacked  by  warm  aqua  rtgia,   but    is 
readily    soluble   in    hvdrofluoric   acid.     When    powdered 
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it  is  combustible,  but  the  crystal-  when  heated  oxidise 
superficially.  Molten  titanium  was  prepared  both  from 
the  ahuninide  ami  from  the  amorphous  body  by  electrical 
in  of  a  compaot  rod  which  was  produced  by  hydraulic 
compression  of  about  70,000  atmospheres.  A  vacuum 
furnace  was  used,  with  a  ourrenl  of  15-20  amps.,  and  an 
E.M.K.  of  •;.">  volts.  Higher  current-strengths  were 
necessary  in  the  cast  oi  tin-  aluminide  in  order  to  volatilise 
the  aluminium.  The  metal  thus  obtained  is  a  vei 
hard  substance,  completely  insoluble  in  hydrochloric  or 
sulphuric  acid.  When  two  pieces  are  struck  together, 
sparks  are  produced.  Combination  with  nitrogen  takes 
place  readily  at  red  heat,  with  quantitative  formation  of 
the  nitride.  TiX.  The  product  from  the  amorphous 
metal  contained  97-41  per  cent  or  titanium.  1-56  of  hydro- 
gen, and  (Kin  of  carbon,  whilst  that  from  the  aluminide 
still  contained  about  3  per  cent  of  aluminium.  The 
densities  at  19  C  were  ."".-174  and  5-048  respectively, 
while  the  specific  heat  of  the  purer  sample  was  0-141S. 
The  heat  of  combustion  in  the  powdered  state  gave: 
Ti-0_     Tin      97-772  Cals.  M.  pt.=  22<>0:— 2400°  C. 

Analytical  methods. — The  analyses  of  all  samples  can  be 
carried  out  by  first  heating  a  weighed  quantity  of  metal 
in  a  platinum  crucible  to  convert  it  as  far  as  possible 
into  oxide.  It  is  then  fused  with  ten  times  its  weight  of 
potassium  hydrogen  sulphate.  The  melt  is  digested 
with  dilute  sulphuric  acid  and  filtered.  The  residue 
(if  any  i  on>i-ts  of  silica,  with  traces  of  titanium  dioxide, 
and  its  weight  must  be  clucked  by  treatment  with  hydro- 
fluoric acid.  In  the  filtrate  iron  can  be  estimated 
separately  after  neutralising,  by  precipitation  with  hydro- 
gen sulphide  in  the  presence  of  ammonium  tartrate,  and 
subsequently  converting  the  quickly  filtered  sulphide 
to  ferric  oxide.  Iron  and  titanium  are  then  estimated 
together  in  another  sample  by  direct  precipitation  with 
ammonia,  and  the  titanium  determined  by  difference. 
In  the  presence  of  aluminium  the  process  is  more  compli- 
cated and  the  method  of  Gooch  is  very  unreliable  owing 
to  the  uncertain  acetic  acid  concentration.  It  may  be 
modified  by  precipitating  iron,  aluminium,  and  titanium 
together,  washing  the  precipitate  and  then  warming  some 
time  with  15  per  cent,  (by  volume)  acetic  acid.  This 
Ives  the  iron  and  the'  aluminium,  but  leaves  the 
titanium.  It  is  better  however  to  fuse  the  oxides  after 
the  removal  of  silica  with  a  mixture  of  soda  and  borax 
in  equal  parts.  After  digesting  the  melt  for  24  hours 
with  cold  water,  the  titanium  and  the  iron  are  in  the 
residue,  and  aluminium  can  be  determined  quantitatively 
in  the  filtrate.  A  separate  determination  of  iron  being 
made,  titanium  is  determined  by  difference  from  the  sum 
of  iron  and  titanium  oxides.  Tiianium  may  be  determined 
volumetrically  by  the  method  of  Newton  (this  J.,  1908. 
248),  and   also  eolorimetricallv  with  hvdrogen  peroxide 

— \V.  H.  P. 

Metals  'n,il  metallic  compounds;    Beat-capacities  of — ■ — . 
H.  Schimpff.     Z.  physik.  Client..  1910,  71.  257—300. 

The  author  has  determined  the  heat  capacities  of  15  metals 
and  29  binary  metallic  compounds  for  the  three  tempera- 
ture intervals,  17°— 100°  C,  17°  to  —79°  and  17°  to  — J90°C. 
The  composition  of  the  different  specimens  is  given, 
and  also  full  details  of  the  method  of  investigation/  The 
results  are  given  in  tables  and  curves.  In  the  ease  of  the 
compounds,  the  values  calculated  according  to  Kopp'e 
law  agreed  with  the  observed  values  within  the  limits 
of  experimental  error  (2  jkt  cent.)  in  nearly  half  of  the 
determinations  j  in  the  remainder  the  difference  amounted 
roughly  to  4  per  cent.  It  was  noted  that  the  values  for 
magnesium  compounds  were  always  smaller,  and  for  anti- 
mony compounds,  nearly  always  larger  than  the  calculated 
values. — A.  8. 

Red  lead ;  Physico-chemical  and  technical   studies  on . 

///.     .1.    Milbauer.    Chem.-Zeit.,    1910,    34,    138—140. 
also  true  J.,   1909,  '112.  1049.) 

The  author  has  shown  that  the  most  favourable  tem- 
perature for  the  production  of  red  lead  from  lead  oxide 
in  an  atmosphere  of  oxygen  is  470°  C.     He  has  now  studied 


the  behavioui  of  red-lead  at  higher  temperatures  in 
oxygen,  air,  and  carbon  dioxide,  and  in  a  vacuum.  It  was 
found  that  decomposition  begins  at  470°  C.  and  at  this  and 
higher  tempeiatures  proceeds  until  a  condition  of  equi- 
librium is  attained  in  at  the  most  three  hours.  In  three 
hours  the  red  lead  is  completely  decomposed  at  600  C 
in  oxygen,  at  565°  C.  in  air.  at  550°  C.  in  carbon  dioxide. 
and  at   .">:',<!    ( ',   in  a  vacuum.     A  study  of  the  behaviour 

;  of  lead  dioxide  on  heating  at  different  temperatures 
in  vacuo  gave  the  following  results,  the  figures  representing 
the  percentage  of  peroxide-oxygen  in  the  products  obtained 
after  heating  at  the  temperatures  stated,  whilst  the  colours 
of  the  products  are  given  in  brackets  : — Pure  lead  dioxide, 
6-69;  at    100    C,  6-65  (grey);  200°.  (i-53  (grey);    310", 

I  5-H4  (olive-brown);  370°,  3-50  (light  brown);  400°, 
2-64  (light  In-own);  435°,  2-18  (red);  455°,  2-18  (red); 
485°.  1-72  i  red);  505°,  0-07  (yellowish-brown);  535°, 
0-07  (yellowish-brown);  and  550°  C,  O  (yellowish  brown), 

—A.  S. 


Hitrogen   thermometer;    The from   zinc  to  palladium. 

A.  L.  Day  and  R.  B.  Sosman  ;  with  an  investigation 
of  Hi.  metals.  E.  T.  Allen.  Amer.  J.  Sci.,  1910, 
29.  93—101.  , 

The  investigation  is  a  continuation  of  the  work  of  Day 
and  Clement  [Amer.  J.  Sci.,  (4).  1908,  24,  405 — 103]  and 
was  undertaken  with  the  object  of  extending  the  gas  scale 
to  1600°,  the  limit  of  the  P.eichsanstalt  scale  hitherto 
employed  being  about  1100°.  The  work  consisted,  first, 
in  selecting  certain  thermometric  points  (usually  the 
melting-points  of  metals)  and  determining  their  repro- 
ducibility ;  second,  in  measuring  the  true  temperature 
on  the  nitrogen  scale  at,  or  close  by,  each  of  these  fixed 
points  :  third,  in  transferring  these  known  temperatures, 
by  means  of  thermo-elements,  over  to  the  fixed  points 
in  question,  the  transference  being  necessary  as  the  thermo- 
meter bulb  could  not  be  placed  directly  into  melting 
or  solidifying  substances  at  high  temperatures.  To  avoid 
contamination  of  the  thermo-elements  (by  iridium)  the 
original  platin-iridium  bulb  was  replaced  by  one  of  platin- 
rhodium  (80  per  cent,  of  platinum  and  20  per  cent,  of 
rhodium),  with  satisfactory  results.  Having  proved  that 
the  discrepancies  in  the  gas  scale  temperatures  of  the 
usual  fixed  points,  as  given  by  various  observers,  are 
mainly  due  to  systematic  errors  inherent  to  the  appaiatus 
and  methods  employed,  special  attention  was  directed 
to  their  elimination  or  correction.  For  instance,  greater 
uniformity  in  the  temperature  of  the  gas  in  the  bulb 
was  obtained  by  the  re-arrangement  of  the  heating  and 
radiating  devices  ;  and,  in  the  transference  of  the  higher 
tempeiatures  (above  1100°)  by  the  thermo-elements, 
the  wires  of  the  latter  were  periodically  removed  from  the 
furnace  and  tested  for  homogeneity,  any  contaminated 
portions  being  cut  off.  AH  the  melting  points  of  metal, 
except  those  of  palladium,  were  made  in  an  upright 
furnace  in  which  the  atmosphere  about  the  melting  metal 
could  be  perfectly  controlled,  the  eontaining-vessei 
(crucible)  being  placed  within  the  constant  temperature 
zone,  which  was  located  by  preliminary  experiment. 
The  metals,  etc..  employed  were  specially  selected,  as 
regards  purity  or  constancy  of  composition,  to  satisfy 
requirements  comprising  exact  reproducibility  of  temper- 
ature in  repeated  determinations,  independence  of 
particular  experimental  arrangements  (such  as  the  shape 
of  the  furnace  or  the  rate  of  heating),  and  convenience 
and  safety  of  manipulation.  Analyses  (by  E.  T.  Allen) 
of  the  metals  used  are  given,  together  with  the  methods 
employed  in  their  examination.  With  regard  to  inter- 
polation between  the  thermo-element  values  of  the  fixed 
points,  the  authors  find  that,  within  the  limits  of  experi- 
mental error,  their  observations  satisfy  the  following 
equations  : — 

Cadmium  to  copper  : — 
E  (microvolts)=  —  302  +  8-2356t+0-0016393t* 

Copper  to  palladium  : — 
E  (microvolts)=  — 1941  +  ll-1746t+0000321filt2 

Cadmium  to  palladium  : — 
E(microvolts)  =  -169-  +  7'57t+0-002648t°— 00000004724t3 
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Tin'  extension  of  thermo-elemenl   values,  obtained  below 

1  dm)  .  into  ili''  region  above  thai  temperature    aa  in  the 

i  extrapolation     leads  in  very  erroneous 

'111.'    melting   temperatures   of   the   metals,   eto., 

oints,   mill   the   conditions   under   which 

nations  wero  made,  are  shown  in  the  following 

table,  together  with  the  generall]  accepted  Reiohsanstall 

:  — 


Avrih  rout  black  tands,  moth  i  and  oth 

Treatment  of  '"    recover    Ou    metaU 

,:  ,/„,«.    i'.    I'.   Siegi  -      Pi     Pal 

Julj   ...   i' 

Tin    matei  ial   i     roasted  a(   a  .lull   red   hi  while 

ilt   ,),,,  temp  ratine  dropped  Into  a    olution  ol    odium 

.Id...  ■, ,i.i. .mil in  ■  hloride.     The md    olution 

are  thoroughlj   mixed  by  agitation  and  the  whole  heated 


Sill.  1. ill. ... 

Point,                       Itam 

Crucible. 

Temperature. 

Belcbsanstalt 
scale. 

/in.'    

Melting  and  (reeling 

Mr 

Graphite 

118-2 

419-0' 

Antimony   

do 

Carbon  monoxide 

do. 

629-2  +  0-5 

630-0 

.1... 

do. 

do. 

960-0 +  0-7 

961-5 

Sold  

do. 

do. 

.1... 

1082-4  !  0-8 

Copper  

do. 

.1... 

.1... 

1082-6  +  0-8 

1084-1 

Dtopslde  (pure)    

Melting 

Air 

Platinum 

1391-2+1-5 

— 

Niikil    

and  freezing 

Hydrogen  and  nitro- 
gen 

Magnesia  anil  mag- 

Il.'siuill  llllllllll.il.. 

U52-S  +  2-0 

— 

do. 

do. 

Magnesia 

1489-8  +  2-0 

— 

Palladium      

.1... 

Air 

Pure  magnesia 

1549-2  +  2-0 

ir,7.v 

Anorthlte  (pare)    . . . 

Malting 

do. 

Platinum 

1549-5+2-0 

— 

n,  (he  fouowing  temperatures  wen*  Incidentally  obtained: — 

Melting  and  freezing 
Freezing 

Air 

Graphite 

-.120-0 +  0- I 

321-7 

Aluminium    

'  art, on  monoxide 

do. 

658-0 +  0-« 

657- 

Melting 

Air 

i  ::,..• 

Holborn  and  Valentiner,  Ann.  .1.  Fliys.,  (4),  1907.  22,1. 


\Y.  E.  l'\ 


158,    col.     1.     title     of 
1005.   132,"    r.ud    '"  tliis 


Ekuati  w. 

Tiih    J.,    I'.l..    I.",.     1910,    page 
second  abstract,   for   "this 
.1..   1906,   1302.'' 

Patents. 

tcrap  .-   Mtthod  of  utilising .     J.  P.  \V.  Bookman, 

Parnassus,    Pa.     U.S.    Pat.   947,031,   Jan.    IS,    L910. 

1'  rich  in  silicon  or  other  metalloid  is  preheated  in  a 

furnace  to  a  temperature  below  its  fusing  point.     Molten 

iron  or  steel  is  thin  poured  on  to  the  sera])  in  order  to  melt 
it  and  preserve  in  tin-  resulting  steel  the  metalloid  content 
ot  the  scrap,     O.  1".  H. 

Iron    ores ;     Process    of    reducing    .     C.    B.    Morgan, 

Oakland.  CaL     U.S.  Pat.  947.448,  Jan.  25,  1910- 

The  molten  ore  charge  is  poured  on  to  a  bed  of  liquefiable 
carbonaceous  Bubstance,  such  as  asphaltum.  which, 
intermingling  with  the  melted  charge,  facilitates  the 
separation   01   the   metal.  — W.  E.  F.  P. 

J.   \Y.   Evan-.    Belleville,    Ontario.  Canada.     U.S. 
Pat.  948,166,  Feb.    I.  1910. 

Claim  is  made  for  a  steel  containing  92  per  cent,  (or 
more)  of  iron.  I  per  cent,  mr  I.  i.l  earlmn.  3  per  cent. 
(or  less)  of  titanium.  2  per  cent,  (or  less)  of  vanadium,  and 
3  per  cent   (or  less)  of  nickel. — \V.  E.  1".  P. 

Fine  gold ;   Process  of,  mid  apparatus  for,  recovering . 

.1.  H.  Ailing,  San  Francisco,  Cal.     U.S.  Pats.  947.957  and 
947.9..S.  I'd..   1.  1910. 

The  precious  metal  is  re.  overed,  as  amalgam,  by  subjecting 
the  gold-bearing  material— in  admixture  with  a  solution 
of  a  mercury  salt — to  the  action  of  an  electric  current. 
during  it-  Bow  through  the  apparatus.  The  upper 
electrode  or  anode  is  continuously  coated  with  mercury  by 
suitable  means,  the  cathode  i  onsiating  of  a  |  ockel  adapted 
to  contain  mercury  at  a  uniform  level.  The  application 
of  this  principle  to  sluice-fcoxes  is  also  claimed. — \V.  E.  F.  P. 


until  nearly  all  the  water  is  evaporated.  Sulphuric  acid 
i^  then  added  and  diluted  with  water,  and  after  allowing 
to  stand  for  a  sufficient  length  of  time.  say.  twelve  hours. 
the  solution  is  leached  out.  the  residue  washed,  and  tie 
gold  recovered  from  it  by  amalgamation. — O.  F.  H. 

'  'opper  or  copper-alloy  :   Protection  and  decoration  of -• 

S.  (I.  (.Wper-C.lcs.  London.  Eng.  Pat.  27,083,  Dec.  19, 
1908. 
The  copper  or  copper-alloys  are  coated  with  a  firmly- 
adherent  61m  of  cuprous  oxide  by  heating  them  to  red] 
in  an  atmosphere  ol  carbon  dioxide,  or  in  a  partial  vacuum 
(or  an  inert  gas)  containing  sufficient  oxygen  for  the 
purpose  ;  or  by  heating  them  to  bright  redness  in  air, 
and  plunging  into  cold  water.  For  decorative  purposes, 
a  stopping-off  composition  is  applied  to  the  metal,  in  any 
design  oi  pattern,  after  which  the  abovo  treatment  may 
be  given;  or  the  exposed  surfaces  may  then  be  treated 
by  electro-deposition,  or  by  the  Sherardising  or  Cowpensing 
process. — \V.  E.  F.  P. 

Bronx   dust  .-     Method   of   manufacturing   .     A   Sang, 

St.  Cloud.  France.     U.S.  Pat.  94H.738,  Jan.  18,  1910. 
Copper  dust    is   precipitated   from   a  solution   of  copper 
sulphate  by  the  addition  of  zinc  dust,  and  is  filtered  oil 
and  dried.'    It   is  then  mixed   with  tine  du-t   and   heated 
to  a   moderate   temperature. — O.  F.  H. 

Aluminium  alloys ;    Manufacture  of  .     E.J.Seville 

de  St.  Laurent.  E.  W.  Lancaster,  H.  T.  MoNeale,   and 
J.  W.  Collins,   Ixmdon.     Eng.  Pat.  1339.  Jan.  19,  1909. 
The   patent    relates  to  the    production   of   homogeneous 
alloys  ot  aluminium  and  lead  containing  from  5  to  SO  per 
cent,  of  the  latter  metal.     These  alloys  are  stated   • 
malleable,  ductile,  capable  <.f  taking  a  high  pohsh,  and  very 
resistant  to  corrosion.     They  also  possess  good  electrical 
dnotivity.      Crucibles   lined     with    a     paste    conta 
,  ,n.  alumina,  and  lead  oxide  are  employed  in   he pr. 
the  moulds  used  being  also  similarly  coated.      In  the  sim- 
plest   method   of    manufacture,  the  aluminium  IS   melted 
and  allowed  to  cool,  after  winch  oxide  of  lead  and  powdered 
carbon  are  added.     The  temperature   being  then  raised 
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until  the  aluminium  melts,  the  oxide  of  lead  is  reduced  bj 
the  carbon:  a  further  quantity  of  lead  may  be  added  in 
metallic  form,  if  desired,  the  molten  mixture  being 
thoroughly  stirred,  in  amy  case,  before  the  iinal  pouring 
into  the  mould.  The  metals  may  also  be  melted,  or  pre- 
pared, in  separate  crucibles  and  brought  together  under 
suitable  conditions. — W.  E.  1".   P. 

Aluminium  ;    Antifriction  alloy  of  suitable  for  / 

of  machinery      i:     Esnault-Pelterie.     Fr.   Pat.   405,157, 
•Inly  16,  1909. 

The  alloy  consists  of  80  -90  per  cent,  of  aluminium. 
5 — 10  per  cent,  of  silver  or  other  precious  metal,  and 
5 — 15  per  cent,  of  metals  of  the  iron  group  such  as  cobalt, 
chromium,   nickel,   and   manganese. — 0.  F.  H. 

Solders  /or  metals  and  alloys.  G.  Bryant.  London,  and 
C.  H.  Ivinson,  Ilford.     Eng.  Pat.  1403,  Jan.  20,  1909. 

The  solders  or  their  constituent  metals  are  melted,  and 
dropped,  in  a  finely-divided  condition,  into  a  solution  of 
-phorus  or  sulphur  in  oil.  floating  on  an  aqueous 
solution  of  substances,  e.g.,  zinc  chloride,  ammonium 
chloride,  etc.,  which  have  a  fluxing  action,  or  a  cleaning 
or  refining  action,  or  cause  a  physical  or  other  change  in  the 
metal.  The  solder  is  afterwards  re-melted.  Tor  example. 
a  molten  tin-lead  solder  may  be  dropped  into  phosphorated 
oil  (85  of  oil  to  15  of  phosphorus)  floating  on  a  solution  of 
1  part  of  zinc  chloride  in  99  parts  of  water,  or  of  1  part  of 
sine  chloride  and  6  parts  of  potassium  cyanide  in  94  parts 
of  water.  It  is  stated  that  the  treated  alloy,  after  being 
re-melted,  will  solder  more  effectively  than  before  treat- 
ment.— A.  8. 

Metals  and  alloys;    Treatment  o/  for  various  useful 

purposes.     G.    Bryant,    London,    and    C.    H.    IvinsoD, 
Ilford.     Eng.  Pat".  1404,  Jan.  20.  1909. 

Metals  or  alloys  melting  at  a  comparatively  low  tempera- 
ture, e.g..  below  1100°  C.,  are  melted,  and  dropped,  in  a 
finely-divided  condition,  into  a  solution  or  solutions 
containing  reagents  which  produce  physical  and  chemical 
changes  in,  or  exert  a  purifying  action  on,  the  metals. 
which  are  subsequently  re-melted.  For  example,  molten 
zinc  may  be  dropped  into  phosphorated  oil  (15  of  phos- 
phorus to  85  of  oil)  floating  on  the  surface  of  a  solution  of 
5  parts  of  potassium  bichromate  and  1  part  of  zinc  chloride 
in  94  parts  of  water,  or  a  solution  of  3  parts  of  potassium 
cyanide  and  1J  parts  of  ammonium  chloride  in  95J  parts 
of  water.  It  is  stated  that  zinc  thus  treated  is  very 
fluid  when  remelted,  and  alloys  almost  instantaneously 
with  molten  copper,  producing  extremely  tough  brasses 
free    from    oxide. — A.  S. 

Concentrators  or  apparatus  for  separating  or  grading  metals. 
ores  and  other  substances  in  wet  recovery  processes.  G.  L. 
Whitcombe,  Johannesburg,  and  A.  K.  Cox,  London. 
Eng.  Pat.  1756,  Jan.  25,  1909. 

The  invention  relates  to  an  apparatus  of  the  kind  described 
in  Eng.  Pat.  13.360  of  1908,  Ithis  J..  1909,  28,  1140),  in 
which  a  horizontal  turbine  or  motor  wheel,  actuated  by  the 
introduction,  under  pressure,  of  the  material  in  the  form 
of  thin  pulp,  effects  a  separation  of  the  lighter  from  the 
heavier  components ;  the  former  are  carried  up  and 
discharged  by  a  screw  conveyor  attached  to  the  shaft  of  the 
motor  wheel,  while  the  latter  fall  through  slits  in  the  base 
of  the  apparatus  and  are  eventually  dischar)  msof 

pipes.  In  the  improved  form,  external  means  are  pro\  ided 
for  the  independent  rotation  of  the  motor  wheel  and  the 
screw  conveyor,  BO  that  each  portion  of  the  apparatus  may 
be  a>l  [  i  ted  to  t!i'-  SB  mi  ut  of 

the   material— W.  E.  F.  P. 

M'talliferous  ores  or  corn ,  of  by 

a  I  processes.     H.  L.  Sulman  and  H.  T.  Durant.  London. 
Eng.  Pat.  1882,  Jan.  20,  1909. 

TnE  patent  relates  to  the  treatment  of  ores  in  a  "  Brown  " 
agitator  (see  Eng,  I'at.  18,922  of  1904  ;  tin-  .1..  1905,  973), 
which  consists  of  a  tank  provided  with  a  central  vertical 


pipe,  open  at  both  ends,  by  means  of  which  circulatioi 
the  contents  of  the  tank  is  effected.     Zinc  ores  are   t;. 
by  introducing  them,  together  with  water,  into  the  agitator, 
and  passing  sulphurous  acid  gas  or  solution  up  the  central 
pipe  to  produce  circulation  of  the  mixture  and  effect  solution 
of    the    zinc.     From    the    zinc    bisulphite    solution    I 
obtained,    zinc    monosulphite    may    be    precipitated    in    a 
similar   agitator   by   passing  steam   up  the  central    p 
with  or  without    maintaining   a   reduced   pressure  in    the 
apparatus.     Also,  zinc  or  copper  ores  may  be  treated   by- 
passing ammonia  gas  or  solution  up  the  central  pipe. 

—A.  S. 

Fumes  from  zinc-retorts  :    Mians  for  treating .     H.  E. 

Howard  and  G.   Hadlev.   Halesowen.      Eng.   Pat.   4.",ii:(. 
Feb.  24,  1909. 

The  apparatus  consists  of  a  carbon  filter  for  attachment 
to  the  open  end  of  the  zinc  condenser.  The  filter  is  com- 
posed of  two  conical  pipes,  one  within  the  ether,  the  annular 
space  between  them  being  packed  with  small  broken  coke. 
The  larger  end  of  the  inner  pipe  is  luted,  externally,  to  the 
condenser,  and,  the  opposite  end  of  the  outer  pipe  being 
closed,  the  fume  passes  through  the  inner  pipe,  and  back 
through  the  layer  of  coke  before  being  finally  discharged 
into  the  air— \V.  E.  F.  P. 

• 
Copper  and  copper  nickel  ores ;   Treatment  of  pyritic . 

J.  T.  Carrick  and  B.  S.  Pattison,  Johannesburg.     Eng. 

Pat.  13,849,  June  12,  1909. 

The  crushed  ore  is  digested  with  excess  of  hydrochloric 
acid  in  order  to  dissolve  the  iron  and  nickel,  leaving  a 
porous  residue  of  gangue  and  cuprous  sulphide.  If  the 
raw  ore  contain  higher  sulphides  of  the  metals,  it  is  partially 
desulphurised  by  heating  at  a  low  temperature,  before 
being  digested  with  the  acid.  The  residue  containing 
cuprous  sulphide  is  treated  with  water  and  sulphuric 
acid,  and  agitated  with  compressed  air,  and  the  resulting 
copper  sulphate  solution  treated  by  known  methods.  The 
residue  is  conveyed  to  a  dump  which  is,  from  time  to  time, 
sprinkled  with  dilute  sulphuric  acid,  in  order  to  recover  any 
copper  left  therein.  The  iron  and  nickel  solution  produced 
in  the  first  stage  of  the  process,  is  rendered  strongly 
ammoniacal,  and  air  is  blown  through  it  until  the  whole 
'  of  the  iron  is  precipitated.  From  the  solution  the  nickel 
is  precipitated  by  means  of  lime. — A.  S. 

Nickel  and  copper  ;  Process  of  recovering ,  from  ores  and 

mattes.     A.  Chalas,  Philadelphia,  Pa.     U.S.  Pat.  947,791 . 
Feb.  1,  1910. 

Nickel-copper  anodes  are  produced  (by  smelting  the 
!  ore)  and  then  dissolved  electrolytically  in  a  diaphragm 
cell  containing  a  solution  of  an  alkali  chloride.  The 
copper  is  continuously  precipitated  from  the  anodic 
nickel-copper  solution  by  circulation  through  a  filter 
containing  a  quantity  of  the  mixed  nickel  and  copper 
hydroxides  from  a  previous  operation.  The  anodic 
solution,  thus  purified,  is  mixed  with  the  cathodic  alkali 
solution,  the  resulting  precipitate  of  nickel  hydroxide 
being  separated  by  a  second  filter.  For  continuous 
working,  an  auxiliary  diaphragm  cell  is  provided,  in  ■ 
which  other  nickel-copper  anodes  are  similarly  dissolved, 
the  anodic  nickel-copper  solution  being  added  to  the 
corresponding  cathodic  liquid  in  order  to  produce  mixed 
hydroxides  of  the  metals ;  this  precipitate  is  separated 
by  a  third  filter,  which  is  used  to  replace  the  first  when  the 
latter  is   filled  with  copper  hydroxide. — W.  E.  F.  P. 

!    Scruff  and  dross  ;   Reduction  of .       R.  S.  Wile,  Assignor 

to  American  Sheet  and  Tin  Plate  Co.,  Pittsburg.  Pa. 
U.S.  Pat.  947,723,  Jan.  25,  1910. 
The  scruff  and  dross  are  fed, either  alone  or  in  admixture 
with  carbon,  into  an  electric  furnace  containing  a  fused 
neutral  bath  of  non-oxidisablc  material,  the  latter  having 
a  lower  specific  gravity  than  the  metal  to  be  recovered,  and 
constituting  a  high-resistance  conductor.  A  layer  of 
carbon  is  maintained  on  the  surface  of  the  bath,  and 
provision  is  made  for  the  condensation  and  recovery  of 
volatile    metals.— W.  E.  F.  P. 
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8vulting-/urnace.  J.  S.  Lodei      \    ignoi   to   Loder   Smelter 
Eti  finer  Co.,  Reno,  Nov.     U.S.  I'm    048,098,   Feb.  I. 
1910. 

In)  lower  tapering  portion  of  a  vertical  Bmelting  furnace  ia 

.  i,.l,    and    terminatea    in    an    bulge    extending 

inwards.     Below  the  bulge  ia  a  closed  combuBtion-ohamber, 

itlier  solid  fuel   in   conjunction 

with    i   blast,  and   provided  with  .i  suitable  Booi   for  the 

it  n>n    .it    the    mi. 'Urn    metal.     \\    E.  I1'.  I". 

I  Metallurgical  and  chemical 

'I'lir    Dewey  Ore  Reduction  Corpora- 
tion.  Ft.   Tit.  104,675,  Maj    26,  1909. 

.  such  as  those  of  the  <  bbalt    1  list]  ii 
ire   roasted  at   a   very   Ion    temperature,   which 

nev<  ■  i, -in    i        Part  of  the   vered 

from  Mir  fumes  as  arsenioua  oxide,  ami   the  remainder, 
lcfi  as  metallic  arseniates  in  the  roasted  ore,  i^  recovered  bj 

rnent     « ith  a  I  it  ion    ol    cai la   as 

u  ile    sodium   arseniate,    while   tin-   Bilver,   cobalt,   ami 
overed  from   th,    residue    by   usual   m< 

I  that  by  this  treatment  the  lo     ol  t  bj 

volatilisation  in  tin-  fumes  i-  almost   entirely  avi 

— O.  P.  H. 

.1/.  I  '!:<     |   ttrOI  !',.,,    of   . 

.1.   ::.  de  Alsugaray      Fr.   Pat.    105,030,  .Inly  12,  L909. 

i.i!   ores  in  the  unroasted  condition  are 
treated   with  h;  ■       icid  i  hlorides  in  the 

present  e    .a    an  ■      ,  :lh    a 

solvent  i  ontainii  _  0.  F.  H. 

•   for  obtain  bit   in    tin 

■■■,■■■  rm  (hods. 

J.    B  ii  hel.     Fr.    Pat.   405,131,  July   lei.    1909. 

A    SOLCl  of    al  I    alkali    or 

alkaline-earth  motals  is  obtained  by  using  with  the  redui 

age  of  alkali   metal  in   the 
example,  ol  an  alloy  with  the  aluminium,  and 
pouring  the  resulting  fluid  slag  on  to  compounds  of  alkali 
or  alkaline-earl  h  metals.     1 1.  W.  It. 

it    and  oHu  k   from  ore 

•>'■>"         Separation  of by  flotation 

or  granulation.  E.  J.  Horwood,  Broken  Hill,  N.S.W. 
Eng.    Pat.    L789,  Jan.  lV>.   1909. 

Ses  Fr.  Tat.  399,272 of  1909  ;  this  J.,  1909,  942.— T.  F.  B. 

roasting    furnaces  ,•     Babbits    for .     E.     Bracq- 

Laurent,  Lens,  and  K.  Moritz,  Wasquehal,  France. 
Eng.  I'ai.  1791,  Jan  lV>.  1909.  Under  Int.  Conv., 
June  3,  1908 

Fr.  Pat.  390.838  „f  inos :  this  .1..  1908,  mi. — T.  F.  B. 

per  from  its  on  s  ami  alloys  ;   Process  for  tin  extraction 

l ise    Kl"  trolytique,    PariB      Eng. 

Pat.  4.-.7-1.  Feb.  24.  1909.  Under  Int.  Conv.,  Feb.  25, 
1908. 

397,483  of  1908;  this  J.,  1909,  801.'— T.F.  B. 

tpper-nicleel  ores;  Treatment  of  pyritic . 

.1.  T.  Carnck,  Johannesburg.  U.S.  Pat  947,789,  Feb.  1 
1910. 

-i     Eng.  Pat.  13,849  of  1909;   preceding.— T.  F.  B. 

Jfi  .  »•     alloys,     G.     W.     Johnson,     London.     From 

Griesheim-Elektron,   Frankfort  on  Maine, 
Germany.     Eng.  Pat  6993,  Han  h  23,  1909. 

-       Fr.  Pat.  W1.648  oi  1909;  this  J.,  1909. 1142.— T.  F.  B. 

:nd  tampon  Ument  of .     F.  I'. 

Dewey,  Washington,  U.S.A.  Eng.  Pat  11.073,  Mai  10, 
1909. 

.sK[;  Fr.   Fat.  -104.1173  of  1909;    preceding.— T.  F.  B. 


Aluminium    aUoys.        Soo.    Anon.    "  l>-     Ferro  Nioki 
Paris.     I         i         18,198,    tag.   6,   1909.     Under   Int. 
('.an..  Aug.  29,   1908. 

i  i    Pat    102,4 t  1908  .  thi    J  .  1909   1208      'I    I     I' 

r.  Weintraub,  Si  b adv. 

A  signor  to  Gem  raJ  Electrii  Co.,  Men   5  i  i         I 
947,983,    Feb.    1.    1910. 

s,  i   Eng    Pat.  24,234  •  i  1906;  thi    J.,  1907,  1205.     T   I    B 

E.  L.  Hei  ren- 
Paris.     U.S.   Pat.  941      15,  Feb.  8,    1910, 

Fi    Pat  386,107  i  I  1907  ;  thisj     1908   756      I    I 

ting  — . 

II.    Bi  uidenbut g,    Kemp  n   on    Rhim  .   Germany  1  ,8. 
Pat    948,679,  Feb.  8,  1910 
Si  i   Fr.  Pat.  386,781  oi  1908  ,•  tl                 ■    813      'I 

0      .     Treatment    of  for    thi 

B       I  '  U.S.     Pat.     9 

Feb     -     1910 

i  ,.  Pat    381,642ol  1906,   th     J  .  1908,  231      T.  F.  B. 

metals,   etc.].     I 
Pat.    5549.     Sei     VIII. 


XI.— ELECTRO-CHEMISTRY. 

D  igms      P -, 

M.    Bourgerel.     Monit.   Scient,    1910,  24,   7:; 
■I        uch    is  ci  ra  mic   wan-,   silii  ates,  et  not 

recommended    for    the    construction    ol  in 

the  elect)  ibstanci  sodium  i  bloride,  as 

there  is  produced  on  thi 

anode  compartment,  a  secondary   n  pole,   which, 

by  ii  ragm,  results  in  t  on  of 

am    silicoaluminate.     This    is    transfer d,     03    the 

tioe  ol  chlorine,  into  an  insoluble  substance,  which  is 
immediately  hardened,  owing  to  the  rise  ture 

resulting  from  the  resistance  offered    to    the    passage   of 

the  current.        Diaphragms  constructed  of  eel       ints 

are   recommended    as    bcina    le       costly  and    more    easil] 

constructed.      Vat •    pop  of    this    nature,    not 

LUStic    soda,    may    thus    he   advantageously 
used.-  H.  N. 

Limi  diaphragm  :  Production  of  a  firmly  adl  .  011 

withth  help  of  protectivi  colloids.     E.  Mfiller 
and    M.   Buchner.     Z.   Eiektrochem.,   1910,  16.  " 
-  e    ilso   th      J.,   1898,  666,  769;    1899,   27:S. 

The  diaphragm  which  plays  so  important  a  part  in  pre- 
venting cathodic  reduction  in  the  electrolytic  1  rej  nation 
of  hypochlorites  is  generally  composed  of  lime 
by  adding  a  small  quantity  of  calcium  chloride  to  the 
electrolyte.  Under  ordinary  circumstances  the  protection 
rapidly  disappears,  owing  to  the  poor  adheren 
diaphragm  to  the  electrode.     Better  result  ined 

with  rough  (platinised    platinum   or   carbon)   electrodes, 
but  even  under  these  circus  ounts 

to  upwards  oi   10  per  cent.     The  addition  ol  a  protective 
gelatin,  starch,  gum  arabic 
'i  quantity  1  1"  o.c.  ol  1  per  cent, 
..  ol  20  per  cen  blonde  solution  with  S 

...  ■  . 

structure  m  and    I  rinj 

a  minimum.      I  ound  thai  calcium  bj 

better  than  calcium  chloridi   ..-  arce  of  lime,  since  the 

use  of  chloride  leavi     thi 

i-    not    durable   in   the    1  1  ous   acid. 

\\  heal  starch  is  Bup  Uoid, 

us,-  the  latti  ■  •<"-'■    The 

•  -it   is  formed  on  a  carbon  cathode  as  a  hard    porous 

crust  which  is  jufficii  ntly  strong  to  1  ■   used  again  in  a  pure 
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sodium  ohktride  solution  without  any  addition  of  calcium 
Baits.     Similar    protection    from    cathodic    reduction    is 
dding  lime  and  starch  in  the  sis  of 

alkali  bromides  and  nitrates.  In  the  electrolytic  prepara- 
tion of  chlorates,  where  it  is  necessarj  to  acidify  during 
the  i  is,  the  lime  diaphragm  is  usi  !  '"*as- 

sium   chromate   is   neci  this   J.,    1901,   -■><)■ 

— \V.    H.    1'. 

hitions;  Electrolysis  of .     < '•  Dony-Henault. 

Boll.   Soc.  L'hini.   Belg.,   1910,  24.  .Mi— S3. 

Tin:  theory  of  the  formation  of  cuprou  and 

cuprous  oxide  duiing  the  electrolysis  of   solutions  con- 
taining i  opper,  and  the  reactions  of  the  copper  voltami 
are   discussed,   with   special   reference   to   the   theory   of 

rolytic  reduction  (Foerster,  Abel,  and  others,  this  J., 

>,  los'  and  that  cd  secondary  chemical  action  (Meyer, 
this  .].,  1908  863).  The  application  of  Faraday's  law 
to  the  quantitative  formation  of  cuprous  oxide  at  the 
anode  Bhows  that  at  ordinary  temperatures,  and  below 
about  50°C-,  that  is,  at  temperatures  usually  obtaining 
in  the  electrolysis  of  copper  salts,  the  second  hypothesis 
applies,  but  thai  electrolytic  reduction  appears  to  be 
the  dominant  factor  at  temperatures  approaching  the 
boiliiiL'  i  oint.     Luth.r's  method  of  estimating  the  cuprous 

by  means  of  permanganate  has  been  compared  with 
that  of  finding  the  weight  of  metal  precipitated  by  dis- 
placing    the       equilibrium.      Cu,S04-*-Cu+CuS04 ;      the 

iltaneous  application  of  the  two  methods  leads,  in 
the  case  of  acid  solutions,  to  concordant  results,  but, 
with  neutral  solutions,  pari  of  the  cuprous  oxide  is 
apparently  redissolved  by  the  cupric  salt:  the  "super- 
saturation"  of  a  solution  in  cuprous  ions,  suggested  by 
by  Foerster,  has  been  experimentally  verified.  The 
order  of  magnitude  found  for  the  equilibrium  constant. 

( 'u  I  Cu  )  .  is  in  agreement  with  the  value  given  by  Luther 
(this  •)..    1901,    1119):    Bodliinder's  value  is  incorrect. 

— F.    SODN. 


J.    Russ.    Phvs.-Chem. 
Chem.    Zentr.,"  1910,    1, 


Elrtro-catalysis.     D.    Alexejew. 
..    1909,   41,    1155—1100. 

403—404. 
ELECTROLYTIC  reduction  and  oxidation  processes  may  be 
influenced  catalytically  either  by  substances  dissolved 
in  the  electrolyte,  or  by  the  material  of  the  electrodes. 
The  author  has  studied  the  electrolytic  oxidation  of 
ammonia  at  a  lead  peroxide  anode  in  the  electrolysis  of 
ammonium  sulphate  solutions.  He  found  that  the  am- 
monia is  oxidised  to  nitrogen  and  nitrous  oxide.  Nitric 
oxide,  nitrogen  peroxide,  nitrite-ions,  and  nitrate-ions 
could  not  I  e  delected.  It  is  suggested  that  the  ammonia 
is  first  oxidiei  d  by  the  electrolytic  oxygen  tohydioxylaminc 
and  hvponitrous  acid,  and  that  these  compounds  are 
further  oxidised  to  nitrogen  and  nitrous  oxide  at  tile 
anode.  In  acid  solutions  the  formation  of  nitrous  oxide 
Moderate*,  whereas  in  alkaline  solutions,  only  nitrogen 

evolved.  Direct  experiments  showed  that  solid  lead 
peroxide  is  capable  of  decomposing  dilute  solutions  of 
hvdroxvlamine.  with  production  of  nitrogen  and  nitrous 
oxide. — A.  S. 

Stiver;     Note   on  the   electro-chemical   equivalent   of  . 

F.  Laporte  and  P.  de  la  Gorce.     Comptes  rend.,  1910, 

150,  278—280. 
Dipfekeni  f.s  between  the  determinations  of  this  equiva- 
lent by  different  workers  are  found  to  be  due  to  very- 
slight  impurities  in  the  silver  nitrate  used.  After  succes- 
sive improvements  in  the  purification  of  the  salt,  the 
authors  obtained  as  a  mean  of  many  experimi  q!  at  the 
Laboratoire  central  d'Electricite,  1-11820  mgrm.  of 
silver  per  coulomb,  adopting  British  units, (compared  with 
11 1827  obtained  by  the  British  National  Physical 
Laboratory). — A.  Sbld. 

Utilisation  of  electrolytic  chlorine  for  production  of  hydro- 
■  hiorie    and   sulphuric    acids.     Coppadoro.     See    VII. 

Electrochemical  preparation  of  chloroform.  Waser.  See  XX. 


Patents. 

Insulating  rnati  rial  :   Eh  ctric .     The  British  Thomson 

Houston  Co.,  Ltd..  Ixmdon.  From  General  Electric- 
Co.,  Sohenectady,  New  York,  U.S.A.  Eng.  Pat.  i'127. 
Jan.  28,  1909.  ' 
An  alkaline-earth  hydroxide,  such  as  calcium  hydroxide, 
is  mixed  with  silica,  with  or  without  the  addition  of  fibrous 
material,  such  as  asbestos.  The  mixture  is  pressed  into 
the  desired  shape,  and  subjected  to  the  action  of  steam 
under  pressure,  the  hydroxide  being  used  in  excess  of  the 
amount  required  to  form  a  hydrous  calcium  silicate.  The. 
body  thus  formed  may  be  easily  machined,  but  becomes 
harder  with  age.  It  may  be  impregnated  with  rosin  oil, 
linseed  oil.  stearic  acid,  etc.,  and  converted  into  a  water- 
proof material,  the  free  hydroxide  combining  with  the 
constituents  of  the  oils,  acids,  etc.,  to  form  relatively 
stable  compounds. — B.  N. 

Electrodes;    Positive  for  secondary  electrical  elements 

with  alkaline  electrolyte.  Nya  Accumulator  Aktie- 
bolaget  Jungner,  and  A.  T.  K.  Estelle,  Fliseiyd,  Sweden. 
Eng.  Pat.  8195,  April  5,  1909. 
Thirteen  parts  by  weight  of  nickel  hydroxide,  "  preferably 
an  anhydrohydrate  of  a  high  nickel  oxide,"  are  mixed 
with  three  parts  by  weight  of  a  conductive  substance, 
such  as  finely  granulated  natural  graphite.  The  mixture 
is  compressed,  ground,  sifted,  and  formed  into  bricks  after 
the  addition  of  two  parts  by  weight  of  cadmium  oxide, 
the  latter  being  previously  prepared  by  subjecting  metallic 
cadmium,  as  an  anode,  to  electrolysis  in  an  alkaline 
electrolyte.  Finely  powdered  metallic  cadmium  may  be 
mixed  with  the  nickel  hydroxide  and  the  graphite  instead 
of  the  oxide,  and  the  mixture  is  then  introduced  into 
suitable  perforated  sheet  metal  pockets.  The  electrode 
thus  formed  is  subjected,  as  an  anode,  to  electrolysis  in 
an  alkaline  solution,  the  metallic  cadmium  being  thus 
converted  into  the  oxide. — B.  N. 

Electrodes  ;    Electric  furnace  .     C.  Bingham,  London. 

Eng.  Pat.  14,858,  June  26,  1909. 

The  bottom  of  the  furnace,  a,  is  fitted  with  a  number  of 
carbon  electrodes,  6,  in  each  of  which  are  formed  vertical 
holes,  c,  communicating  with  horizontal  holes  near  to  the 


bottom.  The  tubes,  (/,  secured  in  the  horizontal  holes 
by  flanges.  ,/'.  and  nuts  and  washers,  <f2,  are  connected 
to  the  bus-bars  of  the  electricity  supply  system.  Both 
the  electrodes  and  the  tubes,  d,  are  embedded  in  broken 
carbon,  e.  Molten  metal  is  poured  into  the  holes,  c, 
so  as  to  form  cores  in  the  latter,  and  flowing  round  the 
metal  parts  of  the  tubes,  d.  makes  good  electrical  contact 
between  the  latter  and  the  carbon  electrodes. — B.N. 

Electrode.  J.  W.  Stubbs,  Assignor  to  The  General  Electro- 
lytic Parent  Co.,  Ltd.,  Middlewich,  England.  U.S. 
Pat.  947,358,  Jan.  25,  1910. 

The  electrode  consists  of  two  separated,  straight,  metal 
conductor-bars,  with  cross-bars  of  carbon  placed  at  inter- 
vals between  them.     The  carbon   bars  are  spaced  apart 


r«i  \xix..  no.  ».] 
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placed  i'u  each  Bide  "i  each  carbon  ba  r 

between  th nduetoi  bai   ,  and  coat  inotallio  connections 

are  arranged  between  ilir  conductoi    I  oarbon  ban. 

— B.  V 

Buttery,    Storagt  W.   \l.  Jackson,    \    ignor  to  W. 

.  on,  N'cu   Vork.      1    S.  Pat.  1147,238,  Jan    25,  1910. 
■I  containing  a  Huid  ek 

e.andi 1 1 

illoj    »l    lead, ioiij     ind    bismuth, 

ii, ,i  decomposable  bj  the  electrolyte,  made  in  the    i 

with  receptacles,  the  latter  containing  lead  per- 
oxide a    act  ive  material.     B.  N. 
• 

Electric  J.     II.     Reid,    Ni  wai  k,    N.J 

I'.S.   I'm.  947,849,  Feb.   I,   1910 

.  him.  tank   is  ai  rangi  d   bi  low   the  i  let  tro 
.  ■  eive  the  materi  il  trom  i  hi  id   I  elow  the 

surface  of  the  liquid  in  the  lank  is  arranged 

shaker-plate.     A  current  is  created  on  the 

surface  of  the  liquid  over  the  plate,   with  the  object   of 

ofl  the  lighl il  units  til  il .  B.  V 

/.'  for  electric  incandt  sci  El       ! 

Ilii. 

Arc-light    electrode.     U.S.     Pat.     948,926.     Set     lis. 


XII.     FATS;    OILS;    WAXES. 

African    palm    oil   industry;     Invi 
with  th)      — .     Bull.   Imp.   fjwt.,   1910,  7,  357-  394. 

The  more  important  results  are  given  of  systematic  investi- 
gations which  have  been  made  in  British  Wesl  Africa 
with  respect  tu  :  ill  llie  areas  occupied  by  the  oil  palm 
in  West  Africa  which  are  at  present  being  worked  for 
palm  oil  and  palm  kernels  ;  (2)  the  relative  values  of  the 
several  varieties  of  oil-palm:  (3)  the  distribution  of  the 
ilitTi nut  varieties :  and  (4)  the  extent  to  which  machinery 
is  being  used  for  the  extraction  of  palm  oil  and  kernel-. 
It  is  shown  that  in  spite  of  the  crude  and  wasteful  native 
Is  of  exploitation,  there  is  an  abundant  suppl] 
of  palm-fruits,  whilst  large  anas  of  oil-palm  forest  still  exist 
dmost  untouched.  Tho  oil  and  kernels  are  extracted 
mainly  by  native  methods,  the  machinery  now  available 
having  been  adopted  only  on  a  very  small  scale.  I  If  tie- 
several  varieties  of  oil-palm,  those  yielding  thin-shelled 
nuts  give  higher  j  ields  of  oil  and  kernels  than  those  yielding 
thick  -helled  nuts.  For  the  future  development  of  the 
industry,  the  two  most  promising  directions  appear  to  be 
the  more  extensive  introduction  of  machinery  and  the 
■election  of  oil-palms  giving  high  yields  of  oil  and  kernels. 

—A.  S. 

Fak  ;    Hydrolysis  of  &y  means  of  pancrealit 

I.  and  II.     E.  F.  Terroine.     Biochem.  Zeits.,  1910,  23. 
mi      128;    429     462. 

The  author's  experiments,  descril  ed  in  detail,  -'now  that 
the  hydrolysis  of  triglycerides  by  means  of  pancreatic 
not  affected  by  the  addition  of  mono-  ordiglvcerides. 
On  the  other  hand,  the  products  formed  in  the  hydrolysis 
of  a  triglyceride  (diglycerides,  monoglycerides,  fatty  acids) 
igressively  more  resistant  to  the  further  action  of  the 
pancreatic  juice.  The  addition  of  fatty  n  ids  mil  i 
and  of  soap  (sodium  oleatel  to  an  oil  has  a  strong  restrictive 
Influence  upon  the  hydrolysis,  whilst  glycerol  accelerates 
the  hydrolytic  process,  especially  when  the  oil  has  not  pre- 
viously been  emulsified.     This  influence  of  glycerol  is  to 

be  attributed  to  its  making  the  mixtures  n b geneous. 

This  is  proved  by  the  fads  that  it  has  little  or  no  acceler- 
ating influence  upon  the  hydrolysis  of  dissolved  fats, 
natural  emulsions,  and  solid  fats,  and  that  an  addition  of 
any  viscous  substance  [e,g.,  cum  tragacanth.  gum  arabic. 
egg  albumin,  sucrose)  to  a  mixture  of  oil  and  pancroati, 
juice  causes  a  similar  pronounced  acceleration  of  the 
hydrolysis.     As  regards  the  influence  of  temperature  upon 


the  speed  of  tho  reaction,  it  was  found  thai  ,  the 

nil       \    0    C  hydrolj  i    was 
till    perceptible,   whilst    the  optimum    tei 
in   C     The  hydiolj  ai    of  an  oil  is  mi 

i in  thi    I a  i 

butj  rate,  or  of  ti  iacel  in,     Pancn  ati    Jul mpL 

deprived  "i   its  lipolytic  power  bj    being  heated  for   I" 

i '. .   «  oils!    ii-  acl  n  ity   ii    redui  •  i   bj    10 

minutei '  hi  ating  at  IS  C     Thi 

to  he  :'  i-  mi  !•  ased  by  the  prosi  II        Undi 

iditions  the  lipase  is,  as  a  rule,  completelj   i 

'  pi     ire  for  30  mil     mpcrature  oi 

15     i '.         Pancn  at  ic     juii  -       till  possi  considi 

lipolytic   act  h  it  \    aftet    bi  In    an 

tivity   decreasi 

and  i  he  influeni  e  oi      rongl; ated  hydrochloric 

i :i|nd   than   i-  i  hat   of  weal  I  i  ted  aceti  - 

The  optimum  ci  at  lat  ion  foi  approxi- 

mately .V   l.'iii.     Hi  in  ,•  it   i-  possible  that  the  pancreatic 
tive  lipolytically  when  it  ha    bei   i ]  irl nil v 

i"  ic  rali  led  by  I  he   i  hj  mi       The  opl  imui m  ent  rat 

o    the  alkali  is  thai    which   promote:    the  action  oi 
enzyme,  and  i    independent  of  the  physical  condition  ol 

the    substance    undei g     hydrolj  The     Influence 

■  ■I  i  lectrolj  ic    can  only  be  I  in  the  case  of  such 

compound!  ai  do  not  alter  the  reaction  of  the  medium 
[i.e.,  the  -nl in  ion-  of  which  an  neutral).     All  salts  beh 

i    '     imilar  way,  accelerating  the  enzymic  action  when 

present  in  certi mcentrations,  and  retarding  it   when 

present  in  other  concentrations.  They  differ,  however, 
in  the  strength  of  their  optimum  concentrations.  In 
oi  ii  tin  chemical  -eric-  (fluoride,  chloride,  bromide,  iodide) 
.i  regular  decrease  in  the  optimum  concentration  accom- 
panies the  decrease  in  molecular  weight.  The  stimulative 
influence  of  bile  -alls  upon  the  hydrolysis  appears  to  be 
due  to  their  direct  aclinn  upon  the  enzyme  When  pan- 
creatic secretion  is  rendered  proteolytically  active  by  the 
addition  of  kinase,  its  lipolytic  action  rapidly  decreases. 
But  in  the  presence  of  coagulated  egg  albumin, thi  |  ancreatic 
secretion  containing  kinase  can  follow  its  normal  protet 
lytic  course,  and  its  bpolytio  activity  i-  then  retained 
practically  intact.  (See  also  this  J.,  1903,  67,  1094  .  1904, 
1152  ;     1909.   149.)— C.  A.  M. 

Ostrich   I'd  ;    Composition  of  .     J.   Vamvaka--.     Ann. 

Chim.  analyt..  1910.  15,  04— 05. 

The  author  has  examined  a  sample  of  ostrich  fat  from 
Bengazie,  Barbary,  where  the  natives  attribute  anti- 
rheumatic properties  to  it.  The  fat,  which  is  prepaied 
from  the  I  ones  and  fatty  portions  of  the  bird,  separated 
into  two  layer-  at  28  C.  The  upper  layerof  yellow  oil 
had  the  following  characters:  sp.  gr.  at  15°  ('..  0-9255  ; 
critical  i  em  |  erature  of  solution  in  alcohol,  70  ( !.;  Minn 
test,  4s,  C.  :  m.pt.,  8°C.  :  solidifying  pt„  2  C.  ;  tn.  , 
fatty  acid-.  19  C.  :  solidifying  pt.  of  fatty  acids,  35-5  C.  . 
oleorefractometer  reading,  -  23  ;  Reichert-Meissl  value. 
7-i>  :  saponification  value,  211;  Hehner  value.  90-37; 
iodine  value  iHiihli.  71-12.  The  lower  layer  of  white  I. it 
melted  at  4.Y  ('..solidified  at  31  C,  and  gave  a  leading  of 
4-30°  in  the  oleorefractometer. — A.  S. 

Triformin,     the     simplest     fat.     P.     van     Romburgh.     Z. 
physik.    C'hein..    1910,   70,   459—461. 

By  heating  glycerol  repeatedly  with  excess  of  100  per  cent. 
formic  acid,  distilling  off  the  excess  after  each  opera 
a  liquid  rich  in  triformin  can  be  easily  obtained. 
prolonged  cooling  of  such  a  liquid  in  liquefied  ammonia, 
a  minute  crystal  was  produced  in  the  vis  i  and 

then  on  gradually  warming  to  0°  C,  and  Stirling  with  a 
glass  rod.  the  mass  solidified  to  a  crystalline  niaema. 
The  ery-tal-  wen-  separated  at  o  C.  and  after  nitrifying, 
were  obtained  in  a  colourless  condition.  The  pure 
triformin.  thus  prepared,  melts  at    IS    C.ha-  the    -p.  gr. 


1-320    at    18°  C.  and 


18 


1-4412.      It    can  be  distilled 


rapidly  without  decomposition  at  atmospheric  pressure 
(b.pt.,  266°  C  at  702  mm.),  but  decomposes  when  heated 
gradually.  It  is  saponified  only  slowly  by  cold  water, 
in  which  it  is  practically  insoluble  :    it  dissolves  in  warm 
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water,  and  can  bo  partly  recovered  by  quickly  cooling 
ution  :    on  healing  the  solution  it  is  rapidly  hydro- 
It  is  tv.'i.lilv  decomposed  by  ammonia  and  aliphatic 
amines,    with    formation    oi    foimamide    or    substituted 
lbrmamid<  -       \   B 

JJt/rica     tcax    from     Mexico.     Oleson-S  Bull.  Imp 

Inst..   1910,  7.  410—411. 

The  fruits  oi  Myricajal  tree  covering  considerable 

\  .1  with  a  greenish- 

white  layer  oi  wax.     The  wax,  after  being  refined,  has  the 
followii  I  ers:-    M.  pt..  43-2    I  gr.  at  99°  C. 

0-8763;    saponification  value,  214-5;    iodine  value,  2-38; 
arid    value.  4-07.      It    is   thus   very  similar   to 

see  this  J.,  1907,  263).  11  is  suitable  for  the  manu- 
facture of  candles  and  soap,  and  it  is  stated  that  maU 
factory,  capable  oi  producing  about  500  lb.  of  the  wax 
per  day,  i-  now   being  erected  in  Mexico. 

Candelilla    wax    from    Mexico.     Olsson-Seffer.     Bull. Imp. 
Inst.   1910,  7.  410. 


The  finely  divided  material  is  carried  from  the  mill  by  a 
current  of  air  into  a  chamber  in  which  is  placed  a  baffle- 
plate.  The  coarse  part  ides  strike  against  this  plate 
and  are  returned  to  the  mill,  whilst  the  fine  dust  is  driven 
by  a  fan  into  a  second  chamber  and  thence  to  a  third. 
In  these  two  latter  chambers  the  tine  particles  of  dust 
settle  and  fall  through  openings  at  the  bottom  into 
receptacles.  The  air  leaves  the  last  chamber  through  an 
opening  covered  with  sacking,  which  retains  the  remainder 
of  the  fine  dust.— W.  P.  S. 

Bath  for  extracting  products  from  .     F.   PopBl 

Mount  Pleasant,  Ga.,  Assignor  to  Southern 

ing  Co.,    Pittsburg,    Pa..   U.S.    Pat.   947,%20,   Jan.    26j 

1910. 

The  bath  is  prepared  by  mixing  together  washed  wood 
tar,  sn  parte,  si, ft  pitch,  10  parts,  and  pine  oil.  10  parts. 

— W.  P.  S. 


!.   717),   which   i 
•  scepf   the  toots,  oi 
-    also    been   examined.     It 
— JI.pt.  77-4  ('.  :    sp.  gr.  at 

value.  104-11  :  iodine  value. 
wax  should  be  suitable  as  a 
.    and    it    is   stated    that    its 

scale  in  Mexico  has   1  e<  n 


.udelilla    wax  "    (this    J. 
as  an  excretion  i  ovei 
Evpho 

has  the  following  char. 
!.-.    (  .    I  Gl  all. .u 

acid  value,  0-03.     The 
substitute  ior  carnaul 
production  on  a  commen  ial 

uiulei taken.-  A.  S. 

Electrical  conductivity  of  .     J.   W. 

>1,  Bi  ior.     l\r..   1910,  43,  321—  322. 

Tiii  authors'  preliminary  experiments  uyon  the  electrical 
conductivity  of  mixtures  oi  palmitic  acid  and  sodium 
hydroxide  have  given  results  which  show  that,  contrary 
to  th<  view!  oi  Kraffl  (this  J.,  1896,  C01  :  1899,  691), 
normal  com    titrated   solution  are  not  colloids. 

le  that  insoluble  acid 
palmitate  is  the  onlv  colli  nt  in  most  soap  solutions. 

— C.  A.  M. 
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XIII.— PAINTS  ; 


PIGMENTS  ;     VARNISHES 
RESINS. 


Med  /  ico-chemical  and  technical  studies  on - 

Jlillaucr.      See   X. 

Coagulation  of  Prussian  blue.     Pappada.     Sec   VII. 


Hart.   Jacksonville.   Fla. 
,662,   Jan.    25.    1910. 

The  still  i-  provided  with  a  cylindrical  strainer  which  is 
inserted  through  a  neck  or  opening  at  the  top ;  this 
strainer  is  supported  at  its  upper  end  by  means  oi  a 
hook-shaped  flange  situated  at  the  lower  pari  of  the  neck. 
A  Bteam  pi]  e  <  asses  down  the  centre  of  the  stn 
both  1 1' I   -team  pipe  may  be  removed  from  the 

still    win  ii     necessary.— W.  P.  S. 

Lit  •  I  urn  ;    Manufacture  of .     W.  D.  and  D.  L.  Snow, 

Philadelphia,  Pa.     U.  S.   Pat.  948.189,  Feb.   1,   1910. 

A   mixture  is  claimed  consisting  of  oxidised  linseed  oil, 
100  part-;  magnesia,  So  parts:  and  asbestos,  15  parts  by 
weight  ;     kauri    gum,    rosin,    wood-flour,    and    colon i 
matter     being    also    added., — W.  P.  S. 

Monoazo  dyestvffs    esj  daily  suitable  for  preparing    lakes. 
Ger.   Pat.  217,277.    See  IV. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Rubber  experts  from  Brazil.     Board  of  Trade  J.,  Feb.  10, 

1910.     [T.R.] 
H.JI.  C<  >Nsri.  at  Para  has  forwarded  the  following  statistics 
of  the  e.\|  mis  of  rubber,  rid  Para,  during  the  year  1909  : — 


Fine. 

Medium. 

Coarse. 

Caucho. 

Total. 

To  the   I'nited  States,  fron — 

Par*   

Kilcs.' 

4.153.518 

5.356.652 

1,777 

22,798 

Kilos. 

651,617 
1,149,   0 
2,166 
1,423 

Kilis. 

4. 134. 359 

1.734,648 

3,.s77 

8,552 

Kilos. 

715.729 

1,897. 507 

1,867 

72.920 

Kilos. 

9,65. 

1II.13H.10S1 

1 1,087 

105,693 

9,536.745 

1.804.508 

5.8*1.430 

2.688,023 

19,910.712 

To  Europe,  from — 

5. 277.4'.'; 
:    077 

795.933 

575.74:'. 
719,842 

127,421 

1,869,178 

725,064 

825,724 

1,060,409 
2,240,318 

13.258 
1,401,703 

9.672.822 

7,357    ;'H 

1  4  >..".-  4 

ii  -41 

0,816,034 

1.433,902 

:  1.264 

5.605,748 

19,829,548 

".'.370 

3.23H.410 

8.854,700 

8.293.771 

39,740,260 

Pati 

and   lithographic    inks;      Manufactun    of   

: ■•■/'.  etc.].     B.  C.  Child 
and  J.  Johnston.   London.     Eng.   Pat.   8532,   April  8, 
1909. 
A   BLACK  pigment,  suitable  for  use  in  printing  and  litho- 
graphic inks,  i-  prepared  by  grinding  coal,  jet,  shale,  retort 
•carbon,  or  the  like,  in  a  centrifugal    disc    disintegrator. 


The  total  exports  of  rubber,  vid  Para  in  1908,  amounted 
lo  37,686,487  lulus.,  and  in  1907  to  37,514,152  kilos. 

Rubber  ;  Neu-  Mexican  sources  of .     P.  OIsmu 

Gummi-Zeit.,   1910,  24,  594. 
Drnr.i.  the  last   five  years  a  number  of  hitherto  unknown 
rubber    trees    and    shrubs    have    been    discovered.      From 
some  of  these   plants  higher  yields  can  be  obtained  than 
from  Guayule.     Special  attention  has  been  devoted  to  the 
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ntmeria  §pecies     /'.  nuxicana,  P.  rubra,  and  P.  acuti/olia 

■■■-  li  occur  over  wide  areas  in  Beveral  parts  oi  Centra] 

and  Southern  Mexico.     The  luicx  of  those  trees  is  whiti 

rearay.  and  flows  most  freely  in  November,  December, 

and  1  In-  rubber  oontent   may   be  as  high  as 

_-i   pei   cent.;   lib.  .'!•>/    ol  rubbei   was  obtained  per  tree 

In    the  ordinarj    methods   of   tapping.     Euphorbia   "ih/- 

,-i,/,,/.  \      i     Lochi        or    "Chupire"  i    yields    large 

quantities  of   a    very    white   latex,   containing   about    -I 

rent,    of   rubber.     Jatropha    urens   is    very    common 

in  the  South  of   Mexico;    tho  product   is  described  us  a 

ido-rubber,     exhibiting     properties     of     gutta-percha 

i     well    as   those  of   rubber.     E.  \V.  1, 

Rubber     biscuits;      Discoloration     of    ■  — .     T.     Petsoh. 
[ndia   Rubber  J.,    1910,  39,   180. 

Bai  u  i.i  \  and  yeasts  appear  to  be  tho  chief  organisms 
rented  in  the  "spotting"  of  rubber  biscuits;  no 
I  which  can  be  attributed  to  the  growth  of  moulds 
on  the  rubber  has,  up  to  the  present,  been  observed. 
The  organisms  must  be  assumed  to  be  introduced  into 
(he  latex  or  the  coagulated  rubber  either  by  the  wind 
or  by  tho  water  supply.  It  is  therefore  important  to 
adequately  sterilise  all  collecting  cups  and  other  vessels 
periodically,  by  means  of  boiling  water,  and  to  examine 
the  water  supply.—  E.  VV.  L. 

Rubber;    Hard-vulcanised  [Ebonite.]     G.   Hiibener. 

Gummi-Zeit.,    1910,  24,  (127     (ii'J.     (See  also   this  J., 
1909,  1321.) 

Four  samples  of  a  rubber  mixing  containing  30  per  cent. 

of  pure   rubber,   estimated    liy    Hudde's    In ine    method. 

were  vulcanised  for  (1),  seven,  (2),  eight  and  a  half,  (3),  nine, 
and  (4),  ten  hours  respectively,  under  otherwise  similar 
conditions.  The  vulcanised  samples  were  then  submitted 
to  analysis  l>v  tho  method  described  by  the  author  (this 
J.,  1909,  251,  1321).  The  foil,, wing  table  gives  the  results 
obtained  : — 


stage  of  ■■  ,'i.  o  ml, I"  i 
in  thi     ample  No.2     li                        inod  by  thi 

I,,,,,  that   the  "  disulphide     ol  ruobi         i  horto 
i    umed  : 

('(C|l:ii.('ll       I     II  ■.   '     I' 

I  li        t  li. .t  11. J  (CH,) 

l.i.l    : 


Sample  No. 

» 

2 

3 

4 

Sulphur  ol  vulcanisation    . 

Jtul'i'i-r  (from  sulphur  of 

Rubber  (from  combined 

3-57 

7-58 

22-95 
30-53 

p.  cent. 

10-64 

15-81 
26-48 

p.  cent. 
5-01 

10-64 

15-47 
26-11 

p.  cent. 
4-87 

10-38 

13-94 

Tutal  rubber   

24-29 

Thus  with  more  than  7  hours  vulcanisation,  the  per- 
Mntage  of  rubber  shown  by  this  method  of  analysis  and 
calculation  becomes  considerably  lower  than  that  originally 
present  in  the  mixing,  and  shown  in  the  sample  No.  1. 

In  order  to  distinguish  between  the  "  free  "  lubber, 
the  "  monosulphide."  and  the  "  disulphide."  the  tetra- 
bromide  of  the  "free"  nil, her  was  s,.paratcd  from  the 
bromide  precipitate  by  extraction  with  carbon  bisulphide, 
and  the  percentages  of  "  monosulphide  "  and  "  disulphide  " 
rubber  estimated  in  the  manner  already  described  (this 
■I.,  100°.  '251).  This  proeess  yielded,  in  the  ease  of  samples 
1  and  2,  the  following  re-ults  : — 


No.  1. 

No.  2. 

per  cent. 
15-05 

7-90 

7-58 

nil. 

30-53 

20-87 

3-57 

24-44 

3-57 

per   cent. 
8-79 

sulphide  "   rubber   (calc. 

(rem  Brl 

-ulphide  "  rubber   (calc. 

7-14 
7-14 

rubber   

3-51 
26-58 

19-43 

Sulphur  in  "  monosulphide  "  . . 
Total  sulphur  of  vulcanisation 

3-36 

1-65 

24-44 

5-01 

C(CH,)-CHg.CH8.l  H 


<  (CH.).(  H ..  < 'II., .<  M 
I 
I  ii.rii:.n<'ii,)-CH — <  M  .'  H,.(  (CH,) 

On  this  supposition  only  can  the  appai 

the  percentage  ol  rubber  bo  explained,  and  on 

thi    assumption,  sample  No  7-021      -    3-51)  per 

,.,  nt.  ol  "  disulphide  "  ml, her.  bringing  thi    total  rubl  i 
contenl  up  to  2&58      3-51       30-09  pi    ■ 

These  figures  are  confirmed  by  others  ol, tain,, I  with  the 
.;,,,,,.  ,,m  ong,  •.  nli  mi  t  d  nndi  i  similar  ,  onditioc  .  I  ul 
consisting  of  mat<  rials  ha\  ing  a  differ,  nl  origin. 

Values  for  the  tensile  -i  length  andcritie.il  bendin 
of   the   four   sample-   are   given.      One   sample    which    was 

inised  for  sl  hours,  (as  was  No.  2)  showed  on  anal 
no  "disulphide  rubber;  yet  its  physical  proper! 
were  quite  similar  to  those  of  No.  -.  The  differ,  m  e  in  the 
progress  of  vulcanisation  in  this  instanci  i  attributed 
to  differences  in  the  chemical  behaviour  of  the  raw-  ru!>i  t  r, 
and  in  the  character  and  method  of  preparation  ol  th( 
sulphur  employed.     E.  W.  L. 


XV. -LEATHER  ;   BONE  ;   HORN  ;   GLUE. 

Oil  in  egg-yolk;    Commercial  analysis  of  by  means 

of  different  solvents.     J.  Gordon   Parker  and  M.  Paul. 

Collegium,   1910,  53     .." 
The- authors  give  the  results  obtained  in  the  estimation 
of  oil  in  preserved  egg-yolk  by  means  of  different  solve] 

particularly   petroleum    ether,   chloroform,   and    earl 

tetrachloride.  The  proportion  of  phosphorus  and  nitrogi  > 
in  the  extracted  oil  was  found  to  be  the  same  in  each  case, 
which  -hows  that  solution  or  partial  solution  of  lecithin 
waa  not  the  source  of  the  discordancy  of  the  results  obtaii 
The  higher  percentage  of  oil  found,  using  chloroform  and 
,  arh on  tetrachloride,  was  explained  by  the  solution  ol 
moist  unsapouifiablo  products  (chiefly  soaps  of  a  but 
slightly  alkaline  nature)  in  the  yolk  by  these  solvents. 
Petroleum  ether  (b.  pt.  74°— 76°  C.)  is  recommended 
as  the  solvent  giving  results  most  nearly  borne  out  m 
practical  work. — D.J.L. 

Patents. 

Li  other  ;   Process  for  the  treatment  of .     A.  McLennan, 

London.     Eng.   Pat.  9870,  April  26,   1009. 

The  process  is  specially  applicable  to  chrome,  and  alum- 
tanned  leather.  The  leather  is,  in  the  first  pine,  fat- 
liouored  in  the  usual  manner,  dried  on  frames,  and  buffed 

i   on  the  flesh  side,  in  order  to  raise  the  fil 

,  treated  with  a  solution  of  4  parts  of  sulphur  in  1  part  of 
carbon  bisulphide  to  which  is  added  a  solution  capal 
solvinefats    A. mixture  suitable  for  thai  |  n 
ether   benzol,  naphtha,  benzine  (petroleum  spml 
oiland  rectified  spirit  of  turpentine.     Aft 
this  solution,  the  leather  is  dried  by  heat   and  wl 
warm,    treated      with    a     solution 

dissolved  in  benzine.     The  goods  are  hes  ""'     «■ 

in  this  solution,  and  the  period  of  treatment  may  extend 
from  2-5  davs,  according  to  the  nature  of  the  1 
The  leather  ianexl  treated  in  a  second  hath  eonsating  of 
a  similar  but  more  concentrated  nil, her  solution.  With  the 
addition  of  sulphur,  carbon  bisulphide,  ether,  benzol 
naphtha,    benzine,    and    sulphur    chloride.  Asa    final 

trca.menl  the  leather  is  drummed  to,  12-24  hours  ma 
solution  of  rubber  m  benzine  with  the  addiuono  su  In  r 
chloride.  In  order  to  remove  surplus  rubber,  the  leather is 
scraped,  and  rubbed  w  ith  acloti.  dipped ...  benzine,— D.  J.  h. 


\\1      SOIUS;  FERTILISERS.     Cl.  XVII.— SUGARS;  STARCHES;  GUMS.        [March  is.  i»lo. 


.,  oj  .     J.  M.  Brown,  Austin,  Ark. 

i   s.   l'.u.  947,433,  Jan.  26,  1910. 

.lum  is   tabbed  on  the   flesh   side  of   hides 

which  rendered  soft  and  absorbent,  and  the 

.-,■  rolled  and  allowed  to  stand  for  a  sufth  ient  length 

oi  time  to  permit  the  alum  to  act.     The  hides  are  then 

.,  d  in  an  ooze  consisting  of  Terra  Japonica  (catechu) 

.I.r.  washed,  worked,  and  oiled. — W.  1'.  S. 

Tanning  drum*.     <_'.   .1.   Glaeel,   Dozen,   Germany.     Eng. 
Pat.  Tin?.  March  26,  1909. 
Pat.  400,940  ol  1909  .  this . I..  1909,  1263.-  T.  Y.  B- 

Fitting  or  stuffing  Manufcutun 

of .      K.    J.    Caldwell.     New     Southgate,    and    V. 

Pfleumi  r,  London.     U.S.  Pat  ms.s45,  Feb.  8,  1910. 
See  Eng.  Pat.  11.300  of  1909  ;  this  J.,  1909,  1052.— T.  F.  B. 


XVI.— SOILS  ;    FERTILISERS. 

Boron  ;     The    use    of   an    a    catalytic    fertiliser.     H. 

Agulhon.  Comptes  rend.,  1910,  150,  288—291. 
Small  quantities  oi  boron  (as  boric  acid)  added  to  culture 
or  natural  -oils  arc  found  to  be  beneficial  to  the  higher 
plants,  resulting  in  an  increase  in  the  weight  of  dry  material 
formed.  For  maize,  rape,  and  turnips  the  best  proportion 
was  found  to  be  3  grms.  of  boric  acid  per  sq.  m.  of  soil ; 
the  increase  in  dry  weight  in  these  cases  (compared  with 
plants  grown  under  the  same  conditions  without  the 
addition)  being  50,  21,  and  32  per  cent,  respectively. 
Eor  oats  and  peas  this  amount  of  boron  is  excessive. 
When  the  most  suitable  proportion  is  used,  there  is  no 
i ventage  of  ash  nor  of  the  boron  contained 
in  it  ;  but  with  larger  doses  both  are  increased  and  also 
the  amount  of  moisture  in  the  plant.  In  agricultural 
value  boron  resembles  manganese  (see  this  J.,  1906,83). 

— A.  Sbld. 

Methods  of  analysis  of  potash  salts.     Koemer.     See  VII. 

Patents. 
Fertility  of  land  and  the  growth  of  crops  ;    Method  of,  and 

means  for,  increasing  the .     T.  V.  Riordan,  London. 

Eng.  Pat.  4051,  Feb.  19,  1909. 

Fbom  10  to  15  cwt.  of  powdered  lime  and  from  1  to  1-5 
cut.  of  coal  ashes  are  spread  over  the  land  or  drilled  in 
by  means  of  a  machine.  Over  the  land  thus  treated  are 
stretched  insulated  wires  in  parallel  rows  about  80  yards 
apart  and  from  0  to  15  ft.  above  the  surface  of  the  land. 
Wires  of  finer  gauge,  about  15  yds.  apart,  cross  the  first 
set   of   wires.     Ti'  ;ement    of   insulated    win 

connected  by  a  single  wire  t<  aerator  which 

supplies  positive  electricity  of  high  potential,  say  100,000 
more.  The  discharge  from  the  wires  acts  on  the 
atmosphere  with  the  production  of  ••nitrous  and  nitric 
which  in  Hie  presence  of  "moisture  in  the  air 
form  nitrous  and  nitric  acid,''  these  being  absorbed  by 
the  lime  and  alkaline  coal  ashes,  to  form  calcium  nitrate. 
The  calcium  nitrate  thus  formed,  manures  the  soil. — W.P.S. 


XVII.— SUGARS  ;    STARCHES;    GUMS. 

Sugar   factory ;    Investigation    of   the    Hyros-Rak    process 

the    Schafstaedt    .       A.     Herzfeld.     Deutsche 

Zuckerind.,  1910,  35,  157— lt>8. 

Two  Hvros-Rak  batteries  (cp.  Fr.  Pat.  318,451.  this  J., 
1902,  1462;  U.S.  Pat.  765,646,  this  J.,  1904,  449)  are  in 
use  at  Schafstaedt.  Each  battery  is  divided  into  live 
ditfusers  by  the  compressed  mass  of  slices  in  the  con- 
!  end  of  each  conical  vessel.  The  first  diffuser 
comprises  a  mashing-in  zone,  a  heating  zone,  and  a  zone 
from  which  the  diffusion  juice  is  finally  removed.  The 
fresh  slices  are  mashed  in  with  the  juice  from  the  second 
diffuser,  tin-  juice  is  withdrawn  from  the  heating  zone, 
and,  after  being  heated  to  a  temperature  of  80° — 90*  C, 


it  is  returned  to  the  same  zone,  the  temperature  of  the 
slices  being  raised  thereby  to  70°— 75°C.  The  slice- 
through  the  battery  in  about  25  minutes.  The 
introduced  into  the  fifth  diffuser  is  at  a  temperature  of 
about  60°C.  ;  the  top  of  the  diffuser  is  provided  with  an 
adjustable  cone,  and  the  slices  which  leave  the  batter; 
ate  expres  ted  to  a  greater  or  less  degree,  according  to  the 
position  of  this  cone.  The  exhausted  slices  are  not 
subsequently  dried.  The  author  gives  an  account  of  a 
week's  investigation  of  the  work  at  the  Schai 
factory.  The  results  of  the  investigation  are.  essentially 
as  follows  : — The  problem  of  keeping  the  slices  con- 
tinuously in  motion  during  the  extraction  of  the  in 
satisfactorily  solved  in  the  Hyros-Rak  process.  The 
battery  forms  a  closed  system,  in  the  working  of  which, 
neither  juice  nor  solid  material  can  be  lost.  There  is  no 
diffusion  waste  water,  and  the  water  expressed  from  the 
exhausted  slices  by  the  cone  at  the  end  of  the  battery. 
flows  back  automatically  into  the  battery.  For  the 
working  of  the  battery,  it  is  important  that  the  sices 
should  be  kept  at  temperatures  of  65°  to  (at  most)  80°C. 
If  the  temperature  is  kept  within  proper  limits,  and  the 
shoes  are  of  good  quality,  the  diffusion  juice  leaving  the 
battery  differs  from  ordinary  diffusion  juice  in  that  it 
possesses  a  somewhat  higher  content  of  coagulable  sub- 
stances, whilst  the  pressed  slices  contain  a  very  high 
proportion  of  dry  substance  {e.g.,  18-94  per  cent.),  and 
1 — 2  per  cent,  of  sugar.  The  author  considers  that  it 
would  be  advisable  to  dry  the  pressed  slices.  Owing  to 
the  fact  that  the  remainder  of  the  plant  in  the  Schafstaedt 
factory  was  not  large  enough  to  allow  of  working  up  the 
diffusion  juice  as  rapidly  as  it  was  obtained  from  the 
batteries,  it  was  necessary  to  stop  the  battery  work  from 
time  to  time  ;  had  it  not  been  necessary  to  do  this,  the 
battery  work  would  have  been  still  more  efficient.  The 
resumption  of  the  diffusion  work  does  not  present  any 
difficulty.— L.  E. 

Sugar  ;   Note  on  the  spontaneous   crystallisation  of  in 

supersaturated  solutions.     G.  Fouquet.     Comptes  rend., 
1910,  150,  280—282. 

In  the  author's  experiments  test  tubes  fitted  with  an 
interior  spiral  of  brass  wire,  were  filled  with  the  solutions 
and  kept  for  30  minutes  in  a  glycerin  bath  heated  above 
the  point  of  saturation ;  then  placed  in  a  bath  of  hot 
water  which  was  allowed  to  cool  gradually,  the  spiral 
being  turned  constantly.  The  temperature  was  noted 
at  the  moment  of  crystallisation,  the  exact  point  being 
easily  observed.  Supersaturated  solutions  of  sugar 
crystallise,  with  agitation  by  mechanical  friction,  at  a 
definite  temperature  for  the  particular  concentration; 
a  curve  of  these  factors  (called  the  curve  of  supersolubility) 
is  practically  parallel  to  the  solubility-curve.  The  excess 
of  sugar  at  the  moment  of  crystallisation  remains  almost 
constant.  Above  that  temperature  crystallisation  only 
takes  place  on  the  addition  of  some  already  formed  crystals. 
Experiments  in  progress  indicate  that  impurities  also 
follow  the  curve  of  supersolubility.  The  author's  results 
with  aqueous  solutions  of  pure  sugar  are  given  in  the 
following  table  : — 


Sugar  per 

100  grms. of 

Sugar  in 

Sugar  per  100 

Temperature 

water  in  the 

excess  per 

grms.  of : 

of 

saturated 

100  grms.  of 

solution  at 

water  at  the 

the  tem- 

moment of 

perature  of 
crystallisa- 

crystallisa- 

tion. 

Solution. 

Water. 

Saturate. 

Crystal. 

tion. 

°C. 

°C. 

78-7 

369-4 

81-5 

31 

221 -S 

148-1 

79-8 

395-0 

86-5 

44-2 

•J4T-H 

148-0 

80-8 

420-8 

91 

54-4 

271-6 

149-2 

82-4 

468-1 

97-5 

69-8 

318-7 

149-4 

83- 

488-2 

100- 

7.V 

339-8 

148-3 

84-8 

557-9 

88-5 

406-9 

150-3 

85-1 

571-1 

92- 

428-8 

142-S 

-A.  Sbld. 
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,  hurir  mid  •  utrrn  •  >]  / 

acid     i '    v  ill    Pollak.     Biochem. 

2.11s..  1710,  23,  515     51"! 

■  ■I, Imn  a  mixture  of  77  gt f  phosphora    oxychl 

c.c   if  anli)  ill  ohol) 

mi  of  180  I      ■ a  21  c.i 

115  gri  '    iily- 

ileiiini     .\i.l,  .     tin      follow  takes 

place  : — 

2C,,  II  ,,<>,,     lTih  I      50  i  ' 
i       II.  n     jrrH  ..,!',„"  P0  ,( 

The    formation    of     the    mi  ihorii  ■ 

-''  requires  from   three    to    foui    hours,  and    the 

lure  must    l»    constantly   shaken.      I'    is  then  diluted 
its  volume  with  water  and  allowed  to  stand  for 
■  n,  i  •  «  imli    il    i     tib.  red.     The    filtrate    ie 
ited    with   carbon   dioxide    to    precipitate    the   calcium 
id    the   liquid   again    filtered   and   evs  porated   in 
riu     concentrated    solution    is    now    added    drop 
by  drop  i"  about  five  times  its  volume  of  absolute  alcohol. 
The   mixture   of   calcium   chloride    and    calcium    sucrose- 
ipitated      is  repeatedly  dissolved   in 
water  and  poured  into  alcohol  to  remove  the  former  salt. 
ami   finally  purr  calcium  sucrose  phosphati     it   obtained, 
the  yield  being  about  one-third  of  the  weight  of  sucrose 
(•ken.     li  contains  two  molecules  of  water,  at  '.hi  ('..  and 
■me  white  powder  which  is  stable  in  the  air  and  readily 
ble    in    water.     The    soluti   i  pitate 

with  sails  of  silver,  copper  or  other  heavy  metals,  but  is 
precipitated    to   a   considerable   extent    by    had    acetate 
and  ammonia.     Sucrose-phosphoric  acid  gives  no  precipi- 
tate with  magnesia  mixture  or  with  ammonium  molj  bdate, 
Unless  it  has  been  previously  heated  with  dilute  mineral 
When  hydrolj  sed  with  hydrochloric  or  sulphuric  acid 
it   becomes  dark  owing  to  the  formation  of  limine  eom- 
pounds.     This    coloration    is    prevented    by  the  addition 
of  nitric  acid.     The  ester  does  not   reduce 
Fehling'f   solution,  and  is  quite  unfcrmentable,  but  when 
i   with   hydrochloric   arid,   the   solution,   when 
neutralised  with  sodium  hydroxide,   heroines  fermentable. 

— C.  A.  M. 


v.    Tin   enzymes    occurring    in .     A.    Auzinger. 

Z.    I'm, I-     Nahr.    Genussm.,    1910,   19,   66     B3 

ien  for  dete  ling  the  presence,  or  absence, 

uch  enzymes  as  catalase,  diastase,  oxydase,  peroxydase, 

and  reductase,  in  honey,  and  it  is  shown  that  the  informa- 

imple  is  of  use  in 

judging    the    genuineness   of    the    honey.     Honey    which 

has  not  been  heated  i0°  C.  during  its  preparation 

se,  which  is  capablo  ol  liberal  ingoxyg   n  front 

hydro  Ken  a  solution  of  the  li  Lted 

Ic  volume  of  the  | 
ter  the  mixture  lias  been  kept  af   the  ordinary 
temperature  for  about  J  I  hours.     The  watei  employed  for 
he  honey  must   liave  been  recently   boiled  and 
cooled.     Whilst  the  liberation  of  oxygen  in  this  test  does 
definitely  show  that  the  honey  is  genuine,  as  the  sample 
under  examination  might  be  a  mixture,  the  absence  of  an 
enzyme   which  acts  on  hydrogen  peroxide  is  a  reason  for 
suspicion.     Diastase    may    be    detected    by    mixing    the 
honey    with    1    |iet   cent,   starch  solution  and   keeping  the 
mixture   at    a   temperature  of   45T.  for  one  hour.      Iodine 
solution  is  then  added,  and.  it  diasta!  ';t.  a  deep 

blue  coloration  will  be  obtained;  should  diastase  be 
present,  all  the  starch  is  hydrolysed,  and  the  colour  ol  the 
solution  will  be  yellow.      In  almo  ase  where  a 

coloration  was  obtained,  it  was  noticed  that  the  colour 
soon  faded.  The  p-phenylenediamine  hydrogen  peroxide 
test  for  pet  "t  differentiate  ordinary  honey 

from  heated  homy  as  both  give  a  reaction,  but  in  the  case 
of  natural  honey  the  coloration  Boon  fades,   whilst  that 
led    by    heated   honey   is    fairh    permanent.        Invert 
sugar    gives    a  red-brown    coloration    with    this    ■ 

— W.  P.  S. 


I'a  i      i 

Hyi  tips      [ppan  It  in    : 

E,     Shaw,    1 1  ■  ill,,     he  ■ni. 

Pal    20,766,  Oct    :' 

t . ■,  1  i  ni 

of  I iil.es.     i  worm  extending 

i  in   not   quite,  to  t  hi  ol  the  tube, 

and   Hi i  he    spiral  pat  age  t) 

"'in  nil  e  in  mi  i  ,,■  diametoi 

of  the  -mil  ,,r  bj   increasing  the  pitch  of  thi 

worms  or  both  methods, 

i  reed  through  the  Mil k  imp  drivi  n  by 

trhiofa  i     moved 
definite  amouni  I 

to   the   pump  througl         lo  t    motion  •  l>  \ i,  i    capabli 
regulation,  one  end  of  the  lever  extending  between  two 
nuts  on  right  and  left  hand  screwed  portions  of  the  pump 
plunger  or  a   rod  connected   thereto.     The  Byruj 
charged  from  the  last   tube  of  the  series  into  a  chamber 
wherein  separation  of  the  steam  from  thi   boiled  i 
effected.     The    boiled     product     is    delivered    from    thi 
chamber   by   a   hollow   plunger  aotuated    !■>     team,   the 
upplj    mi  of  which  are  controlled  by  a  i  J 

operated  mechanically.  The  plunger  is  guided  on  a 
piston  foimed  in  one  with,  oi  fixed  to,  a  fixed  piatan 
rod  formed  with  passages  for  the  supply  and 
ui  of  steam  to  and  from  cylindrical  i  ■  within  the 
plunger  above  and  below  the  piston.  The  plunger  jb 
fitted  with  a  tubular  Bleeve  that  Burrounds  the  piston 
rod,  this  rod  being  formed  with  small  holes  i  ommunioating 
with  the  steam  passages  in  such  positions  that  Bteam 
i  hi  refrom  pat  -<■-  into  b  i  bet  wei  a  the  i 
the  sleeve,  end  thus  prevents  liquid  remaining  on  the 
metal  surface  ol  the  piston  rod. — L.  E. 

..  mill  (he  lih  ;    Process  lor  the  decolorisalion 

of hi/  electrolytic  reduction.     S.  Kugler.     Ger.  Pat. 

217,461,   Dec.   19,   1907. 

in     patent   relates  to  the  decolorisation  of  sugar  jui 
etc.,  by  electrolytic  teduction,  the  cathode  being  placed  in 
t  he  juice  and  the  anode  in  an  all, aline  electrolj  te  e  iparated 
from  the  juice  by  a  diaphragm.     The  electrolytic  cells  are 

arrai mes  similar  to  those  of  a  filter-press,  each 

frame  being  provided  with  inlet  and  outlet  channels  for 
the  juice  and  for  the  alkaline  electrolyte,  these  channels 
communicating  with  inlet  and  outlet  mains  for  the  juice 
and    for   the   electrolyte    respectively.— A.  S. 

black    kiln.     U.S.    Pat.    940,520.     See    I. 

XVIII.— FERMENTATION    INDUSTRIES. 

vegi  UM»       i  '■■<  I         .!/■  thod    lot     • 
preparation  of .    A.  Bach.    Ber.,  1910, 43, 362     363. 

purification    ot  enzyme    preparations    from 

resh  iilant  juii  i     i    .i  Is  I  onnt 

of  the  pte-i  nee  "I  slimy  bodies  which  can  only  )«•  removed 
by    repeatedly    precipitating    with    alcohol,    drying,    and 
redissolving  in   water.     Thi    author  has  found   that    the 
addition  oi  5     m  per  cent,  of  magnesium  sulphate  to  the 
liquid  SO  modifies  the  condition  of  tl 
may   be   completely    precipitated    by  a   relatively 
proportion  of  alcohol,  and  the  various  active  constituents 
may  then   be   separated   from   the   filtrate   by   fractional 
precipitation    with   alcohol.      For   instance,    400   c.c.    of 
juice  from  /,'"-/    ietica  were  tieated  with  20  grms 
magnesium    sulphate    and    200  of    alcohol.     Aftei 

standing  for  15  minutes  in  a  freezing  mixture,  a  black 
t'oceuleiii  precipitate  was  torn,-1  which  was  readily 
filtered  off  with  the  aid  of  the  pump,  gft 

■     filtrate    foi     the    subsequent    fiai    ■  The 

oxydases    wen     obi     ai  I    in    the    form    of    pn 

i  her    with  ,.*1<> 

further  addition  of  alcohi  I  ,in?  ,vi,h 

the  pi 

Iv    in    the   liquid.     The    first,    black    pi 
and   the   Is 
from  oxydases,  the  main  quantities  of  which  were 

rated  in  the  fourth  and  fifth  fractions.     The  latter  was 

r.  2 
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particulaily  rich  in  tyrosinase,  whilst  the  phenolase  was 
iv  present  in  the  earlier,  fractions.  The  whole 
operation  of  fractionation  can  be  completed  in  :! — 4  hours 
and  only  requires  3 — 4  volumes  of  alcohol,  equal  to  the 
quantity  which  is  necessary  for  the  tivst  precipitation 
by    the    older    method.       I  IE    fractions    mav     be 

purified  from  the  magnesium  sulphate  By  dialysis  in 
running  water.  The  author  has  also  used  this  method 
with  advantage  for  the  preparation  of  ferments  from 
extracts  of  the  white  beet  ami  certain  animal  organs. 

—J.  F.  B. 

Oxt/daai    action;    The  theory  of  .    I.   Oxydases  fret 

from    manganese    and   iron.     A.    Bach.      Ber..    1010,    43, 
364—366. 

lx    iccent    years,   facts    have    been   observed    which   are 

not  in  accordance  with  Bertram!  s  theory  that  the  action 
of  oxydase  ferments  is  dependent  on  the  presence  of 
small  quantities  of  manganese  in  the  active  preparations. 
In  several  cases  active  oxydase  preparations  have  been 
obtained  which  have  not  contained  a  trace  of  manganese, 
but  so  far.  it  has  scarcely  been  possible  to  prepare  oxydases 
free  from  tin-  closely  allied  metal,  iron.  By  the  improved 
method  of  purification  described  in  the  preceding  abstract, 
the  author  has  now  succeeded  in  freeing  hi-  Oxydase 
preparations  completely  from  both  manganese  and  iron. 
Tin'  experiments  were  carried  out  on  a  juice  obtained 
fiom  a  mixture  of  the  two  fungi,  Lactarius  nil- ten.*  and 
Btuaula  delica.  The  most  active  fractions  obtained  by 
tin'  method  described  were  free  from  manganese  but  ion. 
tained  iron.  These  frai  lions  were  united  and  again  split  up 
into  three  fractions  with  alcohol  at  50,  70,  and  l'<  per  cent. 
concentrations  respectively.  The  last  of  these  was  the 
most  active:  it  yielded  36-9  per  cent,  of  petfectly  white 
ash,  which  showed  not  the  slightest  reaction  for  iron  with 
ferrocyanide  :  the  second  fraction  showed  a  faint  but 
distinct  reaction.  Thus  it  is  concluded  that  neither 
manganese  nor  iron  is  an  essential  constituent  of  an 
active  oxydase,  and  that  the  author's  peroxide  theory 
is  established.  On  the  other  hand,  it  is  not  contended 
that  metallic  compounds  are  incapable  of  contributing 
materially  to  the  ultimate  effect  of  oxydasic  action,  but 
their  influence  is  confined  to  the  further  modification 
of  the  primary  products  and  is  only  indirectly  favour- 
able (see    next    abstract). — J.  F.  B. 

Oxydase    action  ;     The    theory   of   .     11.  Influence    of 

metallic  salts  on  the  further  modification  of  the  products. 
A.  Bach.  Ber.,  1910,  43,  366—370. 
The  oxidation  of  tyrosine  by  tyrosinase  takes  place  in 
two  stages,  the  first  product  being  red  and  the  second 
black.  In  the  case  of  oxydases  poor  in  manganese,  the 
transition  from  the  red  to  the  black  is  very  slow,  but  it 
may  be  accelerated  by  the  addition  of  certain  metallic 
salts.  Among  these  metallic  accelerators  the  author  finds 
salts  of  aluminium  to  be  the  most  active.  If  a  few  drops 
of  a  1  per  cent,  solution  of  aluminium  sulphate  be  added 
to  a  solution  of  tyrosine  which  has  been  oxidised  to  the 
red  stage  by  tyrosinase,  the  red  product  rapidly  passes 
over  into  the  black.  Yet  aluminium  sulphate  has  no 
action  on  the  original  tyrosine,  either  alone  or  in  presence 
of  hydrogen  peroxide  or  of  peroxydase.  Aluminium  salts 
have  a  similar  action  on  the  primary  yellow  oxidation 
product  of  pyrogallol.  in  whatever  manner  this  product 
may  have  been  formed,  but  it  has  no  accelerating  in- 
fluence during  the  first  phase  of  the  oxidation  of  pyrogallol. 
Other  metallic  salts  have  a  similat  but  weaker  action,  but 
in  the  further  oxidation  of  the  primary  oxidation  product 
of  quinol  manganese  salts  are  more  active  than  those  of 
aluminium.  This  secondary  influence  of  metallic  salts  is 
attributed  to  the  disturbance  of  the  equilibrium  which 
tends  to  be  established  between  the  primary  oxidising 
agent  and  the  substratum  by  the  formation  of  the 
oxidation  product.  The  oxydasic  oxidation  of  phenols 
consists  of  a  catalytic  acceleration  or  ordinary  atmos- 
pheric oxidation,  and  takes  place  in  two  phases.  An 
oxydase  is  composed  of  an  active  system  of  oxygenase 
and  peroxydase,  the  oxygenase  combining  with  atmos- 
pheric oxygen  and  producing  a  peroxide,  whilst  the 
peroxydase  transfers  the  active  oxygen  of  the  peroxide 


to   the   substratum.     In    such    a   system,    the   oxygi 
may  be  replaced  by  a  peroxide  or  by  a  readily  oxidil 
substance    equivalent    to    a    peroxide     (ether,    aldehj 
terpenes),    whilst    the    peroxydase    may    be   replaced    by  a 
metallic    salt.     This    general    rule    does     not     apply    to 
tyrosinase.     Tyrosine    cannot     be    oxidised     to     the    red 
stage  by  hydrogen  peroxide  or  other  peroxide-equivalent  ; 
tyrosinase  appears  to  contain  a  specific  oxygenase  whioh 
alone   can   form    with   atmosphere    oxygen   the    poro 
body    capable    of    oxidising    tyrosine    to    the    red    si 
Further,    the    action    of    metallic    salts     of    accelem 
the  change  of  the  red  body  into  the  black  is  not  posse 
by  ordinary  peroxydase.     The  catalytic  system,  tyrosinase 
=speeific   oxygenase-)- metallic   salt,   is   therefore   not  an 
interchangeable  one  on  the  lines  indicated  above  in  the 
case    of    the    phenoloxydases.     Similar   restrictions   seem 
to  apply  also  to  alcohol-oxydase  and  the  purine-oxydases. 

-^J.  F.  B. 

Cellasc  ;    Stu-  observations  on   the   individuality  of  . 

G.  Bertrand  and  M.   Holderer.     Comptes   rend..   1910, 
150,  220—232.     (See  also  this  J.,  1910,  102.) 

The  authors  have  established  the  existence  in  Aspergillus 
ni'/ir,  and  also  in  almonds,  apricot  kernels,  and  barley 
grains,  of  a  specific  enzyme  which  resolves  cellose  into 
two  molecules  of  dextrose.  A  comparison  of  the  filtering 
properties  of  cellase  in  different  media  (see  Holderer,  this 
J. ,1910, 103)  with  those  of  emulsin  under  similar  conditions, 
shows  that  the  two  enzymes  are  quite  distinct.  Further, 
cellase  cannot  be  identical  with  trehalase,  for  an  extract  of 
apricot  kernels  brings  about  the  fission  of  cellose,  but  is 
without  action  on  trehalose. — W.  H.  P. 

Mall  enzymes  ;   Influence  of  the  reaction  of  the  medium  on, 

the  filtration  of  some .     M.  Holderer.    Comptes  rend., 

1910,  150,  285—287. 

The  author  previously  found  that  when  a  maceration  of 
Aspergillus  niger  is  made  neutral  to  phenolphthalein.  its 
sucrase  passes  entirely  tlirough  porcelain  niters,  but  when 
made  neutral  to  methyl  orange,  the  sucrase  is  completely 
retained  by  the  filter  ;  also  that  the  same  rule  applied  to 
emulsin,  cellase,  and  maltase.  This  is  now  found  to  be 
equally  the  ease  with  enzymes  of  malt,  amylase,  dextrinase, 
and  peroxydase,  and  would  appear  therefore  to  be  a  general 
law  ;  but  experience  is  needed  with  those  enzymes  which, 
under  the  influence  of  the  electric  current,  pass  to  the 
cathode.     This  question  is  being  studied  further. — A.  Sbld. 

Original    gravity    of    beer;     Calculation    of    tlie.  .     F. 

Schonield.     Woch.   f.   Brau.,   1910,   27,   57—63. 

In  the  calculation  of  the  original  gravity  of  beer,  the  data 
of  Balling  are  generally  accepted,  although  literature  con- 
tains many  evidences  of  their  being  only  approximate]} 
collect.  The  author  has  revised  the  subject,  bringing  data 
obtained  from  the  analysis  of  nineteen  i2  per  cent,  worts 
fermented  with  medium  and  highly  attenuative  bottom- 
yeasts.  From  these  he  finds  the  quotient  of  fermentation 
is  1-243  as  against  1-232  given  by  Balling  for  worts  of  about 
12  per  cent.     Taking  the  formula, 

where  p=  original  gravity,  n=  residual  gravity  in  the  beer, 
m=  apparent  gravity  in  the  beer,  and  q  is  the  quotient  as 
given  above,  the  new  value  of  q  gives  for  the  19  beers  an 
average  original  extract  of  1208  instead  of  12-38  given 
by  Balling's  figure.     The  real   value  was  12-07.     Taking 

/  2-0065A  +  n    \lm     , 
the  other  formula  in  use,  p=  I  .„„  ,  i.nggg  ^  1 1"°,  where  A= 

alcohol  per  cent.,  and  n=  residual  extract  per  cent.,  the 
original  gravity  becomes  12-17  or  0'1  per  cent,  higher 
than  the  truth.  It  is  shown  that  in  the  calculation  of  this 
formula,  the  allowance  made  for  extract  removed  by  yeast 
multiplication  is  not  in  accordance  with  practical 
conditions    and    the    formula    has    to    be    modified    to 

o=i-Ki-siT-rv!«100.     With  this  formula    the    extract  is 

1       10145A-f-100 

calculated  to  be  1202  per  cent.,  or  005  too  low.  The  author 
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dcohol  during  fermentation  as  negligible 
it  the  temperature  and  in  the  dilutions  in  winch  II 
during  bottom  fermeutatiun.     K.  I..  S. 

i  \ction  of  tin    ultra-violet  rays  mi  fermenting  . 

mi   and    Warcollier.     Coniptes    rend.,    1910,    150, 
144 

thors  have  previously  found  that  the  fermentation 

n  ited  by  ex  [*  sure,  in  thin  layers,  to  I  he  ultra- 

violet  rays  from  a  mercury  vapour  lamp  of  quartz  (this  J.. 

1909,  900).   Winn  white  sparkling  wine  (readj  for  clearing) 

i  of  0-25  mm.  thickness,  between  a  plate  of  quartz, 
.">  mm,  thick,  and  a  glass  plate,  is  exposed  to  the  rays 
1 1  hi-  quartz  plate  being  plai  ed  about  4  cm.  from  the  lamp), 
ferment  it  tun  is  alwn  ed  in  about  10  seconds,  though 

never  m  less  than  .">  seconds.  In  layers  "f  1*7  mm.. 
sterilisation  is  always  effected  in  about  a  minute,  hut  never 
ui  less  than  30  seconds.     White  wine  is,  therefore,  muoh 

idily  sterilised  than  eider,  owing,  it  is  stated,  to 
its  greater  transparency  to  the  rays.    -A.  Sm.u. 

Phosphoric  in  ill  mtera  of  carbohydrates.     I.   Sucrose-phot- 
iii-iit.     Neubcrg   and    Pollak.     Si r    XVII. 

Pate 

o].-    Apparatus  and  materials  for  purifying 
— .     L.   B.  l.illev,   Douglas,   Isle  nf  Man.     Eng.  Pat. 
2514,  Feb.  2,   1909. 

Tut.  apparatus  Is  essentially  a  filter  for  purifying  the  air 

ui  breweries  and  other  plans  where  pure  air  is  required. 

ists  of  a  cylindrical  tower  provided  with  numerous 

transvr'  ited    partitions.     The    latter    arc    only 

I   fi  i    a    pari   ot  their  width  and  arc  so  arranged 

that  the  perforations  are  not   opposite  one  another,   the 

air  being  thus  caused  to  take  a  circuitous  course  through 

the  tower.      Livers  of  cotton  wool  are  placed  between  the 

irtitions,  whilst  the  upper  partitions,  as  well  as  the 

the  tower,  are  coated  with  coal  tar  which  has  been 

ited.     The  air  is  blown  by  means  of  a  fan  into  the 

hottoin    of   the   tower    and    leaves   the   latter  at   the   top. 

led  at  one  side  of  the  tower,  so  that  the 

partition   plates  and  filtering  materials  may  Ik-  renewed. 

— W.  P.  s. 

Firm-  /station,    clarification,    and    drawing    off    apparatus 
If er resting    liqu  ids     >i  nib  r    constant    gas     pressure. 
harmat,    Paris.     Eng.    Pat.    2202,   Jan.   29,    1909. 
Ohder  Int.  Conv..  Feb.  1,  1908. 

3    Pat.  927,944  of  1909;  this  J.,  1909,  901.— T.F.B. 


XIXa  -FOODS. 

Milk  ;   Reactions  due  to  the  colloidal  state  of  unboiled . 

1'.   Bordas  and  Touplain.     Comptes    rend.,   1910.    150, 
341—343. 

Tun  decomposition  of  hydrogen  peroxide  by  unboiled  milk 
is  stated  to  be  a  catalytic  phenomenon  caused  by  the 
colloidal  nature  of  milk.  To  prove  this,  milk  was  heated  at 
85°  C.  until  it  no  longer  gave  any  coloration  with  the  usual 
reagents,  then  it  was  forced  in  a  very  fine  jet,  by  a  pressure 

00  atmospheres,  against  an  agate  plate,  to  reduce 
the  casein  to  such  fineness  that  it  kept  in  suspension  again, 
and  finally  it  was  heated  to  110°  C.  Milk,  thus  treated, 
ile.  .imposed  hydrogen  peroxide  and  gave  a  blue  colour 
with  Storch's  reagent,  which  cannot  be  ascribed  to  peroxi- 
dising  enzymes  in  the  milk.  Oxalate  and  lactate  of  iron 
and  colloidal  clay  (prepared  by  Schloesing's  method)  are 

stated  to  decompose  hydrogen  peroxide  and  to  give  all 
the  colour  reactions  ascribed  to  the  enzymes  of  unboile.l 
milk. — A.  Sbld. 

Egg    albumin  ;    <  m    of    the    products    oj    alkaline 

Irolysis   of   crystallised .     N.    Gupta.     Monatsh. 

num..  1909,  30,  707—771. 

Tiik  three  substances  isolated  by  Skraup  and  Hummel- 
borger  (this  J.,   1909,  436)  from  egg  albumin  by  alkaline   j 


hydrolysis  have  been  again  prepared  bj   the  author  from 

crystallised    material   and    then impared 

with  that  ot  aliiumin,  is  shown  in  the  following  table: 


Ubmnln. 

Protal- 
binic  acid. 

Lysal- 
blnlc  acid. 

Lysalblu- 

i  .ui.  u   

Hydrogen  . . . 
Nitrogen  .... 

62-71 
7-20 

16-30 
1-411 

66-4 

7-2 

14-3 

^•4 

62-9 

7-0 

14-9 

1-2 

46-2 

«-6 

10-3 

11-9 

.1.  C.C: 

Ripening  [of  fruits];    Stimulation  of  prematun  by 

chemical  means.     A.  E.  Vinson.     J.  Amer.  Chem.  s..  . 
L910,  32.  208—212. 

ARTIFICIAL  ripening  of  persimmons,  dates  and  other 
fruits  has  hccii  practiced  for  many  years,  dates  heing 
covered  with  cloths  moistened  With  vinegar  for  this 
purpose,  and  the  authoi  gives  the  results  oi  numerous 
experiments  in  which  the  ripening  effect  on  dates  of  a  largo 
number  of  sul, stances  has  been  observed.  The  dates  were 
subjected  to  atmospheres  containing  volatile  substances 
and  to  actual  contact    with  solutions  of  salts,  acids,  etc. 

From  the  results  obtained  it  is  concluded  that  the  apparent 

stimulation  of  ripening  effected  by  many  of  the  chemicals 
employed  depends  solely  on  the  killing  of  the  protoplasm. 
Ilroadlj  -peaking,  any  substance  which  will  penetrate 
the  cuticle  and  kill  or  stimulate  the  protoplasm,  thereby 
releasing  the  previously  insoluble  intracellular  enzymes 
without  rendi-rinir  them  inactive,  will  bring  about  ripening, 
provided  the  fruits  have  reached  a  certain  necessary  degree 
of  maturity.  The  effect  of  stimulation  by  heat  becomes 
plainly  manifest  only  after  the  lapse  of  several  days, 
whilst  ripening  by  chemicals  is  effected  in  about  12  hours. 
If  dates  are  heated  sufficiently  to  destroy  protoplasm 
(from  fill  to  7;V'<_". )  but  not  enzymes,  the  ripening  phenom- 
ena will  follow  quite  completely,  whilst  at  higlici  tempera- 
tures all  ripening  ceases.  Artificially  ripened  dates  do 
not  sour  so  readily  as  the  fruit  which  h«s  ripened  on  the 
tree,  and  from  this  point  of  view  the  subject  has  con- 
siderable commercial    importance. — W.  P.  S. 

Ferments  occurring  in  honey.     Anringer.     See  XVIT. 

Patents. 

Flour  [from  maize]  for  making  bread  or  the  like  and  process 

for  producing  the  same.     L.  H.  Hit tman,  London.     From 

C.  Hcrendecn,   Chicago.    U.S.A.     Eng.   Pat.    1444.  Jan. 

20,  1909. 

Maize  grains   are   heated   by    means   of   steam   until    the 

starch    cells    burst,    and    are    then    passed    between    cold 

rollers  so  as  to  obtain   a   flaked   product.     The   latter   is 

dried  thoroughly  and  ground.     The  flour  thus  obtained  is 

added   in   varying  proportions   to   wheat   flours,   it    being 

claimed  that  the  bread  made  from  these  mixtures  retains 

its  moisture  and  freshness  longer  than  does  bread  made 

from  plain  wheat  flour. — W.  P.  S. 

Baking  powdt  rs  ;    Manufacture  of  .     O.  W.  Johnson. 

London.     From  Chemisohe  Fabrik  vorm.   Goldenberg, 
Geromont    und    Co.,    Wmkel-on-the-Bbine,    Germany. 
Eng.  Pat.  9682,  April  23.  1909. 
Ammonium    acid    tartrate,  or    anhydrous    Bodium 
tartrate,  or  a  mixture  of  the  two  is  erj  -  the  acid 

ingiedicnt  of  the  baking  powder. — W.  P.  8. 

Caffeine-free  coffee.     R.  Hiibner.  Assignoi  to  F.  Schwyzer, 
New  York.     0.8.   Pat  947.577,  Jan.   25,   1910. 

Coffee  beans  are  spread  out  in  shallow  layers  and  sub- 
jected to  the  action  of  water  at  a  temperature  of  I6*C. 
until  partial  germination  has  taken  place  :  the  beans  are 
then  washed  with  watei  at  a  higher  temperature  so  as 
to  remove  the  greater  portion  of  tho  caffeine  and  the  other 
soluble  constituents. — W.  P.  S; 
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XIXb— WATER    PURIFICATION  ; 
SANITATION. 


Volumetric  method  /or  the 
org.     Z.     physik. 


Carbonic  acid  [in  water,  etc]; 

determination     of    .     A. 

Chem.,  1910,  7C. 

The  author  has  found  that  carbonic  acid  can  be  deter- 
mined simply  ami  rapidly  by  a  reversal  of  Winkler's  will- 
known  method  for  the  determination  of  alkali  hydroxide 
in   presence   of   alkali   carbonate.     The   method   consi 

i.tially    in    decomposing    the    carbonate    with    acid, 
absorbing  the  ess  of  standardised  baryta 

water  containing  barium  chloride,  and  titrating  the 
baryta  with  hydrochloric  acid  in  presence  of 
phenolphthalein.  It  is  advantageous  to  effect  the  absorp- 
tion of  the  carl  The  decomposition 
flask  is  provided  with  a  tap-funnel  and  is  connected  with  a 
glass  bottle  containing  the  solution  of  barium  hydroxide 
and  barium  chloride,  the  bottle  being  in  turn  connected 
with  a  suction  pump.  A  eurrent  of  air  free  from  earbon 
dioxide  is  tirst  drawn  through  the  apparatus,  which  is 
afterwards  evacuated.  Then,  after  closing  the  con- 
tion  with  the  pump,  the  requisite  quantity  of  acid  is 
introduced  into  the  decomposition  flask  containing  the 
carbonate,  and  the  carbon  dioxide  evolved  driven  over 
by  gently  boilint:  the  contents  of  the  flask.  The  tap  on 
the  inlet-tube  of  the  absorption-bottle  is  then  closed, 
the  decomposition  tla-k  i-  disconnected,  and  after  the 
baryta  solution  has  been  allowed  to  stand  until  it  com- 
mences to  clear,  it  is  titrated  with  hydrochloric  acid. 
Detet  ruinations  with  different  samples  of  distilled  water, 
the  baryta  and  barium  chloride  solution  being  added 
directly  to  the  water,  showed  that  this  frequently  contains 
considerable  quantities  of  dissolved  carbon  dioxide. 
The  apphcation  of  the  titration  method  to  the  determina- 
tion of  the  "  free  and  half-bound  carbonic  acid  "  in  water 
is  described.  The  baryta  and  barium  chloride  solutions 
are  added  directly  to  the  water,  and  in  order  to  obtain  a 
sharp  end-point  in  the  subsequent  titration,  a  considerable 
quantity  of  cane  sugar  is  dissolved  in  the  barium  chloride 
solution.  Without  this  precaution  the  precipitated  mag- 
nesium hydroxide  is  soon  converted  into  a  relatively 
inactive  form,  which  reacts  onlj  slowly  with  the  hydro- 
chloric acid  in  the  subsequent  titration.  It  is  also  pointed 
out  that  the  method  in  which  the  water  is  boiled  to  decom- 
pose calcium  and  magnesium  bicarbonates,  and  then  after 
altering,  the  "  permanent  "  hardness  determined,  is 
inaccurate,  since  calcium  and  magnesium  carbonates  are 
appreciably  soluble  in  water.  By  foiling  the  water  with 
calcium  chloride,  however,  the  calcium  carbonate  is  pre- 
cipitated quantitatively,  and  the  magnesium  carbonate 
is  converted  into  calcium  carbonate.  Hence,  by  filtering, 
dissolving  the  precipitate  in  excess  ,,f  hydrochloric  acid. 
boiling  to  expel  carbon  dioxide,  and  then  titrating  the  excess 
of  acid  with  baryta  in  presence  of  phenolphthalein,  the 
"carbonate  hardness"  of  a  water  can  readih  h,  deter- 
mined.— A    9 

Disinfection  by  the  gases  formed   in  the   incomplete   com- 
A.    Trillat.       Comptes    rend..    1910 
150,  33H—341. 

The  author  has  previously  shown  that  the  smoke  of 
ordinary  fuels  and  from  bunting  saccharine  substances 
contains  formaldehyde  in' addition  to  various  polyphenols, 
etc..  and  that  burning  -ugar  can  be  utilised  as'a  simple 
disinfectant  (this  .1..  1904,  744:  190S,  453.  901).  The 
gases  from  burning  straw  are  found  to  contain  more  or 
■\  formaldehyde  in  quantity  varving 
from  200  mgrms.  to  2  grms.  y>er  kilo,  of  straw',  according 
to  the  condition-  observed.  The  best  disinfecting  results 
are  obtained  by  placing  dry  and  damp  lavers  of  straw 
dternatoly.  An  experiment  made  by  burning  18  1 
of  straw  in  a  room  of  J40  cb.  m.  content  (during  which 
the  temperature  of  the  space  rose  to  35°  C).  showed 
tHat  Bacillus  roli  and  the  diphtheria  bacillus  were  des- 
troyed after  contact  with  the  smoke  for  12  hours.  For 
more  resistant  germs,  the  fumigating  must  be  repeated. 
This  is    i  (1   as  a   simpli     mode   of  disinfecting 

Kwero,  tunnels,  stables,  etc. — A.  Sbld. 


Patkht. 

Hater;     Apparatus    lor   tlu     purifiration    of   .     J.    1' 

Lajoic.   Taverny,    France.      b.S.    Pat.    '.Ms. 7  v..    | 
l'.lltl. 

See  Fr.  Pat.  383.266  ol  1907;   this  J.,  1908,  351.— T.  F   B 


XX.     ORGANIC   PRODUCTS;    MEDICINAL 
.  SUBSTANCES  ;    ESSENTIAL  OILS. 

Angostura    alkaloids.     J.    Troger   and    0.    Miiller.     Arch. 
Phann.,  1910,  248,  1—22. 

Bl  treating  the  ethereal  extract  of  Angostura  hark  with 
dilute  acetic  acid,  the  following  alkaloids  wen-  isolated  : — 
cusparine,  galipine,  ami  a  base  melting  at  233°  C.       VI 

i  ill.  real  extract  with  acetic  acid,  it  was 
shaken  out  with  dilute  sulphuric  acid,  when  cuspareine, 
m.  pt.  54° — 55  C,  was  obtained.  Galipine,  which  con- 
tain.- three  methoxyl  groups,  was  oxidised  by  mean-  of 
potassium  bichromate  and  sulphuric  acid.  It  yielded 
veratric  and  anisic  acids,  together  with  small  quantities 
of  an  amine,  and  an  acid  containing  nitrogen,  which 
melted  at  241°— 247°  C.  When  galipine  sulphate  was 
oxidised  in  a  neutral  solution  with  permanganate,  traces 
of  veratric  acid  were  found,  also  an  acid,  t'8H7Mi,. 
melting  at  244° — 246°  C.  and  an  acid  containing  niti 
melting  at  262°— 264°  C.  Galipidine,  when  subjci.,1 
to  oxidation  with  potassium  bichromate  and  sulphuric 
acid,  yielded  two  aromatic  acids,  one  of  which  was  possibly 
veratric  acid,  a  base  melting  at  138° C,  a  liquid  smelling 
like  pyridine,  and  formic  acid. — F.  Shdk. 

Corydalis  mlida  ;    Alkaloids  of  .     G.  Hevl.     Apoth.- 

Z.it..  1910.  25,  36—37. 

0.  Haars  (this  J..  1905,  634)  has  previously  isolated 
bulbocapnine  from  the  herbaceous  portion  of  the  plant. 
The  tubers,  which  do  not  appear  to  have  been  examined 
previously,  are  now  shown  to  contain  protopine  m.  pt. 
207°  C,  also  two  other  alkaloids,  one  melting  at  14;".  C. 
and  the  other  at  132°— 133°  C— J.  0.  B. 

Hordenine.  an    alkaloid    from    barley;    Synthesis   of 

and  (a)-p-hydroxi//ih'  nul:  thi/lainine.      K.  W.  RosenmundE 
Ber.,   1910,  43,  300—313. 

P-Methoxyphenylethylamike  (see  this  J..  1910,  HIS) 
when  methylated  with  the  calculated  quantity  of  methyl 
iodide,  yields  a  mixture  of  primary,  secondary,  tertiary, 
ami  quarternarv  bases,  the  last-named  preponderating. 
If  the  liquid  portion  of  the  reaction-product,  consisting 
of  tin  primary,  secondary  and  tertiary  bases,  be  heated 
with  acetic  anhydride,  the  two  first-named  are  acetj'lated 
and  can  then  be  readily  separated  from  the  tertiary  I 
The  latter,  which  is  the  methyl  ether  of  hordenine.  can  lie 
converted  into  the  alkaloid  by  heating  with  hydriodic 
acid.  The  synthesis  whilst  only  giving  poor  yields  of 
hordenine  itself,  is  very  suitable  for  the  preparation  of 
derivatives  of  hordenine,  especially  hordenine  iodo  mot  by  late, 
which  can  be  obtained  almost  quantitatively  from  p-meth- 
oxyphenylethylamine,  and  should  possess  a  physiological 
action  similar  to  that  of  adrenaline.  Whereas  (^)-p-mcth- 
oxyplicnvlclhylamino.  CH3O.C6H4.CH2.CH2.NH2,  when 
heated  with  hydriodic  acid  is  smoothly  de-methvlated,  ta)-p- 
methoxyphenylethylamine,  CH3O.C6H4.CH(NH,LrH.,. 
yields  a  mixture  of  products,  from  which  however  a 
small  quantity  of  a  crystalline  base,  m.  pt.  120° — 121° C. 
probably  the  la )-/)-hydioxy -compound. was  isolated. — A.  S. 

Alkaloid  in  the  seeds  of  Lunaria  biennis;    Presence  of  an 

.     E.  Hairs.     Bull.  Acad.  roy.  Belg.,  Classe  des  sci., 

1909,  1042—1048.     Chem.  Zcntr.,  1910,  1,  456. 

The  seeds  were  freed  from  fat  by  extraction  with  petroleum 
spirit,  and  then  extracted  with  boiling  alcohol.  From  the 
extract,  about  I  per  cent,  of  a  crystalline  alkaloid  was 
isolated  in  white  needles,  melting  at  about  220"  ( '.  It  is 
almost  insoluble  in  water,  but  easily  soluble  in  acids  and 
in  chloroform. — A    S. 
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note  a ;    Influence  of  culture  on  tht   yield  of  alkaloid* 
— .     .1.  Chevalier.     Comptee    rend.,   1910, 
150.  344     846 

■  ism     plants,   cultivated    commorcially,   ai 

nrcr  in  ai  live  prim  ipli-s  i  ban  thosi  I  wild, 

mill  this  i^  fouiui  to  bo  due  ("  tho  wanl  of  rational  cul 
In  tho  cultivation  of  belladonna,  the  use  ol   phosphatic 
and   potash    manures  added    very    little   to   the   yiel 
alkaloid,  but  nitiogonoui  manuios  and  especially  a  mixture 

and  ordinan   manure  gave  verj  g I  results; 

the  yield  ol   total  alkaloid   increased  from  0-366  gran,   to 
o-i'T'      i  in.  per  Km  grins,  of  dried  leaves.     Similar 

';  were  obtained  with  henbane  and  Datura  Stramonium 
(ti  variety  with  thornless  capsules):  the  former  yielded 
0-286  grm.  oi  total  alkaloid  per  100  gnus,  of  dried  leaves, 
in. I  Willi  0-07(1  0-180  grin.,  iiml  the  latter  gave 
0-200  gnu.  in  place  of  0-100  0-12  i  grm.  The  soila  used 
in  the  experiment*  were  fairly  permeable,  rather  rich  in 
lime  3-22  1-80  per  cent.),  and  contained  0-07  per  cent. 
of  phosphoric  acid. — A.  Sbld. 

Hi/drocyanic  acid  in  Sambucut  nigra.  C.  Kavenna  and 
M.  Tonegutti.  Stay.,  sperim.  agrar.  ital.,  42.  855 — 879. 
(b.in.  Zenrr.,  1910,  1,644—646-. 

The  authors  state  that  the  enzyme  which  decomposes 
the  glucoside,  sambunigrin,  in  the  common  elder,  is  not 
soluble  in  water.  The  hydrooyanic  acid  is  contained 
in  the  plant  in  the  form  of  the  glucoside  an. I  is  present 
in  larger  quantities  than  has  hitherto  been  believed. 
The  portions  richest  in  hydrocyanic  acid  are  the  stalks. 
Be   also  this  J.,  1906,  867,  939,  1123.)—  A.  S. 

em  root  ;    Effect  of  drying  mi  the  composition  of . 

crin.     K.    Hourquelot    and    M 
Bridel     .1.  Thai  in.  linn...  1910,  1.  150—  162. 

i. lieal    purposes,    gentian    root    is   dried   for 

s  or  in  days,  then  put  in  vessels,  when  a  certain  amount 
of  heating  takes  place,  accompanied  by  fermentation. 
The  authors  have  compared  tie  amounts  of  reducing 
sugars  produced  by  the  action  of  emulsin  and  invertase 
On  extracts  of  samples  of  gentian  root  dried  as  above, 
and  of  samples  dried  entirely  in  tie-  air  or  ai  36'  (.'.  They 
tind  that  a  much  lamer  proportion  of  reducing  sugar 
1  From  air-dried  gentian  than  from  the  official 
gentian  powder.  In  order  to  obtain  the  Lest  yield  of 
gcniiopicrin,  air-dried  gentian  root  should  be  used.  Theroot 
can  be  extracted  inaSoxhlel  apparatus  with  ethyl  acetate. 
Or  the  mot  may  be  extracted  with  hoi  alcohol,  the  alcohol 
distilled  off.  and  the  residue  extracted  with  boiling  ethyl 
lie  containing  a  little  water.  A  yield  of  3-5  per  cent. 
was  obtained  in  this  way.  Gentiopicrin  has  [n]rj  = 
F.  s ii i.n. 


Arbutin  and  methylarbulin  :  Charactt  rsof—.  E.  Snurquelot 
and  A.  Fichtenholz.  J.  Pharm.  Chim..  1010.  1.  62—  66, 
mi— 100. 

Arbutin  has  probably  never  been  obtained  pure ;  it 
has  always  been  contaminated  with  methylarbutin. 
When  it  is  hydrolysed,  the  quinol  formed,  as  well  as  the 
dextrose,  exercise  a  reducing  action  on  Folding's  solution. 
The  equivalents  of  copper  precipitated  by  given  weights 
of  quinol  have  now  been  determined,  and  are  found  to 
increase  with  the  concentration  of  the  solution.  Methyl- 
quinol.  the  corresponding  product  of  hydrolysis  of  methyl- 
arbutin does  not  reduce  Fehline's  solution.  Arbutin 
solutions  give,  as  indicated  by  Schiff,  a  fine  blue  colour 
reaction  with  very  dilute  ferric  chloride  reagent.  Methyl- 
arbutin gives  no  colour,  but  its  product  of  hydrolysis. 
methylquinol,  does.  Arbutin  gives  a  tine  blue  tint  with 
Jungmann's  reagent  1 1  grm.  of  sodium  phosphomolybdate 
lived  in  lo  c.c.  of  strone  hydrochloric  acid,  and  20  c.c. 
of  water).  To  a  solution  of  arbutin  6  to  8  drops  of  this 
are  added,  followed  by  the  same  quantity  of  ammonia 
solution.  Methylarbutin  does  not  react  with  this  reagent 
but  methylquinol  does.  When  arbutin  is  submitted 
to  the  action  of  emulsin.  the  liquid,  after  the  second 
day.    becomes    pink,  and    gradually    darker,    until    it    is 


yellowish-brown.    Under  similai  the  product  of 

hydn  methylarbutin     by    emulsin,   prt 

I"      pUre,     w  ill     I.   main 

two  station    liqu  drops  ol   the 

oxydase  ferment   ol    Rutsula  del  the 

i:  i. ni  in  ha    begun  to  chang.     i  i  pink  to  deep  brown 

rod     collar  :  lull  in       ..In'   on 

hour  .   whereat   i  he   mi  I  hj  Is  rl  at  in  si  ill   I"'  only 

greyish-white  to  chamois-coloured  aftet  18  hours.     Eydro- 

..i  inn  hj  Li  i. hi  in  w  itu  emulsin  proci 
rapidly  than  with  arbutin.     Bj  ht    ol 

.  r  precipitt  ol  mixtures 

of   arbutin  ami  methylarbutin  with  tike  observed  0] 
deviations  before  and  after    fermentation    with   emulsin, 
an  approximation  of  the  quantities  of  the  two  gluci 

.i  may  be  calculated.  —  J.  O.  B. 

/-..v.--.  uto it  oils  of  the  Pharmacopoeia.     C.  A.  1  i ill  and  J.  •  . 
I  nincy.  Pharm.  J.,  1910,  84.  177—181. 

Tor,    authors    having    examined    a    numhor    of    essentia] 
oils    during    recent    years,    have    drawn  monograph 
certain  oils  with  a  view    to  their  inclusion  in  the  next 
Pharmacopoeia,     The  authors  consider  that  the  proportion 
of    medicinal     or     oil.. runs     con   in  a.  n:       n     .■  -i-nii.i 
should  be  defined  win  Tin   fi.ll.  nita- 

tive  determinations  arc  proposed:  Cineol  in  cajuput 
and   eucalyptus   oils;     phenols   in   clove,    pimento,   and 

thyme  oils  ;    esters  in  lavender  and  pirn Is  in 

peppermint,  rosemary,  and  santal  oils;  cdtral  in  lemon 
oil;  ally]  isothiocyanate  in  oil  of  mustard.  Cinnamio 
aldehyde  in. aid  be  determined  by  the  neutral  sulphite 
method  in  place  of  the  acid  sulphite  method.  It  is  sug- 
gested that  the  oil  of  Pinna  sibirica  should  be  substituted 
for  that  of  Pinus  pumilio.  The  two  important  point-  t •  • 
be  borne  in  mind  in  drawing  up  a  monograph  are:  (1), 
that  the  oil  should  possess  the  maximum  therapeutic 
value  :    and  (2),  that  normal  and  natural  di  bould 

bo  included.  Monographs  of  oils  from  the  following 
sources  are  given:-  Mill,  anise,  chamomile,  cajuput, 
caraway,  cloves,  cinnamon,  copaiba,  coriander,  cul 
eucalyptus,  juniper,  lavender.  lemon,  peppermint,  spear- 
mint, nutmeg,  pimento,  pine  (from  fresh  leaves  of  / 
sibirica),  rose,  rosemary,  sandal  wood,  and  mustard 
(volatile  oil  of  mustard),  and  rectified  oil  of  turpentine. 
The  inclusion  of  the  following  oils  is  under  the  consideration 
of  the  Genera]  Medical  Council,  and  the  authors'  mono- 
graphs are  given  : — Orange,  gaultheria,  sweet  birch, 
fennel,  and  thyme.  Descriptions  of  proposed  saponifi- 
cation and  acetvlation  processes  are  also  given. — F.  Shdn. 

Sandaluood  ;  Characters  of  essential  oil  of  East  Indian . 

Stafford  Allen  and  Sons.  Ltd.,  Chem.  and  Drugg..  1910. 

76,  293. 
A  TABLE  i-  given  showing  the  physical  characters  of  i 
170  samples  of  sandalwood  oil  distilled  during  the 
two  years  and  nine  months.     The  following  are  the  highest 
and    lowest    figures    thus    recorded: — Sp.    gr.    at    15°  C., 
0-9733  to  0-9799  ;    solubilitv  in  70  per  cent,  alcohol,  at 
J5°  C.  ;   1  :  4  to  1  ;  14  :  aD  =  — 13-32°  to  —20-85°  in  a   100 
mm.    tube. — J.  O.  B. 

Pine-needle  oils  from  Colorado;  Four  — - — .     J.  Swenl 
Midland  Drugg.  and  Pharm.  Rev.,   1909.  43,  (ill-  I 
(hem.   Zentr.,   1910,   1,  441. 
Tut:  oils  were  prepared  by  distilling  the  twigs  with  SU] 
heated  steam,   twice  cohobatine   the   aqueouf    di 
after  neutralising  with  sodium  carbonate,   i  the 

oils  with  hexane.  and  distilling  off  the  solvent  at  a  tempera- 
t  ure  below  80°  C.     The  oils  had  t  he  following  charm 
Pious   Murrayana  (lodge  pole  pine)  oil:    saponification 
value.  61-87,  corresponding  to  about  18  per 
(CioHl7(ii' _H  ,0).     Picca  Engtlmanni  (Engelmann  spruce) 
oil:     distinct   camphor-like   odour,   sp.    gr.   0-8950,   ot= 
-r-l°56'  in  a  50  mm.  tube,  saponification  value.  24-15, 
..responding  to  about  8-5  per  cent,  of  bornx  I 
PintM  edulis  oil  :  sp.  gr.  0-8653.  aD=— 3°37'  in  a  50  mm. 
tube,  saponification  value.   17-66  ding  to  abou; 

6  per  cent,  of  esters  (C1PH1,OCrH,0).     Pinus  flciilis  oil 
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faint    camphor-like    odour,    sp.  gr.    0-8670,    (id=+4°0', 

saponification  value,  43-11.  corresponding  to  about  15 
1  omyl  acetate.     The  watery   portion  of  the 

distillate  from  Picea  Sngeltnanni  contained  a  mixture 
Is  with  5-  rtoms,  whilst  that   from 

■   contained   also   acids  of   higher   molecular 

weight       \   S 

Linalol:    Determination   0/  [and  othtr  alcohols]  in 

la  by  acelylation,     I'.  Jeanoard  and  C.  Satie. 
Amer.   Drugg.,  1910,  56.  42. 

The  determination  of  linalol,  by  the  ordinary  method 
Btylating,  invariably  gives  too  low  results.  The 
following  modification  of  the  method,  diluting  the  oil 
with  xylene,  is  found  *.o  be  more  accurate.  One  part 
oi  the  oil.  one  part  of  acetic  anhydride,  and  five  parts 
of  xylene  are  heated  together  to  boiling.  Th<  acetylated 
product  1-  washed,  four  times  in  succession,  with  sodium 
carbonate  solution.  Two  grins,  of  the  (dry)  acetylated 
oil  arc  then  weighed  off  and  saponified  in  the  usual  manner. 
to  determine  the  acetyl  value,  which  "ill  refer  to  one- 
sixth  part  of  the  amount  weighed.  Oil  of  rosewood 
containing  about  90  per  cent,  of  linalol  gives  from  70  to 
91  per  cent,  by  this  method.  By  the  ordinary  method 
of  direct  acetylation.  not  more  than  45  to  52  per  cent. 
can  be  obtained  from  the  same  oil. — J.  0.  B. 

.    1  titvenU  of .     Teirahi/drosantalene. 

F.   W.   Semmler.     Ber.    1910,   43,  445—448. 

u.kne  was  dissolved  in  methyl  alcohol  and  the 
solution  well  cooled  J  t  was  then  saturated  with  hydrogen 
chloride.  In  this  way  santalene  dihydrochloride, 
Cl5H„Clj,  was  obtained.  '  It  boils  at  140°— 142°  C.  at  0-55 
mm.,  has  the  sp.  gr.  1-070  at  20°  C.  and  nu=  1-4976. 
It  readily  loses  hydrogen  chloride.  When  reduced  with 
sodium  in  alcohol,  a  mixturo-of  hydrocarbons  is  obtained. 
After  treatment  with  ozone  and  distilling  with  steam, 
tctrahydrosantalcne.  C,,H:8,  was  produced.  This  sub- 
stance boils  at  116° — 118°  C.  at  9  mm.,  and  has  the  sp. 
gr.  0-864  at  20°  C,  nD=l-4676,  and  aD=+7°30'  in  a 
100  mm.  tube.     The  hydrocarbon  is  saturated. — F.  Shdk. 

.Y.  to  rt  media.  [Local  anesthetics].  A.  Einhorn,  E. 
L'hlfelder,  K.  Fiedler,  and  C.  Ladisch.  Annalen,  1910, 
371,    125-17H. 

It  has  been  long  known  that  esters  of  benzoic  acid  can 
produce  more  or  less  local  anesthesia.  The  authors 
have  endeavoured  to  produce  derivatives  of  benzoic  acid 
rs  which  are  soluble,  Bterilisahle,  and  free  from  poison- 
ous or  irritating  action.  The  introduction  of  a  sulphonic 
acid  grouping,  or  a  free  carboxyl  grouping,  destroys  the 
anaesthetic  action.  p-Aminobenzoie  acid  diethylamino 
ethyl  ester  innvocaine)can  be  produced  by  several  reactions. 
When  p-riitrobenzoylchloride  acts  upon  ethylenechlor- 
hvdrin.  an  ester  is  formed,  melting  at  56°C.  This  can  be 
reduced  and  allowed  to  act  upon  diethylamine,  with  the 
formation  of  novocaine.  A  number  of  monoacid  salts 
are  described  which  are  readily  soluble  in  water.  The 
monohydrochloride,  m.  pt.  156°  C,  and  tho  mono- 
nitrate, m.  pt.  100° — 101°  C,  both  yield  an  aqueous 
solution  with  a  neutral  reaction.  The  piperidoethyl 
ester  of  p-aminobenzoic  acid  can  be  obtained  by  allowing 
the  chloro-ethyl  ester  of  p-nitrobenzoie  acid  to  act  upon 
pyridine  and  reducing  the  product.  When  pure  it  melts 
at  MH'C.  The  monohydrochloride  dissolves  in  wator 
giving  a  neutral  solution  and  melts  at  213°  C.  A  further 
aerie-  ol  benzoic  acid  esters  are  described  under  tho 
head  of  alkamine  esters  of  p-aminobenzoic  acid.  These 
compounds  are  less  useful  pharmacologically  than  novo- 
caine. In  most  cases  p-nitrobenzoyl  chloride  was  allowed 
to  act  upon  the  hydroxyl  derivative  of  the  base,  and  the 
product  reduced.  The  following  have  been  prepared 
and  are  described.  p-Aminobenzoyldimethylaminoethanol, 
m.  pt.  121°  C.  ;  monohydrochloride,  m.  pt.  185°— 186°  C. 
p-Aminobenzoyldiisopropylaminoethanol,  m.  pt.  48°  C.  ; 
monohydrochloride,  m.  pt.  195°  C.  p-Aminobenzoyldi- 
isobutylaminoethanol,  m.  pt.  84° — 85°  C,  monohydro- 
chloride.    m.      pt.      195° — 196°  C.     p-Aminobenzoyldi- 


isoiimylaminocthanol.  in.  pt.  -44  45°  C.  ;  monohydro- 
chloride. m.  pt.  154°  C.  The  above  hydrochlorides 
dissolve  in  water  forming  a  neutral  solution.  p-Amino- 
beMOyldiethylaminomethylethvlmethylcarbinol  melts  at 
121  C  The  con  esponding  derivative  of  tetrasthyl- 
diaminopropanol  melts  at  50  ('..  and  ils  dihydrochloride 
at  222  ('.  /i-Aminobenzovldipipei-idopropanol  melts  at 
137-5°  C.  and  the  dihydrochloride  at  261°  C.  Di-p- 
aminobenzoyldiethylaminopropanediol  melts  at  132°C., 
and  the  monohydrochloride  at  1S.VC.  Mono-p-amino- 
benzovl|»iperidopro|)ancdiol  melts  at  91°  C.,  and  the 
monohydrochloride    at     206°  C.  Di-p-aminobenzoyl- 

piperidopropanedio]  melts  at  127°C,  and  the  mono- 
hydrochloride at  210-5°C.  Some  derivatives  of  m.p- 
diaminobenzoic  acid  estor  have  been  prepared  and  aro 
described.  When  organic  acids  act  upon  m.p-diamino- 
benzoic  acid  ester,  ^-alkylated  derivatives  of  benz- 
imidazolcat -boxylie  acid  ester  are  produced.  With  chlor- 
acetylchloride,  on  the  other  hand,  the  dichloracetyl 
compounds  arc  obtained.  Dibenzoyl-m.p-diaminobenzoic 
acid  methyl  ester  melts  at  231°  C.  Di-piperido-glycyl- 
m.p. -diaminobenzoic  acid  methyl  ester  melts  at  108°  C. 
m-Amino-p-piporidogbyevl-M-aminobenzoic  acid  ethyl  ester 
melts  at  103°  C.  and  the  hydrochloride  at  204°  C.  The 
monohydrochloride  of  m.p-diaminobenzoic  acid  diethyl- 
aminoethyl  ester  melts  at  163°C,  and  yields  a  neutral 
solution  with  water.  The  p-dimethvlamino  derivative 
corresponding  to  the  latter  gives  a  hydrochloride  melting 
at  164°  C:  and  the  hvdriodide  of  the  mi. p-totramethvl 
derivative  melts  at  109"— 110°C.  (See  also  this  J.,  1908. 
713).— F.  Shdn. 


-4//o-  and  isocinnamic  acids;  Transformations  of — ■ — . 
C  Liebermann  and  H.  TrucksSss.  Ber.,  1910,  43, 
411—414. 

Further  experiments  have  been  made  on  the  crystallisa- 
tion of  alio-  and  isocinnamic  acids  from  light  petroleum 
(this  J„  1910,  111).  The  light  petroleum  used  was  carefully 
rectified,  and  boiled  between  30°  and  40°  C.  The  hot 
solution  of  the  acid  was  transferred  to  a  specially 
constructed  tube,  a  portion  of  the  solvent  boiled  off.  and 
the  tube  sealed.  It  was  then  cooled  in  ice  or  a  freezing 
mixture,  when  crystals  separated.  In  ten  experiments 
allocinnamic  acid  was  dissolved  in  the  fight  petroleum. 
On  opening  the  tubes,  the  crystals  in  two  of  them  were 
found  to  be  allocinnamic  acid,  in  two  others  the  crystals 
appeared  to  be  those  of  the  acid  melting  at  42°  C,  but  on 
filtering  off  they  melted  at  68°  C.  The  crystals  in  the 
remaining  six  all  melted  at  42°  C.  In  four  experiments 
solutions  of  cinnamic  acid  melting  at  58°  C.  were  placed 
in  the  tubes.  Two  of  them  yielded  allocinnamic  acid 
owing  to  "  infection,"  the  remaining  two  gave  the  acid 
melting  at  42°  C.  The  results  point  to  the  pre-existence 
of  the  acid  melting  at  42°  C.  in  light  petroleum  solution, 
and  to  the  fact  that  the  three  acids  are  polymorphous. 

— F.  Shdn. 


Cinnamic    acid    of    storax    and    synthetic    cinnamic    acid  ; 

Difference  between .     C.  N.  Biiber  and  V.  M.  Gold- 

Bchmidt.     Ber.,    1910,   43,   453—462. 

i    According   to   E.    Erlenmeyer   jun.,   synthetic   cinnamic 
acid   produced  by  the   Perkin  reaction  consists  of  equal 
quantities  of  two  components,  the  cinnamic  acid  of  storax. 
and     an     isomeride     described    as    heterocinnamie    acid 
(this  J.,  1909,  959).     The  acid  from  storax  melts  at  134°— 
135°  C,  the  synthetic  acid  at  132°— 133°  C,  and  hetero- 
cinnamie acid  "at  1301— 131°  C.     The  crystals    of   the  acid 
from   storax   are  large   and   well-defined ;     measurements 
were    made    which    agree    with   those  observed  by  Fock 
(Ber..    1906,   39,    1578).      The   crystals   of    the  synthetic 
variety  are  smaller,  and  not  nearly  so  well  defined,  they 
have,  moreover,  a  silky  appearance.     If  a  crystal  of  the 
1    acid   from   storax   is   suspended   in   a   saturated   ethereal 
I    solution   of   the   synthetic    acid,   growth    takes   place   on 
certain  edges  only.     The  authors  have  found  that  these 
I    variations  in  the  properties  of  cinnamic  acid  are  due  to 
I    the  presence  of  about  1  per  cent,  of  an  impurity.     A  large 
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quantity  of  the  ethj  Ii  u  id  n  na  £■  m  tion  ited 

in  ■  vaonuiu.     The  highest  boiling  fractions  on  hydrolysis 
I    in    ii  id   cont  lining    chloi  in  ■.    «  hich   on   an  ilj 
.1    to    lir    inonochlorocinnaniic    acid.     It     was     il 
1  that  when  cinn  imic  acid  from  storax  was  mm  d  with 

at.  ol   cither '  p  t  lilorocinnamic    acid, 

nitrocinnamic    i' ill.   a   product    was  obtained   which 
ill  il  the  synthetic  acid.      I'.  Shdn. 

CUroneUa    oil    in    Ceylon.     Chem.    and     Drug.,    Feb.   26, 
1910.     I'lMM 

Tin:   exports  of  citronella  oil  from   Ceylon   during  1908 
ihowed    hi    increase   of   236,1191b.,    being    1,512,084  lb. 

i  t    1.276,9651b.   in    1908.     The  leading  destinations 
United   Kingdom,  780,0491b.;    the  United  States, 

:i  il.  :  Germany,  172,3021b.  :  Australia,  4.".. 411  lb.  : 
kiul  Franco.  12,201  lb.  The  increa  lit  year  is  attributed 
to  new  producing  districts  opened  up  in  the  South  of 
Ceylon.  Although  this  country  still  figures  as  the  princi- 
pal i  onsumer  of  citronella  oil,  important  quantities  credited 
i  are  destined  fur  shipment  tu  tiermany  ami  the 
IS  A  !,i  London.  The  largely  increased  exports  would 
to  suggest  that,  although  adulteration  is  rampant, 
the  oil  does  not  lose  any  of  its  popularity.  As  the  aduftera-  I 
tion  question  has  become  so  acute,  it  is  now  stated  that 
both  consumers  and  importers  are  seriously  considering 
the  advisability  of  altering  the  terms  of  sale,  and  selling 
only  pure  citronella  oil  guaranteed  to  contain  a  definite 
amount  of  gi  raniol  nd  citronellal.  It  is  woll-known  that 
the  Ceylon  oil  in  drums  is  always  adulterated  down  to 
pass  Schimmel's  test,  but  it  is  stated  that  during  the  ps 
month  or  so  some  Ceylon  shipments  have  proved  of  a 
very  inferior  character,  and  have  failed  to  pass  Schimmel's 
test,  the  consequence  being  that  buyers  have  refused 
tu  accept  delivery  of  such  tenders,  and  in  other  instances 
heavy  allowances  have  boen  made.  These  allowances 
have,  of  course,  called  a  protest  from  Ceylon  shippers, 
whilst  on  this  side  a  movement  is  on  foot  with  a  view- 
to  place  the  citronella. oil  business  on  an  entirely  new  lias's 
as  regards  qualit]  i.e.,  in  future  pure  oil  only  will  be 
1  against  arrival  contracts. 

Netherlands ;'  Import  duties  on  certain  alcoholic  products. 
Board  of  Trade  J.,  Feb.   10,   1910.      (T.R.I 

A  Dutcb  Royal  Decree,  dated  the  13th  January,  fixes  the 

import  duties  on  certain  products  prepared  with  alcohol, 
as  follows  : — 


Substance 


Rate  of  Duty. 


florins,  cents. 

Chloral  hydrate Kilo.  2  00 

Sulphuric  .ther    .,  3  40 

Chloroform   ,,  2  ar> 

Antic  ether    ..  1  90 

Collodion  ..  S  00 

Spiritus  nitri  dutcis    „  2  05 

Ml  other  similar  substances  prepared  from 

or  with  alcohol    ,,  2  25 


Chloroform  :     Electrochemical    preparation    of .         B. 

Waeer.     Chem.-Zeit,   1910.  34.    141  —  142. 

The  methods  which  have  been  proposed  for  the  electrolytic 
iti'ii  of  chloroform  by  the  electrolysis  of  aqueous- 
alcoholic  solutions  of  alkali  chlorides  give  low  yields. 
Somewhat  hotter  results  are  obtained  with  a  calcium 
chloride  solution  (see  this  .)..  1907,  100),  but  the  chlorine 
liberated  at  theanodeis  not  completely  fixed  by  the  calcium 
hydroxide  produced  in.  the  cathode  compartment,  and 
oxidises  the  alcohol  to  aldehyde.  If  calcium  oxide  or 
hydroxide  he  added  to  overcome  this  difficulty,  a  deposit 
ii m  hydroxide  soon  forms  on  the  cathode,  or  on  the 
diaphragm  if  one  be  used,  increasing  the  resist  nee  of  the 
bath,  and  at  times  even  preventing  the  passage  of  current. 
Since  barium  hydroxide  is  more  soluble  than  the  calcium 
compound,  the  author  has  made  experiments  with  it. 
using  as  anode  liquid  a  solution  containing  SO  grins,   of 


ilUsed    bai  ium    hydroxide,    B  i(OH)   sil  ,0,    I 
oi   barium  ohloride,   Bat  I ., .  it  r 
mi- i   .      .'  bode  liquid,  30  co.  of  hydro  hloi  i 
1*10,  contained  in  a  cell  of  poi  num 

eleotrodea  were  used,   with  a  oun  -   porta  and  2 

unpen       The  temperature  ol  the  bath  at  the  beginning 

u  i    .in   C. ;  after  half  an  hour,  alcohol   3 wa      Lowly 

added   to  the  anode  liquid,    md   the  tern] 

i  illy  to  711  i '.  'ric  in  on  ijiiiiitit  y  ol  tin  ali  ohol 
.hied  only  towards  the  end,  I'lc  cathode  liquid 
must  he  periodically  renewed  during  the  1  I 
.'lit  co,  of  alcohol  yielded  0*6  grm.  of  chloroform.  The 
current-density  has  comparativelj  little  influence  on  the 
yii  Id,  the  best  results  being,  however,  obtained  with  about 

4  amperes  per    OKI  sip   cm.   at    the  anode  and    10  amp 

at  the  cathode.  \  current-yield  ol  about  :'•■.  pet  cent. 
was  obtained.  With  acetone  Instead  of  alcohol  lower 
yields  wen.  always  obtained,  whether  the  electrolyte 
oonsisted  of  barium  chloride,  oalcium  chloride,  or  alkali 
chloride  (compare  this  J.,    1904,  021).— A.  s. 

Ether;   Dri/itr/  0/  iirii.it  [•).  v.  Si. -In  ■nro.-k.       \lmnt   h 

'  loan..    1909,   30,   Toll     700. 
Anhydrous  sodium  sulphate  hi-  lately  been  much  rei 
en  nded  for  use  in  drying  moist  ether,  and  the  author  fa .. 
made  a  quantitative  examination  of  its  drying  qua! 
as   compared   with   those  of   anhydrous  calcium   chloride, 
potassium     carbonate,     magnesium     sulphate,     sylvine, 
potassium    chloride,    calcium    sulphate,    and    oarnallite. 
It.  is  found  that  both  calcium  chloride  and  potassium 
bonate  are  good  drying  agents,  and  that    sodium  sulphate 
dries   ether   only    gradually.      When   the   ether  com 
easily     saponitiable     impurities,     sodium     sulphate     may 
advantageously  be  replaced  by  carnallite  or  ma 
sulphate. — J.  ('.  1 '. 

Glass  ;    Influence  of  the  composition  of on  pharma 

ceutical  preparations.     Lesure.     J.   Pharm  ('him..  1910 
1.  66—71,   U9     126. 

For  solutions  of  easily  hydrolysable  Bubstances,  Buch 
as  cocaine  salts,  only  vessels  composed  of  neutral  gla 
should  be  employed  ;  that  is,  such  as  give  no  indication 
of  alkalinity  with  Poulenc's  alizarin  Bulphonate  reagent 
when  heated  with  water  for  20  minutes,  in  an  autoclave 
at  120°  C.  Such  are  the  best  Jena  glass  of  Shott  and 
Genossen,  Apjiert's  Sera \.  and  Elhrenield's  Cologrj 
For  solutions  of  salts  which  form  pre  with   lime, 

such    as    phosphates   and   arsenates,    only    non-calcareous 
glass   must   be  used.     The    makes   above   mentioned,   and 
that  of  Legras,  are  types  of  these.     They  have  B    base  of 
alumina,    zinc,    and    magnesia.     For    more    stable    Baits, 
such   as  sodium   caccdylate,    methyl-arsinate,   strychnine 
salts,  and  mercurials,  glass  which  does  not  exceed  a 
degree  of  alkalinity   may  be  used.      This,  however,    must 
not    exceed   the  equivalent   of  ■<  CO.   of    .V    Hhi  ol   sodium 
hydroxide  solution  for  every    100  ex.   of  capacity,   after 
exposure  for  30  minutes  in  an  autoclave   at   120    •'.     For 
mentions   of  iodides,   chlorides,     md    bromides,      II 
containing   lead    must    be   avoided,      in   vessels   madi 
neutral  glasses,  suoh  as  those  nn  ntioned  above,  nearly  all 
medicinal  1  hemioals  can   be  stei 

autoclave  at    120'  C,  without  undergoing  den  mposition. 

.1    0.  B. 

lehthyol  from  Italian   schists.      Morino-Zuco  and   Tonolli. 
Sa   II.b. 

Fractionating  device.     Halm.     Set  X  X 1 1 1. 

Patents. 

Compound  for  use  in  n 

Altrincham.     Eng.  Pat  til  14.  March  15,   ■ 
A  COMPOUND  which  is  said  to  destroy  all  harmful  •_' 
in  the  system,  without  affecting  harmles  life, 

is  prepared  by  mixini  1,u'»  sulpho 

sucrose,  maltose,  and  lactose,  with  01  without  application 
of  heat.— T.  B.  B. 
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r»  0/  diglycollic  acid  and  preparation  of  same.  L.  Achi 
V  umheim.  Assignor  to  C.  F.  Boehringer  nnd  Sohne, 
Mannheim  Wald'hof.  Germany.  U.S.  Pal  948,084, Feb.  1, 
1910. 

i     estere    oi    diglycollic    acid.    (BO.CO.CH,),0,    are 
obtained  by  tin-  action  of  a  dihalogen  derivative  oi  d 
collie  ai  i,l  cm  a  phenyl  compound  (phenol)  in  presence 

of  a  substance  which  will  ibine  with  the  halogen  acid 

liberated  :  the  mixture  is  cooled  during  the  reaction. 
The  new  esters  are  sparingly  soluble  in  water  and  dilute 
acids,  and  are  saponified  when  heated  with  aqueous 
alkali   solutions.— T.  F.  B. 

1-p-DiaUcykminopht  nyl-2-aUyl-2-oxt/mt  thyl-o-pyrazolmu  s  : 

Promt  for  preparing  .     Farbwerke  vorm.  Mi 

Lucius,  and  Briining.     Ger.  Pats.  217,557  and  217,658, 
April  28,  1!"'!'. 

(1).  l-p-AmNOPHlKTL-2-alkyl-3-oxymethyl-5-pyrazolonee 
can  be  converted  into  the  l-//-dialkylamino  derivatives 
i  uther  by  treatment  with  chloroacetic  acid  to  introduce 
two  acetic  aoid  residue?  into  the  amtno-group.  and  then 
eliminating  carbon  dioxide  from  these  by  heating:  or  by 
treating  with  hydrocyanic  acid  and  formaldehyde  to 
form  the  cyanomethyl  derivative,  then  introducing  one 
acetyl  group  by  means  of  chloroacetic  acid,  and  finally 
3a]  onifying.  (2).  l-p-Aminophenyl-2.4-dialkyl-3-oxy- 
methyl-S-pyracolonee  are  converted  into  the  corresponding 
1-p-dialkylamino  compounds  by  methylation.  In  the 
4-position.  the  alky]  group  may  be  replaced  by  hydrogen 
or  other  Bubstituents.  (See  also  Eng.  Pat,  4128  of  1909  : 
,  this  J„  1909,  854.)— T.  F.  B. 

Bttula    alba;     Process   for    preparing    compound*    easily 

solublt   in  water  front  the  leaves  of .     G.  R.  Grasser 

and  K.  Purkert,     Ger.  Pat.  217,559.  Nov.  27,  1907. 

Birch  leaves  are  extracted  with  alcohol,  the  alcoholic 
extract  is  heated  with  alkali  hydroxide,  the  solution  is 
saturated  with  dry  carbon  dioxide,  and  decomposed  by 
water:  the  insoluble  substance  precipitated  is  filtered 
off.  the  filtrate  is  Concentrated  and  precipitated  by  means 
of  dilute  mineral  acids,  and  the  two  acids.  C'^HyoO,  and 
'ss^S'j'-'j  (reainotannol),  filtered  off  and  separated  by 
conversion  into  their  tri-  and  di-alkali  salts  respectively 
by  means  of  alcoholic  alkali  hydroxide  solution.  The 
acid.  ':.HT<Ji  >-.  or  Cdl,  tcc.H  ,,n  rnOH),.  is 
obtained  in  the  form  of  its  tri-alkali  salt,  and  can  be 
employed  as  a  diuretic— T.  F.  B. 


Beta-methyltetramethylenediamine ;    Manufacture   of  

P.    A.    Newton,    London.     From    Farbenfabr.    vorm. 

F.    Baver    und    Co..    Elhcrfcld.    (Jermanv.      Eng.    Pat. 
I2,20r,.  May  24.  1909. 

Skf.  Got.  Pat.  216,808  of  1908  ;  this  J.,  1910,  234.— T.  F.  B. 

Medicaments    [containing    yui  acid    and    iron]; 

■    "I    /"■■  i  — -     A.    Meyer,    Mfilhausen', 

Germany.     U.S.   Pat,  948,930,   Feb.  s.  1910. 

See  Fr.  Pat. 404,938 of  1909  ;   this  J.,  1010.  234.— T.  F.  B. 


XXI.-  PHOTOGRAPHIC       MATERIALS       AND 
PROCESSES. 

Photographic  action  of  a  rharred  xmod  surface  and  of  some 
liquids.  T>.  Isitani.  PhyBik.  Z.  its..  ]<(,<,_  jo,  1003— 
1005.     Chem.  Zentr..  !!)](».  1,  r.W. 

Whit-st  wood  at  the  ordinary  temperature  produces 
BCarcely  any  effect  on  a  photographic  plate  in  seven  days, 
charred  wood  in  the  same  period  gives  a  very  distinct 
image.     It  is  best  to  1  er  of  air  of  a  few  tenths  of  a 

millimetre  between  tin-  wood  and  the  plate.  The  powder 
scraped  off  the  charred  surface  of  the  wood  is  active,  but 


ordinary  wood  charcoal  is  inactive.  The  active  subst 
appears  to  be  in  the  intermediate  layer  between  char  and 
wood.  The  action  is  exercised  through  paper,  but  not 
through  glass  and  metal  foil  :  it  is  augmented  by  a  thin 
i  of  aluminium  powder.  If  water  or  alcohol  be  plact  d 
on  the  active  charred  surface,  the  effect  is  no  loi 
produced.  The  action  is  increased  by  glycerin  and 
ammonia,  and  diminished  bv  potassium  hydroxide  solution, 

A    - 

Pate>  ts. 

s        '    ed    paper.     H.    Caster,    Diiren,    Germany.     Eng. 
Pat.  883,  Jan.   13,  1909. 

PUBE,  Bensitised  paper  is  reinforced  by  a  fabric,  and  raw 
paper  is  applied  to  the  back  of  the  fabric  in  such  a  manner 
that  the  binding  medium  will  pass  through  the  |  i 
of  the.  paper  and  form  a  surface  suitable  for  receiving 
writing  or  printing.  (Reference  is  directed  in  pursuance 
of  Sect.  7.  Sub. -sci  1.  4.  nf  the  Patents  and  Designs  jot, 
1907.  to  Eng.  Pat.  2057 1  •  1906,  this  J..  1906,  867.)— T.F.B. 


Chemical    substances    used    in    photography;     Preparation 
and  pocketing  of .     T.  O.  Kent,  and  Oppenheimer, 

Son.  and  Co.,  Ltd..  London.     Eng.  Pat.  iiti."i2,  March  lit, 
L! 

The  various  components  of  photographic  solutions  are 
compressed  into  tablets,  the  substances  which  react  together 
being  separated  from  one  another  by  layers  of  inert 
material  ;  for  example,  in  preparing  developing  tablets, 
the  organic  reducing  agent  may  be  separated  from  the 
alkali  by  means  of  a  layer  of  sodium  sulphite. — T.  F.  B. 

Photographic  emulsion.':.     W.  J.   Wilson,  Watford.     Eng. 
Pat.   10,284,  April  30,   1909. 

It  is  stated  that  improved  results  are  obtained  by  adding 
a  soluble  tungstate  or  molybdate  or  both,  to  emulsions 
containing  silver  phosphate.  In  an  example,  the  following 
proportions  of  constituents  of  the  emulsion  are  given  :  — 
Gelatin,  60  grins.  ;  sodium  phosphate,  17-5  t'rnis.  ;  citric 
acid.  1-5  trims.  :  silver  nitrate,  25  grms.  :  sodium  tungstate 
7  grms.— T.  F.  B. 


XXII.     EXPLOSIVES  ;    MATCHES. 

Nitroglycerin  explosins    factories;    Special   rules   for    the 

prt  vi  ntion   of  accidents   in    .       Chem.   Ind..  1909, 

32.  797—805. 

The  German  Imperial  Insurance  Office  gave  its  consent 
on  November  :i.  1909,  to  the  special  rules  relating  to  nitro- 
glycerin factories  which  had  been  drafted  by  the  German 
Industrial  Association.  These  rules  become  operatixe 
on  .May.  1.  1910.  In  the  main  these  regulations  are  very 
similar  to  those  in  force  in  Great  Britain.  The  following 
points  of  difference  may  be  noted.  Protecting  mounds 
have  to  be  1  m.  wide  on  top  and  1  m.  higher  than  the 
eaves  of  the  building,  and  there  must  be  a  distance  of  1  m. 
between  the  base  of  the  mound  and  the  base  of  the  building. 
Tunnels  in  mounds  are  to  be  constructed  of  brick  or 
concrete,  and  shelters  against  falling  debris  must  be  pro- 
vided outside  each  mound.  All  windows  must  either  be 
glazed  with  wire  netting  glass,  or  a  fine  wire  mesh,  or 
perforated  metal  sheet  placed  against  them  to  prevent 
broken  glass  falling  into  the  building.  The  walls  and 
floors  of  magazines  must  be  of  concrete,  and  the  outside 
door  of  the  double  doors  must  be  of  oak,  5  cm.  thick. 
Nitrators  and  separators,  in  the  nitroglycerin  buildings, 
must  be  provided  with  reserve  agitating  apparatus  con- 
sisting of  cylinders  of  compressed  nitrogen  or  carton 
dioxide.  The  temperature  of  nitration  must  not  by 
allowed  to  rise  above  30°  C.     The  drowning  tanks  mus"t 


vol.  xxix., 


i ,   wii    i  splosi\  es   m  \n  ii i> 


rmitniM  mi  amount  ol  water  at  least  5  times  thai  "f  the 
deal!    with,  and   must    !"■   provided 
wiili  water  inlet  at   the  bottom,  ah  and 

.in   overflow.     In    the   ovonl    of   drowning   a   charge,   an 
m       w  hen    danger    buildings    have 
in   be  In    from  outside  bj    oil,  onlj    raj*    oil    i     allowed 
in  be  used.     All  radi  I  heating  pipes  in  build 

must    be  bo   painted   that   dust   deposited  on   them 
be   readilj    det<    ted      I  liimnoya   under  20   no.   in   height 
must  bo  provided  with  Bpark  oatohcrs.     Thi   temperature 
of   waste   acids,   containing   nitroglycerin     must    not 
belon  In   C.   and  ill  aoid  must  bo  denitrated  the  same  day 
as  it  i  ollodion  cotton 

maj  be  dried  at  temperatun  -  up  to  60  C.and  it  may  only  be 
transported  in  Boft  leather  bags  oi  boxt     ol  dark  oolouxed 

* i.  without  any  naili  or  met  'I  fitting    oi  any 

kind.     Within  a  distance  ol  3  m.  from  an]  danger  building, 

where  work  is  being  carried  on,  not   a than   10  work- 

people  may  be  employed  in  repairs  or  other  work.     During 

it  thunderstorm  the  olectric  wiring  ol  each  danger  Imilding 

hi"    in    be    disconnected    from   the    main   circuit.      The 

buildings  for  nitroglycerin  and  explosives  must  be  grouped 

ther.     The  following  table  gives  the  maximum  amount 

ixplosives    allowed    in    the    various    buildings,    their 

minimum  distanoe  from  each   other,  and   the  maximum 

iiuihIht  of  workpt  iple  allowed  in  each  Imilding.  exclusive 

ervice  waiters. 


Shalt-duet  and  i  burn,     MoLaren   and 

Clai  ee  D 


l'\    BST  . 

II     l.l  Keyne,  I  lornwall.     i 

Pat   18,551,    dug.    II,   1903 

Km  i  sing 

i  ium  nitrate,  triniti  inrj  alumirj 

powder.     The   amount    of  trinil 

[ess  than  20  per  oent.,  n  n   more  than  38  pei  cent.,  ol  thi 
weight  "i  bai  ium  nit  rate  j  >>  nium 

ii  mid  uot  l«-  more  than  20  per  cent,  oi  the  total.     \\  I 
the  explosive  m  on  of  v  atei .  the 

trinitrotoluene  i    parti     i   placed  bj  dinitrotoluene,  and  b 
ol    v\.i\    is    add  d,    together    with    some 
potac  ium  chlorate  to  counteract  the    li  pn  duced 

bj   the  wax.     A.  S. 

i.  Uikolajczak,  tCastrop,  Gei  many,  \  i  mot 
to  F,  Schniewind,  New  York,  t  8  Pat,  946,790,  F  i  8, 
1910. 

Ski;  Ft.  Pat  341,911  "I  1904  ;   this  J.,  1904,  911.      1'.  V.  I'. 
Purification  of  trinUrotolueni       Eng.  Pat  18,281.     So   III. 


I'.'iii.ini  ■ 


Distance  trom 

centres  of  buildings 

1111'  ti 


Maximum  quantity 
ni  explosives 
(kll  i 


Numb 
workpeople 


1.  Nitrating  bouse   

2.  Separating  house   

!i  and  Biter  house    

4.  Nitroglycerin  magazine  

I,   Liter-separator,  wash  water  house  and  denftrator 

a.  Mixing  house  for  Ueselguhr-dynamite    

7.  Incorporating  houses  for  explosives  containing  over  ES  pel  cent 

of  nitroglyrrrin   (horzontal  shaft  in  mixer)  

8.  Do.  do.  do.         (Vertical  shaft  in  mixer) 

9.  Incorporating  house  for  i-xplnsives  containing  4  to  5  j 

oi  nitroglycerin   

10.  Expense  magazines    


25 


50 


2000 


The  same  as 


nitrating  house. 


25 


1200 


50 


KM  III 


Several  groups  may 
use  one. 


No  accumulation   ol 

explosive  allowed. 


40 


50 


2000 


25 


1200 


50 


600 


40 


2000 


11.  Cartridge  huts  for  high  percentage  nitroglycerin  explos 


12.  Cartridge  huts  fur  low  percentage  nitroglycerin  explosives  . 


12 


50 


-Jim 


[3,   Packing  It 


.in 


\    a  cumulation  "i 
expl  ■ 


n        From 

t-arh  1  B 


15 

40 

5000 



40 

150 

SO, 

45 

2 

W.  M.  I). 


300 
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XXIII.     ANALYTICAL  PROCESSES. 


F  noting  devict  :  A  new .     A.  Halm.     Ber.,  1910, 

43.  419-  423. 

The  principle  of  the  apparatus  consists  in  passing  the 
vapours  from  the  liquid  being  distilled  through  a  space 
kepi  at  a  constant  temperature  equal  to,  or  preferably 

2°— 3  below,  that  of  the 
lower-boiling  constituent 
of  the  liquid.  The 
device  is  shown  in  the 
figure.  The  annular 
space  i  etwi  i  n  a  and  6, 
which  is  very  narrow 
I  1  5  mm.)  is  kept  at 
the  desired  temperature 
by  placing  a  liquid  of 
ble  boiling  point  in 
b.  The  vapours  from  /< 
are  condensed  by  the 
condenser,  g.  The  space, 
A,  communicates  through 
fc,  either  with  the 
atmosphere  or  with  a 
pump.  The  vapours 
from  the  distillation  flask 
rise  through  i.  into  the 
annular  space  between  a 
and  b :  the  higher- 
boiling  constituent  is 
condensed,  whilst  the 
lower-boiling  constituent 
gradually  passes  over 
through  c  to  the  con- 
denser. It  is  stated  that 
using  in  b  either  a 
mixture  of  methyl  alcohol 
and  water  boiling  at  76°  C. 
at  atmospheric  pressure, 
or  pure  water  under 
diminished  pressure,  96 
per  cent,  alcohol  can  be 
obtain,  d  directly  and  quantitatively  from  alcohol  of  45 
per  cent,  strength.  Gocd  separations  have  also  been 
obtained  in  the  eases  of  mixtures  of  ether  and  alcohol. 
methyl  and  ethyl  alcohols,  and  methylethyl  ketone 
(b.  pt.  81°  C.)  and  diacetyl  (b.  pt  n7    C.).—  \  S 


Zinc  and  lead  ;  .Yen-  volumetric  methods  of  determining 

E.  Rnpp.     (hem.-Zeit..   1910,  34,   121. 

The  author  has  investigate  the  application  of  potassium 
nide  in  the  volumetric  determination  of  lead  and  zinc. 
The  estimation  of  zinc  is  similar  to  that  of  silver  by  Liebig's 
method,  and  depends  on  the  formation  of  the  soluble 
double  cyanide  K,Zn(CN)4,  which  is  decomposed 
immediately  by  excess  of  zinc  ions,  producing  insoluble 
zinc  cyanide:  K,Zn(CN)4+2n--=2Zn(CN),-r-1K-.  The 
end  point  is  rendered  much  more  definite  by  the 
presence  of  a  small  quantity  of  any  ammonium  salt  (except 
the  acetate).  10  or  20  e.c.  oi  N/2  potassium  cyanide  are 
titrated  with  a  02—0  8  per  cent,  solution  of  the  zinc  salt 
(free  from  acid)  till  a  permanent  cloudiness  remains  after 
shaking.  1  c.o.  of  X  J  potassium  cyanide  =  O'O08171  grm. 
of  zin''.  Lead  cyanide  is  not  soluble  in  excess  of  alkali 
cyanide,  but  it  is  readily  soluble  in  acids.  On  adding 
excess  of  potassium  cyanide  to  a  lead  solution,  and  filtering, 
the  excess  of  potassium  cyanide  can  be  titrated  with 
hydrochloric  acid  and  methyl  orange.  20  or  25  c.c.  of  N  2 
alkali  cyanide  are  treated  with  a  known  volume  of  lead 
Ball  solution  (free  from  acid)  in  a  100  c.c.  flask.  After 
mating  np  to  the  mark,  allowing  to  tand 
and  tillering,  the  cyanide  is  titrated  in  CO  or  75  c.c.  of  the 
filtrate  by  means  of  X/4  or  A/2  acid.  The  cyanide  sol  ui 
are  standardised  by  pure  salts  of  lead  or  zinc,  though  the 
I"1"  may  be  standardised  simply  by  hydrochloric 

neid   with   methyl   orange. — W.  H.  P. 


Osmium,  its  analytical  determination,  its  orides,  and  its 
chlorides.  O.  Ruff  and  F.  Bornemann.  Z.  anorg.  Chein., 
1910,  65,  429—456. 

The  general  gravimetric  method  of  estimating  osmium 
is  by  reduction  in  a  current  of  hydrogen,  with  a  hot  copper 
spiral  to  prevent  the  carrying  over  of  osmium  tetro.udc. 
This  method  is  not  applicable  to  some  of  the  osmium 
hahdee,  and  it  is  not  very  convenient  for  solutions.  The 
method  of  l'aal  and  Ambergcr  (Ber.,  1907,  40,  1378)  is 
then  applied.  This  depends  on  reduction  of  the  osmium 
compound  by  means  of  alcohol,  formaldehyde  or  hydrazine 
to  insoluble  osmium  dioxide.  The  precipitate  thus 
obtained  is  always  partly  colloidal  and  passes  readily 
through  the  filter.  This  difficulty  can  be  avoided  by 
producing  in  the  filtrate  a  barium  sulphate  precipitate, 
which  carries  down  the  colloidal  suspended  oxide.  It  is 
found  however  that  if  the  original  solution  is  made 
exactly  neutral  after  precipitation,  and  warmed  for  some 
time  on  the  water-bath  before  filtering,  the  osmium 
dioxide  is  completely  precipitated,  and  can  be  easily 
filtered  off  and  weighed,  after  careful  drying  in  a  current 
of  carbon  dioxide.  The  volumetric  method  of  Klobbie 
(Chem.  Centr.,  1898,  11,  65)  is  applied  to  solutions  of 
osmium  tetroxide  which  is  distilled  from  a  mixture  of  the 
original  substance  with  sulphuric  and  chromic  acids  in  a 
current  of  oxygen.  The  osmium  tetroxide  is  absorbed 
in  alkali,  carefully  neutralised  in  the  cold,  treated  with 
excess  of  potassium  iodide,  and  titrated  with  thiosulphate, 
using  starch  as  an  outside  indicator.  The  colour  of  the 
osmium  solution  being  very  dark,  the  end  point  is  not 
very  sharp.  One  molecule  of  osmium  tetroxide  liberates 
four  atoms  of  iodine.  Another  volumetric  method 
consists  in  oxidising  the  original  substance  to  osmium 
tot  i  oxide  by  means  of  potassium  permanganate  in  sulphuric 
acid  or  40  per  cent,  hydrofluoric  acid  solution.  The 
permanganate  method  however  is  chiefly  useful  as 
affording  evidence  of  the  state  of  oxidation  of  a  previously- 
determined   percentage  of  osmium. — W.  H.  P. 

Products  of  the  action  of  nitric  acid  on  flavanthrene,  and 
remarks  on  th  elementary  analysis  of  substances  rick 
in  cmbon  and  combiistibl  with  difficulty.  HoMermann 
and  Scholl.     See  IV. 

Methods  of  analysis  of  potash  salts.     Roemer.     See  VII. 

Behaviour  of  slightly  sohible  calcium  salts  towards  aqueous 
solutions  of  ammonium  salts,  especially  of  tri-amvwnium 
citrate.     Rindell.     See'VII. 

Metallic  titanium.     Weiss  and  Kaiser.     See  X. 

Determining  gold  and  silver  in  the  dry  way.     Grand.     See  X. 

Analysis  of  oil  in  egg-yolk  by  means  of  different  solvents 
Gordon  Parker  and  Paul.     See  XV. 

Volumetric    determination    of    carbonic    acid.     Vesterberg. 
See  XIXb. 

I)i termination  of  linalol  [and  other  alcohols]  in  essential 
oils   by   aceiylation.     Jeancard   and   Satie.     See   XX. 


Patents. 

Calorimeter.     S.  W.  Parr,  Urbana,  111.     U.S.  Pat.  947,418, 
•Tan.  25,   1910. 

The  apparatus  consists  of  a  pair  of  vessels  which  are 
connected  with  a  reservoir  containing  a  liquid,  means 
being  provided  for  insuring  that  the  two  vessels  shall 
receive  the  same  volume  of  liquid.  A  burner  is  fitted 
to  each  vessel  and  the  change  of  temperature  of  the 
liquid  in  the  vessels  is  ascertained  by  thermometers  fitted 
in  the  same.  The  heating  vessels  have  similar  diameters, 
and  means  are  provided  so  that  one  vessel  may  be  adjusted 
relatively  to  the  other  to  compensate  for  variation  in  size. 

--W.  P.  S. 
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Optical  pyrometer  for  measuring  tin  lemptraturt  o/  distant 
bodies,  such  at  that  o)  tht  tiara.     C.    Fery.     IV    Pal 
106,206,  Julj    1'.'.  1009. 

Xhi  appai  leecope  in  «  hioh  »  mirror 

i-  ii-  .     .  .    ;    tin-  light   proi 

-  rut  objei  t  is  ol   prved  through  I  he  centrt 
hi  the  mirror,  t hie  i  oi tion  not  being  om- 

pored  »tth  a  portion  oi  the  spoctrum  oi  tin-  light  from  a 
lamp,     'rin'  light  from  this  lamp  passes  through 
■  prism  and  a  It  I  in  a  tube  at  right  anglt  -  to  the 

ope,  90  tli. 'i   a  portion  oi  the  spectrum  is  received 
on  the  mirror.     The  inten  Light  coming  from 

the  lamp  is  regulated  bj  a  shutter,  and  any  desired  portions 
of  the  -|mi  ii  urn  nil-  thrown  and  re-combined  on  the  mirror 
by  in. .in-  oi  a  movable  Bhutto  and  lens,  bo  that  the  tint 
nt  the  light  proceeding  from  the  incandescent  objeoi 
under  examination  maj  be  matched.     Yf.  P.  S, 

Calorific  value  "/  solid  fuel;    Method  oj  and  apparatus  /or 
I  tin  M.  Mehler,  Aachen,  and  G.  Loh- 

maun,  Gross-Lichtorfelde,  Germany.   Eng.  Pat.    12,662, 
»8     [909 

IV   Pat  403,413  of  1900  ;  this  J.,  1910,  II.     T.  F.  B. 


Trade  Report. 

Qtrman  chemical    industry  in   lin.i.     Hoard   oi  Trade  •!.. 
Feb.  3,  1910.     [T.  R.] 

I'u K  "  Frankfurter  Zritung  "  of  8th  January  states  thai  the 
German  chemical  industry  in  1909  showed  on  the  whole 
an  unmistakable  improvement  as  compared  with  the 
previous  •  B     iness  with  the  United  States,   British 

India.  Japan,  and  European  and  Asiatic  Turkey  was  brisker, 
and  although  exports  to  these  countries  were  not  so  great 
as  in  the  years  preceding  the  depre  sion,  there  was  a  distinct 
advanoe  as  against  1907  and  LOOS;  trade  with  China 
remained  poor.  The  chemical  industry,  and  especially 
the  aniline  dye  branch,  suffered  greatly  from  the  American 

-.  but  appears  now  to  be  improving  :  it  has.  however, 
been  injured  by  the  tariff  changes  that  have  recently  bi  en 
made  in  several  countries.  The  trade  with  the  United 
Kingdom     increased     considerably.      The     prices    of    raw 

•rials  for  many  chemical  products  rose  very 
considerably  in  1909,  while  the  prices  of  the  finished 
products  did  not  keep  pace  with  them.  The  export 
tar  dyes  and  of  explosives  decreased  greatly,  but  business 
was  comparatively  good  in  glycerin,  with  higher  prices, 
and  in  medicinal  preparations.  As  regards  aniline  dyes 
and  dyeing  material-,  the  demand  for  fast  colours  was 
greater  m  1909  than  in  the  previous  year.  The  price  of 
sulphur  black  was  raised  some  10  to  15  per  cent,  by  an 
iiient  arrived  at  between  manufacturers  of  the  article 
in  February,  1909,  but  even  now  the  margin  of  prolit  is 
narrow. 


Books    Received. 

The  Industrial  Laboratory/.  Published  by  the  Indus- 
trial Laboratory  in  the  Department  oi  Agriculture  and 
Commerce  of  the  Japanese  Imperial  Government 

This  book  describes  the  history,  organisation,  .md  equip- 
ment of  the  Japanese  Industrial  Laboratory,  and  also 
n  appendix  consisting  of  the  following  papers 
contributed  to  the  College  of  Engineering,  Tokyo  Imperial 
University  :  -"  Japanese  lacquer."  by  K.  iliyama  (this 
J.,  190S,  4.~>n).  "  1  hyine  of  Japanese  lacquer  at  a  high 
temperature.''  by  K.  Miyama  (this  J..  1909.  31S).  "  A 
new  unsaturated  fatty  acid  in  Japanese  sardine  oil,"  by 
M.  Tsujimoto  (this  J.,  1906,  818).  "Occurrence  of 
clupanodonic  acid  in  herring  and  whale  oils.''  by  M.  Tsuji- 
moto  (this  J.,  1906,  819).     "  The  composition  of  ckry 


oil,    bj  U    i   ujimoto  (this  J.,  11 

bli    oils,"  bj    ML  Tsuj  f.,  190 

Occurreno   ol  olupani  donii    u  id  in  dab  and  green  t  til  tie 
by  M.  Tsujimoto  (thii  J.,   1909    Slfl  Chi 

ol  the  i  dours  ol  oil    and  fats,  est  timal 

i  J,,  1909, 

substancee  di  pot  ited  from  the  mixed  I 
animal  oils  on  •  f  M.  Tsujimo  ,     i 

I 

bj  M  Tsujimoto  (this  3  .  1909,  317). 

Hull,  lull .     Vol.    Vll.     No.    4. 

Pi  10     Is. 

Tuts  i  sue  ol  the  Bulletin  oont  tin    I  Lie  i     tilt     ol  Lw  -   i  i 

gat'ons  in  connection  with  the    Lfri  oil  industry 

page   00),  m    reci  at  i  i    the 

Seychelles,  and  on  tht    occurrence,  preparation  and  uses 

of   vanadium  :    ft!  0   I II    ;         !  onal  congress 

of    tropical    agriculture    and    col !     I.    elopm  at    to    bo 

held  at   Brussels  in  May   next,  on  tragi  tab!  irom 

\1.  si  0   i  see  page  00),  &c. 

Tta  iin ii:     i.i      ANALYSE     CHUilQUES      uks     Ht    . 

Graissrs   ii  CrRBS.     Parle  Dr.  J.   Lewkowitsoh,  M.A. 

Tr  id  uit  du  manuscrit  specialement    1 1  d in 

edition  par  l'Auteur,  par  Emile  Bontoux  Dome  III. 
II.  Ihmiit  it  E.  I'mat.  Editeurs,  19,  Quai  di  Grands- 
Augustine.  Paris.  11110.  Price  17  fr.  50.  Hoards. 
19  tr.     Complete  work  (3  vols.)  paper,  65  fr.     Rds.  69  fr. 

Tuts  volume  III.  completes  the  French  edition.  It  not 
only  represents  an  entirely  nev.  fcran  lation  oi  voL  111.  of 
the  'lib   English  edition  which  appeared  in  the  spring  of 

1909  i tins  J..   1909,  494      196),   but   it   bat  also  been 

brought  fully  up  to  date  by  the  incorporation  of  work 
published  between  thai  date  and  this.  It  has  also  been 
further  completed  by  the  inclusion  of  numerous  statistics 
esp  n  illy  relating  to  France,  which  have  been  added  by 
the  translator.  The  text  compleii  -  I'.Hii  pages  of  sub] 
matter  for  the  entire  work,  with  92  illustrations,  this 
present  volume  containing  ol'-  pages,  64  ot  which  relate 
to  matter  in  the  appendix.     The  work  concludes  with  a 

0] I-    index   of  subji  '  tS. 

Paper  Technology.     \n  Elementary   Manoaj  "%  the 
\l  sm  lAcTinK.   Physical   Qualities,   and  Cm 
i  ',,\si  ri  i  i  s  i    'i   Paper  and  of  Papbrmakinq  I 
By  II.  W.  SindaU  |  technical  advisor  to  the  Government 
of  India,  \. .  1 1  hi-.  ( irithnand  Co.,  Limited,  Exeter  Street, 

,1.    London.     1910.     Price   P_!s.   6d.    net 
Edition,     fievised. 

Si  i  this  Journal,  1906,  1178,  where  the  notice  of  the  tirst 
edition  appears.  In  the  present  edition,  besides  several 
additions  to  the  first,  the  statistics  are  brought  up  to  date, 
and  the  questions  on  "Paper  .Manufacture"  have 
c\i ''in  led  by  the  inclusion  of  examination  pap  i  is  med  since 
1906.     The  trade  customs  o;  certain  dso 

been  inserted.     The '.dossu-y  of  <l  nous 

>-.   with   brief  notes  as   to  origin   and   use,   has   been 
I.  and  additions  made. 

HaNDBUCH      HER     SODA-INDI  STR1E       ISO       IHHKK      NEBEH- 

zwiiqR,  von  Dr.  Georg  Lunge.     Vorm.  Pi  rteoh. 

Cheuiie  am   eidgen.  Polyi  in  Zurich.   Dritte 

umgearbeitete    Auflage.     Drittei    Band.     Vei 
handlung  von  Friedx.  Vieweg  &  Sohn.     Bi 
1909.      Price   M   24. 

s\(,  volume,  containing  623  pages  ol    u  ije  I  matter,  with 

185     illu-ti  itmns     and      three     on     sej 

There  are  also  indexes  oi  names  and  subj.  third 

edition   of    the    third    volume      follov 

volume  of  the 

years,  and  is  brought  up  I  ;  lotion  oi 

much    new    matter,    and      *  The 

leading  subjects  are    :     I.   The  ammonia 

11  Various  other  si  d    p  LTL  the  chlorine  indus 

and  products,  and  1\  radix  additions  to  volo 

I     and    II.     Undei 

processes  are  all  described,  together  with  other  pro^sed 

improvements. 
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NEW    BOOKS. 


I  March  IS.  1810. 


The  JiiKNAi.  o>  thk  Imstitute  .  i  Mstjxs.     Volume  II. 
Ed"..  E  Scott,    B1&       Published   by   the 

Institute  of  Metals,  Carton  Bouse,  Westminster,  London, 
S.W.     1"  ;i    Is.  Od. 

Tin:  Journal  i-  issued  twice  annually.  It  is  an  8vo  volume, 
and  the  presenl  volume  II.  contains  328  paces  of  subject 
matter.  1  pape  of  statistic-,  and  1  page  of  Bibliographic 
notes.  The  book  concludes  with  an  alphabetical  index  of 
names  and  subjects.  There  arc  numerous  illustrations  and 
The  subject-matter  is  sub-divided,  and 
arranged  as  follows  : — Section'  I..  Minutes  of  proceedings. 
n  II..  Abstracts  of  papers  relating  to  the  non-ferrous 
metals  and  the  industries  connected  therewith.  Okes 
and   Minerals — (i)   Occurrence.         nil    Mining.  (iii), 

Mechanical  preparation,  (iv)  Metallurgical  preparation. 
BrtBAOnOB  t»  Metals.  — (i)  Aluminium,  (ii)  Copper. 
iiii.i  i, ,,ld.  nvi  Lead,  (v.)  Rare  Metal.-,  i \ i)  Silver. 
(vii)  Zinc  Fi.eitrh  Fubnai  bs,  I'i:>  terties  of  Metals 
\i  i.ovs.  Chemuai.  Analysis,  Testtxg.  and  Tem- 
fekvh  i;k  Measi  rement.  The  first  287  pages  of  the 
Journal  consist  of  a  record  of  the  papers  read  at  the  autumn 
meeting  of  the  Institute,  with  the  discussions. 


New  Books.* 

Adam,  Jean  :  Le  Palmier  a  huile.  Habitat.  Conditions 
de  vegetation.  Culture.  Prcduits.  Commerce,  i  i  nservation 
(jej.  i  ition  de  la  production.     Considera- 

tions •  C(  nomiques.     Ins  axtes. 

Darnel     1910.     9  tr. 

Adam,  \\ ■'.  :  .la.   Hints  on  amalgamation  and  the  general 

care  of  gold  mills:    a  reference  I k  of  actual  gold-null 

practice.  3d.  ed.,  rev.  and  enl.  San  Francisco,  Mining 
and  Scientific  Press.     1910.     o.   121  p.  ii   12  .  $2. 

Adresslnich  der  deutschen  Gummi-,  Guttapercha-  u. 
Asbeet-Industrie  nebsl  verwandter  Qeschaftezweige,  wie 
Kabel-,  Celluloid-  u.  Linoleum-Industrie.  Mit  e.  alphabet 
Firmen-Begister  nebst  Bezugsquellen-Liste  u.  Inseraten- 
Veneichnif  B.  lusg.  L910.  (v.  66,  464  u.  37  S.)  8°.  Berlin, 
Union,  Zweigniederlassg.     Cloth  M.  S. 

Berthier,  A.  :  I.  Edairage  Industrie!  In-4  avec.  323  tig. 
Dunrd  et  Pina'.  7fr.  60.  Bibliotheque  de  •■  La  Technique 
medernc."     Paris,    1910. 

Ii,  L.  e  Righini,  E.  :  II  pino  da  pinoli  :  coltura- 
prodotti-industrie.  (Memoria  prcmiata  alia  Reale  Acca- 
demia  i  oonomico-agraria  dei  georgofih  di  Firenze  in  seguito 
al  concorso  handito  1907).  Milano,  16°,  pagine  xn.  142. 
D.   Hoepli.     1910.     Lire  2.50. 

Broun,  Irene :  Batik.     Anleitung  zur  Wachstarbel 
Cj-j  -    -      .,.    Abbildgn.)     gr.    8°.     Stuttgart     1909. 

Hamburg,  F.  W.  linden.     M.   1.80. 

Dr.  In.     Walth.  :   Tabellen  zur  Ermittelung der 

ir,,.  ]  ■  ie  del    Biii  htdgen  u.  nit  lit 

Buchtigen  Sauien  im  Wein,     Nach   den   amtl.    Anweisgn. 

zur  chem.  Cntersuchg.     dee  elben,    hereehnet    u.    zusam- 

mengestellt     ils  S.)  gr.  8  .  Dresden,  \.  Zalui  i  Jaensch 

1910.     i  loth  bai  k,  It  1.50, 
Qtrmer,  Prof.  Herm. :    Morteluntersuchungen.     2.  Tie. 
8.  in.  Abbildgn.  u.  44  Taf.  i„.  IV.  S.  Text)      Lex.  8°. 

Berlin.  Verlag  der  Tonindustrie-Zeitung  1910.     Cloth  M.  6. 
,i.   Kravl's  Handbuch der anorganischen  Chemie. 

Hrsg.    v.    Prof.    C.    Friedheim    u.   nach    dessen   Tode   \. 

Dr.    Frz.    Peters.     7.    ganzlich    nmgearb.    Autl.    gr.    8°. 

Heidelberg.  Carl  Winb  r. 

I.  Bd.,  2.  AI.iIl-.      Ditz,    Dr.    ling..:    Kluor,    Chlor,    Brom, 
Jod.  Die kristallograph.  Angaben  v,  l)r.  II.  Steinmete. 
\  g  8    in  -     L909,  M.  I-       ;  hall  mor.  M.  21. 

V.  Bd.,  1.  Abtlg.  Gutbier,  Dr.  A.  :  Nickel  u.  Verbindungen- 
Roth.  Dr."\V.  :  Kobalt  u.  Verbindungen  (ausser  den 
Kobaltiaken) ;  Gutbier,  Dr.  A.:  Die  Naohtrage; 
Pfeiffer,  Dr.  P. ;  Kobaltiake  |  Kobaltamine]  ;  Peters, 
Dr.   Fri. :     Kupfer  u.    Vei  -Die  kristallo- 

fraph.     Angaben  v.  Dr.    II    Steinmetz.       I.X.WllI. 
595  6.  i     I'""'.  M   69—  ;   half  mor.  M.  66. 


Industrie  die  ohemische.  auf  dent  Weltmarkt  Kin 
alph.il  et  Vcrzeichnis  der  hauptaachlichsten  ChemikaMen 
Drogen,  Farbwaren,  Vegetabihen,  Bohmaterialien,  chem. 
Ipparate  u.  Bedarfsartikel,  die  f.  den  Weltmarkt  in  Fi 
kommen,  m.  Angabe  ihrer  besten  Bezugsquellen  in  alien 
I.andem.  Hrsg.  vom  Verlag  f.  chem.  Industrie,  Berlin. 
1.  Jahrg,  1910.  (VII.  XXX.  158  S.)  gr.  8°.  Ee.-lin, 
f.  chem.   Industrie.      M.    6. 

Kirchner,  Otto:  Die  kaustische  u.  koldensaure  Vi 
ung  in  der  modernen  Seifcnindustrie.     Die  Haushaltungs- 
aeife.     Hrsg.   untei   Mitwirkg.   v.   Drs.    Bela   Lach  u.   C 
Stiepel.     (viii..     157    S.     m.    52    Abbildgn).     8°.     Wien. 
A.   llartleben.      1910.      M.   4;    cloth  M.  4-M1. 

Kvsserow,  Dr.  R.  :  Mitteilungcnf.  Brennerei  u.  Presshefr- 
fabrikation.  Nebst  Anh.  :  Adressbuch  der  Lieferanten 
f.  das  Brennereigewerbe.  Nr.  34.  Dezbr.  1909.  (32  S.) 
kl.  8°.  SachsenhaaBen  (Mark.  Chausseestr.  8),  Selbstverlag. 

Till    It. 

Mannheim,  Dr.  E.  :  Toxikologische  Chemie.     (150  S.  m. 

6  Abbildgn.)     Leipzig.      Small  8vo.      1910.      Cloth.      SO  If. 

Mettrier,  M.  :  LTndustrie  houillere  du  departemenl  du 
Nord.  In-4  avec  figures  et  1  carte  en  couleurs.  Dunod 
etPinat.     Paris,  1910.     G  fr. 

.i/.  nrr,  Julius.  L'importanza  che  ha  la  dottrina  delta 
velocita  di  reazione  nei  process]  chimici.  ]ier  la  chimioa 
applicata.     Pavia,    Sc.     1910.     Lire  2. 

Michel,  Karl,  u.  Michel,  Otto.  Betriebs-Kontrolle  f. 
Braucrci  u.  Malzerei.  3.  wesentlich  verb.  u.  verm.  Aufl. 
i III.  512  S.  m.  Fig.)  gr.  8°.  Mannheim,  (J.  Benaheimer's 
Veil.)     1910.     Cloth,  M.   7.50. 

Ottavi,  E.  c  Marescalchi,  A.  L'uva  e  le  sue  nuove 
utilizzazioni  :  mosti  concentrati,  sciroppi,  conserve,  vini 
senz'alcool.  Casale  Monferrato,  16°  fig.,  p.  xi,  234.  1910. 
Lire  3. 

Pearson,  Henry  C.  :  Gummireifen  u.  alles  darauf  Beziig- 
liche.  Pneumatikreifen,  Vollgummireifen,  Luftreifen. 
Kombinationen  verschiedener  Systeme  f.  Automobile. 
Omnibusse.  Fahrrader  u.  Fuhrwerke  aller  Art.  Bearb.  v. 
Dr.  Bud.  Ditmar.  Ubers.  v.  R.  Challamel.  (XVI.  224 
S.  m.  316  Abbildgn.)  gr.  8°.  Wien,  A.  Hartlehen.  1910. 
M.  8.     Cloth  M.  10. 

Schmidt,  Dr.  Ernst  :  Ausfiihrliches  Lehrbuch  der 
pharmazeutisehen  Chemie.  II.  Bd.  Organisehe  Ohemie. 
1.  Ahtlg.  Organisehe  Verbindgn.  m.  oft'ener  Kohlenstoff- 
kette.  Mit  95  eingedr.  Abbildgn.  5.  verm.  Aufl.  (XV., 
1020  S.)  gr.  8°.  Braunschweig,  F.  Vieweg  &  Sohn.  1910. 
M.  23.     cloth  M.  25.60. 

ncAtub.die  Jahresberichte  der  offentiichen  Anstal- 

ten    zur    technischen     Dntersuchung    v.    Nahrungs.     u. 

Genussmitteln  im  Deutschen  Reich  f.  il.  ,T.  1906.      Bearb. 

liserl.    Gesundheiteamt    (VIII.  32s  u.  44  S.)   Lex.  s  . 

Berlin.     J.  Springer.      1909.      M.  6.60. 

Vadi  a*" -mi  l.  Drogisten  1910.  Hrsg.  vom  "Drogen- 
handler."     (188  S.)  8°.     Berlin,  A.  L.  Hermann.     M.  2. 

Wadswotih,  Marahman  E.  :  Crystallography;  an  ele- 
mentary manual  for  the  laboratory:  with  li  tables, 
25  plates,  and  612  figures.  Phil.,  John  Joseph  MeVey, 
I!  09  |  1'iln    i  ,   L6  .  20  *  299  p.  0.  el  S3  net. 

Zeitscliriil  f.  SauerstoS-  u.  StickstotT-Industrie  u.  damit 
iimenhangcnde  Gebiete :  Grossgasindustrie,  Kalte- 
,ii..  autogenc  Schwcissg..  Sauerstoffheleuchtg.,  Stick- 
liingcr-Fabrikation  u.   Anwendgn.   in  der   Landwirt- 

Bchaft     Hrsg.  u.  Red.;  Rud.  Alewes.  2.  Jahrg.  1910.     12 

Hefte.     (1.    Heft    28   S.    m.    Abbildgn.)   31.5x.23,5   om. 

Leipzig,    H.    A.    L.    Degener.     M.    12   per  annum.     Single 

parts  M.  1.50. 

Zetzsche,  Frz.  :  Mikxophotogranhischer  Atlas  der  indus- 
tricllen  Faseretoffe.  (12  Taf.  m.  IV.  S.  Text.)  gr.  8°. 
Kotzschenbrofla- Dresden.  H.  F.  A.  Thalwitzer,  1910. 
M.  1.50. 
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Dissertations. 


ing  from  two  to  thru   shillings.  | 

K         Nul  »'i  ndigki  it,    Ei  folge   u.   Ziclo  d.   toi  b 
hut  hi 
Taf. 


I         Notwondigkcit,    brfolgo   u.   /ul.-  a.   tech 
illvorhiitung.  Berlin.     Charlottenburg.     1909 
101  S    in.  Tab. 

V   ;      /ill     Kt  mil  in-.-,    del     O     \n.i. In-all.  \  I-.IIIH  . 

1909.      Ifi  S      B 

I    e-btT    iln-     \  i  rllilll.ii    ilrv    Si  ickstofl 

Silioide.      Dresden.      1909.     7-1  S.  m.    1    Taf.,  7    Fig     a.    B 

Isnf..     B 

Orevr.,   ii.  .     Uoboj    die   quantitative    Bostimmung  dor 

ii    dii    Vergarung  dor    ^meisensaure  .lurch 

(lnirni.il  Farbstoffbildcnde   Bakterienarlen.     Heidelberg 
1909.     227  S.     8°. 

Hareter,  R. :  Vergleichonde  I  utersuohungein  iibei  die 
Ennittelung  dos   VVirkungswortec   oirj  uren   Zinn- 

ohlorii  a   tei   VnwondungverBchiedener Urpriifui 

tanzon.    Miinchou  (Techn.  Hochsch.).    1909.77  8.    8C. 

Beveey,    G.    v.:      Ueber     .Ii.-     Bohmelzelektrolytische 
hcidune  dor  Alkalimetallc  aus  Aetzalkalien  and  die 

I  ..  ■  .  I,:  .  .1  dii   oi  Mel  dli  inderSchmelze.    Freiburg.    1909. 
39  s.     8°. 

Heyden,  P.  :  Ueber  den  Einfluss,  den  die  Konzentration 
tier  Kalilauge  aui  die  quantitative  Analyst  .!>■  i  .K  l."L'.  n.s 
ausiibt.     Giesscn.     1909.     38  S.     8°. 

Horak,  F.  Die  Dissoziation  dee  Kohlenoxychlorids. 
Berlin.     1909.     47  R  m.  3  Fig.     8°. 

Horn,  (..  :  Einfluss  der  Faulnie  ant  .In-  ZentSrung  dee 
Cyankaliumt      Gie    en.     1909.     40  8.     8°. 

;.  E.  (Vint  tl it-  neutralen  Kohlenwasserstoff. 
dee  Impragnierols.  Miinchen  (Techn.  Hochsch.).  1E09. 
7n  S.  tn.  2  Fig.  u.  27  Kurv.     8°. 

Lachmann,  8. :  I  ntereuchungen  aus  der  Kohlenhydrat- 
redhe.     Berlin.     1909.     26  s.     8  . 

Ladcnbimi.  I!   :  Uebexdie  Eigenschaften  dee  leuchtendi  d 
erstoffs.     Hab.    Breelau.     1909.     (2S.ni.  4  Fig.    B°. 

/-.  G. :  Studie  Uber  die  Kohlenstoffaufnahnie 
durch  Metalle  bei  der  ESektrolyBe  an-  wasseriger  Losung, 
mit    besonderer   Beriicksichtigung  dee  Nickels.     Aachen. 

1909.     ;..".  s.     >.  . 

Machlenhetmer,  G. :   Uebei  Isomerien  in  der  CUralrcihe. 
Iberg.      1909.     -12  S.     8  . 

Meier,  A.:  Uebei  Oxydation  durch  Schimmelpilze. 
Karlsruhe.     1909.     94  S.  '8°. 

Mitrofanoff,  B. :  Ueber  die  Schnellformation  von 
positiven  Bleiakkumulatorenplali.il  Karlsruhe.  1909. 
7"  8   m.  15  Fig.     8°. 

Perl,    A.  :     Ueber    einige    im    Steinkohlenteer  nouent- 
te  Kohk-nwasserstoffe.  Munohen  (Techn.     Hochsch.). 
1909.     50  S.     8°. 

Pfleiderer,    (..  :     Die    Saucrstoffentwicklung    bei    der 
iureelektrolyse  mit  Platinanode.     Die  Berlin.     1909. 
38  S.  m.  12  Fig!     8°. 

Richltr,  P.  :  Bertram  boi  Theorie  des  Huntington- 
Heberlein-Prozesses  and  der  ihin  verwandten  Verblasever- 
fahren.     Dresden.     1909.     84  S.     8°. 

Schneidi  r,  W.  :  Beitrage  but  Kenntniss  der  Stryohninon- 

saure  und  ein  neues  Verfahren  zur  Darst.  Hung  von  Stii.-h- 
ninsull'osaurcn.     Bertin.      1909.     35  S.     8°. 

K. :  Zur  (Ileum-  dee  Hopfens.  Miinohen  (Techn. 
Hochsch.).      1909.     81  S.  m.  4  Kg.     8°. 


\\      Dio  \  ■  i  di  in  ■  h(  n  Hoi  bofi  n 

rie  mit  I     one:        Gtiel      ild.     191  9.     '.'I  E 

st,  ml, .    1;.  ;     Zur    Ki  ■  i.    doi 

ii.  i 13  S.     B  . 

77.../. .  K.  :    I  el  i  r  da     Bli  ii  oulomi  •■  i       !■•  rlin      I!  09 
s7  S.   in.    I   Fig.     B  . 

ii        Versuchi     sui     I     rstelluji       iron 
Nitri                  ungi  n     durch     eloktrolyti    b<      Rcdti 
mil  Wech in      I I  ■■'•       II  09      14  S     8°. 

moi  I,   V       l.l.i   die  Oxyi  Sulfid.    und 

dii    D  ition  der  Sulfate  von  Eisen,  Kupfer  u.   x- 

u.    ein    auf    die-,     v.  rsuchc     e  ch 

Verfahren    zur    Vcrhuttung    Kupfer   u.    Nickell 

Mi  ii  .   .        v..  hi  "      ii""      22  R   in.  6  I 

II  i  //■/.  ben,  K. :   Ueber  1     ,  n  und  I  -3-Amido- 

1909.      i-  S.     8°. 


•  Compiled  by  IT.  Grevel   and  Co.,   3:i    Kins  Street,    event 
Qarden,  London,  W.C.,  from  whom  all  the  i k«  and  dissertations 

In  the  (.  r.H"ing  list  can  be  obtained. 


Patent  List. 

Where  a  Complete  Specification  accompanies  an  AppUcatl 
asterisk  is  affixed.    Tie-  dates  given  are  Ci]  in  the  case  ol  Applica- 
tions for  patents,  the  datis  of  Application,  and  (ii)  in  the  case  of 
Compl't.    Specifications  Accepted,  those  of  the  Official  .Tournals 
In  which  acceptances  ol  the  I  omplete  Specifications  are  advertised. 

Complete  Speclflcationii  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.     CKNKKAL  PLANT:    M  \CHLNERY. 
Applications. 

3690.  i  rosslej  and  Atkinson.  Raising  and  forcing 
liquids.     Feb.  15. 

4329.  Dondcv  and  Testro.  High-pressure  lilter.  [Aus- 
tralian Appl.,  March  6,  1909.]*     Feb.  21. 

4:{(i3.  Hone,  Wilson,  and  McOourt.  Apparatus  foi 
transferring  heat  from  gases  to  lii[uids  or  gases. 
Feb.  22. 

1525.  Candy  and  Candy.    Kilters.     Feb.  23. 

4621.  Burstall.    See  under  II. 

1789.  Summers.    Set  under  XIII. 

Complete  Spbodrcations  Accepted. 

moi   (1909).  Jones      So   under  XXIII. 

■1045  (1909).   Burt.     Filters.     March   2. 

1623  (1909)    Boothroyd,  Ltd.,  and  Woolliscroft.  Appar- 
eti  .     March  2. 

5931  (1909).  Lew.  Separation  ol  ga  eous  mixtures 
into  their  constituents.     Man  1.  2 

8958  (1909).  "Moscieki.  Bringing  liquids  into  intimate 
contact   with  gases  or  vapours.     March  2. 

17,246  (1909).  Boult  (Blair  Engineering  Co.).    Regi 
tive  furnaces.     March  2. 

21,737  (1909),  Kestner.  Apparatus  for  raising  liquids 
by  compressed  air.      Feb.  23. 

Dl— FUEL:    CAS:    MINERAL   OILS,  AND    WAXES; 

DESTRUCTIVE     DISTILLATION:       HEATING: 

LIGHTING. 

Alii  [OATH 

3610.  Westinghouse     Metallfaden     Gluhlamp.nl. 
Manufacture   of    tungsten    filament*    for    electric    lamps. 

[Austrian  Appl..  Feb.  15,  1909    '     Feb.  14. 

3619.   Parker.    Gas  pi  14. 

4069.  Hiby.    Cob  |s 

4(i!is.  ('rliain,  Feigi  and  Seal  Method  of  illuminatintr 
based  on  the  action  of  tl  urrent  on  radii, 

phosphorescent  sulphides.*     Feb.  18. 
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4124.    4125.  and  4120.    Hall- Rum n.       Gas  producers. 
19. 

Duff,  and  Gas   Power  and  By-Products  Co.     S« 

lim/ir  Vll. 

1473.   Fabry.    Set  under  Vll.    .  • 

tivj.   Leach,    Lang,   and   Fawcett,    Preston,   and    Co. 
Manufacture  of  heating  gas.     Feb.  23. 
4543.   l».;\i~.      Gas    washers.     [Addition   to    No.    2113 

4613.  Sadler  and  others.     Apparatus  used  in  purifying 
F<  b.   24. 

Burstall.     Means    for    extracting    tar    and    other 
impurities  from  pises.     Feb.  24. 

1890.  Kros.     Coke  furnaces.*     Feb.  26. 

I     IMPLETE   SPECIKCATIONS   ACCEPTED. 

1909  .  Jabs.     Gas  producers      Fi  b.  23. 

4311  ,  L!  09  .  Southey,  and  Dudbridge  Iron  Works.  Ltd. 
Apparatus  for  generating  pis  and  vapour.     Feb.  23. 

43til  (1909).  Ernst.     Production  of  incandescent   light 
by  Dowson  gas.  generator  gas,  etc.     Fob.  23. 

4024  (1809).     Crosslej    and    Rigby.      Cas    producers. 
March  2. 

5093  (1809).     Kobin.        Manufacture    of    incandescent 
gas  mantles.     March  2. 

1909).     Muller    and    Bonnet.        Manufacture    of 
incandescent  gas  mantles.     Feb.  23. 

'14(15  (1909).  Baglin.     Coke  ovens.     Feb.   23. 

15,206  (1909).  Weidl.    Horizontal  coke  oven.     Feb.  23. 

21.374  (1909).  <iebr.  Siemens  und  Co.     Electrodes  for 
are  lamps.     March  2. 


Ill— TAR  AND  TAR  PRODUCTS. 
Applications. 

3752.  Bedford  and  Williams.  Catalytic  reduction  of 
organic  substances.  [Comprised  in  No.  17,017  of  1809.] 
Feb.  15. 

4337.  Rosculet.  Process  of  solidifying  liquid  hydro- 
carbons.*    Feb.  21. 

4540.  Newton  (Bayer  und  Co.).  Manufacture  of  diphenyl- 
ene  dioxide.     Feb.  23. 

4701.  Flurscheim.     Nitro  derivatives  of  aniline.  Feb.  24. 

4->9v  Newton  (Bayer  und  Co.).  Manufacture  of  halogen 
substituted   authraquinones.     Feb.    26. 

Complete  Specifications  Accepted. 

6991  (1909).  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  substituted  phenylglycine-o-carboxylic 
acid  compounds.     March  2. 

30,480  (1909).  lllmann.  Manufacture  of  anthraquinone 
derivatives.     March  2. 


rv\— COLOURING  MATTERS  AND  DYES. 
Applications. 

3601.  Newton  (Bayer  und  Co.).  Manufacture  of  a  new 
leuco  derivative  of  the  gallocyanine  series.     Feb.   14. 

4536  and  4537.  Newton  (Bayer  und  Co.).  Manufacture 
of  dyestuffs  of  the  anthracene  series.     Feb.  23. 

COKPLl  0  '   LTIOH8   ACCEPTED. 

1909).    Newton   (Bayer  und  Co.).      Manufacture 
of  azo  dyestuffs.     March  2. 

9888  and   13.323  (1909).  Johnson  (Badische  Anilin  und 
.   Manufacture  and  employment  of  anthracene 
colouring  matters.      March  2. 

12.207  (1909).  Newton  (Bayer  und  Co.).  Manufacture  of 
dyestuffe  of  the  gallocyanine  series,     Feb.  23. 

15,089   (1909).    Imray   (Meister,  Lucius,  und  Briining). 
Manufacture   of   a   black   monoazo   dyestuff.     Feb.    23. 
15  103  l  1909).  Bloxam  (Act.-Ges.  f  Anilinfabr. ).     Manu- 

of  substantive  disazo  dyestuffs.     March  2. 
2H27  1 1910).  Bloxam  (Chem.  Fabr.  Griesheim-Elcktron). 
<»f  brown  sulphurised  dyestuffs.     March  2. 


V.— FIBRES;    TEXTILES;     CELLULOSE;     PAPER, 

Applicatiohs. 

3559.  Knoll  und  Co.  Manufacture  of  lilms  from  acetyl. 
cellulose.     [Ger.  Appl.,  Feb.  16,  1909.]*     Feb.  14. 

3829.  Weeriz  and  Scheidhauer.  Apparatus  for  making 
artificial  threads.     Feb.  lfi. 

3830.  Weertzand  Scheidhauer.  Manufacture  of  cellulose 
solution  and  artilieial  silk.      Feb.   Id. 

4067.  Bloxam  (Curtius  und  Co.).  Dyeing  and  sizing 
paper.*     Feb.  18. 

1086.  Metzeler  und  Co.,  and  others.  Manufacture 
of  waterproof  lustrous  fabrics  for  balloons,  etc.*     Feb.  18. 

4455.  Browne.    So   under  XIV. 

4557.  Mcunier.  Treatment  of  wool,  silk,  hair,  etc., 
to  increase  their  resistance  to  water,  heat,  and  chemicals.* 
Feb.  23. 

4671.   Ledanois.  Making  silk  net  waterproof.*     Feb.  24. 

Complete  Specifications  Accepted. 

7206(1909).  Green.  Manufacture  or  treatment  of  paper. 
March  2. 

7650  (1809).  Calico  Printers'  Assoc  Ashton,  and 
C'ostobadie.  Production  of  ornamental  effects  on  textile 
fabrics.     March  2. 

13,772  (1909).  Lavergne.  Manufacture  of  waterproof 
fabrics.      March  2. 


VI.— BLEACHING  ;     DYEING  ;    PRINTlNl !  ; 
FINISHING. 

Applications. 

3757.  Stark.  Treatment  of  vegetable  fibres  known  as 
cotton  silks.     Feb.   15. 

4067.  Bloxam  (Curtius  und  Co.).     See  under  V. 
4222.  Hilton.    Dyeing  and  like  machines.     Feb.  21. 

Complete  Specifications  Accepted. 

5734  (1909).  Marshall.  Apparatus  for  dyeing  or  similarly 
treating  textile  material  on  bobbins,  etc.     March  2. 

11,355(1909).  Newton  (Bayer  und  Co.).  Production  of 
green  shades  on  cotton  fibre.     March  2. 

16,285  (1909).  Brierley  and  Melling.  Dye-jigs,  cisterns, 
tanks,  vats,  etc.     Feb.  23. 

21,624(1909).  Kemp.  Dyeing  and  washing  machines. 
Feb.  23. 


VII.— ACIDS;    ALKALIS;    SALTS;   NON-METALLIC 
ELEMENTS. 

Applications. 

3842.  Sulphates,  Ltd.,  Thwaites,  and  Ralph.  Treating 
liquors  containing  metallic  compounds  to  obtain  iron,  zinc, 
and  cobalt  compounds.     Feb.  16. 

4112.  General  Electrolytic  Parent  Co.,  Ltd.,  Connor,  and 
Hargreaves.     Manufacture  of  chlorate  of  soda.     Feb.   19. 

4288.  Simpson  and  Oviatt.     See  under  X. 

4372.  Duff,  and  Gas  Power  and  By-Products  Co. 
Recovery  of  ammonia  from  gas-producer  gas.*     Feb.  22. 

4376.  Szirmay  and  Arany.     -See  under  XX. 

4428.  Loke.   '  See  under  X. 

4473.  Fabry.  Recovery  of  ammonium  sulphate  direct 
from  coke  oven  or  retort  gas.     Feb.  23. 

4684.  Norris.   Manufacture  of  alkaline  formates.*  Feb.  24. 

Complete  Specifications  Accepted. 

3436  (1909).  Barnett.  Calcium  carbide  cartridges. 
Feb.  23. 

3939  (1909).  Vautin.  Treatment  of  natural  nitrates. 
Feb.  23. 

4167  (19091    Thwaites  and  Ralph.     See  under  X. 

10.4(15  (1909).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).     Absorption  of  oxides  of  nitrogen.     Feb.  23. 
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10,801  1900]  Johnson  (Badisohs  Anil,,,  and  Sods 
Fabrik).     Production    ol    iiiirniallv     pan    nitrates. 

M...  ■!■  2 

14,720  1000]  Neuton,  De  Marsao,  and  Ten*.  Ukalinc 
lolveal        Feb.  23. 

17,216  (1909).  Soo.  I  An  Liqaide,  Liquefying  air  and 
separating  it   into  it-  constituent*.      Feb.  23. 

19,755  1009  t 'in-ill.  Werke  Minn.  Dr.  II.  Byk,  and 
Schmidt.  Manufacture  "i  borates  containing  aotivi 
oxygen.     Maroh  2. 

22,316  (1900).  Soc.  I'Air  Liqaide.  Separation  oi  rare 
gases  tram  the  atmosphere.     Feb.  23 

23,410  1909  Eeohellmann,  Harmuth,  and  Qes.  der 
Tantelew'soheii  Cham,  Fa  in  Apparatus  for  making 
sulphuric  anhydride  by  the  oontaot  process.     Feb.  23. 

20,878  1900)  Mine*  de  Manganese  de  Las  Oabeeses. 
Manufacture  oi  suboxides  of  manganese  intended  to  be 
osed  as  a  -liniulant  manure.     March  2. 


VIII.     GLASS;    CERAMICS. 

APPLIl  ATIONS. 

40.">4.    Smith.      Method  oi  staining  gin**.      Feb.    IS. 
4316  ami  4317.   Baillie.     Glass  furnaces.     Feb.  21. 

COMPLETE    SPECIFICATION'S    ACCEPTED. 

304(1900).    Bousfield  and  others.     Sei   under  IX. 

IK.   -BUILDING   MATERIALS. 
Applications. 

3740.  Hal ■iiiiann  and  Schwerdtner.  Method  <>f  preserv- 
ing wood-*     Feb.  15. 

3960.  Bcrner.   Manufacture  of  artificial  stone.*  Feb.  17. 

t3."i>v  Holden.  Manufacture  of  Portland  and  other 
cement^.      Fab.   22. 

Complete  Specification  Accepted. 

384  (1809).  Bousfield, Sohulte,  and  Metal  Finishers,  Ltd. 
Manufacture  of  tiles,  bricks,  pottery,  etc.     Maroh  2. 

X.— METALS;    METALLURGY,   INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

3502.  Gutensohn.  Treatment  of  material  containing  zinc. 
Feb.  14. 

37 1  ■">.  Haultain  and  Moffatt.  Reducing  metallic  oxide 
ores.'     Feb.   15. 

3730.    Harden.     Metallurgical  furnaces.*      Feb.   15. 

3810.  Matheeius.  Reduction  of  metallic  oxides.* 
Feb.   16. 

3066.  Gadomsky.  Extraction  of  copper  from  ore  and 
slags.*     Fell.    17. 

3!»S1.  British  Thomson-Houston  •  '...  (General  Electric 
Co.).  Treatment  of  metals  of  the  chromium  group.* 
Feb.   17. 

401 1.  Mackenzie.  Treatment  of  frialile  or  sand-like  ores. 
Feb.  18 

4064.  King's  Norton  Metal  Co.,  and  others.  Removing 
copper  or  it-  alloys  from  steel,  iron,  or  other  surfaces. 
Feb.   18 

4288.  Simpson    and    Oviatt.       Reduction    of    metallic 

oxides.        1-Vli.    21. 

442s.  Loke.  Production  of  concentrates  of  titanic 
oxide-  combined  or  mixed   with  iron  oxides.      Fell.   22. 

4466.   Eldred.    Platinum-clad  metals.*     Feb.  23. 

4553.  Murcx  Magnetic  Co..  Ltd..  and  Lock  wood.  Treat- 
ment id  the  like.     Fch.  23. 

4602.  Warren.  Apparatus  for  granulating  hlast  furnace 
slag.*     Feb.  24 

474...  Hopkins.     Condenser  for  zinc  smelting  fu 
Feb.  25. 


(    iKPLVta  Specifications  Accepted. 

26,852(1008).  Minerals    Separation,     Ltd.     (Hi 
( Concentration  of  ores.     Feb.  23. 

i  167  (1000).  Thwaitos  and  Ralph.  Separating  coppei 
and  other  metals  from  liquore  obtained  in  wel  metallurgical 
prooesses.     Feb.  23. 

ilTI  (1000)  Hemingway.  Recovering  lead  and  zinc 
from  compounds  containing  these  metals.     March  -' 

1914  (1900).  Rouse.  Agglomerating  or  briquotting 
copper  ore  concentrates  preparatory  ta  smelting.   Man  h  2. 

646]  iliHili).  Osborn  and  Carnegie.  Apparatus  for 
extracting  sulphur  dioxide  and  other  gases  from  cupolas, 
ete.     March   2. 

6821  (190!)).  Keid.  Reducing  iron  or  other  ores  and 
refining  tin-  metal  obtained.     Maroh  2. 

12.198  (1900).  Huntington.  Separating  volatile  from 
non-volatile  metals  or  metalliferous  substances.     Feb.  23. 

24,631  (1900).  Sauna.  I'tilising  the  spongy  zinc  obtained 
elect rolvlii -ally.      March  2. 


XI.      ELECTRO-CHEMISTRY. 
Applications. 

3733.  Marseille  and  Gouin.  Manufacture  of  alkaline 
accumulator  electrodes.  L^r-  Appl..  March  8.  1909.]* 
Feb.   15. 

3833.  British  Thomson-Houston  Co.  (Oeneral  Electric 
Co.).      Material  suitable  for  insulating,  etc.*      Feb.    16. 

1226.    Irwin  and   Stubbs.       Electrolysis.      Feb.   21. 

4452  and  4453.    Browne.     8t  i    under   Xl.\. 

4645.  Oorham.  Resuscitating  negative  plates  of  second- 
ary batteries  and  assisting  in  their  formation.      Feb.  24. 

Couplets  Specific  itiok  An  bpted. 


18,433  (1009).     Levi.     8a    under  XVI. 


XII-   FATS:    OILS;     WAXES. 

Applications. 

3591.  Patent  Borax  Co.,  Ltd..  and  Bradford.  Soaps 
and  other  saponaceous  compounds,  detergents,  bleaching 
compounds,  etc.*     Feb.   4. 

3613.  Wendler.     8a   under  XXIII. 

37">2.   Bedford  and   Williams.      See   under   111. 

4661.  Simpson.  Extraction  of  vegetable  ami  other  oils 
and  fats  or  essences.      Fell.  24. 

ts;,2.  Hargreaves.    Manufacture  of  soap.     Feb.  26. 

Complete  Spbcok  ltion  Accepted. 

16,665  (1900).  Genthe.  Thickening  linseed  and  similar 
oils.     March  2. 


XIII.     PAINTS ; 


PIGMENTS; 

RESIXS. 

Applications. 


VARNISHES; 


3649.  Farup.  Manufacture  of  colouring  matters  from 
titaniferous  iron  minerals.     [Norw.  Appl..  Feb.  15,  1909.]* 

Feb.    14 

4789.   Summers.        Apparatus    for    drying    whit- 
colour  powders,  etc.      Feb.  2.".. 

Complete  Specifications  Accepted. 

(04ii  (1909).  Jagenburg.  Production  of  printing  ink 
and    oil    paints.     Feb.    23. 

11.52.".  il!HI9|.  Pope.  .Manufacture  of  white  lead. 
Feb.  23. 


XIV.     INDIA-RUBBER;     GUTTA-PERCHA. 

Applications. 

3.">s7.  Silberrad.      Manufacture   of   products    useful    in 
the  robber  industry.     Feb.   14. 
3932.   Barnes.    Manufacture  of  rubber,  etc.     Feb.  17. 
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4001.  Silbcrrad.     >.<   under  XX. 

40S0.  Plinatus.  Manufacture  of  a  caoutchouc-like 
tnbstanoe.    Fob.  18. 

4189.  Matthews  and  Strange.  Synthetic  manufacture 
of  caoutchouc.      Feb.    19. 

4455.  Browne.  Cleaning,  scouring,  bleaching,  or  de- 
gumming  rubber,  wool,  cotton,  etc     Bob.  22. 

4572.  Mattthews  and  Strange.  Synthetic  manufacture 
of  caoutchouc.     Feb.  23. 

4620.    Matthews      and      Strange.  Manufacture         of 

caoutchouc.     Feb.  24. 

4tH>4.  Zu  Aichlburg.  Manufacture  of  caoutchouc- 
like mass.     [Austria  Appl..  March  6.  1909.]*     Feb.  26. 

XV—  LEATHER;    BOXE;  HORN;   GLUE. 
Complete  Specifications  Accepted. 

8960  (1909)-  Johnson  (Chem.  Fabr.  Elektro).  .Manu- 
facture of  compositions  for  use  in  dressing  leather. 
Feb.  2:1. 

14.510  (1909).  Redlich  and  Wladika.  Treatment  of 
quebracho  extracts.     Feb.  23. 

10.440  (1909).  Xitritfabrik.  Manufacture  of  tannin 
extracts.      Fob.  23. 

XVI.— SOILS ;   FERTILISERS. 

Application-. 

4091.  Wade.    Sec  under  XIX. 

Complete  Specifications  Accepted. 

18.433  (1909).  Levi.  Electrochemical  production  of 
phosphatic  fertilisers.     Feb.  23. 

26,868  (1909).  Mines  de  Manganese    de    Las    C'abesses. 
ndtr  VII. 

XVII.— SUGAR  :    STARCH:    GUM;    &c. 

Application:. 

1856.  Kestner.  Sugar-crystallising  processes.  [Belg. 
AppL,  Feb.  26.  1909.]*     Feb.  26. 

Complete  Specification  Accepted. 

26,121  (1909).  Flick.  Manufacture  of  soluble  starch. 
Feb.   23. 

XVHL— FERMENTATION  INDUSTRIES. 

APPLlCATInNs. 

3574.  Justice  (Schneible  Co.).  Manufacture  of  fermented 
liquors.*     Feb.   14. 

4177.  Overbeck.  Obtaining  alcohol  from  distillers' 
wort.*     Feb.  19. 

4800.  Nance.  Manufacture  of  fermented  beverages 
•containing  low  percentages  of  alcohol.     Feb.  25. 

XIX.     FOODS  :  WATER  PURIFICATION; 
SANITATION. 

Applications. 

3004.  Mosnier.        Preservation    of    maize,    rice,     etc  * 
Feb.  14. 
:{t:i:i.  Wendler.    See  under  XXIII. 

3673.  Levin.  Manufacture  or  treatment  of  flour. 
Feb.  15. 

3969.  Richardson.  Purifying  or  clarifying  water.* 
Feb.  17. 

4091.  Wade.  Apparatus  for  filtering  sewage  and  obtain- 
ing manure.*     Feb.   18. 

4289.  Goslar.  Preparation  of  a  foodstuff  from  blood 
Feb.  21. 

4330.  Stener.  Purifying  apparatus  for  liquids.* 
Feb.  21. 


4452.  Brownie.  Removing  or  rendering  innocuous 
foreign  matter  or  impurities  in  certain  materials  by 
electricity.      Feb.     22. 

4453.  Browne.  Softening  and  purifying  water  by  elec- 
tricity.     Feb.  22. 

4454.  Browne.  Disinfecting,  decolorising,  or  deodorising 
liquids.      Feb.  22. 

453S.  Newton  (Bayer  und  Co.).  Production  of  an 
alimentary  substance.      Feb.  23. 

4042.  Belhommet.  Preserving  the  volk  of  eggs.* 
Feb.  24. 

Complete  Specifications  Accepted. 

22.140  (190S).  I  inis-manii.  Desiccating  sewage  sludge. 
March  2. 

767  (1909).  Morse.  Digesters  and  similar  apparatus 
tor    treating  garbage.      Feb.  23. 

8041  (1909).  Willman.  Process  of  pasteurising  milk. 
Feb.  23. 

8296  (1909).  Candy.    Purification  of  water.    March  2. 

20,179  (1909).  Schilling,  and  Ges.  f.  Abwa  sserklarung. 
Separation  of  light  or  floating  substances  from  effluents. 
March  2. 

25,341  (1909).  Edme.  Ltd..  and  Lovell.  .Malt  composition 
for  use  as  food.     March  2. 

XX— ORGANIC     PRODUCTS;      MEDICINAL     SUB- 
STANCES:   ESSENTIAL   OILS. 

Applications. 

3752.  Bedford  and  Williams.     See  under  III. 

4001.   Silberrad.      Manufacture  of  isoprene.     Feb.    18. 

4376.  Szirmay  and  Arany.  Preparation  of  chemically 
pure  lithium  sodium  citrate.  [Hungarian  Appl.,  Feb.  22, 
190 ■).]*     Feb.  22. 

4539.  Newton  (Bayer  und  Co. ).  Manufacture  of  santalol 
compounds.     Feb.   23. 

4001.  Simpson.     See  under  XII. 

Complete  Specification  Accepted. 

25.675  (1909).  Wassermann.  Substances  for  the  local 
immunisation  of  diseased  tissues.     Feb.  23. 

XXL— PHOTOGRAPHIC  MATERIALS 
AND  PROCESSES. 

Applications. 

4208.  Dawson.  Finlay.  and  Thames  Colour  Plate,  Ltd. 
Colour  screens  for  colour  photography.     Feb.   19. 

4209.  Dawson,  Finlay.  and  Thames  Colour  Plate.  Ltd. 
Colour  photography.     Feb.  19. 

4912.  Soc.  Anon,  des  Plaques  et  Papiers  Photogra- 
phiques  A.  Lumiere  et  see  tils.  Manufacture  of  polychrome 
screens  for  colour  photography.  [Addition  to  No.  29.273 
of  1909.     Fr.  Appl.,  Feb.  27.  1909.]*     Feb.  26. 

Complete  Specification  Accepted. 

7518  (1909).  Cunningham.  Treatment  of  photographic 
prints.     March  2. 

XXII.— EXPLOSIVES ;    MATCHES. 

Applications. 

3907.  Flurscheim.  Manufacture  of  priming  compositions, 
charges,  and  shells  for  torpedoes.     Feb.  17. 

4700.   Flurscheim.     Explosive  compositions.     Feb.  24. 

XXIII.— ANALYTICAL  PROCESSES. 
Applk  ation. 

3013.  Wendler.  Determination  of  fat  in  milk  and  other 
dairy  products.*     Feb.  14. 

Complete  Spe<  otications  Accepted. 

4011   (1909).  Jones.    Scale  for  comparing  or  converting 

strengths  of  solutions.     Feb.  23. 

I  ii.531)  (1(109).  Hillmer.  Apparatus  for  determining 
the  specific  gravity  of  liquids.     March  2. 
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RAPID    ELECTRO   ANALYSIS   WITH    STATIONARY 
1  in  rRODES 

iiv  T.   maim;  PRICE,   D.8C,  PH.D.,    1.1...    i\n    1.   C. 

111  \iriu:i  i  s. 

[n  March,  1009,  J.  T.  Stoddard  published  the  results  oi 

an  investigation  on  the  rapid  electro-analysis  ol  cadmium, 

or,  nickel,  silver  anil  zinc,  using  stationary  electrodes 

(Journ.  Amer.  Chem.Soc,  1909,81,  385;  this  J.,  page  375). 

Tho  tirst   set    ol    experiments   dealt    with   the   nse  of   a 

oybndrical    gauze     cathode     |3    em.    long   and    3    cm.   in 

diameter)  -urr.  unding  a    cylindrical  foil    anode    (2.5  om. 

long   and    0.8   cm.    in   diameter);     the  agitation  of  the 

rolyto   mis    produced   simply  by    the  heating  effects 

and  vigorous  gas  evolution  caused  by  the  strong  currents 

employed.        The     following    solutions    wire    used,    the 

amonnt  of  the  electrolyte  being  about  50  e.e.  in  eaeli  ease. 

I.  Cadmium  nitrate  with  just  enough  potassium  cyanide 

to  give  a  clear  solution. 

1  Copper  sulphate  with  7  ai  8  drops  of  concentrated 
mine  aenl.     Tli"  solution  »us  heated  to  about  liO°. 

3.  Nickel  sulphate  with  l-">  grms.  of  ammonium 
sulphate  and  12  to  I."'  o.c.  of  concentrated  ammonia. 

4.  Silver  nitrate  with  the  least  possible  exeess  of  potas- 
sium cyanide.     The  solution  was  heated  nearly  to  boiling. 

5.  Zinc  sulphate  with  an  exeess  of  sodium  hydroxide  ; 
or  with  sodium  hydroxide  to  partial  solution  of  the  precipi- 
tate and  then  just  enough  potassium  cyanide  to  give  a 
clear  solution.     The  solution  was  heated. 

The  strong  currents  employed  often  heated  the  solution 
to   b.iiling. 

The  following  table  gives  the  times  necessary  for  the 
complete  deposition  of  given  weights  of  the  various  metals, 
and  also  the  strength  of  current  used.  The  current  density 
|ht  si|.  dem.  is  obtained  in  each  ease  by  dividing  the  given 
current    by  0-4. 


Metal. 


approx.  weight 
111  trains. 


Current 
Lmperes 


I  line  ill 

niins. 


mi. 1      0*42 

r       0-5 

r       0*6 

0-84 

1     0-49 

1    0-fl 

Bllver    0-25 

Stiver     0-5 

Zinc  (N.iotli 0-6 

Bloc     NaOHl  0-4 

ki\   0-5 


15 
10 

8 
g 
12 
18 
111 
17 
15 
10 
30 


\ii.iiIct  table  1-  also  given,  showing  thai  the  n    uJ 
menta  on  t  he   ame  iolut  tonat 
with  eaoh  other  .  foi  example,  two  determination 
in  25 o.c.  nl  a  given  solution  gave  0'4944  and  01    ; 
..1  copper  respectively.     The  authoi   then  draw     the  con- 
olusion  that  tie  i.   tilt     ire  quantitative ,     In  no  1 
ever,  as  pointed  out  by  one  of  u   in  Science  \i    tra  1     1909, 

No.  757,  p.  264,  does  the  authoi  tual  I 

1  he  metal  taken,  bo  thai  I  he  o<  i  urai  | 

in  results.  It  has  l»  en  pointed 
out  repeatedlj  (compare  Price  and  Humphreys, this  Journ., 
1909,  28,  117)  that  the  ocouracj  oi  an  electrolytic  method 
<ii  1 1  m it  be  ascertained  by  simplj  making  a  number  of 
different  determinations,  taking  the  same  volume  of  salt 
solution  in  each  case,  and  comparing  the  weights  of  metal 
deposited.  In  each  ease  it  is  necessary  for  the  investigator 
to  satisfy  himself  that  all  the  metal  has  been  deposited,  and 
that  the  woight  of  the  deposit  is  in  agreement  with  the 
weight  of  metal  actually   taken. 

Proxy  (Trans.  Amer.  Eleetroehem.  Soc  .  1909,  15,  195), 
in  a  discussion  on  a  paper  by  Palmer  and  Palmer  on  rapid 
electrochemical  analysis,  referred  to  Stoddard's  work  and 
made  a  somewhat  similar  criticism  to  tho  abovo  ;  he  also 
pointed  out  tho  necessity  of  Stoddard's  results  being 
ohecked  by  several  independent  workers.  We  had  already 
ru  11 1  on  in  id  work  on  the  subject  before  Krary's  criticism  »  a 
published  ;  it  is  the  results  of  this  work  which  we  venture 
to   bring  before  the  society. 

Our  method  of  procedure  was  as  follows  : — In  each  cose 
the  amount  of  metal  in  a  given  volume  of  solution  was 
determined  electrolytioolly,  using  a  rotating  cathode,  by 
a  method  which  was  known  to  give  quantitative  results. 
The  analysis    was   then    earned    out    e  .1.-.  iil.nl 

by  Stoddard,  and  the  results  compared  with  those  obtained 
with  the  rotating  electrode.  Since  the  fixed  cathode 
(45  mm.  long  and  32  mm.  in  diameter,  with  4  meahi  to 
the  sq.  mm.)  and  anode  (44  mm.  long  and  22  mm.  in 
diameter)  used  by  us  had  not  exactly  the  same  dimensions 
as  the  electrodes  used  by  Stoddard — and  we  did  not 
deem  it  advisable  to  incur  tho  expense  of  fresh 
electrodes — we  not  only  electrolysed  for  the  times  given 
in  Stoddard's  paper,  but  also  for  longer  limes. 

The  results  are  given  in  the  following  table.  The  voltages 
are  not  given,  since  they  have  little  significance  (compare 
Price  and  Humphreys,  loc.  cit.).  The  volume  of  solution 
was  in  each  case  70 — 80  c.c.  Also,  after  the  electrolysis 
was  completed,  the  whole  of  the  electrolyte  and  washings 
was  tested  to  see  if  all  the  metal  had  been  deposited. 
The  results  of  these  tests  are  given  in  the  last  eolumn. 
The  pipettes  used  to  measure  the  solution  had  been 
carefully  calibrated. 

The  figures  printed  in  thick  type  give  the  tin 
Stoddard  in  Ins  eacpt  riments  [see  table  p.  2),  and  which  In- 
stated were  sufficient  for  complete  deposition. 

The  electrolytes  used  in  each  ease  were  as  follov 


Salt  used. 


•lyte  ailil.it. 


Rotating  elect 


Stationary  ell 


Copper  sulphate. 

.Nick.  1  ammonium  sulphate. 

silvr  nitrate. 

Cadmium  sulphate. 

Zinc  sulphate. 


1  cc.  cone.  H.XOj. 

1-6  gms.  ammonium  sulphate. 
5  cc.  cono.  ammonia. 


10  cc, 
15  cc 


cone,  nitric  acid, 
cone,  ammonia. 


1*5  gins,  sodium  hydroxide. 
0*5  gm.  potassium  cyanide. 

2  cms.  sodium  sulphate. 

1  gm.  sodium  acetate. 

2  drops  glacial  acetic  acid. 

or 

3  cms.  ammonium  sulphate. 
3*5  cc.  cone,  ammonia. 


t!  drops  l  =  icc.)  cone.  HM>,. 

1*5  gms.  ammonium  sulphate. 
12  cc.  cone,  ammonia. 

Potassium  cyanide  in  -light  excess. 
Potassium  cyanide  till  solution  just  cleared. 


Sodium  hydroxide  t..  partial  solution  of 
the  precipitate  and  then  potassium 
■yanlde   till  clear. 
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Volume  ol 

Weight  ol 

solution 

fall 

Temp. 

Amps. 

Tune   in 

deposit 

Remarks. 

taken  in  cc. 

nuns. 

■M-. 

Copper .... 

Cold 

4 

25 

i  deposits      All  down. 

4 

30 

0-5085 

25 

(60°) 

6 

10 

0-5054 

di  posits,    but    nut    all 
S         deposited. 

25 

6 

10 

0-5066 

Rotating 

<    -M 

3 

2.'. 

0-4896 

,  i  i 1   ih'iiusits.      \\\   down. 

25 

■  • 

3 

0-4897 

i 

Hot  (60°) 

5 

20 

0-1902 

Deposit  slightly   spongy  in  one 

part. 

1  ii-pu  it  fairly  l'iuhI.  lint  showed 

25 

5 

20 

0-4904 

a     tendency      to     in  com< 

spongy. 

Klckel  . . 

25 

Rotating 

i  old 

2 

20 

0-2758 

,  Good  deposits.     All  down. 

2 

'.,i 

0-2757 

25 

fixed 

6 

8 

0-2745 

1  Good   .i'-pi'sits.      Not    all   down 

25 

- 

6 

8 

o-litl:.-. 

25 

iting 

<  old 

2 

.;n 

0-2546 

Good  deposit.     All  down. 

25 

Fixed 

„ 

6 

20 

0-2548 

i  Fine  white  deposits.     All  down. 

25 

•■ 

•■ 

6 

20 

0-2544 

i'  No  frothing  dming  elecorolyslB, 

- 

25 

KotaUng 

Boiling 

2 

30 

0-3852 

(  Deposits  good.     All  down. 

2 

2.'. 

0-3349 

25 

Fixed 

i"s 

17 

0-3343 

.  Deposits  good. 

25 

1-5 

17 

0-3341 

i 

25 

Rotating 

Boiling 

2 

20 

0-3217 

t  Good  deposits.     All  down. 

25 

Fixed 

1-5 

15 

0-3211 

t 

25 

-• 

■■ 

1-5 

15 

0-3213 

i 

J  :i 

Rotating 

Boiling 

2 

30 

0-2542 

1  Good  deposits.     All  down. 

25 

2 

30 

0-2541 

25 

Fixed 

1-5 

17 

0-2528 

1 

2.'. 

,. 

,, 

1-5 

17 

0-2529 

!  Firm  white  deposits.     All  down. 

25 

1-5 

30 

11-2526 

) 

25' 

- 

■■ 

2 

— 

Very      spongy      deposit.     Not 
weighed. 

25« 

" 

- 

1 

Spongy  deposit.     Not  weighed. 

two  'i-  -  iiii-  electrolyte  used  contained  10  cc.  cone,  nitric  acid  and  15  cc.  of  cone,  ammonia. 


Metal. 

\  iluji 

solution 
taken  In  cc. 

i  lathode 

Temp. 

Amps. 

Time  in 
mins. 

Weight  of 

deposit  in 

grams. 

Kemarks. 

Cadmium 

10 

10 

Rotatinu 

Cold 

2 
2 

30 
30 

0-2002 
0-2003 

1  Good      deposits.      AU       down. 
i  Weight  ol  Cd.  in  86  ec. =0-6006 

25 
25 

2.'. 
25 

" 

5 
5 
5 
5 

15 
15 
15 
15 

n-49711 
0-49  il 
0-4985 
0-4940 

gram. 
1  Good  deposits,  but  not  all  down. 
/ 

10 
10 

Rotating 

Cold 

2 

:;n 
30 

n- km; 

O-l  7>2 

\  Firm  white  deposits.     All  down. 
>  Weight  of  Cd.  per  25  cc.  =0-4456 

25 
25 

Fixed 

5 
5 

30 
30 

0.4457 
0-4456 

,  Y>Tv  >.'i>od  deposits.     All  down. 

i 

Zinc      

10 
10 

Rotating 
(silvei 

Cold 

1-2 

1-2 

'ii 
30 

0-2037 
0-20  15 

>   Good     deposits.     All     down. 
1   Weight  of  Zn  per  25  cc.  =  0*5090 

25 

25 
25 

Fix.--! 

Hot 

6 
6 
6    - 

30 
30 
30 

0-5055 

0-4412 
0-4146 

Good   Deposit.     Xot  all   down. 

Not  down. 

Deposit  began  to  redtuolve. 

HI- 

10" 

I    ituiL' 

[sih   i 

1 
1 

25 
25 

n-2029 

j  AU  down.       Good  deposits. 

1  \\  right  of  Zn  per  25  cc.=0-5075 

25- 

Fixed 

;; 

6 
6 

30 
30 

0-5076 
0-507  i 

(  CimmI  deposits.     All  down. 

as  that  used  in  the  previous  set  of  flvi  -    periments. 


In  considering  tin-.-  results  ii  -Would  be  borne  in  mind 
that  our  electrodes  wi  me  size  as  those 

:   by  Stoddard.     They  were  a  little  larger,  and 
Beqnently  the  current  density  would  this 

should  favoui   Hi'    formatii  :i  - •:'  a  pood  deposit.     A  satis- 
method  should;  however,  admit  of  a 
variation  -lain 

limit*  whii  jarily  very  •  in.-'  together. 

It  should  in' tli- : 

rationed  bj  Stoddard  were  not  long  enough 

for  complete  deposition,  v..   have  not  endeavoured  to  find 


iln-  /--!-/  tame  necessary    for  a  quantitative  result  to  be 
-ii-   which  we  have  given  in  a  previous 
lor.  cil.  I. 

In  minutes  were  not  sufficient  for  the  complete 
-.ii  of  0-5  grin,  of    copper.     Quantitative  results 
wen    obtained  after  2(1  minutes,   but   the  deposits  showed 
a  slight  tendency  to  become  spongy. 

A/-/./,  ti-27  grm.  of  nickel  could  nut  be  completely 
deposited  in  s  minutes.  The  results  were  quantitative 
after  20  minute  .  and  the  deposits  satisfactory  in  every 
way. 
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SUi  rhe  i     nil     obtained  with  I  lie  6  ti  'I  -  leotrodi 

were  niv,  i\      lightl}  l"».  notwithstanding  thai  the  test  on 
the  eloctrolj  tc  and    *  <  hing      bowed   I  hat    all   '  hi 
l,i. I  been  deposited.     Similar  results  foi  a<  ectro 

hi,  .    usinc,    .i    i-.ii.it  ■  been    obtained    b) 

nd    Hii.lcln.it    iZeitsch.   tut-    Elektroohcm.    1004, 
10.   045)   and    -  ism.   Soc,  l!«>7.    91.    387. 

This  .i  .  |9i)7,  i:mi     The  low   results  wore  not  dui    to  the 
weigh!  "i  silver  obtained  with  the  rotating  ■  It  otrodi 
high,   sun---   the   weights  agreed   to   within  "I 
with   the   -.-.  i  Uj    taken 

Purthei    experiments  showed  that  the  electrolyte  which 

irj     results    with    the    rotating    electrode 

oould  not  bo  used  with  the  fixed  electrodes,  sinoe  the  deposit 

u.i  ■   ipongj   at  d  quite  unwi  Ig  hable,  even  n  cent 

of  I  ampere  only  was  used. 

( 'admium.     15  minute    wen   i tfii  ii  it  Eoi  I  he  com 

pletc  depc  0  1 9  illinium.     Vory 

results  were  ohtaini  -l   ifter  30  minutes. 

Zinc.     The  experiments  described   in   this   paper   were 

•    we    were    surprised    at    the 

good   results  obtained    b\     Stoddard   in   the    eleotrolytii 

estimation  of  tine,  this  metal  bi  ing,  as  we  have  pointed  out 

elsen  here,  (ioc.  i         '    factory  to  detei 

mine  eh*  trolytioally.  Our  results  are  in  accordance  with 
those  ol  Stoddard,  except  in  so  far  as  tin-  temperature  is 
,-.„.,  |.  [f  the  electrolysis  is  started  with  cold  solution 
the  results  are  satisfactory,  but  if  the  solution  is  subjected 
in  a  preliminary  heating  the  zinc  is  not  all  deposited, 
and  in  one  experiment  it  bej  >  i  I  mlve  off  the  electrode. 
This  agrees  with  the  results  obtained  by  one  oi  u  I'ii-  e 
Soo.,  1007,  3.  88.  This  J.  1907,  345)  in 
the  determination  ol  zini    with  rotating  electrodes. 

[n  the  light  ot  our  experience  we  i pinionthatfor 

nalysia  stationary  electrodes*   are   not 
reliable    mi  torj    as  rotating  electrodes.     In  the 

silver  they  do  nol  give  a ati    results,  and  one 

never  feels  quite  certain  of  the  result  when  zinc  is  being 
'.;-  Ldvantage  is  that   -i  tap-funnel 

cannot   be  used  to  hold  the  electrolyte,  owing  to    oi 

the  latter  remaining  in  the  net  Is  of  the  funnel  and  escaping 
electrolysis.      Clue  necessitates  the  use  of  a   beaker,  with 

subsequent  siph ng  of!  oi  the1  electrolyte,  which,  in  com- 

.  mi  with  the  tunnel  method,  is  .i  somewhat   clumsy 
method  "t  procedure.     Nor  is  il  a  neat   method  ol  d"iiiLr 
things  to  lower  the  beaker  awaj  from  the  electrodes  while 
...    being  washed,  since  this  necessitates  the  prelimi- 
nary removal  of  the  tripod  and  gauz which  the  bes 

been  standing.  Experiments  are  being  made  in  tins 
laboratory,  however,  bj  means  of  which  it  is  hoped  to 
adapt  a  t  ip-funuel  for  use  with  stationary  electrodes. 

gtoddard  also  oarried  out  experiments  with  a  mi 
cathode  and  stationary  anode.     We  have  not  repeated  his 
result s.  since  for  ordinary  work  a  meroury cathode  is  not 
manipulated  us  com  Bniently  as  .i  platinum  one. 

]>is,  OSSION. 

The    Chairmah    said    that     In-    remembered    reading 
Stoddard's  results  when  first  published,  and  viewing  them 

with  suspicion  because  he  hat!  1 n  accustomed  to  givi 

stat urj  ele  trodes  a  much  longer  time.     The  difference 

between  the  older  process  and  the  American  one  was  that 
in  tae  latter  a  high  temperature  was  used.  The  effect  oi 
that  was  enormously  to  increase  the  size  of  any  bubbles 
which    were   evolved    during    electrolysis.     This    was,    o 

irse,  due  to  the  steam  diffusing  into  the  little  bubbles 

that  they  exerted  a  powerful  brushing  effect  on  the 
,1,.,,.  difficulty  still  met  with  was  thai  sometimes 

.,„  t-  and  other  metals  came  down  in  the  form  of  powder. 
An  investigation  into  the  i  rases  of  this  would  be  a  real 
boon  to  m  my. 

Mr.  E.   V.  Lewis  asked  hi>«  the  impurity  in  the  electro- 
lyte affected  the  character  of  the  deposit.     In  the  case  of 
■  u    would   't    come  down  if  the 
,  1,    trol  senio,  or,  in  another  instance,  a 

relatively  large  amount  of  iron.     It  was  possible  with  the 
rode,  by  >ai\  ing  the  conditions,  fcoget  a  good 


...     :  •  \  (  old, I 

i  apid  met  bod 

Profi     or  T.  Turner  asked  ■-.  bi  I  bi     1 1 ppoi  Bolution 

,  , ,,  oold 
Di     i'i  i,  i        \l,,,iit  60  . 
Hi .  Si.  vi  i  i-  Pbici    in  n  plj ing  "ti  < bi 

i   in  bringiii  was 

which     ■<  ppoai  ed     in     foreign    jou 
ped    i  lie    attenl 

b hi    wanted  I     make  known  i  be  testi   i  bej 

making.     He  did  not   thii  it  hod  of  n 

rodes  was  going  to  be  driven  out 

new  method  was  neither  so  reliable  not  conve Mr. 

is  was  still  sceptical  with  respect  to  rotating  el 
l.i it  be  would  find  that  more  could  be  done  with  thom  than 
liy  stat  ii  hi.  'i  j  '  led  rodi    ,  esp  icially  h  ithres] 

Bj   rot  at  ing  elei  trod Id  depo  lit  t  fie  copper  n 

quioklj  .  and  i  bu    obtain  thi   n   alts  «  ith  ditj 

I'i.i,  tioally   all   that    i  onld    be   ai  bievi  d    w  ith   statioi 

electrodes   Id    be   achieved    with    rotating    electrodes 

In  nitric  in  id  solut ii  down  wit h 

per  « ii  Ii  t  in    i, ,t  M  y  elei  I  rodi 
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•  We  think  that  the  results  would  be  somewhat  better  if  the 
foil  anode  were  replaced  by  ,  ,ne  made  ot  gauze. 


THE  RATIONAL  ANALYSIS  OF  CLAYS. 

IIV    WALTER    C.    HAKCOCK,    B.A.,    I    11 

The  ultimate  analysis  of  a  clay  gives  the  peri  • 
the  acidic  and   basic  oxides,   but   does  not   indicate  hon 
these  are  combined  in  the  form  oi  the  various  minerals 
present.     The  amounts  ol  silica,  alumina,  and  combined 
water    an-    a    imitdi    mea-urc    ot    the    amount    of    "clay 
present  in  the  sample.     The  fusibilitj  depends  to  a  li 
extent  upon  tin- sum  of  the  fluxes  (the  oxides  oi  titanium, 
mm.  .allium,   magnesium,  and   the  alkali    metals),   pro 
N,,l,.,l  ,,,  the  case  oi  a  fireclay  there  is  not  a  large  i as 
of  silica,  which  at  high  temperatures  acts  as  a  flux.     The 
colour  to  which  the  olay  will  burn  may  be  judged  by  th< 
amount  of  iron,  though   the  red  colour  due  to  iron  oxide 
is  modified  by  the  presence  oi  calcium  compounds,     (lays 
„,,),  ,,   large  amount   of  combined   water  tend   to  track 
during  burning,  and   have  a  high  shrinkage,  and   fcht 
with  a  large  amount  of  organic  matter  require  do*  firing. 
Beyond  these  points  the  ultimate  analysis  is  not    much 

guide  in  the  manufacture  of  clay  g Is,  and  the  rational 

analysis  aims  at  the  quantitativi  '  the  com- 

ponents "t  a  clay  nit"  three  mineral     peril      clay  sub- 
stance, quartz,  and  felspar,  «  hich  art  the  main  ingredients 
of  most  "  body  "  mixtures.     Thu-.  when  i 
be  substituted  for  another,  the  potti  r  i  an 
3Ui  h  an  analysis   « bat   alterations   at 
m  Mure  in  order  that  the  body  maj  sical 

properties.     It    also   gives   an    insight    into    some   oi    the 
physical  prop  rties  ol  the  -  la; 
shrinkage,  fusibility,  texture,  etc.     Clays  are  mixtur. 
quartz  grains,   fragments  of  unweathered  and 

One   product   of   the   weathering  oi   certain   minerals,  the 

•ehA    substance,"   which  is  mainly   hydrate,!  aluminium 

t,       Quantitatively,    the    most    important    mini 
are  clav   substance,   quartz,  felspar,   and   mica 
9Uch   as   pyrites,  calcite,  rutile,  horn 

and  are  left  out  of 

act  i .iii.i   m  ti,.    ration   I  analysis. 

|„   1836   Forchammer,  in  an  investigation  of  tl 
stitution  of  clay  and  its  formation  from  i  opted 

sulphuric  acid  as  ntforclay.     In  1S44.  Brongmart 
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refers    to   the    process   as   the   "rational   analysis,"   and 

irded  :t  mainly  as  a  method  oi  isolating  "kaohn 
(argile  kaolinique)  from  "  normal  kaolins.  In  1852  n 
v*a-  used  by  Freeenius  in  his  examination  oi  the  days  of 
\  issau,  and  in  the  early  seventies  by  Bischoi  in  his  work 
on  the  relatii  n  between  chemical  constitution  and  refrac- 
toriness. It  »as.  however,  Soger  who  developed  the 
process  to  its  present  -tat-.-,  and  pointed  out  that  the 
portion  insoluble  in  sulphuric  and.  in  many  eases  did  not 
consist  onlj  ol  silica,  but  i  ontained  appreciable  quantities 
of  felspar,  the  amount  of  which  could  easily  be  determined 
by  a  Blight  extension  of  the  process.  Briefly,  the  pro 
consists  in  decomposing  the  clay  with  sulphuric  acid  with 
the  formation  of  aluminium  sulphate  anil  the  liberation  of 
silica,  in  a  form  in  which  it  can  be  easily  dissolved.  The 
insoluble  portion  consists  of  quartz  and  felspar,  and  the 
amount  of  the  latter  is  calculated  from  the  alumina  or 
alkah  content.  The  accuracy  oi  the  results  depends 
largely  on  the  details  of  the  process,  the  ratio  of  the 
amounts  of  reagents  used  to  the  quantity  of  clay  taken. 
the  strength  of  the  reagents,  and  the  methods  of 
heating. 

.-Ici'rf  treatment. — With  proper  precautions  the  clay 
substance  is  completely  decomposed  by  strong  sulphuric 
acid,  the  quartz  is'not  attacked,  the  felspar  is  only  slightly 
affected  so  that  the  error  from  this  cause  can  be  neglected, 
but  the  mica  is  very  largely  dissolved.  For  5  grains  of 
clav.  dried  at  100:  C..  the  following  amounts  of  acid  and 
water  have  been  suggested  : — 

Water  Arid. 

C.   Bischof      1884  150  c.e.  25  c.c. 

H.  Sener    1893  100  to  150  c.e.  50  c.c. 

H.  Hecht    1895  300  50 

i      Uischof       1899  ISO  50 

1    Sabeck     1902  loo  50 

E.   Berdel   1903  200  100 

'.    runee   1908  lop  50 

The  heating  is  generally  effected  by  placing  the  dish 
directly  over  a  flame,  and  arranging  that  4  to  4A  hours 
elapse  before  the  acid  fumes  strongly.  Care  is  required, 
especially  with  silicious  clays,  on  account  of  the  "  bump- 
ing "  of  the  liquid.  Some  experimenters  recommend 
heating  on  a  water  bath  for  10  hours,  and  then  on  a  sand 
hath  till  the  acid  fumes. 

Alkali  treatment. — The  silica  liberated  by  acid  from  the 
clay  substance  is  dissolved  by  sodium  hydrate,  or  car- 
bonate, or  both.  Koerner  has  suggested  its  removal  by 
digesting  the  mass  on  a  water  bath  for  5  minutes  with 
1  per  cent,  hydrofluoric  acid.  Sabeck  recommends  2  per 
cent,  caustic  soda  ;  Lunge  and  Millberg,  digestion  with 
5  per  cent,  caustic  soda  on  a  water  bath,  and  Berdel 
400  c.c.  of  a  G  to  7  per  cent,  caustic  soda,  and  heating 
nearly  to  boiling.  Jackson  and  Rich  found  that  warming 
with  5  per  cent,  caustic  soda  dissolved  appreciable  amounts 
of  felspar,  and  these  and  similar  experiments  of  Seger 
were  made  on  apparently  umveathered  crystals  of  felspar, 
which  presumably  would  be  more  resistant  than  particles 
still  left  in  plastic  clays  which  have  resulted  from  the 
decomposition  of  older  rocks. 

For  the  determination  of  the  felspar  in  the  residue  it 
was  formerly  considered  enough  to  estimate  the  alumina. 
but  Lindhorst  suggested  that  the  alkali  content  would  be 
better,  and  this  i-  now  generally  used.  The  amount  of 
alumina  often  exceeds  that  required  for  the  felspar, 
calculated  from  the  alkali,  probably  due  to  the  presence 
of  other  aluminous  minerals. 

Probably  one  of  the  most  convenient  and  accurate 
processes  for  the  rational  analysis  is  that  described  in 
Lunge's  "  Methods  of  Technical  Analysis."  which  seemsto 
embody  most  of  the  recommendat  ions  from  these  and  other 
sources. 

This  process  was  recently  used  in  making  the  rational 
analyses  of  a  number  of  clays  of  which  ultimate  analyses 
wen-  also  available.  The  alkalis  were  determined  by  the 
Law-renee  Smith  method,  and  in  many  cases  the  portions 
dissolved  by  sulphuric  acid,  and  the  insoluble  residues 
*ere  analysed  for  the  silica  and  alumina  contents. 


The  following  table  gives  the  ultimate  analyses  oi 

it  five  fireclays  (to  the  rirst  decimal  plai  ■■ 


94 

95 

96 

97 

98 

Silica  

59-0 
2.V4 

9-4 
•2 

6-0 

53-1 

.    30-5 

11-1 

•3 

5-0 

52-0 

30-3 

10-6 

.6 

6-5 

;>4-n 

1.1- 2 

5 -7 

46-4 

:I7-1 

Combined  water  .... 
Potassium  oxide  .... 

12-S 

100-0 

100-0 

100-0 

1000 

100-0 

From  these  figures  the  felspar  was  calculated  from 
the  percentage  of  alkali,  according  to  the  formula  foi 
orthoclase,  K..(  >.AU03.liSiO«.  The  clay  substance 
(2SiO2.Al2O3.2H2O)  can  be  calculated  either  from  the 
combined  water,  or  from  the  alumina  less  the  alumina 
required  for  the  felspar.  Only  in  No.  98  is  there  enough 
alumina  to  satisfy  all  the  combined  water  as  clay  substance 
and  the  alkali  as  felspar.  On  the  other  hand,  if  calculated 
on  the  alumina,  less  the  alumina  in  the  felspar,  there  is 
in  Nos.  94  to  97  an  excess  of  combined  water,  due  probably 
to  the  presence  of  other  hydrated  minerals  such  as  mica. 

The  following  table  shows  the  results  of  the  rational 
analyses  compared  with  the  calculated  amounts  of  clay 
substance,  quartz,  and  felspar. 


Clay  sub. 


Quartz. 


Felspar. 


Found.       Calc.       Found.       Calc.       Found.       talc 


94 

66-2 

63-3 

31-1 

28-8 

•>.o 

1-2 

95 

82-2 

76-0 

15-5 

16-5 

2*2 

2-0 

96 

85-4 

74-7 

13-4 

14-9 

1-2 

3-7 

97 

79-9 

72-7 

19-7 

20-2 

•37 

1-2 

98 

92-5 

92-8 

7-1 

2-3 

•4 

1-4 

The  residues  were  : 

— 

K20.        SiO.. 

Al2Os. 

In  felspar. 

Free  -ili.-a. 

SiOj.       AUOj. 

94 
95 
96 
97 

98 


•4  31-7  1-3  1-7 

•4  15-5  1-9  1-45 

•2  13-9  -6  -75 

•06  18-43  1-9  -22 

•06  5-98  1-45  -25 


•5  30-0 

•4  14-0 

•22  13-2 

•07  18-21 

■07  5-73 


The  following  table  shows  :  1,  The  amount  of  clay 
substance  found  ;  2,  the  silica  ;  and  3.  the  alumina  found  ; 
and  4.  the  combined  water  (calculated)  in  the  clay  sub- 
stance ;  5,  the  totals  of  these  three;  b'.  the  combined 
water  found  in  the  ultimate  analysis,  and  at  the  bottom 
the  proportions  of  silica  to  alumina  to  combined  water. 
which  theoretically  should  be  as  100  :  80  :  30. 


94 

95 

96 

97 

98 

1. 

66-2 

82-2 

85-4 

79-9 

92-5 

2. 
3. 
4. 

26-7 

32-4 

9-2 

36-3 
36-0 
11-4 

37-1 
36-7 
11-9 

35-3 
34-4 
11-1 

40-1 
40-0 
12-9 

5. 

88-3 

83-7 

85-7 

80-8 

93-0 

6. 

9-4 

11-1 

10-66 

10-2 

12-2 

•Silica 

Alumni 

Water 

100 

122 
34 

100              100 
99             109 
31                32 

100 
97 
31 

100 

100 

32 

From  these  results  it  appears  that  the  soluble  |>ortion 
agrees  fairly  well  with  the  formula,  2SiO2.AUO3.2H2O. 
if  the  amount  of  ferric  oxide  is  allowed  for.  and  that  in 
certain  cases  the  calculated  amount  of  clay  substance 
approximates  to  the  amount  found,  provided  that  the 
oxides  of  iron,  calcium,   magnesium,  etc.,   are  relatively 
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Tin'   analysis  nl   the   residues 
mi  the  i  mil i  I  |    '  lie  decomposition   of   the 

hows    whether   tin    aluminium   tnilphato   and 

ul    Im-i  a   pro]  rrlj    i vi  'I      The   tojal 

i  the  residue,  nm       I  a  ill  the  felspai      hould 

i  .1  to  the  qi nd       \      oen  from  th<    tablt 

the  alumina  is,  iii  tliis  -i  i" -.  in  excess  of  thai  n 
for  tin    felspar,  calculated  from  the  alkali 

Tin-  result  -  alread)    quoti  d    were  obtain,  d 
..f  .".   fireclays,   and    the   following   table   shows  thai    the 

lie    entirely    different     fr the 

actual   anion  ibstance,    quartz   and    felspar 

(,..111.1  in  a  rational  anal) 


Clay  subs 


i  ouud. 


I  ,l-|.ai 


Calc. 


M<  i 

18-2 

14-7 

29-5 

•8 

160 

%n 

}.g 

11-9 

89-1 

1-4 

1  8-2 

88 

.">  7-7 

1 

404 

in 

18-0 

88-4 

24-7 

7-4 

l 

[9-0 

88-7 

711-:. 

[0-  . 

2-fl 

•8 

134 

HI 

l.-.-J 

8-1 

!•:. 

3-8 

.7-1 

87-6 

4S-1 

17-'.' 

t-6 

lu-4 

mi  of  the  calculated  amounts  "I  clay  substance, 
quart/,  and  felspar  is  not  100.  I.ecausc  tho  oxide  .1 
titanium,  iron,  calcium,  etc..  arc  nut  reiki. m  .1  n\  but 
their  sum  in  this  scries  is  less  than  I  per  cent.  Ai  present 
there  are  not  enough  data  t..  draw  any  definite  com  lusions 

n  these  comparisons.  It  must  always  l»-  borne  in 
niin. I  thai  with  very  plastic,  line  grained  clays  the  com- 
ponent minerals  are  s..  small  in  "ram  that  :  li<-\  nun  In- 
easily  attacked  by  reagents.  This  would  account  for  the 
high   values   found   for  the  clay  substance.     The   felspar 

he  least  satisfactory  of  the  calculations.  It  would 
appear  that  cither  the  felspar  is  very  seriously  attacked 
in  the  process,  or  that  much  of  the  alkali  i-  present,  not 
as  felspar,   but   as  some  other  mineral. 

Discussion. 

Mr.    John    \V.   Cobb   wrote: — I   have    no1     used   the 
ordinary  ''rational"  analysis  of  clays  much,  because  the 
few  trials    I    made  of  it    years  ago   were  unsatisfactory. 
Some    limitations  have    been    indicated    by    Langenbeck 
in  his  "  Chemistry  of  Tottery."     The  ordinal  \  treatment 
with  alkali  i<  too  drastic,  since  it  is  certain  to  dissolve 
free    silica,    even    quartz,    unlc--    the    grains     are 
Lunge    showed    this,    and    my    own    trials   were 
tirmatory.    leading    to     1".    minutes'   treatment     with 
enl    \     i  O3solution.hot.as  a  method  for  separating 
•noii-    sdi.-a    from    quartz;     strongei    solutions   dis- 
solved line  quartz.     For  some  practical  purposes,  however, 
it  is  only  the  .oars.'  quart/   which  counts  in  action,  and 
In  such  eases  the  treatment    with  stronger  alkali  may  be 
preferable,  although  chemi.  ally  less  distineth  e.     i  ienerally 
speaking.  m\    .\  |>.n.  ii,  >    suggests   that    for   works     guid- 

■ither  the  "ci  rcentage,"  nor  the ''rational 

analysis  of  a  ela\   can  be  trusted  without  special  moditi- 

ons    in    application    and    interpretation,    which    vai\ 

with   the   us.    to  which  the  clay  is  to   be  put.  and  that 

•  variety  of  'rational"  analyses  will  be  forced  upon  the 

Understanding    chemist.     Tor    purposes    ol    classification 

and  of  re|K>rting  clay  analyses,  in  general  terms  without 

i     u->  fulness    in    specific    directions,    such 

as  fall   to   the  lot   of    a    geological    survey,  a    generally 

approved,    method    is    desirable    and    the    working    out. 

improving,   and   .ritual   examination  of    such  a   method 

eminently    useful. 

Dr.  .1.  W.   Mei.i.ik   illon     Secretary    English   Ceramic 

t\       said    it    was     very   important    in    dealing    with 

.  compounding  mixtures,  etc.,  to  have  some  definite 

idea  how  the)  were  going  to  behave.      At   present  one  had 

to  depend    mainly    on    the    method   of   trial   and   failure  : 

and  tins    I.e.  ami    verj    laborious  in  dealing  with  a  large 

number   of   clays.     The  rational  analysis  was  intended  to 

furnish  data,  which  enable  the  process  of  trial  and  failure 

to  be  abbreviated.      Mr.  Hancock  had  added  to  the  series 


M.o     1      0l      whh    I,     if 

not  reliabli  foi  claysingenci 
fail  ..   ..it      rit!  i  I"'- 

.,  d  verj    i  on  idi  rabli 
ol  oarboi 

Had     Mr.     Ilai lion 

in  in  a,,  between  the  oai  t  on  a  laj 

.,,.  i        Sal ,  i  I     ..Lied  nitric  acid 

1 1  !  i  ;     ,,  i  •  I  hat  thi    ri 

were   -u<  cessful,   i1    was    not    fab    tn    make  i 

with    i  I    ,       ntaining    unknown    amount 

oarbo i ttei 

He    I, e, mi,.!    il     .Mi.     I! 

eith ball  or  the  washed  ,  hina  i  laj  hi   had  examined, 

possii.lv    also    the    -ion.  wan  He    inli  i 

Mr.    Hancock    had     found    something    whioh    he    called 

■■  f.i  |  nd  i  di  ul. I.  d   how   much   of   thi     imaginar) 

-ul. stance  ought    to   be   present    in   his  .lays  ;     and    pi 

figures   before   them   to    how  that  the  two  determinatione 

gri         It  would  be  interesting  to  find  what  would 

i.e  don.    with  some  ol  thi    nepheline  clays,  which  contain 
ii.  plielme   in    pla.c  ol    felspar.      This   mineral   would   ....... 

..in  in  the  rational  analysis  as  '  i  la  j  ub  taw  •  In  dr) 
Cornish  -tone  he  did  n.'.t  know  « hat  grounds  then  won 
on    assuming  the  whit    powder  to  be  Al-O-.SiO-.iH  ,( > 

some  of  this  substance   « at,  but   it   was   mixed 

with  another  hydraied  alumino-silicate  with  b  tj'-ferent 
loss  on  ignition. 

The  results  of  the  rational  analysis  wen  quite  incom- 
patible with  the  ultimate  analysis.  The  latti  c  was  fairlj 
accural.,  the  f  ormei  was  not.      There  was,  therefore,  onlj 

,  .lie   pi.s-il.le    conclusion. 

He  was  not   sure  he  agrei  d   « ith  I  hi    author's  plan  pi 

calculating  felspar  by  a  determination  ol  the  alkal 

his  first  residue.     He  -aw  no  advantage  over  the  alum 
method,    and    certainly    the    residue    would    want 

washing  to  get  rid  of  the  soda  occluded  during  the  removal 
of   clay    substance. 

Mr.  Blount  said  clay  substance  propel  was  n  it  an 
entity.  Kaoliniic  he  'supposed,  existed,  but  it  had 
yerj  little  to  do  with  real  clay.  The  sam-  thing  probably 
held  true  with  felspar.  Calculations  had  Lien  m 
a-  to  the  amount  of  felspar  in  clay  from  the  percentage 
of  soda  or  alumina  in  the  residue  obtained  after  decom- 
position of   the  ela\    i i     particular   method,   ■•'/■. 

by  sulphuric  acid  oi  a  certain  strength,  with  the  result 
that  the  figures  were  incompatible.  One  should  trj  to 
derive  from  those  rather  discouraging  facts  a  more 
rational  method  of  analysis.  \  method  was  wanted, 
partly  physical  and  partlj  chemical,  bj  which  one  could 
make  a  proximate  analysis  ol  mineral  bodies.  Mr.  Han- 
cock ha.l  .Ion.-  considerable  service  in  shewing  that  the 
customary  methods  by  which  thi  werecal  slated, 

instead pf  using  purely  analytical  method-,  were  liable  to 
error.  1  le  1 1 he  spea  1  ei  '  -ugge- 1 .  .1  a  course  which  might, 
p,  i  naps,  be  betti  r.  Let  a  mixture  be  madi  ol  the 
minerals   identified  bj    mineralogists    in    clay-,    and     hi 

1    in     such    a     manner    as    to    make    pi 
analyses    oi     them       In     that     nay.      he      thought,    the) 
would   soon  know    a    gnat    deal    more   about    the    maltei 
than  they  did  at   present- 
Mr.   H.  M.   Ridge  said    the  authoi   referred  especially 

Mh.nl.i-.    felspar;     but    he   did   not    know   whether 

he  based  any  of  his  calculations  on  other  vai 
felspar,  whi<  h  were  of  common  ocenrrem  e.  He  suggested 
that  possibly  it  the  author  took  the  trouble  to  find 
approximately  41  was  not  possible  to  do  il  accurately— 
what  was  the  original  source  oi  the  clay,  the  original 
varietj  ol  Btone  or  rook  from  which  the  day  «a-  derived 
before  decomposition,  he  might  find  that  only  a  -mall 
,,,  had  been  derived  from  rock  which  bad  contained 
the  hulk  of  it-  fdspar  ..f  thi  orthoclaee  variety.  That 
might  lead  to  some  farther  interesting  results,  and  also 
the  composition  oi  thi  different  varieties  oi  felspar 
might  throw  light  upon  the  result  obtained  in  the  rational 
analysis  of  clavs. 

Mr.  Bbadli  a-led  if  the  author  had  traced  anj 
relation  between  the  percentage  ol  claj  substance  and 
the  pla-ticitv  of  the  clay.     He  remembered  thai  at  one 
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time  different  percentages  ..t  organic  matter  wort-  pur- 
lj  added  to  china  clay,  in  the  form  of  dissolved 
cellulose,  until  it  reached  a  plasticity  equal  to  that 
of  ordinary  clay.  An  addition  of  two  pel  cent,  would 
impart  sufficient  plasticity  to  a  rion-plastii  clay  to  en 

bt    worked.     The  nature  and    sctent  of  the  organii 
matter   in   clay   might,    therefore,    in    a    I  asure, 

account  for  its  plastic  character. 

Mr.   ( '.  i  ■    Cm  ssh  i  i  i    refei  red  I 
this    Journal,     lulu.    246).     .V  cceeded   in 

findJi  ions   which   would    impact  plasticity 

to     clay.         It      seemed      <|uiti'      possible     'hat      many 
other     bodies     «on-    rendered     to     ,i     certain     dej 
plaetii      by     tin      addition     o  matter;      for 

■i.  t-.  in  his  own  neighbourhood  there  was  Thanet 
sand,  very  ffne,  and  possessing  distinct  plasticity;  and 
firebricks  were  being  made  near  Epsom  with  this  sand. 
which  was  locally  idled  .lay.  li  was  almost  certain 
that  this  plasticity  was  ,|m.  mainlj  to  the  organic 
matter  associated  with  the  sand.  Acheson  used  a 
tannin  solution  tor  defloci  ulating  graphite.  There 
w.re  huge  quantities  of  mica  flowing  down  certain 
lornish  stream-  deflocculated  by  organic  matter;  and. 
many  years  ago,  lie  (the  speaker)  had  had  tie  task 
of  endeavouring  to  flocculate  it.  He  found  it  could  be 
done  with  certain  salt  solutions,  thus  shedding  light  on 
Dr.  Angus  Smith's  observations  on  the  flocculating  effect 
of  calcium  chloride  on  sewage.  (hie  of  the  finest 
flocculators  for  these  -limy  waters  was  lime:  and  the 
addition  of  about  a  half  a  grain  per  gallon  was  -  nough. 

Mr.  \Y.  F.  Ki:u>  asked  if  the  .lays,  the  anaK 
which  had  been  shown,  were  all  taken  in  the  natural 
state,  and  whether  the  sand  w.i-  included  in  them  as 
found.  The  necessity  of  separating  the  coarser  sand 
from  that  percentage  of  quartz,  which  might  be 
in  almost  a-  tin,,  a  state  of  sub-division  a-  the  clay 
substance  itself,  was  required  in  analysis  for  technical 
purposes. 

Dr.  FriLMANX  referred  to  Rohland's  work,  wherein 
methods  for  the  approximate  analyses  of  clay  were 
described.  The  finely  divided  clay  was  distributed  on  a  slide 
and  stained  with  fmhsine.  The  portions  which  conferred 
plasticity  on  the  material,  being  colloidal,  were  stained: 
a  micro-photograph  was  taken  and  the  dark  stained 
portions  were  cut  out,  and  weighed,  and  a  figure  was  obtained 
which  Rohland  slated  gave  a  numerical  measure  of  the 
plasticity  of  the  particular  material.  Tin-  was  possibly 
important  from  a  ceramic  point  of  ( iew.  In  another  paper, 
the  plasticity  of  clays  was  ascribed  to  the  percentage  of 
Colloidal  substances  present,  which  might  he  of  very  various 
character,  even  zinc  silicate,  and  no  aluminium  silicate  at 
all  which  possessed  plastic  properties.  It  seemed  that 
all  such  substances  tended  to  hydrolvse  in  the  presence 
of  water  and  become  slimy.  Substances  in  that  state 
would  be  readilv  ..tf..  tc.l  and  dissolved  by  the  sulphuric 
acid  treatment. 

Mr.  .'.  Aj.r.is  SowS  said  that  many  of  the  clays  of 
which  the  author  had  been  illustrating  the  analyses  had 
been  examined  by  him  for  the  Museum  of  Practical 
Geology,  the  samples  l»  ing  collected  with  a  view  to  having 
them  examined  in  several  way-.  The  Museum  des 
to  have  a  few  samples  of  well-known  clays  of  which  they 
Id  show  not  only  the  ultimate  analyst  -.  but  also  the 
rational  analyses  ami  several  other  physical  tests,  SO 
that  the  results  of  all  the  teste  ..add  l«-  compared.  Very 
few  analyses  of  clays  in  Britain  had  been  treated  in  that 
way.  and  he  thought  it  would  be  useful  for  various 
purposes.  He  had  considered  the-,  rational  analyses 
necessary,  although  he  quite  agreed  with  Dr.  Mellor 
when  he  said  that  they  really  seemed  to  be  of  no  use 
whatever.  \-  far  as  he  could  observe,  no  one  really 
used  the  rational  analysis  in  order  to  find  out  what  a 
cla\  wftfl  going  to  do.  In  all  cases  when  a  man  started 
an  area  of  new  flay  he  wanted  to  find  out  how  it  would 
behave.  When  practical  tests  had  been  made  the  ultimate 
analysis  helped  to  explain  little  differences,  which  arose 
in  the  treatment  of  the  clay,  what  were  the  teal  difficulties 
in  the  way  of  the  practical  worker.  It  seemed  thai  the 
rational  analysis  as  it  stood  now  was  practically  of  no 
use.  but  a  simple  and  conveniently  short  way  of  stating 


tie-  qualities  of  a  clay  by  one  test  or  another  it  il  could 
be  found,  would  be  very  useful;  and  he  looked  forward 
to  c\.i\  improvement  that  could  be  suggested  for  help 
in  dealing  with  the  difficult  problem  ot  deciding  what 
should  he  done  with  clays  of  various  kinds. 

Mr.  Hancock,  in  reply,  said  that  the  analysis  of  the 
-  luble  and  insoluble  portions  had  I  ecu  mad,-,  and  the 
comparisons  between  the  results  of  the  rational  and 
ultimate  analyses  had  been  given,  as  an  attempt  to  follow 
the  individual  constituents  of  the  days  through  the 
proci  iS,  and  to  trace  what  connection  there  was 
between  the  two  methods.  Mr.  ('..lib  had  referred 
to  Langenbeck's  statement  that  the  felspar  was  vera 
seriously  attacked,  but  it  must  in-  remembered  that 
Segei  had  pointed  out  that  under  suitable  conditions 
lie  hoi  found  that  only  2'2-i  per  cent,  was  dissolved, 
and  this  had  been  confirmed  by  -lacks  <n  and  Hieh. 
Dr.  Mellor  had  drawn  attention  to  the  omission  of  any 
mention  of  .  rganic  matter  in  these  clays,  hut  it  had  been 
impossible  to  deal  with  all  the  details,  (.'allium  carbonate 
was  generally  removed  h\  treating  the  clay  with  hydro- 
chloric acid,  and  organic  matter  by  treating  with  nitric 
acid.  The  largest  amount  of  organic  matter  in  any 
of  the  clays  mentioned  in  the  paper  was  less  than  two 
per  cent.,  and  in  the  others  it  was  considerably  1.  -- 
(if  course,  'he  felspar  could  be  calculated  from  the 
alkali  content  of  the  clay,  but  many  of  the  slides  had 
shown  that  the  results  entirely  disagreed  with  the  amounts 
found  in  a  rational  analysis.  The  removal  of  the  alkali 
from  the  residue  was  mad.-  easier  in  some  processes  in 
which  the  residue  was  treated  finally  with  hydrochloric 
acid  before  being  ignited  and  weighed.  But  if  any 
alkali  from  the  reagents  were  left  in  the  filter  paper, 
this  would  lead  to  a  high  result  for  the  felspar,  whereas 
most  of  the  results  had  shown  that  the  felspar  found 
was  considerably  less  than  that  calculated  from  the 
alkali  content  of  the  ultimate  analysis.  Undoubtedly 
the  rational  analysis  was  useful  as  a  method  of  rapidly 
sorting  out  a  number  of  clays,  even  if  the  result-  wen  not 
sufficiently  trustworthy  tor  other  purposes.  Mr.  Blount's 
suggestion  that  the  effect  of  reagents  on  mineral  mixtures 
of  known  composition  should  be  tried,  was  valuable, 
the  only  difficulty  was  that  such  mixtures  would  be 
more  or  less  definite  in  composition,  whereas  the  minerals 
in  clays  which  had  resulted  from  the  decomposition 
of  older  rocks,  had  probably  been  very  considerably 
altered  in  physical  condition  if  not  in  chemical  com- 
position. The  felspar  had  been  calculated  as  orthoelase, 
because  the  bulk  of  the  alkali,  according  to  the  ultimate 
analysis,  was  potash.  It  was  probably  impossible  to 
trace  the  kind  of  rock  from  which  these  (lays  had  been 
derived,  and  many7  had  come  from  districts  in  the  South 
of  England,  where  the  geological  question  was  by  no 
mean-  settled.  In  reply  to  Mr.  Hcid.  he  said  the  clays 
had  been  analysed  as  tiny  were  found,  without  the 
removal  of  any  of  the  sand. 


A   NEW    CAS  SAMPLING  TUBE. 

BY    Q.    NEVILL    HCNTLY.    B.SC,    F.I.C. 

In  a  boiler  trial  it  is  required  to  take  an  avi  rage  sample 
of  the  flue  gases  extending  over  the  whole  trial.  For  this 
purpose  a  rapid  stream  of  _m -  is  drawn  by  suitable  means 
From  tie  flue  through  a  wide  tube,  and  the  latter  tapped 
by  the  laboratory  sample  tube.  Assuming  that  the  gas 
in  the  main  tube  represents  the  average  of  the  Hue  gas, 
the  following  conditions  must  be  satisfied  by  the  laboratory 
-ample. 

I.  Smec  mercury  i-  used  as  the  confining  fluid,  the  tube 
-ample  must  necessarily  be  small. 

•  2.  The  gas  must  be  drawn  into  the  sample  tube  at  a 
uniform   rate   per  hour. 

:!.  The  l'.'is  in  the  dead  space  between  the  main  tube 
ami  the  -ample  tube  must    be  eliminated 

4.  The  gas  in  the  sampling  tube  must  not  be  allowed 
to  diffuse  back  into  (he  main  tube,  or  to  be  drawn  back 
into  th,-  main  current  by  sudden  changes  of  pressure. 

The  usual  pattern  of  tube,  with  single  Btopoocks  at  each 
end.  does  not  fulfil  conditions  2.  3  or  4.     The  replacement 
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>»  kii  In  double  ones,  de-scribed  by  Hal- 
i    diffii  till  - .    .ii"l    mui  b 

:,  ,    t  lie    h   ii 

i in | i|t  i.  »  Int  Ii  is  h  lined,  allows  tl 

In-      i  leaped      « Inn 

ng    in    take    the     sample, 

itiit    n.i!    o]  loe  tii    the 

l;. i.  k     diffusioi      i       up 

]    by  the 

-mall  U  at    '  In-  top  ;   ii    tl 

!  '        llnl 

worki  d,    i  he  mi  i  I  he  U 

can  "''l  f  t  i    with  I  he  fil  I 
bubbles  of  gas.     Possibly    I 
tubes  were  nol   consl  ructed  a 
cording   to   tin-  original  design. 
The   rate   al    which    the 
drav ii  in   it   no1    ■  onstant .   and 
if  thi    drip 
tap    is    i       i       I    if    this    con- 
dition   is    '•■    be    even    approxi- 
.   fulfilled. 
The     tube     figured     satisfies 
lil  ions  2,  3,  and  1.     Thi  ga 
i-    drawn  in  at    A.     The   dead 
space  i-  i  It  in  d    by   suckii 
B.     Thi    rati 

drawn   in    is    fixed    by   the   tap 
and    the   distanci   CD,   and    the 
latter  i  an  b  im  reased  bj  joining 
lass  t  iiln  w  ii  h  rubbi  i  to  l». 
It  is  i .ii\  ious  thai  the  gas  i  annof 
be  -in  ked  b  ick  or  diffuse  bai  k. 
It   has  been  found  bj  trial  that 
the   rate    at    « h 
drawn  in  is  constanl    through- 
out within  I  pel  cent        \    lighl 
'**'   ■    im  liii.itii.ii  nt  tin-  tulf    from  the 
ertical  .i    sensiti    •      fini 

adjustment. 

(The    tube   shown   was    madi 
by    ('.     L.     Midi.:.    6,     0 
II  Street.  W.O.i 


u 


V 


THK  VALUE  OF  THE  "  NON-TANS 
MATER1  VL& 


by  in:,  j.  ooRDos  Parker. 


IN  TANNING 


]                            i Im  Ii  are  both 
nlil  in  i  In    Englii  h  mai  kel  at  j 
and  tin                    ' ii  » Im  l>  tin  i 

.    t In    foliov ing     ii a ' ■  ed  out 

in  inii  ii  im  i  ii'                                       |  it  Intcn 

method  and  i  he  now  i                 Itei  (*  II  method  : — 


The  question  of  the  value  of  the  non-tans  inan  extract 
or  tunning  material  has  never,  to  my  knowledge,  been 
satisfactorily  settled,  and  has  become  more  acute  of  late 
years  owing  to  1  he  introduction  oi  closed  autoclaves  for 
the  extraction  of  the  wood  in  the  manufacture  of  extracts, 
instead  of  the  use  of  open  extraction  vats.  This  has 
resulted  m  the  manufacture  of  what  are  commonly  called 
"pressure  extracts,"  i.e.,  extracts  which  are  manufactured 
by  extracting  the  material  from  which  they  are  made  under 
pressure  of  one  or  two  atmospheres.  It  i-  1  aimed  that 
the  more  thorough  the  extract  on  which  isgiventhe  go 
is  the  yield  of  soluble  substances  obtained  from  the  wood. 
The  temperature  at  which  the  extraction  takes  place 
higher  owing  to  the  increased  pressure.  While 
this  results  in  a  greater  yield  of  soluble  substances,  it  is 
a  well  established  fact  that  extraction  under  pressure 
and  at  high  temperatures  decomposes  a  certain  amount 
of    tannic    acid.     The    object   of    this    in  was, 

therefore,  to  tind  out.  and  if  possible  establish  on 
it  al  scientific  lines,  which  was  the  more  valuable 
to  the  tanner,  an  extract  made  by  open  extraction 
containing  a  low  percentage  of  non-tans,  or  an 
extract  made  from  the  same  material  by  the  aid  of 
i  d  autoclaves  or  pressure  vats  containing  a  lower 
percentage  of  tanning  and  a  much  higher  percentage  of 
non-tanning   substances.     The   two   extracts   chosen   are 
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Extract    "A       re] I  well  known    pure    French 

chestnut  extract  extracted  on  the  open  batteries  ol 

afterwards  decolorised  by  blood  and  coin -out  rated.     Extract 

B     represents  a  similar  extract  made  from  the  same  wood 

but  ..tinted  in  closed  autoclaves  under  pressure,  and 
afterwards  decolorised  by  blood. 

Before  passing  to  the  practical  part  of  the  work,  the 
above  analyses  are  well  worthy  of  study.     With  extract 

\      the  difference  in  non-tans  is  only  1-2,  but  in  cv 
"B"  the  difference  between  the  two  methods  i    2  I      One 

of  the  chief  reasons  whj  I Id  filter-bell  method  of  anal 

was  condemned  by  the   I.A.L.T.C.  was  the  fact   that   by 

the  filter-bell  pri  pari   oi  the  i tan    were  ret  lined 

by  -int;..    attraction  and  were  reported  as  tann 
Comm.  Report*  and   Proctei  and  Blockeyt  and.  therefore, 
the  purer  the  extract    the  less  the  difference  should   be 
between    the    two  methods    of    analysis.J     It    should  be 
noted  that   the  different  i    in  i  itrai  I       B  '   able  the 

difference  in  extract  "A."  In  passing,  it  is  undoubtedlj 
the   reason    why    the    manufacturers   of    pri  ;  racts 

so  strongly  protested  against  the  introduction  oi  the  new 
method,  and  even  now  will  only  give  a  guarantee  when 
it    is  insisted   upon. 

The  practical  tests  were  divided  into  four  series.     The 
first  consisted  of  taking  12  butt-  cut  from  English  market 

hides,  the  average  green  weight  ol  which  was  ,1  11,.: 
these  butts  were  divided  into  four  parts,  and  two  parts 
from  each  butt  used  in  each  extract  Tins  procedure 
we  adopted  throughout  the  series.  In  the  first  series,  the 
butts  were  tanned  in  a  mixed  liquor  made  from  oak  bark, 
nivrabolams  and  gambier  for  the  first  12  days,  after  which 
the  marked  pieces  were  -cpai.it.  .1  and  the  further  tanning 
carried  out  in  handlers.  These  handler  pits  were  made 
up  with  the  extracts,   m   the  One  case   "A,"   and   in   the 

mill  ease  "  P>.  '      The  goods  were  handled  in 
daily  for  five  week-.  2  lb.  of  extract  being  added  each  i 
they  then    passed   on   to  layers,   winch   were   mad.    up   by 
taking     half      the     handler     liquor     and  aening 

With  these  9pecific  extracts:    the  first   layer  was  mad.    to 

.i   strength  of  65    Bk.,  and  in  order  to  duplicate 

as  possible  the  conditions  of  the  tai g,  for  everj  24 

64  Hi.  of  cup  valonea  was  dusted  in  b  tween  the  butts  to 
keep  them  apart.  At  the  end  of  the  fortnight,  the  goods 
were  taken  out  and  given  a  second  layer  in  the  -ame 
liquor,  after  the  strength  had  been  raised  to  75  Bk., 
and  were  left  in  this  f0I  three  weeks.  At  the  end  of  this 
p.  nod  a  new  liquor  was  mad.  from  the  Ii 
of  bark,  valonea.  and  myrabolams  of  4(1  Hk.  Es 
equal  portions  of  this  liquor  wen  put  into  ea  h  pit.  and 
the  strength  raised  from  40  I  •  85  Bk.  by  the  addition 
of  the  specific  extract.  The  butte  wen-  put  down  again, 
dusted  with  thi    sami    quantity  of  valonea,  and  left  for 
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four  weeks.  This  make?  a  total  of  16  weeks  m  the  tan 
yard.  The  goods  were  now  taken  out.  allowed  to  drip 
for    thro  oured    by    hand,    oiled,   rolled,  and 

dried:  no  Tatting,  bleaching,  or  othei  similar  treatment 
was  given,,  the  leather  being  finished  and  dried  in  the 
natural  way.  An  analysis  of  the  finished  leather,  gave  the 
following  results  : — 

■    t. 

Hide 

Taiuiini!  matters     

Mineral  ash     D-6  0-4 

.re    14-0  14-0 

Tanning  nu'iir      136-0  128-5 

On  the  resulting  leathei   being  weighed  and  calculated 
back  on  to  the  i*-lt   weight,  tb  lor  "'A'' 

extract  72-1  |x-r  cent,  of  leather  calculated  on  the  limed 
pelt  weight,  and  for  '*  B     extract  exactly  70  per  cent. 

The  second  series  of  experiment?  wa»  carried  out  in  a 
slightly  different  manner.  The  quantity  and  quality  of 
pelt  taken  was  the  same,  and  the  butts  were  pal 
through  a  series  of  suspender  pits  containing  a  mixed 
liquor  for  the  same  period,  viz.,  1-  days,  and  were  after- 
wards  put  through  handler  pits  made  up  exactly  as  in  the 
first  series.  The  pack  was  divided  into  two  as  before,  and 
instead  of  the  extract  being  weighed  in.  it  was  measured 
in,  in  such  a  way  as  to  keep  the  liquors  in  the  two  setsof 
pits  exactly  the  same  strength  of  tan  as  given  by  analysis. 
The  handler-  commenced  with  an  analytical  strength  of 
5  per  cent,  of  tannin  :  this  was  gradually  increased,  until 
at  the  end  of  four  wicks  the  strength  of  the  liquor  was 
7  per  cent,  of  tau  by  analysis.  The  goods  were  handled 
in  this  liquor  daily,  and  each  pack  treated  in  the  same 
manner.  After  a  month  the  goods  went  through  three 
layers,  but  these  layers  were  made  up  by  taking  a  leach 
liquor  containing  about  4  per  cent,  of  tan.  and  making 
this  up  with  the  extract  to  8  per  cent,  of  tannin  for  the 
first  layer,  LO  pea  cent,  of  tannin  for  the  second  layer,  and 
12  per  cent,  of  tannin  tor  the  third.  The  total  time  of 
tannage  k-  17  weeks.  The  two  packs  were  removed 
from  the  pits,  allowed  to  drip,  scoured  and  finished  exactly  as 
the  liist  scries.  The  yield  in  leather  calculated  on  the  limed 
weight  was  for  extract  "  A  "  73-6.  and  for  extract  "  B  " 
71>.  This  result  indicated  that  the  non-tans  contained 
in  "  B  '  extract  had  not  played  any  very  important  part, 
as  on  referring  to  the  original  analysis,  it  will  be  seen 
that,  made  up  on  the  analytical  strength,  the  density  of 
"  B "  liquors  must  have  been  materially  higher  than 
■'  A  liquet  -.  \-  e  matter  of  fact,  the  last  layer  contain- 
ing 12  per  cent,  of  tan  registered  foi  "  A  "  liquor  :i| 
Bk.  for  '■  B  "  liquor   107°  Bk. 

Having  now  at  mj  disposal  old  liquors  mellowed  from 
u^e  in  tin-  pre\  ions  m  ries,  containing  in  the  on<  case  "  A  " 
extract,  and  in  the  second  "  B."  it  was  thought  that 
nits  ould  be  obtained  similar  to  the  results  in  ordinary 
tan  yard  working.  Again,  a-  in  tie  tir-t  two  series,  the 
same  number  of  butt-  were  taken,  divided,  and  tanned 
in  two  sets  of  suspenders  of  equal  strength,  but 
separate'.  oing     mellow      liquor,     con- 

taining   "A"    extract,    the    other    blended    with    "  B." 
After  passing  through  tin-,   suspenders  foi   12  days  (they 

were    strengthened    each    .lay.,    the    good-    were    then   put 
in  the  handlers,  which  were  made  from  tl  liquors 

of  the  previous  test     After  four  weeks  in  the  ham 
these   goo  ent    into   the  old   layci    liquors   which 

had  been  used  for  the  previou  which 

a  perfectly  new  liquor  was  made  with  fre-h  leach  liquor 
raised  to  80° Bk.  with  each  of  tie  two  extracts.  The 
goods  were  dusted  as  before  with  valouea  cup.  left  m  the 
second  layer  for  three  weeks,  the  layer  being  afterwards 
strengthened  to  '.*)  Bk.  with  more  extract  and  left  for 
five  weeks.  The  subsequent  shed  work,  drying,  rolling, 
.  was  the  same.  The  yields  of  leather  calculated  on 
the  limed  weight,  wen-  foi  geriee  A  '  73-8,  series  B' 
71-6.  The  appearance  of  the  finished  leather  from  these 
three  series  of  experiment-  was  then  compared.     Leaving 


the  question  of  colour,  scries  "A"  were  in  each 
case  firmer  and  more  solid  than  "  B."  The  leather  was, 
i  if  anything,  thicker  and  plumper.  The  leather  tanned 
in  the  "  1'.  "  series  had  a  distinctly  mellow  feel,  and  would 
have  been  too  soft  for  the  English  market.  A  com- 
parison ei  i  !,e  physical  quality  of  the  leather  was  then 
made.  The  following  is  the  mean  of  -i\  tests  from  six 
separate  pieces  of  each  : — 

Series  "  A." 

i  i  washing       ifl-6 

Water  penetration  test      I1"1  ni 

Water  absorption  test  1  inch. 

Series  "  B." 

!  'ii  washing    21-3 

Water  penetration  test 143  liuurs. 

Water  absorption  test i  inch. 

The  above  series  of  experiments  appears  to  piove  that 
a-  regards  actual  tanning  of  leather,  better  results  are 
obtained  both  for  weight  and  firmness  with  an  extract 
containing  a  low  percentage  of  non-tans,  or  at  least  one 
may  certainly  claim  that  in  the  above  work  the  higher 
percentage  of  non-tans  have  not  in  any  way  contributed 
either  to  weight  or  firmness,  as  in  each  of  the  three  separate 
experiments,  extract  "  A  "  gave  better  results  than  "  B."' 
It  has,  however,  been  claimed  that  one  of  the  chief  advan- 
tages of  an  extract  containing  a  high  percentage  of  non- 
tans  lies  in  its  use  as  a  vatting  or  retanning  agent.  In 
order  to  test  this.  24  butt-  were  now  taken,  four  from  each 
of  the  three  experiments  with  "  A  "  extract,  and  four 
from  each  of  the  experiments  with  "  B."  These  24  butts 
were  now  again  divided  into  two  parcels,  so  that  an  equal 
number  of  "  A  "  butts  and  "  B  "  butts  were  in  each  pack. 
The  whole  24  were  now  wet  back  in  a  weak  tan  liquor  until 
thoroughly  wet  through :  this  lasted  three  days,  after  which 
they  were  allowed  to  drip  over  night.  The  weights  of 
these  butts  were  carefully  noted  in  the  dry  state  before 
wetting.  Two  vats  were  now  prepared,  each  made  up  t  I 
100°  Bk.  with  the  two  extracts.  The  basis  of  each  liquoi 
was  an  ordinary  clear  liquor  from  the  leach  of  45°  Bk.. 
and  sufficient  extract  was  added  to  raise  the  strength  to 
100°  Bk.  in  the  one  vat  with  "  A  "  extract,  and  in  the  other 
vat  with  "  B  "  extract.  The  temperature  of  the  vat- 
was  now  brought  to  110°  F.  and  the  butts  handled  in, 
each  set  being  kept  separate.  They  were  handled  twice 
the  first  day.  next  morning  raised,  and  the  strength  of 
the  liquor  raised  to  110°  Bk.  with  their  respective  extract-. 
the  temperature  was  again  raised  to  110°  F.  and  the 
goods  replaced.  The  third  day  the  strength  was  rai-c.i 
a  further  10°  by  the  addition  of  the  extract,  the  tempera- 
ture raised  to  115°  F.  and  the  goods  replaced.  At  the  end 
of  four  days  the  butts  were  removed,  allowed  to  drip  for 
four  hours,  and  afterwards  rapidly  rinsed  through  a 
sumac  liquor  ;  they  were  now  allowed  to  drip  overnight, 
wiped  over  on  the  flesh  and  grain,  oiled,  and  dried  slowly 
in  a  cool  dark  room  ;  when  in  suitable  condition,  the) 
were  hand  pinned,  oiled,  rolled,  and  finished  in  the  usual 
manner.  The  leather  was  then  dried  and  weighed.  All 
these  processes  were  carefully  earned  out  at  the  same 
time  and  under  the  same  conditions,  so  as  to  make  the 
work  absolutely  comparable.  The  resulting  gain  in 
weight   was  as  follows  : — 

Pack  "  A  "  gained  4-2  per  cent.  Pack  "  B  "  B 
4-4  per  cent.,  or  a  gain  ol  2/10  per  cent,  in  favour  of  the 
extract  with  the  higher  percentage  of  non-tans.  This 
vatted  leather  was  now  tested  to  ascertain  the  amount 
of  soluble  matter  which  could  be  removed  on  washing  and 
also  as  resistance  to  water: — 

The   following  are  the  results  in  triplicate: — 

>eri'--  "'  A. 

I  i...  on  washing    21-s  per  eent. 

Water  penetration  test     166  hours. 

Water  absorption  test       }  inch. 

■  "  B." 

on  washing    22-1  percent. 

Water  penetration  test      130  hours. 

Water  absorption  test  i  inch. 

These  tests  again  point  to  the  fact  that  a  high  percentage 
of  non-tans  in  the  tanning  materials  is  conducive  to  water 
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plum,   and   iUh's   mil    tend    i"   the    production   "i    ■ 
.  r   ..|    .i    lit  ractcr.     Thi      un 

doubtodlj  -tii, ii 

eight  which  i-  obtained  in  t lie  catting  oi  the  samples 
extract. 

1 1 m  iii  -  were  i  irried  ouf  on  8  full 
ili.r    (s    full    size    butts    were    u 
butt   being  eiil   iulu  four  pieces  in  ordei    thai    they 
:    be    tanned  in  the  pit  -  whii  h  were  at  our  dispi     'I 
these  being   J  t, ,  i   i>'  inches  cube.     The  resulting   tanned 
leather,  therefore,  weighed  over  hall  a  ton,  and  in  each 
I  ho   genei  al    prini  i pies  and 

.,1  out  in  this  countrj  on  a  large  scale  in  the  tannerj 
were  duplicated  possible. 

It  is  also  interesting  to  note  thai  the  extract  "A"  in 

.  osc   |"'ii,  i  rated  ra    idlj    i  han   "  B,"  I  he  •_ I 

■   k  through  in  the  handlers  in  from  seven  to  nine 

'  than  the  corn's] ding  piecos  in  the  handlers 

made  with  "  B"  extract.  This  also  means  considerable 
advantage   to  the  tanner. 

ibove  work,  had  time  permitted,  would  have  been 
extended,  and  might  with  advantage  have  been  extended 
in  the  direction  ol  further  analysis  of  the  liquors  at  various 

is  and  of  the  products  formed   by  fermentation,  etc., 

in  the  ;,its.     This  won Id  have  necessitated  a  larger  a i in 

of  labour  than  was  .it  the  time  possible.     Si  vi  i  d  analyses 

however,  earried  out   ol  the  waste  liquors,  and  the 

development   and  aridity  formed   carefully  noted,   but  in 

ise  was  there  anj  material  difference.  On  the  three 
tests  the  acidity  of  the  liquors  was  measured  each  daj 

and  kept  uniform  throng! '.     The  hinder  liquors  from 

KB"   extract    always   contai I   correspondingly   higher 

ntages  oi  non-tan-,  as  was  only  to  be  expected. 

While  not  claiming  that   the  above  work  conclusively 
s   that    the    non-tan-   arc    usel  regards   actual 

formation  of  leather,  it  indicates  that  a  high  percentage 
of  non-tans  in  an  extract  i-  of  no  advantage.  \-  it  had 
been  notii  i  appeared  to  tan  quicker 

and  strike  through  more  rapidly  in  the  extract  containii  g 
tlie  lower  percentage  of  non-tans  than  in  extract  "  B"  . 
it  was  thought  desirable  to  carry  out  a  comparative  serii 

■i  s  on  the  speed  of  tanning  and  to  ascertain  whether 
or  not  the  non-tans  retard  the  penetration  oi  the  tannin. 
To  this  end.  a  portion  ol  n  carefully  delimed  butt  was 
cut  up  into  a  number  of  small  piei  es,  cadi  I  inches  square, 
imber  of  these  pieces,  chosen  as  fai  as  possible  of  equal 
.  at  and  substance,  were  then  treated  in  the  following 
manner  : — 

The  pieces  were  thoroughly  washed  in  distilled  water 
iii  rotating  glass  churns,  tbe  water  was  then  poured  off. 
the  pieces  of  pelt  scudded  and  freed  as  far  as  possible 
from  excess  of  moisture  and  then  divided  into  four  Bets, 
each  of  tour  pieces,  marked  -I  to  4.  and  lour  pieces  ol 
each  mark  were  placed  into  rotating  glass  churns  with  a 
litre  of  distilled  water  and  i  burned  foi  1"  minutes,  after 
win,  h  to  i  burn  la  was  added  20  grams  per  hue  ol  ertxai  i 
A.  to  chum  16,  l'ii  prams  ol  extract  B;  churn  2a, 
'Jo  grams  of  extract  ,\  plus  Jo  ol  glucose;  to  churn 
2I>.  Jn    grams    of    extra,  t     I!    plus  ill  glui 

>    churns  were  then  slowly  rotated   by  means  of  an 
electric  motor,  for  about   15  minutes  in  each  hour  ;   at 
end  oi  -ix  hours  a  further  20  grams  of  the  spei  ifii  extras  ; 
added  to  each  churn,  a  fun  her  20  j  I  24  hotu  B, 

"        ■  IS  hours,    100  grams  24  hour-  later,  and  a 

further  100  grams  at  the  end  ol  the  fourth  day.  The 
tannage  was  then  i  ontinue  I 

'  d  of  six  days.      The  remaining  two  scl  were 

suspended   on   glass  rod-  in   liquors   made  in   the   - 
manner  so  as  to  tan  slowly,  imitating  as  far  as  possible 
the    usual    commercial    process   in    the    tannery:     com- 
mencing   with   a   liquor   of    in   grams   per   hire,   this   was 
Strengthened  by  the  addition  of   I"  grams  per  day  for   14 
days,  the   pelt   being   handled   up,  and   the  liquors  well 
stirred   three   times   a   day.     From   each  set   of  leal 
pieces  wen-  taken  for  analysis,  and  after  rinsing  through 
water   were   subsequently    dried,   and  the   percentage 
nitrogen  estimated    by    Kjeldahl-   method,     The   results 
in   the   following    table   give   the   tannine.'    figure,    which 


exprc  --•  -  the  numbi  r  ol  unit    ol  '  i ml d  with  100 

Mile         nil    Ian.  .  . 
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I i",    Stiasny   (Collegium    1909,    385,    p.    395),    who 

showed    that    'I"     higher    the    percentage    of    non-tan 
ent    in    a    tan    liquor,    the    Blower   the    penetration 
the  pelt. 
The  above  woi  k  indicati     I  hal  i  hi   high  ( aim    pi 
some  quarters  on  the  "non-tans"  of  a  tanning  extract 
is  ex  tii  iiiely  problematic.     It  is  the  intention  of  the  authoi 
to  carry  this  work  further  by  means  oi  standard    olul 
of   tanning    material   containing    various    percentage 

i tannins  of  varying  constitution. 

The  author  desires  to  express  his  thanks  to  Mr.  Van 
(ojn  and  other-  for  their  assistance  in  checking  many  of 
the   "  Kjeldahl  "  and   ot  hi  I    '■  suits. 

THE   COMPLETE    ANALYSIS    OF    LEATHER. 

A   Commos    Mistake   in    the   Detebmdjatioh    oi    the 
Degree  hk  Tabs  us  e. 

DR.  ,i.  coupon  p  u;kia:   \np  m.  p\ri.. 

Contribution  from  th<    Leathersellers   Company  Technical 

■idoii.  S.E. 

Much    information    valuable    to    the    practical    tanner 
.  an  In    ol. tamed  from  a  full  and  deluded  analysis  of  \ 
table  tanned   leathers,   and    the   method   devised    by    Von 
Sohroeder    and    published    in    ISIIS    (after    his    death      l.\ 
Bartel*  is  universally  used  by  chemists.     The  method  is 
so  well  known  that  only  a  brief  summary    is  necessary. 
The   leather  to   be  analysed  is  cut   into   thin   shaving 
powdered    by    means    of    a    rasping    machine.      From    one 
portion    the    actual    moisture    and    the    mineral    ash 
determined       Another  portion  i-  extra,  ted  with  petroleum 
ether   for   the  est i mat mn  of  the  percentage  of  oil,  s 
winch  the  water-soluble  matter,  including  the  uncombined 
tannin-,  are  washed  out  by  percolation  with  warm  water; 
finally,  the  percentage  of  nitrogen  i    del   rmined  on  a  third 
-ample    by    Kjeldahl-    method,  from   which   is   caloulati    I 
the  percentage  of  hide  substance  present   in  thi 
These  various  figures  can  be  obtained  with  iracy. 

Issuming  that  a  sample  of  leathei  gives  the  following 
results:     Moisture,    16-5  per  cent.;    mineral  ash,  0 
fat.   1-00:    soluble   matter,    18-6;    huh-  substance,  36-6. 
y,,n  -  n  ,       in  the  following  manni 

ah  -Mn, ,  ,  i  erythingi  ontami  .1  In  the  leathei 
excepting   moisture,   ash,   fat,   and   soluble   mat 
the  amount  ol   pure  leather  ie  found  by  subtracting  the 
tota  "'us  figures  from  100.     tn  theabc 

the  total  of  moisture,  ash.  fat.  and  soluble  matter  is  37-05 
p,r   ..nt.:     the   leather   Bubstance    would,   therefore,    be 
100     37-06     62-95.     As   the   bid      abstance   ha 
Keen  ascertained,  the  tannin  combined  can 
by  difference,  and  would  be,  in  this  per  cent. 


The     rati., 


tannin  combined 


huh-  substance 


=  71-9  per  <  ent. 


called  l'v  Von  Schroeder  the  "  Dun  »hl,      oi 

"degree  of  tannage."     The  knowledge  of  this  ratio  is  ol 


•Bartel,  Ding.  Polyt.J.,  i  •*98, 305.  p.  65;  this  J.,  1898.  17.164-169. 
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gnat  value  as  a  means  of  ascertaining  the  quality  oi  the 
i  r.  bnl  obviously  this  number  alone  is  oi  no  great  value 
■or  a-  i  the  commercial  value  oi  a  sample  oi  leather 

unless  the  physical  properties  oi  the  leather,  such  as 
penetration  oi  water,  tensile  strength,  flexibility  c.t  grain, 
btained  ;  however,  it  indicates  the  "  degree 
of  tannage,"  and  to  the  currier  or  dresser  of  leather, 
whether  the  leather  i-  likely  to  h<  eapahle  nf  good  vie  1(1  in 
dressing,  the  poaed  bib  ty  oi  retannage,  and  also  whether  the 
tannin;  lias  been  m  rational. 

The  appearance  oi  a  section  oi  the  leather  shows  the 
penetration  oi  the  tannin;  it.  however,  a  section  of 
leathei    shows  an  apparently  compli  tion,  and 

at  the  same  time  give- a  low  tanning  figure,  it  can  generally 
(included  that  the  tannage  has  been  hastened  by  some 
mechanical  mean-,  sue  h  as  drumming  or  similar  accelerating 
is,  and  indicates  thai  the  fibres  oi  the  leather  have 
simply  been  coloured,  and  that  the  tannin  has  not  com- 
pletely penetrated  and  united  with  the  fibres  of  the  hide. 
The  importance  oi  this  tani  admitted. 

ami  its  determination  for  commercial  purposes  lias  become 
general. 

The  object  oi  this  paper  is  to  draw  attention  to  an  error 
in  Von  Schroeder's  method  of  calculating  this  figure  The 
error  is  contained  both  in  bis  first  paper,  published  before 
his  death,  and  in  his  posthumous  papers,  published  by 
his  colleague,  Bartel.*  We  cannot  find  that  this  error 
has  been  iintei  excepl  by  Procter  ;t  other  publications 
and  books  dealing  with  the  analysis  of  leather,  simply 
quote  the  method,  giving  the  details  of  how  the  analysis 
should  be  carried  our.  without  indicating  the  error  to  which 
wc  refer.  This  is  not  on  the  whole  surprising,  as  suae  this 
worh  was  done  by  Von  Schroeder.  practically  no  investi- 
gations t  tin-  nature  have  been  published,  with  the  one 
exception    of    I'  work. J    in    which  he  describes 

liis  method  for  the  determination  of  nitrogenous  substances 
by  direct  titration  in  the  presence  of  formaldehyde,  instead 
of  by  distilling  off  the  nitrogen  as  ammonia. 

The  error  occurs  in  the  calculation  in  the  following 
manner  : — The  mineral  ash  is  determined  by  incinerating  a 
portion  of  the  original  leather.  This  gives  thi  total  amount 
-ties  from  mineral  matter,  insoluble  and  soluble,  includ- 
ing lime,  magnesia,  alumina,  iron,  silica,  and  salts  of  potas- 
sium and  sodium.  In  the  extraction  of  the  water-soluble 
matter,  some  of  this  mineral  matter,  i.e.,  the  soluble  portion, 
including  calcium,  sodium,  potassium,  and  magnesium 
-alt-  of  inorganic  and  organic  acids,  is  washed  out  and 
calculate, !  as  water-soluble  matter,  existing  generally  as 
anhydrous  mineral  salts  and  also  occasionally  as  salts 
containing  some  water  of  crystallisation.  Thus,  pari  oi 
"bat  has  been  accounted  for  in  the  mineral  ash  is  also 
reckoned  in  with  the  soluble  matter.  Now.  in  the  calcula- 
tion of  the  leather  substance  the  sum  of  the  tour  percentage-. 
moisture,  fat,  mineral  a-h.  and  soluble  matter,  is  sub- 
tracted from  100.  Therefore  that  portion  of  ash 
derived  from  mineral  matter  soluble  in  water  ha-  been 
subtracted  twice,  and  the  percentage  oi  leather  substance 
lou  by  this  amount.  By  incinerating  the  dry  leather, 
after  extraetion  of  the  water  soluble  matter,  the  amount 
of  a-h  derived  from  tie'  insoluble  mineral  matter  is  obtained 
and  b\  incinerating  the  water  soluble  matter  the  amount 
'it   a-li   din. e, I  from  soluble  mineral    matter    is  obtained. 

In  the  ease  of  the  analysis  referred  to  above,  the  a-h 
consists  a-  follows  : — 

4>.  ,  l  ,  per  cent 

Ash  from  soluble  mineral  matters     0-k^ 

Ash  from  Insoluble  mineral  matter-    il-l:'. 


Consequently,     Von     Schroeder's    calculation    of    the 

percentage  of  leather  is  too  low  by  0-82  pet  cent. 
alter-  the-  •■  degree  of  tannage-  "  from  71-9  to  74  |  ei  cent., 
a  difference  oi  2-1   per  cent. 

In  the  leather,  there  only  exists  after  washing,  in  addition 
to  the  leather  -ub-ianee  itself,  Hie  insoluble  mineral 
matter-:  therefore,  by  burning  the  leather  residue  aftei 
the  extraetion  with  water,  the  amount  of  a-h  derived  from 

Dine,  l'olyt.  Journal.   1897,  No.  805,  pages  65,  etc. 
t  Leather  iNilu-tries  Laboratory  Hook,  pagi 
}  Bull.  Soc.  Chim.,  1909. 


this  insoluble  mattoi  i-  obtained.     It  is  almost  correi  I 
calculate  the  pure  leather  substance  as  equal  to  the  dry 
leather  residue,  minus  the  insoluble  ash.      As  a  matter  of 
tut.     the    actual    amount    of    insoluble    mineral    tnattet 
in    the     dry     leathei     residue     is     -lightly     higher     than 
i  he    amount    of  insoluble  ash  obtained    by    incineration, 
because      by       incineration.       the       calcium      curb 
and     other    salts    are     partially     decomposed,     but      this 
error    is    very    small  :     for    example,    the    error    on    the 
-ample  in  question  containing  0-13  per  cent,  of  insolu 
a-li  i-  only  0-02  to  0-04  per  cent.     Thi-  error  i-  magnified 
when   the  mineral  ash  is  calculated   on   a  sample  of  the 
original   material,  not   only  because  the  amount  is  greater. 
Ian   al-o  boearse  L'reater  dissociation  occurs  iii  the  soluble 
mineral   matters,  ■  .u..  Epsom  salts,   or  other  easily  disso- 
ciated -alt-.     Moreover,  the  amount  of  ashes  obtained  is 
very  variable  with  the  temperature  of  incineration  depend- 
ing  upon    whether  an   ordinary   Bunsen   flame  or   muffle 
furnace  or  a  blow  pipe  is  used. 

It  i-  therefore  incorrect  to  estimate  the  amount  of 
leather  substance  as  the  difference  between  100  and  the 
sum  of  four  factors  including  the  mineral  ash.  For  this 
reason,  and  also  because  the  ash  derived  from  soluble  mineral 
matter  is  deducted  twice  in  the  above  method  of  calculating 
the  leather  substance,  we  prefer  to  determine  the  amount 
of  the  leather  substance,  for  the  calculation  of  such  an 
important  factor  as  the  '"  tanning  figure,"  by  weighing  the 
dry  leather  residue,  after  extraction  of  the  soluble  matter, 
and  subtracting  from  this  weight  the  weight  of  ash  derived 
from  the  insoluble  mineral  matters.  This  obviates  the 
unsatisfactory  method  of  determining  it  by  the  difference 
between  100  and  the  sum  of  four  separate  factors. 

The  amount  of  water  included  as  mineral  matter  in 
the  water  soluble  docs  not  affect  the  result,  because  the 
water  of  crystallisation  is  included  as  moisture,  and  the 
water  of  constitution  is  the  same  in  the  original  leather 
after  drying,  as  in  the  dry  soluble  matter,  since  the 
drying   is   done   at    the    same   temperature. 

l'n mi  the  above  reasoning  it  is  clear  that  all  the  figures 
publi-hecl  by  Von  .Schroeder  are  too  low  by  the  amount  of 
mineral  ash  derived  from  the  soluble  matter.  Curiously 
enough,  he  has  estimated  this  ash  from  soluble  matter,  and 
given  it  in  a  separate  column. 

We  have,  therefore,  repeated  his  calculations,  making  the 
necessary  correction,  and  find  that  the  "  degree  of  tani 
is  higher  by  0-5  per  cent,  to  2-4  per  cent.  It  may  be 
suggested  that  the  error  is  so  small  that  the  correction 
makes  a  difference  which  in  practical  work  could  be 
neglected,  as  in  the  leathers  analysed  by  Von  .Schroeder  the 
percentage  of  mineral  ash  is  small,  averaging  0-74.  This 
argument  would  have  held  good  for  the  tannage  of  2b  years 
ago,  but  under  modern  conditions  the  method  of  tanning 
leather  has  undergone  a  great  change,  and  whereas  the 
average  mineral  ash  of  a  leather  generally  did  not  exceed 
i  per  cent.,  nowadays,  with  the  use  of  extracts, chemically 
decolourised  and  bleached  by  aid  of  bisulphites  and  other 
salt-,  the  mineral  ash  of  which  extracts  varies  from  1-5  to 
4  per  cent.,  and  in  isolated  cases,  even  6  percent.,  the 
percentage  of  ash  in  the  leather  tanned  by  these  aa<  tit- 
may  rise  considerably  above  i  per  cent.  Evidently  it  is 
impossible  to  say  that  leather  tanned  with  these  extracts, 
and  containing  1-4 — 1-6,  or  even  2  per  cent,  of  ash.  is 
adulterated, and  the  error  which  in  Von  Schroeder  -  tables 
does  not  exceed  1  per  cent,  is  multiplied  six  or  seven 
I  inns  if  a  modern  leather  be  winked  out  under  the  same 
conditions. 

To  illustrate  this,  we  have  analysed  a  number  of  leathers 
typical  of  the  various  tannages  produced  at  the  present 
time  ;  in  these  tables,  we  indicate  the  tanning  figure 
according  Ice  Vim  Schroeder-  method  of  calculation: 
and  in  the  corresponding  column  the'  exact  figure  obtained 
by  weighing  the  dry  leather  residue  after  the  soluble  matter 
ha-  ben  washed  oul  and  deducting  from  this  the  quantity 
of  insoluble'  ash.  for  estimating  the  amount  of  the  pure 
dry  leather;  in  this  manner  it  is  possible  to  cheek  one's 
re  uli  so  that  they  agree  within  0']  per  cent.  Where  the 
duplicates  differ  from  100  by  more-  than  plus  or  minus  lei 
it  proves  an  error  in  one  of  the  other  three  determinations, 
either  in  the  moisture,  fat.  or  dry  soluble  matter,  or  it  may 
be  tie   ii-    oi  ion  bigh  a  temperature  in  the  drying  of  the 
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residue   indicating  the  pn-si  nco  ul  catci  lml -tan-  which  are 
splil  up  u'n  ing  nil  wii'i  ni  combination, 

Wo                                                         "ill    aunt  In ir  matter  in  cm. 
u  nli  I  his  ainih  si         V i]  lidir   I  lull    il   i 


then  riniiicii.il  b]  a   lerpenl  i  tube,  which 

three  or  tour  timei    immei  •■!  m  the  water  bath,  with  a 

reservoir  filled  with  distilled  water,     Th 

b    ri    ulated  bj    i    mall  clamj  I  water  i  "i"1' 


„ 


uiclv  necessary  in  estimating  such  an  important  factoi 
»s  ilic  leather  substance  that  the  weigh!  of  the  resulting 
ilr\  leather  Bhould  be  ascertained  after  washing  directly  ; 

bui  hi  inilcr  to  carry  tins  out,  u  necessitates  a  departure 
■Din  Vim  s.  hroeder's  method,  as  Ins  extractor  or 
percolator  can  no  longer  In-  used.  The  use  oi  Procter's 
extractor  is  also  unsuitable.  The  authors  have,  therefore, 
Revised  an  apparatus  winch  enables  tins  to  be  easily 
c.uiieil  mil.  Tin  apparatus  consists  of  a  water  bath 
littc. 1  with  a  thermo-regulator.  The  weighed  quantity 
of  leather  is  placet  in  an  inverted  Procters  filter  bell  or 
small  glas>  vessel.  The  ends  of  the  filter  bell  arc  plugged 
with  cotton  wool,  which  must  he  previously  tanned  and 
waslic.l.  or     glass   wool   may   !>o   used.      The   filter   bell   Is 


down  from  the  reservoir  it  must  pass  four  times  the  length 
nf  the  water  hath  before  coming  in  contact  with  th< 
leather:  it  thus  reaches  the  temperature  uf  the  water 
bath  before  it  reaches  the  leather.  The  lirst  portion  oi 
the  liquor  which  comes  over  contains  most  of  the  tannin 
matters,  sugars,  ami  those  mineral  matters  which  .litTuse 
easily,  the  more  difficultly  soluble  tannins  coming  after- 
wards gradually.  It  is  well  known  that,  theoretically, 
one  can  continue  washing  leather  for  ever,  as  a  certain 
amount  of  decomposition  is  always  taking  place,  but 
practically,  we  have  found  that  by  extracting  20  grams 
..I  leather  with  a  litre  of  water  at  a  temperature  "t  55  to 
•iii  C.  for  24  hours,  the  last  portion  of  the  water  which 
percolates  through  gives  in.  precipitate  with  a  solution  of 
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Comparison  bwtwehh  Von  Schbobder's  Calculation  and  Exact  Method. 

Table  I. 
Tanned  leathers  without  •  rlract. 
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gelatin  and  sail,  ami  only  the  faintest  colouration  with  iron. 
With  tin-  apparatus  here  described,  it  is  perfectta  safe  to 
leave   th:  iver   night  ;     the   reservoir,   however, 

must  oontaiii  slightly  less  than  tin   requisite  quantity  of 
water  so  that  the  final  percolation  tna\   be  finished  under 
ivation  the  following  morning.     Wo  find  that  a  safe 
temperature  for  an  extra  ither  1-  from  50  to 

56   '   .  'hi    i  -l.    leather  be  well  tanned,  tin    temperature 

may  be    raised    I >     <  .  ;    but    a  temperature  of  65     C. 

must  never  Ik-  exceeded.  With  under-tanned  leather  or 
leather  tanned  in  a  drum,  by  which  process  tlu  i  ombination 


of  leather  and  hide  fibre  is  not  complete,  the  temperature 
must  not  exceed  55"  C.  If.  after  commencing  the  extrac- 
tion of  a  sample  of  leather  at  60°,  a  precipitate  is  obtained 
in  the  percolate  instead  of  a  clear  solution,  it  indicates 
under-tanned  leather,  and  a  fresh  sample  must  then  he 
I  lin  and  (he  temperature  reduced.  Realising  that  owing 
to  dissociation  "I   bide   substance  and  tannin,  absolutely 

exact   figures  ca iver  be  obtained.  wo  therefore  surest 

that  for  all  practical  purposes  comparable  tigurcs  can  be 
obtained  by  following  the  above  method,  viz.,  20  grams 
of   leather.   One   Hire   oi    water,   extraction  24   hours  at    a 
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e 

22.  Spanish  Sole  s 

23       Italian  Sole    s 

e 

24.  English  Sole  retanned      ....        S 

25.  American  Mixed     s 

e 

-■  nth  African   Sole   S 

e 
2".     English  Drum  tanned     ....       S 

e 

Spanish  Sole  s 

e 

29.     English  Sole  s 

S 

Ivi  rage  s 


Table  11. 

Mixed  t 

A-! 

es 

Pure 

Leather 
substance. 

Degree 

Ml 

.Mois- 

insol. 

Fat. 

Sol. 
matter. 

leather 
subst. 

Total. 

tannase 

Differ- 

ture. 

T..„, 
I]  s 

ence. 

total. 

mineral 

Hide 

Tannin 

Mll'-t. 

comb. 

1.-.-., 

1-02 

0-8 

16-6 

65-98 

100-0 

35-6 

30-38 

85-3 

15-6 

0-18 

0-8 

16-6 

86-7 

mi  ss 

1    35-6 

31-10 

87-8 

2-0 

lli-.VJ 

0-99 

1-10 

18-2 

63-19 

100-0 

34-7 

28-49 

82-1 

16-52 

0-2S 

1-10 

18-2 

03-9O 

99-95 

34-7 

29-2 

84-1 

2-0 

16=8 

0-85 

0-9 

18-85 

62-6 

100-0 

36-1 

26-50 

73-4 

16-8 

0-17 

11-9 

18-85 

(i-2-6 

99-92 

36-1 

27-10 

75-0 

1-6 

15-8 

1-4 

1-4 

18-1 

63-3 

100-1) 

36-0 

27-3 

75-8 

15-8 

0-12 

1-4 

18-1 

64-48 

'..•.i-;iii 

36-0 

28-48 

79-1 

1-  : 

16-45 

1-62 

1-1 

17-8 

63-03 

100-0 

35-6 

27-43 

77-11 

16-45 

11-14 

1-1 

17-8 

64-5 

99-99 

35-6 

28-9 

88-1 

4-1 

16-34 

1-31 

0-95 

17-5 

63-6 

100-0 

39-2 

24-70 

63-0 

16-34 

0-12 

ii-ii.-, 

17-5 

65-0 

99-91 

39-2 

25-80 

65-8 

2-8 

16-1 

1-20 

2-8 

ls-7 

61-20 

1011-0 

36-8 

J4-4 

66-3 

16-1 

11-21 

2-s 

is.  7 

62-1 

99-91 

36-8 

25-3 

lls-7 

2-4 

17-02 

Ms 

0 

1 9-0 

62-8 

100-0 

40-9 

21-9 

53-5 

17-02 

H-ls 

11 

19-0 

63-8 

100-0 

40-9 

22-9 

55-9 

2-4 

16-0 

1-45 

II 

^2-2 

no-  ;., 

100-0 

40-6 

19-75 

48-6 

16-0 

n-25 

II 

22-2 

61-5 

99-95 

40-6 

20-9 

51-4 

2-8 

12-65 

1-03 

31-21 

3-82 

48-29 

100-0 

30-3 

17-99 

59-3 

12-65 

0-12 

34-21 

l-.s2 

49-14 

99-94 

30-3 

1.S-N4 

62-2 

2-9 

14-.I 

1-50 

2-4 

13-6 

67-6 

100-0 

40-2 

27-4 

68-1 

14-9 

n-17 

2-4 

13-6 

6S-8 

99-87 

40-2 

28-6 

71-1 

3-0 

16-0 

1-7 

1-35 

19-75 

61-20 

100-0 

37-8 

23-4 

61-9 

16-0 

0-2 

1-35 

19-75 

62-60 

99-90 

37-8 

24-8 

(',.-)•(', 

3-7 

16-4(1 

2-J 

1-3 

is- nil 

61-0 

100-0 

35-05 

25-95 

74-0 

16-40 

11-14 

1-3 

18-90 

63-2 

99-94 

35-05 

2B-15 

80-3 

6-3 

16-87 

0-89 

0-91 

13-6 

67-7:1 

100-0 

37-1 

30-63 

82-5 

16-87 

0-16 

0-91 

13-6 

68-45 

99-99 

37-1 

31-35 

84-5 

2-0 

ls-27 

1-61 

1-21 

15-2 

63-71 

100-0 

38-2 

25-51 

66-7 

18-27 

II-U7 

1-21 

15-2 

65-32 

99-97 

38-2 

27-12 

70-9 

4-2 

16-114 

1-24 

1-71 

23-95 

57-06 

100-0 

35-84 

21-22 

59-2 

16-04 

n- Is 

1-71 

23-95 

58- 1 2 

100-00 

35-84 

••■1-2S 

62-1 

2-9 

18-26 

1-16 

0-18 

11-75 

68-65 

100-0 

40-55 

28-10 

09-2 

18-26 

11-14 

a  l  - 

11-75 

on-.-.o 

in.  sn 

40-55 

29-01 

71-5 

2-3 

14-1J 

0-94 

22-92 

61-21 

100-11 

37-3 

23-91 

64-1 

14-12 

0-15 

0-81 

22-92 

61-95 

99-95 

37-3 

24-65 

66-0 

1-9 

16-12 

1-305 

2-95 

17-24    1 

62-37 

100-0 

37-10 

25-27 

6«-l 

16-12 

2-95 

17-24 

63-46 

99-94 

37-10 

26-3(1 

71-0     , 

2-9 

Table  III. 
Adulterated  leather*. 


Class  of  Leather. 


W  'o-rman  Sole  .. 

31.  German  '  i-i"  i 
liilgian  Sole  . . 

38.  Italian   - 

34.  American  Sole 

35.  English  Bole  . 

36.  Belgian  Sole 

Average 


Pure 

Leather 
substance. 

Degree 
of 

Mois- 
ture. 

From 
insol. 

Fat 

SoL 

leather 
mbst. 

Total. 

tannag< 

T  C 

Differ- 

Total. 

mineral 

Hide      Tannin 

Hi  /o 

matter. 

subst.     comb. 

s 

17-6 

2-2 

1-60 

!2 

56-30 

100-0 

34-4 

21-9 

63-6 

I 

17-6 

0-18 

l.i.i, 

58-2 

iin-ss 

34-4 

23-8 

09.1 

5-5 

8 

16-50 

2-07 

2-81 

28-4 

51-22 

100-0 

30-8 

20-42 

66  3 

■ 

15-50 

0-26 

2-81 

-i 

,,:--n 

nn-ni; 

30-8 

22-2 

7-"n 

5-7 

- 

16-78 

2-6 

l-lio 

20-52 

58-20 

loii-ii 

34-2 

24-0 

7ll'l 

e 

16-78 

0-19 

1-9(1 

20-52 

110-5 

99-89 

34-2 

26-3 

6T8 

6-7 

S 

17-1 

1-91 

1-8 

21-4 

.7-79 

100-0 

35-6 

22-19 

62-3 

" 

17-1 

0-17 

1-8 

21.4 

9-5 

99-97 

35-6 

23-9 

67-1 

4-8 

S 

17-6 

1-2 

l-i, 

32-d 

...VII 

100-0 

33-3 

21-7 

65-1 

e 

17-6 

i_- 

1-6 

22-6 

;>8-o 

100-08 

33-3 

24-7 

74-1 

9-0 

8 

17-86 

4-82 

1-37 

ir,.  no 

59-05 

100-0 

43-3 

15-75 

36-3 

e 

17-88 

0-15 

1-37 

16-90 

..3-75 

100-03 

43-3 

20-45 

47-2 

10-9 

s 

17-9 

4-95 

1-2 

28-8 

i.2- 15 

100-0 

33-8 

18-35 

54-2 

e 

17-9 

0-21 

1-2 

23-8 

99-94 

33-8 

23-03 

68-1 

13-9 

S 

17-19 

3-10 

1-76 

22-27 

55-67 

100-0 

35-06 

20-61 

58-7 

e 

17-19 

0-20 

1-75 

22-27 

58-64 

99-95 

35-06 

23-48 

86-9 

8-2 

MX..  No.  8.1 
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temperature  "l    ■  •    (.'.     Ii  will  then  bo  found  thai 

■  i  lion  of  t  In'  jx'irolatc,   I.       i  h 

Id. IK I    Minim    is    present. 

In  tho  first  of  the  above  tabl  ■■  tat-In 

hers,   in   tho   tannage  of   which   little    or    no 
has  * . .  en  u..  d      In  On'  ~, .  mi. I  table,  tho  1'  athei 

have   been    ta .1    with    ■    mixture   "t    various   tanning 

materials  from  different   countries,  together  with  i 

ing  quantities.     In  the  third  table,  various  samples 

Of  commercial  adulterated  leal  hoi ,  at  present  mi  tin-  market . 

mi'  dealt   with.     Ii   mil  It  noticed  ili.it  all  oi  the  -    ari 

adulterated  with  different  common  adulterants.     As  will 

a  by  glaucing  at  table  I.,  tho  difference  in  results 

by  the  two  methods  of  calculation , Von  Schroeder's  and  this 

mo.ii tii  .1  ono,  is  comparatively  small,   l.ut   for  tho  other 

,  tho  error  is  enormous,  and  from  this  it  will  be 

soon  that   chemists  reporting  the  "degree  of  tannage" 

to   their   clients    U    von    Schroeder's    formula,    without 

tho   correction,   oven   for    non-adulterated   leather,  ahow 

of  tannage  "  as  being  considerably  lower  than 

is  actually  the  oase,  ami  the  report,  therefore,  is  liable 

to  be  misleading. 

The  authors  do  not  olaim  any  novelty  in  this  work,  but 
■ieri.|\  wish  to  establish  a  more  accurate  method  for 
■Dutliiining  a  figure  for  the  "  degree  of  tannage  "  of 
leather,  which  is  of  extreme  value  to  the  tanner  and  buyer 
her,  a.s  it  enables  him  to  judge  the  quality  of  the 
leather  anil  also  to  cheek  the  process  of  tanning  in  the 
tan-yard. 


Manchester  Section. 

h>  Ut  il  Manchester,  on  Friday,  January  It//,.  1910. 


Mil.    B.    11.    il.  IYTOH    IN    THE    I  RAIR. 


THE     ANALYSIS     OF     FERR0CYANIDE8 

BY    K.    W.    SMUUiiW.     M.sc.    I'h.D. 

In  a  recent  paper  before  the  Soi  ii  t\  of  Public  Analysts. 
H.  G.  Colman  has  given  an  account  of  tho  various  methods 
in  use  for  the  estimation  of  fcrroeyaniilos  in  spent  oxide 
of  iron  and  other  cyaniferous  masses  (Analyst  1908 
201  :  this  •!..  1908,  B06),  and  he  there  outlines'  the  three 
principal  classes  of  method  as  follows: — (1)  Titration 
with  metallic  salt  solutions.  (2)  Determination  of  the 
iron.     (3)    Determination    of    the    hydrocyanic     acid. 

The  author  has  ha. I  oca-ion  to  subject  the  tiiM  and 
third  of  these  methods  to  a  careful  examination,  ami  the 
conclusions  arrived  at.  some  of  which  are  not  in  accord 
with  those  of  previous  workers,  are  given  in  the  following 
paper. 

Determination  of  Hit  hydrocyanic  acid.— This  method, 
which  depends  on  the  conversion  of  the  ferrocyanide  to 
mercuric  cyanide,  was  first  proposed  by  Hose  and  Kinkener 
K»its.  anal.  Chem.,  1862,  1,  299),  and  further  developed 
by  Fold  (J.  Gasbeleucht.,  1903,  47,  565)*  It  is 
carrieil   out   as   follows  : — 0-3   to  0-.")  grm.   of    the  soluble 

Miide  is  placed  in  a  tla<k  and  dilute, I  to  100 
ir.n  o.c.  with  t  he  ail. in  ion  of  iii  e.e.  of  normal  caustic  soda. 
This  i-  boiled  and  16  c.e.  3.\'t  magnesium  chloride 
dropped  slowly  in  with  continual  shaking  in  order 
to  get  a  milky  precipitate  of  magnesium  hydrate.  This 
is  then  boiled  again  and  100  C.C.  of  boiling  X  10  i, 
chloride  added  and  the  boiling  continued  for  ."">  to  15 
minutes.  The  flask  is  then  connected  to  .,  .  on, leu-,  , 
dipping  into  a  receiver  containing  2o  C.C.  .Y  caustii 

t)f  4.Y  sulphuric  aeiil  is  run  from  a  stoppered  funnel 
into  the  flask  ami  the  contents  distilled  for  20  -30  minutes 
when  the  whole  of  the  hydrocyanic  acid  is  obtained  in  the 
receiver.  The  distillate  is  then  titrated  with  .Y  111  silver 
nitrate  solution  after  addition  of  a  little  potassium  iodide. 

•  See    also    Carpenter   and    Under  (41st   Annual   Report  nn 
Alkali  works,  1904.  34) ;  also  Mayer  and  Hempel  (J.  Gasbeleucht 
1908,  4261. 

J  In  this  paper,  as  in  Feld's.   "  .V  ■■  is  used  to  denote  "  Mole- 
cular Normal.  ' 


lie    follow  nit  |.i.  i  an 

1  I    4  he    en    it       guaranteed    i  bemicallj 

pur.  ."  should  i.i    boili  .1  foi   ir mi.      « ii  ii  the  •  a 

soda  to  oonvert  an]    traces  oi   in  olnbli    compounds  into 

oluble  i.  rrooyanide.     (2)  The  mag i |. 

be  ad      I  lowlj  wnli  i  ontinual  Bhaking,  I 

i  mi  hydroxide  being  verj   finely   d 

0  thi    i  i. .  aim. ,n  making  possible  an  ei 

as  2  per  cent.        .;     I  I,,      ,    ■,,  m,.    ehlon.le  should   I 

added  boiling  to  the  boiling    olution.     1 1)  Thi    mol 

raiio  I.,  i  ween  the  mi  n  at  i oi  tdi    tnd  I  hi    i 

ohl le    « hull   is  not    precipitated    bj    thi    ■  au  tii 

hould  be  I  :  3  or  4. 

In  order  to  test  the  method  as  so  described,  trial  analyses 
were  tirsi  carried  out  on  solutions  of  pure  potassium 

sodium  leno.yaniiie  which  had  been  carefully  reorystallized. 
Solution-  were  accordingly  made  up  containing  I  grm  oi 
potassium  ferrocyanide  per  litre.  100  c.o.  of  this  Bolution 
ws  treated  exaotlj  as  desoribed,  with  the  preoautioi 
indicated  by  Feld,  and  it  was  found  thai  the  yield  ei 
hydrocyanic  acid  obtained  was  only  from  94  —97  percent 

01  thai     theoretically    obtainable    from    the    fcrrncvani.le 
employed,  two  consecutive  experiments  under  apparently 

identical  conditions  often  differing  by  as  moon  as  2 — :t 
per    cent.     Similar    results    were    obtained    with    othei 

samples  of  reirvstalliz.il  potassium  ferrocyanide  and 
also  with  sodium  ferrocyanide.  In  many'  eases  the 
solutions  in  the  distilling  flask  were  again  diluted  and 
distilled,  with  ur  without  the  addition  of  more  acid,. 
but  in  no  case  was  any  trace  of  hydrocyanic  acid  evolved 
■  on  the  second  distillation,  nor  was  any  indication  evei 
obtained  of  blue  or  green  colouration  in  the  residue  left 
in  the  distilling  llask.  Experiments  on  varying  the 
amounts  of  the  several  reagents  had  only  a  negative  result. 
It  was  noticed  in  the  preceding  experiments  that  a 
distinct  odour  of  hydrocyanic  acid  was  developed  in 
every  case  on  adding  the  magnesium  chloride  to  the 
alkaline  solution — the  magnesium  chloride  being  of 
course  very  much  in  excess  of  the  caustic  soda.  In  one 
experiment,  to  100  c.o.  of  the  ferrocyanide  solution  was. 
added  25  c.c.  of  .V  caustic  soda  followed  by  a  solution  ,.i 
0-2  grm.  of  ferrous  sulphate  i  rystals  in  the  cold.  This 
would  convert  any  cyanide  present  into  ferrocyanide. 
Tho  test  was  then  carried  out  as  before.  On  adding  the 
magnesium  chloride  solution,  hydrocyanic  acid  was 
-till  evolved  and  the  final  yield  of  hydrocyanic  acid  was 
95-5  per  cent. 

hose   of   hydrocyanic   acid  on   boiling   with    magnesium 

flthiriilc.  -1011  c.c.  of  tho  potassium  ferrocyanide  solution 
was  treated  with  2.">  c.c.  of  N  caustic  soda.  This  was 
boiled  in  the  distillation  apparatus  ami  L'o  c.c.  of  -iX 
ma  .oiesium  chloride  slowly  added  from  the  stoppered 
funnel,  the  llask  being  meanwhile  shaken  ami  any  hydro- 
cyanic acid  evolve.]  collected  in  the  receive!.  The  boiling 
was  continued  for  10  minutes.  Tho  solution  in  the 
distilling  llask  was  again  diluted  and  distilled  again 
into  a  fresh  receiver  for  lo  minutes.  100  c.c.  of  the 
mercuric  chloride  a  ilution  was  then  added  boiling,  and 
the  solution  again  distilled  into  a  fresh  receiver.  FinalK 
the  solution  was  again  diluted  and  distilled  with  .'ill  e.e. 
4.Y  sulphuric  acid.  The  following  were  the  results  ol. 
tained  : — 

vanic 
id  evolved'. 
Per 

First  boiling  with  magnesium  chloride  1-05 

ditto  0-35 

Boiling  with  mercurlo  chloride 0-00 

Distillation  with  sulphuric  acid    M-72 

Total  96-1 

Thus  it  appears  that  though  this  loss  may  account  for 
si  me  of  the  fluctuations  in  the  percentage  found,  yet  it 
does  not  account  for  the  whole  !o-s  in  the  estimation. 
In  no  single  case  did  tic  yield  of  hydrooyanic  acid  ap- 
proach that  quoted  by  Feld,  who  in  four  consecutive 
experiments  with  pure  ferrocyanide  obtained  the  folio* 
yields: — 100-2  per  cent..  100-2   per  cent.,    100-3   per  cent.. 

100-2  per  cent. 

Experiments  starling  from  pota-isinm  cyanide. — In  order 
to  eliminate  any  possible  errors  duo  to  impurity  in  the 
ferrocyanide   used,    a    series   of  experiments    wore  carried 


320 


SKIRROW-   THE  ANALYSIS  OF  FERROCi  VNIDES. 


[March  SI,  1910. 


farting  from  potassiom  cyanide,  a  solution  oi  which  was 
freshly  made  up  and  its  strength  ascertained  exactly  by 
titration  with  silver  nitrate  and  also  bj  titration  with 
silver  nitrate  utter  distillation  « it h  3.Y  magnesium  chloride 
solution  as  in  fold's  methi  stimation  of  cyanide. 

The  two  methods  gave  results  a  ei  cent 

25  c.c.  of  tlii-  solution  wa-  treated  with  50  c.c.  ol  A 
,.au,.  .  ,i   with  a   solution  ol  0-1  grm.  ol  ferrous 

aulp]  rhis     was    allowed    to    stand     with 

frequent  shaking  in  the  cold  foi  I  houi  and  was  then 
treated    as    in   the    ferroc  -'•     The    magnesium 

ohloride   was  added   very  slowly  on  the  distillation 
paratus    and    any    hydrocyanic    aria    evolved    collectei 
in  ,i,  S  .ill-  obtained,  96'  and  97-0 

per  cent. 

Distillation  of  potassium  eyanm  with  magnesium  1 1 

lution  distilled  direct   with 
.M.-iiiTii    chloride    Eoi     ',    houi    conditions 
,,t  collecting  being  the  same  as  in  the  ferrocyanido  test. 
field,   99-8   pel 

Hati<m  oj  po  rant*  urith  sulphuric  acid. — 25 

c.o.  ol  potassium  cyanide  solution  diluted  with  160  c.c. 
watei  and  distilled  with  30  c.c.  of  J.Y  sulphuric  acid, 
dilution  and  conditions  of  collecting  being  the  same  as  in 
the   ferrocyanide   test.     Yield.   99-9   per   cent. 

It  if  thus  evident  thai  at  this  dilution  the  sulphuri< 
acid  does  not  attack  the  hydrocyanic  aoid.  It  inusl  I 
noted  however  that  in  the  ferrocyanide  tesl  the  hydro- 
cyanic aeid  is  present  as  mercuric  cyanide  anil  this  would 
probably  decompose  more  slowly  and  lie  still  present 
when  the  acid  was  l»  coming  somewhat  more  <  onci  ntrated. 
Distillation  of  mereuiic.  cyanidt  with  sulphuric  acid. — It 
was  found,  in  accordance  with  Feld,  that  the  hydrocyanic 
aoi,l  could  not  be  distilled  off  with  Bulphuric  acid  in 
absence  of  chlorides.  25  c.c.  of  the  potassium  cyanide 
solution  was  treated  with  Mm  c.c.  of  the  .V  10  mercuric 
chloride  solution  in  ordei  to  obtain  mercuric  cyanide 
25  c.c.  ot  ::.V  magnesium  chloride  was  added  and  the 
solution  distilled  with  4.Y  sulphuric  aeid.  The  following 
rr=lilt-    weie    obtained  : 


Acid 

ased. 

\  i.  Id 
hydrocyanic  acid. 

Remarks. 

per  ci  ■ 

9:t-4 

99-6 

99-4 

Distilled  for   |   hour. 

,!  more  slowly. 

Distilled  very  slowly 

for  1  hour. 
Distilled  very  slowly 

for  1   hour. 

Thus  on  distilline  mercuric  cyanide  with  sulphuric  acid 
a  miK  b  bettei  yield  of  hydrocyanic  acid  i-  obtained  if  the 
solution  he  distilled  slowly  and  the  loncentration  of  the 
acid    he    kepi    low. 

This  represents  the  maximum  yield  if  hydrocyanic 
aeid  which  may  In-  expected  in  the  ferrocyanide  tesl 
if  tin  ferroevanide  i-  converted  ipiantital  i\  civ  to  mercuric' 
cyanide  and  it  the  other  product-  of  decomposition  of  the 
ferrocyanide  have  no  effeel  on  tin-  yield  on  distilling 
mercuric-   cyanide   with    sulphuric   acid. 

f  the  other  products  of  decomposition  of  th  ferro 

25  c.c.  ot    the  potassium  cyanide  solution  was 

treated   with    I'm  c.c.  of  tin    mercuric  chloride  solution 

followed  by  25  c.c.  of  the  magnesium  chloride  solution. 

Thi-  was  pi I  oi  the  distillation  apparatus  am1  b 

\  mixture  i  I  50  c.c.  of  .V  caustic  soda  and  a  solution  of 

,,t   ferrous   sulphate  i  rystals  wa;    then  dropped 

slowly    in.     Thus    we    ftavi    the    theoretical    amount    ol 

mercuric  cyanide  and  in  addition  th.-  other  products  ol - 

t ;l it . .  tage.     In  one   i  xperimen!   1 1"    magnesium 

chloiide  and  ferioo-  sulphate  wen   mixed  and  the  caustic 

tnd   the   iron   oxidized  I    sufficient 

uric  chloride  before  adding  to  the  mi 

solution,  th     result    being  the  same 

The  mixtures  were  then  distilled  -lowly  for  I  hour 
with  16-5  cc.  of  4^  sulphuric  acid,  fields  of  hydrocyanic 
acid  obtained:— 98-0  per  cent.;  9H-5  per  cent.:  98-4 
percent.;  98-5  per  cent ;  mean.  OS-35  per  cent.  We  thus 
have  about  1-2  per  cent,  lower  yield  due  to  thi-  cause. 


Distillation     after    conversion     to     ferrocyanide.— Theat 

experiments    wen-    carried    out    with    the    same    qi 

as  above,  the  only  difference  being  that  the  reagents  wen 

added   in   such   a   way  as  to  firs!   form  ferrocyanide  which 

was  then  d imposed  again  to  mercuric   cyanide.      Yield'' 

obtained:  97-5  per  cent.  ;  97-5  per  cent.  ;  9K-4  pci  cent.: 
97-9  per  cent.;  98-1  per  cent.:  97-2  per  cent.:  mean 
97-77  per  cent  Thus  we  havea  less  yield  of  hydrocyanic 
acid  if  the  reagents  are  added  in  such  a  way  as  to  form 
ferrocyanide  than  if  added  so  as  to  give  mercuric  cyanidi 
direct  "Inch  points  to  some  loss  of  hydrocyanic  acid  onlj 
the  conversion  of  ferrocyanide  to  mercuric  cyanide. 

ocyanidesby  titration  with  zinc  sulphate.— 
Preliminary  experiments  were  carried  out  on  this  method 
on  the  lines  indicated  by  Colman  (/or.  rit. ),  who  points  out 
the  considerable  influence  of  the  nature  ami  amount  of 
the  alkali  sulphate  present  on  titration,  and  shows  that  in 
-i  tndardization  of  the  zinc  sulphate  solution  against  pure M 
ferrocyanide  an  amount  of  alkali  sulphate  .should  lie  added 
equal  to  the  amount  which  would  be  present  in  the  titration 
of    an    actual    sample.      He  shows  that  in  titrating,  say, 
sodium    ferrocyanide.    the    same    result    can    he    obtained 
as  in  titrating  potassium  ferrocyanide  if  a  sufficient  amount  j 
of   potassium    sulphate    be   added    to   the   solution.     The  I 
strengths    of    solution    employed   by  Colman   were   4,584  I 
grms.     sodium    ferrocyanide    per    litre    and     equivalent 
-t lengths   of  the  potassium   and   calcium  salts,  and  11-51  [ 
gnus,  of  zinc  sulphate  per  litre.    This  method  of  analysis  f 
has  been  used  by  the  author  for  a  long  time,  using  much 
more  concentrated  solutions  than  the  above.  Hz.,  oil  grms. 
of  sodium  ferrocyanide  per  litre  and  equivalent  solutions 
of  tin-  potassium  and  calcium  salt,  and  46  5  grms.  of  zinc 
sulphate  per  litre.      At   this  concentration  the  end    point 
is  much  more  sharply  defined  and  the  behaviour  in  presence 
of    alkali    sulphate    shows    certain    important    differences 
from  the  behaviour  in   weaker  solutions. 

Experiments  "»  potassium  ferrocyanide. — The  potassium 
ferrocyanide  used  in  these  experiments  had  been  carefully 
recrystallized.  The  titrations  were  carried  out  as  follows  :-3 
25  c.c.  of  the  potassium  ferrocyanide  solution  was  measured 
into  a  porcelain  basin  and  was  diluted  with  50  c.c.  of  111 
per  cent,  potassium  sulphate  solution  or  of  water  as  tin- 
case  might  be.  This  was  acidified  with  2  c.c.  of  dilute 
Bulphuric  acid  (1  :  2).  The  zinc  sulphate  solution  was 
run  slowly  into  this  and  the  end  point  determined  by 
placing  a  band  of  50  per  cent,  ferric  chloride  on  a  small 
square  of  Schleicher  and  Schull  special  reaction  paper 
Xo.  601.  This  was  then  dipped  into  the  solution  until 
the  liquid  just  soaked  up  to  the  ferric  chloride.  The  end 
point  was  taken  when  a  blue  band  was  just  not  formed 
in  2  minutes.  It  was  found  to  usually  develop  in  2  J — 3 
minutes. 

In  the  preliminary  experiments  it  was  found  that  the 
reaction  ceased  fairly  quickly  in  absence  of  sulphate, 
but  that  in  presence  of  sulphate  the  reaction  was  much 
slower.  The  end  point  in  all  cases  was  quite  sharp  and 
easy  to  determine. 

[bsenee  of  sulphate. — Zinc  sulphate  required,  23  7'.'  r.r. 
■   On  allowing  the  solution  to  stand  for  one  hour  no  stronger 
I    development    of    blue    took   place   on   maki  g   the   paper 
test  and  no  further  amount  of  zinc  was  required. 


/-,,  .,  net   of  sulphate. 


of  potassium  ferrocyanide. 


solution  50  c.c.  10  per  cent,  potassium  sulphate  +  2  c.c. 
dilute  aeid.  It  was  found  that  in  this  ease  much  less 
zinc  sulphate  was  required  at  first.  Thus,  on  running  in 
23  c.c.  "f  zinc  sulphate  and  stirring  for  2  minu  lis.  no  trace 
of  blue  was  shown  ciiimik  ng  the  paper  test.  It  was  found, 
however,  that  on  allowing  the  mixture  to  stand   for   }   t"    \ 

1 t   and    then    making   a    paper   test    a    strong    blue   line 

was  ai  .nice  developed,  and  on  continuing  the  titration 
tin-  amount   of  zim    required   was  23-79  cc  thus   being 

exactly  the  same  as  in  absence  of  sulphate.  (In  allowing 
tin-  mixture  to  -land  further  for  1  hour  and  again  making 
the  paper  test,  no  further  trace  of  blue  was  developed, 
thu-  indicating  that  the  mixture  is  now  in  equilibrium. 
It  thus  seems  certain  that  in  presence  of  alkali  sulphate 
tin-  first  precipitate  to  come  down  is  one  in  which  some 
of  the  zinc  is  replaced  by  the  alkali  metal,  but  that  on 
i  inding  tins  precipitate  -plits  up  again  and  gives  soluble 
alkali  ferrocyanide  and  arprecipitate  containing  more  zinc 
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t li.t  11   I  I   one      Miller   and    Danzigei    (J.     Vmer. 

Chein,  Soc.   I!H)2,  U4.  823)  luivc  pre\ the  fuel 

thai  when   i  .mil   i.  i  !■■■  \  iinidi    pri  ft  IE  oonl  "  I 

wiili  the  solution   i which   il   no     been   precipitated, 

tin-    |ircci|>il  it'-  i     composition    in      u  li     i    waj 

tli  ii  The  process  is  not, 

thi    '  in, hi nt  "t  zinc 

ii-'i  I    ii  u.miI'I  I"  il '■  II  the  prei  ipitate 

:        hi..  howci  'i .  seen  ih  ii.    ii   the 
oom  entration    nl        lution      •  niploj  ed,     the    i  nd     result 

i-  ih'-   -  ti'ii    in i     ii  i      ol    id "  1 1     Ii.  i ii 

sulphate.  iiihI  il"  '  imposition  nt  tin-  precipitate  n>  presence 
.\ir  i  "i  potassium  sulphate  the  n  lien 

onlj  ih'-  pot  issiuiii  "l  tin-  ferrocyanide  is  present,  | led 

ilphnte  tin-  necessarj  i  ime  be  illowed 
ii  thi  i 

cyanide.     I"  this  oa  e,  ow  ing 

to  the  uncertainty    as   to  the   exact    composition   ol   the 

dlized  -  ill.  the  solution  was  made  up  and  its  strength 

l>\    conversion    to    the    potassium    salt. 

Tli'  solution  was  then  made  equivalent   t"  the  wlut 

"i   tl  mt   rind  sodium  9alt   used. 

I'i.im-i  .ii  sulphate,     23  c.c.     50  c.c,  (rater     -  c.i 

ii!       .        24- 18   c.c,     2410   cc,     2412   - 
sulphate  -"lution. 

Present  im  sulphate.  -(S  grms.)    25  c.c,  calcium 

l      olution     '     I'1  per  '-'-nt.  -odium  Bulphat 

ii  nl  required  24-23    cc,    24-21  c.c,    24.23  c.c. 
of   zinc    suphatt 

.-  n  nil . 

a    of  sulphate.    26   c.o    of   sodium    ferrocyanide 

solution     50  cc,  water    2   c.c.    acid   required  24-04  d 

24-05    c.c,    24-00    cc,    24-03    cc     ol    zinc    sulphate 

Bolution.     in  each   case  the  end    point    was    quite   sharp 

!    .in   standing    for    1    hour   longei   no  f urthei  zinc  was 

red. 

'..  i  c.  "I  sodium  ferro- 

nide solution  |-50c.c.  of  10  percent,  potassium  sulphate 

solution       -     c.c     of     acid    required      -ii-s.'i    c.c     and 

.if  zinc    sulphate   .-"lution.     In    this  case  also 

it    was    necessary     to    allow    the    mixture    t"    stand    for 

\  to  |  .in  hour  befbn    finishing  the  titration.     •_':!  cc.  of 

tin    zinc  sulphate  was  run  in  and  tin-  paper  test   made 

2  minutes  when  ii"  silmi  of  blue  was  obtained.     After 

iding     for  hour,     however,     a     paper    teal   gav« 

an  immediate    blue    line.      The    result    in    presence    of 

issium  sulphate   i-   much    more   nearly  equal   to   the 

tion    of    potassium    ferrocyanide,      being,    however, 

slightly  higher. 

nee  of  sodium  sulphate,  25  cc  of  sodium  ferro- 
de  solution  -50  cc  ol  10  per  cent,  sodium  aulphatc 
Bolution  -  cc  of  acid  required  24-11  cc,  24-16  cc, 
and  24-13  cc  of  zinc  sulphate  solution,  the  -"lution  being 
allowed  to  »innl  |  to  I  hour  before  completing  the 
titration.  Thus  the  result  in  presence  of  sodium  sulphate 
is  practically  the  same  ;i-  in  absence  of  sulphate. 

Influenei    of   impurities.     26  cc.   of  the  sodium  ferro- 

oyanide  solution  was  taken  and  to  this  was  added  "iO  c.c. 

solution  containing  I  grm,  each  ol   sodium  sulphite, 

thiosulphate,  and  sulphide.    The  solution  was  neutralized 

with   sulphuric  acid   and  2  c.c,   of  the  dilute  sulphuric 

;u  nl    added. 


i,     i  rod  irdh  ing      The  result  n  in  1  hi    follow  ing 

table 


purities 
In  abaen i  impurities        . . . . 


Zinc  sulphate 

ri-i|llllvil. 

.      24-02  cc 
24-04  c.c. 


Thus  the  presence  ..t  Bulphite,  sulphide,  and  thiosulphate 
is  without  influence  on  the  accuracy  of  the 
ction  tn  he  applied  wh< 
■   iifjers  iron,  thai  /»•• 
standardized,     [n  all  cases  25  cc,  of  the  sodium  ferrcn 
solution  ii  and  50  cc  of  the  10  per 

sulphate  solution  added.  To  this  2  cc.  ol  the  dilute 
iciil  was  tdded,  thus  bringing  the  total  volume  up  to  77  c.c. 
Tin-   fi  solutions    were    made    np    of    varying 

strength,  the  strength  of  the  first  solution  being  th 


Sodium  ferro- 

'  ■    '   ' 
t 


.1'  [oil 

from  I  fjuiid. 


1.2500 

0-00 



9- 1  7 

n-17 

0-3125 

5-80 

0-22 

n  i  „, 

" 

L-20 

Ii  I  hi  cot  root  ions  abovi  h  plol 
the  volume  of  zinc  sulphate  actually  used  it  "ill  be  found 
that  the  points  lie  very  olose  to  a  tiaighl  line.  It  thon 
it  is  necessary  to  titrate  solution  ol  an}  trength  within 
ih,.  above  limit  .  provided  the  titration  be  alwaj  madi 
in  the  same  volume  of  Liquid  (77  co.)  and  with  approxi- 
mately 6  grms.  of  sodium  sulphate  and  2  c.c.  of  I  in  '; 
phuric  acid  present  the  amount  ol  zirn  sulphate  actually 
ii-,  il  can  '"■  corrected  from  this  (  urve  and  the  amount  ol 
ferrocyanide  present  calculated.  It  must  be  remembered 
that  the  more  dilute  the  ferrocyanide  solution  which  is 
being  titrated  the  more  care  must  I"-  taken  to  have  the 
standard    amount    of   sodium    sulphate    present. 

Experiments    in    weaker   solutions.      W<    hi n   that 

In  solution-  ot  the  concentration  befon  mentioned  the 
amount  "I  zinc  sulphate  required  for  precipitation  ol  a 
given  amount  of  alkali  ferrocyanide  wae  practi 
independent  of  tl"-  amount  of  the  sulphate  of  the  same 
alkali  metal  present  it  time  be  L'i'.'-ti  for  the  precipitate 
to  come  into  equilibrium  with  the  nearh  completed 
prei  i  pitated   Bolution. 

Experiments  were  then  tried  to  test  the  effect  "I  -t.  in  liny 
on  titrating  when  using  the  weaker  solutions  which  had 

i i  general  use  previously.     The  following  solution 

were    used:  -11-51    grms.    of    zinc    sulphate    per    litre; 
1-58 1  grms.  of  sodium  fi  rroi  yi  nide  per  litre. 

Titration  n>  ah  enc<  of  iiilphalt  50  cc.  oi  odium 
ferrocyanidi  solution  50  c.c.  of  water  2  c.c.  ol  dilute 
'nl:  Required:  [a  17-65  c.c;  (6)  17-iio  c.c.  of  zinc 
sulphate. 

Titration  in  presena  of  sulphate. — 50  c.c.  of  sodium 
ferrocyanide  solution  50  -  c  of  10  per  cent,  -oilium 
sulphate       -  c.c.  oi  acid.     In  this  ca  Eore  it   was 

found  that  if  -a\  16  '  .'-.  "i  zinc  sulphate  was  run  in  and 
the  paper  test  made  at  once* no  trace  of  the  blue  band 
woufd  be  obtained.  On  standing  for  a  quarter  of  an  hour, 
however,  an  immediate  blue  band  waa  obtained.  I'.ut  it 
',va-  found  that  on  completing  the  titration  the  amount 
of  zinc  Bulphate  required  waa  not  the  same  as  in  a 
sulphate.  The  amount  required  was  (o)  16-7  c.c;  (61 
lii-7  c.c.  <  tnr  of  the  above  titrations  was  allowed  to  stand 
for  In  hours,  without  any  further  change  in  the  amount 
of  zinc  sulphate  required.  This  difference  caused  by  the 
presence  of  sulphate  makes  the  method  less  easil]  applicable 
for  general  use  than  the  method  usim;  the  stronger 
solutions 

Thi  a  pat  de. — 

The  method  adopted  for  'his  purpose  was  the  preoipitation 
of  the  ferrocyanide  by  alcohol.  A  stud]  was  firs!  made 
of  thi-  precipitation  of  pure  sodium  ferrocyanide  and  the 
following  procedure  finally  adopted  :  An  amount  of 
the  ferrocyanide  solution  which  would  requiri  a  sn 
amount  of  thi  zinc  sulphate  for  titration  was  measured 
into  a  small  beaker  and  was  treated  with  10  cc.  of  A 
caustic  -"da  and  five  linn--  its  volume  ol  methylated 
-pints.     This    uas   allowed    !  ernight    and    was 

thi-n  filtered  through  a    small      lantitetive  filter  with  a 

iindet   ■  mm.     The 

was  washed   with  ab  olu  pirits 

ami   whs  drained    for   half-an-hour   on   the   pt 
filter  paper  and  precipitate  was  transferred  to  the  titrating 
basin,  the  beaker  in  which  the  precipitation  was  carried 
out    was   rinsed    twi  e     rith    25   cc.  of   the  1"  per 

uni  sulphate  solution  and  once  with  26  c.c.  of  water 
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The  linuitl  was  neutralized  ami  2  o.c.  of  the  dilute-  arid 
added.  Thus  »f  have  the  dilution  required  and  the 
aeoeesary  amount  ol  sulphate  and  acid  For  the  titration 
which  is  carried  out  as  previously  described.  It  was 
found  that  tin-  precipitation  by  methylated  spirits  was 
uiiuh  more  regular  and  accurate  in  presence  of  caustic 
soda.  It  was  further  found  that  although  with  pure 
ferrocyanide  the  precipitation  was  sufficiently  pood  on 
standing  for  one  hour,  with  solutions  from  spent  oxide 
of  iron  it  was  necessary  to  stand  overnight.  the  drying 
of  the  precipitate  in  the  steam  oven  was  tried  but  some 
position  of  the  ferrocyanide  always  leek  place  On 
doing  so.  The  presence  of  the  filter  paper  bad  no  effect 
on  the  titration.  More  accurate  results  were  obtained 
if  tlie  precipitate  was  washed  finally  with  absolute  alcohol 
before  draining. 

The  following  results  were  obtained  using  absolute 
alcohol  as  tin   washing  liquid: — 

Direct  titration  without  precipitation  required  24-00 
c.c.  of  zinc  sulphate. 


Caustic  soda  present. 


Zinc  sulphate  required. 


VTliis.  c.c. 

0-28  24-07 

3-00  -10s 

S-OO  24-08 

0-04    ltiil    of   iron    carbonyl    ferrocyanidi 

d    in    alkali    and    Altered    and    tin  ',  .,..u5 
Altrate   added   to   the   ferrocyaolde   before  j 
precipitation  with  alcohol. 

Experiments  on  <i»nt  oxides  oj  iron. —  For  these  experi- 
ments a  large  batch  of  spent  oxide  was  extracted  with 
carbon  bisulphide  and  was  then  dried,  ground,  and 
thoroughly  mixed.  25  grms.  of  this  material  was  ground 
repeatedly  with  50  c.c.  of  20  per  cent,  caustic  soda  for 
several  hours.  It  was  then  made  up  to  a  known  volume 
an  allowance  for  the  volume  of  the  oxide.  It  was 
found,  however,  that  the  error  introduced  by  this  allowance 
was  so  considerable  as  to  render  some  other  method 
.1.  -irable.  The  following  method  was  adopted  : — The 
alkaline  solution  of  the  oxide  was  filtered  through  a 
small  Buchner  filter  on  the  pump  and  was  washed  out  with 
water  using  the  minimum  quantity  of  water  for  each  wash, 
till  the  total  volume  of  filtrate  was  about  500  c.c.  The 
oxide  residue  was  reserved  for  further  examination. 
The  filtrate  was  then  made  up  to  a  known  volume  and  a 
portion  treated  to  separate  the  ferrocyanide  from  the 
carbonyl  ferrocyanide  as  previously  described.  It  was 
found  that  on  acidifying  the  solution  before  titrating. 
a  bluish  precipitate  was  thrown  down  and  that  on  making 
the  paper  test  for  the  end  point  a  green  band  developed 
above  the  blue.  This  green  band  persisted  for  two  or 
three  tenths  of  a  c.c.  after  the  blue  band  had  disappeared, 
and  rendered  the  end  point  more  difficult  to  determine. 
On  titrating  till  the  preen  band  disappeared  and  again 
adding  a  drop  or  two  of  pure  ferrocyanide.  the  green  again 
made  it-  appearance.  Attempts  were  made  to  get  rid 
of  the  iron  in  the  alkaline  solution,  which  caused  the 
blue  precipitate,  on  acidifying,  and  eventually  the  most 
satisfactory  method  was  found  to  be  by  boiling  the  solution 
when  a  precipitate  of  ferric  hydrate  was  thrown  flown. 
()n  filtering  this  off  and  acidifying,  no  precipitation  of  blue 
now  take-  place  and  on  making  the  paper  test  the  preen 
band  is  only  very  faint  and  disappears  simultaneously 
with  the  blue.  The  iron  possibly  exists  in  the  alkaline 
solution  as  colloidal  ferric  hydrate  which  is  precipitated 
on  boiling.  This  iron  i-  thrown  down  along  with  the 
ferrocyanide  when  the  unboiled  Bolution  is  precipitated 
by  alcohol  and  again  goes  into  solution  when  the  ferro- 
cyanide is  redissolved  in  water. 

In  the  following  experiment  the  alkaline  solution 
filtered  off  from  a  weighed  quantity  of  oxide  which  bail  been 
extracted  with  carbon  bisulphide  wa-  precipitated 
by  methylated  spirits  ami  the  precipitate  filtered  off 
and  dissolved  in  water  to  a  known  volume.  Ill  25  c.c. 
was  titraterl  direct  with  zinc  sulphate  with  the  addition 
of  50  c.c.  of  10  per  cent,  sodium  sulphate  and  2  c.c. 
of  dilute  acid.  (2)  25  c.c.  was  boiled  down  to  small  bulk, 
filtered  and  washed  out  and  the  filtrate  concentrated 
again  to  25  c.c.  This  was  then  titrated  with  the  addition 
of  50  c.c.  of  10  per  cent,  sodium  sulphate  and  2  c.c.  of  acid. 


zinc  sulphate 

recti!  ii 

Direct   titration         14-28 

Titration  alter   hoiliil)!        14 

H-51 

It  will  he  seen  thai  neglei  ol  tin-  pit-caution  would 
make  results  by  this  method  about  1-7  per  cent,  low 
on  the  ferrocyanide  present. 

Examination  oj  tin  oxide  residue.-  The  oxide  after  wash- 
ing tin-  alkaline  solution  out  as  described  was  fui 
examined  to  sec-  what  amount  of  feriocyanido  was  left 
in.  It  wets  found  that  no  ferrocyanide  could  be  extracted 
with  water,  but  that  a  certain  amount  of  insoluble  ferro- 
cyanide was  contained,  and  further  that  this  coidd  not  be 
completely  extracted  by  further  treatment  with  caustic 
soda.  This  insoluble  ferrocyanide  was  probably  present 
1  as  calcium  iron  double  salt  and  in  order  to  extract  this, 
the  oxide  residue  was  treated  with  hot  concentrated 
hydrochloric  acid  and  filtered.  After  washing,  the  residue 
was  again  ground  and  allowed  to  stand  with  caustic  soda. 
This  was  filtered  and  washed  out  and  the  filtrate  boiled 
and  treated  as  before,  being  finally  concentrated  to  75  c.c. 
and  titrated  in  presence  of  sodium  sulphate  and  2 c.c.  acid. 
The  amount  of  zinc  sulphate  used  in  titrating  was  corrected 
from  the  curve  as  previously  described.  The  following 
figures  show  the  ferrocyanide  indicated  by  the  main 
titration,  and  the  amount  afterwards  extracted  by  hydro- 
chloric acid  followed  by  caustic  soda. 

Sodium 

ferrocyanide. 

per  cent  - 

Main  titration         32-62 

Further     extracted     by     hydrochloric  acid     and 

caustic  soda         0-2 

the  latter  thus  being  0-ti  per  cent,  on  the  total  ferrocyanide. 

It  may  be  noted  that  portions  of  the  same  average 
-atnple  of  such  an  extracted  oxide  were  given  to  different 
people  to  analyse  independently  by  a  method  drawn 
up  on  the  lines  described  and  the  results  obtained  in  no 
case  differed  by  more  than  three  or  four  in  the  second 
decimal  place. 

Summary. — (1)  In  the  Feld  method  for  the  estimation 
of  ferrocyanides  some  loss  of  hydrocyanic  acid  lakes  place 
on  boiling  the  ferrocyanide  solutions  with  caustic  soda 
and  excess  of  magnesium  chloride  under  the  conditions 
of  the  test. 

A  09-5  per  cent,  yield  of  hydrocyanic  acid  may  be  obtained 
on  distilling  mercuric  cyanide  with  sulphuric  acid  in 
presence  of  chloride,  if  the  concentration  of  the  sulphuric- 
acid  be  not  allowed  to  become  too  great.  If  this  distillation 
however  be  carried  out  in  presence  of  the  other  products 
of  the  decomposition  of  the  ferrocyanide  which  are  present 
in  the  test  a  less  yield  than  the  above  is  obtained.  Further- 
more it  seems  probable  that  under  the  conditions  of  the 
test  ferrocyanide  is  not  completely  converted  to  mercuric 
cyanide.  (2)  In  the  zinc  sulphate  method  for  the  esti- 
mation of  ferrocyanide.  it  is  advantageous  to  use  more 
concentrated  solutions  of  ferrocyanide  and  of  zinc  sulphate 
than  those  generally  adopted.  With  the  more  concentrated 
solutions  a  sharper  end  point  is  obtained  and  t  he- 
effect  of  the  presence  of  excess  of  alkali  sulphate  is  mini- 
mized tin-  end  result  in  presence  of  exce-ss  of  the  sulphate 
of  the  alkali  metal  in  question  being  the  same  as  in  absence 
Of  i  xcess  of  the  sulphate  if  the  precipitated  solution  In 
allowed  to  stand  for  a  quarter — half-an-hour  before- 
completing  the  titration.  It  is  thus  unnecessary  to  so 
finely  regulate  the-  amount  of  sulphate  present,  provided 
we  are  dealing  with  the  fe-rroeyanido  and  sulphate  of  the 
same  alkali  metal.  This  has  been  shown  both  in  the 
titration  of  the  potassium  salt  and  of  the  sodium  salt. 
In  the-  titration  of  sodium  ferrocyanide-  it  is  better  to  use 
a  zinc  sulphate  which  has  been  standardized  against  pure 
sodium  ferrocyanide,  though  results  of  comparative 
accuracy  can  be  obtained  using  a  solution  which  has 
been  standardized  against  potassium  ferrocyanide  provided 
that  sufficient  potassium  sulphate  be-  added  and  tin- 
solution  allowed   to   stand. 

(3)  In  the  separation  of  ferrocyanide  from  carbonyl 
ferrot  yanide  by  alcohol,  the  greater  accuracy  of  the  method 
in  presence  of  caustic  soda  is  indicated  and  the  advantage 
of   washing  the  precipitate   finally   with  absolute  alcohol. 
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'  In  <  •  l  in  presence  ol  i  In   lilli  i  pa  i  i  ' 
pointed    "in 

I  1 1  ing    lln     ii  i  roi  j  am. I.      in     i  he     n    id 

inod  after  exl  ra f  spent  oxide  or  iron  with  carbon 

bisulphide   it    is  shown   thnl  result  is  obtained 

if  the  alkaline  solution  be  boiled  and  filtered  before  pro- 
Deeding  with  the  estimation,  tin  boiling,  some  dissolvod 
Iron  i-  precipitated  which  would  otherwise  cause  precipi- 
tation  ni   ferrooyanide  on   acidifioation.     Lastly,  oaustio 

does  no'  extract  the  whole  of  the  blue  Fr oxide, 

there  being  some  varying  residue  "I  blue  which  in  difficultly 
ble  in  caustic  -mla  and  is  probably  in  the  form  "I  the 
oalciumiron  double   salt 

lbs,  D8810N. 

The  Chairman   said  the   principal   point    in   the   pupei 

that   in   the  estimation  oi   fe lyanides  on  a   large 

■oale,  thai  was  in  working  up  Dpent  oxide  ol  iron  and  other 
oyaniferous    residues,    certain    losses    occurred.     He    had 
known  the  Feld  method  to  be  used  in  gas  works  for  esti- 
mating   the    cyanogen    in    the    minis   and    ran    product 
obtained    by    washing  gas.     Ii    was   unexpected    both    to 
Hi.    Rkirrow    and    himself    to    find    certain   discrepancies 
had   crept    in.     Ho    noticed    that    Dr.    Column    had    not 
mentioned    them    in    his    paper.     The    method    for    the 
decomposition    oi    ferrocyanides    into    mercuric    cyanide 
will  then  into  hydrooyanic  acid   was  interesting  in  thai 
it  had  been  used  on  a  commercial  scale.     To  Ins  mind  the 
/iin   teat  was  the  most  useful  for  cyanide  works  inasmuch 
.is  ii   could   be   used   in   the   presence  of    impurities  like 
sulphides  and  thiosulphates  which  would  make  the  appli- 
i    nun  of  the  copper  test    impossible.     The  sulphate  oi 
the  alkaline  metal  had  no  effect  if  the  solution  were  allowed 
to  stand,  and,  that  of  course,  was  •'>  point    to  remember 
in  dealing  with  solutions  that  required  titrating  with  zinc. 
There  wns  also  the  influence  of  dilution.     In  experimenting 
on  a  large  scale  a  difference  of  one  per  cent,  was  important 
in  comparing  a  yield  of  say  80  or  90  per  cent,  with  another 
yield  of  a  similar  amount.      In  the  final  results  there  would 
he  a  III  per  cent  difference,  in  the  loss  or  gain  which,  of 
course,  "as  a  \ ery  big  item. 

Mr.  .1.  II.  HoSKASOM  enquired  if  Dr.  Skirrow  had  further 
investigated  the  loss  of  the  hydrooyanic  acid  in  the  firsl 
process.  It  seemed  to  him  quite  possible  to  break  up  the 
ferrocyanogen  complex.  It  was  possible  for  the  hydrogen 
and  cyanogen  ions  to  take  the  other  direction  and  be 
hydroused. 

Mr.  .1.  E.  Sni-riii  I'MI-.K  said  he  had  formed  a  similar 
idea  to  Mr.  Hoseason  with  regard  to  the  hydrolysis  of  the 
ferrooyanide.  fie  believed  it  was  |  ossible  during  processes 
of  hydrolysis  foi  a  great  change  to  take  place  and 
cyanate  to  form.  Cyanic  acid  was  not  volatile  in  steam, 
and.  of  course,  that   would  account    for  the   loss. 

Dr.  I".  \V.  Bkibrow,  in  reply,  said  the  one  thing  that 
had  been  brought  out  in  tiilman's  work  was  the  impossi- 
bility of  titrating  a  solution  oi  Ferro  yanide  either  with 
copper  or  zine.  without  reference  to  the  alkali  metal 
present.  Thai  was  standardizing  with  the  ferrooyanide 
of  one  alkali  metal  and  titrating  the  ferrooyanide  of 
another.  It  was  clearly  impossible  to  obtain  accurate  results 
in  that  way.  He  had  not  tried  experiments  with  the  copper 
salt.  The  advantage  of  being  able  to  titrate  in  the 
presence  of  sulphites,  sulphides,  and  thiosulphates,  and 
so  on.  was  so  great  that  it  had  led  him  to  confine  himself 
to  the  zine  test.  He  had  not  gone  into  the  question  of  the 
loss  of  the  hydrooyanic  acid,  but  he  thought  that  hydrolysis 
would  account  for  a  great  deal  of  it. 
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THE    FUNCTIONS    OF    STARCH    IN    THE    MANU- 
FACTURE   OF    PAPER. 

BY   JOHN"    TKAQUAIK. 
In  the  manufacture  of  paper  the  most  important  factors 
in  determining  the  quality  of  the  finished  products  are  :— 


1 1 1  The    fibres,     i-i  the  al  \n     un  used 

in   wi  pel  ni  even  the  fini   I  quality  it  relatively 

on  and  ab  orbent  n  i  tlso  deficient  in  fci i  ngth  and 
cannot  resist  handling  or  mechanical  wear  ami  tear. 
i  in  object  oi  papei  lizing  i  to  diminish  the  capillarity 
by  cementing  togethor  single  fibres,  and  at  thi  present  daj 
two  methods  are  in  use,  viz.:  engine-sizing  and  tub- 
sizing.  Engine-sizing  means  ro  in  alum  izing,  and  foi 
the  specific  ink  and  watei  resisting  qualitj  peoially 
required  in  writing,  printing,  and  wrapping  paper-,  we  are 
n  ally  limited  to  m-in.  It  is  not  my  intention  to 
disouss  this  type  ol  sizing  at  all.  but   papermakers  know 

I  hat      it     is    tile    result     of    g     complex     DTOCeBB,    inlllleneed 
by  quite  a  number  of  factors,  and  is  not   merely  the  -iiuple 

ass  oi  adding  substances  of  wai.i  retri  ting  quality, 

n  hull  property  tfisj  i  onfer  on  the  paper. 

The  other  method  (tub-sizing  as  it  is  called)  deal-  with 
the  finished  sheet,  and  is  a  simpler  pro..--,  colloid  sub- 
stances in  solution,  chiefly  gelatin,  being  used.  In  this 
ease  the  paper  in  the  web  or  sheet  is  run  through  the 
colloid  solution  al  a  suitable  tern  pel  a  I  in .  and  run- 
eentration.  The  amount  of  size  absorbed  is  regulated  by 
the  time  of  immersion,  the  nip  or  pressure  on  the 
squeezing  rollers,  viscosity  of  the  size,  and  other  factors. 
The  paper  is  then  dried  at  as  low  a  temperature 
as    possible    by    various    met  hods.     The   colloid    taken    up 

by  ill.    paper  coats  the  fibres,  tills  the  interstices  of  the 

web    with    a    structureless    film,    reduces    the    capillarity 
of  the   fibres,  and  the  porosity  of  the  paper. 

This  is  the  original  method  ol  sizing,  and  is  at  present 
universally  used  in  high  class  papers  for  writing  purposes. 
Starch  was  the  first  paper-sizing  agent,  and  it  has 
been  shown  by  Wiesncr  "  Microscopical  Examination  of 
Paper."  Vienna.  1887.  that  the  European  papers  of  the 
sth  to  14th  century  are  exclusively  starch  sized,  no 
rosin,  gelatin,  or  tragacanth  being  present.  A  number 
|  of  these  papers  can  be  written  on  with  ink  at  the  present 
day  and  are  in  excellent  preservation.  The  art  of  sizing 
paper  with  starch  seems  to  have  disappeared  from  Europe 
in  the  14th  century  anil  was  replaced  by  animal  sizing, 
and  it  is  evident  that  the  problem  for  the  papermakcr 
of  to-day  is  to  rediscover  the  lost  art  and  apply  it 
to  modern  conditions. 

Regarding  Asiatic  papers,  Wiesncr  in  his  "  Eastern 
Turkestan  (Chinese)  Papers,"  Vienna,  1902,  mentions  a 
joint  examination  with  Professor  Karabacek  of  El  Faijum 
papers  with  the  following  results: — (1)  All  the  Faijum 
papers  are  sized  with  starch  :  other  sizing  agents  such 
as  rosin,  gelatin,  tragacanth.  etc.,  could  not  be  identified. 
(2)  The  majority  can  be  written  upon  with  ordinary  ink 
to-day.  after  a  lapse  of  800  to  1000  years.  (3)  Unchanged 
wheat  starch  granules  are  frequently  found  along  with 
incrustations  of  standi  paste,  gluten  residues,  and  other 
constituents  of  Hour,  proving  that  in  sizing  there  were 
used  mixtures  of  raw  ami  boiled  starch,  or  half  boiled 
starch.  The  presence  of  the  gluten  residues,  etc.,  indicate 
that  the  purification  of  the  starch  was  imperfect,  or 
that  au  addition  of  flour  was  made,  in  the  sizing. 

Karabacek  "New  Sources  of  Paper  History."  Vienna, 
|svs;  gives  extracts  from  an  Arabian  work  dated  11th 
to  12th  century,  and  entitled  "The  Scribes  Assistant. 
or    the    Intellectual    man's   Equipment."    as    follows: 

1  '■  Now  take  the  best  sort  of  the  finest  and  whitest 
Hour  and  wheat  starch,  both  purified.  Soften  and  bruise 
the  flour  and  wheat  starch  separately  in  cold  water  till 
no  lumps  remain,      l'our   on    boiling  water  and   star, 

\,,,ilv  to  paper  by  rubbing  in,  and  dry  in  the  air.  etc. 

2  Describes    preparation    of   a   solution    of   rue    - 

in  which  the  paper  is  immersed,   then  dried  and  glazed. 

3  Similar  method  to  2.  in  a  manuscript  1 ,01.  but 
rice  starch  solution  is  spread  on  with  a  piece  of  linen  cloth. 
The  paper  so  treated  is  not  distinguishable  from  genuine 
Bagdad  paper.  The  ancient  papyrus,  ac,  ording  to  1  buy. 
was  treated  with  a  plant  sap  to  keep  off  moths  and  worms. 
and  a  starch  paste  prepared  from  line  Hour  with  hot  water 
and  vinegar  was  aid  t„  i-i"  «*f* 
papyrus  is  composed.  Pliny  docs  not  state  how  the  sizing 
wasdonc.  but  it  is  evident  thai  hard  Sizing  was  no  aimed 
at,  as  he  says  that  polished  or  glazed  paper  does  not  absorb 
ink  properly. 
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bias    Koops,    Historical    .Vvniml    of    substances 

1  to  describe  events,  etc.."  1801,  st.u(<  that  : — "They 

sized  papyrus  in  a  similar  method  as  we  do 

g   i«»iH-r.  but   they  mad.'  their  size  of  tin-  Guest   flour 

which  «as  stirred  it\  boiling  water  with  a  few  drops  of 

vinegar   ami    some    leaven,    ami    then    filtered.     It    was 

after  the  tir-t    i/.e  beaten  with  a  hammer  :    sized  the  second 

time,    pressed    anil    then    smoothed."        In     Chinese     and 

.lap.  per,  rice  flour  i-  added  to  the  pulp  to  till 

up  the  (ores  and  imparl  additional  whiteness  to  the  paper. 

These,  however,  are  not  hard  sized  ;    in  fact,  are  frequently 

sized  at  all. 

In  modern  times  the  use  of  starch  in  papermaking  is 

intimately  related  with  the  introdui  lion  and  use.  of  various 

vegetable  fibres.      Cotton  and  linen  fibres  were  the  earliest 

papermaking  materials,  and  still  produce  the  best  paper, 

for  in  the  raw   state  they  exist  as  nearly  pure  cellulose, 

and    therefore    require    little    chemical    treatment.       The 

introduction  of  the  Fourdrinier  machine  in  1803.  and  its 

subsequent    improvements,    was    the    means   of   putting 

papermakiiej  in  the  way  of  achieving  its  present  industrial 

importance. 

The  increased  means  of  production  stimulated  the 
demand,  and  in  fifty  years,  the  paper  made  in  the  United 
Kingdom  had  increased  from  11.000  tons  (1800)  to  63.000 
tons  (1850).  A-  rags  were  almost  exclusively  the  raw 
material  used,  a  famine  in  rags  threatened,  and  the  sean  h 
for  new  fibres  began  in  earnest.  In  1852  "  esparto " 
was  successfully  introduced,  and  in  a  few  years  its  use 
had  far  outgrown  rags  as  a  raw  material.  The  repeal  of 
the  paper  duty  in  I860  and  the  introduction  of  chemical 
wood  pulp  in  1878  marked  further  periods  in  the  progress 
of  an  industry  whose  growth  has  been  one  of  phenomenal 
rapidity.  In  other  fifty  years  the  production  of  paper 
had  multiplied  itself  ten  times,  the  paper  manufactured 
in  the  United  Kingdom  being  650.000  tons  in  1900.  At 
the  present  day.  the  consumpl  ion  of  the  variety  of  products 
which  can  be  classed  as  paper  has  reached  such  a  figure 
and  is  increasing  steadily  at  a  rate  which  threatens  des- 
truction to  the  forests  of  the  World.*  This  is  so  obvious 
that  several  of  our  large  British  paper  consuming  firms 
have  within  the  last  two  or  three  years  secured  large  forest 
areas,  notably  in  Newfoundland  with  a  view  of  ensuring 
for  themselves  future  supplies  of  the  chief  raw  material 
for  their  newspapers  and  other  publications.  Doubtless 
the  ingenuity  of  our  chemists  will  increase  the  number 
and  sources  of  suitable  papermaking  fibres,  and  meet  the 
increased  demand  in  the  future  as  in  the  past. 

But  to  return  to  my  subject,  I  said  the  use  of  starch 
was  intimately  connected  with  the  introduction  of  the 
various  vegetable  fibres.  The  main  facts  are  as  follows  : — 
It  was  found  impossible  to  make  a  paper  from  esparto 
equal  to  a  rag  paper,  and  starch  came  into  use  as  a  necessary 
sizing  and  stiffening  agent.  It  was  about  this  time 
that  the  manufacture  of  starch  on  a  large  scale  was  started 
in  this  country,  and  the  use  of  starch  especially  in  Esparto 
E.8.  writings  and  printings,  grew  to  large  proportions. 
In  many  cases  the  starch  was  used  with  little  dis- 
crimination, and  an  entire  lack  of  knowledge  of  how  to  get 
the    best    results   from   it. 

After  the  introduction  of  chemical  wood  pulp,  the  use  of 
starch  steadily  declined,  the  reason  being  that  the  hydrating 
capacity  of  this  cellulose  is  at  a  maximum,  and  in  use 
it  added  a  wetness  to  the  pulp,  and  a  consequent  hardness 
and  rattle  to  the  finished  paper.  Thus  by  combining 
esparto  and  well  beaten  chemical  wood  pulp  a  variety 
of  results  could  be  obtained,  results  in  many  cases  very 
similar  to  those  obtained  by  the  use  of  starch,  but  there 
were  other  reasons  for  the  decrease  in  the  use  of  starch, 
among  whi.h  we  may  mention  (1)  The  gradual  realisation 
by  the  papermakers  that  their  methods  of  using  starch 
involved  a  large  loss.  (2)  Increasing  competition  and  a 
consequent  decreasing  profit  enforcing  economy  and 
thereby  curtailing  the  use  of  starch.  Not  only  so,  but 
where  starch  requires  to  1"  n  led,  the  papermakers  who 
formerly  only  used  the  finest  starch  now  use  cheaper 
qualities. 

We  now  come  to  consider  the  function  of  starch  in  paper- 
making  at  the  present  day,  and  hope  to  throw  some  light 


•  See  Appendix  (Census  of  Production,  Table  II,  1907)  at  end. 


on  the  history  of  its  use  as  briefly  summarised  in  the 
preoeding   paragraph. 

J.  Hiibncr  states  (Cantor  Lectures,  1903)  "that  it  is 
quite  safe  to  count  11  (starch)  among  the  loading  materials." 
This  is  news  to  starch  makers  if  not  to  most  papermakers, 
and  I  am  afraid  its  price  precludes  its  use  for  this  purpose 
except  in  some  Bpeoial  high  class  papers.  The  papermakcr 
as  a  rule  does  not  look  upon  starch  as  a  loading  or  even 
a  strength  giver,  but  rather  as  a  hardener  and  binder, 
influencing  the  feel,  rattle,  and  retention  of  loadings. 
Starch  may  be  added  to  the  paper,  either  during  its 
manufacture  or  as  a  final  process.  In  the  first  case,  it  is 
added  to  the  pulp  in  the  beater,  and  is  known  as  engine- 
sizing,  and  in  the  second  case,  it  is  applied  as  a  surface 
size  by  a  modification  of  the  usual  tub-sizing  process. 

The  first  method  is  the  one  in  general  use,  and  the  starch 
performs  various  functions  according  to  the  class  of  paper 
in  which  it  is  used,  the  following  being  the  principal 
classes : — 

1.  Bosin  size. — A  solution  of  starch  is  generally  used  to 
dilute  down  the  rosin  size  before  adding  to  the  beater.  The 
extent  of  dilution  has  a  considerable  effect  on  the  efficiency 
of  the  size,  and  t  he  presence  of  starch  prevents  precipitation 
of  rosin  on  dilution  and  lessens  the  danger  of  having  undis- 
solved particles  of  sufficient  dimensions  to  cause  rosin 
-peeks  on  the  paper.  The  starch  colloid  also  assists  in  the 
distribution  of  the  precipitated  rosin  compounds. 

2.  Starch  is  also  used  in  special  papers,  such  as  cheque 
papers,  where  it  is  part  of  the  test.  (See  Eng.  Patent  No. 
748,  Menziee  and  Bevan,  1891)  as  an  example. 

3.  /.".  S.  Writings. — Starch  finds  a  much  larger  use  in  tliis 
class  of  paper,  and  hi  Scotland  where  the  finest  esparto 
E.  S.  writings  are  made,  the  use  of  starch  cannot  be 
dispensed  with. 

Wo  have  stated  that  the  function  of  rosin-size  is  to 
add  a  water  or  ink-resisting  quality  to  the  paper,  but  it 
contributes  little  to  the  closing  or  compacting  of  the  sheet. 
This  effect  is  best  and  most  commonly  obtained  by  starch, 
but  is,  of  course,  also  obtained  by  using  other  colloids, 
such  as  gelatin,  casein,  viscose,  etc.  The  effect  of  adding  a 
quantity  of  swollen  or  partly  swollen  starch  to  the  pulp  is 
the  coating  of  the  fibres  with  gelatinous  starch  hydrate. 
This  adds  a  wetness  or  increased  capacity  for  holding 
water,  and  as  the  water  is  longer  retained  in  the  passage  of 
the  pulp  over  the  wire,  the  thorough  interlacing  of  the  fibre 
by  the  "  shake  "  is  assured.  Under  the  action  of  the  press 
rolls  the  interlocking  of  the  fibres  is  favoured  by  the  presence 
of  a  gelatinous  substance  which  may  be  regarded  as  a 
kind  of  cement,  and  in  the  final  drying  the  shrinkage  of 
the  now  thoroughly  swollen  gelatinous  starch,  which  accom- 
panies dehydration  considerably  helps  the  process  of 
compacting  the  sheet.  It  is  this  effect  which  justifies  the 
use  of  starch,  and  although  it  can  be  obtained  by  pro- 
longed beating  and  consequent  hydration  of  the  cellulose 
it  is  more  economically  obtained  by  starch. 

4.  Imitation  art. — This  is  a  class  of  paper  which  has  come 
greatly  into  use  within  recent  years,  as  it  enables  the 
printer  to  get  very  fair  results  with  process  block  work 
on  a  paper  which  costs  little  more  than  an  ordinary  printing. 
It  is  therefore  extensively  used  for  magazines,  catalogues, 
and  periodicals,  where  the  illustrations  are  not  of  first 
importance.  In  this  class  of  paper,  starch  is  used  as  a 
clay  carrier,  that  is,  its  function  is  to  fix  the  abnormally 
largo  proportion  of  china  clay  which  is  necessarily  present 
in  this  paper.  The  finest  imitation  art  paper  is  made  in 
Scotland  from  esparto,  and  is  loaded  with  from  25  to  35 
per  cent,  of  china  clay,  and  as  a  final  process  is  treated  on 
the  water  doctor  calendar  whore,  the  sheet  is  alternately 
damped  on  the  surface  and  hot  calendared  under  heavy 
pressure. 

The  method  of  making  paper  depends  on  arranging  the 
fibres  in  different  planes,  so  that  the  surface  consists  of 
tiny  hills  and  valleys,  and  calendaring  consists  in  simply 
crushing  down  the  hills  into  the  hollows,  so  as  to  bring  the 
whole  surface  into  one  plane.  This  is  greatly  facilitated 
by  the  alternate  surface  wetting  and  hot  calendaring 
which  also  give-  a  pob'sh  to  the  paper. 

.  Methods  0/  in  in  1  'null.  Owing  to  the  recent  advaneein 
the  price  of  all  starching  materials,  the  time  is  most 
opportune  for  again  considering  the  method  of  usmg 
starch  in   paper-making.     At  present  it   is  added  to  the 
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ni. I   iii,n  wollen,  boiledi  ot 

nixtun  i  ol   these.     Tin    literature  on  the  subject   i 

,  inn!   the  only   scientific   work  on      larch   in    its 

relutiMii   iii   papoi    -     that    bj     Alfred    Lute,    Papier-Zeit., 

iimaJ,   1908,  page  166  ,     1  ufortunately, 

this  work  was  all  done  on  tin-  experimental  scale,  which 

rattier  dl  tie,  but  it  shows  the  extent  ol  lo 

h  under  trariou    i  ondit  ioi      and  the  oxperi- 

; although   necessarily,  carried   out    em   hand 

■ronm.  are  strictl)   comparative     The  amount  of  Btarch 

d  by  the  paper  is  found  t"  depend  mainly  on  the 

Mtein  whioh  ed,  although  the  nature  oi  the    larch 

n   the  condition  of  the  pulp  have  minor  influenci 

In  one  -rri.'-   i.t   experiments,    W   par  cent,   of  Btaroh 

Ided  i"  "ell  beaten  wood  pulp,  the  yield    '  'inn  l,s 

follows  : 


starch  retained. 

Potato. 

Wheat. 

ftlce.        s 

(u.)  Raw. 

per  .'.-lit. 

7::-c 

per  cent 

71-7 

per  ..lit. 

r.3-4 

(b.)  Boiled. 

46-2 

58-3 

68-9 

results  are  very  striking.  In  thi  raw  starch 
experiments  the  per  centage  retained  by  the  paper  corre- 
with  the  dimensions  of  the  starch  granule,  and  in  the 
boded  starch  experiments,  to  the  fact  that  potato  starch  is 
relatively  more  soluble  in  boiling  water.  The  extremely 
muled  rioe  contains  a  much  larger  proportion  of 
insuhiMe  amylose  which  precipitates  out  on  adding  to  cold 
water,  the  |'otatn  Btarch  containing  comparatively  more 
soluble  amylose.  The  increase  in  strength  of  the  paper 
due  in  the  addition  of  starch  is  proportional  to  the  quant  tty 
taken  up,  and  is  fairly  constant  with  different  kinds  of 
starch. 

In  order  to  determine  the  influence  of  Btarch  on  the 
retention  of  loading,  a  further  Buries  of  experiments 
wen  done  in  which  G  per  cent.  Btarch  calculated  on  the 
fibre  was  boiled   to  a  paste  with  china  clay  and  added  tci  the 

fralp,  comparative  tests  being  dune  against  pulp  similarly 
oaded,   but   without   starch. 


Clay  retained. 

• 

Plain. 

With  starch. 

Pulp  with  6  per  cent,  resin  and! 
i 5  per  r. lit.  china  clay  . . . 

11-0 

12-3 

Pulp  unsized  with  50  per  cent, 
clay    . 

28-8 

31-5 

The  additional  quantity  of  I  aiding  retained  by  the 
starch  does  not  compensate  for  extra  cost,  but  without 
starch  the  paper  was  limp,  and  would  have  caused  trouble 
.m  printing  owing  to  dusting.  This  is  prevented  by  the 
starch  which  imparted  a  feel  and  rattle  to  the  paper.  It 
was  also  found  that  the  tensile  strength  and  Btrctcn  of  the 
paper  wis  increased  by  26  per  cent. 

tin  this  question  of  retention  of  loading,  the  following 
facts  from  working  scale  experiments  may  he  of  interest. 
The  clay  was  mixed  with  sufficient  water  and  10  per  cent, 
of  starch,  and  in  one  case  the  mixture  waa  heated  t.>  fully 
so  i\.  that  is.  tlie  starch  was  thoroughly  swollen.  In 
the  second  case,  the  starch-clay  mixture  was  heated  to 
16  50°  C.  that  is.  the  starch  was  not  swollen,  although  a 
slight  thickening  took  place.  Equal  quantities  of  tin  -e 
mixings  were  used  in  the  same  proportion  of  pulp,  and 
worked  separately  on  the  papermaking  ma  him  Average 
samples  ..I  the  wast.-  waters  were  examined  For  ash,  whi  h 
wis  also  determined  in  the  finished  paper. 

i  -nit.  it  was  found  that  the  waste  water  contained 
a  larger  quantity  ol  suspended  matter,  and  the  paper  a 
small."'  percentage  of  ash  when  the  starch  had  been 
thoroughly  swollen,  and  that  less  suspended  matter  was 
contained  in  the  waste  water  and  a  larger  proportion  of 
ash  in  the  paper  when  the  Btarch  had  only  been  heated  to 


undi  i  .".n  i '  Sovoi  J  .  ixpi  i  mo  at  gave  in  everj 
similar  results,  there  being  on  an  average  at  lea  I  26  per  cent, 
inoie  clay  in  i  In-  '.el  I  ohds  from  wa  '■  'at.r  in  the  case  of 
swollen  taroh  than  with  the  nnswollen  experiments. 
It  is  evident  from  the  figures  which  have  been  quoted, 
that  the  host  results  are  obtained  by  adding    taroh  to  the 

In  atei  III  B  semi-swollen  condition,  that  is.  tie    Btarch  should 

retain  its  natural  granule  form,  being  only  slightly 
swollen  and  rendered  plastic  by  the  action  oi  warm  water. 

In  this  form  the  granule    adhen  ea  ilj  beto the  fibri 

top  op  the  i .  and  at  the  same  tunc  bind  the  loading 

material.  The  raw  Btarch  does  not  adhen  o  readily,  while 
starch  paste,  being  practically  a  solution,  is  readily  Bucked 
or  pressed  through  the  pores  between  the  fibres  together 

with  any   particle-   of  'lay  which  lnav    have     .illed   ill  the 

latter.     The   swelling   of   tin     plastic    -larch   granules 
oompleted  on   the  drying  cylinder,   and   the  maximum 
■  ..in.   po  - 1 1  .It-  by  this  method  oi  using  Btaroh  is  obtained. 

In  every  case,  however,  it   is  evident   that  a  loss  of  starch 

oocurs,  and  1  question  if  even  under  the  best  condition 
and  a  closed  -\  item  ol  working,  it  is  less  than  3.S  per  cent. 
oi  the  Btarch  used. 

In  the  case  ol  thoroughly  swollen  starch,  wo  know  il  is 
much  larger,  although  the  full  starching  value  is  obtained 
for  thai  proportion  which  is  retained  by  ihe  paper.  In 
the  case  of  raw  oi  Bemi-SWOllen  Btarch  the  .living  cylinders 

in  relied  on  to  oomplete  tin-  swelling,  hut  as  the  tempers 

inie  oi  these  is  lowest  at  tic  .\et  end.  the  paper  may  be 

so  dry  by  the  time  the  tempi  ratine  lias  been  raised  above 
the  swelling  point  of  Ihe  starch,  I  ha  I  theiei  n.  .1  -  iillnicnl 
moisture  left  to  properly  complete  the  swelling.  This  i 
very  evident  if  a  paper  which  has  been  engine  sized  with 
raw  starch  is  carefully  examined  by  the  microscope.  The 
pa  p.i  should  he  torn  so  as  to  partially  split  it.  then  soaked  in 

weak  in.lin Iiitioii  to  stain  the  starch    and  examined  by 

-av  a.  1  in.  objective  with  reflected  light.  The  starch 
granules  on  the  surface,  will  he  swollen  and  diffused,  hut  in 
the  interior  they  are  only  slightly  swollen  and  may  retain 
their  form  so  that  the  nature  of  the  starch  Used  can  be 
easily  identified.  It  is  like  ironing  a  collar  too  dry. 
Il  will  lack  stiffness  owing  to  insufficient  water  being  present 
lo  swell  Ihe  stan  h  granule  -.  In  this  connection  it  might 
be  worth  mentioning  that  the  modern,  and  by  far  the  most 
economical  laundry  method  of  starching,  is  to  use  a  thin 
boiling  starch  in  which  the  collars  are  sized,  then 
dried  at  a  high  temperature,  damped,  and  ironed;  the 
advantage  being  that  every  ounce  of  the  starching  or 
slilfcning   value  of  the  starch   used  is  obtained. 

Xow.  tin  qt  estion  oi  curred  to  me  some  years  ago.  why 
should  similar  methods  of  using  starch  not  be  applied 
in  papermaking.  This,  of  course,  is  reverting  to  the 
tub-sizing  method,  but  after  all,  it  is  admitted  onevery 
hand  that  it  is  the  best  method  of  papersizing.  The 
matter  was  discussed  with  a  few  papermakers  and  after 
many  delays  a  paper  making  machine  was  altered  to  allow 
of  these  ideal  being  tested  on  a  practical  scale.  A  tub 
sizing  trough  was  placed  above  the  smoothers,  and  over 
this  were  several  sparred  cylinders,  round  which  the  sized 
paper  travelled  before  being  led  on  to  the  final  drying 
cylinders. 

I  do  not  claim  that  this  application  was  novel,  but  the 
idea  was  advanced  with  some  appreciation  if  the  elilli- 
eulties  to  be  overcome,  and  the  knov  first 

essential  was  to  have  a  suitable  Btarch  product.  The  ideal 
product  should  yield  a  thin  slightly  viscous  solution  at 
l  io  2  lbs.  per  gallon,  and  give  a  tough  flexible  film  on 
diving,  as  insoluble  and  unaffected  by  water  ai  possible. 
Further,  it  must  be  produced  at  a  price  little  above  the 
equivalent   of   the   Btarch   ordinarily   used. 

Tin-    thin    boiling   maize   and    wheal  now   so 

extensively  used  in  the  large-  power  laundries  were  first 
introduced  and  manufactured  in  America,  and  in  Scotland 
at  theGlenfield  Starch  Works,  -■•  that  their  properties  and 
were  quite  familiar.  Unfortunately,  they  are  not  quite 
suitable,  a-  the  solution  at  even  1  lb.  per  gallon  Bet 
cooling,  and  when  used  hot  "skins"  easily  and  cause* 
trouble  unless  a  numbei  of  precautions  are  'akin. 

I  have  found  that  the  Btare  h  esters. commercially  known 
as  "Feeulose,"  (see  this  Journal,  1909,  page  288),  fulfil 
the  conditions  as  to  fluidity,  permanency  of  solution,  and 
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tiliniii^  power  The  Elm,  however,  is  not  insoluble,  but 
the  solution  when  treated  with  -  to  3  per  cent,  of  formaline 
and  dried,  gradually  becomes  practically  insoluble,  ami 
much  leae  water  absorbent  These  observations  are  still 
in  the  experimental  stage,  hut  similar  results  can  be 
obtained  by  other  means. 

The  end  in  vien  is  the  production  oi  an  improved  printing 
surface,  but  the  use  of  Feoulose  for  tub-siring,  as  usually 
understood  may  be  dealt  with  first. 

7"iitV«.:.<i  j*ii'  n .— The  makers  of  tub-sized  paper  have 
always  viewed  with  suspicion  any  ataroh  product  which 
has  been  offered  as  a  substitute  for  gelatin.  The  fact  seems 
to  have  been  entirely  overlooked  that  the  earliest  papers 
were  exclusively  starch  sized,  and  as  far  as  sizing  and 
durability  are  concerned  are  -till  unsurpassed. 

All  efforts  t,,  substitute  a  pure  vegetable  size  for  gelatin 
have  ended  in  failure,  and  this  fad  ha-  established  the  use 
gelatin  s,i  firmly  that  tub-sizing  has  come  to  mean 
animal  tub-siring,  and  is  frequently  guaranteed  as  such. 
The  advantage  oi  fei  dlose  over  animal  size  is  thai  it  can 
be  dried  at  a  high  temperature  and  therefore  more  quickly, 
and  the  elaborate  air-drying  methods  at  present  in  vogue 
(and  necessary  where  gelatin  is  used)  can  be  largely  dis- 
pensed with.  No  starch  product,  however,  has  the  ink 
resisting  power  of  gelatin,  but  this  can  be  easily  obviated 
bv  adding  a  little  rosin-size  to  the  feeulose  solution, 
and  then  just  sufficient  sulphate  of  alumina  to  decompose 
it.  From  1 — 5  per  cent,  of  rosin  size  may  be  used. 
and  this  gives  the  ink  resisting  quality.  The  feeulose 
solution  is  distinctly  colloidal  in  character,  and  does  not 
penetrate  the  paper  so  readily  as  animal  size.  Com- 
parative tests  have  shown  that  when  used  alone  without 
alum  the  pa]>er  takes  up  the  same  amount  of  size  from  a 
IS  per  cent,  solution  of  gelatin  as  from  a  12  per  cent,  solution 
of  feeulose  at  90°  F.  Experiments  run  undei  these  condi- 
tions on  a  papermaking  machine  where  the  half  dried 
paper  was  run  through  the  tub-sizing  box,  then  over  three- 
sparred  cylinders,  followed  by  ordinary  cylinders  and 
calendars,  which  dried  and  finished  the  paper  in  one 
operation,  gave  excellent  results,  the  paper  being  in  every 
way  equal  to  that  obtained  by  sizing  with  gelatin. 

The  fact  that  feeulose  does  not  give  the  tannic  acid 
reaction  has  led  to  its  use  in  conjunction  with  gelatin. 
This  has  opened  quite  a  new  field,  and  feeulose  is  now  in 
regular  use  in  several  works  for  tvib-sizing  paper.  So 
far.  its  use  has  been  confined  to  the  cheaper  class  of  machine 
made  tub-sized  papers  :  the  makers  of  the  higher  class 
tub-sized  papers  being  naturally  very  conservative. 
Feeulose  shows  a  30  to  40  per  cent,  economy  over  gelatin, 
but  in  works  where  the  gelatin  is  extracted  directly,  the 
difference  is  less. 

A  typical  sizing  bath  is  two  parts  12i  per  cent,  solution 
of  feeulose.  and  one  part  CI  per  cent,  solution  of  gelatin 
with  just  sufficient  alum  to  give  the  required  viscosity 
to  the  size.  It  has  been  found  that  feeulose  gives  the 
paper  a  distinct  quality,  improving  the  handle  by  making 
it  more  pliable,  and  the  writing  quality  by  making  the 
surface  less  hard  and  ink  repellent. 

A'.  A',  writings.  -Feeulose  is  also  used  to  improve  engine 
1  writing,  where  the  paper  (which  has  been  fully 
rosin-sized  in  the  beater)  when  more  than  half  dry  is  run 
through  a  weak  solution  of  feeulose  and  dried  on  the 
papermaking  machine.  The  paper  is  tightly  squeezed, 
so  that  little  Bize  is  taken  up.  and  it  is  endeavoured 
to  keep  this  size  as  much  as  possible  on  the  surface.  This 
imparts  the  handle  and  writing  quality  of  a  tub-sized 
paper  to  an  ordinary  engine  sized  writing,  and  leads  to 
new  outlets  for  this  class  of  paper. 

Printings. — In  paper-  of  this  class  the  production  of  a 
good  printing  surface  is  the  ultimate  criterion  of  success. 
I  ■  ulose  and  china  clay  have  been  used  in  weak  solution 
on  the  water  doctor  calender  with  very  promising  results, 
but  the  conditions  are  rather  difficult  to  adjust,  and  this  use 
is  at  present  in  the  experimental  stage.  Where  the  paper 
is  tub-sized  in  feeulose  and  colour,  the  conditions  arc  more 
easily  controlled,  and  encouraging  results  are  obtained, 
the  important  point  being  that  the  loading  is  put  where 
it  is  most  required,  viz.,  on  the  surface  oi  tie  paper.  Of 
course,  under  ordinary  working  conditions,  you  are  limited 
t.>  a  very  light  coat,  but  the  result  is  an  improved  printing 


surface  and  the  full  value  of  every  ounce  of  sizing  material 
used  i-  obtained  on  the  paper.  The  china  clay  can  be 
replaced  by  other  colours,  such  as  blanc  fixe,  or  satin 
white,  with  superior  result-,  and  as  this  paper  has  received 
whaf  we  might  term  a  preliminary  coating  a  much  lighter 
final  eoat  would  be  required  if  used  as  an  enamelling  paper. 
This  opens  a  wide  field  of  possibility,  as  the  coating  methods 
could  be  simplified,  and  the  speed  of  coating  greatly 
tcceleratcd.  The  problem  before  papermakers  to-day 
is  the  production  of  a  printing  surface  which  will  take  a 
process  block  at  a  price  as  near  that  of  ordinary  printing! 
as  possible.  I  feel  sure  the  solution  will  be  found  on  tin- 
lines  1  have  indicated,  but  our  experiments  have  not 
reached  such  a  stage  as  to  warrant  a  definite  statement, 
although  1  will  deal  further  with  this  under  papcrcoating, 
where  positive  results  have  been  obtained. 

Papercoating. — This  is  a  distinct  branch  of  the  paper 
trade,  and  in  fact,  form-  a  separate  industry.  The 
function  of  size,  in  this  case,  is  to  tix  the  mineral 
coating  to  the  surface  of  the  paper. 

Few  can  have  failed  to  notice  within  the  last  decade  the 
enormous  growth  in  numbers  and  circulation  of  illustrated 
papers.  The  better  class  periodicals  have  cultivated  a 
popular  taste  for  good  illustrations  and  now  no  hook  or 
magazine  is  acceptable  without  them. 

The  development  of  modern  printing  paper  is  closely 
associated  with  the  introduction  of  the  photo-mechanical 
I  processes  of  illustrating.  The  application  of  photography 
and  the  designers'  art  to  commercial  purposes  in  the 
numerous  monthly,  weekly,  and  even  daily  papers,  not 
to  mention  the  numberless  advertising  pamphlets,  cata- 
logues, etc.,  has  created  a  large  and  ever  increasing  demand 
for  a  cheap  paper  to  give  the  most  effective  printing 
results.  The  wood  engraving,  the  copper  etching,  the 
collotype,  the  lithograph,  and  the  half  tone  process  block, 
have  each  marked  a  stage  in  the  advancement  of  the 
printer's  art,  and  each  required  some  special  characteristics 
in  the  paper  to  obtain  the  best  results.  In  the  modern 
half  tone  block  and  three  colour  process  work,  a  paper 
having  a  smooth  surface  is  essential  if  a  picture  showing 
a  sufficient  amount  of  detail  is  to  be  produced.  This 
smoothness  of  surface  in  the  case  of  imitation  art  is  secured 
by  loading  the  paper  heavily  with  china  clay  and  water- 
finishing  on  hot  calenders,  but  if  one  will  compare  a  picture 
printed  from  the  same  block  on  imitation  art  and  on 
ordinary  art  enamel,  it  is  evident  why  the  former  is  called 
"  imitation  "  art  enamel.  The  picture  in  the  former  is 
very  much  inferior  in  depth  and  clearness,  in  fact,  has 
a  grey  appearance. 

It  must  be  pointed  out  that  the  degree  of  surface  smooth- 
ie-- should  only  be  sufficient  to  take  the  maximum  of 
detail  possible  in  a  process  block,  and  the  ideal  position 
is  arrived  at  when  a  paper  with  a  surface  just  suffi- 
ciently perfect  to  take  the  maximum  of  detail  possible 
is  produced. 

It  must  be  confessed  that  the  heavy  highly  polished 
art  enamel  which  has  been  produced  in  response 
to  the  insistent,  but  often  unreasonable  demand,  for 
something  cheap,  is  not  really  paper.  It  is  generally  a 
sheet  of  poor  vegetable  fibres  sandwiched  between  two 
coats  of  mineral  matter  which  frequently  amount  to  SO 
per  cent,   of  the  whole. 

The  (dating  performs  two  functions  :  In  the  first  place 
it  fills  up  and  levels  the  unevenness  of  the  paper,  and 
.  ondly  it  provides  a  printing  surface.  This  is  an 
important  point  and  one  that  is  generally  overlooked  by 
mam  paper  manufacturers.  It  is  the  printing  surface  whieli 
is  the  essential  condition.  An  imitation  art  enamel 
may  have  a  perfectly  smooth  surface,  and  still  give  printing 
result-  very  much  inferior  to  a  third  or  fourth  class  coated 

The   reason   being,   that   the   surface   has   no   ink 

affinity:  that  is.  it  has  no  power  of  absorbing  the  ink 
from  the  block  in  the  fraction  of  a  second  in  which  they 
are  in  contact  ;  in  fact,  the  surface  is  ink  resistant,  instead 
of  being  ink  absorbent.  The  ideal  coating  for  paper 
would  be  a  solution  of  cellulose,  but  up  to  the  present, 
although  a  number  of  attempts  have  been  made,  these 
have  not  proved  successful.  The  manufacture  of  art 
enamel  has  been  dealt  with  in  a  paper  read  before  this 
Societv   bv   R.   W.   Sindall   (see  this  J„   1905,  page  770), 
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*iiil  I  propo  i  i"  i  online  in  \  remarks  to  amplifying  various 
lucfa   were  unlj    briollj   ilcall   with  in    tit—    paper, 
> in t    to   deal    specially    with    the   application    ol     tarcl 
bh    the  starch  rater  ui    a<  el  itc  foculose. 

\>  ii  '  papei  coal  ing  *  a     ill  .1 in  hand,  the  oarliei  1 

machines  being  of  the  Hal  type,  with  round  spreading 
which  had  11  circulat  motion.  In  the  earlj 
eighties  the  lierman  cylinder  machine  was  introduced 
with  jigger  brushes,  and  this  has  remained  the  Btandard 
1111I  the  present  day,  although  with  a  number  of 
minor  improvements.  Some  of  the  large  Ml  1  name]  firmi 
iia\f    double     coaters,    but    these    are    no!      ompletebj 

ful,   11-    the   trouble   ol    adjusting    the - 

n  , ii.  1, ir  1  he  increased  speed  ol  production. 
I'lif  paper  used  varies  considerably,  the  bosl  being 
pan  esparto  paper,  then  mixtures  of  esparto  with  ohemcial 
Mime  I  pulp  in  Minim-  proportions.  In  the  cheaper  qualities, 
11.nl  wood  |uil|i  i-  used  in  increasing  proportion. 
Tin-  |nil|i  should  be  free  beaten,  and  the  paper  as  free  from 
■ire  mark  as  possible,  and  little  more  than  half  rosin- 
Bud  For  good  class  chromos,  it  1-  essential  that  good 
quality  body  paper  be  used  as  this  has  a  greater  influence 
on  the  printing  results  than  is  generally  credited.  The 
Dolours  used  are  of  sunn-  interest. 

1  Satii  white.  -More  of  this  colour  is  used  than  any 
niliii.  .1-  11  possesses  a  maximum  covering  power  combined 
»itli  ■  high  lustre.  It  is  made  by  precipitating  Bulphate 
of  alumina  with  excess  of  lime  in  fairly  strung  solution. 
thoroughly  milling  the  precipitate,  washing  and  filtei 
The  finished  product  therefore  consists  oi  a 
gelatinous  alumina  hydrate  precipitate,  calcium  sulphate 
and  excess  of  lime  I  uiincx  typical  analysis  which  show 
tin-  composition  of  common  ial  satin  w  bite  as  used  in  paper 
Boating.  It  should  contain  not  more  than  1(1  per  cent. 
tree  lime. 

<  'omparative  covering  powers  show  the  following  results. 
Method  Paint  oul  on  glass  to  equal  density,  the  same 
Ireighl  nt  colour  with  one  ami  a  half  times  its  weight  of 
Mater. 


SAtiu  white 
Blanc  ttxe 
1  hm.i  clay 


Area 

covered 

cale.  tn 

dry 
colour. 


inn 
50 
35 


Price  ot 

pulp 
colour. 


per  ton. 

14  In  £6 
£6  10   £7 
£1  10-S2 


Av'V'r      price  ol 
"",M"r'       Si  rfolour. 


per  cent,  per  ton. 

65—73  £13  in  lis 

26—30  £7— £0 

5  £1  l0-£2  5 


Ty/ia  ui  .sal  1 11    white. 

per   it-Ill. 

Moisture    66—70 

AI.(OH), 7—9 

|>H). 6—8 

CaS04    13—17 

Alkaline  Milt- 4 — 6 

A  mode  of  comparative  analysis  might  be  mentioned. 
This  may  he  termed  Mechanical  Anavlsis  and  consists 
in  washing  with  water  a  weighed  quantity  of  the  satin 
white  on  a  filter  for  several  noun  to  remove  sulphate 
ami  hydrate  of  lime.  The  insoluble  consisting  of  alumina 
hydrate  and  the  insoluble  portion  of  the  lime  -alt-,  this 
being  examined  for  presem  e  ol  i  bins  clay. 

Rl  -ults  for  8  samples  of  at  least  6  different  makes. 


-v 

i  -J        ■:  4         5  6        7 

Huisturi  64-3     i-7-.;     70-2     70-2     66-B       73-7     70*4     66-9 

Boluble  ex- 

tract    ....      12-9     l(i-l      tS-2     14-4      17-sl       9-9     lu-1      14-:tl 
Insoluble 

residue        .      22-8      16-6      16-6      15-4      15-65      16-4      19-5      18-7 

[2) , Mane  fixe. — This  is  the  next  most  important  |  ig 
mil  i-  -imply  barium  sulphate  obtained  by  precipitating 
■  -ommercial  barium  chloride  with  Bodium  sulphate.  It 
is  usually  sold  as  a  white  paste  containing  25  to  30  per  cent, 
moisture.  An  infet  ior  Mane  fixe  obtained  as  a  by-product 
in  the  manufacture  of  hydrogen  peroxide  i-  also  on  the 
market. 


hina  clay. — This  is  the  well  known  mineral,  ami 

ior  pa  i .  i  I  i|iiulii  ii  i  lean 

loo  i  "i i"  ing  i    -'  hi   '■'• 

Sizing  material  used  i  Blue.  The  largest  proportion 
ol  the  papa  coated  in  Britain  i  ized  with  glue,  and 
tor  this   purpose  a  good    quality  hide  glue   i-  essential. 

Special  qualit mad    foi   pa] I  ing,  and  al  I 

96  per  cent,  is  continental. 

(2)  Casein. — This   -izing   material    is   a    milk    product 
obtained  bj  precipitating  separated  milk  with  acid,  w«  - 
purifying,  and  then  drying  and  grinding.     A  gn       di 

more  has  been  written  on  casein  tru n  glue,  or  anj 

adhesive  substance,  but  the  subject  itill  presents  difficultii 
with  reference  to  the  preparation  ol  lolutione,  and  mixture 
with  other  bodie  .  e  peciallj  colouring  matters.  Casein 
was  introduced  as  a  size  for  papercoating  in  Britain  in 
the  year  1897,  and  made  very  little  progress  al  first,  s  thi 
the  method  of  makings  solution  was  different  from  that 

em  I  iloy  eil  with  glue,  w  nil  I  up  i"  i  liai  time  had  1 

iM-iv  used  for  papercoating.     However,  the  great  ei  onomy 

effected,  led  some   of    the    m enterprising    pape 

to  take  the  matin  up  ami  Bolve  the  difficulties  conni 
with  its  application  with  verj     "     aotory  results.     Casein 
is  characterised  bj  giving  a  very  brilliant  finish  with  satin 
white,  anil  as  the  coat   can  be  easily  rendered  absolutely 

insoluble  by  the  use  of  formalin,  it  is  particularly  suitable 

tor  box  enamels,  anil  similar  classes  of  paper.  I'  al-o  gives 
good  results  for  process  block  printing  in  black  and  colours. 
On  the  Continent  ami  in  America,  casein  is  used  to  a  much 
larger  extent  than  in  Britain,  and  is  undoubtedly  unsur- 
passed for  special  classes  ot  paper  tor  decorative  purposes. 
For  -ome  years  the  price  of  casein  ranged  from  £20  to  £25 
per  ton.  but  the  price  gradually  began  to  rise  owing  In 
the  use  of  the  product    in  other  industries  and  a  general 

recognition  that  as  a  milk  product  it  had  a  higher  value 

if  turned  into  cheese.  In  1908  it  had  risen  to  over  £.'111 
per  ton.  while  today  its  value  is  fully  1M0  per  ton.  At 
this  price,  it-  use  as  a  size  lor  papercoating  is  limited  to 
the  special  class  for  paper  for  which  it  is  peculiarly  suitable. 
Ci).  Starch  products.  The  fact  that  weight  for  weight 
starch  has  an  equal,  if  not  greater,  sizing  value  than  gelatin 
suggested  it-  use  in  paper  coating,  anil  mam  attempts 
have  been  made  from  time  to  time  to  substitute  a  starch 
producl  for  glue  The  problem  was  to  get  a  starch 
product  which  would  yield  a  sufficiently  fluid  solution  to 
make  down  the  colour  to  a  cream  and  still  retain  the 
original  sizing  power  of  the  starch.  Ordinary  soluble 
-larch  was  first  tii'd  in  conjunction  with  gelatin, 
bui  many  troubles  wi  re  experienced,  and  it  is  questionabli 

whether  the  economy  i-  Very  I'.il.  \l  any  rate,  the  Use  Ol 
soluble  starch  in  tins  way  is  strictly  limited.  Soluble 
starch  with  5  per  cent,  boras  gives  a  solution  which  can  be 
used  for  papercoating,  but  it-  sizing  value  is  low. 

It  i-  recognised  thai  unless  a  solution  of  the  sizing 
material  dries  to  a  continuous  film  on  glass,  it  is  not  suitable 
for  paperi  oat  ing  If  it  dries  to  a  brittle  mass,  as  i-  the  case 
with  ordinary  soluble  starch  alone,  or  with  borax,  it  will  not 
give  B   continuous  surface  on  paper.     The  broken  surl 

will   bad   t nsiderablc  trouble  in  finishing,  and. will  be 

absolutely  fatal  to  the  attainment  of  lir-i  class  printing 
results.  This  ha-  been  my  own  experieni  e,  and  it  i  onfirmed 
by  the  few  firms  who  have  experimented  to  any  extent 
with  soluble  starch. 

It    is,   however,    possible   to   obtain   a   Btarcfa 
capable  of  yielding  a  continuous  film  on  glass  and  paper, 
and  in  1000  a  French  soluble  starch  was  introduced  which 
fulfilled    these   conditions.     This    was    manufactured    by 
Breeder's  process  (see  English  Paten!   17,650   iugu  I   10th, 

1898,  C.   Brueder),  and  i-  i ridised  starch  produced  by 

the  action  of  alkaline  hypochlorites.  I'leliinuiiiv  exp 
incuts  gave  encouraging  results  I  it  subsequent  tests  on  a 
manufacturing  scale  wen-  not  so  su  cessful,  with  the  <  "u- 
sequenee  that  the  prejudice  which  already  existed  against 
■  tswas  further  strengthened.  It  wm  found 
tli.it  a  react  inn  took  place  between  the  alkaline  -atin  white 
and  the  starch  product,  as  the  colour  when  freshly  made  up 
dl  right,  but  in  an  hour  or  so  the  starch  size  became 
watery  and  lost  it-  sizing  powei  Se  ei  J  attempts  have 
been  made  to  get  a  juitabli  sf  m  h  product  by  an  alkaline 
breakdown,  but  so  far  without   success,  as  owing  to  tho 
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treatment  necessary  to  obtain  sufficient  fluidity  the  colour 
of  the  product  is  rendered  unsuitable. 

In  1901   1  took  up  the  problem,  and  confess  to  have 

spent  seven  years  in  solving  it.      In  tie    first  place,  all  the 
U  products  on  the  market  were  examined  as  to  their 
suitability,  hut  without  success,  and  my  work  was  concen- 
trated on  tin  starch  esters  which  at  that  time  wen-  simply 
in  the  laboratory  stage.    These  esters  have  several  ideal 
properties,  fluidity,  permanency  of  solution,  good  colour. 
and  excellent  sizing  anil  spreading  power,  bul  in  spite  of 
this,  for  several  years  it  looked  as  if  the  problem  was  to 
remain  unsolved.     Fortunately.  1   was  in  the  position  of 
having  a  paperooating  work  at  my  disposal,  and  was  thus 
enabled  tu  do  experiments  ou  a  pra<  t  ical  si  all .  in  addition 
to  laboratory  work,  and  this  fortunate  combination  must 
count  for  my  ultimate  Buccess. 
The  various  qualities    of    feculose   (commercial  starch 
a-    to   their   suitability.     The   main 
dithduties    experienced    were : — 

ll)  The  setting  of  the  feculose  colour. 
_  Troubles  on  coating,  grease  spots, 
It  was  demanded  that  feculose  size  should  be  neutral. 
and  remelt  easily  like  gelatine,  should  it  "  set  or  jelly  on 
-landing.  The  action  of  neutralising  agents,  -itch  as 
borax,  zinc  oxide,  niacin  -ia.  etc.,  were  investigated,  the 
result  being  that  the  neutralised  feculose  was  of  little 
merit  as  it  set  more  quickly,  and  could  not  be  remelted 
easily.  The  thickening  action  of  borax,  alumina  and  its 
salts  was  noted,  but  these  reactions  do  not  improve  its 
papercoating  quality.  The  usual  remedies  for  spotting, 
such  as  the  addition  of  a  little  oleine  to  the  colour  were 
tried,  also  other  agents  whose  efficacy  is  a  superstition 
among  colour  mixers,  but  these  had  only  a  harmful  effect. 
Mixtures  of  feculose  and  other  sizing  agents  were  also 
investigated. 

Feculose  and  casein  do  not  mix,  but  feculose  and  glue  can 
be  used  together,  although  the  results  did  not  justify  the 
continuation  of  ex)>eriments  in  this  direction.  Owing  to 
the  successful  application  of  mixtures  of  gelatin  and 
feculose  for  tub-sizing,  the  matter  was  reopened  at  a  later 
date.  The  best  method  is  first  to  mix  the  colour  with  the 
proportion  of  feculose  size  and  then  add  the  glue  size  to 
complete  the  mixing.  This  development  was  thoroughly 
t.  -ted  on  a  working  scale,  but  the  results  weredisappointing. 
The  colour  is  apt  to  be  frothy,  and  while  fair  results  arc 
obtained  with  light  coats,  heavier  coats  show  pin  holes 
and  other  imperfections.  In  mixtures  of  colloids  with 
^uch  distinct  origin  and  properties  as  gelatin  and  feculose, 
separation  occurs  on  standing,  and  until  some  knowledge 
of  the  constitution  of  those  bodies  is  obtained,  we  can 
only  hope  to  experiment  on  crudely  empirical  lines. 
Towards  the  end  of  1905  a  much  cheaper  type  of  feculose 
was  tried,  and  while  this  gave  excellent  results  with  neutral 
colours  (such  as  blanc  fixe  and  china  clay)  it  was  a  failure 
with  satin  white.  A  neutral  or  acid  satin  white  was  made 
and  tested,  the  only  point  of  interest  being  that  with  this 
colour  a  perfectly  dull  finish  was  obtained.  The  whole 
question  finally  resolved  itself  into  the  production  of  a 
starch  product  which  would  be  unaffected  by  alkali,  as  far 
as  its  sizing  properties  are  concerned. 

All  the  types  of  feculose  which  had  so  far  been  tested 
reacted  with  alkali,  the.  solution  becoming  thin  and  watery, 
except  in  one  instance,  which  ga\r  me  a  hint  as  to  the 
direction  in  which  a  solution  of  the  problem  was  to  be  found. 
After  careful  experiment,  it  was  evident  that  any  oxidised 
starch  was  acted  on  by  alkali,  and  this  was  confirmed 
by  some  published  work  at  that  time.  This  cleared  the 
way  for  further  investigations,  Imt  it  had  taken  four  years 
to  reach  this  point,  although  the  work  during  I 
had  not  been  valueless.  A  new-  type  of  feculose  was 
evolved  to  meet  the  requirements.  The  conversion  is 
carried  sufficiently  far  to  give  a  product  which  yields  a 
thin  solution  with  four  or  five  part-  water,  and  I 
permanently  fluid  for  several  days.  The  product  as 
discharged  from  the  converter  contain  about  I  per  cent, 
free  acetic  acid  and  6  per  cent,  combined  acetic  acid,  and 
in  order  to  make  it  a  marketable  article  the  free  acid  has 
to  be  removed.  At  first  this  was  neutralised  by  the 
addition  of  various  alkalies,  but  very  much  better  results 
were  obtained  from  a  washed  product.     At  present  it  is 


miu  out  in  three  forms:  (1)  As  it  comes  from  tho  con- 
verter, in  which  case,  the  papercoater  prepares  the 
feculose  by  washing  by  decantation,  and  then  boiling 
as  usual.  (2)  Hydrous  feculose.  This  is  the  washed. 
but  undried  product,  and  is  sent  out  in  barrels  in  the  pulp 
form  containing  .">0  per  cent,  moisture.  We  find  it  keeps 
perfectly,  and  in  this  form  it  is  prepared  for  use  with  a 
minimum  of  trouble.  (3)  The  washed  and  dried  variety. 
Feculo-c  has  now  been  used  in  such  quantity  that  we  can 
positively  affirm  that  it  meets  all  the  requirements  of  a 
papercoating  -ize.  It  is  prepared  for  use  by  boiling,  by 
any  convenient  method,  with  four  or  five  time-  its  weight 
of  water.  In  mixing  with  the  colour,  if  the  chemical 
composition  of  feculose  is  borne  in  mind,  no  difficulties 
will  arise.  It  is  a  partial  starch  acetate,  containing  .">  or 
6  per  cent,  combined  acetic  acid,  which  on  hydration 
produces  an  enormous  effect  on  the  starch  complex  for 
reasons  which  arc  as  yet  obscure.  With  neutral  or  acid 
colours,  no  reaction  takes  place,  but  with  alkaline  colour- 
such  as  satin  white,  the  starch  acetate  is  slowly  decomposed 
with  regeneration  of  an  insoluble  starch  hydrate.  As  heat 
accelerates  all  chemical  reactions  it  is  best  to  cool  the 
feculose  solution  before  mixing  with  the  satin  white, 
this  retards  the  thickening  which  takes  place,  and  the 
colour  liquefies  easily  on  warming  up  should  it  become 
rather  thick. 

It  is  this  reaction  which  accounts  for  the  excellent 
working  properties  of  the  feculose  colour  as  it  sets  on  the 
paper  when  spread  out  and  exposed  to  the  drying  tem- 
perature, in  which  respect  it  is  the  direct  opposite  of 
animal  size. 

The  feculose  colour  can  be  used  right  away  as  it  comes 
from  the  mixer  :  is  never  frothy  in  working  :  can  be  dried 
at  a  higher  temperature  than  glue,  and  therefore  saxes 
considerable  time.  Papercoating  is  a  process  of  details, 
and  it  is  quite  impossible  in  this  paper  to  deal  with  anything 
other  than  a  few  of  the  more  important  features. 

Comparisons : — When  compared  against  the  finest  hide 
glue,  15  to  20  per  cent,  more  feculose  is  required  to  give 
an  equally  hard  sized  surface,  the  figure  for  the  best  quality 
casein  being  very  similar. 

Finishing : — Under  equal  conditions  with  satin  white 
the  finish  is  practically  the  same  as  that  obtained  w  ith  glue, 
but  not  so  bright  as  with  casein.  It  must  be  recognised 
however  that  in  using  starch  products  the  usual  laundry 
methods  of  obtaining  a  high  finish,  must  to  a  certain  extent 
be  adopted,  i.e.,  calender  the  slightly  damped  surface 
with  a  hot  calender,  and  heavy  pressure. 

Printing: — The  feculose  surface  has  an  unique  ink 
affinity  with  the  remarkable  property  of  quickly  taking  up 
the  ink  from  the  stone  or  block,  enabling  it  to  give  under 
comparative  conditions  printing  results  unequalled  for 
density  and  solidity  of  colour.  This  quality  of  the  feculose 
paper  has  to  be  recognised,  and  it  sometimes  suffers  from 
the  defects  of  its  good  qualities.  This  ink  affinity  can  be 
modified  to  any  extent  by  the  addition  of  a  little  rosin  size- 
to  the  colour. 

Owing  to  feculose  being  a  starch  product,  it  can  be 
dried  at  a  high  temperature  without  its  sizing  power  being 
affected,  or  the  size  drying  into  the  paper  as  occurs  with 
glue,  and  this  property  opens  a  wide  field  of  possibility 
for  the  simplification  of  the  present  drying  process,  which  is 
universally  some  type  of  festooning. 

With  the  view  of  simplifying  the  present  process  a  series 
of  experiments  were  done  some  years  ago.  The  paper  was 
coated  on  an  ordinary  surfacing  machine  with  the  size 
alone  at  different  concentrations,  and  then  with  varying 
proportions  of  (1)  china  clay.  (2)  Blanc  fixe,  and  (3)  satin 
white.  The  results  were  interesting.  The  size  alone 
gave  imperfect  prints,  the  surface,  although  smooth,  was 
absolutely  ink  resistant,  and  the  ink  took  several  day-  to 
drv.  With  china  clay,  better  results  were  obtained,  and 
|  still  better  with  blanc  fixe,  in  every  case,  the  printing  result! 
improved  with  the  increase  of  mineral  matter,  up  to,  of 
course,  the  fixing  limits  of  the  size.  With  satin  white, 
however,  the  best  results  were  obtained,  the  difference 
being  very  marked  with  light  coats.  The  satin  white 
surface  had  the  highest  finish,  and  the  peculiar  ink  affinity, 
the  whole  -crie-  demonstrating  in  a  very  striking  manner 
that  it  is  the  surface  with  the  proper  ink  attraction  tha* 
gives  the  best  results  under  ordinary  printing  condition- 
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This  has  boon  pursued  further,  and  il  lias  been  demon 
ted  that  a  paper  with  .1  coal  ol  only  71  grammes  par 
square  metre  (31b.  [ier  ream  D.I  180  wUl  give  printing 
ults  equal  to  ,111  ordinary  chromo  with  a  coating  "I  30 
in  in  grammes  poi  Kijuare  metre  (12  to  IS  lb,  pec  ream 
D.C.  180a.).  The  ( 1 1 1  "i  used  uood  nol  cost  any  more  than 
an  ordinary    enamelling,   bul    is   preferably  Burfaoe  sized 

mi  the   paperiuakiog  machine  with  foculosc  al 01  an 

tdmixture  with  some  1  hina  1  la}  to  lill  up  and  harden  the 
ice.  With  coats  ol  under  In  grammes  per  square 
metro,  the  paper  can  bo  troatod  .11  thi  full  machine  width, 
and  dried  over  cylinders  at  a  high  speed,  the  production 
b)  this  method  being  enormously  greater  than  by  the  usual 
festooning  process,  »  here  you  are  limited  to  30  ins.  or  40  in-. 
width.  The  process  is  s-t ill  in  embryo,  lot  the  results 
u  1 1  to  date  bave  demonstrated  its  1  ossibilities  (see  English 
hit. 'in  No.  Iti.327,  1908.  S.  Milne).  This  paper  has  the 
1  nt  durability!  as  11  is  mainl}  fibre,  and  does  not  shOM 
fully  00  per  cent,  ash,  as  1-  the  case  « it  li  many  arl  enamels, 

Statistics. 

Tin-  papercoating  industry  i-  distributed  very  evenly 
between  England  and  Scotland,  tin-re  being  seven  linns 
in  each  country  who  are  paper-makers  and  coaters.  It  dees 
ncit  follow  that  the  paper  used  for  coating  is  theirown 
manufacture,  as  in  several  cases  a  large  proportion  of  the 
enamelling  paper  is  Imuuht  from  other  linns  who  make  a 
s|u"  iality  01  this  class.  These  14  firms  control  B0  one- 
Bided  coating  machines,  and  of  these  60  "ill  run  24  hours 
|x-r  day.  Tin-re  are  also  eight  double-coating  machines 
in  regular  use.  which  equal  16  ordinary  coating  machines. 
There  arc  10  firms  of  papercoaters  whoarenot  paper  manu- 
facturers, controlling  7"  surfacing  machines  and  about 
id  board  coating  machines.  These  all  run  10  hoars  per  day, 
and  turn  owl  a  variety  "t  work.  There  arc  also  one  or  two 
large  printing  linns  who  have  a  papercoating  department. 

There  are  produced  in  Britain  al  out  20,000  reams  of  art 
enamel  per  week,  and  15,000  reams  of  chromo  and  other 
eoated  papers.  This  requires  fully  50  tons  per  week  of 
sizing  material,  which  al  present,  is  mainly  glue  of  Con- 
tinental origin. 

Finally,  there  is  one  striking  fact  regarding  this  industry 
which  impresses  anyone  who  has  had  the  opportunity  of 
intimately  studying  the  general  conditions— vis.,  the 
absolute  lack  of  any  scientific  control. 

This  militates  against  the  introduction  of  improved 
methods,  stifles  experimental  work,  and  frequently  leads 
,to  Other  excrescences  of  which  the  least  said  the  better. 

Tn  conclusion  I  have  to  thank  Beveral  friends  in  the  paper 
trade  for  their  oriticisms  and  suggestions,  and  particular!} 

Messrs.  VVm.  Wothers] n  &  Co.,  Glenneld  Starch  Works, 

Paisley,  for  permission  to  publish  the  foregoing  paper. 

APPENDIX. 
((  muus  of  Production,  11107.) 
Tabus  L— Om  pi  i 

Note. — The  figures  in  this  Tabic-  are  giveu  to  the  nearest 
thousand  iu  each  case      Amounts  lower  than  five  hundred  are 
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Table  i 


Kuidand 

and  wales    Scotland, 
and 

Ireland. 


I  mini 

KIngd 


Quantity. 


.  : — 
Paper     for     Writing     aud        Cwts. 

Drawing  and   for   Bnvi  ■ 

lopes   1,146,000 

Paper  lor  Printing  and  lor 

Posters,  Ac 7  061,000 

Packing      and      Wrapping 

Paper,  Biscaps,  Ac 9,024 

Printed  and  Coated  Papers 

(not   Hangings!    

Pasteboard,  Cardboard  and 

Millboard    7401 

Other  Sorts   

Paper  Bajrs    561,000 

17,691,000 

All  other  Products     Recorded  by  value  only. 

I  Tons. 

=  884,550 


I  ut- 

1,340,000  2,4S5,000 

1,060.000  8,721,000 

366,000  681,000 

144,000  893,000 

140,000  564,000 

159,000  710,000 


hnt'i 
and  w  il 

and 

Ireland 


K  Ingdi  11 


\  alue. 

F. 

£ 

£ 

,0]  bo 

1,494  ■ 

3,086,000 

887, 

r,,.r.'jg, 1 

..'i 

4.V..I 

301,000 

■.'. 

(10,000 
162, 

20,000 

565,000 

Tcnl.c 

9,729,000 

3,599,000 

13,828, 

1,554,000 
176,000 

— 

Paper : — 
Paper     (01      Wrltii 
Drawing  and    for    Enve- 
lopes    

Paper  for  Printing  and  [01 

I'-!'  A  C  

Packing      and      Wrapping 

Paper,  Biscaps,  &c 

d  and  1  oated  Papers 

(nol  Hangings     

Pasteboard,  Cardboard,  and 

.Millboard    

Other  Sorts   

Paper  Bags   

aii  <  it  her  Products    

Total  Value  

Total  Value  for  ' 

and  Wales  

Total  Value-  tor   Ireland 


Table  II. — Cost  of  Materi   i      used      ho  ■•  •>  in 
Relation  to  the  Value  ok  Output. 

Note. — The    figures   in    this   Table  arc  givii    t ■  ■   the    nearest 
thousand  In  each  case. 


— 

England 

and  Wales 

and 

Ireland. 

Si  otl  in  -1. 

United 
Kingdom. 

I. 

Cost  of  Materials  used   

£ 
6,411,000 

i 

£ 

II. 

9,729,000 

3,599,000 

1:1,328,(1011 

III. 
Value  of  Output  (ens  Cost  of 

3,318,000 

1,104,000 

4,512,000 

Yorkshire  Section. 


Meeting  hM  al  Queen's  Hotel,  Leeds,  an   .1/ 
February  2lsf,  1910. 
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PBOBLEMS  Ol'  THE  LEATHER   IXDISTHV 

BY   PROF.    B.    K.    PROCTER. 

Though  the  technology  of  leather  manufaotun  is  one  of 
the  most  ancient,  and  has  been  highly  d  iveloped  by  the 
accumulated  experience  of  ages,  it  is  as  yet  less  inflni  ■ 
by    scientific    know!  1    many    other    industries. 

This  is  less  due  to  any  special  igl  or  unwillingi 

nt   tanners  than  to  the  extraordinary    dil  the 

problems  u  presents,  and  the  risk  and  costliness 

incut.     Much  has,  however,  1 1    iccomplished  in  n 

years  towards  clearing  up  the  prevailing  darkness,  and 

this  has  been  hastem  .1  bj  the  introd  1 

agents,  such  as  chrome  salts  and  aid 

far  removed  from  the  older  methods  lei  much 

of  the  previous  expei e  valueless,  and  to  compel  the 

adoption  of  new  methods  and  a  study  of  their  underlying 
principles. 

The  skins  1  I  annuel-  naturally  presented  th 
our  forefathers  as  valuable  I  -  and  other  purpos 

but,  wet,  they  were  subject  to  rapid  ami  . 
while,  dried,  they  became  hard  and  horny,  and  therefore 
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ill  adapted  to  most  uses.     To  retain  softness  while  preseri  - 

ing  tin-  skin-  by  drying  was  tin   first  problem  which  pre- 

1  itself,  and  it   was  solved  in  a   variety  of  ways  in 

pre-historic  times,  rather,  probably,  by  accident  than  by 

any  reasoned  experiment     Thus  skins  which  were  oil 
and   stretched  while  drying  remained  soft   and  flexible, 

and  became  resistant  to  moisture  and  decay.  Wood 
smoke,  which  must  always  have  been  present  daring  drying 
m  primitive  dwellings,  was  found  to  a-sist  this  preservation, 
and  certain  harks  and  fruits,  possibly  first  used  as  dyes. 
had  a  still  more  marked  effect  Alum,  winch  in  some 
countries  is  a  natural  efflorescence  from  shales  containing 
alumina  and  pyrites,  was  possibly  liist  applied  as  a  substi- 
tute for  salt,  the  preservative  qualities  of  which  had 
!eng  been  known.  The  hair,  first  loosened  accidentally 
by  putrefaction,  was  more  conveniently  removed  by  liming, 
and  improvements  in  dyeing  and  finishing  were  gradually 
introduced,  BO  that  even  in  ancient  Egypt  (he  "Art  ami 
Mystery  "  of  the  tanner  had  reached  a  high  stage  of 
development  in  detail,  though  the  principles  then,  and 
almost  to  the  present  date,  were  those  of  the  primitive 
kge;  and  even  during  the  past  century  the  improve- 
ment^ consisted  rather  in  the  substitution  of  machinery 
for  hand-labour  than  in  any  more  radical  departure  from 
earlier  ideas. 

While  discussing  the  problems  of  the  trade  as  tiny 
present  themselves  to-day.  it  will  be  well,  as  I  am  addressing 
myself,  not  only  to  the  specialist  but  to  the  general  chemist, 
to  give  some  slight  sketch  of  the  methods  of  the  present. 
While  the  earliest  users  of  the  skin  probably  aimed  at 
retaining  the  hair  and  wool,  these  are  no  longer  needed  for 
most  of  the  purposes  to  which  leather  is  now  applied,  and 
the  first  stages  of  the  modern  process  are  usually  devoted 
to  their  removal.  In  a  few  cases,  and  especially  in  the 
removal  of  wool  from  sheepskins,  where  the  wool  is  of 
more  value  than  the  pelt,  the  primitive  method  of  putre- 
faction is  still  employed,  though  under  better  conditions, 
the  skins  being  hung  in  rooms  of  carefully  regulated 
dampness  and  temperature,  and  the  progress  of  the  opera- 
tion being  closely  watched.  Wool  and  hair,  though 
apparently  growing  from  the  true  skin  (corium)  are  really 
thc  product  of  a  thin  outer  layer  of  cellular  tissue 
[epidermis)  which  not  only  covers  the  entire  surface, 
but  sut  rounds  and  forms  a  sheath  to  the  hair- bulb.  The 
-..ft  and  growing  cells  of  the  layer  are  readily  disintegrated 
by  putrefaction,  and  thus  the  hair  is  loosened.  While  the 
-kin  it-elf  is  composed  of  white  fibres  of  collagen,  a  material 
which  passes  at  once  into  gelatine  on  heating  with  water, 
the  epidermis  and  hair  consists  of  keratin,  which  is  nearly 
related  to  coagulated  albumen.  Thus  the  effect  of 
chemical  reagents  on  the  two  layers  differs  widely.  While 
the  gelatinous  fibre  is  merely  swollen  and  split  into  tinei 
filaments  by  the  action  of  alkalis,  the  epidermis  is  softened 
and  ultimately  dissolved.  Lime  i-  generally  used  for  this 
purpose,  not  merely  on  account  of  its  cheapness,  but  because 
its  limited  solubility  allows  it  to  be  added  in  excess  without 
forming  ;<  dangerously  concentrated  solution,  while,  as  it 
is  consumed  by  the  hide  it  is  instantly  replaced  from  the 
undissolved  portion.  Practically  the  process  is  conducted 
in  pits  in  which  the  hides  or  skins  are  laid  in  milk  of  lime, 
from  which  they  are  withdrawn  at  intervals  of  one  or  two 
days,  and  the  liquor  is  mixed,  and  if  necessary  more  lime 
is  added  before  they  are  replaced.  One  to  three  weeks  is 
required  for  the  operation,  according  to  the  character 
of  the  hides  or  skins,  and  the  purpose  for  which  they  are 
intended.  Suspension  and  mechanical  agitation  in  the  lime 
liquor  hastens  the  process  by  insuring  rapid  renewal  of 
the  saturated  solution,  but  is  more  frequently  used  on  the 
Continent  than  in  England. 

Though  lime  is  the  agent  principally  used,  its  action  is 
frequently  quickened  by  the  addition  oi  sodium  sulphide,  or 
occasionally  of  other  alkaline  salt-  The  :„  tion  ol  soluble 
sulphydrates  is  peculiar  and  completely  different  from  thai 
of  hydrates,  swelling  the  crjrium  very  little,  and  dissoh  ing 
the  keratin  structures  rapidly.  It  has.  however,  been 
shown  by  Stiasny*  that  in  complete  absence  of  hydroxyl 
ions,  this  solvent  action  does  not  take  place,  and  the  most 
favourable  condition  is  when  SH  and  OH  ions  are  present 
in  equal  concentration.     This  condition  is  fulfilled  when 

•  Qerber,  1906,  this  J.  (Abst.),  l  07,  p.  25. 


sodium  sulphide  1-  dissolved  in  water,  of  which  il  lakes  up 
one  equivalent,  forming  an  equi-molecular  solution  ,i 
solium  hydroxide  and  sulphydrate ;  but  much  smaller 
proportions  of  sulphydrate  materially  quicken  the  limii 
process,  while  retaining  the  value  of  the  hair,  which  is 
completely  pulped  and  destroy,'  .  in  concentrated  solutions. 
Fresh  lime  solutions  are  practically  sterile,  but  as  they  gel 
charged  with  dissolved  organic  matters  they  become 
capable  of  supporting  a  variety  of  bacterial  lite,  though 
from  the  presence  of  excess  of  lime,  their  alkalinity 
except  from  ammonia  remains  unaltered.  While  sterile 
lines  have  little  solvent  but  powerful  plumping  effeol 
on  the  hide  fibre,  the  bacteria  or  their  products  increase 
the  former  and  lessen  the  latter,  and  at  the  same  time 
increase  the  solvent  action  on  the  epidermis  and  conse- 
quently hasten  the  unhairing.  Thus  it  is  an  axiom  111 
sole-leather  tanning,  where  the  utmost  weight  and  solidity 
1-  desired  together  with  plumpness,  to  use  new  rather  thai 
old  limes,  but  as  absolutely  new  limes  unhair  very  slowly, 
if  at  all.  it  is  usual  to  begin  the  process  in  liquors  which 
have  already  been  used  for  one  or  two  packs,  finishing  in  a 
quite  fresh  lime.  In  the  case  of  skins  and  dressing  leathers, 
where  some  solution  of  the  interfibrillary  substance  is 
desired,  advantage  is  usually  taken  of  the  somewhat  more 
solvent  effect  of  older  limes.  The  theory  of  the  process 
is  by  no  means  completely  elucidated,  and  till  this  is  done, 
complete  chemical  control  is  impossible,  as  the  effect  of  the 
various  constituents  is  not  fully  known.  Even  the  deter- 
mination of  the  valuable  dissolved  hide-substance  is  difficult 
since  it  is  as  yet  impossible  to  distinguish  the  epidermis- 
products  from  those  of  the  corium. 

On  the  completion  of  the  liming  process  the  hair  is 
removed  mechanically  either  by  hand  with  a  blunt  two- 
handled  knife,  or  by  machine,  or  sometimes  where  it  has 
been  treated  with  sulphides,  by  mere  friction  in  a  revolving 
drum.  The  fat  and  loose  cellular  tissue  is  also  pared 
or  scraped  from  the  flesh  side,  and,  in  the  case  of  sole 
leather,  the  hide  is  "  rounded "  into  butts  and  offal, 
which  are  tanned  separately. 

Before  actual  tannage,  it  is  necessary  to  remove  the  lime, 
of  which  the  skin  retains  perhaps  3  per  cent,  of  its  wet 
weight,  and  which  would  cause  discoloration  and  destroy 
tannin,  or  at  least  neutralise  their  acidity  if  introduced  into 
the  liquors.  In  the  case  of  sole  leather  it  is  desired  to 
retain  the  hide  in  plump  condition,  and  in  earlier  times  it 
was  frequently  taken  to  the  liquors  after  only  a  slight 
washing  with  water,  which  removes  but  little  of  the 
absorbed  lime,  as  alkalis  are  obstinately  retained  by  hide- 
substance,  possibly  in  a  state  of  chemical  combination, 
which  is  slowly  hydrolysed.  At  present,  even  in  sole  leather 
tannage,  a  part  at  least  of  the  lime  is  usually  removed 
by  acid  treatment,  as  with  the  tanning  materials  now  in 
use,  and  especially  with  extracts  and  rapid  tannage,  but 
little  acid  is  produced  by  fermentation.  The  use  of  acids 
for  deliming  is  not,  however,  so  simple  as  at  first  sight 
might  be  supposed,  since  the  affinity  of  hide  for  acids  is 
in  it  less  than  for  alkalis,  and  the  swelling  which  they  prodin  e 
has  an  even  more  injurious  effect  on  the  leather  since  it  is 
not  neutralised  by  the  liquors,  which  themselves  must 
have  an  acid  reaction.  It  is  therefore  essential,  if  strong 
acids  are  used,  that  there  should  be  no  excess  beyond  that 
needed  for  neutralising  the  lime,  since  acid  is  absorbed  by 
the  hide  to  saturation  even  from  very  dilute  solutions. 
With  weak  acids  the  operation  is  easier,  as  their  feeble 
hydrion  concentration  prevents  excessive  swelling,  owing 
to  the  hydrolysis  of  the  acid  compound  with  the  hide, 
and  so  weak  an  acid  as  boric  acid  can  be  used  in  large  excess 
without  injurious  results,  while  acetic,  lactic,  and  even 
formic  acid  require  much  less  percaution  than  the  stronger 
mineral  acids. 

In  the  case  of  the  lighter  leathers  used  for  the  upper  part 
of  boots  and  other  purposes  where  softness  and  pliability 
are  required,  it  is  essential  that  the  tannage  should  be 
begun  with  the  skin  in  an  absolutely  unswollcn  condition. 
and  hence,  while  even  the  strong  mineral  acids  in  great 
dilation  are  frequently  employed  to  remove  the  greater 
part  of  the  lime,  the  process  is  usually  completed  by-  one  or 
other  of  the  fermentation  processes  which  have  been  used 
from  immemorial  time.  The  simplest  of  these  is  the  bran 
drench,   for   which    bran   is  infused  in   warm   water  and 
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allowed   in   it  i  mm  hi    with   tin    produoti i    lactic   Mid 

acids  from   glucoses   formed   by   thu  notion  ol   an 

'iiiMil  ferment,  cerottlin,  which  is  presonl  in  tin 

mi  the  atari  li  which  ii  contain!).     Thu  glucose!   are  then 

uted   bj    bacteria,   which  are  always  prcnenl   in  the 

md  ol  which  the  action  is  inhibited  bj  a  small  exoese 

of  acidity,  so  thai  t  ho  process  is  nulls  asinipli   n  id  "  pulling 

ili'un,     in  which  ~"  long  a-  only  the  right    baotsri "e 

present,  the  acidity  is  automatically  self-regulating. 
At  the  >iinn  time,  considerable  quantities  ol  hydrogen  and 
.ni  In  hi  dioxide  are  evolved,  wbioh  cause  the  BKJne  to  floal 
hi  the  liquor.*  Unfortunately,  it  is  impossible  to  work 
under  accurate  bacterial  rnn.liii.iiif..  and  putrefactive  and 
butryric  bacteria  are  always  present  which  may  gel  the 
upper  hand  with  disastrous  effei  ts.  This  risk  can  only  be 
lessened  by  caroful  attention  to  temperature  and  the 
other  conditions,  such  as  the  amount  of  glucose,  the  acidity 
and  the  age  of  tho  liquors  which  favour  tin-  development 
ni  the  right  organisms ;  and  i in-  provision  when  nei  essary 
plentiful  supply  of  ferment  organisms  from  a  sound 
working  drench.  Frequent  cleansing  ol  the  vessels  with 
hot  watei  and  the  maintenance  of  a  constant  temperature 
of  about  7n  Fah.  are  useful  precautions.  Putrefactive 
bactei  i.i  will  not  thrive  so  long  as  the  drench  remains  and. 
and  the  greatest  danger  arises  from  organisms  which 
form  butyric  and,  which  by  its  powerful  and  solvent 
swelling  action  maj  completely  destroy  .■•kins  in  a  few 
hours. 

Though  from  its  simplicity  I  Hum-  lirsi  mentioned  the 
"  drenching  process,"  it  is  rarely  used  alum',  but  generally 
only  to  complete  the  removal  of  lime  after  "puering 
or  "  bating,'  which  are  fermentative  methods  of  quite 
a  different  character,  in  liquids  containing  nitrogenous 
matters  and  usually  alkaline  in  reaction. 

The  chemical  effects  oaused  by  bacterial  fermentations 
are  due  not  merely  to  direct  changes  produced  inside  I  lie 
organisms,  but  oven  more  generally  to  the  action  of  the 
digestive  ferments  or  zymases  which  they  secrete  into  the 
liquid.  These  urn uganised  ferments,  like  the  pepsin 
of  our  own  stomachs,  are  not  living  things,  lint  have  the 
power  of  causing  chemical  change  in  the  substances  they 
act  mi,  without  themselves  luiiiL:  destroyed.  They  are 
in  fact  catalytic  agents. 

The  "  hate  "  is  a  fermenting  infusion  ol  pigeon-  or  hi  n 
dung,  and  is  usually  employed  for  the  heavier  dressing 
leathers,  while  the  "  puer."  similarly  made  with  dog-dune. 
is  employed  for  the  liner  and  thinner  skins  used  for  light 
shoes,  glove  leathers,  and  moroccos.  Though  these  differ 
both  in  effect  and  mode  of  use,  t  hey  depend  on  l  he  common 
principle  of  making  use  of  nitrogenous  and  largely  anoa- 
robic  fermentation  and  its  produi  ts  ;  but  in  the  two  eases 
the  active  organisms  differ,  and  it  is  uncertain  whether, 

in  either  case,  they  ale  really  derived  from  the  intestinal 
bacteria  01  are  accidental  and  extraneous  ferments,  for 
i  he  growth  of  which  the  diluted  excrement  forms  a  suitable 
medium.  The  case  of  puer  has  been  very  fully  invest] 
I  by  J.  T.  VVood.-f  and  also  by  Popp  and  Becker. 
Wood  found  that  the  filtered  Inn  lei  iu  in  -1 1 1  r  puer  liquor 
had  considerable  puering  effect,  and  thai  the  presence  of 
actual  living  trganisms  was  not  essential.  K.vcn  aftei 
boiling,  which  not  only  destroyed  life,  but  coagulated 
the  zymases  pp  sent,  this  effect,  though  greatly  diminished, 
was  not  entirely  absent  .  and  he  traced  what  remained 
to  the  salts  of  amines  and  I  he  amino-acids  formed  by  the 
[imposition  of  the  skin.  On  substituting  phenylamine 
hydrochloride  for  the  natural  amine  salts,  and  adding 
zymases  precipitated  by  alcohol  from  the  puer  liquor, 
satisfactory  puering  was  obtained  in  the  absence  of  life. 
but  of  course  at  a  cost  too  high  for  technical  use.  Practi- 
cally. Wood,  in  conjunction  with  Popp  and  Beaker, 
produced  the  puer-substitttte  "erodin,  winch  consiste 
of  a  culture-medium  of  peptonised  gelatinous  tissue,  with 
a  special  mixed  culture  of  selected  bacteria,  capable  of 
attacking  the  keratin-structures  hut  not  of  liquefying 
gelatine  j     and    this    has    been    largely    and    successfully 

•Compare  Wood. this  I.  1890, p. 27;   I893,tp  122  .   1897, p.  510  . 
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employed    in    -one     branches    ol    leather    mmirfi 

i"!      .md  especially    in  the  manufacture  cl 

chr ■  kid,   n    has  no!    taken   the   place  ol   the  oat I 

\\  hi]i    ii  i-  much  safer  and  more  ct  rtain  in  il 
action  than  the  latter,  from  the  definite  i  baracter  of  inV 

fennel  -  employed,  and  -i  nl  inienlally  |l  digU  iini:.  il 
1      l .ill\    not    less  odorous  than    I  '  big   which   no 

doubt  dcrvies  its.  name  from  an  old  trench  verb,  /"/</, 
which    -till   survives   in    the    participle    puant,   stinking; 

and  n   is  a  little  more  complicated  in  use.     [I   ha     I 

suggested  that  the  special  action  of  excremenl  ws    o*u  ed 

by  the  axoees  of  digestive  ferments  which  il  

wood  pointed  out  thai  this  could  not  be  due  to  pepsin, 
winch  only  mis  in  acid  -ohition.  hut  thai  the  pancreatii 
ferment  trypsin  possessed  many  "I  the  required  qualitii 

acting    in    alkaline    solution,    and    not     merely    dissolving 

albuminoids,  but  emulsifying  fats;  and  on  experiment 
he  i id  thai  it  actually  had  marked  puering  propertii 

though    the    fact     that     it     is    itself    an    excellent     nut  l  imciit 

for  bacteria  renders  it  highly  improbable  thai  any  can 
exist  unchanged  in  the  dog-dung,  which  is  always  allowed 
io  undergo  a  fermentation  of  some  week-  before  use.  The 
is,  however,  been  developed  by  Rohm  and  Haas 
in  Germany,  who  have  produzed  an  artificial  puer  under 
tin1  name  of  "  Oropon,"  containing  pancreas-products 
and  ammonium  chloride,  which  acts  at  once  on  the  skin 
without  previous  fermentation,  and  which  both  expert 
mentally  and  practically  gives  very  promising  results, 
while  at  the  same  time  it  effect  inly  removes  lime  and 
n  riders  drenching  unnecessary. 

It  cannot,  however,  ye!  be  Baid  thai  the  problem  ol 
puering  has  received  its  definite  chemical  solution.  The 
properties  required  are  not  merely  that  of  removing  lime, 
which  is  only  imperfectly  accomplished  by  puering  unless 
supplemented  by  drenching,  bill  of  removal  of  fat  by 
emuMfication,  and  solution  of  the  cellular  epidermis- 
structures  still  remaining  in  the  skin.  Some  solution  ol 
the  hide  fibre  itself,  or  at  least  of  the  intei  lilu  illary  sub- 
stance, is  also  usually  required  in  order  to  soften  the 
leather,  but  this  must  be  controllable  and  very  moderate 
in  amount. 

The  puer  liipioi  is  always  used  warm  (80° — 90°  l'\),  and 
ii  .e  I  ion  is  very  rapid,  thin  skins  being  completely  redw  ed 
within  the  hour.  This  rapid  action  renders  it  quite 
unsuitable  for  the  thicker  sorts  of  leather,  of  which  the 
surfaces  would  he  digested  and  dissolved  before  the  centre 
was  properly  penetrated,  and  hence  recourse  is  had  to  the 
milder  action  of  the  "  hate."  made  with  bird-dung  and 
used  cold  for  four  or  five  days.  \ot  only  is  the  medium 
here  much  less  nitrogenous,  but  the  bacteria  are  quite 
different,  apparently  rosary-like  chains  of  small  spherical 
cells  (streptococcic),  which  thrive  at  low  temperature-, 
while  the  puer  bacteria  require  nearly  blood-heat  for 
their  development.  It  is  also  pointed  out  by  Wood  thai 
bird-dung  contains  the  urinary  constituents  which  in 
animals  are  separately  secreted.  Less  scientific  study 
lias  been  devoted  to  the  bating  than  to  the  puering 
.  but  there  is  no  doubt  that  a  hatr-suhstitule  on 
the  same  lines  as  erodin  could  be  made  by  the  selection 
ol  suitable  bin  teria  and  an  appropriate  culture-medium. 
There  is,  however,  no  reason  that  all  the  new  ssary  effect-. 
both  of  •puering  and  bating,  should  not  ultimately  I* 
attained  by  purely  chemical  treatment  withonl  the  risk 
and  uncertainty  which  must  always  attach  to  bacterial 
and  ferment   action. 

The  actual  conversion  of  the  prepared  skin  into  leather 
is  not  less  rich  in  unsolved  problems  than  the  pn 
which  have  preceded  it.  At  the  point  which  we  have 
reached  we  have  the  more  or  less  purified  gelatin  nou- 
fibrons  structure  before  us.  really  ari  organised  jell 
readily  capable  of  destructive  putrefaction,  and  becoming 
on  drying  a  translucent  horny  sheet  We  may  fairly  ask 
what 'is  the  general  character  of  the  ohange  into  an  ini- 
putrescible  and  pliable  drj  material  which  we  can  bring 
about    by   agents   so  different    in  "'r  " 

chrome   salts,    vegetable    tannins,    and    aldehydes  1     I" 
■  mid  term-  the  question  was  answered  by  Knapp  in 
1868,*  though  hi-  aii-wer  onlv  suggests   further  inquiries 
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as  to  the  actual  change.  Knapp  in  effect  tells  us  that  the 
raw  skin  consists  of  water-swollen  gelatinous  fibres, 
which  on  mere  drying  adhere  and  contra)  t  into  an  almost 
homogeneous  horny  mass,  and  that  the  essence  of  tanning 
to  breal  these  fibres  that  thej  drj  ■  I  without 

adhering,  and  that  Ihey  are  rendered  incapable  of  absorbing 
water  and  again  becoming  adhesive,  tr!  the  main  the 
explanation  which  he  gives  of  the  change  is  the  Bomewhat 
crude  one  that  the  fibres  become  superficially  ooated 
with  the  tanning  substance,  am!  so  isolated  and  water- 
proof. Thi  nil  i-  in  no  case  very  convincing, 
and  is  incapable  of  direct  proof  or  actual  observation  of 
the  protecting  layer,  in  the  case  of  formaldehyde  is  obvi- 
ously untenable,  and  with  regard  to  chrome  is  improbable 
from  the  minimal  quantities  of  chrome  hydrate  which 
suffice  to  effect  the  change.  No  less  difficulties  unit  the 
-til!  earlier  hypothesis  of  Sir  Humphry  Davy  that  the 
leather  i-  a  direct  chemical  compound  of  the  nature  of  a 
salt  between  the  gelatine  and  the  vegetable  tannin  :  among 
which  may  be  cited  the  very  variable  composition,  not 
only  of  actual  leather,  but  of  the  directly  precipitated 
tanno-gelatine.  In  the  light  of  modern  knowledge  it  seems 
safest  to  conclude  that  in  the  various  methods  many 
different  causes — chemical,  physical,  am!  mechanical — 
are  at  work  to  produce  the  isolation  and  uon-absorbence 
of  the  gelatinous  fibre-  ;  and  that  it  is  not  necessary  to 
a--urne  unity  of  cause  because  of  apparent  similarities  in 
the  final  result  Thus  Knapp  was  able  to  produce  a 
white  leather  (which  however  returned  to  the  pelt  state 
on  soaking  in  water i.  by  mere  dehydration  of  the  skin 
with  alcohol,  which  first  isolated  the  lihres  by  replacing 
the  water  between  them,  and  then  dehydrated  them  so 
that  they  were  no  longei  capable  of  adhesion.  By  the 
employment  of  alcohol  containing  a  trace  of  stearic  acid 
in  solution,  the  isolated  fibres  were  mechanically  coated 
with  a  minute  quantity  of  this  substance,  by  which  the 
pliability  of  the  leather  and  its  resistance  to  water  wen 
greatly  increased.  A  somewhat  more  complex  instance 
of  leather  production  is  afforded  by  the  "  pickling  " 
process,  in  which  the  raw  prepared  skin  is  fir.-t  slightly 
swollen  by  sulphuric  acid,  usually  with  addition  of  salt 
to  control  the  swelling,  and  then  treated  with  saturated 
common  salt  solution,  in  which  it  becomes  thin,  white, 
and  imputrescible.  and  if  dried  forms  a  very  perfect  white 
leather,  which  is  permanent  so  long  as  it  remains  dry. 
This  case  has  been  very  fully  investigated  by  the  writer, 
who  has  brought  strong  evidence  to  show  that  the  hide- 
fibre,  which  is  amphoteric  (or  at  the  same  time  acid  and 
basic  from  the  presence  both  of  amino-  and  earboxyl- 
groups).  actually  forms  a  chemical  compound  with  the 
acid,  which  is  semipermeable  to  the  salt  and  is  dehydrated 
by  its  osmotic  pressure. 

From  this  process  it  is  an  easy  step  to  the  alum  and 
chrome  tannages.  Both  aluminium  and  chromium  arc- 
weak  bases,  the  salts  of  which  have  a  strongly  acid  reaction 
in  consequence  of  their  partial  hydrolysis  on  solution  in 
water  into  free  acid  and  a  basic  salt.  In  presence  of  the 
hide-fibre  the  free  acid  is  absorbed  and  fixed,  and  the 
hydrolysis  is  carried  so  far  that  the  basic  salt  becomes 
colloidal  and  insoluble  in  water,  and  in  this  state  forms  a 
coating  or  possibly  an  adsorptive  or  chemical  compound 
with  the  fibre,  which  is  also  dehydrated  by  the  addition  of 
Bait,  and  thus  prevented  from  swelling  or  adhesion.  In 
the  modem  single-bath  basic  chrome  process,  the  hydro- 
lysis of  the  normal  chrome  salt  is  already  carried  in  the 
liquor  as   far  as    possible  without  the  precipitation  of  an 

iluhle  basic  -alt.  so  that  the  fixation  of  small  quantities 
of  acid  by  the  hide  causes  also  the  fixation  ol  compara- 
tively large  quantities  of  basic  chrome  salt,  and  the 
■  removed  and  the  chrome  salt  rendered 
-till  more  basic  and  insoluble  by  subsequent  washing 
and  the  treatment  with  borax  or  some  other  alkaline  salt, 
generally  known  as  "  neutralisation."     Exactly  in   what 

•  iit ion  the  chrome  exists  in  the  hide,  whether  as  oxide, 
hydrate,  or  very  basic  salt,  is  as  yet  not  definitely  deter- 
mined, but  though  the  quantity  of  acid  can  be  reduced 
almost  indefinitely  in  the  leather  without  injuring  it- 
quality,  an  actually  alkaline  condition  at  once  renders  it 
horny  and  apparently  undertanned.  The  two-bath 
method  of  chrome  tannage  only  differs  from  that  just 


described  in  that  the  basic  salt,  instead  of  being  ready 
formed  iu  the  liquor,  is  produced  in  the  skin  itsclt  by  the 
reduction  of  chromic  acid  with  thiosulphate.  Whether 
the  tanning  effect  of  chrome,  which  is  shared  in  degree 
with  iron,  alumina,  and  other  metals  forming  basii 
is  due  to  the  absorption  and  coating  of  the  fibre  with 
colloidal  chrome  oxide  in  an  insoluble  irreversible  DOE 
dition,  or  to  some  more  intimate  sort  of  combination 
is  yet    unknown. 

Tannage  with  aldedydes.  and  especially  with  formal- 
dehyde, seems  still  mote  definitely  one  of  chemical  change. 
Aldehydes  have  peculiar  powers  of  uniting  with  a  great 
variety  <  f  substances  to  form  new  compounds,  often 
insoluble;  but  apart  from  this,  it  is  difficult  to  see  how 
a  volatile  substance  like  formaldehyde  can  form  a  resistant 
coating  on  fibres  which  prevents  their  adhesion  and  render- 
them  waterproof  and  imputrescible  by  mechanical  means, 
especially  when  present  only  in  the  very  minute  quantity 
which  is  necessary  to  complete  an  aldehyde  tannage  ;  and 
the  conclusion  is  almost  irresistible  that  at  least  the  sur- 
faces of  the  fibres  are  so  altered  by  the  action  of  the 
aldehjde  as  to  become  themselves  insoluble  and  non 
adhesive.  The  suggestion  that  in  a  practical  aldehyde 
tannage  the  surfaces  only  are  affected  is  somewhat  sup- 
ported by  the  facts  that  over-tannage  renders  the  whole 
fibre  brittle  and  tender,  and  that  even  with  very  small 
quantities  of  aldehyde  this  effect  will  ultimately  occur, 
unless  means  are  taken  to  destroy  all  surplus  and  uncom- 
bined  formaldehyde  (usually  by  its  reaction  with 
ammonia),  as  soon  as  the  tannage  is  completed. 

The  ordinary  oil  tannage  or  "chamoising"  of  "  »a-li 
leather  "  and  buff  leather  has  been  a  puzzle  to  chemists. 
For  wash  leather  the  "  lining  "  or  inner  split  of  sheepskins. 
after  suitable  preparation  to  free  it  from  excess  of  lime. 
i-  "  -toeked  "  or  beaten  with  fish  oil  till  the  water  i> 
replaced  by  oil,  which  is  then  allowed  to  oxidise  by  spon- 
taneous heating  in  piles  after  exposure  to  air.  Only  oils 
with  more  than  one  pair  of  unsaturated  bonds  are  capable 
of  producing  this  effect,  and  though  marine  oils  are  invari- 
ably employed  in  practice,  it  has  been  shown  by  Fahrion  * 
that  similar  effects  may  be  produced  by  linseed,  or  even 
in  a  lesser  degree  by  rape  oil,  and  it  is  known  that  the 
latter  is  employed  in  the  manufacture  of  the  Japanese 
white  leather,  so  much  used  for  brace  tabs.  The  most 
obvious  explanation  of  the  chamoising  process  would  be 
that  of  the  mechanical  coating  of  the  fibres  by  the  varnish- 
like products  of  oxidised  oils,  but  this  is  apparently 
excluded  by  the  fact  that  oil  leathers  can  be.  and  habitually 
'are,  washed  without  injury  with  alkaline  solutions,  in 
which  these  oil  products  are  freely  soluble,  and  by  which 
they  are  readily  removed  from  vegetable  fibres.  It  is 
pretty  clear  that  the  union  of  the  leather-fibre  with  the 
oil,  whether  physical  or  chemical,  must  be  more  intimati 
than  that  of  a  mere  surface-coating  ;  and  Fahrion  (loc. 
cit.)  has  shown  that  by  saponification  a  portion  of  oil  can 
be  extracted  from  the  leather  which  cannot  be  removed 
by  any  solvent.  The  present  writer  at  one  time 
st  ggested  the  theory  that  the  oil  tannage  was  actually  an 
aldehyde  one,  produced  by  the  aeryl  aldehyde  which  is 
freely  evolved  from  the  glycerine  during  the  heating 
process  ;  but  this  idea,  though  perhaps  partially  correct, 
to  be  negatived  as  a  complete  explanation  by 
Fahrion's  observation  that  the  fatty  acids  themselves  are 
capable  of  producing  oil-tannage,  since  in  this  case  acryl 
aldehyde  is  of  course  absent,  but  aldehydes  arise  from 
the  oxidation  and  breaking  up  of  the  acid-chain  itself,  and 
it  i-  quite  possible  that  these  combine  chemically  with 
the   hide-fibre. 

Though  the  u-e  of  vegetable  tannins  i-  even  yet  pro- 
bably the  most  important  mean-  of  leather  production, 
the  in  tnal  nature  of  its  action  is  -till  a  subject  of  dispute. 
The  advance  of  colloidal  chemistry  has  proved  that  maul 
apparent  solutions  are  really  only  extremely  fine  emul- 
sion- or  suspensions  in  which  the  presence  of  separate 
particles  can  actually  be  shown  by  means  of  the  ultra- 
ope,  though  no  defined  line  can  be  drawn  between 
actual  solutions  like  that  of  sugar  in  water,  and  obvious 


•  "  Ueber  die  Vorgange  bti  Lcderbildung.' 
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■Mpenaii  n    liki   bul  let     Ik  01  olaj  in  i  urbid  «  i 

In  nil  tin  of  i  known  thai 

llir    p  il       miliar 

in  those  ol  in  il.  1 1  r.  1  \  in    solution,  ami  thai   if 

tlir-.  ire  removi  il  oi   iv  ill  rali  icd,  i  lie     i 

immediately    Bottles.      I  ,    like    those    of    tho 

)    lie    |nisiii\i gativo   an   compared    to   the 

liquid,  inn)  it  n  suspension  «ii  1 1        |  i  mixed  with 

another  with         part  ii  Irs.  the  i  wo  m 

and   are    precipitated    together   in   a    way    which   closelj 

resembles   the   formati i   n  chemical  compound,   such 

hai  in  in  sulphate,  hj  i  lie  imi I     |   Bn     «  ii  h        (SOj  I". 

ii  i  Imi  gelatine  and  tannin  botl i  solutions 

containin  i    uli  in ■  rlii  les,   «  liii  Ii   in   I  he  ■ 

tine-solution  are        and  in  the  tannin       .  and  il   is  hum 
'.  I'd   l  Imi    t  heir    mutual    prei  i|>iiui  ion   is   a 

colloidal  and  nol  a  truly  ehemieal  ii  I  rea   '  ion,  though 

il  must  be  remarked  thai  the  pi  fii   thought 

at  present  tends  to  break  down  anj  clear  line  of  demarca- 
tion between  the  two  ideas.  Whether  chemii  il  or  not, 
the  actual  precipitate  is  nol  definitely  quantitative,  and 
there  seems  no  limit  to  tin-  extent  to  ivhii  Ii  tannin  .  an  I" 
removed  from  i!  by  washing  with  lint  water.*  'in  thi 
nd,  Knapp's  view  that  the  action  is  confined  to 
a  mere  surface  coating  of  the  fibres  is  nut  supported  by 
any  clear  evidence,  bul  it  is  quite  |  robable  I  bat  I  In-  a.  Hon 

is  at    lirst    a  surfaei -.   even   if  it    ultimately  extends 

throughout  the  fibres.  When  a  solid  is  brought  into  a 
solution  (either  ionic  or  colloidal)  in  which  the  solid  and 
tin-  dissolved  bodies  have  relatively  opposite  electric 
potentials,  tin-  dissolved  body  is  attracted  by  the 
ami  In.  .mi  .  concentrated  on  its  surface,  ami  this  surface- 
condensation  (known  as  adsorption)  in  some  cases  leads 
ultimately  to  true  chemical  action  or  close  physical  union 
which    niii Ins    the    combination    permanent    ami    irre- 

ible.  In  ordinary  cases,  the  Burface  "i  e  solid  ii  bo 
limited  in  relation  to  the  surrounding  liquid  that  the 
quantity   fixed  is  relative!}    a   -mall  one,   nut    where  the 

i  e  is  almost  infinitely  extended  by  the  division  ol 
the  s  ili.l  into  a  fine  emulsion  or  suspension,  or  by  a  porous 
or  fibrous  structure,  ii  may  In-  very  considerable.  This 
latter,  it  may  be  pointed  out.  is  tin-  condition  of  the  bide 
with  regard  to  the  tanning  liquoi  or  any  other  sclution 
from  which  adsorption  can  take  place,  ami  il  is  obvii 
that  the  splitting  up  of  comparatively  coarse  fibres  into 
pic  fibrils  which  is  caused  by  liming  must  ho  . 
it  importance.no!  only  as  regards  rapiditj  of  tanns 
but  in  respect  of  tin-  weight  of  tanning  substam  e  adsorb  <! 
ami  ultimately  fixed.  As  •■<  matter  of  experience,  bn- 
swollen  hide  always  gn  s  a  thin  ami  hungry  leather,  ami 
though  in  this  respect  swelling  1  \  a<  ids  may  take  I  h<-  plai  i 
of  that  by  lime,  il  remains  an  axiom  that  in  some  stage 
of  the  process  the  fibn  -  must  ho  split  up,  if  well  tanned 
and  -  ry  leather  is  (■>  result.     A  point  of  import- 

ance with  regard  to  adsorption,  at    least   bo  long   a-  it 

mis  reversible,  is  that  the  amount  adsorbed  hoars  a 
definite  relation  to  the  concentration  of  tin-  solution  ;  so 
that,  regarded  as  an  adsorptio  process,  the  heaviest 
tannage  Mill  ho  given  by  the  strongi  -<  liquors,  a  statement 
also  in  aoi  ord  «  it  h  praji  I  ical  experiem  e. 

Before  adsorption  nan  take  place  on  the  internal  surfaei  ■ 
of  tbo  skin,  the  tanning  solution  must  reach  them,  and 
ibis,  in  the  ordinary  liquor,  it  can 

only  do  by  diffusion  through  tin-  outer  portions.  While 
all  crystalloid  or  "true"  solutions  ,!  compara- 

tive  rapidity,   colloidal    solutions,    ami    tannin   solutions 
mg   tho   rost.    diffuse   extremely   slowly,   an   obvious 
explanation  of  tin-  well-k  that  while  alum  i  i 

mot  to,,  basic)  chrome  solutions  Mill  penetrate  t  ho  thii  kest 
hide  in  a  tow  hours  or  at  most  a  few  days,  vegetable 
tanning  solutions  maj  tab  to  produce  a  similar 

Diffusion  'an  only  occur  from  a   more  to  a  less 

entrated  solution,  ami  tannage  must  cease  when  the 
titration   insi.le   tho   bide   is  equal   to   that    without. 
and  hence  the  axiom  that  the  strength  of  tanning  liqi 
must   Ik'  constantly   increased   as  tho  tannage    pn 
The  further  rule  that  it  must   he  began  in  Meal;  liquors 
is  (lartly  a  corollary  of  the  Bret,  hut   also  depends  on.  the 
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t  imi   linn  h  i  mi.  illowi  'I  loi  diffusion  ll  Ha 

effei  t  i-  to  l.c  uniform,  ami  m.i  to  result  in  too  rapid 

he    inti  rii" 
i  he  tanni  d  surfaei  ible  to 

tin  ili.  num. 

1 1  in  ■  i   1 1.   a  i ' '!  whethei  il  >    not   po    ibli    

■   '     Dtei  liana      l      I      u         BD 

aorti  o   ih.    mi   .on  iderable  i  ime  requin  d   Eoi 
the   In  in  nr   leathers,     I  HfTusion   is  quid 
but  in     cat K  in  '  ni|ilo\  ill  to  a  limited  extent,  though 

i    un.ioiihii  iii\    hastens  tanning.     Bomi      ■  u     ago  elei 

tricity  Mas  largi  l\  boo an  el re  mean  -  but 

of  the  process  which  was  observed  was  Bhown 
in  be  due  muoh  more  to  mechanical  motion  than  to  thi 
i  in n  ni  employed.  It  is,  however,  pot  ible  that  electrii  itj 
may  ultimately  have  some  practical  value,  and  the  proi 
of  Mr.  I..  A.  Groth,  in  particular,  is  not  entirely  without 
Bcientific  basis.  He  su  pended  the  hide  in  pits  between 
two   eleotrodes   connected    with   an   alternating   ounenl 

Dr.     This    arrangement    gets    over    the    troubles 

a'     ing    from    the    electrolysis    ol    .-alts    contained    in    tin- 
liquor,   the   products   ol    whioh   would   destroy   tam. 

ugh  these  are  probably  not  themselves  electrolytes. 
It  can  be  Bhown  that  when  an  electric  current  is  pa 
through  a  porous  diaphragm,  it  also  causes  flow  of  the 
liquid  in  one  or  the  other  direct  ion  according  to  the  positive 
or  negative  charge  of  the  diaphragm  in  relation  to  thi 
liquid,  an  effort  known  a;  elect  rii  cataphnrosis  :  and  some 
I  norinicnts  by  S.  Kiileal  tthis  .h.  ISill,  p.  !M2|  seemed 
to  show  increase  of  absorption  during  the  time  the  current 
Mas  passed.  Il  is.  however,  doubtful  whether  under  sui  b 
o 1 1 1 1 . 1 1 1 1 1 1 1 1 s  the  current  would  go  through  or  round  the 
hides,  and  still  more  so  whether  the  gain  of  rapidity,  it 
any,  would  he  of  sufficient  commercial  value  to  pay  for 
the  increased  cost.  One  of  the  electric  processes  was 
carried  out  in  closed  rotating  drums,  and  it  was  observed 
that  either  Math  or  without  current  extremely  rapid 
tanning  Mas  effected,  even  thick  hides  being  completely 
tanned  through  in  three  or  four  days.  This  observation 
has  been  the  basis  of  several  successful  processes  of  quick 
tannage,  which  are  carried  out  in  drums  with  coneentrati  d 
liquors,   but   without   electricity. 

I  lie  of  the  most  important  questions  in  modern  vegetable 
tannage,  and  also  the  most  puzzling,  is  that  of  the  in- 
lluenee  of  acids  on  tho  process.  In  solo  leather  tannage 
a  considerable  acidity  ol  the  tanning  liquors  is  essential 
to  the  production  of  a  firm  and  plunip  leather,  for  which 
a  swollen  pelt  is  necessary,  and  even  m  dressing  leather  a 
distinct  a.  ul  reaction  is  required,  since  the  hide  is  usually 
brought  in  in  an  alkaline  condition,  and  alkaline  liquors  do 
not  tan.  The  natural  acids  are  principally  derived  from 
the  fermentation  of  sugars  contained  in  the  tanning 
materials  :  but  the  modern  process  is  carried  out  with 
concentrated  materials,  and  is  so  comparatively  rapid 
that  little  fermentation  occurs,  and  artificial  acidification 
is  often  required.  From  a  re  earch  now  being  carried  out 
by  one  of  my  students,  it  seems  that  small  traces  of  acid 
at  first  Blow  the  absorption  of  tannin,  but  a  minimum 
I-  -non  reached,  after  which  additional  quantities  increase 
absorption.  Apparently  the  acid  contained  in  swollen 
pelt  is  partially  but  not  entirely  displaced  by  tannin  li- 
the tannage  progresses.  In  the  ordinary  m  sole 
leather  tannage,  the  butts  (trimmed  hide-  sus- 
|i.  mleil  m  weak  and  nearly  exhausted  liquors  of  sufficient 
]  to  remove  any  traces  of  lime,  and  to  replace  the 
previous  alkaline  swelling  by  an  acid  one.  These  liquor- 
are  gradually  strengthened  in  tannin,  and  usually  al 
in  ni.  by  moving  the  goods  forward  through  a  serii 
through  which  liquors  sro  circulated  in  the  n 
direction  ;  and  the  suspension  generally  la-ts  about  ten 
days,  though  it  may  be  longer.  During  this  short  period, 
and  in  spite  of  the' weak  liquors,  at  least  2  ■  oi 
the  total  tannage  is  accompli  mods 
take  up  tannins  v,  nb  gi  -  required 
to  secure  the  complete  n  moval  of  lime  and  a  uniform 
swelling  without  lingular  contraction  or  "  draw 
grain.'  which  would  Ci  'it  from  too  astringent  liquors, 
and  the  colour  which  is  here  set  has  generally  a  determining 
influence  on  that  of  the  finished  goods.  The  use  of  old 
and  used  liquors  is  not  only  prescribed  at  tliis  stage  from 
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reasons  of  economy,  but  because  their  previous  nse  has 
removed  the  inure  astringent  tannins,  leaving  only  those 
■  it  lesser  affinity  for  the  hide,  together  with  neutral  sails 
ami  other  non-tanning  bodies  which  conduce  to  a  milder 
action.  If  it  becomes  necessary  to  add  fresh  tanning 
matin. iN  at  this  stage,  naturally  mild  materials,  such  as 
gambier  and  myrobalans,  an 

The  tannms  an-  broadly  divided  chemically  into  deri 
values  of  the  dihydric  phenol  eateehol.  and  those  of  the 
trihydric  phenol  pyrogallol.  Each  oi  these  classes  eon- 
tains  at  least  several  individuals  differing  in  practical 
eharaciei  and  constitution,  and  probably  in  some  oasee 
by  the  added  presence  of  other  phenols  as,  for  instance, 
pnloroglncol  in  the  molecule.  It  is  by  no  means  certain 
that  any  tannins  arc  really  acids,  though  they  combine 
with  alkalis',  possiblj  on  account  of  lactone  or  phenolic 
structure.  One  principal  cause  of  the  practical  differences 
of  tannins  in  ose  depends  on  the  extent  and  character 
of  the  solid  products  to  which  they  give  rise  on  slow 
decomposition  in  the  liquors;  most  catechol  tannins 
yielding  more  or  less  of  insoluble  "  reds  "  or  phlobaphenes, 
while  many  pyrogallol  tannins  are  associated  with  some 
body  which  deposits  pale  yellow  and  very  insoluble  ellagic 
acid.  While  these  solid  products  play  in  important  part 
in  the  later  stages  of  the  process  m  giving  weight  and 
solidity,  they  are  not  desirable  in  the  earlier  or  true 
tanning  stage  :  and  one  reason  for  using  old  liquors  is 
that  most  of  these  insolubles  are  already  deposited. 

After  the  suspension,  the  goods  are  laid  flat  in  liquors 
of  gradually  increasing  strength,  in  which  at  first  they  are 
moved  daily,  but  finally  are  brought  into  much  stronger 
liquet s  with  intermediate  layers  of  solid  tanning  material. 
Of  these  they  receive  three  or  four  of  a  duration  increasing 
from  one  to  three  or  four  weeks,  the  fina'  liquor  being 
often  a  gravity  as  high  as  1-100  (100°  Bkr.).  and  largely 
composed  of  oakwood  and  other  extracts  concentrated 
in  the  vacuum  pan.  These  liquors  not  only  ensure  the 
absolutely  saturated  tannage  of  the  leather,  but  materially 
add  to  its  weight  by  the  solid  contents  of  the  liquor 
mechanically  absorbed  and  finally  dried  into  the  leather. 
Before  this  last  stage  of  the  process,  the  actual  tannage 
may  be  assumed  to  be  nearly  complete,  and  what  goes 
on  is  mainly  the  mechanical  coating  of  the  fibres  and  the 
tilling  of  their  interstices  with  insoluble  reds  and  ellagic 
acid  in  accordance  with  Knapp's  ideas.  This  is  not 
merely  profitable  to  the  tanner  in  the  sense  of  gain  of 
weight,  but  increases  the  durability  and  water-resistance 
of  the  leather. 

The  principles  of  dressing  leather  tannage  do  not  differ 
from  what  has  just  been  described,  but  the  goods  are 
brought  into  the  tanyard  in  an  unswollen  condition,  and 
the  liquors  are  so  low  in  acidity  as  to  avoid  swelling. 
The  deposition  of  solid  matter  is  also  much  less,  owing 
to  the  weaker  and  generally  older  liquors  employed,  the 
different  selection  of  materials,  and  the  shorter  duration 
of  the  process. 

Such  is  a  brief  sketch  of  a  few  of  the  more  important 
problems  presented  by  the  industry.  Many  points  have 
been  entirely  neglected,  and  I  have  thought  it  best  to 
devote  the  limited  time  at  my  disposal  to  matters  of 
salient  interest  in  the  general  theory,  leaving  it  to  others 
to  deal  with  the  more  detailed  and  practical  questions  of 
actual  manufacture. 

Discussion. 

Mi.  -I.  T.  WOOD  -aid  the  bacteria  in  the  pigeon-dung 
bate  were  quite  different  to  tho-e  in  the  dog-dnug,  ami 
winked  at  a  lower  temjierature.  The  bacterium  be  used 
in    erodin    was    a     variety    of     Col',     which    grew      best     at 

blood  beat.  Some  device  was  necessary  In  the  paddles 
to  maintain  the  temperature,  but  it  was  difficult  to  get 
people  to  ii-e  new  methods  which  involved  expense. 
Pigeon-dung  bate  contained  a  streptococcus,  which  did 
not  produce  the  same  kind  of  enzymi  as  the  bacteria 
in  the  dog-dung  bate.  He  did  not  like  to  lei  tliis  oppor- 
tunity pass  without  acknowledging  how  much  he,  pet 
sonally.  was  indebted  to  the  help  and  encouragement 
he  bad  received  from  Professor  Procter,  and  the  same 
remark  applied  to  the  younger  men  who  had  studied 
under  him. 


Dr.  .1  Uoroon  I'uikkk  referred  to  the  present  difficult} 
due  to  the  high  price  of  raw  hides  and  skins.  He  empha- 
sised the  importance  of  the  proper  preparation  of  the  pell 
in  lime,  as  on  this  the  final  production  of  good  leather 
mainly  depended.  Many  questions  in  liming  were  not 
clearly  understood,  and  he  would  welcome  deeper  infor- 
mation on  them.  It  was  known,  however,  that  bacteria 
produced  very  important  results.  In  de-liming  much 
care  was  necessary  or  trouble  resulted.  There  was  a 
great  change  in  vegetable  tannins,  and  pell  might  be  lost 
by  allowing  goods  to  slop  about  in  weak  tan  liquors. 
"  Erodin  had  been  used  on  a  much  larger  scale  and  with 
greater  success  on  the  Continent  than  in  England.  Tin 
was  probably  due  to  the  care  taken  abroad,  in  keeping 
the  chambers  where  it  was  used  quite  clean,  and  thus 
preventing  the  access  of  other  bacteria,  and  consequent 
confusion  in  the  fermentation  processes.  With  regard 
i,.  chrome  tanning,  he  believed  that  more  attention  must 
In-  paid  to  scientific  principles  than  hitherto,  and  the 
ad\  ii  c  of  men  like  Prof.  Procter  should  be  sought  if  success 
was  to  be  obtained,  since  the  slightest  changes  in  the 
method  ol  treatment  gave  very  great  differences  in  results. 
He  fell  ih.il  H  would  now  be  necessary  to  follow  the 
progress  of  colloidal  chemistry  much  more  closely  since 
it  was  opening  up  new  view-  in  the  theory  of  vegetable 
tanning.  Research  was  now  of  great  value,  and  more 
attention  should  be  given  to  unsolved  problems. 

Prof.  H.  II.  Procter  showed  several  samples  illustrating 
the  process,  and  among  others  a  sample  of  Foerderer's 
kid.  17  years  old.  showing  that  chrome  leather  docs  not 
i  hange  appreciably  on  long   keeping. 

Lord  Ai.LKRTiiN  said  he  had  always  believed  that  good 
leather  was  made  before  the  hides  and  skins  went  into 
the  tan  liquor  at  all.  It  was  of  paramount  importance 
to  have  the  goods  in  the  right  "condition"  before  pro- 
ceeding from  one  stage  of  the  process  to  another.  To 
obtain  this  "  condition,"  careful  preparation  of  the  gumls 
was  necessary  in  each  stage.  For  instance,  in  the  case 
of  sole  leal  her,  it  made  all  the  difference  in  the  result  if 
the  leather  before  rolling  was  in  exactly  the  right  "con- 
dition." He  did  not  think  sufficient  attention  was  at 
present  given  to  this  point.  It  must  be  remembered 
that  different  kinds  of  hides  required  different  treatment 
in  the  preliminary  processes.  Pot  example.  East  India 
kips  are  imported  in  varying  conditions,  and  different 
treatment  was  necessary  with  regard  to  arsenic  cured 
hides,  brined,  salted,  and  dry  salted  cures,  each  requiring 
different  treatment.  He  might  mention  at  this  point, 
that  there  had  been  in  recent  years  a  great  change  for  the 
worse  in  the  cure  of  brined  and  dry  salted  hides  from 
India.  Years  ago.  he  used  to  tan  a  good  many  Dutch 
skins,  salted  calf  skills,  some  lots  of  which  showed  a  great 
deal  of  salt  stain.  He  had  thought  that  this  might  be 
due  to  I  In-  i.sc  of  salt  containing  a  percentage  of  iron. 
It  was,  he  thought,  generally  recognised  that  the  salt 
stain  in  calf  skins  increased  with  the  length  of  time  which 
they  were  kept  in  the  salt.  The  same  may  be  said  of  the 
hides  front  India,  which  came  as  dry  salted  hides,  and  he 
wondered  if  in  India,  salt,  or  salt  mixed  with  earth  con- 
taining iron,  was  being  used.  Last  year  and  this,  a  great 
many  hides  were  seriously  deteriorated  owing  to  this  salt 
staiii.  especially  Myapore  and  Dacca  cures.  Many  of 
the  bides  were  difficult  to  soften  and  difficult  to  unhair, 
and  after  limit-g  were  very  much  swollen,  and  contained 
a  great  deal  of  scurf  and  dirt  which  was  very  difficult  to 
remove,  and  it  would  generally  be  recognised  that  if  the 
diit  and  scurf  could  not  be  removed,  good  leather  could 
never  be  obtained.  He  wondered  whether  some  method 
ol  lining  could  be  found  which  would  avoid  these  dis- 
astrous results.  He  had  been  (old.  and  hoped,  that  tins 
was  within  the  bounds  of  practical  chemistry — that  the 
hides  could  be  cured  without  salt,  and  so  avoid  the  diffi- 
culties which  at  present  existed.  The  question  is  one  oi 
great  importance,  when  it  is  remembered  that  at  least 
seven  millions  of  hides  are  annually  exported  from  India. 
That  the  mischief  was  preventable  was  plain  from  the 
fact  that  the  dry  salted  hides  came  from  practically  one 
di  tricf  ni  India,  and  that  from  the  other  districts  the 
hides  did  not  suffer  from  this  salt  stain. 
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i     i     [ntbraction    ot   Solid    t  >\n> 


lt\    JOHN    W,    i  ■  •nil.    I 

I,  nf   formation  of  silicates  and     lag     lia    bo<  n 

the  subject    ni   loili    speculation   ami    investigation,  and 
i\,    Ik  en  laid  dow  n. 

Beger,  from  the  crramii    >tand| ii  (Collected  Writings, 

To  effort  r  In' mo -it  I  combination  the  contaol 
■HI1-.1  Ik-  complete  Hence  inn  solid  substances  will  not 
produce  chi  m><  al  compounds  unless  a  liquid  ia  present  thai 

will  dissoh  i'  ni i  both  of  i  In  in      Hence  in  :i  clay  or  glaze, 

until  ni i  the  natural  compounds  present  has  reached  itt 

fusion    point,   and   thus   by   it-   intermediation   is   able   to 
product'  further  chemical   reaction,  an   increase  "I   fusing 

i  tiini m-   by    chemical  action  cannot   take  placi 

This   is   a    "common    sense       eiew,    bul    too   narrow. 
.  -  t'\|M'H  incuts  i  Bull.  Sot',  (him..  44,  Hit})  showed  that 
very  high  pressures  could  effect  the  combination  of  certain 
lances,  although   recently  doubt    has    been   cast 
upon  In-  results  as  having  licen  obtained  by  using  imper- 
fectly ilrictl  nmtcrial.     The    inter-diffusi t   Bolid   metali 

has  i n  proved  by  Roberts-Austen  to  take  place  slowly, 

merely  liv  contact.  Km  in  the  study  of  the  interaction 
o*  such  substances  as  normal  metallic  oxides,  silica  and 
iiluii'ini.  heated  together  under  atmospheric  pressure, 
-  hypothesis  has  been  generally  accepted,  and  sinco 
I  In-  velocity  nf  interaction  is  often  enormously  increased  by 
fusion,  the  supposition  that  interaction  begins  with  fusmn 
is  a  fairly  safe  working  rule  in  many  casts. 

This  fundamental  assumption  is  stretched  by  sum' 
modem  metallurgists.  Howe,  in  Ins  "Laboratory  Text- 
Book  for  Metallurgy,"  gives  an  exercise  on  i  he  temperature 
dI  formation  of  silicates  in  which  tins  temperature  is 
"determined"  by  heatine  Seger  conas  of  the  materials 
until  they  bend  and  touch. 

II  0.  Hofmann,  writing  on  the  formation  temperature  ol 
certain  silicates  in  fusion,  makes  thesame  tacit  asaump- 
inn.  although  the  title  really  evades  the  difficulty, 
trans,  toner,  [nat.  Mm.  Eng.,  1899). 
of  coiirsf,  in  one  sense,  a  silicate  slag  can  only  be  said  to 
form  physically  as  a  Blag  when  it  fuses,  but  chemically 
the  formation  point  ol  the  siheate  is  qo1  necessarily  the 
same,  for  even  on  the  assumption  quoted  in  connection 
with  Seger,  the  fusion  of  the  most  easily  fusible  constituent 
ti  mixture  ol  constituents  is  sufficient  to  determine 
Interaction  before  genera]  fusion  occurs. 

The  most  speoifk  statements  on  this  point  have  been 
made  recently  by  Boudouard  (J.  Iron  ami  Sit  ol  Inst..  1905, 
No.  I.  p.  334)  who  worked  on  the  fusion  of  lime-alumina- 
silit'ii  compounds.  Tins  important  paper  is  quoted 
iihis  .1.,  1905,  II41»  by  Turner  as  "a  memoir  of  reference 
which  will  doubtless  be  consulted  by  all  future  workers  in 
this  direction."  The  fusion  temperatures  of  Boudouard  are 
not  melting  points  in  the  scientific  sense,  bul  determinate  ms 
by  Seger  cones,  essentially  determinations  of  the  tempera- 
ture al  which  a  certain  degree  of  fluidity  i-  obtained  as 
indicated  by  a  standard  degree  of  deformation  occurring 
under  the  influence  of  gravity.  The  practical  value  of  the 
determinations,  and  of  thr  diagrams  summarising  tin 
results  is  great.  To  quote, however,  fvom  under  the  head  of 
conclusions  what  bears  on  the  mutter  in  hand:  "With 
regard  to  the  difference  existing  between  the  temperature 
ot  formation  of  a  slag  and  its  fusion  it  is.  accordingtomy 
ol  set  vations  on  the  di-calcium  siUcate  and  on  the  aluminate 
of  calcium  AljOj.l-SCaO  equally  permissible  to  regard  il 
as  no  greater  than  the  amount  which  would  fall  within 
the  permissible  limits  of  possible  error. 

These  references  to  Seger,  Howe,  Hofmann,  and 
Boudouard  exemplify  ourren!  published  opinion  on  the 
made  of  formation  of  silicates;  such  work  as  that  of 
Vogt,  Doelter,  and  Mi, is  on  the  constitution  of  fused 
silii  ates  using  the  evidence  of  crystallisation  from  "  melts 
has  only  an  indirect  application. 

The  author  believes  that  one  thing  plain  from  the 
experiments  described  in  this  account  of  Ins  work  is  that 
the  formation  of  these  compounds  often  commences  al 
temperatures   very   ninth    In-low    the  fusing   point    of  the 


compound     formed      Fortunately,    mixtures  reaembli 

ii t  Boudouard,  viz.  i     CaO     SiO    and  CaO    AhO 

were  tudied  (this  J.,  1910,  pp.  71  and  256)  CaO+SiO 
ii ..,  unohangod  in  appearance  al  BOO  C,  bul  a  huh'  oi 
1  he    ii  oluble  ;    al    I  lllll    there  was  a  barely 

appreciable  hardening,  bul  •>  to  n  pei  cent    oluble 

ctraoted  j    indicating  extensive   formation  «>t   non- 
resistant    ill,. -ii'  ol  I There  was  extofl  ive  formation 

o i  a  lime  sikoate  at  a  tempi  raturt  fat  tx  low  the  tni  lung 
poinl  ot  CaO.SiOg  or  any  mixture  ol  lime  and  silica.  In 
ilns  rase  combination  preceded  fusion,  and  il  cannol  be 
said  thai  the  tempi  raturc  ol  formation  was  thai  ol  fusion 
Tin  slight  hardening  taking  place  in  thi  in  tanci  o  in 
others  might  be  taken  to  indicate  the  formation  of  another 
non-resistant  silicate  of  lime  more  fusible  than  CaO.SiO 
which  had  formed,  fused,  and  cemented  the  rest,  if  il  were 
noi  that  Boudouard  has  himself  determined  the  'one  fusion 
points  ot  lime  silica  mixtures,  and  has  shown  the  most 
fusible  mixture  to  be  very,  nearly CaO+SiOj,  with  a  cone 
fusion  poinl  of  1 1'"'     1 120   C 

It  would  appear  from  all  the  experiments  described  in 
I '..i  i  I  ol  tins  si  ml v  reasonable  to  suppose  that  the  forma- 
tion of  the  compound,  CaO.SiOj,  commenced  much  below 
the  point  of  fusion,  and  that  the  process  continued  aa  the 
temperature  was  raise, I  until  the  fusion  of  the  CaO.SiO] 
containing  a  certain  amount  of  enmeshed  uncombined 
unfused  matter,  caused  the  bending  of  the  pyramid 
Tin-  point  indicated  would  be  mar  the  melting  point 
similarly  determined  of  the  pure  compound,  CaO.SiOj, 

hut  presumably  a  little  higher.     Seating  after  fus would 

quickly  ensure  complete  combination,  and  if  followed  by 
cooling  and  a  remelting,  the  second  melting  would  takt 
place  at  the  true  (oonel  melting  point  of  Cat  I.Sii  i  .  lathei 
tower  than  the  firsl  melting  point  determined. 

The  behaviour  of  CaO.ALO.,  described  in  Part  II.  (this 
J.,  1910,  255)  was  equally  convincing.  .Not  until  llnu  ('. 
tlitl  the  mixture  become  slightly  coherent,  and  it  then  gave 
29  to  11'  per  eeiii .  of  soluble  alumina,  indicating  the  exten- 
sive formation  ol  a  mm  -resistant   calcium  aluminate. 

Tin-  i  one  fusing  point  of  the  most  fusible  mixture  of 
lime  and  alumina  is  given  by  Boudouard  as  1400°  C-.for 
L't'ni  i.Al.tl .,.  so  that  here  again  is  evidence,  apart  from 
that  of  inspection,  t hat  the  combination  had  taken  place 
without  fu- 

A  danger  in  laying  down  any  law  connecting  the  forma- 
tion point  of  complex  silieates  with  their  melting  points  IB 
that  often  they  have  no  true  melting  points.  This  has 
been  shown  by  Allen  and  Day,  in  then  work  on  "  Isomor- 
phism and  Thermal  Properties  oi  Felspar,"  (Amer.  J.  Soi., 
1905,  19, 93),  and  by  Turner  for  a  slag  (this  J.,  1906,  11441. 

When  a  solid  changes  to  a  liquid  through  a  stage  of 
semi-liquidity,  as  do  most  complex  silicates,  no  sudden 
heat    absorption    takes    place,    permanent    super-cooling 

may  on  in.  and  no  true    milting   point    tan    be  fixed       An 

attempt  to  determine  the  precise  melting  point  of 
pitch  or  anv  nan-crystallising  substance  fails;  in  an 
experiment  made  by  the  authoi  hard  pitch  in  the 
form  if  a  Seger  pyramid,  and  apparently  quite 
brittle,  bent  slowly  at  the  temperature  of  the  air, 
and  al  the  end  of  a  month  the  point  touched  the  base 
plane. 

Clifford  Richardson  (see  this  J,,  1905,  733)  claimed 
that  silica,  alumina,  ami   lime  diffused  al  a  temperature 

lulow  the  melting  poinl  of  the  resultant  t  linker  to  form 
a     I'ortlaiul    cement:     this    new    is    opposed    to    thai    ol 

Boudouard,  bul  in  complete  agreement   with  th t  the 

author. 
8wtmary.     It  appears  therefore  : — 

l  .  Thai    the   author's  experimet  to   disprove 

completely  Boudouard's  generalisation  that  the  temp 
ture  of  formation  of  a  slag  and  its  ■  one  fusion  poinl  are 
practically  identical 

2)  Thai  fusion  is  m-l  necessary  for  the  interaction  of 
the  constituents  of  a  sUicete  ir  aluminate  mixture  ;  such 
interaction  may  proceed  far  without  fusion,  even  to  com- 
pleteness. 

(3)  That  the  mode  of  Intel 
higher  temperatures,  from  about  BOO    '     upwards,  contact 
of  the  solitl  panicle-  oi    ■  I""-'  powder  is  rendered,  by  the 
rise  in  temperature,  an  effective  molecular  contact,  all- 
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the  strongly  selective  force  of  chemical  affinity  to  dominate 
the  beginning  and  continuance  of  the  interaction. 

The  Theory  of  S.'i.in  Reaction  - 

When  the  number  of  molecule*  in  a  particle,  and  the 
complete  change  in  the  grouping  necessitated  by  chemical 
combination  is  considered,  these  "  — •  .1 1 1 1  reactions  " 
constitute  striking  evidence  of  the  change  induced  in  the 
internal  constitution  of  a  solid  by  heat  long  before  it  shows 
any  sign*  of  melting;  only  a  high  degree  of  freedom  in 
molecular  motion  could  effect  sn<  h  an  extensive  interchange 
of  partners.  As  to  what  mental  picture  can  be  formed 
of  such  interaction,  the  following  is  suggested  :  -Consider 
the  effect  of  cooling  a  substance  like  warm  but  solid  naph- 
thalene which  has  a  considerable  vapour  pressure  below 
its  melting  point.  The  cooling  involves  in  the 
first  place  the  gradual  diminution  of  vapour  pres- 
sure, i.e.,  from  the  kinetic  stand  point,  the  gradual 
slowing  down  of  the  molecule*,  until  they  are 
prevented  by  the  gravitational  attraction  of  the 
solid  particles  from  making  any  more  free  excursions  into 
space  :  each  solid  particle  surrounds  itself  with  an  atmos- 
phere of  its  own  substance,  a  halo  or  film  of  comparatively 
free-moving  molecules.  In  this  state  the  naphthalene  has 
no  vapour  pressure  and  is  perfectly  stable.  As  cooling 
continues  the  quasi-vaporous  film  on  each  solid  particle 
becomes  normally  solid  like  the  rest  of  the  mass.  Thi 
stages  of  cooling  are  vapour,  quasi -vaporous  film,  and 
normal  solid.  These  stages  i  an  be  regarded  as  necessarily 
occurring  around  any  cooling  solid  particle  which  has  a 
vapour  tension  below  its  melting  point,  and  the  same  stages 
as  necessarily  occurring  in  reverse  order  on  heating ; 
when  the  vapour  pressure  ceases  during  cooling  to  be 
measurable,  there  is  a  close  resemblance  to  the  ordinary 
solid,  but  the  quasi- vaporous  films  of  neighbouring  particles 
may  be  in  effective  molecular  contact  and  if  the  particles 
are  different  in  kind  chemical  action  can  come  into  play  in  a 
way  which  is  hardly  conceivable  with  a  normal  solid. 
The  effect  of  heat  in  bringing  about  chemical  action 
between  solid  particles  generally  may  be  similarly  regarded. 
On  this  view,  under  the  influence  of  heat,  the  surface  of 


each  solid  particle  pusses  from  the  state  of  normal  solid  to 
that  of  quasi-veporou*  film.  The  meeting  of  the  films  of 
neighbouring  particles  allows  fairly  effective  molecule] 
contact  and  fairly  rapid  chemical  reaction  follows  in  accord- 
:iiiir  with  the  chemical  affinities  brought  into  play.  The 
creation  oi  such  a  film  by  heat  facilitates  interaction; 
moistening  the  surfaces  or  applying  pressure,  or  both,  would 
tend  m  the  same  direction.  The  assumption  involved  is 
that  a  solid  particle,  heated  to  a  temperature  below  its 
melting  point,  and  below  the  temperature  at  which  it 
exerts  a  vapour  pressure,  may  become  surrounded  by  a 

(iia-i -vaporous  film  of  its  own  material,  which  facilitates 
effective  molecular  contact,  with  a  neighbouring  particle 
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Electro-chemical  action  andooHercorrotion.     C.  F.  Burgi 
Engineering,  1910,  251—252. 

The  author  ha  te  experiments  by  mean*  of  an 

experimental  boiler  provided  with  an  insulated  flue-tube, 
and  with  means  for  measuring  any  minute  electric  cm  n 
that  might  be  produced.  On  introducing  water  at  the 
ordinary  temperature,  the  current  between  the  -In  II  and 
the  flue-tube  momentarily  rose  and  then  slowly  dropped 
until  after  four  hours  it  was  only  one-tenth  of  it-  former 
value.    As  the  temperature  ro  rrenl    also   rose, 

and,  just  before  the  steam  pn  lied    1001b.   per 

sq.  in.,  became  a  maximum.     After  this  it  again dei  reased, 
and  on  removing  the  source  of  heat.  [amp 

and  then  rapidly  fell  nearly  to  zem.      \  . un- 

hid no  effect  on  the  electrolytic  action,  and   when 
stances  were  added  to  the  water   the  effect   on  the  con- 
ductivity of  the  water  wa-   vers    noticeable.      Tl 
conditions  similar  to  those  obtaining  in   p 
that    the    current    was    smaller   after   each    cool 
during  the  previous  run.     After   the   flue   and   shell   had 
rt-circuited  for  40  hours,  it  was  found  that  their 
polarity  had'become  reversed.'bui   became  normal  again 
in  about  three  hours,  giving,  however,  a  smaller  current. 


The  corrosion  effects  on  the  flue  were  found  to  be  similar  to 
those   obtained  on  locomotive   boiler  tubes. — J.  W.  H. 

Patents. 

8team  foi   power  and,  heat,  for  distillation  purposes,  and  the 

lil:-  ;    Utilisation  of  .     H.  L.  P.  Boot,  Tunbridge 

Wells.     Eng.  Pat.  1996,  Jan.  27,  1909. 

The  invention  relates  to  means  for  the  use  of  turbines 
in  industrial  work,  the  exhaust  steam  being  utilised  for 
heating,  distilling,  or  further  power  production.—.!.  W.  H. 

Centrifugal    dri/iny    machines    or    hydro-extractors.     H.  C. 

Longsdon  and  J.   R.  Bottomley,  Keighlev.     Eng    Pat. 

4183,  Feb.  20,  1909. 
A  COVBB  is  claimed  for  that  type  of  centrifugal  machine 
in  which  the  cage  is  suspended  and  driven  by  a  vertical 
shaft.  The  cover  fits  on  to  the  upper  surface  of  the 
receptacle  containing  the  cage,  and  is  provided  with  an 
additional  door  covering  the  slot  which  is  made  to 
accommodate  the  vertical  shaft.  The  cover  is  provided 
with  a  1 1  mi  1 1  ile  hinge,  so  that  on  lifting  up  the  additional  door. 
it  may  slide  some  distance  before  being  lifted  clear  of  the 
receptacle.  At  the  outer  end  of  the  slot  a  handle  or  stop- 
piece  is  fixed,  which,  on  coming  into  contact  with  the 
shaft,  prevents  further  movement  of  the  cover. — J.  W   H. 
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•noroior  ;  Centrifugal  II    \l   Goodman,  Louisville, 

K]       U.S.  1  !26  and  040,227,  Fi  b    16,  1010. 

'in:  claim  is  for  a  ccnti  cj    rat  ing  ma<  tune  in<  li 

rotatablc  chambei  having  a  lixcd  end  and  an  end  thai 
my  In'  opened,  clc  ed  u  a  removable  i  er,  bo  as  to 
i-iaui  the  separated  material  within  the  ohamber.      The 

miin.il   tn   Iw    treated  ia  Introduced   il xh  a   pip 

lie    ti\'il    end,    and    the  separated    liquid   ib  withdi 

another  pipe  no  arranged  in  the  fixed  end,  that 
.hilst  the  latter  pipe  cannot  act  as  a  Biphon,  H  neverthe- 

■  perm  its  liquid  to  escape  from  the  chamber. 

W.  ll.  c. 

■jftwg  otr,     J.   Gayley,    New    fork.     Eng.    Pat.    13.555, 

June  '.».  1909 
"in,  ail  is  cooled  in  -I :i'.''-  Iiy  passim;  it  through  a  series 
t  (Mads  provided  with  coils  through  which  cooled  brine 
j  circulated.  In  the  first  vessel,  the  coils  in  which  have  a 
■nr  surface  than  those  in  the  succeeding  vessel,  the  air 
ooleddown  to  a  point  at  w  hich  moisture  is  separated 

■  liquid.  In  the  next  vessel  the  coils  have  a  smallei 
urfaie  ami  the  brine  is  colder,  the  remaining  moisture 
ii  the  air  being  deposited  as  frost,     \\ .  II    C. 

Trv.r.    W.  R.  Mackhnd,  Mineral  Point,  Mo.     U.S.  Pat. 
949,487,  Feb.  15,  1910. 

riiK  material  to  lie  dried  is  carried  through  a  chamber 
with  a  suitable  heater,  on  an  endless  band 
omposed  of  metal  ribbons  which  pass  over  a  pair  cf  drums, 
ne  at  each  end  of  the  ohamber.  A  hood,  divided  into 
ompartments.  is  arrangi  d  uv  r  the  chamber,  and  a  i  urrant 
if  air.  which  is  passed  over  the  material,  is  so  regulated 
hat  it  is  strongest  where  the  material  contains  m<  ' 
Boisture.— W.  II.  ('. 

'nftammable  liquid*  [collodion] ;  Storage  o/ — — .  Maschin- 
inbau-Ges.  Martini  und  Hnneke,  Berlin.  Eng.  Pat. 
Iii.ii'.»2,  Aug  27,  1909.  Under  Int.  Conv.,  Dec.  28,  1908 
sfi.ammable  liquids  are  stored  in  sealed  containers  in 
iii  atmosphere  ol  inerl  gas,  a  supply  of  which  is  contained 
ptacle  under  pressure,  and  utilised  for  forcing  the 
kid  from  the  reservoir  when  required.  In  tin  ca  e  ol 
iquids  containing  a  substance  m  solution,  e.g.,  (ollodion, 
t  lias  been  found  that  w  hen  the  pressure  of  gas  is  nli  used. 
i  portion  of  the  so'vent  escapes  with  the  gas  in  the  form  of 
rapour,  and  the  dissolved  substance  may  be  precipitated. 
Oie  present  invention  provides  for  the  insertion  oi  a  small 
ank,  containing  the  same  solvent  liquid,  between  the  gas- 
■ervoir  and  the  receptacle  in  which  the  solution  is  rton  d. 
rin  gas  is  thus  forced  to  pass  through  the  tank  and  hew  me 
aturatcd  with  the  vapour  of  the  solvent  before  coming 
D  contact   with  the  solution.— J.  P.  I?. 

Vraporating     apparatus  ;      Multiple-effect    — — .     S.      M 
Lillie.  Philadelphia.     U.S.  Pat.  948,376,  Feb.  8,  1910. 

r 1 1 k  vessels  forming  a  multiple-effect  evaporating  plant 
ire  arranged  horizontally  and  parallel  to  each  other, 
o  that  the  vapour  end  of  each  vessel  is  adjacent  to  the 
team  ends  of  the  vessels  on  either  side  of  it.  The  pipes 
■meeting  the  steam  and  vapour  ends  of  adjacent  vessels 
ire  provided  with  valves  which  can  be  controlled  inde- 
lendently  and  simultaneously. — J.  YV.  H. 

las-furnace:    Regenerative .     G.  H.  Benjamin,    New 

York.     U.S.  Pat.  948.538,  Feb.  8,  1910 

I'm',  furnace  is  provided  with  two  sets  of  regenerators 
or  gas  and  air,  and  two  sets  of  burners  at  diffinnt  h  \c]s. 
Means  are  provided  fcr  fcreing  the  gas  and  air  thrcugh 
he  regenerators  to  the  burners  under  pressure.-  J.  V .  H. 


washing,   ana'    drying, 
J 


Apparatus    for    — — . 
I.  Bebbington,  Runcorn.  Assignor  to  T.  T.  Mat] 
Tattenhall.     U.S.  Pat.  949,724,  Feb.  15,  1910. 
lb  Eng.  Pat.  23.221  of  1907  :  this  J.,  1908,  562.— T.  F  B. 

Liquids  and  gates  :   Apparatus  for  t  flicting  intimait  ■ 
Between   .     Kirkham.  Hulett,   and   Chandler.  Ltd.. 


I  ,     Pal      105,601     Jult    30,    1909.     Under   Int.   Conv., 
Vug    28, 
si  i  Eng   Pat.  18,129 ol  1908;  thi   J.,  1909, 873.— T.  F.  B 

'nryfurnan  ing hydrated  oxides  of  i 

S,<  VII. 


Ha. -FUEL  ;      GAS  ;      MINERAL     OILS     AND 
WAXES. 

(Imoliiii  and  <ikoliol[Denatured\t'  its  on  inti  n  Hon 

nines.      H.  It.  Strong,      I    8.  Geol.  Surv.,  Bull.  392, 
pp.38. 

Sumi.  2ooii  tests  wen-  made  with  gasoline  and  alcohol  ae 
'i'  Is,  in  a  number  ot  engines  and  under  different   working 

conditions.    The    calorific    value    per    unit     weigh!     ol 
the  denatured  alcohol  was  about  0'6  of  that  of  the  gasoline 

n  .il.  the  speeitie  gravity  of  the  gasoline  being  11-71-  -0-73. 
The  calorific  values  of  equal  volumes  of  the  explosive 
mixtures  of  alcohol  vapour  or  of  gasoline  vapour  with  the 
theoretical  quantity  ot  air  for  complete  combustion  >■■ 
equal  An  engine  designed  and  adjusted  to  use  alci  hoi 
to  the  best  advantage  "ill  give  30  per  cent,  more  power 
than  a  gasoline  engine  haying  the  same  cylinder  diameter, 
stroke,  and  speed,  and  when  the  two  engines  work  at  the 
must  economical  load  the  fuel-consumptions  are  o-7  lb.  of 
alcohol  and  0-59  lb.  of  gasoline,  per  B.H.P.  per  hour, 
respectively,  and   the  thermal  eflieieneies  .!'.!   I'll    rent,   for 

i  he  alcohol  engine,  and  2ii  per  cent,  for  the  gasoline  engine. 
The  compression  pressures  were  180  lb.  per  sq.  in.  in  the 
alcohol  engine,  and  70  lb.  per  sq.  in.  in  the  gasoline  engine. 
If  alcohol  is  used  in  a  gasoline  engine  without  i  hanging  the 
compression  pressure,  under  the  best  working  conditions 
the  power  of  the  engine  is  increased  about  10  per  cent., 
and  the  thermal  efficiency  is  slightly  greater,  the  fuel 
consumption  being  0*98  lb.  of  alcohol,  as  compared  with 
1 1-69  lb.  of  gasoline  per  B.H.  P.  per  hour.  The  consumption 
of  cither  fuel  is  greatly  increased  if  the  engine  is  not  worked 
under  the  best  eon. lit  ions,  especially  as  regards  time  of 
ignition,  and  adjustment  of  fuel  supply  to  the  carburettor. 
The  consumption  per  B.H.P.  per  hour  is  also  greater  at 
reduced  loads,  the  most  economical  load  being  80  per 
cent,  of  the  maximum.  Tn  adapting  a  gasoline  engine  to 
work  with  alcohol,  it  is  not  advisable  to  increase  the 
compression  pressure,  because  of  the  resulting  increase 
in  the  maximum  pressure,  but  the  fuel  ways  in  the  car- 
burettor should  be  enlarged.  The  chief  difficulty  found 
with  engines  so  adapted  is  in  starting  cold,  and  it  is  ni 
sary  to  increase  the  throttling  at  the  spraying  nozzle  when 
starting.  Alcohol  mixed  with  from  10  to  50  per  cent,  of 
water  can  be  used  in  engines  suitably  equipped.  The 
amount  of  pure  alcohol  consumed  is  increased  and  the 
maximum  power  of  the  engine  decreased  with  increasing 
dilution,  but  80  per  cent,  alcohol  would  be  more  economic  aJ 
than  90  per  cent,  alcohol  if  the  cost  were  15  per  cent.  less. 
The  storage  and  handling  of  denatured  alcohol  is  attended 
with  less  risk  than  in  the  case  of  gasoline.  The  exhaust 
of  an  alcohol  engine  is  cleaner  and  less  obnoxious  than  the 
exhaust   of  a  gasoline  engine. — A.  T.  L. 

Mineral   uik  ;     Exports   of from   the    United   States. 

Oil.  Paint,  and  Drug  Rep.,  Feb  21.1910.     [T.  R.] 

Tin:  following  figures  show  the  exports  of  various  minora 
and  paraffin  wax  from  the  United  States  during  the 
year-    1907,   1808,  and  1909:— 


1907. 


1909. 


i  rude  oil IgaDs.)  128,806    :  06,44! 

Illuminating  oi  15,924 

Xaphtha (galls.)  34.«25.r.2.-.  •    - 

Lubricating  oils  (galls  152,028,858  147.769,024      Ml. 639.609 

Residuum (gam                  754  77,551,68:      10 

Paraffin  wax ill''  207,604,484  141,067,470      1st 


The  total  Millies  ol  i  1907.  »,n1 

1908,  $115,738,093;    1909,  Jill. 445,214. 


- 


ClIIa.— FUEL:  GAS;  MINERAL  OILS  S   WAXES. 


[March  31,  1910. 


Roumanian  petroleum  industry  in   1009      Oil,   Paint,  Mid 
Drug   Rep.,   March  7.   1910.     [T.  R.l 

\\ mi  i  n  1908  the  total  production  ol  petroleum  in 
Roumania  was  1,150,000  tona,  with  an  excess  ol  onl) 
20,000  tons  over  the  previous  year,  the  production  of  1900 
was  approximately  1,300,000  tons.  This  result  is  owing 
to  the  development  ol  the  Trintea  oil  field,  which  proved 
to  he  one  of  the  rich  oil  districts  in  Roumania.  The  wells 
of  Moreni  ami  Campina  have  also  contributed  to  a  large 
extent  to  the  increase  of  crude  oil  production  in  1909. 

During  1909,  Roumania  had  in  the  average  730  pro 
ilnetive  drillinc  wells  ami  520  productive  hand  wells. 

The  new  law  passed  in  1000  for  the  granting  of  con- 
cessions of  the  government  oil  lands,  which  will  shortly  lie 
offered  by  public  auction,  will  doubtless  contribute  to  a 
considerable   increase  of   production. 

While  in  regard  to  production  the  year  1909  was  a 
satisfactory  one.  it  was  not  SO  a-  regards  the  sale 
of  products.  (In  account  of  the  strong  competition 
l>etween  the  Americans  and  the  concerns  who  control  the 
I  !alician  products  contending  foi  the  European  oil  markets, 
the  prices  for  export  dropped,  rendering  import  very 
difficult.  Therefore  the  total  exports  show  a  decrease  of 
40,653  tons,  as  compared  with  the  previous  year.  The 
exi«>rt  of  petroleum  products  amounted  in  1909  to  420,051 
tons,  as  again?'  460,704  tons  in  1908.  The  following  is 
the  home  consumption  during  the  financial  year,  1908 — 1909 

\pril  1.  190S.  to  March  31,  1909.  old  style)  :— 


Refined  oil 
Naphtha  . 

Mineral  nil 


chloride,  onbj  small  quantities  of  naphthenes  are  formed, 
but  larger  quantities  are  produced  at  higher  tempera- 
hires  The  authors  agree  with  Nastjiikon's  view  that 
lubricating  mis  consist  chiefly  of  saturated  and  unsaturated 
i  j  clie  hydrocarbons..    A.  fc*. 

Nauhthencs ;     Formation    uj .      1".      Product*   obtained 

by  healing  a  cylinder  oil  under  pressure.  ('.  Engler  and 
B.  Halmai.  Her..  1910,  43,  397—405. 
Experiments  with  a  viscous  cylinder  ml  from  Baku 
petroleum  showed  that  when  heated  under  pressure,  fchif 
behaved  in  an  exactly  similar  manner  to  the  artificial 
lubricating  oil  obtained  from  amylene,  yielding  a  mixture, 
of  which  the  lower-boiling  fractions  consisted  entirely  of 
paraffin  hydrocarbons;  the  intermediate  fractions  con- 
tained proportions  of  naphthenes  increasing  with  the 
boiling  points  of  the  fractions;  and  the  highest-boiling 
portion  consisted  of  lubricating  oil. — A.  S. 

Naphthenes;   Formation  of .     VI.     Conclusions  as  A 

the  possible  mode  o/  formation  of  petroleum,  and  its  optical 
activity.     C.  Engler.     Ber.,  1910,  43,  405 — + 1 1 . 

The  author  suggests  the  following  scheme  as  representing 
processes  occurring  in  the  formation  of  petroleum,  and 
discusses  its  bearing  on  the  characters  of  the  different 
kinds  of  petroleum. 

Bituminous  animal i  vegetable 

residues 
from  tins,  waxes,  etc.). 


Solid  paraffin 
hydrocarbons 

(CnH*n+3 


Residuals  (fuel  nip 


Tons. 
344,393 


Burnt  in 

refineries. 


Tons. 
118,257 


Mineral  oils  ;    Heat  of  vaporisation  of .     E.   Graefe. 

Petroleum.   1910,  5,  5f>9— 571. 

()N  the  basis  of  values  obtained  with  lignite-tar  oils,  the 
authoi  has  determined  the  heat  of  vaporisation  of  various 
petroleum  fractions,  with  the  following  results:  light 
,  nide  ml.  86-0  cals.  ;  \'<  ;nv  <  mile  oil.  iiS-7  cals.  ;  gas  oil. 
(»9-2  cals.  ;  vaseline  ml.  ti:i-:i  cals.  ;  heavy  vaseline  ml. 
53-8  cals.  ;  cleaning  oil.  66-5  cals.  These  figures,  though 
merely  approximate,  are  considered  t"  indicate  the  prac- 
tical imp  rtance  "l  a  good  preliminary  heating  of  the  oils 

in   the  reliiii  a    i Hie   aim  unt   of   heat    required   to 

raise  tin-  temperature  to  I. oiling  point  being  often  greater 

1  han    that    for    vaporisat  i  in.      I  '.  S. 

Naphthenes;      Formation     of .     IV.     Formation     of 

naphtln  in  -  from  defines  and  from  artificial  lubricating  oil, 
and  synthesis  of  thi  Iniiir.  c.  Engler  and  O.  Routala, 
li.r..  1910,  43,  3hm     397. 

S 1. 1 :  this  J.,  1910,  10.  The  artificial  lubricating  "il  pro- 
duced by  heating  amylene  undei  pressure  and  by  treating 
amylene  with  aluminium  chloride,  is  accompanied  in  the 

latter  ease  by  little  or  DO  naphthenes,  whereas  by  the  tirsl 
method,  comparatively  large  quantities  of  naphthenef 
are  formed.  The  artificial  rubricating  oil  is  similar  in 
properties  and  composition  to  the  lubricating  oils  obtained 
by  the  distillation  of  natural  petroleum.  The  results  of 
the  authors'  further  experimente  lend  them  to  believe 
that  the  formation  of   naphthenee  In  m  .  lefinea  in  many 

does  not  take  place  directly,  but  that  the  primary 
products  of  the  transformation  arc  polyolefines,  which 
decompose  into  paraffin  hydrocarbon*-  and  naphthenes  on 
the  one  hand,  and  lubricating  oils  on  the  other.      At  B  low 

rarure,   as  for  example  in   presence  of  aluminium 


Polyolefines 

(CnH-inh 


Liquid 

paraffin 

hydrocarbons 


Olennes        (Naphtheni 


Liquid 

paraffin 

hydrocarbons 

land  gases) 
K'nH2n+2) 


Naphthoic-. 
<ri.H2n) 


Lubricating 

oils 
(CnHsn-x) 


I 


I 
Liquid         Naphthenes    Lubricathi 
pnmrrin  nils  poorer  i) 

hydrocarbons  liydrniyeii 

land  Liases) 

With  regard  to  the  optical  activity  of  natural  petroleum; 
this  presents  no  objection  to  the  above  scheme,  since  when 
the  product  obtained  by  heating  under  pressure  an 
optically  active  (  +  12°  in  a  200  mm.  tube)  cylinder  oil 
(see  preceding  abstract)  was  fractionated,  the  fractions 
distilling  above  180°C.  were  found  to  be  strongly  dextro- 
rotatory, i.i..  the  optical  activity  was  not  destroyed  by 
heating  for  many  hours  at  400  ('..  a  temperature  much 
higher  than  that  likely  to  obtain  in  the  natural  formation 
of   petroleum. — A.  S. 

Paraffin     wax;     Manufacture    of .      R.     Znli  ziecki. 

Petroleum,  1910,  5,  636     H37. 
A  process  by  which  the  use  of  hydraulic  presses  is  avoided 
is  now    in  operation  at    Mahr.-Schonberg.     The   paraffin 

distillate  obtained  from  the  crude  oil.  is  cooled  to  10"  or 
l.'i  ('.  and  pumped  through  filter- presses.  The  semi- 
solid mass  is  taken  by  a  conveyor  running  beneath  the 
press  and  delivered  into  a  machine  which  works  it  into 
a  pulp.  The  pulp  is  delivered  by  a  pump  into  a  special 
tube-press,  comprising  perforated  tubes  lined  with  filter- 
cloth,  the  press  being  heated  by  steam.  The  crude  paraffin 
wax  remaining  in  the  press  is  afterwards  melted  out. 
The  process  gives  a  satisfactory  yield  and  the  product 
is  of  excellent  quality.  The  cost  is  less  than  with  hydraulic 
presses,  since  less  labour  is  required  and  the  preliminary 
treatment  in  filter-presses  need   not    be  so  complete. 

—A.  T.  L. 


ol    wis.n     ■!       (i..  Mi..     DESTROCXIVE  DISTILLATION!    II J  A  1 1  N<       LIGHTING. 


I'm  HITS, 

[Compressing    coke,] 
Man!     \       uoi    to     \nthra.  ok«  Co.,   New    \  otk 
i    S.   Pat.  940,820,   Fob.   15,   1910 

tin   mairofactnn  I  coke,  a  bodj  ol  fuel 

is  placed  in  a  closed  retorl  | ridcd  with  a   ralvc  foi  the 

ipc  "i  volatile  constituent    and  a  movable  wall  (pi 
forcompn  Bsing  the  product .     Heal  Is  applied  to  the  retort, 
and  the  movable  wall  is  advanced  against  the  fuel  to  an 

nl  propoi ' al  to  the  rednction  of  it  list  illa- 

i When  thi    whole  "t  the  volatile  matters  have  been 

eliminated,  the  wall  is  rurth.  ■  advanced  -••  as  to  compreei 
the  coke.     J.  I     B 

\  Jabs,  Zuri.  h  I  In  Pat  3326,  Feb.  10, 
1909. 
Tin.  produce]  .-  ol  the  type  in  which  the  fuel  is  dried 
and  partially  distilled  before  entering  the  producer 
niU-r.  The  fuel  is  charged  into  a  vertical  shaft, 
having  louvre-like  walls,  arranged  within  a  heating 
ohambor  above  the  produ  ber.     Tin-  chamber  is 

heated  by  the  passage  through  n  ol  a  portion  of  the 
pr<»'  in  ran  .1  in  tin-  producer  chamber,  the  main 

quant  ity  .  esca  ping  by  a  separate  outlet, 

and  the  amount  of  gas  passing  through  the  heating  chamber 
ed  so  thai  the  temperature  of  distillation  is  not 
much  above  100'  C.in  order  to  prevent  decomposition 
of  the  bj  products.  The  beating  ohamber  is  provided 
with  baffles  so  thai  the  heating  gases  pass  lata  rally  through 
tli.'  fuel  column  alternately  in  opposite  directions. 

—A.  T.   1_ 

Oas  produetn  jar  th<  »...  o)  latedust,  wood  thavinga,  and 
ximilnr  fuels.  K.  I.  Crossley  and  T.  Rigby,  Manchester. 
Eng.  Pat  4742,  Fil..  26,   1909. 

Is  order  t<>  maintain  a  close  and  uniformly  dense  bed  of 
fuel  in  the  producer,  when  the  furl  is  light  compared 
with  coal,  a  weight  i-  allowed  to  real  upon  the  top  of  tin- 
fuel  oommn  in  a  vertical  storage  bell.  This  bell  is 
preferably  of  a  considerable  height  compared  with  the 
depth  of  the  fire.  Tin-  ohaxging  hopper  i-  at  one  side 
of  the  storage  be!  and  the  weight  is  withdrawn  above  t lie 
charging  orifiee  .hump  charging.  The  position  of  the 
weight  may  be  need  t.>  indicate  the  level  oil  the  fuel  in  the 
storage  '"II. — A.  T.  L. 

Oas-retoH  furnma .  R.  M.  Brooke,  West  Vale,  isaignoi 
to  !:.  Dempster  and  Sons,  Ltd.,  Ealand.  U.S.  Pat. 
949.ii74.  Feb.  15,  1910. 

Skk  Eng.  Pat.  lb.4u.of  190S  ;  this  J  .  1909,  647.     T.  P.  B. 

Mineral  oils ;   Method  of  trtatmg  The  iiil  Refining 

Improvements  Co.,    Ltd     Pr.    Pat    106,315,   July  2.'. 
1909.     Under  Int.  Conv.,  Ang.  ii.  1908. 

Pat.  16,617  of  1908 ;  this  J.,  1909, 1081.— T.  F.  B. 

ftaturatort  for  making  sulphate  «/  ammonia.     Eng.   Pat. 
:?n:iii.    .*..   VII 

Apparatus    t«r    purifying    blast-furnae*    >/-/■.     U.S.    Pat. 
948,664.     Set   X. 


Hb. -DESTRUCTIVE  DISTILLATION; 
HEATING;  LIGHTING. 

Wood  chamvtl :    Th-    properties  and  chemical  comp 

of    .      I1.     Klason    ->n<\     A.     Bergh.      Arkiv    Kem., 

Min..  Geol.,  U909.  3,  1—53.  Chem.-Zeit.,  1910,  34, 
Rep.,  107-  108. 
The  authors'  results  may  be  summarised  us  follows: — 
1.  The  average  composition  ol  wood  charcoal  from  car- 
bonising  ovens  is  carbon,  81  :  hydrogen,  4;  oxygen,  etc., 
15  percent.  2.  The  average  composition  of  charcoal  from 
heaps  is  carbon.  90 ;  hydrogen,  ?•■"> :  oxygen,  etc..  7-"> 
|kt  cent.     3.  At  temperatures  up  to  250°  C.  oven  charcoal 


«  i sensitivi   toward    oxygen  than  oharcoal  produced 

It  I"1 akesup  15pei  wi  ight 

of  th         i        Bet  ween   300    and   600    C.,  tbi    pr. 

1  '  th.  in  aps,t  hi  rateol    Dal  in 

air  i-  -I  great  that  undi  .  t  be  i  onditii 

normallj  i  iri  alati  carcel 

oxj  nto  i  hi    i  .M  i... i  ,  ing  zoni    • 

heaps,     i    The     i  atalj  tii  on     ol     i  nan  oal     is 

1 i  i    result  of  Urn  ae]  resulting  ot 

hand,  in  I  nation  "t  oxygen  w it h  carbon  t" 

"  oxidised      i  nan  oal,  and  on  the  ol 

of  oi j  carbon  di 

and  mi  i  bane,    from    this    '  oxid  «  -I  "    char  oal.     5.  'I  b< 
itate  ol  equilibrium  between  i  arbon  monoxide  b 
dioxide   in   the   heaps   cha  I  hat    with   m<  n 

temperature   the   n  action    ipproa  o  (      COs      ICO, 

the    reverse    taking    place    with    a    falling    temperature. 

6.  <  bmbusti ot  liquid  products  ol  distill 

not  take  place  in  the  heaj i     ibli  i  it  nt. 

Owing  in  the  catalytic  action  ol  carbon   monoxidi    and 

atmos] -ii  on   tin    chan  oal,  mention  d 

the  formation  of  tar  i-  much  less  than  is  the  can  wh.  n 
wood    i-   carbonised    in   ovena   or   retorts.     7.   Explo  i   i 

gas  mixtures  can  onlj    b.    | luced  in  the  nncarbonised 

of  tin    lieap^.     An   explosion   is   not    conceivable, 
■  ccepl    possibly   where  a   severe  gusl   of   wind   inter! 
with  the  draught,  causing  a   back-fire.     8.  The  infra 
of  carbon  dioxide  and  -Irani  bocin-.  appreciably,  bet 
4on    and  ."ion    c.     !i.  a  ,nrv.  ing  the  yii  Id  of 

charcoal  is  oi  byperboli.  form.  Ln  asymptotic  curve  is 
obtained  below  200  C.  andovei  500°  C.  if  the  temperature! 
are  taken  as  absciss;,,  and  i  In  ,oi  responding  yield  of  char- 
coal as  ordinate.-.  10.  Reckoning  from  drj  wood  the  yield 
of  charcoal  is  40  per  a  nt.  at  4oo  C.  and  30  per  cent,  at 
6 i '.-.I.  A. 


Temperatun    work  oj   th    Bureau   of  Standards.     C.    W. 

Waidner.     J.    Ind.    Eng.    Chem.,    1910,    2.    49—63. 
Tin:  ant  hoi  review- the  work  which  ha-  been  done  at  the 
United  States  Bureau  oi  Standards  (see  tins  J.,  1904,  842 
on  thermometry,  pyrometry  and  heat  measurement-. 

Optical  pyrm  eprint    No.    III.     A  comparison  of 

the  different  forms  of  optical  pyrometers  (see  this  .).. 
1905,  320).  The  intensity  of  the  radiation,  both  monochrom- 
atic and  total,  from  different  substances  at  a  given  tempera- 
ture differs  very  greatly,  and  hence  optical  pyrometers  are 
calibrated  in  terms  of  the  radiation  from  a  so-called  "  black 
body.'  /....  a  body  which  will  absorb  all  radiation, 
both  visible  and  invisible,  incident  on  it.  and  will  then  ton 
radiate  rays  ..I  every  colour  and  wavelength.  Since,  as 
Kjrchoff  has  shown,  the  radiation  from  a  closed  chamber, 
the  opaque  walls  of  which  are  at  a  uniform  temperature, 
is  the  same  as  that  from  a  "black  body.''  the  optica] 
pyrometers  will  give  the  true  temperatures  of  bodies  hi 
in  dosed  furnaces,  t In-  wall-  of  which  are  ..t  a  temperature 
not  greatly  different  from  that  of  the  body,  but  in  other 
ases  will  give  the  equivalent  "  1  lack  body"  temperature, 
winch  will  differ  from  the  true  temperature  in  proportions* 
the  radiation  of  the  body  of  which  the  tempi 
being  measured  differs  from  the  radiation  of  a  "black 
body.       in  the  cast   of  fused  baths  and  enclosed  spa. 

the  true  temperatun  -  may  I btaincd  directly  bj  i  lacing 

a  porcelain  or  iron  tube  closed  at  one  end  in  the  bath  or 
spa.  c  and  obser\  ing  the  radiation  from  the  open  end  of  the 
tube.     Experiment-    with    different     pyrom  wed 

that   platinum  is  a  very  selective  radiator,  thi 
between  the   true  temperature  and   the   "  black 
temperature  being  least  when  the  latti  »  ith 

blue  liirht .  and  greatest    when  fat. 

At  the  instant  of  melting,  fi  i  i  xample,  the  '  '• 
temperature  ol  platinum  measured  with  red,  green,  and  blue 
light,  was  found  to  be  1541  .  1577  .  and  Inli'  i  respec- 
tively, the  true  melting  point  being  over  l7">o  C.  With 
pyrometers,  such  as  the  Wanner  pyrometer,  in  which 
polarised  light  is  used,  errors  may  be  introduced  owing 
to  the  light  .nutted  by  the  heated  body  being  partially- 
polarised,  but  these  can  be  avoided  by  viewing  the 
heated  surface  normally  or  by  taking  the  mean  of  four 
readings  of  thi    pyrometer  in  positions  at  right  argles  to 
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one  another.     Total  radiation   pyrometers  give  low  results 

in  presence  "f  water  \aiHmr,  carbon  monoxide,  and 
carbon  dioxide,  owing  to  the  strong  absorption  by  these 
sol  the  longer  waves  of  the  speotrnm  ;  in  presence  of 
luitii-.  mi\  Ion  results  may  be  obtained, 

Temperature  of  thi  arc  (reprint  .\  B  A  number  of 
determinations  with  tin  Le  Chatelier,  Wanner,  and  Holborn- 
Kurlbauni  optieal  pyrometers,  using  both  red  and  green 
light  the  absolute  "  black  body      tempera- 

ture of  the  hottest  portion  of  the  positive  cratei  of  the 
electric  are  between  carbon  eleotrodes.  Contrary  to  the 
results  of  Yiolle  and  other  workers,  it  was  found  that 
an  increase  of  current  caused  a  rise  in  the  temperature  of 
the  crater.  With  electrodes  of  Aeheson  graphite,  the 
temperature  was  about  -lit  higher  than  with  earbon 
electrodes. 

Radiation  from  and  tin  melting  points  of  palladium  and 
platinum  (reprint  No.  55)  (see  this  J.,  1907,  1140). — Low 
results  are  given  at  temperatures  above  1200°  C.  by  the 
temperature  scale  defined  by  platinum  thermo-couples 
calibrated  at  the  freezing  points  of  zinc,  antimony,  and 
copper,  and  an  ext  rapolat  ton  of  the  equation,  e=a-j-6£-f-c22, 
where  I  i-  the  E.M.F.  of  the  couple  when  the  hot  junction 
is  at  the  temperature.  t.  and  the  eold  junction  is  at  0°  C. 
u,  b.  and  c  beim:  constants.  The  difference  between  the 
thenno-eleotric  and  optical  scales  is  as  follows: 


Temperature  on 

thermo  -  electric 

scale      

1200° 

1300° 

1400° 

1500° 

1600° 

1700 

Difference     

0° 

2° 

6° 

14° 

25° 
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Caloritmtrk  resietanc*  tlu  rmomelers  (reprint  No.  G8). — 
A  description  of  platinum  resistance  thermometers  which 
have  been  constructed  for  the  purpose  of  measuring 
small  differences  of  temperature  (2°  or  3°)  such  as  are  met 
with  in  calorimetric  determinations,  to  within  2  or  3  parts  in 
10,000,  and  yet  having  so  small  a  time  lag  that  when 
plunged  into  an  ice  or  steam  bath,  they  assume  the  tem- 
perature of  the  bath  to  within  0-001°  C.  in  a  few  seconds. 
fie  hi  ats  of  [calcium  chloride]  brines  (reprint  No.  135). 
— The  specific  heats  of  calcium  chloride  brines  such  as  are 
used  in  the  refrigeration  industries  were  determined  with 
a  constant  flow  calorimeter  and  with  a  Dewar  vacuum 
flask  calorimeter.  The  results  with  brines  prepared  from 
"chemically  pun  calcium  chloride  are  shown  in  the 
following  table  : — 


Si Iflc 

heats 

ol   brines   of 

sp.   gr. 

Temp. 

1-110 

1-200 

1-260 

•f. 

-   25 

— 

— 

0-647 

-  20 

— 

0-695 

0-651 

-15 

0-764 

0-700 

0-654 

-  10 

ii-71-.s 

0-705 

0-657 

-     5 

0-772 

0-709 

0-660 

0 

0-775 

0-712 

0-663 

+    5 

11-77- 

0-715 

o-iiei; 

+  10 

0-781 

0-719 

0-670 

+  15 

0-784 

0-722 

0-673 

+  20 

n-7-: 

0-725 

0-676 

For  interpolation  between  the  values  in  the  table,  the 
formula,  J=2-6664— 30169H-l-3515«r«,  may  be  used. 
where  i*  is  the  density  and  n  i-  the'  mean  of  the  given  and 
interpolated  specific  heats.  Tests  with  four  commercial 
brine's,  one  of  which  contained  over  30  per  cent,  of  mag- 
nesium chloride,  showed  that  a*  0°  C.  the  results  were  only 
from  0-2  per  cent,  higher  to  0-4  |»  I  cent,  lower  than  those 
given  in  tie  table,  whilst  at  lower  temperatures  the  values 
agreed  within  0-2  per  cent. 

Other  mattersdcalt  with  an  .  Eta  liation  from  platinum 
at  high  tempeiatures  (reprint  No.  24)  ;  melting  points  of 
the  iron  group  elements  bv  a  new  radiation  method 
(reprint  No,  62)  see  Hue  J.,  1907,  tl40);  estimation  of 
the  temperature  of  copper  by  means  of  optieal  pyrometers 
(reprint  No.  121)  (see  this  J.,  1910,  215);  preliminary 
measurements  on  temperature  and  selective  radiation 
of  incandescent  lamps  (reprint  No.  40) ;  heat  treatment 
of    high    temperature    mercurial     thermometers     (reprint 


No.  32)  (compare  this  J..  1894.  til  ;  1901,  899)  j  standard 
scale  of  temperature  in  the  interval  0°  to  100°  C.  (reprint 
Xo.  I !f))  :  testing  of  clinical  thermometers  (reprint  No.  13) ; 
transition  temperature  of  sodium  sulphate  ;  standardised 
heat  samples;  thermodynamic  seale  of  temperature 
(reprint  No.  57) ;  action  of  the  Hampson  liqucfier  (reprint 
No.  123)  (compare  this  J..  1898,  411)  ;  methods  of  obtaining 
cooling  curves  (reprint  No.  99)  ;  platinum  resistance 
thermometry  at  high  temperatures  (reprint  No.  124), 
aee  this  .1..  1910,  205).— A.  S. 

Contaminations  of  denatured  spirit.     Mohr.     See  XVIII. 

Patents. 

Vertical  retorts  for  the   destructin    distillation  of  coal.     T. 

Parker.    Wedncsfield,   Staffs.       Eng.   Pat.   3003,  Feb.  8, 

1909. 
The  patent  relates  to  retorts  of  the  kind  described  in  Eng. 
Pat.  14,169  of  1908  (this  J.  1909.  879),  in  which  a  battery 
of  vertical  tubes  :'s  cast  in  one  piece,  the  tubes  being  open 
at  the  top  to  a  common  gas-outlet  or  charging  chamber. 
The  invention  consists  in  providing  apertures  in  the  walls  of 
adjacent  tubes  near  the  lower  end,  so  that  if  some  of  the 
retorts  are  blocked  at  the  upper  part  by  caked  coal,  the 
gas  may  escape  through  these  orifices  into  the  retorts 
which  are  not  blocked. — A.  T.  L. 

Incandescent  light ;  Production  of by  means  of  Dowson 

gas.  generator  gas,  and  the  like.     E.  U.  G.  Ernst,  Copen- 
hagen.     Eng.   Pat.   4361,   Feb.   22,   1909.     Under   Int. 
Conv.,  March  12,   1908. 
The  temperature  of  the  flame  is  raised  above  the  minimum 
temperature  of  light  emission  for  the  mantle,  by  preheating 
the  air  or  the  gas,  or  a  mixture  of  these. — A.  T.  L. 

Incandescent  gas  mantles.  J.  L.  Muller,  Sannois,  and  J. 
Bonnet,  Paris.  Eng.  Pat.  6556,  Mar.  18,  1909.  Under 
Int.  Conv.,  Mar.  20,  1908. 

The  patent  relates  to  machines  of  the  kind  described  in 
Eng.  Pat.  24,218  of  1901  (this  J.,  1902,  461),  in  which  the 
mantles  previously  soaked  in  solutions  of  suitable  salts 
are  supported  from  an  endless  chain  which  runs  horizontally 
through  the  machine,  stopping  periodically  while  the 
mantles  are  subjected  in  different  parts  of  the  machine 
to  the  various  processes  required  to  complete  their  manu- 
facture. There  are  ten  stopping  positions,  at  which  the 
following  operations  are  carried  out : — attaching  the 
mantle  to  its  support,  singeing  or  burning  away  the  fabric 
at  the  upper  portion  of  the  mantle,  singeing  at  the  bottom 
of  the  mantle,  incineration  in  three  successive  stages, 
calcining  and  burning  the  head  of  the  mantle,  cutting  the 
mantle  to  any  desired  length,  dipping  the  mantle  in 
collodion,  and  finally  drying  the  finished  mantle.  The 
principal  features  of  the  machine  are  the  provision  of 
stop  gear,  by  which  the  period  of  stoppage  can  be  regulated 
at  will,  and  of  means  by  which  the  rods  for  supporting  the 
mantles  are  transferred  at  the  front  end  of  the  machine 
from  the  upper  to  the  lower  length  of  the  endless  chain, 
and  at  the  back  end  of  the  machine  from  the  lower  to  the 
upper  length,  whilst  the  guides  which  are  supported  within 
the  mantles  during  the  processesof  singeing  and  incineration, 
are  removed  from  within  the  mantles  and  transferred  from 
the  lower  to  the  upper  length  of  the  chain  at  the  point 
where   the   mantles  are  dipped  in  collodion. — A.  T.  L. 

Incandescent  electric  lamps  ;  Manufacturing  metal  filaments 

for .     The  Westinghouse  Metal  Filament  Lamp  Co., 

Ltd..   London.     From  A.  Lederer,  Vienna.     Eng.  Pat. 
6936,  Mar.  23,  1909. 

The  patent  is  for  the  process  of  decarbonising  tungsten  or 
other  metal  filaments  by  heating  them  to  1200°  or  1300°  C.  « 
in  pure  dry  hydrogen.  At  this  temperature,  carbon  and 
hydrogen  combine  directly  to  form  methane  (Bone  and 
Jerdan,  Trans,  ('hem.  Soc.,  1897,  41).  The  hydrogen 
may  be  obtained  from  dilute  sulphuric  acid  and  zinc, 
'•r  from  caustic-  potash  and  aluminium,  and  is  purified  by 
passing  it  through  a  tube  containing  copper  at  red  heat, 
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and  afterwards  through  concentrated  sulphuric  Mid  Hid 

phosphorus*    pentoxide.      Ra«    B  ontaining 

er  cent,  of  carbon  li         '  enl     oi   cat  bon    H 

1000°  r,  and  iiftci    heating   at    1300°  C,  the  amount   ol 

barbon  is  reduced  to  0-04  per  cent,      V  T.  1.. 

re  of  electric  incandt  »c<  net  lamp- 
filaments;       Production  Bergmann- 

HektricitfitB-Wcrki    V      ■         Pi    Pat     106,323,  July  22, 
1909      Undei    [nt.  Conv.,    \pnl  20,  1909 

mixed  with  line  <!>i-t  in  the  proport 

the  latter,  and  the  mixture  ie 

heated  in  n  i  loaed  vi    -1  through  «  hioh  a  i  arrent  of  light  ins 

,  an    being  regulated  bo  thai  the 

tungsten  is  gradually  reduced      The  heating  ie  continued 

Bhort  time  after  the  production  of  vapout     ol 

cl.     Finally,  the  produi  t  ie  extracted  with 

hydrochloric  a<  id  in  order  to  remove  the  zinc  oxide.     The 

ii  is  obtained  in  a  verj  finelj  divided  state. 

V  T   I  j. 

.     lamps  :      Treatrm  taWc 

\tumiMtii)  filammts  tor—  Bergmann-Elektricitats- 

\\,,i..       Ucl    Gee,    IV.     Pats.    406,324     and    406,326, 
July  22.   1009,     I  odea   tat  Oonv.,    \|.rl  20,  1909. 
(1)    \   in  hum  containing  only  tungsten  and  oxides  of 
itained  in  known  manner  from  tungstii 
.  binding  agent,  the  squirted  filament  being  oarboniaed 
ami  then  treated  bo  as  to  eliminate  the  oarbon.     The  fila- 
ments so  obtained  are  then  heated  electrical^  in  a   vessel 
oi  about  2  litres)  apacity,  through  which  a  current  oi  hydro- 
gen is  passed  at  the  rate  of  about  10  litres  per  hour,     (2)  [n 
to  removo  the  last  traces  ol  carbon  from  tungsten 
filaments,  they  are  heated  to  ittoandesconoe  in  a  vessel 
through  which  is  passed  a  ourrent  of  lighting  gas  containing 
a  small  pet  I  oarbon  dioxide. — A.  T.  L. 

trie]  incandescena    lamps;   Process  /.  tailic 

filaments.  t«  tfu    kading-in    uriret   of  —         Beigmann- 

Elektricitats     Werke     Akt.-Gcs.      Fr.      Pat.    406,326, 

Jnh   22,   1909.     Under  [nt.  Conv.,  Jan.  22,   1909. 

The  connections  between  the  filaments  and  the  leading-in 

wire-  an-  made  bj  fusing  on  to  the  junction  a  metal,  bui  h 

as  copper  different  from  that  forming  the  leading-in  wire.-. 

the  metal  being  one  that  will  undergo  less  disintegration 

al   the  cathode  than  silver,  in  order  thai  the  lamp  bulb 

may  not   be  blackened  during  use  by    disintegration   o) 

the'  metal.     The   powdered   metal  ie   made  into  a  paste 

with  a  suitable  volatile  liquid  and  the  junctions  between 

tin  filament  and  the  leading-in  wires  are  coated  with  this 

paste.      \n  arc  is  then   formed   between  two  electrodes 

placed  at  either  side  of  the  junction,  in  order  to  melt  the 

metal    and    form    the    joint.       «>ne    ol    these    electrodes 

may  l>e  a  copper  wire.     During  'bis  operation  the  filament 

ami  lamp-head  are  mounted  in  a  bell  through  which    a 

rent  of  cold  non-oxidising  gas  is  passed  to  protect  the 

filament       A.  T.  L. 

Incandescent  bodies  for  gas-lights;    Manufacture  oj . 

M.   von  Dnruh,  Charlottenburg,  Germany.     D.  S.  Pat. 

949,010,  Feb.  15,  1910. 
-    ,    Fr.  Pat.  393,587  of  1908  ;  this  J.,  1909,  132.— T.  F.  B. 


Filam  tabk    for    tin    mantles    of    incandt 

<■/        .     r  Pat 

Pat.  17,771,  Julj  30    II di     I  Lug.  L, 

ItHIS 

'dditionol  Aug.  I.  1908,  to  Pi    Pat    382,749ol    1! 
this  JT,   L909,   1188.     T   F.  B 


Metallic  [pyrophoric]  alloys.     Eng.    Pat.    10,210.     Set    X 


IfetaU mpound   .      \ianufaclun    o 

.     IV.  Pat.  406,021.     8e<    \ 


III.- TAR  AND  TAR  PRODUCTS. 

Creosote  ;   Examination  oj .     A  manuscript   presented 

to  the  O.S.  Forest  Service  bj  \\ .  F.  Sherfessee,  I'.meau 
of  Forestry,  Manila.  Philippines.  T.  II  Davis.  Oil. 
Paint,  and  Drug  Reporter,  Feb.   II,   1910. 

The    importance    of    the    more    extensive    preservation 

cif  timber  in  the  United  States  i-  urged,  and  a    i  reosote 
may  lie  regarded  as  the  best   material  for  this   purp 
ti  si  ml  v  was  made  (if  the  chat  act  its  of  a  number  ofsamplcs 
ol  commercial  creosotes  and  analogous  materials.    For  a  full 
inw-stigation    of    a    commercial    creosote,     the    follow 
tests  are  adopted:      1;  Specific  gravity  at   60    C,  with 
a    hydrometer.     (2)    Colour    and    appearance    by    both 
reflected   and   transmitted   light.     (3)  Absorption    Bpot — 
six    drops   arc    allowed    to    fall    on    wind-    blotting    paper  : 
tar,  dirt,  free  carhon.  etc.  separate  at   the  centre  ol  the 
spot.      (4)  Tar  acids,  determined   by  shaking  25  CO.   with 
50  c.o.  of  caustic  soda  of  sp.  gr.  1-1  ;  the  increase  ol  volume 
of  the  alkali  multiplied  by    t  gives  the  approximati 
centage  of  tar  acids.     (5)  Viscosity,  by  noting  the  relative 
times  required  foi  r.u,  ,    each  of  the  sample  and  of  water 

to  run  out  from  a  pipette.      (C)  and  •',  >  I h\  evaporation 

on  exposing  10  c.c.  on  a  3-in.  watch  glass  for  24,  48,  and  72 
hours  at  the  ordinary  temperature  and  tor  4  and  n  hi 
at  90°  C.     (8)  Naphthalene  content,  by  cooling  to  30    F. 
the  fr*  tion  distilling  between  200°  and  250   C.     [9)   i 
point    by   the   open   cup   method,     (10)   Distillation   h   I 
with  100  c.c.  in  a  side-tube  fractionating  tlask  connected 
to  a  glass  tube,  24  in.  long,  serving  as  an  air  condenser. 
The   Bask    rests  upon  an  asbestos  board  having  a  2-inch 
hole  with  serrated  edges,  and  is  enclosed  in  an  asbestos 
box  covered  at  the  top  1>.\  an  asbestos  plate,  ha\  ing  a  hole 
for  tin    thermometer.     The  oil  is  distilled  at  the  rati 
2 — 3  drops  per  second  throughout,  and  the  thermonu 
is  fixed  -o  that  at   t  he  commencement   it    pi-t   touches  the 
M.rf.ue  of  the  oil.     Fractions  arc  collected  up  to  200 
200°—  22ii   C,   220°— 250°  C,   250°— 270   ('..and  270 
300=    ('.     For     ordinary    commercial    control,     it     would 
probably  be  sufficient  to  determine  the  specific  gravity,  tar 
acids,  and  naphthalene,  and  examine  the  absorption  spot. 
Results    obtained   with  a  number  of  commercial  sample- 
are  shown  in  the  following    table  : — 


Distillation  '•  -' 


No.         Sp.  frr.  at  60°  F.      Viscosity  (water  =  1)  Tar  acids. 


Up  to 
200'  C. 


200°— 

220    I  - 


220°— 
250°  C. 


250°— 
270°  C. 


2711 


Residue. 


per  cent. 

per  cent. 

1 

1-U10 

— 

IS 

14 

2 

1-026 

— • 

12 

11 

S 

0-975 

— 

— 

0 

4 

1-036 

1-154 

11-5 

8 

o 

1-000 

1-635 

— 

17 

a 

10 

n 

li 
I 

14 
15 

it 

17 
18 


1-035 

Ml71 
1-020 
1-067 
1-018 

1-037 

1042 
0-971 

1-033 
1*58 
0-995 
1-016 


1-1  7S 

1-50] 
1-099 

1-648 
1-188 

l-4s7 
I  -20  I 


1-115 
1-385 
1-095 


16 
10 
11 


11 

30  (t) 
25 

2(1 

6 
18 

0 


0 
11 
6 
0 
11 
5 
2 
8 


it 
20 

9 
10 
17 
38 

'.< 
24 

8 
13 
16 
19 

8 

6 
41 
15 


per  cent. 

37 
26 
28 
21 
:il 
29 
18 
21 


per  cent. 

12 

- 

16 

111 


15 
10 
16 


per 


cent. 
8 


12 
21 
13 

10 
15 

10 


per  cent. 
ii 
12 

21 

23 

:, 

31 

r, 


16 

17 

31 

8 1 

17 

17 

11 

9 

21 

10 

- 

9 

59 

35 

20 

20 

19 

26 

8 

3 

11 

29 

13 

25 

17 

21 

21 

20 

17 

20 

26 
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mples  are  described  as  follow-        Ni      I.  D 

commercial  creosote  distilled  from  a  mixture  of  coal  tar 

a.ul  watei  gas  tar.     No.  2.  The  same  (refined).     No.  3. 

Commercial  creosote  with  some  odour  of  wood  creosote. 

'.  12.  Commercial  creosote,  domestia     Nos.  S 

and  9.  Oommeiciai  creosote,  domestic,  fictitious.      No.  6. 

Belgia  as    imported    into    America.      No.    7. 

Englial  is  imported  into  America     Nos.  in  and  14. 

Oommi  ote.     No.  11.  Scotch  oreosote  as  imported 

into  America.     No.   13.  Woi  No.   15.  Scotch 

,    imported    for   disinfectants.     No.    16. 

creosote  guaranteed  pun  coal  tar  product.     No.  17. 

Blast-furnace   creosote.    English.     No.    18.  Dead  oil  from 

water-gas  tar. 

sote  to  be  used  for  the  manufacture  of  disinfi 

should  1m-  free  from  tine  carbon,  tarry  matter,  naphthalene, 

and  water,  and  should  contain  at  least    10  pel  cent,  of  tar 

the   manufacture    of    wood    stain-,    it    should 

i  q  1-020  and  I -040,  a  minimum 

naphthalene   content',   and   contain   at    least    10   per  cent. 

of  tar  acids.     It   is  not    possible  to  draw  up  a  general 

,ti,„,   for   <  o   be   used    for  impregnating 

timber,  as  widely  differing  views  are  held  by  consumers 

in  regard  to  the  constituents  to  which  tin-  preservative 

unly  due.     For  the  impregnation  of  timber, 

mbined    vacuum   and    pressure   process   of    Bethel] 

is  the  one  most  generally  favoured,  but  recent  experiments 

on  a  lai  by  the  U.S.  Fores!  Service  have  shown 

that  efficient   penetration  can  be  obtained  by  a  soaking 

under  proper  conditions.    If  an  open  tank  be  used. 

this  must  be  covered  as  far  as  practicable  and  the  creosote 

must  be  free  from  ligbt  oils,  in  order  to  minimise  the  loss 

on  at   the  high  temperature  required.      This 

,  be  almost  entirely  eliminated  by  using  closed  tanks 

as   recommended    by   the   U.S.    Forest     Service.      It     is 

estimated  that  not  more  than  30  per  cent,  of  the  creosote 

required   in   the   United   States  for  the  impregnation   of 

timber  can  be  furnished  by  American  distillers  direct  from 

coal  tar.      Coal-tar  creosote  has  a  specific  gravity  between 

1  -020  and  1  -040.     Of  other  products,  blast-furnace  creosote 

-  generally  of  low  specific    gravity,  practically  free  from 

ughf   oils,  of  l"w  naphthalene-content,  and  comparatively 

rich  in  tar  acid-.      Coke-oven  creosote  is  of  high  specific 

grayitv,    poor    in    tar    acids,    and    contains    considerable 

quantities   of   naphthalene   and   anthracene   oils.     Scotch 

usually  of  low  specific   gravity,   of   very  low 

naphthalene-content.    contains   a  fair  percentage    of    tar 

acids,    but    also  contains  readily   volatilised   constituents 

and  paraffin  derivatives.     Belgian  creosote  has  a  normal 

.  iy.    a   rather   high    percentage   of   tar   acids, 

li  rable     quantities    of    hydrocarbons 

distilling  below  220c  C.  :    it  evaporates  almost  completely 

when  exposed  to  the  air  for  six   hours  a1  90    C.     "Dead 

oil'"  fn  in  water-gas  tar  closely  resembles  coal-tar  creosote. 

.  icepi  that  it  is  almost  entirely  free  from  tar  acids.— A.  S. 

Xylenes,  nitroiolutnes,  and  toluidini*  ;    Thi  fruzinq  ofmix- 

o)    isomeric .     H.    W.    Fischer.     Z.    Elektro- 

chem.,  1910,  15,  161. 

Commercial  nitrotolnono  (38  per  cent,  of  the  para-,  60 
of  the  ortho-,  and  2  of  the  meta-derivative)  deposits 
crystals  on  cooling  below  l!  C,  and  an  apparent  cryo- 
bydric  point  is  reached  at  -  18"  C.  On  filtering  off  the 
CTyBtalfl  on  a  cold  filter,  it  is  found  that  pure  /,-nitro- 
toluene  m.pt.  54  I.  has  separated.  The  temperature  falls 
slowlv  from  -18°C.  the  solution  becoming  richer  in 
m-nitrotoluene.  This,  with  the  proximity  of  -  IX  C.  to 
10  '6  the  m.pt.  of  o-nitrotoluene)  shows  that  practically 
all  the  ^-derivative  has  separated.  A  mixture  of  tolui- 
dines  on  fractional  crystallisation  yields  a  pasty  mass 
int.'  of  solid  p-toluidinc  suspended  in  a  mixture  of 
o-  and  m-toluidine  saturated  with  p-tolnidine.  No  cryo- 
hydric  point  could  Ik-  observed  down  to  50°.  o-  and 
m-toluidincs  are  probably  bodies  which  give  dike  gly<  en  li 
lids.  The  xylenes  on  cooling  in  liquid  air  and 
•hen  filtering  rapidly.'can  be  madi  to  yield  a  residue 
meltiny  at  about  + I .  C,  consisting  therefore  mainly  of 
p-xylene  The  m.  p'-  of  o-xylene  is  about  25  C,  and 
of  m-xvlene     b,  a.1       50   C.    -W.  H.  P. 


Refraclim   indict*  of  mixtures  of  methyl  alcohol  and  u-atrr. 
Doroszewski  and   Dworzancayk.     See  XX. 


Patents. 

Dianthraquinonylphei  vies,'      Process     foi      ure- 

paring .     Farbcnfabr.     vorm.     F.    Bayer    m 

Ger.  Pat.  215,294,  July  26,  1907.  Addit ion  to  Ger.  Pat. 
175,069,  Jan.  10,  1905. 
By  the  action  of  di-halogen  derivatives  of  benzene  on 
ami  noauthraqtti  nones,  halogenarylidoanthraquinones  are 
produced;  when  these  are  treated  with  aminoauthra- 
qui  nones,  the  remaining  halogen  is  replaced,  with  forma- 
tion of  dianthraquinonyIphenvlenediainin.es.  These  may 
also  be  prepared  by  prolonging  the  action  of  the  amino- 
anthraqui nones  on  the  dihalogen-bcnzenes,  or  by  raising 
the  temperature,  until  both  halogens  are  replaced. 

— T.  F.  B. 

Halogenanthraquinonesvlphonic    acids;    Process    for    pre- 
paring  .     Farbcnfabr.    vorm.    F.    Bayer    und    Co. 

Ger.  Pat.  217,552,  Sept.  30,  1908. 
HALOGEN  derivatives  of  anthraquinone  are  converted  into 
their  sulphonic  acids  by  treating  them  with  the  sulphona- 
ting  agent  until  the  products  are  soluble  in  water,  and 
then  stopping  the  reaction  (compare  Fr.  Pat.  385.358  of 
1907;  this  J.,  1908,  557).— T.  F.  B. 

Anthraquinone  derivatives  containing  nitrogen  and  sulphur; 

Proem*    for     preparing .     Farbcnfabr.     vorm.     F. 

Bayer  und  Co.     Get.  Pat.  217,688.  Dee.  2.  1908.     Ad- 

dit'ion  to  Ger.  Pat.  216.306.  Nov.  18.  1908  (see  this  J.. 

1910,   14). 
When  anthraquinone-a-thiocyanate  or  its  derivatives  are 
treated  with  ammonia,  antlvrathiazoles  are  formed,  with 
elimination  of  hydrocyanic  acid. — T.  F.  B. 

Aminoaldehydis ;      Process     for     preparing .     Chem. 

Werke  vorm.  Dr.  H.  Bvk.  Ger.  Pat.  217,385,  Feb.  4, 
1908. 

.Amino- aldehydes  may  be  prepared  by  the  reduction  of 
aminoearboxylic  esters,  preferably  in  the  form  of  their 
salts,  by  means  of  nascent  hydrogen.  Aminoearboxylic 
acids  substituted  in  the  amino  group,  or  containing  more 
acid  groups,  can  be  similarly  reduced.  The  preparation 
of  aminoacetaldehyde  and  of  hydroxyphenylamnopro- 
pionaldehyde  is  descril  ed  in  detail. — T.  F.  B. 

Anthracene  compound*  :    Manufacture  of  new .     P.  A. 

Xewton,  IjOndon.  From  Farbcnfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld.  Germany.  Eng.  Pat.  11.930. 
May   20.    1909. 

SEE  Fr.  Pat.  403,205  of  1909  ;  this  J.,  1909,  1309.— T.  F.  B. 

!    Trinitrotoluene    (f.2-1-6);    Process  for   tlw    purification    of 

.     V.    Vender.     Fr.    Pat.    405.812,    Aus;.    7.    1909. 

Under  Int.  Conv.,  Aug.  8,   1908. 

See  Eng.  Pat.  1S.281  of  1909  :  this  J„  1910.  265.— T.  F.  B. 


IV.— COLOURING  MATTERS  AND  DYES. 

Patents. 

Penlabromindigo ;     Manufacture    of  ■ .       O.     Imray. 

London.  From  Farbwerke  vorm.  Meister,  Lucius,  und 
Bruning,  Hochsi  on  Maine.  Germany.  Ent:.  Pat.  3019. 
Feb.  8.  1909.  Addition  to  Ens.  Pat.  13.789.  .Tune  29, 
1908  (see  Fr.  Pat.  392,638  of  1908:   this  J.,  1909.  17). 

PENTABROJirsDiGO  may  be  obtained  by  bromination  in 
enci  of  sulphuric  acid,  as  described  in  the  principal 
patent  (he.  cil.).  but  without  using  excess  of  bromine. 
The  concentrated  sulphuric  acid  may  be  replaced  by 
cblon  sulphonic  acid  or  fumina  sulphuric  acid,  with  or 
without    excess    of    bromine.     Example:     42    parts    of 


v  i    \X1X..  No.  «.] 


<X  V.— FIBRES;  TEXTILES    CELLULOSE;   PAPER 


dibr idigo.  obtained  bj   bi natiiui  indigo,  are  gradu- 

■lb  a. Id.. I  in  ;i  cooled  mixture  ol  120  pari  ol  98  per  cent. 
•Hlpburii  .i.i.l  -in. I  Is  I.,  .ii  parti  ..t  bromine;  the  mass 
ud  then  heat*  .1  1. 1  50  p>"  C 
fur  In  lu'  hours  The  produ.  i  in  poured  int..  a  bisulphite 
lehition         I  mi. I    .Inc. I.     'I'ii.     produ.  i    ie 

Idontical  with  tluil   produced   bv  the  principal  patent. 

T.  I'.  B. 

■i.    i/a   homologate    mid   subntitutioii     pi 
preparing  compound*   ■<•/.'  lei   from 

.     I..  Kail.,     c.vi.  Pat.  LM7.I77.   Dee,  29,   L908 

Compounds  ..I   dehydroindigo   with   bisulphites,   such   as 
pi»HgNoOs,   jN.iiisip,.  are  obtained   (1)  bj    treating  de- 
or  its  homologues  or  derivatives  with  aqueous 
solutions  ..f  bisulphites,  or  (2)  by  treating  with  aqt  i 

alcoholic  solutions  of  sulphites  or  bisulphites  the 
salt,  obtained  from  dehydroindigo  and  anhydrous  acids. 
I  oi  value  in  dyeing  -i M, I  printing    Bee  also 

i  .    11109,    1192).     T.  F.  B. 

mpounds  of  dyenti  <iing  sulphur,     Process 

ivr  preparing .     Kallc  und  Co.     Ger.  Pat,  217,556, 

JuneO.  1908.      Addition  to  Gcr.  Pat.  213,714,  March  29, 
liKis  (see  this  J.,   1909,   H 

3-ii\v-iI)-tiiii.\ui:ti.i;\i    is  condensed   with  dioxindole 
.  ral  type. 

Aik.aii.c,,!'.  '  'I;;;11    .... 

prci,  i.il.k  in  presence  "t  alkali  carbonates.     The  produota 
arc    lenco-eompouixls    ..t     brown    to    yellow     dyestuffs. 

-T.  V.  B. 

Anthi  oi    preparing    vat    dyestuffs 

of  thi .  Badische  Anilin  und  Soda    Fabrik.     Got. 

I'ai.  217,670,  March  l»i.   1909.     Addition  to  Got.   Pat. 

177,574,  Oct.  10,   1906. 

Halogen  derivatives  of  benzantbrones  are  treated  with 
alkali  hydroxides  or  alcoholates.  and  the  products  are 
then  halogcnated.  The  dyestuffs  obtained  in  this  w»j 
from  monohalogenbenzanthrones  and  chlorine,  dye  red 
shades,  ami  the  corres]  onding  bromine  dpi  i,  ativi  a,  bluish 
violet   shades.  -T.  F.  B. 

Tripliniylmcthani    dyestuffs ;     P  preparing   acid 

enromi     .     Farbenfabr.  vorm.     F.    Bayer    und    Co. 

Ger.   Pat.  217,571,  Dec.   is.   1908 

Aldehydo-hydroxybexzoic  acids,  or  aldehydo-hydroxy 
oarboxylic,  sulphonie.  or  sulpho-carboxylic  acids  of  the 
naphthalene  series,  are  condensed  with  phenol,  oi  tl 
derivatives  which  do  not  contain  a  carboxylic  group,  and 
the  leueo  compounds  thus  formed  are  oxidised  to  dye- 
stuffs,  which  give  orange  to  red  dyeings  (compare  Gee. 
Pats  216,305  and  216,924;  this  J.,  1909,  i309,  ami 
1910.  -'"7       T    F.  B. 

Sul /J, on ir  mi./.-'  of  aromatic  amit  Process 

preparing—  — .     Act.-Ges.  t.  Anilinfabr.     Ger.  Pa1 
217.935,  Oi  t.  24,   1908 

Di.\/.'  .  ..m  pi  nun  I,  ..i  aromatic  sulphonii  acids  are  treated 
with  arylsulphani  tides,  ami  the  resulting  an  Isulphaminoazo 
ounds     arc     converted     into     aromatii      aminoazo- 
■alphonic  ;i«  iii-  by  splitting  off  the  arylsulpho  group. 

T.  I'.  B. 

yestuffs ;   itanufactun  ../  /,.» .     r,    \.  Newton, 

London.     From   Farbenfabr.  vorm.   F.   Bayer  und  Co.", 
Elberfeld,  Germany.     Eng.   Pat.  47H7.  Feb.  26,    1909. 
See   U.S.    Tats.   933,446,   933,447,  933,448,    and   1133.562 
of  1909  ;  this  J.,  1909,  1082.— T.  F.  B. 

Disazo  dij' .  ('.  Heidenreich,  Vohwinkel,  Assignor  to 
Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  <  lermany. 
D.S.  Pat  944,328,  Dec.  28,  1909. 

Sulr.  Pat.  405,178  of  1908  j    this  J.,  1910,267.— T.  K.  B. 


.s«//./i..(   \tuVph  ■  ing  matter;    M  if   <i 

black  P.  A.  Newton,  London.     From  Farbenfabr. 

vorm.    I      Bayer   und   Co.,    Elberfeld,   Germany.     Eng. 
Pat,    15,626,    tnl\   ...   1909. 

Ski    is    pat     B35.009  ol   1909;    this  J.,   1909,   I  190, 

T   F.  B. 

.    .■    Process  fot   producing  new , 

of.     Farbenfabi 

mi. I  Co.     I'i.   Pal     105  760     \  ig    ...   I Under  Int. 

Conv.,  Sept.   30,    1908. 

Pat   213,601  ..I  1908;  thisJ  .  1909   1082     T.  F.  15. 

'/»/•  .     Procest  of  making  u  .     E.   Miinoh, 

to  Bad  si  hi    Iniiirt  und  Soda  Fabrik,  Lui 

lial.n  on   Rhine,  German  v.     U.S.  Pat.  949,692,  Feb.  16, 
1910. 

si  i  Gi  i    Pal    205,324ol  1907  ;  thisJ.,  1909,  134.     T.  I     B 

i        •'      foi    chromed  wool  and  proces     oj   making   iarm 
II     i  ii.  i     .  lharlottenburg,    Assignoi     to     Vet    <  les.    f. 
Anilinfabr.,  Berlin.     U.S.   Pal    949,633,  Feb.   15,  1910. 

Sbi   Eng.  Pal    13.917  of  1909;  this  J.,  1910,  267.     T.  F.  B. 


V.-FIBRES;     TEXTILES;     CELLULOSE; 
PAPER. 

Wood  pvlp  and  papei  mills,    Water-consumption  in  Su 

.     T.   Carlson.     Komi  ooh    B<  rg  vetenskap    1910 

[11:  through  Wochenbl.  Papierfab.,  1910,41,551 

The  author  has  collected  statistics  relating  to  the  amount 
..I  water  consumed,  and  the  losses  of  Sbre  in  the  efflui  til 
at  several  Swedish  mills.  In  the  grinding  of  mechanical 
pulp,  one  mill  had  400  cub.  iii.  ..I  effluent  water,  and 
another  hail  30(1  cub.  m..  pel  ton  of  dry  pulp,  the  lo 
of  fibre  in  suspension  being  56  kilos,  and  54-3  kilos,  re- 
spectively. In  ten  sulphate  (soda]  wood  pulp  mills,  the 
consumption  of  water  ranged  from  122  to  360  cub.  m.  per 
ton  of  dry  pulp,  and  one  of  the  largest  nulls  recorded  a 
loss  of  about  22  Idles,  ol  suspended  fibres  per  ton.  Of 
30  sulphite  pulp  mills,  5  showed  a  water-consumption  of 

180  -250  CUD.   in.    per   toil.   -21  showed    :: !."ill  .ill.,    in., 

and  3  others  used  larger  quantities,  up  to  450  cub.  m.  |>er 
ton.  In  the  sulphite  mills  t  he  losses  <  f  fibre  in  the  effluents 
amounted  to  2—3  per  cent,  in  the  manufacture  of  un- 
bleached  pulp,,  and  1  per  cent,  in  the  manufacture  of 
bed  pulp,.  The  con  entration  of  the  pulp  on  the 
paper  machines  ranged  from  0-33  to  I  per  cent.,  equivalent 
to  100  -  350  cub.  ni.  oi  water,  not  including  the  spraying 
water,  per  ton  of  paper.      In  tie  are  of    "  new- 

paper  the  author  found  a  lost   ol   11-3     14-8  per  cent,  of 
fibre;    with  sulphite  pulp  papers,  a  loss  ol  ::-7     6-4 
..-in  .  and   with   rag   papers,   -   per  cent.     He  concludes 

that  in  all  pulp  an.!  paper  mills,  some  t i  of  plant  for  the 

te    fibres   fn  m    I  he    water    maj     be 
profitably  installed.     J.  F.  B. 

>■„// .hit,    wood  '""i    process;    Irregularities 

il,,        -.     P.  Klason.     WochenbL  fur  Papierfab.,  1910, 
41.   ti.t     468,  541     546. 

.\.  .  oRDQtc  to  the  author's  investigations.   "      urui 
has  approximately  the  following  on:    cellul 

53:    other  carbohydrates,    13;    Lignin,  29;    proteins,    1; 

re, mi.  oil.  tai.aii.l  ash,  t  pei  conl  Lignin,  like  cellul. 
i,  probably  not  t  definite  molecular  compound,  but  ii 
chemical   reactions   it    may   be  regarded   ass   Ii 

derivative     of     conitorvl     and     hv.li  im  ...nilervl 

ii,.,  groups   being     ondensed  to  form  the  state 

which  is  the  simplest  term  oi  the  lignin  molecule    sec  this 
,1  .    puis.    1080).     Iii  the   bisulphite  process  thi 
groups  an-  the  four  hydroxypropylene  .ham,  of  the  .  oni- 
t.T\l   derivatives.     Two   ol    these   combine   with  calcium 
bisulphite  to  form  thi  iloium  lignosulphonato  of 

the  waste  lyes.     The  other  two  arc  capabli  of  combining 
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fMarch  31.  1910. 


with  calcium  bisulphite  in  excess,  but  the  compound  is 
extremely  unstable  :  one  oi  these  appears  to  contain  a 
■  :irl  any]  group,  probably  in  the  alternative  aldehydic 
form  oi  the  hydroxy  propylene  chain.  From  the  above 
data  it  may  be  calculated  that  I  kilo,  of  wood  is  capable 
of  combining,  at  a  maximum,  with  105-6  grms.  oi  sulphur 
dioxide  and  4.">  gnus,  oi  calcium  oxide.  In  practice,  less 
than  three-fourths  of  the  al  ove  amounts  are  used,  but  the 
minimum  quantity  oi  limo  necessary  to  saturate  the  ligno- 
sulphonic  acid  at  the  end  of  the  digestion  is  22-5  grms.. 
corresponding  to  the  stable  lignosulphonate  mentioned 
above.  If  the  quantity  oi  lime  available  for  this  purpose 
sinks  below  22-6  grms,  per  kilo,  oi  wood,  the  digestion  is  a 
failure  :  the  unsaturated  groups  of  the  lignin  become 
resinitied  by  the  action  of  the  free  lignosulphonic  acid. 
and  the  pulp  is  "overboiled"  and  charred.  The  chief 
cause  of  this  state  of  things  is  the  production  of  sulphuric 
acid,  which  fixes  the  lime  in  the  form  of  calcium  sulphate, 
and  removes  it  from  the  sphere  of  action.  In  some  cases 
the  whole  of  the  lime  may  be  thus  eliminated  and  free 
sulphuric  acid  may  actually  exist,  with  disastrous  results. 
The  production  of  sulphuric  acid  may  be  expressed  by 
the  equation  :  3S02=2S03+S.  This  is  a  reversible 
process,  but  the  piesence  of  the  lime,  by  removing  the 
sulphuric  acid  as  it  is  formed,  favours  the  decomposition 
in  the  direction  indicated  in  the  equation.  One  of  the 
chief  factors  in  producing  this  decomposition  is  an  exces- 
sive temperature;  anything  over  lot c  C.  is  dangerous. 
A  low  ratio  of  fiee  to  total  sulphur  dioxide  is  also  danger- 
ous :  this  ratio  should  be  about  70  per  cent.,  and  if  it  is 
lower,  great  care  must  be  exercised  with  regard  to  the 
temperature.  A  freshly  prepared  bisulphite  lye  may  be 
heated  alone  at  135°  C  for  15  hours  with  a  loss  of  not  more 
than  2  per  cent,  of  the  sulphur  dioxide,  but  a  lye  which 
has  been  kept  for  a  long  time  may  become  completely 
resolved  into  sulphuric  acid  and  sulphur  on  heating. 
There  are.  no  doubt,  intermediate  stages  in  the  reaction 
illustrated  above,  dithionic,  trithionic  and  thiosulphuric 
acids  representing  stages  in  the  decomposition.  Theoreti- 
cally, the  presence  of  a  trace  of  free  sulphur  is  capable  of 
inducing  total  decomposition  of  the  lye  catalytically 
through  these  stages  on  heating.  Practically  theie  is  an 
equilibrium  in  the  process,  and  it  has  been  fcund  that, 
at  135°  C,  250  mgrms.  of  sulphur  may  be  present  per  litre 
of  lye,  without  inducing  decomposition  through  the 
formation  of  thiosulphuric  acid.  This  margin  of  safety 
is  seldom  exceeded  if  the  gases  be  propeily  washed  befoie 
absorption,  but  it  should  be  a  rule  that  no  visible  traces 
of  free  sulphur  should  ever  be  permitted  in  the  fresh  lye  ; 
the  latter  will  not  dissolve  more  than  3  mgrms.  of  sulphur 
per  litre  at  the  ordinary  temperature.  The  author  has 
found  that  selenium  is  500  times  more  powerful  than 
sulphur  as  a  catalytic  agent  in  the  production  of 
sulphuric  acid  fiom  sulphurous  acid.  If  the  lye  be 
heated  at  135°  C.  for  15  hours  with  0-0  mgrm.  of 
selenium  per  litre,  the  whole  of  the  lime  is  precipitated 
as  calcium  sulphate,  and  free  sulphurii  acid  exists  in 
excess,  whilst  serious  destruction  of  the  lye  may  result 
from  much  smaller  quantities  of  selenium.  Certain 
grades  of  pyrites  contain  0-036  per  cent,  of  selenium, 
and  if  only  2-4  per  cent,  of  this  quantity  nets  through  into 
the  lyes,  their  efficiency  may  be  destri  yea.  The  selenium 
probably  comes  forward  from  the  roasting  furnaces  in  the 
elementary  state  in  the  form  of  dust.  Rapid  roasting  and 
high  temperatures  favour  it-  pa— age  with  the  gases. 
and  it  appeals  to  i  ondense  on  tin-  particles  of  zinc  oxide 
which  are  present  in  the  furnace  dust.  Its  perfect  elimina- 
tion by  washing  i-  i  rtremely  difficult,  and  the  absorption 
of  the  gases  is  better  conducted  in  towers  than  in  chain  I 
in  the  case  of  pyrites  containing  selenium,  since  much  of 
the  dust  passes  up  the  towers  with  the  exhausted  gases. 
The  catalytic  action  of  tellurium  has  also  been  investigated 
and  found  to  be  onlv  one-tenth  as  powerful  as  that  of 
sulphur.— J.  F.  B. 

Volumetric     determination     of     selenium.       Hason.     See 
XXIII. 

Viscometer   for   comparing   hot    pastes,     t'appenberg.     See 
XVII. 


Patents. 

Textilt  fabrics  hating  electrical  and  other  properties.     11.  P. 
n.  London.     Eng.  rat.  4677,  Feb.  25,  1909. 

Unshrinkable  wool  fabrics  claimed  to  be  nunc  durable 
than  those  chlorinated  in  the  piece  arc  manufactured  by 

mixing  chlorinated  wool  fibres  with  untreated  wool  fib 
In  an  example.  3  parts  of  chlorinated  "top"  arc  mixed 
with  2  parts  of  untreated  "  top,"  and  yarn  is  spun  from 
the  mixture.  It  is  stated  that  electricity  is  produced 
in  the  wearing  of  such  fabrics  by  friction  between  the 
chlorinated  and  untreated  fibres. — H.  P.  P. 

Panic:     Manufacture    of    batting    and   yarn    ot .     P. 

Birkenstock,    L'Arbresle.    France.     U.S.    Pat.    049.643, 
Feb.  15,  1910. 

The  raw  decorticated  ramie  is  treated  in  a  sodium  car- 
bonate solution,  washed,  boiled  in  a  caustic  soda  solution 
containing  sodium  sulphorcinate,  soured,  and  again 
washed.  After  drying,  the  material  is  cut  to  the  length 
desired  for  the  fibres,  and  passed  on  to  the  opening  machine. 
The  resulting  fibres  are  treated  in  a  caustic  soda  solution, 
soured,  washed,  and  dried  ;  after  which  they  go  through 
the  processes  of  spreading,  carding,  and  spinning. — H.  P.  P. 

Cork  ;  Process  of  treating .     W.  and  T.  Ross.  Glasgow. 

Eng.  Pat.  5646,  March  9,   1909. 

Cokk,  in  an  undivided  mass,  is  subjected  to  heat  and 
pressure  conjointly,  sufficient  only  to  solidify  it  without 
destroying  its  resilience.  The  pieces  of  cork  are  roughly 
shaped  to  the  desired  form  of  the  finished  article,  the 
volume  of  the  original  being,  however,  three  or  four 
times  greater  than  those  of  the  compressed  product. 
The  cork  is  then  forced  into  a  mould  under  a  pressure  of 
200 — 300  lb.  per  sq.  in.,  and  the  mould  is  heated  externally 

i    at  a  temperature  of  150° — 220°  F.     When  cold,  the  cork 

I  is  both  solid  and  resilient,  and  suitable  to  be  worked 
with   tools.     If  desired,  the  compression  of  the  cork  may 

i    be  effected  gradually  in  successive  moulds  of  dect  easing 

;   size.— J.  F.  B. 


Paper  pulp ;    Towers  for  bleaching  — .     J.   White  and 

F.  Gray,  Edinburgh.     Eng.  Pat.  29.553.  Dec.  17.  1909. 

In  the  ordinary  type  of  bleaching  tower,  the  pulp  is  with- 
drawn from  the  bottom  and  discharged  over  the  top  of 
the  tower  by  means  of  a  pump.  In  the  present  invention, 
the  splashing  and  waste  of  power  involved  by  that  method 
are  obviated  by  connecting  two  towers  together  at  the 
bottom,  by  means  of  a  pipe  in  which  the  pump  is  situated. 
Half  of  the  contents  of  the  first  tower  are  then  transferred 
to  the  second  by  gravity  alone,  whilst  the  remainder  is 
transferred  by  the  pump  against  a  pressure  which  never 
amounts  to  that  corresponding  to  the  total  height  of  the 
tower.  In  another  type  of  tower,  when  it  is  desired  to 
circulate  the  pulp  in  the  first  tower  before  transferring  it 
to  the  second,  the  towers  are  divided  axially  by  a  par- 
tition into  two  compartments.  A  multiple-way  cock  is 
fitted  at  the  bottom  of  each  tower,  and  a  by-pass  in  each 
pump  connection  between  two  consecutive  towers.  Ac- 
cording to  the  position  of  the  cock,  it  is  possible  either  to 
transfer  the  pulp  from  one  tower  to  another,  or  to  circulate 
it  from  one  side  of  the  vertical  partition  to  the  other  in 
the  same  tower. — J.  F.  B. 

Alkaline   pulping   liquors  ;    Process  of  treating  spent ■. 

W.  J.  Hough,  Toledo,  Ohio.     U.S.  Pat.  949,324,  Feb.  15, 
1910. 

Spent  alkaline  pulping  liquors  are  treated  with  an  acid. 
e.g.,  sulphuric  acid,  to  precipitate  the  resinous  and  ligneous 
matters  contained  in  the  solution. — J.  F.  B. 

Fibrous  and  cellular  material ;    Method  of  indurating . 

L.   H.   Baekeland,   Yonkers,  N.Y.     U.S.  Pat,  949.671, 
Feb.  15,  1910. 

See  Fr.  Pat.  386,628  of  1908  ;  this  J.,  1908,  686.— T.  F.  B. 


v,.i.  \\|\  .  No   t 


Ci     VI.     BLEACHING;    DYEING;    PRINTING,-  FINISHING. 


from     solutions  ;        [pparati 
\\    a    E    <  rombii       l  i     lv     108,782,    lug    B    II 

1908  .  this  J.,  1909  978.     T.  I  .  B. 


losie  film  .      ipplication  of  tin  I"  tlu    manufacture 

I    I     Brandenbi  i  gei       E I    Pat 
129,   Nov.    1  I.   1908 

Eng.  Pat.  24,809ol  1908  ;   thin  J.,  1909,  861;-  T.  I     B 


OtUulosic  film  :    Application  of  the —  to  thi    manufacturi 

of  articles  suitabu    for  binding,  ■    paper 

tapestry,  etc.     .1.  E.   Brandenberger.  Ft.   Pat.   106,430, 
Nov.   14,   1908. 

Eng.  Pal    24,811  ol  I90H  :  this    I..  1910.  17      T   I     B 


Storage    of    inflammable    liquids    [collodion].     Eng.    Pat. 
19,692.     Si      I 


VI.-  BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

Tannin;     Tin    fixation   of-  wpon    cotton   by   means   of 

tartar    emetic     A.    Sanin.     Z.     Farben-Ind.,     1909,    8. 
343—  346;    1910,9,2     4.17     20,49—54. 

I.  Influence  exerted  by  common  sail  upon  tartar  emetii 
and  upon  tin  tannin-antimony  salt.— It  lias  lent;  been  known 
that  the  solubility  of  tartai  emetii  in  water  is  increased 
by  an  addition  of  c<  mmon  -alt.  and  it  is  here  shown 
that  this  increased  solubility  is  not  due  ti>  the  formation 
of  an  addition  compound,  Imi  is  ,  aused  by  double  decom- 
position resulting  in  the  production  of  potassium  chloride 
and  sodium-antimony  tartrate,  which  is  easily  soluble 
in  water.  A  similar  effect  is  produced  by  the  addition 
of  other  sodium  salts  or  of  ammonium  compounds.  Hi  lute 
solutions  of  tannin  are  not  precipitated  by  dilute  solutions 
of  tartar  emetic,  but  with  more  concentrated  solutions 
a  precipitate  of  antimony  tannate  is  obtained.  The 
precipitation  is  quantitative  in  the  presence  of  common 
salt.  Based  upon  this  observation,  a  reasonl  is  mentioned 
which  has  no  effect  upon  gallic  acid  and  other  non-tannin 
impurities  of  commercial  tannins;  it  is  prepared  by 
dissolving  20  grms.  of  sodium  chloride,  20  grins,  of  tartai 
emetic,  40  grins,  of  sodium  acetate,  and  6  gnus,  of  acid 
sodium  tartrate  in  100  c.c.  of  water.  With  this  solution 
the  pr.. en,,  of  tannin  in  a  solution  Containing  only 
0-004  grm.  of  80  per  cent,  tannin  per  litre  of  water,  may  be 
detected.  In  fixing  the  tannin  mordant  upon  cotton 
materials,  the  formation  of  acid  potassium  tartrate  has 
a  prejudicial  effect  upon  the  levelness,  and  the  author 
thinks  that  an  addition  of  common  salt  (instead  of  chalk), 
to  the  fixing  bath,  would  lie  ..f  advantage  in  ensuring 
a  regular  and  complete  fixation  ol  the  mordant. 

II.  The  composition  of  th>  precipitates  obtained  with 
tannin  and  tartar  emetic. —  Previous  investigations  upon 
this  subject  are  reviewed.  The  experiments  were  repeated 
and  it  is  shown  by  analysis  oi  the  products  obtained, 
that  the  composition  of  the  tannin-antimony  compound 
varies  with  the  concentration  of  the  antimony  solution 
and  the  conditions  of  precipitation.  A  solution  of 
the  above  reagent,  containing  20 grms.  "t  tartar  emetii 
per  100  c.c.  of  water,  added  to  a  2  percent,  tannin  solution. 
gives  a  precipitate  which,  dried  at  100°  C,  has  the  com 
position,  C,4H90B,SbO.  Solutions  of  the  same  strengths. 
warmed  to  80° — 90°  C.  yield  a  precipitate  which  has  the 
composition,  (C^HgOg.SbO^.Sb.OH.  Using  a  tannin 
Solution  of  the  above  strength,  but  a  tartar  emetic  solution 
containing  but  2  grms.  of  the  salt  per  100  c.c,  the  precipi- 
tate obtained  possessed  the  composition,  (.OuH<)09k>,Sb.OH. 
The  first  mentioned  compound  is  apparently  the  most 
stable. 


Ilk    /'A.    .  of  tit*    tannin  antimony   -'ill.   /<" 

on  tin  /itir:   by  tin  usual  method  of  m 

The  author  draws  attonl to  tbi   tvidi  variation)  in  thi 

proportions  ol   tartai   emetii    to  tannin   whioh  bavi 

mmended     in     practice       \      ainpli     ol     mordanted 
cotton  v.  i   •  Ktraoted  with  tartarii  acid  and  thi  Bolutioi 
neuti.ili  i  .1  with  sodium  carbonate,  The  pi  n   i 
possessed   approximately   tie    formula,  <  ,,ll,,i  i.,i  .  >k<  ill. 
This    result     1 1    in    .hi'  i  mi  ni      with     i  hose     obtained 

bj  immersing  sampli     ol  cotl impregnated  with  known 

weight )  of  tannin,  in  tartar  emetic  bathsof  known 
and  determining  Hie  residual  tartai   emetic  bj   titration. 
The  conclusion  is  therefore  drawn  that   in  mordanting, 
on  ili,   padding  machine  foi  instance,  the  weight  of  tartai 
emetic  required  is ■  hall  thai  "i  the  tannin,  which  is  in 

,iun  rue  lit    with   the   (plant  ities  usually    taken  in    pracl 

IV.  Thi    influence   of  various  conditions    upon  th 
pleteness  of  tlu   fixation  of  tannin    upon   cotton  by  m 
of  tartai  .untie — Although  in  practici    the  most   suitable 
proportions  of  tannin  and  tartar  emetic  have  been  alu 
universally  employed,    there   has   been   a   greal    deal   of 
uncertainty  as  to  the  degree  of  fixation  of  the  tannin,  ami 

the  amount  of  tannin  which,  owing  I perfect   fixation, 

is   wasted.     Data  are  here  given   showing   the  effect    ol 

ill)    time.    I'll    Concentration    of    the    tartar    emetic   hath, 

and  (e)  addition  of  -alt  to  the  fixing  bath.  It  is  shown 
that    the    reaction    between    tannin    and    tartai    emetic    is 

not  instantaneous  and  complete,  hut  that  the-  maximum 

degree    of    fixation    1-    obtained    by    an    inimer-i,  ,11    of    about 

40  minutes  duration  m  the  tartai  emetic  Bolution.  A 
longer  period  of  immersion  apparently  increa  ei  the  pro- 
portion of  unfixed  tannin  from  6-8  to  !■">  per  cent.  The 
stronger  the  solution  of  tartar  emetic,  the  more  Complete 

i-  the  degree  of  fixation  of  the  tannin,  and  the  sln.it,> 
is  the  time  required  for  the  fixation  to  reach  the  maximum. 
As  regards  the  addition  of  common  sail  to  the  fixing  bath, 
the  opinion  already  expressed,  that  stub  an  addition 
would  tend  to  increase  the  degree  of  fixation  of  the  tannin 
is  justified  by  the  results  obtained.  It  is  also  shown 
that  the  use  of  -alt  permits  of  the  concentration  of  the 
tartar  emetic  bath  being  diminished,  and  that  the  time  of 
immersion  to  ensure  complete  fixation  i-  shortened.  The 
addition  of  salt  (say  50  grm-.  per  litre)  may  !«■  recom- 
mended not  only  when  mordanting  is  carried  out  in 
"  long  "  baths,  but  also  where  "  short  "  bath-  or  padding 
methods    are    employed.      I\  M. 


Textih  film-;  Affinity  of—  fa  insoluble  colouring 
matters.  L.  Vignon.  Oomptes  rend..  1910,  150, 
472—474. 

THE  author  has  previously  shown  that  precipiiai.il 
lead  eliminate  suspended  in  water,  dyes  -ilk.  wool,  and 
cotton  equally  well,  and  thai  tin'  fibres  retain  a  certain 
quantity  after  repeated  washings  (this  J.,  I!"1".  651). 
Similar  results  have  been  obtained  with  freshly  prepared 
moist     Prussian     blue,     using    it    (calculated     dry)    in 

the  proportions  of  I  per  4000,  2 per  100, and  5  per  II 

tin   wi  ighl  of  ike  fibres,  both  at  the  ordinary  temperature 
and  at   tin    I'       An,,   30  minutes  the  -keni-  were  washed 
with  cold   water;     12   successive   washings   were   needed 
to    remove    the    unfixed    blue    m    the    case    of    the    la i 
proportions,     [freshly  precipitated  coppei    sulphide 
similar  results.     Fine    lampblack    easflj    gave  deep 
-hades.     Artificial   colouring   matters,    soluble   in   alcohol 
and  insoluble,  in  water,  obtained  in    a  very  finely  divided 
-late  by  pouring  20  cc.  of  alcohol  containing  0-05 
of  colour  (Lyons  Blue,  [nduline,  Scarlet.  Bhodan 
into  500  c.c"  of  water,  dyed  skeins  of  the  differenl   fibres 
nearlv  equally.     It  should  be  noted  that  A  on 

heating,  the 'colour  i-  coagulated  and  the  dyeing  pou.r 
reduced.  Microscopical  examination  of  the  dyed  fibres 
showed   that    the   mineral    |  Uld    lampblack    wen- 

fixed  superficially  in  minute  granules,  whilsl  those  dyed 
with  the  finely  divided  organic  colour-   were  rnifon 
dyed    and    no    isolated     particles    could    be    noticed    even 
with  very  high  powers;      Fibres  were  dyed  with  insoluble 
8-napibolazobenzene  formed  in   the    bath,    both  at   the 
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moment  oi  its  formation  and  alter  4  days  .  under  the 
microscope  the  firs!  -<t  appeared  evenlj  dyed,  but  the 
latter  showed  -mall  granules.  The  fixation  of  insoluble 
colours  is  only  a  phase  of  the  fixation  of  all  extremely 
finely  divided  substances,  insoluble  in  the  liquid  forming 
the  bath,  the  essentia]  factors  being  ')"■  state  of  division 
and  the  condition  oi  the  surface  of  the  fibre.  It  is  a 
molecular  attraction  in  a  physical  sense.  —  A.  Sbld. 


Fiscotm  oaring     hot      pastes,     Cappenberg. 

Se,    XVII 


Patents. 

Tub.  T.  Halliwcll. 

Ecoles.     Eng.   Pat.   19.249.  Aug.  21,   1909. 

The  tube  is  made  ol   perforated  sheet   metal  and  of  an 
diameter  suitable  for  spinning  "  twist  '  or  "  wefl 

as  may  l>e  required.  In  either  case,  the  tube  stands 
clear  oi  the  spindle  at  all  point-  except  at  the  two  ends. 
If  the  tube  is  for  "  twist  "  yarns,  it  tits  the  usual  spindle 
cone  at  it-  lower  end  and  al  its  upper  end  is  provided 
with  a  short  bush  which  tits  the  spindle.  It  the  tube  i- 
foi  weft  yarns,  both  it-  upper  and  lower  ends  are  provided 
with  bushes  which  tit  the  spindle.  In  each  case  the  lower 
end  of  the  tube  ha-  an  outside  ferrule.  When  transferred 
from  thi  ring  spindle  to  tin-  hollow  perforated  cop  dyeing 
spindle,  the  tube  tit-  the  spindle  at  the  top  and  bottom 
and  leave-  a  cavity  between  spindle  and  tube  equal  in 
length  to  the  length  of  the  eop.  During  the  dyeing 
operation,  the  liquor  passes  up  the  spindle,  through  its 
perforations  into  the  cavity,  and  thence  through  the 
perforations  in  the  tube  into  all  parts  of  the  cop.  —  P.  F.  C. 


Tendtring  of  cotton,  linen  or  mixed  goods  dyed  with  mlphidi 
colours,  Preventing  —  .  < ;.  F.  Holden,  Middleton. 
and  P.  Maguire,  Manchester.  Eng.  Pat.  :!087.  Feb.  9, 
L909. 

The  dyed  goods  are  first  impregnated  with  tannic  a<  d 
or  other  tannin  material  and  ate  afterwards  treated  with 
a  suitable  salt  oi  :m  al  kali  ne-i  art  h    metal. — P.    F.  C. 


"74  on  wool;    Process  for  chroming .     G.  Vlrieh. 

Ger.    Pat.   217.230.  June   14.    1908. 

A  mixture  of  lactic  and  formic  acids  may  be  used  in 
the  chroming  of  dyed  wool.  The  good-  may  be  dyed 
with  an  acid  mordant  dyestuff  in  presenee  of  0-5  to  3  per 
cent,  of  formic  acid  ;  when  the  bath  i-  cool,  the  requisite 
quantities  of  bichromate  and  lactic  aiid  arc  added,  prefi  i- 
ably  with  a  further  quantity  of  formic  acid,  and  the  dyestuff 
i-  fixed  by  boiling.  The  goods  may  also  be  dyed  in  presence 
of  an  ammonium -ah  ;  formic  acid  is  then  add.d.  to  com- 
pletely exhaust  the  dyebath,  and  the  dyestuff  is  fixed  as 
bed  above.-  -  T.  F.  B 


/  n    •hili  :,t    of . 

d.    C'rossley   and    Sons,     Ltd.,    Halifax,    and    A.    Herz. 
Hipperholme,  STorks.     Eng.    Pat.    7"»_.  I .  Mar.  29,  1909. 

Instead  of  steaming  the  printed  yarns  on  drums,  whereby 
the  bank,  become  uneven  in  length,  and  thus  cause 
inconvenience  in  the  weaving,  the  Banks  are  laid  around 
adjustable  pins  or  pegs  in  a  frame  and  sti  imed  n  that 
position.     H.  P.  P. 


I  /,,•  on  ■  otton  or  olio ;  fabrics.     3.  V.  s.  ott,  Mam  heater 
Eng.  Pat.  22,343,  Oct.   I.   1909 

To  prevent  fabrics  shrinking,  stretching  oi  on  eping  during 
printing,  they  are  run  on  a  base  of  paper  or  other  non- 
stretchable  material  having  a  surface  broken  up  so  as  to 
cause  the  fabric  to  adhere  to  it.     Tin-  surface  i-  produced 


cii  her  by  mean-  of  i  specially  manufactured  paper  or  by 

coating  ordinary  paper  lirst  with  a  non-adhesive,  im- 
permeable varnish  and  afterwards  printing  on  an  adhesive 
gum  or  varnish  in  a  broken  pattern.  —  H.  P.  P. 


Goffering   effects   stable   towards    ironing   and   moisturt    on 
yarns,    fabric*,     etc.    by    means    of    proteins;    /'•.-, 

for    producing    .     E.    A.    F.    During.     Ger.     Pat. 

217,679,  March  22,  1908.     Addition  to  Ger.  Pat.  206,901, 
May  4.   1907  (see  Fr.  Pat.  387,507  ;    this  J.,   1908,  86<i| 

The  fibres  or  fabrics  are  impregnated  with  the  protein 
at  i  temperature  at  which  no  coagulation  takes  place  ;  they 
are  then  dried,  calendered  hot,  and  the  protein  co&gp 
lated  cither  by  -teaming  or  by  chemical  treatment.  BJ 
drying  the  fabrics  before  calendering,  the  clogging  of  the 
calender   mils  is  avoided. — T.  F.  B. 


Fabrics;    Treatment  of  .     A.  Huillard.   Paris.     Eng. 

Pat.  8331,  April  0.  1909. 

Ski-;  Fr.  Pat.  401,090  of  1909  ;    this  J..  1909.  1122.— T.  F.  B. 


VIL— ACIDS  ;     ALKALIS  ;     SALTS ;     NON 
METALLIC    ELEMENTS. 

Sulphuric  acid;    Concentration  of  in  Qaillard  lowers. 

Recke.  Chem.-Zeit.,  1910.  34,  173—175,  182—184. 

It  is  stated  that  the  Gaillard  process  for  the  concentration 
of  sulphuric  acid  (see  Fr.  Pat.  307,370  ;  this  J.,  1900, 
1140),  has  been  widely  adopted  during  the  past  few  years, 
100  installations  being  now  in  operation.  In  this  process 
the  acid  is  concentrated  by  direct  contact,  in  the  form  of 
spray,  with  hot  gases  from  a  generator  fed  with 
coke,  the  acid  and  gases  flowing  in  opposite  directions. 
Tin-  plant  consists  essentially  of  a  gas-generator, 
a  concentrating  tower  constructed  of  volvic  lava, 
a  lead  recuperating  tower,  coke-boxes  and  a 
centrifugal  fan.  The  gas  from  the  generator,  which  is 
fed  with  dry  coke  free  from  particles  of  incompletely 
carbonised  coal,  is  ignited  and  the  hot  products  of  com- 
bustion pass  upwards  through  the  concentrating  tower, 
then  to  the  bottom  of  the  recuperating  tower,  up  through 
the  latter,  thence  to  the  coke-boxes,  and  are  finally 
delivered  by  the  fan  to  the  chimney.  The  acid  to  be 
concentrated  is  fed  in  at  the  top  of  the  towers,  being 
atomised  by  forcing  it  through  jets  by  means  of  compressed 
air.  The  coke-boxes  serve  to  remove  the  last  traces  of 
acid  mist  from  the  gases.  The  a'  id  condensed  in  the  coke- 
boxes  may  be  supplied  to  the  towers,  but  it  is  better  to 
utilise  it  for  other  purposes,  or  return  it  to  the  Glovei 
tower  of  the  sulphuric  acid  plant.  The  process  is  stated 
to  be  specially  applicable  to  the  concentration  of  vc  iv 
impure  chamber  acid,  and  with  suitable  modifications,  to 
the  regeneration  of  the  waste  acid  from  petroleum  refining. 
The  total  cost  of  an  installation  is  as  follows  : — Generator, 
£44;  concentrating  lower.  £1018;  recuperating  tower. 
£80;  coke-box.  £105;  fan.  £48;  compressor  for  raising 
acid.  etc..  £113;  connecting  pipes,  earthenware  and  lead, 
£32;  total.  £1500.  In  working  the  process,  tin  cosl 
of  labour  is  about  5'3d.  for  1  ton  of  97 — 98  per  cent.  acid. 
4-7.1  fen  I  ton  of  95 — 96  per  cent.  acid.  2-9d.  for  1  ton  of 
93—94  per  cent.  acid,  and  I -2d.  for  1  ton  of  00  per  cent. 
acid,  the  corresponding  figures  for  power  consumption 
(for  moving  tic-  gases  ami  arid)  being  0-5 — 0-6,  0-4 — 0-5. 
0-3 — 0-4. and  0-1 — 0'2 horse  power.  Starting  with  chamber 
acid  of  54°  P..  an  installation  is  capable  of  furnishing, 
according  to  Gaillard.  40011-0000  kilos,  of  97—98  per 
cent,  acid,  B000  10,000  kilos,  of  92—93  per  cent,  acid, 
or  30,000  kilos,  of  acid  of  Oil  B.  in  24  hours,  with  a  coke 
consumption  of  20 — 25,  8 — 12,  and  3 — 0  per  cent. 
respectively  of  the  weight  of  concentrated  acid.  The 
results  shown  in  the  following  table  have  been  obtained 
in    practice  :  — 
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Sulphurous  acid ;    Pn  serration  oj  by  tneans  oj 

E.    J.    Brown.     Pharm.  J.,   1010,  84,    244. 
Sulphurous  acid  containing  3-8  per  cent  of  sulphur  di- 
oxide (o  which  5  per  cent,  of  glycerin  was  added,  was  kepi 

in  a  stop]  I'l'.il  bottle,  three-qnarters  filled,  and  ocoas ■  <  1 1  \ 

o)K'ni',l  :  al  the  end  ol  a  year  it  was  found  i"  contain  3-1 
per  cent.,  the  same  acid  kept  under  the  same  conditions, 
out  without  the  addition,  contained  only  l*S  per  cent. 
In  tin-  analysis  of  sulphurous  acid  and  Bulphites,  by  the 
addition  of  a  little  glycerin  to  the  liquid,  direct  titration 
with  iodine  can  be  substituted,  with  equally  accurate 
results,  for  the  usual  method  of  adding  the  liquid  to  excess 
of  standard  iodine  and  titrating  back  with  thiosulphate. 

.v  Sbld. 

■  fil;   Pvsch's  test  for  th  /m-iti/of .     .J.H.Hill. 

Pharm.    J.,     1910,    84,    246    -247. 

Ti'i   following  simplified  and  rapid  mode  of  procodun 
recommended  :— 0-5  grin,  of  the  sampli   and  ol  pure  citric 
Bcid  are  placed  in  separate  test-tubes  (fi  in.  |in.)  and 

$  c.c.  of  sulphuric  and  added  to  each.     The  tube 

raeously    in    an    ordinary     Bunsen    flame; 
A(  the  i'ii, I  mis  they  are  wit  lidrawu  and  examined. 

Thr  results  obtained   with   acids  cl   rlifferenl 

purity  i»re  as  follows  : — 

Pun-  aeld     Lemon-yellow  solution. 

5-n  per  cent,  ,'t   tartaric   a<  [<]  Black.  Bulphur  dioxide  abun- 

dant. 

i-n  do.  do.  Deep    brown-black,    sulphui 

dioxide  evident. 

0*5  do.  ,1".  =   Deep  red-brown. 

0-2S  ■!  ,1-.  =    Id  d-brown. 

O-l  do.  do.  Reddish-brown 

o-iii  do.  do.  =   Brownish-yell 

With  careful   manipuhti   '    and  sixty  seconds  !>• 
0*000 1  ted  : 

I'vrn  0-00001   per  cent,  gave  a  distinctly  deeper  tint,  in 
'  light,  than  the  control  tube.     The  test  is  also  applic- 
able te  citrates,  1  per  cent,  of  tartrate  being  easily  detected. 
The  abi  vi   method  is  also  applicable  for  the  detection  of 
ir  in  citric  acid  :    the  n  n      btained  are: — 

l  per  ei'iit.  ,>t  suiiar     Cherry-red,   sulphur    dioxide 

distinct, 
o-l  do Sherry  colour,  sulphur  di, 

evident 
0-01  do Ycllouish-r,<l. sulphur  dioxide 

perceptible. 

0-iHll  do.  Reddish-yellow. 

0-0001  do.       ....• =   Reddish-yellow. 

It  was  also  fi  uml  that  0*5  per  cent,  of  sugar  could  be 
detected,  in  tartaric  acid,  l>v  the  coloration  after  an  hour's 


contact  with  cold  sulphuric  acid  ;  by  heating  for  10  seconds 
in    the    flame    the    control    tube    remained    practically 

unaffected,  with    I    per  cent,  of  sugar  a  red    solution   was 
obtained,  and  with  ti'">  a  red-brown  tine-  —A.  Sm n. 

lodint  in  tall  minerals ;  Occurrence  of  —    -.     V.   Erdmann. 
Z.  angew.   then...    1910,  23.  342     347. 

Tin:  proportion  of  iodine  present  in  the  -alt  mineral 
Germany  is  found  to  be  very  mnoh  less  than  that  in  sail 
obtained  by  the  evaporation  of  sea-water,  and  kainite 
from  Kalusz,  a  mineral  believed  to  have  Keen  deposited 
directlj  1 1 . .hi  sea  water,  is  found  to  contain  0-9  mgrm.  of 
iodine  per  kilo.,  which  is  more  than  twenty  times  as  much 
as  in  sylvine,  the  German  salt  mineral  richest  in  iodine. 
A-  an  explanation,  it  is  suggested  that  during  the  formation 
of  tin-  German  deposits,  iodine  compounds  were  largely 
decomposed,  and  the  iodine  lost.  For  the  detection  and 
estimation  of  iodine  in  these  minerals.  I  in  kilos,  of 
matenal  «.,-  fractionally  orystallisod,  and  the  iodine,  thus 
concentrated  in  the  final  mothenliquor,  was  pro  ipitated 
i  before  the  other  halogens)  by  adding  a  little  silver  nitrate  ; 
the  silver  iodide  was  decomposed  *by  treating  with  sodium 
sulphide  solution,  the  silver  sulphide  filtered  off,  and  the 
excess  of  -odium  sulphide  oxidised  in  the  filtrate  by 
hydrogen  peroxide;  excess  ol  this  reagent  was  then  des- 
troyed by  boiling,  any  iodate  present  was  reduced,  and 
the  iodine  finally  estimated  colorimetrically  by  adding 
sodium  nitrite  and  carbon  in-nlplr.de.  or,  in  the  case  of  a 
sufficient  quantity  being  present,  bj   weighii  dons 

iodide.    1    Ion  mgrm,  of  iodine  per  kilo,  can  be  detected  by 
this  method,  using  10  kilos  Oarnallite  is  found 

to  bo  free  from  iodine,  and  its  al  tributed  to  the 

fact    that   iodo-earnallite  doe-   not    form    mixed   crystals 
with  carnallitc      I'.  Si  iDN. 

Mongancies ;     Formation   ol «/   high   tem\ 

O.   Sackur.     Bar.,    1910,  43,  381 
WiiKN  manganese  oxide-  are  fused  with  all 
or  hydroxides  and  atmospheric  oxygen    allowed 
up,,n'  them,  there  i-  formed,  when  the  alkali -compound 
is  in  excess,  the  alk.'di-s  It  of  a  man.'  ound,  in 

which  the  valency  of  thi   mar  i  1  and  6. 

Thei  !  iM,0.      Further 

ixidation  tin  n  oi  i  ni 
having   the   formula.    Mn5Ou,5K?0.   in    >  the 

potassium  salt,  and  Mi    ■    .23    ,Oinl -     fthesodium 

salt     These  salts  an  I  by  water,  with  form 

of  manganate  or  permanganate  and  manganese  dioi 


us 
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.  M..r,-i.    31.    1910. 


Alkali  mangani-manganates.     V.  Auger.     Comptes   mid.. 

1910,  150.   170-    172 
The  aut!n>r  has  previously  established  the  existence  ol 
mangani-manganates,       bavins      the  formula, 

Mil."  „2M  ",\l  "II  ..  and  prepared  the  barium  sail 
this  J.,  1904,  328).  Sodium  mangoni-manganate  is 
obtained  by  heating  10  grms.  of  potassium  permanganate 
with  100  grms.  of  sodium  hydroxide,  moistened  w ith  20 
of  water  in  a  silver  crucible  to  220  260  C,  until  the 
evolution  of  0x3  _  seed  ;    after  cooling,  the  mass  is 

ground,  washed   in  the  cold  with  a  "elium 

hydrpxide  of  40°  B.,  to  remove  excess  of  alkali,  and  then 
dried  on  a  porous  plate.  On  analysis  the  ratio  of  mangan 
to  available  oxygen  agreed  cl  eely  with  the  theoretical  value. 
but  estimations  of  the  sodium  differed  The  water  of 
crystallisation  was  estimated  in  a  product  which  contained 
an  excess  of  soda  :  the  result  corresponded  to 
Mil"  ,3  -"■>.  1  _".sH/>.  The  salt  en-talh-e--  in  micro- 
scopically small  flattened  prisms  of  a  beautiful  bluish-green 
colour  ;  on  exposure  to  air  it  becomes  brownish,  and  it  i  = 
instantly  hydroylsed  by  water,  hydrated  manganese 
dioxide  being  formed  :  it  dissolves  in  sodium  hydroxide 
(30  per  cent,  solution)  with  a  greenish-blue  colour.  The 
melt  obtained  on  fusing  a  manganese  oxide  with  a  nitrate 
or  chlorate  and  an  excess  of  soda  never  contains  an  oxide 
higher  than  Mn2Os.  Lithium  mangani-manganate  is 
easily  formed,  and  it  i-  only  very  -lowly  decomposed  by 
water.  The  author  claims  priority  oyer  Sackur  (sec 
preceding  abstract)  and  agrees  with  him  that  when  per- 
manganate is  heated  in  presence  of  potash,  the  decom- 
position is  arrested  at   the  oxide.   Mn.ll,,.      A.  Seld. 

Potassium  permanganate  ;    "Electrolytic  production  of  

from  potassium  manaanalf.  solutions.  P.  Askenasy 
and  S.  Klonowski.  Z.  Elektroehem..  1910, 16,  170—176. 
Ti  1  secure  a  good  yield  and  a  pure  product  in  the  electro- 
lysis of  potassium  manganate.  it  is  necessary  as  far  as 
possible  to  avoid  cathodic  reduction,  and  to  prevent  the 
manganese  dioxide  [which  is  produced  by  the  reduction) 
from  finding  its  way  into  the  permanganate.  It  is  possible 
to  achieve  this  without  the  use  of  a  diaphragm  by  a  suitable 
choice  of  cathodic  current  density,  avoiding  the  high  values 
which  would  prevent  the  dioxide  from  adhering  to  the 
electrode,  and  the  very  low  ones  which  would  favour 
reduction.  Stirring,  and  the  use  of  platinum  instead  of 
(passive)  iron  for  the  anode  do  not  produce  any  large  im- 
provements in  the  process,  which  is  outlined  as  follows  : — 
The  product  of  the  manganate  fusion  'this  J.,  1910,  275) 
receives  its  final  heating  to  500c  C.  in  a  current  of  air 
with  continuous  grinding,  till  1  grn..  of  the  material  con- 
tains at  least  <>•"  grm.  of  manganate.  This  is  added  while 
still  warm  to  caustic  potash  solution  to  produce  an  electro- 
lyte which  will  contain  85  grms.  of  manganate  and  50  grms. 
of  potash  per  litre.  After  filtering  through  asbesto-, 
the  filtrate  is  electrolysed  and  the  residue  (manganese 
dioxide)  is  used  for  the  manufacture  of  more  manganate. 
The  cell  consists  of  an  iron  vessel  serving  as  anode,  with  an 
iron  cathode,  the  temperature  being  kept  about  60°  C.  : 
the  E.M.F.  about  2-8  volts  :  current  density  at  the  cathode. 
0-85  amps,  per  sq.  cm.,  and  at  the  anode  about  one-tenth 
as  great.  The  distance  between  the  electrodes  is  15  to 
20  mm.  Under  these  circumstances  100  grms.  of  man- 
ganate with  20  ampere-hours  1  150  per  cent,  of  theoretical) 
is  about  two-thirds  converted  into  permanganate.  Om 
kilo,  of  permanganate  requires  about  U-7  kilowatt-hour. 
After  electrolysis  the  hot  solution  is  allowed  to  cool,  and 
the  crystals  separated  in  a  centrifuge.  They  arc  washed 
with  a  little  dilute  caustic  potash  and  then  with  a  little 
water,  and  if  required  absolutely  free  from  dioxide,  thej 
are  crystallised,  after  filtration  through  asbestos.  Tin- 
mother-liquor   is  com  Its    which 

separate  (mostly  manganate  with  a  little  permanganate 
being  used  in  another  electrolysis,  while  the  alkali  (after 
causticising  if  necessary)  is  used  either  for  another  electro- 
lysis or  for  the  preparation  of  more  manganate. — W.  H.JP. 

Cupri-compoundu;  citrates,  tartrates, acetates.  S.  I'.  Pit  kering. 

(Jhcm.  So..   Pro...   1910,  26,  17—18. 
The   constitution   suggested    for   the   cupric    carbonates 

••■<■  thin  J..    11)09.  793i  has  been  confirmed   by  a  study  of 


the  citrate-,  of  which  eleven  have  been  isolated  or  reoog> 
nised.  They  are  derived  from  the  potassiocupric  ci 
1 ',  II  "7..K,('ii.  thi  copper  becoming  electronegative 
by  union  with  two  carbons,  and  also  quadrivalent.  The 
f3-sal1  contain.-  M'OHOCCu^OCOo  (in  which  case  it  is 
alkaline),  01  Cun02C(  u,vOCO„,  resulting  from  the  union 
ol  potassium  hydroxide  or  cupric  oxide  with  the 
double  citrate  .More  potash  converts  the  :(.'uIvl>  into 
iCu^OHOK,  the  substance  becoming  violet,  oxidising 
dextrose  and  combining  with  cellulose.  This  is  the  \-salt. 
The  <;-salt  is  produced  from  the  double  salt  and  an  alkaline 
carbonate,  the  elements  of  potassiocupric  carbonatf 
becoming  added  to  the  former.  The  double  salt  dissolves 
to  form  a  /9-cupri-salt  with  (HO)2CCuv  0C02 :  this 
obviates  having  to  regard  the  former  as  a  molecular 
compound.  A  similar  explanation  applies  to  the  acetates, 
Hydroxides  of  1  Ik-  alkali  metals  with  copper  tartrate 
first  form  a  neutral  j3-cupritartrate,  containing 
1  Ho  i.,r-(  u^'u-C".,.  and  also  a  iCu^O  group  between  each- 
pair  of  CHOH  groups.  Excessof  alkali  converts  these  into 
the  :( 'uITOHOK  groups  of  the  X-salt.  All  X-salts  decom- 
pose, giving  cupric  or  cuprous  oxides:  a  X-cupridextrose. 
with  a  tCu^OHOK  group  between  each  pair  of  carbons, 
would  explain  the  proportion  of  copper  reduced  by  dextrose, 


Basic    Baits  :     Constitution    of 
Chem.  Soc.  Proc.. 


.      S.    D. 

1910,  26,  19. 


Picke 


Additional  evidence  of  the  individuality  of  the  five 
basic  salts  formed  by  the  action  of  lime  on  copper  sulphate 
is  given,  and  it  is  shown  that  whilst  the  lower  members 
are  true  basic  salts,  the  higher  members  contain  electro- 
negative copper,  and  show  all  the  properties  of  cupri- 
comjxmnds  ;  they  also  contain  calcium  oxide  and  calcium 
sulphate.  The  extreme  members  of  the  series  arc  simply 
cuprates  of  calcium.  A  simple  scheme  is  suggested  which 
seems  to  give  a  full  explanation  of  the  constitution  and 
various  properties  of  the  compounds.  Iron  appears 
to  form  analogous  compounds,  namely,  ferrates,  with 
the  metal  in  the  electronegative  condition. 

Dithionates  produced  in  thi  decomposition  of  silver  mpphih 
mid   of   its   doubU    salts  :     Separation    and   purification 

of    .     H.    Baubigny.     Comptes    rend..    19111.    150, 

466—467. 

Potassium  dithionate. — This  is  obtained  more  easily  from 
silver  sulphite  (the  sodium  salt  is  more  easily  prepared 
from  the  double  sulphite  of  silver  and  sodium).  0 — 8 
grm-.  of  -ilver  sulphite  are  suspended  in  200 — 250  c.c.  of 
warm  water  in  a  flask  and  brought  gently  to  the  boiling 
point.  The  reaction  is  completed  in  an  hour  at  most. 
To  the  cold  solution  a  little phenolphthalein  is  added,  the 
silver  oxide  remaining  in  solution  is  precipitated  by  a  slight 
excess  of  potash  and  then  the  sulphuric  and  sulphurous 
acids  by  barium  hydroxide  solution  ;  the  excess  of  barium 
is  removed  by  carbonic  acid,  the  liquid  being  healed 
finally  to  destroy  bicarbonate.  The  filtrate  is  evaporated 
on  the  water  bath  to  the  crystallising  point,  the  syrupy 
liquid  decanted,  the  dried  salt  recrystallised  from  boiling 
watei  and  nashcd  with  weak  alcohol.  It  is  neutral  to 
indicators.  Another  crop  of  crystals  is  obtained  by 
adding  an  equal  volume  of  alcohol  to  the  concentrated 
mother  liquor,  and  washing  the  c  rystals  with  weak  alcohol. 
If  barium  hydroxide  is  substituted  for  potash  in  precipitat- 
ing the  silver,  and  the  excess  of  barium  removed  as  above, 
the  filtrate  on  evaporation  yields  pure  crystals  of  barium 
dithionate.  Sodium  dithionate. — Solutions  of  9  grms. 
of  silver  sulphite  and  2n  grms.  of  crystallised  sodium 
Sulphite  arc  mixed,  and  the  mixture  heated  to  100  1 
The  li<piid  1-  decanted  after  30  minutes,  barium  nitrate 
cautiously  added  to  precipitate  sulphuric  and  sulphurous 
acids,  and  the  Bligh!  excess  of  barium  removed  by  sodium 
Carbonate.  The-  filtrate-  i-  neutralised  exactly  with  nitre- 
acid  (using  methyl  orange  as  an  indicator)  and  evaporated 
on  the  water-bath  to  the  crystallising  point  ;  the  crystalline 
mass  is  separated  and  washed  with  a  mixture  of  equal 
volumes  of  water  and  alcohol.      Another  crop  is  obtained 
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ng  ill.'  alcoholic   washings  to  thi  liquoi 
-win  ih.'  united  lol 

.1  washings,  the  pun  -.» 1 1 .  Na 8S .' ',.     n  ■  ned. 

\  Sbi  i' 


II    i  lauik'i  hoi       i ' i".  - 

rend.,  1910,  150,  167     170. 

^.  i|    I     !   |       '.  |l|  'I'.il     III  kills        '<    |<|.'-'    Ill  MIL'        1  In 

on,    L'M.'  I..  .      I \ II      i"     r"   cnce    ol     water,     won 

kept  in  closed  flasks  in  the  dark  at  8       10  C,  and  frequently 

ir.l.     Iii     the     highci      conccntrationa     ammonium 

bromide  wni  added  to  ini  rea      the  a  lubilitv  < >t   the  mer 

bromide.     Aftcranintcrvalol  21      todays,  needed  to 

blish   .in   equilibrium,   il"'   precipitatea  and   solutions 

were   analyHed ;     in   all   cases   free   ammonia    waa    found, 

ii    limited    reaction.     The     precipitatea    wean 

.I.. I    ii.. in   the   mether-liquors  >.n    poroua   porcelain 

and  dried  ut    15   ('.   over  baryta;    three  distinct    phases 

lie  reaction  were  established.     The  oxistence  of  Hire 

definite  compounda  is  believed  t..  I"*  established,  \iz.  : — 

NHgjBr)«.HgBr2;NHgsBr,NH4Br;and  NHg2Br,  3NH4Br, 

the     percentage     compositi I     the     last,      noweve] 

differs  ii  little  from  call  ulated  amounts,  due  either  to  losBoi 
ammonium   bromide  on   drying,  or  t..   the   reaction   not 
having  attained  a  state  of  equilibrium.     [Set   Ray,  Chem. 
rans.,  1902,  81,  060)     A.  Sbi.d. 


in    non-aqueout  Reactions   of   -       .     A. 

Naumann.     Bit..   1910,  43.  313-   321   (see  also  thie  3  , 
1909,    II'.'.-, 

Tin  following  compounds  are  soluble  (those  marked  *  with 
difficulty  or  sparingly)  in  ethyl  acetate;  Ammonium 
thiocyanate*;  bismuth  ohloride ;  cadmium  chloride*,  iodide, 
nitrate;  calcium  bromide,  iodide,  nitrate;  chromium 
trioxide* ;  cobaltous  bromide*,  chloride*,  nitrate*; 
cuprous   bromide,  chloride*  ;    cupric  ohloride*  ;    ferrous 

chlornli-  ;  i. -n  o  1 1 :yanate  ;  lithium  bromide*,  chloride*, 

fluoride*,  iodide*,  nitrate*  ;  magnesium  ohloride  ;  nun  urii 
bromide,  chloride,  iodide,  nitrate*  .  potassium  manganate, 
mercuric  iodide;    silver  sulphate*;    stannous  chloride; 

'H.  chloride;  zinc  ohloride*.  The  following  arc 
insoluble:  Aluminium  chloride,  fluoride,  nitrate,  phos 
phate,  silicate,  sulphate;  ammonium  bromide, carbonate, 
ohloride,  iodide,  sulphate ;  barium  bromide,  chlorate, 
ohloride,  fluoride,  nitrate,  nitrite,  sulphate  ;  bismuth 
nitratr.  sulphide;  cadmium  bromide,  carbonate,  sulphate. 
sulphide  ;  calcium  carbonate,  chloride,  fluoride,  nitrite. 
phosphate,  Bilicate,  sulphate  ;  ohromium  carbonate  (basic). 
chloride,  fluoride,  phosphate,  sulphate  ;  cobaltoue  sulphate  : 
oupric  oarbonate,  cyanide,  fluoride,  nitrate,  sulphate, 
sulphide;  ferrous  sulphate,  sulphide;  ferric  chloride, 
sulphate;  lead  bromide,  chloride,  fluoride,  iodide,  nitrate, 
phosphate,  sulphate;  lithium  carbonate,  nut  a  borate. 
sulphate;  magnesium  bromide,  carbonate,  sulphate; 
manganona  carbonate  ohloride,  silicate,  sulphate;  mer- 
curous  bromide,  chloride;  mercuric  chromate,  cyanide, 
sulphate,  sulphide  ;  niokel  chloride,  nitrate,  pbospl 
sulphate;  potassium  bicarbonate,  bromate,  bromide, 
bonate,  chlorate,  chloride,  cobalticyanide,  cyanide, 
ferricyanide,  ferrocyanide,  iodate,  iodide,  nitrate,  nitrite. 
perohlorate,   perantimonate,  sulphate,  thiocyanate ;  ailvei 

ute.  bromide,  carbonate,  ohloride,  cyanide,  iodate, 
metaborate,  nitrate,  nitrite,  oxide,  phosphate,  si  Iphate. 
thioi  vanate:     sodium    bicarboi  mate,    bromide, 

oarbonate,  ohlorate,  chloride,  iodide,  metaborate,  nitrate, 
nitrite,  sulphate,  sulphite,  tetraborate  ;  stanni  us  sulphide; 

oic  sulphide;  zinc  bromide,  carbonate,  cyanide 
nitrate,  sulphate. 

mia  :  if  ethyl  ucetati  bi  saturated  with  ammonia 
and  then  hydrogen  sulphide  be  passed  through,  white 
plates  of  ammonium  hydroselphide  are  formed,  and  the 
liquid  slowly  beoomes  yellow  through  formation  of  poly- 
siilphides  ;  if  the  gases  be  passed  through  in  the  reverse 
order,  needles  instead  of  plates  are  formed.  Mercuric 
chloride  :  the  solution  at   18c  0.  contains   1   grm.  in  2-05 


of  solvent,     Hydrogen  sulphide  precipitates  the  white 

lie     sail.      M    l        'I  i    -                                       i 
,  ',ni  iund,  Hi  I  ,.2NH       \i ua  andhj phide 

hi  i     pic  ipitate    a    bleu  I     b "Inch 

,  .    with    wati  i    yii  M-    mi r  urii     mlphidi      The 

.  ,il,u    weigl ■  bloride  in  '  hi      olvenl   is 

262-1      Mi  :,  .,'   i  s   < 

1  grm.  in   •  at.     1      ''    . 

a    and    nydi  i  '  milar 

to  it,  ,i  "i  the  soluti hi le.       If 

the  solu i  contains   !   grm    in  68-08  grins,  ol    lolvent. 

It  behaves  with  hydrogen  Bulphide  like  the  othi 

inn   ami lis   precipitati     no  nnd.     Pol- 

I  i-  .    rni 1 1n  i   ammonia  nor  hydrogen 

sulphide   i luces   a   precipitate.     Both  togethei    form  a 

black     precipitate     conta tg     mercurj     and     sulphur. 

Cadmium  uxtidt  the  solution  at  18  C  contain!  I  grm.  in 
54-3  grms.  ol  solvent,  Hydrogen  Bulphide  does  uol 
precipitati  thi  oadmium completely ;  the  white  or  yellow- 
ish precipitate  has  thi    composition  eorre  | ling  to  the 

formula,  (ML.l'iMS       \m nis    precipitates    the    whole 

of  the  cadmium  as  the  compound,  (MI..,'JNH3.  Both 
togethei  precipitate  cadmium  sulphide.  Mi  rcuric  i  hloridi 
or  bismuth  chloride  produces  a  white  precipitate  of 
oadmium  chloride.  Stannous  chloridt  :  the  solution  at 
is  i  contains  1  grm.  in  22-4  grms.  of  solvent.  Hydrogen 
sulphide  precipitates  stannous  sulphide  Ammonia  after 
long  sat  man , a i  with  the  gas  produces  a  precipitati   of  the 

Compound,     Soil  ,.L'\II  ,         llm  lirir     chloride      precij,:: 

in,  i.  mi,, us  chloride,  which  is  not  reduced  to  metallic 
mercury.  Antimony  trichloridU  :  the  solution  at  18°  C. 
contains  1  grm.  in  16-97  .in,-  of  solvent.  Hydrogen 
sulphide  jims  no  precipitate.  Ammonia  produces  a 
white  precipitat,  ,,i  SbCl„3NHa.  Bismuth  trichloridt  : 
the  solution  at  Is  ( '.  contains  1  grm.  in  60-36  grms. 
of  solvent.  Hydrogen  sulphide  precipitat,-  the  bismuth 
ipletely  as  trisulphide.  Ammonia  precipitatea  the 
compound,   BiCl„2NH,.     J.  I    l' 


Alumina  formed  by  thi   oxidation  of  aluminium-amalgam 

in  air;  Xote  on .    1'.  R.  Jourdain.    Comptes rend., 

1910,  150.  391—394. 

The  very  light   fibrous  mass  of  alumina,  obtained  by  the 
spontaneous  oxidation  of  aluminium-amalgam  on  exposure 
to  air  has  ben  stated  to  be  a  hydrate  with  5  mols.  of  water. 
Analv-is  nt  six  specimens  prepared  by  the  author  gavi 
a  mean  of  oonccrdanl   results :-    water.  4ii-."i ;    mercury, 

j    3-5;    and   alumina  (by  difference),  50-0  i>or  cent.     The 
formula.  A120„  5H.O,  requires  46-9   per   cent,  of  v. 
The  substance  was  found  to  lose  moisture  in  air  dried  bj 
Sulphuric  acid    and  gained  in   weight   on  exposure   to  an 
saturated  with  moisture.      When  heated  in  air.  at   100    I 

|    a  constant    weight    was   not    obtained   after  several  days. 
\tii  i   heating  for  one  day  at   I.V  ('..  in  the  air.  the  residue 

i  contain.il  46  per  cent.' of  water;  after  eight  daj 
60°  (.'..  in  the  air.  35  per  cent.;  after  ten  days  in  vacuo 
at  110°  C,  22  per  cent.  ;  and  after  14  hours  at  200  £, 
o,  9  per  cent,  h  cannot  therefore  be  regarded 
i-  B  definite  hydrate.  It  can  be  used  for  polishing  very 
hard  metals,  sucb  as  hardened  steel. — A.  Sbld. 


Natural    zirconium    oxide.     E.     Wedekind.     Ber.,     1910, 
43.  290-  297. 

LaBOE  quantities  of  natural  zirconium  dioxide  are  found 
in  the  Minaes  Geraes  districl  of  Brazil  and  the  material 
is  cheaper  than  zircon   (ZrSi04),  which  waa  until   recently 

the  main      ,ii i     /  i pounds.     'I  hi    author 

investigated  three  qualitiei  ol  the  natural  zirconium 
tide,  namely  ill.  black,  glassy,  kidney-shaped  pieces ; 
2),  broken,  "  stony  fragments;  and  (3),  pebbles 
I  The  gassv  variety  has  an  olive  green  or  brownish 
surface  and  breaks  under  the  hammer  into  wedge- 
shaped  pieces;  between  these  a  brownish-yellow 
powderv  mass  occurs  which  can  be  mechanically 
removed  and  contains  all  the  u  D.  After  its  removal 
the   residue   contains   almost    98    per   cent,   of   zirconium 
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dioxide;    the  black  colour  is  probably  due  to  titanium. 
Tin-  specific  gravity  of  this  product  is  5-41.      Tbecompi  a- 

tions  of  the  N.ir  ous  products  are  : — 


variety 

mcci 

V    V:irirt\ 

hanically 
Bcom  iron. 

Broken 
fragments      Pebbles. 

• 
- 

94-12 

1-59 

i-22       i-mii 

i-»a 

1-2 

1-72 

0-1 

74-48 

:M2 

4-n;        4-07 

-■M       -■-"'•     114.08 

100-73     99-52 

100-99 

101-48  10(i-9fi  100.17 

Commercial    products,    ground  mixtures  of  the    above 
varieties,  showed  on  analy- 


i    

ignition. 


i     "     -  - ate.    Tc.tal. 


100-17 

100-39 


The  iron  and  titanium  are  partially  removed  by  repeated 
boiling  with  moderately  concentrated  hydrochloric  or 
sulphuric  acid.  If  the  residue  is  treated  several  times 
with  hydrofluoric  and  sulphuric  acids  and  again  ignited. 
a  product  is  obtained  which  is  pure  enough  for  manv 
purposes.  For  analysis  it  is  most  convenient  to  fuse  with 
urn  bisulphate  in  platinum  vessels.  To  completely 
remove  iron  for  preparative  and  other  purposes,  the 
acid  aqueous  extract  of  the  mineral  is  neutialised  with 
ammonia  till  just  turbid,  and  powdered  ammonium 
carbonate  added  till  no  more  of  the  original  precipitate 
is  redissolved.  A  further  equal  quantity  of  ammonium 
•carbonate  is  then  added  and  the  whole  warmed  until 
ik. n  is  precipitated  and  no  yellow  coloration  is  caused 
in  the  filtered  and  acidified  liquid  with  hydrogen  peroxide. 
After  cooling,  the  liquid  is  filtered,  acidified  with  sulphuric 
acid,  carbon  dioxide  removed  by  warming  and  stirring, 
and  the  zirconium  hydroxide  precipitated  with  excess 
of  ammonia.  It  is  washed  by  decantation  and  converted 
into  the  dioxide  or  -all-.  The  ores  contain  much  occluded 
.sting  of  carbon  dioxide,  nitrogen,  hydrogen, 
oxygen,  helium,  and  traces  of  argon;  100 grins,  of  the 
rude  broken  ore  evolved  221-96  to.  of  carbon  dioxide 
and  nitrogen;  7o-2.S  c.c.  of  hydrogen;  17-9.">  c.c.  of 
oxygen,  and  1-41  c.c.  oi  helium.  The  ores  are  very 
slightly  radio-active.      (See  also  this  J.,  1008.  449,1151.) 

— E.  F. 

Plwnboniobite ;    7%   ■<n-ih<   ,,i  .     o.    Hauser      Ber 

1910,  43.  417—119. 
Va       the      result      of      analysis     oi      this      mineral      In- 
wet    methods,    the  ribed   to   it    the   formula 

rV'Xl'.,l>T       II  "'1  (NbjO,    ,.    where     R"       Pb,     le.     I'M.    and 

R'"1  —  V.  Gd.  Yb.    The  smallnessoi  the  amount  oi  mati  rial 
available  rendered  the  definite  recognition  ol   the  earth- 
metals  difficult ;  and  careful  spectroscopii  examinatiot 
the  mineral  ha>  shown  that    the  earth-metals  are  chiefly 

lolinium,    samarium,    and    yttrium.     A-    the    mil 
is  almost  free  from  the  cerium  and  tei  bium  eat  I  hs,  v  ■ 
are   the   most   difficult    to   separate   from    gadolinium    and 
samarium,  it  ought  to  form  an  important   source  oi 
two  last  i  lentioni  d   metals.  -J.  T.  D. 


T-'.t  phosphorus  heptastdphide,      !',>-. 
L910,  43.  414  -  117 


A.    Stock.     Ber. 


To  prepare  this  substance,  the  element.  M,  nearly  the 
required  proportion-,  but  with  a  slight  excess  oi  phosphorus 
I  Khi  of  phosphorus  to  17.'!  of  sulphur), are  heated  together 
till  reaction  sets  in,  and  aftei  the  reaction  has  ended,  the 
product  is  further  heated  till  distillation  on  or-.  The  I  ooled 
fusion  is  extracted  with  and  recrystaUised  from  carbon 
bisulphide,  in  which  the  substance,  I',S;  i-  but 
soluble.     The   crystals   are    small    faintly    yellow    prisms, 


melting  at  305°— 308°— 310°  C.  with  slight  decomposition. 
The  boiling-point  is  .~>2:P  C.  at  which  temperature 
decomposition  proceeds  much  more  rapidly.  The  density 
of  the  substance  at  17°  C.  is  219.  It  is  much  a 
rapidlv  decomposed  bv  water  than  is  the  sulphide, 
l',S..       (See   this  J.,    1910.   210.)^J.    T.    D. 

Oases;    Solubility  of in   water.      Influence  of  colloids 

oi,, I  fin,  iusptnsions.  I'l.  I.  Solubility  of  carbor, 
dioxidi  iii.il  nitrous  oxide.  Alex.  Findlay  and  H.  J. 
M.    Creighton      Chem.    Soc.    Proc.    1910,    26,    44  (see 

this  J.,  1909,  7.3(1). 

UNDER  atmospheric  pressure,  silicic  acid  increases  the 
solubility  both  of  carbon  dioxide  and  of  nitrous  oxide; 
ferric  hydroxide  and  gelatin  increase  the  solubility  of 
carbon  dioxide,  but  diminish  the  solubility  of  nitrous  oxide  ; 
arsenious  sulphide  is  practically  without  influence  on  the 
solubility  oi  either  lms  ;  charcoal  and  silica  increase  the 
solubility  of  both  gases.  The  other  colloidal  sub- 
stances examined,  diminish  the  solubility  of  both 
gases.  Various  types  of  solubility-pressure  curves 
have  been  obtained  :  1.  Where  increased  solubility 
is  found,  then  at  higher  pressures  the  solubility 
curve  (a)  remains  nearly  horizontal,  or  falls  to  a  flat 
minimum  (carbon  dioxide  in  presence  of  silicic  acid, 
ferric  hydroxide,  gelatin);  ib)  rises  continuously  (carbon 
dioxide  and  nitrous  oxide  in  presence  of  charcoal  and 
silica,  and  nitrous  oxide  in  presence  of  silicic  acid). 
2.  Where  decreased  solubility  occurs,  then  at  higher 
pressures  the  solubility  curve  may  either  rise  continuously 
or  generally,  fall  to  a  minimum  and  then  rise  more  or  less 
steeply.  The  cases  under  1  (a)  are  probably  best  explained 
on  the  basis  of  chemical  interaction  ;  those  under  1  (l)  on  the 
basis  of  "  adsorption."  The  behaviour  in  the  cases  under 
2  probably  depends  on  the  action  of  two  factors,  namely, 
solubility  of  the  gases  in  a  polymerised  form  in  the  colloid 
phase  (descending  portion  of  the  curve),  and  "'adsorption  " 
(rising  portion  of  the  curve). 

Polonium  .■    JJott  on .     Mine.  Curie   and  A.  Debierne. 

Comptes    rend.,     1910,    150,    386—389. 

Several  tons  of  uranium  residues  yielded  2  mgrms.  of 
substance  containing  0-1  mgrni.  of  polonium.  Fairly  pure 
helium  was  isolated  from  the  gases  given  off  by  a  solution 
of  polonium  under  a  high  vacuum  in  a  quartz  tube,  due  fct) 
the  action  of  the  a-rays  emitted  by  this  element.  The 
life  of  radium  is  about  5300  times  that  of  polonium  (which 
is  reduced  to  one-half  in  140  days).  The  spectrum  is  being 
studied  with  a  view  to  ascertaining  if  an  inactive  clement 
is  derived  from  it.  polonium,  according  to  theory,  being  the 
last  radio-active  term  in  the  series  of  derivatives  from 
radium.  The  atomic  weight  was  estimated  to  be  about 
200.— A.  Sbld. 


—  on  equilibrium  in  </ 
Chem.    Sue.     Proc. 


Radium  emanation ;    fiifluenci  oj 
gaseous    system.     F.     L.     Usher. 
1910,  26.  20—21. 

A  quantitative  study  of  the  pressure  change.-  following 
the  introduction  of  radium  emanation  into  ammonia 
and  mixtures  of  nitrogen  and  hydrogen,  coupled  with 
analysis  of  the  resulting  mixture  oi  gases,  lead  to  the 
following  conclusions:  ill  Ammonia  is  decomposed 
rapidlv  at  the  ordinary  temperature,  and  solid  ammonia 
less  rapidly  at      190°  C.     (2)  This  decomposition  is  nearly 

rsible,  and  re-combination  of  nitrogen  and  hydrogl  n 

1  observed  to  take  place  to  a  greater  extent  than 

0-86     pel     cent.      (3)  At    the    ordinary    temperature    the 

decomposition    follow-    approximately    the   course   of   a 

fecular  homogeneous  reaction  when  correcting 
factors  for  the  decay  of  the  emanation,  and  alteration  of 
its  efficiency  with  time,  an  introduced.  (4)  The  maximum 
effi  ct  observed  was  the  decomposition  of  134,300  molecules 
of  ammonia  per  atom  of  emanation.  The  energy  required 
to  produce  this  effect  is  about  one  per  cent,  of  the  energy 
actually  expended  during  its  production.  (5)  If  the  ratio 
of  ammonia  to  emanation  molecules  does  not  exceed 
10.000  to  1,  the  statement  that  each  atom  in  disintegrating 
prodll   '  .  i],,    same  effect    is   not  strictly  true,  on  account 
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n  .1  '.-  involvi  'I  «  hen  is  rich  in  emanation. 

6     VII  rx]M'i  in.  Hi-,  wit li  I  i  I  unci" 

..l  tli.-  emanation  are  complicated   bj    the   fao(    that   gas 

,  in  mi.,  tli  mil  cun  onl)  ovorcd     bj 

miiii. 

Hydrogen ;     Ktactinti     of    nascent  in     tli'    dry    state. 

\    .  I.,  1910,  150,  464      165. 

m     hydrogen    liberated    on    heating    drj     sodium 

ts  with  several  elements  ivhii  h  .1"  not  i  ombini 

il\   with  free  hydrogen.      Phosphorus.-    When  sodium 

late   meltetl   ai    20(1     I',   is   subjected     after   displaci 

mini  ..I  .in   by  hydrogen)  to  phosphorus  vapoui     obtained 

by  heating  this  element   to   100       I-'11    C,  pho  phoretted 

hydrogen    (mixed    with    phosphorus    vapoui       dilj 

formed.      I  ,  mi  .1  «  hen  a  inixt  ure  .>t  I  pai  i 

ed    phosphorus   and   5   parts  of    nodium    formate   (i 
al-ly  an  .  »|n  nioleculai  mixture  ot  sodium  formate  and 
hydr  eated  m  a  tubulated  retort,  after  expelling 

the  an    by   hydrogen,   to    lnn     C when  a   mixti I 

■  in  phosphite  (or  anhydrous 
disodiuiu     phosphate)    is    similarly     heated.       Sulphui 
Hydrogen    sulphide    is    obtained    in    a    similar    manner, 

I  in ■  dri  gas  is  ii  adily  obtained  bj  hi  a 
1  part  .it  flowers  of  sulphur  with  1  parts  i >i  an  equimi  li  i  ular 
mixture  of  sodium  fi  rmate  ami  hydroxide  in  WO  C,  as 
above.  Sodium  sulphite  -  also  reduced,  with  formation 
of  hydrogen  sulphide.  The  sni j.hi<!.-s  (-i  mercury,  lead, 
anil  tin  similarly  treated  yield  their  respective  metals 
ami  hydrogen  sulphide.  Arsenic  ami  sodium  arsenitc 
readily  yield  araeniurctted  hydrogen.  Sodium  antimonite 
Mil. Is  a  little  stibine.  Silicon  does  no!  react,  but  its 
chloride  ami  sulphide  give  a  little  hydrogen  Bilicide. 
Nitrides  yield  ammonia;  cyanides,  hydrocyanic  acid: 
alkali  carbides,  acetylene,  e.tc.-  -A.  Sm.n. 


"Crystallised   boron."    11.     H.    Biltz.    Ber.,     1910,    43. 
297     30<>. 

Thk  quadratic  crystals,  previously  obtained  by  Hampe 
(Annaleh,  1876,  183.  90)  ami  t.>  which  he  assigned  the 
formula,  C..Al,li|S.  an-  much  more  easily  obtained  as 
follows : — ."ii>  grms.  of  boron  tn.ixi.le.  7fi  grms.  of  Bulphur, 
100  gnus,  of  aluminium  "groats"  ami  2  grms.  ol  soot 
are  mixed  ami  covered  in  the  crucible  with  a  little 
magnesium  powder.  This  latter  is  ignited  with  magnesium 
ribbon  or  with  paper  impregnated  with  potassium  nitrate, 
ami  starts  the  reaction  in  the  mass  below.  I'm  larger 
quantities  the  proportions  must  !»■  alter.. I  ;  more  particu- 
larly the  proportion  >.f  sulphur  may  then  with  advantage 
be  reduced.  The  reguline  particles  are  picked  out. 
repeatedly  boiled  with  water  to  remove  aluminium  sulpb  di 
ami  when  they  are  quite  metallic  m  appearance,  ineen- 
trateil  hydrochloric  acid  is  gradually  added,  ami  the 
whole  finally  wanned  to  assist  solution  of  metallic 
aluminium.  When  the  mass  is  disintegrated,  impurities 
are  removed  by  repeated  decantation  with  water,  ami  the 
residual  crystals  are  digested  with  warm  .hint.-  bydro- 
ohloric  ami  t..  remove  the  last  traces  of  aluminium, 
which  process  may  take  Borne  weeks.  Finally  the  crystals 
an-  further   washed    In'  decantation   with   water.     Prom 

jms.  of  boron  trioxide.  about  S  ertns.  of  crystals 
are  so  obtained,  consisting  of  86  per  cent,  of  yellow. 
quadratie  crystals,  mixed  with  black,  opaque  crystals 
of  AlBr>.  These  can  be  separated  by  fractional  flotation 
in.  a  mixture  of  methylene  iodide  and  benzene,  Btarting 
with  sp.  gr.  2-60  and  gradually  adding  more  benzene: 
the  yellow,  quadratic  crystals  are  slightly  heavier  than  tin 
others.     The    pure    product    so   obtained    has    the   sp.    gr. 

2-590  +  o i  it   1^    4    C     I:  is  dark  brown  t..  metallic 

grey  in  colour  by  reflected,  and  yellow  to  brownish  yellow 
by  transmitted  light.  The  crystals  are  quadratic,  usually 
columns  with  superposed  octahedral  planes.  They  arc 
not    attacked    by    hot    strong    hydrochlorii    or   sulphuric 

ds,  or  by  a  solution  of  chromic  anhydride  in 
sulphuric    acid.     They    arc    slowly    attacked    by    strong, 
holing  nitric  acid.     Ihey  contain  4-07  per  cent,  of  carbon, 
13-38  of  aluminium,  ami  82-1  of  boron,  corresponding  to 
the   formula,    ( ,.JA13BI<.— E.  F. 


77,.  thorium  nitraU  industry.     Timi     Bug.  Suppl.,  Marofa  3. 

run      [1    i- 

'I'm    in- 1    ili. ilium   la.  i.n  j  rted   bj    W  elsbai  h  a' 

i.  in  Austria,  ami  the  I  I  he 

i ,  it.-  a  id  li-  i  In   \\  el  ba.  h  -in. I  \m  '  Cot 

i  in  .ni   ii   iii  the  world,  with  the  exception  ol  the  American 

\\  el    DBI  li    ami    I  Ic   I  :'  i  man     \'i iiipatu.  I  he    lot  iml 

company  obtain  thai]     upplies  '■< om  in 

Carolina,  ami  the  latb  i  havi  i  rected  a  factory  to  pro' 
for  their  own  requirements. 

For  many  years  past  an  associatioi  tan  manu- 

facturers known  as  the  Thorium  I  onvention  has  dii  fated 

I to  the  ni'  andi     ■  light   industry,  to  whioh 

thorium  nitrati  i  neoi  ity.  \t  the  beginning  oi  this 
industry  one  kilo  ol  thorium  nitrate  eo  I  l'.iioo 
inai  l,s  but  for  a  numbei  ol  yeai  pa  I  and  until 
quite  recently  it  sold  at  26  marks.  Apart  from 
the  sand  which  reached  the  Austrian  Welsbach  Company, 
i  In  (mi',  ilium  had  a  monopoly  which  could  only  he  broken 
if  the  outsiders  succeeded  in  obtaining  thi  land  in  lai 
quantities  and  at  competitive  price  The  German  Auer 
Company  succeeded  in  acquiring  a  large  quantity  of 
Brazilian    sand,   and   they   imw    manufacture   theii    own 

requirements  at  their  factory  at  \\ Other  firms 

followed  Buit,  the  -ami  n polj  was  broki  □  foi  prat 

purposes,  and  there  are  in  work  at  the  present  time  in 
Europe  Borne  half-a-dozen  thorium  factories,  in  addition  to 
the  Austrian  Welsbach  factory  and  to  those  of  the  Thorium 
( invention. 

In  December  last,  the  Austrian  Welsbach  Company, 
finding  that  tin  Thorium  Convention  had  set  aside  an 
understanding  that  the  Convention  should  not  interfere 
with  the  Auer  Companies,  reduced  tin  price  of  thorium  t-. 
22  marks,  and  later  on.  to   Hi  marks. 

The  cost  of  producing  1  kg.  of  thorium  nitrate  by  the 
Convention  process — which  differs  materially  from  the 
Austrian  process — amounts  to  about  18  marks.  From 
the  market  price  of  in  marks  there  is  deducted  3  per  cent, 
discount  and  various  expenses,  and  the  Austrian  Welsbach 
Company  disposed  in  a  l.  «  days  of  about  66,000  kg.  of 
nitrate,  being  about  one-quarter  of  the  world's  yearly 
consumption. 

Following  the  Convention's  practice,  tin-  majority  ut  such 
contracts  are  made  with  what  is  known  as  the  "decline 
clause,"  entitling  the  buyer  to  any  lower  market  price 
which  may  be  current  during  the  continuance  of  his 
contract  :    the  Convention  accordingly  had  to  carry  out 

its  existing  contracts  with  tics  decline  elans,-  at  the  same 
prices  and  on  the  same  conditions  as  those  offered  by  the 
Austrian  Welsbach  Company.  The  ('onvention  naturally 
has  to  look  to  the  mt  crests  of  its  own  customers  the  mantle 
manufacturers  and  must  supply  them  at  prices  which 
have  never  ruled  before,  the  penalty  being  the  loss  of  those 

I    customers    to    the    AiLstrain     Welshach     Company.      The 
only  course  open  to  the  Convention  is  to  oome  to  an  under- 

!  standing  with  the  Austrian  Welsbach  Company  and 
with  the  outsiders.  Seeing  that  the  Austrian  Welsbach 
Company  only  held  the  low  market  price  tirm  for  a 
week,  ami  have  since  advanced  their  figure,  and  that  the 
Convention  has  now  fixed  the  price  at  19  marks,  it  would 
appear  that  there  is  sonic  possibility  of  an  understanding. 
In  that  event  the  price  of  thorium  nitrate  will  again  l 
the  normal  figure,  as  the  mantle  manufacturers  will  willingly 
pav  a  reasonable  price  so  that  they  may  not  be  constantly 

..ii   with  either  increases  or  reductions,  which  tips. 
calculations    of    manufacturing    costs    and    selling    ] 
At  the  some  time  the  influence  of  the  Welsbach  and  Auer 
Companies,    and    the    inclusion    of   the   outsiders,    if    BUch 
proves  possible,  should  safeguard  the  consumer  against  any 
undue  increase  in  price. 

Electrolysis  with  magnesium  cathodes.     Schmidt     Set    XI. 

Volumetric  determination  ofsele  nium.     Klasou.    .sVcXXlll 

Analysis  oj  calcium  carbide  with  tin  "  decomposition  fash." 

Herl  and  dun  XXIII. 
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PAT1  NTS 

Tin  oxide  ;   Process  for  tht  produclioi  of  C.  A. 

Jensen,    London.     Prom    6.    Spitz.    Brunn,    Austria. 
Eng    Pat    28,566,   Dei     31,  1908. 

Tis  I'I.ate  waste  or  other  material  containing  tin  is 
heated,  uinlei   high  pressure,  with  ci  or  other 

alkaline  solution,  with  thi  '  an  oxidising  agent, 

and.  from  the  boIuI  ■    um  stannate  thus  Conned, 

anv  lead  and  line  are  precipitated,  by  means,  for  instance 
of  metallic  tin  and  sodium  solphidi  respectively.  The 
sodium  stannate  solution,  obtained  in  this  or  in  any  other 
manner,  is  then  treated   with  oid,   boric  acid, 

or  other  acids  or  acid  salts.      l  taining  - — 3 

per  cent,  of  alkali  is  thereby  preoipitated  ;  this  is  washed 
with  water  and  calcined,  after  which  il  is  ground,  if  neces- 
sary, and  washed  with  a  dilute  at  d  ■:  .  20  kilos,  of  nitric 
acid  of  363  B.  for  100  kilos,  of  oxide)  or  with  a  solution 
of  an  ammonium  salt,  and  is  then  dried.  The  product 
is  white  and  contains  99-6  99-9  pel  cent,  of  stannic 
oxide. — F.  SODK. 

Sulphate    of   ammonia:     Satvralois    far    making .      G. 

and    N.   Wilton,    London.     Eng.    Pat.    3036,    Feb.    8, 

1909. 
The  object  of  the  invention  is  to  provide  a  large  bubbling 
area  in  a  comparatively  small  saturator  and  to  arrange 
for  the  ready  removal  of  tar,  so  that  ammonium  sulphate 
may  lie  made  directly  from  gas  charged  with  ammonia. 
The  saturator  consists  of  a  cylindrical  upper  chamber. 
surrounded  at  its  lower  edge  by  an  annular  gas  channel  : 
both  are  open  beneath  and  dip  into  the  acid  solution  con- 
tained in  a  settling  tank.  The  gas  is  caused  to  bubble 
through  the  solution  into  the  upper  chamber  by  passing 
through  apertures  or  serrations  in  the  cylindrical  wall 
separating  the  gas  channel  from  the  chamber.  Any  tar 
which  is  washed  out  of  the  gas  floats  on  the  surface 
of  the  liquid  in  the  upper  chamber  and  may 
be  drawn  off  by  a  pipe  provided  for  the  purpose. 
The  Battling  tank  may  take  the  form  of  an 
inverted  <one.  or,  if  the  apparatus  be  employed  for 
making  a  saturated  solution  to  be  is  crystallised  in  another 
vessel,  it  may  be  made  with  a  Hat  base.  The  apparatus, 
which  mav  be  constructed  of  iron  lined  with  lead,  is  con- 
veniently made  in  sections  which  are  flanged  and  jointed 
together,  suitable  inlets  and  outlets  for  gas,  solution.  &c.. 
being  provided. — F.  Sods. 

Sulphur  from  sulphuretted  hydrogen  and  sulphur  dioxidi  . 

i)i,l,,  ,,,„■  ,,t  and  utilisation  of .    \\  .  1'eld.  Honningen- 

on-thc-Rhine,  Germany.  Eng.  Pat.  3061.  Feb.  S.  1909. 
■Gases  containing  sulphuretted  hydrogen  and  sulphur 
•dioxide  respectively  are  treated,  either  simultaneously 
or  alternately,  and  at  any  desired  temperature,  with  a  com- 
pound of  a  metal,  the  sulphide  of  which  is,  on  the  one  hand, 
insoluble  and.  on  the  other  hand,  decomposed  by  sulphur 
dioxide,  either  alone  or  in  the  presence  of  sulphur  or  air 
or  other  oxidising  agent,  or  basic  or  acid  compounds. 
For  this  purpose  Lasic  or  neutral  compounds  of  zinc, 
manganese,  or  iron,  or  their  neutral  or  weak  acid  salts 
arc  suitable  ;  for  example,  the  zinc  sulphide  formed  by  the 
action  of  sulphuretted  hydrogen  on  a  suspension  of  zinc 
•oxide  in  water;  th:s  is  decomposed  by  treatment  with 
sulphur  dioxide,  with  the  liberation  of  sulphur  and 
formation  of  soluble  1 1  a  all  and  on  treating  the  solution 
with  sulphuretted  hydrogen,  more  sulphur  is  precipitated 

and   zinc    sulphide  is   re-formed.      The    | -    maj    be 

carried  out  in  the  case  of  coal  gas,  by  passing  the  gas 
through  a  vertical  gas  washer  containing  a  number  of 
superposed  chambers,  in  which  it  is  treated  with  Liquoi 
containing  zinc  thic-salts.  From  the  washei  the  liquoi 
passes  down  an  absorption  tower,  situated  below,  through 
which  sulphur  dioxide  and  air  are  blown,  and  then  to  a 
tank,  in  which  it  is  stirred  until  the  zinc  sulphide  is  decom- 
piled :  the  sulphur  is  then  -epaiat.  d  by  means  of  a  press, 
and  the  liquor  is  pumped  again  to  the  washer.  The 
production  of  sulphur  is,  therefore,  continuous.  Owing 
to  tbc  formation  and  accumulation  of  sulphuric  acid  in 


the  liquor,  it  is  sometimes  necessary  to  add  a  basic  nun- 
pound  or  the  salt  of  a  weak  acid  ;  thus  the  liquor  maj  be 
used  for  the  recovery  of  ammonia  from  gas.  and  if  much 
ammonia  be  present,  the  formation  of  sulphuric  acid  i 
beini  reased  by  boiUng  the  liquor  during  the  treatment  witn 
sulphuretted  hydrogen  or  sulphur  dioxide  or  air:  the 
ammonium  sulphate  is  separated  and  utilised.  The 
metallic  compounds  may,  if  preferred.  b<  used  in  n  solid 
or  humid  slate  and  the  final  products  separated  by 
extraction  with  a  solvent. — F.  Sodn. 

I pparatus    for   ust    in   II"    liberation   of- /rem 

bodies   containing    tlu    same.     F.    W.    Bartelt.    Bristol 
Eng.   Pat  3394,  Feb.   11.  1909. 
The  apparatus  described  in  Eng.   Pat.  3395  of  1909  (this 
J..  1910,  212)  is  claimed  for  the  preparation  of  any  gas  to 
be  obtained  by  dropping  liquid  on  another  substance. 

— F.  Sows, 

Hydrated  oxides  of  iron;    Reverberatory  furnaces  lor  cat- 

■  i  .     J.     Gill,    Pendleton.    Lanes.     Eng.     Pat. 

5619,  Mar.  9.  1909. 
The  furnace  is  constructed  with  two  or  throe  beds,  and 
the  material  to  be  calcined  is  first  heated  on  the  top  bed 
or  drying  hearth  and  is  then  removed  to  the  other  beds 
successively.  The  fire-grate  is  arranged  with  the  bars 
set  at  an  angle  of  about  30°,  and  there  is  an  open  space  of 
about  10  in.  between  the  lower  end  of  the  bars  and  the 
back  of  the  grate,  so  that  the  clinkers  may  be  pushed  into 
a  chamber  below,  where  they  drop  against  another  set  of 
bars,  preferably  water-cooled,  and  the  combustion  of  an] 
unburnt  material  is  completed  ;  as  the  fuel  slips  down 
the  inclined  bars,  fresh  coal  falls  on  the  bars  from  a  hopper 
situated  over  the  fire-hole.  A  fire-bridge,  constructed 
behind  the  grate,  extends  above  the  bars  and  forms  a 
combustion  chamber,  which  is  supplied  with  heated  air 
from  passages  built  in  the  side  walls  of  the  grate,  whereby 
immediate  and  complete  combustion  of  the  fuel-gases 
effected.  Another  air  passage  is  continued  through  the 
bridge  and  supplies  hot  air  to  the  fine  beneath  the  lower 
bed  of  the  furnace  ;  this  flue  is  intersected  by  a  sine-  ol 
perforated  baffle-walls,  and  in  it  the  hot  gases  from  thi 
grate  mix  with  the  heated  air.  At  the  further  end  of  this 
flue  a  water  trough  is  placed,  from  which  steam  rises  and 
is  carried,  along  with  the  heated  gases  and  air,  over  the 
material  in  the  lower  chamber  and  then  into  the  upper 
chamber.  The  drying  hearth,  which  may  be  open  or 
enclosed,  is  formed  by  iron  plates  covering  the  upper 
chamber.  Any  desired  temperature  may  be  maintained 
by  manipulating  dampers  closing  the  air  channels,  and  thus 
all  shades  of  oxide,  from  Turkey  red  to  deep  purple,  may  be 
produced. — F.  Sods. 

Sulphur  turners.     P.   H.   Grimm.   Glencove,  N.Y.,  U.S.A. 
Eng.  Pat.  10,774,  May  6,  1G09. 

The  furnace,  which  is  for  the  production  of  sulphur 
dioxide  for  fire-extinguishing,  fumigating,  disinfecting, 
and  other  purposes,  consists  of  a  combustion  chamber 
suspended  in  the  upper  part  of  a  metal  jacket,  through 
which  water  is  made  to  flow  :  the  burning  sulphur  is  pre- 
ferably contained  in  a  loose  tray  slightly  raised  on  legs 
above  the  floor  of  the  chamber,  and  air  is  supplied  under 
pressure.  The  gas  passes  out  from  the  furnace  and  then 
back  through  a  number  of  cooling  tubes  situated  in  the 
lower  part  of  the  jacket,  and.  by  means  of  a  valvod  by- 
pass  from  the  air-supply  pipe,  any  proportion  of  air  may 
In  mixed  with  the  issuing  gas.  A  closed  sulphur  reservoir 
penetrates  the  combustion  chamber  from  above,  so  that 
molten  sulphur  may  be  supplied  as  required  by  mainpu 
lating  a  screw  valve.  By  means  of  a  pipe  provided 
with  a  valve,  the  pressure  in  this  reservoir  is  kept  in  equi- 
librium with  that  in  the  combustion  chamber  ;  by  closing 
the  valves,  however,  the  reservoir  may  be  recharged 
without  interrupting  the  working  of  the  furnace.  The 
supply  of  air  and  sulphur  are  thus  under  perfect  control, 
and  any  desired  temperature  may  be  maintained,  gas  of 
any  concentration   being  produced  continuously. 

— F.  Sods. 
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f|txy<./'''        Apparatus    /or    making  G.     von     Aob, 

\.  work,   N.J      U.S    Pal    944,473,  Dei     28,   1908 

ICbe  apparatu  ia  designed  to  provide  ■  rapid  and  simple 
I  Deans  of  preparing  o  the  air,  and  is  intended 

lor  use  ni  hospitals,  ,\.  The  barium  oxide  or  other 
InatiTinl  is  contained  in  a  Battonod  retorl  ol  elliptioal 
liertion  which  is  heated  in  a  furnace,  preforabl)  by  gas 
jiuniii  In  t ho  upper  pari  ol  the  furnace  is  a  oylindiioaJ 
lieatcr,  through  which  the  air  pa  way  to  puril 

niium  li\  droxide  rospei  til  olj  .    the 
i  air  is  pumped  into  a  reservoir  which  is  fitted  with 
and  "in  I.  i   |,'|n ■.  the  lattoi   being  provided  with  a 
nlator.      The  air   passes  thence,   preferably  at 
lire  ol   about    IT  lb.,  through  a  tube   filled   with 
■  :  i,  in  retain  moisture  and  oil,  into  a  cylindei 

J  tam mi    lime,  and  from  tliis.  through  another  regulator,  ' 
coil  of  red-hot  pipes  in  the  furnace,  and  then  finally  into 
ill.    retort,   which  it   traverses  from  end   to  end.     When 
mfficiont    oxygen   has   been   absorbod,   proper   valves  are    j 
I  manipulated,   and   the  oxygen  is   pumped  out   again  and 
1   to  a  gasometer  or  storage  tank.     The  retorl    may 
be  made  nt  boiler  iron,  and  short  Hues  aro  inserted  from 
wall  to  wall,  to  permit  nun.'  ready  heating  ;    the  opposite 
ire    also    joined    by    tie    holts    to    pre\enl    collapsing 
or  buckling,  and  an  inlet  is  provided  for  the  insertion  of 
a  pyrometer.     Steam  may  he  injected  along  with  the  air,    , 
if  desired. — F.  S< 


Oxid<s  of  nitrogen  from  the  air  ,    1'rocess  for  producing . 

F.  I.  du  I'orit.  Assignor  to  The  E.  I.  du  Ponl  de  N< 
Powder   Co.,    Wilmington.     Del.     U.S.     Pat.    948,372, 
Feb.  8,  1910. 

The  air  to  hi  passed  through  a  container  which 

is  cooled  externally  :  here  it  is  subjected  to  the  action  of 
an  arc  extending  between  electrodes  longitudinally  with 
to  ih,  container  and  made  to  rotate,  or  otherwise 
■  -i  the  inner  surface  of  the  container*,  which 
is  a  DOn-condui  tot  of  eli  i  trioity,  bo  that  the  high  tempera- 
ture of  the  gas  is  rapidly  reduced. — F.  Sodk. 


Ammonia-  B.  Walter, Pittsburg, Pa.     (J.S.Pat. 

948,835,   Feb.  B,   1910. 

The  apparatus  consists  of  a  vertical  cylinder  traversed  by 
a  number  of  vertical  cooling  pipes  which  are  supplied  with 
water  from  a  common  head  :  a  spiral  passago  of  de- 
creasing section  is  pierced  by  the  pipes,  so  that,  as  the  gas 
Bows  between  the  pipes,  the  condensed  liquid  drams  away 
Continuously,  and  the  gas,  although  constantly  diminish 
.ulnmc.  Bows  with  uniform  velocity. — F.  Sodn. 


Catalytic  [agent},  and  process  of  making  the  same.  T.  .1. 
Wrampelmeier,  Berkeley,  Oil.  U.S.  Pat.  948,947. 
Feb.  8,  1910. 

Finely  divided  pyrites  cinder  or  other  suitable  matorial 
is  agglomerated  by  means  of  a  binding  agent  capable  of 
reacting  therewith,  such  as  sulphuric  acid,  and  the  resulting 
mass  is  then  heated. — F.    Sodn. 


Silicon  carbidt  :    Mtthod  for  the  production  of .      F.  J. 

Tone.  Assignor  to  The  Carborundum  Co..  Niagara  Falls. 
\.  "i       i    3.  Pat.  949,386,  Feb.  L5,  1910. 

A  mixii  RE  of  silica  and  carbon,  substantially  free  from 
natural  impurities  and  in  such  proportions  that  the 
silica  is  in  he  amount  required  by  the  equation, 

-  i      2CO.    is    heated    by    electrii  a]    means, 
to  form  i  silicon  carbide.     The  operation 

is   prolonged    sufficiently    to   cause   the    layer    ol    Bilicon 
carbide  ad;ac  cut  to  the  zone  of  greatest  heat  to  decomp 
giving   silicon   vapour,  and  this  is  allowed  to  react    with 
carbon  monoxide  to  form  silicon  carbide  upon  the  initially 
formed  crystals,  thereby  building  up  transparent  crystals 


"lie  I  for  t  I i  nil'  I"! 

within  i  he  chai  k    proi  idi  d  by   mi  King  an  exi 

1    rstitial  iiuitii  i      therewith      I 


ttmo  phi  ■ 

preparing  iy    burning 

carbon      0.    l»  udei      Ft     Pal     10  ■  163,  July  26,   1909 

3i  '   Ei      In    I8,203ol  1909  .  this  J.,  1910,  211.     T.  I'.  I! 


\fcnufactut  i 

Rollir     and    Hi  dworl  b    Barium    < !  ...    Ltd  I ■  i      P  il 

105,638,     lug.    2,    1909.     Under    lm.    Conv.,  Dei      is 
1908 

>i  i   Eng.  Pat.  26,140  of  1909  i  this  J.,  1910,  276.  T.  F.  B. 


Air  ;    Liquefactioi   of  ,  and  tin   separation  of  it  inU 

con  rtitui  at       v'-       I'Ah     Liquide,     Paris.     Eng;     Pat 
17,216,   July   23,    1909.     Under    lm.   Com..   July   lm. 
[908 

See  Fr.  Pat,  101,496  of  1908  j  this  J.,  1909,  1 1  -JT.  -T.  F.  B. 


Atmosphere  ;  Separation  of  rare  ya-  ■  from  the .  Soc. 

l'Air  Liquide,  Paris.     Eng.  1'nt.  2L\:»(i,  Sept.  30,  1909 
Under  Int.  Conv..  Oct.  3,   1908. 

Ski.;  Fr.  Pat.  403,777  of  1908;    tin-  J.,  1910,  88.     T.  !•'.  I!. 


VIII.     GLASS  ;    CERAMICS. 

Plumbiferoui  glazes  and  theii  behaviour  with  acid  liquid*. 
K.  Keck.  Loewe,  and  Stegmullei .  Arbb.  Kais.  Gesundh.- 
Amt.,    1910,  33,    203     249. 

The  authors^  results  arc  in  general  agreement  with  those 
of  Thorpe  (see  tins  J.,  L899,  194;  1901,  17."..  476,  897). 
Experiments  with  lead  silicates  were  made  by  shaking 
2  grins,  of  the  finely. powdered  material  with  100  CO. 
of  4  per  cent,  acetii  acid  and  1  per  cent,  nitric  acid  re- 
spectively in  closed  flasks  for  -  hours,  and  also  for  4  hour-, 
at  25  C.  It  was  found  that  from  mono-silicates  the  whole 
ol  the  lead  is  dissolved  by  the  dilute  aci.ls.     The  proporl 

of    lead    dissolved    decreases    rapidly    with   increase   of   the 
silica-content  of  the  silicate,  but  even  with  a  high  pi  rcentagc 
of  silica,  a  small  amount  of  lead  is  still  dissolved  by  the 
acids.     Tests    with    boiling    4    per   cent,    acetic    acid    ■_ 
similar  results,   except    thai    a   larger   proportion  of  lead 
was  dissolved.     The  amount  of  lead  dissolved  is  increased 
by  addition  of  boric  acid,  borax,  and  lime,  and  dimini 
by  addition  of  alumina  to  the  silicate.      Lead  glazes  are 
mixtures  of  different  compounds,  and  by  the  action  of  acids, 
the  more  easily  soluble  compounds  arc  removed,  leaving 
behind  a  practically  insoluble  residue.      The  proport  i. 
lead  dissolved  from  fritted  glazes  varied  considerably  with 
the  duration  of  the  burning.       For  example  with  a  mono- 
silicate  glaze,  a  frit  prepared  by  tiring  for  a  short  time, 
gave  up  the  whole  of  its  lead  to  b  liling  4  per  cent,  acetic 
i  id,  whereas  from  a  frit  prepared  by  firing  for  a  longer 
period,  only  quite  a  small  quantity  of  lead   was  dissol 
.lust    as  in   the  case  of  the  raw   glaze-,    t  h.         i-- 
containing  aluminium  proved  the  mosl   resistant.     With 
regard  to  the  finished  glaze  on  glazed  ware,  the  character 
ol     the     surface    is     of    importance.      Experiments     with 
l  n  are  showed  thai  t  he  preset 
arable   lead   oomponnds   cannol    be   wholly   avoided. 
but    these    soluble'  constitn  sobn    removed    by 

bnihng  acid  liquid   several    times  in  the  vessels,  and  the 
glaze  then   becomes   pra  tically  insoluble. 

The  "  softening  points  "  ,,f  the  different  lead  sdji  at<  s  and 
glazes  were  determined  by  a  method  based  on  the  fact 
that  whilst  an  electric  current  cannot  pass  through  a  mass 
of  fragments  of  the  granulated   material,  it    will   pass  so 


:i.->4 
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soon  as  the  fragments  begin  to  soften  and   run  together. 
The  results  obtained   were  as  follow: — 


M -        IMsili-  Tri-ili-  retre- 
at*, cate.  sUicau 
PbO,        PbO,  PbO,  PbO, 
SiO,.       2SiO,  SSiOi  4SIO,. 


Pure      

Containing  5  per  cent,  borax    450   ' 
..  5  per  cm-  boric  acid     460    C 
21  percent,  lime     520   I 
21      ..  alumina 
..  alumina 


570    « 

620    (' 

510    C 

590°  C 

— 

— 

— 

600'  C 

— 

TOO"  C 

A.  S. 

Lead-glazed  pottery  and  verifiable  pigments-;    Remarks  on 

the  [German]  regulations   for  tin    ..mm, nation   of  . 

W.  Punk.  '/..  anal.  Chem.,  1910.  49,  137—142. 
The  German  regulations  for  the  examination  of  lead-glazed 
utensils  ami  of  pottery  decorated  with  enamels  containing 
lead  prescribe  that  no  had  must  pass  into  solution  when  the 
article  is  boiled  for  30  minutes  with  a  solution  containing 
4  per  cent,  by  weight  of  acetic  acid.  The  author  points  out 
that,  owing  to  the  oomplete  or  partial  substitution  of  other 
id  in  modern  glazes,  it  is  important  to  confirm 
the  actual  | ■•■  soluble  lead  by  tests  other  than  the 

hydrogen  sulphide  reaction.  Copper,  bismuth,  zinc,  cobalt. 
nickel,  and  iron  are  employed  in  glazes  and  in  pigments 
used  for  decorating  pottery  and  all  but  zinc  yield  dark 
colorations  when  their  acetic  acid  solution  is  treated  with 
hydrogen  sulphide;  in  the  ease  of  zinc,  however,  the 
/me  sulphide  formed  may  render  invisible  a  coloration 
produced  by  any  lead  which  may  be  present.  The  addition 
of  hydrochloric  and  in  definite,  but  not  too  great,  quantity 
to  the  solution  before  treatment  with  hydrogen  sulphide 
is  recommended  for  the  purpose  of  preventing  these 
metals,  with  the  exception  of  copper  and  bismuth,  yielding 
a  coloration.     Should  a  coloration  still  be  obtained,  it  is 

n ssary  to  ascertain,  by  means  of  well-known  reactions. 

whether  such  coloration  is  due  to  lead  or  to  copper  or 
bismuth  before  deciding  that  the  article  under  examination 
actually  contains  lead. — W.  P.  S. 

Patent. 

Ceramic    marble.     A.     Baker.    Blandford.    Dorset.     Eng. 

Pat.  24,919,  Oct.  29,  1909. 
The  invention  relates  to  the  treatment  of  certain  clay- 
such  as  is  found  in  the  neighbourhood  of  Wareham.  Dorset, 
which  contains  a  large  proportion  of  iron  oxide  and  has 
hitherto  be.n  discarded  as  useless.  The  clay  is  allowed  to 
absorb  moisture,  until  sufficiently  plastic  to  be  worked  by 
hand,  and  any  gritty  particles  are  removed,  sjiecial  care 
taken  not  to  disintegrate  the  mass  or  disturb  its 
natural  reinii  a  Pieces  of  the  required  shape  and  size 
are  subjected  to  gradual  pn  ssureinapress,in  such  a  manner 
as  to  ensure  that  no  cracks  are  formed,  and  the  material 
is  then  eul  into  slabs.  After  moulding  or  other  suitable 
manipulation,  the  articles  arc  gradually  dried  to  the 
desired  extent,  any  cracks  being  filled,  and  are  then  fired 
at  a  temperature  of  800° — 1000°  F.,  according  to  the 
tint  required.  Ceramic  marble  is  thus  produced  which  is 
capable  of  taking  a  high  polish,  and  is  said  to  be  harder 
than  any  natural  marble. — F.  Sonx. 


IX.— BUILDING   MATERIALS. 

Firebricks  at  high  temperatures  ;   Testing  crushing  strength 

of .     M.    Gary.     Mitt.    Kgl.    Materialpriifungsamt, 

1910.  28,  23  40 
Cylinders  of  S  cm.  radius  and  5  cm.  in  height  were  bored 
out  of  the  material  to  be  tested  by  means  of  a  diamond 
drill,  and  their  crashing  strengths  were  determined, 
in  the  cold,  and  then  at  high  temperatures.  The 
relation  between  the  crushing  strength  of  such  a  cylinder 


and  thai  of  a  mass  of  ordinary  brick  shape  was  also  deter- 
mined. To  determine  the  crushing  strength  at  high 
temperatures,  a  cylinder,  bored  to  admit  the  terminals 
of  a  Le  Chatelier  pyrometer,  was  first  heated  in  an  electric 
furnace,  and  the  relation  between  the  electrical  conditions 
and  the  temperature  produced  was  observed.  The  cylinder 
was  then  disposed  between  the  vertical  poles  of  the  electric 
furnace  and  mounted  between  two  cylindrical  Mocks 
of  porcelain.  The  lower  of  these  blocks  rested  on  the 
bottom  plate  of  a  crushing  press,  the  upper  block  living 
placed  underneath  and  in  contact  with  the  plunger  of  the 
press.  Suitable  provision  was  made  for  the  proper 
insulation  of  the  porcelain  cylinders,  to  prevent 
lie.it  and  injury  to  the  press.  It  was  found  that  with  a 
single  heating  to  1200°  C,  good  firebricks  sh  wed  an 
increased  resistance  to  crushing  strain.  The  action  of 
repeated  heating  above  1000°  C,  both  gradual  and  sudden. 
remains  to  be  studied. — 0.  R. 


conversion    of    unduly    quick-setting     into 
— .     0.    Frey.     Tonind.-Zeit.,    1910,    34, 


;      The 
ilow-si  tting 

242—243. 

Ton  L'teat  a  proportion  of  calcium  sulphate  semi-hydrate 
causes  plaster  to  set  too  quickly.  This  can  l»  remedied, 
etlnr  by  recalcining  the  plaster,  or  by  adding  to  it  a 
suitable  quantity  of  flooring-plaster,  preferably  by  the 
latter   method. — 0.  R. 

/.'.rumination  of  creosote.     Davis.  See  111. 


Patents. 

Bricks,  tiles,  slabs,  <md  tin  like  ;   Manufacture  of from 

xlatc  waste.  G.  J.  de  Villartay.  Parame.  France.  Eng. 
Pat.  20.479,  Sept.  1909. 

Slate  waste,  reduced  to  a  more  or  less  fine  powdef 
or  gravel,  is  very  thoroughly  mixed,  whilst  dry,  with 
cement,  as  a  rule  in  the  proportion,  3:1,  and  then  a 
quantity  of  water,  sufficient  to  amalgamate  the  whole. 
say  100  litres  for  a  quantity  of  material  adapted  to  make 
600  bricks,  is  slowly  added,  the  mass  being  constantly 
stirred.  The  paste  is  rammed  into  suitable  moulds, 
e.g.,  by  the  repeated  fall  of  a  "monkey"  of  150 — 200 
kilos,  in  weight,  and,  after  removing  from  the  mould, 
the  mass  is  placed  in  a  drying  apparatus  for  about  10 
days  and  is  then  immersed  in  water  for  about  24  hours  : 
it  is  finally  exposed  to  the  air  for  a  month  or  six  weeks. 
The  articles  produced  are  said  to  be  very  strong  and  not 
to  deteriorate  on  exposure  to  sea  air. — F.  Sodn. 

Stones  or  paving  ;   Manufacture  of  artificial for  paving 

roads,  path.',  itc.  H.  Flentje.  Fr.  Pat.  405.657, 
Aug.  2.  1909. 

See  Eng.  Pat.  18,102  of  1900  ;   this  J.,  1910,  27.— T.  F.  B. 

Cement,    ores     and    the  like;    Process    and   apparatus   for 

treating in  the  rotary  furnace.     G.  von  Landgra£ 

Leipzig,  Germany.     Eng.  Pat.  9229,  April  19,  1909.' 

See  Addition  of  April  15,  1909,  to  Fr.  Pat.  390,316oi  ions 
this  J.,    1909,   1200.— T.  F.  B. 

'  ■  rm  at  :    Process  and  apparatus  for  making .     Pine 

Street  Patents  Co.     Fr.  Pat.  405,4fi2,  July  26,   1909. 

Si  i      U.S.    Pats.    929,144  and   929.145  of   1909;    this    .T., 
1909.  940— T.  F.  B. 


X.— METALS  ;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Boiled-iron;    Investigation  of at  different  stages  o/ 

manufacture.     H.     Meissner     and     H.     FcLser.     Stahl. 
u.  Eisen,    1910.  30,  287—200. 
The  chemical  composition   of  open-hearth  and   puddled 
iron   was    not    found    to  alter  during  the   manufacture  of 


vol.  mix..  Mo.  «.)    Cl.  X.     METALS ;  METALLURGY,  INCLUDING    ELB0TE0-METALLTJB<}1 


:  r  Martin  stool  for  bai   iron.     Tho 

wcvet .  was  reduced  bj   75  poi  ceal    bj   1 1 
roll-,  owing  tn  it    l»  ing  then  ■  ■  1}    fluid        *kftei 

tatting   up,   reheating   an. I   rolling,    23    per   cont. 
,,  ,],. ui'  ng    .■  I'd,   Imi    no  1 11 1 1 her  alteration  took 

during   the   subsequent    stages   i"   the   final 
'l'h.    finished    tubi      un   leaving   the   rolli   contained    0  ; 
nt.   of   slag.      Microscopical    examination   ol    rolled 
bowed  that   the  forritc  grain     became  smaller  as  the 
rolling   proceeded,    bein  ger   on   the  outside 

khan  in  the  middle  of  the  bar,      Tables  of   the  meohanii  J 
with  the  curves  showing  the  alteration  during  the 
ous  stages  arc  given.       V  II.  C. 


I'!„,  |  iron      N     Kod  •'■ 

p         i  fa  m    Gi       1909  M     1220     I 
Zentr.,  1910,  1,  601     803. 

mthoi  has  Bubjei  ted  the  alloj  -  ol  iron  and  pho  phi 
to  thermal  examination.     Hit  results  differ  c iderably 


liOO 


Electric    .-/•'.'   refining. 


rimes     Eng.    Suppl 
1010, 


Maroh    2, 


Tin:  ller.nilt    electric    steel    furnace    ha!     been    recently 
itod    by    the    Skinningrove    Iron    Company    for    the 
refining   "f    steel    for    tin-    manufacture    of    rails.     Three 
Heroull    furnaces    me    now    nearly    erected    in    Sheffield 
the    manufacture    of    tool-stocl.     Their    advantages 
fur  the  production  of  steel  of  a  quality  equal  to  that  of 
ble   steel,   arc   widely   recognised   on   the   Continent. 
But  the  adaptation  of  the  Heroull  furnace  to  the  refining 
iwer  classes  of  steel  offers  .i  far  wider  field  of  operations, 
option  of  the  Heroull  method  of  treatment  the  value 
,.t  on  s  l"«  in  -uliihur  and  phosphorus  mil  diminish,  and 
vast  deposits  of  cheaper  ore  will  immediately  become  avail- 
able fi.r  the  manufacture  of  the  highest  class  ol  steel,  w  hilst 
the  capacity  of  existing  open-hearth  and  Bessemer  plants 
will   be   largely    increased.     By   the   use   of   cheaper  raw 
material  and  the  increased  output   of  existing  oxidising 
furnaces   the   cost    of  electric   refining   may   be   counter- 
balanced.     The    Bessemer    process    will    probably    receive 
a  new  base  of  life  in  working  conjointly  with  the  electric 
furnace.     Many    specifications    now    involve    open-hearth 
rails,   and   even   if  the    Bessemer    process    be   used,   the 
reserves  of  suitable  ore  are  ami  will  be  continually  decreas- 
ing, whilst  the  price  is  consequently  rising.     Two  alterna- 
tives remain     to  abandon  the  Bessemer  plant  and  replace 
it    by   open-hearth   furnaces,   oi    to    work   the    Bessemer 
in  conjunction  with  the  Heroull  furnace.     In  the  case  of 
the  United  States  Steel  Corporation,  where  this  condition 
itod,  the  latter  course  was  adopted.     In  England  it  is 
probable  that  the  same  procedure  « ill  be  followed,  notablj 
i.    \\.       Coast  :    and  at    steel  works  on  the  North- 
Eastern  Coast   a  furnace  now    being  constructed   will  be 
used  to  refine  about  200     250  tons  of  steel  per  day  from  a 
Talbot    furnace,    the    capacity    of    which    will   be  much 
increased,  since  the  removal  of  the  sulphur  by  a  preliminary 
process  will  be  rendered  unnecessary  and.  together  with 
complete  deoxidation,  will  be  ensured  by  the  subsequent 
refining  proi  ess. 

Phosphorus  retained  with  '  "<■  tihet  lepara- 

Hon;    Determination    of .     K.    .1.    W'vsor.     .1.    Ind. 

Eng.  Chem.,   1910,  2.   15  -47. 

The  author  has  examined  the  method  for  the  separation 
ron  from  other  metals  based  on  the  solubility  of  ferric 
chloride  in  ether  (see  Rothe.  this  .!..  1892,  940;  Blair, 
this. I..  1908,  902),  his  experiments  being  made  with  a  view 
to  ascertain  the  behaviour  of  small  quantities  of  phos- 
phorus. Determinations  were  rained  out  with  mixtures 
of  iron  ores  of  different  phosphorus-content  and  in  some 
-  with  addition  of  known  quantities  of  a  solution  of 
diammonium-hydrogen  phosphate  in  hydrochloric  acid. 
It  was  found  that  in  all  cases  a  certain  proportion  iranging 
from  12-2  to  37-7  per  cent,  of  the  total,  under  the  experi- 
mental conditions)  of  the  phosphorus  remained  with  the 
feme  chloride  in  the  ether  solution.  Under  fixed 
conditions  the  percentage  of  phosphorus  thus  retained 
is  fairly  constant.  In  the  methods  of  the  United  States 
Steel  <  'orjioration  for  the  commercial  sampling  and  analysis 
of  iron  ores,  a  correction  of  the  weight  of  the  mixed  oxides 
of  aluminium,  iron,  and  phosphorus,  should  be  made  for 
the  amount  of  phosphorus  retained  by  the  ethereal 
solution  of  ferric  chloride. — A.  S. 
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from  those,  of  Saklatwalla  (this  J.,  1908,570).     The  alloys 
wen-    prepared    by  fusion   in  a  magnesia  crucible  in    a 
"krvptol"  furnace,  and  the  temperatures  were    measured 
l,\    means   of   Kurnakow's  registering   pyrometer.      Ihi 
equilibrium-diagram  of  the  alloys  containing  up  to  21  p. 
cent,  of  phosphorus  is  shown  in  the  figure      Tin   branch.   \l* 
corresponds  with  the  separation  of  solid  solutions  of  the 
phosphide,  Fe,P  in  iron:   BC  to  the  separation  of  the 

phosphide,    Fe,P;     and    CD  to  the    aeparaf f    the 

phosphide,  Fe  ,P.  The  limiting  concentration  ol  the  mixed 
crystals  is  1-7  per  cent  of  phosphorus,  and  tl 
ponding  alloys  ahov  a  coarsely  crystalline  structure. 
The  inter!  H  point.  B.  lies  at  1020  ('..  and  10  per  cent, 
of  phosphorus.  The  pmnt.  C  (1155  C.  and  15-5  per 
cent,  of  phosphorus)  represents  the-  transformation- 
temperature  of  the  phosphide,  Fe3P.  The  point  D, 
at  1350  ('.  and  21-4  per  cent,  of  phosphorus,  represents 
the  melting  point  of  the  phosphide.  Fe2P.  In  the  case 
of  alloys  containing  from  15-60  to  21-0  per  cent,  of  phos- 
phorus, supercooling  phenomena  frequently  make  their 
appearance  on  cooling*  the  fused  products,  which 
begin  to  Bolidifyonly  al  about  945  C  the  melting  point 
of  the  metastatic  eutectic.  B1.  yielding  a  eutcctic  mixture 
Fe.P  r  1'<P°  3  12-  But  simultaneously,  separation  of 
the  other  phosphide-.  IV ,P  begins;  the  temperature 
rises  suddenly  to  about  1200°  C,  and  the  whole  ma 
converted  into  the  stable  eutectic  mixtnre,Fe,P+FePo-»a»- 
The  author's  results,  both  thermal  and  micrographic, 
are  in  complete  agreement  with  those  of  Stead  (this  J., 
1900,  1019).— A.  S. 

Firm-silicon;    Poisonous   gases   evolved   from by   the 

action    oj    moi.it    air.     P.    Lebeau.     Metallurgie.    1910, 
7.   113—115. 
Most  of  the  accidents  due  to  poisoning  by  the  g 
evolved   from   ferro-silicon  are  in   cot  with   that 

prepared  in  the  electric  furnace  •■"'• 

of   silicon    and    which    also    spontaneously   di 

this  J.,  1910,  154),      i  volved  by  the  action 

of  water  on  the  alloys     attaining  from  50  to  90  per  cent 

Booh  have  been  analysed.     By  means  of  Uquid  air 

the-    arseniurette.l     hydrogen     and     the     phosphoretted 

hydrogen  were  separated  from  the  hydrogen  itself,  and  on 
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evaporation  were  passed  through  a  hot  tube  in  trbioh 
all  the  arseniuretted  hydrogen  was  decomposed,  tho 
unchanged  phosphoretted  hydrogen  being  then  passed 
into  a  solution  of  copper  sulphate.  One  sample  of  the 
alloy  containing  60  per  cent,  oi  rolved  gases  con- 

taining 56  per  cent,  of  hydrogen,  tl-3  of  phosphoretteil 
hydn  I    2-4H   of   arseniuretted    hydrogen.     From 

a  similar  sample  375  litres  of  gas  per  short  ton  were 
evolved.  An  alloy  containing  90  per  cent,  of  silicon 
yielded  80  litres  of  gas  |kt  short  ton, containing 92-1  per 
cent,  of  hydrogen,  7*8  of  phosphoretted  hydrogen,  and  no 
arseniuretted    hydrogen. — A.  H.  C. 

FerrotiUcont ;    Determination  of  silicon  in  high-percentagt 
.     G.  Preuss.     Z.  angew.  Chem.,  1910,  23,  301. 

The  author  lias  investigated  a  process  for  the  determina- 
tion of  silicon  in  ferr>-  [icon,  which  is  based  on  the  action 
of  pure  potassium  hydroxide  at  a  high  temperature.  The 
fusion  may  be  made  in  two  ways  :  (a)  a  mixture  oi  10 
units,  of  sodium  and  potassium  carbonates,  n-5  grin,  of 
sodium  peroxide,  and  0-5  grm.  of  finely  powdered  ferro- 
11  is  heated  in  a  platinum  crucible;  (6)  0-5  grm.  of 
fcrrosilicon  is  covered  with  potassium  hydroxide  broken 
up  into  small  pieces,  and  heated  in  a  nickel  crucible  of 
about  100  c.c.  capacity.  The  alkali  must  be  free  from 
silica,  and  the  crucible  is  heated  with  the  lid  on.  gently  at 
first  for  20  minutes,  so  as  to  avoid  decrepitation,  and  then 
irously  until  decomposition  is  complete.  The  melt  is 
dissolved  in  hot  water,  acidified,  and  evaporated  to  dry- 
ness ;  the  evaporation  with  acid  is  repeated  and  t  he 
silica  is  collected  and  weighed.  Both  methods  give  con- 
cordant results.  The  process  is  equally  applicable  to 
silicon  carbide.  For  the  analysis  of  ferrosilicons  con- 
taining only  10  per  cent,  of  silicon,  the  following  method 
is  recommended  : — 0-5  grm.  of  the  sample  is  heated  in  a 
beaker  at  about  100°  ('.,  with  10  grms.  of  potassium 
chlorate  and  100  c.c.  of  concentrated  hydrochloric  acid 
for  an  hour  ;  the  solution  is  transferred  to  a  dish  and 
evaporated  to  dryness.  Although  the  silica  is  perfectly 
white,  its  amount  is  always  from  0-5  to  1-5  per  cent,  too 
high:  it  must  therefore  be  fused  with  fusion  mixture 
and  evaporated  twice  with  acid  before  it  is  ready  for 
weighing. — J.  F.  B. 

/■ill'    ores  [gold] ;    Treatment  of in    Victoria.     S. 

Kadcliff  and  J.  Drevermann.     Trans.  Australasian  Inst. 

M...   Eng.,   1909,  13,  132—137. 
Thk  authors  have  carried  out  experiments  with  a  sample 
of  low-grade  auriferous  concentrates  of  the  composition 
shown  in  the  following  table  : — 


method  appears  to  offer  distinct  advantages  over  the 
methods  now  generally  used  in  Victoria,  in  which  the  main 
portion  of  tlte  viekl  is  obtained  bv  roasting  and  chlorination. 

—A.  S 

Bullion  'tint  assay  values;  Standardisation  of .  Re- 
port of  the  Sectional  Committee  of  the  Institution  of 
Mining  and  -Metallurgy,  Dec.    15,   1909. 

The  following  proposals  arc  recommended  for  adoption. 
ill  Assay  reports  shall  state  tin'  exact  condition  of  the 
sample  as  to  dryness  when  assayed.  (2)  Assay  values  of 
gold  and  silver  ores  and  products  shall  be  represented  in 
pennyweights  and  decimals  or  in  ounces  and  decimals, 
and  not  in  oz.,  dwts.  and  grains.  They  shall  be  expri 
in  terms  of  fine  gold  and  fine  silver  respectively,  not  at 
"  bullion."  (3)  Assay  values  of  alluvials  shall  be  reported 
in  grains  and  decimals  of  a  grain  of  "  fine  "  gold,  rr  in 
pence  (at  2d.  per  grain  of  "  fine  "'  gold),  or  cents  per  cubic 
yard.  It  is  recommended  that,  in  the  absence  of  specific 
information,  one  cubic  yard  of  ordinary  alluvial,  excluding 
boulders,  be  taken  as  equivalent  to  3,000  lb.  (1$  short 
tons).  (4)  In  reporting  assay  values  of  cyanide  and  other 
solutions,  the  results  shall  be  given  in  parts  by  weight  in 
a  stated  volume  of  the  solution.  (In  the  case  of  cyanide 
solutions,  the  use  of  the  "  fluid  ton  of  32  cubic  feet  "  is 
recommended.  It  closely  approximates  to  2,000  lb.  and 
is  in.  common  use.)  (5)  When  it  is  necessary  to  state  or 
estimate  the  money  value  of  an  ore,  etc.,  (other  than  of 
gold),  it  shall  he  accompanied  by  the  assay  value,  and  the 
basis  on  which  the  former  has  been  calculated  from  tie- 
latter  shall  be  stated.  (6)  Laboratory  sifting  tests  shall 
be  made  with  the  I.M.M.  Standard  sieves,  or,  when  other 
sieves  are  used,  the  widths  of  the  apertures  shall  be  stated. 
(See  also  this  J.,  1907,  1240.) 

Copper  ores ;  Electric  smelting  of and  of  the  inter- 
mediate products  of  the  copper  furnace.  W.  Wolkow. 
Metallurgie,   1910,  7,  99—102. 

A  silicious  copper  sulphide  containing  8-2  per  cent,  of 
copper  and  54-8  of  silica  was  smelted  in  an  electric  furnace, 
hammer-scale  being  added  to  make  the  slag  more  fusible. 
Very  little  sulphur  dioxide  was  evolved,  and  a  matte  was 
obtained  containing  from  61  to  73-9  per  cent,  of  copper. 
The  slag  contained  0-15  per  cent,  of  copper.  This  result 
was  obtained  by  using  only  twelve  kilos.  (2H-4  lb.)  of  the 
ore  and  on  a  large  scale  the  cost  would  be  considerably 
less  than  that  found  with  this  small  quantity.  Finely 
powdered  ore  can  be  used  without  being  previously  made 
into  briquettes,  and  it  is  not  necessary  to  add  a  large 
quantity  of  flux  to  the  mineral.  There  is  very  little  loss 
by  dusting,  or  by  volatilisation  at  the  high  temperature. 


Size  "f  sieve. 


Percentage  of  ore 
passing  through. 

Assay  value, 
gold. 

"  Insoluble." 

Iron. 

Sulphur. 

Arsenic. 

oz. 

per  cent. 

per  cent. 

I    per  cent. 

per  cent 

— 

2-6 

14-9 

23-1 

16-0 

9-0 

3-7 









:>7-ll 

1-9 

53-3 

21-2 

16-2 

8-0 

5-7 

MS 

— 



— 

— 

20-4 

1-6 

— 

— 

— 

5-7 

1-7 

42-8 

26-8 

19-6 

9-4 

7-4 

4-8 

34-1 

29-9 

23-8 

12-3 

Original  ore    

On  30-mesh    

„    60-mesh  

„    80-mesh  

,.     120  mesh    

.,     150-mesh 
Through  150-mesh 


By  means  of  a  Richards  tubular  classifier,  in  which  the 
material  is  subjei  ti  i  to  the  action  of  an  ascending  current 
of  water,  the  velocity  of  which  can  be  accurately  regulated, 
the  finest  fraction  was  further  classified  into  a  light  and  a 
heavy  portion  ;  the  former  contained  9  per  cent,  ol  ai  oie 
and  7  oz.  of  gold,  and  the  latter,  25  per  cent,  of  ai 
and  5  oz.  of  gold  per  ton.  The  ore  is  free  from  zinc  and 
tellurium.  On  roasting  there  is  a  loai  of  from  Hi  to  15 
per  cent,  of  the  gold  by  volatilisation.  Laboratory  teste 
showed  that  by  treating  the  raw  ore  with  bromo-cyanidc 
solution,  an  extraction  of  85  per  cent,  could  be  effected, 
with  a  moderate  consumption  of  cyanide,  the  next  best 
treatment  consisting  of  roasting  and  chlorination,  giving 
an  extraction  of  75  per  cent,  on  the  roasted  ore.  A  test 
on  the  large  scale  with  5  tons  of  the  ore  gave  an  extraction 
of   81    per   cent,    with    bromocyanido   solution,    and   this 


and  the  slag  contains  less  copper  than  that  usually  obtained 
from  the  blast-furnace.  A  metal  containing  96  per  cent. 
oi  copper  with  a  slag  containing  0-6  per  cent,  of  copper 
was  obtained  by  similarly  smelting  the  mixture  of  sulphides 
and  oxides  resulting  on  roasting  the  matte.  The  process 
is  distinctly  suitable  where  cheap  electrical  power  is 
obtainable. — A.  H.  C. 

Alloys  of  copper,  aluminium,  and  manganese  ;  Properties  of 

some  ■ .    Ninth  report  to  the  Alloys  Research  Committee. 

I  With  an  appendix  on  the  corrosion  of  alloys  of  copper  and 
aluminium  nl, i  ii  ij-jmsid  lo  llu  .sin.)  \V.  Rosenhain  and 
F.  ('.  A.  H.  Lantsberry.  Inst,  of  Mech.  Engineers, 
Jan.  21,  1910.  [Advance  proof.] 
The  investigation  was  confined  mamly  to  the  alloys 
promising  to  be  of  technical  value.     The  test  alloys  were 
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I  from  clectrolytii -i  "I'l f  99-81  pel  cent,  purity 

aluminium  ol  99-07  p<T  cent,  purity,  unci  inangam  i  i 
■i,.ll  per  i  rut.  ptivity,  I m t  subsequent  testa  Bbowod 
thai   roauitg  not   appreciably  different   oould   b     obtaii 

.  i  ii  profcri-oinangauc.se  prepared  from  eomi 
Mi  percent,  (orromaiigancso  as  the  source  of  uiangam   efoi 
the   alloys    rich   in    copper,    and    forrom  direct 

m   the   case   ol    the    alloys    rich    in    almum t.        Woys 

mil  in  copper.  Preliminary  tests  on  twenty-two  alloys 
tontaining  up  to  In  per  cent.  of  niangancse  and  up  to 
II  par  rent,  ut  aluminium  showed  that  the  effect  oi 

anantitiei  ol  manganese  on  the  binary  alloys  of  <   ippe I 

aluminium  (see  t  his  J.,  1907,  153,  200)  is  to  raise  t  he  \  ield 
Mini  null  ultimate  strength,  without  diminishing  the 
•  lucidity  .  larger  additions  ol  manganese  render  the  alloys 
brittle.  Further  tests  on  nun  selected  alloj  containing 
from  o-.'i  to  6  per  oent.  of  manganese,  showed  that  three 
of  these   were   sufficient!}    pn  o   warrant    full   iu- 

1  ■  ni.     These  three  alloys  contained  respectively  : 
In    |ht    oent.    of    aluminium  and  I   per  oent,   oi 
Manganese  ;    No.  :t.  In  per  cent,  of  aluminium  and  2  per 

1  manganese  ;  and  No.  6,  9  per  cent,  of  aluminium 
and  :i  pei  cent,  of  manganese.  Tensile  tests  oi  these 
alloys  gave  the  following  results  : — 


mbli     i  hi     binai )  oopi              i  ium 

alio)  ,ooi               of  eithei  lution   (the 

h  i  \  1  or  ol  two  phase  .  in  (  at  ii  ol  whii  h   mangai 
exists  in  t  he  foi  m  ol  a   olid   olution. 

IttoyS    rich    in    aluminium.     -The    DBI 

1 1  this  end  "i  the  Berii  a  it  limited  bj  the  formation  ol  the 
hard  brittle  oom  pound,  \l  |Mn.  Of  8  all  un- 
less than  1  per  rent,  "i  eithei  coppei  oi  m 

\m  re  selected  for  full  examination,  containing  respectively  : 
\<>.   in.  2  per  oent,  each  •>!  copper  and  mat  i    and 

.No.  II.  :i  per  eeut.  oi  mppi t  and  I  percent,  ol  mangi i 

The  results  with  these  alloys  Hire  not  markedly  supi 
to  thoBe  obtained  with  the  corre  ponding  binary  oopper- 
aluminium  alloy.,  except  in  the  ease  of  chill  castings,  in 
which    form    alloy    No.     II    hail    an    ultimate      trength   of 

12  tons  per  sq.  inoh,  with  an  elongation  oi  13.5  per  cent, 
on  2  inches.  The  castuiL'  temperature  has  an  important 
influence  on  the  strength  ol  the  ternary  alloys,  lor 
example  a  ohill  casting  poured  at  a  mean  temperature  ol 

080°  0.  had  a  tensile  strength  of  11-ti  tons  per  sq.  inch, 
with  an  elongation  of  8  per  cent.,  whilst  the  same  metal 
poured  :ii  a  temperature  of  750°  C.,  had  a  tensile  strength 
of  loss  than  ti  tons  per  sq.  inch  and  an  elongation  of  only 
2  per  cent,  on  2  inches.     The  specific  gravities  oi  the  two 


Condition. 


No. 


casting 

Chill  casting  

IJ  In.  rolled  liars 

tj  in.  rolled  liars   

\)  m.  cold-drawn  bars 


,,.  p 
-I  In. 
14-nn 
lfl-00 
17-12 
•J  .-'14 
12-00 


tons  per 

SQ.  ill. 

86-7« 

iill-Slll 
38-08 
4--S4 
50-04 


per 
cent. 
22-5 
25 
•-•«•:. 

22-:. 

Ill 


per 

cent. 


32-4 
33.8 


No.  3. 


s 

if 

s  « 


tons  pei  'ons  per 

sq.  in. 
:i4-44 
37-00 


SQ.  in. 

l:l-2ii 

1I1..SU 

18-20 

21-411 
40-88 


40-40 
40-72 

.-,2-ns 


per 
cent. 
24 
25 
35 
29 
10 


per 
cent, 


31-3 
32 


No.  6. 


tons  per 
sq.  in. 
10-80 
I  1-80 

is. ill 
20-00 
38-92 


tons  pei 

sq.  in. 

I. en 

::4-4() 
38-64 
10-00 
44-00 


S3 
If 


per 
cent. 

24* 

26 
(3-5 

39 

22 


per 
cent. 


46 
43-6 
40-8 


•  The  specimen  broke  outside  the  gauge-marks,  so  that  the  recorded  elongation  is  exclusive  of  the  local  extension  at  the  fracture. 


The  effect  of  either  annealing  or  quenching  the  alloys  at 
temp!  ratlins  near  550  C.  was  not  very  marked,  although 
alloy-  Xos.   2  and  3  were  injured  by  annealing  and  only 

tially  restored  to  their  original  condition  bj  quenching. 
mens  of  alloy.  -No-  ii  wen-  somewhat 
Mil  by  annealing  at  550c  ('.  At  temperatures  above 
s"i>  ('.,  annealing  seriously  injured  all  three  alloys,  and 
quenching  produced  a  relatively  hard  and  brittle 
material  of  high  tensile  strength  but  very  little  ductility. 
Tin  hardness  ot  cold-drawn  liars  due  to  the  cold-working 
began  to  disappear  after  the  alloys  had  hern  exposed 
to  a  temperature  of  550°  C.  The  elastic  limits  of  the  three 
alloys  were  :  No  2,  8  tons  ;  No.  :i.  0  tons;  and  No.  Ii. 
12  tons  per  sq.  inch,  the  elastic  modulus  ranging  from 
l.'iii  lii«lli.  for  No.  2  to  14-9>  li*lh.  for  No.  6;  the 
modulus  was  not  appreciably  affected  by  cold-drawing, 
although  the  elastic  limit  was  rased  considerably.  At 
high  tempi-rat  tires  the  alloys  behaved  in  tensile  tests  in  a 
similar  manner  to  tin-  binary  copper-alu minium  alloy 
with  10  per  cent,  of  aluminium,  but  probably  would  be 
better  than  the  hitler  after  prolonged  exposure  to  moder- 
ately   high  temperatures    c)im.i:  ('.).     Under    alternating 

38,  the  three  alloys  gave  almost  identical  results. 
the  safe  maximum  stress  being  about  25  tons  per  sip  in. 
for  a  rate  of  reversal  of  1000  per  minute.  The  alloys 
gave  better  results  than  the  corresponding  binary  copper- 
aluminium  alloy  in  the  single-blow  impact  test,  and 
better  results  than  Swedish  Bessemer  steel  in  the  repeated 
bending-impaet  test.  Although  capable  of  being  easily 
machined  and   taking   a    high    polish,   they   proved   eon- 

rably  more  resistant  to  rolling  abrasion  than  tool  steel. 
Laboratory  tests  in  fresh  and  sea  water  showed  that  in 
fresh  water  the  ternary  alloys  are  more  resistant  than 
the  binary  copper-aluminium  alloys,  but  in  sea  water, 
alloy  No.  2  loses  nearly  as  much  as  naval  brass,  whereas 
No.  6  is  not  corroded  at  all.     In  constitution  the  ternary 


alloys  in  different  ion  rom  2-71  to  280  for  No.  10 

and' 2-i.T  to  2-79  for  No.  11.  In  the  light  ternary  alloys, 
three  phases  have  been  observed  :  a  solid  solution  which 
is  nearly  pure  aluminium  containing  some  copper  but 
practically  no  manganese,  the  compound.  CuAL, 
and  the  compound,  AI,Mn.  Each  oi  these  phases 
forms  an  eutectic  mixture  with  aluminium.  The  ternary 
eutectic  which  is  present  in  most  of  the  alloys  solidifies 
at  622°  C.  The  two  alloys.  No.  10  and  No.  11  were  n 
resistant  to  the  action  oi  fresh  ami  sea  water  than  pure 
aluminium,  and  somewhat  hitter  than  the  corresponding 
binary  copper-aluminium  alloys.  A  series  of  five  bin 
aluminium-manganese  alloys  containing  respectively  1, 
2-5,  ...  7-6,  and  10  per  cent,  ol  manganese  was  distinctly 
inferior  to  pure  aluminium  with  respect  to  reedsti 
to  corrosion  by  nitric  and  sulphuric  acids  of  10  per  cent, 
and  GO  per  cent,  concentration.. 

Corrosi*"!  tests  of  copper-aluminium  alloys  in  the  sea. — 
Specimens  of  binary  copper-aluminium  alloys  .'<  .  rit.) 
containing  respectively  1  in;.  3-01,  5-00,  7-50,  and  9-90  par 
cent,  of  aluminium,  and  of  naval  brass  .i,„|  Munte  metal 
were  exposed  to  the  sea  at  Portsmouth,  both  done  and 
bolted  to  plates  of  mild  steel;  the  alloys  were  .  \jH.sed 
altogether  for  a  period  of  t>39  days,  being  examined  at 
intervals.  The  results  obtained  wen-  in  general  agreement 
with  those  obtained  in  laboratory  tests  (see  this  J.,  1907, 
152).  except  that  naval  brass  alone  was  found  to  be  superior 
to  Mnntz  metal.  The  alloy  contained  1-06  per  cent,  of 
aluminium  was  less  resistant  than  naval  braes. but  the  other 
copper-alumininm  alloys  wen-  distinctly  superior  to  the 
latter.  In  contact  with  mild  steel  the  four  alloys  poorest  in 
aluminium  showed  a  gain  in  weight  even  after  ln-ing 
scraped  with  a  piece  of  blunt  copper.  The  alloy  containing 
9-90  per  cent,  of  aluminium  showed  a  slight  loss;  naval 
brass  in  contact  with  mild  steel  lost  more  than  Muntz  metal. 
In  general  it  mav  be  stated,  however,  that  in  contact  with 
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mild  steel,  all  of  the  alloys  are  practically  unaffected, 
la  all  cases  the  rate  of  corrosion  showed  a  slight  falling 
off  after  the  first  year  of  exposure.     'I  -  accom- 

paaied  by  16  '  rogn  phs.     A.  S. 

Zinc  amalgam'.      K.   Cohen   and   K.    Inouye.     Z.    physik. 

Chem.,    1910,   71.   625—635. 
The  authors  have  repeated  the  work  of  Kerp  and  Bcittger 

this  J.,  1900,  1022  .  and  fail  to  confirm  the  observation 
that  the  solubility  of  zinc  in  mercury  reaches  a  maximum 

it  >  1  •.">(.'.  ;  working  under  improved  conditions,  they 
find  a  regularly  increasing  series  of  values  for  the  weight 
of  zinc  dissolved  by  100  grms.  of  mercury,  as  shown 
below  : — 


Temp.,  C 


Zinc.  _ 


Temp.    CV 


Zinc.  grms. 


0-8 

1-89 

64-75 

4-47 

19-9 

80-1 

5-66 

30-0 

24:. 

89-5 

fi-50 

39-95 

2-95 

94-8 

7-04 

50-0 

3-49 

99-ti 

7-57 

The  temperatures  at  which  crystallisation  commences 
were  also  determined  for  these  amalgams;  the  results 
do  not  agree  with  those  obtained  by  Puschin  (this  J.. 
1903,  123  .    -F.  Sodh. 

Alloy  :   A  new  method  o\  preparation  of .     K.  Fried- 
rich.     Metallurgie.   1910,  7,  97—99. 

An  alloy  was  prepared  containing  90  per  cent,  of  tin  and 
10  per  cent,  of  copper,  having  a  eutectic  point  at  220°  C. 
At  th's  temperature  it  was  plastic  and  could  be  kneaded. 
It  was  mixed  with  powdered  smalt-glass  and  highly 
compressed  while  at  a  constant  temperature  of  220°  C. 
On  cooling  and  polishing,  a  material  having  a  white  ground 
with  blue  spangles  uniformly  distributed  through  it  was 
obtained.  Another  alloy  conta-ning  98  per  cent,  of  lead 
and  2  per  cent,  of  antimony  was  pressed  at  the  eutectic 
point  of  250 :  ( '.  with  10  per  cent,  of  iron  filings,  and  yielded 
a  much  harder  lead  mixture.  It  is  suggested  that  this 
material  might  be  VLsed  as  a  bearing  metal.  The  author 
discusses  the  differeni  n  these  mixtures  and  those 

ired  by  Spring  on  subjecting  finely  divided  metals 
to  a  high  pressure  at  the  ordinary  temperature.  Orna- 
m<  ntal  alloys  may  be  easily  prepared  by  the  admixture 
of  enamels  and  glasses,  as  well  as  materials  having  a  high 
resistance  to  heat  and  electricity  by  utilising  oxides  and 
silicates. — A.  H.  C. 

Zirconium  :  Elementary .     /.     E.  Wedekind  and  S.J. 

Lewis.  Annalen,  19X0,  371,  3fi6— 387. 
Aftkii  a  survey  of  the  literature  relating  to  zirconium, 
the  authors  describe  methods  for  the  following  determina- 
tions in  samples  of  the  metal  :  total  zirconium,  free  zir- 
eonium.  combined  oxygen,  nitrogen,  and  carbon.  Samples 
A.  B.  and  C  were  of  the  compact  form  and  obtained  from 
manufactures  ;  they  varied  in  their  appearance  and 
fracture.  Two  samples.  I)  and  E.  had  been  prepared  in 
a  vacuum  electric  furnace.  Specimen  E  had  been  made 
by  the  action  of  magnesium  on  zirconium-potassium 
fluoride,  sjht -irncn  V  had  been  made  in  a  similar  way. 
but  was  in  the  form  of  a  powder.  Some  of  the  granular 
metal  was  melted  in  a  completely  evacuated  tube  which 
was  heated  in  an  electric  furnace  (sample  ('•).  The 
results  of  the  analysis  of  these  samples  are  given  in  the 
table   below. 


All  the  prep  reonium  when  stronglj  I 

1  i  on  prolonged  heating  between  100" 
ami  200'  C.  there  was  an  increase  of  weight,  due  to  the 
absorption  of  nitrogen,  which  became  replaced  by 

iled  for  10  days  to  270  C.  v.a-  found 
to  contain  21-26  per  cent,  of  oxygen.  The  metal  is  un- 
affected  by  water  even  at  7n  ('.  ;  with  the  halogen-,  it 
forms  tetrahalides.  Sulphur  and  oxygen  readily  combine 
with  it  on  strongly  heating.  The  action  of  other  reagents 
upon  the  metal  is  described.  The  authors  consider  that 
the  density  of  the  absolutely  pure  metal  cannot  he  far 
from  t;:!!i  at  ordinary  temperatures.  The  atomic  volume 
would  then  be  14-18.  The  specific  heat,  after  allowing 
for  impurities  was.  for  sample  B.  0-0735:  sample  D,0-l 
sample  G,  0-0683.  The  powdered  metal  when  compressed 
will  conduct  electricity,  but  soon  becomes  heated  to  redness 
and  then  takes  fire.  A  cylinder  of  the  compact  metal. 
0-S  cm.  in  height  and  1-1  cm.  diameter,  had  about  the 
same  electrical  resistance  as  a  cylinder  of  brass  of  thi 
dimensions.  The  hardness  of  specimens  A,  B  and  1)  was 
0-5  to  7-0  by  the  usual  scale  for  minerals.  The  melting 
point  is  about   2350°  C— P.  Sn    x. 


New   Zealand;    Economic   geology   oj .     J.    M.    Bell. 

Trans.  Australasian  Inst.  Min.  Eng..  1909.  13.  66—86. 

Thk  author  gives  a  brief  description  of  the  mineral  re- 
sources of  New  Zealand  under  the  following  headings  : — 
(1)  gold  and  silver.  12)  copper.  (3)  iron.  (4)  antimony. 
(5)  mercury.  (6)  tin.  (7)  chromite,  (8)  manganese,  (9) 
Bche  lite,  (10)  coal.  (11)  petroleum,  and  (12)  cements  and 
building  stones.  Few  of  the  metalliferous  deposits  are  of 
commercial  importance,  the  only  metals  mined  extensively 
being  gold  and  silver.  Copper,  scheelite,  and  antimony 
are  worked  to  a  small  extent.  Coal,  of  which  New  Zealand 
contains  a  relatively  large  and  very  varied  supply,  is 
worked  in  almost  every  part  of  the  Dominion.  In  1908 
the  output  of  geld  was  £1.477.012  from  quartz  mines  and 
£703,250  from  alluvial  and  dredging  fields.  Of  scheelite, 
(58  tons,  valued  at  £6055.  were  produced  in  1908.  The 
total  output  of  coal  was  1,831,009  tons  in  1907,  and 
1.860.975  tons  in  1908.  It  is  suggested  that  the  titani- 
ferous  iron  sands  which  are  found  along  the  western  coast 
of  the  North  Island,  and  which  are  remarkably  free  from 
phosphorus  and  sulphur,  may  become  of  some  com- 
mercial importance. — A.  S. 


flfim  ral  production  of  Mexico  in  1908 — 9.     Board  of  Trade 
J.,  March  3.   1910.     [T.  R,] 

The  value  of  the  mineral  production  of  Mexico  in  th»  year 
ended  30th  June.  1909,  is  estimated  to  have  been  as  follows : 

Gold 4,'>02~000 

Silver 7,711,008 

Copper    2,038,000 

Lead    640,000 

Zinc     105.000 

iron     12D.000 

Other  metals     205,000 

Coal 440.000 

Mineral  oil     280,000 

Total    1 16,041,000 


Analysis  of  sodium  amalgam  mid  zinc  dust  with  the  "  decom- 
position flask."     Berl  and  Jurrissen.     Sec  XXIII. 


Zirconium, 

Total. 
Zr. 

O. 

S. 

C. 

Mg. 

Fe. 

pie. 

Free. 

combined  with 

Ca. 

0.                  N. 

A 

83-85 

11-70 

95-55 

4-14 

none 



Trace 



B 

65-14 

17-49 

8-70  (?) 

91-35 

6.18 

2-02 

0-08 

0-28 

— 

C 



— — 

— 

90-55 

— 

— 

— 

— 

— 

D 

',.;...  i 

25-4 

6-67 

--.,,-, 

8-97 

1-55 

— 

— 

Trace 

— 

E 

24-98 

53-68 

— 

78-66 

18-95 

— 

— 

— 

— ■ 

P 

87-92 

8-54 

— 

W-4H 

3-02 

— 

— 

— 

— 

'■ 

92-64 

2-55 

1-24 

96-43 

0-9 

0-29 

0-4 
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Rati 

,  annealing  and  mutiny  tin  tal*       S.  (>   l'owper-('oles, 
London    and  Metalloids,   Ltd.,  Tipton,  Stafford.     Eng. 
il,  Oct,  30,   I'.mis. 

lotal  l«  1»'  coated  i-  heated  in  n  closed  apparatus, 

mp  raturc    in  a  roducing 

phcre,  con  i  ling  ol     u,  h  j  n  i      n  ■.   Muni,   producei . 

i  ;ii  hi     wood   gas,  01    the    vaporised   lowi  i 

|i  ohol  scries,    m  h   i     petrol 

I  spirit.     The  reducing  gas  must    be  in    excess 

he  water  vapour,  | luccd   by  the  reduction  oi   the 

i  ,  nietal,  prevented  from  condensing  bj   maintainin 

apparat  u     al    a    ti  uiperal  ai  o    ol     I11'1 

to    160   C.     The   cleaned    metal    is   subsequent!)    coated 
u,th  line,  tin  oi  the  like.      The  gases  may  be  freed  from 

ir    n   muds    and    unsaturated    hydrocarbons    by 

rig    tlinn    through    solutions    of   copper    sulphate    or 
potash,   and   strong   sulphuric   acid,    but    films   of 
sulphide  or  carbon  arc  not    formed   if  the   temperature  is 
about  870   C.     P.  R. 


■  i    metals.     T.     Harden,    and    Amalgaline,     Ltd., 
London.     Eng.  Pat.  3134.  Feb.  9,  1909. 

Is  plo< f  a  ribbon  of  tinfoil,  coated  with  a  mixture  of 

stearin,-,  vaseline,  and  methylated  spirits,  to  form  a  self- 
fluxing  solder  (see  Eng.  Pat.  20,615  of  1905),  an  alloy 
Musis  ting  of  75  per  cent,  of  tin  and  25  per  cent,  of  a 
Mixture  of  bismuth,  antimony,  and  zinc,  in  any  relative 
(poportions,  is  substituted  for  the  tinfoil,  and  coated  as 
previously  described  (loc.  cit.) — F.  It. 


Klccirophiting  apparatus.  C.  <i.  Backus,  New  York,  U.S.A. 
Bog.  Pat.  8734,  April  13.  1909.  Under  Int.  Conv., 
April    13.    1908. 

The  articles  to  be  plated  are  contained  in  a  revolving 
cylinder  or  drum  mounted  on  a  shaft,  which  is  earned 
by  supporting  arms,  the  upper  ends  of  the  latter  being 
provided  with  contact  blocks  adapted  to  engage  with 
stationary  contact  plates  fixed  to  the  sides  of  the  tank, 
and  connected  with  a  source  of  current.  The  drum  is 
held  firmly  in  position  during  the  electroplating  process 
by  the  provision  of  recessed  blocks  within  the  tank,  which 
c  the  bearings  carried  by  the  supporting  arms.  The 
drum  is  rotated  by  means  of  an  externally  mounted 
driving  shaft,  and  an  intermediate  driving  mechanism, 
the  latter  being  carried  by  a  pivoted  support,  whereby  it 
may  be  swung  out  of  operative  relation  with  the  drum 
and  withdrawn  from  the  tank,  thus  allowing  the  drum  to 

dso  removed.  A  sliding  clutch-member,  extending 
through  the  driving  shaft,  is  held  in  engagement  with  a 

.i  anion  clutch-member  connected  with  the  trans- 
mission gearing  by  means  of  a  helical  spring,  suitable 
pins  on  the  former  clutch  engaging  in  grooves  in  the 
driving  shaft  for  completing  the  driving  connection. 
When  the  pins  are  withdrawn  from  the  grooves  against 
the  action  of  the  spring,  the  clutches  are  separated,  and 
by  a  turn  of  the  clutch  carrying  the  pins,  the  latter  real 
on  the  end  of  the  driving  shaft,  thus  permanently  breaking 
the  driving  connection,  so  that  the  transmission  gearing 
may  be  withdrawn  from  the  tank.  The  drum  comprises 
suitable  ends  attached  to  a  cylindrical  portion,  the  latter 
consisting  of  a  number  of  longitudinal  contacting  strips. 

firovided  with  grooves  cut  m  the  contacting  edges,  thus 
orming  a  series  of  openings  for  the  passage  of  the  electro- 
lyte, or  the  openings  may  be  angular,  thus  preventing 
the  passage  of  the  small  articles  within  the  drum.  Several 
of  the  longitudinal  strips  form  a  door,  the  latter  engaging 
at  one  end  with  a  strap  on  the  periphery  of  one  end  of  the 
drum,  the  other  end  being  fastened  to  the  door  by  a 
removable  thumb-screw.  The  electrodes,  supported  by 
the  drum  shaft,  comprise  *'  longitudinally-extending 
yokes  earned  by  separable  collars  on  the  drum-shaft, 
a  number  of  pendant  tongues  home  pivoted  on  each  of  the 
yokes. — B.  X. 


Metal,     Electrolyte    separation   of .     E,    M.   Chance, 

Philadelphia,  and  E    Kent    Lansdowne,  Pa.     U.S.Pat. 

948,681,   Feb.   8,   I 

T;:i   improvi  menl  consists  in  Bubji  i  ting  to  thi    p      i  i 

.in  eli  otrio  current,  a  fused   ni'  tallil anodi     ;i 

leloi  trolyti  .  the  anion  ol  the  lattt  i  bavit  j  a    •  lei  tivi 
affinit)   foi   a  metallic  component   or  components  ol  the 
,  d    „!,,,  |,   tends   to   form   thi  rewith  eom] 
,,:     markedlj     different     heat      oi     formation.      I 
difference  ol  potential  '  trolled  so  a    to 

i  he    -.  Ic  tive   "  decomposition   oi    mi  tal       s.1 

i  ;ll  hode  are  di  poi  ited  thi   mi  tal    forming  compounds  with 

the  anion   ha\  Eng  n  lativt  ly  low  heat    o    fi  hile 

the    metal  or  ni'tiils  forming  compounds  with  relatively 

a,  ats  oi  formation,  remain  in  the  elei  trolyte.     B.  N. 

/.' ring  metals  from  solution    .     Elect*  lyti 

\V.  A.  Bendryx,  Denver,  Colo.  U.S.  Pat, 
on, hi,.  Feb.  15,  1910. 
\  tv  is,  proi  ided  with  a  supplj  ol  a  "  chemii  al  ore  pulp 
solution. "  is  i  .miiei  ted  to  a  pump,  and  the  latter  attai  bed 
to  a  revolving  depositing-drum.  The  drum  is  provided 
with  an  inlet  and  outlet  pipe  for  the  solution,  and  with  a 
filtering  .lev  in-  adjacent  to  the  inlet  end  Screens  are 
I  .Ian  ,1  at  both  ends  of  the  drum,  whii  h  is  also  provided  with 
an  anode  and  cathode  oi  suitable  metal,  such  as  lead,  tr. 
granulated  or  shot  form,  both  electrodes  being  connected 
to  a  suitable  current  generator.-   B.  N. 

Iron  or  steel'sheets,  wire  or  tubing,  or  email  iron  articles, 
such  as  nails  Oi  screws  ;  Method  oj  coating  thin  —  with 
copper  or  Us  alloys.  W.  G.  Clark,  Geelong,  Australia. 
Eng.  Pat.  13,4*5,  June  8,  1909. 
Thk  process  is  designed  for  producing  a  coating  of  copper  on 
thin  sheets,  wire,  or  tubing,  or  small  articles,  for  which  the 
method  described  in  Eng.  Pat.  16,820  of  L908  (this  J., 
19(19.  9SU)  is  not  suitable.  The  articles  arc  first  cleaned  in 
a  pickling  bath  containing  1  part  of  sulphuric  or  other  acid 
to  Kl  of  water,  and  are  then  Immersed  m  a  solution  com- 
posed of  I  part  of  copper  sulphate.  2  of  Sulphuric 
1/3  of  boric  acid,  and  IS  parts  of  water,  all  by  volume. 
After  removal  from  this  bath,  the  arln  lee  are  dried,  mated 
with  a  flux  of  boric  acid  (and  if  desired  w  it  li  a  metal  to  alloy 
with  the  copper),  heated  slowly  in  a  furnace  to  the  melting 
point  of  copper,  plunged  into  molten  or  powdered  boric 

acid,  and  allowed  to  cool  therein. — A.  S. 

Cop}><>    and   ntlnr   metals   [on    iron   and  sti,l\;    Method  of 

depositing    .     A.    Sang.    Scwickley.    Fa.      I'.S      hit 

948,662,  Feb.  8,  1910. 

POWDERED  copper,  or  a  mixture  of  powdered  coppei   an,! 
,  zinc,  is  applied  to  the  surface  of  the  iron  or  steel  to  be 

coated,  and  heat  applied. — F.  R. 

Coatiii'i   metals  by  cementation.     A.   Sang.    Bellevue,    Pa. 

U.S.  Pat.  948,663.  Feb.  8,  L910. 
The  article  to  be  coated  is  completely  imbedded    in  a 

metallic  coating  material,  with  or  without  admixture  with 
a  reducing  agent,  and  the  article  then  ,],,i..,all\    hi 
to    the     required     temperature    by    passing 
through  it,  causing  d   to  a,  t   as  s  resistance  core.—  1.  B. 

Atoms,    Metallic  [pyrophoric] .      Kunheim  und 

Berlin.     Eng.   Pat.  16,210,  July   12,    1909.     Und 
Conv..   Sept.  23.  1908. 

The  claim  is  for  pyrophoric  all,  -< •  (f)  < 

metals  of  the  ran  earths,  either  singly  or  mixed  t, .-ether. 
with  (2)  alkaline-earth  or  earth  metals  or  aluminium 
the  proportion  of  the  latter  constituent  m  °g  oO 

per  cent,  of  the  total. — A.  S. 

Metallic   compounds;     Manufadun    of   highly   pyropi 

of  great  stahiliin   in   air.     Kunheim   und  l_o.    jr. 

Pat.  405,021,  duly   12,   1909. 
THE   hydrides   of  the  rare   earth   metals  arc   melted   with 
metals'  such    as    magnesium,    calcium,    and   »h™*™* 
or  thcr  hydrides,  and  afterwards  treated    with  hydrogen. 
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i  >r.  the  rare  earth  metals  may  be  alloyed  with  other  metals, 
such  as  magnesium,  calcium  and  aluminium,  and  the  alloys 
btained  heated  to  a  high  temperature  in  a  current  of 
hydrogen.— 0.  F.  H. 

Zinc  and  other  analogous  furnaces  ;  Appliance  /or  charging 
retorts  of  — — .  E.  Dor-Delattre,  Dorplein-Budel, 
Holland.'  Eng.  Pat.  17.1c:!.  July  22,  1909.  Addition 
to  Eng.  Pat.  13.822  of  1908  (see  this  J.,  1909,  206). 

The  apparatus  consists  of  a  propellor,  or  feed-wheel,  having 
radial  blades,  rotating  within  a  easing,  to  which  is  attached 
a  charging  tube.     In  place  of  a  rigid  feed-tube,  as  in  the 

original  patent,  which  caused  damage  when  it  fouled  the 
retort,  a  triple-hinged  intermediate  coupling-piece  is  inter- 
posed between  the  tube  and  the  easing,  permitting  vertical 
and  lateral  movement,  the  tube  being  retained  in  position 
by  means  of  a  spring. — F.  R. 

Zinc  ;  Process  for  obtaining  — ■ —  from  zinciferous  material*. 
H.  Pape.  Hamburg-Billwarder,  Germany.  U.S.  Pat. 
948,740.  Feb.  8,  1910. 

A  smelting  furnace  is  charged  consecutively  with  small 
coke,  briquettes  composed  of  pulverised  zinciferous 
material  with  a  reducing  agent,  and  finally  lumps  of 
zinciferous  material.  Subsequent  similar  series  of  charges 
are  superimposed  at  predetermined  intervals. — F.  R. 

Tungsten    or    other    hexaralent    high    fusing  point  mttals  ; 

Process  of  producing  powdered  metallic .     W.  Majert, 

Berlin.     U.S.   Pat.  946,551,  Jan.   18,   1910. 

Finely  powdered  tungstic  salts  such  as  sodium  paratung- 
state.  are  mixed  with  powdered  carbonaceous  reducing 
material,  and  the  mixture  heated  in  a  reducing  atmosphere 
to  form  a  mixture  of  metallic  tungsten  and  a  tungstate. 
The  metallic  tungsten  is  then  separated  from  the  tunestate. 

—0.  F.  H. 

Ores;  Apparatus  for  treating .     F.  E.  Hatch.  Pellston, 

Mich.     U.S.  Pat.  946.727.  Jan.  18,  1910. 

St/lphide  ores  are  roasted  in  an  inclined,  rotating  cylinder. 
heated  electrically.  The  fumes  from  the  roaster  are  collected 
and  used  for  the  manufacture  of  acid,  with  which  the 
roasted  ore  is  subsequently  treated.  The  roasted  ore  from 
the  master  and  the  acid  are  delivered  to  a  series  of  leaching 
•Is  attached  to  an  endless  belt  which  passes  over  two 
pulleys.  The  residue  in  the  leaching  vessels  is  thus  auto- 
matically discharged  as  the  latter  pass  over  the  end  pulley. 

—O.  F.  H. 

Ore-pulp;    Apparatus  for  treating  .     B.  MaeDonald, 

Guanajuato.   Mexico.     U.S.  Pat.  948,766.  Feb.  8,  1010. 

The  apparatus  for  treating  ore-pulp  with  cyanide  or  other 
rotations  consists  of  a  rerticaJ  receiving  tank,  having  a  ridge 

partition  extending  across  the  bottom,  forming  pockets 
or  compartments,  the  bottom  of  each  of  which  is  connected 
by  a  valve  casing  to  a  separate  pipe  delivering  into  the  top 
of  the  tank.  The  heavier  portions  of  the  charge,  which  tend 
to  settle,  are  continuously  transferred  to  the  top  of  the 
tank,  through  the  pipes,  by  means  of  injector  jets  extending 
upwards  into  the  valve  casings. — F.  R. 

Separation  of  combined  minerals  ;  Process  for .     A.  S. 

Ramage,  Newark.  N.J.,  Assignor  to  Chemical  Develop- 
ment Co.,  Buffalo,  NY.  UTS.  Pat.  949,002,  Feb.  15 
1910. 

Ores  containing  copper  and  iron  sulphides,  with  or  without 
zinc  sulphide,  are  roasted  at  a  temperature  only  sufficient 
to  decompose  the  iron  sulphide,  and  then  treated  with  a 
solution  of  sodium  bisulphate  and  nitric  acid,  and  the 
remaining  sulphides  removed  by  flotation.  Zinc,  if 
present,  is  removed  by  roasting  the  copper  and  zinc  sul- 
phides separated  by  notation,  to  a  temperature  sufficient 
to  decompose  the  zinc  sulphide  only,  and  subsequently 
dissolving  out  the  zinc. — F.  R. 


Ores;     Process   of   nodulising   [agglomerating]   fine   . 

J.  Weatherby,  jun..  New  Cumberland.  Pa.,  Assignor 
to  A.  J.  Dull,  Harrisburg,  Pa.  U.S.  Pat.  949,387, 
i\b.  15,  1910. 
Tin.  ore  is  subjected  to  mechanical  agitation  and  heat, 
for  example  in  a  rotary  kiln,  at  a  temperature  insufficient 
to  fuse  it.  and  finely -divided  carbonaceous  combustible 
material  is  introduced  into  the  charge  of  heated  me. 
in  proximity  to  its  point  of  discharge  from  the  kiln  ;  the 
combustible  material  is  thus  burnt  in  contact  with  the 
agitated  ore.  which  raises  the  temperature  of  the  ore 
particles  and  effects  their  agglomeration. —  P.  SOBN. 


from    powdered   ores, 
Stahlwerk.     Fr.    Pat. 


Briquettes;     Manufacture    of    

fines,    etc.      Hasper    Eisen   und 
404,786,  July  6,  1909. 

The  finely  divided  ores  are  mixed  with  the  slime  or  mud 
from  apparatus  used  for  cleaning  blast-furnace  gases,  and. 
if  desired,  also  with  other  binding  materials. — O.  F    EL 

Furnao  ;   Electric .  and  method  of  operating  the  same. 

A.  L.  J.  Queneau,  Philadelphia,  Pa.  U.S.  Pat.  948,348/ 
Feb.  8.  1910. 

Tut:  bath  of  molten  metal  is  provided  with  a  connection, 
or  mtdtiple  connection,  of  molten  metal,  and  through  the 
latter  is  passed  an  electric  current,  or  multi-phase  current, 
so  proportioned  to  its  cross-section  as  to  develop  a  series  of 
"  disruptions  "  in  the  conductor  in  close  proximity  to  the 
main  body  of  metal  in  the  bath.  The  disruptions  alternate 
with  a  series  of  "  re-establishments  "  of  the  connection, 
caused  by  the  hydrostatic  pressure  of  the  bath,  and  oxida- 
tion of  the  connection  is  prevented  at  the  place  of  disruption 
by  providing  reducing  conditions  at  this  point.  A  thorough 
mixture  of  the  metal  in  the  bath  is  effected  by  the  pulsa- 
tions, due  to  the  alternate  disruptions  and  re-establish- 
ments.— B.  N. 

Smelting    apparatus.     E.    Fink,    Milwaukee,    Wis.     U.S. 
Pat.  948,468,  Feb.  8,  1910. 

A  substantially  horizontal  rotary  barrel  smelter,  having 
its  central  diameter  greater  than  that  of  the  ends,  and 
having  a  tap  hole  adjacent  to  the  junction  of  an  end  and 
side,  is  provided  with  a  flue,  supported  independently. 
in  conduct  away  the  furnace-gases.  Fuel  is  fed  into  the 
furnace  by  means  of  a  nozzle,  in  a  direction  opposed  to. 
that  of  the  flow  of  the  products  of  combustion,  in  order  to 
heal  the  charge  and  the  wall  of  the  furnace-barrel  above 
the  charge. — F.  R. 

Blast-furnace    gas;     Apparatus    for    purifying    .     H. 

Savage,  Seraing,  Belgium.  U.S.  Pat.  948.664,  Feb.  8, 
1910. 

The  apparatus  consists  of  a  closed  chamber,  divided  into 
two  main  compartments  and  having  a  centrifugal  fan. 
rotating  in  a  closed  casing,  connecting  the  two.  The  blades 
of  the  fan  on  the  inlet  side  have  a  greater  diameter  than 
those  on  the  outlet  side.  A  gas  intake  opens  into  one 
compartment,  the  outlet  being  in  the  other.  The  lower 
part  of  the  chamber  forms  a  collecting  vessel. — F.  R. 

Copper;    Process  of    producing  electrolytic  .      A.    S. 

Ramage,  Newark,  N.J..  Assignor  to  Chemical  Develop- 
ment Co.,  Buffalo,  N.Y.  U.S.  Pat.  949,003,  Feb.  15, 
1910. 

Copper  ores  are  reduced  to  the  metallic  state,  by  heating 
them  in  a  suitable  furnace  to  a  low  red  heat,  and  passing 
a  mixture  of  hydrogen  and  water-gas  over  them,  the  residual 
gases  being  burnt  under,  or  around,  the  furnace. — F.  R. 

Iron  from  ores  ;    Method  of  recovering and  preparing 

i run  alhiys.  \  S.  Ramage,  Newark,  N.J.,  Usignoi  in 
Tin1  Electric  Steel  Co.  of  Canada,  Welland,  Canada. 
U.S.  Pat.  949,004,  Feb.  15,  1910. 

Iron  ore  is  reduced  by  means  of  a  mixture  of  hydrogen 
and  water-gas,  to  a  metallic  sponge,  substantially  free 
from  carbon.  Electrolytic  iron  is  then  deposited  from  a 
suitable  solution,  using  the  spongy  iron  as  anode.  Tho- 
hydrogen  occluded  in  the  electrolytic  iron,  is  removed  by 
oxidation. — F.  R. 
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nickel-cobalt -arsenii    ores,     Treatment   [smelting]   of 
.     C.  C  Cito,   Irvington,  ,\  J      I   8    Pal     940,068 
Mid  949,261,   I',  b     15,    1910 

I       \    --sum.  ores  oi  silver,  nickel,  and  cobalt,  free  from 

arc  smelted   with   sufficient   coppor   to    produce  an 

alio)  '"ma  ning  all  the  silver,  nil  k<  I,  and  cobalt  and  moBl 

ho  arsenic,  the   metals   being  subsequently  separated 

by  1 1  using  a  solution  of  i  oppi  r  Bulphate  aa  the 

i     •       (2).  The  ores  arc  -inched  with  a  percentage 

oi  copper,  at  least  equal  to  thai  of  the  arsenii  ,  and  nut 

Ian  ilmn  two-thirds  thai  of  the  nickel  and  oobalt. — F.  R. 


[Metallurgical]  Retort  /urnacc.     N.   II.   Freeman,   Boulder, 
Colo      I   S.   Pat  040,178,   I  ■  b    16,   1010. 

retort  consists  of  a  conical  vessel  healed  externally 
in  u  furnace  and  filled  with  molten  metal.  It  is  provided 
with  a  cover,  and  a  central  hollow  shaft  passes  through  a 
-tailing  box    on    the    latter,    and    is    rotated    by    suitable 

ng  from  above.  The  exterior  of  the  shaft  is  furnished 
«itli  horizontal  discs,  spaced  apart,  and  an  internal, 
independently  rotated  worm  or  screw  is  arranged  within 
the  hollow  shaft.  The  ore  is  fed  into  the  top  of  the  central 
shaft  and  is  forced    down  into  the  molten  metal  by  the 

v.     It   emerges    from   the   bottom   of   the  shaft   and 

ea  upwards  through  the  molten  metal,  being  com- 
pelled to  lake  a  zig-zag  course  by  the  horr/onlal  discs, 
which  alternately  extend  to,  and  fall  just  short  of.  the 
sides  of  the  retort.  The  discs  which  extend  t"  the  wall 
ho  retort  are  provided  with  openings  near  the  centre 
for  the  upward  passage  of  the  ere,  which  in  I  he  case  of  the 
other  discs  passes  between  their  edges  and  the  side  of  the 
lei.  The  retort  is  also  provided  with  a  skimmer-blade 
at  the  top  to  remove  the  ash  or  scoria  and  with  an  overflow 
spout.-   W.  H.  C. 

Turnaa  ;  Open-hearth .     S.  E.  Meyers,  St.  Louis,  Mo. 

O.S.   Pat  049,102,  Feb.   15,  1910. 

The  furnace  consists  of  a  central  smelting  basin  contained 

in  a  housing,  the  latter  having  a  combined  heat  and  air 

_■    al  each  side,  and  a  pocket  located  beneath  each 

ige  to  separate  and  catch  the  slag  passing  from  the 
furnace-chamber.  A  carbon  chamber  is  situated  at  the 
rear  of  the  sI.il'  pocket,  to  catch  the  carbon  which  separates 
from   the   slag   during   us   circulation,   and   a   "  cheoker- 

rator "  is  located  immediately  beyond.  Valves  are 
rided  for  regulating  the  flow  of  air,  and  also  clean-out 

-  for  the  removal  of  the  carbon  anil  sediment. — F.  K. 

writing  or  case-hardening  materials,  etc  H.  Rodman. 
Pittsburg.  Pa.  US.  Pats.  940,441  to  040,440,  and 
040,540,   Feb.   15,  1910. 

:  arising  material  is  made  tit  for  use  again 
by   adding   to   it    carbonaceous    material    and    soda   ash. 

The  deterioration  of  carburising  or  case-hardening 
mixtures  composed  of  a  car  bona,  onus  material  and  an 
energising  Bubstance  (e.g.,  soda  ash)  is  prevented  by 
coating  the   particles  of  carbonaceous  substance   with  a 

"Us  hydrocarbon,  with  which  the  energising  substance 
is  incorporated.  (3).  A  carburising  material  is  produced 
by  mixing  together  a  carbonaceous  substance  and  an 
energising  substance,  such  as  soda  ash,  and  heating  the 
mixture  to  the  fusing  point  of  the  latter.  (4).  A  ear- 
burising  mixture  containing  coking  coal.  peat,  and  lime 
or  soda  ash  or  a  mixture  oi  the  two.  (5).  Soft  non-coking 
coal  and  peat  arc  prepared  for  use  as  carburising  material 
by  shrinking  them  by  the  application  of  heat.  (6).  A 
carburising  or  case-hardening  material  containing  coke  and 
lime  or  soda  ash  or  a  mixture  of  the  two.  (7).  A  car- 
burising  or  case-hardening  material  containing  soft  coal 
al  of  the  lignite  or  peat  series  ").  and  lime  or  soda  ash 
or  a  mixture  of  the  two.  (8).  A  carburising  or  case- 
hardening  material   is   prepared   by  coking  a  mixture  of 

ng  coal  and  an  energising  substance  such  as  soda  ash. 
A  carburising   or   case-hardening  material  consisting 

mially  of  coke,  soda  ash,  and  lime.  (10).  Acarburising 
or  case-hardening  material  is  prepared  by  coking  a 
mixture  of  coking  coal  and  limestone. — A.  S. 


[Cyanidiiuj  atment  of  sands  or  (hi  /</•-   with  liquids. 

('.  E    1 1    I    i"  i .    \     ei ioi         Vdair-1    her  Pre    ■     .  Ltd., 
Johannesburg,  8.  Africa      I    -     Pi  I    040  \B  i    Fi  b    16, 

nun. 

In "'        ""I       "i   "i  hi  i    m.iiei  ml  in  in    treated, 

i  in  a  tank  and  the  required  liqu  ■!  fort  ibly  injected 

into  the  lower  pan  of  the  charge,  through  a  number  of 
apertures  in  close  proximity  to,  and  ext<  riding  ml tiallj 

mo   the  entire  area  of  the  bottom  of  the  I  an  I  The  '  ll  M 

liquid,  collecting  at  the  surface  of  the  agitated  material, 

is  drawn  oil  and  rc-injcctcd  at  the  bottom  ot  lie    ma 

I •'.  I: 


Iron  ;    1'rocess    of    refining  .       F.  W.    Hawkins    and 

(I.  I'.  Key,  Assignors  to  The  (ilolie  Steel  Filtration 
I'm.  BBS  Co.,  Detroit,  Mich.  L'.S.  Pat.  949,474.  Feb.  15, 
1010. 

Most  of  the  oxidisable  impurities  are  removed  by  ato- 
mising the  molten  metal  in  an  oxidising  atmo  phi  re,  the 
remainder  being  eliminated  by  a  second  similar  treatment. 
The  non -oMihsaUe  impurities  arc  removed  by  a  subse- 
quent percolation  through  a  filter-bed  consisting  of  com- 
minuted  basic  material.  —  F.  R. 


Iron  or  steel  articles;    Process  of  bluing       -.     M.   Rees, 
Follansbee,  W.  Va.,  Assignor  to  W.  A.  Skinkle,  I  I     i 

land.  Ohio,  and  \V.  Thomas.   Pittsburg.  Pa.      U.S.   Pat. 
919.500,  Feb.  15,  1910. 

Tin    iron  or  steel  articles  are  placed  in  a  closed  receptacle, 

heated  lo  about  nr.tr  F..  and  subjected  to  the  aeti I 

"  sulphur  and  carbon  gases,'  together  with  steam  and  the 
heated  air  already  contained  in  the  receptacle.  The 
articles  are  finally  allowed  to  COOl  while  still  enclosed  in 

the  receptacle. — F.  R. 

Iron  or  steel  articles;    Method  oj  treating  [/or  tinning  or 
,,ahvni.-in<i]--—.      H      Howard.    Boston,     Mass.     U.S. 
Pat  949,675,   Feb.   15,  1910. 
The  articles  to  be  tinned  or  galvanised  are  lirst  treated  in 
an  acid  pickling  bath,  to  remove  scale-,  and  then  connected 
ui>  to  form  the  cathode  in  an  alkaline-  electrolytic  bath. 
v  — F.  i: 


Steele  ■     Seflning  of   molten  obtained   in   furnaces  not 

heated  electrically.  Soc.  Anon.  Electrometallurgique 
(Precedes  P.  Girod).  First  Addition,  dated  June  7. 
1909,  to  Fr.  Pat.  402,758,  May  6,  1909  (this  J.,  1909, 

1204). 
\  TEMi'EK.vn-itE  of  about  1100°  is  adopted   instead  of 

"-00° too0  C.  as  the  temperature  at   which  de  oxidation 

and  rib  ase  W  occluded  gases  are  brought  about,  and  the 
lowering  of  the  temperature  of  the  bath  is  accomplished 
bv  the  addition  of  cold  scrap  such  as  turnings.— 0.  F.  H. 


iron  •    Process  lor  the  protection  of from  atmosi 

E.   Wasserfuhr.      Fr.    Pat.   404,847,   July    1, 
1900. 
The  iron  is  spraved  or  sprinkled  with  a  liquid  consisting 
of  a  "fatty  substance"  dissolved  in  water.— O.  i    It. 

Zinc;    Process  of  treating .     S.  Frank,  Frankfort   „n 

Main.-.  Germany.     Eng.  Pat  14,342.  June 
See  U.S.  Pat.  935,900  of  1900  ;  this  J.,  1909, 1142.-T.  F.  B. 

Furnan  ;    Electric fo>  (hi   reduction  of  iron  andoOa 

ores.     Attiebolaget     Kl. -I -.rometall.     Fr.    Pat   « 
July  23.  1900.     Under  Int.  Draw.,  Aug.  1.  1908. 

See  Eng.  Pat.  17,342  of  1909  ;  this  .1..  1910,  96.— T.  F.  B. 
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Cl.  XL— ELECTRO  -CHEMISTRY. 


(March  31,  1910. 


XL— ELECTRO-CHEMISTRY. 

ith  magnesium  cathodes.     F.  Schmidt.     Elek- 
trochem.  ZeitB.,  1909,  16.  157     I  no.  ISit-  193.  228—232. 

The  electrolysis  of   aolntii  iride   using 

platinum  anodes  ami  magnesium  cathodes,  but  no  dia- 
phragm, has  been  studied  by  the  author.  The  gas  coming 
from  the  oell  was  collected  and  analysed  from  time  to  time 
in  order  to  determine  the  amount  of  hydrogen  which  had 
been  used  up  iu  reducing  the  hypochlorite  Formed  to 
chloride.  The  contents  ol  the  cell  were  also  analysed  .it 
intervals,  the  amount  o)  hypochlorite  and  chlorate  being 

rmined.  Magnesium  is  more  readily  attacked  by  a 
solution  of  an  alkali  chloride  than  by  pure  water,  and  as 
soon  gnesium  cathode  is  placed  in  the  electrolyte, 

a  deposit  of  magnesium  hydroxide  is  formed  on  it 
2HgO  Mg(OH)s  Ho);  this  deposit  acts  as  a 
diaphragm  and  prevents  the  hypochlorite  coming  into 
direct  contact  with  the  cathode,  and  so  being  reduced. 
The  result  is  that  there  is  a  quantitative  evolution  ol 
hydrogen  from  the  cell.  The  yield  of  hypochlorite  is. 
however,  not  quantitative,  owing  to  the  secondary  forma- 
tion of  chlorate  and  decomposition  of  the  hypochlorite 
with  the  evolution  of  oxygen.  The  evolution  of  hydrogen 
is  quantitative  so  long  as  high  current -densities  are  used. 
and  is  also  independent  of  the  temperature  (from  0°  to  , 
75°  C).  The  only  influence  of  high  current-density  and 
high  temperature  i-  that  some  of  the  magnesium  hydroxide 
breaks  away  from  the  cathode  from  time  to  time,  but  it  is 
immediately  replaced  by  more  of  the  magnesium  dissolving: 
the  result  is  that  there  is  a  slight  excess  of  hydrogen 
evolved  over  that  which  would  be  obtain*  d  simply  by  the 

Ige  of  the  current.  Diminution  of  the  concentration 
of  the  solution  from  30  to  10  per  cent,  of  sodium  chloride 
resulted  only  in  a  slight  increase  in  the  amount  of  chlorate 
formed  and  oxygen  evolved  (decomposition  of  water). 
The  reducing  effect  of  the  hydrogen  on  the  hypochlorite 
was  completely  suppressed  even  with  as  low-  a  current- 
density  as  0-023  amp.  per  sq.  cm.,  whereas  the  addition 
the  electrolyte,  using  platinum  electrodes, 
failed  to  produce  this  effect  at  such  low  current -densitii  3. 
Of  technical  importance  is  the  fact  that  a  higher  voltage 
is  necessary  for  a  given  current  when  a  magnesium  cathode 
i-  used  than  when  the  electrode  is  of  platinum,  because 
of  the  increased  internal  resistance  of  the  magnesium 
hydroxide  surface-layer.  As  the  hypochlorite  concentration 
increases,  the  chlorate  concentration  also  increases.  In 
prolonged  experiments  the  hypochlorite  concentration 
finally  becomes  constant,  and  also  the  amount  of  oxygen 
evolved.  66-6  per  cent,  of  the  current  then  being  used 
up  in  the  formation  of  chlorate,  and  the  remainder  in  the 
evolution  of  oxygen.  The  highest  hypochlorite  con- 
centration obtained  was  equivalent  to  6-16  tuns,  of  active 
oxygen  per  litre,  whilst  Oettel,  using  a  platinum  cathode, 
obtained   5-73   grins,    per   litre.     Taking  everything  into 

[deration,  the  efficiency  of  the  cell  with  a  magnesium 
cathode  is  very  little  better  than  when  a  platinum  cathode 
is  used.  Cathodes  of  zinc,  cadmium,  manganese,  antimony, 
Britannia  metal,  and  magnalium  wire  tried  in  place  oj 
magnesium,  but  in  no  case  was  the  reduction  of  the  hypo- 
chlorite by  the  evolved  hydrogen  prevented.  Eli  -  trolyti  - 
of  alkali  iodides  and  bronn  milar  results  to  those 

obtained  with  sodium  chloride,  except  that  the  efficiency 
was  much  increased.  In  one  experiment  with  a  mag- 
nesium i  athode,  the  yield  of  iodate  from  an  iodide  electro- 
lyte was  98-50  per  cent.,  whereas  with  a  platinum  cathode 
it  was  only  32-fi9  per  cent.  A  similai  suppression  of  the 
hydrogen  reduction  was  obtained  in  the  electrolysis  of 
solutions  of  sodium  nitrite  and  ammonia,  but  the  action 
of  the  magnesium  cathode  was  considerably  affected  by 
the  presence  of  heavv  metals  as  impurities  in  tin  electro- 
lyte. 

Rapid  electro-analysis  with  stationary  electrodes.   Stoddard. 
See  XXIII. 

Electro-chemical    action     and    boiler    corrosion.     Burgess. 
8a   I. 


KUctrolytie  production  o/  potassium  permanganate.     Aske- 
nasy  and  Klonowski.     See  VII. 

Patents. 

Electrolyte   for   primary   batteries ;    Improved    preparation 

to  be  employed  in   making .     B.   E.   R.   Xewlands, 

London,    and    R.    M.    Parkinson.    Peterborough.      Eini. 
Pat.   11,926,   May  20,    1909. 

A  DRV  or  solid  preparation  is  made  by  mixing  together 
125  i.i.  hi  concentrated  sulphuric  acid  and  200  u'rms.  of 
sodium  bichromate,  or  near  approximations  to  these  pro- 
portions, or  an  equivalent  proportion  of  potassium  bichro- 
mate may  be  used  instead  of  the  sodium  salt.  To  this 
mixture,  when  the  battery  is  to  lie  used.  20  grms.  of  sodium 
chloride  in  solution  are  added,  and  water  to  make  the 
solution  up  to   I  litre  in  volume. — B.  N. 

mutators ;    Regenerating    electric .     J.    Friedrieh, 

Cologne,  Germany.     Eng.  Pat.  10.111.  Aug.  19,  1909. 

Accumulators  which  show  a  decrease  in  capacity,  are 
regenerated  by  removing  the  working  electrolyte,  and 
charging  the  cells  with  a  slightly  acid  aqueous  electrolyte 
to  which  no  solid  electrolytic  substance  has  been  added. 
A  current  of  electricity  is  sent  through  the  cell,  first  in  a 
direction  opposite  to  that  of  charging,  and  afterwards  in 
the  normal  charging  direction.  The  acid  electrolyte  is 
then   replaced   by  the   working   electrolyte. — B.  N. 

Secondary  battery  plate.     W.   Morrison,  Des  Moines.  Iowa, 
Assignor   to    The   Westinghouse    Storage    Battery   Co., 
•      New  York.     Re-issue  No.  13,083,  Feb.  15.  1910.  of  U.S. 
Pat.  916.576.  March  30,  1909. 

The  active  material  comprises  lead  or  lead  oxide,  sulphuric 
acid,  water,  and  ammonium  sulphate,  with  an  insoluble, 
inert,  "  non-setting  "  sulphate,  such  as  barium  sulphate, 
precipitated  from  a  solution  of  barium  hydroxide  or  a 
soluble  barium  salt. — B.  X. 


Alkaline  storage  batteries  :    Treating  cans  of  .     T.  A. 

Edison,  Orange,  N.J.     U.S.  Pat.  948.542,  Feb.  8,  1910. 

In  order  to  prevent  crystallisation  of  the  alkaline  salt 
on  the  exterior  of  the  cans  or  receptacles  of  alkaline 
storage  batteries,  a  non-saponifiable  oil  is  applied  to  the 
outside,  which  is  then  wiped  lightly  with  a  cloth,  so  as  to 
leave  only  a  microscopic  film  on  the  exterior  of  the  vessel. 

El-  'trade  ;    Storage -battery .      T.   A.    Edison.   Orange, 

N.I..  Assignor   to    Edison    Storage   Battery   Co..  West 
Orange,  N.'J.     U.S.   Pat.   948,558,  Feb.   8."  1910. 

The  active  mass  comprises  a  compressed  agglomeration 
of  relatively  large  active  particles  of  nickel  hydroxide, 
individually  surrounded  by  Hake-like  conducting  material 
composed  of  nickel. — B.  X. 

Ball'  >  ii  J  .   !!•  ii'n  »n'""/  ■•■torage .     A.  0.  Tate,  Toronto. 

Ontario.    Canada.     U.S.    Pats.    949.506    and    949.:><)7. 

Feb.  15,  1910. 
(1)  A  DEPLETED  storage  battery  cell  of  the  "  applied  oxide 
t\  pe  is  renewed  by  elcctrolytically  reducing  the  oxidised 
faces  of  the  metallic  anodes,  and  their  applied  oxide, 
to  metallic  lead,  and  simultaneously  electrolytically 
oxidising  the  spongy  metallic  lead  of  the  cathodes,  until 
both  anodes  and  cathodes  have  assumed  their  normal 
or  original  efficiency.  (2)  The  method,  which  is  intended 
to  give  increased  life  to  a  storage  battery  plant,  consists 
in  cutting  mil.  at  stated  intervals,  a  definite  percentage 
of  the  cells,  which  have  deteriorated  through  the  presence 
of  an  abnormal  amount  of  oxide  upon  the  anodes,  produced 
by  continuous  charging  in  the  same  direction,  and  sub- 
stituting for  these  a  similar  number  of  cells,  which  have 
been  previously  charged  to  their  normal  or  original 
eth' ii  m  v  whilst  disconnected.  The  disconnected  celto 
are  then  fully  charged  by  a  current  Mowing  in  a  direction 
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nposite   to  iliai    m  ill.  .1   in   previ hargos,   until   i  In- 

flU   have   assumed    then    nurmal   oflicionoy.     This   Bttb- 

iiiiiiHui  >-  -ii  '     .  .mi  inucd  in    i  que hi  oughout 

he  entire  system  of  cells       B    N 


/  c   \.  Weeks,  Philadi  Iphia,  I' > 

I    -    Pal    949,51  I,  Feb.   16,  1910. 
Tii  k  furnace  comprises  a  hollo\\   bod)  with  end  wall 

>!   with  ii  lining  having  inturned   walls  fixed  al   or 

rill!  portions,  so  orm  an  annular  retaining 

M    in  provided  upporting  and  n  \  oh  ing 

thr    bod)     and    inturned    walla    about     a    substantially 

(al    a\i-.    in    order    to    interchange    the    ro< 
hi  mill      Elei  trodes     in  I   thro  u         he   inturned 

ing  ::  \niM\  into  i  he  fui  na<  e  chamber,  and  a 
Oendenser  is  attached  to  an  opening  in  one  <'t  thi  idi 
Mb.      B   \ 


■,.;   j.ui.    i                                   ■      ■  lamp- 
filament*.     Fi     Pal     105,323.     Set    1 1». 

Treating  metallic  filan  lamps. 
Ii     Pats.   K>5,324  and  405,325.     Sei    Ub. 

fixing   metallic  filament*  !•<  lcading-in    wires   of  [electric] 

incandescence  lamps.     IV   Pat.   105,326.     Set  I1h. 

Production  of  silicon  carbide.     U.S.  Pat.  949,386.  Sei  VII. 


XII.— FATS  ;    OILS  ;    WAXES. 

Tish  oils  in    regitablt    oils,    Detection  of  .     0.    Eisen- 

-•  In  in  1   ami   H.    N.   Copthorne.     .J.   1ml.    Eng,    Chem., 
1910,  2,  43— 4o. 

hundred  drops  of  tl il  are  dissolved  in  a  mixture  of 

3  c.c.  "f  chloroform  and  3  c.c.  of  glacial  acetic  acid,  a 
slight  excess  of  bromine  is  added,  and  after  about  L0 
minutes,  the  test-tube  containing  the  mixture  is  placed  in 
boiling  water.  Cnder  these  conditions,  in  the  case  of 
linseed   and   other   vegetable  nils,  any   prei  rmed 

iSTe-dissolved.  «  hereas  in  the  case  of  fish  oils,  the  cloudiness 
permanent.  It  is  stated  that  Hi  per  cent,  of  fish  oil 
in  vegetable  oils  can  be  easily  detected  by  this  lest,  and 
with  very  little  practice,  even  5  per  cent,  can  be  detected. 
In  the  case  of  boiled  mis.  it  is  neci  ssary  to  firsl  n  move  the 
illic  driers.  Fish  oils  which  have  been  heated  to 
260  C.  oi  above,  will  not  respond  to  the  test.  The  precipi- 
tate may  be  filtered  off  and  weighed.  Experiments  with 
mi  xt  mis  of  different  proportions  of  linseed  oil  with  a  sample 
of  menhaden  oil,  which  alone  gave  9-1  per  cent,  of  bromine- 
derivatives  insoluble  in  the  mixture  of  glacial  acetic  aeid 
and  chloroform,   showed   thai    the   weight    of   precip 

uui'il  «as  directly  proportional  to  the  quantity  of 
rish  oil  present.  Inn  owing  to  the  widely  different  results 
obtained  with  tish  oils  of  the  same  kind  but  from  different 
sources,  the  method  cannot  be  nsed  foi  quantitative 
purposes  -    A.  S. 

.s',»i(,  .■    Obe Ii      -   on   tht    detergent  action  of .     IV. 

VV.  Spring.     Z.  Chem.  lml.  Kolloide,  L910,  6.  Ib4— 168. 

In  previous  papers  (this  J.,  1909,430;  1910,  99)  the  author 
attributed  the  detergent  action  of  soap  solutions  to  the 
formation  of  adsorption  compounds  between  the  soap  and 
the  "dirt,"  of  an  opposite  nature  to  or  stronger  than 
those  already  existing  between  the  "  dirt  "  and  the  material 
to  be  washed.  He  has  extended  his  observations  in  the 
present  pai*T  to  the  reactions  taking  place  between  soap 
and  colloidal  silica,  clay,  and  cellulose.  The  sih.  a  employed 
was  a  precipitated  product  having  the  composition, 
7SiOj,3H20.  When  this  was  shaken  with  soap  solution, 
the  lattei   was  partially  split  up  into  a  moo    bas  c  portion 

ami  .i  i a<  d  portion,  and  a  pan  ol  the  basic  soap  was 

precipitated  on  the  silica,  the  supernatant  liquid  containing 


a  h  i  ban  the  original  solution,     On  tin  md, 

«  hen    i  he   liquid   «»  filti  red,  I  ol   the   fill 

contained  thi    more  ash,  i  he  greati  i    I  hi    dilul  ioi    ■ 

i  bowed  thai    I  hi 

the  passage  of  the  silica  through  the  filter,  bul  that  the 

■ o    m "  pleti  i  be  ip  hi  i  'ii' 

contration  ol  the  soap  and    the  greatei  the  produetioi 
the    siii,  a    and     oap    ad  lorpl  ion   compound.     'I  he 

ound  '"  earrj  '■'•',  i  imi 
i  he  poo  a  oi  the  filtei   th  in  pure  wati  i       i  hi    ad  oi  ption 

compound  between  silica  and  ba  ipi    i  table; 

;  t   ed    bj   shaking  two  oi    fchrei    tinv      with 

j  of  water,     Thor  latum  between  tl ncentration  ol 

p     .ini and  i  he  rati  of  elarifioal i  per 

sion-  urn  be  shown  by  a  poriodii   curve,  with  minimum 

1 its  at  concentrations  of  |  and  -fa  ] il   tj   oap.  When, 

solutions  of  soap  an      haken   with  day,   thi    ad  Drption 

pi tens    are    far    more    pronounced    than    with    the 

materials  previously  studied.     Not   only  is  a  larger  pro- 
portion  ol  the  -oap  precipitated  on  the  day,  but  a  go 
proportion  ol  the  lattei  is  held  in  suspension  bj  the    i 
l.'tt   in  solution.     The  suspensions  do  nol   Bettle    readily 
and,   when  liltercil,  a  large  proportion  ol   the  •  laj    pa 
through  the  filter.     A  I  per  cent,  solution  of  soap  willcarrj 
206  times   n  on    .lav  through  a  lilter  than  pun-  wa 

Thr     phenomena     are     considerably     more     proi 

with  a  hydrated  clay  than  with  an  ignited  day.  As 
regards  the  rati-  of  clarification  ol  suspensions  ol  olaj 
in  solutions  of  -oap.  ii  was  found  thai    ■  ontaining 

j  per  cent,  of  soap  ami  over,  settled  rapidly   and  at  the 

same  rate  ;   the  rate  ,,t  sedimentation  reached  a  minii 

hi  a  concentration  of  .!■-,  per  cent,  of  soap,  and  below 
this  it  again  increased.  The  decomposition  oi  soap  by 
cellulose  is  less  pronounced  than  in  the  case  .1  thi  other 
materials,  ami  is  barely  perceptible  with  solutions  contain 
ing  less  than  I  per  cent,  of  soap.  Hut  it  take-  place  in 
the  sense  thai  the  cellulose  combines  with  a  basic  portion 
of  the  soap  and  the  solution  contains  a  more  acid 
ihu-.  m  an  opposite  sense  to  the  decomposition  effected 
by  lampblack  ami  red  earth.  Consequently  il  followsthal 
these  bodies  adhere  readily  to  cellulose,  but  w  Inn  the  com- 
bination i-  treated  with  a  solution  of  soap,  the  adhesion  is 
naturally  broken.  — I.  P.  B. 

Patents. 

nil  fmm  pabn  and  other  nuts  .   Apparatus  for  extracting . 

.1.    H.    Bglen,  Liverpool.     From  J.  B.  Esuman-Gwira, 
Cape    Coast,    Hold    Coast    Colonv.     Eng.    Pat.,    :5:i.">7. 
Feb.  11.  1909. 
Tiik  apparatus  claimed  consists  essentially  ol  arotatable 
i  asing  prot  ided  with  a  hopper  ami  an  outlet  eo<  k  arranged 
,n  oppositi  sides.     Through  this  casing,  which  may  have  a 
lining    of    perforated    metal    to    facilitate     the 
off  of  the  liquid,  passes  a  on. oil, l.-  shaft  (oi  shafts)  carrying 
-i  ii  ring  arms  and  projei  ting  beyond  thecasing.fl  oil 
between  the  rotatable  stirring  arms,  are  fixed  statioi 

arms,  to  assist  in  detai  hing  the  sofl  oU-containing 

of  the  nuts.     Means  are  also   provided   for  locking  the 
casing  with  either  the  hoppei  or  the  outlet  cock  upperm 
and  for  the  admission  of  steam  to  heal   the  contenti 
i  he  vessd.     C.  A.  M. 

Washing  compound.     \\.  and  F.  Walker,  Ltd.,  and  .1.  T. 
Freestone.  Liverpool.     Eng.  Pat.  17.228,  July  24.  1909. 

An  ordinary  soap  powder  is  incorporated  with  a 
proportion   (say  50  per  cent.)  oi   m  u  •■*}?• 

preferably   in  the   hydrated    form     ("ma  '    )• 


ng  preparations ;    Manufaci  The  1- urn 

A.    k, ib  .     Ii  ill.      i/S     I  '  ■     Eng.    Pat.    21,742, 

Sept.  23,  1909.     Ondei   lnl    I   n     ■  No      26,  1908. 

A  preparation  capable  oi  removing  paints  and  varnishes 

from    painted    surfai  es,  ,i;"-   •■*•■   '\''  • 

from  textile   materials     n    solid    surfaces   i-  obtained  by 

■acting   mineral  oil   residues  (t.g.,   the   tar  or  eoudron 
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from  the  distillation  of  crude  petroleum)  with  methyl  or 
<  ;hyl  alcohol,  with  or  without  the  aid  of  heat  and  pre  satire. 
The  filtered  alooholio  eztraot  will  contain  from  -  to  :■ 
per  cent,  nt  active  bitumini  unces,  and  may  be 

made  into  an  emulsion  wit  It  water.  In  this  form  it  is 
particularly  suitable  for  washing  textiles  or  for  cleansing 
furniture.  oil-painteel  walk  and  the  like.— C.  A   M. 

(>i7 ;    Process   and  apparatus  for  tin    immediate   recovery 

of   rtsiduary from   larth    which   has   be 

used  lor  clarifying  or  bleaching  oil,  by  tin  ust  of  .'hum. 
B.  Noltenius,  Bremen,  Germany.  Eng.  Pat.  8245. 
April  6,  1000. 

SjsbPt.  Pat.  401,617  of  1909;  this  J.,  1909,  1146.— T.  F.  B. 


Vegetable  oik  :   Method  of  treating .     The  Oil  Refining 

Improremi  uts   Oct.,    Ltd.     Fr.    Pat.   405,316,   July   22, 
1909.     Under  Int.  Conv.,  Nov.  11.  1908. 

See  Eng.  Pat.  24.209  of  1908  ;  this  J..  1009. 1081.— T.  F.  B. 


XIII.—  PAINTS  ;      PIGMENTS  ;      VARNISHES  ; 
RESINS. 

Patents. 

Printing  ink  and  oil  paints  ;    Process  for  the  production 

of .     P.    G.    Jagenburg,    Wartofta,    Sweden.     Eng. 

Pat.  4040,  Feb.  IS.  1909.     Under  Int.  Conv.,  Feb.  19 
1908. 

See  Fr.  Pat.  399.604  of  1909  ;  this  J.,  1909/992.— T.  F.  B. 

Reverberatory  furnaces  for  calcining  hydratcd  cxides  of  iron 
Eng.  Pat.  5619.     See  V1J. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Caoutchouc;      Determination      of as     tetrabromide. 

G.    Hiibener.     Gummi-Zeit.,    1910,    24,    740 — 742. 

ases  apparently  low  results  for  the  percentage 
of  caoutchouc  in  raw  rubbers  are  obtained  by  Budde's 
method.  The  author  contends  however  that  the  values 
obtained  may  really  represent  the  actual  amount  of 
caoutchouc  hydrocarbon  present,  and  that  the  higher 
values  obtained  by  other  methods  may  be  erroneous, 
owing  to  the  presence  of  non-caoutchouc  substances  which 
EBcuM  to  separate.  Two  samples  of  raw  rubber 
were  examined  from  ties  point  of  view.  Sample  No.  I. 
was  tacky  and  yielded  6-92  per  cent,  of  resin  on  extraction 
with  acetone.  Sample  No.  II.  was  dry  and  contained 
7-84  per  cent,  of  resin.  In  neither  case  did  the  resins 
yield  a  bromine  derivative-  which  was  insoluble  in  a 
mixture  of  alcohol  and  carbon  tetrachloride.  5  grms.  of 
each  sample  were-  covered  with  carbon  tetrachloride 
;n  a  500  c.c  flask,  allowed  to  stand  for  24  hrs.,  and  the 
volume  then  made  up  to  500  c.c.  w.th  .  arbon  telr.-n  hloride. 
The  solution  was  thoroughly  shaken,  and  a  10  c.c.  sample 
was  removed,  diluted  with  60  C.C.  of  carbon  tetrachloride. 
and  mixed  with  50  cc.  of  Budde's  brominating  solution. 
The  action  e>f  the  bromine  was  allowed  to  proceed  for  15 
mmutes.  when  the-  liquid  was  diluted  with  50  c.c.  of 
alcohol,  and  allowed  to  stand  until  the  precipitate  hail 
completely  Bettled.  The-  precipitate  was  collected  on 
a  weighed  filter,  washed  first  with  a  mixture  of  fcetra 
chloride  and  alcohol  (2:1),  then  with  alcohol,  dried  at 
00°  C  and  weighed.  Other  samples  of  the  original 
rubber  solutions  were  then  taken  and  the  caoutchouc 
estimated  as  above.  Samples  (6)  wen  taken  after 
thoroughly  shaking  up  the-  solutions,  but  were-  filtered 
through  asbestos  before  bromination.  Samples  (c)  were 
taken   from   the   centre  of  the  solutions   after    the-   latter 


had  been  alloweel  to  stand,  so  that  the  insoluble  constituents- 
might  partially  settle-  out.  Samples  (rf)  were  taken  in 
the  same  way  as  samples  (c),  but  were  filtered 
bromination  as  in  the  ease  of  {b).  A  fifth  sample-  (e 
No.  I.  was  taken  in  the  same-  way  as  (c).  but  was  filtered 
through  a  filter  paper  before  bromination.  The  following 
pi-n-e-iitages  of  caoutchouc  were  found  in  this  way: — 


Rubber  sample. 

Solution 

sample. 

No.  I. 

No.  II. 

per  cent. 

per  cent. 

(a) 

89-12 

91-26 

(6) 

80-38 

88-21 

(c) 

82-73 

89-10 

(rf) 

78-11 

85-941 

(,-, 

76-44 

In  order  to  ascertain  whether  the  low  results  obtained 
in  (d)  and  (e)  were  due  to  caoutchouc  remaining  on  the 
filters,  the  insoluble  constituents  which  settleel  out  from 
the  solution  of  sample  No.  I.  were  removed  anel  brominated, 
a  relation  between  the  weight  of  insoluble  constituents 
and  that  of  their  bromine  derivatives  being  thus  arrived 
at.  An  estimate  of  the  amount  of  insoluble  bodies  present 
was  thus  obtained,  and  making  a  correction  for  this, 
it  was  found  that  the  values  for  caoutchouc  so  calculated 
were  sensibly  in  agreement  with  those  of  samples  (e)  and  (dr 
respectively.  By  repeated  filtration  of  a  solution  of  a  third 
sample  of  raw  rubber,  the  author  was  able  to  obtain, 
on  precipitation  with  alcohol,  a  simple  of  caoutchouc 
which  showed  on  analysis  by  the  tetrabromieie-  method, 
practically  100  per  cent,  of  the  hydrocarbon.  The 
original  sample  of  rubber  contained  only  9-6  per  cent, 
of  resin,  andthe  caoutchouc  estimated  by  Budde's  method, 
in  a  solution  which  has  been  filtered  anel  otherwise  treated 
as  samples  (d)  in  the  table  was  only  83-29  per  cent.  In 
the  unfiltered  solution  85-82  per  cent,  of  caoutchouc 
was  found.  Hence  in  this  case  it  was  clearly  not  sufficient 
to  filter  the  solution  once  through  asbestos  in  order  to 
remove  the  insoluble  constituents,  whereas  repeated 
filtration  did  actually  remove  them.  The  author  concludes 
that  in  chemically  pure  rubber  the  Budde  process,  with 
15  minutes  bromination,  gives  good  results.  In  the  ease 
of  raw  rubbers  the  first  precaution  to  be  adopted  is  to  filter 
the  solution  till  clear. — E.  W.  L. 

Patent. 

Rubber ;    Process  for  the  manufacture  of  spongy  .     E. 

Poizot.  Glos,  France.  Eng.  Pat.  16.603.  -My  16,  1909. 
Under  Int.  Conv..  Feb.  12,  1909.  Addition  to  Eng. 
Pat.   16.540  of  1909;    this  J.,  1910.  225. 

Good  products  may  be  obtained  by  treating  by  the  process 
claimed  in  the  previous  patent  (see  this  J..  1909.  1261), 
a  mixture  in  suitable  proportions  of  "  latex  "  caoutchouc 
(say  4  kilos.),  ordinary  pure  caoutchouc  or  gum  (say  4 
kilos.),  old  powdered  rubber  (4  kilos.),  sulphur  (0-8  kilo.), 
zine-  oxide  (2  kilos.).  ■•  whitefactice "  (2  kilos.). and  volatile 
alkali,  (say  625  c.c.  of  3-6  per  cent,  ammonia  solution), 
the  last-named  being  preferably  added  to  the  factice. 

— C.  A.  It 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 


Liming  [hides  and  skins] 
Griffith.  J.  Amer. 
5,   109—129. 


;  The  principles  of .     R.  W. 

Leather    Chem.     Assoc.     1910, 


The  author  reviews  our  present  knowledge  of  the  liming 
process,  and  gives  the  results  e>f  some  original  observation-. 
About  5  per  cent,  of  a  lime  of  good  quality,  calculated 
on  the  hide  weight,  is  sufficient  for  a  satisfactory  lime- 
liquor.     The  "  mellowness"  of  a  used  lime-liquor 'may  be 


\..i.  XXIX.,  N».  •<■] 


....  XVI.     MHI.S;    IF.K'iTUSEKS. 


ari  i  tii  a  1 1  \    produced   \\    Iho  addition  of  ammonium  rol- 

phate     The  maximum  plumping  effect  is  produced  in  8     9 

tor  which  depletion  begins,  but  the  hide  will  plump 

M  iniiiii'i -imh  iii  cold  water.     The  plumping  effeol 

fs  illlnl  ill ill   to   the  hydroxyl  inns. anil  it  1      

thm  'Ins  swelling  is  nol  suppressed  by  Bait.  The  theorj 
.if  i  lir  i.  t  ion  i  (  lime  as  a  dcpilat  Lng  agenl  is  not  yi .  sot  tied, 
■  and  KiiiuT  considering  the  a.  lion  to  be  bacterio- 
logical,  while  \  on  Schroodoi  considers  il  purely  ohemical. 
.■I  IihI  substaw  o  in  the  limes  is  exaggerated,  as  it 
Includes  the  epidermal  matter,  whioh  l  ia  the  object  of 
using  in  remove.  Experiments  made  by  the  author  to 
determine  the  inHucm  e  of  previous  soaking  in  water  on  the 
■oration  of  the  bide  substance  showed  that  up  to  24  hours 
Ibis  luul  no  influence,  but  a  longer  soaking  increased  the 
amount  of  hide  Bubatanoe  dissolved  by  the  lime-liquor. 
The  object  aimed  at  in  the  liming  process  Bhould  be  to 
obtain  -i  layei  of  parti,  let  of  lime  qircad  over  each  hide. 

— D.  .1.  I.. 

I    tcomeler   for   comparing   hot    paste*.     Cappenberg.     Se. 
XVII. 

I'm  BITS 

Leather-board;  Method  of  manufacturing  a  substitutt 
tor  \V.  .1.  Ostberg,  St.   btilda,  Australia.     Eng. 

Pat.  22,004,  Sept.  27,  1909 

Tin  process  consists  in  reducing  leather-waste  to  pieces 
"iii  ,  in.  thickness,  removing  tannin  from  them  by 
means  of  bleaching  powder  solution,  and  then  saturating 
them  with  an  adhesive  composition.  Sufficient  materia] 
tn  form  a  sheet  is  then  pressed,  partly  dried  and  finally 
calendered.  The  product  is  improved  in  appearance  and 
ik.i  rendered  waterproof  by  applying  to  both  sides  a 
mixture  of  glue,  linseed  oil,  and  boric  acid. — D.  J.  L. 

Tannin. containing  extracts  from  vegetabi  matter,  man 
particularly  extracts  of  mangrovi  hark ;  Process  for 
th,  treatment  of  H.  Damki  hler  and  H.  Schwindt, 

Bremen,  Germany.     Eng.  Pat.   lM.mi'.i.  o,t.  i'.i.  limit. 

Taxnin  extracts,  mure  particularly  mangrove  extract, 
are  decolorised  by  means  t>;  "  nascent  hydroxides  of 
metals  "  produced  by  elei  trolysis  in  a  bath  ha\  ing  different 
metals  as  anode  and  cathode,  solutions  oi  salts  of  these 
metals  heine  also  added  to  the  bath.  The  precipitated 
hydroxides  carry  down  the  colouring  matter  in  the  form 
nt  a  lake,  while  the  i  ascent  hydrogen  also  has  a  clarifying 
effect.  Aluminium  and  ?.inc  arc  the  most  suitable  nu  tals 
for  the  electrodes.  A  non-electrolytic  process  consists  in 
adding  dominates  of  the  alkaline-earths,  more  particularly 
barium  aluminate.  to  the  extract.  The  precipitated 
hydroxides,  carrying  down  the  colouring  matter,  are  made 
•.I  settle  by  adding  sulphuric  acid  or  sulphates.  The 
two  processes  may  be  combined.— D.  J.  L. 

L-athr  ;  Manufacture  of  compositions  foi  ttsi  in  dress- 
ing-  .     G.  W.  Johnson,  London,     From  Ohcin.  Fabr. 

Elektro.  Biebrich  on  Rhine,  Germany.  Eng.  Pat. 
B960,  April  15,  1909. 

See  Fr.  Pat.  402.292  of  lfidi) ;  this..!..  1909.  1212.— T.  F.  B. 

Quebracho  extracts  :    Treatment  of  A.  Redlieh  and 

•I.  Wladika.  Vienna.  Eng.  Pat.  14.">lu\  June  21, 
15)09. 

See  Fr.  Pat.  404.305  of  1909  ;   this  J.,  1910.  226.— T.  F.  B. 

Tannin   extracts;     Pr s  for  the   manufacture  of  . 

Nitritfabrik  Akt-Ges.,  Copenick,  Germany.  Eng. 
Pat.  16,440,  July  U.  1909.  1  nder  Int.  Conv.,  July  20, 
1908. 

See  Pr.  Pat.  105,110  oi  1909  ;  Una  J.,  1910,  227—  T.  F.  B. 

Bating  skins  ;  Process  for ,  re  placing  tl-  i/ants 

extracted  from  animal  excrements,  especially  dot)  duna. 
<;.  Eberle.  Fr.  pat.  405,597,  July  30,  1909.  Under 
Int.  Conv.,  N..\.   16,   1908,    March  17  and  June  5,  1909. 


XVI.     SOILS  ;    FERTILISERS. 

i/ ganisms  .    .1  and 

amide-nitrogen  In/  8.   Bierema.     Centr.  f.   Hakt., 

1909,   23.   672    -726.  Biedermann's   Zentr.,    1910,   39, 
126     132. 

A  i.A.a.1.  number  of  experiments  haw  been  made  with 
micro-organisms  using  nitrates,  ammonium  compoun 
amide-  and  amino-ai  id  a  i  tin  ■  ol  nitzogen,  and  a  gn  ■ 
variety  of  substances  as  the  sourci  of  carbon,  The  nutri.  at 
fluids  contained  small  quantities  ol  dicaloium  phosphate, 
magnesium  sulphate  and  Bodium  chloride,  and  the  pro- 
|iih  i  urns  of  i'ii  iii  I  a  ned  nitrogen  ami  combined  oarbon  wore 

always  0-,'i  and  ()■  t  per  cent .  re- 1  net  i\  el\  .       Inundation  W8I 

effected  by  means  of  earth  or  from  an  active  culture.     1  h. 
experiments   were   performed   in   both  deep  and  shallow 
vessels.      Sodium  nitrate  acted  as  a  favourable  sourco  of 
nitrogen  in  presence  of  most  carbon  compounds,  calcium. 
acetate   being  least  satisfactory.      Calcium   nitrate  proved 

an  even  bettor  source  of  nitrogen,  particularly  in  c buuv 

1 1< m  with  glycerol,  dextrose,  and  cal  nun  lactate  :  lactose 
and  calcium  acetate  were  less  active,  though  they  gave 
better  results  than  with  sodium  nitrate.  Ammonium, 
nitrate  was  far  h-s  suitable.  Ammonium  Bulphab 
favoured  the  growth  of  moulds  rather  than  that  of  bacteria. 
Ammonium  carbonate  alone  was  almost  inactive,  but  it 
gave  good  results  when  used  together  with  sucrose,  dextrin, 
glycerol,  lactose,  etc.  Magnesium-ammonium  phosphate, 
in  spite  of  being  sparingly  soluble,  was  an  i  scelfent  source 
of  nitrogen.  Formamidc  and  a  etamide  wen-  not  good 
media  for  the  development  of  soil  organisms.  I 
alone  was  not  capable  of  serving  as  the  source  both  ol 
nitrogen  and  carbon,  but  in  conjunction  with  manmtol, 
maltose,  or  dextrose,  it  was  quickly  assimilated.  Hip- 
puric  and  was  very  active  in  combination  with  carbo- 
hydrates. Leucine  and  tyrosine  acted  as  sources  of  both 
carbon  and  nitrogen,  as  also  did  asparagine  and  neutra- 
lised aspartic  acid,  which  wen  readilj  assimilated  when 
in  combination  with  carbon  compounds.  Ammonium 
formate  was  almost  useless  ;  the  act  .air  and  especially  the 
Illiterate  were  more  readily  utilised.  Ammonium  oxalate 
and  the  ammonium  sail-  oi  succinic,  la  tic,  malic,  tartaric, 
and  citric  acids  were  all  assimilated  when  m  combination 
with  carbon  compounds.  Carbon  dioxide  and  methane 
were  unsuitable  as  Bources  oi  carbon,  as  also  were  ethyl 
nol  and  acetone.  Mannitol  and  glycerol  were  equiva- 
lent to  the  carbohydrates  as  sou t  carbon  ;  starch  and 

cellulose  required  first  to  be  broken  down.  The  call  ium 
salts  of  acetic  and  butyric  acids  had  but  little  value; 
those  of  succinic,  malic,  and  lactii  acids,  however,  were 
very  good  and  often  had  a  value  equal  to  that  of  the 
carbohydrates.  Assimilation  was  in  every  case  most 
rapid  in  the  shallow  vessels.  The  foregoing  conclusions 
were  controlled  by  quantitative  experiments,  and  in 
addition  some  150  races  of  bacteria  and  moulds  were 
isolated  in  pure  culture.  The  moulds  absorbed  into  then 
own  structure  by  far  the  major  part  of  the  nitrogenous 
nutrient,  the  balance  being  found  in  solution  as  ammonia 
and  nitrate.  The  various  races  of  micro. orgai 
showed  a  great  difference  in  their  resistance  to  sterilisation, 
the  moulds  being  far  less  easily  decomposed  than  bacteria. 


— E.  F.  A. 


Patents. 


Superphosphates;    Apparatus   tor   removing from   tht 

decomposition    chamber.     K.    J.    Beskow,    Hdsingborg. 
U.S.   Pat,  949,055,  Feb.   15,   1910. 

s,  i   Eng.  Pat.  20,466 of  1907  ;  this  J.,  1908,  C   F.  B. 


Fertilisers;  Stimulant-        foragn  ull%  ngmades 

of  mangani 
Vr.  Pat's.  406,694  and  405,696,  Nov.  21,  I 


See  Eng.  Pat.  21,202  of  1909;  this  J..  1910.  22ii.  -T.  F.  B.        See  Eng.  Pat.  26,867  of  1909;  this  J.,  1910,  Hi?.— T.  F.  B. 
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Cl    XVIL—SCGARS;  STARCHES;  GUMS. 


[Hatch  31,  1»10. 


XVII.-SUGARS  ;    STARCHES  ;    GUMS. 

Beetroots ;     Determination    of    invert    sugar    in .     J. 

Urban.     Z.  Zuokerind.  Bdhmen,  1910,  34.  2*7—297. 
To  detennine    invert    sugar    in    beetroots,  the  solution 
obtained  by  digeeti]  i  pulp  is  clarified  with  basic 

lead  acetate  and  50  c.c.  of  the  solution,  freed  from  Wad. 
treated  with  Fehling  solution  according  to  Herzfeld'e 
method.  The  50  < .< .  normally  represent  13  trims,  of  pulp, 
which  from  18  per  cent,  beetroots,  contain  2-34  gnns.  oi 
sucrose.  In  the  calculation  of  the  invert  sugar  from  the 
weight  of  copper  obtained,  tin-  only  tables  a\ ailable  wi  re 
:  I         3  for  10  gnns.  of  sui  n  se,  and  thai 

of  Baumann  for  5  grms.  As  the  above  solution  contains 
only  about  2-.">  sun.,  of  su  rose,  if  has  been  usual  to  add 
pure  sugar  to  make  up  the  total  to  10  <_rnns.  This  pro- 
cedure is.  however,  inconvenient,  and  the  author  has 
prepared  a  table  for  use  with  ordinary  Fehling  solution, 
boiling  for  two  minutes,  and  having  2-5  gnns.  of  sucrose 
present.  The  results  obtained  by  means  of  this  table  are, 
however,  not  quite  accurate  owing  to  the  varying 
sugar  content  of  the  roots.  For  this  reason 
and  to  avoid  destruction  of  sucrose,  which  occurs 
with  ordinary  Fehling  solution,  the  caustic  soda 
has  been  replaced  by  an  equivalent  quantity  of  sodium 
carbonate  and  a  table  prepared  for  use  with  this  method, 
using  2-5  grms.  of  sucrose  and  boiling  for  five  minutes. 
This  solution  is  more  sensitive  to  invert  sugar  than  the 
former.  Cold  aqueous  digestion  must  be  used  in  preparing 
the  solutions  for  invert  sugar  determinations,  since  the 
hot  digestion  method  may  destroy  25  per  cent,  of  the 
invert  sugar  present. — L.  J.  de  W. 

Colouring  matters  of  th,   cane;    Action  of  sulphurous  acid 

°" ■     P-  de  Sornav.     Bull.  Assoc.  Chim.  Sucr.  Dist. 

1910,  27,  «7C — 681. 

The  author  maintains,  in  agreement  with  Vivien.  Pellet, 
and  others,  that  sulphurous  acid  acts  on  colouring  matters 
similarly  to  other  acids  and  without  becoming  converted 
thereby  into  sulphuric  acid.  In  sulphited  juices  the  whole 
of  the  sulphurous  acid  may  be  found,  on  titrating  with 
iodine,  even  when  the  juices  have  stood  a  long  time. 
Sulphurous  acid  prevents  the  subsequent  darkening  of 
juices,  and  this  effect  is  more  important  than  its  de- 
colorising power,  Its  oxidation  on  heating  takes  place 
more  or  less  rapidly  according  to  the  temperature  and  at 
the  expense  of  the  oxygen  of  the  air.  and  of  easily  reducible 
foreign  organic  matters  present  in  the  sugar. — L.  J.  DE  \V. 

Sugar  lactones  ;    Relation  between  the  chemical  constitution 

and  tin  optical  rotatory  pom  r  of  the .     C.  S.  Hudson. 

U.S.   Dep.  Aerie..  Bureau  of    Chemist rv,     l!ll(l,    Circulai 
No.  49.  1—8. 

It  -  g<  oi  rally  agreed  that  the  sugars,  the  lactones  of  the 
■corresponding  acids,  and  the  glucosidos.  possess  a  Isotonic 
ring,  but  that  this  ring  is  absent  from  the  structure  of 

tin-  alcohols  and  acids  corresponding  to  the  sugars.  The 
sugars,  the  lactom  .  and  the  glucosides,  are  strongly  rota- 
tory, whereas  the  alcohols  ami  acids  an-  feebly  rotatory,  and 
it  may  be  assumed,  as  a  first  approximation,  that  the 
rotations  of  the  lactones  are  entirely  due  to  the  lactonic 
rings.  There  arc  two  possible  structures  for  the  lactonic 
ring.   viz.  : — 


-Lui 
i  1 1 


and 


-U-c- 


The  author  advances  the  hypothesis  that  lactones  oi 
dextri , -rotation  have  the  lactonic  ring  on  one  side  ol  th 
structun  of  tevo-rotation  have  it  on  the  other, 

and  tin   position  of  the  ring  shows  the  former  pos 
thi   OH- group  on  the  y-carbon  atom.     He  gives  a  list  of 
the  structural  formula?  and  Bpei  ific  rotations  of  24  Is 
of  the  monobasic  sugar  acids,  including  every  such  lactone 
for   which   the   structure  and    Bpecific   rotation  have   been 
determined  ;    in  no  ease  is  there  an  exception  to  the  above 


hypothesis,  all  the  lactones  which  have  the  ring"  above  V 

the  chain  being  tavo-rotatory,  whilst  all  those  which  have 
it  "below"  are  dextro-rotatory.  The  author's  theory 
may  be  applied  to  the  determination  of  the  constitution 
of  the  monose  aldehyde  sugars.  Thus,  the  cyaiu< 
thesis  or  its  reverse  has  shown  the  steps  of  the  following 
series  :  d-erythrose  -*■  <f-arabinose-»-  d-glucose  -*■  </-gluco- 
heptose-*  tf-glueo-octose.  Si  nee  d-gluco-octonic  lai  tot 
dextro-rotatory,  its  ring  must  be  considered  to  be  below  the 
chain. and  therefore  the  hydrogen  atom  joined  to  the  y-carbon 
atom  is  above  the  chain.  From  this,  and  similar  reasoning 
m  sd  on  the  optical  properties  of  rf-aralxmic.  cf-glnconhl 
and  d-gluooheptonic  lactones,  the  author  deduces  a 
configuration  for  d-glucose  identical  with  that  chosen  hj 
Ki seh.-r  on  chemical  data.  The  steps  of  the  proof  more.  .\  ei . 
give  the  structures  of  d-arabinose  and  cf-erythrose.  The 
author  also  confirms  Fischer's  configurations  for  (/-galactose 
and    d-mannose,    and    shows    that     rhamnose     has    the 

OHOHH   H 
configuration,  CH;, .  C  •  C  ■  C  •  C  •  COH,    a    result     which 
H    HOHOH 

confirms  Fischer's  work  with  regard  to  the  configuration 
around  the  three  carbon  atoms  next  in  order  to  the  alde- 
hyde group,  and  settles  the  question  of  the  configuration 
around  the  carbon  atom  adjacent  to  the  methyl  group; 
with  regard  to  this  last  point.  Winther  selected  the  same 
configuration  on  the  ground  that  Tate's  bacillus  attacks 
rhamnose.  The  relations  above-mentioned  corroborate 
the  view  that  the  formation  of  lactones  involves  the 
y-carbon  atom  preferably  to  any  other  ;  the  parallelism 
between  the  position  of  the  lactonic  ring  and  the  direction 
of  rotation  of  the  lactone  (a  parallelism  which  would  not 
hold  if  the  ring  were  considered  as  formed  with  any  atom 
other  than  the  y-carbon  atom)  seems  to  show  with  certainty 
that  the  lactonic  ring  in  these  monobasic  sugar  lactones 
forms  on  the  y-carbon  atom. — L.  E. 

Pastes  [starch,  etc.] ;    A  viscometer  for  comparing  hot . 

H.  Cappenberg,  Chem.-Zeit.,  1910,  34,  218—220. 
The  author  has  designed  a  viscometer  for  starch  pastes 
and  other  viscous  substances,  such  as  liquid  glucose,  glue, 
varnishes,  etc..  in  which  a  spherical  weight  of  standard 
dimensions  is  drawn  upwards  through  a  column  of  the  paste 
of  fixed  height  and  temperature,  the  time  in  seconds  occu- 
pied in  doing  this,  under  the  pull  of  a  known  load  in  grams 
constituting  an  observation.  A  series  of  trials  are  made  with 
a  regularly  decreased  load,  these  being  tabulated  for  com- 
parison, it  having  been  found  that  single  observations 
with  a  fixed  load  are  useless  for  this  purpose.  In  comparing 
starches  it  was  found  that  pastes  containing  5  per  cent, 
of  potato  starch  and  9  per  cent,  of  wheat  starch  gave 
co-incident  figures,  and  it  may  reasonably  be  assumed 
that  for  these  samples  the  thickening  powers  were  in  that 
ratio.  It  is  recommended  that  only  thick  pastes  or  liquids 
of  high  viscosity  be  compared  by  means  of  the  apparatus,  as 
trials  with  thinly  viscous  liquids  have  given  erratic  results. 

— >J.  A. 

Patents. 

Sugar  factories  ;    Furnaces  for  usefully  disposing  of  bagasse 

and  molasses  from  .     W.    P.    Thompson,   London. 

From  F.  J.  J.  van  der  Kolk.  Xeiu  Fersana,  Java.     Eng. 
Pat.   1.5,092,  June  28,   1909. 

The  bagasse  is  burnt  under  the  boiler  in  a  furnace  of  con- 
Biderable  depth  provided  with  ordinary  grates  at  the  bottom. 
( tne  or  more  retorts  (into  the  top  of  which  pipes  carrying 
the  molasses  are  led)  are  arranged  across  the  furnace,  the 
gaseous  products  of  the  combustion  of  the  molasses 
escap  ng  through  holes  in  the  'ops  of  the  retorts  into  the 

11 Oder  the  boiler.      When  a  large  amount  of  charcoal  or 

charred  molasses  has  collected  in  the  retorts,  it  is  emptied 
through  hinged  or  pivoted  lids  into  a  second  furnace  pro- 
vided with  a  sliding  grate.  A  large  quantity  of  air  is 
admitted  through  the  grate-,  and  the  products  of  partial 
or  complete  combustion  pass  into  the  bagasse  furnace. 
The  molasses  is  thus  completely  burnt,  without  the  escape 
of  any  noxious  fumes  into  the  atmosphere. — L.  E. 
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L.     Sovereign     and 
i    5    P 8,486, 


.   tank  foi    heating  ills-  starch,  a 
,|  convcrtci  nil"  i'  ill  connected  vi 

an  expansion  i  I her      I ' ■  i  ••  -  condin  i  sti  im  from  the 

expansion  i  liambci .  and  fn  in  ea.  liof  th ivartin      i     e] 

in  the   heating   tank,      ["he  starch  is  continuous!}    intro- 
duced from  the  heating  tank  to  the  first  of  the  convert 
Is;     a    pressure   of    steam    higher   than    atmosp] 
pressure        maintained  in   these   vessels.     The  converted 

liquor    is    r inuouslv    introduced    into    the    expansion 

pkamber   and    withdrawn   therefrom.     L.  E. 


inh  [starch];    Process  and  apparatus  foi    separating, 

washing,  and  \ting  .     A.    W.    II     Lenders, 

Waukegan,   III.     I'.S.   Pats.  948,512  and  948,513,   Feb. 
-     1910 

Tiik  apparatus  includes  a  series  of  receptacles  containing 
it  ing    devices    comprising    stationary    members     and 

ri bate  rotating  members.     A  pipe  leads  from    the 

bottom  of  the  first  receptacle  to  I  he  upper  part  of  the  next, 
and  so  on  throughout  the  series.  A  suppl}  pipe  foi  the 
material  to  be  treated  (ground  corn)  leads  into  the  first 
ii  icle,  end  a  wati  r-supply  pipe  leads  to  the  lower  pari 
of  tlit  !asi  receptacle,  A  i  nrrent  of  water  is  made  to  flow 
through  the  receptacles  in  opposition  to  the  force  of 
gravity  and  at  a  rate  sufficient  to  float  ofi  the  Btarch  but 
not  sufficient  to  overcome  the  gravity  of  the  bras.  The 
bran  is  withdrawn  and  passed  through  a  disintegrating 
device  t"  the  next  receptacle  ami  so  on,  in  the  direction 
opposite  to  thai  of  the  flow  of  water.  The  receptacles  are 
tructed  sn  as  to  diminish  the  velocity  "i  the  water  in 
the  direction  of  its  flow.  The  water  in  each  receptacle 
pting  at  the  upper  part,  is  churned  by  the  agitating 
ili-\  ice.     L.  E. 

[starch] ;  Process  of  steeping  .    A.  W.  H.  Lenders, 

Waukegan,    111.     O.S.    Pat.    948,514,    Feb.    8,    1910. 

This   is   a  prior   to   grinding 

Th<  Etrain  is  confined  ina  batteryof  steeping  tanks,  a  stei  pit 
liquid  ing   of   water   and    sulphurous   acid,    being 

I  through  tin-  units  of  the  batterj  in  succession. 
The  units  are  cut  out  of  the  circulatory  system  in  the  Bame 
iirilir  of  succession,   one   by   oni  tin   in  the  units 

llnis  cut  out  is  drained,  washed,  and  removi  ,1.  the  units  are 
refilled  with  new  grain,  and  re-connected  in  the  battery. 
The  acid  water  which  is  drained  off  is  recharged  with 
sulphurous  acid  and  returned  to  the  circulatory  system. 

— L.  E. 


XVIII.     FERMENTATION    INDUSTRIES. 

H*'  r  manufactun  ;    Study  *>l  colloidal  phenomena  i'ti . 

F.  Emslander.     /.  Chem.  tnd.  KoDoide,  1910,  6.  156 
lti4. 

In-  previous  papers  (this  J.,  1!"'4.  945;  1909,  153)  the 
author  lias  pointed  out  the  importance  of  the  colloidal 
point  of  view  in  the  study  of  beer  and  its  manufacture. 
It  has  been  calculated  thai  1  c.c.  of  worl  or  beer  contains 
1018  colloidal  particles,  presenting  an  aggregate  surface  of 
too  sq.  in  Thus,  surface-forces  and  phenomena  play  a 
very  important  part  :  they  may  be  considered  under  the 
heads  of  liquid-solid,  liquid-liquid,  and  liquid-gaseous 
phases.     Any  factor  which  destroys  m  reduces  the  surface 

■■■■ins  promotes  coagulation  of  colloids  (chiefly  of  protein 
nature)  and  increases  attenuation.  These  factors  have 
Keen  studied  [loc.  cit)  in  the  investigation  of  the  influence 
■  if  the  surface  of  the  containing  vessel  both  on  attenuation 
and  on  diastatie   action.     Tin-  liquid  liquid    phase  is  of 

ordinate  importance  in  brewing,  but  cases  may  occur 
in  n  lech  t  he  piti  h  lining  of  the  tuns  may  exude  oil.  Beer- 
scale,  itself  produced  by  the  coagulation  of  colloids  on 
the  walls  of  the  tuns,  has  a  most  favourable  influence  in 


pri  vi  ni ing    im' her   ■  The    infl 

lull. i..  one  of  the  ] 

and  the  stability  of  tl     coll  tvn  by  the  el 

during     ton ■  ■    tion  of  1 he 

worl  '  i   I"  ■  r  also  promoti  :  ion. 

I  hi  i  her,  i  b<    failure  ot  I  hi    ■  ■  uum  fi  i  mi  atal  ion  proi 
may  be  largely  attributed  to  thi    it  fluenco  •■!  the  formation 
of  bubbles  oi  gat  on  I  he    m  fai  ■    ten    on         thi   colloidal 

particles.     <  in  i  he  ot  hi  r   hand,    beet    ■     l lepri  ved 

of  its  colloids  by  filtration,  but  the  quality  maj  be  partially 
resti  red  by  agitation.  Besides  i  hi  urfai  ■  phenomena,  thi 
i:c  c  i  i  u  lie  1 1  influence  sol-formation  havi  to  ■  i  onaidexed, 
namely  peptonisation  and  solution  of  the  proteins. 
Tin  leprocei  es(i*z.,those  favouring  sol-formation)  promote 
stability,  and  the  favourable  influence  of  hydrogen 
or  a  certain  degree  of  acidity,  falls  in  this  category.  The 
desire  for  mulls  poor  in  protein  is  on  false  lines,  and  a  high 
proportion  of  proteins  in  a  properlj  controlled  condition 
constitutes  the  ideal.  Besides  the  utabili  ing  influence 
of  positive  ions  there  is  also  that  ot  protective  colloii 
hop  resins,  tannin,  dextrin,  mineral  colloids,  and  alcohol. 
These  .ni  as  emulsifying  agents  increasing  the  viscosity. 
The  colloidal  beer  par  txcellinci  is  the  Bavarian  beer,  to 
which  must  be  added  porter.  These  typi  ari  regarded 
by  the  authoi  as  eminently  nutritious,  and  he  propose  a 
hypothesis,  based  on  their  colloidal  condition,  in  explana- 
tion of  this  view.   The  colloids  of  the  beer  are  regarded  as 

acting   as    protective   colloids   towards   other   I I  tufl 

and  experiments  on  thi agulation  of  mixtures  of  milk 

and  beer  or  black  malt  wortt  are  i  ited  in  support  of  this 
hypothesis. — J.  T.  B. 

Benzoir.  cinnamic,  and  aalicyli   acids;    Detection  of 

171  iriin.  ('.  von  der  Hcide  and  !•'.  Jakob.  Z.  filters. 
Nahr.  Genussm.,  L910,  19,  137  -153. 
A  ruHTinN  of  the  wine  is  acidified  with  sulphuric  aeid  and 
extracted  with  chloroform;  after  the  chloroform  solution 
has  been  washed  with  a  little  water,  salicylic  ai  id  is  tested 
for  by  adding  3  e.c.  of  water  and  Hun  a  few  drops  of 
0-05  per  cent,  ferric  chloride  solution.  Another  portion 
of  the  wine  is  then  rendered  alkaline,  evaporated 
to  a  small  volume,  acidified  and  extracted  with  ethei 
The  ethereal  solution  is  shaken  with  dilute  alkali  solution, 
whereby  the  organic  acids  are  obt  i  ned  in  aqueous  solution 
in  the  form  of  their  salts.  The  solution  is  heated  on  a 
water-bath  until  all  dissolved  ether  has  been  expelled,  and 
then,  after  cooling,  is  treated  with  1  per  cent,  potassium 
permanganate  solution;  the  first  few  drops  of  perman- 
ganate convert  anv  cinnamic  acid  present  into  hen/alde- 
hyde which  may  be  detected  by  its  odour.  As  little  as 
iinl  mgrm.  of  the  a<  id  gives  a  distinct  odour  of  benzalde- 
hyde.  Tin-  mixture  is  next  heated  on  the  water-bath 
aiid  the  permanganate  solution  is  added  drop  by  drop 
until  the  pink  col. nail. ni  persists  for  a  few  minutes;  the 
excess  of  permanganate  is  then  destroyed  by  the  addition 
of  sulphurous  acid,  and  the  acidified  solution  Is  extra,  ted 
with  ether.  The  treatment  with  permanganate  destroys 
any  salicylic  acid  and  organic  matter  present,  convert? 
the  hcnzaldehvde  resulting  from  cinnaiini  n.  id  into  benzoic 
acid,  and  leaves  the  latter  acid  unchanged.  The  ethereal 
solution  containing  the  benzoic  acid  is  evaporated  and 
benzoic  acid  may  be  .Lie.  ted  in  the  residue  by  converting 
this  aeid  into  ammonium  diaminobenzoate  as  described 
by   Robin   (this  .1..    l'tllS.    1171).     In   ordi  "ain 

whether  benzoic  acid  is  present  as  such  in  the  wine  (the 
process  just  given  detects  the  presence  of  both  cinnamic 
a.  id  and  benzoic  aeid).  a  third  portion  of  the  sample  is 
rendered    alkaline    and    evaporated    until    ;  has 

been  removed  ;  the  residual  solution  is  acidified,  sub- 
mitted to  -team  distillation,  and  the  d  extracted 
with  ether.  The  ethereal  solution  is  then  evaporated, 
and  the  residue  is  testi  dt   i  '•  ■  ■ 

The    authors    have    also    investigated    the    preserving 
oction     of     th.-      thn        acids,     and     find     that 
mentation  do.-s  not  take  pi.ee.  in  must   to  which  yi 
has  been  added,  in  thi   :   ■  of  the  following  quant 

of  the  acids  :—benzoi.  acid,  0-15  to  0-25;  salicylic  acid, 
ii-Iii  to  0-25;  and  cinnamic  acid,  0-05  to  045  grm.  per 
litre.— W.  P.  S. 


•  - 
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[March  31.  1010. 


CiJ<r;    CM  tloragi    of  appk .     11.    i      Gore.     U.S. 

I  Chemistry,  1910,  Ciiculai  No.  18, 
1—  i:;. 
The  author  gives  the  results  of  experiments  on  the  cold 
storage  of  apple  c  da  I  from  9  varieties  of  apples, 

viz..  Tolman  Winesap,  rellow  Newtown,  Rails,  Gilpin, 
Baldwin,  Golden  Russet,  Roxbury  Russet,  and  Kentucky 
Red.     The  Brel  are  more  typical  of 

the    usual    An.  er    apples    than    the    last     thru-. 

All  the  decayed  parts  were  removed  from  each  lot  of  apples 
before  grinding.  Tin-  juices  were  cooled  (in  some  cases 
to  belo*  0  C.)>  then  stored  at  o  (_'.  ami  examined  bom 
time  to  time.  The  cid  i>  prepared  from  tin-  firs)  six  of 
the  above-mentioned  varieties,  remained  withoul  noticeable 
fermentation  for  36 — 57  days,  and  had  not  fermented 
sufficiently  to  be  considered  as  becoming  "hard"  or 
a ■"  until  they  had  been  stored  for  90 — 119  days. 
As  regards  the  other  rulers.  83  days  elapsed  before  notice- 
able fermentation  Bel  in.  and  123  days  before  they  had 
fermented  enough  t"  be  considered  as  Incoming  "hard" 
or  '"  sour."  The  ciders  (with  the  exception  of  the  Tolman) 
suffered  no  deterioration,  but  rather  had  improved  in 
flavour  daring  storage. — L.  E. 

Whisky  ;  Distillation  of  .     A.   B.   Adams.     J.   Ind. 

Eng.  CUem..  1910,  2,  34—12. 
Two  kinds  of  stills  are  used  for  the  first  distillation  in  the 
United  States,  namely,  the  three-chambered  still  in  Mary- 
land and  Pennsylvania,  and  the  ten-  or  twelve -chambered 
continuous  still  in  Tennessee  and  Kentucky.  In  the  case 
of  the  three-chambered  still,  after  a  "  run."  the  slop  or 
spent  beer  (wash)  from  the  bottom  chamber  is  drawn  off, 
the  contents  of  the  middle  and  top  chambers  are  run  into 
the  bottom  and  middle  chambers  respectively,  and  the 
top  chamber  is  charged  with  fresh  wash.  The  contents  of 
the  "  doubler  " — a  copper  cylinder  connected  to  the  still 

are  run  into  the  middle  chamber  of  the  still,  and  the 

doubler  is  re-charged  with  the  combined  "  heads  "  and 
"  tails  "  from  the  previous  "  run."  The  still  is  heated  by 
live  steam,  and  the  vapours  after  passing  through  the 
""doubler"  are  condensed.  The  "first  runnings  or 
"  heads  "  are  collected  in  the  "  low  wines  tank,  the  middle 
portion  in  the  "  high  wines  "  tank,  and  the  last  runnings 
or  "  tails  "  in  tin-  "  low  wines  "  tank.  The  "  high  wines  " 
are  re-distilled  the  following  day  in  a  pot  still  for  whisky, 
the  "  heads  "  and  "  tails  "  from  this  distillation  being  added 
to  the  wash,  whilst  the  "  h>  a  water  "  is  run  to  waste. 
In  the  case  of  the  continuous  still,  the  distillate  from  the 
tirst  distillation  is  re-distilled  in  a  pot  still,  and  frequently 
the  "  heads  "  or  "  foreshots  "  are  left  in  the  finished  pro- 
duct. Samples  representative  of  a  day's  working  by  both 
processes  were  collected  and  analysed,  the  Allen-Marquardt 
method  being  used  for  the  determination  of  the  higher 
alcohols.  The  results  are  given  in  the  form  of  tables  and 
curves,  and  from  a  discussion  of  their  significance,  the 
author  concludes  that  the  following  facts  may  be  regarded 
as  established.  ( I )  In  both  processes  practically  all  of  the 
higher  alcohols  I"  fusel  oil")  are  found  in  the  finished 
whisky,  only  slight  traces  being  eliminated  in  the  spent 
wash  and  "lees  water.'  2]  lining  tie-  distillation 
certain  chemical  changes  occur  in  the  acids,  as  is  shown 
by  tie  difference  in  the  amount  eliminated  from  the  wash 
-and  that  found  in  th"  distillates  :   in  the  esters,  as  is  shown 

by  the  loss  in  the  i ond  distillation  :  and  in  the  aldehydes. 

The  finished  whisky  is  almost  neutral.  (3)  Furfural  is 
produced  during  the  distillation  in  the  three-chambered 
still,  but  not  in  the  continuous  still.     When,  however,  the 

whisky  obtained    by  the  latter  | lored  in  a  chat  red 

wooden  cask,  furfural  is  produced.  (4)  The  substances 
which  produce  the  unpleasant  odours  frequently  observed 
in  the  "  tails  "  and  "  lees  water  "  are  not  due  to  "  fusel  oil." 
J  E  also  Allen,  this  J..  1891,  30.">.  519  :  and  Schidrowitz. 
this  J.,  1902,  814  ;    1905,58.1;    1906,  1900.)— A.  S. 

Spirit,     denaturrd  ;      I  'ontarninations    of    and    their 

remedy.     O.  Mohr.     Z.  Spiritusind.,  1910,  33,  63—  54. 

Denatured  spirit  is  frequently  contaminated  by  sub- 
stances that  impair  its  usefulness,  especially  for  burning  in 


lamps,  by  choking  the  pores  of  the  wick  and  charring  the 
latter.  The  amount  of  residue  left  bj  spirit  when  evapo- 
rated should  not  exceed  0-1  grin,  per  litre  after  being  dried 
be  an  hour  at  105'  C,  though  this  quantity  is  frequentij 
exceeded  considerably.  Of  the  contaminating  impurities, 
Oils  (chiefly  mineral  oil),  when  present  in  any  quantity 
can  be  detected  by  the  turbidity  ensuing  on  dilution 
with  water,  petroleum  being  also  detected  by  its  smell  under 
these  conditions;  whilst  fats  impart  the  property  of 
dissolving  copper,  the  spirit  acquiring  a  green  tinge. 
Acetic  acid  causes  the  spirit  to  corrode  metals  (lamp  con- 
tainers, etc.),  and  being  volatile,  cannot  be  determined  M 
evaporation,  distillation  and  titration  being  necessary; 
Resins  also  lead  to  the  corrosion  of  metal  lamp  fittings,  etc., 
owing  to  theirs  d  character.  Sugar  is  a  frequent  impurity 
and  chokes  the  lamp  wild;  and  produces  charring.  Ii 
may  be  detected  by  the  polarimeter  and  by  Fehling 
solution  (with  or  without  previous  inversion).  The 
source  of  many  of  these  impurities  is  traceable  to  the  casks 
in  which  the  spirit  has  been  transported  and  stored. 
Wooden  casks  are  lined  with  gelatin  to  prevent  the  spirit 
from  dissolving  out  tannin,  etc.,  from  the  wood  :  but  the 
gelatin  is  soluble  to  some  extent  in  spirit,  though  this 
defect  may  be  obviated  by  the  use  of  chromated  gelatin, 
rendered  insoluble  by  exposure  to  the  light  of  an  elect  in 
lamp.  Rusty  iron  should  not  be  allowed  to  come  in  contact 
with  denatured  spirit,  since  it  darkens  the  colour  of  the 
denaturing  agents.  It  is  desirable  to  introduce  regulations 
for  preventing  the  storage  of  lamp  spirit  in  vessels  liablo 
to  produce  contamination,  or  to  ensure  that  retailers  are 
supplied  solely  with  bottled  spirit. — C.  S. 


Poisoning  due  to  .spirits,  and  the  delation  of  amyl  alcohol 
[fusel  oil)  in  spirituous  liquors.     H.  Hollander.     Munch 


mod.    Wochcnschr.. 
1910.  1,  671. 


1910,   57,   82—83.     Chem.    Zentr.. 


For  the  detection  of  amyl  alcohol  in  spirituous  liquors, 
25  c.c.  are  treated  with  I  c.c.  of  A'/l  potassium  hydroxide 
solution,  and  distilled.  5  c.c.  of  the  distillate  are  boiled 
for  1  minute  with  5  c.c.  of  concentrated  acetic  acid,  and 
then  a  drop  of  phenylhydrazine  is  added.  The  clear 
solution  is  again  boiled  and  then  cooled,  and  concentrated 
hydrochloric  acid  introduced  so  as  to  form  a  lower  layer. 
If  the  liquor  contained  amyl  alcohol,  a  green  ring  is 
formed  at  the  zone  of  contact  of  the  the  two  layers,  the 
coloration  being  due  to  a  green  colouring  matter  produced 
by  the  action  of  hydrochloric  acid  on  acetylamylphenyl- 
hydrazine. — A.  S. 


Gasoline,  and  alcohol  tests  on   internal-combustion   motors. 
Strong.     See  Ha. 


Patents. 

Beer  ;  Process  of  producing  a  pale,  chill-proof .     F.  H. 

Wagemann.    Des    Moines,    Iowa.     U.S.    Pat.    949.011, 
Feb.   15,   1010. 

The  process  of  producing  a  pale,  chill-proof  beer  consists  in 
dividing  the  wort  into  two  parts,  boiling  the  first  portion 
with  a  small  percentage  of  hops,  settling,  and  filtering 
the  liquid  before  delivering  to  the  fermentation  tun.  The 
second  portion  is  treated  in  a  similar  manner,  but  the 
filtered  wort  is  boiled  with  the  principal  quantity  of  hops 
in  the  wort  copper,  strainod,  and  filtered  before  it  is 
mixed  with  the  first  portion.  A  variation  of  the  process 
consists  in  running  both  portions  of  the  wort  separately, 
after  boiling  with  a  small  proportion  of  hops  and  clarifying, 
through  a  second  filter  inlaid  with  fresh  hops;  the  other 
parts  of  the  process  being  the  same  as  described. — J.  F.  B. 


ng    process.     R.    Kubessa,    Kalk,    Germany.     U.S. 
Pat.    949,581,   Feb.    15,    1910. 

See  Addition  of  Julv  13,  1906,  to  Fr.  Pat.  333,939  of  1903  ; 
this"  J..  1907,  29.— T.  F.  B. 
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XIXa.     FOODS. 

i  intttiim   i'i   husk   in  \     Qoske.     '/.. 

I'm.-. -     Nahr.    (!enu  im.,    1910,    19,    164      158. 

n >! It. w inn  im  tin., I.  based  upon  tin  difference  betwoon 

i    husk   and    that    of   ordinary    id 

powdi  !        for  the  detet  m  nation  of  added  husk 

in  ordinal '  hie  grm,  of   t  In    dry,  fat  froe  i  ocoa 

lixod  in  a  stoppered  tube  with  Jit  c.e.  of  a  calcium 
nlution    pre|>ared   by  dissolving    107*1    grins,    of 

nn  chloride  in   100  i  >     oi  water  (tin--  solution  should 

a  Rp.  (jr.  of    I-..:;.,  at   30   C        The  Btopper  oi   the 

moved,  the  mixture  in  heated  t"  boiling  for 

two  minutes  ami  wh>lo  still  hot  Bubmitted  to  centrifugal 

actum  for  ti  minutes,     The  liquid  portion  is  now  removed, 

and  the  almost  Bolid  sediment   is  collected  >in  a  weighed 

washed   with   hot    water  until   free  from  chlorine, 

I  at    100   ('.  and  weighed.     Prom  the  weight  oi  the 

in. 'Tit  ni  Imsk  obtained,  the  excess  quantity  of  the 
latter  present  in  the  original  eocoa  is  calculated.  For 
this  purpose,  u  ma-  hi  taken  that  cocoa  husk  itself 
vields  38-7  per  cent,  of  sediment,  and  the  amount  of  fat  in 
tin'  cocoa  must  also  be  taken  into  consideration.  The 
figure.  H.i'T.  was  the  highest  result  obtained  on  the  examina- 
tion of  a  number  nt  -nuiL     ni  a  husk,  the  average 

result  being  24-5  per  cent.  From  the  final  result  obtained, 
a  deduction  of  ti  per  cent,  is  made,  this  being  the  quantity 
of    husk    yielded    by   ordinary   commercial   cocoas.     I'm 

iplo,  I  grm.  of  dry,  fat-tree  cocoa  yielded  0-0618 
v'im.  of  sediment,  or,  using  the  figure  38-7,  0-16  grm.  of 
Busk.     As  the  cocoa  contained  ls-l  percent,  of  fat,  tins  is 

■ .  aletit  tn  13  |K-r  cent,  nf  busk  in  the  original  sample. 
Deducting  li  per  rent.,  the  sample,  therefore,  contained 
7  per  cent,  oi  added  husk.     \Y.  P.  S. 

Cocoa;     The    addition    of    •potassium    carbonate    to   . 

Bordas.     Ann.  Falsific,  1910,  3,  til    -70. 

AViiilst  French  manufacturers  in  genera]  do  not  add  alkali 
salts  to  cocoa  for  the  purpose  of  producing  so-called 
soluble  cocoa,  the  importation  into  Prance  of  foreign 
cocoa  so  treated  has  oi  late  years  reached  very  large 
proportions,  and  the  author  discusses  the  question  «  hither 
the  sale  of  such  cocoa  should,  or  should  not,  be  prohibited, 
and  whether,  if  permitted,  the  quantity  of  added  alkali 
should  not  be  regulated  by  law.  Natural  cocoa-mase 
oontains  from  2-46  to  3-0f>  per  cent,  of  potash  (K20). 
calculate.!  on  the  dry,  fat-free  substance,  whilst  samples 
of  soluble  cocoa  examined  contained  from  4-82  to  ti-41 
(ht  cent.  Vs  regards  the  effect  on  health,  there  is  con- 
siderable conflict  of  opinion  as  to  the  possible  action 
of  the  added  potash,  but  it  seems  that  there  is  no  direct 
1.  nee  of  injury  to  health  provided  that  the  cocoa 
does  not  contain  an  excessive  quantity  of  potassium 
Belgium.  Italy,  and  Switzerland,  however,  prohibit 
the  sale  of  eocoa  cotita  ning  more  than  3  ]>er  cent,  of  alkali 
carbonate,  and  m  INunnatiia  the  limit  is  fixed  it  2  percent. 
The  I'ii  .ted  States  prohibits  the  sale  of  cocoa  containing  any 
aided  alkali  and  the  same  regulation  obtains  in  Austria. 
The  author  considers  that  the  term  "  soluble-cocoa  "  is  a 
misnomer,  the  darker  colour  of  an  infusion  of  "  soluble- 

i"   as  compared   with   that   of  ordinary   c b 

due  to  a  greater  proportion  of  colouring  matter  passing 
into  solution.  Whilst  a  smaller  quantity  oi  "soluble- 
cocoa  "   than  of  ordinary  c  coa  is  required   to  colour  a 

n  volume  of  water  to  the  same  depth  of  tint,  an 
apparent  advantage  to  the  consumer  thus  accruing,  he  is, 
at  the  same  time,  buying  potassium  carbonate  and  water 
at  the  price  of  eocoa.  "  soluble-cocoa  "  containing,  on  the 
average,  about  2  per  cent     more  moisture  than  ordinary 

i    powder. — W.  P.  S. 

Apple  pulp  and  apple  jellies;    Analysis  of  .     A.  C. 

Chauvin.     Monit,  Scient,   Utio!  24,   163—165. 

TitK  author  has  carried  out  a  number  of  experiments  with 
apple  pulps  and  apple  jellies  containing  known  amounts 
of  added  cane  sugar,  dextrose,  and  dextrin,  with  the 
object  of  ascertaining  whether  the  quantities  of  sugars 
added  could   be  determined  after  the  mixtures  had  been 


boded,  or  whether  the  boiling  | in  ad  oha 

1 '>•    tat  i  harifioation  oi  the  di  ttrin,  m  hit  h  would  inb 
with  the  analyst  .     it  was  found  thai   th 

at  i  onvertt  .1  a  pot  tion  oi  the  di  ttrin  into  a 
u  .    the  quantity  of  the  latt.  r  pn 

with  from  its 7-M  peri  ent  of  doxtrost       Con  equently, 

it  may  be  orrom  ousl-  i  om  luded  that  di 

in  a  sample  when  Buch  is  not  actually  the  cast       w.  P   3 

l'\'l  I 

Milk;    Process  foi  preserving ,  with  n  view  to  itt 

in  thi   liquid  Muti   icithniit  ti, 

G.   Kunick.  London.     Hug.   Pat  2682,   Feb.    I,   1909 
i  ci .-it  milk  is  skimmed   n  the  usual  way.    The  cream  or 
milk  tat   i-   freed  from  water,  incited  ami   purified,  and 

placed  in  cask-  in  which  it  gets  hard  and  can  be  kept   fi 
long  time  without   the  addition  of  any  pn    i  i  II. 

nuncl     in  Ik    is    treated     bj     any     well-known     method 

giving  a  white,  dry  powder  in  which  the  casein  and  albumin 
have  urn  undergone  any  important  modification  owing  to 
the  heat  to  which  they  have  been  l  ;    tins  powder 

also,  can  be  kept  for  a  very  long  time  if  well  packed.  At 
the  place  of  consumption,  the  powdei  i-  mad.-  into  an  emul- 
sion with  water,  e.g.,  by  pouring  it  slowly  into  about  ten 
tunes  the  quantity  of  hot  water,  the  water  being  kept  m 
motion  throughout  the  operation.  The  milk  fat.  or  other 
suitable  fat.  is  added  to  the  emulsion  (about  33  parts  if  fat 
per  100  parts  of  powder)  which  is  kept  in  motion  all  tin- 
time,  the  fat  and  other  substances  then  being  incorporated 
by  mechanical  means  so  as  to  form  a  permanent  suspension ; 
the  best  temperature  for  incorporation  is  between  50° 
and  60°  C— L.  E. 


Milk;  Process  of 'pasteurising  —.  J.  Willmann,  Shelton, 
Conn.,  I'.K.A.  Eng.  Pat.  8041,  April  3,  1909.  Under 
Int.  Conv.,  May  2o,  1908. 

See  U.S.  Pat.  913,600  of  1909;  tin- J..  1909,379.— T.  F.  B. 

Cottonseed    oil    and    food     compositions     containing     it  ; 

Impts.    in    .     J.    H.    Filbert.     Fr.    Pat.    406,558, 

July  29,    1909. 

Sbe  U.S.  Pats.  929,846    and    930.2SC  oi    1909;    this  J., 
1909.  999.— T.  F.  B. 


XIXb— WATER  PURIFICATION  ;  SANITATION. 

I'ntabh  waters;    Note  on  On  controlling  of  thi  sterilisation 

of by  means  of  the   fluorescent  substances  present. 

F.  Dienert.     Comptes    rend.,  1910,  150,  487 — 488. 
The  fluorescent  organic  bodies  present   in  surface  we 
are  destroyed  by  oxidation.     A  comparison  of  the  flu 
cent  images,  given  bj   pencils  of  strong  reddish-blue  ray- 
traversing  the  samples  of  water,  is  proposed  as  a  rapid 
us   of   controlling    the    working    of   installation 
lisiue  water  supplies  b\    ozone.      A  few  minutes,  it   is 
,].   suffice  for  a   t  ist.       \.  Sbld. 

Radioactivity    of    mineral  Determination    and 

lotion  nf  the .     F.   Henrioh.     '/■■  angew.  Chem., 

1910,  23,  340-  342. 
Tiik  radioactivity  of  a  sample  of   water   may   be   readily 
determined   by  tin-  circulation  method,  using  an  Elstcr- 
I      nl  electroscope  and  arranging  the  apparatus  as  in  the 
figure      A    i-  the  electroscope,    B    i  ball,  C  a 

VvouUPs  bottle,  of  1-25— 1-5  litres  capacity,  L>  a  long 
mix-  tilled  with  calcium  chloride,  and  E  a  glass  or  metal 
tube  tilled  with  tine  wire.  An  experiment  is  first  carried 
out  Usui.,  distilled  water  in  C,  to  ascertain  the  air-leakage, 
a  determination  is  then  made  with  the  water  to  be 
tested;  from  this  result  is  deduct.,!  the  ••induced 
activity,  which  is  obtained  by  a  third  experiment,  rilling 
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tl»'  Ml  of  the  electroscope  with  air  from  the  room  :    in 
the  position  of  the  leaves  is  noted  at  the  end  of 


60  minutes.  The  activity  in  a  litre  of  water  (<■*),  reckoned 
in  volts.  i<  given  by  the  expression, 

Me'-fae' — Me — ae+f0-23e', 

v 
where  M  is  the  effective  volume  of  the  bell,  a  the  volume 
of  air  in  the  rest  of  tie  system,  »   the  volume  of  water,  e 
the  activity  in  a  litre  of  air  before  circulation,  and  t    the 
activity  after  circulation.     The  activity,  in  Mache  units. 

is  then,    lniiii  •it'lHJ'    k    'lc'mg    tne    capacity    of    the 

electroscope. — F.  Sods. 

Radiow:tt>  Saxony.     C.  Schiffner  and  M.  Weidig. 

Z.  an..'.  w.  ('hem.,  1010,  23,  364. 
The  authors'  investigations  show  that  in  the  mining 
districts  of  Saxony,  where  uranium  minerals  occur,  waters 
insiderable  radioactivity  (0-2 — 72-li  Mache 
units)  are  found,  and  that  the  activity  depends,  as  a  rule. 
on  the  amount  of  uranium  present  in  the  vicinity.  In 
many  instances,  however,  water  of  marked  activity  has 
been  found,  in  the  absence  of  deposits  containing  uranium. 

— F.  Sodx. 

Bad  iters;     Artificial .     J.    Landin.     Indus- 

trie dni  mien  Norden.  1909.  37.  411.      Chem.-Zeit..  1910, 
34,  Rep..   102. 

The  radioactivity  of  natural  waters  is  mostly  very  low. 
The  most  active  natural  water  yet  discovered  is  that 
from  an  old  Roman  well  on  the  island  of  Ischia  ;  this 
water  has  an  activity  of  30,800  units  (volts  discharged 
per  hour  per  litre  of  water).  The  activities  of  other 
natural  waters  is  as  follows  : — Water  from  Joaehimsthal. 
14.000  units;  Grabenbacker  spring,  Ganteri,  12,000 — 
13,000;  Buttel  spring,  Baden-Baden.  9000—10,000; 
Patriks  spun..'.  Porta,  Sweden,  800;  and  Hog  springs. 
Hederi,  Sweden.  600  —  600  units.  Waters  of  much  stronger 
radioactivity  can  be  prepared  artificially,  e.g.,  by  immer- 
!  an  insoluble  radium  preparation  in  the  water.  For 
baths,  water  should  have  an  activity  of  200.000  units. 
and  for  pump-rooms,  an  activity  of  10.000  units.  In 
Sweden  such  waters  an-  now  placed  on  the  market  in 
specially  constructed  bottles  by  the  "  Radioaktiva 
vatten  "   of  Stockholm. — A.  S. 

Examination  of  creosote.     Davis.     See  IIL 

Patexts. 

IFafer  purification.     J.  C.  Thresh,  Chelmsford,     Eng.  Pat. 
3023,  Feb.  8,  1909. 

Water,  free  or  practically  free  from  suspended  organic 
matter  other  than  bacteria,  etc.,  is  treated  with  a  small 
quantity  of  active  chlorine  (ordinarily  not  exceeding  the 


equivalent,   per   1,000,000   parts  of   water,  of  2   parts  ..) 

111.  ripe.  and.  it  may  be.  frequently  less)  m  the  form 
say,    of    a    solution    of   calcium    hypochlorite.     After   the 
\    half   an   hour,   the   water   is   treated     with 
met  alii,     iron,   ...;..   iron   turnings,    filings,   or   cleat 
iron,  the  latter  combining  with  the  unused  chloi 

i  .inverted  into  an  oxidised  form  that  can  lie  removed 
by   filtration  or  sedimentation. — L.  E. 

cide.     G.   Oddo.  Pavia.   Italy.     US.    Pat.   948,738 
Feb.  8,  1910. 

Copper  ore.  roasted  and  ground,  is  treated  with  sulphuric 
acid,  first  at  the  ordinary  temperature  and  then  at  a  high 
temperature,  until  all  the  salts  are  transformed  into 
sulphates.  The  mass  obtained  is  neutralised  with  lime. 
ami  the  precipitate  is  dried,  ground,  and  sifted  ;  it  is 
claimed  as  an  insecticide  powder  which  is  insoluble  in 
water. — F.  Sodn. 

Water;    Process  for  the   purification  of .     E.   E.   M. 

Payne  and  W.  H.  Stavnes.     Fr.  Pat.  405.367,  July  23. 
1909.     Under  Int.  Coin-.,  March  23.   1909. 

See  Eng.  Pat.  6935  of  1909  ;  this  J..  1909,  1161.— T.  F.  B. 
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Cinchona  bark;    The  assay  of .     H.   Engelhanli   an.l 

H.   W.  Jones.     Pharni.  J.,   1910.  84,  236. 

The  authors  recommend  Keller's  method,  modified  l.y 
Fromme,  together  with  a  titration  of  the  alkaloids  ;  they 
carry  out  the  assay  as  follows  : — 2-5  grins,  of  fine  or 
moderately  coarse  powder,  are  heated  in  a  200  c.c.  Mask 
with  2  c.c.  of  25  per  cent,  hydrochloric  acid  and  20 c.c.  of 
distilled  water  for  10  minutes  on  a  steam  bath;  the  flask 
is  allowed  to  cool,  and  then  50  grms.,of  ether  and  25  grins. 
of  chloroform  are  added.  The  mixture  is  well  shaken, 
supersaturated  with  5  c.c.  of  caustic  potash  solution  (15 
per  .int.),  and  then  shaken  continuously  for  15  minutes; 
I  '5  grins,  of  gum  tragacanth  are  now  added  and  the 
mixture  shaken  again.  After  the  liquids  have  separated) 
60  grins,  (equal  to  2  grms.  of  bark)  are  filtered,  and 
extracted  three  times  with  1  percent,  hydrochloric  a.  nl. 
using  20.  10.  and  10  c.c.  respectively.  The  combined  acta 
solutions  are  shaken  well  with  IS  C.c.  of  chloroform, 
supersaturated  with  ammonia,  and  again  well  shaken. 
After  settling,  the  chloroform  is  filtered  through  a  double 
filter  into  a  tared  Erlenmeyer  flask  of  100  c.c.  capacity, 
the  aqueous  solution  shaken  twice  more  with  10  c.c.  of 
chloroform,  the  additional  chloroform  filtered  and  added 
to  the  first.  The  solvent  is  then  evaporated  off  and  the 
residue  dried  at  100°  C  to  a  constant  weight.  The  result 
is  too  high,  owing  to  the  presence  of  fatty  matter. 
The  residue  is  therefore  dissolved  in  10  c.c.  of  alcohol  and 
10  c.c.  of  ether,  when  30c. c.  of  waterare  added ;  the  solution 
is  coloured  with  a  few  drops  of  hematoxylin  solution,  and 
JV/10  sulphuric  acid  added  with  constant  shaking  until 
the  purple  colour  has  almost  changed  to  vellow  ;  10  c.c. 
of  water  and  more  acid  are  now  added  until  a  lemon  yellow 
is  obtained  ;  then  30  c.c.  of  water  are  added,  and  after 
vigorous  shaking,  more  acid  is  added  until  the  lemon-yellow 
colour  persists.  Each  c.c.  of  acid  corresponds  to  0-0309 
grin,  of  total  cinchona  alkaloids.  The  relation  of  the 
percentages  of  the  four  principal  alkaloids  of  the  drag 
is  almost  constant. — A.  Sbld. 


' './//.  iru  :  (  nni/Kiioids  of 
tlut  inci.  A.  J.  Ultee. 
32—34.     Chem.  Zentr.. 


with  pyrogaUol  and  phioro- 

Chem.     Weekblad,     1910,    7, 
1910.  1,  519. 


Caffeine  forms  well-defined  additive  compounds  with 
pyrogallol  and  phloroglucinol,  when  equimolecular  equiva- 
lents, in  warm  concentrated  aqueous  solutions. are  mixed. 
Caffeine-pyrogaUol,  ('qH,,,()A'4.('(iH,(  >,  4H20,  forms 
needle-shaped  crystals,  m.  pt.  about  70'  ('.  It  is  partially 
dissociated  in  aqueous  solutions  and  yields  up  it-  caffeine 


Vol.  XXIX..  No.  6.     'i     XX.     ORGANIC  PRODUCTS;  MEDICINA1.  SUBSTANCKS  l\l.   nll>      371 


when  extracted  with  chloroform.     Caffeim  phloroglucinol, 

I  N',,C,H,U         II  l  '      mi  ll        "     about      is;,      C. 

•     -  rcadih  converted  into  theobrom bj     baking 

■  -..liii "I    ilit-   alkaloid  in    excess   of   dilute   Bodiuxn 

olution  wiili  ii  few  drops  of  dimethyl  sulphate, 
entlj   uii  ming.     J.  <  >.  B. 

"in  corm  and  seed;    Assay  of  .     [Impurity  of 

"  eolehicini  "  at  determined  in  the  U.S. P.  official  method]. 
A.  K.  I..  Dohme,  II.  Bngalluurdt,  and  R.  Schmidt. 
I  "  ii  ulai .  1910,  58. 

paring  colchicine  on  the  targe  scale  by  a  method 

to  tin  assay  process  of  the  D.S.P.  1900,  the  yields 
obtained  have  been  below  those  indicated  by  preliminary 

is  of  samples,  employing  the  official  process.     By 

-  inii'lr-  of  colchicnm  corms  yielded  from  0-352  to 

■  it    ci  "colchicine,"  ami  !i  sample*  oi     Bed 

i^o  in  0-796  per  cent.     This"  colchicine  "was  then 

■nrified  by  Panchaud'a  method   (Schweiz.  Woch.  Chem. 

■harm.,   1906,  663),  as  follows.     To  the  "oolchioine"  of 

ay   process,   1  grni.  of  dry  chloroform,  followed  by 

2  grots,  of  dry  ether,  and  30  grms.  of  dry  light  petroleum 

added.      The  precipitate  formed  on  adding  the 

lust  was  collected,  washed  with  dry  petroleum  spun,  mid 

dneil       The  tunnel  and  filter  was  then  placed  on  the  flask, 

precipitate  washed  back  with  warm  chloroform 

into  the  flask;    after  thoroughly  washing  the  filtei  with 

chloroform,  that  solvent  was  driven  off  and  the  residue 

Mated  again  as  before,  with  chloroform  and  ether,  and 

la-precipitated    with   light    petroleum   spirit.     After   tins 

precipitation,  the  colchicine  was   collected,    dried 

.ml   weighed,  making  a  correction  of  2-2  mgrms.  for  the 

amount    of    alkaloid   dissolved    by    the   above    volumes   of 

■quid       Applying     this     method     to     the     "colchicine'' 

rouble  obtained  by  the  official  U.S.P.  process,  that  from 

ins   was  found   to   be  only  from  35-2  to  48-4  per 

Int.    pure;    and  that  from  the  seeds  from  68*1   to   75-8 

-  o:     purr.     J.  O.  B. 

m-Narcotine  (gnoecopine) .   Synthesis  of .     /'"  Inn, miry 

note.  W.  H.  I'erkm,  jun..  and  R.  Robinson.  Chem. 
Proc,  1910,  26,  16. 
DURING  the  course  of  some  experiments  on  the  synthesis 
of  the  alkaloids,  the  authors  have  found  that  gnoscopine 
is  produced  when  cotarnine  and  meconine  are  boiled 
in  alcoholic  solution  with  potassium  carbonate.  The 
synthetical  alkaloid  melts  at  229"  C.  and  this  melting  point 
Ms  unaltered  by  admixture  with  a  specimen  of  gnoscopine 
from  opium,  of  the  same  milting  point. 

The  synthesis  takes  place  according  to  the  scheme  : 

(1CH  OCHj 

o/°^-CHO  <- 


»■.<;■ 


\ 


ll.-t  H 


/ 


NHCH, 


C^    \co 

OCH,  c'h-CK 
CH,<°(     Qgg. 

CH, 

The  authors  intend  to  apply  this  reaction  to  the  synthesis 
of  hydrastine.  and  to  complete  the  synthesis  of  narcotine, 
narceine.  etc.,  by  resolving  gnoscopine  into  its  optically 
active  components  and  by  converting  the  cotarnie  acid 
which  has  recently  been  svnthesised  (Chem.  Soc.  Trans., 
1909.  95,  1977)  into  cotarnine. 

Aseamin,    the    neutral   saponin    of   Assam    tea   seed*.     H. 
Halherkann.     Biochem.    Zeits.    1909,    19,    310—367. 

Assamin  is  a  yellowish  white,  markedly  hygroscopic, 
optically  inactive  powder,  readily  decomposed  in  aqueous 
solution.     It  has  the  formula,  C30H16O,s.  and  is  hydrolysed 


by  3  (M-r  mil    sulphuric  acid  into  .  pi  ato  i 

and  japogi  nin,  <  ',.■"  .•-'  '.,■     \    amin 
i  powerful  Inn  inolytic    .1.  ii   B 

Colocyntli  ,  ol      — .     I-'.     B.     Power    and 

1 1,  u.  M e.    Chem.  Soo.  Trans.,  1910,  97,  99     110. 

Tim.  materia]  used  in  this  investigation  was  the  dried, 
peeled  fruil  of  CitruUiu  Colocynthiu,  Schrader.  The  pulp 
which, when  freed  from  seeds, amounted  to  211  percent, 
uf  the  whole,  was  extracted  with  alcohol.  The  portion  of 
this  extract  soluble  in  water  was  found  to  oontain  a  new 
dihydrii   alcohol,  citrullol,  C„H,tO,(OH)„  m    pt.  285°— 

290   i    .  and  a  fi  eblj  baeioi rphou   alkaloidali  abstance. 

The  latter  has  an  extremely  bitter  taste  and  posse-  , 
purgaiiw-  action.  The  portion  of  the  alcoholic  extract 
insoluble  in  water,  consisting  chiefly oi  resinous  material, 
contained  a-elatciin,  m.  pt.  232  C..[o]D»= — 68-9 in  chloro- 
form. In  the  same  portion  of  the  extract  there  were 
also  found  hentriacontane,  and  a  phvtosterol,  C27H4,0, 
m.-pt.  160°— 162°  C.  and  optically  inactive.  Ihe  ether 
and  chloroform  extracts  of  the  resin,  possessed  marked 
purgative  pn.perles  even  alter  the  removal  of  the  active 
alkal,, ulal  substances.  The  si-eds  were  found  to  contain 
traces  of  an  alkaloidal  substance,  a  small  amount  of  an 
enzyme  which  hydrolyses  pf-glucosides,  and  12-72  per 
cent,  of  a  fatty  oil.  From  the  ml  there  was  obtained 
a  small  amount  of  a  phvtosterol,  C20H31O,  which  melted 
at  158°— 160°  C.  and  had  [a]  D=  +  8-l°  in  chloroform. 

— F.  Shdn. 

Hi  d  clover  flowers  ;  Const  it  u>  nls  nj .     F.  B.  Power  and 

A.  H.  Salway.     Chem.  Soc.  Trans.,  1910,  97,  231—254. 

A  LARGE  amount  of  red  clover  flowers  [Trifolium  piatense, 
Linne)  was  gathered  and  dried.  The  alcoholic  extract 
on  steam  distillation  yielded  an  essential  oil  containing 
furfuraldehyde,  which  had  the  sp.  gr.  0-9476  at  20720°  C, 
and  «D=+4°  in  a  100  mm.  tube.  The  portion  of  the 
alcoholic  extract  soluble  in  water  contained  a  large  amount 
of  sugar  which  yielded  rf-phenvlglucosazone.  In  addition 
the  (allowing  substances  were  isolated  from  it  : — salicylic 
and  p-coumaric  acids;  worhamnetin;  a  number  of  new 
phenolic  substances  :  pratol.  C16H80.,(OH)(OCH3),  m.  pt. 
263°  C. ;  praten.sol.  C17H902(OH)3,"m.  pt.  210°  C.  ;  a 
yellow  compound.  C16H1007,  m.  pt.  280°  C.  j  a  substance, 
C16H703(OH)3.  m.  pt.  225°  C.  ;  a  substance,  CuH120„ 
m.  pt.  214  ('.  :  also  the  following  new  glucosidcs  :  tri/olin, 
CMit»01„HaO,  m.  pt.  260°  C.  which  yielded  on  hydrolysis 
a  yellow  colouring  matter.  Irifolitin.  C,,H10O,,  m.  pt. 
276°  C,  and  rhamnose,  C8H1:,<>-, ;  isotri/olin,  C22H22On, 
m.  pt.  250°  C,  and  a  glucoside  of  quercetm  melting  at 
235°  C.  The  portion  of  the  alcoholic  extract  insoluble 
in  water  consisted  chiefly  of  resinous  material.  The 
following  substances  were  obtained  from  it  :  myricyl 
alcohol,  heptacosane  and  hentriacontane ;  sitosterol, 
C27H4,0.  m.  pt.  135°— 136°  C.  [a]D=—  34-4°  in  chloroform ; 
a  new  dihydric  alcohol,  trifolianol,  C21H3102(OH)2,  m.  pt. 
295°  C.  ;  a  mixture  of  fatty  acids,  chiefly  palmitic,  stearic, 
and  linolie  acids,  and  a  small  amount  of  pratol,  C1,H1204, 
the  latter  having  evidently  been  in  the  resin  in  the  form  of 
a  glucoside. — F.  Shdn. 

Hyacinths  ;   Essential  oil  of .     C.  J.  Enklaar.     Chem. 

Weekblad,  1910,  7,  1—11.  Chem.  Zentr.,  1910,  1,  646. 
Fresh  hyacinth  blossoms  were  extracted  with  cold  benzene, 
the  benzene  was  distilled  off.  and  the  residue  treated  with 
dilute  alcohol  and  with  petroleum  spirit,  whereby  fatty 
oil  and  wax  were  precipitated.  In  this  way  a  small 
quantity  (0-01  per  cent,  of  the  weight  of  the  blossoms) 
of  an  essential  oil.  still  containing  traces  of  fatty  matter, 
was  obtained.  The  vapours  of  the  oil  have  a  strong 
unpleasant  odour  when  in  a  concentrated  condition, 
but.  when  greatly  diluted,  the  odour  is  quite  similar  to  that 
of  hyacinth  blossoms.     The  oil  disf  90    and 

150°  C.  at  10  mm.  pressure,  and  contains  about  50  jxr 
cent,  of  a  compound  containing  oxygen,  liquid  at  the 
ordinary  temperature,  b.  pt.  92°— 94c  at  10  mm..  20o  — 
206°  C.  at  760  mm.,  sp.  gr.  0-907  at  15°  C.  "^=1-4914. 
This  compound  contain  oxygi  n,  prol  ably  in  n  ether-like 
linkage ;     it    does   not    respond    to   ketone-reactions   and 


:;:- 


RG  SlNIC  PRODUCTS;  MEDICINAL  SUBSTANCES  ;  ESSENTIAL  OILS.     [March  31,  1910. 


beha\.  •  -uiipound   on    treatment    with 

permanganate.  The  oil  also  contains  benzyl  alcohol, 
benzyl  benzoate,  and  a  non-nitrogenous  fluorescent 
substam         V  S. 

Rosin  spirit;    Tin   occurrence  of  camphene  in  .     C. 

Grimaldi.  Chem.-Zeit.,  1910,  34,  220. 

The  author  has  examined  the  distillate  from  Austrian 
and  American  rosin  spirit,  and  has  been  able  by  means  of 
tii.-  Baibiano  reaction  (see  this  J.,  1902.  1293  ;  1903.  1311) 
to  isolate  and  identify  camphene  in  the  fraction  distilling 
up  to  170"  C.,  in  which  it  occurs  in  small  quantity. — J.  A. 

Monot>r.  I.  „.  mow   and  earvonc.     E.   Deussen  and 

A.  Halm.     Ber.,  1910,  43,  519—524. 

A  QTJ  >\tity  oi  Minioneqe  was  converted  into  the  nitroso- 
chloride.  This  was  treated  with  sodium  ethoxide, 
when  d-carvoximc  (m.  pt.  72  C.)  was  obtained  together 
with  an  oil.  The  ml  was  benzoylated.  with  the  formation  of 
an  ester  melting  at  76° — 77°  C,  and  with  [«]rj  = — 73-58" 
in  benzene,  which  is  very  probably  Z-/3-bcnzoylcarvoxiine. 
On  hydrolysis  this  ester  yielded  .-/j-carvoxinie,  melting 
i'  56  57  C.  A  mixture  of  d-  and  i-carvoxime  benzoyl 
ester  melted  at  .35  C.  and  crystallised  from  alcohol  in 
quadrangular  tablets.  The  two  ,3-carvoximes  are  un- 
doubtedly optica]  isomerides.  d-Limonene-a-nitrolanilide 
was  heated  under  reduced  pressure,  with  the  formation 
of  aniline  and  2-o-carvoxime.  A  similar  result  wasobtaincd 
by  the  distillation  under  reduced  pressure  of  d-limonene- 
j-nitrolanilide.  Either  a-  or  £-limonene  nitrosoehloride 
when  benzoylated  can  be  made  to  yield  /-o-carvoxime 
(m.  ]it.  72: — 73°  C).  When  1-a-t  arvoxime  is  boiled  for 
some  time  with  liuht  petroleum,  i-carvoxime  is  formed, 
which  melts  at  92°— 93°  C.  /-Carvoxime  hydrochloride 
(m.  pt.  135° — 136°  C),  after  being  boiled  in  methyl  alcohol, 
become-  inactive  and  melts  at  126°  C.  The  benzoyl  and 
phthalvl    ester-    e,f    /-x-carvoxime    do    not    change    when 

olutions  are  boiled.  L.  rf-Tetrabromo-a-earvoxime 
benzoyl  ester,  prepared  from  /-a-benzoylearvoxime,  melts 
at  L35°— 136°C.  and  has  [a]D=  ^25-97°  in  benzene. 
R,   /-Tetrabromo-o-eiirvoxime   benzoyl   ester   (made  from 

nzoyl  arvoxime)  melts  at  the  same  temperature 
and  has  [/i-]n  =  25-51°  in  benzene.  Richter's  examination 
of  carrot  oil  is  also  noticed  (see  this  J.,  1909,  1222).  The 
authors  <..nsider  that  both  d-  and  /-pinene  are  present 
in  this  oil. — F.  Shdx. 

mic  acids  ;    Tin  absorption  spectra  <>j  tin'  .     H. 

Stobbe.  Ber.,  1910,  43.  504  507. 
Tut:  author  has  determined  the  absorption  spectra  of  the 
thr.-e  einnamic  acids  melting  at  42°  C,  58°  C,  and  68°  C, 
and  compared  the  results  with  the  absorption  spectrum 
of  ordinary  einnamic  acid.  The  first  three  acids  have 
exactly  the  same  absorption  spectrum.  This  confirms 
the  theory  that  these  three  acids  are  separate  forms  of  a 
trimorphous  compound. — F.  Shdn. 

Cinnamic  acids  ;   Tin   isomeric .     ///.     E.  Biilmann. 

Ber.,   191(1.  43,  568—580. 

It  seems  probable  thai  tin  three  cinnamic  acids,  melting 
at  (2  i  ..  58  C,  and  88  < '.  respectively,  are  separate 
modife  i   trimorphous  acid.     If  the  three  acids 

are  trimorphous,  they  Bhould  only  differ  in  the  solid  state, 
and  not  in  solution.  When  the  acid  of  in.  pt.  68°  C,  is 
m.-ited.  and  cooled  in  a  freezing  mixture,  the  acid  melting 
al  12  C.  is  formed.  If  the  cooling  i--  done  without  a 
freezinir  mixture,  the  chance  of  the  formation  of  an  acid 
of  higher  ineltinL'  point  is  increased.  Five  capillary 
tubes  containing  the  acid  melting  at  58'  ('.  were  heated  to 
62°  C.  and  cooled  in  ice-water.  In  each  case  the  acid 
melting  at  42:  C.  was  produced.  Solutions  of  the  three- 
acids  were  made,  and  the  conductivity  determined  ;  the 
value  of  the  dissociation  constant  was  practically  the  same 
for  each  of  them,  Kx  108  lying  between  138  and  142  (see 
preceding  abstract).  Allocinnamic  acid  reacts  readily 
with  mercuric  -alt -  to  form  complex  Compounds,  whereas 
cinnamic  acid  docs  not.  Hence  allocinnamic  acid  possesses 
a  maleinoid  structure,  whilst  the  structure  of  cinnamic  acid 


is    fumaroid.      Allocinnamic     acid     was    dissolved    in    hot 
water  and  treated  with  a  hot  solution  of  mercuric  oxide  in 
dilute  acetic  acid.     There   was  a  white   micro-crystalline 
precipitate  ,it   thi    innei    -alt   of  an   a-mercuric-j3-phenyl 
hydracrylic  acid.  C9H803Hg.     This  is  a  neutral  subsl 
winch  dissoKes  in  cold  caustic  alkalis  and  in  hot  sodium 
carbonate  solution.      When  treated  with  potassium 
solution,  the  liquid   becomes  alkaline.     On  heating   with 
hydrochloric  acid,  mercuric  chloride  and  einnamic  acid  arc- 
formed.     The  mercuric  compound  was  dissolved  in  so 
hydroxide    solution    and    hydrogen    sulphide    passed    in, 
when /3-phenyl-hydracrylic  acid,  C9Hl0O3.    m.  |>t.  91 
was    obtained.     The    latter    yields    cinnamic    acid    when 
bailed    with   dilute   acids.      Maleic   acid   was  treated    with 
mercuric  acetate  in  the  same  way,  the  solid   product    dia> 
solved  in  alkali  and  decomposed  with  hydrogen  sulphide, 
when  inactive  malic  acid  was  found  to  have  been  produced. 
By  similar  reactions  fj-hydroxybutyric  acid  was   produced 
from  crotonic  acid. — F.  Shdn. 

Metastyrem  ;  Tin  true  constitution  of and  tin  poly- 
merisation of  styreni  /-//  light  and  heat.  H.  Stobbe  and 
(i.    Posnjak.     Annalen,    1910,   371,   259—286. 

Metastyrene  is  formed  from  styrene  by  the  action  of 
ultra-violet  light  and  heat.  "  Pure  metastyrene  "  is  a 
white,  odourless,  amorphous  substance  which  can  be  easily 
powdered,  and  is  soluble  in  aromatic  hydrocarbons.  It  is 
fully  saturated  and  is  indifferent  to  bromine  and  perman- 
ganate. (  h\  account  of  its  colloidal  properties  its  mole,  jlai 
weight  cannot  be  determined  by  the  ebullioscopic  mi 
Preparations  formerly  described  as  metastyrene  are  really 
solutions  of  metastyrene  in  styrene.  The  progress  of  the 
polymerisation  can  be  followed,  as  the  internal  friction 
and  hence  viscosity  of  a  solution  of  metastyrene  in  styrene 
increases  with  the  amount  of  the  former  in  solution. 
The  rate  of  polymerisation  is  not  uniform,  and  increases 
after  a  time.  Moreover,  the  reaction  when  once  started 
will   continue   in   the   dark   or   without    further   heating. 

— F.  Shdn. 

Distyrem   ;    Tin   /liutl  mid  the  solid .      H.  Stohh,    and 

G.  I'osnjak.  Annalen.  1910.  371,  287—302. 
Two  hydrocarbons  are  known  by  the  name  .list yr.  1 16,  a 
fluid  distyrene.  h.  pt.  312°  C.  and  a  solid  distyrene,  m.  pt. 
124'  C.  The  fluid  variety  is  apparently  a,y-diphenyl- 
o,/S-butene,  C6H,CH  :  CH.CH(CHS)C,H  Under  the 
action  of  bromine  it  yields  distyrenedibromide,  in.  pt. 
102°  C.  When  reduced  with  hydriodic  acid  it  forms 
r/.y-diphenylbutanc.  which  boils  at  295°  C.  The  solid 
distyrene  is  a,y-diphenyl-a,/3-butene.  The  di bromide, 
tn.  pt.  23s:  ('..  when  reduced  with  sodium  amalgam  yields 
((.y-diphenylbutane.  m.  pt.  52°  C.  Acctophenonepinacone 
was  treated  with  a.  ctyl  bromide  and  then  with  phosphorus 
pentabromide.     The   product    was   treated    with   sodium 

-ill ate   solution,  when  an  oil  separated,   which   partly 

solidified.  On  crystallising  from  alcohol,  silky  needles 
of  dibromodimethvlstilbenc  (0,v-dibromo-j8,y-diphenyl- 
butane)   were   obtained,   which   melted   at    140° — 145     ('. 

— F.  Shdn. 

Bismuth   tribromophmolati    ixtroform)  ;     Valuation   of,   mid 

determination   of in    surgical  dressings.     C.    Kollo. 

Apoth.-Zeit.,    1910.  25,  99. 

Xero/orm. — Two  grms.  are  suspended  in  25  c.c.   of  di* 

tilled  water.  10  c.c.  of  N/l  potassium  hydroxide  solution 
an-  added,  and  the  mixture  is  warmed  on  the  water-bath, 
with  frequent  agitation,  until  the  bismuth  oxide  is  com- 
pletely precipitated.  After  cooling,  the  volume  of  liquid 
is  adjusted  to  100  c.c.  Fifty  c.c.  of  the  clear  liquid  are 
then  pipetted  off,  and  titrated  with  A*/l  hydrochloric 
acid,  with  phenofphthalein  indicator.  After  deducting 
5  c.c.  for  the  equivalent  of  N/l  potassium  hydroxide 
present,  each  remaining  c.c.  of  N/\  hydrochloric  acid  used 
up  is  equivalent  to  0-331  grm.  of  tribromophenol.  The 
prei  ipitated  bismuth  oxide,  remaining  in  the  flask,  is  then 
collected  on  a  tared  filter,  dried  at  Ion  ('..  and  weighed. 
The  formula.  Bi|(  ',-H,«i •,<  do i  tH.  Bi20„  requires  abt 
per  cent,  of  bismuth  oxide,  and  17  per  cent,  of  tribromo- 
phenoL 
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I  .I  i  i at<  i  ial  are  mace 

rated  I.. i    -.mi.    1 1.. ui  .,  Mill ,11.  mill  agitation,  in 

i  i.mr  .in. I    I    pari   "i   25  |" 
■  ill.      I'lii  \  .  .     ..I  i  In-  liquid  .in'  i  lull  pipetted  ofl 
Husk,  mill  iIh'  solvent  m  driven  ofl  on  the  water 
bath.     'II"-  residue,  which  consists  of  tribromopheni 

h  nitrate,  is  then  treated  as  described  aDove,  with 

tlir  exception  thai  i  In'  product  "t  reaction  is  the  by dialed 

Kill. ('II.  an. I  in. i  ill.-  trioxidi     Bi  '  I     and  I  hal  the 

trie  acid  present  musl  Ik-  neutralised  before  adding 

tin-  standard   alkali.     In   the   xeroform   from  gauze,   the 

author  has  i"i  ii  unable  in  find  more  than   I-  per  cent 

hromophcnol.  and  18  ]>er  cent,  of  bismuth  oxide. 

I   I).  B. 


ftilhyl  alcohol  and  u-at,r  :    I;, junta,    indices  of  mixtures 
V  Doroszewski and S.  Dworzanczyk.     .1.  I!nss. 
Phvs   Chem.  Ges.,   1909,  41.  951     958.     Chem.  Zruir., 
1910,   1,   155     156. 

Tm:  values  given  in  the  literature  I'm  the  refractive  index 
m  anhydrous  methyl  alcohol  are  stated  to  be   incorrect. 

Tin-   values   t d    bj    the   authors  for   the   pure  alcohol 

ami   its  mixtures   with   water,   using  the  Zeiss  immersion 
ctometer,  are  shown  in  the  following  table: — 


Prr  o-nt .  ..( 

IS 

it-;. 

Pit  cent. of 

16 

[7-5 

Uoohol  by 

alcohol  by 

weight. 

n   D 

"     D 

weight. 

11    D 

"    I. 

inn 

1-88067 

1-32957 

40-110 

1-34308 

1-:!424H 

[-33212 

35-02 

1-34235 

1-34180 

[•33546 

1-33460 

80-02 

[-34188 

1-34091 

-    .hi 

[•33749 

i.  |  ig  . . 

24-98 

[-34022 

1-33980 

SIMM 

[•38026 

l-  :  1886 

20-00 

[-33879 

1-38844 

;;.'in 

1-34087 

[.  13980 

15-01 

[-83730 

L-33702 

gg.se 

1-3417(1 

[-34094 

12-00 

[-338*4 

1-33616 

.'.i-'.n 

1-34272 

[44192 

1004 

l  9  1684 

1-33559 

60-nn 

1. 14327 

1-84260 

7-04 

[•33604 

1-3:1480 

54-98 

1-34386 

l-:i42(iii 

;,.ini 

1-83453 

1-33429 

19-98 

[-34378 

1-34808 

2-00 

[  -33384 

1-33362 

45-0:1 

1-84369 

1-34294 

° 

1-33339 

[-38320 

For  calculating  the  specific  refractive  power  the  authors 
found  Gladstone's  formula,        .  most   satisfactory. — A.  S. 

Patents. 

Gii<iia<<>!  compounds  ;  Manufacture  of F.  Hoff- 
mann-La Roche  and  Co.,  E.  Barell,  and  F.  Elger,  Basle. 
Switzerland.  Eng.  Pat  L9.805,  Aug.  30.  1909.  Addi- 
tion to  Eng.   Pat.  24,072,  Oct.  5,   L908. 

II  I  .\AMKTllVI.KNETKTllAMINK-TKllifAl  U  01       (this     J.,     1909, 

190)  may  also  be  prepared  by  rubbing  together  dry  hexa- 
methylenetetramine  with  dry  guaiacol  in  the  proportion 
of  1  mol.  to  :i  mils,  other  stable  molecular  compounds, 
viz.,  hexamethylenetetramine  mono-  and  di-guaiaool,  may 
also  be  produced  by  the  interaction  of  the  two  substances 
in  suitable  proportions,  either  in  the  dry  condition  or  in 
solution.  They  are  crystalline  compounds,  soluble  in 
water,  and  are  readily  resolved  into  their  components. 

— T.  F.  B. 


tir:     Local .     X.     Sulzberger,     New    York. 

U.S.  Pat.  949.134.  Feb.   16,  1910. 

A  LOCAL  anaesthetic  is  claimed,  consisting  of  a  10  per  cent. 
solution  of  cocaine  in  a  phenol-eater  of  an  organic  acid. 
!.;;..  phenyl  acetate,  to  which  is  added  a  very  small  pro- 
portion of  adrenaline. — J.  F.  B. 


Phenol  esters  Marinated  in  the  side-chain  ;    Manufacture 

of .  and  of  ozybenxyl  alcohols,  oxyhemaldehydes,  and 

oxybenxoic  acids.     F.  Raschig,  Ludwigshafen  on  Rhine. 
iii'1'iiii.ny.     Eng.   Pat.   8069,  April  3,   1909. 

Skf.  Fr.  Pat.  HU.S4.,  of  1909  ;  this  J..  1909.  1167.— T.  F.  B. 


AUeyl  derivation  i   "/   thi    at •  fa .  |  , 

for     preparing         .      \.     Uerber,     Fi       Pat, 
87,   Julj    SO,    1009.     Undoi    Int.   Conv.,   Julj    31, 

Kins. 

3)  i  Qei    Pat,  2]  1,783 ol  1008;  thi    J.,  1909,  1223,     'I    I'.  K. 
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PROCESSES. 

Patents. 

"  Carbon  "  tissues  for  us,  in  colow  photography.  E.  Clifton, 
Enfield,  and  A.  E.  Wells,  London.  Eng,  Pat.  l'Xl'T.'I 
Oct.  31,   1908. 

In  ring  printing  of  carbon  tissues,  partii  ularlj  those  con- 
taining  a  bine  pigment  transparent  to  white  light,  there  is 
a  tendency  to  "punt  through,"  when  thi    pnnl   will  no! 

leave   its    bucking.      To   remedy   I  his,   an    opai|ui     |n/menl 

or  dye  is  added  to  the  transparent    |>i    i I     and   i     di 

solved  out  in  the  subsequent  processes.  For  example, 
when  using  Prussian  blue  as  pigmi  i  ■     .   dii  ride 

is  incorporated  with  the  film,  and  is  subsequently  elimin- 
ated by  means  of  sulphurous  acid. — T.  F.  B. 

Cinematographic  film  and  its  procei  of  manufacture.  R. 
\v.  James,  London.     From  Comp.  General   d     Phono- 

graphes.    CiiiemHtneniphi    .    el    Appan  il-    ill     Pie, 
Paris.     Eng.  Pat.   14,039,  June   15,   1909. 
The  support  of  the  cinematograph  film  is  emulsified  only 
on  the  central  or  working   portion,   leaving   the   borders 
iinenated.  which  may  be  perforated  or  otherwise  treated 
before  or  after  emulsifying.     An   appa    i  di   cribed 

for  coating  a   film  in  the  above  manner. — T.  F.  B. 


XXII.— EXPLOSIVES  ;    MATCHES. 

Nitric  esters  [guncotton  and  nitroglycerin];    Tin    influena 
of  micro-organisms  and  vegetdbl    matter  on  tht 

of .      M.  Jacque.    Z.  ges.  Schiess-  und  Ppcngstoffw., 

1910.  5,  81—82. 

The  author  has  known  instances  of  blooks  of  compressed 
guncotton  (containing  15  per  cent,  ol  water)  showing  very 
marked  growths  of  micro-organisms,  hut  in  no  case  was  the 
nitrogen  content  or  stability  of  the  nitroci  Uulose  afiei  ted. 
Attempts  to  cultivate  the  spoils  of  Aspergillus  niger  and 
Mycetozoa in  nitroglycerin  and  ethyl  and  amy]  nitrates  were 
not  successful.  It  is  pointed  out  that  the  alga  and  aquatic 
plants  produce  organic  salts,  especially  oxalates,  during 
decomposition,  and  that  traces  of  these  organic  salts 
would  adversely  affect  the  heat  test  of  guncotton  and 
nitroglycerin.  In  support  of  this  \  iew  the  author  tin  in 
that  in  1907  one  of  the  large  dynamite  factories  in  Mexico 
experienced  great  difficulty  in  obtaining  heat  tests  up  to 
their  standard  of  15  minutes  at  76  C  Investigation 
showed  that  the  cause  of  the  trouble  lay  in  the  fact  that 
'•he  water  reservoirs  and  channels  had  considerable 
quantities  of  vegetable  growths  in  them,  and  when  thin 
was  cleared  away,  the  heat  tests  of  the  guncotton  and 
nitroglycerin  returned  to  their  normal  ligures.  (Sec  also 
this  J.,  1907,  1295.)— G.  W.  Me.  I). 

Starch  nitrate.     E.  Berl  and  R.  Butler.    Z.  ges.  Schiess- und 

Sprcngstoflw..   1910,  5,  82—84. 
The  authors   have  investigated   the   statement   made  by 
Hough  that  a  nitrate  of  starch     11  •  t.  of  nitrogen) 

can  be  obtained  by  using  a  mixture  of  nitric  acid  and 
fuming  sulphuric  acid  containing  some  2 — 3  per  cent. 
of  free  sulphur  trioxide  (see  this  J-,  1902,  1471  ;  1904,386; 
1905,   691). 

Ten  grins,  of  starch  were  injected  by  means  of  compressed 
air  into  30  grms.  of  a  cooled  acid  mixture  consisting  of 
equal  proportions  of  nitric  acid  and  sulphuric  acid,  and  with 
sulphur    trioxide    in    exoess.      The    starch    nitrate    was 


:t:i 
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stabilised  by  boding  with  a  solution  of  ammonia,  and  was 
afterwards  washed  with  water.  The  following  table  gives 
tV  results  obtained  with  starches  of  different  origins. 


s-,      -»    ^r 

Relative  vlaoaetts 

(2  per  cent. 
acetone  solution). 

M»iie       

PoUto     

Rice         

Soluble     

18-44 
12-88 
13-35 

121 
120 
135 
120 

1-86 
S-78 

1-60 

1-35 

Potato     ,      13-44 

Cellulose  nitrate..     !      13-40 

_                              2-66 
_                             1005 

The  viscosity  figures  refer  to  acetone  as  unity.  All  the 
starch  nitrates  were  insoluble  in  alcohol.  In  a  mixture  of 
ether  and  alcohol  the  nitrate,  prepared  from  rice  and 
soluble  starch  were  freely  soluble,  whilst  the  others  were 
only  partially  soluble.  The  normal  moisture  content  of  the 
nitrate  prepared  from  potato  starch  was  6-57  per  cent. 
A  comparison  was  also  made  between  the  nitration  of 
cellulose  and  potato  starch  with  an  acid  consisting  of 
sulphuric  acid  (40-84  per  cent.), nitric  acid  (55-33  per  cent.), 
and  sulphur  trioxide  '3-83  per  cent.).  The  proportion  of 
acid  to  carbohydrate  was  50  to  1.  The  results  obtained 
for  nitrogen  content  and  viscosity  in  acetone  are  given  in 
the  lower  portion  of  the  table.  In  a  5  per  cent,  acetone 
solution  the  viscosity  of  cellulose  nitrate  is  about  9000 
times  greater  than  that  of  starch  nitrate  (see  also  this  J., 
1907,  1157,  1255  ;    1908,  53-4).— G.  W.  McD. 

Mercuric    fulminate.     A.     Solonina.     Z.    ges.   Schiess-   u. 

Sprengstoffw..  1910,  5,  41 — 46,  67-72. 
After  surveying  the  literature  dealing  with  the  prepara- 
tion of  mercury  fulminate,  the  author  gives  the  results  of 
his  own  work  on  the  preparation  of  white  fulminate. 
The  grey  colour  of  ordinary  fulminate  is  generally  prevented 
by  adding  a  little  copper  and  hydrochloric  acid  to  the 
solution  of  mercury  nitrate,  before  pouring  into  the 
alcohol,  which  is  kept  cool.  The  effect  of  cuprous  chloride. 
cupric  nitrate,  cupric  sulphate,  copper  only,  hydrochloric 
acid  only,  sodium  chloride,  and  barium  chloride  instead 
of  copper  and  hydrochloric  acid  shows  that  the  whiteness 
is  caused  by  the  chlorides,  but  that  with  hydrochloric  acid 
in  the  absence  of  copper,  considerable  quantities  of  oxalic 
acid  are  formed,  which  affect  the  purity  and  the  crystalline 
nature  of  the  product.  Microscopic  examination  and 
amalgamation  tests  showed  that  carefully  prepared  grey 
fulminate  (without  any  additions)  contained  no  mercury- 
globules,  though  most  hastily  prepared  and  all  com- 
mercial samples  contain  appreciable  quantities.  From 
the  author's  samples,  however,  the  small  traces  of  metal 
could  easily  be  removed  by  placing  for  a  few  days  in  a 
vacuum  desiccator,  while  in  the  ease  of  a  commercial 
sample,  exposure  for  a  year  was  not  sufficient.  The  white 
fulminate  is  always  free  from  metal  On  treatment  of 
either  variety  with  ammonia,  potassium  cyanide,  or  pyri- 
dine, the  fulminate  dissolves,  leaving  a  small  residue 
consisting  mainly  of  mercury  (about  98  per  cent.)  bat  con- 
taining some  carbon  and  hydrogen.  The  source  of  this 
is  probably  the  mercurous  compounds  which  are  present 
in  the  original  fulminate.  The  precipitate  thus  obtained. 
which  is  described  in  analysis  as  "metallic"  mercury,  is 
really  a  measure  of  free  mercury  and  mercurous  com- 
pounds. Analytical  and  microscopical  examination  shows 
that  the  best  specimens  oi  fulminate  are  those  prepared 
with  addition  of  cuprous  chloride;  they  generally  eon- 
tain  less  than  1  per  cent,  of  "metallic"  mercury 
and  less  than  0-5  per  cent,  of  oxalic  acid,  while  if  hydro- 
chloric acid  alone  be  added,  as  much  as  5-76  per  cent,  of 
oxalic  acid  mav  be  observed.  The  use  of  cuprous  chloride 
also  leads  to  greatest  uniformity  and  perfection  in  tin- 
size,  shape,  and  transparency  of  the  crystals,  which 
measure  about  04  mm.  by  0-1  mm.  For  the  purifii  ation 
of  mercury  fulminate,  the  best  method  is  to  dissolve  in 
pyridine  and  precipitate  the  filtered  solution  with  excess 
of  water,  the  pyridine  being  recovered  in  large  scale 
operations. 


In  analysis  of  the  products  the  author  rinds  it  ad\ 
to  determine  "total"  as  well  as  "metallic"  mercury. 
It  is  necessary  to  dry  (so  as  to  avoid  loss  of  mercurj 
grey  fulminate)  in  an  atmosphere  saturated  with  mercury 
vapour  and  to  avoid  carefully  (for  the  same  reason) 
taking  the  portion  for  analysis  from  the  upper  layer  only 
of  the  dried  sample.  The  sample  is  treated  with  strong 
ammonia,  the  solution  filtered,  and  the  precipitate  washed 
with  ammonia  and  water.  It  is  then  dried  with  the  aaffll 
precautions  as  before  and  weighed.  Total  mercury  can 
be  estimated  as  sulphide,  or  by  electrolytic  deposition  ova 
copper  (again  with  precautions  in  drying).  Oxalic  acid 
is  estimated  (after  removing  mercury)  as  calcium  oxalate. 
Carbon  and  nitrogen  may  be  estimated  by  coml" 
the  substance  being  mixed  with  a  considerable  excess  of 
copper  oxide  to  avoid  explosion,  and  mercury  vapour  being 
removed  along  with  water  by  introducing  gold  leaf  into 
the  calcium  chloride  tube.  For  the  estimation  of  mercury 
fulminate  in  mixtures  it  is  necessary  to  determine  both 
tin-  total  mercury  and  the  amount  (of  fulminate)  dissolvt  1 
by  ammoniacal  acetone. — W.  H.  P. 

Nitrogen    in   smokeless   powders :    Oas-volumetric  analysii 
with    On    "decomposition    flask "    and   the   detenu  h 

of .     E.  Berl  and  A.  W.  Jurrissen.    Z.  angew.  Chem., 

1910.  23,  241—248. 

The  authors  describe  their  apparatus  for  accurate 
estimation  of  the  nitric  oxide  produced  by  reducing 
organic  nitrates  and  nitrites  with  metallic  mercury  air! 
concentrated  sulphuric  acid.  The  principal  difficulty  in 
older  methods  is  the  irregularity  of  the  action  of  the  con- 
centrated sulphuric  acid,  in  which  many  gelatinous  nitrates 
are  not  readily  soluble,  and  which,  acting  as  an  oxidising 
or  dehydrating  agent,  sometimes  gives  rise  to  gasecus 
products  other  than  nitric  oxide,  thus  leading  to  high 
results.  Sometimes  also  oxime  formation  prevents  some 
of  the  nitrogen  from  being  set  free  and  leads  to  low  results. 
The  "  decomposition  fiask  "  is  a  round-bottomed  Mask  of 
250 — 300  c.c.  capacity,  with  a  well-fitting  ground  glass 
stopper,  through  which  enters  the  stem  of  a  dropping 
funnel  and  from  which  a  tube  leads  to  a  three-way  tap 
connected  with  the  pump  or  a  measuring  burette  in  one 
direction,  and  with  a  carbon  dioxide  reservoir  in  the  other. 
For  easily  soluble  nitrates  or  nitrites,  the  weighed  sample 
is  introduced  and  the  flask  is  freed  from  air  by  evacuating, 
filling  with  carbon  dioxide,  and  repeating  the  process 
several  times.  Concentrated  sulphuric  acid  is  then  care- 
fully admitted,  and  by  shaking  the  flask,  the  substance  is 
quickly  dissolved.  On  adding  one  or  two  c.c.  of  mercury, 
the  nitric  oxide  is  evolved.  When  the  reaction  has  ended  and 
the  flask  is  cold,  the  gas  is  driven  over  into  a  nitrometer  by 
introducing  from  the  dropping  funnel  air-free  concen- 
trated sodium  sulphate  solution.  The  nitrometer  is  filled 
with  mercury,  saturated  sodium  sulphate  solution,  or 
20 — 30  per  cent,  caustic  potash  solution.  If  caustic  potash 
is  not  used  as  measuring  liquid,  a  few  c.c.  must  be  introduced 
to  remove  any  carbon  dioxide  or  sulphur  dioxide.  After 
cooling  and  correcting  for  temperature,  pressure,  and 
solubility  of  nitric  oxide  in  potash,  the  calculation 
can  be  made  in  the  usual  way.  If  the  substance 
is  not  readily  soluble  in  sulphuric  acid,  or  if  it  is  desired  to 
estimate  the  nitrogen  in  nitro-groups.  it  is  first  oxidised 
in  raruo  with  sulphuric  acid  and  chromic  acid  with  slight 
warming.  This  leaves  the  nitrogen  in  such  a  form  that 
it  is  converted  by  addition  of  mercury  into  nitric  oxide. 
This  is  collected  and  measured  as  before,  after  absorbing 
carbon  dioxide,  but  owing  to  the  presence  of  carbon 
monoxide,  the  volume  must  be  checked  by  absorption  with 
ferrous  sulphate  solution.  Very  concentrated  solutions 
of  caustic  potash  must  be  avoided  in  absorbing  carbon 
dioxide,  since  they  react  with  nitric  oxide  to  form  the  more 
soluble  nitrous  oxide.  If  the  sulphuric  acid  used  in  the 
reaction  is  too  dilute  (less  than  80  per  cent.),  the  values 
obtained  will  be  too  low.  The  results  of  actual  experiments 
show  the  method  to  be  accurate  in  the  case  of  nitrates 
of  potassium  and  calcium,  cellulose  nitrates  and  (after 
oxidation)  the  nitrn-derivatives  of  toluene,  phenol,  naph- 
thalene, aniline,  etc.  Urea  and  diphenylamine  gave  no 
nitric  oxide,  showing  that  the  presence  of  amino-bodies 
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thi    i.  -nil  .     The   preliminary    oxid 
avoids  tin'  errors  which  the  pre  imicf  ol  bodies  like  ra  oline, 
oamphor,   ete.,   introduces   into  ordinary    determinationa. 

\\     II     P. 

I'llHAT. 

Huildiiig*   loi    ''■     manu/acturt   and  storagt    i 

0.  Uuttmann,  London.     En(    Pal    1004,  I',  b.  10, 

1000. 

Thk   roof   of   tl  is  constructed  with  sheets  or 

platea  of  expanded  metal,  coiled  wire  work,  etc.,  arranged 

above  or  below  ii  or  bol  h,  Btieh  covei  ing  being  capable  of 

ting  the  impact   of  falling  bodies  oi    projectiles.     The 

metallic    covering    maj    be   connected    with    the   earth   at 

Intervals,  so  ns  to  protect   the  building  against   lightning. 

C     V  M. 


XXIII.     ANALYTICAL  PROCESSES. 


Si  /■  IM  Mm        I  i  '     ■  of  p.  Ki 

\\ ...  In  ni. I.  Papierfab.    1010,   41.    .i. 
Littmanm    nin     .1.    1006,    604)     tab      thai     oleniur 
completely  oxidii  ed  to    eleniou    ai  id  by  i  with 

""  i  ii  a  id,  and  thai  I  he  a  lei i    ai  id  i  an  i  hen  be  I  il  rat  i 

with    pet  manganato.     The    authoi    find  -    howi  per,    thai 

i ii  Ii   -  selenic  acid  is  produced  by  the  ai  tion  ol  n 

acid,  and  this  portion  therefore  escapee  deb  tion  bj 
permanganate  The  authoi  proposi  the  following 
method:  The  selenium  is  oxidised  to  elen 
means  of  hydrogen  peroxide,  the  excess  "I  peroxide  if 
decomposed,  and  the  selenic  aoid  is  heated  in  a  closed  bottle 
in  on  atmosphere  ol  carbon  dioxide  in  a  water-bath  with 
potassium  iodide  and  hydrochloric  acid,  following  the  sam< 
procedure  as  in  the  determination  of  ferric  chloride  by 
means  oi  hydriodjc  acid.  The  selenium  is  thus  precipi- 
tated in  a  dense.  Mark  form,  and  I  lie  iodine  libera  tc< 
titrated  with  thiosoiphate.  In  tins  way.  fractions  oi  > 
milligram    of   selenium    may    lie   accurately   determined 

It  should  lie  noted  that  if  tellurium  be  al  o  | 

estimated  a^  selenium. — I.  I".  Ii. 


tro-anali/six  ;     Jinm'tl  with    xtnliunarg    1 1.  etrodes. 

J.  T.  Stoddard.     J.  Amer.  Chem    Soi  .  1000,  31,  385 — 

800 

Expi    wests    were    made    with    solutions    of   cadmium 

nitrate   and    oi    silver    nitrate   in    potassium   cyanide,   of 

te   with   a  small   quantity  of   concentrated 

nitrie    acid,  of    nickel    sulphate    in    ammonium    sulphate 

and  ammonia,  and  of  zinc  sulphate  in  excess  of  caustic 

to  partly  dissolve  the  precipitate  produced) 

and    potassium   cyanide.     In   one   sel    of   experiments  a 

mercury  cathode  was  used,  and  in  another,  a  cathode  con- 

ng  of  a  cylinder  of  "52  mesh"   (per  inch)   platinum 

gauze  (diam.,  .'(  cm.  ;    length,  .'I  cm.  ;    total  surface  area. 

about  4d  s.|.   cm.  i.      l!    «.is  found  that    by  using  strong 

currents,  the  metals  mentioned  could   be  completely  and 

satisfactorily    precipitated    with    the    aid    of    stationary 

electrodes  in  about  the  same  time  as  that  required  with 

rotating   electrodes.     Some   of    the    results    obtained   are 

shown  in  the  following  table  : 


Volume  ol 

solution  taken 

in  c.c. 


.  d  N",i.  :— 



25 

i  iisii,  :— 

SO 

Nisii,  :— 

15 

AgNO,  :— 

j:. 

20 
Ziimi,   Ki   \ 

lb 


Volume 

tr.  lyte. 


i  athode 
used. 


Weight 
Current.  Time,  ol  mi  tal 
found. 


50 

■J.i 


60 
20 


SO 

15 


50 
20 


il 
25 


Gauze 
Mercury 

Gauze 

Mercury 

(iauze 
Mercury 

Game 

Mercury 

Game 

Mercury 


amp. 


5—4-5 
5—6 


1 
8—7-3 


15 

10 


12 

10 


17 
8 


15 


0-2182 
0-2124 


(K1955 
ll-:t954 


0-4897 


0-4957 
0-  1070 


0-4991 
1988 


-a.  a 

and   cyanogen;     Volumetric    determination   of  . 

II.   Grossmann  and   L.   Holier.     Chem.-Zeit.,    1010    34 
181      182. 

Thk  method  for  the  determination  of  zinc  used  by  the 
authors  is  the  same  is  that  described  by  Rupp  (this  J.,  1010, 
.  namely  titration  with  potassium  cyanide  in  neutral 
-"lution.  in  presence  of  ammonium  chloride,  but  the  end  of 
the  titration  is  recognised  by  the  disappearance  of  a 
Iver  iodide  produced  in  the  solution  by  the 
addition  of  silver  nitrate  and  a  few  drops  of  potassium 
iodide  solution. 

Cyanides  maj  be  determined  by  direct  titration  with  a 
standardised  solution  of  nickel  sulphate,  the  end  of  the 
rea.  i  ndicated  by  a  turbidity  due  to  the  separation 

of  nickel  cyanide.  The  method  is  applicable  in  presence  of 
halides  and  thiocyanates,  when  Liebig's  method  of  titra- 
tion  with   silver   nitrate   cannot    be   used.--  A.  S, 


olumetri  analyst  withUu  "  decomposition  flask"  and 
ih,  determination  oj  nitrogen  in  onokilixx  powdnx.  H.-rl 
and   .liiirissen.      Si  <    XXII. 

Calcii  i      irbide,  mdium  amalgam,  and  zinc  dust ;  Analysis 

of  ■■        with  tlf  "  tlrromjioxition  flask."     K.    Berl   and 
A.  W.  .lurnssi  n.  Z.  angew.  (hem..  MHO.  23.  L'lS— 249. 

SEX  preceding*  abstract,  page  374.  The  analysis  ,,f  thesub- 
stances  mentioned  is  carried  nut  by  doterininingthe volume 
of  gas  liberated  on  treatment  with  a  suitable  reagent.  For 
calcium  carbide,  water  saturated  with  acetylene  is  used 
lor  decomposing  the  carbide  and  for  tilling  the  measuring 
burette.     For  sodium  amalgam,  acidified  water  is  used  to 

decompose  the  sample,  and  .saturated  s, -ill mil  chloride 
solution  for  displacing  and  measuring  (carbon  dioxide 
must  be  removed  by  a  little  caustic  potash),     Zim   duel 

is   treated    with   hydrochloi  ic  acid   and   a   drop  of  platinum 

chloride  («  pper  chloride  gives  low  results).—  W.  H.  P. 

CombustibU    liquids;     Determination   of  carbon,   ln/drogen, 

'•"•I  nitrogen,  in  highly .    E.  Berl.    '/..  angew    I  hi  m 

MHO,  23,  2411   -250. 

The  liquid  can  be  introduced  into  the  tube  distributed 
through  a  large  amount  of  copper  oxide  in  the  following 
way.     A  sin  ill    cylindrical  vessel  2  em.  long  is  mad.-  of 
oxidised   copper  gauze  closed  at   one  end.  and   of  such   a 
diameter  that  it  will  easily  pass  into  the  tube.     Into  this 
is  put  a  layer  of  coarse  and  then  a  layer  of  tine  copper 
oxide.     A  drop  or  two  of  the  liquid  is  then  introduced 
from  a  small  dropping  funnel.     Several   vessels  are 
filled    and  the  weight   of  liquid   used  is   determined   by 
weighing  the  funnel   before  and  aftei    th 
The  combustion  tube  is  clamped  in  a  vertical    pot 
and  the   vessels  are   introduced    with  a   layer  of  coarse 
copper  oxide  between  each  par.     The  tube  can  thei 
placed  in  the  furnace  and  treated  in  the  usual  way.      I 
method  gives  a  complete  combustion  of  the  liquid,  with- 
out  the  separation    of    any    graphitii    carbon,   which  is 
difficult   to  burn.  -W.  II.  P. 


Boron.     Detection    o/   (races   of  ■/  in 

complex    mixtures.     G.     Bertrand     and     II.     Agulhon. 
Bull.  Soc.  Chim.,   1010,  7,  90    99. 
I  n  nearly  all  cases  it  suffices  to  simply  burn  off  thi 
matter,  after  drying,  in  a  muffle  furnaci     it  most  at  a  dull 
red  hi.it)  to  obtain  the  boron  as  borate.     In  exceptional 
cases  [such  as  oats)  the  substance  must   be  tirst  soaked 
with   sodium    hydroxide    solution.     The   ash   is   acidified 
with  sulphuric  acid,  methyl  alcohol  added,  and  the  boron 
distilled  off  as  methyl  borate;    the  distillate  is  received 
in  a  feu  drops  of  A    l     idium  hydroxide  and  evaporated 
to    dryness   on   the    water-bath.     The   residue   e   t 
with  turmeric  and  in  thi    flame      A  portion  is  acid 
with    hydrochloric    acid,    turmeric    paper    immersed    in    it 
for  some  time    and  then  dipped  into  weak  ammonia.      It 
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is  stated  that  with  owe  a  reaction  oanbe  distinctly  obtained 
with  0-0006  mgrm.  of  boron.  Potassium  chloride  dimin- 
ishes tin-  sensitiveness  of  the  trst  t,.  0-02  mgrm.,  but  tins 
ran  be  partly  counteracted  by  a  large  excess  of  hydro- 
chloric acid.  Sodium  chloride  exerts  much  less  influence. 
-  lium  hydroxide  is  therefore  preferable  for  saponifying 
the  methyl  borate.  A  portion  of  the  above  residue  is 
moistened  with  sulphuric  acid,  made  into  a  paste  with 
fine  calcium  fluoride  and  can-fully  tested  on  platinum 
wire  with  a  hydrogen  flame  ;  a  green  Same,  giving  a  spec- 
trum with  3  characteristic  fairly  broad  bands  nearly  equi- 
distant, can  be  obtained  with  care,  with  0O005  mgrm.  of 
boron.  Certain  ashes  relatively  rich  in  boron  (such  as 
those  from  wine)  can  be  tested  directly  and  the  distillation 
with  methyl  alcohol  dispensed  with. — A.  Sbi.d. 

Liquids  ;    Measurement  of  the  index  of  refraction  of , 

by    means   of  the    microscope,     h.    Decombe.     Comptes 
rend..   1910.  150,  389— 391. 

The  author's  method  is  based  on  that  of  Brewster  but  is 
stated  to  be  more  accurate.  The  liquid  is  introduced 
between  a  plano-convex  lens  (flat  side  upwards)  and  a 
glass  plate  fixed  above  a  luminous  point.  The  index  of 
refraction  is  calculated  from  the  angle  of  displacement 
of  a  microscope,  corresponding  to  the  refraction  of  the 
light  caused  by  the  liquid.  The  instrument  is  standardised 
on  a  liquid  of  known  refractive  power.  This  method  only 
requires  a  drop  of  liquid  and  can  be  applied  to  trans- 
lucent liquids.  A  refraetometer  based  on  these  principles 
is  being  constructed. — A.  Sbld. 

Tin  and  antimony;    Separation  of  .     L.  W.   McCay. 

J.  Amer.  Chem.  Soc.   1909.  31.  373—381. 

By  passing  hydrogen  sulphide  into  a  moderately  dilute 
solution  containing  free  hydrofluoric  acid  and  a  large 
quantity  of  sodium  acetate,  antimonious  sulphide  is 
precipitated  practically  completely  from  antimonious 
compounds,  whereas  stannic  (and  antimonic)  compounds 
remain  unaffected.  Since  the  sulphides  of  antimony  and 
tin  obtained  in  the  regular  course  of  analysis,  form  anti- 
monious and  stannic  chlorides  respectively,  when  dissolved 
in  concentrated  hydrochloric  acid,  the  difference  in 
behaviour  mentioned  can  be  used  for  the  separation  and 
•  1  ^termination  of  the  two  metals.  The  method  yields 
accurate  results.  The  results  of  a  few  experiments 
indicate  also  that  tin  and  antimony  can  be  accurately 
determined  in  this  way.  without  addition  of  sodium 
acetate  to  the  solution,  provided  that  a  moderate  amount 
of  free  hydrochloric  acid  be  present  in  addition  to  hydro- 
fluoric acid. — A.  S. 

Pusrh's  test  for  purity  of  citric  arid.     Hill.      See  VII. 

Occurrence  of  iodine  in  "ill  minimis.     Erdmann.     See.  VII. 

Examination  of  lead-glazed  pottm/  and  vitrifiabli  pigments. 
Funk.     See  VIII. 

Determination    of   phosphorus   retained    with    ferric   chlnridi 
in  the  ether  separation.     Wysor.     See  X. 

Detn  n  percentage  ferrosilicons.     Preuss. 

See  X. 

ation  '•>  bullion  and  assay  values.     Set    X. 

Detecting  fish  oils  in  vegetable   oils.     Eisenchiml  and  Cop- 
thorne.     .s<>   XII. 

Determination    of   caoulchoui     at    tetrabromide.     Hubener. 
See  XIV. 

Determining  invert  tugar  in  beetroots.     Urban.     Sei   XVII. 

Detect  ■.   rinniimic,   anil    talicylic    acids    in    n-ine. 

von  der  Heide  and  Jakob.     §«   XVIII. 


Detecting   amyl   alcohol   (fusel   oil)   in   spirituous    i 
Hollander.     See  XVII 1. 

Determination  of  husk  in  cocoa.     Goske.     See  XIX  > 

Assay  of  cinchona  bark.     Engelhardt  and  Jones.     See  XX.. 

Assay  of  eolchieum  corm   and  seed.     Dohmc  and   others- 
See  XX. 

Valuation  of  bismuth   tribromophenolate  (xeroform)  and  its 
determination  in  surgical  dressings.     Kollo.    See  XX. 

Mercuric  fulminate.     Solonina.     See  XXII. 


Trade  Report. 


United  States  imports  and  exports  of  chemicals  and  allied 
substances  in  1908  and  1909.  Oil,  Paint,  and  Drug  Rep.,. 
Feb.  7,  1910. 

Imports. 


Acids' free 

Alizarin  and  alizarin  colours  ...  .lb. 
Ammonia,  suphate  of,  free* ....  lb. 

Ammonia,  sulphate  of,  tlut lb. 

Aniline  salts lb. 

Argols  or  wine  lees lb. 

Arsenic1     lb. 

Asphaltum  and  bitumen,  crude  tons 
Bark,  cinchona  or  other  quinine,  lb. 

Bones,  unmfd 

Castor  beans  or  seeds,  bu.,10 

Clays    tons 

Clover  seed   lb. 

Coal  tar  colours  and  dyes    

Cocoa  butter  or  butterine8     . . .  .lb. 

Collodion  and  mfrs.  of5      lb. 

Copra      lb. 

Dead  or  creosote  oil galls. 

Dyewood,  extract  of    lb. 

Fusel  oil lb. 

Gambier     lb. 

Gelatin*    lb. 

i  ;!a-s— 

Bottles,  empty  or  filled     

Cylinder,     crown    and    common 
unpolished     sq.  ft. 

Cylinder/,,  and    crown,    polished, 
unsilvered    sq.  ft. 

Plate,  cast,  polished,    unsilvered 
sq.  ft. 

Plate    or     discs,    rough  cut  [nr 
unuTought,  etc 

All  other    

Glue    lb. 

Glycerin     lb. 

Grease  and  oils    

Grease     

Guano tons 

Gums- 
Arabic        lb. 

Camphor,  crude       lb. 

Camphor,  refined  and'svnthetic ' 
lb. 

Chicle         lb. 

Copal,  damar  and  kauri        ..lb. 

Hops  lb. 

Endigo     lb. 

In. Inc.  crude    lb. 

Ki'  -trite tons 

Lead — 

In  ore  and  base  bullion     lb. 

In  ore  (lead  contents)1    lh. 

I.  i-f  bullion'    lb. 

Pigs,  bars,  old     lb. 

Lime,    chloride  of,   or  bleaching 

powder  lb. 

citrate  of1 lb. 

Unseed bu 

Logi i tons 

Magnesite,  calcined1  lb. 

Manganese,  oxide  and  ore         tuns 

Mineral  waters doz.  ate. 

011 

Fish  and  other    galls. 

Mineral,  free     galls. 

Mineral,  dnt galls. 


1908. 

1909. 



$254,608 

S3, 157.306 

$3,876,921 

— 

39,730,041 

76,475,104 

46,099,293 

5,197,088 

6,307,226 

25,260,796 

29,758,834 

— 

2,752,584 

131,862 

132,807 

3,368,366 

3.767,510 

S631.967 

$945,028- 

419.846 

218,080 

279,645 

15,983,373 

15.268,461 

84,531,539 

$6,435,925 

— 

1,371,198 

61.686 

133,259 

17,147,986 

24,724,806 

31,550,246 

37,951,569' 

3,612,236 

3,384,011 

— 

2,526,932 

29,651.307 

27,807,967 

528,379 

1,268,639* 

$655,449 

$758,932 

21,478.920 

24,595,515 

543.489 

1,064.301 

1,659,558 

2,258,494 

$407,207 

$464,970 

$2,561,487 

$5,913,849 

5.648,471 

7.718.780 

28,114,505 

41,536,430 

$9110,420 

$1,050,053 

$307,437 

$295,560' 

31,469 

37,776 

4,300,170 

4,969,362 

1,812,718 

2,658,667 

128,983 

558,014 

6,089,850 

5,767,707 

21. 344. CSS 

29,195,306 

7,867,684 

6,807.689 

6,225.755 

8,537.413 

153.796 

257,043 

— 

5.339 

218.630.033 

115,392,353  « 



34,791.037 

— 

71.027,037 

5,518,621 

7,152.665 



1,058,823 

74,602,059 

91,390.u:i4 

44,721 

1.479,631 

13,884 

33.530 

— 

84,814,624 

178,203 

212,765 

1.011.656 

1,222,079 

1,206,048 

1,468,600 

2.116 

2,873,901 

8,287,260 

1,078,644- 

Vol.  XXIX,  v-   *.| 


BOOKS    RECEIVED. 


877 


Itnporit    continued 


Exports  of  A  rehcmdix     •••itinutd. 


19U8. 


19110. 


«nt. 

ianul  lb. 

B  ii i  and  li  m|   ■■■'.•      nails. 

Vllt    nil         gal] 

Olive,    run r.'i.il 

Olive,  other mill-. 

1'ilui         II, 

\  olatile  oi  tm  iitial  nnd  distilled 

I  emon',  free   lb. 

All  other    ire-  II,. 

All  other,  tint lb. 

Opium — 
Containing  9  per  cent,  and  over 

ol  morphia,  dnt lb. 

Containing  leu  than  9  per  cent. 

of  morphia,  dut n». 

Paint.-*  and  colors     

Perfumeries,      cosmetics     and     all 

toilet  preparations    

Phosphates,  crude     



Plumbago    

Potash- 
Carbonate      lb. 

ustic  or  hydrate      lb. 

i  yanlde1    lb. 

Muriate      lb. 

Nib  ite,  crude      lb. 

hate     lb. 

Quebracho — 

Extracts  of       lb. 

W  ood   tons 

ii".  sulphate  ami  all  salts  oi    oz. 
lac    lb. 

Fancy  anil  perfumed       lb. 

Ml  other         

Soda— 

Nitrate    tons 

Ml  other  -alts      lb. 

sulphur  or  brimstone       tons 

Mir  ore,  in   excess  of   -.'>   per 

••'■nt,  ol  sulphur    tons 

ic,  ground     lb. 

Vanilla  bean-      

Wax,  vegetable  or  mineral,  free    lb. 

Wax,  vegetable  or  mineral,  dut.    lb. 

Zinc  it  spelter — 

i>rc.  calamine • ' ton 

'  're  '  i     ton 

Blocks,  pigs    old     lb. 


47,576    0 

2,288,498 

1,074,0111 
8,80  ■ 
44.252,049 

12:1.4(12 
2.270    I  |8 


1411, Will 
M.  405,908 

ti,i4i  ,14a 

29,784 

14,898,434 

10,280 

Is    ,s4.:iimi 
5,259,558 

214,:!;is.s.s7 
18,118  180 
46,626,532 

87,132,049 

48,289 

1,817,229 

11,332,800 

1,067,919 
4380.545 

310,713 
11,878,814 

20.118 

cos  ii :, 
9,990. 460 

756.326 
41.390,820 
27.257.238 

21.012 

26,984 

1,782,627 


4:i.ti!i ;  -  'i 

803,181 

S.floi  ,288 

414.31" 

8,688,447 

cti  o:,o,i:i2 

92.417 

1,910,784 

021.714 


584,180 

18,888 

11,790,831 

$1,030,355 
11,908 

16.505,090 
18,919 

21,028,695 
8,163,128 

:;si,7i'.2 

29H.K5I.649 

2s,iso.ii3u 

70,161,832 

104,724,414 
66,887 

2.827.747 
23,830,713 

1,940.309 
4398,477 

422,593 

15,697,6:17 
26.914 

692,385 

12.138.294 

1,137.736 

52,789,005 

38,612,427 

6-l,.-,S() 

iii  525 
19.340.029 


1    Included  in  "  All  other  chemicals."  prior  to  Inly  1.  1909. 

•  Figures  cover  period  since   august    >       free  on  and  after 

August    6,    1909. 

J  Included  In  "  Mineral  oil.  free."  prior  to  Job   1.  1907. 

4    Included  in  "  All  other  fertilizers,"  prior  to  July  1.  11)09. 

'-  Included  in  "  All  other  articles,  dutiable."  prior  to  Jul;  1,  1908. 

•  Figures  are  for  six  months,  January  to  June. 
Not   -   paratelj    stated   prior  to  July   1.   1909. 

»  Included    In    "  All   other    tlxed    or   expressed  oils,    dutiable," 
prior  to  July    1.   1909. 

•  Included  in  "All  other  volatile,  etc.,  free.'  pri,,r  to  July  1, 
1909. 

u  Included  in  "  All  other Is,  dutiable,"  prior  to  Jul]  1,  1909. 

"   Included    in    "All   other   articles"    prior   to   Julj     1,    1907; 
figure"  c  iver  period  January  1  to  August  5,  1909,  Inclusive. 

Exports  of  domestic  mtrchandisi . 


'■las-      COM. 

Plate    bo.  it. 

All   other     

Olncose  lb 

Glue    ii,. 

1 1  rape  sugar lb. 

Qrease  and  all  soap  stock   

Ounpowder    lb. 

nop-  ib. 

Lamp  black,  carbon  black,  and  gas 

black   

I.ar.l    lb. 

Lard  compounds   and   other  sub- 

-iiintcs  lb. 

.Mercury lb. 

Naphthas,     including   all    lighter 

products    galls. 

i  id  cake  and  oilcake  meal — 

I  "in  (M.iizel lb. 

Cottonseed     lb. 

Linseed lb 

Oil— 

'  ora  (Maize) lb. 

Cottonseed     lb. 

I  i-ii,  not  Including  whale  galls. 

Illuminating galls. 

t'Urd    galls. 

I I   galls. 

Lubricat  ing  and  heavy  paramne. 
Kails. 

Mineral,  crude galls. 

Mineral,  residuum    galls. 

Peppermint   ib. 

other  essentia] 

I  it  her  vegetable    

Other  animal    galls. 

Olco  oil  and  neutral  lard     . . .  .lb. 

<  deomargarine lb. 

Paints  and  colours    totai 

1'alallni    wax lb. 

Peanuts lb. 

Perfumery,  cosmetics,    and     all 

toilet  preparations    

i'liosphate    rock,    ground    or    un- 

L'round.  not  acidulated     .  .tons 

Other  fertilizers     tons 

ll'-in bbls. 

Seeds 

Cotton    ib. 

Linseed bu. 

Soap 

Toilet  or  fancy 

All  other    lb. 

Starch     ib. 

Sulphur  or  brimstone,  crude  tons 

Tallow    ib. 

Tar.  turpentine  and  pitch   . .  brls. 

Turpentine,  spirits  of     galls. 

Varnish      galls. 

Washing  powder  and  fluid Ib. 

Zinc- 
Oxide  of    lb. 

Ore tons 

Dross lb. 

Pigs.  bars.  et<- lb. 


57,189 

12,08! 

$2,434,  H77 

95,482, 1 :,  1 

2,529,448 

2,515,668 

21,862,1139 

■.'4, .-oi  586 

44,988,477 

$5,1(1,  '    o 

876,344 

199  864 

21,428,869 

8,9-Vi 

$481,162 

$636,975 

581,934,236 

458,261,434 

76,739,375 

73,245,815 

224,692 

510,241 

43,887,044 

68,758,676 

.,:,..,o  i.'.m.i 

60,393,494 

1.217.738,444 

814,423,733 

685,870,902 

623,416,320 

20,383,580 

21,202,348 

366,977,858 

341,358,266 

.-.6.2C..S 

1,462,444 

1,129,004,833 

1,046,401.1172 

260,515 

182,077 

297,331 

256,147 

147.769,024 

161,639,609 

149,190,017 

186,305,442 

77,551,683 

107.998.575 

172,539 

$244,770 

$301,947 

$187,097 

$299,795 

704,633 

533,326 

195,213,681 

161,273,364 

:  t  ;9,662 

8,104,641 

$8,721,312 

$4,457,776 

141,067.470 

181.327.568 

5.460.946 

5,921.144 

$610,298 

$789,257 

1.196,175 

1.020,556 

32.814 

3.S.204 

2,601,181 

1,984,525 

40,995.830 
1,395.508 

$1,110,498 

53,569,895 

31.518.019 

27.894 

70,489,762 

28,856 

19,433,181 

852,345 

7.244.094 

24,016.254 

23.311 

16,810.259 

5.280.344 


4     267.393 
63.922 

$1,310,971 

48,084.275 

36,549,910 

37.142 

50,113,092 

29,619 

16,061,783 

930,690 

6,766.135 

29.091.347 
11,121 
14,138,898 
6,181 


1   Not  separately  stated  prior  to  Julv  1.   1908. 

1   Figures  ar«-  for  July  to  December.' 1909,  inclusive 

J  Included  in  "All  other  articles."  prior  to  July   1.  1909. 


Sulphuric  i      lb. 

All  other    lb. 

I      tat*   ol   lime     lb. 

Including     pure,      neutral      or 
Cologne  -pint-      ...  pf.  galls. 

Wood gall-. 

Baking  powder lb. 

Hark,  extracts  of,   for  tanning  .  . 

Blacking 



n  carbide2 lb. 

-  lb. 

Celluloid  and  intr-    of     

Copper,  sulphate  of     Ib. 



Dynamite   lb. 

Emery  and  corundum  and  mirs. 



■ 
Cylinder,     crown  and  common 
window  


6.120 

56.703.111.-, 


131,301 

1    180,820 

I  ,  ...  -- 

3.076,149 

1445,800 

$393,336 

6  use.  ie, | 


S71..-.74 


5.680.973 
372.640 

72.312.173 


48.325 

1,188 

I.7.-.9.227 

$329,705 

8665,01 1 

$211,984 

11.58S  676 

905,578 

$892,193 

5,718 

$404,682 

11,296,718 

$367.2022 


$57,515 


Books   Received. 
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lx"U.i  ii'  Zi  irsi  mrift).      Monographieii    zur   reinen    unr! 
angewandten    Kolloidchemie,    hei  en    von    Dr. 

\\  o.   Ostwald.     Bd.    I.     II 
kopfPs  V*i  rlag.    Dresden.     1910,  Price  of  each  Hi 
purchasers  of  the  entire  volume,  M    I.     Single  numbers, 
M.   1.20. 

Svo  pamphlet,  containing  220  subject   m-:< 

It  includes  two  articles,  on     b\    M     il  I 

Oedem  als    kolloidchemisches    Problem,  nebs!    Bemerk- 
nngenVueber  die  allgemeine  Natur  der  Wasserbindung  in 

Organismen  ").  and  ti                                ~  >■     '          I 

das  Verhalten  der  Kollain  .  gi  u  Schwe- 
felkohlenstoff  "). 
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PATENT   LIST. 


[March  SI,  1910. 


Thc  mmple  Carbohydrate-  kKD  FHB  GlvoosXDBS.  By 
K  l-'i.i\Kii\i'  AbmstrONO,  D.So.,  l'li.D.  Longmans, 
Green  &  Co.,  39,  Paternoster  Row,  London;  also  New 
York.  Bombay,  and  Calcutta.  1910.  Price  3s.  6d. 
not. 

Svo  volume,  containing  91  pages  of  aubjeof  matter.  18 
pages  of  bibliographic  references,  all  classified  and  arranged 
for  the  chapters  to  which  they  appertain,  and  an  alpha- 
betioal  index  of  subjects.  The  subject  matter  is  sub- 
divided and  allocated  to  chapters  under  the  following 
heads:  1.  Glucose.  11.  Chemical  properties  of  glucose. 
III.  Hi  coses  and  pentoses.  IV.  Disaccharides.  V.  Rela- 
tion between  configuration  and  properties.  VI.  Hydro 
lysis  and  synthesis.  VI 1.  Natural  and  synthetical 
glucosides. 


5797.   Evans.     Appliances  for  abstracting  fumes  Iron) 

crucibles  and  other  vessel-  used  in  metallurgical  or  chemical 
operations.     March  B. 

5855.  Cookerill.     Drying  and  like  machine-.     March  B 

5910,  Schulte-Steinberg.     Drying  drum.     [Ger.   Appl.. 
April   24.    1909.]*     March   9. 

5952,    Davis.    Apparatus  for  treating  liquids  with  gasOB, 

[Addition  to  No.  2113  of  1909.]*     March  9. 

6042.   Buck.    Apparatus  for  vaporisation,  diffusion,  SSO. 

March   10. 

(io79.  McCourt.     Set    under  VIII. 

Complete  Specifications  Accepted. 


Practical  Chemistry.  By  James  Bkuce  and  Hy 
Hakpek.  Macmillan  and  Co..  Limited.  St.  Martin's 
Street.   London.      1910.      Price  2s.  (id. 

Small  Svo  volume,  containing  235  pages  of  subject  matter, 
with  62  illustrations,  numerous  tables,  and  an  alphabetical 
index.  The  subject  matter  is  divided  into  two  parts. 
classified  as  follows:  Part  I.  Section  i.  Preparations. 
Hon  ii.  Qualitative  analysis.  Part  II.  Section  i.  Volu- 
metric analysis.     Section  ii.  Gravimetric  analysis. 

Statistical  Abstract  fop.  the  Principal  and  other 
Foreion  Countries  in  each  Year  from  1897  to  1907 — 8 
(as  far  as  the  particulars  can  be  stated).  Thirty-fifth 
numbei.  (Cd.  5053].  Wvman  and  Sons.  Fetter  Lane, 
E.C.     Price  Is.  7d. 

This  abstract  gives  particulars  regarding  trade,  navigation, 
agriculture,  railways,  telegraph  and  telephone  systems, 
finance,  mineral  production,  etc..  of  the  principal  foreign 
countries  for  a  series  of  years.  New  tables  have  been 
included  in  the  present  issue,  showing  the  quantities  and 
values  of  principal  articles  imported  into  and  exported 
from  Peru,  the  trade  of  Peru  with  each  country,  pig  iron 
production  and  consumption  in  Russia,  Sweden,  Belgium, 
and  Austria-Hungary,  and  steel  production  of  Russia. 
Sweden.  Germany,  Belgium.  France.  Austria-Hungary 
and  United  State-. 
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Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


1.     GENERAL  PLANT:    MACHINERY. 

Al'IT.U    VIMSS. 

4914.  Crombie.    ,sv.  un<hr  II. 

5020.  Eestner.  Apparatus  for  concentrating  liquids.* 
Feb.  28. 

5264.  Benning,  Flodin,  and  Co.  Treating  material 
in  tangential  furnaces.  [Swedish  AppL,  Oct.  21,  1909.]* 
March  2. 

.",  Us.  Appleton.  Renewable  seating  reguhis  metal 
stop-valve.     March  4. 

5576.   Harger.    See  under  VII. 


49152  (1909).  Brown.    Separating  fluids  having  different 
densities.     March  9. 

.".901   (1909).  Willis.     Calcining  kilns.     March  16. 

Ms  I  1 1909).  Blakeley.    Apparatus  for  heating,    cooling, 
or  distilling  liquids,  and  for  treating  gases.     March  10. 

19.707  (1909).  Kiippers.  Apparatus  for  measuring  gases, 
March  16. 

23,866   (1909).   Lindahl.      Centrifugal   slime   separators. 
March   16. 

24.903  (1909).  Maschinenbau     A.-G.     Golzern-Grimma. 
Vessels  for  mixing,  grinding,  bleaching.  &c.     March  9. 

25,761     (1909).  Hansen     and     Winkler.        Centrifugal 
apparatus  for  separating  gas  from  liquid.     March  16. 

25,976  (1909).   Wolff.     Drying  apparatus.     March  9. 


II.— FUEL ;    GAS  ;    MINERAL  OILS.   AND  WAXES. 

DESTRUCTIVE     DISTILLATION;       HEATING; 

LIGHTING. 

Applications. 

4914.  Crombie.  Separation  of  tar  and  dust  from  hot 
gases.     Feb.  28. 

5010.  Felizal.  Manufacture  of  a  combustible  agglomerate 
of  wood  charcoal.*     Feb.   28. 

5262.  Soc.  Franc,  de  Chaleur  et  Lumiere.  Manufacture 
of  incandescent  mantles.  [Fr.  Appl.,  March  5,  1909.]* 
March  2. 

5388.  Lederer,  and  Westinghouse  Metal  Filament 
Lamp  Co.,  Ltd.  Manufacture  of  metal  filaments  for 
incandescent  electric  lamps.  [Addition  to  No.  09:50 
ol   1909.]     March  3. 

5798.  Cowper-Coles.  Production  of  smokeless  fuel. 
March  8. 

5817.   Hancock  and  Arnold,    lias  generators.*    March  8. 

6041.  Testrup.      Wet  carbonising   if  peat.     March  10. 

0170.  Booth.  Manufacture  of  blocks  or  briquettes 
of  peat.     March  11. 

0177.  Rowntree  and  Fryer.  Removing  solid  impurities 
from  producer  ^.i~.  l>la-t  funuo ••■  gas.  coke  oven  gas.  &c. 
Man  h  11. 

6282.  Wagener.  Separating  tar  from  hot  gas  produced 
in  the  destructive  distillation  of  coal  and  the  like.  [Ger. 
Appl..  March  29.  1909.]*     March  12. 

Complete  Specifications  Accepted. 

25,549  (1908).  Still  and  Adam-on.  Manufacture  of 
incandescent  mantles.     March  9. 

5:502  (1909|.  HciiiriL'.  Retort  for  carbonising  or  other- 
wise treating  mineral-.      March  10. 
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B   rmah  Oil  Co..  Mid  Campbell] 

i  : i!i,i    «;i\      Man  h    IC 


8027  nnd    I0.37i 


1909),    Ball,     [noarn  intli 


12, 10(1  i  1909)     H  Bruno  Pat<  ate  \.  rworthungs. 

III. 

21,010     '      ■  pry  of  bj  produ    - 

frmn  nases  .lii i\ <-.l  from  i  uiihiistiblcs      March  !•. 

I      rt'erbi  i  Manufacture  of   manll       i 

ilic.in.le-c,  ri    ._'H^    light  in  \l  irch    lii. 


ill       I  \u    \\n  TAR  PRODUCTS. 

\eri.i.  ITION. 

8153.    Hansford     Cassella   unci   Co.).      Manufacture   of 
acids  and  ago  colouring   matters  therefrom. 
II. 

3pbi  ipication  Accepted. 


1909).   II in  r. o ,1  (Cassella  und  Co.).     Derivatives 
■azoic  and  dvestuffs  derived  therefrom.     March  9. 


IV.-  COLOURING  MATTERS  AND  DYES. 

Applications. 

5670    Newl  m   (Bayer  and  Co.).     Manufacture  oi    rat 
dyestuffs.      March   7. 

5808    Kalleund  Co.  Manufacture  of  vat  dyeing  colouring 
matt:.-       ...     Vppl.,  March  19,  1909.]*    March  8. 

6153.   Ransford    Cassella  und  Co.).     See  under  Til. 
i)    Spbctfii  ITIONS  Accepted. 


1963   (1909).  Newton   (Bayer   und   Co.).     Manufacture 

of  dvestuffs  ..I'  thr  «allocyanine  series.      March  9. 

1909).  Ransford  (Cassella  und  Co.).     Set  undei  III. 

11,931  (1909).   Newton  [Bayer  und  Co.).     Manufacture 
of  anthracene  derivatives.     March    16. 

14,143(1909).  Ransford   Cassella  und  Co.).   Manufacture 
-  from  carbazole  derivatives.     March  9. 

14,316(1909).  Bli  I      m. Fabr. Griesheim Elektron). 

nonoazo  dvestuffs  for  lakes.     .March  9. 

25,752     1909).    Bloxam   (Durand,    Huguenin,  el    C 

gallocyanine  derivatives.     March  9. 


IT.— FIBRES;    TEXTILES;    CELLULOSE;    PAPER. 

Ari'Li.  ITIONS. 

4959.    Eichengriin.      Manufacture   of   brilliant,   frosted, 
Itemed    layers    or   coatings    from   acetylcellulose. 
fOer.  Appl.,  April  15,  1909.]*     Feb.  28. 

5892.   Wolterci  k.       Apparatus   for   the    production   of 
artificial  silk.     March  9. 

'  OMPLETK  Specifications  Accepted. 


">771  1 1909).  Rumpf.    Producing  a  water-  and  soap-proof 
gloss  on  woven  materials  of  cotton.      March  9. 


1 1909).        i 

and  waterprool  fabi  ii        Mar.  I>   16. 

10,460    i  1909).    Pii  ku  fi the    durability 

Man  Ii    16. 


VI.      BLEACHING;     DYEING;    PRINTING; 

I- 1  MSI  IP  I 

All  I  h    I  I  h.SS. 

5134.  A.  >  (les.  f.  Anilinfabr.  Process  for  dyeing  hairs, 
furs.  &c.     [Ger.  Appl.,  Oct.  23,  1909.]*     March  1. 

52-14.  Scott  and  Hindi.-.  Printing  in  multicolours  on 
i.  \i  Lie  and  i  ics,  paper,  t  ■       March  2. 

5373.  Malv.  Dyeing  spindles.  [Addition  to  No.  5676 
..i   1909      |  II arian  Appl.,  Man  h  ...   1909.]'     March  3. 

COMPLETI     SPECIFICATIONS    Accepted. 

9307   (1909).    I'.i loss   and    Regordosa.     Continuous 

dyeing  of  skeins.     March  16. 

L0.190  (1909).  Johnson  (Badische  Anilin  und  Soda 
Pabrik).  Printing  or  dyeii  i  fibn  tie  material  with  or 
without   discharge  effects.     March    16. 

16,199  i  L909).  Gawlioh. 

&c.     March  9. 

18,649  (1909).  Soholefield  and  Downham.  Preparing 
cotton  and  other  slivers  for  dyeing,  bleaching,  &c. 
March  16. 


Coating  woven  fabrics,  paper, 


VII.     ACIDS;    ALKALIS;    SALTS;    NON-METALLIC 
ELEMENTS. 

Applications. 

4976.  Swinton.    See  under  XX. 

5013.  Ashcroft  and  Gaard.  Manufacture  of  alkali 
metals,  alkaline  earth  metal-,  and  their  derivatives. 
Feb.  28. 

5361.  Basset,  Manufacture  oi  caustic  soda  or  sodium 
salts.     [Ft.  Appl.,  Match  4.   1909.]*     Match  3. 

5382.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  ammonia  and  aluminium  compounds 
from  mixtures  containing  aluminium  nitride.      March  3. 

.".44."..  Bradford.  Recoverj  oi  by-products  in  the  manu- 
facture of  copper  sulphate.     March  4. 

.".471.  Clemm.  Production  of  chlorine  and  hydroxides 
oi  barium  and  strontium  from  barium  chloride  and  stron- 
tium  chloride.      March   4. 

5676.  Harger.  Manufacture  of  carbides,  artificial 
carbon,  hydrogen,  and  othi  i  produotfl  from  hydrocarbons. 
March  5. 

5657.  Price.  Manufacture  of  nitrate  of  ammonia  and 
comjKiunding  it  with  other  salts  for  agricultural  purpi 

March  7. 

5846.  Hindlev.  Substitute  for  cream  of  tartar  and 
tartaric    acid.     March    8. 

6031.  Horsley,  and  United  Alkali  Co.,  Ltd.  Manufacture 
of  monochloracetic  acid.     March  10. 

6063.  Soc.  d'Electrochimie.  and  Hulin.  Apparatus 
for  the  electrolytic  production  of  sodium.  [Fi.  Appl., 
May  8,   1909.]*     Man  h   10. 

Ii27:l  and  11274.  Bailey.  Process  and  apparatus  fur 
producing  lead  oxides  and  white  lead.  [U.S.  Appl-.. 
March   12,  1909.]*     March  12. 


- 
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Complete  Specun  itions  Accepted. 

9.)  Dolphin.    Manufacture  of  ooppei  Bulphate. 
March  1  «>. 

11,694  1909).  John  Beimel  Lawes  and  Co.,  and  Davis. 
Manufacture  of  tartaric  acid.     March  9. 

12,966  (1909).  Marks  (Willson)  Production  of  a  silicide 
of  an  alkaline  earth  metal.     March  9. 

1T.:U".  (1909).  Stephens.     8a  under  X. 

22,019  (1909).  Justice  (Cons.  I.  Eleotrochem.  Industrie). 
Production  of  peroxide  ol  hydrogen.     March  9. 

29,491  (1909).  Chem.  Fain.  Griesheim-Elektron.  Manu- 
facture of  anhydn  >us  oausl  ic  soda.     March  16. 

1315  ( 1910).  Jeanncrcl  and  Chapov.  Calcium  carbide. 
March   16. 


VIII.— GLASS;    CERAMICS. 

Applications. 

49S0.  Lilienthal  and  Lauer.  Preparation  or  treatment 
of  mica.*     Feb.  28. 

5287.   Williamson.     Glazing  or  enamelling.     March  2. 

5730.  Griffiths.  Decoration  of  earthenware,  china, 
and  tiles  with  ceramic  colours  or  coloured  clay  slips. 
March  8. 

6079.  McCourt.  Applying  protective  or  refractory 
coatings   and   linings.     March    11. 

6215.  bunt.  Circular  kiln  for  enamelling  and  hardening 
on  of  colours  to  pottery  ware.     March  12. 


IX.— BUILD1\<:  MATERIALS. 

Applications. 

5155.  Zehrlaut  and  Zchrlant.  Manufacture  of  artificial 
marble  from  self-hardening  hydraulic  mortars.*      March  1. 

6079.  McCourt.    See  under  VIII. 

6226.  Hunt.  Manufacture  of  artificial  stone  or  building 
blocks.     March  12. 

11227.  Brough  and  Richardson.  Preparation  and  treat- 
ment of  road  paving  material.     March   12. 

6270.  Journet.  Obtaining  plaster  materials  having  the 
appearance  of  enamel.  [Fr.  Appl.,  March  13,  1909.]* 
March   12. 

Complete  Specification-  Accepted. 

8675  (1909).  Mellersh-Jackson  (J.  et  A.  Pavin  de 
Lafarge).    Manufacture  of  cements.     March  9. 


X.— METALS;    METALLURGY,   INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

5023.   Duke.     Alloy  and  its  manufacture.     Feb.   2*. 

5079.  Stuart-Bailey.       Recovery    of    copper    and    like 
metals.     March    1. 

5165.  Ashcroft.       Metallurgy     of     lead-bearing     zinc 

sulphides.      March  1. 


5166.  Ashcroft.         Metallurgy     of      zinc-bearing     lead 
sulphides.     March  1. 

5167.  Ashcroft.  Metallurgy  of  metal  sulphides.    March  1. 

5267.   Brougham      (Poldihiitte      Tiegclguszstahlfabrik), 
Smelting  furnaces.*     March  2. 

5285.   Ashcroft.   Metallurgy  of  metal  sulphides.  March  2. 

536(1.    Roman.     Electroplating     apparatus.*     March    ft 

5486.  Sulman  and  I'm  aid.    Recovery  of  metals  from  ores 
by    electrostatic    methods.     March   4. 

5559.    Hislop.    Treatment  of  oxidisable  metals.   March  5. 

5565.   Percy,  and  Triumph  Inventions  Co.     Depi 
metals  on   metallic   surfaces.      March   5. 

5667.  Niedringhaus.     Finishing  galvanised  sheet   aietal 
[U.S.  Appl..  March   II.   1909.]*     March  7. 

5668.  Niedringhaus.        Galvanising    apparatus.      [U.S. 
Appl..  March  11,  11)69.]*     March  7. 

5700.   Murex     Magnetic     Co.,     and     Lockwood.      Wet 
magnetic  separation  of  minerals.     March  7. 

5712.  Schoop.       Coating    surfaces    with    metal.     [Ger. 
Appl..  April   27.   1909.]*     March  7. 

5797.   Evans.    See  under  I. 

5821.  Sulman  and  Picard.     Extraction  of  zinc  from  it  s 
ores.     March  8. 

5916.   Barbanson  and  Lepersonne.    Open  hearth  proceed 
of  refining  steel.     [Belg.  Appl..  July  3.  1909.]*     March  9. 

5954.  Sulman.     Picard,    and     Wintle.     Electroplating 
metal  articles.     March  9. 

6636.    Radford    (Aiders).       Furnaces    for    metallurgical 
purposes.     March    16. 

6152.  Trowbridge.      Deposition   of   metals   on   metallic 
surfaces.     March    11. 

6168.   Sulman.     Picard,    and    Wintle.       Electroplating 
metal  articles.    March  11. 

6171.   Flicker.       Recovery    of    the    constituent    metals 
from  copper-zinc   alloys.     March   11. 

Complete  Specifications  Accepted. 


2359  (1909).  Greenway,  Sulman.  and  Higgins.  Con- 
centration of  ores.     March  9. 

4667  (1909).  Lysaght,  Ltd.,  and  Beddoc.  Zinc  condensers. 
March  9. 

5362  (1909).  Herring.     See  under  II. 

7340  (1909).  Bennett.  Apparatus  for  distilling  mercury 
from  gold  amalgam.     March   16. 

17.345  (1909).  Stephens.  Eliminating  chlorine  and  zinc 
and  recovery  of  tin  or  lead  from  tin  or  terne  scrum 
skimmings,  or  residues.     March  Hi. 

18,826  (1909).  Grondal.  Concentration  of  oolitic  iron- 
stone and  similar  iron  ores.     March  16. 

24.729  (1909).  Potter.  Working  manganese  steel  to 
produce   finished  shapes.     March  9. 


XL— ELECTRO-CHEMISTRY.  , 

Applications. 

5246.  Gorham.  Resuscitating  the  negative  plates  of 
secondary  batteries  and  assisting  in  their  formation. 
March  2. 

5266.  Brougham  (Poldihiitte  Tiegelguszstahlfahrik)t 
Electric   induction  furnaces.*     March  2. 

5691.  Lake  (Fabr.  Elektriseher  Ziinder).  Producing 
porous    elect  rodeposits.*     March    7. 
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loliri      i  Fabr,     Grioshcim-Elektron). 

I            i  ion    ami      m  'intcnanoi       il      Ion       elocti 
[Addition  to  N      I  1,0 t   1901).  |     \l  i 

Petersson.     Charging  electric  resistance  furnaces. 
[8wcil.    \,,,,l..  June  2,   I '.Kin  j*     M  irch  10. 

l'  I'lr.  i  ro-(  'liimie,  and  Hulin.     Si  •  andi  i  \  1 1 . 

Compute  Spbi  mi  itions  a.  <  eptbd. 

12,(507  (1909)     Ruthenburg.       Electrodes    for    electric 
March    1  *  > . 

12.709  i  1909)    Elei  trolytic    Alkali     0o.,    and    others, 
rodes   for  electrolytic   purposes.     March    16. 


XII.     FATS;    oll.s.    WAXES. 

Ant  [|  LXIONS. 

5009.  Roc.  \ni'n.  Eluilerie  el  Savonnerie  de  Laurian. 
Extracting  the  oil  from  hydrosilioates,  fullers'  earth, 
animal  charcoal,  &  i  .,  «  hii  h  has  been  used  for  dei  olourising 
oils,     i  Ft.    Appl..    Man  h    I.    1909.]*     Feb.    28. 

■Ms:!.   Levinstein,  and  Levinstein,  Ltd.     Emulsive  com- 
■  il  ion  and  use.     March  2. 

Stewart   and   Chard.     Treatment   of  soya   beans 
and  cotton  seed  to  facilitate  extraction  of  oil.     March  IS. 

Complete  Specd7ii  itions  Accepted. 

1990(1909).   Biertumpfel.     Candles.     March  9. 

5715  (1909).  Budde  and  Robertson.  Decomposition 
m  fats  and  nils  into  fatty  acids  and  glycerin.     March  16. 

5797  (1909).  Common,  and  Hull  nil  Manuf.  Co.  Manu- 
facture of  soyadiean  oil.      March   16. 

6934  (1909).  Kayser.  Detergent  compositions.     March  9. 

9690   (1909     Bloxam    (Jacobi).      Soap  cooling   frames. 

Mar.  1.  9. 

24,721   (1909).   ArnaudandPoeternak.     Seeunder  XX. 


XIII.     PAINTS;    PIGMENTS  j    VARNISHES; 
RESINS. 

Application. 
6273  and  6274     I  VII. 

Complete  Spj  cifii  a  ion    Accepted, 

1878     1909).    Strange    and     Burrell.        .Manufacture    of 
-ii.     Man  h  9. 


XIV.     INDIA-RUBBEP. ;     GUTTA-PERCHA. 

Applic  itions. 

Cockerill.    Production  of  indiarubber.     March  9. 

5931  and  5932,     Perkin,  Matthews,  and  Strange.     Syn- 

thetic  manufacture  of  <a<  utchoucorhomolognes.  March  9. 

B072.  Tarter.     Recovering  rubber  from  waste  rubber, 
ftc.     Man  h  10. 

6204.  Melsom.     Treatment    of    old    or    waste    rubber, 
vulcanite,  ebonite,  &c.     March  I:!. 


XV.— LEATHER;   BONE;  HORN;  GLUE. 

\i  ill.   ITIONS. 


6211.   Bennett    and   Thorpe.      Water] 

Man  ii   2. 

5489.   Kohn.       Tannii 
April  24,   1909.]*    Man  h    I 

6103.  Varley,     Drying  ohrome  tanned  skins  oi   I 
March   II. 

6123.  Silberrad         Manufacture    of    artificial    leather. 
March   II. 

6192.   Evans   and    fanes  Baillie.      Tanning    hidi 

March     II'. 

liL'l*.  Wilson.     Manufacturing  leather  or  curing  skins. 
Man  I.  12. 

6268.   Manns.     Delanning  leather.*     March  12. 

liu'M.  Simon.  Treatment  of  bides  and  skins.*    Mai   I    12 


Complete  Spectpii  itions  Accepted. 

10,460  t 1909).  Pinkus.    Set   under  V. 

12,687(1909).  Winterbottom and  Egerton    Manufacture 
of  imitation  leather.      March  !'. 


XVI.— SOILS;   FERTILISERS. 
Applications. 

558li.    Milne.       Manures.*      March    5. 
5657.   Price,    Set  under  VII. 

XVIL— SUGARS;  STARCHES;  Gl  MS. 

Complete  Specification  Accepted. 

5438  (1909.)  Hawley,  Ltd.,  and  Saunders.     Preventing 
sugar  and  other  extract  solutions  clouding  or  discolouring 

when   being  cooled.      March    16. 

XVIII.— FERMEMTA1  tON   INDUSTRIES. 
Applications. 


4956.  Spencer.  Malt  liquors  and  their  production. 
Feb.  28. 

5(il4.   Freeman  and  Freeman.  Malting  process.  March  7. 

5757.  Wilcocks.  Stopping  the  production  of  alcohol 
in  brewed  beverages.     March  8 

WK)7.  Epstein.  Treatment  of  fermentation  oi  cult 
March   10. 

Iil75.   Elmassian.       Malting  and    apparatus.* 

March    11. 

Complete  Spbcdtii  itions  Am  kited. 

5583  (1909).  Btlgeonne.  Filtering  process  for  brewing 
and   wine-making.     March    16. 

74111  (1909).  Sherman  and  l.utven-.  Sterilising  agent 
for  brewers"  casks,  vats,  &c.     March  16. 
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XIX— FOODS.     WATER   PURIFICATION ; 
SANITATION. 

Am  i.  itions. 

4939.  Lomax.  Grain  treatment,  milling  products;  ami 
tin-  preparation  of  food.     Feb.  28. 

5393.  Vrbain.  Feige,  and  Seal.  Use  oi  metals  in  the 
electric  arc  for  sterilising  liquids.  [Addition  to  No.  4795 
of  1910.f    March  3. 

5622.  Lomax.  Treatment  oi  grain  and  grain  products 
and  food  therefrom.     March   7. 

5827.  Lifebelt  Coffee  Co.  (Kafiee-Patent  AG.).  Preparing 
coffee  containing  little  or  no  caffeine.*     March  8. 

5948.  Bichel   ami    Roeder.      Preparing  ree  from 

germs.*      March    9. 

Complete  Specifications  An  epted. 

_'  (1909).  Lamouroux.    Obtaining  table  vinegar  from 
whey.     March  9. 

20.933  11909).    Jones.       Means     for     treating    water. 
March  16. 
21,195  (1909).   Richet.     Pivrification  of  air.     March  16. 


27.1t>4  and  27,165  (1909).   Andrews. 

and  softening  plant.      March  9. 


Water  purifying 


XX.— ORGANIC     PRODUCTS;      MEDICINAL   SUB- 
STANCES ;    ESSENTIAL  OILS. 

Applications. 

4i »V ti.  Swinton.      Manufacture  of  volatile  organic  acids 
from  their  calcium  salts.     Feb.  28. 

5939.  De  Jahn.  Manufacture  of  organic  acid  anhydrides. 
[  O.S.  AppL,  March  27.  1909.]*     March  9. 

Complete  Specifications  Accepted. 

6173  il909).     Fairweather    (Valcntincr   und    Schwarz). 
Production  of  a  sulphur  compound  of  quinine.     March  It. 


10,074   (1909).    Newton  (Bayer  und  Co.).     Manufacture 
of   pharmaceutical   compounds.     March    16. 

24,721    (1909).  Arnaud     and     Posternak.         Pre] 

certain     unsaturated     fatty     acids     from     natural     nil- 
March  16. 

26,814  (1909).  Johnson       (Boehringer       und       Sonne). 
Preparation   of  pharmaceutical  compounds.      March   9. 


XXL— PHOTOGRAPHIC  MATERIALS 
AND  PROCESSES. 

APPI.IC  \TT"NS. 

5154.  Smith.      Sensitiser   for   bleaching-oul     colouring 

matters    and     halogen     silver     emulsion.'.,     [tier.      VprA 
March  3,  1909.]*     March  1. 

5377.  Soe.  Anon,  des  Plaques  et  Papiers  Photographiquel 
A.    Lumiere  et   ses  fils.     Polychrome   screens   for  colour 
photography.     [Addition to  No.  29,273 of  1909.      Ft.  \i.iJ 
March  10,  1*909.]*     March  3. 

Complete  Specific  ation  Acckptbd. 

11.473  (1909).  James  (Cie.  (icn.  ,1c  Phonographes, 
Cinematographes,  et  Appareils  de  Precision).  Colouring 
photographic  prints  and  cinematograph  61ms.     March  1(1. 


XXII.— EXPLOSIVES  ;    MATCHES. 
Applications. 

5335.   Dart.      Match  composition.      March   3. 

5338.   Fliirscheim.     Explosives.      March    3. 

5496.  Oaussemille  jeune  et  Cie..  and  Roche  e(  Cie. 
Ignition  producing  compositions.  [Fr.  Appl.,  .lime-  23, 
1909.]*     March  4. 

5707.  Carlson.    Producing  combustibles  for  explosives.* 

March  7. 
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I,,;.    ,i  mi  -    i.    ■  ONB01    I-.    I  111     .  II  llli. 

HURTEB  WEMOR1  \i.  LECTURE 

Mi1iu-:i:n  i  \  ri:<»  <  u  i:mis ri^       SOME    SER\  H  Efi 
OF  CHEMISTRY  TO  PHARMACO-THERAPEUTICS. 

HY    CHARLES    ILKXANDKB    KBANE,    D.8C,    l'H.1'.    K.I.C. 

y,    nieel  this  evening  within  a  few  days  "I  the  anni- 

,1  both  the  birth  and  ol  th    death  ol   Ferdinand 

Hurt.  r.     II.    was  born  on   March    loth,    1844,  and   died 

on  March  12th,  1898. al  the  comparatively  early  age  ..I  .">:!. 

I;   was  mj   g 1  fortune  to  be  assoi  iatod  with   Hurter 

f.,r  mai  \  vcars  in  tju-  work  ol  this  Section  of  the  Society, 
The  opportunity  thus  given  ol  knowing  the  man  and  ln- 
wnrk.  uf  learning,  from  the  unrivalled  skill  with  which 
he  broughl  the  highcsl  branches  of  pure  science  to 
upon  problems  of  tc<  hnical  chemistry,  the  true  correlation 
„■  work  of  Ui.'  pure  scientist  and  the  technologist, 
which  i-  s,i  fundamental  for  the  advancement  of  chemical 
industry  .  has  been  to  m.'.  as  to  manj  who  are  hen  to-night, 
a  stimulating  lesson  for  all  time  ;  m  grateful  rememl  ranee 
of  Ins  inspiring  example  and  masterlj  teachings.  I  ask 
(,i   my  tribute  to  his  memory. 

Hurter's    investigations    wt  re     concerned     essentially 

with   two    branches   of   chemical    technolog)     the  Alkali 

and     allied     industries     and     Photography.     Your    Si 

lecturers,   Profi — r  Lunge  and  Sir  William  Abney,  have 

dealt  with  these  subjects  ..I   his  researches.     Subsequent 

lecturers  have  been  permitted  to  select  a  subjei  t  associated 

rather  with  their  persona]  activities  than  with   Hurter's 

;.        \-   years   pass  by  this  must  of  necessity   tend   1" 

the  case,  but  the  occasion  will  none  th    less  continue 

ilfij   the  objects  .>f  its  foundation     to  recall   to  the 

members  ol   the  Section  the  labours  and   the  personality 

one.  who  did  so  much  to  establish  and  maintain  its 
utility  ami  its  success,  and  whose  name  "ill  always  stand 
in  the  forefront   of  applied  chemistry. 

1,  too,  as  m  the  case  of  my  more  immediate  prede- 
rs.  must  claim  your  indulgence  in  this  respei  i. 

Manifold  as  were  Hurtei  s  activities,  il  was  characteristic 
of  the  man  that  he  .li.l  not  (leal  with  subjects  of  whii  b  In' 
■  iot  a  master,  ami  which  lay  outside  Hi.-  -rope  of  his 
own  experimental  enquiries  ;  we  woi  der  at  the  wide  range 
of  problems  his  indomitable  energj  permitted  him 
to  cover,  not  that  gome  branches  oi  our  science  were 
not  illuminated  by  his  stimulating  insight.  The  latin 
include  the  subject  ol  my  address  :  as  tar  as  my  know  I 
of  Hurter  permits  me  to  say  he  did  not  extend  hi-  work 

what    Wohler  once  described   in  a   letter  to    Berzel 
as  "the   tropical   foresl    primaeval,  full  of  the  strangest 
growth-,  an  endless  ami  pathless  thi<  ket,  in  which  a  man 
may  well  dread  to  wander" — the  chemistry  of  the  carbon 
compounds. 

The  aim  of  his  investigations  will  always,  however, 
remain  applicable  to  other  branches  of  his  science — an 
aim  which  he  expressed  with  characteristii  directness  in  a 
letter  received  from  him  at  a  time  when  a  very  contro- 
versial subject  was  under  discussion  in  this  Section,  in 
which  he  said  :  •'  I  do  not  suppose  the  world  will  he  much 
the  richer  or  the  poorer  whether  the  one  or  the  ot  her  of  us 
i-  right,  but   1  want  to  show  the  truth." 


The  period  known  to  the  historian  of  chemistry  as 
that  of  "  [atro-Chemistry  "  linked  the  mysticism  oi  the 
alchemists  with  the  dawn  of  the  recognition  of  chemistry 
as  an  independent  science  ;  it  held  sway  from  the  first 
quarter  of  the  ltvth  to  the  middle  of  the  17th  century. 


The    iatro-ohemiBts   In. ike   awaj    from    the   alchemical 

.lew   that  the  tran-.ioul.it I   lie     m>  I  a  I-    wa-  to  bl    look'  d 

upon  as  ili.  ohiel  aim  of  chemists  and  sough!  to  link 
chemistry  with  medicine  bj  regarding  the  art  ol  healing 
i     essentially   a   branch   of   applied   Menu  try.     In   the 

well   known    'words    of    their    founder,    that     unSOrupuloU 

and  arrogant  genius  Paracelsus,  "The  ,,l,j, 

is  not  to  maki   |  old,  but  to  prepare  medit  in.-s." 

Imbued  with  the  views  of  Qeber  and  Basil  Valentii 
"sulphur,"  '"mercury"  and  "salt"  were  the  essential 
constituents  ol  matter,  he  extended  this  conception  to 
animal  ami  vegetable  substances,  ami  regarded  illm 
as  dut  i"  an  abnormal  arrangement  ol  these  three  funda- 
mental principles  m  the  human  body  and  the  art  of  curing 
to  consist  in  the  reinstatement  of  these  principles  in  thi  it 
Mil-  and  normal  proportions.  According  to  Paracelsus, 
four  pillars  supported  the  art  and  practice  of  medicine — of 
these  chemistry  was  one     the  three  others  wi  re  philosophy, 

a st  i 1 1 n  v  ami  virtue  !    Despite  hist  xtravagant  doctrines, 

his  entile'  laek  of  scientific  method  and  his  confused  and 
contradictory  writings  Paracelsus  appears  to  have  recog- 
nised    the    relation-    that    lllll-t    exist    between    the     tie    U 

rmployed  and  the  end  in  view,  and  thus  to  have  pul  before 
Ihe  medical  men  of  the  16th  century  a  first,  if  crude, 
attempt  at  rational  therapeutics.  The  further  merit 
must  also  be  accorded  to  bim  ami  -till  more  to  his 
followers,  Van  Belmont,  Sylvius,  and  Willi-,  of  having 
fully  re. , ionised  ihe  tndispensability  ol  ohemistrj  '■• 
nie.iieine.  thus  associating  the  study  of  the  two  BUOJecte 
for  their  mutual  benefit.  This  recognition  led  to  the 
employment  of  many  metallic  -alt-  in  medioine,  -uch  as 
hose  of  antimony,  mercury,  lead,  silver  ami  rinc,  the 
of  which  had  been  previously  feared  on  account   of 

(heir  poisonous  properties,  and  to  the  initiation  of  a  new 

era  in  pharmacy,  wherebj  a  lasting  impetus  was  given 
to  th.  work  of  the  laboratories  of  the  apothecaries,  which 
have  -n. i  e  .  ontributed  so  mu<  b  both  in  men  ami  matter 
to  t  he  scieni .    oi  chemistry. 

The  ambition  of  tin  ialro -.  hi  mists  to  explain  all  mi  ta- 
lioli.  and  vitalistic  phenomena  by  chemical  means  led 
to  the  fall  of  tin  -.  hoi  I  .  chemistry  was  then  far  from 
ripe  for  Buch  broad  generalisation-.  The  experimental 
.lata  both  in  chemistry  and  in  medicine  that  wen-  accumu- 
lated during  the  succeeding  two  centuries  lacked  correlation 
and  although  m  many  instances  vitalistic  functions  stimu- 
lated the  chemist  to  scientific  investigation-,  whilst  the 
.  hi  tiii-i  on  lii-  pan  wa-  able  io  place  many  compound!  ot 
therapeutit  value  in  the  hands  of  the  practitioner,  the 
lose  association  ami  interdependence  of  th.'  two  science 
aimed  at  by  the  iatro-i  hc-mists  ha-  on!\  heeome  possible 
by  the  development  "f  the  borderland  studies,  chemical 
physiology  ami  pharmacology,  in  association  with  modern 
organii    ami  physical  chemistry.     Tin-  association, which 

been  effected  with  cqnspit  uous  and  m.  reasing  sui 
during  the  past  30  years,  mark-  thl    new   period  of  "  latro- 
(  hemislrv." 

Modern  latro-Chemistry  -till  fall-  short  ot  the  I  topia 
of   the   old   iatro-chemists.     The  explanation   of  all    vital 
•  phenomena  on  a  chemical  basis  i-  -till  fat  beyond  us,  but 
Ihe  chemistry  of  the  produi  ts  and  functions  of  life  is  1 

unravelled  with  steady  and  increasing  SUi  I  ess.       No  it  man! 

can  produce  inflammation  in  a  lifeless  -kin.  no  germ  'an 
cause  (.vet  in  a  lifeless  body,  but  given  that  the  creature 
h\.-.  then  the  general  law-  of  cheinistrj   arc  appli 
neither  more  nor  less,  than  to  dead  or  inanimate  nature. 
It    i-  the  study  of  the  s,  i  \  i  heinistry  to  the 

science  and  art  of  the  introducti .f  medicaments  

the  human  body  with  Ihe  view  ot  healing  it,  a  borderland 
branch  of  science  appropriately  termed  "P 
therapeutics  "  that  constitutes  the  pn  ■  il 
chemistry  and  medicine  which  I  have  ventured  t..  term 
"Modern  latro-Chemistry."  These  services  may  be 
summarised  as  comprising  in  the  first  plate  t|„-  synthetical 
preparation  of  physiologicalri  active  compounds,  and 
secondly  the  application  of  the  principles  and  met  hods  of 
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chemistry  to  the  study  "t  the  conditions  and  mode  of  action 
oi  drags.  The  former  is  the  work  of  modern  organic 
chemistry,  tin-  latter  essentially  ilmt  oi  physical  and  of 
biological  chemistry. 

Since  t  }i«-  discovery  of  kairinc.  the  ftrsl  synthetical!} 
prepared  febrifuge,  in  1882,  as  an  outcome  of  the  study 
of  the  physiological  action  of  quinoline  compounds  by 
Otto  Fischer  and  Filehne  organic  chemistry  has  contributed 
many  hundreds  oi  compounds  to  pharmaco-therapeutios. 
These  comprise  antipyretics,  anesthetics,  hypnotics, 
antiseptics,  astringents,  diuretics,  uric  acid  solvents. 
purgatives  and  toxic  compounds,  whioh  have  been  prepared 
on  the  one  hand  by  purely  synthetical  methods  from 
compounds  of  known  constitution  and  on  the  other  hand 
bv  the  introduction  of  substituting  groups  into,  or  by 
modifications  in  the  stun  tine  of,  naturally  occurring 
substances,  typically  the  vegetable  alkaloids  such  as 
quinine,  morphine  and  cocaine. 

The  teachings  of  physical  chemistry  have  led  to  the 
stndv  of  the  conditions  of  absorption  of  drugs  by  t In- 
various  cells  and  tissue  juices  of  the  body,  of  the  part 
ilaved  therein  by  osmosis,  by  electrolytic  dissociation, 
ly  mass,  and  especially  by  the  colloidal  character  of  the 
substances  concerned  in  metabolism.  Such  study 
associated  with  biological  chemistry,  or  to  give  it  its  more 
recent  nomenclature  "  bio-chemistry."  has  pointed  the 
wav  to  new  methods  of  research  which  promise  well  for  a 
fuller  understanding  of  the  complexities  of  the  processes 
that  are  comprised  in  the  physiological  action  of  drugs. 

Despite  the  mass  of  material  that  has  thus  been  ac- 
cumulated, a  scientific  basis  for  the  preparation  of  physio- 
logically active  compounds  is  but  in  its  infancy.  The 
possibility  of  pre-calculating  the  action  of  a  drug  from  its 
chemical  structure  is  as  yet  developed  to  but  a  limited 
extent  as  has  been  repeatedly  brought  home  during  recent 
years  by  the  discovery  of  new  groups  of  compounds 
possessing  valuable  therapeutic  properties,  the  physiological 
action  of  which  was  in  no  way  anticipated.  Indeed,  the 
recognition  of  the  therapeutic  value  of  some  of  the  earlier 
synthetic  drugs  was  effected  rather  in  accord  with  Priestley's 
belief  that  all  discoveries  are  made  by  chance,  and  lias 
been  extended  with  some  reminiscence  of  his  view 
that  .scientific  investigation  was  to  be  "  compared  to  a 
hound,  wildly  running  after  and  here  and  there  chancing 
on  game."  The  hypnotic  property  of  sulphonal  was  a 
chance  discovery,  the  physiological  action  of  antipyrine 
was  initially  examined  on  account  of  its  supposed  relation 
in  chemical  structure  to  kairine  and  allied  febrifuges 
which  was  subsequently  proved  to  be  incorrect,  and  the 
purgative  properties  of  phenolphthalein  (Purgen)  became 
known  from  the  results  that  followed  its  use  to  ear- 
mark for  administrative  purposes,  a  certain  kind  of  wine 
in  Austria-Hungary.  The  commercial  success  of  antipyrine 
— the  profits  in  one  year  from  its  manufacture  before  the 
expiration  of  the  patent  are  said  to  have  reached  £60,000 — 
was  followed  by  a  hunt  for  further  "  game  "  and  many  a 
compound  such  as  acetanilide  (antiftbrine),  has  been 
called  from  the  seclusion  of  chemical  museums  for  the 
examination  of  its  physiological   properties. 

The  recognition  of  the  therapeutic  value  of  such  sub- 
stances has  been  followed  by  enquiry  into  the  relation 
of  their  chemical  structure  and  physiological  action  with 
the  result  that  the  study  of  this  relation  has  since  become 
more  ordered  and  systematic. 

It  is  now  known  that  the  specific  physiological  effect  of 
compounds  which  act  for  example  as  antipyretics,  hypnotics 
and  amesthetics  is  associated  with  the  presence  of  typical 
molecular  struct  tires  and  that  their  action  may  be  mollified, 
extended  or  annulled  either  by  the  introduction  of,  or  by 
the  elimination  of,  substituting  elements  or  radicals. 
Each  physiologically  active  nucleus  appears  to  need  the 
presence  of  an  anchoring  gToup  in  order  to  effect  its  linking 
with  the  protoplasm  of  the  specific  cells  which  is  necessary 
for  it  to  produce  its  effect  ;  in  their  absence  the  molecule  is 
inert,  not  because  of  its  intrinsic  inactivity  but  because 
the  conditions  necessary  for  its  reaction  are  absent,  just  as 
salt-forming  or  auxochromic  groups  are  essential  for 
compounds  of  the  requisite  structure  to  act  as  dyes. 

Thus,  Hie  antipyretic  action  of  antipyrine  is  dependent 
on  the  presence  of  a  methyl  group  attached  to  nitrogen 


i  \  I'll  ,i.  the  hypnotic  action  of  sulphonal  on  the  presenot 

of  the  ethyl  radical,  and  the  anaesthetic  action   of  i  oi  

on  the  presence  of  a  benzoylatcd  hydroxy!  group 
(O.COCgHg),  for  in  each  case  the  corresponding  unsub- 
stituted  nucleus  has  practically  no  physiological  effect 
In  some  cases  such  anchoring  groups  increase  the  activity 
of  the  nucleus  so  much,  especially  in  regard  to  toxicity. 
that  it  is  necessary  to  modify  them  by  the  introduction 
of  suit-able  substituents  in  order  to  obtain  substanoM 
that  arc  applicable  for  therapeutic  use.  Such  relation! 
in  association  with  the  physical  propertiesof  compounds, 
have  formed  the  basis  for  the  preparation  of  physiologi- 
cally active  substances.  By  studying  the  change) 
compounds  containing  specific  nuclei  and  substitutlnj 
groups  undergo  in  the  laxly  and  the  decompositions  that 
can  be  effected  by  the  tissue  juices  concerned  in  metabolism 
this  basis  has  been  much  extended  as  a  reliable  foundation 
for  the  scientific  study  of  the  clinical  applicability  of 
dru  gs, 

The  many-sided  activities  that  have  thus  contributed 
to  the  development  of  modern  iatro-chemistry  embrace 
far  too  wide  a  field  to  be  considered  with  any  attempt 
at  completeness  on  this  occasion.  I  accordingly  propoil 
lather  to  put  before  you  some  account  of  the  geneial 
character  of  this  progress  as  illustrated  by  three  typical 
groups  of  substances  which  have  been  the  subject  of 
careful   and   suggestive   investigation,    viz.  : — 

I. — The    Antipyretics  derived   from   p-Aminophenol. 
II. — The    Hypnotics   derived    from   Malonyl    Urea. 
III. — The    Local    Anaesthetics  derived   from   Cocaine 
and  allied  compounds. 

I. — The  p-Amtnoph>::jol  group  of  Antipyretics. 

The    benzenoid    hydrocarbons    and    their    derivative] 

all  possess,  to  varying  degrees,  the  power  of  decreasing 
the  production  of  heat.  This  antipyretic  effect  is  shared 
by  aniline  and  its  salts ;  they  are,  however,  far  too 
powerful  poisons  for  therapeutic  use  and  in  addition 
have  a  deleterious  effect  on  the  red  blood  corpuscles 
causing  a  decomposition  of  the  haemoglobin.  As  long 
ago  as  1878  it  was  shown  by  Schmiedeberg,  that  aniline 
and  its  derivatives  are  oxidised  to  p-aminophenol.  which 
is  eonsideraoly  less  toxic  than  aniline,  on  passing  through 
the  system.  This  change  is  in  accord  with  the  general 
function  of  the  body,  viz.  : — to  convert  drugs,  which  aie 
to  be  regarded  as  foreign  or  poisonous  substances  to  the 
animal  economy,  into  innocuous,  or  less  poisonous 
products.  This  result  is  effected  either  by  oxidation  us 
in  the  case  of  aniline,  or  by  reduction  as  in  the  formation 
of  trichlorethyl  alcohol  from  chloral,  or  by  chem'eal 
combination  as  in  the  elimination  of  phenol  as  the  sodium 
salt  of  phenyl  sulphuric  ester. 


C6H6-NH2 

Aniline 

C<V('H<> 
Chloral 

(',11-,.  OH 
Phenol 


C.H,; 


/NH2(1) 


'\OH    (4). 
p-  AminophenoL 
->.         ('01,    CH.OH. 

Trichlorethyl  alcohol. 
-*       t",.H6  •  0  ■  S(  i,(  )\a. 
Solium  phenyl  sulphnle. 

In  many  cases  combination,  typically  with  sulphuric 
acid,  glycocoll  or  glycuronic  acid  follows  the  initial  change  ; 
aniline  is  only  partially  eliminated  as  the  free  aminophenol, 
subsequent  combination  of  this  oxidation  product  with 
sulphuric  acid  and  with  glycuronic  acid  also  occur  and  it  is 
found  in  the  urine  in  combination  with  both  these  sub- 
stances. 

The  formation  of  compounds  of  decreased  toxicity 
by  these  metabolic  changes  has  been  a  very  valuable 
guide  in  the  synthetic  preparation  of  drugs  and  full 
advantage  has  been  taken  of  Schmiedebergs'  observation 
on  the  oxidation  of  aniline  and  its  simpler  derivatives 
to  prepare  substances  which,  whilst  retaining  their 
antipyretic,  and  nntineuralgic  properties  should  be 
sufficiently  free  from  toxic  effects  to  be  of  practical  use. 

A  Summary  of  some  of  the  compounds  which  have  lieen 
prepared  from  this  standpoint  is  given  in  Table  I.  together 
with  some  comparative  data  in  regard  to  their  antipy- 
retic   action    and    toxicity.     The    examples    have    been 
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■I   i<>  illiiKiriit-  nn   thi I. .111.1   ilir  iiilluei I        l.\   .in  aoid  radios!  u  in  acetatninophenol  (No    B) :    both 

iiihntituting group* and  on  then! hn  I  In  chemical  chni  icte nponnda  posaeen  powerful  atntipyreti    and  sntl  m  nralgic 

i'HimIh  Hiii    hi. i-   i.rrii  adopted    1..  urrive    it       bffcot    hut  me  -till  too  poisonous,  and  it  m  only  when  thi 
iiticallj    useful  .  ..in|..  .iin.l-  hi..; pean    imultan Ij    ubetitnted  that  oomponnd 


TABLE   I 
\  \ TII'YKKTIC     ACTION     *  >K     1:1     AMINOPHBNOL     DERIVATIVES. 


s 

I'iTiiiiiI.!                                                                N n.'l.iluli'. 

Iritlpyrctii     ■ 

T"M 

1 

■  Ml 
I'.ll,                                                                              \lilli|..|.||.  II  .1 
Ml 

Mark.  .1 

Toxic. 

e 

...      1! 

c.lli                                                   Gthoxyai plumo]  1  Pltmrtidim 

Ml 

Similar  I..  I. 

1    „,i 

OH 

l',H1                                                                                                  1.  .   1    lllllll.    l.lll'Ml.l 

Mil  IK  '11, 

Similar  to  1. 

Leas   than    1. 

1 

III    II 

i  .,11,                                                   Hethoxyacetai ophenol  [Mcthacetin*] 

\NH-corn, 

i.r.  at-  i  than  i  and  6 

Less  than  3. 

5 

III   II , 

r_.ll,                                                   Bthoxyaoetamlnophenol  U'henwrtine) 
\NH  in'  H 

Less  than    i 

Leae  than  4. 

1 

OC.H, 

I'bHi                                                                 I'r.  ,|,i,.-..\\  a  CI  'l.uiim,,|.lirii,'l 
\N linn  II, 

ian  ■".. 

Greater  than  4. 

7 

/  (JC  a 
C«H«      .     OH,                                Methyl  phenacetine 

M!OOHi 

Less  than  ■'». 

Greater  than  5. 

8 

/OC.H, 

\C0CHj 

F.iiivl  phenacetine 

Less  than  5. 

Leas  than  7. 

a 

/OH 
(''H'\N   /O.H, 

\l'OCH, 

Ethyl  acetanunophenol 

Nil. 

Nil. 

10 

/OCOCH, 

CH.Xjf/,    „ 

NOOOH, 

0*acetyl  I'thylacetawinnphenol 

Less  than   i. 

Greater  than  8. 

ii 

/COOH 
'  „H,i  x  OCaHs 

XNHI'lirH, 

Phenacetine  carboxyllc  acid 

Nil. 

Nil. 

/OCiHi 

U      r.H4N 

\WH-CO-CH,OOOH 

Phenacetiitc  a-earboxylie  acid 

Nil. 

Nil. 

/OC.H, 
U        i'.H„ 

HH-OO-CHtRHi 

(j-Aniinii  phenaeethie  iPfwnocoU) 

Rapid. 

Marked. 

lll.Hs 
14       C«H,X 

XMH-OOCHOHI  II 

Lactyl  phanetidbM  tJaefepHawftw) 

Less  than  5. 

Greater  than  6. 

/OO.Hs 

15        l',K„ 

\NH.C0i»H.0H 

Salicylyl  phenetidine                                           Might 

Blight. 

/O-COCH.OH 
IB       i'.H,x 

VKH-COCH, 

Salicylyl  acetaminophenoi  ISt&oi                     slight. 

Sli-ht. 

/OC\H, 
it      r«H4V                                              Sallcyl  pheneUdine  iMidatin)                        slow. 
\W«=CHC,KtOB 

SBght, 

18 

/OH 
C,H4.     NHi'OrH,  (41 
\rOOH            (21 

Histamine  salicylic  acid 

Nil. 

Nil. 

Para-aminopheno]  (No.  11  lias  a  marked  antipyretic 
effect  but  it  retains  too  much  of  the  hemolytic  action  of 
aniline  to  lie  of  practical  use.  This  toxicity  is  reduced 
by  the  replacement  of  the  hydrogen  of  the  hydroxyl 
gToup  by  an  alkyl  as  in  ethnxyaminophennl  Ijihenetidine 
No.  2),  and  also  by  the  replacement  of  the  amino-hydrogen 


are  obtained  which  arc  sufficiently  free  from  tope  effects 
to  be  of  therapeutic  value.  The  introduction  nf  a  methyl 
group  into  aeetamini. i'ii.  i"l    Methacetii  reases 

the  antipyretic  effect  sum'  what  anddecn  >xicity  : 

with  the  ethyl  group    Phenacetine  No.  5]  the  ant,. 
action  is  maintained  and  the    t,.M,ity    further  decreased, 
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whilst  with  higher,  alkyls  such  as  propyl  (X'l.  6),  and 
amy!  the  antipyretic  action  is  decreased  and  the  toxicity 
increased.  The  products  ol  elimination  of  phenacetine 
are  practically  identical  with  those  of  aniline,  aminophenol 
and  acetaminxphenol  being  the  chief  substances  funned. 
This  holds  for  all  p-aminophenol  derivatives  which  are 
physiologically  active  and  the  change  is  accordingly  a 
valuable  means  for  recognising  M)  antipyretic  action  in 
such  compounds.  Indeed  Treupcl  and  Hinsberg*  concluded 
from  their  experiments  that  the  antipyretic  action  is, 
within  certain  limits,  proportional  or  nearly  proportional  to 
the  extent  to  which  this  change  occurs  in  the  organism  ; 
the  formation  of  aminophenol  is  readily  tested  for  by  the 
indophenol    reaction    with    .i-naphthol. 

The  presence  of  the  hydroxyl  and  of  the  annno-groups 
in  p-aminophenol  allows  of  the  preparation  of  numerous 
derivatives  by  the  replacement  of  one  or  more  hydrogen 
atoms  by  an  acyl  or  alky]  radical.  There  has  been  no 
lack  of  proposals  to  improve  the  therapeutic  value  of 
aminophenol  by  such  substitutions,  but  since  the  physiolo- 
gical action  of  all  such  derivatives  is  essentially  dependent 
upon  that  of  the  base  itself,  such  derivations  vary  in  their 
effect  only  in  accordance  with  the  relative  stability  of  the 
substituting  groups  towards  the  chemical  reactions 
they  undergo  in  the  system.  Substitution  by  an  acyl 
radical  decreases  the  basicity  of  the  amino-group  and  the 
physiological  effect  is  slowed  ;  also  the  solubility  is 
decreased,  according  to  the  nature  of  the  radical  introduced. 
It  is  important  however  that  the  combination  should  be 
sufficiently  stable  to  resist  decomposition  by  the  acid 
of  the  gastric  juice,  the  equivalent  to  2  per  cent,  hydrochloric 
acid,  as  otherwise  the  acyl  radical  is  split  off  in  the  stomach 
with  the  formation  of  toxic  phenetidine  or  of  amino- 
phenol. On  the  other  hand  if  the  combination  be  too 
stable  or  too  insoluble  no  absorption  or  oxidation  may 
occur  in  the  body  with  the  result  that  the  antipyretic 
action  is  either  markedly  decreased  or  annulled.  The 
alkyl  groups  increase  the  stability  of  the  molecule  and 
decrease  the  toxicity  ;  this  is  especially  the  ease  with 
the  ethyl  radical,  the  presence  of  which  also  carries  its 
typical  narcotic  influence.  This  increased  stability  is 
illustrated  in  methyl-  and  ethyl-phenacetine  I  N'os.  7  and  8) : 
both  have  less  antipyretic  action  but  the  former  is  more 
toxic  than  phenacetine.  In  absence  of  the  ethoxy- 
group,  ethyl-acetaminophenol  (No.  9)  both  effects 
are  annulled,  a  change  to  be  attributed  to  the  inhibiting 
effect  of  the  free  hydroxyl  on  the  oxidation  of  the  sub- 
stituting radical  in  the  amino-group,  nor  is  any  amino- 
phenol eliminated  when  this  substance  is  administered. 
This  is  exactly  analogous  to  the  influence  of  the  hydroxyl 
group  on  the  oxidation  of  the  side  chain  of  benzenoid 
compounds  by  chemical  reagents  anil  just  as  in  the  latter 
case  tins  effect  is  overcome  by  substituting  the  hydrogen 
of  the  hydroxyl  by  an  alkyl  or  acyl  radical,  so  the  physio- 
logical effect  of  the  group  is  restored  in  the  corresponding 
acetyl  derivative,  O-acetyl-ethylacetauiinophcno]  (No.  10). 
The  toxicity  of  this  compound  is  however  greater  than  that 
of  the  corresponding  ethyl  compound  (No.  8)  on  account 
of  the  greater  ease  with  which  t  he  acetyl  group  is  attacked. 

The  result  of  the  study  of  these  and  many  similar 
i  ompounds  indicates  that  the  amino-group  is  the  carrier 
of  the  antipyretic  pro]K-i  ties  ;  oitln  i  partially  or  completely 
substituted  it  remains  the  anchor  or  to  use  tin  term 
applied  by  Ehrlich  to  antitoxins  the  "  haptophore  "  for 
the  physiological  effect.  It  is  essential  that  the  ammo- 
group  be  directly  attached  to  the  benzene  ring;  benzyl- 
amine,  C6H5CH.,>NH.;,  for  instance  has  no  antipyretio 
a 'lion. 

The  practical  outcome  ol  these  investigations  has  led 
to  the  recognition  of  Phenacetine  as  the  most  suitable  of 
i  hese  compounds  for  medicinal  use.  Since  it  s  introduction 
in   1887  its  application  hat  passed  from  thai  of  a  febrifuge 

i to  that  of  an  anti-neuralgic  and  analgesic  and  with 

the  recognition  of  the  depressant  and  toxic  effects  thai  may 
result  from  its  prolonged  or  indiscriminate  usef,  it  now 
stands  as  a  safe  and  reliable  drug. 


•  Arch.  exp.  Pathol,  a.  Pharmakol.     ll»04.  SI-  262. 

t  Of.  "  The  harmful  effects  of  Acctanilide,  Antipyrine  and 
Phenacetine,  "  by  L.  F.  Keblcr,  F.  P.  Morgan  and  P.  Bipp. 
.States  Depart,  of  Agriculture.  Bureau  of  C'hemiBtry. 
Bouetia  No.  12«.    1MB. 


One  objection  to  its  use  is  that  it  is  only  sparingly 
soluble  in  water  (1:900)  and  in  consequence  is  only 
slowly  absorbed.  Some  examples  of  the  attempts  that  have 
been  made  to  increase  the  solubility  by  the  preparation  ol 
suitable  derivatives  will  illustrate  the  method  that  has 
been  adopted  in  other  similar  cases.  From  a  chemical 
standpoint  the  introduction  of  a  carboxyl  or  Btilphonio 
acid  group,  so  as  to  allow  of  the  formation  of  soluble  sails, 
is  an  obvious  means  of  approaching  this  pronlem.  Pharma- 
cologically, however,  this  is  inapplicable  as  these  substit- 
uents  aKvay-  decrease  and  in  many  cases  entirelj  inhioK 
physiologii  ,il  ai  lion.  Benzoic  acid  for  instance  is  6  times 
less  toxic  than  benzene,  and  the  two  carboxylic  acids  of 
phenacetine,  irrespective  of  whether  the  carboxyl  group 
is  in  the  ring  (No.  11)  or  in  the  side  chain  (No.  12).  have 
neither  an  antipyretic  nor  toxic  effect.  The  introduction 
of  basic  groups,  such  as  the  amino-  or  glycocoll  radical,  from 
which  soluble  salts  can  be  prepared,  is  a  more  rational 
method  of  effecting  increased  solubility  which  has  been 
practised  with  some  success;  the  drug  retains  its  typical 
physiological  effect,  but  secondary  actions  may  arise 
dependent  upon  the  nature  of  the  radical  introduced. 
Thus  o-amino-phenacetine  (Pheruxoll,  No.  13).  the  hydro- 
chloride of  which  is  soluble  in  16  parts  of  water,  retains  the 
antipyretic  and  anti-neuralgic  properties  of  phenacetine; 
its  antefebrile  action  is,  however,  too  transient  for  thera- 
peutic use,  a  fact  which  appears  to  be  due  to  its  rapid 
elimination  by  the  kidneys  (Mosso).  This  is  typical  of 
many  similar  preparations, — the  practical  difficulty 
always  lies  in  successfully  obtaining  the  change  in  physical 
properties  that  is  desired  without  impairing  the  physio- 
logical effect.  This  is  further  instanced  by  an  example  of 
anot  her  method  by  which  the  problem  has  been  approached, 
viz.,  by  the  introduction  of  a  more  soluble  acyl  radical 
than  acetyl,  as  in  the  case  of  lactyl-phenetedine  (Lacto- 
phenine  No.  14).  This  compound  is  considerably  more 
soluble  than  phenacetine,  but  it  is  also  less  stable,  so  that 
there  is  a  greater  tendency  for  it  to  be  decomposed  by  the 
acid  of  the  gastric  juic?  on  its  passage  through  the  stomach, 
thus  giving  rise  to  the  formation  of  toxic  phenetidine. 
Its  anti-neuralgic  action  is  said  to  be  specially  favourable. 

Three  other  compounds  have  been  included  in  this  Table, 
not  on  account  of  their  intrinsic  value,  but  to  illustrate  an 
important  method  that  has  been  followed  in  the  synthetic 
preparation  of  drugs,  known  as  the  "Salol  principle." 
This  principle,  which  was  initiated  by  Ncncki  in  1886,  con- 
sisted initially  in  the  preparation  of  ethereal  salts  of 
physiologically  active  compounds  such  as  acids  or  phenols  ; 
such  compounds  pass  through  the  stomach  unchanged, 
being  stable  towards  the  acid  of  the  gastric  juice,  but  are 
subsequently  decomposed  into  their  constituents  by 
the  alkaline  pancreatic  juice  aided  by  the  contained 
ferments.  Salol,  the  phenyl  ester  of  salicylic  acid,  was  the 
first  substance  that  was  prepared  from  tins  standpoint. 
It  possesses  the  advantage  over  salicylic  acid  as  an  anti- 
rheumatic that  it  does  not  give  rise  to  the  disturbance  of 
the  digestive  functions  the  free  acid  may  occasion,  owing 
to  its  passage  through  flic  stomach  unchanged.  Its  decom- 
position in  the  pancreas  may  be  represented  by  the 
equation  : — 

8.°A    TOOC.H6  +  Na*CO»  +  H»°    '. 
Phenyl  salicylate 

(Salol.) 

.         2C,H4<^ONa  +  2C,Hg0H   i-CU, 

No l:n w  aalicylati . 

Similarly  the  more  recent  preparation,  Aspirin  (Acetyl 

salioylii    acid)  is  dec posed  into  sodium  salicylate  and 

acetate : — 

r„iir  :g00^CH«  i  Na^CO,  = 

Acetyl  salicylic  >  cid. 
I  [epirin.) 

CjH*"    J'/'oNa  +  CO,  +  CH.COONa. 

Sodium  salicylate. 

In  each  oase  the  active  constituent  or  constituents  of 

the  iItwj  are  gradually  and  continuously  liberated  by  a 
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definite  i M in  1 1. .11  ol  tin    -\  item  .ii   the  plaoi    where  H   is 
id  -liable  thai  the  ph}  iction  should  be  exercised ; 

herein    lies    the    value   ol    N'enoki'a    principle.     The   oon 
itituents  in.i\  i  it  hi  r  Ik1  both  physioli  gioallj   ■  In  the 

Ii il,  ..I-  ,i  |.|i<.  active  phenol  or  "  id  can 

in  In  i ml  wii  1 1  an  inactive  acid  or  phenol  as  in  the  <  a -•■ 

i  pirin.     A  Bpeuial  extension  ol  tins  principle  has  oon- 

eel  iii  I'lt'i  rii  a..'  i  In  .In  mi.  nl  riniiliiiiiuii.il  ni  i  \in  physio- 
logically  active  compounds  with  tin-  object  "I  obtaining 
a  resultant  effect  of  an  additive  character.  The  varietj  ol 
methods  open  in  the  chemist  in  effeol  suoh  combinations  is 
illustrated  in  the  three  aalicylii  acid  derivatives  nl  phenai  i 
Inn';  Salicylyl  |  iheni  I  u  Ii  i  u'  i  \.  i.  I . .  i.  Sa  In  \  Is  I  a.  i  I  .i  mi  iii  i 
phenol  [8alophen  No.  1 1 0  and  Sahcyl  phenetidine  [Malakin 
17).  Salicylyl- phenetidine  has  onlj  a  slight  antipyretic 
action,  compared  with  the  phenacetino,  despite  thepri  sence 

tl  b  -.ill.  ylic  aoid  radical  whioh  itsell  a!--"  posse  ■  anti 
dgioand  antipyretic  properties,  a  facl  clue  In  the  inn 
great  stability  of  the  combination  towards  the  metabolism  of 
i  In-  sy.-ii'iu.  Saloptu  «.iu  which  the  ethyl  group  of  phenace- 
tino is  replaced  by  t  he  salicylyl  radical,  is  decomposed  in  the 
mi  similarly  to  salol  and  the  regenerated  constituents 
appear  to  each  exert  their  specific  effect,  ii  acts  as  an 
analgcgio  and  anti-rheumatic.  Mulnkin  is  a  combination 
of  a  somewhal  different  oharaoter.  It  is  partially  decom- 
posed by  the  gastric  juice  with  I  lie  formation  of  toxio 
phenetidine,  but  its  subsequent  decomposition  is  slow; 
its  antipyretic  action  is  accordingly  only  gradual,  and 
8  tunes  the  ilnse  nl  phenacetino  is  necessary  for  it  to  be 
effective.  Finally,  the  inhibiting  influence  ol  the  carboxyl 
group   is  shown    in   an  exceptionally   marked   manner  in 

tamino  salicylic  arid  i\n.  18),  in  which  the  effect 
of  the  physiologically  active  groups  of  phenaoetine  and  of 
salicylic  acid  seem  to  be  mutually  annulled  by  its  presence. 
\\  lulst  the  chemical  combination  of  physiologically  active 
compounds,  which  are  subsequently  regenerated  in  the 
system  has  proved  a  valuable  therapeutic  discovery 
it  is  important  to  bear  in  mind  that  such  combination 
may  introduce  entirely  new  physiological  effects  which 
must  bo  duly  weighed  and  if  possiblo  located.  Glycerol 
nitrate  and  tri-acetyl  glycerol,  for  instance,  both  of  which. 
as  ethereal  salts,  are  decomposed  in  the  pancreas  similarly 


to  sal.. I.  ha  .  ustiona  whioh  are  not  shan  .1  bj  '  le  ir 

oonstituentB.  Small  doses  of  glycerol  nitrate  dilate  thi 
blood  vessels,  whilst  tri  acetyl  glyct  rol  s>  is  ■  •  oarootio 
and  is  distinctly  poisonous  although  neither  glycerol  no' 

a. .  in-   nid  are  toxic. 

The  combination  oi  two  physiologically  active 
oompounds  whioh  are  not  thus  regenerated,  a  method 
which  hi  been  exploited  wuh  great  activitj  by  manu- 
facture] oi  \nihetn  drugs  and  also  in  the  preparation 
nt  substitutes'  for  patented  products,  is  in  itself  un- 
itu  and  haphazard.      The  specific  phvsiologicul  action 

nt  ;i  compound  as  hai  been  pointed  out  is  to  be  attributed 
in  i  he  presence  oi  one  or  more  anchoring  groups  in  associa- 
tion with  a  definite  molecular  structure,  and  when  two 
such  compounds  are  combined  chemically  their  resultant 

effect  is.  at  most,  the  equivalent  of  that  of  a  mixturi 
nl  the  two,  whilst  in  other  cases,  owing  to  the  elimination 
of  substituting  groups  and  changes  in  physical  pin)M 
especially  solubility  and  volatility,  u  may  be  far  removed 
bom  the  algebraic  gum  of  the  effects  ol  the  components. 
Balipyrine  (antipyrine  salicylate),  Quinophenine  (phene- 
tidine quinine  carboxylato),  Anilopyrine  (acetamlioTs  and 
antipyrine)  and  the  like,  are  at  best  new  names  for  equiva- 
lent mixtures  of  their  components. 
II.  Thk  Hypnotics   Hekiveh  fkom  Malonyl  L'eea. 

Hypnotics  and  anaesthetics  are  substances  which  have 
the  power  of  acting  upon  the  nerve  centres.  The  most 
highly  organised  centres  are  first  acted  u]>on  and  then 
the  nmst  automatic  and  stable  centres  ;  Ibis  condition 
is  essential  for  the  clinical  application  of  any  hypnotic  as 
otherwise  the  respiratory  and  circulatory  centres  would 
be  too  profoundly  affected.  The  order  in  which  these 
nerve  centres  are  acted  upon  differs  amongst  the  various 
derivatives  of  the  hydrocarbons.  Some,  such  as  chloral 
hydrate,  induce) sleep  as  the  first  result  of  their  action 
which  only  passes  into  anaesthesia  when  large  doses  are 
employed.  Such  substances  are  valuable  as  hypnotics  ; 
their  action  is  weak  but  prolonged.  Others  act  more 
rapidly  and  energetically  so  that,  provided^they  are  quickly 
absorbed  and  eliminated  and  cease  to  act  very  shortly 
after  being  administered  they  fulfil  the  conditions  required 


No. 


Formula. 


TABLE  II. 
HYPNOTIC  ACTION  OK  ALCOHOLS. 


\..in.  uclature. 


Hypnotic  Action. 


n  iiroins. 


II    .l/.'i/'iVv. 

■ 

iiH 

Methyl  alcohol 

Nil 

0—12 

C.B.OH 

Ethyl  alcohol 

Sleep 

12 

i',H,"ll 

Prop]  l  all  ohol 

sir.  J.  lifter  5  minutes 

12 

I    III    II  ,-(    11    oil 

[so  : i t 1 1>  l  alcohol 

Drowsim  sa 

o 

Secondary  AieohoU. 

nS*>CH-OH 

llilin  th\l  cardiii'.i 

|lr«i\\^;iii  9C 

- 

' '.'!  ><  Hani 

Ktiiylin.tliyl  carbinol 

Drowsiness 

O 

&5*>cn-OH 

1  e"3 

Diethyl  carbinol 

Sleep 

2 

Tertiary   AUokoli. 

CF,\ 

■  II        -    i  -nil 

'   II 

Triinetlol  carbinol 

Sleep 

4 

ill 

i  II  ,          rnll 

■     II 

Dimethyl  ethyl  rarbinol  lAnvlme  hydrate) 

Sleei .  3 — P  hi 'lira 

CtH»\ 

— c-on 

Triethyl  carbinol 

Slee) ,  10—  IShours 

1 
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by  a  general  atwslhc  tic  .  Consequently  substances  of  low 
nio.ecular  •eight  and  high  volatility  an'  included  in  the 
latter  group,  whilst  hypnotics  , , .m j >r: -..-  substances  having 
a  relatively  high  molecular  weight  and  which  are  only 
slowly  abac 

It  is  convenient  to  distinguish  the  following  three 
groups  of  hypnotics  :— 

I.  Substances  the  action  of  which  is  dependent  upon  the 
presence  of  halogen  atoms  snch  as.  chloroform,  carbon 
tetrachloride,  chloral  hydrate  and  ehloralimide. 

II.  Substances  the  action  of  which  is  dependent  upon 
the  presence  of  alkyl  groups  such  as.  alcohol,  the  methanes, 
sulphonal.    trional    and    \  nonal. 

///.  Substances  the  action  of  which  is  dependent  upon 
the  aldehyde  or  ketone  group  such  as.  paraldehyde  and 
acetophenone. 

The  hypnotic  powei  of  many  of  these  substances  is 
.  iated  with  the  presence  of  more  than  one  of  the  typical 
groups,  whereby  a  contributory  effect  may  be  obtained 
from  each.  This  is  the  case  with  Veronal  the  recognition 
of  which  as  a  valuable  and  reliable  hypnotic  has  been  the 
outcome  of  a  series  of  careful  and  well-planned  comparisons. 
carried  out  by  Emil  Fischer  and  v.  Mering.*  A  special 
interest  is  associated  with  the  physiological  action  of  the 
compounds  of  this  group  because  they  are  chemically  verv 
different  in  character  to  previously  known  hypnotics 
and  afford  an  instructive  instance  of  the  good  that  has 
resulted  from  avoiding  the  tendency  there  has  been  to 
look  for  new  drugs  amongst  allied  compounds  by  modifica- 
tions in  their  substituting  groups,  rather  than  to  apply 
the  know  ledge  obtained  from  the  influence  of  such  modifica- 
tions to  the  search  for  new  fundamental  molecules  to 
which  they  could  be  successfully  attached. 

Alkyl  groups  and  especially  the  ethyl  group  have 
long  been  recognised  as  carriers  of  hypnotic  action,  and  this 
effect  becomes  especially  marked  wheii  several  alkyl  groups 
are  attached  to  a  central  carbon  atom.  A  simple  example 
of  this  relation  is  shown  in  the  relative  hypnotic  power 
of  the  following  alcohols.     (Schneeganz  and  v.  Meringf.) 

These  data  show  that  the  narcotic  effect  is  greater  with 
the  secondary  than  with  primary  alcohols,  and  greater  with 
the  tertiary  than  with  secondary  ;  also  that  it  bears  a 
direct  relation  to  the  Dumber  of  the  ethyl  groups  present. 
Similar  relations  have  been  established,  for  the  methanes 
and  for  the  sulphonal  group  of  hypnotics  and  served 
Fischer  and  v.  Mering  as  a  guide  in  the  preparation  of 
the  urea  derivatives,  the  physiological  action  of  which 
they  compared. 

A  number  of  the  substances  examined  by  these  investi- 
i  are  given  in  the  following  table  (Table  111)  together 
with  some  data  as  to  the-  rapidity  and  duration  of  their 
action  as  ascertained  in  experiments  with  dogs;  the 
body  weight  of  the  annual-  experiment*  d  upon  was  about 
tin-  same  in  most  of  the  experiments  so  that  the  figures  may 
rarded  as  approximately  comparative. 

Veronal  belongs  to  the  group  of  compounds  known 
at  urefdes,  the  condensation  products  of  urea  with  acids 
and  whii  h  i  ontain  a  heterocyclic  ring  consisting  of  the  urea 
'•-due  in  combination  with  an  acid  radical;  it  is  the 
diethyl  derivative  ol   malonyl  urea  or  barbituric  acid: 


fH=< 


CO 
CO 


Ml     CO 

Ml      ' 


Malonyl  una. 

CD       ,  .    CO     Ml^,-.,, 
t    il.  CO     MKUI 

I  llrlliyl- malonyl  urea 

( Veronal  . 

Contrasting  it-  structure  (No.  9)  with  that  of  the 
compounds  that  precede  it  in  the  table  these  data  show 
that  neither  the  acid  (No.  Il  nor  the  amide  (No.  2)  have 
any  hypnotic  effect  :  each  contains  two  ethyl  radicals, 
but  no  urea  residue.  The  caiboxyl  group  inhibits  the 
physiological  action  as  in  the  case  of  the  antipyretics 
derived    from    jramiiiophcnol ;   the  corresponding  amides 


•  Therapu  <l.r  ihgmwort.  1903,  5,  97. 

♦  il,-  ItmatthetU.     1892,  p.  ■■^i 


of  aliphatic  acids  have  a  slight  narcotic  action,  hut  this 
s  only  exhibited  when  large  doses  are  employed. 
iXelielthau).  Diethyl-acetyl  urea  (No.  3)  contains  a 
urea  residue  together  with  two  ethyl  radicals  ;  its  action 
is  definite  though  less  prolonged  than  that  of  veiunal, 
whilst  the  replacement  of  its  hydrogen  by  carboxyl 
(No.  4)  suffice-  to  stay  the  hypnotic  power  altogether. 
The  substitution  of  the  ethyl  radical  by  methyl  eliminates 
the'  hypnotic  effect  (No.  5);  the  action  is  definite  with 
one  methyl  and  one  ethyl  radical  (No.  G),  but  is  again 
stop|Kd  when  only  one  ethyl  group  is  present.  Hence 
the  methyl  radical  when  associated  with  ethyl  has  a 
contributory  effect,  an  influence  also  illustrated  in  the 
methyl  propyl  compound  (No.  S).  The  influence  of  the 
propyl  radical  is  to  increase  the  hypnotic  effect  (Nos. 
1(1  and  11).  that  of  its  homologues  iso-butyl  (No.  12). 
and  iso-anivl  (No.  13)  to  decrease  it.  The  diben/.yl 
compound  (No.  14)  is  inactive,  probably  on  account  of  its 
sparing  solubility.  The  increased  toxicity  that  occurs 
when  one  of  the  imido-hydrogen  atoms  is  replaced  bv 
methyl  (No.  15)  is  very  marked,  but  finds  its 
i  arallel       in      methyl-phenacetine.  The      substitution 

of  the  guanidine  radical  for  that  of  urea  (No.  ltt| 
entirely  eliminates  the  hypnotic  effect.  whilst  the 
substitution  of  oxygen  by  sulphur  (No.  17)  causes  a 
marked  increase  in  toxicity.  The  latter  effect  was  to  be 
anticipated,  but  the  former  is  remarkable  as  the  imido 
group  is  usually  very  reactive  physiologically  especially 
m  cyclio  compounds.  The  last  two  compounds*  in  the 
Table  (Nos.  18  and  19)  have  an  aryl  radical  in  place  of 
the  keto-gronp  of  veronal,  but  reither  of  them  proved 
to  have  any  hypnotic  effect.  As  cinnamic  amide  has  a 
distant  narcotic  action  the  association  of  the  cinnamyl 
radical  with  the  alkylated  malonamide  group  indicated 
the  possibility  of  obtaining  a  useful  hypnotic,  but  here 
again,  as  in  the  guanidine  compound,  the  presence  of  the 
urea  group  appears  to   be   essential. 

From  these  comparative  results  diethyl- malonyl  urea, 
w  ronal,  was  first  selected  as  the  most  suitable  substance 
of  the  group  for  therapeutic  use  and  it  has  proved  an 
exceptionally  reliable  and  safe  hypnotic.  It  is  only 
sparingly  soluble  in  water  (1  :  145)  and  to  increase  its 
Solubility,  which  is  advantageous  for  certain  therapeutic 
uses  such  as  subcutaneous  applications,  the  sodium 
salt  which  is  soluble  in  5  parts  of  water  has  more  recently 
been  introduced  as  u  ronul  sodium  : — 


C..H 


(  0—  (N.Nal 


>C<  >C0 

\.H,       \C0— NH 
Veronal  xodium. 

The  dipropvl  compound  has  been  found  to  possess 
advantages  over  veronal  for  some  forms  of  insomnia 
and  was  introduced  in  1905  under  the  name  of  Proponal. 

The  hypnotic  group  in  these  compounds  is  clearly 
the  area  radical: — .NH.C0NH2,  the  action  of  which  is 
most  marked  when  it  is  present  in  the  cyclic  form  as  a 
urelde.  The  physiological  activity  however,  only  becomes 
evident  when  two  alkyl  groups  are  present  one  of  which 
must  be  ethyl  or  a  higher  homologue  ;  these  act  as  the 
haptoplion  s  and  the  influence  of  the  ethyl  radical  is 
far  greater  than  that  of  methyl.  These  relations  may 
be  compared  with  the  chromogen  and  ohromophore 
groups  of  the  organic  dyes  :— 


->r.  "'   NISco 


II 
II 


tu      Ml. 
•CO     Ml 


11  fljiiii.tn  i/Hii/,. 


Motif  i  su  attin* 


i:      c     CO     Ml     co 
EV  CO     Ml 


/  ypiiotii 

R  and   R'=  Alkyl  radicals,  one  of  which  must   be  ethyl. 

A  corresponding  relation  has  been  established  amongst 
the  sulphonal  group  of  hypnotics;    in  this  case-  also  the 

•  Keane  and  Borrows,    ./.''»<«>.„    1907.  M,  2«fl. 
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TABLE  111. 
HYPNOTIC  ACTION  OF  MALONYL  1  i:KA   DERIVATIVES 

No 

Foi  mula. 

Nomenclature, 

T;""  "•|",r"1          Dura! 

'"  S. '             ol  Bleep, 

Do  •    in 
i.i  .in 

1 

1     H               1  huh 
COOH 

Diethyl  malonle  acid 

\,.  aellOD 

.'. 

C,H»\    /COKffi 
C.hV          CONH 

Diethyl  tnalonlc  amide 

No 

action 

4—5 

3 

1     R              ru-Mi-i  (INH, 

Diethyl-acetyl  urea 

1 

+    u                         :i 

4 

1  0|H|\       .COOH 

J  CH.           i  ONH-COK  S, 

Diethyl  malonlc  urelde 

Nn   action                            3 

5 

(Hj\     /CO— .\H\ 

>C<                    >((> 

'II                     Ml        \'J/ 

Dlmethyl-malonyl  urea 

No 

motion 

:i 

0 

1  1  ,         /CO— XH\ 

>c<            >c* 

C,]  i  •     \C0  -SH/ 

Methyl-ethyl-malonyl  urea 

i 

+    8 

3 

1 

H\     /CO— XH\ 
)C<                   >CO 
r,ll,'     \CO— KH/ 

Mono-ethyl-mnlonyl  una 

No 

action 

a— 4 

8 

CH,\     /CO— XH\ 
V<                     >CO 

Ifethy-propyl-malonyl  urea 

1 

21 

1 

t> 

CsHi\      /CO— XH\ 

>C<                   >CO 
CtH,/     \CO— XF/ 

Dlethyl-malonyl  urea  {Veronal) 

I 

•JHJ 

1-5 

11) 

CjHs            CO      Mis 

CHi    '     no    mi 

l;tti\  lpri,|i\  l-iualonyl  urea 

1 

■It 

1 

11 

1  iH»\     /CO—  Ml 

V<               co 

r,l,  ,            CO     Ml 

lli|ir.i|.yl-inalulivl   una   (ProjHWoi) 

i 

50) 

1 

IS 

C4P,\     /CO— NH\ 

CO 
•  ',!  ,            CO     NH/ 

Di-iaobntyl-malonyl  una 

1 

a 

1 

IS 

/CO— NB 

CO 

1..1I,,              CO      Ml 

Di-isoamyl-malonyl  urea 

SllRh< 

action 

:i 

14 

*  -  II-              CO      M. 

y<             1 1 1 

C,H,           CO     Ml 

Dlbemyl-malonyl  una 

No  action 

1 

•I 

15 

CisH4\           CO      N       CH3 
C,HS/        CO     Mi      '" 

N-metbyldiethyl-malonyl  una 

i              t-   then  fatal 

1 

IS 

■     m-            CO      Ml 

C                             C      Ml 
I     II-              CO      M 

Dipropyl-malonyl  uuanidino 

No 

ictii'li 

3 

17 

,     „         (        CO      M,       a 
CH,            CC      Ml 

Diethyl-malonyl  thiourea 

1 

•8.  then  fatal 

1 

18 

CjH.V         I'u     M, 

CHCfl 

1'iBt        \C0      \ 

Diethyl-benxal  malonamldc 

1 
N<>  action 

19     | 

1    II              CO     Ml 

ill   mi:.,  ii 
< '.!(..            CO     Ml 

Dlethyl-cinnamyl  malonamlde 

So   action 

Brcotnce  <.f  an  ethyl  radical  appears  to  be  essential  for 
the  hypnotic  action  :■ 


H^f,     Sii.H 
11>1-  s.ui 


C^SO.R 


Hypnotic  ijrouf.. 


Molhtr  mbalamt. 


s> 


l: 


Milt"         Hypnotic 


R  ami  R'  =  Alkyl  radicals,  one  ol  which  must   U- 
■  a   a  higher  homologuei 


i  hyl 


The  hypnotics  of  the  veronal  and  sulphonal  groups  »m 
like  other  hypnotics,  sparingly  soluble  compounds  of 
relatively  high  molecular  weight.  The  conditions  ondei 
which  the  distribution  of  such  substam  ee  i  an  bi  effei  ted 
in  the  body  has  therefore  naturally  been  the  Bubje 
experimental  inquiry.  It  is  hardly  neoeasarj  to  emphasi* 
the  fact  that  both  the  physical  and  ohenrical  properties  of 
compounds  as  exhibited  tn  vitro  may  have  very  different 
values  in  the  environment  ol  the  functions  and  reagents 
with  which  they  become  associated  in  the  Iimhk  animal 
system.  Thus."  Baumann  Ua>  shown  thai  whilst  the 
hypnotic  effect  of  the  sulphones  is  dependent  u|>on  their 
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being  decomposed  on  passing  through  the  body,  tins 
decomposition  cannot  be  determined  in  vitro  as  thus. 
oomponnds  whioh  are  the  most  stable  towards  ohemioaJ 
reagents  ar<-  tm.st  readily  decomposed  in  the  system  and 
\ hi'  Misi.  Very  man]  aimil«r  examples  might  be 
selected  to  illustrate  the  important  fact  that  is  oc<  aaionall] 
forgotten  in  heralding  the  triumphant  advances  oi 
ohemistry  that  the  methods  of  the  laboratory  are  seldom, 
if  ever,  identical  with  those  of  animal  or  vegetable  life. 
Both  the  building  up  or  the  up-grade  synthesis  from 
simpler  materials,  ami  the  breaking  down  or  down-grade 
synthesis  from  more  complex  molecules  by  animal  lift 
are  characterised  by  the  fact  thai  they  take  place  at  the 
ordinary  body  ti  mperature,  a  condition  very  different  from 
the  Barnes  and  furnaces  of  our  laboratories.  How  far 
sueh  "'natural  syntheses  "  ire  dependent  upon  a  "vita! 
force"  is  a  subject  that  awaits  further  investigation: 
i-  yet  there  is  much  that  points  tc.  the  probability  of  the 
conclusion  that  "  Life  can  only  be  completely  undersi i 

through  life  itself.'' 

On  the  physical  side  similar  factors  call  for  eon 
tion.  The  investigations  of  Overton  ami  Hans  Meyer 
have  shown  that  the  capacity  "I  many  substances  which 
are  only  sparingly  Soluble  in  water  to  enter  the  living 
cell  is  dependent  upon  their  solubility  in  the  "  lipoids 
of  the  protoplasm,  a  term  that  is  applied  genetically  l" 
all  the  "fat  like"  constituents  of  animal  and  vegetable 
cells  which  can  be  extracted  by  means  of  ether  or  similar 
solvents;  cholesterin,  lecithin,  cerebrin,  etc.,  are  the 
characteristic  lipoids  of  protoplasm.  This  solubility  in 
lipoids  has  been  especially  studied  in  the  case  of  indifferent 
narcotics  with  the  result  that  a  definite  relationship  has 
been  established  between  the  ratio  of  their  solubilities 
in  fats  and  thejr  solubilities  in  water,  i.e.,  the  distribution 
coefficient  in  these  solvents,  and  their  narcotic  action 
Thus,  the  relative  hypnotic  power  of  sulphonal,  tetronal. 
and  trional  is  1  :  2  :  3,  the  relative  distribution  coefficient 
1:3-7:4  and  many  similar  relations  have  been  established 
by  Meyer  for  other  aliphatic  narcotics.  From  these 
observations  Overton  and  Meyer  conclude  : — 

1.  That  all  otherwise  indifferent  compounds  which 
are  soluble  in  lipoids  must  act  as  narcotics  to  living 
protoplasm  cells  in  so  far  as  their  distribution  therein  is 
possible. 

2.  That  this  action  will  take  place  initially  and  to  the. 
greatest  extent  in  those  cells  richest  in  lipoid  substances 
and  which  act  especially  as  the  carriers  of  the  cell  functions 
— primarily  the  nerve  cells. 

3.  That  the  comparative  degree  of  action  of  such 
narcotics  is  dependent  upon  their  mechanical  affinitv 
to  the  lipoid  constituents  of  the  cells  on  the  one  hand  and 
to  the  other  constituents,  chiefly  water,  on  the  other, 
i.e.,  to  their  distribution  coefficient  in  a  mixture  of  water 
and  lipoids. 

To  conclude  from  this  that  solubility  in  lipoids  is  the 
origin  of  narcosis  is  to  go  too  far,  but  these  results  point 
definitely  to  this  factor  as  being  the  means  whereby  the 
nan  otic  gains  access  to  the  cells,  where  it  is  most  probabli 
absorbed  by  the  colloidal  constituents  of  the  protoplasm. 
Their  subsequent  action  is  at  present  largely  surmise,  but 
in  view  of  the  part  played  by  the  nature  'of  the  nucleus 
and  of  the  anchoring  groups  in  narcotics  both  their 
chemical  character  as  well  as  their  physical  properties  must 
be  regarded  as  determining  their  action.  Moore  and 
Roaft  have  shown  that  chloroform  and  other  general 
anaesthetics  combine  with  the  cell  proteins  to  form  tin- 
stable  compounds  which  last  so  long  as  sufficient  pressure 
of  the  gas  in  the  tissue  fluids  is  maintained.  A  less  liable 
combination  is  probable  in  the  case  of  hypnotics  and 
with  the  increasing  knowledge  of  the  chemical  character 
of  proteins  that  has  followed  Kmil  Fischer's  epoe), 
making  researches,  the  mode  of  action  of  narcotics  is 
likely  to  be  advantageously  supplemented  from  the 
chemical  side. 


'Cf.    K.Overton.     "  Studien  i,ber  Narcote."     Jena    1901 
t  Proe    Hop.  8oe,    1904.  73,  494  ;    1906,  77,  86. 


111. — Thk  Lot  u    Anaesthetics  derived  prom  CocatWi 
in  d  Allied  Oomtoi  n  ds. 

Cocaine  \v.i~  introduced  as  a  local  anaesthetic  by 
Koller  in  1885,  and.  as  is  well  known,  has  proved 
invaluable  in  operative  procedures  especiallj  iiih.h 
the  eye,  the  tins,-  and  the  throat.  It  was  not  until 
1901  that  its  structure  was  satisfactorily  established. 
Previous  to  this  however  the  presence  of  certain  sub. 
stituting  groups  in  the  molecule  were  recognised 
as  essential  for  t ho  anaesthetic  effect,  a  relation  that  has 
since  been  advantageously  made  use  of  for  the  prepai 
cit  compounds  sonic  of  which  possess  advantages  ovor 
cocaine  especially  in  respect  to  toxicity,  applicability  and 
cost. 

Cocaine  is  a  somewhat  complex  molecule  and  it 
correspondingly  complex  in  its  physiological  effects.  It 
acts  as  a  stimulant  to  the  vaso-motor  centre,  as  an 
excitant  and  then  as  a  depressant  to  the  cerebral  centres, 
causes  a  peculiar  "  foam  like  "  degeneration  of  the  liver 
cells,  raises  the  body  temperature,  dilates  the  pupil  and 
in.  reases  the  power  of  muscular  work,  in  addition  to  its 
action  as  a  local  anaesthetic.  The  influences  of  changes  in 
and  additions  to  its  molecule  on  these  various  physiological 
effects  has  boen  the  subject  of  much  careful  study*;  the 
following  considerations  are'restricted  to  its  local  amestlietic 
action. 

Cocaine  is  a  heterocyclic  compound  containing  a 
reduced  pyridine  ring  and  is  a  derivative  of  the  carboxylw 
acid  of  tropine,  the  basic  constituent  of  the  important 
mydriatic  atropine.  It  contains  two  important  side 
chains,  the  carboxyl  group  which  is  present  as  the 
methyl  ester,  and  an  hydroxyl  group,  the  hydrogen  of 
which  is  substituted  by  the  benzoyl  radical.  The  un- 
siibstitutcd  i-urboxyl  hydroxy-compound  is  known  as 
ecgonine ;  cocaine  is  accordingly  the  methyl  ester  of 
benzoyl  ecgonine. 
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Tropine. 
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III 
CH„— CH CH. 

Ecgonine 

-CH.COOCH, 

I 
CHOCOO  II 

-CH, 


Benzoyl  ecgonine  mtthyl  ester  (Cocaine) 

The  following  abbreviated  formulae  will  serve  for  the 
comparisons  under  consideration  : — 


i  II 


/  \ 

C'sHciN/     CH.OH 

Tropine. 


< 


/ 


CH.COOH 
I 


CSH9N<      CH.OH 
Ecgonine. 


.CH.i'oot  II 
csh9n/    CH.0C0C,Hb 

Cocaine. 

Neither  tropine  nor  ecgonine  have  any  anaesthetic 
action.  Benzoyl  ecgonine  and  ecgonine  methyl  ester 
are  both  far  less  toxic  than  cocamc  but  neither  fctavi 
more  than  an  appreciable  anaesthetic  effect f  ;  this 
applies  also  to  benzoyl  tropiue  ;  the  replacement  both 
of  the  hydrogen  of  the  carboxyl  group  and  of  that  of  the 


•  f 7.  A.  Kinhoru.  .\unalen.  1900,  311,  L'rt,  254  1902  326 
SOS:  19U.M.  359.  14a;  1910,  371,  125.  Algtf  Jowett  &  Hans, 
J.  Chan.  See..  1908,  89,  357;  Jowett  .v.  Pyman.  Ibid  1W7 
91,  92:    1909.  95   1020;   Pyman*  liana.     Ibid.     1 90S,  93,  1 7v»;i, 
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hydroxyl  group  in  cocaine  i>  iipcessarj  For  the  ana  thotii 
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(  II  coon 


I'll  I 11(11  II . 


'     II   \  i  II  IH'OC,  II  .        ( ■  ll.,N         ill  m|| 

"  I 


I  II 
/.'.  n  ..7/  .   go 


I II 


i  H 


<    H.,X         rll.in 'nrjl. 

HI.. 
'i!  In,/,,  ini 

In  regard  to  the  alkylation  it  the  carboxyl  group  thi 
nature  of   the  alkyl   makes   no  difference;     the    methyl, 
ethyl,   propyl,  iso-propyl  and   iso-butvl  esters  all  have  a 
lai   physiological  effect  in  presence  of  the  benzoylated 
hydroxy!  group.     The  action   is  on  the  other  hand   pre- 
dominately   dependent    m    the    presence    of    the    benzoyl 
radical   in   the   hydroxyl   group;    all  other  acyl   radicals 
produce   only    a    slight,    it    any.    anaesthetic    effect.     The 
mi'i. J    conclusion   to    In-  drawn   from   these   relations    is 
thai    the   specific   action   ot   cocaine   is   '"    l>.-   attributed 
to  Hi1,  presence  <>t  a   benzoyl  radical  and  of  an  esterified 
boxyl  group  associated  with  the  nucleus  of  the  molecule. 
Tin-    view    formerly    held    that    the    benzoyl   group   is   the 
lource   "I    the    anaesthetic   effect,    the    "  antesthiophore  " 
disproved  by  the  inactivity  of  benzoyl  tropeinc. 
Tlie  inactivity  of  benzoyl  ecgoninc  as  constrastea  with 
ictivit)   ol  its  methyl  ester  is  characteristic  of  many 
acids  ami  lieu   esters,  a   relation  thai    has  been  studied 
with  most  interesting  results  by  Pauii  *.  in  respect  to  the 
of    their    absorption.      Whereas    the    salts    ol 
acids,  which   arise   by   the   ingestion   of   carboxylic   com- 
pounds and  are    to   !»'  regarded  as  ionised  in  the  system, 
enter  the   protoplasm  of  cells  only  with  difficulty,  esters, 
which    arc    practically    tmdissociated,    readily    enter    the 
Cells  mi  account   of  their   solubility  in  its  lipoids.     Their 
subsequent    sa]mnification   leads   to  the   liberation   of  the 
jtituent   ions   so   that    under   favourable  conditions  a 
in     physiological  effect    may  follow   their  administra- 
tion.    Such    an    effect    will    become     apparent     however 
only   when  an  ion   is  thus   liberated   "hah  is   sufficiently 
active  physiologically  to  show  itself,  otherwise  the  narcotic 
and  circulatory  effects  common  to  all  i  stirs  will  conceal 
what     1'anli    calls     "the    intoxication    picture."      For    the 
experimental  study  of  this  relation   Pauli  compared  the 
toxic  effect  of  sodium  thiocyanate  with  that  of  the  amyl 
ester    of    then  vame    acid    and    found    that     whereas    the 
Intravenous  injection  of  two  or  three  drops  of  the  aatet 
sufficed  to  produce  rapid  and  fatal  intoxication,  from  8 — 10 
grams,    of   sodium    thiocyanate    were    required    to    bring 
about   tin    same  effect.     This  marked  difference,   he  con- 
cludes, is  due  to  the  ready  absorption  of  the  ester  by  the 
lipoids  of  the  cell  with  the  subsequent  liberation  ol  its  ion-, 
whilst    the    same   ions    when   already   formed    in    the   case 
of  the  sodium  salt   only  enter  the  cell  with  difficulty,  and 
that  in  consequence  a  ercat  excess  of  sodium  thiocyanate 
is  mi  i  vsary  to  effect    the  same  degree  of  intoxication. 
Applying  this  result  to  the  action  of  cocaine,  the  benzoyl 
onine  ion  is  to  he  regarded  as  tin-  anaesthiophore  group, 
the  alcohol  radical  slices  only  as  an  anchor  for  its  effective 
distribution  by  rendering  it  soluble  in  the  cell  substance  : 
this    \iew    is    consistent    with    the    replaceability    ot    the 
methyl  radical  by  homologues  and  also  with  the  results 
obtained  by  Velej   on  the  relation  ,.t  the  toxicity  of  alka- 
loids in  then  affinity  valuc-f     Pauli  indeed  concludes  that 
"the    existence    in    the    form    of    an    ester    is    apparently 
always   the  sine    quti    non   of  a  useful   local   anaesthetic. 
This  statement    holds  good,   but    there    are    however    suli- 
slaines    in    the    cocaine    group    with    marked    anaesthetic 
powers  but  which  contain  no  carboxyl  radical  in  addition 
to  that  of  the  benzoyl  group   and  it  is  also  important  to 
recognise    that    the    reverse    of   the   statement    does    not 


apple.      Thus  q  him.  in   win'  h  the  two  sub-in 

group    an-  in  .lb  attached  to  the  -am.  .  irbon  atom  hi 

I  hot  n     eliei  I    .      M     ma\     be    '  li.il     I  III       i      dill     I"    'I       i 

bdiiv   an. I   that    ii    readily    loses  oarb lioxide   in   the 

system    with    the    formation    ol    phj 
ben/o\  I  i  ropeine. 
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'    hV 


.- 
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I  II 

^■O.COCoHj 
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i  i nirii., 
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Whereas   the   specific   acti I    line   oan    thus    be 

irded  as  due  to  the  benzoylated  ecgonine  radical, 
and  the  function  of  the  carboxyl  ion  as  that  of  the  anchoring 
group,  tin  relation  becomes  altogether  inapphcabl  in 
the  case  of  the  benzoyl  derivativi  ofpseudo  oi  Atropine, 
a  substance    known     a-     1  m .    whii  b     is    found 

in  the  leaves  of  thi  Japanese  coca  \f>  tropins  ha-  been 
shown  i"  be  a  geometrical  isomei  ol  tropine*;  the 
physiological  effect  of  it-  benzoyl  derivative  differs 
however  most  remarkably  from  that  of  tropine.  The 
III  lei.  a-  stated,  has  prai  tieallv  no  anaesthetic  action,  it   ha 

howi  mi  a  mydriatic  effect;  benzoyl  l>  tropeine  on  the 
other  hand  is  a  more  powerful  anaesthetic  than  cocaine, 
but  has  no  mydriatic  action;   it  is  less  toxio  than  cocaine, 

more  stable  in  solution  and  has  proved  one  ot  the  most 

reliable    of    I  he    spinal    anSBSl  belies  : 


'•,H,\ 


I'll 

CH.OCOC.H, 


\CH, 
Benzoyl^  Iropeiw  (Tropacocaine). 

As  the  tropeine  ester  of  benzoic  acid  this  compound 
fulfils  Paull's  condition;  the  chara.  ten-t  ic  anchoring 
group  of  cocaine  is   however  absent  and  therefore   eithei 

ihe   benzoyl  group  must   serve  this  funoti md    the  ji 

tropeine  ion  be  tin-  ansesthiophore,  or  its  action  must  be 
direct.  Tlie  physiological  action  of  other  ^  tropeine 
derivatives  has  not  been  sufficiently  studied  to  decide 
this  point,  but  the  difference  in  action  of  tin-  two  isomers 
shows  h,.»  dependent  the  mode  ol  association  of  a  drug 
with  the  function  affected  is  varied  according  to  the 
structure  of  the  compound  involved.  It  is  also  interesting 
to  note  that  SO  marked  a  difference  should  arise  in  t  In- 
case of  two  geometrical  isomers;  a  similar  difference  in 
effecl  has  been  observed  in  the  ease  of  iiialeu  and  fumanc 
acids,  the  former  of  which  is  toxic  to  higher  animals  whilst 
the   latter  is  not    poisonous. 

The  very  complete  investigations  of  Einhomf  on  ""' 
relation  of  the  structure  of  cocaine  derivatives  to  their 
anaesthetic  action,  as  illustrated  111  the  above  examples, 
furnished  valuable  dala  for  the  synthetical  preparation 
of  other  local  anaesthetics.  Starting  from  the  complex 
cocaine  molecule  the  essentials  and  the  accessories  foi  this 
effect  have  been  unravelled  with  much  success  with  the 
result  that  far  simpler  substances  have  been  prepared 
possessing  applicable  anaesthetic  propertaes. 

./-  and  p-Eucaiiu    were  amongst   tin-  lirst    compounds 
prepared  from  these  considerations, 
CH3 

CH,— C CH2 


CH,— CH- 
0-C0CAH6  NM  ,i ,  ,   c'h.OCOC,H5 


CM, 


f'H        I'--1"  ' 

•t-H3         \'||||('H( 

-C CH., 


ill 


'  '  I    I 


' 


'  II 


.. 


a-Bucaim . 


Both  compounds  are  acetonamim   derivati 
!.,in  i  he  piperidine  ring  of  cocaine  with  susbtituting  methyl 
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groups  in  place  of  the  second  (pyrollidtnc)  ring  of  cocaine. 
Ii.  a-eucaine   the  benzoylated  hydroxy]  group,  and  the 

carboxy-mcthyl  group  of  cocaine  are  also  present,  but 
attached  to  the  same,  instead  of  to  adjacent,  carbon  atoms ; 
this  condition  of  linking  corresponds  therefore  exactly 
to  that  in  (.-cocaine,  which  has  no  anaesthetic  effect. 
a  difference  that  may  be  in  [wrt  due  to  the  substituting 
methyl  groups  giving  increased  stability  to  the  oarboxyl 
radical,  but  which  at  the  same  time  again  shows  h,.w  the 
effect  of  the  anchoring  group  is  dependent  on  the  molecule 
with  which  it  a  associated.  o-Eucaine  resembles  tropa- 
in  in  its  action  but  it  has  an  objeotional  irritant  effect 
on  the  mucous  membrane.  /3-Eucainc  is  less  t.ixic  than 
the  a  compound,  and  much  less  toxic  than  cocaine  ;  as  a 
local  anaesthetic  it  is  almost  as  efficient  as  cocaine  and  has 
the  advantage  of  not  dilating  the  pupil.  In  this  com- 
pound the  benzoylated  nucleus  is  to  be  regarded  as  the 
anaesthiophorc.  as  in  the  case  of  tropaeocaine.  and  the 
dissociated  imido-hydrochloride  as  the  anchoring  ion. 
A  number  of  very  interesting  relations  in  the  physiological 
action  of  derivatives  of  these  compounds  have  been  worked 
out  by  Vinci.* 

The  eueaines,  like  cocaine,  contain  a  cyclic  nitrogen  atom. 
Subsequent  investigations  by  Einhorn  and  Heinzf  have 
shown  that  the  anaesthetic  action  is  preserved  if  the  basic 
group  substitutes  a  hydrogen  of  a  benzene  ring  and  that 
almost  all  hydroxyaminobenzoic  esters  act  as  local 
anaesthetics.  />-Amino-m-hydroxymethylbenzoate  and 
ro-amino-p-  hydroxycthylbenzoate  are  two  compounds 
of  this  group  that  have  been  introduced  as  local  anaesthetics 
under  the  names  of  Orthoforni  and  New  Ortho/orm  respec- 
tively. They  are  sparingly  soluble  substances,  and  do  not 
act  through  the  unbroken  skin  :  their  soluble  salts  are  not 
applicable  owing  to  their  irritant  action 


NH, 


OH 


NH, 


COOCH, 

Orthnform. 


COOC2H5 
New  Orthoforni. 


Further  comparisons  have  shown  that  the  hydroxy) 
groupisnot  essential  for  the  anaesthetic  action.  Thesimp'lo 
//-aminoethylbenzoate  {Anasthesine)  acts  similarly  to 
orthoforni  ;  the  corresponding  propyl  ester  (Propositi*  | 
is  said  to  lie  more  active. 

NH, 


1  OOCjHj 
Aniii-tlharintm 


COOC»H, 
Propasint . 


None  of  these  compounds  have  proved  efficient  substi- 
tutes for  <  ocaine,  despite  their  less  toxic1  character  as,  apart 
from  various  disadvantageous  secondary  effects,  their 
anaesthetic  action  is  not  -,,  deep-seated. 

By  the  introduction  of  the  amino- group  into  the  side 
chain  however,  Eourneaul  prepared  a  series  of  compounds 

derived       from      amino  -dinn-t  h  vh-t  hylcarhinol      possessing 

more  powerful  anaesthetic  properties  of  which  Stovaim  has 
proved  the  most  applicable.  Its  anaesthetic  value  is 
equal  to  that  of  cocaine  ;  it  is  less  toxic,  but  differs  from 
cocaine  in  causing  raso-dilitatjon  instead  of  vaso-constric- 

tion.  Judged  by  their  direct  effect  on  the  contractility 
of    isolated   muscle|   there    is  no   appreciable   difference 

•  Vircluitc'g  Archiv.   1886.  145,  "8;  1897,  149,  217;  1898,  154   547 
t  Loc  ctf. 

;  Comptet  mid.     mm.  13.  "e«. 

I  Vi  lej  and  Waller,     Proe.  Kfy.  Sot.  1910,  Series  B%  41,  147, 


"i  the  physiological  action  of  the  two  drugs.  It  is  em- 
ployed in  the  form  of  the  hydrochloride  and  has  proved 
especially  of  value  in  the  production  of  spinal  anaesthesia, 
Ati/pm,  is  a  nearly  related  compound  which  has  been 
specially  employed  in  ophthalmic  work  ;  it  has  the  advan- 
tage over  stovaine  that  :t  has  no  mydriatic  effect  and  that 
its  hydrochloride  is  not  acid  in  solution  and  is  therefore 
compatible  with  alkalis. 


•Ml, 


/CH3 


OH. 

Dimt  tln/l  ethyl  carbinol. 

/CH2.N(CH;!).,.H('I 
(LH,-c/cHa 

\O.COC6H5 
Dimethyl  amino  ilime  hyl-ethyl  carbinyl  benzoute 

[Slurainc). 

.CH2.N(CH,),HC] 

C,H5-C-/CH2.N(CH3)2" 
\0.C0C,H6 
Tetrumethyl  dinmiiio-ilinuthyl  tthyl  carbinyl  henzoate 
(Alypine). 

Novocaine  similarly  contains  a  dialkyl -amino  group  in  the 
side  chain  ;  it  is  the  diethylamino  derivative  of  anLS- 
thesine . 

CiH^COU  t'H 2.CH2N(C,H5)2  HC1. 

p.Aminobenzoyl-diethylamino-ethanol    hydrochloride 
(Novocaine). 

The  hydrochloride  of  this  compound  is  without  irritant 
action  even  in  concentrated  solution;  it  is  markedly  less 
toxic  than  either  cocaine  or  stovaine,  but  is  more  transient 
in  its  effects.  Novocaine  shares  with  tropaeocaine  and 
stovaine  special  applicability  for  the  production  of  spinal 
anaesthesia,  a  development  of  anaesthetic  practice  in  which 
great  interest  has  been  aroused  by  the  remarkable  work 
of  Jonnesco* 

From  the  chemical  standpoint  the  action  of  the  ortho- 
forms,  anaesthesine  and  propasine  is  in  accord  with  that  of 
the  esters  previously  described.  With  stovaine,  alypine 
and  novocaine  the  alkylated  amino-group  most  probably 
serves  as  the  anchoring  radical,  the  benzoylated  residue 
as  the  ansesthiophore.  This  predominating  influence  of 
the  benzoyl  radical  as  the  source  of  local  anaesthesia  is  a 
remarkable  outcome  of  these  studies  ;  it  remains  even  in 
so  simple  a  substance  as  methyl  benzoute. 

Other  local  anaesthetics  are  known,  however,  which  do 
not  contains  benzoyl  group.  The  antipyretics,  for  instance, 
derived  from  p-aminophenol,  have  a  slight  local 
anaesthetic  action,  which  is  increased  by  the  presence 
of  a  second  basic  group  as  in  p-diethoxydiphenylethenyl- 
amidine,  known  in  the  form  of  its  hydrochloride  as 
Holocaine.  This  compound  is  more  toxic  than  cocaine,  it 
aels  rapidly,  but  is  only  sparingly  soluble  ;  its  practical 
application  is  limited  to  ophthalmic  work.  In  several  other 
groups  of  compounds  an  alkylated  hydroxy -group  attached 
to  a  benzene-  ring  appeals  to  serve-as  the  haptophore  for 
a  local  anaesthetic  action  (e.g.,  the  alkyl-hydroxy-phenyl 
guanidines)  indicating  that  the  chemical  analogy  of  the 
ethers  ami  esters  is  maintained  physiologically. 


CH3 


\.(',||4tK'2II5 

NH.C„H4<>(  '.,H5 


p.  ]>i'  thoxydiph  «<//<  th  nylamidine. 
(Holocaine.) 

In    these    illustrations   of   tin-   services   chemistry   has 
rendered    to   pliarmnco-thcrapeutics   I   have  endeavoured 

to  pi befoi  e  you  some  examples  of  the  lines  al  ng  which 

progress  has  been  mu  le  towards  the  realisation  of  successful 
practical  results.  In  numerous  other  groups  cf  com- 
pounds similar   studies   have    been   canied   out    with    the 
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ill     that      many      suhstatlcl        ■■     llllTil|lclltil      value  liaVI 

Ik-.-ii    added    to    tin-    means    l.n    combating     sickness    and 
sc. 
Whilst  it  mi i- 1  l»  I  ii  II \  recognised  thai  the  total  addition 
to  tin-  pharmacopoeia  that  have  thus  been  effected  bear 
but   u  small   |iro|iortion   to  thi'   total   number   of  so-called 
new    drugs   tlmt    have   been   iou.k1u.i-iI   and    tiiii    bnl    a 
comparatively   small   number  of  fundamentally  different 
physiological!)    active   molecules   have   as   yet    been   die- 
■  covered,  it   is  at   the  name  time  important   n.  remember 
that    tin-    nuiiii-i.il-   derivatives    of    each    phyBiologicallj 
live  substance  that  have  been  examined  have  added  theii 
quota   to  the  knowledge  of  tin-  relation   of  physiological 
lotion  to  chemical  constitution,  albeit   often  in  a  negative 
direction. 

ihi  the  more  scientific  side  ori  the  problem  much  new 
nod  has  been  broken  and  new  fields  of  enquiry  opened 
during  these  first  years  of  the  present  century  which  give 
•very  promise  of  active  development.      Kut  the  complexity 
of  the  animrti  body,  the  many  functions  it    exercises  and 
the  numerous  ami    mutually   dependent    processes  which 
place  in  it  are  factors  that  make  the  study  of  modern 
tro-chemistry     one     of     exceptional     difficulty.        The 
hypnotics    for    example    have    been    very    thoroughly    in- 
vestigated both  from  the  side  of  synthetic  and  ol  physical 
chemistry  but  still  as  Emil   rischer  and  v.  Meiing  have 
said*     '  despite    the    considerable    number    of    Bynthetii 
hypnotics   that  have   been   prepared    we   Know   almost   as 
Iittle  of  the  relation  between  their  chemical  constitution 
and  physiological  action  a*  we  do  .  1  the  nature  of  natural 
■p."     The  recognition  of  typical  side  chains  in  complex 
in   l.viil.-s  tliat   appear  essential  for  physiologically  active 
pounds  to  exert  their  effect  and  of  certain  physical  con- 
tins  that  enable  such  compounds  to  enter  living  cells 
is  but    i   little  contribution  to  the  problems  that   await 
solution.     The    application    of    the    knowledge    avail.iilc 
ft these  data  to  many  other-  and  varied  groups  of  com- 
pounds is  desirable  so  as  to  provide  a   wider  and  more 
complete   basis  for   the  study   of   the  scientific   relations 
involved.     But   few    compounds  are   monotropie  in   their 
i.  iiori;    most  drugs  produce  a   number  of   physiological 
effects  and   it   lias   been   thought    that    advance   is   moBl 
likely  to  follow    tin-  quantitative  study  of  one   particular 
a.  Mo  i  in  such  eases.     The  number  of  measurable  effects  of 
this   character,    however,    that    can    be   studied    are   com- 
paratively   few    and    are    usually    only    applicable    apart 
from  the  ordinary  functions  of  life,  so  that  their  value  in 
regard  to  the  therapeutic  applicability  of  drugs  is  limited. 
It    is   the  conditions   under   which    the   administration   of 
drugs  is  required  that  are  difficult   to  submit   to  experi- 
mental enquiry  for, as  is  well  known,  their  action  is  entirely 
different   in  health  and  in  disease.     Quinine,  for  instance, 
reduces   th<-   temperature   It     to   4     in   cases  of   fever   but 
under    normal    conditions    its   action    is    verj    slight    and 
similarly,  salicylic  acid   and   its  sails,  which   are   valuable 
antipyretics  in  eases  of  acute  articular  rheumatism,  have  no 
sinh  action  on  a  health)  bod)  and  bul  little  effect  in  most 
other  febrile  conditions.      Exjieriments  on  animals,  other 
than    man.    naturally     form    the    basis    for    enquiry,    but 
results  vary  according  to  the  species  of  the  test-animal 
and  an-  not  always  directly  applicable  to  man. 

In  this  connection  it  is  of  importance  to  realise  that 
despite  the  host  oi  antipyretics,  analgesics,  hypnotics,  etc., 
that  have  l«en  synthetically  prepared  none  of  these 
substances  with  possibly  the  exception  of  salicylic  acid 
and  it.--  derivatives  are  to  be  regarded  as  "specific*' 
in  their  action;  they  are  all  "symptomatic"  drugs, 
their  use  is  limited  to  the  symptoms  to  which  diseaa  - 
give  rise,  they  do  not  attack  the  causes  of  the  diseases 
concerned.  The  specific  action  of  quinine  in  malaria  is  not 
shared  by  any  of  the  synthetically  prepared  antipyretics. 
The  knowledge  of  the  structure  of  quinine  may  bring 
with  it  knowledge  of  the  portion  of  its  complex  molecule 
to  which  this  speeifie  action  is  due  and  further  studies  on 
the  relation  of  chemical  constitution  to  physiological 
action  may  help  to  elucidate  this  relation,  but  so  far 
nothing  is  known  of  the  structural  requirements  for  this 
fie    effect  :     also,  the    antipyretic   action    of    quinine 
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appears  to  be  physiological!]  different  from  Hurt  of  'l" 

syntl 1.  brifagea, 

Suoh    specific    effects    which    are    so   oharai 
ooiated   with   the  notion    ol    antitoxin!   have  recentl) 

n  oeivi  d  linn  h  attention  in  the  beat] to!  trypan 

by  means  of  synthetically  prepared  compound!  oi  bi  enn 
and  ..I  antimony.  This  development  of  the  services  ol 
ohemistry  to  phormaco-theiapentics,  leimed  bj  Rhrbch 
"  (  hi-ino  tin  i  ip  mi.  onl  which    i     I  eing   so   active!) 

investigated    in    its    relation    to    "sleeping       ■    •' 

marks  an  Important  extent! t  the  studj  ..i  the  physii 

logical  action  of  drugs  which  surpasses  the  symptomatic 
limitations  referred  to.  The  physiological  effects  "1 
organo  arsenic  compounds   upon  tiypanosomes    and    the 

1  on    1. 1. Millions  that   have  led   to  their  piepaiati.  n.   lOgethei 

with  tie  suggestive  theories  associated  with  ilu- 1  action 
have  been  rtillj  discussed  by  Prof.  P.  Ehrlich  in  the 
Harbi  ,1  Lectures  01  the  Royal  Institute  of   PubHi    Health 

for   1907}  and  i  recently  in  his  lecture  to  the  Berlin 

Chemical  Society]  ;  also  the  chemical  relations  of  the 
compounds  concerned  wen-  very  completely  summarised 

by   ('.    \Y.    Martindalej)   in   a.omi mation   to   the    phai- 

maeeutii  al  chemistry  section  of  the  International  Congiese 
ot  \pplied  Chemistry  lasi  year.  Accordingly  it  is  un- 
desirable that  I  should  do  more  than  draw  you]  attention 
to  the  important  progress  that  is  being  made  in  this 
branch  of  applied  chemistry. 

The  introduction  of  the  Bubjecl  matter  of  this  address 
to  a  Society  which  exists  for  the  promotion  of  Chemical 
Industry  would  be  incomplete  without  some  reference 
I.,  the  industrial  side  of  the  manufacture  of  synthetic 
drugs. 

Since  the  discovery  of  antipyrine  in  1883  this  manu- 
facture has  developed  to  an  industry  of  very  considerable 
magnitude.  The  official  statistical  returns  of  trade 
both  here  and  abroad  are  not  sufficiently  detailed  to  allow 
of  a  computation  of  the  value  of  the  synthetic  drugs 
either  manufactured  abroad  or  imported  into  this  country, 
nor  has  ii  proved  possible,  for  reasons  that  may  be 
obvious  to  manufacturers,  to  obtain  data  on  these  points 
from  other  sources,  I  have,  however,  been  able  to  obtain 
the  following  statistics  from  a  reliable  authority  of  the 
quantities  of  some  of  these  produotsthaf  are  imported 
annually  by  wholesale  pharmaceutical  linns.     The  figures 

are    only    to    be    regarded    as    approximate,    and    do    not 

include  the  quantities  imported  directly  from  the  manu- 
facturers or  through  their  agents  and  are  therefore 
certainly    below   the  actual   total  imports.      Still  they  give 

the  somewhat  astonishing  total  of  20J  tons  and  represent 
a  money  value  of  over  tlii.tHKl  at  wholesale  puces  for 
only  six  drugs. 

Imports  oj  Synthetic  Drug*   by   Wholesale   Pharmaceutical 
Firms. 

antipyrine  (Lion  Trade  Mark 

Brand!  about      1  ton  at  12/11  lb.  uett. 

v-iunn   h  ..  ir./o  lb.  „           2,*4« 

Pbenaeetine 8}  „  -2/6  lb.  ..            4,380 

Phenazone  (Antipyrine)    . . .  t>  ..  6/6  lb.  „            4,388 

Sulphonal  3  .,  8/-  lb.  ..             2,388 

Trional   8|  cwt.  at  17/9  lb.  ., 

Veronal  6J  ..  38/    lb.  ..            2.475 

Total      £16.165 

Abo  the  returns  of  the  Patent  Office,  fee  the  collection 
of  win.  h  1  am  indebted  to  Mr.  Walter  II  Evans,  11.8c., 
illustrate  in  an  instructive  manner  the  growth  of  the 
industry  as  shown  m  the  subjoined  diagram  in  which 
the  number  of  completed  specifications  foi  synthetic 
pharmaceutical  products  from  1883  to  1909  1-  shown  in 
the  form  of  a  curve  ;  the  total  number  of  chemical  patents 


•  Ot.     Reports  ..f  the  Bub-Committee  of  the  Tropical  piseasn 
Committee  of  the  Eoyal  Society.    Proc.  Sot  ■   •"*"<**• 

79,   606;    1308,   Series  B.  80,   1,   *'•'•  ■   '»"8-  ■■"''"•*  *■  81.  364 i 
uio.  Series  B,  82,  233  ,     _,  .,     ..     „ 

f  '•  Experimental    Researches    •■■•    Specific    rherapeatlcs.      1 
Bhrlich.     Tie-  Karl. .11  Lectures  ol  the  Royal  Institute  ,.f  l-uhlu- 
Health.     Published  uv  11.  K.  Lewis,  136,  Gowet  Street  «••'■ 

t  "I'eber  den  jetziueu  stand  der  1  hi  motberapJe        1*.   hlirhcl. 
Ber.  1909.  42,  17  ;    this  Journal,  1909.  28,  21«. 
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from  1883  lo  L907  (the  figures  foi  1908  and  1909  were 
not  available)  are  given  bj  way  of  con  parison  bom  which 
it  will  be  Been  that  the  patents  for  synthetic  drags  have 
formed  aboul  4  per  cent,  of  the  total  chemical  patents 
during  the  past   13  years.     From  the  dates  of  the  intro- 


industrial  use  of  duty-free  alcohol  have  Keen  facilitated 
and  a  new  Patent  Law,  involving  compulsory  manufacture 
has  become  operative. 

The  revision  of  the  Patent  Laws  was  a  subject  t"  which 
Hurler    gave    considerable    attention    and    from    Ins  ripe 
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D  ite  of  Introduction  of  Synthetic  Drugs. 

1882 Katrine. 

1883 Antipvriur. 

1885 Urethane. 

1886 Salol. 

1887 i  Phenacetine 


Antifebrine. 

1888 Sulphonal. 

1891 I  (Vuaiacol  carbonate. 

' '  *  Piperazine. 

1892 Lactophenine. 

1898 Pyramidon. 

1894 Lysidine. 


1897  . .  orthoform. 

Holocaine. 


1  *  119 Aspirin. 

long  \  Theobromine. 

' ' '  Theophyllin. 
1903 Veronal. 

1904  I  Stovaine, 

' '  t  Adrenaline. 

1905  <  Nbvocaine. 
' '  i  Alypine. 

1907 Organo- Arsenic  compounds. 


duction  of  some  of  the  most  important  drugs  as  set  out 
below  the  diagram  it  will  be  seen  that  an  impetus  towards 
the  Patent  Office  has  usually  followed  a  successful  synthetic 
preparation  bearing  in  mind  that  the  completed  speci- 
fication here  generally  dates  somewhat  later  than  the 
introduction  of  the  drug.  The  total  specifications,  which 
number  668.  are,  however,  but  a  partial  measure  of  the 
industrial  activity  in  this  direction  as  the  manufacture 
of  "  substitutes  "  for  protected  products  also  contributes 
largely  to  the  scope  of  the  industry. 

This  industry,  as  is  well-known,  is  carried  on  almost 
entirely  in  the  colour  works  of  Germany  and  Switzerland, 
where  the  initial  materials  and  well-staffed  laboratories 
have  provided  most  favourable  conditions  for  its  develop- 
ment. Practically,  none  of  these  synthetic  preparations 
are  manufactured  in  this  country,  a  fact  which  received 
much  consideration  in  the  Report  of  the  Departmental 
Committee  on  Industrial  Alcohol  (1905)  and  in  connection 
with  which  I  would  claim  your  indulgence  for  a  few 
concluding  observations. 

As  with  the  manufacture  of  the  aniline  colours,  so 
with  this  later  development  of  industrial  organic  chemistry, 
it  has  been  held  that  three  factors  have  stayed  its 
progress  here  in  the  past, — the  absence  of  the  provision 
of  duty-free  alcohol  for  manufacturing  purposes,  i  he 
defects  in  our  patent  laws  and  the  deficiencies  in  the 
instruction  provided  for  those  who  are  to  engage  in  our 
chemical  industries,  associated  with  the  lack  of 
appreciation  of  the  full  value  of  chemical  science  on 
the  part  of  our  manufacturers. 

^Thanks  to  the  efforts  of  members  of  this  Society,  both 
individually  and  in  conclave,  and  especially  to  Mr.  Thomas 
Tyrer  and  Mr.     Ivan    Levinstein,   the  conditions  for    the 


and  wide  experience  he  fully  recognised  the  necessity  for 
reform.  In  a  letter  written  in  1896,  when  the  subject 
was  under  discussion  amongst'  several  members  of  this 
section,  he  gave  me  the  following  instructive  example 
of  the  conditions  that  then  obtained  : — A  patent  was 
granted  to  a  German  firm  for  the  manufacture  of  an 
aniline  colour ;  an  English  firm  was  prevented  froui 
manufacturing  the  colour  as  a  licence  for  doing  so  was  not 
granted,  and  a  Swiss  firm  which  attempted  to  sell  the  same 
product  here  was  successfully  sued;  for  infringement 
by  the  German  firm.  Hurter  remarks  :  "  Thus  the  English 
people  are  taxed  by  the  German  firm  for  14  years  bt 
whatever  tune  the  firm  likes.  There  is  no  competition 
possible  ;  when  the  14  years  have  lapsed  the  experience 
gained  by  the  German  firm  is  such  that  no  beginner 
could  compete.  Thus  the  patent  law  actually  forbidl 
the  import  of  the  patented  article,  and  prevents  Un- 
English  nation  from  learning  the  business!  A  pretty 
state  of  affairs  truly  !  "  In  further  correspondence, 
whilst  appreciating  the  advantages  of  compulsory  working 
clauses  he  wrote  :  "  I  see  difficulties,  very  great  ones  too. 
A  law  which  compels  a  patent  to  be  worked  must  render 
that  patent  void  if  it  is  not  worked,  else  the  law  is  no  good. 
But  that  law  cannot  easily  be  restricted  to  foreign  patent*, 
it  will  touch  the  Britisher  too.  He  will  see  a  limitation 
of  his  liberty  and  rights,  as  well  as  of  those  of  the  foreigner 
and  he  will  not  stand  it."  These  are  the  difficulties  lhal 
have  to  be  faced  now  that  the  principle  of  compulsory 
working  has  become  law.  We  have  deliberately  invited 
the  foreigner  to  share  the  advantages  and  disadvantages 
of  manufacture  in  this  country  and  its  convenience  as  a 
centre  for  distribution;  he  has  and  in  many  instances 
1  am  told,  not  unwillingly;  accepted  the  invitation,  and 
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|    ap|Hllis    that     lln-    best    effort*    "I    IlllltUlflU  I  111  .1  >    will    be 

i-    ,  In  luteal    industries    an-    conccrncil, 

,,,i   i,,  low,  rather  than  tn  gain  by  the  change.       \     fai 

imlu  try    in   synt hrtio   drug*  is  concerned,    British 

auiufai  .    i    lielieve,    full)    alive    to   thi     results 

J  hat  have  lieen  olitained  abroad,  unci  are  equally  willing 

■  I.,  i    l'\    their    manufacture    here    il    the    prospect 

■  sufficiently   attractive,      \i    present    they   are   content 

he  lead  n   I  am  informed  they  still  do,  in  the  manu 

■f  many  of  the  more  staple  products  of  the  phar- 

nweopaiia.  and  they  do  not   feel  tempted  to  employ  their 

■pital  in  the  exploitation  ol  compounds  so  many  "t  which 

>m\e  but   an  ephemeral  existence  or  to  develop  the  costly 

tommcrcial     propagandism,     which     appears     necessary 

to   place    these    substances   successfully    on   the    market. 

for  the   present    this   position   may   be   Bound,   the 

ievelo] 'nts  ol   the   industry   in  the  future   may   prove 

i  too  conservative  an  adherence  to 
'■tapir  products  "  Ik'  maintained.  Meanwhile,  n  cannot 
hut  be  'i   matter  of  concern  to  all,  from  the  standpoint 

'  of  on i-  science  anil  of  the  welfare  of   thi mmunity,  to 

the  continuous!)  increasing  misuse  that  is  being 
these  synthetic  drugs,  on  the  one  hand  in  the 
extent  to  which  they  are  taken  without  medical  advice 
.mil  on  the  other  hand  in  the  preparation  of  "  Headache 
powders."  "  Cure  alls  "  and  similar  nostrums  —a  trade 
rrgulati  >l  by  an  Act  more  than  100  years  old,  and  which 
for  an  expenditure  by  the  public  of  over 
(3,000,000  annually  ;  il  is  indeed  high  time  that  this 
unrestricted  and  harmful  use  of  the  services  of  chemistrj 
to  medicine  received   official  enquiry.* 

In  regard  to  the  deficiencies  in  the  instruction  provided 
tor  those  who  are  to  engage  in  our  chemical  industries 
mil  the  lark  ol  appreciation  of  the  full  value  of  chemical 
.riiinT  on  the  part  of  our  manufacturers,  tin-  subject  has 
d  my  mind  so  much  discussed  in  this  and  other 
-  that  we  should  desist  from  further  denunciations 
of  our  defects  and  turn  our  attention  to  more  practical 
\-  pointed  out  by  Prof.  Meldolaf  in  Ins  presidential 
address  last  year  we  have  in  this  Society  "  a  body  "f 
■Xpert  knowledge  and  experience  both  educational 
and  technological  possessed  1>\  no  other  organisation 
which  should  be  taken  advantage  of  for  the  promotion  ol 
i  hemieal  industry.  Speaking  a-  a  tea.  her  I  am  con- 
vinced that  no  hitter  training  ground  than  the  several 
buttons  of  this  Society  could  be  offered  for  the  cultiva- 
tion of  a  proper  attitude  of  mind  towards  industrial 
»ork  on  the  part  of  teachers,  and  I  hope  towards  scientific 
Investigation  on  the  part  of  manufacturers.  By  taking 
full  advantage  of  the  opportunities  thus  available  for 
co-operation  on  the  lines  indicated  by  Prof.  Donnan 
in  his  suggestive  paper  read  before  this  Section  on  "The 
Bniversity  training  of  technical  chemists  "J  effective 
■Bolts  should  follow  :  the  teacher  will  especially  he  helped 
to  appreciate  something  of  the  responsibilities  and 
economic  relations  ol  large  scale  operations  which  are 
so  different  to  the  conditions  of  his  laboratory  work  and 
tlni-  to  train  his  student-  to  enter  upon  their  life's  work 
m  a  spirit  of  humility  proportioned  to  their  technological 
ignorance 

And  speaking  again  as  a  teacher,  il  is  our  students  and 
not  our  discussions  thai  will  convince  manufacturer 
that  well-trained  men  are  worth  their  hire  and  such 
reforms  as  an  necessary  in  our  teaching  must  be  in  practice 
and  not  in  preaching. 

1  desire  to  record  m\  thanks  for  help  in  the  preparation 
of  this  address  to  Dr.  Otto  Griinbaum,  Mr.  Peter  MacEwan, 
T)r.  Arnold  Moritz  and  Mr.  Thomas  Tyrcr  and  to  the 
following  tirms  which  have  kindl)  provided  me  with 
tterature  on  the  products  of  their  manufacture  ; 
Aktionge-ollschaft  fiir  Anilin-fabrikation,  Berlin;  I '.  p. 
ngor  and  Sons,  Mannheim- Waldhof ;  Chcmische 
Kahnk  von  Hoyden.  Kadebeul,  Dresden;  Chemische 
Fahnk  auf  Aktien  vorm.  E.  Schering,  Berlin;  Cordee 
Hermanni    and    Co.,    Hamburg:    Farbenfahriken    vorm 


_J"fcS'-  .*.'  SS5'e*  K^niedies  What  they  cost  and  what  thev 
lontaui.  Published  by  the  British  Medical  Lssodattan,  1909  ' 
T   Tins    Journal,    19(10.      28,   577. 


t  Ibid,  1909,  28,  275. 


I  i    Bayot  ami  Oo  .  Elberfeld  :    Earbworke  vorm.  |Meister, 

Luoius  and   Burning,   Hooohsl    ■  Mam  ;     Knoll  and  Co 
Lndwigshafen ;    E£,  Monk  aiidCo.,  Dann  badt;  ^ereinigte 
i  lc  in     I.      Werks     AktiengesBUBohaft,     Chariottenburg ; 
Zimmei  and  0o.,  Frankfort  .    La  Societe   pour   L'lndn 
Chimnpie.    Basic;     Hoffmann    Iji    K"i  he  ami    (',,.,    Basle; 
Adrian  ami   Co.,    Paris;    Coinar  and   Co.,   Paris;     Dausse 

anil    Ol).,    Pans;     Polllene   Frores.    Palls;     Sorlelc   Anonyme 

des    Matieres    Colorantcs    el     Produite    (I iques    de    St. 

Denis,   Pans;    an.l   Li  SooiAte  Chimique  dee  Usines  du 
Rhone,  Paris. 
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Meeting  held  ai  Burlington  Housi  on  Monday,  March  1th. 
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APPLICATION 
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FURNACE 


PRESSURE 

I  SK. 


i.  AS    TO 


BY    A.    W.    ONSLOW. 

Many  years  experience  in  the  employment  of  coal  gas 
for  heating  purposes  have  led  me  to  the  conclusion  that 
the  methods  commonly  employed  that  is.  taking  the 
gas  from  the  mains  and  consuming  with  some  form  of 
Bunsen  burner— are  no!  only  wasteful  of  gas.  but  are 
quite  incapable  of  gi\  ing  anyl  hing  like  a  constant  tempera- 
ture, when  that  is  desired,  or,  of  heating  any  given  kind 
"I  oven,  or  other  apparatus  to  the  same  temperature  in 
the  same  time  in  consecutive  operations.  With  the 
ordinary  burner  and  gas  of  the  same  composition,  the 
variation  in  time  of  heating  up  a  given  furnace  to  a  certain 
temperature  may  vary  in  consecutive  days  as  much  as 
two  hours.  It  is  impossible  for  the  best  of  workmen  to 
judge  of  the  temperature  or  heating  power  of  a  tlame  l>\ 
its  appearance,  or  to  regulate  the  air  supply  to  a  gas 
supplied  directly  from  the  main  in  which  the  pressure  is 
constantly  changing.  Many  times  I  have  observed  the 
most  erratic  behaviour  of  gas-fired  furnaces  using  raw 
gas  from  a  main — variations  of  from  12IMI  to  KMHI  culm 
reel    per  hour  not   being  at  all  uncommon,  with  now  anil 


then  an  explosion,  owing  to  irregular  air  supply.  When 
such  an  accident  occurred,  several  neighbouring  furnaces 
or  ovens  were  generally  put  out  of  action. 
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T"  obviate  theaa  irregularitic  Band  fluctuations,  I  emploi 
i  bags  pressure  gas  oapable  of  working  up  to  160  inchee 
•  rf  water.  High  puuuuie  gas  lighting  has  a  limit  of  about 
tio  inches  water  pressure.  Air  is  drawn  in  at  ordinary 
atmospheric  pressure  in  lioth  oases, 

A  rotary  .  thanstor  and  compressor  draws  the  gas  front 
tin-  mains  ami  supplies  ii  at  an]  desired  constant  pressure 
to  the  burners  ;  any  si  rplos  ;«"  is  pas.-.,!  back  again, 
and  therefore  does  Dot  interfere  with  the  pressure  as 
delivered  from  tin  burner  nozzles,  nor  is  it  registered 
again  in  the  meter.  Variation  of  pressure  ill  mains  hag 
no  effect.  Dntil  gas  is  supplied  from  the  works  at  high 
pressure,  a  small  apparatus  similar  to  this  is  necessary 
if  high  pressure  gas  is  to  be  employed  for  healing. 

Although  some  towni  have  high  pressure  gas  mans, 
the  gas  does  not  appear  to  be  used  for  heatmg.  but  merely 
for  transmissions]  purposes,  and  is  governed  down  to  somt 
ordinary  pressures.  In  Birmingham.  Dr.  Davidson,  the 
ohief  chemist  to  the  Corporation,  and  Mr.  Barrett,  the 
lighting  superintendent,  seem  to  be  alive  to  the  possibility 
of  its  use'  for  heating  purposes,  and  a  luuli  pressure  main 
is  now  being  installed  in  that  city.  The  gas  meters  for 
high  pressures  seem  to  present  some  difficulties  however. 

Assuming  the  maximum  consumption  of  gas  in  a  sm;iH 
laboratory  plant  to  be  500  c.  ft.  per  hi  ur.  and  that  100 
inches  pressure  is  sufficient  to  meet  all  conditions,  the 
valve  acts  directly  the  machine  is  put  to  work,  and  il 
300  c.  ft.  of  gas  is  used,  the  surplus  200  ft.  is  bye-passc  d 
back  into  the  inlet  main.  The  pressure  would  third'  re 
be  a  constant  one,  whether  one  foot  or  500  were  consume  d. 
The  gas  pipe  need  be  only  one-half  the  usual  size,  or  half 
the  size  of  the  compressor  outlet.  The  inlet  pipe  to 
compressor  should  be  of  full  size.  Having  fixed  the 
compressor,  any  temperature  can  be  obta;ned  by  simply 
turning  on  a  gas  tap.  Assuming  the  highest  temperature 
required  to  be  2600°  F.  or  thereabouts.  100  inches  should 
suffice,  and  that  can  be  the  standard  pressure.  Sup- 
posing there  are  four  furnaces  in  which  different  tempera- 
tures are  required.  The  first  furnace  is  to  he  heated  to 
say  2600°  F.,  and  the  gas  taken  directly  from  the  standard 
pipe.  The  second  furnace  requires  2000c  F.  only  ;  70 
inches  pressure  will  suffice  for  this,  and  can  be  obtainid 
by  a  reducing  tap  or  governor,  care  being  taken  in  the  first 
instance  to  have  a  gauge  to  show  what  the  pressure 
actually  is.  The  third  furnace  requires  1000°  F.  ;  for 
this  35  inches  pressure  should  suffice.  Again,  a  pressure 
gauge  is  necessary,  so  that  the  tap  at  the  burner  can  be 
fully  open  and  not  throttled.  The  fourth  furnace  may 
be,  say,  for  melting  lead  only,  for  which  16  to  20  inches 
pressure  is  sufficient.  Under  the  above  conditions. 
the  same  temperatures  will  be  obtained  in  the  same  length 
of  time  daily,  and  after  the  various  burners  have  lain 
once  adjusted  there  will  be  the  same  consumption  of  gas. 
Quantities  of  about  half  a  pound  of  copper  have  been 
melted  in  6i  minutes,  and  re-melted  in  somewhat  le>- 
time.  If  larger  quantities  have  to  be  dealt  with,  a  second 
or  third  burner  is  turned  on,  as  I  do  not  recommend  inter- 
fering with  the  standard  pressure,  althovgh  it  is  quite 
possible  that  by  raising  the  pressure,  more  gas  and  air 
would  be  used,  and  the  second  burner  found  unnecessary. 
But  it  is  generally  better  to  maintain  a  standard  high 
enough  for  the  particular  purpose  without  constantly 
raising  or  lowering  the  pressure. 

It  might  be  argued,  why  not  loo  inches  for  1000°F.  as 
well  as  2600'  P.  '.'  It  has  been  found  that  at  very  high 
pressures  crucibles  are  liable  to  be  melted  or  distort''!. 
and  for  certain  purposes  it  is  betti  i  '"  work  with  '_'as  under 
known  conditions  rather  than  increasing  the  temperature 
too  npidly  and  over-heating  s.  me  part  of  tin-  article. 
With  100  inches  pressure  it  is  posaibli  to  soften  the  ordin- 
al y  plumbago  crucibles  in  30  minutes.  There  arc  of  coui-c 
cases  where  the  pressure  has  necessarily  to  be  raised  and 
lowered.  In  the  manufacture  of  glass,  for  instance, 
10  cwt.  or  20  ewt.  crucibles  should  be  treated  al  BO  ini  hes 
pressure  for  12  hours  to  melt  the  composition  ;  Oil  inches 
for  6  hours  are  required  to  refine  the  '_-la-s.  followed  by  a 
drop  down  to  40  inches  for  emptying.  This  process  has 
been  found  to  work  by  the  clock  perfectly,  and  only  the 
cost  of  town's  gas  has  prevented  its  general  adoption 
commercially.     If  gas  at  Is..  3d.  per  1000  c.  ft.  could  Be 


obtained,  glass  could  he  made  more  cheaply  by  its  aid 
i ban  w it h  coke  at   L5s.  per  ton. 

In  the  melting  of  lead  ill  cast  iron  pols.  20  inches  pressure 
is  quite  sufficient,  bill  it  it  is  obligatory  to  use  100  inches 
pressure,  the  heating  must  be  by  radiation  and  not  b] 
playing  directly  on  the  iron  vessel. 

Another  application  of  high  pressure  gas  heating  is  in 
the  tempering  "1  long  steel  bars,  such  as  axle  trees.  These 
arc  suspended  vertically,  four  or  more  together,  and 
healed  at  60  inches  pressure  for  30  minutes.  At  the 
expiration  of  that  time,  the  burners  are  shut  off  for  five 
minutes  to  allow    the  temperature  to  equalise.     The  axle 

1  ices  oi  hats  are  then  removed  for  tempering,  and  a  n-w 
batch  inserted.  All  burners  are  relighted  by  oj«  ning 
one  stop-cock  and  the  process  continued,  so  that  it  is 
ijinle  possible  t"  temper  120  axle  trees  jH-r  day  in  a  furnaee 

2  feel   in  diameter  and  7  feet   high. 

Tempering,  case-hardening  and  annealing  furnaces  M 
described  by  model  need  not  have  large  combustion 
chambers.  In  fact  by  this  method  there  is  no  need  for 
large  combustion  chambers  as  the  gas  is  directed  more 
closely  to  the  object,  and  only  sufficient  air  for  complete 
combustion  is  used.  These  furnaces  have  a  division 
down  the  centre  so  that  the  gas  is  confined  to  each  side, 
and  so  closely  is  the  heat  exerted,  that  furnaces  have  been 
equally  heated  all  over  with  less  than  10°  F.  difference  in 
any  part. 

It  is  quite  possible  by  these  methods  of  restricting  the 
supply  of  air  and  gas  to  the  object  to  be  heated,  to  reduce 
the  consumption  of  gas  from  600  c.  ft.  to  200  ft.,  as  1  have 
done  already.  Wanning  plates,  instead  of  consuming 
180  c.  ft.  per  hour,  now  consume  25  feet.  Metal  melting 
pots  requiring  1£  hours  to  melt  with  gas  at  80  feet  per 
hour  now  require  gas  at  the  rate  of  45  feet,  per  hour,  and 
melt  in  25  minutes,  after  which  the  gas  is  shut  down  to  the 
rate  of  25  feet  per  hour.  These  are  a  few  cases  out  of  a 
large  list,  and  will  indicate  the  reason  for  drastic  changes 
in  our  methods  of  heating.  It  is  easy  to  take  a  high 
pressure  flexible  pipe  any  distance,  and  heat  small  or 
large  furnaces  built  to  suit  any  article  from  1  inch  diameter 
to  10  feet,  so  that  any  part  of  a  large  object  may  be  case- 
hardened. 

One  more  case,  that  of  warming  buildings,  may  be 
mentioned.     It  is  well  known  that  a  large  proportir  r.  1 1 


the  heat   generated  in  a  gas  fire  or  stove  passes  up  the 
chimney  with  the  products  of  combustion  without  useful 
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Ii  Hi.    highly  In  1 1 1. 1  products  hi  oombust txc 

parried  through  11  metallic  Hue   pipe  passing  through  the 

i n  '"i  11  -ii  iti.  i.  i\i  dial  am  r.  nearly  all  i  In'  heat  generated 

in.n   '•■    rendorod  available  for  warming  the  i Willi 

nit  ni.iiimr\   c.us  lire  this  run  only  be  done  i"  b  limited 

■stout  because  the  llue  will  not  drav,  owing  in  il lolod 

gases  having  tittle  or  no  ascending  power,  ami  there  is 
objection  thai  an  unlined  metallic  Hue  will  at  ii- 

■mb  I' mi   dangoroii  K   hot.     Ii  is,  therefore!  desirable 

the  due  L'a-i-  momentum,  so  thai  oni    part  is  not 
pmltilt    heated   above  auol  hei . 

In  order  to  accomplish  this  Colonel  BagnoM,  C.B.,  U.K. 

Sii|H'iinii  niliiii  Building  Works,  Royal   VrsenaJ,  e leived 

tin-  Idea  that,  granted    nil nl  initial  preesure,  either  in 

'  supply  in  in  ihf  air  supply,  tin-  injeotor-like 
Motion  nl  a  nigh  pressure  burner  would  effect  tins.  Undei 
Oolonel  Bagnold's  direction,  experiments  have  been 
..tin..!  nut  which  completely  tlctrtonstfiitetl  tin-  soundness 
,>t  tins  theory;    by  means  of  two  high  preastire  burners 

ff.l  with  gas  ai  no  inches  pressure,  i m  760  feel  supei 

lit" -i  Bpace  lias  been  heated  ill  I1',  above  the  outside 
temperature,  the  consumption  "l  gas  being   90  feet    pei 

Itot.f.     Tin-   installat is   Bimple,   an, I    may    be   readily 

iinil.i si,„ni  by  reference  to  the  diagram.  The  gas  suppl} 
is  taken  from  an  adjoining  building,  anil  is  mi  the  same 
Hi  vice  as  the  lighting  Outside  the  building  is  a  small 
combustion  chamber  lined  with  fire  bricks  into  whioh 
play  burners.  Prom  tin'  oombustion  chambei  i  atei  I 
llitr  is  led  through  the  wall  ami  around  t he  room,  anil  again 
through  the  wall  in  tin-  outer  air.  On  leaving  tin-  heating 
chamber  (which  attains  a  temperature  of  2tMKt"  I1'.)  t  lu- 
ll >  1 1*  passes  through  a  boiler  front  which  arc  led  water 
circulating  pipes  .  thus  part  i»f  the  room  is  heated  by  hoi 
water   and    part    by   a    hut    llue    pipe.      The    llue    pipe   on 


jacket .  anil  i in  i.  liin    is  not   idered  -i  The 

■  •  i     pass  mil  at  i  he, -nil  nl  the  Hue  pipi  only  slightly  warmei 

than   the   air   in   the   ro following   tl lampli    "l 

modern  steam   boiler  installations,   thi      |  tern   i     really 

High  Pressure  Gos  run\oce,— • 

OnsloWs    Purenr  050-c 
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Fli'-h  PrtetUTt   I!  is  l'<nrinr. 

leaving  its  water  jacket  only  retains  a  temperature  of 
about  250  !■'..  as  the  water  jacket  is  made  long  enough 
to  prevent   the   name  passing  into  the  pipe  outside  the 


Pressure    of  Gas     70  inchrs 


The    figures    uiairolV  rhc  rise  o\  deorert 
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one  of  "  forced  draught,"  the  draught  being  caused  by 
the  velocity  of  the  gas  from  the  nipples.  This  installat  ion 
has  been  in  use  for  six  months,  and  has  given  no  trouble 
whatever.      It   possibly  has  an  efficiency  of  about  90  per 

cent. 

In  conclusion.  I  may  say  that  tin-  objects  I  had  in 
view  throughout  the  experiments  described  in  this  paper, 
were  to  simplify  mir  present  system  of  gas  heating,  and, 
i'\  obtaining  a  higher  efficiency  ami  effective  Same  control, 

to  ensure  definite  results.  This  has  been  so  far  achieved 
that  the  temperature  in  a  furnace  or  crucible  can  mm 
he  controlled  to  such  a  nicety  that  it  is  merely  necessary 
to  open  or  close  a  gas  tap  and  wait  with  certainty  for  the 
result.  By  this  system  explosions  due  to  imperfect 
mixtures  of  air  and  gas  an-  avoided,  a  more  direct  contact 
of  the  temperature  is  ensured,  and  a  small  flame  is  used, 
its  heat  radial  Jul:  from  the  furnace  walls,  in  place  of  the 
large,  limp,  and  uncertain  tlame  that  has  to  a  great  extent 
been  the  practice  hitherto.  These  improvements,  in 
addition  to  giving  bettor  heating  results,  naturally  tend 
towards  economy  and  a  lower  cost  of  production,  an  cud 
which  is  furthered  by  the  use  of  smaller  combustion 
chambers  and  tin-  simplification  of  installations. 

Discussion. 

Colonel  Baonold  said  that  if  high  pressure  gas  weir 
laid  ou.  houses  could  be  heated  at  a  fraction  of  the  cos) 
OOW  involved.  The  injector  action  of  the  high  pressure 
burner  put  a  forced  draught  at  their  disposal,  and  tin- 
products  of  combustion  could  be  forced  a  very  long 
distance,  until  all  useful  heat  was  extracted  from  them. 
For  heating  large  masses  of  metal  for  manufacturing 
purposes,  high  pressure  burners  were  invaluable.  Che 
only  objection  to  high  pressure  lighting  appealed  to  !» 
that  it  was  accompanied  by  a  certain  amount  of  ro 
and.  therefore,  for  a  private  house,  was  not  altogether 
suitable;  but  for  the  general  illumination  if  wmkshop- 
and  factories  electric  lighting  was  not  to  be  cornered 
with  high  pressure  gas  light 

Dr.  W.  R.  HopoKInson  -aid  1  hat  he  had  an  installation 
of  high-pressure  gas  111  his  laboratory,  driven  by  a  3-horsc 
power  motor.     He  fully  corroborated  what  had  been  said 
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about  the  constanoy  of  the  temperature  ;  and  had  perhaps 
rimented  more  extensively  with  it  than  nm  Mr. 
Onslow.  He  could  koep  tin  temperature  in  a  small 
furnace  within  2  or  :t  .  as  measured  by  an  indium-platinum 
pyrometer!  for  a  whole  day.  though  the  other  gas  in  the 
laboratory  might  have  to  surfer. 

Furnaces  could  be  built  up  with  a  little  fireclay  and  tire 
bricks  in  a  few  minutes.  The  Met  clay  was  shaped  round 
a  bottle,  a  hole  or  two  made  at  the  bottom  and  one  or  two 
of  these  burners  introduced.  The  clay  burnt  and  glazed 
with  a  very  even  surface,  and  did  not  crack.  He  had  had 
one  in  use  Jor  eight  months,  and  it  was  still  perfectly 
Bound  :  il  was  started  five  minutes  after  it  was  moulded. 
Those  were  very  great  advantages.  The  air  supply  could 
be  regulated  very  nicely.  After  starting,  the  temperature 
rose  gradually  to  that  required  in  a  few  minutes  ;  and  the 
tap  could  then  be  set  and  the  furnace  left  the  day  long 
at  a  constant  temperature. 

The  Chairman  remarked  that  householders  might  be 
rather  alarmed  at  the  idea  of  having  i_'a>  -applied  at  till 
or  100  in.  of  pressure,  considering  that  nowadays  gas 
often  contained  311  pi  r  cent,  of  carburetted  water  gas.  It 
would,  he  thought,  be  useful  if  Dr.  Davidson,  of  the 
Birmingham  <  las  Works,  could  give  them  some  information 
on  that  point. 

Dr.  W.  B.  Davidson  said  that  they,  in  Birmingham, 
had  applied  to  Mr.  Onslow  more  than  once  for  advice 
and  he  had  kindly  helped  them.  Now  they  were  trying 
to  introduce  high  pressure  furnaces  for  purposes  of  anneal- 
ing, meltint:.  case-hardening,  brazing,  and  such-like  pro- 
cesses, especially  for  the  jewellers'  quarter  in  Birmingham  ; 
they  were  putting  down  a  24-in.  high  pressure  main  to  be 
used  partly  for  lighting  and  partly  lor  heating.  They  had 
made  many  experiments  already  :  but  he  could  not  give 
many  results  because  they  were  not  quite  so  far  advanced 
as  he  should  wish  ;  but  he  could  corroborate  what  had  been 
said  with  regard  to  the  economy  of  high  pressure  gas  ; 
he  should  think  there  was  a  saving  of  at  least  60  per  cent. 
One  could  melt  10  lb.  of  copper  for  less  than  a  penny, 
using  gas  at  1  6  per  thousand.  The  great  feature  about 
it  was  the  uniformity  of  temperature.  Carbon  monoxide 
was  a  danger  when  there  was  a  leakage  :  and  no  doubt, 
as  the  Chairman  had  hinted,  it  would  lie  a  serious  matter 
to  have  a  leak  in  a  high  pressure  service. 

Mr.  E.  Gbakt  Hooped  asked  if  Mr.  Onslow  could  give 
any  further  information  with  regard  to  small  installations. 
They  had  to  look  forward  to  tin  day  when  they  would  get 
high  pressure  mains  ;  but  meanwhile,  had  he  any  acquaint- 
ance with  individual  applications  of  the  high  pressure 
svstem  ?  For  instance,  what  class  of  motor  was  used  for 
the  air  compression  :  and  were  there  any  such  motors 
on  the  market  applicable  for  use  in  laboratories  as  for 
example,  for  assay  purposes  : 

.Mi.  T.  Ciktin  said  one  very  important  application  oi 
high  pressure  gas  had  not  been  touched  upon,  namely. 
melting   gold   and   Bilver   bullion   residues  and   gold  and 

Silver  bullion  its.  If.  He  had  lately  taken  up  the  melting 
of  these  metals  by  high  pressure  gas  and  could  entirely 
corroborate  what  bad  been  said  as  to  its  advantages. 
Gae  had  1 1 1  n  used  frequently  for  those  purposes  before, 
■  In  llv  in  America;  but  there  the  air  was  generally  put 
undrr  pressure,  and  fhe  result  was  that  high  velocity  of 
the  burning  gases  threw  tin-  volatilised  gold  and  silver 
about  considerably  "id  ur.u\i-  it  difficult  to  collect.  Ii 
was  important  in  melting  a  large  quantity  of  gold  and 
silver  iot  tn  dissipate  tin-  volume,  whi<  h  impregnated 
tie-  |k  t  ami  i  m  rything  else.  He  found  tin  high-pn  ssure 
gas  -lightly  more  expensive  than  coke  for  mi  Iting  purposes, 
Inn  it-  great  advantage  was  its  cleanliness.  If  gold  and 
silver  wen  melted  with  coke  the  whole  of  the  ash  from 
the  cike  hail  to  be  treated  afterwards.  He  had  treated 
as  much  as  !KI  or  100  ton-  of  that  a-h  m  a  year;  so  that 
he  found  a  very  great  saving  bj  tin-  use  "t  high-pn 
gas.  He  only  used  a  pressure  of  about  12  or  14  in.  of 
water,  and  under  tin  -i  conditions  found  no  noise  whatevi  i. 
He  bad  tried  gas  under  air-blast  and  oil  under  air-blast, 
but  bad  abandoned  both  in  favour  of  this  comparatively 
moderate  |,n  s-nre  gas. 

nel  Sir  Hit.ARo  Baiilow  said  he  had  used  furnaces 
like  that  shown  (for  melting,  ■  hilling,  and  treatment 
before    hardening)    for    the    so-called    "heat    treatment'' 


of  the  present  day,  a  form  of  annealing.  The  question  of 
a  very  accurate  temperature  was  of  enormous  importance 

in  the  case  of  armour  piercing  projectiles.  It  was  no 
exaggeration  to  say  that  in  the  treatment  of  a  certain 
-tcil  results  just  within  m  just  without  a  certain  range 
nf  lid  I',  wire  either  good  or  excessively  bad.  The  modern 
armour  piercing  projectile  was  called  upon  to  do  very 
heavy  work.  A  12  in.  armour  piercing  shell  of  to-day 
must  pierce  II'  in.  of  Krupp  steel,  with  a  hardened  face 
and  a  tough  back,  and  come  out  on  the  other  side  unbroken. 
If  the  energy  and  tenacity  required  were  calculated,  the 
difficulty  of  the  problem  would  be  realised.  II  could  be 
solved,  however,  with  certain  steels;  but  only  within  a 
range  of  the  temperature  of  heat  treatment  of  lill  or 
perhaps  even  ">0°  C.  So  far  as  his  experience  went,  on 
either  side  of  that,  there  would  lie  failure.  Under  those 
circumstances  they  could  understand  the  enormous  value 
of  a  furnace  which  could  be  trusted.  He  did  not  say  that 
in  all  cases  he  used  that  class  of  furnace,  but  he  did  tor 
very  large  shells.  For  small  shells,  he  was  content  with 
an  ordinary  annealing  furnace  with  coal  or  coke,  t lie 
pyrometer  being  carefully  watched.  The  great  advantage 
of  that  class  of  furnace  was  that  the  pyrometer  need  not 
lie  watched  si.  closely.  He  should  never  now  use  electrii 
are  light  for  lighting  a  factory,  as  incandescence  mantles 
with  high  pressure  gas  gave  incomparably  superior  result- 
in  large  workshops. 

The  CHAIRMAN  asked  if  equally  good  results  could  be 
obtained  with  poor  gas  like  producer  gas  *  As  the  lighting 
of  factories  had  been  mentioned,  they  must  remember 
t  hat  there  might  be  factories  not  situated  near  a  gas  works  ; 
could  one  obtain  similar  results  by  using  ordinary  producer 
gas  ■! 

Dr.  H.C.I  lOLMAN,  in  answer  to  the  Chairman  s  quest  ion, 
said  that  even  with  high  pressures  it  was  not  possible  to 
get  so  much  light  in  an  incandescent  burner  with  producer 
gas.  as  with  coal-gas,  owing  to  the  presence  of  the  former 
of  from  50 — 70  per  cent,  of  inert  gas.  which  lowered  the 
temperature  of  the  flame  considerably. 

Mi.  Ohslow,  in  reply,  said  that  they  were  using  sonic 
small  installations,  one  nf  them  being  for  soldering  irons; 
I  he  plant  passed  500  cb.  ft.  of  gas  per  hour  and  had  a 
one-eighth  H.P.  electric  motor  to  drive  it.  It  was  quite 
possible  that  gas  properly  applied  in  a  suitable  furnace 
would  be  cheaper  than  coke  or  anthracite  coal.  In  the 
case  of  a  4-ton  pot  for  printers'  type,  12  burners  at  16  in. 
pri  -sure  were  used,  and  when  melted  seven  were  shut  off 
:  nd  one  or  two  lit  up  from  time  to  time  if  required  to  deal 
with  extra  large  quantities,  but  each  burner  was  working 
at  its  maximum  heating  capacity,  and  not  altered. 


Nottingham  Section. 


Meeting  In  hi  nl   Nottingham,  on   Wednesday,  March  '2'Srd, 
1010. 


M  iTK  ( >N  THE  ESTIMATION  OF  CHROMIUM  IN  ONE 
BATH  CHROME  LIQUORS  BY  MEANS  OF  THF 
COLORIMETER. 

BY    J.   T.    Wool)    AND    DOUGLAS   J.    LAW,    B.SC. 

The  use  nl  I  he  small  clipping  colorimeter  of  Schmidt  and 
llaensch  for  .  .impaling  colours  of  tan  liquors  was  suggested 
in  ii-  by  Procter.  We  have  tried  the  use  of  it  tor  the 
estimation  of  chromium  salts.  II  was  thought  that  by 
reason  ol  the  variation  of  basicity  of  used  one  bath  chrome 
Illinois  accurate  matches  could  not  be  obtained.  VVc 
find  I  hat  the  variation  of  basicity  of  spent  liquors  from 
i  he  same  process  is  very  small,  and  does  not  prevent  a 
.mil    match    being    made.     The   average    basicity    of    the 

unused  liquor     ^r«°»    was  0-87  (mean  of  3  samples),  after 

H ;S( I, 

use  it   was  found  lo  lie  0-76  (mean  of  H  samples). 

The    standard    for    comparison    may    be    a    fresh    stock 
liquor  diluted  to  a  convenient  amount,  but  a  more  accurate 
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dard  is  11  spent  liquoi  whose  strength  has  been  deter- 
il    bj    analysis.     In   the   latter  cose,    luiwovet,    •",  i 
at  three  weeks  a  now  standard  must  I"-  in  ken.  as  the  old 
li  juor  becomes  greener  in  colour,  and  cannot  !»•  accurately 
Batched    vuth  liquors   which   have  only  just    boon   ^|«nt. 
The  liquors  arc  simply  Bltored  t"  remove  organic  matter, 
dard  being  placed  in  the  lower  trough,  and  the 
liquor  under  examination  in  the   IS  mm.   trough- 
following  series  •>!  comparisons  l>y  analysis  shows 
that,   although   tho   method   is  not   absolutely   accuW 

iod  enough  for  purposes  oi   works  oontroL 
,  ido  in  the  usual  way  by  oxidising  and 
titration   with  iodine  and  thiosulphate. 
Per  cent.  CrtOa 
Anolynt.  Colorimeter. 

n    0  •  0-508 

0-410  0-437 

0-312  0-336 

0-840  iin.vj 

0-750  0-73S 

0-876  o-s.s2 

0-312  0-301 

0-274  0-266 

0-302  0-294 

0-249  0-233 

0-196  0-187 

0-262  0-237 

Comparison  of  results  obtained  using  two  different 
standards. 

Chromic  e\iiic. 

Grains  per  litre. 

A.  B. 

1 2-96  2-93 

• 3-6S  3-40 

» S-«5  3-40 

[Ai  tMiur.'-i  ^T.»-k  lienor  conuunhia  2-54  grama  of  chromic  oxide 
I   r  litre  as  standard 

i  I  ->- 1  iHiuor  as  standard  routainim;  4-10  scrams,  of  chromic 
ovlde  per  litre 

Attempts  were  made  to  use  the  colorimeter  for  spent 
two  bath  liquors,  but  it  was  found  that  thoy  could  not  bo 
directly  compared  owing  to  varying  proportions  of  reduced 
chromium  salts  present  in  the  liquors  along  with  the 
bichromate.  On  reducing  to  chrome  chloride,  a  difficulty 
i^  found  in  making  the  liquors  brilliant  enough  to  match 
with  a  standard  solution  of  chromium  chloride.  A 
method  could,  no  doubt,  be  devised,  but  the  process  of 
preparing  the  liquor  would  probably  take  longer  than  the 
usual  volumetric  estimation. 


Yorkshire  Section. 


ng   held  nt    Midland    Hotel,    lindjord, 
Miurl,  -2\.<t,    1910. 

MB.    P.    \V.    BRANSON    IN    IDE    CHAIR. 


Mond'iy, 


THE  SYNTHESIS  <  »F  A  GLAZE,  GLASS.  OR  OTHER 
.  COMPLEX  SILICATE. 

Part  1\  . — The  Interaction  of  Soda  with  Silica  and 
with  Alumina. 

by  john  w.  cobb,  b.sc. 

In  the  synthesis  ol  Na,O.CaO.AltO3.10SiO,  bj  the 
method  explained  in  Part  I  (this  Journal,  1910,  p.  69) 
of  this  study,  double  oxide  mixtures  oi  lime,  silica,  and 
alumina    were    taken    first    [ridi     Part    II.    this   J.,    1910 

p.     250).     'Tie iding    investigation     for 

B  lies,  and  alumina  followed  and  the  icsults 
below.  The  soda  was  supplied  as  sodium  carbonate, 
the  silica  as  quartz  sand,  and  the  alumina  in  an  ignited 
condition,  insoluble  in  normal  hydrochloric  acid.  Il  will 
lie  readily  understood  from  former  explanations  that 
it   was  hie  to   begin   with   a   determination   of   the 

temperatures  at  which  sodium  carbonate  and  sodium 
sulphate  began  to  decompose,  when  heated  either  alone 
or  mixed  with  silica  or  alumina. 


Decomposition  »/  sodium  carbonate,  etc.  The  tempera- 
ture   at    which    a    heated    mixture,    \a_.<ii:lt 

•M  olvi  i     lio:  idi   ■■■  a    found  I  ■.  h    il  ins   n  i]   in  elaih 

i ■  a  ii"  d  in  I'.n  t  1    (this  J.,  1910 

680     690   C,    and    foi    res  on     already   given   690 

thi     temperature  ol    im  ipienf     odium    silicate 
form  il  i<m  when  the  soda  was  su  i  The 

tempei  it ore  at   whioh  carbon  dio    di  ;         from 

'     !     mixture,     Na.COgH     U,Oj,     W8       710  0    ' 

and  ?20   was  taken  as  the  temperature  of  incipient    <  .ititim 
aluminate    foi  ruation    « hen    the     ode     ■•■  <       •  aplii  d 

It  was  found  also  by  direct  determination  of 

the  loss  on  weighing  thai  a  mixture  ol  sodit arbonatc 

and  sin, -a  Si,ci\,  ,  si  ii,.  .mil  also  one  oi  sodium  cat  Imnatc 

an  I  alumina  \aj'o,+  ALU.,  lost  weight  freely  at  sno°C. 

Sod   'mi   carbonate,   on   the  othei    hand,   did    not    Buffer 

ibl     I-.       'i    son        ii,,.   melting  point   ol   sodium 

carbonate  is  860    and  at  I the  loss  in  weight  oi  the 

liquid    oarbonate    became   appreciable.     The  dissocial 

in  in'-  of  sodium  oarbonate  in  vacuum  has  been  deter- 
mined, (P.  Lobeau,  Comptes  rendus,  1903,  137.  1256— 
1257) at  820'  as  2-5  mm.  of  mercury  at  880°,  10  num., 
and  at  I2IHI  41  mm.  It  was  taken  as  established  lh.it 
the  silicate  and  aluminate  of  soda  formed  about  700c  C, 
under  the  condition  of  these  silicate  heatings,  when  the 
sola  was  supplied  as  earlainaie;  the  temperature  of 
formation  was  below  the  melting  point  "f  either  ingredii  nf 
or  of  the  compound  formed.  Also  it  was  proved  justifiable 
to  calculate  a  formula  for  a  compound  formed  up  to  850°  C, 
on  the  assumption  thai  any  carbon  dioxide  expelled  was 
replaced  in  its  combination  with  soda  by  silica  or  alumina 
as  the  case  might    be. 

Decomposition  o!  sodium  sulphite,  etc. — Experiments  on 
sodium  Bulphate  were  made  by  the  porcelain  tube  method 
described  in  Part  I  (this  .1..  li'tlll,  p.  72).  In  dry  air  ii 
commenced  to  dcconi|  use.  as  .  \  idenced  by  the  evolution 
of  sulphur  gases  at  12(0—1220°  and  dissociated  more 
rapidly  at  1330—1350°. 

In  dry  hydrogen  decomposition,  as  shown  by  evolution 
of    sulphuretted    hydrogon,    commenced    at     530—  640s 
increasing  steadily  with  the  rise  in  temperature  to  fairly 
free  decomposition  at  900°.     Ii   was  deduced  that,  a 
the  case  of  calcium  sulphate,  no  decomposition  could  be 

counted  as  due  to  silica  or  alumina  if   the  a  tun 'Sphere  was 
reducing.      The  mixing.  NasS04+3SiO„  gave  off  sulphur 
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oxides  at  1120 — 1130°  in  dry  air.  and  that  temperature 
was  therefore  taken  as  necessarily  above  the  temperature 
at  which  free  soda  and  silica  combined ;  it  was  the  tem- 
perature at  which  silica  decomposed  sodium  sulphate  with 
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tin'  lowering  of  the 
1210     to    1125  .    /.,.. 


the  formation  of  sodium  silicate,  as  was  confirmed  by 
analysis  of  the  resulting  mass.     NagS04+AlgOa  gave  off 
11  oxides  at  about  LIS 

Admixture  with  silica  lowered  the  temperature  of 
decomposition  of  calcium  sulphate  from  1225°  to  1005    1 

PartL  thiaJ.,  1810,  p.73).  The  effect  of  silica 
•>u  Bodium  sulphate  was  much  [as 
decomposition  temperature  being  1: 
35  1  The  range  of  temperature  through  which  the 
expulsion  of  sulphur  trioxidc  from  sodium  sulphate  could 
lie  taken  as  due  to  the  entrant*  of  a  I  ca,  was  therefore 
small  ■",''  calculation  of  formula'  on  this  basis  (applied 
.sly  to  the  analytical  results  of  heated  calcium 
sulphate-silica  mixings)  was  likely  to  be  rarely  permissible. 

Soda  and  Silica.  —  A  mixing  corresponding  with  the 
formula  Na3COa+  SiO.  was  next  heated,  extra,  ted,  and 
analyse.!  as  before  described  ;  the  results  are  collected 
in  Table  X.  For  simplification  only  one  extraction  with 
normal  hydrochloric  acid  for  twenty-four  hours  was  made 
in  these  and  succeeding  experiments,  and  the  matter 
extracted  thereby  is  the  "  soluble  "  of  the  table. 

curve  5  . 
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All  the  "  heatings  "  absorbed  moisture  in  the  laboratory 
on  stan  ling  excepting  that  at  800%  in  which  most  of  the 
sodium  carbonate  was  undecomposed.  The  12.>0"  heating 
was  poured  out  molten  on  an  iron  plate.  Some 
quiokly  became  white  as  if  crystallising,  other.-  1 
bright,  transparent,  colourless  glass.  None  of  the  heating* 
contained  sulphuric  oxide.  The  course  of  the  inter-action 
can  be  EoDowe  I  from  Table  X.  At  800  ('.  all  was  solid,  and 
the  inter-action  had  commenced  as  shown  by  the  prea 
of  8'ti  per  eent.  of  soluble  siliea.  Uu  raising  the  tempera- 
ture, at  850  ('.  the  sodium  carbonate  would  fuse,  and  the 
mass  would  become  a  bath  of  liquid  sodium  carbonate 
containing  solid  siliea,  with  some  sodium  silicate.  This 
would  naturally  cause  a  rapid  increase  in  the  rate  of 
inter-action,  silica  taking  the  place  of  carbon  dioxide  in 
combination  with  soda,  and  it  was  not  surprising  to  find 
that  in  the  950*  C.  heating  practically  all  the  silica  was  con- 
verted into  non-resistant  silicate.  Since  however  the 
melting  point  of  the  silicate  is  well  above  that  of  sodium 
carbonate,  this  conversion  was  accompanied  by  a  "  drying- 
up  "  of  the  mass  and  the  950  heating  was  on  cooling  only 
slightly  hardened.  The  inter-action  is  interesting  as  an 
example  of  the  combination  of  a  liquid  and  a  solid  to  form 
a  solid.  On  raising  the  temperature  further  the  silicate 
would  melt  and  at  1100  and  1250°  C.  the  mass  was  quite 
liquid  when  hot  and  a  transparent  glass  on  cooling,  but 
above  950'  no  further  chemical  change  was  detected. 
There  was  no  formation  of  an  insoluble  silicate  and  no 
volatilisation  of  soda.  The  complete  and  rapid  passage  of 
the  free  silica  into  soluble  combination  with  soda  at 
the  comparatively  low  temperature  of  950°.  and  the  easy 
fusibility  of  the  silicate  formed  mark  some  difference 
between  the  inter-action  of  siliea  with  soda  and  with  lime 
in  the  mixtures  Na.jC03+  SiOa  and  CaCOa+ SiO,,  but 
the  general  result  is  the  same,  the  formation  of  a  non- 
res  stant  silicate  throughout  the  mass. 

81  dium  sulphate  and  silica. — A  mixing,  N'a.,S04+  SiO., 
heated  to  1100°  C.  for  one  hour,  hardened  with  some 
fusion  on  the  surface.  Extraction  showed  it  to  contain 
much  sulphuric  oxide  but  no  soluble  silica,  i.e.,  no  silicate 
had  formed  :  heating  to  1150:  C.  for  24  hours  in  the  works 
furnace  gave  an  opaque  glass  which  contained  only  a  trace 
of  sulphur  tiioxide  and  much  soluble  silica.  These  results 
accorded  with  the  previous  observation  that  silica  began  to 
decompose  sodium  sulphate  at  1120 — 1130°  C.  It  m- 
cvident  that  the  fusion  of  the  sodium  sulphate,  which 
would  occur  at  885°  had  not  been  able  to  determine  any 
inter-action  ;    the  chemical  affinities  had  dominated. 

Soda  irith  more  silica,  Na.O+  10SiO.. — The  mixture 
examined  next  corresponded  with  Na:C03+  10SiO8, 
111 1  le  to  determine  the  influence  of  an  excess  of  silica  on 
the  course  of  the  inter-action.  Xa20+  10SiO2  is  the  soda- 
silica  double  oxide  mixing  of  the  synthesis.  The  results  of 
heating,  extraction,  and  analysis  are  collected  in  Table  XL 

From  Table  XI.  it  was  clear  that  the  formation  of  soluble 
silicate  was  appreciable  at  SOO  C,  and  more  advanced  at 
1000.  when  sugary  fusion  resulted.  At  1150°  there  wa8 
2  2  per  cent,  of  soluble  silica,  and  raising  the  temperature 


TABLE  X. 
Soda  and  Silica  (Na2C0,-f  SiOo). 


(  Xa.O 

37-5  Der  cent. 

,  Na,0   60-8 
contains   -' 

per  eent. 

Na,CO,  +  SiO. 

36-1 

Xa^O  +  SiOa 

ICC. 

26-5     , 

, 

\  SiOs     49-2 

Soluble 

Where        Time 

Temp. 

ski    la 
Xa.C'O, 

Total 
Sol.Si0. 

CO.          Total 

Sol. 

Total  insol. 

heated.     ( hours 1 

He  marks. 

Xa-0 

Sill- 

Blank 
500 

0-4 

0-4 

0-8 

Muffle 

1 

U-5 

No  interaction. 

32-7  by  difference. 

Very       slightly       co- 
herent. 

1 

800 

38-J 

3-2 

5-4 

8-6 

22-5 

67-3 

32-9  u.termincd. 

Interaction           com- 

1-6 bv  difference. 

1 

menced. 
Slightly  hardened. 

1 

950 

49-3 

34-9 

Vi-H 

43-7 

0-4 

98-4 

trace  determined. 

Interaction       practi- 
cally complete. 

Injector 

20min§. 

uon 

35-5 

14--. 

ou-u 

98-8 

1*2  determined. 
■■1  by  difference. 

Clear  and  transparent 
glass.  Dissolved 
very  quickly. 

Transparent  glass. 

Injector 

1  hour 

1250 

48-5 

44-0 

" 

49-4 

97-9 

14  determined. 

SiO,  iuaol  =  14% 
Xa:0  insol  =  0-2% 
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Tabu  XI. 
.sW/  an  /  Stft'ea  (Na,CO,  •  LI  SiO,y 


S     OH  10S1I  > 

I  BIO,     9O-0     ., 


»  ll  Tl 

Time 

1.    Illl' 

soluble 

0 

\    . 

Ti  tal 
Sol  SIQj 

total 

ta 

8ol   N  ..'i 
gpl.  810, 

Physical 

Mi. It, 

Remark*. 

N;,..u 

— 

— 

— 

1 

BOO 

looo 

0-7 

0-2 
0-4 

5-7 
B-0 

3-4 

15-1 

88-2  • 

1 
1-3 

1 

Very  hard,  Dot 
[used 

Shrunk,  sugary 
(orion 

,    ... 
no  CO 

1 

funwi'i' 

1 
■li 

i  i  ,0 

3-8 

0-2 

12-0 
18-3 

12-2 
18-8 

15-3 

17-1 

M-T  t 
88-2  • 

ll 

1 

Sugars 

1 
1 

Tl.  .\a~(i      J 

1-0% 
No  SO, 

111)  *tof 

1 

■1 

0, 

11-2 

11-4 

"'- 

85-2  t 

1 

3-5 

•• 

•   Determined. 


+   By  dilterence. 


;  Bj  mistake  Hie  soda  used  as  Na,i  0,  in  tins  mixing  was  not  the  tli tical  9-4  per  cent,  oi  N~a»0,I»8IO,  but  only  s-l  per  cent. 


t..  1300   or  prolong  ng  ih<'  time  of  heating  to  -1  hours  did 
er  this  figure  appreciably.     At  1160   the  diminution 
ble  snl.i  to  iilxnil  half  its  original  amount  was  also 
lile,  in  Heating  the  formation  of  an  insoluble  s  Teaie 
in  that  heating;   longei  heating  in  tin- winks  furnace 
ii   i  higher  temperature  (1300  'did  oof  alter  the  figure  for 
soluble  sola.      The  formula  of  the  soluble  Bilioate 
m     (be     Sol.      Ka,0  Sol.  SiO,    ratio    of    the  table  was 
about   \«  (l.;t'5  Sit),  or  Na.0.48iO,,   which  is  interesting 
ng  wiili  that  accepted  for  commercial  water-glass. 
I'm-  calculation   asenined  that   all   the  soluble  soda   was 
bined  u  .th  siUca  ;   the  temperarnres  be  ng  so  high  abore 
lint  of  incipient  inter-action,  the  quantity  of  silica  present 
so  great,  the  period  of  heating  in  one  ease  so  long  (24  hours) 
and  the  ratio  of  soluble  soda  to  soluble  sil  ca  so  constant, 
taken  together  as  fully  justifying  the  aesumpth  n. 
periment  was  made  by  heating  a  mixture  of  sodium 
•xrbonate  and  s'lica  corresponding  with   Xa  .('!>,+  208  ! 
n  1300    C.  :    it  contained  after  heating  0-s  ]K'r  cent,  soda 
"■ted    by   normnl   hydrochloric   apid,    an  I    a    trace   of 
blesiKca.     It   will  be  noticed  from   Tabic  XT.  that   the 
i  >l  heating  at  1150   of  Na.COa+  10SiO2  contained 
ni  sulphur  trioxide.      A  mixing  made  from  the    sulphate 
in!  shea.  Na,S(i4+  lilSiO..  was  treated  similarly, 
•   ilthough  the  furnace  gases  also  contained  Sulphur  oxidae, 
the  :  9s  only  contained  traces  of  sulphur  trioxide; 

lilic  a  high  temperature  acid  was  so 

jted. 
Summary  for  soda  and  silica. — The  interaction  of  soda 
and  silica,  when  the  soda  was  supplied  as  carbonate, 
ime  appreciable  at  700°  C.  and  had  increased  at 
800*.  At  850°  the  sodium  carbonate  would  fuse.  With 
the  proportion,  Na,0-f-SiO,,  the  interaction  was  complete, 
with  the  formation  of  a  solid  non-resistant  silicate  at 
950°  C,  and  no  further  chemical  change  was  detected 
On  further  heating,  but  the  silicate  was  a  mobile  liquid  at 
llnO*  and  a  glass  on  cooling.  With  the  proportions 
of  the  double  oxide  soda-silica  mixing  of  the  synthesis. 
0  lOSiO,,  a  non-resistant  silicate  corresponding 
with  water-glass  (Xa30.4,Si02)  had  formed  at  1150°, 
and  also  a  resistant  silicate  presumably  containing  more 
silica,  with  the  mass  in  sugary  fusion.  Further  heating 
increased  fusion  somewhat,  but  no  further  chemical 
change  was  detected.  There  was  no  appreciable  volatilisa- 
tion of  soda  from  any  mixing  during  heating.  It  may 
be  said  generally  that  addition  of  soda  to  silica  increases 
fusibility  and  diminishes  resistance  to  acid  attack, 
whilst  additii  n  of  silica  to  soda  confers  the  resistance  to 
acid  attack  and  non-volatility 


It  is  now  possible  to  compare  the  behaviour  of  lime 
and  soda  in  the  two  double  oxide  mixings,  CaO+lOSiO. 
and  Na2O+I0SiO,.  With  the  soda-silica  mixture  inter- 
action begins  and  is  complete  at  lower  temperatures,  and 
proceeds  more  rapidly,  partly,  no  doubt,  because  one 
constituent,  the  soda,  fuses  easily.  Lime  only  combines 
with  enough  silica  to  form  the  non-resistant  coni]jound, 
CaO.SiOj.  and  hence  remains  si  In  ble  in  normal  hydro- 
chloric acid,  but  soda  takes  up  sufficient  silica  to  form 
the  non-resistant  Nat0.4Si0|  and  a  silicate  which 
presumably  contains  still  more  silica,  and  is  resistant  to 
normal      hydrochloric      acid.  .Silica      expels      sulphur 

trioxide  from  combination  with  both  lime  and  soda,  but 
at  a  lower  temperature  with  the  former  than  with  the 
latter. 

Soda  and  alumina  (Xa.O-f  A1;03).  To  determine 
the  interaction  of  soda  and  alumina  the  simplest 
proportions  were  taken  first,  those  of  NaO-T-Alj©,. 
lor  this  purpose  a  mixture  of  sodium  carbonate  and 
alumina,  corresponding  with  Na.CUj  +  ALO,  was  made 
heated,  extracted  and  the  extract  analysed.  The 
results  are  collected  in  Table  XII. 

This  inter-action  presented  new  features.  Beginning 
to  cpnibinc  at  720°.  as  previously  determined,  about  half 
the  alumina  was  soluble  at  SOO0  and  the  whole  at  1150°, 
the  mass  becoming  entirely  soluble,  presumably  com- 
pletely converted  into  a  non-resistant  aluminate.  The 
soda  would  fuse  at  850°  facilitating  inter-action,  the  solid 
sodium  aluminate  would  form  from  the  mixture,  drying 
up  the  liquid  sodium  carbonate,  and  so  far  all  was  the  same 
as  in  the  corresponding  reaction  between  soda  and  silica  ; 
the  less  fusible  aluminate  did  not  melt  however  to  a 
glass  at  1150°  (like  the  silicate)  but  remained  a  solid, 
quite  powdery  on  cooling  :  the  soda  did  not  flux  the 
alumina,  although  combining  with  it.  tin  raising  the 
temperature  to  1300°  a  little  insoluble  alumina  re- 
appeared, without  insoluble  soda,  and  at  1400°  it  had 
increased  to  10  per  cent.  This  novelty  was  accompanied 
by  another,  for  14  per  cent,  of  the  soda  originally  present 
had  volatilised  at  1300°.  and  23;1  per  cent  al  1400°. 
The  two  phenomena  may  be  associated  and  explained  on 
the  assumption  that  the  non-resistant 
(NajO.AKO,)  was  not    sufficiently    Btebl  t    the 

higher  temperatures;  on  this  view  it  was  partially 
dissociated   at  1300°  C.  and  •  1400°  ;  the  soda, 

set  free  volatilised  more  or  Lees  completely,  and  the 
liberated  alumina,  from  the  influence  of  high  tem- 
perature, again  became  acid-resisting.  The  assumption 
seems  quite   reasonable   and   was  supported  strongly  by 
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Table  XII. 
Soda  and  alumina  (NajCO,  +  ALOs). 


>..  o     29-8 per  cent. 


Na.COj  +  AlsO,  contains      al.Oj     490 


\.. ... 
CO. 


21-2 


Xa,0  +  Al203  contains 


|.\'atO  37-8  p.;-  cent. 
I  AI1O3  ti'--'-  per  cent. 


Where 

Time 

(hours) 

Temp 

• 

-     ible. 

Insoluble. 

\.i,'i       AUG, 

rota] 

T  ital 

co. 

SO, 

N.-I..II 
MO 

Sol. 

Appearance 

K  marks. 

heated. 

AI.O, 

Sol.      insol. 

Muffle 

1 

Blank. 
800 

23-0 
33-8 

34-9 

1 

49-7 
21-0 

21-3 

10-3 

1 

1 
11 

Shrunk 
powdery 

■ 
furnace 

1 

-'4 
4> 

1150 
1150 

1150 

36-0 
28-6 
21-2 

84-0 

38-1 

3-8 

1-4 

4-0 

19-4 
44.9 

100-0 

20.8 

(8-g 

— 

4-1 

25-0 

1 
1-2 

Powdery 

Slightly 

coherent 

Volatilisation 
111      N'aa0      = 

1    11-5  per  cent 
\  olal  1  lisation 
of    Na,0     = 

1  14-2  p  r  cent . 

Injector 

1 

1300 

31-0 

64-1 

95-1 

4-0  t 

- 

Powdery 

.  Volatilisation 
of    Na,0     = 
,'  26-0  per  cent. 
»  Crucible  Bidi  B 
]  glazed   above 

•• 

1 

1400 

31-1 

57-6 

0-7 

10-4 

88-7 

11-3  T 

11-1  • 

— 

Slightly 
coherent 

mixinc. 

Volatilisatii  11 
of    Na,0     = 
23-1  per  cent. 

t  By  difference. 


By  determination. 


results  obtained  with  more  alumina  (see  below).  It  was 
noted  that  the  completely  soluble  1 150°  heating  absorbed 
carbon  dioxide  and  became  partially  insoluble  on  standing 
in  the  laboratory.  The  long  period  heatings  deserve 
special  mention.  They  were  for  one  and  two  complete 
burns  of  the  works  furnace,  and  the  times  at  the  highest 
temperature  are  given  in  Table  XII.  as  24  and  48  hours. 
After  the  first  burn  the  mass  contained  36-1  per  cent 
of  soluble  alumina  as  against  64  per  cent,  for  the  one 
hour  laboratory  heating  at  the  same  temperature,  but 
whereas  the  short-period  heating  contained  no  sulphuric 
oxide,  the  long-period  heating  contained  14-1  per  cent. 
The  explanation,  consistent  with  other  observations,  was 
that  some  of  the  soda  was  combined  as  aluminate  and  the 
rest  :is  sulphate,  the  necessary  sulphur  trioxide  having 
been  taken  up  from  the  furnace  gases  leaving  some 
alumina,  free  and  insoluble  without  soda.  When  the  burn 
was    repeated,    i.e.,    after   the   same    material    had    been 


subjected  for  the  second  time  to  the  same  process,  only 
3-8  per  cent,  soluble  alumina  was  present,  but  the  sulphur 
trioxide  had  increased  to  25  per  cent.  ;  this  double  beating 
indicated  that  the  formation  of  the  soluble  aluminate  was 
not  prevented  by  the  sulphur  oxides  in  the  furnace  gases, 
but  that  the  soluble  aluminate  was  first  formed  (as 
in  the   first  burn)  and  afterwards  decomposed. 

Decomposition  of  non-resistant  sodium  aluminate 
again  followed  its  formation  as  observed  previously. 
This  exemplifies  in  exaggeration  what  may  happen  at 
certain  times  to  a  glass  or  glaze  of  insufficiently  acid 
composition  if  exposed  to  the  sulphur  oxides  in  products 
of  combustion.  The  loss  of  soda  by  volatilisation  was 
increased  from  11  per  cent,  in  the  first  burn  to  14  per 
cent,  in  the  second.  Making  the.  reasonable  assumption 
that  all  the  soda  not  combined  as  sodium  sulphate  after 
the  first  long  period  heating,  was  combined  w-ith  alumina 
as  soluble  sodium  aluminate,  the  formula  calculated  for 


Table  XIII. 
Soda  and  alumina  (Na2CO,  + 10Al2O3). 


r\a£0      5-5  per  cent. 
Xa,C03  +  10Al,Oj  contains    A1.0,  90-6 
ICO,         3-9 


Xa20  4- IOAI2O3  contains/ 


Na,0     5-7  per  cent. 
.41,0,  94-3 


Where 

Time 
(hours) 

t.  mp 
°c. 

Soluble. 

fa-sol. 

Vi.n 

Total 
Xa,() 

Total 
sol. 

Total 
insol. 

CO, 

S03 

Xa.O 

AlsO, 

Appearance. 

heated. 

A1,0, 

Remarks. 

Muffle             1 

800 

4-3 

7-6 

11*9 

88-1  •      — 

1 
1-1 

1 

1-2 

Injector          1 
1 

1000 
1150 

4-7 

2-2 

7-5 

3-8 

4-7 
6-0 

12-2 
2-2 

87-8  •      — 
97-8  •      — 

Unchanged 

Work-           .,, 
furnace     .   " 

24 

1150 

1150 

3-8 
4-0 

: 

0-3 

4-5 
4-2 
4-5 

3-8 
4-0 

90-2  *      — 
89-8  t 
90-.5  * 
97-2  t 

98-1  •      — 

55 

Pri  sumably 

mest  ' 

was   \a.SO4 

Injector 

1 
1 

1350 
1350 

1-9 

2-3 

— 

3-6 

5-5 

1-9 

•• 

V1..1 1   1  xtracted 

by  water  =1*4% 

Extract*  il  for 

7  days  with 

Xormai  HC1 

t  Determined. 


By  difference. 
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I  latter  i-    ln.\.,i):i  probabh    Naji.AU>.,. 

lOthei   calculation   made  bj    regarding  the  soda  in  tie- 

iting,  less  thai  quant  it  \    •■.(  iu  \  .>  l<nt  in  I  lie  carbon 

jjjde   | ip  ibinod   v.iili   ill.-  Bolublo  alumina 


imn  rc  nil 
\     O.Al,0  therefore  taken  ae  tho  formula  of  the 

linn  .da  I .1 

ilium.   -Tin    influi  nee    ol    inori  isim; 

ly   i  In-  -i lit.   i   ■  »i    ip       '    in   i  he    in.  cturc 

mined  next.     S. .tin i  ni  carl ate 

ina    in    ill.-    |.i..|i.'i  i  ion     ..i    Yi ..<  !Oa     IOAI20,    wen 

!.  li   .■!.:. imi   \  i .( i     ii.AI.m.  .ni  . -\|i.ii- i   carbon 

.li  lu'  mixing    n  led   and  i  (traded.     The 

B Ill  '   tl     1      ill 

•"    III 

Prom  Tabli    XII.  il  was  plain  thu  h  ■    int.  i 

...  which  had   been  found  to  commence  al    7""  .  had 

lo  expel   all   the  carbon   dioxide  and    irivc 

,i.  soluble  alumina  ;   the  non-resistant  aluminate 

pproxiniateli    N'OoU   \l  03,   and    was  o   solid 

poinl  ..'  sodium  i  ai  bonate 

ilumina.     Heating    to     Hum   ('.    caused    no    chai 

■  ally  and  very  little  chei illy,  i  In    ratio  sol.  Na.,0/ 

\1  ii.    being    unaltered,    but    a    little    soda    became 
insoluble,       \i     1150     a   novel    result    was   obtained,   sin<-.' 

lumina    and    a   portion   ..f   the    -ml.i    had    beo i 

ihible,   but    another   part   of   the    loda    was   left    in   the 

mdition.     This   remarkable   condition    persisted 

..ii  raising  the  temperature  to   1350°;    no  change  of 

Importance  was  produced,  but  the  free  soda   was  a  little 

reduced.     The  presence  oi  soluble  soda  without  i pond 

soluble  alumina,  after  the  two   had   been   found  at  a 

ire  in  combination,  was  taken  as  indicating 

that  the  non-resistant  aluminate  funned  was  only  stable 

at  the  lower  temperatures,  about  Sim3  to   1000°,  and  was 

completely    dissociated    or    decomposed    on    raising    the 

peraturc    to    1150°.     The   results   obtained   from   the 

mixture.    NaoCO,      U.o:.    conta  li    3    alumina    had 

already  led  t..  th    same  conclusion,  although  in  thai  case 

no  indication  so  emphatic  as  the  complete  disappearance 

oluble  alumina  leaving  soluble  soda  alone  had   been 

forthcoming.      The     1350°    heating    was    then    extracted 

with   cold    water   alone,   and    the    extract    titrated    with 

,\    in    ndphuric   acid.     The   percentages   ol    soda   (Xa20) 

obtained  in  1  hour.  2  days.  !i  days,   ii   days,  successive 

periods  of  extraction,   were  respectively  0-59,  0-40,  0.34. 

(Mill,   totalling    14  per  cent.;    this  result    could    be   taken 

a§   confirming    the   existence   of   free   soda   in    the    mass, 

irness  ..I  extraction  suggesting  very  intimate  physical 

association   of   the   soda   with   the   insoluble   constituent, 

as  would  be  expected  if  il  was  a  produol  of  dissociation 

or  decomposition.     That   raising  to   1350    did  no!   result 

in  the  conversion  of  the  free  soda  into  insoluble  sodium 

aluminate  may  indicate  that  the  alumina  was  already  taken 

up   to   form   a   stable   resistant    sodium   aluminate.     The 

same  thing  was  noticed  in  the  corresponding  silica  heating, 

Na..O      loSiO.j.  where  the  relative  amounts  of  soluble  and 

iluble   silicate   of   soda   did   not   alter   on   raising    the 

temperature  to  1350°.     The  difference  between  the  silica 

and    the    alumina    reaction    is    that    the    soluble    silicate 

persisted   but   the  soluble  aluminate  dissociated.     It   was 

not   surprising  to  find  that   in  the  long  period  heating  no 

soluble   alumina    was   present,    but    that    sulphur   trioxid. 

equivalent  to  the  soda  had  been  absorbed  from  the  furnace 

mixing,   forming  sodium  sulphate  and   no! 

insoluble  sodium  aluminate. 

A  mixing  containing  still  more  alumina,  corresponding 
with  Na,COa  20Al._>O3.  after  heating  at  l:Sno  .  javr  up 
i.e.  per  cent,  of  soda  soluble  in  normal  hydlochloric  acid 
ir  24  hours,  and  0-25  per  cent,  soluble  alumina. 

Summer:/  for  soda  and  alumina. — The  inter-action  cf 
soda  and  alumina  when  the  soda  was  supplied  as  carl  onate 
was  detected  at  71H-  7'20  C.  and  was  .-tensive  at  800  . 
With  the  proportions  of  Na  lis  \l,i'..  those  oi  the 
silicate  synthesis,  interaction  was  complete  al  1150°, 
■  non-resistant  aluminate  of  the  calculated  formula, 
\  ii.  U  .<»..  having  formed  throughout  the  mass.  Above 
this  temperature  the  soluble  aluminate  was  gradually 
decomposed,  some  of  the  soda  volatilised, 
of  the  alumina  again  became  insoluble  There  was  no 
distinct  evidence  of  the  formation  of  an  insoluble  aluminate 


ell  to  fusion.    \\  lib  a  much  higher  proportion 

li    iluiiiina.  thai   ..I    Y.  m  ,    in  \|     i  ,   wen1   i,. 

i b,0. AJ     '  ; .    up 

to    1000     l.ui    at    1 160     iln     .  ompound    I  li  tely 

i  hod   not    tin  relj     i  ei  n    convci  ted    into 

ni  hall  1 1"  found  to  I" 

'    ■ !  .n  " 

form  iin .ii  of  an lubli  nate.     Lit!  le  oi  novolal 

I'OII      Il:   |.'    I      h      ' 

ii.  i     in   1 1  toe  ol    fu lion,   th<    I  loose 

|.  •  ■    ei  .,i    1350 

I  i  .      taking    the   prop  • it .    \  .  >  >  •    I  I  I  I  .   "t    tho 

8j  in  n  -i-.  .in  .i  Idition  of  soda  to  alumii  li     en  its 

to    loid  al  tack    bul   doi      not    Bux   it,   and   an 

a  1  lition  ..I  alumina  to  soda  ca  to 

all  "  i  ili)  y  without  i  l'  it. 

'  tow  ■  alumina-    <  Sumparing    the 

results  obtained  from    i  da    •  nd    dumina  wit]    tl 

'.    both    formed   Boluble   oomi I 

taining  much  Boda  and  insoluble  compounds  containing 
much  i  a  soda,  below  1100  C,  bul  whereas  thi  oluble 
comp  mnd  of  so  la  n  1  silica  wa  stable,  thai  ..i  oda  and 
alumina  u.is  dissooiated  as  the  t.  mperature  rose.  11 
the  alumina  mixture  lost  --oda  al  the  higher  temp  ratun  - 
l.y  \..lii  li-.iti..n,  but  the  silica  mixture  retained  it.  A 
mirk.'  I  physical  differi  ni  e  between  the  silica  and  alumina 
mixings  lay  in  the  tendency  of  the  former  to  fuse  at  the 
higher  temperatures  used,  while  the  latter  remained 
unaffected. 

Comparison  oi  linn    and   -<><fa. — A  comparison   of  the 
soda-alumina  and  lime-alumina  results  reveal   one  difference 

.ii   once  inasmuch  as  the  soda  is  liable  to  rolatilisefi ts 

mixing  with  alumina.     The  general  e -•■  oi  the  reai  tion 

is  similar  since  both  form  soluble  aluminates  containing 
much  of  ih"  base  and  insoluble  aluminates  presumably 
.■.mi  amine.  1  -ss  of  the  base,  bu!  a  difference  arises  from 
the  dissociation  of  the  soluble  -odium  aluminate  at  the 
higher  temperatures,  leading  to  the  re  formation  of  free 
i  soda  in  the  mass,  interaction  in  each  case  commi 
before  the  fusion  of  any  constituent. 

Oti  rh     The  work  done  by  others  upon  silicates  of 

sol.   is  summarized    by    Hinrichsen  in   the  "  Handl 
dor  inorganische  Chemie,"  by  Dr.  K.  Abegg  and  Dr.  Bt. 
\.,  irbaoh   (Vol.    II.   pari    I.   p.  307).     Common  ial    ■■ 
glass  is  noted  there  as  containing  three  to  four  molecules  of 
silica,  and  one  of  soda.     The   melting  poinl    of   sodium 
carbonate  is  given  as  862   and  thai  of  Na  .O.SiO.  as  1007 
B   itlu  II  in  his  "  Kssais  par  la  voie  Beche  (Tome  premier)  " 
, lesenl.es   the    results   of    heating    mixtures   of   soda    with 

[ica  i|i    387)  and  with  alumina  fp.  4161.     lb    »ys,  and 

the  author's  results  itirm  it  :       1'alumine  - mbine 

i  il.  ali  '  mstiipics  a  la  'li.il'iir  nine.'.  :  .  lie  elli  n< 
form"  paint  de  eombinaison  fusible  avec  ci ■-  bas,"  and 
also  note-  the  volatility  of  alkali  in  quantity  from  a 
strongly  heated  alkaline  aluminate. 

/■'.,  ether  (Umbl  -.../.  mixings. — The  remaining  doubl- 
o.vide  mixings  ...  the  synthesis  were  A],08+  10SiOs  and 
Na,0+CaO.  The  former  voided  nothing  before  or 
af'er  heating  to  normal  hydrochloric  acid  in  24  hours 
and  the  latter  was  entirely  soluble,  so  that  the  method  of 
investigation  was  i ioI  applicable.  A  long  period  heating 
(24  hours)  at  1150°  of  a  mixture  corresponding  with 
\a  ,(•(),+  CaCOs  was  made  in  the  works  furnace,  an 
resulted  a  glassy  mass  with  white  inclusions,  containing 
32-8  par  cent,  of  sulphur  trioxide  absorbed  from  I 

,-,7'S  per  cent  of  the  soda  original]; 
volatilized  during  the  burn.      Sulphur  oxides  were  di 
from  a  mixture,  Na2S044-CaS04.  heated  in  a  current   of 
dn  ail  at  1080— 1100°;  thecorrespondingteni]>eratnrefor 
either  sulphate  alone  is  much  higher,  and   that   - 
combination.    On  heating  in  vacuum  a  mixture  cd  sodium 
,,i.     Inuincirhonatcs.  1  .mptesrendus,  1904,1», 

L406-    this  J.,  1904,  Tin  foun  I  tl 

throughout   lower  than  thai   of  calcium  carbonate  at  the 
sametemp  rature,   and   thai    the  residue  after  coi 
dissociation  al  1000  I  "f  l"lr(■  ume-.       ,  .  .     .     . 

This  concludes  thai    pari    ol   the  synthesis  which  deals 
with  tin  .vide    mixtures.     The    thanks    of    the 

author   are   again   tendered  toth.  AeFarnley 

Iron  Co..  and  t..  hi-.  •'      '       x    lvl"-'-   M>'- 
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Discission. 

>lr    F.   \V.   RlCB  id  that   it   was  a   mistake   to 

fuse  some  silicates  with  alkali  carbonates  at  a  mj-  high 
temperature,  since  than  was  a  tendency  to  throw  out 
alumina  which  should  Ik-  obtained  as  the-  aluminatc. 
Also   sodium  carbonate  could    be    volatilised    by   roa- 

a   blast  Ha  me,  and  this  treatment   should  therefore 
be  avoided. 

Mr.  J.   H.  WBIOHT  asked  if  the  sulphur  in  the  fn 
did  not  come  off  as  sulphur  dioxide  giving  a  sulphite, 
much  reducing  matter  must  be  (nesent. 

Dr.  M.  G.  Christie  wrote  that  Mr.  Cobb'a  Work  threw 
new  light  upon  a  question  whieh  Btroi 
the  manufacture  of  eoke  in  byproduct  ovens  in  Bouth 
Yorkshire.  The  coal  Beams  adjacent  to  or  underlying  the 
Permian  formation  on  the  east  flank  of  the  Yorkshire 
coalfield  had  been  impregnated  with  salim  solutions,  Fn 
which  they  had  retained  a  deposit  distributed  throughout 
their  pores  and  cavities.  Some  of  the  coals  contained 
up  to  0-f>  per  cent,  of  sodium  chloride.  Even  when  snch 
material  was  washed  before  Charging,  large  quantities 
of  salt  were  brought  into  the  hot  oven chambers,  the  wall 
brickwork  of  which  beim:  of  a  highly  refractory  nature, 
must  contain  a  considerable  percentage  of  free  silica. 
The  effect  was  not  perceptible  for  a  year  or  more  if  the 
m  of  combustion  in  the  tines  avoided  any  strong 
local  superheating.  During  this  period,  however,  sodium 
chloride  was  continuously  being  evaporated  out  of  the 
charge  and  brought  into  contact  with  the  brickwork  ; 
then,  in  the  presence  of  water  vapour,  hydrochloric 
acid  was  evolved  and  a  sodium  silicate  or  double  silicate 
was  formed,  first  on  the  surface  and  afterwards  penetrating 
further  into  the  bricks.  This  process  hardly  altered  the 
mechanical  structure  of  the  brick  ;  there  was  no  perceptible 
difference  in  the  surface  or  shape  of  the  red-hot  bricks  and 
joints,  nor  did  the  coke  cling  to  the  brickwork  during  the 
pushing  of  the  charge  ;  yet  analysis  shewed  an  increase 
of  several  per  cent,  of  alkali  in  the  composition  of  the 
chamber  lining.  After  a  time,  the  lining  suddenly  began 
to  "  chatter  "  or  disintegrate,  beginning  at  the  foot  in  the 
case  of  vertical  fined  ovens  and  spreading  upwards, 
especially  towards  the  centre  of  the  wall.  During  the 
ramming  of  the  oven,  the  brickwork  was  torn  away  in 
pieces  which  severed  themselves  from  the  chamber  wall 
about  1  in.  to  H  ins.  below  the  surface.  Mr.  Cobb's 
research  seemed  to  afford  a  satisfactory  explanation 
of  this.  Briefly  described,  the  sodium  chloride 
vapours  decomposed  at   first  on   the  surface  and  in  the 


-  of  the  brickwork,  binding  the  free  siliea  and  forming 
with  it  and  the  alumina  complex  silicates,  in  agreement 
with  the  inter-actions  demonstrated  by  the  author  in  his 
paper.         is   the    temperature   on   the   skin   of   the    01 

g  hardly  ev  •      ed    lUOO    C.  to  1 100°  C.  and 
lower   for   the    greater    portion   of   the     coking     peril 
the    brick    surface    remained    stable     and     the     complex 
silicates  u f   soda    and    alumina   did    not    fuse     until 
chloride   advanced    a    certain  distance    towards   the    fine, 
and  this  marked  the  line  at   which  severance    took  place 
during    the    ramming.     The  speed  at  whieh   the  sodi 
chloride  penetrated  to  the  point  of  fusion  was 
upon  the  concentration  of  free  silica  and  the  densiti 
the    brick  :    thus   a    fine  grained    material   with   the   least 
quantity    of    ganister    withstood    the    corrosion    lonu' 
Obviously  the  most  efficient  remedy  against  salt 
would    be    narrow    chambers    and    low    heats,    but    fin 
economic  reasons  such  a  drastic  cure  could  not  be  adopt 
No  doubt   Mr.  Cobb  would  be  able  to  pi  int   out  the 
upon   whieh  the  remedy  must   be  sought.      At    all  ev 
his  work  contained   valuable  data   which  were   bound    to 
serve  as  a  sound  basis  for  the  solution  of  a  problem  whit!; 
was   of   such   vital   ini]>ortance   to   a   large   and    growirg 
branch  of  industry. 

Mr.  J.  W.  Cobb  said  that  the  dissociation  of  the  soluble 

sodium   aluminatc.    did   come    into    play    in    analysis    ' 
fusion,  if  the  temperature  was  too  high.     A  mixture  ol  th 
formula,      3J*ajC03  —  A1.,03.     containing     about     thlt  i 
parts  of  si  dium  carbonate  to  one  of  alumina  by   w    i 
heated    for  an    hour  at    1350°  C.  and  extracted 
24  hours  with  normal  hydrochloric  acid.   About  one  1 1 
of  the  alumina  was  undissolved,  and  about  on     half  of 
the  soda  was   volatilised.     In  reply  to   Mr.    Wright,  the 
atmosphere    in    the    works    furnace    was     continuously 
oxidising,  and  no  carbon  was  present  except  as  carbon 
dioxide,  accompanied  by  oxygen  in  the  products  of  com- 
bustion ;     consequently    the    "heating"    contained    the 
sulphur  finally  as  sulphate,  not  as  sulphite  or  sulphidi . 
Tlie  gas  obtained  in  the   wash  bottle  in  the  laboratoiy 
tests  on  the  dissociation  of  sulphates,  was  often  sol] 
dioxide     nd  not   the  trioxide  ;    the  latter  was  not    - 
stable.      Dr.  Christie's  notes  were  valuable,  as  showing  how 
the  formation  of  silicates  below  their  fusion  point  might 
assume   importance   in    large   scale   operations.     He   had 
indicated  generally   the   line   along   which  a  satisfactory 
ilution  of  the  problem  might  be  sought,  and  the  maker 
of  refractory  bricks  and  the  coking  expert  had  to  follow 
that  line. 
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Jet  machine*  ;    Decomposition  of  ammonia  in ,  and  the 

4a*$et  of  explosion  due  to  this  cause.  Behr.  Sozial- 
technik.  1909,8, 4t>4— 465.  Chem.-Zeit..  1910.  34.  Hep.. 
138. 
I>-  consequence  of  several  explosions  having  occurnd  in 
connection  with  ammonia-compression  ice-machines,  the 
so-called  "  air  "  which  is  dui  hargr-d  periodically  from  the 
machines  was  examined.  1  he  analytical  results  obtained 
with  three  samples,  were  as  follows  : — 


Hydrogen. 


Nitrogen. 


Oxygen. 


per  cent. 

per  cent. 

per  len*. 

I. 

95-5 

4-5 

SU 

2. 

30-5 

C9-2 

ll-s 

•*• 

i8-a 

55-9 

1 

0-3 

Explosions  are  hence  probably  due  to  hydrogen  pro- 
duced by  decomposition  of  ammonia,  owing  to  the  strong 
heating  caused   by   the   compression. — A.  S. 


Patents. 


Eng. 


Fillers  ;    [Rotary 1.     E.  Burt.  El  Oro,  Mexico. 

I'at.   K.i4.->,  Feb.    Is.    I!i09. 

A  rotary  filter  is  claimed  consisting  of  a  cylindrical  shell 
having  perforated  longitudinal  plates  or  channel  irons 
lis  internal  surface  fcr  supportiiiK  the 
■  medium.  The  edges  of  the  filtering  medium  are 
held  in  place  bj  strips  or  rope  forced  into  the 
spaces  between  the  perforated  plates.  Holes  are  pro- 
vided in  the  cylindrical  shell  for  the  disi  barge  of  the  liquid. 
The  tilti  r  is  supported  by  means  of  a  hollow  trunnion 
at  one  I  ad  and  by  rollers  at  the  other,  a  removable  cover 
at  this  other  end  providing  fcr  the  discharge  of 
the  cake  formed.     This  cover  mav  be  withdrawn  or  closed 
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bj   mean-,  of  11  hydraulic  cylinder  without   stoppin 
lion  of  the  filter.     A  number  tf  spring  ta 
longitudinal  bars  at  the  surface  of  Ihi  filtering  medium, 
m.i\   lie  brought  into  action,  one  after  the  other,  to  ; 
up  (he    akc  before  i  u  V  hydraulii      irlin 

the   filii  i    !•■  facilitate   th 
i  ■  hcing  put  ■■ 

lahl  nged  near  its  trunnion 

(he  -linn    in  he  Mi.  i  air,  wash 

.in-  admitted  in  turn,  through 

tlii   hollow   trunnion.     Tin'  cake  form  p|  broken  up 

operating  tin-  tappets  and  the  cover  ol  the  filter  opened. 

The  in  1 1  in--  nm  ol  wash  watt  i  or  the  inclination  ol  th    filter 

harges  the  broken  cake,  whereupon  il vor  may  be 

i  and   the  i  ipci  a  I  ions   repeated.     -'    \V.  II 

tittering  Idorks.     A.    \.  S net,      IV.   Pat.  406,281,  July 

l!  09      Under  lm.  Gonv.,  July  24,   Lo08. 

filtering   materials,   for  example   sand,   gravel, 
il.-,.  an-  n|  ed  mi"  blocks  which  may  bo  made  of 

any  pacity   foi    filtration.      Any   suitable  agglu- 

linaiit  may  be  used.     Such  blocks  tan  bi         d  for  upward 
filtration    and    can    be    easily    cleaned    by    reversing    the 
flow  hi  liquid  without  disturbing   the   filtering    material, 
ii  It  I  le  the  ease  with  loose  materials.     W.  B.  C. 

Mixing    emulsions    and    th         '  tpparatus    for  . 

W.'l    BoothroydLtd. audJ    B. Wooliseroft,  Bootle.  Eng. 
Pat  4623,   Fi  b.  26,   1909. 

liquid,  e.g.,  codhver  oil  emulsion,  is  introduced  into 
s  vessel  containing  an  inner  vessel  provided  with  a  sieve 
lieves  through  which  the  emulsion  is  driven  under 
pressure  bj  mean-  of  a  screw  conveyor  fitting  into  the 
inner  vessel.  The  sieves  mav  be  in  the  form  of  per- 
forated plates  or  bands  encircling  the  inner  vessel,  whilst 
means  may  be  provided  for  the  removal  of  the  outer 
container  fur  cleaning,  without  disturbing  the  inner  rc- 
eeptacle.  Their  may  also  he  a  water  jacket  to  reduce 
the   heating  of   the   mixture  during  emulsification. 

i     A.  M. 

nratioH    of    qnseous    mixtures    into    th- ir    '-oftslit, 
R.  .1.  Levy, Twickenham.     Eng.  Pat.  5931,  Mar.  11.  1909. 

A  method  of  separating  gases,  by  taking  advantage  of 

their  different  solubilitii  3,  Is  claimed,  in  which  a  fall  of 
fluid,  such  as  a  waterfall  used  for  power  purpoies.  is 
utilised.  The  mixed  gases  are  forced  into  the  descending 
olumn,  and  thr  constituent  gases  or  enriched  gasi 
tolleeted  from  the  head  and  tail  water  respectively.  An 
additional  stream  of  a  constituent  ol  the  mixed  gases  may 
lie  forced  into  the  column  fur  the  purpose  i  f  more  corit- 
pletelv  separating  the  constituent  required.  In  the  case 
of  air.  a  quantity  of  oxygen  mav  be  forced  into  the  column 
of  liquid  solvent  at  a  point  lower  than  that  at  which  the 
air  is  introduced,  nitn  gen  being  collected  fun  the  "tail 
water  "  and  oxygen  fn  m  the  "  head  water." — J.  W.  H. 

Mete  ial  for  producing  liquid-  and  gas-tight  joints  upon 
ttuptaclzt  for  storage  of  petroleum,  oils,  spirits,  and  gas 
cylinders.  (.'.  S.  Bedford,  Leeds,  ami  F.  Atkins,  Hull. 
Bug.  Pat.  8201.  April  ti.  1909. 

A  COMPOSITION  is  claimed  for  making  joints  in  the  screw- 
stoppers  of  vessels  for  the  storage  of  petroleum, 
benzol,  etc..  consisting  of  gelatin,  40  lb.  ;  glycerin.  42  lb.  ; 
pigment.  2  lb.  ;  water.  15  lb.  The  composition  is  made 
into  sheets  or  spread  upon  a  suitable  fabric,  from  which 
discs  or  washers  may  be  cut  for  making  the  joints  referred 
to.-J.   \V.  H. 


liaising  liquid*  oy  means  of  compressed  air.  P.  Kestncr, 
Lille.  France.  Eng.  Pat.  21,737,  Sept.  23, 1909.  Under 
Int.   Con  v..   Oct.    1.    1908. 

The  claim  relate-  to  the  valve  mechanism  for  pulsating 
liquid  elevators.  When  the  vessel  or  "  montc-jus  "  is 
tilling,  the  weight  of  the  float  suspended  from  the  lever.  9, 
by  the  rod.  7,  overcomes  the  weight  of  the  counterpoise 


i  in    .ur  inli  t    valve,   li.  and  opens  the 
exhaust  valve,  11,     A     .  ■  full  of  liquid, 


the  Boa!  is  buoyed  up  and  the  counterweight,  13,  over- 

balain  i      i  lii    Ii  \'-r.  opening  the  compresseil.air  valve  .J14, 

and  closing  tin-  exhaust,    II      The    pressure   keejM  the 

valve,  11.  which  lias  for  this  reason  a  relatively  large 
surface,  closed  until  the  air  lias  forced   the   whole  ol   the 

liquid  up  the  rising  main  an<l  itseit  begina  to  escape.  Then 
the  pressure  falls  and  the  weight  of  the  Boat  overbalances 
tin-  lever,  again  dosing  14,  and  opening  11.— W.  H.  C. 

Separating  various  mat<  rials  from  gases  ;  Art  of .     W  • 

J.   Baldwin,   New   York.     D.8.    Pat.   950,807,   Mar.    1. 
1910. 
Tin:  gas,  with  or  without  the  admixture  of  a  fluid,  is  pro- 
jected against   a   perforated  Bcreen.     The  apparatus 

sists  of  a  fan.  the  casing  of  which  carries  a  perforated 
screen  near  the  tips  of  the  blades  of  the  "  llier."  _  The 
fluid  is  introduced  between  the  blades  of  the  "  flier."  and 
that  part  of  the  casing  outside  the  perforated  serein 
is  connected  with  the  Inlet  of  the  fan.  The  separated 
materials  pass  through  the  perforated  screen  together 
with  any  added  Bold,  while  the  main  bulk  of  the  gas  leaves 
the  fan  by  its  outlet. the  small  amount  passing  through 
the  screen  being  returned    to    the    inlet    of    the    fan    for 

n  t  reatment. — J.  W.  H. 

Volatile  liquids,  such  as  alcohol  and  ether,  in  th    «'n<e  of 

vapour  dilutid  with  air  ;   Frocess  for  tin  recovery  of 

,n  the  manufacture  of  artificial  silk,  smokeless  powder  and 
analogous  operations.  Boo.  "  L'Air  Liquide  (Soc. 
anon,  pour  1'fitude  ct  1'Exploit.  dea  Proc.  G.  Claude). 
First  Addition,  dated  July  16,  1909  to  Fr.  Pat.  B97.791, 
Manh   6,    1908  (thJB  J.,    1909,   880). 

The  addition  claims  the  application  of  the  method 

cribed  in  the  original  patent   to  the  separation   of    water 

vapour  from  air. — W.  H.  C. 

furnaces.  Blair  Engineering  Co.  Fr.  Pat. 
405,382,  July  24.  1909. 
The  claim  relates  to  the  method  of  reversing  the  flow  ol 
air  ami  gas  in  a  regenerative  furnace.(  The  various  flues 
are  all  brought  up  vertieallv  through  a  floor  or  a  platform, 
above  which  they  terminate.  The  ends  of  the  I 
annular  water-seal  flanges  and  lutes  and  the  connections 
are  made  bv  inverted  U-shaped  bends  suspended  from  a 
framework."  The  bends  are  swnng  round  dpon  one  leg 
as  a  pivot  and  the  lntes  raised  and  lowered  to  reverse  the 
flow,  as  desired,  by  a  system  of  cords,  rods  and  ley ts. 

Distilling    apparatus.      J.    Destria    and    L.    6.    Corbn 

Fr.    Pat.     I"  •  ".  Aug-    5,    1 

Steam  is  introduced  into  the  centre  of  the  still,  above  the 
level  of  the  liquid,  through  a  nozzle  consisting  either  of  a 
lobular  ring,  perforated  with  small  holes  or  of  two  circular 
cup-shaped  pieces  of  metal  separated  from  one  another 
'  at  the  circumference  by  a  very  small  distance  and  thus 
forming  a  circular  horizontal  slot.  The  steam  forms  a 
horizontal  sheet,  which  acta  a-  a  screen,  breaking  down 
any  froth  that  may  be  produced  during  distillation,  and 


406 


Cl.  IIa.— FUEL  ;    GAS  ;    MINERAL  OILS  &   WAXES. 


[April  15,  1»10. 


assisting  in  the  rectification  of  the  distillate.  It  also 
prot  iii.i-   oi   the   still   from  oxidation.     The 

arrangement  is  particularly  applicable  to  the  distillation 
of  resins. — E.  W.  1 

Drying  icood  or  other  material*  in  a  rioted  vessel  and  by 
revivified  dm  air.      V  Sainte  Beuve.     Fr  Pat.  405,817, 
Aug.  7.   190ft.     Dnder  Int.  Conv.,  Aug.  10,  1908. 
Aik  is  circulated  through  a  system  consisting  of  a  chamber 
in  which  the  material  to  be  dried  is  placed,  a  fan  or  other 
suitable  means  of  moving  the  air.  and  a  chamber  contain- 
ing calcium   chloride  Off  other  suitable  drying  agent  dis- 
!  on  trays,  the  whole  being  suitably  connected  by 
conduits  and  forming  ystem.     Tlu  dry  air  takes 

up  moisture  from  the  material,  gives  up  the  moisture  to 
the  calcium  chloride  as  it  passes  over  Hie  trays  and  returns 
as  dry  air  to  the  drying  chamber  again. — W.  H.  C. 

Vacuum  evaporating  apparatus  ;    Process  for  the  automatic 

regulation  of  the  pressure  in  Ou  last  effect  of .     J.  C. 

Griere.  Fr.  Pat.  406,191,  Aug.  18,  1909.  Under 
Int.  Conv.,  Aug.  31,  1908. 
The  pressure  in  the  last  effect  or  vessel  of  the  series  is 
maintained  constant  by  using  a  pump  of  sufficient  capacity 
to  produce  a  diminution  of  pressure  in  excess  of  that 
which  is  required  and  then  admitting  to  the  pump  small 
regulated  quantities  of  air  to  adjust  the  vacuum  to  the 
desired  amount.  The  admission  of  air  is  controlled  by  an 
adjustable  column  of  water  and  a  float  which  actuates 
a  valve.  An  alternative  method,  when  motor-driven 
pumps  are  used,  is  to  cause  the  pressure  in  the  last  effect 
to  govern  or  control  the  speed  of  the  motor. — W.  H.  C. 

Crystals  ;    Process  for  obtaining   large,    well-shaped  

from  solutions  saturated  whilst  hot.     V.   Schiitze.     Ger. 
Pat.  217,187,  Jan.   14,  1908. 

The  crystallising  vessel  is  provided  with  two  concentric 
jackets,  through  which  heating  agents  are  passed  in 
opposite  directions.  One  of  the  jackets  is  provided  with 
a  series  of  outlet  openings  along  its  length,  so  that  as 
desired,  either  a  part  or  the  whole  of  the  jacket  may  be 
traversed  by  the  heating  agent. — A.  S. 

Treating  solids  with  liquids  ;  Process  and  apparatus  for . 

Chem.  Werke  Kirchhoff  und  Neirath  Ges.  m.  b.  H.     Ger. 
Pat.  217,238,  Aug.  4,  1907. 

The  apparatus  comprises  a  boiler  or  heating  vessel,  a. 
containing  the  liquid,  and  an  inner  vessel,  6,  containing  the 
solid  su  bstance,  t  his  inner  vessel  being  closed  by  a  perforated 


plate,  g.  The  liquid  passes  from  a  into  b  through  the 
openings,  c,  which  can  be  dosed,  partly  or  completely,  by 
the  movable  ring,  r.  The  vapour  evolved  from  the  In iat<  d 
liquid  accumulates  in  the  uppei  |>;ut  ot  '<.  being  confined 
by  the  perforated  plate.  </.  und  li  n  e-  back  the  liquid  into  a. 
When  the  level  of  liquid  in  a  attains  a  certain  height,  the 
pressure  is  sufficient  to  force  the  vapour  in  b  through  the 


perforations,  i.  into  the  hood,  k.  Owing  to  the  release  ,.f 
the  pressure  in  this  manner,  the  liquid  in  b  is  brought 
suddenly  to  violent  ebullition,  and  a  vigorous  circulation 
in  the  direction  indicated  by  the  arrows  is  set  up. — A.  S. 

Gases  and  vapours;    Process  and  apparatus  for  bringing 

liquids  into   intimate   contact   with.  .      1.    Moscickl, 

Freiburg.  Switzerland.  Eng.  Pat.  8958,  April  IS, 
1909.      Under   Int.   Conv.,  June   1.   1908. 

See  Fr.  Pat.  403.401  of  1909  ;   this  J.,  1910,  76.— T.  F.  B. 

iterative    .     A.    J.    Boult.    Lonchnf 

From     Blair    Engineering     Co..     Chicago.     Eng.     Pat. 
17.246.  .Inly  24.  1909. 
SBB   I'r.   Pat.  405,382  of  1909;    preceding.— T.  F.  13. 

Kiln  :    Continuous  .     W.  H.  Smith.  Swinton.     U.S. 

Pat.  951,461,  March  8,  1910. 

See  Eng.  Pat.  19.525  of  1908  ;  this  J.,  1909,  1035.— T.F.B. 

Temperature  fluctuations  ;    Apparatus  for  controlling 1 

J.  E.  Hedin.  Lidkoping,  Sweden.  U.  S.  Pat.  949,825, 
Feb.  22,  1910. 

See  Eng.  Pat.  15,273  of  1908  ;  this  J..  1909,  78.— T.  F.  B. 
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WAXES. 

Switch    find  transformer  oils  ;  Physical  properties  of . 

W.  P.  Digby  and  D.  B.  Mellis.  Manchester  Local 
Section  of  the  Institution  of  Electrical  Engineeis. 
Times  Eng.  Supplmt.,  11U0.  March  30. 

The  authors  remarked  that  oil  for  oil-break  switch 
and  transformers,  had  not  received  due  scientific  attention. 
As  a  result  of  casual  rather  than  scientific  selection, 
followed  by  carelessness  and  neglect,  trouble  had  arisen. 
Generally,  the  electrical  engineer  had  purchased  liis  oil  on 
the  strength  of  the  literature  of  one  or  other  of  the  rival 
makers  which  had  guaranteed  a  flash-point,  spei 
gravity,  viscosity,  and  degree  of  chemical  purity,  or  else 
upon  a  curve  of  the  dielectric  strength  of  a  special  sample 
of  the  oil.  Thanks  to  taking  matters  on  trust  in  this 
manner,  the  purchaser  had  not  been  aware  that  while 
Sash-point,  specific  gravity,  and  viscosity  were  generally 
as  advertised,  the  guaranteed  chemical  properties  wcie 
less  frequently  afforded,  while  the  widely-circulated 
splendid  curve  of  the  dielectric  strength  (which  was  true 
enough  of  the  special  sample)  was  rarely  reproduced  in 
any  commercial  sample.  Regarding  oil  as  an  insulator 
u  was  an  obvious  deduction  from  the  physical  facts  of 
electrical  conduction  through  metals  and  alloys  that, 
just  as  the  presence  of  any  impurity  in  a  metal  increased 
its  specific  resistance,  so  the  presence  of  any  soluble 
impurity  in  oil  must  tend  to  decrease  its  value  as  a  medium 
offering  a  resistance  to  the  flow  of  electric  current. 
Impurities  ordinarily  present  in  the  oils  supplied  for  use 
for  oil-break  switehgear,  or  for  transformers,  fell  under 
the  following  heads:  (1)  Moisture  ;  (2)  alkaline  substances  . 
(3)  resinous  or  resinoid  matter  ;  (4)  acids  ;  and  (5)  sulphur 
compounds.  Their  presence  might  be  due  to  improper 
or  inadequate  refining,  or  to  wilful  adulteration,  or  to 
accidental  contamination.  In  storage  the  oil  might 
undergo  chemical  changes.  An  alkaline  oil  would  be 
likciv  to  absorb  moisture  from  the  atmosphere,  which 
would  lower  both  its  dielectric  strength  and  its  specific 
resistance.  An  oil  stored  or  transported  in  wooden 
barrels  might  be  contaminated  by  resinoid  substances. 
Durinsr  use  in  oil-break  switehgear,  chemical  and  physical 
changes  occurred.  These  included  the  absorption  of 
moisture  from  the  atmosphere,  the  carbonisation  of  the 
oil,  increases  in  specific  gravity  and  in  viscosity,  and 
changes  in  flash-point.  Also  dust  found  its  way  into 
the  oil  tank,  while  the  effect  of  the  arc  which  was  broken 
on  opening  the  switch  was  to  produce  decomposition 
and  a  gradual  change  in  the  properties  of  the  oil.      When 
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formers     tilt'     absorption     1)1      VCgctllbli 

nislii'M.   noniin  ill\    Inii    not    actually  oil  re  i  sting, 

blj    tin    most    pi  olilic  of  thi  il   trouble. 

.   in   thin  instance,   also  found   its   wnj    into   the    "il 

rod  I'ith'  '   "i   botli  i  reign  matters  rendered  the 

,  and  nil.  on  j 

ii  i  ion,    du  '    adhere  d 

■  i  'ill  ring  with  the  heal   trai 

»■  proportic  i    in  i neral  oil  for  trai 

I        \|.  nice     nl     nun  itnre  ; 

It  ■  low   1 1 i  \   to  facilitate  the  hi 

ifer  from  th  ;        idir  1)  flash 

i  expressed  o  to  t  hree  tim 

the   designed    temiieratiirc    limit    of    the    transformers    in 
i  Intel  re  a  e  t  i  o  n  ;    ( 0 ) 

.  erial  ;  and 

,vit  (linear  the  authors 
iliasised  the  need  o(  points  I.  2,  "',  ti,  and    7;  and  the 
:    might   he  put   at   least   six  times  the  expected 
room  temp  a  iiure. 

Use  of  mineral  oils  mixed  tvith  concrete.     Mover.     Se<   IX. 

Determining   acid   and   saponification    values   of   dark   oils 
and  fats.      Moyer.      8e<    XII. 

•a  Vie  dtti  rmination   of   «W phuric   acid  by  the   barium 
chromate  method.     Holliger.     Sec  XXIII. 


Patents. 

)  for  coal  or  likt  materials.  H.  J. 
lae.ives.  Wakelield.  Yorks.  Eng.  Pat. 
1663,  .Ian.   22,    1909. 

The  washer  comprises  a    tank  in  which 

arc    one     or     more     trays    or     troughs 

carrying  the  coal,  these    trays   receiving 

»    suitable    vibrating    or    reciprocating 

motion.      x  large  number  of  mechani  an 

are  described   for   producing   a  suitable 

potion,  including  cam-gears  and  various 

types     of     quick-return      motions.       l-'or 

separating    several    sizes  or  grades,   the 

trough    is    divided    into     successivet)  or 

superposed   compartments   by    a    series 

of     perforated     plates.     One    of     these 

Hates  is  hinged  at  its  centre  transversely 

to    the    length    of    the    trough,  and    is 

normally  inclined,  so  that  as  the  heavier 

pieces    of    coal     collect     on     the     lower 

half  of  this  hinged   plate,  they  tilt   it  and  automatically 

discharge    at    the    side    of    the    trough.     Elevators    are 

suitably  arranged  for  the  removal  of  the  washed  coal  from 

the  tank,  and  may  be  of  the  combined  bar  and  scraper 

tvpe    for   dealing    with    two    sizes   of    material      in      one 

elevator. — A.  T.   L. 

Coal  and  oth-r  minerals;  Apparatus  for  the  washing  of . 

•J.    Shaw,    Kirbv  Moorside,  Yorks.     Eng.  Pat.   16,056, 
July  9,  1909. 

The  washer  is  of  the  type  described  in  Eng.  Pat.  7111  of 
1907  (this  J..  1908,  113),  in  whichithe  coal  is  washed 
to  the  lower  end  of  an  inclined  trough  by  a  current  of 
water,  whilst  the  heavier  impurities  are"  taken  to  the 
upper  end  of  the  trough  by  the  movement  of  a  series  oi 
dams  carried  by  pivoted  arms  on  a  frame  arranged  above 
the  trough.  The  coal  is  fed  to  the  trough  at  about  the 
middle  of  its  length.  The  arms  carrying  the  dams  are 
inclined  towards  the  lower  end  of  the  trough  and  stops  are 
provided  on  the  frame  to  limit  the  movement  of  the  arms. 
that  during  the  upstroke  of  the  frame  the  dams  rest 
in  the  bottom  of  the  trough,  and  during  the  earlier  part 
of  the  downstroke  they  rest  upon  and  strickle  the  coal 
During  the  later  part  of  the  downstroke.  the  « 
upon  which  the  frame  is  carried  come  op  to  raised  parts 
of  their  rails,  so  that  the  frame  is  raised,  lifting  th(  dams 
clear  of  the  coal  and  allowing  a  more  rapid  flow  towards 
the  loner  end  of  the  trough.— A.  T.  L. 


"Pa  [charcoal  briqueto  re  of . 

C5o.  d  i  ■  I ;-     do  Blaniy  et  d 

BY.  pat.  106,692,  Nov.  21,  1908. 

'I'm:   coal-tar   usually   employed    ai     bindii  in 

i  ■  .    '      i  if  wood-i  he 

ami   other   fuels   together   with   a   certain    proportion   of 

il.    ; up] I 

them     ■      is  effected  in  a     team  I    bei     \    I     I. 

i '.  A    Baglin,  I  Ihi  Bb  i  Held.     Eng,  Pal .  9406, 
April  21,  1909. 

I  s  ii  l.e-ini  as  w  ii  h  mi  ticalflui    ,thi    oi   bustion  ohai 

"     i         ■ I  with  "nl\  '  i  ■    inlet  fi i  air  and  gas, 

i  i      i  pply   i     ilu  ided   into  two  ^  on 

either  side  of  the  gas  conduit  and  reunite  at  the  inlet 
in  the  oomhustion  ohamber,  thi  ga  entering  between 
the  two  currents  of  air. — W.  H    I 

Coh  ovens;   Horizontal with  heating  flut    and  I 

devices  for  On  air  of  combustion  arranged  below  them.     I 
Weidl,  Dresden,  Germany.     Eng.   Pat.  15,206,  June  29, 
1909. 

The  air  for  combustion  is  either  forced  through  the  w 
a,  and  the  distributing  pipe,  b,  into  the  vertical  air-heating 
pipes,  /.  or  it    is  drawn  through  them   by  the  suction  of 
the    chimney    from    the    passageway.    '■      The   gas    pa--' 
from    the    main.    /.    thtnugh    L'a-    pa-   ,er-    In   the    un/./li  -.    /. 
mixes  with  the  air  from  the  upper  ends  of  the  pipes,  /. 


and  burns  in  the  vertical  flues,  h.  The  products  of 
combustion  pass  along  the  horizontal  flue,  n.  down  the 
Hues.  o.  into  the  horizontal  zig-zag  Hues.  p.  where  they 
circulate  round  the  outside  of  the  air  pipes,  /,  to  the  fine,  s, 
and  thence  to  the  main  flue.  x.  The  draught  is  regulated 
by  the  dampers,  u.  and  the  air  by  the  slides,  g.  The  single 
air-heating  pipes,  /.  may  be  replaced  by  groups  of  smaller 
pipes. — W.  H.  V.  , 

Coal-dust ;     Process    for    the    utilisation    of to    form 

metallurgical  or  other  coke.  »•.  de  Velna.  l-'ir-t  Addi- 
tion, dated  .lulv  it.  |9(t9.  to  l'r.  Pat.  357.<>37.  Sept.  12. 
1905  (this  J.,    1906,    116). 

The  pitch  used  as  binding  agent  in  the  process  desci 
in  the  principal  patent  may  be  replaced  by  hydrocarbons 
obtained  from  petroleum,  win  -t  hi  I  solid  or  liquid,  with  or 
without  the  admixture  of  silicates  of  calcium,  sodium, 
potassium,  or  aluminium,  or  the  binding  agent  may  be 
dispensed  with,  the  agglomeration  being  effected  by 
pressure  only. — A.  T.  L. 

Gas  produce     K.  1.  Cn.-I.\  and  T    Rigby,  Manchi 
Eng.   Pat.  4524.   Feb.   24, 

The  producer  is  of  the  tvpe  in  which  the  raw  fu 
verted  into  e,,ke  in  a  distilling   chambei    bj    thi    heat  of 
the  gases  leaving  the  producei  ohamber,  ami  i-  intended 
for  the  use  oi  caking  coal  with  recovery  ol  by-nrodt 
The   invention  consist:  spreading   the   raw   fuel   in   a 
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layer   on    a   long    horizontal    grate     which    is    operated 

lanically,  so  that  the  fuel  ia  prevented  from  caking 
>luring  the  process  of  distillation.     In  o  suitable  form  of 

racer  this  horizontal  prate  is  arranged  in  a  lateral 
chamber  at  the  upper  part  of  the  producer  propel.  The 
fuel  is  fed  mechanically  on  to  one  I  nd  of  the  grate  and  is 
delivered  from  the  other  end  past  a  rotating  spiked  drum 
or  breaker  into  a  storage  bell  arranged  centrally  over  the 

Lucer  chamber.  The  grate  consists  of  separate  bars, 
alternate    bars   moving   in  lirections,    BO   as   to 

kte  the  fuel  and  keep  the  prate  clear  for  the  pas 
through  it  of  the  hot  eases  from  the  producer  chamber. 

[Illuminating]    gets:     Apparatus    for    manufacturing 

1!    W.  Bonner.  Chambersbnrg,  l'a..  ami  A.  G.  Kerter- 
bom,    New    York.    Assignors   to    luti  rnational   (ias   De- 
velopment Co.,  New  York.     U.S.  Pat.  950,779.  Mar.  1. 
1910. 
The  apparatus  comprises  a  retort  chamber  in  which  are 
arranged  vertical  retorts  for  the  production  of  a  mixture 
u-gas  and  water-gas,  and  for  the  production  of  cax- 
buretted     water-gas,    respectively.     Of   these  retorts   the 
former  are  provided  with  charging  hoppers  at  the  npper 
and  with  steam-inlets  at  the  lower  end.  whilst  the 
latter  are  provided  with  inlets  for  steam  and  for  oil  and 
contain  a  bed  of  iron  to  act  as  a  carrying  agent  in  com- 
bining the  oxygen  of  steam  with  the  carbon  of  oil. 

—A.  T.  L. 

j.roducir  working  by  suction  or  by  pressure.  A.  Beche- 
vot.  First  Addition,  dated  Nov.  1*1.  1908,  and  Second 
Addition,  dated  June  26,  1909  to  Fr.  Pat.  400.329. 
May  29.   1908  (this  J.,   1909,   1027). 

■  1  i.  To  adapt  the  producer  for  coke  or  lean  coal  containing 
up  to  25  per  cent,  of  ash,  the  cylindrical  vaporiser  forming 
the  lower  part  of  the  producer  described  in  the  principal 
it  is  replaced  by  two  superposed  vaporisers,  separated 
by  an  annular  space  through  which  the  steam  from  the 
two  vaporisers,  unmixed  with  air.  enters  the  tire  during 
the  normal  working  of  the  producer.  This  annular  space 
is  inclined  downwards,  and  poking  holes  or  doors  are  pro- 
vided in  line  therewith  in  the  shell  of  the  producer.  The 
excess  of  water  from  the  lower  of  the  vaporisers  runs  into 
another  vaporising  chamber  below  it.  This  vaporiser 
forms  an  inverted  conical  wall  for  the  lower  part  of  the 
producer  chamber.  The  steam  space  is  entirely  separate 
from  that  of  the  upper  vaporisers.  In  normal  working, 
air  is  admitted  to  the  lowest  vaporiser  and  thence  to  the 
tire.  Whilst  the  poking  holes  are  open  for  cleaning  the 
tire,  air  enters  through  them  and  mixes  with  the  steam 
from  the  upper  vaporisers.  (2).  To  facilitate  the  removal 
of  clinker  and  ash.  the  inverted  conical  easting  described 
in  the  principal  patent  is  dispensed  with,  the  producer 
chamber  being  cylindrical  throughout.  Below  the 
cylindrical  vaporiser  is  an  annular  plate  or  hearth  covered 
with  refractory  material,  the  fuel  column  resting  partly 
on  this  hearth  and  partly  on  .an  iron  plate  beneath  the 
central  orifice  in  the  hearth.  An  annular  space  between 
the  vaporiser  and  the  hearth  Serves  for  the  admission  of 
air  and  steam  from  the  vaporiser  to  the  tire.  Clinker  and 
ash  are  withdrawn  both  through  this  space  and  also  from 
beneath  the  annular  hearth. — A.  T.  L. 

Combustible  gas  from  coal  with  its  natural  content  of  Water  ; 

I'rncrsn  for  the  manufacture  of .      E.   Riepe  and   F. 

Kiichler.     Or.  Pat.  218,101.  Feb  2fl.  1909. 

After  the  carbonisation  of  a  charge  of  the  coal,  from  20 
to  56  percent,  of  the  incandescent  coke  is  left  in  the  retort. 
and  a  fresh  charge  of  coal  introduced,  the  gases,  containing 
-team  anil  tar  vapours,  evolved  front  the  raw  fuel  being 
led  through  the  glowing  coke. — A.  S. 

Paraffin  from  piriffin  butler;   Process  jor  separating 

and  apparatus  then  for.       J.  Weiser,  Mahrisch,  Austria. 

ring.  Pat.  I*.  120.  Aug.  5.  1009. 

The  object  of  this  process  is  to  dispense  with  the  use  of 

the  hydraulic  press  in  the  manufacture  of   paraffin.     The 

paraffin  butter  obtained  from  the  filter  presses  is  either 


brought  at  once  to  a  consistency  in  which  it  can  be  con- 
veyed and  pressed,  or  tirst  treated  so  that  it  may  be   i 
veyed  and  then  converted,  directly  before   pressing,  into 
a    suitable    state    for    that    operation.      In    the    fit 
the   paraffin   butter  may   be  heated  and  then  granulate! 
by  means  of  water,  or  it  may  be  rendered  pasty  by  agitator! 
in  reservoirs  provided  with  heating  and  o  oling  appliam 
In  the  second  case,  the  material  is  heated  so  that  it  may 
be  conveyed,  and  then  cooled  immediately  before  entering 
the  perforated  press-pipe.     Suitable  apparatus  is  described   j 
for  carrying  out   the  various  operations.         — T.  F.  B. 

Paraffin    w  '    or    purification   of   .     The 

Burmah    (til    Co.     Fr.    Pat.    405,974,    June    26,    1908 
I  ,i,!,r  Int.  Oonv.,  Mar.  10,  1909. 

Instead  of  •■sweating'"  the  paraffin  wax  and  then  cooling 
it  in  the  same  chamber,  the  scries  of  trays  on  which  the 
paraffin  is  placed  for  the  "  sweating''  process  is  mounted 
on  a  trolley  on  rails  and  is  runput  of  the  heating  chamber, 
soon  as  the  "sweating"  process  i-  complete,  into  a 
-.  ,  .  rate  cooling  chamber,  whilst  another  trolley  take>  itj 
place   in   the   heating  chamber. — A.  T.  L. 

Puh:  rult  nt  material;  Proct  u  and  apparatus  for  treating 

before  moulding  into  briquettes  or  other  shapes.  H.  W< «  .li  utY 
and  H.  B.  Budgett.  Fr.  Pat.  406.067.  Aug.  12,  1909. 
Under  Int.  (one.  March  18,  1S09. 

M  I    Eng.  Pat.  6519  of  1S09  ;    this  J.,  1910,  10.— T.  F.  B. 

Cote  ovens.     F.  Weidl.     Fr.  Pat.  405,975,  June  26.  1909. 
-11:   Eng.   Pat.    15,206  of   1909;    preceding.— T.  F.  B. 

Gas  for  illuminating,  heating,  or  power  purposes  :    .1/ 

fncture    of   .      H.    8.    Elworthv.    St.    Albans.       U.S. 

Pat.  950.067.  Feb.  22.  1910. 

See  Eng.  Pat.  14.333  of  1S04;  this  J.,  1905,  1006.— T.  F.  B. 

Gas  producer  with  reversed  combustion.  Soc.  Franc, 
d  Exploitation  des  Appareils  Koerting.  Fr.  Pat. 
403,1146,    Aug.    2.    1T09.     Under   Int.    Conv..   Aug.   6, 

is:08. 

See  Eng.  Pat.  18,123  of  1909  ;  this  J.,  1910.  263.— T.  F  B. 

Gases  derived  from  combustibles  ;    Recovery  of  by-products 

from  .     Dr.  C.  Otto  und  Co.,  Ges.  m.  b.  H..  Dahl- 

hauscn  a.  Ruhr,  Germany.  Eng.  Pat.  21.010.  Sept.  14, 
1909.     Under  Int.   Conv..  Oct.  7.   1908. 

SEEGer.  Pat.  21 1,577  of  1908  ;  this  J.,  1909,  830.— T.  F.  B. 

Coal-gas   and    analogous    gases  ;     Treatment    of   for 

obtaining  tar  and  ammonia.  W.  Feld,  Honningen 
on   Rhine.  Cerniany.     U.S.  Pat.  951,778.  March  8,  1910. 

See  Eng.  Pat.  20.139  of  1907  :  this  J.,  1908,  1011.— T.  F.  B. 

Gas-analysing  etppeireitus.     U.  S.  Pat.  944,274.    See  XXIII. 

Apparatus  for  volumetric  gas  analysis.     Fr.  Pat.  405.972. 
See  XXIII. 


Hb— DESTRUCTIVE    DISTILLATION  ; 
HEATING  ;    LIGHTING. 

Commercietl  analysis  of  crude   calcium  acetate.     Jedlicka. 
8a  VII. 

Patents. 

EUlirodes  inr  arc  lam  pi.     Gebr.    Siemens  ur.d  Co..   Chat- 
abnrg,  Germany.     Eng.  Pat.  21,374,  Sept.  Ik.  1000. 

r    Int.  Conv..  ('let.  B,   1908. 

In  order  to  increase  the  illumination  given  by  carbon 
electrodes,  B  motybdate  or  tungstate  of  a  rate  earth  metal 
is  added  to  the  electrode,  or  materials  which   will  form 


Vol.  XXIX..  HO.  7.] 


fi..    III.— TAR    ft   TAR    HlOM-rrS. 


100 


ii  compound  during  tin-  burning  .1  the  mi    may  be 

mill  il  desirci  mi  iron  compound  such  as    roi    twig- 

1 1 :  i  >  •  ■  i'  a  Ih   limn  idc   ma)    li    added. 

1 1  mlt'    would    i  '"  heal  li    "I    inn  D 

'.I     «  lllllll     «  III.  li     I-     .1      «    rl,     COII    .  Ill  "Hi      I  0 

mixture    ■  mil    till  gs  tati  B 

■  iiiini,    I. mi !  didyn  inn  .    a!  '  ut     -i' 

about  20  pei  !•  iii.  •  i 
of  the  i  I.   I'    I. 

Tungul 

J     Schillii        ' 
Qrunewald,  Germany.      I'.s.   Pat.  960,800,     March    I. 

run 

pro  ii  d '■  i       all 

•  ii   in  oxide,    by   heating   it   in  a   ncn-oxid 
osphore,  in  il   miiiiitnii  ing  t]  tat  uic  .il   a  lit!  Ic 

.'   I'  I'M u        of  (I  111  ' 

Tho   reducing    gases    thereby    liberated,    rei  uci     to    metal 
the  tungsten  oxide  first   formed.      I'.   R. 

'tun  from  destructiv  ation 

of  ry  of  by-products,   particularly 

ammonia,   from    .     H.    Coppers.     First    Addition, 

dated  Aug.  Is.  1900,  to  IV  I  it.  361,268,  Feb,   l.  1805. 
Under  Int.  (  onv„  Si  pt,    I  I,   1908. 

-    Pat,  945,332i  f  1910;   this  ,1.,  HUH.  Ill  -   T.F.B. 

Incandescent    mantles;      Process    for    manu/acturivtr . 

II.     Sussmann,     Assignor     to  Deutsche    Gaegliil  i  1 1  i 

\          Auergee.,  Berlin.     I'.S.  Pat.  000,734,   Match    I, 

l    in. 

I      '         !79.928of  1S07;  this  J..  H07,  1272.— T.F.B. 
Calorimeter.     Addition  to  Fr.  Tat.  404,131.     £ei   XXIU- 


III.— TAR  AND  TAR  PRODUCTS. 

Hie  nciils  and  b<:  -       I  fill/  of    in  solutions 

Prelim,  note.)     X.Y.  Sidgwick.     C'hcin. 
So.    Proe   1910,  26.  60  81. 

Ami. ink  is  known  t.i  be  more  soluble  in  a  solution  of  its 

hydrochloride    than    in    pure    water.     An     ittempt     was 

made  to  determine  how  far  this  property  was  shared  by 

ind    by    phenols    and    mills.     o-Toluidine 

behaves  in  the  same  way  ns  aniline  ;    but  the  alkylamines 

mill  (amylamine,  diamylamine,  and  dipropylatnine) 

to   be   !        soluble  in  the  salt   solution.     With 

i.l    monobasic   a. -ids   an   increase   of   solubility 

found  in  eve  .  whether  they  separated  from 

the  solution  as  liquids  or  as  solids.      The  icsnlts  are  ccn- 

'  lined  in  the  follow  ing  t  il  le. 


The   '  iln-  Bolubilitj   (in  tern 

of  thi  "i 

ih,-  i  .       to  tl       ecoi         nd     thi 

(It    ol        '  '    '  ■    I'!''  i'\ 'I 

.  ..in-  a.  I.l  at  25  in  a  liquid  foi  no  ■  ontaii 

l  11°  the  sol      acid 

i .  i  1 1 1     om<  with  it.     Phem 

ible  in  all  pi 

d(    ai     tempera  e    13°.     W  here    the 

i  liquid  l        tit  no  doubt  d 
ind  thi     nay  partlj     i 

the 

i  ■  .      ii..   the   mill  ii.  il  -i  liih. I 
always  increased   bj    the  addition   ol   a   third    sul   tance, 
which  dissolves  more  oi   le     equally  in  both.     Where  tie 
..i.l  .1    acid    sep  irate  .    I '        expl  nnol    applj . 

and  the  phenomei babl        on  in 

the  solution  of  a  compound  hi  I  ■■  d  ai  d  '1  e  salt 

or  it.   ion  .     This  is  confirmed  by  thi   mil i    I   i 

in  which  a.'i.l  salts  of  a j  i       "    •  ,  of  the  type  \  .  Il  \ 

have  been  isolated  in  the  solid   state  I  •  ■    In  mer,  I  I 
Soc.  Trans..  1903,  83.  1440,  and  this.)..  1903,  1371). 

p    l ,  d  dim*  thyl  p  ■  <n  of . 

H.  Wieland.  Her..  1910,  43,  712—728. 
Wmkx  p-anisidine  is  oxidised  with  bromine  water  in 
mineral  a.i.l  solution  at  a  Ion  temperature,  an  Indigo- 
lilu.'  coloration  makes  us  appeal  ince  which  gradually 
becomes  reddish.  When  more  bromine  is  need  and  the 
oxidation  carried  on  as  quickly  as  possible,  an  almost 
quantitative  yield  of  benzoquinone  is  obtained.  The 
dyestufi  is  obtained  in  brown  Books  when  the  oxidation  is 
performed  in  acetic  a.  i.l  solution.  It  is  probably  an 
oximonium  salt  of  the  formula. 


Hill 


*:<=>< 


In  aqueous  solution  the  benzene  ring  is  not  attacked,  but  in 
chloroform  solution  a  dibromoanisidine,  m.  j >t .  Sl°t'..  is 
produced.  p-Dimethylanisidine,  prepared  by  treating; 
p-anisidine  with  dimethyl  sulphate,  when  similarly 
oxidised  in  chloroform  solution  with  bromine,  yields  lir^t 
a  red  dycstulf  and  then  a  green  compound  of  3  atoms  of 
bromine  with  one  of  anisidme,  which  with  water  is  eon- 
verted  int..  benzoquinone.  Oxidation  in  aqueous  solution 
with  4  atoms  of  bromine  furnishes  a  quinonoid  perbromide 
which  in  contact  with  water  yields  benzoquinone,  but  on 
reduction  with  zinc  dust  and  acid  is  converted  into 
p-dimethylaminophenoli  i  his  furnishing  a  convenient 
method  of  preparing  this  phenol. — J.  C.  C. 

Thinsaliri/h'r  acid;   Colourless  and  yellow    — .     O.  Hins- 

berg.     Ber..    HH0.    43,    <>51  -654. 
Tutus  mi.  M.n    acid.  C.Ht(SH).COjH,  which  has  hitherto 
been  described  as  a  sulphur  yellow,  crystalline  powder,  is 


Solability  in 

Temperature. 

Normality 

Ol   -alt. 

Ratio. 

K 

1 

Water.              Salt  solution. 

Aniline     

25° 

40 

1 
1 

0-38                              0-54 
0-42                               0-65 

1-4° 

l-8« 

3-05  x  10-» 

60° 

1 

0-50                               nsl 

1-6' 

80" 

1 

0-61                                Mi7 

1-7* 

o-Toluidine    

2  a 

I 

0-14                               028 

2-0 

Phenol 

25° 

1 

0-85                                 — 

— 

.••IT.s.l    

25° 

1 

0-24                               0-70 

40° 

1 

0*26                              0-77 

g.0" 

60° 

1 

if-:-.  1                             0-91 

80° 

1 

0-39                               ]■-« 

3-2* 

i-Nltropheni  1 

48° 

1 

0-069 

2-4* 

Benzoic  acid 

2f>° 

1 

0-026                            I1-041 

1-7 

26° 

1 

0-0031                          0-0054 

1-8 

ic  acid  .... 

25° 

1 

00024                          011046 

1-9 

acid    

25° 

1 

0-016                            0-036 

2-a 

25° 

0-5 

0-0041                          110105 

lylproptonic  acid 

26° 

1 

0-050                          [-16 

11° 

--1 

0032                            0-051 

ii-.  .22 
0-009 

25° 

1 

0-039                            0-078 

:MI 

ropionic  acid  . .. 

25° 

1 

0-40                               0-63 

Those  cases  where  the  substance  separates  in  the  liquid  form  are  marked  with  an  asterisk. 
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(April  16.  1910. 


found  by  thr  author  to  exist  in  a  second,  colourless  form. 
This,  which  is  design  tted  as  the  a-modification,  is  obtained 
l>y    '•  g      ommercial    thiosalicylic    acid    with   glacial 

bydroohl  i  i  i  tin,  and 

wanning  until  solution  tab  s  place.     The  filtered  soli 
deposits  colourless   prisms   which   melt    at    164s — 165°  C. 
This  colourless  form  can  alsi  ted  from  di  thiosalicylic 

acid  by  the  above  treatment  anil  also  by  heating  the 
yellow  modification  to  200  c.  or  by  boiling  it  with 
stannous  ohloride  and  glacial  acetic  acid.  The  yellow 
•  veniently  prepared  by  wanning 
dith  acid,  a  little  hydro- 

chloric acid  and  zinc  dust.  <  In  cooling  the  filtered  solution 
some  of  the  a-mod  I  parates  out    tirst   and  the 

obtained  from  the  filtrate  by  dilution  with  water 

and  me  time.      It  melts  between 

160°  and  lfi.v '  (.'.     Th  m       m  •        nof  observed 

in  tl  the  methyl  [C,B  ,(S.CH  ,i.i'(i.H]  or  acetyl 

[C4H4(S.C0.CH,).C0tH]  thiosalicylic  acids  'which  occur 
in  only  one.  colourless  form.      J.  I     I 

Bromination  ;  A  nets  rrnthod  of  .  with    aqueous  hypo- 
bromous   acid.     0.    Stark.     Ber..    1910.    43,    670—674. 

Brominatmn  of  organic  compounds  can.  in  certain  cases, 
lie  carried  out  very  easily  by  Bh&king  the  substance  in  the 
cold  with  a  solut  Ion  of  hypobromous  acid.  The  reagent  is 
prepared  as  follows :  102  grins,  of  bromine  and  300 
grms.  of  mercuric  oxide  are  added,  in  alternating  portions 
of  30  grms.  of  mercuric  oxide  and  10  grms.  of  bromine,  to 
1  litre  of  water  with  constant  shaking.  When  all  has  been 
added,  the  mixture  is  shaken  for  10  minutes  and  filtered. 
The  solution  contains  about  6-2  per  cent,  of  bromine  as 
hypobromous  acid.  When  shaken  with  this  solution  in 
the  cold, benzene  gives  an  83  per  cent,  yield  of  bromobenzene ; 
toluene  a  73  per  cent,  yield  of  a  mixture  of  o-  and  p-bromo- 
toluene,  and  benzoic  acid  an  89  per  cent,  yield  of 
7/i-bromobenzoic  acid.  Aniline  yields  tribromoaniline  ; 
phenol  gives  tribromophenol,  but  by-reactions  occur  with 
amyl  alcohol,  pyridine  and  ethyl  acetate,  whilst  phthalic 
acid  and  nitrobenzene  cannot  be  brominated  by  this 
method.  Instead  of  preparing  the  hypobromous  acid 
specially,  the  substance  to  be  brominated  may  be  mixed 
with  bromine  and  mercuric  oxide,  which  are  added 
alternately. — 7.  ('.  C. 


Monowitroanthraquinone-quinolines  ;   Process  for  preparing 

.     Badische    Anilin   und   Soda   Fabrik.     tier,    l'at. 

218,47i>,  Man  h  19,  1908. 

One  nit  t . i  group  can  easily  be  introduced  into  the  three 
known  anthraquinone-quinolines  (1.2,  2.1.  or  2.3)  by  the 
usual  oil  i  at  ing  methods.    On  the  contrary,  anthiaquinonet 
1.5-  liquinoline  could  nol   be  nitrated,  even  with  b 
concentrated  nitric  acid. — T.  F.  B. 

Indolin  Process  for  preparing  .     ('.    1' 

ringer  und  Sonne.     Ger.   Pat.  218,727,  .lone  27.   1908. 
I-'.      heating     the     alkali-metal     compounds    of     .-; 

derivati'  nylhydrazine  or  its  homologues,  a ru 

is  split  off  a     I  i  id   linom  •  are  fi  n  i 

compounds  are  obtained  by  the  action  of  alkali  metals 
oi  all  oholates  on  the  phenylhydrazidcs.  Propyl-3-methj) 
indolinone  is  obtained  in  this  way  from  /3-propionyt- 
phenylhydrazide, — T.  F.  B. 

Formaldehydt  and  phenols;   Process  for  preparing  condoH 

sation    products    from    .     L.    Sarason.     Ger.    Pat. 

219,570,  .March  5,  1908. 

The  condensation  of  formaldehyde  with  phenols  is 
effeoted  in  presence  of  sulphurous  acid.  The  reaction 
proi  'ill-  move  smoothly  than  when  mineral  acids  an  tiei  d 
as  condensing  agents,  the  products  are  lighter  in  colour,  and 
easily  soluble  in  caustic  alkalis  and  the  majority  of  liquid 
solvents.— T.  F.  B. 

I'h   ni/l ih/,i,r-ortho-carboxylic    acid    compounds    and    intet* 

iit'dintt     products  ;      Manufacture    of    substituted    . 

J.  Y.  Johnson,  London.  From  Badische  Anilin  und 
Soda  Fabrik.  Ludwigshafen  on  Rhine,  Germany. 
Eng.  Pat,  6991,  March  23,  1909. 

She  ( Ser.  Pat.  216,748  of  1908  ;  this  J.,  1910,  80.— T.  F.  B. 

Condensation  product  suitable  for  use  in  making  colour 
lakes.  Badische  Anilin  und  Soda  Fabrik.  First 
Addition,  dated  July  30,  1909,  to  Fr.  Pat.  396,917, 
Nov.  30,  1908.     Under  Int.  Cony.,  June  3,  1909. 

See  Eng.  Pat.  17,546  of  1909  ;  this  J.,  1909. 1029.— T.  F.  B. 


Sandmeyer's    reaction;     Quantitative    results    with    . 

G.  Heller.     Z.  angew.  (hem..  1910.  23,  389—392. 

In  chlorinating  aniline,  and  o-  and  p-toluidine  by  Sand- 
meyer'a  mi  thod,  almost  quantitative  results  arc  said  to  be 
obtained  if  the  r,  at  t it  n  is  carried  out  at  a  temperature  of 
about  5°  C.  Tin  yii  Id  nl  pure  '  l.li  n  benzene  is  at  least  90 
percent,  of  the  tie ■<  n  tical  quantity,  that  of  o-chlerotoluene 
90  per  cent.  (97  per  cent,  unpurified)  and  that  of  p-chloro- 
toluidine  95  per  cent,  of  the  calculated  quantity.  It  is 
,  onsidered  probable  that  a  reduction  of  the  quantity  of 
copper  chloride  necessary  might  be  effected,  but  this  has 
not  been  worked  out  yet.  A  resume  of  the  literature  of 
this  reaction  is  also  given. — A.  Seld. 

Wood  preservation.     See  IX. 

Patents. 

Tar  ;  Dehydration   and  partial  distillation  of  .     Chem. 

Fabr.   Lindenhof  C.   Wcvl   und    Co.,   A.-G.     Ger.   Pat. 
217,659,  May  10,   1908. 

The  tar  whilst  passing  through  a  system  of  tubes,  and 
under  diminished  pressure,  is  heated  by  means  of  waste 
heat   derived  from  any  available  source. — A.  S. 

5-Balogen-6-chloTO-2-acidylamino-l-nu thylbi  nunc  ;   Process 

for  preparing  .     Badische  Anilin  und  Soda  Fabrik. 

Gor.   Pat.  217,896,  March  7.   L909. 

By  the  action  of  nalogenating  agents  on  the  acidyl  deri- 
vative of  li-ihloro-2-aminotoluene.   preferably  in  pre  .  n  . 
diluent  or  solvent,  the  halogen  atom  will  enter  the 
5-position    to   the    methyl    group. — T.  F.  B. 


IV.— COLOURING   MATTERS   AND  DYES. 

Vat  colours  ;  New .     F.  Buckley.     J.  Soe.  Dyers  and 

Col.,  1910,  26,  58—63. 

The  author  deals  with  some  vat  colours,  which  with  one 
exception  are  derivatives  of  indigo,  and  gives  the  pro- 
portions of  caustic  soda,  sodium  carbonate,  soluble  oil,  and 
hydrosulphite  to  be  used  in  the  preparation  of  the  stei  1. 
vats,  and  the  most  suitable  temperatures  for  reduction  and 
dyeing.  He  describes  in  detail  the  method  of  dyeing  and 
the  precautions  to  be  observed.  In  the  discussion  upon  the 
communication  it  was  mentioned  that  the  high  price  of 
some  of  the  dyestuffs  is  due  to  the  large  proportion  of 
bromine  which  they  contain  (indigo  MLB/6B  being  a 
pentabromoindigo) ;  further,  that  the  higher  the  bromine 
content  of  the  dyestuff  the  weaker  is  the  depth  of  shade- 
it  gives.  Attention  was  drawn  to  the  fact  that  pieces 
containing  threads  dyed  with  vat  colours  may  be  kie-r- 
boiled  without  risk  of  bleeding  if  an  addition  of  anthra- 
quinonesulphonic  acid  is  made  to  the  liquor. — F.  M. 

Indigoid     dyestuffs.      A.      Felix     and     P.      Friedlander. 

Monatsh.  Chem.,    1910,   31,   55—79. 
The  authors   have   prepared  the  following  indigoid  dyi  - 
stuffs  : — 2-lndaue-2  indolindigo, 

^'oH*-^,^  >C :  C<^.y>C6H4, 

i    is  obtained  by  boding  equivalent  amounts  of  ketohydrin- 
dene  and  isatin  chloride  (the  crude  product    containing 
phosphorus  oxychlondi-i  in  benzene  solution,  and  recrj 
Using  the  product  from  xylene.      It  forms  red  needles  and 
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yellow  vaton  treatment  with  alkalim  hydroaulphj 
tr.  .m     which    cotton    is    dyed    in     bluiBh    nil     shades. 

inonc  2  indolinili 

.  c.iu<j;||:  ><  <    'n'h  ■•  •■">■ 

i  de     and     diketohydrindi  ne, 
lisee  in  brown  \  iol'ol  bronzy  m  i  dli    andii  decomposed 
ing  with  sodium  hydroxide.     Dimethoxycumarane 
t  indolindigo, 

(O-CH,   I  ,M        ',','    C:C    '■,',',     C,H*, 

prepared  by  condensing  a-isatinanilide  and  dimethoxy- 
.  umaranono,  forms  coppei  red  glistening  needles  and  gives 

How     vat.      Dimethoxycuinaranone    also    oondenai 
with  aldehydes,  forming   oxygen  analogues  of   the   indi 

dcs;    thus   wiili   protocatcchnaldehydi    if    yields  the 
Com | ound, 

OCH  |,(  f,H2 <  (J>C  :  CH  ■  C.H,  (0H)„ 

which  dyes  aluminium-mordanted  cotton  in  orange  red. 
ami  iron-  or  chromium-mordanted  cotton  in  olive  brown 
shades.  2  H\  droxynaphthalcne-2-dimethoxycumarane- 

none, 

(OCH3)2  C,H2  <°q  >C  :  Cl0H5(OH) :  U. 

prepared    from    d'.mcMinxycumaranone    and    /S-naphtho- 
none-4-sulphonic    acid,  crystallises    in    orange    brown 
needles,     l-i  lxy-3-isoquinoline-2-indoundigo, 


/C0\ 
~     .CO— C:C<         >C,H4, 


U 


Ml 


CO-7 

-  prepared  from  a-isatinanilide  or  o-iaatin  chloride  and 

.how;- inolm  il    crystallises    in    dark    blue    needles 

.mil    gives    an     orange    red     vat.      1  : 3-Phcnylmethyl-4- 
pyrazole-2-indolindigo, 


C.H6 . N 


I'd 


\c  =  c/C°V 


>C:C<        >C6H4 
N  :  C(CH,K  \NH/ 


XH 

As- 


> 


N— CO 

II 
C(SH)  •  S 


'^XB/ 
/C0> 

^XH 


c<;       >C,H. 


results  from  the  condensation  of  phenylmethylpyrazolOne 
and  a-isatinanilide.  It  (onus  nearly  black  scales  and  gives 
,i  yellow  vat  cm  reduction.  3-Mcthyl-4-pyrazole-2-indol- 
indigo, 

NH — CO  x  pn 

I  >C:C<^>C6H4> 

N  :  C(CH,K  -Ntl 

prepared  from  3-methylpyrazolone  and  «-isatinanilide, 
tonus  dark  violet,  metallic  needles  and  is  easily  decomposed 
by  alkalis.  The  condensation  of  rhodanic  acid  and 
a-isatinanilide  leads  to  the  formation  of  5-thiazole-2-indol- 
indigo. 

:  C/         >C6H4        or 
4/ 


Barbituric    aoid    and    o-isatinanilidc    condon 
anhydride  solution  to  form  dioxypyrimidini  2  indolin  I 

C0<N  II  ■  ( '( i>C  :  C<NH>C«H" 
whioh  forms  small,  carmine  red,  metalho  needles.    -I  1 1.  ( 

Tetrazo  dyestnfjt  ,     I  reac4»o»i  by  mean   o)  whi  ■  a  newteriu 

of may  6i  obtained  >  K 

Lepetit.  Scald  Note  No.  730,  April  13,  1893.  Rep- 
by  E.  Noelting.  Bull.  8oo.  End.  Mulhouae,  1909,  79, 
181  W3. 
The  author,  in  his  attempt  to  pr< ■inn  the  dyestuff  of  the 
formula,  BO.C,H4.N  N.C.B  ,.OH  COjjH,  from  p-amino- 
phenol  and  salioylio  aoid,  did  not  gel  ati  Faotoryn  ultsand 
started  therefore  from  p-phenylenediamine  Be  diazotised 
and  combined  the  diazo  compound  with  Balioylic  acid 
and  replaced  the  residual  amino  group  by  diazotising  and 
boiling  with  dilute  acid.  The  dyestuff  posset  ed  the  expected 
property  of  dyeing  well  upon  a  mordant,  but  the  inter- 
mediate amino-comp  und  appeared  to  possess  superior  pro- 
perties. Ihisdyestnff(NH2.C,H4.N=N.C»H,.OH.!  0SH 
named  p  l"l ;  i  %  alizarin  and  two  distinct  methadsol  prepara- 
tion are  given.  The  mure  inn  resting  on  ft  ll<  ws  lines  pro- 
posed  in  1885  by  Meldola.  d<  pending  upon  th<  reduction  of 
nitro-  'i'  nips  by  m  tans  of  alkali  sulphides.  Diazotised  p- 
nitraniliuc  is  combined  with  salicylic  acid  and  the  product 
is  reduced  bv  means  of  sodium  sulphide.  The  m-nitrani- 
line  compound  (Alizarin  Yellow  ('■(',).  treated  with  sodium 
sulphide  yields  a  m-Flavalizarin.  which  however  has  lid] 
practical' interest.  The  p-Flavalizarin  upon  diazotising 
and  combining  again  with  salicylic  acid  yields  a  tetrazo 
dyestuff,  which  dyes  unmordanted  cotton  in  yellow  shades 
similar  to  those  obtained  with  Chrysamine  but  rather 
more  orange  in  tone.  Corresponding  compounds  are 
obtain'  d  i'\  i  ombining  with  hydroxynaphthoic  at  id,  naph- 
thylainmesulphonic  aoids,  etc..  and  these  dye  cotton 
direct,  in  the  same  manner  as  benzidine  derivatives. 

— F.  M. 

inthracpiitume  series;   Studies  in  th< .     K.  ITlmann. 

Ber..  1910.  43,  536—539. 
In  conjunction  with  his  students  the  author  has  extended 
his  researches  on  the  action  of  copper  powder  on  halo- 
genated  compounds  of  the  benzene  and  naphthalene  series 
to  those  of  the  anthraquinone  series.  p-Ti  lui  ni  Bulph- 
aminoanthraquinone,  prepared  from  a-chloroanthraquinone 
and  p-toluenesulphamide  under  the  influence  of  copper 
powder,  unlike  benzoyhuuinoanthraquinone.  has  no  dyeing 
properties.  Toluenesulphanilinoanthraquinone  however, 
prepared  in  a  similar  manner,  when  reduced  in  the  vat, 
loses  the  toluenesulphonic  acid  group  and  gives  shades 
identical  with  those  produced  by  I-anilinoanthraquinone. 
Stronger  dyestnffs  are  obtained  when  other  nuclei  are 
introduced  into  the  anthraquinone  molecule,  thus  anthra- 
quinone-1  :  2-acridone. 


whi.h  crystallises   in   almost    black  needles  and  gives   a 
yellow      \  at.     .VThiazolethiole-2-thionaphthenindigo, 


XH  •  CO 

(is — s- 


X 


CO 


. 


C«H4, 


prepared  from  thioisatinanilide  and  rhodanic  acid  forms 
red    brown,  glistening  needles  and   yields  a   yellow   vat 


c«H«\co/CeH2\; 


/CO  \p  „ 


prepared  by  condensing  2-l)romoanthra(|uinonc  with 
anthranilic  acid  in  presence  of  copper  powder  and  amy! 
alcohol,  and  treating  the  chloride  of  the  resulting  anthra- 
qumone-2-anilinocarDoxylic  acid  with  aluminium  chloride, 
gives  a  blood  red  vat  from  which  cotton  is  dyed  in  the 
,,,,,  h.idc.  ( iii  exposure  the  colour  changes  to  bine  and 
then  to  orange  yellow.  The  isomeric  anthraqnini 
2  :  1-acridone  gives  a  blue  \.ii  dyi  m:  a  tton  in  the  same 
shades,  which  on  exposure  turn  to  red  violet.  4-Chloro- 
anthraquinone-2  :  1-acridone  dyes  cotton  in  violet  shades  : 
it  can  be  condensed  with  a-aminoanthraquinone 
o-anthraquinonylamino-4  -anthraquinone  ■  2  :  l-acridone, 
which  forms  black  violet  needles.  When  1  :  5-dUchloro- 
anthraquinone  is  condensed  with  anthranilic  acid  and  the 
product  treated  with  anthranilic  acid,  both  chlorine  atoms 
are  displaced  and  a  I  .mthraquinonediacndoi 

obtained.     By  the  o  ,,  of  ,3-chloroanthraquinone 

and  thiosalicylic  acid,  anthraquinony!-2-thiosalicylic  acid 
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is  formed,  which  on  treatment  with  sulphuric  acid  yields 
anthraquinone-1  :  2-thioxauthone. 


This  compound  gives  a  green  vat  dyeing  cotton  in  bhie 
green  shades  which  on  exposure  become  yellow. — J.  C.  C. 

4  :  i- Dimethyl  pyranthrone  ;    A   MH  tynlitti*  of .     R. 

Scholl.  K.  Liese.  K   Michclsun.  and  E.  Gruncwald.     Ber., 
1910,  43,  618—618. 

The  new  synthesis  of  4  :  4'-dimethylpyranthrone.  which 
ii.. i  give  such  a  good  yield  as  that  previously  described 
(this  J.,  1910.  266)  owing  to  the  production  of  by-prodncts, 
has  been  effected  as  follows:  as-Di-m-xylyl  (prepared  from 
n--indo.7»-xylene  and  copper  powder)  is  mixed  with 
phthalio  anhydride  in  carbon  bisulphide  solution  and 
treated  with  "aluminium  chloride.  At  least  three  acids 
are  produced,  of  which  2  :  4  :  2'  :  4'-tctramethyl-l  :  1'- 
diphenyl-5  :  5 -diphthaloylic  acid. 

CO2H.C6H,.CO.CeH.,(CH3)2.C6H2(CH3)2.CO.C0H4.CO2H 

m.  pt.  242°  C.  alone  can  be  converted  into  2  :  4  :  2'  :  4'- 
tetramethyl-1  :  l'-dianthraquinonyl  (Ice.  at.)  by  treatment 
with  sulphuric  a.  id.  Under  the  conditions  previously 
de»  ribed,  this  compound  is  readily  converted  into  4  : 4'- 
dimethylpyranthrose. — .J.  C.  C. 

Dyestuffs;  Dijhuionof  certain  synthetic .     L.  Vignon 

Comptes  rend..  1910,  150,  619-  628. 

Tex  c.c.  of  a  0-1  per  cent,  solution  of  various  dyestuffs 
were  placed  in  a  SchJeicher  and  Schiill  diffusion  tube 
which  was  surrounded  by  250  c.c.  of  water,  the  height 
of  which  was  the  same  as  that  of  the  dyestuff  solution. 
After  24  hours  at  the  ordinary  temperature,  the  amount 
of  dyestuff  which  had  diffused  into  the  water  was  esti- 
mated colorimetrically.  It  was  found  that  the  chemical 
constitution  of  the  dyestuff  has  no  influence  on  its  diffusion, 
but  that  the  less  the  number  of  carbon  atoms  contained 
therein,  the  greater  is  the  amount  of  diffusion.  Then 
is  a  sharp  distinction  between  those  dyestuffs  containing 
3  (or  less)  benzene  rings  and  those  containing  6.  for  the 
latter,  which  were  all  substantive  dyestuffs  for  cotton, 
did  not  diffuse  at  all.  The  conclusion  is  that  these  form 
a  colloidal  solution,  whilst  the  others  (picric  acid.  Magenta, 
Eosine,   Safranine,   etc.)   form   true   solutions. — J.  C.  C. 

Dyestuff ;     A     natural    substantive .     A.    G.    Perkin. 

Chem.  Soc.  Trans.  1910,  97,  220—223. 
The  "  red  dura  "  of  the  Soudan  which  is  obtained  from 
the  Andropogonsorghum.  var.  vulgaris,  is  a  substantive 
dyestuff  for  wool  and  has  the  formula,  C'lfiH12<l5.  When 
fused  with  caustic  potash  it  yields  phloroglucinol  and  p- 
hydroxybenzoic  acid.  From  its  similarity  to  santaliu  the 
author  names  it  dui  a-santalin. — J.  C.  C. 

Patents. 

.Sulphide  dyestuffs  ;    Manufacture    nf    brown .     A.   G. 

Bloxam,  London.  From  Chem.  Fabr.  Grieeheim- 
Elektron.  Frankfort.  Germany.  Eng.  Pat.  2627.  Fen. 
2.  1910. 
The  diphenylmcthane  derivatives  which  are  produced 
by  condensing  o-  or  p-nitrophenol  with  formaldehyde 
yield,  when  heated  with  sulphur  and  alkali  sulphide, 
with  or  without  the  addition  of  copper  sails  at 
temperatures  above  100°  C,  dyestuffs  which  give  shades 
on  unmordanted  cotton  varying  from  blackish  grey  to 
olive  green. — J.  C.  C. 


Dyestuffs  of  the  gallocyanine  series  ;  Manufacture  of > 

P.  A.  Newton.  London.  From  Farbenfabr.  vorm. 
F.  Bayer  und  Co.,  Elberfeld,  Germany-  Eng.  Pat. 
12,207.'  May  24,  L909. 
In  the  ordinary  process  for  preparing  Gallocyanines  it 
i-  found  thai  better  results  are  obtained  if.  instead  of 
the  hydrochlorides  of  the  nitroso-compounds,  salts  of 
the  nitroso-compounds  are  employed  which  are  derived 
from  smb  acids  as  form  with  the  nitroso-componndl 
or  with  the  dyestuffs  prepared  therefrom  or.  with  l.olli. 
salts  sparingly  soluble  in  water  and  organic  solvents  Buofa 
as  alcohol,  etc.  Example  :  A  solution  of  10  pails  of 
gallic  acid  in  200  parts  of  methyl  alcohol  is  boiled,  and 
20  |  arts  of  the  neutral  salt  of  1  :  5-naphthalenedisulphonio 
acid  with  nitrosodiethylaniline  are  added.  The  solution 
is  heated  until  the  nitroso-oompound  has  disap]ieared. 
The  dyestuff  is  then  collected,  washed  and  dried,  and. 
if  necessary,  converted  into  the  hydrochloride. — J.  ('.  ('. 

Dyestuffs;     Yellow    to    brown .     A.    Blank    and    W. 

Rodionow,  Levcrkusen.  Assignors  to  Farbenfabr. 
vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany.  U.S.  Pats. 
951.046,  951,047,  951,048,  and  951,049,  March  1,  1910. 

Pikect  yellow  is  condensed  with  p-phenetidine,  amino- 
azobenzenesulphonic  acid,  dehydrothiotohiidinesulphonjl 
acid    or    p-sulphobenzene    azo-1-naphthvlamine.  The 

resulting  dyestuffs  produce  on  unmordanted  cotton. 
yellow,  orange,  and  reddish-brown  shades  respec- 
tively.—J.  c.  c. 

Anthracene    dyestuffs;     Production    of .    Farbenfabr. 

vorm.  F.  Bayer  und  Co.  Second  Addition,  dated  July  IX 
1909,  to  Ft.  Pal.  400.653.  March  10,  1909  (this  J„  1909. 
1029  ;  1910,  81). 

Vat  dyestuffs  are  produced  by  treating  aminodianthra- 
quinonyls  with  agents  capable  of  introducing  the  benzoyl 
i  r  substituted  benzoyl  group  into  the  amino-group.  The 
dyestuff  obtained  from  benzoyl  chloride  and  pn-diamino- 
anthraquinonyl  dyes  cotton  in  fast  yellow  shades,  whilst  if 
the  diamino-compound  is  first  treated  with  copper  and 
sulphuric  acid  and  then  with  benzoyl  chloride,  the  resulting 
dyestuff  produces  orange  red  shades  on  cotton. — J.  C  C. 

Dyestu  ffs  of  the  di  phenyl  n  a  phthylmetha  n  i  si  ries  :  ( 'h  rnme . 

Farbenfabr.  vorm.  F.  Bayer  und  Co.  Firs!  Addition, 
dated  July  13,.  1909.  to  Ft.  Pat.  46*800,  July  6.  1909. 
Under  Int.  Conv.,  Nov.  28.  Dec.  8,  1908;  Mar.  1. 
March  8.  1909.     (See  this  J.,  1910,  207.) 

Pakt  of  this  Addition  is  covered  by  (!cr.  Pat.  216,924, 
Addition  to  Ger.  Pat.  216,305  (this  J.,  1910,  207). 
Hvdioxvbcnzaldehydes  can  also  be  condensed  with 
hydroxycarboxylic  acids,  and  phenols  may  be  used 
alternatively  with  the  latter.  The  shades  produced  vary 
from  violet  to  brown.  In  place  of  hydroxyaldchydcs 
aminobenzaldehydes  can  be  condensed  and  the  product 
diazotised  and   heated  with  water. — J.  C  C 

Dipin '  nylnii phthylmethane.  dyestuffs  ;   Process  for  preparing 

acid   chrome .     Farbenfabr.    vorm.    F.    Bayer   und 

Go.  Ger.  Pat.  216,686,  Nov.  18,  1908.  Addition  to  Ger. 
Pat.  216,305,  Oct.  22,  1908.     (See  this  J.,  1909,  1309.) 

Instead  of  using  2-hydroxy-l-naphthaldehyde-disul- 
phonic  acid,  other  o-  .or  7>hydroxynaphthaldehydesul- 
phonic,  -carboxylic,  or  -sulphocarboxylic  acids  may  be  con- 
densed with  salicylic  acid  oro-cresotinicacid  to  form  leuco 
compounds,  which  are  oxidised  to  acid,  chrome  diphcnyl- 
naphthylmethane  dyestuffs. — T.  F.  B. 

Monoazo  dyestn/Js  ;  Manufacture  of  a  black .    O.  Imrav. 

London.  From  Farbwerke  vorm.  Meister.  Lucius, 
und  Brtining.    Eng.  Pat.  15,089,  June  28,  1909. 

The  dyestuff  obtained  by  combining  diazotised  4-chloro- 
2-aminophcnol  with  l:8:5-aminonaphtholsulphonic  acid 
in  alkaline  (sodium  hydroxide  or  calcium  hydroxide) 
solution    produces,    on   mordanted    wool,   a    violet-bluish 
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lack  tint  whioh  is  verj  fast  to  light,  hot-pressing,  milling, 
inl  in  i*. unit;  md  acid  boiling.  Thi  lyeetufl  exhausts 
impletcly  from  the  bath  and  dyes  perfectly  evenly, 

—J.  C.< 


luffs  which  i  eloped  :  Pri foi  preparing 

Farbwerke  vorm.  Moister,  Lucius,  and  Hun 
Qer.  P»(    817.828,  No>    7,1908.      addition  to  Ger.  Fat. 
•  068,  Man  h  29,  1908.     (See  this  J.,  1909,617.) 

Tiir  sulphonic  acids  of  mononitrobenxoyl  derivatives 
u*ouiati(  diamines  arc  diazotised  and   combined    with 

/  rntrobenzoyl-2.5.7-aminonaphtholBulphonic  acid.  The 
ilting     dyestuffs      produce      bluish-red     shades      on 

nnmordanted    cotton  ;    the    shades    after    development 

•nth  B-naphthol  are  red.    -T.  !•'.  B. 

Penta-and  hexa-halogenised  indigos.  0.  Imiay,  London. 
From  Farbwerke  mi-mi.  SlrM.r.  Lining.  Mini  Briining, 
Bocchsl  on  Maine,  Germany.  Eng.  Pat.  88,171, 
I-',  b   8,  1909. 

lv.\ik  mil    hexa-halogenated     indigos  are   prepared    by 

brominating  chlorinated    Indigos  (obtained   by  ohlorina- 

with  an  excess  ol  bromine  alone,  or  with  bromine 

in    presence     of    com  cntrated    sulphuric     acid,    fuming 

sulphuric   acid  or  chlorosulphonic  acid.     The  penta-halo- 

itcd  compounds,  for  example,  monochlorotetrabromo- 

to,  dichlorotribromoindigo  or  the  like,  dye  in  greenish 

blue   Bhadcs   and   the   hexa-halogenated   derivatives,   tor 

example,     monochloropentabromoindigo,     diohlorotetra- 

bromoindigo  <  r  the  like,  give  even  greener  tints.     .1.  C   G 

Disazo-dyestuffs ;  Manufacturi  of  substantive  — .  A. 
G.  Blozam,  London.  Prom  Akt.  Gas.  fiir  Anilinfabr., 
Berlin.     Eng.  Pat.  15,403,  .Inly  1.  1909. 

Blue  substantive  dyestuffs  are  prepared  by  diazotising 
4-nitro-l-naphthylaminc-t>-  (or  7-1  ninnosulphonic  acid  or 
a  mixture  of  these  acids  and  combining  the  diazo-com- 
pound  with  a  middle  component  Buoh  as  m-amino-p-creaol 
methyl  ether,  o-amino-p-ohlorophenol  methyl  ether, 
aminoquinol  dialkyl  ethi  r,  p-xylidlne,  etc.  ;  the  aminoasso- 
eompound  is  then  diazotised  and  combined  with  a 
naphtholsulphonic  acid  and  the  nitro-gn  up  is  finally 
reduced  with  sodium  sulphide.  An  example  illustrates 
the  manufacture  of  a  dyestufi:  from  4-nitro-l-naphthyl- 
amirte~6-sulphonic  acid  which  is  diazotised  and  com- 
bined   with    m-amino-p-cresol    methyl    ether,    the    final 

ni-ni.  a'ter  diazotising  this  intermediate  ci  mpound, 

i  2-naphthol-7-sulphonic  acid.  After  redaction  the 
resulting  dyestufi  gives  blue  shades  on  cotton,  wbioh  on 
diazotising  and  developing  with  ji-naphlhol  on  the  fibre, 
become  deep  blue  and  very  fast  to  washing  — J.  ('.  0. 

Gallocyauinc    dericatiiis  ;    Manufacture     nj  .      A.     G. 

Bloxam,  London.  Prom  Dye  Works,  formerly  L. 
Ihirand.  Huguenin  and  Co.,  Basle.  Switzerland.  Eng. 
Pat.  26,758,  .Nov.  8.  L9Q9. 

In   Eng.    Pat.    19,001    of    1907    (this  J.,    1907,    1278)  is 

described  the  transformation  of  the  arylamino-gallo- 
oyanines  by  treatment  with  acids  and  reducing  agents, 
into  leuco-derivatives  of  decomposition  products  in 
which  the  arylamino-group  is  exchanged  f'  rthehydroxyl- 

group.  It  is  now  observed  lhat  this  result  is  produced 
by  two  independent  reactions  and  it  is  possible  to  obtain 
unreduced  hvdroxygalloeyanincs  by  heating  the  arylamino- 
gallooyanincs  with  acids,  care  Ix-ing  taken  to  prevent  the 
temperature  of  the  reaction  mixture  from  becoming  too 
high  and  to  interrupt  the  heating  as  soon  as  the  elimina- 
tion is  complete.  Means  are  given  for  determining  the 
necessary  conditions.  Example  :  *4  units,  of  the  anihde 
of  Cosiest  ine  Blue  are  introduced  into  500  c.c.  of  sulphuric 
acid  of  37  per  cent,  strength  and  the  mixture  is  heated 
whilst  stirring.  At  75°  C  the  reaction  begins  and  the 
heating  is  continued  for  two  hours  at  73°-80<>  C.  The 
mass  is  then  diluted  with  270  c.c.  of  water  and  filtered 
whilst  still  hot.  The  hydroxy  derivative  of  Cielestine 
Blue  thus  obtained  is  washed,  pressed  and  dried. — P.  F.  C. 


Uives  .-      .!/■;:  i    n<  w  . 

V.     i  lima. m.     Berlin,    Germany.     Eng.     P 

pei     30,   1909      Under  Int.  Com  .  Mar.   15,   1909 

\\  iikn    anthi  red    by 

condensing  a-  or  6-chloroanthraquinone  with  thiosalicylic 
a  id  i  arc  treated   «i'li  dehydrating  oh  as  oon- 

trated  sulphuric  aoid,  at  converted  into  the  acid 
chloride  and  the  lattei  acted  on  with  aluminium  ohloridi . 
anthraquinonylthioxanthones  are  formed    which  are  vat 

dye  tuns      The     dyestufi     i a-anthraquinonylthio- 

salicylic  at  id  dyes  oottonin  orange  red  -bade-,  that  ■ 
a*rnethyl-anthraquinony]  l  thiosalicylic      arid      gives     a 

similar    dyestufi!,    and    I ,-f  -ant  hlaipiinonvlt  biosalil  v  lii 

aoid  a  dyestufi  is  obtained  winch  gives  a  green  rel  dyi 

I  oiion     ii   j  i  How    shades.      .1.   ('.   ('. 

Indigo  dyestuffs;    Preparation  of  leuco-derivativu  of . 

Badisone  Anilin  und  Soda  Pabrik.  Firsl  Addition, 
daied  July  88,  1909,  t,,  Fr.  Pat.  896,794,  Sov,  86,  L908. 
Under   Int.   Coin..   June    11,    1909. 

The  mixture  such  as  is  described  in  the  chief  patent 
(this  J.,  [909,  596)  is  improved  by  the  addition  of  a  small 
amount  of  an  alkali  such  a^  potassium  "i  sodium 
hydroxide. — J.  C.  C. 

Vat  dyestuffs  of  tin  anthracene,  series ;  Process  foi  prepa 

— .     Badische   Anilin   und    Soda   Pabrik.     i  '.<  i     Pa1 
21.-j.lS2.    Dee.    10.    I'.IIIS. 

Anthkacenk  dyestuffs  which  dye  fast  yellow  to  brownish- 
orange  shades  from  the  vat  are  obtained  by  eonden-iic 
one  molecule  of  a  diamine  i  f  the  benzene  or  naphthalene 
series  ot  their  derivatives  with  2  nn  Is.  of  a  halogenidc 
of  anthraquinone-2-carboxylic  acid  or  a  derivative, 
preferably  in  presence  of  a  solvent  or  diluent,  and  a  sub- 
stance which  will  combine  with  a  mineral  acid.      T.  !■'.  15. 


]'nl  dyestuffs ;    Process  foi  preparing  red .     BadL-i  In 

Uiilin  und  Soda  Pabrik.  (in-.  Pat.  217,395,  May  14. 
1907. 
By  condensing  4-amino-2-methylanthrapyridone  with 
8-haJogerj  or  2-6-  or  2-7-dihalogen-anthraquinohcs,  red 
dyestuffs  are  obtained  which  are  insolubli  in  water  and 
dilute  alkalis  and  ai  ids,  and  easily  si  hible  in  most  organic 
solvents.  They  form  brownish-red  vats  with  alkali 
hydroBulphttc  solul  ions,  by  means  of  which  cotton  is  dyed 
t  i-i  red  .-hades. — T.  F.  B. 

Vat  [anthracene]  dyestuffs  :  Process  for  preparing  red . 

Badische  Anilin 'und  Soda   Pabrik.     Go*.   Pat.  818,161, 
Jan.  lit.  1908.     Addition  to  Ger.  Pat.  817.895,  May  14. 

1  ill  17. 

4  -  Halogen  -  2  -  methyl  -  1-  acetaminoanthraquinones  are 

condensed  with  2-amino-  or  2-6-  or  2-7-diamino-anthra- 
quinones  [e.g..  in  presence  of  sodium  acetate  and 
phenol),  by  heating  under  pressure  to  880  l'oii  (  .  The 
dyestuffs  are  identical  with  those  obtained  by  the  con- 
densation of  4-halogen-2-methvlanthrapyridones  with 
the  above  mentioned  aminoanthraquinones  (as  in  the 
principal  patent  preceding). — T.  F.  B. 

Indigo,    its    homologues    and  substitution   products;    .Y>t/ 

ptiyes   of   ,    and   tluir   application    n 

printing,  and  photography.     L.  Kalb.     Fr.  Pat.   V 
July  88,  1909.     Under  Int.  Conv.,  Aug.  3  and  Di      -- 

1908.  April  30  and  May  1,  1909. 
3]  i,...  Pai-.  216,889  and  217.477  of  1908;  this  J.. 
1910.  207  and  343.  Halogen  derivatives  of  dehydro- 
indigo  -bisulphites  are  obtained  by  treating  dehydro- 
indigo-bisulphite  or  its  derivatives  with  halogenating 
agents.  Dehydroindigo-bisulpbites  may  be  made  up 
into  vats  by  means  of  hydrosulphites  oi  other  eadui 
agents,  or  pastes  or  solutions  prepared  by  their  aid  may  be 
applied  in  the  usual  manner  to  textile  materials  or  paper, 
with  subsequent  development  by  acids,  steaming,  etc 
The  bisulphite  derivatives  of  dehydroindigos  may  be 
utilised   in   photography  :     paper   or   fabric   impregnated 
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with  the  substances  is  exposed  to  light  under  suitable 
patterns  o  5,  the  indigo  dyestnff  being  regenerated 

by  the  action  of  the  light,  especially  in  present  e  of  moisture. 

— T.  F.  B. 

5     /.'iii/-  dyutuff ;     I'rt /  a    bhu     .     Soe. 

Anon,  dee  Hat.  Col.  ct  Prod.  Chun,  de  St.  Denis.     Fr. 
Pat  406,226,  Dec  2,  1908. 

The  indophenol  obtained  by  the  simultaneous  oxidation  of 
1  kilo,  of  p-phenylenediamine  and  900  grins,  of  phenol  is 

mixed  (in  the  form  of  a  33  per  cent,  paste)  with  100 — 200 
inns,  of  manganese  sulphatt  or  60     100  grots,  of  manganese 

lide,  or  the  equivalent  of  another  compound  of  man- 
ganese.  The  mixture  is  now  boiled  for  20  hours  with 
1200  grins,  of  61   per  cent,  sodium  sulphide.    1200  grms. 

sulphur,  and   2400  grms.   of  water.     The   product    is 

diluted    with    water,    filtered,    and    the    insoluble    powder 

i.cl    with  dilute   sulphuric  acid,   and    with   water,  and 

dried    with    sodium    carbonate.     The    dyestuff    produces 

Indigo-blue   shades   on  unmordanted   cotton. — J.  C.  C. 

Paidytstuffs  containing  sulphur  ;  Process  for  preparing . 

Ka'lle  and  Co.  Ger.  Pat.  215,785,  -lune  10,  1908. 
Addition  to  Ger.  Pat.  182,260,  Nov.  14.  1905. 

Yellow  to  brown  and  Bordeaux-red  vat  dycstuffs*are  ob- 
tained by  condensing  alkyloxyisatins  (substituted  in  the 
benzene  nucleus)  with  3-oxy-(  1  )-thionaphthencs  or  their 
alkvloxy  derivatives  (also  substituted  in  the  benzene 
nucleus).  The  condensation  may  be  made  in  presence  of 
sodium  carbonate,  acetic  acid,  etc. — T.  F.  B. 

Indigo    series ;     Process    for    preparing    huco-compounds 

0/   the   .     E.    Merck   and    \V.    Flimm.     Ger.    Pat. 

217.945,  April  9,  1908. 
The  condensation  products  of  dextrose  with  aromatic 
o-aminocarboxylic  acids,  esters,  salts,  amides,  etc., 
are  converted,  by  fusion  with  alkali  hydroxide  (preferably 
in  presence  of  sodium  amide,  an  alkali  metal,  or  other 
substance  which  facilitates  condensation)  into  leuco 
compounds,  which  are  converted  into  indigo  dyestuffs  by 
oxidation.  For  example,  one  part  of  the  condensation 
product  of  dextrose  and  anthranilic  acid  is  fused  with 
5  parts  of  potassium  hydroxide,  in  an  atmosphere  of 
ammonia,  until  the  mixture  is  dark  orange-red  in  colour  : 
the  temperature  may  be  raised  to  about  250°  C.  The 
product  is  dissolved  in  water,  and  the  indigo  precipitated 
by  means  of  air  or  other  oxidising  agent. — T.  F.  B. 

Dyestuffs  of  the  gallocyanine  series;  Manufacture  of . 

1'.  A.  Newton.  London.  From  Farbenfabr.  vorm.  F. 
Bayer  und  Co.,  Elberfeld,  Germany.  Eng.  Pat.  49G3, 
.March  1,  1909.     Addition  to  Eng.  Pat.  20,368,  Sept.  28, 

l'MI.V 

See  Addition  of  Feb.  23,   1909,  to  Fr.   Pat.  396,564  of 
1908  ;  this  J..  1909,  1029.— T.  F.  B. 

Galtocyanine    series ;    Process   for    producing    dyestuffs    of 

the .     Farbenfabr.   vorm.   F.   Bayer  und   Co.     Fr. 

Pat.  406,637,  July  28,  1909.  Under  Int.  Conv., 
.Ian.  30.   1909. 

See  Eng.  Pat.  12.207  of  1909  ;  preced  ing.— T.  F.  B. 

Azo  dyestuffs;  Manufacture  of  new .     P.  A.  Newton, 

London.  From  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld,  Germany.     Eng.  Pat.  7821,  April  1,  1909. 

See   U.S.    Pats.    986,829   and   935,830  of   1909;   this  J., 
1909,  1120.— T.  F.  B. 

Azo  dyes.     F.    Runkel   and   M.   Hcrzberg.    Assignors   to 
Farbenfabr.     vorm.     F.     Bayer     und     Co..     Elberfeld, 
.any.     U.S.    Pats.   950,404  and   950,405.    Feb.    22. 
1910. 

See  Addition  of  May  22,  1909,  to  Fr.   Pat.  402,546  of 
1909;  this  J.,  1910,  81.— T.  F.  B. 

[.4«>]  dyestuffs  ;  Black and  process  for  producing  them. 

Farbenfabr.  vorm.  F.  Bayer  und  Co.  Fr.  Pat.  105,928, 
Aug.  11,  1909.     Under  Int.  Conv.,  Oct.  5,  1908. 

Sbe  Eng.  Pat.  1397  of  1909  ;  this  J.,  1909,  1309.— T.  F.  B. 


Basic    dyes;     Yellow    to    red .     W.    Konig,    Dresden 

Assignor    to    Farbenfabr.    vorm.    F.    Bayer    und    Co., 
Elberfeld,  Germany.     U.S.  Pat.  949,906,  Feb.  22.  1910. 

See  Addition  of  Nov.   23.  1908.  to  Fr.   Pat.  395,793  of 
1908;  this  .1..   1909.  595.— T.  F.  B. 

Vat  dyes  of  thi  anthracene  series.  H.  Raeder,  Vohwinkel, 
Assignor  to  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld,  Germany.  U.S.  Pats.  950,343  and  950,344, 
Feb.  22,  1910. 

See  Fr.  Pat.  403,259  of  1909  ;  this  J.,  1909,  1309.— T.  F.  B. 

Anthracene  colouring  matters;  Manufacture  ami  i m ploy- 
mi  nt  of .     J.  Y.  Johnson.  London.     From  Badiscns 

Anilin  und  Soda  Fabrik,  Ludwigshafen  on  Rhine, 
Germany.  Eng.  Pats.  9888.  April  26,  1909,  and 
13.323.  June  7.   1909. 

See  Addition  of  May  28.   1909,  to  Fr.   Pat.  365,920  of 
1908  ;  this"  J.,   1910,  267.— T  F.  B. 

Tetrazo  dyestuffs  ;  Production  of  substantive .     Societo 

pour  l'lndustrie  Chimique  a  Bale.  Third  Addition, 
dated  Nov.  21,  1908.  to  Fr.  Pat.  337.449.  Dec.  5.  1903. 

See  U.S.  Pat.  936,367  of  1909  ;  this  J.,  1909,  1120.— T.  F.  B. 

Dyestuffs  of  the  anthracene  series  ;   Production  of  vat . 

Farbwerke  vorm.  Meister,  Lucius,  und  Bruiting.  Ft. 
Pat.  405,920,  Nov.  25,   1908. 

See  Ger.  Pat.  208,969  of  1908  ;  this  J.,  1909,  650.— T.  F.  B. 

Disazo  dyestuffs  giving  orange  shades  on  cotton  ;   Process 

for     making     substantive    .      Fabrique     de     Prod. 

Chimiques  ci-dev.  Sandoz.  Fr.  Pat.  405,987,  July  13, 
1909. 

See  Eng.  Pat.  20,649  of  1909  ;  this  J.,  1910.  15.— T.  B.  B. 

Monoazo  dyestuffs  especially  suitable  for    making    lakes  ; 

Manufacture  of .      Chem.  Fabr.  Gricsheim-Elektron. 

Fr.   Pat.  406,311.  Aug.  11,  1909. 

See  Ger.  Pat.  217.277  of  1908  ;  this  J.,  1910, 268.— T.  F.  B. 
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Silks ;      Composition    and    constitution    of    various . 

VIII.  Monoamine  acids  from  "  Tai-Tsao-Tsam "  silk 
(China).  E.  Abderhalden  and  J.  Schmid.  IX.  Mono- 
amino  acids  from  "  Cheefoo "  silk.  E.  Abderhalden 
and  E.  Welde.  Z.  physiol.  Chem.,  1910,  64,  460—461. 
462—463.  (See  also  this  J.,  1909,  240,  323.  518,  978. 
1083.) 

Cocoons  of  "  Tai-tsao-tsam  "  silk  yielded  15  per  cent,  of 
gum.  The  degummed  cocoons  lost  4-6  per  cent,  of 
moisture  on  drying  at  110°  C.  and  gave  a  residue  of  0-43 
per  cent,  of  ash.  On  total  hydrolysis  with  25  per  cent. 
sulphuric  acid,  the  degummed  material  left  no  appreciable 
residue,  and  yielded  the  following  percentages  of  amino- 
aeids.  calculated  on  the  dry.  ash-free  substance  :  glycocoll, 
25-2;  alanine.  18-2;  leucine,  0-9 ;  serine,  1-2;  aspartic 
arid.  2-1;  glutamic  acid,  2-0;  phenylalanine,  DO; 
tyrosine.  7s  ;  proline,  DO.  The  results  correspond  closely 
with  those  obtained  with  "  Niet-ngo-tsam  "  silk  (this  J.. 
P.1119.  ins:;,.  "Cheefoo"  silk  required  a  thorough 
mechanical  purification;  it  then  yielded  15  per  cent,  ol 
gum.  The  degummed  silk  lost  6-0  per  cent,  of  moisture 
on  diying  at  120°  C.  and  left  D5  per  cent,  of  ash.  On 
hydrolysis  a  residue  of  melanine  products  was  obtained 
amounting  to  18  per  cent.,  which  resisted  all  attempts 
at  further  resolution  by  acids.  The  percentages  of  amino- 
aeids  recovered  wire:  glycocoll,  12-5;  alanine,  18-0; 
hni  inc.  D2 ;  serine,  DO;  aspartic  acid,  2-0;  glutamic 
acid,  2-0  ;   phenylalanine,  DO  ;   tyrosine.  8-5  ;  proline,  2-5. 

—J.  F.  B. 
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Prof*  ih< 

Midi  i  li  ilden     and    (' 
1010.  b4.    131!      in.. 


partial    hydrolysis    oj 
Funk.     '/■     physiol.    <  horn., 


In   ii   previou  this    I.    I!M)7,    1105)   n    was   shown 

that    id.-    free    amino  primp   ol    i  hi"    tin  nun  .1     •  mini 

i    ji    polypeptide  chain    may    bo   combined    with 
iphthalcncsulphnchloridc,  anil   thai    the  compound  so 
lineil  -ui  \  in-    i  In-  hydrolysis  of  I  ho  chain  anil  appeal 
hi  i  In-  products  as  I  ho  naphthalem    ulphnnii    acid  aoriva 

..l    Hi.     ■'  mino  a.  nl    «  In.  I upied     Ihc    t.-i  nun. I 

position.  I'  i-  now  shown  thai  tho  phenolic  hydroxy] 
ip  of  tyrosine  also  forms  a  stable  eomjxnmd  with 
iphthalenesulphochloride,  and  that  if  a  tyrosine  group 

H  present   in  tho  chain,  it  will  form  eithei  i 10    or  a 

di-naphthalencsulphonic     derivative,     according     to     its 
position.     Thus  it  is  possible  to  determine  whether  tyro 
or  another  amino-aoid  occupied  the  position  at   the 
-if   tho    polypeptide   chain.     In   the   analysis  of   the 
luct.'   ol   total  hydrolysis  of  a   polypeptide  which  has 
conibined     with     naipht  halcncsulphonic     acid,     the 
•mino-acids  are  converted  into  their  esters  by  treatment 
with  alcohol  and  gaseous  hydrogen  chloride.     The  amino- 
tho  amino  group  of   which   is  combined    with   the 
hthalenesulphonio  acid  and  which  is  thus  identified  us 
tin-  terminal  member  of  the  chain,  occurs  in  the  form  ol 
the  free  ester.  w  hich  may  bo  separated  by  shaking  out  wit  h 
'   from  the  aqueous  solution  of  the  other  esters  which 
ir   as    hydrochlorides,    including    that    of    the    mono- 
naphthalencsulphnnic  derivative  of   tyrosine.     Tin-  latter 
body  is  described  in  the  pap.  i  ;    il  is  readily  isolated  from 
the  other  cstcr-hydroohlondes  owing  to  its  sparing  solu- 
bility in  cold  water  :  it  di  .cs  not  react  wit  li  Millon's  reagent 
Tho  authnis  have  applied  their  process  in  the  investigation 

nf   the    peptone    derived    fr silk.     This    peptone    was 

combined  with  p-naphthalcnesulphochloridc  and  then 
subjected  to  total  hydrolysis  by  hydrochloric  acid.  From 
the  products  were  isolated:  the  mononaphthalene- 
■ulphonic  derivative  of  tyrosine  (hydroxyl  group  com- 
bined), the  naphthalenesulphonic  derivative  of  alanine. 
free  glycocoll  and  alanine.  The  terminal  member  of  the 
Bilk-peptone   chain   is   therefore   an   alanine   group. 

—,i.  r.  B. 


'..>.  .■    Acetylation  o/  cotton     — .     ('.  (..  S.  Schwalbc. 
'A.  angew.  Chem.,  1910,  23.  43.. — 141. 

The  production  of  soluble  acetyl  derivatives  ..I  cellulose 
by  the  action  of  acetic  anhydride  and  glacial  acetic  arid 
mi  cellulose,  always  requires  the  presence  of  a  so-called 
catalytic  agent.  The  catalytic  agents  specified  in  a  very 
large  number  of  patents  may  be  classed  under  three 
heads,  viz.  :  free  mineral  acids,  weaker  acids  and  a.  id 
salts,  and  neutral  sails  which  are  readily  dissociated. 
The  author  discusses  the  mechanism  of  these  reactions 
and  points  out  that  the  production  oi  the  cellulose  acetate 
i~  invariably  accompanied  by  a  more  or  less  profound 
modification  of  the  cellulose,  with  the  production  of  hydro- 
cellulose,  as  evidenced  by  the  cupric-reducing  properties 
i.t  the  cellulose  residue  after  saponification  of  the  ester. 
Of  tin-  mineral  acid  group  of  catalytic  agents,  sulphuric 
aii.l  is  by  far  the  must  important,  and  its  application  is 
sufficiently  illustrated  by  the  patents  of  Lederer  and  of 
Hay.,  and  i  ...  this  J.,  1002.  870  and  1550).  The  principal 
representatives  ol  the  sei  ond  group  are  t  he  phenolsulphonii 
acid  of  Mork's  patenl  (this  J.,  1902,  1345)  and  the  hall  - 
.•id  fatty  acids  i.l  Knoll  und  Co.  The  author  attri- 
Lutes  the  catalytii  effect  of  these  bodies  t..  the  pre-. 
nf  limited  quantities  of  free  mineral  acid,  either  as  an 
impurity  in  the  original  substance  or  as  the  product  of 
its  dissociation  in  the  presence  of  cellulose  at  the  tempera- 
ture nf  the  reaction.  Representatives  of  the  third  group 
are  found  chiefly  in  Knoll  und  Co.'s  patents  itln~  J.,  1907, 
776)  and  include  such  bodies  as  ferrous  sulphate,  f. 
chloride,  diethylamine  sulphate,  ammonium  sulphate,  eti  . 
Hero  again  it  is  pointed  out  that  these  so-called  neutral 
salts  contain  weak  bases  and  that  free  mineral  acids  arc 
produced  from  them  by  dissociation,  which  is  peculiarly 
favoured  by  the  presence  of  the  cellulose  and  the  high 
temperature  necessary  for  the  reaction.  The  author 
describes  tho  method  adopted  for  the  saponification  of  the 


eellnio  .    acetates  oxamined.     The  material  (3 
was  triturated  with  60  ...     ol  a  26  pei  eenl      olutioo  ••! 
pots    nun   hydroxide  and  the  mixture  allowed  to  stand 
in  a  closed  flask  fot    18  hour       Thi     olution  wa    diluted 

and    neutralised    with   sulphuric   a.  id.      After   standing 

s hour-,  i  he  precipitated  ccllulosi   v  i    filtered  off  and 

we  bed,  whilst  the  acetii  ai  id  in  the  solution  wa    distilled 
in  a  .  hi  i.  ni  ol    '.  am.     The  i  tiprii   redui  inc  i  owi  i  ..f  tho 
hydro,  ellulo  •  residue  was  then  determined  by  the  authi 
met  hod  (thi     I      I'm;.  6  is     due  correction     bi  ing   tnadi 
for  the  ".op pei    value"  of  the  original  cotton  and  the 

■  npi ii    hj .I... \i.li-    | pitated    by  .1-  In  this 

way  n  was  found  that  the  product*  obtained  by  the 
Lederer  and   Bayer  processes  showed   high  and  identical 

"  cupper  values, '  the  | lui  ti  obtained  bj  Mork  -  | 

'     intermediate   numbers,    whilst     those    prepared    by 
Knoll's  process  show.-. I  the  lowest   "copper  values." 

.1.  F.  B. 

Pulp  wood  and  straw;    Deterioration  oj  by  infectioi 

i:    Baas.     I'api.  ifiil.nkant.  1910,8,74     78,   150     152, 
177-   17s.   197     201. 

Cut  pulp  wood  ami  simu  are   partii  ularly  liable  to  dete- 
rioration during  si,  nam-  under  the  attacks  of  various  mycelial 
fungi  and  even  ol  bacteria.     The  deterioration  may  mani 
fe-t    itseb   in   the   production   of  coloured    products   and 
undesirable  odours  or  else  in  the   rotting  and  cheit 
disintegration    ..I    the    fibre.      The    author    describes    a 
number  of  the  principal  organisms  concerned  in  the  various 
types  of  disease,  and  in  conclusion  lavs  down  certain  ml. 
which  should  govern  the  stacking  of  the  raw   materials, 
whether  logs  or  straw.     At   first,  it   must   be  recognised 

I  hat  del  eric  nation  may  lime  proceeded  alrea.lv.  tea  ureal,  i 

or  less  extent,  by  the  time  the  material  is  delivered  at  the 
mill,  and  only  the  soundest  consignments  should  be 
m-I.-i  led  for  storing  al  all  at  the  latter  place.     The  stai  I  - 

should  never  be  built  directlj   on  soil  oi   grass  I I,  but 

the  ground  should  be  cleared  and  covered  with  a  suitable 
layer  of   broken   stone  or  gravel.     Whenever   possible    a 

free    space    should     l.e    left     between    1  he    Lot  I ,  im  of  I  he  -t  a.  k 

and  the  ground,  the  logs  being  supported  by  tarred  Btumps 
or  stone  or  concrete  pillars.  The  whole  of  the  gravel 
bed,  and  especially  the  part  underneath  the  stack  should 
be  sprinkled  from  time  to  time  with  a  suitable  antisi  ptie 
such  as  "  carbolineum,"  copper  sulphate,  "  antinonnin,"  etc. 
The  upright  supports,  i  ross  beams  or  prefi  rably  reinforced 
concrete-work  should  likewise  be  treated;  for  the  lattei 
material  only  "antinonnin"  is  suitable.  The  I. roadside 
nf  each  stack  should  be  turned  away  from  the  weather 
quarter,  since  this  is  the  best  position  for  ensuring  dryness 
and  ventilation.  The  refuse  which  drops  from  the  stacks 
should  be  removed  and  destroyed  as  quickly  as  possible. 
A  spa..-  of  half  a  yard  around  the  stack  should  be  frequently 
sprinkled  with  antiseptic,  and  the  same  applies  t..  the 
ground  around  the  mill  buildings  and  half-stuff  stores 
Coal    h.-aps   are   a    fertile   source   of   infection,   the   my.  .ha 

of  the  fungi  creeping  along  the  ground  from  the  coal  to 
the  wood  stacks;  the  gronnd  around  ...al  heaps  should 
receive  particular  antiseptic  treatment.  Wood  grown  on 
the  plains  and  river-floated  logs  should  not  be  stacked 
for  long  periods  ;  the  same  apph.-s  to  young  wood.  U ood 
which  has  suffered  from  the  attai  ks  of  vermin  or  borers 
or  is  otherwise  damaged  Bhould  be  stacked  i<\  itself  and 
tak.-n  quickly  into  work.  The  refuse  from  such  wood  is 
particularly  dangerous.     Cereal  strait  ivily 

infected,  and  their  storage  and  ventilation  require  even 
more  careful  attention  than  in  the  ease  of  wood.  Fre- 
quently, for  commercial  reasons,  straw  has  to  be  stacked 
for  very  Inn:.'  periods,  and  it  is  highly  susceptible  to  the 
tction  ot  heat  and  moisture  Ventilatii  i  pipes  should  be 
inserted  iii  the  stacks  at  intervals,  particularly  near  the 
bottom,  arranged  at  right  angles  to  the  broadsidi  In  the 
case  ot  stacks  which  have  to  remain  !  :  mg  time, 

the  straw,  especially  the  lower  layers,  should  be  -prayed 
with  paraffin  or  sulphur.  "  a  id,  during  stacking.  This 
spraying  may  be  repeated  at  intervals  by  means  of  ; 
inserted  deep  into  thi  st  .-  ks.  Half -stuffs  should  be  pro- 
ed  from  the  action  of  moist  beat,  and  the  stores  should 
be  situated  as  far  away  a-  possible  from  the  stacks  of  raw 
material.— J.  F.  13. 
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-     :hatt  [soda]  wood  pulp  mills  ;   AbaUmtnt  of  niiM 

from    .       P.    ttlason.     Svensk    Pappers-Tidiiing  . 

through  Papierfabrikant,  1910,  8.  183-  186,  :il     812. 

The  author  reports  qo  the  nuisance  existing  at  a  certain 
sulphate  palp  mill,  manufacturing  "Kraft  papers,  and 
concludes  his  report  with  some  general  suggestions.  In 
all  cases  the  ultimate  nutlet  foi  t  h<-  gases  blown  of!  from 
the  pulp  should   be  the  main  chimney  of  the 

mill.  In  the  pipe  conducting  the  pases  to  the  chimney,  a 
oondenser  should  be  erected  near  the  digesters,  which  will 
oondense  the  Bteam  ami  oil  of  turpentine.  The  oil  should 
l>e  collected,  and  the  water  should  be  used  exclusively 
for  dissolving  the  soda  ash  in  the  preparation  of  fresh 
lye.  Tin-  noxious  gases  passing  through  the  condense] 
should  be  conducted  through  two  ox  three  absorption  vessels 
charged  with  caustic  liquor  and  provided  with  cooling 
arrangements.  The  gas  issuing  from  these  absorption 
1-  should  no  longer  show  the  yellow  mercaptan  re- 
n  with  lead  acetate  paper.  The  lye  saturated  with 
mercaptan  in  the  absorption  vessels  should  be  discharged 
directly  into  the  rotary  soda  furnace,  after  the  separation 
of  any  oil  of  turpentine  which  may  have  collected  on  the 
surface.  The  crude  turpentine  oil  should  not  be  used  for 
industrial  purposes  until  it  has  been  refined  ;  on  no  account 
should  it  be  discharged  into  the  river.  The  vapours  arising 
from  the  black  lye,  when  the  digester  is  emptied,  should 
also  be  condensed  in  the  manner  described.  The  digestion 
lyes  should  be  as  concentrated  as  possible,  for  which 
reason  the  wood  should  be  as  dry  as  possible.  Combustion 
in  the  rotary  furnace  should  be  as  complete  as  possible. 
The  so-called  "  fanners "  in  the  concentration  pans 
should  revolve  at  as  high  a  speed  as  possible,  in  order 
to  prevent  destructive  distillation  of  the  lyes.  The  mill 
<  himney  should  have  a  height  of  about  50 metres.  The  pro- 
portion* of  sodium  sulphate  used  should  not  exceed  that 
w  hie  h is  su  fficient  for  rational  practice,  and  it  should  be  f<  d 
nntinuously  into  the  rotary  furnace.  The  waste  lime -mud 
derived  from  the  caustieising  process  should  never  1  e 
discharged  into  the  river.  The  quantity  cf  suspended 
matter  in  the  effluents  should  not  exceed  60  mgrms.  per 
litre.  If  oil  has  been  used  in  washing  engines,  means  she  mid 
be  provided  to  effect  its  separation  from  the  effluent-. 
before  discharge  ;    such  oil   should  not   be  petroleum. 

—J.  F.  B. 

Rosin   size  ;    Dissolving .     Von   Possanner.     Papic  i  - 

fabrikant,  1910.  8,  221—223. 
A  rosix  soap,  prepared  by  boiling  100  parts  of  rosin  with 
9  parts  of  soda  ash.  will  contain  about  40  per  cent,  of  its 
rosin  in  the  free  state.  Such  a  soap  may  be  dissolved  in 
water  to  a  permanent  emulsion  by  stirring  by  hand  i  r 
meehanically.  but  the  results  are  at  the  best  uncertain. 
Ii  i-  preferable,  therefore,  in  the  absence  of  a  steam 
i  in  ulr-i  tier,  to  employ  10  per  cent,  of  soda  ash  as  a  minimum. 
An  emulsion  containing  free  rosin  must  not  be  heated 
to  the  boiling  point  ;  coagulation  will  thereby  be  produced 
the  more  readily  the  lower  the  proportion  of  alkali.  In 
preparing  an  emulsion  from  a  soap  containing  free  rosin. 
the  temperature  of  the  soap  must  always  be  sufficient  to 
ensure  its  complete  liquefaction,  and  the  condition  of  the 
emulsion  depends  on  the  conditions  under  which  it  is  tii-t 
prepared  ;  subsequent  dilution  has  oo  effect  upon  it. 
The  colour  of  the  original  rosin  has  no  influence  on  the 
colour  of  the  emulsion,  although  it  may  affect  the  Coll  111 
r.f  the  M/.ed  paper.  The  colour  of  an  emulsion  depends 
on  the  size  of  the  particles  oi  free  rosin,  and  may  vary 
with  the  same  soap.  White  emulsions  are  obtained  bj 
vp  containing  free  rosin  in  watei   by  mere 

stirring;   a  white,  opaque  sioi      idicates  coarsi    pai 

,  <-'/..  0-01  mm.  in  diameter.  ,,i  over;  these  part  it  Us 
[assess  hi  power  of  independent  motion.  On  the-  other 
hand,  by  a  suitable  adjustment  "I  tin  .-team  emti'silM  i 
it  is  possible  te,  prepare  an  emulsion,  from  the  same  soap, 
which  appears  brown  and  nearly  transparent  by  ti 
nutted  light  and  strongly  opalescent  by  reflected  light. 
The  particles  e>f  such  an  emulsion  have  a  diameter  of 
0-<Hl2mm..  or  less,  and  are  endowed  with  a  rapid  oscillatory 
motion.  With  the  steam  einulsitier  the  colour  an<l  con- 
dition   of    the    emulsion    may    be    varied    at    will.      Soaps 


prepared  with  7  9  per  cent,  of  seiela  ash  are  common  in 
practice,  and  it  is  possible  to  go  as  low  as  li.5  per  cent, 
if  the  conditions  are  favourable.  Local  conditions, 
particularly  the  hardness  of  the  water,  have  to  be  allowed 
for  in  each  rase,  and  the  composition  of  the  soap  must  be' 
accurately  known  in  order  that  emulsification  may  !»■ 
properly  conducted.  The  temperature  at  which  the 
emulsion  is  prepared  must  not  be  less  than  TO  C.  nor  more 
than  90  ('.  ;  the  temperature  of  the  soap  must  be  at 
least  sufficient  to  melt  it.  The  concentration  of  the 
emulsion  should  be,  at  most,  double  that  of  the  stink 
solution  of  size,  i.e.,  30 — 40  gnus,  per  litre;  the  stock 
solution  is  prepared  by  blowing  the  hot  emulsion  into  an 
equal  quantity  of  cold  water,  whereby  its  temperature 
is  reduced  to  a  degree  suitable  for  immediate  use.  It 
must  be  noted  that  the  composition  of  the  water  is  of 
primary  importance,  since  an  exceptionally  hard  water 
may    entirely    destroy    a    perfectly    prepared    emulsion. 

— J.  F.  B. 

Absorption  of  svlph  ur  dioxide  bi/  rubber  and  wool.    Reychler, 
See  VII. 


Patents. 

[Artificial  thread*,  etc.]  Albuminoids  ;  Process  of  dissolv- 
ing   .   and   its    industrial   applications.      H.    L.    .1. 

Chavassieu.      First    Addition,    dated    Nov.    28.   1908, 
to  Fr.   Pat.  395,402,  Dec.  27,   1907. 

The  products  obtained  by  the  process  described  in  the 
principal  patent  (this  J.,  1909,  442)  are  rendered  more 
supple  and  elastic  by  treating  them  with  solutions  n! 
quinone  or  quinol  (hydroquinone)  (2 — 5  per  cent.)  or  with 
a  10  per  cent,  solution  of  tannin,  and  then  washing  and 
diving  them.  If  it  is  desired  to  render  the  products  men 
resistant  to  water,  they  are  either  immersed  in  a  dilute 
solution  of  potassium  bichromate  or  treated  with  a  condens- 
ing agent  such  as  formaldehyde  in  the  presence  of  a 
dehydrating   agent. — P.  F.  C. 

Yarns,  textiles,  and  the  like  ;  Process  for  the  preparation 
of .     F.  Baum.     Ger.  Pat.  218,220,  Nov.  10,  1907. 

Fresh  muscle-flesh  is  freed  from  fat  and  skin,  and  treated 
by  known  methods  for  the  separation  of  the  fibres,  for 
example  by  treatment  with  chemicals  or  by  beating. 
The  fibres  are  then  strengthened  by  treatment  with  a 
tanning  material,  or  with  a  solution  of  formaldehyde. 
It  is  stated  that  fibres  prepared  in  this  way  are  especially 
suitable  for  the  manufacture  of  tissues  for  covering 
balloons  and  motor-car  tyres. — A.  S. 

Beetroots  and  other  roots;    Preparation   oj  celluhsi    from 

lln    pulpy  residues  of  .     G.   Leelerc  and   P.   Carre. 

Fr.   Pat.   40(5,006,  Nov.   28,   1908. 

The  exhausted  chips  or  pulps  constituting  the  residue 
from  the  extraction  of  sugar  from  beetroots  are  treated  in 
wooden  vats  with  a  solution  of  lime  or  other  alkali  and 
digested  at  a  temperature  of  80° — 100°  C.  for  about  half  an 
hour,  until  thoroughly  softened  and  free  from  an  acid 
reaction.  The  pulp  is  then  thoroughly  washed  and  reduced 
to  a  uniform  mass  by  suitable  machinery.  It  is  then 
bleached,  preferably  by  the  addition  of  a  hypochlorite  In 
small  portions  at  a  tunc,  or  else  by  steeping  with  a  solution 
of  sulphurous  acid  for  several  hours.  The  cellulose  thus 
obtained  is  sufficiently  pure  to  serve  as  a  raw  material  for 
the  manufacture  oi  nitrocellulose,  or  it  may  be  employed 
in  the  manufacture  of  paper  or  cardboard. — J.  F.  6. 

Pulp  atticti  s  and  processes  for  miiknin  tin  siiiiu  M.  D. 
Porter.  Lewiston,  U.S.A.  Eng.  Pat.  8184,  April  ."., 
1909. 

A  suitable  quantity  of  a  tilling  material  such  as  ground 
is  mixed   with  wood  pulp,  and    water  is  added  until 
the  ra  tining  becomes  of  a  uniform  thick  creamy 

consistence.  Materials  arc  then  added  which  can  read 
togethei  and  form  an  insoluble  waterproof  and  binding 
substance,    a    mixture    of    sodium    rcsinatc,    aluminium 
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miI|.!i  iU    and    casein     i lit  ibli     [01     this    pui  pi 

mixture   I  hits  obtained  mldcd,   unci    then  sub- 

lo  dehydrate  it.      P.   !•'.   ('. 

formate  :      Mm  i      — .     Nib  ill. i  bl  i  I 

Geo.     Fr.  Pat  405,293,  July  21,  1909. 

■  -U  r    i  eadilj   i ii'  cntrated  foi  mic  hi  id 

in   | nn    of  sulphuric   acid   or   zinc  chloride,   \uth   the 

production  of  ccllulosi   formati         According  to  the  pri    en1 

nil, hi   the   treatment    with    I h<-   mineral   unci   oi 
,ili   niaj    !»'  performed   in  u   separate  operation  nnd   the 
product    subsequently    dissolved    in    formic    acid    alo 

nee,    cellulose    is    treated    with    sulphuric    acid 

■  B    until  it  forms  n  thick  viscous  pnste,     Thi    pa  tt 

■  hi,, I    into   water   and    the    precipitated    cellulose  is 
i  in-, I.  w.i-  In  -d  in  d,  and  « 1 1  ied  i   the  pi  i  dm  I 

ih  then  dissolved   in  concentrated   formic  acid    with    the 

luction  of  cellulose  formates.     According  t>>  anothei 

method,    "''I   parts   of   zinc   chloride   are  dissolved   in    10 

parts  "i  dilute  formic  acid,  and  cellulose  is  treated  with 

ni  until  dissolved.     The  produi  I  is  pi  eci  pitati  d, 

purified,    dried     end    dissolved    in    i  one  nitrated    formic 

bed.     Solutions  of  cellulose   formate   may 

also  he  prod  need  in  a  single  opera! I>\  t  mm  ting  cellulose 

with  .'  solution  o)  30  parts  of  zinc  chl Ic  in  100  parts  i  t 

ni  formic  acid  until  the  cellulose  is  dis- 
solved.—J.  Rlt. 

Cellulose  ;     Preparation     of     viscous    solutions     of . 

Bheinisclic     Kunstscido     Fahrik     Akt.-tlcs.     Fr.     Pat. 

405,671,  July  29,    1909.     Under  Int.  Conv.,  July  31. 

1908. 

A  soivent  for  cellulose  is  prepared  by  treating  \-'i  parts 

•lid  copper  sulphate  with  2-4  parts  ol  a  solution  oi 

sodium  hydroxide    tt   21     B.   and  adding  to  the  mixture 

•  parts  of  aqueous  ammonia  at  25    II.     The  solution 

is  then  cooled  to  0°  C.  and   the  crystals  which  form   are 

rated.      This  liquid  is  sufficient   for  dissolving  I  part 

oi  cellulose  at  any  convenient  temperature.     The  solvent 

larticularly   applicable   to   the   cellulose  derived   from 

cottonseed    hulls    or    a    mixture    of    this    with    ordinary 

cellulose.     It  desired,  substances    maj    be  ad. led   to  the 

reagent  to  prevent  the  precipitation  of  cupric  hydroxide. 

—J.  F.  B. 

ii-iV    materials   nml   fibrous    industrial    wastes    \-ngar 

cane    megass] ;    Treatment   and    utilisation    of .     B. 

l.huilier    and    L.    Maurice.      Fr.    Pat.    405,684,    Aug.    3, 

1909. 

object  of  this  invention  is  the  conversion  of  fibrous 
wastes  of  any  kind,  particularly  of  sugar-cane  megass. 
into  pure  bleached  cellulose  suitable  for  the  manufacture 
of  cellulose  derivatives.  The  cellulosic  materia]  is  pre. 
ferably  packed  in  iron  baskets  which  can  be  immersed 
in  boilers,  lifted  out  and  transferred  to  other  boilers 
without  unloading.  The  chemical  treatments  consist 
of  a  digestion,  at  the  boiling  temperature  or  otherwise, 
in  a  solution  of  an  alkali  carbonate,  followed  by  a  bleaching 
operation  by  means  of  an  alkaline  solution  of  an  alkali 

hypochlorite.     The   digestion   with   B carbonate    > 

liest  effected  with  a  "battery"  of  three  boilers  in  order 
to  obtain  a  systematic  exhaustion  of  the  liquors. — I.  K.  B 

Celluloid  lubslitiiti    from  albumino-mucilaginous  mixtures, 

Preparation  of  a .     H.  Heydi  nhauss.  A.  Banhegyi, 

and  K.  Glaser.     l-'r.  Pat.  406,139,  Aug.    It.   1909. 

\  si-bstitfte  for  celluloid  is  prepared  by  mixing,  hot, 
25  parts  of  glue,  previously  swollen  with  water,  with  In 
parts  of  a  saturated  solution  of  carragheen  moss,  and 
adding  to  the  mixture  in  parts  of  gl  d  and 

10  parts  of  alcohol.  The  paste  so  formed  is  hardened 
by  immersion  in    a  solution  of  formaldehyde. — J.   F.    P. 

Cellulose   readily   soluble  .   nnd  yielding  ea 

soluble  derivatives;  Process  for  (hi    preparation  of 

hi   heating.     O.    Glum   und    Co.     Or.    Pat.    217.316. 
Oct  lb.  1908. 

The  cellulose  is  immersed  in  a  suitable  liquid.  Buch  as 
glycerin  or  oil,  and  heated  at  ?  temperature  above    ICO   ' 

—A.  S. 


Papi  )/       m./io.    .,/  t,f .     |„    Ureen, 

Maid- -.     Eng.   Pat.  720  25,   II 

I'm- i  i:  i  1 1  In  i  during  the  process  of  manufacture  oi  in  the 
finished   itate,  is  treated  with  a    olution  containing  5     In 

per  cent,  "i   I"!  i    ium    ■  mule.  n-.">     l   per  I ont    oi 

potassiui tide,  and   2     5   pel  cent    ol     odium  "hype 

lulphite  and  then  dried.  Ink  written  on  papea  k>  treated 
will  either  resist  the  action  of  obtiteratio  i  ent  or  its 
removal  will  be  accompanied  by  the  formation  of  a  purple 
stain  on  the  paper.  Even  il  the  pots  ium  iodidi  bo 
omit  id.  i  he  I  real  men!   ii     i  ill  effect  ive.     P.  I-'.  C. 

Radiferout  fibres  and  theit    manufacture.     II     Farjas  and 
\    Jaboin.     Fr.  Pat.   106,299,  Dee,   I.  L908. 

See  Eng   Pat.  I  1,760  of  1909;  this  J.,  1909,  1194.    T.  F   B 

Arlii  and   rimilat   fibres        Ipparatus  for  mat 

— .     Boo.    Franc,   de   la    Viscose.     Fr.    Pat.    106,344 
\-      20,   1909.     Under  Int.  Conv..  Sept.  1 1.  1908. 

See  Eng.  Pats.  19,157  and  10,158  of  1908;  this  J.,  1909, 
880.— T.  F.  B. 

Celluloid;   SvbstiiuU  for .     II.  Beydenhauss,  Vienna 

U.S.  Pat.  950,392,   Feb.  22,   1910. 

Sii    Fr.   Pat,    106,139  of  1909;  preceding.     T.  K.  B. 

I'mtitj-nlhihsic     products;      Process    of    obtaining . 

H.  L.  J.  Chavassieu,  Lyon,  France.     U.S.  Pat.  950  135 
Feb.  22,  1910. 

See  Fr.  Pat.  395,402  of  1907  ;  this  J.,  1909,  122.     T.  F.  B. 

Hum  I  bodies  from  paper  pulp ,'  Process  and  apparatus  /or 
making —  .  Solvay  Process  Oo.  First  Addition, 
dated  July  15,  1909,  to  Fr.  Pat.  404,813,  July  6,  1909 

Si, i,  U.S.  Pat,  928,249  of  1909;  this  J.,  1909,958.  -T.  F.  B. 

Lacquer-like  products  with  n  metallic  htstn   [from  ceUulosi 
nitrate].     Ger.  Pat.  217,852.     8ei   XIII. 


VI.— BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

Cotton  bleaching;    Removal  of  svu    in      — .      K.  Justin 

.Mueller.      Hull.  Sue    Iml.   Mulhousc.   lon'.i.  79.     Proce* 
verbaux  du  Comite  de  Chimie,  21. 

As  a  result  of  a  comparison  of  the  material  turned  oul 
from  a  number  of  bleach-works,  the  author  concludes 
that  the  most  important  factor  in  the  removal  ol  the 
dressing  is  the  duration  of  the  lye-boil.  Different  methods 
of  bleaching,  properly  carried  ont,  yield  almost  equally 
gnod  results.  An  acid  steep  in  dilute  sulphuric  or  hydro- 
chloric acid  dues  in  it  appear  to  be  very  effici  '1  the 
most  efficient  and  rapid  agent  for  the  destruction  of  the 
starch  is  diastofor.-    F.  M. 

Lmjirood  black  on  pitct  goods;    Th*  dyeing  of  in  the 

continuous  machine.     E.  Blondel.     [lev.  Gen.  Mat.  Col., 
1910,   14.  65—66. 
The  method  described  by  the  authoi  was  first  employ 
about     1882    and    comprises    the    following    operatii 
The  pieces  arc  prepared  bj    boiling  - 
machine  containing  sulphi  sulphuric 

acid  of  62°B.  per  1000  litres  of  watei  .  and  an  then 
rinsed,  squeezed  and  dried  by  exposure  t..  thi  air. 
They  are  then  passed  through  a  hot  solution  of  logw 

.'  i   .".    B.).  contained  in  a  contii  i*"i 

which  arc  mounted  two  pairs  "I  BQueezu  -  The 

logwood  solution  is  made  slightly  alkaline  with  ammonia, 

upon  leaving  the  machine,  the  i  lied  upon 

bobbins  and  left  to  md  for  12  18  hours.  At  the 
expiration  of  tl, is  ]  -!l  a  Da,n 

containing  2J  litres  of  iron''   (55e  B.)  per  40 

litres   of    wafer,    then    through    lime    water,    and    finally 

i>  2 
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unl  dried.     With  a  daily  production  of  some  10,000 

-   the  ..>-t  oi  dyeing  is  about  2-62  francs  per  piece  ol 

s.">   metres.     Tin-   authoi    axpn —   the   opinion   that    n 

d  black  dyed  in  this  manner  possesses  many  ad  van- 

er  dyeings  obtained  with  substantive  or  sulphide 

dyestufis   or    »itli    Aniline    Black.  — F.  M. 

Vat  colours;    Th-  rehtivi  cost  ol  W.  F.  A.  Eriuen. 

.1.  s.»     Dyers  and  Ool.,  1910,  26,  56     57. 

1'iii  i  osl  "f  dyeing  with  vat  dyestuffs  >n«.n  cotton  depends, 

owing  to  the  prices  oi  the  dyestuffs,  very  largeh    u] 

the  depth  of  shade  required.  A  lighl  grey  may  beobtained 
with  a  sulphide  dyestuffal  acosi  ofonlj  !d.  per  100 lb.  oi 
yarn;  with  [ndanthrene  Green  the  rust  would  he  Is.  and 
with  t'U'ii  Grey  no  less  than  3s.  Yellows  and  oranges 
may  coat  as  much  as  39s.  to  dye  100  lb.  of  yarn;  pinks  up 
to  22s.,  navy  bhies  and  violets  £2.  For  full  reds  the 
price  mav  lie' as  high  as  £10,  for  a  shade  which  for  depth 
and  brilliancy  does  nol  compare  with  one  with  Benzo- 
purpurin  4B.  The  great  value  of  the  colours  however,  lies 
in  the  fastness  of  the  shades  produced  ;  thus  a  50  per  cent, 
dyeing  with  [ndanthrene  Green  B.  although  expensive, 
will  withstand  a  bleaching  such  as  is  given  to  Egyptian 
yarn,  whilst  Aniline  Black,  subjected  t"  the  Bame  treal 
meat  is  much  reduced  in  shade  or  completely  destroyed. 
The  author  states  that  there  is  little  or  no  difference  in  the 
depth  of  shade  produced  upon  unmercerised  or  mercerised 
yarn,  and  draws  attention  to  the  necessity  of  maintaining 
absolutely  identical  conditions  if  identical  shades  are  to 
be   obtained    in    consecutive   dyeings. — F.  M. 


Bemidim   Yellow;  Production  of on  cotton.     E.Lang. 

Bull.   Nor.    [nd.    Mulhouse.   1909,  79,  470—173. 

By  treating  benzidine  with  oxidising  agents,  there  is 
produced  a  di-imide,  which  is  unstable  and  condenses 
to  form  an  azo  dyestuff  of  the  formula. 

.\H'„[('6H1).,.\- :  X.|CfiH4)oXH2. 
The  author  finds  that  the  dyestuff  can  be  produced 
upon  the  fibre  by  impregnating,  at  the  ordinary 
temperature,  with  a  solution  of  benzidine  in  hydrochloric 
or  formic  acid,  drying,  and  treating  with  a  dilute  solution 
nt  hypochlorite.  A  yellow  colour  is  obtained,  which  is 
fast  'to  chlorine,  a<  ids',  and  alkalis,  but  possesses  no  great 
fastness  to  light.  Developed  in  an  acid  hypochlorite 
hath  the  shade  tends  towards  mange.  The  colour  may  be 
diazotised  and  developed  on  the  fibre,  but  the  more 
complete  the  degree  oi  oxidation,  the  less  change  is  there 
to  be  noticed  in  the  shade  after  coupling.  A.  Lipp  reports 
that  the  dyestuffs  produced  upon  the  fibre  in  tins  manner 
from  benzidine,  tobdine  and  dianisidine  differ  in  con- 
stitution from  those  obtained  by  Binder  and  Schemer  by 
tin    oxidation  of  the  three   bases  in   substance. — F.  M. 


Sulphidi  nml  vilar  dyestuffs,  which  an  jij-"l  upon  th 
fibr,  a,  tin  reduced  condition.  B.  Aubert  and  L.  Goubyrin. 
Sealed  Note-  Nos.  1767,  Sept..  1907, and  1864, Sept.  30, 
1908.      Bull.  So.  .  [nd.  Mulhouse.  [909,  79,  474     477. 

It  is  found  that  with  dyestuffs  which  arc  brought  into 
solution  by  reduction,  in  the  presence  of  alkali,  the  addi- 
tion "f  p-naphthol  to  the  printing  paste  results  in  the 
production  ol  fullei  shades.  The  dyestuffs  mentioned  a- 
examples  are  [mmedial  Carbon  B,  [mmedial  Brilliant 
Black  5BU,  [ndigo,  Thioindigo  Red  and  the  [ndanthrene 
colours.  Tie-  dyestuffs  are  reduced  by  means  of  alkaline 
hydrosulphite,  the  printing  pastes  containing  glycerin 
and  S-naphthol  besides  the  tbiekening  (starch).  The 
prints  aie  dried,  steamed  foi  3 — 4  minutes,  develops  in 
cold  "inning  uatei  or  with  a  solution  of  bichromate,  and 
finally  soaped  at  60  C.  The  presence  oi  8-naphthol  tends 
to  make  the  paste  more  -table  and  in  some  eases  assists  the 
solution  ol  the  dyestuff.  A.  Museums  reports  that  the/  Bei  I 
oi  'S-naphthol  in  this  connection  has  been  noted  elsew  here, 

but  that   the  earlier  dale  ,,f  the  lirst  of    these  sealed  notes 

ensures  priority  of  the  application  for  this  purpose,  to  the 

authors. — F.  M. 


Bed  ■  olour discharge*  on  direct  shades  which  tin  loin  </.  uelopei 
with   diazotiscd   p-nitranilim    after  dyeing.     A.    Stieglei 
Sealed  Note  No.  1932.  Sept.  24.  1909.     Bull.  Soc.  End. 
Mulhouse,    1909,   79.    178     180, 

The  material,  dyed  with  a  suitable  direct  dyestuff,  is 
printed  with  a  hydrosulphite  discharge  paste  i"  which  an 
addition  of  (3-naphthol  has  been  nude.  The  prints  air 
steamed  for  2 — 3  minutes  at  102  105  C,  and  developed 
no  the  jigger  with  a  1  per  cent,  solution  of  diazotised 
w-nitranilinc.  H.  Schniid  reports  that  the  procet 
bright  red  discharge  effects,  and  mentions  that  the  d.itt  oi 
the  sealed  note  ensures  priority  for  the  application  to  the 
author,  over  a  similar  process  of  rather  later  date  bj 
Krasuski    and    Poplawski. —  F.  M. 

aon-inflammabli  :    Process  for  .     A. 

Chaplet.     Rev.  Gen.  Mat.  Col.,   1!M0.  14,  74—76. 

The  proi  ess  results  in  the  fixation  of  insoluble  inagnesiunfr 
ammonium  phosphate  in  the  fibre.  The  materials  are 
padded  in  a  concentrated  solution  of  a  soluble  phosphate 
(preferably  the  mono-calcium  salt),  and  are  then  passSa 
through  an  ammnniacal  solution  of  magnesium  ehloridc. 
.Magnesium-ammonium  phosphate  is  thus  precipitated 
on  and  in  the  fibre,  and  after  rinsing  in  very  dilute  ammonia 
and  divine,  the  material  is.  for  all  practical  purposes, 
non-inflammable.  The  property  is  but  little  affected  by 
rubbing  or  washing. — F.  M. 

Valuation  of  commercial  hydrosulphites.     Simian.   Set  VII. 

Paten  ra. 

Washing  host  material;  Machine  for .     H..I.  Haddan, 

bm.lon.      From  The  Oil  and  Waste  Saving  Machine  Co., 
Philadelphia.  U.S.A.     Eng.  Pat.  15,571,  July  3,  [909. 

A  ROTATABLE  cage  having  a  perforated  bottom  is  arranged 
inside  a  washing  chamber  which  is  provided  with  a  renm\  - 
able  lid.  The  material  under  treatment  is  put  into  the  i  age 
and  kept  in  agitation  by  steam  jets  discharged  into  if 
through  the  perforations  in  the  bottom.  The  cage  i- 
rotated  by  means  of  a  variable  steam  jet  acting  "ii  vanes 
connected  with  the  centre  piece  of  the  cage.  Water  is  led 
into  the  washing  machine  near  the  bottom  and  is  drawn 
away,  together  with  the  scum  washed  from  the  material, 
through  an  outlet  placed  above  the  level  of  the  top  of  tin- 
cage.  After  the  washing  is  complete,  the  washing  chambei 
is  emptied,  and  the  cage,  driven  at  its  maximum  speed,  I  an 
then  be  used  as  a  hydro-extractor  to  partially  dry  the 
material.       P.  F.  C. 

Mercerising  yarn  in  hanks;    Murium  for .     P.  Hahn. 

Fr.  Pat.  405,551,  July  29,  1909. 

A  MODIFICATION  of  the  machine  described  in  Fr.  Pal. 
325,329  (this  J.,  1903,  730)  in  which  arc  provided  yam 
■  arm  i-  revolving  periodically  round  a  common  axis  and 
on  which  at  intervals  in  different  parts  of  the  machine  and 
simultaneously,  the  operations  of  putting  mi.  impregnating^ 
applying  tension  I",  squeezing,  rinsing  and  taking  off 
1  In    yam.  lake   place.  —  H.  P.  P. 


Dyeing    and    washing    machines.     N.  Kemp,    Galashiels. 
Eng.  Pat'.  21.1124.  Sept.   14.   [909. 

Tin.  improvement  refers  to  machines  in  which  the  yarn 
m  other  material  is  placed  in  a  cage  inside  the  dyc-\esscl. 
and  the  dye  liquor  is  circulated  by  means  of  steam  imniing 
In. m  a  perforated  steam  pipe  between  the  cage  anil  the 
walls  of  the  vessel.  The  circulation  is  only  efficient  at  the 
boiling  temperature,  but  it  is  found  that  by  causing  the 
steam  to  issue  from  vertically  fixed  nozzles  (which  may  or 
may  not  lie  placed  beneath  pipes,  which  assist  the  action), 
the  dye-liquor  is  forced  over  the  sides  of  the  cage  and 
circulates  through  the  material  whilst  the  temperature 
of  the  bath  if  being  raised. — F.  M. 
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I   mill  timiliirly  tiintiiiij  tixtil*    material  u/»n  holibiim 

liki  ;    Ipptinitu*  joi  A    Marshall,  Reyw I 

r.n.    .'.7:it.    Mar.    10,    1909. 

\    dyk-tank    is    provided    with   a    horizontal    perfo I 

partition  having  arranged  on  it-  upper  side  a  numbci   •  •! 

.i<il  spindles.  Each  spindle  has  on*'  end  lirmlj 
tiv.l  in  one  of  t  lie  pert orat  iom  .  >i  thi   partition.     \  I  ml  .Inn. 

iui  tlie  material  to  lie  dyed  i-  then  placed  o\ 
tround  each  spindle,  t lie  lower  end  of  each  ono  being  bo 
oonatructed  as  i,    form  a  seal  with  the  partition,  whilst 
the  upper  end  is  closed  by  a  screw  plug  which  also  serves 

itcn  the  seal  made  by  the  lower  end  of  tin-  In. I, Inn. 
The  dyi  forced  into  the  lower  part   of  tl"'  tank 

ami  circulates  through  the  perforations  in  the  partition, 
spindles  and  bobbins,  and  finally  passes  through  t  Im- 
material  wound  mi  the  bobbins  into  t li<-  uppi  r  pari  of  tin 
dye-tank.     P.  F.  C\ 

cotton  fibri  .    Production  of  -.     P.  A. 

Newton,  London  From  Farbeniabr.  vorm.  F.  Bayer 
nuil  Co..  Elberfeld,  Germany.  Eng.  Pat,  11,355, 
Ma;.    L3,  1909. 

\\\  combining  the  tetrazo-compounds  oi  paradiaminea 
«uli  one  molecule  of  L8-aminonaphthol-3-6-disulphonic 
acid  in  aoid  solution  and  one  molet  ule  of  phenol,  its  homo- 
kgues  or  their  carboxylic  acids,  dyestuffs   are  obtained, 

if  dyed  on  cotton  ami  thru  developed  with  diazotised 
nit  rani  liiu's.  give  green  shades  of  great  fastness  i<»  washing. 
Example: — I s-4  parts  of  benzidine  are  tetrazotised and 
after  the  free  arid  has  been  mainly  neutralised,  a  neutral 
..I  weakly  acid  solution  of  31  parts  of  l-8-aminonaphthol- 
t-6-sulphonic  acid  is  Blowly  added  to  the  solution.  After 
stirring  until  the  formation  of  the  intermediate  compound 
i-  complete,  the  excess  of  acid  is  neutralised  with  Bodium 
,  ai  In  mute,  and  a  concentrated  solution  of  10  parts  of  phenol 
and  4  parts  of  sodium  hydroxide  in  water  is  added,  followed 

ncentrated  solution  of  8  parts  of  sodium  hydroxide. 
After  stirring  for  a  time,  the  mixture  is  neutralised  and 
the  dyestufi  is  salted  out.  It  dyes  cotton  a  blue-black, 
which  when  treated  in  the  usual  way  with  diazotised 
para-  oi  incta-uitraniline.  exposed  to  ail  and  rinsed. 
changes  into  a  deep  green,  which  can  be  discharged  to  a 
pun-  white  with  hydrosulphites  — P.  F.  C. 

Dye-jigs,   'lr.    J.    Brierley   and    S.    Melting.     Eng.    Pat. 
16,286,  July   13,   1909. 

I  v  place  of  the  -mall  rollers  arranged  al  the  bottom  of  a 
which  an-   Miy  liable  to  gel   oul   of  order,  it  is 

ed  to  pass  the  cloth  round  a  skeleton  or  built  up 
roller,  which  will  assist  the  circulation  of  the  dye-liquor, 
and  in  the  interior  of  which  the  heating  arrangi  ment  is 
placed.  In  the  end  walls  of  the  jigger,  hollow  trunnions 
(through  which  steam  may  be  passed)  are  fixed,  and  over 

mside  the  jigger,  metal  disi  -  an-  placed  so  as  to  be 
capable  of  revolving  freely.     These  discs  serve  as  the  end 

nf  the  skeleton  roller;  the  periphery  of  each  is  cut 
away  at  intervals  and  metal  cloth  rails  (shaped  to  tit  over 
the  projections)  are  bolted  to  thi  m,  thus  forming  a  winch- 
like  roller.  A  straight  or  coiled  steam  pipe  is  connected 
to  the  hollow  trunnions,  and  is  suitably  supported  to 
keep  it  in  position  inside  the  roller. — F.  M. 

--./-      for      jiit c,  good*.      L.     Derreumaux-Hullcau. 
Fr.    Pat.   105,290,  -July   21,    1909. 

An  improvement  in  the  ordinary  dye-vessel  for  piece-goods 
ed  to  ensure  rapid  and  uniform  heating  of  the  hath 
by  increased  circulation.  Between  the  usual  perforated. 
vertical,  wooden  partitii  n  and  the  front  of  the  vessel  is 
fixed  a  perforated,  horizontal  partition  about  two-thirds 
the  way  down,  and  the  heating  is  effected  by  a  horizontal 
perforated  steam  pipe  placid  at  the  bottom  of  the  vessel 
under  a   number  of   solid    partitions  arranged   at   angles. 

— H.  P.  P. 

Furs  :  Apparatus  for  treating  and  dyeing .     H.  Duboc- 

quet.     Fr.   Pat.  405.300.  duly  21,   1909. 

In  order  to  economise  in  labour,  the  ordinary  vat  is 
furnished  with  a  hollow  cylindrical,  revolving  cage  in 
which  the  furs  are  placed. — H.  P.  1'. 


i ''!•     g  apparatv    .     I  ircuiatory  Ch.  Lumpp  el  Cie. 

Fr.   Pat    105,432,  Nov.   I  I.   1908 

l     in  apparatus  for  dyeing  fibrous  materials,  by  circulating 
the   liquoi    through    th<  m,   the   materials    art     an 
In  perforated  cells  round  the  periphery  of  a  closed  ba 

adapted  to  lit  either  on  to  the  te  of  i  hydro-extractor, 

hi  into   '  \ al  in  «  hich  the  pi  pi     cod ting  to  the  pum  p 

an  o  arranged  thai  the  Liquor  can  be  cin  ulated  either 
from  the  inside  of  the  basket,  through  the  materials 
and  oul  into  the  vat,  or  from  the  vat,  through  the  materials 
and   mt. i   the   basket.     II.  P.  1'. 

Foaj  dyeings;    Production  of — — .     Badische  Anilin  und 
Soda  Fabrik.     Fr.  Pat  406,145,  Aug.  16,  1909.     Dnder 

Int.  Cnnv..  July  ■-':!.  1909. 
Till.:  2.2-1 I inu-llivl  I.  I  ill. iutlii.ii|iiiii"iivl. inline  prepared 
i-  described  in'Ger.  I'm.  if.-_'.s-_>4  (this  , I..  1908,  iT.'.i  is 
.i  valuable  vat  dyestufi  which  dyes  vegetable  fibres  pink 
shade-  ni  great  fastness.  Example  6  kilos,  of  a  10 
per    cent,  paste   of   2.2-dimethyl  l.l  dianthraquinonyl 

amine  are  well  mixed  with  1000  litres  of  water.  To  the 
mixture  are  then  added  '_'  litres  nl  sodium  hydroxide 
solution  (30  B.),  20  litres  of  a  solution  oi  sodium  hydro- 
sulphite  (prepared  in  the  proportions  of  130  gnus,  of 
sodium  hydrosulphite  and  tin  e.e.  of  sodium  hydroxide 
solution  of  30  15.  to  a  litre  of  water)  and  4l>  kilos,  of 
Glauber's  salt.  The  cotton  is  dyed  ill  the  hath  thus 
i. I.t. lined  for  half  an  hour  in  the  cold  and  is  then  washed, 
soaped  and  dried.  —  P.  F.  < '. 

Bowking   vegetable   fibre*   which   have  '»■»   dyed   with    ml 

dyestuffs;  Process  for .     Farbwerke  vorm.     (leister, 

Lucius,  und  Bruning.  Ger.  Pat  218,254,  Dec.  25, 
1908. 
Vegetable  fibres  dyed  with  vat  dyestuffs  an-  liable  in 
bleed  when  boiled  with  caustic  alkalis  or  alkali  carbonate 
solutions;  it  is  found  that  this  can  be  prevented  by 
adding  an  alkali  Inornate  to  the  bowking  liquor,  which 
may  consist  of  a  solution  of  1 -•_'  per  cent,  (on  the  weigh! 
of  the  goods)  of  solid  caustic  soda,  with  the  addition  of  (P2 
to  05  per  cent,  of  potassium  hroniatc  (also  mi  the  weight 
of  the  goods).  (Compare  Fr.  Pat  392,868  of  1908; 
this  J.,  1909.  89.)— T.  F.  B. 

/,7m   and  violet  dyeings  «»  fibres;    Process  /or  producing 

.     Farbeniabr.     vorm.     F.    Bayer    und    t'o.     Ger. 

Pat  218,255,  Feb.  20,  1909. 

Cotton  is  dyed   with  the  asymmetric  dyestufi  obtained 

from  one  moi.  of  diazotised  nionoacidyl-pheiiylenediamine 
or  -toluylenediamine,  or  their  derivatives,  one  mol.  of 
2.2-dinaphthylamine-5.6-dihydroxy-7.7-di8ulrjhonic  acid, 
and  one  nml.  of  a  naphttiolsulphiinie  acid  or  2.6.7- 
aminonaphtholsurphonic  acid  (which  may  be  substituted 
in  its  amino  group);  the  goods  are  then  treated  with 
diazotised  iiitraniline,  when  fast,  clear,  blue  to  violet 
shades  are  produced,  on  which  white  resists  may  be  printed. 

— T.  F.  B. 

Effects  upon  textile  fabric*  ;    Production  of  certain  orna- 
mental   •      The      Calico      Printer's      Assoc..      Ltd., 

Manchester,   F.   Ashton,   Eyde,  and  H.  A.  Costobadie, 
Overdale.     Eng.  Pat.  7650,  March  31,  1909. 
The  material  to  he  treated  is  tii-t  printed  with  Buil 
colours  by  one  or  more  rollers  of  arotary  prii  bine, 

i.iii  ii,,  last  roller,  which  is  heated  and  proi  ded  with  a 
heated  doctor-box.  doctor  and  colour-box,  print 
mechanical  resist  of  high  melting  point  either  partial]] 
or  wholly  over  the  colours  firs)  printed.  The  exact 
composition  of  the  resist,  which  consi-i-  essentially 
of  a  mixture  of  resin  and  wax'- ■"  tits..-  ding 

to  the  .Heels  desired.  Fot  lotid  resists  enough  wax  is 
added  to  the  resist  to  pi.  vent  it  from  becon 
when  cold.  If  it  is  desired  to  prodnce  vein-like  markings 
on  the  resist  pattern,  a  brittle  resist  is  used,  which,  when 
cold,  is  cracked  by  mechanical  treatment  or 
Whichever  resist  is  employed,  the  printed  material  is 
.  dyed  and  the  resist  is  then  removed.— P.  F.  C 
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[April  16,  1910. 


Gloss  on  woven  materials  of  cotton  :    Production  of  o  water 

and  soap  proof .     C,    Kumpf.    Klherfeld.  Germany. 

Eng.  Pat.  5771,  Mar.  10.  1909. 
Tin:  goods  are  tirst  well  moistened  and  a  high,  shiny 
-  is  imparted  to  them  by  hot  calendering,  pressing  or 
Uistering  processes.  This  gloss  is  then  fixed  by  Bub 
mitting  the  goods,  preferably  in  the  Btretched  condition, 
to  a  very  high  temperature,  say  400  C.  By  the  action 
oi  the  heat  a  part  of  the  gloss  is  lost  owing  to  the  dis- 
placement of  the  fibres.  This  ran  be  prevented  by  treating 
the  goods  with  a  shiny  adhesive  material,  preferably 
containing  starch,  either  before  or  after  the  "  glossing  " 
process.  After  the  gloss  has  been  fixed,  this  material 
is  removed  by  an  after  treatment. — P.  F.  C. 

Coating  uxtvtn  fabric*,  paper,  or  the  like  ;   Process  for . 

(J.    Gawlioh,    Breslau,    Germany.     Eng.    Pat.    16,199, 
July  12,  1909.     Dnder  Int.  Conv.,  Aug.  26,  1908. 

A  waterproofing  material,  with  or  without  weighting 
ingredients,  is  applied  to  the  paper  or  fabric  in  a  dry 
or  slightly  plastic  condition  and  is  subsequently  dis- 
solved and  rendered  adhesive  by  the  action  of  solvents 
in  the  form  of  gas,  vapour,  mist  or  spray,  the  water- 
proofing material  being  insoluble  in  water. — P.  F.  C. 

Finishing      material  ;      Preparation       of     a  .      Erste 

Triester  Keisschul-Faljriks-A.-G.      First  Addition,  dated 
dune  19,  1909,  to  Fr.  Pat.  340,074,  Dec.  17,  1904. 

TnE  product  obtained  by  the  process  described  in  the 
principal  patent  (this  J.,  1905,  617)  is  submitted  to  the 
usual  treatments  for  converting  starch  into  sugar,  dextrin. 
or  vegetable  gum.  -P.  F.  C. 

Drying  and  finishing  dyed  yarns  and  fabrics;    Process  for 

simultaneously .     YV.  Aderholdt.     Fr.  Pat.  406,447, 

Aug.  24,  1909. 

The  wet  material  is  passed  through  a  calender  having  at 
least  one  bowl  heated,  so  that  a  very  rapid  drying  takes 
place.  This  causes  the  material  to  assume  the  design  of 
the  drying  bowl,  which  may  be  either  smooth  or  engraved, 
and  the  effect  produced  is  net  affected  by  the  action  of 
steam  or  water. — P.  F.  C. 


VII.— ACIDS;    ALKALIS;     SALTS;     NON- 
METALLIC    ELEMENTS. 

[Boric  and  oxalic  acids  .-]  reciprocal  increase  of  solubility. 

\V.  Herz.  Z.  anorg.  Chem.,  1910,  66,  93—94. 
The  solubility  of  boric  acid  in  water  is  augmented  by 
increasing  addition  of  oxalic  acid,  and  the  solubility  of 
oxalic  acid  is  affected  in  like  manner  by  boric  acid,  recipro- 
cal saturation  being  reached  when  13-77  grm.-mols.  of 
oxalic  acid  and  11-98  grm.-mols.  of  boric  acid  are  present 
in  10  litres  of  solution.  A  complex  boroxalic  acid  is 
probably  formed. — F.  Sodk. 

Chloride  electrolysis;    Technical  alkali .     R.  Taussig. 

Trans.  Faraday  Soo.,  1910,  5,  258—268. 
The  author  has  constructed  a  special  experimental  cell 
with  appliances  for:  (1),  supplying  and  regulating  the 
current,  and  for  measuring  the  intensity  and  E.M.F.  of  the 
I  nrrent  passing  through  the  cell,  as  well  as  the  E.M.F.  ol 
polarisation  ;  (2),  maintaining  and  controlling  the  tem- 
perature and  the  circulation  of  mercury  and  brim-  ;  (3), 
taking  samples  of  amalgam  and  estimating  the  sodium  ; 
and  (4),  withdrawing  and  absorbing  the  chlorine.  The 
relation  between  the  different  factors  (temperature, 
KM.  I'.,  current  density,  rates  of  circulation,  etc.)  is  shown 
in  tables,  and  the  current  efficiency  is  plotted  as  a  function 
of  various  quantities.  The  efficiency  is  generally  more 
or  less  reciprocal  (other  factors  being  constant)  to  the  rate 
of  re. formation  of  the  amalgam,  and  is  found  to  fall  off 
gradually  at  first  and  then  more  rapidly  as  the  concen- 
tration of  the  amalgam  is  increased  (from  0-0026  to  0-0280 


per  cent,  of  sodium  iu  the  mercury).  As  a  function  of  the 
Urine  circulation  the  current  efficiency  is  seen  to  increase 
gradually  with  the  rate  of  circulation  to  a  maximum, 
which  is  subsequently  maintained.  In  tho  author's 
apparatus  holding  about  150  c.c,  there  was  very  little 
Increase  of  efficiency  above  1  c.c.  per  minute.  The  effect 
of  temperature  variation  shows  a  distinct  maximum  in 
current  efficiency  at  about  17°  C.  with  a  large  falling  off 
in  either  direction.  The  effect  of  varying  current  density 
19  connected  also  with  the  variation  in  concentration  of 
the  amalgam  and  rate  of  mercury  circulation,  but  the 
curves  Bhow  that  high  efficiencies  (of  96  per  cent,  and 
upwards)  can  be  obtained  with  comparatively  low  current- 
densities.  In  discussing  technical  processes  the  author 
refers  to  disadvantages  of  the  old  Castner-Kellner 
rocking  cell  (now  practically  superseded)  and  then  describes 
the   Kellner  compressed  air  cell  (see  Figure)  which  has 


three  compartments  joined  by  siphons,  the  chlorine  cell 
being  in  the  middle  and  the  caustic  soda  ones  at  the  sides. 
In  the  alkali  compartments  are  wells  into  which  dip  the 
vessels  for  compressed  air.  These  drive  the  mercury 
from  one  side  compartment  to  the  other,  through  the 
central  one.  The  anodes  are  wire  gauze  sheets,  5x5  cm., 
weighing  1  grm.  each,  and  each  4000-ampere  chlorine  cell 
contains  518  of  these  sheets  mounted  in  six  cement 
electrode  boxes.  The  cathodes  are  grids  of  cast  iron  and 
a  shunt  is  provided  between  mercury  and  iron  to  prevent 
loss  of  mercury.  Other  commercially  applied  processes 
are  the  Kellner-Solvay  and  the  new  Castner-Kellner.  In 
the  former  the  circulation  of  mercury  is  produced  by  a 
cup-wheel,  and  in  the  latter  by  an  Archimedean  screw. 
For  building  the  cells,  concrete  finished  with  cement  i« 
almost  the  universal  material  at  present,  slate  and  other 
similar  substances  having  been  abandoned.  Of  recent 
inventions  using  carbon  anodes,  the  Wildermann  cell  (this 
•I.,  1903,  703)  which  permits  of  the  use  of  very  high  current 
densities,  and  the  Bell  cell  which  has  special  provision 
for  preventing  contamination  of  the  mercury  by  anodic 
impurities  are  apparently  workable.  Soap  diaphragms 
have  proved  unworkable  in  practice,  but  baryta  diaphragms 
which  are  very  durable  and  have  only  small  resistance 
seem  to  be  meeting  with  wider  application. 

— W.  H.  P. 

Sodium  carbonate  ;    The  isolation  of  stable  salt  hydrates, 

with   special   reference    to   the    stable   hydrates    of   . 

Alex.  C.  Gumming.  Chem.  Soc.  Proc,  1910,  26,  57—58. 
If  a  mixture  of  hydrates  be  exposed  to  the  dehydrating 
action  of  a  large  supply  of  the  corresponding  anhydrous 
salt,  the  hydrates  lose  water  until  the  lowest  hydrate  is 
left  in  a  pure  state,  after  which  no  further  dehydration 
occurs.  The  next  lowest  hydrate  may  be  prepared  in  a 
similar  manner  by  the  use  of  the  lowest  hydrate  as  the 
desiccating  agent.  It  is  very  probable  that  all  the  hydrates 
of  a  salt  may  be  prepared  in  this  manner.  The  process 
may  be  carried  out  in  the  reverse  direction,  that  is,  a 
hydrate  may  be  prepared  in  a  pure  state  by  the  hydrating 
action  of  the  next  higher  hydrate,  or  in  the  case  of  the 
highest  hydrate  by  the  hydrating  action  of  the  saturated 
solution. 

These  two  methods  have  been  applied  to  tho  isolation 
of  the  monolivdrate.  heptahydrate,  and  decahydrate  of 
lodium  carbonate.  The  rates  at  which  these  and  other 
hydrates  gain  or  lose  water  under  certain  conditions,  and 
some  incidental  phenomena,  such  as  a  well-defined  case  of 
suspended    transformation,    were   described. 

Sodium    hydrosulphile.     M.    Bazlen    and    A.    Bernthsen. 
Ber.,   loin.  43,  501—504. 

The  authors  maintain  thai  the  views  put  forward  by 
llrloff  (this  .(..  1908,  501)  as  to  the  constitution  of  hydro- 
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Nlphitefl  and   sulphoxylates  arc  quite   untenable      They 
point  "in  -.  >vi  i-.il  weak  points  in  the  <*  x  |  mi  i  iikh  I  1 1  mi  thode 
ted   by   OrlolT,  ami   state   that    his   results   afford   no 
(nutworth)   evidenee  against   the  eorreetness  "I   the  con 
ilisheil    bj     Hernthson    mui)  for 

ndium  hydrosulphiti   (see  this  .)..  liK1">,  320)       \   S 

II  ua  Valuation    of    commercial  I'     S. 

Sinnatt.     .1.  Soe.    Dyers  and  Col.,    1910,  26,  61     58. 

method  employed  is  based  upon  the  fact  that  by 
complete  oxidation  with  hydrogen  peroxide,  each  molei  tile 
oJ  hydrosulphite  produces  one  molecule  of  free  sulphuric 
About  0-6  grin,  of  tin-  hydrosulphite  powder  ifl 
■lowly  added  to  a  mixture  of  '_'•">  e.c.  of  V  I  caustic  soda 
and  .mi  c.c,  of  hydrogen  peroxide  of  about  In  volume 
Itrength.  The  hydrosulphite  rapidly  dissolves;  I  In- 
mixture  is  then  heated  to  destroy  the  excess  of  peroxide, 
the  excess  ol  caustii  soda  is  determined  by  titration 
»a!i  .V  I  sulphuric  acid.  The  results  obtained  agree 
very  well  with  those  obtained  by  the  rediu  tionof  Methylene 

Blue.       F.   M. 

Sodium  arsenate  solution;     Volumetric  valuation  oj . 

B.   Lukanow.     Apoth.-Zeit.,   1910,  25,  122. 

,i  nt  the  solution,  in  a  stoppered  flask,  are  treated 
with  It  grins,  of  potassium  iodide  and  20  c.c.  of  concentrated 
hydroi  hlorii  acid.  After  standing  for  10  to  15  minutes, 
nut  longer,  any  sublimed  iodine  in  the  neck  of  the  Husk 
i-lird  down  with  about  20  c.e.  of  water,  and  the  free 
iodine  is  titrated  in  the  usual  manner,  with  .V  10  thio- 
nilphate  solution.  Every  two  molecules  of  iodine  liberated 
are  equivalent  to  our  molecule  of  arsenic  acid. — J.  0.  B. 

percarbonates.     E.  H.  Riesenfeld.    Ber.,  1910,48,666    568 

Replying   to  Tanatar   (this  J.,    1910,   210)  the   author 

shows  that  solutions  of  true  percarbonates,  to  which 
1 1 m  carbonate   has  been  added   in   the   proportion  of 

2  molecules  to  1  molecule  of  perearbonate  still  liberate 
ine  from  potassium  iodide,  whilst  "  pseudo "  per- 
bonates  containing  much  less  sodium  carbonate  liberate 

none    or   only    traces. — J.  T.  D. 

/'- narbonates.     B.  WoltTenstein.     Ber.,  1910,43,  639— Ii41 

Kiesenfeld  and  Reinhold  (this  J.,  1910,  21)  have  over- 
Linked  the  fact  that  von  Hansen  (Z,  Klektrm  hi  in.  1897, 
3,  495)  prepared  electrolytically  a  99  per  cent,  potassium 
perearbonate.  The  author  maintains  also  that  the 
salts  obtained  by  Peltner  and  himself  by  reacting  with 
carbon  dioxide  on  sodium  dioxide  ami  trioxide  are  true 
percarbonates. — J.  T.  D. 

X Urate  of  soda.     W.    Montgomery   and   Co.,   March    l'i. 
1910.     [T.R.] 

Owing  to  a  very  active  demand,  deliveries  in 
Europe  during  February  were  330,000  tons,  against 
160,000  last  year,  whilst  those  for  1-15  March  were 
187,000  against  136,000  in  1908.  Visible  supply  is  now 
practically  the  same  as  last  year.  On  the  Continent 
it  is  believed  that  deliveries  will  still  continue  on  a  large 
scale,  in  which  ease  there  would  be  room  for  farther 
improvement,  £9  15s.  per  ton  free  conveyance  in  dock 
lor  delivery  in  equal  monthly  quantities  from  now  to 
•June  is  the  ruling  price  for  commercial  quality. 

Calcium  acetate  :    Commercial  analysis  of  truth   —  -.     .1. 

Jedlicka.  Z.  anal.  Chem.,  1910,  49,  97-  102. 
Tin:  author  recommends  the  following  modification  of 
Fresenius'  distillation  method  (see  tins  .1..  inns.  1012),  as 
both  simple  and  accurate.  5grms.  of  the  sample  arc  distilled 
in  a  300  c.c.  Erlenmeyer  tlask  with  50  c.e.  of  water  and 
60  c.c.  of  phosphoric  acid  (sp.  gr.  1-20),  until  spirting 
begins  j  50  c.c.  of  water  arc  then  added,  and  the  distillation 
is  repeated  ;  instead  of  distilling  a  third  time,  the  distillate 
is  then  titrated  with  alkali,  and  0-10  c.c.  of  .V  1  sodium 
hydroxide  are  added,  as  a  correction,  to  the  volume  of 
alkali  required.  The  first  distillation  should  last  an  hour 
and  the  second,  half-an-hour.  and  the  tirst  distillate  should 
measure  S7     !HI  o.C  — F,  Sodn. 


( 'up  u   oa  k/.  mul  of  .  Ifflnity  r<  lot 

\.  .1.  Allmaiid.     (  hi  in    Boc    Proo.  I'.Uo.  26, 
66 

I'iU'Iiij.im:  euprie  hydroxide  i  a  ordinary  i 

in      When,  however,  it  is  shaken  with  alkaline  or  am- 
moniaoaJ  solutions  at    26°  C,  it    loses  water  and  becomes 
oonverted  into  ouprio  oxide.     The  e  two  facts  are  appai 
enilv  contradictory,  and  to  explain  them,  tensimetric  and 

electi 1 1  ii-  experiments  have  been  oarried  out,  lead 

to  the  following  result-  (a)  BVeshh  prepared  onprii 
oxide  "ages"  with  time,  as  indicated  tn  what  follows, 
its  ine  energy  oontent   thereby  falling,     (a)  This  ageing 

is    attributed    I creasing    moleoulai    complexity     oof 

to  crystallisation  or  to  surface  changes. — and  i-  irrever- 
sibli  (i  i  The  explanation  given  accounts  qualitatively 
for    the    eleotromotive    l>, -Inn  n.ur    of    samples    of    copper 

oxide      whioh      have      been      subjected      to      vai 
thermal  treatment,  and  may  perhaps  throw  some  hehi  on 
phenomena  noticed  in  the  determination  of  dissociation 

pressures  of  certain  oxides  at  higher  temperatures,  (d) 
The  tensiiiieliie  and  eleetrometrie  evidence  shows  that 
crystalline  cupric  hydroxide  is  stable  with  respect  to 
freshly-prepared  euprie  oxide  and  unstable  with  respect 
to  aged  samples  of  euprie  oxide.  A  saturated  solution  of 
euprie  hydroxide  is  unsaturated  with  respect  to  "  fn 
euprie  oxide,  and  supersaturated  with  respect  to  "  aged 
cupric  oxide,  which  fact  explains  the  apparently  anoma- 
lous stability  relations  of  cupric  hydroxide,  on  the  one 
hand,  and  cupric  oxide  and  water  on  the  other.  (K)  The 
free  energy  changes  associated  with  a  number  of  reactions 
at  the  ordinary  temperature  have  been  measured  or 
calculated,  (f)  The  dissociation  pressure  of  euprie  oxide 
at  1030  has  licen  deduced,  and  shows  excellent  agreement 
with  the  experimentally  determined  values. 

Zinc  peroxide  ;    V ablation  oj  commercial .     P.  1/emaire. 

Rep.  Pharm.,  1910,  22,  1—4. 
0-2  orm.  of  the  sample  is  dissolved  in  10  c.c.  of  dilute  (1  :  10) 
sulphuric  acid.  The  solution  is  titrated  to  a  permanent 
pink  tint  with  N/H)  permanganate,  each  c.c.  of  which 
is  equivalent  to  0-0008  grm.  of  oxygen  derived  from 
peroxide  (or  with  the  above  quantities,  to  2-425  per 
cent,  of  zinc  peroxide).  Of  15  samples  thus  examined, 
the  best  contained  40-98  per  cent,  of  zinc  peroxide,  and 
the  worst    11-15  per  cent. — J.  O.  B. 

Hydrogen    peroxide    in    presence    of    persulphuric    acid  ; 

Volumetric    determination     of .     A.     Skrabal     and 

J.  P.  Vacek.  Oesterr.  Chem.-Zeit,,  1910,  [2],  13, 
27—29.  Chein.-Zeit.,  1910,  34,  Rep.  121. 
The  solution  containing  the  hydrogen  peroxide  and 
persulphate  'is  treated  with  dilute  sulphuric  acid  and  a 
measured  quantity  of  ferrous  sulphate  solution,  then 
diluted  with  an  equal  volume  of  boiling  water,  and  the 
excess  of  ferrous  sulphate  titrated  with  permanganate. 
11  .<•  be  the  quantity  of  hydrogen  peroxide,  y  that  of 
ilphatc.  /  that  of  the  ferrous  sulphate  used,  and 
p  that  of  permanganate,  then  the  total  oxidising  powi 
of  the  solution  is  represented  by  the  equation  : 
s — x-i-y=f — p,  all  the  quantities  being  expressed  in  terms 
oi  i.e.  of  the  permanganate  solution.  Another  equal 
portion  of  the  original  solution  is  treated  with  a  solution 
of  3-  5  grma.  of  manganese  sulphate,  acidified  with 
dilute  sulphuric  and.  and  permanganate  solution  run  in 
until  a  considerable  quantity  of  manganese  dioxide  is 
precipitated.     When    the    evolution  of   gat  «ed, 

oi  ferrous  sulphate  is  added,  the  solution  is  diluted 

with  an  equal  volume  of  boiling  water,  and  the  excess  of 
ferrous  sulphate  titrated  with  permanganate.  If  /*  be 
the  quantity  of  ferrous  sulphate  used,  and  p1.  the  total 
quantity   of"  permanganate,  then   y=\  ,'     ;i-  ™ 

from  this  equation,  together  with  that  given  above,  the 
values  of  x  and  y  can  be  calculated.— A.  S. 

Bismuth    subnitraU  .     1), termination    of   tin    acid    radical 

and   it!   relation   to   tin    constitution   of  ' • 

.1.   15.  P.  Harrison.     Analyst,  1910,  35.  118—124. 
The    author    finds    that    the   acid    radical    of    bismuth 
aubnitrate  is  determined  most  satisfactorily  by  heating 
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the  subnitrate  with  sodium  hydroxide  until  the  bismuth 
■  vidr    formed    I  ed    a    uniform    yellow    colour, 

then   filtering   the   mixture,   heating   an  aliquot    portion 
of  the  filtrate  with  ■  Iphuric  acid  to 

remove  carbon  dioxide,  and  determining  the  nitric 
ai  ill  present  in  the  usual  way  in  a  nitrometer.  The 
sodium  chloride  method  proposed  by  Brown  (tins  J., 
1308,  365)  yields  ooncordant  results,  and  the  nitric  acid 
may  also  be  determined,  in  the  filtrate  obtained  on  the 
mpoeition  of  the  bismuth  subnitrate  with  sodium 
hydroxide,  by  means  of  the  "nitron"  method  (tins 
J„  1005,  201),  The  method  described  by  Smith  (this 
J.,  1001,  140)  is  considered  to  be  untrustworthy,  owing 
tc.  the  absorption  of  carbon  dioxide  during  the  heating 
with  sodium  hydroxide  Bolution  ;  the  results  obtained 
are  too  high,  whilst,  when  heat  is  not  used,  the  results 
are  lower  than  the  average  figure  for  the  percentagi 
of  nitric  acid.  Various  samples  of  bismuth  subnitrate 
examined  by  the  author  yielded  from  73.8  to  80.5  per 
cent,  of  bismuth  trioxide  on  ignition,  one  sample. 
however,  gave  7S.S  par  cent.,  but  this  is  regarded  as 
being  exceptional);  from  15.35  to  15.81  per  cent,  of 
nitric  anhydride  and  from  4.o:>  to  o.77  per  cent,  of 
water.  The  average  molecular  proportion  of  these  .con- 
stituents in  ten  samples  (omitting  the  exceptional  one) 
was  119:1-00;  1-60,  bo  that  i;Hi._,(  >„5N2<  >,>UL<  I, 
represents  the  simplest  constitutional  formula  for 
commercial   bismuth   subnitrate. — W.  P.  S. 

Antimony  hydride;     [.Reactions  and  determination  of ]. 

H.    Re'cklebcn  and    A.   (oittieh.      Z.   anal  Chem.,    L910, 
49.  73—84. 

ANTIMONY   hydride   resembles   tire  corresponding   arsenic 
compound   in   its  behaviour  towards  most  reagents,     lis 
action    on    silver    nitrate    solution  is  precisely   analogous 
to   that    of    arseniuretted    hydrogen    (this  J.,  1906.  236 
being  expressed  by  the  equation. 

a,8b+6AgNO,+3H20=6Ag  H,SbO,H  6HNO„  but. 
as  in  the  case  of  arsenic,  the  antimony  cannot  be 
determined  by  weighing  the  precipitated  silver  ;  of  the 
antimony  hydroxide,  part  is  precipitated  and  part 
remains  in  the  solution.  On  account  of  the  insolubility 
of  antimony  oxide,  the  complete  oxidation  of  antimony 
hydride  to  antiinonic  acid  is  difficult,  except  in  the  presence 
of  a  suitable  solvent,  such  as  tartaric  acid.  By  the  fixed 
alkalis  and  alkaline-earths,  however,  antimony  hydride 
is  more  readily  decomposed  than  arseniuretted  hydrogen. 
For  the  absorption  of  antimony  hydride  from  a  gaseous 
mixture,  provided  the  proportion  be  not  too  small, 
solutions  of  silver,  iodine,  or  iodic  acid  are  best;  strong 
solutions  of  mercuric  chloride  also  act  slowly  in  this 
capacity,  but  sodium  hypochlorite  is  ineffective.  The 
diminution  in  volume  of  the  gas  may  be  directly  observed, 
or  the  proportion  of  the  hydride  may  be  obtained  in- 
directly by  determining  the  antimony  present  in  the 
precipitate  and  solution  ;  when  using  a" solution  of  iodine 
or  iodic  aeid.  the  antimony  may  also  be  determined 
by  titrating  the  excess  of  the  absorbent. — F.  Sodn. 

Sulphur    dioxide;     Absorption    of by    rubber    and   by 

wool.  A.  Reyohler.  J.  ('him.  phys.,  1910,  8,  3—9. 
MEASUREMENTS  of  the  absorption  of  sulphur  dioxide  by 
rubber  and  wool  show  that,  with  the  former  substance, 
the  phenomenon  is  one  of  solution  only,  but  that  wool, 
which  absorbs  the  gas  much  more  slowly  than  rubber. 
fixes  part  of  it  chemically.  (See  also  "this  J.,  1910 
83.)—  I.  Sodx. 

Carbon  bigulphidt  ;   Equilibrium  in  0u  formation  of . 

K.  Koref.  Z.  anorg.  Chem..  1910.  66.  7.'!  02, 
Equilibrium  in  the  formation  of  carbon  bisulphide 
from  solid  carbon  and  gaseous  sulphur  has  been  studied 
at  various  temperatures  between  800°  and  L100  C 
and  the  equilibrium  constants  obtained,  both  by  the 
formation  and  dissociation  o(  the  substance;  in  either 
case,  the  gas  concerned  was  passed  at  varying  rates 
through  a  heated  tube,  and  equilibrium  was  assumed 
to  be  reached  when  the  constant  remained  unaltered  at 
different  rates.  Carbon  bisulphide  is  found  to  be  an 
exothermic     compound,     its     heat    of    formation      being 

12. .".o(i  pals,;     the  negative  heat  of  formation  observed 


by   previous   workers,   using   solid   sulphur,   is    probably 
due  to  the   very   large  heat  of   vaporisation  of  sulphur, 

— F    * 


in  tic  cardioid  ultra- 
1910,  43,  692 


Phosphorus;  Transformation  of  — 
microscope.  H.  Siedentopf.  Ber., 
When  white  phosphorus  is  placed  in  the  quart/,  chamber 
of  a  cardioid  ultramicroscope,  the  transformation  into  red 
phosphorus  can  be  readily  followed.  This  is  caused  by 
i  he  ai  t  ion  of  light .  mainly  by  that  of  the  visible  sp<  ctrunv 
The  rays  of  long  wave-length  are  removed  by  lung  water. 
chambers  and  those  of  short  wave-length  by  the  glass  of 
the  illuminating  lens.  The  transformation  only  takes 
plare  in  the  field  of  intense  illumination,  but  a  few  tenths 
ul  a  millimetre  in  diameter.  The  source  of  light  wasan 
are  lamp.  Almost  immediately,  white  submicrons 
appeared  but  rapidly  became  so  bright  that  further  obser- 
vation could  only  be  carried  on  through  a  cobalt 
which  transmitted  the  red  and  blue  rays.  It  was  then 
observed  that  the  white  particles  all  finally  became  red. 
In  subdui  d  light  fewer  submicrons  were  formed,  and  threw 
off  three  or  more  whitish  prolongations,  some  of  which 
were  slightly  curved.  These  were  not  polarised.  When 
intense  light  was  now  admitted,  both  the  particles  and  the 
prolongations  were  converted  in  a  few  seconds  into  red 
phosphorus  in  the  same  manner  as  in  the  experiment  first 
described.  Similar  phenomena  occurred  in  a  concentrated 
solution  of  white  phosphorus  in  carbon  bisulphide,  but 
the  submicrons  which  were  first  formed  adhered  to  the 
sides  of  the  chamber. — E.  F. 

Atmospheric   nitrogen;     Utilisation  of .     [Illustrated. 

A.  W.  Crossley.     Pharm.  J..  1910.  84,  329— 340. 

Alkali  nut  r>i  mid  oxidimetry  of  dirty  and  coloured  solid  ions. 
McMyn.     See  XX1I1. 

I  ul ii /in  trie   <lt  ti  nni nation   of  sulphuric  acid  by  tin    barium 
chrorniil:    method.     Holliger.     See  XXIII. 

lodometric    determination  of   phosphoric  acid.      Ait  maun. 
See  XXIII. 

Patents. 

Sulphur   trioxide;    Apparatus   for   manufacturing by 

tin  contact  process.  G.  Eschellmann,  A.  Harmuth,  and 
(ies.  der  Tentelewschen  Chem.  Fabrik.  St.  Petersburg, 
Eng.   Pat.   23.419.  Oct.   13,   1909. 

A  preliminary  contact  chamber  (A)  is  disposed  above  a 
second  contact  chamber  (C).  a  circular,  perforated  plate 


i  L),  which  carries  a  system  of  contact  elements  (M)  of  the 
Hist  chamber,  serving  to  separate  (A)  and  (C).    The  plate 
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ill    up  .if  a  nil  nil"  i  itl  annular  sections,  which 

upon  i  In'  "tin  i .  ami  11.1-1    rn  ilv    i •  ■ ' 1 1 . ■  ■  abli        E  "  h  r>l 

■I  ii  |m  forated,  truncated 

iniiil   (I),  closed  ai    ilir  tup  and   open  al    the   bottom, 

elements    also    I >i-Liiu    iit«lf|itiulini    "I    one    another, 

■  .in  Ii  niui  en  o\  able,     The  lower  cj  lindi  i     C) 

■i  in  of  2.">  identieal,   |>erforatcd   plates  (p), 

lowest  ol  w  Inch  rests  n]>on  a  series  ol  vertii  al  I i  . 

which  rest  upon  the  eoneave  bottom  (K).     The  catalytic 
prefei  ably     plat  inised    asbestos,    is    placed 

npon  the  upper  [x*rforatcd  plate  system  in  a  layei  >.t  al t 

iln   -auir  height  as  the  pyramids  (1),  thus  forming  a  rela 

tiv.lv  thick  layer  spread  ovei   a  large  surface.      Upon  the 

towel    perforated    plate  system,   the  catalytic   material   ii 

ply  placed   upon  each  plate,  before  the  next   plate  is 

(I  in   position.      Ml  'In-   parts  of  the  upper  oylindei 

in  easily  removable  through  the  cover  (E),  which  can  be 

taken  off,  and  through  an  opening  in  tin-  brail  1 1  >■       \ cci 

t..  i  dr  lower  system  (p    i    obtained  by  removing  the  units 

\l     ami  all   the   intervening    perforated   plates  and   discs. 

lairs  uhI  replacements  oi  an)   portion  "I  the  apparatus 

inuy    thus    In-    conveniently    made.     To    get    rid    of    any 

moisture  retained  by  tin-  contact  mass,  when  starting  the 

apparatus,  a  valve  (R)  in  the  side  of  (A)  is  opened,  ami  dot 

air  is  forced  through  the  opening  ill)  ami  passes  out   at 

I:  .     Tin-   valve   is   thru   closed,   tin-   mixture   of   sulphui 

dioxide  and  air  is  led  in  at  (H),  passed  through  the  catalytic 

layei s,  ami  out  at  it ; i.     O.  R. 

Sulphuric   arid;     Process   fur   Hi,    manu/acturi    of  by 

oxidation  of  mtlphurous  acid  In/  means  <>/  ultra-violet  light. 
A.  Coehn  and  H.   Becker.     Get.   Pat.  217. 722.  July  9, 

I1HI7. 

I'HCRic   acid    is    prepared    by   exposing   a   mixture   "I 

sulphur  dioxide  ami  oxygen  mr  an  !.  pntiTably  containing 

<  of  oxygen,  to  ultra- v  iolet  light  of  low  intensity,  the 

ated  above  300   ('.     The  yield  of  sulphui 

tide  is  increased  if  the  reaction  mixture,  afti  i  exposure 
to  thr  rays,  be  cooled  in  stages.     (See  also  this  .1..   1910, 

peg  i   a.'s. 

Arid  mixturi  »  mitable  for  nitration*  ;  Proci  is  of  •!■  nitrating 
mill  runr.  rim)  -.  \  Utilisation  ol  atmosphi  ric  nitrogi  u.  | 
V.  Vender.  Fr.  Pat.  405,819,  Aug.  7.  1909.  Under  Int. 
Conv.,   lug.  8,  1908. 

Thk  hot  gases  obtained  by  the  combustion  ol  atmospheric 
nitrogen  are  employed,  in  this  process,  for  denil  rating  acid 
mixtures   which   have    been    used    for   nitration    purposes 

.  the  nitration  of  glycerin),  and  the  oxides  of  nitrogen 
are  subsequently  condensed.  A  system  of  two  towers 
may  In-  used,  the  first  of  which  is  heated  exter- 
nally by  the  hot  gases  :  these  then  pass  through  the  second 
tower,  which  is  fcil  by  the  acid  mixture  to  be  treated, 
and  from  the  bottom  of  which  strong  sulphuric  acid  is 
withdrawn.  The  nitrous  gases  from  the  second  tower  are 
ci  i  in  loused,  and  furnish  nitric  acid  of  about  (id  per  cent, 
strength  :  this  is  admitted  to  the  first  tower,  together  with 
a  part  of  the  strong  sulphuric  acid  previously  obtained, 
and  strong  nitric  acid  (98  per  cent.)  is  thus  obtained  bj 
distillation,  the  sulphuric  acid,  reduced  to  about  7~>  per 
cent,  strength,  being  sent  back  to  the  second  tower.  All 
the  sulphuric  acid  and  nitric  acid  arc  thus  recovered  in  a 
concentrated  form,  and  synthetic  nitric  acid  is  prepared 
al   a  reduced   cast.      P.  Si  >i>n. 

urn   biearbonati   •/-  n    product    in    lit*    manufacture   of 

alumina  .    Process  of  manufacture  of .     D.  Peniakoff. 

I'V.  Pat   105,61  I.  Nov.   18,  1908. 

Thk  impure  liquors  containing  sodium  carbonate,  which 
obtained  in  making  pure  alumina  from  bauxite,  are 
concentrated  to  32" — 33°  B.  ami  then  treated  with  carbon 
dioxide,  which  causes  the  precipitation  of  pun-  sodium 
bicarbonate.  The  process  may  be  carried  out  in  an 
apparatus  which  consists  ,,f  an  upright  cylindrical 
absorption  chamber,  containing  two  central  superposed 
jets,  through  which  the  liquor  is  projected  vertically 
upwards  in  a  pulverised  form,  thus  coming  into 
intimate      contact      with      the      ascending      gas ;       any 


liquid     partiolc      an       eparatcd     From     '  hi  I  ■     ■ 

si -rir   .  .t  bafflo-pla nged  near  the  top  of  the  chamber, 

an. I   the  liq which  collects  at    ilc    bottom   Hov     out, 

igh  a  |n|ic  dipping  into  a  receiver  w  Im  h  form  i 
and  :  ,  pirated,  through  a  filter  on  which  the  bii  irbi 
i  retained,  to  one  ol  a  pail  ol  reservoirs,  which  are  used 
alternately,  and  from  which  h  is  pumpej  back  into  the 
chamber  again:  this  treatment  '  repeated  until  the 
liquoi  i  exhausted  Instead  ol  one  such  apparatus,  a 
series  may  be  arranged,  each  batch  of  liquor  being  confined, 

toi   example,  to  one  apparatus,  and  the  ga     i .■  first 

to  the  chamber  in  which  the  liquoi   ha    been  longest  cii 
oulated.     The  expenditure  of   power   necessarj    to  drive 
the  ga     through   the  ohamboi     i     irerj    -mull,  and    only 
cliai  tillered  liquors  have  to  be  dealt  with  by  the  pumps  i 

the   process   is.   tin  refine,   cm mical   at     well   at    rapid. 

— !•'._  Sims. 

\lumina  from  bauxiU  ;    Process  of  extracting  with  tin 

production  of  barium  carbcmaU  a*  •<  by-product.  I. 
Pernol  and  J.  Guirard,  Fils.  Fr.  Pat.  105,891,  Aug-  •">. 
L909. 

A  vnvrriu:  of  bauxite,  barytes,  ami  carbon,  containing  233 
parts  of  barium  sulphate.  105  pails  of  alumina,  and  411  parte 
nt  carbon,  with  the  addition  of  a  carbonate,  if  desired,  is 
crushed  as  finely  as  possible,  and  then  heated  to  a  red  heat. 
Barium  sulphate  is  thus  reduced  to  barium  sulphide  and 
when  this  reduction  is  complete,  a  currenl  of  carbon  dioxide, 
with  or  without  steam,  is  admitted  to  the  heated  ma 
barium  carbonate  is  formed  and  hydrogen  sulphide 
evolved,  and  the  carbonate,  interacting  with  alumina, 
gives  soluble  barium  aluminate  and  carbon  dioxide.  I  he 
mass  is  then  withdrawn  from  the  furnace  and  lixiviated, 
and  the  solution  of  aluminate  is  treated  with  hydrogen 
sulphide;  this  causes  alumina  to  be  precipitated  and 
yields  a  solution  of  barium  sulphide,  which  is  finally  decom 
posed  by  a  current  of  carbon  dioxide,  giving  barium 
carbonate  and  hydrogen  sulphide  again.  The  gast  - 
required  during  the  various  stages  ol  the  process  are 
furnished  by  the  process  itself.     F.  Sodh. 


t  .  Vautin.  London 
17.   1909. 


Nitrates;  Treatment  of  natural  — 
Kng.  Pat.  3939,  Feb 
The  raw  material  is  reduced  to  a  comparatively  fine  state  ol 
division,  either  by  dry  or  by  wet  crushing,  but  preferably 
the  latter,  it  is  then  agitated  with  water  in  any  of  the 
ordinary  forms  oi  apparatus,  and  the  slime  or  pulp,  left 

after   ill  cantat  ion    of   the    bulk   of    the    nitrate   solution,   is 

finally   Bubjected    to    vacuum   filtration.      The   water   may 

I  be  used  at  atmospheric  temperature,  or  may  be  slightly 

heated,  but  to  a  lower  degree  than  has  hitherto  ben  usual, 

.  onsidcrable  saving  of  fuel  being  claimed  for  the  proi  i 
Volution  is  effected  l,\    means  ol  compressed  air  or  steam. 

— t).  R. 

Nitrogen   oxides;    Absorption   of .     J.    V.   John 

London.     From    Badische    Anilin    and    Soda    Fabnk, 
Ludwigshafen-on-Rhine,  Germany.     Kng.   Pat.    10,465, 
May  3,    1909. 
\x  alkaline-earth  oxide, hydroxide,  oi  i  arbonato suspended 
in  water,  more  especially  milk  of  limi  of  6    I'...  is  introd 
in  a  -t  ate  of  fine  division  into  the  gaseous  mixture  containing 
nitrogen  oxides.      The  absorbing  agent   may  convenient^ 
ii.    sprayed  through  nozzles  into  towers  or  otl 
containing  the  gases  to  be  absorbed,  or  the  nozzles  may 
spraj  ih.  absorbing agenl  into  a  numbei  oi  tubes,  througn 
winch  the  gases  arc  passing,  either  in  Beries  or  inparrallel 

!  of  nitrogen  fro,,,  Ou   air;    Apparat 
— .    F.  1.  du  Pont.  Assignor  to  the  E.   1.  du  Ponl 
de  Nemours  Powder  Co.,  V  Del.     U.a       >  ■ 

950,703,  Mar.  1.  1910. 

Thb  apparatus  c i  ntainer,  the  inner  surfat 

which  is  a  non-condu    or  of  electricity,  and  electrodes, 

situated  inside  the  container,  which  produce  an  are  along 

.    the  length  of  its  inner  surface.      Means  arc  provided  tor 
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Pooling  the  walla  ol  the  container,  and  a  rotary  magnetic 
field  is  provided,  adjacent  to  the  arc  space,  and  of  sufficient 

strength  to  detleet  the  arc  against  the  inner  surface  of  the 

container.  — <  >.  R. 

Borates  containing  aclitt    oxi/gm  ;    Manufacture  of . 

Chem.  Werke  vorm.  Dr.  H.  Byk.  and  1".  L.  Schmidt. 
•  'harlottenhuri;.  Germany.  En>;.  Pat.  19,765,  Aug.  28, 
1909. 

Borates  containing  active  oxygen  arc  obtained  by  melting 
sodium  peroxide  with  boric  acid,  or  a  mixture  of  boric  acid 
and  a  borate,  in  the  presence  of  water  or  of  salts  containing 
water  of  crystallisation.  The  boric  a<  id  may  be  partially  or 
wholly  replaced  by  other  acids,  especially  higher  fatty  acids. 

— 6.  R. 

Trisodium    phosphate    with    hydrated    sodium    carbonate; 

Manufacture   of  .     W.    E.   Ridenour.    Assignor   to 

Franklin  Chem.  Works.  Philadelphia.  Pa.  U.S.  Pat. 
969,169,  Feb.  22.  1910. 

CLAIM  is  made  for  a  material  which  is  prepared  by  com- 
bining sodium  carbonate,  sodium  phosphate  or  other  salt, 
and  water,  with  or  without  the  addition  of  sodium  hydrox- 
ide. The  ingredients  may  be  mixed  approximately  in  the 
proportion  of  250  lb.  of  sodium  carbonate,  in  the  form  of 
soda  ash.  250  lb.  of  sodium  phosphate,  92  lb.  of  water,  and 
"  the  equivalent  of  04  lb.  of  caustic  soda  solution."  The 
addition  of  the  water  to  the  carbonate  is  accompanied  by 
stirring,  and  the  amount  is  insufficient  to  effect  solution, 
bo  that  a  non-crystalline  pulverulent  product  is  obtained. 

— F.  SoDN. 

Lead  sulphati  ;  Method  of  preparing  pure  ■ — —  /rem 
impure  sulphate.  A.  S.  Ramage,  Assignor  to  Chemical 
Development  Co.,  Buffalo,  N.Y.  U.S.  Pat.  950,611. 
Mar.  1.  1910. 

Crude  lead  sulphate  is  dissolved  in  an  alkali  hydroxide. 
the  solution  is  oxidised  and  heated,  the  precipitated 
impurities  are  removed,  and  pure  lead  sulphate  is 
re-precipitated  from  the  solution.- — O.  R. 

Whiting;    Method   of   manufacturing .     W.    Nelan. 

Akron.  Ohio.     U.S.  Pat.  950,793.  March  1,  1910. 

Raw  chalk  is  thoroughly  dehydrated  at  a  temperature 
just  below  that  of  incipient  dissociation,  after  which 
the  material  is  passed  through  grinding,  pulverising,  and 
separating  appliances." — 0.  R. 

Nitrogen  compounds  of  silicon  and  their  employment  for 

obtaining     ammonia;      Production     of .     Badische 

Anilin  und  Soda  Fabrik.  Fr.  Pat.  405,712,  July  27 
1909.  Under  Int.  Conv..  Feb.  9,  1909. 
The  process,  which  furnishes  a  cheap  technical  method 
for  the  production  of  ammonia,  consists  in  heating  silica 
with  carbon,  in  the  presence  of  nitrogen  (or  gases  containing 
it)  and  oxides,  hydroxides,  metallic  salts,  or  metals, 
which  may  be  present  as  natural  impurities  in  the  silii  a 
or  carbon  used,  or  in  the  form  of  silicates,  and  then  heating 
the  nitrogen  compounds  of  silicon,  thus  formed,  with 
solutions  or  suspensions  of  oxides,  hydroxides,  or  salts 
having  an  alkaline  reaction,  so  as  to  convert  the  whole 
of  the  nitrogen  into  ammonia.  For  example.  75  kilos. 
of  finely  powdered  silica  are  intimately  mixed  with  25  kilos. 
of  wood  charcoal  and  2  kilos,  of  sodium  carbonate,  and  the 
mixture  is  heated  for  10 — 12  hours  in  a  current  of  nitrogen. 
at  1300° — 1400°  C.  ;  after  cooling  in  an  atmoephen 
nitrogen,  the  compound  produced  is  boiled  with  a  20  per 
cent,  solution  of  sodium  hydroxide,  using  a  reflux 
condenser,  and  the  liberated  ammonia  is  collected  .  i 
absorbed  by  an  acid.  Other  examples  are  given  in  the 
specification. — F.  Sodn. 

Potassium  sulphate  from  alumstone  and  analogous  minimi*  ; 

Process  for  the  extraction  of .     Soc.  Dior,  Fils.     Fr. 

Pat.  405,842.  Nov.  24,   1908. 

The  finely  crushed  mineral  is  calcined,  and  the  product 
is    lixiviated    with    water.     Potassium  sulphate    is    thus 


extracted,  and  is  afterwards  crystallised,  a  residue  of 
hydrated  alumina  !>eing  obtained.  Sulphur  dioxide 
and  oxygen  are  evolved  during  the  calcination,  and  any 
native  sulphur  present  in  the  mineral  is  recovered  as 
Bowers  of  sulphur. — F.  Sodn. 


CrueU     potash     salts;      Process    for    dissolving .     (; 

Wachtel.     tier.  Pat.  218,191,  Feb.  12,  1907. 

The  crude  salt  and  the  lixiviating  liquor  are  passed  in 
opposite  directions  through  a  series  of  rotating  perfor.e 
iron  drums,  arranged  end  to  end,  and  provided  inside 
with  helical  projections  which  serve  to  move  forward 
the  solid  material.  Constituents  of  the  salts  which 
dissolve  with  difficulty  are  gradually  forced  through 
the  perforations  into  the  vessel  surrounding  the  dm 
and  are  afterwards  moved  forward  by  projections  on  the 
outer  surfaces  of  the  drams,  being  finally  discharged 
into  a  receptacle  in  the  form  of  slime. — A.  S. 

Stannic  chloride  ;    Process  for  the  extraction    of    pure  

from  tinximre  and  other  substances  containing  tin,  by  meant 
of  chlorine.  P.  Wolff  and  H.  von  Schiitz.  Fr.  Pat. 
405,851,  Aug.  9,  1909.     Under  Int.  Conv.,  Oct.  13.  1908. 

Material  containing  tin  is  treated  with  dry  chlorine, 
unmixed  with  air,  by  introducing  this  gas  at  the  bottom 
of  the  reaction  vessel,  at  as  low  a  pressure  as  possible,  and 
withdrawing  the  air  at  the  same  time  by  suction  from  above. 
When  the  vessel  is  full  of  chlorine,  it  is  closed,  and  the 
reaction  is  allowed  to  proceed.  This  is  accompanied 
by  a  decrease  of  pressure,  in  spite  of  the  heat  of  reaction, 
because  the  tin  chloride  forms  asaliquid.  More  chlorine  is 
sucked  into  the  vessel  as  required,  and  admission  is  so 
regulated  that  the  temperature  and  pressure  remain  almost 
constant,  the  temperature  being  maintained  at  about 
100°  C.  to  prevent  iron  being  attacked  with  the  tin.  When 
the  reaction  is  complete,  the  product  is  distilled  under 
reduced  pressure,  at  100°  C,  and  commercially  pure 
stannic  chloride  is  thus  obtained  directly. — F.  Sony. 

Stannic   chloride;    Process   for   the    manufacture    of ■. 

Soc.  Industrielle  de  Produits  Chim.  Fr.  Pat.  400,300, 
Dec.  4,  1908. 

Tinstone  or  other  mineral  containing  tin  is  crashed  and 
then  heated  with  hydrogen  or  other  reducing  agent 
in  a  cast-iron  tube  or  other  apparatus,  at  as  low  a  tempera- 
ture as  suffices  for  reduction.  When  water  vapour 
is  no  longer  produced,  the  apparatus  is  allowed  to  assume 
the  ordinary  temperature,  and  a  current  of  dry  chlorine 
is  passed  in,  the  tube  being  meanwhile  cooled.  The 
stannic  chloride,  thus  produced,  is  condensed  in  a  coil 
immersed  in  water  ;  it  is  finally  purified  by  redistillation 
with  a  little  tin. — F.  Sodn. 


"  Cupro-cupric     oxychloride"     and    alkalis;     Process  of 

ma  n  "  facture  of by  electrolysis.     Soc.  Anon.  d'Etudes 

Electro-Chimiques.     Fr.   Pat.   406,107,   Aug.    13,    1909. 
Under  Int.  Conv.,  Aug.  25,  1908. 

The  compound  here  called  "  cupro-cupric  oxychloride  " 
is  >aiel  to  bo  composed  of  cuprous  chloride,  cuprous  oxide, 
and  cupric  oxide.  It  is  made  by  electrolysing  a  solution 
of  potassium  or  sodium  chloride,  using  anodes  of  copper 
or  a  copper  alloy  and  unattackable  cathodes  (of  iron,  leu 
instance),  in  an  apparatus  provided  with  diaphragms; 
these  diaphragms  allow  the  potassium  hydroxide  formed 
at  the  cathode  to  pass  through  and  react  with  the  oupront 
chloride  formed  at  the  anode,  giving  the  compound 
claimed.  An  apparatus  described  by  way  of  example, 
consists  oi  an  oblong  rectangular  cell  containing  a  seiie- 
of  flat-shaped  porous  pots,  forming  the  cathode  compart- 
ments ;  the  cathodes  dip  into  these  pots  and  the  anode  - 
are  placed  between  them,  and  a  supply  of  the  solution  i* 
constantly  admitted  at  the  bottom  of  each  pot  and  the  main 
cell,  the  liquid  overflowing  by  tubes  near  the  top  and  at  the 
opposite  end.  The  liquid  becomes  charged  with  the 
oxychloride  which  is  collected  by  decantation  and  washed  | 
the  product  is  intended  to  be  used  in  the  treatment  of 
cryptogamic  diseases  of  the  vine.- — F.    Sodn. 
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■   compound*  [oxide,  etc.};    P  CA<   preparation 

of  by  lUctnlytis.     E.  Leriohe.     hi.    Pat,    106,160 

I.   I*90H 

usists   in  electrolysing,   with   a  zinc   anode 

and  whIi. .hi   .1  diaphragm,  ii  solution  containing  a  salt 

I.    base,  the  a.  ill  radical  of  whirl)  forms  n  soluble 
<*ll    with   zinc  ;     mill,  i    these  conditions,  the   anode   and 
i    tu   give   i)    I'lci  ipitate   ni   zinc 
oxide.      In    , ,i,!,i    I,,    prevent    secondary    electrolysis, 
(he  rath, idi-s  me  |,n  fet  al.ls  of  iron  and  an  alkali  chromate 
Mid  to  I  lir  i.|,  ,  Irnlyti        \     Mitalilr  electrolyte  is  mad  ■ 
dissolving    150     200  grins,   of  common     sail    per   litre 
and  adding  2."i  gnus,  of  sodium  or  potassium  ohromate 
I  per  loo  litres;    the  solution  of  salt  should  In-  made  with 
J  boiled   water  and   sufficient   sodium  carbonate  added   to 
ripitatc    any    calcium    or    magnesium    salts    present, 
precipitate   being   removed.     In   the    particular  form 
tpparatus  described,  the  electrolyte  is  supplied  to  the 
from  a  reservoir  in  which  ii  is  boated  to  70      80    C. 
Tin    electrodes    are    arranged    alternately    in    each    cell, 
hut  no  that  the  lirst  and  last  are  cathodes  ;   they  are  spaced 
it  2  en),  apart,  and  are  suspended  so  as  not  ti>  reach 
the  cell;    under  these  conditions  and  with 
,i  current  density  of  l'  amps,  per  sip  dm.,  each  cell  takes 
about  0-5  volt,  and,  for  the  manufacture  of  5000  kilos, 
ride  per  24  In, ins.  |nu  up.  are  required  for  the 
trolysers.     The    effect     of    the    current     is.    however, 
iiicivU    ,.  accelerate  the  action,  and,  if  preferred,  an  ex  ten  ml 
source  of  electricity  may  be  dispensed  with  and  the  cells 
i  circuited  ;    but  in  this  case  no  chromate  should  be 
led.     The   suspension   of   zinc   hydroxide   is  drawn   off 
through  a  pipe  in  the  hot  torn  of  each  cell  and  lilti  n  d,  by 
iil'  it   upwards  through  glass  wool  or  other  suitable 
i.il.  pi.  ked  -"  that  the  hydroxide  passes  through,  but 
I  impurities  are  retained.      The  zinc  hydroxide  is  then 
wed  to  deposit,  and    is    finally   washed,  dried,  and.  if 
im  cessary,  calcined,  the  clear  liquid  being  used  again.    Very 
pure  /.in,  oxide,  suit  a  I.  le  for  use  m  the  arts  or  in  pharmacy, 
ibtained.     By  blowing  carbon  dioxide  into  the  electro- 
various   carbonates  of  zinc   may   be   produced. 

— F.  SODN. 

• 

Kitrogen  [from  air]  ;     Production  of  li/  combustion. 

E.  P.  Anmont.     Fr.  Pat.  405,493,  July  27,  1909. 

Tiif  invention  relates  to  the  separation  of  nitrogen  from 
atmospheric  air  by  the  complete  combustion  of  a  com- 
bustible gas,  and  the  subsequent  removal  of  carbon  dioxide 
and  water  vapour  from  the  product.  A  suitable  apparatus 
for  the  purpose  comprises  a  mixing  chamber  for 
the  gases,  a  combustion  grate  (coolid.  it-  prefurcd), 
with  narrow  openings  to  prevent  the  Same  at] 
hack  into  the  timing  chamber,  and  a  closed 
combustion  chamber,  with  a  suitable  arrangement 
for  cooling  the  burnt  gases.  The  combustion  may 
be  controlled  by  the  use  of  an  apparatus  for  automatically 
determining  and  recording  the  proportion  of  carbon 
dioxide  in  the  burnt  gas.  and,  where  the  composition  of  the 
combustible  gas  is  variable,  an  automatic  regulator  may 
1h>  introduced  ;  this  consists  of  a  metal  tube  filled  with 
copper,  maintained  at  about  400c  I'.,  through  which  a 
part  of  the  burnt  gas  i-  made  to  pass  ;  the  tube  is  connected 
to  one  pole  of  a  source  of  electricity,  and  the  copper  is 
connected  at  various  points,  through  the  coils  of  four 
electro-magnets,  with  the  other  pole;  any  excess  of 
_i -n  reduces  the  conduct i\  ity  of  the  copper  by  oxidation 
and  causes  one  ,,r  more  ,,f  the  electro-magnets,  which 
control  the  air  supply,  to  become  inactive.  A  watei 
blast  (filter-pump)  is  preferably  employed  for  with- 
drawing the  gases  from  the  combustion  chamber;  this 
cools  the  gases  and  effe<  Is  the  absorption  of  carbon  dioxide 
therefrom,  leaving  nitrogen  to  pass  on  to  the  receiver. 

— P.   Soon. 

»  ;    Process  for  liberating  .     L.   Sanson.     Fr. 

Pat.  405,644,  Aug  2,  1909. 
li.HM   is   made  for  a    process   for  liberating  oxygen   from 
I    roxides,    perborates,    and    the    like,    by    mean-    of    the 
catalytic  action  of  colloidal  manganese  dioxide,  employed 
either  dry  or  in  solution,  or  formed  in  situ.     The  colloid  is 


made    bj    oxidising    manganous    salts   w    by    reducing 

mates   oi    permanganates,    in    the    presence 
protective  oolloio,  auoh  as  gelatin,  casein,  gum,  etc.,  oi 

I...  i,  dm  in.,  permanganate  in  very  dilute  alkaline  solution, 

—  F.   Sons. 


Oxygen   from   alkah    peroxides,  or  hydrogen   from  calcium 

hydridi  ,    Process  for  On   production  oj  M    Bam- 

I.    Book,   and    I".    Wan/      Get     Pal     218,267, 

March    31,    1 90S. 

\iku.i    peroxides   are   mixed    with   substances,   Buoh   ■ 

gypsum,  sodium  bicarbonate,  soda  lime,  or  boril  in  id. 
winch  contain  water  or  carbonic  acid,  but  which  react 
with  the  peroxide  only  when  heated  to  about  80  i  . 
or  a  higher  temperature,     In  ordei  to  obtain  oxygen  from 

such    a    mixture,    the    reaction    is    stalled    al    a    parliculai 

spot  by  the  application  of  heat,  and  will  then  be  gradually 
propagated  throughout  the  mass  without  further  healing. 
Such  mixture's  may  be  used  with  advantage  in  place  oi  a 
portion  or  the  whole  of  the  alkali  peroxide  in  the  apparatus 
tot  the  revivification  of  vitiated  air  described  in  Qei 
Pat,  His, 717.  Mixtures  of  calcium  hydride  with  the 
substances  mentioned  above  may  be  used  in  a  similar 
manner  for  the  preparation  of  hydrogen.  -A.  8. 

Sodium  carbonaU  :    Process  of  milking  .     YV.   Hasen- 

baeli.  Mannheim.  I  iennanv.  0.8.  Pat.  951.24:1.  March  8. 
1910. 

See  Fr.  Pat.  383,136 of  1907  ;  this .).,  1908,  282.-  -T.  !•'.  B. 


Sodium   rhloride  and  other  chlorides;     Electrolytic   iltcom' 

position  of to  make  caustic  soda  and  other  products. 

R.  .1.  Levy-  Fr.  Pat.  406,350,  Aug.  20,  1909.  Under 
Int.  Oonv.,  Oct.  2,  1908. 

Sbe  Eng.  Pat.  20,787  of  1908  ;  this  .1..  1909,  1 125.— T.  F.  B. 

\  it  rates;    Production  of  commercially  pure  .     .1.    Y. 

Johnson,  London.  From  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen-on-Khine,  Germany,  Eng.  Pat. 
10,867,  May  7.   1909. 

See  (Jet.  Pat.  210,167  of  1908;  this  J.,- 1909,  656.— T.  F.  B. 


Silicide  of  an  alkaline  earth  metal ;  Processes  for  prodtu :ing 

a .     E.  C.  R.  Marks,  London.      From  T.  L.  Willson, 

Ottawa.  Canada.     Eng.  Pat.  12,966,  June  ■>.  1909. 

Sbe  tj.S.  Pat.  934,379 of  1909  ;  this  J.,  1909.  1087.—  T.F.B. 

Hydrated   lime;    Apparatus   for   producing   .     ('.    ('. 

Kritzer.      Fr.    Fat.    406.142,    Aug.    16,    1909. 
See  U.S.  Pat.  932.789  of  1909  ;  this  J.,  1909,  1034.— T.  F.  B. 

Carbon  ;   Treated and  method  of  producing  it.       V.  .1. 

Muhiv.  Schenectady,  Assignor  to  I  leneral  Electric  Co., 
New     York.      U.S.    Pat.    949.988.    Feb.    22.    1910. 

Ski:  Eng.  Pat.  28.062  of  1904  ;  this.).,  1905,  1230—  T.  F.  B. 

. .',  a   and   nitrogen   from   liquid  air;     !'• '•■    tht 

reparation  oj    — — .     Q.  Claude,  and  Soc.  I'Air  Liqnide, 
Pan-.     U.S.   Pat.  950,436,  Feb.  22,   1910. 

Si  i;  IV.  Pat.  328,245 of  1903;  this. I..  1903,950-  T.  I'.  B 

Oxygen    and   hydrogen    from    alkali    peroxides    or    col 
hydridi  ;    Process  for  tin   production  of .     N.  Bam- 
berger,   F.    Bock,    and    F.    Wanz.     Fr.    Pat.     105.709, 
July  21.   1909. 

Ml      l.er.      Pat.     2IS.257     of      PHIS;       pi  ecedi,))!.— T.  P.  B. 

Oxygen;    Process  and  apparatus  for   preparing by 

nbustion.        G.    F.    Jaubert.     Fr.    Pat.    405,956, 
Nov.  26,  1908. 
See  Eng.  Pat.  22,034  of  1909  ;   this  J.,  1910,  25.— T.  F.  B- 
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VIII.     GLASS  ;    CERAMICS. 

Iron   in  days;  Determination  of  small  amounts  of . 

ami  eolortmetrie   determination    o/  cot/alt  in 

nieteL     ,).     W.     Mellor.     Trans.     Eng.     Geram.     - 

1908—  it.  8.  125—132. 

For  days  containing  less  than  0-5  per  cent  of  iron  oxide, 
tlic  usual  volumetric  processes  are  not  accurate.  Tin- 
author  accordingly  tried  the  colorimetrio  methods,  using 
ammonium  sulphide,  hydrogen  sulphide  in  sodium 
pyrophosphate  solution,  potassium  ferrocyanide,  tannin. 
salicyHe  acid,  and  Ferric  aoetylaoetonate,  bu1  ultimately 
chose  the  thiocyanate  method,  originally  proposed  by 
Herapath  in  1853,  as  most  convenient.  The  presence 
of  organic  acids,  and  of  alumina  and  alkaline-earths. 
exerts  an  unfavourable  influence  on  the  development 
of  the  colour.  Tat  lock  therefore  proposed  (this  J.,  1887. 
2T<i.  362)  to  eliminate  the  effects  of  other  substances 
by  extracting  the  ferric  thiocyanate  with  etlier  and  com- 
paring the  tints  df  the  ethereal  solutions.  Instead  of 
ether,  the  author  uses  equal  volumes  of  methylated  ether 
and  isoamyl  alcohol.  The  hydroxides  of  iron,  aluminium, 
etc..  precipitated  by  ammonia,  are  ignited,  fused  with 
potassium  bisulphate,  the  cake  is  extracted  with  water, 
the  solution  made  up  to  a  known  volume,  and  in  an 
aliquot  part  the  iron  is  estimated  colorimetrieally  with 
thiocyanate.  the  colour  being  compared  with  that  obtained 
under  similar  conditions  with  a  measured  volume  of 
a  standard  solution  of  ferric  potassium  alum.  In  this 
manner,  an  iron  determination  can  be  made  in  20  minutes. 
S  -  also  Hadank,  this  J.,  1909,  B85. 
Potassium  thiocyanate  can  also  be  used  for  the  colori- 
metric  determination  of  cobalt  in  presence  of  nickel,  a  blue 
coloration  being  developed  in  aqueous  solutions  of  cobalt 
salt-,  which  is  soluble  in  ether  and  amyl  alcohol. — H.  H.  S. 

Patents. 

Glass;     Electric   furnace   for   the   continuous    mnnufartun 

of .     M.  Sauvageon.     Second  Addition,  dated  July 

28.  1909.  to  Fr.  Pat.  401,744.  Aug.  7.  1908  (this  J., 
1909,  1130  and   1200). 

Supplementary  electrodes  are  placed  in  the  vault  of 
the  furnace,  so  that  an  electric  arc  plays  over  the  raw 
material  and  melts  the  upper  surface,  thus  allowing  the 
main  current  to  be  transmitted  through  the  bulk  of  the 
glass.— H.  H.  S. 

Tile*,  bricks,  pottery  and  lh)   lilu  ;    Manufacture  of 

E.  G.  P.  Bousfield,  Blyth  Bridge.  Staffs.,  and  L.  Schulte- 
and  Metal  Finishers,  Ltd.,  London.  Eng.  Pat.  3(i4- 
July  7,  1909. 

Articles  arc  strengthened  by  an  electrolytic  coating  of 
metal,  whereby  the  tendency  to  chip  or  fracture  is 
reduced.  The  electrolyte  used  has  the  following  com- 
position by  weight: — water,  60;  copper  sulphate.  25; 
dextrose,  5;     glycerin,  5;      sulphuric   acid.  5   per   cent. 

— H.  H.  S. 

Porcelain,  china,  or  other  ceramic  ware;    Mann  failure  of 

doubl'-ii Dotted    vessels    of .     F.    W.   Golby.    London. 

From  ('.  I'.ensch,  Holzminden,  Germany.  Eng.  Pat. 
22..17 1.  Oct.  4.   1909. 

DouBLK-walled  vacuum-jacketed  vessels,  often  called 
Dewar  vessels,  are  made  by  moulding  the  component 
parts  separately  and  uniting  them  by  tiring  in  the  kiln, 
supporting  pieces  being  provided  for  keeping  the  inner 
vessel  in  position.  An  evacuating  tube  from  the  inner 
■  I  is  jointed  by  a  glaze  of  the  composition  : — broken 
porcelain.  48;  calcined  felspar,  15;  dolomite.  12; 
silica,  lfi ;  calcareous  spar,  !i  ;  kaolin.  4;  and  chromic 
oxide,  2  parts  by  weight. — H.  H.  8. 

Gli)**  nmi  enamels;    Process  for  making  opalescent. 

A.  Lesmiillcr.      Ger.  Pat.  218,316,  April  1,  L909. 

OXIDES  of  quadrivalent  elements  (silicon,  tin,  lead, 
titanium,  zirconium,  or  thorium)  are  fused  with  boric- 
acid   derivatives,   such  as  borax  or  boron  trioxide,  and 


the  fused  mass  is  either  exposed  to  the  action  of  steam  or 
acid  vapours  while  it  cools,  and  the  solid  producl  sub- 
sequently melted  with  the  glass  or  enamel 
•ir  it  is  added  to  tin-  fused  glass  or  enamel  mass,  and  t lu- 
whole  treated  with  steam  or  acid  vapours,  while  cooling. 
It  is  stated  that  the  opalescence  produced  in  this  manner 
is  more  uniform  than  that  produced  by  tic  usual  methods. 

—A  s 

Quartz  rendered  plastic  by  fusion  ;  Process  lor  shaping . 

Deutsche  Quarzgesellschaft.     Fr.  Pat.  40(1,130,  Aug.  14. 

1909. 
See  Eng.  Pat.  18.71:5  of  1909;  this  J..  1910,  89.— T.  F.  B. 


IX.— BUILDING  MATERIALS. 

Woail  preservation.     Report  of  Committee.  No,   17  of  the 
American      Railway      Engineering     and      Maintenance 
of  Way  Association.     Bull.  Internat.  Railway  Cot 
Assoc' (Eng.   Edit.).   1909.  23.  359 — 407. 

The  conclusions  arrived  at  by  the  Committee,  as  the 
result  of  extensive  inquiries  and  tests,  may  be  briefly 
summarised  as  follows  : — By  efficient  creosoting  to  the 
extent  of  16 — 24  lb.  per  cub.  ft.  of  wood,  piles  can  be 
preserved  for  20  to  25  years,  bvit  ties  only  for  15J  to  19 
years  unless  protected  against  mechanical  destruction. 
Ties  will  only  last  for  from  5  to  12  years  if  not  efficiently 
impregnated.  "  Burnettising  "  (treatment  with  zinc 
chloride)  will  preserve  ties  for  from  10  to  14  years  ;  for 
arid  climates.  ]  lb.  of  dry  zinc  chloride  may  give  good 
results,  but  for  moist  and  warm  climates  at  least  J  lb.  must 
be  used.  Ties  treated  by  the  combined  zinc  chloride  and 
creosote  process  are  stated  to  have  lasted  for  from  12  to 
18  years  in  Germany.  The  following  standard  is  proposed 
for  creosote  to  be  used  for  impregnating  wood  ; — Tin- 
creosote  should  be  a  pure  product  of  coal-tar  distillation. 
free  from  suspended  matter,  completely  liquid  at  38  ('.. 
and  having  a  sp.  gr.  of  at  least  1-03  at  that  temperature. 
When  distilled  in  an  8^oz.  retort  covered  with  asbestos, 
with  the  bulb  of  the  thermometer  J  in.  above  the  surface 
of  the  liquid,  nothing  should  pass  over  below  2(H)-  ('.. 
and  not  more  than  5  per  cent,  below  210°  C,  and  25  per 
cent,  below  235°  C.  ;  the  residue  not  distilling  up  to 
355°  C.  if  amounting  to  more  than  5  per  cent.,  should 
be  soft.  The  creosote  should  not  contain  more  than  3 
per  cent,  of  water.  Zinc  chloride  to  be  used  for  the 
impregnation  of  wood,  should  be  slightly  basic  and  as 
pure  as  practicable.  It  is  recommended  that  quantities 
of  creosote  be  expressed  wherever  possible  by  weight. 
If  expressed  by  volume,  the  volume  at  100'  F.  should 
always  be  given,  a  correction  of  1  per  cent,  for  every 
22J  I-',  being  made  for  expansion  or  contraction  when 
the  volume  is  measured  at  another  temperature.  Woods 
should  be  divided  into  groups  for  separate  treatment, 
according  to  the  species,  proportions  of  heart  wood  and 
sapwood.  and  conditions  with  respect  to  moisture-content 
and  structure.  The  most  satisfactory  results  are  generally 
obtained  if  the  wood  is  seasoned  in  the  air  before  being 
impregnated.  The  report  is  accompanied  by  the  following 
appendices  :  (a).  (W.  H.  Courtenay).  Experience  on 
the  Louisville  and  Nashville  Railroad  with  creosotc-d 
piles  and  timber,  (b).  (0.  Chanute).  Precautions  to 
be  observed  in  "  Burnettising  "'  ties.  (c).  (H.  D. 
Tiematm).  Microscopic  structure  and  physical  condition 
of  wood,  and  their  effect  with  respect  to  penetration  by 
preservatives,  (d).  Practice  in  grouping  of  Bpecies  of 
woods. — A.  S. 

Cement;  Testing—      by  th*  Brinell  ball  method.     Lal.orhe. 
Rev.   Mc-tallurgie.   1909.  988—1004. 

The  rapidity  of  setting  of  cements,  as  shown  by  the  times 
ol  initial  and  final  setting  can  be  determined  with  con- 
siderable accuracy  by  a  modification  of  the  Brinell  ball 
method  used  for  determining  the  hardness  of  metals. 
A  ball  30  mm.  diameter  and  weighing  I  kilo,  is  allowed  to 
n-st  on  a  flat  smooth  surface  of  the  setting  cement  for 
from  8  to   10  seconds  at  different  times,  and  the  diameter 
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•  I  the  l m ]H < — m .ti  i-  nut. (I.      'I'lu'  Ii.ill  limy   he  loaded   with 
cad  ilisi w,  i in-  in-,1   weighing   '  kilos.,  (ho  otherx  fi  kil 

i,  s,.  as  in  urn   iniiil  weights  "i  •">.   I",  l">.  etc.  kilos. 
I'll,     h.nli..        ..I    I  lie    I'i'iiii'iii    hi    any    linif    is    given     bj 
lividing   I  lit'  spherical    iren    ,.l   llir  impression   in    sip    inn 
in  kilos.      The  iiiitinl  iiii.I  tiiuil  si  1 1 1 n ■ 

rmiiii'il  liy  llie  \  n-at  neeille.  cmrrspnnd  to  liariliiess 
numbers  ui  '_'  itnl  s  The  sample  tested  should  be  at  least 
Sol  "-"  limes  an  thiek  as  the  depth  of  the  impression.  The 
impressions  must  nut  he  too  near  eaeh  other  or  too  near 
the  edge  of  the  sample.  In  I  Hi  measurements,  the 
variations  from  the  mean  seldom  reached   Hi  per  rent. 

A.  T.  I,. 

" /■  .     rosiihilitit*  of  III-    i. ,.  -   of   tninrral  .,./,    uiixid 
inilt  a.    Moyer.     Conorete    and    Constructional 

i     ii  ering,   1010,  '5,   166     160. 

h  has  been  suggested  that  for  certain  purposes  tin-  milling 
..I  mineral  oil  with  concrete  would  be  ad  van  tag  oui  The 
nt.  sand,  gravel  and  water  are  mixed  in  the  usual 
.  and  Hi  to  lii  per  cent,  (of  the  weight  of  the  cement  I 
ni  non-volatile  mineral  oil  is  added,  and  thoroughly  mixed 
with  the  concrete.     The  oil,  alkalis  and  water  form  an 

•inula which  becomes  incorporated  with  the  concrete. 

Additions  of  from  •">  to  15  per  rent,  of  oil  slightly  retard 
the  initial  and  final  set,  and  hardening.  The  tensile 
strength  is  reduced,  and  also  the  toughness,  but  not  in 
proportion  to  ilv  increase  in  the  percentage  of  oil  used. 
Bome  experiments  of  the  author  seem  to  show  that  con- 
orete and  mortar,  to  which  H'  per  cent,  ol  "oil  petrole 
white  non-volatile  petroleum  product  of  aboul  the 
«stenee  of  melted  vaseline)  had  been  added,  when 
dried  in  air,  had  no  tendency  '"  contract  or  crack;  that 
th<  emulsified  oil  tends  to  keep  the  cement  particles  wet, 
ami  furnish  the  same  conditions  as  if  set  under  water. 
Concrete  hum. I  with  mineral  oil  appears  to  In'  suitable 
for  roads,  retaining  walls,  foundations,  tanks,  cisterns, 
dustlcss  waterproof  hours,  non-absorbent  floors,  and  for 
imjiervious  concrete  drain  tiles  and  sewers.  Tlir  absence 
of  contraction  cracks  would  make  ii  suitable  fur  terrazro 
Hours  and  for  stucco  and  exterior  plaster  work.  Where 
colour  is  not  important,  heavy  black  bituminous  oils  may 
be  used,  but  at  present  and  until  further  experiments 
have  been  made,  it  is  recommended  that  animal  or  vegetable 
oils  should  be  avoided,  and  only  mineral  oils  used. 

W.  C   H. 

Magnesia    cement.     A.    Krieger.     Chem.-Zeit.,    1010,    34, 
246     247. 

On  treating  ."»  grins,  of  niacin -in  with  2IMI  ec.  of  mag- 
nesium chloride  solution,  of  specific  gravity  1-26,  at  the 
room  temperature,  a  gelatinous  mass  was  obtained  in  - 
days.  The  excess  chloride  was  removed  by  repeatedly 
extracting  the  mass  with  alcohol  (99  per  cent,  by  weight) 
and  the  residue  dried  at  in  C.  in  i  good  current  ol  air. 
The  slow  rate  of  formation  of  the  oxychloride  is  seen  from 
the  following  figures  : — 


it  is  hardly  possible  to  assign  ■'  titutionaJ  formula  i. 

Soul  cement.     In  practice,  the  reaction  is  also  modified 
bj    thi    presence  oi  tilling  materials,     uch  at  wood  meal, 
eork,  etc.,  in  "  Eslrii  h,    oi  land,  stone  meal,  clay,  asbeato 
etc.  in  "  &h  i n luil ..       I'n, in  sin  h  mixtures  thi  free  i  hloridc 
ran  be  n  moved  bj  extraction  with  alcohol,  and  the  com 
hinod   chloride,   which  is  not   soluble  in   alcohol,  can   be 

.  btai I    I'v   difference    from    the    total    chl le.     In    s 

mixture  containing  infusorial  earth,  the  ratio  ol  magm 
to  magnesium  chloride  which  had  reacted  was  Inn  to  06, 

compared  with  the  thi itical   100  to  70      In  a  mixture, 

with  sawdust  as  filling  material,  a  ratio  ol  Inn  parts  ol 
magnesia  to  77  parts  .1  combined  magnesium  chloridi 
obtained.  Such  mixtures,  of  course,  are  not  serviceable 
in  practice  because  of  the  absorption  ol  water  bj  the  free 
magnesium  chloride!  the  content  of  which  should  oof 
exceed  I  to  f>  per  cent.  Fine  grained,  spongy  magnesia, 
burn!  at  a  low  temperature  reacts  best.  The  following 
table  shows  the  amounts  of  combined  water  found  in  3 
samples   of   magnesia    which    were   hydrated. 


Proportion  oi 

• 

KgCl               Muo 

H-0 

(Iter  a  days  i-n                  5-0 

..     2  weeks l-o                 S-3 

..       4        I-n                       l-i\ 

1H-1 

10-2 

?-9 

After  t  weeks  the  proportion  between  the  :l 

components 

Ifter 

liter 

After 

H  hours. 

:!s  h.mi 

]4   ita.\s. 

1,   Burnt  at  450—3 

2S-5% 

SO-0% 

2.  i I         commercial 

hnriit   mafmeslte 

18-0% 

22-2% 

:t.  MaL'iH'sia,    by    Solvas 

process   Erom   (mag- 

nesium chloride     . . 

12-6% 

n-..- 

21-0% 

was  constant,  and  corresponded  with  the  formula, 
.  ls,2MgO,9H,0.  Tin-  resulting  product  resembles 
magnesia  in  appearance,  and  consists  of  well-formed, 
•iai, spaicnt  crystal  needles,  without  any  admixture  of 
amorphous  particles,  It  appears  from  other  experiments, 
that  owing  to  the  slowness  of  the  reaction,  if  the  mixture 
is  exposed  to  atmospheric  carbon  dioxide,  a  portion  of 
the  magnesia  may  combine  with  the  carl  on  dioxide  before 
it  has  tunc  to  react  with  the  magnesium  chloride  Since 
the  temperature,  the  proportions  of  the  ingredients,  and 
the  duration  of  the  reaction  marked!}  affect  the  product, 


The  theoretical  amount  is  30-8  per  cent.  The  value  oi  e 
burnt  inagncsitc  for  cement  can  be  judged  better  from 
physical  tests  such  as  fineness,  volume-weight,  tensile 
strength  in  various  mixtures  (neat,  as  "  Estrick,"  and  as 
"  Steinhoh  ")  than  by  mere  analysis.  Some  experiments 
were  also  made  in  which  magnesium  sulphate  was  suli- 
stituted  for  the  chloride.  It  was  found  that  the  reaction 
is  complete  In  ,.  short  lime,  and  that  very  little  sulphate 
enters  into  combination  with  the  magnesia.  The  powder 
formed  is  decidedly  heavy,  and  non  crystalline,  anil 
possesses  very  little  tensile  strength.  A  magnesia-mag- 
nrsnim  chloride  mixture  after  7  days  had  a  tensile  strength 
of  31'7  kilos.,  but  when  a  sulphate  solution  of  equivalent 
concentration  was  substituted  for  the  chloride,  the 
strength  was  only  17-u  kilos.,  and  when  equal  quantities 
of  both  solutions  wen-  used,  the  strength  rose  to  29*2 
kilos.— W.  C.  H. 

Tin  mini  conductivity  oj  firebricks  in   blast  heating  ttovt 
Osann.     See  X. 

I'AT  bmts. 

Artificial  storu  :    Manufafiurt    oj  light  and  durablt    . 

A.    Cdrdes.     Fr.    Pat.    406,435,    S,ug     24,    1900. 

Stones  made  from  plaster  and  peat,  together  with  coke 

dust   or  wood  shavings,  as  a   filling  material,  usually  lack 

durability.  To  overcome  ihis.  barium  hydroxide  o 
carbonate  is  added,  in  order  to  form  insoluble  barium 
sulphate  which,  it  is  stated,  materially  assists  the  setting 
of  the  stone.— H.  H.  S. 

Concreh    compositions;     Process   •■!    manufacturing   . 

J.  \V.  Adam-.  Curtis,  Nebr.     U.S.  Pat.  940,924,  Feb.  22, 
1910. 

Sand, cement, and  gravel  or  broken  -tunc  are  mixed  with  a 
moistening  agent,  and  moulded  into  hloi  k-  under  pressure. 
The  blocks  are  alternately  moistened  and  dried  till  a 
permanent  set  has  taken  place,  when  they  are  wetted  till 
they  shed  water,  and  afterwards  thoroughly  dried.-   tills 

ni ;  Bituminous .     J.  H.  Anne-.  Aasienorti 

Amies     Asphalt     Co.,     I'hilad.l.  I    s.     Pat. 

951,471,  March  s.  1910 
A    BIRDER   and   cement,    foi    "  id    and    street    surfacing 
and  re-surfacing  or  tie  like,  is  obtained  by  mixing  from 
fifteen    to    sixty    )s-r   cent,    of   solid    "element-."    such    as 
hard  asphalt,  and  aboul  forty  to  eighty-five  |s-r  cent,  of 
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'"  fluxing  elements,"  such  as  "  maltha.''  mineral  tar. 
asphalt  oil.  mineral  and  vegetable  pitch  or  the  like. 
The  product  is  mixed  with  about  thirty  per  cent,  of  calcium 
oxide  or  hydroxide,  in  order  to  secure  a  desirable  binder  ■ 
cement,  which  will  be  indifferent  to  changes  of  temperature. 
and  from  which  "  aping  "  is  practical];  eliminated. — B.  N. 

ent;     Miiiiu/urtiir:    o/   impermeable .     Deutsche 

Rekord    Cement    Werke.    I.    Kriimpclmami    und    Co.. 
Fr.  I'.ii     106,094,  Aug.  13.  1909. 

CoHSTRUCEIOKS  it:  cement  are  usually  rendered  imperme- 
able to  water  by  a  coating  of  tar.  To  obviate  this,  a 
material  which  can  be  mixed  with  the  cement  to  render  it 
impermeable,  is  made  of  a  mixture  of  silicic  acid  and 
bitumen.  The  gelatinous  silicic  acid  is  made  by  the  action 
of  hydrochloric  acid  on  slag,  and  to  this  is  added  bituminous 
schist  containing  25  per  i  ent.  of  bitumen  and  15  per  cent, 
of  chalk,  and  then  about  9  per  cent,  of  a  tar  or  oil.  The 
mass  is  subjected  for  several  hours  to  a  pressure  of  5 
atmospheres.  It  is  then  ground  and  added  in  suitable 
proportions  to  Portland  cement. — H.  H.  S. 

Finely-divided  lime,  such  as  meadow  lime,  lime   uusti  of 

chemioii  mid  sugar  works,  etc.  ;   Process  for  making 

suitable  for  burning.  H.  Westphal.  Ger.  Pat.  218,428. 
Aug.  23.  1908. 
The  finely-divided  lime  is  mixed  with  ground  quicklime 
or  dry  slaked  lime,  with  addition  of  quartz  sand  if  necessary, 
and  is  then  pressed  into  briquettes,  which  are  hardened 
bv  exposure  to  the  air  or  to  the  waste  gases  from  a  lime-kiln. 
"  —A.  S. 

Cements;   Manufacturi  of .     VY.  J.  Mellersh -Jackson, 

1-ondon.     From   J.    et    A.    Pavin   de   Lafarge,   Viviers. 
France,     Eng.  Pat.  SU75.  April  10,   1909. 

See  Fr.  Pat.  401,493  of  1909  :  this  J.,  1909,  1 132.— T.  F.  B. 


X.— METALS;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Gold  production  of  Australasia.     Mining  World  (Chicago), 

March  19,  1910.  [T.R.] 
The  gold  output  in  Australasia  in  1909  according  to  an 
official  report  was  3.430.463  fine  oz.  as  compared  with 
3,546,970  tine  oz.  in  1908,  a  decrease  of  115,507  oz.  The 
falling  off  is  largely  accounted  for  by  the  shutting  down 
of  some  of  the  copper  smelting  works  during  the  year. 
The  increase  in  the  returns  from  New  Zealand  is  due  to 
the  increased  production  of  the  mines  at  Waihi. 

The  following  shows  the  output  in  the  Commonwealth 
and  New  Zealand  for  1908  and  1909  : 


1908. 

1909. 

Fine  oz. 

1,647,911 
670.910 
472.0IIU 
465,085 
224.792 
- 

-  i-: 

3.545,970 

Fine  oz. 

1. 595,263 

854,222 

472,476 

450,937 
204,700 

44,669 

8.   Australia  aid   X.  Territory 

8,187 
:  i  10  Ifl 

Blast;   Advantages  ol  enriched  air .     J.  VV.  I. 

Met.  andChem.  Eng.,  191(1.8.  123—124. 

The  effect  of  the  use  of  an  air  blast  enrii  In  d  in  oxj 
on  the  working  of  the  blast-furnace  will  be  an  increased 
temperature  in  the  smelting  zone.  1'singa  blast  preheated 
to  500  C,  pure  air  gives  a  theoretical  maximum  combustion 
temperature  of  209ti  ( '.  If  the  amount  of  oxygen  present 
be  increased  by  5  per  cent.,  the  theoretical  maximum 
temperature  will  rise  to  2466  C.  The  gases  produced 
by  combustion  will  be  K>  per  cent,  smaller  in  volume  and 
IS  per  cent,  higher  in  temperature.  They  will  therefore 
give  off  then  sensible  heat  to  the  materials  in  the  furnace 
at  a  faster  rate,  while  the  radiation  losses  will  be  red 
and  the  amount  of  waste  eases  diminished.  The  author 
estimates  that  a  blast-furnace  using  air  enriched  5  per  i  i 
in  oxygen  will  run  one-third  faster  than  when  using  the 
ordinary  air  blast  and  will  save  one-sixth  of  the  fuel 
requirement.— J.  W.  H. 

Hoesch  process  of  steel  making  :   Experimental  invesligi 


Following  i-  t In    production  of  Australasia  for  the  past 
10    years  : 

Year.  Fine  oz. 

1900 4,171 

1901                        3,781,132 

1902                              3,946,443 

1903"           4.315,684 

1904                      4,220  I  10 

1905              4,156,092 

1906       3.985,691 

[907                                    3,667,600 

1908                                                         3.545,970 

1909  ..                                             3,430,463 


of 
396- 


111. 


I'.    Springorum.     Stahl   u.    Eisen,    1910,   30, 


In  the  Bcrtrand-Thiel  process,  the  pig-iron  is  heated  with 
ore  and  lime  till  the  phosphorus  is  reduced  to  about  0-2 
and  the  carbon  to  1-5  — 2-0  per  cent.  ;  the  metal  is  then  run 
off  from  the  slag  into  a  second  furnace,  previously  charged 
with  calculated  quantities  of  scrap,  ore,  and  lime,  where  it 
is  finished.  One  of  the  practical  difficulties  of  the  pro' 
is  that  the  lining  of  the  first  furnace  continually  increases, 
whilst  that  of  the  second,  owing  to  the  higher  tempera  tun 
and  less  amount  of  lime,  is  eaten  away.  The  modification 
of  the  process  patented  by  the  Hoesch  works  consists 
in  catrving  out  the  two  stages  in  the  same  furnace.  At 
the  end  of  the  first  stage  the  slag  is  poured  away  and  the 
metal  run  into  a  ladle,  the  furnace  is  charged  with  scrap, 
etc.,  the  metal  run  back  from  the  ladle,  and  the  operation 
finished.  In  this  way  the  accretions  to  the  lining  during  the 
first  stage  balance  the  losses  during  the  second.  During 
the  first  stage  solid  oxides  are  mainly  formed,  viz..  of  silicon, 
phosphorus,  manganese  :  the  metal  contains  its  highest 
proportions  of  these  substances,  and  thus  any  reducible 
oxides  in  the  slag  are  reduced,  a  slag  of  high  phosphorus 
content  being  obtained.  During  the  second  stage  the 
carbon  is  oxidised ;  a  slag  with  a  high  oxide-content 
acts  on  a  metal  containing  but  little  foreign  substance, 
so  that  everything  oxiiiisable  is  rapidly  oxidised. 
In  the  experimental  investigation  of  the  process  seven 
charge-  wen-  worked  through,  and  samples  of  the  metal  and 
t  lie  slag  analysed  at  intervals.  As  illustrating  the  progress 
of  the  conversion,  the  percentages  of  the  chief  constituents 
from  one  of  these  experiments  may  be  given  : — 


Phos- 
Carbon.    phorus. 


Man- 
ganese. 


Silicon.    Sulphur. 


Original  pig-iron        3-280 


End  of  Hrsi  stage 
Finished  steel 


1-460 

0-080 


1-860 
0-260 
0-040 


0-96 
0-34 
0-47 


0-32  0-132 

trace.         0-082 
trace.         0067 


The  tirst  four  of  these  are  entirely  oxidised  during  the 
process  i  but  the  sulphur  goes  into  the  slag  chiefly  as  sul- 
phides of  calcium,  manganese,  and  iron.  The  complete 
tiL'iire-  show  that  to  some  extent  the  reactions  are  reversible, 
and  that  the  manganese  and  phosphorus  especially  may 
revert  from  the  slag  into  the  metal  again.  The  circum- 
stances influencing  the  reactions  arc  chiefly  four.  1.  2Vw- 
jr  raturt  of  (h*  bath  .  -A  low  temperature,  just  above  the 
melting-point  of  the  pig-iron,  allows  of  the  oxidation  of 
phosphorus,  silicon,  and  manganese,  whilst  the  carbon 
is  but  sightly  affected,  As  the  temperature  rises,  howeveXj 
the  relative  avidity  ol  the  carbon  for  oxygen  increases, 
jo  that  at  a  sufficiently  high  temperature  carbon  will 
reduce  the  other  oxides,  and  they  can  only  be  removed 
from  the  pig  after  removal  of  the  carbon.  2.  Composition 
of  (he  slag  The  more  basic  the  slag,  the  more  readily 
is  the  phosphorus  removed,  and  the  more  difficult  is  the 
reduction  by  carbon  of  the  phosphate  formed.  A  basic 
slag   also   favours   the   oxidation   of   silicon,   and    hinders 
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.  uiese.     Mm  li  lime  <•<  much  m  mganese  in  I  bi 
I  ol  the  sulphur     Feb     CftO     I 
ii      I.        ::      /  '      court  ntrtitiorm,  in    in<t<tl   and    ihiy, 

tactiny  suMances       The  amount  ol  n  

I  li\  higher  concentration  ol  I  In-  reacting  substances. 

from  tin  same  mrtnl,  phosphorus  will  he  removed  at 
a  highei  rate  bj  h  slag  containing  40  than  by 
mir  containing  10  |>er  cent.  of  ferrous  oxide, 
whd-t  the  same  Blag  will  re.rovo  more  phosphorus 
■r  minute  from  a  metal  containing  2  than  from  one 
abstaining  1  per  cent.  I.  Tht  relattty  weights  nei 
/nr  n  <{.  i,  r mi  mil  r,  action  .     In  order  to  oxidise  unit  weight  a 

bon,  manganese,  phosphorus,  ami  silicon  there  an 

rospectiveh   6,   IX  5-8,  ami  5-S  units  of    ferrous 

i.m.Ii-  ;     accordingly,    the    oxidation    ol    manganese    will 

l  mosl  readily,  and  manganese  will  reduce  ferrous 
n\ii!r  where  the  latter  is  present  in  bo  Io\i  ooncentiation 
■  in  be  unaffected  by  carbon,  -ay.  Similarly  as  unit 
Might  of  carbon  requires  only  21  units  of  phosphoric 
anhydride,  but  6  units  of  manganous  oxide,  for  its  oxidation 
ii  hi  phosphorus  from  the  slag  will  be  possible 
at  a  muoh  luwi  i  concentration  than  would  be  the  csbc 
with  manganese.  These  principles  are  illustrated  in  the 
■Bowing  table  of  intensites  of  reaction  which  shows  the 
■ember  of  kilns,  per  minute  of  each  substance  reduced  I  I 
or  oxidised  i  i  during  successive  intervals  of  the  firs! 
(12  hrs.  16  miiis.  to  2  hr-.  6  mins.)  and  final  (2  his.  :!."■  nuns. 
to  "<  hrs.  1">  mins.)  stages. 


mi!  full-  nil  only  becau*  ol  the  greatly  lowered 
'■inn '  ntration  of  carbon  itsi  If  and  ol  ferrous  oxide  m  i In- 
sIhl'  The  great  variations  in  the  tilphur  are  not  yet 
satisfactorily  explained  ;  and  thi  difficult)  hen  i  grea 
tli  in  witli  the  other  constituents,  for  we  have  to  deal  nol 
i  in  I  j  with  the  sulphur  in  the  charge,  but  also  with  thai  in  the 

?:i-'--.  Detailed  tialancc  shoots  i»l  the  process  are  given 
mill  iii  regard  to  materials  and  to  heal  ;  il  it  shown  that 
the  losses  of  heal  due  to  radiation  and  to  thai  carried  08 
in  the  waste  gases  are  enormous,  amounting  i"  practically 
To  per  cent,  of  the  total.  A  comparison  of  the  be  ie 
Bessemer  and  open-hearth  processes  Bhows  that  to  produce 
I  kiln,  "i  Btee]  i  iii  tni  mer  process  requires  700  oaJories,  the 
latter  2200  oalories.  The  fact  that  in  spite  of  iln-  th< 
use  ni  the  "i"-ii  hearth  process  is  continually  growing 
shows  what  great  technical  and  commercial  advantages 
it  possesses,  e.g.,  its  independence  of  the  phosphorus- 
content  "f  the  pig-iron,  the  possibility  of  direct  reduction 
from  the  ore,  and  the  control  over  the  uniformity  of 
quality  of  the  product. — J.  T.  I). 

Mill     steel;     Drittleness     <>/ dm     in     nitrogen. 

('.    E.    Stromcver.    Inst,    of    Xaval    Architects;     Times 
Eng.    SuppL,    Alar.    30,    1910. 

Until   quite   recently   nothing   was  known  with  regard 

to  the  effect  of  nitrogen  in  causing  hrittleness  in  steel.    With 
reference    to    phosphorus,  O-lllill  per  rent,   was  considered 


Intervals  of  time. 

Iron, 

Carbon. 

Phosphorus. 

Hangasese. 

Silicon. 

Sulphur. 

Hrs.  Mm-.  Hrs,  Mins. 

12-15  —   1-30 

+  80-7 

—  3-92 

—  4-23 

—     2-L'i, 

—  0-99 

—  0-09 

Mil             1-45 

+     5-6 

—  4-1" 

—  l-«8 

+      (Hill 

+  0,00 

1-43             2-06 

+    :i-5 

—  2-35 

—  1-40 

+      I-4II 

—  0-211 

2-33           S-60 

+     9-8 

—  3-29 

—  0-52 

—    0-80 

+  ii-ln 

:i-5ii          4-lu 

+     11-4 

—  2-75 

—  0-65 

—    0-28 

—  0-2li 

4- III           080 

—     5-11 

—  1-80 

—  0-113 

-1-     11-43 

+  ll 

+  0.00 

(•30            4-45 

+     7-7 

—  0-28 

—  0-20 

+     ll-ii" 

—  0-20 

4-45            6-05 

-    3-7 

—  0-33 

+  O-00 

-    U-lo 

+  0-00 

5-115            5-10 

—  16-0 

—  0-26 

—  0-40 

—    1-20 

—  0-20 

5-10            5-15 

—    5-2 

+  ll-ilO 

+  11-00 

—  19-4 

—  0-80 

The  rapid  dephosphorisation  at  the  low  temjieraturc  of 
the.  tii  -t  period  is  striking,  and  the  reduction  of  rate  after- 
wards shown,  is  due  both  to  the  rise  of  temperature  in 
preference  being  given  to  the  carbon,  and  alsn  to  the  lower- 
ing of  concentration  both  of  phosphorus  in  the  metal  and  of 
ferrous  oxide  in  the  slag  ;  when  most  of  the  carbon  Is 
removed,   the   two   elements   are   oxidised    side    by   side 

fradually,  without  any  serious  reversion  of  the  phosphorus. 
'or  secure  dephosphorisation  the  slug  should  contain  at 
least  40 — t.">  per  cent,  of  lime,  and  not  more  than  15  per 
cent,  of  silica.  Ferrous  oxide  in  the  -lag  hastens  the  oxida- 
tion of  the  phosphorus,  but  is  not  of  importance  as  far  as 
the  final  result  is  concerned.  The  manganese,  like  the 
silicon,  would  be  rapidly  and  completely  removed  near  the 
beginning  of  the  reaction,  but  for  the  reducing  action  of  the 
carbon  on  the  manganese  oxide  in  the  slag  as  the  tempera- 
ture rises.  What  happens  afterwards  depends  on  the 
balance  between  the  reactions  MnO-f-C=Mn-r-CO  and 
FeO  Mn  !''  -MnO,  of  which  the  first  is  favoured  by  rise 
ot  temperature,  and  by  high  concentration  of  manganese 
oxide  or  of  hmc  in  the  -la;;,  and  the  -eennd  by  high  concen- 
tration of  ferrous  oxide  in  the  -lag  and  of  manganese  in  the 
metal.  This  "  mobility  ''of  the  manganese  is  of  very  gri  at 
importance  in  freeing  the  metal  from  ferrous  oxide  and 
insuring  good  quality  in  the  steel  For  this  reason,  since 
most  of  the  manganese  is  removed  with  the  slag  in  the 
first  stage,  it  is  necessarj  in  the  second  stage  to  add  some 
manganese  ore  so  as  to  give  the  desired  concentration  of 
manganese  oxide  in  the  slag  The  carbon  is  present  in  such 
quantity  in  the  pig  iron  that  even  at  first,  whilst  the 
temperature  is  low,  il-  rate  of  oxidation  is  considerable  ; 
before  the  end  of  the  first  stage,  though  the  temperature 
has  risen,  the  rate  of  oxidation  of  the  carbon  has  fallen, 
becau-i'  the  concentration  of  ferrous  oxide  in  the  slag  has 
fallen  so  low.  but  the  rate  rises  again  when  the  second  stage 


to  be  a  reasonable  upper  limit,  and  steel  plate-  containing 
more  than  this  were  expected  to  give  trouble.  This 
view  had  now  to  he  modified.  One  sample  which  the 
author  had  tested,  which  wa-  undoubtedly  of  very 
had  quality  contained  only  0-047  per  cent,  of 
phosphorus,  but  it  also  contained  0*0123  per  cent,  of 
nitrogen,  which  was  more  than  twice  as^much  as  that 
contained  in  any  of  the  good  steels.  Another  sample, 
cut  from  a  boiler  plate  which  hurst  under  the  hydraulic 
test,  contained  only  0-052  per  cent,  of  phosphoric 
but  0-0200  per  cent,  of  nitrogen,  or  four  times  as 
much  as  that  contained  in  any  good  steels.  The  author 
presented  a  table  which  gave  the  leading  chemical 
impurities  of  various  steels,  and  showed  the  sums  of  the 
percentages  of  phosphorus  added  to  five  times  the 
percentages  of  nitrogen.  This  rati;:  in  the  relative 
brittlenees  influences,  had  been  adopted,  partly  because 
ii  was  the  inverse  ratio  of  the  squares  of  the  respective 
atomic  weight-  of  the  two  elements,  and  partly  because 
nitrogi  ii  had  ten  times  the  effect  of  phosphorus  in  raising 
tin  1 1 -iini  ity  nl  steel,  an  addition  of  0-01  percent,  increasing 
the  tenacity  bj  a  hunt  three  tons.  A  -ate  rule  was  that  the 
sum  of  the  percentage  of  phosphorus  pitw  live  times  the 
percentage  of  nitrogen,  should  nol  exceed  0-080  per  con) 
A  further  conclusion  to  he  drawn  was  thai  no  investi- 
gation into  the  cause  of  the  failure  of  a   mild   Steel   plate 

could  he  considered  complete  unless  both  the  phosphorus 
and  nitrogen  percentages  had  been  determined.  In 
consequence  of  the  conclusions,  the  plan  now  adopted  by 
the  Manchester  St, -am  I  ition  was  to  determine 

the  nitrogen  of  any  samples  "f  steel  which  had 
failed.  Some  Continental  angle  irons  intended  to  be 
used  in  -..me  small  portable  locomotive  boilers  faded 
in  the  boiler  shop ;  thej  contained  0-0140  per  cent  of 
nitrogen.     <>n  cutting  out  portions  of  a  damaged  furnace 
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plate,  it  proved  to  be  quite  brittle ;  the  nitrogen  amounted 
to  0-0180  per  cent  Fractured  Bteel  plates  from  a  Bhip 
being  built  in  a  Continental  port,  which  plates  had  been 
did)  tested  and  passed  for  shipbulding,  and  gave  good 
results  when  retested,  ci  ntained  0-023  percent,  of  nitrogen. 
These  percentages  were  trom  three  to  five  times  as  great  as 
ihc  maximum  found  in  any  of  the  good  Bteels  yet  tested.  A 
very  natural  question  to  ask  was,  When  did  the  nitrogen  g  i 
into  steel,  and  how  could  it  be  removed  when  it  had  got 
theie  !  The  most  natural  explanation  ol  the  origin  of  the 
nitrogen  would  be  that  it  was  introdue  ed  by  the  contai 
molten  steel  with  the  nitrogen  of  the  aii  Mats  in  the 
blast  furnaces  and  in  the  Bessemer  converters,  Jt  was 
necessary  to  bear  in  mind  that  as  yet  if  had  not  been 
possible  t"  combine  nitrogen  with  Bteel  by  merely  heating 
the  two  together,  and  that  the  onlj  means  oi  effecting 
the  combination  was  to  heat  steel  in  an  atmosphere  o) 
ammonia.  Ammonia  was  not  introduced  into  Bessemer 
converters,  l.nt  it  might  be  present  in  blast  furnaces 
if  the  coking  of  the  fuel  had  not  entirely  removed  the 
nitrogen  which  was  in  the  coal,  and  i;  seemed  that  nitro 
when  once  it  had  entered  the  pig  iron  in  the  blast  fcrnai  e 
could  not  be  removed  by  subsequent  heating.  The 
suitable  chemical  for  effecting  the  removal  was  believed 
to  be  titanium,  but  the  addition  of  ferro-titanium  alio) 
to  steel,  probably  owing  to  the  necessary  temperature 
conditions  being  as  yet  unknown,  had  not  demon- 
strated that  tin-  beneficial  action  occurred.  Never- 
theless a  strong  argument  in  favour  of  the  belief  that 
titanium  could  remove  or  reduce  the  percentage  of 
nitrogen  was  recently  brought  to  the  author's  notice 
by  the  discovery  inside  the  now  dismantled  blast  fur- 
naces of  the  Farnley  Iron  Company  of  some  crystals 
of  titanium  nitride,  which  were  now  to  be  Been  in  the 
Leeds  Museum.  It  therefore  seemed  desirable  to  ascertain 
more  definitely  how  titanium  acted  in  practice  :  it 
appeared  that  attempts  to  introduce  titanium  by  adding 
its  ores  in  the  blast  furnace  had  not  been  a  success,  noi 
had  additions  of  titanium  ores  or  titanium-iron  alloys 
to  molten  steel  or  cast  iron  resulted  in  marked  improve- 
ments, and  in  none  of  these  eases  had  the  nitrogen 
jTcentage  been  determined.  Of  late,  however,  since  the 
production  of  practically  pure  titanium  had  been  effected, 
!i-  addition  to  steel  and  east  iron  had  been  attended 
with  varying  degrees  of  sue,  ess.  more  particularl)  in 
removing  blowholes.  The  author  had  analysed  two 
east  steel  and  two  cast  iron  samples.  Unfortunately. 
the  original  charge  of  east  iron,  contained  very  little 
nitrogen — viz..  0-0014  per  cent.,  'ait  even  in  this  ease  the 
addition  of  0-2  per  cent.  of  titanium  reduced  it  to 
0-0013  l>cr  cent.  Of  the  two  east  steels  the  untreated 
one  contained  0-0003  per  cent.,  which  was  reduced  in  the 
other  sample,  to  which  titanium  had  been  added,  to  only 
0-OO4S  per  cent.  Further  attempts  in  this  direction 
might  lead  to  the  removal  of  nitrogen  from  Bessemer  steel, 
and  thu-  make  it  available  for  plates. 

Cementation  sled;    Manitfactun   of .     IV.  Sfyecific 

function*  of  gaseous  and  solid  carburising  agents  in  lh> 
cementation  process.  P.  Giolitti  and  L.  Astorri.  Gaz. 
chim.  Hal..  1910,  40.  I.,  1  -20. 
Sbk  this  J.,  1908,  llo4;  lOOIt,  255.  In  the  present 
experiments,  the  carburising  of  iron  by  means  of  mixtures 
of  carbon  monoxide  and  benzene  vapour  in  differi  a\  pro 
portions,  by  solid  carbon  in  presence  of  carbon  monoxide, 
and  by  solid  carbon  in  m'»o  and  in  an  atmosphere  of  pure 
nitrogen  was  studied.  It  was  found  thai  with  mixtun  i 
carbon  monoxide  and  benzene  vapour,  the  concentration 
of  carbon  In  the  outer  layei  ol  the  carburised  metal  in- 
creased with  increasing  proportions  of  the  hydrocarbon 
Up  to  the  point  at  which  carbon  was  separated  from  the 
hydrocarbon  at  a  greater  speed  than  it  was  dissolved 
by  y-iron  and  hence  was  deposited  on  the  metal,  !'.-■ 
suitable  regulation  of  the  composition  of  the  gaseous 
mixture,  it  was  possible  to  obtain  any  desired  carbon 
content  of  the  miter  layer  of  the  carburised  metal 
between  the  minimum  corresponding  with  that  obtained 
with  pure  carbon  monoxide,  and  the  maximum  corre- 
sponding with  that  obtained  with  hydrocarbons.  The 
special  effect  of  carbon  monoxide  used  in  conjunction 


witli    hydrocarbons   or   solid   carbon   is   to    render   the 
distribution  of  the  carbon  more  uniform  ;    i.e.,  to  insure 
a   gradual   diminution  of   the   carbon   content    from    I 
outermost    layei    inwards,    instead    of   abrupt    i1 
The  experiments  with  solid  carbon  in  a  vacuum  showed 
that    although    in    the    ordinary    cementation 
undoubtedly    gaseous   agents    pla)    tin-   chief    part,    vet 
solid    carbon    is    capable    of   carburising    iron    provided 
intimate  contact   lie  obtained.     The  results  obtained  by 
cementation    with    solid    carbon    in    presence    oi     pun 
nitrogen  wen    very  similar  to  those  obtained  with  pure 
carbon    monoxide,    and    this    subject    is    being    tmthei 
investigated.      (Sec  also   l-'r.   Pats.  392,900  and  393 
tin-  .1..    1909,   25,    l4.->).  -A.  S. 

Iron-silicon    alloys;     Magnetic   and   electrical   propertiH 

of .     C.    ¥.    Burgess    and    .1.    Aston.      Met.    and 

Chem.   Eng..    1010.   8,   131  —  1:!:!. 

Bakrett  and  Brown  showed  in  1901  that  certain  iron  alloys 
made  by  Hadfield.  containing  2J  per  cent,  of  aluminium 
oi  '.'  |  pet  cent,  of  silicon,  had  magnetic  permeabilities 
exceeding  that  of  pure  iron.  The  authors  have  shown 
that  similar  results  are  obtained  with  irons  containing 
2  per  cent,  of  tin  or  4  per  cent,  of  arsenic.  The  improve- 
ment in  the  magnetic  qualities  appears  to  be  due  to  Bond 
change  in  the  physical  structure  of  the  iron  rather  than 
to  a  chemical  effect.  Annealing  at  such  a  temperature 
as  will  remove  the  cooling  and  forging  strains  improves 
the  entire  magnetisation  curve  of  pure  iron,  while  a  high 
temperature  annealing  deteriorates  the  quality  with 
high  and  improves  the  permeability  with  low  magne- 
tising forces.  The  authors  have  investigated  t  he- 
magnetic  properties  of  a  number  of  iron-silicon  alloys 
containing  from  02  to  40  per  cent,  of  silicon.  The  bars 
were  compared  with  a  bar  of  electrolytic  iron  of  high 
purity.  In  the  unannealed  condition  all  these  bars 
fall  below  the  standard  bar  in  quality,  the  best  n  suit! 
being  obtained  with  the  irons  of  lowest  silicon  content. 
Annealing  at  075°  C.  improved  the  results;  the  bar 
containing  0-013  per  cent,  of  silicon  being  very  marly 
equal  to  the  standard  bar.  Annealing  at  1000°  C.  pro- 
duced a  falling  off  in  permeability  of  the  bars  of  lowest 
silicon  content,  but  in  the  bars  of  highest  silicon  content 
(silicon  2S3,  3'33  and  4'Oei  per  cent.),  there  was  a  con- 
siderable improvement  in  permeability  with  low  magne- 
tising forces  and  little  change  in  the  higher  ranges. 
The  bar  containing  400  per  cent,  of  silicon  had  a  very 
high  permeability  below  H=10.  Quenching  at  900°  C. 
resulted  in  deterioration  of  quality  at  the  lower  range 
and  but  little  change  in  the  higher  range  of  magnetising 
forces.  The  improvement  in  these  bars  is  not  so  marked 
as  in  commercial  samples  and  it  seems  that  the  effect 
of  silicon  is  more  pronounced  in  the  presence  of  certain 
impurities  or  after  a  certain  heat  treatment.  Silicon 
steels  have  a  high  electrical  resistance  which  is  of  great 
advantage  in  preventing  eddy  currents,  With  an 
addition  of  silicon  of  4-66  per  cent.,  the  alloy  has  a 
minimum  hysteresis  loss,  and  an  electrical  resistance 
ni'ii    1  lian  five  times  that  of  the  electrolytic  standard. 

—J.  \V.  H 

i  in  nickel-steel;   Gravimetru   methods  for  the deten 

mination  of .     E.  L.  Rhead.     Analyst,  1010.  35, 

97     103. 

An  examination  of  the  various  methods  available  for 
ii"  gravimetric  determination  of  nickel  showed  that  il) 
precipitation  of  the  metal  as  the  hydroxide  is  unsatis- 
factory in  the  presence  of  tartaric,  and  other  organic 
acids,  potassium  cyanide  and  ammonium  salts;  (2) 
pitation  with  bromine  and  sodium  hydroxide  is 
interfered  with  by  ammonium  salts;  (3)  precipitation 
as  sulphide,  with  subsequent  conversion  of  the  precipi- 
tate into  oxide  or  sulphate,  gives  satisfactory  results; 
14)  precipitation  by  means  of  ferrieyanide  or  as  the  triple 
nitrite-  of  potassium,  calcium,  and  nickel  is  uiitru-t. 
worthy;  (5)  precipitation  by  dimethylglyoxime  (this 
.1..  1007.  043)  yields  excellent  results  ;  the  scarlet 
precipitate  obtained  i-  copious  and  is  readily  filtered 
and  washed  ;    (6)  chromic  acid  completely  prevents  the 
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trolytic  deposition  of  nickel,  and  chlorides  In 
iUr  effect,  (nil  to  a  less  extent  ;    complete  deposition 
Ihc  metal   lakes   place  m  sulphaU    solutions  ai 
ami.  ding    to    the    method    "i 

K  ml    I  '■  ■  '  _  1 1 1  k  i  ii  i .      As   nut  liculs   (or   the   dote] 
initiation  of  nickel  in  sioel  arc  dependent  "ii  the  separa- 
tion of  the  iron  with  the  production  of  a  solution 
h  the  nickel  can  I--  recovered,  the  author  hat 

'i      met  hods    w  hich    «  ill    cffocl     this 

Tin   a*  i  '  .  i  e  method  and  precipitation  with 

■  in.  li\.lr    m.I,'  in  the  presence  of  potassium  cyanide 

?good  results,  as  ,ii,|  extracti t  the  Imlk  ..t'  the 
i.iii  with  ether  ln.ni  a  hydrochloric  arid  solution  of  the 
lindcr  of  the  iron  being  then  separated  by 
means   ..t    sodium    hydroxide   and    potassium    cyanidt  ■ 
tration  ..t   'Ik-   iron   by   means  of  ammonia,  either 
alone  or  in  tin-  presence  of  potassium  cyanide,  yielded 
•  unsatisfactory  results. — W.  1'.  S. 


r   alloys;     Magnetic  and   electrical   properties 
r     I'.    Burgess   and   .1.   Aston.      Met  all.   and 
(lain     En-..    1910,   8,   79—80. 

Tin  alloys  were  prepared  from  electrolytic  iron  and 
ooppei  of  a  high  degree  of  purity  (see  this  J.,  1910.  '_'S). 
It  was  found  that  tin-  magnetic  quality  of  the  iron 
deteriorated  almost  in  proportion  t"  tin-  amount  of 
iper   added,    but    this   deterioration    was    practically 

igible  in  iln  case  of  such  small  percentages  of  copper 
as  arc  ordinarily  found  in  commercial  products.  The 
alloys  containing  from  1—2  per  cent,  of  copper,  which, 
as  stated  previously  [Iff.  (it.),  possess  mechanical  pro- 
perties comparable  with  those  of  iron-nickel  alloys 
containing  3 — t  per  cent,  of  nickel,  resemble  nickel 
■teels  with  193  ami  7"05  per  cent,  of  nickel,  in  their 
magnetic  properties,  possessing  permeabilities  .sufficiently 
high  for  coiiinu  rcial  purposes.  With  regard  to  electrical 
conductivity,  the  resistance  rose  with  increase  of  copper 
content  to  a  maximum  of  141  times  that  of  the  electro- 
lytic iron  at  1-51  per  cent,  of  copper  ;  between  2  and  (i 
per    cent,    of    copper    the    resistance    was    only    slightly 

iter  than  that  of  the  iron,  bul  rose  again  to  1*3] 
times  that  of  the  latter  at  7  per  cent,  of  copper. — A.  S. 


Cyanide  solutions  ;  Precipitation  of  gold  and  silver  from 

•  by  various  forms  of  carbon  and  cellulose.  A.  J.  Clark 
and  W.  J.  Sharwood.  J.  Chem..  .Met.,  and  Min.  Soc, 
S.    Africa,   1910.  10.  234—238. 

EtlKS  of  laboratory  experiments  was  made  to  ascertain 
the  relative  activity  of  certain  precipitants.  5  grms. 
of  a  precipitant  were  agitated  with  300  c.c.  of  a  cyanide 
solution  assaying  2'7  dollars  per  ton,  and  tho  solution 
filtered  twice  through  the  same  filter.  It  was  found  that 
tine  dust  precipitated  99'3  per  cent,  of  the  contained  gold, 
pine  charcoal,  27  0;  coke.  190;  bituminous  coal,  7-0; 
calcium  carbide.  50;  and  Dixons  flake  graphite,  nil. 
The  eoal,  coke,  and  charcoal  were  of  40-mesh  size.  In 
a    modified    experiment,   using   about   4    times   as   much 

pitant    as    before,    the   graphite   failed    to   precipitate 

gold,  though  under  similar  circumstances,  the  amount 
precipitated  by  coal  was  raised  to  22  per  cent.  The 
author  considers  that  the  re-precipitation  occurring  in 
t  e  .is,  of  '"  graphitic  "  ores  is  probably  caused  by  a 
portion  of  the  carbon  being  present  in  non-graphitic 
form,  such  as  hydrocarbons.  Details  arc  also  given 
of  the  "  clean  up  "  of  a  wooden  cyanide  tank  of  40  ft. 
diam.,  the  filter  cloth,  cocoanut  matting,  and  wooden 
false  bottom  of  which  were  burnt,  and  the  total  gold  values 

•ued.  The  filter  cloth,  consisting  of  12,000  sq.  ft. 
s  oz.  "  duck,"  contained  only  5  cents  of  gold,  the  entire 

•  unit  matting  titter.  4ii  cents;  and  the  75  cb.  ft.  of 
wooden   slats,    loo  dollars.     The  cloth  had   been  in  use 

onths,  and  the  matting  anil  false  bottom  for  12  months. 
The  staves  from  two  similar  tanks,  that  had  been  in  use 
for  3  or  4  years,  were  assayed  and  found  to  contain  only 
a  trace  and  47  cents  per  ton  respectively.  A  bibliography 
on  charcoal  precipitation  is  appended. — F.  R. 


Copper  ant i    El, tine  smelting  of  and  "I  thi    inter- 

tduets  of  tin  topper  furnace.     Pari  II    Copper 

ining.     i ;.     von     Ran  ohi  nplat*     \L  tallui  gii .     1910, 

7.    151      1 55. 

I  ill  inn. ill. I   tic  BXpei  mien!      on  lie    ...  Ii  hflg 

ee  thi    J?,  1910,  356     i 

el.-.'!  i      Furnaoi     of  a  d m  ha 

tin a    molten    ooppei     and    fei ridi  i.     A    mixture 

is,  ol  copper  oxide  and  100  gi  m     ol  fc side, 

corresponding  to  the  formula,  CuO,Fea0g,  molted  between 
m.ii   i '.  and    1600   G   and  did   no(  decompose,     A   melt 
..I  i lie  composition  Cua(  l,Fe,(  l3,  decomposed  into  mi  I 
copper  and   the  same  coppei    ferriti       Rata    copper  con- 

1. oiling  (Mil    per   cent,    oj  I    sulphur   and    1  Bl 

of  arsenic   was   melted   and    poured    through   the   molten 

coppei   feinte  from  ■  furnace  t,.  anothet    through  the 

se on  I  yiel  led  a  refined  copper  containing  0-01  per  cent. 

of  iron,  it  016  of  sulphur  and  I  '67  of  arsenic.  Expei  nuents 
were  also  carried  out  with  molten  coppei  rilicate,  a  refined 
ooppei  containing  ihkiv  per  cent,  of  iron.  006  of  lead, 
uiii  ,,f  sulphur  ami  3-62  ol  ai  lenk  being  obtained  from  a 
i.iv.  ,  nppei  containing  0'21  per  cent,  of  iron,  '■'•  16  ol  I 

II  H2  of  sulphur,  and  :;  •  inc.      A.  II.  (.'. 

Bronzes  ;  Special .     /.   Lead-bronzes.     F.  Giolitti    and 

\1  Mu.intonio.  Gaz.  chini.  ital.,  1910,  40,  L,  51—77. 
Some  preliminary  experiments  with  binary  alloys  of 
copper  and  lead,  showed  that  these  two  metals  form  no 
definite  chemical  compound,  are  not  completely  miscible 
in  the  fused  state,  and  are  immiscible  in  the  solid  state. 
\  -iii.lv  was  then  made  of  26  ternary  alloys  of  copper, 
lead,  and  tin,  containing  up  to  20  per  cent,  of  lead  and  up 
to  24  per  cent,  of  tin,  and  the  constitution  and  micro- 
structure  of  these  alloys  are  discussed.  The  authors 
also  determined  the  hardness  of  the  alloys  by  the  Brinell 
method,  using  a  ball  of  10  mm.  diam.  under  a  pressure 
of  500  kilos.  The  results  are  shown  in  the  following 
table  :— 


Composition  of 

Composition  of 

alloy. 

»Uoj , 

Hard- 
ness. 

Hard- 

ness. 

Tin. 

Lead. 

Tin.        1     Lead. 

per  cent. 

per  cent. 

per  cent. 

per  cut. 

4-5 

0 

49 

4 

6-9 

46 

8-8 

0 

63 

8 

6-9 

59 

16-3 

0 

77 

13-9 

7-0 

80 

25-8 

0 

230 

2-4 

10-6 

39 

0 

10 

27-2 

8 

ld-4 

48 

0 

20 

2  1-8 

13-9 

lu-4 

si; 

0 

40 

13-8 

4-1 

14-12 

39 

11 

0-95 

57 

9-2 

16-8 

57 

8-1 

1-1 

67 

19-8 

5-0 

130 

14-1 

1-15 

83 

20-4 

8-8 

ISO 

3-9 

3 

46 

21-5 

8-05 

150 

7-8 

3-2 

61 

11-0 

5-0 

TO 

13-9 

3-1 

83 

17 

5-0 

109 

3-99 

5-0 

46 

5 

20 

44 

8-0 

5-0 

61 

24 

5 

182 

13-7 

5-1 

93 

12 

20 

70 

-A   S. 

Furnace  gases;    Spragui    process  for  treating .     C.  B. 

Sprague.     Eng.    and    Min.    J.,    1910,   89.    519—520. 
The  method  of  filtration  through  woollen  bags  has  proved 
successful  for  the  removal  of  fume  from  the  gases  of  lead 
■furnaces,    which    are    free    from    sulphur    tnoxide, 
bul     fails     with     the    gases    from    copper  blast -furn 
reverbcratorv     furnaces,     pot-roasters,      at  rters, 

the  sulphur  in •  enl  rapidlyd  !  ,e ',   'nc, 

The  gases  mentioned,  however,  i  illy  filtered 

if  the  sulphur  dioxide  he  E  '"w- 

lime>  or  magnesia.     If  onlj    relatively    small   quart 

„f  sulphur  ir. ■  resent,  neutralisation 

by  mean  of  zinc  oxide  fume    pn  luced   in  an   aux 
furnace  from  suitabli  l«Jj 

large  qnantities  of  sulphui  trioxide,  the  bt 
by    means    of    verj     finely-divided    hue     or    magnesia 
introduced  into  the' gas.-,  but  a  certain  quantity  of  zinc 
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oxide  fume  is  also  used,  m  order  to  effect  complete 
neutxahsation,  whiob  cannot  be  attained  with  lincly-divided 
solid  materials  fed  mechanically  into  the  gases.  The 
neutralised  gases  are  cooled  to  below  loo  C.  and  then 
-.1  to  tlic  bag-house  (see  tins  .)..  1909.  1139).  Thi 
process  has  l>eeu  in  successful  operation  since  August.  190S. 
at  the  lead  smeltery  of  the  U.S.  Smelting,  Refining  and 
Mining  Co.,  at  Mulvalc.  Utah,  where  the  plant  include- 
5  or  8  blast  -furnaces.  IS  pot  roasters,  li  hand  roast. i] 
for  matte,  a  small  reverberatory  furnace  for  smelting 
matte,  and  an  arsenic  refining  plant.  Moreover,  on  account 
of  the  results  obtained,  permission  has  recently  been 
granted  to  restart  the  copper-Smelting  plant  at  the  same 
place,  which  plant  was  shut  down  early  in  1908  in  con- 
Sequence  of   the   nuisance  caused   by   the  smelter -fumes. 

— A.  S. 


M. 


Blast-furnace    slags  ;     Blue    iron .     A.      Harpf, 

Larger,  and  H.  Fleissner.  Oesterr.  Z.  Berg-  u.  Hfittenw., 
1909.    57.     709—715.    727—731.     746—751,    7(52— 700. 
Chem.  Zentr.,  1910.  1,  967—968 
The  conclusion  arrived  at  by  the  authors  after  a  lengthy 
investigation,   is   that   the    blue   colour   of   blast-furnace 
slags  is  in   most   cases,   probably  due    to    the    presence 
of  ultramarine.     In  support  of  this  view,  it   is   pointed 
out  that  all  the  constituents  necessary  for  the  production 
of  ultramarine,  viz..  silica,  alumina,  sulphur,  and  alkalis 
or  lime,  are  present  in  the  slags,  and  that  during  cooling 
the    latter    pass    through    the    temperature    range  most 
favourable  to  the  production  of  ultramarine.     The  blue    I 
colour   is   always    found    in     the     partially     or    wholly 
devitrified  portions  of  the  slag,  and  in  the  inner  parts  of 
the  mass,  that  is,  in  the  parts  which  have  cooled  most 
slowly.     The  blue   slags   mostly   behave   towards  hydro- 
chloric  acid   in  the   same   manner   as  ultramarine  does, 
being  decomposed,     with    decolorisation,     separation     of 
silica,  and  evolution  of  hydrogen  sulphide.    In  some  cases, 
however,  the  blue  portions  are  only  slightly  attacked  by 
hydrochloric  acid,  probably  owing  to  the  coloured  sub- 
stance being  protected  by  a  coating  of  insoluble  silicates. 

— A.  S. 

Fire6ricit«   in   blast-heating  stoves  ;     Thermal   conductivity 

of .     Osann.     Tonind.-Zeit..  1909,  33,   1405— 1409, 

1418—1424. 
The  specific  thermal  conductivity  of  a  substance  is 
defined  as  the  number  of  calories,  which  flow  in  1  second 
through  a  cube  of  1  cm.  side,  the  difference  of  temperature 
between  the  two  heat-conveying  sides  of  the  cube  being 
1°  C,  and  the  four  remaining  sides  being  regarded  as 
entirely  heat-insulated.  When  heat  passes  from  a  material 
having  the  specific  conductivity,  K,.  to  another  material 
having  the  specific  conductivity.  K2.  a  third  factor  has  to 
be  considered,  namely  the  specific  conductivity  of 
transfer  at  the  junction  of  the  two  materials,  Ka,  and  the 
following  relationship  then  holds  good  : — 

\V  =        (<!— i,)g 

Li  1  W 
Ki  +  K>  +  K= 
where  W  is  the  number  of  heat  units  passing  in  1  second 
through  the  lengths  L,  and  L.,  of  the  two  materials 
respectively,  q  being  their  common  cross  section,  and 
L.  and  (t  the  temperatures  at  their  two  extremities. 
When  heat  passes  from  a  gaseous  substance  in  motion  to 
a  solid  substance,  the  specific  conductivity  of  transfer 
increases  greatly  with  increasing  velocity  of  the  gas, 
and  it  has  been  found  by  experience  that  this  increase 
is  directly  proportional  to  (2+^/t^,  where  lis  the  velocity 
of  the  gas.  The  relations  which  exist  are  then  expressed 
bv  the  equations, 

Kl=-^.     and 

K>=  W 

*■  _  r  wl,-| 

(2+v/t,)[(<1-t2)?-Ki1J 

Applying  these  formulae  to  the  practical  case  of  the  heat 
communicated  to  the  firebricks  of  a  Cowper  stove  by  blast- 
furnace gases,  the  temperatures  of  the  gases  in  the  stove 


and  of  the  brick  walls  (at  points  representing  various 
thicknesses  of  buck,  through  which  heat  is  being  conduct'-.] 
may  be  determined  by  means  of  suitable  recording  pj 
meters.  The  constants  Kj  and  k-' can  then  be  evaluated 
if  W,  the  quantity  of  heat  flowing  through  1  sq.  cm.  of  the 
inner  stove  surface  in  1  second,  is  known.  This  quantity 
is  identical  with  the  amount  of  heat  lost  by  radiation 
and  conduction  by  1  sq.  cm.  of  the  outer  walls  of  the 
stove  in  1  second,  and  is  determined  by  difference. 
Knowing  the  composition  of  the  furnace  gases  entering 
the  stove,  the  theoretical  temperature  of  combustion  can 
be  calculated.  The  difference  between  this  temperatut 
and  the  average  blast  temperature  found  by  experiment, 
in  conjunction  with  the  knowledge  of  the  composition 
of  the  furnace  gases,  the  composition  of  the  products 
of  combustion,  and  their  specific  heats  at  the  temperature 
of  the  blast,  give  the  required  data  for  calculating  the 
loss  of  heat  due  to  radiation  and  conduction,  and  thence 
W  in  the  equation. — O.  R. 

Standardisation  of  permanganate  solutions  for    iron    titra- 
tions by  Reinhardt's    method.     Kinder.     See   XXIII. 

Iodometric   determination   of   phosphoric   acid.     Artmann. 
See  XXm. 

Patents. 

Ores  ;    Concentration  of .     Minerals  Separation  Ltd.. 

London.     From  A.  H.  Higgins,  Broken  Hill,  Australia. 
Eng.  Pat.  26,852,  Dec.  10,  1908. 

The  powdered  ore  is  mixed  with  slightly  acidified  water 
(e.g.  0"2 — 0"5  per  cent,  sulphuric  acid)  containing  in 
solution  a  very  small  quantity  of  an  aromatic  hydroxy- 
compound  (e.g.  0-01 — 0-002  per  cent,  of  phenol).  The 
mixture  is  then  agitated  in  such  a  way  as  to  form  a  froth 
or  scum  carrying  a  large  proportion  of  metallic  sulphides, 
which  floats  on  the  surface  of  the  water  and  is  afterwards 
separated.  The  mixture  may,  if  necessary,  be  heated 
during  agitation.— O.  F.  H. 

Ore    concentration,    [by    flotation] ;     Apparatus    for . 

T.  J.  Hoover,  London.     Eng.  Pat.  4911,  Feb.  27,  1909. 

The  apparatus  consists  of  the  combination  of  an  agitator 
in  which  the  liquid,  containing  the  ore  in  suspension,  has 
air  beaten  into  it,  and  a  spitzkasten  leading  directly 
from  it,  having  a  baffle-plate  near  the  inlet,  so  arranged 
that  the  stream  of  ore  particles  and  air  bubbles  are  led 
towards  the  surface  of  the  water  in  the  spitzkasten  and 
thus  form  an  efficient  flotation  froth. — F.  R. 

Briquetting  copper  ore  concentrates  ;  Agglomerating  or . 

preparatory  for  smelting.  T.  Rouse,  London.  Eng. 
Pat.  4914,   Feb.  27.    1909. 

Copper  concentrates,  contaning  about  one-third  of  their 
bulk  of  water,  are  mixed  with  an  amount  of  coal  or  coke, 
not  greater  than  that  required  for  smelting,  and  the  mass 
mixed  with  an  equal  measure  of  a  weak  solution  of  water- 
glass  (sodium  silicate)  made  with  water  containing  ferric 
oxide,  and  the  plastic  mass  briquetted.  If  the  con- 
centrates are  dry,  the  addition  of  fuel  mav  be  omitted. 

— F.  R. 

Copper  and  other  metals  ;    Method  of  separating  ■ from 

liquors  obtained  in  wet  metallurgical  processes.  J.  H. 
Thwaites  and  S.  J.  Ralph,  Peterborough.  Eng.  Pat. 
4167.  Feb.  20,   1909. 

The  greater  part  of  the  copper  is  precipitated  by  means 
of  a  sulphite  of  an  alkaline-earth  metal  such  as  calcium 
or  magnesium.  The  copjier  remaining  in  the  liquor 
may  be  separated  by  precipitation  on  scrap  iron  or  by 
means  of  zinc  sulphite,  and  the  cobalt  and  iron  then 
precipitated  bv  means  of  an  alkali  sulphite  or  sulphide. 

—0.  F.  H. 

Lml  and  zinc  from  compounds  containing  those  metals, 

Method  of  recovering .    H.  W.  Hemingway,  Stratford, 

Essex.     Eng.  Pat.  4471,  Feb.  23.   1909. 

Compounds  containing  lead  and  zinc  oxides  are  treated 
with  lead  or  zinc  acetate  or  with  acetic  acid,  so  that  the 
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mil  solution    as    Hubacetate,   whilst   the   zinc 

liiatcd.     Krom   the  subaeetatc  solution   I  hi    load 

lb     lucntly     precipitated      i-     arsenate,     by     .11 

null  ill--  formation  ol   acotii    acid  or  normal   lead 

tate,  which  in. n    be  used  for  treating  n  fresh    charge. 

F.  R, 

-    cupulas  mill  Ii!,,    fun  melting   mrtals  ; 

\ratus  fur  txtrarting  sulphur  dioxide  and  other  . 

S     Osborn     und     l»     Carnegie,    Sheffield.     Eng.    l'at. 
8461,    M  ir.    Is,    l!M)9. 

apparatus    consists    of    n    spark    arrester,    or    hood, 

titled  to  tin-  top  of  the  cupola,  and  leading  into  an  arched 

Sue   having  a    vertical    "downcomer"   terminating   in   a 

1    »atcr    tank     having    gas    and     water    outlets.       \ 

water  spray  is  fixed  in  the  "downcomer"  to   dissolve   the 

-ulih  11  dioxide  or  other  gases,  and  if  desired,  the  level 

•if  the  water  hi  the  tank  can   be  adjusted  ti    cause  the 

pass  through,  instead  of  over  the  surface  of  the 

'.     Two  or  more  cupolas  may  be  connected  up  to  one 

(tractor.     F.  R. 

'*  <»r  metalliferous  substances  :    Process  fur  separating 

mialiU  from  non-volatile .     T.  Huntington,  London. 

Eng.    Put.    12,198,    Mav   24,    1909. 

Tiik  ores,  such  as  sulphide  ores  of  /inc.  are  moistened  with 

wa'.-r.   and   charged    into   a   closed   converter   with   coke. 

sulphides    or    other    suitable    reducing   agent.     The 

of  the  charge  is  ignited,  and  a   Mast   of  air  or  steam 

passed  through  the  mass  111  a  downward  direction.     The 

itile  metals  are  driven  off  and  subsequently  recovered 

as  nxides.  — O.  F.  H. 

[Volatile]  metals  :    Process  and  apparatvs  for  ('11   extraction 

ol .     1\  C.  W.  Timm.     Fr.  Pat.  406,434,  Aug.  24, 

1909. 
Tin:  material  is  heated  111  a  reverberatory  furnace  and  the 
volatilised  metal  passed  through  a  column  of  incandescent 
Soke.  When  the  coke  has  become  cooled  by  the  reduction 
of  the  metal,  the  passage  of  gtses  from  the  reverberatory 
furnace  is  suspended  and  the  coke  reheated  by  means  of 
ir  blast.  The  separate  melting  and  reducing  furnaces 
may  be  arranged  in  series  and  the  gas  produced  during 
the  reheating  of  the  coke,  used  tor  tinner  the  reverberatory 
furnace-.—  1\  R. 

Materials,   [metals  and  fats];    Process  of  recovering 

•  from   mute.     W.    H.    Allen,   Detroit,   Mich.     U.S.   Pat. 
944,633,  Dec.  28,  1909. 

The  accumulated  greasy  waste  from  the  buffing  and 
polishing  of  brass  and  the  like,  which  contains  a  con- 
siderable percentage  of  metal  and  fats,  is  placed  in  a 
tank,  containing  a  solution  of  alkali,  and  agitated  by 
ns  of  steam  or  compressed  air.  The  heavy  particles, 
sting  of  metal  and  abrasive,  sink,  ami  the  cotton  and 
textile  fibres  rise  to  lie  surface  and  each  are  separately 
removed.  The  latter  an-  subsequently  treated  with 
acid  and  an  oxidising  agent  to  recover  any  oleati  3,  stearates, 
or  palmitates   of   the   non  alkali   metals. — F.  II. 

Metal;    Compound  -         and  process  of  making  the  same. 

W.    M     Page,    Philadelphia,    Pa.,    Assignor   to    Duplex 

Metals  Co.,   New    York.     U.S.   Pat.   949,837,    Feb.   22, 

1910. 

Tin:  clean  metallic  surface  of  an  iron  object  is  heated  and 

brought  into  contact  with  the  vapours  of  a  metal  of  low 

melting  point,  the  reaction  being  carried  out  in  a  closed 

chamber  into  which  the  fumes  arc  passed  from  a  species  of 

retort.     The  object  is  subsequently  plated  by  a  momentary 

immersion    in    a    molten  bath   of   copper,    brass,    or   any 

high-melting   non-ferrous   metal. — 0.  A.  \\  . 

.-    Composition  for  softening  .     G.  F.  Diez.  New 

York     U.S.   Pat.  949,980,  Feb.  22,  1910. 
Thk    composition    comprises    an    alkaline-earth    has.-,    a 
soluble    caustic    alkali,    and    iron,    the    whole,    if    desired. 
being    formed    into    a    paste    with    water.      A    mixture    01 
calcined  shells,  caust.e  potash,  and  inn  mav  be  employed. 

"   _C.  A   W. 


Composition     for 
G.    K.    Diez,   New    York. 
1910. 
in  1    compoait ion    oorj 


into 

0.8.   P.. 1    '. B  •    Feb.  22, 

of   a  mixtun 
powdt  r,  8  parts  i   steel  lilme-.  L]  pat  t-  ,   and  potassium 

11  yanide,    |    paj  1.    the   whole    bi  ing   foi  med   in 
past     with  a    ufficienl  quantitj  o\  oil.      I  he  iron  tu  ticlee 
1  onvei  te.i  into    teel  art  em  bedded  in  this  mi  1 1  tu  ■ 

and    heated.      ( '.  A.  W. 


Cast    irt  n  .      Brocesi    of    manufocturi     of    pure by 

synthesis  in  tin  electric  furnace.  C.  A.  Keller,  Ft". 
Pat.  406,277,   Nov.    10,   1908. 

Scrap  iron  or  Bteel,  with  or  without  ordinary  caBt  iron 
scrap,  is  melted  in  an  electric  furnace  in  the  presence  of 

carbon.  The  basic  lime  slat;  used  may  be  either  of  a 
non-oxidising  character  for  the  purpose  of  desulphurisa- 
tion,  or  an  oxidising  one  for  the  purpose  of  dephosphori- 
sation.  In  the  latter  ease  the  slag  is  poured  off  after 
dephoaphorisation,  and  the  metal  is  then  recarburised 
by  the  addition  of  carbon  in  the  presence  of  a  non- 
oxidising  lime  slag. — O.  F.  H. 

Alloy;    A  next) and  its  application  In  the  reduction 

of  metallic  oxides,  as  in  the  refining  of  steel  and  other 
metals.  Soc.  des  Carbures  Metalliques.  Fr.  Pat. 
405,820,  Aug.   7,   1909. 

The  alloy  is  made  in  the  electric  furnace  and  has  the 
following  composition  ;  about  55  per  cent,  of  silicon, 
28  per  cent,  of  aluminium  and  17  per  cent,  of  iron.  The 
alloy  is  almost  free  from  carbon,  and  on  oxidation  yields 
an  easily  fusible  silicate  of  the  formula,  Al  ,<>.,. 4Si02. 
By  treating  the  natural  double  silicates  of  aluminium 
and  iron  containing  titanic  acid  in  the  electric  furnace 
in  the  presence  of  carbon,  a  similar  alloy  containing 
■_'  7   per  cent,  of  titanium  is  produced. — O.  F.  H. 

Oolitic  iron  ores  and  the  like  ;    Process  for  the  enrichment 

of .     G.    Grondal.      Fr.    Pat.    400,441,    Aug.    24, 

1909 

Ikon  ores,  intimately  mixed  with  gangue,  such  as  oolitic 
iron  ores  and  brown  haematite,  are  crushed  and  the 
cementing  material,  consisting  mainly  of  hydratcd 
iron  oxide,  separated  by  water  in  the  form  of  slimes. 
The  coarse  residue  is  then  treated  to  convert  the  remain- 
ing iron  oxide  into  magnetic  oxide  (Fe30.t),  which  is 
separated  magnetically.  The  slimes  are  subsequently 
mixed  with  the  magnetic  concentrates  and  the  material 
briquetted.— F.  R. 

Metals;     Apparatus    fur    heating    and    separating . 

J.  H.  Reid.  Newark.  N.J.      U.S.  Pat.  950,028,  Feb.  22, 

1910. 
The  apparatus  comprises  a  vessel,  cylindrical  in  form 
but  provided  internally  with  sloping  walls,  so  that  the 
bottom  forms  the  apex  of  an  inverted  cone.  Tap. holes 
are  arranged  at  different  levels,  including  one  at  the 
bottom,  and  means  are  provided  for  rotating  the  vessel 
about  a  vertical  axis,  and  for  exhausting  the  interior 
during  rotation.  During  the  movement,  the  upper 
portion  only  of  the  charge  is  kept  in  a  molten  condition 
by  means  of  electrodes  placed  above  the  upper  tap-hole, 
sliding  contacts  being  provided  for  conveying  the 
current   to  the   vessel. — C.  A.  W. 

Electroplating  apparatus.  X.  S.  Emery  and  B.  W.  Gil- 
christ, Woodhaven.  X.Y.  U.S.  Pat.  950,068,  F 
1910. 
A  shaft,  mounted  horizontally  at  one  side  of  the  electro- 
lytic tank,  is  provided  with  a  number  of  worm  gears 
mounted  looselv.  and  with  clutch  devices,  moving 
horizontals,  which  are  adapted  to  engage  the  gears. 
A  number  of  drums  are  mounted  transversely  on  the 
top  of  the  tank  on  shafts,  which  are  also  provided  with 
worm  gear  wheels,  adapted  to  operate  in  connection 
with    the    worm    gears.     The   drums   can    be   removed 
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from  the  tank,  each  being  composed  of  end  members 
of  insulating  material,  and  a  framework  of  metal  covered 
with   perforated,   insulating   material.  —  B.  X. 

Metallic    fUma    or    fates ;     Apparatus  for    making    

[eleetrolyticaUy],  T.  A.  Edison.  Orange,  N.J.  U.S.  Pat. 
950,227.  Feb.  22,  1910. 
The  eattuKle  is  arranged  so  as  to  be  moved  successively 
into  an  electrolytic  bath  in  which  a  readily-soluble  metal 
tilm  i.-  to  be  plated,  and  into  a  second  in  which  a  per- 
manent film  is  depositee!.  The  cathode  is  provided 
with  a  support,  movable  horizontally,  and  with  means 
for  lowering  and  raising  the  support,  so  as  to  immerse 
the  cathode  and  raise  it  from  the  bath.  Spring-pressed 
devices  are  provided  for  locking  the  support  in  the  suc- 
cessive positions  corresponding  to  the  two  tanks.  The 
cathode  is  rotated,  during  the  whole  period  of  immer- 
sion, by  means  of  an  electric  motor.  Two  circuits, 
of  high  and  low  tension  respectively,  are  provided, 
permanent  connections  being  made  between  the  field 
of  the  motor  and  the  high-tension  circuit,  and  between 
the  low-tension  circuit  and  the  cathode ;  a  switch 
connects  the  motor  armature  with  either  of  the  circuits. 

— B.  N. 

Tin  ;    Process  of  removing  frcm  scrap.     C.  J.  Reed. 

Philadelphia,  Pa.  U.S.  Pat.  950,115,  Feb.  22,  1910. 
The  mixture  of  metals  is  heated  to  a  temperature  about 
the  melting  point  of  one  of  them  and  agitated  in  a 
revolving  drum  with  a  pulverised  foreign  body,  such  as 
magnetite,  having  a  specific  gravity  greater  than  four. 
One  of  the  metals,  in  this  case  tin,  is  subsequently 
removed  as  a  powder  by  means  of  a  current  of  air  and, 
finally,  the  magnetite  iB  separated  from  the  unpowdered 
residue. — C.  A.  \V. 


Ores  and  metals  ;    Process  of  treating  .     J.  H.   Reid, 

Xewark,    X.J.     U.S.    Pat.    950,116,    Feb.    22.    1910. 

The  ore  is  reduced  electrically,  the  mixture  being  fed  slowly 
into  a  cylindrical  furnace  through  a  hopper  at  the  top. 
The  bottom  of  the  fuma"e  at  the  zone  of  reduction,  is 
conical  in  form,  and  contains  an  aperture  at  the  apex 
through  which  the  molten  metal  falls  into  a  receptacle 
below.  As  it  falls,  the  thin  stream  of  metal  is  brought  into 
contact  with  a  gaseous  reducing  agent,  and  at  the  same 
time  it  is  subjected  to  a  sufficient  suction  in  order  to 
free  it  from  the  gaseous  oxides  of  carbon. — C.  A.  W. 

Metallic  oxide  ores  ;    Process  of  reducing  .     H.  E.  T. 

Haultain,  Toronto,  Ontario.  U.S.  Pat.  950,595,  March 
1,   1910. 

Fikely  divided  metallic  oxide  ore  is  showered  through  an 
aperture  in  the  roof  of  a  closed  furnace  chamber,  without 
obstruction,  into  an  electrically  heated  bath  of  the  molten 
material.  A  highly  heated  atmosphere  of  reducing  gas  is 
maintained  in  the  zone  of  the  falling  particles,  the  surplus 
gas  being  burnt  near  the  walls  and  roof  of  the  furnace 
chamber,  which  thereby  becomes  strongly  heated. — F.  R. 

Sintering  ore  ;    Process  for  .     G.   G.   Vivian,  Tintie, 

I'tah,  Assignor  to  J.  Knight,  Provo,  t'tah.  I'.S.  Pat. 
950,798,  March  1,  1910. 

The  ore  is  spread  in  a  thin  layer  on  the  hearth  of  a  rever- 
beratory  furnace  and  gradually  heated.  When  it  has 
become  sufficiently  sti<  kv.  but  before  the  "  heat  elements  " 
in  the  ore  are  consumed,  the  mass  is  worked  up  into  irregular 
lumps,  which  arc  then  withdrawn  from  the  furnace.— F.  R. 

Zinc  ;  Electric  furnace  for  the  continuous  extraction  of 

from  its  ores.  E.  I'.  I  flte  and  P.  R.  Picrron.  Third 
Addition,  dated  Nov.  9,  1908,  Fr.  Pat.  385,018, 
Feb.  22,  1907  (this  J.,  1908,  342,  632,  and  864). 

Zinc  blende,  containing  lead,  is  reduced  by  iron  in  an 
electric  furnace,  which  consists  of  a  conducting  crucible 
forming  one  electrode,  the  other  being  of  carbon,  descending 


vertically  in  opposition  to  a  protuberance  in  the  centre  of 
the  crucible.  The  charge  is  progressively  he-ated.  first  by 
indirect  resistance,  then  by  direct  resistance,  and  finally  by 
arc,  so  that  the  lead  is  first  reduced  and  sinks  to  the  bottom, 
then  the  zinc  is  volatilised,  and  the  slag  rendered  fluid. 
The  volatilised  zinc  passes  up  through  a  column  of  red  hot 
coke  where  it  is  condensed. — F.  R. 


Zinc  ;    Process  for  tin-  utilisation  of  spongy  obtuimd 

tlectrolytically.     E.   Sauna.     Ger.   Pat.   217.1132.   Oct,   6, 
1908. 

The  spongy  zinc  is  washed  in  a  solution  of  sodium  nitrate, 
and  then  while  still  moist  is  heated  to  100°— 150°  C.  and 
simultaneously  exposed  to  a  pressure  of  about  1000  kilos. 
per  sq.  cm.  It  is  stateel  that  dense  metallic  zinc  is  readily 
obtained  in  this  way. — A.  S. 

Metals  or  other  materials  ;    Process  /or  the  heating,  fusion, 

refining  or  decomposition  of .     Soc.  Anon.  desHauts 

Fourneaux  et  Forges  de  Dudelange.     Fr.  Pat.  405,911, 
Aug.   11,  1909. 

The  material  is  first  smelted  with  charcoal,  and  the 
molten  metal  transferred  to  the  highly  heated  hearth  of 
an  electric  furnace,  which  is  provided  with  an  air  blast  and 
a  flue  to  conduct  away  the  gaseous  products  of  combustion. 
The  metal  is  then  subjected  to  the  action  of  powdered 
charcoal,  which  is  introduced  bv  means  of  the  air  blast. 

— F.  R. 

Metals  ;    Process  and  apparatus  for  increasing  the  density 

of    molten  .      W.    B.    Bary.      Fr.    Pat.    406,319, 

Aug.  18,  1909. 

The  process,  called  the  "  process  Bary,"  consists  in  casting 
the  metal  into  moulds,  arranged  radially  on  a  rapidly 
revolving  horizontal  table,  whereby  the  metal  is  compressed 
by  centrifugal  force,  towards  the  outer  ends  of  the  mouleis. 
The  rotation  of  the  table  is  continued  until  the  metal  has 
solidified.  The  table  is  mounted  on  a  central  pivot, 
and  the  circumference  supported  on  ball  bearings.  The 
molten  metal  is  poured  into  a  central  chamber  which  has 
a  number  of  lateral  openings,  corresponding  with  the  inner 
(    ends  of  the  radially  disposed  moulds. — F.  R. 

Colloidal  mercury  ;    Process  for  the  preparation  of  . 

I.    Weinmayr.     Ger.   Pat.    217,724,   June   14,  1908. 

A  colloidal  solution  of  gold,  prepared  by  electrical 
disintegration  of  the  metal,  and  containing  about  1  part  of 
the  metal  per  million,  is  mixed  with  an  equal  quantity  of  a 
solution  of  a  mercuric  salt  of  the  same  concentration, 
containing  1  part  of  hydrogen  peroxide  per  1000.  Colloidal 
solutions  of  mercury  obtained  in  this  way  gradually  lose 
their  activity,  and  hence  should  be  freshly  prepared  when 
required. — A.  S. 

Iron  or  other  ores  ;   Process  for  reducing and  refining 

the  metal  obtained.     J.    H.    Reid,  Xewark,  X.J.,  U.S.A. 
Eng.  Pat.  6821,  March  22,  1909. 

See  U.S.  Pat.  920,391  of  1909 ;  this  J.,  1909,  609.— T.  F.  B. 

Steel ;    Process  for  refining  molten   .     R.    H.    Wolff. 

Fr.    Pat.   406,391,   Aug.   23,    1909.     Under  Int.   Conv., 
April  21,  1909. 

See  U.S.  Pat.  946,302  of  1910  ;  this  J.,  1910,219.— T.  F.  B. 

Zinc  obtained  eleetrolyticaUy ;  Process  for  utilising  the 
spongy  — — .  E.  Sanna,  Ingurtosu,  Italy.  Eng.  Pat. 
24,631,  Oct.  26,  1909. 

See  Ger.  Pat.  217,632  of  1909  ;   preceding.— T.  F.  B. 

Metallic   paper  or   the   like ;     Production    of   .     S.O. 

Cowper-Coles,   London.     U.S.    Pat.    951,365,   March   8, 

1910. 
See  Eng.  Pat.  4984  of  1907  ;  this  J.,  1908,  342.— T.  F.  B. 
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g$ctroplatina-barrel  apparatus.    T.  A.  Smith  and  T.  D 
Walsall      0-S.   Pat  951,062,  Man!.  8,   1910. 

InBng.  Pal  21,687 ol  1908  ;  thisj.,  1909,  1207.     T.  F.  B. 


i.il   alijects    In    In    galea 

,  for                II.  \' .  >1 1.  - 1 1 .  Fr.  I'll. 
108  878     \  ..     10,   1909. 

ig.  Pat.  27,034  ol  1908;   this  J.,  1910,  30.  T.  I     B. 

\    Sang.      IV.   Pat.  406,209,  Aug.  In.   1909. 

3   r.i   946,738ol  1910  ;   this  J.,  1910.283  C.  F.  B. 


Qgtracting  pure  stannic  chloridt    from   tinware.     Fr.    Pal 
105,861.    Set   VII. 


XI.— ELECTRO-CHEMISTRY. 

\rodes  ;  Properties  and  behaviour  of  [electric]  fur  mice . 

C  Hering.     Met,  and  Chem.  Eng.,  1910,  8.  128—130. 

The  author  discusses  the  energy  losses  and  flow  of  heat 
in  the  electrodes  of  electric  furnaces.  The  rate  of  How  of 
heat  from  fie  furnace  through  the  electrode  is  modified 
b)  the  development  of  heat  in  the  electrode  by  the  current. 
The  rate  of  production  of  this  heat  will  depend  on  the 
il  resistivity,  and  the  "  centre  of  gravity  "  of  this  heat 
will  depend  on  the  change  of  resistance  of  the  material  of 
the    electrode    with    its    rise    in    temperature.     A    rising 

nvity  will  diminish  the  loss,  by  bringing  the  "centre 
of  gravity  "  nearer  the  hot  end  of  the  electrode.  On 
the  other  hand  a  falling  thermal  conductivity  is  a  desirable 
feature,  for  if  the  thermal  conductivity  fa  lis  a-  the  tempera- 
ture uses,  the  heat  gradient  will  be  steeper  in  the  hot 
half  of  the  electrode  than  it  would  be  with  an  electrode 
..|  constant  thermal  conductivity.  Up  to  10003  C.  and 
probably  above  that  temjierature,  carbon  has  a  falling 
trical  resistivity  and  a  rising  thermal  conductivity — 
both  undesirable  features.  Iron,  on  the  contrary,  has  a 
rising  electrical  resistivity  and  a  falling  thermal  con- 
ductivity. Graphite,  has,  to  a  lesser  degree  than  carbon, 
a  falling  electrical  resistivity,  but  its  thermal  conductivity 
falls  unite  rapidly  with  a  rise  in  temperature,  much  more 
rapidly  than  is  the  case  with  iron,  so  that  graphite  like 
iron   and   unlike   carbon,    tends   to   concentrate    the   heal 

mis  the  hot  end  of  the  elect  rode.  The  leakage  of  heat 
from  the  electrode  to  the  furnace  walls  will  also  vary 
with  the  material  of  the  electrode.  The  author's  investiga- 
tions show  that  from  these  points  of  view,  carbon  is  the 
worst  material  for  electrodes,  while  copper,  if  it  could  be 
used,  is  by  far  the  best.  Two  quantities,  viz.,  "  elect n  de 
voltage  "  and  "  spei  ific  si  ct  ion,"  are  pn  pi  -.  d  bythe  author 
as  giving  rational  physical  quantities  In  m  which  calcula- 
tions relating  to  the  sizes  of  electrodes  and  their  encrgj 
may  readily  be  made.     J.  W.  H 


Electric    furnaces  :       lari/i .    [for    ciilriiiw    carbide]. 

R.  Taussig.     Trans.  Faraday  Soc,  1910.  5.  264—257. 

The  paper  is  a  review  of  improvements  in  high-power 
furnaces  chiefly  those  due  to  Hclfenstein.  The  highest 
power  consumption  at  present  at  a  built-up  electrode 
is  from  2500 — 3000  kilowatts,  which  in  a  double  three- 
phase  furnace  with  six  electrodes  in  the  same  hearth 
means  15.000—18,000  kilowatts  (20.000— 24.000  h.-p.) 
and  the  production  of  80 — 110  tons  of  compact  carbide 
per  hour.  In  open  furnaces  there  are  great  disadvantages 
due  to  heat  and  smoke  produced  by  combustion  an  1  the 
difficulty  of  charging  raw  materials.  With  a  closed 
furnace  and  continuous  mechanical  charging,  the  con- 
centration of  power  al  the  electrode  is  assisted,  the  smoke 
nuisance  may  be  avoided,  and  (be large  quantity  of  valuable 
carbon     monoxide     (easily     purified,     if     necessary,     from 


water  and  oarbon  dioxide)   becomes  available   for    pre- 
heating the  charge  or  for  othei    purpo 


The  figure  shows  the  section  of  a  I  m  nan  „  it  li  mechanical 
feed,  mixing  chamber  (5000 — 7000  kilos,  capacity)  and 
nozzles  at  the  side  for  blowing  i  r  sin  king  in  the  air  required 
for  the  combustion  of  the  gases  in  the  corner  space  with  a 
view  to  preheating  the  charge. — W.  H.  P. 

Resistance  furnaces  with  electrically  heated  nickel  wire. 
R.  Lorenz  and  G.  von  Hevcsv.  Z.  Elektrochem.,  1910, 
16,  185—190. 

The  authors  show  that  the  principal  cause  of  the  short 
life  of  electric  resistance  furnaces  using  nickel  wire  as 
resistance,  is  the  brittleness  of  the  metal  caused  by  the 
formation  of  oxide.  The  oxide  is  not  only  formed  on  the 
sm  fan-,  but  also  tills  the  crevices  (penetrating  to  the 
interior  of  the  wire)  which  arc  caused  by  the  evolution  of 
the  gases  originally  enclosed  in  the  metal  If  the  furnace 
is  not  head  I  above  71  HI  ('..  it  has  quite  a  long  lite,  bin  tm 
the  production  of  higher  temperatures  (up  to  1200 
it  is  necessary  to  exclude  air.  This  is  accomplished  by 
packing  the  spiral  tightly  with  asbestos  and  by  surrounding 
it  with  a  tube  of  non-porous  porcelain.  The  wire  itself  is 
always  covered  with  an  asbestos  sheathing,  and  its  dis- 
integration  can  be  detected  by  the  changi 
take  place  in  its  resistance.  The  authors  describe  in 
detail  the  various  forms  of  furnace  they  have  constructed 
on  these  lines. — W.  H.  P. 

Nitrobenzene  :    Electrical  conductivity  of  halogens  in  . 

L.    Bruner.     Z.   Elektrochem.,    1910.    16,   '204-  - 

Using  perfectly  dry  materials  it  is  found  that  the  nitro- 
benzene solutions  of  the  halog  non-conduotors, 
while  in  slightly  moist  solutions  bromine  and  iodine 
conduct,  while  chlorine  does  not.  On  electrolysis  of  the 
bromine  and  iodine  solutions  with  ,le9J 
il  was  found  that  one  equivalent  of  halogen  was  liberated 
by  90,540  coulombs  at  the  anode,  while  reduction  took 
place   at    the   cathode.     The    ,. 

electricity  is  consider  dnlj  l1'1'  '"  ''"'  motioirof 

complex  halogen  ions. — W.  H.  P. 
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Technical  alkali  chloride  ekctrotysis.     Taussig.     .Sit  VII 
Switch  and  transformer  oik.     Digby  and  Mellis.     See  IIa. 

Patents. 

Furnace  ;    Electric .     A.    Helfenstem.    Vienna.     U.S. 

Pat.  949,895,  Feb  22,  1910. 
A  dome  is  mounted  over  the  furnace  chamber,  in  which 
is  suspended  the  carbon  electrodes.  The  latter  are 
inserted  and  removed  through  a  slot  in  the  dome,  and 
means  arc  provided  for  closing  the  slot  when  the 
electrodes  have  been  introduced.  The  furnace  and 
dome  are  furnished  with  supply  pipes  for  the  charge, 
and  with  arrangements  for  preventing  the  escape  of  gases, 
BO  that  the  latter  may  be  utilised.  The  lower  portion 
of  the  dome  is  contracted  into  the  form  of  a  cone,  which 
is  water-cooled,  and  a  means  of  access  to  the  pit  of  the 
furnace  is  provided. — B.  X. 

Furnaces  ;       Electric .     J.      Thomson,      New     York, 

Assignor  to  Imbert  Process  Co..  New  York.  U.S.  Pats. 
950,877,  950,879,  950,880,  950,881,  and  950,882, 
March  1,  1910. 

1  The  furnace  is  provided  with  a  resister  of  constant 
length,  consisting  of  wedge-shaped  elements  alternatelv 
reversed,  so  as  to  be  automatically  transversely  dis- 
placeable  with  respect  to  each  other  under  changes  of 
temperature.  The  resister  thus  maintains  a  practically 
constant  resistance,  irrespective  of  expansion  and  con- 
traction, any  change  of  pressure  of  the  blocks  being 
compensated  for  by  the  relative  movement  between 
the  elements.  (2)  The  resister  comprises  a  number 
of  grooved  carbon  plates,  which  are  arranged  to  inter- 
lock with  each  other.  (3)  The  cylindrical  revolving 
furnace  is  provided  with  a  resister  comprising  a  number 
of  concentric  grooved  discs  or  plates,  these  being  sus- 
pended in  the  furnace  by  the  interlocking  of  the  elements. 
(4)  The  furnace  is  provided  with  a  resister  composed  of 
a  number  of  irregular  carbon  blocks,  shaped  so  as  to 
form,  when  assembled,  a  flat  arch.  The  arch  is  supported 
from  the  end  members,  which  abut  against  wedge- 
shaped  conducting  pieces,  the  latter  being  movable  to 
compensate  for  thermal  changes.  (5)  The  resister  is 
curved  into  the  form  of  an  arch,  and  comprises  a  number 
of  blocks,  the  lower  ends  of  which  are  narrower  than  the 
upper,  so  that,  normally,  the  opposing  faces  at  the 
narrower  ends  are  out  of  contact  with  each  other.  By 
thermal  deformation  of  the  resister,  the  area  of  contact 
between  the  blocks  increases.  The  ends  of  the  arch  are 
supported  upon  conducting  pieces,  which  rest  upon 
adjustable  refractory  members,  extending  to  the 
exterior  of  the  furnace. — B.  X. 

Furnace  ;    Electric and  method  of  protecting  registers 

of    electric    furnaces.     F.    A.    J.    Fitz  Gerald,    Niagara 

Falls.    X.Y.,    Assignor    to    Imbert    Process    Co..    New 

York.     U.S.  Pats.  950,904  and  950,905,  March  1,  1910. 

1  i  The  furnace  is  provided  with  a  resister,  as  described 

in   the   abstract    following   (U.S.    Pat.    '.'."1.0861.    directly 

above  the  melting  chamber,  and  separated  frcm  the  latter 

by    an    interposed    plate    of    refractory    material.     The 

gaseous  fuel  is  first  passed  around  the  resister,  and  then 

into  and  around  the  melting  chamber.     (2)  The  resister 

is   protected   from   oxidising   or   other   active   gases,    by 

introducing  an   inert   gas  into  the  melting  chamber  and 

around    the   resister    "  automatically   according   to   the 

pressure  in  the  melting  chamber." — B.  N. 

Furnaces ;      Electric .      J.     Thomson.     New     York, 

and  F.  A.  J.  Fitz  Gerald.  Niagara  Falls,  New  York, 
Assignors  to  Imbert  Process  Co.,  New  York.  U  8 
Pats.  950,878  and  951,086,  March  1,  1910. 

(1)  The  furnace  is  a  revolving  cylindrical  one,  with 
end  portions  and  a  segmental  casing,  the  segments  of  the 
latter  being  united  together  and  to  the  ends.  The  hearth 
of  the  furnace  is  formed  in  four  separable  quadrants,  each 
extending  the  entire  length  of  the  furnace,  and  curved 


to  a  radius  about  equal  to  the  diameter  of  the  furnace 
chamber,  the  arrangement  tor  fastening  the  segments  and 
ends  being  adapted  to  place  the  hearth-forming 
under  initial  tension.  The  furnace  is  provided  with  a 
cylindrical  central  core  containing  the  carbon  elements 
forming  the  resister.  (2)  The  iurnace  is  provided  with 
terminals,  the  faces  of  which  are  bevelled  at  an  angle  of 
about  30  to  the  vertical,  and  a  number  of  carbon  rods  arc 
loosely  stacked  upon  each  other  between  the  bevelled 
faces  to  constitute  a  resister,  through  which  the  current 
is  passed. — B.  N. 


Furnace  ;    Electric  and   method  for  operating  sa 

J.  F.  Shawhan,  Dayton.  Ohio.  U.S.  Pat.  951,458, 
March  8,  1910. 

The  furnace  is  provided  with  a  chamber  adapted  to 
receive  a  charge,  and  a  tuyere-sleeve  in  the  furnace 
wall,  with  a  sit  of  electrodes  so  disposed  that  an  arc  is 
formed  in  the  tuyere-sleeve  outside  the  chamber.  A 
blast  of  air  is  directed  through  the  tuyere,  so  that  it 
]ia-s.  s  c,\er  the  radiating  surfaces  of  the  latter,  tor 
directing  the  are  and  the  heated  blast  into  the  chamler. 

— B.  N. 

Battery ;      Electric .     W.      Morrison,     Chicago,     111. 

U.S.  Pat.  950,861,  March  1,   1910. 

The  battery  is  provided  with  a  negative  element,  having 
a  supporting  surface  of  such  a  contour  as  to  retain 
bromine  deposited  upon  it  from  the  electrolyte. — B.  N. 

Suit*;     [Electrolytic]    Method    of    decomposing    ■ ,  and 

electrolytic  cell.  3.  Whiting,  Assignor  to  the  Whiting 
Co.,  Boston,  Mass.  U.S.  Pats.  951,228  and  951,229, 
March  8,   1910. 

(1)  An  electric  current  is  passed  through  an  electrolyte 
to  a  number  of  quiescent  bodies  of  liquid  metal,  acting  as 
the  cathode,  and  the  bodies  are  transferred  successively 
by  gravity  to  a  common  region  of  oxidation.  By  main- 
taining in  the  latter  region  a  continuous  flow  of  liquid 
metal  or  alloy,  motion  is  imparted  to  the  body  during 
oxidation,  and  the  denuded  metal  is  returned  to  the  region 
of  electrolytic  decomposition.  (2)  The  apparatus  com- 
prises a  cell  in  which  decomposition  takes  place,  with  a 
number  of  bodies  of  liquid  metal,  such  as  mercury,  acting 
as  the  cathode.  The  cell  is  connected,  by  means  of  a 
conduit  for  conveying  the  mercury,  with  an  oxidising 
cell,  a  controlling  means  in  the  conduit,  with  an  arrange- 
ment for  actuating  it.  removing  the  metal  at  predetermined 
intervals  from  the  decomposing  cell.  The  liquid  metal 
is  afterwards  returned  to  the  cell  in  which  decomposition 
takes  place. — B.  N. 

Insulating    means:     Process    for    producing    It  ansparevt, 

flexible,     ami     infusible     .      K.     Winkler,     Zurich, 

Switzerland.     U.S.:  Pat.  950,979,  Alarch  1.  1910. 

Si  i    Ger.   Pat.  268.753  ofl907;  this  J.,  1909,529.— T.F.B. 

Eh  ctric  arcs  suitable  for  forining  nitrogen  oxides  ;  Apparatus 

for  producing .      P.  Bunet  and  A.  Badin.      Fr.  Pat. 

406,116,  Nov.  30,"  1908. 

See  Eng.  Pat.  16,225  of  1909  ;  this  J.,  1910,  98.— T.  F.  B. 

Gases;     Furnace    far    treating    by    the    electric    arc. 

Salpetersaure    [ndostrie-Ges.     Fr.    Pat.    406,442,   Aug. 

24.  1909. 
SeeCct.  Pat.  216.090  of  1908;  this  J..  1909,  1317.— T.F.B. 

Electrodes    for    arc    lamps.     Eng.    Pat.    21.374.     See    IlB. 

Tungsten    poudt r   [for   filaments   tor   electric   lamps].     US. 
Pat.   950.S69.      See   IlB. 

Apparatus  for  producing  oxides  of  nitrogen  from  the  air. 
UK.  Pat.  950,703.     See  VII. 
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Munut  i  im.   0/  "  cupro-cupric  oxychloridt    '  Ln  tUetrdtytit. 
Im.   Pat.    106,107.     8«    VII. 

. ;«!"('./.  e)!/  I'l       I  ',1  I       HMi.  |50. 

V  II 

limine,      t<>r     continuous     manu/u  oj     glass. 

\  Idition  to  I  >    Pal    101,744      Sei  \  III 

hetnicnl  production  of  phosphttic   fertilisers.      Eng. 
I'm.    Is.  133.     .S'i,  X\  I. 

Apparatus  lor  [electrolytically]  ageing  liquors.     1 1.8     Pat. 
960,579      S«    Will. 


XII.— FATS  ;    OILS  ;    WAXES. 

Linsnd  oil;    Standardisation  in  testing .     Oil,  Paint, 

and   Drug    Rep.,    March   21,    1910.     [T.R.] 

rrEE  E,  of  the  American  Societj  for  Testing 
Materials,  has  proposed  the  following  specifications  for 
testing  linseed  oil : — 

Wi  would  recommend  that,  provisionally,  the  methods 
relating  to  specific  gravity,  acid  value,  saponifi- 
cation value,  unsaponifiable  matter,  refractive  index, 
and  iodine  value,  be  considered  standard,  and  that  a 
raw  linseed  oil  shall  be  considered  pure  when  it  tests 
between  the  following  : — 

Maximum.     Minimum. 


Specific  gravity  at  15-5°  C 

Bpeciflc  gravity  at  25°  C 

tdd  value  

Saponification  value 

Druaponifiable  matter.  jier  cent. 

live  index  at  -5°  C 

Hanus  iodine  value 


iK>:tf, 

0-931 

6-00 
192 

1-50 

1-4805 
190 


tsy 


178 


n-im-j 
0-9270 


1-4790 


The  details  of  the  methods  recommended  are  as 
follows : — 

1.  Spici/ic  gravity. — Use  a  pyknometer,  accurately 
standardised  and  having  a  capacity  of  at  least  25  c.c., 
-making  a  test  at  25°  ('..  water  being  1  at  25°  C,  and 
another  test  at   16-6°  C,  water  being  1  at  15-5°  C. 

8.  Acid  value. — Expressed  in  milligrams  of  potassium 
hydroxide  per  gram  of  oil.  Follow  the  method  described 
in  Department  of  Agriculture,  Bureau  of  Chemistry, 
Bulletin  H>7.  revised  page  142. 

9.  Saponification  mine. — Expressed  as  with  acid 
number  and  stating  length  of  time  test  is  run.  Blanks 
should  also  be  run  to  cover  effect  of  alkali  in  glass.  Follow 
the  method  given  in  the  above  referred  to  Bulletin   107, 

pages  137-  138. 

10.  Unsaponifiabh  matter. — Follow  Boerncrs  method 
taken  from  L'bbelohde's  Handbuch  del  Ocle  11.  Fette, 
p.  261  2.  "To  100  grams  of  oil  in  a  1000  to  1500  c.c. 
Erlcnmeyer  flask  add  60  c.c.  of  an  aqueous  solution  of 
potassium  hydroxide  ,2110  grams  potassium  hydroxide 
dissolved  in  wati  r  and  made  up  to  300  c.c.)  and  140  c.c. 
of  96  per  cent,  alcohol.  Connect  with  a  reflux  condenser 
and  heat  on  the  water  bath,  shaking  at  first  until  the 
liquid  becomes  clear.  Then  heat  for  one  hour  with 
occasional  shaking.  Transfer  while  yet  warm  to  a  2000  c.c. 
separatory  funnel  to  which  some  water  has  been  added, 
wash  out  the  Erlcnmeyer  flask  with  water,  using  in  all 
OOO  c.c.  Cool,  add  son  c.c.  of  ether  and  shake  vigorously 
one  minute.  In  a  few  minutes  the  ether  solution  separates 
perfectly  clear.     Draw  off  the  soap  and   filter  the  ether 

to  remove  la-t  traces  of  soap)  into  a  large  Erlcnmeyer  flask 
and  distil  off  the  ether,  adding  if  necessary  one  or  two 
pieces  of  pumice  stone.  Snake  the  soap  solution 
three  times  with  400  c.c.  of  ether,  which  add  to  the  first 
ether  extract.  To  the  residue  left  after  distilling  the 
ether  add  3  c.c.  of  the  above  potassium  hydroxide  solution 
and  7  c.c.  of  the  95  per  cent,   alcohol,  and  heat  under 


\  condenser  for  ten  minute  on  thl  water  bath. 
Transfer  to  a  small  -  paraton  Funnel,  using  20  to  30  c.c. 
ol  water,  and  after  cooling  shake  out  with  two  portion! 
ol  [OOi  0  nf  ether;  wash  the  ether  three  times  with  10  c.c. 
ol  water.      \  1 1 .  r  drawing  ofl  thi    Is  I  ol  the  water,  filter 

the  ethereal  solution  so  as  to  re vi    thi    Is  I   dro| 

water,  distd  ofl    the  ether,  drj  n   idui   in  watoi  men  and 
weigh." 

After  determination  of  unsaponifiable  matter  convert 
it  to  acetate  ami  determine  the  melting  point  of  the  acetati 
as  directed  by  Lewkowitsoh,  page  372,  third  edition 

15.    IikIiiii       film.       Follow       the       Hanus      method      as 

di   oribed    In     Department    of    Agriculture,    Bureau    of 

I    ll'llll't  IV.     K'lll.  1  111     III",",    11..  1-1  ,1     1 .;  1  _■  1      I  III! 

The  Committee  desires  information  from  consumers 
and  manufacturers  on  the  following   [xdnts  : — 

First. — Would  you  be  willing  to  accept  the  speeiii- 
oations  suggested  by  this  committee,  as  above,  for  American 
linseed  oil  ?  Also,  would  you  accept  them  for  oil  made 
from  imported  seed  '.' 

Second. — How  far  would  you  advise  on,  or  be  willing 
to  agree  to.  HiH-cificiitioiis  tor  quality  of  linseed  oil  based 
on  the  tests  for  turbidity  and  foots,  the  moisture  and 
volatile  matter,  and  the  free  acid  value  ?  Any 
suggestions  you  may  offer  on  this  point  will  be  appreciated. 

Third.- — Many  of  tho  tests  which  are  included  in  the 
work  of  this  committee  were  found  to  gi\«'  discordant 
results.  We  refer  particularly  to  the  acetyl  value,  hexa- 
bromide  and  oxygen  absorption  tests.  It  is  to  be  hoped 
that  we  can  get  Bome  of  our  universities  and  colleges  to 
investigate  these  tests  and  develop  scientific  methods. 
Any  influence  you  may  exert  or  suggestions  you  can  offer 
in  this  direction  would  be  very  helpful  to  the  commit'.  1 
work. 

Fototh. — How  far  would  a  flash  point  test  be  advisable 
— for  either  purity  or  quality  ? 

Fifth. — What  would  you  advise  as  to  specifications 
for  boiled  linseed  oil  ?  Should  a  boiled  oil  contain  any 
rosin  or  rosin  derivatives,  as  shown  by  the  Liebermann- 
Storch  test  ?  And  what  per  cent,  of  rosin  would  you 
permit  ?  And  should  the  amounts  of  lead  and  man- 
ganese present  be  specified  '.'  Also,  should  boiled  oil 
specifications  have  a  minimum  specific  gravity  ?  What 
would  you  advise  that  this  minimum  should  be  ? 

Letters  relative  to  these,  or  on  other  matters  relative 
to  this  subject,  will  be  welcomed  by  the  secretary  to  the 
committee,  G.  W.  Thompson,  129,  York  Street,  Brooklyn, 
N.Y. 

Dark  oik  and  fats  ;  Determination  of  acid  and  /mponification 

values    of .     F.     Mayer.     Chem.-Zeit.,     1910,    34, 

238—239. 
Is  the  case  of  dark  mixtures  of  mineral  oils  with  tallow, 
the  acid  and  saponification  values  of  the  latter  may  be 
determined  as  follows  :— About  10  grms.  of  the  mixtun 
(cylinder  oil,  etc.)  are  dissolved  in  25  c.c.  of  benzene  and 
boiled  for  an  hour  with  25  c.c.  of  JV/2  potassium  hydroxide 
solution  to  saponify  the  tallow.  The  liquid  is  then  -I. 
with  30  c.c.  of  water,  and  the  resulting  aqueous  layer 
drawn,  off,  this  treatment  being  repeated  until  thi  washings 
are  practically  free  from  alkali.  In  this  way  a  yellow  ish, 
slightly  turbid  aqueous  solution  is  obtained,  m  which 
the  excess  1  I  alkali  may  be  readily  titrated,  with 
phenolphthalein  as  indicator. — C.  A.  M. 

Detecting  paraffin    war  in  lard.     Thompson  and  H 
See  XIXa. 

Determination  of  fat  in  cocoa,  etc.    Prochnow.    S((  XIXa. 
Patents. 

Alkaline  solvents  and  the  manufacture  thereof.  '■■  and 
H.  Nanton,  (..  de  Marsae  and  T.  F.  Tesse,  Pans. 
Eng.  Pat.  14.725,  June  23,  1909. 
The  products  may  be  employed  in  the  removal 
and  fat  from  cloth,  for  the  preparation  of  non-caustu 
soaps,  and  similar  purposes.  They  arc  prepared  by 
mixing  halogen  derivatives  of  hydrocarbons  (for  example 
di-  and  trichloroethylene,  perchloroethylene  or  tetra-  or 
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pentachloroethane)  with  a  solution  of  a  sulphonated 
tie  oil  saponified  with  caustic  soda  or  caustic 
-    anil   heated   to   a   temperature   suited   to    the 

boilins    temperature    of    the    substituted    hydrocarbon 

to  be  added.— F.  M. 

nd  similar   oils;    M.tlunl   and   apparatus  for 

thickening .     A.    Genthe,    Frankforl    on    Mai 

nnany.     Bug.  I'm-  16,665,  July  in.  1909.     Undei 
Int.   Conv.,  Jan.   20.   191 
See  Ft.  Pat.  4ti.-i.o74  of  1909  :  this  J.,  1910.  223.— T.  F.  B. 

Oil    decolouring,    bleaching,    and    thickening    apparatus. 

J.    C.    L.    van    der    Lande.    Deventer,    Netherlands. 

U.S.  Pat.  990,723,  March  1.   1910. 
See  Eng.  Pat.  17.070  of  1908;  this  J.,  1909,317.— T.  F.  B. 

Detergent    compositions.     A.    Kavser,    Lockport.    X.Y.. 

U.S.A.     Eng.   Pat.   6934,   March  23,    1909. 
See  U.S.  Pats.  923,850  and  924,792  of  1909;    this  J., 
1909,  802.     Reference  is  directed,  in  pursuance  of  Sect. 
7,   Sub-sect.   4.  of  the  Patents  and  Designs  Act.   1907, 
to  Eng.  Pat.   1440  of  1869.— T.  P.  B. 

Soap;     Manufacture   oj .     Lever   Bros.,    Ltd.     Fr. 

Pat.    405.943.    Aug.    12,    1909.     Under    Int.    Conv., 
Dec.   14,   1908. 

SLEEng.Pat.  27.083  of  1908;  this  J., 1910,  165.— T.  F.  B. 

Recovering  materials  [metals  and  fats]  from  waste.    U.S. 
Pat.    944.533.     See  X. 


XIII.— PAINTS  ;      PIGMENTS  ;     VARNISHES  ; 
RESINS. 

Turpentine    substitutes ;     Examination    of   ,    and    tin 

determination    in    turpentine   of  hydrocarbons  other  than 
terpenes.     J.  H.  Coste.     Analyst,  1910,  35,  112—115. 

The  details  of  the  examination  of  13  samples  of  turpentine 
substitutes  are  given  and  the  figures  illustrate  the  differing 
properties  of  various  materials  of  this  kind.     Some  of  the 
samples    were   satisfactory   as   to    volatility   at    ordinary 
temperatures,  although  only  a  few  would  pass  a  distillation 
of  not  more  than  2  per  cent,  below  1403  C,  and  not 
lees   than   90   per  cent,   below   180' C.     The  sp.   gr.   and 
refractive  indices  of  all  the  liquids  was  remarkably  high 
for  the  range  of  boiling  points,   whilst   the  iodine  value 
in  all  cases,  except  one  which  contained  turpentine,  was 
low.     The  action  of  a  mixture  of  equal  volumes  of  con- 
centrated nitric  acid  and  sulphuric  acid  on  some  of  the 
samples  led  to  the  separation  of  three  layers  consisting 
of  (1)  unaltered  aliphatic  hydrocarbons  and  cycloparaffins, 
(2)  nitro-compounds  of  the  higher  homologues  of  benzene, 
and  (3)  a  layer  of  sulphuric  acid   with  some  nitric  acid. 
The  hydrocarbons  could  be  Beparated  by  steam-distillation 
from   the   less  volatile  nitro-compounds  ;    the  latter,   on 
reduction  with  tin  and    hydrochloric  acid  yielded  amines. 
It   is  concluded  therefore,   that   homologues  of   benzene, 
probably  ;/  -xylene,  mesityleno,  and  cumone,  were  present. 
This  being  the  case,  it  is  evident  that  a  method  such  as 
that  proposed  by  Richardson  and  Bower  (this  J.,  1908, 
613)  can  only  be  of  very  limited  application.     Armstron  '- 
method,   when  applied   to  these  substitutes,   left   nearly 
the  whole  of  the  mixture  unat tacked  (see  this , I..  MHI9.  I.s2). 
and  the  author  suggests  that,  after  a  preliminary  examina- 
tion as  to  physical  properties  and  a  determination  of  the 
iodine  value,  a  hydrocarbon  mixture  could    be    analysed 
by  the  application  of  the  following  j.r..  ■  I    removal 

of  terpenes  and  sonic  defines  by  polymerisation  with 
dilute  sulphuric  acid;  (2)  removal  of  remaining  defines 
with  concentrated  sulphuric  acid  ;  (3)nitrai  onol  aromatic 
hydrocarbons  and  separation  by  distillation  of  the  un- 
altered   aliphatic    hydrocarbons    from    the    products    of 


nitration.     Sulphonation    with    Nordhausen    acid    would 
probably  bo  equally  suitable.      These  operations  would 

I  led  by  a  steam-distillation,  the  distillate  only  I 
treated    in    this    manner..— W.  P.  S. 

Miscibility  curves  of  liquids;    Use  of  in   anal 

Application  oj  the  method  to  oil  of  turpenth         E.  Louise. 
Comptes  rend.,  1910.  150,  526—528. 

The  usual  adulterants  in  oil  of  turpentine  can  be  detected 
by  the  author's  method  (this  J.,  1907,  '.132:  1909,  892, 
but  aniline  should  be  substituted  for  acetone  in  ma] 
the  double  mixtures.  10  c.c.  of  aniline  (boiling  at  Js2  C. 
and  giving  a  double  mixture  with  the  standard  petroleum 
spirit )  are  used  for  each  experiment.  Traces  ot  moisture 
in  the  produet<  examined  were  first  removed  by  barium 
alcoholate.  Authentic  samples  of  turpentine  were  found 
to  give  closely  approximating  parallel  curves.  Petroleum 
ether  (white  spirit)  gives  a  very  much  longer  rurve  much 
above,  whilst  rosin  oil  gives  a  characteristic  sharp  curve 
below  that  of  pure  turpentine.  The  presence  of  20  per 
cent,  of  either  adulterant  alters  the  curve  very  considerably 
and  5  per  cent,  can  be  easily  detected. — A.  Sbld. 


Patents. 


.     S.  Pope.  Manchester. 

May   15.    1909. 


White  lead  ;    Manufacture  of  - 
Eng.    Pat.    11.525, 

Precipitated  white  lead  is  taken  as  it  comes  from  the 
precipitating  or  carbonating  vessels,  and  ground  wet  in  a 
mill  such  as  is  used  for  the  wet  grinding  of  "  stack-made  " 
white  lead.  The  effect  of  this  grinding  is  to  destroy  or 
reduce  the  porosity  or  woolliness  of  the  white  lead  and 
consequently  its  powers  of  occluding  moisture,  with  the 
result  that  the  latter  is  reduced  from  20 — 25  to  14 — 18 
per  cent,  in  good  hard-packed  cakes.  The  loss  of  acetic 
acid  is  also  reduced,  and  the  time  required  for  drying 
diminished.  In  addition  the  quality  of  the  product  is 
said  to  approximate  more  closely  to  that  of  "  stack- 
made  "  white  lead. — E.  W.  L. 

Azure  blue  ;  Process  and  special  arrangement  for  the  manu- 
facture of .      A.  E.  Pain  and  G.  F.  Muger.      Fr.  Pat. 

406,317,  Aua.  17.  1909.     Under   Int.    Conv..  Aug.    17. 
190S. 

The  material  is  divided  into  masses  of  small  volume,  each 
being  disposed  in  relatively  thin  layers,   so  as   to  leave 
between  the  layers  the  intervals  necessary  for  the  escape  of 
gas.     The  following  mixture  is  said  to  give  a  good  yield 
China  clay,  12  parts  :   alumina,  15  parts  ;   silica,  11  parts 
a  mixture  of  sodium  sidphate  and  carbonate.  38    parts 
flowers  of  sulphur,  16  parts  ;  poplar  charcoal.  6  parts  :  and 
resin,  2  parts. — B.  X. 

Distillation  of  n  sine,    tc.  :  Apparatus  for .    J.  Dcstr  au 

and  L.   G.   Corbiere.     Fr.   Pat.  405.758,  Aug.   5,   1109. 

The  still  is  heated  by  means  of  a  steam  jacket,  and  also 
by  means  of  a  series  of  vertical  tubes  constituting  an 
arrangement  known  as  a  "  hedgehog  "  ("  herisson  ''). 
Each  heating  tube  consists  of  an  outer  tube  passing 
upwards  through  the  inner  bottom  wall  rf  the  still  and 
closed  at  the  upper  end,  remaining  open  at  the  lower  end 
which  is  situated  within  the  outer  steam  space.  Inside 
each  of  these  inverted  tubes  is  a  smaller  tube,  open  at  th? 
top  and  connected  at  its  lower  extremity  with  a  steam-box. 
or  with  one  of  a  series  of  concentrically-arranged  steam- 
pipes,  of  which  there  may  be  several,  each  carrying  its 
series  of  concentrically  arranged  vertical  heating-tubes. 
By  this  arrangement  the  heating  of  the  liquid  actually 
begins  at  the  top,  the  steam  afterwards  passing  down- 
wards between  the  inner  and  outer  vertical  tubes  into  the 
hollow  walls  cf  the  still.  The  vertical  arrangement  of 
heating  tubes  does  away  with  the  collection  of  sediment 
on  them  and  with  the  consequent  superheating  of  the 
liquid.  Special  valves  suitable  for  use  with  resinous 
liquids,  and  also  valves  by  means  of  which  the  liquid 
can  be  observed  during  the  course  of  the  distillation  are 
employed,    and    are    described. — E.  W.  L. 


\1X..  No.  7.1 


c,    \i\       IMHA  RUBBEB     GUTTA  PER<  HA 


I  .   /;.!//■  destined  to  •  zlract  certain  products  [turpentine* 
Southei  n  Manufacturing  Co.      Fr.  Pat. 
106,080,  Aug.   13,   IU0& 

employed   lor   the  extraction,  soft 

pine  oil,  ami  one  oi  the  harder  products  obtained  by 

distillation  ol    products   arising  from   the   pine   tree. 

.|  different    proportions   uro  given   for   the   mixture, 

lining  at   least    10  per  cent,   ol    the  soft    pitch,   and 

■  Unit   In  per  cent  of  pine  oil.-     It.  N. 

containing     albumin.     P.      Horn.     Ger.      Pat 
■JIT, ..us.  Sept  27,   1908 

',.    flexibility   i at  ngs  i lueed   bj   \  iu 

Dishes  containing  albumin,  the  lattei  are  mixed  with  halo- 

ivdriiis.     1". , i  example,   lt«>  parts  of  a  solution  "I  an 

albuminoid  substance  in  spirit,  are  mixed  with  100  |  art    i  I 

n     hi. I     100    parts   of   alcohol,    and    2-5  per 

of   linseed   oil  is  added   to   the   mixture. — T.  F.  B. 

Shellac  substitute  ;    Proci  is  tor  thi    preparation  of  a . 

I'    1..  Bhimer.     Ger.   Pat  217,560,  June  17.  1008. 

I  m  resinous  products,  soluble  in  alkali,  obtained  bj  the 
ition  of  phenols  and  formaldehyde,  are  treated  in 
acid  or  alkaline  solution,  with  oxidising  agents  such  as 
persulphate*  or  perborates.  The  icsulting  products  are 
and  differ  from  the  original  condensation 
products  in  that  they  are  not  affected  by  exposure  to  light 
and  air.  In  thru-  beha\  iour  towards  solvents,  the  products 
resemble  shellac. — A.  S. 

Lacqver-like  products  with  a  metallic  lustre;    Process  for 

tin  preparation  of [jrom  cellulose  nitrate}.     H.  Heil 

and  F.  van  den  Kerkhoff.     Ger.  Pat  217,852,  Nov.  24. 
1908. 

Previots  attempts  to  prepare  lacquer-like  products  with 
a  metallic  lustre  by  mixing  solutions  of  cellulose  nitrate 
with  powdered  metals  have  failed,  because  either  the 
solution  soon  coagulated  after  addition  of  the  powdered 
metal,  or  the  product  became  turbid  on  drying.  It  has 
lieen  found  that  these  difficulties  can  be  obviated  by  using 
cellulose  nitrate,  soluble  in  alcohol,  dissolved  in  absolute 
alcohol  or  alcohol  of  high  concentration. — A.  S. 

Distilling  apparatus  [for  resins].     Fr.  Pat.  405,759.     See  I. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Euphorbia    tirucalli.    a    source    oi    rubber.     ().     Sperber. 
Tropenpflanaer,  1910,  14,  159—162. 

THE  species.  P..  tirucalli,  yields  a  latex  of  which  2  litres 
give  about  1  lb.  of  rubber.  By  experiments  with  hot- 
house plants  it  has  been  found  that  the  plant  may  be 
tapped  without  injury,  throughout  the  year,  at  intervals 
■o  14  days.  A  six-year-old  pot  plant  gives  10  litres  of 
latex  per  annum,  coi  responding  to  a  yield  ol  5  lb.  of  rubber. 
The  product  is  soluble  in  the  usual  solvents  of  rubber, 
and  is  slightly  soluble  in  alcohol.  When  heated  in  w 
it  is  converted  into  a  jelly  like  sticky  mass,  which  floats  on 
the  Burface.  Hot  nitric  arid  is  stated  to  be  the  only  acid 
by  which  the  rubber  is  attacked.  The  rubber  melts  at 
130    F.  and  has  a  specific  gravity  of  0964.— E.  W.  L. 

Para  and  "  I  'eylon-Para  "  rubber  ;  Method  "I  distinguishing 
n and  other  rubbers.     F.  \V.  Hinrichsen  and 

K.   Kindscher.     Chem.-Zeit.,   1010.  34.  230—231.     (See 

also  this  J.,  1910.  224.) 
Vr  to  the  present  there  has  been  no  certain  means  ot 
identifying  n  particular  rubber  when  present  in  a  mi 
more  especially  in  the  vulcanised  state.  The  determina- 
of  tin  resin-content  is  uncertain  and  may  lead  to 
neous  conclusions.  The  authors  show,  for  example, 
that  the  presence  of  5  per  cent,  of  ceresin  in  a  Ceylon  1>  I 
rubber  mixing  may  De  responsible  for  an  increase  in  the 
resin-content  from  2-4  to  3  J  per  cent,  on  vulcanisation. 


The   authors    then    rcfci    to    tic    po  iking 

I  .  •  I  \   ol  optical  a.  In  ity,  -how  0   BJ      ' 

of  all  nibbcis  i  \aiiiini  d  (exi  i  pi    Pars  and  Ceylon  I 

both    before    and    after    vulcmi   .it ,    b.i     lie      pui  po-,     oi 

hing  bet  ween  these,  the  moat   (  iluable  i  ubbi 

and  all  othei  s  of  less  value,     ii  w .i  •    hofl  a 
the  aotivity  exhibited  by  the  resins  was  due  to 

.     at  .     Im'h  the,  experin  ei  '  med 

this,   the  following   Ii  ''"' 

speoific    rotation    ol    the    unsaponifi  tituent: — 

Si  d  ."     I...  i  .     t     32   :     Equateur,    +  43-1    |     Guayule, 
h    16-1°.— E.W.L. 

ration  of  sulphur  dioxidi  byrubbei  andwool.     Beychler 
See  VII. 

Patents. 
Plastic  rubstances  such  as  india-rubber,  gutta-percha,  and 
thi  liki  ;  Apparatus  /or  shaping-  --  British  Murac 
Syndicate,  Limited,  and  .M.  M.  Dessau,  London.  Eng. 
Pat.  3630,  Feb.  13  1909. 
Tin.  apparatus  consists  of  a  stationary  table  surmounted 
l,\  a  revolving  plate  provided  with  apertures  which 
serve  as  dies  and  confine  the  plastic  material  laterally 
while  it  is  being  compressed  vertically  by  means  of  a 
plunger.  The  table  and  plate  are  surmounted  by  a  bridge 
carrying  a  central  bearing  for  the  vertical  spindle  ol  the 
revolving  plate,  and  also  bearings  for  a  cam  shaft,  from 
which  the  compressing  plunger,  and  an  ejecting  plunger 
situated  on  the  diametrically  opposite  side  of  the]. late 
are  actuated  by  cams.  The  plungers  are  maintained 
in  engagement  with  the  cams  by  means  of  springs. 
Ejeotion  of  the  compressed  cake  is  effected  through  an 
.,  .  1 1  ure  in  the  stai i onary  table,  on  to  a  travelling  endless 
band  by  which  the  cake  is  earned  through  a  moling 
medium  such  as  cold  water.  The  motion  of  the  revolving 
plate  is  brought  about  intermittingly  through  a  distan© 
equal  to  the  pitch  of  the  apertures,  by  means  ,,f  a  cam. 
lever,  rack  and  pinion,  ratchet  mechanism,  actuating 
a  horizontal  shaft  below  the  plate,  the  shaft  gearing  with 
the  underside  of  the  plate  by  means  of  bevel-gear-wheels 
Means  are  provided  COT  feeding  the  plastic  material  into 
the  dies  from  a  vessel,  which  may  be  steam-jack,  i  •  I. 
resting  above  the  revolving  plate.  In  order  to  ensure 
the  smooth  entry  of  tin-  plunger  into  the  die,  the  former 
may  be  mad.-  somewhat  -mailer  than  the  latter,  in  which 
case  metal  plates  of  the  exact  size  of  the  die  may  be  placed 
loosely  on  the  under  and  upper  Bides  of  the  cake  and 
removed    from    the   cake   after  ejection. — E.  \Y.  I.. 

Rubber;     Process   for    treatment   of .     [Recovery   and 

deresinification].     G      Austerweil.     Fr.     Pat.     405.437. 

June  20,  1' 

Waste  rubber  is   heated   with  a   quarltity  of   Liu 
equal  to  about  ::_  to  I  times  the  weight  of  actual  rubber 
present,  in  a  closed  vessel,  either  under  artificial  pn 
at    120°  C.  or  without  external   pn— tin    at   170° — 180°  C. 
Fibrous    matters    and    rubber    substitute    are    sepal 
|.\   squeezing  the  treated  waste.     A  considerable  coition 
of  the  solvent   Is  then  removed  bj   distillation 
or  in  a  current  of  steam,  and  the  residue  is  worked  up  with 
a.  atone,    alcohol    or   other   precipitant    of   rubber.     The 
pasty  mass  obtained  is  re-dissolved  in  toluene  or  benzol 
i    ..ther  light    hydrocarbon,  and   the  solution   decanted 
From  the  heavy  loading  material-.     The  solutii  a  is 
distilled,  and  the  residue  worked  up  with  acetone  or  alcohol 
to  remove  the  last  traces  of  rubier  solvent,  and  finally 
washed  firsl   with  hot.  then  with  cold  water,  sheeted  and 
dried.  In  ordei  to  de-resmify  low-grade  ml  I 
dissolved  in  limonene  either  in   the   hot 
and  re-precipitated  from  the  solution  by  means*  hoi, 

acetone,   etc. — E.  W.  L. 

II,.'    [vulcanised]  rubber ;  Proi  nerationof 

W.   van   Oosterzee       Fr.    Pat     W5.678,   Aug.  3.   1900. 

Under  Int.  fnnv..  Sej  t  29 
The  ground  waste  is  cleaned  by  heating  it  with  an  alkaline 
solution,  and  I-  then  mixed  with  10  to  30  ; 
ing  to  the  quality  of  the  waste)  of  a  rubber  solvent  such  as 
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[April  15.   1810. 


light  benxwe,  petrol,  gasoline,  etc,  ami  heated  for  3  to  4 
h'lirs  at  a  temperature  of  ISO'  to  I4i>  C.  under  a  pressure 
■  •t  mi  to  100  kiln-.  ]*t  Bq.  cm.  The  operation  may  tx 
conducted  in  any  suitable  apjiaratus.  The  plastic  mass 
obtained  is  sheeted  between  rollers. — E.  W.  L. 


Resin*,  fattis.  and  rair  rubber  ;  Process  for  the  pre paratiot: 

of  solutiot  -  of and  of  solutions  of  old  rubber  especially 

suitable    fur   On    regeneration    of  the    rubber.     N.    C'her- 
cheffsky.     tier.   Pat.   218,225,  April  22,  1908. 
Claim   is   made  for   the    use   as   solvents  of  resins,  faktis 
(vulcanised  oil),  and  rubber,  of  naphthenie  acids  obtained 
from   the   waste  alkali   lyes   of   petroleum   refining  works, 
by  treatment  with  a   mineral  acid.      The  naphthenie  acids 
are  obtained  in  the  form  of  an  oil  of  sp.  gr.  0-960  at  IS    C, 
b.  pt.  about  250° — 300°  C.     The  acids  constitute  a  good 
solvent  for  rubber,  resins,  etc.     For  use  in  the  regenerat 
of  rubber  from  old  rubber,  the  latter  is  dissolved  in  the 
naphthenie  acids  and  the  solution  treated  in  one  of  the 
three    following     ways :— (1)    A     liquid     (e.g..    aeet.  i  e 
is   added    which   is    miscible   with   the   naphthenie   ai 
acts  as  a  precipitant  of  rubber,  and  retains  the  imptu-ities 
in    solution.      (2)  The    solution    is    treated    with    alkali. 
and  the  alkali  naphthenates  removed  from  the  precipitated 
rubber     by     washing     with     water.       3'  The    naphthenie 
acids  are  separated  from  the  solution  by  distillation. — A.  S 

Elastic    substance   [from  starch]  •    Process  of  manufacture 

of .     E.  (i.   Puntschart  and  H.  Alseheeh.     Fr.  Pat. 

405.711,   July   23.    1909. 

Starch  powder  is  added  to  an  aqueous  solution  of 
magnesium  chloride  which  is  then  heated  until  the  starch 
is  gelatinised.  For  example  150  parts  of  starch  are  added 
to  a  solution  of  100  parts  of  magnesium  chloride  in  50 
parts  of  water.  If  desired  a  colouring  matter  may  be 
added.  The  mixture  is  then  heated  until  the  starch 
is  gelatinised,  after  which  it  is  allowed  to  cool.  The  degree 
of  elasticity  of  the  product  may  be  varied  by  altering 
the  proportion  of  starch  used.  Its  solubility  in  water 
may  be  decreased  by  the  addition  of  a  small  quantity 
of  chromates  and  subsequent  exposure  to  light.  The 
product  is  specially  designed  for  use  as  a  filling  for  tyres  ; 
its  specific  gravity  may  be  diminished  by  the  addition 
of  powdered  cork,  by  aeration  during  manufacture,  or  by 
the  disengagement  of  gases  in  the  body  of  the  substance 
by  chemical  means.  An  addition  of  glycerin  to  the 
mixture  during  manufacture  is  advantageous. — E.  W.  L. 


CuHgO,,.  ttn<1  ellagie  acid,  <14H608  (this  J.,  1905.  B 
L087  :  1908.  680;  1909,  065,  804).  These  acids  can  be 
separated  by  means  of  pyridine.  The  digallic  acid 
obtained  by  Fischer  (loc.  at.),  differs  from  the  ab 
by  having  a  higher  melting  point  c275; — 280°  C.)  and  in 
not  yielding  a  diphenyl  derivative  on  oxidation  with 
hydrogen  peroxide.  By  the  action  of  acetic  anhydride 
on  digallic  acid,  penta-acetyldigallic  add, 

(CH,.C0.O)sCsH,.C0.6.C«Hi(0.CO.CHs)I(COOH 
is  obtained  and  this  on  reduction  with  zinc  dust  and  acetic 
acid  yields  tLf-hexa-acelyUeucctani 

(  II  ,.(  0.0)SC,H..CH(O.CO.CH,).O.C,H  , 
(O.CO.CH,),(COOH) 

cvrstallising    in     small    cubes    melting    at    154c  — 155  i'. 
by  conversion  into  the  strychnine  salt,  it  can  be  sepai. 
into  the  two  active  components. — A.  Sbld. 

Lactic    acid    and    its    anhydride.     A.    Besson.    Collegium. 

1910,  73—79. 
Commercial  lactic  acid  contains  not  only  free  acid  but 
also  anhydride  and  it  is  usually  sold  on  the  total  amount 
of  these  two  constituents.  English  tanners,  however,  buj 
it  on  the  percentage  of  free  acid  only,  maintaining  that 
the  anhydride  has  no  deliming  effect  ;  this  has  arisen 
from  the  fact  that  the  amount  theoretically  required  for 
deliming.  calculated  on  the  total  acid  (including 
anhydride)  content,  was  found  to  be  insufficient  in 
practice.  The  author  traces  this  discrepancy  to  an  error 
in  the  estimation  of  the  anhydride,  the  usual  method 
consisting  in  determining  free  acid  by  direct  titration 
with  alkali,  adding  a  known  excess,  boiling  and  titrating 
back  with  acid.  The  results  thus  found  vary  with 
different  circumstances  ;  the  longer  the  boiling,  and  the 
larger  the  excess  of  alkali,  the  greater  is  the  amount  of 
anhydride  found.  This  is  due  to  the  presence  of 
foreign  substances  which  take  up  alkali  during  the 
boiling,  and  also  to  the  absorption  of  carbon  dioxide 
from  the  air,  by  the  alkali.  By  this  method  of  analysis. 
therefore,  the  tanner's  calculations  have  been  too  high 
and  he  has  been  led  to  regard  the  anhydride  as  useless  for 
deliming.  The  author  describes  a  method  whereby  the 
exact  amount  of  anhydride  present  may  be  estimated  : — 
After  direct  neutralisation  of  the  free  acid  with  alkali. 
excess  of  alkali  is  added,  and  the  cold  solution  is  allowed 
to  stand  for  ten  minutes  ;  this  converts  the  anhydride 
into  lactate.  Excess  of  acid  is  now  added,  the  solution 
boiled,  and  the  excess  of  acid  titrated  back  with  alkali. 

—A.  T.  H. 


XV.— LEATHER  ;   BONE  ;   HORN ;   GLUE. 

Tannin  ;     Constitution    of   .      M.  Nierenstein.     Ber., 

1910,  43,  628—634. 

The  author  confirms  his  previously  expressed  opinion  that 
commercial  tannin  is  a  mixture  of  digallic  acid  and 
leuco-tannin  (this  J.,  1909,  535).  Repeated  fractional 
precipitation  of  the  acetyl  derivative  of  tannin  yielded 
a  strongly  rotatory  leuco-tannin  and  a  feebly  optically 
active  dgallic  acid.  Inactive  digallic  acid  could  not  be 
thus  <  btained  :  it  is  however  obtained  from  tannin  by 
treatment  with  ethyl  ehloroformate  and  potassium 
hydroxide  and  saponification  of  the  resulting  carboethoxy 
derivative  by  means  of  pyridine,  according  to  E.  Fischer's 
method  (Ber..  1908,41,2885),  the  product  obtained  being 
subjected  to  the  same  process  3  or  4  times.  Digallic  acid, 
(0H>3CeH2.CO.O.CeHi(OH)2(COOH).  crystallises  from  a 
solution  in  alcohol  and  water  (1:3)  in  small  needles, 
which  lose  2  mols.  of  water  of  crystallisation  at  110°C., 
and  melt  at  268°— 270°  t.,  with"  evolution  of  gas.  It 
gives  a  precipitate  with  gelatin  :  two  analyses  by  the 
hide  powder  method  gave  998  and  99-4  per  cent,  of  tannin. 
Ferric  chloride  gives  a  blackish-blue  coloration,  but 
potassium  cyanide  only  colours  it  after  some  time 
(hydrolysing  it  to  gallic  acid).  Dilute  sulphuric  acid  also 
hydrolyses  it  to  gallic  acid.  It  is  optically  inactive.  On 
oxidation  with  hydrogen  peroxide  it  yields  luteoic  acid, 


Filtration    method ;     The    asbestos-kaolin .     [Analysis 

of  tannin  solutions.]  F.  H.  Small.  J.  Amer.  Leather 
Chem.  Assoc.  1910.  5.  179—198. 
Tajjsix  solutions  for  analysis  are  filtered  through 
asbestos  covered  with  a  layer  of  kaolin  cm  a  filter  plate 
in  a  funnel  connected  with  an  air  pump.  The  apparatus 
is  arranged  so  that  the  first  portion  of  the  filtrate  may  be 
run  into  a  different  receptacle  from  that  in  which  the 
remainder  is  collected,  without  breaking  the  vacuum. 
Considerable  variation  of  opinion  is  expressed  by  those 
to  whom  the  method  was  submitted  for  trial.  The 
advantages  of  the  method  are,  a  great  saving  of  time 
and  greater  accuracy  of  results  compared  with  those 
obtained  by  the  official  method  using  filter-paper. 
Difficulty  seems  to  have  been  experienced  in  obtaining  a 
satisfactory  "  filter-mat  "  and  the  cumbersomeness  of  the 
apparatus  required  is  a  drawback  to  its  adoption  as  the 
official  method  of  filtration. — D.  J.  L. 

Degras-jormer ;     A     modified    method    for    determination 

of in    moellons  and    mixed  greases.     L.    E.    Levi 

and  E.  V.  Manuel.  Hide  and  Leather,  March  5,  1910. 
Fahrion's  method  of  estimating  degras-former,  as 
adopted  by  the  Amer.  Leather  Chem.  Assoc,  is  fairly 
satisfactory  when  analysing  pure  sod  oils,  and  moellons 
containing  only  a  little  wool  grease,  but  in  extracting 
the  fatty  acids  from  manufactured  greases,  an  emulsion 
is  often  formed,  caused  by  the  insolubility  of  the  higher 
fatty  acids   of   wool   grease,    and    the   partial   solubility 
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former    and    cholesterol    in    the    alcohol    and 

orol     in    solution.     To    overcome    thesi     difficultiei 

tin'      author*      rcmmmcnd      saponifying      "     s      grins. 

,.f  the  oil  with   alcoholic    potassium  hydroxide,  evaporat- 

ilcohol,  adding   LOO  c.c,  oi  water  and  then  acetic 

until  just  acid.      Excess  of  alkali  is  now  added,  and 

the  whole   diluted  to    200     300c.c.  and    gently  heated. 

The  insoluble    matter    should   use  in   clots,   but   it    the 

slow,  ii   maj   be  accelerated  by  adding  a  little 

ili    solution.     The    mixture   is   now    filtered) 

.mil  the  filter  washed  with  water;    the  nitrate  is  treated 

with   hydrochloric   acid    and    the   fatty   acids   extracted 

wiili     petroleum    ether.     The    degras-former    is    finally 

washed   free   from  salt   or  ignited   after   weighing.     The 

results    by    this    method    are     more     accurate     than   by 

Fahriou's   method.     A  T.  II. 

ii/ by    means     of 

melting-point  determinations.     .1.   Herold.     Chem.-Zeit., 
1010,  34.203—204. 

Experiments  Bhowed  that  the  melting-points  of  jellies 
from  the  same  gelatin  rise  with  the  concentration:    the 

Its,  when  plotted,  always  give  a  straight  line, 
Increases  in  the  temperatures  being  proportional  to  the 
increased  percentages  of  gelatin  and  the  poorer  the  <[\inlity 
of  the  gelatin  the  lower  is  the  angle  of  elevation  of  its 
melting-point  line.  The  tangents  of  these  angles  (or  the 
difference  between  the  melting-points  of  two  different 
solutions  of  the  same  gelatin  ami  the  difference  between 
the  melting-points  of  two  such  solutions  of  another 
quality)   are    proportional   to  the   percentages   of  glutin 

uneil.  Comparative  valuations  of  gelatins  can  there- 
fore be  deduced  from  the  melting-points  of 
solutions  of  known  percentages  (10—20  per  cent.)  of  each 
quality.  The  comparative  solutions  must  be  allowed 
to  set  at  a  constant  temperature  for  I  hour  (if  possible 
at  19° — 23°  C,  according  to  quality).  Thermometers 
graduated  to  tenths  of  a  degree  centigrade,  are  placed 
in  glass  tubes  closed  at  the  bottom  and  filled  with  the 
jellies,  and  then  hung  in  a  water  bath  :  the  temperature 
is  noted  when  the  tube  falls  off.  owing  to  the  melting  of 
the  jelly.  The  space  between  the  thermometer  and  the 
walls  of  the  tube  should  be  about  1  mm.  The  water 
bath  must,  be  heated  slowly  and  the  temperature  of  the 
water  regulated  so  that  it  only  exceeds  the  melting 
point  of  the  jelly  by  about  1  5  C.  The  first  determination 
of  the  melting  point  of  a  new  sample  is  often  too  low  ; 
the  subsequent  ones  agree  closely.  —  A.  Sbld. 

Fischer's  ester  method ;  A  modification  of .     [Separa- 

ting   the    products   of   hydrolysis    of    protein*.]     B.  O. 
Pribram.     Monatsh.  Chem.,  1910,  31.  51—64. 

In  order  to  obtain  the  free  ester  from  the  ester  hydro- 
chloride produced  by  the  hydrolysis  of  proteins  with 
hydrochloric  acid  and  subsequent  esterification  of  the 
resulting  amino-acids,  Fischer  has  proposed  the  use  of 
sodium  hydroxide  with  subsequent  salting-out  of  the 
ester  with  Bodium  carbonate,  and  Levenne  recommends 
the  use  of  barium  oxide.  The  author  finds  that  dry 
ammonia  gas  may  advantageously  be  employed  for 
this  purpose  and  obtained  1193  grms.  of  esters  from 
400  grms.  of  gelatin,  whilst  the  yield  by  Fischer's  method 
was   117  grms.  from  500  grms.  of  gelatin. — J.  C.  C. 

Proteins;    Courie  of  hydrolysis  of with  aqueous  or 

alcoholic     hydrochloric     acid.     M.     Pfannl.     Monatsh. 
Chem.,   1910.  31,  81—85. 

The  hydrolysis  of  both  gelatin  and  silk-fibroin  with 
either  aqueous  or  alcoholic  hydrochloric  acid  leads 
qualitatively  and  quantitatively  to  the  same  result. 
By  the  hydrolysis  of  gelatin  with  alcoholic  hydrochloric 
acid,  the  author  obtained  10  8  per  cent,  of  glyeocoll  and 
367  per  cent,  of  ester,  whilst  Fischer's  numbers  were 
16-2  and  31*5  respectively  :  "the  author's  figures  agree, 
however,  with  the  later  data  of  Skraup  and  Hummelberger 
(this  J.,  1908,  911)  namelv  97  per  cent,  of  glvcocoll. 

— J.  C.  C. 


P\  i  i 

lli<l,  i  and  tan-oou  ;    Am  .   fot 

accelerated  tanning,     P.   J.    Birt,    Heerdt,   Germany. 
Pat    1968,   Mar.    1,   1909, 

The  bides  are  bu  ponded   from    parallel  rows  oi   I 
within  a  vessel,  the  bottom  of  which  is  oonneoted  with 
i  be  bars  and  can  be  madi    to  osi  illate  rimnll 
with  them.     Above  these  bars  there  may  be  an  irrigation 

plate  the  slots  in  which  lie  above  the  spaces  between  tho 
bars,  whilst  the  liquid  is  drawn  off  in  a  uniform  manni  i 
and  conducted  to  the  hubs  m  the  next  container 
through  escape  channels  beneath  the  oscillating  bottom, 
tho  slots  in  these  channels  being  of  triangular  BOCl 
with  the  narrow  part  uppermost.  It  is  stated  that  with 
tins  apparatus  a  soft  grain  is  obtained,  and  the  formation 
of  stains  prevented. — C.  A.  M. 

Tanning  extracts  ;  Process  for  decolorising .  Deutsche 

Versuchsanstalt  f.  Lederindustrie,  and  H.  Arnoldi. 
Ft.  Pat.  406,362,  Aug.  21,  1909.  Under  Int.  Conv., 
Sept.    7.    L90& 

Mi;  Eng.  Pat.  19,804of  1909;  this  J.,  1909,  1321.— T.F.B. 


XVI.— SOILS  ;    FERTILISERS. 

Bordeaux    mixture;    Pickering's .     W.    H.    Lyon. 

Hawaiian    Planters'     Monthly  ;     Intermit.     Sugar    J., 

1910,  12,  142—144. 
According  to  Pickering,  the  chief  aim  in  making  Bor- 
deaux mixture  should  be  to  reduce  the  lime  to  the 
lowest  possible  proportions  consistent  with  the  precipi- 
tation of  all  the  copper  (see  this  J..  1909,  1220).  Com- 
parative experiments  have  been  made  with  a  view  to 
determining  the  effect  of  treating  sugar  cane  cuttings 
with  Pickering's  mixture.  Twelve  parallel  rows  of 
Lahaina  cane  cuttings  (each  cutting  having  two  eyes) 
were  planted  out.  ISix  of  the  lows  were  planted  with 
cuttings  inoculated  with  the  pineapple  disease;  of 
these  six  rows,  three  had  had  the  cuttings  soaked  in 
Pickering's  mixture  for  one  hour,  one  in  water,  and  one 
in  normal  Bordeaux  mixture  also  for  one  hour,  whilst 
the  remaining  row  had  untreated  cuttings.  The  other 
six  rows  onlv  differed  in  that  their  cuttings  wen-  not 
inoculated.  It  was  found  that  Pickering's  mixture 
injured  the  cuttings  seriously,  more  than  half  of  the 
eyes  failing  to  germinate.  The  inoculated  cuttings 
were  much  poorer  than  the  non-inoculated  ones,  thus 
showing  that  the  pineapple  disease  was  able  to  enter 
the  cuttings  despite  the  presence  of  an  excess  of  copper 
sulphate.  '  The  investigation  proved  conclusively  that 
Pickering's  formula  should  not  be  used  in  preparing 
Bordeaux  mixture  for  the  treatment  of  cane  cuttings; 
it  also  showed  that  copper  sulphate  can  materially 
injure  or  even  kill  the  eyes  of  cane  cuttings,  so  that  in 
preparing    Bordeaux     mixture     for     the    treatment     of 

cuttings,   care   should    be   taken   that    ni jiderable 

excess  of  copper  sulphate  is   present  in  tin    mixture; 
this  can   be  avoided  by  the  use  of  a  proper  anioun 
lime.     The    cuttings    treated     with    normal    Bordeaux 
mixture  were   found   to  give  the   best   and   mosl    rapid 
germination. — L.  E. 

Determination  of  potassium.     Cavazza.     47e«    XXIII. 

lodometric  determination  oj  phosphoric  acid.     Artmann. 
See  XN1II. 

Patents. 

Fi  rttiiat  rs  ;   BU  ctroi  h  I hn,ic 

G.  Lev.  Rome.     Eng.  Pat  l8,433,Aug.  1" 

NATTOAL  triealcic    phosphate    is    decoi  n    a   direct 

current  electric  furnace   bj    heal    and  electrolysis,  01  it  is 

mposed  by  heating  with  silicic  and  or  sib.a  (or  sand 

and  anv  decomposable  silicate),  or  with  iron  oxide  and  an 
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anhydrous  sodium  -alt.  in  an  eleotric  furnace  heated  by  an 
alt-matins;  ourrent,  the  phosphoric  anhydride  volatilised 
being  collected.  Claim  is  also  made  for  the  production  of 
phosphoric  anhydride  and  soluble  sodium  silicate  by  heating 
a  mixture  of  tri.alcium  phosphate,  silicic  acid,"  and  an 
anhydrous  sodium  salt,  in  an  electric  furnace,  and  for 
the  production  of  phosphoric  anhydride  and  mineral 
beatings  mixture  of  natural  tricalcic  phosphate. 
'!}?  ""''•■  tiding  to  the  desired  colour,  and 

acid,  in  an  electric  furnace.— L.  E. 

Fertilisers;    Method  of  producing  .     L.   R.   Coates, 

Baltimore.  Md.     U.S.  Pat  947,795,  Feb.  1.  1910. 
Material    containing   or  capable    of    "breaking 

down   '  r  -  sterilised  solution  of  sugar  and 

-'.win  phosphate;  sterilised  bone  meal  is  then  moist- 
ened with  the  culture  thus  obtained,  and  the  product 
may  he  increased  in  hulk  l.v  the  addition  of  ground  and 
sterilised  phosphate  rock. — W.  P.  s. 

Fertiliser  and  method  of  producing  the  same.     L.  R.  Coates 

Baltimore,   .Md.     U.S.    Pat.    947,796.   Feb.    1.    1910. 
The  fertiliser  is  prepared   by  moistening  sterilised   hone 
meal  with  cultures  of    organisms    capable  of    "  breaking 
down      rock  and  of  organisms  obtained  from  the  nodules 
of  leguminous  plants. — W.  P.  S. 

Soil  antitoxin  ;    Process  of  making  — .     L.   R.   Coates 

Baltimore,  Md.  U.S.  Pat.  947,797,  Feb.  1.  1910. 
Sterilised  bone  meal  is  moistened  with  a  nutrient 
solution  containing  decomposing  animal  matter  and  the 
organisms  causing  this  decomposition.  The  product  may 
he  used  after  the  manner  of  a  fertiliser,  either  in  its  con- 
centrated form  or  increased  in  bulk  bv  the  addition  of 
sterilised  phosphate  rock.  The  fertiliser  or  product 
thus  obtained  counteracts,  in  soils,  the  destructive  effects 
of  the  presence  of  the  excreta  of  micro-organisms  capable  of 
producing  plant-foods,  and  also  the  effects  of  the  toxic 
emanations  of  plants.— W.  P.  S. 

Fertilisers ;    ibthod  of  producing   .     L.    R.   Coates 

Baltimore,  Md.  U.S.  Pat.  947,798,  Feb.  1,  1910. 
Sterilised  bone  meal  is  mixed  with  cultures  of  organisms 
capable  of  "  breaking  down  "  rock,  of  bacteria  obtained 
from  the  nodules  of  leguminous  plants,  and  of  bacteria 
obtained  from  decomposing  animal  matter.  The  product, 
when  appbed  to  soil,  acts  as  a  fertiliser,  and  as  a  preventive 
against  the  toxic  emanations  of  bacteria  and  plants. 

— W.  P.  s. 

Fertiliser;  Stimulating  manganese  and  manganese-lime 
/or  agricultural  purposes.  Process  for  the  simul- 
taneous manufacture  of  suboxide*  of  manganese  destined 
for  use  as  a  stimulating  fertiliser  m  agriculture.  Soc. 
Mines  d-  M  i ,  _  ...  ,  :i,  i,,  Cabesses.  Fr.  Pats.  405,695 
and  405.097.   Nov.   21,    1908. 

The  fertiliser  consists  essentially  of  a  mixture  containing 
approximately:  quicklime,  15  per  cent.  ;  calcium  car- 
bonate. 35  ;  manganese  carbonate,  about  15  ;  and  man- 
ganese oxides  (manganous.  mangano-mangaiiie,  and 
manganic  oxides,  but  not  manganese  dioxide).  15 — 20  per 
cent.  The  mixture  of  manganese  oxides  is  prepared  by 
heating  manganese  dioxide  (100  parts)  with  powdered  coal 
(about  3  parts)  in  a  furnace  or  retort  at  800°— 1200°  C.  and 
finally  heating  at  about  1250°  C.  for  some  minutes.  The 
product  is  used  as  a  stimulating  fertiliser  in  conjunction 
with  other  materials  such  as  phosphates,  nitrates,  quick- 
lime, etc. — L.  E. 

Sub-oxides  of  manganese  ;    Simultaneous   manufacture  of 
— — intended  to  be  used  as  a  stimulant  i„n„ure  for  agri- 
cultural  purpost  i.   Minos  de  Manganese  de  La-  Cabesses 
Paris.      Kng.    Pat.   26,868,   Nor.    in.   1909.     Under  Int' 
Conv.,  Nov.  21,  1908. 

See  Fr.   Pat.  405,697  of  1908  ;    preceding.— T.  F.  B. 


PhospKatic  /•  rtilisi  rs  ;    Electro-technical  production  of . 

G.  Levy.     Fr.  Pat.  406,052,  Aug.  12.  1909.     Under  Int. 
Conv.,  Aug.   19  and  Sept.   25.   190s,  and  duly  :',0.   IVn'.i. 

See    Eng.    Pat.    18.433    of    1909 :     preceding.—'!'.  F.  B. 
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Sugar   factories;     Influence   of  structure  of  cane   on   mill 

work    in .     N.     Deerr.     Bulletin    Xo.     30.     1910, 

Agric.  and  Chem.  Series.     Experiment  Station,  Hawaiian 
Sugar   Planters'   Association. 

The  author  defines  absolute  juice  of  the  cane  as  meaning 
everything  which  is  not  left  behind  on  extraction  vitii 
water,  and  thus  including  protoplasm,  the  "colloid  water" 
of  Geerligs  and  the  "  water  other  than  juice  "  of  Watts. 
From  the  results  of  analyses  of  57  canes,  including  Lahaina, 
Yellow  Caledonian  and  Rose  Bamboo,  he  deduces  the 
factor  or  ratio  of  sucrose  in  cane  to  sucrose  in  expressed 
juice,  and  its  vaiiation  (0  81  to  087)  with  the  varying 
percentage  of  fibre  and  of  expression  The  ratio  between 
the  total  solids  per  cent,  of  the  absolute  juice  of  the  cane 
and  that  expressed  by  the  first  mill  lies  between  097  and 
098,  and  this  ratio  is  the  same  for  at  least  three  varieties 
of  cane  with  fibre  content  varying  from  10  to  14  per  cent. 
The  density  of  the  absolute  juice  of  the  cane  being  known, 
then  with  analytical  data  only,  all  the  essential  measure- 
ments connected  with  mill  control  can  be  expressed  in 
terms  of  cane  ;  and  if  either  the  weight  of  cane,  of  bagasse, 
of  mixed  juice  or  added  water  be  known,  all  the  other 
quantities  can  be  calculated.  From  experiments  on 
different  methods  of  milling,  it  was  noticed  that  the  highest 
extraction  was  obtained  when  a  system  of  compound 
saturation  was  followed.  The  lowest  result  was  obtained 
when  all  the  water  was  added  before  the  last  mill.  Between 
the  use  of  hot  water  and  cold  water,  little  difference,  if 
any,  was  to  be  found.  Allowing  for  difference  in  fibre 
content,  the  trials  led  to  the  conclusion  that  a  twelve- 
roller  set  treated  50  tons  of  cane  per  hour  as  efficiently  as  a 
nine-roller  set  treated  35  tons,  with  a  dilution,  however, 
of  only  12  per  cent,  compared  with  one  of  34  per  cent. 
Since  the  purity  of  each  successive  fraction  of  juice  obtained 
decreases,  the  earlier  expressed  portions  have  a  higher 
available  sugar  value  than  the  later  ones.  With  reference 
to  the  effect  of  the  influence  of  the  structure  of  the  cane, 
results  showed  that  the  milling  piocess  was  very  effective 
as  regards  the  soft  interior  pith,  but  very  crude  as  regards 
the  extraction  of  sugar  from  the  hard  outer  rind  ;  probably 
with  saturation  processes  using  imbibition,  very  little 
of  the  water  is  taken  up  by  the  rind  tissue  ;  an  increased 
extraction  is  then  to  be  looked  for  by  any  of  the  following 
methods: — (1)  Higher  pressures  resulting  in  the  greater 
rupture  of  the  rind  tissue,  giving  at  once  a  higher  expression 
and  a  material  more  suited  for  the  absorption  of  water. 
(2)  More  effective  disintegration  of  the  rind  tissue,  to  be 
obtained  by  the  use  of  knives,  shredders,  crushers,  or 
heavily  indented  rollers.  (3)  More  rational  means  of 
applying  the  added  water  such  as  by  the  use  of  a  series 
of  injectors,  as  recently  suggested  by  L.  Pellet,  in  place 
of  a  perforated  pipe,  or  by  the  use  of  macerating  baths 
through  which  the  bagasse  is  drawn.  Higher  pressures 
have  been  recently  advocated  in  prtferer.ee  to  the  exagger- 
ated use  of  water,  by  A.  Musy.  who  is  inclined  to 
relegate  the  maceration  process  to  the  second  place 
instead  of  being  the  principal  item  in  the  milling  process. 
There  is  one  point  more  on  which  the  analyses  throw  light. 
It  not  infrequently  happens  that  while  the  fibre  remains 
of  constant  percentage,  the  extraction  varies  largely, 
milling  conditions  remaining  the  same.  Such  a  variation 
i  'I  be  readily  understood  on  the  assumption  that  while  the 
total  amount  of  fibre  h  mains  the  same,  its  distribution 
between  the  pith  and  rind  varies,  an  increase  in  the 
proportion  of  the  latter  being  accompanied  by  a  decrease 
in   the  extraction. — L.  J.  de  \V. 
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Quantitative  </.  It  i  mi  

In/  th»  me  of  invertase,     C  S.  Hudson.    0.8.  Dep,  Agric, 
ui  of  Chemistry,    1910,   Circular   No.   50,   1—8. 

author  shows  thai  in  most  eases,  the  difficulty  en- 
countered in  determining  sucrose  by  Clerget's  method,  in 
presence  ol  nth  r  ccs.  livdrnlvsod  l>\    the  treatment 

with  'hi.!,  is  avoided  l>y  using  invertase  as  hydrolyst, 
iind  he  especially  recommends  the  use  of  this  enzyme  in 
-halving    plant 

l-'ive  [Kiuuds  of  pressed   baker's  or  brewer's 
broken  up,  treated  with  30  c.c.  of  chloroform 
and  allowed  to  -land  at  the  room  temper- 
ature     10   C      overnight.     The    mass    is    then    filtered, 

ral  hour-  being  allowed  for  draining.     The  filtrati    is 
ited   with   normal   load   acetate   until   no   further   pre- 

itc  forms,  and  filtered  again.  The  filtrate  is  tree 
«iih  potassium  oxalate  to  remove  excess  of  had.  and 
filtered,  the  tiltrate  now  obtained  being  treated  with 
.  of  toluene  and  dialysed  in  n  pig's  bladder  for  2 — 3 
days,  using  running  tap  w  iter.  The  dialysed  solution  is 
colourless,  quite  clear  after  nitration,  and  neutral  to 
litmus  ;  ii  keeps  indefinitely  in  an  ice-box  if  a  little 
toluene  is  kept  on  us  surtace  iii  sample  kept  at  room 
temperature  during  the  day.  and  in  an  ice-box  at   night, 

red  no  change  in  hydroli  sing  activity  during  3  months). 
It  does  not  reduce  Fehling's  solution,  and  its  rotatori 
povi  1-0    V.    in    a    Inn    mm.     tube),    that    the 

influence  of  the  amoimt  used  in  analysis  is  negligible  in 

nary    work.     Mrlhod   ol   anulysit. — 26   grins,    of    the 

pie  are  dissolved  in  water,  clarified,  made  up  to 
100  c.c.  at  20  C,  and  tillered  :  the  polarisation  (S)  of  the 
tiltrate   is  determined  in  a   200   mm.     tube.      If  lead   lias 

i    used   for  clarification,   the   tiltrate  is   treated   with 

am  carbonate  nr  potassium  oxalate  to  remove  excess, 
and  filtered.  Fifty  c.c.  of  the  tiltrate  aro  treated  with 
acetic  aoid,  drop  by  drop,  until  acid  to  litmus,  then  with 
6o.C.  of  the  stock  invertase  solution,  and  made  up  to  100  c.c. 

\  few  drops  of  toluene  are  added  to  the  solution  to  prevent 

the  growth  of  miern. organism-,  the  whole  is  -haken  and 
allowed  to  stand  at  20°— W:  ('.  overnight  (about  ii  hours 
usually  suffice  for  complete  hydrolysis).  The  solution  is 
then  brought  to  a  temperature  of  20°  C.  and  us  polarisation 
I  is  determined  in  a  400  mm.  tube.  The  percentage 
of   sucrose  is  calculated   from   the   formula. 

Percentage=—       *     x  100. 
141-7-1 

ing  polarisation  of  solution  before  inversion  ;  I, 
polarisation    after   inversion. 

The  difference  between  the  factor,  141-7.  for  hydrolysis 
by  invertase  and  the  factor.  142-7  for  hydrolysis  by 
hydrochloric  acid,  is  due  to  the  effect  of  the  acid  on  the 
rotatory  power  of  invert  sugar.  In  solutions  hydrolysod 
by  invertase,  the  lag  in  the  change  of  rotation  of  lsevulosc 
due  to  change  of  temperature  lasts  about  10  minutes  at 
20*C.  :  hence,  care  should  be  used  in  reading  solutions 
hydrolvsed  by  invertase.  to  see  that  the  rotation  remains 
constant  for  a  few  minutes.  After  the  polarisation  of  the 
hydrolvsed  solution  has  been  obtained,  the  author  adds  a 
small  quantity  of  sucrose  to  the  solution  and  observes  the 
rotation  of  the  latter  foi  a  few  minutes  :  a  gradual  change 
shows  that  the  invertase-  is  active,  and  is  sufficient  evidence 
that  the  sucrose  originally  present  has  been  completely 
hydrolvsed.  Comparative  tests  with  pure  stu  rose.  Louisiana 
molasses,  and  bagasse,  gave  practically  the  same  per- 
centage  of  sucrose  by  the  invertase  method  as  by  the 
acid  method  of  hydrolysis.  A  plant  (DasyUrion  texanum) 
was  found  to  contain  only  a  troee  of  sucrose  bj  the  in- 
vertase method,  though  according  to  the  aeid  method  it 
appeared  to  contain  5-5  per  cent,  of  sucrose,  owing  to  the 
presence  of  a  very  easily  hydrolysable  carbohydrate,  the 
nature  of  which  is  now  being  investigated.  "Mixing  glucose," 
which,  owing  to  its  method  of  manufacture,  can  contain 
no  suerose,  gives  a  slight  decrease  in  rotation  on  acid 
hydrolysis,  but  the  invertase  method  shows  that  no 
sucrose  is  present-  The  stock  solution  if  invertase  does 
not  hydrolyse  lactose,  maltose,  starch,  dextrin,  cellulose, 
pentosans,  amygdalin,  or  salicin  :    it    hydrolases   raffinose 


(and  probably    I  u  bj nd  In  m  i     i  .  thod 

applied  to  the  deter i 

L.  E. 


\fiUtirotation   o/  m    , 

itio      oj  uranul  lalla      EL  Gro  8".  Roth 

Ber.,  1910,  43.  676     682. 

Tmk  authors  have  further  studied   thi    multirotetii 

sucrose  in  presence  of  alkaline  soluti i    m  uayl 

(see  this  .1..    1905,    1260).     With    a     >    10     ol 

rose  containing  1*2  mob.  ol  oranyl  nitrate  and   18*6 

mols.  ol  -odium  hydroxide  to  1  mol.  of  sugar,  the  Bpeeifio 
rotatory    power    was    [fl]D        |    Mil     all.,     .,    nun-.;   it    fell 

gradually  to  nil  after  I  hour,  and  the  solution  then  Blowly 

ugly  hevo-rotatory.  with  [<j]d  =  —  17*8 
alter  24  hours.  With  a  Ami  solution,  containing 
■_'  mols.  of  uranyl  nitrate  and  1  ."•  mol  oi  odium  hydroxide 
to  1  mol.  of  sugar,  the  solution  was  optically  inactive 
after   Bmina.,   whilst    after  24  houi  tion 

amounted  to  [a]o  =  —  126*7,  The  rotation  does  not 
always  fall  below  that  of  pure  Bucrose.  For  example 
with  a  Ar/20  solution  containing  lis  mol.  of  uranyl 
I-  and  '.I  mols.  of  sodium  hydroxide  to  1  mol.  of  sugar. 
the  rotation  was  |<i]i,  =  +  103  11  after  5  mins.,  and  fell 
to  [o]d=+72-2  after  24  hours.  The  effect  on  the 
rotatory  power  is  more  pronounced  the  lower  the  concentra- 
tion of  the  sugar.  With  a  constant  concentration  of 
sucrose  and  a  constant  ratio  between  the  amounts  of 
uranyl  salt  and  of  alkali,  tin-  pi  una  i  \  increase  of  rot  at  or  y 
power  and  the  final  decrease  arc  both  greater,  the  higher 
the  content  of  uranyl  salt  in  the  solution.  If  the  ratio 
between  the  amounts  of  sucrose  and  of  uranyl  salt 
be  kept  constant,  then  the  primary  increase  of  rotatory 
power  is  larger  and  the  final  decrease  of  rotatory  power 
smaller,  the  higher  the  concentration  of  the  alkali.  The 
authors  consider  that  the  results  can   be  explained   most 

i  satisfactorily  by  the  assumption  that  strongly  dextro- 
rotatory  complex  alkali-uranyl  compounds  of  sucrose  are 
first  formed,  and  that  these  are  slowly  hydrolvsed.  with 
formation   of   sodium   hydroxide   and    uranyl-compounds 

I  of  sucrose.  The  hydrolysis  would  be  accelerated  by 
diluting  the  solution,  but  would  be  retarded  by  the  presence 
of  excess  of  sodium  hydroxide. — A.  S. 

Glucose;  Itfcchanixm   nf  Ihe  oxidation  of by  bromine. 

H.  H.  Bunzel.     J.  Biol.  Chem.,  1910,  7,  157—169. 

In  a  preceding  investigation  (J.  Amer.  Chem.  Soc,  1909, 
31,  4b4),  the  following  conclusions  were  arrived  at  by 
Mathews  and  the  author,  concerning  the  oxidation  of 
glucose  by  bromine  : — (a)  Glucose  behaves  both  as  a 
weak  acid  and  as  a  weak  base.     In  an  alkaline  or  neutral 

solution,  itdissociates  into  metal  or  H  +  ionsand  C6HnOe~ 
ions  ;    in  sn  acid   solution,  it  forms  a  salt  of  the  acid 

by  addition,  yielding  C6H1306  +  ions  and  the  anion  of  the 
corresponding  acid.  (6)  Both  of  the  glucose  ions  are 
oxidised  by  bromine  side  by  side,  the  oxidation  of  the  first 

being  depressed  by  the  addition  of  H  +ions,  while  the  other 
remains  unaffected. — This  hypothesis  was  found  to  hold 
under  very  diverse  conditions  of  acidity  and  bromine- 
concentration.  The  authors  have  now  carried  out 
further  investigations  which  show:  (1)  that  the  amount 
of  acid  and  of  bromide  produced,  and  of  glucose  and 
bromine  disappearing,  in  the  oxidation  of  glucose  by 
bromine  in  acid  solution,  is  equal  to  that  calculated, 
on  the  hypothesis  t lint  one  molecule  of  bromine  oxidises 
one  positive  glucose  ion  to  gluconic  acid  ;  (21  that  the 
velocity  of  the  reaction  is  correctly  represented  by  the 
equation, 

dx 

j(  =  K.Cc,Ht:<l,+   X  COH       X  CBr,  (free), 

as  shown  by  the  constancy  of  the  vel ty  constant.   K. 

under  widely  varying  conditions  of  acidity  and  of  different 
concentrations  of  bromine  and  glucose.— These  result - 
support  the  view  that   git  -  two  series  of  salts, 

one  in  which  glucose  behaves  as  an  acid, dissociating  into 
metal    and    negative    glucose    ions,    the    other   in    which 
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glucose  beiureee  m  oxonium  Bait  >li> 

seriating    into    I '.,  M,  .<  i, (+  ions    and    the    negative    acid 
radical.     Both  of  the  _  OS  arc  more  easily  oxidised 

than- the  neutral  glu  ale,  and  they  give  rise  to 

different  arid-  on  oxidation  ;  the  positive  ion  is  converted 
quantitatively  into  gluconic  acid,  which  presumably 
is  converted  into  lactone,  and  in  the  course  of  time  would 
be  stdl  farther  oxidised  by  the  bromine  j  the  negative  ion, 
when  oxidised  '■>>  bromine  probably  gives  rise  to  the 
large  variety  of  acids  described  by  many  observers  and 
Lied  particularly  by  Xef  (see  this  J.,  1908.  31).— JL  E. 

Pickering's    Bordeaux    mixture.      Lyon.      See    XVI. 


Patents. 

Diffusion  [Sugar]  ;  Process  of  continuous .     Wauquier 

et  Cic.      Fr.   l'at.  106,012,  Nov.  28,   1908. 

The  apparatus  includes  a  vertical,  cylindrical,  continuous 
diffuser.  divided  horizontally  by  a  seiies  of  partitions 
which  are  provided  with  openings,  at  the  centre  and  at 
the  periphery  alternately.  The  compartments  between 
the  partitions  are  provided  with  stirrers.  At  the  lower 
part  of  the  diffuser  is  a  perforated  plate  which  is  constantly 
scraped  by  scrapers  mounted  on  the  same  axis  as  the 
stirrers.  The  pulp  or  cossettes,  previously  mixed  with 
juice  and  heated  by  injected  steam,  is  pumped  into  the 
lowest  compartment  (immediately  above  the  perforated 
plate)  of  the  diffuser.  Part  of  the  juice  flows  through 
the  perforated  plate  to  an  outlet  controlled  by  a  cock. 
The  material  ascends  the  diffuser,  passing  from  one  com- 
partment to  another,  the  juice  which  leaves  by  the  outlet 
before- mentioned  being  replaced  by  liquid  entering  by  a 
pipe  or  pipes,  suitably  placed,  e.g.  near  the  top  of  the 
diffuser.  Steam  is  injected  into  one  or  more  compart- 
ments of  the 'diffuser.  The  extracted  material  passes 
from  the  top  of  the  diffuser  to  a  press,  the  expressed  liquor, 
mixed  with  water  and  vinasse,  being  pumped  back  into  the 
diffuser,  through  the  pipe  near  the  top  of  the  diffuser. 

— L  E. 


Sugar  ;    Process  for  obtaining ready  for  consumption, 

from  beet-  or  cane  juice  directly.     F.  Hlavati.     Fr.  Pat. 
406,169,  Aug.  17,  1909. 

Diffusion  juice  is  treated,  at  a  low  temperature,  with  a 
quantity  of  a  suitable  sulphate  (sulphates  of  iron, 
aluminium,  magnesium,  etc.)  or  a  mixture  of  sulphates, 
equivalent  to  that  of  the  alkali  salts  in  the  juice.  The 
mixture  is  treated  with  1 — 1*6  per  cent,  of  lime,  preferably 
in  the  form  of  milk  of  lime,  and  saturated  with  carbon 
dioxide  till  the  alkalinity  is  reduced  to  0-06 — 0  09  per 
cent.  It  is  then  treated  with  clay  or  brick-dust  (to 
facilitate  filtration),  heated  to  75  —80°  C,  and  filtered. 
The  filtrate  is  treated  with  a  quantity  of  a  sulphide 
(e.g.,  calcium  sulphide  or  antimony  pentasulphide) 
equivalent  to  that  of  the  organic  non-sugar,  saturated 
with  carbon  dioxide  till  the  alkalinity  is  reduced  to 
0-003—0005  per  cent.,  heated  to  90— 95°  C,  and  filtered 
again.  The  filtrate  is  concentrated  to  30' — 33"1  Baume. 
filtered,  and  saturated  with  sulphur  dioxide,  sufficient 
ammonia,  or  suitable  ammonium  salts,  having  been  added 
to  render  it  nearly  neutral  to  litmus.  It  is  then  heated  to 
90° — 95*'  C.  and  filtered.  The  filtered  syrup  thus  obtained 
has  a  purity  of  967 — 988,  and  contains  sugar  and  alkali 
sulphates  only.  It  is  boiled  to  grain,  and  centrifuged,  the 
crystals  obtained  having  a  purity  of  997 — 99"8  per  cent. 
The  residues  are  mixed  with  the  diffusion  juice,  and  the 
whole  process  is  repeated  until  the  residues  contain  a 
sufficiently  high  proportion  of  alkali  salts.  The  residue- 
are  then  boiled  to  grain  and  centrifuged,  a  further  quantity 
of  sugar  being  thus  obtained.  The  final  residues,  which 
contain  the  alkali  sidphates  and  a  very  small  quantity 
of  sugar,  are  diluted  with  cold  water  10  36" — 37  Baume, 
and  left  to  conl  ;  the  alkali  sulphates  crystallise  out 
completely  at  4°  C,  and  the  mother  liquors  containing 
the  sugar  are  mixed  with  the  diffusion  juice. — L.  E. 


i  'ossi  lii !  [beet] ;  Process  for  extracting  crystalline  svbsta 
from  organic  and   m/<  table   matt  rials,  and   in   particular, 

from  -,  by  lixiviation   in  presence  of  sulphurous  acid. 

A.   Farago.    Fr.  l'at.  406.206,  Aug.  18,  1909. 

As  applied  to  the  treatment  of  cossettes,  the  process  consist! 
in  introducing  sulphur  dioxide,  or  an  aqueous  solution  of 
sulphurous  acid,  into  4  or  5  diffusers  constituting  the 
middle  zone  of  the  battery,  in  such  quantity  that  the  water 
in  these  diffusers  acquires  a  sulphurous  acid-content 
of  1 — la  percent.  The  sulphurous  acid  is  progressively 
removed  from  the  juice  by  contact  with  the  cossettes  in 
the  succeeding  diffusers.  Both  the  juice  and  the  exhausted 
cossettes.  withdrawn  from  the  battery,  are  free  from 
sulphurous  acid.  The  sulpliurous  acid  coagulates  the 
albumin,  and  allows  of  the  diffusion  being  carried  on  at  the 
ordinary  temperature  (20° — 40°  C.) ;  it  purifies  the  juke 
and    prevents   the    injurious    action    of    micro-organisms. 

— L.  E. 

[Sugar]   juice   and   a   nutritive   residue  containing   sugar  ; 

Mi  thod  of  obtainiiuf  by  means  of  an  extraction  or 

diffusion  process.     C.  Steffen.     Ger.  Pat.  217,303.  June  6, 

I '.HIT. 

Instead  of  introducing  water  into  the  last  vessel  of  the 
extraction- or  diffusion-battery,  a  solution  of  molasses  or 
syrup,  containing  about  2  per  cent,  of  sugar,  is  used  and  ie 
circulated  through  the  battery  in  the  usual  manner.  In  this 
way  the  juice  becomes  richer  in  sugar,  and  the  beet  slices 
richer  in  non-sugar  in  their  passage  through  the  battery. 

—A.  S. 

Diffusion   waste  waters  of  sugar  factories  ;    Process  for  the 

purification    of    .     Dempewolf    und    Buerschaper, 

lies,    fiir   Ind.   Feuerungsanlagen.       Ger.    Pat.    218.189, 
Sept.  22,  1908. 

The  waste  water  is  caused  to  flow  through  a  trough  disposed 
in  the  smoke-box  of  a  boiler-installation  in  such  a  manner 
that  the  smoke-gases  issue  from  the  smoke-flues  in  a 
direction  at  right-angles  to  the  flow  of  the  waste-water. 
The  latter  is  heated  by  the  smoke-gases,  and  the  evolved 
steam  causes  deposition  of  the  floating  ash  in  the  gases, 
this  ash  then  falling  into  the  waste-water  and  exerting  a 
purifying   action   on   the   latter. — A.  S. 

Starch  ;    Manufacture  of  soluble  .     E.  Flick,  Cologne, 

Germany.     Eng.  Pat.  25.121,  Nov.  1,  1909. 

The  use  of  the  so-called  per-salts  (e.g.,  persulphates)  for 
converting  starch  into  its  soluble  form,  presents  the  difti 
culty  that  a  large  part  of  the  active  oxygen  escapes  without 
taking  part  in  the  reaction.  The  object  of  this  invention 
is  to  regulate  the  liberation  of  the  active  oxygen,  so  that 
it  has  time  to  act  on  the  starch,  by  the  addition  of  certain 
salts.  Powdered  starch  is  finely  divided  in  cold  water, 
stirred  to  a  uniform  milk,  and  a  small  quantity  of  aluminium 
hexachloride,  iron  perchloride,  or  zinc  chloride  (the 
first  of  these  salts  has  the  best  effect),  is  added  and  dis- 
solved. Afterwards,  whilst  the  mass  is  well  stirred, 
sodium  persulphate  or  other  suitable  per-salt,  is  added  in 
small  pert  ions,  until  the  whole  mass  is  converted  into 
soluble  starch.  The  starch  is  then  well  washed  with  cold 
water,   filtered,  and  dried. — L.  E. 

Soluble  starch  ;    Process  for  preparing  by  means    of 

per-salts.     E.  Flick.     Fr.  Pat.  406,084,  Aug.   13,   1909. 

See   Eng.    Pat.    25,121   of   1909  ;     preceding.— T.  F.  B. 

Starch  ;    Manufacture  of  modified    .     W.    Thomson, 

Manchester.  Assignor  to  J.  A.  Morrice,  Glasgow.     U.S. 
Pat.  951,666,   March  8,  1910. 

Six  Eng.  Pat.  21,973  of  1906  ;  this  J.,  1907,  980.— T.  F.  B. 

Utilisation    of    ctllulosic    materials    and   fibrous    industrial 
wattes  [sugar  cane  megasse].     Fr.  Pat.  405,684,     See  V. 

Preparing   cellulose   from   the    pulpy   residues   of   beetroots 
or   Dther  roots.     Fr.   Pat.   406,006.     See  V. 

Elastic  substanc  [from  starch].     Fr.  Pat.  405,711.     See  XIV. 
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XVIII.     FERMENTATION    INDUSTRIES. 

Malt  .    Specific  heat  of  and  calculation  of  (In   "initial 

leal"  (■/  the  mash.     II    T.    Brown.     I     Inst.   Brewing, 
1910    16.  112     I2ti. 

pccilic  licai  ol   finely  ground   mall   has  been  deter- 
by  means  of  the  apparatus  described  by  I'm  kering 
Soc.  Trans.    ls"-7.  51.  2!)3).     The  values  observed 
lingo   from   0-38   t"i    anhydrous   mall    to  nil   for   mull 
It    per   eenl      ol    moisture,  and    may  I"-  taken 
urate    ii>    within    4  I    percent.     If  this  \alue    he 
taken  for  calculating   the  "initial  heal  "  of  a   mash   from 
the    known    weights   and    tempt  ratine-,    ol    the    mall    grisl 
and  water,  the  author  finds  that  the  calculated  tempera!  are 
i-,  tnvariabl}   several  degrees  lower  than  the  actual  tem- 
perature of  the  mixture.     This  circumstance  i-  attributed 
to  the  "slaking  heat  "  or  heal   of  hydration  of  the  mall, 
which  is  developed   when  dry   mult   (or  indeed  any  other 
wised   matter)  is   moistened  with  water.     The  author 
has   determined   the    "slaking    heal  "    of    malt    containing 
rarying    percenWges    of    moisture,    and    the    results   are 
tabulated.    For  instance,  the  slaking  heat  of  anhydrous  malt 
rm.-cals.  (P.)j   that  of   malt   containing  3  percent, 
of  moisture  is  lS'J  j   for  Ii  per  cent,  of   moisture  it    is  I  I  -.">  ; 
for  !>  per  cent..  7-ti  ;    and  for  12  per  cent.,  3-6.      But  if  the 
slaking  heat  he  included  in  the  calculation  it  is  found  that 
the  calculated  initial  temperature  of  the  mash  is  higher 
thai    the   actual   by  aboul    just    the  same  amount    as.   in 
the  previous  case,  it    was  lower.      The  author  shows  that 
for  all    practical    purposes   the   initial   temperature  of   the 
M    may    la-    calculated    with    sufficient    accuracy    by 
including   half  the  slaking  heat   in  the  calculation.     He  I 
explains    the    discrepancy    by    assuming    that    the    starch 
of  the  mali   is  disorganised  under  the  action  of  the  hot 
wati  r  before  the  whole  of  the  ••  slaking  heat  "  has  had  time 
to  develop  itself.     The  formula  given  for  the  calculation 

stands  thus  :    St  .  '    !:T     i    M'  =  l°  where  S  =  the 

fie  heat  of  the  malt;   t°  =  temperature  of  the  malt; 
R  =   weigh!  of  water  used  per  unit  weight  of  malt ;  T°  = 
temperature  of  the  water ;    H  =  the  full  "  slaking  heat  " 
of  the  malt,  determined  with  cold  water,  in  grm.-cals.  F.  ;  i 
1°  =  the  initial  temperature  of  the   mash. — J.  F.  B. 

Malts  ;     Determination    of    extract    and   colour    values    of 

coloured    .     A.    C.    Chapman.     J.    Inst.    Brewing, 

.     1910.  16.  120—136. 

Tiik  so-called  "colour  malts"  are  used  exclusively  for 
their  colouring  and  flavouring  qualities,  and  the  latter 
Morale  rapidly  on  storage.  Bid  in  the  pun  base 
of  roasted  malt,  it  is  desirable  that  attention  should 
also  be  paid  to  the  yield  of  extract,  since  this  may  vary 
within  wide  limits  for  malts  of  apparently  the  same 
quality.  In  determining  the  yield  of  extract,  the  result 
varies  somewhat  according  to  the  method  of  procedure 
and  the  author  points  <  ut  the  desirability  for  the  adoption 
of  some  uniform  method.  His  usual  practice,  in  the  case 
of  black  malt,  is  to  make  a  In  per  cent,  infusion  by 
digesting  the  malt  with  water  in  a  flask  immersed  in  a 
boiling  water-bath  for  one  hour,  the  extract  being  calculated 
from  the  specific  gravity  of  the  infusion.  As  an  alter- 
native, the  malt  may  be  mashed  with  diastase  solution, 
but  the  results  an-  substantially  identical  m  most  cases. 
If  the  extract  be  determined  by  infusing  the  malt  with 
water  at  150°  1*'..  the  results  are  usually  appreciably 
lower,  but  in  view  of  the  fact  that  black  malts  are  fre- 
quently boiled  with  the  wort  in  the  copper,  the  first 
method  is  to  be  preferred.  Brown  and  *'  crystal  "  malts, 
on  the  other  hand,  which  are  used  mainly  for  their 
flavour,  are  converted  in  the  mash  tun,  and  since  they 
are  practically  devoid  of  diastase  and  contain  starch  in  a 
very  refractory  condition,  great  variations  in  yield  may 
result  from  different  methods  of  mashing.  The 
maximum  yield  in  the  laboratory  is  obtained  by  boiling 
the  malt  with  water,  cooling  and  th?n  mashing  in  the 
ordinary  way  after  the  addition  of  diastase  solution,  but 
the  yield  under  brewery  conditions,  where  the  coarse 
grist  is  mashed  with  pale  malt,  is  always  considerably 
less,   owing   to   the   refractory  condition   of   the   starch, 


Some  :■■  ii,  oil  undei  itandin  able 

in  the  case  ,,t     ucfa   malt-,   u,  ..oi.i    ii,.o    ti(.-  analytical 

result 3     obtained    in    i he    Lo I itor]     m&j     in a 1 1 

indication  ol  'lie  maximum  yield  to  be  oxpected  under 
brewery  conditions.     J,  F.  H 

Wint        Decol  <i    ation    of  .    wit)  •    animal 

1      V    Bi uno  and    I'     I'm quand   d  Vuza j     \nn. 

I  J  Hi,  ,,  1909,  2,  nil   -105. 

1 1    i     found    thai    when    vine   is    treated    with   arsenical 

animal  chart  oal,  no  ! '  ,  ml  he  liquid. 

in  nine  samples  ol  animal  i  oarooa]  examined,  three  wi  n 
tree  from  arsenic;    three  oontained  only   fractions  of   a 

nig  mi.  in  loo  grms.  j    i  w ii  t.i  1 1 1,  d  S  in- 1  in     .   and  one, 

22  i  in' in  is.  ;    The  last   wag  added  to  ai  -enn    to  .    w  me  in  t  he 

I  no  I  ii  n  i  ioii  ol  I  o  gnus,  to  the  litre.  After  3  weeks  mater- 
ation,  the  wine  remained  tree  from  arsenical  contamination. 

.1.  (i.  B. 

Wines;    Detection   <>/  formaldehyde,   in   .     A   Hubert. 

Ann.  Chim.  analyt.,  1910,  15.  loo— 103. 

The  test  recommended  by  Rouillard  ami  Goujon  (this 
J.,  1910,  229)  for  the  detection  of  formaldehyde  in  wine. 
which  has  been  treated  with  bexamethylenetetramine, 
is  a  general  reaction  for  aldehydes;  it  would  give  a 
coloration  with  the  acetaldehyde  presenl  naturally  in  wine 

as  well  as  with  added  formaldehyde,  thus  leading  to 
erroneous  conclusions  should  formaldehyde  not  he  present. 
The  author  points  on!  that  tin-re  an-  several  well-known 
reactions,  characteristic  of  formaldehyde,  which  may 
he  employed  for  deteoting  the  latter  even  in  tie-  po- 
of acetaldehyde.  In  some  eases  a  diBtinof  odour  of 
formaldehyde  may  be  noticed  when  a  small  quantity 
of  tic-  treated  wine  is  heated  in  a  test-tube  with  a  little 
calcium  peroxide.  Attention  is  also  drawn  to  the  fact 
that  bexami  I  hvlenctctraininc  forms  a  compound  with 
sulphurous  acid  which  is  partially  insoluble  in  alcoholic 
solutions;  the  apparent  desulphitating  action  of 
In  \amothvlciietctraminc  is.  therefore,  not  solely  due  lo 
tie  tor  mat  ion  of  a  moderately  stable  compound  of  formalde- 
hyde  with  sulphurous  acid. — W.  P.  S. 

A  hi  i/l    alcohol;     Reaction    of .     H.    von    Wyss,     E. 

Herzfeld  and   O.   Rewidzoff.     Z.   physiol.  Chem.,   1910, 
64,  479 — ISO. 

In  testing  for  amyl  alcohol  by  the  new  reaction  described, 
the  following  solutions  are  employed:  (1)  4-5  grnis.  of 
a-naphthol  dissolved  in  100  c.c.  of  cold  50  per  cent, 
alcohol;  (2)  4-5  grms.  of  p-phenylcnediaminc  in  100  c.c. 
of  cold  absolute  alcohol  ;  (3)  4  .3  grms.  of  sodium  carbonate 
in  100  c.c.  of  water.  If  2  c.c.  of  amyl  alcohol  be  treated 
with  4  drops  each  of  solutions  1  and  2,  freshly  prepared. 
an  1  4  drops  of  solution  3,  an  intense  dark  bluish-violel 
coloration  is  rapidly  produced.  The  following  substances 
show  a  similar  reaction  but  in  a  far  less  pronounced  degree  ; 
isobutyl  alcohol,  heptyl  alcohol,  ethyl  alcohol,  cetyl 
alcohol,  glycerol  and  wax.  It  would  appear  that  in 
the  formation  of  indophenol,  the  amyl  alcohol  is  capable 
of  playing  the  part  of  a  mixture  of  a  peroxydase  and 
hydrogen  peroxide.  If  urine  be  substituted  for  the 
amyl  alcohol,  and  10  drops  of  a  3  per  cent,  solution  of 
hydrogen  peroxide  be  also  added,  the  same  blue  coloration  is 
developed  owing  to  the  presence  of  oxidising  enzymes  in 
the  urine. — J.  F.  B. 

Determination     of    d-lartaric     acid.       Khng.       Set     XX. 
Patents. 

Liquors  ;      Apparatus    for    [electrolutieally]    ageing . 

J.  Seitz,  Chicago,  111.  U.S.  Pat.  '.I50..J7H.  Mar.  1,  1910. 
The  apparatus  consists  of  a  closed  vessel,  the  cover  of 
which  is  pierced  by  a  non-conducting  sleeve  or  collar 
through  which  passes  a  central  rod.  This  rod  extends 
into  the  liquor  in  the  vessel  and  carries  a  number  of 
electrodes  which  can  be  extended  radially  from  the  rod. 
Insulated  positive  and  negative  cables,  connected  with  a 
source  of  electricity,  pass  through  the  sleeve  and  are 
attached  to  alternate  electrodes. — W.  P.  S. 
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Fermented    Liqours  :     Manujactrn    of .     O.    Huber, 

\--  gnor  to  SohneiMe  Co..  Chicago,  111.  D.S.  Pat. 
0,791,  Mar.  1.  l'UO. 
The  process  consists  in  fermenting  wort,  separating 
the  developed  yeast  cells  and  immediately  and  rapidly 
effecting  the  development  of  the  light  and  undeveloped 
91  eells  remaining  in  the  liquid  by  the  addition  of 
readily  fermentable  Sugars.  The  liquid  is  then  separated 
from  "the  yeast  cells  thus  developed,  cooled,  and  eharged 
with  gas.  The  operations  are  carried  out  as  a  continuous 
proce ><. — W.  I'   S, 

Grape    beer ;     Process   for    making .     K.    \V.    Kuhn. 

Ft.   Pat.   4<>t'..-224,   Dec.   2,   1908. 

Sterilised  grape  juice  (or  concentrated  must,  or  solutions 
obtained  from  dried  grapes  by  diffusion)  is  diluted  with 
water  to  such  a  degree  that  the  proportion  of  sugar  is 
reduced  to  about  100  gnus,  per  litre,  and  the  diluted 
liquid  is  boiled  with  hops  in  suitable  proportions,  and 
fermented  with  beer  yeast. — L.  E. 

Denaturant   for   alcohol ;     Process   for   preparing    a . 

J.      Kluge.       Ft.     Pat.     406.373.     Aug.      21,      1909. 

See  E  ig.  Pat.  19,257  of  1909;  thisJ.,  1910,  170.— T.  F.  B. 
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Protein    solutions;     Behaviour    of towards    acetone. 

[Determination  oi  casein  in  milk,  etc.].  T.  YVeyl.  Ber., 
1910.  43,  508—511.  (Compare  Peters,  this  J.,  1909, 
103.) 
Neutral  solutions  of  most  protein  preparations  are 
precipitated  by  commercial  acetone,  as  also  are  natural 
protein  solutions,  e.g.,  milk,  blood  and  the  aqueous  extracts 
of  animal  organs.  Protein  solutions  in  dilute  ammonia 
are  not  precipitated  by  acetone.  Acetone  also  precipitates 
glycine,  valine,  dextrose  ana  lactose.  To  prepare  casein, 
100  e.c.  of  milk  are  diluted  with  100  c.c.  of  water  and 
poured  into  300  c.c.  of  acetone  :  after  45  minutes  the 
precipitate  is  filtered  off.  dissolved  in  a  minimum  quantity 
of  dilute  ammonia,  the  liquid  strained  through  linen,  and 
the  casein  precipitated  by  theVautious  addition  of  dilute 
acetic  acid.  To  determine  the  total  protein  in  milk, 
20  c.c.  are  diluted  with  20  c.c.  of  water  and  poured  into 
80  c.c.  of  acetone.  The  precipitate  is  collected  on  a 
weighed  filter-paper,  washed  with  a  mixture  of  equal 
volumes  of  acetone  and  water,  and  then  with  absolute 
alcohol,  and  finally  extracted  in  a  Soxhlet  apparatus 
with  ether  before  drying  at  115°  C.  The  ash  must  be 
subtracted  from  the  total  weight  of  protein.  Con- 
cordant results  were  obtained  in  this  manner ;  they 
are  higher  than  the  values  for  casein  obtained 
by  Hoppe-Seyler's  method.  The  method  was  also 
applied  to  the  estimation  of  protein  in  defibrinated 
ox-blood.— E  F.  A. 

Sutter   fat  ;     Alteration   of under   the    influence    of 

air     and     light.      A.     Nestrelajew.      Milehwirtsehaftl. 
Zentr.,    1910,    6,    1—8.      Chem.    Zentr.,    1910,    1,    755. 

Experiments  were  made  with  a  large  number  of  samples 
of  butter  of  different  origin.  Samples  of  the  butter  and 
of  the  butter  fat  were  exposed  to  sunlight  and  air  in 
glass  vessels  for  107  days  at  an  average  temperature  of 


12°  C.  (1KV  — 12-5 C),  being  weighed  at  intervals. 
In  all  cases  there  was  a  progressive  increase  of  weight. 
but  the  compositions  of  butters  of  different  origin  were 
affected  in  different  way*.  The  greater  the  proportion  of 
unsaturated  acids  in  the  butter,  the  greater  were  the 
increase'  of  weight  and  change  of  composition.  If,  how- 
ever, the  butter  contained  an  excessive  quantity  of  flee 
nil.  the  change  of  composition  and  increase  of  weight 
.lid  not  depend  upon  the  proportion  of  unsaturated 
acids  present.  The  greatest  changes  were  observed  in  the 
saponification  value  and  in  the  mean  molecular  weight 
of  the  non-volatile  acids,  which  both  became  larger, 
and  in  the  iodine  value,  which  became  smaller.  Butters 
from  mountainous  districts  showed  the  least,  and  those 
from  flat  districts,   the  greatest  alterations. — A.  S. 

Parafhn  wa.r  :   li<  tection  of in  lard.     G.  R.  Thompson 

and  H.  Hurst.  Chem.  News,  1910.  101,  109. 
The  following  solubility  test  devised  by  Gerrans  (Brit. 
Food  J.,  Jan.,  1910.)  enables  a  small  quantity  of  paraffin 
wax  in  lard  to  be  detected  witli  certainty  : — Three  c.c. 
of  melted  fat  are  dissolved  in  10  c.c.  of  a  mixture  of  equal 
volumes  of  absolute  alcohol  and  chloroform,  with  the  aid 
of  heat,  and  the  tube  cooled  in  cold  water.  In  the  presence 
of  paraffin  wax,  turbidity  or  separation  of  crystals  takes 
place  within  five  minutes.  In  the  authors'  experience  a 
turbidity  resulted  within  three  minutes  when  the  lard 
contained  1-5  per  cent,  of  wax.  but  the  presence  of  1  per 
cent;    could  not   be   detected   with   certainty. — C.  A.  M. 

Cocoa,  etc.  ;   Determination  of  fat  in  .     A.  Prochnow. 

Arch.  Pharm.,  1910,  248,  81—88. 
Results  of  determinations  of  fat  in  various  specimens  ot 
cocoa  beans  are  given.  The  percentage  of  fat  found  in  the 
raw  beans  varied  from  50-80  to  53-98,  and  in  the  roast'  d 
beans  from  50-12  to  53-70.  The  method  employed  in  the 
determination  was  a  modification  of  that  described  by 
Welmans  (this  J.,  1900,  1151)  ;  the  cocoa  mass  was  obtained 
in  a  finely-divided  condition  as  described  and  the  powder 
was  then  extracted  with  ether  in  a  Soxhlet  apparatus  for 
18  hours.  At  the  end  of  this  time  the  extracted  powder 
was  removed  from  the  cartridge,  rubbed  down  in  a  mortar, 
and  again  extracted  with  ether  for  three  hours  :  in  several 
cases  this  second  extraction  yielded  an  additional  quantity 
(up  to  1-5  per  cent.)  of  fat.  As  regards  the  detection  of 
foreign  fats  in  cocoa  fat,  determinations  of  the  usual 
chemical  and  physical  constants  afford  useful  evidence 
of  sophistication.  A  test  proposed  by  Neuberg  and 
Rauehwerger  was  found  to  be  quite  useless  for  the  detection 
of  animal  fats  in  cocoa  fat  ;  this  test,  according  to  Neuberg 
and  Rauehwerger,  depends  on  the  fact  that  cholestercl, 
when  mixed  with  rhamnose,  alcohol  and  concentrated 
sulphuric  acid,  yields  a  red-coloured  solution  which 
exhibits  a  characteristic  spectrum.  The  author  finds  that 
phytosterol  gives  a  similar  spectrum  and  that  it  is 
impossible  to  distinguish  the  cholesterol  of  beef  fat  from 
the  phytosterol  of  vegetable  fats  by  means  of  the  test. 

— W.  P.  S. 

Tea  and  tea  infusions  ;    Analysis  of .     R.  R.  Tatlock 

and  R.  T.  Thomson.  Analyst,  1910,  35,  103—110. 
The  results  of  analyses  of  22  samples  of  tea  from  different 
countries  are  given,  the  methods  employed  in  the  investi- 
gation being,  with  slight  variations,  those  described  by 
the  authors  in  their  paper  on  the  analysis  of  coffee,  etc. 
Ithis  J..  1910.  138).  The  following '  table  shows  the 
minimum,  maximum  and  average  percentages  obtained  : — 


Indian  teas. 
11  samples. 


■ 


Ceylon  teas. 
5  samples. 


China  teas. 
6  samples. 


Minimum.  Maximum.!   Average.     Minimum.  Maximum.    Average.     Minimum.  Maximum.    Average 


Water  extract    

Caffeine    

Tannin  

Ash  aoluble  in  water 
Silica  (chiefly  sand) 
Total  mineral  matter 
Moisture  originally 
present  


43-47 
2-79 

13-32 
2-84 
0-04 
5-22 

5-30 


49-75 
4-91 

14-98 
3-91 
0-40 
6-65 

8-20 


4!V4.i 
3-45 

14-33 
3-35 
0-18 
5-85 

8-82 


tl-82 

2-34 
ln-13 
2-76 
(1-03 
5-14 

5-60 


48-25 

4-14 

18-91 

3-27 
0-05 
5-48 

8-00 


44-1" 
3-25 

1229 
3-01 
0-04 
5-32 

6-83 


38-43 
2-62 

7-27 
2-92 
0-08 
5-78 

6-12 


46-94 
3-10 

in-94 
3-81 
2-74 
8-87 

9-70 


43-09 
305 
9-50 
3-16 
0-61 
6-51 

7-81 
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Tin-  general  conclusions  from  these  results  is  thai  the 

tiuliim  teas  yield  most  extract  to  water,  tin-  Ceylon  teai 

game  nest,  and  tlir  t 'Inna  ii  a  •  \  i<  - 1 « I  tlir  lowest  quantity  of 

ill.      ka  regards  caffeine,  the  result  sin  the  oaseof  China  and 

teas  hoar  mit  the  contention  that  "  the  amount  of 

present  in  tea  is  in  moat  cases  proportional  to  t In ■ 

oommen  Ial  value  and  quality,"  but  «ith  Indian  teas  there 

tn   man]    exceptions   to   tins  rule.     Analyses   were  also 

•i  infusions  of  the  teas,  the  infusions  being  prepared 

ping  quantities  i  i  7-5  grms.  ol  the  tea  in  800  o.o, 

er  (soft  water  from  Loch  Katrine),  at   i  ti  mperature 

jii-t   below   the  boiling  point,  for  three  and  five  minutes, 

Napectivel.v.     Tho  infusions  wen    then     trained  through 

muslin  while  still  hot.     The  results  show  that  the  caffeine 

in  China  teas,  or  those  containing  least  tannin,  is  extracted 

(faring  infusion  to  a  greater  extent   than  the    tannin  or 

water  extract,  and  that  the  proportion  of  tannin  extracted 

Is  in  almost  even  case  lower  than  the  water  extract,  thus 

showing  that   a   much  longer  infusion  than  five  minutes 

must  give  n  liquor  rather  richer  in  tannin.-  W.  1'.  P. 

Food*  ;    A   a,  ir  eubstanci    contained  in  .     A.  Backc. 

Comptes   rend.,    1910,   15P,   540—643. 

Vuii'ii  s  kinds  of  bread  and  biscuits  were  found  to  contain, 
in  very  small  quantity,  a  new  substance  which  resembles 
maltol,  but  differs  in  crystalline  structure,  is  much  more 
volatile,  does  not  turn  brown  on  exposure  to  air,  and 
melts  at  95  C.  (m.  p.  of  maltol  169°  C).  It  is  extracted 
by  '  hloroform  or  ether,  and  can  be  detected  by  giving  with 
ferric  chloride  (even  in  aril  solutions)  a  red  colour,  changing 
to  violet  with  excess  of  the  reagent.  It  is  destroyed  bj 
heating  with  caustic  soda  solution.  Tho  Bubstanci 
appears  to  be  formed  by  baking  (caramelising),  but  onlj 
after  the  action  of  a  diastatic  enzyme  present  in  Hour  and 
malt,  but  which  is  not  amylase;  it  can  also  be  detected 
n  certain  sugars  and  in  coffee  and  coi  oa  after  roasting. 
Distillation  with  sulphuric  or  phosphoric  acid  produced 
the  same  offect  as  baking  ot  caramelising.     A.  Shi. p. 

Patents. 

Matt  composition  for  use  as  food.  Edme,  Ltd.,  London, 
and  E.  J.  Low  II.  Mistley,  Essex.  Eng.  Pat.  25,341, 
v  i    3,   1908 

Mai.t  is  mixed  with  the  germ  portion  of  wheat  separated 
in  the  preparation  of  flour,  the  mixture  is  extracted  and 
the  extract  evaporated  in  vacuo  at  128°  F.  so  as  not  to 
destroy  the  enzymes.  The  extract  is  added  to  the  flour 
used  for  bread-making  during  the  process  of  kneading, 
and  the  dongh  is  allowed  to  ferment  before  baking. 

J.  H.  J. 

Bread;  Manufacture  of .     ('   A.  Beudebert,  Nanterre, 

France.     VS.  Tats.  950,920  and  950,921,  Mar.  1.  1910. 

(1)  A  si:Mi-i.iQrin  paste,  prepared  by  mixing  flour  con- 
taining about  53  per  cent,  of  moist  gluten,  with  yeast 
and  water,  is  allowed  to  ferment  for  2  hours.  To  the 
frothy  paste  thus  obtained  is  added  a  mixture  consisting 
of  the  same  flour.  Bait,  and  soluble  casein,  the  casein  being 
in  the  proportion  of  from  30  to  70  per  cent,  of  the  weight 
of  flour  employed.  The  whole  is  then  kneaded,  and  the 
dongh  is  cut  up  into  loaves,  allowed  to  rise,  and  baked. 
i'2)  A  gluten  bread  is  prepared  by  dissolving  soluble  casein 
in  tepid  water,  adding  salt  and  allowing  the  solution  to 
1  Yeast  is  then  added  and  the  solution  is  kneaded 
with  gluten  flour  containing  about  96  ]ht  cent,  of  gluten  ; 
the  quantities  of  casein  and  gluten  used  should  be  in  the 
proportion  of  150  grms.  of  the  former  to  500  grms.  of  the 
latter.  The  doiieli  thus  obtained  is  allowed  to  ferment 
and  is  then  baked.— W.  P.  S. 

Aeration  of  liquid*  and  lii/aii  ni<-  beverages  ;   Xtw  mtthod  of 

by  the  use  of  tartaric  acid  and  sodium  bicarbonate. 

L.  Aubinaud.     Fr.  Pat.  406,238,  Aug.  17,  1909. 

A  mixture  of  tartaric  acid  and  sodium  bicarbonate,  both 
in  the  granular  form,  is  employed.  This  mixture,  in  contact 
with  a  liquid,  gives  a  slow  and  regular  evolution  of  carbon 
dioxide. — L.  E. 


Mineral  waters ,   Process  foi  -I    L  Ganne. 

I  i     Pat     !"■•  57  ■     lul 

K   the   bottling   proci  s,   a   relatively   small   quantity  of 
.„  id  hi. i     ie. ,  ;o  m    per  litre)  i    addi  d  to  the  mineral 
water,  whereby    pota  b,    oda,  lime,  iron  and  magnesium 
are  converted   into  citrates,  and   the  deposition  ol   fi 
oxide  is  prevented.     1.   V 

Fruit  ,111,  et  .    /'"» •      of  i  ■"■•  1 1  Waling  fi    I  lehrae, 

Brussels,  A  if  i  w  to  0  V<  la,  &  rlin  I  6.  Pat.  960  0  iO 
March    1.    1010. 

Sm   Eng    Pat.  812  of  1906 ;  this  J.,  1906,  332.— T.  F.  B. 

II,, m    grist,     I  treating to   obtain    products 

of  uniform qualii y.  A.  K.  Humphries.  Fr.  Pat.  4<>5.!t71, 
June  6,  1909      Under  int.  Conv.,  June  19,  190a 

Bra  Eng   Pat.  13,135  of  1908 ;  this  J.,  1909, 1059.— T.  F.  B. 

Extracting    caffeim      [from    coffee],       D.S.    Pat.    950,357. 
Sei    XX. 


XIXb— WATER    PURIFICATION  ; 
SANITATION. 

Macht    units;     Radio-activity    of    mineral     prings,    ttc., 

i  j- pressed  in .     F.  Henrioh.     Z.  angew.  Chem.,  1910, 

23,  340—342.     (See  also  this  J.,  1910,  369—370.) 

\i  i  in; hi nu  to  a  proposal  made  by  Mache,  the  quai  titj  i  t 
,  in  i  eat  ion  in  1  litre  o I  the  water  in  question  i  detcrm  ned. 
The  emanation  is  tirst  distributed  in  a  definite  volume  of 
aii  1 1 .17.,  by  passing  a  current  cf  ail  through  the  water), 
the  air  being  circulated  until  it  is  "activated  "  up  to  the 
saturation  current  (maximum  aitixity!.  and  then  1 1.,  rate 
of  fall  of  potential  in  60  minuti  s  is  di  ti  rmint  d.  '1  hie  fall 
of  potential,  after  applying  certain  corrections,  is  calculated 
into  absolute  electrostatic  units,  and  the  value  obtained 
multiplied  by  1000.  Round  numbers  that  can  be  easily 
compared  are  thus  obtained,  which  form  the  "  Mache 
units." 

Water   softening;     Control  of  .      E.   Ristenpart.     Z. 

angew.  (hen..   1910,  23.  392—396. 

Dktekminations  of  the  alkalinity  of  the  softened  water 
with  both  phenolphthalein  and  methyl  orange  as  indicators, 
together  »ith,the  determinations  of  the  "  permanent  hard- 
ness,'' are  recommended  as  the  simpk  st  and  best  nuans  of 
controlling  the  working  of  the  si  da  and  lime  Boftening 
process,  the  results  indicating  the  nature  and  the  extent 
of  the  irregularity.  Excess  of  liine-uater :  This  is  indicated 
by  the  equal  increase  in  the  figures  obtained  on  titration 
with  phenolphthalein  (P)  and  with  methyl  orange  (M). 
If  P  be  equal  to  or  less  than  one-half  of  M.  no  excess  ol  Bme 
«  iter  has  been  added.  Exct  ss  of  s<  divm  carbonait  is  shown 
by  the  increase  of  P  being  half  of  the  inert  ase  of  M.  1-7  <  d 
in  a  well-Softened  water.  P  has  a  minimum  value  equal 
to  half  the  quantity  of  the  constant  amount  of  dissolved 
r.ilemm  carbonate  "or  084°  of  hardness  (German  scale, 
1  c.e.  of  A 728  sulphuric  acid  required  by  100 c.c.  of  water  = 
1°  hardness)  ;  any  excess  of  P  (in  the  absence  of  calcium 
hydroxide)  indicates  excess  of  solium  carbonate.  De- 
fici,i,c<i  of  Kme-V>ater  is  at  once  shown  by  the  difference 

between  P  and    ~,  as  the  bicarbonate  left  in  the  water 

has  no  appreciable  influence  on  P.  Deficiency  of  sodium 
carbonate.  This  is  ascertained  by  the  total  hardness 
giving  a  value  greater  than  M.  Hardness.  Titration  with 
standard  soap  solution  is  recommended  on  account 
of  its  simplieitv.  but  the  end  reaction  taken  by  the  author, 
is  the  point  when  no  more  bubbles  burst  in  the  froth  during 
an  interval  of  5—10  seconds.  For  more  accurate  work, 
titration  with  potassium  stearate  solution  and  phenol- 
phthalein is  considered  preferable.  Water  in  steam 
boilers.     The  above  method  is  equally  suitable  for  testing 
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the  water  in   the  toiler  itself,  the  rules  P^.>  and    H^., 

(H  =  tne  hardness)  are  the  measures  for  the  proper  softening 
of  the  feed  waters,  but  the  minimum  value  of  Pis  higher 
owing  to  the  pressure  and  temperature.  The  following 
reactions  are  stated  to  occur  in  the  boiler. 
(I).  Na2COj+  H.O  =  2NaOH+  CO, ; 
(III.  NV.S04+  Ca"COs  =  Na1C03+  CaS04. 
The  first  is  not  of  practical  importance  as  it  does  not  take 
place  if  no  excess  of  sodium  carbonate  has  been  added  to 
the  water  :  the  second  reaction  is  unavoidable  to  the 
extent  of  the  solubilifrj  oi  calcium  carbonate  in  water  and 
the  quantity  of  sodium  sulphate  formed  in  the  softening 
process,  but  in  practice  the  author  has  novcr  found  P 
to  exceed  S,  or  about  10  times  the  minimum  amount. 

— A.  Sbld. 

Water  :    Sterilisation  of  by  mean*  of  the  ultra-violet 

rays.     E.    Urbain,    ('.    Seal,    and    A.    Feige.     Comptes 
rend..    1910,    150.    548-  549. 

The  rays  emitted  by  an  an  formed  between  electrodes  made 

from  a  mixture  of  equal  parts  of  carbon  and  aluminium, 
were  found  to  contain  a  good  proportion  of  ultra-violet 

rays  with  a  wave  length  from  1S00 — 2900  Angstrom 
units.  Placed  1  metre  above  a  circular  trough  containing 
town's  water,  the  rays  from  the  arc  (with  a  current  of 
2  amperes)  completely  sterilised  the  water,  after  an 
illumination  lasting  1  minute  (see  also  this  J.,  1910,  171). 

— A.  Sbld. 

UUra-vialet    rays  ;      Comparison     of    the     -photo-chemical 

d  bactericidal  action  of  .     P.   Cernovodeanu  and 

V.  Henri.     Comptes  rend..  1910,  150,  549—551. 

The  authors  have  previously  shown  the  strong  germicidal 
action  of  the  ultra-violet  rays,  having  a  wave-length  below 

o 

2900  Angstrom  units  (this  J.,  1910,  171)  and  have  now 
compared  this  with  the  photo-chemical  action.  The 
selected  reactions  were  : — Decompostition  of  hydrogen 
peroxide,  decomposition  of  potassium  iodide  in  presence 
of  hydrochloric  acid  and  in  presence  of  starch,  reaction 
between  mercuric  chloride  and  ammonium  oxalate, 
oxidation  of  leuco-derivatives  of  fluorescein,  and  the 
blackening  of  silver  citrate  paper.  Taking  as  a  standard 
the  action  of  the  rays  passing  through  a  glass  screen  of 
1  mm.  thickness  (wave  length  over  3022  units),  the 
rays  passing  through  a  viscose  screen,  having  a  wave 
length  of  over  2534  units,  were  found  to  have  300  times 
the  bactericidal  power  but  only  1-6  to  5  times  the  chemical 
action,  and  rays  passing  through  a  quartz  screen,  with  a 
wave  length  over  2224  units,  had  only  4 — 16  times  the 
chemical  action,  whilst  the  sterilising  power  had  increased 
to  1000  times  the  standard.  The  germicidal  action 
is  therefore  a  much  more  characteristic  property  of  the 
ultra-violet  rays  than  the  photo-chemical  action.  Living 
organisms  are  never  subjected  in  nature  to  ultra-violet  rays 
with  a  wave  length  under  2800 — 2900  units,  this  being 
the  limit  of  the  ultra-violet  rays  reaching  the  earth  from 
the  sun.  A  Cooper-Hewitt  mercury  lamp  of  110  volts 
and  3  amperes  was  used  for  the  experiments. — A.  Sbld. 

Ultra-violet  rays  ;  Penetration  and  bactericidal  action  of 

in  relation  to  the  chemical  constitution  of  the  medium. 
G.  Vallet.  Comptes  rend.,  1910,  150,  632—634. 
The  author  has  studied  the  action  of  ultra-violet  rays, 
generated  in  a  quartz-mercury  lamp,  on  various  solutions 
containing  Bacillus  coli  communis.  It  is  found  that 
liquids  such  as  ethyl  alcohol,  glycerol  and  certain  saline 
solutions,  are  easily  traversed  by  the  rays,  but  albumin, 
peptone  and  oil  for  example,  are  strongly  opaque.  More- 
over compounds  like  the  latter  seem  to  be  additive  in  their 
effect,  for  solutions  containing  amounts  of    them  which 

I  would  no!  b  no! 

allow  them  to  pass  when  p  ether  and  are  then 

not  sterilised. — J.  C.  C. 

Disinfection    and    colloid- chemistry.     H.     Bechhold.     Z. 

Chera.  Ind.   Kolloide,   1909,  5.  22—25. 
If  disinfection  be  considered  from  the  point  of  view    of 
colloid-chemistry,  many   phenomena  become  clear  which 


were  formerly  wholly  or  partially  unexplained.  In  the 
case  of  a  bacterial  emulsion  to  which  a  disinfectant  in 
solution  is  added,  the  bodies  of  the  bacteria  considered  as 
mere  surfaces  will  cause  a  concentration  of  the  disinfectant 
on  themselves.  From  this  it  follows  that  a  disinfectant 
Dissolved  in  water  acts  better  than  when  dissolved  in  an 
organic  liquid,  as  is  seen  from  the  fact  that  anthrax  spores 
are  killed  by  a  5  per  cent,  phenol  solution  in  water  in  2  days, 
but  not  in  100  days  by  a  five  per  cent,  solution  in  oil. 
Thus  adsorption  plays  an  important  role  in  disinfection, 
and  the  experiments  of  other  workers  are  quoted  in 
support  of  this  view.  This  theory  must  not  be  pushed 
too  far  however,  for  if  one  disinfectant  is  stronger  than 
another  for  one  organism,  then  it  should  be  so  for  all :  but 
'  this  is  not  so,  and  the  differing  behaviour  must  be  put 
down  to  differences  in  the  bodies  of  the  bacteria  themselves. 
An  experimental  curve  is  given  which  well  shows  this 
specific  action  of  the  bacteria.  An  organic  group  into 
which  successive  bromine  atoms  could  be  introduced  was 
used  as  the  disinfectant,  and  the  curve  shows  how  the 
strength  of  the  disinfect! ve  action  of  the  successive  halogen- 
substituted  compounds  varied  according  to  the  organism 
acted  on. — J.  H.  J. 

Patents. 

Digester  for  treating  garbage.     A.  J.   Morse,  Minneapolis, 
U.S.A.     Eng.  Pat.  767,  Jan.  12,  1909. 

An  improved  digester  for  which  greater  efficiency  and 
economy  is  claimed.  A  low-pressure  boiler  supplies 
steam,  heated  to  any  desired  temperature  in  a  super- 
heater, to  a  steam-jacketed  tank  provided  with  man- 
holes for  the  introduction  of  the  refuse.  Means  are 'pro- 
vided for  rotating  the  tank,  for  withdrawing  condensation 
water  and  water  given  off  by  the  material,  and  for  intro- 
ducing steam  into  the  digester,  as  well  as  into  the  jacket. 

— H.  P.  P. 

Effluents  ;  Separating  light  or  floating  substances  from . 

R.  Schilling,  Dahlem,  and  Ges.  f.  Abwasserklarung, 
Berlin-Schonebera,  Germany.  Eng.  Pat.  20,179,  Sep.  3, 
1909. 

The  effluent  passes  from  a  pipe  into  the  centre  of  a 
circular  tank  of  large  cross-section,  so  that  a  considerable 
reduction  in  the  rate  of  flow  is  obtained,  and  the  light 
suspended  matter  consequently  rises  to  the  surface.  The 
water  does  not  pass  out  over  the  top  of  the  tank,  but 
flows  downwards  into  the  lower  portion  which  has  a 
conical  false-bottom  connecting  with  an  inverted  cone, 
the  apex  of  which  opens  into  a  pipe  passing  outside  the 
tank  and  upwards  to  a  level  slightly  below  that  of  the 
top  of  the  tank.  By  this  means  the  water  below  the 
floating  layer  has  its  velocity  increased  in  its  passage 
through  the  constricted  lower  portion  of  the  tank,  and 
therefore  the  heavy  suspended  matter  does  not  remain  in 
the  tank  but  passes  out  along  with  the  rapid  current  of 
water. — J.  H.  J. 

Sewage  sludge  ;  Desiccating .  J.  Grossmann,  Man- 
chester. Eng.  Pat.  22.140  of  1908  ;  date  of  application, 
April  20,  1909. 

The  apparatus  used  is  a  centrifuge  consisting  of  a 
revolving  drum  of  large  diameter  with  non-perforated 
sides,  into  the  centre  of  the  bottom  of  which  the  sludge 
i-  fed  slowly  from  an  agitator  placed  above.  The 
desiccated  sludge  collects  against  the  periphery  and  a 
moderately  clear  liquid  nearer  the  centre.  A  horizontal 
arm  of  a  siphon  is  slid  along  a  rest  against  the  inner  face 
of  the  liquid  column  a1  the  top  of  the  drum,  and  conveys 
the  liquid  away  as  more  sludge  enters.  As  the  layer  of 
iti, I  sludge  increases,  the  siphon  moves  towards 
centre,  until  when  a  sufficiently  thick  layer  has  been 
.ned.  the  supply  of  sludge  is  cut  off.  The  siphon  then 
moves  towards  the  periphery,  removing  the  last  of  the 
clear  liquid  and  finally  the  thinnest  of  the  sludge  layer. 
At  this  point  the  drum  is  stopped  and  the  desiccated 
sludge  removed.  A  sludge  of  about  60  per  cent,  moisture 
is  obtained.  The  method  of  working  the  siphon  enables 
the  centrifuge  to  be  run  at  a  lower  speed  than  has  been 
possible  heretofore. — J.  H.  J. 
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il  Purification  of .     F.  (nii.lv,  London.     Eiig. 

Pat.  B206,  A|.i    'i    i ■ 

Tut  .v.--  of  chlorine  in  solution  in  water  which  has  be*  n 
i    bj    addition   "I   chlorinating    agente,    may     be 
i  i     u  :ii.  i    into  oontaot    with  coal, 
..mil    fibre,  .'i    spoii|  i        I'm-  i-  done   bj    pa 

th     mat. l<     ti i 

division  ;    the  coal  si Id  be  in  pieces  from    '    I  o      inoh 

liamotcr,  the  oocoamit  fibre  as  Bold  for  horticulture,  and 

1 1  he  dopl  h  of  i  la-  layer  of 

il   should    be   two   feet,   but    ..   deepor   layer   would   1"' 
required  foi  i  oarser  mat<  rial.     The  Bbi  hould 

!*■  h   layers  -l\  inches  thick.     The  coal  and  Bbn    ■<■■■< 

their   |H<wer  after   -   weeks,   and   the  spong. 
weeks.     The    dechlorination    can    also     be    effected     by 
mechanicalh   mix  np  one  part   bj   weight  oi  coal  with  300 
lit  of  water,  and  one  pari  of  fibre  with  500 
|wrt-  ol   water,  and  then  depositing  or  filteriri 
-1.11,1      J    II.  .1 

limi]     Liquids  .       /'■  i  iratut 

!,)  by  ttt-   action  of 

light   and  .>/   metals.     C.   N<  H    and     \  Krai 

Addition,  dated    Vugusl   14th,  1909,  to  Fr.  Pat.  378,877, 
15,  1907  (this  J.,  L907,  1196). 

pparatus,  suitable  for  treating  boiler  supply 

clai d.      The  water  to  I"'  treated,  tlows  from  a 

number  of  tube    over  a  large  metallic  surface  (preferably 

ited  aluminium)  which  is  exposed  to  the  action 

of   a   source   "i    light,    the  length   and  inclination  of   the 

ponding   to  the  nature  of  the  water.     The 

ter   thus   treated   does   not    form    boiler   incrustati.  n 

yielding,  at    mo  t,   small,   fine  deposits  which  are  easily 

ed      i     | 

Will           !         !«   for  removing    iron    and   micro-organi*m* 
from .     .1.  D.  Reidel,  Akt.-Os.  Fr.  Pat.  40,r..!t<jn. 

July  17.  L909.     Dnder  Int.  Conv.,  Nov.  23  and  Dec.  10, 

1908. 
Tmi    pro  nsists  in  trea    ng  the  water  with  insoluble 

high.  wit  it    '  he   •  o-operation   of 

natural  or  artificial  zeolites.  If  a  calcium-zeolite  is 
on  of  a  manganous  salt,  a  manganese 
leolitc  is  forme. I.  which,  on  treatment  with  ealeiuni 
permanganate,  yields  a  product  i  onsisting  of  higher  oxides 
..f  manganese  distributed  in  a  fine  state  ol  division  through- 
out a  calcium-zeolite.  On  filtering  the  water  to  be 
treated  through  this  material,  the  iron  is  rapidly  oxidised 
and  removed,  and  organic  matter  and  bacteria 
destroyed;     the    process  any    manganese 

that  may  be  pn  senl  in  the  watt  r.  The  exhausted  material 
i-  treated  with  an  oxidising  agent  Buchas  a  permanganate, 
manganatc.   persulphate,  or  ../one.  and  employed  again. 

— L.  E. 

Therapeutic  and  I  nded  especially 

far   tit  'of  tin    respiratory   organs;    Process 

for  the  atomisation  of .     \V.  von  SkorzewsM.     Ger. 

Pal     217,789,   Jan.   15,    1909.     Addition   to  Gar.   Pat. 

2HH.4S9.   Jan.    22.    lt«  7. 

Thi  9  are  incorporated  with  the  porous  briquettes 

prepared  from  vegetable'  material-,  without  pressing, 
as  described  in  Ger.  Pate,  200,489  and  215,141.  The 
briquettes,  when  ignited,  continue  to  glow  until  com- 
pletely burnt,  and  the  vapours  ol  the  incorporated  sub- 
stances are  distributed  through  the  surrounding  air  by 
mean-  of  the  smoke  from  the  briquettes. — A.  S. 

Formaldehyde  ;    Process  for   preparing   gaseous from 

it     solution     or     polymerised     formald-hijil, . 

Cli.  m.   Fabr.   Uriesheim  Elektron.     Ger.  Pat.  217.i>44. 

Feb.  11,  1908. 
Gaseous  formaldehyde  is  obtained  by  the  action  of 
hypochlorites,  either  solid  or  in  solution,  on  formaldehyde 
solution"  or  on  the  polymers  of  formaldehyde.  Para- 
formaldehyde and  bleaching  powder,  when  made  up  into 
tablets,  generate  formaldehyde  in  air,  and  when  dissolved 
in  water  furnish  formaldehvde  solutions. — T.  F.  B. 


md    organit     .;■  i  m  . 
from  I;     Gans,     P  inkon       \  .1.1) 

Riedi  I,    A  t.  .    Berlin.      U.S.    Pat.   951,641 
1910. 

■    Pat  105, lol  i prt  - 1  din  ,     T.  I-'.  B. 
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Quinitu  and  urea  hyd 

J.,   1910,  84.  324. 

\  .sihim  i  i,  a  local   anaesthetic  is    prepared  by 

mixing  one  molecular  propoM bihydrochloride 

with  one  molecular  proportion  ol  ""  dlising 

produi     from  water.     It  t  u  i at  lj  c  i"1;.  less  1 

prisma,  hat  ins  tie    oompo  il  ion, 

I    „ll  ..\.n,  in  I... 1  HAIL),,  r,HM. 
Ii     .Ii    olvi       in    one     pari     oi     water,    and    the     solu- 

ii  11   has  a   strong   at  id   n  acl  ion  ;    ii    will     dso    d 
in  2  to  2!  parte  oi   itrons  alcohol.     When  crystallised,  it 

oftens  at  65°  G,  and  mi  It    a] I  completely,  with 

decomposition  at  136   C.     The  anhydrous  salt  decom] 
at   180      I!"1    ('.     The  substanoi  lions 

for  quinine  and   urea. — F.  Suns. 

Hydrastiru  ;    Determination  of  171   fluid  extrart  of 

E.  I:  ipp.      Apoth.-Zcit..  I'Mifi.  24.  022     ! 

Tin   mni-.   of  t hi-  liquid  extra.  1    are   mixed,  in  a  I 

125  c.o.  Erlenmeyer  Bask,  «itli  211  grms.  ol   water,  and 

jiiiiaie.l  by  gentle  boiling  until  the  weight  is  reduced  t.> 

9  oi    II   grms.,   in  order  to  drive  of!  I  he  all  ohol.     \ftei 

cooling  somewhat,  1 -5  grms.  of  dilute  hydrochlorii  a  id   uri 

I.  ami  thi    total   weight   is  brought   up  to  20  grmB. 

by  the  addition  ol  more  water.      One  grm.  of  tale  i-  then 

Ided     the   mixture  is  strongly    shaken   for  one     minute, 

and   thrown  on   a    plain    filter.      Ten  grms.   of  filtrate  are 

collected  in  a  100  c.c.  Ilask  ;    I  grms.  of  solution  of  ammonia 

and  20  grms.  of  ether  are  added  and  the  whole  ie  well 

"I hi     1       20  grm  ,  of  light  petroleum  spirit  arc 

then  added,  and  thorough  agitation  i-  repeated:    after  a 

further  addition  ol  1-5  grms.  of  powdered  tragacanth,  the 

whole  is  .shaken   until   thi  regates.     Thirty-two 

rms.  of  the  cleai  liquid         I  inal  extract 

ited  into  a  tall,  tared  beal  ■■  solvent  1- 

porated  off,  and  the  residue  of  hydrastine  dried  till  of 

.1.  1 1.  B. 

Carpaint  lion  of  .     Pari  I.        (J.  Bai 

Clu  m.    Soc.    lVcc.    1910,    26,    53. 
(  Mir.u.si:,  the  alkaloid  from  the  leaves  of  the  Papan  tree. 

Po]      '    I.     n.i    discovered    by  Greshoff,   and 
ii  en  further  examined  by  Merck  and  by  van  Ryn  (Arch, 
Pharm.,  1S97.  235,  332),  who  found  thai  it  is  a  secondary 

of  the  formula,  CuHo502N.     In  the  present  invest!. 

11  it  has  been  so  far  shown  that  carpaine  is  hydroh  aed 
bj  aeids  and  baryta  to  a  Bubstanoe,  C14H27<  >.,\.  solubli 
in  water,  which  contains  a  carl.oxvl  group  and  is  also  a 
base.  It  closely  resembles  certain  amino-acids,  and  the 
name    carpamir  ted    for    it.      When    heated 

with    alcoholic    hydrogen  carpaine    yield-    the 

hydrochloride  of  ethyl carpamate,  C,jHs,OX.(  1 12( '2H.,H(  1. 
The  hydrochloride  of  carpaine  1-  transformed  Bj   chl 
into    a    very    unstable,    neutral 
insoluble  in  water  and  melting  at  77  C.  after  crystalhsa 
frommethyl  alcohol.     The  yield  of  all  the  ab. 
1-  quantitative.     On  oxidation  by  potassium 
in    acetone    solution,    a    nil  dts,    from 

which  ultimately  a  mi  nut.   quantity  of  a  crystalline  dibs 
acid,  CsH,.!i,.  can  be  ob  thyladipio 

'1  he  l.uti  ■  1  produced,  in  very  much  lai 

1    intity.  by  oxidation  of  carpaine  with  nitric  acid. 

sides;    Formation  of  by  plants.     G.  CSamician 

and  C.    Ravenna.     Atti    II.    Accad.   dei   Line.  i.    Roma, 
1909,  [5].   18,  II..  594—996.     Chein.   Zentr..    1910,    1, 
935—936. 
From   1    to   2   kilos.   „f  maize   plants,  ground  to  a  pulp, 
were  allowed  to  stand  for  about   two  months  in  com 

f2 
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with  aqueous  solutions  of  salicin,  saligenin,  catechol, 
quinol.  and  benzalcyanhydrin  (mandehc  acid  nitrile), 
respectively,  in  presence  M  toluene  as  an  antiseptic.  In 
the  case  of  s.iliein,  a  portion  of  the  glucoside  was  deoom- 
posed,  a  quantity  of  saligenin  being  formed  corresponding 
to  :*— 12  per  cent,  of  the  glucoside  used.  The  addition  of 
dextnse  to  the  saiiein  had  no  perceptible  influence  bn  the 
result.  In  the  experiments  with  saligenin.  about  0-3-  0-4 
per  cent,  of  the  latter  was  converted  into  salicin.  In 
comparative  experiments  in  which  equimoleeular  amounts 
of  saligenin  and  dextrose  in  water  were  in  ated  with  emulsin, 
0-26-  ii. s  per  cent,  of  the  saligenin  was  converted  into 
salicin.  In  the  other  experiments  with  the  maize  pulp, 
catechol  yielded  a  small  quantity  of  a  glucoside,  as  also 
apparently  did  mandelic  add  nitrile  ;  quinol  gave  small 
quantities  of  a  crystalline  substance  which  has  not  been 
identified. — A.  S. 

Amygdalin  ;     The    ln/drolysis    of    bu    emtilsin.     L. 

Rosenthaler.     Arch.    Pharm..    1910.   248.    105—112. 

The  action  of  emulsin  on  amygdalin  results  first  of  all  in 
the  formation  of  decomposition  products:  these,  under 
the  action  of  the  emulsin,  undergo  further  changes, 
condensation  Bui  Btances  being  formed.  By  the  cleavage, 
dextrose  and  mandelonitrile-glueoside  are  produced  : 
the  latter  substance  is  then  decomposed  into  benzaldehvele. 
hydrocyanic  acid,  and  dextrose  :  probably  an  intermediate 
product,  (i-bcnzaldehydeeyanohydrin,  is  also  formed. 
Afl  regards  the  second  part  of  the  reaction,  the  benzalde- 
hyde  and  hydrocyanic  acid  combine  to  form  benzalde- 
hydeevanohydrin  ;  under  the  influence  of  the  emulsin 
both  the  rf-nitrile  and  the  inactive  form  may  be  produced. 
The  formation  of  the  latter  is  favoured  by  the  catalytic 
action  of  cyanogen-ions  produced  by  the  presence  of 
inorganic   substances   in   the   emulsin. — W.  1'.  8. 

Salicin  ;  Hydrolysis  of by  the  enzyme  emulsin.      C.  S. 

Hudson  am!   H.  S.  Paine.      U.S.  Dep.  Agrie..  Bureau  of 
Chemistry.   1909.     Circular  No.  47.   1—8. 

NOTES  and  Hall  showed  that  the  rate  of  the  aeid  hydrolysis 
of  salicin  in  aqueous  solution,  follows  the- law  of  unimolcoular 
reactions ;  in  this  process,  owing  to  the  pn  sence  of  the  strong 
acid  and  the  high  temperature  employed,  the  mutarota- 
tion  of  the  glucose  liberated, proceeds  so  rapidly  compared 
with  the  rate  of  the  hydrolysis  that  it  may  be  neglected. 
In  the  hydrolysis  of  -alii  in  by  emulsin,  however,  the  rota- 
tion of  the  solution  during  hydrolysis  is  affected  by  the 
mutarotation  of  the  glucose,  the  ease  resembling  the 
hydrolysis  of  sucrose  by  invertase  lip.  Hcel-<  r. 
this  .1..  l!"is.  s2l\  1076;  1909,  T44i.  Owing  to 
neglect  of  this  factor,  it  has  hitherto  been  assumed 
that  the  hydrolysis  of  salicin  by  emulsin  decs 
not  follow  the  linimolecular  law.  The  anthers  have 
determined  the  real  rate  of  the  hydrolysis  of  salicin  by 
emulsin  at  0°  and  30°  C.  ;  the  mutarotation  of  the  glucose 
was  brought  to  completion,  and  the  action  of  the  emulsin 
stopped  by  rendering  the  solution  blightly  alkaline  with 
sodium  carbonate,  nr  by  heating  it  rapidly.  These  experi- 
ments show  that  the  rate  of  hydrolysis  of  salicin  by  emulsin 
follows  the  unimolecular  law.  and  it  is  also  shown  that  the 
glucose  liberated  from  salicin  is  /3-glucose.  The  authors 
fird  that  emulsin  is  active  in  only  a  small  region  of 
acidity  and  alkalinity  near  the  neutral  point. — L.  E. 

Olevropein ;    Variations  in   the     proportion   of in   tin 

olive  during  its  growth.    E.  Bourquclot  and  J.  Vintilea  i>. 
J.  Pharm.  Chim.,  1910,  1,  292—296. 
The  amount  of  the  glucoside,  oleuropein,  (this  J.,   1908. 
103S)  present  in  the  fruit  of  the  olive  trie  during  various 
stages  from  its  first  appearance  to  full  ripeness  was  approxi- 
mately  found    by   determining    the    quantity   of   reducing 
sugars  already  present  and  those  formed  after  treatment 
with    invertase    and    with    emulsin.     From    the    results, 
which  are  given  in  tabular  form,  it  appears  that  the  gluco- 
I    principle  in  the   olive  diminishes  during   its  growth, 
and  in  the  process  of  drying,  and  is  not    present   il 
(.lives  ,,f  commerce.     (See  also  Power  and  Turin.  thi(    I 
1908,  1221.)— C.  A.  M. 


Ornitliogalum   thyrsoides;    Chemical   examination    of . 

F.  B.  Power  and  H.  Kogerson.     Pharm.  J.,  1910,  84, 
326—329. 

As  investigation  of  the  constituents  of  the  plant,  Ornitho- 
galum  thyrsoides,  Jaeq.,  has  been  made,  as  it  is  reported 
to  have  proved  poisonous  to  horses  in  Cape  Colony.  No 
alkaloid  was  found  to  be  present.  The  portion  of  the 
alcoholic  extract  of  the  plant  soluble  in  watei  contained 
inorganic  salts  and  a  sugar  yielding  cf-phonylglueosazone. 
The  portion  of  the  alcoholic  extract  insoluble  in  water 
was  a  dark  green  resin,  amounting  to  about  4  per  cent,  of 
the  weight  of  the  whole  dried  plant.  This  resin  was 
extracted  with  several  solvents.  Palmitic  acid,  pentatria- 
contane,  and  a  phytosterol,  C27H4S0,  m.  pt.  133°— 134°  C, 
1"jd=—  33-6°  in  chloroform,  were  found  in  the  light 
petroleum  extract.  Ether  removed  resinous  material 
and  ipuranol,  CojHjsOoIOH).,  which  has  now  been  found 
to  have  [o]d=  — 37°-2  in  pyridine.  Chloroform,  ethyl 
ani aii\  and  alcohol  extracted  amorphous  matter.  The 
toxic  principle  appears  to  be  chiefly  contained  in  the  re  sin. 
especially  in  that  portion  soluble  in  ethe  r.  All  the-  solv(  nig. 
except  light  petroleum,  dissolved  out  physiologically 
active  substances. — F.  Shds. 

Essential     oils    free     from     terpenes     and     sesquiterpenes. 

E.  Bocker.  J.  prakt.  Chcm..  1910,  81,  266—281. 
As  a  general  rule  the  hydrocarbons  of  essential  oils  are  of 
little  value  from  the  point  of  view  of  odour  or  taste.  More- 
over tiey  are  insoluble  in  aqueous  alcohol  and  have  a 
tendency  to  resinify.  The  author  has  separated  each 
essential  oil  into  two  portions.  One  contains  all  the 
hydrocarbons,  terpenes  and  sesquiterpenes,  but  none  of 
the  substances  giving  the  oil  its  characteristic  aroma. 
The  other  portion  of  the  oil  is  quite  free  from  hydrocarbons. 
Special  methods  have  to  be  used  for  each  oil.  The  author 
has  drawn  up  a  table  showing  the  specific  gravity,  optical 
rotation,  solubility  in  alcohol  of  various  strengths,  and  other 
constants  of  the  natural  oil,  and  of  the  same  oil  when  freed 
from  hydrocarbons.  Figures  are  given  for  upwards  of 
sixty  oils. — F.  Shd:n. 

Aniline   antimony  tartrate.     P  Yvon.     J.   Pharm.    Chim., 

1910,  1,  233—238  ;  281—285. 
A  useful  therapeutical  substitute  for  tartar  emetic  may 
be  prepared  by  adding  to  8  hot  solution  of  150  grms.  of 
tartaric  acid  in  a  litre  of  water,  93  grms.  of  aniline,  followed 
by  288  grms.  of  antimonious  oxide,  and  keeping  the  liquid 
for  about  an  hour  at  10°  C,  with  constant  agitation.  It 
is  then  filtered  and  allowed  to  crystallise.  The  salt  formed 
at  15°  C.  is  a  hydrate  containing  one  molecule  of  water, 
whilst  the  anhydrous  salt,  which  crystallises  at  35°  C. 
in  hexagonal  crystals,  has  the  composition, 
CjHsO^SbOJCuHjN.  and  is  the  same  as  that  first  obtained 
by  Evans  (Ber.,  1882,  13,  1787).  Both  forms  of  the  salt 
are  dextro-rotatory,  the  hydrated  salt  giving  [h]d=  115°  61* 
at  17°  C,  and  the  anhydrous  salt.  121°  28'  at  19°  C.  The 
sp.  gr.  of  the  hydrated  salt  at  20°  C.  was  1-569.  whilst 
that  of  the  anhydrous  salt  at  18"  C.  was  2  117.  Aniline 
emetic  is  readily  soluble  in  water,  1  grm.  of  the  anhydrous 
salt  dissolving  in  6-36  grms.  of  water  at  15°  C.  and  in 
0-567  grm.  at  100°  C.  It  is  only  sparingly  soluble  in 
alcohol.  In  aqueous  solution  it  gives  a  violet  red  colora- 
tion with  calcium  chloride  ;  a  white  precipitate  (soluble 
in  slight  excess)  with  hydrochloric  acid  ;  a  white  precipi- 
tate (soluble  in  large  excess)  with  nitric  acid  ;  and  an 
orange-red  precipitate  (soluble  in  ammonium  hydrosul- 
phide)  with  hydrogen  sulphide. — C.  A.  M. 

Artificial  colouring  matters;    Detection  of in  pharma- 

i'i  utical  preparations  and  especially  in  vegetable  juices  by 
means  of  hydrogen  peroxide.  M.  Paul.  J.  Pharm. 
Chim.,  1910,  1,  289—292. 
A  method  is  based  upon  the  fact  that  natural  colouring 
matters  are  bleached  by  hydrogen  peroxide  much  more 
rapidly  than  solutions  of  synthetic  dyestuffs.  If  from 
3  to  10  c.c.  of  a  fruit  juice  (cherry,  raspberry,  quince, 
gooseberry,  mulberry)  be  mixed  with  20  c.c.  of  hydrogen 
peroxide  solution  and  the  tube  left  open,  decolorisation 
will  take  place  within  48  hours  at  the  ordinary  tempera- 
ture. In  the  case  of  buckthorn  1  c.c.  of  the  juice  treated 
in  the  same  way  gives  a  greenish  coloration  owing  to  the 
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.  not  "i  i  blorophyll  .  but  if,  after  iiIh.hi  26  unuutee 
i  In-  mixture  ol  juice  and  hydrogen  peroxide  it  Bhaken  with 
I  to  8  •  0.  oi  petroleum  spirit,  a  colourless  liiiuiil  is  tiualh 
obtained.  Red  wine  (3  o.o.)  is  also  deoolorised  within 
i-  m  tin  the  other  hand  the  same  fruit  juioea  and 
vine  artificially  coloured  by  moans  of  one  oi  the  following 

dyestuffi      in,     Bi  marck    brown,    rosaniline     hydro 

chloride,  Bordeaux  red,  magenta)  will  retain  its  coloui 
tnr  eight  days  after  the  treatment.  Liquids  ooloured 
with  picric  arid,  methyl  green,  or  ooppei  sulphate  also 
remain  unaffected  by  hydrogen  peroxide,  Tin  coloration 
due  to  the  two  latter  substances  may  be  distinguished 
ftrom  that  of  chlorophyll  by  the  fact  that  they  do  not 
ippear  on  shaking  with  petroleum  spirit.     •'.  A.  M. 

aeol ;    Action   o/   phosphorus   trichloridi    on P. 

Dupuis.     Comptee    rend..    1910,    150,    iil'l'-   623. 

Wins    phosphorus    trichloride    acts    on    guaiacol,    three 
formed,   namely.   (1),   monoguaiacophos 
phorous     chloride,     CHi.O.C.Hj.OPCl,,      a      oolourle 
turning  liquid  boiling  at   136   C.  under    IS  mm.  pressure: 
ii  combines  with  two  atoms  ol  chlorine  to  form  a  yellow  solid: 

(2).  diguaiaenphosph ib    ohlorido,     I  II  ,( l  <  ,11  ,•(  I)2PC1, 

a  colourlos:  oil  boiling  at  L'.'l.V  ('.  under  13  mm. 
pressure,  which  also  combines  with  two  atoms  of  chlorine  ; 
and  (3).  guaiacol  phosphite  (CH,.O.C^4.0),P  which 
forms  cubical  nctahedra  melting  at  69  C.  With  water 
it  is  quantitatively  decomposed  into  guaiacol  and  phos- 
phorous arid. — J.  C.  C 

l')i' not.    salicyl    alcohol    [saligenin),    salicylit     acid,    and 

p-hydroxybentoic    add;      Determination    of    as 

telrabromophenol.     W.    Authenrieth    and     !•'.    Beuttel. 
Arch    Pharrn.,    1910,  248,  112     127. 

\Vhf:\  phenol,  saligenin,  salicylii  acid,  and  p-hydroxy- 
benzoii  i  id  arc  treated  in  aqueous  solution  at  the  ordinary 
temperature  with  an  excess  of  bromine,  the  compound 
formed  m  each  ease  consists  ->i  tetrabromophenjol,  and 
not  trihromnphenol.  The  yield  is  quantitative  and  the 
reaction  may  be  employed  for  the  determination  of  these 
substances.  For  tins  purpose,  a  weighed  quantity  ol 
tin'  substance  is  dissolved  in,  or  emulsified  with,  cold 
water  and  shaken  thoroughly  with  an  excess  of  bromine- 
water  :  after  the  lapse  of  ii  hours,  or  more,  tl  e  precipitate 
is  collected  on  a  weighed  filter,  washed  with  a  small 
quantity  of  dilute  bromine-water,  dried  under  reduced 
pressure  over  Bulphuric  acid,  and  weighed.  The  com- 
pound lias  tin-  formula  :  <  ,;H  ,  lb  ,0  In  a  number  of 
experimental  determinations  the  method  yielded  from 
96-7  t"  101*8  per  cent,  of  the  weight  of  the  substance 
taken.  The  cresols  do  not  yield  tetrabromopheno)  whin 
treated  as  described  above,  a  number  of  different  bromine 
compounds    being   obtained. — W.  P.  S. 

d-Tartaric  <n-i<l :    New  method  of  determination  of  . 

A.  Kling.  Comptea  rend..  1910,  150,  016—618. 
The  errors  which  arise  in  the  usual  method  of  estimating 
tartaric  acid  by  precipitation  of  its  and  potassium  salt  may 
be  avoided  by  precipitating  the  acid  as  calcium  racemate, 
0a(GjH4O|  I  .  8H,0,  and  titrating  a  solution  of  this  with 
potassium  permanganate.  The  details  of  the  met  hod  are 
as  follows  :  26  c.o.  of  a  solution  oi  d  tartaric  acid  (con- 
taining 3 — i  grms.  per  litre)  are  added  to  100  C.C.  of 
water.   26  of  a  solution  of   I-Rochelle  salt   (16  grms. 

per  litre  :  free  from  d-salt)  and  L'o  c.c.  of  a  solution  of  pure 
calcium  acetate  (30  grins,  per  litre).  The  precipitate  is 
collected,  washed  ami  dissolved  in  20  c.c.  of  hydrochloric 
acid  i4n  gun-,  per  litre).  The  solution  is  diluted  to 
150  c.c.  and  added  to  40  '  .0.  of  a  solution  of  sodium 
acetate  (10  per  cent.)  and  of  calcium  acetate  (1  per  cent. 
and  boiled.  After  cooling,  the  racemate  is  collected. 
washed  with  water,  redissolved  in  Id  ]>cr  cent,  boiling 
sulphuric  acid  and  titrated  at  the  boiling  point  with  a 
solution  ol  permanganate  (containing  about  16  grms. 
per  litre!  of  which  the  titre  has  been  determined  by  means 
of  pure  bit  irtratc.  The  method  gives  good  results  and 
can  be  used  for  the  estimation  of  tartaric  acid  in  wines. 

—J.  c.  c. 


Formaldehydt  .    Detection  of  trad     of  in  p 

ac*  tala\  hydt .     by     an  an      ol     •■  <• la     ' 

Denigee.     Compti     n  ad  .    1910,    150,  629    631 

I'm:    c..|,.r.ition    given    bj 
bisulphite  disappears  aftt  >    lomi    now      •■  bilst  I  hi 
given    by    formaldehyde    is    stable.     The    differet 
itt  re  isedb*    lj      idifj  ing  t  be  solution  with      '   < 

.  id      It  1-2  1  .0.  ol  Bulphuric  ai  id  1 1  '66    p   gt     and  5 

magneta  b     il] -     ■       ri  i     1     of  an 

aqueous  s  lution  ot   e  1    ildi    ydt     containing  not    a 

tlr in  2  per  cent.),  the  1  ol  in  foi  m    I  *  ill  p ally  quite 

diss  ppear  after  some  time,  but    i  colot       in  ren  il  the 

icetaldehyd     1    ntain     1  ■■•  ■•    ont   ten  thou  indth    <>f    its 
w.  ight  of  formaldehyde      Thi    method  1  in  bi 

1  In'  deteotio  1  oi  pounds  w  hi  li  1  aid  foi  ma! 

dehyde  I  fmethylalooholinalooholcanbereadily 

ted,   at  ter  oxidat  ton   with   pormanganati  .  and 
parative  estimation   canbi  made.     The  magenta  bisulphite 
tigi  1  is  prepared   bj   adding  20  c.c.  ol  -odium  bisulphite 
to   1   litre  of  magenta   solution   (containing    1    grm  I  and 
after  5— 10  minutes,  20  c.c.  of    hydro  bio  1*18 

-p.   gr.,1  are  aided    to   I  he   mixture;     alter  aii    h0UJ    01    tWO 

the  solution  is  sufricientlj  decolorised  for  use.     A.  S]  il  a 

Metallic  calcium  and  absoluti   alcohol  as  a  agei.i 

('.   Marschalk.     Her..    1910,  43.  641-    642. 

Calcium  and  alcohol  cannot  be  ubstituted  for  odium 
and  alcohol  in  reductions.as  they  ari  not  ncarlj    oi  m  rgetic. 

Thej  have  an  individual  reducing  power,  however,  reduc- 
ing benzophenone,  for  example,  to  diphenylcarbinol, 
whilst  -odium  and  alcohol  reduce  it  to  diphenylmethane. 

—J.  T.  D. 

Volnm  (l  "'  ml  nation  t>!  sad  i  um  arsi  nati    mint  ion.      I.'  hallow. 
See  VII. 

Patents. 

Immunisation    of    diseased    tissues;     Substances    serving 

for    the     local .     A:     Wassermann,     Berlin.     Eng. 

Pat.  25,675,  Xov.  6,  1909.     Under  Int.  Conv.,  Nov.  7, 
1908. 

Immunising  substances  which  have  a  specific  local  effect 
on  the  tissues  to  which  they  are  applied,  are  prepared  by 
making  extracts  of  suitable  living  or  killed  micro-organisms 
or  their  products,  sterilising  the  same  and  incorporating 
them  with  various  pharmacological  emulsifying  agents, 
or  else  with  unguents  and  the  like.  It  is  claimed  that 
when  these  preparations  are  applied  to  diseased  parts. 
the  active  principles  are  absorbed  and  impart  local 
immunity   from   infection. — J.  F.  B. 

Organic  compounds  containing  the  acetyl  group;  Process 
of  )>ri  paring .  M.  Mugdan,  Assignor  to  Con- 
sortium f.  Elektrochem.  Industrie,  Nuremberg.  Or. 
many.     U.S.  Pat.  944,372,  Dec.  28,  1909. 

By  the  action  of  silicon  tetrachloride  on  an  acetate, 
acetyl  chloride  or  acetic  anhydride  is  produced  quanti- 
tatively, according  to  whether  two  or  four  mols.  of  the 
toetate  are  employed  tocaeh  mol.  of  silicon  tetrachlori 
The  process  may  be  carried  out  by  heating  a  mixture  of 
the  two  substances,  or  by  passing  silicon  tetrachloride 
vapour  over  sodium  or  other  acetate  heated  to  160° — 
180°  C.  In  the  first  case,  the  mixture  should  be  assi 
by  making  the  acetate  into  a  paste  with  an  indifferent 
substance.  e.?..asmall  quantity  of  acetic  anhydride,  before 
adding  the  silicon  tetrachloride. — T.  F.  B. 

Caffeine    \jrom    coffee};     Process    of   extracting .      H. 

Trillich,  Munich.  Germany.     U.S.  Pat.  960,367,  EeD,  22, 

1910. 
tfSGROTOD  taw  coffee  is  thoroughly  moistened  and  the 
mass  is  subjected  to  the  action  of  an  electric  current, 
whilst  maintained  in  agitation,  in  order  to  dissociate  the 
caffeine  from  the  tannic  acid.  The  coffee  is  then  treated 
with  a  hot  caffeine  solvent,  which  dissolves  the  alkaloid 
without   extracting   the   aromatic   and   other   ingredients 
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of  the  coffee,  which  is  still  agitated  during  the  process  of 
extraction.  Em.illy  the  residual  solvent  adhering  to  the 
coffee  is  removed. — J.  F.  B. 


li»ritt/l.  u<  .    Process  /or  preparing from  itatropim  nt . 

I.  L.  Kondakow.       First  Addition,  dated  Aug.  10,  1909, 
to  EV.  Pat.  397,161,  Dec.  8,  1908  (this  J.,  1909,745). 

The  liornylene.  prepared  by  the  method  described  in  the 
original  specification,  may  form  the  basis  for  the  prepara- 
tion of  a  new  "  .i  "  scries  of  camphor  derivatives,  such  as 
d-bomylene  ether.  6-borneol,  8-camphor,  etc. — J.  F.  B 


artificial .      H.      du 

Ft.  Pat.  106,006,  Nov.  28, 


Camphor;       Manufacture      of 
Boistesselin  and  J.  Verny. 
1908. 

The  prove  bed  for  the  manufacture  of  camphor 

in  a  single  operation  consists  in  treating  oil  of  turpentine. 
dissolved  in  benzene,  petroleum  spirit  or  other  neutral 
solvent  of  camphor,  with  a  source  of  nascent  oxygen, 
such  as  hydrogen  or  alkali  peroxides  fir  rnonopersulphuric 
acid.  For  instance,  a  mixture  of  90 — 100  kilos,  of  oil  of 
turpentine  with  80 — 120  kilos,  of  benzene  or  petroleum 
spirit  is  treated  gradually  with  25 — 35  kilos  of  sodium 
jieroxide  and  sufficient  water  to  make  with  the  latter  a 
solution  of  3 — 5  per  cent,  concentration.  The  mixture 
is  stirred  continuously,  and  the  reaction  may  be  hastened 
by  the  addition  of  small  quantities  of  suitable  known 
catalytic  agents,  or  else  by  heating.  After  about 
24  hours,  the  layer  of  benzene  is  separated  and  the 
camphor  is  recovered,  with  almost  quantitative  yields,  by 
the  evaporation  of  the  solvent.  If  desired,  the  quantity 
of  peroxide  prescribed  above  may  be  replaced  by  "5 — 85 
kilos,   of  monopersulphurie  acid. — J.  F  B. 

Stibiru    ;     Pr:  paration    of  compound*   by   the   dissociation 

of  aromatic  derivatives  of .   and  preparation  of  the 

stibines  necessary  thin  for.  L.  Kaufmann.  Fr.  Pat. 
406.138.  Aug.  14,  1909.  Under  Int.  Conv..  Aug.  18, 
1908,  Jan.  17  and  July  2.  1909. 

The  claims  relate  to  the  decomposition  of  compounds  of 
the  general  formula,  R3SbX2,  where  R  is  a  simple  or 
substituted  aryl  group,  whilst  X,  represents  two  similar 
or  different  monovalent  elements  or  radicals  or  one 
divalent  radical.  In  the  decomposition,  the  antimony 
may  be  split  off  in  combination  with  the  aryl  radicals  or 
with  the  other  radicals.  Specific  cases  relate  to  the  pre- 
paration of  nitro-p-tritolylstibine  and  of  triphenylstibine 
sulphide,  by  the  action  of  hydrogen  sulphide  on  halo- 
genated  derivatives  of  triphenylstibine  or  on  its  hydroxide. 
Further  compounds  are  obtained  by  dissolving  tri- 
phenylstibine sulphide  in  alkali  sulphides  or  ammonium 
sulphide.  Arylstibines  are  prepared  from  their  sulphides 
by  decomposing  the  latter  by  treatment  with  metals  and 
heating.  Arylstibine  iodides  are  prepared  by  treating 
arylstibines  or  their  sulphides  with  iodine  in  alcoholic 
solution.  In  all  specific  eases  the  claims  cover  the 
homologues  and  derivatives  of  the  compounds  cited,  and 
instead  of  the  derivatives  of  the  triarylstibines,  the 
corresponding  derivatives  of  arylalkylstibines  may  1  < 
need  or  prepared. — J.  F.  B. 

Sodivm    glycerophosphate;     Proci  >■■,  wring . 

J.  A.  YViilfing.  Ger.  Pat.  217,553,  March  13,  1909. 
Addition  to  Ger.  Pat.  205,579.  April  30.  1908. 

Eh  the  principal  patent  (this  J..  1909.  161)  a  by-product 
which  has  been  identified  as  the  glyceryl  ester  of  acid 
sodium  pyrophosphate,  is  formed  and  is  difficult  to 
saponify.  To  avoid  this,  soluble,  finely-divided  sodium 
metaphosphate  (which  may  be  obtained  by  evaporating 
concentrated  solutions  of  commercial  sodium  meta- 
phosphate containing  glycerol,  or  by  neutralising  meta- 
phosphoric  acid  with  the  calculated  quantity  of  alkali,  is 
heated  with  excess  of  glycerol  in  vacuo,  to  temperatures 
not  exceeding  145°  C,  and  the  monosodium  glycero- 
phosphate thus  obtained  converted  into  the  disodium 
salt  and  separated  in   the  known  manner. — T.  F.  B 


Thiophylline    and    piperazine ;     Process    for    preparing    a 

double  compound  of easily  soluble  in  water,     ('him. 

Werke  vorm.  Dr.  H.  Byk.     Ger.  Pat.  217.620.  July  17. 
1907.     Addition  to  Ger.  Pat.  214.376.  May  4.   1907. 

Soluble  compounds  oi  theophylline  and  piperazine  are 
obtained  by  the  interaction  of  the  salts  of  the  two  com- 
pounds, such  salts  being  employed  which  producs  an 
insoluble  by-product  (compare  U.S.  Pat.  919.161  ...  1909; 
this  J..  1909,  .-.431.—  T.  F.  B. 

Organic  acids;    Process  for  preparing .     E.  Erdmann. 

Ger.    Pat.   217.846.   Nov.  22.   1908. 

Coppek  and  nickel  salts  of  organic  acids  are  easily  decom- 
posed when  heated  in  a  current  of  hydrogen,  the  fn  e  acid 
being  formed.  The  temperatures  of  the  reactions  vary 
between  150°  and  250°  C.  This  process  forms  a  ready 
means  of  preparing  concentrated  liquid  acids  from  their 
solutions.— T.  P.  B. 

Metabolic  glands;    Process  for  obtaining  solutions  suitable 

for  injection  of  the  colouring  matters  of .     E.  Diesing. 

Ger.  Pat.  217,853,  Nov.  15,  1908. 

The  finely  divided  glands  are  allowed  to  stand  for  12  hours 
or  more  with  a  1  per  cent,  solution  of  sodium  carbonate, 
the  solution  is  shaken  with  ether,  and  the  ethereal  extract, 
containing  the  dyestuff,  is  distilled  and  the  residue  dis- 
solved in  a  1  per  cent,  solution  of  soap. — T.  F.  B. 

Silver   succinimide    and    heaamethylenetetramine ;     Process 
for  preparing  concentrated  aqueous  solutions  containing 

the  double  compound  of .     J.  D.  Riedel  A.-G.     Ger. 

Pat.  217.897,  Aug.  8,  1908. 

Silver  succinimide  and  hexamethylenetetraminc  are 
dissolved  in  water,  aqueous  methyl  or  ethyl  alcohol,  or 
aqueous  acetone,  and  the  solutions  warmed,  preferably 
in  vacuo,  until  crystallisation  commences.  Concentrated 
solutions  of  the  double  compound  are  obtained  either  by 
dissolving  it  in  aqueous  solutions  of  hexamethylene- 
tetramine,  or  by  mixing  together  aqueous  solutions  con- 
taining one  mol.  of  silver  succinimide  and  two  or  more 
mols.  of  hexamethylenctetramine.  The  resulting  solu- 
tions are  stable,  and  are  not  discoloured  by  exposure  to 
light,  neither  do  they  coagulate  albumin. — T.  F.  B. 

Iminodialkylpyrimidines ;    Process  for  preparing  halogen- 
substituted .     Farbenfabr.   voim.  F.  Bayer  und  Co. 

Ger.  Pat.  217,946,  Jan.  30,  1909. 

By  the  action  of  halogenating  agents  on  iminodialkyl- 
pyrimidines, halogen  derivatives  are  produced  ;  for 
example,  from  2-6-dioxy-4-imino-5-diethylpyrimidine,  a 
diehloro-derivative. 

NH.CO.C(C2H5)2 

CO.N  :  C.NClo, 
ls    obtained.     The    products    are    decomposed    by    a.  ids, 
halogen  being  liberated  and  the  original  substance  being 
re-formed,  whilst  by  heating  with  water  the  corresponding 
oxy-derivatives  are  obtained. — T.  F.  B. 

p-Aminobtnzoir  acid  isobutyl  ester;    Process  for  preparing 

.     Farbenfabr.  vorm.  F.  Bayer  und  Co.     Ger.  Pat. 

218,389,  March  12,   1909. 

P-Amikobexzoic  acid  iso butyl  ester  is  prepared  by  esteri- 

fying  p-aminol.i  nzoic  acid  or  its  salts  with  isobutyl  alcohol 

,  or  an  isobutyl  halogenide,  or  by  reducing  p-nitrohenzoio 

j   acid    isobutyl   ester   or    the   .  m responding   azo  compound. 

!  The  resulting  ester  has  more  powerful  anesthetic  properties 

than  the  other  known  esters  of  p-aminobenzoic  acid. 

— T.  F.  B. 

Alkali  salts  of  acetylsalicylic  acid  ;    Process  for  preparing 

.     G.  Richter.     Ger.  Pat.  218,467.  April  5,  1908. 

Solutions  or  suspensions  of  acetylsalicylic  acid  in  methyl 
alcohol  or  in  acetone  containing  a  small  percentage  of 
water,  are  decomposed  by  agitating  with  solid  alkali 
carbonates,  carbon  dioxide  being  evolved.     The  resulting 
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solutions  are  filtered  and  the     Jto  i  lii  flic  aoid 

litated  bj  means  ol  ether,     Xhej luots  arc  readilj 

ua  in  wati  i  and  all  ohol.    T  I    B 


.  \ur  compound  of  quinim  :   I  »<J  a 

\\       Fairweathcr,      London.     Prom  Valentiner     and 

Sohwarz,  Lcipzij    Plagwitz,  Germany.  Eng.   Pa1    B173, 
Han  h   15,   1909. 

I  i    Pat    100,631  ol  1909;  this  J  .  1909,  1062.-  T.  B\  B. 

Pharmaa  utieal     con  \ 

Preparation  of .     G.  W    Johnson,  London.     From 

i      I.    Boehnngor    und    Sohne,     Waldhof,    Germany. 
Fug.  Pat.  26,814,  Nov.  is.  1901) 

i    S   Pat  948,084  oi  1910  ;  this  J.,  1910  298     'I    I'   B. 

/:,  ■!  i     Bi  dford,   issigi  oi   lo 

r    E.  Williams,  Sleafoi  I.     U.S.   Pat  949,954,  Feb.  22. 
1910. 

mi   Eng.  Pat.  9112ol  1908;  this  J.,  1909,  I<m>"'.     T.  I     B 

p-Aminobemoic  acid;    Process  of  making thi  n  propylester 
ol  —  i:.   Lndan,  Hamburg,  Germany.     D.S.   Pat. 

0  936,  March  I.  1910. 

I'n..'.  Vat.  20211  of  1909  :   this  J.,  1909,  M  I.     T.  F.  B. 

Ether  and  alcohol;    Apparatus   /'«    recovering .     C. 

Crepelle-Fontaine,    La    Madeleine    lei    Lille,    France. 
Q.S.   Pat  951,067,  March  1.   1910. 

Fr.  Pat.  396,664  ol  1908  ;  this  J.,  IG09,  507. — T.  F.  B. 

Hydra  Process     of     converting     carbohydrates 

into  \   Heinemanu,  London.     U.S.  Pat.  951,072. 

March  i.  1910. 

Eng.  Pat.  13,252 of  1908;  thi    J     1909, 1157.— T.F.B. 

Ouaiacol ;  Compound  of  —  of  making  same. 

F.  Elger,  Basle,  Switzerland.     D.S.  Pat.  961,634,  March 
-    1910 

Eng.  Pat.  24,072  ol  1908;  this  J.,  1909,490.-   T.  F.  B. 
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Patents. 

reducing    — 
Conn.,     C.S.A.     Eng.     Pat 


AND 


-.     O. 
5080. 


Printing    surfaces  . 
Dodge,     Norwich, 

h  2.   1900. 

\  coppbb  1'nii'  i-  coated  »;il>  a  solution  of  sodium 
chloride  and  albumin  and  then  with  a  solution  oi  glue, 
ammonium  potassium  chromate,  and  potassium  ferro- 
oyanide.  An  image  is  printed  on  H  through  a  negative, 
the  plate  is  immersed  in  a  solution  of  rosin  and  then  washed 
m  water  until  the  deepest  shadows  are  clear,  when  it   is 

fluoilt'il  with  « 1  spirit,  burnt  off,  and  heated  to  380°  F.. 

until  i  dark  brown  picture  is  produced.  It  is  now  slightly 
1  with  dilute  chromic  acid  solution,  and  immersed  in 
lectro-plating  bath  containing  a  copper  salt,  whereb] 
an  intaglio  printing  plate  is  produced.  Instead  of  the 
above  process,  after  the  plate  has  been  coated  with  the 
two  solutions  first  mentioned,  it  receives  a  thin  coating  of 
rubber  and  then  :i  gelatin-bromide  emulsion  ;  the  whole 
is  exposed  in  a  camera,  developed,  fixed,  exposed  to  sunlight 
or  electric  light,  stripped  after  treating  with  warm  water, 
and  introduced  into  petroleum  Bpirit  :  ii  is  then  developed 
and  treated  ;<s  described  in  the  first  process  to  produce  the 
intaglio.  -T.  F.  B. 

Kinematographic  films;    Colouring  — — .     R.  W.  .lames. 
London.     From    Com]'.    Generate    de     Phonographes, 

Cinematogra plus,    el     Appareil-     de     Precision,    Paris. 

Eng.   Pat   1  1,824,  June  24,  1909. 
The  developed  and  fixed  cinematograph  tilnis  are  tcned  so 
as   to   obtain   a  ground  colour  in  monochrome,  the  gelatin 


film  ,    |.   i  i  lubli    ''■ 

,     .,  furthoi   thin  layi  in  i     ippli  ■'■  '•" 

« i the   final  i  "I"1"  in     us  i       tod     1    E    B. 

,,//,/.     F.    L.    Dyer,   Montclair,   N.J      >    3. 
Pat    941  965    Feb.   I,   1910 

In r    invention  relat     to  thi 
particli  -   suitabli    I i ' 

i  ri  en    plates.     Ezceedingl}    fini    fill <"     ol    i  olli  d 

celluloid,   or   aimilai      ah  >■ mi  d  b;     p 

theii  solution      i  paratcd  into  thin  films  orothi  t  attonua 
form,   inti    an   "  elei  iricall]    polai    ed       mi    phi        Si  Id, 
produced   bj    the  convei  tivi    passagi    throu 
pheric  medium  of  an  electric  currenl   of  high  tei 
The  volatile  solvent  is  thus  evaporated,  leaving  ven   fine 
fibres  or   filaments,   winch  are   now    rendered    ttrittli 
cooling,  e.g.,  by  liquid  air.     Whilst  brittle,  the  fibref    iri 

crushed  to  powder,  and  the  particles  sifted  I abli     iz< 

and  stained  in  the  usual  manner.     T   F   B 

Photographic   fixing   solutions;    Apparatus   for   neparation 

„l    silver  from  .     C.   W.   Judd,   Los  Angeles.   Cal. 

U.S.  Pat.  961,372,  March  8,  1910. 
A  perforated  casing,  on  which  an-  supported  a  numtx  CI  f 
iron  plates  to  deposit  the  silver,  is  immersed  in  the  thio- 
sulphate  solution  containing  dissolved  silver. — T.  F.  B. 

Colour-scri  •  n  plates  [for  photography]  and  On  W  imi  .     II.  W  ■ 
H.  Palmer.      Fr.  Pat.  400,147.  Aug.    17,   1909. 

INSTEAD  of  using  colour  screen  plates  ruled  with  paralli 
lines,  the  plates  are  ruled  with  a  series  of  concentric  circles, 
about  1/1200  inch  apart  ;  the  spaces  between  the  circles 
are  coloured  with  the  requisite  colours  {e.g.,  orange,  green 
and  violet).  The  plates  are  utilised  in  the  same  way  as 
those  alrcadj  known. — T.  F.  B. 

Photographic  prints;   Treating .     E.  A.  Cunningham, 

Ealing.     Eng.     Pat.    7518,    .March    29,     1909.     I  rider 
Int.  Com..  April  9,    1908. 
Sm  U.S.  Pat.  895.970  of  1908  ;  this  J.,  1908,  959.— T.  F.  B. 

Indigo,  its  homologues  and  substitution  products  and  (heir 
application  in  photography.     Fr.  Pat.  405,538.     Sei  IV. 


XXII.- EX  PLOSIVES  ;    MATCHES. 

Patents. 

Smokeless   powder ;    Manufacture    of   .     V-    Vender. 

Fr.    Pat.    405.822.    Aug.    7.    1909.     Under    Int.    ' 

Aug.  s.   1908. 
I\  the  manufactun  ol    mokeless  powders  the  incorporation 
of  hydrated  magnesium  oaxbonateorof  manganese  peroxide 
with  the  usual  ingredients  is  claimed,     h   is  stated  that 
since  these  substances  are  decomposed  at  a  relatively  low 
temperature  with  a  considerable  absorption  ol  heal  and 
ilopmenl  of  gases,  they  yield  a  stable  powder  with  a 
very  low    temperature  oi  explosion,  and   thai    ;l"'  liases 
evolved  prevent  the  Mowing  back  of  the  flame,  by  dim 
or  burning  the  carbon  monoxide  produced  in  the  explosion. 
\  -mi able  mixture  is  composed  o)  I  0 
28  kilos,  ol  nitroglycerin  and   12  kilos,  ol  hydi  ited  mag- 
nesium carl  onate,  gelatinised  b  md  moulded  in 
the  ordinary  way. — f.  F.  B. 

rfaceon .     ASwoboda, 

,o,     to    Ems  Munitions,    und    Metallwerkc 

Anton     Kelle,      \   G  D.S.    Pat.    949,920. 

Feb.  22,   1910. 
See  Eng.  Pat.  70  ol   1909  '  ■  * 

Denitratii  \ 
tions.     [Utilisation   of  atmospheric  niirejenj.     Fr.    I  at. 

405,819.     See  VII. 
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Volumetric   analysis;   Physico-chemical :  precipitation 

accompan.it d    \ni    electrical    conductivity     determinations. 
P.   Dutoit.     J.'Chim.  phys.,  1910,  8,  12—26. 

The  measurement  of  eleotrioal  conductivity,  as  already 
utilised  in  aoidimetry  (this  J.,  1908,  871,  912),  has  been 
applied  in  volumetric  determinations  involving  precipita- 
tion.    Precipitation  curves,  quite  analogous  to  neutralisa- 
tion curves,  are  obtained,  iu  which  the  completion  of  the 
reaction  is  marked  by  a  point  of  inflexion.     The  solution 
to  be  tested  should  be  very  dilute  (S   1UH-  .V   200)  and 
the     precipitating    reagent    comparatively    concentrated 
(about  AVI)-     The  radical  of  the  precipitant  which  is  not 
involved  in  the  formation  of  the  precipitate  should  have  an 
ionic  coieluctivity  as  low  as  possible,  salts  of  lithium  or 
organic    bases    being   suitable   for   titrating   metals,   and 
acetates  or  salts  of  other  organic  acids  for  the  titration  of 
acid  radicals.     In  the  presence  of  polyvalent  positive  ions, 
a     few     drops     of     acid     may     be     added,      and      with 
polyvalent    negative    ions    a    slightly    alkaline    solution 
may     be     used  ;       the     addition     of     alcohol     is     also 
often    of    advantage    in    accelerating    the    precipitation 
and   preventing  adsorption.     The  apparatus  described  is 
fitted  with  platinised  electrodes  of  10  sq.   cm.  surface  and 
0.3   mm.   thickness,   and   about   30   c.c.   of    solution    are 
required   for   a   determination.     The    burette    should    be 
graduated  in  hundredths  of  a  c.c,  and    the   temperature 
of  the  cell  kept  constant  within  0-1°  C.       Six  or  seven 
additions   of  the  reagent   are,   as  a  rule,  sufficient,  and. 
with  practice,  the  complete  titration  may  be  finished  in 
5 — 10  minutes.     The  method  is  of  very  general  application 
and  often  proves  more  accurate  and  rapid  than  existing 
methods  ;  it  cannot  however  be  employed  in  the  precipita- 
tion of  metallic  sulphides,  hydroxides,  and  ferrocyanides, 
but  in  these  cases  the  differences  of  potential  may  often 
serve  to  indicate  the  end  of  the  reaction.      The   method 
may  even  be  applied  where  the  precipitate  is  appreciably 
soluble,  for  although  there  is  no  sharp  point  of  inflexion 
in  the  precipitation  curve,  the  final  point  of  the  titration 
may   be  accurately  obtained   by  prolonging  the   straight 
portions  of  the  curve. — F.  Sodn. 


Volumetric  analysis;  Physico-chemical :   determination 

and  separation  of  the  alkaline-earth  metah.  P.  Dutoit 
and  P.  Mojolu.  J.  Chim.  phys..  1910,  8,  27^41. 
(Compare    preceding   abstract!. 

C'alcicm  may  be  determined  as  oxalate  iu  neutral,  slightly 
acid,  or  alkaline  solution,  and  as  sulphate  in  neutral  or  very 
slightly  acid  solution,  if  2  volumes  of  alcohol  be  added. 
Strontium  may  be  determined  as  chromate  by  adding 
an  equal  volume  of  alcohol,  as  sulphate  by  adding  1 .' — 2 
volumes  of  alcohol,  and  as  oxalate  in  the  presence  ol  acetic 
acid  and  a  little  alcohol.  Barium  ma,-  be  determined  a> 
sulphate  in  solutions  which  arc  preferably  slightly  acid, 
as  chromate  by  adding  an  equal  volume  of  alcohol,  and  as 
fluosilicate,  with  copper  fluosilicate,  in  1 1»«-  presence  of  1 
volume  of  alcohol.  The  reagents,  which,  except  in  the 
specified,  should  be  the  lithium  salts,  arc  best  standard- 
ised by  B  preliminary  experiment  with  a  standard  solution 
of  barium  chloride.  For  th<  separation  of  calcium. 
strontium,  and  barium,  an  aliquot  part  of  the  solution  is 
fir-t  titrated  with  lithium  sulphate,  in  the  presence  of 
2  volumes  of  alcohol  :  tin-  precipitates  all  three  m  I 
a-  sulphates;  a  portion  is  then  titrated  with  lithium 
chromate,  in  the  presence  of  1  volume  of  alcohol,  which 
precipitates  barium  and  strontium  as  chromates  (a  slight 
inflexion  of  the  curve  indicates  the  complete  precipitation  of 
barium  chromate  which  is  precipitate!  first);  finally. 
in  a  third  portion,  the  barium  is  precipitated  as  Bnosilii  ate. 
A  moderate  quantity  of  other  salts  may  be  present  «  ithoul 
affecting  the  accuracy  of  the  determination-,  provided  these 
salts  are  not  precipitated  by  the  reagent.  The  method  is 
suitable  for  the  direct  determination  of  the  alkaline-earth 
met  ds    in     waters,     wines,     physiological     liquid-,     etc. 

— F.  Sodn. 


Alkalimetry  and  aoidimetry  of  dirty  and  coloured  solutions 
J.   \V.   McMyn.     J.  Soe.  Dyers  and   Col..   1910,  16.  63, 

lx  the  titration  for  acid  or  alkali  in  deepbj  mlourcd 
solutions,  the  use  of  fluorescein,  as  an  indicator,  is  recom- 
mended.    The    end    reaction    is    sharp    and    well    defined 

with  the  alkali  hydroxides  (also  with  ammonia  ami  limo), 
with  alkali  sulphides,  borates  and  phosphates,  and  with 
mineral  acids.  With  the  sulphides  the  titration  gives  the 
amount  of  total  alkali  present,  but  with  carbonates  n 
is  necessary  to  remove  all  free  carbonic  acid  in  order  to 
obtain  a  distinct  end  reaction. — F.  M. 


PermanganaU     solutions  ;     Standeirdisation    of    ,    for 

iron    titration  by  Beinliardt's  method.     Kinder.  Stahl  u. 
Eisen,  1910,  30,' 411—414. 

The  Analysts'  Committee  of  the  Verein  deutschei   Eisen- 
luittcnleute  have  investigated  this  question:    this   paper 
is  their  report.     It  will  not  do  to  standardise  permanganate 
-ohitions  against  either  iron,  ferrous  salt,  or  oxalic  acid, 
in  sulphuric  acid  solution,  if  they  are  to  be' used  for  the 
Roinhardt   process ;     the   standardisation   must    be   done 
in  hydrochloric  acid  solution  under  the  same  conditions  as 
the  titrations.     In  regard  to  the  choice  of  a  standard  sub- 
stance, ferrous  salts  are  objected  to  because  of  the  variabil- 
ity of  their  water  of  crystallisation,  as  well  as  the  possibility 
of   impurities   in   them.     Iron   wire   and   soft   steel   may 
not  be  homogeneous,  though  in  rolled  pieces  of  1 — 2  kilos, 
weight  this  is  not  very  likely  ;   the  carbon  they  contain  is 
objectionable,   though   oxidation    by   strong    solution    of 
permanganate  or  chlorate  of  potassium,  before  reduction 
I  iv     stannous     chloride,     will     destroy      any    effect    this 
might  have  on  the  titration.     Electrolytic  iron  is  trouble- 
some to  prepare  ;    but  it  is  obtainable  pure,  and  gives  in 
sulphuric  acid  solution  with  permanganate, results  identical 
with    those   got   from    Sorensen's   sodium    oxalate.     Tin 
iron   obtained   by   reduction   in   hydrogen   of   pure  ferric 
oxide  is  also  pure,  and  gives  identical  results  with  those 
from   electrolytic   iron.     By   this    method    the   purity   or 
otherwise  of   samples   of   ferric   oxide   can   be   measured. 
The  Committee  asked  the  firm  of  Kahlbaum  to  prepare  a 
pure  ferric  oxide  as  a  standard,  and  the  first  samples  of 
this  gave  very  satisfactory  results  (69-80.  against  69-95  per 
cent,  in  theory)  :   later  samples,  however,  differed  by  some 
tenths  per  cent.,  so  that  the  Committee  doubt  whether  a 
pure  oxide  can  be  prepared  on  a  large  scale.     The  reporter 
investigated   Brandt's   process   (this   J..    1808.    1001)   for 
preparing  pure  ferric  oxide.     Apart  from  the  fact,  however, 
that    any   phosphorus  in  the   original   iron   goes   into  the 
ethereal   solution,   it   was   found   that   the  ferric  chloride 
was   not   completely  decomposed   by  the  nitric  acid   till 
ignited,  and  that   consequently  traces  of  platinum   went 
into  the  oxide  and  disguised  the  end-point  of  the  reaction. 
The  following  process  was  preferred  :    As  pure  iron  or  steel 
as  possible  was  dissolved  in  hydrochloric  acid,  peroxidised, 
dissolved    out    with    ether   as   in    Brandt's    process,    the 
ether  distilled  off.  the  ferric  chloride  reduced  with,  hydrogen 
sulphide,  the  sulphur  filtered  off,  the  solution  boiled  down 
with  excess  of  sulphuric  acid  and  crystallised,  the  crystals 
washed    with    water,   dissolved    in    water,   precipitated    by 
means  of  ammonium  oxalate,  the  ferrous  oxalate  washed, 
and    ignited    in    a    muffle    till    constant    in    weight.     This, 
reduced    in    hydrogen    and    dissolved    in    sulphuric   acid, 
gave  results.  «ith  permanganate  solution  standardised  bj 
Sorensen's  sodium  oxalate,  varying  with  different  operators 
!    from  69-86  to  70-00  per  cent.  "   The  same  oxide,  titrated 
according  to  Reinhardt's  method,  gave  results  differing, 
with  the  sain,    npc  vati.r  by  a  constant  quantity,  but  with 
different   operators   by  from  0'4  to  1-0  per  cent., from  the 
true   percentage.     Hence   it    is   clear   that   the   standard, 
whether  iron  of  known  purity,  or  ferric  oxide,  must  have 
its  content  of  iron  determined  in  tin  first  instance,  and  then 
Hi     treated    by  Reinhardt's   method   when   standardising 
permanganate  for  titrations  by  that  method.     The  details 
of  (he  Reinhardt  method  as  used  by  the  Committee  are  as 
follows : — A    quantity    of    the    standard    substance    con- 
vening  0-30 — 0-3.r>   grm.  of  iron  is  dissolved  in  25  c.c.  of 
hydrochloric  acid  t  so.  gr.,  1-19)  in  a  300  c.c.  flask  with  a 
w atchglass    cover    or  funnel  in  the  neck  (if  iron,  enough 
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<in  chlorate  i~  added  to  oxidise  the  iron  and  the 

i    evolved)      The  solution  is  eva)  orati  d  al    i 

gentle  heal  to  1C  im   .  thou  boiled  lo  expel  chlorine.     The 

■prer   i-    washed    with    1:3    hydroohlono    aoid,   and    the 

(oiling  solution  reduced  with  stannous  ohl lo.     Traoes 

•if  stannous  chloride  are  washed  down  into  the 

i  bloi  idi  solution 
Ided.  Mtcr  one  minute's  Btanding,  the  solution 
is  poured  into  a  porcelain  basin  containing  2  litrt  ol 
i  nd  tin  i  ,  of  the  usual  manganese  Bulphate  Bolution, 
which  have  been  ju-i  rendered  pink  by  permai 
unci  the  iron  solution  is  then  titrated  i"  the  Bame  final 
pink  tint.     .1.  T    D 

.Sulphuric  arid;     Volumetric  determination   of-         '"/   ''" 
m  ehromatt  method.     M.  Holliger.     Z.  anal.  Clem. 
Wlu.  49.  si     93. 

Tub  authoi  has  modified  the  barium  chromate  method  of 
determining  sulphuric  acid,  aa  applied  by  Ponnock  and 
Morton  i  i  the  anal j  is  of  coal  and  coke  (this  J.,  1904,  131)  j 
procedure  is  as  follows  :  -The  nearly  neutral  Bulphate 
ion,  which  should  be  free  from  carbonates,  caloium 
-ilt-  oxidising  agents,  and  large  quantities  ..I  alkali 
nitrates  and  ammonium  chloride,  is  heated  to  boiling  and 
pitated  »iih  an  acid  solution  of  barium  chromate 
After  boiling  for  a  few  minutes,  one  or  two  drops  ol  ferric 
chloride  solution  are  added,  followed  by  an  excess'of 
ammonia;  the  excess  is  removed  by  boiling,  the  liquid, 
which  filters  easily,  is  filtered  into  a  stoppered  Mask, 
and  the  precipitate  i-  washed  with  a  little  hoi  water. 
BO  c.c.  ol  strong  hydrochlorii  acid  and  20  c.c.  of  a  10  per 
eent.  solution  of  potassium  iodide  are  next  added  to  the 
Cooled  filtrate,  and  this  is  subsequently  diluted  to  400  c.c. 
and  allowed  to  stand  for  half-an-hour,  the  Hash  being 
dosed.  The  iodine  i-  then  titrated  with  thiosnlphate  in 
the  usual  way.  1  c.c.  ol  .V  10  thiosnlphate  indicating 
3-269  ol  sulphuric  acid.     The  barium  ohromate 

solution  is  mad<  by  dissolving  1944  grins,  of  normal 
potassium  chromate  and  24-41  grins,  of  barium  chloride, 
eaidi  in  4IHI — 600  c.c.  of  water,  and  mixing  the  boiling 
solutions:  the  precipitated  barium  ohromate  is  washed 
with  hoi  water  and  is  then  suspended  in  water,  in  the 
proportion  of  0-05  grm.  of  barium  chromate  per  c.c.  of 
the  mixture.  For  use  in  the  precipitation  of  the  sulphate, 
the  necessary  volume  of  this  suspension  is  diluted  to  60  cc. 
and  mixed  with  1  co.  of  strong  hydrochloric  acid.  The 
results  giv<  0  by  this  method  an-  claimed  to  be  as  accurate 
as  those  obtained  gravimctrieally,  arcl  only  half  the  time 
quired.  If  it  be  used  for  the  determination  of  sulphur 
in  coal  with  the  oalorimetric  bomb,  nitrons  and  must  firsl 
be  decomposed  by  boiling  the  feebly  acid  solution  for 
ten  minutes      I'.  Sodk 

Potassium  ;     S .  to  method  fur  !/,•   <n  !■  o/ .     /. 

L.   E.   Cavazza.     Alba.    Sin. .la   <li  Vitus,  ed  Enol..  Jan., 
L910.     Chcm.   Zentr.,   1910,   1,  fll>2— 963. 

The  method  proposed  by  the  author  is  based  on  the  fact 
that  by  evaporating  an  alkali  chloride  solution  three  or 
limes  with  excess  of  oxalic  and.  and  then  igniting 
the  resulting  oxalate,  the  chloride  is  converted  quanti- 
tatively into  the  corresponding  carbonate.  For  the 
determination  of  potassium  in  soils.  600  grms.  of  the 
i  soil  are  digested  on  the  water-bath  with  200 — 350  c.c. 
of  10  pi  i  cent,  hydrochloric  aoid  for  '  hour,  with  frequent 
agitation,  the  mixture  is  then  tillered,  and  20 — 35  c.c. 
oi  the  nitrate  are  mxed  with  6  grms.  of  oxalic  acid,  and 
evaporated.  This  operation  is  repeated  four  times  or 
until  hydrochloric  acid  is  no  longer  evolved.  The  residue 
ucinerated  and  weighed.  Tic  alkali  carbonates  are 
then  extracted  with  S  Sinai]  quantity  of  water,  and  may 
be  determined  by  titration.  The  method  is  also  recom- 
mended for  the  determination  of  potassium  in  fertilisers. 

—A.  S 

Phnipliorii-  acid;    lodometric   method  of  determining . 

P.  Avtniann.      Z    anal.  Chcm..  1910.  49,  1—25. 

Tkk  following  method  is  recommended  for  the  analysis 
of  phosphates  containing  front  15  to  25  per  cent,  of  phos- 
phoric scid.     One  grm.  of  the  substance  is  dissolved  in  a 


mixture  oi  aboul  30  o  c   ol  watei  and  from  8  to  10  i 
nitric  acid  of  sp.  gr<  1-2  ;   from  2  t"  -i  o.o.  of  hydroohli 
are  added  subsequently,  and  the  mixture  is  heated  to 

boiling  foi    i  fov    i ti   much    tilphati    bi    pre  i  at, 

advisable  t"  precipitate  the  sulphuric  aoid  bj  treat 
the  boiling   mixture  with  barium  nitrate,     The  who! 

ile  ii  dilute. I  to  21 md  filtered  through  a  dry  BJ 

Do  26  c.c.  ol  thi   filtrat)   art   added   I  .  i I  ammonium 

nitrate  and  2  c.c.  of  ml  1 1<   aoid  ol     p.  gr.   I--';    the  solution 
..!  heated  to  a  temperature  of  W   C.,  and  1 2  c  o.,  oi 
.i  thi    must   16  c.c,  ol  ni.ih  bdii   ai  id    olul  i  atcd 

i .,  in  C.,are  add.  d  » il h  oon  tanl    tirrin        Ch    molybdic 
solution    is    prepared    bj  l"11   grms.   of 

a  in  nn  ii  mi  i lybdate  in  600  i  •    ol  cold  water,  and  pour- 
he  su In!  ion  into  300  C  C    "I   nilic    a.  nl  i.l     p.  gr.    1  -2  ; 

the  solution  is  kepi  in  a  dark  place.    Tin-  addition  ol  the 
molybdic   acid   solution   should   extend   over  al    leasl    I 
minute  and  the  stirring  should  be  continued  foi  6  minub 
\io-i  the  lapse  ol  16  minutes,  5  c.c.  more  of  the  molybdii 

Int ion  are  added  and  the  whole  is   kepi   al   40"C. 

lor  1  hour.  The  clear  supernatant  solution  is  then  poured 
Ii -Ii    a    small    hardened    filter     and     III'     precipitatl 

washed  by  deoantation  with  water  al  a  temperature  ■  ■: 
14°C.  until  5  drops  "I  the  filtrate  no  longer  yield  a  per- 
ceptible coloration  with  potassium  ferrocyanide.  The 
precipitate  on  the  filter  is  then  dissolved  in  A'  2  sodium 
hydroxide  solution  and  transferred  hack  again  into  the 
precipitation  vessel  in  which  the  hulk  of  the  precipitatl 
is  dissolved  by  the  addition  ol  l  oi  5  o.c.  of  2-.V  sodium 
hydroxide  solution.  Tile  filter  is  washed  with  about 
50 1  i    of  water,  and  to  the  alkaline  soluti fthi   precipi- 

axe  added  20  c.c.  of  hypobromite  solution 
>\  dissolving  15  <■■<■■  of  bromine  in  1  hire  of  .V  l  sodium 
hydroxide  Bolution,  and  diluting  the  mixture  to  2  litres; 
this  hypobromite  solution  should  be  prepared  B  days 
before  being  used  andmusl  be  standardised  against  A"/10 
i  liiosulphaic  solution  immediately  before  being  employed 
foi  the  determination.  After  the  hypobromite  has  been 
added,  the  solution  is  supersaturated  with  Bodium  phos- 
phate (aboul   lo  gms.  ol  the  crystallised  salt  are   required 

lor  tins  purpose),  1^5  grms.  of  potassi iodide  and  15  o.c. 

of  4  A-sulphuric  and  are  add' .1.  and  the  liberated  iodine 
is  titrated  with  A'  10  thiosnlphate  solution.  Winn  I  grm. 
ol  the  substance  is  taken  for  the  determination,  the  per- 

il'i'  nl  phosphoric  acid  present  is  calculated  from  the 

formula  :  x     u.()1(;oS8"  ,/  "here  <i=grni.  of  iodine  jht  1  c.e. 

of  the  thiosnlphate  solution,  6=c.c.  of  thiosnlphate 
solution  corresponding  with  20  co.  of  hypobromite  solu- 
tion, e=c.c.  "f  thiosnlphate  solution  used  for  titrating 
the  liberated  iodine,  and  x  =  pen  entage  oi  phosphoric  acid. 
The  method  may  be  used  for  the  determination  of  phos- 
phoric acid  in  manures,  phosphorus  in  iron,  etc.,  but  it  the 
quantity  of  phosphoric  acid  present  be  small.  Ar/20 
thiosulphate  solution  should  l»-  employed  for  the  titration. 

W.  P.  - 


Phosp  I  and  magnesium ,    lodometri 

of in  a  ■■•  phosphah   precipitate*. 

R.  Brandis.     Z.  anal.  Chem.,  1910,  49,  152  -157. 

Phospb  id  or  magnesia  may  be  determined  volu- 

metricauj   by  dissolving  the  ammonium-magnesium  phos- 
phate, obtained  in  the  usual  way.  in  Bulphurii 
Jie  solution  with  sodium  hypobromiti  e 
I  itrating  the  liberated  iodine.    'I 
um  phosphate  precipitate  is  wash..!  with  alcohol 
ether  after  the  usual  washing  with  ammonia,  an 

data  temperature  of  60  C    Theles  t  possible  quantity 
of    4    A'-sulphuric    acid    is    employed    for  dissolving    the 
ipitate,   and    the    wlu    oi  ",lv 

alkaline  by  addition  oi    -'    \      "Hum    hydi  tion, 

liter  the  addition  of  a  definite  volui  mdardised 

solution  of  sodium  bj  p  I  1"1" 

idide,  the  mixture  is  renderedai  id  by  adding  20'  ■  ■  i  4  A 
sulphuric  acid,  and  the  liberated  iodine  is  titrated  with  a 
solution  of  thiosulphate.  This  quantity  of  iodine  us  sub- 
ted  from  the  total  amount  corresponding  to  the  hypo- 
bromite solution  in  ..nln  to  oh tain  the  quantity  cquivah  nl 
to  the  phosphoric  acid  or  magnesium  present,  respectively 
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One  moL  id  phosphoric  acid  (P;Os)  corresponds  with 
i    ah  nine and  1   mol.  of  m  ligO    with 

3  atoms  of  iodine.     (See  also  this  J.,  1897,  262).     W.  P.  S. 

Nitric    nitrogen;     Geaerai    mithod   for   th*    determine 
of- — .     Salle.     Ann.  Chim.  analyt  .  1810, 16, 103— 105- 

The  following  method,  in  which  zinc-  and  a  ferrous  salt 
are  employed  as  reducing  agents,  is  stated  to  be  trust- 
worthy for  the  determination  of  nitrogen  in  nitrates  and 
nitrites;      it    is    more   rapid    than    thi  m    which 

aluminium,  etc.  are  used,  and  the  reduction  of  the  nitric 
nitrogen  to  ammonia  is  complete.  A  weighed  quantity 
of  about  0-5  grm.  of  the  nitrate  is  dissolved  in  200  c.c.  of 
water  contained  in  a  flask,  and  .">  grins,  of  sine  dust,  -  grms. 
of  ferrous  sulphate,  and  50  e.e.  of  sodium  hydroxide  solution 
are  added.  The  flask  is  connected  with  a  condenser  and 
the  contents  are  at  once  heated  to  boiling,  the  ammoniaeal 
distillate  being  collected  in  a  receiver  containing  a  known 
volume  of  standardised  acid.  The  distillation  is  com- 
pleted in  about  :?.">  minutes  and  the  excess  of  the  acid  in 
the  receiver  is  then  titrated  in  the  usual  way.  It  is 
advisable  to  tit  a  piece  <>f  wire  gauze  in  the  neck  vi  the 
distillation  Saab  and  to  place  a  plug  of  glass  wool  above 
this  gauze  in  order  to  prevent  the  alkaline  solution  splashing 
over  into  the  condenser  and  receiver. — W.  P.  S. 

M angunese  1      Determination     of by     the     method     of 

Yolhnrd  and  Wolff.      E.    Deiss.    Chem.-Zeit..    1910,    34. 
•237—238. 

The  author  concludes  that  the  frequent  occurrence  of 
lower  oxides  of  manganese  rn  the  precipitates  of  manganese 
dioxide  obtained  in  this  method  is  due,  not  merely  to 
adsorption,  as  assumed  by  Fischer  (this  J.,  1910.  47), 
but  also  to  reverse  reactions  taking  place  in  the  decom- 
position of  the  permanganate.  To  obviate  these,  it  is 
necessary  to  dilute  the  solution  strongly  and  to  raise  the 
temperature  ;  to  eliminate  the  influence  of  substances 
(e.g.  zinc  oxide)  producing  an  alkaline  reaction  :  to  retard 
the  precipitation  of  the  manganese  dioxide  until 
manganous  ions  are  no  longer  present  ;  and  to  have  an 
excess  of  permanganate.  These  conditions  are  fulfilled 
in  the  following  modificaton  of  the  method  : — The  solution 
of  iron  and  manganese  chlorides,  in  which  the  proportion 
of  iron  to  manganese  should  not  exceed  10 :  1.  is 
evaporated  to  a  small  volume  and  neutralised  with 
potassium  carbonate  solution  so  that  the  liquid  is  of  a 
brown  colour  but  is  free  from  precipitate.  It  is  next 
diluted  to  about  600  c.c.  with  boiling  water,  and  a 
measured  quantity  (in  slight  excess)  of  permanganate 
solution  added.  The  hot  solution,  which  should  still 
contain  no  precipitate,  is  shaken  and  treated  with  a 
small  quantity  of  zinc  oxide  mixed  with  water,  the 
precipitated  iron  hydroxide  and  manganese  dioxide 
allowed  to  subside,  and  the  excess  of  permanganate  in 
the  supernatant  liquid  determined  by  a  suitable  method. 
Another  modification  giving  equally  accurate  results  i- 
to  dilute  the  solution  of  the  iron  and  manganese  chlorides 
with  boiling  water  to  about  600  c.c,  and.  after  the 
precipitation  of  these  metals  with  pure  zinc  oxide,  to  pour 
suddenly  the  measured  quantity  of  permanganate 
solution  from  a  beaker  into  the  hot  liquid  I'lie  beaker 
is  subsequently  rinsed  with  hot  water,  and  aftel  3ul 
sidence  of  the  precipitate  in  the  flask,  the  excess  of 
permanganate  is  titrated  as  before.-  i.  A.  M. 

Mercury  and  silver;  Volumetric  leparation  of — — . 
I\  Rupp  and  F.  Lehmann.  Chem.-Zeit.,  1910,  34. 
229—230.      s,c  this  J.,   1909,   1202. 

The  mercury  is  first  estimated  in  the  following  manner  : — 
A  convenient  quantity  of  the  solution  containing 
and  silver  is  mixed  with  a  slightly  alkaline  solution  of 
potassium  iodide  (2 — 3  grms.  of  potassium  iodide  and 
about  1  grm.  of  sodium  hydroxide),  and  is  then  made 
up  to  a  known  volume,  and  filtered  either  through  a 
double  ffltei  paper,  or  through  a  single  paper  dusted  over 
with  BJeselguhr.  To  60  CC.  of  the  filtrate  are  added  1 ",  ,  ., 
of  dilute  caustic  soda  and  a  solution  of  3  c.e.  of  30 — 40  per 
cent,   formaldehyde  in    10  c.c.   of  water.      The   liquid   18 


shaken  frequently  for  about  5  minutes,  and  then  10  c.c 
of  glacial  acetic  acid  are  added  and  25 — 50  c.c  of  V  LQ 
iodine  solution  run  in.  After  shaking  for  a  few  minutes 
until  the  whole  of  the  mercury  has  gone  into  solution,  the 
excess    of    iodine    is    titrated    with     .V    10    thiosulphate. 

1  C.C.  of  A"/10  iodine  is  equivalent  to  (101  grm.  of  mei 

The  total  silver  and  mercury  are  next  estimated  by  the 
method  already  described  (loc.  cit.)  and  the  silvei  found 
by  difference.—  E.  W.  L. 

Cadmium  ;      Detection     of .  by     hydrogen     sulphide 

in  presence  of  copper.  L.  Wohler  and  Z.  von  Hirsehberg. 
Ber.  1910,  43.  753—754. 
The  method  of  detecting  cadmium  in  presuue  of  copper 
by  passing  hydrogen  sulphide  into  an  ammoniaeal  solution, 
in  which  potassium  cyanide  has  been  added  until  the  blue 
colour  due  to  the-  copper  is  destroyed,  may  give  misleading 
results.  .Frequently,  even  when  cadmium  is  absent,  small 
quantities  of  an  orange-red  precipitate  are  formed, 
especially  if  the  solution  be  cooled,  and  no  excess  of  potas- 
sium cyanide,  beyond  that  necessary  for  decolourising 
the  solution,  be  present.  This  precipitate  was  identified 
as  dithio-oxamidc,  OjHjXo^V — A.  8. 

Hydrocarbons  in  gas  mixtures  ;    Modification  of  Fresenius' 

method    for    determination    of .      F.     Henrich.     Z. 

angew.  Chem.  1910.  23,  441—446. 

For  the  determination  of  small  quantities  of  methane 
and  other  hydrocarbons  in  gases,  Fresenius  used  the 
ordinary  methods  of  elementary  analysis,  passing  the  gas, 
freed  from  carbon  dioxide,  through  a  tube  of  heated  copper 
oxide  and  weighing  the  products.  In  the  course  of  an 
investigation  of  the  composition  of  the  gases  from  the 
Wiesbaden  thermal  springs,  the  author  had  occasion  to 
use  this  process  and  has  introduced  certain  modifications. 
In  order  to  obtain  constant  results  it  is  necessary  to  employ 
a  layer  of  copper  oxide  of  75  cm.  in  length  instead  of 
the  ordinary  length  of  25  cm.  The  apparatus  includes, 
at  the  one  end,  a  gasometer  filled  with  air  and  a  Bunte's 
burette  containing  100  c.c.  of  the  gas  to  be  analysed, 
previously  freed  from  carbon  dioxide.  The  discharge 
tubes  from  these  two  vessels  are  joined  to  a  bulb  provided 
with  3  tubulures  in  the  form  of  a  T-piece.  The  third  arm 
of  this  T-piece  bulb  is  connected  with  the  drying  apparatus, 
consisting  of  two  bottles  containing  potassium  hydroxide 
and  sulphuric  acid,  respectively,  and  a  long  tube 
filled  with  granulated  soda-lime  and  calcium 
chloride.  Then  follows  the  combustion  tube  75 
em.  long,  then  the  tared  absorption  vissels  for 
the  determination  of  the  products  of  combustion. 
and  finally  an  aspirator  with  a  calcium  chloride  guard- 
tube.  The  combustion  is  effected  by  passing  a  fairly 
rapid  stream  of  air  and  of  the  gas  from  the  Bunte  burette 
through  the  apparatus,  in  such  a  way  that  the  passage 
of  the  100  c.c  occupies  15 — 20  minutes,  and  by  ^weeping 
out  the   apparatus   subsequently    by   means  of  at   least 

2  litres  of  air.  The  gases  in  question,  freed  from  carbon 
dioxide,  were  found  to  contain  0-41 — 077  per  cent,  by 
volume  of  methane.  In  certain  eases  the  ratios  of  carbon 
to  hydrogen  indicated  the  presence  of  unsaturated 
hylrocarbons  other  than  methane.  The  paper  contains 
a  detailed  account  of  the  methods  and  apparatus  used  for 
taking  the  samples  of  gases  from  the  springs  and  absorbing 
the  carbon  dioxide  before  analysis.— J.  F.  B. 

Bile  acids  [and  acetcne]  ;    Detection  of .     R.   Fritsch. 

Z.  anal.  Chem..  1910,  49,  94—97. 
For  the  detection  of  bile  acids,  Jolles'  reaction  (the 
appearance  of  a  transient  rose  colour  on  heating  with  a 
solution  of  rhamnose  and  strong  hydrochloric  acid,  and 
the  subsequent  development  of  a  yellowish-green 
iluoreseenee)  is  to  be  preferred  to  Pettenkofer's  te6t, 
because  it  is  found  to  be  more  characteristic  and  to 
demand  no  special  precautions  as  to  temperature  and  eon» 
centration.  A  delicate  test  for  acetone,  by  means  of 
which  0.01  grm.  per  c.c.  may  be  readily  detected,  is  the 
following : — The  solution  is  warmed  with  an  equal 
volume  of  strong  hydrochloric  acid  containing  a  few  drops 
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aoetone,  a  fine  magenta  culoui   i  d.  which  is  very 
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Valuation  of  commercial  hydrosulphites.     Sinnatt,    Set  VT1 
Volumetric  valuation of sodiun  olvtion.   Lukanow. 

va 

ratal  analytic  oj  icefa/e.      Ji  dlii  I 

See  \  II 

Valuation  o]  commercial  zinc  peroxide.     I  Set  VII. 

ining  hydrogen  peroxidt   m  prescnci   oj  persulphunc 
acid.    Skrabal  and  Vac<  k      8      VII. 

minrifion    oj   thi    mid   radical,   and    its    relation    to   thi 
commercial  bismuth  subnitrate.     Harrison. 
See  VII. 

Antimony  hydride  [reaction  and  determination],     Reokjeben 
ami   Giittioh.     So    VII. 

Determining  small  amounts  oj  iron  in  clay,  and  colorimetric 
determination   oj  cobalt   in   presenci    oj   nickel.     Mellor. 

Set    \  III.  I 

Ditirminimj    nickel    in    nickeUsieel     Rhead.     Set     X. 

Determining  acid  and  saponification    values  oj    dark    oils 
and  fait.     Mayer.     Set    XII 

Examination  ntint   substitutes  and  the  determination 

in    turpentine    "I    hydrocarbons     othei     than     terpenei 
Costo.     See  XIII. 

Use  oj  miscibility  curves   in   analysis.     Application  to  oil 
of  turpentine.     Louise.     Sei  XIII 

Distinguishing  between    I'ara  and  "  Ceylon- Para"    rubber 
and  other  rubber*.   Hinrichaen  and  Kindscher.  Set  XIV. 

tactic  and  and  its  anhydride.     Besson-     Sei    XV. 

estos-kaolin    filtration     method.     [Analysis     oj    tani 
solutions].     Small.     See    XV. 

Determination    oj    digras/ormir    in    moellons    and    m 
greases.     Levi  and  Manuel.     See  XV. 

Comparative    valuation    oj    gilatins   by   means   oj   melting 
point    determinations.      Hcrold.      Set     XV. 

Determination  oj  cam  sugar  [sucrose]  by  th 
Hudson.     Set    XVII. 

Detecting    formaldehyde    in    wine.     Hubert.     Set     XVIII. 

Reaction  oj  atnyl   alcohol.      Von    Wvs-    ami  others.     See 
\\  HI. 

Behaviour  of  protein  solutions    towani  1 

ination  of  casein   in   milk.  eicj.     Weyl.     Set    XlXv. 

ling    paraffin    inix    in   lurd.     Tin  ind    Hm>l 

XIX. v. 

minatwn  oj  jat  in  cocoa,  tic.     Prochnow.     See  XIXa. 

Determining    hydrasiim     in    jluid    extract     oj     hydra-It- 
Rupp.     Sei   XX. 

Ihl.  ding    artificial   colouring    matters     in    pharmaceutical 
preparations.     Paul.     Set  XX. 

Determining    phenol,    salici/l    alcohol  salicylic 

acid,    and    p-hydroxybenzoic    acid    as    tetrabromophe  nol . 

Autenrieth  and    Beimel.     See   XX.  /        \         VH.-^ 

Determination   oj   d-tartaric   acid.     Kling.     See    XX.  V^     J  ^t, 

Detecting  traces  of  formaldehyde  in  pretenet  of  acetaldehyde.      tubes,  :i.  4.  the  former  being  provided  with  a   valve,  8 

Den  _.         8et    XX.  When   the  gas  has  been    Iriven  over  into   I,   the  tap,   n,. 
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Hydrometers,    taceharometei 

I 

— .     K.    .F. .ii.   .    London.     I 
I'.,,     101  I    Fi  b.   is.  1909. 

\  \i    i  inted  ..ii  a  •  •".' ' 

quivalent   »alui  b  of  i  l,v  *"'''  '" 

.:  ,i   inn        \.  cursoi         ■■      '.ii  .1  .hi  i  he  nil 

indii  ati      imult Ij    I  hi    i  quivali  nl     ol   anj    di 

i    in  tei  m    i       I thei       i  ''■ 

i    direi  ted  to  Eng    Pat.  1366  ol  1896)     3   I    B 

analy  ing  .1  utomati  E.      H' 

p,  ibody,    »  «    Xorl        D.S.    Pal    944,274,  Dee.  28,  1909 
'In i.  apparatus  is  for  the  determination  ••!  oarbon  di 
in  flue  gases,  and  is  ol  I  he  I  j  pe  in  whi<  l.  a  definifc 
of  the  gas   to   be   analysed   is   passed  from  a   n 

1 lo  an  absorption  chamber,  the  percentage   ol 

carbon  dioxide  being  indicated  by  the  position  oi  eithei 
end  "I  the  oolumn  ol  absorbent  in  a  graduated  tnbe,  into 
which  ii  is  tun  ed  when  displaced  by  the  gas  not  absorbed 
The  measuring  ohamber  is  an  inverted  U-tube,  with  a 
connection  al  the  bottom  oi  each  limb  through  which 
water  can  be  admitted  to  Force  'he  gases  from  the 
measuring  ohamber  into  the  absorption  ohamber.  Two 
tubea  connected  to  the  furnace  Sues  al  points  where 
thi  re  is  a  suffii  ieht  difference  in  the  draught,  pass  vertically 
down  the  two  limbs  oi  the  invert!  .1  I  l-tube  anil  are  open 
ai  the  lower  end,  so  thai  normally  a  current  of  Hue  gases 
passes  into  one  limb  and  out  from  the  other  so  as  to 
thoroughly  sweep  oul  the  gases  left  after  the  previous 
test.      En  making   a    lest,    watci    is  paused   to  rise   in   the 

measuring   chamber,    thereby   sealing   the   gas-inlet    I 

outlet  tubes  and  entrapping  a  definite  volume  ol  the 
flue  gases,  and  forcing  these  gases  onl  through  a  capillary 
tube  into  the  absorption  chamber.  Tin  latter  may  take 
the  form  of  a  spiral  tube  wound  around  the  measuring 
chamber,  or  it  may  consist  oi  a  bulb  in  whioh  are  a  seriel 
of  shallow  trays  or  dishes,  so  as  to  i  xpose  a  large  surface 
oi  the  absorbing  liquid  after  the  body  of  liquid  has  been 
displaced  and  forced  into  the  measuring  tube.  The 
apparatus  may  be  adapted  by  suitable  known  means 
t.i  work  automatically  and  to  give  a  continuous  rcn.nl  of 
the  results  on  a  chart, — A.  T.  L. 

Qas  analysis;     ipparatus  for  volumetric .     A.  Loms- 

chakow.     Fr.   Pat.  405,972,  .June   14.   IilOf. 
The    absorption    vessel,     1.    communicates    at     its    upper 
as  well  as  its  loner  part  with  the  reservoir  vessel,  2,  by  the- 
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i-  dosed  and  after  an  interval,  some  of  the  liquid  in  2,  i- 

foroed  by  the  rubber  hand  pump  up  the  tube,  3,  into  I,  to 

me  more  rapid  and  complete  absorption  of  the  soluble 

constituent.— \\.  H  .('. 

I  .    Fery.     Krai    Addition,   dated  Aug.    10, 
I'.mi.i.  to  Ft.  Pat  404,131,  June  17.  1909  (this  J.,  1910, 

Feb  additional  claim  I  lie  use  of  compound  s]  irals 

composed  of  different  metallic  ribbons  having  diffeient 
coefficients  of  expansion,  placed  in  the  inlet  and  outlet 
port-  oi  the  apparatus.     The  spirals  are  connected  logeth  i 

n  pairs  by  a  rod,  and  are  so  constructed  that  one  spiral 
tends  to  unroll  and  tli  other  to  roll  up  when  oxposed 
to  increase  oi  temperature.  The  pair  of  spirals  is  connected 
to  a  pointer  which  moves  over  a  graduated  scale.  The 
s  loud  claim  is  tor  the  arrangement  of  Frames  of  compound 
mi  tallii  ribbons  plat  ed  as  bi  fore  and  connected  to  a  float 
which  dips  into  one  limb  oi  a  U-tube  tilled  with  mercury. 
The  other  limb  of  the  U-tube  is  connected  to  the  gas 
supply  in  a  similar  marine]  loan  ordinary  chemical  thermo- 
stat. As  the  frame-  are  altered  in  shape  due  to  expansion 
or  contraction,  the  float  sinks  or  rises  in  the  mercury. 
The  latt.r  rises  or  sinks  in  the  other  limb  of  the  U-tube 
and  alters  the  size  of  the  orifice  through  which  the  <_ 
passe-. — W.  H.  C. 

Spenpc  qrn'iii/   of   liquids;    Apparatus  /or  determining 

"" •     T.    Hillmer,    Bucharest,    Rnumania.     Enp. 

Pat.  16,536,  July  15.  1909 

IV.  Pat.  405,005  .if  1909  :   this   J.,  1910,  237.— T.  P.  ]  . 

XXIV.— MISCELLANEOUS  ABSTRACTS. 

Potassium  mercuri-iodide  dissolved  in  ether  and  water. 
Phenomena  observed.  Jas.  E.  Marsh,  (hem.  Soe. 
Proe.  1910.  26,  50. 

The  salt,  KI.HgI8,HvO, dissolves  in  ether  with  evolution  of 
heat,  and  this  solution  dissolves  water  with  a  further  evolu- 
tion of  he  t.  On  the  other  hand,  water  acts  on  Ihe  double 
salt  with  absorpt;on  of  heat  and  with  separat;on  of  pan 
of  the  mercuric  iodide  :  the  addition  of  ether  to  this  mixturt 
brings  about  complete  solution  with  evolution  of  heat.  A 
solution  of  one  molecular  proportion  of  potassium  and 
mercuric  iodides  in  seventeen  molecular  proportions  of 
ether  and  water  separates,  on  warming,  into  three  layers. 
As  the  temperature  rises,  the  middle  layer  gradually  cumm- 
in quantity  and  disappears.  On  cooling,  the  middle 
layer  reappears  again,  and  increasing  in  quantity  as  the 
temperature  falls,  eventually  abs  rbs  the  other  two. 
A  solution  of  less  concentration  than  the  above  gives,  on 
warming,  two  layers,  the  upper  one  increasing  as  the  tem- 
perature rises  and  being  re-absorbed  as  the  temperature 
falls.  With  a  solution  of  greater  concentration,  two 
layers  are  also  formed  on  warming,  but  in  this  case  it  is 
the  lower  layer  which  increases  with  the  temperature  and 
i-  i e. a I, -orbed  on  cooling.  When  potassium  iodide  and 
mercuric  iodide  in  molecular  proportions  are  dissolved 
in  cold  ether  with  the  addition  of  sufficient  water  to  form 
the  double  -alt.  KI,HgT2.H„0.  the  latter  crystallises  on 
warming  the  solution,  but  redissolves  on  cooling.  In  dry 
ethet  the  two  salts  dissolve,  forming  a  heavy  liquid  of  the 
composition  KI.HgIt.4(C,Hs)20. which  does  not  appreciable 
re  in  excess  of  ether.   The  salt, 2KI  +  HgI... does  not 

bring  about  the  miseibility  of  ether  and  water  to  the  - 

extent  as  the  salt,  KI-!-Hgl„.  nor  [is  the  effect  of  chance  oi 
o  mat  I  ed. 

Absorption    s^ctra   of  solutions;  a   possible    method    for 

delicti vng    tin     \,ri*ii>r<     of    intermediate    compound"    in 

chemical  reactions.      II.  0.  Jones  and  W.  w.   Stroi 

Amer.  Chem.  J.,  1910,  43,  224—227. 

When   sulphuric  acid  is  added   to  a  solution   of  uranyl 

nitrate  containing  free  nitric  acid  (to  render  the  absorption 

bands  sharper),  certain   of  the  bands  in  the    absorption 

spectrum   of  the  nitrate   arc  displaced  to  new   positions, 

the   amount   of  displacement    liecoming   greater   as  the 

amount  of  sulphuric  acid  added  is  increased,  until  finally 

the  bands  occupy  the  positions  of  those  observed  with  a 


solution  of  pure  uranyl  sulphate  to  which  sulphuric  acid 
has  been  added.  Analogous  results  were  obtained  on 
adding  hydrochloric  and  hydxobrornic  acids  to  uranyl 
nitrate,  nitric  acid  to  uranous  acetate,  and  hydrochlorio 
acid  to  ueodymium  acetate,  and  they  are  interpreted  as 
being  due  to  the  formation  of  series  of  intermediate  com- 
pounds in  the  reactions  mentioned. — A.  S. 

Tobacco    smoke  ;      The     cyanogen     compounds    contained 

in .     J.    Toth.     Chem.-Zeit.,  1910,    34,   298—2! 

The  author  determined  the', cyanogen  compounds  in  the 
smoke    from   different    cigar-tobaccos    by    two    dill' 
methods.     In  the  first  method  the  cyanogen  compounds 
were  absorbed  by  a  solution  of  caustic  potash  containing 
ferrous  hydroxide  in  suspension,  the  ferrocyanide  produced 
being  converted  into  copper  ferrocyanide,  and  the  iron  in 
the    latter    determined.        In    the    second    method    tin 
cyanogen   compounds   were   absorbed   in   caustic   potash 
solution  in  a  number  of  absorption-bottles,  the  quantity 
of  alkali   used   being  such  that  in   the  last  absorption- 
bottle,  the  alkali  was  free  from  carbonate  at  the  end  of  the 
experiments.     The     results     obtained     corresponded     b 
0-02 — 003  per  cent,    of    cyanogen    (C2N2)    by  the   lii- 
method   and  009  per  cent,   by  the  second   method,  the 
figures  in  both  cases  being  referred  to  the  weignt  of  the 
tobacco.     The  author  has  not  been  able  to  determine  the 
nature  of  the  cyanogen  compounds  present  in  the  smoke, 
but  points  out  that   free  hydrocyanic    acid    cannot   b 
present,   because  the  smoke   possesses  a   strong  alkalitt 
reaction. — A.  S. 

Patent. 

Colour;  Production  of- by  heating  certain  sub- 
stances. C.  K.  Tinkler.  Birmingham.  Eng.  Pat.  486G. 
Feb.  27,  1909. 
The  author  claims  the  production,  by  mixing  diphenyl- 
amine  or  other  primary  or  secondary  aromatic  amines 
with  chloronitrobenzene,  nitrotoluene,  or  similar  nitro- 
compounds, of  a  substance  which,  on  being  heated  to  a 
temperature  approximately  corresponding  with  the 
eutectic  point  of  the  constituents,  gives  rise  to  an  un- 
stable compound  of  a  different  colour  from  the  mixture, 
but  resumes  the  colourless  condition  on  cooling.  It  is 
proposed  to  use  such  mixtures  for  thermometric  purposes, 
or  as  a  temperature  indicator,  or  in  pictorial  toys. — J.  C.  C. 


Trade  Report. 

Mineral  production  of  the  United  Kingdom  in  1909.     Board 

of  Trade  J.,  March  24,  1910. 
The  following  tables,  showing  the  output  of  coal  and  other 
minerals  in  the  United  Kingdom  at  mines  worked  under  the 
Coal  and  Metalliferous  Mines  Regulation  Acts  (the  returns 
from  quarries  under  the  Quarries  Act  are  not  yet  available) 
during  the  year  1909,  with  comparative  figures  for  the 
preceding  year,  are  extracted  from  an  advance  proof 
of  the  Mines  and  Quarries  General  Report  and  Statistics 
for  1909  :— 

/. — Output  of  Minerals  under  the  Coal  Mines  Regulation 

Acts. 


1908. 

1909. 

Tons. 

5,217 
281,512,214 

292,981 

2,814.411 

404 

7.212 

7,860,814 

16,416 

2,891.564 

1 10,5111 

Tons. 
4,897 
263,758,662 

297,604 
2  695  861 

Clay  and  shale,  other  than  fire- 

da]   and  oil  shale    

Fire-clay  

551 

,     IT 
8,039.441 
16,392 
2,966,937 

118,641 

Sandstone  (including 
"  Ganister  "*] 

•The  quantity  of  Kanisti  r  obtained  was  106.477  tons  in  1908. 
and  112.317  tons  in  1909. 
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11. — Out pm  of  Mineral*  under  tin  MetaUiferout  Minn 
Regulation 


Barium  (compounds)   

1  m 
:iJ.M7i 
128,811 

101,497 
67,987 

1.549.401) 

,817 

822,500 

L  08,822 
104,050 

ir>,-jj.'. 
87,87  : 

PODJ 

36,212 
120 

200,862 

i  67 

!0,« 

M   

407,830 

Jll!!     i 

148,0-j:. 
82,223 

0,002 

■  Iml  ti .  1 1  ,    of  calcspar  in  1808  und'J   '4n  tons  in  I'.icm 

I  Including  7,9  mister  in  1808  and  8,418  tons  in  1909. 


The  abovr  figures  do  not  in  all  cases  represent  1 1 » 
production  oi  tie  minerals  for  the  year.  Large  quantities 
I  bi  vera]  important  minerals,  such  as  iron  ore,  limestone, 
andstono,  Blatc,  clay,  &c,  are  obtained  from  quarries 
Bnder  the  Quarries  Act  and  from  other  open  workings, 
the  returns  from  which  arc  not  yet  available.  The  I 
for  coal  ami  the  oresot  copper,  had,  and  zinc  may,  however, 
urded  as  substantially  complete 


Tlh  <!>  r man  clumicul  industry,   ('hem.  Trade  J.,  March    19, 
1910. 

The  German  chemical  industry  depends  on  the   fori 
trade  to  a  greater  extent  than  any  other  industry  in  that 
Country,    and.   therefore,    a    correct    interpretation    of    the 
■  I   export    -  enables  a  good  idea  of   its 

iition   to    be    formed.     The    figures    nave    just    I 

published  by  the  Imperial  Statistical  Bureau,  and  thi 
following  table  shows  the  aggregate  amounts  and  values 
for  the  past  three  years: — 


Imports. 


Wright 
metrli 


Value 

million 
pounds. 


Exports, 


Weight  Value 

metric  tons,        million 

pounds. 


1807 1.360.000 

1808 1,410, 

1909 1,600,000 


15 
14 

15-4 


2,800, 

2,800.000 
3,130,000 


28-6 
27-0 
81-2 


The  following  table  relates  to  coal-tar  colour  exports  : — 


1907  .  .  . 

1908  .  .  . 

1909  .  .  . 


Total 

Mill.  ; 


11-8 
10-4 
11-7 


Anilm. 

col<  >urs 

Mill.  pounds 


6-6 

4-9 
6-0 


Other  Alizarin 
Alizarin    Red.      colours. 
Mill,  pounds.   Mill,  pounds. 


0-43 
0-56 


0-68 

0-61 
0-54 


The  indigo  exports  last  year  amounted  to  about 
£2.000.1)00,  about  the  mean  between  the  values  of  1907 
and  1908.  The  exports  of  both  alizarin  colours  and  indigo 
to  Great  Britain  fell  about  33  per  cent,  as  compared 
with  1908.  Strenuous  efforts  arc  being  made  to  develop 
the  coal-tar  industry  in  the  United  States,  which  is 
Germany's  principal  market  for  these  products.  The 
marked  increases  made  under  the  new  tariff  in  the  dutii  s 
on    finished    products,    especially    coal-tar    colours,    will 

doubtless  have  an  adverse  effect,  and  it  is  feared  that  i 

rigid    precautions    will    be    taken    with    regard    to    the 


compulsory  working  oi  pat 

I     follows  : 


The  figun  ■  for  thi 


Exports  to  I  nib  d  B(  iti 
(Metric  ' 


Indigo 


The    Far   East   comes  next    in   importance  to   America 

market  for  German  ohemioal  produots.     Complaints 

are  made  regarding  the  growing  competition  of  English 

and  American  producers,  whilst  in  Japan  the  home 
competition  is  increasing.  Apart  from  Hi'-  production 
ol    i  atuial  drugs,  such  as  camphor,   peppermint   oil,  and 

i thol,    which    have    long    been    produced    Inn,    other 

blanches  of  the  industry  are  developing.  The  manu- 
facture of  fertilisers  is  now  one  of  importance,  whilst  the 
;i  |  ut  and  export  of  iodine  and  its  compounds  are  growing 
notably.  Germany  is  an  important  consumer  o!  Japanese 
camphor,  which  is  principally  need  in  the  manufacture 
of  celluloid,  of  which  Japan  in  turn  is  a  large  buyer. 
Attempts  are  being  made  to  establish  the  celluloid  industry 
in  Japan,  and  if  they  are  racci  -I  id.  Gt  rman  manufacturers 
will  naturally  be  affected.  The  export  of  coal-tar  colours 
to  Japan  increased  from  2,069  metric  tons  in  1908  to 
3,069  metric  tons  in  1909.  whilst  the  exports  of  artificial 
indigo  to  that  country  last  year  were  I  2S9  mil  i  ic  tons. 
As  a  market  for  pharmaceutical  products  the  Far  East 
is  of  great  importance,  and  Japan  is  taking  synthetic 
aromatic  oils,  which  are  used  m  the  scenting  of  soaps 
in  rapidly  increasing  quantities.  Germany's  third  gri 
marlot  for  chemical  products  is  Russia,  and  the  fears 
ohiefly  expressed,  so  far  as  the  mar  future  is  concerned, 
relate  to  the  impending  tariff  changes  and  the  propo  ed 
alterations  in  the  patent  law.  It  is  understood  that  the 
Tariff  Revision  Commission  now  sitting  at  St.  Petersburg 
is  in  favour  of  an  increase  on  some  classes  of  chemical 
products. 

In  heavy  ch<  mil  als  slight  ini  i'  a-'  1  are  shown  in  several 
products,  though  the  export  of  carbonate  ,,t  soda  has 
decreased  from  £255.000  in  190S  to  £245.000.  Caustic 
soda  has  increased  from  £82,000  in  \'.nis  to 
£89,500  last  year,  chloride  of  lime  from  £107,500  to 
£123,000,  and  caustic  potash  trom  £437.5oo  to £481,000. 
Synthetic  sodium  nitrate  is  specially  mentioned  in  the 
Statistics  for  the  first  tunc,  the  total  imports  last  year 
being  252  tons,  against  an  estimated  22  tons  in  1907; 
nitrate  of  lime  was  imported  from  Norway  to  the  amount 
of  2.H07  tons,  against  1,099  tons  in  the  previous  year. 

Netherlands    Customs    decisions.     Board     of    Trade     J.. 
March  17,   1910. 

A  Duxes    Decree,  dated  Jan.   28,   1910,  determines  the 
customs  classification  of    the  following  articles:-   .Mineral 
wax    or    ceresine ;     water-glass;     dinitrochlorobenzene ; 
celluloid   in    pipes   or   rods  ;     cocoa   butter   in    tablets    fi  r 
medical    purposes;     cobalt    acetate.     All    the    fori 
are  free  of  duty.       Celluloid    in    sheets:    and 
substance,"  a  solution  of  soap  containing  l<  ss  than  5  pr  i 
ent,  of    other   stilnhnririis.   are  dutiable  at  5   percent. 
i-alorem.     Milk     powder,     made    by    thickening    natural 
milk,   and   packed  in  scaled  tins,  is  dutiabli  nns 

per  100  kilos. 

Xorway  ;    Chemical  and  allied  industries  in in  1909. 

Chem.-Zeit.    1910.  34.   302. 

The  plant  at  Notodden  for  the  manufacture  of  N 
dtpetre  (calcium  nitrate)  was  in  regular  operation  during 
1909,  16,000  metric  tons  being  produced,  with  an  ex- 
penditure of  40,000  horse-power.  The  erection  of  the 
plant  near  the  Rjukan  waterfall  for  the  manufacture  of 
Norwegian  or  "  air-saltpetre  "  (by  the  Badische  process.; 
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see  Bernthsen.  this  J.,  1909,  706),  is  being  proceeded  with 
-  msly.  The  State  works  at  Eonigsberg  produced  in 
the  worlring  y  a  ! '.'08 — 9,  about  S300  kilos,  of  fine  silver 
or  about  1  SOb  kilos,  more  than  in  the  previous  year,  but 
as  the  price  fell  to  an  average  of  65-47  kronen  (£3  12s.  3$d.) 
per  kilo,  there  was  a  loss  on  the  year's  working.  At 
Egji  B  rtaJ,  6600  tons  ol  nickel  ore  were  mined  in 
190;'.  from  which  168  tons  of  nickel-copper  matte,  with 
a  content  of  70  tons  of  nickel,  were  produced  for  export 
purposes.  .\  ginc  ore  washing  plant  began  working  at  the 
I  iming  of  V  I  Grua  in  Hadeland  ;   up  to  the 

end  of  the  year,  I  J.  700  tons  of  crude  ore  were  treated. 
At  Hakedalen  5400  tons  of  zinc  ore  were  mined  by  the 
Bergwerks-Aki  Important     new     deposits 

of  zinc  ore  were  discovered  at  Beveral  places  in  eastern 
Norway  during  the  year.  In  the  large  iron  ore  districts 
of  North  Norway,  the  new  plant  at  South  Varanger  will 
begin  working  in  July  next,  with  an  estimated  annual 
production  of  600,000  tons  of  concentrates  and  ore- 
briquettes.  At  Salangen  [Tromso)  an  ore-briquetting 
plant  with  a  capacity  of  5000  tons  per  month  will  shortly 
he  in  operation.  The  works  at  Dunderlandstal  were 
closed  down  during  1909,  but  will  resume  work  after  the 
reconstruction  of  the  ore-concentrating  plant.  In  the 
Beitestaden  district,  to  the  north  of  the  Trondhjem  fjord, 
a  new  ore-field  has  been  discovered,  which,  it  is  estimated. 
covers  an  area  of  35,000  sq.  m.,  and  will  yield,  at  a 
depth  of  about  100  m..  nearly  71  million  tons  of  ore 
containing  about  55  per  cent,  of  iron.  The  production  of 
iron  and  steel  by  the  use  of  electrical  power  appears  to 
have  good  prospects  in  Norway,  and  several  works  have 
been  or  are  being  erected.  During  1909,  whilst  the 
price  of  copper  remained  about  normal,  that  of  sulphur 
was  very  low,  and  hence  tolerably  large  stocks  of  pyrites 
remained  unsold  at  the  end  of  the  year.  At  Sulitjelma 
126.000  tons  of  pyrites  were  produced,  of  which  110,000 
tons  were  exported,  whilst  16,000  tons  were  treated  by 
the  Elinor'-  process,  yielding  NOOO  tons  of  concentrates 
from  which  950  tons  of  copper  were  obtained.  At  Boros, 
27,000  tons  of  pyrites  were  produced,  of  which  10,000  tons 
were  exported,  and  17,000  tons  were  smelted,  yielding 
700  tons  of  copper.  The  total  Norwegian  production  of 
copper  and  pyrites  products  represented  a  value  of  about 
£427.800  as  compared  with  £414,000  in  the  previous 
year. — A.  8 
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Two  Wall  (  harts  FOB  St/gab  Chemists.  Published 
by  Norman  Roger  Altrincham,  Manchester.  England. 
Entered  at  Stationers'  Hall,  1910.  Price  5s.  net 
the  set,  or  3s.  net  for  cither  one  singly.  Postage  for 
the  set,  3d. 

Qui  chart  contains  two  tables  of  corrections  of  the   Biix 
hydrometer  for  different  temperatures,  the  first  in  which 
the  hydrometei  is  tested  at  s-J    I..  tie   second,  atl7'5  C, 
The  other  cl  a  tains  a  table  for  finding  the  sucrose 

content  of  juices,  clarified  with  l'i  per  cent,  of  sul  acetate 
of  lead,  from  the  Bpecific  gravity  of  the  original  juice. 
and   the    i  Schmidt    and   Haensch's 

polariseope.  when  observed  in  a  200  mm.  tube. 

..  TtniM'Ai.  Method    oi   Testing  Miscbllauxous 
exes,  iv  umiim:    Paints    am.   Paint   .Materials, 
Inks.  LtrBBiCATTNG  Oils,    Soaj  i       By  Percy  H. 

Walkeb.  Laboratory.     U.S.    D 

ot  Agriculture.  Bureau  ol  Chemistry.  Bull. 
No.  109  Govt,  Printing  Office.  Washington,  1910. 
Issued  April  22,  1908.     Revised  Feb.  28,  1910. 

Pamphlet.  Be,    containing    68    pages    of   Bubject 

ithods    are    given   in   detail, 

for  the  testing  and  analysis  of  materials  referred  to  in  the 

title,  and  acknowledgments  are  made  to  such  authorities 

Lunge,    Levi  Rideal,   Fernbach.   Hall,   Parry, 

Hurst,  Low,  and   others,  for  methods  found  most  useful. 


The   methods,    it    is   stated,    •■are  presented  in  this    form 
because     of     their     inaccessibility     at     present — sea!1 
as  they   are  throughout  chemical  literature— and  because 
those    selected    have    been    tested    in    practice   and    t 
especially  satisfactory."      The  principal  sections  treated  of 
ne      as     follows  : — I.   Specific      gravity      determinations. 
II.   Eamt    materials.     III.   Paints.     TV.   Black 
V.    Coloured     pigments.      VI.   Mixed     paints.      VII.    Inks. 
VIII.    Typewriter  ribbons  and  carbon  papers.       1\. 
ccllaneotis.    including    Babbitt     metal  ;    glue  :     glycerin  ; 
inking  pads  ;    lubricating  oils  :   rubber  ;   soap,  &c. 

i  Die  Gewinnung  des  Broms  in  der  Kau-industme. 
Von  Dr.  phil.  Max  Mitreiter.  Monogiaphien  uebnt 
client. -tech.  Fabrikations-Methcden.  Bd.  XN.  Wilhehn 
Enapp's  Verlag.     Halle  a.  S.  1910,    Price  M.  200. 

8vo.  volume,  containing  o4  pages  of  subject  matter  with 
24  illustrations.  The  text  is  subdivided  and  classified 
as  follows:-  I.  History  and  occurrence  of  brm 
II.  Extraction  and  preparation  of  bromine.  A.  Chemical 
processes.  B.  Electrolytic  processes.  C.  Refining  the 
bromine.  D.  Iron  bromide  and  "  Bromsalz  "  (a  mixture 
represented  as  NaBr03+NaBr).  E.  Further  treatment 
and  extraction  of  the  effluents  of  the  bromine  manufacture. 
F.  Analytical  methods  employed.  G.  Properties, 
and  commercial  relations  of  bromine. 

Cases    of    Industrial  Poisoning,    Fatal    and    nom- 
fatal    Accidents,  and  Dangerous  Occurences  in 
Factories.     Workshops.     So.,     during     1909. 
5048.]     Wyinan   &   Sons,   Fetter   Lane.    London.    E.C. 
Price  Id. 

The  total  number  of  cases  of  poisoning  which  occurred 
in  premises  under  the  Factory  and  Workshops  Act.  dui 
1909,    was   625,    whilst    42   deaths   are   reported,   against 
|    727  and  40  in   1908,  respectively.     In   1909,  there  were 
553  eases  of  lead  poisoning,  9  of  mercury,  3  of  phosphorus, 
4  due  to  arsenic,  and  the  remaining  56  to  anthrax.     15  fatal 
accidents    occurred    in    printing,    bleaching,    and    d\ 
works,  6  in  glass  works,  and  31  in  chemical  works.      No 
fatal  accident  occured  in  explosives  works.       (Com 
this  J.,  1909,  388.) 

Draft   Customs   Tariff   Law   for   Japan,    with      n 
Tariff  of  Import  Duties.     Board  of  Trade,  Commercial 
Dept..  March  1910. 

This  volume  shows,  as  tar  a<  possible,  the  present  rati  -  i  t 
duty  on  th«'  articles  specified  under  the  propos<  d  new  tariff, 
together  with  the  English  equivalents  of  the  present 
and  the  proposed  rates  of  duty. 

Journal  op  the   Municipal  School  of  Technology, 
Manchester.     Volume  2. 

Tins    volume    contains   the    following    papers,    amoi 

others :—"  The    electric    discharge    and    the    production 

of  nitric  acid."  by  W.  Cramp  and  B.  Hoyle.     "  Electrolytic 

corrosion,"  by  W.  W.  H.  Gee.     "A  means  of  estimating 

the  degree  of  mercerisation  in  cotton  yarns,"  by  E.  Enecht 

"  A  qualitative  test  for  mercerised  cotton."  by  E.  Enecht, 

"The  action  of  oxalic  acid  on  cellulose,"  by  E.  Kmcht. 

"  Some  quantitative  measurements  on  the  effect  of  drj  ing 

on   the   affinity   of   ordinary   and   mercerised   cotton   for 

dyestuffs,"    by    E.    Enecht.     "New    reactions    for    the 

characterisation    of   mercerised    cotton."   by   J.    Hiibner. 

Experiments  on  the  synthesis  of  1-methylcyclohexylidine- 

a'i    acid,"    by   W.    H.    Perkin    and   W.    •!.     Pope. 

"  Relation  between  the  crystalline  form  and  the  chemical 

constitution  of  the  picryl  derivatives."  by  G.  Jerusalem 

and  W.  .1.  i'o|K\      "  Polymorphism  with  especial  refer. 

i  di  tn  id  calcium  carbonate."  by  W.  Barlow 

"  Testing  of  yarns."  by  W.  Myers. 

•111.   SHALES    OF    NEW      Hut    SSWICK    AND    NOVA    ScOTIA    AND 

i]    SCOTLAND        By   K.    W.   Ells.     Canadian  Dept.   of 
Mines.     Government   Printing  Bureau.  Ottawa. 

This  report  contain  reports  on  the  oil  shales  of  New- 
Brunswick  and  Nova  Scotia,  and  also  on  the  Scottish 
oil-shale  industry,  including  an  account  of  the  processes 
and  plant  employed  at  the  Scottish  works. 
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New  Books. 

.    I  ii     i     l:        l  >i.    I  ahrikation  der  Gliihkoi  pot    t 
;»M.'Uililn  lit.     Km   I .. ■  1 1 r    ii.   Handbuch  mis  da  Praxis  l 
(XIII.    !.">•»    S.    in     131    Abbildgn.    ii.  8  Tal  I 
1 0 ii    Monographic!!  iili.  rlirniisch-tochiiischo  Fabrikationi 

Mi   g.   \.    I..   .Mux  Wohlgemuth  .  gr.  S  .     Halle, 
H     K      i  ,        1010.      \l    22  .   .Ic. Hi.  M.  23—. 

i  It,    J.    K.     Tlic   i  In  misti  \    ni    cyanide    solutions 

resulimg  fi'imi  ili'-  irriiimont  "i  ores      2d.  ed.,  correoted 

mil   ml.     N.Y.,    MoGrau  Hill    Book   Co      1910.     i     202 

net. 

I..-    Reproductions    photomecaniquea 

laonochromos.     Photogravure,    limiligravuro, 

i'uru\ ■hit.  i  I.  ..  rlr.      In   12  aver   I  15  tig.   Dnin.   Enryclo 
sdentifique      Bibliothcque  de  photographie,     Paris, 
I91U.     5  fr.,  Cart. 

".   Prof.   B.  :    Die  physikah'sch-chemischen   Eigen 

Iwhal'ti'i'  der  Le  Mil   82  Abbildgn.  un  Text   u. 

VIII,  20SS     33.  Il<  (1    Die.  V\      onschaft.Samm- 

natunvissriisrliaftl.     u.     matbeuiat.     Moiiographien. 

\i°.    Braunschweig,    !•'.    Vieweg    ,v     Sohn.      1910.      oloth, 

M 

iltiitl,  G. :  Plan)  analysis,  qualitative  and 
ouaniiiaiiM  :  tr.  from  the  German  l>v  II.  G  Greenish. 
N.Y..C.  E.  Stecherl  &  Co.,  1909, [1910],     16  +  280  p.  tabs.. 

mil  i   i  I..    $3.60    ml. 

m.  11.:  Fabrication  des  huiles  minerales   >'i  pyro- 

genccs.     Preparation  dee  huiles  composees  pour  le  grais- 

uagc    ilrs    nun  i  iiiiis    huiles    speciales.     tn-8. 

P  i     .   1910.      10  fr. 

land.     Mi      p.        Die    elektrooheroischen    Patent- 

schrilten  der  Vereinigton  Staaton  v  Amerika.      Auszvige 

len  Patent  sehrif  t  en,  zusammengestellt  u.  m.  ausfiihrl. 

u.     Namcnrcg  rsehen.     1.    Bd.  :     Elektro- 

thermisehe  Verfahren  u.  Apparate  ;  Entladgn.  durch  Gase. 

-in   S    mi    352   Fig        33b.  Monographien  iib.  ange- 

Ite    Eektro  rsg.    v.    Vikt.    Engelhardt.    gr. 

Halle,  W.   Knapp.     1910.     M.   12—. 

Bitkbrand,  \\ .  F. :  Analyse  der  Silikat-  u.  Karbonat- 
ne.  Deutsche  Ausg.,  unter  Mitwirkg.  dcs  Vorf. 
fibers  a  besorgt  v.  E.  Wilke-Dorfurt.  2.  stark  verm. 
Am!,  der  "Pi  I  ■:■  zur  Analyse  der  Silikatgesteine  " 

v.  W.  I'  II  Uebrand,  dentsch  v.  E.  Zschimmer,  Leiprig. 
1899.  (XVI.  25S  S.  ,„.  26  Fig.)  gr.  8°.  Leipzig,  W. 
ingelmann  nun.     11  0  i   oloth,  M.  7. 

■lone,*,  H.  ('. :  Introduction  i"  physical  chemistry. 
Cr   Bvo.     Maomillan,  London,  1910.     net,  7s. 

Latta,  M.  Nishet:  American  producer  gas  practice 
and  industrial  ering.     N.Y.,  D.  Van  Nostrand 

Co.      1909,  [1910].    660  p.  M.  8°,  .1..  $6  net 

Leeds,    F.   H.,   ami  Butter  field.    W.  J.    A.:   Acetylene: 

Tlir    r  I  its  generation  and  use.     2ml    ed.    re- 

I  and  enlarged.     Cr.  8vo,  pp.  408.  C  Griffin,  London, 
1910.     -N'i  I    • 

Lob,  Dr.  VV. :  Grundzuge  der  Elektrochemie.  2..  Verm. 
u.  verb.  Aufl.  m.  42  in  den  Text  gedr.  Abbildgn.  (Vlll 
174  S.)  kl.  8       U  pzig,  J.  .1.  Weber.     1910,    Cloth,  M.  3' 

Ostwald  u.  Dr.  I!.  Luther:  Hand-  u.  Hulfsbueh  zur 
Ausfiihrung  physiko-chemischer  Messungen.  :>.  Aufl.. 
Krsn  ,  ]ir.  I;.  Luther  u.  K.  Drucker.  (XVI, 573  8.  m. 
351  Fig.),  gr.  v.  Leipzig,  W.  Engelmann.  1910.  Cloth, 
I 

O-tirald's :  Klassiker   der   exakten  Wissenschaften.    8°. 
.-.  W.   Engelmann. 

Mr.  172)  l)r.  .Iran:  Abhandlungen  6b.  die 
he    der    Gewichtszunahme    \.    Zinn    a.     Blei    l>eim 

Verkalken.  Deutsch  hrsg.   u.   m.  Anmerkgn.   versehen  v. 

Enisi  Ichcnhauscr  u.  Max  Speter.  (66  8.  m.  2  Abbildgn.) 
cloth,  M.   1.20. 

(6),  73) u.  L.  Pea* de S:int-GiUes  :  Unter- 

sochungcn  ill',  die  Atnnitaten.  Ueber  Bildungu.  Zersetz- 
ung  der  Aether.  Annales  de  chimie  n  de  physique.  3e 
tome  05,  p.  3S5  :  66,  p.  5  et  68,  p.  225.  Dehors,  u 
hrsg.  v.  Margar.  u.  Alb.  Laden  burg.  212  S.  m.  2  Taf.) 
1910.     Cloth.  M.  4.40. 


Ptenurte,  J.:    Lee  Comb  L"  partie,    Prodaiti 

industriels,  agricoles  el  oommerciaux,  Gi  in  3avec48fig. 
Doin,   Pan  .   1910.   7   fr. 

Plotnikow,  Dr.  J. :    Photoohemie.     (VIII,   182  v  m    16 

s        ||,, ii,,  \\  .  Knapp.     i9io,     v    ;  mi. 

Pfachl,    Hi     \         Einfuhrung    in    die    Kolloidohemie. 
Km  Alin      del    Kolloidchemii    i.   Studierende,  Lehrer  n. 

I  ibriksleiter.  ■:..  mum  Aufl  (69  •  Dresden  Th. 
Bteinkopft,   1910.     M.   1.80. 

POlllet   I'.  \.    |        /.'HI,    |,l         11,  Ml   '    '    V     '  i  I'.'l  il    III         III, 

\ .  isu.  he    die    aul    \ 

Portlandzi  1896  ihri  nahmen. 

I I  let  inti  i  rial  iocale  Vei  band  I  Id  dei 
Teohnik,  V.  Congress,  Copenhagen  im  Septbr  1909.) 
(Ill,  63  S.  in.  Abbildgn    u    I  Tal     gi    8       Kopenh 

ii;.  E.  C.  Gad)  1010.     M.  3. 

Rttsaett,    IT     I...    and    fl  l  dtural 

bacteriology.     Madison,  Wi    .  II.  I.   Rue  ell,  1909,  L < t>10]. 
241  p.  il.  diagrs.,  12  .  ci,  $1.25. 

Sharpc,  T:      Modern  foundry   pi  a e;   iml.   moulding, 

materials  used,  machinery  and  applianci    .  etc.     2nd  ed. 
NY..  Spoil  «V  Chamberlain.   1000.  [1910].      10+750  p.  il. 
8°,  cl.,   $8. 

!'■  M  Lilerator,  die,  1890—1910  :    Vera  ichnis  der  wich- 
"  ii  Erscheingn.  i\n-  letzten  20  Jahre,  abgesohlossen  im 
Ian.   1910.  (43  8.)  kl.  8       Leipzig,  Schulze  A  Co.    1910. 
M.  1. 

Zeitschrift  I.  physiiab'sohe  Chemie,  Stochiometrie  u. 
Verwandtschaftslehre.  Hrsg,  v.  emer.  Prof.  Wilh.  Ostv 
u.  Prof.  J.  11.  van!  Hot).  70.  Bd.  H.  Jubell 
Svante  Axrhenius  zur  Feier  des  26jahr.  Bestandes  seiner 
Theorie  iln-  elektrolyl  Dissociation  gewidmet  v.  semen 
Freunden  a.  Schiilern.  (VI,  667  S.  m.  70  Fig.)  gr.  8°. 
Leipzig,  W.  Engelmann.     1910.     M.   17. 


*Dissertations. 

(Prices   vary,   from  two  to   three  shillings.] 
Aronst/um,    1!.:      Synthese    dcs     l.^-Dioxy-S-Methyl- 

flavons.     Bern.     1909.     33  8.     8°. 

Berkold,  O. :    Deber  Stickstoffbindung  durch  Barium- 

carbidbildungsgemische  u.   techn     Bariumcarbid.     Berlin. 

1908.  58  S.     8°. 

QUsen.  R.  :  Ueber  die  pro 
Futtennittel     benutzten     Kornerfruohte.      Bern.      1909. 
:;i  8.     8°. 

Hakn,  A.  :  Beitrage  zur  Kenntniss  der  Mono-  und 
Sesquiterpene.     Leipzig.     1909.     81  S.     8°. 

11, 11 1.  R.  :  Etude  sur  la  ritesse  d  oxydation  de  1'acide 
chlorhydrique  par  1'acide  chromique  en  presence  de  eataly- 
sants  mineraux.     Gent.     1909.     60  S.  m.  6  Abl>.     8°.. 

1.  nul:  inn  n, i.  (1.  :    Britragozur  Kcnnl  niss  der  Kinw  irkung 
-.on  Natronlauge  auf  Baumwolle.     Dresden,    1909. 
in.   17  Eg.  u.  4  Taf.     8°. 

./.•/.  J.:    Zur  analvtisrhrn  Bestimmung  der  Dntei 
phosphorsiiure,  phosphorigen  Saure  u.  unterphosphoi 
Saure  einzeln  u.  nebeneinander.     Zur  Kenntniss  dei  Gntei 
phosphorsaurc.     Bejlin.      1909.     30  S.     8°. 

Reutlinger,  K.  :   Ueber  den  Einfluss  des  Kes  elsteins  und 
ahnlicher     warmehemmender    Ablagerun;:en     auf    Wirt- 
ifthchkeil  u.  Beta  it  vori  Heizvorri 

Miinehcn    (Techn.     Hochsch.)    1909.     74    S.    m.    22    Fig. 
(ir.  8° 

Tuck,  '.'.  -.     Regelungen     von    Zw 

Gasmaschinen.    Berlin-Charlottcnburg.    1909.     48    S.  m. 
12  Fig.     8°. 

Siehter,  E.  :    Zur  Kenmi  hrenoles,  des  ather- 

ischen  Oeles  der  Fruchte  von  Dau>  u  I..    Berlin 

1909.  47  8.     S°. 

Rinne.  F.  :  Zur  chemisch  mineralogischcn  Erforschung 
d.  dtsohen.  Kalisalzlagerstiitten.     Leipzig.     1909.     8°. 

•Compiled   by    H.   Grevel   and  Co..  33.    Kn  rent 

Garden,  London.  W.C.,  from  v.  «  orks  and  diss,  rtationo 

in  the  following  lists  can  be  obtained. 


PATENT   LIST. 


[April  15,  1»10. 


Patent  List. 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  Riven  are  (i)  in  the  case  of  Applica- 
tions (or  Patents,  the  dates  of  Application,  and  c it >  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  arc  open  to 
Inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


1.— GENERAL  PLANT:     MACHINERY. 

Applications. 

6315.  Leask.  Apparatus  for  cooling  water, or  treating 
gases  with  liquids.     Mar.   14. 

6697.  Ooplans  and  Longsdon.  Centrifugal  separating 
machines  for  use  in  purifying  water,  etc.     .Mar.  17. 

0712.  Lloyd.  Manufacture  of  tanks  and  other  vessels. 
Mar.  17. 

6967.  Tattcrsall.    Drying  machines.*     Mar.  19. 

7109.  Reid.  Apparatus  tor  separating  liquids  and  solids. 
Mar.   22. 

7152.  Humphrey.    Raising  or  forcing  liquids.     Mar.  22. 

7183.  Szonyi  (Dobrarryi).    Stoves  or  furnaces.     Mar.  22. 

7287    k  la  Mnhlenbananst.  u.  Mascbinenfabr.  vorm. 

Gebr.  Seek,  and  H.  Krusi  mark).  Apparatus  for  loosen- 
ing goe  ds  laden  in  hulk.*     Mar.  23. 

7529    Davey.     Raising  or  forcing  liquids.     Mar.  26. 

7537.  Donnan  and  Slade.  Removal  of  small  particles 
from  air  and  othei   gasi  >.     Mar.  26. 

<  .  -Mi-i  i  ii-  Mr.  ificatioss  Accepted. 

33(>2  (1909).  Ilges.  Rectifying  liquids  by  distillation. 
Mar.  23. 

3924  '1909).  Daw-kins  (McLeod).  Centrifugal  separators. 
Mar.  23. 

4358(1909).  fsherwood.    Filtering  apparatus.     Mar.  31. 

6515  (1909).  Schmidt.     See  under  11. 

6557  (1909).  Kirkham,  Hulett.  and  Chandler.  Ltd., 
and  Blake.  Apparatus  for  cooling  and  condensing  gases, 
vapours,  &e.     Mar.  31. 

19,694  1909).  Maschinenbauges.  Martini  und  Huneke. 
Production  of  non-oxidising  protective  gas  for  use  with 
inflammable  liquids.     Mar.  31. 

20,822     (1909).     Matter.         Concentrating     apparatus. 

Mar.   31. 

21.418  (19C9).  Tattcrsall.  Apparatus  for  evaporating 
and   cooling   liquids   and    moistening   gases.     Mar.    31. 

24,594  (1909).  Bleischhauer.  Vacuum  jacketed  vessels. 
Mar.   23. 

27. .".'J9  (19C9).  Lohmann.  Composite  filtering  apparatus 
for  liquids.     Mar.  31. 

30,478(19u9).     Foster.     Pyrometers.     Ma:.  HI. 

II.   FUEL;    CAS;      MINERAL    OILS   AND  WAXES. 

DESTRUCTIVE    DISTILLATION;    HEATING; 

LIGHTING. 

Applications. 

6487.  Christie.  Horizontal  regenerative  coke  ovens. 
Mar.   1 5. 

6502.  Sandmann.     Gas  producers.*     Mar.   15. 

6504.  Summers.  Coking  furnaces.  [U.S.  Appl.,  Mar  19, 
190!!.]*     Mar.  15. 

6508.  Burstall,  and  British  Pure  Fuel,  Ltd.,  Extracting 
tar  and  other  by-products  from  gases.      Mar.  15. 

6509.  Burstali,  and  British  Pure  Fuel,  Ltd.  Retort. 
Mar.   15. 

6527.  Jones.    See  under  VII. 

6622.  Diehl  and  Faber.    Manufacture  of  coke.*     Mar.  16. 

6746.  Mombaur.    Manufacture  of  artificial  coal.  Mar.  17. 
Wiil.    Gas  producers  of  the  suction  type.  Mar.  17. 

'1793.   Tullv.      Retort   furnaces  for  the  destrucli 
filiation    oi    coal.     [Addition    to    No.    20,592    of    1909 
Mar.   17. 

6913.   Fabry.     Regenerative  coke  ovens.*     Mar.  18. 

6898.   Hfissener  and  others.      Apparatus  for  removing 
one    vapour   from   distillation   gases   freed    from    tar 
and  ammonia.     [Ger.  Appl.,  Sept,  8,  1909.]*     Mar.  18. 


6899.  Hfissener  and  others.  Extracting  tar  from  hot 
distillation  gases.      [Ger.  Appl..  Sept.  2,  1909.]*     Mar.  18. 

6900.  HuSBOner  and  others.  Extracting  ammoniaca, 
-alts  from  distillation  gases  free  from  tar.  [Ger.  Appl] 
Sept.   8.   1909.]*     Mar.    18. 

7007.  Clarkson  and  Behrmann.  Manufacture  of  briquettes 
from  peat  bog.     Mar.  21. 

701S.    Morgan.     Incandescent  gas  mantles.     Alar.  21 

7049.  Summers.    Coking  processes.    [U.S.  Appl.,  Apr.  21 
1909.]*     Mar.  21. 

7201.    Bourdos.      Manufacture   of   metal   filaments  fi 
,  Ii  it  ii<-  lamps.      Mar.  22. 

7316.  Von  Bauer.    Coke  ovens.*     Mar.  23. 

7331.  Madden  and  Houskeeper.  Preparation  of  con- 
ducting filaments.     [U.S.  Appl.,  Mar.  31.  1909.]*  Mar.  23. 

7240.  K.  &  A.  Water-Gas  Co.,  Ltd.,  and  Smith.  UiMisinj 
in  water-gas  plants,  fine  breeze  and  other  similar  fuel  of 
small  grade.     Mar.  24. 


- 


Complete  Specifications  Accepted, 


28.053  (1908).  Mason's  Gas  Power  Co.,  and  others 
Production  of  gas  from  bituminous  fuel  in  gas  producers. 
Mar.    31. 

28.0.14    (190S).    Mascn's    Gas    Power    Co.,    and    others. 
Production  of  recoverable  ammonia  in   making  producer 
Mar.  31. 

6279  (1909).  Zirfas.    Coke  ovens.     Mar.  23. 

H449  (1909).  Wilson.  Working  of  vertical  gas  retorts. 
Mar.  31. 

6515  (1909).  Schmidt.     Purification  of  gases.     Mar.  23. 

8163  (1909).  Bloxam  (Treibaeher  Choir  Werke).  Manu- 
facture of  pyrophoric  masses.     Mar.  23. 

13,097  (1909).  Burnett.  Extracting  water  from  washed 
coal,  (.specially  for  treating  washed  fine  coal  for  coking. 
Mar.  23. 

13.796  (1909).  Zindler.  Manufacture  of  gas  by  con- 
tinuous dry  distillation.     Mar.  31. 

15,643  and  22,290  (1909).  Richards  and  Pringlo. 
Apparatus  for  distilling  coal  and  recovering  the  products. 
Mar.   31. 

15.661  (1909).     Thomas.     Gas  producer.       Mar.  31. 

16,211  (1909).  Kunheim  und  Co.  Sulisiance  for  igniting 
purposes.     Mar.  23. 

19,419  (1909).  Broker.  Retort  furnaces  for  making  gas. 
Mar.  23. 

19,829  (1909).  Bloxam  (Treibaeher  Chcm.  Work.). 
Manufacture  of  pyrophoric  masses.     Mar.  31. 

22,703  (1909).  "  Bloxam  (Sparlicht-Ges.).  Mantles  for 
incandescent  gas  lamps.     Mar.  23. 

214  (1910).  Chandler.  Apparatus  for  purifying  gas. 
Mar.   23. 

III.— TAR  AND  TAR  PRODUCTS. 

Application. 

7057.  Newton  (Bayer  und  Co.).  Manufacture  of 
oetendione  and  its  homologues.     Mar.  21. 

Complete  Specifications  Accepted. 

7315  (1909).  Zimmermann  (Chem.  Fabr.  auf  Aetien, 
vorm.  E.  Sobering).  Catalysts  for  the  hydrogenation 
or   dehvdrogenation   of   oreanic   compounds.      Mar.    23. 

11,932  (1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  anthracene  derivatives.     Mar.  31. 


l\       i  OLOUR1NG    M  VTTERS    \XH    l>>  ES. 


Applications. 


Manufacture 


6351.   lmray  (Soc.  Chem.  Ind.  in  Basic), 
of  brominated  vat  dyestuffs.*     Mar.   14. 

6364.  Newton  (Bayer  und  Co.).     Manufacture   of   dye- 
stuffs  of  the  triphenylmethane  scries.     Mar.  14. 

7056.    Newton    (Bayer  und  Co.).    Manufacture    of  azo 
dyes.     Mar.  21. 

Toon      |;;,i,   I, ,i,|      i  ;,   .,  li.i    i, n,|    Co.).       Manufacture    of 
dyestuffs.     Mar.  21. 

7404.  Le  Sueur.    Substances  for  use  in  the  manufacture 
of  dyes.     Mar.  24. 
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11,736  (1909)  K.llis  (Cli, hi.  Fabi  rorm.  Sandos). 
\i  , .,■■  violet- blue  dyestufl    oi    the  gallooyanine 

M   i    31. 
tii.:!7T     1909).    JohoBon     Badisclu     \nilin    and    Sod* 

Manufacture  and  use  of  indi lot matt 

23. 
31,580  (1909).  Johnson  (Kalle  und  Co.).     Manufacture 
iif  ii. 'u   compounds  and  colouring   matters.     Mar.  31. 

V      FIBRES;    TKXTII.KS ;    CELLULOSE;     PAPER. 

\m  [l   it  IONS. 

m,l  Imhoff.     Preserving  tin  weighted  silk.* 
Mar.  16. 

Iferokens.     Manufacture  of  inflammable  celluloid 

tutes      [Ger.  Appl.,  Mar,  IT.  1909.]*     Mar.  16. 

8631,    Baage.      [noreaaing  the  waterproof    property  of 

substances  prepared  with  sulphite-cellulose  lye  as  landing 

malcnal.*      Mar.    16 

6785.   (nouye  and  Mochida.     Treating  the  raw  material 

pun  silk.  '  [Japanese  Appl.,  Julj   15,  1909.]*     Mar.  17. 

7042.  Millspaugb.    Paper  making.    [U.S.  Appl.,  Oct.  7, 

■ 
7061.   Riesenfeld  and  Langfelder.  Apparatus  for.treating 
textile   goods.*     Mar.   21. 
7324.  Edward  Lloyd,  Ltd.,  and  Martin.     Paper  making. 

23. 
7611.  Tiokel.     Treatment  of  ramie,  rhea,  china  grass, 
and  other  vegetable  lil'if-.     Mar.  26. 

i '.  \i  ii.iri   8pw  moAnoNa   \n  i  rftxd. 
27,201     1908      Kanissadjian.      Manufacture  ol   a  non- 
intlammahlc  celluloid-like  material.     Mar.  23. 

10,795  (1909).  May  and  Qrosvenor,  Coating  and  drying 
apparatus  for  paper,  cloth,  >ve.     Mar.  23. 

In. 77i'  1909).  Galaj  and  Galay.  Applying  coatings  of 
metal  and  collodion  t<>  paper,  glass,  &c.     Mar.  23. 

23,547  (1909),  Friedlander  and  Tuebben.  Providing 
linen  and  the  like  with  a  washable  ooating.     Mar.  23. 

VI.     BLEACHING;  DYKING;  PRINTING; 
K1XISHING. 
Applications. 

6510.   Simpson.    Apparatus  for  dyeing  fabrics.    Mar.  15. 

7051.   K  i-senfeld  and  Langfelder.     See  under  V. 

7094.  Gee.  f.  Chem.  Ind.  in  Basel.  Producing  discharge 
effects  on  i, 'loured  grounds.  [Ger.  Appl..  Feb.  14.  1910.]* 
Mar.   21. 

7120.  Calico  Printers' Assoc..  Ltd..  and  Kcnyon.  Block- 
printing  on  textile  fabrics.*     Alar.    22. 

i    -Mil  iii:  specifications  Accepted. 

18.701  (1909).  Johnson  (Badischo  Anilin  und  Soda 
Fabrik).  Production  of  colours  on  vegetable  fibres. 
Mar.    23. 

19.770  (1909).  Margotin.  Bleaching  fabrics,  threads, 
and  other  material.     Mar.  31. 

VII      vil'S:    ALKALIS;   SALTS:   NON-METALLIC 
ELEMENTS. 

Applications. 

Aeluson.  Dertocculating      insoluble      I 

Mar.    16. 

6525    Joni  -         Ammonia  concentration   plant  for  gas 
etc      Mar.    15. 

6601.   Kuthenburg.     Sea  under  X. 

6900.   Hu— run    and  others.      Sa    under   II. 

7079.   Mackenzie.     Hydrating  lime*     Mar.  21. 

7092.  Imray  iSoc.  Chem.  Ind.  in  Basle).  Precipitation 
of  alkaline  earth  oxalates.*     Mar.   21. 

717'.  and  7306.  Boc.  l'Air  Liquide.  Separation  of 
nitrogen  from  air.  (Fr.  Appls..  Mar.  23  and  24.  1909.]* 
Mai     -■-  and  23. 

7319.  Pressor.  Production  of  oxides  of  nitrogen.  [Ger. 
Appl-  June    1.    1909  i*      Mar.   23. 

7472.  King's  Norton  Metal  Co..  Ltd..  and  others. 
Treatment  ol  ammoniacal  solutions  used  for  dissolving 
oupro-metallic  fouling  from  the  bores  of  guns  and  rifles. 
Mar. 


'■...Mill         -,,..,.■  i     •  -.   -        \.    |    I.I     I 

28  ii.,  i  i  1908),     Uaso:  ' 

16,64 1  1 1909)    Johnson  I  Badi    hi      Vnilin    and    s,,du 

Bfebrik).     Mi facture  "i  oompound     containing   silicon 

and  nitrogen.     Mar.  23. 

22,384  1909  Wettei  (Vogel).  Compounds  ol  anti- 
Mar.  31. 

23,188  (1909).  Parker.   \l Eaotun  ol   odium  peroxide. 


Mar    2:t 

24,946  I 9) 

of  ozone.      Mar. 

26,027  (1909). 

mi, I       Mai.    31. 
27.231   (1909), 


Ozonair,  Ltd.,  and  Joseph.     Production 

II 
Klencke.       Manufacl  ore  oi     ulphui  ii 


lliiiiianii  and  Teisler.      Production  "I 
odium  aluminium  Buoi  idi       Mar.  31. 
29,669  (1909).   VonSchmoll.   Production  of  a  solution  of 

water-class.      Mar.    2:i. 

Vlll.    GLASS;    CERAMICS 

COMPLETE   Sl'KCIEK  3ATION    ACCEPTED. 

19.772  (1909).     Galay  and  Galay.     N"    under  V. 
IX.-  HI   [LDLNG   MATERIALS. 

Applications. 
6384.  Sundell.    Composition  for  making  artificial  stone, 

and  method  of  hardening  artieles  made  t !,,,,  h  ,nn.      [Sued. 
Appl.,  Mar.   15,   1909.]*     Mar.   14. 

6751.   Eewitt.  Manufacture    of    Portland    cement. 

Mar.    17. 

7136.  Reuss. 
Mar.   22. 

7155.  Cecchi. 


Process   for   making   paste   for   pla  ter, 


Manufacture  of  artificial  stone  or  plates 
and  other  cement   agglomerates.*     Mar.   22. 

Complete  Specifications  Accepted. 
19.997  and  27,366  (1909).     Earle.    See  under  X 1 1 1 . 

V-  METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURG'S 
Applications. 

6368.     Casper.        Recovery  of  copper  from  solutions. 
Mar.    14. 

6374.  Simpson.         Manufacture   of   hardenable    steel- 
Mar.   14. 

6485.  Wilm.     Process  for  improving  alloys.*     Mar.  15. 

6601.  Kuthenburg.       Rocoverj    of    metals   from   fused 
salts.     Mar.   16. 

6670.  Ashcroft.       Metallurgy   of   lead-bearing  zinc  sul- 
phides.*    Mar.    16. 

6754.   London  Eliktron  Works  Co.,  Ltd.,  and  Kardos. 
Detinniug  tin   plate  or  tin  plate  scrap.     Mar.   17. 

6774.    Casper.    Treatment  of  pyritie  ores.      Mar.    17. 

6780.  Duke.     Alloys.     Mar.   17. 

6977.  Arbuckle.     Apparatus   for  treating  crushed  ore 
products  for  the  recovery  of  the  metal  content.*  Mar.  19. 

7024.    Graf.       Alloys    and    process    of    making    ' 
Mar.  21. 

7224  and  7225.   Smith  and  Dcakin.      Apparatus  for  the 
elei  tn, deposition  of  metals.      Mar.   23. 

7226.   Smith   and    Dcakin.       Electroplating    barrel    ap- 
paratus.    .Mar.  23. 

72s:!.   Haslani.     Apparatus  for  treating  desiccated  air 
for  use  in   blast   furnaces.      Mar.   23. 

7303.   Harden.     Reduction  of  metals  from  their  oxides 
or  other  compounds.     Mar.   23. 

7329.  Ashcroft.         Metallurgy     of     zinc-bearing      lead 
sulphides.*     Mar.  23. 

7444.  Ashcroft.  Metallurgy     of     metal     sulphides. 

Mar.   24. 

7472.  King's  Norton  Metal  Co.,  and  others 
VII. 

7536.   Ashcroft.         M  sulphides.' 

Mar.  26. 

Complete  Specuti  itions  Accepted. 

2s.  1 7:;  (1908).      Sulman,  Picard,  and  Ballot.     Concen- 
tration of  ores.     Mar.   31. 

6529  (1909).  Kuthenburg.       Treatment    of    manganese 
and  chromium  ores  containing  iron.     Mar.   23. 
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14.351  (1909).        Harrison   (ReeineUi).      Furnaces   lor 

producing  cast  iron  and  steel.     Mar.   .:>. 

14,541  (1909).  Hubiu-r.  Apparatus  for  desulphurising 
or  otherwise  treating  orea     Mar.  31. 

15,183  1909).  Caster.  Prodnoing.  from  foundry  iron  a 
product  having  properties  of  high  grade  tool  and  high 
speed  steel.     Mai 

19,887(1909).  Hi.u1m.ii.  Metallic  oompositione    Mar.  23. 

21.497  1909)  Batchelor  and  Balchelor.  Recovery  of 
tin  and  iron  from  tin  plate  Borap.      Mar.   23. 

XI.— ELECTRO-CHEMISTK5  . 
Applications. 
669S  and  6597.  Sohott  und  Gen.    Electrorytu  apparatus 
having  a  hquid  anode.      [Additions  to  No.  14.288  of  1909. 
Ger.   Appls..   Mar.   30,    1909.]*      Mar.    16. 

676S.  Stars  Kopparberge  BergslagB  Aktiebolag.  Electric 
furnaces  and  method  of  charging  them.  [Swed.  Appl.. 
Mar.    19,    1909.]*     Mar.    17. 

7224  to  7226.     Smith  and  Deakin.     See  under  X. 

Complete  Specifications  Ao  lited. 
6820  (1909).  Reid.    Electric  furnaces.     Mar.  23. 
12.4119  (1909).  Cowper-Coles.       Apparatus    for  electro- 
plating tubes  and  rods.     Mar.  31. 

27. 972  -1909).     Hay.     Electric  furnaces.     Mar.  23. 

XII.— FATS  :    OILS ;    WAXES. 
Complete  Specification  Accepted. 
16,148  (1909).  Wijnberg.         Extracting   and   purifying 
waxes,  fats,  and  oils.     Mar.  23. 

XIII. —PAINTS:    PIGMENTS;    VARNISHES; 

RESINS. 
Applications. 

6365.  Newton  (Bayer  und  Co.).  Manufacture  of  pig- 
ments or  lakes.     Mar.   14. 

6552.  Sparshott.  Manufacture  of  linoleum.  Mar.  15. 
Complete  Specifications  Accepted. 

5976  (1909).  Ogilvie  and  Mitchell.  Obtaining  resins 
and  oils  from  wood.     Mar.  23. 

6573  (1909).  Boose  (Stern  and  Boose).  Paints  and  like 
coating  compositions.     Mar.  23. 

17.277  (1909).  Bellet.  Apparatus  for  making  ultra- 
marine blues,  etc.     Mar.  23. 

19,997  and  27,366  (1909).  Earle.  Colour  washes  for 
plaster,  brickwork,  etc.     Mar.  23. 

24,001  (1909).  Fabr.  de  Vernis  et  Prod.  Chimiques. 
Composition  for  coating  the  hulls  of  ships,  etc.     Mar.  31. 

XIV.— INDIA-RUBBER  :    GUTTAPERCHA. 
Applications. 

6486.  Blo.xam  (Callender).  Production  of  rubber  or 
substances  closely  resembling  it.  and  ferments  therefor. 
Mar.    15. 

7139.  General  Caoutchouc  Co.  Separating  caoutchouc 
from  resinous  products.  [Fr.  Appl..  June  22.  1909.]* 
Mar.   22. 

7153.  Barv.  Regeneration  of  valcanised  rubber.* 
Mar.  22. 

7299.  Perkin  and  Weizmann.  Treatment  of  raw 
natural  products  containing  caoutchouc,  gutta-percha, 
&c.     Mar.  23. 

7:r,s;.  Matthews.  Treatment  of  raw  natural  products 
containing  caoutchouc.     Mar.  23. 

Complete  Specifications  Accepted. 

3617  (1909.)  Marlow  and  Barlow.  Drying  and  storing 
rubber  and  similar  products.      Mar.  23. 

9061  (1909).  Ouiguet.  Apparatus  for  extracting  rubber 
and  other  gums  from  plants,  barks,  fibres,  &e.      Mar.  31, 

13,390     1909].    I rmann.     Manufacture   of  an   elastic 

foam  or  sponge  structure  from  rubber,  &e.     Mar.  23. 

XV.— LEATHER  ;    BONE;    HORN;    GLUE. 
Application-. 
7066.  Hoenig.     Manufacture    of    extracts    for    nse    in 
tanning.     (Austrian  Appl.,  April  19,  1909.]*     Mar.  21. 

7438^  Dickerson.  Production  of  tanning  agents  bom 
waste  liquors.*     Mar.  24. 


i  omplbte  Specifications  Accepted. 

27,536  (1909).  Beaulieu.  Machine  for  carroting  skins, 
Mar.  31. 

■21(19  (1910).  Jensen  (Fitzroy  Tanning  Co.).  Tanning 
process.      Mar.  '23. 

XV1X— SUGAR;    STARCH;    GUM. 

Application. 

7032.   Wulk.in.     Manufacture    of    dextrine.     Mar,     21. 

XVIII.— FERMENTATION  INDUSTRIES. 
Applications. 

6376.    Loew.      Pasteurising   beci.*     Mar.    14. 

6481    and   6482.    Pich.      Production  of  yeast.      .Mar.    15. 

6506.  Epstein.  Treatments  or  utilisations  of  fer- 
mentations  or   cultivations.     Mar.    15. 

6741.   Ekstrom.     Production    of    alcohol.     Mar.     17. 

7166.   YVinde.     Manufacture    of    malt.*     Mar.    22. 

7188.  Nance.     Production    of    beverages.     Mar.    22. 

739S.  Adlam.  Apparatus  for  sparging  brewers'  wort.* 
Mar.  24. 


XIX. 


-FOODS;     WATER  PURIFICATION: 
SANITATION. 


Applications. 

6697.   Coplans  and   Longsdon.      See   under  I. 
6721.  I.oring.     Manufacture  of  flour.     Mar.    17. 
7041.   Sulzberger.    Utilisation  of  waste  products.  Mar.  21. 
7427.  Gebr.      von      Nies.-en.       Improvement  of   coffee. 
[Ger.  Appl..  Mar.  25.   1909.1*     Mar.   24. 

7466.  Herendeen.     Manufacture    of    flour.*     Mar.    24. 
7548  and  7549.   Leask.     Refuse  destructors.     Mar.   26. 

Complete  Specifications  Accepted. 

4786  (1909k  Jones.  Apparatus  for  treating  water. 
Mar.  31. 

14.649  (1909).  Le  Faguays.  Method  and  apparatus  for 
disinfecting.     Mar.  31. 

21,184  (1909).  Gans.  Removing  iron  from  water  and 
regenerating   the    materials   used.     Mar.    31. 

23, 705  (1909).  Greiser.     Manufacture  of  cocoa.     Mar.  31. 

30,512  (1909).  Xogier.  Method  of  sterilising  liquids. 
Mar.  23. 

XX.— ORGANIC     PRODUCTS;      MEDICINAL     SUB- 
STANCES;   ESSENTIAL  OILS. 

Complete  Specifications  Accepted. 

7315  (1909).  Zimmermann  (Chem.  Fabr.  auf  Actien, 
vorm.   E.   Schering).     See  under  HI. 

7322  (1909).  Kondakow.  Manufacture  of  bornylene 
from  dextro-perinene.     Mar.   31. 

24,062  (1909).  Ainaud  and  Posternak.  Preparing  iodine 
derivatives  of  fatty  acids.     Mar.  23. 

25,138  (1909).  Chem.  Pharm.  Laboratorium  "  Sahir." 
Producing   a   dry   formaldehyde   compound.     Mar.    23. 

25,773  (1909).'  Von  Wiilfing.  Preparing  salts  of  lactal- 
bumen.     Mar.  31. 

XXI.— PHOTOGRAPHIC  MATERIALS 
AND  PROCESSES. 

Application. 
6327.   Dawson  and  Finlay.    Colour  photography.  Mar  14. 

Complete  Specifications  Accepted. 

19.772   !  1909|.   Oalay  and  Galay.  See  under  V. 

21,281  ( 1909).  Surv  and  Bastyns.  Colour  photography. 
Mar.  31. 

X XII.— EXPLOSIVES  :    MATCHES. 

Application. 
6517.   Pierce.     Explosives.     Mar.     15. 


165 

Journal  of  the  Society  of  Chemical  Industry. 


N o    B,    \  "i     XXIX 


APRIL  30,   1910. 


.   Vol.  XXI.X. 


The   Society   of   Chemical   Industry. 

Past  Presidents. 

Sir  I'  i      toscoe,  B.A.,  D.C.L.,  LL.D.. 

I'l.  i>. .   F.R.S.  1881  —  1882. 
i  n  derick    A.    Abel,    Bart       B 

O.,    D  C.L  .    D.Sc  ,    IK  S             ...  1882-  1883. 

.Walter  Weld F.R.S 188S— 1884. 

•  Mr  Win.  II.  ivrkm.  1,1,. P..  Ph.D.,  F.R.8.  1884—1886. 

I.     K     Mtupratt,    1,1,1) 1885—1886. 

'  iward   1885—1887. 

Mr  Jams*  l>.«ar.  M.A.,  LL.D.,  K.R.8 1887—1888. 

Lodwlg  Uond,   l'h.l>.,   F.R.S 1888—1889. 

thlan   Bell,  Bart.,  K.K.s 1889—1890. 

i  r  k    1890—1891. 

i      i  Reynolds,  M.D.,  D.Sc,  F.R.8.  1891—1892. 
"mi  John   Kvans.   E.C.B.,   D.C.I..,  LL.D., 

Si    1'.    IKS 1892—1893. 

C.  C.  Stanford 1893—1894. 

Iward  Thorpe,    C.B.,    LL.D.,    Sc.D., 

I'h.  li .,  F.K.S 1894—1896. 

i.iii.-    l'vr.T    1895—1896. 

[Edward  Schunck,  Ph.D.,  F.R.S 1896—1897. 

Frank  Clowe*,  D.Sc 1897—1898. 

George    lit  ill. v,    1,1.11.,   F.R.S 1898—1899. 

c.  1.  ( 'hamlliT,  D.Sc.,  M.D.,  Ph.D.,  LL.D.  1899—1900. 

)0*.  W.  Swan,  D. Si.,  M.A.,  F.R.S 1900—1901. 

Ivan  Levinstein  1901— 190S. 

)b   \Vm.   Ramsay,   K.C.B.,   D.Sc,  LL.D., 

IKS 1903—1904. 

Wm.  H.  .Nichols,  M.S.,  LL.D.,  D.Sc 1904—1905. 

Edward  Divers,  M.D.,  D.Sc,  F.R.S 1905—1908. 

Eustace  Carey    1906 — 1907. 

Sir  Bovcrton  Redwood,  D.Sc 1907—1908. 

Raphael  Meldola.  F.R.S 1908—1909. 

t  Deceased. 

Ion. — The  names  printed  In  ilalici  in  the    following   list*   are 
these  nf  Members  who  retire  from  their  respective  office*  at  the 
mlng  Annual  General  Meeting. 

LIST  OF  COUNCIL,  1909-1910. 


President  :     President  Ira  Remsen. 
Vice-Presidents  : 

Prof.  R.  Meldola,  F.R.S. 
Sir  Boverton  Redwood. 
II  alter  F.  Reid. 
Geo.  C.  Stone. 
Dr.  T.  B.   Wagner. 
R.  C.  Woodcock. 


Dr.  0.  Beilby,  F.R.S. 

Eustaee  Carry. 

Dr.  J.  T.  Dunn. 

1.  Grant  Hooper. 

A    R.  Ling. 

Prof.  A.  Liversidge,  F.R.S. 

Ordinary  Members  of  Council : 

Prof.  P.  Phillips  Bedson. 

Pnl.  W.  Hodgson  Ellis. 

Oscar  Outtmanu.     , 

H.  Hemingway. 

Prof.  O.  G.  Henderson. 

Pro/.  W.  R    E.  Hodgkinson. 

Sectional  Chairmen  and  Secretaries 
Birmingham 


D.  Lloyd  Howard. 
Dr.  Charles  A.  Keane. 
Prof.  W.  R.  Lang. 
Harold  Van  der  Linde. 
B.  E.  R.  Newland*. 
Dr   Julius  Raschen. 


I>r  1    Slater  Price. 
Dr.  Milton  h.  llerseg. 
Mai  Muspratt.  M.P. 
Dr.  J.  LeiriotcUsch. 
R.  H   Clayton. 
ft  J    Potter. 
I>r   W.  H.  Walker. 
Maximilian   Tocfl. 

1'enteroat. 
S,  J.  Play/air. 
Prof.  J.  A.  SchoBeld. 
Pro,.     n\  M.  Gardner. 


F.  R.  O'Shaughnessy. 
CANADIAN. 

|  Alfred  Burton. 

Liverpool. 

W.  Roscoe  Hardwick. 
London. 

I         J.  H.  Coste. 
Manchester. 

Julius     Hilbner. 
Newcastle. 

Dr.  F.  C.  Garrett. 
New  England. 

Alan  A.  Claflin. 
New  York. 

1  Dr.  H.  Schweitzer. 

Nottingham. 

I  S.  R.  Trotman. 

Scottish. 

Dr.  G.  B.  Neave. 
Sydney,  N.S.W. 

1  T.  U.  Walton. 

Yorkshire. 

I  Thomas  Fairley. 


Honorary  Treasurer  : 
Thomas  Tyrer.  Stirling  Chemical   Works,  Stratford, 


B. 


Honorary  Foreign  Secretary : 
Dr.  Rudolph  Messel. 

Qneral  Secretary :    Charles   G.   Cre««well,   59,   Palace  Chamber*, 
Westminster,  S.W. 
Ttlegraphic  Addrett :    69.  Palatable,  London. 
Telephone  Kumber  :    715,  Victoria. 


I'HK    .i'H'R.NAL, 


Publication  Contmittre. 
The  President. 


Julian  i.    Baker, 

J.  Carter   Hi  11. 

0,  r.  Crow, 

Edw.  Diver*,  M.D.,li.Se.,l  .n.s. 

T.  Fairle\ . 

Prof.  a.  0.  Green. 

H.  Hemingway. 

John  Heron. 

Prof.    W.    R.    E.    Hodgkinson. 

Ph.D. 
o.  T.  HoUoway. 
E.  Grant  Hooper. 
David  Howard. 
Julius  Hilbner. 
Charles  A.  Keane,  D.Sc,  l'li.D. 


.1.  Lewkowltooh,  l'h.n. 
a.  H.  Ling. 

N.   II.  Martin. 
B.   E.  R.   Newland*. 
.inlm  Pattlnson. 
I    '..  Perkln,  K.R.8. 
I'.  B.  Power,  I'll. 1 1. 
II.   It.  Procter. 
Sir  Bovcrton  Redwood. 
Walter  F.  Reid. 
John  Sniller. 
L.  T.  Thome,  Ph.D. 
Thomas  Tyrer. 


Editor  : 

WaUon  Smith,  34,  Upper  Park  Road,  Haverstock  Hill,  N.W. 

Assisted  by  the  following  Stag  ol  Abitractort. 


J.  Allan XII. 

E. F.Armstrong, )  Yvm   viv 

Ph.D.,  D.Sc.  f  XVIII..XIX. 

J.  O.  Braithwaite XX. 

J   F  Brigga       i     v-     xvn ' 
*.  r.Bngg*  ..  <        XVIII. 

T.F.Burton,  (III.,  XX.,  XXI., 
B.Sc 1     Patent  List. 

J.  C.  Cain,  D.Sc  IV.,  VI.,  XX. 

W.  H.  Coleman   .   I.,  III..  VII. 

A.  H.  Coote,  B.Sc 111.,  X. 

P.  F.  Crosland V.,  VI. 

J.  T.  Dunn.  D.Sc VII.,  X. 

L.  Eynon,  B.Sc  XVII.,  XVIII. 

E.  Fellmann,  Ph.D.  TV.,  V.,  VI. 

Walter  C.  Han-  \  VTtT  TT 
cock,  B.A.       J    *~'     1A- 

J.W.Hinchley    ^Jn'.^ifJ: 

J.  H.  Johnston XIXb. 

A.  T.  Larter,  B.Sc  II.,  IX.,  X. 

E.  W.  Lewie XIV. 

G.  W.  Maodonald,  M.Sc  XXII. 


P.  Marsden,  Ph.D.    IV.,  v.,  VI 
C.  A.  Mitchell,!     V1T      YTIT 

B.A.  >     iu-  ilu- 

Barker  North VI.,  XI. 

W.  H.  Perkins  II..  VII.,  X..  XI. 

R.I     Phillips    VII.,  XI. 

T.  H,  Pope,     J  XVIII.,  XIX., 

B.Sc.  1     XX.,  XXJ. 

W.  E.  F.  Pnwney II.,  X. 

O.  Reinher*   VII.,  IX. 

F.  Rowley  X.,  XI. 

F.  Sheddcn XX. 

A.  Shonk  . .  III.,  VII.,  X.,  XI. 

R.  L.  Slan XVin. 

A.  Slebold  IV.,  v.,  VII.,  XIII. 

W.  P.  Skertehly   . . 


1     XII., 
XIX. 


F.  Southerden,    j    VTI..     IX, 


B.Sc 
H.  H.  Stephenson 


XX. 

VIII.,  IX. 


L.' J.'de  Whalley,  B.Sc.    xVlL 
C.  A.  Wonham,  B.Sc.  . .  X.,  XI. 


Birmingham   Section. 


Chairman  :     T.  Slater  Price. 
Comn  Met  : 


F.  H.  Alcock. 
N.  Parr  Booth. 
P.  F.  FranUand. 
H.  L.  Heathcote. 
A.  H.  Biomt. 


0.  F.  Hudson. 
E.  Hunt. 
J.  F.  Liverttecae. 
C.  A.  Mander. 
J.  C.  Mann. 


R.  S.  MorreU. 
H.  T.  Pinnock. 
E.  ft  Rossiter. 
Harry  Silvester. 


Hon.  Local  Secretary  and  Treasurer. 
F.  R.  O'Shaughnessy,  Tyburn,  nr.  Birmingham. 

The  following  take  office  after  the  \nmi.il  General  Meeting  — 
Committee.:  Keith  Benham,  William  Clifford,  E.  A.  Lewis,  Thos. 
Turner,  A.  R.  Warnes. 


Canadian    Section. 


Chairman  :    Milton  L.  Hcrsey. 

Vict-Chairmen  : 
Wallace  P.  Cohoe,  A.   MOGUL   IF.  Lash  Miller. 


ML.  AUard. 
E.  G.  R.  Ardagh. 
C.  F.  Bar.lorf. 
W.  Hodgson  Ellis. 


Committee  : 

Nevil     N. 
C,  F.   Heebner. 
F.  L.  Langmnir. 
A.  Nieghorn. 


R.  F.  Ruttan. 
\\ .  B,  lindali. 
T.  H.  Wardlewortn. 
G.  J.  II  ebster. 


Hon.  Treasurer  :  J.  W.  Bain.  University  of  Toronto. 

Hon.  Local  Secretary  : 

Alfred  Burton,  2-16.  Liberty  Street,  Toronto. 

'"The  following  take  office  after  the  Annual  General  Meeting  :— 
Chairman:  W.  Lash  Miller;  IV ■-''Aoi'rman :  R.  r .  Ruttan; 
Committee  :   J.  H.  Barrett.  11.  I-.  Bmslie,  Milton  L.  Hersey. 


4<n; 


SECTIONAL    COMMITTEES. 


[April  30,  1910. 


Liverpool  Section. 


Chairman :    Mas  Muspratt,  M.P. 

Vice-chairman  :     I .   T.  Con.roy. 
Committee  : 
Arthur  Carey.  "     RawMfli 

Bustace  Carev.  w.  II.  Roberts. 

G.  a  Clayton.  11.   B.   - 

'     W    Taylor. 
Hon.  Treasurer :    W.  1". 

Hon.  Local  .Secretary  : 
W.  R.  Hardwick,  13,  Batavia  Buildings,  Hackins  Hey,  Liverpool. 

The  foUowini  i  the  Annual  General  Meeting    - 

Chairman  .   Arttiur  Carey  :    Vice-Chairman  :  Mux  Muspratt,  M.P.  ; 
Committer:    .1-    I     '    inroj     I     '•     Donnan,  .1.  Kent  Smith,  1  rank 


J.  W.  Towers. 
1/,-x    Watt. 
W.  Collingwood 
Williams. 
Thompson. 


London   Section. 


Chairman  :    J.  Leur&owiUch. 
Vice-Chairman  :     E.  Grant  Hooper. 


Committer  : 

ii     /.'   Hodgkinson. 

Q.    I.  Holloway. 

Ii.   1,.  Howard. 

C.  .1.  Keane. 

\v.  .1.  Leonard. 


F.  B.  Power. 
W.  F.  Reid. 
L.  T.  Thome. 
■/.  A.  Voelcker. 


A.  C.  Chapman. 

W.  P.   Dreaper. 

A.  Harden. 

S,  Godfrey  Hall. 

H.  Hemintticay.  \V.  J.  Leonard. 

Hon.  Local  Secretary  and  Treasurer  : 

.1.  H.  Coste.  Utopia,  Gloucester  Road.  Teddington. 

The  following  take  office  alter  the    \nnual  Hernial   Meeting 
Chairman :     E.   Gran!    Hooper;    CommttUs:    Julian  L.   linker. 
W.  J.  Dibdin,  J.  Lewkowitech    i    Gordon  Parker.  B.  Robertson, 


Manchester  Section. 


Chairman  :  E.  H.  Clayton. 
Vice-Chairman  :    G.    J .    Fowler. 


J.  Allan. 
W.  H.  Bentley. 
W.  H.  Coleman. 
W.  B.  Hart. 


Committee  : 
J.  H.  Hoseason. 
T.  Jackson. 
A'.  Kneeht. 
■I.  H.  Lester. 


w.  Thomson 
J.  F.  Thorpe. 

L.  E.  Vlies. 
E.  E.  ir,Wr. 


Hon.  Local  Secretary  : 
Julius  Hiibner,  Ash  Villa,  Cheadle  Hulme,  Cheshire. 
The  following  take  office  after  the  Annual  Genera]  Meeting: — 
J.  Carter    lull.   Hans    Benfey,   J.    Burger,    Bertram 
Hart. 


Newcastle  Section. 


Chairman  :    C .  .1 .  Potter. 
Viee-Chairman:    A.  H.  Martin. 


AM.  Allhusen.  T.  W.  Hogg.  Sir  A.  Noble. 

P.   P.  Bedson.  Max  Hdzapfel  John  Pattinson. 

J.  T.  Dunn.  E.  F.  Hooper.  Henry  I'rile. 

A.  A.  Hall.  H.  Louis.  A.  Short. 

Hon.  Local  Secretary  and  Treasurer  : 

F.  C.  Garrett,  Armstrong  College,  Ncwcastle-on-Tyne. 

The  following  take  office  ait.-r  the  Annual  General  Meeting : — 
Chairman  i.  l\  Hoopi  I  Vi  < /•■' irmon  C  i  Potter;  Com- 
mitter:  C.  P.  Baker,  G.  I'.  Lishman,  X.  H.  Martin. 


New   England   Section. 


Chaxrman  :    W.  H.  Walker. 

Vice-chairman  :    c.   L.  Gagnebin 

Committee  : 

ir.  />  ii  a, i  inn  a 

M.  J.  Langdon. 

.1       /,.    S'lT'im 

W.  B.  Piper. 


v  /  Sharpies 
F.  G.  8tantial. 
H.  I>.  Talhf.t. 
S.  H.  Wilder. 


F.  E.  Atteaux. 
Stewart  F.  Carter. 
T.  J.  Clexton. 
C.H.  I 

a  ii.  am. 

Hon.  Treasurer  : 

Frank  W.  Atwood,  216,  Milk  Street,  Boston,  Mass.,  U.S.A. 

Hon.  Loral  Secretary  : 

A.  A.  Claflin,  88,  Broad  Street,  Boston,  Mass.,  U.S.A. 

Tie-  following  take  office  aftei  tbe   Umual  General  Meeting : 
•  e      l-  l  .  Bannan,  Eugene  Barry,  Robert  J.  Keller,  irthur 

,,    i  i'ii.     Jasper  Whiting. 


New  York  Section. 


Chairman:    Maximilian  Toch. 
Vice-Chairman:  C.  F.  McKenna. 


Committee  : 
W.  I>.  Home. 
/..  >'.  Koanstamm. 
Huiio  Lieber. 
E.  G.  Love. 


R.  W.  Moore. 
T.  J.  Parker. 
F.  J.  Pond. 
Geo.  C.  Stone. 


I..  X    Adler. 
T.  Lyuton  Briggs. 
V.  Coblentz. 
W.  F.  Fuerst. 
Bernhard  C.  Hesse. 

Hon.   Treasurer  :    Frank  C.   R.  Hemingway,   133,  Front  Street, 
New  York  City,  U.S.A. 

Hon.  Local  Secretary  : 

H.  Schweitzer,  117,  Hudson  Street,  New  York  City,  U.S.A. 

The  following  take  office  alter  the  Annual  General  Meeting  I 

Chairman:      C.     F.     McKenna        Committee:      L.     H.     liaekelaud. 
Charles  liaskerville.  C.  A.  Doiemns,  G.  W.  Thompson.  1).  Wesson 


Nottingham  Section. 


Chairman  :    S.  J.  Pentecost. 
Vice-chairman  :    O.  Quibell. 
Committee  : 
L.  Archbutt.  F.  Stanley  Kipping.       Q.J.Ward. 

F.  J.  R.  CaruUa.  T.  H.  Lloyd.  J.  White. 

J.  Golding.  J.  M.  C.  Paton.  J.  T.  Wood. 

T.  F.  Harvey.  H.  J.  S.  Sand. 

Hon.  Local  Secretary  and  Treasurer  : 
S.  R.  Trotman,  1,  Regent  Street,  Nottingham. 

The  following  take  office  after  the  Annual  General  Meeting  : 
Committee:   J.  Dunford.  W.  G.  Tinynans.  .1.  M.  Wilkie. 


Scottish   Section. 


A.  Campion. 
Jos.  J.  Dobbie. 
D.  B.  Dott. 
Harry  Dunlop. 
Thos.  Etrnti. 
Thos.  Gray. 


Chairman  :   D.  J.  Play/air. 

Vice-Chairman  :    Robert  Hamilton 

Committee  : 

F.  W.  Rarfls. 

G.  G.  Henderson, 
George  Lean. 
J.  S.  Macarthnr. 
W.  G.  McKeUar. 


H.  Marshall. 
David  Perry. 
R.  T.  Thomson. 
Chat.  W.  Toumsend. 
John  Traquair. 


Hon.  Secretary  and  Treasurer: 

G.  B.  Neave,  The  Technical  College,  Glasgow. 

The  following  take  office  after  the  Annual  General  Meeting  ; — 
Chairman  :  Thos.  Gray  ;  Vice-Chairman  :  Thos  Ewan  ;  Com- 
mittee :  A.  Davidson.  \V.  B.  Diek. Robert  Hamilton.  Jas.  Hendrick, 
M.  Hodgart.  D.  J.  Plaviair.  W.  Rintoul. 


Sydney,  N.S.W.,  Section. 


Chairman  :    J.  A.  Schofleld. 
Vice-Chairman  :    R.  Greig-Smith. 
Committee  : 
R.  Davidson.  i     G.  Harker.  ,     A.  A.  Ramsay 

W.  A.   Dixon.  :     L.  Meggitt.  S.  E.  Sible> . 

W.  B.  Gray.  .     Jas.  M.  Petrie.  F.  W.  Spenoei. 

Hon.  Local  Secretary  and  Treasurer  : 
T.  U.  Walton.  Colonial  Sugar  Co.,  O'Connell  Street,  Sydney,  N.S.W. 


Yorkshire  Section. 


Cliairman  :    W.  M.  Ga  finer. 
Vice-Chairman  :    H.   R.   Procter. 


W.  A.  Bone. 
F.  W.  Branson. 
E.A.Brotherton.M.P. 
J.    Evans. 


Committee  : 
W.  Ha  nil  Hill. 
L.   L.  Lloyd. 
W.  McD.  Mackey. 
L.  T.  O'Shea. 


A.  G.  Perkin. 
F.  W.  Richardson. 
A.  Smithells. 
A    W.  Wilson. 


Hon.  Local  Secretary  and  Treasurer  : 
1.  Fairley.  17,  East  Parade.  Leeds. 

The  following  take  office  after  tie-  Annual  General  Meeting  :- 

Chairman:     K.   A.    I'.rotlierton,    M.l'.;     Committee  :    .1.    W,   Cobb. 
S.  H.   IJavies,   W.  M.  Gardner. 
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Oflicial    Notice. 

\\M    vi.  GENER  it  MEETING,  1910 

i  e  with  the  provisions  of   By-law  84,  notioe 

.     goon    i  liul    tip-     Vim         I  i  Mci  i will 

:!  in  tin   Natural  I'lul.i -n|iii\  Lecture  Theatre  oi 
reohnical  College,  tllasgow.  «,(   10.30a.m.. on  Wedm 
July  fith,  1010.      V  programme  of  the  proceeding 
'  hi  tins  numbei  i>l  the  Journal. 

nice  \>nli   the   pro  Bj  law    72,  the 

not itioa  thai    n    has  awarded  the    Medal 
of  il  of  Chemical  Industry  to  Mr.  Thomas  'I 

for  I  ious  services  to  the  Societj  and  to  Applied 

(  lu  in 
In    accordanci     with    the    i»r   visions    of      Ivy-liw     24. 
i    i-  horelty  gii  en  thai   i  liosi    mi  n  bi  r     ivho       lit 
v   in    the   li-t    of     Council    will    n 
I    their  respective  offices   at    the   forthcoming   Annual 
mg. 
•    Mr.  Walter  I".  Reid  has  In    n  nominated  lo  the  office  oi 
K\  law   20  :     Dr.  .1.    Lewkow  iteoh,    Di 
ell  YV.   Moore,    and  Dr.  Harvei   W.  Wiley,  have   been 
ed  Vici    Presidents  under  By-law  2  Land  President 
Etemsen  has   been   nominated    i  Vici    Pn    idcnt    under 
By-law    20       \lr.  Thomns  Tyrci   lia     been  appointed    II"' 
i   Dr.    R.    Messel.   Hon.  Foreign  Seen 
Bj  1   w   35. 

■    hcrcb\    invited  to  nominate,  on  ir  befori 

23rd   next,     in    .iii'i     ptoper    persons    to    !ill     four 

vacanciis  anion;   the  ordinan  t    tbi    Council 

and  foi  bi  obtained. 

ii  n.  fr   m  1  lir  Seen  lai  \  -  I  Ihi    Si  i  ii  ty. 

in  ordinary   membi  r  of  I  'i  uni  il  sliall   b< 
nominatixl    by   ten     -  members   upon    Form    li  in 

p\    of   which   form   shall    be   furnished 
l.v   the    Secretary    upon    the    written    or    verbal    request 
ny   member,    but    a    mi  mbcr   shall   not    be   eligible   t< 
than  one  such  nomination  form,  and  I ]      mei    ' 
nominated  shall  sign  the  declaration  si  i  Forth  i  n  the  fori) 
A  nomination  shall  be  declared  invalid  bj  the  Council  if  : 
thereon   nominated   i-   disqualified   foi 
ii    ineligible   to   be  elected,  .'is   provided    bj    thi 
By-laws. 
V  The  nomination  is  thi  authorised  printed 

.  not  in  the  manner  directed  thereon. 
e.  The    nomination    form    i-    signed    bj     less    than    ten 
members   not    disqualified   or   not    ineligible   to   nominati 
i  idi  •!  b>   the  By-laws. 
d   The  nomination  form  is  no1  received  befori   or  upon 
thi-  dav  appointed  therefor. 

membei   nominated  has  no!   signed  the  declara- 
tion printed  upon  the  form. 

mber   whose  nomi  ation     foresaid   is  declared  i" 
be  im  did  shall  receive  notice  thi  m  the  Secretary, 

ami  shall  not   be  submitted  for  election. 

Charles  <;.  Cbesswell. 
Secret  iri 


Birmingham  Section. 

I    held    til     University    Buildings.     Edmund    Street, 
Birmingham,  on   Thursday,   /  lOWi,   1910. 

MR.     BARE!     SILVESTER    IM    THF.    (  IIAIB. 


THK   FORMATION   OP  AND  ANALYSIS  (IF  CLAYS. 

BV    ALEX.     B.    TUCKER,    E.I.i  . 

Dunne  recent   years  it   has  been   re  ognised   that    the 

properties  of  clay  intended  either  for  the  manufacture  of 

re  clay  goods  or  for  pottery  and   porcelain,  are  in  .ill 

lity  attributable  entirelj   to  a  hydrated  silii 

alumna,  which  in  one  body  combines  the  greatest  infusi- 

bilitv  and  plasticity  known,  the  other  m  eurring 

may  all  be  regarded  as  impurities  and  lower  both 

the  infiisiliility  and  plasticity. 


p   mi     have  boon  gn en  to  thi 
silicate  and  confusion  ha    re  ultod     thus  wo  find  t 

"  kaolin  i  iiimi  k.H.liioi' .       and     "  clayey 

in.ii.  rial      given  in  text  b  d   for 

i in     g in,    bod)       I'  i-  onlj     ery  n  oriirj  na 

linn    in    i  h.  n     use  '  bio.      \nal\  <  been 

publi  >hed   ol   th      o     illed   kaoli %>  bach   I  hi    alun 

Bhow  -  .;  v  ,ii  ial  ion  in  16  and  16, 

anil  a  \ an.ii i n  i he  silica  from  45  to  Phi  an 

i  ".I'll  is  .<   i  i.nl*'  na  me  of  Chin 
olay,    which    is   a    manufactured    article,    and     kaoli] 
i-    the     petrological     name    for    thi 
or   acting    principle,  of  clays.     Kaolinite  hac  the  formula 

AU>,.L'Sii>  .JII..I..  and  thi    composit 39-6,    16-6    14-0. 

It  i-  ,  body  of  definite  composition  with  clearly 

defined  prop  rtii  and  maj  bi  treated  a  uoh  ;  indeed  it  - 
determination  maj   1"'  regarded  as  parallel  to  the  di 

ruination  ol      >      cti m cial  constituent   of  an 

ore  "i  other  body,  etc.,  the  value  of  whii  Ii  de  ends  on  the 
pen  entage  oi   such  a  I  ing  •  onstituent. 

Probably  the  finest   treatise  on  clays  is  that   published 

by  I. a  >."  ii   '  id  I pourrjpdustricNationale.'f 

[n  this  work,  M    E.  Vog't,  of  the  Freni  h  National  Pon 

Fai  tory  of  Sevri  of  t  he nt  ct  ramii 

chemists,  inits  himself  to  the  statements, 

1.  Thai  kaolinite  i    essentiall}    ipla     cl I  forms 

nearly  the   "  of  kaolin  and  refractory 

2.  Tha'  the  alkalis  which  are  present  inclaj    an   pn   erit 
in    the   whiti    mica.  n  these 
These    minerals,    however,    when    in    the    finely-divided 
condition,  acquire  a   plasticity  and  analogous   i 

to  i  hose  of  Itaolinite. 

.'!.  The    clayey    material    of    mails    which    is    entirely 
differei      n    ha        i      rom      i  appeal    to  bi 

foi  mi  d   by   tin-  debris  ol  iotite, 

ohlorite,  etc.     Pure  kaolinite  exists  in  two  form-,  both  "I 
whii  Ii  are  crystalline.     The  our  is  a  ran-  form  i 
small    quantities.      It    has    been    found    in    Anglesey    bj 
Dick, t  and  also  bj  3   hnson  in  Utah,  U.S.A.  The.  specimen 

I  have  is  from  the  National  Bull  Mine.  Colorado,  and  has 

I I  rn  described  by  II.  Rensch,  Jahrbuch  fur   Mineralogie, 

Hard- II..  Iss",.     ii  Was  .riven  to  me  by  the  late  Prol i 

Bauer  man.  The  other  crystalline  forn  of  kaolinite  ie 
t lini  found  in  all  i  lav-  ami  it  is  present  t"  the  extent  of 
something  like  BS  pei  cent,  in  the  best  china  i  lay  or  kaolin 
of  commerce. 

Hussak   stated   in    LS<10§  that   china  clay  was  a  ma--  ■! 

ah t  pure  kaolinite,  the  plates  of  which  had  a  rounded 

or  irregular  outline.  This  form  of  kaolinite  has  quite 
recently  been  very  carefully  examined  by  Mr.  George 
Hiokling,  B.Sc.,  Lecturer  on  Geology  at  the  University  of 
Manchester.  He  states  in  his  •  aper  :||  "  If  the  various 
grades  of  material  derived  from  the  washing  of  ehina 
clay  rook  are  examined,  nearly  the  same  minerals  will  be 
found  in  each  grade,  the  relative  proportion  i>m' 
Not  a  trace  of  felspar  is  ordinarily  to  be  found.  As  tin- 
material  becomes  finer,  quartz  and  ti  nrmafine  diminish, 
while  mica  increases  and    soon  pre  -.      The  coarser 

muds,  in  which  spangles  of  mica  are  still  large  enough  to 
be  seen  glittering,  are  technically  known  as  ftmica  clay,1 
or  simply  "mica."  In  i In- mud  we  find  a  new  elei 
which  is  described  below,  and  identified  as  kaplinite.  In 
tin'  still  liner  muds,  the  quartz  and  ti  ui  marine  still  further 
diminish  in  relative  quantity,  but  the  very  finest  olaye  -till 
contain  all  four  constituent-  -kaolinite,  mica,  quarts  and 
tourmaline;  biotite,  however,  being  no  longi    -  isable. 

The  first  two  may  l«  seen  to  make  up  the  greater  bulk 
(90  per  cent,  or  more)  of  the  mat   rial,  while   tourmaline 

form-  an  insignificai "■     The  amount  of  quartz 

is  difficult  to  estimate  is  it  i-  very  readihj  missed,  while 
the  relative  abund  mceoi  kaolinite  and  mica  is  difficult  to 
judge  for  reasons  which  will  be  obvious  when  they  have 

■  in-,  tiofl       Elements  ol  Chi  n  vol.  ^. 

77       |jore  .  ',,.,rk-  show  -miliar  conti 

t  Contribution    9     I'etud      d        Irgiles    et   de  la   Ceramique, 
Part-.   1906. 

:    Hick      Mineral,, L'nal    Magazine.     ---  viii. 
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been  described.  These  proportions  will  be  discussed  later. 
The  site  of  the  various  fragments  varies  from  about 
04079  inch  (0-02  mm.)  down  to  0-00079  inch  (0-002  mm.) 
in  diameter.  Consequent^  magnifying  powers  pi  500  to 
2000  diameter  mnst  be  used  for  effective  work.' 

Sickling  gives  petrologii  al  and  optical  details  of  kaolinite 
ami  states  with  Hussak  that  the  whole  of  the  day  is  crystal- 
line, and  is  sometimes  "  miorovenniculate,  >.<  ■•  theorystals 
take    the   form   of    plates   or   rouleaux    which   in    their 

m  a  worm-like  appearance.  1 
had  the  pleasure  of  seeing  these  crystals  in  Mr.  Sickling  a 
laboratory.  1  do  not  think  it  would  be  possible  to  photo- 
graph th'.-m.  1  show  a  lantern  slide  of  the  drawing 
Mr  Sickling  has  made  of  them,  as  well  as  some  slides  1 
i,.n,  rations  days  prepared  by  macerating  the 

clays  ui  water  and  pipetting  the  top  water  off  rater  30  sec. 
setting  These  are  microphotographa  taken  under  a 
uniform  magnification  of  1000  diameters  ;  they  are  there- 
fore comparable,  and  show  various  minerals  which  are 
.  recognisable.  They  do  not,  however,  show  the 
kaolinite  described  by  Mr.  Hiekhng.  it  being,  as  before 
mentioned,  not  photographicable.  I  also  show  a  print  of 
fir,-  day  taken  as  2000  diameters,  ljut  this  again  fails  at 
showing  the  rouleaux,  or  indeed,  any  kaolinite  crystals, 
though  the  incidental  crystals  of  other  minerals  are  again 
easily  seen.  Dealing  with  these  microphotographs  as  a 
series,  it  will  be  seen  that  there  is  no  apparent  essential 
difference  between  the  purest  china  clay  and  the  brick  clay. 
in  respect  of  their  mineralogical  character.  Their  ultimate 
analysis  shows  an  unbroken  sequence  of  composition.  They 
vary  only  in  their  respective  contents  of  minerals,  which 
apparently  are  common  to  all,  the  purest  clays  being 
those  in  which  the  alkaline  minerals  have  been  kaolinized, 
the  felspar  decomposing  first.  Further  the  purest  clays 
—china  clay— have  been  artificially  treated  for  the  removal 
of  their  contaminating  minerals. 

From  the  rouleaux  structure  described  by  Mr.  Hickling 
it  is  obvious  that  in  worked  clay  or  clay  which  has  been 
much  acted  on  mechanically  either  naturally  or  artificially, 
these  rouleaux  would  be  broken  up  into  fragme  .ts  whose 
crystalline  structure  would  be  difficult  to  recognise.  V,  e 
can  generally  see  only  a  rounded  or  irregular  outline  and 
can  only  demonstrate  their  crystalline  character  by  their 
optical  properties. 

Seeing  then  that  the  universality  of  kaolinite  in  refractory 
clays  is  established,  its  source  in  them  will  be  of  interest. 
Von  Buch  in  1824  apparently  from  the  occasional  presence 
of  tourmaline  in  clays,  was  led  to  believe  that  kaolin  in  the 
neighbourhood  of  Halle  owed  its  origin  to  the  action  of 
hydrofluoric  or  boric  acid  vapours  on  the  granite  of  this 
district.  These  vapours  are  supposed  to  have  proceeded 
from  below.  Daubree  again  writing  on  china  clays  in  1841. 
remarks  that  they  must  have  had  some  such  origin.  Collins 
in  1874  supports  the  same  theory,  and  seems  to  have  been 
convinced  of  its  accuracy  by  some  experiments  he  made. 
He  attacked  granite  with  hydrofluoric  acid,  and  states 
that  "  without  otherwise  altering  its  appearance,  he 
changed  it  into  kaolin."*  This  remarkable  statement 
and  this  theory  have  found  their  way  into  many  text 
books  The  theory  seems  to  have  been  unimpeached 
for  years  and  1  find  illustrations  indicating  its  acceptance 
in  the  Museum  of  the  School  of  Mines.  The  theory  bears 
the  title  of  "Pneumatolitic  Action." 

Johnson,  however,  in  1889  showed  that  minerals  of  the 
mica  f  a  mil  v  are  attacked  by  water  containing  carbonic  acidf 
and  later!  Victor  Sellc  states  that  weathering  and 
kaolinization  are  entirely  analogous  processes,  and  are  only 
a  question  of  degree.  In  both  cases  mica  is  formed  as 
an  intermediate  product  of  the  final  decomposition  of  the 
felspar  and  this  mica  is  again  resolved  in«o  kaolinite. 
I  have  recently  had  occasion  to  examine  this  explanation 
of  the  formation  of  clays  generally.     I  found— 

1  That  felspar  when  powdered  is  decomposed  in  ten 
days  when  acted  on  at  ordinary  temperatures  with  verj 

.  on  the  China  Clay  and  China  Stone  of  Devon  and  Cornwall. 
J    H    Collins    !-'.'.>..  Society  of  Arts.  May,  1876. 

+  Johnstone      Quarterly  Jrnl.  <;eo.  Soc.  1889,  vol.  xlv.  p.  868. 

t  InauL'uraf  address,  "Weathering  and  formation  of  Kaolinite 
inShe  Quart*  Por^lTyYies  of  H.lle.  Speehsaal,  1907,  vol.  zl.  pp. 
4«3 — 146. 


dilute  hydrochloric  acid,  i.e..  of  a  solution  containing  0-078 
per  cent,  of  this  acid,  into  a  white  milky  substance  indis- 
tinguishable in  appearance  from  the  china  clay  of  commerce, 

2.  That  in  this  action  the  felspar  yielded  scales  which 
were  micaceous' in  character. 

3.  The   above   action    takes    place    with   shap  granite, 

Falmouth  granite,  and  china  stone.  The  action  on  these 
granites  is  not  so  rapid  as  with  pure  felspar,  but  in  all  cases 
the  contained  felspar  is  ultimately  decomposed  as  above. 

4.  This  action  takes  place  at  ordinary  temperatures 
with  nitric,  sulphuric,  hydrochloric,  and  hydrofluoric  acids. 

5.  The  action  also  takes  place  when  the  felspar  and 
granites  are  exposed  to  the  action  of  the  water  in  which 
carbonic  acid  is  present. 

The  following  are  the  details  of  the  latter  tests  : — 

I  took  corked  instead  of  stoppered  bottles,  and  after 
putting  the  powdered  felspar  and  granites  in  them  1  filled 
them  three  quarters  full  with  distilled  water  to  which  a  few- 
drops  of  litmus  were  added.  Carbonic  acid  was  then  passed 
into  the  respective  bottles,  the  corks  were  inserted,  and  the 
bottles  inverted  to  prevent  the  escape  of  gas.  On  opening 
the  corks  absorption  of  carbonic  acid  was  apparent,  and 
glass  stoppers  would  have  led  to  trouble  in  removal. 
The  litmus  showed  alkaline  reaction  and  carbonic  acid 
was  passed  repeatedly  during  fourteen  days.  The  alkaline 
reaction  was  not  very  definite  in  the  case  of  the  granites, 
but  in  all  cases  at  the  end  of  three  weeks  the  formation  of 
a  whitish  material  having  the  appearance  of  kaolin  was 
apparent. 

In  another  experiment  I  operated  on  very  finely  ground 
felspar  with  water,  only  using  an  open  vessel,  and  no  added 
acid  of  any  kind.  In  24  hours  the  water  was  distinctly 
alkaline  and  in  three  weeks  the  existence  of  kaolin  was 
evident. 

From  the  natural  weathering  alone  of  igneous  rocks  like 
granite,  and  composed  as  they  are  principally  of  felspar, 
mica  and  quartz,  it  therefore  follows  that  these  felspars  and 
micas  must  have  become  kaolinized  without  reference  to 
aqueous  or  acrid  vapours  emanating  from  below,  and  of 
all  possible  acids  hydrofluoric  is  the  most  improbable. 
The  granites  wore  disintegrated  by  weathering  action 
from  above,  and  quite  possibly  by  the  attack  of  carbonic 
acid  and  steam  from  below,  and  the  softer  and  lighter 
products  of  decomposition  washed  away  by  rain  or  streams 
and  carried  down  to  lower  levels,  forming  stratified  clay 
of  varied  composition  and  quality.  An  example  of  such 
result  may  be  seen  at  Bovey  Tracey,  S.  Devon,  where  beds 
of  fire  clay  exist  which  had  their  source  in  the  older  granitee 
of  D  irtmoor,  parts  of  which  still  remain  as  the  Tors,  which 
add  so  much  to  the  scenery  of  the  district.  The  wholly 
disintegrated  granite  itself  is  to  be  seen  in  the  well-known 
china  clay  districts  of  Cornwall,  along  with  other  granite 
of  varying  degrees  of  disintegration. 

It  is  in  these  decompositions  of  alkaline  minerals  of 
the  older  rocks  and  their  debris  that  we  have  an  explanation 
of  the  weathering  of  clays  themselves.  There  is  no  doubt 
that  the  micas  and  felspars,  etc.,  which  form  so  considerable 
a  part  of  their  composition,  continue  to  be  attacked  by 
carbonic  acid  and  water  with  the  formation  of  kaolinite, 
with  also  the  removal  to  some  extent  of  the  potash  by 
drainage.  The  clay  therefore  becomes  more  infusible 
and    more    plastic. 

White  mica  (muscovite)  as  already  mentioned,  is  said 
to  be  formed  in  the  first  stage  of  the  decomposition  of 
potash  felspar  and  we  get  in  such  supposed  decomposition 
a  removal  of  potash  and  silica,  the  composition  alteration 
being  as  follows  :  -Felspar.  KaO.  16-59,  A1,0»,  18-06,  S.(»„. 
65-30;  muscovite,  K20,  11-8,  Al.O,,  38-5,  SiOg,  45-20, 
water  4-r>.  It  will  be  seen  that  mica  is  kaolinite  pluB 
potash  and  minus  water.  The  reality  of  the  suggested 
formation  of  muscovite  in  the  ultimate  decomposition 
of  felspar  appears  to  me  very  doubtful,  but  that  kaolinite 
is  a  decomposition  product  of  these  minerals  as  well  as  of 
albite,  biotite,  many  other  alkali  bearing  minerals,  is 
unquestionable. 

When  the  disintegrated  granite  has  been  washed  and  the 
clayey  matter  removed  and  deposited  by  natural  waters 
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ii,    bUj  ii  uauallj  much  more  coloured  and  impun 
»h<n  r  ed  from  the  rock   bj  artificial   m 

but  nt  1  Kit  h  oases  considerable  amounts  ol  quartz,  mioa, 
and  other  minerals  are  carried  with  the  Btream.  S  milarly 
mi  the  naturally  deposited  days  b  greatei  variety 
ami  quantity  ol  suoh  mineral  impurities  all  oi  whion 
l,v  i  prooeee  ol  natural  levigation  arc  mostly  in  mioro 
ragmen  t ». 

Bearing  in  mind  the  very  definite  character  "f  kflolinito, 
ita  origin  and  its  freedom  from  alkali,  it  may  be  seen  thai 
if  the  tree  silica  tan  he  accurately  estimated  and  the  alkalis 
bund  in  the  ultimate  analysis  ol  clayB,  are  allocated  to 
then  respective  minerals,  we  get  an  ideal  proximate 
analv 

With  ordinary  lire  clay  the  greatest  variation  is  in  the 
f^e  nhoa  and  I  shall  presently  show  the  importance  of 
estimating  tins  even  if  it  is  not  desired  or  possible  to  carry 
tie-  proximate  analysis  any  further  than  this.  For  with 
termination  ol  the  free  silica,  mica  and  kaolinite, 
a.-  aan  form  a  verj  good  idea  of  the  character  of  suoh  a 
tin'  day.  i  ienerally,  as  has  been  shown,  t  he  minerals  of  her 
than  these  are  present  in  small  amounts.  The  magnesia 
and  some  ol  the  iron  are  derived  principally  from  the 
biotite  or  chlorite  and  so  may  be  calculated  fairly  accurately 
into  these  minerals,  a  microscopic  examination  determining 
which. 

Detailed  directions  of  the  more  recent   metals  used  for 

aration  ol  sand  quartz  and  other  minerals  arc  given 

by  M,   Lavecard  in  the  work  referred  to*  and  as  I  am  not 

that    these    memoirs    have     been     translated    the 

rctereiicc  in  view  ol  the  careful  work  involved  may  he 

rhese  methods  consist  in  the  use  of  Sulphuric 
acid  ami  caustic  soda  for  the  resolution  of  the  silicates  and 
it  is  in  the  i  hi  a  i  Is  fif  the  application  of  these  that  the  work 
is  so  important.  I  have  had  occasion  to  use  these  methods, 
and  I  would  strongly  recommend  them  as  being  the  ino-t 
satisfactory  with  which  I  am  acquainted.  In  the  washing 
of  i  lays  tor  the  removal  of  the  heavier  quartz,  etc.,  1  have 
sometimes  found  that  the  clay  will  remain  suspended  in 
the  water  for  very  loin.'  periods,  it  is  much  too  tine  to 
separate  by  filtering.  If.  however,  a  few  drops  of  a  solution 
of  alum  Ik-  added,  such  suspended  clay  will  often  settle 
quickly.  M.  Lavezard  recommends  a  few  drops  of  very 
hydrochloric  acid  for  the  same  purpose,  and  1  have 
(bond  this  works  equally  well.  The  reason  of  these  actions 
are.  hut  I  am  aware  that  alum  is  used  for  pre- 
cipitating clays  when  levigating  them  for  ceramic  or  other 
work.  Vogt,  in  his  article  on  the  composition  of  clay. 
has  arrived  at  the  following  conclusions  : — 

1.  That  kaolinite  and  w  hite  mica  arc  cut  inly  decomposed 

ling  sulphuric  acid  and  that   the  quartz  and  felspar 

are  Hnattackt  d. 

S    Kaolinite  and biotite  (magnesia n  mica)  are  decomposed 

ling    with   a  solution  of  caustic  potash  Sp.  gr.  1-08. 

N\  hite  mica  and  felspar  arc  quite  unaffected,  while  the  finer 

quartz  is  attacked   slightly. 

As  therefore,  the  two  solutions  named  give  a  method 
for  the  isolation  of  the  quartz,  white  mica,  kaolinite,  and 
magnesian  mil  a  (biotite)  these  minerals  can  be  calculated 
into  a  percentage  composition  which  is  of  much  practical 
utility. 

The  question  of  the  allocation  of  the  alkalis — always  a 
'litre  ulty  in  the  ultimate  analyses  on  account  of  the  separa 
tion  of  the  soda  and  potash,  is  assisted  materially  when  it 
II  recollected  that  a  small  amount  of  felspar  is  nearly 
■Iways  present  in  fire  clays,  and  can  be  recognized 
under  the  microscope.  Mica — a  potash  mineral  i- 
universal,  and  contains  11-8  per  cent,  of  potash  :    hence 

1 
II  ^        S-5  units  of  mica  correspond   to  one    of    pot  i   h 

da  present  may  fairly  be  allocated  to  albite  (soda 
felspar). 

Rutile  and  tourmaline  arc  generally  present    in  tire  clays. 

illy   the   former,   and    both   arc   easily   recognized. 

They  may  be  seen  in  the  microphotographs  which  I  have 

pr>  |sin  d.      In  some  clays  which  I  havi  examined  they  exi-t 

only  in  very  minute  amounts. 


The  following  table  ho«  »mi  ol  thi  »  ulte  whioh  I 
have  obtained  by  th(  method  named.  The  free  lilies 
has  in  tins,    been  estimated  direotlj   and  the  other  two 

factors    have    lieeii    calculated. 
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and  Rational   Inalyses  of  Various  Clays. 
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BIOi  (comd.)   ... 

\l..n, 

2-89 
40-45 
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0-52 
Trace 

0-48 

Trace 
2-:m 
12-28 

1-75 
11-86 
40*23 

0-80 

1-87 
0-41 
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1-73 

12-63 

11-48 

37-09 
38-92 

(l-M.r, 

0-60 
0-82 
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1-31 

M-llll 

24-01 
31-85 

1-80 

0-71 
0-45 
0-21 
1-84 
9-80 

27-20 
22-91 
22-40 

I'V.O,    . 

10-60 

Tin. 

CaO  

1-H4 
1-58 

HgO    

B  it  i  +  Na,t)   

Comb.  Water  . . . 

Quartz 

Klca    
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Chiefly  Kaoli- 
nite       

,,   ;o 

42-4 
8-83 

lllll-UII 

-mi 

100-00 

•'"! 

100-00 

2-69 
20-16 

77-la 

1-76 

14-7H 

83-55 

11-411 
19-63 

68-88 

2*01 

15-64 

60-35 

27-20 
86-04 

36-78 

100-00    1    100-00 

100-00 

inn., in 

li  iii-nii 

The  variations  in  the  percentages  of  free  silica  arc  interest- 
ing. The  importance  of  this  method  of  stating  the 
analytical  results  obtained  with  clays  may  be  appreciated 
when  it  is  recollected  that  the  hyd rated  silicate  of  alumina- 
kaolinite  is  the  most  refractory  natural  body  known  whose 
plasticity  admits  of  its  being  worked  into  bricks  and  other 
technical  products  when  much  mechanical  strength  is  also 
required.  Seger  has  shown  that  Bisch  fFs  previous  observa- 
tion was  correct,  i.e.,  that  the  addition  of  silica  to  kaolinite 
lowers  its  melting  point,*  and  for  the  manufacture  of  his 
higher  number  cones  36  to  38,  he  adds  alumina  and  not 
silica  to  the  mixture.  This  observation  is  of  much  technical 
importance  because  the  well-known  silica  bricks  have  for 
many  years  been  used  in  places  where  extremely  high 
temperatures  are  used.  Their  mechanical  weakness  is, 
however,  much  against  them,  and  many  fire  clay  manu- 
facturers have  added  silica  to  their  clays  in  the  hope  of 
raising  their  melting  points  and  obtaining  at  the  same  time 
a  stroni,'  brick.  The  fallacy  of  doing  this  has  been  demon- 
strated, and  I  know  some  manufacturers  arc  alive  to  it. 
In  my  technical  work  1  have  found  from  practical  tests 
that  the  bricks  which  will  stand  the  highest  melting  point 
are  those  which  contain  the  highest  kaolinite  and  least 
free  silica.  In  my  practice  I  very  frequently  determine 
the  softening  and  "melting,  points  of  'lays  and  bricks,  these 
being  now  often  and  very  properly  required  in  specifications. 
For  the  purpose  I  use  the  apparatus  shown.  The  burner 
is  a  detailed  improvement  on  the  ordinary  vapourizing 
burner  in  common  use  for  blow  lamps,  etc.  The  former 
with  the  fur  ace  itself  possesses  points  which  may  be  of 
interest.  The  furnace  is  built  with  china  clay,  alumina 
and  irrog.  and  has  a  removable  side  block.  This  block 
enabtes  the  test  pieces  to  be  conveniently  examined  and 
handled.  Bv  the  use  of  a  small  jet  of  oxygen  hading  into 
the  burner  practically  any  desired  temperatures  may  m 
reached  ;  t  hus  1  have  melted  a  No.  36  ScgerCone  =  1830°  C. 
(3360    r 

In  these  tests  on  the  melting  |>oinis  of  clays  and  bricks 
I  have  come  to  the  conclusion  thai  within  limits  the 
percentage  of  alkalis,  iron,  lime  and  magnesia  have  not  the 
influence  on  s„eh  melting  points  as  is  generally  associated 
with  them.  It  is  often  forgotten  that  a  buck  is  not  made 
up  of  flour  line  powder  intimately  mixed,  a  condition  which 
certainly  would  give  a  more  fusible  brick.  Thus  I  have 
reeentlv  tested  a  brick  i  ontaining  an  average  of  !>  per 
of  iron.  This  withstood  a  temperature  of  over  1701 
The   well   known   Scotch   bricks   contain   much  more  iron 
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than  the  average  Stourbridge  brick,  yet  their  reputation 
is  high. 

At  elevated  temperatures  it  would  seem  that  the  alkali-. 
iron,  magnesia  and  lime  are  driven  off.  1  have  examined 
this  point,  aril  1  found  a  removal  of  these  bodies  which 
was  proportional  to  the  time  and  temperature.  In  one 
experiment  I  made  I  found  that  a  clay  containing  2-20 
of  alkali  lost  23  pel  cent,  on  heating  for  40  minutes  to 
Uih>  C.  at  Tii  minute-  it  had  lost  '.i2  percent  ..and on  heating 
to  1700  for  a  further  30  minutes  the  total  loss  of 
alkali  was  Bl  per  cent.  From  experiments  made  on  this 
I  ■.  s  jr,  ;i  appears  that  the  protoxides  of  iron, 
lime  and  magnesia  air  volatilised  with  the  alkalis  a-  alumina 
silicates.  Seger*  collet  ted  t  he  sublimate  from  a  i  lay  n  hich 
tained  less,  than  1  per  cent,  of  these  bodies,  nd  found  it 
had  the  following  compounds  Sid.,  59-6,  \  1 , <  > ,  12-4. 
Fe,(i,  6-1,  (,'aii  1-2,  MgO  7-5.  Alkali-.  9-95.  This 
volatilisation  is  also  confirmed  by  a  spectroscopy 
examination  of  the  hematite  Bessan  Same  in  which  lime 
and  potash  can  Iways  be  Been.  We  have  evidence  in  these 
results  of  the  rationale  of  adding  •  rushed  burnt  clay  to  the 
plastic  clay  for  working  up  into  bricks  and  other  fire-clay 
goods.  Not  only  does  such  addition  diminish  shrinkage, 
the  material  having  been  already  shrunk,  hut  further,  it 
having  been  exposed  to  high  temperatures,  the  alkalis  are 
lower  and  the  new  brick  will  withstand  a  corresponding 
higher  temperature.  It  would  therefore  appear  that  the 
advantages  of  adding  such  crashed  fir  -brick  — technically 
known  as  "  grog,"  an-  very  great,  and  probably  they  are  not 
yet  appreciated  to  the  full  value.  From  what  I  have  dis- 
cussed the  significan  e  becomes  apparent  of  using  on  the 
one  hand  well  weathered  clay  and  admixture  with  burnt 
clay  and  no  added  silica,  when  the  best  possible  results  in 
the  fire  clay  goods  are  desired. 

Discussion. 

Mr.  W.  .1.  Rees  said  much  work  on  this,  and  kindred 
matters  had  been  done  by  Dr.  Mellor.  In  regard  to  that 
rti. ,11  cf  clay  which  was  soluble  in  sulphuric  acid  In- 
suggested  that  the  name  of  kaolinite  should  be  altered  to 
tin  term,  clayite.  .Mr.  Tucker  had  pointed  out  that 
rational  analyses  would  tell  one  far  more  about  clay  than 
the  other  analysis,  particularly  about  the  possible  uses 
and  refractoriness  of  clay.  There  was  extreme  necessity 
in  doing  a  rational  analysis  of  adhering  to  one  strength  of 
solution,  and  to  a  standard  time,  chiefly  in  the  treatment 
of  strong  sulphuric  acid.  A  period  of  about  ten  hours 
gave  a  fairly  complete  decomposition,  and  it  was  satisfactory 
in  other  ways. 

Professor  Thos.  Tints  ei:  -aid  that  a  committer  was 
engaged  on  obtaining  standards  in  connection  with  the 
refractoriness  of  clays,  and  he  was  hopeful  that  they  would 
do  a  useful  work.  He  had  used,  tor  some  years,  the 
standard  Cramer  apparatus,  which  he  considered  as  simple 
as  that  of  the  author.  In  this,  the  sample  to  be  tested 
was  supported  upon  a  small  block  of  highly  refractory 
material  ;  and  enclosed  in  what  was  really  a  small  crucible. 
This  was  heated  in  an  anneal  furnace  :  thus,  a  more 
uniform  temperature  was  obtained  than  if  the  flame  were 
allowed  to  impinge  on  the  article.  The  flame  was  blown 
by  a  -mill  bellows  or  fan.  and  the  fuel  used  was  graphite, 
which  was  to  be  obtained  from  the  gas  works.  The  graphite 
was  broken  into  pieces  rather  smaller  than  a  walnut. 
The  varying  temperatures  were  got  by  regulating  the 
supplies  when  weighing  out  the  graph  in  approxi- 

mate temperature  might   be  obtained   by  regulating  the 
weight  of  furl  and  maintaining  a   regular  supply  01   -i  ii 
He  thought  a  little  more  liberal  use  might  have  been  madi 
of  the  collected  works  of  Cramer  dealing  with  fireclays, 
which  were  very  important. 

Dr.  \V.  B.  Davidson  insisted  that  tier.-  wen 
dangers  with  regard  to  the  use  ol  grog.  It  was  possible  to 
have  too  much  of  it  in  the  fire-clay  material,  and  that 
was  a  lead  thing  if  the  grog  was  inferior.  AH  grog  must  be 
carefully  selected.  A-  to  the  volatilisation  of  the  alkalis 
and  iron,  that  raised  an  interesting  iioint  which  was 
worth  further  study.      In  testing  brick-,  he  had  used  gas 
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for  the  furnace,  and  he  found  that  with  a  high  speed  con- 
centric blast  furiuu  e  one  could  obtain  1000 '  (_'.  without 
much  difficulty  ;  and  he  believedthat  with  a  Meeker  burner 
furnace  temperatures  of  1S00°  C.  could  be  obtained.  He 
thought  that  high  pressure  ga-  would  give  equally  good 
results. 

Mr.  E.  I'.  Page  observed  that  the  suggestion  had  been 
made  that  plasticity  was  due  to  the  kaolinite,  and  asked,  if 
tins  was  -o.  why  china  clay,  which  mainly  consisted  of 
what  had  been  termed  kaolinite,  was  not  the  most  plastic 
lay,  instead  ol  being  the  least  plastic.  He  noticed  a 
reference'  to  mica  in  the-  analysis.  If  these  figures  were 
ibtained  by  the  method  ol  the  "rational  "  analysis,  surely 
tin-  portion  designated  mica  should  have  been  termed 
felspar.  Mies  doubtless  was  present,  but  not  to  the-  extent 
of  16-4  per  cent.  He  had  observed  considerable  quantities 
of  mica  in  the  clays  and  sandstones  which  were  found 
above  and  In-low  the  .lay  measures  proper,  but  even  in 
these  he  doubted  if  there  wa-  anything  like  10-4  per 
cent. 

A-  to  the  furnace  which  had  been  exhibited,  he  wished 
to  remark  that  this  was  the  fourth  pattern  he  had  found  in 
use  for  testing  the  pyrometric  properties  of  fireclay,  and 
that  if  each  individual  worker  used  his  own  particular 
furnace  results  of  tests  would  not  he  at  all  comparable. 
One  of  the  objects  of  the  committee  to  which  Prof.  Turner 
had  referred  was  to  arrive  at  some  definite  understanding 
on  the  question  of  testing  the  refractoriness  of  fireclay-. 
The  last  furnace  put  on  the  market  wa-  an  electric  furnace 
sold  by  Seger  &  Cramer.  A  furnace  of  this  type  was 
in  use  in  the  North  Starls.  1'otteiy  School,  and  from  what 
he  had  seen  of  it  it  was  really  serviceable  and  economical 
to  operate.  One  of  the  chief  advantages  of  the  furnace-  was 
that  the  progre—  of  operation-  ee>uld  be  observed  whilst 
the  furnace  was  at   work. 

The  argument  that  grog  was  of  benefit  because  in  being 
lired  the  content  of  alkali  was  reduced,  he  did  not  consider 
sound.  He  thought  there  were  three  main  reasons  for  the 
addition  of  grog.  The  first  was  that  of  convenience  of 
manufacture,  clay-  worked  up  with  a  propter  addition  e>f 
grog  were  easier  to  dry  and  burn.  Second,  the  products 
containing  grog  of  proper  size  and  quantity  could  be 
made  to  withstand  alternations  of  temperature  without 
cracking  much  better  than  those  made  altogether  from 
raw  clay.  The  third  reason  was  the  fact  that  it  wee-  possible 
to  make  mixtures  of  raw  clay  and  gTog  in  which  the  grog 
acted  as  a  retarder  of  the  softening  process.  This  was  diffi- 
cult to  explain  without  the  aid  of  specimen  bricks,  but  any- 
one who  had  compared  samples  of  material  made  with  grog 
and  without,  which  had  been  in  act  11a  1  use  would  apprecia  te 
the  point.  He  did  not  think  that  the  ordinary  weathering 
appreciably  affected  the-  content  of  alkali  or  that  the 
telepathic  matter  was  decomposed  The  decomposition 
of  felspar  by  atmospheric-  influences  was  an  exceedingly 
-low  process,  and  it  was  very  questionable  if  clay  tipped 
in  heaps  in  the  usual  way  would  be  poorer  in  felspathie 
matter  if  left  tor  ten  years. 

Mr.  Bvw  vtkr  said  he  was  in  agreement  with  Mr.  Tucker 
as  to  the  great  value  of  the  rational  analysis  itself,  and 
although  some  were'  rather  sceptical  as  to  the  uses  which 
could  be  made  of  it  he  thought  it  was  a  very  valuable 
method  of  analysis  if  properly  use-el.  If  they  could  win 
the  manufacturer  from  taking  the  view  that  the  refractori- 
ness of  clay  was  always  due  to  the  silicon  content,  then  they 
would  have  achieved  a  great  work.  He  thought  this 
.lew  had  been  responsible  for  many  failures  in  connection 
with  refractory  material.  The  practical  application  to 
which  Mr.  Tucker  had  referred  wa-  at  the  present  time  being 
practised  ill  Stourbridge.  Manufacturers  wen 
clay  which  otherwise  was  fairly  good,  and  were  adding 
silica  -anil  01  -ill. -on  in  various  forms  :  and  then  they 
called  it  a  "silica  "  brick. 

The  brick  was  of  eery  little  use  for  withstanding  high 
temperatures  when  it  was  made-  ;  yet  a  lot  of  manufacturers 
were  adding  silica  -and  to  an  otherwise  good  clay,  and  in 
his  judgment  -polling  it.  A-  t'»  the-  Refractory  Materials 
Committee,  he  could  say.  as  a  member,  that  practical  work 
was  being  clone,  and  several  industries  were  colle-eting  data. 
Valuable  information  wa-  being  collected  as  fo  tempera- 
tine--,  the-  working  life-  ot  furnaces,  etc-.,  and  it  was  hoped 
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that  tta  whole  question  would  then  be  diaouaaedby  >lo 
Standardisation  Committee,  and  thai   mutual  g I  would 

ui.i    users    alike.      He    did    not 
itiicie.il  well  hurul  grog  wan  got. lit.,  firc-cle.) 

la      The  difficult}   was  thai  the  claya  would  no! 

It  w  I    |*>    ibl    lo  gel   i  than  2 

...  percent,  into  Stourbridge  clay        II   the}    wi 
,„  „„,,„•   the   Mutability    ol    Stou.hndgi    day 
I  0t|„.r  goods  whiel,  were  subjected  to  sanation 

lure  the  elax    would   d    ...  carry    r.    grog. 

ierinanv  it   was  .,  eommon  Hung  f..i   such  material  to 
,.„t.  „,„|  .-.:.  percent,  o    gro         L he  small 
parti,  iken  out   and  only    the  large   were  added  : 

.  mians  had  elm    whieh   wouhl   carry    the  gri 

they  imported  what  they  needed.      1 1  ol  g'  tting 

:,,„„    the   ground   and    using   it    unmixed,    tl 

entities  "I  suitable  material  from  all  parts 
ml  tli  I  thein  li    desired.      What 

i  v  ight  :  andthoyhadinconsequenci 

,„.,|    verx    sii.  n      I  ill   n  -ult*. 

I     i:    ii  mi  u  oiini  ssi   asked  foi   ml lation  as  to 

,!„'.  and   magnesia   in  i  lays,  and   theii 

„,  the  life  ol   tiles  and  agricultural  drain  pi]  - 
.    therefrom.      His    experience    was    thai    sui  h    g' 
,1  ,M  their  weathering  proi>erties.     He  had  examined 
.,..  „lt,iral  drain  pipes  i  ontaining  ,    per  ci  ril 
cent     and    even    more    ol    lime   and    magnesia. 
should  he  I  he  safe  maximum  of  those,  onstituents  » 
I     PiNSOiK  enquired  as  to  ihre.Mnpar.iinr  refra. 
bricks  ill  relation  to  the  fire  brick.     Hisfirmhad 
using  silica   bricks  for  a   high  temperature  furnace, 
■  iid  when  the)   contracted  the  crown  of  the  furnace  fell 
Imost  immediately.     He  thought   il   was  necessary  to 
Seger  i  on,  s.     Hi    had  found  thai  cones  which 
1,1    haw    melted    at    ahoul     1100      melted    ai    about 

M      |     ||     Vlcim  k.   disi  ussing    the    tj  pes  ol    furnaces 

had  been   made,  said  il    appeared  to 

ol    the   examples   (that    mentioned   by  Prof. 

Tamer)  in  which  graphite  was  used   they  would  find  thai 

,iint   ol   alkali   would   be  fori  ed   by  the 

he  cone.        Being   largelj    potash  oi   soda, 

ablj  in.. i,   potash  than  soda,  il  w<  uld  greatly  affect  the 

on  point  ol  the  cone,  if  his  surmise  was  correct.     He 

ight  himself  thai  sui  h  an  apparatus  would  r>o1  b.  coi 

racj        li  appeared  to  him  thai  verj  much 

said  in  favoui  of  the  electrical  fun, a,  e.     He  was 

,.,  know  that  weak  acids,  sui  h  as  nitrii   ...  "I  and 

d,  disintegrated  the  felspathic  products,  and 

U  like  to  I w    whether,  in  the  elutriation  of  clays 

.    hydrolysis    took    place,  and    whether   the    quantity 
other  than   the  more   uniform   gradation  of 
ol    the    clay    particles.     He    was    interested    in 
the  suggestion  with  reward  to  sedimentation.     Mr.  Tucker 
thai   if  a  little  iilum  be  introduced  it  expedited 
There      was      considerable      difficulty      in 
Dtenng  main   precipitates,  and  amongst  them  he  named 
•  !.  but  the  addition  of  diluted  acids,  such  as 

nitri.    acid,    was    remarkablj    effectual    in    causing    rapid 
lion   and    clear    filtration.     Ammonium   chloride 
five  in  this  tl  inl  he  i  ase  o)  barium 

What   was  the  explanation  of  t lii~  use  of  alum 
■I  many  of  the  minerals  werethemsclvesaluminous! 
Di    DAVinso     said  in  the  furnace  to  which  he  alluded 
.»  liner  was  always  used,  and  the  gas  did  not  impil 
the  objects  under  test.      His  references  to  grog  were  to  had 
...  which  might  contain  a  large  percentage  ol  iron  oxidi 
l  iiAiiiMis  said,  with  regard  to  the  elimination  ol 
alkalis  by  heat,  under  the  conditions  of   the  small  experi 
iiient  described,  il  was  oossible  that  a  slight  percen 
alkalis  originally  present   in  tie- clay  would  1"-  volatilised; 
but  he  did  nol  think  that  loss  would  occur  when  dealing 
with  1 1  Is  in  the  mass,  as  would  be  the  case  under 

ordinary  working  conditions.     He  had  analysed  fil 
and  retorts,  and  also  the  .lays  used  in  their  manufacture, 
but    had   been  unable    to   detect    any  diminution    in   the 
tage  of  alkalis  originally  present  in  the  raw  mati  rii 
res. dt  ,,f  th,-  li, 
Mr.  TrcKF.n.  in  replying  to  tie-  dia  u~~h.ii.  pointed  out, 
in  regard  to  the  question  raised  by  Ihc  chairman,  that  the 
temperatures  at   which  the    alkalis    volatilised   were  very 


high,  .„■.!  although  thi 

comparative^    small   piocea  of  the  clay,  he  thought    th. 

I    d    cribed  bj  Beget  and  by  bimBeli  wen  Bum- 

n  practicaJ 
th,     realitj    ol    volatilisation   ol    these   alkali 
He   did    noi    know    whethei    it    wa     appreciated    befor. 
Seger's  paper,  but  il  appeared  to  bin   thai  tb  b< 

,    great.     v  to  tb   ch  t-W 

..,.,■  hi    had  d.   oribed   i    affe.    Ln     the  mi  "  " 

tkeSeger -.  h.  hoped the5  wouldno!  thn 

something  foi  which  ho  els 

advantage.      Thi 

form,  and  d  Retort' 

dv    •         available.        Petrol flj      " 

mechanical  powei  foi  obti ,  tb    blasl  was  not  always 

.,U ive I  .     bul    hn 

own  sell  .. .ma I  blast.and  on  thai  poinl  showed  ma 

points    oi     practical  "'        '■    l   **        ," 

Mr.  Alcock  niighl  be  a  little  off  the  lim 

B    impinging  on  the  teal   | tb   En 

retort  carom!   would   nol   contain  alkab     except  a    mer 

but    ..id, a    coke    might      i  Heel    the 

results.     With  regard  to  the  action  of  watei  on  claye  bj 
hydrolysis  he  hJnot  the  slightest  doubt  that ,fl*  w 
reaBty:     It   was  a  point   he  wished  emptaticall}   to  bi 
out  in  tbe  paper.     &  clay,  any  elaj  practically,  were  tr.  i 

bv   water  and   given   sufficient    .......  ;"''     ■'>'■ 

obtain  an  alkaline  reaction  ...  tt.     B    regretted  te 
unable  to  give  any  information  with  respect ^to  the icon- 
tractions   of   sili  i         oi    to   tb    ,,-,„--     »■  ' 

points.      B  ledthatsihc uld suitably 

undei   certai iditions,  than  the  fire-claj    buck    where 

corrosive  material  irere  in  contact  with  them.  rb  two 
bricks,  he  conceived,  would  have  their  r.  pectivi  as  He 
was  unable  to  answer  Mr.  O'Shaughnessy s  enquiry^ Mto 

what  was  the  influ -lim In  i   i  «*■ 

binds  ,.i   1-.     The  only  reason   for  di  n   he 

,,,.   the    probabilitj    I  '       ■'•■ 

fazed    goids.     (Mr.    O'Shaughnessy:     They    were    not 

l^eVTbe,    maj    havi    b. lestroyed  rest 

(Mr    O'Shaugnnessy :    No,   because   they   were  five   feel 

,.,  i, ?nd        >!■    Pa      raised  a  question  on  the  o 

suffof  the  plastic!?}   ...  clays     a   subject    which  tad 

P3ed  eminent  chemist*  ,'",  '"!rh.  "f  »" 

satisfactory  theory  had  not  yel  been Lai       lh'',lt" 

rtwouldbe Twell  todefine  terms  before  disco 

HeTasnol  sure  he  agreed  that  china  clay  was  less  plastic 

"ia,i  „,.-,i..s.  h.  ai iwithMi  >'-yr  h'7'Tb »; ;: 

astothe  n*  ol  grog.  Perhaps  it  would  have  been  bettei 
,.„,„.,„.„,„,,„;„  iha.  not  oily  did  it  reduce  the  shrmk- 
„,.   ,„,    ,„,,-,.  obviously  from    keeping   the  clay  much 

tv.    aefflties  for  drying  the  g I- uhieh  would 

nXthM  mailable.     Se  was  glad  to  notice  Prof  es*M 

Turner   appreciated    his  h  to     he  -  ,    .     a 

character  ol  the  weathering  ol  clayt  He  (Mr.  Tucter) 
,  ertamly  could  not  clam,  anj  menl  ol  novelty  on  tb  pomt 
The  novelty  he  did  want  to  bring  ou1  was  tta  .t  -  luld 
be  more  generaUj  recognised  tta  something  was  do: ueby 
the  weather  and  thai    weathered  cla  ibstantaallj 

more  refractory  and  more  plastii  than  raw  clay. 

He  did  nol  approve  of  M,     ft 

in  the  nomenclature  from  kaoliuite  to  clayite  nnles   some 

hem,t„    was   to   be   derived,   seeing   -ba.  was 

rWnised  by  ;eueraU3  »W 

,l',a,„,     They  regarded  kaolinit.  '  '. 

lay'    and  any  n.-w  name  fo,  "»> 

lesii  abh  . 
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for  the  making  of  gas.  For  many  years  gas  engineers 
wre  justly  accused  01  shewing  little  progress  in  the  methods 
of  applying  the  necessary  heat  to  the  conversion  of  the 
solid  coal  into  the  very  complex  matter  called  "  gas  '  and 
the  residual  coke.  Of  recent  years,  however,  proposals 
have  been  brought  forward  for  improving  the  yield  of  gas 
as  to  both  quantity  and  quality,  whether  illuminating  or 
calorific,  and  also  making  a  hotter  coke. 

There  is  no  doubt  that  one  of  the  greatest  advarj  '6B 
was  made  when  Siemens  introduced  his  gas-fired  furnace, 
when  he  proposed  the  partial  combustion  in  the  furnace 
and  the  final  conversion  to  carbon  dioxide  among  the 
retorts.  The  adoption  of  most  of  the  modern  methods 
of  retorting  coal  would  lie  impossble  without  this  system 
of  firing.  The  next  movement  in  the  direction  of  improv- 
ment  occurred  about  25  years  ago,  when  Coze  intro- 
duced his  system  of  sloping  retorts  at  Rheims.  He 
was  not  the  inventor  of  sloping  retorts,  as  these  were 
apparently  tried  by  Murdoch,  the  first  inventor  of  gas. 
Coze,  however,  arranged  a  complete  system  of  setting 
such  retorts  together  with  charging  apparatus,  which 
there  is  no  doubt  considerably  reduced  the  labour  and 
cost  of  gas-making.  Mr.  Newbigging,  many  years  ago, 
laid  down  the  axiom  that  "  Dividends  were  made  in  the 
retort  house  "  and  if  so  it  is  in  the  retorts  themselves 
where  we  must  look  for  the  making  of  the  largest  profits. 
It  is  little  use  saving  money  in  the  after-purification 
methods,  if  the  gas  has  not  been  all  evolved  from  the 
coal  in  the  retorts,  or  the  impurities  have  been  increased 
owing  to  imperfect  carbonization.  The  fundamental 
principle  of  the  sloping  retorts  is  that  they  are  set  at 
or  about  the  angle  of  repose  of  the  coal,  which  may  be 
roughly  said  to  be  from  30°  to  33°  and  nearly  all  the 
installations  of  this  style  are  put  up  with  the  floor  of  the 
retorts  lying  at  an  angle  between  these  two  extremes. 
The  coal  then  slides  down,  when  given  the  slight  impetus 
of  being  tipped  in.  but  does  not  mass  at  the  bottom, 
lying  at  various  depths  according  to  the  rate  at  which  it 
is  tipped.  This  gives  a  very  even  layer  on  the  floor  of 
the  retort,  which  is,  of  course  a  great  desideratum,  as 
any  great  difference  in  the  thickness  will  mean  that  the 
time  when  the  charge  will  be  completely  burnt  off  will 
vary,  and  sulphur,  carbon  dioxide  and  other  impurities 
will  be  given  off  from  the  thinner  portions,  while  the 
others  will  be  still  evolving  gas.  This  applies  equally 
to  horizontal  retorts,  worked  in  the  ordinary  way. 

The  most  recent  adoption  of  these  sloping  retorts  on  a 
large  scale  is  probably  that  of  Mr.  Herring  at  the 
Granton  Gas  Works.  Edinburgh,  where  the  average  make 
p?r  ton,  throughout  the  vear  1904  was  10.438  c.  ft.  ;  in 
1905,  10,802  c.  ft.  ;  in  1906,  10,982  c.  ft.  ;  in  1907,  10.953 
c.  ft.  ;  in  1908,  11,074  c.  ft.  ;  and  in  1909,  10.690  c.  ft. 
The  entire  costs  of  carbonising,  including  wages  for 
foremen,  discharging  coal,  attending  to  coal  breakers, 
elevating,  conveying  coal  to  the  bunkers,  charging  and 
drawing  retorts,  attendance  to  mouthpieces,  cleaning 
and  repairing  retorts,  greasing  machinery,  furnace  atten- 
dants, hot  coke  conveyor,  and  engine  men  attending  to 
the  machinery  were  for  1904,  l-482d.  per  1000  c.  ft.  ; 
in  19115.  1-3&;  in  1906,  l-28d.  ;  in  1907,  l-245d.  :  in 
1908,  l-212d.  :  and  in  1909,  l-263d..  or  probably  little 
more  than  half  the  average  cost  of  such  work  in  the 
principal  cities  in  this  country.  These  figures  arc  actual 
working  results  and  not  test  results  only.  The  retort  - 
are  D  shaped,  20  ft.  long  by  22i  in.  by  15|  in.  high,  set  at 
32°  with  the  horizontal  and  the  coal  lies  about  7  in.  thick 
over  the  floor  of  these  1 1  rl  orte  and  is  completely  carbonized 
in  four  hours.  In  this  respect  they  follow  the  usual 
custom  with  Scotch  coal  in  horizontal  retorts  of  four 
hour  charges,  but  in  England  the  coal  used  there  requires 
the  longer  period  of  six  hours  to  complete  the  carboni- 
zation. 

The  late  Mr.  Love  of  the  Guildford  <Jas  Works  intro- 
duced a  sloping  retort  on  an  angle  of  45°  with  the  horizontal, 
which  he  arranged  to  fill  completely  with  coal,  and  at  such 
an  angle  the  coke  would  easily  fall  out.  Owing  to  his 
death,  complete  figures  are  not  available  of  the  results 
from  ih<^<-  retorts,  but,  by  the  courtesy  of  Messrs.  Win- 
stanley,  who  are  erecting  these  retorts,  I  am  able  to  give 
some  tests  made  bv  Dr.   Harold   G.   Colman.  of  the  tar 


and  ammoniacal  liquor  from  these  retorts,  which  are  as 
follows  : — 

1.  Tar— Sp.  gr.  at  60°  F.,  1-095;  water  (i.e.,  amm. 
liquor),  2-2  ]>er  cent,  by  volume.  The  amount  of 
water  is  fairly  low.  but  would  probably  b 
lower  if  the  tar  had  the  amount  of  time  for  settling 
in  the  wells,  which  it  gets  under  normal  manufacturing 
conditions. 

Distillation  test. — The  following  are  the  results  of  the 
distillation,  and  for  comparison  are  added  the  test 
carried  out  in  the  same  way,  of  a  sample  of  coal  tar  from 
Durham  coal  carbonized  in  horizontal  retorts  with  a  yield 
of  about  11,500  c.  ft.  per  ton.  In  both  cases  tho  re- 
sults are  calculated  for  the  tar  freed  from  water. 


Tar  from 

46° 

retorts. 

Tar  from 

horizontal 

retorts. 

per  cent. 

4-4 
28-5 
19-2 
47-5 

per  cent. 
1-1 

,     170° — 270°  .  . . 

13-1 

,     270° — 350°   

13-2 

72-1 

So  railed  "free  carbon". 

2-6 

28-7 

The  middle  oils,  boiling  at  170°— 270°,  differ  not  only 
quantitatively,  but  also  qualitatively  in  the  two  cases. 
Whereas  that  fraction  from  the  horizontal  tar  becomes 
almost  solid  from  separated  naphthalene  on  cooling,  that 
from  the  45°  retorts  remains  completely  liquid  at  ordinary 
temperatures,  shewing  that  the  proportion  of  naphthalene 
in  the  tar  to  other  liquid  substances  having  about  the  same 
boiling  point,  is  very  much  smaller  in  the  45°  tar  ;  it  is 
probable  that  under  these  conditions,  and  with  the 
higher  amount  of  light  oils  present,  there  will  be  no 
trouble  from  naphthalene  in  the  gas. 

The  heavy  oils  from  the  45°  tar,  deposit  some  crystals 
on  cooling,  but  to  a  much  smaller  extent  than  the  corre- 
sponding fraction  from  the  horizontal  tar. 

Owing  to  the  very  small  quantity  of  free  carbon  present, 
the  pitch  from  the  45°  tar,  is  very  different  from  that 
prepared  from  the  horizontal  tar,  having  a  bright  jet 
like  appearance. 

(2 1  A  mmoniucnl  Liquor.    Sp.  gr.  at  60° F.  1-045— 90° 
Twaddell. 

Analysis. 


Grams  per 
100  c.c. 


strength. 


Volatile  ammonia  

Fixed  ammonia 

Total  ammonia 

Sulphuretted  hydrogen 

Carbonic  acid    

Amm.  sulphocyanide 


2-38 
0-66 
3-04 
0-10 
4-34 
0-25 


10-98 

3-07 

l|-05 


In  this  ease  the  oz.  strength  does  not  agree  witli  the 
usual  assumption  of  oz.  strength  =  2°  Twaddell 
on  account  of  the  percentage  of  carbon  dioxide  in  the 
liquor,  which  is  unusually  high  proportionally  to  the 
amount  of  ammonia  present.  The  sulphuretted  hydrogen 
is  low,  and  that  of  ammonium  sulphocyanide  also. 

The  results  seem  to  indicate  that  the  amount  of  cyanide 
in  the  gas  from  the  45°  retorts  is  low.  but  that  the  per- 
centage of  carbon  monoxide  is  rather  high. 

The  latter  is  what  might  be  expected  with  a  full 
retort  as  tho  gas  does  not  get  heated  to  so  high  a  tempera- 
ture, and  the  tendency  then  is  to  increase  the  amount 
of  carbon  dioxide  and   diminish   that  of  the   monoxide. 

A  more  recent  plan,  which  has  been  adopted  in  England 
with  horizontal  retorts,  and  which  was  first  suggested 
by  Mr.  C.  C.  Carpenter,  of  the  South  Metropolitan  Gas 
Company,  is  to  fill  the  retort  completely  with  coal,  so  as 
to  utilize  the  whole  space,  and  to  cause  the  gas  to  pastt 
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quioklj   out  ..i  the  retorl   and  t.>  reduce  the  numbet  "t 
the  mouthpieces  havi   to  Iw  opened,  which  of  coarse 
i  certain  1^--  of  gas,     This    plan    was  imp 
»ith   scoop   charging    and     with    the    ordinary    method 

<if  drawing  the  coke,  as  r n  had  to  1"'  I'll  for  the  rake 

■    the  top  "I   the  coal  i"  draw   it   out.     It   is 

in  possible    with    any    but     through    retorts.       The 

r,   which   bj  the  movement  of  a  rubber 

driven   at    varying   speeds   l>\    electricity,    projects 

th'-  broken  coal  in  a  stream  throughout   a   20  t""t  retort, 

has  enabled  the  complete  tilling  ot  it  ;    and  the  use  of  the 

various  pusl forcing  the  coke  out  at  the  opposite 

ride  li'-  provided  means  for  removing  the  coke  when  tin' 
awbonisation  is  completed. 

Mi  Bell,  "(  Derby,  with  such  completely  tilled  retorts, 
obtained  the  following  results  \wi!i  medium  Derbyshire 
gas  eoals  and  25  per  cent,  good  rough  Derbyshire  coking 
■wk added,  with  12  hour  charges  and  so  retorts  in  use. 

Ou  ro»di'  per  too 11,463  o.  ft. 

power   iXo.    -    Met     liurnerl     14-77 

Si^-nn  value  iht  ton    580  lb. 

Oalorloc  value  i<<  r  .-.  (t.  ol  gas  gross 134-6  calories. 

I'tloruie  value  per  e.  ft.  of  gas  net    122-6  calorli  - 

Impurities  lo  crude  gas,  carbon  dioxide  volume  3-25 
Impurities  In   crud-  bus.  hvdr,  ,it>  n   sulphide  per 

100  c.  ft ts2u  graiiu 

Imparities  m  crude  gas.  carbon  bisulphide  per 

100  e.  It 47-4  grains. 

r  sale  per  ton  of  coal  10-34  cwt. 

Bnti    for  tale  per  too  ol  >".d    1-33  cwt. 

Tar  for  sale  |>er  ton  of  eoal     12-84  galls. 

Ammonium  sulphate  f>.r  sale  per  ton  of  coal  .  34  lb. 

There  is  no  doubt  that  the  idea  of  this  system  was  due 
to  the  methods  adopted  in  the  coke  oven  plants,  many 
«■!  vhich  have  been  in  use  for  a  long  time. 

The  coke  ovens  are  usually  set  in  batteries  of  50  .  eai  b 
retori  being  about  3.">  ft.  long  by  b  ft.  high  and  18  in. 
Mange  width  and  these  hold  some  li  tons.  Like  the 
ordinary  horizontal  through  retorts  these  arc  open  at  each 
end  and  have  luted  doors.  The  coal  is  charged  through 
three  or  more  charging  holes  in  the  roof  of  the  oven  and 
then  it  is  levelled  and  the  luted  doors  closed.  The 
hydraulic  main,  as  in  a  gas  works,  is  not  always  used. 
but  a  rising  pipe  and  ordinary  main  serves  the  purpose, 
valves  being  provided.  The  gas  is  rich  at  first  but  poorer 
later.  With  coke  ovens  for  the  making  of  foundry  coke 
from  slack  coal  the  latter  half  of  the  gas  made  is  used  for 
heating  the  furnaces  through  tuyeres  with  hot  air.  but 
in  the  gas  coke  ovens  the  heat  is  obtained  by  regenerative 
coke  furn. nes.  The  charge  usually  works  off  in  24  to  30 
hours  and  is  then  mechanically  pushed  out  from  one  end 
and  quenched  as  it  leaves  the  oven.  Coke  ovens  reduce 
labour  to  a  minimum  by  larger  charges  and  long  periods 
(ionization.  Recent  practice  requires  thai  the  coals 
be  broken  and  compressed  in  moulds  the  same  size 
M  the  oven  and  then,  while  so  compressed,  run  into  the 
oven  and  not  put  in  through  the  top.  It  is  said  that  an 
led  output  of  10  per  cent,  is  obtained  of  a  denser 
coke,  with  less  breeze  and  wear  on  the  oven  lining  and 
a  saving  of  labour. 

Ill     Thos.   Glover,   of    Norwich,   has   devised   chamber 

which    follow    somewhat    the    same    ideas    as   the 

Soke  ovens,  but   are  smaller,  holding  only  about  one-sixth 

With  them,  however,  the  number  of  operations 

itly    reduced,    as    compared     with    the    ordinary 

tort    practice,  and  the  losses  through  opening 

and   dosing   the   mouthpieces   are    lower.     The   ammonia 

iderably  increased,  bj  some  15  per  cent,  to   17   per 

eent.  ;    the  tar  is  distinctly  thinner  with  much  less  "free 

Oarbon       and  some   20  |ht  cent,   increase  in   quantity,  of 

greater    value,    it    is    easiei    distilled    and    contains    more 

benzenes    and    other    hydro-carbons  :     the    naphthalene. 

er,  is  not  reduced.  The  carbon  in  the  retorts 
found  at  the  top  only,  showing  that  the  gas  passes  along 
it.  but  owing  to  the  small  space  through 
which  the  gas  has  to  pass,  the  sulphur  is  not  long  in 
contact  with  the  carbon  and  therefore  less  is  combined 
with  it.  in  the  form  of  carbon  bisulphide,  and  more  of  it 
i»  found  in  the  form  of  hydrogen  sulphide. 

The  first   installation  of  these  retorts  at    Norwich  con- 

i  single  hod  containing  six  ehamher  retorts  each 

21  ft.  in  length.  3  ft.  in  depth,  and  increasing  from    12   in. 


in  widi b  a1  tic i  i"   13  in.  at  t In  disi  b ai 

end.     The    virtual    side-    of   the   chambers   an     (lightly 

inhered  > 'tun  to  allow   of  tl ra 

under   the    internal    pressure   sit    u|>    by    the   expansion 
of    the   brickwork   when   heated,     Trie  six  ohambei 
set   horizontally  in  an  aroh  of  the  same  dimensions  as 
those  containing    LO  ordinary   retorts  set   in   five  n 
each  containing   two  retorts.     These   retortt    should   not 
-ag  owing  to  their  deep  vertical  rides,     in  ordinal 
the  beat   is  required  at   the  bottom,  but  in  these  narrow 
filled  op  retorts  it  is  required  at  the  rides  and  is  bo  supplied 
in  these  Norwich  settings,     Mr.  Glover  found  thai  with 
ovens  12  m.  wide  the  rate  of  carbonization  equalled  0-6  in. 
per  hour  from  each  side,  with  ovens  16  in,   wide,  0-47  in., 
and  17  in.  ovens.   0-426   in.,   and   20   in.    ovens.   0-306   in. 
From  these  figures  he  was  able  to  easily  decide  Ihe  pro]>er 
length  of  carbonization. 

The  charging  of  the  eoal  is  effected  by  a  de  Brouwer 
projector,  the  retort  being  tilled  as  full  as  possible,  except 
at  each  end,  where  the  coal  is  allowed  to  slope  at  its 
natural  angle  of  rest.  The  coke  discharge  is  effected  by  a 
de  Brouwer  ram  disoharger. 

Owing  to  the  fad  thai  the  bed  of  chambei  retorts 
is  working  in  conjunction  with  the  ordinary  beds  of 
retorts  in  the  same  house,  the  gas  mixing  in  the  foul  main, 
Dr,  Colman  was  only  able  to  make  a  test  at  such  timi 
the  ordinary  retorts  were  shut  down  for  the  usual  Sunday 
stop  from  io  a.m.  to  10  p.m.,  and  the  period  of  the  test 
was   therefore    limited   to    12    hours. 

The  gas  made  during  the  test  period  passed  through 
the  ordinary  works  condensers,  scrubbers  and  purifiers, 
but  although  as  many  of  these  were  shut  out  as  possible, 
the  plant  actually  in  use  was  very  large  for  the  volume 
of  gas  being  made,  which  had  the  disadvantage  that  any 
small  quantities  of  air  getting  into  the  gas.  on  the  vacuum 
side  of  the  exhausters,  would  represent  a  large  percentage 
of  the  actual  volume  of  the  gas  passing;  it  appeared, 
therefore,  not  unlikely  that  from  this  cause  the  gas  made 
would  contain  more  nitrogen  than  is  normally  present, 
which  would  somewhat  increase  the  make  of  gas  per  ton 
and  simultaneously  reduce  the  illuminating  and  calorific 
power. 

The  test  was  carried  out  bet  ween  10  a.m.  and  10  p.m.  on 
Sunday.  October  4th.  only  the  bed  of  the  chamber  retorts 
being  at  work  during  this  period,  precautions  being  taken 
to  ensure  that  no  gas  from  the  other  beds  could  possibly  mix 
with  the  gas  from  the  chamber  retorts.  The  temperatures 
.if  carbonization  was  judged  to  be  2.000°  to  2.100°  F. 
and  during  the  test,  except  while  charging  was  in  pro- 
gress, the  retorts  were  worked  without  seal,  the  pressure 
in  them  being  maintained  as  nearly  as  possible  about 
I /10th  of  an  inch  by  means  of  the  retort  house  governor. 

The  coal  employed  consisted  of  washed  nuts,  from  the 
South    Yorkshire    district,    a    sample    of    which    gave    the 
1 1a lysis  :  - 

per  cent. 

Free  moisture    2-14 

Volatile  matter,  not  including  free  moisture  ....    81-14 
Ash    *•« 

Three  chambers  were  charged  at  10  a.m.  and  the 
remaining  three  at  4  p.m.,  the  period  of  carbonization 
being  12  hours,  ti  tons  li  cwt.  was  used,  or  an  average  ..I 
21  cwt.  per  chamber.  The  gas  made  was  84,300  c.  It.  at 
'14  F.  and  30  in.  bar.  or  83.457  e.  ft.  at  60°  F.  and 
30  in.  bar.  equal  to  13,247  0.  ft.  per  ton. 

The  coke  was  of  good  character,  bright   and  lustrous, 
and  of  a  size  and  hardness  intermediate  between   tl 
ordinary  coke  and   metallurgical  oven  coke.     On  ant 
e   the  following  figures  ;- 

per  ' 

Fr.c  moisture  JJ"fS 

Volatile  matter,  not  including  free  moisture  .... 


Ash 


■•70 


There  was  a  marked  decrease  in  the  free  carbon  in  the 
chamber  tar  as  compared  to  the  ordinary  retort  tar  and 
an  increase  in  the  ]  roportion  of  heavy  oils,  shewing  that 
the  volatile  products  from  the  <  oal  were  not  subjected 
to  the  action  of  so  high  a  temperature  before  escaping 
from  the  chamber  as  is  the  case  with  the  ordinary  retorts. 
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The  results  obtained  in  the  analysis  of  the  gas  from  the 
chambers  slum  that,  as  was  expected,  the  nitrogen  content 
was  high,  namdv  !>-7  per  cent,  as  against  54)  per  cent, 
obtained  in  the  coal  gas  working  under  normal  conditions, 
this  excess  being  due  to  the  infiltration  of  the  air.  Had 
the  percentage  of  nitrogen  been  only  the  same  as  in  the 
coal  :a-  the  make  ]kt  ton  would  have  been  reduced  to 
12,624  c  ft.  (x-r  ton.  whilst  the  illuminating  power  in  the 
No.  2  met,  argand  would  have  l>et'n  from  16  to  16-6 
candles,  the  gross  calorific  power  ">7til  li.Th.C.  and  the 
5-2  1',1'h.r. 


ibera 

Ordinary. 

e-.c-  made  i»er  too 

ill.  power  in  No.  2,  met 
e lalonllc  i" iwi  t  gi 

Sulphur  in  purified  lm-  . 
carbon  iu  tar 

Sp    -T    :,t   60     of  tar 

Junker 

13,247  c.  ft. 
14-94  candle. 
549-48  B.Th.TJ 
(93-9 

4.-v7  grs. 

ll-l  per  cent. 

Ms 
10-1 

15-84  candle. 

565-9 

512-6  caudle. 

per   100  c.  It. 

1-22  per  cent 
6-0 

Wat-r.  per  cent 

.  iu  tar.  b> 

volume 

Analysis  of  <lr<i  tar. 


Per  cent. 

Per  cent. 

Light  oils  up  to  170-    

Middle  nils.    !;■■    to  270 

Heavv  oils,  27o    to 

Pitch  all                        

0-4 
10-2 
30-1 
53-9 

4-7 
11-1 

1-4 
10-5 

If'.- 14 

71-8 

23-2 

Dr.  Lessing  has  summed  up  the  advantages  of  t  hi  carboni- 
zation in  chambers  generally  as  follows  : — 

Long  period  charges  permit  a  great  saving  in  labour  and 
consequent  reduction  in  carbonizing  cost,  particularly  in 
t he  case  of  24  hour  charges,  where  no  night  work  is  required, 
l>t  for  tending  the  producer  fires  and  watching  the 
process.  High  make  of  gas,  due  to  limited  secondary 
decomposition  therefore  good  calorific  value.  Little 
carbon  deposit  :  scurhng  to  be  done  easily  and  con- 
veniently. Ascension  pipes  kept  clear.  Small  consump- 
tion of  fuel  and  little  loss  through  radiation.  Coke  of 
very  good  quality  and  size.  Tar  thin  and  containing 
little  free  carbon.  Smaller  heated  surface  per  ton  of  coal 
carbonized  than  in  retorts,  and  less  chance  for  decom- 
position and  infiltration  of  flue  gases.  Large  yield  of  gas 
On  small  area  covered,  manipulation  is  simple  and  com- 
fortable for  tlie-  men.  The-  life  of  the  plant  should  be 
considerably  longer  than  that  of  ordinary  retort    plant. 

The  disadvantages  being  : — Low  illuminating  power. 
This,  of  course,  is  in  this  country,  and  in  view  of  parlia- 
mentary obligations,  an  all  important  factor.  Hiu'li 
Cost  of  installation,  which,  however,  can  soon  be  made 
good  by  greater  economy  in  working  and  smaller  capital 
charges  on  account  of  higher  durability. 

The  Dessau  vertical  retorts  patent  thus  describes  the 
invention : — The  manufacture  of  gas  by  subjecting  coal 
to  distillation  in  a  vertical  retort  healed  to  a  higher 
temperature  than  is  usually  employed  in  gas  manufacture 
-o  that  the  coke  is  formed  from  the  internal  walls  of  the 

retort  inwards  and  1  he  gas  generated  passes  inwards 
and  upwards  through  the  central  portion  of  the  charge, 
the  retort  being  charged  with  coal  up  to  the  same  level 
as  that  up  to  which  the  externa]  heat  i-  applied  s,,  that 
no  -pace-  i-  le-ft  in  which  the  tar  can  quickly  Beparate, 
it  being  compelled  to  pass  upwards  through  lie  oncoked 
portion  of  the'  charge,  before  leaving  the  retorts.  This 
give-  a  good  idea  of  the  points  of  interest  about  this  system, 
though  whether  all  the  claims  can  !"■  substantiated  in 
law-  is  doubtful.  These  rertical  retortc  which  are 
4  ne  say  13  ft.)  diminish  in  cro     Bection  towards 

'he  top  to  ensure  tin-  easj   removal  of  the  coke  past  any 
inequalities  on  the  face  of  the  retort,     t  ham  ben 

retorts    or    large    units    have     been    tried,     but     were     not 

lessfu].  It  is  claimed  that  tin-  gas  from  these  vertical 
retorts  requires  only  half  the  purification  of  that  from 
inclined  retorts,  while  the-  sulphur  is  reduced  ami  there 
is  little  or  no  formation  of  pitch  or  thick  tar  in  the  take !-ofl 


or  dip-pipes.  Designs  have  been  made  for  the  installation 
in  small  units  which  will  make  only  some  100,006  c.  ft. 
]K-r  day. 

In  these-  retorts  the  coal  is  inserted  periodically  and 
the-  whole  mass  carbonized,  as  in  coke  ovens  or  completely 
filled  horizontal  retorts,  and  when  the  process  is  fii 
ihe\  are  emptied  and  a  new  charge  again  inserted.  In  this 
way  the  eas  given  off  must  pa^s  through  various  depths 
of  completely  or  partially  carbonized  coal  and  the  products 
must  vary  from  hour  to  hour. 

The  most  recent  installation  of  tins  system  has  been  at 
the  Sunderland  (las  Works  where  the  guarantee  tests  of 
the  four  metre  retorts  was  as  follows  : — 

Duration  of  test    in  a.m.  .Ian.  6  to  in  a.m. 

Jan.  8)    48  hours. 

No.  of  retorts  at  work  60 

Duration  of  charge  (no  steaming)    11  hours. 

Coal  carbonised  (Holmside  Durham)    124-11  tons. 

Gas  made  corrected  to  30-in.  bar  and  60°  F 1,492,900  i     0 

Gas  made  corrected  per  retort  12.441    e.    It. 

Gas  made  corrected  per  ton  of  coal  carbonized  ..  12,028  c.  ft. 

Uluminating  power  (No.  2  Met.  burner)    17-55  ca 

Calorific  power  (gross) 635-4   B.Th.V. 

Calorific  power  (net)    ; 568-9   B.Th.V. 

Coke  used  for  fuel  dry  17-33  tons. 

Coke  used  for  fuel  per  ton  of  coal  carbonized  ...  13-96  per  cent! 
No.  of  retorts  at  work  (12-hour  charges  including 

one  hour's  steaming)  60 

Weight  of  average  charge  of  coal  1 1 2-huur  charges 

including  one  hour's  steaming)  91  cwt. 

Gas  made  per  ton  corrected  (12-hour  charges 

including  one  hour's  steaming) 12,465  c.  ft. 

111.  power  (No.  2  Met.  burner),  (12-hour  charges 

including  one  hour's  steaming) 16-84  candle. 

Calorific    power    net  (12-hour  charges  including 

one  hour's  steaming) 559-2   B.Th.V. 

Sulphur    (carbon    bisulphide)    in    purified    gas 

(oxide  only)     20  grs.  per  100 

.  .  It. 

The  Woodall  and  Duckham  system  of  vertical  retorts 
uses  the  continuous  carbonizing  process  and  the  retorts 
arc  made  up  in  about  3  ft.  lengths  to  2.j  ft.  long,  with 
cast  iron  mouthpieces.  Their  dimensions  are  20  in.  by 
29  in.  at  bottom  tapering  to  0  in.  by  21  in.  at  tog 
where  a  rotary  feeding  device  is  attached  and  a  gas  oft  take 
pipe  at  side  of  same.  This  device  consists  of  a  faced 
cylindrical  drum  rotated  by  power.  The  coke  extractor 
can  be  set  to  remove  the  coke  at  any  desired  speed  and  the 
coal  feeder  is  worked  in  proportion.  The  retort  is  always 
kept  full  of  coal  so  that  the  gas  as  soon  as  it  is  made  has 
to  pass  constantly  through  the  same  thickness  of  uncar- 
bonized  coal.  The  hottest  part  of  the  retort  is  near  the 
i  op.  as  the  combustion  chamber,  which  is  built  entirely 
of  silica  brick,  is  there,  and  the  heating  gases  descend 
to  the  bottom  of  the  retorts  before  entering  the  regenerator 
chambers. 

Tests  made  with  these  vertical  retorts  at  Nine  Elms 
Oas  Works  with  coal  which  had  been  stored  in  the  open, 
and  was  wet  ;  but  in  which  no  allowance  had  been  made 
for  moisture  shew  the  following  results  : — 

Coal  used  (Birley  SiUistone)    86-3  tons. 

Gas  made 1,072,294  c.  tt. 

Gas  made  per  ton 12,423  c.  ft. 

111.  power  (No.  2  Met.)    15-82  candle. 

Sperm  value    674 

Calorific  value  (gross)    596-6  B.Th.V. 

Calorific  value  (net)     530-7  B.Th.V. 

Composition: — Carbon  dioxide-.   2-22  per  cent.;  hydro- 
carbons,  2-ss   per  cent.  ;    oxygen,  0-27  per  cent.  ;  ca 
monoxide.   7-41    per   cent.  ;     methane.    3505    per   cent;  : 
hydrogen,    15-85   per    cent.  ;     nitrogen,    6-32    pe 
It   will  be  noticed  that   the  proportion  of    carbon   mon- 
oxide is  notijhigh  and  therefore  the  gas  does  not   partak" 
(i    the   nature  oi    water-gas.      There  is  an  increase  of  gas 
and   ammonia,    better   coke   and   tar.    less   cost    for   land 
and    buildings,   less   nitrogen,   less   fixed   sulphur  and   less 
naphthalene,     improved    working    conditions    and    less 
,  and  tear  ol  retorts. 
It    was  at    first   thought   that  the  introduction  ol 
to  make  some  water-gas  would  be  advantageous.  |,nt  up 
!    to  now  this  has  not  been  tounil  so.      This  would,  of  coil 
utilize  some  of  the-  heat   in  the  coke  after  carbonization 
which  unless  it  can  be  fed  directly  into  the  furnace  while 
hot,  is  lost.      If  a  lower  candle  power  and  calorific  value 
would  satisfy  the  people  of  this  country  as  it  does  e  n  the 
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nl,  I  In  u  mi  ilimlil    tin'  steaming  could   be  carried 
I  lull  advantage  of  tin-  heal   In-  obtain)  d 
lilovei    kVcsl    vertieal    retorts   al    Si.    Helena    bavi 
24  in.  bj    12  in.   al   top  expanding   to  30in. 

ill    bottom.      Each    carbonizes    al 1     :M    Ions 

ui.l  each  eliai^r  i-   \'2k  lii. ins  passing  through  the 

it  one  side  and  is  (c  'I  w  it  li  cold 

iirv  air  is  heated   by   the  eoke   before 

I  tin'  highest   heat   i-  nt   the  top  rather  than 

The  coke   in    the   retort    rests  on   a    plate 

ui  which  is  -wept   l,\  an  arm  al   an)  di  urcd  speed 

md  the  coki    falls  into  a  chamber  below,  from  whicl 

i    is   luted    wit  li    wati  i . 
steam   admitted   for   the   purpose  "I    it 
i-       The  lowi  r  port  ion  of  the  chai    i    fo     2  or  3  ft. 
then  the  uncarbonized   portion  takes  a   \ 

llized    l  i  ,n  I.     and     issues     at 

iverage  results  per  ton  from  three  coals,  one  from 
:    iThornlev)    and    two    from    Yorkshire    (Barrow 
\  and  Wigan  Arley    Mini  I  are  given  below. 

Ir  per  ton 12,561   •     it 

-   Met    burner 15-66  candle 

power, 

net 517-6  1!   I  h  I 

ik',, In     13-8  cwt.  per  ton 

i>l  ilrv  enke 12-6  per  i'  ui 

II -Nl    call-. 

acul  li,|ii,,r  ualls.  ,,i  In  ox.  per  tun  ....      B8'l="E3-7  II,. 

ol  sulphate 

10B  ill  lbs.  per  ton 

x»|ilithalini- an    grains    per 

C     It. 

The  tar  is  not   reduced  in  quantity  and  is  much  freer 
trbonaccous  matter.it  may  amount  to    12-9  galls. 

Tin*  production  is  60  per  cent,  greater  for  tin'  same 
groand  space.  The  system  "t  regeneration  by  absorption 
■  if  heat  frnin  the  coke  at  bottom  of  retort  is  only  applicable 
to  verticals.     The  coke  is  decidedly  improved,  there  are 

no  stopped  pipes  or  pitched  hydraulics.     The  sai ds 

the  ordinary  horizontal  retorts  would  only  make 
-mile  10,250  c.  ft.  per  ton.    From  such  continuous  carboni- 
iii  there  is  no  smoke. 

K.  Sorting  states  the  disadvantages  ol  tin is  ear- 

booixation   a-   follows,  hul    I    think   I  am  right    in    stat- 
in! that   he  is   interested   in   the   intermittent    system  : 

ite  charging  and  discharging  machinery  is  required 

In  each  retort.     2.   Continuous   movemenf    of  the  whole 

"intents  of  tin-  retort  cannot  possibly  be  advantageous  to 

["hi    economy  of    the    system    would   be  very 

if  the  reduced  durability  of  the  coke  increased  the 

by    only   a   small    percentage   of   the 

irlionised.      :!.    It  is  impossible  to  inspect 

nrts.  because  they  arealway  -  full,  and  to 

ascertain    whether    they     need    repair    and    whether     the 

perly   disposed   m   them. 

The    latest    proposals   for    vertical    retorts   come    from 

Mr    Herring,  of  Edinburgh,  who  i-  erecting  at   Granton 

s  a  single  selling  of  these  retorts,  upon  the  same 

-  it  |'ii  sent  occupied  by  one  of  the  ordinary  sloping 

I  retorts.     The  arrangement 

the  heating  of  the  retorts  in  almost  any  manner. 

_     itest  h.at  at  the  top.  the  middle  or  the 

.   by    means   of    ports    for    the   admission    of    the 

-  and  the  secondary  air  at  any  level  from  top 

di  ;   suitable  means  having  been  provided  to  close 

iff  any  porta  not  required.      Mr.  Herring  does  not  suggest 

<edi  signs  an  in  any  way  final,  but  has  erected 

v."  nuienial    retorts   with   every   possibility    ol 

to  obtain  the   best  arrangement   for  future 

n    of   the   coals   with   which   he   has    to   deal. 

n.iis   are    built    of    grooved    bricks,    and    are    made 

lo    avoid    expense    ol     special     bricks,     and     in 

,  -  thai  the  corners  will  become  filled  up  in  tune  with 

A  g i  taper  is  given  to  them  so  that  the  coke 

it  In-  obstructed  in  leaving-.  In  most  things  he  has 
followed  the  vertieal  oil  retorts  practice,  as  he  points  out 
that  that  industry  lias  had  a  number  of  vears  experience 
which  must  have  led  I.,  the  survival  of  the  fittest.  The 
aiily  part  pal  nted  i-  the  ground  valve  type  of  coal  inlet 
and  coke  outlet. 


Having  described  the  various  modem  nd  'lu- 

lls obtained  by  them,  we  may  now   profitably  di 
their  advanta  ges  or  m  herw  ise. 

With  -niall  e  ha  rues  the    eparation  ol         carboi it 

so  energetically  that   the  ascension   pipe  antly 

becoming  blooked  and  coke  must  be  drawn  befon  being 
completi  h   burned  off  ;  a  largi  a  the  othei  hand 

i-  more  i  vi  nlj  di  tributed  than  a  thin  one,  and  the  <!• 
.     iti  n,   with   filled   retorts,   is   avoided,    so   thai    bighei 

temperatures  of  carl isation  can  be  used.     1' 

that  filling  the  retorts  has  made  a  different  tai  which  should 
In-   i  asier   handled   and    hi  ed    many   ol    thi 

manager's   greatest    troubles,   namely,     topped   a  eei 
pipes  and  pit*  li'il  hydraulic  main-. 

Heating  surface  compared  to  the  weight  of  the  i  h 
a  good  indication  of  the  comparative  efficiency,  bul  this 
is  only  the  ease  with  vertical  and  completely  filled  retorts, 

as  it  is  only  the  heat,  which  ia  acting  directly  on  tl 

which  I-  wanted.  Tests  have  shown  that  with  tiles  and 
:•'  on  th  tops  of  horizontal  ordinary  ntort-.  where 
the  heat  is  not  wanted  on  the  inside,  the  quality  of  tie 
has  been  improved.  This  might  be  expected,  as  the  heal 
would  convert  some  of  the  hydro-carbons  into  the  Bolid 
carbon  which  usually  collects  on  the  inside  oi  a  partially 
filled  retort  and  must  thereby  reduce  the  illuminating 
power.     The  length]  contact  with  the  hoi  side  ol  a  retort 

which   is    partially   tilled,   must    injure   the  gas,  so   that    an 

improvement  may  well  be  expected  when  there  is  little 
room  and  consequently  a  quick  passage  for  the  gas  nun', 
from  this  heat. 

The    requirements    of   coal    gas   and    the    illuminating 
power  is  daily  becoming  of  less  moment,  while  the  calorific 

value  is  of  more  and    more   moment.      What    this  calorific 

value  is  to  be  fixed  at  depends  on  the  coal  available. 
i  in  the  continent  they  are  satisfied  with  a  much  lower  tiejure 
than  in  tin-  country,  bul  tests  must  be  made,  and  this 
without  delay,  by  all  gas  companies  and  corporations  to 
1 1 it i ti  the  extent  ol  the  calorific  power  obtainable  from 

the  coals  near  at  their  hands.       |,    maiiyca-c-  they  will  not 

have  the  net  essary  apparatus  at  their  hands  tor  i  he  purpose, 
but  they  should  arrange  for  a  periodical  test  of  each  of  the 
coals  they  are  using  w  hen  being  Carb6nised  mule!  the  usual 
conditions  prevalent  in  their  works.  Further  than  this. 
they  should  aim  to  find  out  the  particular  method  which 
will  give  the  best    healing  result   from  these  coals.  BO  that 

they  can  alter  their  processes  accordingly.     The  published 

tests  by  the  eoal  owners  are  not  of  much  assistance  in  this 
matter,  but  may  be  taken  a-  a  guide  as  tn  the  extent  to 
which  their  efforts  may  lie  aimed.  The  apparatus  for 
carbonising  coal  varies  so  greatly  in  certain  ways  that 
-imilar  results  cannot  be  looked  for  in  different  gas 
works. 

The  eieat  aim  should  he  to  obtain  as  much  meth  m 
i I'll-,  as  such  a  gas  has  a  calorific  power  of  1024 
B.Th.l'.  gross  and  '.lilt  net.  while  hydrogen  has  only  liL'b 
gross  and  L'72  net  and  carbon  monoxide  :tL'".  gross  and  net — 
all  per  c.  ft.  Consequently  any  process  which  will  increase 
the  proportion  of  the  former  in  the  gas  made  must  prove 
the  one  which  will  be  likely  to  succeed  in  the  future. 

Discussion. 

Mi.  Jambs  Mcleod  said  that  Mr.  O'Connor's  | 
very  opportune,  coming  at  a  time  when  the  gas  industry 
occupied  with  the  question  of  vertical  versus  horizontal 
retorts.      In    Iris    opinion,    the    vertical    retort     would    be 
erally  adopted   for  the  carbonising   of  coal.     In   the 
place,  it   meant  a  great  saving  in  ground   ipace.     1' 
had  been  shown,  for  example,  t  li.it  for  an  out  put  i 
c.   ft.  of  gas    pei    2l   In  a ii  30  ft.  by 

70  ft.  was  required.     In  the  si  the  machinery 

required  for  a  vertical  rati  rl  -■  pier  and  much 

less  subject   In  wear    and    tear    than    horizontal    char. 
machinery. 

.Mr.  DAVID  V  iss  said  that  vertical  retorts  on  the  con- 
tinuous system  might  requ  n  a  i  al  somewhat  different 
fioin    that    hitherto  I,    because    they    were    Buitable 

only  for  small  eoal.  whereas  in  S  .Hand  the  practice  had 
been  to  break  large  coal  into  pieces  of  from  four  to 
inches     mbe.     He     considered     the     Woodatt-Duokhajn 
system  one  of  th.    most    perfect   he  had  seen.     Attempt- 
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wen  bruii;  made  to  obtain  the  same  results  from  horizontal 
retorts  by  heavier  charging,  bnt  there  was  the  difficulty 
of  getting  the  pusher  to  remove  that  targe  mass  of  material. 
Ill  coke  ovens  it  was  found  advisable  to  stamp  the  coal 
into  a  solid  mas-  befon  putting  it  into  the  oven  to  be 
retorted,  obtaining  in  that  way  a  coherent  mass  which 
was  easily  pushed  out  when  carbonised. 

Mi.  GSOBOE  R.  HlSLOP  was  of  opinion  that  some  time 
must  elapse  before  horizontal  retorts  could  he  displaced. 
It  had  been  proved  to  be  an  advantage  to  push  the  coke 
out  of  the  retort,  hut  in  Scotland  difficulties  were  met  with. 
The  coke  from  English  coal  was  of  a  caking  character, 
adhering  together  and  therefore  easily  pushed  out.  while 
that  from  Scotch  coal  was  very  soft,  and  in  the  attempt  to 
push  it  out.  there  was  the  risk  of  bursting  the  retort. 
No  doubt,  this  difficulty  might  be  reduced  by  the  adoption 
of  vertical  retorts.  If  space  was  of  great  value,  vertical 
retorts  might  be  adopted  and  perhaps  do  fairly  well 
with  Seoteli  coal,  hut  where  space  was  not  of  much  account, 
the  extra  cost  of  the  distillation  by  the  vertical  system 
would  be  against  it. 

Dr.  Thomas  Gray  said  that  the  best  results  might 
be  expected  from  some  method  of  continuous  distillation. 
since  the  conditions  of  working  remained  practically 
uniform,  and  that  he  had  been  surprised  to  find  the  coal 
gas  industry  so  slow  to  adopt  a  system  of  this  kind. 
Retorts  working  continuously,  very  similar  in  construction 
to  some  of  the  vertical  retorts  illustrated  by  the  lecturer, 
had  been  employed  successfully  in  distilling  shale  for 
about  30  years,  and  there  was  no  reason  to  suppose  that 
t  hese  would  not  be  equally  successful  ill  dealing  with  coals  of 
a,  non-caking  character.  While  discussing  the  working 
of  a  chamber  retort  Mr.  O'Connor  had  stated  the  yield 
of  gas  to  be  13.247  c.  ft.  per  ton  of  coal.  That  was  a  very- 
high  yield  of  gas  even  when  allowance  was  made  for  leakage 
of  air.  and  he  found  it  difficult  to  explain  how  such  a  large 
quantity  could  he  obtained  except  on  the  assumption  that 
the  tar  had  been  partially  decomposed,  and  was  con- 
sequently viscous  in  character  ;  whereas  the  author  had 
stated  that  a  fluid  tar  had  been  obtained.  He  asked  if 
Mr.  O'Connor  could  give  any  data  regarding  the  tem- 
peratures at  various  parts  of  the  vertical  retort. 

Mr.  Robert  Hamilton  asked  if  there  was  any  difference 
in  the  yield  of  ammonia  in  the  vertical  and  in  the  horizontal 
system. 

Mr.  Samuel  Glover  (communicated)  said  that  at  St. 
Helens  they  had  adopted  the  vertical  system  by  means  of 
which  they  could  retort  successfully  coal  of  all  grades. 
By  special  heating  chambers  the  temperature  of  the 
Tetorts  could  be  controlled,  and  the  gases  which  came 
off  easily  wen-  carried  away  readily  from  the  top  of  the 


retort,  while  those  whuh  were  evolved  on  the  destructive 
distillation  of  the  coal  were  not  harmed  by  overheating, 
and  the  heat  of  the  coke  was  returned  to  the  setting  as  it 
was  made  to  heat  the  secondary  air  going  to  the  combustion 
chambers.  The  life  time  of  the  retorts  would  be  a  very 
long  one  and  the  through-put  of  coal  very  great  compared 
with,  that  of  horizontal  inclined  or  German  retorts.  The 
gravity  charging  worked  well  and  the  quality  of  the  gas 
was  very  regular. 

The  Chairman  said  it  would  be  interesting  to  know  tin 
difference  in  tar  produced  by  the  continuous  as  again.-, 
the  intermittent  process.  There  was  also  the  point  of 
how  much  the  gas  engineer  could  improve  the  value  of  the 
by-products  by  varying  the  temperature  of  distillation. 
He  would  also  like  to  know  if  it  had  ever  been  tried  to  have 
steam  injected  into  very  hot  fuel  so  that  a  mixture  of 
coal-gas  and  water-gas  could  be  obtained. 

Mr.  O'Connor,  in  reply,  said  that  no  doubt  there  was 
a  great  advantage  in  vertical  retorts  when  ground  space 
was  limited,  but  he  believed  that  the  extra  amount  of  gas 
obtained  on  a  certain  space  was  manufactured  at  a  some- 
what heavy  cost.  In  one  case  recently  the  system  of 
vertical  retorts  cost  four  or  five  times  that  of  horizontal 
retorts.  One  of  the  difficulties  in  the  setting  up  of  vertical 
retorts  was  that  they  must  be  tapered  from  top  to  bottom 
to  prevent  the  coke  sticking  in  the  retort.  Consequently 
it  must  be  built  up  in  rings,  each  ring  being  made  of  the 
proper  taper,  or  must  be  built  with  special  bricks,  or  as 
in  the  retort  set  up  by  Mr.  Herring  at  Granton.  built 
square  with  grooved  bricks.  Until  a  definite  size  was 
decided  on  and  a  definite  taper  accepted,  so  long  would 
the  expense  in  building  vertical  retorts  be  considerable, 
because  each  piece  of  the  retort  would  have  to  be  made 
of  exact  taper  to  fit  the  one  above  and  the  one  below. 
A  considerable  increase  in  the  yield  of  ammonia  was 
claimed  for  the  vertical  system.  So  far  as  he  knew, 
no  tests  had  been  made  regarding  the  temperature  at 
different  parts  of  the  retort,  but  it  was  intended  to  make 
these  with  the  experimental  plant  at  Granton. 

In  reply  to  the  questions  of  the  Chairman,  the  tar  from 
the  vertical  system  appeared  to  be  heavier,  and  regarding 
the  use  of  steam  it  was  impossible  to  use  a  large  quantity 
of  this  because  the  candle  power  was  bound  to  be  reduced. 
In  Germany,  where  they  were  satisfied  with  a  candle 
power  of  11  or  12  steaming  was  used  on  practically  every 
occasion.  In  lowering  the  candle  power,  care  should  be 
taken  not  to  lower  the  calorific  value.  The  aim  should 
'  be  not  to  manufacture  hydrogen  but  methane.  If  water- 
gas  was  made,  that  meant  carbon  monoxide,  which  was 
[   not  so  valuable  for  heating  purposes  as  hydrogen. 
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Refrigeration  for  analytical  and  industrial  investigations  at 

low  temperatures  ( — 75°  C.)  ,■   Convt  nit  ui  method  of . 

J.  0.  Handy.     J.  Ind.  Eng.  Clicm.,  1910,  2,  92—94. 

The  author  discusses  various  methods  of  refrigeration, 
and  gives  the  preference  to  the  use  of  carbon  dioxide  snow 
with  acetone  or  with  petroleum  ether.  Of  these,  the  acetone 
mixture  has  some  advantages.  The  "  snow  "  is  prepared  by 
the  usual  method  of  allowing  the  liquid  carbon  dioxide 
to  blow  off  through  canvas  or  flannel  bags.  The  tempera- 
tures resulting  from  various  quantities  of  the  ''snow ■"  with 
150  grms.  of  acetone  (at  23s  C.)  are  given  as  follows  : — 
-6  grms.  of  carbon  dioxide,  —  5°  C.  ;  11  grms..  —20°  C.  : 
24  grms.,  -  38°  C.  ;  46  grms.,  —  54°  C. ;  77  grms.,  -  61*  C. ; 


excess  of  carbon  dioxide.  —  78°  C.  With  114  grm-^.  of 
petroleum  ether  of  86°  B.  at  22°  C,  the  temperatures 
obtained  with  different  weights  of  carbon  dioxide  were 
as  follows  : — 5  grms.  of  carbon  dioxide,  —  22°  C.  ;  10  grms., 
—  36°  C.  :  15  grms.,  -55°C.  ;  30  grms.,  —  69°  C.  If 
absolute  freedom  from  risk  of  fire  is  desired,  carbon  dioxide 
and  carbon  tetrachloride  or  chloroform  can  be  used  for  a 
limited  range. — R.  C.  P. 

Patents. 
Separating   fluids   having  different   densities;  Method  and 

means  for .     C.  S.  Brown,  Nashville,  Ten..  U.S.A. 

Eng.    Pat.    4962.    Mar.    1,    1909.     Under    Int.    Conv.. 

March   23.    1908. 
The  invention  consists  of  a  valve  which  allows  fluid  to 
pass  but  prevents  vapour  or  gas  from  doing  so.     It  is  said 


Vol.  XXIX     No.  8.) 


Cl..   I.     <.km:i:  \1.  PLANT     \1  WIllNKi:  ,  . 


177 


illy  adapted    for   separating   water  of  con- 
densation  and   air  from   tho  strain   in   a   '-tram   heating 
\     in  ill  i    ri'iilut    "I"  limp   in   i  lie  '  i  iitrr  of  n  lint 

n\  i  I  i  .1     li\      I    .1:  -i      \  .il  '  .  .        Till'    Sl/.es    lit 

ulnr  surface  ami  (no  valve  air  large  in  prop 
in  the  sin  i'1  i  In-  opening.     The  tlmd  pas«ing  through  the 

i    |1|J    ullt     lilt  wrrll    tlh'   diSC    \  ftlVC    Ull'l    I  la 

scatinc    1)1  ml    a   change  of    pre  suro    between    the 

•nl   the  seating,   which  >s  -ant    practically    to  close 
nt .  bul  to  fail  I..  .In  -I.  in  tin-  case 
»  Inch      scapes.      ,1.  VV.  II. 

•'il  air  or  ga.i  from  liquid;   Centrifugal  apparatus 

miualing  or  E    I'.  Hansen  ami  ('..  Q.  V.  ". 

Winkler,  (voiding,  Denmark.     Eng.  Pat.  25,761,  Nov    8, 

1909.     Addition    to    Eng.    Pat.    12,004,    May    21,    1909 

this    I  .   1910, 

Tin:  apparatus  is  intended  fur  tin-  separation  of  air  from 

r  the  elimination  of  froth.      In  the  Fig.  tin-  vessel, 

ii,   »ilb    vanes,   '*.    ml  ilea  at  a   high  speed.     The   frothv 


liquid  enters  the  inlet,  /,  and  air  separated  from  it  passes 
between  the  front  wall,  7,  and  the  inlet  into  the  jacket,  6, 
from  which  it  escapes  to  the  air.  Any  liquid  from  the 
»pray  runs  out  of  tbis  jacket  by  the  pipe,  8.  The  separated 
liquid  passes  between  tho  stationary  discs,  2,  and  3,  where 
its  motion  of  rotation  is  converted  into  motion  in  an  axial 
direction,  and, leaves  tho  apparatus  by  the  pipe,  4.  The 
inner  surface  of  one  or  both  of  tho  discs,  2  and  3,  is  pro- 
vided with  radial  ribs  to  facilitate  this  change  of  motion. 
A  regulating  valve  may  be  fixed  on  the  pipe,  4,  and  a 
k  milled,  consisting  of  a  disc,  10,  with  holes  near 
it»  circumference  and  an  annular  flange,  13,  so  that  the 
discs,  2  and  3.  may  never  dip  into  froth. — J.  W.  H. 

Centrifugal  machines.     W.  Hulme  and  T.   B.  .full,   liver- 
1.     Eng.  Pat.  6448,  Mar.   18,   1909. 

Tax  invention  relates  to  centrifugal  machines  having  two 
concentric  conical  cages,  capable  of  being  driven  at  differ- 

•ils,  and  between  which  the  material  to  be  treated 
is  fed  continuously.  The  inner  cage  is  of  conical  form, 
!he  apex  being  vertical,  and  provided  with  a  helix  on  its 
■Brfaee  fur  determining  the  flow  of  material  through  the 
machine.     Tho  outer  cage,  having  perforated  walls,  forms 

.1  screen  surrounding  tho  inner  cage.     The  material 

being  fed  int:>  the  hopper,  falls  upon  the  arms  supporting 

tho  conical  screens  ;    these  act  as  propeller  blades,   mix 

»ir   with   the   material,    and   drive   the   mixture   forcibly 

ii.      Internal    ribs   are    provided    on    the 

irface  of  the  conical  screen  to  facilitate  the  separa- 
>"n  i.f  the  liquid  from  the  solid  matter. — J.  W.  H. 

Otntrifugal     pumps     ami     compressors.      The     Warwick 
Machinerv  Co.  (1908)  Ltd.,  Ixindon.     From  the  General 
ric   Co.,   Schenectady,  U.S.A.     Ens.    Pat.     lu.n!'-t. 
April  28.  1909. 

The  easing  of  a  centrifugal  pump  is  made  in  two  parts. 
the  i.ent  being  at  right  angles  to  the  spindle.  One  part 
Oftrries  th  i  single  liearing  of  the  impeller  together  with  the 


inlet  and  outlet  "I  thi    pump,  so  that  thl   Othl  i 

i   moved  in  examine  the  interior  of  the  pump  with 
breaking   the   pipe  connections,     Tho   beai 

mi'-i  ioi   pari    "it  In-  pum] ■■ J.  W.  II  • 

Slim      •  paratoi         Centrifugal  3.     T.   Lindahl, 

n  :  l„,l,n.  Sweden.     Eng.   Pat  23,866,   Oct   is.  1909. 
I  nder  Int.  Conv.,  Oct  30,  1908 
Is  i„  i he    linn    from  drum 

dime-separator,  using  a  rotary  disc  rolling  along  the  ro« 
of  nutlet  openings,  it  is  found  that  the  material  umetimi 

a  beai  I .  if  lb--  ih  ii  without  entering  the  outlet  passages. 
It  is  therefore  proposed  to  arrange  within  the  drum  one 

r 


or  more  plungers  which,  rotating  with  the  same  speed  OS 
the  latter,  move  into  and  out  of  the  cells  communicating 
with  the  slime  outlets.  These  plungers  may  consist  of 
circular  discs,  a  b,  with  pressing  edges,  k,  placed  one 
above  tho  other  on  the  bottom  of  tho  drum.  By  means 
of  eccentrics,  e,  /,  mounted  on  a  vertical  shaft,  d,  passing 
up  the  centre  of  the  hollow  drum  axle,  r,  these  discs  are 
given  a  reciprocating  movement.  The  lluid  with  suspended 
slime  is  fed  through  the  central  tube,  r,  on  to  the  disc,  s. 
which  has  its  edges  oitvcd  upward  in  order  to  prevent 
the  liquid  from  being  forced  directly  outward.  In  the 
reciprocating  motion  of  the  discs,  the  slime  is  allowed 
lo  enter  the  cells,  /.  on  one  side  of  the  drum,  but  is  im- 
mediately pressed  into  the  drum  outlets  as  the  plunger 
moves  round.  A  counterpoise,  7,  is  fixed  ha  the  shaft,  d. 
fort  he  purpose  of  balancing  the  plungers,  a  and  6. — C.  A.  \\ 

(loses ;     The    purification    0/ .     P.    Schmidt,     Berlin. 

Eng.  Pat.  6515,  May  18,  li)09. 
The  process  consists  in  liquefying  the  gas  in  a  settling 
vessel  in  which  the  impurities  of  high  boiling  point  are 
solidified  and  deposited.  In  carrying  out  the  process  with 
air,  after  the  usual  compressing  and  cooling  operations, 
tho  gas  is  led  into  the  settling  vessels,  which  in  the  first 
instance  are  sprayed  with  liquid  air  or  cooled  by  expansion 
according  to  Eng.  Pat.  1828  of  1907.  until  the  gas  liquefies. 
The  solid  carbon  dioxide  precipitated  is  discharged  from 
the  bottom  of  the  vessel  by  means  of  a  cock  and  the 
clarified  liquid  released  through  an  expansion  valve  into 
the  chamber  surrounding  the  vessel.  The  expanded 
in  iterial.  now  in  the  form  of  gas  at  a  very  low  temperature, 
-iirrounding  the  settling  vessel  cools  fresh  air  for  treatment 
To  facilitate  the  cooling  of  the  incoming  air,  in  one  form  of 
the  apparatus,  it  is  made  to  pass  through  a  spiral  tulic 
surrounding  the  settling  vessel  before  entering  it  to  be 
liquefied.  Gases  containing  various  proportions  of  oxygen, 
nitrogen,  argon,  etc.,  arc  stated  to  be  obtained 
nutlets  in  the  upper,  middle,  or  lower  part  of  thechamber 
containing  the  settling  vessel — J.  W.  H. 

11- citing,    cooling,    or    distilling,    liquids,    and   for    heating, 

cooling,  purifying  or  .  nriching  gases  ;  Apparatus  for . 

W.  Blakcley.  Bavensthorpe,   Storks.     Eng.   Pat  8481. 
April   8.    1909. 
The  invention   relates   to   apparatus  in   which  gases  are 
brought  into  contact  with  liquids  by  means  of  a  series  of 
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superposed  shallow  treys  through  which  the  liquid  falls 
an,i  the  gas  rises.  A  rim  around  a  central  hole 
maintains  a  definite  level  of  liquid  in  each  tray. 
A  deflecting  plate  above  the  hole  compels  thi 

■«  uear  the  surface  ol  the  liquid,  and  the  shapi  of  wis 
deflecting  plait-  is  such  as  to. maintain  the  ana  ol  i 
circular  section  through  which  the  gas   passes   equal  to 
that    of   the  gas   inlet    pipi    of   the  \i    the 

circumference  of  this  deflecting  plate  mely  thin 

ol    the   liquid. 

made  in  the  plate  with   th    objec  I 

of  increasing  tin-  rippling  •  ol  the  gas. 

—J.  W.  H. 

ideation  of . 

A.   Deters.     Ger.   Pat.  217,475,  Jan.  12,   1908. 
Th-  _  mrified  from  dust,  tar,  etc.,  by  passingthem 

lirst    through    itinuous 

films  of  water  and  then 
through  layers  of  coke  or 
other  filtering  material 
packed  between  concentric 
■rated     metal    eyhn- 


-—*  y  /  <li  rs.      The    apparatus   is 

'/\„ 1  j   shown  in  the  figure.     The 

1  gas    enters    through    the 

III  pipe,    o.   and    in    flowing 

Br 


1112 

the 


pipe, 

down  wards     through 
pipe,    b.    passes    through 
ral     films     of     watei 
formed   between  the   w  ill 
of  the  pipe  and  openings, 
r.    in    the    water-supply 
pipe,     c'.       The      water, 
carrying  with  it  dust,  etc., 
dow  n  into  the  re  cep- 
tacle,   f.     The  gai 
in  the  direction  shown  by 
the  arrows,  through  layer- 
Mi  i  oke   between  the  per- 
:ed  metal  cylinders,  D, 
and  issues  through  the  pipe,  i.  —  A.  S. 

Distilling  device.     O.  A.  Nenninger,  El  Paso..  Tex.      U.  S. 
Pat.   952,343,   March   L5,    1910. 

The  claim  is  for  the  combination  of  a  casing,  a  constant 
level  water  tank,  a  tank  heater  and  a  condenser  connected 
by  several   three-way   valves,  which  can   he  operated   in 
unison, to  connect  the  tank  heater  with  the  casing  or  with  a 
house-boiler. — \V.  H.  C. 

Emptying  and  filling  n  tst  U  ;  .]/■  ans  lor also  applicabU 

for  mixing  liquids,  gasi  -.  ot  liquids  and  gases.  0.  -lahr. 
Gera.  Germany.  Eng.  Pat.  18,220,  Aug.  6,  1909. 
A  device  is  claimed  for  tilling  vessels  with  licpiids  under 
ore,  consisting  of  a  casing,  having  liquid  and  gas 
connexions,  which  i<  fixed  on  the  vessel  to  be  filled. 
A  conical  plug,  which  may  be  rotated  by  a  key  lifting 
into  a  hollow  square,  in  one  position  brings  the  liquid 
passage  into  communication  with  a  tube  in  the  centre 
of  the  plug  reaching  to  the  bottom  of  the  vessel,  and  the 
gas  passage  into  communication  with  an  annular  passage 
Formed  between  the  tnbe  and  the  plug  and  casing  In 
using  the  device,  as  the  liquid  enters  the  vessel  by  the 
tube,  the  compi  leavesil  by  the  annular  passage, 

the  lower  end  of  which  determines  the  height  of  the  liquid 
The  device  maj  be  protected  from  unauthorised  opening 
by  the  provision  of  soldered  cape  over  the  gas  and  liquid 
connections  ami  the  plug  recess. — I.  \\'.  H. 

Measuring    gases;     Apparatus    lor .     C.     Suppers, 

Aachen.  Germ  •    Pat.    19,767,  Aug    2s.   1909. 

In  in  in  w  hii  h  the  position  of  a  float  in  a  vert  ii  al 

taperiiiL'  tube  indicates  the  rate  of  How  of  a  gas.  the  float 
is  made  to  rotate  by  the  proi  i  periphery 

inclined     perforations.-.).  W.  If. 

Drying  bi  cement,   fruit,  hops,   peat,  timber  and 

lila  a.  Ipparatus  for .     M.  Wolff,  London. 

Eng.    Pat.   25,976,   Nov.    10,    1909. 

Th?:    apparatus    consists  of    a    drying    chamber    through 
which  trucks  carrying  the  materials  to  be  dried  arc  passed. 


In  a  trench  or  otherwise,  between  the  rails  upon  which  II 
trucks  run.  steam  heating  pipes  are  placed  and 
these  pipes  air  is  admitted  from  openings  in  an  air  flue 
Steam  is  admitted  to  the  heating  pipes  at  the  end  whn 
the    material   leaves  the   dryef. — .1.  W.  H. 

/'  liccating  apparatus.     H.    I.  Keith  and  S.  ('.  Keith,  jun 
Somervillc  .  Mass..  Assignors  to  H.  .1.  Keith  Co..  I 
Mass.     U.S.  Pat.  951,249,  liar.  s.  L910. 
In   a   desiccating   apparatus  in   which   a   thin   film  of  th 
material  to  he  dried  is  spread  on  a   moving  hoi    surfa 
the  feeding  device  consists  of  a  box  with  a  flexible  wall  ,i 
contact    with   the   hot    surface',   the   level   of  the   materia 
being    maintained   above   the  upper  edge  of  this  flexible 
wall.-. I.  \\.  H. 

-   Drying     apparatus.     [Vacuum     pan.]     J.     H.      Duncan 
Ithaca,  N.Y.     U.S.  Pat.  951,559,  Mar.  8,  1910. 
The    apparatus    consists    of    a    vacuum    pan    ...en 
by  means  of  a   pipe  at  its  base  with  the    "boot  "  of  at 
enclosed    elevator.     The    material    deposited   in    the    n 
is  carried  by  the  elevator  to  a  drying  receptacle  at   n  highei 
level.     The'    liquid  draining   from   the   deposit    is  allowed 
to  run  back  into  the  pan  by  means  of  a  pipe  to  which  i- 
also  connected  the  suction  pipe. — J.  W.  H. 

Furna     :     Kegeneratiti     reversing .     L.     L.     Knox, 

Ben  Avon,  Pa.,  Assignor  to  Keystone  Furnace  Con- 
struction Co..  Pittsburg,  Pa.  'U.S.  Pat.  951,644, 
Mar.  8,  1910. 
The  gas  and  air  flues  of  a  regenerative  reversing  furnace 
are  separated  by  a  wall  or  arch  of  refractory  material. 
the  inner  end  of  which  is  protected  by  a  water-cooled  box 
of  arch  form,  which  can  be  removed  from  Hie  furnace 
through  a  door  in  the  side  wall. —  I.  W.  H. 

Digestei  and  extractor;    Inclined  rotary .     D.  R.  Yar- 

nall,   Philadelphia,  Pa.     U.S.   Pat.  952.224.   Mat 
1910. 
A  cylinder  with  domed  ends  is  supported  in  an  inclined 
position  on  roller  bearings  and  by  a  thrust-bearing  at  the 
lower  end.     It  is  rotated  by  a  pinion  wheel -which  enga 
with  an  external  toothed  ring  fixed  on  the  drum.      Fluid  can 
be  introduced  into  the  cylinder  through  the  hollow  thrust 
bearing,  which  is  provided  with  a  gland  and  a  spra  j 
nozzle  projecting  into  the  cylinder.     The  cylinder  i 
vided    with    an    exhaust    pipe    which    passes    through   a 
stuffing-box   at   the   upper   end   and   is   turned    upwards 
within  the  drum  and  terminates  at  its  highest   point. 

— W.  H.  C. 

Packing-pieces  ;    Tubular  cylindrical  or  prismatic for 

heat-exchanging  apparatus  or  for  reaction-  or  absorption- 

rhamhirs  or  the  like.     I ).  Niedenfiihr.     G?r.  Pat.  216,342, 

Oct.   18.   1907. 

The   several   tubular   packing-pieces    arc    joined    to    one 

another  by  means   of   rods  which  fit  in  or  pass  through 

holes  or  slots  in  the  packing-pieces. — A.  S. 

Receptacles   containing    highly    inflammable    liquids    [coUo* 

dion]  ;      Process     arid     apparatus     for     protecting . 

Masc  hinenbau-Ges.     Martini    und    Hiineke.     Fr.    Pat, 
406,528,  Aug.  27,   1909.     Under  Int.  Conv.,  Dec.   28, 

loos 
See  Eng.  Pat.  19,692  of  11109  ;  this  J..  1910,  337.— T.  F.  B. 

Compressing  air  and  gases  ;   Process  ami  apparatus  for . 

H.    A.   Humphrey.     Fr.   Pot.   407.44':.   May   29,    1909. 

1'nder   Int.   Conv.,   .June   11,   1908. 
See  Eng.  Pat.  12,565  of  1908  :  this  •!..  1900.  784.— T.  F.  B. 
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Fl'inn*  ;    Quenching  of .      W.    P.    hue-en  and   X.   H. 

Siewertsz   van   Reesema.     Chern.    Weekblad,    1!"-''.    6. 
1053      1062.      Chen..   Zentr..    1910,   1.  ''so. 

\-  Clowes  Mlus  !.,  1904,  1155)  has  already  shown,  a  (lame 
burning  in  s  closed  space  is  quenched  more  quickly  by 
introduction    of   carbon    dioxide    than    by    introdui 
nitrogen.     This    is   due    to    the    grci  te  i     molecular    hea,t 
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iitiiu  tivity  ol  cai  I dioxide. 

■  11    MionuM.I.    ,uiil    lis drngen    tla ii"      to 

bun  hi  ail   in  a  dosed  space,  until  they  wore  'nohod, 

ilutil  atmoiphcn  iiiihI    '         i  i  mi    I  I  ■•_'  and 

en  respect ivclv    in  thi    two 

I    - 
•  in  products  Mining   \\  orld 

(Chicago),    Vpril  2,  1910.     [T.R.] 
Tin     I    -      I  "-in  vi  \     fui  in  ihi       thi     follow  ing 

■timati    .-I    Hi'    | in.  Him   ,.i    petroleum   in   the   Dnited 

in    l!H»!l.   Iij    oil   I  Phi    production  ol    Mmis  ia 

ill     III      lllll  I.    I 


mo  i 

lIT.tl 


nl lit      .  

nil  mill  Rnckj   Mountain  3tatei 


■   00 

9,200,000 

58,000,000 


178,001 


24,045,517 

HI. II  ;  '    106 

,    .  toe 

18   ;  18,810 

17,81  5,880 

87,411 

179,572.479 


'  'or6ii                                                                      m  a/ 
II.    Straoho.     Gor.    Pat.    217,205,    Maroh    13,    11 
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Pati  STS 
I..    I.    Summers,    Vssignor   to  I  'ontinuous 
.    Coke    Co..    Chicago,    111.     U.!>,    Pat.    951,786, 
i»,   1910. 

ii'   i.  i  ii!    i      p. i     or!    '  "iii  inuously   thri  iugh 

a  retort,  heated  on  "or  side  only  to  a  temperature  suffii  ienl 

i  rhons     1 1  \  ill. "  ,:i  Ih'm  n  ■  >r   inl  rodui  *  'I 

into  the  i-oolei   parts  ul   tin    retort,  or  the  gases  generated 

ii  bonaeeous  inai  i  used  to  |>ass  I  broueh 

Hi         mree  of  heal        A.  T.  I.. 

of    -        .11. 
Broker.  Hamhurg.      I-Jng.   Pal     19,419.    lug.  21.  1909. 

furnace  for  gas  making  is  claimed    :    which  the 

I  !n  .i.  .I  h\  -  he  combusl  i i  producer  gas 

i  mbi     ..1   ii    lined  side  llurs  in  ii-   wall         I  he  uppei 

ngs  of   lln-   side    llurs    may    he   completely    closed    by 

;ridiron  -~  1  i < I « .■*  controlled  from  the  charging  side 

One  slide  controls  the  upper  flues,  and, 

ion    ol    a    i  iii  ii  id    partition,    cut  "II 

I  the  lower  Hue-   -eparatclv  and  independently. 

— .1.  YV.  H. 
Mflhoti  './  mn'.iiu)        -.     P.  .1.   Buckley, 
Waukesha,  Wis      I    S.  Pat.  951.799,  March  15,  1910. 
Tin:  peat  is  placed  in  i  si  ries  ol  independent  bul  i  ontiguous 
"      oi   chambers,  and  is  ignited,  air  being  then 
blown  through  the  mass  for  a  time  until  it  is  incandescent, 
lir  i«  now  cut  off  and  steam  is  blown  through  the  in- 
il    |h:ii    which   i-  at    the  sami    time   heated    by 
luction    and    radiation    from    the    adjacent     retorts, 
igh  which  air  is  beina  blown.     The  operations  are  so 
I  that  while  si  me  of  the  retorts   in    being  blown  with 
air.  steam  is  being  forced  through  the  others.  —  U  .  H.  C. 

..      I.  H.  Taussig,  Philadelphia. 
Pa.     U.S.  Pat.  951,856,  March  15,  l!H". 
In.   rertical  retorts  are  arranged  in  groups,  the  individual 

retorts  "f  each  group 
75  Ly— r  —~°  being  connected  to- 

gether by  straight 
pipes,  I-',  so  arran- 
ged that  they  ran 
be  oleaned  through 
the  lids,  I.  2,  3,  oi 
tie.  adjacent  retort. 
The  last  retort  of 
each  group  is  con- 
nected to  the  hy- 
draulic main.  J.  by 
i"  1  pipe,  13,  I  l.  provided  with  a  lid,  15,  for 
-W.  II.  C. 

M.  E  I  rowell.  Franklin,  Ind..  Assignoi  I" 
K.  K.  Chandler.  Indianapolis,  Fnd.  U.S.  Pat.  952,237, 
March  15,  1910. 

roducer  consists  of  an  inclined   shell   which 

and  within  which  a  producer  chamber   -urroundod 
i  iter-jacket  is  placed.     A  fixed  stirrer-shafl 
axiallv  through  the  casing,  which  is  also  provided  with  a 
rotary  gas  pipe  connected  bv  a  joint  to  a  stationary  gas 
main.  -W.  H.  C. 


in      apparatus    is   shown    in    the    accompanyirj 
During  the  blowing  period,  the  timer..       .i       _■.      rai  ed, 
and  the  valve,  5,  is  olosed,  the  gases  from  the  produce] 
chamber,  I.  flowing  into  the  Lowei  part  "I  the  fixing  cham- 
ber, I      A.  secondary  supply  of  aii  is  blown  in  at   0  for  the 

ibusl "hi  of  th"  gases  in  the   Kxin 

I   tertiary  supply  at  7  foi    heating  the  vaporising  chamber, 
:;.     The   waste  gases  yield   up   their   heal    to   the   tubes, 
'_M.  and  escape  through   the   valve,   8,   to   the 
The  valve,  9,  is  mm  closed,  the  vi  Ive      2  and  8,  lowered, 

nd     -lean;     is     blown     into     the     pnnlinii-i  1m  in  h.i     ;.  ,      III. 

The  Mil- i  "..     produced  Bows  through  the  pipe,   II.  into 

irising  chamber,  3,   '  he   ■  ah  e,  12 
The  oil  in  the  tubes,  24,  is   vaporised,  and   thi 
hrough  I  he  valve,  14,  into  I  he  uppi  i  pari  i  ' 
chamber.     Th     cai  buret  I  irodu 

through  the  pipe,  15,  into  the  hydi  lulii    'nun.  16.     Winn 
the    gas-making    period    is    o\    <     and    blowing    ii    again 
commenced,  the  small  quantity  oi    >il   lefl   in  the  lubi 
24,  is   vaporised,  and  the   vapoui     pa  ;h  a  small 

contUnser,  17,  the  valve    14,  being  closed.     The  condensed 

oil  collects  in  is.  and  anyunc lensableoil  gas  collects  in 

mall  gas-holder,  19,  under  a  pressure  greater  than 
that  prevailing  in  thi  fixing  chamber  during  the  gas- 
in  iking  period,  so  thai  whei  n  begun,  the 

oil  gas    flow  -    From   the   holder  into    1 1"     fixing        ambei 
I'll,,  apparatus  may  also   be   used   for  thi    production    ol 
lil,-''   water-gas,  in  which  case  the   fixing  chamber  is 
used  for  superh ig   thi     teani    and  the  tubes,  24,  may 

lie    used    as    .i    -tea  III    gl  1111:1 1.  ,1  \.  S. 

Gas   product  r   without   a   grot     and   without   movablt    parts. 

]•'.   Heller.      Her.    I'at.    217,768,    He".    I  1.    1907. 

The  ea^  producer  is  of  the  shape  shown  in  the  figure,  the 

producer-chamber,  '/. 
communicating  at  its 
I11v.11  narrowest  por- 
tion with  a  relatively 
deep  ash-pit.  '.  A 
wind-box,  c,  pro*  ided 
with  tuver.s.  </.  pro- 
jects into  the  bottom 
nl  i!ie  producer-cham- 
uid  is  connected 
by  the  pipe,  /.  with 
an  air  01  steam  blast. 
It  is  claimed  that  with 
this  a  i"  i  a  n  2  e  m  e  n  t, 
wherebj  the  mosl  in- 
degree  oi 

the  narrowest   part  of 

the  or 

elinkering  is  prevented 

without       the       iimih! 

In    order 

fuel   '  -  into 

the   ish-pit  during  the 
ral      of 

vable 


-- 


plates, jr,  an    provided  ju-t  below  the  tuyen 
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Carburettina    icaier-gas    and    otlur    galea;      Pww    and 

ayparntn*  for  .      F.   Dannert."    (Jer.    Pat.    217,280, 

April  21,   1909. 

Vbbtii  u  re  formed  in  the  walls  of  a  water-gas 

generator,  and  in  these  recesses  the  distributing  dovio 
the  carburetting  liquid  are  arranged.     By  this  method  the 
volatilisation  of   the   carburetting   liquid   is   effected    by 
the  heat  of  the  water-gas,  and  separation  of  graphiti 
retort-carbon  owing  to  overheating  is   prevented.— A.  S. 

.•    Appartitus  for  the  the  purification  of .     S.  B. 

Chandler,  London.  Eng.   Pat.   214.  Jan.   4.    1910. 

The  invention  relates  to  washer  scrubbers  in  which  wheels 
built  up  of  separated  and  perforated  plates,  rotate  in  closed 
tanks.  The  plates  of  which  the  wheels  are  built  up  are 
pierced  so  that  ragged  edges  of  metal  are  produced  round 
the  perforations,  and  the  plates  are  90  arranged  t hat  the 
perforations  produce  zig-zag  courses  for  the  passage 
of  the  gas.     J.  W.  B. 

Cooling  and  condensing  towtrs  for  combustible  gasex.  Berlin- 
AnhaltJBche  Masohinenbau-At. -ties.  t:er  Pat.  219.214. 
March  7.  1909. 

Tin:  patent  relates  to  an  improved  form  of  air  condenser 
for  lighting  gas,  producer  gas.  etc.  The  cooling  chamber  is 
provided  with  a  double  wall,  the  annular  space  thus  formed 
communicating  at   the   top  and   bottom   with   the   outer 
air  by  means  of  openings  which  can   be  partly  or  com- 
pletely  closed  as  required,  thus  allowing  of  the  regulation 
of  the  volume  of  air  passing  through  the  cooling  jacket.     A 
pipe  is  also  provided  which  connectB  the  upper  and  lower 
portions  of  the  cooling  jacket  and  is  in  turn  connected 
to  a  fan,  so  that  the  air  can  be  circulated  through  the    i 
jacket  either  in  the  same  direction  as  the  gases  passing    j 
through   the   inner   space,    or   in   the   opposite   direction.    I 
A  pipe,  open  at  the  top.  and  connected  to  the  gas-outlet  pipe,    ! 
passes  through  the  bottom  of  the  tower  and  extends  nearly  to 
the  top.    When  the  tower  is  used  as  a  cooling  tower  only,  the    I 
gas  is  passed  in  at  the  bottom  and  out  at  the  top.     When,    i 
however,   after  separation  of  tar,  etc.,   by  cooling,   it   is 
desired  to  warm  the  gas  again  to  prevent  separation  of    j 
naphthalene  during  the  passage  of  the  gas  to  the  naphthalene   | 
washer,  the  gas  after  passing  up  through  the  condenser    ( 
is  led  downwards  through  the  pipe  mentioned  and  is  thus    j 
warmed   by  the  heat  of  the  incoming  gas.     The  pipe  is 
provided    at    different    heights,    with    valved    connections 
leading  to  the  gas-outlet  pipe,  so  that  the  gas  can  be   j 
withdrawn   after   being   heated   to   any   desired  extent. 

—A.  P. 

Petroleum  product* ;      Obtaining    ,     awl     apparatus 

Uu  rt  far.  H.  Frasch,  New  York,  Assignor  to  Standard    j 

Oil    Co.,  Bavonne.     N.  J.     V.  S.      Pats.    951,271    and 

951.72fi.  Mar".  8,   1910. 

(1)  The  fraction  yielding  a  smoky  burning-oil  is  treated  ! 
with  a  liquid  which  has  a  different  solvent  action  on  the  i 
hydrocarbons  of  high  and  low  carbon  content.  The 
two  solutions  thus  obtained,  are  treated  as  so  to  recover 
the  solvent  and  to  give  a  non-smoking  burning-oil  and  an 
oil  richer  in  carbon  than  the  original  fraction.  The  solvent 
is  used  again.  (2).  The  apparatus  comprises  a  scries 
of  mixing  vessels  provided  with  stirrers,  a  series  of 
settling  and  decanting  vessels,  and  pipe  connections 
between  the  mixing  vessels  and  the  middle  portions 
of  corresponding  settling  and  decanting  vessels,  and 
between  the  ends  of  these  vessels  and  preceding  and 
following  mixing  vessels.  Pumps  for  the  petroleum 
ha\e  their  stuffing-boxes  at  the  top  of  a  long  vertical 
sleeve*  <  f  such  height  that  the  column  of  liquid 
in  the  sleeve  balances  the  pressure  exerted  by  the  pump. 

—A.  T.  L. 


Drying    and    charring  materials,   [peat,  etc."];     Apparatus 

for .     N.    K.    II.    Ekclund.    Jonkoying,    Sweden.    ' 

I".  S.    Pat.    951,804,    March    15,    1910. 

Rep.  Fr.  Pat.  387,198  of  1908  ;   this  J.,  1908,  797.— T.  F.  B.    i 


Gas   producers;    Recovery   of  certain   by-products   obtained 
I   principally   lur   recovery  of  ammonia. 
W.  J.  Crossley  and  T.  Rigbv.     Fr.  Pat    106,«08,  Aug.  18 
1909.     Under  Int.  Oonv.,  Aug.  27.  1908. 

Si  t  Eng.  Pat.  17,978  of  i908  :  this  J.,  1909, 1026.— T.  F.  B. 

Para/fin  icax  ;    Treating  or  purifying  ■ — —  and 
therefor.     R.    VV.    Adamson,    Glasgow.      From    B 
Oil   Co.,    Ltd.,   and    A.    ('ami  bell,    Rangoon.   Burmah. 
Eng.    Pat.    5731.    March      10.    1909. 

See  Fr.  Pat.  403.074  of  1909  :   this  J.,  1910,  408.  — T.  1     I 

Apparatus  for  erpelling  gas  from   water  containing  it  [i 
ammonia  from  gas  liquor].     Gcr.  Pat.  217,680.    Set  VI! 

Calorimeter.     V.  S.  Pat,  951.709.     See  XXIII. 


IIb.— DESTRUCTIVE  DISTILLATION  ; 
HEATING;  LIGHTING. 

Patents. 

Retorts  for  use  in  carbonizing  or  otherwise  treating  minerals 
and  the  like,  particularly  adapted  for  use  in  the  recovery 
of  gaseous,  volatile  and  other  products.  W.  R.  Herring, 
Edinburgh.     Eng.  Pat.  5362,  March  5,  1909. 

The  retort  is  of  the  vertical  type,  the  material  being  fed 
in  at  the  top  and  withdrawn  at  the  bottom.  It  may  be 
worked  in  conjunction  with  a  number  of  others,  the  whole 
forming  a  Beries  which  is  supplied  by  means  of  a  horizontal 
screw  conveyor  overhead.  In  the  case  where  a  battery 
of  retorts  is  employed,  the  material  from  the  conveyor  falls 
into  a  rectangular  hopper  and  thence  into  delivery-shoots 
connected  severally  with  the  heads  of  the  retorts,  the  rate 
of  supply  being  controlled  by  means  of  a  rotary  toothed 
wheel  arranged  at  the  top  of  each  shoot.  In  order  to  obtain 
a  permanent  closure  of  the  retort  and  so  prevent  the 
escape  of  volatile  products  of  distillation  or  the  entrance 
of  air,  each  shoot  is  provided  near  the  head  of  the  retort 
with  a  rotary  valve,  and  a  similar  device  is  arranged  near 
the  foot  of  the  retort  at  the  bottom  of  the  discharge  tube. 
This  closure  device  comprises  a  casing  provided  with  an 
upper  and  a  lower  port  and  containing  a  hollow  cylindrical 
valve  divided  into  pockets.  On  the  rotation  of  this  valve, 
its  mouths  are  presented  to  the  upper  and  lower  ports 
alternately,  the  body  of  the  valve  cutting  off  direct  com- 
munication between  the  two  parts  of  the  shoot.  In  order 
to  reduce  leakage  at  this  point,  the  casing  and  body 
may  be  correspondingly  tapered  and  a  spring  introduced, 
so  that,  as  the  moving  parts  wear  away,  the  valve  is  forced 
further  into  its  seating.  At  the  base  of  the  retort,  beneath 
the  side  faces  and  above  the  discharge  tube,  two  horizontal 
shafts  are  arranged  to  rotate  in  opposite  directions. 
These  shafts  carry  radial  arms  which  extend  laterally 
across  the  opening,  so  that  complementary  arms  extending 
between  the  two  shafts  form  a  support  for  the  central 
portion  of  the  charge.  In  this  way,  the  carbonised 
material  is  withdrawn  at  a  definite  rate  and  broken  up  as 
it  falls  from  the  retort,  the  size  of  the  lumps  and  the  rati' 
of  flow  being  regulated  by  the  position,  size  and  number 
of  arms  with  which  the  shafts  are  provided. — C.  A.  \V. 

Incandescent  mantles;  Manufacture  of .     W.  M.  Still 

and  A.  G.  Adamson.  London.     Eng.  Pat.  25.549.  Nov; 
26,  1908. 

The  fabric,  before  impregnation,  is  suspended  in  a  chamber 
through  which  steam  is  passed  so  as  to  remove  all  air 
and  to  open  the  fibres,  or  the  chamber  may  first  l)e 
exhausted,  and  steam  then  admitted.  The  fabric  is  then 
impregnated,  for  example  by  allowing  the  solution  to 
How  into  the  chamber  as  the  steam  condenses.  The 
solution  is  then  forced  back,  and  the  fabric  dried,  prefer- 
ably in  a  high  vacuum,  which  may  be  obtained  bv 
rcpeatedly  condensing  steam  in  a  chamber  connected 
to  the  chamber  in   which  the  fabric  is  suspended.     The 
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iniirs;    Mantifuctun  <>/ . 

II   .1    Haddan,  I  ondon.     From  B 

II..  Berlin.     Eng.  Pat.  12,400,  Maj   20, 

Pat.  103,133  i  •    I'm  !)  .   this  J.,  1910,  13.     T.  I     B. 

l.l  14,  Si  pt.    18,    1009.     I  ndi  c   [nt.  Conv., 

21,374  ol  1909;  this  J.,  1910.  408.-  '1     I     B. 


III.     TAR  AND  TAR  PRODUCTS. 

ir  ,•  .1  iisiiiilmii  hi  on  refiiii  d         -.      Board  i 

i    idc  J.,  April   11.   1910.     [T.B 
A  Mim-i  i  i  ted   16th  February,  1910,  | 

f,.r  the  following  duty  to  he  levied  on  Refined  gas  tar," 
H  being  capable  of  use  as  a  substitute  for  Brunswick 
bUck,  on   importation    into    thi    Commonwealth,   viz.: 

Inr  substanee  to  " ttl 

British  Preferential  Tariff  ..  per  gall.   2s.  Od. 
Gem  ral  Tariff  ..        „        2b.  6d. 

l'\T 

.     C.  B.  Lowry, 

Kj       ii  .1     R.     Bi  i  nhard,    Cudahj .     Wis. 

\.    I'liti  In  i .    Indianapolis,    Ind.      I  r.S. 

951.993,  March  15,  1910. 

Tbe  crudi   i.u  is  heated  by  a  steam  coil  in  a  closed  vessel 

oreed  by  press  h  a  number  of  discs  of  soft 

in   openings  in  the  upper  part   of  the  vessel. 

The  liquid   portion  ol   the  tar  passes  through  the   pon 

ollei  ted  in  suitable  receptacles,  t  he 

on  remaining  on  the  inner  surfaces  of  the  discs, 

.  which  it  i-  i ved  by  a  rotarj   scraper. — W.  11.  ( '. 

7'<ii  hr  dehydrating  and  partially  distilling  . 

br.  Lindenhoi  0.  Wevl  und  Co.  Ger.  Pat. 
218,780,  Sept.  1.  1908  Addition  to  Ger.  Pat.  217,059, 
May  li!.  1908     (See  this  J.,  1910,  110.) 

tar  is  warmed  in  the  heater.  >;.  and  is  pumped  con- 
tinuously into  the  dehydrator,  h,  which  contains  in  its 


lower  part  a  -■  rii  s  ol  tube  .  b,  through  which  hoi  furnace 

passed  :    the  steam  generated  from  the  hot  tat 

d  meets  the  warm  tar  coming  into  A,  and  separates 

from  it  some  of  the  water  and  lower-boiling  constituents. 

The  st,  am.  together  with  some  of  the  lighter  distillate. 

through   the  condenser,   c,  into   the   receiver,   d. 

ululst  the  dehydrated  tar  is  ran  off  into  g  by  aid  of  the 

pump.  ..      I-   i  n!i  i  to  recover  thr  benzene,  the  exit 

he  pump  ai rough  one  or  more  cond. 

m  oil-washers,  /.  /'.— T.  F.  B. 

Anthracene    and    other    high-meltinq    products    of    coal-tar 

distillation;     Process   for   dehydrating   crude.   .     E. 

Wirth.     Ger.  Pat.  220,214,  Jan.  13,  1909. 
Crude  anthracene,  or  other  tar  product  of  high  melting- 
point    which   contains    water,    is   heated   under   pressure 


to  a  tcm] i»  140°  and  I   0    I 

1       r"  dui  '    IVl't]  Id,     null 

I  hi    wati  i 
which  ii   i  M    ill  »,   ..i 

water   remaining    in    the    product    may    be   removed 
poration      'I    F.  B. 

;  d  hydi   sulphides  ;   Pt  — . 

G.    Kranzlein.     Ger.    Pal     219,839    Sept.    17. 
Sui  1'iiini  s  of  m  oitrobenzaldehyi 
with  alkali  thiosul]  hati      ball  gi  n  dei  ■  m  oitri  - 

ddehyde  «  bich  i  onta  nil.  n  in  the  o 

position  tu  the  nitri     ■.  i  up  1-chlot 

hyde  or  2-cMoro-5-nitrobenzaldehydi        I     I     B 

. 

Badi  i  he  Anilin  und  Pat.  220,172, 

Dec.  29,  1908. 

orivativi     are  obtained  «  hen  i  thylene- 

:  '..    I ',  li    Mil  II   .ill... Ml. r,ll  ...r.i  itives 

eepl  in|    tho  .    n  in.  h  contain  a  carboxyl  group  in   thi 
tion  to  i he  a mino  gn  up)ai  .i h  mixt uri 

alkali  hydroxides  with  alkali  or  alkaline-earth   i 

other  j i  ompounds  which   readil       i  mbinc  with 

II'   B. 

Inftrocen  ex;   Manufacture   of    I   In 

(hiazoles\     P.A.Newton,] Ion.     From    Farbenfabr, 

v.. in..    !'.    Bayer  und   Co.,    Elberfeld,   Germany.     Eng. 
Pat.    1 1,931,  May  20,    1909 
Ger.  Pat.  216,3*06  oi   1908  ;  this  J..  1910,  14.— T.  F.  B. 

l.S-Naphthylenediamim    l-sulphonic     acid;      Process     foi 
-  .     Farbenfabr.  vorm.  F.  Bayer  in 

Fr.    Pat.    407,602,    Oct.    5,    1909.     Under  Int.  Conv. 

Oct.  28,  1908. 
See  Eng.  Pat.  6S31  of  1909  ;    tins  J.,  1009,  1082.— T.  F.  B. 


IV.— COLOURING  MATTERS  AND  DYES. 
Coloration    of    clays      with    aniline  colours.    Grandjean. 

.Si-       VIII. 

Colon  d  in  tin  man  ,  produi  ts. 

I  .an;  i.  i     ami    other-.      Si  •     -\  I -X  '.. 

Patents. 

.,,,1.     and    dyeslufjs    formed    therefrom;     Derival 

of .     R.   !'•■  Ransford,  London.     From  L.  Cassella 

und  Co.,  Fiankforl  on  tl..   .Maine.  Germany      Eng.  Pat. 
9689,  April  23,  1909. 
Ir  in   the   process  described   in  Eng.   Pat.   :201s  of   1900 
ithis  J.,  1909,  517)  a  derivative  of  carbazole  is  employed 
which  is  substituted  in  the  imino  group,  such  as  an  alkyl- 
aryl-  or  aralkyl-earbazole,  new  condensation  produi  ts 
formed,     similar     in     character     to     indophenols.       If 
these  new  products,  or  their  leuco-compounds,  be  treated  in 
the  usual  manner  with  sulphurising  agents,  new  dyestuffs 
are  obtained  dyeing  bright   Line  to  greenish  blue  sh 
i, fanai  fastness  to  washing,  light  and  bleaching.     Example 
— 19\>  kilos,  of  ethylcarbazole  arc  dissolv.  195 

kilos,  of  cold  concentrated  sulphuric  acid  of  66  B.  'J'" 
the  solution  is  added  whd-i  stirring  and  cooling  well,  a 
oration  "f  12-3  kilos,  of  p-nitrosophenol  in  3  i  times 
us  weight  of  concentrated  sulphuric  aeid  When  the 
reaction  is  complete,  the  mixture  is  poured  on  to  ice  and 
the  separated  condensation  product  is  filtered  off  and 
well  washed.  If  desired  it  may  be  purified  by  extracting 
it  with  hot  alcohol,  which  dissolves  the  pun 
out  leaves  the  impurities  undissolved.-    I' 

Sulphid!   colouri  bazolt  derivatives;    Manufacture 

of  .     R.  B.  Ransford,       London.     From  L  I 

und  Co.,  Frankfort  on  the  U  many.     Eng.  Pat. 

14.14.-'..  June  in.  1909. 
\s  described  in  Eng.  Pat.2918  of 

tuffs  are  obtained  bj  treating  with  a  poly- 
sulphide,  the  bodies  formed  En  m  carbazole  and  p-i 
phenol,  its  homologues  or  derivatives.     It  is  now  stated  thai 

c 


• 
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(April  30,  1010. 


i  great  fastness  to  chlorine  e 
0j  01  iction  mixture. 

.,,•   condensation    product 
of  ;i-i  no!  and  carbazole  are  stirred  to  a  paste  with 

a  little  water;  to  this  are  added  144  kilos,  of  sodium 
l  i  kilos,  of  copper  Bulphate  and  72  kilos,  of 
aulphur.  The  temperature  of  the  mixture  is  raised  to 
about  125  i  and  the  mass  is  then  heated  under  a  reflux 
condenser  for  at>  18  are.  The  melt  is  diluted  with  a 
•ion  of  common  salt  and  the  dyestufi  is  filtered  off. 
Jt  may  be  purified  by  dissolving  in  sodium  sulphide 
Bolution,  filtering  and  precipitating  again  by  blowing  a 
current  of  air  through  the  solution.  The  dyestufi  thus 
formed  dyes   blue  black  shades. — P.  F.  C. 

'  ide  dyestuffs  [from  carbazole] ;    Process  for  preparing 

blue .     L.    Cassella    und    Co.     Ger.    Pat.    21S,371, 

Dec.  29,  1908. 
When  carbazole  is  condensed  with  nitrosophenol  or  its 
derivatives    in    presence    of    sulphuric    acid,  indophenolic 
compounds  are  formed   which,   when  heated  with  alkali 
polysulph  onverted  into  blue  sulphide  dyestuffs. 

The   dyeings   produced   are   intense   and   of  good   shade, 
and  fast  to  light  and  chlorine. — T.  F.  B. 

Di/estuffs   eonia  phur  ;     Preparation  of  vat . 

Kalle  und  Co.     Fr.  Pat.  407,224,  Sept.  21,  1909.     Under 

Int.  Conv.,  Oct.  28.  1908,  Jan.  20,  1909. 
When"  aoenaphthenequinone  is  treated  with  caustic  alkalis 
it  is  converted  into  a  compound  of  the  formula, 


CinH 


/C(OH)(ONa). 
'\CO 


which  is  soluble  in  water  or  alcohol.  On  condensing  this 
with  3-oxy-  (l)-thionaphthene  or  its  carboxylic  acid, 
under  the  action  of  heat,  vat  dyestuffs  are  obtained. 

— J.  O.  t-<. 

Acena  phthc  in  qui  none  ;    Production  of  new  reduction  pro- 
ducts of and  of  leuco-compounds  of  vat  dyestuffs. 

Kalle  und  Co.  Fr.  Pat.  407.225,  Sept.  21,  1909. 
Under  Int.  Conv.,  Jan.  26  and  Feb.  17,  1909. 
Whkh  acenaphthenequinone  is  reduced  by  mild  reducing 
agents  in  alkaline  solution,  a  product  is  formed  which 
aringly  Boluble  in  water  and  crystallises  in  yellow- 
prisms  melting  at  248°  C.  On  further  reduction  this  is 
converted  into  a  substance  which  is  soluble  in  water  and 
forms  two  series  of  salts.  It  forms  small  needles  melting 
at  254°  C.  These  compounds  are  considered  to  have  the 
formulae, 

,C.O.(OH)C-^  /C.OH 

C10He<ll  I       >C10H6andC10H6<r 

NC.OH      CO^ 


^C.OH 


respectively,  and  the  latter  can  he  condensed  with  indoxyl 
or  3-oxy-  "(l)-thionaphthene  or  their  carboxylic  acids, 
yielding"  vats  from  which  cotton  is  dyed  in  violet  and 
violet  red  shades  respectively. — J.  C.  C. 

Compounds  capable  of  being  converted  into  dyestuffs  : 

paration  of  new •     Kalle  und  Co.     Fr.  Pat.  407.226, 

Sept.  21,  1909.  Under  Int.  Conv.,  Feb.  12,  1909. 
Wkbh  isatin  is  condensed  with  3-oxy-(l)-thionaphthene  in 
alcoholic  solution,  an  orange  crystalline  powder  is  obtained 
which  when  treated  with  sodium  carbonate  is  converted  into 
a  red  dyestufi.  The  colour  may  be  produced  on  the  fibre 
by  printing  the  condensation  product  with  the  addition  of 
British  gum,  drying,  and  treating  with  sodium  far!  onate. 

— J.  C.  C. 

Thioindiio    di/esluffs ;    Bromination    of  — — .     Kalle    und 

Co.     Fr.  Pat.  407,228,  Sept.  21,  1909. 

Dyesttjffs  of  the  Thioindigo  series  are  readily  brominated 

in   sulphuric   acid   or   chlorosulphonie  acid   solution    by 

us  of  bromine.     According  to  the  amount  of  bromine 

employed,  nemo-  to  tetrabromo-  or  even  higher  substitu- 


tion products  are  obtained.  The  dyestufi  produced  by 
brcminating  Thioindigo  Scarlet  dyes  cotton  in  fast  red 
shades  and  that  prepared  from  the  condensation  product 
of  o-isatin  chloride  and  3-oxy-(l)-thionaphthene  gives 
violet   shades    on   cotton. — J.  C.  C. 

Anthracene  vat  dyestuffs  and  the  raw  materials  for  their 
manufacture  ;  Preparation  of  new — — .  Soe.  pour 
l'Ind.  Chim.  a  Bile.     Fr.  Pat.  407.593,  Jan.  4.  1909. 

When  substituted  benzylbenzoic  acids  are  treated  with 
condensing  agents  (such  as  sulphuric  acid),  new  anthranoN 
aro  obtained  which  on  condensation  with  glycerin  yield 
new  benzanthrone  derivatives.  The  condensation  may 
In  effci  lid  in  one  operation  and  the  benzanthrones  thus 
produced,  when  fused  with  caustic  alkalis,  furnish  dye- 
stuffs  which  dye  cotton  from  the  vat  in  violet  to  blue 
shades.— J.  C.  C. 

Vat  dyestuffs  of  tin  anlhraa  ne  scries  ;  Process  for  pre- 
paring   .     Badische  Anilin  und  Soda  Fabrik.     Ger, 

Pat.  218,162,  Feb.   11,  1909. 

The  halogen  dyestuffs  obtained  according  to  the  addition 
to  Fr.  Pat.  357.239  (this  J.,  1908,  1055),  or  the  dyestuffs 
from  the  mono-  or  dihalogen  derivatives  of  2.2'-dimethyl- 
l-l'-dianthraquinonyl  (Eng.  Pat.  10,505  of  1906  ;  this  J., 
1906,  751)  or  these  latter  dyestuffs  themselves,  arc  halo- 
genated  in  such  a  way  that  at  least  two  more  halogen 
atoms  are  introduced  :  the  dyestuffs  thus  produced  are 
redder  and  brighter  in  shade  than  the  parent  dyestuffs. 

— T.  f.  b. 

Azo    duestuffs  ;     Process    for    preparing insoluble    in 

oil.  K.  Merz.  Ger.  Pat.  219.500.  Nov.  23,  1S06. 
Addition  to  Ger.  Pat.  216,698-,  Sept.  25,  1906.  (See 
Fr.  Pat.  382,191  ;    this  J.,  1908,  219.) 

It  is  found  that  azo  dyestuffs  which  contain  carboxyl 
groups  in  both  components,  but  no  sulphonic  group,  are 
insoluble  in  oil.  They  are  obtained,  in  general,  by  com- 
bining diazotised  aminocarboxylic  acids  with  aromatic 
hydroxycarbDxylic  acids.  Examples  are  given  of  dyestuffs 
from  anthranilic  acid,  nitroantliranilic  acid,  and  aniino- 
clilorobenzoylbenzoic  acid  on  the  one  hand,  and  various 
naphtholcarboxylic  acids  on  the  other  hand.  Instead  of 
using  carboxylic  acids,  compounds  containing  groups 
easily  converted  into  the  carboxyl  group  may  be  used, 
the  conversion  being  carried  out  after  combination  has 
been  effected.— T.  F.  B. 

Sulphide    dyestuffs ;     Process    for    preparing    red . 

A.  Skita.     Ger.  Pat.  220,628,  March  19,  1908. 

By  heating  fluorescein  with  sulphur  chloride,  or  with  a 
solution  of  sulphur  in  sulphur  chloride,  to  160° — 190°  C, 
red-violet  or  violet  dyestuffs  are  obtained,  which  can  be 
oxidised  to  red  dyestuffs  containing  chlorine.  The 
oxidation  may  be  carried  out  on  the  fibre.  Both  the 
intermediate  and  the  final  product  dye  cotton  in  sodium 
sulphide  solution. — T.  F.  B. 

Derivatives   of    indigo   colouring   matters    [dehydroindigo] ; 

Manniintun    and  <  in ploymcnt  of  .     J.  Y.  Johnson, 

T...n,]on.  From  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen  on  Inline,  Germanv.  Eng.  Pat.  16,377, 
July     13,     1909. 

See  ]•>  Pat.   105,538  -  f  1909  ;  this  J.,  1910,  413.— T.  F.  B. 

Sulphur   di/'s;     Compound   of  soluble   in    water.      E. 

Haussmann,  Treptow,  Assignor  to  Aet.-Ges.  f.  Anilin- 
t.il.r..    Berlin.     U.S.   Pat.   953,008,   March   22,    1910. 

See  Ger.  Pat.  209,537  of  1908  ;  this  J.,  1809.  650.— T.  F.  B. 


Sfitro-o-hydroxyazo     dr/csluffs ;      Process     for     preparing 

, — .      Kalle    und    Co..    A.-G.       Fr.    Pat.    407,227, 

Sept.    21,    11109.      Under   Int.    Conv.,   Jan.    2,    1909. 

See  Eng.  Pat.  22,200  of  1909  ;  this  J.,  1910,  15.— T.  F.  B. 


V   I    \\1\  .  v. 


<•..  V.     FIBRES;  TEXTILES;  CELLULOSE;  PAH  I: 


making   On  n       Farbenfa  bi 

i:  i  in  i  i  ■•■  l  .  P  I.  107.307.  Oct  l.  1909' 
Int.'  dun  .  nrt.  s  ami  Nov.  IT.  IP08,  and 
10.    11109. 

78111  u     I  09  .    tins  J.,  1910,  81.     1 

dqtsiuffs;  ■      Farbwerkc 

rorm.  Meister,  Lucius,  uml  Briining       Ft     Pal     107,632, 
May  II.  1909.     Under  Int.   Conv.,  Julj   2,   1908 

i      l2,371of  1909;   this  J.,  1909, 1190.— T.  F.B. 


V      FIBRES  ;     TEXTILES  ;     CELLULOSE  ; 
PAPER. 

Hydrolysis    of   by    hydrofluoric   acid.      .1 

Villi-   and    VV.    Mi-sticz.it.    Comptes    rend.,    1910,    150, 
784. 

i. on   of   hydrofluoric   acid   on   cellulose   has    been 

studied  in  tin-  temperature  of  the  boiling  wati  r  bath  in  a 

iratus   similar   to   thai    used   by  Hugounenq  and 

ins   J.,    1909,    215,    902).     Hydrofluoric    acid    of 

i«-r  cent,   concentration  causes  the  formation  of 

as  much  as  II  grms.  of  dextrose  per  100  gnus,  of  celliiloBe, 

but     the     acid     subsequently     decomposes     the     dextrose 

It    is  hiipeil    by   neting  on  cellulose  in  turn  with 

concentrated   and    dilute   acid    to    increase    the   yield   of 

and  avoid  decomposition.   Dilute  hydrofluoric  acid 

has  only   very   slight   action  on  cellulose. — E.  F.  A. 

Patents. 

Mitring,   grinding,   bleaching   and   like   purposes;     Vessels 
[Beating  engines.]    Masobinenban  Akt.-Ges. 
Golxern-Grimma,  Saxony.     Eng.  Pat.  24,903,  Oct.  29, 
1909.     Under  Int.   Conv.,  July  27.   1909. 

dth  of  the  cross-section  of  the  circulation  part  of  a 

beating  engine  or  hollander  is  reduced  from  the  top  to  the 

to  prevent   the  settlement  of  material. — J.  W.  H. 

Wood  pulp  ;    Processes  for  making  articles  out  of  moulded 
— .     M.    D.    Porter,    Lewiston,    N.Y.,    U.S.A.     Eng. 
Pat.  8325,  April  li,   1909.      Addition  to  Eng.  Pat.  SIS4, 
April  5,  1909  (this  J.,  1910,  416). 

Wood  pulp,  with  or  without  a  small  proportion  of  long, 
tough  fibres,  is  mixed   with  water,  and  a  lilliiii»  material 

china  clay  or  a  mixture  of  tins  with  talc,  is  added. 

mass  is  then  added  a  principal  binding  material, 
which  is  waterproof  when  dried,  such  as  aluminium 
resinate,  also  a  supplementary  binding  material  such  as 
albumiu  or  gelatin.  The  mixture  is  tb  n  moulded  into 
shape  and  dehydrated  by  heat. — J.  F.  B. 

l/i  :   "  Save-all  "  or  apparatus  for  recovery  of . 

Inc.  Edinburgh.     Eng.  Pat.  5231.  March  4.  1909. 

The  apparatus  consists  of  a  vat  in  which  is  mounted  a 
rotatable  open-ended  drum  composed  of  gratings  bolted 
together  and  covered  with  wire  cloth.  The  drum  has  no 
central  axis  or  arms,  but  each  end  of  the  drum  is  formed 
to  act  as  a  bearing  in  contact  with  the  sides  of  the  vat. 
The  water  containing  the  fibres  or  other  materials  to  be 
introduced  into  the  spaee  between  the  drum 
and  the  walls  of  the  vat.  and  is  strained  and  runs  away  free 
from  fibres  through  the  open  ends  of  the  drum  as  it  rotates. 
A  sheet,  consisting  of  the  solid  matters  previously  sus- 
pended in  the  water,  is  formed  on  the  surface  of  the  wire 
drum  and  is  removed  therefrom  by  a  jet  of  air,  steam  or 
water  directed  upwards  through  the  wire  from  the  inside 
of  the  rotating  drum.  The  joints  between  the  periphery 
of  the  dram  and  the  sides  of  the  vat.  serving  as  the  bearings 
on  which  t lie  drum  rotates,  are  closed  by  adjustable  flexible 
metal  straps  which  also  support  the  drum. — J.  F.  B. 


of   n)i plying 
in-  tal  and  collodion  to  J.  and   B   I  lala  |     '■' 

Eng.  Pat.  19,772,  Aug.  28,  1909. 

Pa  pes     la     or  other  material     ated  » ith  a  mixture 

"i   collodion  and  powdered   metal   by  appl; 
mixture  to  I  be  bui  fai  e  of  I  be  mati  rial  in  a 
pi    discharging   it    from  a   olo  i  d    ■     el   throu   b 
The  coated   material   is  then  pa    ed  through  a    trough, 
in  »iin  b  a  stream  of  water  Bows  in  an  oppo  ite  direction 
to  the  travel  of  the  coated  material.     Tin   water  absorbs 
the  Bolvenl  of  the  collodion  and  Sxea  the  Sim,  the  solvent 
being    recovered    by   distillation.     The    thioknesa   of   the 
lilm  may  be   varied  at   will,  either  by   rolling  U   undei 
water  whilst  the  oollorlion  is  still  plastic,  or  else  by  conduct- 
ing the  material  from  the  coating   vessel    to  the  water 
trough  al    a   suitable  angle  of  inclination,  so  that   the 
excess  of  thi    coating  mixture  flows  back  to  the  cesseL 

—J.  F.  B. 

/■  midsions  euitabl  for  sizing  papi  r  ;  Pra  ess  for  the  prepara- 
tion   of    .     A.     Mils. >h<  rlieh.     (.er.     Pat.    220,066, 

Dee.     Hi.     1  !I(IS. 

r.\  the  process  described  in  Fr.  Pat.  356,269  of  1905  (this 
J.,  1905,  1320),  it  whs  not  possible  to  obtain  a  homogeneous 
liquid,  unless  only  relatively  Bmall  quantities  of  Bulphite- 
cellulose  waste  lye  were  added  to  the  mixed  animal  and 
rosin  size.  It  hi-  now  liei-n  found  that  if  sulphite-cellulose 
waste  lye,  which  has  been  treated  with  a  quantity  of 
sodium  sulphate  equivalent  to  the  calcium  salts  present, 
bo  well  stirred  with  the  mixed  animal  and  rosin  size,  in 
presence  of  sodium  carbonate  at  30° — 00°  C,  a  stable 
emulsion  is  formed  which  can  be  used  for  sizing  paper 
in  the  usual  manner.  Viscous  substances  may  also  be 
added  to  improve  the  stability  of  the  emulsion. — A.  S. 

Plastic  material  [celluloid  substitute'].  A.  Chanard,  St. 
Claude,  France.  Eng.  Pat.  28,598,  Deo.  7,  1909. 
Under   Int.   Conv.,   Dec.    11,    1908. 

The  plastic  material  is  prepared  by  treating  amylaceous 
substances  with  acetic  acid  and  adding  the  product  to 
a  mixture  of  gelatin  dissolved  in  water  and  resin  dissolved 
in  alcohol.  The  whole  is  then  treated  with  formaldehyde. 
For  instance,  100  kilos,  of  crushed  haricot  beans  are 
immersed  for  8  days  in  a  2  per  cent,  solution  of  acetic  acid. 
The  mass  is  then  drained,  pounded,  and  passed  through  a 
sevc.  This  paste  is  now  added  to  a  mixture  consisting 
of  5  kilos,  of  gelatin  dissolved  in  20  litres  of  hot  water 
and  20  kilos,  of  rosin  dissolved  in  10  litres  of  turpentine. 
A  small  quantity  of  a  suitable  antiseptic  may  also  be  added. 
The  product  obtained  is  cast  into  moulds  while  still  hot, 
and  after  about  S  days  the  moulded  shaj)es  or  objects 
are  immersed  in  a  10  per  cent,  solution  of  formaldehyde 
for  from  30  minutes  to  2  hours.  Colouring  matters  , 
may  be  added  to  the  starchy  mass.  The  plastic  material 
obtained  is  non-inflammable  and  may  be  used  as  a  substi- 
tute for  celluloid,  ebonite,  etc. — \V.  P.  S. 

Yarn-dressinr/    machine.     P.    Turlur.    Wattrelos,    France. 
U.S.  Tat.  951,858,  March  15,  1910. 

See  Eng.  Pat.  18,508  of  1906;    this  J.,  1907, 196.— T.  F.B. 

Fibrous  material  impermeable  to  uater  ;    Manufacture  of  a 
.     A.  0.  Tate.     Fr.  Pat.  406,782,  Sept.  4, 1909. 

S  i.e  U.S.  Pat.  933,801  of  1909;  this  J.,  1909, 1085.—  T.  F.  B. 

Ligneous  matter,  resinous  matter,  and  fret  cellulose  ;  Process 

for  treating  a  mixture  of .     \Y.  J.  II  mgh.     Fr.  Pat. 

106,514,  Aug.  27,  1909.  Under  Int.  Con?.,  May  3. 
1909. 

See  U.S.  Pit.  931,608  of  1909;  tins  J.,  1909,  1 148.— T.  F.  B. 

Celluloid-lib   material;    Manufactun  of  a  non-inflammable 

capable  of  becoming  plastic  in  heat,   and  suitable 

for  making  dies,  mould.':,  and  thi  like.  H.  B.  Manissad- 
jian.  Basle,  Switzerland.  Ell'.  Pat.  27.201,  Dec.  15, 
1908. 

See  Fr.  Pat.  397,429  oi  1908  ;  this  J.,  1909,  812.— T.  F.  B. 
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Ci,  VI.— BLEACHING  j  DYEING,  &c.    n.Yll.-   ACIDS;  ALKALIS,  &i  [April  SO,  lBMJ 


VI.-BLEACHING  ;   DYEING  ;    PRINTING  ; 
FINISHING. 

Th,    electrical  theory  of .     W.  W.    Haldane 

nd  W.  Harrison.    Trans.  Faraday  Soc.    [Advance 
I  roof.] 
Tn'  il  theory  of  dyeing  is  tha 

two  Bnbstances  placed  in  < ..mart  an  oppositely  ejei  trifled. 
In  tinctorial  processes  one  substance  is  a  non-conducting 
Bolidand  the  other  a  liquid,  and  there  is  no  direct  method 
of  determining  the  potential  differences.  The  methods 
employed  in  the  deduction  ol  the  differences  in  potential 

between  a  liquid  ai:.!  n<  A, 

and  their  suitability  for  the  investigate  n  ol  dyeing  pheno- 
mena is  discussed.  The  eleotrical  charges  oi  a  number 
of.-.1  in  oontact  with  water,  were  determined  by 

the  O-tube  method  of  Hardy  or  bj  the  nlrra- 

microscope,  and  tin-  results  -!...«  that,  in  a  colloidal 
condition  or  in  the  form  of  a  tin.    •  substances 

which  are  basic  in  character  (basic  dyestuffs,  aluminium 
and  i  i    hydroxides,  etc.)  are  positively  charged, 

whilst  negative  charges  are  carried  by  substances  oi  acid 
character  !.-..  i.i  dyestuffs,  silica,  tannic  ai  id,  etc),  and  sui  h 
substances  as  rubber  latex,  soap,  sulphur,  paraffin  wax, 
beeswax,  starch,  etc.,  etc.  The  average  value  of  the 
potential  difference  with  cotton  and  water  is  found  to  be 
0-06  toM  ;  with  sill,  and  water  0-22  volt,  and  with  wool 
and  water  0-91  volt.  The  views  of  Pelet-Jolivet  and  "Wild, 
and  Knecht  and  Batey.  that  dyestuffs  are  electrolytes,  and 
that  ionisation  is  increased  by  dilution  and  rise  of  tempera- 
ture are  supported.  Wool  and  silk  becoming  negatively 
charged  in  contact  with  water,  it  is  natural  that  basic 
dyestuffs  (which  carrj  a  positive  i  harge)  should  be  capable 
oi  dyeing  them  from  neutral  solutions,  but  that  when, 
by  the  addition  of  acid,  the  electrical  condition  of  the  fibre  is 
chanced- 1  becoming  positive),  the  affinity  for  these dyi  stuffs 
i-  diminish  .1  and  that  the  power  of  fixing  the  predominant 
negative  ions  of  acid  dyestuffs  is  increased.  In  the 
it  i-  stated  that  although  the 
electrical  theory  explains  why  one  type  of  colouring 
matti  ■  •'   by  the  fibTe  in  preference  to  another, 

the  method  of  fixation  is  still  a  matter  of  doubt.  A 
table  is  given,  showing  the  laws  of  contact  electricity, 
colloidal  coagulation,  dyeing,  and  capillary  ascension  in 
absorbent    materials,    and    some    effects    of    temperature. 

— F.  M. 

P,'.  TEXTS. 

Pre;  ullm    -lirir,     for    dyeing,  bli aching, 

rly   treating   thi    name,   and   apparatus  there* 

tor.     L.     Scholefield,  Stockport,    and    J.    Downham, 

Bury.  Eng.  Pat.  18,649,  Aug.  13,  1909. 
A  woodes  rod  with  a  movable  flange  at  its  lower  end 
i-  placed  in  the  "coilej  can"  at  the  carding  engine  and 
the  Bliver,  as  it  is  made,  enters  the  can  and  is  coiled 
round  the  rod  and  made  to  rest  upon  the  flange.  When  the 
can  is  full,  the  rod  with  the  sliver  coiled  round  it  is  trans- 
ferred to  a  hand-press  and  the  pin-  which  secure  the 
flange  are  removed.  A  perforated  tube  is  then  placed 
■  he  free  end  of  the  rod  and  in  a  line  with  it.  the  upper 
end  of  this  tube  being  also  provided  with  a  pinned  flange. 
'J  he  press  handle  is  tightened  and  pushes  the  rod  o\rt 
of  the  press,  substituting  the  perforated  tube  for  it.  When 
the  sliver  is  sufficiently  compressed,  both  the  flanges  are 
tightened  on  the  tube 'so  as  to  keep  the  sliver  in  position 
during    subsequent    operations.— P.  F.  C 

/  dye-balks  or  concentrated, 
olubl  preparations  of  — ■ —  for  dyeing.     Chem. 

Fabr.    Griinau,    Landahofi     und    Meyer    A-G.     Ger. 

Pat.    219,767,    March    22,    1907. 
AUZABOT,  purpurin,  or  isopurpnrin  is  dissolved  in  solut 
,,f  ai:  nfficienl  alkali  t.  form 

the    loalkali    salt,    alkali    salts    of    weak    inorganic    or 

organi.  acids  [e.g.,  sodium  formate)  are  added  to  the 
solution  in  quantity  approximately  equivalent  to  the 
alkali  carbonate,  and  the  whole  is  evaporated  to  dryness. 
In  this  manner,  preparations  containing  upwards  of  70 
per  cent,  of  alizarin,  and  easily  soluble  in  water,  may  be 


obtained.     Their    solutions  dye    mordanted     cotton     in 

shades  somewhat  bluer  than  those  produced  by  dying  with 
alizarin    in    the    usual    way. — T.  F  B. 

Brown   shades   in   dyeing  and  pi  Process  for  pro- 

dding   fast    • — -.     H.    Schmid.     Ger.  Pat.    21s.  174. 
March  2.   1909. 
\  IKIOUS  shades  of  brown  can  be  produced  on  textile-  by 
oxidation    on     the     fibre     of     a      mixture,     in     suit 
proportions,  of    perfectly    neutral    salts    of    p-phenyl 
diamine      or      its      bomologues     or      derivatives     with 
aromatic       aminohydroxy       compounds;       oxidation       i- 
performed  by  means   of   chlorate   and    a    vanadium  salt. 
White   or   coloured   reserves   may    be    produced   on   these 
dyeings  or  printings  by  printing  the  dried  material  with  i 
reserve    paste    containing    a    sulphite,     hydrosulphitc.    or 
toinialdehyde-sulphoxylate,    and    after   a    short    steaming, 
treating     with     tannin  mordant-dyestufls    or    with    lake 
colours  fixed   by  albumin. — T.  F.  B. 


;  of  skeins  ;   The  continuous .  J.  and  L.   Regor- 

do- i.    Barcelona.    Spain.       Eng.  Pat.    9307.    April    2d, 
L909. 

SEE  Ft.  Tat.  401,988  of  1909  ;   this  J.,  1909,  1247.— T.FB. 


Printing  or  dyeing  on  fibrous  material,  with  or  without 
white  or  coloured  discharge  effects.  J.  Y.  Johnson^ 
London.  From  Badisehe  Anilin  und  Soda  Fabrik. 
Ludwigshafen  on  Rhine.  Germanv.  Eng.  Pat.  10.190, 
April  29.  1909. 

See  Addition  of  May  1.  1909.  to  Fr.  Pat.  3o7.472  of  190a  I 
this  .1..  1910.  19.— T.  F.  B. 

VegetabU  fibres;    Production  of  colours  on  .     J.   Y. 

Johnson.  London.  From  Badisehe  Anilin  und  Soda, 
Fabrik,  Ludwigshafen  on  Rhine,  Germany.  Eng. 
Pat.  18.701.  Aug.  13.  1909. 

See  Fr.  Fat.  400.]4r>  of  1909  ;  this  J.,  1910.  419.— T.  F.  B. 

Coating  and  drying  paper,  cloth,  or  other  material;   Coating 

and  drying  apparatus  for .     G.  H.  Hay.  New  York. 

and  W.  M.  Grosvenor,  Grantwood,  N.-T.,  I'.S.A. 
Eng.  Pat.  10,795,  May  6,  1909. 

See  Fr.Pat.  403,520  of  1909  ;  this  J..  1910,  84.— T.  F.  B. 

Drying  U  xtiU  yarns,  fabrics,  and  other  materials  ;  Apparatus 

for  .     P.   Turlur,   Wattrclos,   France.      U.S.    Pat. 

901,859,    March    15,    1910. 

See  Fr.  Pat.  378,247  of  1907  ;  this  J..  1907.  1130.— T.FB. 

Fabrics  ;  Process  /or  pre  si  rving   the  lustre  and  finish     on 

goffered   ■ .     F.    A.    Bernhardt.     Fr.    Pat.    406,533, 

Aug.  27,  1909.     Under  Int.  Conv.,       July  17.   1909. 

See  Eng.  Pat.  20,728  of  1909  ;  this  J.,  1909,  1240.— T.F.B. 


VII.— ACIDS  ;     ALKALIS  ;     SALTS ;     NON- 
METALLIC    ELEMENTS. 

Fuming  sulphuric  acid  ;    Formula  for  preparing  of 

desired  composition.  J.  Prats.  Chem.-Zeit.,  1910,  34, 
204-  265. 
The  author  refers  to  Gnehm's  formula  and  points  out  that 
it  entails  the  use  of  certain  tables,  which  are  not  always 
to  hand.  He  devises  the  following  method  of  calculation, 
which  is  independent  of  such  tables.  Let  a  be  the  required 
weight  of  fuming  sulphuric  acid  containing  h  per  cent,  of 
free  sulphur  trioxide,  let  x  be  the  weight  of  the  available 
fuming  acid  containing  I:  per  cent,  of  free  sulphur  trioxide. 
and  y  the  weight  of  ordinary  acid  containing  s  per  cent,  of 
sulphuric  acid  (H,SOj).     80  and  18  being  the  molecular 
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sulphur   trioxide   and    water   respectively,   it 
fallows  thai 

94     40(  100-s)  * 

■mi  ited       ul]ihui  ic     acid     i  onl 

111. "of   siilpliurii     in  nl   i  II    Ml.'.    I""         ■  !■'■ 

;  iliis  value  !«'  " |>pr<  !    i    the  equations 

n     20  fc— A      . .  , 

me  :    I     n  ;.     .,,,.  and  v    a  j     Jir  which  a ai  ite 

.  h  for  all  priii  In  il   pui  posi  a.      I  I.  R. 

,    l'n  piratin  <  ■'■  "■ 

V    II  J  er.     Z.   Klektrochom.,   1910,   16,  I'll     246 

■  hi  atruospli   i  lire,  and  in  pri  sencc  ol  Buitable 

!    substances,    nitrogen     and     hydrogen     combine 
orm   ammonia    in    sufficient    quantity     foi     prai 

ii  of  the  process.     Tin    rci     lion  is  verj    ini  om- 
n,l  il   is  necessary  to  remove  the  ammonia  8 
nliii  Ii  ran  lie  m  hicved  hj   a  sj  sti  in  of  ciri  ulatii  n 

ii  high  pressure.     The  ammonia  is  i 

i  cmoved  eitlu  r  as  gas  or  as  anhydrous  liquid  ; 

the  oncombined  gases  continue   to  circulate   throughout 

gh-prcssure     system.     In    a    small    experimental 

ins.   of   liquid   ammonia    were    produced 

pet  hour  ai    185  atmospheres   pressure.     Osmium  ia  the 

active    contact     material    for    this    purpose,    and 

is  a  tine  powder  and  at   175  atmospheres  pressure   ami  a 

lerature    of     550      C.     yields    of    8     volumes     per 

ol    ammonia   ran    easily    be    obtained    from    the 

i    gases        V    the    amount     of     available     i  smium 

,     small,  another   more    easily    obtainable    catalyst 

Bought     for,    and    was    found     in     the     shape     of 

uranium,    containing   a    certain    amount    of   carbide,    or 

obtained  bj  rcdui  tion  ol  the  oxide  with  carbon 

intheelcctrii  are.     In  the  gaseous  mixture  al  high  pressure 

-  transformed  into  a  very  i  nc  i  owder.  with  absorption 

nf  nitrogen,  and  this  powder  exerts  a  powerful  catalytic 

n  on  the  gaseous   mixture  at   a   temperature   below 

500     V.     The    power    necessary    for  compn  --ion   and    cir- 

i  the  re  i  ting  gases  is  very  small.     The  efficiencj 

nf   the   heal    exchange    appears    to     be   of    subordinate 

lomical   importance,   and    the   industrial   exploitation 

of  the  process  ma\  soon  be  hoped  for.— E.  F. 

.Ii,.,,,,,,,.,,  ,•     Methods    lor    testing    commercial,    anhyd 

liquid .     W.D.Richardson.     J.    Ind.    Eng.  Chem., 

1910,  2.  97     99. 
inkers  of  refrigerating  plant   I  ring  largely  in  agree- 
ment  as  to  the  quality  ol  i  crtain  brands  of  liquid  ammonia, 
of  different  makes  were  tested  to  asi  crtain  whether 

■  reputed    characters    for   efficiency    were    borne    out 

purity.     The  samples  investigated 
are  referred  to  by  the  litters  A.  B,  I'.  D,  and  E,  ami  the 
reputed  efficiency  ol  the  different  brands  was  in  the  order 
•     I      ng    the    bcsl    and    E    the    worst.      The    tests 
luded    a)   the   residue  after  evaporation.   (M  the  non- 
basic  gases  dissolved  in  the  ammonia,  (r)  the  non-condens- 
ing gases  lying   in   the  drum  above  the  ammonia.     The 
test   for   residue    after   evaporation    gave,    from    500  c.c. 
e  liquid  ammonia  :    "  A  "  0-05  e.c.  :    "  B  "  0-05  c.c.  : 
,.;.  i  ,c.  ;    "  1)  "  no::,  c.c.  :   "  E  "  0-10  c.c.     Th'so 
residues  all  consisted  of  dark  oily-looking  matter  containing 
sonic  iron  oxide.     The  amount  of  non-basic  gases  diesoh  i  a 
in  the  ammonia  m<  determined  by  neutralising  standard 
sulphuric  acid   with  the  ammonia,  and   determining  the 
volume   of    gas    evolved  :     the    results   obtained    by    this 
method  calculated  in  c.c.  of  gas  per  crm.  of  ammonia  were 
as  follows:    "A"  0-148  and  0-128:    "B"  0-124,  0-129 
and   0-HI7:     "C"    0-166    and    0-156;     "  1>    '    0163    and 
K  "  0-293.  0-328   and   0-313.     As  to  the  non- 
jases    lying    above    the   ammonia,    similarly 
rmined,  "  A  "  showed  0-6.  0-3  and  0-6  c.c.  per  gun. 
mmonia:   "B  *'  10  and  11  :   "C"  4-4,  3-8,  3-3,  and 
:t  .   "D"  27-6  and  21-3;    "  E  "  3070  e.c.  and  330 
In  i  an  idea  of  the  direct  loss  to  the  buyer  ol 

non-condensing  gases,  the  gas  lying  above  the  ammonia 
in  a  drum  was  drawn  off.  and  the  ammonia  absorbed 
in  tubs  of  cold  water  until  the  whole  of  the  issuing  gas 


was  absorbed  ;    the  loss  per  drui 

I  odi  i  \        li o  ible  B 

bowed  .i  lo     ol   |  lb   to  thi   drum         I       I  [  lb.  j   "D 
i     ii       .,,  ,i      r     31b.  pei  drum.     Hence  the  n  putation 
i  he  i     brai  i  by 

exact  paralli  I 
investigate  a       U  specification 

uthor  conclud  i    idue  bj  thi   mi  thod 

di     ribed  i  ughl    nol     lo    •  si  i  ed    0-1 

n :ondi  "    i 

n   than  0-12  c.c.  pei  g i  ai 

he  liquid  ougb '  to  I  e 

greater   than   0-6  c.c.    per   grm.   ol   amm 

whole  ted   on    i     eali     i     deeeribed  aid  not 

show  any  appreciable  loss,     R.  (     P 

i  „  ,„,.,  ...       i  'ompounds  oj 
and     s     Postma.   koninkl.     Aka.l.       van    Wetens 
Amsterdam,  Wisk.     en  Natlc.  Af.l..   1909,  18.    94     97. 
i  hem.  Zulu..  L910,  1.  1217. 

A  i'1'i  MiMiMTii'-.  nl  the  lie  11  in 

ia  and  wati  i   showi  d  that  two  i  om] nd 

Formed  containing  ammonia  and  water  in  thi   proportion 
of  1:1  and  2:1  mol  .  n    pi  otively.     The   two  com] 

NH.OH  and  i.NH.UU.  melt  al  al'.out  -  -77    ('.ami       78    I 
respectively.—  A.S. 

Borax;    Technv  U ■preparation   of  .     I.    M.   G.    '■'■'■' 

.,,1,1  S.  Castcllani.     Gaz.  ohim.  ital  .  1910,  40,  I..  138 — 
L76. 
Tiik  pi. -nit  pttper  deals  with:    (1).  the  crystallisati 

borax,  and  (2),  the  reaction  be1  wi  en  1 ai  id I    odium 

i  l  loride. 

Crystallisation  of  hum.,-.     Experiments  were  mad"  with 
solutions   prepared    with   sodium  carbonate   and    cau 
.,  da    respectivelv    and    boric    acid.     Tin-  s,,l,,iions    were 
evaporated  al  aboul  85'  »'..  in  n  i  mum  ol  an    ■ 
carbon  dioxide.     Whilst    from   solutions  of  sodium 
i„  n  ,i,   ,.,:,!  I  oric  ai  id  in  diffi  n  n1   pro] 
alone  formed,  with  caustic    soda   and   boric  acid,  il    was 
pi  ssible,  with  suitable  proportions,  to  obtain  also  i  rystals 
of  sodium  metaborate.     Crystals  of  borax  wen 
most  readily  and  in  highest  yield  from  solutions  i  onta 
a   slight    excess  of  alkali,   preferably   sodium   i 
With  a  large  excess  of  alkali,  especially  if  caustic 
or   with   excess    of    boric    acid,    "gelatihous"    (vis 
solutions    were    obtained    on    evaporatiori    from    which 
i  rystals  could  be  separated  only  with  diffi  ulty. 

belwren    sodium    ehloi 
Mixtures  of  sodium  chloride  and  boric  acid  were  heated 
in  a  .  dr.  in  a  current  of  nitrogen,  and  h 

i   of   steam.     It    was    found   that    boric    acid    and    sodium 
rliloridedoii.il  interact   below  about   140   C,   md  at 
latter  ti  mperatnre  onlj    with  i  rtn  me  3I1 

•.  thi '  veli  1  H  \  of  the  reaction,  both  in  the  air  and 

in  thi  of  superheated  steam  increasi  maxi- 

mum at  about  200°  G  :  the  yield  of  sodium  ''  '"its 

to  about  16  per  cent,  and  is  m  1  sensiblj  ii    1  i  nse 

„f  ,,,„! 'i  it  ne  ii,,  to  400°— 500    ('.     At  a  Ini-hl  red  heat 
the   reaction    proceeds   with    considerable    veloi 

.     ,.,u    .t  abouf   1000°C.     At  the 
temperature  the  presence  of  superheated    steam  increases 
the   reaction-vclocitv     about    tenfold.      Boric       anlm 

also  11  acts  readilywi  hi  1  id 

,  ,,,  1  ,  hi :,  bi  m,.'  produced  in  thi  reactiop.     Anhy- 
drous borax  max  be  fused  without  under*  ire  alteration, 

bnl  in  ,„,- oi    -team,  it  losi  m»  3 

of  boric  aeid.     The  possibility  ofthi  implication 

0f  the  tea,  l„  u  to  the  man. .failure  of  bl  rax  IS 

and  also  the  probable  nature  of  thi  n 
eestedthat  atthehichti  mpi  1  iture free chli  <**™ 

L  the  action  of  boric  anhydride  on  the  sodium  chl, 
and  that  hvdroehlor.e  and   n  ''    leas'   ''l 

t,  by  the  interaction  of  this  1       nm    md  steam.— A.    , 

Barium   and  caki ,■   S 

of .  p.  Rohland.   I.  anorg.  (hem..  1910,  66.  2< 

WHRI  barium   sulphate  or  calcium  sulphat.    is  „  woWed 

n  hot  concentrated   sul]  ";!'  T ,' 

e,oled,deliqueseenterv-':  '  9"B- 
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lull  |  so/,,,  or  Carl.iSO,)...  aaedraositetLand  the  mother 
liquor,  which  contains  the  same  substance  in  colloidal  solu- 
tion, coagulates  after  a  fe^i  hours,  when  separated  fri  m  the 
og  a  yellowish  gelatinous  form  of  the  salt: 
both  6  by  water,  yielding  sulphuric 

acid  and  tin  orystalline  normal  sulphate.  The  colloidal 
solution  of  calcium  hydrogen  sulphate  may  also  be  coagu- 
lated by  adding  a  few  drops  of  calcium  sulphate  solution. 
Barium"  hydrogen  sulphate  combines  with  a  small  pro- 
portioi  J  a  hard  mass  oi  the  comp 

BaHVS,  >; ■■...  2HgO.     F.  sods. 


saturated   vapour;    the  volumes  occupied  by   1   kilo,  of 
the'    liquid    and  of  the  saturated  vapour,  and  the  volumes 
occupied   by  the  liquid   and   the   saturated  vapour  in  i 
cylinder  for  different   charging  densities  at  temperatures 
below  the  critical  point.     Experiments  with  con. 
carbon  dioxide    containing   variable    proportions 
showed  thai  thi    pri  Benee  of  1  per  cent,  of  the  latter  has 
the  effect  oi  in<  reasing  the  pressure  in  the  cylinder  by  about 
-1  per  cent.     In  the  following  table  are  given  figu 
the  aid  of  which  cylinders  for  the  safe  storage  and  trans- 
portation of  compressed  carbon  dioxide  may  be  dei 


Maximum  temperature  to  which  cylin 

Itr  mat/ 

te  exposed. 

Maximum  at 

intal    i  wbZlib 

100°  F.       105' F.      110°  F.      115° F.       120"  F. 
•  ,                    1                   i  .)i(46-l°C.)(48-9°C.) 

125°  F.      130°  F. 
(61-7"  l.M54-4°  (.'.) 

135' F. 
(57-21  C.) 

140°  F. 

li-o     1 

145°  F.      150°  F.       155' F. 
162-8°  C.)i(96-c'  l    i    68-3    C  1 

cylinder  is  made,  in 

lb.  per  sq.  in. 

Ratio  of  the  thickness  (t)  of  the  wall  to  the  diameter  (d)  of  the  c> 

Under,  or 

t 
i 

10    

0-0398 
0-0375 
0-0353 
0.0334 
00316 
00800 

00261 

0-0241 
0-0232 

00202 

00426 
00378 

0-0338 

0  0321 

0-0268 
0  0266 
0-0248 

00239 
00231 
0-0223 
00216 

00452       00476 
0-0425        0-0449 
00401        0-0423 

0-0499 
0.0470 

00443 
0-0419 
O-0397 
0-0377 
0-0359 
00344 
0-03211 

0-0521 

0-H4111 
0  0483 
0-0438 
0-0415 

0  0375 
0  0858 

0-0344 
00330 
0  0  -'7 
00306 
00295 
0-0285 
0  1  275 
0-0266 

ii  i  542 
0-0511 
0-0482 
00455 
0-0482 
0-0410 
0-0891 
0  0874 
0-0359 
0-0344 
0-0331 
0-0819 

0-0297 
0-0287 

11  m'Ts 

0=0562 
0-0530 
0-0500 
0-0472 
0-0448 
0-0425 
0-0406 
0-0388 
0-0372 
0-0357 
0-0344 
0-0331 
0-0820 
0-0309 
0-0299 
0-0289 

0-0581 
n-11547 
0-0515 

11  04-7 

0-0462 

00439 
0-0419 
00401 

00370 
0-0356 
00343 
0-0331 
0-0320 
0-0309 
00299 

0-0599 
0-0664 

00503 
00477 
0-0454 
00433 
0-0414 
0-0397 
0-0381 

0-0354 
0-0342 
0  0331 
0-0320 
00310 

0-0016 

n.ll.-.M 
i)  1I.-4S 

n<i;,ls 

0-0492 

[i  .,  ic- 
li  0409 

0-0  179 
0-0365 
00353 
0-0841 

0-0330 
0-0320 

17,000    

00379 

CH341 

0  1  S10 
0  0297 

0-0274 

0-0264 

00245 

n-ll-37 

imil-jh 

Q  041  0 
0-0378 

00359 
00342 
0-0327 
00313 



19.000    

20,000     

0-0481 

21.000     

22       0     

i    

0  9488 
0-0421 

10     

0  0300        0  0316 
0-0289       0-0303 
0-0278        0-0292 
00268        0-0282 
0-0259        0-0272 
0-0250        00263 

26,000     

0-113711 

1     

28,000     

00363 
0  0S&1 



30  000       

0-0242 

0-0254 

ii  0321 

Charging  density,  or  weight  of  carbon  dioxide  per  litre  of  capacity  of  cylinder. 


0-65  0-64 


0-62  0-61  0-60  0-59  0-58  057 


0-55  0-54 


-A.  S. 


Ferric  acetates  and  the  acetic  acid  reaction  with  ferric 
chloride  ;  also  basic  precipitation  [of  ferric  acetate  solu- 
tions]. R.  F.  Weinland  and  E.  Gussmann.  Z.  anorg. 
Chem.,   1910,  66,   157—168. 

Soixtioss  of  ferric  hydroxide  in  acetic  acid  contain  salts 
of  a  hexa-acetatotriierri-base,  and  the  red  coloration 
produced  by  adding  ferric  chloride  to  the  solution  of  an 
alkali  acetate  is  due  to  the  formation  of  the  mono-acetate 
of  this  base,  according  to  the  equation, 

3FeC]s+9CHa.COONa+2H,0= 
[Fe,(CH,.COO)6(OH)2]CH3COO+2CH3''.COOH+9Naa. 
The  presence  of  the  base  may  be  demonstrated  by  adding 
a  solution  of  sodium  chloroplatinate,  when  the  orange- 
red  crystalline  chloroplatinate  is  at  once  precipi- 
tated. All  attempts  to  prepare  normal  ferric  acetate, 
Fe(CHj.COO)j,  have  given  acetates  of  the  triferri-base, 
which  functions  usually  as  a  mono-acid  base.  The  precipi- 
tate obtain)  d  by  1  oiling  a  solution  of  ferric  acetate  agrees 
in  composition  with  the  formula,  Fe3(CH,.COO)(OH)230, 
and  the  deep  red  colour  developed  before  precipitation 
commences  is  considered  due  to  the  formation  of 
compounds  intermediate  hit  ween  this  substance  and  the 
mono-acetate. — F.  Sodn. 

Carbon  dioxide  ;  Physical  properties  of and  conditions 

of  its  economic  storage  for  transportation.     B.  T.  Stewart, 
Trans.  Amer.  Soc.  Mech.  Eng.,  1909,  30.  Ill  1 —  1 J °>S. 

The  author  states  that  in  the  report  (1896)  to  the  British 
Houses  of  Parliament  of  the  Committee  on  Compressed 
Gas  Cylinders,  the  chief  table  on  p.  19  gives  wholly 
unreliable  data  for  carbon  dioxide  above  86°  F.  (30°  C). 
From  the  experimi  ntal  results  of  Ainagat  (Corupte  s  rend., 
1892,  114.  1093.  1322;  J.  de  phys.,  1892,  288;  Ann. 
chim.  phys.,  1893,  29 ).  the  author  has  calculated  the 
vapour  pressure  of  carbon  dioxide  at  temperatures  between 
0°  and  31-35°  C,  in  atmospheres  and  in  kilos,  per  sq. 
cm,  ;    the  densities  of  liquid  carbon  dioxide  and  of  the 


Thorium  ;  Determination  of in  monazite  sand.     R.  J- 

Meyer  and  M.  Speter.     Chem.-Zeit.,  1910,  34,  306—308. 

The  authors  have  found  that  iodic  acid  is  the  best  reagent 
to  use  for  the  separation  of  thorium  from  the  solution  of 
the  mineral.  The  process  is  as  follows  :  50  grnis.  of  t  he 
sample  are  heated  with  100  e.c.  of  concentrated  sulphuric 
acid  for  six  hours  at  250°  C.  in  a  large  iron  basin,  anil, 
after  cooling,  half  a  litre  of  cold  water  is  added,  and  tin- 
mixture  allowed  to  stand  with  repeated  stirring  until 
the  sulphates  have  dissolved.  The  liquid  is  then  filtered 
into  a  litre  flask  and  made  up  to  the  mark.  Of  the  solution 
so  obtained,  100  c.c,  representing  5  grms.  of  the  sample1. 
are  mixed  with  50  c.c.  of  nitric  acid  of  sp.  gr.  1-4  and 
cooled.  Then  a  solution  of  15  grms.  of  potassium 
iodate  in  50  c.c.  of  concentrated  nitric  acid  and 
30  c.c.  of  water  is  added,  and  the  mixture  cooled  again. 
A  white  flocculent  precipitate  of  thorium  iodate  is  formed, 
which  settles  quickly  and  is  repeatedly  stirred  during 
half  an  hour  and  then  filtered  off.  The  beaker  is  «  a 
out  with  a  solution  of  2  grms.  of  potassium  iodate  in  50 
of  dilute  nitric  acid  and  200  c.c.  of  water.  The  precipitate 
is  now  washed  back  into  the  same  beaker  with  more  of  t la- 
washing  liquid,  stirred  up  with  100  c.c.  of  the  same,  and 
again  collected  on  the  same  filter.  After  draining,  the 
precipitate  is  washed  into  the  beaker  with  hot  water, 
raised  to  boiling,  and  30  c.c.  of  concentrated  nitric  acid 
stirred  in,  which  dissolves  the  iodate.  The  reprecipitation 
of  tho  iodato  is  brought  about  by  adding  a  solution  of 
4  grms.  of  potassium  iodate  in  a  little  hot  water  and 
dilute  nitric  acid,  and  filtration  and  washing  are-  carried 
out  as  before.  The  thorium  iodate  is  now  free  from 
cerium,  and  is  washed  from  the  filter,  reduced  by  sul- 
phurous acid  in  hydrochloric  acid  solution,  precipitated 
with  ammonia,  and  the  precipitate  washed  free  from  iodine. 
The  hydroxide  is  dissolved  in  dilute  hydrochloric  acid,  the 
solution  is  precipitated  with  excess  of  oxalic  acid, 
filtered,  anel  the  precipitate  washed  with  acidified  water, 
burned  with  the  filter-paper,  and  weighed  as  oxide.     Tho 
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rMtil'  t  imat  ions  made  on  the  same  solution  of  the 

mineral    Agreed    within    0-04    pel    cent.     The    process   is 

■  i  In       hi!  ion  ol  i  he  minei  al  ho     beoi 

[ion   can    bo    pel  foi  mod    in 
J.  II.  J. 

lion    of .     Lo<  oq.     0  mptes 

HO,   150,  700    702.     (See  also  this  3  .    1907, 

lui urn  of  o  ci    from  impurities  is 

bj    t  he   '  lei    i  olj        o)    an    alkaline   solution   ol 

mils  anhydride  (3  grate    oi  arsonious  anhydridi   and 

3  grm-.    ul    sodium    hydroxide   per   litro).      A    strip    oi 

platinum  m.)  is  used  8     anode,  and  a  layer  ol 

ii  \  eovering  the  Hal    bottom  (18     20  em.  diameti 

as  cat  bode.     A   i  urn  ut   of 

■  ml    Inn   volts    is    requ  red.     The   Bolut  ion 

A    mill  quantity  of  arsenioua  anh]  i 
ilwa;  i  in  i    i  ompl  telj   n  moi  ed  1 

prolonged  d   il  \    mall  addition  of   gum  or  glycerin 

to  the  olei  reatlj    increasi      the   stability  oi   the 

olution  :    colloidal  solutions   (containing  0-0008 
grm  and  0-005  grm.  of  guin   per  ci    |   madi 

I  il  by  stroi  nd  freed  from 

by  dial)  Found  to    be   free   from   di  posit    after 

A    colloidal    solution,    thus    prepared,    lias   a 

deep  brownish  red  colour  and  shows  11  uniform 

granules    with    tho    ultra  microscope.     Neutral    or    acid 

Solutions  ai  lutionsari  rapidly  oxidised 

ii  and  immediately  by  hydrogen   peroxide,  arscnites 

Formed.      V    10  iodine  oxidises  it  at  once,  forming 

an  arsenate:    tins  reaction  is  quantitative.     On   hi 

a   large  excess  ol    hyd hloric  acid   the  arsenic   is 

rapidly  and  totally  precipitated  ;  any  arsonious  anhydride 
ii  be  detected  in  tho  nitrate.  A  much  less 
stable  colloidal  solution  (showing  larger  and  irregular 
granules  with  the  ultra -microscope)  is  obtained  by  electro- 
lysing an  alkaline  liquid  with  an  anode  of  arsenic  and  a 
-de  of  iron  or  platinum. — A.  Sbld. 

Ctirbon   monosulphide.     Sir  J.   Dewar  and   H.   O.   Jones. 
Proe.  Roy.  Soe..  1910,  A  83,  408—413. 

Thiophosgene  reacts  rapidly  with  nickel-carhonyl  at  the 

ordinary   temperature   to   produce  a   brown   solid   and  a 

largo  volume  of  carbon  monoxide.     The  solid  was  found 

onsist  of  nickel  chloride,  which  was  readily  extracted 

by  water,  and  a  brow  n  solid  ci  mi  raining  carbon  and  sulphur. 

The  reaction  take-  place  between  the  two  liquids  or  their 

urs  alone,  or  when  mixed  with  dry  ether,  petroleum 

ether,  carbon  tetrachloride,  or  chloroform,  and  even  when 

the    two    substances    have    been    dried    by    contact    with 

phosphorus  pentoxide.     Quantitative  experiments  support 

the  view    that   the  reaction  takes  place  according  to  the 

on  : — 

TNi(CO).,  +  rCSCl2=*NiCl2+4*CO+(CS)x 
induce   a   polymeric    form   of   carbon   monosulphide. 
Carbon  monosulphide  is  a  brown  powder,  which  in  some  I 

-  closely  resembles  some  forms  of  carbon.  The 
finely  divided  substance  has  a  specific  gravity  about  1-6; 
after  compression  into  a  solid  block  it  gave  the  value  1-83.  i 
In  this  condition  it  is  a  non-conductor  of  electricity.  It 
radically  insoluble  in  alcohol,  ether,  benzene,  and 
petroleum  ether  :  it  i-  slightly  soluble  in  carbon  bisulphide, 
ethylene  dibromide,  nitrobenzene,  naphthalene  and 
phenol,  giving   di  li   brown   solutions.      It   is   not 

affected  by  dilute  sulphuric  acid  :  but  with  the  concen- 
trated acid  it  forms  a  brownish  purple  solution,  the  colour 
of  which  is  only  slowly  destroyed  at  the  boiling  point  of 
the  acid,  when  carbon  dioxide  and  sulphur  dioxide 
are  evolved.  It  is  also  dissolved  by  concentrated 
nitric  acid  :  and  in  an  aqueous  or  alcoholic  solution  ol 
ammonia,  ammonium  sulphide,  caustic  potash,  potassium 
sulphide,  or  potassium  hydrosulphide,  from  which  it  is 
precipitated  bj  acids  in  an  apparently  unchanged 
condition— R.  C.  P. 


Titrations  u-ith  borax  in  presence  of  glycerin. 
Zuckermann.     See  XXIII. 


Tanajew  and 


A. 
I  i  See  .\  Mil 

S ulpl      a  acid;  P  ire  of 

the  i  Chem,     Fabr.    Grii  .in  im-] 

Fr.    Pat     106,641,  lug,    30,    1909.     I  ndi  i    Int.   '  onv., 

Sept.  21,   1908 

'I'm:  proci  divided  into  two  I    tal 

p]  ice  con  '  i  uiiM'ly  in  Bepat ate  towei s  or  si  owers; 

these  ' ■  :   '  I )   il..  n  of  Bulphui 

nlphuric  .n  id,  at  aerat  ion  oi   thi  ox  dising 

■    |  mi  i  ii    acid)    employed.      For    the    n  ali  at  ion    of 
t he   proci     .  it    i      important,    (1)    tho t  thi 

;h1   into  immediate  contact   with  an  excess 
of  nitric  acid,  so  tl       oxidatii 
(2)  that  the  be  of  such  dimei 

o  ensure  the         bein(   retained  for  at  least    1 1 
and    (3)   that   the  ah  I  quid    in  thi     i 

le  to  present  as  lai  ge 

and   1 1    kept    'i     i    i"v,    ii  i  .i  ii"    (not    ■■ ;  ■    i    li"    CL), 

tally   in    the   last    40  50  p  h    of 

mi  i.  ..I       l  he  proci       may  bi  ed  ■■  ■  Bing 

containing  Bulphurouf     oid,  winch  may  have  been 
led    in  a  Glover   lower,   throi  ol    towi 

which  they  are  treated  with  nitric  acid  at  30  oi  35  I'-., 
the  acid  being  circulated  until  oxidation  i  complete;  the 
sulphuric  acid  at50°-  -64  8.,  thus  obtained,  contains  about 
1  per  cent,  of  nitric  acid  and  is  denitrated  and  concentrated 
in  the  Glover  tower  or  in  special  apparatus.  The  gases 
containing  nitric  oxide  then  pass  to  the  regenerating 
towers,  where  the  absorbing  liquid  for  the  liist  20  per  cent, 
of  the  space  is  nitric  ai  id  or  a  mixture  of  this  ai  id 
sulphuric  acid  at  25 — 30  1!.,  which  is  thus  concentrated 
for  use  in  the  oxidation  towers;  in  the  next  30  per  cent. 
of  the  tower  space  the  gases  meet  acid  al  ID  — '_'.">  B., 
and,  in  the  last  50  per  cent.,  nitric  acid  of  0-13  pel  cent, 
strength  is  used.  About  16  per  cent,  oi  the  total  tower 
space  is  concerned  in  the  oxidation  of  sulphurous  acid 
and  85  per  cent,   is  used  for  regeneration,   but   the  latter 

space  may  be  redu 1   by  about  60  per  cent.,  if  sulphuric 

acid,  of  at  Ii  lsI  59  B.,  be  use.]  for  abl  irbing  the  last 
traces  of  oxides  of  nitrogen.  Advantages  offered  by  the 
process  are  (1)  the  intensified  production,  100 — 14n  kilos, 
of  acid,  at  50—54  B.,  per  eb.m..  as  compared  with  f> — 7 
kilos,  of  similar  acid  obtainable  with  lead  chambers, 
and  (2)  the  fact  that  sulphur  dioxide  of  any  oi  var; 
concentration  may  be  employed.  If  a  mixture  of  nitric 
and  sulphuric  acids  at  56  —58  B.  be  used  in  the  oxidation 
towi  ;-.  sulphuric  acid  at  58    B.  may  be  prepared. 

— F.  Soi,n. 


tact  material  platii  ,  at  the  surface; 

Process  for  the   preparation   of  a  .     M.   Neumann. 

Gcr.  Pat  218,725,  Maj  '-'.  1008. 
The    porous    supporting    material    i<    first   subjected  to 
treatment  whereby  an  insoluble  precipitate 

in  its  ) as.     For  exampli ,  it  n  :  Bret  w  ith 

--iinii  silicate    ami    then    with    hydrofluos  licic   acid, 
or   first    with   barium  chloride   and   then   with   snlj 

It  is  then  washed,  dried,  and  platinised  by  heating 
and  spraying  with  a  platinum  solution  containing  a 
reducing  agent,  after  whieh.it  is  washed  with  water  oi  with 

acids  in  which  the  precipitate  is  insoluble.      By  this  method 

less   platinum  is  used   than  by  the  process  described  in 

Ger.  Pat.   Ins  ,-,ii3    «       J.,   1908,  502        A.  S. 

X  Uric  acid  :   Continuous  process  fcr  the  manufacture  of . 

Badische   Anilin   und    Soda  1'abnk.     I 
Sept.  13,  1909.     Under  Int.  Conv.,  Nov.  28,  I 

A  MIXTURE  of  sulphuric  a<  'turn  or  otl 

de  to  pass  through  a   succession  of  distillation  \. 
which   communicate   with   each   other  and  are   preferably 
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boated  separately,  the  material  being  stirred  or  agitated 
by   mechanical   means   to    ensure   thorough   mixing  and 

facilitate  distillation.      The  stirring  is  especially  important 

in  the  first  vessel,  and.  liy  regulating  the  temperature,  each 

i  1  may  be  made  to  give  a  distillate  of  almost  constant 

composition.     For    exam]  stem    oi    five    vessels 

municating    by  e    employed,    and    a 

warm   mixture  of   100  dium  nitrate   (96   pei 

cent.)   and    120   kilos,    of   sulphuiic   a. ad   i >i4   per 

admitted,  the  tempei  eras  maintained 

10      120°,    150     -170°,  220°— 250°,  260°— -280°,  and 

280      300  Phe  first  vessel  then  furnishes 

about  ti(l  percent,  of  the  total  nitric  acid,  of  96 — 97  pel    ent. 

strength;    the  second  vessel  gives  an  acid  of  88—90  per 

cent.,   the  third,  acid  of  about 60    fer  cent.,  the  fourth, 

acid  of  about  15  per  cent.,    and    the   last,   acid    of    about 

Z—S  per  cent,  strength.     The  rate  of  How  of  the  material 

is  adjusted,  so  that   the    exhausted    residue    leaving  the 

retort  is  commercially   pure   bisulphate. — F.  SodN. 

Tartaric  acid  ;  Manufacture  of .-   J.  B.  Lawes  and  Co., 

l.t  I..  London,  and  W.  A.  Davis.  Bromley,  Kent.  Eng. 
Pat.     11,694,   May   18,   1909. 

To  avoid  losses  in  the  manufacture  of  tartaric  acid  from 
argols.  tartars,  etc..  the  process  is  carried  out  in  the 
following  manner.  Chalk.  Blaked  lime,  or  milk  of  lime 
is  mixed  with  a  solution  containing  27  to  3.3  per  cent,  of 
anhydrous  calcium  chloride  and  the  tartar,  etc..  is  then 
stirred  in.  The  chloride  is  used  in  excess,  and  the  chalk 
or  lime  should  lie  in  slight  excess  when  the  reaction  is  com- 
plete. The  precipitate  is  allowed  to  settle,  and  the  liquor, 
which  contains  dissolved  and  suspended  tartrates,  is  used 
repeatedly  with  further  quantities  of  chalk  and  raw- 
material  until  it  contains  too  much  potassium  chloiide  or 
impurities.  The  liquor  is  then  diluted,  preferably  with 
the  washings  of  the  tartrate  precipitates,  and  finally  used 
with  fresh  raw  material  in  the  proportion  containing  the 
quantity  of  chloride  necessary  fo  the  reaction.  The 
tartrate  precipitates  are  decomposed  with  sulphuric  acid 
and   worked   up  in  the  usual   manner. — A.   T.  L. 

Sulphur  dioxide  ;   Process    for  obtaining ,  and  sulphur 

burners  therefor.  C.  B.  Clark,  Bangor,  Me.  U.S.  Pats. 
952,098,  952,099,  and  952,100,  Mar.  15,  1910. 
(1).  Hot  air  is  admitted  into  a  chamber,  in  which  sulphur 
has  been  burnt,  in  order  to  effect  the  combustion  of 
vaporise  I  sulrmur,  and  the  gases  are  kept  at  a  temperature 
of  about  1 100  C.  so  as  to  decompose  any  sulphur  trioxide 
that  may  have  been  form-  I.  (2),  (3).  A  sulphur-burning 
furnace  comprises  a  preliminary  combustion  chamber, 
and  a  second  combustion  chamber,  into  which  the 
incts  of  the  fir  t  chamber  are  directed.  Means  are 
provided  for  the  admission  of  hot  and  cold  air.  and  for  the 
regulation  of  the  furnace  temperature. — ().    R. 

Caustic  tola  ;   Manufacture   of  anhydrous  - .     Chem. 

Fabr.  Giiesheim-El(  ktr.ni.  Frankfoit-on-the-Maine, 
Germanv.  Eng.  Pat.  29,491,  Dec.  Hi,  1909.  Under 
Int.  Conv.,  Dec.  23,  1908. 

F"R  the  manufacture  of  anhydrous  sodium  hydroxide, 
the  ordinary  lye  of  commerce  is  concentrated  to  a  point 
at  which  there  is  abundant  precipitation  of  pure  anhydrous 
crystals,  and  then  a  more  dilute  melt  is  added,  in  order  to 
lower  the  solidification  point  of  the  remaining  lye,  whii  b 
ins  all  the  impuritjef  ;  finally,  when  the  temperature 
has  fallen  below  Ji  to  C.,  the  crystal  are  separated.  He 
following  example  is  given: — A  lye  at  50°  B.,  containing 
about  35  grms.  of  ;  Its   per    litre,   is  evaporated 

until  it  contains  about  90  jier  cent,  of  sodium  hydroxide, 
and  the  melt  is  allowed  to  stiffen,  whilst  stirring,  toa  thick 
pulp,  the  temperature  being  lowered  to210 — 220  C.  ;th  n 
while  the  mass  is  further  cooled  and  stirred,  it  is  mixed 
gradually  with  one-sixth  of  its  weight  o(  a  melt  at  a 
ire  of  120' — 130'  C.  and  containing  70 — 73  per 
I  hydroxide,  the  solidification  point  of  which 
is  about    100    i  re  sepai  ated  from  the 

ii  at  about  170  C  As  much  as  80  pei  cent, 
of  the  90  per  cent,  melt  may  be  thus  obtained  ae  orj  I  ils 
containing  99  per  cent,  of  sodium  hydroxide. — F.  Sodn. 


Ammonia;    Process  for  th,    production  of .     Badi 

Anilin  nivd  Soda  Fabiik.  Ft.  Pat,  406.943,  Sept.  11. 
1909.  Under  Im  Conv.,  Oct.  12,  1908  and  Julj  30) 
1909. 

A   MixTt'iiE   of  nitrogen   and  hydrogen,   generally  in   the 
proportion   of    1    to   3   by   volume,   and    maintained 
constant    high   pressure,    is  submitted,  alternately,  to 
action  of  a  heated   catalyst    (as  a    tule  at    400  — 800c   I 
ami  to  conditions  bringing  about  the  elimination  from 
mixture    of   the   ammonia    prcduced,    the    gas   elimini 
beingcontinuallyreplaced  bymoreof  the  mixture  of  nitro- 
gen  and   hydrogen.       The    process   may   be  carried  out 
follows: — The    catalyst,    e.g.    finely   divided    iron,    is 
tained  in  a    metal  tube,   which  at  one  end  communica 
with   a   licit    regenerator,   and   at   the   other   receives   the 
gases;    these   pass  over  the  heated  catalyst    and    through 
the  regenerator,  and  then  the  cooled  gas  traverses  either 
an  absorption   apparatus  or   a   refrigerator  in   which   the 
ammonia  is  condensed  :    the  gas  is  finally  made  to  return, 
by  means  of  a  pump,  along  the  outside  of  the  regenei  a 
tubes  and  catalyser,  tore-enter  the  latter  and  be  circul 
afresh,  the  supply  of  gas  being  replenished,  as  required 
through  a  side  tube.      The  apparatus  is  encased  in  b 
insulating   material   and   is  enclosed   in    an   envelope,   to 
enable  the  circulation  to   be  effected   under   pressure.     If 
the  conditions  favour  the  production  of  a  gas  relativi  ly 
rich  in  ammonia,   the  regenerator   may  be  omitted,   aid. 
in  this  case  too.  refrigeration  is  preferable  to  absorption. 
the    necessary    cold    being    obtained    by    the    evaporation 
of  previously  liquefied  ammonia. — F.  Sodn. 

Qas  from   voter  containing    it    [ammonia  from  gas  liquor]  ; 

Apparatus    for    expelling by    means    of    uteam. 

F.  L.  Dill.     Ger.  Pat.  217,680,  March  30,  1909. 

Two  chambers  of  the  apparatus  are  shown  in  the  figuie. 
The  walls,  g,  /<,  of  the  removable  bells,  r.  divide  eai  b 
chamber  into  a  number  of  compartments  through  which 


the  gas-liquor  flows  in  succession.  The  steam  entering 
through  the  opening,  e.  passes  through  the  liquor  in  the 
space,  r,  and  through  the  openings,  k,  in  the  walls,  g. 
throwing  the  liquor  in  *,  in  the  foim  of  spray,  against 
the  upper  wall  of  the  bell,  r.  The  projections,  m,  prevent 
the  spray  from  passing  over  the  partitions,  /.  A  sinnbn 
effect  is  produced  by  the  vapouts  passing  through  the 
openings,  /,  in  the  walls,  //.  By  the  atrangements  shown, 
especially  the  form  of  the  floors,  b.  of  the  chambers,  the 
liquor  remains  for  a  sufficiently  long  time  in  intimate 
contact  with  the  steam,  and  vigorous  motion  of  the 
liquor  is  produced. — A.  S. 

Copper  ■o'lphate  ;    Maniifacturt    of .     H.   E.   Dolphin, 

Chester.  Eng.  Pat  8555,  April  8.  1909. 
The  copper  to  be  treated  (granulated,  turnings,  or  the 
like)  is  placed  in  a  covered  dissolving  cistern  or  agitator. 
above  which  is  slung  a  pipe  fitted  with  a  device  for 
spraying  sulphuric  acid  over  the  metal,  and.  at  the  same 
time  steam  or  heated  air  is  injected  from  below  through 
perforated  lead  pipes.  The  copper  becomes  quickly 
heated  and  oxidised,  and.  after  15 — 30  minutes,  water 
or  mother  liquor  is  pumped  into  the  vessel  until  the 
i!  is  completely  immersed.  A  saturated  solution  of 
copper  sulphate  is  thus  obtained,  and.  while  in  a  state 
of  effervescence,  this  is  run  into  a  settling1  tank  below, 
through  a  pipe  in  the  bottom  of  the  cistern,  which  has 
a  plug  and  seating,  protected   by  a   perforated   sleeve  to 
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lioking  ;   tin-    mud    is   thus  him   ofl    along    with 

!     III.'    •  opp 
i  mil  infill    «  nli. ml    washing.       Vfti  i    n  Itliug,  the 
allowed    hi  through 

l hi'    niufl    is    hi.  : 
ink.    where    ''    .      ig  mi    hi'  iti  .1    to   the    hi 

which  i I   r 
:  Hum     to    I  rho   set 

..   is  Hushed   out    pcriodicnll}    into  ,1  mud    [liter,  wl 
slimes    lire    retained  equent     treatment    if 

I  he    mother   liquor    ia    fin 

•1. in.     This    cistern 
be  of  «ny  desired  shu  ;  made  mm  h  shalli 

the   loft  j    tuwi  t  iployi .;  n      qui  ntly 

1    1-  oxidised    more  effectively,  since  the  whole 
bulk  1  pon  ainiultnneously.      F.  Sodn. 

K    Jen  linen  1   and  ( '.  1  liapoj  .  1'ven 
Kng.    I'at.    I:>1.\   Jan.    18,    1910.      Under 
Int.  t'onv.,  Jan.   •-'■-'.    I 

I'm:  invention   relates    to    the    manufacture   o)    prepared 

n  hide  blocks  containing,  in  addition  to  a  mi) 

icdiuiu  which  is  solid  b.  tli  at 

il    the    temperature    reached    during 

ition  "i  acetylene,  at   feasl   one  substance,  Buch 

..  hydraulic  lim",   cement,  etc.,   which   hardens 

r    with    water   and   dries   rapidly,   and   at    least 

»ne  >.ilt  thai  is  soluble  in  wal   1.  such  as  calcium  chloride 

sulphate.     The  soluble  salt  facilitates  tin-  action 

oi  the  water  on  the  carbide  and  prevents  the  lime  slui 

fr«m  adhering  to  the  block,  and   the  cement   checks  the 

ition  of  gas  when  the  How  of  water  ceases  and  also 

agglomerates  the  residue  and   prevents  the  formation  ..i 

pulp.     The    substances   selected    must    be   such 

ot  lead  to  frothing  and  do  not  attack  the  metal  1  arts 

tus ;    their   properties   also   should    be   uii- 

i.J  by  the  heat   of  the  reaction.     The  carbide  block 

.  f  by  a  coating  of  a  fatty   body  or 

uuuiTil  oil  or  a  solution  of  a  hydrocarbon  of  high  boiling 
point  in   a    mineral   oil,    to   which    11    drying  substance     - 
added.    The   process    maj    be   carried    .ait.   for   example, 
in    intimate    mixture   of   granular   calcium 
ide,  petroleum,  and  sulphur,    together  with  a   quick- 
rid  fen  ic  sulphate,  until  the  mass  1 1  comi  s 
ty,    tirn    compressing    the    materia]    in    m. ail. is.    and, 
d  colt,  coating  the  blocks  with  a  solution  of  1  Bphaltum 
in  a  mineral  oil,  mixed  with  oil  of  turpentine. — F.  SoDN. 

and  carbonate;    Process  of    manufacture 

V    Caffin.      I'Vst    Addition,   dated    Aug     30, 

1 tow.  Pat.  :S!ixssn.  sr,,t.  j.  inns  (this  J.,  uwk 

\    MIXTURE  of    carbon    and    iron    oxide,    instead    of   iron 
tiliu.  ised  for  the  reduction  ..I  barium  sulphate, 

ited  to  a  red  heat  in  vei  rical  reti 
titled  at  the  bittom  with  an  air  supply  which  can  be  regu- 
lated, and  at  th-  top  with  a  ]iij.e  for  the  escape  of  carbon 
ixide  which  isrollected  ;  suitable  pn  pi              ue,  barium 
hate,    limn   [arts,  iron               900 
S00  parts.     The  ron  oxide  ed  by  carbon  noxide, 

an. I    the  hues    the      barium    sill], hate     to 

:'hide.    being  ivelf   reconverted    into   oxide.      The   cal- 

(ioed   1  i   with  cold    water  and    t  he  solu- 

barium  suhhide  separated,  in  a  lilter  pie.-s.  from 

the  iron  oxide,  whie\  _  mi.      Other  salts  of  b;  linm 

j  then  he  prepared  from  the  filtrate,  the  carbonate, 
instance,  being  pecipitated  by  passing  carbon  dii 

through  the  boiling  olution. — F.  Sodn. 

mina    from    bating;     Process   of   extracting .     A 

1    and    I..    Pet  ot.      Ft.    Pat.    406,5!  0,     Dec.    10, 
L908,  and  First  Addtion  thereto,  dated  Jan.  23,   1909. 

.   central  retoi  I   which   may   1  e 

■  •  about    linn   c.    and   communicates   on   either 

■     with    a    pair    of     la^ral     retorts:     the     the 

■iced  that  the   main  ret  or  I    may   be  heated   alone  01 

nction    with    eit\er    |  air    of    lateral    retorts    by 

manipulating  appropriatedampers.     One  retort   of  each 

pair,  A  or  C.   may  be  cloed   by  a  damper  and  contains 


1  hydrocarbon,  such  as  petroleui 

1;. tain     1     ■'  "i  ><■  !  oinium  chloridi 

an. I  the  other,  D,  water.     The  1  enti  ol  '"' 

alone,  to  ■  1  min  it.-  water  B  I  then  ''" 

.     is  allowed   to  n  ind    B,    \   howi 

I  loride  in   B  ia  thus 

1.    aluminium    hydroxide  being     precipitated 

in. I     h  id     liberated  ;     the    hy.lroehl.  ■ 

to  the  main  retorl   h  hen    it  oau  •     the  fei  rii   0 

ad  refractor]  foi  m,    odt  »i  d  i  mpi  1 
oi  retorl    V  is  then  opened,    0  thai   I 

mAj   mix  with  tl I  ''" 

bauxil  decomposed  and    volatilised 

but  thi   ferri'   oxide  is  not  attai  ked  ;  th< 
retorl   0    where  the  aluminium  chloi 
that  oi  11     osed,  with   thi 

ili.  1   and   liberati 'f  hydrochloric  acid.     The  bauxite. 

..vie  1,  exhau  ted,  is  replaced  bj 

alumina  1-  withdrawn  from  B,  and  the  sil n  oyed 

from  1>.  leaving  ed  solutioii  of  aluminium  chlo 

ib.  rein  ;  the  process  1-  then  1  l! 

1  1.    and    B    ictin  receiver,      Uumii 

continuously  produced  and  hydn  1  hloric  ai  1  ited 

as  required.     The  addition  differs  from  the  principal  patent 
in   ib.it   the  central   retort   is  heated    a1    a    much    I 
temperature   (400    C.)  and    the    preliminarj    treatment 
with   hydrochloric   acid   alone   1-   01  dtted.     Under   these 

Mi.'ms,  it  is  the  iron  oxide  and  silica  which  are 
verted   into  chlorides  and   volatilised,  and   pure   alumina 
remains  as  a  <•   idue  in  the  retort.     The  hydrochlorii 
is  mostly  recovered,  as  before,  bj  decomposii  g  the  -ilicon. 
chloride  bj    water  in  the  lateral  ret. .its.-    I-'.  Shun. 

Alkali™  -earth  eilicides  :  Proa  m  foi  On  manufacture  of ■ 

E.  Merck.     Ger.  Pat.  LM7..V.I.  M.-,v  13,  1909.     A. Mm. m 
to  Ger.  I'at.  215,609,  Feb.,  25,   1909. 
A.  .  ur.i.iM;  to  the  chief  1  atent  (this  J.,  1910,  25),  all. al 
earth  silicides  were   prepared   by  a  method  onalogoi 

the   thermite    I --.     B     •  bat  gi     1     1  -'   Of   a     nuv 

ot  sib with  the  oxide  and  1  eroxide  of  thi  alkaline-earth 

metal  being  used.      According  to  the  present  patent,  ferro- 

silicon  is  use.l  in  place  of  silicon.-    AS. 

<  ale  um   1  itraU   from  cruel  aring- 

n  .     A.  Buss.     Ger.  Pat.  219,002,  Jan.  21,  1909. 

Crude  calcium  citrate  is  treated  ""ib  rather  d 
the  calculated  quantity  of  :!  to  6  pei  cent,  hydrochloric 
1  id  solution,  whereby  the  impurities  are  for  the  most  1  art 
separated  :  in  order  lo  obtain  rnori'  1  onccntratcil  solm 
of  citric  acid,  further  quantities  oi  the  crude  citrate  and 
In  to  15  per  cent,  hydrochloric  acid  may  be  added.  The 
clear  solution,  which  may  be  decolorised  ii  necessary,  ia 
precipitated  by  addition' of  alkalis  or  alkaline-earths  or 
their  salts,  when  pure  calcium  citrate  is  produced.  — T.  F.  Ii. 

Hydrogen   peroxidi  :    '<  for  producing .     !'■   M. 

Justice,   London.     From  Consortium  fur  Elektrochem. 

Ind..    ces.m.b.H.,   Nuremburg,   Germany.     Eng.    Pa1 

22,019,  Sept.  27,   1909. 
The   process    for    producing   hydrogen    pei 
h-nllation  of  a  solution  of  persulpnuric  acid,  claimed  in 

Eng.  I'at.  24,607  of  1905  (this  J.,  II 37  I     is  modified 

by  the  addition  of  a  small  quantity  of  hydro.; 

to  the  .Ic.  trolyte  during  thi  ..not  the  pi  1 

acid,  bo  that  a  concentrated    olution  may   be   obta 

Con.  entrated  Bolutioi     0 

peroxide,  in  good  yield,  are  sei  U:,n 

0-3  per  cent,  of  hydrochloric  acid  per  hour 


rtium 
2 1 7,538 


Hydrogen  peroxide  ;  Process  fur  obtaining 

fur  elektr...  hem.      Ind    l.c-.m.b.H. 

and  217,539,  Aug.  10  and  July  16,  I 

,1).  In   the   preparation   of   hydn  ride    by   the 

transformation    of    persulphuric  by    the 

olysis    o'    sulphuric    acid,    the    platinum    lor   other 

metal  of  the  platinum  group)which  .1. -solves  at  the  anode. 

orated  from  the  -olution  by  a  separate  clc 
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spending  an  auxiliary  cathode  in  the  anode  com- 
partment during  the  main  eleotrolysis,  or  by  means  of  a 
rod  of  aluminium  immersed  in  the  solution.  (2).  Hydro- 
gen peroxide  is  separated  from  si. Unions  containing 
sulphuric  acid,  peretuphurjo  acid,  or  Giro's  acid  by  dis- 
tillation in  vacuo.  The  residue  after  suitable  dilution  can 
be  again  electrolysed  for  the  production  of  a  further 
quantity  ol  persulphuric  acid,  yielding  hydrogen  peroxide 
on   distillation   in    vacuo. — A.  8. 

Sodium    peroxide    or    peroxide-hydrate  ;    Process   for    the 

production  of  solid .     Farbenfabr.  vorm.     F.  Beyer 

und  Co.    Gar.  Pat  219,790,  Oct  7.  190S. 

Crystallised  hydrated  sodium  peroxide,  Na2Ot,8HtO, 
is  obtained  in  almost  quantitative  yield  by  mixing  hydrogen 
peroxide  solution  with  excess  of  caustic  soda,  and  cooling. 

—A.  S. 

Oxygen  baths  ;  Process  for  the  preparation  of  .     Firm 

ix    Elli.  ties. in. lj. H..  Dresden,  Germany.     Eng.  Pat. 
126,  Jan.  3,  1910.     Under  Int.  Conv.,  Jan.  20,  1909. 

Oxygen  batlis  are  pre]  ared  by  bringing  an  oxygen-carrier 
into  contact  with  ha?moglobin  in  the  water  for  the  bath, 
this  being  effected  directly,  or  one  or  both  constituents 
may  be  enclosed  in  suitable  envelopes.  The  haemoglobin, 
which  acts  as  a  catalyst,  imparts  a  slight  yellowish  tinge 
to  the  bath. — F.  Sodn. 

Sitrogcn ;     Process    of    oxidising    atmospheric    .     H. 

Howard.  Boston,  Mass.     U.S.    Pat.    952.248,  Mar.   15, 
1910. 

A  mixture  of  nitrogen  and  oxygen  is  compressed,  sub- 
jected to  the  action  of  electrical  discharges,  and  the 
highly  heated,  oxidised  product,  is  then  at  once  allowed 
to  expand,  the  rapid  cooling  thereby  produced  serving 
to  minimise  subsequent  dissociation  of  the  reaction 
product. — O.  R. 

Oxides  of  nitrogen  from  mixtures  of  nitrogen  and  oxygen  ; 

Process  for  the  preparation  of  using  a  combustible 

producing  considerable  quantities  of  water.     0.   Bender. 
Ger.  Pat.  217,550.  Nov.  4.  1908. 

Ib  the  preparation  of  oxides  of  nitrogen  from  mixtures 
of  nitrogen  and  oxygen  by  combustion,  it  is  necessary,  in 
order  to  obtain  good  yields,  not  only  to  cool  the  reaction 
products  quickly,  but  also  to  remove  water  vapour  from 
them.  In  the  present  patent  claim  is  made  for  the  use 
of  devices,  for  example,  inclined  gutters,  to  prevent  the 
condensed  water  from  returning  to  the  reaction  chamber. 

—A.  S. 

Carbon  having  a  high  absorptive  pov.er  ;  Process  of  pro- 
ducing - .     R.  Goldstein.     Fr.  Pat.  406,905,  Sept.  10, 

1909.     Under  Int.   Conv.,  Aug.   6,   1909. 

The  proa  in  submitting  a  mixture  of    finely 

divided  coal  or  wood  and  argillaceous  earth,  preferably 
rich  in  clav,  to  destructive  distillation,  at  as  low  a  tem- 
perature as  possible  (600° — 800°  C).  Lignite  is  specially 
suitable  a?   th<  SOUS  ingredient,  and  it  may  be 

mixed  with  about  an  equal  weight  of  the  earth.  The 
product  possesses  great  absorptive  power  and,  on  account 
of  its  small  cost,  may  be  used  on  an  extensive  scale  ;  for 
example,  in  the  sterilisation  of  water-supplies. — F.  SODN. 

Sitrogcn  from  the  air  ;  Process  for  the  preparation  of  — 
by  means  of  copper.  Cyanid-Ges.  m.  b.  H.  Ger.  Pat. 
218,671,  Nov.  25,  1908^ 

In"  the  preparation  of  nitrogen  bv  passing  lirover  heated, 
finely-divided, metallic  copper. and  subsequently  reducing 
the  copper  oxide  to  metalln    i  use  again,  claim 

is  made  for  the  employment  of  a  double  retort  composed 
of  two  concentric  til  h  which  «ir  and  reducing 

gases  are  passed  alternately.     In  Uric  way  the  heat  of  the 
tion  i-  utilised,  and  after  the  process  has  been  once 
-tatted,  it  can  be  continued  without  further  application 
of  heat. — A.  S. 


Cyanogen  ;    Process  for  preparing .     R.  N  hall.   Karl 

Prinz  7ii    Lowenstein,   V.   Hauff,  and   F.    Brcibei 
Gemmingen.     Ger.  Pat.  220,354,  Oct.  27,  1908. 

Gases  containing  40  grms.  of  cyanogen  or  more  per  c  ubio 

may  be  obtained  by  the  action  of  nitrogen  • 
gases  containing  nitrogen,  on  carbon  in  the  form  of  wood 
rharcoal.  charcoal  dust,  or  soot,  at  a  high    temperature, 
preferably  that  of  the  electric   arc.      Graphitic   carboD  is 
only  very  slowl)  acted  on  under  these  conditions. — T.F.B. 

Compounds  containing  silicon  and  nitrogen;   ManufacUtb 

of  .     J.    V.    Johnson,    London.     From    Badische 

Anilin  und  Soda  Fabrik,  Ludwigshafen  on  Rhine, 
Germany.     Eng.  Pat.  15.011,  July  5,  1909. 

See  Fr.  Pat.  405.712  of  1909  ;  this  J„  1910,  424.— T.F.B. 


Sodium  peroxide  ;    Manufacture  of  ■ 
Niagara  Falls.  U.S.A.     Eng.  Pat. 


D.  E.  Pa 
.  23,188,  Oct.  11,  1909. 

See  U.S.  Pat.  935,542  of  1909  ;  this  J..  1909, 1120.— T.  F\  B. 


A  mmon  ium  sulphite  from  gases  ;  Process  of  obtaining . 

-V  Can i.   Berlin,  Assignor  to  Gewerkschaft  der 
kohlenzeche  Mont  Cenis.   Sodingen,    Germany,      U.S. 
Pat.  962,560,  March  22,  1910. 

See  Fr.  Pat.  403,050  of  1909 ;  thisj.,  1909,  1308.— T.  F.  B 

Hydrogen  ;    Process  for  preparing .      Consortium  fiir 

Elektrochem.   Industrie.     Fr.    Pat.   406,930,   Sept.    11, 
1909.     Under  Int.  Conv..  Nov.  9,  1908. 

See  Eng.  Pat.  21,032  of  1909 ;  this  J.,  1909,  1314.— T.  F  B. 

Borah  -  containing  activt  oxygen  ;  Process  for  making . 

Chemisette    Werke     vorm.     Dr.     H.     Bvk.     Fr.    Pat. 
406,974,  Sept.  13,  1909. 

See  Eng.  Pat.  10.755  of  1909  ;  this  J.,  1910,  424.— T  F.  B. 
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Glass ;     Solubility    of    metallic    sulphides    in .     E. 

Grieshammer.     Sprechsaal,   1910,  43,   153 — If 6,   165 — 

167. 
Molten  glass  eagerly  takes  up  foreign  subsUnces,  and 
advantage  is  taken  of  this  in  the  manufacture  of  stained 
glass.  Gold  and  copper  ruby-glass  are  prepared  by  the 
addition  of  those  metals,  but  the  sulphur  .n  the  fuel 
is  apt  to  disturb  the  desired  effects.  The  au.hor  accord- 
ingly experimented  on  the  colours  obtained  iy  the  intro- 
duction of  sulphur  and  metallic  sulphides  into  four  glasses 
of  different  composition.  These  were — (o)  fused  borax, 
(6)  phosphate  glass  containing  8  per  cen.  of  alumina, 
15  of  soda,  and  77  of  phosphoric  anhydrid-,  (c)  flint  glass 
of  the  composition,  lead  oxide  30,  potash  13,  soda  2,  and 
silica  49  per  cent.,  (d)  crown  glass  of  tie  composition, 
soda  12,  potash  12,  lime  9,  silica  67  per  cen.  The  following 
results  were  obtained,  but  the  actual  amounts  added 
are  not  given.  Sulphur  in  glass  is  lasily  reduced  to 
sulphide,  sometimes  escaping  as  sulphiretted  hydrogen 
if  water  of  combination  be  preseDt.  Jelted  borax  takes 
it  up  quickly,  giving  colours  from  ligW yellow  to  dark  red. 
Phosphate  glass  at  first  remains  unalered,  but  in  greater 
quantities  sulphur  reduces  it  in  tie  same  manner  as 
carbon  does.  Flint  glass,  also,  is  n't  easily  decomposed 
bv  sulphur,  but  crown  glass  gives  akali  sulphide  colours 
from  yellow  to  reddish-brown.  The  x-st  molecular  ratio  of 
base  to  acid  in  glass  is  1 :  2'5  for  tb>  production  of  sulphur 
colours.  The  alkali  sulphides  yieli  similar  effects  to  those 
afforded  by  sulphur.  Calcium  ulphide,  when  present 
to  the  extent  of  from  10 — 20  pr  cent,  in  crown  glass, 
gives  a  golden  colour  which  diiunishes  with  decreasing 
content  till  it  is  imperceptible  a  1  per  cent,  of  sulphide. 
With  boras,  barium  and  calertm  sulphides  give  a  dirty 
grey.  The  metals  of  the  tru;  earths,  alumina,  ceria, 
didymia,  etc.,  have  such  littl  afiinity  for  sulphur  that 
their  sulphides  are  not  stable  in  molten  glass.  Ferrous 
sulphide   in    small    quantitic  gives   a  greenish   yellow, 
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winch    beoomee    blaok    in    greater    oonoentration.     The 

author  states  tl Iia    a    la g  powei    econd  only  to 

oxide.     In  i  d orystailiw 

aving  ft  dirt\    green  gla         Willi   phosphate,  ii   in 

n    rcil-hrown.      Mangani  se    sulphide 
19  oxide,   which  is  apt    to     poil   Ihi    pui  pli 

white  ana  gold  oj  iss,  often  with 

\\  ith  .">     8  per  i  enl .  ol  arw  nic  oxide 

'ours.     In     lead  glasses,  however, 

lead  sulphide  is  formed.     Cadmium  sulphide  gives 

an  intense  yellow,    but    a    reducing    itmosphcri    must    be 

maintained    al    the    surface    of    the    glass.     Phi 

iuni     ulpliidc.      I  adm sulphide   when  it 

lass,  exhibits  the  phenomenon  of  dii  hroism. 
I  sulphide  gives  black  colorations.     All  these  effectB 
dependent  on  the  composition  ol  the   :loss  and  of  the 
Hid  also  on  the   temperature  ol  burning. 

— H.  II.  S. 

,    r.  m  I-    Irom .     It.    Bayer.    Z. 

I  hi  'ii   .   1910,  23.   185      188.     (See  also  this  J., 
19;   1910,   i  .0 

were  moulded  from  a   plastic  mass  made  by 

iding   together   zirconium    hydroxide    (obtained   as  a 

l>\    pressing   '1"'  precipitated   hydroxide  in  a   lilt ir- 

rnl  zirconium  dioxide  or  native  zirconia  purified 
tmont    with    hydrochloric    acid.     A   little   starch 
o    iddod    to  assist    in   keeping  the  crucible 
drying.     The  crucibles  were  dried  in  the  air 
for  two  days,  heated  to  50°  C,  then  to  100°  C,  and  finally 
gradually  heated  to  2000°— 2300°  C.  in  a  Hempel  elei  trii 
oace.      The  crucibles  wire  fairly  strong,  very 
I. mi  to  chemical  action,  and  extremely  indifferent  to 
den  changes  of  temperature  :   the  blow  pipe  Same  could 
<  '.ii!   against    tin'    cold    crucible    and    the    glowing 
loible  could  be  plunged  into  water.     Zirconia  is  stated 

to  I*'  tU dy  suitable  insulating  Bubstance  for  electric 

Durrents  at  temperatures  of  ahoui  2000  C.  The  author 
also  reviews  the  methods  of  purifying  native  zirconia. 
The  average  percentage  composition  of  the  Brazilian 
mineral  is  stated  to  be — Zirconium  dioxide.  SS-7  ;  silica. 
7  1.  ferric  oxide,  4-1;  titanium  dioxide.  0*6  per  cent. 
Treatment  with  hydrochloric  acid  removes  about  5  per 
•  of  impurities,  the  ferric  oxide  being  reduced  to  1-8C 
per  cent.,  and  the  product  is  then  sufficiently  pure  for 
many  purposes.  To  purify  it  further,  it  is  recommended 
to  fuse  the  treated  product  with  four  timis  its  weight  of 
barium  carbonate.  Small  quantities  are  ignited  in  a 
platinum  crucible  for  about  an  hour  to  1-100°  C.  larger 
ouantitie-  in  a  graphite  crucible  in  a  wind  furnace,  care 
being  taken  that  the  crucible  is  nut  attacked.  The  melt 
'id  with  hydrochloric  acid,  evaporated  to  dry-  ! 
.  the  residue  taken  up  with  dilute  hydrochloric  acid, 
and  the  silica  filtered  off.  The  liquid  is  then  allowed  to 
tallise  :  the  first  crystals  which  contain  nearly  all  the 
barium  chloridi  are  rejected.  The  next  crop  is  dissolved 
in  a  large  quantity  of  water  and  the  zirconium  precipitated 
as  hydroxide  by  heating  with  ammonia.  After  washing 
the  voluminous  precipitate  is  pressed  in  a 
filter-press  to  a  jelly,  which  contains  7-7  to  S-3S  |  er  cent. 
of  zirconium  dioxide,  with  0-19  to  0-25  of  silica,  and  0-01 
per  cent,  of  ferric  oxide.— A.  Sei.ii. 

Ltadkss   glazes.     H.    Eisenlohr.      Sprechsaal,     1910,    43. 
1..1— 153. 
ed  (Collected  Writings  on  Pottery,  453 — 470, 
ii4."n  thai  the  use  of  lead  in  glazes  should  beavoided 
as  much  as  possible,  and  that  it  should  be  introduced  as  a 
non-poisonous  silicate  when  its  presence  is  indispensable. 
Leadlcss  glazes,  however,  compare  unfavourably  in  appear- 
ance   with    those    containing   lead  ;     they   are   also    more 
0US  and  have  a  tendency  to  craze.     The  author  starts 
with  a  glaze  of  the  general  formula. 

R1O,0-66AltO„3-28SiOl>l-14B,O  . 
and  finds  that,  with  single  bases,  the  melting  point  is 
lowest  when  l:_d  is  Na,0,  then  follow  K,0,  BaO,  CaO, 
and  MgO,  in  the  order  named.  In  this  he  differs  from 
.  who  found  that  melting  points  increased  in  the 
order.  BaO,  K.O.  Xa;0,  CaO.  MgO — working,  presumably, 
with  a  glaze  of  another  formula.     The  author  then  replaced 


II   I  l  by  nl!\l  no 

bodiei  and  found  '  hat  '  he  be  I  i  -   alt    were  obtain 

i:  ,u  «.i-  composed  ol     BaO  0-05,  (      M  [gl  I  0-26, 

'  16,  Na,0  0-225!     The  low 

09  wa     oho*  "   to  comperj  fa< ' 

bb.i   raw  material    ol      I   ■■ 
sive  than  those  of  glazei    containing   li  id      Thi    bodi 

M      dwell     ill  1    I  .i  se  11 1 1  ei  1     1 1    colli     i)        ind  1      "        l<       olll 

lay-substani  b,  50 ;  quartz, 
).. .  telspai  5  per  oent.;   (b)  '         laxtz,  48; 

whiting.  7  pei  lent. :    h  I  clay,  42;   quartz,  18;  fel  par,  I'1 

-  oi  :  |  in  olaj .  60  ;  quartz,  31 
fain,  clay  25,  quartz  46,  fel  par  30  pej  cent.    The  tendenoj 

I--  i  raze  in  a  glaze  can  often  be  oi u    by  grinding  I  hi 

body  more  finely,     it  h-.-oiless  glazes  bi  open 

kiln  containing  lead  ware,  tb  levitrifica- 

tion.— H.  H.  S. 

Coloriiiimi  of  :!'ii/.-  with  aniline  colours.  F.  Grandjean. 
Bull.  Sue.  franc.  Mineral..  1909,  32,  408—410.  Cbem. 
Zenlr..    1010,   1,  1003—1004. 

Olai  i-  coloured  intensely  by  most  aniline  colouring 
matters,  and  the  coloui  is  not  removed  by  solvents.  In 
tin-  presence  of  mixtures  of  two  colours,  clay  doee  uol 
always  behave  the  same.  With  mixtures  ol  Methyl  Green 
and  Safranine  or  Methyl  Green  and    Gentian  Volet,  both 

i  loui      ibsorlied  ;      l-ni     v,  ill-     Mel  hj  1-  in      Blue    and 

Safranine  or  Methylene  I'.lm  and  .Methyl  linen,  only  the 
blue  colour  is  absorbed.     Moreover  with  olay  coloured  bj 

Safraniii :    Methyl    linen,    (J Ii-in    can    be    entirely 

displaced  ii\  Methylene  Blue.  In  all  these  experiments, 
solutions  nt  the  colours  in  80  per  cent,  alcohol  were  used. 
All  clays  possess  this  absorptive  power,  bul  in  different 
degrees,  the  true  amorphous  clay-  (tcrmieritc. 
being  the  most,  and  crystalline  clays,  the  least  active; 
sedimentary  clays  occupy  an  intermediate  position  in  this 
respect.  In  nature  clays  conn-  in  contact  with  different 
mineral  solutions,  which  they  are  able  to  absorb;  some- 
times certain  ions  are  absorbed  selectively,  e.g.,  manganese 
oxide  from  potassium  permanganate,  iron  hydroxide  from 
bicarbonate  of  iron.  Natural  clays  must  therefore  In- 
regarded  as  aluminium  silicates  which  have  absorbed 
different  foreign  substances  m  different  proportions,  and 
henco  cannot  have  any  fixed  composition.  Thus  only 
distinctly  crystalline  kaolins  have  a  composition  approach- 
ing Al>0„2Si01,2H10,  whilst  the  tiner  and  especially  the 
colloidal  clays  differ  widely  in  composititn. — A.  S. 

Patents. 
Glass  ;  .1/1  Unnl  and  apparatus  fur  manufacturing  shi  1 1 . 

J.  Player,  River  Forest,  111.     U.S.  Pat  052.354,  Mar.  15, 

1010.  " 
A  sheet  is  drawn  upwards  from  a  mass  of  molten  gl 
and  turned  approximately  horizontal  on  to  a  suitable 
carrier,  the  frictional  contact  between  the  sheet  and  tin- 
moving  earner  serving  to  continue  the  drawing  operation. 
The  sheet  is  weighted  by  the  superposition  ol  a  suitabli 
material,  such  as  finely  divided  plumbago. — 0.  E. 

Plate-glass;   Manufacture  of .    F.  L.  O.  Wadsworth, 

Morgantown,  W'.  Va..  Assignor  to  Pressed  Prism  Plate 
Glass  Co.,  New  York.  U.S.  Pat.  952,390,  Mar.  15,  1910. 
The  entire  free  surface  of  a  freshly  formed,  still  pi 
glass  plate,  is  subjected  to  uniform,  momentary  pressure, 
care  being  taken  that  as  little  heat  a-  possible  be  lostby 
the  glass  in  tho  process  of  pressing. — O-  R. 

Brick,  tile,  or  other  articles  ;  Apparatus  for  baking,  glazing. 

or  enamelling .     L.  Houze,  Monterey,  CaL,   ! 

to  R.   H.   Vvillev.   Monterey,   Cab.    and    W.   J 
Berkeley,  Cal.     U.S.   Pat  952,1  15,   1910. 

The  apparatus  comprises  a  conveyor  basing  a  continuous 
longitudinal   motion,   and  a   furnau 
flat  floor  extending  over  the  conveyor,  and  adapt 
transmit  and  radiate  heat  to  the  latter  from  the  furl 
chamber.     A  warming  chamber  extends  over  part  of  the 
conveyor  in  advance  of  the  furnace  chamber,  with  which 
it  communicates,  the  produots  of  combustion  passing  from 
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the  furnace  through  tin-  warming  chamber.  The  furnace 
and  warming  chambers  are  wholly  above  the  conveyor, 
the  latter  extending  beyond  the  warming  chamber  to  form 
beyond*  the  furnace  chamber  t. 
form  a  cooling  and  delivery  portion. — 0.  lb 

Method  dive  layers 

on  .     .v    Heller,   Teplitz,   Austria-Hungary.     t'.S. 

Tat.   952,901,   Man  b  22,    L910. 
See  Eng.  l'at.  1 1,633  of  L909  :  tin-  J..  1910,  26.— T.  F.  B. 

for  making  double-wailed  . 

H.    Kueht.     Ft.    Pat.    107,282,    Sept.  23,  1S09.     Under 
Int.  Cony.,  Nov.  27,  I!  08. 

1     i    Pah  22,571  of  1909 ;  this  J.,  1.910, 426.— T.  P.  B. 


IX.— BUILDING  MATERIALS. 

Porting-/  it  ral    stet  /. 

Si  ■    X. 

Pat  i 

iroW.    Art  of  colouring  .     L.  S.  Gardner,  Otts  Mills, 

La.,  Assignor  to  Gardner  Wood  Co.,  Oorbin,  La.     U.S. 
Pat.  952,245,  Mar.  15,  HilO. 

A  PORTION  of  the  fibres    t  -tanding.live  timber,  is  severed, 

or  an  incision  is  made  in  a  Int.  and  a  solution  of  colouring 
matter  is    injei  ted    or   otherwise  inserted,  whereby  it    is 
I  i><  'I   and   uniformly  distributed  throughout  the  wood 
by  the  natural  process  of  circulation  of  the  sap. — 0.  1!. 

Abrasivi     and    refractory    products    resulting  from   electric 

id   processes:    Treatment  of .     A.   C.   Higgins 

and  G.   N.   Jeppson.     Fr.   Pat.   406.(501,   Aug.   31,1809. 
Under   Int.   Conv.,  April  23,   1909. 

U.S.  Pat.  944,436  of  1909 ;  this  J.,  1910, 153.— T.  F.  B. 

■  •  and  apparatus  fur  making  vitrified . 

Pine  Street  Patents    Co.     Fr.    Pat.    406.504.    Aug.    2(5. 
1909.     Under   Int.   Conv.   Sept.    14.   1908. 

See  U.S.  Pat,  934,056  of  1909;  this  J.,  1909,  1089.— T.F.B. 

Port!  ir  making .     Blanc  Stainless 

Cement  (',,.     Fr.   Pat.   106,554,  Aug.  28,  1909. 
See  U.S.  Pat.  932,374  of  1909;  11  is  J.,  1909,  1038.— T.F.B. 


X.— METALS  ;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Combustion  temperature  of  carbon  and  its  relation  to  blast- 

ln,-,<tic.     operations.     C.     P.     Linville.     Trans.     Amer. 
Inst.  Min.   Eng..   1910,  237-    248. 

TnE  difficulties  of  maintaining  the  hearths  of  blast- 
furnace- at  the  necessary  constant  temperature,  are  dealt 
with  at  some  length,  and  the  author  considers  thai  "  scaf- 
fold- ilipi  etc.,  are  largely  due  to  raising  or  depressing 
the  zone  of  fusion  by  alterations  in  the  heat  conditions! 
A-  the  "re.  tin x  and  fuel  may  be  kepi  practically  uniform 
by  selection,  the  chiei  cause  of  trouble  is  the  blast,  the 
variations  in  the  moisture  of  the  air  largely  affecting 
the  combustion  temperature.  Roughly  speaking,  each 
grain  of  moisture  pi  i  i  b.  ft.  of  air  lowers  the  combustion 
temperature  about   25    !•'..  and  it  the  moisture  remains 

tant,  an  increase  of  tin  blast  temperature  of  100  F. 
will  increase  the  combustion  temperature  85c  F.,  so  thai 
the  cooling  effect  of  each  grain  of  moisture  per  eb.  ft.  of 
air,  i  dbyincres  mperature  of  the  blast 

■  30  !•'.  A  diagram  is  given  showing  the  increasi  oi 
blast  temperaturi  neci  wry  to  neutralise  the  effect  of 
any  amount  of  moistun  up  to  20  grains  per  cb.  ft.  for  all 
temperatures   up    to   1600* F.      A   series   of    actual   and 


theoretical  curves  are  given  illustrating  72  hours  of  the 
run  of  a  300-ton  blast  furnace,  showing  the  relation  bctw 
combustion  temperature  and  furnace  working. —  F.  R. 

rou  ;    Specific  nhd  latent  heats  of  molten  .     \V. 

Schmidt.     Metallurgie,    1910,    7,    164—168 

500    orms.    oi    Swedish    white   cast-iron,    containing 
per   cent,    of   carbon,    and    solidifying    at     1130     C.    were 
united  and  poured  into  a  crucible  lined  with  magnesito, 
in   which   was  a   quartz  tube  and  thermo-junction,  and 
standing  in  a  specially  design*  d  ice  calorimeter.     The  i 
iron  was  allowed  to  cool  to  0C  C,  which  took  from  IS  to  20 
hours,  and   the   water  collected.      Correction-   wen     D 
for  temperature,  and  for  the  calorimeter,  and  expi  rim 
wnc  i  allied  out  from  initial    temperatures    of    1375°    C, 
1275'  C,  1175    C.and  1130°  C,  the  last  of  which  ga vi 
heat   of  cooling   in  the  solid   state  only.     From  the  data 
thus  obtained  it  was  found  that  the  specific  heat  of  molten 
cast-iron  between   1375    C.  and  127"'    C.   was  IK!21l">.  and 
between    1275    C.  and  1175°  C.  it  was  0-313<>.  while  the 
latent   heat  of  solidification  was  59  calories.     This  latter 
figure   is   nearly   double  that   given   by   Gruner,   viz.,   34 
calories. — A.  H.  C. 

Iron;     Electrolytic    deposition    of    .     A.     Pfaff.     Z. 

Elektroehem.,  1910,  16,  217—223. 
The  author  finds  that  the  most  favourable  conditions  for 
the  electrolytic  deposition  of  iron  are  :  an  electrolyte 
containing  ferrous  sulphate  of  at  least  2-N  concentrate  n. 
containing  free  sulphuric  acid  at  about  0-01  N  concen- 
tration :  a  temperature  of  70°  C.  ;  a  current  strength  at 
the  cathode  of  2  amps,  per  sq.  dcm.  ;  the  removal  of 
hydrogen  bubbles  at  the  cathode  by  blowing  in  air.  Under 
these  conditions  a  very  smooth  and  uniform  deposit  of  iron 
is  obtained,  quite  free  from  holes,  and  in  parts  of  an  almost 
mirror-like  surface.  If  the  air-current  is  replaced  by  a 
current  of  hydrogen,  and  the  electrolyte  covered  with  a 
layer  of  paraffin  oil.  to  exclude  air,  no  holes  and  excres- 
cences due  to  gas-bubbles  are  formed,  hut  vertical  ridges 
appear  on  the  metallic  surface.  The  air-current  obviates 
the  necessity  for  mechanical  stirring.  When  no  air- 
current  is  used,  the  hydrogen  bubbles  cause  unevenness, 
excrescences,  and  even  holes  in  the  deposit.  The  deposit 
can  be  removed  as  a  continuous  sheet.  Deposition  from  a 
neutral  ferrous  ammonium  sulphate  solution  under 
similar  conditions  also  led  to  a  uniform  and  smooth 
deposit,  but  this  was  brittle  and  broke  into  pieces  when 
attempts  were  made  to  separate  it  from  the  cathode. 

— E..F. 

Iron;    Phenomenon   of  the  extinction   of  sound   in . 

Robin.     C'omptes   rend..    1910.    150,    780—781. 

A  R0r>  of  iron  suspended  from  a  point  near  a  vibration  m  de 
gives  a  musical  sound  when  struck,  accompanied  by  a 
feeble  deep  hollow  note  in  bars  of  sufficient  length.  The 
first-mentioned  sound  is  produced  most  distinctly  when 
the  rod  is  suspended  at  a  point  about  one-quarter  or  one- 
third  of  its  length  from  one  end.  A  comparison  of  the  notes 
given  by  five  \  ery  pure  steel  bars  of  similar  dimensions  and 
differing  only  in  the  proportion  of  carbon  present,  showed 
that  the  pilch  varied  inversely  as  the  proportion  of  carbon. 
The  differences  arc  feeble  but  their  detection  is  aided  by 
the  usual  manifestation  of  beats  when  two  rods  are  set 
in  vibration  near  one  another.  When  the  temperature 
is  increased,  starting  from  the  ordinary  temperature,  the 
pitch  of  the  note  diminishes  in  a  regular  manner  and 
the  intensity  of  the  sound  becomes  rapidly  less,  disappear- 
ing altogether  just  below  100°  C.  in  the  case  of  iron  and 
steel  low  in  carbon.  When  the  temperaturi-  is  further 
raised,  the  sound  reappears  at  about  150"  C.  grows  to  a 
maximum  and  vanishes  again  at  a  dull  red  heat.  This 
anomalous  variation  of  the  intensity  of  the  sound  with  the 
temperature  appears  to  be  characteristic  of  iron  and 
possibly  of  nickel.  The  range  of  aphony  varies  according 
to  the  amount  of  carbon.  With  0-2  per  cent,  of  carbon  it 
is  complete  between  95  and  147°  C.  ;  with  0-45  per  cent, 
of  carbon  it  is  complete  between  85  and  120°  C.  In 
the  case  of  a  steel  containing  U3  per  cent,  of  carbon  and 
containing  cementite,  the  intensity  of  the  sound  remained 
approximately  constant  from  the  ordinary  temperature 
up  to  red  heat. — E.  F.  A. 
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I'orll 
i     i  Agi     1909,  9.  124      129. 

I    that     tool   i  mbeddcd   in    m  al 

idiu  r . - 1 « ■  will  not  runt,  nml  <■ •qucntly 

,„l  .  1 1 -_- 1 n . ers  specif)  i  lint  strui  tut 

I      1 1    nro    liowo\  'i   two  important 
rusting    hi    the    use   ..I    structural 
from   t  lie  i'X|)osun    ol    t  lie   Bteel    to   the 
during  construction,  and  the  other  from 
n   the  steel   mid   the  com  rete,    w  liii  h 

Ukelj    i -cur   underneath    beams   or   in   sharp   cornel 

•  ,„.,,(.   «n|  have  been   mndi    to  test 

l  mi  injui  ■ it.  it   upi  n  the  adhesion 

I.     Knds  painted  with 

:.  boiled  linseed  oil.  and  with  in  at   Pol  (land  ci  ment, 

1  .., ,  .|  to  drj    and  were  then  embedded   loi  depth 

n    Portland  cement   concrete,   whii  b    was 

I  to  set.    The  adhesions  between  tl la  and  the 

-..  expressed  in  pound     |  ■  !      quan     inch,  were  as 
follows  : — 


At  the  eud  of 


id  .  .  .  . 
it.-ti  r...l 

ill    

it  r.'il  . 


34 
68 
138 

170 


•.i  weeks. 


72 

38 
17ii- 
485 


The  figure  170  marked  with  *  is  too  low  owing  to  bad 

with  the  concrete.     Further  experiments  were  made 

to  determine  whether  the  adhesion  in  the  case  of  the  red 

itnl  rods  was  increased  if  the  paint   were  allowed 

t..  dry  for  two   months   before  thi    rods  were  embedded 

and  whether  exposure  of  the  cement  coated 

i  sun  and   weather  had  an  injurious  effect.     The. 

■  i  i  hose  tests  were  : 


* 

When  concrete  was 

i  weeks  old 

17 
Hit 
390 

- 

wks.  old. 

,1  r.nl 

rod   

rod  in    jl 
rod 

4 
ISO 

390 

254 

27 2 

305 

From  this  table  it  appears  that  prolonged  drying  of  the 

red  lead  paint   does  not   increase   the  adhesion,  and    that 

i  <  mi  nt   i  oating  to  the  weather  dot  -  no! 

injuriously  affect  it.  in  fact  moistening  improves 

tin-  adhesion   of   the  cement    paint   to   the  steel.      If   the 

between  com  rete  and  uncoated  steel  is  taken  as 

coating  of  red  lead  reduces  the  adhesion  about 

er  cent.,  a  coating  of  linseed  oil  re  luces  it  about  80  per 

.whilst  a  coating   >j  neat  cement  increases  it  about  35 pel 

pound  nt  Portland  cement  with  two  thirds  of  a 

pound  of  water  is  sufficient  to  cover  70  square  feet  with 

ng  I  In   cost  per  "  square"  for  one  coat 

to  be  22  cents,  the  cost  per  ton  for  those  sizes  and  shapes 

commonly  used,  would  bo  about   63  cents,  or  rather  less 

than  one  per  cent,  of  the  cost  of  the  structural  ste  I. 

W.  C.  H. 

I  [in  nickel-steel]  :    Determination  of by  dimethyl- 

glyoximt.     P.    Bogoluboff.     Stahl    u.    Eisen,    1910,   30, 
159. 

Cutirri.  comparative  determinations  by  precipitation 
with  dimethylglyoxime  and  drying  the  precipitate,  precipi- 
tation with  dimethylglvoxime  and  ignition,  and  electrolytic 
precipitation  of  metallic  nickel,  have  shown  that  there  is 
ti"  d  loss  during  the  ignition   of   the  dimethyl- 

riyoximeprei  irritate.  The  results,  indeed,  come  i  ul  sensibly 
but  not  notably  higher  in  this  way,  probably  through 
incomplete  combustion  of  the  carbon.  Tin-  filter  and 
precipitate  are  gently  heated  i-i  the  crucible  till  the  paper  is 


completely  i  irl id  wil  bout  .  be  tempei 

il  gradually  raised  till  the  filti  i  and 

the  rosidii    n  very    tn  i  ted.     In  determining 

on  l,i  1  in  mi  I,.  I     oel  well  in  ii  i i    in"  i  "t  the  iron 

olution  '"  •  ' bar,  then  to  add  tart 
mmonia  t"  the  residue  and  prei 

in.'-.     In  1 1.'    i i  a  Is i  ■- iron    1 1 ikel 

i pitate  i    always   contan  by   iron,  « huh 

i  mpossible   to   wash    out.     .1-  T.  1 1 

l/, ',,  Bebei  lein. 

Eng.  and  Min.  J.,   1910,  89.  617. 
Tin;  .i.ii  i,,,i    ,i      ,  ,i„      ii,,    1,1,,,.,,  I,,,  in  hi   a   i  oppi  i 

pper, 
Jli  1    nt   iron,  314  of  silica,     •  i,  i 

and  L  1*7  of  sulphur,  and  consisting  of  pyrrhotite  and  n    i 
quantity   ol  onalcopyrite  mixed  with  a  calcite 

[ui  .      \i    in   i     i   concentration   of    one   in   eight    was 

effected,   the    ■    iveraging     !      pei     ent.   ol    copper, 

iil-1  of  iron,  27 -5  of  Bulphur,0*6  of  zinc,  noai  en      intimony, 
and  bismuth,  and  12-5  oz.o)  silver  and  0-96*oz  of  gold,  per 
ton.     A  careful  sampling  of  the  slag  gave  l . ,  - 1  pei  a 
ofsiliei.  22-2  ul  iron  protoxide,  22  oi  lime, 8-6 ol  alumina, 

0*086  "i  ■   ipper,  and   al I   one  ounce  ol  silver  per  ton. 

A   later   sampling  taken   when   the   furnace   wa 

at  its  best,  with  a  smaller  consumption  o  d  the 

ireill  I  .III. in    la;     i     ]    In    I    111     I  I  I.    slloWeil    ..    I"     -    III    tl 

23-7   per  cent,  ol   copper,    13  of  Bilver,  ami   '■'•:'■  ol   gold. 
indicating  thai   the     mall  amount  of  coppei    present   was 
lent  i"  produce   •  I  rij  i  (traction  ol  ailvei  and  a  good 
a  ,M  u  tion  oi  go!  I.     P.  B. 

,  i    dags  in  thi    electric  fumaa  :    Behaviour  of . 

L,  T.   Wright.     Trans.    Amer.    Inst.    Min.    Eng.,    1910, 
220    221. 

\  m'iibeii  of  ferruginous  copper  slags  containing  from 
0-25  io  0*65  per  cent,  oi  copper  and  0-48  to  II  oz,  of  silvei 
ton,  were  tested  by  fusing  Tim  to  900  grins,  in  an  ex- 
perimental electric  furnace  for  I  —  1J  boms.  About  67 
to  77  per  cent,  of  the  contained  iron  (being  from  22  to  31 

pei  cent,  of  the  weight  oi  thi     las     was  redu 1  to  metal 

and  carried  with  it   practical]}   all  the  copper,  gold,  and 

silver,  and  more  than  I a  cent    oi  the  sulphui  oi  ginallj 

present  in  the  slag.     The  buttons  oi  iron  wi  n  i  lean,  hard, 
and  not  brittle.— F.  R. 

8am] 
content.      W.     Wraith.      Trans.      Amer.      Inst.      Min. 
Eng.,    1910,   209—214 

Comparisons   are  given   ol   three   methods   of  sampling 
coppei  anodes  at   the  Washoe  smelter.   Anaconda.      The 
smelters  method  consists  in  "  shotting  "  a  small  portion  of 
the  molten  stream  of  copper,  during  casting,  by '  batl 
the  stream  into  water  with  a  wooden  paddle  and  selecting 
the  portion  passing  a  4-mesh  and  remaining  on  a  1"  n 
screen.     The  refinery  method  consists  in  drilling 
hole  through  each  fourth  anode,  a  template  the  size  of  tin- 
anode  being  used  having  99  holes  arranged  equidist 
over   the   surface,   each    hole    being   used    in   turn. 
total  drillings  are  mixed  and  ground  top         16 
A  ladleful  of  copper  was  also  taken  from  the  molt  i 
and  "shotted."     [t  was  found  that  thi  idrefinery 

methods  of  sampling  give  the  true  silvei   content  ol  the 
oppei     nd  check  within  practical  limits,  b  it 
ten  1  to  give  high  results  mi  account  ol  tl  -     ilver  segregating 
towards  the  portion  thai   ao  F.  R. 

Cobalt-copper    alloys;     CI col   characteristics    of   . 

F.  Ducelliez.     Bull.  Sop.  (him..   1910,  7. 
Allots  of  cobalt  and  copper  were  prepared  by  heating 
the   powdered  mixturi  purified    a  bout 

1500  C.  in  an  atraosphen   ol     ydrogen.     They  were  t 

le  when  the  proportio  i  was  high,  and 

attracted   by  the   tnagni  t   invi  m  of 

copper    thej    i  on* 1.     Alio;  'ban 

opper  had  a  re  1  tint,  whilst  those  containing 

I0p  -r  cent,  of  copper  wen-  gray  and  brilliant  and  similar  to 

It.     Dilute  hydrochloric,  sulphuric,  and  nitric  acids 

yielded   solutions   containing   the   two   metals  in   variable 
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proportions,  and  it  was  not  found  possible  to  isi     te  any 

compound  of  fixed  ci  from  the  alloys  (see  this 

J.,   [908,   127,   1065).— d  A.  M. 

Manganese,  immioV»m  and  chromium  ;   Magnetic  properties 

0f  .     p.   Weiss  ami   KamerBngh-Onnes     Comptes 

rend.,  1910. 160. 69]  689 
Manganese,  vanadium,  and  chromium  when  subjected  to  a 
temperature  as  low  as  the  freezing  point  of  I  Lrogen 
;U  C  absolute),  cave  no  indication,  contrary  to  expecta- 
tion, of  ferromagnetic  phenomena  nor  of  a  considerably 
increased  paramagnetism  in  accordance  with  i  urii  >  bra  ; 
the  magnetic  phenomena  remained  very  slight.  The 
paramagnetism  ot  these  metals  is  therefore  of  a  new  type 
not  obeying  tune's  law.  Pure  manganese,  obtained  by  the 
iion  of  the  pure  amalgam  in  a  current  of  hydro- 
gen was  found  to  be  paramagnetic  in  powder,  but  after 
being  melted  in  a  magnesia  boat  in  an  electric  resistance 
furnace,  it  became  ferromagnetic. — A.  SbLD. 

Babbitt  metals,  solders  and  journal  brassci  ,   Analysis  of . 

D.  J.  Demorest.     J.  Ind.  Eng.  Chem..   1910,  2.  80—83. 
In  the  analysis  of  alloys  containing  tin  with  lead  and  copper, 
but  no  antimony,  the  tin  can  bi  I  from  the  other 

metals  by  nitric  acid  as  metastannic  acid,  contaminated, 
however."  with  oxides  of  lead  and  copper  anil  phosphorus, 
which  cannot  be  washed  out.  But  the  metastannic  acid 
can  be  dissolved  in  ammonium  sulphide,  leaving  the  lead 
and  copper  as  insoluble  sulphides,  and  the  solution  then 
electrolvsed,  giving  very  accurately  and  quickly  the 
amount  of  tin  in  the  sample.  The  sulphides  of  lead  and 
copper  are  added  to  the  main  solution  of  lead  and  copper, 
which  is  then  electrolysed.  When  antimony  is  pesent 
this  process  cannot  be  used,  because  it  is  not  rendered 
completely  insoluble  by  nitric  acid.  In  this  case  the 
sample  is  subjected  to  the  action  of  tartaric  acid,  to 
which  nitric  acid  is  added.  The  solution  is  then  treated 
with  caustic  soda  until  the  hydroxides  first  formed  are 
redissolved.  The  solution  is  poured  with  constant 
shaking  into  a  boiling  mixture  of  caustic  soda  and  saturated 
solution  of  sodium  sulphide.  The  sulphides  of  lead  and 
copper  will  settle  out.  and.  after  washing,  they  are  again 
treated  with  nitric  acid,  caustic  soda  and  sodium  sulphide  ; 
and  are  ready  for  the  electrolytic  process  as  before.  The 
filtrate  containing  the  antimony  and  tin  is  treated  with 
sulphuric  acid,  and,  after  decantation,  the  precipitate 
is  again  dissolved  by  ammonium  sulphide.  Potassium 
cyanide  is  added  and  the  solution  electrolysed  with  rapid 
-tirring,  the  two  metals  being  deposited  together  on  the 
cathode,  which  is  made  of  platinum  gauze.  Tin's  deposit 
may  be  dissolved  off  the  cathode,  the  antimony  oxidised 
to  antimonic  acid,  H3Sb04,  and  titrated  iodometrically. 
The  tin  is  obtained  by  difference.  By  these  methods 
alloys  of  lead,  copper,  antimony  and  tin  may  be  accurately 
analysed  in  three  to  four  hours. — R.  C.  P. 

J,  mn  rattan  oj  bright  bodies  [metals]  ;  Optical  measurement 

0f  the .     H.  von  Wartenl-crg.     Verh.  Dtsch.    Phys. 

Gcs.,  1910,  12,  121—127.  Chem.  Zentr.,  1010,  1, 
1099. 
The  author  has  determined  the  melting  points  of  a  number 
of  substances  by  heating  them  in  a  " black  body  "  (compare 
Waidner.  this  J..  1910,  339)  consisting  of  a  short,  electric- 
ally heated  tungsten  tube,  the  temperature  being  measured 
by  means  of  a  Wanner  pyrometer.  The  following  melting 
points  were  thus  determined: — Iridium,  2360°  C.  ; 
rhodium.  1970°  C.  ;  platin-rhodinm  (thermo-couple  alloy), 
1830°  C.  ;  vanadium  (97  per  cent,  purity).  1710°  C.  ;Ni 
electrode  mass.  2550°  C. ;  molybdenum,  over  2550°  C. 
The  values  for  iridium  and  rhodium  agree  well  with  those 
calculated  by  means  of  the  formula  of  Holborn  and 
Henning  from  the  "  black  body  "  temperatures  determined 
by  the  latter  authors.  The  calculated  true  melting  point 
of  tungsten  is  2900°  C.  (compare  this  .].,  1907,  931).— A.  S. 

Electrolytic  corrosion.  W.  W.  Haldane  Gee.  J.  Proc. 
Elect.  Eng.,  41,  [1911-  J.  Municpal  School  of 
T.  .  hnology,  Manchester,  1910.  2,  87—136. 
Starting  with  the  view  that  all  corrosion  is  essentially 
electrolytic,  the  author  reviews  previous  work  on  the 
subject,  and  gives  also  an  account  of  some  of  his  own 


experiments  in  connection  with  different  aspects  of  the 
References  are  also  made  to  technical  applica- 
i  some  of  the  processes  discussed.     A  bibliography 
is  appended  to  the  paper. — A.  S. 

Valuation    of    .     A.    Rzehulka.     Z.    angew. 

Chem.,  1910,  23,  481—485. 
Lead  ore.  In  Germany  the  London  prii  e  of  lead  (M.  2  per 
100.  kilcs.  being  considered  equal  to  £1  per  ton)  and  the 
Hamburg  rate  for  silver  bars  are  taken.  In  the  abseni 
exceptional  quantities  of  objectionable  impurities,  galena 
is  usually  valued  at  the  combined  value  of  the  lead  and 
silvir  contained,  less  M.  4  per  100  kilos,  of  ore  for  smelting, 
in  the  case  of  ores  of  55  per  cent,  of  lead  and  upwards, 
M.  5*5  are  deducted  for  ores  of  40  per  cent.,  and  inter- 
mediate percentages  arc  calculated  proportionately,  (ires 
of  lower  grade  are  subject  to  special  terms.  Silver  i- 
usually  not  allowed  for.  if  the  percentage  falls  below 
0015.  and  sometimes  if  it  is  below  0025.  In  France  the 
value  of  the  lead  and  silver  present  is  calculated  at  the 
London  prices,  and  50 — 65  francs  per  1000  kilos,  of  ore  are 
deducted.  In  Spain  the  value  is  calculated  according  to 
the  formula — 

p < 

V=  (A— 0-50)  a-\ — j^0  (3— 6  reals. 

V  being  the  value  of  a  cwt.  of  ore  at  the  mine,  A  the  Bilvei 
in  ounces  per  cwt.  of  lead,  a  the  juice  of  silver  per  ounce, 
P  the  percentage  of  lead,  /3  the  value  of  lead  per  cwt. 
Zinc  ens.  In  Germany  95  per  cent,  of  the  London  price 
of  ordinary  spelter  is  taken  and  8  units  deducted  from 
the  percentage  of  zinc  (to  allow  for  loss  in  distillation). 
From  the  value  thus  obtained  at  least  M.  6  per  100  kilos,  are 
deducted  in  the  case  of  blendes  and  M.  4 — 5  for  calamines. 
Blendes  are  accepted  down  to  25—30  per  cent  of  zinc  and 
ores  like  calamine  to  20  per  cent.  In  France  and  Belgium 
the  deductions  are — 8  units  from  the  percentage  of  zinc, 
5  per  cent,  from  the  market  price  of  zinc,  and  65 — 70 
francs  per  1000  kilos,  for  calamines,  with  15  francs  additional 
for  raw  blende.  Iron  ores.  No  general  formula  can  be 
given  owing  to  the  importance  of  the  impurities  and  the 
physical  condition  of  the  ore.  A  few  comparisons  are 
given.  If  Swedish  magnetic  ore  (60  per  cent,  of  iron)  is 
taken  at  M.  21  per  ton,  South  Russian  iron  ore  (60  per  cent . ) 
is  valued  at  M.  23-25,  Posen  and  Silesian  limonite  (40 — 45 
per  cent.)  at  M.  14 — 15,  manganese  iron  ore  (22 — 26 
per  cent,  of  manganese  and  33 — 37  per  cent,  of  iron) 
at  M.  39.  whilst  Upper  Silesian  brown  ore  is  practically 
worthless.— A.  Sbld. 

Sulphide  ores  ;  Hate  oj  oxidation  of  — — .  H.  A.  Buehler 
ard  V.  H.  Gottschalk.  Economic  Geology,  1910, 
5,  [l]j  Mining  Wrrld,  1910,  561—562. 
A  series  of  experiments  on  pyrite,  marcasite, 
chalcopyrite,  sphalerite,  galena,  and  covellite  carried 
out  under  conditions  similar  to  those  of  natural 
weathering  showed  that  :  (1)  natural  sulphides 
are  perceptibly  oxidised  by  atmospheric  air  in 
presence  of  water,  e.g..  about  3  per  cent,  of  the  iron  was 
dissolved  out  from  pyrite  after  washing  daily  with  distilled 
water  for  3  months  ;  (2)  pyrite  and  mareasite  in  contact 
with  other  natural  sulphides  greatly  increase  the  rate  of 
oxidation  of  the  latter,  e.g.  galena  in  the  presence  of  an 
equal  quantity  of  pyrite  was  oxidised  about  12  times  as  fast  ; 
this  observation  is  borne  out  by  the  analysis  of  mine  waters 
in  districts  where  these  minerals  occur  together  ;  (3)  tine 
grinding  causes  an  increase  in  the  rate  of  oxidation. — H.H. 

Ural  mountains ;     Industries    of    the with    speeinl 

rejerenci  to  the  Bogoslowsk  works.  P.  Mengel.  Chem- 
Z.  it..  1910.  34,  272—273. 
The  discovery  of  the  mineral  wealth  of  the  Urals  dates 
back  to  the  17th  century,  the  chief  industries  being 
those  of  iron,  platinum,  copper,  and  gold,  and  latterly 
the  extraction  of  chromatee.  The  most  important 
works  in  the  district  are  those  of  the  Bogoslowsker  Hutten- 
gesellschaft.  Copper  smelting  was  started  at  the  Bogos- 
lowsk copper  works  in  the  year  1771,  and  has  been  in  more 
or  less  continuous  operation  ever  since.  The  Bogoslowsk 
district  is  situate  about  59°  N,  some  60  kilometres  east 
of  the  main  range  of  the  Urals,  and  is  served  by  two  rail- 
roads, and  by  waterways  connecting  with  the  navigable 
systems  of  Western  Siberia.     Extensive  forests  provide  the 
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i    used    for   -null  in        ']  be   ohief   iron 
■     i-  i ito  oonta  nt.    of   iron. 

In  .■•  uln  ;i.  unci  04)3     0-1  of  pi  i  loppei   it 

found  iiiiiinl\  wit  li  a  Hi  ili  malm  hiti 

assay  value  bi  ing   (1     1  ] nt,  of  i  opper. 

Gold   i  ■   itircly   alluvial,   20   pud    (8040   - 

roximati  Mimu.il  yii  111  of  ilrrdginp  op  i 

1  i   per  ci'iit.   of  rln ic  oxide 

■  .  :     .Hi   for  chrornatc  rxi raot ion  richer 

till    [.IT  irlll.   i'l   i  linnii  '   oxillc)  an-   nciw   bought 

t a  in  t  ho  Urals,  where  t lie  mineral  is  m   re 

Two  ironworks,  ;ii   Nadeschdinsk   and  Soswa, 

furnaces,  7  basic  steel  furnaoes,  and  6 

mills.     The  total   pip   iron   production  amounts  to 

nctric  tons  annually   at  a  cost  of  M.  :!s-">  (11    ISs.) 

pet  ton.     The  produoor  gas  for  the  Siemens  steel  in 

from  wood.     Coppei   is  smelted  direot  from 


pj  rii  io  ores  in  water-jacketed  ici         i  !  ol  ion 

in    1908   was   4600   metric   ton        I 

i   ..i  .-i   ralphurii 
which  were  i.  I.mlt  n    l'.nt:i     i.     *i  > , . -  •,  h  n,,l  ... ,., 

daih  ou1  pui  of  al \  ton  ;   B., 

a  on         "  ;  22     23  pet  ci  at,  ol     ulphnr  ; 

the  bii  'n    ii..  te  plant  b      an  annual  i  >  poi  itj  ol  7:;  l  mi 

' i  bichromates,  v  hii  h  repn  ont  oni  I  bird  of 

Una  ia's  requirements.     0.  I'. 

.)/    .  .  n'  ,..,  dti  tion  ■■!  i  'anada  in  L909       Boat         Prade  .)., 
April  7.   1910.     [T.R.] 

Tm?  following  provisional  sti i  prodni 

tion  tj«  int  it  u  old  oi  hippi  d  ol  Canada  during  the  year 
1909,  wiili  1 1 1 in  pat  ai  ive  lieu  res  for  the  preceding  year,  arc 
taken  from  a  preliminary  report  issued  by  the  Canadian 
Department  of  .Mines,  Ottawa: — 
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Brick   

pipe,  fireclay,  dra.n  tile,  etc 

I 
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v'  ■ 
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r  thix  in  blast  furnaces    

r  products    

Total  structural  material  and  clay  products    

„    all  other  non-metallic    
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II- 
63.7U  ■ 
176,112 

90,420 

13,196,73 
10,143,111 

22,106,233 

t.vj 


66.54S 

24.225 

6,864 

7,225 

10,886,311 

1,089 

7,877 

261 

214 

3,843 

340. '.Hi  I 

4is.i'.i:i 

120 

436 

4,312 
4,746 


eo 
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17    :':i 

44.741 

79,975 

1.016 
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2,665,289 


3.601.46S 
298.954 
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Dote. 

.  ii : 
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9,842,105 
1,664,802 

1,814,221 

8.231.538 

113.423 

11,686.239 

1,216 


Quantity . 


Value, 


41,774,302 


58,566 
2,655,361 

17,1174 

417.150 

82.008 

25,194.573 

100,398 

21,000 

5,565 

48,128 
575,701 

2*9  7ll5 

840 

139,871 

19,021 

30,440 

151,953 

1,012,660 

ISO 

717. 102 

14,704 

224,824 

52,830 

378,798 

3.048 

195 
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1  t'.i  m 

1..  357,424 
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5,168,874 
481,684 
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32.142.7S4 
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10 

2.222.215 

61,965 

1,959,488 

0  161,877 

14,358,310 
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64.100 

2,284,  ,'.S7 

17,188 

2M.S5S 
24.431,351 

35,694 

37.624 

667,816 
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2.508 
154.106 

29,213 

177,304 
I     ".-,,943 

559,604 

4,618 

196.312 

415.210 
12,712 


30,587,591 


5.266,008 
4,200,000 
1,049,473 

340.047 
1,600,000 


E 

:.440 
41,774,362 

3OO.000 



,      44.92" 

Estimated  value  of  mineral  products  not  reported    

300,000 

— 

85,927,802 

— 

|      90,415,763 

1 

•  Tlio  ton  used  throughout  is  that  of  2.000  lb. 

t  Included  under  structural  material  and  clay  products  in  1009. 

:  Included  under  non-metallic  products  in  1908. 

he  total  production  of  pig-iron  in  Canada  in  1 90S  was  630.835  tons,  valued  at  8.111,104   dols.,  of  winch  it  is  estimated  that 
531.415  tons,  valued  at  6,446,892  dols..  should  be  attributed  to  thi  ore  imported      The  total  production  in  1909was  7..7.I62  tons,  valued 
oi  which  it  is  .  -tuuat.  .1  that  607,718  tons,  valued  at  7,359,649  dols.,  should  he  attributed  to  the  ore  imported. 
(6)  Gross  returns  from  sale  of  gas. 
(c)  Quantity  on  which  bounty  was  paid,  valued  at  1-41J  dols.  per  barrel  In  1908  and  1-33  dob.  per  barrel  in  1909. 
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1909. 

Tin. 

tained 
in  ore. 

Total. 

Tin. 

Tin 

con- 
tained 
in  ore. 

Total. 

Perak    

2,428 
Negri  Sembdan       1,268 

Paltang  


Total 


1.77.7 


Tons' 

1,281 

2.634 


Tons' 

7.691 

>«8 

302 
777 


Tons' 

14,466 

2,099 


Tons' 
10  776 

17.734 
3.2114 


56.916     12,038     42.552     54.590 


Tin  ■j-iKirts  from  tin    Federated  Malay  States.     Board  of 
e  J.,  March  31,  1910.     [T.R.] 

The  "Federated  Malay  States  Government  Gazette"  of 

publishes  the  fi  atem<  at  of  the 

i  oi  block  tin  and  tin  contained  in  ore  (the  weight 

j  taken  a1  70  per  cent,  oi  tin-  gross  weight 

;ported  Horn  tin-  Federated  Malay  States 

durii  y  ps  1908  and  1909:— 


•  Tons  of  2000  lb. 

Tungsten  production  of  tin  United  States.     Eng.  and  Min.  J.. 

March  26,  1910.  LT.R-] 
According  to  statistics  collected  for  "The  Mineral 
Industry."  the  production  of  tungsten-ore  concentrates 
in  the  United  States  in  1909  was  larger  than  in  any  previous 
year,  amounting  to  1(107  short  tons,  valued  at  8550.500, 
of  which  Colorado  (Boulder  county)  produced  1100  tons. 
In  1908  the  total  domestic  production  was  497  tons 
valued  at  $126,281.  The  present  value  of  tungsten  ore  in 
the  Qnited  Stab  is  so  :,i  to  $7  per  unit  per  ton  of  2000  lb. 
for  ore  containing  60  o  i  i  at.  oi  tungsten  trioxide.  This 
price  is  paid  for  id  bent  c.  wolframite  and  huebcrite  cres 
Seheehte  ores  command  fr<  m  50c.  to  $1.50  per  unit  less 
than  the  ab      i 

Metal  production  of  Russia.     Board  of  Trade  J.,  April  14, 

1910.  [T.R.] 
The  copper  production  of  Russia  in  1009  was  1.120.669 
pouda  (18,147  tons)  of  red  metal,  as  against  1,025,444 
pouds  (16,528  tons)  in  1908.  The  yield  in  the  Caucasus 
increased  from  293,128  ponds  in  1908  to  391.290  pouds 
in  1900.  and  that  in  the  L'ral  district  from  522.584  pouds 
to  530.773  pouds,  while  the  production  in  Siberia  remained 
almo  m   at  about  150.000  pouds.     The  yield  of 

gold  in  the  Ural  district  in  l!Mi0  wa-  244,369  c.z.  troy,  an 
increase  o)  12,103  oz.  troy  as  compared  with  1008.  The 
void  of  platinum  in  the  l'ral  distrii  I  was  104.480  oz.  troy 
in  1909,  an  increase  of  7,375  oz.  troy  as  compared  with 
the  previous  year. 

Patents. 

Htm  of  ores  [by  flotation].  H.  H.  Greenway  and 
H.  L  Sulman,  London,  and  A.  H.  Higgins.  Broken  Hill, 
New  South  Wales.     Eng.  Pat  2350.  Feb.  1,  1009. 

•  ike  pulp,  consisting  of  finely  divided  oie  suspended  in 
to  which  a  small  quantity  of  an 
uic  frothing  agent,  Buch  as  amy!  acetate,  amy!  alcohol, 
or  the  like  hat  been  added,  is  agitated,  and  air  beaten  into 
,i  to  form  a  froth  which  will  float.  Metallic  Blllphides  and 
the  like  remain  suspended  in  the  froth  and  are  removed  by 
suitable  means  (see  Eng.  Pat.  4911  of  1909).— F.  R. 

/,„,     r. .,../.  n  a  .     .1.    Lysaght,    Lob.    and     B.    Beddoe, 

Bristol.     Eng.  Pat.  4067.  Feb.  25,  1909. 

The  outlet  end  of  a  zinc  condenser  is  fitted  with  a  tube, 

the  mouth  of  whuh  is  partially  closed  by  means  of  a  plug, 

, ,,,.  sting  ot  .   irbon  and  lime,  preferably  m  the  proportii  D 

of  -  to   1.     When  the  phi;/  becomee   hot.  the  carbon  of 

the  plug  prevents  the  access  of  atmospheric  oxygen  to  the 

in  the  l  ondenser,  while  the  lime  reacts  with  any  chloride 

■  of  zinc,   or  of  ammonium,   that    may  be  present.      If  the 


material  being  treated  contains  lead  or  arsenic,  an  additional 
tube  !  carbon  (coke)  may  lie  affixed  to  tic  outer 

end   of  the   above-mentioned   tube,    maintaining  howi 
between  the  plug  and  the  carbon  tilling. —  F.  R. 

Zinc  ores  :    Treatment  of 6^  tin   precipitation    method. 

Imberl    Process   Co.     IV.    l'at     407.305.    IV.-.   24,    I 

(See   also  this  J.,    1909,    1142.) 
In    the    precipitation   method   for  the    treatment    of    zinc 
sulphide  ores,  where  the  molten  mixture  of  ore  and  fluj 
brought  into  contact  with  a  reacting  metal,  generallj  ra   ll 
it  on,  it  has  been  usual  to  employ  iol  the  till \  some  such  m 
ture  as  lime  and  iron  oxide  or,  when  oxidised  z.inccoi 
are  present,  a    mixture  of   peroxide  and    monosulphide 
iron.      Since  these  substances  are  not  always  to  be  found  ID 
the  neighbourhood  of  the  mine,  it  is  now    proposed,  indc- 
pendentlj  of  the  ordinary  fluxes  necessitated  by  the  spei 
gangue   in   each   ore.   to  employ  a   lead   slag,   that    is  the 
product  resulting  from  the  reduction  of  a  lead  on-  in  the 
blast-furnace.     It  is  found  that  those  slags  constituted  of 
a  mixture  of  silica,  alumina,  oxide-  of  iron  and  mat 
lime  and  various  sulphides,  give   good    results;    they  form 
a  good  flux  for  the  blende,  winch  under  these  conditio 
readily  reacts  with  the  iron.      In  some  cases  the  addition 
of  a  special  flux  for  the  gangue  is  not  necessary,  the  lead 
slag  alone  sufficing.     Moreover  these  slags  always  contain 
a   fairly  considerable  quantity  of  zinc.  and.  whether  this 
be  in  the  state  of  sulphide,  oxide  or  silicate,  it  is  always 
reduced  and  recovered  with  the  bulk  of  the  metal  in  tin- 
ore.     The    small    quantity    of    lead    is    also    pi. 
in    the   same    manner   and   can   be   collected     separately, 

— C.  A.  W. ' 

Kilns  :      Calcining    .     W.     J.     Willis,     Wednesbury. 

Eng.    Pat.    5001,    March    11.    1909. 

The  kiln  is  of  the  type  employed  for  the  roasting  01 
cining  of  ironstone,  or  the  decomposition  of  pyrites. 
is  particularly  designed  for  heating  by  blast-furnace  gas. 
It   contains   a    series   of  inclined    beds    or    plates,    v. 
project  downwards  from  opposite  walls  alternately,  so  that 
a  staggered  arrangement  is  obtained.     Each  set  ot  inclined 
beds  projects  to  approximately  tin-  centre  of  the  furni 
the    lowest    one,    however,    may    extend    rather    farther. 
Inlet-  lor  gas  and  air  arc  arranged  under  each  inclined  bed. 
where  spaces  or  pockets  are  left  by  the  falling  ore.  the  com- 
bustion taking  place  at  these  points.      In  this  way.  the  ore. 
fe.l  in  at   tin-  top  and  proceeding  downwards  in  a  zig 
path,  constantly  exposes  a  fresh  surface  as  it    rolls  down 
tin-  successive  inclines. which  are  kept  at  a  high  temperature. 
The  products  of  combustion,  passing  away  through  outlet 
tubes,  immediately  under  each  inclined  bed.  may    be  a 
t-i  heal  the  incoming  air. — C.  A.  W. 

Manganese  and  chromium  ores  containing  iron  ;    Treatment 

of  .     M.    Ruthenburg,   London.     Eng.    Pat.    6529, 

March  18,  1909. 

I  \  order  to  separate  a  ferro-manganese  or  feiro-chromi 
into  a   high-grade    material   containing  a   preponderating 
proportion  of  manganese  or  chromium,  and  a  low-gi 
one  in  which  the  iron  predominates,  the  oie  is  subjected 
to  the  action  of  a  reducing  gas.  such  as  carbon  monoxide 
or  producer  gas,  which  has  been  previously  heated  to 
loon   to  l-joo  ('.     For  this  purpose  the  material,  preferably 
in  the  form  of  small  lumps,  is  packed  in  a  tower  connected 
with  two  i.e.  relative  chambers,  so  that  the  gas  from  the 
producer,  after  being  heated  in  one  chamber,  passes  through 
the  ore  into  the  other  chamber,  and  is  theme,  by  a  i 
,,t  ih.  valves,  passed  back  again.     The  temperature  should 
not  exceed   1200°  G,  or  fusion  may  occur.     At  tins  tem- 
perature, it   i-  found   that  the  iron  in  the  low-grade  ore 
is  reduced,  whilst  that  in  the  high-grade  one  is  untouched, 

so  that  only  the  low-grade  material  is  rendered  magnetic. 
Che  ore  is  allowed  to  cool  out  of  contact  with  the  air,  and 
finally,  aftei  a  partial  crushing  in  the  rolls  in  order  to 
break  away  the  silica,  the  lumps  an-  giaded  in  a  magnetic 
separator.  The  enriched  ores  are  stated  to  be  practically 
free  from  carbon  and  to  contain  no  admixture  of  slag 

— C.  A.  W. 
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>.  ,1  .     II  art  mi/  (o  uroduti   /i'hi  •/■.  -/  -A.//.  <. 

U     S    Potter.   New    Vork.      Eng     Put    24.72(1,  Oct.  27, 
Iddition  to  Eng.  Pat.  24,685  ..i  1908. 

Thk  following  improvement   on   Bug    Pal    24,085  ol   1908, 
■.,;■  this  .1.    1009,   527  mi   preventing  exoessive 

.  |    tii.   I'luitii  ■    mould 

hi  the  higheHl  temperature  possible  w  thoul  dai 
rupture  or  injury.  When  the  exterior  hue  atta  acd  i 
lomperature  of  nlioul  1150  to  1150  C,  a  solid  envelop!  is 
ifficienl  strength  to  |»  i ■mil  "I  handling,  while 
thr  interior  is  -ill!  at  about  1 1. •  melting  point,  I32S  C. 
Tii-'  casting  is  then  placed  in  h  non-oxidising  atmospheie 
in  i  heating  chamber  until  the  outer  and  inner  tempera' 

h     1100       1150     C      ind     1200       r276     C. 

lively,   which   results   in   the   formation   of  n     trong 
toogh  envelo|>e,  .tin I   i  plastic  intetior  B\ii table  for  working. 

F,  R 

AUm/ul  steel  ■     <"  ■  ducini)  F.   L.  Ant  Bi  II, 

N,w    York.     U.S.    I'm.  961,385,  Mart  b  8,   1910. 

■■  Btcel,  free  from  slag,  is  introduced  into  a  eli    td 
furnace,    which    already    contains    the    alloying 
dement,  such  as  tits  niuni       F.  R. 


u//oy.     S.  S.   Wales,  Munhall,   Pa.,  Assignor  to  The 
gii    Steel  Co.,   Pittsl  urg,   Pa.    U.S.   Pats.   952,391 
and  952,392.  March   I.'..   1910 

\s  alloy  steel  containing,  in  addition  to  mangi  ni  i 
nickel,  1-00  to  4-00  pi  i  cent.  :  i  hromium,  0-5  to  2  00  1 1  i 
iiiailinni.  0-10  to  0-50  per  cent.,  and  titanium, 
below  1-00  per  cent.,  is  instanced.  Thr  proportion  of 
manganese  is  not  spccilied  and,  in  a  further  instance,  tins 
il  i-  absent  altogether,  the  proportions  of  tin-  other 
dements  remaining  as  before.  (2).  Thr  specification 
provides  for  the  manufacture  of  alley  steels  containing 
up  to  1  per  cent,  ol  copper,  manganese,  less  than  I  pel 
Dent,  uf  nickel,  less  than  1  per  cent,  of  chromium,  and  up 
in  ii.'iii  per  cent,  of  vanadium.  In  another  instance, 
where  otherwise  the  proportions  arc  similar,  neither 
manganese  nor  chromium  is  mentioned.     C.  A.  W. 

rant i tu/.s  ,■      Mttliod     of   hiat-lrnit  — .     W.    <h 

Kranz,  Sharon.  Pa..  Assignor  to  The  National  Malleal  le 
Castings    Co.,    Cleveland,    Ohio.     U.S.     Pat.    951,768, 
'  March  8,  1910. 

Low-carbon  steel  castings  are  heated  to  aboul  1300  to 
I  I'm  I",  and  then  carried,  at  a  regulated  speed,  succes- 
1}  through  a  I  liling  liquid  to  cool  them  to  below 
700  I''.,  and  n  heating  chamber  to  re-heat  them  to  s 
temperature  less  than  red  heat.     F.  R. 

High    i       '  run  \\ .     R.    \\  hitne] . 

"ita.lv.    Assignor    to    (ieneral    Electric    Co.,   Now 

U.S.   Pat.  952.290,  Mao  h   15,  1910. 

The  material  consists  of  a  sheet  steel  or  iron  containing 

0*2  to  .">  per  cent,  of  boron  or  some  element  with  an  atomic 

'  less  Mi  in  thai   ni     arhon.      It  is  characterised  by  a 

Inch  electrical  resistance.     ('.  A.  W. 

m;     Preparation    of .     .1.    M.    Fieschi, 

E.  Fai  rh,i.  and  .1.  K.  Rigal.     Fr.  Pat.  407,235,  Sept.  21, 

1>  order  to  obtain  a  ferrovanadium  with  less  than  0-20 
it.  ol  carbon,  a   mixture  of   vanadic  acid   with  an 

iron  is  redui  ed,  generally  by  means  of  aluminium. 
The  mixture,  containing  a  suitable  amount  of  powdered 
aluminium,  i-  placed  in  a  crucible  with  magnesia  liniiiL: 
ami  heated  to  aboul  1200  C,  the  reaction  being 
by  means  of  a  small  quantity  of  a  mixture  of  aluminium 
and  barium  dioxide.  When  the  reaction  is  concluded, 
the  liquid  alloy  is  run  into  a  mould.     Other  compounds, 

the  sulphide,  may  be  used  instead  of  the  oxides 
■  iron,  provided  they  be  free  from  carbon;    moreovei 

the  process  is  equally  applicable  to  the  com] ads  of 

analogous  metals,   and   in  this  way   mangano-vanadium 
free  from  carbon   may   be  obtained. — C.  A.  W. 


in/f  skimmings  ><i    residues;    Pi '//"/ 

apparatus  fan  thi  elimination  of  chiorim  and    im  and  On 
/■ml  from  J.  Stephi  ns,  Swansea. 

Eng.  Pat  17,346,  July  26,  1909. 

Tin  ollected  in  a  separating  box  secured  ai  n 

the  coating  bath  This  box  is  provided  with  holes  around 
thi  ide  through  whioh  the  liquid  metal  runs  back  into  >  In- 
bath,  the  impure  and  heavier  metal    inking  to  the  bottom 

oi   the  box.     The  bu layei    in   this  box   is  skimmed 

ofl  in  tin  ii  layers  from  time  to  time,  broken  up  and  removed 

to  a  \ai  which pi nki  ommunii  ating,  by  met  a 

of  a  filter-bed  of  small  coke,  with  a  well.  The  materia] 
having  horn  covered  to  a  depth  of  about  twelve  inch 
with  water,  the  liquid  is  heated  to  boiling  by  strain,  the 
filtrate  passing  into  the  well  being  continuously  returned, 
until  tin  whole  of  thr  chlorides  and  zinc  have  gone  into 
solution.  A  certain  amount  of  ammonium  sulphate. 
which  need  not  exceed  S  percent,  oi  the  material  employed, 
is  thru  added  in  order  to  precipitate  any  tin  or  lead  die 
olved.  Finally  the  residue,  after  washing  and  draining, 
alcined,  when  the  amount  of  hydrochloric  acid  passed 
into  the  atmosphere  is  quite  inappreciable.     C.  A.  W. 

'I'm  plate  scrap;    Process  fur  the  recovery  of  tin  and  iron 

from .     ('    T    Batchelor,   Watei   Orton,   Warwick, 

■  ioi    J     G.    II.    Batchelor,    Steobford,    Worcestershire. 
Eng.    Pat.  21,497,  Sept.  l'I.  l!:09. 

THK  scrap  i8  placed  in  u  vat  containing  an  a  qui 'otis  solution 
:  tannic  chloride  at  a  temperature  of  130  F.  Tin-  tin 
is  stripped  bo  less  than  three  minutes,  with  the  exoeption 
oi  aboul  In  prr  rent,  contained  in  a  surface-alloy  of  tin 
mi  nun.  and  no  further  action  takes  place.  The  scrap  is 
removed,  washed  in  water  and  introduced  into  a  vat 
containing  a  boiling  solution  of  caustic  soda,  where  the 
remaining  tin  is  electrolytically  removed,  the  tank  forming 
ill.  cathode  and  the  snap  the  anode.  By  tin-  mean 
the  iron  receives  a  bright  surface  whioh  Bhows  no  undue 
tendency  to  rust.  Meanwhile,  from  the  original  vat. 
the  stannous  chloride  is  run  off,  any  remaining  stannic 
chloride  is  reduced  by  powdered  tin  and  the  solution 
evaporated  and  crystallised.  The  crystallised  stannous 
chloride  is  now  fused  and  introduced  into  a  dosed  electro- 
lytic cell  which  is  kept  it  a  temperature  oi  over  t42°F; 
In  this  cell  the  fused  salt  is  electrolysed,  the  cathode  con- 
sisting of  melted  tin  and  the  anode  oi  carl r  other 

suitable  material.  The  molten  tin  collects  it  the  bottom 
of  the  vessel  and  overflows  automatically,  whilst  the 
anhydrous  stannic  chloride  formed  in  the  reaction  passes 
i.\a\  a    ga     and.  after  condensation,   is   Wrought    hack 

i"  the  original  stripping  vessel,  mixing  with  the  aqueous 
solution  therein.  In  this  way.  and  by  the  addition 
of  the  washings  from  the  partially  stripped  tin  referred  to 
above,  the  preliminary  vat   is  constantly  replenished. 

— C.  A.  W. 

Tin-scrap;     /'otis.    of    detinning  .      W.  J.   Phelps, 

Baltimore,  Md.      U.S.  Pat  952,351,  Maid,  15,  1910. 

The  tin-scrap,  contained  in  a  rotating  drum,  is  subjected  to 
the  action  oi  sprays  of  liquid  air,  or  Bome  such  cooling 
medium.  In  tins  way.  and  bj  the  simultaneous  agitation 
of  the  mass,  the  tin  is  disintegrated,  and  thi  separated 
particles  eolleoted.  — C.  A.  W. 

/Voi. ...    for    llit:    mn  ii  ii  furl  ii  n     of    pun 
[ndustrielle  de  Produits   Chimiques.     Fr.   Pat   106,988, 
Dec  19,  1908. 
Thk  tin  ore  of  any  kind  is  heated  in  pn  reduoing 

agent  either  Bolid,   liquid,  is;    in  most 

ni  i on t  of  hydrogen  is  preferable,  Bince  then  the  nan 

commences  a  little  al '        the  oxygen,  sulphur. 

arsenic  and  antimon]  a  eliminated  in  'his  way. 

the  in  iss  i    allowed  to  cool,  when  the  i  urrent  of  hydrogen 
-  replaced  by  one  of  di  •  Iwing  to  the  evolution 

oi  heat  which  results  if  pply  exterior  cooling. 

and  the  temperature  should   ni  ■■  •  The 

ataiuvi  chloride  p         .  ed  and  subsequently 

tilled  with  a  -mall  quantity  ol  tin.  in  order  to  free  it 

t',,,rll  tnd    iron    chloride.     The    pure 
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compound  is  dissolved  in  a  s#nall  quantity  "t  water  and 
submitted  to  electrolysis,  the  resistance  being  kept  at  a 
minimum  by  the  constant  additii  n  of  further  quantities, 
either  anhydrous  or  in  very  concentrated  solution.  The 
tin.  precipitated  partly  in  the  form  of  powder,  is  collected 
.unl  cast  into  blocks  whilst  the  chlorine  and  the  small 
quantity  of  hydrogen  evolved  serve  for  the  reduction  of 
fresh  quantities  of  ore.  The  amounts  of  these  gases  pro- 
duoed  are  not,  however,  sufficient  t .>  make  the  process 
continuous,  and,  in  any  case,  the  formation  of  hydrogen 
in  the  electrolysis  should  be  avoided    ■•  sible, 

in  order  to  obtain  the  highest  current  effioii  i     A.  \\ . 

.    Apparatus  for  filtering  and  washing <inrf  the 

file.  A.  Grothe  and  ft  F.  Carter,  Mexico.  Eng.  Pat 
18,060,    tag.  •"'.   1909. 

The  apparatus  <  rcular  memliers 

braced  together  by  radial  spokes,  winch  divide  the  surface 

icen  the  circles  into  similar  truncated  sectors,  each  of 
which  contains  a  filtering  box.  The  inner  ring  is  connected 
by  tie-rods  to  the  outer  casing  of  a  cock  in  the  centre, 
about  which  the  whole  apparatus  revolves,  the  two  rings 
bearing  on  rollers  tixed^on  the  radial  members  of  a  circular 
frame  (supported  on  columns  at  a  convenient  height  above 
the  ground.  The  motion  is  obtained  by  means  of  a  pinion 
which,  supported  on  the  fixed  frame  and  driven  by  an 
exterior  pulley,  engages  with  a  circular  rack  attached 
beneath  the.  outer  concentric  ring.  The  filter  boxes  are 
made  in  two  detachable  parts,  an  upper  and  a  lower  one. 
between  which  the  filtering  medium  is  placed.     Tins  last 

lists  of  some  such  material  as  duck  or  jute  cloth, 
supported  on  a  wire  screen  resting  on  strengthening  ribs 
in  the  lower  portion  where  the  filtrate  is  received.  Each 
lilter  box  is  mounted  so  that  it  can  revolve  within  its 
segment  by  means  of  trunnions  resting  on  the  inner  and 
outer  frame-  respectively  ;  when  necessary,  the  whole  box 
can  lie  turned  completely  over.  For  this  purpose,  the 
outer  trunnion  curies  an  arrangement  of  pinion,  pawl 
wheel  and  stop,  whilst  a  short  rack  and  a  fixed  stop  are 
arranged  at  a  certain  point  on  the  circumference  of  the 
fixed  frame.  The  inner  trunnion  is  made  hollow  so  as  to 
establish  a  passage  for  the  filtrate  winch,  draining  into  the 
l»ottnm  of  the  box.  is  thence  conveyed,  by  means  of  a 
radial  tube,  to  the  manifold  cock  at  the  centre  of  the 
apparatus.  This  central  cock  consists  of  a  hollow  cylinder 
supporting  the  radiating  spokes  of  the  apparatus,  and 
turning  about  the  fixed  centre  The  upper  part  is  divided 
by  means  of  immovable  partitions  into  three  chambers,  of 
which  two  communicate  with  sources  of  suction  and  one 
with  a  reservoir  of  compressed  air.  The  radial  tubes, 
through  which  the  filtrate  is  discharged,  puss  into  the 
hollow  cylinder,  so  that,  as  the  latter  revolves  about  the 
fixed  partitions,  a  suction  is  established  in  the  filter-boxes 
except  at  one  point  where,  a  box  becoming  inverted, 
compressed  air  is  passed  into  it  in  order  to  facilitate  the 
discharge  of  the  solid  material.  \s  the  box  regains  its 
normal  position,  it  is  filled  evenly  with  a  fresh  supply  of 
pulp,  from  a  distributor  overhead.  At  another  point  on 
the  travel,  when  the  suction  pipe  of  the  box  is  momentarily 
closed,  the  eontents  are  washed  with  water  from  a  sprayer 
overhead. — C.  A.  W. 

Treatment  of  ores  ;  Agitating  apparatiu  for  the .     J.  E. 

I: i .t l, well  and  K.  P.  Akins,  A-signors  to  Colorado  Iron 
Works  Co.,  Denver,  Colo.  U.K.  Pat.  951,742,  March  8, 
1910. 

TlIE  apparatus  consi-t-  of  a  tank  with  a  conical  bottom, 
having  an  open  pipe  fixed  vertically  in  the  centre,  and 
extending  nearly  from  the  top  to  the  bottom  of  the  tank. 
A  shorter  outer  pi]*'  is  arranged  concentrically  about  the 
first  and  is  open  only  at  its  upper  end.  Circulation  of  the 
liquid  is  maintained  by  means  of  a  pump,  connected  to 
the  annular  space  between  the  two  pipes,  and  discharging 
into  the  upper  end  of  the  inner  one.  The  open  end  of 
the  outer  pipe  is  protected  from  the  inflow  of  the  coarser 
particles  of  ore,  suspended  in  the  fluid.  —  F.  K. 

Ores :   Method  of  lixiviating  G.  Vervuert,  Imsbach, 

nor     to      K.      Abresch.      Neustadt-on-the-Hardt, 

Germany.     0.8.   Pat.  962,484,   March  '-"-',    1910. 

The    oie    is    introduced    into    a    perforated    drum    in    Mich 

quantity  that  a  perfectly  free  movement  for  the  particles 


i-  obtained.  The  drum  is  then  partially  immersed  m  the 
lixiviating  solution  and  rotated,  whilst  air  l-  allowed  to 
cuter  in  order  to  accelerate  the  chemical  reactions. — C.  A.W. 

Blastfurnaces;    Method  of  charging .     T.   McDonald 

and    J.    i'.     Barrett,     Youngstown,    Ohio.     U.S.     I'u 
951,144,  March  8,   1910. 

\\  amount  of  water  is  adde  1  to  the  ore.  or  to  the  materials 
forming  the  burden  of  the  furnace,  in  excess  of  that 
present  so  as  to  make  the  total  contained  moisture 
equal  to  at  least  three  per  cent,  by  weight  of  such  materials, 
and  the  charge  is  then  fed  damp  into  the  furnace.  —  p.  It. 

[Sintering]  ores;   Process  and  apparatus  for  treating . 

YV.  (J.  Perkins.  Smelter,  \ev..  and  M.  L.  Keipia.  San 
Francisco,  Cal.,  Assignors  to  Perkins  Sintering  Co., 
San  Francisco.  U.S.  Pats.  951,198  and  951,199, 
March  S.  1910; 

The  process  consists  essentially  in  passing  burning  gases 
over  a  body  of  ore.  supported  upon  a  porous  bed.  ami 
simultaneously  and  continuously  drawing  a  supporter  of 
combustion    through    the    ore. — F.  R. 

Metal;  Composition  of  elements  to  bt  usedforthi  manufactun 

oj  an  improved  quality  of .     C-  R.  Brvson.  Pittsburg, 

Pa.      I'.S.  Pat.  952,069,  March  15.  1910. 

The  composition  of  the  alloy  is  given  as  follows  :  chromium, 
6-00;  nickel,  3-00;  tungsten,  0-50  ;  silicon.  0-30  ;  carbon, 
0-60 ;  iron.  s.O-177:  phosphorus,  0-014;  manganese, 
0-40  :    sulphur.  0-009  per  cent.  ;    and  vanadium,  a  trace, 

— C.  A.  \\ . 

Copper-zinc  compositions;    Method  of  producing and 

alloy  lor  tlie  production  tin  reof.  \V.  Riibel,  Vienna. 
I'.S.    Pat.  052.585.  March  22.  1910. 

In  order  to  increase  the  tensile  strength  and  clastic  limit  of  a 
copper-zinc  composition,  an  alloy  containing  copper,  iron. 
manganese,  aluminium,  and  possibly  nickel  is  added  to  the 
mixture  of  the  two  metals  in  an  amount  not  exceeding  ten 
per  cent,  of  the  whole.  The  alloj  added  has  the  com- 
position :  two  atomic  weights  of  copper,  two  of  iron,  three 
of  manganese  and  one  of  aluminium  :  or.  alternatively. 
two  atomic  weights  of  copper,  two  of  iron,  three  of  nickel 
and  one  each  of  manganese  and  aluminium. — C.  A.  \\ '. 

Furnaci  .     On    roasting      — .     C.   E.   Mark.   Chicago.   111. 
U.S.  Pat.  952.680.  March  22.  1910. 

Thk  ore,  falling  down  a  shoot,  is  caught  by  mechanical 
rabbles  and  carried  over  the  hearth  of  the  furnace.  The 
hearth  structure  of  this  furnace  is  composed  of  super- 
imposed layers,  the  upper  layer  being  constituted  by  a 
hard,  rigid  material  provided  with  definite  apertures,  and 
the  lower  layer  by  some  porous  material.  In  the  lower  layer. 
pipes  are  arranged  to  supply  currents  of  air  through  the 
porous  matter  into  the  pockets  formed  by  the  apertures, 
the  ore  being  prevented  from  falling  through  these  apert  ures 
by  the  porous  layer  beneath. — C.  A.  W. 

M,  lull  if  layt  rs  ,    Production  of on  the  surface  of  any 

ill, mis  lit/  in:  unx  nj  fjuln  rixul  mi  tills.  Ill,  si  layers  being 
adapted  for  separation  from  the  object  covered.  M.  U. 
Schoop.       Fr.  Pat.  407.178.  Sept.  20,  1909. 

The  production  of  an  adherent  metallic  coating  on  the 
surface  of  any  object  by  means  of  a  pulverised  metal  or  by 
the  vapours  of  an  impalpable  metal  forms  the  subject 
of  a  former  patent  (Fr.  Pat.  406,387).  It  is  now- 
proposed  to  obtain  layers  which  subsequently  can  be  easily 
separated  from  the  support,  by  covering  the  object  with  a 
thin  layer  of  grease  or  of  graphite  powder  before  exposing 
it  to  the  metallic  vapours.  The  same  end  can  be  attained 
by  subsequently  burning  away  or  fusing  the  object  coated. 
and  in  this  way  weldless  metal  tubes  can  be  obtained.  The 
object  is  not  to  be  heated  and  in  some  cases  it  may  even  be 
advantageous   to   plunge   it    into   water  after  the  operation, 

iii  order  to  loosen  the  metallic  coating.  The  specific 
gravity  of  I  he  deposited  metal  i-  influenced  by  the  chemical 
nature  of  the  gas  employed  in  obtaining  the  pressure  and 
in  pulverising  the  molten  metal.     If  the  gas  be  neutral, 
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will  bo  i li inn   .i~  that  ..i  tl olti  11  bath  . 

if  it  be  oxidising,  the  density  will  be  lens  in  col 

.■I   tin    presence  ol   metallic  oxide  in  the  depositor!  layei 

I'     \  \\ 

Aluminium  and  ol/ii  r  similar  mi  Uils  :   Proci  .<,•  ../  blacki  ning 
nloration  »t  I      \    Roux.      Fr.  I'.n     107  84 I 

1  v  , .i i l.i  i  ■  prntccl  tin   surfaci  ui  the  aluminium  from  dust 

n  i-  given  an  olcctrolytio  dop<  -it  oi   sozni    mi  tal, 

■geh  as  iron.     In   making  thi    di  po  it,  however,  a   pure 

taken,   bu(    different    metallii    solutions 

n  suit. il'le  proportions  are  employed,  according  to 
the  i  titiiii!  ih  ii-itirs   in    be    used   and    the   effect!    to    be 

obtained      The  eoa •      be  offected  either  ii ■  i  i 

in  tun  operations.  In  tie-  second  case  1000  |  mis  of  ;i 
solution  of  ammonium  chloride,  which  ha-  been  saturated 
with  irun  by  electrolysis,  are  mixed  with   15  parts  i  i  puie 

ulphatc  The  aluminium,  having  received 
ai! ben- ni  eoating  of  iron  in  t  lus  bath,  is  afterw  '  ■  \  B  -  (J 
through  some  oxidising  solution  such  a-:  water,  1000 
jwiris  .  >»odiuni  nitrate,  ">o  parts  :  sulphuric  acid,  30  to  40 
A  few  minutes  immersion  is  sufficient,  when, 
tii'i.illv.  the  piece  is  dried  in  the  ordinary  manner.      In  the 

ethod.  the  deposit  is  not  black,  but  it  may  bo  given 

lour  from  yellow  to  blue  and  Irown  by  a  graduatt  il 

Tho  surface  ii  ij    ml    equently  he  varnished,  or 

ii  ma)   be  simply  rublicd   with  vaseline.     The   proci 

squall)   applicable  to  othoi 

nr  brae        I      \   VV. 


it  metals,  suoh  as  zinc,  copper 


nutting.     \\ .    I..  i  ,8 

Pat.  962,91  I.  Mm  I    22,   1910 

Pat. 392,289 ol  1908  .   tbisj  .  1908,  1209      ]    i    B 


tltctric    lurnactx.     .1.     II.      Ueid,     Newark,    N.J..    I    S    \ 
Bag     Pat,   B820,   March  22,    1909.      Under    lux.    Com  , 
•2-2.    1908. 

fan  I    -    Pal   917,7 t  I909;thisj,  1909,530.-   T.  F.  B. 

Kl.ctn,  furnaces.     .1     V.  Hav.  London.      Eng.  Pat.  27,972, 
\        30,   1909.     Under  Int.  Conv.,  June  19,  1909. 

S   Pat  932,469of  1909  ;  this.!.,  1909,  1045.     T.  V.  H. 

from  i/i'ld  amalgam  ;  Apparatus  for  distilling  --— . 
\\  E  Bennett,  London.  Eng.  Pat.  7340,  March  26, 
1009 

s   Pat.  937,356  of  1909;  this  J.,  1909,  1204.-    T.  rT.B. 

it    foi    On    production    of  cast    iron    and   steel.     «.. 
:  I'niin     I'.     R  -mi  Ih.    Vadoligurc, 

Italy.      Eng.  Pat.  14.351.  June  Is.  1909. 

■n  Ft.  Pat.  404,026  ...   1909  ;    this  J.,  1910,  95.-  T.  F.  B. 

St-tnt  product  having  cutting  mnl  other   properties  of  high 
Iniil  and  high  speed  steel;    Art  of  producing  from 
foundry-iron,    a  E.     A,    Custer,     Philadelphia, 

I   S  \      Eng.  Pat.  15.183,  June  29,  1909. 

S.    Pats.   927.495  and   927,496  of    1909;    this  J., 
L909,  889.-  T.  F.  B. 

re  [pyrophoric  alloy]  for  igniting  purposes.  Kunheim 
und  Co..  "Berlin.  Eng.  Pat.  16.211.  .Inly  12.  1909. 
Under  Int.  Conv.,  Jan.  26,  1909. 

6KBFr.  Tat.  405,021  of  1909  ;   this  .!..  1910.  359.-  T.  F.  B. 

trating    ooliin     ironitom     and    similar    iron    ores; 

od    of    .     O.     Grondal,     Djursholm,     Sweden. 

Pat.  18,826,  Aug.  16,  1909. 

Pat.  406,441  of  1909  ;   this  J.,  1910,  4XS.     T.  F.  B. 

Vrin-i ....  for  mi  Him/  mid  refining .      H.  Johnson, 

ilhy.     V.S.  Pat.  952.21111.  March   ir>.   1910. 

22.948  of  1908  ;   this  J.,  1909, 1255.     T.  F.  B. 

Smdting. furnace.     1).  .1.     Rt.    Seine,    run-.    Assignor    to 
Thwaites    Bros.,    Ltd.,    Bradford.      U.S.    Pat.    952,284, 
l."».  1910. 

Sbi  Eng.  Pat.  18,175  oi  1908;   this  J„  1910,94.     T.F.B. 


Pn 
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I  i      Pat,    107,179. 


XI.     ELECTRO-CHEMISTRY. 

I'm 

Electrodes  fot  electric  furnaces.     M.   Ruthenburg,   Loudon. 
Eng.    Pal     12,60'     M..\    27.    L909 

'lm   electrode    consists  of  carbon,  and  a  central  

metal  corresponding  to  that  undei  trei  tmenl  in  the 
furnace,  so  that  the  core  may  null  into  the  bath  without 
contaminating  it. — B.  K. 

/■/../•../.       foi     electrolytic     purposi        Thi      Electrolytic 
Alkali   C  ...    Ltd.,    Middlewich,   ('.   C.   Connor,    B  Lfa  t, 

and  •).   W.  stiii. i.s.   \ii, i.ii,  v.,.  I,.  'l,i  -lm. .     En      Pal 
12.7H9.  Maj  29,   1909. 

Cross-pins    of   carbon  are   attached   in  any  well-known 
in  inner  to  a  metallic  conduotor,  the  ends  oi  i  he  pins  being 
divided  or  made  in  two  or  more  pieces,  bo  that  b)  mi 
of  wedges,  or  the  like,  they  may  be  pre    ed    outwardly 
against  the  Bides  of  the  holes  in  the  external  carbon  blocks. 

— B.  N. 

Electro-protector.  H.C.  Harrison,  Lockport, N.Y.,  v  ignoi 
to  Electro  Metallurgical  Co.,  West  Virginia.  U.S  Pal 
951,990,  March  15,  1910. 

'lm    electrode  is  provided  with  a    protective  coatin 

-.ill  which  is  practical])   chemically  inerl   and   m 
volatile  in   the  atmosphere  existing   immediately  above 
the  charge  in  the  furnace.     Tins  coating,  which  should 
extend  well   into  the  pores  of  thi  electrode,  may  be  com 

posed  of  sodium  chloride n   othei    uitable  salt  of  an 

alkali  metal.     C.  A.  W. 


Depolarising    electrodi     fa    electric    batteriei     and 
nf  manufacture.   A.  Nobecourt  et  Cii       Ft    Pa     106,868, 

Sept.  n.  1909. 

For   the    preparation   o)  ag   I  under 

pressure,   the   vai -  parts  of  the   metallic   moulds  are 

separated  from  the  substances  by  insulating  material, 
thus  avoiding  all  contact  w it  h  metal  during  the  formation, 
and  preventing  the  possibility  of  short-circuits.  Suitable 
agglomerants,  such  as  salts  of  zinc,  are  added  to  the 
mixture  of  manganese  dioxide  and  carbon  in  order  to 
increase  the  electrical  output,  and  a  layer  of  pare).. 
paper,  or  white  sized  paper  free  from  earthy  impuriti. 
interposed  between  the  walls  of  the  outer  envelope  and  the 
depolariser  obtained  as  above,  —  B.  X. 

Catalysis  of  conducting  or  non-conducting  liquids       P 

and  apparatus  for  tin   electric .     J.  L.  F.  Larat  and 

Soc.  Corbiere  el   Lindeux.     IV.  Pat.  407,550,   D 
1908. 
The  process  is  used  for  the  extempoi  ition 

of     "  metallic    fermi  nts,"    employed     i 
in  which  the  metal  is  dissolved  in  a  colloidal  form. 
liquid    to    be   treated    is  divided    into  drops,   ■ 

,1  upon  by  the  elei  trii    spaa  k  i 
conducting   massi  s.     Thi      ppa  prises  a  si 

i  adapted   to   receive  a    vessel  containing   the  liquid,   the 
tom    "i    the   si,,,    ,  lm  val  le 

electrode,   n   inded   in  form 

liquid  forms  on  the    I  ''•'>  he 

displaced  vertically,  so  that  the  distance  between  the 
electrodes  ma)  be  rej  dated  <  ring  metallic  electrodes 
and    w.  metals,   Ol     "  met;. die 

ferments     are  obi  '■  X- 

r>  t 
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fVocats  for  ulUiining  hydrogen  p.  roxidt .     < Jcr.  Pal s.  J I  ,  ,588 
and  217.539.     Set    \  1 1 

Purifying  mater  electrolgUeaUy.     O.S.    Pats.   951,311  and 
951,313.     Set  \l.\n. 


XII.— FATS;    OILS;    WAXES. 

Importance,    of    Id  ments    for    judging    (hi 

character  of  rapeseed  takes.     Jorgensen.     Set    XIXa. 

Vegetable  oil  tradi  of  France.     Oil,  Paint,  and- Drug  Rep., 

April  4,  1910.  [T.i 
The  quantity  of  copra  or  ooooanut  p\ilp  imported  into 
France  during  1909  amounted  to  141,080  metric  tons, 
169,357  tone  in  1908  and  110,008  tons  in  Hmi7. 
dlv  all  of  whioh  oame  to  Marseilles.  A  few  thou- 
-  tnd  ions' only  wore  sent  to  other  ports,  principally  Nantes 
and  Havre.  About  40  per  cent,  of  these  imports  came 
from  the  Philippines.  29  per  cent,  from  the  Dutch 
9  per  cent,  from  British  India,  8  per  cent,  from  Mauritius, 
and  the  remainder  from  various  countries.  The  total 
value  of  the  product  consumed  in  I  the  pas) 

year  was  officially  estimated  at  £2,044,500,    ! 
business    in    the'   competing    articles    being    valued    as 
follows :— Peanuts      (arachides).      £4,511,000;       linseed, 
£1,999,800;   sesame,  £892,000  ;  mustard  and  Indian  rape- 

!.  £864,000  :   poppy  seed,  £399.800  ;  cottonseed  (chiefly 

ian),  £262,000.  ' 
The  following  table  shows  tonnage  arrivals  of  oil  seeds 
at   Marseilles  : — 


1907.               1908.               1909. 

3   -  .         

lVanut« — 

■  ladled 

Linseed . 

- 

113.219 

21,202 

16.37(1 
520 

1    i    --! 

109,744 

4.412 

12,781 

41.7  4'.'            64,087 

S5.65S         170,012 

102.188          1 
17,086            lti.1162 
2,202              >  796 
2,334             2,356 

is  111            1  1,553 

709              1,818 
14.497            14,248 
3,701              ''.lis 
163,999          l 

1.675              3.1139 

11,146             -  856 

501.811  -        465,049          596,156 

The  only  vegetable  oils  imported  to  any  considerable 
extent  in  Marseilles  are  cottonseed,  olive,  and  palm  oils. 
The  average  importations  of  these  oils  in  the  last  fivi 
were  approximately  as  follows  :     Cottonseed  oil,   24,000 
tons;   olive  oil.  22,000  tons;    palm  oil,  16,000  tons. 

There  are  nine  firms  in  Marseilles  engaged  in  the  extrac- 
tion of  copra  oil.     Their  total  production  in  1909 
mated  al  aboul   B5,000  tons,  two-thirds  of  which  i 
.p-making  ami  the  remaind 
ia  butter.     The  yield  of  oil  from  copra  varies  from 
60  to  66  per  cent.     Tin-  production  oi  cocoanul    butter, 
which  has  a  wide-   sale   in    Prance  foi  irposes, 

is  controlled  by  three   firms   1 '"I    in  Marseilles.     The 

i:  oil  from  Prai  -  -    in  1909  amonnted  to 
tons,  and  the  local  i  i   22,728  tons,  the 

principal    importing    countries    being     England,    I  aited 
Switzerland  and  Austria  in  the  order  named. 

I 'ATI 

md  oil*  ;    Method  for  '/•   iei  of into 

fatty  acidi  and  tfycerin.      C.   C.   )..  6.   Bndde  and  \\. 

Robertson,  Edinburgh.     Eng.   Pat  5715,  Mar.  9,  1909. 

The  oils  or  fat<  are  heated,  and    mechanically  agitated 

with  water  and  sulphurous  acid  gas,  under  pressure  in  a 


losed  vessel  or  autoclave.  Tin  advantages  claimed  for  the 
process  are  that  the  contents  of  the  vessel  are  free  from 
Foreign  matter  introduced  by  reagents  and  need  no  purifi- 
cation :  thai  the  liberated  glycerin  is  in  the  form  of  ■■■  purs 
and  concentrated  solution:  that  no  permanent  emulsion 
is  formed;  and  that  the  fatty  acids  arc  not  discoloured 

— C.  A    \i. 

in   oil;    Manufacture  of .     L.   E.   Common, 

Sutton-on-Hull,  and  The  Hull  Oil  Manufacturing  Co., 
Ltd..   Hull.      Eng.  Pat.  5797,  Mar.    10.  1909. 

The  solution  of  the  oil  in  the  volatile  solvent  by  mi 
which  it  was  extracted  is  treated  with  a  small  proportion  of 
sodium  chloride  or  other  chloride  of  an  alkali  or  alkaline 
earth  metal  and  the  residue,  after  removal  of  the  Bolvenl 
by  distillation  with  steam  is  allowed  to  stand  until  the  oil 

from  the  brine.     The  latter  will  retain  the 
ii  1  albuminous  substances  from  the  bean,  and  these  may 
subsequently   lie   separated  as  a  deposit  from   the   brine. 
the   supernatant    portion   of   which    niav   be   used    again, 

— C.  A.  M. 

Fatty  acids  ;   Process  for  preparing  certain  unsaturated 

from  natural  oils.  A.  I..  Arnaud  and  S.  Postemak, 
Paris.  Eng.  Pat.  24,721,  Oct,  27,  1909.  Under  Int. 
Com-.,  Dec.  28,  1908. 

Oils  containing  glycerides  of  unsaturated  fattj  icidfi 
of  the  oleic  acid  series  {e.g.  olive  or  almond  oil)  are 
saturated  with  bromine  at  a  low  temperature.  The 
resulting    brominated     oils    are    treated    with     alcoholic 

i  m  hydroxide  solution  under  pressure,  thi 
(after  separation  of  potassium  bromide  by  treatment  with 
warm  alcohol)  is  dissolved  in  boiling  water,  and  the 
stearolic  acid  liberated  by  the  addition  of  a  mineral  acid. 
This  crude  acid  is  purified  by  being  converted  into  its  acid 
potassium  salt,  which  is  recrystafiised  from  alcohol,  and 
finally  dissolved  in  water,  and  decomposed  with  a  mineral 
acid.— C.  A.  M. 

Soap-cooling  frames.  A.  G.  Bloxam,  London.  From 
A.  Jacobi,  Darmstadt,  Germany.  Eng.  Pat.  9590, 
Apr.  22,  1909. 
Relative  change  in  the  position  of  the  cooling  plates  with 
respeel  to  the  mould  frames,  i-  prevented  by  constructing 
such  plates  with  projections,  or  the  like  which  engage 
with  corresponding  cavities  in  the  mould  frames.  These 
projections  may  consist  of  pieces  fixed  to  the  edges  of  the 
plates  and  extending  beyond  the  cooling  surfaces,  or  of  a 
surrounding  fillet,  or  they  may  be  upon  the  edges  of  the. 
faces  of  the  plate.  It  is  stated  that  in  this  mannei 
frames,  hiving  comparatively  thin  walls,  maj  be  used 
without  danger  of  bulging. — C.  A.  M. 

Soaps  :    Process  of  preparing  scouring  and  other  hou 
— , —  containing  fullers'  earth,     X.  Sulzberger.  New  York. 
U.S.  Pat,  951. loo.  March  8,  ItHO. 
The   fullers'    earth    incorporated    with    the    soap    is   that 
which  has  previously  been  used  in  deodorising  andde 
ing cottonseed  oil,  or  in  the  treatment  of  other  substances 
of  an  oily  or  fatty  nature.     Emulsions  containing  soap  or 
unsaponitiahlc  matter  may  also  be  incorporated  with  -ml. 
net    fullers'    earth. — C.  A.  M. 

Fal.li/  "■  general    formula,    '„//.„_/>„.'     I 

for  preparing  "maturated from  natural  oils,     A   I. 

Arnaud  and  S.  Posternak.     Fr.  Pat.  407.412.  Dec.  28, 

I  in  is. 

See    Eng.     Pat    24,721    of     1909;     preceding.— T.  F.  13. 

Gleansinq   agents;     Process   of    making .     A.    Kobe. 

Fr.    I'll.    407,371,    Sept,    25,    1909.      Under    Int.    Conv.. 

Not.  26,   1908. 
See  Eng.  Pat.  21,742  of  1909  ;  this  J..  1910,  363.— T.  F.  1$. 

Vulcanii    :    Preparation  of  a  substanci  similar  to  from 

resins,  waxes,  etc.     Ger.   Pat.,  Sec.  XIV.,  219,306,   1907. 


i,    MM.     PAINTS;   PIGMENTS;  VARNISHES;   BEGINS 
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XIII.     PAINTS;       PIGMENTS;      VARNISHES; 
RESINS. 

ii  from  impuri  had  sulphaU  ■ 

It     II         i  lii  m.  Sfeit.,   1910,  34. 

Ira. I  sulphate  (or  "i  l.i  i  Ii  iitl  ii  ited  at 

boiling    ii-in|.i  laiun     will,    gnesium    i'lil  olution, 

jut  ni  i  In-  lai  in    In'  '   mothei   liquoi   ol 

\   ,1,-ulili-   chloi 
r  with  magi 
ilph  ilc.     The  double  chloride 
is  decomposed  by  in<  insnfap  znesium hydroxide, 

which  ha  ly  been  prepared  by  th<  I  milk  ol 

boiling   in  '     mot  her  liquor.     The 

brought  into  contact  w it  h  the  lead -magnesium 
I  the  mixture  is  thoroughly  agitated,  until 
.ill  the  lead  chloride  has  been  converted  into  oxyi  111 
Ad  equal  volume  ol  magnesium  hydroxidi  paste  Is  again 
added  with  thorough  stirring,  and  the  solution,  win,  1, 
is  Don  in-.-  from  lead,  is  drawn  off.  The  residue  ie 
■!.  .1    in    water,    treated    with    a    current    o) 

washed   with  hot   water,  and  yields,  whin  dry,  a 
white  powder  in  the  linesl   stair  of  division       0.  R. 

•a  ih  rivuliri  <  and  odurln  ;   Di  (<  in 

—  in  turpentine  oil.     P.  Nicolard   band]     Clement. 
Hull.  Soc.  ('him..   1910,  7,  173     176. 

oids  and  other  resinous  products  may  be  determined 
in  turpentine  oil  by  oxidising  the  liquid  with  nitric  acid, 
Slteringoff  the  mass  that  falls  to  the  bottom,  and  treating 
it  with  chloroform.  The  resulting  solution  is  evap  rated, 
ami  the  residue  weighed.  Pure  fresh  oils  of  turpentine 
properly  prepared,  should  not  yield  more  than  about 
lOgnns.  from  50  e.c.  Commercial  samples  pure,  but  old, 
yield  from  13  to  Is  grins.,  whilst  a  freshly-prepared 
turpentine  oil   to  which  had   Keen  added  5  per  cent,   of 

l  yielded  Hi  grnis.,  and  '2-  grms.  after  an  addition  of 
In  per  cent,  of  rosin  oil.  A  rapid  method  of  determining 
petroleum  products  is  based  upon  the  oxidation  of  pinene 
by  mer.  in  "ii-.  acetate,  with  the  formation  of  a  product 
which  is  no  longer  volatile  with  steam.  The  oil  of  turpen- 
tine (50  c.e.)  is  bulled  for  one  hour  under  s  reflux  i denser 

»itb  a  solution  of  7n  grms.  of  mi  n  urous  acetate  in  ISO  c 

il  acetic  acid,  after  which  the  liquid  is  distilled  and 

nine  uf  hydrocarbons  thus  separated  is  measured. 
This  represents  the  amount  of  petroleum  derivatives  present, 
•tin  .-  tin-  oil  of  turpentine  is  completely  oxidised.  White 
spirits."  however,  are  not  quantitatively  removed 
certain  of  theii  constituents  combine  with  the  mercuroue 
acetate,  but  the  amount  thus  fixed  is  very  small. 

— C.  A.  M. 

lity  riiriv.s-  ,-    Use  of  in  the  analysis  of  oil  of 

line.     M.     Vezes.      Comptee     rend.,     1910.     150, 
700. 

Tin  author  agrees  with  Loirs,-  (this  J.,  1910,  438)  that 
aniline  is  the  best  reagent  to  use  in  the  analysis  of  oil  of 
turpentine  by  mean-  ol  the  miscibility  curve,  but  claims 
priority  in  its  use.  Tin-  curve  he  obtained  with  "  white 
spirit"  (light  petroleum),  differs  however,  considerably 
from  that  obtained  by  Louise.  The  difference  appears 
to  arise  from  the  varietj  of  products  known  a^  white 
spirit  "  :  the  proportion  found  by  this  method  will  there- 
fore, depend  to  some  extent  on  the  -i.unl.ird  of  "white 
spirit  '"  taken.      It  is  pointed  out  that  aniline  being  a  base, 

_' ,f  acidity    of    the  turpentine  has  a   marked 

influence  on  the  reciprocal  solubility.  The  presence  in 
turpentine  ol  a  per  rent,  of  resin  (of  shade  M  and  having 
Id  net. lity  equal  to  li>3  mgrms.  of  potassium  hydroxide 
per  iinn.)  caused  a  displacement  of  the  curve  equal  (but 
in  the  opposite  direction)  to  that  caused  by  an  addition 
of  40  per  cent,  of  "  white  spirit."  the  presence  of  which 
would  thus  be  masked.     It  is  necessarj  therefore  that  the 

"uld  not  be  applied  to  the  turpentine  itself,  but 
to  one  of  the  fractions  obtained  in  the  usual  distillation, 
and  the  neutrality  of  which  has  been  ascertained. — A.  Sbld. 


I'.vi 

'/    I  I       Belief . 

!■',.  Pat    107,089,  ii-    21,  1908 
Tin:  raw    a    torial         ubdn  ided  into  -  mall  pai  - 
contained  in  a   bag  made  ol   papei   oi     imilai     ul    tance, 
before  being  placed  in  the  retort  or  muffle.     On  heating, 

thi    panel   becoi rbonised  and   i  fret    p 

..I  between  the  various  parcels  of  raw  material.  This 
method  of  paol  ngn  ait  in  i  much  more  uniform  product 
ii- m  when  the  raw  material  i  -.imply  loaded  direct  into 
il"-  retort  oi  muffle.  The  withdrawal  ol  the  product  ie  ..I  o 
i.  mi,  i.  ,l    , .,  ,,i      E.  \\  •  L 


to  light;  Production  •■/  -  Gade- 
maiin  and  Co.     Fr.   Pat  4ii7.ii4u'.  Aug.  23,   1909. 

Lithopone  which  remains  white  when  exposed  to  the 
on  oi  light   ie  obtained  by  mixing  ordinary  lithopone 

with  i  pho  pbate  oi     ilii  ate  of  an  alkaline-earth,  togi  thei 

with  free  alkali,  ol    olber  alkaline     all    ,,l    ,  a ,m| « mild.       The 

addition  ma\  bo  made  at  any  stage  ol  the  process,  or  to  the 
finished  product.  For  example,  a  good  lithopone  is 
o I, lame, I  by  adding  to  the  finished  product  (ordinary 
lithopone)   three   per  cent,   of  calcium   phosphate  or  of 

barium    slli.ale.    and    tWO    per   Cent,    ol     -"dnilii    I  a  i  I  onnte. 
Sodium    Or    potassium    Bilicate    may    be    added    instead    ol 
sodium  carbonate.      The  addition  of  the    two    ingredients 
,    ..I,-  either  simultaneously  or  consecutively. 

— E.  W.  L. 

Pastel  colours;     Process   for  fUimi    .     R.    Froboeso 

Gi  i-  Pat.  218,313,  Nov.  13,  1906 
Claim   is  made  for  the  use  of  a  mixture  of  gelatin,  water, 
and  96  per  cent,   alcohol  for  fixing  pastel  colours.     It  is 
stated  thai  wi'h  this  medium  the  shade  of  the   colours  is 
not  affected  in  any  way. — A.  S. 

Inks,  il/ a  a  ing  inks  (hid  inn  ink;  etc)  and  other  water  colours  : 

Process  for  the  improvement  of .     YY.  ( 1st  w  aid.  Gear. 

Pat.  218,531,  Dec.  23,  1908. 
It  has  been  found  that  by  the  addition  of  small  quantities 
(from  I  :  100  to  I  ;  1000)  of  volatile  organic  compounds 
of  the  aliphatic  series,  which  arc  soluble  in  water,  at 
i"  a  mall  extent,  and  contain  not  b-s-.  than  font- 
atoms  of  carbon,  inks,  drawing  ink>.  and  other  watei 
colours  are  rendered  capable  of  readily  marking  such 
surfaces  as  parchment,  ivory,  waxed  paper,  etc.  in 
the  ease  of  neutral  liquids,  an  alcohol,  ester,  or  other 
neutral  substance  is  used,  whilst  to  acid  ink-.,  free  fattj 
acids.  Buch  as   vali-n,    or  caproii    acid,   may  be  added. 

—A.  S. 

Iron  and  steel ;  Process  for  painting  II  deSeldei 

l-'i.    Pat.  4(17.17!!.  Sqit.  id.   UK!!!. 

Tin:  iron  or  steel  i-  rirst  coated  with  "  layer  oi  oxide  or 
sulphide  by  treatment  with  iron  salts,  chromic  acid,  etc.,  or 
with  the  sulphide  of  aluminium,  magnesium,  etc.,  and 
the  surface  is  then  treated  with  an  organic  reducing  agent, 
such  a^  aniline  which  on  oxidation  yields  a  colouring 
matter  (aniline  black)  or  which  yields  a  colouring  matter 
under    the    action    of   sulphur.     The  -  be 

apphci  as  a  pamt  consisting  of  the  colourii  the 

oxidising  agents,  and  the  sulphurising  agents  together  with 
a  medium  such  as  turpentim  d  oil. — E.  M  .  I- 

'   .       \h, i,  uiacl urc    of    - — .       K.     II      5  :»nd 

E.  R.  BurreH,  London.     Eng.  Pat.  4878.  Feb.  'J7.  1909. 
I-      niving  out  the  process  claimed  in  Eng.   Pats.  -"•  4" ►"-. 
,ii,i  ,,f  1902  (this  J.,  1903,  307),  the  operation 
is  rendered  safe  and  the  use  of  cumbrous  apparatus  avoided 
by  effecting  the  solution  with  only  a  portion  of  tl 
of  solvent  required  in  the  finished  varnish  an  Bsure 

not  ,  or  only  slightly  exceeding  250  lb.  to  the 

square  inch.     The  solve]  fraction  from 

the  distillation  of  shale  oil  -ni.  and  the  solution 

may    subsequently    be    rendered    sufficiently    consieten, 
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by  the  addition  of  another  \ >.tatiK-  fraction  from  the  dis- 
tillation of  those  oils  or  by  the  addition  oi  turpentine  or 
rosm  at  a  lower  temperature.  The  pleasure  may  be  kept 
comparatively  low   i  iter  with  a  distilling 

head-pipe,  or  the  like,  which,  being  left  open  during  the 
tion.  allows  distilled  solvent    to  pass  "ff.  preferably 
into  .1  cond<  \.  M. 


OUnmum  \pparalua  for  the  manufocturi  of 

•uiJ  HL;   i  >■■! P.   Bellet,  Paris.     Eng.  Pat.   17/277 

July  24.  1909. 

Pat.  403.347  of  inns  ;  this  J.,  1909,  1320.— T.  F.  B. 


Coating  materials  [with  turn/  oil]  :   Proa  ss  for .     .1.  M. 

Talmadge.     Kr.    Pat    406,666,     Vug     31,    1909. 

SbeU.S.  Pat  933,598  11909;  this  J.,  1909,1050.      I    F.B. 


.  tins,  and  balsams  and  their  compounds  ; 

Process  fur  the  complete  purification  <>r  refining  of . 

H.    U.    Johnson.     Fr.    Pat    4t.i7.u7-i.    Sept    17.    1909. 
Onder  Int.  Conv.,  Sept  :s>>.  1908,  and  March  23,  1909. 

Si.t  Eng.  Pats.  20,529  oi  1908  and  6917   of  1909;   this  J.. 
1148.     T.  K.  B. 


XIV.-INDIA-RUBBER  ;    GUTTA-PERCHA. 


Rubber;    Extraction    of from    rubber-yielding   plants 

and    parts    of    plants.     E.     II.     Bliiher.     Gummi-Zeit, 
1910,  24. 

The  rubber  extracted  from  "  Dead  Borneo"  (pontianae, 
beak,  gutta-jelutong)  constitutes  ;i  good  meaium  sort 
10  kilos,  of  unwashed  "  Dead  Borneo"  gave  1-165  kilo-. 
of  dry  rubber  melting  at  14b  (.'..  and  containing  4-3  per 
cent  of  resin  and  3-7  of  ash.  In  undertaking  the  extrac- 
tion, care  must  be  exercised  in  the  selection  of  the  crude 
product.     The   main   point.-   to   be   observed  are  that   the 

■  m  should  be  perfectly  white,  with  no  dark  spots, 
and  that  the  blink  should  be  very  moist — dry.  crumbly 
blocks  yields  valueless  product  A  block  winch  is  light 
in  weight  is  probably  a  poor  sample.  The  gum  should 
be  kept  as  moist  as  possible  and  stored  in  a  place  prote  ted 
from  light.  There  are  a  Dumber  "1  other  plants  which 
yield  a  pnxluet  from  which  a  still  better  rubber  may  be 
obtained  by  extraction,  eg.,  Almeldina  (Morocco  pota  oes) 
Euphi  Che  reason  tl         ome  ol  these  products 

not    commonly   on    the    market   is  Baid    to   be   that 

they  rbed    bj     i lufacturers    oi    rubber   goods 

directly     connected     with     the     extraction     enterprises 

— E.  W.  L. 


'  </"  of by    artificial    m 

G  Hatries.     Cbem.-Zeit,   1910,  34,  315—316. 

Thb  author  has  failed  m  his  attempts  to  convert  isoprene 
into  caoutchouc  by  the  action  of  hydrochloric  acid. 
neither  has  he  been  able  to  repeat  buci  eesfully  the  pri 

ribed   in   Heinemann'e   patent    (this  J.,    1908,    1075), 
He  ha*  found,  however,   that   by  hi  prene  with 

d  acetic  acid  at  a  temperature  a  httle  above  100    C, 
in  a  sealed  tuV)e,  a  pt  atical  in  every  respei  t  with 

natural  caoutchouc  is  obtained.  Pure  Bynthetii  isoprene 
is  more  readily  polymer!  the 

isopn  ned    by    the    diet  I    rubber.     The 

conditions  under  which  the  polymerisation  is  carried  out 

:  be  rigidly  adhered  to,  or  nothing  but  oily  oi 
products  will  be  formed.     At  the  moment  this  Bynthetic 
rubber  is  possessed  of  only  scientific  interest  on  account 
of  it;  high  •■i.st   ul   production.      The  condensation  of  two 


molecules  of  isoprene  to  form  the  simple  unit  of  the 

chOUC    molecule,   resembles  the  additive  reactions    between 

compounds   with   conjugated   double   linkages,   am 
be  represented  as  follows  :  — 


C(CHS) 

/\ 

line     til 


n..r 


'ii.. 


Hi'     rim 
C(<  H 


C(CH.) 

HC      CH. 

I        I 
1I..C      CH, 

ll.,C        I'll 

I'll'll.,) 


The   possibility   of   the    preparation    by   analogous    mi 
of  homologes  of  caoutchouc  is  also  referred  to.  —  E.  W.  L 

Rubber  solutions.     V.  Ahrens.     Chem.-Zeit,  1H10,  34,  268. 

I"  obtain  concentrated  "solutions"  of  rubber,  of  great 
adhesive  power,  for  practical  purposes,  small  pieces  ol  pure 
Para  rubber  arc  specially  jacked,  cleaned  from  crust, 
boiled  in  water,  and  dried  at  60c  C.  The  dried  piece- 
then  introduced  into  the  solvent  and  allowed  to  remain 
in  it.  without  stirring,  until  they  have  absorbed  ten  times 
their  weight  ot  solvent.  After  a  few  days  the  product  is 
gently  and  regularly  stirred  in  a  mechanical  mixer.  .Such 
Hi  per  cent.  "  solutions  "  have  as  great  adhesive  propel  ti>  I 
as  "  solutions  "  containing  IS  per  cent,  of  rubber,  previously 
subjected  tu  prolonged  kneading  between  heated  rollers, 
and  are  much  lis-  susceptible  to  oxidation.  With  aniyl 
acetate  as  solvent,  true  solutions  of  Para  rubber  can, 
it  i>  stated,  be  obtained.  To  that  end  the  rubber,  first 
treated  as  in  the  case  of  the  10  percent,  "solutions" 
above,  is  allowed  to  rest  for  eight  days  in  amy]  acetate, 
with  exclusion  of  daylight,  and  in  the  absence  of  artificial 
In'. it  and  agitation.  A  10  per  cent,  solution,  so  obtained, 
could  be  filtered  through  ordinary  filter  paper,  was  of  a 
Light  amber  colour,  and  yielded  pure  white  rubber  when 
treated  with  alcohol.  (In  evaporation  in  the  dark  it 
yielded   films  of   perfectly  normal  Para  rubber. — ().  R. 

Caoutchouc  :      /  'inn     of ax     telrabro)n<<h . 

G.  Fendler.  Gummi-Zeit,  1910,  34.  931—932. 

Thk  author  points  out  a  probable  source  of  error  in  the 
experiments  published  by  Hiibener  (this  J.,  1910,  :Hi4). 
In  the  light  of  observation-  by  Spence  (this  J.,  l!i()7,  1287) 
and  also  by  the  author,  there  is  no  guarantee  that  the 
insoluble  portion  of  the  rubber  brominatid  by  Hiibener 
was  free  from  actual  lubber.  Spence  found  t  at  m  i  thfi 
were  required  in  order  to  completely  free  it  from  rubber, 
whereas  Hiibener's  separation  was  completed  in  24  hours. 
It  is  al-o  pointed  out  that  the  author's  criticisms  (Fendlei 
and  Kuhn,  this  J..  1IIIJ7,  12SS)  was  directed  not  against 
the  tetrabromide  method  itself,  but  against  certain  details 
of  Budde's  method  of  carrying  it  out. — E.  W.  L 


Patents. 

Rubber  and    resins  :     Extraction    of [from    "  Dead 

Borneo  "].     P.  Sausse.     Fr.  Pat.  407.020,  Sept.  15,  1909. 

"  Dead  Borneo  "  is  sheeted,  dried  in  dry  air,  or  in  a 
chamber  containing  calcium  chloride,  and  is  then  digested 
in  a  closed  vessel  with  a  mixture  of  carbon  bisulphioe  and 
acetone,  until  a  concentrated  extract  of  the  icsins  is 
obtained.  The  resinous  liquid  is  then  decanted  off, 
a  fresh  quantity  of  solvent  added,  and  the  gum  again 
agitated  with  it.  The  resins  are  completely  extracted  in 
about  two  hours  and  a  half.  The  rubber  which  reman 
washed  with  water  containing  a  little  acetic  acid,  and  is 
then  sheeted,  washed  with  water,  and  dried  in  the  air. 
The  solvents  are  recovered  and  the  resins  utilised  for  the 
manufacture  of  varnishes.  Various  essential  oils  having 
an  odour  similar  to  that  of  oil  of  rose-  may,  il  is  stateu, 
also  be  extracted  from  the  resins. — K.  \V.  I.. 
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(i.  \v      LEATHER;    BONEj   HORN;    OH  E. 


Until., r:    [pparatii  Icanising  E   \\    Snyderi 

in, ,il  .      K  in        I  .S.    Pat,    1)51,974,    War,    16,    1010. 

IHr  apparati  of  u  heating  chamber  on  the  floot 

of  wrhirh  arc  fitted  rails  i»i  trai  k        A  frame  is  mounted  on 

nd  h   |)))oi  i  ■  i  rotating  de>  ulcani    n    i  hamper  . 

.i  il"->i  hi  <'i in!  Hi  ilii-  heating  chamber  being  provided 

i-  \  iil<  mi-  ng  chamber  •  an  I  <  introduced  into, 
lad  withdrawn  from,  the  heating  chamber.  The  shaft  or 
wlnrh    the  devulcaniaing   chamber   is   mounted    connects 

with   .i   rotating  Bhail    entering   the   end   of   the   h ; 

ahambci  opposite  t,,  (he  door.     IV.  P.  S. 


■  .-  foam  ■"  a  vpongt  rti  uetun   of  a  vola  m  of 

or  .  //. ,  /•  ill,,  substanct      /'.■■ 

mi .     !•'.  Laarmann,  Dresden   Germany.     Eng   Pat 

13.890,  June  B,  1909.     Under  tnt  Conv.,  June  23 

Ssk  ft.  Pat  102,996  of   1909  |    iln-  J.,  1910,  36     T.  I     B, 


Plastic   and   elastic   substances;     Production   of   -        .     I. 
Berend,    '  Irefeld,    ( !ei  many,     \    ignor    lo     Comi 
Products     Co.,     Ltd.,     London.     U.S      Pat.     952,724, 
\i  in  h  22,   1910 

Sr„  I'r    Pat  I02,028oi  1909;  this  J.,  [909,  1212      T.  !•'.  B, 


II  ,i'!,  [vulcanised]  rubbi  r  .    I >•  vulcanisation  and  regi  "<  ration 
.     J.  C    Bongrand      Fi     Pat   107,1  10,  s,  pt  is. 

I'M  hi 

mii  by  weigh  I  of  linelj  ground  waste  is  added  to  2  to 
|    Ited   paraffin  wax  (or  other  ,,,l  or  fat),  and 

ted  hi   130    to  150    (.'.  until  it  is  complctelj  dissolved. 

i  acetate,  or  other  suitable  sail  ol  a  heavy  metal,  is 
added    to   the   hoi    mass,   and    the    mixture   if    thoroughly 

Lted,  in  order  to  precipitate  the  sulpliur  as  metallic 
sulphide.     The    mass   is   then   cither   (I)   extracted    with 

me,  which   removes  the  paraffin   wax  as  well  as  nils. 

i,  etc.,  and  leaves  the  regenerated  rubber  still  containing 
all  other  loading  mateiials;  or  (2)  cooled,  dissolved  in 
benzine,  petroleum  ether,  or  other  solvent  of  un\  ulcanised 
robber  and  paraffin  wax,  the  solution  freed  from  mineral 
natter  by  decantation  or  filtration,  and  the  rubber 
!  after  concentrating  the  liquid  at  a  low  tempera- 
tore,  by  precipitation  with  warm  acetone.  The  rubber  is 
washed  with  boiling  acetone  and  dried,  preferablj  in 
MCKo.     E  W.  I,. 


Vulcanite;  Process  fur  the  preparation  of  <i  substana 
similar  In  -  -  from  resins,  waxes,  and  filling  materials. 
i  Heinrichsdorf  ami  H.  Zimpel.  Ger.  Pat.  219,306, 
April  12,  1907. 

ns  (colophony, shellac),  waxes  (beeswax,  ceresin,  etc). 
ami  tilling  materials  (cork,  cellulose,  kieselguhr,  chalk,  etc.) 
an'  mixed,  m  a  finely-divided  condition,  with  wood  pitch, 
the  mass  jb  heated  to  about  130  C,  pressed  into  the  desired 
forms,  and  then  again  heated  toa  temperature  not  sufficient 

use  the  mass  ir,  liquefy.-    A.  s. 


flUcanisation  of  rubber  ;     Process  fur  the  — ,     I.  Bit  ch. 
t.n.  Pat  219,526,  Oot  -27.  11108. 

Tsas  claim  is  for  the  cold  vulcanisation  of  rubber  by  means 
of  hydrogen  persulphides  (this  J.,  1908,  748)  oi  Bolutions 
of  tin'  same,  either  alone  or  in  presence  of  substances 
which  accelerate  the  decomposition  of  the  persulphides. 
\  ample  tin-  persulphides  may  be  dissolved  in  carbon 
bisulphide  or  ant, mi,-,  and  the  solutions  may  be  spread 
ovei  istic  soda,  sodium  carbonate,  magnesia,  etc. 

—A.  S. 


Bubber ;    Vtii  tcasti .     A.  Gentzech,  Vienna. 

0.8.  Pat  961,811,  March  15,  1910. 

See  Kr.  Pat  370,872  of  1906;  tips  J..  1907.  265.— T.  F.  B. 


Recovery   of   from    vulcanised   rubber.     B. 

Hutchinson,  R.   Milne.    R.  F.   and    C.  A.   Hutchinson, 
ft.   Pat    107,000,  Sept.    14,    1909.     Cnder   Int.   Conv., 
li.    KIOS. 

See  Bng.  Pats.  23.627  and  26.643  of  1908;    this  .1..  1909, 
IB12.  -T.  F.  K. 


XV.     LEATHER  ;     BONE  ;     HORN  ;     GLUE. 

Denaturing  of  salt  ;   Damagi  caused  to  hides  by  unsuitahh 
preserving  agents  used  fot  th* •'     Pai   sler.     Col- 

I,  L'liun.  1910,  109     1 10,  I  II     Ms. 

The    mosl    coram lenatnring  agents  mixed  with    sail 

a,,  petroleum,  alum,  and  sodium  carbonate.  The  presence 
ni  alum  is  mt\  objectionable  in  salt  used  for  preserving 
liiilrs.  In  oases  where  it  has  been  used,  the  hide  has  been 
found  to  be  marked,  both  on  the  flesh  and  grain  side,  with 
flecks  of  a  porcelain-like  or  pale  yellow  appearance. 
Short  hair  is  found  i>,  be  left  in  the  huh  on  the  grain  aide 
in  the  neighbourhood  of  these  spots,  which  is  only  remov- 
able with  extreme  difficulty  and  damage  to  the  grain. 
In  the  tanned  leather  the  defect  is  apparent  in  damaged 
grain  and  short  hairs,  and  also,  m  thecase  of  vegetaole- 

laiined  y Is.  in  spots  of  a  yellower  colour  than  the  sur 

rounding  leather.  In  all  cases  the  presence  < >f  alum  was 
detected  in  the  altered  portions.  The  formation  <if  the 
spots  is  explained  as  follows,  The  alum  is  imperfectly 
mixed  in  crystals  among  the  salt  and  where  a  crystal 
is  left  in  contact  with  the  hide,  a  tawing  action  takes 
place.  The  alum  is  not  completely  washed  out  in  the 
soaks  mid  on  entering  the  lime  liquors,  Insoluble  alumina 
and  calcium  sulphate  are  precipitated  in  the  hide,  which 
hinder  the  loosening  of  hair  in  these  places  and  the  grain 
is  damaged  by  the  force  which  must  be  used  to  remove 
the  hair.  When  placed  in  a  vegetable  tannine,  liquor,  a 
compound  of  alumina  and  tannin  or  "tannin  lake"  is 
formed,  which  causes  a  Spot  of  a  yellower  colour  than  the 
rest  of  the  leather.  It  has  been  suggested  that  alum 
may  be  present  in  the  salt  as  a  natural  impurity,  but  the 
author  is  not  of  this  opinion.  Alum  is  not  detrimental 
in  salt  used  for  pickling  in  chrome  tanning  or  tawing. 
Petroleum  and  sodium  carbonate  are  suitable  denaturing 
agents,  no  defects  hoint:  apparent  in  L'",,,|s  treated  with 
salt  with  which  these  materials  have  been  mixed. 

— D.  J.  L. 

Quebracho   tslmrt.     Comparison   of   the   tanning   effect   of 

sulphited  and  non-eulphited .     H.  i'ranke.     Gerber, 

1910,  36,  1*3—114. 

i,ii  i  uiiACHO  wood,  on  extraction  with  hot  water,  yields  a 
turbid  liquor,  the  insoluble  portion  of  which  is  greatly 
increased  on  cooling.  Extraction  with  Cold  water  would 
be  expert,  d  to  yield  a  liquor  containing  only  the  "  easily 
soluble"  tannins,  but  these  for  the  most  part  also  are 
only  extracted  by  hot  water.  It  is  of  great  importance 
to  remove  the  insoluble  matter  from  the  liquors  baton  U 
Clarifying  by  allowing  to  settle  gives  unsatisfactory 
result-,  the  liquors  being  only  partly  freed  from  insoluble 
I  also  much  tannin  being  carried  down.  A. 
Redlii  h  1m-  lately  prepared  a  quebrai  ho  extract  which  is 
freed  completely  from  insoluble  matter  without  under- 
going a  chemical  ohange  as  is  thi  case  with  sulphfted 
extract.  Experiments  with  hide  powder  show  this  extract 
to  have  much  superior  weight-giving  properties  to  those 
of  sulphited  extract.  Equal  weights  of  hide  powder 
tanned  in  solutions  of  the  two  extracts  containing  the  same 
atnonnt  of  tannin,  showed  an  increase  of  weight  of  97-2» 
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pec  cent,  in  the  ease  oi  the  non-sulphited  extract  as  against 
68-53  iH-r  cent  with  sulphited  extract.  Experiments  with 
calf  skins  on  the  large  Bcale  ea>  b  analogous  results. 

—P.  I.  I- 

Tannin  :    Action  of  zinc  oxide  on  -  L.  •  J.   lljin.     J. 

prakt    Chem.,  1910,  81,  327-    328. 

The  author  has  previouslj  de»  ribed  a  substance  obtained 
by  boiling  an  aqueous  solution  of  tannin  with  zinc  dust 
for  16-20  hums  (this  J.,  1909,  1151).  Its  production  is 
-tat.d  to  be  due  to  the  action  "t  the  zinc  oxide  formed. 
It  is  more  conveniently  prepared  by  vigorously  boiling 
a  solution  of  1(10  ;:nns.  ,,f  tannin  in  one  litre  of  water 
with  LOOgrms.  of  tine  oxide  tor  four  hour-.  It  is  extra,  fed 
from  the  mixture  and  purified  as  formerly  described 
[toe.  <  r<  i  i  in  evaporating  the  mother  liquors  from  the 
purified  product,  a  small  quantity  of  whitish  Bocks 
■  ited  ;  the  filtrate  from  'Ins  on  evaporatii  n  to  a 
syrupy  consistcnoe  and  .Irvine  in  uuuo  oxer  sulphuric 
acid  left  a  bulky  brownish  residue  which  resembles  tannin 
in  appearance.  The  concentrated  aqueous  solution 
of  this  Bubstance  did  uot  gelatinise  at  ordinary  tem- 
peratures, it-  reactions  resemble  those  of  tannin  in  many 
respects,  bul  the  substance  differs  in  it-  general  properties 

—  A.   Ski. n. 

Patents. 


G.  Eberle.     Fr.   Pat. 
Int.    Conv..    Ana.    31. 


DtUming  skint  :    Process  for  

406.64(1.   Ails;.   30.    1909.     I'nde 
1908. 

SKINS  are  treated  at  a  temperature  of  40' C.  with  anhy- 
drides, lactones  or  lactides  of  acids,  the  calcium  salts  of 
which  are  soluble  in  water.  At  this  temperature  the 
compounds  mentioned  are  slowly  "  dissociated,"  yielding 
free  acid  which  combines  immedi  tely  with  the  lime  in  flu- 
skins.  There  is  thus  no  harmful  effect  of  free  acid  11)1011 
the  skins  if  excess  of  the  deliming  agents  is  avoided.  The 
following  are  suitable  :  anhydrides  of  acetic,  propionic. 
butvric,  and  lactic  acids,  the  lactone  of  y-hydroxybutyric 
acid,  and  the  laetide  of  lactic  acid.  The  1  -t  is  obtained 
by  heating  pure  lactic  acid  to  150° — 160°  C.  ;  it  is  insoluble 
in  water  but  may  be  suspended  in  the  bath  by  mixing 
with  kieselguhr  or  sawdust.  As  an  example,  if  100  kilos, 
of  skin  are  treated  with  one  kilo,  of  laetide  in  the  drum 
for  two  hours,  the  result  obtained  is  equal  to  that  which 
would  have  been  obtained   with  the  dung  bate. — D.  J.  L. 


Tannin  from  vegetable  material <  ;    Batteries  for  extracting 

and  concentrating  buboilinrj.     C.  Bourdon.    Fr.  Pat. 

407.504.  Oct.   1,  1900.     Under  Int.  Conv.,  July  9,  1909. 

The  material  is  placed  with  water,  in  a  vat  provided  with 
three  inlet- pijH-s  fitted  with  valves.  The  inlets  arc  situated 
at  the  top.  middle  and  bottom  of  the  vat,  and  steam 
is  blown  in  through  them  and  circulation  adjusted  by 
opening  one  or  other  of  the  valves.  The  exit-pipe  from 
the  extracting  vat  communicates  with  another  vessel 
in  which  the  liquor  is  evaporated  under  atmospheric  or 
increased  pressure.  In  the  latter  case  the  steam  may  be 
used  for  blowing  into  the  extractor.  The  evaporator  is 
heated  directly  by  a  fire. — D.  J.  L. 


Imitation  leather  ;  Manufacture  of  .  6.  H.  Winter- 
bottom  and  J.  A.  Egerton.  Manchester.  Eng.  Pat. 
12,687,  May  29,  1909. 

A  FABRIC  or  other  material  is  coated  with  a  composition 
made  from  viscose  incorporated  with,  say,  about  1  per  cent, 
of  rubber,  or  with  an  oil  or  other  similar  substance  to  ac1 
as  a  softening  agent,  and  with  mineral  matter,  such  as 
zinc  oxide,  and  (if  desired)  a  pigment.  The  material  is 
then  steamed  or  aged,  and  washed  with  water  to  remove 
soluble  impurities. — 43.  A.  11 


Artificial  leather ;    Uaunfacture  of  a  new  G.  <'■  L 

Forel.     Fr.  Pat  407,654,  Sept.  23,  1909. 

THE  product  consists  of  a  fablic  muted  by  mean-  of  an 
adhesive  to  a  felted  mass  of  fibres  of  animal  or  vegetabla 
origia  The  fabric  is  treated  with  a  varnish  to  till  up  the 
interstices  to  the  extent  of  one-half  of  its  thickness  and 
coloured  in  such  1  *  ij  1-  to  give  the  finished  article  the 
uiee  of  leather.  The  fibres  attached  to  i1  are 
cemented  together  with  caoutchouc,  gutta  percha,  balataj 
resins,  gums,  or  gelatin.  After  calendering,  the  tissu 
is  given  the  appearance  of  the  grain  of  leather  by  printing 
after  treatment  with  collodion,  linseed  oil.  gelatin,  or 
i  loutchouo.     I>.  •'    I- 


Hide*  «r  skins;     Method  of  treating .      C.  J.  Glass], 

Boston,     I'.s.  Pat.  952,703,  March  22,  1910. 

See  Ft.  Pat.  362,663  of  1906  ;  this  J.,  1906.  770.— T.  F.  B. 


XVI.— SOILS  ;    FERTILISERS. 


Potash  .    Determination  of  assimilable in  srils.     Bieler- 

Chatclan.    Comptes' rend.,    1910,    150,   710—719. 

Extraction  of  the  potash  from  soils  by  water  charged 
with  carbonic  acid  gas  is  recommended  as  giving  results 
much  more  in  accordance  with  cultural  experience  than 
the  usual  methods  of  extraction  by  acids.  A  quantity  of 
line  soil  froi responding  to  30  grms.  of  dried  soil)  is  shaken 
continuously  for  10  hours  with  500  c.c.  of  carbonated 
»  d  :r,  the  liquid  is  filtered,  and  400  c.e.  of  the  filtrate 
(representing  24  grms.  of  soil)  are  evaporated  to  dr\  1 
in  a  platinum  dish  ;  the  residue  is  gently  incinerated  and 
extracted  with  hydrochloric  acid,  the  silica  rendered 
insoluble,  and  the  potassium  oxide  calculated  from  the 
platinn  11  black  obtained  by  reduction  of  the  chloroplatinate 
with  formic  acid.  Extraction  of  the  soil  by  continuous 
washing  or  displacement  more  closely  resembles  the  action 
of  heavy  rain  and  gives  more  accurate  results  than  agitation 
with  the  carbonated  water,  but  the  latter  method  is  more 
expeditious  and  indicates  with  sufficient  accuracy  whether 
or  not  a  soil  requires  potash  fertilisers.  Excepting  in 
special  cases  (such  as  soils  rich  in  potash  micas,  strongly 
calcareous  soils,  exceptional  conditions  of  aeration  and 
drainage)  soils  of  meadows  which  give  less  than  0-15 
part  per  1000  of  potassium  oxide,  or  less  than  0-_!(l  part 
per  1000,  by  the  displacement  method  of  extraction,  will 
give  decidedly  better  yields  if  potash  fertilisers  are  used 
in  addition  to  phosphatie  manures.  Calcareous  Boils 
give  low  results  by  this  method  owing  to  absorption  of  the 
carbonic  arid  and  several  extractions  are  necessary  to 
extract  all  the  assimilable  potash.  A  single  extraction  is 
however  said  to  be  sufficient  for  all  general  practical 
purposes. — A.  Sbld. 


Manuring    "I     liean/    soils .      Andre.        Z.   angew.   Chem., 
1910,  23,  566—507. 

Nitrogenous  manure  should  be  applied  in  sufficient 
quantity,  bul  sparingly,  an  excess  being  detrimental  to  the 
production  of  cereal  grains.  Calcium  cyanamide  is  the 
most  suitable  manure  for  this  purpose.  Phosphoric  acid 
is  best  supplied  in  the  form  of  superphosphate.  The 
efficacy  of  potash  manures  in  heavy  soils  is  not  well 
established,  but  p.  it  ash  salts  appear  to  be  preferable  to 
kainite,  as  the  latter  seems  to  harden  the  soil.  The 
application  of  potash  salts,  in  certain  proportions  and  under 
certain  conditions,  is  very  beneficial  to  clover,  but  in  the 
case  of  turnips  it  is  sometimes  objectionable,  as  cows  fed 
on  the  turnips  yield  milk  having  a  disagreeable  odour  and 


\l\.    So    ».] 
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;      ,  ||    ih  ntcnt  of  pol  atoes 

llin  lime-content  of  tin'  "oil  i-  ,,f  importance  and  sample) 
,,f  tlf  Utter  should    lie    malysed   from    time   ta  time   to 

-.   the   quantity    ol    hi,,.-    |, i, miiI.      Powdered    I 

■tone  ol  the  requisite  degree  "I   fineness   maj    be  applied, 

II)  in  Hit'  case  nf  pasture  lii»!  where  u   top  dri 
of  quicklime  would  be  injurious,  Imi  otherwise,  quicklimi 

i  utile.      \\ .  !'.  S. 


<lubh   salt*  mi  insoluble  .     J.   E. 

Qrcavi  a      .1.   Biol.  Ohem.,   15)10,  7.  287     319. 

OoHTAlNS   i  critical  review  of  prc\ t  work  on  the  actioi 

Its  use,!  as  fertilisers,  the  inerensed  J  icld  being 

.n  part  due  to  the  solvent   action  exerted   on   the   

1      insoluble    phusphorus   compounds   in    the   soil. 
The    behaviour    of    salts    in    increasing    the    solubility    ol 
phosphates   in   laboratory   experiments   is   also   disi 
Further  investigations  with  n  variety  of  phosphates  show 
ii  and  iron  salts  render  phosphates  less  soluble  ; 
.  calcium,  and    ammonium    sulphates,    ammonium 
hloriili-    and     nitrate,     and     magnesium     nitrate    render 
phosphate*  more  soluble.       Sodium  and  potassium  nitrate 
the   lolubilit)    hi   ■  >li  i  ii  it i   phosphate  but  deep 
iron  phosphate.     Sodium  and  potassium  chloride, 
chloride  and  sulphate  have  bul  little  influence. 
il  uilli  the  phosphate  i  auses  the  solvent 
more   vigorously,    particularly   in    the    presence    ol 
ammonium  nitrate.      K.  P.  A. 


Initio  nr,   of  bean/  nitrogenous  manuring  on  the  quality  o/ 
beetroots.     Strohmer  and  Fallada.     Set    WII. 


Patent. 

Fertilisers;    Process  oj  preparing  mm,  nit .     E.   Pohl, 

Bonnef,    Germany.      U.S.     Pat.     952,278,     Maul,     15, 
1910. 

Sn  Fr.  Pat  381,97.5  of  L907  ;   this  J.,  1908.  237.  -T.  K.  B. 


XVII.     SUGARS  ;    STARCHES  ;    GUMS. 

-  ;  Influence  of  henry  nitrojenous  manuring  on  thi 

r:  of .     Strohmer  and  Falla  la.     Oesterr-Ung. 
.■mi  I.    Landw..    1909.   38.    70s   729.       Deut   ch. 
Snckerind,    L910,  35.  269  -271. 

Ax  increased  application  of  nitrogenous  manure  in  the 
form  of  Chili  saltpetre,  ammonium  sulphate  or  calcium 
lide  was  found  to  favour  the  development  of  leaves, 
H  tlmt  both  the  actual  weight  and  the  . Ir v  solid  matter 
■if  the  leaves  were  increased  in  greater  proportion  than  in 
Even  with  the  present  highly  cultivated  roots 

tality    had  under  these  conditions  det rate  I,  the 

sugar   being    lowered,    the    true     quotient 

of  purity    being   diminished    and    the    amount   of  nitro- 

poous  in, tiers  injurious  to   sugar    manufacture     and    of 

is   increased.      The  amount   of    phos- 

n  is  also  increase  I.     L.  J.  de  VV. 


,./  bagassi    furnaces.     E.   \V.   Kerr 
E.  M.  Percy.     Engineering,   Feb.    Is.    1910,    197 

199.      Louisiana    Bulletin.     No.    117. 

Thk  results  of  a  number  of  tests  carried  out  on  actual 
installations  in  Louisiana  and  Cuba  an-  fully  detailed. 
is  compintivelv  very  bulky.  occupying 
soul-  eight  or  ten  tim-  the  space  of  an  equal  weight 
I  Being  very  parous,  it  carries  a  large  amount 
■  air   into   the   furnace,    and     also    hoi, Is    an    excessive 


quantity  ol  isturo,     Tie    exact  composition  ol  baj 

dopond  •  much  on  I  he  quality  o  lealt  with  and 

i  he  dcgrei 

ii  ' ,,,,     t-  ,,t  fibrous  mat  tor,  33  to  50 

quantity  ol    ugai .  about  7  to  10  per  cot  ud  moist  uro, 

from  32   to  SB  per  cent,  bj  weight      Thi   b 

i  he  fibre  a n,l  the  sugar  are  proi  ticallj  tl ie,  the  poi 

oentages  ol  carbon  being   ill  I  42*1    n    p 

that  i he  total  solid  matt!  i      mtained  in  thi    bags    i 

■  a  definite  indioat I  it    fuel       I 

is  made  for  ash.     This  ash  varii    a ding  to  the  cli 

..in.  averaging  from  1-58  to  2-24  pot  cent,  ol  thi 
contained  in  the  bagasse.  The  following  table,  in  which 
a  refers  to  cane  having  10  per  cent,  ol  fibre,  and  yii  Iding  ■  ■ 
juice  containing  15  per  cent,  ol  Bolid  ,  and  repn  ante  the 
conditions  in  Loui  iana,  and  6  refers  to  cane  containing  12 
per  cent,  of  fibre  and  juice  containing  18  per  cent   ol  tolids, 

I   represent!   Cuban  condition! .  indicat.     I  he  effeol   ol 

varying  degrees  of  extract and  also  of  the  different  ela 

of  cam  on  the  heating  value  ol  the  resulting  bagasse.  In 
both  eases  the  air  temperature  is  taken  as  80  i'.,  and  the 
chimney  temperature  as  500  I',  and  no  allowance  is 
made  for  ash.     The  net  values  are  ofa  deducting 

from  the  total  h.-at  the  amount  absorbed  by  the  ga  i  ol 
combustion  and  by  the  free  and  pro.lii.eil  water.  An 
allow  a :,  i  i,i  ..  i„-r  ee nt.  for  radiation  is  also  included. 


.  \i rac 

tion  per 
eent.  OB 

weight 
ol  cane 


Moisture.    I'll, r,-. 


Sugar, 

i , 


(70 

70 

(6)       76 
t.80 


pel   ■    at 

per  cent. 

56-7 

33-3 

in 

3626 

51 

411 

•9 

HO  i 

4,2-8 

50 

7-2 

i-i., 

192 

in 

in  - 

I  j.-.  i 

42-6 

4* 

0  4 

.-    ■ 

,,, 

7-2 

1628 

■Ml.-    per   |M I. 

B  I   i 


Total. 


Net   value. 


So 

i  tcess 

air. 


;::u.i 
2792 
3385 
1092 


60  ]»r 

excess 

air. 


2090 

■  - 
3184 
2662 

:tl74 


In  order  to  w,,rl.  satisfactorily  with  bagasse,  the  Eui 
must  have  specially  large  fluos  and  passages  to  deal  with 
the    greater   volume    of    gases   involved    and    specially 

desig I  combustion  chambers  must   be  used  in  ordi 

allow!  -  i    to  mix  thoroughly  and  ignite  before  paa  in 

to  the  heating  surf  ace  of  the  boiler.     This  latter  is  ol  ip 
importance   on   account    of   the   very  largo   proportion  of 
moisture  in  the  fuel.     In  general,  there  are  three  form 
furnace  used  : — The  ordinary   grate,  the  hearth,  and  the 
Dutch-oven  :    in  addition  there  are  various  , ■ombination-  of 
these   typ-s.     The   results   of   the   tests   do   not    point    to 
any   form   or   type    being   more   effective   than   anothei 
pen  ided  due  care  is  taken  in  the  proportions  of  the  furnace. 
\pir'   from  this  the  results  obtained  depend  Largely  on 
ili-  i. ,re  and  skill  with  which  the  furnace   i-  operated. 
1 1  ,i  ,i,,ii,  i  n   testa  of  the  dried  bagasse  shi  ively 

il  variations  for  the  bag  m  the  various  planta- 

i  .,,.,..     Tii  -  ,i  mi  ,._r,    ,  ..lii  is  ,,i  thi    L  ini  i  <       ind  Cuban 
bagasse  were  8368  and  8433  B.T.U.  respectively,  with  a 

niaii. .ii  of   1   to  2-5  per  cent,  in  the  two  t  i 
proportion  of  ash  in  the  drj    bagasa 
affecting  the  heat  value,     i 

quantity  of  fuel  burnt  per  square  fool  i  I  ..'rate,  the  differ- 
ence being  from  44  to  197  lb.  per  hour.     The  best  results 
were  obtained  withratesof  me  lb.  or  more.      I 
analysis   of    the    fine   gases    was    carbon    dioxide,    9-01: 
carbon  monoxide,  0-17  ;   and  oxygen,  9-83  |  Vn 

excess  of  50  per  cent,  oi  air  gives  the  best  results. 

ral  rule  with  a  lower  ratio  •  f"r  heating 

surface  to  grate  surf aci     m       essive  chimney  temperatun 

was  eause.l.  the  praotici    it    tb    Cuban  fa   I i  in  this 

respect  being  better  than  in  the  cased  Uuisuvna  facti 

I..  .1.   11K  \\. 
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S  '.arane.  a  iefinili  chemical  constituent  of  caramel 
V  EhrKch.  Hull.  Assoc.  Chim.  Sucr.  el  lust..  1909, 
27.   140     141. 

Sv, ,  u\\:  •  d  to  1 1-  a  definite  chemical  constituent 

oi  caramel,  with  an  intense  and  constant  colouring  power. 
Ik  formula  is  C,  H  „0„,2H  0  ' ■"'■  "\  heating 

• .  in  vacuo,  in  an  oil-bath  at  200   I       The  i  aramelised 
mass  is  then  extra*  ted  with  methyl  alcohol  until  the  solvent 
loured.     The  insoluble  residue  is  taken  up 
with    water    and    evaporated    in    vacuo,  after    filtration. 
The  ,  0u1  20  per  cent,  of  the  weight  of  sugar  taken  . 

|i  jb  proposed  to  emploj  aaccl  trane  as  thi  standard  for 
mining  the  colour-value  ol  commercial  caramels, 
by  a  colorimetric  method,  expressing  the  colouring  power 
in  terms  of  aaocharane.  Saoeharane  is  not  precipitated 
by  lead  acetate:  it  is  soluble  in  wain,  nbn-hygrosci 
and  tasteless.  Maltose,  similarly  heated,  gives  an  analogous 
product  of  lees  tinctorial  pi  wer.  Dextrose,  Isevulose,  and 
starch  do  not  givi  similar  products.     J.  O.  B. 


Inositol    in    organic    mixtures;     Detection    of    .     G. 

Meillere  and  P.  Fleury.     .1.  Pharm.  Chim.,  1910,  348- 
354. 

The  isolation  ol  inositol  present  in  organic  mixtures, 
tates  s  preliminarj  defecation  followed  by  precipi- 
tation of  the  inositol  in  a  Btate  of  combination  from  winch 
it  may  readily  be  liberated  in  a  sufficiently  pure  condition. 
Basic  lead  acetate  alone  does  not  precipitate  inositol 
completely  ;  'Ins  is  only  effected  if  the  liquid  is  rendered 
ammoniacal  or  if  some  substance,  giving  a  precipitate  with 
the  basic  lead  acetate  [e.g.,  copper  icetate  or  cadmium 
nitrate  i.  is  added.  The  deletion  of  inositol  is  rendered 
more  difficult  by  the  presence  of  sugars:  in  such  cases, 
the  authors  proceed  as  follows  ;  The  Liquid  is  first  diluted 
a  degree  that  its  sugar-content  (calculated  in  terms 
of  dextrose)  does  not  exceed  0-5  per  cent.  It  is  then 
defecated,  norma!  lead  acetate  being  used  for  plant  extracts.' 
whereas  lead  acetate  and  mercuric  acetate  are  used  if  the 
liquid  is  of  animal  origin:  the  defecation  is  effected 
j  iit  I  v  and  medio  in  (about  3c.c.  of  .V  1  acid  )  er  litre). 
The  pre,  ipitate  \t  removed  by  ccntrifuging  or  by  suction. 
The  filtrate  is  neutralised  and  then  treated  Buccessivelj 
with  basic  lead  acetate,  cadmium  nitrate  and  ammonia 
so  lone  as  each  of  these  reagents  yields  an  appreciable 
precipitate,  stages  which,  are  easily  determined  if  the 
liquid  is  chared  by  centrifnging.  The  precipitate  contains 
all  the  inositol,  but  it  also  contains  a  considerable  quantity 
,r:  it  is  collected  by  centrifnging,  washed,  and 
decomposed  with  sulphuretted  hydrogen.  The  solution 
obtained  is  treed  from  sulphuretted  hydrogen  and 
neutralised,  the  inositol  then  1  eing  precipitated  afresh  with 
icetate  and  cadmium  nitrate.  The  authors 
have  thus  been  abli  to  recover,  almost  entirely,  and  to 
characterise  distinctly. !  part  of  inositol  present  ina  solution 
containing  1000  parts  of  dextrose.  The  method  ie  generally 
applicable  to  plant  and  animal  juices,  fermented  liquors, 

urine,   etc,   though   it    sometimes   requires   lification. 

fermented  beverages.— One  hundred  <-.c  of  the  liquid 
(wine  or  vinegar)  are  eva]  orated  to  dryness  on  the  water- 
bath,  the  residue  being  taken  up  with  50  cc.  oi  wati  i  and 
with  barium  hydroxide  solution  so  long  as  a  precipi- 
tate i-  formed.  The  precipitate  is  filtered  off,  the  filtrate 
being  freed  from  excess  of  barium  by  a  current  of  .ail  on 
dioxide,  and  filtered  again  :  the  filtrate  is  slightly  acidified 
with  acetic  acid    and    treated    with  lea,!  solution 

,  g  as  a  precipitate  forms.  The  precipitate  is 
removed  by  centrifnging,  the  liquid  I  »  ing  exactly  m  utaral- 
ised,  and  precipitated  w ith  basic  lead  acetate  and  cadmium 

■  toble  juices  or 
■  ral  rule  can  be  laid  down,  though  for  the 
rough  defecation  of  the  liquid  with  sub- 
thai  do  not  precipitati   ino  *uA  (a  jud i    a  ppli- 

of   barium   hydroxide,  acetates  of  lead,  mercury, 
and  copper)  followed  by  precipitation  ol  the  inositol  with 
in  conjunction  with  cadmium 
salts;    is    sufficient. —  I.    E. 


Starchy    matter;     Coagulation    of    by    freezit 

Maliitano    and     A.     Mosehkoff.      Comptes    rend..     1910, 
150,  Tin     Til. 

\  -,-i  i  ii,  \  of  potato  -larch,  frozen  to  a  solid  mass,  and 
then  melted,  yields  the  greater  part  of  the  starchy  raattei 
as  a  thread  like  coagulum  in  a  limpid  liquid,  the  latti 
taining    marly  all   the   mineral   matter  in  addition   to  the 
remaining  small  quantity  of  starchy  substance.     On  I 
the  coagulum  (separated  by  filtration  or  centrifugal!' 
disl  lied     water,   freezing   the  mixture,  and    then  mi 
practically   all   the  starchy  matter  is  coagulated  and  the 
liquid  only  contain-'  traces  of  mineral  matter.      Onn 

the   process,   the  liquid  contains  practically   no  d Ived 

matter   and   only   gives  a  rose  colour   with   iodine.     Thi 
starchy  substance  only  forms  heterogeneous  mixtures  with 
water  even   on    warming,    and     is    deposited   on  cooling, 
Addition  ot    electrolytes,  such  as  strung  acids  and    ' 
to  the  mixture,  however,  causes  the  liquid  obtained  afta 
freezing    to   again    give  a    blue   colour    with    iodine:     wit), 
much  larger  additions  nothing  separates.     Weaker  electro- 
lytes such  as  neutral  salts  have  a  similar  but  feeblei 
The    amount    of    starchy    matter    remaining    m    colloidal 
solution,  after  freezing  depend-  entirely  on  the  nature  and 
amount  of  the  electrolyte  present.     The  starchy  sub-tame 
can  therefore,  be  regarded  as  an  insoluble  body  forming 
colloidal  solutions  when  associated  with  electrolytes,  ami 
the    freezing    of    dilute    solutions   is   the    best    method   of 
purifying  it. — A.  SbLD. 


Reaction*     of    fermented    sugar    solution*.     ('.     Neuberg. 
Set    XVIII. 


Detecting  sucrose  in  wine,  "  Wtissbier"  etc.     Rothenfusser. 
See  XVIII. 


Patents. 

Sugar ;    Process  and  apparatus  lor  preventing  and 

othei  extract  solutions  from  clouding  or  discolourim) 
irh,  „  l„  ing  cooled.  J.  Hawlev.  Ltd..  and  S.  H.  Saunders. 
Liverpool.     Eng.  Pat.  5438,  March  6,  1909. 

The  solution  (of  sugar,  etc.)  is  cooled  in  a  partial  vacuum. 
The  apparatus  comprises  a  closed  container,  which  may 
be  partly  or  wholly  jacketed,  and  contains  a  rotating 
appliance,    through   which  and  also  through  the  jacket  I 

bug  liquid  su(  h  as  water  may  be  passed.     The  container 

is  connected  with  means  for  diminishing  the  pressure. 

— T.  H.  P. 


Heating  tin   but  slices  in  tin   diffusion  process;    Method  fj 
.     H.  Stcekhan.     Ger.  Pat.  216,836,  Feb.  26,  190$ 

The  juice  in  the  freshly-charged  diffuser  is  circulated  not 
only  through  a  heatl  r.  but  also  through  one  or  more  of  the 
preceding  diffusers,  and  simultaneously,  juice  is  with- 
drawn fr<m  another,  say  the  third,  of  the  pre,  ding 
diffusers.—  A.  S. 


Carbohydrates    into   hydrocarbons;    Proctss  for   cm 
.     A.  Heinemann.     Fr.  Pat.  407,204,  S(  pt.  21,  190$ 

SraEng.  Pat.  13,252  <  f  1908;  this  J.,  1909, 1157.— T.F.R 
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al   noli  i  071   ci  rtain  <  urn  nt  questions  in 

.      K.  Montane.     We,  h.  f.  Bran.  1910,  27.  157— 159. 

I;,,,,  ,.,  ,, ,!,,,„  nj  ;7,  ,.                        i  horii     in  id    "'"I    pli'i^pln 
Phosphoric    acid    has     a     markedly     favourable     eti 


I  ,     win      FERMENTATION  INDUSTRIES 


uaflfyii  rated  or  infected  yeast,  most  of  the  infcct- 

inisms   being    killed   mid   llii    vigorous   yeasl    cells 

iirviving.      \tii-i    treatment    with    phosphorii     acid 

In     yeast    does    not    settle    rcadil) .    anil    [)i 

tlile    dillieulty     in    washing,     hut     this    drawliaek 

it  at  tend  tile  use  ill  primary  or  secondary  phosphates. 

iktmcnt  maj    be  carried  out  in   two  stages,   thus: 

I  tie    icp  east   is   treated   for  one   hour  with  a  3*3 

it  i i  I'll-  phot  ii    ai  nl.  01  foi  u  long<  i   i ' 

nth  t  weaker  solution,  at   a  temperature  not  exceeding 

Vftei    pouring    otl    the    supernatant    acid    Ii 
the  difficult]  '    is  overcome   bj    adding  t"  the 

sufficient   alkali  to  form   the   primary,    or    at    the 
i     dan    phosphate,   after   which   I  he  yeast 
quite   not  niiilly   in    washing       Rem  n  k  ihl  i 
results    have    been    obtained    in    pnutiee    bj    thi 
treatment,  t  lie  attenuating  |mwcr  of  the  yeast  having  In  en 
,  iuereased. 

initiation  o/  maltiny  Ion*  (rum  tin  ItHRI-rorii  in  iijhl. 
determination  ol  the  loss  ol  weight  which  occurs 
daring  the  malting  process,  by  weighing  lOOOcoim  ofthe 
barley  an'  the  mall  respectively,  i-  only  reliable  il  both 
j  and  i  he  mall  be  graded  i  hrnug  h  sievi  s.  and  1 1"' 
lonu  i  <>rn  weights  of  equally  graded  corns  of  each  com- 
l«reil  loget  her. 

Its  on  the  hot- miter  stet  i  Reports  on  the 

working  of  the  hot-water  steep  record  an  improvement 
in  tsith  lolour  and    flavour,    particularly   of   pale    beet 

i  considerable  diminution  of  the  loss  in  maltii 
The  undesirable  colouring  and  flavouring  principles  ol  the 
husks  are  eliminated  in  the  steep  waters,  and  the  warm 
water  has  a  favourable  influence  on  tin-  enzyme-activities 
in  the  grain.  !/■.->  time  is  occupied  in  steeping,  less  lime 
labour  in  turning  and  preparing  the  couches.  The  loss 
el'  weight    in   malt  mi;    is   reduced    by    |-.">     3"0    per   cent. 

lated  mi  barley  dry-weight,  with  a  product  of  equal 
quality. 

ration  of  pale,  well  dried  malls.      K,  r  the  prepara- 
tion of  pule  malts  it  is  desirable  to  bring  the  green  malt 
to  the  kiln   with  as  little  moisture  as  possible.     Barley 
which    has    been    restricted    in    the    sleep   requires    very 
fill  handling  on  the  Hooi  to  prevent  premature  wither- 
ing.    The  antlim-  considers  that  the  steeping  water  may 
be  absorbed  in  two  way-:    "  active  "'  moisture,  which  is 
and     superfluous     moisture.     With    the    hut- 
water    steep,    the    penetration    and    distribution    of    the 
•me   in   the   interior   of   the   corn    are    more    perfect, 
and  sufficient    "active"   moisture   is   absorbed    with   less 
total    moisture    than    in    the    cold-water    process.     The 
-  ran  be  set  up  much  drit  r.  and  t  he  supersaturate  n 
and  gelatmisat inn  of  the  outer   layers  of   the  corns   an 
1.  -n  that   tin-  green   mall   is  more  rapidly  dried. 

i  barley  husk  extract  ax  a  colour  standard. — A  il.uk 

Ooloured  barley  is  -'<■<  ped  for  two  hours  with  water  at  50° — 

.   with   the   addition   of   a    few    drops   "I    ammonia. 

The  extract  is  Altered  and  acidified,  and  the  precipitate 

ted,   washed,   i-e-disolved   in   dilute   ammonia   and 

K-preoipated  with  acid.     A  0-2  per  cent,  solution  of  this 

tance  in  dilute  ammonia  is  eminently  suitable  as  a 

■   lard,  even  for  "  colour  "   malts.  .  ,|.  p.  B. 


poison    in    yeast,    peptone    and    whealen    flunr.     F. 
Bayduck.     Woch.  f.  Bran..  1910,  27,   149-    151 
J.,  1908,  85   ;    1909,  486  ;    1910,  103). 

rCRTliER  investigation-  show  that  the  aHuiim-i-  -ailed- 
out  from  solutions  of  Wittc's  peptone  by  mean-  of  zinc 
Ulphate  or  ammonium  sulphate  exert  a  poisonous  ai  timi 
■  m  bottom-fermentation  beer-yeast  in  presence  of  aqueous 
-inrn-e  solutions.  Also,  on  extracting  wheat  flour  with 
W  i>er  cent,  hydroi  Woric  acid  solution  and  subsequent]] 
neutralising  the  liquid,  a  precipitate  is  obtained  which  is 
extremely  jioisonous  to  bottom  yeast  ;  the  filtrate  from 
this    precipitate,   on    addition    of    ammonium    sulphate, 


1 1.  Id    a    nb  t. mi .   whit  b  also  exi  1 1 

action    on   the   yea  t,     Fui  I  hi  t     »  hi  t     peas!    (race    K  i, 

without    diving,    and    com] I    mi. mil',  oi    living    oell 

ml  w.ih  sand  and   Meselguhr  and  extraoted  with 
water,  the  solution  when  treated  with  ammonium    o 
and  a  small  proportion  ol  ■  nlphuric  acid  givi    a  preoipitati 
ilistini  i  u  poi  -niiiiie-    to  yea  it      Till' 


mes ;     Filtration    <>l  .      M.  Holderei      C ptes 

rend..    1910,    150,   Tim     792. 

Catai  ibh  like  the  enzymes  previously  studied  nhis  J., 
1910,  10$,  292)  does  not  pass  through  a  porcelain  Biter 
if  the  medium   is  neutral   t"  methyl  orange   bul    passes 

through  easily  when  the lium  jb  neutral  to  phenolphtha- 

lem.  The  filter  i  impermeabli  to  pepsin  when  the  solution 
is  neutral  to  methyl  orange,  but  permeable  in  a  faintly  acid 
medium  or  one  neutral  to  phenoiphthalein.  The  addition 
..I  .alt-,  tut  example  I  per  oent.  ol  ammonium  sulphate  to 
the  medium  neutral  "f  methyl  orange,  onables  the  pepsin 

howet  t,  to  pass  through  the  filter  will t  loss  of  activitj 

Precipitated  emnlsin  when  triturated  with  water  to  form 
an  opalescent  solution  is  retained  by  the  filter  what 
ever  the  reaction  ol  the  medium.  Solutions  in  A  m 
sodium  carbonate, subsequently  diluted  with  much  water, 
follow  the  usual  rules:  the  enzyme  passes  through  the 
tiller  in  alkaline  solution,  but  i-  retained  in  a  medium 
, initial    to    methyl    orange.     Contact    with    the    Bodium 

i. nl ate    solution   rapid]}    destroys   thi    enzyme.      The 

precipitation  of  protein  by  acetii  and  from  an  aqueous 
extrai  t  ol  Bwcet  almonds  is  complete  when  the  medium  is 
neutral  to  methyl  orange.  Tins  filtrate  passes  readily 
through  paper  and  the  enzyme  passes  through  the  porcelain 

Sltei   whatever  the  reactii I  the  solution.     It  howevei 

acetic  acid  is  not  added  in  remove  the  protein,  filtration 
■  it  the  enzyme  is  entirely  prevented.  In  general  the 
addition  of  alkali  favours' the  solution  and  filtration  of 
enzymes  but  in  -nun-  cases  the  same  result  is  obtained  on 
using  neutral  -nil-  or  in  ids.-    K.  I".  A. 


Enzymic  action;    Influence   of  neutral  salts  on .     E. 

Starkenstein.     Biochem.  Zeits.,    1910,  24.  810     218, 

Prefab  itioks  containing  diastase  (from  the  liven  became 
inactive  when  dialysed,  but  then  activity  was  restored, 
to  a  certain  extent,  bj  the  addition  of'sodium  chloride. 
The  activity  oi  preparations  of  lipase  and  pepsin  was 
also  greatly  reduced  by  dialysis,  and  naturally  in  these 
ea-.--  the  ai  tivity  could  not  be  restored  by  the  addition  oi 
sodium  chloride.  The  experiments  with  the  diastas 
in, In  ,ite,|  that  a  definite  quantity  of  sodium  chloride  was 

required  by  the  molecule  of  the   enzyme  in  order  to  attain 
il-  optimum  a.  tn  ity,  and  that  it  was  rims  not  the  relative 
but  the  absolute  amount   ol  the  stimulative  neutral  sail 
that    was  ol   importance.     The  result-  also  showed  that 
it  was  only  in  the  case  ol  hydrolytie  enzymes  thai  neutral 
salts    had    any    pronounced    stimulative    action,     from 
further  comparative  experiments  upon  the  ax  tion  of  diastase 
upon  nee  starch  and  soluble  stai.  Ii.  the  authoi    t 
that   no  chemical  combination  takes  place  betweei 
.ii/vin.   and  the  substratum,  and  that  the  adsorption  of 
the  enzyme  by  stan  h  in  suspension  must  be  ri  garth  d 
purely  physical   phenomenon    quite   independent    of  the 
action   of   the   enzyme. — C.  A.  M. 


Fermented  sugar  lolulioi    .  Reactii 

Biochem.  Zeits.,  1910,24,  130 


C.  Neuberg. 


t:n. 


Somjtiohs  of   puri    dextrose  and  pure  sucrose  were  fer- 
mented  with   yeasl    as   completely  a-   possible,   and   the 
liquid-  filtered  and  concentrated.     In 
was  oplicallj  active,  the  rot  ttion  son  ijtro- 

rotatorj  and  sometim  7>  ■""l  """-I  "ndina 


- 


Cl.  xviii.— fermentation  industries. 


[April  so,  i»io. 


to  percent   _   ■  rding  to  the  instrument  - 

indii.ir.ions.  lying  between  -  !•:;  per  cent.  to  :  0-9  per 
cent,   (app  In   no  instance  did  the  concentrated 

liquids  reduce  Fehling's  solution,  aonallj  a  reduc- 

tion of  alkaline  ammoniacal  silver  solution  took  place 
on  heating.  Contrary  to  the  experience  of  man^  ohservers, 
ll\''  fermented  sugar  solutions  invariably  gave  the  o-naph- 
tlutl  reaction  for  carbi  hydrates,  but  no  distind  result  waf 
obtained  in  Tollens'  phlon  glui  inol  test.  In  5  cases  out  of 
IT  there  »,i<  a  positive  orcinol  reaction,  whilst  in  two 
instances  carbonylic  acids  conld  be  detected  with  certainty 
by  the  test    with   naphtl  I,   hydrochloric   acid, 

atul  ether.  Lactic  acid  was  usually  present.  Aibumei 
was  not  found,  although  in  mm  ml  of  the  experimints 
tlnn-  was  a  pronounced  coloration  in  the  biuret  test. 
Amino-acids  cou M  not  !»■  i-..lateel  ..  lait  that  supports 
Ehrlich's  statement  that  they  arc  fermentable  by  yeast. 
Purines  were  precipitated  from  the  liquids  by  cold  am- 
moniacal  silver  solution,  and  phi  sphoric  acid  in  inorganic 
and  organic  combination  was  found.  After  successive 
treatment  with  phosphotungstic  acid,  baryta  water  and 
lead  acetate,  a  slight  reduction  of  Fehling's  solution 
could  be  observed  in  some  instances,  and  after  treatment 
of  the  liquids  with  concentrated  hydn  chloric  acid  on  the 
water-bath,  there  was  a  pronounced  reduction,  probably 
due  to  hydrolysis  of  reversion  products,  nucleic  acid.  etc. 
The  optical  rotation  of  these  liquids  was  also  slightly 
increased  in  the  dextro-rotatory  direction.  It  would 
appear  that  the  optical  rotation  of  fermented  sugar  solutions 


is  to  be  attributed  to  a  complicated  mixture  of  substance-. 
produced     partly    by    synthetical    processes    duri] 
fermentation,    and    partly    by    the    autolytic    proteolytic 
decomposition   »  t    the   cellular  substance   of   the   \ 

I      V  M. 

Immersion  refracionuter  in  distillery  control;  Uses  0/  Ac 
Zeiss — — .  A  Frank-Ka111cn.cl7.kv.  Z.  angew.  ('hem.. 
1910,  23.  293—301. 

The  Zeiss  immersion  rcfractometer  is  capable  of  takirn 
as  important  a  place  in  the  control  of  fermentation  indue- 
tries  as  the  Hailing  saccharimeter.  When  provided  witi 
the  very  convenient  temperature  regulator  o)  Lowf. 
ol  servations  may  be  made  in  the  distillery  itself  u 
minutes.  Rcfractometer  observations  alone,  when  a]  - 
plied  to  a  went  in  fermentation,  give  an  accurate  record 
of  the  course  of  attenuation,  since  the  refraction  con- 
stantly diminishes  as  attenuation  proceeds.  Cot 
observations  with  saccharimeter  and  rcfractometer  vide 
perfectly  reliable  determinations  of  the-  alcohol  am 
dual  cxtiact  in  the  wort  at  any  static.  It  must  be  bom 
in  mind  that  the  extracts  of  different  materials  have 
different  refractive  powers,  and  the  author  has  constructed 
the  following  tables  for  use  with  the  two  instruments 
In  these  tables:  (a)  refers  to  potato  mashes  digested 
under  high  pressure;  (6)  to  maize  mashes  digested  uncle  1 
high  pressure  ;  (c),  which  is  the  mean  of  a  and  I,  to  citlie  1 
cereal  mashes. 


Table  for  the  Determination  of  Alcohol  and  Extract  1  Actual  attenuation)  in  uorts  by  means  of  the 
Saccharimeter  and  Refractometer  at  14  R.  (17°"5C.) 
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be  used  fur  the  valuation  of  maize,  by  the  determination 
of  the  extract  in  a  wort  saccharified  under  standard 
conditions. — J.  F.  B. 


H.t    and    h.,r    worts;     Temperaiun  corrections    in    the 

analysis   of  by  tin    immei  \ctometer.     V. 

-      -k  and  0.  Miakovaky.     Z    gee.  Branw.,   1910,  33. 
145-  1  18 

The  original  gravity  of  a  beer  is  readily  determined  from 
the  specific  gravity  and  the  refractive  index  as  observed 
by  means  of  a  Zeiss  immersion  relractometer    this  .!.. 
1905,630;    also  preceding  abstrari  i.     As.   bibwever,    the 
this  instrument   have  to  be  made  al    17-5°C, 
a  slight  inconvenience  may  be  fell  by  some  in  its  use.     In 
p  ome  this  difficulty,  a  table  of  corrections  has 
prepared  from  which  the  refractive  index   observed 
.it    anj    temperature  between  15C  and  25  C.  maj  be  con- 
to  its  value  at   standard  temperature.     Refracto- 
ini-tiT  readings  taken  at  ordinary  room  temperatures  and 
corrected    by   the   table   agree    within  0*1    of  a    degree 
with   those    read    directly     under     standard    conditions. 

-^R.  1.    S. 


Acetaldehydt     in    alcoholic    media;     Circumstances    which 

famur  tin   formation  and  disappearance  of Tiillat 

and   Sauton.     Bull.    Soc    ('him..    1910,   7.   244—249. 

Thk.  authors'  experiments  show  that  acetaldehyde  is  not 

a  normal  product  of  alcoholic  fermentation,  but  must  be 
regarded  as  an  oxidation  product,  since  its  formation, 
though  largely  dependent  on  the  presence  of  li\  hilt  yeast, 
is  prevented  when  air  is  excluded.  If  the  solution  lie  1.  ft 
in  contact  with  the  yeast,  the  aldehyde  is  rapidly  con- 
verted into  acetic  acid,  and  ethyl  acetate  is  fc  lined. 

— F.  Soon. 


Wines;    8vlphn  Influena    of  Ih    sac- 

charim    matters  on   tht    content  of  combined  sulphurous 
acid.     X.  Rocques.     Ann.  Falsific,   1910,  3.  94—99. 

With  regard  to  the  fixing  of  a  maximum  limit  for  the 
quantity  of  sulphurous  acid  which  shall  be  allowed  iii 
wine,  the  author  points  out  that  a  uniform  limit  would 
not  be  applicable  to  all  wines;  a  quantity  which  would 
he-  useful  in  the  c  ;t-e-  nf  gauterne  wine-  would  be  objec- 
tionable in  dry  wine-,  like  (.'haMi- ;  an  average  limit 
would  met  satisfy  the  manufacturers  of  cither  class  of  wine. 
Again,  it  would  tie  almost  impossible  to  classify  wine 
and  to  fix  limits  for  each  class.  It  is  impracticable  to 
limit  tie-  sulphurous  acid  in  proportion  to  the  amount 
cf  Baccharine  matter-  in  wines,  since  the  effective  action 
of  the  sulphurous  acid  is  not  a  definite  function  of  the 
content  e,f  Baccharine  matter.  It  might,  however,  be 
feasible  to  fix  a  limit  for  the  amount  of  free  sulphurous 
acid  permissible  in  ■■<  wine,  hut  more  evidence  -In -del  he 
obtained  regarding  the  minimum  quantities  of  sulphurous 
a/id  which  arc  found  t"  bi  or  effective  for  each 

class  of  wine. — \Y.  1'.  S. 


Removal  of  sulphites  from  — by  means  of  hexo> 
mefhylenetetramine.  Fonzes-Diacon.  Ann  Fal.-itie ..  1910, 
3,  100—106. 

Thk  decomposition  of  hexamethylenetetramine  in   wine 

results  in  the  formation  of  ammonia,  and  the  presence  of  an 
emu-ual  proportion  of  the  latter  in  any  wine-  i-  an  indication 
that  the-  former  substance  has  been  added  to  the  wine. 
The  detection  of  the  presence  of  formaldehyde,  however, 
affords  more  certain  evidence  that  the'  wine  ha-  been 
treated  with  hexamethylenetetrftmine,  but  the-  test 
proposed  by  Rouillard  and  Goujon  (this  J.,  1910,  22!') 
is  open  to  the  objection  thai  i<  iss  reaction  fecr  aldehydes 
in  general  and  that  acetaldehyde  would  five-  the-  cole 
Tests  which  are  characteristic  e,f  formaldehyde 
tie  applied  to  the-  distillate-  from  the  wine.      W.  P.  S. 

IMfdin'/    inositol    in     organic     mixtures.     Meillere     and 
Fleury.      S.,    XVII. 


Patents. 

/.'/.»■(<'./.     /',.....  ,./  filtration   fui        —  and  inn,-, 
purposes  anil  apparatus  then  lor.       A.  Belgeonne,  I 
Lez-Bruxelles,    Belgium.       Eng.    l'at.    5583,    Mai 
1909. 
Compressed  air  or  a  mixture  of  air  and  water  is  intrn 
Icy    mean-  "f  a    system   of   fixed   or    movable  disti 
above    and    adjacent    to    the    bottom    of    the    vat    during 
filtration  of  the  liepicer.  the  pressure  of  the  air  or  mixture 
!<<-.!iLr  -ii'  It  as  t"  pin. line-  a  movement  of  the  gra 
prevent   tc"  great   a   settling  without,  however,  violently 
agitating    and    mixing    the    grains   and    liquid.     The   dis- 
tributors   may    consist    of    two    bells    which    an-   an 
mouth  tc  mouth  and  into  which  the  air  or  air  and  watei 
an-  supplied,  the  free  space- bet  ween  the  bell-mouths 
adjustable,   -o  that   the  air  or   mixture  may  he  di 
in  a  thin  layer  in  a  horizontal  direction.      In  the  application 
of    the    process    to    wine-filters',    filter- presses    and 
apparatus,  the  latter  are  combined  with  distribution 
her  the  air  or  mixture  issuing  into  the  compartments  of  the- 
tiller  and  connected  with  feeding  conduits,  the  distribution- 
tubes   producing  a  division  under  uniform  pressure  of  the 
a  ii"L- mixture  in  the  different  compartments  of  the  apparatus. 
An  apparatus  is  described  for  the  disaggregation  of  grain 
or  the  like  in  filter  vats,  filter  presses,  mash  tuns.  etc. 

— T.  HI'. 

Wort  jilt>  r  [pit:  r  pr<  aw].      Mast-hincnbau-Anstalt  Humboldt, 
tier.  Pats.  216,414,  Feb.  20.  1908,  and  217.504,  April  :t. 

I  lie  is 

In  tie-  filtration  of  wort  ley  means  of  filter-presses,  the 
cakes  never  till  the  chambers  completely,  a  free 
being  always  left  m  the-  upper  part,  through  which,  miles- 
tpecial  provision  be  made,  the  wash  water  passes  uii 
impeded,  without  performing  any  useful  function  The 
present  patents  arc  intended  to  overcome  this  difficulty. 
1 1 ).  The  water  inlet  and  outlet  chambers  of  the  press  an 
provided  in  their  upper  parts  with  partitions  at  such  a 
height  that  the-  whole  ecf  the  wash  water  is  caused  to  tie  « 
through  the  cake  in  the  adjacent  filter-chambers.  In 
order  that  the  upper  surface  of  the  mash  in  the-  tiller- 
chambers  may  lie  as  level  as  possible,  a  rotatable  rod  or 
bar  may  In-  fixed  in  the  upper  part  of  tin  chamber  bo  as  tc 
level  the  surface.  (2).  The  water  inlet  chambers  "i  both 
the-  water  inlet  and  water  ecutlet  chambers  arc-  constructed 
with  their  upper  walls  at  a  lower  level  than  the  upper  mills 
of  the   filter  chambers.    -A.  S. 


Sterilising  agent;    Manufaclurt    of  n  nml  apparatus 

for  sterilising  and  cleansing  brewers'  casks,  vats  nml  othtt 
vessels  contaminated  ^n  iiiitrejnclinn  pmditets.  A.  E. 
Sherman  and  L.  C.  Lutyens,  London.  Eng.  l'at. 
7419,  March  27.  1909 


A  STERILISING  agent  is  made  by  either  (1)  gasifying 
paraformaldehyde  by  heat  and  permitting  the  gas  to 
percolate  into  liquid  ammonia,  preferably  at  a  temperature 
of  47-55°C. ;  or  (2)  introducing  gaseous  ammonia  at  a 
temperature  of  about  65°  C.  into  a  solution  of 
paraformaldehyde  and  allowing  the  absorption  to 
proceed  until  crystals  of  hexamethylenetetramine  lie- 
gin  to  separate.  The  apparatus  comprises  a  generator 
nil  container  for  the  cleansing  agent,  and  s  punM 
or  other  device  for  assisting  in  discharging  the-  agent 
to  the-  \e-se-l  to  be  purified.  Strongly  acid  c  a-ks 
ere  subjected  to  preliminary  treatment  with  gaseous 
ammonia,  whilst  with  wine  casks,  sulphur  dioxide 
is   used  for   this   purpose- -T.  H.  P. 

•  in  drying  grain  or  tin   Met  ;    Drum  for  —         H. 
Nissen,     Christiania,     Norway.      U.S.     Pat.     951,886 

Mar.     I.",.    I'.IHI. 

The  drum  consists  of  an  outer  perforated  casing  provided 
with  a  central  perforated  tube;  both  pint-  are  mounted 
horizontally   and   an-  capable  of  rotating  in  relation  to 

each  other.  Four  -e-ls  of  blades  are  fitted  on  the 
outer  surface  of  the  central  tube,  two  of  the  sis 
being     inclined     in     one-     direction     anil     the     alternate 
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i  In'    opposite    direction,    no    ilmt     the     grain, 

.  i     1,,-t  ween    i  lie   1 1  ntral    tube   ami    the 
ling,  is  conveyed  outwards  and  towards  J  he  rigl 

1 1-,,  outwards  by    tl th(  i 

liladi          Phe   t:.i-   with   which   the   gi  tin   i     to    be 
ii. -.1  i  h gh  '  lie  central  tube.      W.  I'.  S. 

aromnhf  conslitv,  iif*  nj  nittitrttl      — .      Rheinischc 
Weinkellerci.   C  It.   Wagner.    I'r.   I'm.   «)7.  Otil,    Sept. 

oi    noil  alcoholie    u  ino    by    dist  illal  ion 

n.ItT     re. In    ed      |"         in  ■      I-     e.o  I  icd     OUl      111     I  hi  ec 

i  tin-   fire)    stage   the   temperature    "I    tin    wine  and   the 
«grw  of  vacuum  are  so  regulated  thai   only   the  highlj 

nstitucuts  an-   \ullulniwn.    whilst    the 

i  il  itiliscd.     The    aromatic    va] i       in 

'i    a    receiver   containing   an   absorption 
ised   oi    dealcoholised    wine,   grape    must    anil 
rtir  lirsl  receiver  i-  then  cut  oil.  and.   in  tin 
thi     heavier   aromatic   substances   together    with   n 
i]   nhol  and  water  arc  distilled  over.      The 
il   alcohol   and  watci    an    e<  itidensed  m  a   suitable 
li  Isl  tin-  aromatic  substances,  which  an-  still  lighter 
ban  the  alcohol,  are  conducted  onwards  through  i     i    c   d 
n  vessel.  This  vessel  i-  next  cut  off,  anil  the  distilla- 
tion of   the   alcohol    is   completed    in    the   ordinary    way. 
PM  contents  of  the  absorptii  tl  vessels,  charged   with  tin' 
bouquet    of   the    wine,    arc   then    mixed   with   the   residue 
fr.nn    thi'    still.      J.  I'.  B. 


Miuh  and  other  liquids  ;     [utonmtif  apparatus    for  sulphit- 
\.    Slartinand   and    K.   Savournin.      Fr.    Pat. 
107,106,    Vug.   U,  1909. 

\\     automatic     sulphur- burning    furnace     is     described 

OHtaining  a   number  of  su|icrposcd   trays,  each  provided 

i    nr   conduit    immediately    over    the    combustion 

Tin    ascending    |»i|H'.    up    which    the    vapours   of 

mlphur    dioxide    travel,     is    enole.'l    externally    by    means 

<>f  a  water-jacket.     The  vapours  arc  aspirated  and  brought 

willi  the  lic|iii(l  to  In-  treated   by    means  .,1  n 

small  turbine  operated  by  a  falling   dream   of   the   lii|iii(l 

i-clf.     The  turbine  is  connected  externally  with  a  \  entilat- 

which  supplies  air  t"  the   sulphur  furnace.     Thus 

ilhustion  is   regulated   automatically   by  the    Mow    of 

liquid   under   treat  ment.      .1.  I'.  I',. 

gUmiiHition   ■>!     ■' :       odours  and  flnmu 

Of  manufactun   oj  L    Nathan.     Fr.  Pat,  HtT.liiH. 

Is.    1909. 

r   to   elimin  jectionable   odours   ami 

flavours  from    the    beer,    the   hot    wort    is   subjected    to   a 

treatment    in   which   a   current    ol    carbon   dioxide 

llj   through  it.  an  1  the  moisture  which  is 

I  by  tic  gas  i-  eon  leased   bul   i-  nol   returned   to 

the  wort.     The  aeration  of  the  want  may  also  be  ensured 

n  tie-  -ami'  treatment  by   mixing  definite  quantities  of  air 

with  the  carbon  dioxide  during  the  cooling  of  the  wort. 

.1.  F.  B 

Vinegar  from  whey  ;    Process  for  obtaining  table .     P. 

Ltmouroux,  Pans      |.;ML,.  pat.  5562,  Mar.  8,  1908 
Whiy  is  submitted  to  the  action  of  an  enzyme  such  as 

■'■  'i'  the  presen f  i  n  ordei  to  i  onverl 

se  into  dextrose.     The  solution  obtained  is  then 

liolie  solution  is  divided  into  two 

!  ;    alcohol  is  added   to  one   portion  in  sufficient 

quant  ty  to  make  the  solution  contain  from   5  to    111  per 

'""'     "'    d.ohol.    and    acetic    fermentation         produced 

in  the  solution  by  the  addition  of  itytoderma  at  Fb.it 

nattier  liquor  is  then  added  gradually  to  the  other  portion 

of  the  fermented  whey,  so  that  the  whole  ,,f  the  alcohol 

nverted    into   acetic   acid    (sec   also    Fi 

'I.  of  1909:   this  .1..  1909.  9991      W.  P.  s. 

Vnn/aatwe  of  tartaric  acid.     Eng.  Pat.  11,694.     Set   \II. 
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I       '  .■  H6U  of  >'  »v      I..  Lindel      Coi 

rend.,    1910,    150.  B02     B04. 

Determinations   wen    mode,    undei    \  i      oodil 

ot  tic  i,i  ,i,i,  ,  ol  )  ao  1 1    il    i'"   'ii'  oi  in  I'.nl  dough  ami  the 
r  mati      powei    o  I    thi  titei 

i. illino   ii    with    ",  i,. ic       in     lei  ■  i    doughe  the  number 
ii    ell     in .  i    i  i       nosl    hut    the   enzymatic    powei 
minimum;     in   denser   doughe    the   reverBe   is   tic   i 
1 M  in •  ,  i     e    .  ii    i'  in  pei  ai  mi    from   20    to  30   C    favoui  - 
multiplication    but    decreases  enzymi     action,      deration 

dtiplii  'i f  Me  yeast  inn  is  not  indispensable. 

When  ioo  min  li    M  i  i         laded   to    >  dough,   very   little 

niultii'liiMi takes  place.     Thus  of  tei   Isl rs  at  20  <'.. 

yeast  introduced  into  dough  in  thi    proporl I   I    1000, 

•J   1000,  I    lOOOan  I  B   I In  i  multiplie  linthe  proportions 

oi  si    i>  i,  3-7,   I  *8  respectively.     Pressed  yeasl  oonfc 
mi    5    million    cells    in    O-Olil    iinn.  ;     dough    not  D 
c  nit  iins  about   I   pari   of  yeast   pet    lot  hi.     K.  !•'.   \. 

'Determination  <>/      — .     E.   Polenske. 
Arbb.  Kais.  Gesundh.-Amt,  1910,  33,  563     579.     Chem. 

/••ui,..  linn.  |,  1059     1060 

Foe  the  determination  of  Eat  in  vegetable  materials,  the 
1 1  iwdored  air-dry  substance  is  well  mixed,  and  3  4  grms.  in 
of  flours  or  meals,  or  1  l*5grms.  in  the  case  of  sub- 
stances (cocoa,  oil-seeds,  etc.)  rii  her  in  fat,  are  weighed  into  a 
stopp  "il  Erlenmeyer  Bask,  of  Jena  glass,  oi  220  250  c.c. 
i  ii.n  it  j .  1 1  in  in.  7  cm.  ;  height  up  to  bottom  of  uei  k,  alum; 
15  cm.;  weight,  with  stopper,  about  55  grms.  25  c.c.  oi 
hydrochloric  at  ill  (73  grms.  of  acid  of  sp.  gr.  L-125  pi  i  UI  re  I 
arc  added,  and  the  Mask  is  fitted  with  a  reflux  tube  and 
heated  for  20  minutes  in  a  boiling  water  hath.  After 
cooling,  5  c.c.  of  ammonia  of  sp.  gr.  0-96,  -ii   c.c.   of  '.mj 

per  cent,  (by  vol.)  alcohol,  and  50  i  ■    hei  (mi  asured 

at  Is  C. )  are  successively  added,  the  flask  being  meanwhile 
i  loled,  and  after  shaking,  50  c.c.  (measured  at  18  C.) 
ol    petroleum   spirit,  of  b.pt.  50      55  C  are  introd I 

ami  tin-  whole  well  shaken.  The  Mask  is  now  placed  in 
water  at  is  C.,  and  after  15  20  mins.,  52  c.c.  of  the  cleai 
solution  of  the  fat  arc  pipetted  off,  and  passed  through 
i  funnel  containing  a  plug  of  cotton-wool  into  a  tared 
distilling  Bask,  the  rati  i  Mow  being  adjusted  so  that  the 
solution  is  filtered  in  about  In  nun-.  Thi  cotton-wool  is 
washed  three  times  with  -  C.C.  of  a  mixture  of  ether  and 

petroleum  spirit.  A  few  small  particles  oi  very 
finely  powdered  pumice  an-  added  to  the  liquid  in  the 
distilling  Bask,  the  solvi  ni  is  distilled  off,  and  the  Mask  and 
residual  fat  are  dried  for  J-hour  in  a  water-oven,  then 
cooled  and  weighed.  In  the  case  of  animal  substanci 
sui'h  as  flesh  and  cheese,  the  sample  is  rolled  in  tinfoil  for 
weighing.     1  — 1-5  grin,  of  substance  is  weighed  into  the 

Erlenmeyer  flask.     In  the treof5c.c. 

of  concentrated  Bulphuric  acid  of  sp.  gr.  l-sl  1-84, 
ami  o  c.c.  of  water  is  added,  whilst  with  ■  heese,  6  c.c.  oi 
acid  ami  HI  <•■'■■  of  water  an-  used.  The  tlask  is  then  fitted 
with  a  reflux  tube  and  in  the  former  case  heated  in  a  boiling 
water  bath  until  solution  is  effei  ted  and  thi  a  for  10  mil  n 
longer,  whilst  in  the  latter  case,  the  contents  arc  boiled 
gently  over  a  small  flame.  The  acid  liquid  is  diluted  with 
fn  c.c.  of  water  (35  c.c.  iii  the  ui"  of  cheese),  and  aftei 
cooling,  is  shaken  vigorously  for  1  nun.  first  after  addition 
oi  oil  e.c.  of  ether  (measured  at  Is  C)  and  then  after 
further  addition  of  50  c.c.  of  petroleum  Bpii 

After  allowing  to  settle  at   Is   C,  i'.'-. f  the  solution 

of  fat  are  pipetted  off,  and  the  determination  completed  as 
described  above.  It  is  stated  that  the  quality  ..f  the  fat 
is  not  appreciably  affected  by   I  at.     Tin 

method  yields  results  nearly  tw lined 

by   t Ho  usual  Soxhlet   extraction   process  in  the  casi 
s  poor  in  fat.  bread,  and  lean  flesh.    -A.  & 

Rapueed-cakes ;    Important*  of  laboratory  -for 

fudging  tin   character  of  .     <!.  Jorgi  usen      I 

Vers.-Stet  .    L910,   72.    I      Hi  hem.   Zentr.,    1910,    1. 
1048 
The  .nit in u  i    affirms  his  lis  J-,  1900,  n.">i  that 

the   mustard  oil  produced  from  rapeseed-cakfl  sometii 
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as  ;i  poison.     The  earner  Btatement  that  a  mustard 
oil  of  low  nitrogen  content  ie  evolved  from  rapeseed-eake is 
scarcely  accurate.     Indian  seeds  contain  from  0-31  to  0-66 
|kt  .flit,  of  mnstard  oil.  yielding  thiosinamme  contaii 
from  16-55  to  21-38  pe)  cent  of  nitrogen.     Six  commercial 

■mens  of  rapeseed-cake,  \i  hich  caused  illness  when  used 

derable  quantities  of 
seeds  la  many  cases  u  i-  possible  to 
form  an  opinion  ae  to  the  harmlessness  01  loxuity  of 
rapeseed-cake  from  the  results  of  laboratory  tests.  If.  on 
i  sample  of  rapeseed-cake  with  white  mustard 
ami  water,  0-8  per  cent  of  mustard  oil  is  produi  ed  in  1  hour, 
and  th'-  thiosinamine  derived  from  tin-  mustard  oil  contains 
22-5  pei  cent,  of  nitrogen,  ami  if.  further,  one-half  of  the 
mustard  oil  is  developed  on  treatment  with  water  and 
thymol  for  17  hours  at  :!.">  ('..  then  the  sample  should  not 
boused  as  a  cattle-food.  If  the  nitrogen-content  of  the 
bhiosinai  line  is  less  than  22  per  cent.,  then  no  injurious 
effei  ts  are  to  he  antii  ipated,  even  though  about  1  per  cent. 
of  mustard  oil  i-  dl  veloped  in  i  hour  on  addition  of  white 
,  mustard  ;  the  lower  the  nitrogen-content  of  the  thiosina- 
mine. the  greater  is  the  permissible  quantity  of  mustard  oil. 
If  a  .  onsiderable  quantity  (over  0-6  per  cent.)  of  mustard 
oil  is  produced,  and  the  thiosinamine  contains  over  22  pi  i 
cent,  of  nitrogen,  then  <  are  should  be  exercised  in  the  use 
of  the  rapeseed-cake  as  a  cattle-food,  especially  if  active 
mvrosin  he  present  Rapeseed-cakes  yielding  a  mustard 
oil  containing  an  unusually  high  percentage  of  nitrogen. 
develop  a   far  more  pungent  odour  than  others.     If  one 

:i  be  treated  with  water  and  a  small  quantity  of  white 
mustard,  and  allowed  to  stand  for  1  hour  at  the  ordinary 
temperature  in  a  tightly  closed  tube,  a  much  more  pene- 
trating and  pungent  odour  is  produced  in  the  case  of 
samples  likely  to  prove  injurious  to  cattle. — A.  S. 


Cafleiiu    in  t,n  and  in  raw  <i"<l  roasted,  coffet  ;    Accurate 

method  fortht  determination  of .     J.  Burmann.  Bull. 

Chim.,  L910,  7,  239— 244. 

1'ni  grms.  of  th''  finely  ground  coffee  or  other  material. 
nit  weight  in  th'-  Bteam-oven,  are  shaken  for 
10  minutes  with  oil  cc.  of  ]«  troleum  ether  (sp.  gr.  003 — 
i  -■,'  .  nl  the  ethereal  extract  is  decanted  through  a 
filter  ;  tin-  residue  i-  then  shaken  with  a  further  2.">  cc. 
of  the  solvent  and  is  finally  washed  on  the  filter  with  a 
third  portion,  also  of  25  cc.  The  filtrate  is  evaporated  to 
obtain  tin  fat.  and  the  residue,  free  from  fat.  is  intro- 
duced, whin  dry.  into  a  stoppered  flask  and  agitated  for 
some  minutes  with  150  grms.  of  chloroform;  5  guns,  of 
a  in  |ni  cent,  solution  of  ammonia  are  then  added,  and 
tie-  whole  is  frequently  and  vigorously  shaken  during 
half-an-hour,  after  which  it  is  filtered  through  a  porcelain 
funnel  containing  a  double  thickness  of  filter  paper, 
previously  moistened  with  chloroform,  and  tin-  filtrate 
is  evaporated  on  He-  water-hath.  The  dried  evaporation 
of  (rude  caffeine  i-  dissolved  in  a  very  little 
Mid  introduced  into  a  test-tube.  1.3 — 18  cm. 
long  aiel  15  18  linn,  in  diameter,  which  is  constrii  ted  to 
about  half  the  diametei  at  two  points  about  20  mm.  from 
either  iid  :  the   whole  of  the  solution   into 

be,  tie  chloroform  is  evaporated  on  the  water-bath 
and  the  tube  dried  at  l"ti  C.  or  in  vacuo  ;  a  loose  plug  of 
asbesfa  -  i-  now  adjusted  in  the  lower  constriction,  the  top 

tube  i-  filled  With  Cotton  wool,  and  it  is  then  head  il 

to  2H>       2I1'    C.  in  a  bath  ol  paraffin  reaching  to  the  lop 

of  the  lower  constriction.     In  about  3  hours  all  the  caffeine 

sublime:  into  the  centre  of  tie-  t  ube,  and  the  lower  portion 

i  ut  oil  and  tie    alkaloid  di  i   with  a  little 

■    riii  ;     tin      solution    is    received    in    a  tared 

and,  after  evaporation,  the   i Bed  caffeine  is  dried  and 

weighed.  2-3  mgrms.  (the  weigh!  of  caffeine  dissolved  by 
100  i  ,,;  petroleum  ether)  hould  be  added  tot  he  weight 
obtained.     F.  Sodn. 


i  .■  composition     of    ■ .     K.     Paladino. 

Bioc  hi  m    /•  its.,   I'HC  24.  263-    265. 

Thk  follow  i  were  obtained   in  the  analysis  ol 


figs  {}'iru.<   carica),  and  of  a  large  sample- 
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•  Including  seeds. 

— C.  A.  M. 

Mushrooms  : 

/'    tinctive  reaction  for  - 

11.  Leewry 

Apoth.-Zeit.,  1909.  24,  923. 

The  aqueous  extract  of  the  common  edible  mushroi 
gives  a  violet  colour-reaction  when  floated  on  strong 
sulphuric  acid.  The  colour  disappears  on  warming.  A 
large  number  of  other  edible  and  poisonous  fungi  have 
been  tested  thus,  including  the  very  dangerous  Amanita 
phalloides,  which  is  sometimes  mistaken  for  the  mushroom  ; 
in  no  case  was  the  violet  colour  obtained.  The  reaction 
is  evdent  with  various  sauces  in  which  mushrooms  are  an 
ingredient  :  it  might  be  used  to  prove  the  identity  of  sunn 
commercial  preparations  of  mushrooms,  and  of  the  dri 
fungi  employed,  on  the  Continent,  for  culinary  nurpi 

—J.  0.  B. 

Colloids;    Investigation  of  the  physical  alterations  of 
IX.   Alkali-iilliiimiii.      W.  Pauli    and    H.    Handovsky. 
Biochem.    Zeits..    1910,    24.   239—262. 

There  is  a  pronounced  parallelism  between  the  behavioui 
of  alkali-albumin  and  of  acid-albumin  (Biochem.  Zeits. 
1909,  18.  340).  The  coagulability  by  heat  or  by  tie 
addition  of  alcohol  is  restored  to  both,  in  the  former  - 
by  the  addition  of  alkali  in  excess,  and  in  the  latter  bj 
.m  excess  of  acid.  An  analogous  decrease  in  the  viscosity 
of  both  compounds  also  occurs  under  the  same  conditi 
In  both  cases  these  alterations  in  physical  conditions  an 
to  be  attributed  to  a  common  cause,  viz.,  the  differenci 
between  ionic  and  electrically  neutral  albumin,  vim) 
produces  a  great  difference  in  the  hydration  and  aggregatun 
capacity  of  the  albumin  molecules.  With  regard  to  tin 
coagulation  of  alkali-albumin  by  heat,   the  experiments 

described  in  detail,  show  that  coagulability  is  also  rest 

by  tin  addition  of  neutral  salts,  which  apparently  entci 
into  direct  combination  with  the  protein,  and  that  in  tliit 
respect  the  salts  of  metals  of  the  alkaline-earths  are  greatly 
superior  to  alkali  salts.  In  like  manner,  alkaline-earth  saltt 
have  a  greater  effect  than  alkali  salts  in  reducing  tin 
viscosity  "f  alkali-albumin,  which  the  authors  attributi 
to  tin-  greater  production  (in  the  former  case)  of  electric. illy 
neutral  particles  at  the  expense  of  ionic  particles.  Then 
appear-  to  be  an  antagonism  between  alkaline-earth  i"ii> 
and  alkali  ions  as  regards  a  definite  combination  with 
albumin,  so  that  small  quantities  of  the  former  can  onlj 
l,c  replaced  by  relatively  large  quantities  of  the  latter 
\-  was  anticipated  also,  the  "swelling"  up  of  alkali- 
glutin  (from  gelatin  and  sodium  hydroxide)  was  checked 
by  the  addition  of  an  alkaline-earth  salt  to  a  far  greatei 
extent  than  by  an  addition  of  an  alkali  salt,  Tims  an 
addition  of  barium  chloride  caused  a  reduction  in  tin 
"  swelling  up"  (Qucllung)  of  4-1-0  per  cent.,  whereas  thf 
reduction  caused  by  an  equivalent  quantity  of  potassium 
chloride  was  only  24-4*)  per  cent— C.  A.  M. 

Alimentary  products  :    Colours  employed  in  the  manufactWt 

of -.     A.    Gautier,    Pouchet,    Thoinot,  Mosny,  sod 

Behal.     Ann.    Falsific,    1910,   3.   81—87. 
The    authors,    who    formed     11    Government     Commissioi 
to   enquire    into   the    use    of   colouring    matters   in    th» 
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..i    aliment  <  t«    in    \  iew     ol     new 

Il  I"        Un- 
til!'       Iiilr i  Fn <•)      an      follows   : 

l.i      till'      |ll\H    It  \       HI  i     II   l"ll 

mil  tn  dycsl  nit's,  tlir  ii-.'  nl  the  l.ii  t.i 
.  luted    in   lu'i  Is,    Inittoi .    i  i.    .    ami    in 

i  In hiii Is  mi.Ii    is  milk,  wine,  eider,  perry,  Ik-it, 
insn  mill    il.iik .      Ill-'     ibi     "i    ca 

mil  i hineal  may  1"'  |«'i  inittocl  for  il lorittion 

i  in  the  othei    l I,  bo  me 

light   lie  allowed   For  colour  mil' 

i'     'i  mill i.    confei  i  ionei  j .    and 

which  are  consumed  daily,  hut   these  dyestuffs 

non-injuriouB,  used  onlj  m  ■  n  <ll  quantity,  and  be 

■tally    pure.      Where    the   dyestuff   is    a    salt,    the 

salt    should    In'   employed    in    preference    to   the 

in    sit  It .      The  dyestutfs   should    !"• 

•old  iii  packets  which   must   have  a  label  giving  both  the 

id     ehemieal     name    ol     the    article.     The 

list  of  the  dyestuffs  of  which  the  use  might 

U-     permitted      for     coloitrin  tionet  \        Bi  ifli  ne, 

Erythro  Bei   ;al  Rose,     Bordeaux      B,    Bordeaux     S, 

tal,  New   Cocci  ne,  Solid   Red,    Ponceau    RR, 

Scarlet   K.    \.  nl    Magentn,  Orange   I.    Naphthol  5Tellow  S. 

Vuritinine  (•.    Malachite  Green,   Arid    Green  ,1, 

Blue     liB,    Patent     Blue,    Paris    Violet,    and      Void 

■  I'.      (For  the  chemical    names   of   these  eolom 

1-219.)      Black  dyestuffs  (sulphonatedindulines 

i.uilil   not    he   used,   as   the   commercial 

llj     mixtures    without    definite    chemical 

Hon.     The     above     mentioned      dyestuffs     may 

be    employed    for    colouring    the    sugar    decorations    on 

but   the   pastry  itself  should   not    be  so  coloured), 

i.  Syrups   and    such    sweets 

likely  to  be  largely  consumed   by  children  should 

ir  dyestuffs.     The  Commission  sits  mi 

with  the   practice  of  colouring  Bugar 

with   ultramarine   nr   caramel,   or   with   the   use   of  small 

[lineal  or  i  armine   for  colouring   pastry, 

etc.— W.  P.  S. 


Sodium    benzoate,     coal    tar    colours,     >in<l    saccharin     in 
food  products;    Summary    of    tl"     StaU     and     Federal 

ruling  of [in   U.S.A.].      T.   E.  Lannel. 

Amer.    Food   .1.  ;    through    Midland    Drugg.,    1910,   43, 

Ijcnzotite. — The  Federal  Rule  regarding  the  use  oi 

this  preservative  is  as  follows: — "  It  having  been  deter- 

inined    that    sodium    Itenzoate    mixed    with    food    is    not 

>i    poisonous,  ami  not  injurious   to  health,  no 

in  will  be  raised  undei   the  Food  and  Drugs  Act  to 

hi  food  provided  that  each  container  or  package  of 

rnich  fool   is  plainly  labelled  to  show  the  presence  and 

amount  of  solium   benzoate."     The  following  states  and 

territories  follow   this   rule:—  Alabama,    Alaska,     Arizona, 

Arkansas.    California,    Colorado.    Connecticut,    Delaware, 

•    of   Columbia.    Georgia,    Hawaii,    Idaho.    Illinois. 

Kansas,         Kentucky,         Maine,         Maryland. 

iisetts.  Michigan,    Mississippi,    Missouri.    Montana, 

hi,  Nevada.  New  Jersey.   New    Mexico,   New  York. 

OUahoma,  Philippine  Islands.  Porto  Rico.   Rhode  Island. 

i.     Utah.    Virginia.     Washington, 

W.  Virginia.    Tin-  use  of  a  limited  amount,  or  only  in  certain 

Is,  is   permitted  in  Florida.   Louisiana.   Minnesota, 

New   Hampshire,  N.Carolina,  N.Dakota,   ( >liio,  Oregon, 

Ivania,  Tennessee.  Texas.  Vermont.  Wyoming.       In 

i  here  sodium  benzoate  is  permitted,  its  presence 

Md amount  must'  dler than 8- point 

brevier  caps.     Tts  use  is  entirely  prohibited  in  Wisconsin. 

In  Indiana,  its  use  is  no!  specifically   prohibited,  but  the 

Food  and   Dairy  Commissioner  lias  ruled  it   to  be 

ssible. 

■r  nJaiir-. — The  Federal  Rule  upon  the  use  of  coal 

urs  in  foods  :s  as  follows  :.    "  The  following,  when 

inder  F.  1.  D.  76  and  77.  may  be  used. 

107      '       ranth  ;    56,    Poneean    3R.  :    .">I7. 

Erythrosine.     Orangi   shadi  :   85,  Orange  1.   Yellow  thadi 

4.  Naphthol  yellow  S.    Green  ihad,  :  4:i.>,  light   green  S.F. 


'   .'  692,    lo.li.  -  .il    Jp] 

following     I  \    the   Federal  i  ulc  : 

i  'alifoj  in. i    i  onni  cticul     ! 

ware,    I  list  iol    oi    I  olumbia,    Plot leorgia      B 

III -    Indiana,  Iowa,   Kentucky.  Maine,   lie 

Michigan,     Mississippi.      Missouri,     Vlontai 

1       ; !    i       'I''     Mew  Jersey,  N>-»   Mexi.  o,  New 
fori     V  Carolina,   Ohio,  Oklahoma,  Oregon,    Philippine 

Id  and       I'm  to    Etil  0,    Rhode    I    lunl.S     I 

Tenni     ei  ,  Texa     I  rtah,  \  et  mont,  \\  •  hington,  \\    \  irg 
W     i  Onsin.      In    the   follow  ing    -in.      1 he    M  ,     ,,) 
colours  is  permitted   when   plainly    stated   on   thi     label: 
Colorado,  Idaho,  Kansas,  Maryland,  Virginia.     The  use  of 
tin   '     colours    is    prohibited     in     Al  il  ama,     M  nm 
X.    Dakota,   Wyoming.     In    Louisiana,    tin    abovi     even 
oolours  may  be  used  wlun  a  e,  inn ,at.    of  freedom  from 
harmful    constituents     has    been    filed    with    the    Pood 
<  lommissioner.     I  n    Penm  ylvani  i    tin-    msi-    ,.t      , 
colout  i   is    prohibited  in  Byt  ups  for  fountain  u  i 
in  other  products. 

Saccharin.— "■  The  Government  has  not   published  any 

ruling  as  to  Hie  use  ,.i  saccharin,  but  ii  seems  to  be  tacitly 

understood    tli.it    it     may    be    used    if    tile    tart    .,t    it-    i, 

plainly  stated  on  the  label.     It  would  be  well  to 
it   as     saccharin,  an   artificial    weetenet .      Thi   i  j  pe 
should   nut    be  smaller    than  s. point   brevier  caps.       The 
state-  which  follow  tin    Federal  Rule  are  :  Alaska.  Aiizona, 
Arkansas,  California.  Connecticut,    Delaware,    Distrii 
Columbia,    Florida,    Hawaii,    Illinois,  Kentucky,   Maine, 

Maryland.   Massachusetts,  Mississippi,   Jlnhl.iii  i.   \.I.| 

Nevada,  V  «  Jersey,  New   Mexico,  New  York,  Philippine 

Island-,    Porto  Rico,  Rhode  Island,  S.  Carolina.  T. ■nm 

Texas,    Vermont,    Virginia.       Its    use    is    prohibited    in 

Ual.ama.  Iowa,  .Minnesota.  N.  Dakota,  Oklalc 
Pi  -insylvania.  L'tah,  Wisconsin,  Wyoming.  Ill  the 
following  states,  although  not  specifically  prohibited  bj 
law.  its  use  has  been  forbidden  by  the  executivi  on  the 
ground  that  it  is  a  deleterious  substance : — Colorado, 
Georgia,  Idaho.  Indiana,  Kansas,  Louisiana.  Michigan, 
Missouri.     New      Hampshire,     Ohio.     Oregon.     S.     Dakota, 

Washington.     It   may.be   used    in   I I    products   in    \. 

Carolina    provided   its   presence   i£    plainly  stated   on  the 
label.— J.  0.  B. 


Fruit  extracts;    Australian  regulations  for . 

Trade  J.,   April   14.   1910.     [T.R.] 


Board  of 


A  Statdtouv  liule  (No.  15  of  HUH)  dated  11th  February 
last,  repeals,  with  immediate  effect,  Regulation  lun  of  the 
Customs  Regulations  issued  on  26tb  October,  1909 
(Statutory  Rules  [26  of  1909),  and  substitutes  the  following 
regulation  regarding  the  standard  for  condensation  of 
fruit   extracts  and  juices: — 

"  The  standard  according  to  which  duty  shall  beel 
on  extract  of  raspberry  (non-spirituousj  is  hereby   can- 
celled, and  in  lien  thereof  the  following  standard  for  fruit 
extracts  and  concentrated  fruit  juices  is  substituted  : — 

"Fruit  extracts  and  concentrated  fruit  juices  (non- 
spiritnoiis)  Duty  shall  lie  charged  on  the  quantity  or 
equivalent  of  'fresh'  fruit  jui.is  into  which  such  fruit 
extracts  and  concentrated  fruit  juices  can  be  convei 
as  -hown  by  chemical  analysis,  provided  that  in  cases 
where  the  manufacture!  states  a  degl  i  inflation 

greater  than  that  shown  by  ehemieal  analysis,  duty  shall 
be  oharged  in  accordance  with  the  degree  oi  i  oneentration 
-tated  by  the  manufacturer." 


I'  >  I  KVT. 

i  '  \colati    and  cocoa  -       '  .     F.  Collett  and  M. 

Kekar.lt.    Chri  ;.    Norway.     D.S.     Pat    952,418, 

Mar.   15,   r.'H'. 

ii-.:     a    i ferment       apable  of  producing  1 

from  carbohydrates  without  evolution  of  |  dded 

tothematerials  contained  incommercial  cocoa  or  chocolate. 

— W.  P.  S. 
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XIXb.-WATER  PURIFICATION  ;  SANITATION. 

disinfect*  of  - by 

addition  of  acids  trexot-oxalu;  add).     E. 

Hailer.  Arbb.  Kua  Gesundh.'-Amt,  1910,  33.  .">00— 515. 
,.  Zentr.,  1910,  1.  1039—1040. 
The  disinfecting  power  of  phenols  ie  considerably  im  teased 
by  addition  of  acids.  Theaoida  examined  may  bearranged 
iri  tin-  following  order  with  respect  to  their  effect  :_  Oxalic 
a.  i,l  strongest  action),  sulphuric  acid,  acetic  acid,  tartaric 
acid,  oib  i  acid  (scarcely  any  action).    Testswith 

solution^-  of  the  acids  alone  without  phenols,  showed  that 
sulphuric  acid  is  superior  to  oxalic  .\,id  in  disinfecting 
power.    o-Cresol  is  somewhat  less  powerful  that  m-andp- 

iolase  disinfectant  Phenol  in"isomolecnlar"  solution 
proved  l»beTeiyweakasadisinfectantagainst«topAyforocct. 
™  Phenostal;"  and  also  the  compound  first  described  by 
Qapai ede  and  Watson  .Smith  as  phenylortho-oxalatc (this  J.. 
1883,  3-15).  is  regarded  by  the  author  not    as   a    phenyl- 

-  of  oxalic  acid,  but  as  consisting  of  oxalic  acid 
with  -'  niols.  of  phenol  of  crystallisation.  On  standing  in 
the  air.  it  gradually  loses'  phenol.  Oxalic  acid  in  hot 
solutions  can  be  determined  acidimetrii  ally  in  presence  of 
cresols,  but  not  in  presence  of  phenol.  The  presence  of 
phenols  do<  not  interfere  with  the  determination  of 
oxalic  acid  by  precipitation  as  calcium  oxalate  from  acetic 
:  on's.  and  subsequent  ignition  of  the  precipitate 
to  calcium  oxide.  Oxalic  acid  does  not  interfere  with 
the  determination  of  phenols  ,.y  titration  with  potassium 
bromate  or  by  Koppeschaar's  method. — A.  S. 

Lead  arsenaU   in   viticulture.     L.  Moreau  and  E.   Vinet. 
Comptes  rend.,  1910.  150,  787—790. 

The  quantity  of  lead  arsenate  remaining  in  grapes  which 
have  been  treated  with  this  insecticide,  although  only  of  the 

order  of  a  few  milligrams,  is  high  relative  to  the  small 
weight  of  the  grapes  at  the  end  of  May.  It  is  in  part 
eliminated  during  further  growth.  Three  weeks  or  a 
month  before  gathering,  about  0-27  mgrm.  of  lead  arsenate 
per  grape  was  detected,  corresponding  to  1-68  mgrms.  per 
kilo.  After  gathering,  a  small  amount  still  remains,  as  it 
can  be  detected  in  the  lees.  On  no  single  occasion  was  lead 
arsenate  found  in  the  wine  ;  it  is  completely  eliminated 
in  the  lees  and  possibly  also  in  the  marc. — E.  F.  A. 

Patents. 

Water  ;   Means  for  treating  .     W.  Jones,  Pontypridd. 

Eng.  Pat.  20,933,  Sept.  13,  1909. 
A  portion  of  the  water  is  treated  with  the  alkaline  or 
softening  reagent  and  then  returned  to  the  main  body  of 
water.  The  pressure  of  the  latter,  prior  to  filtration,  is 
reduced  by  means  of  valves  to  a  pressure  inferior  to  that 
of  the  portion  of  water  leaving  the  treatment  tank,  and  a 
non-return  valve  is  provided  in  the  pipe  supplying  this 
tank  from  the  main.  By  this  means  the  necessity  for  the 
use  of  pumps  is  obviated. — C.  A.  M. 

Water   purifying  nvd  softening   plant.      E.   A.    Andrews, 

Birmingham.  Eng.' Pat.  27,164,  Nov.  23,  1909. 
The  patentrelatet  to  means  for  stirring  or  mixing  reagents, 
such  as  mill;  of  lime,  contained  in  a  tank.  For  this 
purpose  the  water  to  be  treated  with  the  milk  of  lime  is 
allowed  to  fall  from  a  tank  through  a  pipe  fitted  with  a 
valve  ;  this  pipe  enters  the  top  of  an  air  chamber  which 
has  a  branch  pipe  ot.cn  to  the  outer  air.  The  water,  after 
falling  through  the  air  chamber,  passcsdown  a  pipe  extend- 
ing nearly  to  the  bottom  of  a  closed  tank,  and  carries  with 
it  a  considerable  volume  of  air  from  the  air  chamber. 
A  baffle-plate  fitted  to  the  end  of  the  pipe  in  the  tank 
cause-  the  air  to  rise  into  a  cylindrical  chamber  surrounding 
the  pipe,  whilst  th,-  water  passes  l  .clow  the  open  end  of  the 
cylindrical  chambei  and  fills  the  tank  up  to  the  level 
of  an  overflow  pipe.  A.-  the  water  rises,  the  air  in  the 
chamber  is  compressed  and  is  allowed  toeseape  through 
a  pipe  into  the  reagent  tank.  The  air  pipe  may  have 
several  branches  in  the  reagent  tank  so  that  the  air  is 
bubbled  through  the  whole  of  the  reagent  solution. 
Valves  fitted  on  each  branch  pipe  cause  the  air  to  be 
equally  distributed  through  the  pipes.— W.  P.  S. 


Water  purifying  and  softening   plant.     E.    A.    Andrews. 

Birmingham.     Eng.' Pat.  27,105,  Nov.  23,  1909. 
The  apparatus  is  intended  for  delivering  definite  quantities 

of  chemical  reagents  to  measured  volumes  of  the  water 
to  be  treated.  The  water  is  allowed  to  flow  into  a  tank 
which  contains  a  float  ,  this  float  is  connected  by 
of  a  chain  with  a  cam,  which  in  turn  operates  a  revolving 
disc  fluted  with  studs  and  fins  and  a  sliding  weight.  A 
second  chain  connects  the  float  with  a  movable  ping 
provided  with  a  measuring  device  in  th.'  n 
As  the  water  fills  the  tank  containing  the  float,  the  latter 
rises  and  the  cam  and  disc  are  operated  until  the  movement 
of  the  disc  cuts  off  the  supply  of  water  and  allows  the  water 
in  the  tank  to  flow  into  a  mixing  chamber,  the  same  move- 
ment of  the  disc,  combined  with  that  of  the  sliding  weight, 
allowing  a  quantity  of  the  reagent  solution  to  mix  with  the 
outflowing  water.  The  descent  of  the  float  causes  the 
disc  to  revolve,  opening  the  inlet  valve  for  the  water,  the 
movable  pipe  in  the  reagent  tank  being  also  operated  so 
as  to  deliver  a  further  quantity  of  reagent  solution  into 
the  discharge  pipe. — W.  P.  S. 

Water   supply    of    Toronto;     Pollution    of   the .     Oil, 

Paint,  and  Drug  Rep.,  March  28,  1910. 
Owing  to  the  danger  of  typhoid  arising  from  the  condition 
of  the  water  supply  of  Toronto,  of  late,  by  reason  of  sewage 
coming  in  contact  with  the  intake  pipe,  the  city  is  treating 
the  water  with  calcium  hypochlorite,  using  150  pounds  to 
35,000,000  gallons  of  water.  The  city  is  extending  the 
intake  pipe  and  also  establishing  a  filtration  plant  at  a  cost 
of  £150,000. 

Water  ;    Method  and  apparatus  for  eleclrolytically    purify- 
ing • .     H.    B.    Hartman,     Assignor   to     McDowell 

Manufacturing  Co.,  Pittsburg.  Pa.  U.S.  Pats.  951,311 
and  951,313,  Mar.  8.  1910. 
(1)  The  water  is  caused  to  flow  between  metallic  electrodes 
and  there  subjected  to  the  action  of  an  alternating  current ; 
the  current  of  electricity  is  allowed  to  pass,  or  is  interrupted!, 
as  the  flow  of  the  water  is  started,  or  stopped,  but  the 
current  is  interrupted  slightly  later  than  is  the  flow  of 
water.  (2)  The  apparatus  consists  of  a  closed  box  con- 
taining aluminium  electrodes  which  are  connected  with 
a  source  of  alternating  current.  The  electrical  circuit  is 
closed  and  opened  by  means  of  a  device  which  is  actuated 
or  controlled  by  the  flow  of  water  through  the  box,  the 
opening  of  the  circuit  being  delayed  until  after  the  flow 
of  water  ceases. — W.  P.  S. 

Alkaloidal  insecticides  for  treating  plants.  Elsiissische 
Tahakmanufaktur  vorm.  ,T.  Schaller  und  Bergmann. 
Ger.  Jrat.  220,023,  Nov.  30,  1907. 
The  insecticides  consist  of  alkaloidal  extracts,  especially 
tobacco  extract,  mixed  with  aluminium  salts,  e.g.,  the 
acetate ;  the  insecticide  may  be  employed  either  in 
liquid  or  powder  form,  and  it  may  be  mixed  with  a  diluting 
powder  in   the  latter  ease. — T.  F.  B. 

Disinfectants  [compounds  of  gvaiacoland  hexamelhyleneteira- 

mine]  ;     Manufacture     of    .         F.     Hoffmann-Li 

Roche  und  Co.     Fr.  Pat.  406,653,  Aug.  31, 1909.     Under 
Int.  Conv.,  Oct.  5,  1908,  and  Aug.  5,  1909. 

See  Eng.  Pat.  19,805  of  1909;  this  J.,  1910,373.— T.  F.  B. 


XX.— ORGANIC  PRODUCTS;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

M,il  "null  plants  and  drugs.  [Determination  of  total 
alkaloid.]  U.S.  Dept.  of  Agriculture,  Bureau  of 
Chemistry.     Circular  No.  52,  March  2,  1910,  pp.  14—16. 

The  following  methods  for  the  determination  of  the  total 
alkaloid  in  medicinal  plants  and  drugs  are  now  proposed 
in  order  to  replace  methods  described  in  previous  bulletins. 
10  grins,  of  the  drug  are  shaken  for  several  minutes  with 
75  c.c.  of  ether-chloroform  mixture  (5  to  1  by  volume). 
5  c.c.  of  10  per  cent,  ammonia  solution  are  added,  and  the 
mixture  shaken  for  two  hours.  As  much  as  possible 
of  the  mixture  is  transferred  to  a  small  percolator  (25  mm. 
diameter  and  25  cm.  long),  the  neck  of  which  is  plugged 


Vou  X\t\     v-     .]    Cl.  \  \      ORG  INIC  PRODUCTS;  MEDICINAL  si  \'.<V  \S(  I  -  .  I-  8ENTIAL  OILS, 


cottonwool.     The  residue  of  the  d  icedinthe 

■  i.it i ir  mill  : !  icd  mil  with  molt   of  the  ether- 

.    mixture.     The     Im--    is   packed   ilown   with  a 

i.(  r, .ti, hi  wool  nn. I  |m  renliiteil  with  the  name  mixture 

until  t lie   percolate  gives   no   precipitate   when   2  i        an 

,1.    treated    with    2   c.c.    ol    .V   10    hydroehlorio 

in. I    tested    with    Mayer's    solution.     The 

iporated   to    In  e.c.,   the   temperature  not 

To    C.     The  residue  is  in  ated   wit  li    10  c.i     ol 

oent.  sulphuric  acid,  shaken  round  for  one  minute 

and  transferred  to  a  separator.     The  Bask  which  contained 

io  is  rinsed  out  successively  with  25  o.e   of  el  her, 

lo  o.o.  of  l'  per  cent,  sulphuric  acid,  25  e.c.  of  ether,  and 

of  water.     The  separator  i-  shaken,  care  being  taken 

that   the  acid  is  in  excess,  and   the  acid  solution  filtered 

tnother  separator.     This  operation  is  repeated  three 

lore  times  with   15  e.c.    portions  of  the  acid,  till    10 

of  the  Inst    portion  give  no  reaction   with   Mai 
lion.      The   acid   solutionis    washed   with    10  c.c.  of 
r-chloroform     mixture     il     to    3    by     volume),    the 

ition  being  repeated  till  i re  colour  is  acquired 

;  unbini  '1   cl  her-i  hloroform    wash- 

1  -  ii    with    in  ■  .c.    ol    m.i'ii    and    the    water 

■i    to    tin  mill    solutiiui.      Tin- .iiiil  solution  is  nj 

mi'    with    ammonia    and    shaken   out    with    foui    oi 

tions  of  ether-chloroform   mixture  (1:3),   until 

the    residue    lift     on    evaporating  [20    drops    gives    no 

.  itli  1  e.c.  nt    \    10  hydro*  bloric  acid  and  2  drops 

r's     solution.     The     ether-chloroform     extracts 

in. leil.  washed  with  5  c.c.  of  water  and  evaporated 

at  a  temperature  not  exceeding  70   C.     :'•  c.c.  oi  ether  are 

ii   n    nine,  win'  h  is  dried  till  "I  constant  weight 

temperature  nol  above  70   ( '.     Or  the  residue  may  be 

lived  iu  5  c.c.  of  alcohol  ami   15  c.c.  ol   water  added. 

m  then  lie  titrated  with  A    50  sulphuric  acid,  using 

lineal  as  indicator.       Instead  of  dealing  with  the  total 

tot,  an  aliquot  portion  maj   bi   used.     15  gTms.  of  the 

Id        are  shaken  with  L50c.c.  of  ether-chloroform 

mixture  (5  :  1)  and  5  c.c.  ol  10  per  cent,  ammonia  solution 

15  c.c.  of  wati  r  are  added  to  agglomerate  the 

_•.  which  is  allowed  to  settle,  and  100  c.c.  of  the  clear 

liquid  are  decanted.     This  clear  solution  is  then  treated 

in  exactly  the  same   way  a-  the  total  ether-chloroform 

it    obtained    directly    from    the    drug     by   the   first 

method. — F.  Shdx. 

umi   its  nature,  composition,  preparations,  and  methods 

of    consumption.      F.     Browne.      Report     presented     to 

;kong  Legislative  Council.   Pharm.    J.,    1910.    84, 

452—453. 

The  general  composition  of  opium  is  : — Morphine,  6 — 15, 

average  8  per  cent.  ;    narcotine,  4 — 8  ;    other  alkaloids, 

J  ;    meconin,  under  1  ;    meconic  acid,  3 — 8,  average 

4  ;    resin  and  caoutchouc.   5 — 10  ;    fat,   1 — 4  ;    gum  and 

soluble  humoid   acid  matters.  40 — 50  ;    insoluble  matter 

and    mucus,    18—20;     ash.    4—8;     and    water,    8 — 30, 

average  20  per  cent.     The   nature  of  some  of  the  chief 

varieties  of  opium  is  shown  in  the  following  table  : — 


ri'iie  ,■    Isolation  of  a  derived  from  amygdalin. 

>ja.     Comptes  rend.,  1910.  150,  793 — 796."  (Com- 
pare Armstrong,  this  J.,  1908,  823.) 
By  the  action  of  the  digestive  juice  of  the  snail  {Helix 
pomatia)  on  amygdalin.   it   is  ultimately  converted   into 
.  hydrogen  cyanide  and  benzaldehyde.   Primarily, 
however,    the    dextrose    is    liberated    as    a    non-reducing 


lo.    Accordingly   the  ext<  drolysis,  as 

measured    by    the   amount    oi    dei formed,  is  only 

i  or  i     -  -  -  mi  nt  ,-i  hydrogen  oyai 

B      topping  action  ai  the  proper  moment  the  disaooharide 
maj   bi   isolated  as  a  syrup  or  amorphous  punier  which 

doi     not  reduce  1'Vhliug  s  solution  or  form  a  pnenylosazone, 

but  is  hvilr.ilv.-eil  to  dextrose  by  mineral  acids,  ox  by  the 

"i   Belix  pomatia.    The  analogy  of  this  disacohai 

to   trehalose   is   pointed   out   and   the   following  formula 
suggested  for  amygdalin  : — 

0 


< 


.CR.(CH.iiHi,.cll.(  H-ullMll-dll, 

I'll     1    II   nil       I    II   I'll    lilliUI  ,   <>|| 


Where  R  -i'„ll  ,.<  !H(CN).0  - 


■/.     R.  1..  I.ii 


— E.  F.  A. 


Eiad  of  opium. 

Morphine. 

Hot  water  Cold  water 

Water. 

extract. 

extract. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

12—16 

64 

_ 

12-5 

1  ndia)    . . 

6 

63 

60 

26 

Beanies    „ 

6 

66 

61 

28 

Malw.i      ,, 

6 



60 

14 

Pi'elLlll     

10—12 
(varies) 

68 

— 

14 

Kufi-ction  (China) 

4 

— 

48 

25 

YQn-nan          ..   . 

9 

— 

59 

30 

Bta-eh'uan      ..  . 

10 

56 

38 

■avptlao    

' 

65 

- 

15 

— A.  S. 

Z.  Riech-  u.  Geschmackstoffe,  1910, 

2.  nt— 66. 

The  principal  source  of  roso  oil  is  Easi  Roumelia, 
the  headquarters  of  the  manufacture  being  in  the  BTi—nlilr 

valley.  Rose  oil  is  also  ill  .1 1 1  lei  I  iii  nt  ln-r  pa  rls  of  Roumelia, 
viz..  Karlovn.  Tschirpan,  Philippopolis,  Eski-Sagora,  etc., 
though  the  oil  from  Kj  tnlil  <-  regarded  as  the  best. 
Tin-  variety  of  rose  chiefly  used  is  the  Rosa  moschata.  (In 
Southern    France   the   Rosa  pru  is    used,    which 

yields  a  better  and  liner  oil.)  Roses  grown  at  a  higher 
iltitu.le  yield  an  oil  which  solidities  more  easily,  and  has 
a  better  odour,  than  that  obtain  ises  grown  lower 

-]"'i  ii  The  best  yn-lils  are  obtained  in  cool  rainy  weather. 
Is  to  8  "  okka's  "  of  leaves  are  required  to  produce  a 
"  mitskal "  of  oil;  an  "  okka  "  is  equivalent  to  1*52  oi 
L-281itre,anda  "mitskal  "  to4-5grms.  In  spite  of  care,  much 
of  tin-  oil  is  adulterated  with  geranium  oil,  large  quanti- 
ties of  which  are  smuggled  into  Eastern  Roumelia  in  order 
to  escape  the  i  mport  duty  of  200  per  cent,  advalorem.  The 
Turkish  Government  levies  an  export  duty  of  1  per  cent, 
on  otto  of  roses.  The  average  annual  yield  of  Bulgarian 
oil  is  about  3500— 3850  II..  In  1866,  which  was  a  specially 
good  year,  the  yield  rose  to  about  0600  lb. — F.  Sudn. 

Patchouli  oil.     De  Jong.     Clicm.  and  Drugg.,   1910.  76, 
50—51. 

The  oils  prepared  from  "fresh,"  "dried,"  and  "  fer- 
monted  "  leaves  of  Java  and  Singapore  patchouli  (this  J.. 
1910,  110),  have  been  examined  by  two  commercial 
firms.  Messrs.  Schimmel  and  Co.  state  that  the  three  oils 
from  Singapore  patchouli  differ  but  little  from  each  other 
and  from  commercial  Singapore  patchouli  oil,  with  the 
exception  that  they  are  rather  weaker  in  odour,  and  the 
oil  from  the  "  fermented  "  leaves  is  rather  less  soluble. 
The  three  Java  oils,  however,  differ  considerably  from 
the  commercial  oil  and  from  each  other.  The  oil  from  the 
fresh  leaves  is  heavier  and  more  readily  soluble  than 
those  from  the  "dried"  and  "fermented"  leaves,  and 
the  odour  and  optical  activity  are  greatly  modified  by 
the  fermentation  of  the  leaves.  After  slight  fermentation, 
B  dextro-rotatory  oil  with  a  somewhat  calamus-like  odour 
is  obtained,  whilst  after  stronger  fermentation,  the  oil 
yielded  by  the  leaves  is  laavo-rotatory  and  has  a  patchouli- 
like  odour.  Messrs.  Roure-Bertrand  file  consider  that 
all  the  oils  are  inferior  to  tlu.se  distilled  in  Europe  from 
Penang  patchouli  leaves.  They  arrange  them  in  the 
following  order  of  decreasing  merit  :—  "dried  Singapore- 
leaf"  oil,  "fresh  Singapore-leaf"  oil,  "lightly  fermented 
Java-leaf"  oil.  "strongly  fermented  Java-leaf'  oil, 
•'fresh  Java-leaf"  oil.  "dried  Java-leaf  "  oil.— A.  S. 

Camphor.     Chem.-Zeit..  1910,  34,  320, 
The  price  of  camphor  was  raised  by  the  Japanese  Govern- 
ment   from  M.   2IU    (2s.   fJJd.)  per  k.io    in  1903  to  M.  4 
(3s.   lid.)  per  kilo,  in  1906  and  1907.  whilst  at  the  same 
time   a   large   output    was   encouraged   by   every    means. 
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The  result  of  the  high  prices  ruling  in  the  latter  years 
«as  to  enable  German  artificial  camphor  to  compete  with 
the  natural  product  successfully,  which  in  turn  led  to  great 
reductions  in  thr  price  of  thi  [net,  the  present 

price   in  Japan)  being  M.  207  (2s.  3d.)  per  kilo.     By  this 
means  the  Japanese  Btooks  have  been  diminished,  l>ut  at 
•  line  tune  camphor  is  being  produced  in  Japan  at  a 
•  M    :;   2s.  lid.)  per  I  ost  in  Formosa  being 

M.  L-75  1-.  Sid.).  Sine.  March  1909  the  production  has 
fallen,  ami  it  is  to  Ik-  assumed  that  the  Governmx  nt  intend 
to  limit  the  output  from  Formosa,  and  to  raise  the  price 
again  a-  soon  as  they  have  got  rid  of  their  surplus  stoeks. 
For  these  ami  other  reasons  the  competition  of  Japanesi 
camphor  is  not  likely  to  lu-  so  serious  in  the  future  as 
the  present  low  prices  might  seem  to  indicate. — E.  W.  1. 


d-Pin- ni    nitroao  chloride;    Action  of  pipcridine   on- . 

L.   Busohujew.     J.  Russ.   Phys-Chem.   Ges.,   1909,  41. 
1481—1489.     Chem.   Zentr.,   1910,   1.   1025. 

10  grms.  of  the  nitrosochloride  of  i-pinene  (trim  Rues'f.n 

•  turpentine)  were  Manned  with  10  gnus,  of  pi  peril 
in  30  e.e.  of  alcohol,  and  the  reaction  product  was  precipi- 
tated with  water.  The  reaction  proceeds  in  two  different 
directions,  both  d-nitrosopinene,  C'10H  i -,N<  >.  m.  pt.  131c 
— 132c  C.and  i-pinenenitTolpiperidide,  m.  pt.  118° — 119° 
C,  being  formed. — A.  8. 


lial  oil  import*  into  tht    United  States. 
Drug..  April  2.  1910.     [T.R.] 

Tke  following  figures  represent  the  imports  of  the  chief 
essential  oils  and  balsams,  etc..  imported  into  the  United 
-     I  es  during  the  fiscal  years  ended  June  30,  1905  to  1E09  : 


lb. 


1906. 


lb. 


10 


1907. 


1908. 


»;   New  method  of  synthesising  unsaturated .    G. 

Darzens.     Comptes.  rend.,  1910,  150,  707-  Tin 

FRIEDEL    and     Craft's   method  of    synthesising    ai 
hydrocarbons  ami  ketones  has  been  applied  by  the  author 
to  the  synthesis  of  unsaturated  ketones,  the  product  of   the 

a   being  submitted  to  the  action  of  a  tertiarj 
such  as  dicthylaniline.     Stannic  chloride  is  rei   m 
a-  a  better  reagent  than  aluminium  chloride  for  effecting 
the     condensation.      Hydroacetophcnonc,     for     example, 
is   obtained    from    tetrahydrobenzene.    by    the   action   of 
acetyl   chloride   in   the    presence   of  stannic   chloride  and 
carbon    bisulphide,    decomposing    the    stannic    compound 
formed  with  water,  and  adding  diethylaniline  :   the  sulphide 
is    then   expelled,   the   product    heated  for  some   hi 
180°  C.  dried  over  sodium  sulphate  and   rectified.     The 
yield   of   pure   ketone  is  50   per   cent,   of   the   tin 
quantity.     A  number  of  new  ketones  both  in  the  fatty 
and  hydro-aromatic  series  have  been  prepared. — A.  Sbu>. 

Colloidal    solutions    o\    arsenic.     Lecoq.     See    VII. 

Patents. 

Formaldehydi   compound  [for  medicinal  purposes]  ; 

of  producing   a   dry   — —   [from    malt    extract].     Chem, 
Pharm.     Laboratorium     "  Sahir."     Munich,     Germany. 
Eng.    Pat.    25,138,   Nov.    1.    1909.     Under   Int.    I 
Dec.   19,   1908. 

(  hum  and  Five  parts  of  dry  malt  extract,  or  an  equivalent  quantity  of 
the  liquid  or  syrupy  extract,  are  heated  to  60°  ('.  wii 
parts  cf  a  40  per  cent,  solution  of  formaldehyde,  and  the 
liquid  is  evaporated  in  t'acaoat  a  temperature  of  60c-  To  I 
The  residue,  consisting  of  a  compound  of  formaldehyde  and 
malt  extract,  is  a  pulverisahle  mass,  readily  soluble  in 
water,  from  which  all  the  formaldehyde  can  be  separated  at 
a  temperature  below  100°  C— J.  F.  B. 


1909. 


II, 


22 


lb. 
12 


lb. 


Ambergris 47 

^Copaiba  '■  •  ■    ■■  217,005      177.66)      225.988     372,802        234,257 

lit        31.546 

Peru         29.835 

Tolu 91.381 

All  other    36.903 

Civet  (ox.) 1-414 

Menthol    — 

Musk  loz.)    19.962 

,,     grain  ($)  — 
Oil— 

almond,  bitter  13,785 

sweet  124.218 

Amber 19,483 

\niseed 39.112 

Bergamot 84,540 

Cajnput      ....  22,082 

Chamomile  ...  56 

Caraway 28,289 

Cassia  and  cin- 
namon    46.473 

Cedrat 200 

1  KzoneUa  649.113 

Croton     4.106 

Fennel    8.517 

Fruit  ethers  . .  876 

Jasmine 817 

Juniper 9.988 

Lavender    ....  129.832 

Lemon 810,058 

5,415 

4.853 

Heroli    4.995 

Orange    92.077 

Origanum  ....  6.495 

Peppermint    ..  16,184 

loz.) 

Tlivme    54.002 

Vanilla    608.576 

Vanillin  loz.)   ...  1.331 


29.615 

16.747 

57.149 

1(W. 249 

5,619 

12,673 
2,731 

13.4*7 

155.661 

1      9,888 

30.681 

97,917 

34.087 

28 

30,523 

92.493 

182 

739.957 

2.447 

24.949 

642 

1,001 

16,456 

370.2711 

6.695 

3.645 

11,787 

:i.:-  15 
6.940 

2I1.2HI'. 

27,488 

857.838 
1.551 


2n.43t) 
15.303 
23.069 
172.309 
13.478 
20.665 
18.410 
3.370 

21,133 

138.568 

4,063 

67,677 

106,962 

54.659 

357 

31,731 

137,191 

710 

820.310 

18 

51,521 

47(1 

2.321 

IS. (124 

Jill    -J14 

1-7.717 

16.474 

2,120 

8.6e9 

16.642 

111,694 

71,781 

969.031 
100 


s.sil;: 

28  024 
35,685 

45.583 
6.752 

20,183 
9,295 
3.505 

136,437 

96,528 

9.314 

77.7H4 
94,967 
35,107 
45 
22,893 

69,652 

47 

692,257 

916 

is. 421 

156 

3,606 

13.9.ill 

11-   1  ■  ■ 

440,326 

6  76.1 

1,850 

11.271 

71.22) 

6,976 

2,039 

48,384 

572.537 
1.764 


4.673 

2J.843 

39.P68 

113.561 

2,584 
23.975 

J. 464 

2.208 

22,233 
118.704 
18.059 
99,262 
89.958 
12,687 
12 
16,204 

133.194 

297 

1,038,838 

151) 

16.533 

627 

2.339 

21.647 

255,134 

4(15.695 

21.99.1 

2.200 

23.185 

2.657 
1.239 

1M2.416 

50,117 

1,121.  .17.1 
361 


Perfume  ;    A  solid 


.     A.   Stapler. 

Aug.  28.  1909. 


Fr.  Pat.  406,577, 


The  export-  "i  peppermint  oil  from  the  D.S.A.  were: 
1905, 36,953  lb. ;  L906,  74,1511b.;  1907, 147,7221b. ;  1908, 
141,6171b.;  1909,  161,811  lb.  i  and  of  all  other  eeseniial 
oils  the  exports  in  1909  were  valued  ai  $274,536,  agaii  -t 
$214,765  in  1908. 


A  perfume  which  remains  solid  even  at  relatively  high 
temperatures,  is  prepared  by  employing  artificial  musk  as  a 
base,  and  incorporating  with  it  various  other  crystalline  or 
liquid  perfumes.  The  mixture  is  melted  and  cast  in  moulds, 
a  small  quantity  of  some  material,  such  as  magnesium  or 
calcium  carbonate,  which  is  capable  of  absorbing  oils,  being 
included  in  the  mixture,  if  necessary,  to  prevent  the  exuda- 
tion of  the  liquid  perfumes. — J.  F.  B. 

Li  cithin  from  driid  yolk  of  eggs  ;  Extraction  of  pure and 

preparation  of  11  mixture  of  albumin  and  lecithin.  Soc. 
anon,  les  Etablissements  Poulenc  freres.  Fr.  Pat. 
406,634.  Dec.  12,  1908. 

Dried  yolk  of  egg  is  extracted  in  a  continuous  extraction 
apparatus  by  the  passage,  four  or  five  times,  of  hot  acetone. 
It  is  impossible  by  this  treatment  to  extract  the  whole  of 
the  lecithin  of  the  yolk,  but  the  residue  consists  of  a  mixture 
of  albumin  and  lecithin,  containing  10 — 20  per  cent,  of  the 
latter  according  to  the  extent  of  the  treatment.  This 
mixture  constitutes  a  convenient  form  of  the  product 
in  the  most  favourable  condition  for  preservation.  The 
acetone  extract,  when  cooled  to  a  -low  temperature, 
deposits  a  precipitate  of  lecithin  in  an  impure  form.  This 
precipitate  is  filtered  off  and  washed,  first  with  coU 
acetone  to  remove  the  fatty  impurities. and  then  with  hot 
acetone  to  remove  the  fatty  acids, and  cholesterol,  leaving 
the  lecithin   practically  pure. — J.  F.  B. 


for    prt  paring -. 

Ger.     1'at      i'IS.466, 


Olycolmonosalicylic  titer;  Procetl 
C.  F.  Boehringer  unci  Sonne. 
Dec.   :;.   1907. 

The  monoglyci  1  ester  of  salicylic  acid  is  readily  obtained 
by  the  action  of  ethylene  halogenides  on  salicylic  acid 
s.ilts  in  presence  of  water,  with  or  without  addition  of  a 
solvent. — T.  F.  B. 
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limithi/l-.'i  pyru-.ttlma  uith  diiilkylglyrollir  acids 
noalkylglycollic  acids,  (\//l0Oj  «i 

parin  i  compound*  of  waii  r, 

I    D.  Riedel,   \   (!.     tier.  I'al    218  178,  1  eb.  12,  1909. 

I  i'ii »  \    ■  bo  oauscd  to 

.i  i  ion    ol  momi   oi  diall 

.•]li<  acids,  i   mtaiuiug  live  or  more  carbon  either  by 

malting    the  comiionciits   together,   or   by    causing    their 

[lise  .   I  lie  resulting  i  oni| ids  arc    '  n  l)li 

mill    very    readily    soluble     in    water,   and     the)     pi 
antipyretic  and  antineuralgic  properties.     T.  I'.  B. 

iinilol-rilellin  compound*  solubli   in  teat 

paring .     Dr.   Degen  und   Kuth.     Qer.   Pat. 

i  910,   Fob.  21,   1908. 

.  (the  niicleo-albuniin  ul  egg -yolk)  is  precipitated 

as  an  insoluble  iron  compound  by  means  of  an  inorganic 

-;.  .■   ol    alkali   i  ai  bonatc   solution  ;    this 

is  then  treated   with   mannitol   in   presence   ol   a   further 

tity  of  alkali,  and  the  iron- mannitol- vitellin  c pound 

L'itliei    lij    evaporatiiin    to   dryness    (preferably 

i     i   I    inpcral  lire   not   exi  pi  dine    I"    C.  I,  oi    b} 

ipitation   with  alcohol  oi    with  dilute  acid.     T.  F.  B. 

und  camphciH    hydrat,  ,     Process   (or   prepal 

i from  pin' if  hydrochloride  by  mti 

alkali    or    alkaline-earth    oxides.     Chem.     Fabr.     vorra. 
li  i.  Pat.  218,989,  May  3,  1907. 

1'iM'M.  hydrochloride   i-   heated   under   pressure   with  a 

tion  of  alkali  hydroxide  or  a  suspension  of  alkaline- 

■    hydroxide,   in   presence   ol    polyvalent    alcohols  or 

'hydrates  ;    when  alkaline-earth  hydroxides  are  used, 

1     li   I     or  carbohydrates  are  employed   which  will 

bring  the  hydroxide  into  solution.     Suitable  substances  are 

i"l.    mannitol.   dextrin,    dextrose,    starch,   etc.     The 

consists    ol    a    mixture,    free    from    chlorine,    of 

eamphene  with  its  hydrate,  which  maj   be  converted  into 

eamphene  by  dilute  acid.     The  soluble  carbohydrates  are 

1     omposed  and  the   insoluble  ones  only   par 

tially  so,  in  the  reaction;   among  the  bv-produets  formed 

il  luetic  acid. — T.  F.  B. 

Bydrogenation  or  dehydrogenation   of  organic  compounds; 

iits    for    the    .     A.     Zimmermann.     London. 

From  Chem.  Fabr.  auf  Actien,  vorm.  E.  Schering, 
Berlin.     Eng.   Pat.  731."..  March  26,  1909. 

I  r,  Pat.  Hi  1.876  of  1909  ;  this  J..  1909.  1222.— T.  F.  b. 

utical    compounds    [alkali    phenolates    of    o-oxy- 

mercuric  salicylic   anhydrides];     Manufacture   of  . 

1'  \.  Newton.  London.  From  Farbenfabr.  vorm. 
t  Bayer  nnd  Co.,  Elberfeld,  Germany,  Eng.  Pat. 
10,074,  April  28,  1909. 

'at.  104,491  of  1909  ;  this  J.,  1910,  234.— T.  F.  B. 

fatty  acids  .■  Proci  s s  for  pn  /wiring  iodim  d*  rivatives  of . 

A.  1..  Arnaud  and  S.  Posternak.  Paris.  Eng.  Pat. 
M.062,  Oct.  20,  1909.     L'nder  Int.  Conv.,  Oct.  20,  1908. 

Fr.  Pat.  4IH.477  of  1908  ;   tin-  J.,  1910,  234.— T.  F.  B. 

Fatty    acid    anhydrides,     principally     acetic     anhydride; 

93  for  preparing        —  from  salts  of  fatty  acids.     T. 
ichmidt.      Fr.  Pat.  407.046,  Sept.  16,  1909.      L'nder 
Int.   (Vmv..    Nov.    20.    l!Hi,s. 

Eng.  Pat.  25,433  of  1908;  this  J.,  1910,  112.— T.  F.  B. 

""    of    oryamino    acids  ;      Preparation    of    .     E. 

Pourneau,  Paris.     L.s.   Pat.  952.006,  March  15,  1910. 

Fr.  Pat.  371,808  of  1906;  this  J.,  1907,  134.— T.  F.  B. 

■•'   o/   dimtthylamino-dimethyloxyacetic    mid;     Process 

ol  obtaining  acidylic  derivatives  of  .     E.  Fourneau, 

i.     U.S.  Pat.  :>.v_>.:iL<:f.  March  1">.  1910. 
See  I'r.  Pat.  371. SOS  of  l'.mi;  :   tin-  .1..  1907,  434.—  T.  F.  B. 


XXI.     PHOTOGRAPHIC       MATERIALS       AND 
PROCESSES. 

I'm  i 

,  aft  and   i  itk  matograph 
.,  ..,-    fot  R.    W.    .In in'        London      From 

Oomp     Genei  ale    di     Phonograph*   .    <  inematographes, 
el     \  |  >  | ,.  ■  ■  •  lil     de    Pi  ei  i  ion.    Pari        Eng.    Pat.    1 1,743, 
June  23,   1909. 
Photooeaphii     prints   or   cinematograph    Blm     an 

it.iiciI   to  obtain  a   suitable   mi ihrome  v I  colour, 

and  i  bej  an   I  he loured  bj  hand  or  otherwisi        Refei 

once  is  directed,  in  pursuai I   Sect,  7.  Sub-sect.    L  ol 

the  Patents  and  Designs  Act,  1907,  to  Eng.  Pata.   10 
ol   1904,  21,584  oi   1906,  and   15,249  ol   1907       T   F.  B 

Photographs  in  colow  .    Process  fot  printing  •  — . 

Soc.   Anon.  "La   Photographic  de    Couleuj  .     Fr.   Pa1 

106,616,  Aug.  27.   1909 

[n  printing  photographs  in  two  oi  moi loui     i    pecially 

in  the  gum-bichromate  process,  the  colour  of  the  in 
firsl  applied  is  liable  to  be  obscured  omewhat  bj  the  sub- 
sequent images,  if  the  colours  used  are  not  transparent  ; 
in  such  ca^c--  it  is  proposed  to  interpose  between  the 
negative  and  paper  when  printing,  a  ruled  or  dotted  screen 
or  t"  perforate  the  successive  images,  o  that  the  sub- 
jacent colours  may  not  be  obliterated. — T.  F.  15. 

/;„,„    bichromatt     process    in    photography;     Process    foi 

preparing  and  keeping  th   substances  used  in  the . 

Soc.  Anon.  "  La  Photographic  des  Couleure."  Fr.  Pat. 
406,620,  Aug.  27.   1909. 

See  Eng.  Pat.  27,686  of  1908 ;  this  J.,  1909,961.     T.  F.  P. 

Photographic  paper;     Process   which    imparts  to th 

property  of  preserving  its  original  dimensions,  even  after 
several    vaccessivi     wettings    and    dryings.     Soc.    Anon. 

"La   Photographic  des   t'ouleurs."        Fr.    Pat.    4(16,521, 
Aug.    27.    1909. 
Ski:  Eng.  Pat.  27,687  of  190S  ;  this  J.,  1910,  174— T.  F.  B. 


XXII.— EXPLOSIVES  ;    MATCHES. 

'Explosives    as    used    in    coal    mines;     Permissibl    . 

.1.  .1.  Rutledge.       Eng.  and  Min.  J.,  1910,  89,  670—674. 
Owing  to  numerous  disastrous  explosions  in  the  I  oal  mini  - 
of  the  roiled  States,  which  are  believed  to  have   been 
caused,  in  man]  cases,  by  the  use  of  black  blasting  powder, 
the   manufacture  of  permissible  explosives  has  increased 
rapidly  in  late  years.     As  a  result  of  quite  icent   mine 
explosions,  and  the  work  of  the  Pittsburg  Testing  Station, 
the  use  of  permissible  explosives  has  been  greatly  extended 
in    various    mining    districts.     There   arc    three    varieties 
of  permissible  explosives,  \  iz.:  the  ammonium  nitrate  cla  s, 
the  nitroglycerin  class,  and  the  hydrated  class.      \  sp 
shot  Brer  is  usually  employed  and  the  permissible  explosivi  - 
are   usually   exploded    by   electric   detonators.     In 
where  fuse'  and  detonators  are  used,  certain  devices  are 
employed  which  are  said  to  prevent  spitting  o)  th< 
and  hence  ignition  of  gas.     An  advantage  with 

the  use  of  permissible  explosives  is  the  facility  with 
which  they  can  be  used  in  wet  or  damp  holes.  One  of  the 
most  important  results  ol  the  use  of  permissible  expl 
is  the  absence  of  smoke  when  they  are  properly  fired,  in 
suitablv  prepared  drill  holes,  and  according  to  the  author  s 
observations  the  miners  were  able  to  return  to  the  face 
some  3ii  seconds  after  th.  shot  was  fired,  and  iii  no  case 
w,s  there  any  discomfort  arising  from  the  fumes  resulting 
from  the  explosion.     The  objei  •■  "- 

of  permissible  explosives  are  as  fellows  ■.    First,  they  fi 
at  rather  a  high  temperature;    second,  they  usuallj 
more  per  ton  of  coal  produced,  than  black  powder;    and 
third,  some  of  them  deteriorate  rapidly  on  exposure  to 
spheri    conditions.    -'  '<•  ^  ■  Mi  D. 
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Cu  XXIII.— ANALYTICAL  PROCESSES. 


[April  30,  1910. 


Match   industry  of  Japan.     Board   of  Trade  J.,   April  7, 

1910.  LT.R.] 
Tut:  export  of  matches  ranks  seventh  in  value  among  the 
principal  artii  lee  of  export  from  Japan,  in  1909  the  total 
quantity  of  matches  exported  amounted  to  41,407,083 
valued  at  £1,186,738.  These  figures  show  an 
increase  oi  7,533,119  gross  in  quantity  and  £222,162  in 
value  over  those  for  1 <  -  2,788,57]  gross  in  quantity, 

and  £72,406  in  value  over  the  figures  for  the  year  1906, 
which  was  a  for  all  branches  of  Japanese 

industry.  At  the  present  time  Japan  enjoys  a  practical 
monopoly  of  the  mark)  ts  in  the  Far  East.  The  centn  a  oi 
the  match-making  industry  are  at  Kobe  and  Osaka". 
Safety  matches  arc  made  ciiii  llv  at  the  former  town  and 
phosphorus  and  sulphur  matches  at  the  latter.  The 
total  number  of  factories  in  Japan  is  about  150,  employing 
about  25,000  workpeople,  of  whi  m  mire  than  three- 
quarters  are  women.  About  two-thirds  of  the  productil  n 
are  exported.  The  number  of  factories  in  Kobe  and 
Osaka  in  1909  was  about  7h  and  30  respectively,  the 
majority  if  which  are  quite  small:  only  10  factories  in 
i  Isaka  employed  more  than  100  hands  in  1908.  Wax 
matches  are  made  only  to  a  very  small  extent,  the  industry 
being  entirely  a  home  one.  There  is  very  little  demand 
for  wax  matches. 

Patent. 

Exvlosive  compound.     H.   Maxim,  New  York.  U.S.   Pat. 
951,445,     March  8,   1910. 

A  smokeless  powder  is  obtained  by  incorporating 
trinitro-anisol  with  nitrocellulose  (with  or  without  the  aid 
of  heat)  or  with  pyroxylin,  or  with  "  pyronitroeellulose  " 
(to  form  an  amorphous  colloid).  A  smokeless  gunpowder 
may  also  be  prepared  by  incorporating  "  pyronitro- 
i  ellnlose  "  with  an  ester  of  picric  acid,  the  materials  being 
meanwhile  subjected  to  heat. — C.  A.  M. 


XXIII.— ANALYTICAL  PROCESSES. 

Hydrochloric  acid  solutions  ;    Method  for  preparing  stand- 
ard   .     G.  A.  Hulett  and  TV.   D.  Bonner.     J.  Amer. 

Chem.   Soe..    1910.  31,  390—393. 

The  hydrochloric  acid  of  constant  boiling  point  (see  Roscoe 
and  Dittniar,  J.  Chem.  Soe.,  1860,  128),  was  recommended 
long  ago  for  the  preparation  of  approximately  normal 
solutions.  The  authors  find  that  by  starting  with  acid 
of  sp.  gr.  about  11.  and  distilling  off  three-quarters,  then  the 
composition  of  the  following  distillate  is  constant  to  within 
1  part  in  10,000,  and  by  diluting  a  known  weight  of  this  to 
a  definite  volume,  a  N/1  solution  can  be  obtained  directly 
with  an  accuracy  seldom  otherwise  obtained,  even  with 
very  elaborate  precautions.  From  their  own  experimental 
results  and  those  of  Roscoe  and  Dittmar,  the  following 
values  for  the  composition  of  the  acid  of  constant  boiling 
point  have  been  calculated,  but  except  for  very  accurate 
work,  the  exact  pressure,  if  in  the  neighbourhood  of 
760  mm.,  need  not  be  taken  into  consideration. 


IT'  --ur. 


Weight  of  constant- 
t  oUinfi  distillate  con- 
Hydrogen  chloride.       taining    1    crm.-mo). 

i.l    H(  I. 


mm. 

per  cent. 

grms. 

770 

20-218 

180-390 

7M 

20-242 

1801711 

j,  .-v.,, 

179-960 

740 

•JO-290 

179-74f> 

730 

20-314 

179-530 

A.  8. 

Cobalt  and  nickel ;   Xew  direct  titration  of .     E.  Rupp 

and  F.   Pfenning.     Chem.-Zcit,,   1910,  34,  322-  323. 

Cobalt. — The  method  is  based  on  the  formation  of  a 
soluble  double  cyanide,  which  is  decomposed  by  exce 
cobalt  ions  with  formation  of  insoluble  cobalt  cyanide. 
It  is  similar  to  that  recently  propo  ed  tor  zinc  (this  ,J., 
1910,  300).  A  cobalt  ion  is  found  to  be  equivalent,  to 
5  mole,  of  potassium  cyanide.     Further  investigation  i. 


required  to  definitely  asceitain  the  nature  of  the  reaction, 
but    the   following   equation    is    proposed : 

2K1Co(CN)6+0+  HsO=2K3Co(OH)(CN),+  2KCN. 

The       determination      of     cobalt       is       carried     out      as 
follows  :    ."> — 25  e.c.   of  ,Y/2  potassium  cyanide  (without 
dilution)    are     titrated     with     the     solution     of     cobi 
sulphate     or     cobalt-ammonium      sulphate     (free     from 
acid    and    diluted     to     contain     0-02 — 0-75     per    cent. 
of     cobalt),     until      a     permanent     brownish      turbidity 
remains.       The    exact     point     is    easily    recognised     and 
the    results     agree     very    closely    with    the    calculated 
quantities.      .Y   ■_'  potassium  cyanide    prepared    from  pure 
cyanide  can  be  standardised  by  A/4  or  A/2  hydrochloric 
or  sulphuric  acid  :    its  strength  remains  constant  (I  c.c  = 
0-0059   grm.    of   cobalt).     Nickel. — The  same    method   is 
applicable  to  nickel.      10  c.c.  of  A/2  potassium  cyanide 
solution   are  titrated   with   a  solution   of  nickel   chloride 
or  sulphate  (free  from  acid)  until  a  permanent  turbidity 
is  formed.     A  nickel  ion  is  equivalent  to  -t  mols.  of  potas- 
sium cyanide  :     Ni*+ 4KCN  =  K.Ni(CN)4+2K'   lie, 
N/2  alkali  cyanide  =  0-0073375  grm.  of  nickel).     Further 
addition  of  the  nickel   solution   causes  the  following 
action  to  take   place  :     K2Xi(CX)..+  Ni"=2Ni(CN),+  2K'. 
The  nickel  solution  should  be  diluted  to  contain  0-04 — 1-0 
per  cent,  of  nickel  :   any  free  acid  must  be  first  neutralised 
with  dilute  alkali,  using  methyl  orange  as  the  indicator. 
5 — 20  drops  (20  drops  =  1  c.c.)  of  10  per  cent,  ammonia 
added  to  the  cyanide  solution  before  titration  incn 
the  sharpness  of  the  end  reaction,  but  the  addition  of  a 
much  larger  quantity  (over  5  c.c.)  leads  to  very  erroneous 
results.    The  method  can  be  reversed.    Ten  drops  of  a  1  per 
cent,   phenolphthalein   solution   are  added    to    a    known 
t    volume   of   the   neutral   or   neutralised   nickel    solution, 
which  is  titrated  with  A/2  alkali  cyanide  until  the  pre- 
cipitate formed  is  dissolved  and  a  red  colour  obtained  (for- 
mation of  the  double  cyanide).   The  end  reaction  is  a  double 
one,  a  faint  rose  colour  being  first  observed,  and  on  adding 
0-05  e.c.  more  of  cyanide  the  usual  red  tint  is  obtained. 
This  final  addition  is  deducted,  unless  the  cyanide  ha 
standardised    accordingly.     The   results   are    very   good. 
A   third   modification   is   available.     An   excess   of    A/2 
potassium  cyanide  is  added  to  the  neutral  nickel  solution 
and  the  excess  determined  by  titration  with  A/2  hydro- 
chloric or  sulphuric  acid   and  methyl  orange.     The  last 
two  methods  are  not  applicable  to  cobalt.     Methods  based 
on   the   oxidation    of     cobaltocyanide   to    cobalticyanide 
were  found  to  be  unsatisfactory.     During  the  investigation 
it  was  found  that  hydrogen  peroxide  and  hydrocyanic  acid 
could  react  in  another  way:    HCN+  HiOj=NH8+  CGJ 
the  usual  reaction  forming  oxamide. — A.  Sbld. 


Titanium  ;    Determination  of .     B.  Neumann.     Staid 

u.  Eisen,   1910,  30,  457—458. 

Kaiser,  in  a  Munich  Dissertation,  gives  the  following  in 
regard  to  titanium  determination.  The  metal  cannot  be 
completely  converted  into  dioxide  by  ignition  in  air. 
The  substance  should  be  heated  in  a  platinum  crucible 
over  the  blowpipe  ;  then  10  times  as  much  potassium 
bisulphate  is  added,  the  crucible  covered,  and  gently 
heated  over  a  Teclu  burner  until  the  contents  are  fi  sed — 
after  a  few  minutes  the  fused  mass  becomes  clear.  The 
cooled  melt,  is  dissolved  in  100  c.c.  of  1  :  3  or  1  :  5  sulphuric 
acid  (2 — 3  hours),  and  any  silica  filtered  off  and  evaporated 
with  hydrofluoric  acid — any  residue  is  titanium  dioxide. 
The  solution  is  neutralised  with  ammonia,  boiled  a  long 
while,  and  a  few  drops  more  of  ammonia  added  to  complete 
the  precipitation  of  the  titanic  acid.  The  precipitateia 
washed  with  water  and  ammonia,  and  ignited  till  of 
constant  weight.  This  gives  the  sum  of  titanium  dioxide, 
ferric  oxide,  and  alumina.  A  second  portion  is  dissolved 
as  before,  2  grms.  of  tartaric  acid  are  added  to  the  solution, 
which  is  neutralised  with  ammonia,  kept  at  60°  C,  and 
saturated  with  hydrogen  sulphide;  the  ferrous  sulphide 
is  filtered  off  and  determined.  To  determine  alumina 
the  ignited  mixed  oxides  are  fused  in  a  platinum  crucible 
with  20 — 25  times  their  weight  of  sodium  carbonate  and 
borax  in  equal  proportions  ;  half  as  much  again  of  the 
mixture  is  added,  and  after  cooling,  the  mass  is  placed  in 
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OIH 


«  ,i,r.      I'ho  u]  it  mil]  '     the 

iiiuni  i  i     undissolved.      New  I  o 

ic   mctluxl    i  ium   ^'i\  es  g I 

^      ul  lining  oi    zinc  po 

.    i  i  i  •  ■  1  v 
ing  through   its  cork.     The  Husk  i-  filled   with 
rogon,    linn   tin'   (illinium    fusion   with     10    pei 

is    pouri'd    mi  '  owed 

ishing  it  with  10  ]  I    sul- 

id.     Tlie  Husk  is  warmed 
ed  tlirougli  dissolved 

I,  and  i  ho  reduced  fei  rotia 
is     titrated     with     pei  imingunute.     The    hyd 
oxide  ■i.li.i  imetric  method      !  results. 

—J.  T.  I  >. 

fglye  rin.     X.  Tananajew 

I.   Russ.  Phvs.-Chem.  Ges.,  1909, 

41.  I  160     I  181.     i  hem.  Zentr.,  1910,  1.  1052. 

ddition  to  caustic  alkalis,  alkali  carbonates  can  also 

titrated    with   borax   in    presence   of  glycerin,    it    the 

led.      The  mi  iti  meil  eithrr 

running   the  alkali   into  the  solution  of  borax    and 

oi  by  running  a  solution  of  borax  into  the  mixture 

■  lkali     and     glycerin.       Using     phenolphthalein    us 

mil  rax   solution  and  glycerin  may   be  used   in 

i'I.i,  pdroehloric  acid  or  oxalic  acid  for  the  determina- 

alkali  in  pn    enco  of  alkali  carbonati 
Winkler's  method. — A.  S. 

Hitric  acid  ;  Detection  of in  th  /  \inds 

.    iodine,    and    ammonia.     S.    Goldscl 
Z,  it..   1910,  34,  267. 

tubes,  A,  B,  C,  and   I ).  are  arranged  in     erics. 

il  C  contain  causti,   soda  solution,  while  D  contaii  -  a 

elear  solution  oi  starch  and  potassium  iodide.     The  solu- 

be  examined  is  introduced  into  A,  a  few  d 

ium  iodide  solution  are  first  added  t,,  it,  then  con- 

Bentrated  sulphuric  acid  to  liberate  nitric  acid,  and  aftir 

the  lapse  ol  one  minute,  a  <  urrent  of  ail  is  pa  sed  through 

the  series  of  tubes.     The  caustic  soda  in  B  and  C  a 

ubstam  es I  aftei  pi  I  hrough 

c   time,   a   blue   coloration  in    D 
indicates  the  presence  of  a  nitrate  in  A. — <  >.  R. 

Carbon   dioxid        Determination   of by   means  of  the 

taiorimetric   bomb.     E.    Crate.      Biochem.    Ziit-.,    1910, 
24,  277   -281. 

i  nt  the  substani  ■    in   Bert  hi  lo    si  alori- 
metrie   bomb,   the   resulting   gases   are   drawn    through   a 
-  ab  nun  chloride  tube  and  an  absorption  appi 
taming    potassium    hydroxide    solution    or    soda-lime,    a 
dive  in  the  bomb  being  opened  for  the  purpose.     From 

l-S  grm.  of  '  ince,  compressed  into  pastilles 

m  the  usual  way,  is  introduced  into  the  platinum  crucible 
of  the  bomb.  and.  in  the  case  of  substances  containing 

n  or  sulphur,  it  is  also  advisable  to  have  1  or  2  c.c. 
of  water  in  the  bomb  to  absorb  the  nitric  or  sulphurous 
After  the  combustion  with  oxygen  in  the  usual 
manner,  the  bomb  is  allowed  to  Maud  for  l.">  to  .'{(I  minutes 
lor  1  to  2  hours  in  tin  case  of  substances  containing 
nitrogen  or  sulphur)  and  a  valve  then  gradually  opened, 

gulated  so  that  the  bubbles  pas-  through  the  absorp- 
tion apparatus  at  the  same  speed  as  in  ordinary  eh  mentary 
analysis.  Finally,  after  about  .'!  hum-,  when  there  is  no 
further  pressure  within   the   bomb,  the  remainder  ol   the 

from   the  combustion   are  expelled    by   means  of  a 

irrent  of  about  3  to  4  litres  of  air  previously 
from  moisture  and  carbon  dioxide.  The  results  thus 
obtained  are  in  close  agreement  with  those  given  by  the 
ordinary  method.  A  simultaneous  determination  ol  thi 
water  produced  in  the  combustion  may  also  be  made. 
provided  that   the  bomb  is  rendered  absolutely  dry  and 

"    proportion  of  moisture  in  the  oxygen 
known.     The  last   traces  of  water  mii-l    be  expelled  from 
b  by  heating.      Acids  will  also  pass  over  with  the 
water,  but  the  error  due  to  this  cause  is  slight  and  may  be 
approximately  estimated. — C.  A.  M. 


Nitrogen,  ing by 

KjcldahVe  method,     c   Neuberj       Biochem.  Zeit 
24,  436-  136. 

Win    '.      lie  n  'I  I  y     has     been     Used  ■        ■        !     , 

mil  i  he  a  mi  i  H  i- lie  i,  mi,   Bulphate  i-  sub  equently 
decomposed   with   sodium   thiosulphate,   Bulphur   dii 

i    liberated  miles-  raffle alkali  fa  d  led. 

Thi     iiri-.     be   obi  iated     bj    u  hate, 

i     '  i  thiosulphate,  in  tl 

'■  '  n  i     mii  .ul  mi  ri  In  alkahiH     oil] 

this  decomposes  the   men 

alkali  sulphide,  and  il  added  to  an  n  id 

mil  Inn.    th         in     ■■  i  i   i  be  t  itration.     < '.  A.  M. 

ation    [o/   doluiii  ptieal 

examination].     •     Neuberg.     Biochem.  Zeit*  .  1910,  24, 
124—430. 

rf,  rri  gubat  '•  ' i  in  i     olarifica i  and  di  colon    i    i 

mi  boiling  the  liquid  to  which  il   baa  been  added,  whilst 
idal  nun   hydroxide  solution  ia  --till   more  generally 
applicable,  sinee  it  is  effective,  even  in  the  old.     It  v 

i  results  in  the  clarification  ol  mine  and  other  organic 
iIiihI-  for  optical  examination,  and  also  in  removing  fine 
turbidities  due  to  barium  Bulphate,  calcium  carbonate, 
i  ia,  etc.  Excess  of  the  reagent  may  be  readily 
removed  by  the  addition  of  a  small  quantity  of  -odium 
chloride  or  magnesium  sulphate.  In  eases  where  it  is 
desirable  n,,i  to  dilute  the  liquid,  kaolin  clay  gives  good 
results  whin  precipitable  proteins  or  other  colloids  are 
present,   bul   aa  a  rule  its  i  power  is  inferior  to 

that  of  kieselguhr.  If.  in  the  decolorisation  of  solutions 
Containing  sugar,  it  is  desired  for  special  purposes,  to 
use  mercury  salts  in  addition  to  other  precipitants,  mer- 
ourio  acetate  is  superior  in  every  respect  to  mercuric 
nitrate,  and.  like  lead  acetate,  is  besl  used  in  the  solid 
form.— C  A.  M. 

Polarimetry ;      Sodium     flam      for  .     C.      Neuberg. 

Biochem.  Zeits.,  1910,  24,  423—424. 

Tin;  light   from  the  sodium   Hume  nia\    I i    iderably 

increased  by  raising  the  temperature  by  the  use  of  such 
.in  salts  a-  en, ii  a  large  proportion  of  oxygen  when 
heated  in   I  Tims  sodium  nitrite,  nitrate, 

chlorate,  and   bromate  are   well    raited   for  this   purpose, 
and   by  the  use  of  the   first-named,  such   bodii 
osazones.  may  easily  be  polarised.     The  intensity  of  the 
lighl    may  also   be  increased   by  the  introduction  of  a 
current    ,,t    oxygen   into  a   sodium  flame. —  C.  A.  M. 

NaphOioresorcinol  reaction.     C.  Neuberg.     Biochem.  Zei 

1910,  24,  43ii— 440. 
The  author's  experiments,  described  in  detail,  show  ihat 
'Pollen's   naphthoresorcinol   reaction   (this   ■!..    1!!08,   716, 

I (II II  I  afford- .  it  ,  an  t  nil v   eariied  out.  an  excellent  test 

carbonylic  acids,  i.e.,  compounds  containing  the  grouping, 

.COH.COOH   or   .CO.COtlll.      In   ordci    to   ,  hi-ck   thi 
-trietive  influence  of  substances  such  a-  dextrose,  Bucrose, 
and    pentoses  upon  the  reaction  it  is  necessary  to  add  a 
sufficiently  large  excess  of  naphthoresorcinol. — C.  A.  M. 

nuth  todidi   hydriodic  acid  as  «  runind  for  the  precipi- 
tation "/   i',"  I.     C.   Neuberg.     Biochem.     Zeits..     1910, 
24,  434-  435. 
The  disadvantages  due  to  the  acid  in   the  use  of  TJragen- 
dorff's  reagent  (bismuth  potassium  iodide  in  nitric  mid) 
may  be  obivated   by  the  of  bismt 

hydriodic   add.     Bismuth  iodide  barium  iodidi 
prepao  living    I  18  grms.  of  i  I  bismuth 

tri-iodide  in  a  concentrated  solution  .  I  I  'mm 

iodide  (Hal ,.  2U.li  i.  and  diluting  the  solution  to  500  CO., 
after  the  addition  i  I  a  few  drop-  of  hydriodic  or  hydro- 
id.     It  is  a  yellowish  red  liquid  the  salt-in  which 
sponds    to     I  hi  ■".     IBil  ,3]     I  The 

ammonium  salt  (2BiI,,  3NH4I)  is  obtained  in  a  solution 
by  introducing  118  grms.  of  bismuth  iodide  into  a  solution 
of  43-3  grm-  ,,f  ammonium  iodide,  addinga  few  drops  of 
hydriodic  or  hydrochloric  acid,  if  required,  and  diluting 
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solution  with  water  to  500  o.o.  After  precipitation  of 
ba  is  by  means  of  these  reagents,  the  excess  of  halogen 
may  be  removed  by  means  ol  lead  or  silver  oxide  (which 

precipitates  the  bulk  of  the  bismuth),  barium  by  sul- 
phuric   acid,    ammonia    by    baryta    or    load    oxide,     and 

Ived  bismuth  by  hydrogen  sulphide.  The  double 
iodides  of  the   bases    may    be  di  wi^h  hydrogen 

sulphide,  or  with  silver  oxide  or  lead  carbonate.  -C.  A.  M. 

Ultraviolet  rays;    I'n/rr  sensitiu    to  .     t'.    SchalL 

'  Chem.-Zeit.,  lulu.  34.  267. 

Papbb  impregnated  with  a  2.V  :!  solution  of  nitro-p- 
phenylenediamine,  i~  sensitive  only  to  ultraviolet  radiation 
between  tie-  wave-length  limits  of  313  and  203  pa, exposure 

to  which  colours  it  a  deep  blue. — O.  R. 

mining  thorium  in  monazik  sand.     Mever  and  Speter. 
-       Vll. 

Determining  nickel  by  dimeihylglyoxime.    Bogoluboff.    See 
X 

Analyst*  of  Babbitt   metals,    «M  journal  brasses. 

1 1'  n  S  •    X. 

,.  petrol  mn  derivatives  and  resinous  products 

in  turpentine  oil.     Xicolardot  and  Clement.     See  XIII. 

Use  of  miscibility  cunts  in  (he  analysis  of  oil  of  turpi  ntint . 
Vezes.     See  XIII. 

Determining    caoutchouc    at    tetrabrotnide.     Fendler.     See 
XIV. 

Determination     of    assimilaoU     potash     in    soils.     Bieler- 
Chatelan.     See   XVI. 

Detecting    inositol    in     ni<i<:ni.-     mixtures.     Meillere     and 

I'l'-ury.     See  XV 11. 

Temperate  one   in   tin    analysis  of  beer  and  beer 

worts    by    the    immersion    ref  Tactometer .     Stanek    and 
Miskovsky.     See  XVI II. 

Determination  of  fat  in  foodstuffs.     Polenske.     See   XIXa. 

Determining  caffeine  in  tea  and  in  raw  and  roasted  coffee. 
Burmann.     See    XIXa. 

Distinctive  reaction  for  mushrooms.     Leewrv.     See  XIXa. 


Medicinal    plants    and    drugs.     [Determination 
alkaloid.]     See   XX. 


of     total 


Patent. 


met*  r. 


\.    11.    Walrath,    Davenport,    Iowa. 
I        951,709,   Mar.   8,    1910. 


U.S. 


The  calorimeter  bomb  comprises  an  outer  water-tight 
casing,  and  an  innei  combustion-vessel  surrounded  by  an 
air-jacket.  The  eombustion  vessel  is  closed  by  a  cap 
which  also  protects  the  flange  from  the  water  in  which 
the  bomb  is  placed. — A.  T.  I.. 

XXIV. -MISCELLANEOUS  ABSTRACTS. 
Tobacco    fermentation,  and    <>j, ,,!„,<     and    piroxydase     in 
tobaccr.     M.  Betting.  Mededeelingen  van  het  Algemeen- 
Proefstatiun  op  .lava  te  Salatiga,  [■_'].  No.  20,  pp  2  and 
Xo.  27.  pp.  12,  f'hem.  Zen tr.,  1910,  1,  1043. 
By  cooling  the  vapours  evolved  from  a  heap  of  fermenting 
tobacco,  a  colourless,  strongly  alkaline  liquid  was  obtained 
ofap.  gr.O-9'.is  ,tJ7f,   C.  in  wind,  the  presenceof  ammi 
nicotmc,  ethyl  alcohol,  and   aoetone   was  detected.     Bv 
cutting  out   the   veins  of   tobacco  haves,  drying  them  M 
(0   i'..  grinding,  sifting,  and  thorough  mixing.' a  homogene- 
ous powder   was  obtained,   with   which   tests  wen-   madi 
-  i..  the  presence  of  oxydase  and  peroxydase.    Weighed 
quantities  of  the  powder  were  macerated  with  a  definite 
ntity  of  water  for  a  definite  period,  then  filtered    and 


the  filtrate  treated   with  guaiacum  tincture  in   presenoa 
and  in  absence  of  hydrogen  peroxide.     When  the  powdei 
was  macerated  tor  only  a  short  time  (1  min.)  with  water) 
the  solution   gave   the   oxydase   reaction   with   gu 
tincture  ;  when  maceration  w  ascontinued  for  a  longi 
the  oxydase  reaction  failed,  but  the  peroxydase  read 
obtained  on  addition  of  hydrogen  peroxide.     After  adding 
a  solution  of  lie  "  cliromogen  "  isolated  from  fresh  to 
leaves,  the  solution  again  gave  the  oxydase  reaction.     The 
peroxydase    was    destroyed    by    heating    to    'III    ('.,      and 
became  inactive  in  presence  of   excess  of  the  "  t. 
cliromogen."      It    is    probable   that   the  tobacco  doi 
actually   contain    an    oxydase,    for   the   so-called    " 
reactioi Id   be  obtained  even  at  relatively  high  tem- 
peratures (87    I'.).— A.  S. 
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Board  of  Trade  .1., 


Tiie  report  of  the  Ceylon  Chamber  of  Commerce  for  the 
half-year  ended  31st  December,  1909,  contains  the  tollov  ing 
statistics   of   certain    exports   from    Cevlon    in    th< 
1908  and   1909:— 


Articles. 


Rubber lb. 

Cinnamon  quills   

Cinnamon  chips    ,, 

Cocoanut  oil    cwt. 

Copra    , 

Plumbago , 

Citronella  oil lb. 


1908. 


1909. 


912,125 

1,492,580 

3,233,229 

3,509.506 

2,785,824 

2,941,578 

670,121 

581,478 

768,795 

772,032 

525,095 

627.737 

1,390,602 

1,573.932 

French  Customs  Tariff  ;    Xew .     [Cd.  51*27.] 

The  new  French  Tariff  came  into  operation  on  April  1st 
last.  The  following  are  the  principal  items  of  interest  to 
chemical  manufactures,  in  which  the  duties  have  been 
modified.  The  produce  and  manufactures  of  the  United 
Kingdom  are  subject  to  the  minimum  rates  of  dutv.     , 


New  Bates,    i     Old  Rates. 


Genl.     Min.     Genl. 


Wax- 
crude,  bees' 

bleached 

Oil  seeds — 

colza,  rape,  poppy  

niger,  soya,  cotton  (decort.)    . . . 

camelina,  ravison.  beech-nut  ... 

other  kinds    

Oils,  vegetable — 

olive  for  soap  makers 

,,     edible      

1  ""in  ut,  touloucouna,  illiptS, 
palm-kernel  

castor  and  pulghere 

cotton,  s.-sanii-  and  nut.  for  soap 
makers  or  making  edible  fats  . . 

other  oils    

soya,  maize  for  soap-makers  . . . 
other  uses  

other  kinds   

Kdible  vegetable  fats    

Perfumes,  synthetic,  pure  or  mixed 

with  natural  products 

Camphor — 

natural  crude  and  in  powder    . . 

refined     

synthetic 

Mineral  waters    

Cieaelguhr    

Mineral  wax,  paraffin  wax     

Vaseline    

Bromine,  liquid 

Bromides    

Fluorides    

Acidfl — 

carbonic,  liquid     


Fics. 

Frcs. 

8 

8 

18 

12 

4-50 

4-50 

2-50 

2-50 

o 

2 

Free 

Free 

10 

3 

25 

10 

3 

1 

7-50 

5 

9 

6 

18 

12 

9 

6 

23 

15 

23 

15 

35 

25 

20% 

15% 

2 

Free 

9 

6 

37 

25 

20 

Free 

2-5 

2-5 

45 

30 

42 

28 

Free 

Free 

75 

50 

15 

10 

9 

6 

Frcs. 

12 
12 

Free 
Free 
Free 
Free 


15 

15 


Min. 


Frcs. 
8 


Free 
Free 
Free 
Free 


-Not  specified 


Not  specified 


7-50    I        6 
Not  specified 

20 

Free 
12 
32 

.in 
60 


tr.' 

Free 

10 

28 
50 
50 

Not  specified 


\i\  .  v..  -  ; 
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52] 


\ .  u      I 


Kin      i,. ,,i 


hi. i    i 


I   0-45 

75          60 

nj  h    n. i   n.              D            ii 

Mil 

.iluo-silicic     ••           4 



Ill 

photic         so         -" 

'  ■                  9 

kinds  7    ■■    . 

IS           12 

•    |HT   ft  lit, 

0   550       3-50 

m.l 
tiel  tanniu-containing  liquids 

xtracts   4-50           3 

8       5-50 

5       3-60 



II    |)UI              525         350 

tin       50       Free 

mi  ml 7-70        5-15 

.    (litharge  and  other  oxides)  7  95      5-30 

4            8 

in   peroxide IT)           in 

crude  or  rr mi.  .1   not  exceeding  33 

pel  cent 2-85      l-fin 

reined,  otht  t  kinds     6-15      4-lo 

ilia  saltt 

chloride,  crude    12           8 

imercially  pure.  ...  is          12 

sulphate,  crude  4-50       Free 

r  kinds,  crude 1-50           3 

com rcially  pun-  11-75      7-7.1 

Tin  chloride 15         10 

oopper,  crude    i">         10 

refined,  powder   22     14-50 

crystal    31-50        21 

Iron,  concentrated    15         10 

11-40       7-60 

33          22 

Methyl  alcohol  or  wood  spirit    ...  n-50     11-50 

10  per  cent.or  morel  15      9-50 
polymeric  or  other 

otxatcd  Forms    36         24 

Alumina,  anhydrous    SO         20 

hydrate    15     10-50 

Lead  carbonate 9           6 

»         e 

Chlorinated  lime    5-25      3-50 

I  chlorine     6            4 

and    sulphuric    ether,     all 

.t  lis 60          40 

i. .rui      113           75 

[ion   60            to 

ill.   crude    10       3-75 

Lime,  nitrate  and  cyanamide    ....  Free      Free 
Thorium  and   cerium   nitrates   and 

other  rare  earths    mo.  12           8 

pyr  .lignite    4-50            3 

22-50          15 

Sulpha'.- 

aluinimum    

oopper  

ir.ni    

double  salt). . 
i.   pur.-,  anhydrous  25  per 

ss 

i.    pur.  .    anhydrous    more 

than  25  pel  cent. 

1  i,  cr>-stal 

sodium,  impure,  anhydrout 

-  ,...'. 

am.  iinpur...  anhydrous,  more 

than  25  per  cent 12-35 

•odium,  impdre,  crystal    1-65 

tine   2-40 

Sul|ll.  : 

nitT.urv.  artificial  In  lump    ....  47 
nierrury  artificial,  powdered  (ver- 
milion)      93 

line   ...  3-75 

Coal-tar  distillates— 
obtained  direct,  such  as  phenol, 

anthracene,  benzene,  xylene...  Free 

mica)  derivatives    2:1 

roducts,    not    otherwise 

I     7-50°o 

Garnish,  spirituous 4"> 

it  mixture n- 

7-50 

Lampblack.  Spanish  black 4-50 


5-80 

30  1  vi 

1-20  0-80 

0-75  0-50 


3-30 


13-50 
1-80 


2-20 


9  0 
1-20 


2-80       1-75 


8-25 
Mil 
l  CO 

31 

f2 
2-50 


Free 
15 

30 

4.'. 

5 

3 


Mm. 


0-87 
80 

110 

i  ret 
i 
25 

in 

12 


93 
12-50 

20 

a 

10 


V.<   JJ 


■ 

3 

3 

1 ... 

... 

Free 

-   io 

515 

8-75 

5-30 

Free 

Not  specified 


2-::n 


10 
15 

3 

7  7.'. 
10 

12 
18 
25 
12 
11-50 


30 

15 

8-50 


30 

75 

30 

4-76 

■'•".. 


2-50 


5 

4 

1 

0-80 

2-50 

10 
1-50 


io 
1-50 

2-2.-. 

35 

70 
5% 


Free 

20 

40 

55 

6 

1-50 


1-90 


8 
12 

Free 

:l 
7-76 

10 

10 

1  1-50 
21 

111 
7-60 


25 

13-50 

6 


30 

75 

30 

3-75 


3-75 
3 

IK-MI 

0-50 

2-20 


1-20 
1-75 

8-25 

llo 
1-CO 

31 

62 


Free 
15 

30 

45 

5 

1-20 


Nen  B  tti 


I. nil. .poo.- 

Glue 

solid  

liquid  or  jelly  

Gelatin    powdoi    

Milk  sugar 

Aluminium 

Ingots  or  waste    

B        I  f o  I    

Hammered,  In  leaves    

Wire    

foundry  and  forge  pick   I 

than  15  per  <■  mt,  man 
Spiegel  iron  font.  15  per  cent,  b      ■ 

i .  r  ...nf    manganese. . 

Ferro-mangane  e i ri  thai 

per  cent,  and  lees 

cenl .  i  ■      ferro-sili- 

onl   more  than  6  n 
and  less  I  ban  20  p.  c  c  n1   "i  sili- 

20  p  i 

-i'  

Ferro-sUIoon  cont.  ir.  20  to  90  per 

per  4-t-nt .  ,.i  sin, -on    

l'Vrrti-chroiniuni  fr.  nil.. 

chrominm  

Ferro-tltanium  ir.  5  t<i  90  per  cenl 

titanium 

Perro-molybdenum  fr.  5  to  90  per 
cent,  molybdennrn     

Ferro-tungst  u  tr.  5  to  90  per  cent, 
tungsten 

Ferro-vanatliuin  cont.  more  than  5 
per  cent,  vanadium,  and  all 
other  ferro  metallic  alloj 
rare  metals  :  silicon,  manganese, 
muni,  titanium,  tungst  n 
and  molybdenum  metals 

Special  steels  cont.  more  than — 
I  ir  cent,  chrominm  or  tungsten 

2  i  .T  cut.  molybdenum   

0-5  per  ci-nt.   vanadium  or  tita- 
nium. 
Zinc  yellow  or  zinc  eliminate 

Crucibles  and  wares  of  graphite, 
plumbago,   etc 

Photographic  paper  albumeniaed,  not 
sensitised     

Papers  and  films  sensitised  with 
silver  or  platinum  salt.s,  in  leaves 
or  rolls    

Carbon  paper    

Paper  sensitised  with  iron  salts.... 

Cement,  slow 

,,       quick   


lienl. 


3-75 

• 

2 

f. 

38 


Mln. 


Genl     Mm 


Mauled 

i      I 

Sol  ipeclfled 

28 


200-00 
112-00 


i  

2-25 


300 


6-25 

7-50 
12-00 
30-00 
30  JO 

:lil-im 


7*% 
ad  val 


7:,  -no 


2s-7: 


9-00 
150 


300 

75 

45 
0-90 

0-60| 


I   200-00 

l-r.ii      2-00 
2  00 


20-00 


4-75 

17. 


16000 


3-50 
3-50 


20-Do    Not  -| 


4-75 


20-00       4-75 


3-50 
3-50 


5% 
ad  val.  ad  val. 

50-00    20-00 


8-00       8-00 


100 


200 
50 
30 
0-60 
0-40 


125 


225 
80 
40 


ad  val. 
15-00 


6-00 
100 


200 
50 
30 

ii-;:.      0-50 

0-50,       0-25 


The  rates  (unless  otherwise  mentioned)  are  per  100  kilos. 


Cameroon  Protectoratt  ;    Commerce  of  the .     Z.  angew. 

Chcm.,   1910,  23,  560—561. 

The  exports  showed  a  general  decrease  during  the 

1908  as  compared  with  those  of   1907;    this  di 

attributed  to  lower  prices  of  the  produota  leading  to  less 

production,   to  increased   cosl   of  transport,  etc.    Rubber 

was  exported  to  the  extent  of  1,214,320  kilos.,  a  d 

is-:   per   cent   as  compared   with    the  pre 

11,197,693  kilos,  of  palm  kernels  were  exp  irted,   <  de  rease 

,,f  15  per  oentj  and  3,043,158  kilos,  of  palm  oil,  n 

of  14-5  per  cent  In  each  case  the  pri  &  ™r  ' 

products  was  lower  than  in  1907.  Then   is  a  conside 

local  consumption   oi    the  products,  and 

his  been  established  9,1    Duals      An  oil  is  alf 

from,  the  s.'.ds  of  the  tree,  U  '■  ■"'■'•  kl1"*- 

having   been   exported.     Kola   nuts,    B3.46! 

aral.i.-.  265,753  kilos.,  and  Shea  nuts,  60.01 

also  exported.     Cotton   oi      -        go  id   quality   is   grown 

on  the  marsh-land  surrounding  Lake  Teh  i  1,  md  an  '"tenor 

kind   is  obtained  from  the  interior 

cocoa  industry,  howevi  -         the  most  ii  ^--'. 

hectares   (about    12,000   acres)   are   productive,   yield 


-- 


TRADE  REPORT. 


[April  30.  1910. 


in  the  year  1908,  2,447,263  kilos,  of  cocoa.  The  value 
,..  the  total  trade  in  all  products  during  the  year  amounted 
to  M.  28,952,745  (about  £1,412,329).— W.  P.  S. 

Tariff;    Proposed   item  .     Board 

of  Trad'.   March,    1910. 

The  following  table  contains  extracts  from  the  pri  posed 
„,-«  |    riff,  tog  ther  with  the  rates  now  in  fi 

Those  chejnucals,  etc.,  on  which  the  proposed  rates  do  not 
differ  from  those  at  present  obtaining,  are  not  included  in 

the  table. 


Proposed  Tariff  Classification,    i  Present  rates.  |  Proposed  rates. 


Alizarin  dye?,  aniline  and  other 

dyes 
'  Kale  of  cobalt  . . 

Prussian  blue      . .         . .         . . 

Ultramarine  blue 

White  or  red  lead  or  lithage     . . 

White  line  .. 

Chalk  or  whiting 

Vermilion  *>r  cinnabar  . . 

Lacquer  (juice  oi  Rhus  vernici/rra) 

shea 

:  tar  and  coal  tar 

Pitch  and  asphalt 
Baryta  paper,  sensitised  paper, 
etc. 

Baryta  paper  . . 

Albuminised  paper 

Bromide   and  platinum  paper 

P.O.P 

Portland,     Soman,     puzzuolana, 
and       similar        hydraulic 
cements 
Dolomite  and  magnesite 
Linseed  oil  in  can    or   barrel — 

a    Boiled        

(fc)  Other 
I  i-i   roilincan,  barrel,  or  jar    .. 
oil — 
1  n  can  or  barrel  . . 

-    Other         

(■round  nut  oil  . .  . .         . .    ' 

Soya  bean  oil      . .  . .  . . 

-'-•■a  oil     . .         . .  . . 

w 1  oil . .  . .  . . 

Camellia  oil        ..         . . 
batter 

I  and  whale  oil    . . 
Fats,  animal — 
Lard 

Other    

und  lard  . . 
Stearin 

Olein         

Paraffin  wax — 

Melting  point  up  to  42°  (.'. 

r 

ible  tallow  or  wax 
Candles 
Explosives — 
Gunpowder 
Dynamite 
Detonators 
-     . . 

r 

Indigo,  natural — 

Dry 

Liquid  or  paste 
[ndigo,  artificial — 

Dry 

Liquid  or  paste 
Turmeric 

myrobalans,  betel  nuts. 
oak  bark,  mimosa,  mangrove. 
quebracho,  and  similar  tan- 
ning materials 



Mangrorr  bark 

Tan  hurt  und  oak  bark 

Bet  I  nuti 

liu  and  gambier 
in 
Gum  arable,  Bhi  Uac,  rosin,  and 
other  gums  and  gm 

provided  for    (ex- 
lose  for  medicinal  use) 
. . 
r.,,u,   th'-ltae 

'. tragacanlh  .. 

Rosin 


ad  ral. 
7     T     11 


0 

17 

Si 

0 

4 

111 

0 

3 

n 

0 

3 

51 

0 

0 

11.21 

2 

.- 

9 

0 

10 

10} 

1 

2 

6 

0 

1 

10} 

1   0 

0 

'.«■.!  4 

5  13  11 
9   13     8 

7    14      7 

per  ton. 

0     2     3 
10%  «</  vol. 

\    0     1     8} 

0     S     51 

0     7      1 

30%  ad 

0  6  9 

20  %  atl  ral. 

0  S  8J 

20%  ud  ral. 

20%  ad  ral. 

20%  ad  ral. 

30%  ad  vol. 

0      10  0i 

ii      2  3} 

40%  ail  ml. 

0     3  7i 

0     3  5J 


}    o 

0 


0   11-29 

wl   vol, 
3     8i 


0  10  10} 

0  9     8i 
2   12     5 

1  19     5 
25%  ad  ral. 

I  2     S 
30%  ad  ral. 

12    5 
30%  ad  val. 

II  1      4* 


below) 
0    6    5} 
0     0     415 
0     0     8} 

20%  ad  val. 

0     3     5* 

20%  ad  ral. 


(See  below) 

0  5     i'i 

1  10  11 
1  6  :i 
0     1     01 


0 
51 

7* 

71 

U 

4 

9 

1 


'(orl5%adea7.  f 


0  10-37 
0  11-41 


1    13  4i 

7     8  0 

11   11  81 

6  19  2* 

per  ton. 

0   10   41 
Free 

(0     5     2} 

i  0     2     «i 

0     3     9} 

0  2  11J 
0  16  5 
0 


ii 
0 
0     3 

0  8 

1  12 
0     2 


0i 

5 

8} 
3£ 
5} 

0 
3 


0  15  6} 
0  1  41 
0  13  3} 
0  7  9i 
0     2   llj 

f  Free 

10  5  111 
0  10  4i 
0   19     0} 

0  13   11 
II   10     6i 

2  4      1" 

3  4     8 
30%  ad  val. 

1  16     8 
10%  ad  ral. 

1  18     0 

10%  u,i  tat 

0     1     8} 


Free 


0    0  10-38 

2     3      3 


£    s.     d. 


20 


ad  ral. 

0  4      Sj 

1  12     4 
20'  .,   ad  ral. 

ad  val. 


15". 

20", 


Pree 


Gum     benzoin,     copal,     mastic, 
sandarac 

Glue         

Gelatin 
isinglass   .. 
Dextrin    .. 
Sulphur 

Iodine 

Acid,  boric  

Acid,  oxalic 

Acid,  tartaric 

Acid,  salicylic 

Acid,  carbolic 

Acid,  picric 

Acid,  citric         

Acid,  pyrogallic 

Acid,  tannic 

Soda,  caustic  and  potash,  caustic 

(1)  Refined 

(2)  Other         

i  'avittic  soda 

Caustic  potash 

Iodide  ot  soda 
Soda,  carbonate — 

(1)  Soda  ash   . . 

[2)  Other         

Soda,  bicarbonate 
Soda,  peroxide 
Soda,  nitrate,  refined 
Soda,  sulphate — 

(1)  Refined 

(2)  Other         

Soda  borate  (borax) 
Soda,  silicate 
Soda,  salicylate 
Potash,  nitrate 
Potash,  sulphate — 

(1)  Refined 

(2)  Other         

Potash,  chlorate 

Potash,  bichromate 

Potash,  iodide 

Potash,  bromide 
Barium  peroxide 
Magnesium  carb. 
Mercury 
Alum 

Ferrocyanide,  soda 
Ferricyanide,  potash 
Ferrocyanide,  potash     . . 
Ferricyanide  of  soda     . . 
Bismuth  subnitrate 
Ammonia,  carbonate     . . 
Thorium  nitrate 

Ci  i. u,ii  nitrate 

Formalin  . . 

Wood  spirit 

Glycerin 

Chloroform  

Iodoform 


Milk,  sugar  

Naphthalene        ..         . . 
Borneo  camphor  and  blumea  or 
ngai  camphor 

Acetanilide 

Antipyrin 

Santonin 

Quinine  hydrochlor.  and  sulph. 
Morphine  hyd.  and  sulph. 
Cocaine  hyd.  and  sulph. 

Cinchonine  hyd.  and  sulph. 

Creosote  carb. 
Guaiacol  carb. 
Aniline  salt 

Diastase 

Baking  powder  . .         .. 
Vanillin,   coumarin,  hehotropin, 
and  similar  aromatic  chemicnls 

(n.o.p.)      .    ,  •  ■         ■•-._,•• 
chemicals,  and  medicines 
(n.o.p.)  . . 

Bromide    (excluding  pot.  brom.) 


S.    s.    d. 


,    j    a 

n   17     71 
3    10     ' 
i.      1-11} 

Per  He 

0      2      1 
Per  cwt. 


0     5     0 

ii     5     «1 

20%  ad  ml. 

0     3     5( 

1      2     8 

1     0     7 

10%  ad  ral. 

1      0     1 

0  10     6t 

ii      10  4} 

20  %  ad  ral. 

20  %  ad  val. 

1     2    0 

1  11  10 

Per  lb. 

0    2    0} 

II      2      2} 

1      4      7 

1   15   10 

See 

,n    12     61 

below 

10     1     2} 

0    1     11 

Per  cwt. 

20%  ad  val.     • 

Per  lb. 

20  °0  ad  val. 

0     2     1} 

Per  ewt. 

Per  cwt. 

0    0     7} 

0    0     7} 
0     1     41 

(Not  specified) 

0     0  10} 

ii    i    7i 

(Not  specified) 

0     7   Hi 

20%  ad  ral. 

0     3   11} 

1          Xot         r| 
1      specified    \  \ 

20  %  ad  ral. 

0     0     9-34 

0     2     3i 

0     18} 

20%  ad  val. 

0     0     7} 

12    0 

1     4     5 

o   o  io 

0     4     0} 

,        Not 
)     specified 

i  20  %  ad  val. 
i         Free 

Free 

Free 

0     4     41 

0     3     1} 

Per  lb. 

10%  ad  ral. 

0     1  101 

Per  cwt. 

0  16     1 

0  17     31 

(Not  specified) 

0     4     4 

4     4     8} 

0     4     4 

0     8     8} 

Free 

0     0     913 

0     0     9-34 

\ 

(   0     3    61 

1       20% 

10%   ad   ral. 
.048 
(    0     9     8} 

ad  val. 

1  15     7 

7     0     3 

0     6     8} 

0     5      Hi 

I        not 

-1     specified 

i      7   10     1 

<   10%  ad  ral. 

0  11  11 

0    8     9} 

0     5  10 

0  10     3i 

0  11     3 

0     5     61 

1    18      0 

1  18     7 

Per  lb. 

iXot  specified) 

0        3  1} 

Per  cwt. 

0  15     2J 

0  13     li 

20%  ad  val. 

0     2     7 

0     4     71 

0     0     6 

Per  cwt. 

Per  cwt. 

0  16     5 

0  19    0 

6  18     3 

7     19 

Per  lb. 

Per  lb. 

0     4     8} 

0     5     0} 

Per  lb. 

8%  ad.  val.    . 

0     2     1 

0  13     8i 

1     0  10 

1  18     6 

19     9 

Per  cwt. 

Per  cwt. 

3     6     7 

3     7     1 

Per  cwt. 

4   10     7 

2   17     9 

8  10     6 

5     0     6 

0     6     1} 

0     4     9 

Per  lb. 

20%  ad  val. 

0     S     21 

Per  cwt. 

30%  ad  val. 

2     7     7 

20%  ad  ral. 

10%  ad  val. 

(See  below) 

20  %  ad  ral 

10%  ad  val. 

>■ 

UX.,    Nil.    -I 


HOOKS    KK('K[\  Mi. 


.j:i 


mlncatlon. 

1 

Proposed  rate 

i    ».    d.                 -     J. 

Including    ntl/ih. 

inn/ 

•  nil. 

r   limit*,   chemical* 

and 

■   vol. 

ii   1  ;i     -                8     !>     i 

i  fgctablc 

•  ■■ 

0      1 

In  <  hi  it  barrel 

lb)  Other     . . 

20'     ad  oal. 

HI  oilier 

Per  cwt, 

id  cinnamon 

:i  i;   10 

n     . 

•j  IS   in 

n««/  licrgiinwt 

10     ! 

I'.  r  in  lin]>. 

if  ttirf'-i  ' 

mil. 

*  or  hands 

ii    ti    l  J 

In  <>/Vr  /ij-tf*. 

20%    n.(   VOi, 

W 

id  vol. 

i   oil 

I  |    ill/.               0   11       8] 

rfunied  . . 

(New  class!-,        ■:    S    s 

ntlori      i        0    g     mi 

thcr 

Pi  r  cut. 

•  hi/I*,  toilet 

ii   1^      1 

ashing    .  . 

0     I     ■*, 

■htr 

10%  «i/  vol. 

Books    Received. 

raphy.  (Kin.  II.  I'i  -i  ii.  I'  Sc.,  I'll.  D.  Graham 
Young  I  .in  tiin-r  in  Metallurgical  Chemistry  in  the 
University    of     Glasgow.      Longmans,     Green     &     Co., 

19,  Paternostei   Ri       i    ".  New  Sork,  Bombay,  and 

Calcutta.  1910.  Price  9s.  [One  of  the  series  of  Text 
Books  of  Physical  Chemistry,  edited  by  Sir  Wm.  Ramsay, 
K.t '.Ii..  F.R.S.] 

Milium,    containing   4lii    pages    of    subject     matter, 

with  108  illustrations,  and  alphabetical  indexes  oi  subjei  ts 

names,  and  a  further  one  of   metallurgical  systems. 

Tlie  subject  matter  receives  the  following  classification  : — 

1.  Diagram  of  thermal  equilibrium.      («)  Solid  solutions 

OT  mixed  crystals;  (6)  Ternary  or  more  complete  systems; 

Mel   Is  which  are  only  partially  miscible  in  the  liquid 

II.     Practical    pyrometry    and    thermal    analysis. 

III.    Preparation    of    micro  section        1\'.    Microscopical 

urination    of    prepared  sections.     V.  Crystallisation  of 

mil  alloys    VI.  Undercooling  and  the    meta-stabli 

VII.  Diffusion  in  the  solid  state.     VIII.   Physical 

properties  of  alloys.      IX.    Electromotive  force  and  corro- 

V     Construction     of     the     equilibrium    diagram. 

liar  conditions  of  metals  in  alloys  and  the  nature 

i if  inter  metallic  compounds.     XII.  Tin-  plastic  deformation 

and   alleys.      XIII.   Tin    metallography  of  iron 

and     steel.      XIV.      Metallography     of     industrial     alloys. 

Appendix  with  li-t  ol  systems. 

Die  Theorie  des  Parbepbozesses.  Von  I..  I'elet- 
Jolivet.  Professor  an  <lei  Universitat  Lausanne. 
Theodor  Steinkopff's  Verlag.  Dresden.  1910.  Price 
M    7.     Bound,   M    8. 

Bvo  viilunie  containing  321  pages  of  subject  mutter, 
with  14  illustrations,  and  an  alphabetical  index  of  names. 
The  lassification   is  according   to   the  following 

me: — I.      Historical      introduction.         II.     General 
properties      of      the      dyestuffs,     such      as     Bolubility  ; 
riposition  and  nature  of  the  basic  dyestuffs;    electric 
luctivity    of    dyestuffs:     relations    between    solubility 
and  colloidal  sts  m  of  electrolytes  on  dyestuffs. 

111.  Quantitative  determination  of  dyestuffs.  IV.  Adsorp- 
tion. V.  Contact-electrolysis  and  its  results.  Influence  of 
acids  and  bases,  etc.  VI.  Relations  between  adsorption 
and    contact-electrolysis.      Capillary     adsorption.      VII. 

General     observations    on      electrolysis    and     the 

dyeing  operations.  VIII.  Relative  fastness  and 
durability  of  dyeings.  IX.  Discussion  of  the  different 
hypotheses  to  explain  the  dyeing  process,  etc. 


Solid  Bn  urns  .    'I'm  a    I  I  w 

PERTH  8      ISD     I  ii  i  mii    m 

■  Ti  in  the  Chemical  T •■<    Biti 

mim. is  l'i\  i  mi.n-i-.s.      By  S.  I'.  I'i  .i  kii  ni    A.M.     CI it 

i"i  ho  Hi  pai hi  -I    [finance,  i  n  \  ol    V  «  Yorl    i 

Tin  Myron  C  Clark  Publishing  Co.,  Nev  STorl  ind 
Chicago.  E.  and  F.  X  Spon,  Ltd.,  57,  Raymarket 
London.     1909.     Prioe  $6*00  m  '.  po  I  i  aid. 

Labgb  8vo  volume  containing  31'  ittei 

unit  29  illn  ti.tih.ii  ,  and  indexe    ol  'i  name  . 

Tic    subject    mat  ter  is   Bubdri  idi  da 

graphical     distribution     of     bitumens.        II     Tic. 

ill.  '  1 1  -  lie  al  en.       I V.   I  icihaiion     ol  olid 

bitumens,     V.   Chemistrj    of   bitumen  .  VI.   Theii  com 

position.     VII.    Ultimate  analysis,   and  method  VIII. 

Proximate    and    ti  i  hni  lal    analyst      ol  solid    I 

I  x.  Mi  loellaneou  -  mel  hod    appl ti rturi  and 

surfac-.  bn  1 1 1 1 1 1 1 1 . 1 1 1  ~   p.r.  inn  blocks,  I 

\    bin  i.il    properties    oi     solid  bitumens.  XI. 

I  'lie  inn  ul    technology    of    bituminous    sli 

p   OF   I  '""  '■!  i  ••  i  ■    i  ''•    'i  "i      I'ii  kBM  'I  "Mi  ii    "i     'i  in 

I  n ri  i:i>  States  ami  nn    National  Fori    i         fob 
tiik  ye.u:  ending  Deo.  31,  1906.     By.  M.  G.  Motteb 
and  M.  I.  Wilbert.     Bulletin  No.  58,  Hygienic  Labors 
tory.  L'.s.  Treasury  Dept.,  Government  Printing  Office, 
U  aahington. 

Large  8vo  volume  of  523  pp.,  the  matter  of  which  is  sub- 
divided  under  the  following  headings: — 1.  General  com- 
in,  ul.-:  (a)  Legal  status  and  development,  lol  Scnpi 
(c)  Non-pharmaoopoaial  standards,  [a)  Analytical  data, 
(c)  Biologic  products.  (/)  Vegetable  drugs,  [g]  Pharma- 
ceutical preparations.  l\  / ith rii'itionalilandards (a) Inter- 
nationa) conference  for  the  unification  oi  pharmacoposial 
formulae  for  potent  medicaments  (Brusscl  eonferenn 
(6)  Foreign  pharmacoj  oeias.  (<■)  Comments  on  l.S.P. 
V  ill.  .relative  to  the  requirements  of  thi  Bitj  el  Conference. 
;:,   ( 'omrrb  nte  on  official  arlii  /<  s. 

ROYAL    I  "MM  is  BIOS    "N    I    in  M   •    AND    WaTEBWAYS.       Vol. 

i\.  Reports,  by  Sdj  Jobs  Wolfe  Babe's  IND  PART- 
NERS ON  Till:  Cost  of  Improving  <  \\u  R0OTE8,  Ti> 
TIIK  ROYAL  COMMISSION  IPPOISTED  TO  I  m.  i  11  l  D3T0 
AND  REPORT  ON  THE  CaN.W.s    i\ii    INLAND  NAVIGATIONS 

or  the  United  Kingdom.    [Cd.  5083.]    Price  7s.  8d. 
Statistical  Abstract  n  s  the  British  Emi 

,i    :;     m  1894  TO  1908.     Sixth  number.     [Cd.  5094], 
Price  Is.  3d. 

This  publication,  which   bs     beei    compiled  in  the  Con 

mi'ii  ial    Department    of   the    Hi  aid    ol    Trade,    containe 
statistics  of  the  area,  population,  and  trade  i  ■  ition 

of    tho    Empire    with    foreign    countries    and    with    other 
portions  of  the  Empire,  figure!  as  to  shi]  |  ing,  and 
iiients  as  to  the  production  and  consumption  of  staple 
articles  in  the  various  countries  of  the  Empire. 

Nkw  Fbbkoh  Customs  Tariff.    Tbanslation  of  hu 
French  Customs  Tariff  as  amended  by  tbs  Law  of 

the  29TB   MaBCH,    1910;    with    1   COMPABISOB    01    THE 

new  and  former  hates  of  DUTY.  [(  d.  5127  Price 
lUd.     See  iituler  "Trahe  Report." 

Tables  relating  to  the  Trade  of  British  India  with 
British  Possissi,  \~  ojd] 
TO   1908—9.     [Cd.  5109]     Price  1-.   Id. 

This  return  contains  statistics  of  the  foreign  trad 
British  India  during  the  last  five  financial  years.  In  lj  I 
the  total  value  61  th<    im]  ort     of  mere!  ai  dise  (exclusiTe 

oi    Government  - I    i Bri  I 

£80,843.818,  as  com]  ired  with  £86,596,729  in   1907-    Bj 
whilst  the  total  valui    ol   the  exports  of   mecrhandise  of 

Indian  i luce  and  manufai  tun    i  n  lusivi  i  I  Government 

£99,882,633,  ai  against  £115,652,151 
in  the  preceding  financial  yen. 
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Patent   List. 


mplete  Specification  accompanies  an  Application,  an 
asterisk  is  atrixed.     The  date-?  given  are  (i)  in  the  case  of  Applica- 
nts, the  dates  ol  Application,  and  (ii)  in  the  case  Oi 
Complete  Bpecifleatl  ifflcial  Journals 

-  ol  tiie  Complete  SpedflcatfonBAre  advertised. 
Oompli       3  .1  arc  open  to 

n  at  the   Patent  Office  immediately,  and  to  opposition 
within  two  tuontlis  of  the  said 


I.— GENERAL  PLANT;    MACHINERY. 

APPUI  vti.'Ns. 

TT114.  Benninghoff  and  Kliinne.  Chamber  and  retort 
furnaces.*     .March  30. 

7813.  Watkin.  Pyrometers,     thermometers,     &c.* 

March  31. 

8009.  Johnson  (Philadelphia  Textile  Machinery  Co.). 
Drying  machines.*     April  2. 

8135.    Rrandes.     Treatment  of  liquids.     April  4. 

M42.    Stott      Drying  machines.      April  4. 

S174.   Benninghoff  and  Klonne .      Set    under  II. 

8211.  Sinding-Larsen  and  Storm.  Separating  the  com- 
ponents of  mixtures  of  gases.  [Appl.  in  Norway.  April  7. 
1909.]*     April  .",. 

8303.  Cotterell.     See  unj,r  XIX. 

B443.  Berger.  Drying  apparatus,  [tier.  Appl.,  Dec.  14, 
1909,  *     April  7.      ' 

8645.   Malfitano.  Apparatus    for    filtering    liquids. 

[Fr.  Appl..  April  9.  1909.]*     April  8. 

Complete  Specifications  Accepted. 

7I54  (1909).  Wiegand.  Evaporating  apparatus.  April 6. 

TTiii*     1  ("19).    Walker.     Driers  for  rotary  kilns.     April  0. 

9072  (1909).  Porter.  Conveyer  mechanism  for  dehy- 
drating apparatus.     April   13. 

16,82]     1909  .   Neubacker.    Evaporating  drum.   April  6. 

21.660  (1909).  Maschinenfabr.  F.  Weigel  Xaclif.,  and 
Spielvogel.     Filter  press.     April  6. 

27,582(1909).  Alexander  (Reinhardt).  Centrifugal 
separators.     April  13. 


II— FUEL;    GAS;    MINERAL  OILS  AND  WAXES. 

DESTRUCTIVE  DISTILLATION;    HEATING; 
LIGHTING. 

Applications. 

7606.   Meudell.     Fuel  manufacture.     March  29. 

77'i4.    Benninghoff  and   Klonne.     Sec  under  I. 

7766.  Fabry.  Recovering  ammonia  direct  from  coal- 
gas.*     March  31. 

7776.  Sandiford  and  Seecombe.     Fuel.     March  31. 

7786.  Dohertv.  Treatment  of  combustible  gases. 
[U.8.  Appl..  March  31.  1909.]*     March  31. 

7915.  Brougham  (Solvay  et  Cie.).  Apparatus  for 
removing  tar  from  coal  gases.*     April   1. 

7919.  \\<«,dall  ami  Dwckham.  Continuously  working 
vertical  ga>  retorts.     April  1. 

8053.  Peat,  and  Head.  Wrighteon  and  Co.,  Ltd.  See 
X. 

8174.   Benninghoff    and    Klonne.  Gas-Bred    ovens, 

ally  for  the  production  of  coke.*     April  5. 

8178.   Slick.     Production  of  gas.*     April  5. 

"vill  Cervenka.  Incandescence  filament  or  body.  (Ger 
Appl,  Oct   23,   1909.]*     April  6. 

8379.  Lloyd,  and  Simon-Carves  Bye-Product  Coke 
Oven  Co.     Treatment  of ,  oke  oven  and  like  gases.  April  7. 

V1H4.  Omstein  and  others.  Artificial  fuel  for  heating 
and  lighting.     April  7. 

I  <  MI'i.ETE  SP»  iru  ITTONS   An  kited. 

8    9  and  8400  (1909).  Jones.    Ooke  ovens.     April  13. 

8781  [1909).  British  Thomson-Houston  Co.  (General 
Electric  '  ". |.  Manufacture  of  rods  or  filaments  .it  re- 
fractory material  for  use  in  elf,  trie  lamps.     April  13. 


16,065  1 19091.  Heinrich.  Forming  carburised  metal 
filaments  for  electric  lamps.     April  13. 

19,959  (1909).  Koppers.     Obtaining  by-products  in  the 

dry  distillation  or  gasification  of  fuel.      April  13. 

Ill— TAR  AND  TAR  PRODUCTS. 

Apri.it  ations. 

7631.  Johnson    (Badische    Anilin    und    Soda    Fabrilc), 
Manufacture    of    compounds    of    the    anthracene 
March  29. 

IV.— COLOURING  MATTERS  AND  DYES. 

Applications. 

7632.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  anthracene  colouring  matters.     March  29. 

792:i.  Johnson    (Badische    Anilin    und    Soda    Fahrik). 
Manufacture  of  colouring  matters  of  the  anthracem 
April   1. 

8127.  Kalle  und  Co..  A.-G.  Manufacture  of  azo  dyes, 
[Ger.  Appl..  April  13.  1909.]*     April  4. 

8239.  Johnson  (Kalle  und  Co.).  Manufacture  of 
dibromo-isatine.*     April  5. 

Complete  Specifications  Accepted. 

12,205  (1909).  Newton  .Bayer  und  Co.).     Manufacture 

of  azo  dvesturls.     April  6. 

21..i7S  (1909).  Johnson  (Kalle  und  Co.).  Manufacture 
of  sulphur-containing  vat  colouring  matters  and  lakes 
therefrom.     April  6. 

2404(1910).  Ellis  (Chem.  Fabr.  vorm.  Sandoz).  Manu- 
facture of  tri-  and  tetrabromindigo.     April  6. 


V.— FIBRES;    TEXTILES;     CELLULOSE;     PAPER. 
Applications. 

7748.  Pellerin.  Purified  hydrated  cellulose  and  its 
manufacture.     March  30. 

7752.  Blake,  Blake,  and  Blake.  Treatment  of  fabrics  to 
produce  wall,  roof,  and  similar  coverings.     March  30. 

8539.  Bals.  Preparation  of  cellulose  and  its  industrial 
application.*     April  8. 

st;40.  Merckens  and  Manissadjian.  Non-inflammable 
celluloid-like  material.  [Ger.  Appl.,  April  13,  1909.]* 
April  9. 

8647.  Merckens  and  Manissadjian.  Non-inflammablo 
transparent  film.     [Ger.  Appl..  April  13.  1909.]*     April  9. 

Complete  Specifications  Accepted. 

24.H46  (1908).  Ellis  and  Allsopp.  Drying  wool  and 
other  fibrous  substances.     April  6. 

7523  (1909).  McNaught.  Machinery  for  drying  wool 
and  other  fibrous  materials.     April  6. 

8329  (1909).  Lake  (Garcia).  Producing  fibres  from 
flax.  hemp,  and  similar  plants.     April  13. 

9840  (1909).  Sumner.  Manufacture  of  elastic,  non- 
inflammable  coir  fibre.     April   13. 

18.342(1909).  Muller.and  Rheinische  Kunstseidefabrik. 
Manufacture  of  viscous  spinning  solutions  of  cellulose. 
April  6. 

20,489  (1909).  Langlet.  Precipitating  organic  sub- 
stances from  the  black  liquors  of  soda  pulp  mills.     April  6. 


VI.— BLEAC  HING  ;    DYEING  ; 
FINISHING. 


PRINTING ; 


Applications. 

7826.  Heister,  Lucius,  und  Briining.  Product  for  use 
in  alizarin  printing  and  its  application.  [Gir.  Appl., 
April  3.   1909.]*     March  31. 

XU43.  Riley  and  Co..  Ltd.,  and  Riley.  Apparatus  for 
treating  yarn  with  dye  or  other  liquids.      April  4. 

8122.  IwanofT.  Manufacture  of  rollers  for  printing 
textile  fabrics.  &c*     April   4. 

s.'?06.  Habel.  Merc erisation  of  warp  yarns  and  the  like. 
[Ger.  Appl.,  April  8,   1909.]*     April  6. 

8344.   Simpson.'   Apparatus  for  dyeing  fabrics.     April  6. 


,1.  \\l\    Nl 


PATENT  LIST. 


COMF1  l  1  l     SPl  I  HI'    ITIOS     V  I  I  l"l  l  D. 

H.ssi   ,  l ■!«■-» ,     l,         :  i  i    Urn  k    \|  i  aralus 


fibrous   mat i  i  ials  wit  h 
il  6, 


dye  i  uors. 


VII       vi  IDS       VI  K  \l  IS  .    SALTS  .    SON  META1  LIC 
ELEMENTS. 

\rn  n    V  I  IONS. 

7718,    7719.   and   7720.    Dieffenbach   and    Moldcnhi 

ol   hvdrogi  i        [Gci      Vppls.,  Jxily   7,    Ui(     "-1 
..   27,    1909.  :*      March  30. 
Sauor.      Production  of  hydrogen.      March  30. 
7768      Fabrj .     Si  ■    und  •    II. 

Splitting    up    air    into    i  xygi  n    and 
I..,      Vppl..    Vpril  7.   1909.]*     March  31 
Edmunds.  Apparatus    for    making    sulphurous 

•      Vpril  2. 

i;,.s.  f.  <  li.  mi,    Induetrii    in    Basel.     Manufacture 

[Ccr.    Vppl  .  Aug.   II),   1909.]*     April  \. 
Dittmar.     Manufacture  ol  phosphoric  acid.     [Ger. 
Appl.,   Nov.   ii.    19091*     April  4. 

Epstein.     Trial  mi  nl  ol  i  ai  I ii    ai  id        Vpril  5. 

li  ..  .\     Si  c.  (In  in.    Ind.  in   Basle).      Manufi i 

,,(  concentrated  formii    ai  id.*     April  7. 

Johnson.     Reduction  of  metallic  oxides.*     Aprils. 

COMFLEI  l     Sll  ,  II  I.    LTIONS    A.  i  I  ITED. 

i     1909)    s.  c    Chim.   des    I'sini  s  du    Rhone 
Mannfac  turc  ol  zini    sul] 
87,120  (1909).  \V<  tti  i   i  Ricdcl). 
carbonates.     April  6. 


and 
A]  nl  6. 
Manufai  Inn    nf  alkali 


Ylll.     cl.Ass:    CEEAMICS. 

Al'I'I  li  ITIONS. 
8033.   lsln  rwoi  d  and  Sharpli  8.     Manufacture  of  stained 
or  coloured  glass.     April  -L 

Baillie.     Furnaces  for  drawing  glass.     Aprils. 
Gregory.     Furnaces  for  drawing  glass.     April  8. 

Complete  Specifications  Accepted. 
1909).   Rowan.      Apparatus  for  making  glass  in 


continuous  sheets.     April   13. 
09).    Burckhardt. 
liquid  quartz.     April    13. 


Method  of  forming  scmi- 


IX.— BUILDING    MATERIALS. 
Applications. 

7686.  Hurll.  Construction  of  Hoffmann  kiln  for 
burning  bricks  ami  other  clay  goods.*     Mar.  29. 

and  Lutz.      Artificial  stone.     [Swiss  Appl., 
29,    1909.]*     March  29. 
M.  milium   (Simcock).       Process  for  clay  drying. 
5. 

Complete  Specifications  Aii  kited. 

113(1909).  Fludder,  Fludder,  and  Rudder.  Manufac- 
ture of  refractory  bricks,  furnace  linings,  cement,  &c. 
April  6. 

B176    19 Gerlache.       Process  for  preserving  wcod. 

6 
21,901     1909).   Pratt.     Gas-fired  kiln  for  burning  bricks. 
6. 

\      METALS;    METALLURGY,  INCLUDING 
I  LECTRO-METALLUKGY. 

Applii  at  i 

emische  Werke.     Improving  mechanical 
properties   of  copper,    brass,   ami   bronze   articles. 
App!..  Mar.   30.    1909.]*     Mar.   29. 

Stobie.     Metallurgical  improvements.     April  1. 


su|  2.   Il.ii  i .      L'  'lin  Hon  of  tin  frci  and 

Apiil   2. 
B03!     Bi ''  i  'i    I  '-i"  on  Houstoi ill. 

I   0  Ml  mill,  i    ture    "I     I  no::-  I'  ii.        April    '1. 

8063,    Peat  and  Head,  Wrightson,  and  Co.,  Ltd  Cli  ti    in 
blaet-furnace  and  Bimili  i      isi         Vpril  4. 
B150.   W'anii'.     Silver  plating  solution       \|nl  5. 

si  56,      Bl  i:    i'l  I ■        I  I"  '..       1.  I       ii    •        i:  I  lals. 

Vpril  5, 

8298,    Bowley.     Applii  at  i 1 i  leol  ricitj 

I  inn  of  mi  lals  or  alloys,  or  to  ma  I 

mi  la!-.       April    6. 

8441.  Mm'  \  Magni  tii  Co.,  Ltd.,  and  1 1  okwi  od. 
Treatment   ol  ores  and  the  like,     April  7. 

siiil.  Thompson.     Utilisation  if  slag.     A] 

B630.  Johnson.  Manufacture  ol  tee]  |i  ,S.  \ppl-. 
Nov.   16,   1909.]*     April  s. 

8631.  Johnson,     Si  i    undi  f  VII. 

8644.  Dolphin  and  Caspei  Electrolytic  deposition  or 
precipitation  of  metals,     April  9. 

8660,  Siiliiiuii  and  Pii  ard.  Sell  cti  eparation  oi 
metals  from  complex  ores  "i    products.     April  9. 

Complete  Specifii  ltions  Accepted. 

7619  (1909).  Mackenzie  (Stevens).  Extraction  of  metal 
in. m  ore,     April  ii. 

8682  (1909).   Penhale  and  Maecall.     Solvent  foi  pi   i 
metals.     April   13. 

10,38]   (1909).  Sin Separation  of  metals  or  mil 

from  their  gangui  -.     A]  iil  ii. 

13,562  (1909).  c.iylcv.  Operating     blast     furnaces, 

converters,  &c.     April  fi. 

20,293  (1909).  Chenhall.     Crucible  furnaces.     April  13. 


XI.— ELECTRO-CHE.Mls'l  RY. 
Applications. 

7589.  Gorham.     Resuscitating    the   negative    plates   oi 

secondary    batteries    ami    assisting    in    their    formation. 
March  29. 
8298.  Bowley.     See  under  X. 

Completi   Specification  Accepted 

11.060  (1909).  Johnson  (Chun,  l'abr.  Griesheim-Elek- 
tron).  Apparatus  for  producing  and  maintaining  long 
electric  arcs  for  effect ing  react icu  s  In  tween  gases.    A]  ril  li. 


XII.— FATS;    OILS;    WAXES. 

Application. 

772ti.  Testrup.     Treatment  of  oils,  fats,  &c.     March  30. 

Complete  Specification  Accepted. 

l").74s  (1909).  De  Hemptinne.  Transforming  oils  into 
viscous  products  and  manufacture  of  lubricating  oils. 
April  6. 


XIII.— PAINTS  :    PIGMENTS  ;    VARNISH  ES  . 
RESINS. 

Ann  ii  u  IONS. 

7722.  Child.     Manufacturi    oi   printing    ok.     M 

7922.  Johnson  (Badische  Anilin  und  Soda  Pabrik). 
Manufacture  of  colouring   matter  lakes,     April   I. 

7926.  Holtkott.  Manufactun     oi    lincrusta.     (Or. 

Appl.,  April  s.    1909    •      \| nl   I. 

snlT.   Eckford.     Puril  "'    red    or 

orange  lead.     [Addition  to  Nb.  12,480  of  1909.]*     April  2. 

Complete  Specifii  cii"N  Accepted. 

21,578    1909).  Johnson  (Kalle  und  Co.).     8a       •/     IV. 


- 


PATENT   LIST. 


[  \prii  30,  mo. 


MV.     INDIA-RUBBER ;    CITTA-PERCHA. 

\1T1  n  LTIONS. 

B042.  Bailey,  Mi. I. Hi  ten.  and  Bailey.  IV vulcanising 
indiarubbei  compounds  and  reclaiming  pure  rubber  by 
o-chemical  action.    April  4. 

B049.  Bailey  Middleton,  and  Bailey.  Vulcanising 
rubber  by  nse  of  t« >K1  electrochemical  action  under  pres- 
sure.    A)>ril  4. 

8118.  Newton  (Bayorund  Co.).  Manufacture  of  artificial 
caouthcouc.     April  4. 

Complete  Specification  Accepted. 

28,460  (1908).  Blum. 
robber.     April  6. 


Manufacture    of   artificial    Para 


XV.—  LEATHER  ;    BONE;    HORN;    GLUE. 

A 1  PLICATIONS. 

T734.  Napp.      Process  for  obtaining  sebacitate  of    cal 
oium  and  of  barium  from  glue  boiler  residues.*  March  30. 

7819.   Evans    and    tnnes-Baillie.     Method    of    tanning 
hid.-  and  skins.*      March  31. 

8601.   Winterbottom  and  Renshaw.     Treatment  of  glue, 
glue    substitutes.    &C-,    to    render    them    antiseptic    and 
luble.     April  6. 

Complete  Specifications  Accepted. 

10,661  (1909).  Spigno.     Solutions  for  treating  leather, 

and  hides.     April  13. 
111.332  1 1909).   Leach.     Leather  products  and  process  of 
making  the  same.     April  6. 


XVIIL—  FERMENTATION  INDUSTRIES. 


Applications. 


[Ger.     Appl., 
[Ger.     Appl., 


7640.  Braasch.     Production     of     yeast 
March  31.   1909.]*     March  29. 

7829.   Holzer.     Preparation     of      beer. 
April  2,   1909.]*     March  31. 

8652.  Forster  and  Finitzer.  Fermenting  process.  [Ger. 
Appl.,  AprU  10.  1909.]*     April  9. 

Complete  Specifications  Accepted. 

7806  (1909).  Maynard.  Fermentation  of  brewers' worts, 
&c.     April  13. 

7989  and  17.113  (1909).  Faulkner,  Collett,  and  Collett. 
Manufacture  of  malted   material.     April   13. 

10.458(1909).    Braasch.    Production  of  yeast.     April  13. 


XIX.— FOODS.     WATER  PURIFICATION  ; 
SANITATION. 

Applications. 

773.",.   Ccistdorfer.      Extraction  of  albumins  from  pi 
March  30. 

7S42.  Tildesley,  Ritchie,  and  Watkins.  Process  for 
improving  Hour.      March  31. 

791S.  Hardy  and  Gardiner.  Preparation  of  protein 
products.     April   1. 

7954.  Hewitt.  Manufacture  of  mineral  waters  or 
artificial    saline  waters,  cordials,  &o.     April  2. 

8203.  Erste  Triester  Reisschal  Fabriks.  Rendering 
proteins  or  substances  containing  protein  soluble.  [Appl. 
in  Hungary,  March  1,  1910.]*     April  5. 

slY'L'.  VI. ur-  Water  or  sewage  ',.11111'..  ition  plant 
April  (i. 

S303.  Cotterell.  Apparatus  for  distilling  water  and 
other  liquids.     April  6. 

Complete  Specifications  Accepted. 

8300  (1909).  Henri,    Helbronner.    and  Von  Reckling. 

hausen.     Sterilising  air  and  other  gases.  April  13. 

1S.337  (1909).  Collett  and  Eckardt.  Production  of 
dietetic  cocoa  and  chocolate.     April  6. 

XX.— ORGANIC     PRODUCTS:     MEDICINAL     SUB- 
STANCES ;    ESSENTIAL  OILS. 

Applications. 

7069.  Henri,  Helbronner,  and  von  Recklinghausen. 
Preparation  of  tuberculin  and  scrums  for  tuberculous 
bacilli.     Mar.   29| 

7721.     Mason.     Santalol  compounds.*     March  30. 

7734.     Napp.    See  under  XV. 

8099.  Newton  (Bayer  und  Co.).  Manufacture  of 
tetramethylenediamine.     April  4. 

8100.  Bayer  und  Co.  Production  of  aliphatic  hydro- 
carbons with  more  than  one  double  bond.  [Ger.  Appl., 
April  8,  1909.]*     April  4. 

8339.  Marks  (Blumberg  und  Rindskopf).  Preparation 
of  aldehyde  sulphonates.*     April  6. 

XXII.— EXPLOSIVES ;    MATCHES. 
Application. 
7625.  Silberrad.     Explosives.     March  29. 

XXIIL— ANALYTICAL    CHEMISTRY. 

Complete  Specification  Accepted. 

23,746  (1909).  Lovibond.  Apparatus  for  use  in  esti- 
mating the  intensity  of  colours.     April  13. 
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Official   Notice. 


\\\r\l.  GENERAL  MEETING,  1910. 

In  acoordance  with  the  provisions  of  By-law  64,  notioi 

,.  hereby    given    that    the    -mnual    General  Meeting  will 

will  be  held  in  the  Natural  Philo  ophj   Leoture   rheatre  of 

hnioal  College,  Glasgow,  at  10.30  a.m.,  on  Wodro 

Iv  6th,  1910.     \  programme  of  the  pro  ■•  ■••lings  was 

contained  in  ttu<  April  30th  number  of  iho  Journal. 

In  accordance  with  the  provisions  of    By-law    72.  the 

hercb)    notifies  that   it    hag  awarded  the    VIedal 

■.  of  Chemical  Industry  to  Mr.  Thomas  Tyrer 

fur  his  conspicuous  Ben  ices  to  the  Society  and  to  Applied 

Chemistry. 

In    accordanci     with    the    provisions    "f      By-law     24, 

Will.,   is  hereby  given  that  those  members  whose  names 

uimI   in   Hulies  in  the  list   of    Council   will  rotire 

from   their   respective   offices  at    the   forthcoming   Annual 

Meeting. 

Mr.  Walter  F.  Reid  has  been  nominated  to  the  office  of 

I   under    By-law  l'"  :     Dr.  J.    Lewkowitsch,    Dr. 

U '.   Moore,   and  Dr.  Harvey  W.  Wiley,  have   been 

nominated  Vice-Presidents  under  By-law  21.  and  President 

Ira  Remsen  lias  been   nominated   n   Vice-President    undor 

20      Mi    Thi   ii  is  Tyrer  lias  been  appointed    Hon. 

rer,    and  Dr.    1!.    Messel.   Hon.  Foreign  Secretary, 

under  By-law  35. 

Members  arc  hereby  invited  to  nominate,  on  or   befori 

23rd    next,     lit    and     proper    persons    to    (ill     four 

Y.iiaiirii-   among    th dinary    members   of   the   Council 

under  By-law  24.     Forms  for  this  purpose  can  be  obtained, 

plication,  from  the  Secretary  of  the  Society. 

By-law   23  :  —An  ordinary  member  of  Council  shall  be 

nominated   by   ten   or  more  members  upon   Form   B  in 

icdule,   a  copy   of   which   form   shall    be  furnished 

I'V  the    Secretary   upon    the   written   or    verbal   requesl 

•f  mv  member,   but   a  member  shall   not    be  eligible  to 

-iifti  more  than  one  such  nomination  form,  and  tin   member 

nominated  shall  sign  the  declaration  -•■'  forth  on  the  form. 

i  shall  be  declared  invalid  by  the  Council  if  : 

a..  The   member   thereon   nominated    is   disqualified    for 

or   ineligible   to   be  elected,  as  provided   by   the 

By-laws. 

/■.  The  nomination  is  not  made  on  the  authorised  printed 

form  or  substantially  not  in  the  manner  directed  thereon. 

c  The    nomination    form    is   signed    h\    less    than    ten 

disqualified   or   not    ineligible   to   nominate 

ided  by  the  By-laws. 

a.  The  nomination  form  is  not  received  hefon    or  upon 

the  day  appointed  therefor. 

e.  The  member  nominated   has  not   signed  the  declara- 
tion printed  upon  the  form. 

A  member   whose  nomination   aforesaid   i-   declared   to 
ba  invalid  shall  receive  notice  thereof  from  the  Secretary, 
II  not  be  submitted  for  election. 

Charles  G.  Cresswixl. 
■  i  tary. 


Canadian   Section. 

Meeting  held  at  Toronto,  on  Thursday,  llih  February,  1910. 
DR.    W.    LASH   MILLER   IN   THE    CHAIR. 


E    PRODUCTS.    AND    MAIZE    STARCH     V\l> 
ITS   PRODUCTS. 

BY    W.    T.    KAI-FMANN.    M.I)..    CM. 

The  manufacture  of  starch  and  its  products  from 
maize,  and  the  by-products  which  result  therefrom,  forms 
a  large  and  actively  growing  industry  in  North  America. 


\    m  i  net  genera]  desoripl  Ion  of  thi    proa         bj 
•  •I  whioh  the  rarion  constituents  of  maize  are 

'(■d       llom       ..lie        inol  In    I        will       | .   ll|l|i-       lie      til' 

means  of  allowing  the  characters  oi  the  e  products. 

Steeping. — The  dry  grain    from   the   granaries   i 
veyed    into   large   hopper- bottomed   steeping   vats,   and 

od    with   sulphur  dioxide   is   run   upon    it. 

By  means  of  steam  syphons  tne  water  is  kept  in  oiroulation 

nid  ,it   the  same  time  heated   ■ind   maintained  at  tem- 

||  i  limes  varying  from  120  V.  to  I  111  F.  This  steeping 
process  is  continued  for  from  two  to  four  days  according 
as  tin  !  urn  is  more  or  less  amenable  to  the  softening  and 
disintegrating  influences,  or  is  required  to  he  lei 
more  triable  or  "soft  "  for  the  process  to  follow.  The 
steep  waters  may  be  run  to  waste  or  ma]  be  evaporated 
t"i  lie-  recovery  of  the  soluble  material  therein  for  the 
manufacture  of  cattle  feed. 

Milling. — The  steeped  corn  is  next  run  through  Foos 
mills  or  their  equivalent,  bv  which  means  it  is  cracked. 
deoortii  it.  d,  and  partially  ground,  giving  rise  to  a  diffluent 
mass.  This,  when  appropriately  diluted  with  water 
so  that  the  most  finely  ground  portions  form  a  liquor 
(separator  liquor),  is  passed  through  a  germ  separator — 
a  long  large  V-shaped  tank  with  a  screw  conveyor  at  its 
boi  tout  and  skimming  paddles  at  the  top.  The  oil-bearing 
germ  floats  and  is  skimmed  off,  and  the  endospern,  starchy 
and  glutinous  matter,  cortical  tissues,  bran,  and  fibre 
mattei  pass  on.  The  germ  is  then  conveyed  away, 
washed  free  from  adherent  starch,  and  dried,  The  dried 
germ  is  next  ground,  "cooked"  with  li\e  steam,  and  its 
oil  expressed  in  hydraulic  presses. 

The  resulting  products  are  : — 

Corn  oil — used   largely  in  the  manufacture   of  soup. 

*<)(/  cake — used  as  a  cattle  feed.     Composition  : — 

M.  i  'are 9'50 

a    21-30 

I  :it  13-29 

Carbohydrates 45*64 

Fibre  B-27 

Ash    2-00 

100-00 

The  Cortical  and  Endospermal  portions,  the  most  finely 
ground  of  which  when  suspended  in  water  gives  rise,  as 
i heady  stated, to  the  "separator  liquor,"  are  next  screened 
by  passing  them  over  a  vibrating  copper  sieve.  '[Tic 
coarse  material  separated  is  led  into  bun-  stone  mills  with 
the  necessary  quantity  of  water,  and  is  finely  ground, 
the  effluent  from  the  burr-stones  being  combined  with  the 
previously  separated  "'separator  liquor,"  This  mixture 
is  then  pumped  over  the  shakers.  The  first  shaken 
vibrating  screens  covered  with  silk  bolting  cloth  of  rather 
coarse  mesh.  By  this  means  the  starch  "  liquor "  is 
separated  from  the  w-et  "  feed  "  or  branny  portions  of 
the  grain.  This  latter  is  conveyed  into  a  stirring  tub, 
agitated  with  water,  and  pumped  over  the  second 
shakers,  on  which  it  is  washed  as  free  from  starch  as  is 
possible. 

The  bran  is  next  conveyed  to  presses  where   water  is 
squeezed  out  of  it,  and  it  emanates  therefrom 
feed,"  an  article  much  used  in  that  state  as  a  rattle  feed. 
Or  after  being  dried  in  appropriate  apparatus  it  is  bag) 

-old    as   "Corn   bran,"    the   average   composition   of 
which  is  : — 

Moisture 

Protein io-5o 

i  .it    

Carbohydrates 65-04 

.I'l.  '    12-30 

Ufa     ..            0-48 

100-00 

The  liquors  separated   from  the  shakers  and  millare 

now  combined  and   are  known  as  the  "  Mill  liquor."  or 

"  .rude  starch  liquor."     They  may  1*>  passed  over  another 

series  of  fine  sieves  or  shakers  to  screen  out  the  more  or 

•  Called  "  maize  germ  cake  "  in  England. 
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g  it t  \ .  glutinous  and  fibrous  residues,  or  they  may 
ased   immediately  over  tie  runs,   trays,  tables,  or 
gutters,  these  terms  being  used  synonymously. 

Ruiu  are  gutters  about  l2Qft  long,  6  or  8  in.  deep, 

ind  may  be  from  10  in.  to  2  ft.  wide,  and  above  all,  level. 
except  for  a  drop  of  about  i  in.  between  the  ends.  Into 
these  the  i  rude  Btaroh  liquor  is  run  and  during  its  passage 
through  them  the  Starch,  more  or  less  free  from  gluten 
I  illar  matter,  is  deposited,  the  glutinous  and  other 
residues  "tailing  oti,"  Dairying  from  -to  to  50  per  cent, 
of  starch  which,  however,  oannot  be  economically  recovered 
rch.  The  run  tailings  ale  conducted  into  "  con- 
tinuous  settling  tanks."  where  the  solids  are  allowed  to 
subside,  while  the  clear  Bupematant  liquid  is  syphoned 
off  and  run   into  the  BBWer. 

The  run  tailings  so  concentrated  are  sold  as  a  liquid 
feed  under  the  name  of  "Slop"  or  "Swill."  or  may  be 
pumped  through  filter  presses,  the  solid  mat.  rial  collected, 
dried,  and  sold  as  gluten  meal,  the  ave  age  composition 
of  which  is  : — 

,  Moisture 8*74 

'  Protein 31-iin 

Fat    

Carbohydrates 54*67 

Insoluble  tibre    1-44 

Lab    0-60 

100-00 

This  gluten  meal  is  often  mixed  with  certain  proportions 
of  corn  bran  while  both  are  yet  wet.  the  mixture  dried 
and  sold  as  "Gluten  feed."  the  average  composition 
being : — 

Moisture 5-78 

Protein 22-80 

Fat 1-99 

hydrates 62-10 

In-ol.  fibre 6-68 

Ash    0-65 

100-00 

Those  who  have  made  comparisons  of  the  dietetic  values 
of  protein -containing  cattle  feeds  have  found  great  advan- 
in  using  those  feeds  obtained  as  by-products  of 
maize.  Professor  F.  T.  Shutt.  of  the  Dominion  Govern- 
ment Experimental  Farm  at  Ottawa,  considers  that 
maize  protein  is  the  most  efficient  source  of  nitrogenous 
food  for  cattle,  swine,   etc. 

The  "  green  starch  "  which  has  been  deposited  on  the 
"  runs,"  containing  about  50  per  cent,  of  moisture  and 
ill  it  0-5  per  cent,  of  protein,  is  now  shovelled  off  and 
stirred  up  with  water  in  the  "  breaker"  ;  at  this  point, 
it  may  In  converted  "  by  acidulation  and  subjection  to 
elevated  temperatures  under  a  pressure  of  about  30  lb. 
p=r  square  inch  for  the  necessary  period  of  time.  Aftei 
conversion  the  resultant  liquors  are  neutralised,  filtered, 
clarified,  or  otherwise  refined,  after  which  they  are  con- 
eentrated  into  : — 

GUucoee.* — A  highly  refined  brilliant  thick  syrup  com- 
posed of  water,  dextrin,  maltose,  and  dextrose  and  about 
0-23  per  cent,  of  ash  and  nitrogenous  derivatives  from 
protein  ;  this  is  a  very  pure  product  and  is  a  perfectly 
wholesome  commodity,  being  quite  as  well  refined  as 
refined  cane  sugar.  It  appears  on  the  market  in  con- 
centrations varying  between  43    and  45°  B. 

Orape  Sugar,  t — A  more  fully  converted  product  with  a 
higher  "  quotient  of  purity,"  i.e.,  with  a  greater  per- 
centage proportion  of  reducing  carbohydrates  (sugars) 
in  relation  to  tie  total  carbohydrates, and  is  consequently 
less  doxtrinous  and  more  sugary  than  glucose.  Unlike 
glucose  it  solidifies  into  a  tough  mass  on  cooling,  which 
has  a  finely  crystalline  structure.  The  syrup  for  the 
production  of  grape  sugar  may  be  run  into  barrels  while 
hot.  where  it  is  allowed  to  solidify,  or  it  may  lie  run  into 
moulds,  allowed  to  solidify,  and  then  chopped  into 
lump-. 

''ore  Syrup  is  an  admixture  of  glucose  with  about 
in  per  cent,  til  refined  cane  syrup  and  generally  Savoured 
artificially.  It  is  a  wholesome  and  delirious  commodity 
especially  adapted  for  use  as  a  table  syrup. 


*  Tn  England  f  1  ■  i --  is  known  a-  Liqulfl  Gluo  Be  •  r  Corn  Syrup 
tin    Bngand    tlijs    i-     ecperally    termed    Ulna   •      i    Solid 


Starch. 

The   "green   starch"    instead   of   being  utilised    fo 
production  of  saccharine  products,  may  be  manufactured 
into    different    varieties    of    starch    to    meet    the    various 
industrial     and     domestic     requirements.     This     "  green 

Starch  "  may  be  passed  over  the  "runs"  a  second  I: , 

the  effect    being  that    its  gluten  content   is   lowered   6 
about  0-5  per  cent,  to  0-3  per  cent.,  and  according  to  the 
us,    for  which  it   is  destined,  it  may  or  may  not  recce 
"chemical"    or    "alkali"    treatment    with    caustic 
before  re-running. 

The  varieties  of  maize  starch  which  are  found  in  I '  u 
on  the    market,     may  be    classified  as :    (I)   Thick    boiling 
starches,      (a)     "  Chemicalled,"      (b)     "Unchemicalled. 
(2)  Thin  boiling  starches — prepared  by  (a)  the  "  dryinj 
process."  (b)  the  "  ill-suspension  "  process. 

"  Chemicalled"  Starches. — The  effect  of  alkali,  as  used 
in  "  chemicalling  "  starches,  is  to  cause  swelling  and 
flocculation  of  the  protein  and  fibrous,  and  saponification 
of  the  fatty  impurities  retained  by  the  starch,  and  to 
induce  these  to  "tail  off"  and  leave  a  purer  and  whiter 
starch  when  deposited  a  second  time  on  the  runs. 

After  passing  over  the  runs,  the  starch,  whether  alkalied 
or  not,  is  shovelled  into  "  breakers,"  suspended  in  water 
to  form  a  liquor  of  a  gravity  of  about  22°  B.,  and  then 
pumped  into  cloth-lined  perforated  boxes — the  moulding 
boxes — which  are  placed  on  the  "boxing  horses."  Bj 
this  means  the  water  drains  through  the  cloths,  while  the 
starch  remains  behind,  and  is  subsequently  "  broken  out  " 
into  large  cubes  of  7  to  8  in  edge.  At  this  stage  the 
starch  contains  11  15  per  cent,  of  water.  These  cubes. 
after  being  broken  out,  are  sometimes  placed  on  porous 
bricks  for  a  short  time,  water  being  abstracted  from 
them  and  causing  them  to  "  set,"  the  starch  then  con- 
taining 42-43  per  cent,  of  water.  They  are  then  removed 
to  "  crust  kilns "  and  heated,  which  causes  them  to 
"  sweat "  until  a  browning  on  the  surface  ensues,  followed 
by  the  formation  of  a  thin  dry  crust  all  over  the  cube 
to  a  depth  of  about  \  to  \  of  an  inch.  The  lumps  are 
removed  from  the  crusting  kilns,  the  "crusts"  scraped  off. 
and  the  inner  scraped  portions,  containing  from  28  30 
per  cent,  of  water,  are  dried  slowly  or  quickly  in  large 
cubes  wrapped  in  paper,  or  may  lie  broken  into  much 
smaller  and  more  or  less  regular  sized  lumps,  so  as  to 
produce  the  various  "  crystals  "  and  "  lumps,  '  which  are 
sold  as  "  domestic  laundry  starches."  When  the  starch 
is  to  be  dried  quickly  it  is  broken  up  quite  finely  before 
being  placed  in  the  kilns,  and  when  dry  it  is  pulverised 
by  grinding  and  then  bolted.  It  is  also  put  up  as  a  ground 
or  culinary  starch  ;  this  is  less  alkaline  than  the  laundry 
starches,  having  received  a  lighter  caustic  treatment, 
and  better  washing  with  fresh  water  after  it  has  been 
treated,  the  result  being  a  very  highly  purified  com- 
modity. 

"  Unchemicalled"  Starcli  may  be  dried  as  such  inoreoi  less 
slowly  and  may  lie  ground  or  not.  It  is  used  in  the 
manufacture  ot  baking  powder  or  as  a  size  in  tne  textile 
industries.  It  is  also  used  to  a  small  extent  by  steam 
laundries. 

All  the  foregoing  starches  are  thick-boiling       that   is, 
when  cooked  with   boiling  water  they  give  rise  to   v.  i 
viscous    pastes    which    on    cooling   form    somewhat    stilt 
"  jellies  "  which  break  with  a  glassy  fracture 

Up  to  this  point  the  manufacture  of  starch  is  a  relatively 
simple  matter,  and  the  material  which  results  very 
closely  resembles  in  its  properties  the  starch  as  it  originally 
existed  in  the  :aw  grain.  On  account,  however,  oi  the 
heating  and  action  upon  it  of  water,  and  of  the  sulphurous 
acid  during  steeping,  and  the  alkaline  treatments  during 
its  further  purification,  the  viscosities  of  pastes  produced 
from  these  starches  arc  slightly  less  than  that  of  starch 
o  i  lined  from  the  grain  which  has  not  been  subjected 
to  these  influences.  Again,  the  viscosity  of  unchemicalled 
starch  is  greater  than  that  of  chemicalled  starch,  and 
that  of  the  scrapings  from  crusted  lumps  of  chemicalled 
starch  somewhat  less  than  that  of  the  inner  portions  of 
the  lump. 

Tn"  .air'      larch'      which   may   be   menti d  are  tin.  e 

forming    the   so   called    "thin    boiling'     or    "modified" 
group.      I'!"    i      starches,     under    so    called    "standard" 
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oooditiona  and  methods  foi    testing,  which  are  arbitrarily 

:  by  . h ll<-t iii i  workt'i  .  give  rise,  on  boiling  with 
i   in   a   caustic   nlkah   solution,  to   pastes 

giver)  miirh  Inwei   viscosities  than  thick  boiling  starches. 

■  I  the   name.     Thi  )    m    ■■    '■■    dividod    into   two  sub- 

nrding  In  the   mot  hod   of  theii    manufacture. 

I.   /.'  Unchemicalli  .1     stan  b     ifi 

t   to  about  '.'J    B.  and  a  certain  quantity 
,,l  hydrochloric  acid  i    added  to  the  "milk."     Ii   is  then 
"boxed"  and   allowed   to  .Irani,   the   starch     containing 
4j     i:t  pei   conl    ol   moisture  and  a  small   proportion  oi 
ti,i,|     is  broken  up  and  dried;  during  the  drying  process, 
i hi'    small    proportion    if    acid    partially    hydroryses  the 
starch,  causing  its  viscosity  to  become  less,  but   in  little 
I  or  no  wa)  altering  the  natural  configuration  of  the  staroh 
unless  temperatures  high  enough   to  i  iuse  their 
igh   doxtrinisation   have    been   used,   or   unless   they 
ieen  heated  in  the  presence  of  moisture  to  tempera- 
kbovc   their  swelling  or  gelatinising   points — 65° — 
H"       107    P.). 
|    7"  map  naion   process.     Starch   ia  suspended   in 

ubstantially  as  above,  and  a  certain  quantity  of 
sulphuric  hi   hydrochloric  acid  added.     The  mass  is  kept 
itly   stlncd   and   Is   maintained   at    a    temperature 
well    below     the    gelatinising    point    of    starch     but     yet 
i  eel  rate   the   bydrolytic  action  of  the 
he  starch  to  a  reasonable  degree,  and  so  to  cause  a 
.liiiiiinitiini   ..I    the   viscosity  in  dircol    proportion   to   the 
length   of    time,    degree   of    temperature,    and    strength    of 
i.-iii.   in   which   the  starch  is  subjected.     By   inspection, 
even  by  means  of  the  microscope,  modified  or  thin-boiling 
starch  cannot  bo  discriminated  from  unmodified  or  thick- 
boiling  starch. 

These  modified  or  thin-boiling  starches  are  so  manu- 
factured a-  in  give  rise  "ii  boiling  with  water,  to  pastes 
of  greater  or  less  viscosity  according  to  their  application, 
which  is  for  the  laundry  and  confectionery  trades. 

Tkt  Laundry.     Before  the  introduction  of  thin-boiling 

•torches  and  modern  machinery,  the  ordinary  thick-boiling 

■torches  were  used  in  much  the  same  wav  as  tiny  are  in 

private  households  to-day.      However,   it    was  found   that 

'   lo  eo|ie  with  the  ever  increasing  volume  of  work. 

■specially  the  laundering  of  shirts,  collars,  cuffs,  and  those 

articles    of    apparel     which     demand     stiffening,    at     a 

ii.-  cos',  and  with  expedition,  changes  had  to  be 

node  in  methods  and  materials.     By  a  process  of  evolution 

aical  deuces  for  starching  the  goods  were  invented 

and   improved,   and   in  order  to   keep  abreast   with  these 

contrivances,   which   are  fundamentally   used  for   driving 

nullities   of   starch   pastes   into   and    between    the 

the  materials  to  be  starched,  the  starch  makers 

had  to  alter  i he  boiling  properties  of  the  starch  supplied 

to  laundries. 

hes  from   maize,  rice,  and  wheat  were  used   jointly 
rally  and  various  combinations  were  essayed  with 
ii    less    satisfactory    results.     The    manufacture   of 
maize  starch  has  now  been  developed  to  such  advantage 
ompletely   replace   riee   starch,   and   almost    com- 
pletely replace  wheat  starch  in  the  laundry  trade  in  North 
Amci 

Thick-boiling,  i.e..  unmanipulatcd  starches  from  these 
ess  some  distinctive  physical  characd  I 
Mai/e  starch  giv-s  rise  to  the  most  viscous  pastes,  less  so 
wheat,  and  lastly,  rice  starch  gives  the  least  viscous  paste. 
Hot  maize  starch  pastes  tend  to  revert  relatively  very  slowly, 
when  more  quickly,  and  me  starch  pastes  most  quickly. 
By  reversion,  I  mean  the  separation  of  starch  substance 
from  their  hot  pastes  on  cooling.  Again  unmodified  or  thick 
boiling  maize  starch  pastes  when  applied  to  fabrics  to  be 
stiffened,  cause  them  to  become  very  Miff,  boardlikc,  and 
brittle,  with  but  little  pliability,  while  unmodified  or  thick 
boiling  wheat  and  rice  starch  pastes  stiffen  very  much 
rise  in  more  pliable  work:  and  in  order  that 
their  work  might  possess  both  stiffness  and  pliability  in  a 
marked  degree,  and  this  is  their  great  desire,  laundrymon 
have  used  various  combinations  of  maize  and  wheat 
starches,  more  or    less  thin  boiling  in  character,  or  they 


Inn  i  Qixl  arc-  ..I  i  i  i I  thin 

to  pi oduoe  the  [have   know I  raci 

.a    i  ,.i  I  :  i  ombinat 

ii  i,  and  thin-boiling  n  he  kt  oi  ing 

been  u  led.     <  lomplii  ation    ind  i   m   ' 
is  universally  admit  ted  to  bi     in 

and  the  staroh  room  ol    <  laundry  is  no  except to  this 

i  id.      o  it    i     not      urpri  ing    that    i  ffoi  i  •    w<  re    tui  oi  d 
i  he  lolut  ion  tareh  problem. 

To  daj .   thin  boilin  ;  starches  are  I  nred 

from    maize    staroh    whiofa      n    capable    ol    yielding    the 

desired  result?   in  the  laundry — pliable  stiff  I 

body  whioh  will  ool  crack  on  being  sharply  bent     Tn 
result*  are  obi  lined  at  smaller  cost,  and  without  i  he  worries 
incidental  to  blending  three  i  I  foul  Btarohi   ,  and  probablj 
making  mistakes  by  taking  two  quantities  from  the  same 
barrel,  oi   omitting  some  of  the  ingredients,  or  both. 

While  thi-  i  \  |  ,i    oi   comi lity,   prepared   from   maize 

starch,  has  been  on  the  market  everal  yeai  .  its  lack 
of  uniformity  in  viscosity  militated  greatlj  against  its 
general  acceptanci  b)  thciuundn  trade,  foi  which  uniform- 
ity of  starch  ia  a  vital  point.  Starch  is  applied  to  the 
goods  after  they  have  been  washed,  and  I  he  degree  of 
stiffness  in  these  starched  goods  it  definitely  elicited  only 
after    drying    and    ironing.     If,  after    these    operations, 

adding  their  quota  of  expense,  the  g 1-  are  not   up  to 

the   standard,   they   have   to   be    n  i  bed   ag through 

every   step.  SO  BS  to  rid  them  of  their   "old  "  slaich 
render    them    capable    of    absorbing    starch    anew.      With 
ever;  alteration  in  the  viscosity  oi  a    tarch  supplied  to  a 

launderer,  he  must   oi   lessitj   altei    the  proportions  in 

which  he  uses  it  so  as  to  lid  In-  standard  result.  This 
keep-  him  in  a  constant  state  of  uncertainty    foi  any  hitch 

in  he   tine   means  more  work  and   Lose  oi    money;    an 

undesirable  combination.  Supply  him  with  a  starch 
of  uniform  viscosity,  and  his  work  is  greatly  facilitated 
and  its  quality  ensured.  The  manufacture  and  the 
absolute  control  of  viscosity  of  Buch  a  product  has  been 
accomplished  for  some  time,  and  its  introduction  to 
the  laundry  trade  has  been  attended  with  results  gratifying 
both   to  the  manufacturers  and  consumers 

While  lulU  90  per  cent,  oi  the  sti  am  laundrymen  uso  a 

modified  or  thin  boiling  maize  starch  of  the  type  portrayed, 
unmixed  with  any  other  -larch,  a  proportion  oi  them  still 
clings  to  mixtures  of  thin  boiling  corn  or  wheat  starches. 
As  a  general  rule  they  use  mixtures  containing  greater 
proportions  of  wheat  than  corn  in  the  winter,  when 
Starched  goods  arc  required  to  be  more  pliable  than  stiff, 
while,  for  the  converse  reason  more  corn  i-  used  than 
wheat  in  the  summer. 

Many  manufacturers  prepare  several  starches  of  varying 
viscosities  to  suit  the  "needs" — [con  idei  them  whims— 
of    their    various    clients;     we    have    found    it    possible    to 
supply  the  users  of  most   diverse  types  of  machinery  and 
laundry    methods    with   an    absolutely   satisfactory    starch 
from  one  of  two  degrees  of   modification,  a    "  Standaid 
and  a  "  Special."      Fully  96  per  cent,  of  them  are  sup] 
with    the    'Standard'''    viscosity.     This    very    desirable 
-late   of   affairs    has    been    brought    about    by   studying 
conditions  in  all  sorts  and  Gondii  indries,  and  by 

manufacturing  a  grade  of  standi  of  such  plasticity,  which 
when  made  into  a  paste  of  a  certain  concentration  di 
mined  by  the  requirements  of  the  launderer,  wl 
what  "thick"  or  viscous,  will  yet  penetrate  into  the 
goods  and  between  its  plies,  and  iii  which  it  will  remain 
ite  the  "rubbiug  off  process  to  which  they  are  >o|" 
jected.   before   going   to   the   drying  loom. 

To  convey  some  idea  of  the  influence  of  viscosity  and 
concentration    on    the    charactei    of    laundry    work. 
lollowing  results  obtained  from  some  BmaB  I  new 

cuffs  which  bad  not  been  previously  laundered  [i.e.,  they 
contained  the  original  sizi  ig   m  ■■•"  ' 

144  cuff-  w.ie  lived  for  each  experiment.     The  starching 

piste    w,-    made    up     ':     I    concentration    ol    13-3    oz.    of 

D  in  the  .'ill' hi  of  paste.     The   air-dried 

i  cuffs    were    weighed     ■•  irehing,    and    again    after 

B    2 


530  K  U'KMANX     U  VIZE  PRODUCTS,   AND   MAIZE  STARCH  AND   ITS  PRODUCTS.       [May  16,  W10. 


quently  to  being  ironed,  ami  being  allowed 
ad  over  night. 


Weight  |*r  pair 
arts. 


\lt.T 

starching  starching 


Ol  Character  ol 

work. 
due  to 
starch. 


I.  "  rhhi  thin  ".. 
8.  "  Medium  thin  ' 
thick  thin  " 


'o». 
1-26 


1-26 


1-26 


us. 

n-10       Good    pliability, 

fair  stiffness  and 
body, 

0-20  Good  body,  pli- 
ability, and  stilt- 
Dees. 

Good  body  and 
stiffness,  poor 
pliability. 


Both  thick  boiling  maize  and  potato  starches  are 
used  in  t.-xtile  industries,  but  to  the  best  of  my  knowledge 

no    thin   boiling   atarchee   are    used   in   Canada    in    these 
industries. 

Confectionery.—  Pulverized  or  ground  starch  is  used  in 
very  large  quantities  for  moulding  creams  for  chocolates, 
marshinauowB,  jelly  beans,  jujubes,  gum  drops,  and 
many  other  varieties  of  sweet-meats.  The  function  of  this 
moulding  starch  is  purely  physical  and  mechanical.  It  is 
filled  into  trays,  placed  under  the  mould  dies,  which  are 
embedded  in  it,  and  on  their  withdrawal  they  leave  their 
impressions  moulds).  Into  these  the  various  kinds 
of  confectionery  are  run  while  hot  and  more  or  less  limpid, 
and  on  cooling  they  "  set,"  and  are  conveyed  and  BtacKi  d 
in  the  drying  rooms — large  steam-heated  kilns — in  which 
they  are  [eft  for  varying  periods  up  to  a  week,  to  dry. 

i  in  completion  of  the  drying  process  the  trays  ami  thi  ir 
contents  are-  removed,  allowed  to  cool  and  then  are  passed 
through  a  machine  which  separates  the  starch  from  the 
confectionery,  brushes  them  free  from  starch,  and  packs 
the  starch  afresh  into  trays.  With  constant  use,  this 
moulding  starch  becomes  "  dead."'  i.e.,  heavy  and  "  wet 
to  the  touch,  compacts  easily,  and  adheres  to  the  mould- 
dies  so  that  sharp  imprints  are  not  obtained.  The  acquire- 
ment of  these  undesirable  characteristics  is  not  due  to 
the  retention  of  water  by  the  starch,  but  to  the  gelatiniza- 
tion  of  the  starch  granules  where  they  come  in  contact 
with  the  moist,  hot.  sugary  pastes,  and  especially  to  the 
diffusion  of  Baccharine  matters  from  the  hot  sugary  pastes 

at  least  before  they  "  set "' — into  the  starch  mass,  ami  to 

the  breaking  off  and  admixture  of  small  particles  of  the 
pastes  therein.  The  combination  of  these  circum- 
stances causes  the  starch  to  become  cloggy  and  impairs 
its  ability  to  conduct  and  so  evaporate  moisture  through- 
out its  mass.  The  gelatinised  granules  have  no  specific 
function  in  this  process  ;  they  have  lost  for  all  time  the 
ability  to  transmit  moisture  through  or  upon  their  sub- 
stance, and  also,  on  account  of  the  fact  that  they  adhere 
to  the  other  granule-  with  which  they  come  in  contact 
and  form  concretion-,  considerably  diminish  the  extent 
of  opposed  surfaces;  and  to  thai  extent  depress  capillarity. 
Again,  the  granules  becoming  sugar-logged  and  sugar- 
coated,  offer  greater  resistance  to  the  capillary  trans- 
mission of  water.  The  following  data  support  this 
theory  : —  , 

J  \Inl-tlirr 

per  cent. 

Fresli  ground  starch  as  supplied  for  moulding 12-00 

Moulding  starch   after  having  been  in  use       ,;  y  ;■ '  ,„  ?'„? 

varying  bom  6-o  to  10-3  % 

Fresh  moulding  starch  contains  no  soluble  or  reducing 
carbohydrate  matters,  while  in  every  -ample  o 
moulding  starch  examined,  and  previously  -ift.-ii  through 
a  200  mesh  bolting  silk.  1  have  found  not  only  abundant 
evidence  of  reducing  carbohydrates,  but  a  faintly  sweet 
taste.  In  a  sample  examined  quantitatively.  I  found  tie 
material  to  contain  Mi  per  cent  of  nolubh  carbohydrates, 
calculated  as  dextrose  laftcr  their  inversion).  The  not- 
inverted  aqueous  solution  also  gave  rise  to  osozones  on 
treatment  with  phenylhydra/.inc.  No  attempt  was  made 
to  discriminate   between  that   of  maltose  and  dextrose. 


It  must  not  be  thought  that  a  given  amount  of  starch 
can  be  used  indefinitely  lor  moulding.  A  considenU 
quantity  oi  it  i-  lost  during  the  handling,  and  it  is  replaced 
by  admixture  of  fresh  starch.     In  this  way  the  .  ircleabo 

alluded  to.  is  in  a  measure,  but  not  by  any  means  wholly, 
guarded  against. 

The   onlv    satisfactory    solution   to   this   problem    is,  to 
thoroughly  wash  and  purify  the  "  dead  "  moulding  starch, 
and    then' dry    and   grind  it.      However.    I   do  not    tx 
that    it    would    lie    financially   advantageous   to   tie 
foctionei    to  have   this  "dead"   moulding   starch   worked 
over    by    the    starch    manufacturers.     A    mole    profitable 
means 'of  disposing  of  it   would   l>e.    I    think,   to  arrange 
for  its  -ale  in  cotton  mills,  or  with  paste  makers,  and 
replace  ti    bj    fresh   moulding  Btaroh. 

When  making  up  a  batch  of  fresh  moulding  starch  from 
new  ground  starch,  its  texture  is  found  to  be  too  "  light 
or  "lively.'      The  moulds  made  therein  lack  stability 
"body.'      To    combat    this,    wheat    Hour    is    sometil 
mixed  with  it.  but  the  desired  consistency  is  more  often 
given   by   mixing  in  some  of  the   "dead"   starch.     This 
latter  is  the  better  plan,  for  the  presence  of  gluten  in  tie 
wheat    Hour    cannot    but    exaggerate    the    formation    of 
concretions,  etc.,  when  brought  in  contact  with  the  moid 
steaming-hot  paste-. 

Gum-drops,  or  jujubes,  should  be  composed  of  sugar, 
alucose.  and  gum  arabic.     Gelatin  is  also  used   In   - 
varieties.     Then,   there   are   gum-drops   that    contain 
gum,  its  place  being  taken  by  starch.     There  are  enormous 
quantities  oi  the-- -old.  and  when  properly  made  thej 
delicious   and    wholesome  form  of  confectionery.      ! 
the  introduction  of  thin  boiling  starches  into  the  i 
tionerv  trade  the  ordinary  thick  boiling  starch  was  used. 
It  was  found  that  a  little  of  this  went  a  long  way.     The 
difficulties  of   "burning''   the   kettle  and  of   boiling   the 
batches    ■  dry  "  enough  for  dropping  into  the  moulds  were 
great,    and    the.    resulting    product    was     not    invai 
uniform.     These  difficulties  were  engendered  by  the 
heavy     and    to   use   the   gum-drop   boilers   term   "  liverj 
nature"   of  the  starch.     Then  the   thick  boiling  st 
were    used    in    conjunction    with    citric    or    tartaiio    acid. 
These  ingredients  were  used  to  "  cut  "  the  starch  and  thin 
it  down.     The  melange  being  of  a  more  limpid  consi 
it  was  possible  to  boil  it  without   "  burning  "  an. I 
more  water  out  of  it  in  a  given  time,  and  so  to  "  di 
out  to  better  advantage  for  dropping  and  for  drying  out 
in    the    dry    rooms.      However,    more    or    less    frequently 
sticky   "oo'ds   resulted   which   were  of  poor   "body"   and 
would  not     ■  -land  up.""     The  apportionment  of  acid  and 
the  regulation  of  its  hvdrolytic  action  on  the  starch  could 
not  be  regulated  definitely  under  the  conditions  cxistine 
in   the    kettles.     Then  came  the  thin    boiling  stai 
starches  "  thinned  down  "  on  the  same  principles  as  the 
laundry    starches,    but   to    which   no    "  hlue  "    had    been 
added— so  as  to  yield  a  type  of  confectionery  with  a  suffi- 
cient body,  but  yet    resilient,  and   not   tough,  and  withal 
"  smooth'to  the"  taste."     This  type  of  starch  has  found 
great  favour  with  the  confectioner,  as  with  the  lam 
It   has    solved    the   problem    by   enabling   him    to  manu- 
facture his  desired  product  with  speed  and  certainty 
hi-  elimin  ited  the  necessity  of  using  citric  or  tartaric  acid. 
The   ingredients   as   apportioned    for    making   gum   drops 
vary    between    very   narrow   limits,    the    variation    being 

chiefly  amongst   the  apportionment  of  sugar  and  ah B, 

accordingly  a-  he  requires  a  sweet,  and  slightly  more 
expensive,  or  a  not  so  sw.et  and  less  expensive,  pn 
The  i,  ireentage  of  starch  in  cadi  variety  of  the  commodity 
i=  practically  constant.  Water  is  merely  added  to  allcm 
of  the  thorough  cooking  and  incor|>oralion  of  lie 
ingredients,  and  if  is  evaporated  during  the  boiling  and 
■  Irving  of  the   batch. 

The  function  of  the  starch  is.  as  we  have  said 
unmanly  to  yield  a  material  of  a  certain  "body  and 
■■texture.'  This  desideratum  is  contingent  upon  two 
circumstances:  The  viscosity  of  the  starch  used,  the 
proportion  of  the  starch  us,  d.  and  as  a  corollary  to  these, 
the  amount  of  water  which  the  finished  product  can  retain 
without  becoming  sticky  on  the  one  hand,  or  tough  and 
i  abberj  on  the  other.     The  percentage  amount  of  starchy 
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rmaining    llir     hi  mi\    however,    thu   ulm 

i-iiloni  eil    (tilting    thi'ir    manufacture    while    being 

would  l»i'  .■  v j ■<  ■till,  in  direct  relation  to  the 

ii'i'li    used.     Thi'   higher   the    viscosity, 

,,,    sluggish  iti  Ok    turn-ovei  of  tlie  boiling  n 

mIc.  and  i  In  i  take  to   boil   th     •        h 

ntlv  dry    fin  ,  ilpablc  con- 

1    texture   i'f    III'  i    u ii in  'I'  "I'    boil!  a 

ition  In  Ihr  visci  -i  I  \  of   tin-   starch   used  in  its 

icturc ;    tin-  higher  the  viscosity  of  the  starch,  the 

tough  and  rubber}    i     the  i luol    and  capable  of 

retaining   n-  shape  on    pressure,   and   of   returning 
when  ili''   pressure  i-  relieved,      However,   the  lower   thi 
the    starch    used,    the    more    unctuous    and 
"smooth"  i"  ili''  I'-i'    i     Mi'-  resulting  gum-drop.     The 

amount  of  moisture  retained  bj  this  kind  of  fectionery, 

utter  being  withdrawn  from  the  drying  kilns,  jus'  pn 

lii  ill)    constant    and    varies   botwei  n 

"i    exci  in   hi  i  lie  case  "I  starches  ci  very 

.  giving  rise  in  nlm  ist   water)    pastes,  which 

ibout  I"     i  l  |ier  cent,  of  water  after  drying,     li  wa* 

I  :  1 ii   in  ih  i'il  and  kiln  dried  commodities 

from  the  same  batch,  the  moisture  contents  at  this  period 

ipptoximatc     line     another,      being     respectively 

nt.    hi.     I  (Ml  per  cent.      However,  there  is  this 

e  in  thru   consistency.     Those  thai   were  air-dried 

I   together  tended   i"  stick,  while  those   that 

nil  exhibited   ii"  such  disposition,   with   the 

on  nf  those  made  with  the  thinnest   boiling  sttirch, 

which  were  somewhat  sticky,  but.  in  the  opinion  of  others 

,-  well  a-  myself,  much  more  tasty  and  delicious. 

On  examining  further  into  the  matter  of  the  air-dried 

.mil    kiln-dried    products,    tin-    let     was    very    evident. 

thai    win-  air-dried   were   practical))    of   the  same 

in  \     throughout    their    mass,    while   those   dried    in 

•he  kilns  showed  a    "ell  defined  ami  desiccated  "skin" 

en  the   peripheral   portions,   which  were  dried  in  contact 

with  thi  kiln   temperatures.     The   bases  of  the 

gam  drops,  which  are  uppermost   in  the  moulding  trays. 

e\|Miseil   to  the   air,  ami  not   in  contact  with 'he 

-how  "skinning"  to  a  much  less  extent  than  the 

which    net  nous   to    the   starch,   so   it    is 

apparent   that    there  i-  an   accentuated  drying  influence 

nt    in   this  confectioner)    by  its  contact    with 

it   kiln  temperatures. 

i- 1    very  widespread  application   i-  m   the   poster- 

c    industry    ami    also    for    sticking    label-.     Staich 

tiiuK  it-  way   into  leather-goods  not   as  starch   Inn   as  its 

ii  tic   product   grape  -near,  which  is  largely  used   in 

inning  industry . 
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THK  INDIA-R1  BBEB    IMH  STRI 
n\  Philip  schtdbowitz,  i'h.d. 

I I'iroduclory  and  Historical. 

foumlations  of  the  rubbct   industry  were  laid  con- 

'.  yet   it   must,  as  an  indusl  r) 

he  regarded  as  of  a  comparatively  modern  a  id 

origin.     Although  Samuel  Peal  in  1791  patented  a 

rprooting  cloth  by  spreading  it  with  hot 

robber,  Thomas  Hancock,  of  London,  and  Charles  Macintosh, 

in  hesier.    an      generally     regarded,    in     conjunc- 

rith  Charle  Goodyear,  of   New  Haven.   U.S.A.,  as 

he  actual  founders  of  the  industry.      Macintosh  in 

reduced    waterproof    garments    by    a    practicable 

s,  and  at  about  the  same  date  Hancock  invented  a 

.  thus  introducing   the 

manufacture  of  rubber  sheet   and   much  improving  the 

method   of   making   "solution."     It    was   nut.    however, 

until  after  the  process  of  vulcanisation  by  the  combined 


action  of  sulphur  and  heat,  had  been  discovered,  bv 
Qoodyeai  in  1839,  and  independently  bj  Hancock  about 
1844,  thai  the  rubber  industry  thowed  ign  ol  becoming 
it  importance.  In  1846  Parkce  fo I  that  india- 
rubber  may  be  \  id' mi  od  in  the  cold  l>\  the  action  of 
lulphur  '  hloride  Buitably  diluted,  but  tins  process  is  only 

i  pplii  ibli     to   g I     "i    i ' 'i  j    model  ati    I  Sii  knt         'I  hi 

influence  of  the  .discovery  of  "  vuloani  ation'  on  the 
development  of  the  rubboi  industry  ma]  be  judged  bj 
i he  following  figures,  representing  tons  of  crude  rubber 
imported  unto  the  United  Kingdom:  1830,  23  ton 
is. ,ii.  38]  tons:  1870,  7,668  tons;  1890,  13,200  to 
■  rage  r.mi  to  1908,  29,389  tons.  Onlj  a  verj  small 
proportion  of   the   total    passes    to   the  consumer  in   the 

mi  \  ulcanised  state. 

Production,  At  the  present  <\.i\  the  total  production 
of  raw  rubber  is  probably  between  70,000 and  75,000  ton 
broadly  distributed  as  follows  :  Brazil,  Peru,  and  Bolivia, 
li  i.i  ii  ii  i  tons  j  other  South  American  Countries,  Mexico  and 
Central  America,  7000  to  sunn  tons;  Africa,  17,000  to 
20,000    tons:     Ceylon,     Malaya.    Java,    Sumatra,    and 

Borneo,*  4000  to  5000  tons;   Miscellaneous,  I to 2000 

tons. 

Consumption.  The  most  important  rubber  consuming 
countries  are  the  United  stales,  the  United  Kingdom, 
Germany,  and  France.  Italy  ami  Russia  also  import  and 
in  'initial  t  ore  ii  msii  lira  ble  ipiatitilies.  As  a  rough  approxi- 
mation it  may  be  said  thai  the  United  State-  oonsume 
'ine-third  of  I  lie  world's  rubber,  the  United  Kingdom  and 
German)  between  them  (in  approximately  equal  -hares) 
another  third,  and  other  countries  the  remaining  third. 

Th'  Industry  in  il"  V iiiled  Kingdom.  The  following 
figures  will  give  a  general  idea  of  the  importance  of  the 
rubber  industr)    in    the    I'nited    Kingdom. 


Imjjorts  of  Rubhcr  (1908). 


From 


Quantity 

ewt. 


\  .iln, 
S. 


pern    

30O' 
29,622 
58,159 

11-2,085 

5,:lat   -i 
518,885 

553,615 

881,819 

499,808 
75,168 

tut 

1,135,01 1 

Total  190i<  •    

575,066 

667.2'.U 

£8,871,205 

•  in  -    1,758 

•  1908,  owing  to  the  American  financial  crisis,  was  an  abnormal 

vi-i.r ;  the  totals  for  the  preceding  year  arc  therefore  al-"  given. 

Of   the    total    imports,    rather   more   than    one  half   arc 

re-exported,  the  average  figures  for  the  past   five  years 

being  : — 

/.   Export.*  of  Raw  Rubhcr. 


Average  imports,  1904 — 1808   — 
re-exports,  1804 — 1908  .. 

balance  relumed  let  consumption 


253,662       £3,444  50? 


//.   Manufactured  • 


Miscellaneous  goods 

Boots  and  shoes  

Waterproofed  goods 

Rubber,  covered  cables,  other  than 

telegraph  and  telephoni 
Telegraph  and  telephone  cable? 


1  576,000 

205.668 

744.110 


4-2.  'HI 

- 


Total    


£841,167 


•  This  does  ...it  nil-lint'    inl 
such  as  -  Pontianac  -   ""•''   i'1'"1",'  '""1 ,"' 

thesVis  prc.b"i.."  00  tons,  the  Cited   States 

alone  imp  Stag  Bomi     -  V        •-  annually. 
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There  are  no  pubn'shed  figures  on  which  an  estimate 
of  the  value  of  the  manufactured  articles  consumed 
in  the  home  trade  can  be  based  with  any  certainty,  but 
it  may  !>e  safely  placed  at  not  less  than  ten  millions 
sterling,  assuming  normal  rubber   pri< 

The  india-rubber  industry  as  a  whole  may  be  con- 
veniently and  naturally  subdivided  into  three  sections. 
namely.  I.  The  production  of  orude  rubber;  11.  Manu- 
facture of  articles  from  and  with  the  aid  of  the  crude 
material  :    III.  Treatment  and  utilization  of  waste  rubber. 

India-rubber  is  contained,  in  the  form  of  an  emulsion, 
in  the  latex  or  milk  of  the  laticiferous  system  of  various 
plants.  It  also  occurs,  but  not  frequently,  in  the  solid 
state,  as  a  deposit  in  the  woody  fib:  in  species, 

for  instance  in  the  Guayule  shrub  [ParOu  nium  «r;/.  utatum). 
The  laticiferous  system*  of  most  rubber  bearing  Species 
lies  between  the  outer  bark  and  the  cambium.  By  cutting 
through  the  outer  hark  and  into  the  latex  cells  the  latex 
may  Be  obtained  as  a  white  to  oraani-coloured,  more  or 
1  --  viscous  liquid.  In  former  days  this  operation  of 
"tapping,"  was  carried  out  in  a  very  rough  and  ready 
fashion,  resulting  in  injury  to  the  wood  and  -u  to  the  life 
and  yielding  capacity  of  the  tree.  As  regards  the  "native  " 
or  "  wild  "'  rubber  from  large  tracts  of  South  and  Central 
America  and  from  Africa  this  still  holds  good,  since  under 
present  conditions  of  collection,  adequate  supervision 
of  the  natives  and  methodical  working  is  out  of  the  question. 
For  the  correct  tapping  of  a  tree,  the  following  factors  are 
of  cardinal  importance,  namely  (a)  the  age  and  species 
of  the  tree;  (6)  the  method  of  making  the  cut  ;  (c)  the 
disposition  of  the  cuts  and  the  general  contour  of  the 
cutting  system  ;  (d)  the  season;  (e)  frequency  of  tapping  : 
(  / )   methods   of   collection. 

Occurrence  of  indiarubbrr  bearing  species. — Rubber 
bearing  species  are  indigenous  to  considerable  tracts  of  the 
tropical  and  sub-tropical  zones.  Favourable  conditions 
are  a  moist  climate  with  high  and  equal  temperatures  and  a 
fairly  copious  rainfall.  Although  the  nature  of  the  soil 
is  of  importance,  certain  species  thrive  well  in  soils  which 
would  be  regarded  as  poor  for  planting  many  other  tropical 
products.  Rubber  Bpecies  arc  very  numerous,  but  the 
following  are  of  greatest   industrial  importance  : — 

1.  Hevea  Braziliensu  or  Para  rubber.  Tin's  is  indigenous 
chiefly  to  the  area  watered  by  the  Amazon  and  its  tribut- 
aries. It  has  been  almost  exclusively  employed  in  the 
plantations  of  Ceylon  and  Malaya,  and  largely  in  Sumatra. 
Java,  Samoa,  etc. 

2.  Fieus  elastica  or  "  Rambong "  is  indigenous  to 
Burmali.  Ceylon.  Malay.  Java.  India,  etc.  It  has  been 
planted  to  some  extent  in  the  Eastern  Dutch  colonies 
and  in  some  parts  of  the  German  possessions  (New  Guinea, 
etc.).  Other  Ficus  species  are  found  in  Africa  and  South 
America. 

3.  Funtumia  elastica. — Indigenous  to  many  parts  of 
Africa,  planted  experimentally  in  Uganda,  the  Cameroons, 
etc. 

4.  Landolphia  species  occur  profusely  in  many  of  the 
African  rubber  districts,  and  yield  a  considerable  pro- 
portion of  the  crude  product  exported  from  Abyssinia,  the 
Congo,  and  from  the  West  and  Bast  Coasts. 

5.  Castilloa  elastica. — The  natural  rubber  /uir  excelienct 
of  Mexico  and  Central  America.  It  has  been  largely 
planted  in  Mexico  and  experimentally  elsewhere. 

8  Manihoi  Olaziovii  [ndigenou  in  the  state  of 
Ccara  (Brazil).  Planted  experimentally  in  the  East,  the 
Cameroon-,  etc.  Other  rubbers  oi  some  technical  import- 
ance are  Guayule  [Pariheniun  argentatum),  the  Sapium 
varieties,   the    Hat  ies    and    resinous   nil 

such  as  Dyera  castulata  or     Jelutong." 

Quality  and  grin  rat  attribult  i  of  d  There 

arc    very    marked   differences    in    the    quality   of   various 
rubbers,  attributable   partly    to    the    inherent     properties 
of  the  various  latices  and  partly  to  the  meth 
and  preparation.     Two  main  factors  determine  the  value 
of  a  rubber,  namely  itc  chemic  I  nil  its  physical 

properties.     The   chief   impurities    arc    moisture,    n 
proteins,   ash,   matters  insoluble   in    rubber  solvents,   and 
such   adventitious   impurities    as    mechanically   admixed 

"  The  laticiferoufl  Bysteia  is  quite  distract  trr.m,  and  must  not 
be  confused  with  the  cell  system  bearing  the  ordinary  sap. 


earth,    bark.   etc.     In   regard    to    physical    properties   the 
main  considerations  are  strength  and  vulcanising  capacity. 
Differences  diti  to  inherent  properties  of  the  latex. 

is.  in  regard  to  chemical  composition,  in  the  narrower 
sense  of  the  term,  no  very  great  difference  between  the 
latices  derived  from  the  more  important  species;  but  the 
physical  properties  of  rubbers  prepared  from  the  main 
species  appear  to  exhibit  wider  differences  than  do  the 
chemical  properties,  but  it  is  probable  that  imp 
methods  of  preparation  will  tend  to  minimise  these 
differences  also.  The  best  of  the  Funtumia  and  Landolphia 
species  seem  to  show  the  greatest  mechanical  strengths 
then  follow  the  Hevea  and  Ficus  species,  and  then  the 
Manikot,  Castilloa.  and  Sapium  species,  although 
some  would  perhaps  place  Manihot  nearer  the  head  of  the 
list.  The  differences  in  regard  to  physical  and  phymoo- 
chemical  properties  between  the  various  species  are  of 
considerable  interest,  inasmuch  as  it  would  appear  from 
the  work  of  Harries  and  Gottlob  that  the  complex  caout- 
chouc molecule  in  some  of  the  African  varieties  (probably 
Landolphia  and  Funtumia  species)  is  not  identical  as 
regards  complexity  and  disposition  of  the  simple  molecules 
with  the  molecule  of  the  Hevea  species.  In  splitting  the 
ozonide  derived  from  Hevea  rubber  certain  quantities 
of  leavulinic-aldehyde  and  leavulinie  acid  were  obtained. 
The  fission  products  derived  from  the  African  species  and 
also  from  gutta  percha,  were  constant  in  quantity  relatively 
to  one  another,  but  the  relation  of  aldehyde  to  acid  was 
practically  the  reverse  of  that  observed  in  the  case  of  the 
Hevea  derived  ozonides.  There  are  two  main  factors 
which  must  be  taken  into  consideration  in  connection 
with  the  physical  properties  of  pure  caoutchouc.  In 
the  first  place  there  may  be  differences  in  regard  to  the 
molecular  complexity,  i.e.,  the  state  of  polymerisation  of 
the  molecule  itself,  and  secondly,  differences  in  regard 
to  the  colloidal  state  of  the  rubber  particles,  that  is,  as 
Spence  has  recently  pointed  out.  the  differences  of  physical 
aggregation.  These  differences  may  well  occur  even  in 
rubber  of  one  and  the  same  species.  My  own  work  on  the 
viscosity  of  rubber  solutions  is  confirmatory  of  the  view- 
that  from  one  or  several  of  the  reasons  given  there  are 
specific  differences  in  regard  to  the  actual  "caoutchouc" 
contained  in  Hevea,  Funtumia,  Castilloa,  and  Sapium 
varieties. 

Anyone  inspecting  the  various  forms  of  rubber  emanating 
from  Africa.  Asia,  and  tropical  America,  would  scarcely 
believe  that  most  of  these  are  prepared  from  latices  which 
if  properly  treated,  would  yield  rubbers  differing  little 
in  commercial  value  from  fine  hard  Para  on  the  one  hand, 
or  the  best  plantation  products  on  the  other.  It  is  mainly 
due  to  the  work  of  the  chemist,  stimulated  by  the  rise  pf 
the  plantation  industry,  which  in  its  turn  is  mainly  due 
to  the  efforts  of  economic  botanists  that  this  change  in  our 
views  and  this  important  addition  to  our  knowledge  has 
come  about. 

Differences  due  to  methods  of  preparation. — The  bulk  of  the 
ratv  rubber  is  still  prepared  in  a  very  crude  manner,  and  this 
is  likely  to  be  the  case  for  some  time  to  come.  Practically 
all  "  wild  "  rubbers  (rubbers  prepared  by  the  natives 
of  the  rubber  regions  without  skilled  white  supervision) 
contain  in  addition  to  a  considerable  proportion  of  moisture, 
a  varying  quantity  of  mechanical  impurities.  Such  rubbers 
have  to  be  thoroughly  cleaned  before  they  can  be  used 
in  the  factory.  The  loss  which  native  or  "  wild  "  rubbers 
show  after  this  process  has  been  completed,  generally 
varies  from  10  to  50  per  cent,  or  even  more.  Frequently 
native  rubbers  are  wilfully  adulterated  with  sand,  stones, 
and  dirt,  not  to  speak  of  admixture  with  inferior  rubbers. 
The  foregoing  applies  chiefly  to  African  and  native  Asiatic 
rubbers,  for  the  Smith  American  rubbers  are,  on  the  whole, 
belter  prepared,  many  of  those  from  the  valley  of  the 
Amazon  being  of  remarkably  fine  quality.  These  rubbers 
have  been,  evi  r  since  the  rubber  industry  has  attained  to 
considerable  proportions,  a  standard  of  quality,  and 
prices  of  pure  plantation  rubbers  are  still  referred  to  fine 
hard  Para,  as  a  standard.  The  Para  rubbers  are  prepared 
i'\  coagulating  successive  films  of  latex  round  a  core  by 
i  he  combined  action  of  heat  and  wood  smoke.  In  this  way 
the  whole  of  the  non-rubber  substances  contained  in  the 
latex  are  incorporated. 
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I'he  Plantation  Industry. 

ipt  the   iiumI    important    occurrence   in 

•   i  In-  discovi  i  \  nt  i  In-  process  hi  \  ulcan 
is  tin-   foundation   and   development    of    plantations.     In 
nil  was  commissioned  by  the  Indian  I 

tain   from   thi      \ illey   a   Blip] 

U,  and  from  these  and  from  small  quantities 

I    from    other    sources,    substantially    the    whole 

d(  the  00  tn   100  million  treea  now  growing  in  the   Kast 

have  been  raised.     In   1870  the  tirst  large  batch  of  seeds 

lilted   in   Ceylon,   but    tho   following   20   •■■  n     

it  1 1  nt  ■-.  i   a    purely    experimental    period,    a  ml    it    was    not 

until  some  years  of  the  present  century  had   passed  that 

planting   on   a    really    industrial   scale   commenced.     The 

ii  hi  the  industry  may  be  gauged  by  the  following 

: 

Approximati    acreagi    under    Rubber    in    Ceylon.* 


Year. 

Is* i  . 

1901  . 
1907  . 

lulu 


Acreage. 
100 



1,250 
11,000 
150,000 
100,000 


The  t . . 1 1 . .  w  i  1 1 l;  is  an  estimate  of  the  total  acreage  under 
planted  rubber  in  various  pints  of  the  world.f 

ntry.  acreage-. 

on    190,001) 

M  ,i  iv    Peninsula  10,000 

and   Bornei 90,000 

In. Im                   -..,111111 

man  Colonies 38,000 

M. -\i. -..,    Brazil,  Africa,  and  W.  Indus  100,000 


Total 


693,000 


From  tin-  experience  gained  so  far,  l'ihi  to  250  lb.  to  the 
-  in  be  .i  s.iir  estimate  of  yield  from  young, 
bnt  not  immature  tiers,  planted  under  reasonably  favour- 
able conditions.     During    1909   the   Eastern    plantations 
1,000  to  4,500  tons,  of  which  2,800  came 
Malaya. 
Plantation   imthods. — Wild  rubber  is  generally  ei . 

it  t t-i i-il  trees  as  a  rule  in  forest  regions  inaccessible 

to   the   natives   of   the   district.     In    most    cases, 

re,    skilled    superintendence    of    collection    of    the 

ind  |ni  paration  of  tin-  rubber  is  out  of  the  question. 

The  planter  is  able,  under  favourable  circumstances,   to 

produce   250   lb.    of   pure,   dry    rubber  from   a    -ingle    acre 

of  land,    whereas   the   native   collector   in   the    forests   of 

and  South   America   may   have  to  scour   4* »  or  50 

to  obtain  the  same  quantity  of,  in  many 

-  '  iv  inferior  product.     The  tree  which  is 

generally,  in  fact,  in  the   East  almost  exclusively, 

planted  at   the  present    lime,  is  Hevea  Brazilii  »■>/■-■.  ami  it 

iml   possible  and   profitable   to   tap  this  tree 

at  the  end  of  five  years.     It  would  be  desirable  that  tapping 

■honM    I  ed   say  till  the  sixth  year  in  most  eases, 

lor  early  tapping  produces  a  comparatively  inferior  rubber, 

and   is  detrimental    to   the    tree.      The    question   as  to 

whether,  assuming  tapping  is  conducted  in  a  reasonable 

manner,  the  tree  may  be  tapped  indefinitely  for  a  succt  ssive 

number   of   years   may    lie   answered    in    the   affirmative, 

for  there  are  trees  in  the  various  botanic  gardens  in  the 

East  which  have  bi  ively  and  successfully  tapped 

io  thirty  years  ot  more,  and  which  show  no  ap 
injury. 

o/  production. — There  are  two  main  factors  to  be 
this  connection,   («)  cost    of   bringing  into 
.;  (6)  upkeep  and  manufacture.     The  cost  of 
ing   into    bearing    varies   from   ills   or   £2(1   upwards,    the 
it    £40   per  aire.      At   .">   per  cent,   tins 
sponds  to  i  lixed  charge  of  i-  per  annum,  or  assuming 
Ml  lb.  per  acre  are  produced  to  2d.  per  lb.  of 
With  regard  to  upkeep  and  manufacture,  etc.,  i  he  following 
on   the   actual   working   expense   ol    a 
which  produced  about    KM  tons  of  rubber 
in  19084  al  -,KI  lb.  per  acre,  and  estimated,  when  mature, 
to  produce  400  lb.  per  acre : — 

lit.     th-cta  Branlietuu,  p.  4. 
'  Indi.vRtibb.-r  Journal,  January,  1910. 

:   it.    K.   Ruttu-rii.rd.     lndia-Uin.li,  r   J.,    o     Cent.    No.    1909, 


l"i-r  in.  nt 
Ijpul  ii 
\rgu  [salaries,  allowance  .  qu  I 

ncli   i  2*81d. 

OuUinaaon  narfffti  [weeding,  road     drain  .  sup- 

plying,  pest  -,  and  dl  m        etc.!    i 

'  'pketp  id  building  o- 

Rubber  Manufacture  ;  Tapping  and  scrapping   .      3'9 

ag   0-«d. 

Packing u-:i:td. 

M.irknik',    Utensils,    trans- 
port, etc IM7d. 

Dot]      Mild. 

Manufacture— total o:i5d. 

Total  working  charges 10-74d. 

Per  in.  hi  rubber. 

Total  charget :  Elxed 2-iiud. • 

Working m-71,1. 

(details  atn-v-  i.f 

Total    12'74d. 

To  placi  the  rubber  on  the  European  market  a  further 
3  30d.  (freight,  brokerage,  etc.),  must  be  milled,  making 
a  total  of  [6-04d.  or  Is.  4d.  |mt  lb.  The  produce  from 
particularly  well  placed  estates  may  be  put  on  the  European 
market  at  lOd.  to  Is.  per  lb.;  on  the  other  hand  there  is 
little  doubt  that  a  certain  proportion  of  the  planted 
areas  will  not  show  any  considerable  profit  at  less  than 
|s.  6d.  to  -s.  per  lb. — or  more. 

Methods  of  Manufacture.— The  following  ei  i 
(/,  sidi  rata  should  be  aimed  at : — (1)  Collection  of  maximum 
amount  of  latex  with  minimum  of  injury  to  the  tree. 
(2)  Absolute  cleanliness  of  collecting  and  transport 
vessels.  Metal  containers  should  be  avoided,  glass 
earthenware  or  enammelled  collecting  cups,  pails,  etc., 
being  preferable.  Bare  metal  certainly  alt' '  t  the  colour 
and  possibly  other  qualities  of  the  finished  rubber.  (3)  The 
latex  to  be  strained  or  filtered  as  soon  after  collection 
as  possible,  so  that  all  mechanical  impurities  may  be 
removed  without  delay.  (4)  To  restrict,  as  far  as  possible, 
the    formation   of   "bark    scrap." 

Coagulation  and  curing.— The  method  employed  in 
coagulating  the  bulk  of  the  plantation  rubber  consists, 
substantially,  in  the  addition  of  a  small  quantity  of 
acetic  acid  to  the  latex  after  the  latter  has  been  strained 
and  preferably  reduced  to  a  certain  rubber  content  by 
mixing  of  various  ban  lies,  or  b\  dilution.  In  most 
cases,  just  sufficient  acid  is  added  to  render  the  liquid 
neutral  or  faintly  acid  to  litmus.  After  the  coagulum  has 
formed  it  is  removed  from  the  mother  liquor  and  passed 
through  the  washing  rolls,  from  which  the  rubber  emerges 
in  the  form  of  crepe,  and  if  this  form  of  rubber  is  required 
it  passes  direct  to  the  drying  sheds.  If  slu-et  is  required 
the  crepe  is  passed  through  a  sheeting  mai-hine.  which 
consists  of  rolls  revolving  at  even  speed.  Intermediate 
grades  obtained  by  subjecting  wet  crepe  to  the  action 
of  even  sliced  rolls  are  also  turned  out.  In  the  manufa.  tin 
of  biscuits,  now  only  produced  in  relatively  small  quantity, 
the  lat.-x  is  directly  coagulated  in  circular  pans  or  basins. 
■'Worm"  and  "lace  rubbers  are  also  produced  In- 
passing  the  coagulum  through  appropriat,  Iv  designed 
rolls  or  dies.  In  some  eases  when-  ii  is  d<  sired  to  produce 
rubber  of  very  light  colour,  the  crepe  or  sheet  is  passed, 
before  it  goes  to  the  drying  rooms,  through  water  heated 
to  about  180°  F.,  a  pro. .-s  due  to  Mr.  Kelway  Bamber, 
who  discovered  that  Bevea  latex  contains  an  enzyme 
which  causes  the  darkening  "f  the  rubber. and  which  can 
lestroyed  by  heating  to  the  temperature  mentioned. 
This  does  not  apply  to  all  other  latices.  Ereshlyci 
Funtumia  rubber  is.  for  instance,  perfecth  white  and  may 
be  boiled  for  a  long  time  with  water,  but  nevertheless 
darkening  subsequently  tak.-  place.  I"  the  drj 
rooms  the  rubber  is  placed  on  perforated  Bhelves,  oi    u 

m  the  modern  practice,  is  hung  from  1  In  all  modern 

drying  houses  provision  is  made  for  passing  a  curreni  of 
warm  air  through  the  name.      Partially  dried 
able,  but  it   is  doubtful  whether  any  dryii  for 

this   purpose  is  economical.     Another  method  of  drying 
is  by  means  of  the  vacuum  dry. -r.  in  which  rubber  may  be 

•  Estimated  bs   the  writer  ..i  this  paper. 

♦  According  I  -  B  ith  riord. 


534 


srHinnoWlTZ— THE  india-rubber  industry. 


[May  1«.  1910. 


dried  in  almost  as  iiuiiiv  hours  as  it  takes  weeks  iu  the 
ordinary  fashion.  It  has  been  said  that  vacuum  dried 
ruhlnT  i-  uot  so  satisfactory  as  air  dried,  but  where  inferior 
results  ire  noticeable  they  are  probably  due  to  imperfect 
methods  of  applying  the  vacuum.  Thick  crepe  is  generally 
pre|iared  by  passing  Beveral  layers  of  the  thin  crepe 
through  the  rollers  simultaneously.  Block  rubber  is 
prepared  from  crepe  by  subjecting  it  to  pressure  in  a 
hydraulic  press  while  it  i-  -till  warm  from  the  vacuum 
dryer. 

Other  coagulants  than  acetic  acid  are  occasionally 
used  and  there  are  various  modifications  of  the  other 
pro.  i  but  substantially  the  above  gives  in 

outline  the  essential  features  of  the  production  of  Para 
plantation  rubber. 

Othir  With    regard   to    the    preparation    ol 

varieties  other  than  //■  <  "i  on  the  plantation  system. 
suoh  differences  as  occur  in  the  methods  employed  are  the 
result  of  the  fart  that  the  inherent  properties  of  different 
latioes  vary  considerably,  and  it  is  therefore  necessary  to 
miidify  the  method  of  coagulation.  It  may  be  suggested 
that  this  is  perfectly  obvious,  but  as  a  matter  of  fact 
nimh  trouble  has  been  caused  by  efforts  to  apply  to 
different  latins  methods  which  have  been  favourable 
in  the  ease  of  Hevea. 

Ouayuli  rubber. — The  production  of  rubber  from  the 
Guayule  shrub  (Parthenium  argentatttm)  is  of  particulao 
interest,  because  the  problems  involved  are  more  intricate 
than  those  dealing  with  the  production  of  rubber  from 
ordinary  latex  bearing  plants,  and  also  because  guayule  is 
produced  on  a  very  largi  ■  .  the  amount  manufactured 
during  the  past  year  being  estimated  at  roughly  4000  tons. 
The  Guayule  shrub,  which  prefers  an  altitude  of  4000  to 
5000  feet  is  distributed  unevenly  in  a  be't  of  territory 
from  one  to  a  hundred  miles  in  breadth  extending  roughly 
from  Fort  Stockton  in  Texas  to  the  Tropic  of  Cancer  in 
Mexico.  In  this  shrub  rubber  occurs  in  solid  particles  dis- 
persed through  the  mass  of  the  woody  fibre.  According  to 
M.  P.  Fox  the  wood  contains  from  6  to  18  per  cent,  of  rubber, 
a  similar  quantity  of  resin,  and  about  10  per  cent,  of 
extractive.  Two  processes  are  employed  to  separate 
the  rubber  from  the  wood,  one  consisting  in  extracting 
the  rubber  by  means  of  solvents,  and  the  other,  which 
consists  in  disintegrating  the  woody  mass  in  such  a  manner 
irate  the  rubber;  a  combination  of  the  two 
processes  is  also  employed.  Two  main  grades  of  Guayule 
are  prepared",  one  containing  about  30  per  cent,  of  resin. 
and  the  other,  from  which  part  of  the  latter  has  been 
extracted,  containing  about  3  per  cent,  of  this  impurity. 
Since  the  extraction  of  rubber  involves  the  destruction  of  t  he 
8hnib  it  is  estimated  that  within  four  years  from  now 
practically  the  whole  of  the  standing  shrubs  will  have 
been  destroyed.  For  the  period  1906  to  1909  some 
17.000  tons  of  rubber  were  prepared  from  Guayule, 
which  corresponds  on  a  7  per  cent,  basis  (for  wood  con- 
taining 25  per  cent,  of  water)  to  roughly  328,000  tons  of 
shrubs. 

Future  oj  the  crudt  rub\  ry. — It  is  perfectly  clear 

that  within  a  measurable  period  the  crude  rubber  industry 
will  have  undergone  a  complete  change.  I  believe  that 
in  a  very  fi  I  ime  manufacturers  will  refuse  to  have 

anything  to  do  with  any  raw  material  that  is  not  perfectlv 
elean  and  practically  dry.  Therefore  the  bulk  of  the  wild 
rubber  in  the  market  will  have  to  be  prepared  in  a  diff' 
manner,  or  it  will  be  unsaleable.  It  has  already  been 
shown  in  various  parts  of  the  world  that  the  plantation 
•  m  may,  under  favourable  circumstances,  be  applied 
to  wild  tree-,  and  it  seems  likely  that  in  time  the  system 
of  rationally  working  wild  as  well  as  planted  trees  will 
l>o  extended  over  favourable  areas.  This  involves  expense 
in  the  way  of  cutting  roads  and  paths,  and  making  arrange- 
ments necessary  for  the  transport  of  latex  or  rubber 
bearing  wood  to  central  stations.  It  is  obvious  that  only 
such  areas  can  be  worked  as  those  on  which  the  trees  occur 
iu  fair  number.  Probably  the  most  difficult  question 
involved  is  that  of  labour.  The  drawbacks  to  the-  rational 
working  of  wild  rubber  are  considerable,  but  on  the  other 
hand  there  are  advantages.  While  it  is  frequently  assumed 
that  the  first  class  of  rubber  to  disap]*  sar  under  the  stress 
of  competition  will  be  the  inferior  African  grades,  I  am  by 
no  means  sure  that  this  will  be  the  case,  because  on  the 


h  hole,  the  question  of  labour  is  not  so  acute  in  most  of  the 

African  rubber  zone-  as  in  South  America,  and  then   an 

-    -  that  those  interested  in  the  West  Coasi.  lli. 

Congo,  etc..  will  take  the  necessary  steps  to  improve  the 

lu\  of  the  rubbers  from  these  regions.  With  n  _ 
the  Para  grades  the  labour  problem  appears  to  be  a  very 
serious  one.  and  in  view  of  this,  and  of  the  extremi 
healthy  climate,  it  is  difficult  to  see  how  the  Amazon 
valley  is  indefinitely  to  maintain  its  superiority  as  a 
producer.  Certainly  the  opening  up  of  the  vast  forests 
ol  Brazil  involves  the  overcoming  of  apparently  insuperable 
difficulties.  The  third  fat  tot  taking  planted  and  ordinary 
wild  rubber  a-  the  two  others — in  the  crude  rubber  problem) 
1-  tin-  preparation  of  pure  high  class  rubbers  from  inferior, 
naturally  iesinous  grades  by  chemical  or  other  pro 
That  enormous  quantities  of  resinous  rubbers  are  available 
is  well  known.  That  it  is  possible  economically  to  purify 
n  -Hums  rubbers  appeals  to  be  proved  beyond  doubt  by 
the  Guayule  industry.  1  think  there  is  a  great  future 
for  the  subsidiary  industries  which  arc  likely  to  arise  in 
this    direction. 

Chemistry  of  criub  rubber,  mid  tin  question  of  "synti 
— According  to  the  classical  work  of  Harries,*  india-rubber 
is  a  ring  compound,  namely: — 

CH3.C.    CrLl'IUCH 
C&CH2.CH4.C.CHa 
that   is  a  polymer  of  1.5  dimethyl-cycfc-octadiene. 

1  have  already  referred  to  the  fact  that  according  id 
the  work  of  Harries. t  this  polymer  exists  in  at  least  two 
isomeric  modifications.  Although  there  is  no  appaicnt 
Haw  in  the  chain  of  Harries' chemical  reasoning,  one  is 
face  to  face  with  the  fact  that  india-rubber  has  on  sevenjj 
occasions  been  synthesised  from  isoprene  by  observers 
whose  work  must  be  regarded  as  beyond  doubt. J  The 
synthesis  by  Euler§  of  isoprene  makes  it  apparently 
certain  that  this  compound  possesses  the  structure  : — 

CH„  :  C(CH3).CH  :  CHj,. 
To  reconcile  Harries'.  Euler's,  Tilden's,  and  Bouchaidat's 
work  it  is  necessary  to  assume  that  the  open-chain  coin- 
pound  isoprene  in  polymerising  forms  a  ring  compound, 
and  that  at  the  same  time  a  somewhat  unusual  intramole- 
cular rearrangement  of  linkages  takes  place.  At  tiie  present 
time  there  appear  to  me  to  be  two  main  lines  of  work 
which  are  worth  following  up  in  this  connection,  firstly  the 
synthesis  from  isoprene  and  secondly  that  from  laevulinic 
acid  or  its  derivatives.||  If,  as  is  anticipated,  rubber 
can  be  obtained  ultimately,  in  practically  unlimited 
quantities,  from  the  plantations  and  other  sources  at  1». 
to  Is.  lid.  per  pound,  no  synthetic  process  which  works 
at  any  appreciably  higher  figure  is  likely,  in  the  long  run, 
to  prove  a  commercial  success.  Briefly  put,  the  ch 
must  be  able  to  produce  rubber  at  something  li 
otherwise  the  synthetic  product  cannot  come  to  stay ; 
such  a  price  does  not  leave  a  great  margin  in  the  choice 
of  raw  material  or  cost  of  production.  Synthetic  indigo  is 
frequently  mentioned  in  discussions  of  the  synthetic 
rubber  problem,  but  the  comparison  is  misleading  from 
every  point  of  view,  but  mainly  because  the  lowest  price 
at  which  natural  indigo  can  be  prepared  is  relatively 
sjx-aking  a  very  high  one.  With  regard  to  the  synthesis 
from  isoprene,  the  problem  appears  to  be  the  production 
of  this  substance  at  a  very  low  cost,  for  it  appears  to  be 
not  unlikely  that  a  satisfactory  conversion  of  i- 
into  rubber  will  ultimately  be  achieved.  Another  factor 
which  may  complicate  the  scientific  problem  is  thai  it  i- 
necessary  to  produce  not  only  a  definite  chemical  subatani  e, 
but  that,  in  addition,  this  substance  should  have  certain 
definite  physical  properties.  It  is.  however,  possible  thai 
these  problems  may  be  found  to  overlap.  The  dirl1 
in  regard   to   mechanical   strength   which  certainly   exist 

•  C.  Harries  and  others.  Ber.,  1904,  2708  ;  ibid.,  1905,  1198, 
etc. 

t  C.  Harries  and  others,  Ber.,  1905,  3985,  and  (iummi-Z' lit.,  21, 
12,  305. 

:  If.  Tiklcn.  Birmingham  Phil.  Soc.,  May,  1892  ;  do.  India, 
Rubber  ./.,  1908,  p.  321,  and  Bouchardat,  Comptes  Bend.,  1879, 
1117. 

§  Ber.,  1897,  pp.  1989  et  seq.  and  Habilitations-si -Inft,  Leipzig. 
1897. 

By  Splitting  rubher  ozonides  Harries  obtained  laevulinic  acid 
and  laevulinic  aldehyde. 
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between  different  between  rubbers 

nne  sjM'iirn  prepared  in  different    ways  mi   derived 
i  different  localities,  butli  in  tin    i  i  rude  and 

|<  >mi  i  J  art ii  les,  In  \  e  not   yet   l> i  u   sat  i  fact  on 

explanation.      In  this  di reel ;i  great  deal  ol  useful  uorK 

well    l«    dope. 

Thi    ifanu/ucturi   ol  Rubbet  Qooda, 

The    main    processes   employed  in  the   mi facture  of 

■  ude  rubber  are  -i  ill  largely  cinpii  ical, 
partly  because  the  industry  is  comparatively  young  ami 
partly  because  the  principles  poverning  manufacture  are 
;>\  no  means  clearly  defined. 

The  india-rubber  article  in  the  p o facture 

i-  subjected  to  a    <erio    of  op  rations  which  are  briefly  a- 

follows;     First    the   crude    rubber   as   it    arrives    .it    the 

■  mist  be  purified,  and  this  is  done  by  the  process 

railed    washing.     The    washed    rubber    is    subsequently 

dried.     If  ordinary  "  mechanical      g Is  are  to  be  made 

tli'-   next    process    is    that    of    mixing.     This    const 

!    with    the    rubber    the    necessary    quantity 

nf  nlphur  and  filling  materials.     The  next  step  as  a  rule  is 

that  ol  calendering  ;    this  consists  in  rolling  out   the  well 

lomogeneous  dough  to  sheets  of  the  required 

thickness.     The   calendered    material    passes    next    to   the 

iiiakiiiL'-up  table  where  it  hmi  to  suitable  sizes  either  for 

:  inlic  vulcanising  press  or  prepared  for  t  he  moulds. 

is   thai    of   vulcanising    which   consists 

liallv  in  subjecting  the  calendered  dough  to  com- 

tabid  licit  and  pressure,  mi   heal  only,  in  the  press.  In  a 

mould,  or  in  the  open.      In  the  ease  of   in.ui\    solid  lyres 

bber  is  not    first    calendered,   but    the   well   mixed 

dough  is  forced  through  an  appropriate  die.     The  same 

applies  to  squirted  tubing.     In  the  ease  of  elastic  thread 

bber   is   mixed   with    Howers   of   sulphur   and    "let 

down'"  with  a  solvent   and  the  ma--  so  obtained  spread 

or  calendered  on  to  cloth.     The  above  remarks  refer  to 

i  hich  are  made  by  the  hot  process  of  \  el  anisal  ton. 

There  is.  however,  a  large  class,  such  as  articles  made  tr 

tut   sheet,   waterproof  goods,   and    broadly   Bpeaking,  all 
articles  in  which  the  rubber  layer   i-    very  thin,   which  is 
prepared  by  the  cold  process.     In  this  method  the  rubbet 
ii  not  first  mixed  with  sulphur  and  then  exposed  to  heat, 
hut  i>  subjected  in  the  form  i  t  a  thin  layet  or  sheet  to  the 
lotion  of  a  dilute  solution  of  sulphur  chloride  in  a  suitable 
solvent  oi-  to  the  action  of  sulphur  chloride  vapours.     The 
cold  process  cannot   be  applied  to  goods  of  any  the  kne.--. 
the  action  of  sulphur  chloride  is  so  powerful  that 
bj  the  time  the  interior  of  a  piece  of  rubber  of  any  thickness 
i-  properly  cured,  the  outer  portions  are  over  vulcanised, 
rdinan   proces    of  washing  cousi-ts  in  passing  the 
libber,    after    it    has    been    cut    up   and    snaked    in    Harm 
■.titer  to  lender  it    pliable,  through  corrugated,  tinted  or 
diamond-cut   rolls   working   at    uneven  3pecds,  and  at  the 
same  time  subjecting  the  mass  to  the  action  of  a  stream  of 
water.      By  this   process  dirt.  sand.  bark.  etc..  are  forced 
nut  of  the  rubber,  which  is  obtained  in  the  form  of  a 
corrugated  sheet   of  crepe  like  texture.     It   is   probable 
that  at  no  very  distant  date  the  process  of  washing,  which 
involves    the    use    .if    much    power    and    time,    and    apart 
from  its  actual  cleaning  effect,  is  certainly  not    beneficial 
tn  the  rubber  will  be  abandoned.      It  is  now  well  reco 
that  the  les^  rubber  is  subjected  to  mechanical  action  the 
•or  the  more  it  i-  worked  the  softer  ami  less  resilient 
At  the  present  day  much  of  the  clean  planta- 
tion rubber  is  net  washed,  but  is  taken  to  the  mixing  rolls 
-hort   preliminary   drying.     There  is  <<•■  object   in 
1  rubber  which  is  dry  and  clean  and  which  contains 
i  itially  no   soluble   matter. 
Drying,    -After  the  rubber  has  been  washed  it  must  be 
thoroughly  dried,  cither  in  well   ventilated  chambers  oi 
in    a    vacuum    dryer  ;      occasionally    nowadays    the    last 
trace  of  moisture  is  removed  by  passing  tic  goods  through 
hot  roll-. 

The  ordinary  mixing  roll-  are  of  much  the 
same  type  as  the  rolls  used  on  the  washing  n 
except  that  they  arc  smooth,  and  run  dry.  The  rolls  are 
hollow  and  are  heated  by  means  of  steam  or  cooled  with 
water.  When  the  rubber  has  been  reduced  to  a  plastic 
condition   on   the    mixing   rolls,   the   sulphur   and   other 


ill    w  hit  h  are  to  bo  i  ire  then  gradt 

adde  I.      \lt  I gh    mo  13     ittcmpl      he   1     been    tnadi    to 

replai  e  1  in  a  ppai   nl  ly  ct  ude  tnt  1  hod  ol  mixing  b 

.  all  such  attempt  ,eo  far  a  la  m  B  ware 
havi  faded.  If  the  robber  is  made  into  a  thin  paste  with  a 
solvent,  t  here  is  1  he  cost  ot  1  he  kit  hi  and  al  0  tl  n  tnoval. 
\  i  0  rubbet  which  has  been  ti  eat*  d  with  a    olvent  al 

i  I..  1  ■  1  ngl  li  tret  j  badlj  ,  It  i-  now  genet  ally 
recogni  ed  that  the  lesa  the  inlil.ii  1  worked  with  the 
solvent  the  stronger  the  solution  will  be.  The  question 
oi  the  mechanical  working  of  rubber  1-  one  which  is  will 
worth  exhaustive  investigation;    if  means  were  found  to 

Hold   the  mechanical   working  of  the  mixing   1" 

m\  great  step  forward  would  be  gained.  Mr.  Kelwaj 
Itainher  proposes  to  incorporate  the  sulphui  and  other 
matters  with  the  latex  or  during  the  proi  1  bsoJ  coagulation, 
thus   avoiding  all   meohanical   working. 

Calendering    and    spreading.     The    primary    object    ol 
calendering  1-  to  transform  the  robber  dough  into  shoe! 

form.       from   this  she.  I    various  articles  are   built    up   prior 

to  vulcanising.  The  calender  is,  however,  used  for 
other  purposes  :  lor  instance,  to  replace  the  old  spreading 
machine.  The  spreading  machine  1-  a  long  iron  steam 
chest  which  is  titled  at  one  end  with  a  horizontal  roller 
above  which  there  is  an  adjustable  iron  gauge.  The 
cloth  which  is  to  be  treated  passes  between  tie  roller 
and  the  gauge,  a  thin  layer  of  paste  (made  ot  rubber 
and  solvent)  regulated  by  the  gauge,  being  applied  to  the 
doth  during  its  passage.  The  cloth  then  passes  along  the 
-Irani  chest  which  serves  to  evaporate  the  Bolvent.  Efoode 
communicating  with  refrigerating  plants  are  Frequently 
fitted  for  the  recovery  of  the  solvent.  <  if  late  year-  the 
tendency  In-  been  more  and  more  to  replace  tins  proci 
ol    spreading   by  calendering,  a   special  type  ot   ealcndei 

heme    used.      The    advantage    of    the    calender    over    the 

spreader  is  1  hat  t  here  is  a  great  saving  in  regard  to  solvent . 
but  there  is  some  difficulty  in  getting  an  even  proofing, 
particularly  when  this  is  tn  be  very  thin. 

I  ulcanising.-    The   vulcanisation  of  rubber  a Is  must 

remain  more  or  less  empirical,  in  -pile  of  the  work  ol  \\  el,.  1. 
and  later  of  Azelrod,  Hinrichsen,  etc.  Axelrod  hae 
recently  suggested  that  there  are  two  main  factors  in  hot 
vulcanisation,  namely  the  entry  of  sulphur  into  the  rubber 
molecule,  and  a  change  of  the  state  of  polymerisation  of 
the  molecule.  The-e  factors  in  a  -en-  work  in  oppo-iti 
directions,  and  attain  certain  maxima  under  definite 
conditions  of  lime  and  temperature.  The  term  "  poly- 
merisation." or  "  depolv  nicrisation  "  of  rubber*  should 
be  used  with  -ome  caution,  for  it  is  probable  that  some 
of  the  physical  effects  observed  arc  due  not  to  any  change 
in  molecular  complexity,  but  merely  to  modifications  in 
the  colloidal  aggregate. 

The  hot  vulcanising  process  is  applied  more  rarely  nowa- 
days by  meansof  live  steam:  the  majority  of  goods  are  now 
Cured    cither    in    a    steam-jacketed    or    ordinary     hot    air 
chamber,  or  in  the  vulcanising  press.     Moulded  arti 
which  were  formerly  vulcanised  in  live  steam  or  in  hot  air. 
are    now    more    generally    vulcanised    in    a    mould    pre--. 
It  is   becoming  recognised  that   pressure  is  a  factor  which 
is  only  of  secondary  importance  to  time  ami  temperature 
in  the  vulcanising  process,  particularly  where  goods  of  any 
strength     are     required.     Another     tendency     which 
noticeable  is  that   of  replacing,  particularly  in  the  casi 
waterproof  ed  goods,  the  cold  by  the  hoi  pro©  I      tnerljr 

waterproofed  goods  were  invariably  made  by " Motioning 
a  thin  layer  of  rubber  on   to  the  cloth   by   mean-  of  the 

il.  Ml.  1    or  spreader,  and  then   passing  the  cloth  with 
rubber  layer  through  a  trough  containing  a  dilute  solution 

of  sulphur  chloride  in  carl bisulphide.    Tins   pro 

requires  very  great  care.  Nowadays  it  has  in  many  works. 
1  xcepl    for  special   cla  "'" 

nor  stand  heat),  been  replaced  bv  hot  vulcanisation.  A 
well  mixed  dough  nf  rubber  and  sulphur,  and  such  • 
material-  as  are  desired  are  trictioned  on  to  the  cloth. 
and  tin-  is  then  slowly  drawn  through  a  scries  of  rolls  in  a 
hot  air  chamber,  the 'time  being  BO  regulated  a-  to  obtain 
perfect  \  nlcanisation. 

•  Cf.  Spence.     Indiu-Ilubbcr  J.,  Q.  cat.  Ko.  1'.  46. 
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Substdutes  and  residuals. 
Mutes." — Although  in  the  proper  sense  of  the 
term  no  substitute  fur  india-rubber  exists  there  is  a  class 
of  Buhstanoea  which  is  known  in  the  industry  as  "  sub- 
statutes,  produced  by  vulcanising  vegetable  oils  Buoh  as 
oelza,  rape,  maize,  and  cotton-seed  oils,  either  in  the  cold 

with  sulphur  ohloride  or  hot  with  sulphur.  Substitutes 
produced  by  the  cold  process  are  generally  known  as  white 
substitute,  those  by  the  hot  process  ae  brown  or  French 
statute.  They  have  been  produced  on  a  considerable 
' a  for  certainly  -Ml  years  and  a  goodly  number  of  patents 
has  been  taken  out  in  connection  with  their  manufacture. 
As  the  prioe  of  these  substitutes  varies  from  about  3id. 
bo  9cL  |>er  lb.  their  use  effects  a  considerable  saving  in  the 
cost  of  the  rubber  article  in  which  they  are  incorporated. 
They  are  employed  in  order  to  cheapen  the  cost  of  produc- 
tion and  where  the  goods  to  be  produced  are  to  be  of  low 
specific  gravity.  The  advantage  of  the  substitute  over 
mineral  tillers  is  that  the  plasticity  of  the  mixing  is  not 
affected  to  any  extent,  although  the  strength,  wearing 
qualities,  and  elasticity  are  naturally  much  influenced. 
White  substitute  (which  is  the  more  expensive)  is  generally 
employed  only  for  cold  cured  goods,  but  the  brown  may  be 
employed  for  either.     Many  other  substitutes  have  been 

iggi  sted  and  some  are  used  on  a  considerable  scale, 
particularly  in  cable  mixings.  Gums,  bitumen,  vulcanised 
bitumen,  nitrated  oils,  nitrated  celluloses,  ceresin,  etc., 
etc,  all  rind  their  sphere  of  utility  in  cable  mixings,  in 
insulating  materials,  valve  rings  and  so  on,  but  a  true 
rubber  substitute  has  yet  to  make  its  appearance. 

Residuals. — An  enormous  quantity  of  waste  rubber 
finds  its  way  into  the  market.  If  we  assume  t hat  the 
crude  rubber  employed  in  the  manufacture  o'  goods  in  the 
British  market  yearly  amounts  to  12.000  tons,  and  that 
this  re-appears  in  the  shape  of  finished  rubber  articles 
containing  on  the  average  perhaps  not  more  than  30  per  cent, 
of  rubber,  it  is  plain  that  there  must  be  something  like  30,000 
to  40,000  tons  of  waste  rubber  annually.  The  waste 
rubber  industry  is  an  important  one  in  itself  and  a  special 
organisation  exists  for  the  collection  of  this  material. 
Broadly  speaking,  waste  rubber  is  utilised  in  one  of  three 
ways  :— fa)  It  is  ground  up  (where  the  article  permits  of 
such  simple  treatment)  and  used  direct  in  the  ground  state 
by  the  rubber  manufacturer  in  his  mixings  for  the  cheaper 
varieties  of  goods  ;  (6)  it  is  subjected  to  one  of  the  reclaim- 
ing processes  which  substantially  consists  in  freeing  the 
rubber  from  fibre,  dirt,  and  particles  of  metal,  and  sub- 
sequently removing  as  much  as  possible  of  the  free  sulphur 
and  Don-rubber  substances ;  and  (c)  the  rubber  is  sub- 
mitted to  a  re-forming  process,  by  re-forming  being  under- 
stood a  process  which  employs  substantially  only  heat 
and    pressure. 

Reclaimed  rubber. — In  the  old  reclaiming  processes  the 
rubber  was  ground,  the  metal  particles  and  vegetable 
fibre  removed,  and  the  mass  then  heated  together  with 
mineral  oil  and  subsequently  rolled  out  into  homogeneous 
sheets.  By  this  process  no  sulphur  was  removed.  The 
newer  processes  all  involve  wet  treatment  and  the  removal 
of  sulphur.  Some  of  the  reclaimed  rubbers  so  made  are 
of  remarkably  good  quality  j  indeed,  the  better  varieties, 
which  are  made  from  the  best  qualities  of  scrap,  fetch 
appreciably  higher  prices  than  some  of  the  inferior  crude 
rubbers.  In  the  oldest  of  the  wet  processes  fibre  is 
destroyed  l,v  means  of  sulphuric  or  hydrochloric  acid, 
part  of  the  mineral  matter  also  boing  removed ;  the 
process  is  chiefly  suitable  for  lightly  cured  scrap  such  as 
that  from  proofed  goods,  as  very  little  sulphur  is  removed. 
In  the  alkali  process,  which  is  the  one  most  generally 
adopted  by  large  works  in  tho  United  States  and  the 
I  inted  Kingdom,  the  scrap  is  first  sorted,  ground,  metallic 
particles  removed  by  magnetic  separation,  the  ground 
rubber  shaven  in  perforated  trays  to  get  it  in  an  evenly 
divided  state,  and  subsequently  heated  under  pressure  in 
iron  vessels  with  alkali,  washed,  and  sheeted.  It  is 
claimed  that  in  this  way  the  whole  of  the  free  sulphur  is 
removed.  Another  process  is  that  in  which  neutral  sulphites 
are  employed  for  the  removal  of  sulphur.  A  number  of 
reclaiming  processes  have  been  proposed  (some  of  which 
are.  I  think,  working)  in  which  after  mechanical  cleaning, 
the  whole  rubber  mass  is  dissolved  in  a  suitable  solvent ; 


these  solvents  are  generally  of  a  neutral  character  and  of 
high  boiling  points  (petroleum,  terpineol,  etc.).  From 
l  lie  solution  so  obtained  the  rubber  is  precipitated  by 
means  of  a  non-rubber  solvent  such  as  alcohoL  I  have 
not  personally  come  across  any  reclaimed  rubber  which 
does  not  still  contain  a  very  considerable  proportion  of 
sulphur. 

Sf-formid  rubber. — During  the  past  few  years  a  number 
of  patents  has  been  taken  out  byGare,  Immiseh.and  others, 
for  processes  which  effect  the  direct  production  of  moulded 
articles  from  ground  or  flaked  scrap  mainly  by  means  of  heat 
and  pressure.  Exceedingly  good  results  are  obtained  in 
this  way,  and  it  is  remarkable  that  this  simple  method  of 
dealing  with  "  mechanical  "  scrap  was  not  discovered 
at  an  earlier  date.  The  fact  remains,  however,  that 
particles  of  vulcanised  rubber  in  the  shape  of  dust  or  flakes 
can  be  moulded  by  pressure  and  heat  to  a  homogeneous 
mass,  which  on  cooling,  is  to  all  intents  and  purposes 
indistinguishable  from  an  ordinary  moulded  article. 

Discussion. 

The  Chaikman  said  that  he  would  rather  compare  rubber 
with  camphor  than  with  indigo.  A  few  years  ago,  when 
camphor  rose  to  a  very  high  price,  the  Japanese  Government 
could  afford  to  produce  camphor  at  one-third  the  price  it  was 
being  sold  at.  With  regard  to  rubber  the  problem  was 
rather  different  ;  although  they  were  told  it  could  be 
produced  at  Is.  2d.  per  lb.,  he  did  not  think  that  that  price 
would  rule  in  the  market  for  many  years  to  come  ;  and, 
in  the  meantime,  the  synthetic  chemist  had  some  scope 
for  his  energies.  Mention  had  been  made  of  the  patent  by 
Harries,  published  a  few  days  ago  ;  there  was  also  another 
process  foreshadowed,  that  of  the  Farbenfabriken  Elberfeld, 
claiming  a  substance  very  similar  to  rubber  in  its  proper, 
ties.  From  the  scientific  point  of  view  it  was  interesting  that 
the  latex  represented  a  colloidal  solution  and  if  the  theory 
held  good  that  such  a  solution  was  in  some  kind  of  electrical 
condition,  there  might  be  something  in  a  recent  German 
patent  (taken  out  by  an  inhabitant  of  Ceylon)  for  obtaining 
the  precipitation  of  india  rubber  from  the  latex  by  an 
electrical  process.  Again,  there  was  much  work  for  the 
chemist  in  reclaiming  indiarubber.  He  asked  why  no 
mention  had  been  made  of  extraction  by  means  of  nitro- 
benzene ;  was  it  that  the  process  had  been  abandoned 
already  ? 

Sir  George  Watt  wrote  that  with  the  view  of  assisting 
those  industries  where  water-proofing  was  nei 
without  an  elastic  hydrocarbon  being  required,  a  large 
quantity  of  the  milk  of  Euphorbia  Roylei  was  collected. 
That  plant  was  met  with  most  abundantly  throughout 
tha  Himalaya,  and  on  the  salt  mountains  of  the  Punjab. 
After  boiling  the  milk  for  12  hours,  a  small  amount  of  drier 
being  used,  and  cooling  the  mass  by  throwing  it  into 
ice-cold  water,  a  curious  paint  was  obtained  which  behaved 
on  textiles  like  good  water-proofing  material,  similar  to 
Afridi  wax.  In  1896,  he  had  had  sent  to  him,  in  Calcutta, 
water  bottles,  which  looked  very  much  like  indiarubber. 
but  were  made  in  Raipur,  out  of  the  pulp  of  the  ripe  fruits 
of  Phyllanlhus  Emblica,  the  Emblic  myrobalan.  The 
fruits  were  boiled  in  water  until  they  became  soft  ;  they 
were  then  pounded,  and  after  the  seeds  had  been  removed, 
the  pulp  was  beaten  and  worked  up,  until  it  assumed  the 
condition  of  a  dark  brown  sticky  thick  paint.  Cheap 
earthenware  pots  (sun-dried)  were  then  painted  with 
several  coats  of  this  pulp,  and  while  the  coating  was  still 
soft  the  red  berries  of  rati  [Abrus  precatorius)  were  stuck 
into  the  coating,  in  elaboration  of  a  desired  ornamentation. 
The  pots  were  then  allowed  to  dry,  and  the  earthenware 
vessels  within  were  broken  and  removed,  leaving  the  rubber- 
like  vessels  behind.  These  vessels  were  perfectly  water- 
proof, unbreakable,  and  could  be  subjected  to  considerable 
heat  without  being  injured.  There  was  further,  a  native 
Burmese  varnish  thitsi  (from  Mdanorrhaea  usitaia).  largely 
used  for  water-proofing  purposes,  and  this  varnish 
deserved,  in  his  opinion,  serious  attention. 

Mr.  H.  K.  Rutherford  said  he  remembered  the  year 
1875  when  the  Para  seedlings  sent  from  Kew  were  first 
grown  in  the  Botanical  Gardens  at  Peradeniya  by  Dr. 
Trimen  ;  their  descendants  were  now  all  over  the  East. 
In  1876  he  saw  the  plants  when  about  two  feet  high  in  the 
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Ti  imen's  opinion 

|     [|     f()|     g]  ,,U  1  I.    II'    I  !l   \  Inn 


standing  ur.   nun 

nil  i oil   foi  gi "" 

■  i  l , i.  ii  !i  i,i  led  to  several  liundn  ,1  acres  being 

I,  the  trees  hail  now  all  ilicil,  ami   few    would    bo 

Found    in   Oylon.     I»i     Triinon    b  I    thi     Para 

>n    the   alluvial    Hats   of    the    Amazon. 

Actually  tin   great  mass  of  the  rubber  was  grown  in  the 

from   the   r  i  \  ii    lidi       II      believed    the 

,  ,,i  ,,i   I'ii  ,i  i  ill  i, it  in  the  East  had  bi  en 

i\\  in:    to     i     lack    ,,l    ., 

Igo      with      regard      to      the      conditions       under 

which    it     would    grow.       The)     had     been     told     until 

.    that    plantation   rubber   was   no   g I   except    foi 

nMking   "solution,"   for   which   n    fow    thousand    pounds 

iroold  be  required;    and  thai   wild   Para  rubber  was  the 

libber   thai    could    be   commercially    used    in    large 

volume.     They    had    also    been 'told    in    Ceylon    thai    it 

na  a  mi  wash  rubber  too  much.     The  "solution 

ii   liai!  i.', an'   by   tin-   Imard.   and   doubtless   in  .i    few 

,    man)  other  opinions  held  al  presenl  «  it  h  r .  gard 

10  tlm  "curing  "of  rubber  on  plantations  would  be  greatly 

modified. 

In   the   rubber    industry  they   were   going  on   step  by 
-tcp.    and     had     to    abandon    some    of    their    formula;. 
,  however,  hid  to  be  extremely  careful  in  adopting 
ami  methods  in  the  preparation  of  rubber  for  the  market, 
as  an   i  in  a  process  might  result  in  a  very  serious 

loss  to  the  grower.     The  Rubber  Growors'  Association  had 
saol   out    chemists   to   Ceylon   and   to   the    Malay   States 
to  Investigate  and  study  the  whole  subject  of   latex  treat- 
nd  teach  them  whal  process  could  best  be  applied 
in  order  to  produce  the  finest  possible  quality  of  rubber. 
\l     Herbert  W riobt  asked  whether  in  the  opinion  ol 
thor  the  recent   work  published  by  Harries  consti- 
in   advance   "f  any   commercial   importance!     It 
I   by  the  author  that   the  average  yield  of 
n  aires  in  the  future  was  rather  exaggerated, 
cved  he  was  the  first  to  adopt  the  possible  minimum 
estimate  of  one  tun  per  ten  ai  res  :    but  later  results  justifii  d 
an  ami  ipation  of  a  yield  of  at  least  :;ut>  lb.  per  acre  of  dry 
rubber.     From   th"   time   of   Goodyear   and    Hancock   to 
1900,    the    main    interest    centred    in    the    manufacturing 
•aliistries  ;    but  from  1900  to  the  present  time  the  planta- 
tion industry  had  developed  very  rapidly  ;    t  lie  enormous 
made  constituted  a  record  in  prac  tical  agriculture 
in  the  Tropics.    In  1900  the  trees  referred  to  by  Mr.  Ruther- 
ford were   bearing   seeds;    then    In-   prevailed    on 

to  take  a  few  seeds  and  plant  them  ;   and  the)  now 

-iw   the  result.      Few   estates  had  trees  of  eight   years  or 

nt.  and  mi  doubt  everybody  regretted  they 

had  not  taken  the  matter  up  more  earnestly  in  the  |>ast. 

the    planted    acreage    throughout    the    Easl    was 

something    like    "20,000     ens.      ]n    the    last    four    years 

especially  the  planting  of  Hnv.a  had  gone  forward  very 

rapidly.     In     the     plantation     industry.     British     people 

practically  led  the  way  ;   and  it  was  more  than  likel)  they 

■  old  continue  to  hold  the  premier  position.      The  Central 

■  •  \  Lai  could  produce  far  more  rubber  than  had 

nnually  turned  out  from  the  whole  African  conti- 

shewed    what     possibilities    lay    before    the 

■ii  industry,  the  rise  of  which  offered  many  oppor- 

li.  of  a  kind  which  in    former  days   was 

hie.        Everything    was     done     to    encourage     the 

development    of    estates    so    that     precautions 

I      dangers    might    be    taken.       He    would 

v   to    place   a    large    numbei    of   subjects    before 

anyone  who  would  investigate  them. 

Mr.     Hamki.    Smith     was     particularly     interested     in 

what  the  author  had  said   in  connection  with  the  vacuum 

The   question   of   drying    was   most    important    to 

I  ropii  s,    because   of   the    frequi  nl    rains. 

i  mini  drier  enabled   the   planter  to   use   the   si 

machines  for  different  products,  a  very  great  consideration 
:'i  new  of  the  increasing  tendency  to  plant  mixed  crops 
■  a  belts  in  order  to  restrict  disease  and  distribute  risks. 
It  one  was  prepared  to  allow  a  sufficient  ume  for  drying, 
-ay  two  to  three  hours,  the  vacuum  drier  was  most  suitable 
fnr  rule  He  agreed  that  the   pool   classes  of 

rubber  from  West  Africa  had  bad  their  day.  and  con 
that    tropical    medicine    would    greatly    help    Africa    to 


nl  iih  ally  develop    hei    resourci  i( 

whiienientoendiiretheeliiii.il  bettet  ii  the  future  than  in 
the  past,  and  to  penetrate  further  into  the  Hinterland 
than  tjiey  have  hitherto  been  able  to  do,  The  exploitation 
of  tie  '  s  up-country,  by  natives  undi  i  tne  -killed 

ii] n  oi   white  managers,  was   thus  being    rendered 

more  possible. 
i  lolonel    Bmi  si    -aid    I  bat  I  be  manufa  tun  i    required 

in  raw   iuMh  i  a  ma  \  i  m  u  m  of  elast  ie  material,  and  a  mini- 
mum of  resin;    and   that    the  resin   should    I  ird  a 
possible.     At     present,    that     combination     ol     qualities 
»ii<  found  in  tne  plantation  and  the  Para  rubbers.     Be 
u  i    m  great  hopes  thai  the  supply  tn  m  the  plants 
as  well  as  from  Para  would  give  them  an  artii  Ie  bom  which 
they  eoiihl   manufacture  the  best    products.     It    wa 
hope  that  as  the  knowledge  and  the  practice  of  scientific 
collection  spread,  the)  would  gel  s    u] article  to  deal 

with,       Whether    the    illferi 1L,  i       ol    I  I"'    pi'-'ul    dft] 

would  ever  approach  the  quality  of  Hevea,  ho  did  nol 
know,  but  hardly  thought  they  would,     What  wanted 

more  than  anything  else  was  the  production  of  II <  vea  rubber 
in  great  quantity  at  a  low  price, 

Mr.  F.  I-.  RawSOB  said  the  re-forming  of  rubber  wast, 
had  come  to  the  front  during  the  last  few  year-.  The 
great  difficulty  was  to  remove  all  the  air  from  the  rubl 
as  otherwise  the  particles  were  granular,  and  therefore 
wen-  deficient  in  strength  and  elasticity.  By  adding 
oil  to  the  waste  rubber  after  it  was  ground  up,  and  then 
heating  it.  a  product  free  from  air  was  obtained  which 
when  compressed  and  heated  was  of  the  same  class  "I 
rubber  as  the  original  article.  Its  resistance  to  steam 
was  rather  greater,  possibly  because  in  the  ordinary 
manufacture  of  rubber  articles  it  was  difficult  to  gl  I  a 
thoroughly  uniform  mixing  with  sulphur,  but  on 
grinding  in  the  form  of  a  line  powder  uniformity  was 
obtained.  So  far,  rubber  re-formed  in  that  way  appeared 
to  be  thoroughly  satisfactory.  The  quantity  oi  v 
rubber  available  for  re-formation  was  probably  between 
35,000  and  60,000  tons.  Each  year  an  increased  amount  ol 
waste  from  old  articles  of  the  previous  year  was  available. 
At  present,  all  the  waste  was  ground,  re-claimed,  and  added 
to  new  rubber,   i  Irrlinary  mats  contained  about  10  per  cent . 

of  new  rubber,  and  the  rest  was  old  waste  ground  up.  If 
it   were  possible  to  obtain   very  'heap  rubber  an  enormous 

demand  would  come  forward  ;  it  was  nov,  used  compara- 
tively sparsely  ;  for  example,  it  would  make  an  excellent 
carpet  for  banks,  offices,  and  houses. 

Mr.  \V.  F.  REID  said  some  very  interesting  particulars 
as  to  the  recovery  of  waste  rubber  had  been  given  by  the 
last  speaker;    but   he  did  not  call  this  "recovery   ':    it 

•      producing  out  of  rubber  articles  such  as  were  made 
previously    out    of  other   rubber  compositions.      He    (Ml 
Rcid)  referred  to  the  actual  recovery  ol  the  rubber  material 
qud    rubber    from    the    various   waste   as   put    into    the 
market.     There  were  several  processes  which  had  not  b 
mentioned.     Those  who  wen  recovering  rubber,  wen-  doing 
a  good  business,  and  did  not   wish  to  publish  those  methods 
which  win-  not   patented.      Then-  was  certainly  s  greal 
held  for  a  process  of  de-vulcanisation — not  by  such   crude 
methods  as  treating  waste  with  acid  or  alkali,  as  in  both 
of  those   processes   the  molecule  of  the  rubber  itsell    was 
acted  on,  and  an  inferior  quality   was   produced.      There 
w.ie  processes  in  which  an  inert  solvent  was  used,  b)  which 
sulphur  was  brought  into  solution  and  a  number  of  w 
products     was     obtained.       In     dealing     with     waste     by 
hundreds    of    tons    a    number    of    productB,    which 
usually    considered    to  be   valueless,    was  obtained  ;    in 
hulk    th.se    wire    really    valuable;     for    instance    there 
was    a    large    quantity    of    zinc   and    antimony   and    t 
111  an  industry  with  which  he  was  spei  ialrj 
waste  had  been  thrown  ■  >•'■        but  now  a  paper  main, 
turer  paid  some  hundreds  oi  pounds  s  year  for  the  6.1 
There  was  another  method  by  which  the  go 
rubber  might  be  met,  and  that  was  by,  what  he  called,  a 
substitute— not   what   was  generally  called   a   substitute. 
which   was    rather  an  adulterant,   but    a     material   which 
in  itself  would  replace  indiarul  bei  for  many  purpost 
which  it   was  now  u  astance,   why  Bhould  an 

elast i,    substance  be  used  for  water-proofing  " 

was  not  at  all  necessary ;    but,  unfortunately,  quantil 
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of  robber  were  used  in  that   way  ;    and  a  very  inferior 
materia]  produced  wbiob  would  last  onlj  '   the 

utmost,  and  then  had  to  be  thrown  away.  Be  shared  th'- 
Uelief  that  synthetic  rubber  would  not  replace  in  anj 
way  the  natural  product.  He  thought  the  rubber  industry 
might  to  —  >  >i 1 1<  extent  be  compared  with  t  be  sugar  industry  ; 
they  could  synthesise  sugar,  but  nobody  thought  of  doing 
it  commercially.  By  tin-  time  the  millions  of  pounds 
which  were  now  being  put  into  land  for  growing  rubber 
came  back  again,  rubber  would  be  so  cheap  that  it  would  not 
pay  to  synthesis*  it.  The  difficulty  lay  in  the  material 
from  which  the  chemist  began  Ilia  synthesis.  Camphor 
was  made  from  turpentine  j  and.  «>  long  as  turpentine  was 
low  and  camphor  was  high  in  price,  some  companies  made 
a  protit  (on  paper)  by  making  camphor.  But.  when 
turpentine  went  up  and  camphoi  went  down,  those  com- 
panies were  liquidated  ;  and  he  thought  that  would  be 
the  case  with  synthetic  rubber  companies  for  a  long  time 
to  come,  if  any  were  formed.  Still,  he  thought  there  wa- 
ft future  for  well  thought  out  substitutes  for  rubber. 
They  had  had  a  great  many,  and  some  of  them  had  been 
great  failures.  One  named  ozoline,  was  made  from 
oxidised  linseed  oil,  and  was  very  like  rubber  in  appearance. 
but  when  kept  it  oxidised  still  further,  became  semi-liquid 
and  ran  into  a  mass.  Materials  such  as  that  were  not  real 
substitutes. 

The    Cnur.MA\     asked    Mr.     Reid     if     terpineol     was 
the  solvent  used  in  recovering  rubber. 

Mr.  Reid  said  that  was  one. 

Mr.  (_'.  Beadle  said  Colonel  Birley  stated  that  certain 
rubbers  of  the  East  Coast  were  improved  by  being  sub. 
■  'I  to  plantation  methods  and  were  better  than  rubber 
treated  in  the  crude  fashion;  but  rather  the  reverse 
was  thought  by  some  to  be  true  of  Hevea  rubber  which 
ua-  treated  in  a  much  cruder  fashion  in  Brazil  ;  for  that 
rubber,  even  in  spite  of  the  great  advances  which  had  been 
made  in  scientific  methods  of  collection  and  coagulation 
on  plantations  was  still  somewhat  better,  he  believed. 
as  prepared  in  Brazil,  than  the  rubber  prepared  by  the 
plantation  methods.  It  would  be  difficult  to  say  what 
made  it  better.  If  it  were  possible  to  submit  the  latex 
collected  from  the  forests  in  Brazil  to  one  or  other  of 
the  methods  now  employed  on  plantations,  a  comparative 
examination  of  the  products  might  possibly  solve  the  prob- 
lem. The  cause  was  probably  either  a  difference  in  the 
method  of  collection,  or  in  the  habitat  of  the  trees;  thus 
there  might  be  a  distinct  difference  between  the  latex  of  a 
cultivated  tree  taken  out  of  its  natural  environment 
and  that  of  a  wild  tree  which  was  the  result  of  the  survival 
of  the   fittest. 

Dr.  Stevens  said  he  had  come  to  the  conclusion  that 
the  treatment  of  rubber  latex  on  the  plantations  was  not 
scientific.  He  thought  that  great  improvements  could 
be  made  in  the  method  of  coagulation,  and  that  it  mattered 
a  great  deal  how  much  acid  was  added.  On  many  estates 
coagulation  of  the  latex  was  in  the  hands  of  a  native  with 
very  little  European  supervision.  The  Europeans  had 
not  time  to  look  into  all  those  matters  ;  they  did  not  know 
how  much  acid  to  add.  nor  sometimes  what  proportion 
they  were  adding.  The  quality  of  the  rubber  varied  ; 
some  of  it  was  excellent  rubber,  in  his  opinion  equal  to 
fine  hard  Para,  but  much  of  it  was  vastly  inferior.  The 
washing  and  drying  processes,  which  wen-  scientific,  were 
borrowed  from  tie-  manfuacturet s  at  home.  Reference 
had  been  made  to  the  classification  of  rubbers  from  the 
botanical  point  of  view  ;  tie-  basis  of  this  classification, 
it  was  pointed  out,  might  vanish  after  ■>  time,  and  by 
special  treatment  rubber  of  similar  quality  might  be  pro- 
duced from  Ficut  daetiea,  from  Funtumui  etattica,  anil 
from  Hevea.  That  was  a  problem  foi  the  solution  of  which 
there  was  very  little  data  to  go  upon.  He  had  coagulated 
the  latex  from  Ficus  dastica  and  from  //•■"/  under  the 
same  conditions;  the  rubbers  showed  differences  in 
chemical  reactivity,  chiefly  ae  tr,  the  rate  at  which  they 
combined  with  sulphur:  the  physical  qualities  of  the  vul- 
canised produi  ts  were  also  different.  The  original  rubb  I 
contained  different  proportions  of  resin,  but  after  careful 
removal  of  these  resins  in  the  cold  the  differences  persisted. 
He  therefore  concluded  that  the  difference  In  behaviour 
wa-  not   due  to  admixture  of  resin   but   might     be  0] 


aggregation  in  the  colloidal  state.      Hi-  was  inclined,  how, 
ever,  to  the  view  that  it  was  rather-  a  structural  diffi 
between  the  caoutchouc   molecules  as  obtained   froi 
latices    of   different    rubber-yielding    tires.      He    di 
whether  the  revolution  in  the  ordinary  methods  ol  manu- 
facture, due  to  the  re-formed  rubber  process  refer' 
would    be    .put,-    so   far-reaching   as   had    been    tmggi 
He  understood  that   the  treatment   was  under  pre 
moulds,   and    consequently    the    process    was   confined   In 
mould-made  goods. 

Mr.  H.  C.  T.  Gakdneb  said  that  coagulation  oi  latex  bad 
been  referred  to  as  essentially  a  chemical  process,  and  an 
analogy  had  been  drawn  to  the  coagulation  of  the  casein 
in  inn's  milk.  Did  it  not  really  depend  upon  a  distui 
of  the  physical  equilibrium  of  the  caoutchouc  globules. 
i. <..  it  was  a  physical  rather  than  a  chemical  process, 
and  as  such  was  not  analogous  to  the  coagulation  of  milk  '.' 
The  lecturer  had  stated  that  the  paddle  used  by  the 
natives  of  the  Amazon  in  curing  the  latex,  was  dipped 
into  it  by  them  and  then  held  over  the  fire.  He  believed 
that  it  was  found  the  hot  paddle,  if  used  in  this  way. 
affected  the  latex,  and  that  the  modern  practice  was  tu 
dip  it  out  from  the  containing  receptacle  by  mean  d 
cups  from  which  it  was  poured  over  the  paddle.  With 
reference  to  drying  was  it  not  a  fact  that  before  the  vacuum 
drier  was  used  in  Ceylon  most  of  the  Cingalese  rubber! 
arrived  on  the  market  in  a  very  tacky  condition  ;  but 
since  its  employment  they  had  exhibited  a  comparative 
fresdom  from  deterioration  due  to  "  tackiness  "  ?  Lastly, 
he  should  like  to  know  what  process  Dr.  SchidrowitJ 
followed  for  the  estimation  of  the  protein  in  crude  rubber  ? 

Mr.  Phillip  asked  it  there  were  any  means  of  detecting 
the  use  of  re-formed  rubber  from  the  point  of  view  of  the 
user  of  material  who  desired  to  see  that  he  was  getting  tie 
material  he  had  specified.  To  put  the  question  in  another 
way,  was  re-formed  rubber  indistinguishable  from  the 
original  rubber  from  which  it  had  been  made  ? 

Mi.  (  tiaston  Chapman  said  that  he  thought  the  keynote 
of  the  paper  to  which  they  had  listened  was  approxmia 
tion  of  quality  as  the  result  of  the  application  of  scientific 
methods.  Manufacturers  knew  the  class  of  material 
which  gave  them  the  best  results,  and  tin  inducement  to 
try  new  grades  of  rubber  was  rarely  sufficient  formerly  to 
induce  them  to  make  the  troublesome  and  lengthy  experi- 
ments necessary.  Now.  however,  partly  owing  to  tin  high 
price  of  rubber,  and  partly  to  the  far  greater  attention 
given  to  the  preparation  of  many  of  the  lower  grades, 
manufacturers  were  willing  to  experiment  with  products 
which  they  would  not  have  looked  at  a  few  years  ago. 
Certain  of  the  lower  grade  rubbers,  as  the  result  of  im ; 
methods,  had  much  more  than  doubled  in  value.  He  would 
have  liked  to  have  heard  something  abjut  the  effc-t  ol 
protein,  resin  and  other  impurities  on  the  quality  of  certain 
low-grade  rubbers.  One  of  the  greatest  objections  to 
some  of  those  products  was  their  tendency  to  become 
"  tacky  "  on  the  rolls,  or  sometimes  on  exposure  to  air. 
Creosote  was  known  to  increase  the  life  of  these  rubbers 
very  considerably  :  was  this  due  to  its  direct  action  on  the 
proteins,  or  to  its  bactericidal  properties  ?  When  the 
results  of  the  vacuum  drying  of  rubber  were  not  satis- 
factory,  it  was  chiefly  due  to  the  fact  that  the  tempera- 
tin.-  bad  not  brrii  properly  controlled,  and  that  the 
trays  containing  the  rubber  were  not" heated  by  a  props' 
system. 

The  problem  of  tie-  synthesis  of  rubberjwas  a  fascinating 
one.  and  despite  the  low    price  at    which  they   had 
informed   that    plantation   rubber  could   be   produced,  it 
was    still,    even    from    the    commercial    standpoint,    well 
worth   the  attention  of  chemists. 

Mr.  BoLTOTi  said  apparently  the  by-products  made  some 
difference  in  tin  cost  of  production.  Could  the  author 
give  any  explanation  of  what  became  of  the  indiarubbsl 
nuts,  which  contained  a  considerable  proportion  of 
oil? 

Tie    (  iiutms  -aid  they  were  wanted  for  planting. 

Dr.  Pickles  said   that   dining  the  past  year  plan 
rubber    had    been    prepared    in   Malay   by  a   process    very 
similar  to  the    Brazilian   method.     The  material  obtained 
was  of  good   quality  and   the  result  of  the  experiments 
indicated    the    probability    that    in    the   near   future    the 
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pluiiit'--  111  Ceylon  ami   Malax    would   bo  able  to  produce 

rubber  similar  in  form  and  equal  in  quality  to  tho  Brazilian 

in  i.     Ho  could  not  agree  ilmi  the  Brazilian  mothod 

1  eparation    was    u  udo.      It    was    i    r  and 

afnoienoy    »  i  hie.      The    cultivat  ion 

"luting*"  rubber,  obtainod  from  the  turnip-shapod  ' 

of  a  plant  growing  in  almoat  rainloi  iiri 

ui. i  iductH  might  extend  considerably  the  area 

producing  zone.     In   regard    to    synthetic 

i  v  might   In'  fi  It   by  planters  as  i  hi 

rwultofProf   II  en t  work.     In synthesising rubber 

from  isoprcno,  howover.  tho  source  and  produ  tior  of  i  In- 

iloprene  ami   the  yield   of  rubber  from   it    must    bo  con- 

■  ■  in      "iild   nut .  at    present,   be   pi  epni  ''il  al 

■  II  oheapl)   by  an}   process  other  than  by  tho  dostructivi 

distillation   "t   turpentine,  ami  even   then   the   yield   was 

-■il      'I'll''  use  of  t  urpentinc  oil  as  t  he  itai  ting 

point  for  the  production  of  camphor  was  ' tostly.      It 

herefore  hardlj   pi  obablo  that  it  would  be  prai  i  icable 
it  for  tho  manufacture  of  rubbi  r. 

ooess  of  converting  purr  isoprene  into  rubbi  i 

by  heating  it   with  acetic  acid  in  9ealed  tubes  would   be 

naive,  and  it  tin'  isoprcno  fraction  from  the  turpentine 

imposition  were  used,  it  was  probable  that  the  material 

produced  would  still  be  far  behind  "  line  hard  Para  "  in 

ii  iperties. 

Dl     RoMDHOwrrz,    in    reply,    said    that    tho    elei 

mrtlin.l  •!  coagulation  consisted  in  electrolysing  the  latex, 

mi  the  well-known  principle  thai  indiarubber  was  a  negative 

DOlloidal    solution,    and    thai    when    the   charges   on    their 

ps  were  removed,  the  particles  cohered  and  formed 

Agulum.     The  latex  »«s  passed  into  tho  cell  al   i  ae 

nd  di  ti'il  in  the  form  of  a  thin  plate,  and  finally 

hod  and  heated  to  kill  the  enzyme  and  still  further  t" 

dry  it  :    and  it   was  removed  at   the  end  of  the  apparatu 

without  its  having  been  handled  by  manual  labour.     He 

hoped  shortly  to  see  the  process  at   work  in  Ceylon  and 

tain    how    far   the   inventor   had   succeeded.     He 

ild  say  Harries'  recent   work  constituted   no  advance 

mmercial  importance:   and  that  Sir  William  Tilden's 

work  was  not   at   all   fairly   treated    by   that   author.     It 

was  very  doubtful  whet  her  all  the  acreage  planted  was  going 

iold  200  Hi      i il   plantations  would  yield  from   ton 

'iKi   |li.  ;     bul    some   others   would     possibly   not   yield 

"i<i  to  100  ll>.     He  thought   2t»t  Hi.    i  fail  age  figure. 

inel  Hirlrys  remarks  on  rosin  confirmed  his  own  views. 

that  a  little  resin  of  the  right  type  did  no  harm  in    rubber 

liood,  hard  resin  had  no  prejudicial  effect  per  se.  if  there 

not   more  than  i>  to  s  per  cent.     He  did  not   think 

Beadle  quite  appreciated  the  point  in  connection  with 

illation   ami    the   improvements   which   had 

taken  place  in  African  goods       [I    was    unfaii    > mpare 

plantation  rubber  with  Para  and  the  leading  African 
robbers  on  the  one  hand,  and  on  the  other  hand  with  some 
ofth  ■  lerubbers.     He  could  not  agree  that  rubber 

sheeting  did  not  lasl  mure  than  it  depended  on 

the  quality.     The  amount  of  acetic  acid  added  to  the  latex 
-hould    be   carefully   regulated,    as    well    as    other    factors 
rhich  he  referred  in  si. me  detail  in  tho  paper.     Super- 
i  was  vorj   necessary,  not  only  "ti  that  point,  but  on 
others.     Dr.  Stevens   had   prepared  rubber  from  different 
latiees  in  the  same  way.  and  found  the  products  wire  not 
ie.     Harries   himself   had  come   to   the  conclusion 
the  actual  rubber  molecule  differed  indifferent  species  : 
if  the  rubber  coagulum  were  regarded  from  the  point  of  view 
of  pure  colloidal  chemistry,  a  great  deal  might   be  done  in 
the    future    to    approximate    the    caoutchouc    from     the 
various  latiees  to  ier.     At  present  he  did  not  think 

rubber  could  be  prepared  from  any  latex  which  would  be 
identical  with  that  from  another:  from  any  high-class 
latex  a  rubber  could  be  produced  which  would  sell  for 
practically  tho  same  price  as  that  from  the  other 
Utiles.  He  did  not  regard  coagulation  as  a  purely 
chemical  process.  An  unintelligent  native  operator 
ui  charge  of  a  vacuum  drier  and  allowed  to  work 
as  he  pleased,  would  gel  tacky  rubber  :  but,  by 
careful  superintendence,  excellent  ru 

The  tame  thing   might    be  said   with   regard   t..   factory 

dung.     He  did   not    know   whether   re-formed   rubber 

could  be  distinguished  from  ordinary  rubber.     He  though! 


the  effeol  in  rubber  and  ibility  for 

the  I        I..        ii  ui   lion   vei  j    mm  b  mated.     If 

rubber  were  ourod  in  a  cleanly  waj  and  i  tired  dry,  the  pro 
tein  ma  tier  won  1,1  lei  have  much  effect,  except  that  ■■ 
than  a  certain  quantity  was  mule  irablo  'M  '.iil'iin  ation. 

It  was  by  i leans  certain  thai  tool  produced 

entirelj    by   baoteria ;    m ling  to   Bertrand  and  "iln-is 

it  was  due  to  incomplete  ooagulation.     The  rubber  when 

"i.iteii  was  nut  polymerised  to  so  high  a    tab   at   il 

should  he  :  ii  gradually  de-pi  lymerised  until  a  soft  material 

which  was  no  longer  rubber  was  formed.     Hi  agreed  with 

Hi      Tickles  that    pi ii  ai  rubber  had  little  to  tear  from 

synthetic  rabbet  ■ 
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THE     IMPREGNATION     OF    GROWING  'TIMBER. 

BV    in:.    I   i«  ui.xc  i.   n|  i  is. 

The  method   of  impregnating   growing   timber  by  the 
distribution  of  artificial  colouring  matter  through  the  fibres 

nt  the  wood,  invented  by  Mr.  Levi  8.  Gardner,  produces 
results  far  more  satisfactory  and  much  more  lasting  than 
t  hose  which  can  be  produced  by  the  other  simple  methods  of 
staining.  A  kerf  is  cut  around  the  trunk  of  a  live  tree,  or 
around  a  limit  or  a  branch,  or  partly  around  its  eircum- 
ferenoe,  of  sufficient  width  to  admit  the  introduction  of  a 
colouring  substance.  The  kerf  severs  the  hast  fibres  and 
leaves  the  pores  open  on  the  inner  side  of  the  kerf.  The 
kerf,  or  incision,  is  closed  at  its  outer  edge  by  a  packing 
of  a  cord  of  larger  diameter  than  the  width  of  the  kerf  ; 
then  a  gimlet  hole  is  made  from  the  outer  surface  of  the 
tree  to  the  kerf  chamber.  A  nipple  is  inserted  in  the  outer 
end  of  this  feed  hole,  to  hold  a  pipe  loading  to  a  vessel 
containing  a  colouring  matter  in  liquid  form. 

The  colouring  matter  is  allowed  to  Bow  into  tho  timber 
and  will  be  distributed  along  the  lines  of  the  fibre  or  pores 
through  which  it  travels.  The  colouring  matter  is  applied 
immediately  after  the  severance  of  the  fihres.  and  before 
the  withering  of  the  foliage  causes  it  to  lose  its  influence  of 
inducing  circulation.  Tho  colouring  matter  is  fed  into  the 
tree  for  a  period  sufficient  to  affect  tho  colouring  of  the 
interior  fibres  up  to  the  desired  height,  which  can  be  deter- 
mined by  lateral  tapping  of  the  tree.  The  period  of  feeding 
will  vary  with  different  trees  of  different  species,  ami  llso 
according  to  the  atmospheric  conditions.  The  product 
of  this  process  is  a  wood  containing  within  its  cellular 
structure  naturally  distributed  artificial  colouring  matter. 
The  heart  of  the  tree  remains  unaltered.  That  section  of  the 
tree  below  the  point  where  a  kerf  has  been  taken  out 
becomes  coloured  in  regular  rings,  the  soft  rings  only  being 
affected.  The  trunk  of  the  tree  above  the  kerf  is  sol 
coloured,  however.  If  a  small  incision  is  made  into  the  tree, 
the  colouring  matter  will  only  follow  the  course  of  the  fibres 
which  have  been  severed,  and  will  not  diffuse  into  the  other 
section  of  the  tree.       If  a  pi  liquid  is  fed  with  the 

colouring  matter  the  life  of  t  he  resultant  lumber  is  greatly 
enhanced. 

One  would  think  that  any  sufficiently  liquid  matter  would 
be  taken  up  by  the  tree,  but  this  is  not  liquid  may 

readilv  be  fed  to  a  beech,  hay.  or  poplar,  and  the  same 
liquid  will  not  travel  at  all  ill  the  pine,  hickory,  or  gum 
tree.  Most  of  the  aniline  dyes  are  taken  D 
but  others  are  rejected.  I  Iwing  to  the  well-known  fact  that 
anilines  fade  under  seven  exposure  t,.  heat  and  light,  they 
are  not  used  to  a  great  extent  for  this  purpose  :  oxidising 
agents  and  bark  extracts  are  used  principally.  It  is 
probable  that  80  me  of  the  colouring  matter  is  injected  into 
the  bast    fibres  bj    mi  of  capillary  attraction,  but  the 

majority  of  the  colours  which  a  1  are  carried  by 

means  of  the  travelling  sap.      We  have  m  the  case  of  the 
Ua    the    example    of   circulating    chlorophyll  which    is 
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almost  analogous  to  the  circulation  of  red  corpuscles  in 
tl.e  human  body,  and  if  a  circulation  takes  place  to  vege- 
table growth,  then  is  do  reason  why  it  cannot  be  carried 
out  l>y  means  of  various  pigments.  The  trees  seem  to  have 
.in  aversion  for  tannin,  no  matter  how  well  it  is  dissolved, 
and  even  in  extremely  weak  solutions.  Various  acids 
and  Boxes,  especially  acetic  acid,  are  found' to  accelerate 
the  action.  If  allowed  to  remain  a  sufficient  length  of 
time,  the  entire  foliage  of  the  tree  becomes  coloured. 
The  cost  of  this  method  is  much  lover  than  that  of  using 
in.  Colouring  by  pressure  through  the  wet  log 
produces    effects    more    uniform    and  consequently  less 

'  iful. 


COMPARATIVE  ANALYSES  OF  IRISH  BOG  PEAT. 

BY    DR.    W.    E.    EVERETTE. 


Meeting  heldal  the  Chemista"  Club,  on  Friday,  March  25tt, 
1910. 


MR.    MAXIMILIAN    TOCH    IN    THE    CHAIR. 


NEW  CELLULOSE  DERIVATIVES  OF  LOW  NITRO- 
GEN CONTEXTS. 

BY    JASPER    E.    CRANE    AND    CLARENCE    M.    JOYCE. 

.  The  nitration  of  cellulose  with  mixed  sulphuric  and 
nitric  acid,  containing  from  0  to  22  per  cent,  of  water,  has 
been  carefully  and  widely  studied,  and  the  literature 
00  the  subject  is  very  extensive.  The  various  cellulose 
nitrates  produced,  which  contain  9  to  14  per  cent,  nitrogen 
and  still  retain  the  tibrous  appearance  of  unaltered 
cellulose,  are  of  great  technical  importance  and  familiar 
to  all  chemists  under  the  name  of  guncotton.  soluble 
pyroxylin,  etc.  Very  little,  however,  has  been  published 
about  nitration  with  more  dilute  mixed  acids,  which  yield 
gelatinous  products.  A  product  of  this  nature  and  of 
peculiar  characteristics  was  discovered  by  Dr.  B.  Herstein 
and  patented  by  him  (1).  It  was  investigated  by  the 
chemists  of  the  Arlington  Company  in  1905  and  1900, 
and  with  Dr.  Herstein's  approval  we  now  present  this 
paper  on  the  subject,  giving  the  results  of  our  investiga- 
tions. 

These  cellulose  derivatives  are  spongy,  structureless, 
colourless  substances,  containing  3-5  to  4-5  per  cent. 
of  nitrogen,  insoluble  in  all  nitrocellulose  solvents,  but 
readily  soluble  in  solutions  of  caustic  alkalis.  This  is 
their  characteristic  property,  that  alkaline  solutions  are 
easily  made  of  all  degrees  of  viscosity  from  a  thin  liquid 
fa)  a  stiff  dough,  and  the  solutions  may  be  set  by  several 
reagents  as  later  described,  thus  making  possible  the 
formation  of  films,  transparent  masses,  etc.  These 
derivatives  are  formed  when  cellulose  is  treated  with 
mixed  acid,  containing  57 — 07  per  cent,  of  sulphuric  and. 
Ifi — fi  per  cent,  of  nitric  acid,  and  25 — 27  per  cent,  of 
water.  Tie  reaction,  which  must  be  carried  on  at  low 
temperatures  (0  to  2*1°  C.)  and  for  a  short  time  (5  to  30 
minutes)  causes  complete  gelatinisation  of  the  cellulose 
to  a  -oft.  pasty,  transparent  mass,  which  is  then  plunged 
into  cold  water  and  washed,  giving  the  product  described. 

A.  Voigt  (2)  obtained  a  gelatnc.u-  product  by  immersing 
cellulose  in  97  parts  of  sulphuric  add  and  3  parts  of 
nitric  acid,  at  2-3°  C,  and  then  nitrated  the  product  in 
,■  mcentrated  nitric  acid  to  a  cellulose  nitrate  of  high 
nitrogen  content.  While  somewhat  similar  to  our  gelatinised 
derivative,  his  intermediate  product  was  not  thoroughly 
examined,  and  is  I  .nt  a  step  in  a  nitrating  pro  bsb  to  obtain 
a  special  pyroxylin. 

ntnecht  '3>  describes  unstable  eellulose  nitrates,  ob 

by  treating  cellulose  with  nitric  acid  of  various  strength^. 
sp.  gr.  1-1  to  1-415.  The  product-  contain  3-0  l ' >  36-8 
per  cent,  of  combined  nitric  acid,  which  is  equivalent  to 
0-7  to  8-0  per  cent,  of  nitrogen.  The  highest  of  these, 
obtained  with  nitric  acid  of  sp.  gr.  1-415  (69  per  cut. 
HNO»)  is  stated  to  have  a  gc-lat  inoii-  appearance.  Nunc 
of  them  wa=  an  entirely  gelatinise,-!  product,  and  no 
statement  is  made  as  to  their  solubilities, 


Preparation. — The   cellulose    used    in   our    experiments 

was  ,,(  several  kind-,  purified  cotton  yarn,  high  grade 
cotton  tissue  paper,  and  Swedish  filter  paper.  The 
latter  was  found  to  be  the  must  suitable  as  it  retained 
less  acid  when  drained  and  was  easier  to  handle.  The 
product,  however,  was  not  quite  as  homogenc 
when  thinner  paper  was  used,  due  undoubtedly  to  the 
removal  of  nitric  acid  during  the-  penetration  of  the 
mixed  acid  through  the  thick  paper  as  pointed  out  by 
Hake  and  Bell  (4)  Several  different  compositions  uf 
mixed  acid  wire  tried  and  the  nicest  suitable  was  found 
to  be  65-5  per  cent,  of  sulphuric  acid.  9  per  cent,  of  nitric 
acid,  and  26-5  per  cent,  of  water,  obtained  by  mixing 
S2  lb.  of  61°  B.  sulphuric-  acid  and  IS  lb.  of  35°  B.  nitric- 
acid.     This  wa-  used  in  the  majority  of  the  nitrations. 

The  following  process  was  used  for  preparing  tin- 
derivatives  : — A  cylindrical  sheet  iron  vessel,  with  a  hinged 
circular  bottom  of  J  in.  wire  mesh  and  a  strong  handle 
at  tin-  top  was  placed  in  a  large  battery  jar  and  tilled 
nearly  to  the  top  of  the  cage  with  cooled  mixed  acid, 
fully  one  hundred  parts  of  acid  for  one  part  of  cellulose. 
The  paper,  cut  up  in  small  pieces,  was  quickly  immersed 
in  the  acid,  and  the  cage  lifted  as  quickly  as  jwssible 
from  the  acid  and  allowed  tc  drain  for  different  lengths 
of  time.  The  cellulose  immediately  begins  to  lose  it- 
structure  and  becomes  gelatinous,  and  the  extent  to 
which  this  dissolving  action  continues,  depends  upon  the 
temperature  of  the  acid  and  the  atmosphere,  and  upon 
the  time  of  draining,  which  are  the  most  important  con- 
siderations in  preparing  these  derivatives.  Increase 
in  the  temperature  of  the  acid  or  time  of  draining  increases 
the  softness  and  gelatinisation  of  the  mass,  until  extreme 
conditions  of  temperature  or  time  cause  complete  dissolv- 
ing of  the  eellulose  in  the  acid  to  a  thin  solution,  from 
which  no  precipitate  is  obtained  on  dilution  with  water. 
In  this  case  the  cellulose  is  entirely  decomposed  to  soluble 
products,  dextrins.  sugars,  etc..  in  the  same  manner  as 
cellulose  is  resolved  in  concentrated  sulphuric  acid,  as 
investigated  by  Stern  (5).  On  the  other  hand,  decrease 
in  temperature  or  time  decreases  the  gelatinising  action 
on  the  cellulose.  These  considerations  were  investigated 
in  a  series  of  nitrations,  noting  the  physical  state  of  the 
masses  and  determining  the  percentages  of  nitrogen  in  the 
products.  At  5°  C.  and  12  minutes  draining  a  stiff 
mass  was  obtained,  disclosing  a  number  of  hairs  of  cellulose 
under  the  microscope,  and  containing  when  washed  and 
dried  44)  per  cent,  of  nitrogen  on  the  anhydrous  product. 
At  10°  C.  and  12  minutes  the  mass  was  very  soft  and 
thoroughly  gelatinised,  and  the  product  contained  4-4  peer 
e-ent  i if  nitrogen.  Further  increase  in  temperature  or 
time  gave  buttery  products,  which  were  partly  miscible 
with  water,  indicating  a  breaking  down  of  the  cellulose 
molecule.  The  action  of  the  acid  on  cellulose  within  these 
limits  of  temperature  and  time  of  draining  gave  soft 
masses,  which  did  not  run  through  the  screen  but  peeled  off  it 
with  difficulty.  The  acid  retained  in  the  mass  after  draining 
was  12  to  16  lb.  of  acid  per  1  lb.  tissue  paper  or  8  to  10  lb. 
of  acid  per  1  lb.  filter  paper.  This  mass  was  then  plunged 
into  cold  water,  by  opening  the  hinged  bottom,  and 
broken  up  thoroughly,  giving  a  white  curd-like  precipitate, 
which  was  washed  in  cold  water  till  neutral.  The  curds 
were  freed  from  water  by  wrapping  in  cheesecloth  and 
pressing  in  a  hand  press,  the  product  containing  about 
65  per  cent  of  water.  The  yields,  calculated  on  anhydrous 
cellulose  and  derivatives  varied  considerably,  but  averaged 
about  1 10  grins,  for  100  grms.  of  eellulose.  against  a  theo- 
retical yield  of  119  to  121  grms.  from  a  consideration  of  the 
analysis  of  the-  product  (see  later),  showing  considerable 
loss  by  solution  in  the  acid.  The  curds  dried  very  slowly 
in  air  to  semi-transparent  chips  of  slightly  brownish 
colour. 

Purification. — To  obtain  the  cellulose  derivative  in  a 
pure  -tat--,  the  curds  were  dissolved  in  dilute  caustlB 
-.nil  te.  a  thin  solution,  filtered,  and  precipitated  by 
adding  dilute  hydrochloric  acid  to  the  filtrate  until  slightly 
acid.  The  extremely  gelatinous,  bulky,  white  precipitate 
was  washed  by  dceantation  and  on  a  muslin  filter,  and  the 
product  pressed  and  air-dried.  Again  the  curds  were 
extracted  with  organic  solvents  to  remove  substances 
soluble    therein,    and    also    the    product     repreci  pita  ted 
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n. mi  caustic    loda   solution   was   similarly   Bxtraoted      li 

in, l  thai  methyl  and  ethyl  alcohols  and  particularly 
!        i.ii.i H hi  ni    uii-i  mi  i  « hii  I 

:  \  residue  mi  evaporation.  No  other  organic 
solvents    extract    anything    from    the    curds,    but    ethyl 

ether  waa   used   to   wash   the  substance  after   extract 

with  aloohol,   t"   facilitab    drying. 

."iii    grms.    "I    curds,    nil  i  ited 
12  minutes  and  containing  1-0  poi  cent,  ol  nitrogen 
mi  tin-  anhydrous  substance  were  boiled  in  o  Bask  with 
n-tliiv  oondonscr  with  150  i  .c.  ol  ethyl  alcohol  for  20  hours 
tad  filtered.     The  operation   «as  repeated  and   th< 
i. in.  i    washed  with  ethyl  ether  and  dried  by  heating  a! 
•  ml   i.\    desiccation  ovor  sulphuric  ; •  - ■  i » I   in   vacuo. 
Tin-  purified   product   was  found  to  contain  3-6  per  cant, 
of  nitrogen,  a  loss  of  0-5  por  cent,  by  the  extrai  tion.     The 
extract  I  ei  had  lost  about  6  per  cent,  (anhydrous) 

..!'  its  weight,  and  was  a  hard,  pure  white  powder.  The 
ilr. .li  4  extract,  the  tirst  portion  yellow  ami  the  second 
ookrarless,  was  evaporated  i"  dryness,  himiil'  a  small 
amount  of  yellow,  sticky  residue  which  oharred  if  heated 
farther  tl  si'  C  Phis  consists  "f  nitrated  by-products, 
soluble  in  alcohol  and  of  higher  nitrogen  content  than  the 
main   body   of   the   product. 

rfrucrion.— 50  grins,  of  curds  from  the  same 
nitration  as  the  above  were  extracted  in  a  Soxhlel  apparatus 
with  acetone  for  in  hours,  filtered,  ami  dried  as  before. 
The  product  was  the  same  as  from  the  alcohol-ether 
extraction  ami  had  l"-t  about  -I  per  cent,  (anhydrous) 
of  its  weight.  Thi-  acetone  extract  gave  on  evaporation  a 
smalt  amount  of  stirky  brown  residue,  which  turned 
black  ami  had  a  faint  odour  of  caramel.     Each  of  these 

imples  of  extracted  substance  was  examined  by 
ultimate  organic  analysis. 

yeis  <>/  derivatives.  Besides  carbon,  hydrogen, 
oxygen,  anil  nitrogen,  the  derivatives  were  found  to  contain 
small  amounts  of  sulphur.  This  was  determined  by  the 
aasthod  of  Hake  anil  Lewis  (6).  The  nitrogen  was  deter- 
mined  by  the  Dumas  method.  Determinations  with  the 
Lunge  nitrometer  gave  incorrect  results  owing  in  the 
extreme  slowness  of  solution,  but  proved  that  the  nitrogen 
is  present  in  the  form  of  nitrate-nitrogen.  Thus  one 
sample  gave  4-20  per  cent,  of  nitrogen  by  Dumas'  method, 
and  3-48  per  cent  with  the  nitrometer.  Carbon  and 
hydrogen   were  determined   by  the  ordinary  combustion 

I,  oxygen  by  difference.  All  determinations  were 
iiiai'.e  on  samples  dried  at  50°  C.  and  desiccated  over 
sulphuric  aeiil  i?i  ntrim  to  constant  weight. 

The   two   samples,    purified    as   described    above,    gave 
results  as  follows  : — 


Alcohol  ether 
extrai  tril. 

Acetone 

extracted. 

Mi  Mil. 

Per  cent. 

36-60 
5-32 

63-57 
3-60 
0-34 
0-67 

Per  cent. 

36-90 

5-51 

53-10 

3-51 

0-64 

Per  cent. 

5-41 



53-34 
3.51 
0-34 
0-65 

Sulphur  is  present  in  small  amount  as  combined  sulphuric 
Mid  'see  later).     Calculating  these  results  on  the  sulphur- 
d  ash-free  substance  to  an  assumed  molecule  with 
IS  carbon  atoms,  we  obtain  : — 

Fer  cent.       Atoms. 

Carbon   37-12  r     " 

Hydrogen    5.46  2i-n:i 

Oxygen    53-87  13.06 

s-en    3-55  0-68 

The  cellulose  derivative  therefore  has  the  empirical 
formula  CjoHotOuN.  and  is  a  mono-nitrate  on  the  C12 
formula. 

Determinations  of  nitrogen  and  sulphur  in  a  derivative 
obtained  with  an  aeiil  temperature  of  10°  C.  (instead  of 
5  as  above)  and  the  same  time  of  draining,  12  minutes. 
gave  the  following  numbers: — 4-.r>  per  cent,  of  o 
and  o-17  per  cent  of  sulphur,  or  1  per  cent,  more  nitrogen 
and  only  one  half  the  amount  of  the  combined  sulphuric 
acid. 


A  .I.  terminal I  nitrogen  in  the  produol  purified  by 

-•■liit  urn  in  eau  iti  olution    pn    ipital  ion  »n  i,  acid, 

in.     h  i  lung,    -i     de  ■  '  ibed    a  bo>   .    .  a  vi    ■!■  I    per   i  en  I 
uitrogi  ii       tin     i     .i   tost    "i   hi    i »  i   'in'     mi  rogi  u,   un- 
doubtedly due  to  slight   saponification  ol   thi    derivative 
in   i  i.i  i  ii    soda. 

Properties  <n"!  Thi     olvenl   i n  "i  a  very 

large  number  of  inorganii  and  organi a\ nd     includ- 
ing   1 1    least   "ne  repre  en  tativc  ol  a] 

compound,  w  •>    tried,  with  the  result  that   1 1 Ilulost 

derivative    were  found  to  dissolve  in  the  following  groups 
of   compounds : — 

1st.     strong    acids;     sulphurio,     hydroohlorio,    nitric, 
and  formic  acids. 

2nd,    itronc   bases;  potassium  andsodinm  bydroxii 
and  trimel  hj  lamine. 

3rd,  certain    phenols  ;     phenol,    resoroinol,    pyrogallol, 

etc. 

4th,  the  oellulose  solvents;    Schweitzer's  reagent,  zinc 
ohloride  solul  ions.  eto. 

Sodium  Bulphide  dissolves  the  curds  i"  a  gri  en  solution, 
which  suddenly  reverta  and  becomes  solul.  Tin  cellulose 
nitrate  dissolves  readily  in  sodium  hydroxide  t"  slightly 
brown  solutions  of  great  viscosity.  Tiny  decompose  on 
long  standing  or  heating  to  a  dark  brown  liquid,  which 
may  In-  diluted  with  water  without  precipitation  and  is 
not  precipitated  by  the  addition  of  acid.  In  other  words 
the  cellulose  molecule  has  been  resolved  to  soluble  products. 
From  a  fresh  solution  in  oaustic  soda  the  cellulose  nitrate 
may  be  precipitated  by  addition  of  acids,  salts,  alcohol, 
and  most  readily  by  formaldehyde.  Concentrated 
hydroohlorio  acid  dissolves  the  compound  to  brownish 
viscous  solutions,  which  are  precipitated  by  dilution  with 
water.  Concentrated  sulphuric  acid  dissolves  it  with 
decomposition  of  the  oellulose  molecule  and  formation 
of  water-soluble  products.  Concentrated  nitric  acid  '  asily 
forme  a  yellow  solution,  from  which  dilution  with  water 
precipitates  a  cellulose  nitrate,  soluble  in  ether-aloohol 
and  acetone.  A  viscous  solution  in  87  per  cent,  nitric 
acid  was  poured  into  '.I.")  per  cent.  sulphuric  arid,  the 
precipitate  drained  on  a  platinum  oone  for  !•'»  minute 
washed  with  boiling  water  till  neutral,  and  dried.  It 
contained  Kl-22  per  oi  nt,  nitrogen,  was  soluble  in  acetone, 
but  only  very  slightly  in  ethet -alcohol,  and  was  therefore 
recognised  as  guncotton.  This  is  the  produol  described 
in  Voigt's  patent,  referred  to  above. 

The  anhydrous  cellulose  nitrate  was  insoluble  in  acetic 
anhydride,  but  on  adding  a  few  drops  of  water  and  warming 
slightly,  vigorous  reaction  set  in.  The  acetic  anhydride 
boiled  so  that  the  tlask  was  cooled  under  the  tap,  and 
when  a  clear  solution  was  obtained  it  was  poured  gradually 
into  water.  The  precipitate  was  thoroughly  washl 
dried,  and  desiccated.  It  was  very  easily  soluble  in  aceti  ne, 
incompletely  soluble  in  chloroform.  It  oontained  2-32 
per  cent,  of  nitrogen,  indicating  that  it  wae  the  I  ompletely- 
acetylated  derivative  of  the  cellulose  nitrate  of  the  mi- 
pineal  formula  CjjjBsjOjgN.  Bcrl  and  Smith  (7)  later 
described  cellulose  nitro-acetatea  of  similar  sohibilitiet 
but  prepared  from  nitrocellulose  of  higher  nitrogen 
content . 

Further  properties  of  these  derivatives  are  the  following  : 
blue  coloration  with  iodine,  reduction  of  Folding's  solution. 
and  fixation  of  basic  dyes.  This  increased  reactivity  of 
the  cellulose  molecule  as  well  as  the  physical  state  of  the 
derivatives  -hows  that  they  are  hydrates,  gee  die 
of  cellulose  hydrates  by  Cross  and  Bevan  (8),  Ost  and 
Westholf  |!»).  and  ( '.  6.  Sohwalbe  (10). 

Formula  of  derive  anitm  of  rrnrtinn. — It  is 

as  yet  impossible  to  aei  urately  show  the  structural  formula 
of  cellulose  nitrates,  as  the  molecular  weigh!  of  cell 
is   unknown.      Moreover   nitration    of   cellulose    is    a    pro- 
greesive    phenomenon     ind    we   canni  i   definite 

steps  for  the  reaction,  but  1  In-  general  formula  is 
C«nHl0n-xO6n-x(NO8)x.      '     ClfaHaOn— xOlc    x'Nt'abc 
Prom  the  analytical  data  the  folio*  ng  nthaC12 

unit  may  be  assigned  to  the  derivative  ana!.. 

C1,H)909N08H 
i.e..  it  is  a  hvdrated  c  illulose  nitrate  ot  the  general  formula, 
ClSnHson-xOlOn-x  NOa  x  H:"  n.     In  th.se  derivat 
the  value  of  x  is  very  low,  equivalent  to  or  slightly  greater 
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than  the  value  of  n.  and  they  are  the  lowest  nitrates 
cellulose  directly  prepared  which  have  l>een  described.  In 
character  they  more  elos.lv  resemble  cellulose  hydrates  than 
nitrates,  anil  an  explanation  of  their  formation  may  be 
obtained  by  considering  the  separate  action  of  mineral 
acids  of  various  concentrations  on  cellulose  and  in 
particular  the  formation  of  cellulose  hydrates.  The 
following  gives  a  digest  of  the  results  of  other  investi- 
gations and  our  own  experiments  along  these  Inns. 

Concentrated  sulphun  to  100  per  cent.  H.m  >, 

dissolves  cellulose  with  formation  of  cellulose  sulphuric  acids 
of  the  genera]  formula  Ci2aH20n— xOlOn— x(HS(  U  \ 
as  investigated  by  Cross  and  Bevan  and  by  A.  L.  Stem. 
More  dilute  sulphuric  acid  (60  to  To   per  cent.   H2S04) 

Ives    cellulose,     farming    cellulose     hydrates    without 
combination  of  sulphuric  acid,  of  the  formula 

(^H.>0O1,,H,i>  II 
and  named  amyloid.  This  reaction  is  made  use  of  in  the 
preparation  of  parchment  paper,  and  a  patent  has  been 
taken  out  (12)  for  the  production  of  artificial  silk  by 
dissolving  cellulose  treated  with  65  per  cent,  sulphuric 
acid  in  caustic  soda  solutions.  Sulphuric  acid  of  yet 
lower  -trength  (40  per  cent.)  disintegrates  cellulose  with 
formation  of  hydroeellulose.  C^H^O,,.  in  which  the 
cellulose   molecule   has   probably   been   altered. 

Concentrated  nitric  acid  (85  to  100  per  cent.  HXO,) 
nitrates  cellulose  without  much  change  in  its  physical 
appearance,  the  products  being  soluble  in  alcoholic  solvents 
and  having  the  general  formula 

(  1  2nH20n— xOlOn  — x(  N'03>x- 
These  reactions  were  investigated  by  Vieille  (13).  7n 
to  SO  )kt  cent,  nitric  acid  dissolves  cellulose,  but  much 
more  slowly  than  does  sulphuric  acid,  the  products  being 
hydrated  and  low  nitrated  cellulose  (14)  60  per  cent. 
nitric  acid  partly  dissolves  cellulose  and  the  product  is 
slightlv  hydrated  and  contains  a  trace  of  combined  nitric 
acid.  .More  dilute  nitric  acid  (50  per  cent.  HX(I,)  dis- 
integrates cellulose,  forming  hydroeellulose.  C,oH»oO,,. 
Concentrated  hydrochloric  acid  i40  per  cent.  HC1)  forms 
hydroeellulose.  and  this  reaction  has  been  investigated  by 
(.irard  (15),  and  by  Cross  and  Bevan  (16). 

From  the  foregoing  it  is  evident  that  the 
important  factor  in  the  action  of  acids  on  cellulose 
is  the  percentage  of  water  which  they  contain. 
20  to  40  per  cent,  of  water  forming  hydrates  and  50  to  60 
per  cent,  causing  hydrolytic  action  and  formation  of 
hydroeellulose.  When  a  mixture  of  sulphuric,  and  nitric 
acids  is  allowed  to  act  on  cellulose  the  result  is  that,  in 
the  words  of  Hake  and  Hell  1 17).  "  each  acid  endeavours  to 
carry  out  its  characteristic  function,  the  sulphuric  acid 
to  dissolve,  and  the  nitric  acid  to  form  nitrates."  We 
add  to  this  the  statement  that  the  water  endeavours  to 
carrv  out  "its  characteristic  function"  of  hydration  or 
hydrolysis,  depending  upon  tic-  amount  present  in  the 
mixed  acid.  Lunge  states  (IS)  that  the  amount  of  water 
ha  the  acid  determines  the  nature  of  the  nitration,  applying 
this  to  nitrations  with  concentrated  acids.  The  foregoing 
explains  the  principle  of  this  action  and  it  is  more  clearly 
shown  by  a  consideration  of  our  nitration  with  dilute 
mixed  acid,  containing  25  to  27  per  cent,  of  water.  Con- 
sidering each  of  the  constituents  of  this  acid  mixture 
separately,  the  mechanism  of  the  reaction  is  as  follows: — 
The  sulphuric  acid  dissolves  the  cellulose,  forming  sulphuric 
ester-.  These  are  decomposed  into  hydrates  by  the 
water  and  arc  al-o  converted  into  nitrates  by  the  nitric 
acid.  The  progress  of  this  reaction  is  indicated  by  the 
increased  percentage  of  nitrogen  and  tin-  decrease  t 
combined  sulphuric  acid  in  the  product  obtained  with  an 
acid  temperature  of  10°  C.  over  that  nitrated  at  50°  C, 
analyses  of  which  have  been  given  above.  Increase  of 
the  rate  of  reaction  causes  -i  dei  pease  of  the  intermediate 
product  and  tend-  toward-  a  completion  of  the  formation 
of  the  final  product,  the  hydrated  cellulose  nitrate. 

fl)  US    Pat.nt   870,871   01    Feb!   25     1908    tin-  .1..   1908.  3531. 
s    Patent  855.869  of  June  4.  1907  (this  J..  1907,  780). 
Her    1904.  37.  549  (see  this  J.,  1904.  3 
I     This  J.,  1909,  28,  480. 

(51    \    1.    Btero:    Thesis  for  D.  Sc.  of  London  University.  1K94. 
(6)  This  J..  1905.  14.  376. 
71    Bel     1907,  40    90S  (see  tlii-  J.,  K<"7.  273). 
Inlose,   t8»6. 


(9)  Chem.  Zeit..  1909,33,  L97  (this  J.,  1909,  325). 

0    / '..  angew.  Chem.,  1909,  22.  197  (this  J.,  1909,  216), 

1 1 1  Compt.  rend.,  108.  1268 
(12)  French  Pal     123.47.-,  .this  .1.,  1903.  508). 
US)   Compt.  rend..  95.  132  (this  J.,  1882,  516). 

(14)  .1.  Chem.  Soc.,  47.  183 

(15)  Compt.  rend..  81.  1105  and  88.  1122. 

16    Pro     Chem   Soc.,  1904,  SO,  90  (this  J.,  1904,  657). 
I  his  .1..   19119,  28.  458. 
(18)  J.  Am.  Oh.  sor..  1901,  527  itliis  J.,  1901,  1021). 


A    NEW     SYSTEM    OF    TRICHROMATIC 
PHOTOGRAPHY. 

BY  FREDERIC  EUGENE  IVES. 

The  only  processes  of  colour  photography  which  have 
or  promise  to  have  any  practical  value  are  trichromatic. 
There  are  three  general  divisions  of  these  processes,  hut 
in  ich  case  the  photographic  process  serves  only  to  record 
ml  -elect  the  colours  which  appear  in  the  finished  result 
The  first  division  includes  the  methods  of  optical  synthesis 
represented  by  the  photochromoscope  and  triple  lantern 
projection,  in  which  three  separate  photographic  colour 
records  in  the  form  of  transparencies  are  illuminated 
by  light  of  the  respective  primary  colours  and  blended 
together  by  optical  means  to  form  a  single  image  in  colours. 

The  second  division,  now  called  screen  plate  colour 
photography,  is  represented  by  the  Dueos  IJuhauron, 
Joly,  MacDonough.  and  Lumiere  processes,  in  which 
the  principle  is  much  the  same  as  in  the  processes  of  the 
first  division,  except  that  there  is  all  through  the  pro- 
cess  only  a  single  image,  which  is  a  linear  or  granular 
mosaic  of  the  three  separate  images,  and  requires  no 
optical  instrument  to  reproduce  the  colours  to  the  eve. 

The  third  division  starts  out  like  the  first,  with  a  three- 
image  photographic  negative  which  by  differences  in  the 
light  and  shade  of  the  images  constitutes  a  record  of  the 
natural  colours  in  terms  of  the  three  primaries.  Front 
these  negative-,  positives  are  made  which,  instead  of  being 
black  and  white,  like  the  photochromoscope  and  triple 
lantern  positives,  are  each  of  a  colour  complementary  to 
the  primary  light  colour  represented  by  the  respective 
negative,  and  these  three  transparent  colour  prints  are 
superposed  to  make  a  single  composite  colour  print. 

Each  of  these  three  kinds  of  trichromatic  processes  has 
characteristic  advantages  and  limitations.  The  first  ran 
be  made  to  most  completely  fulfil  theoretical  require- 
ments, and  has  never  been  equa'led  for  fidelity  of  repro- 
duction, but  it  does  not  meet  the  popular  requirement 
for  colour  photographs  complete  in  themselves.  The 
second  was  never  anything  but  an  interesting  experiment 
until  the  Lumieres  substituted  coloured  starch  grains 
for  coloured  ruled  lines,  and  boldly  compromising  in  the 
matter  of  theoretical  requirements  which  might  otherwise 
have  been  better  met,  converted  the  negative  image  into 
a  positive  in  its  original  position  upon  the  coloured  starch 
grain  surface.  In  one  sense,  this  is  direct  colour  photo- 
graphy, because  the  original  plate  is  converted  into  a 
finished  colour  photograph,  but  in  another  sense,  it  is  no 
more  direct  than  the  others,  because  the  process  only 
makes  a  black  and  white  image  which  selects  the  colours 
from  artificially  dyed  starch  grains. 

Its  most  obvious  disadvantages  are  that  it  produces 
only  transparencies,  and  that  these  transparenci 
not  transparent  enough  to  permit  of  successful  projection 
in  the  lantern  to  a  given  size  except  with  a  light  about 
eight  times  as  powerful  as  would  he  required  for  ordinary 
lantern  slides  projected  to  the  same  size:  that  the  granu- . 
larity  is  offensively  manifest  in  stereoscopic  transparencies 
when  viewed  in  a  stereoscope,  and  that  it  is  not  a  dupli- 
cating process.  The  best  photographs  by  this  process 
have  a  jminter-like  quality,  which,  while  it  is  not  exactly 
nature  reproduced,  is  distinctly  pleasing,  and  the  process, 
in  spite  of  its  obvious  limitations,  has  come  to  stay,  with 
a  field  of  its  own.  A  most  interesting  peculiarity  of  this 
process  is  that  by  virtue  of  a  tendency  to  pink  the  light 
particularly  of  yellows,  it  will  give  a  healthy 
complexion  to  a  sallow  subject. 

In  the  third  division,  we  have  the  three. colour  half- 
tone process  which  I  originated  in  1881.  and  which  is  now 
very  extensively  used  in  book  and  periodical  illustration, 
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!i, l  various  methods  of  making  ooloured  transparencies 
ml  prints  nn  paper,      '  ;i\  iml'  exoollenl 

i  skilled   hands,    but    loo  com  plicated   and   tediou     and 
illy  commercial, 
always  believod  that   il  the  methods  belonging 
'ii   could    ho   made   sufficiently   Bimple   and 
in  operation,  (hey  would  occupy  much  the   iame 
elation  (o  the  Beroon  |)late  processes  thai  modern  negative 
.ml  print  making  doos  i<>  the  obsolete  processes  oi  making 
ppes    and    tintypes.     Striving    in    this     direction, 
I    and    patented    sevoral    cameras    for    m 
ha  three  negative  images  on  one  plate  at  one  exposure, 
mil  :i  method  ol  producing  transparencies  which  has  been 
il  in  the  hands  of  a  few,  but  is  -till  nol  quite 
lOmmercial  according  to  American  ideas. 

My  objeol  hero  is  to  briefly  describe  o  new  simplification 
.(  the  negative  and  transparency  making  process  whioh 
mdonbtedlj   lifts  them  out  of  (ho  almost  into  the  quite 
.'    and    commercial    class,    ami    extends    the    tield 
olour    photography    by    meoting    several    recognised 
requirements  outside   the  limitations  of  the  screen-plate 
sees,     li    started    with   a   remarkable   improvement 
msparoncy-making   process   which    I    originated 
i,l  published  in  a  paper  printed  in  the  Journal 
,,f  tlin  Camera  Club,  London,  in  April,  Is;i4.  us  follows  : — 
"Tin'    examples    which    1    shall    show     wen-    made    from 
photoohromoscope  negatives.  .  .  .     Bichromated  gelatine 
Blmsoni  loar  celluloid  were  exposed  from  the  back  by  electric 
light,  ili'\i'lo|n'il  like  carbon   prints,  the  images  cut  apart 
and  each  dyed   to  a  suitable  depth   by   immersion    in    a 
solution  of  its  proper  printing  colour,"  etc.     These  prints 
wore   superposed    in    register    between    glassos    to    make 
mi    slides.     The     idea     was    nil    right  : — One    triple 
ive  at  one  exposure,  ami  one  triple  print,  cut  apart 
dyed,  then  superposed  in  register;    bul  the  film  had 
'  to  be  sensitized  the  night  before  printing,  the  development 
slow,  the  dyeing  was  still  slower  and  never  under  very 
perfect    control,    the    gelatine    prints    did    not    dry    very 
sharply  unless   wetted   and   re-dried   two   or   three   times, 
and  the  relief  was  so  high  that  it  was  necessary  to  cement 
them  up  with  Canada  balsam  for  satisfactory  use  in  the 
lantern.      It    required   about    a   day's   time   from    start    to 
tiiiish.  and  the  exercise  of  a   good  ileal  of  skill  and  care 
I  a  good  result,  and  although  many  hundreds,  perhaps 
thousands,  of  lantern  slides  have  been  made  by  this  pro- 
cess with  a  slight  modification  of  my  own,  since  it  was  first 
exploited  commercially  in  England  by  a  former  assistant, 
I  never  regarded  it  as  truly  commercial.     The  recent  im- 
provement seems  a  trival  one  on  first  statement,  involving 
1  hange  of  only  two  words  in  the  original  description, — 
but  it  has  enabled   me  to  reduce  the  time  from  hours  to 
minutes,    making    perfectly    clear,    microscopically   sharp 
transparencies   by  a   procedure  which  anybody  can  work 
-fully,   simply    following    printed    instructions. 
The    sensitive    film    used    is    bichromated    lish    glue    on 
amyl-acctate  collodion  film,     [t  develops  in   cold  running 
water  in  ten  seconds  when  the  film  is  fresh,  makes  a  relief 
so  low  that   it   is  almost    invisible  when  dry,  and   if   first 
treated  with  dilute  chromic  acid  dyes  in  from  two  to  live 
minutes  and  then  dries  after  blotting  off  in  two  or  three 
minutes.     It  seems  like  a  miracle  to  have  the  operations 
go   through   so    quickly   and    perfectly   after   having   had 
■  nonce    with    the    gelatine    process.     Of    course,    in 
order  that  the  prints  may  all  dye  to  the  right  depth  in 
the  same  number  of  minutes,   suitable  dyes  have  to  be 
used  and  the  strength  of  the  dye  baths  standardised,  and 
>ith  everything  that   is  used.     This  is  an  important 
part  of  the  time-consuming  work  which  has  to  precede 
the  commercial   exploitation   of   such   a    process,   and   as 
everything  depends   more   or   less   upon   everything  else, 
and  some  compromises  have  to  be  made,  the  perfecting 
of  these  details  is  a  progressive  process  which  may  extend 
over  a  good  deal  of  time  before  coming  to  really  final 
conclusions.     Already    the    process    is   practical,    since    if 
for  any  reason   the   composite   print    proves    to   be   out 
of  key.  either  of  its  elements  can  be  readily  reduced  or 
strengthened. 

The  dyes  are  mordanted  by  chromic  oxide  and  dis- 
charged by  alkalis,  and  for  this  reason,  combined  with 
the  remarkable  tenuity  of  the  glue  relief,  local  treatment 


oan    be    given    with   extraordinary    facility.     Any   colour 
whioh  i    in  oxoe      maj    be  discharged  gradually,  without 
the   photographio  gradation,    b 

bi  ii  i tatning    watoi    to    « hioh  i        '        been 

added  in  the  proportion  of  one  drop  to  a  pint  ad  water, 
ami  the  reduction  oan  be  topped  instantly  by  applying 
a  blotter.  Hue-  are  changed  and  brightened  by  die- 
1  rging  one  of  the  colours,  thu  .  a  blue  can  be  given 
a  brighter  and  more  peacock:  hue  by  discharging  some  ox 
the  colour  in  the  magenta  print,  or  made  a  more  violet 
shade  by  discharging  some  colour  in  the  peacock  print, 
or  made  purer  and  more  brilliant  without  alteration  of 
hue  by  discharging  any  colour  which  may  be  present 
on  that  part  of  the  yellow  print.  The  artistic  photo- 
grapher ran  instil  individuality  to  his  heart's  content, 
and  this  constitutes  one  of  the  most  valuable  and  i  \  lusive 
feat uies  of  the  process. 

My  first  transparencies  bj  the  new  process  were  naturally 
made  from  photochromosoope  camera  triple  negatives, 
of  which   I  have  a  huge  stock,  ami  there  could   be  no 

better    way   of    making    small    negatives    for    this    purpose 

but  for  the  fact  that  these  camera  arc  complicated  and 
costly,  liable  to  get  out  of  order  with  inexpert  handling, 
and  limited  to  the  production  of  triple  negatives.  It 
was  obviously  worth  while  to  try  to  devise  a  simpler  and 

I ■    \  BJ  -at  lb-   '•■■>  ill'  in. 

"One  plate,  nn,,  exposure"  has  always  been  my 
war  cry.    but    I   have   now   compromised    by    using   three 

f dales  which  are  put  up  in  a  pack  so  that,  they  arc  handled 
iko  a  single  plate,  the  pack  opening  only  to  expose  and 
develop,  in  each  case  automatically.  Although  a  special 
camera  is  required,  it  is  remarkably  compact  and  neat 
in  appearance,  and  is  always  available,  without  change, 
for  ordinary  photography,  time  or  instantaneous,  plates 
or  lilms. 

Tho  plate  pack  is  taken  out  of  tho  box  of  plate  packs 
like  a  single  plate,  laid  in  the  plato  holder,  and  the  back 
closed.  When  it  is  put  in  the  camera  and  the  slide  drawn 
out.  the  first  plate  in  the  pack,  blue-sensitive,  falls  forward 
in  the  camera  to  a  position  at  right  angles  to  the  others, 
and  then,  by  a  lever,  a  45°  yellow  glass  reflector  is  brought 
into  position  to  reflect  an  image  from  its  first  surface 
downward  upon  this  plate.  The  green  and  red  rays  pass 
through  the  reflector  to  the  green  and  red  sensitive  plates, 
which  arc  pressed  together  faco  to  face,  making  a  reversed 
green  record  and  an  unreversed  red  record.  After 
exiKisure,  the  B  plate  is  turned  back  in  the  holder  before 
inserting  the  slide,  and  afterwards  in  the  dark  room  the 
pack  is  still  handled  as  a  unit,  being  placed  in  a  developing 
rack  in  which  it  opens  like  a  book,  is  locked  open,  and  then 
the  rack  inserted  in  a  tank  for  development.  The 
operations  are  in  every  way  as  simple  as  photography 
with  the  spool  film,  except  that  time  exposures  must 
always  be  given.  With  the  plates  and  developer  I  am 
now  using,  the  rule  for  exposures  is  exactly  the  same 
as  for  autochrome  plates.  Greater  sjieed  may  be  attained 
with  other  plates,  or  with  the  same  plates  with  less  perfect 
colour  selection,  or  with  other  developers  ;  but  so  much 
depends  upon  quality  of  negatives  that  I  much  prefer  to 
sacrifice  something  in  speed  to  gain  in  quality  and  re- 
liability. One  of  the  three  plates  in  tho  pack,  the  emulsions 
being  different,  may  show  more  tendency  with  age  to 
develop  chemical  fog.  and  therefore  I  use  a  developer 
that  is  on  tho  safe  sido  in  this  respect 

The  most  obvious  objection  to  this  method  of  negative 
making  is  the  fact  that  three  different  kinds  of  plates 
must  be  found  which  besides  being  quite  differently  and 
suitably  colour-sensitive,  can  bo  brought  to  identical 
exposure  time  when  used  in  this  manner,  and  finally  yield 
approximately  equal  densities  and  gradations.  The 
extraordinary  advantages  of  the  schemo  in  every  ether 
respect  justified  the  effort  to  meet  these  requirements, 
and  I  have  after  much  ex|ioriment  mado  a  very  good 
combination  out  of  plates  of  recognised  standard  manu- 
facture, but  do  not  doubt  that  the  plate-makers  will 
eventually  help  me  to  more  exactly  meet  these  special 
requirements.  The  high  degree  of  precision  which  it  is 
admittedlv  most  desirabli  to  attain  in  the  negative 
making  process  is  neverth  Ii  ol  lees  critical  importance 
with  a   transparency   process   that   so  readily  lends  itself 
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to  alteration-  in  the  relative  depth  of  individual  colour 
prints,  and  to  local  treatment. 

In  conclusion,  sumc  oi  the  advantages  which  this  system 
<>f  colnur  photography  offers  may  be  briefly  summarized. 
The  plate  packs  cost  half  as  much  as  autochrome  plates, 
ami  keep  better,  so  that  a  tourist  who  is  some  months 
away  from  home  is  reasonably  sun-  that  his  plates  will 
develop  all  right  after  his  return.  It  is  »  duplicating 
process  ;  any  number  of  colour  transparencies  can  be 
made  from  the  original  triple  negative.  The  transparencies 
transmit  almost  as  much  light  as  ordinary  lantern  slides. 
and  are  free  from  granularity  *o  that  they  can  be  made 
for  ami  used  in  the  stereoscope.  The  same  negatives 
can  lx-  utilized  by  the  three-colour  half-tone  process 
printer,  with  a  colour  transparency  from  then;  to  guide 
the  etcher  and  printer.     They  can  also  be  used  for  making 


prints  on   paper    by    the   carbon   or   pinatype   processes, 

though  it  yet  remains  to  provide  a  simple  and  reliable 
proci  38  for  paper.  The  new  system  combines  in  a  remark- 
able degree  the  qualities  oi  simplicity  and  versatility, 
and  stands  alone  in  its  capacity  for  meeting  certain  well 
recognised  requirements. 

MOUNTED  CUBIC  FOOT  BOTTLE  FOR  CALIBRA. 
TING  VOLUMETRIC  GAS  TESTING  APPARATUS. 

Erratum. 
This,)..  Feb.  28,  1910,  p.  197. 

'This  apparatus  (stated  to  have  been  shown  by  Ml  K. 
('.  Uhlig)  was  really  shown  by  Dr.  E.  G.  Love,  and 
described  bv  him. 
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Chimney  ;    Repairing  a  concrete  .     See  IX. 

Patents. 

Rectifying   liquids  by  distillation.     F.   W.    Ilges,   Cologne- 

Bayenthal,  Germany.     Eng.  Pat.  3302,     Feb.    10,    1909. 

Under  Int.  Conv.,  Feb.  12,  1908. 

The  claim  is  for  a  process  of  continuously  separating  a 

mixture  of  liquids  having  different   boiling  points.     The 


final  products  obtained  consist  of  nearly  but  not  quite 
pure  bodies.  As  an  example,  a  mixture  of  four  of  such 
liquids  would  be  treated  as  described  below.  The  mixture 
is  fed  through  the  pipe,  z,,  in  a  stream  regulated  by  the 
indicating  valve,  A,,  into  the  first  column-still,  A1?  down 
which  it  flows  and  is  partially  vaporised  by  the  ascending 
vapours  given  off  in  the  heating  chamber,  AV[,  where 
the  liquid  is  heated  by  high-pressure  steam.  The  vapours 
pass  by  the  pipe,  a„  to  the  first  rectifying  column.  B], 
provided  with  a  heater,  BV,,  and  thence  to  the  second 
rectifying  column,  Cx.     From  C^  the  vapours  pass  to  the 
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,„,l,.,,    |X|     'I'll.-   liquid    oondensed    in  (',.   Hows  to  the 

i  from  B,,  rol  ui  n     bj    the  pipe,   i  ,.   to 

l'l>  ii    |M)i  lion  uf  ill.'  mixture  wliii  1.   i     not 

,1  in   A,,  flows  l>)    thi'   |.ii»'.   -...  provided  with  the 

■  ..   to  ill"   second     till,    \ ...   where   tho   proi 

I,    mi',     v.  i ) ~ hi i     uncondensed     in     the     rectifying 

.iluinii.  i'..  being  returned  by  the  pipe,  ...  to  the  column, 

Ii,     Thi-  supply   .1    tin    mixture,   the   heating,  and  the 

on-volatilised    portions   are   bo   regulated 

.  1 1 \-  pure  products  are  obtained.     The  constituent 

Mrmg  the  fowest    boiling   poinl    is  discharged  from   the 

K,,  that   with  the  next  lowest   boiling  point,  from 

i  with  Hi.   next  lowest^from  K,.  and  that  with  the 

ijghesl  boiling  point,  from  K  ,.     \\ .  H.  C. 

jet  for  stills.     P.  Chaussier  and  N    Goedert.     Fr. 
Pat.  406,718.     Sept.  2,  1909. 

\  perforated  false  bottom,  /,  provided  with  hinges,  h, 
•i  facilitate  its  introduction  and  removal,  is  placed  within 


the  -t ill.  and  a  perforated  cylinder,  b,  provided  with  a 
ap,  '/.  is  fixed  as  shown.     The  apparatus  prevents 

ii-  solids  in  tho  liquid  distilled  from  coming  into  contact 
with  that  part  of  the  still  which  is  exposed  to  the  tire  and 
consequently    prevents    any    unpleasant    flavour    of    the 

listillate  due   to   overheating   of   the  solids. — W.  H.  C. 

Filtering   apparatus.     P.    C.    C.    Isherwood,    Levtonstone. 
Eug.  Pat.  4358.  Feb.  22.  1909. 

The  claim  is  for  a  process  of    filtering    solutions  which 
crystallise  when  a  reduction  of  the  temperature  or  pressure 
at    whuh    they   are    made    occurs.     The    finely    divided 
material,  together   with   the   solvent,  is  put  into  a   vessel 
I    with  an  agitator   and  having  a  round   bottom 
and   an   open   top   and   supported   on    hollow    trunnions. 
A  filter- plate  covered  with  suitable  filtering  material  is 
I  placed  across  the  open  top  and  then  a  domed  cover  provided 
with  a  tap  is  bolted  on.     Tho  vessel  is  heated  from  below 
»nd  pressure  is.  if  necessary,  applied  through  the  hollow- 
trunnion*.      Winn    solution    is    complete,    the    vessel     is 
I    and    tho    insoluble    matter   rests    on    the    filter- 
plate.     The  liquor   passes  through  the   plate  and  is  dis- 
charged through  the  tap  which  now  occupies  the  lowest 
tion. — \V.  H.  C. 

Filter.prr.zs.  Maschinenfabr.  F.  Weigel  Nachf.  Akt.- 
Ges.  and  W.  Spielvogel,  Mittelneuland,  Silesia.  Eng. 
Pat.  21,660,  Sept.  22.  1909. 

The  claim  is  for  a  method  of  closing  the  press  plates  which 
in  providing  two  non-rotating  spindles,  one  placed 
horizontally  on  either  side  of  the  press.  The  spindles 
bear  against  the  ends  of  a  cross-bar  which  passes  through 
the  movable  end-plate.  They  are  moved  forward  and 
backward  by  two  worm  wheels  mounted  on  a  transverse 
shaft  which  gear  with  screw  threads  on  the  surface  of 
sleeves  surrounding  the  spindles. — W.  H.  C. 


Filti  ring  appartu  v  t'd    .  .      W 

Lehmann,  Berlin.     Eng.  Pat.  27,599,  NTov.  26,  1909 

A   pebcolatiob   sand   filter,   provided    with  a   stirrer  for 
oleansing  the  sand  when  the  flow  of  liquid   i 
is    fixed    over   a    vessel    containing    a    plate  filter.    The 
liquid  passes  flrsl  through  the  percolation  filter  and  then 
through  the  plate-filter.    Thelattoi  is  cleansed  by  brushes 

carried   on  a  frame  ami   rotated  against    the  faces  of  the 
plates.      W.  ll.C 

Disintegrator;  (  — •     R.  and  C.  11.  Wall v 

Mm.  I,,    i.  it,  and    i:   0.  Child,  London.     Eng.  Pat.  6496, 
Mar.    18,    1909. 
In   thai    lypc  of  disintegrator  in  which  rows  of   projecting 
pegs   carried   on   a   revolving   disc   revolve    between 


of  similar  pegs  on  a  stationary  disc,  the  spindle  carrying 
the  revolving  disc  is  driven  by  spiral  or  worm  and  wheel 
mechanism.  In  the  fig.  the  discs,  a,  a,,  fixed  upon  the 
spindle,  6,  are  rotated  by  the  worm  and  wheel  mechanism, 
h.  The  pegs,  d,  on  the  rotating  discs  a,  a',  pass  near 
tho  pegs  on  the  stationary  discs,  c,  c.  Ball-bearings  are 
provided  at  k,  Ic,  to  diminish  friction. — J.  W.  H. 

Cooling  and  condensing  gases,  vapours,  and  the  like.     Kirk- 
ham,  Hulett  and  Chandler,  Ltd.,  London,  and  E.  AY. 
Blake,    South   Croydon.     Eng.    Pat.    6557.    March    18, 
1909. 
The  gas  is  passed  through  a  chamber  or  a  series  of  chambet  E 
in  which  a  number  of  hollow  plates  are  arranged  vertically. 
The  gas  passes  between  the  hollow  plates  and  is  cooled  by 
water  which  flows  down  the  interior  of  each  hollow  plate. 
The  cooling  water  collects  in  a  tank  in  the  lowest  chamber 
and  the  bodies  which  are  condensed  out  of  the  gas  are 
collected  in  a  trough  or  gutter  which  is  placed  transversely 
below  the  plates.— AAT.  H.  C. 


Evamrating    drum.     P.    Ncubacker,    Dantzic.    Germany. 
Eng.  Pat,  16,821,  July  19,  1909. 

In  apparatus  in  which  the  liquid  is  evaporated  on  the 
surface  of  an  interiorly  heated  rotating  drum,  the  liquid 
is  slowly  fed  into  the  lowest  part  of  a  shallow  trough, 
one  edge  of  which  nearly  touches  the  lowest  part  of  the 
drum.  From  this  edge  the  trough  extends  some  distance 
horizontally  in  the  direction  in  which  the  drum  rotates, 
the  distance  between  the  surface  of  the  drum  and  the 
trough  progressively  increasing.  A  curved  plate  which 
presses  against  the'  drum  is  attached  to  that  extremity 
of  the  trough  which  is  in  contact  with  the  drum  and 
extends  backwards  in  a  direction  contrary  to  that  m 
which  the  drum  rotates.  This  plate  prevents  any  steam 
or  vapour  from  coming  into  contact  with  the  dried  material. 

— W.  H.  C. 
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Evaporating  and  cooling  liquids  and  moistening  air  or  other 
gaseous  fluid.  W.  Tattersall,  Manchester.  Eng.  Pat. 
21.41$,  Sept.  20.  1909. 

A  crp.KF.NT  of  gas  or  air  is  passed  in  the  direction  shown 
by    the   arrows    through    the    apparatus,  which  consists 


/"/•c  / 


Vaporizing  fluids , 
New  York. 


of  a  casing,  a,  having  a  liquid  reservoir  below  and  a  rotary 
drum,  A,  driven  by  the^  shaft,  e,  and  provided  with  a 
number  of  short  pipes,  d.  d,  arranged  as  shown.  The  gas 
inlet  and  outlet  pipes  are  placed  excentrically  to  the  rotating 
drum.  As  the  drum  rotates,  the  pipes,  d,  become  wetted 
with  the  liquid  as  they  dip  into  the  reservoir  below  and  the 
current  of  gas  or  air  passes  through  the  wetted  tubes 
a9  they  emerge  from  the  liquid. — W.  H.  0. 


Apparatus  for .     G.  H.  Benjamin, 

US.  Pat.  963,682,  April  5,  1910. 
The  patent  is  for  an  evaporator  in  which  a  heating  chamber 
immersed  in  the  liquid  to  be  evaporated  comprises  a 
box  lined  with  firebrick  and  fitted  with  a  burner  and  with  a 
waste-flue  surrounding  the  gas  and  air  supply  pipes. 
The  gas  and  air  are  supplied  by  pumps,  the  gas  being 
drawn  from  a  producer. — A.  T.  L. 

Concentrating  soda  lyes  and  other  liquids  by  evaporation. 
J.  Matter.     Ft.  Pat.  406,997,  Sept.  14.  1909. 

The  liquid  to  be  evaporated  is  caused  to  flow  over  a 
series  of  inclined  troughs  with  corrugated  bottoms  placed 
within  a  chamber  and  heated  from  below.  The  troughs 
are  provided  with  cross  partitions  which  cause  the  liquid  to 
take  a  circuitous  path. — W.  H.  C. 

Concentrating     solutions     without     hating.     A.     Farag6. 
Fr.  Pat.  406,843,  Sept.  7,  1909. 

The  solution  to  be  concentrated  is  circulated  in  one 
direction  through  the  innermost  of  a  system  of  concentric 


pipes  and  a  concentrated  solution  of  calcium  chloride  or 
other  salt  is  circulated  in  the  opposite  direction  through 
the  annular  space  between  the  pipes.  The  inner  pipe 
is  formed  of  porous  earthenware  in  the  pores  of  which 
a  finely  divided  precipitate  of,  for  preference,  - 
ferrocyanide  has  been  deposited.  The  water  of  the 
weak  solution  passes  by  osmose  through  the  porous 
wall   and  the   weak  solution   becomes  concentrated. 

— W.  H.  C. 


Kiln.     E.    Anderson,   Caney,    Kans.     U.S.    Pat.   954,243, 
Aprilo,  1910. 

A  low  wall  divides  the  floor  of  a  kiln,  which  is  rectangular 
in  plan,  longitudinally  into  two  parts,  and  an  open  channel 
in  1  In  Moor  runs  along  each  side  of  the  wall.  A  series  of 
transverse  Hues  beneath  the  floor  lead  from  the  channels 
to  vertical  flues  outside  the  walls  of  the  kiln.and  a  diagonal 
flue  runs  from  the  centre  of  each  of  the  outermost  trans- 
verse flues  to  a  recess  in  the  adjacent  end  of  the  floor,  this 
recess  being  covered  by  a  grating.  These  diagonal 
flues  serve  to  create  a  draught   at   the  ends  of  the  kiln. 

-A.  T.  L. 


Bntnn/  pumps.  Siemens  Bros.,  London.  From  Siemens- 
Sehuokertwerke,  lies.  in.  b.  H.,  Berlin.  Eng.  Pat.  2291, 
Jan.,  29.   1910. 

The  pump  consists  of  an  excentrie-drum.  c,  having  slides, 
it,  rotated  in  the  direction  indicated  by  the  arrow.     When 


such  a  pump  is  driven  by  an  electric  motor,  trouble  some- 
times arises  when  the  pump  delivers  a  larger  quantity  of 
liquid  than  the  delivery  main  will  take.  To  overcoat 
t Iris  diflieulty,  when  the  pressure  on  the  delivery  side 
exceeds  a  predetermined  amount,  the  pressure  trans- 
mitted through  the  opening,  o,  aots  on  the  under  side  of 
the  sliding  block,  g,  and  forces  it  upwards  against  the 
action  of  the  spring,  /.  This  spring  is  in  a  chamber  which 
communicates  with  the  suction  side  of  the  pump,  so  that 
the  liquid  pressure  acting  on  the  top  of  the  block,  g,  remains 
constant.  As  the  block,  g,  is  forced  upwards,  the  ex- 
centricity  of  the  drum,  c,  decreases  and  the  quantity  of 
liquid  pumped  also  diminishes. — YV.  H.   ( '. 


81  /.  iraiing  solid*  from  liquids.     L.  0.  Trent.  East  Auburn, 
Cal.     U.S.    Pat.    9.r,2.r>90.   March   22,    1910. 

The  mixture  to  be  separated  is  fed  into  the  chamber,  16, 
of  the  conical  centrifugal  machine  through  the  pipe,  4 
The  centrifugal  force  throws  both  solids  and  liquid  toward 


Vol  XXIX.  Ifo.O.] 


Ct.  1.    QBNER  \l.  Pl.A.Yl  .    \l  VCHINEBV. 


i 


lie    periphery .    from    which    the    foi  mi  r   ai      di 

ntrolled    li\    -. | » 1 1 1 1 1_-       Tin    liquid 


collect  ■  a  tho  central  chamber,  81,  whence  it  passes  through 
the  filters,  10,  into  the  annular  tube.  21,  and  is  dis, -harmed 
through   valves   into   the   trough,    13.-    \V.  II.  C. 

Otnkifugal  separating  apparatus.     L.  C.  Trent.     Auburn, 
Cal.     U.S.  Pat,  952,653,  Maroh  22,  1910. 

The  mixture  to  be  separated  is  fed  through  the  central 
tube,  :l,  into  the  space,  ,"..   between   the   two  concentric 


bowls,  I,  4.  which  are  rotated  by  the  pulley,  22  The 
mixture  passes  upwards,  and  the  liquid  is  discharged  i  hrough 
I  straining  wall,  !),  which  forms  the  upper 
l«ri  of  the  outer  cylinder.  The  solids  pass  upwards  into 
the  upper  rotating  chamber,  10.  which  is  provided  with 
fan  blades  to  assist  in  discharging  the  solids  under  the 
Up,  15.— W.  II   i 

I  m  tturn    pom  .      Radiator    for 

•  A.       C.rantzdorffer, 

.Magdeburg.    Germany.      U.S. 
Pat.    953.(1117.   Mar.  29,   1910. 

Tut:  contents  of  a  vacuum  pan 
are  heated  by  means  of  a  series 
iif  hollow  annular  shells  ar- 
ranged within  each  other  as 
shown  in  the  illustration. 
Steam  is  supplied  to  each  shell 
by  a  pipe,  C,  and  the  water  of 
condensation  is  carried  away  by 
the  pipe.  I). — J.  W.  H. 

Liryr.  1'.  R.  YVillson,  jun.. 
Worthington.  Ohio,  Assignor 
to  the  Jeffrey  Manufacturing 
Co.,  Ohio.  U.8.  Pat.  953,653, 
Mar.  29,  1910. 

A  HTJMBKR  ol  polygonal  tubes  are  carried  by  mean- 
plates  upon  a  longitudinal  spindle   from  which  they  are 


-«-£ 


■  quidi  i  mi      'i'i,,    1 1  mi  tubes  is  mounted  to  rotate  within 
'"  ini  lined  Hue  through  whii  h  In       \e>  •    \6i 

.Mean,  are  provided  t atinuou  Ij   oharging  the 

with  the  material  undoi    ni  btmenl  urging  the 

duel  mat)  ,i,i.    .i.  u  .  H. 


Kiln. 


T   \l.  WiKon.  Philadelphia,  l'a. 
Mm  li  22,   1910. 


Pat.  962,777, 


'I'm    claim   relates    to   the   arrangement    oi    Longitudinal 

and  cross  Hues  formed  below  the  sole  ,.1  the  kiln  and  divided 

into  groups.     Each  group  is  connected  to  a  separate  stai  k. 

A  number  of  slack,  arc  arranged  both  at  the  sides  and  ends 

of  the  kiln.— W.  H.  C. 


Easily  inflammabli  liquids;   Arrangement  (or  storing 

without  danger  of  explosion.  M.i  chinenbau  Ges.  Martini 
and  Eiineke  m.  b.  H.  Pr.  Pat.  106,527,  Aug.  27,  1909. 
Under  Int.  Conv.,  Nov.  23,  1908. 

The  liquid  is  stored  in  an  underground  reservoir  which  is 
connected  lo  a  gas  holder  containing  an  inert  gas,  so  that 
that  portion  of  the  reservoir  which  is  not  occupied  by 
the  liquid  is  always  filled  with  the  inert  gas.     The  pump 

and  pipes  by  which  the  liquid  is  withdrawn  from  the 
ii   ervoir  are  all  jaoketed  and  so  arranged  thai  in  the  even! 

of  a  leak  occurring  in  any  purl  oi  the  system  the  pump 
ceases  to   work. — W.  H.  C. 


Inflammabli  liquids storedbeneath  a  protecting  gas  ;  Process 

for   safeguarding    installations    for    transporting . 

Masohinenbau-Ges.    Martini    und    Eiineke    m.    b.    H. 

Fr.    Pat.   40(i,;i29,   Aug.    27.    1909.     Under    Int.    Conv.. 
Nov.    27,    1908.     (See   preceding   abstract.) 

In  order  that  the  supply  of  Lnerl  protecting  gas  may  at 
all  times  lie  sufficient  to  ensure  the  protection  of  the 
inllammable  liquid,  the  generator  of  the  inert  gas  and  the 
motor  driving  the  pumps  by  which  the  gas  and  liquid  arc 
moved,  are  coupled  together  in  such  a  manner,  that  the 
motor  can  only  work  when  the  generator  is  producing  gas, 
so   that    tho   necessary   supply   of   gas   is  always   ensured. 

— W.  H.  C. 


Am.  oxidising  gas  for  protecting  easily  inflammabli  liquids; 

Proa  u  for  producing  a  nd  collecting .     Maschincnbau- 

(  Vs.  Martini  und  Hiineke  in.  b.  H.  First  Addition,  dated 
Aug.  27.  1909  to  Fr.  Pat.  359,018,  Oct.  31,  1905.  Under 
Int.  Conv.,  Nov.  27.   1908.     (See  preceding  abstracts.) 

I\  order  to  ensure  the  production  of  inert  protective  gas 
of  constant  composition,  the  motor  or  gas-engine,  driving 
the  pumps  by  which  the  gas  mixture  to  be  burned  I"  pro- 
duce the  inert  gas  is  made,  is  driven  either  by  the  explosion 
of  this  mixture,  or  has  its  charge  ignited  by  the  name 
of  tho  combustion  of  the  mixture  in  a  separate  chamber. 

— W.  H.  C. 


Recovering  finely  divided  matter  from  gases,   vapoui 
smoke.      K.    Maxaner.      Fr.    Pat.  400.978.  Sept.  13.  1909. 
Under  Int.  Com..  Sept.   14.  1908. 

The  dust-laden  gas  is  drawn  axially  into  a  fan  provided 
with  paddle-blades  at  its  periphery  and  is  intimately  mixed 
with  a  spray  of  water  also  introduced  axially  into  the  fan. 
The  particles  of  dust  are  wetted  and  are  discharged  from 
the  periphery  of  the  fan  along  with  thi   gac    nti  nduit 

in   which  arc  placed  a   nm  fH. -plates 

against  which  they  impinge.  The  wetted  particle,  ,,t  dust 
fall  along  with  the  water  to  the  bottom  of  the  conduit  and 
the  purified  gas  passes  on. — \\  •  H.  C. 

Packing    material    for    re<  cchanging 

apparatus  and  the  lih  .      A.  Wilhclmi.      Oct.  Pat.  219,759, 

Aug.  6,  1907. 
The  form  of  the  packing  material  is  shewn  in  the  figure. 
When  it  is  disposed  vei  I  ii  ally  in  the  reactiou-tower   or  the 
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like,  the  projections,   c   of   triangular   aection,   protrude 
alternately  in  opposite  directions,  and  term  with  the  sides 


of  the  adjacent  piece  of  packing  material,  reaction-spaces, 
b,  of  triangular  section. — A.  8. 

Emulsifying    liquids;     Apparatus    for .     W.     Fette. 

Ger.  Pat.  219,973,  June  16.   1909. 

The  apparatus  comprises  a  chamber  provided  with  a 
central  shaft  around  which  a  number  of  rotating  mixing- 
screws  revolve.  The  blades  of  the  mixing-screws  are 
perforated  and  are  disposed  in  right-  and  left-handed 
directions  on  alternate  screws.  The  outer  edges  of  the 
blades  of  the  screws  come  in  direct  contact,  on  the  one- 
hand,  with  each  other,  and  on  the  other  hand,  with  the 
wall  of  the  chamber. — A.  S. 


Evaporating    apparatus.     W.    Wiegand.    Merseburg,    Ger- 
many.    Eng.  Pat.  7154,  March  25,   1909. 

See  Fr.  Pat.  400.860  of  1909  ;  this  J.,  1909,  1077.— T.  P.  B. 

Concentrating  apparatus.     J.  Matter,  Laacken,  Germany. 
Eng.  Pat.  20,822,  Sept.  11,  1909. 

See  Fr.  Pat.  406,997  of  1909  ;   preceding.— T.  F.  B. 

Dehydrating    apparatus;     Conveyor    mechanism    for . 

D.  Porter.  LewiBton,  N.Y.,  U.S.A.  Eng.  Pat.  9072, 
April  16,  1909. 

See  Fr.  Pat.  402.151  of  1909  ;  this  J.,  1909.  1185.— T.  F.  B. 

Inftain mabh     liquid*;     Production    of    non-oxidising    pro- 
tective gas  for  use  ,,i  conjunction  with   .     Maschinen- 

bau-Ges.  Martini  und  Hunekr.  Berlin.  Eng.  Pat. 
19,694,  Aug.  27,  1909.  Under  Int.  Com.,  Nov.  27, 
1908.  Addition  to  Eng.  Pat.  10.948  of  1906,  dated 
May  15,   1905. 

See  Addition  of  Aug.  27.  1909,  to  Fr.  Pat,  369.018  of  1905  ; 
preceding. — T.  F.  B. 

Slime  separator  ;   Centrifugal .     J.  T.  I.indahl,  Stock- 
holm, Assignor  to  Gfiteborgs  Nya  Verkstadsaktiebolag. 
-  Gottenborg,  Sweden.     U.S.  Pat." 954,52k.  April  12.  1910. 

See  Eng.  Pat.  23,866  of  1909  ;  this  J.,  1910.  477.-  T.  F.  B. 

Separating   liquids  [from    slime];    Oentrifngal    apparatvt 
for .     J.   T.    Lindahl,   and   GOteborgs    Nya     Wert 

stadsaktiebolaK-  Fr.  Pat.  H>s.:50l'.  Get.  26,  1909. 
Under   Int.   Gonv.,  Oct.   30,    L908, 

See  Eng.  Pat.  23,866  of  1909  ;  this  J.,  L910,  477 T.  V.  B. 

Mixing     apparatus;      Centrifugal     — .     A.      Furowicz, 
Fastov,  Russia.     U.S.  Pat    964,961,  April  12,  1910. 

See  Eng.  Pat.  12,252  of  1908  ;  this  J..  1908,  969.— T.  F.  B. 


Distillation    process;     Continuous- 


A.     G.     Water 


house  and   T.   F.    Bourne.     Fr.    Fat.   40S.737.   Nov.   B 
1909. 
See  U.S.  Fat.  939,361  of  1909  ;  this  J.,  1909,  1322.— T.  F.  1'. 


IIa— FUEL;     GAS;       MINERAL    OILS    ANE 
WAXES. 

Mineral  oils;    The  optically  active   constituents  of  . 

J.    Mareusson.      Mitt.    Konigl.      Materialprufungsamt, 
1910,  28.  143—155. 

The  author  refers  to  his  previous  communication  on  the 
optical  activity  of  mineral  oils  (Mitt.  Konigl.  Material- 
prufungsamt, 1907,  124),  in  which  he  described  the  prepara- 
tion of  optically  active  lubricating  oil  from  non-mineral 
sources.  In  the  present  paper  he  describes  the  successful 
preparation  of  an  active  "  naphtha,"  containing  the 
lighter  and  more  volatile  fractions  common  to  mineral 
oils,  by  the  distUlation  of  the  unsaponifiable  matter  of 
wool-fat  under  pressure.  It  was  found  that  the  optical 
activity  was  lowest  for  the  lightest  fraction,  and  increased 
as  the  volatility  of  the  fractions  decreased,  this  being 
in  all  respects  analogous  with  Englers  observations  on 
the  optical  properties  of  mineral  oils.  When  cholesterol 
was  slowly  and  repeatedly  distilled,  the  distillate  showed 
invariably  dextrorotation  as  in  the  case  of  the  majority 
of  mineral  oils  ;  when  the  distillation  took  place  rapidly, 
the  distillate  was  partly  la?vo-rotatory.  Fractionation 
of  this  distillate  gave  rise  successively  to  laevo-rotatory, 
inactive,  and  dextro-rotatory  constituents,  corresponding 
in  all  essentials  with  the  fractions  of  certain  mineral 
oils  from  Borneo  and  Java.  Cholesterol  compounds 
have  been  prepared  from  bituminous  shales  and  from 
certain  mineral  waxes,  and  the  dextro-rotatory  fractions 
of  cholesterol  distillation  yielded  a  series  of  colour  reactions, 
analogous  with  those  obtainable  from  mineral  oils.  The 
author  concludes  that  mineral  oils  are  derived  from 
optically  active  animal  and  vegetable  organic  matter, 
to  which  their  rotatory  powers  are  due,  the  chief  animal 
sources  being  the  group  of  cholesterol  compounds,  and 
the  chief  vegerable  sources,  the  terpenes  and  resins. — 0.  R. 

Oalician  petroleum  industry ;  Economic  bases  and  markets 
of  the  .     J.  Mendel.    Petroleum.  1910.  5.  687—691. 

The  crisis  in  the  Galician  petroleum  industry,  due  to  the 
failure  to  develop  the  traffic  facilities  in  proportion  to  the 
increased  output,  has  now  been  ameliorated,  largely  by  the 
action  of  the  State.  For  the  future,  whilst  it  is  impossible  to 
predict  the  producing  life  of  the  oilfields  already  proved, 
much  may  be  done  to  prevent  premature  exhaustion, 
by  ceasing  to  put  down  boreholes  too  close  to  existing 
wells.  The  output  of  crude  oil  in  1909  amounted  to 
2,150,000  metric  tons,  an  increase  of  400,000  tons  over  the 
previous  year,  and  of  about  a  million  tons  over  1907. 
Whereas  in  1890,  the  consumption  of  petroleum  through- 
out the  country  was  169,500  tons,  and  the  output  of  crude 
oil  only  91,650  tons,  the  production  at  present  is  con- 
siderably in  excess  of  the  consumption  (the  latter  being 
about  350,000  tons  in  1909).  The  chief  centres  of  pro- 
duction are  in  East  Galieia,  and  the  relative  importance 
of  the  several  fields  has  changed  in  the  course  of  time,  the 
output  of  the  Tustanowice  field,  for  example,  having  in- 
creased from  1*41  per  cent,  of  the  total  Galician  in  1903  to 
81  per  cent,  in  1909.  whilst  that  of  the  Boryslaw  district 
has  declined  from  6418  per  cent,  to  11  per  cent,,  the 
diminution  in  the  remainder  of  the  producing  districts 
being  frcm  34"41  per  cent,  to  8  per  cent.  The  various 
refineries  treating  Galician  oil  produced  254,100  tons 
of  oil  for  home  consumption  in  1907,  as  compared  with 
162,400  tons  in  1891.  The  total  petroleum  exports  in 
1909  amounted  to  504,353  tons,  of  which  51,558  tons 
were  crude  oil,  290.915  tons  refined  oils,  100,716  lubricating 
oils,  32,528  petroleum  spirit,  and  28,636  tons  gas  oil 
After  fluctuating  considerably  up  to  1902,  the  exports 
have  increased  steadily  in  all  grades,  with  the  exception  of 
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uin   aptril   \\  In.  Ii  did  nut  show  any  appreciable  in- 

■  i'  1 1  l!K)H       Pli<    large  (  proportion,  in  all  grades,  is 

inj  .   which  count  i  j    took    I  56,870  tons 

of  lamp  oil,   53,333  tuns  of   lubricating  oil,   and    16,170 

in  1909  in  addition  to  the  18,066  too  .  I  1,893 

tons  ami  1,740  tons  lively,  consigned  to  Hamburg. 

Switxerl.mil  took  23,148  tons  of  lamp  oil,  4,:iii2  tons  of 
il   and   5,968   ions  of  spirit;     France 
162  tons  and  7,139  tons  respectively  ;    <     I 

•  i   lamp  oil.      Italy,    Holland    and    Belgium 
the  last-named   taking  7,946  tous    of 
.ling  oil.      ('.  S. 


.  Iroleum  fraction*  :    Formation  of  dibasic  laity  acidt 

of  the  oxalic  acid  terie*  by  oxidising with  nitrii 

I     Heir.     Trudy   Bak.   Imp.    Huh-.    Teehn..    1909, 
Petroleum,  1910,  5.  69-2—693. 
Id  of  crystalline  oxidation  products  is  obtained 
i  fractions  boiling  between  80°  and  82°,  98°  and 
1        ml  lot;   C,  the  proportions  being  10,  24— 28 
,i.l   IS  |"  i  rent,  respectively,  the  yield  declining  rapidly 
per  .cut.)  in  the  higher  fractions,  as  those  con- 
taining octonaphthene  are  approached.     The  acids  of  the 
ied    fractions    are    chiefly    composed    of    adipic 
.mpanied   by  glutaric   acid   or  succinic   acid,    or 
both,      Hie  mixed  crystals  melt  betwi  en  142°  and  168°  C. 
He  higher  fractions,   boiling  at   114°— 122°,    133°— 137° 
,ml  lit       I  I'.    ('.  yielded  chiefly  succinic  acid,  with  small 
iet  of  malonio  acid,  this  explaining  the  low  yield. 
All  the  acids  were  obtained  pure.      The  fractions  boiling 
it    111       150     C.    differed  from  the    rest    in    their  be- 
on   oxidation,  the   crystalline  substances  yielded 
thereby  consisting  of  unknown  hydrocarbons. — C.  S. 


[Bitumens]    Carbenes ;     Studies    on    the    .       K.    G. 

Mackenzie.     J.  Ind.  Eng.  Chem.,  1910,  2.  124—127. 

Tui  name  "  carbene  "  is  applied  to  the  constituents  of  bitu- 
men soluble  in  carbon  bisulphide  but  insoluble  in  carbon 
tetrachloride.     Their  amount  t  urnishes  an  indication  of  t  he 
amount  of  weathering  to  which  natural  asphaltums  have 
been  subjected  :   they  an-  also  produced  on  submitting  as- 
ijhaltum  to  a  high  temperature.     The  precipitate  produced 
on   adding  carbon  tetrachloride  to  the  carbon  bisulphide 
"luti  ii  of  the  bitumen  is  of  a  colloidal  character,  and  the 
should  be  allowed  to  stand  at  least  four  days  for 
iplete  coagulation  and  precipitation  of  the  carbenes. 
Tim  amount  of  carbenes  is  very  largely  increased  by  the 
i.tion  of   light;    indeed    carbenes   as   usually  determined 
if    two    kinds    of    hydrocarbons:     those    which 
ire  precipitated  in  a  tetrachloride  solution  in  the  dark 
tiding    12   hours — the    pun.    carbenes:     and    those 
ire  precipitated  by  the  action  of  light  and  require 
more  than   12  hours  standing.     These  latter   arc    termed 
the  total  carbenes  are  the  sum  of  these 
Light      causes    bitumen    in   carbon    tetrachloride 
solution   to  decompose,   the   tetrachloride  giving  hydro- 
chloric   aeid    which    in    turn   combines    with    unsaturated 
hydrocarbons    and    precipitates    them.     Only     bitumens 
which  have  been  more  or  less  superheated  can  bring  about 
this  phenomenon  ;     during    superheating,  decomposition 
products  are  formed  which  react  with  tetrachloride.     At 
present    asphaltums   high   in  carbenes    are    rejected    for 
pavement  making. — E.  F.  A. 

Mineral  oil  industry  at  Baku  in  1909.     Board  of  Trade  J., 
April  21,   1910.     IT.R.] 

The  production  of  petroleum  at  Batouin  was  very  low  at 
the  commencement  of  1909,  but  aft  r  February  it  incieased, 
Ud  in  the  second  half  of  the  year  was  greater  than  for 
several  years  past.  A  feature  of  the  oil  production  was 
the  increased  yield  of  wells  situated  on  old  oil  territories 
at  Balakhani,  Sabunchi,  and  Romani.  The  Maikop 
oilfields  are  fast  coming  to  the  front  ;  a  prolific  gusher 
commenced  to  flow  in  August  last,  the  petroleum  from 
which  went  to  waste  owing  to  no  provision  for  storage 
having   been    made.     Boring   operations   at    Baku    were 


carried  on  with  less  activity  in  I  '.ton  than  in  1908.  The 
Quantity  ol  petroleum  produots  transported  by  the  I  laspian 
Sea    to   Astrakhan   was    1,221,805,410   gallons   in    1909, 

■is  ,,,!,,,(  1,1  10,121,955  gallons  in  1908.  The  shipments 
of  petroleum  products  from  Batoum  during  1909  amounted 
to  173,823,686  gallons,  as  against  166,706,640  gallons  in 
1908,  The  bulk  of  the  decrease  in  exports  of  oil  during 
the  past  fi  W  years  has  been  in  the  exports  of  kerosene 
to  Far  Eastern  markets.  The  total  production  of  crude 
oil  at  Baku  in  1909  was  2,146,226,962  gallons,  an  inoreaoe 
of  about  100,625,000  gallons  on  the  preceding  year. 
The  year  was  completely  free  from  labour  troubles.  Con- 
Quently,  in  spite  of  the  decrease  in  drilling  activity 
in  1 90S  and  the  consequent  small  number  of  new  wells 
brought  in  in  1909,  there  was  a  marked  increase  in  the 
production.  In  1909  then  was  a  further  decrease,  only 
182  new  wells  being  commenced,  as  compared  with  217 
in  190s.  which  will  mean  a  correspondingly  less  number 
of  new  wells  to  be  brought  in  in  1910;  an  increase  in 
production  should  not,  therefore,  be  looked  for  this  year. 
The  equivalent  of  gas  reckoned  in  gallons  of  oil  produced 
on  the  Surachany  gas  field  in  1909  was  22,548,909  gallons, 
to  which  must  be  added  1,312,619  gallons  of  white  oil 
and  7,509,455  gallons  of  dark  crude  oil.  There  are  now 
11  wells  producing  gas,  three  wells  producing  white 
oil,  thiee  wells  producing  dark  crude  oil,  20  wells  being 
drilled,  and  10  wells  being  deepened  and  repaired.  Since 
the  beginning  of  1910  a  large  spouter  of  light  crude  oil 
has  been  struck,  which  is  still  producing.  At  Binigady 
drilling  still  continues,  and  the  production  this  year 
is  reckoned  at  some  35,000,000  gallons.  The  oil  found 
in  the  Island  of  Tcheleken  is  of  a  very  high  quality, 
containing  from  7  to  10  per  cent,  of  pure  paraffin.  A 
large  spouter,  which  produced  5,250,000  gallons  of  oil, 
was  brought  in  and  corked  last  year.  A  new  field  is  being 
opened  near  Shemakha,  about  40  milts  from  Baku.  Of 
the  principal  oil  companies,  14  paid  in  1908  an  average 
dividend  of  12  per  cent,,  16  worked  at  a  profit  which  was 
written  off  to  depreciation  and  no  dividend  declared, 
and  seven  worked  at  a  loss — three  of  the  last  being  British 
undertakings. 


Patents. 

Extruding  water  or  liquid  from  washed  coal  and  the  lif.\  ; 

Apparatus   for ,    more    'particularly    applicable   for 

treating  unshed  fine  coal  for  coking.  ('.  Burnett,  Durham. 
Eng.  Pat,  13,097,  June  3,  1909.  Addition  to  Bug. 
Pat.  10,062,  April  30,  1907  (this  J.,  1908,  152), 

The  perforated  drainage  chamber  into  which  the  washed 
coal  is  forced  as  described  in  the  principal  patent,  is  made 
narrow  compared  with  its  depth,  the  end  adjacent  to  the 
ram  being  tapered  so  as  to  connect  the  rain  cylinder  with 
the  narrow  chamber.  The  mass  is  thus  more  uniformly 
drained  by  being  brought  nearer  to  the  drainage  apertures. 
A  number  of  cylinders  may  be  arranged  side  by  side, 
the  rams  being  worked  from  cranks  set  at  equal  angles, 
so  as  to  render  the  load  more  uniform.  The  drainage 
may  be  effected  in  stages,  the  material  being  deliveied 
from  one  perforated  chamber  into  the  hopper  of  a  st  cond 
cylinder.  If  desired  the  perforated  chambers  may  be  of 
greater  length,  or  they  may  be  replaced  by  nozzles  or 
tapered  chambers  with  perforated  walls. — A.  T.  I. 


Separators  for  dry  coal  and  other  substances  :    Centrifugal 

.     S.  E.  Page,  London.     From  The  Coal  and  Coke 

By-Products   Co.,    Pittsburg,    Pa.,    t  >.A      Ehg.    Pat 
23,313,  Oct.  12,  1909. 

The  materials  to  be  separated  are  fed  into  the  central 
hopper,  H.  from  which  they  descend  to  the  rotating 
plate,  G,  and  arc  thrown  radially  outward-  by  the  centri- 
fugal force.  The  rotating  plate  consists  of  an  inner  plate, 
G,  and  an  outer  plate,  F  ,  connected  by  radial  ribs  leaving 
an  open  space,  K,  between  them.  The  outer  plate,  I  , 
has  an  edge  F",  inclined  upwards      The  particles  of  coal 
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and  shale  or  dirt,  whioh  ar.  previous  1.  are  pro- 

jected across  the  open  spar.,  K.  in  the  direction  indicated 


by  the  arrow,  T.  A  blast  of  air  from  the  easing,  L,  is 
blown  downwards  in  the  direction  of  the  arrow,  V.  The 
lighter  particles  of  coal  are  blown  out  of  the  horizontal 
path  and  are  discharged  into  the  coal  shoot,  N,  and  the 
heavier  particles  of  shale  and  dirt  pass  across  the  space, 
K,  on  to  the  outer  plate,  F',  over  the  upper  edge  of  which 
they  fall  into  the  "spoil-shoot,"  Q.— W,  H.  C. 


Coke  ovens. 


\\ .  Zirfas.  London. 
1909. 


Eng.  Pat.  0279,  Mar.  16, 


In  a  regenerative  oven  of  the  type-  in  which  gas  and  air 
are  supplied  to  each  of  the  vertical  Hues  in  the  heating 
wall  between  two  retort-chambers,  t  he  waste  gases  escaping 
at  one  end  into  a  down-take  leading  to  a  sole-Hue.  the 
sole-flue  is  constructed  with  a  number  of  openings  along 
its  length,  so  that  the  waste  gases  pass  downwards  from 
these  openings  through  vertical  Hues  adjacent  to  flues 
conveying  the  air-supply  direct  to  the  heating  wall. 

—A.  T.  L. 


Coking  coal;    Process  of .      8.   B.   Sheldon,   Buffalo. 

N.Y.      U.S.    Pat.    953.351,    Mar.    29,    1910. 

The  coal  to  be  coked  is  heated  to  a  temperature  below 
that  of  coking  and  then  transferred  to  a  metal  '*  pre- 
coking"  passage,  where  it  is  subjected  to  pressure  and 
coked  superficially  while  being  advanced  into  the  coking 
retort,  where  the  operation  of  coking  is  completed.     The 

gases  given  off  arc  withdrawn   tl igh  the  walls  of  thi 

"  pre-coking  "  passage. — J.  W.  H. 


Ri torts  ;    Working  of  vertical  coal-gas .     A.   Wilson. 

Glasgow.     Eng,  Pat.  6449,  Mar.   I  5,  1909. 

Mkahb  for  withdrawing  a  measured  quantity  of  coke  at 
intervals  from  tin-  bottom  of  the  retort  comprise  a  hori- 
zontal  sliding  door  ol  doors  separating  the  retort  from  a 
measuring  chamber  beneath  it.  This  chamber  is  closet 
at  its  lower  and  smaller  end  by  a  hinged  water-sealed  cap. 
the  cap  and  the  door  or  doors  being  operated  by  powi  i 
cylinders.  Alternatively,  the  sliding  doors  may  be  dis- 
pensed with,  the  coke  being  delivered,  by  means  of  the 
hinged  cap,  into  a  trolley  placed  beneath  it  which  uervi 
to  measure  the  quantity  withdrawn.' — A.  T.  L. 


Gas  producers.     Process  und  apparatus  for  th<    production 
of  gas   and   recoverablt    ammonia   from    bituminot 
in—  Masons    Gas    Power    Co.,     Ltd.,    Main  I 

Q.    Moon-.    Glasgow,    J.    Cunningham,    Banburj 
.1.  VV.  B.  Stokes,  Tollcross.  Lanark.     Eng.  Pat  .28,051 
and  38,054,  Dec.  24,   1008. 

(1).  The  producer  is  of  the  type  having  three  zones  ol 
different  temperatures,  viz.,  a  combustion  zone  lined  wits 
firebrick,  an  intermediate  zone  above  it.  and  a  cool  zone 
at  the  uppermost  part  of  the  producer,  the  supply  of  raw- 
fuel  and  the  removal  of  ash  taking  place  continuously. 
The  arrangement  is  such  that  the  uppermost  zone  acts 
as  a  condenser  for  the  more  volatile  hydrocarbons,  whilst 
the  intermediate  zone  is  kept  at  400° — f75  ('..  being 
about  half  the  temperature  of  the  combustion  zone, 
that  the  heavier  tars  arc  condensed  on  the  coal  therein  ami 
arc  carried  down  with  it  and  converted  into  fixed  gas  in 
the  combustion  zone.  The  producer  is  elliptical  or  rec- 
tangular in  plan,  and  increases  in  cross-section  from  top 
to  bottom.  The  intermediate  zone,  which  is  water- 
jacketed,  is  about  8  ft.  high,  or  twice  the  height  of  the 
combustion  zone.  The  uppermost  zone  which  may  be 
air-cooled  or  water-cooled  is  of  less  height  than  the  com- 
bustion zone.  The  total  height  of  the  producer  is  great 
compared  with  its  cross-section.  The  producer  is  blown 
with  air  and  a  large  quantity  of  steam,  the  steam  being 
obtained  from  the  water-jacket  and  also  by  a  jet  of  water 
playing  on  the  ashes.  (2).  In  a  producer  similar  to  that 
described  above,  the  temperatures  of  the  three  zones  arc 
kept  at  800°— 1000°  C,  300°^t50°  C,  and  80°— 150°  C. 
respect ivcly.  By  this  means  the  excess  of  steam  necessary 
to  prevent  destruction  of  ammonia  in  the  producer  is 
reduced,  over  60  per  cent,  of  the  steam  used  being  decom- 
posed. The  gases  leaving  the  producer  are  cooled  in 
surface  condensers  and  the  ammonia  extracted  without 
the  use  of  acid,  by  washing  with  water. — A.  T.  L. 


Gas  producer.     W.  Thomas.  Vancouver,  B.C.     Eng.  Pat. 
15,661,  July  5,   1909. 

The  patent  relates  to  producers  of  the  kind  described  in 
Eng.  Pat.  11,533  of  1908  (this  J..  1908,  1142),  in  which  the 
lower  part  of  the  producer  chamber  is  divided  by  a  vertical 
partition  into  two  or  more  chambers  provided  at  the  lower 
end  with  separate  air  inlets  and  gas  outlets,  so  that  the 
gases  pass  up  through  one  chamber  and  down  through  the 
adjacent  chamber  to  an  outlet,  the  currents  being  reversed 
at  intervals.  To  adapt  the  producer  for  fuels  having  a 
high  percentage  of  moisture,  such  as  saw-mill  refuse,  air 
inlets  arc  provided  in  the  upper  part  of  the  producer,  at 
about  the  level  of  the  top  of  the  vertical  partition,  so  that 
a  sufficiently  high  temperature  is  maintained  in  the  upper 
part  of  the  producer  to  expel  the  moisture  and  volatile 
constituents  from  the  raw  fuel.— A.  T.  L. 


Producer-gas  apparatus.     H.P.Hill.  New  York.     CS.  Pat. 
952,739,  Mar.  22.  1910. 

A  PRODUCER  for  use  with  bituminous  fuel  comprises  a 
body-portion  mounted  above  a  water-trough,  and  a  central 
rotatable  support  for  the  fuel-column.  The  upper  pari 
of  the  producer-chamber  is  divided  by  an  inclined  par- 
tition into  a  distillation-chamber  for  the  raw  fuel  from  the 
feeding  hopper,  and  a  gas-outlet  chamber.  Tarry  pro- 
duct-, soot,  etc.,  from  the  upper  part  of  the  distillation 
chamber  are  carried  with  the  charge  through  the  fuel  bed. 
by  means  of  a  pipe  delivering  part  of  the  blast  into  the 
distillation  chamber.  The  rotation  of  the  support  on 
which  the  fuel-bed  rests,  brings  the  incandescent  fuel 
from  beneath  the  distillation-chamber  to  the  region 
beneath  the  gas-outlet  chamber. — A.  T.  L. 

Ga    ;   Method  of  making  fixed ,  from  liquid  hydrocarbon 

fuels.    H.  A.  Grine,  Assignor  to  F.  C.  Nelles,  Los  Angeles, 
Cal.      I'.S.  Pat.  952,989,  Mar.  22,  1910. 

A  BED  of  incandescent  fuel  is  maintained  in  a  producer  by 
effecting  the  partial  combustion  of  liquid  fuel  continuously 
in  the  upper  part  of  the  producer,  so  as  to  deposit  carbon 
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r.oi 


..ii   the   fuel   bed.     The    process  of  gas-making   '     '"''  ' 

nittant.     Al  one  p<  riod    nfticienl  air  is    upplied  ain 

lain  the  heal  ol  the  fuel  bed,  producer  gas  being   formed 

■  lie  downward  pa   tagc  ol  the  ga  eou     i I'"  i     from 

fuel,  and  in  the  next   period  the  supply   ol  ail 

duoed  an. I  -(..nil  18  admitted  with  the  In. I "I 

whereb)    an   .'mts<  of  carbon    i     depo  ited    and  an 
illninin.it  m..-  gas  is  obtained.     A. '1'.  I.. 

,..„(ju,'.r.     .1.  C.  ..n. I  .1.   A.  Swindell,  Pittsburg.  Pa. 

I    -     Pat.   053,497,   Mac.  i"'.    1910. 

upper  cover  ..f  a  gas  producer  rotates  an. I  carries  a 

mpply   pipe  an. I   hollow,   water-cooled    pokers    which 

i  into  Hi.-  fuel  ai  differenl  angles.     The  fuel-supply 

la  made  gas-tight  by  means  of  a  water-seal,  the  wati  I 

which  circulates  through  the  pokers  an. I  then  passes 

int..  «  basin  formed  by  tin-  upper  cover.     .1.  W.  H. 


producer.  ('.  A.  Harvey,  Chicago,  Assignor  to 
Producer  Has  Utilities  Co..  Illinois.  I  .S.  Pat.  953,614, 
Mar.  l".i.  HHO. 
Thk  gas  is  withdrawn  from  tin-  producer  through  an 
annular  rasing  mount. '.I  in  the  brickwork.  The  inner 
wall  of  this  casing  is  conical,  and  extends  below  its  lower 
amuiliir  wall  which  i  provided  with  a  number  of  porta 
through  which  the  gas  is  drawn  into  the  annular  passage 
uf  the  casing.  This  annular  passage  is  directly  connected  \ 
I.,  the  eduction  pipe  of  the  producer. — J.  W.  H. 

generator.  <;.  A.  Heckert,  Munich,  Germany.  U.S. 
Pat.  864,099,  April  6,  1010. 
Tin.  producer  is  fitted  with  a  grate  com  prising  se  pa  rate  bare 
some  of  which  are  higher  than  others.  The  bars  are 
mounted  on  guides  and  can  be  withdrawn  laterally  from 
the  generator.  — A.  T.  L. 


.hi    gas-producer.     J.    B.    Catteau.      first     Addition. 
dated  Oct.   I.  1909,  to  Fr.  Pat.  375,656,  March  13,  1907 
J.,   1007.  919). 

Tut:  vaporiser  consists  of  a  short  vertical  tube  of  large 
diameter    arranged    in    the    gas    outlet    pipe.     This    tube 

mtracted  at  its  lower  end.  to  which  is  connected  the 
OOnduil  leading  the  air  and  steam  to  the  lower  part  of  the 
the  producei  The  cover  of  the  vaporiser  consists  of  an 
annular  plate,  with  a  box-shaped  cap  over  the  central 
orifice  held  down  by  a  bridge-piece  or  clamp.  The  water- 
supply  is  delivered  into  an  annular  trough  on  the  cover  of 
the  vaporiser,  the  walls  of  this  trough  being  formed  by  an 
outer  vertical  ridge  or  flange  on  the  annular  plate  and  by 
the  perforated  side  of  the  central  cap.  The  water  passes 
through  the  perforations,  and  is  delivered  in  drops  on  to  a 

.dine,  cone  which  is  suspended  within  the  vaporiser 
and  leads  the  drops  of  water  on  to  its  walls. — A.  T.  L. 


Hi -producer.*.     G.  Haulier.     Fr.  Pat.  407.200.  Sept.   20, 

1909. 
Tin.  apiwratus  is  for  the  simultaneous  production  of 
producer-gas  suitable  for  engines,  a  gas  rich  in  hydrogen 
chle  for  lighting,  and  high-pressure  steam.  The  pro- 
ducer proper  comprises  an  unlined  metal  shell  arranged 
centrally  within  an  outer  cylindrical  casing  having  the 
usual  boiler  fittings,  the  body  of  the  producer  Vicing 
surrounded  by  water.  The  producer  consists  of  three 
superposed  parts.  The  lowest  part  is  of  large  diameter 
to  provide  space  for  a  ring  of  vertical  or  inclined  water- 
tubes  around  the  fuel  column.  These  tubes  are  open  at 
both  ends  to  the  water-space  of  the  boiler  and  permit  of 
the  rapid  generation  of  steam  from  the  heat  of  the  lower 
part  of  the  fuel  column,  which  is  blown  with  air  only. 
Steam  from  the  boiler  is  passed  through  a  reducing  valve 
and  admitted  to  the  producer  chamber  at  a  point  near  the 
top  of  the  water-tubes,  so  a?  to  pass  up  through  the  fuel 
in  the  middle  |iart  of  the  producer.  This  |>art  comprises 
a  chamber  with  porous  walls  through  which  the  hydrogen 


formed  from  the  steam  pa  on  into  an 

annulai  i  h  imbei  prw  ided  with  a  ga    outlet,     The  n  m 

dei  of  the  ga  i     pa    e    tl igh  the  upper  pari  "f  the  fuel 

olumn  "i   .    oc  ond  B  i    outlet  nc  ar  tl 

5  'I    I 

ffa    produ,  \    II.  dn  Thil.     IV.  Pat   107,516,  0(  I.  2, 

L909. 
The  producer,  which  is  suitable  foi  traction  purposes,  is 
of  the  down-draught  type.  The  air  is  heated  befareenter- 
ing  the  fire,  by  passing  upwar.N  through  an  annuls,! 
onambet  around  the  body  of  the  producer.  The  hot  air 
enters  the  top  of  the  producer  ohamber  af  a  point  beneath 
the  charging  hopper  and  adjacent  to  a  fuel-spreading  cone 
which  directs  the  fuel  towards  the  walls  of  the  prod 
ohamber.  Water  i^  admitted  in  drops  from  a  pips  which 
passes  into  the  upper  part  of  the  producer  chamber,  bo  that 
the  water  falls  on  the  Euel  neai  the  peripherj  oi  the  fuel 

□olumn.  The  air  and  steam  pass  downwards  through 
Hi.-  fuel-column  and  the  gas  leaves  the  fuel.,  olui.in  at  a 
point  about  midway  of  He  height  of  the  producer,  and 
passes  up  to  the  gas-outlet  through  an  annular  chamber 
sun.. nullum  'I"'  |  U  '  cdueei  chamber.  The  lower  part  of  tin- 
producer  is  provided  with  a  conical  grate  win.  h  is  oscillated 
and  rotated  by  means  of  two  pinions  mounted  excentrioal!  j 
On  a  horizontal  shaft  beneath  the  grate.  Steam  or  watei 
is  admitted  to  the  lower  pari  of  I  be  producer,  and  passing 
up  through  the  lower  pari  of  the  fuel-column,  forms  water- 
gas.  Suitable  means  arc  provided  for  regulating  the 
supplies  of  water  and  fuel  to  the  producer.— A.  T.  1> 

Gnu- producers.    A.  H.  du  Thil.     Br.  Pat.  407,662,  Oot.  2, 
L909 

The  patent  is  for  the  use  of  various  testing  appliances 
in  order  that  a  gas-producer  may  always  be  worked 
under  the  best  conditions.  The  installation  is  provided 
with  a  pyrometer  in  the  gas-outlet  of  the  producer,  or  in 
the  producer-fire;  a  gas-pres-uin-  gauge  for  showing 
the  vacuum  at  the  gas-nutlet  of  the  producer  ;  a  "  thermo- 
il\  ii  imomcter,"  consisting  of  a  burner  which  consumes  a 
constant  epiantity  of  gas  at  a  constant  pressure,  the 
temperature  of  the  flame  as  indicated  by  a  pyrometei 
forming  a  measure  of  the  calorific  power  of  the  gas:  a 
barometer;  thermometers  in  the  scrubbing  water,  and 
in  the  gas  outlet  from  the  purifier:  a  thermometer  n 
faring  the  atmospheric  temperature;  and.  finally,  for  a 
producer  worked  with  air  under  pressure,  a  gauge  for 
showing  the  pressure  of  the  blast. — A.  T.  L. 

Moulin,  wax;  Process  for  refining  crttdi  -      .     F.  Nathan- 

p.    Berliner  Ceresin-Fabrik  Craab  und  Kranich. 

(, ei.  Pat  220,050,  Nov.  20,  1906. 

Tin:  purification  of  crude  montan  wax  by  treatment  with 

alcoholic   alkali    has   hitherto    only    been    possible    aft 
preliminary    treatment    with    sulphuric    acid.     According 
to   the   present    patent,  the  crude   wax   is  dissolved   in   a 
suitable    solvent.    BUoh    as    petroleum    benzine   or   melted 
paraffin  wax.  and  then  treated  with  alcoholic  alkali.    After 
separation  of  the  saponified   matter,   the   wax   is  treated 
with    concentrated    sulphuric    acid    at    a    temperature    not 
exceeding    100°  C.      It    is  stated    that    the   treatment    with 
alcoholic  alkali    produces  a   chemical  change   in   the   wax. 
Whilst  iii  the  case  of  the  crude  wax  it  i-  necessary  I 
20    per   cent,   of   sulphuric   acid  and   to   heat    I 
in  order  to  obtain  effective  action  :    only  a  Bmall  quantity, 
at  the  most  E  per  cent.,  of  acid  is  required  for  the  treated 
wax,  and  the  heating  must  bt   n   tri  hort  period 

at    a   temperature  not  exceeding  100°  C — A   S. 

Oas ; Manufacture  of  by  continuous  dry  distill 

A.    Zincller.   .New    York.      Bog.    Pat-     1X7!"..   dune    11, 
1900. 

See  Fr.  Pat.  404.554  of  1909  :  this  J..  L910,  206.— T.  1     B. 

Oas  anal,,*,*  apparatus.     D.  S.  Pat  963,482  SXUL 

Deodorising    petrol  '    '"'" ,"' 

lr.    Pat.    40b,8uA 
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IIb— DESTRUCTIVE    DISTILLATION  ; 
HEATING  ;    LIGHTING. 


Detecting  methyl  alcohol  in  presence  of  ethyl  alcohol.     Deniges. 
See  XVIII. 


Vapour  pressures  and  boiling  points  of  mixtures  of  saturated 
alcohols  and  water.  Doroszewski  and  Polianski. 
8ee  XVI 11. 

Patents. 

Coal ;  Apparatus  for  the  distillation  o\ and  the  recovery 

of  tlu  products.  R.  S.  Richards.  YVraysbury,  Bucks, 
and  R.  W.  Pringle.  Richmond.  Surrey.  Eng.  Pats. 
15.643.  and  22.290.  July  5  and  Sept.  30,   1909. 

The  coal  is  fed  from  a  hopper.  20.  into  trays  carried  by 
an   endless   conveyor,   3,   and   the   trays   pass   through   a 


may  be  passed  through  milk  of  lime  and  afterwards 
through  a  condenser. — A.  T.  L. 

Electric  incandescence  lamps;  Manufacture  of  metallic 
filaments  for  — , — .  Cie.  Francaise  pour  la  Fabrication 
des  Lampes  Electriques  a,  Incandescence.  Fr.  Pat. 
406,981,  Dec.  18,  1908. 

The  filaments  are  formed  from  esters  obtained  by  the 
action  of  a  polyhydric  alcohol  such  as  glycerol  on  a  suit  of 
tungstic  acid  or  on  a  mixture  of  such  salts,  the  filaments 
being  freed  from  organic  matter  and  reduced  by  heating 
in   hydrogen  in  the  ordinary   maimer.. — A.  T.  L. 

Electrodes  for  electric  arc.  lighting  ;  Process  for  making . 

Gebr.  Siemens  und  Co.     Fr.  Pat.  408.075.  Oct.  19.  1909. 
Under  Int.  Conv.,  Nov.  19, 1908. 

See  Eng.  Pat.  33,171  of  1909  ;  this  J.,  1910,  79.— T.  F.  B. 
Candle-foot  photometer.     U.S.  Pat.  953.765.     See  XXIII. 


distilling  chamber,  6,  constructed  of  boiler-plate,  and 
arranged  within  a  heating  flue,  8.  This  flue  is  provided 
with  burners,  13,  at  one  end  and  an  outlet,  16,  for  the  heat- 
ing gases  at  the  other  end,  so  that  the  coal  is  heated 
gradually  during  its  passage  through  the  chamber,  6. 
The  gases  from  the  coal  are  led  to  the  hydraulic  main 
through  passages,  18,  arranged  at  intervals  along  the 
length  of  the  chamber,  6,  and  through  pipes,  19.  The 
coke  is  discharged  at  the  right-hand  end  of  the  conveyor 
on  to  a  second  conveyor,  24,  and  is  allowed  to  cool  before 
it  is  discharged  from  the  apparatus  at  25.  The  heating, 
flue,  8,  is  formed  as  a  separate  structure  carried  on  wheels, 
and  can  be  removed  entire. — A.  T.  L. 


Acetic   acid   [wood   distillation] ;     Apparatus   for   the    pro- 
duction of .     M.  J.  and  B.  R.  Lyster.  Whitefield, 

X.H.     U.S.  Pat.  952,640,  Mar.  22,  1910. 

In  a  wood-distilling  apparatus  a  chamber  is  interposed 
between  the  retort  and  the  condenser.  This  chamber  is 
provided  with  means  for  condensing  vapours  at  definite 
temperatures,  and  is  depressed  at  its  further  end  into  a 
well,  which  communicates  with  two  worm  condensers. 
Spaced,  open-ended  flues  are  disposed  at  the  further 
end  of  the  chamber,  above  the  well,  and  communicate 
at  both  ends  with  the  outer  atmosphere. — O.  R. 


Distillation  ;     Process    of    .     H.    0.     V.    Bergstrom,   | 

Stockholm,  Sweden.     U.S.  Pat,  953,019,  Mar.  29,  1910. 

The  gaseous  products  from  the  distillation  of  wood, 
peat,  etc.,  are  passed  through  the  heating  clement  of 
a  vacuum  boiler  containing  liquid  products  of  the  dis- 
tillation. The  condensed  liquids  from  the  heating  element 
of  the  vacuum  boiler  are  taken  to  vessels  in  which  the 
constituents  separate  by  gravity,  the  various  fractions 
being  further  treated  in  the  vacuum  boiler.  The 
g  isea  and  vapours  from  the  boiler  itself  may  be  led  through 
the   heating  element  of  a  second  vacuum  boiler  or  they 


III.— TAR  AND  TAR  PRODUCTS. 

Patents. 

Tar;    Process  for  the  continuous  distillation  of  .     J. 

Artmann.     Ft.  Pat.  407,906,  Oct.  15,  1909. 

Dehydrated  tar  is  passed  through  a  series  of  tubes 
heated  by  the  furnace  gases  from  the  stills  ;  it  then 
passes,  at  a  temperature  of  about  350°  C,  to  a  still,  where 
th  ■  lighter  oils  and  the  naphthalene  oils  separate  ;  it  is 
then  run  into  a  second  still,  where  it  is  freed  from  the 
heavy  oils,  and  lastly  to  a  third  still,  where  the  remainder 
of  the  volatile  substances  is  separated.  The  distillates 
are   run   through   condensers  and   collected  separately. 

— T.  F.  B. 

m-Aminobenzaldehyde   and  o-aminobenzaldehyde  ;    Process 

for  the   simultaneous   production   of .     Farbenfabr. 

vorm.  F.  Bayer  und  Co.  Fr.  Pat.  408,184,  Oct,  22,  1909. 
Under  Int.  Conv.,  Nov.  12,  1908. 
The  mixture  of  o-  and  m-aminobenzaldehyde*  (obtained 
by  reducing  the  mixed  nitrobenzaldehydcs  formed  by 
nitration  of  benzaldehyde,  and  containing  about  25  per 
cent,  of  the  o-amino-oompound)  can  be  separated  by  treat- 
ment with  sufficient  acid  to  convert  the  o-compound 
into  its  anhydride,  NH2.CsH4.CH :  N.CeH4NHj,  which 
separates  on  cooling,  whilst  the  m  -compound  remains 
in  solution,  and  is  isolated  in  the  usual  manner.  For 
example,  2190  grms.  of  the  mixed  nitro-compounds  are 
reduced  by  boiling  with  10  kilos,  of  sodium  hydrosulphite 
and  100  kilos,  of  water.  After  cooling  to  50°  CL,  sufficient 
hydrochloric  acid  to  neutralise  all  the  bases  is  added, 
and  the  mixture  is  heated  to  remove  the  sulphur  dioxide, 
and  finally  cooled.— T.  F.  B. 

A  nthrapyrimidines    and    anthrapyrimidones  ;     Process   for 

preparing  .     Farbenfabr.  vorm.  F.  Bayer  und  Co. 

Ger.  Pat.  220,314,  March  24,   1908. 

By  the  action  of  amides  of  organic  acids  on  o-aminoanthra- 
quinones    and    their    derivatives,    anthrapyrimidines    are 
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produced  ;    if  instead  of  using  organic  amid,  a,  thr  amides 

,.f  oerbonic    i.il  (excluding   uretnanea)  are  used)  anthra- 

ire  obtained.     The  wim i >!•  ^t    produots  have 


.Uowing  formula* 
l  II 


CO 

N^  Ml 


C.H, 


\co/ 


I 

G,HS 


Autlirupynuiidine.  \uthrapyrimidone. 

K\    iln"  action  of  two  niols.   of  organic  amides  on  a- 
djarainoanthraqiiimmes,  anthradipyrimidiu.  s  are  formed. 

— T.  F.  B. 

Ketenes  ami  itoeyanates  ami  their  transformation  products  •' 
r     preparing  .     <•.     Schroetfcer.     tier- 

Pat  220,852,  Sept   10.  1908. 

lyldiazomethanes,  and  other  compounds 
containing  either  of  the  groupings, 


KCO.X 


K  ('( I 


CO.        3X 
ri/    \n, 


when  warmed  with  indifferent  solvents,  lose  one  molecule 
of  nitrogen,  and  the  intermediate  compounds  undergo 
molivu!  igement,  with  formation  of  isocyanates  or 

RN:CO  or  RR'C:C().  Thus  benzazide  is 
i  .inverted  into  phenylisocyanate  and  azibenzil  into 
diphenylketene  when  their  solutions  in  benzene  are 
heated.  Ii  the  azide  also  contains  an  alcoholic  hydroxyl 
group,  the  ketone  lirst  formed  undergoes  further  re- 
arrangement, forming  a  closed  ring  compound,  which  is  a 
urethanc  of  hydroxyethylamine, 

0.C0 

R.CH<  I 

V 


H'H.,.NH. 


-T.F.B. 


Anthracene    derivatives  :      Manufacture    of    .     P.     A. 

Newton,  London,  From  Farhenfabr.  vorm.  F.  Bayer  und 
Elberfeld,  Germany.      Eng.  Pat.   11,932,  May  20, 
19011.     Addition  to  Eng.   Pat.  2702.   Feb.   4.   1909. 

Sk  Addition  of  May  21,  1909,  to  Fr.  Pat.  400,653  of  1909  ; 
this  J.,  1910,  81.— T.  F.  B. 

\.&-I)iamimimi )>litltalene-i-sitl plmnir.  acid  ;  Process  of  mak- 
ing     .     J.    Mogenburg,     Leverkusen,    Assignor    to 

Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany. 
l.S.  Pat.  953,049,  March  29.  1910. 

Sk  Eng.  Pat.  Ii831  of  1909  ;  this  J.,  1909,  1082.— T.  F.  B. 


IV.-C0L0URING   MATTERS   AND  DYES. 

■  '••/     indigotins.      E.     i  o.mdmougin.     Ber..     1910. 
43.    937-941.     (Compare    this    J.,    1910.    14.) 

7    PESTABROMOrjJDIOO,   prepared   by   bromina- 
ting  Indigo   in    presence   of   concentrated  sulphuric  acid, 
dyes    cotton     in     greenish    blue    shades.     Spectroscopic 
itions  give:    \        615-0   (in   xylene)  and  (521-3  (in 
chloroform!.     On  oxidation  it    gives  a  mixture  of  di- and 
tri-bromoisatin  and  these  when  distilled  with  potassium 
tide     yield      2 : 4-dibromoaniline     and     2:4:5-tri- 
bromoaniline   respectively,   thus    proving   the   above  con- 
stitution. 4  :  ."•  .  7  :  4    :  5'  :  7 -Hexabromoindigo,     prepared 
by  brominating   Indigo    in    presence    of    i  lilorosulphonic 
acid,  lives  cotton   in    very   greenish   bright    blue  shades, 
rvations  give  X  xylene)  and 

823-6     in   chloroform).      On   oxidation    it    yields   4  :.">:"- 
tribromoisatin     which,     on     distillation     with     potassium 
hydroxide,  furnishes  2:  ( :  5-tribromoaniline,  thus  proving 
onstitution  as  given  above.-    J.  ('.('. 


p-Tolut  if*ulphinit     acid,     A       Eeidusohka.     J.     prakt. 
C'hem.,   1910,  81.  320  -327. 

Pbxnols  or  naphthols  when  heated   with   benzene  and 
p-toluenesulphinic  acid  to   160° — 180°  C,  yield  dyesti 
whioh  are  distinguished  from  those  given   by  thl 
by  being  easily  roducod  and  by  their  solubility  in  alkalis. 
o-  and    p-Dihydroxyben/.enc    are    I'm  eptioiis  ;    they  eithei 

Vli'M      no     dyesttllf      Ol       on.       v.  ll  Ii      il:l;.   i 

very     beautiful    carmine    red    dyestuff    is    obtained     with 
uinl  at  225     <'.      A.  Shld. 

Thfiz, inn.     R.    Mitsugi,    H.    Bcvschlag,   and    K.    Mohlau. 

Her.,  1910.  43.  927— 934. 
Tiik  diaminophenazothionium  chloride  which  was  prepared 
l.v  K.lirmann  ilJcr..  1900,  32.  2601)  by  condensing  pioryl 
chloride  with  o-aminothiophenol  hydro. -blonde  in  | > ■  <  .  n.  e 
of  sodium  acetate,  reducing  the  resulting  dinitrophenthia- 
zinc,  and  oxidising  the  product  has,  from  its  analogy  to 
the  homologue  which  has  now  been  prepared  by  the  present 
authors,  probably  the  constitution  (I). 


Trinitrophcnyldibenzoyldiaminotolyl     sulphide      (III)     is 

CHs.C,H2(NH.CO.C8H6)2.S.C,H2(]S'0,)3 
III. 

N 

C,H6.CO.NH,/N/X]/N|NH2 

SCI  NH2 
IV. 

prepared  by  condensing  the  sodium  salt  of  dibenzoyl-tn- 
diamino-m-thiocreaol  with  picryl  chloride  :  with  alcoholic 
soda  this  forms  dinitrophenodibenzcylaminotoluthiazinc, 
which  on  hydrolysis  loses  a  benzoyl  group ;  and  by  reducing 
the  monobenzoyl  compound  thus  formed,  the  resulting 
diaminophenobenzoylaminotoluthiazine  is  converted,  by 
oxidation,  into  diaminophenobenzoylaniinotoluazothionium 
chloride  (IV).  The  iron  double  salt  is  obtained  as  black 
violet  prisms  and  the  free  base  dissolves  in  ether  with  a 
brown  red  colour.  Its  diacetyl  derivative  is  transformed 
by  aniline  into  2 : 4-diacetyldiamino-3-anilinophcn-7- 
benzoylamino-6-toluazothionium  chloride  which  on  boiling 
with  hydrochloric  acid  yields  the  corresponding  2  :  4- 
diamino-compound  (V).  This  dyestuff  is  a  blue  black 
crystalline  powder  which  dissolves  in  alcohol  with  a  blue 
violet  colour. 


C,H6.CO.NHj 
CH3 


,-NH2 
'-NH.C,HS 


—J.  C.  C. 

DyesHffs;    Phenomena  of  electrical  cataphoresis   in   sola- 

lions    of    certain    .     L.    Vignon.     Comptee    rend., 

1910.  150,  923—925. 
Exi'ERiMEN-Tsaredescribcd-liouiiigthatonpassingcurrents 
of  less  than  one  milliampere  between  electrodes  of  platinum 
wire  immersed  in  aqueous  solutions  of  dyestuffs.  in  all 
cases  where  the  dyestuffs  were  such  as  form  colloidal 
solutions  (see  this  J.,  1910,  412),  the  particles  of  the  dye- 
stuff  wandered  towards  the  anode,  leaving  a  liquid  of  much 
weaker  colour,  cr  sometimes  colourless,  surrounding  the 
cathode.  In  the  case  cf  true  solutions  of  dyestuff-.  no 
such  phenomena  were  observed,  although  in  son. 
changes    of    colour    due    to    ionic   reactions    (electrolysis 1 
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ware  prodnoed.  Ot  the  dyastufis  examined,  Congo  Red, 
Diamine  Black  BH,  Diamine  Blue  3R,  Saint  Denis 
Red,  Diamine  Green,  Diphenylamine  Bine,  Alkali  Blue 
3B   and    6R  formed  colloidal  solutions. — A.  S. 


Chemical  actions  of  light-     V.   Photochemical  phenoirtena 

:       .  ■:    ■,..:•        II.     P.  Weigert.     Ber.,  1910, 
43.  951—955.     (Compare  this  J.,   1910,  267.) 
1\  continuation  of  previous    work   the  author  finds   that    j 
when  a  neutral  or  an  alkaline  solution  of  Uranine  is  sub-    ; 
jected    to    the   action   of   light   as   previously   described,    j 
carbon  dioxide  is  prodnoed  (as  shown  by  the.  analysis  of 
the  uas  obtained   by  subsequently  boiling  the  dilution). 
The  absorption  of  gas  (which  was  previously   mentioned) 

is  increased  by  the  presence  of  alkali. — J.  C  C. 


Patents. 

ttuffs    of    Hit    GaUocyanim     series;     Manufacture    of 

violet   blut .      G.    15.    Ellis.    London.     From    (hem. 

Fabr.    vorm.    Sandoz,    Basic.    Switzerland.      Eng.     Pat. 

11,736,  Maj  18,  1909. 
Is  the  same  wav  as  described  in  Eng.  Pats.  0270  and 
6272  of  1909  (this  J.,  1909,  879,  832),  Gallocyanine  is 
condensed  with  the  sodium  salt  of  2-naphtbol-6-sulphonic 
acid  (Schaeffer  salt)  or  2-naphthol-3  :  6-disulphonic  acid 
(R  salt).  The  dyestuffs  give  violet  blue  shades  on  ehrome- 
mordanted  cotton  or  wool.— J.  C.  C. 


77,'-  and  letrahromindigo ;  Manufacture  of — ■ — .  G.  B. 
Ellis,  London.  From  Chem.  Fabr.  vorm.  Sandoz,  Basle, 
Switzerland.  Eng.  Pat.  2404,  Jan.  31,  1910. 
If  in  the  working  of  the  process  described  in  Eng.  Pat. 
5122  of  1907  (this  J.,  1907,  71)  a  special  diluent,  namely 
diethyloxalic  ester,  is  employed,  it  is  possible  to  obtain 
directlv  and  with  an  excellent  yield,  highly  brominated 
indigo  derivatives  which  without  further  treatment  are 
ready  for  use  in  preparing  vats.  Example — 2-3  parts  of 
bromine  are  added,  whilst  stirring,  to  1  part  of  indigo 
suspended  in  10  parts  of  diethyloxalic  ester.  The  bromina- 
tion  at  once  begins  and  the  temperature  rises  to  about 
45'  C.  After  an  hour's  stirring  the  mass  is  gradually 
heated  under  a  rerlux  condenser  to  110° — 115°  C.  and  this 
temperature  is  maintained  for  three  hours,  the  mixture 
being  constantly  agitated.  By  this  time  the  tribromo- 
indigo  will  have  separated  out  in  nearly  quantitative  yield 
as  a  finely  divided  thick  paste.  After  cooling,  the  product 
is  filtered  off,  washed  with  alcohol,  and  dried.  It  forms 
a  blue,  amorphous  powder  which  when  suspended  in  dilute 
sodium  hydroxide  solution  with  its  own  weight  of  "  scdium 
hydrosulphite  cone"  al  65° — 70°  C,  rapidly  yields  a  clear 
pure  yellow  vat.  The  tetrabromo-indigo  is  formed  in  a 
similar  manner  bv  using  a  larger  quantity  of  bromine. 

—P.  F.  C. 


Azo  dyestiitf*  :    afanujacturi   o)  neu P.A.Newton, 

London.  From  Farbenfabr.  vorm..  F.  Bayer  und  Co., 
Elberfeld,  Germany.  Eng.  Pat.  12,205,  May  24,  1909. 
New  azo  dyestuffs  for  wool  are  obtained  by  combining  the 
diazo-compounds  of  aminoarylsulphonamidcs  or  their  dr- 
rirativee  with  pyrazolones  or  their  substitution  products, 
analogues,  and  homologues.  The  new  dyestuffs  dye  wool 
in  shade-  which  arc  wry  fast  to  fulling  and  washing. 
Example.  The  diazo-oompound  from  27-8  parts  of 
o-anisidinc-p-siilphoiiaiiilidc  (OCH  ,  :  -NH  :  SI  I  ,NH.CrH6  = 
1:2:4) is  added  to  an  aqueous  solution,  containing  an 
excess  of  sodium  carbonate,  of  25-5  parts  of  1-p-sulpho- 
phenyl-3-methyl-5-pyrazolone  After  the  combination  is 
complete,  common  salt  is  added  and  the  mixture  is  heated 
to  about  W  C.  Thcdyestuff  is  then  filtered  off  and  dried. 
It  dyes  wool  from  acid  baths  in  yellow  shades.  The 
sulphonic  acids  of  these  dyestuffs  can  be  obtained  by  first 
combining  the  diazo-compound  with  pyrazolones  contain- 
ing no  sulphonio  groups  and  subsequently  sulphonating  the 
dyestuff  obtained. — P.  P.  C. 


I  :o  dyestuffs  :   Brown .     M.  Her/.berg  and  F.  Kunkel, 

Assignors  to  Farbenfabr.  vorm.  F.  Baver  und  Co.. 
Elberfeld,  Germany.  C.S.  Pats.  953,033,  953,034,  and 
953,035,  March  29,   1910. 

Claim  is  made  for  the  three  dyestuffs  obtained  (1)  by 
combining  diazotised  o-amino-p-ehlorophenylethersui. 
phonio  acid  with  2-phenylamino-8-naphthol-0-sulphanio 
acid,  (2)  by  combining  diazotised  p-amino-p'-chlorO' 
phenyletner  with  2-benzylammo-8-naphthol-0-snl 
acid,  and  (.'!)  by  combining  diazotised  o-aminophenylethffi' 
sulphonic  acid  with  2-phenylamino-8-naphthof-6-sulphonic 
acid.     The   dvestuffs   give    brown   shades   on    wool. 

—J.  C.  C. 


Mono-azo-dyestuffs  especially  adapted  for   list    in  the  form 

of  their  lakes;    Manufacture  of .     A.   (!.   Bloxam, 

London.  From  Chem.  Fabr.  Griesheim  Elektron, 
Frankfort  on  Maine,  Germany.  Eng.  Pat.  14,316, 
June  18,   1909. 

Bv  combining  a  diazo-compound  of  mono-,  di-  or  trichloro- 
aniline  or  their  sulphonic  acids  with  2  :  5  -  or  2:6- 
/3-naphthylaminesulphonic  acid  or  2  :  3  :  6-or  2  :  5  :  7-/S- 
naphthylaminedisulphonic  acid,  new  dyestuffs  are  formed 
which  yield  bright  orange  lakes  of  great  colouring  power 
when  they  are  subjected  to  the  usual  process  for  making 
pigment  colours.  Example — 16-2  parts  of  2  :  5-dichloro- 
1 -aniline  are  ground  with  20  parts  of  water  and  46  parts  of 
hydrochloric  acid  of  20°  B.  and  are  then  diazotised  with 
28  parts  of  a  solution  containing  25  per  cent,  of  sodium 
nitrite.  The  filtered  diazo-solution  is  run  into  a  neutral 
solution  of  36  parts  of  the  sodium  salt  of  2-naphthylamine- 
3  :  6-disulphonic  acid.  When  the  reaction  is  complete, 
17  parts  of  anhydrous  sodium  carbonate  are  added,  the 
liquid  is  heated  to  boiling  and  the  dyestuff  is  then  salted 
out.— P.  F.  C. 


New  compounds  and  of  colouring  matters  [dyestuffs]  there- 

from;    Manufacture  of .     G.  W.  Johnson,  London. 

From  Kalle  und  Co.,  Akt.-Ges..  Biebrich-on-the-Rhine, 
Germany.  Eng.  Pat.  21,580,  Sept.  21,  1909. 
When  3-oxy-l-thionaphthene  is  heated  with  a  diketone, 
compounds  are  obtained  which  when  treated  with  alkalis 
are  converted  into  dyestuffs.  Example :  7-3  kilos,  of 
isatin  and  7-5  kilos,  of  3-oxy-l-thionaphthene  arc  boiled 
under  a  reflux  condenser  with  60  litres  of  alcohol  until  the 
whole  has  dissolved.  On  cooling,  the  product  is  collected 
and  dried.  On  treating  this  with  sodium  carbonate  a  red 
dyestuff  is  produced.  This  operation  may  be  conveniently 
performed  after  printing  the  intermediate  product ,  using 
British  gum  as  a  thickening  material.  In  this  way  a  red 
pattern  on  a  white  ground  is  obtained. — J.  C.  C. 


Yut    dyestuffs ;      Process    for    preparing .     Badische 

Anili'n  und  Soda  Fabrik.  Ger.  Pat.  218,992,  April  16, 
1 908. 

New  vat  dyestuffs  are  obtained  by  condensing  acenaph- 

thenequinone    with   derivatives   of   2.3diketodihydro-(l)- 

thionaphthene  of  the  general  formula, 

/S\ 
C'sH/        >C:NR, 

MXK 

where  R  represents  a  simple  or  substituted  aryl,  alkyl,  or 
aralkyl  group.— T.  P.  B. 


Azo  body  colours  insoluble  in  oil ;  Process  for  preparing 1 

K.  Merz.     Ger.  Pat.  219,499,  Oct.  16,  1906. 
Ik.  in  the  process  described  in  Fr.  Pat.  382,191  (this  J., 
1908,  219),  the  diazotised  anthranilie  acid  is  replaced  by 
the  diazo  derivative  of  a  m-  or   p-aminobenzenecarboxylic 
acid,  the  dyestuffs  obtained  foim  lakes  insoluble  in  oil. 

— T.  F.  B. 
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Sulphide  dgestnff  :  Process  for  pn  paring  a  most  jret  n     — , 
ties,  m.  I).   H.     Her.   Pftt.  220,005,   Marcli  31. 
1909.      Addition  to  C.cr.   Pat,  220,064,  Feb    13,  1909. 

i  imink  and  acctyl-p-phenylcncdiaraine  aro 

iih   sulphur   in    presence  of   benzidine   oi    tbio 

idine.     The   dyeings   on   cotton    are   at    firat    clearer 

more   reddish    brown    than    those   produced    by   the 

utT    prepared    without     benzidine:     on    exposure    to 

ai'r  the  dyeings  are  converted  into  yellowish-green  shades. 

— T.  F.  B. 

Indigo  sulphide  ;    Process  /or  preparing  brominaled  . 

sella  uml  Co.     tier.   Pat.  220.321,  Jan.  30,  1909. 

i-dkrh  wives  of  indigo  sulphide  (containing  one 
atom  of  sulphur  to  one  niol.  of  indigo)  are  obtained  by 
heating  indigo  in  a  suitable  solvent  or  suspension   with 

n.  mil  not  more  than  one  niol.  of  sulphur  chloride, 
to  temperatures  above  160    C.     The  dyeings  produced  by 

products  are  clearer  than  those  given  by  indigo,  and 
are  also  faster  to  light  and  chlorine.  (See  nl-u  V  S.  Pat. 
1909;    this  J.,  1909,  595.)— T.  F.  B. 

Colouring  matters  lor  vat  dyeing;   Manufacturi  «/  sulphur- 

containing  and  lakes  then/rum.     G.   W.  Johnson, 

London.     From    Kalle    und    Co.,    Bicbrich    on    Rhine 
tany.     Eng.    Pat.  21.578,  Sept.  21,   1909. 

$11  Fr.  Pat.  407.224  of  1909  ;   this  J.,  1910.  482.— T.  F.  B. 

hue-dye  ;     Process    of    extracting    .     G.    J.     Fowler, 

1  rmston.     U.S.    Pat.    954,949,   April    12,    1910. 

Sie  Eng.  Pat.  12,877  of  1908  ;  this  J.,  1909,  014.— T.  F.  B. 

QaUocyanines  ;   Derivatives  of and  process  of  making. 

Itarbczat .  Assignor  to  Dye  Works,  formerly  L.  Durand, 
Buguenin,  et  Cie.,  Basle.  Switzerland.  U.S.  Pat. 
955,040.  April  12.   1910. 

Eng.  Pat.  25.752  of  1909  ;   this  J..  1910,  413.—  T.  F.  B. 

Yellow  dye  and  process  of  making  same.  P.  Julius  and  E. 
Pussenegger,  Assignors  to  Badische  Anilin  und  Soda 
Fabrik.  Ludwigshafen  on  Rhine,  Germany.  U.S.  Pat. 
066,080,  April  12,  1910. 

SnEug.  Pat.  17,546  of  1909  ;  this  J.,  1909,  1026.— T.  F.  B. 

Anthracene  dye  and  process  of  making.  R.  Scholl.  Oratz. 
Austria-Hungary,  and  M.  H.  Isler.  Mannheim.  Assignors 
to  Badische  Anilin  und  Soda  Fabrik.  Ludwigshafen 
on  Rhine.  Germany.     U.S.  Pat.  955,105,  April  12,  1910. 

Ger.  Pat.  218,162  of  1909;  this  J..  1910,  482.— T.  F.  B. 

Dyestuffs  ;   Process  for  producing  direct  cotton  .     Far- 

benfabr.   vorra.  F.   Bayer  und  Co.     Fr.   Pat.   408.183, 
22,  1909.     Under  "Int.  Con  v.,  Nov.  3,  1908. 

Sie  U.S.   Pats.   951,046.   951,047,   951,048,  and   951,049 
of  1910  -  this  J.,  1910,  412.— T.  F.  B. 

Due  stuffs  of  the  anthraquinone  series;  Process  for  pre- 
paring   .     F.  Ullmann.     Fr.  Pat.  408,489,  Oct.  30, 

1909.     Under  Int.  Conv.,  March  2.  1909. 

Sib  Eng.  Pat.  12,653  of  1909  ;  this  J.,  1910,  267.— T.  F.  B. 

Brbata.— This  J.,  1910,  411  ;  col.  1,  line  1,  read  "  hydro- 
sulphite."  Also  this  J.,  1910,  412;  col.  1,  line  22,  for 
"  dimethylpyranthose  "  read  "  dimethylpyranthone." 


V.— FIBRES  ;     TEXTILES  ;     CELLULOSE  ; 
PAPER. 

Textile  fibre;  A  new .     R.  Schwarz.     Oestcrr.  Chem.- 

Zeit..  1910.  13,4—5. 
The  author   revives   the   question   of   utilising   the  bast 
6bre   of   the   ordinary  nettle,  Urtica  dioica,  the  ultimate 


fibre  having  the  dimei  lOnui 

I i. in.    The   harvested    plant    is   air   dried,    rough- 

Bontched,  to  re ve  leaves,  and  the  sterna  treated  with 

da     nin i  ion.    The    separated    be  I         furl  her 

I    with    alkaline   bleaching   agents.    The   yield    ie 

Btated  to  be  13  pe nt.  ol  the  weight  ol  the  d 

and  the  cost  of  production  hall  the  selling  value  ol  medium 

ittona. — P.  F.  C. 


Oeliuiosi  :  Quantitatiix   determination  of  by  Lai 

vnd  Lohrisch's  methods.     L  Scheunert  and 
E,  tftsoh.    Z.  physiol.  Chem.,  L9I0,  65,  219    231. 

Is  1904  Simon  ami  Lohrisoh  published  a  i lifioation  of 

j    method   tor   she   determination   of  cellulose   in 

i i  tuffs,  eto.     According  to  the  proposed  method,  the 

solution  containing  the  cellulose  partially  dissolved, 
aitei  heating  with  concentrated  potassium  hydroxide, 
i    qoI  acidified,  as  in  the  original  method,  bul  ie  treated 

with  hydrogen  peroxide  until  practically  colourless,  and 
the  cellulose  is  precipitated  by  alcohol.  The  authors  have 
endeavoured  to  utilise  this  method,  but  have  arrived  at 
the  oonorosion  thai  it  is  quite  unsuitable  for  quantitative 
purposes.  Lange's  original  method  is  by  no  means  a 
satisfactory  quantitative  method,  since  the  cellulose 
is  always  "more  or  less  attacked  and  modified  by  the 
action  of  the  hot  concentrated  alkali.  But  when  hydrogen 
peroxide  is  also  used,  the  attack  on  the  cellulose  proceeds 
very  much  further  and  is  far  less  under  control,  bo  that 
the  proposed  method  is  useless. — J.  F.  B. 


Acetate-silk ;     Properties    of   the    new   - 
Chem.-Zeit.,   1910.  34,  347- 


-349. 


A.    Eerzog. 


UNDEB  the  microscope  the  single  fibres  appar  as  uniform 
cylinders  with  occasional  band-like  thickenings ;  the 
transverse  section  is  oval  or  circular  with  relatively  large 
notches,  the  thickenings  appearing  as  irregular  rectangles. 
The  average  diameter  is  42-3  p.,  with  a  variation  of  about 
2-9  per  cent.,  the  average  area  of  the  cross-section  is 
!  0-001234  scp  mm.  (=1234  sq.  p.).  Acetate-silk  is  feebly 
doubly  refractive.  Its  refractibility  is  about  the  same 
as  that  of  lemon  oil  in  which  it  becomes  practically  invisible 
(the  older  makes  showed  splinter-like  impurities  having 
a  strong  double  refraction).  The  strength  of  a  thread  of 
18  single  fibres  was  found  (by  a  Schoppcr  testing  machine) 
to  be  equal  to  226-25  grins,  when  dry  and  128-85  grrns. 
when  wet  (=  10-22  and  5-8  kilos,  respectively  per  1  sq. 
mm.  of  cross-section).  Acetate-silk  is  soluble  in  Cold 
acetic  acid;  it  is  not  soluble  in  ammoniaeal  copper 
hydroxide  j  it  is  coloured  yellow  by  iodine  and  sulphuric 
acid,  also  by  zinc  chloride  and  iodine.  It  burns  quickly, 
giving  off  a  disagreeable  odour  and  leaving  a  puffed-up 
charcoal,  (ielatin-silk  is  the  only  other  artificial  silk 
having  an  equal  uniformity  of  fibre  and  likewise  not  show- 
ing any  dichroism  when  dyed  with  Congo  Red.  Acetate- 
silk  is' distinguished  from' all  other  artificial  silks  by  its 
very  low  density  (1-251),  by  not  swelling  in  water,  ami  by 
its  greater  strength  when  wet. — A.  Sbld. 

Sulphite  cellulose  ;    Pyrites  \dust]  burning  for  the  manufac- 
ture   0f    .     L.    J.    Dorenfeldt.     Z.    angew.    Chem.. 

1910,  23,  591—595. 

The  author  reviews  various  points  connected  with  the 
preparation  of  sulphur  dioxide  and  sulphite  liquors  for 
the  manufacture  of  sulphite-cellulose,  andurges  the  import- 
ance of  a  thorough  system  of  regeneration  of  the  escaping 
sulphurous  gases.  He  condemns  the  use  of  tanks  con- 
taining milk  of  lime,  and  favours  towers  containing  lime- 
stone, for  the  purpose  of  absorption.  A  modified  form  of 
pyrites-burner  of  the  Herreshof  type,  specially  adapted 
for  burning  small  and  dusty  mineral,  is  described  m  detail. 
Its  essential  features  are:  an  automatic,  shaking  feeder, 
which  delivers  the  pyrites  dust  in  regular,  small  portions, 
on  to  an  elevator. 'which  conveys  the  material  into  a 
preliminary  warming  chamber,  situated  on  the  top  of  the 
oven      From  this  chamber  the  dried  material  falls  through 
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a  hopper  into  the  Herreshof  burner,  which  is  constructed 
as  follows  :  The  edges  of  the  platforms,  on  which  the 
burning  pyrites  falls,  are  provided  with  rims,  so  that  tin- 
material  accumulates  on  the  platforms.  Each  of  the 
latter  contains  two  or  three  openings  of  considerable 
size,  through  which  the  rotating  arms  push  the  material 
on  to  the  platform  below,  twice  during  each  revolution 
of  the  shaft.  The  periodical  fall  of  the  pyrites,  from  stage 
to  stage  in  the  form  of  heaps,  minimises  the  dust  trouble, 
which  occurs  when  the  material  is  always  moving  in  a 
finely  divided  state.  The  products  of  combustion  are 
drawn  out  of  the  furnace  by  means  of  a  fan,  and  are  forced 
through  washing  towers,  cooling  boxes,  and  thence  into 
the  absorbers.  Instead  of  ordinary  washing  towers, 
appliances  spraying  water  under  pressure  through  the 
-.  may  be  used  with  advantage  for  their  purification. 

— 0.  R. 


Sulphite  wood  pulp  industry  ;    Absorption  processes  in  the 

.     A.   Frohberg.     YVochenbl.   Papierfab..   1910.  41, 

1170—1182. 

In  the  sulphite  wood  pulp  industry,  two  of  the  main 
processes  are  dependent  on  absorption  :  the  absorption 
of  the  sulphur  dioxide  gas  in  the  preparation  of  the  lye. 
and  the  absorption  of  the  dissolved  sulphur  dioxide  by 
the  wood.  In  both  cases  the  absorption  processes  are 
accompanied  by  chemical  reactions,  but  these  reactions 
are  promoted  by.  and  conducted  under  the  influence  of 
the  absorption.  The  absorption  of  the  gas  by  the  water 
of  the  lye  is  regulated,  according  to  Dalton's  law,  by  the 
pressure  of  the  gas.  and  the  partial  pressure  due  to  the 
sulphur  dioxide  is  proportional  to  its  concentration. 
The  solubility  of  sulphur  dioxide  is  very  greatly  diminished 
by  increase  of  temperature ;  moreover,  at  higher  tem- 
peratures the  limestone  in  the  absorption  towers  dissolves 
more  rapidly,  so  that  the  proportion  of  free  sulphur 
dioxide  in  the  lye  is  further  reduced.  Equilibria  are 
established  very  readily  in  this  process,  and  the  composition 
of  the  lye  is  constant  for  any  given  combination  of  tem- 
perature, pressure  and  richness  of  the  gases.  In  the 
digestion  process,  absorption  of  the  free  sulphur  dioxide 
from  the  lye  takes  place  at  the  surfaces  of  contact  between 
solid  and  liquid  phases  ;  the  calcium  sulphite  is  not 
absorbed  by  the  wood,  and  accumulates  in  the  lye.  The 
rapidity  of  the  digestion  process,  given  a  constant  limit 
for  the  temperature  of  the  digestion,  is  controlled  solely 
by  the  concentration  of  the  free  sulphur  dioxide.  This  is 
of  course,  modified  by  the  diluting  tendency  of  the  moisture 
already  present  in  the  wood.  In  order  to  hasten  the 
digestion  process,  dry  wood  and  lyes  rich  in  free  sulphur 
dioxide  should  be  used.  But  at  a  concentration  of  4  per 
cent,  of  free  sulphur  dioxide  a  limit  appears  to  be  reached. 
The  sulphur  dioxide  in  combination  with  the  base  plays 
no  direct  part  in  the  digestion  process,  at  first.  The 
calcium  sulphite  merely  acts  as  a  regulator,  combining 
by  double  decomposition  with  the  ligninsulphonic  acids 
produced,  and  furnishing  a  further  supply  of  free  sulphur 
dioxide  for  absorption.  It  is  irrational  to  specify  any  fixed 
proportion  (e.g.  70  per  cent.)  of  free  to  total  sulphurous 
acid  in  a  lye.  The  working  strength  of  the  liquor  is  only 
increased  by  an  increase  in  the  concentration  of  the  free 
sulphur  dioxide,  and  is  not  increased  if  the  concentra- 
tion of  combined  sulphur  dioxide  be  raised  in  the  same 
proportion. — J.  F.  B. 


Partial  hydrolysis  of  proteins  by  sulphuric  acid.     Skraup 
and   Krause.     See  XIXa. 

Patents. 

Fibrous  material ;    Process  of   treating   [degumming]  . 

P..   R.  Roberts,  Washington,  D.C.,  Assignor  to  W.  J. 

Robinson,  New  York.     U.S.  Pats.  952,996  and  953,010. 

Mar.  22,   1910. 
The    fibrous    mat  rial    is    degummed    by    working    it    in 
a  boiling  solution  containing  caustic  alkali,  sodium  borate, 
and    "  sal  soda  "   with   the  optional  addition   of  a  hydro- 
carbon  or   vegetable  oil   or   both-     The   fibres  arc   then 


treated  with  a  solution  of  an  organic  acid  and  arc  finally 
immersed  in  an  alkaline  liath.     P.  F.  ('. 

"  Floss"  silk,  cotton,  linen  or  hemp  ;    Process  for  treating 

fibres  of to  give  them  a  silky  appearance.     S.  Torii. 

Fr.  Pat.  107,346,  Sept.  24,  1909. 

The  fibres  are  treated  with  "  a  solution  of  cellulose  in 
alcohol."— P.  F.  C. 

Woollen     felts;      "  Q  ainon  tied  "     or     "tanned" .     J. 

Binei.     Fr.  Pat,  407,358,  Sept,  25,  1909. 

In  order  to  strengthen  felt,  the  woollen  fibres  from  which 
it  is  made  are  treated  with  a  solution  of  quinone  or  one  of 
its  derivatives. — P.  F.  C. 

Artificial    fibres  from   cuprammonuim    cellulose  solutions; 

Process  for  preparing .     Hanauer  Kunstseidefabrik. 

Ger.  Pat,  220,711,  July  25.  1907. 

In  order  to  avoid  the  use  of  capillary  orifices  and  the 
necessity  for  pressure  and  low  temperatures  in  preparing 
fibres  from  cuprammonium  cellulose  solutions,  the  latter 
are  mixed  with  substances  which  increase  their  viscosity, 
e.g..  sodium  ricinoleate.  glycerin,  or  gelatin.  For  example. 
a  solution  suitable  for  direct  spinning  is  obtained  by 
mixing  togethir  200  kilos,  of  an  eight  per  cent,  solution 
of  cuprammonium  cellulose  and  1*6  kilos,  of  sodium 
ricinoleate  dissolved  in  3  litres  of  warm  water. — T.  F.  B. 

Vegetable  matter  ;     Process  of  treating for  separation  <>l 

fibre  therefrom.  J.  E.  Podniore,  Jersey  City,  N.J., 
Assignor  to  Consolidated  Railway  Industrial  Straw 
Paper  Co.,  New  York.  U.S.  Pat.  953,287,  March  29, 
1910. 

Straw  or  other  vegetable  matter  is  treated  with  a  weak 
alkaline  solution  in  the  presence  of  steam  under  high 
pressure,  the  liquid  is  removed  by  the  aid  of  a  vacuum, 
and  the  fibres  are  beaten,   washed  and  dried. — J.  C.  C. 

Cellulose  from  straw  and  other  vegetable  matter;  Manu- 
facture of  .     A.   Deiss  and  C.  J.  Fournier.     First 

Addition,  dated  Sept.  2,  1909,  to  Fr.  Pat.  403,518, 
May  12,  1909  (this  J.,  1910,  84). 

The  application  of  the  process  described  in  the  main 
patent  to  such  materials  as  white  and  coloured  woods, 
and  ligneous  matter  in  general,  is  now  claimed.  The 
materials  are  given  a  preliminary  treatment  of  cutting, 
grinding  or  rasping  and  are  then  submitted  to  the  opera- 
tions described  in  the  original  patent,  an  addition  of  bi- 
sulphite being  made  to  the  alkaline  lyes. — F.  M. 

Mercerised  cellulose  [Preparation  of  wood  cellular  |  . 
Process  for  precipitating  the  organic  substances  contained 

in  the  dark  coloured  lyes  obtained  in  the  preparation  of . 

X.  A.  Langlet.  Fr.  Pat,  406,744.  Sept.  3,  1909.  Under 
Int.  Conv.,  Sept.  24,  1908. 

By  electrolysing  the  black  lyes  obtained  by  treating  wood 
with  a  solution  of  sodium  hydroxide,  the  greater  part  of 
the  dissolved  impurities  are  deposited  at  the  anode. 
If  the  cathode  be  separated  from  the  anode  by  a  porous 
partition,  the  liquor  in  the  cathode  compartment  becomes 
richer  in  sodium  hydroxide  during  the  electrolysis.  The. 
best  results  are  obtained  if  the  black  lye  is  warmed  to 
about  65°  C.  before  electrolysis,  as  the  precipitate  obtained 
at  the  anode  is  then  in  a  more  suitable  state  for  filtration. 
To  increase  the  conductivity  of  the  lye  it  is  advisable 
to  add  to  it  10 — 20  percent,  of  hydrated  sodium  sulphate. 
After  electrolysis,  the  anode  solution  is  filtered,  caus- 
tieised,  mixed  with  the  cathode  solution  and  used  again 
for  treating  further   quantities  of  wood. — P.  F.  C. 

[IVoorf]  Pulp.  C.  W.  Roberts,  Lockport,  N.Y.,  Assignor  to 
Forest  Land  and  Mill  Co.,  Tupper  Lake,  N.Y.  U.S.  Pat. 
954,209.  Apr.  5,   1910. 

Wood  shavinas  are  cut  into  a  uniform  size,  then  subjected 
to  a  cooking  process  and  are  afterwards  strongly  com- 
pressed in  all  directions.     This  causes  the  individual  pieces 
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rub  against   and   disintegrate  one  anothor,    thus   pro- 
nod  w I  i  'ells,  v,  hioh 

ground   and   refined.      I'.  F   ('. 


da- and  sulphati -cellulosi   works,     > 
•„i    tin  odourless    by    meant 

,„l  „i>,nt.<.       ('.  G.  Schwalbe.     Ger.    I'at.   218.344, 
2t),   1008. 

I'n e   diluent    gases    are    mixed    with    gaseous    oxides    ol 

\    S. 


Slanufarturt    "/   adhesivt     "art"    or   nmlid . 

\\ .   S     Passmore   and    R.    Gilroy,    London.     Eng.   Pat. 
\|.i.   20,   1909. 

r,  for  lithographic  and  label  work,  which 

ivc,  is  prepared  from  a  suitable  body  paper, 

pulp  with  about  li  per  cent,  of  a  size  made  up 

,t  I  per  cent,  of  glue  and  5  pei  cent,  of  rosin.     The  reels 

I  paper  are  afterwards  coated,  on  one  or  both  sides.  with 

i  oomposition  containing  about  20  parts  of  glue,  80  parts 

fijci  "  and  50  parts  of  "  satin 

In  the  case  of  a  double-coated  paper,  one  side  is 

ii    printing  and  the  other  Bide  as  adhesive  ;    in  the 

li      oatcd  |uipcr.  the  coated  si.le  is  adhesive. 

rd.  the  printing  surface  ol  the  coated  paper  may  be 

made    perfectly    non-adhesive    by    the    application    of    a 

solution  of  casein  and  formaldehyde. — J.  F.  B. 


Manufactun    of .     H.   S.   Rinker.     Fr.   Pat. 

107,100,  July  15,  1909. 

i  mi  \i-  are  described  for  maintaining  the  water 
employed  for  the  manufacture  of  piper,  as  nearly  as 
possible  in  a  closed  circuit,  so  that  no  loss  of  dissolved  or 
■wpended  materials  can  take  place.  For  this  purpose  a 
save-all,"  consisting  of  a  tray  with  a  narrow, 
ohannel-shapcd.  sloping  bottom,  is  arranged  under  the 
.ile  le  length  of  the  machine,  to  collect  the  water  draining 
through  the  wire,  the  water  from  the  suction-boxes,  and 
tying  water  used  for  cleaning  the  wire  on  its  return. 
All  these  waters  run  down  into  a  pit  at  the  lowest  extremity 
.•f  the  "  save-all."  and  are  elevated  by  a  pump  to  a  large 
"hack-water  "  storage  cistern.  The  water  in  tin-  cistern 
is  used  both  for  furnishing  the  beaters  and  for  diluting  the 
pulp  at  the  machine.  The  upper  edge  of  the  cistern  is 
provided  with  an  overflow,  which  is  guarded  by  an  ex- 
tremely tine  sieve,  so  that  only  clear  water  can  flow  away  : 
re  i-  cleaned  occasionally  by  jets  of  steam  directed 
inwards  to  the  cistern.  The  pulp  from  the  beater-chest 
i-  diluted  in  a  small  chest  which  also  contains  the  strainers  ; 
the  diluting  water  i-  delivered  to  this  strainer-chest  from 

:  a  second  small  chest,  at  a  higher  level,  which  is  supplied 
with  water  from  the  large  cistern.  Any  overflow  from 
both  the-,  chests  runs  down  into  the  '"  save-all  "  pit  and  is 

'  elevated  by  the  pump  to  the  cistern.— J.  F.  B. 

Plastic  material  [from  vegetabU  fibres];   Improved - 

process  for  producing  same.     S.  MoTimura,  Tokyo.  Japan. 

Eng.  I'at.  27.266,  Nov.  23,  1909. 
Straw  or  similar  fibrous  vegetable  matter  is  chopped  into 
Jhort  lengths,  boiled  with  alkali,  washed,  and  soaked  in  a 
solution  of  tannic  acid  :  the  fibrous  product  is  dried,  mixed 
with  a  small  percentage  of  animal  hair  or  hemp  fibre,  the 
mixture  boiled  with  glue  anil  alum  and  to  this  resin  soap 
is  added  and  the  pulp  obtained  is  moulded  to  the  required 
shape.  The  material  is  finished  by  treating  it  with  formal- 
dehyde, drying  and  -caking  in  a  solution  of  gelatin  and 
glycerin.  After  hardening  it  is  again  treated  with  formal- 
and  finally  dipped  into  a  solution  of  glue  and 
potassium  bichromate.  The  material  may  also  be  water- 
proofed by  varnishing  or  fireproofed  by  treatment  with  a 
solution  of  borax,  boric  acid  and  ammonium  chloride, 
coating  with  sodium  silicate,  repeating  the  process  and 
finally  applying  a  coating  of  powdered  asbestos  and 
re-coating  with  sodium  silicate— J.  C.  C. 


Cellulost  .     Process    of    manufactun 

solutions    ol .     0.    Mullet,    and    Rhoinischi    Kut 

ide-  Fabnk    A   i .      Colo  « ■<  i  many,      Eng     P«  I 

18,342,  Aug.  0,   [goo. 

BY.  Pat  405,671  of  1900;  thit  J.,  1910,  H7      T.  P.  li. 

Blark  liquors  of  soda  pulp  mills  ;  Process  /or  precipitating 
organic  substances  from  tin  —  N.  A.  Langlet, 
Gothenburg,  8weden.     Eng.  Pal    20,489,  Sept.  7.  1909 

Undci    l„t    tone.  Sept    24,    1908 

Si  i     IV    1'al.    106,744   of    1909  ;   preceding.      T.  P.  B. 

Plastic    masses    [from    cellulose"];     Manufacture    of . 

L.   Coll&rdon,    Leipzig,   Germany.     U.S.    Pat.    963,319, 
Manh  29,  1910. 

See  Fr.  Pat.  372,584  of  1900 ;  this  J.,  1907,  539.— T.  F.  B. 

Cettulosr  /nrmrili .      S.  von  Kapff.  Aachen.  Cniiuiiiv.      I'.S. 

Pat.  963,677,  March  29,  1910. 
See  Fr.  Pat.  405,293  of  1909  ;  this  J.,  1910.  417.— T.  F.  B. 

Cellulose    formate.     S.     von     Kapff.     Aachen,     Germany. 
U.S.  Pat.  955,082.  April  12.  1910. 

See  Fr.  Pat.  405,293  of  1909  ;  this  J.,  1910,  U7.     T.  F.  B. 

Acetylrrllulosr-rrxitid  material;  Process  nf  producing  — — . 
L.  Lederer,  Sulzbach-Oberfalz,  Germany.  U.S.  Pat. 
954.310,  April  6,   1910. 

See  Fr.  Pat.  320.885  of  1902  ;  this  J.,   1903,  Hit'.—  T.  F.  B. 

Celluloid  ;  Proci  ss  for  making /li  .riblt ,  nniiinflammablt  — ■ — . 
B.  G.  Buehstab.      Fr.  Pat.  408,400.  Oct.  28,  1909. 

See  Ger.  Pat.  214,398  of  1908 ;  this  J.,  1909.  1221.— T.  F.  B. 

Preventing  coagulation   of  solutions  eemtaii 
compounds     and     formaldehyde.     Ger.      Pat.      220.493. 
See  XIII. 


VI.— BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

Vat  dyestuffs  upon  the  ration  fibre.  ;    Reactions  of  the  . 

A.   G.   Green  and  G.   H.   Frank.     J.   Soc.   Dvers  and 

Col.,  1910.  26,  83—86. 
The  vat  dyestuffs  at  present  known  are  all  members  of 
one  of  the  two  following  classes  : — a.  The  anthracrm 
class  comprising  the  Indanthrene  and  most  of  the  Algole 
Beries.  These  dyestuffs  arc  complex  derivatives  of  anthra- 
quinone  containing  usually  two  anthraquinone  residues 
combined  with  other  atomic  groups.  They  do  not  give 
colourless  leuco-compounds  on  reduction  but  usually 
products  of  a  deeper  shade  which  are  rapidly  re-oxidised 
to  the  original  colour  on  exposing  the  fibre  to  air.  On 
heating  the  dyed  fibre  the  dyestuffs  do  not  sublime  or 
form  coloured  vapours.  6-  The  indigoid  cfaMCompri 
indigo  and  its  derivatives,  the  Thioindigo  series,  the 
Ciba   scries   and   the   Helindone   series.      I1  tuffs 

are  all  constituted  upon  a  simdar  type  to  indigo  and  when 
reduced  on  the  fibre  they  are  converted  into  pale  yellow 
or  nearly  colourless  leuco-compounds  which  upon  exposure 
to  air  are  slowly  re-oxidised  to  the  original  colour.  The 
members  of  this  class  with  the  exception  of  Ciba  Green 
and  Helindone  Brown  can  be  sublimed  from  the  vegetable 
fibre  forming  coloured  vapours.  For  the  identification  of 
these  two  classes  of  vat  dyestuffs  and  their  differentiation 
from  each  other,  the  dyed  fibre  is  subjected  to  the  follow- 
ing tests.  (1.)  For  reduction  it  is  boiled  for  about  a  minute 
with    "  Hydrosulphite  X."  a    reagent  prepared 

by  dissolving  50  grms.  of  RongaHte  in  L26  e.c.  of  hot 
water,  adding  1  grm.  of  precipitated  anthraquinone, 
previously  finely  ground  and  mixed  to  a  paste  with  some 
of  the  Rongalite"  solution,  heating  the  mixture  for  a  minute 
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or  two  to  90°  C  then  diluting  with  cold  water  to  500  c.c. 
and  finely  adding  11  c.c.  of  glacial  acetic  acid.  (2.)  The 
subOrnation  test  for  indigoid  dyestuffs  is  best  carried 
out  by  heating  the  material  in  a  dry  test-tube  and  then 
looking  down  the  length  of  the  tul>e  against  a  white  back- 
ground. (3.)  For  identifying  individual  products,  the 
behaviour  with  concentrated  sulphuric  acid  is  useful. 
Tables  are  given  describing  the  behaviour  of  cotton  dyed 
with  the  different  dvestuffs  when  subjected  to  these  tests. 

—P.  F.  C. 


Tendering  of  cotton   dyed   with  sulphide  colours  ;    Process 

for  preventing  the .     (!.  E.  Holden.     .1.  Soe.  Dvers 

and  Col..  1910.  26.  76—78. 
The  author  confirms  Pilling's  conclusion  (this  J.,  1906. 
216)  that  the  tendering  after  dyeing  of  cotton  dyed  with 
sulphide  dvestuffs  is  due  to  the  presence  of  free  sulphuric 
acid  which  arises  from  the  oxidation  of  the  dyestuff  or 
from  the  oxidation  of  sulphurous  acid  coming  from  out- 
side sources.  This  liberation  of  sulphuric  acid  is  acceler- 
ated bv  heat,  and  by  exposing  samples  of  cotton  dyed 
with  various  sulphide  dyestuffs  to  a  temperature  of  120°  C. 
for  twenty  hours,  a  loss  of  strength  of  the  material  varying 
from  39 — 78  per  cent,  was  produced,  whilst  the  amount 
of  free  sulphuric  acid  liberated  varied  from  0-027- — 0-078 
per  cent,  on  the  weight  of  the  cotton.  All  methods  for 
preventing  tendering  rely  for  their  efficiency  either  on 
assisting  the  oxidation  of  the  dyestuff,  as  for  example 
bv  a  treatment  with  bichromates  and  acetic  acid,  or  on 
after-treating  the  dyed  material  with  salts  capable  of 
neutralising  free  mineral  acids.  The  methods  belonging 
to  the  latter  class  possess  a  common  disadvantage  in  that 
the  compound  used  for  impregnating  the  dyed  material 
is  soluble  in  water.  The  author  finds  that  this  drawback 
is  avoided  bv  precipitating  calcium  tannate  on  the  dyed 
material  (see  Eng.  Pat.  3087  of  1909,  this  J..  1910,  346). 

—P.  F.  C. 


Tendering  nl  cotton  oood*  dyed  with   sulphide   blacks.     L. 

E.  Vlic-.     .1.  Soe.  Dyers  and  Col..  1910.  26.  79—81. 

About  50  grms.  of  a  typical  sulphide  black  were  well 
washed,  dried,  and  finely  ground  and  then  exposed, 
apart  from  a  small  amount  required  for  the  estimation 
of  free  sulphur,  to  the  action  of  a  current  of  moist  air  at 
a  temperature  of  60° — 70°  for  20  hours.  The  dyestuff 
was  then  extracted  with  distilled  water  and  an  analysis  of 
the  colourless  extract  revealed  the  presence  of  2  per  cent, 
(on  the  weight  of  the  washed  sulphide  black)  of  free  sul- 
phuric acid,  unaccompanied  by  organic  sulphonic  acids. 
The  amount  of  free  sulphur  in  the  dyestuff  before  and 
after  exposure  to  air  was  then  estimated ;  it  was  0'686 
and  0-72  per  cent,  respectively.  The  whole  of  the 
sulphuric  acid  must  therefore  have  arisen  from  the  oxida- 
tion of  the  dyestuff.  The  author  suggests  that  the  dye- 
stuff  molecule  contains  loosely  connected  organic  sulphur 
groups  which  on  exposure  to  air  are  oxidised,  first  into 
complex  unstable  thiosulphonic  acids  and  afterwards 
into  sulphuric  acid. — P.  F.  C. 

Tin-resists  in  diazo-naphthol  dyeing.  F.  Binder,  pealed 
Note  X".  1041.  dated  Aug.  i,  1898,  and  Report  thereon 
by  R.  Federmann.  Bull.  Soe.  Ind.  Mulhouse.  1910. 
80.  50—51. 
Much  purer  whites  or  clearer  colour  effects  arc  obtained 
on  fabrics  dyed  with  naphthol  and  a  diazotising  solution, 
by  the  addition  of  glucose  to  the  stannous  chloride  resist. 
The  glucose  prevents  or  greatly  lessens  the  fixation  by  the 
t  in  of  decomposition  products  formed  by  the  action  of 
stannous  chloride  on  the  diazo-compound.  A  very  weak 
colour  is  obtained  from  a  yellow  resist  of  Persian  berries 
and  stannous  chloride  to  which  glucose  has  been  a' I 
owing  to  the  small  amount  of  tin  fixed.  Glucose,  how  c\  er, 
does  not  weaken  the  colour  obtained  with  resists  in  which 
tin  is  not  essential  for  the  formation  of  a  lake.  A  distini  I 
improvement  of  the  whites  is  found  also  to  result  from  an 
addition  of  glycerin  or  chloride  of  magnesium,  calcium 
or  aluminium  to  the  resist. — A.  S»u>. 


Blue  prints  on  cotton  obtained  by  the  combination  of  nitroso- 
dimethylaniline with  tannin  or  gallic  acid.  E.  Bechtel. 
Sealed  Note  No.  1053,  dated  Sept.  23.  1898,  and 
Report  thereon  by  E.  Stalder.  Bull.  Soe.  Ind.  Mulhouse 
1910.  80,  52—55." 

A  i>eep  blue  colour  is  obtained  by  printing  on  calico  a 
mixture  of  nitrosodimethylaniline  with  tannic  or  gauh 
acid,  steaming  and  then  passing  through  a  bichromate 
bath.  It  is  similar  to  the  colour  obtained  with  the  nitroso- 
compound  and  resorcinol.  Gallic  acid  gives  better  results 
than  tannin,  which  gives  duller  shades.  The  gallic  acid 
solution  required  is  prepared  by  dissolving  50  grms.  uf 
gallic  acid  in  250  c.c.  of  acetic  acid  and  adding  50  grms. 
uf  British  gum.  The  proportions  for  the  colour  mixture 
are  : — 20  grms.  of  the  nitroso  salt  M  (M.  L.  &  B.),  1  litre 
of  acid  starch  thickening.  ■£  litre  of  the  gallic  acid  solution, 
and  120  c.c.  of  oxalic  acid  solution  (100  grms.  per  litre). 
After  printing  the  cloth  is  steamed  for  3—4  minutes 
and  then  passed  through  a  bichromate  bath.  A  beautiful 
and  very  fast  blue  is  obtained.  Further  steaming  dulls 
the  colour  very  little  :  coloured  effects  can  therefore  be 
obtained  with  other  steam  colours,  which  is  not  the  ease 
with  the  blue  obtained  with  resorcinol.  Deeper  shades 
are  obtained  by  fixing  with  chromium  acetate  instead  of 
passing  through  a  bichromate  bath,  but  the  fastness 
is  not  increased.  The  combination  on  the  fabric  of 
nitrosodimethylaniline  and  gallic  acid  should  form  gallo- 
cyanine.  but  the  shade  obtained  is  duller  and  redder. 
It  is  supposed  that  the  nitroso-salt  is  partly  reduced  to 
dimethylparaphenylenediamine.  The  latter  mixed  with 
gallocyanine  (1  :  4)  gives  a  colour  very  similar  to  that 
obtained  by  condensation  on  the  fibre.  The  method  is 
very  similar  to  that  employed  by  Brandt  for  the  production 
of  deep  greys  from  nitrosodimethylaniline  (this  J.,  1909, 
1121).— A.  Sbld. 

Dizinc-formaldehydesulpho.rylate.     Becker.     See  VII. 

Patents. 

Washing  machine ;     A    continuous    .    permitting    of 

the  easy  recovery  of  the  products  removed  from  the  matt  rial. 
G.  Ma'lard.  First  Addition,  dated  Sept.  7.  1909.  to  Fr. 
Pat.  381.097.  Aug.  20.  1907.  Under  Int.  Conv..  June  30, 
1909. 

The  washing  liquor  is  contained  in  several  compartments 
and  is  forced  up  and  distributed  upon  the  material  as  it 
is  carried  over  the  compartments  on  an  endless  perforated 
belt.  The  sprays  are  placed  at  the  front  end  of  each 
trough  and  the  liquors  percolate  through  the  material 
and  fall  back  into  the  same  trough,  unless  by  the  removal 
of  liquor  from  the  preceding  trough  the  level  in  this  has 
fallen.  In  this  case,  by  the  action  of  a  float,  a  plate  which 
is  supported  on  a  horizontal  hinge  just  behind  the  washing 
pipe  is  drawn  forward,  and  the  liquor  falling  upon  the 
inclined  surface  is  projected  forward,  and  passes  through 
the  material  into  the  tank  in  front  of  that  from  which  it 
was  drawn.  The  washing  is  thus  carried  out  on  the 
counter-current  principle. — F.  II, 

Wool  scouring.     Schmid  Freres.     Fr.  Pat.  407.596,  Jan.  4, 
1909. 

Instead  of  treating  the  material  with  a  solution  of  soap, 
with  or  without  the  addition  of  alkali,  it  is  proposed  to 
submit  it  to  the  action  of  the  froth  or  lather,  produced 
by  boiling  a  soap  solution  to  which  an  alkali  or  other 
degreasing  agent  may  have  been  added.  The  degree  of 
felting  is  said  to  be  less,  there  is  less  loss  of  wool  fibre, 
and  the  time  required  for  thorough  cleansing  is  diminished. 

— F.  M. 


Fibrous   material--   uith   dye   or  other  liquors ;    Apparatus 

for  treating  .     The  Togs  Spinning  Co..   Ltd..  and 

J.    J.    Atack.    Patricroft,    Lanes.     Eng.    Pat.    11,881, 
May  20.   1909. 
A  suction  chamber,  provided  with  injector,  ejector,  and 
one  or  two  floats,  is  connected  by  a  pipe  with  a  series  of 
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.,.,1  spindles  on   which  aro  wound   the  cope  to  bo 
mi;  mounted  on  a    uitu  bli  can  ioi , 
ible   dyi    vat,    which  cnn    bo   raised   or    loworcd    i 
dh   the  earlier   and   .1   number  "I    fixed   tanks 

'  til)    lollll  ii cither  liquor    i  ; 

meeted  witii  the  suction  ■  hambi  i  and  the 
.  w  Inch  aro  prov  ided  with  stop- 
In  nperntion  I  he  liquor  is  drawn  from  tho  movabli 
..it  through  tho  fibres  into  the  Buction  chamber  bj  meana 
,f  th"  ejector  until  tho  chamber  is  full.  Tho  iKmIs  then 
by  closing   the  ejector  and   opening  tho  injector. 

• they  close  tho  suction  pipe  and  open  the 

nneeting  tho  solution  chamber  with  the  stati 

Kink  which  i>  oi  use.     'Ih''  liquor  in  the  chamber  is  then 

[riven  out  by  the  injector  into  the  stationary  tank,  whilst  a 

upply  of  liquor  (lows  therefrom  into  the  movable 

i peration  is  ropeated  until  the  liquor  beci  met 

thei    "I   the  stationary  tanks  is  sub- 

I  in  the  system  foi  t  h.  .  \li a usted  one  and  tho  opora- 
eontinued.    -P.  V.  t'. 


.   bleaching  and   walking  fabric   in    closed  vessels; 

aratu-i    for    -   — .     Erckens    tind     Brix.     Er.    Pat. 

<3,    Sept.    27.    I'm'.),      ruder    Int.    Oonv.,   April   21. 

rut  patent  refors  to  a  form  of  jigger  suitable  for  dyeing 

■■■Is  with   vat    and  sulphide  dyestufl's.      To    prevent 

n  of  the  dye  liquors,  air  is  excluded  by  means  of  a 

well-fitting  cover,  and  the  height  of  the  liquor  is  such  that 

lit   the  operations,  nil  the  rollers  aro  completely 

tnmersod.     Tho  jig  rollers  are  supplied  with  short  lengths 

4  material  to  which  the  ends  of  the  cloth  to  be  dyed  are 

ittaohed.  and  tho  cloth  is  wound  from  one  roller  to  the 

ither,  passing  over  a  guide  roller  placed  at  a  higher  level 

between  the  two.      This  guide  roller  revolves  freely  upon  an 

klle,  to  which  is  firmly  fixed  a  stirrup,  extending  the  whole 

length  of  the  roller,  at  such  a  distance  from  it  that  tho 

■loth  passes  easily  between  the  two.      When  the  end  of  the 

.loth  is  reached    however,   means  are  provided   whereby 

nip  actuates  the  reversing  gear  and  the  direction   of 

ih  is  automatically  reversed.     The  construction  and 

lotion  of  the  machine  arc  doseribed  in  detail,  with  reference 

to  numbered  drawings. — F.  M. 


Dyting  fabrics  at  width  ;    Machine  for  .     J.  Gamier. 

Pr.  Pat.  407,038,  July  23,    1909. 

Thi  ends  of  the  pieces  being  sewn  together  they  are 
drawn  through  the  dye-bath  (which  is  shallow  and  pivoted 
so  that  it  may  be  oscillated  if  desired)  and  delivered  by 
"f  a  "  eut'ling  "  arrangement  on  to  a  travelling  bed 
labovothc  machine.  A*  the  bed  travels  forward  tho  pieces 
are  drawn  down  into  the  dye-bath  and  tho  course  continued 
until  the  ilveing  is  completed.  The  speed  of  the  various 
parts  of  the  machine  is  regulated  so  that  there  is  no 
fraying  or  dragging  of  tho  pieces  and  no  liability  to  the 
formation  of  "  crimps." — F.  M. 


Artificial  fibres,   etc.  ;    Process  for  increasing  the   affinity 

of  for  dyestuffs.     Ffirst  Guido  Donnersmarck'-.  h. 

Kunstseiden-  und    Acetatwerke.     Ger.     Pat.     219,848, 
Oct.  11.  1908. 

Artificial  fibres,  which  have  been  treated  with  aldehydes 
^formaldehyde)  followed  by  the  action  of  acids  or  other 
dehydrating  agents,  and  then  washed  and  dried,  have 
little  affinity  for  dyestuffs.  They  may,  however,  be 
readily  dyed  if  they  are  first  treated  with  solutions  of 
alkali  hydroxides,  with  or  without  addition  of  oxidising 
agents,  such  as  hypochlorites.  The  caustic  alkali  solution 
may  vary  in  strength  from  1  to  35  per  cent.,  the  duration 
f  the  action'  depending  on  the  strength  used,  but  it  is 
preferable  to  use  the  more  dilute  lyes,  since  the  stronger 
ones  cause  shrinkage  of  tho  fibres  unless  they  are  kept 
under  tension  during  the  process. — T.  F.  B. 


Qofferinii  •  //■  i  /■. ,,//  yarn  ..  fab  nous 

sul'  / h    for    producing    permanent 

towards  '  moisture.     K.  A,   P.   During.     Ger, 

Pat    218,666,    April    -I,    1908.     Addition    to    Qei    Pal 
206,901,   May    I.    1901      i  ■     Pi     Pat.   387,664  o(    i'J08 ; 
tin     ,1.,    loos,    S.VI). 

Tit].  moi  toned    with    a    solution    of    albumin, 

casein,  etc.  dried  at  the  lowest  possible  temperature, 
and  i  lie  albuminoid  coagulated  by  hoi  calendering  with 
suitably  engraved  rolls,  or  by  pressing;  it  is  advantage*  □ 
to  complete  the  process  by  a  treatment  with  steam  or  a 
ohemical  coagulating  agent.  By  this  means  it  is  possible 
to  obtain  glossy  eneots,  quite  unaffected  by  steam,  on 
wool  or  half-wool  goods.  (See  also  Ger.  Pat.  217,679; 
this  J.,  1910,  340.)— T.  F.  B. 


Washable   coating ;     Method  of    providing  linen    and  the 

like   with  a  .     M.    Friedlander   and    P.   Tuebben, 

Gross-Lid itcit.  Ide.Qi  i ny.     Eng.  Pat.  23,547,  Oct  14, 

1909.     Under  Int.  Conv.,  Mar.  15,  1909. 

Cei.U'Loii.  and  a  small  quantity  of  white  wax  are  dissolved 
in  a  suitable  solvent,  such  as  acetone,  nod  the  Bolution 
applied  to  the  material  by  any  convenient   method.      The 
solvent   is  then   allowed  to  evaporate  having  a  washable 
coating  which  does  not  crack. — P.  F.  C. 


Fibrous  matt  rials  or  nihil,  ,  treating  [water- 
proofing]   .     J.    H.   Kctchcson.      Fr.  Pat.  407,016, 

Oct.  6,  1909. 

The  material  is  worked  under  vacuum  in  a  solution  of 
caoutchouc  or  some  other  similar  substance  and  is  after- 
wards exposed  to  a  current  of  air,  steam  or  gas  under 
pressure  to  remove  all  traces  of  the  solvent.  These 
operations  are  repeated  as  often  as  mav  be  necessarv. 

—P.  F.  C. 


Drying    wool    and    other    fibrous    materials ;     Machinery 

for  .     W.  McNaught,  Rochdale.     Eng.  Pat.  7523, 

Mar.  29,  1909. 

This  machine  consists  of  a  number  of  sections  arranged 
in  series.  The  wool  to  be  dried  is  led  into  the  first  section 
by  feeding  rollers  which  momentarily  hold  it  in  a  blast 
of  air  discharged  from  an  air  nozzle  and  then  release  it. 
It  is  then  carried  by  the  air  blast  into  a  chamber  of  such 
size  that  the  velocity  of  the  blast  drops  sufficiently  to 
allow  the  partially  dried  material  to  fall  and  he  immediately 
carried  out  of  the  chamber  by  delivery  rollers  which  feed 
it  into  the  second  section  of  the  machine.  Each 
chamber  is  provided  with  means  for  at  once  withdrawing 
the  moistened  air  from  the  machine  without  allowing  it 
to  come  into  further  contact  with  the  material. — P.  F.  C. 


Drying  of  wool  and  other  fibrous  substances.     H.  S.  Ellis 
and  C.  E.  Allsopp,  Bradford,  Yorks.     Eng.  Pat.  24,046 
of  1908  ;    date  of  application,  May  8,  1909. 
The  apparatus,   which  is  used  to  dry   fibrous  materials 
preparatory   to   ascertaining    their   absolute   dry    weight, 
consists  of  two  compartments.  2  and  3,  separated  by  a 
horizontal    partition,    4.    The    lower   compartment,    3,    is 
provided    with   an   electrical   heating   device,    6,   situated 
inside  a  channel,  6,  communicating  with  the  compartment, 
2.  by  a  central  opening  in  the  partition.  4.     Air  inters  at 
the  top  of  the  compartment,  3,  through  a  pipe.  7.  contained 
within    another   spiral    pipe,    S.    and    enters   the   heat 
channel.    0,   near   the    bottom    of   the    apparal 
drying   compartment,   2,   contains   a    receptacle,    10,   for 
holding  the  material  to  be  dried.     It  i  and 

makes  an  air-tight  joint   with  the  b.  titer 

oy Under,  12,  suspended  from  the  top  i 
a"space,  14.  being  left  between  the  bottom,  '• 
tion.  4.      Round  the  cylinder.  12.  closely  fit  15, 

enclosing   the   cylindrical   ring,   16,  which   surrounds  the 
space  14,  and  is  fastened  to  the  partition, 4.     The  sleevi  . 
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(May  16,  mo. 


IS,   -  formed 
the  bottom, 


with  .\  horizontal  partition,  17.  tit t hi-r  against 
9,  of  the  cylinder,  12.     Lateral  openings  are 


1  thread  on  bobbins;  Process  of .     V.  H. 

and  J.   C.    Hebden.     IV    Pat.   408.508,   Nov.   2,   1909. 
Under  Int.  Conv.,  Nov.  10,  1908, 

3e:   l  .S.Pat.  942.166  ofl909;  this  J.,1910.  209.— T.  F.  B. 

Bowiing  vegetable  fibres  dyed  with  rat  dyesiufjs  ; 

for    .     FarWerke     vorm.     Meister,     1  ucius.    and 

Bruninp.     Fr.    Pat.    407.787,    Oct.    11,    1909. 
Tnt.   Conv.,   Dee     24.    1908. 

See  Ger.  Pat.  218.254  of  1908  ;  this  J„  1910. 419.— T.  F.  B. 

Printing    plates  ;     Process   for    preparing    half-tone   . 

H.    Streeker-Aufermann.     Fr.    Pat.    408,259.    (let.    5 
1909.     Under  Int.  Conv.,  Nov.  25,  1908. 

See  Eng.  Pat.  3699  of  1909  ;    this  J.,  1910,  269.— T.  F.  B. 

Prints,  etc.  ;    Process  of  mating  fast  grey  .      G.  Eng), 

Assignor    to    Soc.    Chem.    Industry    in    Basle.    Basle. 
Sv  itzerland.     U.S.  Pat.  954.273.  April  5.  1910. 

See  Eng.  Pat.  20.312  of  1909 :  this  J..  1909.  1246.— T.  F.  B. 


made  in  the  sleeve  both  above  and  below  the  partition.  17 
which  is  itself  provided  with  openings,  22.  Corresponding 
openings,  24,  25  and  26  are  arranged  in  the  cylinder,  12, 
the  ring,  16,  and  the  bottom,  9,  respectively.  These  valve 
openings  are  so  arranged  that  when  the  partition  valve 
is  open,  the  upper  sleeve  valve  is  also  open  and  the  lower 
sleeve  valve  closed,  so  that  the  waste  heated  air  that  has 
passed  through  the  material  in  the  receptacle,  10,  can  pass 
away  through  the  annular  space  between  the  pipes,  7  and  8. 
When,  however,  the  valve  in  the  partition  is  closed,  the  upper 
sleeve  valve  is  also  closed,  but  the  lower  sleeve  valve  is 
open  and  the  heated  air  passes  into  the  annular  space 
between  the  cylinder,  12,  and  the  walls  of  the  compartment, 
2.  In  operation,  air  is  drawn  through  the  pipe,  7,  into  the 
central  channel,  6,  where  it  is  heated  to  the  desired  tem- 
perature. It  then  passes  into  the  space,  14,  through  the 
holes,  22  and  26,  in  the  valve-plate,  17,  and  the  bottom,  9, 
respectively,  and  afterwards  through  the  material  contained 
in  the  receptacle,  10,  which  is  freely  suspended  from  the 
arm  of  a  balance  through  a  hole,  37,  in  the  cover  38. 
After  passing  through  the  material,  the  air  passes  into 
the  cylinder,  12,  and  through  the  holes,  24  and  20,  into  the 
outer  compartment,  2.  whence  it  travels  into  the  pipe,  8, 
and  out  of  the  machine. — P.  F.  C. 


Bleaching   fabrics,    threads,    and   other   material ;     Process 

for   .     A.    Margotin,    Reims,    France.     Eng.    Pat. 

19.776,  Aug.  28,  1909.  Under  Int.  Conv.,  Sept.  18, 
1908. 

SeeFt.  Pat.  403,245  of  1908;  this  J.,  1909,  1311.— T.  F.  B. 


I 


Printing-plates  :     Process    for    preparing    iji 

manner.    H.   S.  Aufermann.  Munich,  Germany 
Pat.  954.412,  April  12,  1910. 

See  Eng.  Pat.  3699  of  1909  ;   this  J.,  1910,  269.— T.  F.  B 


VII.— ACIDS;    ALKALIS;     SALTS;    NON- 
METALLIC    ELEMENTS. 

Iron-pyrites  ;'   Analysis   of .       W.    Vilstiup.     Chem.- 

Zeit.,  1910,  34,  350—351. 

Sulphtjk  and  iron  are  best  determined  by  Lunge's  usual 
method  in  about  0-5  grm.  of  the  dried  finely'ground  ore 
and  the  other  important  constituents  as  follows:  12"> 
grms.  of  the  ground  ore  are  moistened  (in  a  tall  Jena  glass 
beaker)  with  10  c.c.  of  water  and  1  c.c.  of  concentrated 
sulphuric  acid,  and  concentrated  nitric  acid  added  until 
frothing  ceases.  The  mixture  is  evaporated  to  a  pulpy 
consistence  and  then  extracted  with  boiling  water  ;  the 
liquid  is  decanted,  and  the  residue,  after  heating  with 
aqua  regia  and  expelling  the  excess  of  acid,  is  washed  in'o 
the  liquid  which  is  made  up  to  250  c.c,  and  filtered  through 
a  dry  filter.  Lead  is  determined  in  the  residue,  by  washing 
with  water,  boiling  with  concentrated  ammonium  acetate, 
filtering  the  solution  and  precipitating  the  lead  with  dilute 
sulphuric  acid.  Of  the  filtered  liquid,  from  the  250  e.c. 
flask,  200  c.c.  (  =  10  grms.  of  ore)  are  taken  and  sulphuretted 
hydrogen  passed  through  until  the  precipitated  sulphides 
mat  together  ;  the  precipitate  is  filtered  off  and  washed, 
and  the  filtrate  and  washings  made  up  to  500  c.c.  From 
the  mixed  sulphides  of  copper,  arsenic,  and  occasionally 
antimony,  arsenic  is  extracted  by  ammonium  carbonate, 
and  precipitated  from  the  solution  by  sulphuric  acid. 
The  precipitation  is  only  quantitative  if  sulphuretted 
hydrogen  is  passed  into  the  acid  liquid.  The  arsenic 
sulphide  is  washed  into  a  Gooch  crucible,  washed  with 
alcohol  and  carbon  bisulphide,  dried  at  100°  C.  and 
weighed.  The  residual  copper  (and  antimony)  sulphide  is 
boiled  for  a  few  minutes  with  freshly  prepared  concentrated 
ammonium  sulphide  solution,  the  mixture  filtered,  and  the 
precipitate  washed  with  boiling  water.  The  wet  filter  and 
copper  sulphide  are  burnt,  ignited,  and  the  copper  oxide 
weighed.  Of  the  filtrate  from  rhe  mixed  sulphides  (made 
up  to  500  c.c).  50  c.c.  (  =  1  grm.  of  ore)  are  taken,  boiled 
to  expel  sulphuretted  hydrogen,  the  iron  oxidised  with 
nitric  acid  and  then  precipitated  by  ammonia  in  tht 
presence  of  ammonium  chloride.  The  precipitate  must  be 
dissolved  in  hydrochloric  acid  and  repreeipitated  4  times 
to  ensure  that  it  is  free  from  zinc.  Alternatively  the  pre- 
cipitated ferric  hydroxide  can  be  dissolved  in  hydrochloric 
acid,  the  solution  neutralised  with  ammonia,  and  the  iron 
precipitated  bv  ammonium  nitrite  or  ammonium  acetate. 
The  united  filtrates  from  the  iron  are  made  strongly 
ammoniacal,  heated  to  boiling,  and  the  magnesium  and 
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,./  from   ii  I,      u/acture  of .     P.   Haber. 

Cli.'in..  1910,  23,  684  689.  (Compan 
Bernthson,  this  J.,  1909  Tin'..  Eydo,  this  J.,  1909, 
1214) 

in:  quantity  of  tixr.l  nitrogen  required  yearly  is  .">     In6 
\   umlly   more  than    In8   tons  are   received   on   tin- 
tile  earth  from  the  rainfall  in  the  form  "1  nil 
liv   eloelrie  discharges   in   the  atmosphere.      But 
i  dilute  to  he  of  value  to  agiieulture.     To  produce 
nitrates   commercially   from   atmospherio 
itrogcu  it   is  essential  (1),  that   tho  nitrogen  compounds 
i  |»i   unit  of  electric  energy  shall  have  a  consider- 
l,lv  greater   value  than  the  cost  of  the  energy  ;    (2),  the 
ration  of  the  nitrogen  compounds  formed  must   he 
high  ;     (3),    tho  apparatus    must    be    relatively 
though  at  the  same  time  capable  of  dealing  with 
ilumes   of  air.     In   Germany   the    price   of   power 
from  coal  per  kilowatt-year  is  M.  210  (£105s.7d.), 
the  fixed  nitrogen  produced  per  unit  is  only  north 
I.   168   (£8  4s.  6d.).     The  cost   of  water  power  is  only 
in    El  9s.  4d.  to  i'l    19s.  2d.)  per  kilowatt-year, 
ty  the  various  processes  the  yield  of  nitric  acid  per  kilo. 
ratt-year    varies   from   500   to    ti.'Ht   kilos.     The   highest 
oiicentration  of  nitric  oxide  at  present  obtained  technically 
-  J-.">  per  cent.  :    it  varies  from  1  per  cent,  to  2\  per  cent. 
'he  proportion  of  nitric  oxide  depends  on  an  ever  varying 
quilibrium   and   is   greater   the   higher   the   temperature, 
'he   lower    the    temperature   the   less   readily   tho    oxide 
ornieil  decomposes  again.      On  this  hypothesis  the  colder 
he  are  the  less  should  be  the  yield   of  nitroso    products, 
nit  this  is  contrary  to  experience.     With  a  cool  arc  a 
oooentration   of   !•    per   cent,    of   nitric   oxide     has    been 
ilitained  in  laboratory  experiments.     When  the  pressure 
■   lowered   a    maximum   concentration   of   nitric    oxide   is 
cached  at  150  mm.  of  mercury,  and  this  maximal  eoncen- 
ration    is    greater    the    stronger    the    current    employed. 
i  that  the  electric  discharge  first  of  all  brings 
boat    an    electrical    equilibrium    between    nitric    oxide, 
litrogen  and  oxygen  in  which  more  nitric  oxide  is  present 
liau    in    the    chemical    equilibrium,    but     the    difference 
wtween  the  electrical  and  chemical  equilibria  can  onlj   be 
naintaincd  so  long  as  the  rate  of  thermal  decomposition 
>f  nitric  oxide  is  not  too  rapid.     The  more  the  temperature 
•  d   the   more   chance    therefore   of   maintaining  a 
.igh    proportion    of    nitric    oxide.     Technical    difficulties 
far  stood  in  the  way  of  making  use  of  an  apparatus 
itha  tool  are.  whereas  three  processes  are  working  satis- 
ictorilv  with  the  uncorded  arc.     Sehonherr's  process  at 
gives  the  best  yield  of  nitric  oxide.     It  is  not  yet 
lear   whether   the   decomposition   of  nitric   oxide  during 
ooling  is  a  pure  function  of  temperature  and  concentration 
r  whether  other   more  complicated   causes  are  at    work. 
I   flame  is  burnt  under  8 — 9  atmospheres  pros-ure. 
f  nitrogen  are  produced  and  a  10  per  cent,  solutil  n 
f  nitric  acid  may  be  obtained  by  burning  hydrogen  in  a 
0  per  cent,  oxygen-nitrogen  mixture.- — E.  F.  A. 

Citric  acid  and  nitrate*  :   New,  'fry  sensitive  colour-reaction 

lor .     J.  Schmidt  and  H.  Lumpp.     Ber..  1910,  43, 

794—797. 
'he  new  reagent    is   the   solution    in    concentrated   sul- 
huric    acid  of   di-9  :  10-monohydroxyphenanthrylamine. 
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quantity,  do  not  produce  the  same  coloration.     Othei  deri- 
vatives of  phenanthrene,  viz.,  9  bydroxyphenanthrene,  di- 
fl-  ph'ii  uithrvlannne.  di-3-bromo    9-  phetianthrylamine — 
also   "i       oolo urations  with  i.n  iout    oxidi  ing   i 
table  oi   whioh  is  given  in  the  paper, — J.  T.  D. 

Hydrates;     Non-dehydration   of Su    ai  ohol. 

r.   A    II.  Sohreij a]  et        Chi  m     H  i      blad,  1910,  7, 

L'll     -Jit;,     ('hem.  Zentr.,   1910,  1,  1316. 

I     ,  ,ii, posed  of  water,  alcohol,  and  an  anhydrous 

salt,  in  whioh  e  hydrate  is  foi  med,  two  mixtures  of  alcohol 
and  water  exist  which  possess  the  chat  wtei  of  saturated 

solutions.  The  author  names  the  one  poorei  in  alcohol 
the  "lower  saturated  solution."  and  the  one  richer  in 
alcohol  the  "  upper  saturated  solution."  A' i ue, hi  ■  all  ohol 
ol  lowerconeenl  raiion  I  han  I  he  "  lower  sat  mated  -,,lution  " 
hydrates  the  anhydrous  salt  and  leaves  the  hydrate  un- 
altered ;  aqueous  alcohol  of  higlni  concentration  than  the 
"upper  saturated  solution"  dehydrates  the  hydrate  and 
leaves  the  anhydrous  salt  unaltered;  aqueous  alcohol  of 
intermediate  concentration  loaves  both  the  hydrate  and 
anydrous  sail  unaltered.  The  compositions  of  the  two 
saturated  solutions  vary  with  the  temperature,  but  for  a 
given  temperature  can  be  ascertained  graphically.  If  in 
a  triangle  of  which  tho  corners,  Z,  W,  A.  represent  the 
anhydrous  salt,  water,  and  alcohol  respectively,  a  point, 
H,  on  the  side,  Z\V,  represent  the  hydrate  of  the  salt 
and  a  point,  X.  inside  the  triangle  represent  the  com- 
position of  tin-  solution  in  equilibrium  with  tho  hydrate  and 
tho  anhydrous  salt,  then  the  points  of  intersection  of  lines 
drawn  from  Z  and  H  through  x  with  tho  side,  WA,  repre- 
sent the  composition  of  tho  "  lower  saturated  solution  " 
and  the  "  upper  saturated  solution  "  respectively.  The 
"  lowor  saturated  solution"  is  formed  at  all  temperatures 
at  which  the  hydrate  is  .stable,  but  the  "  upper  saturated 
solution  "  only  when  the  point,  x,  falls  within  the  triangle, 
HWA.  If  X  fall  within  the  triangle,  HZA.  then  the 
hydrate  cannot  be  dehydrated  by  absolute  alcohol,  but 
only  by  a  solution  of  the  anhydrous  salt  in  absolute  alcohol 
containing  more  of  the  salt  than  corresponds  with  the 
point  of  intersection  of  a  line  drawn  from  H  through  X 
with  the  aide,  ZA.  Experiments  were  made  with  the 
hydrates:  BaCl.,2H.,0;  BaCl2H20;  Li3SbS,.10H2O  (or 
9H20)  ;  Li3SbS4;8iH20;  CuCL,  2H20,  and  CuSO4.H,0. 
The  results  show  that  the  hydrates.  Cu('l2.-lli> 
and  CuS04.H20.  at  30°  C,  and  the  hydrate.  Li.SIS, 
10H.O  (or  0H2O)  at  10°  C,  cannot  be  dehydrated  by 
absolute  alcohol.  The  hydrate,  Li,SbS„8JHjO,  can  be 
dehydrated  by  absolute  alcohol  at  30°  C  and  the  two 
hydrates  of  barium  chloride  both  at  30°  and  at  60°  C. 

— A.  S. 

Potassium   sulpliate  ;    Solubility   of   ;   in   concentrated 

solutions  of  non-clcctrolytes.  J.  J.  Fox  and  A.  J.  H. 
Gauge.  Trans.  Chem.  Soc.,  1910,  97,  377—385. 
It  has  already  been  shown  (this  J..  1!M10.  521)  that  the 
solubility  of  "potassium  sulphate  in  water  at  2 
decreased  to  a  marked  extent  by  the  presence  of  potassium 
acetate  and  that  the  rate  of  decrease  is  greatest  with  dilute 
acetate  solutions.  The  effect  of  certain  non-electrolytes 
at  the  same  temperature  on  the  solubility  of  potassium 
sulphate,  has  now  been  tried.  The  substances  selected 
were  ethyl  alcohol,  ethylencglycol,  glycerol,  mannitol. 
chloral  hydrate,  sucrose."  acetone,  and  pyridine.  In  all 
these  eases  the  solubility  is  depressed,  although  the  effect  is 
less  pronounced  with  potassium  acetate;  as  a  rule,  also, 
the  rate  of  decrease  is  greatest  with  the  dilute  solutions. 
Plotting  the  solubilities  against  the  percentage  com- 
position of  the  aqueous  solution,  it  is  found  that,  as  the 
number  of  hydroxy]  groups  in  the  molecule  increases,  the 
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precipitating    effect     of    the    non-electrolyte    decreases. 
Thus,   alcohol   and   chloral   hydrate   are   of  much  more 


influence  than  glycerol  or  sucrose, 
ing  effect  is  possessed  by  acetone. - 


The  greatest  precipitat- 
-F.  Sodk. 


Perboratf  ;    Th>    assay  of  .     E.  K.  Farrar.     ,1.   Si  i 

Dyers  and  Ool.,  1910,  26.  SI— 82. 

A  KNOWS  weight  of  the  perborate  in  the  solid  condition 
is  added  to  an  excess  of  a  solution  of  ferrous-ammonium 
sulphate  in  water,  which  has  been  acidulated  with  sul- 
phuric acid.  Potassium  thiocyanate  is  next  added  as  an 
r  and  the  ferric  iron  is  estimated  by  titrating  the 
solution  with  a  standard  solution  of  titanous  chloride. 
An  alternative  method  of  analysis  consists  in  adding  a 
known  amount  of  the  perborate  to  a  known  amount  of 
titanous  chloride  Bolution,  which  nm-t  be  in  excess  (the 
operation  being  performed  in  an  atmosphere  of  carbon 
dioxide).  The  excess  of  titanous  chloride  is  then  estimated 
by  means  of  a  -tandard  solution  of  iron  alum,  again  using 
-mm    thiocyanate    as    indicator. — P.F.C. 

Calcium    ferriies.     E.    J.     Kohlmeyei    and    S.    Hilpert. 
Metallurgies  1910,  7.  225—245. 

In  continuation  of  previous  work  (see  this  J..  1010,  85).  an 
equilibrium  diagram  was  obtained  from  the  cooling  cuivi  - 
of  the  fused  products  of  forty-four  mixtures  of  lime  and 
ferric  oxide,  containing  from  five  to  ninety-five  per  cent. 
of  lime   (see  fig.).     The  melted  product  was  analysed  in 
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each  case.  The  formation  of  five  calcium  ferrites  is 
indicated  by  the  diagram,  corresponding  to  the  following 
compositions,  3CaO,Fe203 ;  3CaO,2Fe,.03 :  CaO,Fc„03;  2C'aO, 
3Fe,03  ;  and  CaO,  4Fe,03.  The  first  and  last  of  these  were 
not  fusible  without  decomposition.  All  the  ferrites 
evolved  oxygen  when  strongly  heated,  the  loss  inn 
■with  time  and  temperature  as  well  as  with  the  ferric 
oxide  content.  The  compound,  CaO.Fe203,  had  the 
lowest  melting  point.  1200°C.  and  crystallized  in 
needles.  The  commencement  of  the  melting  point  curves 
was  as  a  rule  at  the  eutectic  point,  and  the  formation  of 
ferrite  began  before  the  melting  point  was  reached.  The 
latent  heat  of  fusion  was  greatei  when  the  lime  was  in 
excess,  than  when  the  ferric  oxide  predominated.  Tin  spe*  ific 
gravity  did  not  increase  proportionally  to  the  ferric  oxide 
content.  From  pure  ferric  oxide  to  the  equimolecular 
composition,  the  specific  gravity  was  very  little  less 
than  the  value  for  ferric  oxide,  and  from  tin-  com] 
it  fell  rapidly  till  that  of  lime  was  reached.  It  was  found 
that  the  ferrites  were  attached  by  solvents  with  greater 
difficulty  than  the  corresponding  silicates.  The  melting 
point  of  the  mixture  corresponding  to  CaO.  Fc20„  SiO„. 
J205  C.  The  temperature  of  reduction  of  ferric 
oxide  by  hydrogen  was  found  to  be  293°  C,  and  the  effect 


of  an  increase  in  the  lime  content  was  to  raise  the  tem- 
perature in  some  cases,  and  to  lower  it  in  others,  without 
being  in  anv  wa\  in  accord  with  the  equilibrium  dias 

—A.  I 

Bromine;    Colorimetrie   determination    of  small  qvantitiet 

of ,  in  thi  presi  nee  of  ianjc  quantities  of  chlorini  and 

small  quantities  of  iodine.     \Y.    J.   Dibdin   and   L.   H 
Cooper.     Analyst.  1910.35,  159—161. 

The  process  depends  on  the  liberation  of  bromine  and 
iodine  by  the  interaction  of  free  chlorine  with  a  bromide 
and  an  iodide.  The  authors  ha^e  found  that  bromine 
and  iodine  are  not  so  soluble  in  a  strongly  acid  i 
solution  of  chlorine,  as  in  chlorine  water  j»r  se,  but  that 
iodine  is  the  more  soluble  in  the  acid  solution.  The 
method  is  based  on  this  difference  of  solubilities,  A 
convenient  quantity  of  the  sample  is  placed  in  a  Nesslsi 
glass  of  100  c.c.  capacity,  10  c.c.  of  sulphuric  acid  [80 
per  cent,  by  vol.)  are  mixed  thoroughly  with  the 
and  a  saturated  aqueous  solution  of  chlorine  is  added 
gradually  until  a  maximum  coloration  is  obtained.  In  a  num- 
ber of  estimations  made  thus,  using  known  quantities  of 
bromides  and  iodides,  figures  wereobtained  for  bromide  found 
with  an  error  of  from  -f  0-013  to  -  0-0003  grm.  per  litre, 
and  it  is  pointed  out  that  the  error  varies  with  the  amount 
of  iodine  present  ;  in  a  solution  containing  half  as  mud, 
iodine  as  bromine,  the  results  arc  fairly  accurate,  and  when 
the  solution  contains  one-third  as  much  iodine  as  bromine, 
the  results  are  very  accurate. 

Iodine  may  be  determined  in  a  similar  manner,  using 
instead  of  chlorine-water,  bromine-water,  prepared  by 
dissolving  2  c.c.  of  bromine  in  200  c.c.  of  concentrated 
hydrochloric  acid,  and  diluting  20  c.c.  of  the  solution  to 
one  litre.— E.  C.  V-E. 

Sulphides;  Action  of  sulphur-solvents  on  metallic .      E, 

Jordis    and    E.    Schweizer.     Z.    angew.     Cheni.,    1910, 
23,  577—591. 

Metallic  sulphides  were  prepared  in  the  wet  and  in  the 
dry  way,  and  extracted  with  carbon  bisulphide,  benzene 
and  ethyl  alcohol,  in  a  modified  form  of  Soxhlet  extractor. 
The  authors  conclude  that :  ( 1 ).  Sulphides  corresponding 
with  the  formula,  MSn,  are  exceptional  and  obtainable 
only  under  special  conditions  by  igneous  synthesis.  (2). 
When  prepared  in  the  wet  way,  sulphides  always  contain 
water,  even  after  drying  at  100°  C,  and  nearly  alv 
contain  sulphate,  which  is  only  partly  due  to  oxidation ; 
SH-groups  are  common,  and  the  sulphides  usually  contain 
more  than  their  equivalent  amount  of  sulphur.  (3).  The 
amount  of  free  sulphur  is  not  equivalent  to  the  amount 
that  would  be  produced  from  hydrogen  sulphide  by  tin- 
reduction  of  "  metalli-sulphide  "  to  "  metallo-sulphide," 
as  was  formerly  supposed  ;  nor  does  its  amount  increaso 
with  rising  temperature,  as  it  should  according  to  the  old 
theory  ;  on  the  contrary  it  decreases.  (4).  The  results 
of  the  interaction  of  metals  and  sulphur  at  high  tempera- 
tures depend  on  the  temperature,  time,  and  pressure, 
and  are  different  for  each  metal.  (5).  Most  sulphides  lose 
sulphur,  when  extracted  with  a  sulphur-solvent,  the  degree 
of  desulphurisation  varying  with  the  method  of  prepara- 
tion and  previous  history  of  the  sulphide.  Sulphides, 
prepared  in  the  wet  way,  and  certain  minerals,  lose 
more  sulphur  the  higher  the  boiling  point  of  the  solvent 
used  for  extraction,  the  above-mentioned  sulphides  being 
at  times  very  considerably  decomposed.  The  amount 
of  sulphur  left  in  a  sulphide  after  extraction,  is  usually 
less  than  the  equivalent  amount,  but  the  appearance  of 
the  sulphide  remains  practically  unaltered.  (6).  In 
the  case  of  multivalent  metals,  the  lower  sulphides  are 
more  stable  than  those  that  contain  more  sulphur  relatively 
to  metal,  the  mineral  marcasite.  which  is  very  stable, 
being  an  unexplained  exception.  (7)-  More  sulphur  is 
lo^t  when  the  extraction  takes  place  in  the  presence 
water,  certain  precipitated  sulphides  being  quantitatively 
decomposed  with  formation  of  hydroxides.  The  hydroxi- 
dation,  however,  is  not  brought  about  by  the  action  of  the 
water  as  such,  but  is  due  to  constitutional  peculiarities 
of  the  sulphides  in  question.  (8).  All  the  observations 
tend  to  prove  that  sulphur  does  not  quite  lose  its  physical 
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pcciallj    its  vapour   pressure  when  in 
it  ion  with  metals  ;    ill  tlu«  case  of  sulphides  pn  |  ircd 
I   «  iy,  the  chemical   prop-i  ties  ol   the     olut  ii  m  . 
the  (HI    anil  Ml  groups,  also 

I     in    H    soli.  I 

hi  lit  v.  the  extremes  I  till'  very  easily  ileei  m 

ono   hand,  ami    von      ta  bl    i  n   the  other. 

.  h  Ineli  fin  in  coll  nd.il    olut  ion     «  il  b  hydro- 

phidc,  yield  colloids  containing   more     ulphui    than 

did  sulphides.     (II).  \\  hen    ulphidi      o{  the 

pi  eeipitati  d    foi    ano-lj  tii   il   purp    i 
tnpisil  ion  ol   the  precipitates  musl    !«    detei 
r    » hieh    pui  pose    1 1"-   author    rci  ommend     hi 
straction,   the   pro  i        I. .-mil'   .'I  o   a  ppli<  abli 
mining  the  vapoui   .  of  the  sulphui   pi  i 

ralphur-containing  ipounds.     0.  B, 

formates;     Hi during    action    oj    ■ — —    i 

mpounds.     M.  Vournasos,     Comptea  rend., 
1010,  150.  922-923 

nation  of  his  work  on  the  reducing  action  of  the 
gen    produced   on    heating   alkali    formates 
1910,  351),  the  author  has  found  that  a  mixturi 
alkali   formate   and    boron    nitride    yields   amorphous 
isei     -  mixture  of   hydrogen,  ammonia,  and 
boride,    which    bums    with    a    greenish     llame. 
ind    metaborates    are    not    reduced    on     heating 
ith  alkali  formate.     Most  metallic  compounds,  according 
i  the  author,  are  reduced  to   the  metal,  this  being  the 
,se   for   example    with    alkali    tungstates,    molybdates, 
inadates,  and  uranates,  and  the  chlorides  of  tungsten, 
olybdenum,     vanadium,    and    uranium.     The    method 
ay  be  used  for  the  toxicological  detection  of  mercury, 
be  substance  is  heated   with  sodium  formate,  and  the    I 
,-drogen  gas   liberated,   charged   with   mercury   vapour, 
ignited,  the   llame   being   directed   against   a   plate   of 
iglazed  porcelain  ;    the  mercury  produces  a  black  stain- 
eduction  of  metallic  nitrates  by  sodium  formate  sonie- 
■•t  takes  place  explosively. — A.  S. 

jrfcon  bisulphide  :    Change  of into  a  gaseous  product 

labli  mul  explosive  near  ihi  temperaluri  of  liquid 
air.  .1.  Dewar  and  H.  0.  Jones!  l'roc.  Roy.  Soc., 
I'.'lo.  A83.  526—529. 

he  authors  find  that,  when  a  rapid  current   of  carbon 
sulphide   vapour,   at   a   pressure   of     about    1    mm.,   is    ; 

i  to  the  action   of  the  silent   electric   discharge, 

is  partially  decomposed  into  sulphur  and  a  new  volatile 

Iphlde    of    carbon,     probably    carbon     monosulphide  ; 

ndensed,  alon^'  with  unchanged  carbon  bisulphide, 

the  temperature  of  liquid  air,   and   polymerises  at  a 

ghtly   higher   temperature    with   explosive    violence,   to 

ve  a  brown  solid  which  is  apparently  identical  with  the 

'"«n   polymeric  form  of  carbon  monosulphide  (this  J., 

¥1).     The   new  gas   is  not    completely   destroyed 

iing    the    gaseous     mixture    from     the     ozeniser 

pidly  through  a  short  length  of  red  hot  tube  ;   it  quickly 

•    the   ordinary   temperature,    even    at    low 

wsures  and  in  the  presence  of  a  large  excess  of  carbon 

sulphide. — F.   Sodx. 

rrons  compounds  of  nitric  oxide.     W.   Manchot  and  F. 
Huttner.     Annalen,  1910,  372,  153—178. 

SE  amount  of  nitric  oxide  taken  up  by  ferrous  sulphate 

-  been  determined  in  a  special  apparatus  under  various 

ndition>.   Ferrous  sulphate  solution  was  tried  at  diffen  ni 

ions,  then  with  the  addition  of  varying  amount; 

irie  or  hydrochloric  acids,  also  of  certain  organic 

Under  none  of  these  circumstances  was  it  found 

issible   to   make   compounds   containing   for   one   atom 

iron  more  than  one  molecule  of  nitric  oxide.     When 

"liol  is  added  to  a  concentrated  solution  of  the  compound 

ferrous  sulphate^it h  nitric  oxide,  a  dark  brown  crystal- 

ie  substance  is   precipitated.     It  has  the  composition, 

M '.  13H«0,  but  loses  nitric  oxide  on  standing.     It 

liar  tablets.      A  solution    of 

Iphate  was  saturated  with  nitric  oxide  and  allow,  d 

drop  into  icc-eold,  concentrated  sulphuric  acid.      Small 


red  crystalline:  leaflets  separated  out.whioh  had  thei 

P  si  i,. mi.     The  authoi    point      o  it   that   in    the 

ferrou      ulphate  test  fi trati  i  ated  sulpl 

iieu l  and  a  oonsidi  rable  exoest  ol  I a     ulphate  mn  I  1 1 

used.—  I'.  Shun, 

•  un  of on  solutions  of  ferrii 

\    Tingle.     J     iraei    •    ■  m.  Boo.,  1910,  32.  640—641. 

I  in     ...  lot      oh  ■  i  yal hi     J.,    L909,    522)   oi    the 

m  moval  of  iron  from  ferric  i  hloride  solution  bj  meat 

ooke  ha    bi  i  a  i  rt<  adi  d  to  i  oki  can  Eullj  h 

with  aqv  •  regia)  from  Bulphui  comp  No  iron 

ike  thus  purifii  d,  from  an  ati  ly 
)    io  solution  oi  ii  trie  chloride  undi  r  «  varietj   i  I 
-lit  ion  .  1 1"  ugh  a  pari  bl  the   all  wai  a  dui  i  ious 
\\ .  II.  I'. 

Sili         .    Chemistry  of  metallic .     E.  Jordis  am!  P. 

Lincke.     J,     prakt.    Chem.,   1910,  81,  289—314.     (See 

also  this  J.,   1906,  1043;    1908,  334  | 
Tut-:    authors    have    investigated    the    reaction    between 
solutions    of    ferric    chloride    and    sodium    silicate.     Thi 
chief  result   is  the  proof  obtained  of  the  importani 
time  as  a  factor  in  the  reai  tidn,  in  addition  to  the  i  ffi  i  I 
produced  by  variations  in  the  concentration  and  temp  ra 
ture.     The  course  of  the  reaction    can   be    followed   bj 
quantitative  analysis,     The  colloidal   phenomena,  which 
are  typical  ones,  were  eloBely   studied.     In   all  cas< 
was  found  that  the  gel  formed  was  not  simply  a  colloid 
existing  previously  as  a  sol,  but  that  the  difference  is  a 
chemical  and  not  a  physical  one. — A.  Sbld. 

Corrosive  sublimate  and  calomel ;    The  system .      W 

P.   A    .looker.     Chem.   Weekblad,    1909,6,1035—1038. 
Chem.  /.nil..  1910,  1,  1417. 

Mercuric  chloride  melts  at    277°  C.  and  boils  at  301°  C. 

On  gradual   addition   of  nicrcun.us  chloride,  the  melting 

point  sinks  to  271°  C,  the  eutectic  point  ;    the  eutei 

contains  less  than    12   per  cent,   of  mercurous  chloride. 

If  so  much  mercurous  chloride  he  added  that  on   boding, 

a  portion  remains   behind   in   the   solid    form,    the    b.pt. 

of  the  solution    is   304    C,   and    it    contains    12   per  cent. 

of  the  mercurous  compound.     Mercurous  chloride  appears 

to  sublime  at  373°  C— A.  S. 

Chlorides    of   boron    and    arsenic;     Reduction    of   by 

means  of  hydrogen  and  the  silent  electric  discharge.  A. 
liesson  and  L.  Founder.  Comptes  rind..  1910,  150. 
872—874. 
The  authors  have  subjected  the  chlorides  of  arsenic  and 
boron  in  the  presence  of  hydrogen  to  the  action  of  the 
silent  electric  discharge  (see  this  J.,  1910,  151).  In  the 
case  of  arsenic  a  mirror  is  formed  and  a  Mack  powder. 
The  product  has  approximately  the  composition,  AsnCl. 
When  heated  in  a  vacuum  it  is  decomposed  into  arsenic 
trichloride  and  metallic  arsenic.  When  boron  trichloride 
and  hydrogen  are  passed  through  the  apparatus,  sparking 
takes 'place.  Free  boron  was  obtained,  but  there  was  no 
evidence  of  the  formation  of  a  subchloridc. — F.  Stirs. 

Dizinc-formaldehydestdphoxylate.     W.  Becker.     Bcr..  1910, 

43.  856-857. 
Eighty  grms.  of  zinc  dust  were  mixed  with  400  grins,  of 
water,  anil  the  mixture  saturated  with  sulphur  dioxide, 
being  cooled  during  the  operation.  The  calculated 
quantity  of  formaldehyde,  in  aqueous  solution,  was 
then  added,  and  the  solution  filtered,  and  allowed  to  stand 
for  two  days  at  a  temperature  of  6°— 8e  '  .   ■     ■  were 

thus  obtained  which,  alter  purification  with  water,  alcohol, 
and  ether,  had  the  eomp  n  and  reducing 

Baden's  dizinc-formaldehydi  -ulphoxylate.  ZnS>02,  HjU, 
H.O  +  "H.O.  By  warminL'  the  original  solution, 
after  filtering';  on  the  water-hath,  for  one  hour,  crystals 
of    the    compound.    ZnSCW   I     < '.H,"-     «  tted- 

The  anhydride,  Zn.,S2D7.t  ',,He.  mentioned  by  Bazlcn 
(Ber.,   1909.   42.   4635),   could  not   be  obtained  from  the 
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last-mentioned  compound  nni  by  slow  dehydration  in 
tuctio.  Both  of  the  rino  compounds  prepared  are  stable 
in  the  air  at  the  ordinary  temperature  but  decompose  at 
50°  C— A   - 

Ionization  of  gases  and  chemical  change.  H.  Brereton 
Baker.  Royal  Institution,  March  11,  1910.  From 
separate  copy  presented  by  author. 
SntCE  it  has  been  shewn  that  the  so-called  ionisation  of 
a  by  the  action  of  Rcintgen  rays,  radium,  etc..  i- 
different  from  the  ionisation  or  electrolytic  dissociation 
taking  place  in  electrolysis,  the  author  suggests  the  name 
electroinerism  for  the  former  process,  the  electron  being 
termed  the  negative  electromer.  Experiments  were  made 
as  to  the  Influent v  of  electroinerism  in  inducing  or  accelera- 
ting chemical  change.  When  oxygen  was  introduced  into 
a  mercury  vapour  lamp  from  which  the  current  had  just 
been  cut  off,  mercuric  oxide  formed,  although  the  tem- 
perature (about  150°  C.)  is  far  lower  than  that  at  which 
combination  of  ordinary  mercury  vapour  with  oxygen 
would  take  place.  Tn  other  experiments,  mixtures  of 
hydrogen  and  nitrous  oxide  were  heated  in  tubes  of  Jena 
glass,  one  containing  some  lime,  which  is  known  to  produce 
electromers  in  a  gas  when  heated,  whilst  the  other  con- 
tained an  equal  quantity  of  powdered  Jena  glass.  In  the 
first  five  minutes  after  the  temperature  of  interaction  was 
reached,  the  rate  of  combination  in  the  tube  containing 
lime  was  about  five  times  as  great  as  in  the  other  tube. 
When  heated  in  presence  of  about  2  mgrms.  of  radium 
bromide,  the  gases  combined  %vith  explosive  violence. 
It  is  known  that  hydrogen  sulphide  and  sulphur  dioxide 
do  not  interact  at  the  ordinary  temperature  unless  liquid 
water  is  present.  The  two  gases  were  dried  by  means  of 
calcium  chloride,  which  leaves  about  4  mgrms.  of  water 
vapour  p?r  litre  in  the  gas,  and  were  then  mixed  and  left 
in  contact  with  an  open  silica  tube  containing  about 
2  mgrms.  of  radium  bromide.  After  six  hours,  on  opening 
the  containing  vessel,  there  was  an  inrush  of  air,  and 
the  contents  were  almost  odourless.  On  heating  the 
silica  tube  a  large  quantity  of  water  was  driven  off  and  a 
copious  sublimate  of  sulphur  was  observed.  It  appeared 
that  the  whole  of  the  gaseous  mixture  had  condensed 
in  the  small  tube  containing  the  radium  bromide.  It  is 
probable  that  water  vapour  was  condensed  on  the  elec- 
tromers produced  by  the  radium  bromide,  and  that  the 
chemical  action  took  place  in  the  drops  of  liquid  water 
thus  formed.  The  author  has  observed  that  although 
radium  salts  are  not  deliquescent,  the  crystals  remaining 
quite  sharp-edged  on  exposure,  water  collects  in  tubes 
containing  them  when  exposed  to  undried  air;  thus  1-5 
mgrms.  of  water  wen-  deposited  on  10  mgrms.  of  radium 
bromide  exposed  to  an  atmosphere  saturated  at  0°  C. — A.  S. 


Bilium  :    Oases  containing  ,  from  the  German  potash 

deposits.     E.  Erdmann.     Ber.,  1910,  43,  777—782. 

In  one  of  the  Leopoldshall  workings  a  blower  of  inflam- 
mable gas  has  been  issuing,  at  a  depth  of  450  nifties, 
since  August.  1904.  The  gas  contains  83-6  per  cent,  of 
hydrogen,  4-4  of  methane,  and  12  of  other  gases,  including 
helium  and  neon.  The  helium  greatly  preponderates  over 
the  neon,  but  the  two  together  form  about  017  per  cent. 
of  the  original  gas.  or  nearly  1  per  cent,  of  the  gas  after 
removal  of.  the-  hydrogen.  The  author  calculates  that  at 
least  12  cb.  m.  of  the  above  gases  have  escaped  since  the 
blower  was  tapped.  He  attributes  the  existence  of  the 
helium  to  the  degradation  of  radium  salts  originally  eon- 
tained  in  the  water-  of  <  he  sea  which  furnished  the  deposits, 
and  he  regards  the  hydrogen  as  resulting  from  the  radio- 
active decomposition  of  water,  the  equivalent  oxygen 
having  disappeared  in  converting  ferrous  into  ferric  salte 
in  the  carnallite. — J.  T.  I). 


Nitrides  and  oxides  extracted  from  aluminium   whii 
been  heated  in  the  air.     Kohn -Ablest.     See  X. 


Tannage  with  the  residues  of  riumaziU   after  H<<   extraction 
of  the  thorium.     Parenzo.     See  XV. 


Volumetric  analysis  of  barium  salts.     Selvatici.     See  XVU 


Determination  of  sulphuric  acid  by  the  benzitlur 

especially   in    presence   of  chromium,     v.    Knorrc    St 
XXIII. 


Determination    of    free    bromine    and    chlorine, 

iodine,  and  oxidising  agents.     Perkins.      Set    XX 111. 


Patents. 

Sulphuric  acid;    Process  and  apparatus  applicable  to  th 

manufacture    of    .     H.     Klencke.     Harbin- 

Elbe,    Germany.     Eng.    Pat.    25,027,    Oct.    30,    1901 
Under  Int.  Con  v..  Nov.  7,  1908. 

To  enable  fluoriferous  material  to  be  utilised  in  the  maim 
facture  of  sulphuric  acid  by  the  chamber  process,  th 
furnace  gases  are  first  passed  through  a  tower,  down  whiel 
Glover  acid  is  trickling,  but  which  is  void  of  tilling  materia! 
The  gases,  thereby  cooled  below  the  melting  point  of  lead 
are  then  passed  through  denitrating  towers,  filled  wit 
perforated  lead  plates,  down  which  nitrated  acid  trickk- 
Both  towers,  or  sets  of  towers,  stand  on  lead  tra 
are  provided  at  the  bottom  with  cleaning  holes.  seali, 
by  the  liquid  in  the  trays,  through  which  gelatinous  aUi 
and  other  obstructing  deposits  can  be  convenient!; 
removed. — O.  R. 


Sulphuric  acid;    Process  for  the  manufacture  of  ti 

lead  chambers.  Scherfenberg  und  Prager.  Ger.  Pat 
219,789,  May  30,  1908. 
The  chambers  are  provided  with  perforated,  uprigh 
partitions,  the  sides  of  which  are  arranged  stepwise,  Bi 
that  the  cross-section  of  the  partitions  diminishes  Iron 
below  upwards.  The  faces  of  the  partitions  are  provided 
with  corrugations,  projections,  etc.,  in  order  to  increas 
the  surface,  and  the  water  required  for  the  production 
of  the  sulphuric  acid  is  sprayed  against  these  partitions. 
•  — A.  S. 

Oxalic  and  other  carhoxylic  acids  ;    Manufacture  of  1 

A.  Deiss  and  C.  J.  Founder.  Fr.  Pat.  406,722,  Sept.  5 
1909. 
Waste  cellulose,  derived  from  waste  paper,  wood  pulp,  0 
vegetable  fibres  of  any  kind,  is  treated  with  causth 
alkali  of  35°  to  40°  B.  strength,  and  the  mixture  is  Bubjecta 
to  the  action  of  air  and  superheated  steam  in  an  autoclave 
The  most  suitable  temperature  for  the  production  0 
oxalic  acid  is  from  220°  to  230°  C,  other  vegetable  acid: 
being  formed  at  lower  temperatures. — O.  R. 


Nitric  acid;    Apparatus  for  the  manufacture  [distillation 

of .     F.  L.  Nathan  and  J.  M.  and  W.  T.  Thomson 

Fr.   Pat.   406,806,   Sept.   6,    1909.     Under   Int. 
April  29,  1909. 
Sodium   nitrate,  or  waste  acid  containing  nitric  acid.  1 
distilled  with  sulphuric  acid  in  a  cast  iron  retort,  and  tin 
vapours    are     passed    through     stoneware    connections 
all   the   joints   of   which   are   vertical,   into   a   system  o' 
upright     condensing     worms.     The     vapours     enter     tie 
condensers  at  the  bottoms  of  the  worms  and  pass  in  ai 
upward  direction,  the  condensers  being  situated  radialh 
about   the  vertical,  main,  stoneware  pipe,  conveying  tin 
vapours.     The  latter  pipe  terminates  in  a  receiver,  wbicl 
is  placed  immediately  under  the  branches  connecting  wit! 
the  condensers.     The  worms  are  cooled,   in  a  dcci 
degree  downwards,   by  means  of  cold   water   jets,  whi 
impinge  on  the  upper  coils  and  drip  slowly  on  to  the  lowe 
coils.     Nitric  acid  is  thus  condensed  hot.  the  more  volatile 
lower  nitrogen  oxides  being  only  very  partially  con< 
and  oscaping  for  the  most  part  at  the  tops  of  the  coiel 
where  suitable   provision   is   made   for   their   removal   b; 
suction. — 0.  I! 
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/'reparation    of   concentrated   from 

Sal|ietorsaurc      Ind.-(  lea       m  b  II 
.     107,133,  Sept.   16,   1909 

vapou        ire   heated   above    the    di    i 

i    .-.  n    poroxidi  ove    600     C, 

itml  the  resulting   mixture  of  gases   is  Buddenlj    led, 

with  oi    with'  i  Imixture  of  an  inort  l.m  .  such  as 

air-  admitted  at  as  low  a  temperature  as  possibli  — 0.  K. 

\eid  ,rom  calcium  acetatt  ;   Proa  >s  for  obtaining 

by    decomposition     with     sulphuric    acid.     Farbenfabr. 
i    und  Co.     Gcr.   Pat.  220,705,  Aug.  14, 
1907. 

II   acetate   is    heated    to   about    130°  C,   and    the 

ooataji  is    exhausted    until    the     pressure    is 

about   1   atmos.     A    mixture   of   concentrated    sulphuric 

U. ut   55   per  cent,  of  the  weight   of  the  acetate) 

with  an  equal  volume  of  concentrated  acetic  acid,  is  run 

in;     distdlati f  the  acetic    arid  commences  at    once. 

Thedistillate  is  colourless, and  contains  only  small  quantities 
mi    dioxide.     The  yields  are  stated   to  reach  94 
nt.  of  the  theoretical  yield. — T.  F.  B. 

Alkali    carbonates;     Manufacture    of    .     J.    Wetter, 

London.     Prom  J.    1>.    Riedel  Akt.-Ges.,  Berlin.     Kng. 
.'7.   126,  Nov.   -2-2.   1909. 

Artifh  UL  zeolities  are  first  prepared  by  fusing  aluminium 
silicates    with    an    alkali    carbonate,    and    are    converted 

imonium-zeolities  by  means  of  ammonium  carbonate 
solution,   alkali   carbonates    being   at    the   same   time   re- 

ted.  The  ammonium-zeolites  are  re-converted 
into  alkali-zeolites  by  treatment  with  the  solution  of  a 
salt,  .such  as  the  chloride,  sulphate,  etc.,  of  an  alkali 
natal,  and  arc  then  again  used  for  the  manufacture  of 
alkali  carbonates. — 0.  R. 

Ammonia  ;    Process   for  obtaining   from   atmospheric 

nitroiji  n  by  leading  air  and  steam  over  peal  or  other 
carboniferous  materials  at  temperatures  below  500°  C. 
G.  Jones  and  P.  Suarez.  Ger.  Tat.  220,070,  June  29, 
1909. 

In  the  manufacture  of  ammonia  by  passing  air  and  steam 
over  peat  heated  to  a  temperature  below  500s  C,  a  portion 
of  the  resulting  gases,  after  the  removal  of  tar.  ammonia, 

acid,  etc.,  and  consisting  essentially  of  carbon 
dioxide,  nitrogen,  and  steam,  is  introduced  into  the  lower 
portion  of  the  reaction-chamber,  below  the  peat,  where 
it  is  mixed  with  the  necessary  amount  of  air,  and  again 
the  peat.  The  pipes  hading  the  gas  from 
the  purifying  plant  back  to  the  reaction-chamber  are  pro- 

to  prevent  loss  "f  heat.  It  is  stated  that  by  this 
method  of  v,. nking,  not  only  is  there  a  considerable 
saving  of  steam,  but  also  the  temperature  of  the  reaction- 
chanilier  can  In-  more  easily  regulated.-    A.  S. 

Sodium-aluminium     fluoride  ;      Production     of    .     A. 

Hnmann  and  E.  0.  Teisler,  Dresden,  Germany.  Eng. 
Pat.  27.231,  Nov.  23,  1909. 

imate  mixture  of  very  finely  divided  alumina,  or 
other  aluminous  material,  sodium  silieotluoride.  and 
sodium    carbonate,    is    heated    to    about    100°  C.    in    the 

Si-  ..f  water,  with  the  formation  of  -.  di  urn-aluminium 
noride  and   silica,   the  reaction   being  expressed   by  the 
cquati  >n, 

5iP,4-Al,0J+Xa.CO,=Al.Pe,6NaF+CO,+2SiOs. 

—O.  R. 

Walerglass  [alkali  silicate] ;   Process  for  thi  production" of  a 

solution     of .      K.     vim      Si  Inn. ill.     Vienna.      Eng. 

Pat.  29.009  of  1909;  date  of  application,!  Dec.  18, 
1908. 

Bnucious  material,  such  as  kieselguhr,_Jkaolin,  etc., 
is  heated  with  a  flux,  such  as  boric  acid,  and  the  lluxed 
ncodncT,  whilst  still  hot,  is  acted  on  by  a  cold  ammoniaca! 
solution  of  an  alkali  chloride.  Alkali  silicate  is  found 
in  the  resulting  s. dnt i,>n  after  cooling,  and  a  further 
quantity  can  be  obtained  from  the  residue  by  lixiviation. 

— O.  R. 


Compounds,        I  making     .      P. 

B  i     Deck,    \    ignoi  to  II  B.  \<  ig,  Germany. 

i         Pat.  962,704,  Man  b  22,   1910. 

oxidi    i    di    orved  in  Bulphurout  a.  id  in  the 

.     of    an    alkali    fluOl  id*.-     0.  B. 

iturator  H.    Koppei  E    en-on-Ruhr, 

(..  iiimin.     I  .8     l'.n  April   6,    1910. 

Tin.  mlet  pipe  f oi  the  ammoniaca  an  annular 

distributing  pipe  provided  with  inclined  ducts. — O.  R. 

Lead  hydride;    Use  of  magnesium  for  the  preparation  of 

metallic  hydrides,  particularly .     M.  M.  J.  liouffort. 

Pirsf   and   Second   Addition-,  dated   Sept.   it,   limit,  t.. 
Pr.  Pat.  401,47:!,  April  1,  1909  (this  J.,  L909,  1126). 

(1).  Mercury   hydride   is   prepared   by   immersing  mag- 
nesium in  a  mixture  of  magnesium  >  <  mercuric 

acetate  solution-.     1 2 1.   .\l iiiuiiu  is  immersed,  firel  in  a 

mixture  of  ammonium  and  Bodium  acetate  solutions,  and 

then   111  a  solution  of  lead  a.  eta!.-,  with  formation  of  lead 
hydride.— 0.  R. 


Cyannmide  ;     Process   and   apparatus   for   treating to 

form  ammonia  and  ammonium  sulphate.  Comp.  pour 
la  Fabrication  de=  Computus  et  Materiel  d'Usmes  a 
Gaz.  Pr.  Pat.  407,164,  Dec.  22.  1908. 
Calcium  oyanamide  is  treated  with  waste  ammoniaca! 
liquors,  and  the  mixture  is  subjected  to  steam  distillation 
under  pressure  in  a  vertical  autoelavi .  Ammonia  is 
evolved,  and  passes  out  of  the  top  of  the  autoclave,  through 
two  condensing  worms  fitted  with  regulating  valves.  The 
two  worms  terminate  in  a  common  delivery  pipe,  which 
leads  the  ammonia  into  a  vessel  containing  sulphuric  acid, 
and  the  tops  of  the  two  condensers  are  cooled  to  below 
100°  C,  so  that  condensed  water  Hows  back  into  the 
autoclave.  Towards  the  end  of  the  operation  tb  speed 
of  distillation  is  increased,  so  as  to  ensure  the  maximum 
possible  evolution  of  ammonia  from,  the  residual  slimes. 

—O.  R. 


Hydrogen  peroxide  or  solutions  of  the  same  ;  Process  for  the 

preparation   of   pure by   distillation.     Chem.    Fabr. 

Florsheim  H.  Noerdlinger.     Ger.  Pat.  219,154,  Dec.  14, 
1906. 
Solutions  of  hjdrogen  peroxide  are  distilled  at  tempera- 
tures In  low  85°  ('.  with  the  aid  of  a  powerful  current  of  an 
inert  gas,  preferably  air. — A.  S. 

tfitt  ites  ;  Process  for  th.  convi  rsion  of into  nitrates  by 

means  of  nitric  acid.  Badis.  he  Anilin  und  Soda  Fabrik. 
Ger.  Pat.  220,539,  Feb.  16,  1909. 
Nitrites  or  mixtures  of  nitrites  and  nitrates  such  as  are 
obtained  in  processes  for  the  utilisation  of  atmospheric 
nitrogen,  are  treated  with  nitric  acid,  and  the  nitrous 
vapours  produced  are  mixed  with  such  a  quantity  of  oxygen, 
or  a  gaseous  mixture  containing  oxygen,  that. the  atomic 
ratio  of  the  total  oxygen  to  the  mbined  nitn  ei  is  as 
nearly  as  possible  S  :  2.  The  gases  can  then  be  absorbed 
in  water  (or  aqueous  solutions)  in  a  relatively  small  absorp- 
tion apparatus,  yielding  concentrated  nitric  acid.  In 
using  the  process  in  connection  with  the  manufacture  of 
nitric  acid  and  nitrates  from  atmospheric  nitrogen,  the 
oxygen  is  added  in  the  form  of  the  gaseous  mixture 
obtained  by  the  combustion  of  atmospheric  nitrogen,  and 
the  solution  of  nitrite  and  nitrate  obtained  in  a  later  stage 
of  such  manufacture  is  used  for  the  absorption  of  a  part  of 
the  nitric  acid,  and  is  then  added  to  another  portion  of  the 
nitrite-nitrate  mixture  in  order  to  convert  it  wholly  into 
nitrate. --  A.  S. 

Hydro--gan ic  acid  ;  Process  of  producing .       0.  Dicffen- 

and    W.     Moldenhauer,    Darmstadt,    Germany. 
D.S.    Pal    954,080,  April  5.  1910. 
See  Fr.  Pat.  389,400  of  1908  ;  this  J..  1908,  981.— T.  F.  B. 
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Sulphuric  anhydride  ;   Catalytic  apparatus  for  making . 

Societe  de  la  Fabrique  de  Produita  Chimiques  de  Tente- 
lewa.     Jr.   Pat.   407,914,   Oct    15,   1909. 

See  Eng.  Pat.  -23,419  of  1909  ;  this  J.,  1910,  422.— T.  F.  B. 

Sulphuric  acid  manufacture  :  Proa  a  for  avoiding  irregu- 
larities, corrosion,  and  obstruction  arising  /rem  the  presence 
of  fluorine  in  pyrites  furnace  gases,  in  towers  and  rhambi  ri 

used  in .    *H.  KJenckc.     Ft.  Pat.  408,417,  Oct.  29. 

1909.     Under  Int.  Conv.,  Nov.  7,  1908. 

See  Eng.  Pat.  25,027  of  1909 ;  preceding.— T.  F.  B. 

Barium  compounds  [hydroxide] ;    Process  ol  making . 

C.  Rollin.  and  Hedworth  Barium  Co.,  Ltd.  Fr.  Pat. 
4OS.077.  Nov.  0.  1909.  Under  Int.  Conv..  Deo.  IS. 
1908. 

See  Eng.  Pat.  27,587  of  1908  ;  this  J.,  1910,  151.— T.  F.  B. 

Ammonia  from  atmospheric  nitrogen;    Process  of  making 

by  passing  air  and  steam  over  heated  peat.     J.  G. 

Jones  and  P.  Suarcz.     Fr.  Pat.  408,771,  Nov.  9,  1SC9. 

See  Ger.  Pat.  220,070  of  1909;  preceding.— T.  F.  B. 

Antimony;     Compounds    of- .     J.     Wetter,    London. 

From  II.  B.  Yogel,  Leipzig-Lindenau,  Saxonv.  Ene. 
Pat.  22,384,  Oct.  1,  1909. 

See  U.S.  Pat.  952,704  of  1910  ;  preceding.— T.  F.  B. 

Zinc    sulphide;     Manufacture    of .     Soc.    Chim.    des 

Dames  dn  Rhone  (formerly  Gilliard,  P.  Monnet,  et 
(artier),  Paris,  and  J.  C.  A.  Meyer,  Lvons.  France. 
Eng.  Pat.  23,209,  Oct.  11,  1909."  Under  Int.  Ccnv., 
Nov.   19,   1908. 

See  Fr.  Pat.  396.541  of  1908  ;  this  J.,  1909,  600.  (Refer- 
ence is  directed  to  Eng.  Pat.  10.225  of  1907  ;  this  J.,  19(  S 
335.)— O.  R. 

Ammonium  sulphate  from  gas  ;   Process  of  recovering . 

H.  Koppers,  Essen  on  Ruhr,  Germany.  U.S.  Pat 
953,959.  April  5,   1910. 

See  Eng.  Pat.  2399  of  1908  j  this  J.,  19(  8.  742.— T.  F.  B. 

Calcium  carbide  ;  Process  for  treating to  male  it  into 

briquettes  or  blocks.  C.  ('.  Wakefield.  Fr.  Pat.  407,988, 
Sept.  25,  1909.     Under  Int.  Conv.%Jan.  20,  1909. 

See  Eng.  Pat.  1424  of  1909  j  this  J.,  1910,  277.— T.  F.  B. 

Aluminium-sodium  fluoride;    Process  for  preparing . 

Humann  und  Teisler.     Fr.  Pat.  408,134,  Oct.  20,~1909-. 
See  Eng.  Pat.  27,231  of  1909;  preceding.— T.  F.  B. 

Sodium  peroxide  ;   Process  for  removing  objectionable  gases. 

especially    carbon    dioxide,    from .     D.    E     Parker 

Fr.  Pat.  408,476,  Oct.  30,  1909. 

See  U.S.  Pat.  935,542  of  1909  ;  this  J.,  1909, 1126.— T.  F.  B. 

Concentrating  soda  lyes  by  evaporation.     Fr.  Pat    406(97 
See  I. 


VIII.— GLASS;    CERAMICS. 

Glass   and   porcelain;    Decoration   of  .     U.    Failteit. 

Sprechsaal,  1910,  43,  200—201. 
New  possibilities  in  decorating  glass  and  ceramic  ware 
have  been  opened  up  by  the  use  of  reduction  colour  s. 
If  a  silver  mirror  be  formed  by  dipping  a  piece  of  ware 
in  a  solution  of  a  silver  salt  and  reducing  with  sugar  and 
tartaric  acid,  many  varieties  of  red  and  blue  can  be  obtained 
by  treating  it  with  potassium  permanganate  solution  for 
varying  periods.  If  the  permanganate  be  applied  only  in 
places,   iridescent   effects   are   obtained.     Similar   colours 


are  given  by  gold,  which  is  best  applied  in  the  form  of  the 
chloride  dissolved  in  a  solution  containing  10 — 15  grms. 
of  sodium  chloride  per  litre.  The  wan-  should  be  dried 
in  a  dark  room.  It  is  over-glazed  ami  tired  in  a  muffle. 
The  colour  effects  aro  quite  permanent. — H.  H.  S. 

Stoneware;   Painting  on  .     E.  Biittner.     Sprechsaal, 

1910.  43,  179—180. 

The  best  paste  for  mixing  with  the  stains  is  made  up  of 
3  parte  hi  the  glaze  of  composition. 

0-3  K„0,  0-2  MgO,  0-5  CaO,  0-5  ALOs,  3-85  Si08 ; 
and   1    pari   of  the  frit  of  formula. 

0.6  PbO,  0.2  CaO,  0.2  Na20,  0.1  K20, 0.2  A1.0  s,  1 .5  SiOs.,0.4  BsO  ,. 
The  paste  is    applied   with    a    paint-brush,  and,  to   - 
a  second  filing,  an  over-glaze  of  various  colours  is  carefully 
applied    over    the    design.      The  stains  which  the  author 
suggests  should  be  mixed  with   100  parts  of  the  colourless 
over -glaze     are: — (a),     molybdenum  trioxide,  0-5:  cobalt 
oxide,  1-0  ;  chromic  hydroxide.  10  ;  metastannic  acid.  0-5  ; 
rutile,  8-0  grms.;    (b),  molybdenum   trioxide.1-0  ;    rut 
1-0  ;    ferric  oxide,  2-0  grms.  ;    (c),  molybdenum  trioxide, 
1-0  ;    rutile,   10-0  ;    copper  oxide,  2-0  grms.  ;   (d),  molyb- 
denum   trioxide,     1-0  ;     cobalt    oxide,    2-0 ;    rutile,    10-0 
grms.;     (e),    molybdenum    trioxide,   24) ;    cobalt    oxide, 
4-0 ;    rutile,     15-0    grms.  ;   (f ).     rutile,    15-0 ;    nickel    car- 
bonate, 0-5;   manganese    oxide,   1-0;    antimony  trioxide, 
1-5  grms. — H.  H.  S. 

Stoneware  ;  A  cheap  enamel  for .     R.  T.  Stull.     Trans. 

Amer.    Ceram.    Soc.,    1909,   11,   605—618.     Sprechsaal, 
1910,  43,  199—200. 

The  author,  continuing  his  previous  work  (this  J.,  l!"v 
1060),  finds  the  most  promising  enamel,  better  than  any 
obtained  in  the  former  experiments,  to  be  one  with  the 
composition — 

0-33  Na20,  0-33  MgO,  0-33  ZnO,  0-43  A1203,  3-4  Si02. 
The  soda  was  introduced    as    soda  felspar,  the  magnesia 
as    Grecian    magnesite.     The    enamel  matures   at  cone  8. 
Magnesia    has    as    good  an  opacifying  effect  as  the  same 
molecular  quantity  of  zinc  oxide. — H.  H.  S. 

Patents. 

Glass-heating  furnace.^  T.  W.  Freeh,  jun..  Assignor  to 
The  National  Electric  Lamp  Co.,  Cleveland,  Ohio. 
U.S.  Pat.  952,517,  Mar.  22,  1910. 

A  cntciTLAR  table,  which  moves  up  and  down  on  a  vertical 
axis,  and  carries  the  glass  articles  to  be  heated,  forne, 
when  in  its  upper  position,  the  floor  of  a  bottomless 
muffle-furnace  ;  the  table  is  fitted  with  an  overlapping 
flange,  which  serves  to  seal  the  muffle.— 0.  P.. 

Glass  in  continuous  sheets  ;   Apparatus  for  the  manufacture 

of .     E.   Rowart,   Auvelais,   Belgium.     Eng.   Pat. 

8594,  April  8,  1909. 

See  Fr.  Pat.  397,505  of  1908  ;  this  J.,  1909,  795.— T.  F.  B- 

Glass  ;    Mode  and  means  for  manufacture  of  sheet  . 

F.   M.    Oppermann.   St.   Servais,   Belgium.     U.S.   Pat. 

954,457,  April  12,  1910. 
See  Eng.  Pat.  20,975  of  1907  ;  this  J.,  1908,  124.— T.  F.  B. 

Ceramic  colour.     Schmidt,    Kasseker.   und   Co.     Fr.   Pat. 

407,954,  Oct.  16,  1909. 
See  Eng.  Pat.  23.852  of  1909  ;  this  J..  1910,  278.— T.  F.  B. 


IX.— BUILDING  MATERIALS. 

Ji'ooef  ;    Behaviour  of  fluorides  in  the  preservation  of 

R.  Nowotny.     Oesterr.  Chem.-Zeit.,  1910,  13,  81e-84. 

Experiments  made  by  various  methods  on  the  impreg- 
nation of  wood  (telegraph  pe>les,  etc.),  with  solutions  of 
fluorides,   with   special  reference  to  selective  absorption, 
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■ho*    that,    when    woml    i        li'i'|K-il    in    a  I    /mi 

I  hi     fluoride,     Ziil'...21U',    containing     free     hydro- 

m  bed  as  n  *  nolo,  no  i  hangc 

,11  composition  lx  ing  obsei  ved.     The  surface  oi  the  treated 

109  brown,   but   its  quality  does  nol   Buffer  in 

i  ,v.     II.   however,   il»'  solution    be   forced   through 

en  wood  hj   hydrostatic  pressure,  as  in   Bow 

I,  lit,'  ratio  of  /on    i"  lluorino  ill  the  liquoi    I 

lial   Uuoi  ine  is  oxt  i  ai  ted  Ei  om    olul  ion 

wood;    the    free    hydrofluoric    acid    is    extracted 

to  a  greater   oxtenl    than   the   combined   acid.     Using  Q 

in,'   chloride   and   sodium    fluoride   solution* 

portions   i"   iin-   .i    clear   solution),    impregnation 

it    the    miliums     temperature    by    Bouchorie       method 

in   the  composition  of  the   liquoi 

,i-  it   passes   through    the    wood,    sodium    fluoride    being 

taken    up,    a-    Bhown    by    the    increased     ratio,     Zn/F, 

n    i'ii   is  obtained   by   forcing  the  solution 

into  'In'  well-driod   wood   by   pneumatic   pressure,  al    the 

temperature,   the   fluorine  content    ol    the   Inpioi 

ing  less  than  in  ihc  original,  though  the  per- 

unchanged  ;    this  is  shown  in  the 

Following  table: — 


it  "f  the  Impregnating  liquid. 


Zine. 

Fluorine. 

«. 

After.                Before.                 After. 

.-at. 

ii-Tl 

per  ■   ' 

Mi:: 

0-70 

per  cent.              pel  0  nt. 

!■<>:;                     ii-in 

0-75                            0-61 
0-94                            0-8C 

— F.  SODN. 

Trass;     Testing      of .     M.      Gary.     Mitt.      Konigl. 

Materialprufungsamt,   1910,  28,"  155— 100. 

Tr\a>  1    tuffstone)  is  passed   through    a    sieve 

■  nning  900  meshes  per  s.(.  cm.,  dried  at  98°  C.  to 
it.  and  raised  to  a  red  heat  for  30 — 40 
minutes,  to  determine  t  he  combined  water  of  hydration, 
which  should  be  at  least  7  per  cent.  The  commercial 
product  should  leave  not  more  than  20  per  cent,  residue 
on  the  above-mentioned  sieve.  1  volume  of  trass,  mixed 
with  1  volume  of  normal  sand  and  1  volume  of  "  standard 

I  lime,"  should  have  a  tensile  strength  of  at  least    14  kill  s. 

1.  cm.  after  IS  days  jn  damp"  air  at    15° — 20c  C.  and 

ivs  under  water.      "Standard  lime  "   is  prepared  by 

carefully  burning  the  purest  obtainable  linn  stone,  picking 

the  burnt  lime,  slaking  with  water,  rejecting  the  lowermost 

:'."'  pel  cent,  of  the  slaked  product,  and  scaling  in  air-tight 

I  vessels.     To  make   briquettes   for  tensile  tists.    1    kiln.   1  1 

,  trass  is  mixed  with  1-4  kilos',  of  "standard  lime."  which 
has  previously  been  made  into  a  paste  and  squeezed  out 
until  :t  retains  aboul  43  ti.  per  cent,  of  water,  and  the 
mixture  is  kneaded  in  a  normal,  edge-running,  trass- 
gauging  apparatus,  .".tl  turns  being  employed.      1-6  kilos,  of 

I  normal  sand  are  then  added,  and  the  mixture  is  given 
2.">  more  turns  in  the  edge-runner.  The  mortar  is  then 
tiken  out  and  dried  to  "earth-damp"  consistence,  i.e.  ' 
till  it  can  just  he  "  Lulled  "  by  hand.  It  is  then  rammed 
into  moulds  and  subjected  to  150  blows  from  a  Bokrne 
and  Martens  normal  hammer. — O.  R. 

German  sea  wattr  commission  [action  of  sea  water  on  eemi 

and    mortars].     Results  nf   the .      A.     Dyekerhoff. 

t'hcm.-Zeit..   1910,  34,  419. 

•  if  Portland  cements,  those  rich  in  lime  and  silica  and  poor 
in  alumina  were  found  to  have  the  greatest  resistance  to 

vatcr.     Of    mortars    containing    cement    and    sand. 

nt  and  tra--..  and  trass,  lime,  and  sand,  the  latter 
mixture  was  found  to  be  the  least  resistant  to  sea  wat<  t  ; 
it  showed  signs  of  disintegration  after  a  few  weeks  in  a  sea 
water  bath,  and  trass-lime-sand  mortars  consequently  take 


tic-  longest  tune  to  in  ■  jn u ,-  suffii  ii  ■-'  I,  irdni      to  allow  of 
t  in  11  posed  to  t  he  infini  ace  oi  with 

impunity.     1 1,  R. 

Portland  cement ;  Behaviour  of " 

t'lnin.  Z.n  .   1910,  34,  119. 

\     11 trial     imples  wen  id  I  hawi  d  3601 

t iiit,      without   suffering   appreciable  damage,      \   mortal 

containing  equal  parts  of  ci  mi  "'  and    and   irith  1 1  t hi 

mechanical  disintegration  ol    eawatercon    di    iblj    bettei 

than    1  mortal  containing   I  ol  1 ml  to  3  ol  sand.     In 

expei  inn  nts    exi oai       1  he    folloi 

nil     ■  '     1  he    most    durable 

sand,  and  gravel,  in  the   ratios  of   1:2:4,  and  1 :  2  :  51, 

respt '  :  1  .•  ■];.       1 1.  I!. 

Stag-cement-com  te ;  Action  of  Oerman 

bog  soils  on .     C.  Goslieh.     Chem.-Zeit.,   1910,  34, 

419 
Tin',  author  states  that  German  hogs  contain  up  to  "  2H 
pel    cent,   of   hydrogen    sulphide   and   ferrous  sulphate," 
in  con  sequel  we  oi  which  Buoh  Boils  have  a  vi  ry  di  rtrui  tive 
action  on  Portland  cement  concrete.     The  latter  1    mi  n 
over   appreciably  affected,   above   the   level   oi    the   bog 
surface  water,  by  the  oxidation  of  the  sulphides  formed. 
The  author  exposed  Portland  cement  and  Blag-cement   h 
tin    action  of  hydrogen  sulphide  for  28  days,  and  found 
that  the  content'  of  oalcium  sulphide  was  thereby  increased 
from  0-07  to  5-7  per  cent,  in  the  fonni  r,  and  from  2-46  to 
9-24    per   cent,    in    the   latter.      The   oxidation    of   calcium 
sulphide  to  sulphate  was  also  proved   by  analysis,  and  the 
author  demonstrate;  how  boggj    oil  causes  cement  to  ex- 
hibit calcium  sulphate  swelling. — O.  11. 

Portland  cement  and  slag-cement;  Efjict  of  the  svlphvr 
contained  in- — -.  Goslieh.  Chem.-Zeit:,  11)10,  34, 
419. 
The  author  prepared  tods  of  Portland  and  Blag-cement, 
and  measured  the  expansion  1  nought  about  by  the  oxida- 
tion of  calcium  sulphide  to  sulphate  in  each  case.  After 
2 — 3  years  the  expansion  noted  in  Blag-ci  ment  was  "  nearly 
two  to  three  times  "  as  great  as  that  observed  in  the  case 
of  Portland  cement. — O.  R. 

Chimney  ;  Repairing  a  concrete .      Times  £ng    Sup|  .. 

April  7,   1910,   18. 
An  interesting  piece  of  repair  work  has  been  carneu  out 
,,n  a  com  rete  chimney  belonging  to  a  small  arms  factor] 
in  New   Haven,  U.S.A.     The  foundations  of  the  chimney 
formed   part   of  a   power   house   building,   and   rose   to  a 
hi  1    hi    oi   W  ft.  above  the  foundation.     The  greater  part 
of   the    intermediate    length    was   cylindrical,    with    well' 
4  in.  thick.     The   chimney    had   develi  ped    longitudinal 
cracks   of  such  a   size   as   to  allow    the   smoke   to   escape, 
while  at  other  times  air  entered  in  such  quantities  - 
render  the  draught  insufficient.     A  5  in.  jacket  of  ci  m 
reinforced  by  152  steel  rods  enclosed   by   hi  rizi  ntal  hoops 
(I  in.   apart,  has  recently  been  placed  over  the  chimney 
above  the  foundation,  and  this  was  ace.  mplished  on  the 
cylindrical   portion  of  the  chimney  by   means  of  a  form 

ting  of  a  cylinder  of  lll-gangi  n  n  braced  with  al 
iron.  This  cylinder  was  5  ft.  Inch  with  an  inside  diameter 
of  5  ft.  8  in. .'and  was  composed  of  three  sccti,  1 
vertically.  A  platform  was  also  provided  at  the  top 
of  each'section.  The  sections  were  placed  round  the 
chimney  and  bolted  together,  and  the  complete  lorm  was 
suspended  by  ropes  and  blocks  from  the  overhang  of  the 
chimney.     A  length  of  5  ft.  ol    the   chimney  was   then 

wrapped    with   a    1  ""   i\m] 

between  the  old  and  the  new  work,  am  Ued 

into  the  space   between  the  form  and  the  cbin 
lj    stamped  about    the   tcm 

day  the  steel  and  asbesti  -  were  extended,  and 
was  taken  apart  and  reassembled  i  ft.   10  in.   higher  I  p, 
leavin  t   2  in.     Th  was  repeated  until 

the  whole  chimney  had  been  repaired. 
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Patents. 

Kiln  ;    Gas-find for  burning  bricks.     J.  W.  D.  Pratt. 

Oldbury.  Eng.  Pat.  21.901,  Sept  25.  1909. 
In  i  continuous,  gas-fired,  chamber  kiln,  a  series  of  pas 
inlets  extends  completely  across  one  side,  and  a  corre- 
sponding series  of  outlets  extends  completely  across  the 
opposite  side  of  each  chamber,  a  third  set  of  apertures 
affordiii;;  direct  communication  between  adjacent  cham- 
bers. In  the  upper  part  of  the  walls,  which  separate 
adjacent  chambers,  longitudinal  flues  are  disposed  for  the 
admittance  of  cold  air.  these  flues  communicating  with 
the  third  set  of  apertures  by  way  of  a  series  of  downtake 
passages. — 0.  R. 

Wood-preserving  apparatus,  and  process  of  creosoling  wood. 
P.  F.  Dundon.  San  Francisco,  Cal.  U.S.  Pats.  952,887 
and  952,888,  Mar.   22.   1910. 

(1).  The  apparatus  comprises  a  main  tank,  which  is  con- 
nected with  two  receivers  by  means  of  pipes  fitted  with 
valves.  The  main  tank  and  one  of  the  receivers  are 
provided  with  systems  of  enclosed  pipes,  which  convey 
steam  from  a  boiler  for  heating  purposes,  a  branch  from 
the  boiler  being  also  provided  for  passing  steam  directly 
into  the  receiver.  An  air-pump  supplies  the  means  of 
creating  pressure  in  the  other  receiver,  and  of  introducing 
liquid  into  the  tank  or  that  receiver  alternately.  (2).  Watt  i 
is  extracted  from  the  cells  of  wood,  contained  in  a  retort, 
by  the  application  of  steam  and  radiant  heat.  The 
material  is  then  subjected  to  the  successive  actions  of  a 
vacuum,  the  preservative  liquid  at  a  temperature  of  220°  F. 
under  pressure,  and  finally  a  vacuum  again. — 0.  R. 

Rotary  lilns  [for  cement,  etc.]  ;  Dryers  for .     H.  Walker, 

Misterton,    Notts.     Eng.    Pat.    7769.    April    1,    1909. 

The  slurry  is  fed  by  shoots  from  a  store  tank  into  a  number 
of  parallel  troughs  arranged  above  a  series  of  parallel  flues 
through  which  the  hot  gases  from  a  rotary  kiln  pass  on 
their  way  to  the  stack.  The  slurry  is  moved  along  the 
troughs  towards  the  kiln  by  a  chain  scraper  or  a  push- 
plate  conveyor  and  the  moisture  is  evaporated.  From 
the  far  end  of  the  troughs  the  dried  slurry  is  fed  into  a 
rotary  kiln  by  a  screw  conveyor. — W.  H.  C. 

Cement  ;  Process  of  making  hydraulic .     J.  M.  Carrere, 

Assignor  to  Blanc  Stainless  Cement  Co..  Alkntown.  Pa. 
U.S.   Pat.  953.258,  Mar.  29,   1910. 

Limestone  is  mixed  with  a  natural  "  alkaline  clay,"  and 
the  mixture,  which  contains  approximately  23  per  cent. 
of  silica,  9  per  cent,  of  alumina,  3  per  cent,  of  potassium 
oxide,  and  64  per  cent,  of  lime,  is  clinkered  and  pulverised. 

— 0.  R. 

Mortar  for  use  in  building  the  linings  of  kilns  for  burning 
cement  and  Uu  like.  J.  H.  Sehiitt.  Ger.  Pat.  220,383, 
Dec.  12,  1908. 

The  mortar  claimed  is  composed  of  cement  clinker,  cement, 
and  slaked  lime. — A.  8. 

Wood  ;  Process  for  preserving .     J.  Gerlache.  Brussi  Is. 

Eng.   Pat.  8176,  April  5,   1909. 

See  Fr.  Pat.  396,235  of  1908  ;  this  J„  1909,  476.— T.  F.  B. 

Cement;     Process    of    manufacturing .     R.    Tomvav 

-berger,  Budapest.     U.S.  Pat.  954,658,  April  12, 
1910. 

See  Fr.  Pat.  396,600  of  1908  ;  this  J.,  1909,  602.— T.  F.  B. 


X.— METALS  ;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Steels  ;    Definition  of .     Times  Eng.  Suppl.,  .April  27. 

1910. 
1  rs    April    18   an    important    meeting   of    Sheffield 
manufacturers,  convened  by  the  Cutler's  Company,   was 


held  for  the  purpose  of  considering  the  proposals  ol 
the  Committee  of  the  International  Association  for  the 
Testing  of  Materials  in  regard  to  the  definitions  of 
iron  and  steel.  It  is  considered  that  the  proposals  will 
lower  the  status  of  the  higher  classes  of  Sheffield  prodni 
and  will  tend  to  facilitate  fraud.  The  principal  item  in 
the  committee's  report  which  affects  Sheffield  is  the  recom- 
mendation that  the  term  "  blister  steel,"  which  has  hitherto 
been  given  in  the  Sheffield  trades  to  cemented  Swedi 
wrought  iron,  or  other  wrought  iron  of  similar  quality, 
should  in  future  be  held  to  cover  "  steel  made  by  carburis- 
ing  wrought  iron,  by  heating  it  in  contact  with  car- 
bonaceous matter,  which  may  also  be  made  by  carburising 
a  low  carbon  steel."  Prof.  Arnold  addressed  the  meeting, 
and  pointed  out  how  the  proposal  would  permit  infer 
grades  of  material  to  be  introduced  into  the  trade  with 
impunity.  He  showed  how  the  proposal  affected  blister 
steel  itself,  and  how  ultimately  it  would  involve  the 
quality  of  both  shear  and  crucible  steel.  It  was  stated 
that  the  report  was  now  under  revision,  and  that  Com- 
mittee No.  24  of  the  International  Association  had  asked 
for  comments.  The  following  committee  was  appointed 
to  watch  over  the  interests  of  the  crucible  steel  trade 
and  to  make  all  necessary  communications  to  the  Inter* 
national  Committee : — The  Master  Cutler,  Sir  Joseph 
Jonas,  Messrs.  W.  F.  Osborn.  Sydney  J.  Robinson, 
W.  F.  Beardshaw,  and  J.  Rossiter  Hoyle. 

Carbon  monoxide  in  presence  of  catalytic  agents  and  in  Uu 

blast-furnace  ;  Decomposition  of .     F.  Zimmermann. 

Met.  and  Chem.  Eng.,   1910,  8,   182-184. 

Carbon  monoxide,  with  or  without  admixed  carbon 
dioxide,  was  heated  in  the  presence  of  a  finely  divided 
metal  or  metallic  oxide,  to  act  as  a  catalytic  agent,  in  a 
closed  laboratory  apparatus,  for  the  purpose  of  deter- 
mining the  conditions  which  govern  the  decomposition  of 
carbon  monoxide  into  carbon  dioxide  and  carbon.  AVhen 
finely  divided  metallic  nickel,  cobalt,  or  iron  was  used, 
practically  the  whole  of  the  carbon  monoxide  present 
was  converted  into  carbon  dioxide  and  carbon,  at  tem- 
peratures  between  300°  C  and  445°  C.  but  contrary  to 
expectations  the  oxides  of  these  metals  did  not  act  cataly- 
tically.  the  only  reaction  taking  place  being  their  partial 
reduction  to  metal.  At  445°  C.  the  carbon  dioxide  reacted 
with  the  metallic  iron,  forming  iron  protoxide  and  carben 
monoxide,  the  latter  in  turn  being  decomposed  by  more 
metallic  iron  to  carbon  dioxide  and  carbon,  and  so  on  until 
practically  no  gas  remained,  the  metallic  iron  becoming 
oxidised  and  solid  carbon  deposited.  This  oxidising 
action  of  carbon  dioxide,  however  entirely  ceased  above 
780°  C.  and  the  ordinary  reducing  action  of  carbon 
monoxide  proceeded.  The  copious  deposit  of  carbon 
occassionally  occurring  in  the  blast-furnace  is  thus 
explained  by  a  sudden  cooling  of  the  zone  of  reduced 
iron  to  a  temperature  below  7MJ"  C.  wheieby  the  iron  is 
oxidised  and  carbon  liberated.  An  illustrated  description 
is  given  of  the  apparatus  used  for  the  research. — F.  R. 

Iron  ;    Action  of  water  and  aqueous  solutions  on  [rusting 

of]  .     III.     E.  Heyn  and  O.  Bauer.     Mitt.  Konigl. 

Matcrialprufungsamt.  1910,  28,  62-137. 
Whereas  mild  steel,  wrought  and  east  iron  show  no 
appreciable  differences  as  regards  lusting  in  still  water, 
differences  arise  when  the  water  is  in  motion.  In  t his 
case  cast  iron  is  on  the  whole  more  strongly  attacked 
than  malleable  iron.  The  seeming  advantage  of  mild 
steel  over  east  iron  in  this  respect  is,  however,  discounted 
by  the  fact  that  the  former  is  attacked  in  a  very  irregulai 
manner  by  running  water,  whereas  cast  iron  rusts  much 
more  uniformly.  The  differences  in  the  degrees  of  rusting 
of  mild  steel,  wrought  and  cast  iron,  are  less  marked  in  a 
one  per  cent,  solution  of  sodium  chloride  than  in  pure 
water.  The  degree  of  rusting  depends  on  the  velocity  of 
the  moving  water,  increasing  with  the  latter  up  to  a  certain 
point,  and  then  falling  off  again.  Local  variations  in  the 
rusting  of  iron  in  running  water  are  due  to  the  fact  that 
it  is  impossible  to  cause  the  liquid  to  flow  past  every  portion 
of  the  sample  at  the  same  rate.  The  result  of  this  is,  that 
the   iron   will   contain    portions   having   different   electric 
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atials   with   regard    to   water,    the    parts    i ntaot 

»itli  tho  moro  quickly  moving  ihn.i   having   the   higher 

intials.     These     |»tential    diffcronci        el     up    local, 

in,    whii  b    in1"  aw  a    the    i  listing 

.11  further,  the  phenomenon  bi  Ing  mori    mai  ked 

in  tl  Hi  dleablo  than  of  cast-iron.     Thi    gri  at(  i 

the  velocity  of  the  water,  the  deeper  is  the  coloui  ol  tie 

run    in   a  '    i on,    forrii    hydroxide  apparently 

predominating  over  ferrosoforrii  hydroxide  in  Ihe  rust 
which  is  formed.  Rusting  ineroo  i  with  the  temperature 
of  tho  water  ii|.  In  aboui  SOJ  ('..  above  which  point  the 
diminishing  quantity  of  dissolved  oxygen  lends  to  retard  the 
rusting  more  than  tho  incroased  temperature  accelerates  it. 
The  same  more  or  less  holds  good  for  various  aqueous 
solutiuns.  the  marked  increase  in  the  rusting  action  of 
sodium  chloride  solution  between  1S°  and  40  C.  (through- 
out tbis  range  the  amount   of  rusting  is  nearly  doubled) 

lining  the  groater  corrosion  of  iron  in  sea-water  in 
tropical  compared  with  temperate  climates.  In  distilled 
water  at  100°  C,  practically  froo  from  dissolved  oxygen, 
iron  is  not  percoptiblj  attacked.  Very  dilute  solutions 
uf  sodium  carbonate  attack  iron  locally  at  liigb  tem- 
pei  .t i.        9  i   C.)— 0.  R. 

Iroiytic    iron    and    some    steels;     Magnetic    properties 
oj  — — .     (.'.  F.  Burgess  and  .1.  Aston.     .Met.  and  C'hem. 
.   1910,  8.   191-194. 

Is  continuation  of  the  research  on  the  properties  of 
on  for  electrical  work  (sec  this  J.,  1009, 
1134  and  ll'Oli.  data  aro  given  of  a  series  of  tests  on  the 
magnetic  quality  of  various  electrolytic  irons,  both  as 
deposited    and    after    subsequent    melting    and    forging. 

\  Biderable  variation  of  quality  existed  in  the  forged 

-  before  annealing,  not  accountable  by  differences  of 
purity,  but  when  they  were  heated  to  675°  C.  and  slowly 
cooled,  a  practically  uniform  high  quality  resulted.  Anneal- 
ing at  1000°  C.  improved  the  quality  for  the  lower  ranges 
of  magnetising  force  to  a  certain  extent,  but  was  less 
satisfactory  than  annealing  at  675°  C.  Quenching  fioni 
900°  C.  caused  slight  deterioration  for  all  magnetising 
forces.  Data  are  also  given  of  similar  tests  on  various 
commercial  steels,  showing  that  refining  improves  the 
magnetic  qualities  but  that  the  amounts  of  impurities 
rally  met  with  in  commercial  practice  do  not  result 
in  Berious  deterioration  of  the  quality.  The  heat  and 
mechanical  treatment  is.  however,  of  extreme  importance 
and  a  comparatively  low-grado  steel  may  be  greatly 
improved    by   judicious   annealing. — F.  R. 


«  ,-     Hardness   of    quenched   .     A.    Portevin   and 

H.  Bcrjot.     Rev.  Metallurgie,  1910.  7.  61-75. 

Thf.  authors  have  determined  the  hardness  of  various 
kinds  of  quenched  steel  by  means  of  the  Brinell  ball  method 
(ball  In  mm.,  pressure  3,000  kilos.)  and  the  scleroscope 
devised  by  Shore-  With  suitable  experimental  precautions, 
more  particularly  the  prevention  of  atmospheric  oxida- 
tion of  the  samples  during  their  thermal  treatment,  the 
determinations  were  made  on  the  polished  faces  of  cylin- 
drical test-pieces,  22  mm.  in  diameter  and  20  mm.  in 
height.  With  cementation  steels,  the  authors  conclude 
tint  the  results  indicated  by  the  Brinell  apparatus  are 
dependent  on  both  the  superficial  hardness  and  the  depth 
of  carburisation,  those  obtained  by  the  Shore  instrument 
being  independent  of  the  latter  factor,  provided  the  amount 
of  superficial  carbon  present  exceeds  0*8  per  cent.  Taken 
together,  the  indications  of  the  two  instruments  afford  a 
good  idea  of  both  the  depth  of  carburisation  and  the 
subsequent  thermal  treatment  of  the  sample.  The 
authors  also  find  that,  for  ordinary  cementation  steels. 
(with  water  quenching)  the  maximum  suiiorficial  hardness 
is  reached  by  quenching  at  725  C,  the  temperature 
for  similar  steels  containing  about  2  per  cent,  of  nickel 
being  700°  C.  The  extent  of  any  siit.se. (cut  heating 
max  .    uged— both  as  to  the  actual  tempera- 

ture attained,  and  the  time  of  its  duration — by  means  of 
the  Shore  apparatus.  With  regard  to  the  measurement 
of  the  depth  of  carburisation  of  cementation  steels,  the 


authoi  •  conclude  thai   mi  roscoj 

in  tl i    tee!    whii  b  havi    i heated    lib  equent 

to    thi  o      ..'  ...ill. I.  lure.        \\  .    E.    !'-    P 

[SU  ./|.     I'h,  mm,,  „n  of  deca 

.      ri  Ml,,.|    de    C.u    i  i  gui        I-        Metallurgy  ,    1910, 

7.  I  .. 
According  to  Eowe,  one  of  the  advantag.    ol  th  electric 
.    Eoi    the  manufacture  oi    tee!  it  that   the  chai 

ban  be  maintained  in  a  molten  condition  foi    i houi 

aftei    the  addition  of  the  usual  deoxidants,  "i dei   to 

;ill..«    the   impurities   to   separate   out"    before   tapping. 
This  view  iscritioised  by  the  author.     While  Howe  app 
to  regard   the  impurities  (oxides  of    iron,     ilc.it.   .  i 
as  solids  held  ill  suspension  m  the  metallic  bath,  the  author 
is   of  opinion    that    these    materials   exi-t    therein   ill   a   sl.il. 

of   solution,   and    thai    the    tunc   elapsing    between    the 

addition  of  the  deoxidants  and  the  tapping  of  the  I  b 
has  no   material   influence   in   the   quality  of  the   product 
obtained.     From    his    own    observations,    he    ..includes 
that    the    blow-holes,    slag    inclu  ion       eh       frequently 
present  in  steel  castings,  arc  produced  during  the  Bolidifi 
cation  of  the  metal  in  the  moulds:   that  then-  is  an  inti- 
mate   relation    between    tho    blow-holes   and    the    internal 
oxidation  of  the  metallic   hath;    and  that  the  Bottling  of 
the  deoxidised  molten  metal  has  no  beneficial  effect,  since, 
if  covered   by  a   slag  comparatively  free  from   metallic 
oxides,  it  may  be  tapped  at  once  with  satisfactory  results 
(being  nearly  chemically  pure  iron),  while  if  the  covering 
slag   contains    a    notable    proportion    of    metalli 
the  metal   will  remain  oxidised  irrespective  of  the  length 
of  lime  allowed  for  settling.      W.  E.  F.  P. 

Electric  steel  furnaces;    Alleged  lack  of  uniformity  in  the 

charge*   of  heated   by   induction.     V.    Engelhardt. 

Stahl  u.  Eisen.  1910.  30,  663—666. 
Tiik  author  replies  to  statements  by  Gronwall  (Met.  and 
Cbcm.   Kng..  1910,  8,  :S4)  who  holds  that  as  a  result  of  a 
permanent    difference    in    temperature    between    different 
parts  of  the  bath,  irregularities  are  found  in    the  quality 
of  the  stc.l  p reduced  in  electric  furnaces.     The  tempera- 
ture-variation iii  induction  furnaces  is  attributed  to  altera- 
tion in  resistance  due  to  differences  in  the  rate  of  con- 
sumption of  the  charge.     The  author  argues  that   local 
heating  can  never  be  more  than  temporary,  for  it  it  were 
permanent,  the  metal  at  that  point  would  soon  be  raised 
to  n-  boiling  point  and  the  current  would  be  interrupted. 
Further  it  is  shown  that  in  such  furnaces  there  is  b  con- 
siderable amount  of  motion  due  to  currents  in  the  molten 
charge.     These   are   due   to   elect ro-dynamie   rather   than 
thermal  causes  bui   they  are  quite  sufficient  to   p 
local    superheating    in    'a    molten    charge.      No    Is 
uniformity  would  be  expected  if  the  whole  el  u 
run  off  and  mixed  in  a  large  vessel   before   pouring  into 
the  moulds.     In  some    eases  however  oi    done 

and  only  a  portion  of  the  charge  is  dealt  with.  The  author 
,  able  to  show  however,  fiom  Harbord's  analyses,  thai 
in  these  cases  no  a p| u c.  ia hie  difference  in  composition 
is  ol, tained  when  (11.  samples  from  different  portions 
of  the  charge,  and  (2),  different   sampli  »me 

portion  ore  compared  with  properly  taken  averap  samples. 
In  conclusion  the  author  quotes  written  testimony  to  the 
uniformity  of  the  product  supplied  by  firms  producing 
steel  by  induction  furnace  methods. — W.  H.P. 

Silicon-steels;  Cementation  of .     L.  Grenct.    Comptea 

rend..  1910.  150,  921—922. 

EXPEIUMKNTS  were  made  w  "?  <>09 

,,er  cent,    of  earl.,,,,.  0-11    of   silicon.   0-2 

04)16  oi  phosphorus,  ,....1  traces  of  sulphur  ;  and  a  silicon- 

steel  cont, g  0-05 

0.19ofmangantsi    0-03  dphur. 

The  silicon-steel  onsider- 

able  .x.cn.  by  means  i  I  « 1  charcoal,  but  after  heating 

for    6    hours   in    ■.'..    :   '    with    pol  ,  cyanide    at 

960°— 1000s  C,  the  out.r  layer  (0-3  mm.)  was  round  to 
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contain  1-05  per  cent,  of  carbon,  as  compared  with  1-43 
pe-  u'iii.  in  the  carbon-steel  carburised  under  similar 
conditions.  Neither  of  the  oarbnrised  specimens  contained 
graphite.  The  oarbnrised  silicon-steel  could  be  heated 
for  J  hour  at  BOO'  C  without  any  separation  of  graphite. 

—A.  s. 

Titanium  alloys  ;  Application  oi in  thi  steel  industry. 

W.  Venator.  Stahl  u.  Eiscn.  1910,  30,  650—664. 
The  author  has  prepared  samples  of  steel  i  n  the  large 
scale  in  a  basic  Siemens-Martin  furnace,  and  has  compared 
the  behaviour  of  samples  containing  a  very  small  per- 
centage of  titanium  with  thosi  Ere  from  this  metal.  The 
samples  received  similar  treatment  except  thai  half  of 
each  charge  received  an  addition  of  high-percentage 
titanium  alloy  giving  three  specimens  containing  0-14, 
0-092  and  0-038  per  cent,  respectively.  Careful  analysis 
showed  that  the  addition  had  practically  no  effect  on 
the  percentages  of  carbon,  manganese,  silicon,  and  phos- 
phorus present.  Mechanical  tests  however  showed 
that  the  titanium  had  greatly  improved  the  quality  of  the 
metal.  A  slight  but  decided  increase  in  tensile  strength 
was  observed,  while  the  results  of  various  bending  tests 
were  all  greatly  in  favour  of  the  titanium  steel.  There 
was  a  remarkable  difference  in  the  fracture,  the  ordinary 
steel  showing  the  usual  granular  section,  while  the  titanium 
steel  had  a  characteristic  jagged  stringy  fracture,  pointing 
to  a  much  greater  tenacity.  The  steel  seems  to  be 
admirably  suited  for  rails,  for  which  purpose  it  is  already 
largely  used  on  American  railways  and  also  for  such 
other  purposes  as  bridge  construction.  The  action  of  the 
titanium  is  evidently  a  purifying  one  and  not  essentially 
one  of  alloy  formation.  The  author  thinks  its  effect  is 
largely  reducing,  though  it  may  also  be  efficacious  in 
removing  deleterious  traces  of  nitrogen. — \Y.  H.  P. 

Silver  amalgams.     H.  C.  Jones.     Trans.  Chem.  Soc.,  1910, 

97,  336—330.  (See  also  this  J..  1893,  983.) 
When  mercuric  chloride  acts  on  silver  or  an  amalgam  cf 
silver  and  mercury,  each  atom  of  either  metal  combines 
with  a  molecule  of  the  salt  to  form  a  double  chloride,  such 
as  the  compound.  AgHgCl2,  and  by  reducing  this  with 
ferrous  oxalate  the  metals  may  then  be  liberated  together. 
In  this  way,  by  progressive  treatment,  a  series  of  homo- 
geneous amalgams  of  definite  molecular  composition  are 
obtained,  and  those  containing  the  metals  in  the  proportions 
indicated  by  the  formula?,  AgHg,  AgHg3,  AgHg7.  A2Hg,s. 
AgHgjj.  and  AgHg,,.  have  been  prepared  by  the  author. 
The  double  chloride,  AgHgCl.,  reacts  with  an  excess  of 
sodium  sulphite  solution  giving  another  amalgam  of  the 
composition  represented  by  the  formula.  Ag.Hg,  and 
from  this,  by  alternate  treatment  with  mercuric  chloride 
and  ferrous  oxalate,  as  above,  a  further  series  of  amalgams, 
indicated  by  the  formulae.  AgHg„.  AgHgs.  AgHg,,.  etc., 
may  be  prepared.  Granular  silver,  as  obtained  by  the 
reduction  of  silver  salts  by  means  of  zinc  in  acid  solutions 
or  by  dextrose  in  the  presence  of  alkali  hydroxide.  r< 
most  readily  with  mercuric  chloride,  and  the  double  salt 
may  be  prepared  by  shaking  the  aqueous  mixture  and 
allowing  it  to  stand  ;  the  reduction  by  ferrous  oxalate 
(prepared  by  pouring  1  volume  of  a  saturated  solu- 
tion of  ferrous  sulphate  into  6  volumes  of  a  saturated 
solution  of  potassium  oxalate)  is  almost  instantaneous 
The  amalgam.  AgHg,  when  dried  over  sulphuric  acid, 
is  a  grey  non-adherent  powder  which  can  be  easily  bur- 
nished into  a  metallic  film  :  its  sp.  gr.  at  20CC.  is  12-8099. 
When  this  amalgim  is  acted  upon  by  mercuric  chloride, 
a  double  chloride  of  the  empirical  composition.  AgHg3Clj, 
is  obtained.  This  is  a  white  powder  resembling  the 
chloride,  AgHgCl.  ;  it  is  easily  reduced  to  the 
amalgam,  AgHg3,  which  is  an  adherent  powder,  from 
which  mercury  may  be  separated  by  squeezing  through 
wash-leather. — F.  Sod>\ 

Copptr  slags;   Notes  on  tht   metal  losses  in  .    C.  A. 

GrabilL     Eng.  and  Min.  J.,  1910,  89,  776—779 

also  this  J.,  1909,  1136.) 
The  metal  losses  in  slags  may  be  divided  into  two  classes, 
mechanical,  and  chemical.     The  former  are  mainly  caused 


by  admixture  of  matte  with  the  slag  through  the  use  of 
inadequate  settlers,  or  more  rarely  through  insufficient 
difference  between  the  specific  gravities  of  the  matte  and 
slag,  such  as  in  the  case  of  heavy  barium  slags  or  highly 
zinciferous  mattes  in  the  presence  of  highly  ferruginous 
~lags,    or   to   the   flotation   of   particles   of   matte   caused 

|  by  adhoring  bubbles  of  gas.  Chemical  losses  include  tin- 
solution  of  metals  or  metallic  sulphides  in  the  slag  in 
addition  to  tho  slagging  of  metallic  oxides.  The  flotation 
of  particles  of  matte  frequently  occurs  in  slags  from 
low-grado  mattes,  but  only  to  a  very  small  extent,  en  -  pt 
in  the  first  tapping  after  a  furnace  has  cooled  somewhat 
through  a  temporary  suspension  of  working,  but  under 
favourable  conditions  and  with  settlers  of  large  capacity, 

!  mechanical  losses  should  be  very  slight.  Chemical  i 
are  discussed  in  relation  to  the  solubility  of  copper,  gold 
and  silver  in  the  several  constituents  of  the  slag,  and 
formulas,  illustrated  by  a  curve,  are  given  for  approxi- 
mately determining  the  amount  of  copper  left  in  the  slag 
with  mattes  of  varying  richness.  In  slags  from  !om- 
grade  mattes  the  copper  occurs  as  dissolved  metal  and 
copper  sulphide,  while  in  slags  from  rich  mattes  and  black 
copper  it  occurs  as  metal  and  oxide.     Assays  are  given 

I  of  a  series  of  mattes  and  slags  obtained  from  the  same 
smelter  under  different  conditions. — F.  E. 


Tin  ;  Ekclrolytic  deposition  of .     B.  Pasztor.   Elcktro- 

chem.  Zeits.,  1910,  16,  281—285. 

A  silver  white  coherent  deposit  of  tin  was  obtained  in 
,  about  thirty  minutes  by  the  electrolysis  of  a  solution  of 
stannic  ammonium  chloride,  in  which  the  anode  was  a 
rotating  platinum  plate,  and  the  cathode  a  rotating 
cylinder  of  platinum  gauze,  which  had  been  previously 
coated  with  an  electro-deposit  of  copper,  and  using  a 
|  current  of  eight  amperes  for  a  cathodic  surface  of  100 
J  so.  cm.  The  electrolyte  had  a  volume  of  120  c.c.  and 
contained  about  0-2  grm.  of  tin,  4  to  6  grms.  of  tartaric 
acid,  2  grms.  of  ammonium  acetate,  and  1  grm.  of  hydroxyl- 
amine  sulphate,  and  was  at  a  temperature  of  80°  C.  In 
eight  experiments  the  error  only  varied  between  — 00014 
and  —  00003  grm.  It  was  also  found  that  tin  sulphide 
was  soluble  in  a  hot  solution  of  ammonium  chloride  in 
concentrated  hydrochloric  acid.  This  solution  was  neutra- 
lized by  ammonium  hydroxide  and  then  freed  from 
hydrogen  sulphide,  when  the  solution  of  tin  ammonium 
chloride  was  electrolysed  in  a  similar  manner,  after  the 
addition  of  tartaric  acid  and  hydroxylamine  sulphate,  with 
a  loss  of  only  00005  grm.  of  tin.  Formic  acid  was  also 
used  instead  of  tartaric  acid  with  equal  success. — A.  H.  C. 

Nitrides  and  oxides  extracted  from  aluminium  which  has 
been  heated  in  the  air.  E.  Kohn- Ablest.  Comptes  rend., 
1910,  150,  918—921. 

When  aluminium  powder  is  heated  in  air  it  increases  in 
weight  owing  to  absorption  of  oxygen  and  nitrogen.  ,At 
000°  C.  there  is  a  relative  maximum  in  the  absorption  of 
oxygen  (8-8  per  cent,  in  2  hours),  but  practically  no 
absorption  of  nitrogen.  The  product  obtained  was 
analysed  by  the  method  previously  described  (see  this  J., 
1909.  839,  941).  The  oxide  produced  was  not  attacked 
by  acids ;  it  resembled  alumina  in  its  properties,  but 
differed  from  the  latter  in  composition,  containing  10  of 
xvgen  to  23-95  of  aluminium.  The  unoxidised  metal 
yielded  a  chloride,  in  which  the  ratio  of  metal  to  chlorine 
was  0-2630,  and  thus  differing  in  composition  from  alu- 
minium trichloride,  in  which  the  ratio  is  0-2548.  At 
son  C.  an  appreciable  quantity  of  nitrogen  (in  addition  to 
oxygen)  is  absorbed  by  aluminium  powder.  At  1100°  C, 
both  oxygen  and  nitrogen  are  absorbed  readily  ;  after  6 
hours  no  metallic  aluminium  is  left,  and  the  weight  remains 
constant  on  further  heating.  Above  800°  C,  the  absorbed 
nitrogen  is  gradually  partly  displaced  by  oxygen.  Alu- 
minium powder  heated  in  an  atmosphere  of  nitrogen  at 
900'  C.  absorbed  12-21  per  cent,  of  the  latter,  and  the 
product  was  not  further  altered  by  heating  at  1100°  C. 
<  in  nitrogen.  The  nitride  thus  obtained  differs  from  the 
compound,  A1N,  already  known,  the  ratio  of  aluminium 
to  nitrogen  being  2-14  as  compared  with  1-92  for  the  latter. 
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When  heated  in  air  at  temperatures  above  BOO   C,  it  la 
tvhitc  oxide  containing  loss  oxygon  than 
alumina       \  N 


\tu m in  iii m  .  heat  on  - 

I     k,  i,,.   \i.,,   I      Bull    Soc.  (  him.,  1910,  7, 

in  action  upon  aluminium  Bimilar  to  thai  of 

sili.,. i,  whon  heated  in  contacl  with  il  to  I100c  C. 

(!UM.  ||.;  in).     An  intimate  mixture  of  aluminium 

.   nhon   was   heated   in  »   boat   nf  uluiniiin 

contained  in  an  iron  tube  foi  35  hours.     A  loss  in  weight 

.•.pud  to  27  per  cent,  of  the  aluminium  need  was  observed, 

idue  consisting  of  a  gray  powder    containing  iri- 

lals.     On   treatment    with  acid  a   mixture  of 

paque  laminated  crystals  and  clear  brilliant   ones 

..I.    consisting   apparently   of   a    carbide      if 

aluminium.—  11.  H. 


Aluminium 
7,  - 


Action   of  d   oj   uiah  r 

F..    Kohn-Abrest.      Bull.    Sue.    t  him..    1910, 


286. 


Tin:   presence   of   a    verj    small   quantity   of   mercury   in 
aluminium,  such,  foi  exi  mple,  as  may  be  brought  about  by 

on  of  the  metal  in  a  solution  of  a  nun  ury  salt, 
is  sufficient  to  cause  complete  oxidation  of  the  metal  in 
water.  Thus  an  aluminium  plate  weighing  0-7617  Rim. 
was  oxidised  in  water  to  the  extent  of  four-fifths  of  its 
weight   m  30  hours  after  it   had   been  dipped   14  times, 

..mis  each  time,  in  a  1  per  cent,  solution  of  mercuric 
chloride,  the  total  quantity  of  mercury  amalgamated  l.eing 
o-ool  gun.  A  llucculent  mass  of  hydratcd  alumina 
was  produced  in  the  water,  the  method  being  suitable  for  the 
praetieal  preparation  of  this  substance.  The  quantity  cf 
mercury  whuh  amalgamates  with  the  aluminium  depends 
strictly  upon  the  concentration  of  the  mercury  salt  solu- 
tion and  the  length  of  the  immersion,  and  may  reach  as 
much  as  15  to  20  per  cent,  of  the  weight  of  the  aluminium, 
when  a  plate  of  the  latter  is  immersed  for  6  minutes  in  a 
saturate!  solution  of  mercuric  chloride.  In  this  ease  a 
coating  of  mercury  forms  on  the  surface  i  f  the  aluminium 
(■in  becomes  detached  in  the  form  of  globules  when  the 
plate  is  immersed  in  water.  The  rate  of  oxidation  of  the 
metal  in  water  is  also  affected  considerably  by  the  length 
of  immersion  and  the  concentration  of  the  mercuric 
chloride.     After  oxidation  the  greater  part  of  the  mercury 

.1    as    oxide    incorporated    with    the   alumina:     the 

author  therefore  suggests  that  the  mercury  may  act  as  an 

.anier    to   the   aluminium.     Oxidation    may    be 

led  by  dipping  the  amalgamated  metal  in  nitric 
•oid.— H.  H. 


':     had     ore;      Sim  King at    Sinaioa,     Mexico. 

-    I     Bretherton.     Eng.  and  Min.  J.,  1910,  89,  773— 
774. 

Details  are  given  of  the  test  run  of  a  blast-furnace,  at 
the  Bismuth  King  Mine,  for  the  recovery  of  bismuth, 
gold  and  silver,  from  an  ore  containing  2  per  cent,  if 
bismuth.   38  of  iron,  31  of  silica,   12-5  of  alumina,  2  cf 

ii.  1  of  zine.  9  of  copper,  and  traces  of  lime,  arsenic, 
and  sulphur.  An  argentiferous  galena,  containing  ."0-7 
per  cent,  of  lead  and  some  metallic  lead  were  used  for  the 
lead  supply.  Varying  amounts  of  lead  were  used,  and 
it  in-  found  that  with  about  111  per  cent,  of  lead  to  1  per 

t  bismuth  in  the  charge,  a  good  recovery  was  made 
nf  bismuth,  gold,  and  silver.  In  order  to  economise  lead, 
the  bismuth  was  subsequently  concentrated  in  the  lead 
bullion  by  cnpellation,  and  the  litharge  thus  formed  was 
used  in  place  of  metallic  lead  in  the  blast-furnace,  with 
improved  results.  The  author  considers  that  80  pci  .  .  nt. 
of  the  bismuth  in  a  2  per  cent.  ore.  can  be  recovered  by 
smelting  it  with  a  minimum  of  In  per  cent,  of  lead,  in 
conjunction  with  suitable  dust  catchers,  as  bismuth  has 
a  greater  tendency  to  be  carried  over  with  the  Hue  dust 


than  Ii  ad,    Thi    reoovei  Iver  waa 

■  te.     f  I!. 

7,  ;  Elect  '  i'    I  '■  • : 

i     Schwabs.    7..  Elekhroonem.,  1910,  16.  279    281. 

Is  the  an..,le  slime  product  d  in  the  eleotrolytio  refining  of 

Ii  ad  bj  the  Betts  p (see  thi    J  .  1909,  529),  thi 

i  ,  )>lo    constituents    are    silver    and     bismuth. 
laboratory  ox|iorimeiii  with  a  silicofluoi 

•  •1.    trolj  te   indii  ate   that    i(    (( ill    I  e    possible   to   di  posit 
eleotrolytically    bismuth    fie.     from    lead    from    thi-    am 
slime,  at  the  sain.-  time  concentrating  the  lead  in  the  solu- 
tion and  the  silver  in  i  he  anode   lime.     U  ing  as  electrolyte 
a  solution  coniaiuing  lid      so  mgi  m      of  l.r  ninth  |x-r  lit 
prepared  bj  warming  ba  io  bismuth  carbonate  with  silico- 
llunrie  a. -id  of  sp.  gr.   I-.'!,  a    a  nodi     two  plates  east  from 
commercial  bismuth,  ami  as  cathode  a  thin  copper  pi 
uniform  and  den-.-  deposits  of  bismuth  were  obtained  with 
ourrent    densities   op  to   2  amperes   per     q    dcm.,  at    a 
temperature   of   00° — 70°  C,    when    the   electrolyte 
vigorously  agitated.      In  silicofluoride  solutions,  there  is  a 

differeni f   about    0-44    v. .It    between   the  equilibrium 

potentials  of  bismuth  and  lead,  or  nearly  as  much 
between  copper  and  silver  in  nitrate  solutions.  There 
should  hen.e  be  no  great  difficulty,  in  principle,  in  separa- 
ting Hi"  bismuth  and  lead  electrolytically.  A  solut 
containing  4-5  grms.  each  of  lead  and  bi  muth  per  100  c.c. 
wis  electrolysed  with  a  current  of  0-4  ampere  per  aq.  .1.  m  , 
using  anodes  of  commercial  bismuth,  until  the  cathode 
deposit  was  about  1  mm.  thick.  In  1  grin,  of  this  deposit, 
no  lead  could  be  detected.  In  actual  practice,  it  would 
not  he  necessary  to  enrich  the  solution  in  lead  to  so  trreal 
an  extent  as  this.  At  a  certain  stage  the  lead  could  be 
precipitated  with  Bulphnrio  acid,  and  basic  bismuth  car- 
bonate added  to  the  solution  to  restoro  it  to  its  original 
concentration. — A.  S. 


Oases  ;  Solubility  of in  metals  and  alloys.   A.  Sieverts 

and  \V.   Krumbhaar.     Ber.,   1910,  43,  893—900. 

The  volume  of  the  gas  absorbed  by  a  number  of  metals 
and  alloys  when  heated  to  various  temperatures  was 
determined  both  when  the  metal  was  in  the  liquid  and  solid 
state,  and  under  varying  conditions  of  pressure.  For" 
temperatures  up  to  1 100°  C.  a  quartz  flask  was  used,  being 
In  ii.. 1  by  a  platinum  resistance  furnace,  for  temperatures 
up  to  1300°  C.  a  glazed  porcelain  tube  heated  in  a  Herons 
furnace,  and  for  higher  temperatures  a  specially  designed 
furnace  was  employed  in  which  a  biscuit  porcelain  tube  con- 
taining the  metal  was  placed,  and  which  withstood  a  tempera- 
ture of  16503C.  at  the  ordinary  pressure,  1550°  C.  at  500  mm. 
and  up  to  1400'  C.  when  evacuated,  without  collapsing. 
It  was  found  that  nitrogen  was  not  soluble  in  cadmium 
at  400°  C  in  thallium,  zine.  lead,  and  bismuth  at  600°  C, 
in  tin  and  antimony  at  800°  C.  in  silver  and  gold  at 
1300°  C,  and  in  copper,  nick"l.  and  palladium  at  1400°  C, 
the  expansion  of  the  gas  being  quite  regular  for  the  rise 
of  temperature  in  each  case.  Aluminium  reacted  at  about 
800°  C,  and  iron  absorbed  nitrogen  at  1200°  G,  which  gas 
was  not  evolved  again  in  a  vacuum,  showing  the  probable 
formation  of  a  nitride.  Neither  solubility  nor  chemical 
reaction  took  place  between  copper  and  carbon  monoxide 
at  1520°  C,  but  both  solid  and  liquid  nickel  absorbed 
carbon  monoxide  which  wa  noti  Ived  again  in  a  va 
Sheet  cobalt  evolved  large  quantities  of  gas  at  1400°  C, 
but  this  was  not  analysed.  Liquid  silver  di- 
oxygen,  while  gold  did  not     Experiment  "ed 

out  on  the  system  copper-sulphur  dioxide  in  relation  to  the 
solubility    tinder    varying    pi  ™'    temperatures. 

Liquid    copper    when    solidifying    retained    SO    per    cent, 
of  the  sulphur  dioxi  I  A,  and  whii  h  was  all  evolved 

in  a  vacuum,  and  it  was  shown  that  the  quotient   —  was 

constant,  where  m  of  the  gas  absorbed  by  100 

grans,  of  the  metal.     Hydrogen  was  not  absorbed  by  the 

m  tab  cadmium,  thallium,  zinc.  lead,  bismuth,  tin.  anti- 
Silver,    and     gold.      The     s.lubihty     in     copper, 
nickel,  iron,  and  p   U  -hown  in  the  following  table 

and  graphic  curve  diagram. 
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Copper. 


Iron. 


Palladium. 


Temp.  H^,r 


Hydro- 
gen 
mgrme  > 


I',  mp 


Hy,lr"-    Temp    Hydro- 
gen        Y.mY      gen 

(mgrms.)     k     •■  (mgrms.) 


919 

929 

929 

0-392 

922 

6-11 

1011 

0-360 

1026 

1-003 

1031 

0-521 

1022 

6-21 

1125 

0-608 

1123 

1-142 

1123 

6-24 

1225 

1226 

1-821 

0-776 

12l«l 

6-32 

0-951 

1314 

1-408 

I860 

0-940 

1300 

6-18 

1420 

1-097 

1*00 

1-537 

1450 

1-079 

1400 

6-03 

1520 

1-350 

1500 

3-585 

1550 

2-501 

1500 

629 

1600 

3-858 

1650 

2-794 

1600 

3-52 

y.B. — The    figures    in  italics    represent   the   solubility   at    the 
melting  point  of  the  metals. 
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The  curves  show  that  the  solubility  increased  regularly 
with  the  temperature  up  to  the  melting  point  and  then 
suddenly  increased,  the  solubility  in  the  liquid  metal  then 
increasing  regularly  in  the  same  manner.  With  palladium. 
however,  the  solubility  was  independent  of  the  temperature 
up  to  the  melting  point  and  then  diminished  to  one-half, 
and  in  the  liquid  metal  was  again  independent  of  the 
temperature.  On  cooling,  copper  retained  20  per  cent, 
and  nickel  8  per  cent,  of  the  hydri  gi  n  al  Eorb<  d,  and  in  the 
case  of  iron,  the  evolution  of  gas  was  so  violent  on  solidi- 
fication that  the  tube  was  blown  to  pieces  leaving  a 
spongy  regulus.  The  following  tables  show^  the  influence 
of  pressure,  whichjn  the  case  of  copper,  nickel,  and  iron 

follows  the  law  —  =  constant, 
m 

In  experiments  with  alloys  it  was  found  that  the  addition 
of  gold  lowered  the  solubility  of  oxygen  in  silver.  The 
copper  .-ill.  ■>--  and  hydrogen  formed  three  groups,  (a) 
those  in  which  the  solubility  was  not  influenced,  such  as 
silver,  (fc)  those  in  which  the  solubility  was  lowered,  such 


Liquid  copper  and  hydrogen. 

1123°   C. 


Pressure 

(Pi 
mm.  ol  mercury. 


Hydrogen 

(mgrms.) 

(m) 


x 


1046 

H71 
>,  : 
775 



403 
281 


0-745 

0-705 

ll.li.MI 

0-610 
0-549 
0-443 
0-380 


43-5 
44-2 
43-7 
45-1 
45-1 
45-3 
44-2 


Liquid  nickel  and  hydrogen. 
1500"  C. 


<P> 
mm.  of  mercury. 


Hydrogen 

(mgrms.) 

(ml 


973 

4-127 

7-55 

758 

3-585 

7-67 

616 

3284 

7-57 

480 

2-874 

7-64 

Liquid  iron  and  hydrogen. 
1550°   C. 


(p) 

mm.  of  mercury. 

Hydrogen 

(mgrms.) 

(m) 

-JJ. 

m 

922                                  2-703                                     11-2 
738                                  2-501                                      10-9 
568                                  2-120                                     114 

as  gold,  tin.  aluminium,  (c)  those  in  which  the  solubility 
was  higher  than  that  accounted  for  by  the  copper  content, 
such  as  nickel  and  platinum.  The  solubility  in  copper 
alloys  was  proportional  to  the  square  root  of  the  pressure, 
and  the  view  that  occlusion  was  due  to  adsorption  is 
untenable,  and  although  the  authors  hold  the  view  that 
adsorption  did  not  exist  at  high  temperatures,  they  do  not 
express  any  opinion  about  low  temperature  conditions, 
and  they  put  forward  the  view  that  gases  and  metals 
form  solid  and  liquid  alloys,  the  solubility  of  which  does 
not  follow  Henry's   law,    but  is  expressed  by  the  formula 

\/P 

-=r  — A.  H.  C. 


Nitrogen    and    metals    at    high    temperatures ;     Interaction 

of  ,  and  electric  conductivity  of  some  mtlal-nitrogen 

alloys.     I.   Shukow.   J.   Russ.   Phys.-Chem.   Ges.,   1910, 
42,  40— 55.     Chem.  Zentr.,  1910,  1,  1220—1221. 

In  continuation  of  his  previous  work  (this  J.,  1908,  942). 
the  author  has  made  a  series  of  determinations  of  the 
dissociation  pressures  of  metal-nitrogen  alloys.  In  the 
case  of  chromium,  at  1100°  and  1200°  C.  and  manganese, 
at  910°  and  1175°  C.,  the  dissociation  pressure  of  the  alloys 
increased  continuously  with  the  nitrogen  content  ;  hence 
the  alloys  can  only  be  solid  solutions,  not  chemical  com- 
pounds.  In  the  case  of  aluminium,  on  the  other  hand,  the 
existence  of  a  compound  is  indicated,  the  dissociation 
pressure  being  constant  for  a  given  temperature  and  inde- 
pendent fif  the  nitrogen  content.  Determinations  were 
also  made  of  the  electrical  resistance  of  compressed, 
powdered  metal-nitrogen  alloys.  The  resistances  of  the 
manganese,  chromium,  and  titanium  alloys  were  of  about 
the  same  order  as  those  of  the  pure  metals.  The  resistance 
of  the  compounds,  A1N,  Ca3N2,  and  Mg3N2.  on  the  other 
hand,  amounted  to  over  2x10*  ohms.  These  results 
confirm  the  view  expressed  previously  {loc.  cil.)  that 
nitrogen  forms  only  solid  solutions  and  not  chemical 
compounds    with    manganese,    chromium,   and    titanium. 

— A.  S. 
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!,,!<  ,-   Influi  nn  0/  /■' •  on  Ih 

ll    ,     i.  ronwouil.      fioc.    Roy.   Soi   .  1910,  A83.    183 

luthor  (this  J.,  1009,  881 

i  I,. nlii  mod  liy  oxpci  i  nn  mi  eel  liiin 

i:ii.n-lii|«  between  hiiiliiu,  |i  'in!  mul   pressure       The 

„,  ,,     ,.1    u    high    il.  'gn  .     nl    |>ui  it)  .    mid    the 

.■,1   nut    ns    prcv  mi  li    ili    ciilicd     i     ci  pt 

1  in  ii  1. 1-   was   slightly   iii.ulili.il, -i.  thill    il    could 

,  ,i  -una!. I.-  envelope  in  which  the  m 

-   maintained.     Al   Ihl: 1 1   pri 

wore  obtained   l>)    mi'iina  "I   hydrogen,  sublimation 

■••iling    point    whs    rather    proi m  i  'I  :     the 

■,,n    ol    /.nn-.    undei     these    c litions,    is    unlike 

metals,  in  tx  ing  more  oi  thi    nature  of 

i  sublimation   than  oi   actual  ebullition.     The 

oi   all   the  in. -ink  studied,   when  expressed 

ile,  wen    found  (i ifoi  m  fnirl) 

ui.l    Young's    law,    being    similarly    affected 

bf     pressure      Ordinary     baromotrii      fluctuations     have 

iblo   influence  on   the   I"  iling   point  i.     Cut  vi  s 

Pn   in   the   paper,   and   the  following  results   were 

obtain. 


Boiling  i    Int 

Pressure. 

HUmuth 

102     nun. 

1100 

•-:.: 

1310 

l    lit.... 

1  120 

.. 

1740 

11-7       .. 

1950 

16-5       ,. 

1000 

inn     nun. 

[980 

u; 

•2 1  SO 

Lcail 

105 

1820  (18101 

168 

14'JII  i  1  100 

1     at  ill. 

1515 

9-3       „ 

1870 

11-7 

'.Mini 

Sllv.T    . 

103     nun. 

1660 (1660) 

n  i 

1780 

Tin 

mi 

1970 

101 

1100 

Zinc      . 

0-3  at  in. 

1110 

11-7      .. 

1280 

Ji-:>     .. 

1180 

.. 

1510 

sighting  tube. 


Nitrogen 


(hydrogen) 

(        ..      ) 


t'nit  il 
Mexico  

I 




Imerlca 


\  i 

Bolivia     .  . 

Chile 

FiTll    


South   \ in'  in  :i 


Austria 

England  



Hungary    

it  dj     

Norway    

B  u  

Spain    "'  i   P 

" 

Turkey 


Eturopi 

Japan  

Africa 
Australasia 

Total     .  .  . 


■ 

1,430 

I  10 

198,290 

574,710 

220 

225 

800 

■2,11. ... 

39,980 

56,040 

54,385 

li  "ii 

1,575 

1,615 

Till) 

700 

700 

20,200 

22,455 

126 

2240 

*,505 

•J. '.17.'. 

i!.7-j:. 

7,010 

1,190 

20,085 

•J. nun 



2, 

1,250 

-,, 

100,470 

i  i"..',".i 

113,815 

1 

i    

i: 

5800 

6,880 

14  :u". 

11,150 

.:  I.l.i'i 

713,865 

754,310 

839,255 

— F.  Sodit. 

•Sn.-i.  nn/  activity  as  a  corrosive  influence  in  the  soil.     R.  H. 

is.  .1.  Ind.  and  Eng.  Chem.,  1910,  2,  128—130. 
Tiik  corrosion  of  underground  iron  and  Bteel  structures 
is  in  pari  due  (..  bacterial  activity.  The  attack  is  some- 
-  due  to  the  direct  action  of  a  specific  microbe,  some 
i  Mirh  as  Crenothrix,  Cladoihrix,  and  Heptothrix 
containing  ferric  oxide  in  their  cell  walls.  An  acid  produi  t 
is  Oral  eliminated  by  which  the  iron  is  dissolved  and  then 
each  individual  forms  a  pit  by  corrosion  of  the  metal. 
Indirectly,  certain  bacteria  cause  corrosion  by  ereatirg 
acid  conditions  in  tin  soil  owing  to  their  peculiar  methods 
of  absorption  and  elimination  of  sulphur  compounds. 
In  presence  of  calcium  sulphate  the  nascent  met  ha  i  e 
set  free  by  the  anaerobic  bacteria  which  decompose 
cellulose  reduces  the  sulphate  to  sulphuretted  hydrogen. 
The  remedies  proposed  are  free  drainage  to  curry  off  quickly 
the  arid  solutions  formed,  or,  where  this  is  impracticable, 
slaked  lime  should  be  packed  about  the  metal  to  neutralise 
the  aeids  formed. — E.  F.  A. 

CaJcium  ferrites.     Kohlmeyer  and  Rilpert.     See  VII. 

Titration  of  ferrous  salts  in   presence  of  hydrochloric  and 
phosphoric  acids.     Hough.     See  XXIII. 

Copper  production  of  the   World.     H.  E.  Merton  and  Co. 
Eng.  and  Mm.  J..  April  16,   1910.     [T.K.I 

The  following  is  an  estimate  of  the  world's  copper  pro- 
duction in  1909,  together  with  figures  for  1907  and  1908  : — 


Of  the  Spanish  production  in  1909  the  Rio  Tinto  Co.  is 
credited  with  35.370  tons.  In  Germany  the  Mansfeld 
deposits  produced  18,71")  tons  ;  in  Norway  the  Sulitelma 
Co.  reports  4795  tons.  The  African  estimate  contains 
894S  tons  from  the  Cape  Copper  Co.  and  the  Namaqua  Co. 


Mineral  production  of  New  Caledonia.     Board  of  Trade  J., 
April  21,   1910.     [T.R.] 

The  stocks  of  nickel  ore  in  New  Caledonia  on  31st  Decem- 
ber, 1909,  were  122,000  tons;  79,995  tons  were  shipped 
during  the  year,  but  the  production  was  about  120,000 
tons.  A  number  of  contracts  have  been  made  during 
the  past  year  for  forward  delivery,  and  all  nickel  ore 
produced  has  become  the  property  of  smelters.  The 
result  of  the  first  reduction  of  nickel  ore  by  the  electrolytic 
process  at  Tau  is  awaited  with  interest.  By  this  process, 
it  is  claimed,  nickel  can  be  produced  at  a  cost  which  will 
enable  the  selling  price  to  be  reduced  to  £100  per  ton. 
The  chrome  industry  is  confined  for  the  present  to  one 
mine,  anil  the  export  for  1909  was  32,136  tons,  14,344  tons 
less  than  in  1908.  The  price  of  this  mineral  has  reached 
£1  2s.  per  ton  for  50  per  cent,  ore  in  bulk  at  mines,  or 
£1  14s.  (id.  for  50  per  cent,  ore  in  sacks  f.o.b.  Noumea. 
The  stock  of  chrome  existing  in  the  colony  on  31st  Decem- 
ber. 1909,  was  about  21,000  tons.  There  is  no  demand 
for  cobalt,  and  producers  have  now  closed  down  the  mines. 
The  stocks  in  the  colony  arc  probably  400-500  tons. 
The  copper  mines  at  Pilou  are  producing  a  quantity  of  ore, 
and  smelting  should  begin  shortly.  The  quality  of  the  ore 
is  said  to  be  good,  and  reports  indicate  a  large  production 
in  the  near  future. 


Patents. 

Ores;    Concentration  of .     H.  L.  Sulman,    II     F.   K. 

Picard,    and    J.    Ballot,    London.     Eng.    Pat.    28,173, 

Dec.  24,  1908. 
The  powdered  ore  is  mixed  with  slightly  acidified  water 
(e.g.  0-2  to  0-5  per  cent,  sulphuric  acid)  containing  in 
solution  a  minute  quantity  of  an  alcohol  such  as  amyl 
alcohol  (e.g.  001  to  0002  per  cent.),  the  mixture  (heated 
or  not)  is  agitated  so  as  to  bring  the  ore  particles  into 
contact  with  air.  and  the  froth  so  formed,  which  contains 
the  sulphides,  is  separated.  Methyl,  ethyl,  propyl,  or 
butyl  alcohols  may  be  used  instead  of  amyl  alcohol,  or 
mixtures  of  them  may  be  employed. — H.  H. 
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Metals  or  minerals  from  their  gangues  ;  Method  and  appara- 
tus   lor   the   separation    of   .     A.    Simon,    London. 

Eng.  Pat.  10,381.  May  1,  1909. 
A  device  is  attached  to  the  reciprocating  trays,  tables  or 
belts  usually  employed  in  the  concentration  of  ores, 
whereby  the  same  may  be  very  rapidly  oscillated  (from 
2500  to"  5000  times  per  minute)  by  means  of  a  pneumatic 
or  like  percussive  tool.— W.  E.  F.  P. 

Electroplating  tubes  and  rods  ;   Apparatus  for .     S.  O. 

Cowper-Coles,    London.     Eng.    Pat.    12,469,    May   26, 

1909. 
The  rods  or  tubes  are  supported  on  bearers  having  one  end 
higher  than  the  other,  each  pair  of  bearers  being  relatively 
inclined  in  plan,  so  that,  as  the  rods  roll  down  the  supports, 
contact  is  made  at  different  points  on  the  surfaces  to  be 
plated.  The  bearers  are  made  in  the  form  of  inverted 
T-shaped  metal  bars,  located  between  blocks  of  wood 
which  carry  anode  plates,  the  latter  being  insulated 
from  the  bearers.  Anode  plates  may  also  be  arranged, 
in  addition,  above  the  rolling  rods  or  tubes. — B.  N. 

Lead ;    Process   of   making   filamentous   .     C.    Ellis, 

Larchmont,  N.Y.,  Assignor  to  Ellis-Foster  Co.,  New 
Jersey.  U.S.  Pat,  953,196,  March  29,  1910. 
A  fine  stream  of  supermolten  lead  (e.g.  at  200°  C.  above 
its  melting  point)  is  subjected  to  the  action  of  a  jet  of 
compressed  inert  gases  in  a  closed  receptacle,  whereby 
lead  in  a  filamentous  condition  is  produced.  The  inert 
gases  may  be  derived  from  the  prior  passage  of  air  through 
the  lead  material. — H.  H. 

Smelting-furnace.  C.  A.  Wettengel,  Caney,  Kans.,  Assignor 
to  American  Zinc,  Lead;  and  Smelting  Co.,  Boston, 
Mass.  U.S.  Pat.  953,405,  March  9,  1910. 
A  smelteso  furnace  having  a  bank  of  inclined  retorts, 
with  an  ash-shoot  in  front,  is  fitted  with  an  apron  secured 
below  the  lowest  tier  of  retorts  and  a  movable  pan  having 
a  flange  inclined  upward  and  adapted  to  fit  under  the 
apron.  When  the  pan  is  in  place,  the  apron  and  pan 
together  close  the  ash-shoot.  The  retorts  are  supported 
by  clamp  blocks. — H.  H. 

Alloy ;    [Iron  ].     J.   T.   H.  Dempster,  Schenectady, 

N.Y..    Assignor    to    General    Electric    Co.,   New   York. 
U.S.  Pat.  953,412,  March  29,  1910. 
The  alloy  contains  iron,  tellurium,  and  silicon,  with  or 
without  manganese,  the  iron  being  largely  in  excess  of  the 
other  metals  (e.g.,  more  than  75  per  cent.). — H.  H. 

Manganese  steel  ;  Method  ol  making .     H.  D.  Hibbai d, 

Plainfield,   N.J.     U.S.   Pat,   954.185.  April  5,    1910. 
The  manganese  in  manganese  steel  scrap  is  utilised  by 
melting  the  latter  in  an  electric  furnace  under  suitable 
conditions,   and  then   adding   sufficient    manganese   alloy 
to  eive  the  product  the  desired  percentage  of  manganese. 

'    — W.  E.  F.  P. 

Manganese  steel ;   Process  of  making  .     H.  M.  Howe, 

Bedford,  N.Y.,  Assignor  to  Tavlor  Iron  and  Steel  Co., 
High  Bridge,  N.J.  U.S.  Pat.  954,188,  April  5,  1910. 
THEJprocess  consists  in  the  addition  of  successive  portions 
of  manganeso  steel  scrap  to  a  superheated  bath  of  molten 
iron,  maintained  in  such  condition  as  to  prevent  loss  of 
manganese.  The  product  is  finally  brought  to  the  desired 
composition    by    the    addition    of    ferromanganese. 

— W.  E.  F.  P. 

Metals,   especially   iron   and  steel ;    Process   and  furnace 

for   the    refining    of   by   the    electrothermal   method. 

O.  Mulacek  and  F.  Hatlanek.     Ger.  Pat.  220,251,  Sept. 

27,  L907. 

The  patent  relates  to  an  electric  furnace  for  the  refining  of 

metals,  in  which  the  charge  forms  part  of  a  current-circ  mi 

and  becomes  heated  in  consequence  of  the  resistance  it 


ffers  to  the  passage  of  the  current.  The  eurrenl 
veyed  to  the  charge  through  electrodes  embedded  in  the 
refractory  lining  of  the  furnace,  this  lining  being  composed 
of  a  conductor  of  the  second  class,  i.e.,  of  a  substance 
which  is  a  conductor  only  when  heated.  The  preliminary 
heating  is  effected  by  providing  one  or  more  induction 
troughs  or  channels  communicating  with  the  working 
liearth  of  the  furnace.  The  working  hearth  and  the 
induction  trough  arc  first  filled  with  metal,  which  is 
heated  in  the  known  manner  by  induction,  until  the  lining 
of  the  working  hearth  becomes  sufficiently  hot  to  act  as  a 
conductor,  when  communication  between  the  hearth  ami 
the  induction  trough  is  cut  off.  Preferably  the  floor  of 
the  working  hearth  is  arranged  at  a  lower  level  than  that 
of  the  induction  trough,  and  after  the  preliminary  heating 
by  induction,  only  sufficient  metal  is  charged  into  the 
furnace  to  fill  the  working  hearth,  but  not  the  induction 
trough,  so  that  the  refining  is  effected  by  resistance-heating 
alone. — A.  S. 


Pyrophoric  alloys.  Treibacher  Chemische  Werke.  Fr. 
Pat.  407.117,  Sept.  3,  1909.  Under  Int.  Conv.,  April  3, 
1909. 

i  Alloys  of  the  earth  metals,  rich  in  cerium,  are  reduced  to 
powder  and  compressed  into  blocks.  The  blocks  are 
heated  to  incipient  redness  in  a  closed  vessel,  the  quantity 
of  air  present  being  insufficient  for  the  alloy  to  be  melted 
by  the  rapid  oxidation  which  takes  place.  The  blocks 
1  thus  obtained  are  covered  with  a  thin  film  of  suboxide  and 
;    are  more  highly  pyrophoric  than  the  original  allov. 

— A.'T.  L. 

Metal    from    ore ;     Process    for    extracting    .     J.    W. 

Mackenzie,   London.     From  C.  A.   Stevens,  New  York 

City.     Eng.  Pat.  7519,  March  29,  1909. 
See  Fr.  Pat.  401,443  of  1909  ;  this  J.,  1909,  1142.— T.  F  B. 

Pyrophoric  masses  [alloys']  ;    Manufacture  of  ■ .     A.  G. 

Bloxam,  London.  From  Treibacher  Chemische  Werke 
Ges.  m.b.H,  Treibach,  Austria.  Eng.  Pat.  8163, 
AprU  5,  1909. 

See  Fr.  Pat.  407,117  of  1909  ;  preceding.— T.  F.  B. 

Blast  furnaces,  converters,  and  the  like  ;  Method  of  operat- 
ing   .     J.   Gayley,  New   York.     Eng.    Pat.    13,552, 

June  9,  1909. 

See  U.S.  Pat.  935,628  of  1S09  ;  this  J.,  1909, 1140.— T.  F  B. 

Air  for  hlast-furnaces  and  conierters ;  Apparatus  for 
extracting  moisture  from  - — ■ — .  J.  Gayley,  New  York. 
U.S.   Pat.   953,525,   March  29,   1910. 

See  Fr.  Pat.  344,399  of  1904  ;  this  J.,  1904, 1095 — T.  F.  B. 

Ores  ;    Apparatus  for  desulphurising  or  otherwise  treating 

.     R.    Hubner,    New    York.     Eng.    Pat.    14.541, 

June  21.   1909. 

See  U.S.  Pat.  934,532  of  1909  ;  this  J., 1909, 1141.— T.  F.  B. 

Smelting- furnace ;     Electric .     E.     A.     A.     Gronwall, 

A.  R,  Lindblad.  and  O.  Stalhane,  Ludvika,  Sweden. 
U.S.  Pat.  953,029,  March  29,   1910. 

See  Eng.  Pat.  1658  of  1907  ;  this  J.,  1907,  622.— T.  F.  B. 

Furnace  ;  [Electric]  transformer .     E.  A.  A.  Gronwall, 

A.  R.  Lindblad,  and  O.  Stalhane,  Ludvika,  Sweden. 
U.S.  Pat,  953,030,  March  29,  1910. 

See  Eng.  Pat.  6193  of  1907  ;  this  J.,  1907,  878.— T.  F.  B. 

Antimony    ores;      Apparatus    for    treating .     H.     L. 

Herrenschmidt,    Paris.     U.S.    Pat.    953,142,   March   29, 

1910. 
See  Ft.  Pat.  386,107  of  1907  ;  this  J.,  1908,  756.— T  F.  B. 
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Apparatus    foi  T.    -I      Hoover, 

ii    Mux  nils   Sc|,aral I,(il.,    I  ondon.       I    S 

\|.mI    .,     KtlO. 

I',.     I'M  |  „|    I  in  .  ,  thin  J.,   H'lii.  432.     'I'.  F.  B. 

iting   and    separating    apparatus.     V.    Dalle 
niagne,  Iran,  Spain       I    s    Pat.  953,900,  April  5,  1910. 

■<  ...l  I'm;  ;  this  .1..  1907,  1203.     T.  F.  B. 

titration  of  II.  I..  Sulman,  Assign  or  to 

•    paiation,  1.1,1..  Undon.      I  .S.   Pat.  ■>.-....i>  I  _'. 
April    12,    1910. 

Pal    2359  i.i  1909  ;  tins  .1.,  1910,  496.     T.  I'.  B. 

ting  —  F.   P.   I  >i  »'  J  ,'A 

Hi.     I:,  .In.  imn   Corporation.   Washington.      I'.S. 
264,    April  5,    1910. 
Pal     i"l. i.",  .  ..i   L909  ;  this  J.,  1910,  285.     T.  F.  B. 

nacs  .'    Apparatus  for  charging 
E.      Dot   Delattn  .     First     Addition,     d 

.luh    20,    190n,    to    IV.    I'.n     391.812.    , 30,    1908. 

I  n,l.  i    Int.  Conv.,   May    18,    1909. 
SnEng.  Pat.  I  7.  in:;,, I  1909  :   this  J.,  1910,  360.-    T.  F.  B 

'id  ;    /V,h  i  to  obtain   ml  lid 

'    in      in  s,-    Steel     Kail    Co.      First     Addition, 

I  Ocl    30    1909    to  Fi     Pat,  396,8';  I.  Nov.  28,  1908. 

g.  Pat.  24,729  ol  1909;  this  J.,  1910,497.-   T.  F.  B. 

Smelting  ore«,  residues,  etc.,  for  thi    extraction  of  copper  t» 
/  furnaces  therefor.     B.   dc  Saint    Seine, 
and  Thwaites   Bros.,   Ltd.     Fr.   Pat.    107,990,  Sept.  27. 
1909. 

ig.  Pat.  23,179  of  1908;  this  J.,  1910,  94.     T.  F.  B. 

Calcining    furnaces.     VV.    .1.     Willis.     Fr.     Pat.     (08,231, 
25,  1909.     Under  Int.  Conv.,  March  II.  1909. 

■    5901  ol   1909;  this  J.,  1910,   196.     T.  F.  B. 

— .    J.  H.  Reid.     Fr.  Pat. 
'  I),    Oct.    211,    1909.      I  n,l,i     Int.    Conv..    I',  b.    3, 

SieC.S.  Pat.  937,387  of  1909  ;  this.l  ,1909,  1208.— T.  F.  B. 

Metallic  alloys.     G.  Hartmann.      Fr.  Pat.  408,331,  Ocl    26, 
1909. 

Slll'.S.  IV    !':is,422of  1909;this.J.,  19119,  1256.—  T.  F.  B. 


XI.— ELECTRO-CHEMISTRY. 


;    An  improved  form  of  

Kmyt.     Z.    physik.    Chem. 


E. 
1910, 


inium  normal  c<ll 
Chen  and  H.  B. 
72,  3S— 42. 

The  authors  have  shown  previously  \'/.-  physik.  <  hem  . 
1909.  65.  :>.">!M  that  the  temperature-correction  used  for 
H.F.  of  the  Weston  normal  cell  cannot  be  correct. 
By  using  an  amalgam  containing  8  per  cent,  of  cadmium  in 
contact  with  a  solution  i  i  cadmium  sulphate  satui  i 

to  CdS04.8  ::il  0  as  solid  phase,  a  normal  cell 
,  an  I*-  constructed,  for  which  a  definite  temperature- 
ion  formula  should  hold  strictly  betweei 
and  +40°C.  (compare  Bijl,  this  J..  1903,  704).  The 
authors  have  succeeded  in  constructing  such  a  cell  which 
,an  be  transported  safely  without  its  E.M.F.  being  affected, 
and  they  invite  the  "  Reichsanstalten  t,,  subject  the 
cell  to  a  thorough  investigation  over  a  long  interval  oi 
time  with  a  \  i,w  to  proclaiming  it  as  a  "normal  element." 
The  shape  of  the  cell  and  the  method  of  charging  it  are 
described. — A   S. 


Blectrolytit     determinai ■/  Bpeai     and    ,, tiers. 

Se,    .Will. 


Oausi    of  high  result*  in  el  nation  <>/ 

Speai      So    Will. 

I'  I  HINTS. 

/.,,«,/  electric  fires;    Production  and  maintenana   of  

feeting  reaction  between  gate*.  G.  W,  Johnson, 
London.  From  (hem.  Fabr.  Griesheim-Elektron.  Frank- 
foi  i-on-M.iine.  Germany.  Eng.  Pat.  11,060,  May  10, 
1909. 

Tin:  gases  are  supplied  continuously  to  the  eleotrio  arc 
ovei  its  whole  length,  by  means  of  a  series  oi    lit 
aftei   the  manner  of  "louvres,"  through  which  the  g 
issue  under  pressure  in  constant  amount,  and  at  a  constant 

acute  angle  against  the  electric  arc.. — B.  N. 


Insulation  of  metallic  threads,  wires  and  bands.     P.  A- 

Newton,  London.      From    I'.u  I,,  nfal.r.   \,,im.      F.  Bavei 

und     Co.,     Elberfeld,    Germany.     Eng.    l'at.     18,193, 

May    13,    1909. 

The  metallic  threads  or  wires  are  covered   with  cotton, 
paper,  etc.,  and  then  treated  with  solutions  ol  .-,,  ,-tylated 

ii Huli.sc. — B.  N. 


Ozoji    | forlmedical' purposes |  :  Productionof .    Ozonai, 

Ltd..  and   E.   L.   Joseph,   London.     Eng.   Pat.   24,945, 
Oct.    29,    1909. 

Oxygeh  passes  from  a  cylinder  ,,i  the  compressed  gas. 
fitted  with  a  reducing  ralve,  through  a  preliminai 
heating  device,  preferably  of  an  electrical  nature,  through 
a  combined  ozonising  and  heating  apparatus,  and  out 
through  a  delivery  nozzle,  which  takes  the  form  of  a 
hypodermic  needle.  The  combined  ozonising  and  heating 
apparatus  contain!  n  series  of  electrodes,  eaeh  of  which 
consists  of  a  flat  Bhei  i  ..f  aluminium  gauze,  sheets  of 
mica,  or  the  likenon-ci  nducting  material  being  interposed 
between  successive  sheets' of  metallic  gauze.  The  pile 
of  electrodes  and  dielectj  ies  is  enclosed  in  a  metal  chambi  r, 
which  is  lined  at  the  top  and  at  the  bottom  with  mica, 
and  around  the  sides  with  asbestos  or  the  like.  Tin- 
chamber  constitutes  the  cover  ,,f  the  heating  apparatus, 
which  consists  oi  one,  or  preferably  two,  suitable  insulated 
electrical  heating  units.  The  apparatus  furthei  com 
prises  a  transformer,  and  is  adapted  for  us,-  with  the 
alternating  currents  ordinarily  supplied.  The  switch. 
which  controls  the  supply  of  current  to  the  heating  units. 
can  be  adjusted  so  as  to  regulate  at  will  the  temperature 
of  the  gas  flowing  into  the  ozonising  apparatus. — O.K. 


Vacuum         I         furnat  e.      \.  '  >    Ippolberg,  S  !"  i 
N.Y.,   Assignor   to   General    Electric    Co.,    Nev     IS    rl 
TJ.S.  Pat.  953,774,  April  5,  1910. 

The    furnace    comprises    an    air-tight    chambei      with    a 
tungsten  screen  enclosing  a  heatin;  ring  tungsten 

walls,  and  containing  a  conductor  forming  a  reft 
heating  member  of  compressed  powdei  i  I  substantially 
pure  tungsten,  in  contact  with  tungsten  blo<  !■-  as  ti  r  minals. 
Means  are  provided  for  continuously  exhausting  air 
from  the  chamber,  and  foi  supporting  the  materia!  to  be 
heated  in  proximity  to  thi    hi  ater. — B.  N. 

,,,,,.    for    ./.,,  I  ",/-.     I'r-     Pat. 

406,981.     See  11b. 


Precipitating  thi   coin,.  '   "'  <*<  *«•* 

coloured   lye*   Obtained    in    the   preparation   of  merc-nscd 
cellulose  [wood  cellulose}.    Fr.  Pat.  406,744.    See  X. 
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XII.— FATS;    OILS;    WAXES. 

Cod   iiur  and  m-.iihuden    tils ;      -  lor  . 

\V.   K.  Alsop.     J.  Amor.     Leather  (.hem.  Assoc.,  1910. 

5.  204—208. 
The  detection  eef  menhaden  oil  in  cod  oils  is  very  difficult 
unless  th  extent  of  the  addition  is  about  30  per  cent.. 
anil  experience  is  of  great  value  in  interpreting  the  analy- 
tical figures  obtained.  The  author  gives  a  lung  table  of 
"*  constants  "  yielded  by  several  kinds  of  cod  oils  and 
menhaden  oils,  and  also  of  a  few  other  oils  which  might 
possibly  be  added  to  cod  oil,  and  a  summary  of  these 
results  is  also  given.  It  is  assumed  that  the  word  "  pure 
as  applied  to  "domestic"  oils  implies  the  absence  of 
mineral  and  menhaden  oils.  White  and  light -coloured 
cod  oils  usually  have  a  higher  specific  gravity  and  a  lower 
acid  value  than  dark  or  brown  oils.  It  is  also  noted  that 
the  specific  gravity,  saponification  value  and  iodine  value 
are  all,  on  the  average  lower,  and  the  acid  value  much 
higher,  in  cod  oils  than  in  menhaden  fish  oil?.  Unless 
actual  onsaponifiable  oil  Ins  been  added,  the  estimation 
of  unsaponifiable  matter  is  regarded  as  useless.  Colour 
are  also  stated  to  be  valueless  since  the  colours  given 
by  cod  oils  vary  so  much.  The  following  tables  are  a 
summary  of  the  figures  given  : — 

Cod  oils. 


SB.  gr. 

Acid 
value. 

Sapon. 
value. 

Iodine 

value 

(Hubl.). 

Maximum    .... 

Average 

Brown  oils    . . . 

0-922 

0-9279 

0-9245 

0-9236  -0-9255 

11-9 

39-4 
24-8 

180 

195 
184—190 

132 

160 

135—145 

Menhaden  oils. 

Sp.  gr. 

Acid 

value. 

Saw  >n 
value. 

Iodine 
value. 

Minimum 

Maximum    .... 
Average 

0-928 

0-9349 
1   -0-931 

3-53 
11-74 
5—8 

189-6 

198 

190 — 195 

145 

170 

150—160 

Fatty,     resinous     and     oleaginous    substances     cor.tainifu) 
impurities;     Apparatus   /or   the    recovery    and    a 

purification    of    .     L.    Dueos.     Fr.    Pat.    407.446, 

Sept.  20,  1909. 

The  impure  substance  is  melted  111  a  vessel  heated 
suitable  means  and  communicating  by  means  of  a  1 
channel  with  a  lower  receptacle  into  which  the  impuritia 
can    be    drawn    off    through     decantation-tub 
at   suitable  levels   which  are  indicated   by  outside  tubes. 
The  lover  receptacle,  the  capacity  oi  which  is  about  one- 
tenth  of  that  of  the  upper  vessel,  is  also  heated  in  any 
suitable    way.    and    water    under    pressure    may    be    intro- 
duced into  the  apparatus   in  order  to   bring  the 
separation   of   the   impurities   within   the   level   of   the  de- 
eatltation  tubes. — ('.  A.  M. 

IFood  oil ;    Process  for  treating  in  order  to  j 

it    coagulating    at    high    temperatures.     A.    Weinschenk. 
Ger.  Pat.  219.715.  July  21.  1909. 

The  oil  is  heated  with  a  powdered  metal,  such  as  zinc  dust, 
which  has  a  strong  reducing  action.  The  treated  nil 
alone  ilrics  only  slowly  or  not  at  all.  but  dries  satiafactority 
when  mixed  with  a  small  quantity  of  a  siccative. — A.  S. 


—A.  T.  H. 

Etholides   of   the    Coniferae.      Juniperic  and  sabinic  acids. 
J.   Bougault.     Comptes   rend.,   1910,    150,    874—876. 

The  constitution  of  juniperic  and  sabinic  acids  has  now 
been  determined  (see  this  J.,  1909,  802).  They  have  been 
obtained  by  the  saponification  of  etholides  (esters  of  alcohol 
acids;  present  in  the  "  waxes  of  certain  Coniferce.  The 
acids  were  converted  into  the  corresponding  iodides  by 
the  action  of  iodine  and  phosphorus.  The  iodide  of 
juniperic  acid  (16-iodopalmitic  acid)  melts  at  76°  C.,  and 
when  reduced  is  converted  into  palmitic  acid.  Sabinic 
acid  in  a  similar  manner  yields  12-iodolaurie  acid.  m.  pt. 
63° — 64°  C.  which  is  converted  into  lauric  acid  on  reduc- 
tion. When  oxidised  with  chromic  acid,  dibasic  acids 
are  produced.  Sabinic  acid  gives  deeamcthylonc- 
dienrboxylic  acid,  melting  at  127°  ('.  Juniperic  acid 
yields  a  tetradecamithvlcne  die  arleoxvlic  acid,  thapsic 
acid,  melting  at  124°  C.— F.  Shun. 

« 
Patents. 

Waxes,    fats   and   oils;     Extracting   and    purifying   — — . 

S.  Wijnbcrir.  Amsterdam.       Eng.  Pat.  16,148.  July  10, 
1909. 

The  solution  of  the  oils.  fats,  or  waxes  obtained  by  extract- 
ing the  material  with  a  suitable  solvent  is  passed  through 
a  filtering  medium  of  bleaching  substances  (such  as 
fullers'  earth  or  bone-black)  contained  in  the  vessel  in 
which  the  extraction  was  made. — 0.  A.  M. 


Hi'      purification   of 
C.    Stiepel.      i.ei. 


Wash    oils    and    fats;   Process    /or 

dirty   oils  and    by  oxidation. 

Pat.  219.716,     Feb.  20,  1909. 

The  oils  or  fats  are  dissolved  in  petroleum  spirit  of  b.  pt. 
up  to  65°  C.  or  of  b.  pt.  100°  C.  and  over,  which  solvents 
only  dissolve  relatively  small  quantities  of  the  gummy 
and  coloured  impurities,  and  the  solutions  are  altered 
and  then  subjected  to  the  usual  oxidation  process. — A.  S 

Soap  paste  ;    Apparatus  for  the  preparation   of  .     J. 

Bauer.     Fr.  Pat.  406.917,  Sept.  10,  1909. 

A  soap  paste  is  prepared  by  injecting  steam  and  a  current 
of  a  heated  oil  simultaneously  into  a  solution  of  sodium 
carbonate,  so  that  thorough  admixture  results.  Thr 
apparatus  for  this  purpose  may  consist  of  three  super- 
posed vessels,  the  uppermost  of  which  serve-  as  the  oil 
reservoir,  the  middle  as  the  mixing  tank,  and  the  lowest 
for  storing  the  soap  paste.  The  steam  on  its  way  to  tin 
mixing  tank  may  be  used  to  heat  the  oil.  and  the  lower 
part  of  the  steam  pipe  may  be  constructed  in  the  form  of 
a  perforated  coil.  Or  the  top  and  middle  vessels  may 
have  a  wall  in  common,  so  that  heat  is  communicated 
from  the  latter  to  the  former.  Means  may  also  ' 
vided  for  preventing  overheating,  and  for  carrying  "ft 
the  injected  steam  in  a  direction  tangential  to  the  ia 
of  the  mixing  vessel,  and  thus  effecting  a  more  thorough 
admixture  of  the  contents. — C.  A.  M. 

Oils;    Process  for  transforming  j'n'o  viscous  prodiuil 

and  its  application  to  the  manufacture  of  lubricativQ 
oils.  A  de  Hemptinne.  Gand,  Belgium.  Eng.  I'at. 
15,748,  July  6,   1909. 

See  Fr.  Pat.  440,843  of  1909  ;  this  J..  1910.  222.-T.  J',  li. 

Sa/iuiianiiiis    rum  pun  nd.      E.     Weiss.     Weiden.    Germany. 
U.S.  Pat.  954.186.  April  12.  1910. 

See  Fr.  Pat.  3t;t>.547  of  1906  ;  this  J..  1906,  981.— 1.  F.  B 
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RESINS. 

Ultramarine   bltu  ;     Note  on   the  analysis  of .      E.   K. 

Andrews.  Analyst.  1910,  35,  157—158. 
The  nie-thoel  is  designed  to  facilitate  the  examination  of 
the  pigment  with  regard  to  the  possible  presene 
additions  insoluble  in  aeid  ;  an  operation  not  easily  per- 
formed when  the  -ample-  is  analysed  by  decomposition 
with  acid.  The  process  de]>ends  on  the  oxidising  action 
of  bromine-,  and  the-  subsequent  complete  solution  of  the- 


Vfll.  XM\  .  v-     • 


i  I      Mil.      I'WNTs      PIGMENTS      (  \i;m>mi:s,     RESINS 


f>77 


pcoduoU,  when  the  pure  pigment  if  thus  treated.     '     rn 
..!  the  ultramarine  is  placed  in  a  wide  mouthed  flask  of 
ity,  and  thorough!)  wetted  with  S  to  10  c.c. 
at  inter.     About  30  e.e.  ol  aii  aqueous  saturated   solution 
of  bromine  are  added,  and  the  contents  of  the  fla  I    igi     ted 

until  thi  ■  hi   b line  be| li    ippeat       Mori 

bromine  watei    i     addi  d  until   t  he   blue  i   Joui 

and  an  cxi  es     "I   bromine 
!.  i,  set   .i-i.l'    fin    15   minute      anil  the 
an   then  tillered  quickly.     The  residue  is  washed 
*ith  water,  ignited  and  weighed.     The  filtrate  is  acidified 
<rith  10  ong  hydroi  hloric  ai  id,  and  cvaj 

to  dryness       The  silicic  acid  i    filtered   off,  and  the  £ 
adjusted   to   b    known    volume.      Aliquot    portions   of   this 
:   are  taken   for  determining   the  alumina,  Bulphur, 
I  i  ,   weighed  residue  is  boiled  with  sodium  carbi  nati  . 
i|i  lied,  the  lass  ill  weight  being  clue  to  the 
oi    i  little  silicic  acid  in  the  h 
The  am. unit  ..f  silica  thus  found,  (usually  al  out 
cent.)  is  added  to  that  oi   the   bulk  of  the  silica  in 
■  I  filtrate.     Analyses  .'I  samples  of  ultramari] 
in  which  the  matter  insoluble  in   bromine-water   is 
shown  to  vary  from  2-4  to  4-1  per  rent,  and  is  stated   to 
I '  ( I.  V-E. 

Patents. 

Ultramarines    and    analogous    colours  :     Proriss    lor    the 

preparation    oj  ■ .     Schlesischcs     Laboratorium     fur 

Tonindustrie,    F.    Singer.     Ger.    Pat,   221,344,  Jul)    17. 

l'iTi:i«u:iM>  and  analogous  colours  are  prepared  by 
treating  zeolites  or  similar  substances,  undei  suitable  con- 
ditions, with  the  sulphides,  polysulphides,  oxysulphides, 
or  hydrogen -sulphides  of   the  alkalis  or  alkaline  . 

mi.    or  organic  ammonium,   phosphonium,  arso- 
niiim.  or  st  i  I  ionium  bases,  or  ol  organic  radicals.     A  simple 

has    the    composition,     AI...I '  ...Vi.d  >,2Si<  >„,2H2I  t. 

simple  ultramarine,  3(A12(  > ,.  X:i.,<  t,2Si(  L),Na2S. 
In  the  zeolite,  the  alumina  can  l>e  easily  replaced  by  ferric 
oxide,  manganese  sesquioxide  i  \ln.d  >.,),  chromic  oxide, 
vanadium  trioxide,  boric  anhydride,  etc.;  the  soda,  by 
potash,  lithia.  lime,  strontia,  an.l  numerous  other  metallic 
.lides  ;  and  the  silica  by  titanium  dioxide,  stannic  oxide. 
I.  id  dioxide,  etc.,  so  that  the  way  is  opened  for  the  pro- 
duction of  a  large  variety  of  colours  of  a  composition 
analogous  to  that  of  ultramarine.  Numerous  examples 
are  given  briefly  in  the  specification.-  -A.  S. 


\ndUki  "uting compositions.  .1.  1!.  Boose,  London. 
From  I.  Stern  and  F.  H.  Boose,  Cape  Town.  Eng.  Pat. 
K.»7:i.   Mar.    19,    1000. 

i.  particularly  suitable  for  coating  exposed  iron 
and  steel  work,  is  obtained  by  adding  raw  linseed  oil  or 
turpentine  to  the  powdered  South  African  mineral  psilo- 
melanc.  which  has  the  following  composition  :  Manganese 
oxide,  17  to  oJ  ;  silica.  10  to  40  ;  iron  oxide,  8  to  0  ;  alu- 
mina, ti  to  fl  :  cobalt  oxide.  0-08  ;  and  nickel  oxide.  11-32 
)ier  cent.  Small  quantities  of  natural  ochres,  siennas  and 
umbers  may  also  l>c  used  in  the  paint. — C.  A.  M. 

I'nitit  composition.     X.    B.   Arnold,   Westfield,   N.J.     U.S. 
Pat.  952,863,  Mar.  22,   1910. 


Oil  colour  with  magnesium  bast  .    Manujactun   ../  at 
J.  Meiirant.     Fr.   Pat.  406,927,  Sep.   11.   1909.     Under 
Int.  Conv.,  Nov.  9,  1908,  April  1  and  June  10.  1009. 
Cootocniis  of  magnesium,  such  as  the  oxide,  or  hydroxide, 
or  salts  of  magnesium,  may  be  used  in  place  of  lead  salts 
in  the  preparation  of  oil  colours,  varnishes,  etc. — t .  A.  If. 


Composition  for  coating  hulls  o)  ships,     l-'al.i    .1.    \ 

Prod.    I'hiin.    So.  .      \n.  hi  .    Vim.,  i,    Switzerland.       Eng. 

i. mil.  Oct.  19,  1909.     Under  Int.  Con  v.,  Not.  17, 

190a 

I'm  composition  oonei  I  il  a  waterproof  Famish  (240 
kiln-   -    a   pigment   sui  h  a     red  ochri    (70  1  nd  an 

Oi    20    part-    of   Copper    and    -1    Jtarts    of    lien 

(60  kilos.),  the  whole  being  mixed  together  in  a  rollci 
grinding  mil],  The  above  proportions  maj  l«-  varied, 
according  to  the  qualit}  .»t  the  paint.  This  composition 
is  said  to  effectively  prevent  the  accumulation  of  mollnacc 

and   algae  on    ships'    bottoms,   the    toxic   aeti f    the 

amalga  no  bt  in  ■  .I".-  to  I  he  faol  I  hal  t     oon  as  1  hi   proti  i 
tive  coat  oi  varnish  i-  disintegrated  by  molluscs,  etc.,  the 
partii  i.     oi  amalgam  decompose  the  lea  watei  in  contact 
with  them,  yielding  cuprous  chloridi    ind  mi  nun.  .  blonde 
These  two  -alts  together  form  a  doublt     alt  ol  zreai  • 
power.     ES,  \V.  I.. 

Painl  foi  ships  oi  submarint  structures,     W.  Schoeller  and 
\\.  s.hrauth.     Ger.  Pats   219,966  and  219,967,  June  16, 

I  PUS.  and   July   20.    1909. 

(1).  The  claim  is  for  the  addition  to  paints  of  anhydn.l. 
or  salts  of  hvdi'oxvniereuri  carhnwlie  acids  (see  Ccr.  Pat. 
208,634  :  this  J..  1909,  543),  for  example  calcium  hydroxy - 
mercuri-acetate,  copper  hydroxymercuri-butyrate,  lead 
hydroxymercuri  salicylate,  etc.  These  compounds  are 
stated  to  be  almost  insolubli  in  sea  water  and  to  exhibit  a 
powerful  toxic  action  on  the  lower  animal  and  vegetal. I. 
Organisms.  (2).  Salts  01  anhydrides  of  hydroxy mercuri- 
phenols  or  hydroxymercuri -arylamines  or  their  sulphonic 
acids  may  l»-  used  in  place  of  the  salts  or  anhydrides  of 
hydrowniercui  i-.  arlinxylic   acids. — A.  S. 

Resins  and  oils  from  wood  ;  Obtaining .     C.  P.  Ogilvie, 

MannitiL'trce.  and  ti.  Mitt  hell,  London,     Eng.  Pat.  507S. 

Mar.    12,    1909. 

The  wood  is  disintegrated  and  treated  with  a  solvent  con- 
sist in a  of  I  he  HlJiI  oils  obtained  from  wood,  which  are  vola- 
tile in  steam.       The  heavy  oil  and    resins  are  thus  re m  .1 

from   the  w I,  and  are  subsequently  separated  from   the 

solvent  by  distillation  in  the  current  of  steam,  when  the 
light  oils  pass  over  into  a  distillate  and  can  be  utilised 
for  a  similar  purpose  again.  The  quality  of  the  heavy 
product — termed  '  oleo-resin  '—  is  dependent  upon  the 
temperature  al  which  the  steam  distillation  is  earned  out. 
The  higher  the  temperature,  the  darker  is  the  colour  of  the 
product.  At  a  comparatively  lev  temperature  (215°  F.) 
the  colour  of  the  oleo-resin  is  a  pale  yellow;  al  100  I 
ti,,  product  is  a  dark  viscid  mass,  flu-  lighl  solvent  i 
also  recovered   from  the  extracted   wood   by  distillation 

with   steam.  —  E.  W.  h. 


Resins  and   natural  gums;    Snhstiiuti    U>r  .     Com  p. 

I  .  rali -d" Klct, i  ite.  F)  Pat.  106,686,  Sept  1.  1909. 
A  suBSTiTiTi:  for  resins  and  natural  gume  is  obtained  by 
the  condensation  of  phenols  with  formaldehyde  in  the 
presence  of  zinc  chloride  or  aluminium  chloride,  and 
treatment  of  the  resulting  product  with  an  acid.  The 
substance  thus  obtained  may  In-  heated  without  Ix-cming 
porous. — C.  A.  M- 

Petrol  am  :     Deodorising  and  transforming  it  into  an 

oil  having  tin  properties  of  turpentii  \  J.  Kueas. 
Fr.  Pat,  406,862,  Sept.  8,  1909. 
The  petroleum  is  deed, .used  by  the  fermentat 
vegetable  substance,  such  as  lupin  seeds,  in  contact  with 
„  -  The  -•  •  d-  are  first  heated  with  water  in  an  autoclave, 
and  then  crushed.  Aftet  adding  yeast  to  the  lyjuor, 
,!„.  petroleum  is  run  in  and  allowed  to  Boat  on  the  fer- 
mentine  "liquid   until   its  charaot  OU1    disap,- 

To  transform  the  deodorised  oil  it  is  distilled  over  quick- 
lime which  has  Wen  slaked  bj  ,  xp,,.,;,.-  to  the  air.  It 
desired  the  distillate  may  be  mixed  with  o  per  cent,  ol 
oil  of  turpentine, — A.  T.  L. 

■  2 
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[May   16.  1910. 


Solutions  containing  albuminoid  compounds  and  formal- 
dehyde ;  Process  for  preventing  the  coagulation  of . 

W.Stadl.i.     Ger.  Pat.  220.493.  April  IS.  1909. 

By  the  addition  oi  aromatic  hydroxy-compoundB  or  their 
derivatives  to  solutions  of  albuminoids  containing 
formaldehyde,  etc.,  concentrated  solutions  may  be  obtained 
which  will  not  ooagulate  even  after  long  standing.  For 
example,  SO  parts  of  a  35  |«r  cent,  solution  of  protalbin 
are  heated  with  10  parts  of  0-naphthol  to  30° — 40°  C. 
for  24  hours.  By  this  process,  clear  solutions  of  albumin 
may  be  obtained,  suitable  for  use  as  lacquers,  or  in  the 
preparation  of  celluloid  substitutes,  photographic  papers, 
etc.— T.  F.  B. 

Zinc  sulphide  resistant  to  the  action  of  light  anil  nir,  and 
its  manufacture.  Soc.  Chun,  dee  Usines  <lu  Rhone. 
and  J.  C.  A.  Meyer.  Fr.  Pat.  407.788,  Oct.  11,  1900. 
Under  Int.  Con  v.,  Nov.  6.  1908. 

See  Eng.  Pat.  23,645  of  1909  ;  this  J..  1910,  166.— T.  F  B. 

Condensation  product  from  phenols  and  formaldehi/d'  : 
Insoluble  — — .  L.  H.  Baekeland.  First  Addition, 
dated  Jan.  22,  1909,  to  Fr.  Pat.  386  627,  Jan.  28,  1908. 

See  Eng.  Pat.  21,566  of  1908  ;  this  J..  1909.  374— T.  F.  B. 

Lacquers,  varnishes,  and  oilier  substances  suitable  for 
painting     and    containing     nitrocellulose;      Process    of 

making    .     B.    G.    Buchstab.     Fr.    Pat.    407.862, 

Oct.  13,  1909.     Under  Int.  Conv..  Jan.  30,  1909. 

See  Ger.  Pat.  216,307  of  1909  ;  this  J„  1909, 1 320.— T.  F.  B. 

Oleo-resins,  turpentine  oil,  oils,  and  wood  spirit  from  wood  ; 

Process  for  extracting .     ('.  P.  Ogilvieand  G.  Mitchell. 

Fr.   Pat.   407,927,   Oct.   16,   1909.     Under  Int.   Conv., 
March  12,  1909. 

See  Eng.   Pat.   5978  of  1909  ;    preceding.— T.  F.  B. 

Mono-azo  dyestuffs  especially  adapted  for  lakes.     Eng.  Pat. 
14.316.     See  IV. 

Azo  colours  insoluble  in  oil.     Ger.  Pat.  219,499.     See  IV. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Rubber  production  in  Asia  ;  Dangers,  mistakes  and  improve- 
ments   connected    with .      D.    Sandmann.      Tropen- 

pflanzer,  1910,  14.  117—140  and  180—206. 

In  speaking  of  the  dangers  attendant  upon  the  extension 
of  cultivation  of  rubber-bearing  plants,  root  fungus  is 
referred  to  as  the  principal  disease  to  be  fought.  In- 
sufficient nourishment  is  probably  responsible  for  this 
disease,  and  close  planting  from  this  point  of  view  is  an 
evil.  Interplanting  with  other  crops  has  not  the  Bame 
effect,  since  the  food  required  is  different,  even  in  the  case 
of  different  species  of  rubber.  White  ant  is  at  present 
fought  by  fumigation  with  sulphur  dioxide  and  arsenic. 
A  possible  line  of  advance  lies  in  the  selection  of 
seed  so  as  to  produce  trees  of  large  latex-yielding  capacity. 
Individual  trees  differ  markedly  in  this  respect.  The 
question  of  weeding  is  of  great  importance.  The  inter- 
planting of  ground  crops  such  as  /'</., -/flora  fuli/la,  CroUU. 
aria  striata,  Mimosa  pudicti,  Desmodium  triflorum,  etc., 
serves  a  double  purpose,  in  keeping  down  weeds  and  in 
increasing  the  nitrogen-content  of  the  soil.  In  addition 
it  prevents  the  washing  away  of  soil  on  sloping  ground. 
The  treatment  of  the  tree  both  before  and  during  tapping 
is  considered.  Topping  the  trees  is  now  being  given  up 
generally,  because  the  horizontal  houghs  are  more  liable 
to  be  broken  down  by  wind.  There  is  scope  for  advance 
in  methods  of  tapping.  The  use  of  the  pricking-wheel  in 
conjunction  with  the  tapping  knife  is  to  be  recommended, 
but  the  use  of  the  pricker  alone  is  of  doubtful  advantage  ; 


the  hark  is  not  uniform  in  thickness,  and  damage  nia1 
easily  be  done  to  the  cambium.  The  possibility  of  \ 
system  of  mechanical  tapping  is  mooted.  The  tina 
of  day  most  suitable  for  tapping  is  without  doubt  thi 
e.niy  morning;  the  intervals  between  successive  tapping- 
depend  upon  a  number  of  local  factors,  and  must  Be  lefi 
to  individual  planters  to  decide.  The  necessity  foi 
absolute  cleanliness  in  the  collecting  channels  and  cup 
is  insisted  upon.  The  most  satisfactory  are  bauibcx 
channels  and  glass  or  porcelain  cups.  It  should  bi 
remembered  that  the  instant  the  latex  leaves  the 
becomes  subject  to  decomposition  ;  it  should  th 
be  protected  from  germ-laden  dust,  and  should  be  kep' 
as  cool  as  possible  to  check  fermentative  changes.  h 
dealing  with  the  preparation  of  latex  for  coagulation,  th 
use  of  a  horse-haii'  sieve  for  straining  is  recommended 
and  the  necessity  for  adding  an  antiseptic  to  the  latex 
before  coagulation  is  insisted  upon.  Protein-content  an 
resin-content  are  kept  low  by  dilution  of  the  latex  befon 
coagulation,  and  in  the  case  of  Funtumia  and  Ca 
prolonged  washing  of  the  latex  is  necessary  to  remov 
those  constituents  which  hinder  coagulation.  The  method- 
of  coagulation  referred  to  are  acetic  acid,  centrifugl 
action,  spontaneous  acid  production  in  the  latex 
acid,  creosote  and  fluorine  compounds — in  particukt 
"  Purub  "  (hydrofluoric  acid).  The  washing  should  be  at 
complete  as  possible  while  the  coagulum  is  in  a  spongx 
state,  and  before  it  is  passed  between  rollers.  When  at 
antiseptic  is  employed  it  is  safe  to  leave  from  9  to  10  per 
cent,  of  moisture  in  the  rubber,  but  otherwise  the  moisture 
must  be  reduced  to  0-5  per  cent.  Drying  is  preferably 
carried  out  in  well-ventilated  rooms,  screened  by  means 
of  blue,  yellow  or  red  glass  from  direct  sunlight,  and 
scrupulously  clean.  A  fact  worthy  of  note  is  th 
"  scrap  "  rubber  on  some  plantations  amounts  to  as  much 
as  40  per  cent,  of  the  total  production. — E.  W.  L. 


Caoutchouc,  ;      Determination    of as    nitrosite,     G. 

Fendler.     Gummi-Zeit.,  1910,  24,  1000. 

The  high  results  frequently  obtained  by  the  authm 
with  the  nitrosite  method  (this  J.,  1904,  1117)  cannot  be 
due  to  the  insolubility  in  petroleum  ether  of  the  nitrosites 
of  resinous  substances  contained  in  the  rubber,  as  sug- 
gested by  Harries,  since  in  the  author's  estimate 
that  method  the  resinous  substances  were  previously 
removed  by  extracting  the  caoutchouc  with  acetone  for 
six  hours  in  a  Soxhlet  apparatus. — R.  V.  S. 

Patents. 

Rubber  and  similar  products  ,     Apparatus  for  drying  and 

storing .     T.  G.  Marlow,  London,  and  A.  A.  Marlow. 

Mitcham.     Eng.  Pat.  3617,  Feb.  13,  1909. 

The  rubber,  or  other  material  to  be  dried,  is  suspended 
in  a  closed  (dark)  chamber,  or  chambers,  well-insulated, 
and  forming  part,  preferably,  of  a  closed  system,  through 
which  air  is  caused  to  circulate  under  the  following  condi- 
tions. Assuming  the  chambers  to  contain  warm,  moisture- 
laden  air,  this  is  drawn  from  them  through  a  series  oi 
by  means  of  an  exhauster,  and  passed  on  through  a 
refrigerating  chamber,  cooled,  for  example,  by  means  of  a 
system  of  pipes  through  which  cold  brine  is  flowing — .  and 
through  a  heating  chamber — heated  by  means  of  steam 
coils  or  by  waste  gases,  etc. — into  a  well-insulated  "  equalis- 
ing chamber  "  of  considerable  capacity.  In  this  chamber 
the  dried,  warm  air  is  allowed  to  become  of  a  uniform 
temperature  throughout,  before  being  passed,  by  means  el 
an  air-blower,  back  into  the  chambers  in  which  the  r 
or  other  material  is  being  dried.  In  operating  the  plant, 
the  drying  chambers  are  exhausted  to  a  vacuum  of  about 
2  inches  of  water,  and  the  exhauster  is  then  cut  out  and  the 
blower   inserted    in    the   circuit  :     warm,   dry   air   is  no» 

driven  into  the  chambers  until  a  positive  |  ressure  of  a  I I 

2  inches  is  reached,  when  blowing  is  stopped  and  tie 
chambers  again  exhausted,  the  process  being  repeated 
until  the  rubber,  etc.,  is  dry.  If  necessary  a  germicidi 
may  be  sprayed  into  the  refrigerating  chamber  in  order  to 
keep  the  air  sterile, — E.  W.  L. 


v..  ».] 
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Hubirr  Appnrott  i   

fibres,    etc.      1.      Guiguet, 
I   baimc.    Finn  .        Kill,'.    Pill     HMil.    Vpiil    III     I'  09 

i  -a  ii  li  lei  i  li  ill  fic.nl  nf  H  liicli 

plule)  »  Inn'  I  In  v  mi'    reduced    I"    pulp  : 

.-    nil    mi    iigglonierator    or    agglc  merators 

with     ill"     crusher,      and     i-     there 

■  ii  hi    nt    water   and    heat,    by    » hii  li 

he  rubber  i-  kneaded  together  into  a  mass,  whilst 

ml  othei  inipuiitio-  nil-  washed  away  by  the 

The   i  iililn  i      into   :i    rotating   dt  um, 

ii    which   further    washing   and    separation    are   offected, 

uul  GnaJly  into  another  agglomeratoi  where,  in  the  | 

i   water  it   is   worked  up  into  large  masses, 

in  'Vi    lii    n  i  mnplctch    lemoved.      Eai  h 

■     "i    .i    rone    pro>  ided    with    hi  lieal 

ves,     um  kiln.'    u ithin    n     hollow     col  ieal 

which  i-  provided  with  limilai   g vis  on  its  inner 

The  helices  of  the  sjeeve  are  ol  opposite  sign  to 

i   the  internal  cone.     In   these  agglomeraton    the 

mass  is  first  tern  apart   at   i1"    points     l   the  tectli.  anil  is 

Dmpre I,  rolled  and   flattened   between   the  sides 

The  hollow   walls  of  the  sleeve  permit  of  thi 
m  in  lint  water  through  them  t<.  facilitate 
i  ating  in  ncess       E.  \\     I. 


Ifanu/aeturi    of  artificial  .).   Blum, 

Brussels.     Eng.   Pat.  28,450,   Dec.  30,  1808. 

19,345  ol   1909  ;   this  J  .  1909,  995      T.  P.  B. 

tig  .     M.  Korner, 

Qrrmau,  Germany.     U.S.  Pat.  953.094,  March  29,  1911 

SoFr.  Pal    358,635  ol  1905;   this  J.,  1906,326.-  T.  !•'.  B. 


Rtbbtr  ;    Machine  /or  reducing  vulcanised  to  powder. 

ire.     First    Addition,  dated   Oct.   28,    1909,   to    l'i. 
-     210,   April   14.  BIOS.     Under  Int.  Conv..  o.  t. 

r.  Pat.22,893of  1908  :  thisj.,  1909,  1051.— T.  P.  B. 


Rubber  ii,  sheets;    Manu/actvn    of  — ■ — ,  and  application 

o/    ruljltr   to   fabrics,    etc.     T.    Gare.     Firsl     Addition, 

13.   1909.  to  l'i.   Pat.  399,192,  Feb.  6,   1909. 

Sw  Ent.  I'.i    20.303of  1908  ;  this  J.,  1909,  1149.-  T.  V.  B. 


XV.— LEATHER  ;   BONE  ;   HORN  ;   GLUE. 

tanning;      I    .■   ic    d  vlopment    in   .      R.    \V. 

Griffith.     J.    Amer.    Leather    them.    Assoc..    1910,    5, 
228 

dried  after  tanning  it  «UI  not  re-absorb 
i.  llnis  it  is  i  in  kei  p  :t  wet  :   also,  neutral- 

must    not    take   place   tin.  quickly,    but    the  goods 
must  be  piled  so  that  the  chromium  base  may  I 
and  the   "  tan   -alls       will   n,,t    wash  oul    in   subsequent 
■ -.     The  advantages  of  "ageing"  oi    "crusting" 
mil  vegetable-tanned  leathers  are  Doted,  and  it  is 
that    tins    process    would   improve  chrome   leather, 
which  will  easil)  n  -absorb  water  if  treated  with  lactic  acid. 
The  autl'.iir's   method    is   .is  follows: — After  tanning,  the 
Mkwaahed   goods  are   "horsed   up  "over  night,   set    out, 
I,  ami  then  drummed  for  ten  minute-  in  a  solution  of 
id,  using  4  Hi.  i  f  lactic  and  ol  '22    B.  and  Buffii  lent 
li  100  lb.  of  wet  leather.     After  this  treatment 
ds  may  be  dried  out  and  stored  in  the  crust  until 
required,   when   they   readily  re-absorb   water.     In    com- 
bination   tannages    the    method     is    recommended    as    a 
preliminary  I  etahle    tannage,  the  fixation  of  the 

litter   being  brought  about   more   intiniat.lv. — A.  T.  H. 


■  •/    afti  r     tit, 

of   thorium      M     r so     ■  oil  gium,    1910, 

121-124. 

I     I'm,    B  hown  thai  the  r<  -  idui 

resulting  from  the  extraction  of  thorium  from  mi 
po    i        the    power    ..i    tanning,  and   thai    thi     power    is 
I  to  a  rem  u  kable  degri  e  by  a   site     •  >!  which 

the  n    idui     i  ""I  iin  at  least    iO  pea  i  enl  ite 

and  ■•    ili     et  extent  by  the  -alt-  of  thorium,  didyn 
la  nt  banum,  zirconium,  and  iron,  « hii  b  are  al  o  pn   enl 
|  :  ■  .ii     in  thai   of  alum,   mot  i 

especially  in  the  case  of  the  -alt-  of  trivalenl  metals, 
wnioh  yield  a  white  leather  of  better  quality,  and  more 
resistant  i..  water  than  alum-leather.  One  particularly 
interesting  fact  i-  that  monazite  ie  feebly  radio-active, 
and     the    skins     tanned      with     it      also     -how     slight 

tivity.       It    is   suggested    il>at    tnesi     faots    may 

I I   praetioal  application  in  tanning,  since  then 

enormous  over-production  ..l  orude  cerium  Baits  in  the 
manufacture  of  incandescence  mantle  .  and  t fn  -  residual 
matter  can  be  bought  al  s  very  lo«  price,  as  do  industrial 

ye\    i found   for  it.     The  quantitative  work 

was  done  with  hide- powder,  both  neutral  and  basic 
solution-  being  need.  Garelli  bad  already  proved  thai 
the  hide  fixed  about  6  per  cent,  of  sesquioxide  from  the 
nitrates  .if  these  rare  metals,  and  ihat  the  presence  "I 
sodium  .  liliuiile  improved  the  produot.  The  author  has 
determined  the  effect  of  concentration  and  the  influence  of 
salt,  on  the  fixation  of  Besquioxides  from  the  nitrates  and 
el ili. i  id.*-  of  these  metals,  by  est  i mating  t  be  amount  present 
in  solution  before  and  after  treatment  with  hide-powder, 
by  precipitation  with  ammonia  and  subsequent  ignition. 
From  the  tables  given  it  is  concluded  that  when  using 
nitrate-,  the  mine  dilute  the  solution,  the  greater  is  the 
percentage  (on  the  amount  present)  of  salts  fixed,  and  tin 
presence  of  sodium   chloride   favours   the  absorption  of 

dts  or  sesquioxides,  just  as  in  the  alum  tannage. 
Chlorides  show  loss  absorption  by  the  hide,  and  the 
addition  of  salt  has  no  decided  effect  ;  the  addition  of 
nitrate  ions,  however,  increases  the  absorption.  The 
results  show  thai  a  proportionately  greater  quantity  of 
salts  i-  de  posit  ml  on  tb.  Mine  from  the  more  dilute  solutions. 

—A.  T.  H. 

De-mineralised    gelatin;     Preparation    and   some    physico- 

chemical   properties  of  .     C.   Dhere  and   M.   Gor- 

golewski.     Comptes    rend.,    1910.    150,    934—936. 

Gelatin  may  be  practically  completely  freed  from  mineral 
impurities  either  by  prolonged  dialysis  (1.1 — 3  months) 
first  in  distilled  Hater  and  finally  in  conductivity  water 
at  0° — 2°  C.  ;  or  by  freezing  a  0-6  per  cent,  solution,  when 
flocks  of  gelatin  almost  free  from  mineral  matter  separate 
and  may  be  collected  on  a  platinum  or  nickel  filter-cone  ; 
these  Books  show  a  remarkable  fibrous  structure  under  tin- 
microscope.  In  the  purification  by  dialysis,  Borne  ether 
is  added  to  the  water  to  prevent  decomposition  of  the 
gelatin.  Whilst  commercial  gelatin  travels  toward- 
the  cathode  under  the  influence  of  an  electric  current, 
demineralised  gelatin  travels  towards  the  anode.  Since 
gelatin  containing  as  little  as  0-05  per  cent,  of  mineral 
matter  still  travels  towards  the  cathode,  it  is  evident 
that  ai  a  certain  Btage  of  the  purification,  thi  gelatin  is 
electrically  neutral.  Ik  mineralised  gelatin  forms  opales- 
ci-nt    solutions   between   certain    lit  tration. 

At    about   2    per  cent,    com  nitration,   thi     solution     is 
strongly  opalescent  ;  it  is  nearly  clear  at  about 
and  completely  so  at    10  per  cent,   concentration.     Ihe 
opalescence  is'  diminished   oi  d   by  addil 

traces  of  alkali  ;   acids  are  not  go  effective  in  tin-  • 
and  salts  still  less  so.  .  n  they   are  hydr 

In  solutions  of  less  than  I  per  cent,  concentration,  at 
temperatures  uof  abovi  16  I  coagulation  gradually 
takes  place,  until  finally  there  an  obtained  opalescent 
flocks  suspended  in  a  perfectrj  dear  liquid.  The  de- 
niineralise.l  gelatin  forms  jellies,  although  not  so  readily  aa 
ordinary  gelatin.     The  formation   of  jellies  is  improved 

by  addition  of  traces  of  and-,  alkalis,  or  -alt-..'M'li 

Blum  iodide,  whieh  binder  the  geUtmisation 

0f  ordinary  gelatin.      A.  8. 
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constants  for  cod  livtr  and  menhaden  oils. 
S      XII. 


Also  p. 


Precipitation  of  proteins  by  acetone.     Weyl.     8e<    XIXa. 

Partial  hydrolysis  of  proteins  by  sulphuric  acid.     Skraup 
and  Krause.     Set  XIXa. 

Patents. 

L'uthtr  products  and  process  of  making  tin  same.     P.  F. 

bach.  New    Vork.     Eng.   Pat.    19,332,  Aug.  23.  1909. 

Under  Int.  Conv.,  Peb.  17.  1909. 
I'ntanxed  skin  or  hide,  either  in  scraps  or  whole,  is  freed 
from  hair,  preferably  by  the  ordinary  liming  process,  and 
then  shredded  into  tint-  particles  by  any  suitable  means. 
These  fibres  or  particles  are  tanned,  pressed  together  and 
dried,  the  pressing  and  drying  being  repeated  if  require, 1. 
If  desired,  other  materials,  such  as  hair,  mineral  matter, 
oils,  etc.,  may  be  incorporated  with  the  mass,  or  substam  es 
(eg.,  calcium  carbonate)  may  be  added  and  subsequently 
removed  by  treatment  with  a  solution  of  lactic  acid  or 
other  solvent,  so  as  to  render  the  product  more  porous. 

— G.  A.  H. 

Tanning  process.  C.  A.  Jensen.  London.  From  The 
Fitzrov  Tanning  Co.,  Ltd..  New  Plymouth.  New  Zea- 
land. "  Eng.  Pat.  2499,  Feb.  1,  1910. 
The  hides  are  washed  twice  in  water  for  24  to  36  hours, 
and  then  soaked  in  a  weak  lime  bath  for  36  hours.  They 
are  then  placed  in  a  lime  and  sodium  sulphate  bath  for 
-ix  days,  after  which  they  are  soaked  in  water  at  80°  F.  , 
for  five  or  six  hours,  mi  haired  in  the  usual  way.  Ileshed  and 
-  utted  "  in  clean  water.  Bating  follows,  the  bale 
being  composed  of  fowl-dung  and  water  at  SO0  F.,  in  which 
the  hides  are  paddled  for  about  four  hours,  when  the; 
are  "  scut  ted  "  to  remove  dirt  and  lime,  and  then  placed 
in  a  lactic  acid  solution  in  a  paddle-pit  for  about  two  hours. 
After  this  preliminary  treatment,  the  hides  are  drummed 
for  ten  minutes  twice  with  successive  quantities  of  borax 
solution  at  about  11(1°  to  120°  F..  and  are  then  Hashed  in 
the  drum  with  water  at  SO'  to  90°  F.  In  this  way  the  hides 
are  thoroughly  cleaned  and  the  pores  opened  to  take  the 
tanning  solutions.  The  hides  are  drained  and  treated 
in  the  drum  with  a  solution  of  common  ^alt.  alum  and 
-odium  pyrophosphate  at  100°  to  110°  F.,  the  solution 
being  added  in  two  portions,  and  the  drum  rotated  for 
30  minutes  after  the  addition  of  the  first  portion,  and  for 
15  minutes  after  the  second.  The  solution  is  then  trans- 
ferred to  anothi  r  vessel  and  the  hides  soaked  in  it  for 
three  or  four  hours  or  longer,  when  they  are  removed  and 
allowed  to  drain  for  12  hours.  When  drained  they  are 
washed  in  the  drum  with  borax  solution,  and  then  treated 
in  the  drum  with  a  solution  of  alum,  common  salt  and 
sodium  pyrophosphate,  together  with  a  solution  of  crude 
gambier  and  quebracho.  For  leather  such  as  sole  and 
harness  leather,  the  hides  may  be  treated  with  the  above 
mixture  in  a  tanning  pit  for  about  two  days,  a  small 
Quantity  of  oak  extract  being  added  in  this  case.  Finally 
the  hides  are  soaked  in  a  pit  with  borax  solution  for  two 
hours,  and  then  drained  and  curried  in  the  usual  way. 
The  solutions  employed  are  as  follows  : — First  tanning 
solution  :  25  lb.  of  alum.  15  1b.  of  common  salt.  51b.  of 
Imm  pyrophosphate,  21  galls,  of  wafer.  Borax  washing 
solution:  2  1b.  of  borax,  4  galls,  of  water.  Second 
tanning  mixture  :  6  lb.  of  alum.  2!  lb.  of  common  sail. 
1 J  lb.  of  sodium  pyrophosphate  in  8  galls,  of  water,  added 
t<i  12  to  15  lb.  of  gambler  and  in  lb.  of  quebracho  in  22  gal  I 
of  water,  final  borax  solution  51b.  of  borax  in  500 
..-alls,  of  water.      K.  W.  L. 

Skins;      Machine*    for    carroting  — — .     L.     Vanner  iu. 

Kr.  Pat.  407,692,  Oct  i:>.  L909. 
The  machine  consists  essentially  of  two  brushes  working 
in  opposite  directions  on  the  periphery  of  an  open  drum 
which  carries  the  skins.  One  brush  works  against  the 
grain  of  the  skins  and  brushes  up  the  hair  to  receive  the 
impregnating  mixture  (mercury  nitrite  and  nitrie  acid). 
whilst   the  other  smooths  the  hair  down,  and  expresses 


excess  of  the  liquid  applied.  Both  operations  are  thus 
carried  out  on  one  machine,  which  was  not  formerly  the 
case.— A.  T.  H. 

Unhairiiiq  skins  ;  Process  for by  meant  of  hydrochloric 

acid.     I.  Molhant.     Fr.  Pat.  408,440.  Jan.  23,   1909. 

The  unhairiug  is  effected  by  suspending  the  hides  in 
solution    to    which    hydrochloric    acid    has    been    added 
Suspension  and  handling  extend  over  several  days,  and 
the  pits  are  strengthened  by  the  addition  of  more  acid. 

—A.  T.  H. 

Glue  substitute;    Process  for  the  manufacture  of  a . 

F.  Lehmann  and  J.  Stocker.     Fr.  Pat,  408,240.  Oct  26, 
1909. 

Marine  alga>  are  soaked  until  swollen,  in  a  solution  of 
alum,  which  is  then  decanted.  The  mass  thus  obtained  is 
boiled  until  all  soluble  matter  is  dissolved,  and  is  then 
filtered.  To  the  filtrate  is  added  acetic  acid,  and  dextrin 
or  tannin,  and  after  solution',  the  ordinary  method  for  the 
manufacture  of  glue  is  followed.  The  product  is  insoluble 
in  cold  water.  To  prevent  friability,  glycerin  or  glucose 
is  added,  and  resistance  to  water  may  be  augmented  by 
the  addition  of  chrome  alum  or  formaldehyde. — A.  T.  H. 

Gelatin  sheets  ;   Process  and  device  for  separating from 

glass  plates  or  the  like,     Langheck  und  Co.     Oer.  Pat. 
220,138,  Feb.   17,  1909. 

The  difficulty  experienced  in  removing  gelatin  sheets  of 
over  0-3  mm.  thickness,  from  the  glass  plates  on  which 
they  have  been  formed,  is  greatly  diminished  by  the  use 
of  hot  knives.  For  this  purpose,  a  circular  blade  may  be 
attached  to  the  end  of  a  soldering  iron,  so  that  it  a 
be  kept  warm  for  a  considerable  time. — T.  F.  B. 

Curd  ;  Process  for  the  manufacture  of  a  solid  body  by  meani 
of  -« — .  L.  Erasmus.  Fr.  Pat.  408,402,  Oct.  98, 
1909. 

Moist  curd  is  heated  for  some  time  at  the  temperature  of 
boiling  water,  but  without  the  addition  of  the  latter. 
Heating  is  continued  until  the  mass  has  passed  the  viscous, 
state,  and  bits  a  granular  aspect.  The  product  is  then 
compressed  and  treated  with  formaldehyde. — A.  T.  H. 

Casein  ;   Process  for  preparing  a  plastic  product  from . 

F.  Lebreil  and  R.  Desgeorge.  Fr.  Pat,  408,592,  Jan.  27. 
1909. 

A  pliable  product  may  be  obtained  from  casein  by  treat- 
ing it  in  an  autoclave,  at  a  high  temperature,  with  acetone 
and  its  homologues.  The  quality  of  the  product  may  be 
modified  by  previous  treatment  with  nitric  acid  or  benzene. 

-A.  T.  H. 

Solutions  particularly  adapted  to  be  used  in  connection  with 
the  treatment  of  leather,  skins,  and  hides  [Deliming  give 
and  gelatin  solutions'!.  G.  B.  M.  Spigno,  Genoa,  Italy. 
Eng.  Pat,   10,661,  May  5,   1909. 

See  Fr.  Pat.  397,804  of  1908  ;  this  J.,  1909,  896.— T.  F.  B. 

Skins  ;  Machine  for  carrotting .    L.  Beaulieu.  Limoges, 

France.  Eng. -Pat.  27.536,  Nov.  26,  1909.  Under  Int. 
Conv.,  Dec.   16,   1908. 

See  Fr.  Pat.  397,904  of  1908  ;  this  J.,  1909,  882.— T.  F.  B 

Leather;   Process  for  treating .     O.  Silberrad.     F'r.  Pat. 

408,298,   Oct.   26;    1909.      Under  Int.   Conv.,  Oct.  27, 

1908. 
See  Eng.  Pat.  22.867  of  1908  ;  this  J.,  1909,  1262.— T.  F.  B. 

Tannin-containing  extracts  of  plants,  particularly  of  m 
grove  bark;    Process  for  treating — — .     H.    Damkohler 
and   H.  Schwindt.     Fr.  Pat.  408,448,  Oct.  29,  1909. 

Skb  Eng.  Pat.  24,899  of  1909  ;  this  J..  1910,  365.— T.  F.  B 
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XVI.     SOILS  ;    FERTILISERS. 

,./  - —  [on   Hi-    fertility   of 
,,,         «     mptes  rend.,  1910,  150,  SSI     886. 

ws  near  Geneva  were  dressed  with  potassium 

i,l   the  increased  yield   ol   grass   was  noted.     The 

alow   ai    Macheirj    showed  an  increase  of   17   per 

m    previous   erojis,    whilst    the   other   meadow    at 

■  <  l!.'i\'-  an  increa ti  per  cent.     On  analysis  the 

m    Mac  heir  v   was  found   to  contain    1-9    per  cent. 

luble  in  cold  concentrated   hydrochJorio  acid, 

108  pei  cent,  of  potash  soluble  in  water  containing 

carbon  dioxide.     The  figures  for  the  soil  from  Colovrex 

ctiveh    l-r)  and  0-090  per  cent.     Although  the 

...il  .i'   Machein   was  rioher  in   potash,  it   responded  in  a 

motor  degree  to  the  potash  dressine.     This  unexpected 

nir  was  due  to  the  fact  that  the  soil  at  Macheiry 

was  badly  drained  and  compact,  whilst  at  O  lovrex  it  was 

. J — -ii  ami  had  Keen  tilled  more  deeply.-   F.  Shun. 

Phomlith  meal  [potiiMtum  silicatt],  a  new  pota-tli   manure. 
P.     Krische.     Chem.-Zeit.,    1910,    34,    387. 

PBONOLITH  meal  is  a  mixture  of  sanidine  and  nephcline 
asntaining  9  per  cent,  of  potash  of  which  about  3  per 
i    Lie  in   hydrochloric  acid.     Field  expei 

bj  Wein  in  1905— 08  indioote  that  this  meal  is  equal 
er  superior  to  the  soluble  potash  salts.     The  pot  experi- 

mode  by  Wanner  led  him  to  a  contrary  conclusion 

vera]  experimenters  have  recentlj  confirmed  the 
itatnmm'  tliat  phonolith  meal  is  greatly  inferior  to  pota-.li 
salts.     This   opinion    is   generally   held    in    spite   of   more 

pot  experiments  made  by  Wein  in  which  he  finds 
phonolith  meal  equal  in  effect  to  soluble  potassium  salts  but 

9  this  action  to  still  unknown  influences. — E.  F.  A. 


Phosphates;     After    effects    of    certain o»    limed   and 

unlimed  lands.     H.   J.   Wheeler.     J.   Ind.   Ent;.   Chem., 
1910,  2.   133—135. 

Bts  show  striking  differences  in  the  ability  of 
different   varieties  of  plants  to  utilise  the  different  phos- 
phates ami  also  the  dependence  of  this  ability  upon  the 
character  of  the  soil  as  affected  by  liming.      Experiments 
with    millet    showed   that    liming    rendered    more    of   the 
phosphorus   available.      On    plots    where    a    great    lack    of 
lime   and   of   available   phosphoric   acid    existed    at    the 
..utset.    liming    liberated    sufficient    phosphoric    acid    to 
NDder  the  addition  of  phosphates  unnecessary  for  at  least 
ars.      Liming  had  no  beneficial  effect  in  conjunction 
with   raw    iron    and    aluminum    phosphates    but    it    much 
d    the    availability    of    the    roasted    phosphates, 
finely  ground   tri-calcic  phosphate  rock)  were 
lower  in  efficiency  than  all  t  lit-  other  better  known  phos- 
pbatic  fertili-  rs.     Expi  riments  with  potatoes  showed  that 
lining  was  highly  beneficial  in  connection  with  all  of  the 
and   that    it    tended    to   increase   the   yield   of 
irge  size.      Even  when  no  phosphate  was  used, 
the   yield    was   three   times   as   great  on  the  unlimed  plot. 
were  found  to  be  as  efficient  as  acid  phosphate 
on   unlimed   land,  doubtless  owing   to  their  tendency  to 
I   the  acid  condition  of  the  soil. — E.  F.  A. 


Fertiliser'  .     Bacteriological    methods    lor   deti 

lable    nitrogen    in    .     J.    ti.    Lipman.     J.    Ind. 

Eng.   Chem..    1910,   2,    146—148. 

n  made  of  the  relative  availability 

of  nitrogenous  materials  by  determining  the  amounts  of 

nitrates  and  ammonia  produced  from  them  in  a  suitable 

■•ulnm-  medium.     The  data  obtained  bear  out  the  supposi- 

hat     substances     which     yield     ammonia    easilv 


also   i.  i  ption    to   the  g'  ueial 

ml,    |a  afforded  bj    cottonseed    meal  with  which,  though 
■  lily  formed,  ammonia  is  produi  ed  only  to  a 
elj    mm  di   extent.     In    the   testa   the   nitrogenoui 
mati  i   i  mixed  mi  h  100  ]  and  i  -. i  n 

oali  'inn    i  arbonate.     I  nifot  m    i '  ure    c litio 

maintained  Ammonia  determinations  were  made  at  thi 
end  ot  -ax  days,  and  nitrate  determinations  alter  foni 
weeks.     E.  I '.  i 

Chemical  study  of  tht  titm  raVphur  wash.     Van  Blyke  and 
others,    8«    XI.Xu 

Concentrated  lime-sv&phur  mixtures.     Parrott.     Set   XI.Xh. 

Patents. 

Nitrogen-fixing   ■  Usi    of  •••    agri  itltun 

and   horticulture.     \\      B.     Bottomley,    London,     I 
Pat.    11,366,    May    13.    1909. 

A    i  iLTuuK   is    prepared    ol    nitrogen-fixi  aisms 

obtained  from  the  root  fcuboroles  oi  leguminous  plants; 

another  culture  is  also  prepared  by  adding  ordmaiv 
cultivated  soil  to  a  nutrient  medium  containing  20  gnus, 
of  luannitol.  I  gnu.  of  potassium  phosphate,  0'5  grm.  of 
magnesium  sulphate,  and  0-6  gnn.  of  caloinm  carbon 

per  litre  ;  the  blown  seiim  appealing  on  the  -iiiI.i.  e  ot  the 
litpiid  m  about  7  days  is  removed  and  cultivated  on  agar 
plates  containing  nut  ricnl  medium  of  the  above  composition 
Drops  of  both  cultures  are  then  mixed  with  a  little  water 
and  the  mixture  oi  organ  isms  thus  obtained  is  added  to  a 
solution  containing  16  grins,  of  maltose,  10  grms.  of 
mannitol.  1  grm.  of  potassium  phosphate  and  0-5  grm.  of 
magnesium  sulphate  per  litre.  The  inoculated  olution 
is  kept  at  a  temperature  of  from  22°  to  28°  C.  for  48  holU 
and  the  milky  fluid  produced  is  nsed  for  moistening  seeds 
or.  after  dilution,  for  watering  plants.  For  purposes  of 
transportation,  sterilised  soil  may  be  impregnated  with 
the  milky  fluid  and  dried  at  a  low  temperature,  or  2  per 

cent,  of  near  may  be  added  to  the  solution  in  which  the 
organisms  arc  grown,  so  as  to  produce  a  solid  culture. 

Manure;     Manufacture   of   a ,    from   Thomas   meal 

and  in'  ammonium  salt.  Gewcrksehaft  Deutsche] 
Kaiser  Hambom.  Fr.  Pat.  407,565,  Oct.  4,  1909. 
Thomas  meal  is  added  to  a  concentrated  solution  of  an 
ammonium  salt  containing  sufficient  sulphuric  acid  to 
combine  with  the  free  lime  present  in  the  Thomas  meal. 
The  mixture  is  then  dried,  and  ground. — W.  P.  S. 

Nitrogenous    fertiliser;     Process    for    the    preparation    o/ 

a from  the  product  eiblninrd  by  the  action  of  nitrogen 

on    alkaline- nrlli    carbides    or    on    mixtures    capable    of 
produiin'i     the      name.       Stickstoffwerke,       Ges.m.b.H. 
Ger.  Pat.  219.932.  Aug.  27,  1908. 
Crude   alkaline-earth   evanamides,   such   as   "  Kdk-tek 
stoff,"  etc..  arc  intimately  mixed  with  acid  salts  of  alkali 
or  alkaline-earth  metals.'  such  as  bisulphates.  nitre  cake. 
polysulphates,   bicarbonate-,    etc.      It    IS   -tatcd   that   the 
crude  evanamides  an    then  by  converted  into  non-hygro- 
scopic products,  which  do  not  easily  fall  to  dust,  the  free 
rime  present  being  converted  into  sulphate  or  carbonate. 
er    the    cyanamide    is    partially    converted    into 
mm    -alts    and    thus    rendered    directly    available 
as  a  plant  food. — A.  S. 

,r    from    bog- peat  ;     Process    for    P"Par,B?    " ■ 

.1.  Wolters.  Ger.  Pat.  220,213,  Jan.  6,  190ft 
Boo-peat  is  converted  into  a  useful  fertiliser  by  addint 
alkaline-earth  carbonates,  or  other  neutral  substances 
which  will  neutralise  acids.  The  use  of  hmestone  is  said 
to  rive  better  results  than  lime  or  secondary  alkali  phos- 
n-rixinc  bacteria  are  most 
active  m  neutral  media.  Experiments  are  described 
Showing  that   the  yield  >*«>  o*'0'-'  P™1  m'*™ 

„i,h  ,~al,  mm  carbonate,  were  30  per  cent,  higher 
than  when  peat  and  lime  were  used,  and  over  40  per  cent, 
higher  than  with  peat  alone— T.  El  Tk 
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XVII.     SUGARS  ;    STARCHES  ;    GUMS. 

Beets  and  diffusion  juict  ;  Proportions  ol  dry  subttana 
and  non-sugar  in  —  H.  Cla&sson.  Z.  Ver.  deutsch. 
Zucker-Ind.,   1910,  323     326. 

The  keeping  of  a  record  oi  drj  substance,  in  bt  ets,  diffusion 
juice-  and  waste  products,  is  oi  considerable  importance  in 
the  accounts  of  a  sugar  works.  The  work  is  somewhat 
laborious,  but  :i  or  4  determinations  weekly  of  average 
samples  of  each  material  are  sufficient.  The  beet  chips 
are  reduced  to  a  coarse  pulp  by  means  of  the  rasping 
machine;  the  pulp  is  sampled  and  20 — 25  grms.  are 
ghed  mi!  in  a  flat-bottomed  glass  dish,  together  with  a 
stirring  rod  which  is  used  occasionally  to  break  up  lumps. 
Tlie  material  must  then  lie  subjected  to  a  preliminary 
drying  process  for  2  hours  at  70c  C,  in  order  to  avoid 
mposiiion  during  the  final  drying,  which  is  effected 
at  lo6 — HIS"  (.'.  in  a  vacuum  drying  oven.  In  the  deter- 
mination of  dry  substance  in  diffusion  juices,  it  is  absolutely 
necessary  to  use  a  large  proportion  of  sand  in  order  to  arrive 
at  constant  weights.  The  juice  must  be  mixed  with  at 
least  4o  grms.  of  sand  per  1  grm.  of  dry  substance: — 
12 — 15  grms.  of  the  juice  are  mixed  in  a  grass  dish  with  80 
grms.  of  sand  and  dried,  first  at  70'  C  as  in  the  case  of 
beet  pulp,  and  finally  at  103° — 105"  C,  under  vacuum. 
The  author  tabulates  the  results  obtained  during  3  seasons 
in  the  control  of  a  sugar  mill,  ail  diffusion  wash-waters 
being  returned  to  the  dilfusers.  hi  the  3  seasons,  in  spite 
of  great  climatic  variations,  the  sum  of  exhausted  beet  pulp 
and  non-sugar  showed  very  small  variations.  On  the 
other  hand,  the  quantities  of  non-sugar  passing  over  into 
the  diffusion  juice  varied  somewhat  widely  from  one 
season    to   another. — J.  F.  B. 

Sugar  in  beetroot;   Influence  of  optically  active  non-sugart 

on  thu  determination  of .     K.  Andrlik  and  V.  Stanek. 

Z.  Zuekerind.  Bohm..  1910,  34,  385—399. 

The  authors  show  that  if  500  c.c.  of  the  juice  obtained  by 
the  ordinary  method  of  hot,  aqueous  digestion  (twice  the 
normal  weight  of  pulp  with  10  c.c.  of  basic  lead  acetate 
solution,  made  up  to  401-4  c.c),  are  concentrated  to  about 
50  c.c.  on  the  water-bath,  made  up  to  100  c.c,  and  filtered, 
the  polarisation  is  decreased  by  an  amount,  corresponding 
on  the  average,  to  about  0-2  per  cent.,  calculated  on  the 
beetroot.  This  decrease  is  not  due  to  the  formation  of 
invert  sugar.  Pure  sucrose  solutions  are  similarly  affected 
when  treated  with  basic  lead  acetate  and  concentrated. 
It  is  also  shown  that  the  direct  polarisation  of  the  concen- 
trated digestion  juice  is  generally  higher  (by  an  averaee 
of  0-11  per  cent  on  the  roots,  in  the  cases'investigated) 
than  the  percentage  of  sugar  found  by  Clerget's  method  ; 
expressed  and  diffusion  juices  present  similar  differences. 
and  the  authors  attribute  these  differences  to  the  presence 
of  optically  active  non-sugar  in  the  juice  clarified  with 
basic  lead  acetate,  a  new  which  is  confirmed  by  the  fact 
that  the  differences  are  much  less  when  the  "juice  has 
previously  been  submitted  to  the  lime  treatment  and 
saturation.  The  process  of  hoating  the  juice  with  lime, 
and  subsequent  saturation,  decreases  the  polarisation, 
from  which  it  is  concluded  that  the  optically  active  non- 
sugars  arc  precipitated,  or  altered  in  respect  of  rotatory 
power. — L.  E. 

Aldose   and    ketoses    [sugars] ;    Diagnosis   of   with 

bromine  water.  E.  VotoCek  and  J  Nemecek.  Z.  Zueker- 
ind, Bohm.,  1910.  34.  399—402  (see  this  J.,  1910. 
168). 

The  authors  show  that  for  the  diagnosis  of  ketoses  and 
aldoses,  the  oxidation  with  bromine  water  should  be 
effected  at  the  ordinary  temperature;  laevulose  is  uof 
attacked  at  this  temperature,  though  at  high  teinperature- 
(60°  and  100°  C.)  it  is  slowly  oxidised.  The  following 
procedure  is  recommended  : — 0-5  grm.  of  the  pure  sugar 
under  investigation  is  dissolved  in  less  than  10  c.c.  of 
water,  treated  with  40  c.c.  of  bromine-water  (saturated 
at  the  ordinary  temperature),  the  whole  being  made  up 
to  50  c.c.  with  water.    After  the  lapse  of  24  hours  (at  21°  C), 


the  sugar  in  25  c.c.  of  the  solution  is  determined  In  Allihn's 
method.      If  00     95  )kt  rent,  of  the  sugar  has  been  oj 
the  sugar  is  proved  to  be  an  aldose  ;   if  practically  i 
the   sugar   is  oxidised,   it   i-  a   ketose.     The  authoi 
point   out   that   the   isolation  of  ketoses  from  a   niixtun 
of  aldoses  and  ketoses,  may   be  facilitated   by  des 
the  bulk  of  the  aldoses  with  bromine-water.—  I    I 


Sugar;      Determination     of    ■ — —    vohtmctricully, 

Fehling's   solution.     W.    Clacher.     lnternat.    Sugar   J., 
1910.  12.   184. 

One  hundred  c.c.  of  Fehling's  solution  are  diluted  to  1  litre, 
50   c.c.  of    the  dilute  solution   being  standardised  against 
a  0-1  per  cent,  solution  of  invert  sugar.     The  end-point  oi 
the  reaction  is  taken  to  be  that  at  which  the  cuprou 
In -i  granulates,  and  is  detected  by  pouring  a  small  quantitj 
of   the   solution   into   a   small    fiat    porcelain   dish   when, 
if   the   end-point    is  reached,    the   precipitate    will   appear 
granular  within  3  seconds.     Although  it  docs  not  indioati 
complete  precipitation  of   the   copper,   the  end-point    it 
exact  to  within  0-!   c.c     The  concentration  of  the 
solution  under  investigation  should  be  such  that  20- 
are  required   to   precipitate  5  c.c.  of    Fehling's    soluaaf 
(t.e.,  50  c.c.  of  the  diluted  Fehling's  solution). — L.  K. 


Barium  salts  :  Ni  w  method  fur  volumetric  analysis  vf  — — . 

E.  Selvatici.     Bull.   Sue.   Chim.   Suit,   et   Dist.,    1910, 
27,  862—864. 

Cut  elm  and  Ravenna  have  proposed  a  method  for  the 
volumetric  determination  of  barium  salts  which  di 
on  the  use  of  potassium  bichromate.  The  author  describes 
the  application  of  the  method  to  the  determination  of 
barium  hydroxide  in  the  boiling  solution  used  for  desacchari- 
fying  nnlasses.  Fifty  c.c.  of  the  boiling  solution  are 
removed  with  a  special  pyenometer  provided  with  a  grotuatf 
glass  stopper,  and  transferred  to  a  500  c.c.  flask,  the 
pyenometer  being  rinsed  out  with  boiled,  distilled  water. 
The  cooled  solution  is  made  up  to  500  c.c.  mixed,  and 
allowed  to  stand  until  the  insoluble  matter  is  dep 
Twenty  c.c.  of  the  clear  liquid  are  transferred  to  a  100  c.c. 
flask,  treated  with  a  few  drops  of  acetic  acid,  and  then 
with  60  c.c  of  a  solution  containing  4-66  grms.  of  potassium 
bichromate  per  litre,  the  whole  being  made  up  to  100  c.c, 
mixed  and  filtered.  Fifty  c.c.  of  the  filtrate  are  treated 
with  10  c.c  of  a  10  per  cent,  solution  of  potassium 
iodide  and  5  o.c  of  a  10  per  cent,  solution  of  hydrochloric 
acid.  The  iodine  set  free  is  titrated  with  a  solution  contain- 
ing 23-567  grms.  of  crystallised  sodium  thiosulphate  per 
litre  (1  c.c.  of  this  solution  is  equivalent  to  1  c.c  of  the 
bichromate  solution).  The  number  of  c.c.  of  the  bichro- 
mate solution  corresponding  to  the  50  c.c  of  the  filtrate 
used  (i.e.,  30  c.c  of  the  bichromate  solution)  diminished  M 
the  number  of  c.c.  of  thiosulphate  solution  required  for 
titration,  represents  the  weight,  in  centigrams,  of  In 
barium  hydroxide,  Ba(OH)2+8H20,  in  1  c.c  of  the  original, 
boiling  solution.  If  the  solution  under  invest 
contains  sulphide,  it  must  be  boiled  with  a  small  quantity  of 
acetic  acid  until  free  from  sulphuretted  hydrogen.  Since 
barium  sulphide  dissolves  in  water  with  the  formation  of 
hydroxide  and  hydrosulphide  in  equimolecular  proportions, 
the  amount  of  hydroxide  in  such  a  solution  is  found  by 
dividing  the  result  obtained  by  the  above  method  bv  2. 

— L.  E. 

Patents. 

Adhesive  powder  ;    Process  for  the  preparation  of  an  . 

F.  Beckmann.     Or.    Pat.    219,651,    July    5,    1918. 

The  adhesive  consists  of  a  mixture  of  50  parts  ol  gum 
arabic,  5  of  wheaten  Hour.  2  of  gum  tragacanth,  25  ol  dex- 
trin, 15  of  sugar,  and  3  of  magnesium  sulphate,  all  in  a 
finely   powdered  condition. — A.  S. 


Adhesive    powder;     Process    for    making    an    .     F. 

Bc.kmann.     Fr.    Pat.    408.254,   Sept.    11,    1909. 

See    Ger.    Pat.    219,651    of    1908;     preceding.— T.  F.  B. 


Vol.  XXIX..  No.  »] 


,  ,.  x\ui      i ■■ki;mkntati".\  inm  stkiis. 


{pparatu  T. 

uki.     l-'i.    Pn       ■'  i  989,   Scp<     '-'7.    I 

-         I  I       1909;  this  J.,  1909,  Us:,       'I     I     I. 


S       \  I  X  \ 


Pat  23,660. 


XVIII.     FERMENTATION    INDUSTRIES. 

Bavin  ;     Transformation   of   '  in  during 

II      Schjeruing.     I'ompt.     Rend.     Uibnr.     do 
berg,   1910,  8.   169     395. 

ii    has   boon  carried   nut    on    limits  grown   and 
.1  in  the  laboratory  in  special  apparatus  and  not 
.  -hnical    malts.     The    methods   of  estimating   the 
iinl    their    dr._T.id.it inn     products, 
pre\  iouslv  employed  bj  the  author  in  his  research 
ii  the  ripening  of"  barley  (this".!.,   1906,   1109),  which  he 
re     perfectly    iulei[iuite.      In     the    course    of 
lermination   the    insoluble    proteins  are   partly   converted 
soluble   albumin    II.    (for.   cit.)   which   is  further 
into  albumin  I.,  and  linally,  entirely  or  partially, 
and  peptones,  amino-acids,  and  ammonia. 
When  the  protein  conversion  is  proceeding  normally,  the 
-  equal  to  the  protein  solution  and  no  albumin 
m  the  malt.      For  the  subsequent  germination 
of  the  barley  to  be  normal  it  is  essential  that  the  steeping 
ives  should   be  continued  as  long  as  possible 
detriment   to  the  vitality  of  the  corn.      A  barley 
v>hi<  It  li  ;    the   maximum   of  germinating  energy 

is  hours  steeping  at  lsJ— 20°  C.  is  unfit  for  malting 
panoses,  and   barleys  which  require  less  than  24  hours 
doubtful  utility.     L'nder-  or  over-steeping  weaken.-. 
nil   the    processes   of   proteolysis    and    also  changes  their 
lit  ii  ,n.     The    proteolysis    is    also    affected    by    the 
iture    at    which    germination    is    conducted.     The 
in  temperature  for  normal  and  complete  convi 
tween    13°    and    17°  C.  ;     from    17     to    20    C.    the 
psis    is    quantitatively    different    but    qualitatively 
unaltered;  above  20   C.  the  action  is  abnormal.     Temper- 
below   13°  C.   tend   markedly   to   weaken   the  root 
In  general  the  greater  part  of  the  decomposition 
in.    both    n>  aihohydratcs   and 

is    accomplished    during    the    tirst    foul    da\      ol 
The    velocity    of    the    changes    is    affected 
liv   the   temperature.     Over -germination   causes   reversal 
of  the  normal  transformations.     Excess  of  moist  ure 
luring  germination  favours  growth  of  the  acrospire  but 
-wth    and     oxidation    processes,     while 
appears  to  impair  the  proteolysis  and  oxidation 
i  less  degree  the  root  growth.     Insufficient  a  ration 
o   impair  all  the  processes  of  protein  eon, 
quantitatively  and  quaUtatively,  so  that  neither  proteolysis 
nor  albumin  transformation  is  completed.      Ungerminated 
ins  both  peroxidases  and  true  catalases,  but 
the   former,    only,    increases   in   amount    during 
while    both    decrease    during    kilning.     The 
in  the  periphery  of  the  corn  and  in  the 
at  not  in  the  endosperm  ;   they  are  found  in  large 
quantity  in  the  rootlet  but  are  absent  from  the  acrospire. 
ruents  on  the  kiln-drying  of  malt,  already  dried  at  a 
low    temperature    to    6 — 8    per   cent,  of    moisture,    show 
that  at  temperatures  above  CO3  C,  albumin  II.,  if  present, 
may  !»•  transformed  into  albumin  I.,  which  is  itself  coagu- 
lated at  90°  ('.     The  peptic  and  tryptic  actions  are  weak- 
ened by  temperatures  of  about    100°C.     The  amount   of 
extract  yielded  does  not  fall  off  appreciably  below    loo  , 
loss  of  dry  substance  by  oxidation  occurs  under 
During  storage  no  noticeable  loss  by  oxidation 
takes  place,  and  the  peptic  action  and  the  yield  of  extract 
se  somewhat  ;   in  a  period  of  171  days  during  which 
the  moisture  in  the  malt  rose  from  5-8  per  cent,  to  13-7— 
called  by  the  author  "  moist  "  storage,  albumin  I. 
a  tendency  to  be  transformed  into  albumin  11..  but  in  a 
subsequent  period  of  150  days,  during  which  the  moisture 
fell  to  10-9  per  cent..  "  an  amount  which  approximates  to 


that  ,,t  a  normally  matured  malt,    thi 

place       \  |  ii  rfeotly  normal  and  complete  protein  con vi  raion 

n     r.  in.  d  in  a  malt  It'll  at   lei  >'     of  I  In- 

total  nitrogen  passes  into  solution  during  -  2)  at 

|M      in  0|   jo  pei  oent    ol  the  total  nitrogen  of  the  audi 
in  the  wort  as  trypt  ii  di  i  ompi  and 

.    B] t.of  the  total  malt  nitrogen  is  found 

in  the  «,ii  as  albumin  1.     A  well  germinated  mall  should 
give  at  lea-.t  three  parts  of  rootlet  to  eaoh  Inn, dud  l 

ol    ill  alt  K.    I..  S. 

Amylase,     Researches   on  ■    T.    Ctorzakzcz   and    S. 

Pierosek.     Z.    Spiritusind.,     1910,    33.    66    67;     si  ; 
us    99;    132     133 ;    145     146. 
Thb   eont radi.  lory   opinions   held    by    various   obsei 
as  to  the  presence  oi  one  or  more enzymi     in    taroby 
Been,  ,,.  be  due  to  tbe  uncertainty  of  the  results  yielded 

,n,  ,,-nt  methods  lor  determining  the  Btaroh  liquefying 
power  ol  amylase.  The  present  papers  deal  with  an 
investigation  of  the  methods  generally  employed,  and  of 
the  conditions  under  which  the  processes  yield  trust 
worthy  results.  Tbe  temperature  most  favourable  Eoi 
the  starch-liquefying  action  of  amylase  lies  between 
tin  and  65  C.  ;  although  the  enzyme,  in  aqueous  solution, 
is  injuriously  affected  by  a  temperature  of  66  C.  and 
upwards,  the  presence  of  starch  has  a  protective  mflnfflina 
and  diminishes  the  injury,  so  that  the  enzyme  acts  effec- 
tively between  temperatures  of  56  and  7">  C.  provided 
starch  be  present  Whilst  amylase  by  itself  is  destroyed 
at  a  temperature  of  75  •  '.,  in  the  presence  of  starch  its 
action  only  ceases  at  85°  C,  and,  if  an  excess  of  the  enzyme 
be  present,  some  starch  is  liquefied  even  at  90°  C.  The 
-i  ,i, -h-liquefying  action  of  amylase  is  met  with  both  in 
raw  and  maited  grains;  the  action  is  the  same  in  both 
cases,  the  only  difference  being  that  it  is  more  pronounced 
in  malted  grains  owing  to  the  presence  of  larger  quantities 
of  the  enzyme.  (See  also  this  J.,  1910,  103.)  Of  the 
methods   which  have  been  proposed  for  determining  the 

h-liquefying  power  of  amylase,  the  Lintner-Solleid 
process  (this  J.,  1903,  826)  is  one  of  the  most  trustworthy 
and  is  particularly  suitable  for  technical  purposes; 
Pollack's  process  (this  J.,  1903,  1370)  is  accurate,  as.  is 
also  a  viscosity  method  proposed  by  the  authors  (Z. 
Spiritusind,  L909,  53j).  In  the  latter  process,  the  \  i- 
oosity  of  the  starch  paste  is  determined  both  before  and 
after"  treatment  with  amylase  under  definite  conditions. 
The  results  obtained  are  accurate,  but  the  method  is 
somewhat  tedious. — W.  P.  S. 

Ammonium  fx  rsulphak  :   Use  of in  [brewing]  practice. 

K  Lenze.  Allgem.  '/..  Bierbrau.  u.  Malzfabr.,  1910, 
38.  187— 188  (Cp.  Theven.it,  this  J.,  1909,  1157;  Schon- 
t,  Id  and  Eardeck,  this  .'..  1910,  37). 
The  author  has  made  experiments,  both  in  the  laboratory 
and  in  the  brewery,  on  the  use  of  ammonium  persulphate 
for  purifying  infected  veast,  with  special  i  ference  to  Bar- 
cina  infection.  The  experiments  show  that  though  ;. 
may  lie  purified  by  this  treatment  without  suffering 
appreciable  injury,  the  fermentation  obtained  with  the 
treated  veast  is  unsatisfactory  in  certain  respects,  the 
author  concludes  that,  instead  of  washing  with  ammonium 
persulphate  solution,  it  is  preferable  to  continue  name 
the  yeast,  nnder  strict  control,  until  careful  biological 
examination  indicates  that  a  change  of  yeast  is  required. 

Li.    V.. 

Brewing  p',,,,1  ;   A  compar I  /<  —  • 

F.  M.  May,.. ml.     J.  tnat   Brew.,  1910,  16.  222 
The  malt  mills  in  general  us,-  in  German] 
roller  type  which  is  slowly  coming  into  use  in   hug 
In  these  nulls  the  grist  after  passing  the  first  pairol 
is  separated,  by  shaking  sieves  ,.r  preferably  by  beaters, 
into  husk  and  "grits  wind,   lattet   A,.n,-  pan    through    fte 
second  rolls         In    the   dec  Hon  methods  of  mashmg 
goods  neve,  ■  ,-,-.  Both  It  d'  tun  rakes  have  to  be  more 

power.ul  than  those  employed   in    Lngland  ;    many   I 
of  these  arc  used,  frequently  of  such  a  pattern  as  to  a  low 
of  raising  or  lowering  to  any  desired  extent  in  the  tun 
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Tin-  spend  pi]*-s  from  the  mash  tun  are  better  arranged 
tad  an-  often  so  fitted  thai  steam  or  hot  water  ran  be 
blown  through  them  into  tin-  goods.  The  mash  tun  is 
sometimes  fitted  with  a  steel'inercury  thermometer 
staring  in  some  convenient  position.  On  tin1  Continent 
tin-   wort    toppers  arc   universally   covered,   bo  that   the 

steam   may   M  conveyed  above   the  roof  of  the  building  : 

this  also  lias  the  advantage  that  the  boiling  is  not  ehaofced 

by  cold  air  eurrents  ami  so  conduces  to  an  economy  in 
fuel.  Wort  pumps  are  usually  of  the  centrifugal  or 
rotary  types  instead  of  the  insanitary  three-throw  type 
atfeeted  by  many  English  brewers.  Coolers  are  of  sheet 
iron  or  steel  abroad,  as  compared  with  east  iron,  wood 
or  the  more  expensive'  copper  used  in  England.  Ferment- 
Ing  vessels  of  wood  lined  with  copper  which  are  so  common 
in  England  are  unknown  on  the  Continent  where  wood 
either  varnished  or  paraffined  is  usual,  but  within  the  last 
lew  years  fermenting  and  storage  vats  have  been  made  of 
eoncrete  coated  internally  with  paraffin,  while  the  use 
of  glass  enamelled  steel  is  becoming  common.  The  general 
impression  conveyed  is  that,  compared  with  English, 
Continental  brewery  plant  is  essentially  practical,  by  no 
means  s     costly,  and  yet  of  good  design. — R.  L.  S. 

Lagtr    beer,    raw    material*,    and    mailing.      C.     Riihl.     J. 
Inst.  Brew.,  1910,  16.  247—258. 

In  contradistinction  to  top-fermentation  brewing  which  is 
of  immemorial  antiquity,  bottom-fermentation  brewing 
cannot  be  traced  further  back  than  the  end  of  the  fifteenth 
century.  At  the  present  time  top-fermentation  beer  has 
almost  been  ousted  from  the  German  Empire  by  the  bottom- 
fermentation  or  lager  beer.  The  barley  employed  is 
almost  always  of  the  two-row  type,  Hordevm  dis'ichiim, 
ertrtum,  or  nutans.  It  is  common  to  buy  barley  under  a 
guarantee  that  it  does  not  contain  more  than  a  stated 
amount  of  nitrogen,  as,  ctteris  paribus,  that  with  the 
lowest  nitrogen  will  yield  the  highest  extract.  In  malting 
the  use  of  warm  (100° — 120°  F. ).  water  in  the  steep  is  coming 
into  vogue,  especially  in  North  Germany,  to  reduce  the 
time  necessary  and  to  promote  chitting.  Lime  or  sulphuric 
acid  are  frequently  added  to  the  steep  water,  the  latter  to 
remove  any  mustiness  of  the  barley.  The  flooring  lasts 
in  Germany  seven  or  eight  days,  in  Austria  1(1 — 12  day 
The  malt  kilns  are  built  with  two  floors,  the  upper  for 
drying  and  the  lower  for  curing  the  malt.  For  pale,  or 
Pilsener  malts,  the  moisture  is  removed  quickly  at  a  low 
temperature  and  the  malt  dropped  to  the  lower  floor  with 
4 — 5  per  cent,  of  moisture  and  finished  off  at  heats  up 
to  190°  F.  For  Munehener  malts  where  colour  is  required, 
the  ereen  malt  is  stewed  on  the  upper  floor  and  not  allowed 
to  dry  too  rapidly.  It  is  then  dropped  to  the  lower  floor 
with  18 — 20  per  cent,  of  moisture  at  a  temperature  of 
about   110°  F.  and  cured  finallv  at  212°  F.— R.  L.  S. 


iSurrose  in  wine,  "  Weiesbier,"  etc.  Detection  of  — ■ — . 
S.  Rothenfasser.  Z.  I'ntersuch.  Nahr.  u.  Genussm., 
1910,  19,  261—268.     (See  this  .7..  1909,  956.) 

Sucrose  is  much  less  readily  adsorbed  than  invert  sugar. 
etc.,  by  the  precipitate  obtained  on  treating  casein  solution 
with  a  lead  salt.  The  author  utilises  this  fact  for  the 
lion  of  small  quantities  of  sucrose  in  wine,  etc. 
The  following  reagents  are  required  : — (1)  An  ammoniacal 
solution  of  casein,  prepared  by  rubbing  to  a  uniform 
paste,  10  grms.  of  casein  with  about  30  I  .C.  of  a  mixture 
of  Hi  <■•■■  "t  ammonia  of  sp.  gr.  0-965.  and  90  c.c.  of  wale:. 
and  then  slowly  adding  a  further  TO  c.c.  of  the  dilute 
ammonia  ;  if  the  solution  is  required  for  immediate  use. 
it  is  heated  to  30°— 35°  f '.  on  the  water-bath,  bul  Othei 
wise,  it  is  allowed  to  stand,  with  frequent  shaking,  until 
homogi  OS  in  It  is  best  to  use  the  freshly  [prepared 
solution.  In  some  cases,  a  5  per  cent,  solution  of  c< 
is  required  ;  in  preparing  tin-.  6  CGB.  of  ammonia  of  sp.  gr. 
0-965,  and  95  c.c.  of  water,  are  used.  (2)  A  solution  of 
•~>00  grms.  of  normal  lead  acetate  in  1200  c.c.  of  water. 
13)  Ammonia  of  sp.  gr.  0-944  at  16°  C.  (4)  A  diphenyl- 
amine  reagent  prepared  by  mixing  10  C.C.  of  10  |«-r  cent. 
alcoholic  diphenylamine  solution  with  25  c.c.  of  glacial 
acetic  acid  and  65  c.c.  of  hydrochloric  acid  of  sp.  gr.   119. 


Sucrose   in   country   wines. — The  wine   is  rendered  neutral 
or  very  faintly  acid  by  addition  of  A    I  sodium  hydri 
and  20  c.c.  are  mixed  with  10  e.e.  of  the  5  per  cent, 
solution,  tic  whole  i>  treated  wit  h  6  c.c.  of  n  mixture  of  4o.c. 
of  the  lead  acetate  solution  and  2  c.c.  of  ammonia  - 
0-944,  and  at  once  shaken  thoroughly.      Aftei    10  mil 
the  mixture  is  tillered,  a  portion  ir.</..  :i  e.e.)  ot  thi 
colourless    filtrate    being    heated    with   an   equal    \ 
of  the  diphenylamine  reagent  for   10  minutes  in   healing 
water  ;    the  use  of  boiling  water  for  heating  is  an  essential 
condition.     Even   with  wines  containing  so  little  . 
per  cent,  of  sucrose,  the  colourless  solution  soon  begint 
to  turn  blue,  and,  in  5  or  10  minutes,  presents  a  fine  Shu 
colour,  whilst  with  wines  free  from  sucrose,  no  coloration, 
or  only  a  slight  one,  occurs.     If  control  tests  are  made. 
the  presence  of  0-01  per  cent,  of  sucrose  may  be  del 
Simultaneously    with    the   above-described     test,    anothei 
portion  (about   5  c.c.)  of  the  undiluted  filtrate  is  heated 
with    Fehling's   solution   in   the    water-bath.     With   nor- 
mally fermented  wines  (i.e.,  containing  about  0-1  per  cent 
of  invert  sugar),  and  even  with  wines  containing  about 
0-3  per  cent  of  invert  sugar,  the  filtrate  shows  no  reducing 
power.     With   wines   containing   about   0-5   per   cent,   ot 
invert  sugar,   the   filtrate   shows  slight   reducing   power ; 
in  such  cases,  the  sucrose  test  is  modified,  in  that  'jo  ox 
of  the  neutralised  wine  are  treated  with   15  c.c.  of  the 
5  per  cent,  casein  solution  and  9  c.c.  of  a  freshly  prepared 
mixture  of  6  c.c.  of  the  lead  acetate  solution  and  3  c.c.  of 
ammonia    (sp.    gr.    0-944).     If    the    diphenylamine    test 
gives  a  distinct,  positive  result,  and  the  reduction   test 
gives  a  negative  result,  the  wine  must   contain  sucrose, 
since  the  dextrin,  as  the  author  shows,  and  the  reducing 
sugars,  are  removed  by  the  method  of  treating  the  wine 
The  diphenylamine  test  is  not  conclusive,  however,  unleat 
the    nitrate    shows   no    reducing    power.     Sweet    u 
It  is  advisable  to  dilute  the  wine  with  water  (1  :  4  or  1  :  7). 
and  to  add  an  alkali  palmitate  or  stearate  to  the  casein 
solution  ;  in  many  eases,  the  use  of  ammoniacal  basic  lead 
acetate  gives  good  results.     Thus,  a  mixture  of  20  c.c. 
of  sherry  (1  :  4).  20  c.c.  of  casein-soap  (10  per  cent 
solution   treated   with    1    per   cent,   of   sodium   stearate), 
and  10  c.c.  of  ammoniacal  basic  lead  acetate  (2  vols,  of 
basic   lead   acetate   solution    -f-    1   vol.   of   10    per    cent, 
ammonia),    was    thoroughly    shaken,    and    filtered    after 
about  10  minutes.     The  filtrate  did  not  reduce  Fehling% 
solution,    but   gave    an   intense   blue     colour     with    the 
diphenylamine  reagent  within  10  minutes.     Owing  to  the 
dilution  with  water,  prior  to  treatment,  it  is  not  nei 
to    neutralise    sweet    wines.     "  Weissbier." — Mixtut 
"  Weissbier"  diluted    with  water  (1  :  1),  20  c.c. 
solution  (10  per  cent.),  10  c.c,  ammoniacal  lead 
solution,  9  c.c.   were  treated  as    above   described      Thi- 
treatment  was  found  to  effect  the  removal  of  maltose  and 
dextrin,   and   to   be   suitable   for   the   detection   of  small 
quantities  of  sucrose  in   "'  Weissbier." — The  author  an 
describes  the  procedures  for  detecting  sucrose  in  samples 
of   lactose   adulterated   with   the   former   sugar,   and   foi 
detecting  sucrose  in  fruits. — L.  E. 

Wines  ;    Presence  of  boron  in  Algerian .     M.  Ihigast. 

Comptes  rend..  1910,  150.  838—839. 
The  author  has  found  that  boron  is  present  in  a  large  num- 
ber of  samples  of  Algerian  wines  cf  authenticated  purity. 
Furthermore  he  has  observed  the  presence  of  boron  in 
many  of  the  organs  of  the  vine,  notably  in  the  ash  of  the 
>iiies.  and  in  the   skins  and   pips  of   the   grapes,      b     the 
-kins   and   pips  the  proportion  of  boron  is  compai 
large.      The  test  -  were  made  by  the  official  French  method  i 
incineration  at   a  low  temperature  and  distillation  of  the 
ash   with   methyl  alcohol   and   sulphuric   arid,  the   boron 
being  recognised  by  'he  coloration  of  the  flame  on  bun 
the  distillate.     .1.  V.  B. 

rJexameihylenetetramiiH    [urotropine]  in  musts  and  win 
Detection     <t        — .     E.     Voisenet.      Comptes     rend.. 
1910,  150.  879—882. 
For  the  purpose  oi  detecting  the  presence  of  urotropine 
in    wines   the   following   reagents   arc  necessary:    nitl 
hydrochloric  acid,  prepared  by  adding  0-1  e.e.  of  a  solution 
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nit-    3-ti    grins.    "'     j'..'ii--iiiiii    nitrite    in     100   o.i 
•  .(  water  in  200  c.c.   "I    pure   bydiochlorie   acid,   sp.   gr. 
1-18:  and  a  lu  |..  :  1 1  tu    solution  of  egg  albumin.     Twenty 
of  the  wine  arc  acidified  with  two  drops  of  sulphuric 
distilled  in  u  f>0  c.c.   Ilask  provided  with  n  eon 
li..     cooling    I'"    ill   of    the   condensci    must    be 
rho  liquid  must  be  distilled  slowl)  and  the 
collected,   the   tii-i    ■"•  e.c    being   rejected.     This   is 
li    I   c.c.   el    the  tilbumin  solution   and    18  c.c. 
of    the    nitrous    hydroehlorii     acid.       II     formaldehyde 
derived    from    the    urotropine    is    present,    tliis    mixture 
dtvelopt  a  violet  colour  on    heating   to  50°  C.  for  a  few 
minutes.     Tins  test   will  shew  the  presence  oi   0-1  mgrm 
•i  arotropine  in   h   litre  of    wine  containing  350  mgrms. 
ulphur  dioxide.      P.  Suns. 

Rum*  ;  Analysts  of  various .     K.  Micko.     '/..  Unters. 

Nnln.  Genuasm.,  1910,  19.  306-  322. 

Tur  following   results   were  obtained  on   the  analysis  oi 

samples    of    different    nuns,    the    figures,    except     in    the 

'i  the  sp.  gr  .  expressing  grms.  per  100  c.c.  : — 


m.i  ,i.  I.I     |n..i  est    is    employed!    the    i  bloi 
extracting  the  oil  as  well  m  the  high  li  froni  the 

spirit.  1 1  is  possible,  howi  vox,  to  n  move  the  oil,  without 
i  decreasing  the  quantity  of  fusel  oil,  l>y  diluting  t  !■•  spirit 
until  the  alcoholic  strength  is  reduced  to  aboul  30  pet 
'■'Hi  iii\  volume),  then  adding  a  mall  quantitj 
10  percent,  solution  oi  JuminiOm sulphate, and  neutrali  ing 
the  mixture  with  sodium  hydroxide.  The  precipitated 
aluminium  hydroxide  carries  down  all  the  "il  present, 
Inn  the  fusel  oil  remains  in  solution.  After  filtration, 
ilir  perfeotly  clear  solution  is  diluted  t"  the  propei 
strength  and  the  determination  "I  1 1  ,■  -  fusel  oil  is  carried 
■  ml  as  usual.      \V.  P.  6. 

Methyl  alcohol;    Detection  of .  especially  in  pr> m  nci 

o/  ethyl  alcohol.  >'■■  Deniges,  Comptes  rend.,  1910, 
150.  832-834. 
Tiik  irsi  is  based  on  the  faot  that,  under  certain  conditions, 
potassium  permanganate  oxidises  ethyl  alcohol  solely  to 
ddehyde,  and  methyl  alcohol  to  fornuddihydf ,  mid  i Ik- 
latter  may  be  detected  in  presence  of  the  farmer  by  means 
of  Sohiff'e  reagent,  provided  the  liquid  be  Strongly  acid  (this 
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Sp.  nr. 
atl5"  1'. 
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Ash. 
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Dtmerara  rums. 

0-062 

0-101 

Jamaica  rum*. 

Jamaica  rum    S.P 

..     M.X.K 

0-229 
0-220 

0-O9O 

..    C 

0-739 

.,    L.F 

O-Btn 
2-390 

Bat  aria  arrack. 

„    K.W 

Artificial  rums. 

0-194 
0-251 

0136 

0040 

The  spirits  wen-  also  examined  as  to  the  presence  of 
typical  aromatic  substances  (see  this  J.,  1909,  255).  From 
each  sample,  either  directly  on  fractional  distillation  or 
after  aromatic  esters  had  been  hydrolysed,  aromatic 
substances  could  lie  separated  which  were  characteristic 
of  the  different  classes  of  spirits.  As  up  to  the  present 
time  no  substance  has  been  discovered  which  could  be 
added  to  artificial  rums  to  give  the  latter  the  characteristic 
odour  of  the  genuine  spirit,  the  detection  or  recognition 
of  the  aromatic  substance  peculiar  to  each  class  of  spirit 
affords    a    means    of    detecting    sophistication. — \Y.  1'.  S. 

Fusd   oil    in    spirits    containing    [lubricating]    oil;     I >  ter- 
mination  of  .     E.   TJunke.     Z.    Spiiitusind..    1910. 

33.   150. 

It  sometimes  happens  that  distilled  spirits  contain  appre- 
ciable quantities  of  lubricating  oil,  the  contamination 
having  taken  plan-  in  the  distillation  plant.  Such  -pi.  its 
remain  perfectly  clear   while  concentrated,   t>ut    become 

turbid  on  the  addition  of  water.  The  determination  of 
fusel  ud  in  sueh  spirits  yields  too  high  a  result   when   the 


J.,  1910,  451).  The  me'i.i.l  nf  procedure  is  as  follows: 
0-1  <•  c.  of  the  alcohol  to  be  tested  is  placed  in  a  wide  test-tube 
with  5  c.c.  of  a  1  per  ceni  solution  of  potassium  perman- 
ganate and  not  more  than  0-2  c.c,  oi  pure  sulphuric  hi  id. 
After  two  01  three  minutr-.  I  .c.  of  an  8  per  i 
of  oxalic  acid  is  added  .  d  the  mixture  i-  shaken. 
Decolorisatioh  is  completed  by  the  addition  of  1  e.c.  of 
pure  sulphuric  acid.  Immediately  afterwards}  5  t  <■■  of 
bisulphite-magenta  solution  are  added,  and  if  methyl 
alcohol  be  present,  a  violet  coloration  should  appear  in  n 
few   minutes.     The  coloration   is  if   the   pro- 

portion  oi  methyl  alcohol  amounts  to  one  per  1,000,  but 
-till  -mailer  quantities  maj  be  detected  by  distilling  the 
alcoholic  liquid  and   testing  the  ••■     For  ,no 

detection  of  methyl  alcohol  in  aqueous  solutions,  the  pre- 
sence of  a  little  ethyl  alcohol   i-  advantageous,   • 
produces  an  acetal  of    formaldehyde    which  reacts  more 

readily.     Tin ■.■-.  of  the  solution,  contains. 

than  three  or  four  per  cent,  of  methyl  alcohol,  are  mixed 
with  n-1  c.c.  of  pun  ethyl  alcohol  and  2  c.c.  of  a  :>•."•  per 
cent,  solution  of  permanganate  and  tested  as  described 
above,  -J;  F.  B. 
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Alcohol*  and  inter;    Vapour  pressures  mid  boiling  point* 
of  mixtures  or  saturated  —  .      /.  A.  Doroszewski  and 
K      Polianski.     J.     Hi.--.     Phys.— Chem     Ges.,     1910, 
42.  109-134.     Chem.  Zontr..  1910,  1.  1226-1228. 
The  authors  determined  the  boiling   points  ol   mixtures 
oi  trater  with  methyl,  ethyl,  and  propyl  alcohol  n    i" 
lively  at  three  different  pressures.     The  results  for  methyl 
and  ethyl  al  n  in  the  following  table  : — 
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Braasch,   Neumiinster, 
May    3,    1909.     Under 


T.  F.  B. 


With  the  aid  of  their  results  the  authors  have  tested 
Ramsay  and  Young's  rule  (Z.  physik.  Chem.,  1887.  1. 
249)  that  the  ratio  of  the  boiling  points  of  two  chemically 
allied  substances,  measured  on  the  absolute  scale  of  tem- 
perature, at  equal  pressures  is  nearly  constant.  In  the 
case  of  the  alcohol-water  mixtures  examined,  the  ratios 
were  found  to  be  constant  up  to  the  fourth  decimal  place. 
The  values  were  : — 

£"°  =  1-OOOC.  7]^  =  0-9962,  IjP*  =  1-0099  ; 

l^OO  18O0  I700 

they  were  independent  of  the  composition  of  the  mixtures. 
By  the  aid  of  this  rule,  therefore,  if  the  ratios  of  the 
boiling  points  (abs.)  of  the  pure,  components  for  a  wide 
interval  of  pressure  be  known,  and  the  boiling  point 
(abs.)  of  a  mixture  of  these  components  at  atmospheric 
pressure  be  determined,  the  vapour  pressure  of  the  mixtuic 
for  any  given  temperature  can  be  calculated. — A.  S. 

Copper   oxychloride   as   a   promotive    against   mildew    in 
vines.     Chuard.     See  XIXb. 


Patents. 

Yeast ;    Production   of  .     H. 

i;<rmanv-     Eng.    Pat.    10.458, 
Int.  Conv..  May  5,  1908. 

See  Fr.  Pat.  404,183  of  1S09;  this  J.,  1910. 104 

Ferment:  ng  organic  nitrogenous  substances  ;  Process  of- . 

J.  Erlriint.  Brussels.     I'.S.  Pat.  953,025,  March  29.  1910. 

SEEFr.  Pat.  382.089  of  1907  j  this  J.,  1908,241 T.F.B. 

Alcohol  \jernu  iitnlih    .'injur]  from   lignocellulose  or  sun  dust  . 

Process  for  producing .     M.   F.    Ewcn   and   (1.   H. 

Tomlinson.  Fr.  Pat.  408,299,  Oct.  26,  1609. 
See  U.S.  Pat.  938,308  of  1909 ;  this  J.,  191C,  38.— T.  F.  B. 


XIXa— FOODS. 

Milks;    Comparison   of  r<  I"/   tin    del 

of   acidity    in,    and    In     tin     "  catalasimetry "    of . 

J.  Sarthou.  J.  Phaun.  (him..  1910.  1,  387—393. 
Catai.asimetky.  i.e.,  the  determination  of  the  oxygen 
liberated  from  hydrogen  peroxide  by  the  milk,  furnish*  - 
valuable  data  in  the  control  of  the  freshness  of  samples. 
The  determination  is  made  by  measuring  the  volume  of 
oxygen  evolved,  at  the  normal  temperature,  by  a  mixture 


1  I    In  ci.  of  milk  and  10  c.c.,of  hydrogen  peroxide;  the 
reading    being    made    10    minutes    aftei     mixtuie.     Tin- 
volume  of  gas  obtained  increases  directly  with  the  agi 
•In-  sample,  but  varies  considerably,  in  actual  amount,  in 
different    specimens   ,,f   milk  of   i In-   same  ago.     In  four 
samples  examined  side  by  side,  from  four  different 
the  oxygen  1  volved  measured  from  0-2  to  0-3  c.c.  half  an 
hour  after  milking.      In  42  hours  il    increased  to   1-2 
Is  c.c.  :    and   ill   66   hours,   to  3-6  and  5-7  c.c.     But  no 
relationship  was  found  to  exist    between  this  amount  of 
oxygen,  and   the  avidity  of  the  milk.     The  above  Kgures 
relate    to    laboratory    samples.     Specimens    of    the    same 
milks  drawn  from  the  actual  chums  in  which  they  were 
taken  to  market,  showed  greatly  increased  oxygen-lib 
ating  activity.      In  these,  the  maximum  volume  of  Oxygi 
evolved  48  hours  after  milking  amounted  to  41-8  c.c. 
the  minimum  to  20-5.     The  acidity  of  the  samples  showi  & 
no   practical   increase   over   that   of    those   kept    in    tin 
laboratoiy.      Moreover,  the  milk  giving  off  the  maximum 
amount  of  oxygen,  could  still  be   boiled  without  clotting 
while  another,   liberating  only   5  c.c.   of  oxygen    by    the 
catalasimetric  test,  coagulated  when  boiled.     This  differ- 
ence  is  due,  as  shown  by  A.  Joins,  to  the  infinitely  greater 
catalytic   activity   of   the   bacteria   of   the   cowshed,   over 
those  of  the  laboratory.     When  the  physiological  catalytic 
power  of  a  milk  is  known,  the  determination  of  the  volume 
of  oxygen  it  evolves    gives  a  useful  indication  of  its 
During  the  whole  period  of  lactic  incubation,  the  acidity 
of  the  milk  does  not  vary.     Increase  of  the  temperature 
at  which  milk  is  kept  increases  its  catalytic  action. 

—J.  o.  h. 

Proteins  ;    Precipitation  of by  acetone.     T.   Weyl.    Z, 

phvsiol.  Chem.,  1910,  65,  246—250.  (Sec  this  J..'  1910. 
446.) 
Other  proteins,  besides  casein,  which  are  precipitated  by 
acetone  are :  egg  albumin,  serum  albumin,  excelsin, 
vitellin,  glue.  The  nitrates  of  serum  albumin,  casein  and 
casein  protalbumose  are  not  precipitated,  but  the  nitrates 
of  the  other  proteins  mentioned  above  are  insoluble  in 
acetone.  The  presence  of  only  a  slight  trace  of  ammonia 
is  sufficient  to  prevent  the  precipitation  of  most  of  tin- 
proteins  by  acetone  ;  the  presence  of  acids,  on  the  other 
hand,  has  no  effect.  The  following  amino-aeids  (0-25 
grin,  in  3  c.c.  of  water)  are  precipitated  by  acetone : 
glycocoll  and  glycocoll  ester  hydrochloride,  (//-valine, 
(/-alanine,  (/-leucine,  d-cystine  and  /-tyrosine.  Also  the 
following  polypeptides  :  glycyl-d-alaninc.  dZ-leuoyl-  alanine 
and  silk-peptone.  Further  :  dextrose  (1  per  cent,  solu- 
tion), precipitate  syrupy;  lactose  (1  per  cent,  aolul 
precipitate  crystalline;  creatinine  (0-2  gim.  in  5  c.c.  of 
water),  precipitate  amorphous.- — J.  F.  B. 

Proteins;     Partial    hydrolysis    of- by    sulphuric    acid. 

Z.  H.  Skraup  and  E.  Krause.     Monatsh.  Chem..   1910. 

31,  143—148. 
The  authors  have  studied  the  prolonged  action  of  moder- 
ately concentrated  sulphuric  acid  on  various  proteins  at 
the  ordinary  temperature.  Preliminary  experiments 
showed  that  the  rapidity  and  degree  of  the  reaction  varied 
considerably,  both  with  the.  concentration  and  the  relative 
quantity  of  the  acid.  In  the  further  experiments,  22  grms. 
of  the  air-dry  proteins  were  shaken  by  a  machine  with 
200  c.c.  of  58-5  per  cent,  sulphuric  acid.  After  various 
periods  of  action,  portions  of  the  liquids  were  withdrawn, 
diluted  with  an  equal  volume  of  water  and  nearly  neutra- 
lised with  ammonia.  The  quantity  of  ammonium  sulphite 
so  produced  was  sufficient  to  give  half-saturated  solutions, 
and  the  precipitates  of  albumoses  obtained  correspond 
with  "  saltings-out  "  at  that  concentration.  These 
precipitates,  with  the  exception  of  that  from  gelatin.  1  mild 
generally  be  separated  by  filtration,  and  weir  drained  on 
porous  plates  without  washing,  and  dried  at  100"  ('.  The 
different  proteins  gave  different  yields  of  albumose  iftd 
equal  periods  of  action.  Silk-gum  and  silk-fibroin  are 
most  rapidly  hydrolyscd.  and  whilst  they  yielded  0O» 
-iderable  proportions  of  albumoses  at  the  early  stages,  the 
residues  obtained  after  78  hours  only  amounted  to  5  and 
14  per  cent,  respectively      <  lelatin  is  rather  more  resistant, 


Vol.  XXIX,  No.  ».] 


Q     \i\b     POODS 


687 


!,..„   .nil   ma)    It  cla  Bed  among   the  readily   bydi 

vii  lil, -.1    21    pel    n  ill.    "I    all ,  '  i     afli  i    7^ 

|  K  |<I,S  |», ins.      Till'  nllii  I    prot,  '"      Hi. In. I  : 

iadin.  serum-globulin,   cdcstin   hemp-   and 

|  ||, um  n     lui  in    ii    mi  ii     ■•    istanl 

,,    which    i he    yield   of   alhumosc   aftei     198   hours 

II  ,„  .,    ,,f  casein  Id  i"iS  pel  eenl     in  tin 

,     ,-ed  edestin.     With  these  proti  ins  the  rate 

low.  ii  in  1  large   proportions  oi   albu bo 

ipitated  in  «li,    .ii ages  |3!>  hours).     In    ill 

tlrol)  lie  ai  lion  ol  the  sulphuric  aeid  tends  to 
i  ii,   ol  equilibrium  in  the  i  ourse  ol  tin 
in   the  yields  ol   albumosi    which  oei  ur   bi  • 

Lg,  s  ol    120  and   198  Ii -  an    not    vi  i 

,    to  stud)    'In-  aspei  I   oi   the  reai  tion,   the   di  ii  d 
llbumose: .  obtained  in  m  Ihe  more  resistant  proti  iii 
i-sis,   wen    again   subjected   to  Ihe 
'I'll,  \    were  fouiul  to  hi    susceptible  lo  further 
hut    111,'  action  again  slowed  down,  anil  yields 
,;;,  per  cent,  of  resistant   nlbumoso  were  obtained 
J.  F.  B. 

Contribution     to     thi     knowlrdgi      of—  ■     UJ. 
K    '.  ii,  -        Vnnalcn,    1910,    372,    237     246. 

i    ol    Liberia    coffee   showed    the 

,,  id  in  addition  to  chlorogenie  and  other 

,■  this  .1.,    KIOK.  242.  4H4).     The  liquors  left    iftei 

lum-caffeine    ehl genate    and     Ci  ffnlic 

i.i.l    were    found    i ntain    a    basic    substance,    which 

orjstalliscd   in  in   alcohol  and  ether  in   line   white   needli 

Belting  at   150    i.     The  gold  salt   melted  at  248       249    C. 

i-  ver)   prohabh  identical  with  trigonelline  found 

i.  ,lt  ,,,'  Vrabian  coffee  dins  .1     1910,  43).     In  fhe 

Indies  the  coffee   ben  ies  are  alii  wed   to  f.  rment    in 

water,    when    the    parchment -like    covering  of    the     eeds 

loosened     and     can      be     washed     off.       This 

ing  i-  duo  to  the  production  i  1  lactii   acid  < I n i  inuc  the 

ol. ,ti. ,ii.      P.  Shun 

./. ,   muerontila  ;    Fruit  "I  ('.   Wilcox.     (  hem. 

News,   1910,  101,   169. 

i  he  mountain  holly.  /.'  ■  ronata, 

turn  brown  when  dried  and  resemble  currants  in  appear- 

ind  taste.     A  sample  of  the  dried  fruit   contained 

21'l>  per  cent,  of  sugars  (fructose)  and    1-9  per  cent,  of  a 

thii-k  light  yellow  oil  with  an  odour  rei  allliiL'  that  of  castor 

nil.    The  nitrogen  amounted  to  0-63    per  cent.,    and  the 

tlh   to   2-18    per   cent.     Oxalic   and    tartaric   acids   were 

ii,    but    no    tannic   or   gallic   acid    was   dotected. 

— C.  A.M. 


nation      of      celluhme.     Scheunert      ami 
-       V. 
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fnm]  separators.      (.'.  \\     Dawkins,   London, 
i      Mi  I...  .1.  Toronto.  Canada.      Ehl-.   Pat.  3924, 
ftb.    17.   1909. 

hi,  ting   n   ,  nam   -,  parati  i 
the  bowl  adjustable,  so  that  the  skim-milk  and 

cream  outlets  of  the   bowl   may  be  brought  into   proper 
nship  with  the  discharge  pipes. — W.  H.  ('. 

Milk  and  similar  liquids  :     Pre*  ess  for  desiccating J. 

\ddition.  dated  I),,.  30.  Hits. 
Pal    3S5.1P0.  Dec.  [8,  1907  (this  J.,  1908, 

Bbpore  being  delivered  on  to  the  drying  drum  described 
in  the  principal  specification  the.  cit.).  the  milk  is  con- 
ted    at    a    moderate    temperature    under    reduced 
pressure  until  it  has  a  density  ,,f  from  9°  to  15°  B.  :    il   is 
than  cooled  to  belo«    15   C.  and  aerated  so  as  t,    form  a 
foamy  mass  which  is  delivered  on  to  the  heated  drum. 
The  ,  urrent  of  air  supplied  to  the  space  between  the  drum 
and  its  cover  is  admitted  tangentially  through  a  series  oi 
1  may  contain  a  suitable  proportion  of  ozone  or 
<  ai  1h.ii  dioxide  ;   an  exhaust  pump  is  supplied  for  reducing 
in  this  space.     The  dried  milk  removed  from 
the  drum  is  cooled  by  means  of  a  current  of  air. — W.  I'.  6. 


' 
dtnring  and  drying         ■     M-  Topfer.     «■  hl1    W7,38f9, 
Sept  27.  1909 
Thk  milk  is  introduced  into  a  olosi  d  i  \  i""1  l  in 

whioh  are  mounted  two  hollow  rotath  oi  drums, 

hove  il ther,    The  loww  colli  i  i    hi  »t<  d  and  ite 

lower  part  is  immersed  in  the  mill  hi  bottom 

of  the oylinder  j  u  the  roller  rotates,  a  Blm  of  milk  oolleota 
on  i,  ui  i,,.  e  in, i  i  partially  dried.  \  scraper  is  lived 
between  the  two  rollei  .  thi  removes  the  Blm  from  the 
low,-,  roller  and  transfers  it  to  the  upper  one  whioh  u 
heated  to  a  lower  temperature.  Before  the  upper  roller 
has  made  a  complete  revolution,  the  film  "t  dried  milk  is 
removed  I •  \  means  ol  fl  ■  rapi  i  and  delivered  into  a  -hoot 
leading  from  the  cylinder.  The  drying  of  the  milk  is 
aided  bj  ourrenta  of  air  admitted  to  the  cylinder.  The 
milk  may  be  separated  into  oream  and  skim-milk  before 
dried.  In  thia  case,  the  skim-milk  is  introduced 
the  oylinder  as    before  and    partially  dried  on  the 

lower  roller,  the  film  being  then  transferred  by  means  of 
the  soraper  to  the  upper  roller  the  surface  of  which  is 
ooated  with  a  layer  of  partially  dried  cream  ;  the  cream 
is  separately  delivered  to  tha  surface  of  the  upper  roller 
,i  a  !„,,,, i  between  the  final  Bcraper  and  the  place  when 
the  film  of  partially  dried  skim-milk  is  transferred.  The 
two  films  nil.  mux  on  the  upper  roller  and  are  ilrieil 
together.      \\ .  1'.  S. 

Fat   in    milk;    Process,    reagents  and  apparatus   /or  the 
volumetric    determination    o/ .     E.    V.    Bluloteau. 

Fr.  Pat.  40ii,743.  Dee.  I  I.  Ions. 
Thk  apparatus  consists  of  a  narrow  graduated  glass  tube 
provided  at   each  end  with  a  bulb;    each   bulb  has  an 
openine  at    the  side  which   may   be  closed   with  a   rubber 

stopper.  Fourteen  o.c.  of  the  milk  are  introduced  into 
the  tube,  the  opening  of  the  lower  bulb  bavin,.,  been  closed, 
and  7  o.c.  of  a  reagent  are  added.  This  reagent  is  prepared 
by  mixing  sodium  hydroxide,  10  grma  .  amy]  alcohol, 
14  i.e.  ;  ethyl  alcohol,  l  c.o.  ;  denatured  alcohol  02  e.c.  ; 
ami  ammonia,  Is  c.o.,  and  diluting  80  cc.  of  the  mixture 

With   20  O.O.    Of    water.       After  closing   the   Upper   bulb,   t  he 

contents  of  the  tubi  are  mixed  and  heated  gradually  to 
nearly  the  boiling  poinf  :  during  the  heating  the  mixture 
is  shaken  oontinuouslj  and  when  the  yellow  colour  changes 
to  brown,  the  tube  is  removed  from  the  source  of  hi 
the  separated  fat  i-  brought  into  the  graduated  part  of  the 
tube,  and  its  volume  is  noted.  The  graduations  show  the 
quantity  of  butter-fat  pef  litre  of  milk.  A  second  reagent 
is  described,  the  use  of  whioh  enables  the  fat  to  be  deter- 
,1  without  the  aid  of  heat  :  this  reagent  is  prepared  by 
adding  denatured  alcohol.  50  CO.,  and  ether.  40  e.C,  to 
lo  cc  of  a  mixture  consist iua  of  potassium  hydro] 
Igrms. ;  sodium  hydroxide,  6  grms.;  amyl  alcohol,  I5c.c.  ; 
ethyl  alcohol.  10  cc.  ;  ammonia.  32  CO.;  and  90  per 
cent,  denatured  alcohol.  40  cc.     The  bulbs  at   the  ends 

Of    the    graduated     tube     mil)      be       il      -evel'lll     shapes,     t  WO    of 

which  are  illustrated. — W.  P.  S 

Cereals;     Utilisation   of  tl"    wasU    products  of   milled  or 

qround     .      E.      Mislin.     Prag-Weinberge,     Austria. 

Eng.  Pat.  10.445.  May  3.  190t. 
Thk  residues    (bran,  hullings,  etc)  from  the  grinding  of 
cereals  arc  mashed   with   solutions  of   diastatic  enzymes 

i   temperature  not  ex,  ceding  60   C   until  the  •  > 
hydratei  have  bun  dissolved  and  converted  into  i 
Th<  resulting  solution  ie  filtered  and  the  filtrate  • 
to  obtain   pure  maltose,  or  fermented  to  obtain  alcohol 
or  lactic  oi   acetii    acids.     Thi  "»  the  pn 

freed  from  carbohydrates  bj   lixiviation  with  watei 
dried,  and  the  fat   removed  bj    '  uitable  solvent 

idne  thus  consisting  ol  valuable 

vegetable  protein.     C   \    ^ 


Disintegrating  apparatus  [Flour  milUngl     F.  J.  Brough 
London.     From     Muhlenbauanatalt     und     Ma.  ihmen- 
fabr.   verm.   Gebr.   Seek.   Dresden.     Eng.    Pat.   26,114, 
Nov.  1,  1909. 

THE  invention  consists  of  three  m  'dm. -at ion- of  that  form  of 
disintcfrrator    in     whioh    S     enveyor    worm     forces     the 
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material  through  a  perforated  wall.  The  apparatus  us 
adapted  for  breaking  Up  'he  small  stales  produeed  in  the 
grinding   oi   grits   or   middlings   in   the   manufacture   of 

flour.  In  tlic  tirst  arrangement,  a  conveyor  worm  forces 
the  material  being  ground,  against  a  wall  and  a  weighted 
flap,  causing  the  latter  to  rise  slightly  and  foim  a  slit 
through  which  the  material  passes.  In  the  second  arrange- 
ment the  wall  is  replaced  bj  a  roller  rotated  by  gearing, 
whilst  in  the  third  arrangement,  the  wall  is  formed  into  a 
trough  in  which  a  worm  or  wire  spiral  is  rotated.  H  hereby 
more  perfect  mixing  and  disintegration  are  said  to  be 
secured. — J.  \V.  H. 

Maize    rice    and    (h*    Me;     Frist  nation    of during 

storage  or  transportation.  T.  A.  CSayton,  Paris.  Eng. 
Pat.  1S.108,  Aug.  5,  1909. 
The  grain  is  treated  with  air  containing  4  to  12  per  cent. 
of  sulphur  dioxide  and  trioxidc.  or  with  air  containing 
4  to  12  per  cent,  of  sulphur  dioxide  and  about  ti  mgrnis. 
of  sulphur  trioxide  per  litre  of  sulphur  dioxide.  It  is 
claimed  that  this  process  removes  moisture  and  destroys 
micro-oreanisms  without  injuring  the  vitality  of  the  seed. 

— C.  A.  M. 

Fodder  composed  of  peat  mid  molasses;    Process  of  manu- 
facturing ■ .     E.  Joseph,  Berlin.     Eng.  Pat.  23,660. 

Oct.  15,  1909. 
The  peat  is  rendered  slightly  alkaline  by  the  addition  of 
soda  lye  before  being  incorporated  with  the  molasses, 
etc.  The  liquid  may  be  removed  from  the  alkaline  peat 
after  the  addition  of  the  alkali,  so  as  to  separate  the  salts 
formed   in   the  neutralisation. — C.  A.  M. 


Cocoa  ;    Manufacture  of .     L.   Greiser, 

Pat.   23,765,  Oct.   16,   1909. 


Berlin.     Eng. 


products.  The  caffeine  is  then  extracted  from  the  treated 
beans  by  means  of  acetic  ether  [ethyl  acetate),  and  the 
residues  of  the  solvent  and  of  the  acid  are  removed  in  a 
the   beans. — J.  F.  B. 

Tolk  of  egg;    Process  of  man  niacin  ring  soluble,   /■ 

— .     C.     Gottslcben.     Fr.     Pat.     406,766,     Sept.    4. 
1909. 
Yolk  of  egg  is  mi\<  d  with  its  own  weight  of  soluble  starch  . 
the    mixture    is    then    dried    at     a    temperature    between 
30°  and  40°  C,  and  powdered.— W.  P.  S. 

Cocoa  and  chocolate  ;    Process  for  the  production  of  dietetic 
— .     E.   Oollett    and   M.    Eckardt.  Christiania.     Ens 

Pat.  18,337,  Aug.  9.  1909.     Under  Int.  Conv.,  Aug.   10, 

1908. 
See  U.S.  Pat.  952,418  of  1910  ;  this  J..  1910,  513.— T.  F.  « 


Miusttjee  and  volatile  bodies  that  affect  the  flavour  are 
removed  in  a  uniform  manner  by  heating  the  finely  ground 
cocoa  (with  or  without  the  addition  of  sugar)  in  a  vacuum 
at,  say,  70°  to  90°  C.  Or  the  mass  may  first  be  boiled 
in  a  vacuum,  then  melted  with  a  suitable  proportion  of 
sugar,  and  again  boiled  in  vacuo. — C.  A.  M. 

Liquids;    Method  of  sterilising- — — .     T.   Nogier.   Lyons. 

France.     Eng.  Pat.  30,512,  Dec.  30,  1909.     Under  Int. 

Conv.,  Feb.  17.  1909. 
Clear  alimentary  liquids,  or  water,  freed  from  colloidal 
substances,  are  sterilised  by  exposure  to  light  rays  of  short 
wave  length  (violet  and  ultra-violet  rays)  from  mercury 
vapour  lamps,  the  latter  being  placed  either  in  or  outside 
the  liquid. — A.  S. 

Water  ;  Process  for  tin  purification  of before  and  after 

biological  treatment.  K.  Imhoff.  Or.  Pat.  219,992. 
March  2.  1909. 
In  the  usual  biological  treatment  of  water,  the  latter  is 
passed  through  mechanical  filters  before  and  after  treat- 
ment in  the  contact  beds.  According  to  the  present 
patent  the  course  oi  the  water  is  i  hanged  at  intervals,  m> 
that  each  mechanical  filter  is  used  in  turn  for  the 
preliminary  treatment  and  the  after-treatment  of  the 
water. — A.  S. 

Coffee    and    coffee-bean.- ■;     Extracting    laffiim     from . 

H.  Trilliili.  Munich,  Germany.      l.S.  Fats.  953,(173  and 

953.074.  March  29.  1910. 
(1).  l!.iw  toffee  beans  are  placed  in  a  closed  v i  s-r-1  and 
submerged  in  a  solvent  of  caffeine,  which  leaves  undis- 
solved the  aromatic  and  other  valuable  Constituents  of  tin 
beans.  Heat  is  then  applied  in  order  to  vaporise  the 
solvent,  creating  a  pressure  of  1-2  atmospheres.  By 
this  means  the  Bolvenf  is  caused  to  penetrate  the  beans 
and  dissociate  the  eatlum-  from  the  tannin-contail 
substances.  Extraction  of  the  ooffefne  is  then  conducted 
in  the  same  vessel  in  the  ordinary  way.  (2).  Whole  com  i 
beans  are  treated  with  acetic  acid,  whereby  the  cellulose 
is  softened  and  the  sparingly  soluble  combinations  con- 
taining  the  caffeine  are  converted  into  readily  soluble 


- — .      L.  (Preiser.      Fr. 
15,   1909. 

See  Eng.  Pat.  23,765  of  1909  ;  preceding.— T.  F.  B. 


Cacao  ;    Process  for  purifying  - 
407,916.  Oct. 


I'M. 


Coffee;     Process    of   treating .     L.    Seisser.    Munich, 

Germany.     U.S.  Pat.  953,643,  March  29.  1910. 

See  Fr.  Pat.  396.930  of  1908  ;  this  J.,  1909.  622.— T.  F.  B. 

Bran;    Process   of   rendering digestible.     D.    Finkltr, 

Bonn,  Germany.     U.S.  Pat.  953,946,  April  5,  1910. 

See  Fr.  Pat.  382,686  of  1907  ;  this  J.,  1908,  243— T.  F.  B. 

Bleaching  agents  [for  flour)  ;  Apparatus  for  storing,  diluting, 

and    applying    .     J.    A.    Wesener,    Chicago.     U.S. 

Pat.  954,835.  April  12,  1910. 

See  Eng.  Pat.  27,218  of  1908  ;  this  J„  1809,  379.— T.  F.  P. 

Fish-flesh;    Process  of  treating .     K.    Schwicl 

Bonn,  Germany.     U.S.  Pat.   954,050,  April  5,   191U. 

See  Fr.  Pat.  375,028  of  1907  :  this  J.,  1907,  887.— T.  F.  B. 


XIXb— WATER    PURIFICATION  ; 
SANITATION. 

Sterilisation  of  large  quantities  of  water  by  means  of  ultra- 
violet rags.  V.  Henri,  A.  Helbronner.  and  M.  de  Reck* 
linghausen.  Comptes  rend.,  1910,  150,  932—934. 
Starting  from  the  results  obtained  by  Henri  and  Cet- 
novodeanu  (this  J.,  1910j  171)  as  to  the  bactericidal  action 
of  ultra-violet  rays,  the  authors  have  eonstiucted  an 
apparatus  capable  of  dealing  with  125  cb.  m.  of  water 
per  hour,  an  amount  corresponding  to  the  water-supply 
of  a  town  of  20,000  inhabitants.  The  apparatus  com- 
prises a  reservoir,  a  centrifugal  pump,  a  water-meter, 
and  a  pipe  curved  in  zig-zag  fashion,  in  each  of  the  fotn 
bends  of  which  is  placed  a  Westinghouse  Cooper-Hewitt 
lamp,  suspended  from  a  float,  at  a  distance  of  2  cm 
the  level  of  the  water  :  a  reflector  is  provided  for  each 
lamp.  With  the  water  flowing  at  the  rate  of36cb.  m. 
per  hour,  water  infected  with  Bae.  colt  was  completely 
sterilised  after  passing  the  second  lamp,  i.e.  with  an 
expenditure  of  36  watt-hours  per  eb.  metre. — A.  S. 

Sanitary  inspection  versus  sanitary  analysis  [of  water], 
R.  B.  Bole.  Annual  Report  of  Amer.  Public  Health 
Assoc. 
The  author  concludes  from  the  results  of  chemical  and 
bacteriological  analyses  made  in  different  parts  of  U.8.A. 
(typical  cases  of  which  are  given  in  detail)  that  laboratory 
methods  cannot  always  l>e  relied  upon  to  detect  jmllution 
of  a  water  supply. — C.  A.  M. 
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'opwer  mckloridi  a    against    mild 

K.  i       .i.l.     i' i'ii      rnnl.,   lulu,   150,  ■>::;> 

,n.l  u,l    means   fur    proti'i  ting    *  inos    l"" 

upper  sulphate,  used  in   the  foi  m 
,-ir  obtained   by    precipitating  an  aqueous  solution 
,  itb   1 1 1 >i •    in     -in    alkali    cai  bonate,       I 
!.    involved    in    the    necessity    of    preparing 
ili.    -|*  I.  I  hen-  i-    the  further  objection  thai 
ipurtiuiiM  nf  eiippei   have  tu  be  employed. 
pre|iared    uith    -      :I    pel    eent.    of  copper   sulphate 
used.     In   the   vineyards  of   France  alone, 
ipei   are  I  hu    i  on  umi  ,1  annually 
ii. hi  to  the  serious  burden  thus  imposed,  (here  is 
i  a  feeling  of  some  anxiety  as  to  the  result  "I  the 
,.  cumulation  ol  coppei    in  the  surface  soil,   which   must 
«•  taking  place  over  a  period  of  years.     A  soil  taken  from 
nine   vineyard,   which   had    been    undei    treatment 
tin  33  mgrms.  of  copper  per 
Attempts  to  reduce  the  quantity  ol  copper  employed, 
v  the  application  of   more  soluble   forms  of   the   metal, 
tiled  ..ii  account  of  the  deficient  power  of  adhesion 
oluble  ~ili-.     The  author  has  now  found,  in  the 
lido,  n  furni  of   copper    which    is     vory    effective. 
by    product    nl    the    niiinufni'ture 
if  alkalis  by  Grenier's  electrolytic  process.     It  is  insoluble 
in  water  and  presents  remarkable  properties  .,t  adhesion 
it  is  gradually  dissociated,  with  the  liberation 
quantities  of  soluble  eupric  chloride.      It  contains 
ii   per  cent,   of  copper.     In  an  aqueous   mixture 
■<•  ins.    per    hectolitre,    it    has    uniformly 

it  least  as  good  as  those  obtained  in  the  ease 
of  a  cop|>er  sulphate  paste  containing  -   per  cent,  of  that 
I.  P.  B. 

Lime-sulphur  wash;    Choanal  study  of  th .     L.   L. 

jlyke    i     i      Hedges,  and  A.  W.   Bosworth.     New 
York  Auric.   Exper.   Stat.,  Bull.   No.   319,    1909 

sulphur   and  lime  are   boiled   together   in    water, 

mpounds    arc    usually    formed,    namely,    calcium 

pentasulphide  (CaSs)  and  calcium   tetrasulphide   (CaS4) ; 

•i  the  same  tune,  a  third  compound  is  produced,  calcium 

■hate   (CaS20.),   which,   on    boiling,    is   converted 

I,  nun    sulphite    and    free    sulphur.     The    calcium 

-ulphite    is    oxidised    to    calcium    sulphate    on    exposure 

tmosphere.     The  proportion  of  these  compounds 

■ritta  the  relation  of  the  amounts   of  sulphur  and 

lime  'used.     Preparations    made    with  126  lb.    of   sulphur 

iii.l  52,  80,  and  65  lb.  of  lime,  respectively,  were  analysed 

and  the  results  showed   that    the   sp.   gr.   of   the  solutions 

.mil  the  .inn mnts  of  dissolved  sulphur  and  lime  increased 

with  the  quantity  of  lime  use. I  ;  with  the  largest  proportion 

of  lime,  the  compound  present  was  almost  entirely  calcium 

Iphide,  whilst  with  the  smallest   proportion  of  lime. 

I  pentasulphide  was  formed.     The  largest   amount 

iblc   sulphides   was   formed   when   the   mixture   was 

bailed  for  1  hour.  and.  generally,  increased  time  of  boiling 

ed  the  amount  of  thiosulphate  and  increased  the 

quantity  of  sulphite.     The  amount  of  sediment  increased 

he  duration  of  boiling,  owing  to  increased  formation 

ium  sulphite,  etc.     If  lime  be  added  to  a  diluted 

lime. sulphur    solution,    the   amount    of    sulphide    sulphur 

i-   decreased,    whilst    thiosulphate    is    increased,  with   the 

formation  of  free  sulphur  ;   the  higher  sulphides  of  calcium 

omposed  with  the  form; n  of  compounds  contain- 

sulphur.     The  changes  thus  produced  may  seriously 
diminish  the  insecticidal  properties  of  the  mixture.     When 
pure  lime  is  employed,  the  sediment  obtained  in  the  nianu- 
t   lime-sulphur   wash   may   be  added   to  the  lime 
iilphur  used   in   making  a   further  quantity  of  the 
•  -nun   oxide   .Ii"-    not    form   sulphides   when 
ulphur.  and  when  magnesium  oxide  is  present 
in   haie.  it    tends    t,.    decompose    the    calcium    sulphides, 
gen  sulphide  is  thus  produced  and  renders  tnepro- 
■'iiable  to  handle.      Analyses  of  several  samples 
of  each  of  four  different   brands  of  lime-sulphur  solutions 
showed  that  the  sulphide  compounds  present  were  tetra- 
sulphide   and    pentasulphide,    the    proportions 
somewhat;     on    an    average,    the    two    compounds    were 


But  in  approximately  equal  quantities,  and  the  amount 
of  the  two  together  sain, I  from   IfWS  to  M-8  pet  cent, 

U    P.  s. 

/    ...        \iVphuf  in-  a  ......  ul,  ilul  P.    J,    1'ai  lot  I. 

N.w  \  irfa  Igrio.  Exper.  Stat.,  Hull.  .No.  320,  1909, 
liiiiiM.  rconi  yens  lime-sulphur  wa-ii. -s  have  been  u 
extensively  in  several  fruil  producing  distriots  m  the 
Stale  ot  N.w  York  for  the  purpos.  ,,t  combating  certain 
injurious  in-eets  rind  plant  diseases.  Thorough  spraying 
with  these  mixtures  ha-  generally  given  satisfactory 
result,  in  the  ease  of  scale  and  blister-mito,  and  experience 
has  shown  that  the  commercial  brands  of  the  wash  an- 
as effective  as  the  home  made  product.  Analyses  of 
samples  of  commercial  washes  showed,  however,  that  the 
composition  varies  to  some  extent  i  the  density  oi  tin- 
clear  solution  ranged  from  26-8°  to  33-9  B.,  whilst  the 
quantity    of    sediment     present     varied    from    nothing    to 

1!I-4l'   per  cent.     Field  experiments   have  demonstrated 

that  tlie  sediment  possesses  little,  if  any,  inseotil  da! 
properties  as  regards  the  San  .lose  scale,  and  that  tin 
effective  principle  of  the  washes^eonsists  of  the  soluble 
lime-sulphur  compounds.  Certain  manufacturers  have 
established  a  standard  strength^  for  their  lime-si.lpbur 
solutions  :  viz.,  that  they  should  consist  of  a  clear  reddish 
liquid,  free  from  sediment  and  with  a  density  between 
32°  and  34°  B.  One  gall,  of  the  solution  diluted  with  from 
s  to  II  galls,  of  water  forms  an  effective  remedy  in  cases 
of  San  Jose  scale,  the  stronger  solution  being  used  in 
orchards  when  the  scale  is  not  thoroughly  controlled; 
the  weaker  solution  may  also  be  used  against  blister-mite. 
In  spraying  for  scale  or  blister-mite  the  addition  of  an 
ordinary  arsenical  (calcium  atsenitel  wash  to  the  dilute 
lime-sulphur  solution  yields  a  mixture  which  is  Useful  tin 
protection  against  the  bud-moth  and  casebearcrs. — W.P.S. 

Foi iimlilihi/d'  .      Jkti  niiiiintioii    <>\ in    /ormaUn-aoap 

products [" LyM/orm,"  "  Formosapoi, "and  "Morbicide."] 
tl.    Allcnianii.      Z.    anal.    (hem..    1910,   49,   265—269. 

The  author  finds  that  whilst  the  iodometric  and  perman- 
ganate methods  of  determining  formaldehyde  give  con- 
si-t,  nt  results,  those  obtained  by  titration  with  ammonia 
and  by  gas-evolution  are  from  2  to  3  per  cent,  too  low. 
In  formalin-soap  mixtures  the  soap  must  be  removed 
before  titration,  which  can  best  be  effected  by  precipitation 
with  sulphuric  acid  or  barium  chloride,  followed  by 
filtration  or  distillation  ;  in  the  latter  case  the  residue  must 
again  be  distilled  with  a  little  water,  or  the  results 0X6 
too  low.  The  method  is  carried  out  as  follows  :  50  o.c. 
of  the  solution  are  diluted  with  4  to  5  times  the  volume  of 
water,  precipitated  with  a  slight  excess  of  the  soap-preci- 
pitant and  diluted  with  water  to  500  c.c.  Inthi 
"  Morhicidc  "  it  is  better  to  dilute  with  20  volumes  of 
water.  After  settling,  the  liquid  is  filtered.  To  5  c.c.  of 
the  filtrate,  4ti  c.c.  of  .V  Hi  iodine  solution  are  added 
and  are  followed  by  strong  sodium  hydroxide  solution, 
drop  by  drop,  until  the  colour  changes  to  light  yellow. 
The  mixture  is  then  allowed  to  stand  for  III  minutes. 
The  liquid  is  now  acidified  with  sulphuric  m  bydrochlorii 
acid  and  the  excess  of  iodine  titrated  with  AT/10  thio- 
sulphate solution.  The  percentages  of  formaldehyde 
found  were:  "  Lysoform  "  (original  package),  5-94  per 
cent.  :  "  Lysoform  "  (open  |,  .V77  per  i  nit.  ;  "  Farmoaapol,  ' 
4-."il  percent,;    "  Morbicide,"  13-62  per  oent. — E.  F. 

I  •■.,/(,  ■  .-    Toxicity    <il    metallic  .     Lecoq.      Oomptes 

rend.,   1910,    150.  887—888. 
Experiments  with  a  colloidal  solution  of  metallic  arsenic 
containing  0-00078  g)  m.  pet  i  ■  .  and  free  from 

acid,  showed  thai   the  toxicity   of  metallic  arsenii    i 
than  that   of  arseniotis  a.  id-    P.  Shixn. 

Pat  i 

(Paler,-     Method  jw   purifying  .     J-   Roche 

Oliver,    Assignors    to    Oliver-Roche    Co..    New    York. 
U.S.  Pat  952,842,  Mar.  22,  1910. 
Thk   water   is  allowed  to  flow    slowly  and  continuously 
through  filtering  material  which  is  placed  in  layer-  1 
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horizontal  screens  constructed  of  different  metals.  The 
»;iur  itself  acts,  as  an  eleptrqlyte  and  is  purified  by  the 
current  of  electricity  passing  between  the  screens.  So* 
also  Eng.  Pat  27,271  of  1908;    this  J.,  1909,   1268.) 

w.  p.  S. 

Sludges;   Process  and  apparatus  fm  solidifying  and  di 
liquid —    .     P.  AM.  E.  DieU,  and  A.  Bayer.     Fr.  Pat'. 
406,837,  Sept  7.  1909. 

A  considerable  number  of  slightly  conical  tubes  ate 
mounted  so  as  to  form  the  cylindrical  surface  of  a  drum. 
Two  of  the  drums  thus  constructed  are  fitted  end  to  end 
with  a  oli  between  them.    The  larger  ends     i 

tin  tubes  open  into  this  space  whilst  tho  other  ends  of  the 
t  tilics  are  <  l.iseil.  The  tubes  are  perforatedand  may  be  covered 
with  filter-cloth.  The  drums  are  mounted  on  a  hollow 
shaft  so  that  the  tubes  in  their  lowermost  position  ilip  into 
the  sludge  contained  in  a  tank:  the  air  is  exhausted 
from  the  space  between  the  two  drums,  an  exhaust  pump 
attached  to  the  hollow  shaft  serving  this  purpose,  and  a 
layer  of  sludge  is  thus  caused  to  adhere  to  the  surface  of  the 
tubes.  As  'Fie  drums  rotate,  the  liquid  portion  of  the  sludge 
is  drawn  through  the  filter-cloth  and  tubes  into  the  central 
space  from  which  it  is  removed  as  required.  When  the 
drum  has  almost  completed  one  revolution,  the  open 
■  ■mis  of  the  tubes  are  cut  off  from  the  exhaust  chamber 
and  pass  in  front  of  a  pipe  supplying  compressed  air  : 
the  layer  of  dry  sludge  is  thus  forced  off  the  surface  of  the 
tubes  and  falls  into  a  conveyor. — W.  P.  S. 

.s'<  tca#i .  liquids,  •(*•■.  ol  all  hinds  ;   Treatment  ol [puri- 

filiation  bit  means  ol  metallic  aluminium].     E.  Boniean 
and  E.  Kohn.     Fr.  Pat.  407.018.  Sept.  14,  1909. 

At.oiixirM  plates  or  the  like  are  amalgamated  with 
mercury,  the  excess  of  the  latter  is  removed,  and  the 
plates  are  then  brought  into  contact  with  the  liquid  or 
other  substance  to  be  purified.  The  amalgamated  platen 
may  be  treated  with  nitric  acid,  when  necessary,  and 
washed.— W.  P.  S. 

Oxidation  '■</  for  setaagi    purification  plant*.     H.  Liebcld. 
Ger.  Pat.  220,060,  Sept.  25,  1908. 

Tut.  CM ectiofl  of  the  bed  increases  from  above  down- 
wards.   The  chamber  containing  the  oxidation- or  contact- 


fc..>J..,..,Jjt¥W»iwiiiW»"iHin,f 


material  is  dosed  on  one  or  more  sides  by  partitions 
arranged  -t>  pwise  as  shown  in  the  figure,  but  not  reaching 
to  the  bottom  of  the  chamber.  The  spaces  between  the 
partitions  are  tilled  with  coarse  material,  so  that  air  can 
penetrate  readily  into  the  oxidation  bed  at  different  b' ights. 

—A.  S. 

\Y'iUr;     Process    for    >  moving    iron    from    ■ and   for 

rating  thi  malt  rials  used  for  purificatit  n.     R.  I 
Panlcow,  Germany.     Eng.  Pat.  21,184,  Sept.   16,   IS09. 
Dndei   Int.  Com  ,  Dec.   10,  1808 

Ske  Fr.  Pat.  405,990  of  1909  ;  this  J.,  1910,  449.— T.  P.  B. 


XX.     ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Qnoscovim    raccmit  narcotine),     P.  Rabe  and  A- MoMillan. 
B.  .  .   1910,  43.  800-   B04. 

GhoSCOPJME    can    be    made    by    heating    narcotine    with 
absolute  alcohol  under  pressure  or  by  boiling  narcotine  with 


50   [xt  cent,   air,, hoi.     The   base   melts  at   232     -233    I 

(this  J.,  1910,  371).  and  is  optically  inactive.      In  its  j 

reactions  it  resembles  narcotine.     Both  basi  - 

nine  when  oxidised  with  nitric  acid.     Meeonin  and 

c,  itarnine  are  produced  when  either  base  is  heated  with  water 

under     pressure.         Narcotine     mcthylbroruocam] 

plu mate  was  made  bvfthc  interaction  of  narcotine  met 

andjsilver  bromocamphorsulphonate.     The  salt  dee, 

at    231°  C.   and   has  [a]D=  +  101°  at    23°  C.    in    absolutt 

alcohol.     The    corresponding    gnosccpinc    derivativi 

made   and    precipitated    in    two   separate   fractions.     The 

optical  rotations  of  these  fractions  differed  from  eai 

— -P.  Shun. 

Camphor;    Artificial  .     E.  Darmois.     Comptes  rend., 

1910,    150,  925—927. 

The  author  lias  succeeded,  by  working  at  a  relative!} 
low  temperature,  in  preparing  synthetic  camphor  having  an 
optical  activity  only  slightly  less  than  that  of  nafnra 
camphor.  Oil  of  turpentine  is  freed  from  the 
distilling  above  lfio"  C,  and  is  then  converted  into  pinene 
hydrobromide.  The  latter  is  converted  into  borne"!  bv 
means  of  its  magnesium  derivative  ;  in  this  operation 
some  dibornyl,  l(-'10Hl7)2,  is  also  formed,  but  being  much 
less  volatile  than  borneol,  the  latter  may  be  si 
by  distillation  with  steam.  The  borneol  is  purified  bj 
recrystallisation  from  petroleum  spirit,  hut  is  not  a  homo- 
genous substance,  the  rotatory  .powers  of  the  crystals 
removed  from  the  mother  liquor  after  different  intervals  of 
time  differing  considerably.  Starting  with  turpentii 
the  Aleppo  pine  (this  J.,  1909,  1050)  the  borneol  obtained  is 
mainly  a  mixture  of  d-borneol  and  /-isoborncol,  which  on 
oxidation  yields  a  camphor  having  the  rotatory  poWBl 
[<t]j= -f-49°  ([o]j  of  natural  camphor  =  +57°).  From 
French  oil  of  turpentine,  in  a  similar  manner,  a  campho 
having  the  rotatory  power  [«]j  =  — 45°  is  produced.  II 
is  possible  that  by  working  at  a  lower  tempera 
product  entirely  identical  with  natural  camphor  could  h. 
obtained. — A.  S. 

Iodoform;  Compounds  of [v:ith  bases,   substant 

tainiwj  sulphur,  and  bases  containing  both  sulpha,  am 
nitrogen].  (!.  Cohn.  Pharm.  Zcntralh..  1910,  51 
145—150. 

Iodoform  unites  with  many  organic  bases  and  sulpha 
compounds,  forming  definite  chemical  crystallini 
pounds,  many  of  which  possess  antiseptic  ol 
therapeutic  properties,  but  have  not  the  eharatteristi 
penetrating  odour  of  iodoform.  '  Iodoform-ammonia 
CHI3.NH3.  is  formed  as  a  white  crystalline  powdei 
stable  up  to  — 23°  C.  by  treating  iodoform  with  Bam 
fied        ammonia.  lodoform-trimcthylamint  -hydrou 

CHI3(CH3)3N.HI  forms  pale  yellow  shining  needles,  v.  r 
sparingly    soluble    in     chloroform  ;      m.   pt.    200    ('..  bll 
showing  slight  decomposition  at  175°C;  decomposed  b 
water    and    ether    into    its    constituents,      lodofon 
methylem  tetramine,  CH13.C6H1;X4.  is  a  colourless  crystallin 
powder,  melting  at  17lS:  with  violent  decomposition.     It  i 
known    commercially    as    "  iodoformin."     I odoforni-ethyi 
hexamethyknetctramim     hydroioide,    (  HI.,.('6H].,>.',.('jHj! 
may    be    obtained    in    dark   yellow    needles,    m.  pt.    ISA 
Its     trade     name     is     "  iodoformal."     An    isomeric    forr 
has     been     obtained     in     pale     yellow     needles,     111      )' 
171c  (.'.  lodoform-methylhexamethyU  ncteiramim 
CHIj.(',;H|  A  ,.t  H  ,1.      is      obtained     by     treating 
fonnin  "    with    methyl   iodide    in    amy!   acetate    -olutioi 
lodoform-rm  Ihylt  ne-dihcxami  thyU  n<  (,  tramim       hydn 
(HI, .'I  ',.H,  N  1  ..(HI,,,  forms  pale  yellow  felted  needli 
m.  pt.  174    ('.  lodoform-ethid  hcxamtlhjknthtt 
bromidi     (  H  I .,.<  ,H,  _..\,.(\H;,  Br  ;     sulphur    yellow    hat 
needles    or    prisms,      m.      pt.      Ill    < '.      [adt 
trimethylenttriamim    hydroiodidc,    (  HI3,((  H  ,N .<    II       0 
form-    warty    groups    of    crystals,    m.    pt.     133- 
lodoform  -  trimeihvltrimelhyknelriamine  hi/droiodid 

CHI„(CH2N.fH3JHI.    needle-,    m.    pt.     125c.     7i 
quinoliiii,    (  H  l,'(',,H  l7X),.    large    colourless    transparei 
needles;     m.    pt.    lio   C.     lodoform-strychnine, 
CHI„(CilH,^,0,)w 

forms  long   prismatic  needles.      It  is  unstable,  cannot  1 
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ii.e.l   iiuni  alcohol,  mid   i-  duconi (Hised    by 
It   turn-  quite   black  al    130    C.      lad 
I !  oht  lined    III    huge,    pale   yellow    | 

Inn. in-     ul     llio     constituents     in     carbon 

li     i-    stable    in    tb"    air:     coloured    nil    by 

tn-triethylsulphonium    iodide, 

ll     ,-l.    obt  lined     is    a    crystalline     precipitate 

nholir  solutions  of  the  constituents  ;    m.  pt.  142    C. 

<jih  iii,iiii       (  Morid  .      CHI  ,.:<  ';ll  ,  i.,S<  '  I 

in-  product,  obtained  by  mixing  alcoholic  solu- 

l  form    and    trietliysulphonium     hydroxide, 

1  with  al.. In. be  hydrochloric  acid  ;    m.  pi.  90    C. 

'plum  iu  m      bromide,     I'll  I  ,,((  \ll  ,  i  ,NI'.i  . 

Ilowisn  "lute  prismatic  columns;    in.   pt.    124    C. 

trim-  thylsvlphonitim       iodide,       CH 1 .,.( (  11  , 1 .8 1 . 

IIoh    needles;     in.    pt.    102    I'       lorlnforvi-dimitliyl- 

hemiutn      iodid  .    (Ill ..  CH  ,),  C  11   |SI,        form 

illine   magma,    in.    pt.    130    ( '.      Iodoform   dimethyl- 

Ipltonium  bromtde,  CHI,   I  11, ',  i'..H  ;)SBr, 

125      ('.  Iodojorm-iodeihyUlhyldtsulphidi . 

SI  i\ll,)..CHIJ.     forms  '    hard         plates 

I  •_':'.  lod  i/orm-iodi  thyldiethylsulphidi  melhani . 

I      i  II       S1(C  Hi, .('III,.'   m.    pt.    125     ( 
thyliillyhulphidi:  (  II I  ,.i  ( '  ,11  ,i,K  ,11    iSI, 

,,,      pi       9H    C.      Iodoform  all  isopropyl     iodide, 

II  i     H:iM.     m.     pt.     1211  .  lod-, 

'I/,/../,    in.     pt.     130  .     I'lilajorm    iodomethyl 

\ylirisulphid<  ;     in.    pt.    120"    ('.        Iodoform- 

'captide,      I'll  I  ,.  ( '  .ll,S-Hg-SC,H5),      forms 

needles,  in.  pt.  85'5  . 

<rm-carbotliinldiiie,   ( 'II  I  ,.( ' ,  II  10\.,S.,,  forms    yellow 

lies.     m.    pt.    105    to    107°  ('.    with    decora- 

Iodoform  combines   under  different   conditions 

Ibumins,   the  coiupotmds  formed   having  generally 

dour  than  iodoform  itself.      Such  a  compound, 

known    commercially    as    lt  iodoformogen  "    is    obtained 

by   adding   an    alcohol-ether  solution  of   iodoform    to  an 

tiipieous    solution    of    albumin,    containing    some    alcohol. 

The  precipitate  obtained,  dried  at  120°  C,  forms  an  orange 

uler.— J.  0.  B. 

Ferripyrine    [ferric    chloride-antipi/rine     compound] ;    De- 
termination of  .     A.   Astruo  and  J.   Bouisson.     J. 

Pharm.  Chim..  1910.  1.  395—397. 

Kerripyiuse   is   readily  soluble   in   water,  giving   a  deep 

I    solution    from    which    the    iron    is    precipitated 

ly  by  sodium  hydroxide,  as  ferric  hydroxide, 

amount  may  be  determined  by  direct  alkalimetry 

ig  phcnolphthalein  as  indicator.      Six  molecules  of  alkali 

equivalent  to  .me  of  ferripyrine,  FcoCls.M'nH  12N20),. 

I   If      it      be      desired      to     determine      the       an ti pyrin 0 

ally.       by       Bougault's       method       (this       J., 

10,  269),  the  above  neutralisation  is  indis- 

the   end    reaction    is   otherwise    invisible 

in  the  coloured    solution.      After  neutralising   with  alkali 

j   and9e|>arating  the  ferric  hydroxide  by  filtration,  the  direct 

metric  determination  gives  exact  results.     Six  atoms 

■dine  are  equivalent  to  one  mol.  of   ferripyrine.      The 

I   anlipvrine  in  ferripyrine  may  also  be  determined  by  means 

picric  aeid,  a-  follow-  : — A  weighed   quantity  of  ferri- 

••     i-    dissolved    in    water,    neutralised    with    sodium 

Iroxide    solution,    the    volume    adjusted    to    100    c.c, 

■latino  filtered.     Fifty  c.c.  of  the  filtrate  are  then 

treated  with  50  c.c.  of  .Y  2o  solution  of  picric  acid.     After 

a   few   minutes   agitation,    the    antipyrine   is   completely 

iptated    as    picrate.       After    filtering,    the    excess    of 

rii   aeid  in  the  solution  is  determined  by  means  of  S    -n 

ill'    hydroxide    solution.      Three    molecules    of    picric 

1  are  equivalent  to  1  molecule  of  ferripyrine. — J.  O.  B. 

Hint-arsenic  "emetic''  [Aniline  arsenic  tartrate].  P. 
Comptes  rend.,  1910,  150.  834 — 835. 
A  DOrBLE  tartrate  of  aniline  and  arsenic  is  prepared  by 
the  action  of  one  molecular  proportion  of  aniline  hi- 
tartrate  in  aqueous  solution  on  a  half-molecular  proportion 
ol  arsenious  acid.  The  mixture  is  evaporated  to  a  syrup, 
and  the  double  salt  crystallises  out  on  cooling  in  the  form 
uf  hexagonal  plates  Which  arc  generally  slightly  coloured. 


i  itals  an-  anhydrous,  but  when  heated    it    l""   C. 

lidly  lose  1  mi  I   ol  wat<  r,  being  converted  into  the 

null  \i,,l   ■ 

mding  with  the  formula,  (',11  ,<  i„..\ -<  >,<  . . 1 1  -_  \ 
li  i  di  ttro  i.-tati.i\  in  aqueous  solution,  and  thi  Bolutione 
pi.  hi  the  !'•  iiili.n  ii  \  ol  howing  considerably  dimii 
speoino  rotatory  powers  as  they  become  more  dilute. 
Tins  i-  dm-  to  the  dissociation  ol  the  oompound  in  •  li  In  t  • 
lolntions.    The  specific  rotatory  power  is  constant   and 

attains   its   maximum    value   ol    -I-    lis  77     in    Solutions  of 
20 — 80  per  cent,  concentration.     The  double  gall  is  readily 

soluble  in   water,  and  its  solubility  increases   mi 
-Miiji.lv  a    the  temperature  rises.      It   is  fairly 
in    alcohol.     J.  !•'.  B. 


llcohola  :    Mechanitm  <>j  tin  dehydration  of by  means 

of  various  catalytic   met'illic  oxides.     P.    Sabatiei   and 
A.  Mailhe.     Comptes  rend..  1910,  150,  823—820. 

\  LBIOU8   metallic   oxides    auoh   as   H a,   alumina   and 

tile    blue    Oxide    of    tungsten    exert     a    <  :it  ,1 1  \  1  I.      i  li  li  J  i  li  at  illg 

i.  en  mi  alcohols  at  a  temperature  oi  300° — 350°  C. 
.-.  u  h  the  production,  almost  exclusively,  oi  the  ethylene 
hydrocarbons.  In  some  cases  the  dehydration  may  be 
restricted  at  lower  teuipei  at  ill  <■•■  anil  the  el  he]  .oxides 
may  be  formed.      The  lncchaui-m  of  th  --truth 

analogous  to  the  dehydration  of  alcohols  which  is  effected 
by  sulphuric  acid.  In  the  latter  case  the  aeid  sulphuric 
aster  is  produced  as  a  definite  intermediate  product. 
In  practice,  however,  sulphuric  aeid  does  not  act  cataly- 
tieally  because  it  becomes  diluted  with  the  water  produced 
In  the  reaction.  In  the  case  of  the  metallic  oxides, 
i  is  as-unicd  that  these  oxides  react  at  their  surface 
with  the  alcohols  in  virtue  of  their  acid  function,  yielding 
at  tirst  as  intermediate  products  the  corresponding  esters. 
.  g .,  in  the  case  of  thoria,  a  compound  having  the  formula, 
Thi  >((X'nH2n  +  l)2  ;  these  esters  arc  then  decomposed 
with  formation,  according  to  the  temperature,  of  the  ether- 
oxides  or  the  ethylenic  hydrocarbons,  and  regeneration 
of  the  metallic  oxide.  The  latter  is  indifferent  towards 
the  water  produced,  and  the  reaction  may  therefore  be 
continued  indefinitely.  The  analogy  between  certain 
metallic  oxides  and  sulphuric  acid,  in  their  relations  towards 
the  alcohols,  is  further  illustrated  in  their  behaviour 
as  catalysts  of  csterification  in  presence  of  an  organic 
acid.  If  a  mixture  of  ethyl  alcohol  and  acetic  acid  in  the 
form  of  vapours  be  passed  over  titanic  oxide  heated  at 
300°  C,  a  considerable  quantity  of  ethyl  acetate  is  pro- 
duced. Further,  ammonia  reacts  with  the  acid  sulphuric 
esters  yielding  amines,  and  the  same  reaction  takes  place 
if  ammonia  and  an  alcohol  be  passed  over  heated  thorium 
oxide.  Lastly  it  has  been  found  that  when  sulphuretted 
hydrogen  and  alcohols  arc  treated  in  a  similar  manner, 
t  hiols  are  produced  by  a  similar  catalytic  action.. — J.  F.  B. 

Xicotine   salt"  ;    French    import   duty  on .     Board   of 

Trade  J.,  April  28,  1910.     [T.R.] 

A  French  I.aw.  dated  April  13th,  provides  for  the  following 
addition  to  the  French  Tariff  (see  this  J.,  1910,  520)  :— 


lutes  of  Duty. 


Tarlfl 

v.. 


Tariff  Classification. 


•  General ' 
Tariff. 


"  Minimum  ' 
Taritf. 


252  bis 


salts   nf  nicotine   or 
non-alcoholic     -  lo 

tii.ns  of  such  salts 
nine  at  least 
LOO  grammes  i  I 
nicotine  per  litre  and 
bavins  a 
equal  t"  or  le 
1-3 


I  r-.      ots. 
Per  100  kilos. 


0       50 


eta. 
Per  100  kilos. 


itsi.     This  J.,  1910,  page  371,  col.  1.,  3  lines  from 
top.     Severs,   Ou   u '•  '  theobromine "  and   -'caffeine." 
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Patents. 

Anhydrides    of    tatty    aeids.    principally    critic    anhydride  : 

Process    for    preparing from    salts    of    fatty    acid*. 

T.  Coldschmidt.  Firit  Addition,  dated  Oct  16,  1909. 
toFr.  Pat.  407.041;.  Sept  16,  1909  (see  Bug.  Pat.  26,433 
of  1908;  this  J.,   1910,  U2i. 

Anhydrides  of  fatty  acids  are  obtained  by  treating  fatty 
acid  salts  with  dry  chlorine  in  presence  of  sulphur,  at 
temperatures  below  0°  (.'.  :  the  sulphur  may  he  replaced 
by  a  metallic  compound  containing  sulphur,  such  as 
ferrous  sulphide. — T.  F.  B. 


Borneol.   isoborneol,  and  terpineol ;    Process  for  preparing 

the  propionic  and  butyric  uteri  of by  mums  of  tht 

hudrochlorides  obtained  from  oil  of  turpentine.     Soc.  Le 
Camphre.     Fr.  Pat.  408,065,  Jan.  14.  1909. 

The  product  obtained  by  the  action  of  dry  hydrochloric 
acid  gas  on  oil  of  turpentine  is  hoiled  for  some  hours  with 
an  alkali,  alkaline-earth,  or  metallic  btityrate  or  pro- 
pionate, in  presence  of  excess  of  butyric  or  propionic  acid. 
The  products  may  be  separated  by  distillation  or  by 
precipitation  with  salt.  etc.  The  mixed  esters  thus  pro- 
duced are  washed  with  sodium  carbonate  solution  and 
water,   and  dried   over   anhydrous   sodium   sulphate. 

— T.  F.  B. 

Borneol,  isoborneol,  terpineol,  and  fenchol  esters  ;  Process  for 

preparing by  the  action  of  propionic  or  butyric  acid 

on  terpenes  or  substances  containing  terpenes.     Soc.   Le 
Camphre.     Fr.  Pat.  408,106,  Jan.  15,  1909. 

Terpenes  or  products  containing  terpenes,  such  as  oil  of 
turpentine  or  of  camphor,  are  heated  to  about  160°  C. 
with  one  to  three  volumes  of  propionic  or  butyric  acid,  with 
or  without  the  aid  of  a  suitable  condensing  agent.  The 
excess  of  acid  and  the  unconverted  terpene  are  separated  by 
fractionation,  and  the  esters  purified  either  by  distillation 
in  steam  or  by  washing  with  a  solution  of  alkali  carbonate. 

— T.  F.  B. 


Ether;  Apparatus  for  the  continuous  production  of- — — . 
D.  Annaratone.  Fr.  Pat.  408:089,  Oct.  19,  1909. 
Under  Int.  Conv.,  March  2,  1909. 

The  apparatus  consists  of  an  underground  reservoir  for 
alcohol,  a  pump  to  convey  the  alcohol  through  a  steam- 
heated  heating  apparatus,  to  the  base  of  an  etherifier. 
which  contains  a  number  of  balls  or  other  device  to  form 
a  large  surface  of  liquid.  A  sulphuric  acid  reservoir 
conveys  the  acid  into  the  upper  part  of  the  etherifier,  and 
a  sipnon  removes  the  spent  acid.  The  etherifier  is  sur- 
mounted by  a  column  in  which  the  ether  is  freed  from 
sulphuric  acid.  A  tube  now  carries  the  ether  to  the  base 
of  a  column  divided  by  plates,  in  which  it  is  washed  by 
sodium  carbonate  solution  which  flows  down  the  column : 
this  column  is  surmounted  by  a  rectifying  column  and 
dephlegmator,  where  the  water  vapour  is  removed,  and  this 
in  turn  is  connected  with  a  second  rectifier,  where  the  alcohi  1 
is  separated.  The  ether  finally  passes  through  a  condense 
and  into  a  reservoir.  A  system  of  auxiliary  pump9  is 
supplied  to  ensure  continuous  circulation,  and  to  return 
the  unconverted  alcohol  to  the  underground  reservoir. 

— T.  F.  B. 


Indolinones  ;     Process    for    preparing from    fi-acidyl- 

m-tolylhydrazides.     C.  F.   Boehringer  und  Sonne.     Ger. 
Pat.  '218,477,  June  20,   1908. 

When  £-acidyl-m-tolylhydrazidcs  arc  heated  with  lime 
to,  a  high  temperature,  indolinones  are  produced.  Gener- 
ally, a  mixture  of  two  isomerides  is  obtained,  which  can 
be  separated  by  fractional  crystallisation  from  benzeii'  , 
etc.  The  products  possess  antipyretic  and  antineural^i 
properties.   (See  also  Ger.  Pat.  218,727  ;  this  J.,  1910,  410.) 

— T.  F.  B. 


Tunnin-sihtr-albmnin    compound    insoluble    in    the   gastric 
juice  and  soluble   irith  difficulty   in  the   intestinal  fluid, 

Process   for  the   preparation   of  a .     R.   Weil.     i;,. 

Pat.    218.728,    July    2.    1908.     Addition   to    Ger.    Pat. 
198,304,  Aug.   16,  1906. 

According  to  the  main  patent  a  compound  wa5  prepared 
by  treating  an  aqueous  solution  of  albumin  with  an  aqti 
solution  containing  tannin  and  silver  nitrate,  and  exposing 
the  mixture  to  diffused  daylight,  with  agitation,  until  a 
unifcrm  grey  precipitate  was  produced.  The  mother 
liquor  fr<  m  this  product  contains  considerable  quantities 
j  of  silver  and  albumin,  and  according  to  the  present  patent, 
it  is  treated  with  tannin  so  long  as  a  precipitate  i-  pro. 
duced.  The  precipitate  is  then  treated  as  described  in 
the  main  patent.  The  new  product  contains  less 
than  that   described   in  the  main  patent. — A.  S. 


Compounds  containing  sulphur  (thiozonides) ;    Process  fa 

preparing  .     P.  Koch.     Ger.  Pat.  219,121.   D 

1908.     Addition  to  Ger.   Pat.  214.950,  March  19.  1908 
(see  this  J.,   1909,   1326). 

By  the  addition  of  alkali  thiozonates,  M'2S4,  during  or  after 
the  preparation  of  thiozonides  from  terpene  alcohols 
or  their  esters,  or  ethereal  oils  rich  in  these  substances, 
stable  products  are  obtained.  The  presence  of  thiozonates 
assists  the  formation  of  the  thiozonides  at  lower  tempera- 
tures, and  also  protects  the  freshly  prepared  products 
from   oxidation. — T  F.  B. 


Metabolic  glands  ;    Process  for  obtaining  solutions  suitable 

for  injection,  of  the  colouring  matters  of .     E.  Diesing. 

Ger.  Pat.  220,776,  March  7,  1909.   Addition  to  Ger.  Pat 
217,853,  Nov.  15,  1908. 

When  metabolic  glands  are  extracted  by  the  process 
described  in  the  principal  patent  (this  J.,  1910,  452). 
the  whole  of  the  colouring  matter  is  not  removed  ;  extrac 
tion  may  be  completed  if  the  glands,  after  the  treatment 
with  ether,  are  extracted  with  absolute  alcohol  and  finalh 
with  chloroform.  The  extracts  are  evaporated  and  the 
residues  dissolved  in  soap  solution  as  previously  described 

— T.  F.  B. 


Bornylene  from  dextro-pinene  ;   Process  for  the  manufacture 

of .     I.  Kondakow.  Jurjew-Dorpat,  Russia.     Eng 

Pat.   7322,  March  26,   1909. 

See  Fr.  Pat.  397,161  of  1908  ;  this  J.,  1909,  745.— T.  F.  B 


Salts  of  lactalbumen  ;  Preparing .     J.  A.  von  Wulfing 

Berlin.     Eng.  Pat.  25,773,  Nov.  8,  1909.     Addition  t< 
Eng.  Pat,  6179,  March  19,  1908. 

See  Ger.  Pat.  216,581  of  1908  ;  this  J.,  1910,  234.— T.  F.  B 


Quinine  ;  Process  of  producing  a  sulphur  compound  of 

F.  W.  S.  Valentiner  (A.  V.  Richter.  Administrator' 
Assignor  to  Valentiner  und  Schwarz,  Leipzig-Plagwit? 
Germany.     U.S.  Pat.  953,187,  March  29,  1910. 

See  Fr.  Pat.  400,631  of  1909  ;  this  J.,  1909, 1062.— T.  F.  F 


Tannin,    silver,    and   albumin  ;  Process  for   preparing  i 

compound  of .     R.  Weil.  Fr.  Pat.  407,872,  Oct.  14 

1909. 

See  Ger.  Pat.  218,728  of  1908  ;  preceding.— T.  F.  B. 


Formaldehyde  ;  Process  for  preparing  a  dry  compound  of 

Chem.  Pharm.  Laboratorium  "  Sahir."  Fr.  Pat 
407,936,  Oct.  16,  1909.  Under  Int.  Conv.,  Dec.  IS 
1908. 

Sbb  Eng.  Pat.  25,138  of  1909  ;  this  J.,  1910,  516.— T.  F.  F 
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(XI.-PHOTOGRAPHIC       MATERIALS       AND 
PROCESSES. 

'koiographi,  Action     of    potassi  u  m     '- 

V     1.     Lumierc    and     \     Seyewetz.      Bull. 

rang.    Phot.,   1910,   1.  148     151. 

bromides,    other    than    potassium    bromide,    in- 

r(.»«.  tin'  con  oduced   by  alkaline  developers   in 

he  same  manner   aa  does   potassium    bromide;     hydro- 

I,    i line    «  atei ,    bromal,    an. I    bromoai  eto 

larly,   hut   in   these  eases  it    is   probable 
(mi  their  action  is  due  to  their  conversion  into  bromide. 
\IUIi  chlorides,   iodides,   and    fluorides,   and   other   Bub- 
which     retard     development      (alkali     sulphates, 
tes,   ferro-   and   ferri-cyanidcs,   and   mineral   acids 
,,ui   hydrobromic  acid)  do  nut   increase  conl 
lo  they  prevent  fog.      By  adding  small  quantities 
hum    bisulphite    to   non-alkaline   developers     {e.g., 
liaminophenol),  development  is  accelerated  and  contrasts 
d,  but   further  addition   retards  development  and 
Increases  contrast  :  on  the  other  hand,  potassium  bromide. 
*hen  used  in  the  proportion  of  0-5 — 1-0  grm.  per  loo  c  . 
if   the    normal    developer,    increases    contrasts,    Btrongly, 
but  outside   these   limits   its   action    is   inappreciable. 

— T.  F.  B. 

Patents. 

Drying  [photographic]  films ;    Machine  for  .     F.    B. 

Thompson.     Ft.  Pat.  408,554,  Oct.  26,   1909. 

The  machine  consists  of  a  framework  carrying  two  sets 
of  horizontal  rollers,  each  roller  in  one  set  being  directly 

i  roller  in  the  other  set.  A  continuous  band 
passes  over  this  system,  only  one  of  its  surfaces  coming 
in  contact  with  the  rollers  ;  the  hand  passes  several  times 
round  each  vertical  pair  of  rollers  (the  turns  being  kept 
apart  by  suitable  guides)  before  passing  to  the  adjacent 

\  roller  held  on  a  movable  arm  at  one  end  of  the 
machine  helps  to  keep  the  band  taut,  and  this  is  further 
assisted  by  similar  rollers  which  are  placed  within  the 
turns  of  the  band.  The  machine  is  suitable  for  drying 
cinematograph  films  and  similar  long  films  after  they 
have  been  coated. — T.  F.  B. 


Scrim  consisting  of  four  sets  of  selective  element*,  for  the 
photography  of  colours,  and  its  manufacture.  L.  Dufay, 
and  Soc.  Anon,  des  Plaques  ct  Produits  Dufay  pour  la 
Photographie  des  Couleurs.  Fr.  Pat.  408,552,  Jan.  26, 
1909  ' 

A  srrroRT  coated  with  gelatin  is  printed  with  a  series 
dots,  etc.,  in  fatty  ink,  to  cover  one-half  of  its 
surface  ;  the  remaining  half  is  stained  with  a  primary 
oolour,  and  the  whole  is  then  varnished  with  a  composition 
which  is  insoluble  in  a  solvent  of  the  ink,  and  which 
contains  a  resin  soluble  in  a  substance  which  will  not 
dissolve  the  ink.  The  ink  is  now  removed  and  the 
remainder  of  the  surface  stained  with  a  second  primary 
colour,  after  which  the  varnish  is  removed.  The  same 
series  of  operations  is  now  repeated,  but  using  the  third 

colour  and  its  complementary  binary  colour.  , 
In  this  manner  a  homogeneous  screen  is  obtained  suitable 
for  colour  photography.  When  it  is  desired  to  use  the 
screen  for  photographs  to  be  viewed  by  reflected  light, 
nsity  of  the  colours  may  be  reduced  by  suitable 
I'hemnal  or  mechanical  means.  (Compare  En^-.  Pats. 
ml    Is. 744  of  1908;    this  J.,   1909,  383.   1105.) 

— T.  F.  B. 

Colour   photography ;     Process   for    preparing    three-colour 

I  for .     F.  Faupel.     Ger.  Pat.  220.154.  Nov. 

22.  l'.K>7.     Addition  to  Ger.  Pat.  216,610,  Nov.  22.  1907. 

:rr  is  coated  with  a  bichromated  gelatin  film,  whit  h 
is  exposed  to  light  under  a  black  and  white  line-screen  ; 
itiis  then  stained  in  a  bath  containing  a  rod  dye  which 
will  dye  the  exposed  parts  only  and  a  green  dye  which 
will  affect  only  the  unexposed  parts  {e.g.,  1  part  of  a  1  ]>er 
cent  solution  of  Crystal  Ponceau  mixed  with  two  parts  I 


of  a  l  per  oent.  solution  of  Naphthol  Green).     Ti 
which  ta  now  ooloured  with  red  and  green  lines,  is  again 
it j  ied  by  bichrom  ite,  and  ei  pa  -  'I  under,  i  lim    creen, 
the  hues  being  inclined  at  a    ail  ting 

lines.      The  screen  is  then  treated  lor  about   15  minutes 
in  a   lii  prr  cent,  aqueous  solution  of  alcohol,  and 

colourless  spaees  are  finally  stained  I'I".  .  i  a  ,  with  a   I   per 
.in       .h. Hon  of  Brilliant  Azurin. — T.  K.  is. 

photography,     .1.  Sury,  Wyneghem,  and  K.  Baatyns, 
Antwerp,  Belgium.     Bag.  Pat.  21.2sl.Sept.  17, 1W.I. 

See  Ft.  Pat.  400,610  of  1909  ;  this  J.,  1910,  517.— T.  F.  li. 

Gelatin  film,  0.  Mob,  FlSraheim,  Germany,  Assignor  to 
Defender  Photo  Supply  Co.,  Rochester,  X.Y  U.S. 
Pat  953,176,  Maroh  29,  l'.UO. 

See  Ger.  Pat.  204,808  of  1906  ;  this  J.,  1909,  110.— T.  F.  15. 

Preventing  coagulation  of  solutions  containing  albuminoid 
substances  and  formaldehyde.  Ger.  Pat.  220,4113.  S.e 
XIII. 


XXII.-  EXPLOSIVES  ;    MATCHES. 

Explosives,   etc.,    in   Greece;    Consumption   tax  on   . 

Board  of  Trade  J.,  April  28,   1910.     [T.R.] 

A  Greek  Law,  dated  March  19th,  imposes  a  consumption 
tax  on  explosives,  etc.,  produced  in  Greece  or  imported 
from  abroad,  as  follows  : — 


Drs.  Lepta* 


Blasting  powder Oke* 

Smokeless  powder    Kilo. 

Black  gunpowder  ol  every    kind  Oke 

Dynamite  ol   the    Brst  category  „ 
Explosives  nut  containing  nitro- 
glycerin, <■.!/.,  Cheddlte,  l'avi.  r 

powder  and  the  like  . .         . .  „ 
Dynamite  of  the  second  category 

(Forcite  or  black  dynamite)  . .  ,, 

Shot Kiln. 


0 

10 

3 

1 


00 
00 

00 


to 


70 
50 


Pit 

£ 

8 

402 


ton. 

3.  d. 


21    12     0 


16   16 

20     7 


•Oke  =  2-8  lb.     100  lepta  =  l  drachma  =  9-6d. 


The  following  are  exempted  from  the  consumption  duty  : — 
Fulminate  of  mercury  and  fulminating  mixtures  employed 
in  the  manufacture  of  caps  ;  gunpowder  and  explosives 
ordered  for  the  use  of  the  Greek  army  or  navy,  or  employed 
in  the  manufacture  of  ammunition  for  those  services. 
The  law  also  increases  the  Customs  duty  on  filled  cartridges 
(the  contents  not  being  subjected  to  the  consumption  tax 
on  gunpowder)  from  30  to  40  drachmae  (metallic)  per 
thousand,  and  provides  for  the  admission  of  chlorate  of 
potash  and  chlorate  of  soda  into  Greece  free  of  Customs 
duty  under  Xo.  103n  of  the  tariff.  The  law  is  to  be  brought 
formally  into  operation  at  a  date  to  be  fixed  by  Royal 
Decree,  but,  in  virtue  of  the  Greek  Customs  Law.  the  fore- 
going tariff  alterations  were  put  into  force  on  the  intro- 
duction of  the  measure. 

Patents. 
Safety  powder  for  blasting.     G.  M.  Peters.  (  in.  innatti.  and 

M.  F.  Lindslev,  Kings  .Mills,  Ohio.     U.S.  Pat.  953,798, 

April  5,  1910. 
A   safety   powder   is   prepared   from   a   mixture   of  am- 
monium nitrate,  nitrocellulose   (e.g.  nitrated  wood  fibre) 
and  a  solution  of  asphalt  um  in  a  nitro-hydrocarbon  (e.g. 
mirbaue  oil). — C.  A.  M. 

Railway-signal  fusees;    Compound  for .      I.    Niditoh, 

Dorchester.  Mass.,  issignoi  to  i  ican  Fog  Signal  Co., 
Pittsburg.  Pa.     D.S.   P  "'•  Apr.  5,  1910. 

A  compound  not   liable  to   spontaneous  combustion  and 

which,  when  used  in  a  "  time-bun 

with  a  strong  and  brilliant   Same,  is  obtained  by  mixing 

together   specified    proportions   of   a   nitrate   of   a   metal, 

sulphur,    a    carbohydrate,    and    a    perchlorate    such    as 

potassium  perchlorate. — C.  A.  M. 
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Explosive     composition.     L.     Gray.     Fr.     Pat.     408  64S 
Nov.  5,  1909. 

See  Eng.  Pat.  25,553  of  1909  ;  this  J.,  1910,  235.— T.  F.  B. 


XXIII.— ANALYTICAL  PROCESSES. 

Manometer;    A    eeiuitivt    tiro-fluid .      J.    A.    Smith. 

torian    Inst.    Engineers.     Engineer,    April   8,  1910, 
366. 

The  pressure-gauge  described  is  tilled  with  two  liquids 
of  but  Blight];  different  specific  gravities.  It  consists  of 
an  inverted  glass  siphon.  S.  of  J — J  in.  bore,  to  the  open 

ends  of  which  are  attached 
two  cisterns.  C.  C,  the  cross- 
sectional  area  of  which  is 
about  100  times  the  bore 
of  the  siphons.  The  eis- 
iriii-  are  about  2  ins.  deep, 
and  are  provided  with 
pressure  connections,  P,  P. 
and  stop-valves,  V.  V. 
One  of  the  liquids  is  poured 
into  one  cistern  until  both 
limbs  of  the  siphon  arc 
nearly  full,  and  the  other 
liquid  is  then  poured  into 
the  second  cistern,  until 
the  junction  of  the  two 
liquids  is  at  a  point,  such 
as  Z,  convenient  for  obser- 
vation. The  depth  of  the 
liquids  in  the  cisterns 
should  not  be  less  than  A  in. 
The  heights  (hu  h„)  of  "the 
two  columns  of  liquid  in 
equilibrium  above  the  point 
Z,  will  be  inversely  propor- 
tional to  their  specific 
gravities  (w„  w2),  i.e., 
w1h1=w2h2.  If  a  small 
difference,  p,  be  made  be- 
tween the  pressures  in  the 
two  cisterns,  the  columns 
of  liquid  will  move  until 
w,h'1  +  p=w2h'2.  so  that 
p=w2h'2 — Wjh'j.  Owing 
to  the  relatively  large 
diameter  of  the  cisterns 
compared  with  that  of  the 
siphon-tube,  the  heights, 
h,  and  h2,  are  always  ap- 
proximately equal,"  and 
hence p=(w2 — w,)  h'^so  that  the  delicacy  of  the  gauge 
is  practically  the  same  as  that  of  one  filled  with  a  liquid  of 
sp.  gr.  w2 — w,.  Two  liquids  used  by  the  author  are 
kerosene  of  sp.  gr.  0-82 — 0-83,  and  alcohol  coloured  with 
an  aniline  dyestuff.  and  diluted  with  water  to  any  desired 
specific  gravity.  With  a  gauge  of  this  kind  of  suitable 
relative  dimensions,  differences  of  pressure  corresponding  to 
l-800th  part  of  an  inch  of  water,  or  0-000045  lb.  per  sq.  in., 
can  be  observed.  By  connecting  two  closed  receivers  of 
as  large  dimensions  as  possible,  with  the  two  cisterns  bv 
means  of  tubes  of  as  small  a  bore  as  possible,  a  differential 
gas  thermometer  can  be  constructed  by  means  of  which 
a  scale  on  which  1°  F.  is  represented  by  a  distance  of  15  ins. 
is  attainable. — A.  S. 

Sulphuric    acid  ;     Determination   of by   the   benzidine 

method,  especially  in  the  presence  of  chromium.     ('..   v 
Knorre.     Chem.-Zeit.,  1910,  34,  405— i07. 

The  statement  made  by  Kriedheim  and  Nydegger  (this  J.. 
1  907,  116),  that  ferric  salts  have  but  little  disturbing  effect 
on  the  determination  of  sulphuric  acid  by  the  benzidine 
method,  is  only  true  if  pure  benzidine  be  employed  ; 
and  in  any  case  it  is  found  best  to  add  hydroxylamine 
hydrochloride  as  previously  recommended  by  the  author 
'this  J.,  1905,  106).  The  addition  of  the  same  reagent 
also  renders  possible  the  determination  of  sulphate  in  the 


presence  of  chromate  (cf.  "  the  determination  of  tungsten," 
this  .1..  IMS,  S12).  10  c.c.  of  A'/l  hydrochloric  acid 
added  before  precipitation,  and  the  solution  should  not 
contain  appreciably  more  than  01  grm.  of  chromic  anhy- 
dride, nor  above  1  part  of  chromic  anhydride  to  1  part  .  * 
sulphur  trioxide  ;  the  benzidine  solution  is  mixed  with 
about  U-4  gnu.  of  hydroxylamine  hydrochloride,  and  suffi- 
cient is  used,  not  only  to  precipitate  the  sulphuric  ai 
but  also  for  the  conversion  of  the  chromic  acid  into  benzi- 
dine chromate.  In  the  presence  of  trivalent  chromium, 
the  determination  may  be  accurately  made  by  boiling 
with  an  excess  of  sodium  acetate  or  ammonium  formate, 
before  precipitating  with  the  benzidine  solution  (which 
may  be  added  directly  to  the  hot  liquid),  and  the  mixtun 
is  allowed  to  stand  for  about  a  day  at  the  room  tempera- 
ture before  filtering.  Solutions  containing  chromic  acid 
may  also  be  reduced  by  acidifying  with  a  little  hydrochlt 
acid  and  heating  with  hydrazine  hydrochloride,  ami  then, 
after  carefully  neutralising  with  ammonia  (until  a  slight 
precipitate  is  produced),  boiling  the  liquid  with  excess  of 
ammonium  formate  and  precipitating  the  sulphate  v 
benzidine. — F.  Sodn. 

Ferrous  salts  ;  Titration  of in  the  presence  of  hydro- 
chloric and  phosphoric  acids.  G.  J.  Hough.  J.  Amer. 
Cbem.  Soc,  1910,  32,  539—540. 

The  author  finds  that  potassium  permanganate  is  a  re- 
liable reagent   for  titrating   ferrous  iron  in  hydrochloric 
acid   solution,   if   phosphoric   acid   is   also   present.     The 
method   was   originally   proposed   for   estimating   iron  in 
bone-black  but  is  readily  applicable  to  iron  ores  if  a  few 
precautions   are  taken.     A  minimum   amount   of  hydro- 
chloric  acid   (not  more  than   5 — 10  c.c.   of  concentrated 
acid)  must  be  used,  titration  must  be  carried  out  in  a  i 
solution   of  about   300  c.c.    volume,   and  reduction  with 
stannous   chloride    must    be    avoided.     Sodium    sulphite, 
aluminium,  zinc  dust  and  lead  are  suitable  reducing  agenl 
lead  being  particularly  advantageous  where  the  presi 
of  much  hydrochloric  acid  cannot  be  avoided. — W.  H.  P. 

Bromine  and  chlorine,  combined  iodine,  and  oxidising  agi  nt<  ; 

Gravimetric    determination    of    free by    means    of 

metallic  silver.  C.  C.  Perkins.  Amer.  J.  Science,  1910, 
29,  338—340. 
The  method  already  described  for  the  determination  of 
iodine  (this  J.,  1909,  834)  may  be  applied  to  the  determina- 
tion of  free  bromine  and  chlorine  by  adding  the  solution 
to  be  examined  to  an  excess  of  potassium  iodide,  acidulated 
with  hydrochloric  acid,  and  then  finding  the  weight  of 
iodine  liberated  by  shaking  with  metallic  silver  in  an 
atmosphere  of  hydrogen.  For  the  determination  of  com- 
bined iodine,  excess  of  an  oxidising  agent,  such  as  potassium 
I  nitrite  or  hydrogen  peroxide,  is  added,  and,  after  acidifying 
with  hydrochloric  acid,  the  determination  is  finished  as 
before.  Conversely,  oxidising  agents,  such  as  perman- 
ganate, bichromate,  hydrogen  peroxide,  and  ferric  chloride, 
which  liberate  iodine  quantitatively  from  potassium 
iodide,  may  be  determined  by  adding  an  excess  of  potas- 
sium iodide,  acidified  with  hydrochloric  acid,  and  shaking 
the  mixture  with  silver. — F.  Sodn\ 

Zinc  ;    Electrolytic   determination  of .     E.    B.    Spear, 

E.  E.  Wells,  and  B.  Dyer.  J.  Amer.  Chem.  Soc.,  1910. 
32,  530—533 
Over  200  electrolytic  determinations  of  zinc  under  varying 
conditions,  from  solutions  containing  (1)  sodium  acetate 
and  acetic  acid,  (2)  potassium  oxalate,  and  (3)  sodium  or 
potassium  hydroxide,  gave  results  from  0-5  to  2-5  per  cent, 
too  high,  the  greatest  errors  being  obtained  with  the 
loose,  coarse-grained  deposits.  Some  of  these  on  analysis 
yielded  nevertheless  figures  averaging  only  about  88  pei 
cent,  of  zinc.  The  delicacy  of  the  various  reagents  foi 
determining  small  quantities  of  zinc  at  the  end  of  tin- 
reaction  was  investigated.  Ammonium  sulphide  is 
unsatisfactory,  and  hydrogen  sulphide  is  rendered  les> 
delicate  by  presence  of  ammonia  or  salts  of  organic  acids. 
Potassium  ferrocyanide  however  in  acid  solution  at 
50° — 70°  C.   will  detect  0-5  mgrm.  of  zinc  per  litre. 

— W.  H.  P. 


vol.  XXIX.,  No.  ».] 


Cl.  XXIII—  ANALYTICAL  PROCESSES. 


.  Oanstsoftiu  high  results  in  tin  electrolytic  determino- 

.1  K     B.    Spoar.     J.    Amer.    Chem 

1910,  32.  533     538. 

tract.     The   author   shows    by    direct 

mi  liquid  is  enclosed  in  the  zinc,  and  that 

tin   »alt    ia   deposited    with   it.     On    boiling    the    deposit 

with  nu'ii  ni  v  no  gas  is  evolved,  showing  thai  n     I 

i*  adsorbed  or  combined,  and  finally  no  trace  ol    i  dium  or 

metal  can  be  detected  in  the  deposit.     The 

imn  metaltn   appearance  of  the  deposit  from  alkaline  boIu- 

Hon,  as  compared  with  that  from  Bulphurio  acid   solution 

the    presence   of    zinc   oxide   or    hydroxide,    and 

a   this   theory   cannot    be    proved    by    reducl I 

ih''  deposit  in  hydrogen  (owing  to  the  volatility  of 
is  supported  by  other  experimental  evidence, 
quite  clear  that  the  oxidation  takes  place  during, 
hi,, I  not  subsequent  to  the  electrolysis.  It  iB  not  possible 
to  remedy  tho  error  by  making  the  solution  so  strongly 
alkaline  that  no  formation  of  hydroxide  is  possible.  If 
this  is  done  the  rapidity  of  evolution  of  the  hydrogen 
prevents  the  formation  of  a  good  deposit,  and  the  Btrong 
1  alkali  also  attacks  the  zinc  and  prevents  its  complete 
precipitation.     VV.  II.  1'. 


and  separation   <>/  . 

Z.     anal.     Chein..     1910. 


A. 
49. 


Palladium  ;     Determination 
Qotbier    and     V.     Falco. 
295 

determined  by  the  authors  in  acid  solution 
n<  follows  :  an  amount  of  the  substance  ci  ntaining  not 
more  than  HI  grm.  of  palladium  is  dissolved  in  very  dilute 

hloric  and.  diluted  with  water  to  at  least   150  c.c, 

anil  mixed  at  boiling  temperature  with  a  boiling  aq us 

hydrazine  sulphate  solution.  The  beaker  is  then  covered 
and   placed   on   the   water-bath.     A   mirror  of   palladium 

in-  mi  t he  sides  of  the  beaker  :  this  is  loosened  by 
evolution  which  then  takes  place,  and  linallv  all 
the  palladium  collects  in  shining  flakes  at  the  bottom  of 
the  beaker.  After  'JO  minute-  the  precipitation  is  always 
eosnplete  and  the  supernatant  liquid  perfectly  clear.  It 
U  now  boiled  for  half  an  hour,  allowed  to  cool  slightly, 
decanted  through  a  filter,  the  residue  washed  by  decanta- 
tiun  with  hot  water  till  free  from  chlorine  and  finally  washed 
on  the  filter.  It  is  then  dried  at  105  C,  the  filter  separately 
ignited  in  a  weighed  Hose  crucible  or  porcelain  boat,  the 
main  precipitate  added  and  the  metal  ignited  gently,  first 
in  air,  then  in  hydrogen  and  linallv  in  carbon  dioxide  free 
f'ont  oxygen,  in  which  it  is  cooled.  This  process  is 
repeated  till  the  weight  is  constant.  In  ammoniacal  solu- 
tion the  authors  determine  palladium  as  follows: — the 
substance  ts  dissolved  in  very  dilute  aqueous  ammonia. 
the  clear  liquid  diluted   with  water    and.   whilst    boiling, 

tated  with  a  boiling  aqueous  solution  of  hydrazine 
<ttlphate.  The  estimation  is  then  continued  in  exactly  the 
«n»  manner  as  in  the  determination  in  acid  solution,  as 
above.— E.  F. 

Determination  of  cellulose.     Scheubert  and  Lotsch.     See  V. 

Reactions  oj  the  vat  dyestuffs  on  the  cotton  fibre.     Green  and 
Frank.     Set   VI. 

Analysis    »f    iron    pyrites.     Vilstrup.     8ei     VII. 

I         olour-reaction  for  nitric  acid  and  nitrates.     Schmidt 
and  Lumpp.     See  VII. 

■  compounds  of  nitric  oxide.      Manchot  and  Huttner. 
See  VII. 

lassn  of  perforate*.     Farrar.     Sm   VII. 

Determination  of  bromine  in  presenci  of  ehlorim  and  iodine. 
Dibdin  and  Cooper.     See  VII. 

Tetling  of  trans.     Gary.     See  IX. 
Analysis    of    ultramarine    blue.     Andrews.     Sec    XIII. 


/•'".  fc  riological  methods  f^r  /  tfu  available  mtrogi  a 

in  fertiliser ».     Lipman.    Set    W'l. 

Proportions  n/  dry    ntbstance  and  non  beets  ana 

diffusion  juice.    Claaeeen.    8et    Wll. 

influence  of  optically  activ<    i mi  lination 

igar  in  beetroot    Andrlik  and  Btanek.    .S'cc  XVII. 

Diagnosis  of  aldoses   and   ketoses   [sugars]   with   broti 
water.     Votocek  and   Nemeoek.    See  XVII. 

Determination  of  sugar  volumetrieaUy.    Gfaobet.    -s"  XVII. 

Volumetric  analysis  of  barium  salts.     Selvatici.     Set   XVIL 
Detecting  sucrose  in   u-inc,"\\'cissbicr,''  etc.     Kothciifusser. 

See  XVIII. 

Detecting    hexamcthylenetetramine    [urotropine]    in    musts 
and  wines.     Voiscnet.     See  XVIII. 

Determining  fusel  oil   in   spirits  containing   [lubricating] 
oil     Dunks.    See  X\  111. 

Detecting   methyl  alcohol,   especially   fit    presence  of  ethyl 
alcohol.     Deniges.     Sec  XV 1 1 1. 

Comparison  of  result*  (jinn  hy  the  determination  of  oddity 

in,     and    In/    the     "  rata/asiiintri/ "     of    milk.      Sarthou 

See  MX  a." 

Determining  formaldehyde  in  formalin  loop  products 
("  Lysoform,"  u  JFormosapol,"  and  "  Morbicide"). 
Allontann.     Sec  XIX  it. 

Ihterniination     ol     ferripyrine.     Astrtic     and      Bouisson. 
See  XX. 


Patents. 

Gas  analysis  apparatus.     S.   1).   Merton,  St.   Louis,  Mo. 

0.8.    l'at.    953,482,    Mar.    20,    1910. 
A  HOLLOW  vessel,  1,  containing  the  absorbing  liquid  is 
mounted  so  that  it  can  rock  as  shown.     One  end  of  this 


vessel,  4,  open  to  the  atmosphere,  is  lengthened  oral  and 

contracted;  the  other  end  is  enlarged  to  form  the  bulb. 
6,  into  which  a  given  volume  of  the  gas  to  be  examined 
is  forced.  The  angle  to  which  the  vessel  inclines  indicates 
the  amount  of  absorption  of  gas  winch  has  taken  place. 

— J.  \\ .  H. 

Photometer;    Candle-foot   .     \V.    D'A.    Ryan.    Lynn, 

Mass.,   Assignor  to   General    1!  New   York. 

U.S.  Pat.  953,765,  April  5,  1910. 
A   portable   photometer   comprises   a    bra    littcd    with 
a  standard  lamp  movable  relatively  to  the  del  ii  e  by  which 
the  debt   intensities  are  compared.     This  device 
of  adjacent   prismatic   blocks   of  diffusing   material   with 
light-transmitting  surfaces  at  right  one  another, 

directed  towards  the  source  of  light  and  the  standard 

r  a 
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lamp  respectively,  and   a  third  surface  at   right   angles 
t  .  the  other  t»  light-transmitting  slots  illumm 

ated  through  those  two  surfaces. — A.  T.  L. 

Pyrometers.     C     K.     Foster,     Rochester,     N.Y.      D.S  & 
Kng.   Pat.  30,478,  Deo.   30,   1909.     Under  Int.  tun.. 
Feb.    in.   1909. 

See  U.S.  Pat.  933.  543  of  1909;  this  J.,  1909,  1060  — T.  F.  B. 

Gaseous  mixtures;    Process  and  apparatus  for  measuring 

and  analysing .     B.  C.  Hinnian.     Ft.  Pat  408,803, 

Nov.  10,  1909.     Under  Int.  Cony..  Deo.  3,  1908 

See  Ens.  Tat.  20,561  of  1908;  this  J ..  1910,  lib  — T.  F.  F. 

Volumetric  d, termination  of  jat  in  milk.     Fr.  Pat.  408.743 
See  XIXa. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

Auloxidation  oj  aliphatic  amino-  and-polyhydroxy-com- 
pounds  [in  alkaline  copper  solutions].  W.  Traube. 
Ber.,  1910.  43.  703—772. 
The  author  and  Schonewald  it  his  J..  1906,  203)  have 
shown  previously  that  metallic  copper  is  dissolved  by 
aqueous  solutions  of  primary  amines  and  amino-acids  in 
presence  of  oxygen,  just  as  by  ammonia  solution,  the 
amino-compounds  becoming  oxidised  to  aldehydes  daring 
the  process.  It  is  now  found  that  solutions  of  iixed 
alkalis,  containing  polyhydroxy-compounds  (glycerol, 
mannitol,  ethyleneglycol)  also  dissolve  copper  in  presence 
of  oxygen,  the  hydroxy-compounds  being  oxidised,  in  the 
cases  examined,  io  formic  acid.  From  80  grms.  of  copper 
cuttings,  5-6  grms.  were  dissolved  in  38  hours  by  a  solution 
of  12  grms.  of  glycerin  in  200  c.c.  of  10  per  cent,  caustic 
soda,  in  presence  of  oxygen.  Using  "  copper  wool," 
12-5  grms.  were  dissolved  from  50  grms.  in  16  hours  by  a 
solution  of  12  grms.  of  glycerin  in  100  c.c.  of  10  per  cent. 
caustic  potash,  and  17  grms.  from  50  grms.  in  16  hours  by  a 
solution  of  5  grms.  of  mannitol  in  100  c.c.  of  10  per  cent, 
caustic  potash.  The  mechanism  of  the  reaction  is  dis- 
cussed and  it  is  shown  that  the  oxidation  phenomena 
are  quite  distinct  from  the  solution  of  the  copper.  The 
oxidation  only  takes  place  in  presence  of  a  sufficient 
proportion  of  hydroxylions,  and  is  considered  to  be  due 
to  the  autoxidation  of  complex  copper  compounds  of  the 
amino-  or  hydroxy-compounds. — A.  S. 


Books    Received. 

The  Smokeless  Combustion  of  Coal  in  Boiler  Plants, 
with  a  chapter  on  central  heating  plants.  by 
D.  T.  Randall  and  H.  W.  Weeks.  Department  of  the 
Interior  United  States  Geological  Survey  Bulletin  373. 
Government  Printing  Office,  Washington,   1909. 

8vo  volume,  containing  186  pages  of  subject  matter, 
40  illustrations,  and  an  alphabetical  index.  The  subject 
matter  is  classified  under  the  following  heads  ; — I.  Invcsti- 

§ation  of  industrial  plants.  Jl.  Tests  by  Geological 
urvey.  III.  Representative  boiler  plants  burning  coal 
without  smoke.  IV.  Plants  with  mechanical  stokers. 
(a),  Overfeed  stokers,  (6).  Underfeed  stokers.  V.  Smoke 
prevention  at  boiler  plants  with  great  variations  of  load. 
VI.  Hand-fired  furnaces.  VII.  Smoke  observations 
.it  i  ieological  Survey  fuel-testing  plants.  VHX  Comparison 
of  methods  of  supplying  air  for  combustion.  IX.  Influence 
of  volatile  matter  in  fuel  on  the  smoke  problem.  X. 
Horse  (power  from  different  coal  XI.  Central  heating 
stations.  XII.  General  conclusions  on  smoke  abatement. 
XIII.  Bibbography.      (See  also  this  J.,  1910,  201.) 

Kurze      Uebersicht    uber    Samtlk  he    Lkgdeiltjxqixi. 

Von  Dr.  Ernst  .1  anecke.     Dr.  Max  Janecke'e  Verlag. 

Hannover,  1910,  Preis  broschiert  M.3.90 ;  in  Ganzleinen 

gebunden  M.4.80. 
Small  8vo  volume,  containing  98  pages  of  subject  matter, 
with  47  illustrations,  and  an  alphabetical  index  of  names. 
The  subject  matter  is  classified  as  follows  : — Introduction. 


The  phase-rule  in  its  application  to  alloys.  The  graphic 
method  in  the  ease  of  binary  alloys.  I.  BINARY  ALLOYS. 
Uh.ys  of  types  I.,  11..  III.,  IV.,  V..  VI..  and  VII.  II.  (i.) 
Ternary  alloys,  (ii.),  Application  of  the  phase  rule  in 
systems  of  three  constituents,  (hi-).  Method  of  presenting 
results,  (iv.).  Ternary  alloys  with  one  solid  phase  (complete 
or  full  isomorphism),  (v.).  Ternary  alloys  with  three  solid 
phases,  (vi.),  Ternary  Eutectics.  (vii.),  Ternary  systems 
in  which  two  layers  of  molten  metal  are  formed,  (viii.), 
Ternary  alloys  containing  chemical  compounds,  (ix.). 
Ternary  alloys  with  sulphur  as  a  constituent,  (x.).  Ternary 
alloys  with  Fe-C  as  a  constituent  (special  steels).  (xi.), 
Quarternary  alloys. 

Radiochemistry.  By  A.  T.  Cameron,  M.A.,  B.Sc. 
Lecturer  in  Physiological'  Chemistry,  University  of 
Manitoba,  f'.c.  J.  M.  Dent  and  Sons,  Limited,  29  and 
30,  Bedford  Street,  Covent  Garden,  London,  1910. 
Pi  ice  2s.  6d. 
Small  8vo  volume,  containing  frontispiece  (Madame 
Curie),  and  two  portraits  in  the  text  (Profs.  Ramsaj  and 
Rutherford),  163  pages  of  subject  matter,  8  pages  of 
Bibliography  and  an  alphabetical  index.  The  subject 
matter  receives  the  following  classification  : — I.  Historical 
introduction.  II.  Radio-active  methods  illustrated  by  the 
thorium  series  of  elements.  III.  Radiations  from  radio- 
active elements.  IV.  Life  of  a  radio-active  element. 
V.  Classification  of  the  radioactive  elements — their 
physical  and  chemical  properties.  VI.  Methods  of  work 
with  radium  emanation — the  life  period  of  radium.  VII. 
The  atomic  weight  of  the  emanation — Liquid  and  solid 
radium  emanation.  VIII.  Chemical  effects  produced  by 
the  radiations.  IX.  Production  of  helium  during  radio- 
active changes,  and  its  identity  with  the  a-particle.  X. 
Recent  attempts  at  transmutation.  XI.  Chemical 
evidences  of  transformation.  XII.  Radio-geology.  XI11. 
Medical  application  of  the  radiations. 

Patents,  Designs,  and  Trade  Marks.  Twenty- 
seventh  Report  of  the  Comptroller-General, 
yviTH  Appendices,  for  the  year  1909.  Wynian  and 
Sons.  Fetter  Lane.  London,  E.C.     Price  21d. 

This  report  deals  with  the  work  of  the  Patent  Office 
during  the  year  1909.  The  number  of  applications  for 
patents  and  for  registration  of  design  and  trade  marks 
during  that  year,  as  compared  with  the  two  preceding 
years,  is  shown  by  the  following  table  : — 


1907.     / 

1908. 

Patents — 

Applications 

28,915 

28,598 

30,603 

Specifications — 

Provisional 

19,568 

19,495 

21,553 

Complete 

18,829 

17,746 

18,706 

Sealed 

16,272 

16,284 

15,065 

Designs — 

Applications 

24,928 

24,907 

26,412 

Registered 

24,039 

24,389 

25,754 

Trade  Marks — 

Applications 

10,796 

10,645 

10,880 

Registered 

6,265 

5,965 

6,112 

Mantjfactttre  of  Denatured  Alcohol.  By  H.  W. 
Wiley',  with  the  collaboration  of  H.  E.  Sawyer.  L.  M. 
Tolman,  A.  H.  Bryan.  A.  Given,  and  H.  W.  Berger. 
U.S.  Dcpt.  of  Agriculture,  Bureau  of  Chemist!  v.  Bulle- 
tin No.  130. 

8vo  volume  of  166  pages,  (ontaining  a  desciiption  of  the 
processes  used  in  making  denatured  alcohol,  with  a 
brief  account  of  the  chemistry  of  the  subject.  The 
work  is  based  on  the  operations  of  the  experimental 
still  erected  at  Washington.  A  number  of  lectures  en 
various  branches  of  the  subject  is  also  included. 

Mineral  Resources  of  the  United  States,  1808.     U.S. 
Geological  Survey,  Washington. 

This  work,  which  is  issued  in  two  volumes,  "  Part  I.. 
Metallic  Products,"  and  "  Part  II.,  Non-metallic  Products," 
gives  a  description  of  the  production  and  treatment  of  the 
various  mineral  substances  obtained  in  the  United  States 
in  1908. 
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*New  Books. 

Dr.;      \'..i  I, -unceii     iili.      Brciinstollkundc. 

lei     V'orlcsgn.     ub.     "  Bronnstoffkundc    u. 

,"  gch.  in  Hamburg  I'.ns  vmn  Vonin  I.   I'Viu 

!.  kuiichhckampfg.,  gcmeinsam  m.  dor  thoi  niochcm. 

..     a.    Versuchs-.Ynstult     Dr.     Aufhiiuser.       (VIII, 

Ha  ion  ,\   Maasch,  1910.     M.  2. 

ii/t,    cheinisili-tciUiii.ic.he.      Zeilschrifl    dee    intoi 
Icn      Institute-      f.     Techno- Bibliographic.     |  \u 
[toon.     Yuskunft."]     2.  Jahrg.      1910.     24    Heftc.     (I. 
11,  64,  8,  lti,16u.8S.)gr.8°.      Berlin,  Bibliograph 
lag.     M.  24. 

Btaui.ru  :     lys    Bois  industricls.     In  12   avec  53  lig- 
opedic     sciontitiquo.     Bibliothequu    do     botanique 
[Ucc.      Doin,   Paris,   1910.     5  fr. 

Malz-Fabriken,     Brennereien,      Sprit-      u. 

i  on  I'abi  i k.n.  die  doiitschon.  tin   Bositzc  v,    Aktirn 

linden.  Jahrcs-Bcriclit  dcr  tinnnziellen  Vcrhiiltnisse 

Ergebnisse     ini     Gi  schaftsj.      1908  09.      13. 

ndig  umgearb.  n.  verm.   Anil.  i.XII.  Hits  S.)    gr.  8". 

Berlin,  Verlag  f.   Borsen-  u.   Finanzlitoriilur,  19M.     Cloth 

\\   i, 

i,  C.   I",  :   ('hcmisch-tcohnischc  Speziali- 

Gehoimnisse  m.    Angahe  ihrer  Zusammensctzung 

laoh   don    bewahrtesten    Chemikern.     In    5.,    vollstandig 

I),     verm.     Anfl.      zusaiuinengestcllt      von     M.     v. 

U.iMln.ni.      (IV.   264   S.)  s.      Wien.    A.    Harllel.cn.   1010. 

cloth.  M.  3.30. 

R.,    Bryant.     The  quality  of  surface  waters  in  the 

States.      Pi.    I.  Analyses  of  waters  cast  of  the    one 

iili  meridian.     Wash..  D.  ('..  United  States,  Office 

Superintendent  ol  Documents.  P.Ki'.i  [  l:ilo|.      123pp. 

tor-supply  pa  nor).     (Add.  Superintendent  for  price.) 

'.  Ueinr. :  Grossgasmasehinon.    IhreTUeorie,  Wok 

ise  u.    Bauart.   (VII,    1 1 IT  S.   in.   400   Pig.   u.  li  Taf.) 

Berlin.     .[.  Springer.      1910.     Cloth  M.  10. 
u.     KalU-lndustrit  ;     Monatsschrift    f.    Natureis- 
ie,     Eisfabrikation,    Kiihlmasehinenbau,   Kal 

mulct  durch  Constanz  Sehmitz.     Ilisu.x.  Rich. 
I.I.     12.    Bd.    Jahrg.      1910.      12    Nrn.    (Nr.     I.     17 
IS.  m.  Abbildgn.)  :>.'     24,  cm.     Wittenberg,  A.   Ziemsen. 
'  Quarterly  M.  if  ;    single  Nos.  M.  1.25. 

'/</.   Rob.    Hey  wood :    Recent    development    of  the 
producer-gas  power  plant  in  the   United  States.     Wash., 
D.C..     United    States,     Office    of    the    Superintendent    of 
Documents.    1909  [1910].     82  pp.   fold,   maps  (in  jacket), 
.lidgrs.,   8°   (United   States,   Geological   Survey,   bulletin). 
Superintendent  for  price.) 
inj.   L.  :    A.   Practical  tanning  :    a  hand-book  of 
modern  processes,  m-cipts.  and  suggestions  for  the  treat- 
ment uf  hides,  skins  and  pelts  of  every  description,  includ- 
;  mg  various  patents  relating  to  tanning,  with  specifications. 
2d.  ad.,  in  great  part  rewritten,   thoroughly   revised   and 
much  enl.  ;   il.  bv  6  full-page  plates.     Phil.,  Henry  Carey 
&  Co.,  19l0.     c.     630  pp.  8°.     CI.  $6  net. 
.i  u.  Kraut'i  Anorgan.  Chemio.     7.  And.  v.  Fried- 
Leim   u.    Peters.     113—121.     Lfg.    Hdlbg.,   Carl    Winter. 
Win.     M.  16.40. 

Graul,  Rich.  u.  Alhr.  Kurzwelly  :,  Altthiiringer  Porzellan. 
Beit.-ige  zur  Geschichte  der  Porz'ellankunst  im  XVIII. 
Jahrh.  Hrsg.  vom  stadt.  Kunstgewerbe-Museum  zu 
Leipzig.  (VI,  110  u.  V.  S.  m.  100  Abbildgn..  61  Taf..  3 
Markontaf.  u.  60  Bl.  Erkliirgn.)  39x30  cm.  Leipzig, 
E.  A.  Secmann.     1909.     Cloth  M.  70. 

Grunwald  (Jules):  La  Technique  de  1'ltmaillerie 
moderne.  L'limaillaae  de  la  tole  et  de  la  fonte.  In-8. 
Dunod  et  Pinat.     Paris.     1910.     4  fr.  50. 

HaintiuirsUn.  Prof.  Olof  :  Lehrbuch  der  physiologisehen 
Chemie.  7.  vollig  umgearb.  Aufl.  (VIII. "  948  S.  m. 
1  Spektraltaf.)  Lex.  8  .  Wiesbaden.  J.  F.  Bergmann. 
1910.    M.  23. 

Handbuch  der  Kaliworke,  Salinen  u.  Tiefbohrunternehm- 
ungen.  Handbuch  der  Petroleum-Industrie.  Jahrg, 
1910.  (XV,  676;  IX.  204  u.  8  S.)  gr.  8°.  Berlin, 
Pinanzverlag  G.m.b.H.     Cloth  M.   12. 


Handlexikon  f.  d.  Papierindu  ....  li  g  .  Sohacht. 
2.  Lfg.   Lpzg.,  Si  li  i-  hi.      1910.     \l.   I. 

Ham    ,  Prof.  C. :    I  eb  t  den  gi  gen  vartigei  d  del 

i  ii  mil     de      Caul    ihuk        Vortrag      [Aus :      "I  lummi- 

Ztg.'  |     (16  S.)     s.     Berlin,    U i,   Zweignioderlassung. 

IBIO.     M.   1. 

lltiriwich.    Dr.    t'.  :     Dii  hen    Genu    mittel 

ihre     Heikiinit.     Verbreitg.,     G  Beetandteile 

Anwendg.  u.  Wirkg.  Mil  oa.  24  Taf.  in  Autotypie,  mehreri  n 

Kartell  BOwie  zalllreii  lien  Abbildgn.  im  Text.  (Ill  ca. 
16  Lfgn.)  1.  Lfg.  (64  S.  m.  4  Taf.)  Lex.  8°.  Leipzig, 
Oh    II.  Tauehnitz.      1910.      M.  2. 

//.//,     Gust.:      Pharmazeutiseh-technischea     Manuals. 
Anleitung  zur  rationellorj  Darstellg.  pharmazeut.  Pi  Li 
Komposita    u,    Bilfsartikel,  zur   Bereitg.    offizineller     u. 

nielitollizineller  Arzneiinitti-I,  BOwie  /.uiii  ii.  lit.  Bilricbe 
der  pharmazeut.  Neben-industrie.  Bin  Handbuch  f. 
Apntlieker.  2  Tie.  H\  Wien,  Urban  &  Schwurzcnbcrg. 
1910.      M.  21  ;    Oloth  M.  27. 

1.  Bd.  Pharmazeuiiseher  Tl.  Arbeite-  ii.  Nachschlage- 
bueh   f.    Rezeptur  u.   Defektur.     5.,   umgearb.  u. 

uesentlich     \enu.       Autl.    I  VI  I.   7 

2.  Bd.  Die  pharmazeutische  Nebenindustrie.  Anlei- 
tung f.  Apotheker  zum  Betriebe  verschiedenei 
[ndustriezweige.  I.,  verb.  n.  verm.  Aufl.  Mil 
30  erlaut.     Abbildgn.     (VIII,  599  S.) 

Hoffmann,  Dr.  M.  EC.:  Lesikon  del  anorganisohen 
Verbindungen.  Mil  e.  Rechentaf.  \.  Prof.  Dr.  A.  Thiol. 
(In  deutscher,  engl.,  franzos.  u.  it  alien,  Spraohe.)  Lex.  8°. 
I.,  ipzig,  .1.    A.   Baxth. 

1.   Bd.   Einleitung,    etc.,  Tl.    I.-  V.  Wasseretoff  bis 

Bor,  Nr.  1     56.     (XII.  80  S.)     1910.     M.  4. 
:!.   Bd.    Rechentafel,    Register,   etc.,   Tl.    XIII— XX 
ui.  hue  .   XVI).     (111.  72  S.)     1910.     M.  4. 
Holleman,    P.    A.  i     Trattato    di    ohimica    inorganica. 
i!    ediz.    riveduta    oil    annientata.      Milano.     S°.     p.     494. 
1910.      Lire  13. 

Jahrbuch,  keramisch.  Jahresberichl  iib.  die  Fort- 
sehritte  d.r  gesamten  Ton-  u.  Glasindustrie.  II.  Jahrg. 
Unter  Mitwirkg.  zahlreicher  EacbgenoBsen  hrsg.  v.  Priv.- 
Doz.  Dr.  Gust.  Keppeler.  (VI,  254  s.  m.  Abbildgn.)  8°. 
Berlin,  Tonindustrie-Zeitg.     1910.     Cloth  M.  4. 

Jahrbuch  der  organischen  Chemie.  Bearb.  v.  Prof.  Dr. 
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LIGHTING. 
Applications. 
8664.  Heckel.     Process  of  binding  coal-dust.*     April  11- 
9076.  Gebr.  Siemens  und  Co.     Electrodes  for  arc  lamps. 
[Ger.  Appl..  Mav  14.  1909.]*     April  14. 

9086.    Fold.     Extraction  of  tar  and  tar  constituents  from 
gases.     [Ger.  Appl..  April  It,  1909.]*    April  14. 

9119.  Pease.     Obtaining  power  gases  and  sulphate  ot 

ammonia  from  refuse  materials.     April    16.        ....    ■ 

9196.   Lander.     Binders  for  use  in  making  artificial  fuel. 

"  l9297.  Bnrstall,  and  British  Pure  Fuel.  Ltd.      Pun! 
of  fuel  and  ous  sul  stances.     April  16. 

9408  and  9409.   Demp  tet   and  Sons,  Ltd.,  and  • 
i  ias  retorts.     April  19. 

94S7.  Thompson  (Soc.  Anon.  Dal.  per  la  Comnwthone 
degji  rdrocarlmri).  Apparatus  for  burning  hydrocarbon 
and   their  derivatives.*     April    19. 

9610.   Dike     (Tait     Producer     Co.).     Gas     producers. 
April  20. 
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9892.  Knoitenbelt.  lnipts.  in  petroleum  and  other 
hydrocarbon  oils.  [Comprised  in  No.  12,001,  Mav  21, 
1809.]    April  22. 

10,224.  Von  Groeling.  Apparatus  for  distilling  petro- 
leum oil  or  other  hydrocarbons  or  for  condensing  natural 
gases.     April  26. 

10,226.  Dawson.  Apparatus  for  producing  an  explosive 
or  combustible  mixture  of  liquid  fuel  and  aii.     April  20. 

10,239.  Boult  (BikinoBuke).  Manufacture  of  mineral 
oil.*     April   26. 

10,329.  Ellison  and  Fletcher.  Pieparation  of  charges 
of  coal  for  coke  ovens.     April  27. 

10,371.  Godelmann.  Incandescent  gas  mantles.  April  27. 

10,400.   Campbell.      Suction  gas  producers.     April  28. 

10,650.  Cory  (Crochet).      Briquetting  of  fuel.*  April  29. 

10.59S.  Tcssier.  Apparatus  for  making  gas  for  heating, 
lighting,  and  power.  [Belg.  Appl.,  Oct.  7.  1909.]*  April  29. 
Computer  Specifications  Accepted. 

74<m1  (1909).  Gower.  Production  of  semi-water  gas. 
April  20. 

9445  (1909).  Soc.  Anon.  d'Ou^ree-Marihaye,  and  Floy. 
"Coke  oven*.     April  27. 

9468  (1909).   Withers.     Gas  producer  plants.     April  27. 

10,482  (1909).  Schniewind.  Burners  for  coke  ovens. 
.May  4. 

10.4S0  (1909).  Schniewind.  Coking  ovens,  retorts,  etc. 
Mav  4. 

12,714  (1909).  Birch.  Dudley,  and  Doxey.  Bunsen 
burners.     May  4. 

17,348  (1909).  Westeate.  Apparatus  for  making  gas  by 
burning  solid  matter  in  a  current  of  air  or  other  gas. 
Mav  4. 

20,158  (1909).  Tozer.  Distillation  and  carbonisation  of 
'coal  and  other  carbanaceous  materials.     April  27. 

24.011   (1909).  De  Fontaine.     Gas  generators.     April  27. 

III.— TAR  AND  TAR  PRODUCTS. 
Applications. 
9086.  Feld.     See  under  II. 

9213.  Barlen.  Upright  retorts  for  distilling  tar,  oils, 
•etc.     [Ger.  Appl.,  ApriflO,  1909.]*     April  15. 

9219.  Hodgkinson.  Method    of    condensing    hydro- 

carbons.    April  16. 

9358.  Newton  (Bayer  und  Co.).  Manufacture  of  octa- 
dionol  and  its  homologues.     April  18. 

9477.  Flurscheim.      Manufacture  of  nitro-derivatives  of 

aniline.  April   19. 

!<T4:;.  Kalle  und  Co.  Manufacture  of  a  new  amino- 
oxvnaphthalene    sulphonic    acid.     TGer.    Appl..    May    11, 

1909.]*  April  21. 

9955.  Zimmer.       Increasing  the  resistance  of  tar  pitch, 

mineral  resins,  etc.,  to  heat.*     April  23. 

IV.— COLOURING  MATTERS  AND  DYES. 
Applications. 
8722.  Bloxam      (Chem.      Fabr.       Griesheim-Elektron). 
Manufacture  of  mordant  azo  dyestuffs.*     April   11. 

9173.  Bloxam  (Chem.  Fabr.  Griesheim-Elektron). 
Manufacture  of  disazo  dyestuffs.*     April  15. 

92S4.  Soc.  pour  l'lndustrie  Cliim.  a  Bale.  Manufacture 
of  dyestuffs  of  the  anthracene  series.  [Ir.  Appl..  April  15. 
1909.]*     April  16. 

9359.  Newton  lEay;r  und  Co.).  Manufacture  of  vat 
dyestuffs.     April  18. 

9497.  Meister.  Lucius,  und  Bruning.  Manufacture  of  a 
monoazo  dyestuff.     [Ger.  Appl.,  April  27,  1909.]*  April  19. 

9620  and  9621.  Newton  (Bayer  und  Co.).  Manufacture 
of  azo  dyestuffs.     April  20. 

9633.  Meister,  Lucius,  und  Briininp.  Manufacture  of 
yellow  monoazo  dyestuffs.  [Ger.  Appl..  Oct.  16,  1909.]* 
April   20. 

9744.  Kalle  und  Co.  Manufacture  of  ago  dyestuffs. 
[Ger.  Appl..  May  12.  1909.]*     April  21. 

9968.  Imray  (Soc.  Chem.  Ind.  in  Basic).  Manufacture 
of  yellow  to  orange-red  azo  dyestuffs.     April  23. 

10,053.  Newton  (Bayer  und  Co.).  Manufacture  of  and 
dyeing  with  anthracene  dyestuffs.     April  25. 

10.331.   Bloxam     (Chem.  .  Fabr.     Griesheim-Elektron). 
Manufacture  of  yellow  disazo  dyestuffs.*     April  27. 
Complete  Specifications  Accepted. 

10.461  and  10.402  (1909).  Newton  (Bayer  und  Co.). 
Manufacture  of  azo  dyestuffs.     May  4. 


11.356 2(1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  azo  dyestuffs.     April  27. 

11.029"  (1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  acid  wool  dyestuffs.     April  27. 

12,568  (1909).  Johnson  (Badischo  Anilin  und  Soda 
Fabrik).  Manufacture  of  colouring  matters  of  the  anthra- 
cene series.     April  20. 

14,314  (1909).  Imray  (Soc.  Chem.  Ind.  in  Basle). 
Manufacture  of  brown  vat  dvestuffs  of  the  indigo  series. 
April  20. 

10.799  (1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  disazo  dvestuffs.     April  20. 

19.086  (1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  azo  dvestuffs.     April  27. 

20,905' (1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  a  dyestuff  of  the  oxazine  series  and  its  leuco-derivative. 
April  20. 

V.— FIBRES;    TEXTILES;   CELLULOSE;   PAPER. 
Applications. 

8688.  c-ilbciracl.  Manufacture    ot    paper    and    allied 

materials.     April  11. 

9866.  White.  Removal  ol  the  yelk  or  suiul  from  wool. 
April  22. 

10.075.  Castie.  Combination  for  sizing  and  finishing. 
April  25. 

10,186.  Wilkinson,  and  Bradford  Dyers'  Assoon.,  Lao. 
Manufacture  ol  textile  fabrics.     April  26. 

10,211.  Weertz.  Apparatus  for  use  in  making  artificial 
threads.     April  26. 

10,229.  Petsche.  Separating  pulp  fibres  Irom  pigments 
and  other  impurities.*     April  26. 

10,320.  Clement.  Manufacture  of  celluloid.  Lfc'r.  Appl., 
April  29,   1909.]*     April  27. 

10,328.  King's  Norton  Metal  Co.  and  others.  &te 
under  VIII. 

Complete  Specifications  Accepted. 

8829  (1909).  Fox.  Washing  inflammable  fabrics. 
April  20. 

13,672  (1909).  Erste  Triester  Reisschai-Fabriks.  and 
Donaucr.  Manufacture  of  sizing  or  finishing  media. 
April  27. 

14.112  (1909).  Friedrich.  Production     of    durable 

solutions  for  spinning  and  other  purposes.     April  20. 

15,658  U909).  Stine.     Treatment  of  silk.     April  27. 

20,645  (1909).  Palmer.  Imparting   lustre    to   yarns, 

fabrics,  etc.     April  20. 

25,587  (1909).  Schneider.  Water  purifying  apparatus 
for  paper  and  like  factories.     May  4. 

VI.— BLEACHING ;    DYEING;    PRINTING; 
FINISHING. 

Applications. 

8733.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Production  of  discharge  effects  on  the  fibre.     April  11. 

9028.  Bell.  Mordants  and  reducing  agents  for  dyeiflj 
and  printing.     April  14. 

9090.  Krokert.     Printing  woven  fabric*     April  11. 

9269.  Wickel.  Producing  coloured  coatings  on  paper 
and  fabric.     [Ger.  Appl.,  April  17,  1909.]*     April  16. 

9270.  Wickel.  Embossing  in  gold,  silver,  etc.  [Ger. 
Appl..  April  17,   1909.]*     April  16. 

9272.  Wickel.  Coating  paper,  etc.,  with  metallic  and 
body  colours.     [Ger.  Appl.,  April  17.  1909.]*     April  16. 

9321.   Cox.      Printing  warps  and  the  like.     April  18. 

93li9.  Midler.  Bleaching  process.  [Ger.  Appl.,  April  10, 
1909.]*     April   18. 

9982.  Herzog.  Apparatus  for  bleaching  yarn,  yarn 
bobbins,  cops,  etc.  [Austrian  Appl.,  April  28,  1909.]* 
April  23. 

10,053.   Newton  (Bayer  und  Co.).     See  under  IV. 

10,075.     Castle.     See  under  V. 

10,603.  Green.  Dyeing  and  printing  with  aniline  black. 
April  29. 

Complete  Specifications  Accepted. 

10,170  (1909).  Jahn  and  Grunhut.     See  under  IX. 

11,024  (1909).  Hoffmann  and  Decoster.  Rapid  im- 
pregnation of  vegetable  fibres,  especially  in  the  cold. 
May  4. 

27,432  (1909).  Cox.  Apparatus  for  bleaching,  dyeing, 
etc.,  textile  materials.     April  27. 
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i     lii.iT.-nl. a.  h  ami   Moldenhaw  r. 
■     i     Vppl.,  .I.m    III.  1910.]* 
0119.   Pease      6Vi    under   II 

Bueb,  and  Deutsehe-Continental  Gas- Gee. 
of  ammonium  carbonate.*     April   15. 
I'ollitl.       Mnnufaeture  of  zinc  chloride  from  zinc 
urea  or  7.101'  oxide.      April    10. 

[touts.  Gold-  n.  Silber-Scheide  Anstalt). 
odium  cyanide.     April   IK. 
l)c   Stueklu.         Mnnufaeture   of   dehydrated   zinc 
le.      [Ger.   Appl..  Sept.   (I,    l!H)fl.]*      April   1H. 
Flicker.      Manufacture  of  zinc  oxide.      April  22. 
Gcs.  f.  ('hem.  Industrie  in  Basel.     Manufacture  of 
tnhydrous  hydrosulphites.     [Ger.  Appl.,  Nov.  lY.,  1909.J* 
\pril   22. 

Justice  (Duron  and  Hartmann).     Manufacture  of 
sulphuric  acid.*     April  22. 

Salpetersaure     Ind.-Ges..     and     Pauling.     Manu- 
laclorc  of  nitrites  and  nitrates.*     April  22. 

10,060.  Sarason.  Deyelopmenl  of  oxygen.  [Ger.  Appl., 
April  26,   1909.]*     April   25. 

10,378.  Hall.  Apparatus  for  making  and  manipulating 
-..lid  carbon  dioxide.     April  28. 

in. -HI  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  ammonia.     April  28. 

COMl'I.KTK    SPECIFICATIONS    ACCEPTED. 

10,170  (1909).   Vender.     See  under  XXII. 
10,192  (1909).  Girtin.      Electrolytic  production  of  salt 
-olutions.     May  4. 

VIII. —  GLASS;    CERAMICS. 

ArrLICATlON. 
10.328.   King's    Norton    Metal    Co.,    Ltd.,    and    others. 
Process  for  coating  glass,  paper,  metals,  etc.,  with  a  metal. 
April  87. 

COMPLETE  Specification  Accepted. 
2672  (1910).  Soc.    Anon,   de   Verreries   et   Manufacture 
des    Glaces     d'Aniche.     Manufacture     of     window-glass. 
April   20. 

IX— BUILDING    MATERIALS. 
Applications. 
8724.   Siemens.     Rotary     cement     kilns,     calcining     or 
roasting  furnaces,  etc.     [Addition  to  Xo.  23.534  of  1909. 
npl..  May  28.  1909.]*     April  11. 
Like  (Davit,  and  De  ('.root  and  Lane  Co.).     Art 
of  waterproofing  wood.*     April  20. 

Complete  Specifications  Accepted. 

10.170  (1909).  Jahn  and  Granhut.  Dyeing  of  wood. 
May  4 

13.008  (1909).  Perpignani  and  Candlot.  Lime  and 
cement   kilns.     April  27. 

X.— METALS  :    METALLURGY,  INCLUDING 

ELECTRi  >. METALLURGY. 

Applications. 

9003.  Martin.  Concentration  and  separation  of  sul- 
phide and  other  ores.     April  14. 

9070.  Murex  Magnetic  Co..  Ltd.,  and  Lockwood. 
Treatment  of  copper  ores.     April  14. 

9082.  Cowper  -  Coles.  Electrodeposition  of  iron. 
April  14. 

9108.  Lucertini.  Production  of  armour  plates  and  other 
steel  articles  without  case-hardening.*     April  14. 

9129.  Walker  and  Seaman.  Apparatus  for  electro- 
plating.    April   15. 

i 'o  wrier-Coles        Electrodeposition        of        iron. 
April  15. 

9266.  Pollitt.  Extraction  of  lead  from  ores,  etc. 
April  16. 

9397.   Bradley.     Electrodeposition  of  metals.     April  18. 

9406.  Richardson.  Manufacture  and  treatment  of  steel. 
April  18 

9511.  Jones    and    Mitchell.  Decarburising    armour 

plates.*     April   19. 

9648.  Murex  Magnetic  Co.,  Ltd.,  and  Lockwood. 
Treatment  of  ores.      April  20. 

9665.  Ballingall  and  Ballingall.     Copper  alloy.  April  21. 


'.isl.s    liuteiiHohn.      Recover]  ol  /  ■  ret,  waste. 

etc.     April  22. 

9819.   Mayes.     Set    under  XI. 

9874.  Vautin.    I;.  ■  o  I  22. 

91 Cowpei  Coles.     Coating  iron   '".I  steel  witl 

April   23. 

9901.  Cowper  <  Sole        Hoi    gali  ani  in)        Lpril    23. 

9976.  Auoninachie.      Treatmenl  ol  oi  i.um, 

uranium,  chromium,  etc..  and  manufacture  of  vanadium 
unci   oihn-  .in.l   steel.      April   '.':!. 

10,199.  Thiel.    Manufacture  ol    teel  or  the  like.   April  26. 

lo.:i2s.  Kiim's  Norton  Metal  ('<>.,  Ltd.,  and  others. 
8et    under  VIII. 

10,647.    Cook    and    Cook.  Electrolytic    apparatus  for: 

plating   small  articles.      April   :(0. 

Complete  Specifications  Accepted. 
7101   (1909).    Ford.     Extraction  of  gold.     May  4. 
8903  (1909).   Newton  and  Billington.    Crucible  furnaces.. 
lpril  20. 

9397  (1909).  Levy.  Extraction  of  values  from  tin- 
containing  materials.     April  27. 

96S4  [1909).  Bail.y.  Solder  for  aluminium  or  alu- 
minium alloy.     Maj   I. 

'.i'.io.">  (1909).   Brand.     Extraction  of  zinc.     April  27. 

11,803  (1909).  Fennell  and  Saekett.  Furnaces  for- 
treating  metals  and  metalliferous  ores.     May  4. 

18.349(1909).  Hargreav.s.  Production  of  iron  or  steel, 
direct  from  iron  ore.     April  27. 

24.402  (1909).  Arbueklc  and  Osborne.     See  under  I. 

24.403  (1909).  Arbnekle.  Separating  comminuted  solid 
matter  such  as  pulverised  ore  from  liquids.     May  4. 

24,841  (1909).  Langbein-Pfanhauser  Werke.  Produc- 
tion of  ductile  electrolytic  iron.     May  4. 

XL— ELECTRO-CHEMISTRY. 
Applications. 

8711.  Petersson.  Electric  resistance  furnaces.  [Ad- 
dition to  No.  0035  of  1910.]*     April  11. 

9170.  Newiands  and  Parkinson.  Preparation  for  use 
in  making  electrolyte  for  primary  batteries.  [Addition 
to  No.   11,926  of   1909-1*     April   15. 

9459.   Rcid.      Electric    induction     furnaces.*     April    19. 

9474.  M.irsden.     Ferro     electrodes.     April     19. 

9819.  Mayes,  Rendering  aluminium  more  suitable  for 
electric   conductors.     April   22. 

9858.  Reid.  Manufacture  of  material  for  electric- 
insulation.     April   22. 

9897.  Harden.     Electric  furnaces.     April  23. 

II9I14.  Estelle.  Manufacture  of  electrodes.  [Appl.  in, 
Sweden,   May  13,  1909.]*     April  23. 

10,175.   Woltereck.     Secondary   batteries.     April   26. 

Complete  Specifications  Accepted. 

9796  (1909).  Williams,  Bradley,  and  Bradley.  Elec- 
trolytic  cells.      April   27. 

12,677(1909).  Bcnko.  Carbon  electrodes  for  galvanic 
elements.      April    27. 

20.192  (1909).  Girtin.     Sre  under  VI 1. 

26.118  (1909).  Imray  (So..  Chem.  Ind.  in  Basic). 
Continuous   electrolysis"  of  aqueous   solutions.     April   2". 

XII.— FATS:  OILS;  WAXES. 
Applications. 
9213.  Barlen.     See  under  111. 

10.127.  Hargreaves.  Manufacture  ?f  detergents. 
April  26. 

10.429.  Stadley.     See  umltr  XIX. 

Complete  Specifications  Accepted. 
10.616  (1909).  Ddraer.     >'•  ■    under  XV. 

14.119  (1909).    Mills     (Arabol     Mannfactnrins 
Emulsifier.  emulsifying  process,  and  emulsion.     April  27. 

14. Toil  [1909).  Lever  Bros.,  Ltd..  and  Edwards.       Ex- 
traction of  crude  glycerine  from  the  salt  produced  dn       . 
■  ■titration   of  soap  or  other  lye.     April   27. 


XIII— PAINTS; 


PIGMENTS; 

RESINS. 
Applications. 
9391.  De  Stnckle.     8     under  VII. 
9025.  Wright.     See  under  XIX. 
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COMPLBXI  Sl'l'ilHiATP      S  ACCEPTED. 

-  15  (1909).  Tiitmaii  and  Pope.  Mixing  and  straining 
i  .-  sifting  points,  etc     April  20. 

13,679  UH>H).  Hopkm-  and  Barrett.  Recovery  of 
ihe  ingredients  of  oily  inks.     April  27. 

XIV.— INDIA-ROBBEB  ;    GUTTA  -PERCHA. 

Applications. 

9523.  Neefe.     Treatment  of  crude  robber.     April  19. 

•    Von    dor    Hoyden    and     Jargons.      Manufacture 

of   an    elastic    caoutchouc-like   substance.     [Ger.    Appl., 

Jan.  20.  1010.]*     Apiil  30. 

;-ner  and  Meyer.  Manufacture  of  pure 
rubber  from  crude  rubber,  guttapercha,  &e.  [Ger. 
AppL,  Not.   is.  1909.]*     April  2d. 

9600   and    9616.     Plinatns.     Production   of   elastic    or 

resilient  masses.     [Ger.  Appl..  Sept.  6.  15)09.]*    April  20. 

9636.  SchmmeU.      Artificial      indiarubber.     April     20. 

968li.   Call.       Treatment    of    indiarubber.    guttapercha, 

.  4c.     April  21. 
10,056.   Rankin.     Treatment     of     the    latex    obtained 
.from  rubber  and  like  trees.      April  25. 

1H.486.  Peachey.  Separation  of  rubber  from  resin  in 
resinous  products  containing  rubber.     Apiil  29. 

i.etf.  Specifications  Accepted. 
17,327     1909).   Gardner.      Machine  for   reducing  rubber 
•or  similar  material  to  powder.     April  27. 

1207    (1910).  Smith.      Rubber    compounds.     April   27. 

XV.— LEATHER  :    BONE;  HORN:  GLUE. 
Complete  Spb  orations  Accepted. 
10.016    (1909).  Dorner.       Extraction    of   glue,    gelatin, 
in  1  fats  from  bones  and  skins.     May  4. 
16,087  (1909).  Lauro.     Tanning  apparatus.     April  20. 
24.508  (1909).  Griffith.     Treatment    of    chrome-tanned 
leather.     April  27. 

XVI.— SOILS;    FERTILISERS. 
Applications. 

9258.  Coates.  Production  of  fertilisers.  [U.S.  Appl., 
April  26.   1909.]*     April   16. 

9260.  Coates.  Fertilisers.  [U.S.  Appl.,  April  26, 
1909.]*     April   16. 

9275.  Coates.  Production  of  anti-toxin  materials  and 
their  application  to  soils.  [U.S.  Appl,  April  £6,  1909.]* 
April     16. 

9279.  Coates.  Production  of  fertilisers.  [LT.S.  Appl., 
May   14.   19  19.]*     April   16. 

10,51 1.  Stock.  Fertiliser,  insecticide,  and  fungicide. 
April  29. 

Complete  Specification  Accepted. 

23.238  (1000).  Ginster.  Manufacture  of  manure  and 
fertilisers.      May   4. 

XVII.— SUGARS ;   STARCHES;   GUMS. 
Application. 

9083.  Melhuish.     8ee   under  XVIII. 

i     irij.ii:  Spa  utioattons  Accepted. 
'. » 1 4 s     (1909).   Criere.     Direct      conversion      of      sugar 
syrups  into  crystallised  sugar.     April  20. 
'  17,937  (1909).    Patent-Press-KartoffelrIndustrieH.Gum- 

p-1.     Treating  raw  potatoes  to  obtain  a  durable  product. 
May  4. 

XVIII.- FERMENTATION  INDUSTRIES. 

Applications. 

9083.  Melhuish.  Preparation  of  lactose  for  use  in 
brewing  or  primins   ale.   beer,  and  stout.*     April    14. 

0777.  Kuhn.  Etherification  of  fermented  beverages. 
April   21. 

0080.  Stiffen.  Manufacture  of  alcohol  and  concen- 
trated fodder  from  potatoes.  [Austrian  Appl..  April  26. 
1909-1*    APril  23- 

Complete  Specifications  Accepted. 

5042  (1909).  Maloney.  Blending,  colouring,  and 
maturing  wines,  spirit*,  etc.     April   27. 

18,028  (1909).  Cie.    Indus,   dee   Alcools    de    l'Ardechc. 
iratine    apparatus    for    use    in    the    manufacture    of 
alcohol.     April  27. 

21,173  (1909).  Ldloff.  Manufacture  in  the  form  of 
grains  of  cultures  of  bacteria  or  microbes  producing  lactii 
fermentation.     April  27. 


XIX.— FOODS.     WATER  PURIFICATIONS 
SANITATION. 
Applications. 

8936.  Mongrcll.  Manufacture  of  solid  and  liquid 
extracts  of  meal  and  meat  powders.*     April  13. 

8948.  Chitty  aufJ  Jago.  Treatment  of  wheat  for  Hour 
muling  purposes,     April  13. 

8961.  Ellis.  Separation  of  oily  and  other  impurities 
from  water.      April    13. 

9625.    Wright.     Recovery  of  carbon  as  lamp   black   it 
vegetable    black    from    sewage    sludge    and    filter- p- 
cake.     April  20. 

9672.   Ashton.     Apparatus    for    drying    sewage    sli 
April  21. 

0080.   Stiffen.     Sec.   under  XVIII. 

10.304.  Jones.  Apparatus  for  purifying  water  and 
other  liquids.      April  28. 

lu.420.  Stadley.     Edible  fat.     April  28. 

Complete  Specification*  Accepted. 

26,477  (1908).  Perrett  and  Perrett.  Purifying  oily  or 
greasy  water  or  condensed  steam.     May  4. 

9440  (1909).  Ikeda  and  Suzuki.  Method  of  makings 
nutritive  and   tlivouiinir  substance.      April  27. 

17,649  (1909).  I>nld  and  others.  Lactic  acid  bacterial 
prepirations  and   their  production.     April  20. 

17,037  (1000).  P.itcnt-Press-Kartoffel-Industrie.  See 
under   XVI 1. 

21.173  (1903).   Loloff.     See  under  XVIII. 

25,587   (1909).  Sohneidor.     Set    under  V. 

26.007  (1909).  Cabanne.  Fermentation  of  milk. 
April  20. 

XX.— ORGANIC     PRODUCTS;      MEDICINAL     SUB- 
STANCES;   ESSENTIAL  OILS. 

Applications. 

10.227.  British  and  Continental  Camphor  Co.  Con- 
version of  pinene  into  camphene.  [Fr.  Appl.,  May  7, 
1900.]*     Apiil  26. 

10,361.  Ostwald  and  Ostwald.  Regulation  of  changes 
in  organic  bodies  due  to  auto-oxidation  and  polymerisa- 
tion.*    April   27. 

Complete  Specifications  Accepted. 

17.928  (1009).  Newton  (Bayer  und  Co.).  Manufacture 
of  a  pharmaceutical  compound.     April  20. 

24,009  (I960).  Einhorn.  Manufacture  of  carboxyalkyl- 
aali  vlosalicylic  acid     April  20. 

24",505  (15309).  Chem.  Fabr.  auf  Acticn,  vorm.  E. 
Sphering.     Manufacture  of  curative  agents.     April   27. 

20.430  (1909).  Richtcr.  Alkaline  salts  -,f  aceUlsalieylic 
c  id.     May  4. 

XXI.— PHOTOGRAPHIC  MATERIALS 
AND  PROCESSES. 
Applications. 
8761.  Palmer.     Photographic     colour     screen     plates. 
Vp-  il   11. 
9166.   F.irbr-s.     Colour  photography.     April  15. 

XXII.— EXPLOSIVES:   MATCHES. 
Applications. 

8760.  Nobel's  Explosives  Co..  Ltd.  (Wilson).  Explosives. 
April    12. 

9370.   Wheelwright.     Igniting  compositions  for  ma 
April    18. 

10.433.   Fliu-i  luim.     Explosive,   mixtures.     April  28. 

Complete  Specifications  Accepted. 

18.270  (1909).  Vender.  Manufacture  of  smokeless 
gunpowder.     April  27. 

18,280  (1909).  Vender.  Denitration  of  acid  mixtures 
and    recovery   "f   the   constituents.     Mav  4. 

18.622(1909).   Wester.      Explosives.      May  4. 

XXIII.— ANALYTICAL  CHEMISTRY. 

Complete  Specifications  Accepted. 

10.102  (1909).   Arndt.     Air  pyicmeters,  applicable  also 

to  apparatus  fur  measuring  the  specific  gravity   of  gases. 

\P  il  27. 

I  I. moo   1 1000).    Macdougald.     Apparatus  for_  estimating 

p    ifi  ■   it.,  \\".      !    liquids.      May  4. 
162    (1910).    A-t'iilt.     Testing    air"  or    other    gases    for 
particular  kinds  of  gases.     April  27. 
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Official   Notices, 

>i    MEETING  OF  COUNCIL,  HELD   \T  PALACE  CHAMBER8,  ON  THURSDAY,  MA'S    12ih,  1010 

I'r  ,;      of     1/ 

Ur.  Thomas  Tyrol   in  I  In-  Chair;   nine  members  and  the  Secretary  present.     Four  apologies  for  non-attendt 

|  requisition  signed  l>y  seven  members  of  the  (' icil,  under  fjy-law  27.  calling  a  apeoial  meeting  to  con  idei 

'  nn  addn    mn  the  occasion  ol  the  death  ol  King  Edward  \'ll. 
Iveil  "That   a  loyal    Vddress  I"-   presented  to    II. M    Kn._    Georgi    \      that    il   be  engrossed  on  parchment, 

.i,|  ,|nl\  i    J  ligned  b\    Messrs.  Tyrer  and  Sooper. 

Ived:  That  the  Address  read  as  follows: — 


to  Wis  cnosr  exc«LLi£NT  orAjesry  Cjeoaqe  v. 

lilNC  OF  GRfcAT  BRITAIN!  Mop  IRtlANP.  \KIO 
Of  tK«£  BRITlsh  POCPINIONS  B<>X>NP  fix  SfcAS. 

ecnrxROR  of  inpiA. 

cnAy  rr  plevse  youR.  o.\Ai*sry: 
*■  I    rx  pR£str«tMT  council  and  o-Krt-ontRSOFThe  sociery 
I  or  chcor»tCAl  industry  hucp&Lv  pcGTOOFFenTo  vour 
o^akstv  anp  to  vour  owtt-srvs  mwmp  ojjeevi  axrrrsR 

AN  CXpRiESSlON  OF  P«p><£ST  SORROUl  WD  SyvnpNrhyCN 

■rherxArhoF  hiscnAKsry.  kiNOeDiuARp\ni.oThAppv 

OViPORV 
UL\i  RECALL  UltTrl  ORCAT  SATISFACTION  tK;  lNTeR£ST~ 

TAkeN  By  bis  Late  cpAiesry  in  cKfo'mcaI.  scieNCt- 

1T  IS  NO  L<?SS  *  SOURCE  OF  GRATIFICATION  TO  LIS.  TO  R£' 
CVXCO&CR  TbAT  VOUR  CPAieSTy  hAS  AU.UAVS  shouiN 
AN  EQ.UAL  INTtRtST  IN  cheoMCAL  SClCNCfc  ANTXXIAS 
pUASeD  TO  INAUGURATE  the  CONC.RCSS  Of  APpLlCD 
ch*e.-ptSTRy  AT  ITS  CTHUiTlNO  IN  LoNXJN  Oulv  LAST  VEAR 
LLU  DCSIR*  TO  TENCVR  TO  VOU  R  aiAKSTV  OUR  ASSURE , 
ANCC  Of  CONSTANT  OKtVCMCt'  LUITh  ALL  heARTV 

and  hucnpLe  affection  uiiTh  LUARcnesr  ciiisfvs 

FORTH*  hAppiNCSS  OF  VOUR  OtArfSTV  AMP  VOllRw> 

cr»A|«rys  cjracious  consort,  and  prav  tpatvour 
mAKsry  cr»Ay  Be  bLcsscp  iitiTn  Long  and  hAppy 

yCARS  TO  R*1C,N  OVeR  US. 

S^ALeO  AT  pAl_ACe  ChACO&eRS,UKSTCPIN  = 
STCR  ON  The  TUteLFTh  DAy  Of  CDAV.  avow. 
in  The  pRe  se  mcc  of  : 

y.\n\*4rfjtUr        COUNCIL? 
<&m*4i  £^*mZ*Z>  S*CR£TARY 


ANN!  Al.  GENERAL  MEETING,  1910. 

In  accordance  with  the  provisions  of  By-law  64.  notice 

hereby    given    that    the    Animal    General  Meeting  will 

the  Natural  Philosophy  Lecture  Theatre  of 

-leal  College,  Glasgow,  at  lu".30 a.m., on  Wedncs- 

ay,  July  6th.  1910.     A  programme  of  the  proceedings  is 

contained  in  this  number  of  the  Journal. 

In  accordance  with  the  provisions  of  By-law  72.  the 

ouneil   hereby  notifies  that   it    lias  awarded  the    Medal 

Society  of  Chemical  Industry  to  Mr.  Thomas  T\  n  i 

■r  his  conspicuous  services  to  the  "Society  and  to  Applii   1 

Dentistry. 

irdance    with    the    provisions    of     By-law    24, 

-  hereby  given  thai  those  members  whose  names 

■e   printed    in    italics   in    the    list    of     Council    will   retire 

om  their  respective  offices  at   the  forthcoming  Annual 

aeting. 


Mr.  Waller  F.  Reid  has  been  nominated  to  the  ■  I 
President   under    By-law  20;    Dr.  J.    Lewkouitsch,    Dr. 
Russell  W.  Moore,   and  Dr.  Harvey  W.  Wiley,  have  been 

nomii I  Vice-Presidents  under  By-law21,and  President 

Ira  Remsen  has  been  nominated  a  Vice-President   under 
By-law   20.      Mr.  Thomas  Tyror  l>a<  been  a] 
Treasurer,    and  Dr.    R.    Measel,  Hon.  Foreign  Secretary, 
under  By-law   35. 

Mr.  Julian    L  Baker.  I  )r.  Edward    Divers,  Dr.  Milton 
L.   Hersey,   Mr.   G.   T.    Holloway,    Mr.    G.    Oecil    J 
Mi.    Win'.     I     Leonard,  Mr.    D.    J.    Playfair,    Mr.  Ham- 
Silvester.  Dr.  L.  T.  Thome,  and  Mr.  Jos.  T.  Wood  have 
been    nomh  ited    undei    By-law  26  to  till  four  vacai 
among  the  Ordinary  Members  of  Council. 

\   Ballol    Li  '.  an  ed  envelope  and  a  Member's 

Ticket  are  contained  in  this  number  of  the  Journal. 
CBABUS   G.    Cr.ESSWFJ-L. 

Se<  retarv. 
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THE    SOCIETY    OF    CHEMICAL    INDUSTRY. 


INCOME     AND     EXPENDITURE     ACCOUNT     FUR     YEAR      1900. 


EXPENDITURE. 

£  «.     rf. 
To    Journal  —  Editorial    and    Sundry 
expem 

Bditor'a  Salary 542  16    o 

Do.  Expenses     so  o  11 

Do    Assistant    104  0    0 

Ibstractore    599  14    7 

M   r  3  Salary 150  0    0 

Indexing  Journal,  4c 1*2  18    0 

:m  TonnuUs    23  5    8 

Sundrs  Journals  21  l    s 

b  and  U.S.A.  Patents  and 

69  1"  ii 

Insurance  of  Stock    6  10    o 

1650  0      9 

Publishing  expenses     2483  6  10 

&  i  tli  nal  expenses — 

Boot  in    75  0    0 

Birmingham  and  Midland    ...  63  5     5 

Canadian    30  0     0 

Liverpool 26  6    7 

London  122  8    2 

Manchester    47  0    0 

Newcastle-on-Tyne  18  6    6 

\«    Sort     150  0     0 

Nottingham 43  16    o 

Scottish 33  12     3 

Sydney   12  o    6 

xorkshire 37  9    1 

.,  Annual  Meeting  expenses 

,.  Working  expenses — 

Secretary's  Salary      300  0    0 

i  n't  in  Office 200  n    0 

Honorarium     to     Treasurer's 
\ --infant  and  Clerical  Assist- 

77  10    0 

Rent,  Lighting  and  Cleaning. .  198  1     5 

aery  and  Binding    77  4     1 

Postage,    Bank   Charges,   Tele- 
phone, and  Sundry  expenses  164  10     5 

..  Law  c  nets  and  other  expenses  in  con- 
nection  with  Transfer  of 
Stocks,  &c 

,.  Excess  of  Income  over  Expenditure 
—1909 


659     4     6 
206  16     4 


1017       5  11 


41 

2 

4 

6057 
1092 

16 
7 

8 
10 

£7150 

4 

6 

INCOME. 

£    s.  d. 

By  Entrance  Fes   286  18  0 

.,  l.iir  Composition  Fees   76  12  S 

.,  Annual  Subscriptions    

..  Journal — 

Advertisements 324  10     l 

Sales    624  Hi     4 

..  Collective  Cndex-  Subscriptions   ... 

..  Decennial  Index — Sales    

..   Dividends    and    Interest    on    Invest- 
nients — 
£      «.   d. 
4476     9     2  Metropolitan 3%  Con- 
solidated          127     0     5 

1000    o     0  New      Zealand      3% 

(1945)    28     7     6 

1277     4     8   New  South  Wales  :!-„ 

(1935)    24    19     1 

1231     0  10  Consols  24%    29     2    2 

600     0    0  Gas    Light  and  Coke 

3%  Debentures 17     1     3 

1084   13     4   North      British       3% 

Consolidated  30  16     7 

1696     0     0   Midland      Rly.     2J% 

Perpetual  Preference         40     3  10 
1509     0     0  Great     Eastern    Rly. 

4',.  Irredeemable  .        57    4    4 
673     0     0  South    Eastern     Rlv. 

4}°„  Preferred 28  14     1 

1000  0  0  Metropolitan  Water 
Board  3%  Deben- 
tures             28     7     6 

200  0  0  Nottingham  •  Joint 
Station  3%  Deben- 
tures      6  13     9 

1250    0     0  Great    Western  Rlv. 

5%  Guaranteed  ...         59     4  11 
800     0    0  Great  Northern  Rly. 

3%  Debentures  ...         22  15     0 
450    0     0  Nottingham  and 

Grantham        Canal 
4J%  Consolidated  .         17     6     7 
Interest    on    Deposits         17     6     4 


303     t 

.=.247   l:< 


nt  ii     i. 

«  a 

49     5 


£7150     4     6 


Manchester  Section. 


Meeting  held  at  Manchester,  on  Friday,  April  1st,   1910. 
MR.    R.    B.    CLAYTON    IN   THE   CHAIR. 


THE    EXTRACTION    OF    SULPHUR    COMPOUNDS 
PROM    COAL    GAS. 

BV  RAYMOND    ROSS.  F.I.C.,  F.C.S.,  AND   JOSEPH   RACE,  P.I.C. 

Some  time  ago  the  chairman  of  this  Section  brought 
to  our  notico  an  apparatus  used  by  the  United  Gas  Improve- 
ment Co.,  of  Philadelphia,  for  the  control  of  oxide  purifi- 
cation by  means  rf  the  iodometric  titration  of  the  sulphur 
Oontents  of  the  gas. 

Th<-  apparatus  consists  of  a  modified  Bunte  burette 
in  which  a  given  volume  of  gas  is  titrated  with  an  iodine 
solution,  each  e.cm.  of  which  is  equivalent  to  100  gTains 
of  sulphuretted  hydrogen  per  100  cub  ft.  of  gas.  Certain 
inaccuracies  evidently  attended  its  use,  as  the  patentees 
point  out  that  even  with  gas  entirely  free  from  sulphuretted 
hydrogen,  an  appreciable  amount  of  iodine  solution  is 
required  to  colour  the  starch  solution  a  permanent  blue. 
To  overcome  this  they  recommend  that  "  a  certain 
constant,  previously  determined  on  each  fresh  bottle  of 
starch  solution,  should  be  subtracted  from  all  readings." 

Having  by  a  series  of  determinations  confirmed  the  fact 
that  these  discrepancies  existed,  and  further  found  that 
they  were  not  constant,  but  variable,  we  endeavoured 
lucidate  the  tmefcause  of  them.  Tt  was  of  course 
perfectly  evident  from  the  first  that  they  could  not  In- 
due to  t'hestarch  solution,  and  thereforo  that  they  must  be 


due  to  some  constituent  of  the  gas  other  than  sulphuretted 
hydrogen  that  was  present  in  varying  quantities. 

Determinations  of  the  amounts  of  iodine  solution 
acted  upon  by  coal  gas  and  carburetted  water  gas.  after 
deduction  of  the  total  sulphur  as  determined  by  the 
referee's  test,  showed  that  the  latter  contained  more 
gases  which  acted  on  the  iodine  solution  than  did  coal 
gas.     This  is  clearly  shown  by  the  following  figures. 


Coal  gas. 


Iodine  test.  HoS  in  grains,  per 
100  cut),  ft 

Referee's  test  sulphur  ingrains 
per  100  cub.  ft 


5-3  to  22 
6  to  8 


Carburetted 
water  gas. 


98-4  to  166-8 
6-6  to  9-3 


The  coal  gas  figures  are  on  the  purified  gas  and  the  car- 
buret feel  water  gas  figures  on  gas  which  had  passed  the 
scrubbers  and  washer. 

From  these  figures  it.  is  obvious  that  the  difference  in 
absorption  is  not  due  to  sulphur  compounds.  We,  however, 
thought  it  advisable  to  determine  to  what  extent,  if  any, 
iodine  solution  is  acted  upon  by  various  Bubstanool 
known  to  be  present  in  illuminating  gas  and  which  from 
their  chemical  constitution  might  be  expected  to  react 
with  this  reagent. 

Ethylene. — Pure  ethylene  when  treated  with  an  excess  of 
N/100  iodine  solution  was  practically  unacted  upon. 
With  strong  iodine  solution  (in  potassium  iodide)  it  was 
very  gradually  absorbed,  forming  ethylene  di  iodide,  but 
weeks  were  required  to  complete  the  reaction. 
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Cr. 


i, 




nee — 31    lii-i 

<■[    li ■ 

tun      1909        1092      T    in 


I.. I.  I  . 


II 


[6,707  J 


19     6     5 


Bj    Bundrj    Debtors    (Publlahei 
,,  Arrears  "i   Subset  Iptlona   [recelvi  .1 
Januarj      and      febru 

i I  

it    hank 

iin  Deposit        7 

(in  Current    Ucounl    i  .     10 

..  i  a  h  in  hand  [8eoretai    •     20    7 

,,  ln\.   tmonl  last   vcar — 

£       ».     ,/ 
1476     '.i     2  \Mi  .p  litan 

Cons  illdated  1188     2 

iooo    o    o  Nm     Zealand 

(1946)    *70     0 

485    4    a  \.«     South     «  ui 

1%  ir'  ...i    422     :t 

i-.i     ii  in  Consols  2t%    .....      n 

6 i    "  Qas  Ughl  and  i'oke 

1%  Debentures  . .      507    o 
1HH4  13     4  North     British 

Consolidated     ....       900     5 
1696    0    n  Midland    lib.    n% 
Pi  i  petual     Prefer- 
ence       1187     4 

1509    ii    n  Great    East  m   Klv. 

r\,     irredeemable     1629  14 
673    o    ii  South   Eastern   RIv. 

4j°;  Preterenci  741     0 

iooo    o    ii  Metropolitan  Water 
Board  3%    Di  hi  •• 

tares    922  10 

200    n    0  Nottingham      Joint 

Statu  hi    :;",,         ...         166     0 
L250    o    0  Great  Western  Rly. 

5%  Guarantee, I  . .      1762  10 
800     0     0  Great  Northern  Rlv. 

n.  bentares  . .      696    o 
460    0    0  Nottingham        and 
Grantham      Canal 
41%  Consolidated        495     O 

I.V ,. 

Add— 

792    0    0  \, ■«  South Wal  - 

(1935),  purchased  in 

1909 700     0 


d 

it 

io:   i  ; 

1 

72   in 

0 

0 

10 

-  16,200     5     0 
£17,549     6     6 


ibnvi    Balanc    Sheet,  dated  31st  December,  1909.  and  have  verified  the  Invi  md  the  balance  at  thi 

in  our  opinion  tli.   Balance  >l t  shows  correctly  the  position  of  the  Society  al  81sl   I  ieoember,  1909. 


0.  Old  Jo«  rv  I  'hamhers,   I.  mdon. 
2Ia1  May,  1910. 


NORTON,   FEASEY  k  8LADE, 

ii  .hi.  red   V  ■ ' mutants. 


This  gas  when  shaken  fur   In  minutes  with 

ution  showed  no  appreciable  absorption. 

Vftei   12  hours  the  amount   was  only  equivalent 

grains  of  sulphuretted    hydrogen   per   100  cub.  ft.,or0-08 

int.   by   volume   ol    acetylene,  assuming   acetylene 

di-iodide  to  be  formed. 

'/ihidc  and  thiophem    did  no! 
with  either  N    10  or  N/loo  iodine  solution. 

iplanx  have  been  shown  to  react  quantitatively 
with  iodine  solution,  but  their  absence  in  any  but  the  must 
minute  is  proved  by  the  small  amount  of  total 

sulphur  found  by  direct  determination.  With  a  view  to 
[lining  the  nature  of  I  he  reacting  substance,  gas  was 
passed  through  various  reagents,  including  po1 
hydrate,  Nordhausen  sulphuric  acid  and  sulphuric  acid. 
By  the  two  former  all  the  reacting  substance,  and  by  the 
litter  nearly  all,  was  removed.  For  the  purpos 
'his   experiment    th  bubbled    slowly    through 

leoted    absorbent.     The    natural    deduction    from 
iperimente   is   thai    the  substance  in   question   is 
■t  hydrocarbon  so  unsaturated  as  to  react  easily  with  dilute 
iodine  solution  in  the  cold. 

An  attempt  to  procure  some  of  this  hydrocarbon  (mixed 
with   others)    was    made   by    passing  gas   through   tubes 
surrounded  by  a  freezing  mixture,   but   without    in 
Resort   was   therefore    had    to    the   formation    of    bromine 
compounds  in  the  following  manni  '  It 

gas.  from  which  most  of  the  sulphuretted  hydrogen  had 
been  removed,  was  passed  into  bromine  covered  with 
water  until  all  the  bromine  was  decolorised. 


The  oily  liquid  produced  was  washed  with  dilute  sodium 
carbonate  solution,  then  with  water  and  finally  dried  over 
calcium  chloride.  The  first  50  c.c.  obtained  in  this  manner 
were  fractionated  under  atmospheric  pressure  but 
decomposition  undoubtedly  took  place.  The  principal 
fraction  gave  on  analysis  the  following  result  : — 

Fraction    110     120    C. 

Pi  i   .-.  nl 

Carbon  30-44 

Hydrogen     

Bromine    65-90 

from  which  no  definite  conclusions  can  be  draw  n. 
A  further  quantity  of  the  oil  in  question   (200 

was  fractionated  under  reduced  pressure  (about  200  mm.) 
and  the  table  below  gives  the  results  obtained. 


Temp 

1'r.  - 
-lire 
mm. 

Sp.  cr. 
at 

al    Jo    C. 

Bromine 
per 
cent. 

v  1  - 
cnlar 

68  =  70 
34  .. 

-7      Sfl  .. 
95  .. 
96  -  99 

J  10 
■Jin 
190 
190 

1-883 
1-951 

1-50838 
1-51532 

1-62772 

72-2 

•  103-0 

t    ::■-: 

l^;-< 

{93-99  .. 

99-los 

108-120 

ISO 
190 

190 

1-981 

1-950 

211-2 
214-6 

Total  bromine  before  fractionations  7S.21  percent, 

ins.     t  Lime.      :  Direct  flam. . 

s  2 
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The  bromine  was  determined  in  a  sealed  tube  by  the 
method  of  Carius.  In  the  case  of  the  fifth  fraction  an  im- 
possible result  was  obtained  and  in  addition  to  silver 
bromide  a  considerable  deposit  of  metallic  silver  was 
1.  A  repetition  confirmed  this  result.  The  bro- 
mine in  this  fraction  was  therefore  determined  with  lime, 
when  normal  results   were  obtained. 

Cydo-pentadiene. — The  fifth  fraction  heated  in  a  sealed 
tube  for  6  hours  to  24(C  C.  with  0-880  ammonia  and  silver 
nitrate  gave  a  deposit  of  silver  and  a  distinct  mirror  ; 
a  blank  with  ammonia  and  silver  nitrate  gave  no  reduction. 
The  only  substance  with  which  we  are  acquainted  which 
would  l>e  likely  to  be  present  and  which  would  give  these 
reactions  is  cyclo-pentadiene. 


yCH=CH 

CH2<  I 

\CH=CH 


This  substance  was  found  by  Leather  and  Ross  to  be 
present  in  considerable  quantities  in  the  liquid  obtained 
on  the  compression  of  oil  gas,  and  it  has  also  obtained 
from  the  erode  benzene  from  coal  tar.  (Berichte,  22 — 916.) 
lis  probable  presence  in  illuminating  gas  may  therefore  be 
inferred.  Many  of  the  compounds  of  cyclo  pentadiene 
wore  investigated  by  Thiele  (Annalen,  314,  296)  and  for  the 
cis  modification  of  the  dibromide  he  gives  the  specific 
gravity  as  1944:!  at  14  —  4\  The  results  from  the  fifth 
fraction  given  in  the  above  table,  although  not  in  com- 
plete agreement,  principally  as  regards  the  amount  of 
bromine  present  are  sufficiently  so  when  taken  in  con- 
junction with  the  other  results  obtained  to  confirm  the 
presence   of   cyclo   pentadiene. 

The  other  fractions  are  probably  mostly  dibrom-deriva- 
tives  of  hydro-carbons  of  the  ethylene  series.  From  the 
residue  left  after  distillation  a  small  amount  of  a  crystalline 
sub-tame  was  obtained  by  extraction  with  alcohol. 
A  sufficient  quantity  could  not  be  obtained  for  analysis, 
but  it  may  possibly  be  the  trans-modification  of  dibroni- 
•  -vein pentadiene.     XI. P.  45° — 46°  C. 

The  first  runnings  of  the  light  oils  obtained  on  distillation 
jf  the  anthracene  oil  used  for  the  extraction  of  naphthalene 
from  the  gas,  gave,  when  precautions  had  been  taken 
to  remove  all  traces  of  sulphuretted  hydrogen,  a  liquid 
which  reduced  warm  ammoniacal  silver  nitrate  freely, 
indicating  the  presence  of  cyclopentadiene.  Another 
substance  which  might  be  present  and  would  react  with 
iodine  solution  is  isoprene.  This  does  not,  however,  as 
far  as  we  are  aware,  reduce  ammoniacal  silver  nitrate 
solution.  It  boils  at  37°  C  and  its  dibromide  has  a  boiling 
point  90—94°  C.  at  760  mm. 

The  foregoing  results  indicate  to  what  extent  the  iodine 
process  may  be  used  for  the  control  of  the  elimination 
of  sulphur  in  oxide  purification. 

Its  presence  in  carburetted  water  gas  was  well  shown 
under  the  following  conditions  of  experiment.  The  gas 
was  passed  through  toluene  kept  at  a  very  low  temperature 
by  means  of  liquid  ammonia.  The  toluene  was  then  placed 
in  a  distillation  flask  connected  with  a  receiver  and  0  tube 
cooled  to  -  15°  C.  On  warming  the  flask  (precautions 
being  taken  to  eliminate  sulphuretted  hydrogen)  to  about 
60°  C.,  a  distillate  was  obtained  which  when  warmed  with 
ammoniacal  silver  nitrate  strongly  reduced  it  with  the 
formation  of  a  silver  mirror. 

Lime  purification. — The  extraction  of  sulphur  by  the 
oxide  purifiers  proceeds  according  to  our  observations 
quite  normally,  showing  a  gTadual  decrease  in  the  amount 
of  sulphur  taken  up  from  commencement  to  finish, 
providing  that  there  is  no  change  in  temperature  due  to 
external  causes.  Lime  purification  is  by  no  means  so 
regular  in  its  action,  being  more  affected  by  the  composition 
of  the  gases  passing  through  and  also  considerably  by  the 
amount  of  moisture   present. 

Daily  tests  were  made  at  the  lime  purifiers  of  the  Burnley 
Corporation  Gas  Works  for  carbon  dioxide  and  sulphuretted 
hydrogen  during  a  period  of  three  months,  and  the  spent 
liine  from  each  box  was  subsequently  sampled  and  analysed. 
The  tables  expressing  these  results  would  occupy  too  much 
space,  but  some  typical  analyses  of  spent  lime  may  not  be 
without  interest,  although  we  were  quite  upabje  to  derive 


any  definite  informal  ion  on  the  theory  of  lime  purifil  atiofl 
from  tin-  results  obtained  up  in  this  point. 


Sulphur  by  bromine 
Sulphui  as  BOj 

^ulplmr  as  CNN      

Sulphur  as  Bulphid 
Free  sulphur   

sulphur    by    xalithatc 

Sulphur  by  ('anus    


Per 

lVr 

cant 

cent . 

2-81 

2-24 

0-19 

■  >  - 1  -  ■ 

0-84 

0-92 

o-HB 

0-48 

1-26 

0-44 

2-),-. 

2-57 

2-53 

2-55 

3 

4 

Per 

IV  r 

''■nt. 

cent. 

2-46 

2-.il 

0-16 

0-20 

1-05 

1-46 

0-49 

0-8! 

ll-ISd 

0-50 

2-87 

2-93 

2-90 

Per 

2-24 

0-18 

1-04 
0-16 
0-41 
2-54 


All  these  limes  were  thoroughly  sj>ent,  and  did  not  contain 
any  free  lime.  Tie-  amount  of  calcium  carbonate  varied 
from  63  per  cent,  to  70  per  cent. 

Lime  purification  is.  owing  to  the  number  of  reacting 
gases  present  and  their  variations  in  amount,  necessarily 
complex,  Buttertield  (The  Chemistry  of  <  !as  Manufacture) 
suggested  that  the  reactions  involved  might  1h-  l><-t 
understood  from  a  study  of  the  action  of  each  gas  indi- 
vidually. 

This  suggestion  we  have  in  some  measure  attempted 
to  cany  out.  A  certain  amount  of  work  in  this  direction 
has  already  been  carried  out  especially  by  Divers  and 
Shimidzn  (J.C.S.,  1884.  p.  270)  and  Veley  (J.C.S.,  1885, 
p.  478)  who  made  a  careful  study  of  the  compounds  pro- 
duced by  tin-  action  of  sulphuretted  hydrogen  on  calcium 
hydroxide.  The  main  points  of  their  experiments  may  lie 
summarised   as  follows  : — 

(1)  By  the  action  of  sulphuretted  hydrogen  on  calcium 
hydroxide  in  the  cold  with  nearly  three  parts  of  water, 
Ca(SH).;tiH.>0  is  formed  which  is  decomposed  on  warming 
even  in  an  atmosphere  of  sulphuretted   hydrogen. 

(2)  Ca(SH)(0H)  is  obtained  when  more  water  is  added. 

(3)  CaS  is  formed  when  sulphuretted  hydrogen  is  pa 
over  heated  calcium  hvdroxide,  and  is  soluble  in  wafer, 
forming  Ca(SH)(OH).  ' 

ili  Sulphur  reacts  with  Ca(SH)(OH)  to  fonn  poly- 
sulphides  which  decompose  in  the  presence  of  oxygen  to 
form  thiosulphates. 

(5)  Carbon  bisulphide  has  no  action  on  calcium  Mil- 
phide. 

Following  these  lines  we  have,  using  commercial  lime, 
repeated  some  of  the  above  experiments. 

Drj  sulphuretted  hydrogen  was  passed  through  precipe 
tated  calcium  hydrate  suspended  in  about  four  parts  of 
water  and  maintained  at  a  temperature  of  40"  C.  till  no 
further  increase  in  weight  was  observed.  Precautions  were 
of  course  taken  to  prevent  loss  of  moisture  in  this  and  in  all 
subsequent  experiments.  A  percentage  increase  in  weight 
of  36-4,  calculated  on  the  amount .  .f  calcium  hydrate  taken, 
was  obtained.  Theory  for  Ca(SH)'OH)  would  require 
45-8  per  cent.  Carbon  bisulphide  was  then  passed  througl 
the  above  until  no  further  increase  in  weight  was  obtained. 
The  amount  taken  up  was  equivalent  to  24-4  per  cent,  of 
the  calcium  hydroxide  originally  taken.  During  the 
passage  of  carbon  bisulphide  some  sulphuretted  hydrogen 
was  evolved.  The  solid  and  liquid  remaining  in  the 
tube  were  separated  and  analysed  with  the  following 
results  : — 

Liquid  portion  which  was  of  a  reddish  colour : — 
Per  cent. 

Total  solids    15-0 

Sulphur  by  bromine     35-3  of  total  solids. 

Sulphur  by  Carius    51-3        „  „ 

Sulphur  as  sulphide 26-0        „  „ 

Caliium  as  CaO 52-6        „ 

Solid  portion  :— 

Sulphur   0-77 

Free  sulphur 0-30 

Remainder,  calcium  hydroxide. 

We  have  proved  experimentally  that  oxidation  by 
bromine  does  not  affect  carbon  bisulphide  therefore 
the  difference  between  the  bromine  and  Carius  methods 
i-  die-  to  carbon  bisulphide.  This  is  confirmed  by  the 
results  obtained  by  the  xanthate  method. 

The  am. unit  of  sulphuretted  hydrogen  absorbed  showed 
that  3-8  grama  of  Ca(SH)(OH)  were  present  in  the  solution. 
From   the    fact    that   0-959  grm.    of   carbon    bisulphide 
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II .in.!  I  lull     it 

i   (o  ii   basic,   thii  oai  bonati  would 

i.i  got  i-iili  i      .ii  :;  '.  i    i  iccDi  ling  to 

two   following    i     Formed. 
i  ,  mi    ...   -     i  BCa  OH    ,'  .n  8| 

|.i..l.il.|\    I. .nil.. I    according    l<> 
ll    the    follu  ll -  : 

(1)  SI  'i    ,  .mi    .....     ,  H.s 

..nil.  2CaCS,  t  Ca(OH),+  ir^Si 

13  H  |  .  in       M  .nSII  hi  ill) 

.  C'«(SH)o  sh  >nl. I    ■.'.•  ii  b  I  in.  ■  i  in     ol 

.. nl... ii   in  -..||.l...l.  .       Krnm    .   ..  intion   :'.    In  grms.   should 

.I...!       'I'll.'    results    obtained    .in'    therefore    is 

•  ■..-    uiili    lb-'    lir-i    equation.    I.  hi.,    only    very 

Ij   lowei   Hi. hi  iln    ;li 

i  w  li.ii     imil  ii    . '\|..'.  inn  nl      were  -  onducted, 

in  which  the  amount   nl   water  present   with  the  calcium 

■    was  Mm.'. I.     Thej  may  I"1  summarise?!  us  under, 

expressed     i      [jerccnl  age    ini  reasea   on 

the  wei   h I hydiate  taken. 


i    tiir.-     

ratlin1  ol  experiment      

.-.-,    per    .-'nl  .    .in.  r    pa 
sulphuretted  hydrogen  for 

two  hours    

eight   hours 

thirty-six   hours  .  . 
I.  bisulphide  per  cent,  absorbed 


I 

2 

IS  c. 

12-2 
IB   c. 

14-5 

t  l-s 

10-8 
17-4 

0'4 

0-0 

29-S 

i'.u   C. 


25-1 

:in-7 

0:1-0 

—4-2 


With  calcium  hydroxide  containing  10  per  cent,  oi  water, 
tin-  variations  in  the  amounts  of  sulphuretted  hyd 

I  are  slight.  The  reaction  i-  nl  first  energetic 
but  rapidly  deoreases  in  intensity.  It  is  farther  Bhown 
thai  »iili  more  water  more  sulphuretted  hydrogen  is 
absorbed,  especially  at   somewhat   elevated  temperatures. 

\ ding    to    Veley.  dry  calcium  hydroxide   gives   at 

80  C  with  sulphuretted  hydrogen,  the  theoretical  yield  of 
Mlcitim  sulphide.  Tliis  is  probably,  to  a  certain  extent, 
in.  i.'K  a  question  of  the  amount  of  water  present. 

Tblis   CaS     II. .n     Ca(SH)(OH)   and 

0b  8H    "ll       ILS  J  t'alSH).,      II..O. 

The  lu.mi  nt  equilibrium  must  therefore  depend  on  the 
■mount  of  water  and  sulphuretted  hydrogen  present. 
Farther  than  this,  the  absorption  of  carbon  bisulphide 
depends  likewise  on  the  amount  of  water  present.  The 
reasons  for  this  are  fairly  obvious,  viz.,  calcium  sulphide 
irb  carbon  bisulphide, calcium  sulphydrate  ran 
only  absorb  so  long  as  water  is  present,  and  Ca(SH)(OH) 
can  be  formed. 

During  tins  reaction  water  would  be  gradually  removed 
from  the  Bphere  of  Influem  i  and  no  further  I'S,,  absorl  ed  ; 
this  is  well  illustrated  in  the  rase  oi  example  3. 

There  is  an  actual  loss  ol  weigh!  probablj  dne  to  the 
fact  that  Ca(SH)2.Aq.  is  decomposed,  with  the  evolution 
of  sulphuretted  hydrogen,  when  an  inert  pas  is  passed 
through  it.     I  Divers.) 

it  is  probable  thai  thiosulphates  are  no!  formed  in  the 
ueuuuce  of  water  alone  but  that  oxygen  is  also  required 
.  iwn  by  Divi 

When  carbon  dioxide  is  passed  for  three  days  through 
calcium  hydroxide  containing  12  percent,  of  water,  whioh 
has  been  treated  with  sulphuretted  hydrogen  until  it 
Contains  the  equivalent  of  14  per  cent,  of  sulphur,  the 
sulphur  i<  re. lured  to  fi-9  per  cent.  A  nimilat  experiment 
with  Ca  S|l  i  ill  solution  gave  approximately  the  same 
result.  This  shows  that  although  mi  si  of  the  sulphuretted 
hydrogen  can  be  driven  off  bj  carbon  dioxide,  neverthe- 
less the  whole  of  it  could  not  be  eliminated.  This  points 
to  the  probable  formation  ol  a  stable  sulphur  compound 
Thai  such  substance  is  firmed  in  both  the  solid  state 
and  in  solution  shows  thai  il  nni-t  be  soluble  and 

rech  formula  as  Ca(SH)(HCOj)  correspondii 
substituted  calcium  bicarbonate. 

Divers  mentions  thai  calcii  □    carbonate  can  be  decom- 
■.    sulphuretted    hydrogen.     We    find    that    when 
this  gas  is  passed  through  dry  precipitated  calcium  ca 

i  hours,  the  final  product    contains    1   pel   cent,  of 


sulphur.     Although    ibis   amount    al    in  i      ighi 

vcrj     iii.ll  ii     Influence  may   not   be  without   bum inci 

(oi  ii  the  action  of  carbon  dioxide  on  the  ml]  I 

not  to   ome  extent  .....  .  ible,  none  of  thesi  could  be  found 

in  1 1..   upon!  lime. 

In  conclusion   we   beg  to  acknowledgi    tl 
rendered  by  Mr.  Frank  Maudsley,  B&.,  K  I  I 

Ills.    I    SSI..'.. 

The  i'iiuii.mv.  did  not  considei  the  que  lion  ol  Iho 
purification  ol  gas  by  lime  bad  been  dealt  with  as  fully 
as  ii   should  have  been  In  the  past,     in  ■       the 

method  was  largely  one  ol  rule  ol  thumb.     He  thought 

the  process  oi  purification  by  lime  was  doomed,  -  n  .1 1 

0 1  ii    greater  expense  and  because  the  qui  Btion  of  sulphur 
compounds  In  gas  was  not  now  ao  important  owing  to  the 
useol  the  incandescent  burner.     Hei  himself,  had  1  btairied 
via     good    results    in    eliminating    sulphur    compoi 
by  passing  gas  through  aniline,  the  Pip]  ig  and  Tra<  hmann 

process,  though  this  also  wai    1 ixpensive    a   method. 

With  regard  to  purification  by  oxide,  the  apparatus 
mentioned  was  one  he  bad  Been  used  in  Philadelphia. 
Ii  was  a  small  apparatus,  and  though,  perhaps,  not  giving 
strictly  accurate  but  only  comparative  results,  it 
was  sufficiently  simple  to  put  in  the  bands  of  a  man 
who  bad  no  chemical  knowledge,  and  could  be  used  by 
an  intelligent  purifier  foreman.  The  principle  .1  the 
apparatus  consisted  in  titrating  Hio  c.c.  of  gas  with  a 
standard  solution  of  iodine  until  the  blue  starch  colour 
was  obtained.  He  did  not  think  purifiers  were  listed 
so  much  as  they  should  be.  They  were  frequently  dropped 
when  they  were  still  working  with  as  mu<  h  as  80  per  cent. 
of  their  efficiency,  because  of  small  traces  of  sulphuretted 
hydrogen  passing  out  of  t be  last  box. 

Dr.  Gilbert  Fowler  said  it  occurred  to  him,  when 
Dr.  Ross  was  describing  the  iodine  method  for  determining 
sulphuretted  hydrogen  in  the  gas.  whether  better  results 
could  not  be  obtained  by  the  method  which  was  used  for 
for  determining  small  quantities  of  sulphur  in  sti  el. 
where  a  series  of  dilute  standard  solutuns  of  had 
acetate  was  used.     It  was  found  thai  one  of  the  solutions 

became   saturated    with    bad    sulphide   before   aiu.lh.  r  one 

became   decolorised,   and    consequently    by    reading    off 

the  number  ol  lubes  which  were  blackened,  or  partially 
blackened,  a  good  idea  of  the  amount  of  sulphuretted 
hydrogen  could  be!  obtained.  He  enquired  whether  the 
hydrocarbon    mentioned    possessed    explosive   properties 

owing    to  cyclupontadicne    being    present. 

Mr.  Buckley  agreed  with  the  Chairman  that  purifiers 

should  receive  greater  attention  than  was  usually  given 
them. 

.Mr.  V.  S.  Sinn  ATT  inquired  if  the  authors  of  the  paper 
had  found  any  compounds  of  ferric  hydrate  .similar  in 
composition  to  bydroxy-snlphydrates  of  (allium-  It 
was  [Hissible  that  the  oxide  purifier  also  removed  carbon 
bisulphide,  with  the  formation  of  ci  mpounds  similar  to 
the  lime  compounds. 

Mr.  Race,  in  reply,  agreed  with  the  Chairman  that  (he 
removal  of  sulphur  compounds,  other  than    sulphuretted 
hydrogen,  was  not  so  important  as  formerly,  on  account 
of   the   smaller   quantity   of   gas   used    by    incandescent 
burners.      In  the  case  of  coal  gas  i lie  amount   of   carbon 
bisulphide  present  might   vary  up  to   IS  or  2"  grains  per 
inn  cubic   feet.     There   was  no   reason    to    Jupp    •     'hat 
earl. incited    water  gas    contained    any.    so  that     in    D 
works    where   a   reasonable    jerccntage   of    watei    gas    was 
used   (up  to  25  or  :in  per  cent.)  the  amount 
reduced  to  an  almost   negligible  quantity.      With  rej 
to  the  constant   for  the  oxide   purifier  dr  ccal  gas.  if   15 
grains  were  subtracted  from  all  readings,  results  would  be 
obtained  which  would   be  exact   enough  for  all  practical 

-.      For  carl.uietted   watei    |  I    was  value- 

less.    The    present    tendency   was   to    pass   the   coal 
through   oxide   purifiers   without    lime,   and   to   pass   the 
carburetted   watei    gas,  which  contained   a   much   higher 
percentage  of  carbonic  a<  id.  through  lime  purifiers  only. 
T(„.  .out  of  sulphuretted  hydrogen  winch  was 

pre-,  nt  in  this  eas  would  I  ■■  removed  by  the  lime,  unless 
worked    to    its   full    oarbonating    power.     The    Chairman 
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had  refermi  to  the  practice  of  engineers  and  mana. 
taking  off  the  first  taker  of  oxide  purifiers, when  the  si  i 
taker  just    commenced   to   shon    sulphuretted    hydrogen 
by  the  lead  paper  teat.     There  was  another  point  to  I 
taken  into  account.     When  the  seoond  takei  commenced 
show   sulphuretted   hydrogen   the   first   taker  rapid)] 
showed  an   increase   in   pressor*.      A  box  900  sq.  ft.  in 
area  and  passing  two  million  cubic  feet  per  day  gave  one 
inch  of  back  pressure  when  in  good  working  condition, 
hut  when  sulphuretted  hydrogen  was  passing  the  second 
taker,  three  and  four  and  sometimes  as  much  as  nine  inches 
of  hack  pressure  were  obtained. 

In  reply  to  Dr.  Fowler,  the  colorimetric  test  for  sul- 
phuretted hydrogen  in  coal  gas  was  very  old,  but  lead 
sucrate  was  used  instead  of  the  suggested  lead  acetate 
solution.  The  gas  was  passed  into  the  solution  until  a 
standard  tint  was  obtained.  Harcourt's  carbon  bisulphide 
test  was  on  the  same  lines,  platinised  asbestos  heated 
to  400  I',  being  used  to  reduce  the  carbon  bisulphide. 
It  was  certain  that  cyclopentadiene  was  explosive,  but 
such  a  gas  as  that  obtained  from  the  compression  of  oil 
gas  would  contain  many  other  hydrocarbons  which  were 
also  explosive. 

Mr.  Race  stated  that  they  had  not  investigated  the 
point  raised  by  Mr.  Sinnatt.  but  that  ferric  sulphydrates 
were  probably  formed  in  the  same  way  as  those  of  calcium 
and  that  these  would  react  with  carbon  bisulphide,  thus 
accounting  for  the  slight  loss  of  carbon  bisulphide 
invariably  found  in  oxide  purification. 

The  authors  then  described  in  detail  an  apparatus  f. >r 
the  estimation  of  carbonic  acid  in  air  or  gas.  and  with 
which  they  had  made  some  thousands  of  analyses  whilst 
investigating  the  air  in  the  schools  of  Burnley  ;  the  chief 
constituent  of  the  apparatus  was  a  self. filling  pipette. 


Yorkshire  Section. 


Meeting  held  at   York,  on  Monday.  April  25tt,    191U. 
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THE  SYNTHESIS  OF  A  GLAZE,  GLASS    OR  OTHER 
COMPLEX  SILICATE. 


Part  V. — Thb Trifle-oxide  Mixtures  of  Soda.  Lime, 
Alumina   and  Silica. 


BY    JOHN     W.    COBB,    B.SC. 

The  double  oxide  mixings  in  the  synthesis  of 
Na2O.CaO.Al.2O!10SiO.>  were  discussed  in  Parts  I.— IV. 
(this  J..  1010"  pp.  69."250.  335,  399)  and  the  next  Btep 
was  the  investigation  of  the  triple-oxide  mixings,  in 
accordance  with  the  scheme  explained  in  Part  I.  The 
possible  triple-oxide  mixings  were  NajO+C'aO-j  Al .,< ) ,. 
Na„0+  CaO+  10SiO2.  Nn..o  Al.,03+  lOSiO,  and  ~ 
CaO-r-AI2O3-t-10Si02, 
and  they  were  taken  in  that  order. 

Soda,  lime  and  alumina  i\aJ>  CaO+Al203). — Tins 
mixing  was  made  up  as  Na2C'03-j -(.'at'03.+ Al2Oa.  from 
alumina  and  the  carbonates  of  soda  and  lime;  it  was 
heated,  extracted,  and  analysed,  and  the  results  un- 
collected in  Table  XIII. 

The    methods   of    heating,   extracting,    and  an 
already  explained  were  again  used,  and  the  headings  foi 
the  tables  were  employed  with  the  same  meanings. 

From  Table  XIII.  it  is  seen  thai  a  little  soluble  alumina!  e 
had  formed  at  800°  C,  that  at  1100"  the  whole  mass  had 
become  completely  soluble  in  normal  hydrochloric  acid, 
and  that  at  the  highest  temperature.  1300°.  a  little  of 
the  alumina  had  again  become  insoluble.  Generally,  the 
interaction  was  such  as  might  have  been  expected  from 
the  results  previously  obtained  foi  .Vc.O  ■  Al2ti.,.  and 
Oa0+Al203;  the  miss  was  endowed  with  no  new  property 
by  its  triple-oxide  composition.  A  soluble  acuminate  mass 
formed  completely  at  IKjO.  ami  -lightly  dissociated  al 
1300°,   as  found     witn    the     N'a.ii     A  !.,(>.,    mixing;     the 


volatilisation  of  soda  in  quantity  also  oc<  urred,  amounting 
to  about  hall  that  originally  present  in  the  long  perioa 
heating.  In  that  heating  again,  the  feebleness  ol  alumina 
as  an  aeid  in  ibis  combination  was  evident  from  the 
presence  ol  H>-"  per  cent,  of  sulphur  trioxide.  ab 
from  the  furnace  gases.  The  mixing  throughout  ma 
only  slightly  coherent  ;  there  was  no  fusion.  The  sods 
would  fuse  at  850°  and  the  melt  would  dry  up  as  the 
much  less  fusible  abominates  formed. 

Soda,  lime  and  silica.  The  triple  oxide  mixture 
examined  was  Na.,l  I  ,  Cad  -UiSiO..  and  it  was  made  up 
as  Xa_,(  (),  CaCO.  IOSiO?,  heated  and  exti 
The  analyses  are  collected  in  Table  XIV.  and  Curve. 
6,  7,  and  S.  display  graphically  the  principal  results  for 
this  and   following  triple-oxide   mixtures. 

Following  the  course  of  interaction  from  Table  XIV.  ■ 
at  800c  C.  a  little  soluble  silicate  had  formed  bul 
of  the  lime,  and  nearly  half  the  soda,  had  become  insoluble, 
indicating  at  this  very  early  stage  the  commencing  I 
tion  of  an  insoluble  silicate  mass  containing  soda  and 
lime ;  the  mixing  was  hardened.  As  the  temperature 
rose,  the  soluble  silica  did  not  increase,  but  remained  at 
about  the  same  figure  throughout;  the  lime  and' soda, 
however,  rapidly  became,  insoluble;  at  1000  only  one- 
sixth  of  the  lime,  and  one-twentieth  of  the  soda  remained 
soluble,  and  at  1150°  these  were  reduced  to  the  small 
proportions  of  0-1  per  cent,  lime,  and  0-2  per  cent.  soda. 
with  the  mass  in  stony  fusion  and  honeycombed.     Heating 

further  to  1300°  made  little  difference.     The  long  | 

heating  was  also  almost  completely  insoluble  ;  it  contained 
more  soluble  lime  than  the  short  period  heatings  from 
1150°  upwards,  probably  because  some  of  it  was  converted 
into  sulphate  in  the  early  stage  of  the  burn  by  the  furnace 
gases,  and  the  formation  of  silicate  from  that  compound 
was  slower  than  from  lime  or  the  carbonate.  There  was 
no  sulphur  trioxide  left  in  the  heating  at  the  end  of  the 
burn. 

The  significance  of  these  results  can  only  be  gauged 
by  comparing  them  with  those  already  obtained  for  the 
double-oxide  mixings,  Na2O+10SiO2  and  CaO-lONiO,. 
The  mixing.  Na20+ CaO-f  10SKC.  may  be  regarded  as 
formed  by  the  addition  of  any  one  of  the  oxides  to  the 
double  oxide  mixing  of  the  other  two.  The  introduction 
of  soda  to  the  mixing,  CaO+10SiO„,  caused  the  lime, 
even  at  the  lower  temperatures  of  heating,  lo  become 
partially  insoluble,  and  at  the  higher  temperatures  com- 
pletely so.  whereas  in  CaO-fTOSiU.,  it  was  completely 
soluble  throughout.  The  soluble  silica  at  the  higher 
temperatures  was  also  eliminated,  and  the  mass  as  a  vv  holt- 
was  rendered  much  more  fusible.  The  lime  was  brought 
into  combination  with  the  mass  of  sdica  (and  soda), 
whereas  in  CaO+10SiO.,  the  chemical  union  of  lime 
and  silica  had  been  restricted  to  the  small  proportions 
represented  by  the  non-resistant  compound.  CaO.SiO^, 
the  mass  of  the  silica  being  left  free  (this  J.,  1910,  Part  1 1  . 
254).  That  the  addition  of  so  soluble  an  oxide  as  soda 
should  be  the  means,  of  imparting  the  quality  of  high 
insolubility  is  rather  curious. 

Addition  of  lime  altered  the  Na.,O  +  10SiO2  results  in  a 
significant  manner  by  stopping  the  conversion  of  soda 
into  the  soluble  silicate,  Na20.4SiO.,,  and  substituting  the 
formation  of  an  insoluble  compound  of  lime  and  soda 
with  silica  ;   the  fusibility  was  also  increased. 

The  Na2C03+CaCOa  mixture  was  rendered  re-istaut 
to  acid  attack  and  non- volatile  by  the  introduction  of 
silica.  No  comparison  between  Na20-|-CaO+Al20, 
and  N'a.,O+CaO+10SiOi,  is  necessary. 

The  properties  of  the  triple-oxide  mixing  (heated) 
were  so  different  from  those  of  any  double-oxide  mixing, 
or  from  any  average  property  of  double-oxide  mixings 
and  oxides,  that  the  formation  of  a  triple-oxide  compound 
of  soda,  lime,  and  silica,  was  strongly  suggested,  a  com- 
pound with  all  the  properties  of  a  glass  or  glaze  with  which 
this  study  is  concerned,  viz.,  non-volatility  and  fusibility 
when  hot,  and  resistance  to  acid  when  cold. 

Further  evidence  was  obtained  by  heating  a  mixtnn 

of  the  formula,  N'a.su,  -  CaS04+  10SiO2,  in  a  current  of 

drv  air  las  already  de.-ctil.eil.    i'urt    I.)  to  determine  the 

temperature  of  evolution  of  sulphur  oxides;    that  tern- 

ore  was  found  to  be  930     950   C.     The  temperature- 
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Tablk  XU1. 
Soda,  time  and  alumina  (Xn/'D,  t-CaCO,  +  Al,0,). 


tJa.0  jim  pet  cant. 

\  ,    .   .1      I  .    ,1   II,    .     VI    n,  .■..,,!  mi  'u','l',":  ll 

2b-8  '.', 


v,  u  28-2  per  'in' 
Na,0  +  CaO+AltO       >i  '  in,         i  hi  i  ■  ■  i 

•'    I'.-i      .. 


Wh.r.' 

Inn. 

(hounl. 

Ti'in|i. 

Bolnbli 

Total 
Insoluble 

Appearance. 

V.I,     , 

I     .. 

Al.O, 

Mi.lll- 

Worka 

i  urn  !■  e 

| 

i 

blank 

,, 

nun 
1300 

20-2 

Ji-ii 
21-8 

-''•2 

17-- 
17-5 
17-6 

19-8 

•29-1 

lr:u  is 

60-0  i 
49-«  1 
l'»-7 

38-0 

32-8~| 

34-a  - 

none 
none 
0-8 

slightly  cohen  nt 

Contained  l  Oi 

No  CO,  oi    BOi.    Or lie   slightly 

glued  above  mixing, 
[niol  iii.i  mi,  d  U»0    with  tracea  oi 

CaO  ami  Na,0. 

24 

1160 

11-9 

20-0 

38-9 

18-6 

1.  contained  AI»0,  with  traces  of 
SO,  its-3p.i    Total  soluble— 87-1  p.c. 

Table  XIV. 
Soda,  lime  and  silica  (Na.COj+CaCOj+lOSiOj). 


I  Nil)  7-7  per  cent. 
da,CO,+CaCO,  +  10SiO,  contains    ^j   *'^ 

in    ii-o  " 


N  i  i  i    -•.: 
Na,0  +  CaO +10S1O,  contains       CaO  7-8 
I  SH    ■  83-6 


Soluble  in  HC1. 

-hi 

SiO, 

Total 

w  ben 

Ti 

[boars) 

Temp 
C 

in 

\  ,.i  0 

total 
soluble. 

Total 
soluble. 

insolubli 

• 

Appearance. 

N   ,11 

i  ■,,.. 

Sid, 

blank 

7-2 

6-8 

Muffle 

l 

300 

1-0 

5-8 

trace 

hardened 

ted  CO, 

411 

5-8 

0-8 

■2-1 

2-9 

83-4 

duplicate  extraction 

Injeetoc 

1 

1 

11-4 

1-1 

— 

1-8 

1-8 

3-3 

95-9 

stony  fusion  much 

-drunk 

no  CO,. 

•■ 

l 

1150 

11-2 

11-2 
■>-_■ 

0-1 

— 

1-3 

1-3 

1-6 

983 

-I ,,n\  fusion  -lt\ . 
honeycombed. 

■ 

l 

1  100 

0-1 

trace 

1-4 

1-4 

1-7 

98-5 

stony  fusion  alty. 

honeycombed. 

ll.-J 

— — 

stcitiv  fusion 

,,,,,  -ii  . 

furna.  .- 

24 

1150 

0-2 

0-9 

trace 

1-1 

1-1 

2-2 

98-5 

liiini-yi'nmln'il 

•  Determined  by  direct  weighing. 


Table  XV. 
Soda,  alumina,  and  «ilica  (Na2COs+Al2Oa+ 10SiO2). 


i  Na.o     7-7  per  cent. 
Na,CO,  +  Al,0, -HUSK);  contains    r^J0*  )%% 

[cot   '5-5    ;; 


1  Xa,o    8-1  per  c« 
Na,O+ALO,  +  10SiO..  contains  I  A1,0,  13-4 
ISiO      78-6 


■bare    ]  Time 
ihours). 

Temp. 

Soluble  in  HC1. 

SiO, 

in 

Na-uO, 

SiO, 

total 
soluble. 

Total 
soluble. 

Total 
insoluble. 

Appearance. 

Xa-jO       Al;Oj      SiO, 

Muffle             1 
bjnaoe         24 

Blank 

- 

1000 

1150 

1300 
11511 

6-1 
6-9 
0-8 

0-8 

0-8 

1-0 

0-2 
1-0 

0-8 

1-8 

0-4 

0-3 
0-5 
0-6 

0-6 

1-3 

0-2 

3-6 
0-9 

0-8 

0-7 

0-6 

0-3 

4-1 

1-5 
1-4 
2-0 
0-8 

6-4 

11-2 

3-3 

2-8 

4-4 

2-2 

93-6 

88-8         hardened. 

96-7  •>     hardened 

96-7t) 

97*2         very  bar,! 

tused. 
95-6         stony  fusion. 

97-8'  (    Btony  i" 
97-2t  1     slightly 

honeycombed 

Na,01'                      rtiial. 

•by  din                   "  rmlned 
tfo  < 

•by  di 
fdeten 
SO,  =  0-4  i»r  cent. 

G10 
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for  the  double  oxide  and  triple-oxide  mixings  may  be 
compared  thus  : — 

NfctSO.  +  CaSOi    evolved    sulphur  oxides   at    1080 — 1100°  C. 
PK  +  SSPi  „  }080   -1100   C. 


,  +  lOSiOs 
Xa,SO«  +  CaSOt+niSio_ 


iooo — 1080  i 

930 — 950°    C. 


The  low  temperature  recorded  in  the  last  case,  indicated 
an  affinity  of  silica  for  a  mixture  of  soda  and  lime,  greater 
than  that  displayed  fur  soda  or  lime  separately,  and  so 
confirmed  the  formation  of  a  real  triple-oxide  compound  : 
it  suggested  also  stability  as  a  property  of  the  compound 
formed. 

In  the  mixtures  heated  and  extracted  (Table  XIV.  1. 
the  soda  and  lime  were  present  as  carbonates,  and  the 
formation  of  the  triple  oxide  compound  at  a  much  lowei 
temperature  than  with  the  sulphates  is  easily  understood 
and  has  been    explained    earlier   in    the    paper  (Part   I.). 

Soda,  alumina  and  silica.— The  next  triple-oxide 
mixing  for  investigation  was  Na,0+AlsO,-f  10SiOa ; 
it  was  made  up  in  the  form  Na2CO»-fAl£O,+10SiO2, 
heated,  extracted,  and  analysed.  Tho  results  on  analysing 
the  extract  are  collected  in  Table  XV. 

Following  the  course  of  interaction  from  Table  XV. 
a  little  soluble  silicate  had  formed  at  800°,  but  at  1000' 
this  was  lessened,  the  mass  hardened,  free  from  cat  lion 
dioxide,  and  almost  insoluble.  The  change  was  radical 
and  higher  temperatures  did  not  make  anything  like  the 
same  chemical  difference;  there  was  at  those  higher 
temperatures  no  further  quantity  of  soluble  silicate,  or 
aluminate,  formed,  but  a  little  persisted,  about  3  per  cent.  ; 
the  soluble  matter  was  rather  higher  than  for  Na20-f 
CaO+10SiO2. 

The  heating  was  very  hard  at  1150°,  and  in  stony 
fusion  at  1300°.  The  long  period  heating  at  1 150°  was  also 
in  stony  fusion  and  honeycombed  somewhat  in  addition. 
It  contained  only  2-2  per  cent,  of  soluble  matter,  but 
rather  more  soluble  soda  than  the  other  heatings  above 
1000°.  The  explanation  is  probably  the  same  as  in  the 
case  of  Na.O-fCaO-f  10SiO2,  biz.,  the  formation  of  sulphate 
at  «n  early  stage,  more  slowly  decomposed  than  the 
carbonate  later.  This  triple  oxide  mixing  showed  the 
same  marked  characteristics  as  Xa2O+C'aO+10SiO: ; 
it  formed  an  almost  insoluble  mass  hardened  but  not 
fused  at  an  early  stage  of  the  heating,  which  persisted 
and  fused  at  a  later  stage,  and  no  soluble  silicate  or 
aluminate  formed  in  quantity  at  any  time.  It  had 
qualities  essential  for  a  glaze,  which  all  the  double-oxide 
mixings  lacked. 

Considering     the     results      for     NatO+ A1,0,+  lOSiO, 

systematically,  the  first  mode  of  regarding  it  as  formed 
♦iom  ALOj-f  10SiO2,  by  the  introduction  of  Na„0.  displays 
the  quality  of  fusibility,  at  something  like  glazing  tem- 
peratures, as  conferred  by  the  soda.  Another  alteration 
induced  was  the  formation  of  a  small  quantity  of  soluble 
compounds  of  alumina  and  silica  with  soda,  which 
diminished  rapidly  on  further  heating.  The  addition  of 
alumina  to  Na,0+  10SiO2  was  chemically  as  important 
as  that  of  lime,  previously  discussed,  and  caused  the  same 
changes,  the  formation  of  soluble  sodium  silicate  was 
prevented,  and  a  stable  resistant  mass  was  formed  at  a 
comparatively  low  temperature,  and  persisted.  The 
fusibility  was  also  increased. 

The  addition  of  silica  in  quantity  to  Na20+Al203 
conferred  U]>on  it  the  desired  qualities  of  fusibility  and 
stability,  with  resistance  to  acid  attack.  Comparing 
with  Na,O-fCaO+10SiO2  the  mixing,  Xa2G+Al„03+ 
lOSiO.,.  again  established  the  triple-oxide  compound  as  a 
complete  glaze  unit,  although  in  the  latter  case,  the 
resulting  melt  was  not  quite  so  chemically  resistant. 

It  is  interesting  to  note  that  the  common  salt  glaze> 
as  formed  by  the  action  of  volatilised  salt  on  clay  surfaces- 
is  the  industrial  counterpart  of  the  resistant  fusible 
obtained  from  soda  silica,  and  alumina  in  the  experiments 
just  described.  Confirmation  of  the  existence  of  a 
triple  oxide  com))ound  was  obtained  as  in  the  ease  of 
Na2O-r-CaO-r-10SiOj  by  determining  the  lowest  tempi  ra 
tore  of  evolution  of  sulphur  oxides  from  a  mixture. 
Na2SO,-fAl2O,-|-10SiOj :  it  was  found  to  be  much  lower 


than  any  corresponding  temperature   for   the   constituent 
double  oxide  mixtures,   thus  : — 

Na-.SU,  evolved  sulphur  oxides  at  lino —1220°  C. 

Xa."so»  +  Al»Oj        „  „  1110°— 1130   r 

Vi'so,  +  10SiOs      „  „  1110°— 1130°  C. 

NatSOt  +  AljOa  +  lOSiOj  „        935°— 955°  C. 

The  high  chemical  affinity  indicated  by  the  cousiderabli 
lowering  of  the  decomposition  temperature  of  sodium 
sulphate,  was  taken  as  confirming  the  formation  of  a  ! 
-table  triple  oxide  compound;  it  could  not  be  explained 
by  the  direct  action  of  either  the  silica  or  alumina  on  the 
sulphate. 

time,    alumina    and    silica. — The    triple    oxide    mixing 
('a(l  +  Al.,(l.,4  lOSit).,.     was      made      up     in      the     fo 
CaCO,  |  AlaOs+10SiO2,  heated  and  extracted  ;   the  result- 
of  analysis  are  collected  in  Table  XVIa. 

From  Table  XVIa  it  is  evident  that  interaction  coin 
meneed  feebly  about  800°.  and  up  to  1200    was  marked  b 
steadily   growing   formation   of   non-resistant    compounds 
of   lime    with   silica   and   alumina,   the   total    quantity   ol 
srluble    matter   rising   and   the   mass   hardening   slightly. 
The   1300°  heating  snowed  a  great   change  ;     the   soluble 
lime,    silica,    and    alumina    had    practically    disappes 
and  the  mass  had  become  insoluble  to  the  extent  of  99-7 
per  cent,  and  gone  into  sugary  fusion. 

Assuming  that  all  the  lime  in  the  1200"  heating  had 
gone  into  combination,  which  seems  justifiable  since  about 
three-fourths  of  the  calcium  sulphate  in  the  sulphate 
mixing  (v.  Table  XVIb  following)  was  decomposed  at 
that  temperature,  a  formula  may  be  cal<  ul.it. d  for  t hi- 
soluble  matter,  as  l-4CaO0.2Ai203.Si02.  Calculation 
from  the  long-period  heating  at  1150°  gives 

l.lCaOO-lbALGvSiO. 
as  the  formula  of  the  soluble  matter,  which  is  evidently 
of  a  highly  basic  composition,  compared  with  the  original 
mixing,  and  resembles  the  products  of  lime  with  silica  and 
with  alumina  in  double-oxide  mixings. 

The  introduction  of  lime  into  the  Al2O.,-(-10SiO2  mixing 
had  effected  the  early  formation  of  some  non-resistanl 
silicate  and  aluminate,  which  disappeared  later,  and  had 
endowed  the  mass  with  much  greater  fusibility  at  higher 
temperatures.  Boudouard  (J.  Iron  and  Steel  Inst., 
1905,  374)  determined  the  cone  fusion  points  of  mixtures, 
CaO.ALOj,  Ca0.6Si02,  and  CaO.Al203.6Si02,  as  15110", 
1780°,  and  1470°  C.  resj)ectively,  which  marks  plainly  the 
fluxing  effect  of  introducing  anyone  oxide  into  the  mixing 
of  the  other  two. 

The    addition    of    silica    to    the    mixing,    CaO-i -A! . ". 
lessened  tho  amount  of  calcium  aluminate  formed  at  any 
stage,  and  resulted  at  1300°  in  the  production  of  a  resistant 
and  fused,  instead  of  a  non-resistant  and  unmelted,  mass. 
More  striking  was  the  effect  of  alumina  brought  into  the 
CaO+10SiO2  mixing.    Up  to    1200°  C.    there    was   some 
soluble  aluminate  formed  along  with    the  soluble  silicate, 
but   nothing   more  noteworthy.     At    1300°,  however,  the 
lime,  instead  of  being  completely  soluble  and  combned 
with    silica   as    the    non-resistant   compound,    CaO.SiO. 
was   found    completely   insoluble,    together    with    equally 
insoluble  alumina  and  silica.     It  became  evident   that  I 
triple  oxide  compound  had  formed  with  this,  as  with  tin 
two  preceding  triple  oxide  mixtures,  but  at  a  much  higher 
temiieraturo  ;   this  triple  oxide  compound  of  lime,  alumina, 
and   silica  had   the  qualities  of  non-volatility,  when  hot, 
and  resistance  to  acid  when  cold,  but  was  not  sufficiently 
fusible  for  a  glaze  or  glass  at  the  temperatures  employed  iu 
works  practice. 
Comparing  CaO+ALO3+10SiO,  with 
Na2O+Al2O3+i0SiO2 
the    former    did    not*  begin    to    form    its    characteristii 
triple  oxide  compound  until  a  very  much  higher  tempcratmv 
was  reached,  and  consequently  the  lime  persisted  in  the 
soluble  condition  much  longer  than  the  soda  of  the  latter. 
The  mass  ultimately  formed  was  resistant  in  both  cases, 
but    from    CaO+Ai2O3-t-10SiO2    was    much    less    fusible. 
A  comparison   with   similar   results   could   be   made  with 
Na2O-|-CaO-r-10SiO2. 

The  results  for  the  long  period  heating  of 
CaO-bAl2O3-r-10SiO2 
at  1150  showod  that  the  triple  oxide-compound  had  not 
formed,  and  so  the  soluble  lime  compounds,  with  silica 
and  alumina,  persisted. 
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S7-7 

\,,  change, 
Very  slightly 

hardened. 
Slightly  hardened. 


Sugary  fusion. 

Slightly  hunlcncl. 


Soluble  matter  can  bi  call  nlati  i  to 
formula : — 
CaO  "-M    U,0.  n-7  SlOi  or 

1-4  CaO-0-2  \i,.h,m'i;. 


Soluble  matter  calculated  to 
i-i   CaO  0-16   A1»0  .SiO 


All  contained  a  slight  trace  ol  SIO,  Boluble  In  Hail  0, 


('<il<inm   sulphate,   alumina,   and   silica 
(CaSO,     Al.u,  !  IOSi02). 
-  of   heatings,  extractions,   and   analyses  was  made 
lying  tl:,'  li mi.  u.-    ulphalo  instead  of  as  carbonate* 
The  results  are  collected  in  Table  XVI  r. 

I'm. in  Table  Win  it  was  evident  that  the  formation  of 
■fable  silicate  had  been  delayed  by  supplying  the  lime 
IS  sulphate  ;  there  was  some  soluble  silica  at  1100°  bul  no 
soluble  alumina  excepting  in  the  long  period  heating  at 
116$  Calculation  from  the  solnble  silica  and  lime  at 
ISOO  .  allowing  for  the  sulphur  trioxide  present  gave  the 
formula,  2CaO.SiO,,  for  the  soluble  silicate  of  lime  formed, 
iring  on  this  result,  silica  had  been  found  to  begin 
decomposing  calcium  sulphate  at  loiHr  1020  but  alumina 
•ol  until  1 100"— 1120°.  It  may  be  mentioned  here  that 
ner  (MeUllurgie.  1908,  5.  657  6:  this  J.,  1908, 
12071  working  on  the  constitution  of  blast   furnace  slags 


These  figures  indicated  thai  the  temperature  of  incipient 
interaction  was  the  same  for  the  lime-alnnunBrSilica,  and 

li silica    mixings.    A   conclusion   already   drawn   from 

the  analyses  in  Tables  XIV.  XV.  and  XVI.  was  thai  tbi 
temperature  of  formation  of  tie  triple-oxide  compound  ol 
lime,  alumina  and  silica  was  much  higher  than  thai  of  the 

Boda-alumina-silica  or  soda-lime  uhoa  oom] ids  and  this 

result  confirmed  it  ;  the  interaction  indicated  by  the 
evolution  of  sulphur  oxides  was  presumably  thai  of  lime 
and  silica.  , 

Summary  for  Iripk-caeide  mixings.  The  investigation  ol 
the  triple  oxide  mixtures  in  tho  synthesis  led  to 
important  conclusions.  The  change  from  *""  to 
three  constituent  oxides  was  accompanied,  in  three 
out  of  the  four  possible  mixtures,  by  the  appearance  of 
new  compounds  endowed  with  those  qualities  of  a  glaz* 
or  glass  with  which  this  study  is  immediately  concerned, 


.  i  !aO      6*7  per  cent 
CaSO«+Al,O,  +  10SIO,  contains    Al.O,  12-2 
SiO,    71-9 

I  SO,         9-5 


Table  XV I  b. 
iinie,  alumina,  and  silica  (CaSO,-f  Al._.t)3  |   luSitl,,). 
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!      '         24 

-  "■ 

All  contained  a  slight  trace  SiO,  soluble  in  Xa,CO,. 


concluded  that  calcium  aluminates  formed  only  when  the 
lime  present  exceeded  that  necessary  for  the  formation  of 
5i02.     At  1300°  the  insoluble  triple-oxide  compound 
had  formed  as  in  the  carbonate  heating  and  it  was  decidedly 
ihle.     As  before,  a  sulphate   mixing, 
(a  Si  i,      Al  ( i ,  (- 10SiO<. 
was  heated  to  determine  the  temperature  of  evolution  of 
sulphur  oxides  and  the  temperature  compared  with  those 
obtained  from  double  oxide   mixings.     The  temperatures 
obtained  were  : — 

Cast),  evolved  sulphur  oxides  at  12Cn       12:10°  C. 
l.i>0,  +  A1,0,  „  „  1110"— 1130"  l\ 

CaSO,  +  lOSiO,  ..         „  lOno       I1V2H    i 

CaS04  +  A1,0,  +  lOSiO,     „         „  1000°— 1020°  C. 


and  which  were  noted  in  the  introduction  (Part  I,  this  J., 
1910.  70)  as  non-volatility  and  fusibility  when  hot,  and 
resistance  to  acids  when  cold.  One  triple-oxide  mix- 
ture Xa.O+CaO+Al.O,,  did  not  give  such  a  compound 
but     .\'a".O+CaO+10SiU„       Xa.CH  Al  I  '..     and 

CaO+AUOj+lOSiOj.  i.e..  each  of  the  three  tripl 
mixings  containing  silica  in  quantity,  gave  a  non-volatile 
and  resistant  mass,  owing  to  the  formation  of  a  non- 
volatile and  resistant  triple-oxide  compound  .silica  in 
quantity  was  evidently  an  essential  constituent  oxide. 
Fusion  was  not  necessary  for  the  formation  of  the  insoluble 
triple-oxide  compounds.  The  two  mixings  containing 
soda,  i.e.,  the  soda-lime-silica  and  the  soda-alumina-sihca 
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mixings  began  to  give  resistant  compounds  at  the  lower 
temperatures  (800°-  1000°),  and  at  higher  temperatures, 
within  the  range  of  glass  or  glaze  making,  each  yielded  a 
mass  fused,  non-volatile,  and  resistant  ;  they  had  the 
necessary  glaze  qualities. 

The  linte-alumina-silica  mixture  formed  no  insoluble 
triple-oxide  compound  until  a  temperature  of  1300°  was 
attained,  and  it  was  not  then  fusible  at  the  temperatures 
in  use  for  making  glass  or  glazes,  although  for  very  '.ugh 
temperatures  it  may  be  a  perfeol  glace;  soda  is  therefore 
necessary  for  fusibility. 

Summarising,  it  may  be  said  that  in  this  synthesis  the 
formation  of  a  glaze  unit,  with  the  specific  qualities  of 
fusibility,  and  non-volatility,  within  working  ranges  of 
temperature,  and  resistance  to  acids  when  cold,  was 
confined  to  the  triple-oxide  mixings  containing  silica 
in  quantitv.  and  soda,  with  lime  or  alumina;  these  were 
Na,O+Cab-rl0SiO.  and  Xa,O+Al2O3+10SiOa.  No 
double  oxide  mixing  or  other  triple  oxide  mixing  was 
satisfactory. 

It  may  be  pointed  out  here  that  other  factors  of  im- 
portance, such  as  the  co-efficient  of  expansion  and  tendency 
to  devitrification,  are  outside  the  defined  range  of  this 
study  ;  it  is  also  of  interest  that  the  ordinary  salt  glaze 
is  formed  from  soda,  alumina,  and  silica,  and  so  is  a  triple- 
oxide  glaze,  also  that  Na2O.Ca0.tiSi02  is  the  accepted 
formula  for  plate  glass. 

A  point  of  general  theory  may  here  be  touched. 
A  feature  of  the  formation  of  triple  oxide  compounds 
was  the  high  degree  of  chemical  affinity  brought  into 
play,  as  evidenced  by  the  considerable  lowering  of 
the  decomposition  point  of  the  calcium  or  sodium 
sulphate,  when  the  base  was  supplied  in  that  form. 
Also  noticeable  was  their  resistance  to  acid  attack  and 
general  stability.  Since,  moreover,  two  basic  oxide 
molecules  and  a  comparatively  large  number  of  silica 
molecules  must  go  to  make  up  one  of  these  compound 
molecules,  the  molecular  complexity  of  the  triple  oxide 
compound  must  be  much  higher  than  that  of  the 
non-resistant  double  oxide  compounds.  It  may  be  sur- 
mised that  the  internal  forces  brought  into  existence 
in  a  complex  molecule  formed  so  energetically,  may  render 
comparatively  ineffective  the  external  decomposing  forces 
of  more  attenuated  matter  such  as  an  ordinary  dilute 
acid.  If  so,  the  high  chemical  affinities  causing  formation 
and  the  great  molecular  complexity,  are  associated  as  the 
cause  of  the  resistance  to  acid  attack  by  which  these  com- 
pounds, and  also  glazes,  glasses,  and  such  minerals  as  the 
felspars,  are  characterised. 

ftvl'  of  Alumina. — It  is  noticeable  from  the  preceding 
that  .  in  NaoO+CaO-t-  10SiO2  two  bases,  with  silica 
were  sufficient  to  form  a  triple-oxide  compound, 
stable  and  insoluble,  and  also  that  compounds  with  the 
same  distinctive   properties   were   formed   in  the   case   of 

NajO-r-A^Oa-l-lOSiOa  and  of  CaO+ALOj+lOSiOa 
from  one  base  plus  alumina,  and  silica.  That  is  to  say,  the 
chemical  behaviour  of  alumina  in  forming  the  resistant  triple 
oxide  compound  containing  silica  was  not  to  be  distinguished 
from  that  of  a  decided  base,  although  at  lower  temperatures, 
before  the  triple  oxide  compound  formed  in  quantity, 
it  behaved  probably  as  an  acid  in  forming  a  little  soluble 
matter  with  lime  and  soda.  Since  alumina  could  take  the 
place  of  lime  in  Na^O+CaO-f  10SiO2  the  question  suggested 
itself  as  to  whether  it  could  take  the  place  of  silica  in  the 
same  mixture.  A  mixing,  NajCOj+CaCOj-t-  10A1203, 
was  heated  at  1300°  and  extracted.  It  contained 
14  j*t  cent,  soda,  1-4  per  cent,  lime,  and  0'9  per  cent, 
alumina  soluble  in  normal  hydrochloric  acid  with  96-3  per 
cent,  insoluble  ;  it  was  only  slightly  coherent.  Thus  in 
the  absence  of  silica,  alumina  was  a  fairly  satisfactory  acid 
o\i'|r-  from  a  purely  chemical  point  of  view. 

The  conclusion  was  drawn  that  alumina  plays  the  part 
of  a  base  in  the  triple  oxide  compounds,  containing  silica, 


and  there  seems  to  be  little  reason  for  placing  it  in  a  mid 
way  position  in  such  a  glaze  formula  as 


£5  Xo0)^0' -10Sio* 


although  that,  the  usual  plan,  was  adopted  from  the  ouiw 
in  this  synthesis. 

CURVE  6. 
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In  the  curves  Nos.  6,  7,  and  8  the  chief  results  obtairui 
from  the  high-silica  mixtures  of  the  synthesis  have  beei 
collected ;  percentages  of  soluble  substance  have  Ix-n 
plotted  vertically,  and  temperatures  horizontally.  Thee 
results  are  presented  in  graphic  form  allowing  the  growtl 
of  insolubility  in  the  lime  or  soda  constituent,  and  th« 
passage  to  insolubility,  through  an  intermediate  stac 
of  partial  solublity,  in  the  silica  constituent,  to  be  readil; 
followed,  as  the  mixings  pass  from  the  double-oxide  to  tin 
triple-oxide  composition.  Curve  No.  7,  for  exampV 
particularly  when  studied  in  conjunction  with  the  cones 
landing  silica  lines  in  Curve  No.  6,  shows  plainly  tl» 
delaying  of  insolubility  in  the  lime-alumina-silica  mixturi 
until  the  temperature  of  1300°  C.  is  reached. 

CURVE  7. 
Silicate  synthesis 
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Portland  cement  as  a  Iriylt-oxia'i  mixture. — Allhoogl 
Portland  cement  is  not  made  of  sufficiently  pure  material 
to  be  regarded  as   composed  of  alumina,  lime,  and  aflici 
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alone,  i  iii  interesting  to  examine  the  behaviour 

nit  in  Si02,  which  contained  these 

i   nenrh    the   same    | ■■■■[•<  nt  >■  m-    i     the   Portland 

■  mini    in   common    use.     The   high    proporti I    ba  o 

.  offered  new   |Missibiliti<  ■;.      'Tin-  mixture  u,i     made 

rn     (tCaCOj      \U  I,     3Sil  l„,  and  was  I 
I'd,  mill  analysed  us  usual.      The  results  are  colli  cted 
XVII 

CURVE  8  . 
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Prom  Table  XV11  u  was  evident  that  interaction  had 
ommenced  .it  850  ('..  as  shown  by  a  little  soluble 
silica  and  alumina.  Raising  the  temperature  increased 
combination,  and  at  1200 — 1250°  practically  all  the  silica 
and  alumina  had  become  soluble,  i.e.,  had  gone  into 
combination  with  the  lime  to  form  soluble  silicates  and 
alumina  te.  This  "heating"  was  not,  however,  a  cement  and 
contained  much  free  liuie  ;  the  development  of  the 
try  cement  qualities  was  evidently  a  further  process 
with  which  this  studv  could  not  concern  itself.  A  mixture, 
AM  i,  3Si02,  was  heated  at  1250JC,  and 
extracted  to  get  a  formula  for  the  soluble  compounds 
formed.  The  analysis  was : — Insoluble,  10-3  percent. ;  silica 
soluble  in  hydrochloric  acid,  9-2  per  cent,  silica  soluble  in 
j  sodium  carbonate,  U-7  per  cent.  Total  silica  soluble, 
Ml  par  cent.  Alumina,  b'-8  per  cent.  Lime.  41-5  percent. 
Sulphur  trioxide,  31-5  per  cent.  From  this  analysis, 
■Sowing  for  the  sulphur  trioxide  combined  with  lime, 
it  can  be  calculated  that  the  lime  had  gone  into  soluble 
combination  with  silica  and  with  alumina  to  the  extant 
represented     by    2-lCaO.0-4Al.jOs.SiO,.    Comparison    with 


results  obtained  from  8Ca80. 4- SiO  LL  this  J.,  1910, 

262    3)  and  I laSO,     U,0,     lOSiO        rable   XVTb 

oarliei   in  this  paper,  is  interesting ;  thi   rosuil    from   thesi 
and      the     othor      mixings      of      lime      alumina;      ami 
silica,  do  1 1< < i     uggest  the  formation  oi  any  non  ■ 
triple-uxide  com|muni|  .    I  hoy  all  beat  the  Simpler  expl 

tioii   that  the   non-resistant    Bubstanoi    i         mixture  ol 

silicate    and    sluminate    "I    lime.      A    nun  -resistant     triple- 

oxide  compound  has,  however,  been  dest  ribed  by  Boudouard 
(rul-  below);   very  high  temperatures,  and  a  basic  un- 
worn used  in  its  preparation. 

The    long-period    heatings    oi    !>CaCO,+ Al  1 1 
were  interesting  as  pointing  to  the  liability  of  such  a  be 
mixing  to  take  up  sulphur  oxides  from  tho  furnace  gases  ; 
as  much  as  17-0  [w  cent,  of  sulphur  trioxide  was  pn 

in  the  lloO  heating,  and  nearly  all  this  hail  been  taken 
up  lief passing  SOI)    C.      The   malliteiianeo  of  S    reducing 

atmosphere  would   prevent   tins  formation  of  sulphates, 

according  to  the  explanation  made  in  I'm  II  of  thi  iwlv 
or  a  sufficiently  high  temperature  would  decompose  any 
sulphates  formed.  The  use  of  a  fuel  free  from  sulphur 
would  be  an  obvious  preventative. 

Silica  brick. — A  silica  brick  is  supposed  to  be  silica  cemented 
at  a  high  temperature  with  lime.  If  it  were  so,  then  according 
to  this  study  (Part  II,  this  J.,  1910,  p.  261)  the  limi 
would  only  be  combined  with  silica  to  tho  extent  of 
OaO.SiOo,  and  would  be  dissolved  out  of  the  brick  by 
normal  hydrochloric  acid.  This  is  not  the  ease,  as  the 
following  analyses  exemplify  : — 


Complete 

Extracted. 

analysis 

per  cent. 

per  cent. 

Silica 

(by  difference) 

95-38 

Siliea  ill 

normal  HC1.    D 

Total 

Silica  in  Ha  ru»  l-oo  > 

1  •'.):'. 

Alumina 

2-05 

Alumina.  1-0. 

Oxide  of  iroa 

1-07 

Oxlui    of  iron,  0-4. 

Lime 

l-.-.ii 

1, mi-',  0*5. 

Total  extracted,  4-53. 

The  explanation  is  not  difficult.  The  preceding  study  of 
triple  oxide  mixtures  has  shown  that  the  introduction  of 
alumina  or  soda,  small  in  quantity  compared  with  the 
silica,  to  a  lime-silica  mixture,  can  alter  the  Interaction 
by  the  formation  of  a  resistant  compound,  in  which  much 
more  of  the  silica  is  brought  into  combination.  Tin 
mixtures,  CaO  f- Al,Os+  lOSiO,  and  Xa20+CaO-f  lOSiO,,, 
are  relevant.  Such  impurities  are  always  present  in  the 
raw  material  of  silica  brick,  so  that  some  part  of  the  linie 
and  other  bases  may  always  form  resistant  compounds  in 
firing,  and  become  insoluble  in  normal  hydrochloric  acid. 

Other  work.  Although  the  author  has  not  succeeded  in 
finding  published  matter  dealing  directly  with  the  primary 


Table  XVII. 

Portland  Cement  Mixture. 

Lime,  alumina,  and  silica  (OCaCOa+AljOj-fSSiOo). 


»  CaCOa  +  A120,  +  3  SiO,  contain 


"I 


CaO 
A1,0; 
CO, 
Sit). 


42-7  per  cent. 
8-6 
33-5 
152 


9CaO  +  AU03  +  3SiO.,contaiiis<  A1.0,  13-0 
ISIO,     " 


84-1   per  cent. 

13-il 
229 


Where 

Tunc 

heated. 

(boura 

Muffle 

l 

lurnao- 

24 

lnjector 

1 

furnace 

11 

worta 

lurii.il, 

24 

1 

1 

Temp. 


Soluble  iii  HIT. 


Al.O, 


850 

850 
1000 

1050 

1150 

1200 

1200  t.. 

1250 


1-5 

0-6 


10-4 
12-9 


SiO, 


SiO, 

in 

Na.CO, 


Total 

soluble 

SiO, 


Insol.        SOj. 


Appearance. 


1-7 

2-3 
2-5 

7-2 

13-1 
13-5 

18-4 


0-7 


n- 1 
trace 


0-8 

•19  1.-4 

3-6  22-0 


32-5 


15-2 


Unchanged 

Unchanged. 
Slightly  coherent. 

Unchanged. 


CaO  in  insoluble  - 


CaO  in  in-  'i  il 
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subject   of   this   part    of   the    paper,   various   triple-oxide 
compounds  have  own  described. 

Boudouard  (Comptes  rend.,  1907,  144,  No.  19),  prepared  ' 
2CaO.Al.Oj.SiOj    by    heating    together    the    ingredients. 
He  picked  out  crystals  and  found  by  chemical  analysis 
that    they    had    a    composition    corresponding    with    that 
formula. '  The    mixing.    2('aO  +  Al  gave     more 

over  a  melting  point   maximum  at    1610°  C.     Microscopic 
examination  ma  confirmatory. 

S.  Uevborg  (Trans.  Eng.  Cer.  Soe.,  8,  Tart  II.,  p.  41), 
obtained  crystals  of  2(.'al >.  \1  < I,  Si(  >.  and  LLO.Al.CvSiO,,, 
by  the  action  of  calcium  and  lithium  salts  on  kaolin  at 
high  temperatures,  and  also  prepared,  4K,0.4A1.0,.7SiO.. 
K.o.Al..o3.Sio.,.  and  2K,O.AlaOr3SiO,. 

Kieke  (Stahl  un<l  Eiscn.  1908,  28.  16 — 19;  see  thus  J., 
1908.  123).  studied  the  fusibilities  of  lime-alumina-silica 
mixtures,  and  found  a  maximum  point  corresponding 
with  C5aO.AI,0».2SOj,  the  formula  for  the  mineral  anor- 
thite.  and  a  minimum  coneeponding  with  3CaO.Al,013Si< >., 
the  formula  of  a  pure  lime  alumina  garnet.  Zoellner 
(Sprechaaal.  1908)  lavs  stress  apqn  crystals  of  sillimanite 
Al  .O-.Sil  I ,,  as  an  essential  constituent  of  well-tired  hard 
porcelain,  not  arising  from  devitrification  but  from  chemical 
change  of  the  ingredient  kaolin.  Sillimanite  is  not  a 
triple-oxide    compound    but    may     be    mentioned    here. 


Heath  and  Mellor  (Trans.  Eng.  Cer.  Soc,  7,  p.  80),  form 
sillimanite  in  a  body  tired  in  the  china  biscuit  oven. 

The  thanks  of  the  author  are  again  tendored  to  tli 
directors  of  the  Farnley  Iron  Co.,  and  to  his  chief  assistan 
Mr.  C  A.  King,  M.Sc. 

Discussion. 

Mr.  T.  Faikley  asked  if  care  had  been  taken  to  n« 
only  perfectly  pure  substances  in  the  experiments  sini 
small  quantities  of  impurities  lowered  the  fusion  | 
substances.  In  manufactures  pure  substances  were  no 
the  rule  and  the  work  done  on  these  would  thereto] 
have  to  be  further  developed  and  adapted  to  meet  tin- 
cases  if  it  was  to  be  of  value  commercially. 

Mr.  J.  W.  Cobb,  in  reply,  agreed  that  small  qn 
of  impurities  were  in  certain  cases  of  much  import  an  ■■ 
many  of  his  own  experiments  in  the  earlier  stages  had  bee 
rendered  useless  by  the  occurrence  of  1  per  cent,  of  aluimt 
in  the  silica  used  and  had  been  repeated.     There  was 
wide  field  in  the  determination  of  the  influence  of 
materials  in  several  directions,  but  the  work  in  hand  ». 
deliberately  confined  to  a  few  chosen  materials  as  pure 
possible  with  the  object  of  establishing  the  fundament 
interactions.      This    seemed    to    be    the    first 
whether  for  scientific  or  commercial  purposes. 
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Lubrication  and  lubricants.     0.   F.   Mabery.     J.   Franklin 
Inst..  1910,  169,  317—328. 

After  briefly  discussing  various  lubricants  and  lubricant 
tc-ts.  the  author  describes  a  series  of  tests  carried  out 
with  the  Carpenter  tester  on  the  lubricating  value  of 
water  and  various  oils,  both  alone  and  with  0-5  per  cent, 
of  Acheson's  deflocculated  graphite,  or  about  one  cubic 
inch  of  graphite  in  three  gallons  of  liquid.  In  this 
machine  the  quality  of  the  oil  is  measured  by  the 
frictiona]  resistance,  the  temperature  of  the  oil.  and  the 
endurance  of  the  oil  film  after  the  supply  of  oil  has  been 
cut  off.  A  number  of  curves  are  given  by  which  the 
addition  of  the  small  amount  of  graphite  mentioned  is 
clearly  shown  to  greatly  increase  tin-  endurance  of  the  oil 
film.  The  most  characteristic  effect  of  the  graphite 
appears  to  be  that  of  equalising  the  metallic  depressions 
and  projections  on  the  surfaces  of  the  bearing  and 
journal. — A.  H.  C. 

Patents. 

Desiccating  apparatus.  -1.  s.  Merrell,  Assignor  to  Merrell- 
Soule  Co.,  Syracuse,  \.V.  I'.s.  Pat.  954,461,  April  12, 
1910. 

The  liquid  to  be  desici  ati  il  i-  di-i  barged  as  a  spray  into  a 
chamber.  The  spraying  jet  is  sutrounded  by  a  (doling 
jacket  and  the  latter  i-  protected  by  a  beat-insulating 
covering  and  then  surrounded  by  an  air  chamber  through 
which  heated  air  is  forced  into  the  chamber  along 
with  the  atomised  liquid. — W.  H.  C. 


Refrigerating    or    drying    apparatus.     Altonaer    Mai 
Werke  Mohr   und   Co.,  Ges.  m.b.H.      Fr.  Pat. 
Oct.   14,   1909. 

The  apparatus  consists  of  a  round  hollow  table  whi 
rotates  horizontally.  A  refrigerating  or  heating  mediu 
is  passed  through  the  hollow  spindle  of  the  table  to  mai 
tain  it  at  a  suitable  temperature.  The  material  to 
treated  is  delivered  upon  the  surface  of  the  table  midwi 
between  its  centre  and  periphery,  and  is  imti! 
evenly  distributed  by7  means  of  a  roller  arranged  radiali 
As  the  table  rotates,  the  material  becomes  frozen  or  dri 
and  is  finally  removed  by  means  of  a  scraper  fixed  at  t 
back  of  the  support  carrying  the  roller. — J.  W.  H. 


Kiln.     M.     Ittner,     Swansea.     111.     U.S.     Pat.     954,8 
April  12,   1910. 

The  kiln  has  two  sets  of  flues,  one  of  which  connect*  I 
combustion  chamber  with  the  air  and  with  the  sta< 
whilst  the  other  set  of  flues  pastes  below  the  sole  of  t 
kiln  and  connects  a  drying  floor  with  the  air. — W.  H.  (_'. 


Kotury  kiln.     Soc.  Auxiliare  du  Commerce  et  de  1'Industl 
Fr.   Pat.  407,752,  Oct.  9,   1909. 

A  horizontal  cylindrical  metal  shell  lined  with  refratlc 
material  is  mounted  en  rollers  and  rotated  by  cxteii 
gearing.  A  horizontal  cylindrical  crucible  chamber 
refractory  material  is  supported  on  projections  wit] 
the  outer  shell.  The  apparatus  is  heated  by  a  mixti 
of  gas  and  air  supplied  through  a  system  of  pipes  siluai 
at  one  end  of  the  apparatus  and  which  burns  in  the  annu 
space  between  the  shell  and  the  crucible.     The  prodnl 
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i.l/. 


11  way  through  channels  formed  in  the 

.  lining  of  'In'  "nil  i   v . — i-l  In  a  collect ing  channel 

mis  one  end  "'  il»'  latter.     A  perforated  pip' 

.  ■  .  ill  \     through    the    mini     vessel    I,,    provide    means 

i  the  introduction   01    di  chargi    "f  air  or  gases. 

— W.  H.  C. 

ninfu'inl  P,     S.     II.     tUoxandi  i  . 

K      lli  inhanlt,    I  lortniund,    I  !ei  inanv- 

:7..">sj.  Nov.  jr..  HKiit. 

1  lii  I"    treated  is  charged  through  the  hopper, 

ml.,   the  drum,    I.     The   bottom,    I.  "f  the    latter    is 

ovablo  in  the  direi'tion  "t  the  axis  of  the  drum  by  means 

the  rod,  2.    When  i  he  machine  i-  at  work,  t  he  movement 

plate,    t.   pushes  the  solid   matter  upwards  in  the 

shown  hy  the  arrows  ami  some  of  it  passes  over 


be  upper  edge  of  the  drum.      On  tin-  return  stroke  of 
pace   is   left    In-low   the  solid   matter  for 
reth  material. — \V.  H.  ('. 


/  apparatus  with  means  for  preventing  the  contents 
V.   Kauffmann.     Fr.    Pat.   407,675, 
7.   1909. 

•  At.  perforated  cylinder  "f  less  diameter  than 
lie  still  i-  placed  within  the  latter.  Tin-  lii|iiiil  in  the 
nterior  of  the  cylinder  is  maintained  at  a  lower  tem- 
nratnrc  than  that  in  the  space  between  the  cylinder 
ind  the    ide  of  the  still  by  circulating  a  current  of  water 

a  coil  placed   within  the  perforated  cylinder. 

— W.  H.  V. 


DMUation  columns. 


( i.    I'liri   cr. 
30,  1909. 


Fr.  Pat.  4C8."."..  Jai  . 


I'm  trays  of  a  distillation  column  arc  covered  with  beds 
if  beads  through  which  the  liquid  and    vapours  pass   in 
directions.— J.  \Y.  H. 


Eject  i  i  /...  liquids  or  t<tni  liquid.      .1    Horowitz. 

Ii.   Pat,    IH7.77.-..  Jan.  7.  1909, 

Thi    ■ .  '  i i  rolling    I  he     upplj    ol   i  ompre   ed    air, 

and  the  .  x  1 1 . .  1 1  i   pipe,  are  act  ual  uppi  rted 

in  the  centre,  and  from  each  end  of  wl  or  bucket 

is  suspended.  One  Hunt  is  situated  near  the  bottom 
of  the  ve  'I  jii  i  above  the  level  of  the  discharge 
and  the  ol  her  near  t  be  top  of  i  he  vi  el  in  an  inner  ens  i 
through  the  bottom  ol  which  ii  communicates  with  the 
Liquid  bj  a  pipe  provided  with  a  perforated  cap  \  •  -  a 
as  t he  liquid  rises  sufficiently  in  the  vi  bsi  I  to  till  thi  upper 
Boat  or  bucket,  the  beam  overbalances,  cli   es  the  exhati  I 

and  admiti   thi pressed   air.     When  the  liquid   level 

falls    below    Hie    lower    bucket,    tlie    beam    overbalai 
again  and  the  air  valves  are  revi  i  ed      \V   II   C. 


Column    apparatus    for    absorbing    gases    l>>i    liquids.     0, 
Walter.     Fr.   Pat.    107,792,    Oct.    1 1.    1909. 

A   spiral   partition,   C,    if    arran  ed    within   the   column 
provided  with  radial  baffles,  E,  D,  on  both  the  upper  and 


lower  siiles.  The  liquid  Hows  downwards  over  the  weirs, 
K.  ami  the  ".as  as  it  passes  upwards  is  forced  to  bobble 
through  the  liquid  by  the  baffles,  I)  Dr— W.  H.  ('. 


Evaporating  apparatus  for  (he  concentration  of  crystdlh  abh 

or  ;»nlj  prminrtx.  Sue.  ^Exploitation  de  Precedes 
Evaporatoires  (Systeme  Prache  el  Bouillon).  Fr.  Pat. 
408.4.".2.  Oct.  29,  1909 

A  horizontal  drum,  provided  with  a  stirring  apparatus, 
receives  a  supply  ol  material  to  be  concentrated.  It  is 
connected  at  one  end  at  its  lowest  point  by  means  of  a 
cross  pipe,  «  illi  two  I  ii  I  nilar  healer-  inclined  at  an  angle  of 
less  than  30  .  through  which  the  material  to  beconoenl  rated 
circulates.  Steam  is  admitted  to  the  jacket  common  to 
i  hese  h.ai  ii  -  i  he  1 1  udensed  water  How  ing  awaj  by  means 
of  a  pipe.  The  circulating  lii|iiiil  next  returns  to  the 
ilmm  by  a  pipe,  the  vapour  given  off  leaving  the  apparatus 
through  oili.r  suitable  pipes.  An  agitator  is  provided  in 
the  horizontal  part  of  the  on  pip  already  referred  to. 
and  connecting  dram  and  tubular  heaters)  to  prevent 
choking.  Tic  treated  liquid  is  finally  withdrawn  by  a 
pipe,  though,  if  necessary  the  apparatus  may  be  worked 
continuously.  --•'■  W.  H. 


Vacuum-pan.     !•'.   Tn  maim.   Tuquman.   Argentina.     U.S. 

l'at.  965,483,  April  19,  1910. 
See  Fr.  Pat.  386,957  ol  1908  ;  this .)..  1908.  795.— T.  F.  B. 

Concentrating  solutions  ><,/  freezing,      I  p  <r • 

E.  Monti.  Turin.  Italy.  U.S.  Pat.  955,659.  April  19, 
1910. 

See  Ft  Pat.  390.085  of  1908:  this  J.,  1908, 1008.— T.  F.B. 


Absorption  of  a  gas  contain  •'  in  a  gaseous  n»u*ur<  . 
and  apparatus  fen  On  '     "PI1  uml  Co- 

Fr.   Pat.    108,419,  Oct.  29,   1909. 

Is  atilising  gases  it   is  often  neo  •'   rid  of  or 

extract   one   important   constituent,  e.g  dioxide, 

and  in  the  process,  compression  or  heating  ol  the  whole  ol 

the  mixed  gasesis  > ssary.     Thi   work  dom  moot 

inn  or  heating  the  main]  jisusuallj 

According  to  the  pri   ent  patent  it  is  proposed  to  utilise 
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this  energy  to  help  to  drive  the  pumps  which  compress  the 
In  the  example  (referring  to  the  Fig.)  the  absorbing 
liquid,  an  alkali  or  alkaline-earth  in  solutio-i  or  suspension, 
is  pumped  into  the  absorbing  column,  a.  by  means  of  a 
pump,  6.  Steam  is  passed  into  the  column  by  means  of  a 
pipe,  2.  from  the  boiler,  d.  The  gaseous  mixture  to  be 
treated  is  pumped  into  the  column  by  means  of  the  air- 
pump.  /.  worked  by  the  expansion  in  the  cylinder,  <. 
of  the  exit  gases  from  the  column,  a. — J.  W.  H. 


Ha— FUEL ;      GAS  ;      MINERAL     OILS     AND 
WAXES. 

Coal ;    Vnit ,  and  composition  of  coal  ash.     S.  W.  Parr 

and  W.  F.  Wheeler.     University  of  Illinois  Engineering 
Experiment  Station.    Univ.Ulir.    Bull,  37,  1909,  1—67. 

A-  the  result  of  the  examination  of  many  varieties  of 
American  coal,  the  authors  conclude  that,  for  any  given 
deposit  or  region,  the  composition  of  the  actual  coal- 
substance  (unit  coal)  is  very  uniform,  as  shown  by  the  con- 
stancy of  heat  values  when  calculated  to  such  unit  sub- 
stance. In  determining  the  percentage  of  the  latter, 
the  volatile  constituents  of  the  inorganic  matter  (such  as 
combined  water,  pyritic  sulphur,  carbonic  anhydride, 
and  chlorine)  have  to  be  considered,  since  they  are  not 
included  in  the  ash  obtained  by  the  ordinary  methods  of 
analysis.  The  authors  find  that  a  factor  for  hydration 
is  necessary,  amounting  to  8  per  cent,  of  the  ash  as  deter- 
mined, minus  the  ferric  oxide  resulting  from  the  decom- 
position of  the  iron  pyrites  ;  while  if  the  amount  of  carbon 
dioxide  and  chlorine  present  in  the  coal  together  approxi- 
mate to  0-5  per  cent.,  the  ash  must  be  determined  at  a 
temperature  sufficiently  high  to  expel  these  constituents, 
and  afterwards  corrected  by  adding  the  amount  of  oarbon 
dioxide  and  chlorine  found.  The  necessary  corrections 
are  embodied  in  the  following  formulae  : — 

(a)  For  coals  free  from  carbonates  and  chlorides  : 

i-  -»  H  T  ti   —  Indica,cd  Dry  B.T.U.  —  5000  8 
Lnit  B.J..U.  -  1-()0  _  (H)8  ARh  +  M/^  g 


(b)  For  coals  with  carbonati     and  chlorides.; 
Indicated  Pry  B.T.U .— 5000  S 


Unit  B.T.U.  = 


rOO-KAah  at  highttmp.  +  C02  + CI)  1.08 +  22^408  J 


Referring  to  the  occurrence  of  calcium  carbonate  in 
coal,  the  authors  point  out  that,  as  this  substance  is  decom- 
posed in  calorimeters  of  the  Mahler  type,  the  heat  values 
so  obtained  are  lowered  by  about  40  B.T.U.  for  each  5  per 
cent,  of  calcium  carbonate  present  ;  this  circumstance 
may  necessitate  a  further  correction  in  certain  cases. 

— W.  E.  F.  P. 


Crude    benzol;     Applicability    of    for    intir?iat   com- 

bustion  engines.  A.  Spilker.  Chem.-Zeit..  1910.  34, 
478^79. 
Attempts  to  use  crude  benzol  in  place  of  petroleum  spirit 
as  fuel  in  internal  combustion  engines  have  failed  owing  to 
the  separation  of  resinous  impurities,  but  refined  90  per 
cent,  benzol  is  free  from  this  disadvantage  and,  with 
suitable  modification  of  the  engine,  especially  of  the  car- 
burettor, forms  an  efficient  substitute  for  petrol.  The 
author  attributes  the  failure  of  crude  benzol  mainly  to 
the  presence  therein  of  cyclopentadiene  (see  this  J..  1896. 
443),  which  readily  polymerises,  forming  resinous  -lib- 
stances.  Examination  of  a  number  of  crude  benzols 
when  freshly  prepared  and  after  standing  for  several  months 
showed  that  the  residue  left  on  evaporation  increased 
from  an  average  of  0-64  grm.  per  kilo,  to  116  grm.  after 
1  month. and  to  1-86  grm.  per  kilo,  after  three  month-,  b 
the  same  period,  the  sp.  gr.  increased  from  0-878  to  0-880, 
whilst  the  portion  distilling  over  up  to  100°  C.  fell  from  an 
average  of  91  percent,  to  90  per  cent.  Refined  90  per  cent, 
benzol,  on  the  other  hand,  left  no  weighable  residue  on 
evaporation,  even  after  standing  for  3  months,  and  besides 
contained  considerably  less  sulphur  than  the  crude  product. 

— A.  S. 


Petroleum   from    Russian    Turkestan;    Analysis   of   • 

E.  Ackermann.  Chem.-Zeit..  1910.  34,  440. 
A  sample  of  a  viscid,  brownish-black,  crude  petroleum 
from  Russian  Turkestan  had  a  sp.  gr.  of  0-8925  at  37"  C,  and 
an  efflux  velocity  (for  40  c.c.)  in  Engler's  viscosimcter 
oi  12  seconds  at  25°  C,  35  seconds  at  37°  C,  and  30  seconds 
at  45"  ('.  It  yielded  the  following  fractions  on  distillation  : — 
Between  20°  C.  and  150"  C,  616;  150°  C.  to  180°  G. 
606;  180°  to  270°  C.  14-45;  and  270"  to  310°  C, 
I  Mis  per  cent.  Total  38-34  per  cent.  The  amount  of 
paraffin  wax  separated  from  the  residue  was  6-15  per  cent. 
A   second   sample,  which  had    been    exposed   throughout 
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the  'un  in  an  open  vessel,  bad  become  verj  tbiok. 

h»<l  a  ip.  go  of  0-920,  anil  on  distillation  yielded  only 

n\     of    distillate    (between     20°     C.     and 

[{     pfflill    velocitj    (foi     I"  0.0.)   was  :t  nun     45 

i    .  ;i  miii    ill  :I7    ('.,  and   I   niin.   I"  «i  ond 

uli   nil    from  this  distrii  t  yield  but  little 

,  but,  mi  ll i In  r  hnnd,  n  cone.s|>ondingly  greatei 

i,    suitable    for    lubi  i  unl      and  fuel. 
— C.  A.  If. 

I    in/*.     Change*    in    tin    asphaltic    constituents    o) 
.il     — .     t;.  Meyerheim:  Chem.-Zeit.,   1910, 

i  extending    over  8    months,    showed   that, 

i. hum  rays  were  quite  without  effect    on   the  formation 
(  Mphsltii-  substance  from  mineral  oils.     .1.  !•'.  B. 

i  i  phi  lit  me  acids  for  tin  detection  "/  coppi  i  and  cobalt. 
Charitsehkoff.     8n   XXIII. 

,.Vo«mA  oil  industry.     Chem.    Trade   J.,    April    30,    1910. 

[T.R.] 

\i  w  all  of  the  Scottish  mineral  oil  companies  have 

>inng  the  past  two  years  been  extending  their  productive 

tpaoitv,  and  two  of  them,  the  Pumpherston  Oil  Company 

ml    the    Oakbank    Oil    Company,    are    jusl    completing 

■is   which   represent    the   doubling   of   the    plant. 

has  n    ulted  in  the  discovery  of  exti 

kpoaits  i  as  anything  that  had  ever  been 

close    to    the    producing    works.      IjisI    year   the 

■  utput  of  shale  was  nearly  XI  100,000  tons,  and  the  deposits 

isure  supplies  for  many  years  to  come. 

yield  of  oil  per  ton  of  shale  may  he  taken  at 

ad  on  that   basis  the  total  output  last  year 

siiOO.OOO  callons.     Out  of  this  the  Scottish 

lies  obtained  aboul   22,000,000  gallons  of  lamp  oi 

oil,    which  sells  at    from   aid.   to  1x1.    per  gallon  ; 

1,000,000  gallons  of  motor  spirit,  at   from  lOd.  to  Is.   Id. 

kt  gallon  ;    40,000  tons  of  gas  or  intermediate  oils,  at 

3d.   |ht  gallon;     10,000  tons  of  lubricating  oils, 

•  Ii  per  ton,  according  to  gravity  and  quality  ; 

us  of  sulphate  of  ammonia,  selling  at   £12   10s. 

<t  ton  :    anil  2f>.0(K>  tons  of  solid  paraffin  wax.  at  from 

M   to  2Jd.  per  pound. 

pattnt  jinl  hriquillts.  mid  of  grease  ;    Report  on  tin    manu- 
laclure  of  .     Home  Office,  May  0.   1910.     [T.R.] 

A  biport  has  been  issued  by  H.M.  Medical  Inspector  of 

..  on  the  occurrence  of  ulceration  of  I  he  skin  and 

matous  cancel    among   persons  employed  in  the 

manufacture  of  patent  fuel  (briquettes)  and  in  the  manu- 

This  report   |toints  to  the  necessity  for 

ns  under  Section  70  of  the  Factory  and  Workshop 

V  *.   1901,  but    before   proceeding  formally  to  issue  draft 

ms  the  Home  Secretary  would  lie  triad  to  consider 

'ions    with    regard    to    the    recommendations 

untamed   in   the   report.     These   should   reach     him   not. 

than  the  20th  .liine  next. 

Patents. 

\    ii.  Jones.  Whitley  Bay.  Northumberland. 
Eng.   Pat.  8399,  April  7.'  1909. 

relates  to  vertical  ovens  of  the  type  in  which 

plate  ran  be  lowered  on  to  a  wheeled  cradle  and 

removed   from    beneath   the   retort    for  discharging.     The 

mechanism  for  lowering  and  raising  the  sole-plate  is  carried 

by  the  cradle    and  comprises  two  transverse  bearer  bars 

movable  vertically   in  guides  by  means  of  links  conni 

to    crank-arms    on     two    transverse     rock-shafts.     These 

rock-shafts    are    actuated    by    means    of    toothed    Bee!    > 

engaged  by  worms  on  a  longitudinal  shaft.     The  bearings 

shafts  an-  movable,  againsl   the  pressure  ol 

springs,  in  horizontal  guides,  to  prevent  jamming  if  there 

is  an  obstruction   between  the  sole-plate  and  its  flange. 

iidl'-  can  be  used  for  the  several  ovens  of  a  battery. 

Tho  cradle   is   provided    with   a   series  of   transverse   bars 

'   to   which    the    sole-plate    is    lowered.     The  sole-plate 

has  a  flange  projecting  outwards  for  forming  an  air-tight 

luting  with  olay  around   (he  lower   edge   of    the    oven. 

—  A.  T.  L. 


Ookt  \   O.J s.  rVhitlej   Bay    Northumberland. 

En  •    Pat.  MOO,  April  7,   1909       Vddition  to   l  n      Pal 

11,660     Ha]    is.    1906   (thi     J  .    II I  I 

In  a  vertical  oven  of  the  kind  described  in  the  principal 
patent,  in  which  independent  Buperp  •  i  horizontal 
heal  ins  Elui     exl  end   i  ide  ol  '  he  oven  from  : 

to  back,  .o  ross  the  hark,  mid  along  the  othei   tide  to  the 
front,   where   they  open   into   ii   common    vertical   outlet 
Hue  extending  across  the  front  of  the  oven,  vertical  ait 
healing  Hues  are  provided  in  the  front  wall  ol  the  - 
so  that  the  air-supply  is  heated  bj  'ii  The 

air  enters  at  the  base  ol  the  oven  and  passe  up  i  ne  Sue 
and  down  through  a  Becond   Hue   whioh   i-   between   the 

ti rit  Hue  and  il utle!  Hue,     This  second  au  Bui    i    pro- 

vided  "iili  Beparate  valve-controlled  outlets  leading  to  the 
oombuBtion  l\\n^.  each  of  whioh  is  lined  with  a  burner 
The  passage  of  gases  from  each  combustion  flue  to  the 
outlet  Hue  is  controlled  by  a  valve,  and  an  inspection 
passage  with  transparent  cover  is  provided  for  observing 
the    tate  of  combustion  in  each  heating  Hue      A.T.  L. 

i  'okt  oven,  or  oven  with  inclined  eok  in//  chambers.   W.  Midler. 

Fr.  Pat.  107.83.").  Oct.  IX  M«i0. 
In  an  oven  with  inclined  coking  ehamlier-  ami  a  •ciio„ 
of  vertical  healing  Hue  i  each  dividing  wall,  the  dism 
luition  of  gas  and  of  air.  and  the  passage  of  the  products 
to  the  regenerator,  is  effected  in  each  case  by  means  of  two 
superposed  Hues  eontrolled  by  dampers.  The  two  fliiCB 
communicate  at  intervals  by  openings  controlled  by 
dampers,  bo  that  the  passage  of  gases  through  each  opening 
corresponds  to  the  How  through  a  group  of  four  or  live 
of  the  vertical  heating  Hues.-  A.  T.  I,. 

Qas-separator.     W.  McArthur,  Tenino,  Wash.     V.S.  Pat. 

954,464,  \|»ii  12.  1910. 
A  separator  for  use  in  the  manufacture  of  gas  from 
lignite  comprises  a  horizontal  cylindrical  casing,  with 
an  axial  pipe  open  at  both  ends  for  the  passage  ol  a  cooling 
medium.  «>as  inlet  and  outlet  pipes  axe  fitted  at  the  upper 
part  of  the  casing,  and  \alved  discharge  and  siphon  pipes 
at  the  lower  part. — A.  T.  L. 

Distilling  hydrocarbon   oils;    Apparatus  for .     J.   S. 

Lang,  Boston.  Mass.     U.S.  Pat.  964,576,  April  12,  HUH. 
The    apparatus    comprises    a    furnace    and    a    heating    or 
distilling   Coil   arranged   in   successive  seete  h   of 

which  corresponds  a  definite  temperature.  The  vapours 
from  the  heating  coil   pass  to  a  end  conden  •>     and   icturn 

pipe-  are  provided  from  BU Is  of   the   condenser 

to  the  heating  coil,  each  pipe  returning  through  a  section 
of  the  condenser  in  which  the  vapour  is  at  a  higher  tem- 
perature. The  return  pipe  from  the  first  section  of  the 
condenser  comprises  a  section  exposed  to  the  heat  ol 
furnace  ease-.  A  retort  is  provided  in  the  furnace  i  hambei . 
connected  with  the  first  section  of  the  heating  coil,  and 
return  pipes  are  provide.!  fnun  the  various  sections  of  the 
heating  coil  to  the  retort.-    A  T.  I. 

Mineral  oi7-«  .    Prof  -•  iW  On  distiUation  of .  J.  Knsch 

K.  Teubner,   and    Deutsche    Erdolwerke    Ges.    m.b.H. 
Oer.    Pat.   220,657.  March    IX   HM'S. 

The  still  is  in  the  form  of  a  long  tube  i fig-),  proi 

in  its  upper  part  with  a  collecting  trough,  D  (Figs.  1  and 
2).  for  the  vapour,  which  passes  through  the  tube,  F.  to 
f/sl 

, _ 


the   condenser.      The    vapour     passes    into    thi 

through    the    narrow    spaci  -   <    of    the 
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latter  and  the  wall  of  the  still,  any   entrained   particles 
of   liquid   falling    back   into   the  still. — A.  S. 

\ ti.  ii    d'OugrccMarihaye,  Ougree-Lez- 
.  and   L.   Eloy,   FlemaUe-Grande,  Belgium.     Eng. 
Pat.  9446,  April  -'i.  1909. 
See  Fr.  Pat.  401,451  of  1909;  this  J.,  1909,1116.— T.  F.  B 

\fanufacturi     oj    .     A.    Zindler,     \i  w    Ycrk. 

O.S.   Pat.  956,019,  April  26,  1910 
Ski  Ft.  Pat.  404,554  of  IWO  ;  this  ,)..  I'HU.  -i  ii      T.  !•".  B. 


Removing  hydrogen  sulphide  from  gases.     tier.  Tat.  220,632 
8      \'1I. 


Gas  analysis  apparatus.     Fr.   Pat.  408,038      See  XX 1 11. 


IIb.— DESTRUCTIVE  DISTILLATION  ; 
HEATING;  LIGHTING. 

Patents. 

Bye- products  ;    Process  oj  obtaining in   the  dry  dis- 

'tillaticm  or  gasification  of  fuel.     H.  Ki  ppers.  Essen-Ruhr. 

Germany.     Eng.   Pat.    19,959,   Aug.   31,    1909.     Under 

Int.    I'.i'nv..    Sept.    1,    1908.     Addition    to    Eng.    Pat. 

20,870,  Sept.  28,  1904  (this  J..  1905,  1103). 

Is  the  process  described  in  the  principal  patent,  a  dilute 

"saline  solution  of  fixed  ammonia"  is  separated  with  the 

tar  before  the  gas  enters  the  saturation  apparatus  for  the 

production   of   sulphate.     The    improvement    consists    in 

adding   the    vapours   obtained    by   distilling   this   liquor, 

to  the  crude  gas  before,  or  in.  the  tar  separator. — A.  T.  L. 

Ammonia,  tar  and  like    /ircducts    /rem    industrial  organic 

substances  ;   Apparatus  /or  obtaining by  distillation 

at  alow  temperature   in   a  current  of  gases.     M.Ferrari, 

.1.   Robert,  and  E.  Megret.     Fr.  Pat.  408,703,  Jan.  30, 

1909. 

\  •.    apparatus  for  carrying  out   the  process  described   in 

Fr.  Pat.  396,738  (this  J..  1909,  594)  comprises  a  vertical 

distilling  chamber  with  thick  firebrick  walls,   provided   at 

it-  upper  end  with  a  charging  hopper  and  a  gas  outlet  pipe. 

The  distilling  chamber  is  heated  by  the  passage  through 

it   of  gases   from   a   producer   chamber   beneath   it.     The 

residue  from  the  distillation  passes  partly  into  the  producer 

chamber,   the  excess  not  required  as  fuel  passing  into  a 

discharge  chamber  at  the  back  of  the  producer  chamber. 

An   inlet    is   also    provided   at    the   base   of   the   distilling 

chamber  for  any  suitable  gas  or   vapour  for  carrying  off 

the  products  of  distillation. — A.  T.  L. 

Incandescent!  mantles;  Process  /or  tin  manufacture  of  ■ . 

J.  Visueaux.  Fr.  Pat.  408,807.  Jan.  30,  1909. 
The  fabric  is  impregnated  in  the  usual  manner,  and  then 
dipped  into  a  solution  of  pure  sodium  hypochlorite  at  a 
temperature  not  exceeding  5°  C.  The  salts  in  the  fabric- 
are  thus  precipitated  as  hydrated  peroxides.  The  fabric 
i-  washed  in  distilled  water,  and  finished  in  the  usual 
manner. — A.  T.  L. 

Electric  lamps  ;   Manufacture  of  rods  or  filaments  of  refrac- 
tory material  for  .     The  British  Thi  mn  n-Housti  n 

Co..  Ltd..  London.     From  General  Electric  Co.,  Schi 
ta.lv.  N.V..  F.S.A.     Eng.  Pat.  8781.  April  13,  19C9. 

Rods,  wires,  or  filanvnts  of  tungsten,  molybdenum,  or 
tractor;   metal,  are  prepared  by 'bringing  together 

a  -,,|ution  of  a  compound  of  the  metal.    e  .e/.,   ammonium 

tungstate,  and  a  trihydroxy-  or  brihydroxymonoearbbxyl 


derivative  of  benzene,  e.g.,  pyrogallol,  gallic  acid,  or 
tannic  acid,  and  precipitating  by  heating  with  acid  or  alkali. 
The  plastic  mass  so  obtained,  with  or  without  the  addition 
ol  finely  powdered  metals  or  metalloids,  is  worked  into 
the  desired  shape,  dried,  and  baked.  When  a  good  oon> 
din-tor  has  been  added  in  the  powdered  form,  simple 
drying  is  sufficient  to  render  the  material  conducting  ; 
otherwise  it  musl  be  baked  in  a  vacuum  or  reducing  atmos- 
phere. The  filaments,  etc.,  are  finally  gradually  heated 
to  a  white  heat  by  the  electric  current.  When  no  metallic 
powder  has  been  added,  a  shrinkage  of  75  per  cent,  occurs 
during  heating,  so  that  filaments  of  0-0125  mm.  diameter 
in  be  prepared  without  great  difficulty.  The  amount  of 
shrinkage  can  be  regulated  by  the  addition  of  more  or  !«■ 
powdered  metal,  etc.  —  if.  H. 


Electric    lamps;     "Forming"    carburised    metal   fiiamttk 

for    .     W.    Heinrich.    Berlin.     Eng.    Pat.     16,061 

July  9.    1909. 

The  process  of  removing  the  organic  binding  materia] 
from  metallic  filaments  by  heating  in  an  atmosphere 
of  coal  gas  or  illuminating  gas  is  open  to  the  objection  that 
the  carbon  is  not  completely  eliminated  and  that  a  coating 
of  graphite  is  formed  on  the  filament.  This  difficulty  is 
obviated  by  admitting  a  small  quantity  of  ammonia  gas 
to  the  container  after  the  latter  has  been  washed  out  with 
illuminating  gas  and  exhausted  to  a  pressure  of  5  mm.  of 
mercury.  The  quantity  of  ammonia  to  be  added  depends 
on  the  percentage  of  heavy  and  light  hydrocarbons  con- 
tained in  the  illuminating  gas,  but  is  always  less  than 
the  total  quantity  of  illuminating  gas  present. — H.  H. 


Metal-filament  /«»»;«  .-    Process  for  improving  the  qualify 

of  .     H.  Kuzel.     Fr.  Pat.  408,624,  Nov.  4,   1908. 

Under  Int.  Conv.,  Dec.  21,  1908. 


In  order  to  ensure  a  more  perfect  vacuum  in  the 
bulbs,  precautions  arc  taken  to  avoid  the  introduction 
of  mercury  vapour  from  the  mercury  pump  whilst  pumping 
out  the  air.  This  may  be  effected  by  cooling  the  connecting 
tubes  to  1°  or  2°  C.  or  by  interposing  between  the  pump 
and  the  bulbs  a  vessel,  preferably  cooled,  containing  a 
metal  which  will  absorb  mercury  vapour,  as  large  a  surface 
as  possible  being  exposed. — A.  T.  L. 


Ultra-violet  rays  ;    Process  for  transforming  invisible  ■ 

into  visible   rays.     O.  Vogel.     Ger.  Pat.  221.489.  Mnrth 
4,   1909. 

In  order  to  ((invert  ultra-violet  rays  (e.g.  those  from 
mercury-vapour  lamps)  into  visible  rays  of  high  wave 
length,  the  light  is  passed  through  an  evacuated  apparatus 
of  quartz,  fluorspar,  etc..  which  contains  an  oxide  of  scan- 
dium, thorium,  lanthanum,  gadolinium,  beryllium,  samar- 
ium, or  zirconium,  together  with  a  trace  of  a  salt  of  phospho- 
or  arseno-molybdic  or  -tungstic  acid  ;  one  of  the  above 
named  oxides  may  form  the  base  of  the  salt.  Other 
substances  may  be  added  to  modify  the  properties  of  the 
resultant  light,  e.g.,  tungstates  of  calcium,  lead,  barium, 
sodium,  strontium,  or  potassium,  or  such  substances  at 
chlorophyll,   aesculin,   anthracene,   or   phenanthrene. 

— T.  F.  B. 


Filaments  for    n>.  ,,„,!■  -<t  nt    lamps;    Method  of  manufac- 
ture nei   .     J.    W.    Howell,    Newark.   N.J.,    Assignor 

to  Genera]  Electric  Co.,  New  York.     U.S.  Pat.  955.461, 
April  19,  1910. 

Si  i   Eng.  Pat,  6959a  of  1904  ;   this  J.,  1905.  721.— T.  F.  B. 
PyropJioric  alloys.     Addition  to  Fr.  Pat.  407,117.     See  X. 

/,'.  fraelm  7  metal  product  for  the  manufacture  of  incandescence 
mantlt     supports.     I"r.     Pat.     407,838.     See    X. 
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111.     TAR  AND  TAR   PRODUCTS. 

i,  i,  i  i    ■ 

Spilker.     Sti    II  i 

I'l  i  i   S  I-- 

fiont    l><  >  .  Ith'i  hit'  :      Proo 

Eiiy  Sin  i  h I.iln  il>   \    c !..  vol  m.     I''ahlbi  rg, 

I.  mi. I  Co      Or.  I'iiI    2111.242.  del    .1,  11)07. 

il  inln  l»  n/.i  in-  in  pri  scnci    uf  ,i  mi  \  t  in  i 
..f    finely-divided    iron    ami    frrrii     chloride.;     bofon     the 

.1      till'     liell/.ni       has     lieen     chlorinated.      III.         nil. 

'      I       li       !  Il'|l|  I'll        I  M'l     I  III'     | Illi'l     IS    ills!  lll.'ll 

i  (.ill  in.   in 'i  exceeding  80    ( '.     By  this  process  the 
mi   used  requires  mi  treatment    before  re-use. 

— T.  F.  B. 

iltfcint-o-cnrboxylit    acid;      Process     for    preparing 

rmiiicii,  n/      — .     Badische  Anilin 

Soda   r'abrik.     tier.   I'at.  £20,839.   Dei-.    13,   1908 

i  .  \  derivatives  o(  ant  hi.in  iln    ai-nl    ire  treated  with 

formaldehyde   and    hydrocyanic    acid    or   its   sails,    either 

■Bultaneoiislv  or  separately,  and  the  resulting  halogenatcd 

mcthylaiithranilic     acid      is     converted     into     the 

Il    ..'  Iialogi'liati'.l  |  ihenvlgl  \  erne  "-r;i  I  I  n  i  \  \  I  10 

!hcr  directly    b_\    saponification,    or   after   it s   con- 
i  hi'  iu    ailplionict  livl  compound.      T.   I'.   I'.. 

iininnphrHybiilpliiiiiiiiiii'  <i<uls  inn/  thiir  hamohigucx  ; 

/in  juinii'i  H.    Weil    and    K.    Woi 

In    221,301,  Jan.  9,   1909 

\\  n»  n  the  acidvl  deriva  ives  of  /mi  it  ran  dine  or  its  homo- 
ire   treated    with    bisulphites   in   aqueous  solution, 

imp  is    converted     into    a    sulphamino-group. 

ihlarninophcnvl-sulphaminic  acids  are  crystal- 
mpouncls,  readily  soluble  in  water;  boiling  wilh 
re  muxes  only  the  ai  idyl  u''  mi  p.  anilinesulphnminie 
.nlting.— T.  F.  B. 


IV.    COLOURING  MATTERS  AND  DYES. 

'nil-;    1'rmjrt  xt  in  Iln   IU  lil  of  Iln   .      11.    I'.'ihii. 

Her..    Ullii.   43.  087    -1007. 

I  nth.  the   year    1901    the  only    known    vat    dystuffs   were 

lielonging.     In    the     Indigo    group.       In     that     year 

Klavant  luetic    were    discovered    and    at 

resent    time    the    number   <>f    vat-dycslufjs,    ranging 

of  the  spec  tin  in.  extends  to  hundreds. 

ngtiishes    between    two    principal   classes, 

.    the    Indigonl    dyestulls    and    those    derived    from 

piinone.      The  former  consist  of  two  kinds,  namely, 

rival  and  unsymmctrical  and  these  divisions  each 

fall  into  three  classes  which  are  characterised  by  containing 

n.    sulphur    or    both    elements    in    the    ehroinogen. 

Tlic  following  table   illustrati      this. 


in    the    in   i    i. K lichloi dibromo-indigo   i» 

lui    in     hade  lo   Indigo,  but  when  I  he  halogcu  atom 

i i  ho  ii :  '•   position   '  hi    dyi   1 1 

."i  :  7  :  V  :  7'    'I'.  ti.u  hloio    and  litialui  ii 

liter  and  clearer  1  I  er  to 

washing  and  fight.     The  introduetii  n  ol    till  hali 

atom     lead     I ei     liad  I t  ion  with  t hi 

iliiid    family   attention   it      peciall)    directed   (o    Munch 
new  mi  i  in  .1  ol  -\  ni  In    i    of  dyi    i  ui1    "M  hi      n  up  ((  hifl  ■).. 
101  B,    197 ).     The  int  n  dui  lion  ol   halt    en     into  i 
of  tin    i  la      I.  ml'  i     i  in    'hade  bluer  (Ciba  Bordeaux  B), 
hul    h  hen   t  wo  alky  loxj     our     an    in   I  hi    para-pi    it  ion 
io  lie   ru  group,  a  bright    orange  dyi   lufl    n   ult     which 

I  n    ha  I"'."  nation   beci  lues  -(  a  I  lei.       ,\   ,|\i     In  It  of   I  lie   lallei 

■  olour    is    als,,    |.ii  dm  i  d    w  In  n    thi    . 1 1 U \  I  in 

the    para  position    lo    the    CO    group   are   displaced     bj 
alkylthio-groups.     Bj     varying    thi      ubstituents,    brown 
orange,  dark  violet  Mm'  ami  black  derivatives  i  EThioind 
are  obtained.     To  this  olass  belong  fielindone  Orange  R, 
Helindone  Fa  I  Scarlet   l:    Helindone  Scarlet  s.  Belindi 

Red  Band3B,  Tl ndigo  Red  3B,  BG  and  R,  Thioindigo 

Scarlet  s.  Thioindigo  Orange  R,  and  Thioindigo  Brown  G. 
The  simplest  representative  of  family  II.  is  (  iba  Violet  A. 
Its  halogen  derivatives  are  known  as  Ciba  Violet, 
Thioindigo  Heliotrope,  and  Thioindigi  Violet.  Only  one 
representaf  iveof  the  fourth  family  is  on  the  market,  namely, 
a  tetrabromo-derivative,  Ciba  Heliotrope,  uf  the  littli 
family    the   simplest    member    is   Thioindigo   Scarlet    R: 

iis  ililu derivative,   Thioindigo   Scarlet    G,   and   Ciba 

Red   G   also  occur.     Only   one   representative   of   familj 
VI.  occurs,  namely  the    dyestufi    produced   by  the 
densal  ion  of  oxythionaphthene  with  acenaphthenequinone, 
involving   for  the   first    time   the   technical   utilisation  of 
"  enaphl  hene. 

The  dyesiutls  of  the  anthraquinonc  series  are  subdivided 
as  Follows:  Indanthrene,  Fflavanthrene,  the  dyestuffs 
of  the  benzanthrone  scries,  the  anthraquinoneimides  and 
the  aeyl  deriviatives  of  tin  aunnoan'  lnaipiinoncs.  The 
effect  of  introducing  halogens  into  the  Indanthren- 
molecule  is  io  render  the  shade  greener  and  to  increase 
the  fastness  to  chlorine.'  Indanthrene  Blue  GC  is  a 
bromo-derivativc.  Indanthrene  Blue  <;C'1>  is  a  chloro- 
derivative  and  Ugi  1  nine  CF,  K  and  3G  and  Algol  Green 
i;  also  lulling  to  this  (lass.  Fla vant hnne  (Indanthrene 
Yellow)  is  prepared  technically  by  treating  2-amino 
aiithrai|iiinone  with  antimony  pentachloride  in  boiling 
nitrobenzene  Bolul  i'  n.    If  gives  a  violet  blue  vat  from  «  bit  h 

Cotton  is  dyed  in  the  same  shade,  which  however  i"ii 
funis  tn  a  bright  yellow  on  exposure  to  the  air.  I 'y  rant  hn  me 
i  Indanthrene  Gold  Orange)  an  analogue  of  Flavanthrene, 
i  rendered  redder  by  the  introduction  of  halogens;  the 
dibromo-derivative  is  the  reddest.  Benzanthrone  is 
the  first  vat  dyestuff  to  consist  solely  of  carbon,  hydro- 
gen ami  oxygen.  To  this  class  belong  [ndanthrene-Dark 
Blue.  -\*iolet  and  -Green.  If  a  fabric  dyed  with  a  lotto 
i  i  amino-indanthrene  Dark  Blue  is  treated  with  chlorine, 
a  very  fast  deep  black  is  obtained  To  the  fourth  group, 
the  anthraquinoneimides,  belong  fndanthrene  Bordeaux. 
Indanthrene  Red,  Algol  Orange,  Algol  Bordeaux  and 
Algol  Bed.  Among  the  aeyl  derivatives  of  the  amino- 
onthraquinones  are  Algol  Yellow,  one  of  the  Al^"l  Reds 


Indlgotd  dyestuffs 
chromogerj  :  .d  l.C  iC.CO. 


Glass  I.  like  [ndlgo 

(Symmetrical) 


Class  II.  like  Imlirubln 
(unsymmctrical) 


Family  I. 

Nitn  ;:.  a 
I  lir.  in.  gi  r 
Ml 


IiniiC"  .  etc 


i  0. 


Family  11. 

Nitrogen  and 

sulphur 

i   .  ji  i 

>S    I  ■;<     HH 

i(.     '      "     in 

Ciba  Violet, 


Family  III. 
sulphur 

I  I  H  Iln  El  II 


■■■■< 


so/ 

11 Ii  indigi    B     ■ 


Family  IV. 


Nitn  gi  n 
i  hn  nn  g.  ii 
NHN  ,  i 

NC:(<x  Ml 


CO/ 

Iniliruliiii.  .1 


Family  v. 

Family  VI. 

.Nilf  g'  ii  and 

Milpliur 

( hromi  g<  c 

COv 

siilt.liur 
i  hn  i 

digo 
Scarlet,  etc. 

D.ete. 

(iJO 
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[May  31,  1910. 


Ugol  Rose  and  Ugol  Scarlet.  Finally  the  following 
dyestuffs  belong  t..  the  anthraquinone  series  but  their 
constitution  is  nol  yel  blown  with  certainty  i  Lndanthiene 
Maroon,  indanthrene  Gray,  Endanthrene  Brown, 
[ndanthrene  Orange,  Indanthrene  Copper.  Indanthrene 
Olive.  CSbanone-Yellow,  -Orange  and  -Brown.  Leukol 
Brown  and  Dark  Green,  Algol  Gra\  and  Helindone  Brown 

—J.  C  C. 


•nbinaiion  of  triphtnylmetham    dy (stuffs 

irilh  (Any.  :>/  tlx .     F.  Reitzenstein  and  W.  Breuniii 

Annalen,  1910,  372,  257  286. 
Thk  authors  have  prepared  a  number  of  oondensatii  n 
products  oi  dyestuffs  oi  the  triphenylmethane  scries  with 
those  lit  the  Indigo  group,  with  the  view  .if  ascertaining 
whether  an  increase  in  the  number  of  chromophori. 
groups  in  the  molecule  proportionally  increases  the  intensity 
nf  inliiur.  nr  if  the  action  oi  roch  chromophorie  groups  is 
negatived  nr  suppressed  owing  to  the  increasing  size  .it  the 
molecule.  The  compounds  which  have  been  prepared 
have  the  general  formula 


R.CH.K 


R.CH.R 


I 


N(CH3), 


°C 


R  = 


in  which  it  will  be  seen  that  two  triphenylmethane  residues 
are  condensed  together  in  one  Indigo  molecule.  The 
method  of  preparation  was  to  condense  tetramcthyl- 
diaminodiphenylcarbinol  with  isatin  in  sulphuric  add 
solution,  to  convert  the  product  into  the  chloride  by 
means  of  phosphorus  pentachloride  and  then  to  combine 
two  molecules  of  this  by  means  of  reduction  just  as  isatin 
chloride  is  converted  into  Indigo.  The  leuco-compounds 
thus  produced  differ  from  those  of  the  Indigo  series  in 
that  they  cannot  be  oxidised  l\v  the  air:  3  molecules  of 
lead  peroxide  must  be  used.  From  a  comparison  of  the 
properties  of  the  dyestuffs  described,  the  authors  find  that 
an  increase  in  the  number  of  chromophorie  groups  intro- 
duced into  the  molecule  renders  the  dyestuff  purer  and 
brighter  in  shade.  The  shade  is  deepened  only  in  those 
cases  where  a  methyl  group  has  been  introduced  into 
thai  benzene  ring  which  is  directly  united  with  the 
new  chromophore.  The  condensation  product  from 
p-methylisatin    and    tetramethyldiaminodiphenylcarbinol 

co.co 

[(CH1)4N.C6HJ!! :  CH  ^NH 

CH, 


is  a  reddish  brown  substance  which  gives  a  green  solution 
nn  oxidation.  When  o-methylisatin  is  used  instead 
of  the  para-comppund,  a  yell. .wish  brown  substance  is 
obtained,  which  on  oxidation  produces  an  intense  blue 
colour,  with  a  slightly  reddish  shade,  on  wool.  The 
yellowish  brown  powder  obtained  when  isatin  is  similarly 
condensed,  gives,  < •  r »  oxidation,  a  pure  blue  shade  ..n  wool, 
its  N-acetyl  derivative  is  a  white  substance  slightly  tinged 
with  blue  and  on  oxidation  it  forms  a  bluish  green  colour. 
When  the  chloride  of  the  isatin  condensation  product 
(tetramethyldiaminobenzisatin  chloride)  reduced  with 
zinc  chloride  or  dextrose,  di  (tetramethyldaminodiphenyl- 
methane)  di-indoxyl, 


l^CH^.CiOH)^  ,C,OU)/X 

i^/l-NH— /         \  NH— \/ 


R/^"\ 


CH<(**;(Ri 


»  before) 


\ 


obtained  as  a  yellowish  brown  substance;  the  o: 
base  dyes  tannin-mordanted  cotton  in  weak,  pale  blue 
shades,  but  produces  very  bright  deep  blue  tones  on  wool. 
The  corresponding  di-o-methylindoxyl  compound  is  a 
bluish  substance  which  on  oxidation  dyes  wool  in  bright 
violet   shades,  and    the    p-derivative    is   a   green    powder 


which  on  oxidation  gives  dark  grass  grei  n  shades  on  wot  i. 
Octamethyltetra  aminotetraphcnyl-4-amino-»i-x>  lene, 

'  B  C,H4.N(CH,)dj 

lx^'H[t.H,.\Mll 

Ml 

is  prepared  by  oxidising  the  condensation  product  ol 
tetramethyldiainhiodiphenylisat  inmet  banc  (from 
and  tetramethyldiaininodiphcnylcarhiuol  :  see 
and  dimethylaniline  with  chloranil  in  alcoholic  solutici 
and  reducing  the  product  with  zinc  dust  and  acetic  acid. 
It  is  a  white  crystalline  powder  and  on  oxidation  gives 
an    intense    blue    solution    with    a  pale    reddish   tin 

—J.  . 

Xantlu  in  inn!  In /ill'  Hi/Inn  limit' .     F.  Kehrmann.     A 

1910,  372,  287  355. 
In  a  previous  paper  I  this  J.,  1902,  7»>7 )  the  author  sug- 
gested that  the  Pyroninc,  1'.  -amine  and  Rhodamine 
dyestuffs  were  to  be  regarded  as  amino-  or  hydroxy- 
derivatives  of  carboxonium  compounds  and  the  object 
of  the  present  work  was  to  find  experimental  evidence  as 
to  the  relation  of  these  dyestuffs  to  the  simple  carbox.  uium 
ami  especially  t ■  •  the  xanthoiiitim  salts.  The  h\ 
phenylfluorone  prepared  by  Kehrmann  and  li.nglci 
(this  J.,  1908,  1106)  was  assigned  the  formula  (1.) 

C.H5 
C 


UH 


CH,.(> 


(ill 


(10 


o 
x 

(ii.) 


and  in  order  to   prove  the  presence  of  the  linked  .  sygen 
atoms  in  this,  the  action  on  it  of  methyl  sulphate  ha 
studied.     The  first   product   is  a  -pit   of  hydroxymcthoxy. 
phcnylxanthonium  (II.)  which   spontaneously  lose-  water 
to  form  methoxyphenylfluorone  (111.) 


CH3. 


i 


C.HS 
C 


it  t  II, 


(in-) 


x 

(IV.) 


This  in  its  turn  unites  with  methyl  sulphate  to  f.  nil  a  salt 
of  3  :  6-dimethoxyphenylxanthoniuui  (IV.).  Further  I  y 
double  methylatiou  the  esters  of  Fluorescein  are  c.  nvertfd 
into   salts  of   3  :  6-dimethoxyphenylxantlioniumcarboxylii 

esters. 


CH 


,.d 


c 

"I'll, 


\y\y\/ 

II 


which  behave  a-  salts  of  strong  bases  and  resemble  t|i. 
acridinc  salts  in  that  they  are  strong  dyestuffs  which  givi 
gold  yellow  to  orange  yellow  shades  on  tannin-mordanted 
cotton,  fast  to  washing  and  soaping.  Alkylation  thi 
converts  the  fairly  strongly  acid  Fluorescein,  the  basi. 
properl  ies  of  which  an-  only  feebly  developed,  into  strongly 
basic  compounds  which  do  not  contain  nitrogen.  Applying 
these  observations  to  the  ease  of  the  Pyronines,  II.  -a mine-. 
Rhodamines,  Phthaleins.  etc..  the  author  .includes  that 
the  basic  character  ol  these  dyestuffs  is  not  due  to  the 
presence  of  tin  amino-group  or  the  nitrogen  atom-  In 
order  to  throw   further   light    on   the   basic   character  ot 


IIJ     s. 


Ci     l\-     i  ULUl'RlNti    \l  \  I  i  I  RS  a    \>\  EH. 


62 1 


lll|'.. Wild-.      I  lie      Mill  |l(ll  III  Mil 

rk    ..I    lirecn    and    K Iii     .1       I'"1.      1133 

i  i  |n>  phi  t..  ■  l.i  ii  -  nml  I"  ii  'in    ol  <  hi 
,,,  m  |  !,,•     ,lhi  lior    disi  ii--.-     nt     • .  nsiderable 

ii  i|iiiii..iiiinl   llirnri    "!  1 1 nstitution 

i. hi    considers    '  hat    the    wi 
ii   fnvuiir  .it    In-  own   ipiinonoid   theory.      He 
i|mt.   through  t In-  latter,  ii   . ■..ni|.i.  In  i; -iM-  theory 
ile  nil  iluiilitfiil  .  uses  may   iiltimatelv    In    .Ii 
.1  ,.f  the  the.  irl  ial  and  subsid  Ii  m  ii 

.ml    \\ .  i in  r.     \\  hen   in  etylaminophenj  I 
mi  Ii  niel  hj  I     ulphate  in  nil  rol  i 
nlution,  tin-  mot  hos.nl  phato  cil   3-auctylamiiio-6-methox] 

111       alinve)     is     formed. 

this  I'li-i-  dye  lam lonlantod  eotton  in  orange 

shades.     The    phv   i<  al    iind    i  hi  mil  al    properties 
.;  n  large  number  of  benzeins  and   phthaleiri 

deseribed,  ..I  which  toluhydroquinonebenzein, 


in  t  bo  form  ol  its  chloride  dye-  tannin-mordanted  cotton 
ante  brown  shades  which  are  last  t"  washing. 

—J.  '     ' 

Patents. 

at  dyestuffs  of  tin  ;   Manvfacivri  of ■ 

ii.    Imray,    London.      From   See.   Chcm.    Ind.   in   Basle. 
rla'nd.      Eng.    Cat.    1  1.31  1,  June    Is.   1909. 

Bbows    val    dyestuffs    are    obtained     by    treating    4:4'- 

indigo     with     halogens      or      substances     yielding 

The   IT.  mu i tat  i  1 1  .  nin |  .  ii nd  i>  a   brown   powder 

i    bright    yellowish   brown    val    from    which   cot  ten 

in   bright    reddish   brown  tint-:    •  n   soapinj 

redder    and    are     very    t.i-t     to     washing.      The 

hjorinated    diaininoindigo  hes    full    brown    shades 

"    redder  I  han  tin    dj  rings  produced 

-  it  the  original  compound.-  J.  C.  I 


:i'rii    .mm..-   and  of  its  t( uro-di ritathi  : 
P.    A     New  ton,    I  ondi  n.      From 
Parbenfabr.    vorm.    F.    Bayer  und   Co.,    Elberfeld,   Ger- 
many.    Eng.    Pat.   20,90..,  Sept.    13,    1909. 

I  aniline 

i-il  gallii  hi  id  it  In-  .1.,  1010,  112)  and  it  mponnd, 

■  esses  desi  i  ihed  in  t  he  •  a  e  of  the 

liaDocyaninc    derived     from     nitrosi  dimethylaniline    (this 

I..    1907,    960;     1908,    71,    744)    give    analogous    results. 

.i    dyestuff.   thus   containing   no   carboxyl   gronp, 

-    in    hydrochloric    mid    villi    a    blue    colour    and 

■    in   -hade  than  that    from   which  it   i-  derived. 

—3.  C.  C. 


ii/  tin    nnllinin  in     •»  tii is  ;     I' twin*   /i 

I  .ii  In  nliilu.     vorm.     F.     Haver    und    Co. 
Pat.  220.032,  Jan.    12,   1909. 

amine-  or  nitronitramines  obtained  by  the  nitra- 
aniinoanthraquinoncs   or   their  derivatives,    when 
with  acids  and  then  with  water,  are  ci  i 
fad    brown  wool  d vest uffs,  soluble  in  alkalis.— T.  F.  B. 


Tetrachloroindigo  nml  ptm  P.  Julius, 

V     Villiger   and    P.    Kawiasky.    Assignors    lo    Badische 
Anihn    und    Soda     Fabrik.    Ludwi  i  In -lUiine, 

Germany.     U.S.  Pat.  955,410,  April  Is.  1910. 

retrachloroindigo  i-  prepared   by  saponifying 
i  an  ester  of  4 :  5-dichloroindoxylcarboxylic 
[(  is  a  greenish  blue  powder  which  dyes  cotton  in 
nish  blue  shades. — J.  C.  C. 


I 
■  |  Badisi  hi      \iiilii    in,.. 

Pat.    219,732,    Feb      ■     ' 
i         158,625,  i'i  t.  27,  L903. 

\i  i,  ■  i  i  '  Dm] la  ni    i"  !'■  halogen   indigi  lined 

by  in  ai ins   tetra-,    pente  en   indigos  »it h 

.dl,. ih  Bolutions,  ii  by  treating  with  air  alkaline 
ling   |  nl\  hah  gen-indigo  wl 
Tin-  products  « 

ill..    |  I  .ire   more  i  tal  h 

i  han  '  he  alkali  compound    ol  I  lie  Don 

— T.  I     ft 

Anthtacem    series ,     New  products  of  condensation   of  the 
—    .  io  wdyi  -i  ■  ''"  "  .  """'  0 

indy  niing     Badhiche Anilin und Soda  Fabrik. 

Fr.    I'.n     408,787,    Nov.   9,    L909.      I'nder  Int.   Conv., 
April  7.  \|iil  19,  and  Aug.  11,  1909. 

H  ii,  1. 1  s  .I.  in  in  i-  of  anthraquinones,  or  their  deriva- 
iii  condensed  with  o  amino-, o-hydroxy-, oro-thio- 
oxybenzoic  aoids,  iluir  salts,  esters,  or  substitution  pro- 
duets.  New  dyestuffs  of  the  anthracene  series  dyeing 
wool  in  an  arid  bath,  are  obtained  by  treating  these 
products  containing  one  or  more  sulphonic  groups  with 
condensing  agents,  or  the  latter  may  act  at  the 
same  time  as  sulphonating  igent  .  or  the  compounds 
may  be  nulphonated  aftei  treatment  with  condensing 
■  .  The  dyostuffs  are  ( reated  with  reducing 
agents  in  presence  of  an  alkali,  and  the  material  dyed 
hi  tin-  vat  thus  obtained.  They  maybe  applied  in 
printing,  with  or  without  a  n  during  agent,  with  addition 
ol  alkali,  and  subsequent  steaming,  or  the  material  may  be 
printed  with  a  reducing  agent,  with  after-treatment  by 
alkali.— B.  N. 

Thioindigo    vat    dyestuff.     A.    Schmidt    and  K.    Thiess, 

Assignors    to     Farbwerke    vorm.    Meister,  Lucius    und 

Briining,  Hdchst-on-the-Maine(  Germany.  U.S.   Pat. 
965,699,  April  19,  1910. 

Claim    is    made    for    the    dyestuff   produced    by    heating 
iliniiiioihi.iiniligo  with  aniline.       It  is  a  blur  powdei 
,,,,!  ,l,i      cotton  and  wool  from  the  hydrosulphilc  vat  in 
violet  blue  shades  which  arc  very  fast. — J.  C.  C. 

Monoazo  dyestuff  :    Process  fnt  preparing  a  yellmr  . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.     Ger. 

Tat.  219,S4ti.  April  2s,  1909. 
By  combining  diazotised  2.4-dinitraniline  with  phenyl- 
methylpyrazofone,  a  greenish  yellow  dyestuff  is  formed. 
which  is  insoluble  in  water  and  oil,  East  to  alcohol,  and 
extremely  fast  to  light.  It  may  be  used  equally  mil 
for  dyeing  fabrics  or  for  making  printing  colours  or  oil 
colours.— T.  F.  B. 

Mononm  dyestuffs;    New  ■ ,  and  new  lakes  tnth  them- 

dyestuffs  as  ba V  t.  l.c>.  fiir  Antlinfabr.      Fr.  Pat, 

107,903,   Oct.   15,   1909. 
The  diazo   derivative  of  an   aromatic  amino  compound, 
0f    the    general    formula     C«H,:<  B      NH, :  X:N0 
1  .  ■>  |  hjch  X  n  pre  ■  nts  an  atom  of  a  halogen,  is 

combined  with  (3-naphthol.  Tin-  compounds  may  be 
transfbrmed  into  colo  by  any  of  the  well  known 

methods.— B.  N. 

SufaAMi    dyestuff;    Process  for  producing  a - 

moss-green   shades.     C.   Jager,   i.es.   m.b.H.      (.er.  Tat. 
220,064,   I'.li.   IS.   L909. 

\  MtM'i  i.t  o:  ,.  phenyleni  "'" 

diamine   is   heated   with  sulphur  to  a  big 

,230°— ->".o     C)     Tie-    resulting    dyestufl    dyes    cotton 

brown  Bh  '• 

lit  The  mixture  of  the  dyestuffs  produced  by  b-ating 
p-phmylenediamme  and  its  acetyl  compound,  ^l^!'^'/- 
with  still '.ur.  dyes  cotton  in  feeble  green  tones,  which  do 
not    alter   in  air.    but    become   grey   on  treatment    with 

c2 


682     CX.  V.— FIBRES;  TEXTILES;   C  ELl.ll.USK.  \i.     Ci..    VI.—  BLEACHING  ;    DYEING,  &c.   [May  81,  1910. 


biohiom&te,  copper  sulphate,  and  acetic  acid,  whereas  the 
dyeings  obtained  mth  the  mm  dyeetuff  are  unaltered  by 
this  treatment  See  also  Ger.  I'm.  220,065;  this  J., 
1010,  555)— T.  P.  B. 

[Azo]  dyettuffs  .     Manufactun   of  add  wool  •     P-   A. 

Newton,  London.      Prom    Parbenfabr.  vorm.   P.  Bayei 

mid  Co..  Elberfeld,  Germany.     Eng.   Pat.   11,920,  Uaj 

20,   1909.     Addition  to  Bng.   Pat.  7820,  April  1.  1909. 

Addition  of  Haj  22,  1909,  to  Pp.  Pat.  402,540  of  1909  ; 

this  .1..   1910,  81.    -T.  !•'.  B. 

Colouring  matter  of  the  anthracau    series;     Uarmfw 

of  .    J.    V.    Johnson,    London.     Prom    Badisi  tie 

Anilin  uml  Soda  Fabrik,  Lndwigshafen  on  Rhine, 
Germany.     Bng.  Pat.  12,568,  Hay  27,  1909. 

-      i        ,■.,!   218,162 ol  1909;  tins  .1..  1910,  182.     T.  V.  B. 

Dis,u  ,  •  ■    —  .     P.  A.  Newton, 

London.     Prom  Parbenfabr.   vorm.   P.  Bayer  unit  Co., 

Elberfeld,  Germany.     Eng.  Pat  16,799,  July  19,  1909. 

Pr.  Pat.  405,178  of  1909  ;  this  J.,  1910,  267.— T.  P.  B. 

[Triphenytmethane]  dye;    Orange-red   to   violet .     M. 

Weiler,  As~i^n..r  to  Parbenfabr.  vorm.  P.  Bayir  unci 
Co.,  Klberield,  Germany.  U.S.  Pat  950,359,  Peb.  22, 
1910. 

See  Addition  of  July   13,   1909,  to  Pr.   Pat  404,800  of 

1909  :   this  J.,  1910,  412.— T.  F.  B. 

Azo  dye  and  process  of  making  same.  W.  Herzbergand 
M.  Bonus;  Assignors  to  Act-Ges.  f.  Anilinfabr.,  Berlin. 
U.S.  Pat.  955,068,  April  I..  1910. 

See  Pr.  Pat.  407,903  of  1909;  preceding.—  T.  F.  B. 

Vat  dye   [from  carbazole]   and   process  of    making   sanu  ; 

Blut    .     R.   Hera,    Frankfort.    Germany.    Assignor 

i   .ssella   Color  Co.,   New    York.      U.S.  Pat.  956,348, 

April  26,  1910. 
See  Ger.  Pat.  218,371  of  1908  ;  this  J.,  1910, 482.— T.  F.  B. 


V.-FIBRES  ;     TEXTILES  ;     CELLULOSE  ; 
PAPER. 

.!    hemp  from.   Mauritius.     Bull.    Imp.    lust..    1910,    8, 
9—10. 

A  specimen  sample,  well  prepared, white,  oi  Fair  lustre,  and 
rather  finer  than  the  average  commercial  fibre,  gave 
the  following  results :  Moisture,  8-6 ;  ash,  0-5;  o-hydn 
lysis  (loss),  7-8  ;  (3-hydrolysi8  (loss),  lO-l ;  acid  pnnli<  a1 
(loss),  0-5;  and  cellulose,  83-0  per  cent  Comparison  <f 
these  figures  with  the  results  given  by  samples  of  sisal 
henip  from  East  Africa.  Xyasaland,  and  Gganda  showed 
that  the  Mauritius  product  was  the  best  of  the  four,  since 
it  contained  more  cellulose  and  lost  less  on  hydrolysis. 
It  was  valued  at  about  £30  per  ton. — C.  A.  M. 

Kapok  fibrt  from  Mauritius.  BuD.  Imp.  Inst..  1910,  8,  9. 
The  fibres  were  fairly  clean   and  ol  a  light  golden-brown 

colour,   and   had   a  e I    lustre.     Thej  varied   in   length 

ir,, in  0-7  to  1-0  inch,  and  in  diametei  from  0-0005  to 
015  inch.  1 1 if-  average  1  >< •  i 1 1 *_'  0-00096  inch.  The  sample 
was  slightly  darker  and  more  uneven  in  colour  than  a 
standard  commercial  sample.  It  was  valued  at  about 
44d.  to  5(1.   per  lb.  in  London. — C.  A.  M. 

Cellulose  hydruVs  ;  Adsorption  of  sodium  hydroxidt  by . 

J.  F.  Brings.     Chem.-ZeSt,  1910,  34,  455. 

ViEWEO  (this  J.,  1908,  418)  propo-ed  to  measure  Hie 
"degree  of  mercerisation  "  of  Uulose   I". 

mining  its  adsorption  capacity  for  sodium  hydroxide  from 
2  per  cent,  aqueous  solution.  It  was  shown  that  the 
adsorption  was  greater,  the  zreatei  the  concent  rat  ic  n 
of  the  alkali  by  which  "  mercerisation  "  had  bet  D  i  it,  ,  i.('. 
The    author    points    out    that    an    increased    adsorption 


capacity  is  characteristic  of  hydrated  celluloses  general)} 
hy  whatever  method  the-  hydratie  n  may  have  been  induoei 
and  ihat    tin1  im  rea.se  in  adsorption  may.  ill  strictly 
parative  cases,  lie  taken  as  a  measure  ol   the  "  de< 
hydration."      He  also  shows  that   small  differences  in  th 
degree   ol    hydration    may    he    measured    on    n    magnifies 
scale-    by    deteimining    the    adsorption    i>l      the    alkali    i 
alcoholic    media,    instead    of    in    aqueous    solution! 
percentage    ol    s,  dniiu    hydroxide    atlsorhed    bj    ceUuloi 
from  '_'  per  cent,  solutions  is  vcr\  much  greater  in  all 
media,  and  it   increases  with  the  alcoholic  strength.     Tb 

author  finds  that  max nn  adsorptions  of  II      I5pe 

of  sodi hydroxide,  calculated  nil  the  dry  weight 

cellulose,    arc    recorded    in    the    case    of    artificial      ill 
presence'   of   93   per  cent,   alcohol   of   approximate^ 
a  I  La  1 1  metric  strength.      By  working  in  93  per  tent,  alcoh 
it  is  possible  to  sho«  differences  in  the  degree  of  hyd 
of  cellulose  fibres  which  have  been  hydrated  by  mec  I 
means  only  in  the  paperinakcrs  beating  engine.-  .1    Is  I 

Patents. 

Coir  fibre;  Manufacture  of  elastic,  non-inflammabU .   If 

Sumner.  Horton,  Bucks.      Eng.  Pat.  9840.  April  26.  191  8 

The  fibre  is  detached  from  the  beard  by  beating,  u 
washed  until  the  water  is  clear  of  suspended  niattei 
li  is  i  hen  boiled,  allowed  to  cool  for  24  hours,  and  re-boili  d 
The  hanks  of  fibre  are  then  dried  by  heat  and  spun  int. 
strands  which  are  in  turn  spun  into  ropes  which  out 
upon  themselves  in  springy  coils.  The  coiled  rope  i 
boiled  with  a  solution  of  lib.  of  alum  and  1  uz.  of  sod 
crystals  in  6  galls,  of  water,  for  one  hour,  drained,  oom 
plctely  dried,  and  the  unpicked  rope  teased  by  hand  ol  bj 
carding  machine.  The  finished  fibre  is  stated  to  1"'  ui  I 
inflammable,  highly  elastic  and  curly,  and  to  be  an  excellen 
substitute  for  horse-hair.  etc..  for  stuffing  ma 
and  other  types  of  upholstering. — R.  C.  P. 

Solutions  for  spin  nine/  and  other  purposes  ;    I'rodw 
durable      —.     P.   Friedrich,  Berlin.     Eng.  Pat.   11.11: 
June   16,   1909. 

The  keeping  properties  of  an  ammoniacal  solution  ol 
oxide    are    found    to     be    improved    by   the    addition   i 
mannitol  or  other  multivalent  alcohols. — E.  M. 

Combs;     Product   for   tin     munufacturi    of  and   othi 

applications.     Soc.    Industriellc  de   Celluloid.     Fr.    Paf 
407.84(1.  Jan.  8.  1909. 

Celluloid  is  mixed  with  maltodextrin.  obtained  front  Hi 
fermentation  of  dextrin  by  the  aid  of  malt.  Befor 
being  added,  to  the  celluloid,  the  maltodextrin  is  prefi  rah] 
neutralised  by  the  addition  of  a  suitable  amount  of 
weak  alkali,  such  as  borax,  and  the  water  separated  b 
bvs  |  ic  .ration. — B.  N. 

Vessels  for  mixing,  rjrindiwj,  bleaching,  etc.  [Beaton 
engines.]  Maschinenbau-Akt.-I  ,'cs.  Golzcrn-Grimmt 
Fr.  Pat.  408,277.  Oct.  20,  1909.  Under  Lnt,  Com 
July  L'7.   1909. 

Si  i   Eng    Pat.  24,903  of  1909  ;  this  J.,  1910,  483.— T.  F.l 

Plastic  compounds;    Manufacture  of .     S    Morimun 

Tokyo.     U.S.  Pat.  955.421,  April  19.  1910. 

Sub  Eng.  Pat.  27,266  of  1909  ;  this  J.,  1910,  557.— T   I    1 


VI.— BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 


Patents. 


('.  .1. 
1909. 


r- 


Inflaiieiniible   fabrics  ;     The    loathing  of  . 

London.     Eng.   Pat   8829,   April    14, 

The  patentee  claims  the  use  of  ammonium  phosphate  as  ai 
iigi.ilieiit  in  the  liquors  used  in  washing.  Muring  ol 
ing  inflammable  goods. — F.  M. 


til  .   No.   ID] 
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\d€tnalogou*  compounds ;  Process  foi  reducing . 

Inilin   und   Soda    Fabrik      Sec I    Vdd 

21.  1000.  i„  i'i    im    :ws.;tiio.  Nov    20.  loot 

1       111  i    iii.l    I22.U      I  u.lor   Int.  (on\..  -I ill v 
I    Vug    li.   I!K>!I 

indiriihiu.      1  ti  i .  ■  i  rn  I  m«  p.     or     their     homolo 

titutioit  i luct    arc  t  roatod 

ith  ferrous  oxide,  or  a  mixture  ol  this  with  metallic  iron, 
nee  of  an  alkali.     Tin-  ferrous  oxide  and  the  iron, 
r  the  mixture,  nj  in  em  been  previously 

mill  an  arid.      li.  N. 

il  machini    t<n   dyeing,  bleaching,   washing, 

.  principally  of  lejctih    products.     K.   Midler, 
at.   108,082.  Oct.  10.  1000. 

ferial  tn  he  treated  is  subjected  to  an  alternating 

iquor  no  as  to  prevenl    the  formation  of  channel: 

iso   to   une\  cm    results.      This  alternate 

htainccl    hj    arranging  the   wire  cage  of  a  hydro- 

Itractor  inside  a  closed  chamber,   both  the  cage  and  the 

ng   rotatablc.      The   cage   i-   ennstrueted    with 

.1    funncl-shagicd    opening    communicating    with 

\rni  the  walk  nl  the  cage  and  the  wall  of  the 

iter  ehambei       The  liquoi   for  the  treatment   Hows  from 

ir  along  a  pipe  which  is  mounted  on  swivel  bearings, 

,  o  that  t he  In | in 'i  ran  .it  he i  be  delivered  on  to  the  m 

i  attained  in  the  cage  in  down  the  cent  ral  opening  directly 

outer  chamber.      In   the   tirst    ease,   the   machine 

motion,    the   liquor   will    tiavel    radially   through 

'■■■  material  into  the  outer  chamber.      In  the  second  case, 

..'i   on  falling  down  the  central  opening  on   to  the 

the  miter  chamber    is  at   once  thrown   by  centri- 

ee  to  the  wall  of  the  chamber  and  is  forced  by  the 

nt  the  liquor  behind  it.  up  the  space  between  the 

rail  and  the  outer  wall  of  the  cage  and  afterwards  through 

lie   material    in     i    direction    opposite   to   the   centrifugal 

Po  lessen   the  risk  of  channel  formation,  the  cage 

•  divided  into  compartments.     1'.  V.  C 

machine.     ,1.     T.     Psarski.       Fr.     Pat.     408,307, 
i  let    26,   L909 
iparatus  comprises  a   \at   having  a  perforated  false 
mi  which  the  material   to  be  dyed  is  placed  and 
rossed  down    bj    means  of  a   cover   perforated    neat    its 
y.      In  order  to  ensure  even  dyeing,  a  distributing 
ii  nt  consisting  of  a  perforated  drum  is  arranged 
■a  the  false  bottom.     The  \ at  is  pro\  ided   with  three  pipes, 
1  WD  entering  below   the  false  bottom  and  the  third  above 
'  cover.      These     pipes    are    iii    connection 

centrifugal    pump    by    means   of    which   the   dye- 
heated    by    a    steam     pipe    arranged    beneath    the 
■  loin,  is  made  to  circulate  through  I  In-  perforations 
D  the  false  bottom  and  the  distributor  into  the  material 
to  be  dyed,  and  afterwards  through  the  perforated  cover 
mil  the  exit   pipe  back  to  the  pump.      Since  the  perfora- 
"iis  in  iii.  false  bottom  and  the  distributor  have  a  greater 
lahvering   capacity    than    the    perforations   in    the   cover, 
tat   dyeing   operation    is    conducted    under    pressure    and 
mon1  uniform  results  can  therefore  be  obtained. --  P.  F.  ('. 

'  "jn  tube  /or  dyi  ing  yarn  in  llu  form  oj  cops  or  bull*.     F.  H. 
Daniel!.     Fr.    Pat.    408,400,    Oct.    28,     1000. 

ii  is  wound  round  a  tube  consisting  of  a  sleeve 

suitable  fabric  of  loose  or  ]K>roiis  texture,  inside 

inserted  a  metallic  spiral  support   which  distends 

Since  the  metallic  support  can  act  as  a  spring, 

the  cop  tube  thus  obtained  is  compressible  along  its  length. 

—P.  I'.  ( 

Dyeing  i/urn  in  cops  and  balls  ;    Method  of and  method 

of  winding  yarn  on  cops  /or  dyeing.  P.  H.  Daniell  and 
J.  C  Hebden.  Fr.  Pats.  408,424,  Oct.  29,  1000,  and 
108,480,  Oct.   30,   1009. 

'  A  number  of  cops  or  balls  wound  on  tubes  which 
jitudinally  compressible  (see  preceding  abstract  1 
in  placed  end  to  end  ami  tightly  pressed  together,  the 
eentral  openings  of  the  tubes  being  kept  in  line  nv  means  of 
i  mechanical  contrivance.  The  dyediquor  or  other  fluid 
Used  in  the  process  is   then  pumped  into  the  openings    I 


and  forced  radially  through  the  oopi      (2)   The  oop  or 
ball  nt  yarn  is  wound  ronnd  a  tube  of  'wo  Mat 

perforated  helical  supports,  one  of  which  ■      ■•  arranged 
inside  i  he  "t  bet    I  hs  t  it  fills  up  thi  sen  1  be 

sucre     . i  ooils  of  i In  "nil  '    piral  and  thu  I h  ii 

i  perforated  tube  compressible  along  it    length.      V  claim 
is  made  for  any  othei  combination  which  will  produ 
com] isible  t ube.     P.  I'.  ('. 

\ilating   bulk.    Teztil   ■ 
chine, it. ,l,nk  P..  I  ohiien.      IY.  Pat.  108,488,  Oct   30,1909. 
I  mi  '    Im    i  '..nv..  N.,\.  2,   1908. 
Thb  spindles  on  which  the  materia]  to  be  dyed  is  wound 
an-   mounted   on  n   carrier,   A,   the  interior  of  which   is 


JE      C 


a  hollow  cylinder  divided  into  two  parts  by  the  tube. 
S,  so  that  when  the  carrier  is  lowered  into  the  vat,  l'\ 
the  (ube.  S,  tails  over  and  connects  with  the  pipe.  E. 
whilst  the  other  section  ol  the  cylinder  is  placed  in  connec- 
tion with  the  pipe.  <'.  both  these  pipes  being  in  com- 
munication with  a  pump  of  reversible  Bow.  Above  and 
around  the  carrier.  A.  is  arranged  a  bell,  P.  connected  to 
a  vacuum  apparatus  by  a  pipe,  Z.  w  bich  is  pun  ided  with  a 
stop-cock,  H.  This  stop-cock  is  opened  just  as  the  carrier 
is  being  lowered  into  the  dye-liquor  contained  in  the 
vat.  F.  and  in  this  way  all  air  is  aspirated  from  the  material. 
Alter  the  dye-liquor  has  been  sufficiently  circulated 
through  the  material,  the  bell  and  tin-  carrier  arc  raised 
from  the  vat,  but  owing  to  the  vapours  which  the 
contains,  the  hot  dyed  material  is  not  brought  too  suddenly 
into  contact    with   cold   air.   -P.P.  C. 

Printing  roller.     S.  Torii.     Fr.  Pat.   II  5,72      i 

\   hollow    glass  '  vlinil.i    provided  on  its  inner  surface 

with  projections,  is  fitted  bj  can    of  a  suitable  binding 

materia]   round  a  core  ol   cemen 

imbedded  in  the  cement  to  prevenl  theglat 

The  con-  i    provided  with  an  axial  opening  for  the  insertion 

of  the  central   spindle— P.  I     C. 

Impermeabli  and  wash  A  '',rf 

dint,,,,  and  ■■■■  '"" 

of   .     Mdme.     R-  gg'  nkamper.     Fr.     Pat.     V 

Oct.  16,  1909. 

Tin:  linen  is  tirst  placed  in  a  Boiut 

and  after  drying,  is  subsi  quenl       ■     •  n  a  coating  of  nitro- 
cellulose.     B    N 
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Cu   VII.— -UIOS.  ALKALIS;  SALTS;  NON-METALLIC  ELEMENTS. 


i  u. >i  si,  min. 


Thrtiidf  or  othir  analogous  subsUmcis  .•    Process  for  girimj 

luMr,   to .     A.  J.   Palmer.     Fr.   l'.n.  408,303,  Oct. 

26,  1909.     Under  Int.  Qanv.,  Sept  '.'.  1909 

Thk  moistened  material  is  compressed  strongly  at  a 
high  temperature,  by  passing  ii  between  strongly-heated 
cylinders  al  a  Bpeed  sufficiently  great  t"  leave  the  material 
<till  wet  after  treatment, — B.  N, 

Threads;  Brilliant with  metallic  lustre.     Farbeniabr. 

vnrm.    F.    Bayer  and   Co.    Fr.   Pat.    108,370,   Oct   'J7. 
1909.     Under  Int.  Cony.,  March  1,  1909. 

The  threads,  of  whatever  -  overed  with  a  solution 

..i  cellulose  acetate  containing  bronzes  oi  metallic  powders, 
with  or  without  the  addition  ol  colours  or 'pigments. 

— B.  N. 

-        ;  and  impregnating  paper,  wood  and  other  nr.nl 

materials;  Process  for .     A.  Ktildkepp  and  H.  Graf. 

Fr.  Pat.  406,555,  Oct.  28,  I 
Resin,  casein  or  other  anal.-"'.-  albuminoid  compounds, 
or  a  mixture  of  resin  and  casein,  either  hoi  or  cold,  are 
mixed  with  a  silicate,  the  alkali  of  which  is  neutral- 
ised later  on  by  any  appropriate  reagent.  The  material 
is  treated  with  the  alkaline  mixture,  thus  giving,  with  the 
alkali  contained  in  the  silicate,  after  neutralising  as  above 
mentioned,  compounds  which  are  insoluble  in  water. 

—B.N. 

Sill:  \jnr  dyeing,  etc.} :  Proct  u  for  treating .     M.  Stine, 

New   York   City.     Eng.   Pat.    15,658,   July   5.    1909. 

See  Fr.  Pat.  404.SH2  of  1909  :  this  .1..  1910,  209.— T.  F.  B. 

Sizing  or  finishing  media;    lianufacturi   of  .     Erste 

Trieste]  Reisscbal-Fabriks  A.-G.,  and  G.  Donauer, 
Trieste,  Austria,  Eng.  Pat.  13,672,  June  10,  1909. 
Addition  to  Eng.  Pat.  29,130,  Dee.  30,  1904. 

See  Addition  of  June  19,  1909,  to  Fr.  Pat,  349,074  of  19C4  ; 
this  J..  1910,  4211.— T.  F.  B. 

Turns,  fabrics,  and  the  likt  ;    Proct  is  /i  Hirtg  lustri 

to  .     A.   J.   Palmer.   London.     Eng.    Pat,    10,645, 

Sept.  9,  1909. 

See  Fr.  Pat.  408,303  of  1900;  preceding.— T.  F.  B. 


VII.— ACIDS  ;     ALKALIS  ;     SALTS  ;     NON 
METALLIC    ELEMENTS. 

Sulphur  exports  from  Sicily.     Oil.  Paint,  and  Drug  Rep 
April  25.  1010.     [T.  K,] 

Tin:  exports  of  sulphur  from  Sicily  during  the  last  two  years 
in  tun-  of  l.tll  10  kilos.,  were  as  follows  : — 


1908. 


1909. 


Great    l'.ritain       20,119 

i  ran a     South     hb,89« 

.  North    fl.933 

If   Hand     B.775 

Belgium    11,410 

Germany      30.399 

Vii-tria-ITuiuKirv     32,60] 

la  

Scandinavia  and  Denmark 

Spain     8,125 

l-.rlueal   12,894 

iUli    (mainland)     61 

Greece,  Turkey,  and  Balkans ;;.M'; 

Urica,  N.rtli     1,670 

Africa.  South 1,686 

1    Canada  

Sooth    \inerica    3,056 

Ula  4,127 

\  ii  t  ralia 

Other  countries ;     1,098 

Totals   


19,874 
92,000 
5,88] 
7,184 
16,530 
28,788 

19,300 

. 

1 1,797 

21,131 

a.  Ha 
>. 741 
19,491 

5,948 

I 


858,919 


Stocks    of    sulphur    in    Sink     an nted    last    year    to 

640.000  tons.     French      ulpl mption    is    about 


195,000  tons,  nearly  all  imported,  the  output  of  the  three 
French  sulphur  mines  being  only  2,000  tons.  Viticulture 
in  France  take,  about  70.000  tons.  20.000  tons  are  absorbed 
in  such  industries  as  carbon  bisulphide,  ultramarine, 
bleaching  cellulose,  etc..  and  the  remainder  in  maki 
phuric    and    sulphurous    aeids.    etc.      Sicily    sup| 

e's  foreign  sulphur  until  I90.r>,  but  now  a  large  amount 
from  the   United  States. 

Sulphur  nr,  -  ,■    Use  of ■  for  the  manufacture  i>\  sulphuric 

nciil.     G.  Oddo.     (Jaz.  chim.  ital.,  1910.  40.  1..  217     312. 
The  author  has  proposed   previously  (this  J.,   1908,  222 

also  Bruhn.this  J..  ItHIO.  Illsti)  the  useol  Sicilian  sulphur 

ores  in  place  of  pyrites  for  the  manufacture  of  sulpln 
acid.      In  the  present   papers  he  describes  the  analysif 
a  large  number  of  representative  samples  of  sulphur  ore* 
and  discusses  the  origin  o,'  the  sulphur- bearing  depo- 
and  the  relative  advantages  and  disadvantages,  from  the 
technical  and  economic  standpoints,  of  the  use  of  sulphur 
ores  for  the  production  of  sulphuric  acid.     More  than  one- 
quarter  of  the  total  production  of  the  Sicilian  and  Italian 
sulphur-bearing  deposits  consists  of  material  containing  at 
least    as    much   combustible   sulphur   (40 — 50    per   cent.) 
as  pyrites,  but  the  sulphur-content  is  very  variable,  even 
in  one  and  the  same  deposit.     For  the  sulphur  oris  to  com- 
pete effectively  with  pyrites  it  will  be  necessary  to  prepare 
ore-conglomerates  or  briquettes  of  uniform  sulphur-content, 
say  50  per  cent.     Since  the  sulphur  and  the  ganguo  diffei 
in  friability,  it  should  be  possible  by  crushing  and  concen 
tration   to  separate  them  into  portions  richer  and   pool 
in  sulphur.     Further   the  liner  portions  or  "  sterri  "  may 
be.  heated  to  the  melting  point  of  sulphur  without  loss  and 
then  on  compressing  and  cooling,  yield  compact   masse 
which  can    be   transported   without    injury.      It   will   thus 
be  possible  by  mixing  portions  of  sulphur  ore  of  different 
sulphur-content   to   prepare   briquettes   or   conglomerated 
of  any  desired  richness.     The  author  has  constructed 
sulphimctcr  by  means  of  which  the  sulphur  content  of  an 
ore   can   be   readily   determined   with   sufficient   aceura 
by  extracting  with  carbon  bisulphide  under  prescribed  con 
ditions  and  then  determining  the  density  of  the  solut 
with    a    special    hydrometer.     The    furnaces    previously 
described  (this  J..  1908.  222).  if  suitably  modified,  may  bi 
used  for  the  manufacture  of  fused  sulphur  from  the  portion 
of  the  ore  too  poor  to  be  used  for  tho  production  of  sulphuric 
aeid.     By  using  such  lurnaees  the  sulphur  dioxide  produced 
during  the  process  may  be  collected  and  utilised  and  thi 
large  loss    of   sulphur    which    is    experienced   at    presen 
avoided.     By    selling    600,000    tons    of    on-  .  onolona aai. 
(50  per  cent,  of  sulphur)  annually,  corresponding  to  abotl 
900,000  tons  of  sulphuric  acid,  or  a  little  less  than  nut 
quarter  of  the  total  production,  the  whole  of  the  annual 
over-production  of  Sicilian  sulphur  would  be  disposed  of. 
and   also,  within  (i  years,  the  whole  of  the  unsold  stool 
(see  this  J.,  1909,  1086).     To  place  this  proposed  industrj 
on  a  sound   footing,  the  cost   of   railway   transport   and 
the    port   charges   for   the   ore-conglomerate   would    have 
to  be  reduced  to  the  rate  which  is  enforced  for  such  low 
grade    merchandise    as    the    anthracite    of    Val    d'Ai 
and  various  modifications  in  the  financial  relations  bet * - 
the  mine  owners  and  the  "  Consorzio  "  would  have  to  be 
effected.      In  conclusion  it  is  pointed  out  that  the  establish- 
ment of  works  near  the  sulphur  mines  for  the  manufacture 
of   sulphuric    acid    would    probably    lead    further    to    the 
establishment    of  other  works,  e.g.  for    the   production     I 
superphosphate,  etc.  —A.  S. 

Sulphuric  mid  :    Determination  of and  deter minat 

of  sulphur  in  pyrites,  al.  Huybrechts.  Bull.  Soc. 
Chim.  Belg.,  loln.24.  171  175  and  177—197. 
The  precipitation  of  sulphuric  acid  by  barium  chloride  i- 
l.cst  effected  in  a  dilute  solution  containing  0-7  I11 
per  cent,  of  hydrogen  chloride  (i.e.  20  :)0  c.c.  oi 
5  .V  hydrocldoric  acid  for  a  total  volume  of  500  c.i\).  and. 
for  these  quantities  of  acid,  an  excess  of  barium  chloride, 
anion  n  ting  to  5 — 7-o  c.c.  of  a  A/1  solution,  should  be  used. 
The  boiling  .solution  of  barium  chloride,  diluted  to  Ion.  < 
is  rapidly  mixed  with  the  boiling  sulphate  solution,  diluted 
io  about  !i7o  c.c.,  i he  gas  flame  being  momentarily  with- 
drawn, and  the  mixture  is   then    boiled  down   to  half  its 
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bulk      Next    day.    the    i ipitate,  which   f"ims   Blowly, 

[a  hlii-i •'•)  nil  ami    wiisln  ..    dccantation) ;     being 

mi'.    this    i~    iciulilv    effected,    iiihI    tin-    precipitate 

nn  tended'  \    to      i  reep      ;    occluded  impurities  :n<- 

I  In  it  in i ii i n 1 11  in    imil  hi.'  I.. iiihI  in  balance  nlnin  i 

•  \iu  iK  ill.  ■!■ "--'  I  in  ■  t luhility.  The  presi  nee  of  ammonium 

hi.  1 1.  i  .  even  'ii  large  1111111111111"-.  lias  nn 

title  ClTt'Ct    I'll   l  III'   I'CSllltS.  For  I  In-   'I'' 1 1  IIIlill.lt  l« I 

-ulpliiii   in  pyrites,  thi"  -olution  containing  sulphuric  acid 

i-  r .ii. iit »■•  1  alkaline  with  alkali  carbonate,  and  then,  after 

win  mine  hydrochloride  (which  should  restore 

i. hi  colour  i"  the  solution)  and  warming,  to  reduce 

.ii-  state,  the  liquid  is  acidified  and  the 

■  tiii'ii  coin plet ed  .i     above.     The  determination  "1 

sulphuric  acid   with  barium  chloride  according  to  Lunge's 

veil-know  ii  method,  is  found  to  <j:i\  e  low  results.      P.  Sodn. 

sulphuric  acid;    A    new  apparatus  for  th<    deter- 
mination of  sulphur  trioxide  in  ■  G.  Finch.     Z.  ges. 
imh-  iin.l  Sprengstoffw.,  1910,  5,  HIT-    168. 

lighing  off  sulphuric  mill  for  analysis  the  author 

proposes   the   use  "f   the  apparatus  shown   in  the  figure, 

,    i  The  small   side    tube, 

'!,.    scaled    into    the 

hull,  oi  the  Husk.  A, 

has  a   ground   surface 

al    Ihf    p.'inl.   anil    is 

pi  mi  idea   « it  Ii  a  cap, 

a...    ground     to     tit 

tightly.     The  Bash  is 

dried     and    weighed, 

and   the  point    ol  the 

-i'li-      tulie      is      then 

immersed      in       the 

sample  "f   arid.     By 

gentle  suction,  at   i  he 

mouth  of    the   flask, 

from  10-   ;{o  grms.  ..t 

arid    are    drawn    in. 

The      oap     is      then 

placed    "ii     tin-    side 

tube     and    the    solid 

stopper  in  the  month 

of    the    flask.      The 

flask  and  its  contents 

are       then      weighed. 

Ttie    stopper    in    the 

mouth  oi  tin'  flask  is 

then     removed,     and 

tin-    tiiiin.  I.    B,    »i'li 

attailiiil  t"-tube.  is  substituted  for  it.     The  tap,  6.  is  opened, 

ami  the  0-tube  half  tilled  with  water,  and   then  by  blowing 

pnth  in  the  right  leg  of  thi  L'-tube.  the  greater  bulk  ot  the 

■ater  is  forced  up  into  the  left   leg.     The  stopper  is  then 

and  tie-  funnel  K  led  up  with  water.     Tin-  air  in  the 

thus  under  slightly  reduced   pressure,  and  water  is 

Introduced  into  the  Mask,  drop  bv  drop,  to  mix  with  the 

mill,    the    tla-k    being    frequently    cooled,     Finally    the 

Intents  of  the  apparatus  are  washed  out  into  a  graduated 

Husk.     The  author  claims  that  there  is  no  loss  of  sulphur 

during  dilution  with  water  and  that  tin-  apparatus 

is  especially  suitable  foi  acid?,  containing  over  -4"  percent. 

If  sulphur  trioxide,  where  other  forma  ol  appa 

as  t  lie  Lunge- Re j  pipette,  are  unsatisfactory.     6.  W.  Mi  0. 

Sodium  and  potassium   hydroxide  solutions;    Prep 

oncentrated  —      fret    from  carbonates,  by  means  of 
olysis,      W.     1'.     Jorissen     and     H.     Pilippo,    jun. 
/..  angew.  Chem.,  1910,  23,  726   -727. 

Thk  apparatus  here  shown  enables  solutions  of  caustic 
alkabs  quite  free  from  carbonates  t<>  be  prepared.  It  con- 
ists  uf  a  U-shaped  tube,  which  is  tilled  with  mercury  to  the 
fevel,  A,  B.  The  limb,  C,  is  charged  with  commercial 
sodium  ur  potassium  hydroxide  solution,  whilst  boiled 
distilled  water  is  placed  in  the  other  limb.  I),  and  the 
apparatus  is  lightly  closed  by  means  of  the  rubber  stoppers, 
K  and  P,  sufficient  spare  being  left  fur  the  escape  of 
OOtygen  The  electrodes,  t!  ami  11.  consist  of  platinum 
toil,  the  catbode,  H,  being  bent  at  the  bottom  so  as  t"  be 


.  i,i  with  thi  <'  the  mi  t«  arj      Th<   tobe,  K. 

in      oda  lime,  whilst   .1   is  o   platinum  wire  pa 
through  a  glass  tube  and  dipping  into  the  mercury.     The 


tube,  L.  is  connected  with  a  watet  pomp;    M  is  a  valve 

-ting  of  a  pit f  glass  rod  and  an  indiarubbei  ills'-: 

and  the  tap,  \.  is  intended  to  regulate  the  slow  Stream  of 
mercury.  When  the  mercury  reaches  a  certain  level  in  0, 
some  of  it  is  drawn  up  into  I'  and  falls  into  <■).  whence  when 
ii  reaches  a  certain  weight  it  passes  through  the  valve,  M. 
into  R,  and  so  back  into  B.  The  tube,  S,  connecting  the 
[T-shaped  tube  with  the  vessel.  0,  has  a  constricted  end 
i  .  i  shown  in  the  figure,  whilst  the  nutlet  tube,  T.  is  con- 
nected with  a  drying  tower  containing  a  little  watei 
at  the  bottom  and  soda-lime  above.  At  the  beginning, 
and  before  the  mercury  is  made  to  circulate,  the  wire.  J. 
is  used  as  the  cathode  and  G  as  the  anode.  Then,  when 
o  sutin lent  quantity  of  amalgam  has  been  formed,  II 
used  as  the  cathode,  whilst  between  ■!  and  the  negative  pole 
of  the  battery  the  resistance  is  so  regulated  that  the  current 
passing  through  •!  is  only  a  few  truths  ol  an  ampere. 
In  this  way  the  formation  of  mercurous  oxide  is  prevented. 
Finally  the  alkali  solution  is  drawn  of!  through  the  siphon, 
V.  which  is  provided  with  a  pinch-cock  at   \\      I    A.  M. 

Sohthilily-curvi     of    potassium     iodidt     in    methyl    alcohol. 

M.   Centnerszwer.     '/,.  physik.   Chem.,   1910,  32,  431— 

438. 
Tur.  solubility  of  potassium  iodide  in  methyl  alcohol  has 
determined  from  0°  C.  to  266  C.  the  latter  being  the 
.  .  ical  temperature  of  the  saturated  solution.  The  ex] 
ments  were  carried  out  in  sealed  tubes  at  ci  nstant  volume, 
l. iit  thr  value  for  constant  pressure  would  be  marly  the 
same     The   solubility   gradually   incn  to   about 

then  rises  much  more  rapidly  to  a  maximum  at 
192   C.  and  finallj   tails  suddenly  till  266   I 
The  same  type  of  curve  i-  obtained  fi  »"9 

with  hisrh  melting   points      W.  II.  P. 

UetaUic  carbonyls ;   Sonu   ntm—        I    Mond.  H.  Bjrte, 
ami  M.  It.  Cowap.     Trans.  Chem.  Soc.,  1910.  « 

S|H 

;-,  kthkb  experiments  on  the  action  of  carbon 
,,,„.,,   high  pressure  and  at  temperatures  up  to  48 
upon  finely-divided  (pyTophorio)  metals  (see  this  J  -         - 
1017)  have  led  to  the  pn  paratii  n  of  a  new  coball  carbonyl. 

lybdenum  and  ruthenium. 
.,,,1  the   investigation  of  these  and  '  "\'   ,  ''' 

n   results  which  are  summarised  in  the  table  beli  « 
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They  all  have  very  similar  ohemioal  properties;  tli<\ 
deoompoae,  when  heated,  into  oarborj  monoxide  ami  the 
respective  metals,  which  are  deposited  as  mirrors,  and  they 
are  not  attacked  by  non-oxidising  acids,  though  quick]} 

Ived  by  oxidising  acids,  and  especially  by  tqne 
solutions  of  the  halogens,  with  the  evolution  of  carbon 
monoxide.  They  ate  more  01  less  soluble  in  the  usual 
inio  solvents.  i>ut  me  insoluble  in  water.  The  com- 
pounds are  regarded  by  the  authors  as  of  molecular  ratlin 
than  atomic  constitution,  resembling  in  this  respeol  the 
hydrates  of  salts.  Attempts  to  prepare  the  carbonyls  of 
manganese,  chromium,  tungsten,  palladium,  and  rhodium 
have  been  unsuccessful 


and  the  mixture  is  boiled  foi  .">  minutes.  The  particles  oi 
sulphur  adhering  to  the  sides  of  the  tlask  are  then  washed 
down  with  a  little  hot  water  and  the  boiling  is  continued 
for  a  further  15  minutes.  Alter  cooling,  the  mixture  is 
diluted  to  a  volume  of  100  c.c,  filtered,  and  2f>  c.c.  of  the 
filtrate  are  treated  at  the  boiling  temperature  with  ■>  suc- 
cessive quantities  of  5  c.c.  of  ft  solution  prepared  by 
mixing  2  c.c.  of  bromine  with  1"  e.e.  of  sodium  hydroxidi 
solution  (3ti3B.)  tind  20  c.c.  of  water.  The  mixture  is 
then  rendered  strongly  and  with  hydrochloric  acid,  boiled 
to  expel  the  liberated  bromine,  cooled,  and  diluted  to 
100  c.c.  Forty  c.c.  of  this  solution  are  dialed  vsitli 
barium    chloride    solution    and    the   precipitated    barium 


Formula. 


Empiri- 
cal. 


Molecu- 
lar. 


Sp.  gr. 


Melting 
point, 

C  - 


Boiling 

point. 


\  apour 
pressure. 


Colour. 


Formation. 


Decomposition. 


l«(C0  , 

SI(CO)< 

l -32440 

at  14  c 

CofCO), 

(  o,(00), 

1-73 

Co(CO), 

? 

? 

Fe(CO). 

Fe(CO)t 

1-4664 

at  is    C. 

Fe...(CO), 

? 

2-085  at 

-     , 

Fe<CO)« 

Very 
high 

1-996 
at  Is    C. 

Mo(CO), 

? 

1-96  at 
15'  C. 

Ru  ? 

r 

? 

-55 


13/751 

mm. 


238  mm. 
at  15  C. 


Decom-    0-072  mm. 
poses 
above  52 


Decomposed 
above  no 


102-8/     25-9  mm. 
T4'.i  mm.  at  16-1  C. 


Decomposed 

at    100 


Decomposed  at 
140—150 


Volatilises 
before 

melting. 


Not  mea- 
surable. 


Colourless 
liquid. 


Orange 
crystals. 


Black 
crystals. 


Yellow 
liquid. 


Gold 
coloured 
en  stals. 


Green 
crystals. 


White 

crystals. 


Rose     to 
orange. 


Nickel      and       carbon  I     To    nickel   and    carbon    KMHV 


monoxide 
pressure. 


at     ordinary 


Cobalt  and  carbon 
monoxide  at  inin.  oi  4o 
atmos.  and   150    C. 


From    cobalt    tetracar- 
bonyl  at  60°  C. 


Iron  and  carbon  mon- 
oxide at  high  press, 
and  temp.  From  com- 
pound, FeotCOld,  by  dis- 
tilling in  carbon  monoxide. 


Iron  pentacarbonyl  by- 
light.  From  iron  and 
carbon      monoxide      by 

light. 


From  compound, 
Fe,(CO),,  by  heating  in 
solution    at   95°  C. 


Molybdenum  and  car- 
bon monoxide  at  mini- 
mum of  130  atmos.  and 
200"  C. 


Ruthenium  and  carbon 
monoxide  at  minimum 
of  400  atmos.  and  300°  C. 


oxide  (partial)  at  0  C.  in  a 
vacuum,  and  at  50  C.  under 
ordinary  pressure. 

To  cobalt  and  carbon  monoxide 
(complete)    above    cm   0.  ;     to 
compound,  C'olCOia.  and  v. 
monoxide  between  50  and  60  ('. 


To   cobalt   and   carbon    mon- 
oxide above  66   C. 


To  compound,  l.  ..uoi,.  and 
carbon  monoxide  l>\  light  .  to 
iron  and  carbon  monoxide  bj 
heating  vapours. 


To  iron  pentacarbonyl  and  car- 
bon monoxide  and  iron  by  heat- 
ing to  loo  c. :  (■!  iron  tetra- 
carbonj !  and  pentacarbonj  I  bj 
heating  solution  to  96    ( 


To  iron  and  carbon  monoxide 
by  heating  to  150°  C.  or  above.i 


To  molybdenum  and  carbon 
monoxide  by  heating  to  above 
150°  C. 


To     ruthenium     and 
in \iilc   on    heating. 


P.     Si.LIV. 


Sulphur  for   agricultural   purposes;    Proposed    method   of 

analysis  of .     A.   Bruno.     Ann.   Falsific,   1910.  3, 

129—131. 

Thb  three  varieties  of  sulphur  used  for  agricultural  pur- 
|xises  are: — (1)  Sublimed  sulphur  OT  flowers  of  sulphur; 
this  contains  !)S-.r)  per  cent,  of  actual  sulphur,  0-5  per  i  ml. 
of  ash  and  0-5  per  cent.  ,,f  moisture;  when  treated  with 
carbon  bisulphide,  from  12  to  33  |«-r  cent,  of  the  sample 
remains  insoluble.  (2)  Powdered  sulphur;  the  com- 
mercial article  should  contain  at  least  !)7  per  cent,  of 
sulphur  and  not  more  than  2  ]i"i  cent,  oi  ash,  and  0-5  per 
cent,  of  moisture.  (3)  Precipitated  sulphur;  this  ought 
to  contain  within  2  per  cent,  of  the  guaranteed  percentage 
of  actual  sulphur.  The  moisture  should  lie  determined 
by  drying  5  grins,  of  the  sample  at  a  temperature  of  90° — 
!)5°  C.  for  2  bnurs  ;  the  quantity  of  ash  present  is  obtained 
by  igniting  the  dried  portion  of  the  sample.  The  per- 
centage of  free  sulphur  is  found  as  follows  ; — ]  grin,  of 
the  powdered  sample  is  placed  in  a  flask,  10  c.c.  of  sodium 
hydroxide  solution  of  3fi°  B.  and  B0  e.e.  of  water  are  added, 


sulphate  is  collected  and  weighed  in  the  usual  way  ;  the 
sulphur  is  then  calculated  from  the  weight  of  barium 
sulphate  obtained.  If  sulphates  lie  present  in  the  sulphur 
their  quantity  must  be  determined  separately  and  dediicleil 
from  the  total  sulphur  found. 

It  is  important  to  examine  flowers  of  sulphur  under  I  he 
microscope  in  order  to  ascertain  the  presence  or  absence  of 
powdered  sulphur.  Mounted  specimens  of  the  two  varie- 
ties, or  of  mixtures  of  the  same,  should  be  examined  at 
the  same  time  and  the  best  results  are  observed  when  the 
preparations  are  moulded  in  a  mixture  of  glycerol  and 
acetic  acid. — W.  P.  S. 

Sulphur    for    agricultural     purposes;     Analysis    of . 

E.  Collin.     Ann.  Falsific,  1010.  3,  132—138. 

ALTHOUGH  contradictory  opinions  arc  held  as  regards  I  lie 
efficacy  of  different  forms  of  sulphur  as  insecticides,  it  is 
important  that  means  should  be  available  for  detecting 
the  presence  or  absence  of  any  one  variety  of  sulphur  in 
another  specimen,  as  the  commercial  articles  Jjhave 
different  prices.     A  microscopical  examination  of  a  sampleil 
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*    oonsi  lerable  value  tor  tin-  purp     i     md  if  a  mixture  i- 
unc  iinlii  ation  ,.l  tin*  ipianl  ii  \   ni  the  re 

rit       ma\      l'i       i  .    1 i .1     by     ...in  pari  ..ii     with 

ii  lining  K 1 1 . > \\  it  amounl     ii  liferent  kni.lv 

.in         V  del  ll    uf   I  hi-    tpiant  ily    ..t  unit  !'■! 

carbon  bisulphide  affords  Borne  indication  "t 

■he  purity  "I  'i  sample  i >f  llow era  of  sulphur  ;    when  fre  hlj 

I.   .ili.ini    33    per   ccnl     oi    Hi.-   Bulphur    remains 

lo  in  this  solvent,  hut  the  solubility  nu  reases  with 

that  ii.'l   more  thin  I 'J  per  ceut.  may  he  insoluble. 

pie  ..t  tlowa-rs  <>f  sulphui   yielding  less  than   12  per 

'   sulphur  insoluble  in  earhon   bisulphide,  probably, 

..it  ii.. i  n ssarilv.  contains  one  of  the  other  varieties  oi 

ulphiii       W.  ['.  S. 

Patknts. 
Apparatus    for    treating    — .     J.    B.    P. 

In. If.    \      ignor  to  I  ouieral    Fled  lie  Co.,   New    York. 
Pal     !>5r>,0(>7.    xpril    12,    1010. 

i.uiiiis  I'omprisi's  ii  stand-pipe  for  burner  gases, 
provided  with  nu  inlel  unit  ..ut  let  for  the  gases,  iin.l  having 
ilai  ..i  other  i. .tin  ,.t  liquid  inlet  loeated  near  the 
tove  the  gas  outlet  and  adjacent  to  the  inner  surfaee 
..f  tli..  pipe,  -.■  as  to  product*  a  flowing  film  therein  ;  there 
•  .  liquid  outlet  .it  tin-  bottom  an. I  a  gutter  for  carrying 
the  h  piid  past  the  o|Hming  through  which  the  gases  pass, 
and  in.  ans  may  also  be  provided  for  passing  a  cooling 
ilui.l  along  th..  outer  lurfaee  ol  tin-  stand-pipe,  tin-  rluid 
moving  from  both  ends  towards  an  intermediate  point. 

—P.  SODH. 

Sulphura-  acid;    Pi  itig  by  meant 

them.      Fab.      (irieshciiu  Elekl First 

Addition,  dated  Oct.  I,  1909  (under  Int.  Coin'.,  April  l.">. 
I'm'',  I,,  Fr.   I'at.   kni.ii-H.  Aug.  3(1.   1909  (this  .1..   lulu. 

overs,   in    which   sulphurous   acid    is   oxidised,    are 
atainc!    between   the  temperatures   nt   3.V  and  li.i    C. 
preventing  the  escape  of  inetTeetive  nitric  arid  through 
nation,     u    II. 

tim  .     Method  ..;   hi/drat  ■•■!  I..  'I'.   Leet,   Reading, 

r  Usignor  to  T.  Reid,  New  York.  U.S.  Pat  ■. -. .  ■  -  I  I 
April    19,    mil). 

is  treated   with  a  slight,  excess  of  water  in  a  closed 

vessel,   the   walei    bang   aduiittod    slowly   and    the   excess 

.  I»\    the  heat  o    reaction,  in  the  form  o!  sujierheated 

nu.  under  high  pressure,  until  all  the  lime  is  hydrated, 

i:   the  Mill   sii|H>rhcated  steam  is  discharged  ;    during 

hi    (lie   material   i--  agitated,    by   subjecting  it,  for 

-.  lo  the  grinding  action  of  more  durable  bodies 

-   P.  S.n.v 

Ouprammonium     mint  ion  ;      Procet       for    producing- . 

Mertz,  Manchester.      I'.S.  Pat.  !>54.984,  April   12. 
1910 

A  small  per.  cnlage  of  an  organic  hydroxy  compound,  such 
M  potassium  sodium  tartrate,  and  a  little  ammonium 
persulphate  or  other  oxidising  agent  arc  added  to  a 
.  ilprainiii.. niiini  solution,  with  the  object  of  rendering 
:  I .-.      !•'.  S.inx. 

Barium    carhonatt   ;      Processes     for    tie     manufactun     and 

purification   of .     Soe.    pour   ['Utilisation   de   I'Air 

et  de  ses  Derives.  Fr.  I'at.  ION.:..".:.  .Ian.  21.  1909, 
and  First  Addition  thereto,  dated  dan.  22.  1909;  also 
Fr.  Pat.   liis.:,:,s.  dan.  21.   1909. 

M).   Barium    sulphate    i natural    or    artificial)   is    treated. 

under  pressure,  with  a  large  excess  oi  potassium  carbonate 

solution.     A   mixture  of   finely   divided   barium   sulphate 

its),    potAssium  carbonate   <  1  ."•( >  — -200   parts),   and 

.bout  200  parts)  is,  for  example,  heated  for  .1 — 1 

hour  in  an  autoclave  provided    with  a  stirrer,  a  pressure 

of  about    .">   atmospheres    being    maintained.     A   product 

<  iuts.ining    97    per    cent,    of     barium    carbonate    is    thus 

'..  and  the  potassium  carbonate,  after  separating 

most   of   the   potassium   sulphate,    may    be    used    again. 

2).  Sodium  carbonate  may  be  substituted  for  potass Um 


carbonate,    a    larger   rmsi    being    used      26 '       if 

I    ii  111    c  ll  ll    ill  a'c      ale      found      to     lie     ei  pil  \    I  leli  I      '.       ll-   -lit 

I7,"i    puts    of    potassium    carbonate     (3),   Barium    oar. 

Ii.n  ii.-    obtained  -.     above  or  in  other  mannei 

purified    by   treating   it    firsl    with   n    boiling  solution   ..l 

amm..iiiiim  chloride  and  il after  freeing  the  iolution 

of  barium  ohloride  obtained,  from  all      lubli    impuri 
which    uc  capable  ..i  giving  an  insoluble  carbonate  (by 
adding  barium  hydroxide,  for  instance),  precipitating  the 
barium  as  carbonate  again,  by  bubbling  tin  nigh  tl old 

Solution  the  mixture  of  ..ul. ..nu  i  ul  and  niiiuolil a  pro 
du  led  during  the  6.1  -I  stage  of  the  process  ;  I  he  ammonium 
obJoridi    is  thus  regenerated      I'.  S..i>\. 

Lead  sulphati    residues;     Treatment  <>l    — with   a    view 
to    Han    industrial    utilisation.     K      Lhuilier    and     \ 

Mari.c.      Fr.    Pal     108,430,  dan.   22.    1909 

The  ini pure  lead  sulpha i <■  obtained  as  a  residue  in  i  ■ 
industrial  processes  is  washed,  to  remove  soluble  impurities, 
and  treated  with  alkali  or  other  oarbonate  or  bicarbonates ; 
it  is  thus  converted  into  lead  carbonate  which,  after  care- 
ful washing,  is  treated  with  hydrochloric  or  nun.    acid 

so  as  I..  obtain  a  solution  of  the  corresponding  lead  sail 
in  a  pure  state;  this  is  then  crystallised  us  such  or 
converted  into  lead  ohromate.    -P.  Sodn. 

Ammonium  nitrate;    Process  for  tin   manufacture   ol . 

Norsk  Hydro-Elektrisk  Kvaalstofaktieselskab.     IV.  Pat. 

108,506,  Nov.  2.  1909.  Under  Int.  Conv.,  Nov.  4.  1908. 
Solutions  of  calcium  nitrate  and  ammonia  arc  mixed, 
in  any  desired  proportion,  and  the  mixture  is  treated  with 
Carbonic  acid  ;  cal'ium  carbonate  is  thereby  precipitated 
and  ammonium  nitrate  ..I. lain.-. I  in  solution.    -P,  Sodn. 

Ammonium  chloridt  .     Process  of  manufacture    of  

making    usi    of  sodium   ."    potassium   bisulphate.     A. 
Nouvelle.     Fr.  pa|    108,81  I.  Nov.  10,  1909. 

Sodium  bieulphate  is  neutralised  by  ammonia,  in  a 
vessel  tilted  wiih  a  stirrer,  and  (ii  preferred,  after 
separating  tin-  sodium  Bulphate  by  crystallisation)  the 
sol  ii  i  ion  is  t  rca  led  w  ii  ii  -..din  in  ohloride,  so  as  to  <  onverl 
the  ammonium  sulphate  into  ammonium  chloride  ; 
the  sodium  sulphate  i-  then  separated  from  tin-  -alt  by 
fractional  crystallisation.  Potassium  bisulphate  may 
be  utilised  in  a  similar  manner.     I'  Sodn. 

Hydrogen  sulphide  from  gases;  Process  for  removing . 

K.  Burkheiser.     Qer.   Pat.   220,632,    Feb.  9.   1909. 
The  gas  containing   hydrogen   sulphide   is  divided   into 
two     portions     in     the     proportion     I  :  2.      The    smaller 
pi.ri ion  i-  mixed  with  the  requisite  quantity  of  oxygen 
(or  air),  passed  over •  n  I    substance  such  a-'  ferrii 

oxide,     ill     order     to    oxidise     the     hydrogen     Sulphide     to 

sulphur  dioxide,  and  then  mixed  with  the  I 
portion  of  the  gas,  whereupon  the  hydrogen  sulphide 
and  .sulphur  dioxide  interact  to  form  sulphur  and  water. 
Or  the  smaller  portion  of  the  ;;c  and  a  current  of  air 
may  !"■  passed  alternately  over  tic  ferric  oxide,  the  air 
being  subsequently  washed  to  remove  Bulphur  dioxide. 
and  the  sulphurous  acid  solution  thus  obtained  ll  ed  for 
removing  hydrogen  sulphide  from  the  larger  portion  ol 
the  gas.  By  using  two  separate  chambers  containing 
ferric  oxide  and  two  washers,  tic  process  can  !"■  made 
continuous.      In    another    torn  U»« 

process,   lie-  whole  of  tie-  gas  is   passed   over  the  ferric 
oxide   for   a   definite   time   and    then    passed    for    I 
this   length  of   time   through   a    washei  the 

sulphurous    acid    solution    obtained    by    washm. 

used  for  revivifying  the  spenl  ferrii  oxide.      \   S. 

Air;  Continuous  proc  fsofliqu  fying and  separating 

it  int.!   its  elem  nts.     E.   Janecke.     Fr.   Pat.   407,8 
Oct.   12.   1909. 
Air.   previously  em, led   by   the  issuing,  oold   ;■!-'■-.   is 
compress- I  in  tubes  surrounded  by  the  bubo.'  liquefied 
air,  and   by  the  boiling  liquefied  oxygen  produced   in  a 
later  -1  I        df  tic     p  Ft   "''   '"  '-"  taD8a  '■'   I'1" 
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(May  si,  1910. 


at  atmospheric  pressure,  into  a  receiyei  surmounted  by  a 
Fractionating  apparatus,  and  the  cold  produced  by  its 
ebullition  Bervee  to  liquefy  a  further  quantity  of  air. 
The  latter  is  admitted  through  narrow  tubes,  fixed 
inside  the  first-mentioned  lubes,  into  o  wi  cm  condenseT 
situated  inside  the  receiver.-    i>.  R. 


Sulphur  .    Process  and  apparatus  for  producing  mollm 

,  which  can  be  cast  info  moulds.     A.  Boudeel  Fils. 

Yr.  Pat.  108,612,  Nor.  2,  1909. 


Bill  inn:  is  distilled  i 
are   passed  through 
condenser,  »  bit  b  is 
latter  communit  atee 

molten,  i.  mli  i 
denser  into  a  second 

the  moulds.    The  tit 
for  admitting  solid 
condensed  material. 


n  a  cast  iron  retort,  and  the  vapours 
s  east  iron  pipe  into  a  east  in  n 
surrounded  by  a  fire  space.  The 
with  the  distilling;  furnace,  and  the 
ulphnr,  passes  from  the  first  con- 
condenser,  from  which  it  Hows  into 

t  condenser  also  contains  a  hoppi  ■ 
ulphnr    which  melts  in  the  molten. 

0.  R. 


Glass  ;  Tlte  passage  of  vapours  through .     C.  Zenghalis, 

Z.  physik.  C'hem.,   1910,  32,  425—430. 

Tiik  author  has  repeated  his  observations  on  this  subject 
which  have  been  critieised  by  Stock  and  Heinemann  ejhi- 
.}..  190!',  G57)  and  others.    'He  still  tinds  that  sib 
enclosed  in  a  vessel  of  thin  glass  from  which  theaii  b 
partially  exhausted,  is  attacked   when  the  vessel  is  sui 
rounded  by  another  containing  iodine  crystals  and  closed 
with  paraffin  wax.     He  shows  that   the  effect   cannot  be 
attributed  to  impurities  in  the  atmosphere  of  the  surround- 
ing vessel,  or  to  impurities  in  the  paraffin.     He  al 
the  data  of  live  experiments,  one  ot  which  showed  a 
loss  in  weight  I  15-7  mgrms.)  of  a  vessel  containing  0-8  t>.( 
of  bromine,  after  standing  117  days.     The  facts  thai  the 
action   on   the  silver  is  local,  and  that   the   phenomenon 
varies   with  different    vessels,  lead  the  author  to  assume 
the    existence    of    invisible    pores    through    which  gases 
may  pass,  as  a  frequent  occurrence  in  thin  glass  vi 

— W.  H.  P. 


Sulphur   null   sulphuric  acid  from   gases  containing  siil- 
phuretttd    hydrogen    and    sulphur    dioxide;     I 
of    obtaining    ——.     W.     Feld.     Fr.     Pat.    408.253, 
Aug.  30,   1909.     Under  Tnt.  Cony.,  July  13,  1909. 

SBJsEng.  Pat.  3061  of  1909  ;  thisJ.,  1910, 352.— F. Sodn. 
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Glass  ;   Microchtmical  tests  for  the  recognition  of  different 

kinds  of .      F.  Mvlius  and  E.  Grose-huff.      Spreeh- 

saal.  1910,  43,  217—218. 

The  properties  of  any  particular  kind  of  glass  depend 
upon  its  composition,  which  can  be  quickly  determined, 
with   a    few    milligrams   of   material,  by  the   following 
scheme   of   microehemical  analysis.     If  quartz  glass  is 
moistened   with   an   ethereal   solution   of   iodeosin.   the 
solution,    washed    off    with    ether,    remains    colourless. 
whereas  the  solution  from  a  glass  containing  bases   is 
coloured  red.     A  drop  of  a  10  per  cent,  solution  of  hydro- 
fluoric acid  immediately  produces  cloudiness  in  glas-e  :s 
rich  in  earthy  or  heavy  metal  oxides,  but   not  in  glasses 
poor  in  metals.     Boron,  sodium,  and  potassium  can    1  e 
recognised  by  the  green,  yellow  or  violet  colour  imparted 
to  a  Bunsen  flame,  when  a  platinum  wire  moistened 
with  the  hydrofluoric  acid  solution  of  the  glass  is  intro- 
duced into  it.     Lead  and  antimony  can  be  recognised 
by   the   colour   produced   on   addition   of   sulphuretted 
hydrogen  watei    to  the  solution.      Without  breaking  the 
glass  object,  a  thin  layer,  say  0-]  nun.  thick,  is  dissolved 
off  with  a  drop  of    10  per  cent,   hydrofluoric  acid,  and 
washed  into   a   platinum   capsule   with   3  c.c.  of  water, 
neutralised  with  sodium  bicarbonate,  and  wanned  till  a 
precipitate    separates.     The    liquid    is    decanted    and 
evaporated    with    dilute    hydrochloric     acid.      The    in- 
soluble residue  consists  of  silica,  and  lead  or  antiim  ny 
may  be  detected  by  sulphuretted  hydrogen,  and  barium 
by  dilute  sulphuric   acid.     After   filtration,   a  drop  of 
potassium  ferrocyanide  will  precipitate  any  zinc,  and 
-how    the    presence   of  any   trace   ol    iron.      Aluminium, 
c  ah  in  in  and  in  agios  in  m  may  be  detei  ted  in  the  ordinary 
way  by  ammonia,  oxalic-  acid,  and  eodium  phosphate. 
In   order  to  preserve  the  article-  as   much   as  possible 
from   tin-  attack  of  the-  hydrofluoric    acid,   important 
parts  may  he  coated  with  wax,  or  in  some  ca  i    i  hanging 
drop  of  the  reagent   can  be  made-  to  attack  a    suit 
surface    by    turning    the-    object    round.      The    resisting 
power  of  a  glass  can  be  easily  measured  by  the  i     ! 
method    (this   J.,    1908,    899).     Boric   acid  glassee  are 
■  i    specially    for   physical   and    chemical    apparatus, 
and    in    modem    times    the    lime    is   often     replaced      by 
baryta,    zinc    oxide   or   alumina*    which    increases    tin- 

anc-e,        \\  .    (        || 


Clay  ;    The  colloid  matter  of  and  its  measurement. 

H.   E.  Ashlev.     U.S.   Geological  Survey,    Bulletin  No. 

388. 

Clays  are  defined  as  mixtures  of  silicates  of  aluminium, 
(among    which,    kaolin.    ALO,.2SiO.,.2H,0    is    the    most 
characteristic-),  iron,  the  alkalis  and    the  alkaline-earths. 
Most  of  the  grains  have  a  colloid  coating  which  is  mainly 
of  silicate  constitution,  but  may  consist  partly  of  orgs 
colloids,   of   iron,  manganese,  and  aluminium  hydroxides, 
and  of  hydrated  silicic  acid.     In  plastic  clays,  the  colloid 
matter  is  in  excess,  and  in  "  lean  "  clays,  the  granular 
matter.     The  colloid  matters  in  clay  may   be  artificie 
increased  by  adding  gallotannic  acid.  gum.  gelatin  or  othei 
typical  colloids.     The  presence  of  colloids  in  clay  is  sup- 
ported by  the  fact  that  the  plasticity   is  improved  by  the 
decomposing  action  of  water  ( weathering \  wet  grin  i 
and   pugging.     The  addition  of  an  electrolyte  causes  fine 
clays  to  settle-  out  from  a  liquid,  and  allows  of  the  cl 
filtration  of  the  licpiid.     Certain  plastic  bodies  consist   nl 
more  or  less  granular  material  coated  and  held  together 
1 1\-  viscous  substances,  and  plasticity  ma;  be  said  to  depend 
upon  a  proper  ratio  of  the  granular  material  to  the  vi 
suspension    medium.     Many    clays    have    the    powei 
adsorbing  considerable  amounts  of  water,  before  pas 
into  a  pasty  condition,  and  as  the  admixed  materials  in 
clays,  e.g..  quartz,  felspar,  etc..  adsorb  but  small     quantities' 
of   water,    the   great    adsorptivc    power  is  ascribed  to   tin 
inorganic   and   organic   colloids.     Since  colloids   have  the 
I  owe  i   ;  t  adsorbing  dyes,  this  property  has  been  prop 
as   a    basis     or   measuring   the   amount   of  colloid    m 
present  in  a  specimen.     Fi'ty  grms.  of  claj  an-  suspen 
in    1000   grms.   of  a  0-3   per  cent,   solution  of  a  dyestufl 
(malaehite-L'reen).     After  settling,  a  portion  of  the  super- 
natant lie|iiid  is  pipetted  off.  and  the  amount  of  dye  left  in 
it      estimated      colorimctrieally.     Assuming      that      i 
quantities   of   colloid    matter   adsorb   equal    quantitie 
dyestuff  it  is  easy  to  calculate  out  from  the  data  acquirtd. 
the    relative    amounts   of   colloid    matter   in   any   nnnilui 
of  clays.     Such  figures  may  be  compared  with  any  standan 
chosen  (in  these  experiments,  Tennessee  Ball  Clay, 
Tin-  results  of  a  number  of  observations  of  some  physical 
propc  rties  of  clays  are  given  in   the  table.     The  surface- 
factor.  A.  is  a   number  representing  the  total  area  n£  all 
the  partic  les  in  a  unit  weight  of  clay,  and  is  thus  a  measure 
of  the  fineness  ol  the  material.     Column  D  gives  the  surface 
concentration    of    (he    colloids,    obtained    by   dividing   th' 
i    i-o  tin  ids   by   the   surface  factor.     Column    K  RIW 
the    values    of     the    s)iecific    air-shrinkage,    obtained    bj 
dividing  tin-   linear  air  shrinkage  by  the    relative  colloids 
Sin'  c    ordinarily  the  shrinkage  (B)  and  the  surface  faotol 
(A)  are   both   highest   with  a  high  content   of  colloids,  the 

B 
expression  -      is  approximately  a  constant,  and  plasticiU 

A 
is  mainh  due  to  the  relative  colloids.      Plasticity  is  define* 
as  the  product   ol   the  deformabilitj    by  the-  lc.ui-  resisting 
deformation. 
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Clmt*  and  Iixint:  ,■    The   plasticity  and  of . 

\     Utcrberg.     Chern.-Zeit.,  1910,  34,  369     371  ;   379— 

ithor  has  detected  six  differ,  tit   , ,  n.lit iona  of  plas- 

n  a  clay  as  the  water  decreases  in  amounl   from 

that  required  (or a  thin  paste  to  dryness.      For  the  purposes 

analysis  the  clays  examined  wen-  divided  into  the 

following  classes  of   plasticity,  according  to  the  amount* 

of  which  were  from  0-3  to  0-1  mm.  dia- 

which  could  be  added  without  destroying  plasticity: 

hi  clay  to  2  parte  ol  sand. 


Jti.l     .. 
tod     .. 

■•Hi     .. 


l  part 

i 


l 


tfon-plastic  days. 

Only  clays  with  little  or  no  humus  are  found  in  the  first 

nt  these  classes  :   clays  rich  in  humus  take  up  much  larger 

ies   of    water.     The    highly    pla3tio    clays    acquire 

I  M-ry  sticky  consistence,  and  are  difficult  to  work  in  clay 

machinery.      Sml-    with    strong    cohesion    an     ditlieuli     to 

work,  and  th,  so  with  a  medium  amount  are  In  -i  fur  auri- 

eulti  r.il   purposes.     There  is  no  satisfactory    method    of 

:.i  rig    tho    amount    of   cohesion,  bul    the    foil  wing 

nary    method    was    adopted,   namely,    the    deter- 

ruinatiiin  of  the   load,    in   kilos.,  required    to  split    cubes 

2  cm.,  dried  al  1 10  C,  with  tho  odgo  ol 
knife.  The  samples,  after  treatment  with  24  per  cent. 
hydrochloric  acid  tor  I  hour  at  100°  ('..  and  with  weal; 
■austic  soda  solution  for  :!  minutes  at  50  '  ( '..  were  separated 
by  elutriation  into  four  grades  of  particles,  coarse  land, 
ml  (0-2— 0"2  mm.),  dust  sand  (0-02—0-002  mm.) 
and  finest  material  (less  than  0-002  mm.). ami  were  arranged 
ording  to  the  relative  amounts  of  the 
various  sized  liarticles.  thus  : — 

1.    More  than  50  per  cent,  ol  finest  material. 

n. — From    50     33         „  „ 

111.—      „        33—16 
IV. — More  than  50  ..  .,       "  dnM   Band." 

\  .,  5(t  .,  .,       line  sand. 

VI.     Large  am,, tint  of  coarse  Band. 

From  a  number  of  clays  and  loams  examined  it  appears 
that  the  plasticity  decreases  approximately  as  the  fine 
material  diminishes,  and  the  cohesion  decreases  with 
decrease  in  plasticity.  Loams  and  sandy  soils  show  low 
cohesion  values.  Clays  of  the  first  class  of  plasticity  are 
free  from  humus,  and  fall  into  the  lirst  class  of  texture,  but 
clays  rich  in  humus,  of  the  first  class  of  texture  fall  into 
the  second  and  third  classes  of  plasticity,  flays  of  the 
third  class  of  texture,  which  are  poorin  humus  fall  into  the 
third  class  of  plasticity,  but  those  richer  in  humus  fall  into 
the  class  of  nou-plastic  loams,  and  also  have  low  colli 
values.     W.  C.  H. 

Richttr's  law.  A  eontriliutiot,  to  thi  kncwledgi  of  Ou  effect 
of  fluxing  materials.  I!.  Rieke.  Sprechsaal,  1910,  43. 
198     199  ;    214-  210;    229—232. 

m  a  review  of  the  work  of  Rii  liter.  Cramer,and  others 
it  is  shown  thai  Richtrr's  law  that  equivalent  quantitiei 
of  fluxing  oxides  have  the  same  in  linen n  the  fusibility 


— W.  0.  H. 
of  clays  ol   equal   alumina   and     ilica-contehf   cannot    be 

iided,  OS  Ludwig  Suggested.  Ii  il  ease  ,,f  Kaolllt  .- 

law.     The    effects    oi    the    addition    ol    equal    lecular 

amounts  oi  the  oxidi  .  Cat  I,  SrO,  BaO,  MgO,  BeO,  FeO, 
Mni).  K.,().  \a._.i ).  and  LigO  were  determined  upon  the 
melting   point    of   pure   kaolin,   taken   as   representing   a 

, ipound  in  w  hieb  the  rat  io  of  A'..i  >.,  to  SiO«  is  as  1:2, 

and  also  upon  the  melting  points  of  other  alumina-silica 
mixtures,  in  whioh  the  silica  content  w,i~  \aru-d.  It  was 
found  that  the  effects  were  not  equal,  and  no  law  of  uni- 
formity could  be  deduced  for  all  the  oxides  tried.  Still. 
in    the'   rase   ..I    tin-    group,  Cad.   Sid.    BaO,    when    equal 

molecular   am is    were   employed,  the   oxide    with   the 

lowest  moleoular  weight  lowered  the  melting  point  most, 
and  that  with  the  highest  moleculai  weight  lowered  it 
the  least,  and  a  similar  regularity  seemed  to  exist  in  the 
,,t  the  alkali  group.  The  melting  point  determinations 
,,i  mixtures  which  ranged  in  composition  from  AI-.'V 
2SiOj,,  0-26RO  up  to  U2Os.2Si02.  3-ORO,showed  a  distinct 

difference  between  tl rides,  OaO,  SrO,  BaO,  on  the  one 

hand,  and  the  oxides,  M<_,(  I.  BeO,  FeO,  Mud.  on  the  other. 
The  oxides  of  calcium,  strontium,  and  barium  form 
double  silicates  of  the  type.  Al20„2Si02,lRO,  compara- 
tively easily,  whereas  this  is  qoI  the  case  with  the  other 
oxides  used  in  the  experiments.  Compared  with  corre- 
sponding  amounts   of   magnesia,   increasing   amounts  of 

liervllia  depress  the  ltiiitr  |xiint  of  mixtures  much  less; 

the  most  fusible  mixtures  in  each  ease  correspond  approxi- 
mately with  the  formula.  Al2<  >,.2Si<  >2,2RD.  Similarly 
manganous  oxide  depresses  the  melting  point  much  more 
than  ferrous  oxide;  in  both  eases,  owing  to  the  strong 
reducing  atmosphere  of  the  furnace,  the  metals  were 
present  in  the  lower  state  oi  oxidation.  With  an  alumina- 
silica  ratio  of  I  :  -'.  the  composition  of  the  mi 
fusible  mixtures,  containing  the  oxides,  CaO,  SrO,  BaO, 
MgO,  PeO,  and  MnO,  ranges  between  Al2O„2SiO2,2R0 
and  Al20„2Si02.2-5RO.     W.  C.  H. 

Porcelain    life*,-     Manufacture    of .      H.    Eismann. 

Tonind.-Zeit.,   1910,  34,  537-    638. 
Pori  it  UK  tiles  are  made  by  dry-pressing,  precisely  like 
bricks  or  other  tiles.     The  chief  consideration   in   their 
manufacture  is  that  of  cost,  bul  by  using  the  pi 
and    broken    porcelain    in    hi     raw-   materials,  the  author 
was  able  tn  make  his  mixing  af  s  cost  of  lOs.  a  I 
price  which  may  be  further  reduced  by  substituting  chalk 
and  felspar-sand  foT  felspar.     The  bodj    had  t] 
Hon:    quartz.    48-5:     felspar.    15-5;    claj  substana 
l„  i   cent,      \n  engobe  was  nsed  composed  of  To  parts  of 
quartz    and    30    of    clay-substanoe.     The   glaze    had    the 
composition  of  Seger  cone4    o:'K,<i.  0-7CaO,  O'SAIgOj, 
4SiOs     broken    porcelain    again    being    us 
mat, -nil.     The   manufacture  of  these  tiles  is  said  to  be 
remunerative.     II.  H.  S. 

Transmission  nf  electricity  through  glass.     Le   Bknc  and 
Kerschliainn.      Sei    XI. 
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Determination   of  small  quantities  of  lead.     Vernon   Har- 
court.    Set   XXIII. 

r  raw  i-. 

Window  flats;    Manufnctun    of .     Boc.    Anon,    ilrs 

\  sries  e(  Manufacture  .!<•  Glacea  d'Aniche,  France. 
Eng.  Pat  2762,  Feb.  3,  1910.  Undm  Int.  Oonv., 
Feb.  4.   1909. 

1  B  a  furnace  for  "  spreading  "  window  glass,  working  with 
two  spreading  slabs,  a  third  carriage  and  operating  slab 
are  introduced,  si.  that,  a-  soon  a-  the  spreading  of  a 
sheet  of  glass  on  one  slab  is  a  mpleted,  this  slab  may  be 
toed  by  another,  on  which  a  fresh  sheet  of  Ldass  can  1»- 
9pread.  whilst  tin*  previous  Bheel  is  being  brought  to  the 
straightening  or  trimming  compartment  ami  is  straightened 
or  trimmed  therein.  Two  workmen  may  thus  bo  em- 
ployed instead  of  one,  the  first  being  constantly  engaged 
in  spreading  and  the  second  in  straightening  ;  the  output 
is  thereby  increased  by  60  per  cent.,  and  tin-  systematic 
and  rapid  circulation  of  the  stone  slabs  ensures  a  mote 
even  teni|)eratiire  and,  therefore,  a  better  quality  of  work. 
Existing  furnaces  may  be  adapted  without  substantial 
alteration  in  construction,  i1  being  sufficient  to  arrange 
for  a  suitable  distribution  ami  regulation  of  the  gas  sup]  Iy 
inlets-     I'.  Soon. 

Glast-annealing  furnace.     1!.  H.  Miller.     Fr.  Pat.  407,854, 
Oct.   13,  1  909. 

The  furnaee  is  divided  by  means  of  vertical  partitions 
into  a  series  of  chambers,  through  which  the  glass  art  n  [es 
are  carried  successively  in  a  continuous  manner  by  the 
help  of  an  endless  chain  conveyor.  The  latter  passes  over 
a  series  of  cog-wheels,  which  fire  set  near  the  bottom  of 
one  chamber  and  near  the  top  of  tin-  next  chamber  through- 
out the  whole  series,  the  return  portion  of  the  chain  passing 
in  a  space  between  the  roof  of  the  chambers  and  the  top 
of  the  furnace,  and  be:  ween  the  fi; -t  and  last  chamber 
walls  aud  the  outer  walls  of  the  furnace,  respectively. 
The  chain  carries  a  series  of  buckets,  in  which  the  glass 
Articles  are  placed,  and  its  motion  is  such  that  each  bin  lot 
moves  periodically  into  the  position  vacated  by  the  one 
in  front  of  it.  The  hearth  is  situated  underneath  that  end 
of  the  furnace,  where  the  «)ass  articles  are  introduced. 
and  the  latter  are  subjected  first  to  progressively  increasing, 
and  then  to  progressively  decreasing,  temperatures.  The 
chambers  communicate  by  means  of  valves,  which  regu- 
late the  admission  of  hot  gases  into  the  various  compart- 
ments, and  windows  ate  provided  for  the  withdrawal  of 
the  annealed  material.— O.  K. 

Quartz;   Method  uf  forming  semi-liquid .     W.  Burck- 

hardt.  Biehrieh  on  Rhine.  Germany.  Eng.  Pat.  28.391, 
Dec.  6,  1909. 

(Inf.  oi  more  radial,  longitudinal  dividing  plates  of  carbon, 
carborundum,  asbestos  or  the  like,  ate  inserted  into  the 
electric  furnace  in  addition  to  the  electrical  hearing  resist- 
ance, bo  that  the  ma-s  of  semi-liquid  quartz  is  divided 
into  several  parts.  The  plastic  mass  of  semi-liquid  quartz 
is  withdraw  rj  from  the  furnace,  together  with  the  electrical 
heating  resistance  and  dividing  plates,  and  when  these 
have  been  removed  from  the  mass,  the  separated  block 
may  1*  rolled  out  on  a  table  or  the  mass  may  lie  forced 
into  a  mould  of  any  shape  and  after  congealing,  the  body 
can-  be  divided  by  cutting  or  hammering.     \\ .  C.  H. 


IX.-  BUILDING  MATERIALS. 

Effect  of  sewage  and  seuage  gases  on  Portland  cement  con- 
crete.    Chambers,     ttee  XIXb. 

r  vi  i 

Refractory  hricis,  furnaee  linings,  a  m  nl  ami  flu  I,];,  ,-  Manu- 
facture of  .  G.  ('..  A.  W..  and  G.  E.  Rudder,  Col- 
chester.    Eng.  Pat.  113,  Jan.  2.  1909. 

A  solution  of  aluminium  sulphate,  in  which  finely  ground 
magnesium  silicate-  may  be  suspenrlerj  if  desired,  is  used 


as  a  binding  material  for  silica,  bauxite,  magnesite,  chrome 
ore,  etc.,  in  t  he  manufacture  of  refractory  In  icks.  moulded 
blocks,    furnace    linings   and   the   like.     The   articles   are 

dried  and  then  burnt  in  order  to  sinter  tin-  aggregate 
and    yield    hard    products.       \Y.  ('.  H. 

(1)  Abrasivt  matt  tin!  and  method  of  making  it.  Composition 
of  matter  containing  oxides  of  i2l  aluminium  and  titanium, 
and  (3)  aluminium,  silicon,  and  titanium,  and  method 
making  same.  I..  E.  Saunders.  Niagara  Falls.  N.Y., 
Assignor  to  .Norton  Co..  Worcester,  Mass.  I'.S.  Pats. 
954,766,  !»:>  1.707.  and  9.V4.768. 
i  1.)  THE  abrasive  material  is  made  by  melting  in  an  electric 
furnace  a  mixture  containing  upwards  of  lit'  per  cent,  of 
aluminium  oxide,  from  1  to  8  per  cent,  of  titanium  oxide, 
and  from  2  to  20  per  cent,  of  iron  oxide,  the  oxides  of  iron 
and  titanium  being  present  in  the  proportion  anil  amount 
required  to  impart  a  blue  or  blue-black  colour  to  the  ma 
'_'.)  The  composition  is  a  homogeneous  molten  material 
consisting  essentially  of  oxides  of  aluminium  and  titanium, 
and  substantially  free  from  oxides  of  iron  and  silicon. 
and  is  eharai  tensed  by  its  hardness,  toughness,  and  massive 
structure.  (3.)  The  composition  is  a  homogeneous  molten 
product  consisting  essentially  of  oxides  of  aluminium, 
silicon  and  titanium,  and  substantially  free  from  iron 
oxide,  and  is  characterised  by  its  hardness,  toughness, 
and  adamantine  character.  It  is  produced  by  fusing  in  an 
.lei  trie  furnace  a  charge  consisting  essentially  of  the 
oxides  required,  and  adding  to  the  charge  a  reducing 
agent  in  sufficient  quantity-  to  eliminate  substantially 
all  of  the  iron  together  with  a  part  only  of  the  silica. 

— W.  C.  H. 

[Fused  alumina.']  Electric  furnace  product,  and  method  of 
making  same.  0.  N.  Jeppson,  Worcester,  Mass..  and 
L.  E.  Saunders,  Niagara  Falls,  N.Y.,  Assignors  to 
Norton  Co..  Worcester,  Mass.  U.S.  Pal.  954,808, 
April    12.    1910. 

Alumina,  containing  less  than  5  per  cent,  of  mixing 
impurities,  is  melted  in  an  electric  furnace  between  graphite 
electrodes,  and  allowed  to  solidify  to  a  crystalline  mass. 
which  is  crushed  and  graded,  and  the  grains  are  then 
bonded  together  with  some  bonding  agent  having  sufficient 
strength  to  hold  the  grains  together. — W.  C.  H. 

[Aluminous   bonded   article    and    method  of  making  same. 

G.    N.    Jeppson,    Assignor    to    Norton    Co.,    Worcester, 
Mass.      I'.S.    Pat.    954,809.    April    12.    1910. 

Aluminous  material  containing  reducible  oxides  is  melted 
in  an  electric  furnace  under  reducing  conditions,  and  the 
product,  after  being  crushed,  is  roasted,  and  mixed  with 
a  binding  flux  in  order  to  form  the  particles  into  an  object 
bound  together  by  the  re-oxidised  impurities  and  the  Mux. 

— W.  C.  H. 

Stont  :    Manufacture  of  artificial  .     E.   Gothan  and 

K.    Schneider.      Fr.    Pat.   408.058.   Oct.    18.    1909. 

In  the  manufacture,  of  artifical  stone  from  exothermic 
mixtures,  more  especially  mixtures  of  magnesia  and 
magnesium  chloride, "means  are  provided  for  cooling  the 
compositions  in  the  act  of  setting.  This  may  conveniently 
be  done  by  means  of  a  system  of  tubes,  through  which  cold 
water  is  flowing,  the  tubes  being  inserted,  if  possible,  into 
the  body  of  tin-  setting  mass,  and  afterwards  withdrawn. 
If  this  is  not  admissible,  the  cooling  must  be  external  only. 
either  by  the  help  of  water  flowing  through  tubes  or  by 
any  other  suitable  means. — 0.  R. 

Infractor;/   artichs   of   fused   alumina    (artificial   or   natural 

corundum);    Process  for  thi   preparation  of .     Gehr. 

Siemens  urn!    Co.      Ger.    Pal.  220.394,  Sept.  20.   1907. 

The  fused  alumina  is  mixed  with  glyceroboric  acid, 
formed  into  shape,  ami  burned.  I  in  burning,  the  glycerin 
of  the  glyceroboric  acid  is  first  expelled,  then  at  a  higher 
temperature  tic-  mass  sinters,  and  the  boric  acid  is 
volatilised  completely  or  nearly  so.—  A.  S. 
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Wood;   Substunn     j«     >  ring  \    Miillci     Kohne. 

March  II.   101  D 
uiltovs    .<  in  I     iliml  (opium, Is.     containing 
i w i >  mi  in   i,ii  h    benzene   ii i K  I'u  .   .ni'   claimed 

.is     wood     preservatives.      Tin'     hydroxy!     group     ol     1 1 » >  - 
djuitruphciiol  is  neiil  ruli  «"d   l>.i    means  of  ihi  m 

IIIIIN      I   •    U8**(|    I IIJIHI.   I  lull    Willi    I  lir    i 

impounds,    which  I    in    l»'    more   ctlicicnl 

lir  in. mi'    in-  I  iinii  in  derivatives,     T.  V.  It. 

i  '  tnctim    i'l   building-bricks,   '•ml   (3) 

tomposition     of      m<ttt>  >     !>»'    road     ,"'      street      bricks. 
II    I)    Phillips,   Indiiuiapoli      I  ml.     I    S.   Pal      1)54  69  !, 
13,  and  9.i4.(i!)l,    \pril    12.   1910 

imposition  * .  .n-i-i  -  •  t  cement,  -anil,  arsenious   acid 
-,   i.il  .   blue    v  ii  in  .1.    ami    sulphur  in    proportions 
i;n,.„      \\    ('   II 

ml  r, mint;    Quick-silt  II and,  Du  randy 

el  en-.     I'..  Pat.  108,060,  Oot.  15,  1809. 

Id ii  id   I  !••  "  | «  i  (cut.  of  dry  ferrous  sulphate  lo 

I  .  iiiiriii   i-  i  I  nun  -1    i     forming  n  mixture,  which 
i-llv  -iiul  id  tains  great  -'  rength       i ).  R. 

food;   Preserving  VV.  B.  Chisolm.  Charleston,  S.C. 

U.S.  Pat.  955,762,   Vpril  19,  1910. 

Pat.  .".mis  ,.i  190!)  .    this  J.,  1909,  984.-   T   V.  B. 


X.     METALS  ;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Report  on  dangerous  or  injurious  processes  in.  the  smelting  <>/ 
materials  containing  l<>iil  and  in  th>  manufactun  v\  rid 
mill  orangi  lead  and  flaked  litharge.  E.  L.  Collie.  [Cd. 
6152.]     Price  lid. 

lias  report  contains  the  following  chapters  :  1 1 )  Ineidcni  c 
of  plumbisni  in  the  smelting  of  metals.  (2)  Processes  in 
nelting.  (3)  Processes  in  zinc  smelting.  (4)  Statistics 
ut  plumbisni  in  some  OniUm-nlal  lend  smelting  works. 
(5)  Manufacture  of  red  and  orange  lead.  (6)  Manufacture 
of  Baked  litharge.  (7)  Effects  of  remedial  measures. 
[8)  Recommendations.  Appendices  L'ive  sunn-  of  tie- 
trench  and  German  regulations  for  the  zinc  and  lead 
industries. 

on*   mut  carbon   steels;    Constitution  ol  ,  from 

At     practical     standpoint.      I>.      M.      Levy.      Iron     and 
Steel  Inst.,  May,  1910.     [Advance  copy.] 

The  author  regards  east  irons  and  carbon  steels  as  primarily 
h  single  series  of  iron  and  iron  carbide  alloys,  produced  by 

tion  of  carbon  upon  molten  iron  and  the  subsequent 
solution,  in  the  molten  metal,  of  the  carbide  so  formed. 
With  carbon  steels,  the  first  resull  of  the  solidification  is 

filiation  of  a  meta-stable  product  in  which  the 
wlmle  of  the  carbide  exists  in  the  state  of  solid  solution. 
the  ultimate  and  stable  form  consisting  of  mutually 
insoluble  carbide  and  o-iron.  Similarly,  with  casl  irons, 
solidification  tirst  results  in  a  meta-stable  system  of  iron 
•ml  iron  carbide,  which  tends  to  change  into  the  stable 
Iron-graphite  system.  By  the  acceleration  or  retardation 
of  this  change  from  the  mcta-stalile  to  the  stable  form. 
(such  as  occurs  in  the  thermal  treatment),  the  properties 
"f  either  material  may  be  so  controlled  as  to  render  it 
nitable  for  any  specific  purpose.  The  molecular  weight 
of  iron  carbide  (Fe,C)  being  15  times  that  of  carbon,  the 
■■rcentage  of  combined  carbon  existing  in  a  cast  irrn 
has  a  greater  significance  when  considered  as  carbidi 
and  this  cironmstance  probably  affords  an  explanatii  n 
of  Uie  fact  that  apparently  small  variations  in  the  combined- 
Hrbon  content  of  a  casl  iron  are  accompanied  by  marked 
differences  in  the  propi  rtii  -  of  the  metal.  In  consid  ring 
the  effect  of  foreign  elements  on  the  condition  of  the 
carbon,  silicon  is  regarded  a9  tending  to  accelerate,  and 


sulphui    -mil    in.-  igam  ending  to 

I.   i  he  i  Ii . 
condition  ;   while  mangancai  and    tilphur,  when  prt  -  nl  in 

propoi  i a    to  tin  in  MnS   li.i  -..  mi  iniliH  in .      i 

similar    to    phosphorus    in    thi      n    pect,     \\    E   I     P 

Si.il.  Critical  points  ol  ,  theii  method  of  .determination 
and  value.  <;.  VV.  Sargent.  J.  Franklin  Inst.,  1910, 
169,  2r>:i    271. 

Tin  methods  in  general  use  for  determining  the  recall 

pin nis  iii  steel  are  enumerated    ind  discui  ed  in  the  Si  I 

portion  of  the  paper.     By  the  auto  photographic  method 

of  Saladin-Le-Chatelier,  a  c plete  heating  and  cooling 

curve  was  obtained  in  l(      than  two  I rs.  the  examine 

tion  "i  wIih  b  readily  located,  for  practical  purposes,  the 

hardening  and  annealing  temperati jarj  t..  make 

the  steel  possess  its  desired  properties,  ami  for  tin  t..i  .,- 
i  hi  author  considers  thai  tins  method  is  the  most  suitable 
for  use  by  steel  manufacturers,  especially  as  some  specifica- 
tions require  thai  the  V  '  poinl  should  be  determined,  and 
thai  tensile  test  specimens  should  be  cuf  from  samples 
annealed  to  10°  20°  ('.  above  tins  |Biint.  The  papei 
illustrated  by  several  curves  and  microphotographs,  thi 
relation  between  the  structure  and  the  critical  tempera 
tures  being  discussed.     A.  H.  C. 

Tool-steels;    Hardening  o)  carbon  and  Ii  «■  tungsten . 

S.    V    Brayshaw.     Inst.    Meoh.    Eng.,  April    15,   1910. 

|   \'l  value  Copy.  I 

Tin-:  paper  records  t  bo  results  obtained  from  sii  carbon 
tool  steels,  four  of  which  contain'  d  about  0-5  pel  cent,  of 
tungsten.     Their    analyses    are    given    in    the    following 

I  able. 


Wl           YV2 

W:s 

\V4 

Al 

A  2 

M.lliL'.'llirsi- 

Sulphur 

Phosphorus 
Tungsten    

per 

cent. 

Ms 

0-18 

0-42 

0-023 

ii-«i  1 1 

0-42 

per 
cent, 

1-lC. 

ii-ni 
0-42 
0-028 

n-iil  1 
0-48 

per 
cent. 

l-iu 
0-23 
0-37 

11-1112 
n-iil  1 
0-57 

per 
cent, 

1-15 
0-21 
0-28 
0.012 

n-ill  1 
ii-.M, 

per 

■  •iii 
Ml 

(HIT 

(i-:u 

ll-IUS 

iwin 

per 
cent. 

in 

(i-ii-.i 

(1-411 
11-1118 

0-014 

The  investigation  was  devoted  to  the  elucidation  of 
problems   net    with   in   the  daily   practice  of   workshop 

hardening,  hut  working  on  scientific  lines  under  practical 
conditions.  Tbe  bars  were  'ma  ted  m  the  author's  salt-bath 
furnace,  containing  about  130  lb.  of  fused  melt  which  was 
as  fluid  as  water  at  680°  C.  (1266"  F.).  They  were 
placed  on  a  tray  which  by  being  alternately  raised  and 
lowered  at  regular  intervals  kept  the  bath  in  circulation. 
Two  furnaces  were  used,  the  pyrometer  of  one  being 
connected  toa  Whipple  indicator  ;  the  range  of  temperature 
750° — 850°  C.  was  represented  by  17  in.  on  the  scale. 
The  pyrometer  of  the  otherwas  connected  to  a  Callendar 
recorder,  the  same  range  being  re]  resented  by  '>'.  in.  on  the 
recording  sheet.  The  pyrometers  wen-  calibrated  by  a 
copper-tin  alloy  melting  at  738  I  .  and  containing  68-2 
per  cent,  of  copper  and  31  -S  jmt  cent,  of  tin.  Heating  and 
cooling  curves  of  the  steels  were  taken.  It  was  shown 
that  on  heating,  (he  point  A<-  l.i'.3.  occurs  al  738° C, 
and  is  unaltered  by  variations  in  the  rate  of  heating. 
(2).  That  this  point  is  the  hardening  point  of  the  steel, 
and  the  hardening  change  does  not  occul  at  even  two  or 
three  degrees  below  this  temperature,  even  if  the  steel  be 
heated  for  two  hours  at  a  time.  The  influence  of  the 
maximum    temperature,    and    the    rate    of    cooling    upon 

recale-i  once  was  also  determined.  It  was  shown  (1). 
that  about  the  temperatun  B80  C  (1616  F.),  the  sub- 
sequent rccalesi erne  was  lowered  and  rendered  lees 
susceptible  to  alteratimi  by  the  rate  of  cooling,  (2)  That 
the  re,  alisi  enoe  of  lov  I  I*  '  aradually 

at   731    c    - 1348    r  I,  and  read  I  "I  if  the 

metal   is   heated    to  '     C.    this    temperature    is 

towered  to  709°G  it  being  more  difficult  for  the  steel  to 
change  into  the  post-recalescence  condition.  A  large 
number  of  test-bars  were  also  prepared,  and  having  been 
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heated  to  various  temperatures  in  one  furnace  wore  rapidh 
t;-.m-  mother  furnace  it  cither  73)    C.  or  725°  C. 

'•>r   various  times,   and   then   quenched.     Their  hard) 
«is  thm  determined  by  means  of  the  pe   and  by 

tin-  Brineli  method.  It  was  shown  that  there  is  a  post- 
recalea  enoe  i  ondition  of  taw-tungsten  steeJ  reached  by  firsi 
heating  above  Ac.  1.2.3.  ami  then  immediately  soaking 
between  A.  1.2.3  and  At  3.2.1.  If  the  steel  be  quen< 
from  thU  condition  it  is  softer  than  the  simo  steel  which  has 
been  quenched  after  merely  soaking  at  this  lower  tempera- 
ture without  undergoing  tin'   previous  higher  heat.     Verj 

I  importance  is  attaehed  '"  this  highei  change-point 
(1616    I'M.     In  conjunction  with   R.  Had  field 

rief  of  bending  teats  were  carried  out  on  stool  of  a 
similarcomposition,  ami  of  which  the  heating  and  cooling 
curves  aro  given.  A  complete  description  of  these  bars  is 
given,  ami  the  effect  of  heating  to  various  temperatures 
on  the  bending  tosts  is  tuUj  detailed,  it  being  concluded 
(1)  That  the  hardening  point  can  be  located  with  great 
accuracy,  and  coincides  with  the  point  Ac  1.2.3;  [2 
That  after  the  temperature  of  the  steel  has  been  raised 
20"  or  :i« >  ('.  above  tin-  hardening  point,  the  hardness  of 
the  steel  is  lessened  by  further  increases  in  temperature; 

(3)  That  there  is  a  change  point  at  about  880  I  1616  F.), 
among  the  indications  ol  which  is  the  shortening 
hardened  in  water  from  temperatures  below  this  point, 
whereas  they  lengthen  if  this  temperature  be  exceeded. 
Heating  to  various  temperatures  for  various  lengths  of 
time  showed  il)  that  prolonged  soaking  for  120  lnin. 
at  the  temperature  at  which  the  hardening  change  is 
half-produced  in  30  min.  docs  not  complete  the  change; 
(2) prolonged  soaking  at  760  C.  Uixo  F.i  has  a  slightly 
injurious  effect,  but  does  not  affect  the  hardness  ;  (Si  at 
810°  C.  (1490°  F.)  a  great  degree  of  hardness  is  produced 
in  a  short  time,  and  30  min.  soaking  impairs  the  hardness  ; 

(4)  prolonged  soaking  at  8X0°  C.  seriously  impairs  the 
hardness,  and  a  specially  high  degree  of  hardness  is 
produced  by  soaking  at  880°  C.  for  a  very  short  time,  and 
even  1\  min.  is  long  enough  to  seriously  affect  the  hardness. 
The  temperature  of  tic  brine  also  affects  the  hardness; 
bars  quenched  at  5°  C.  (41°  F.)  are  harder  than  those 
quenched  at  24°  C.  (75°  F.),  and  those  at  51c  ( '.  (124°F.) 
are  decidedly  soft.  The  effect  of  various  annealings  on 
the  subsequent  hardness  is  also  fully  dealt  with,  as  well 
as  the  effect  of  subsequent  soaking,  after  heating 
to  the  hardening  temperature,  both  on  the  maximum  stress 
and  elastic  limit,  as  well  is  with  reference  to  the  lengthening 
and  shortening  of  the  bars.  Very  good  results  are  obtained 
as  regards  maximum  stress  and  elastic  limit  bv  a  very 
short  soaking,  first  at  880°  C.  (1616°  F.).  and  then  at  a 
temperature  near  the  hardening  point.  If  the  first 
furnace  be  sufficiently  high  it  is  easy  either  by  variations 
in  the  temperature  of  the  two  furnaces,  or  variations  in  the 
times  therein,  to  arrive  at  a  treatment  in  which  the  ban 
neither  lengthen  or  shorten.  The  question  of  hardening 
cracks  is  also  dealt  with,  and  it  is  shown  that  those  treat  ■ 
ments  which  produce  the  highest  elastic  limit,  accompanied 
by  greatest  hardness  ami  finest  fracture,  are  frequently 
the  most  risky  as  regards  hardening  cracks.  The  risk  is 
lessened  by  heating  to  a  sufficient  time  to  a  temperature 
of  900°  C  (1652°  F.).  Low-tungsten  steel  is  more  liable 
tocracksthan  carbon  steel,  in  experiments  ontempering, 
it  is  shown  that  very  little  effect  is  produced  by  tempi 

at  ISO"  6.  (302   F.  I  for  30  min.,  while  tempering  at  250   C 
(4K2    F.)   for    16   min.    of  a   well    hardened    bar   softens   it 
considerably   as   well   as  shortens   it.  although  affecting  it 
otherwise  hut  little.     The  elastic  limit  was  much  increased 
by  tempering  up  to  260   C.  (482    F.).     With  reference  to 
tensile  testa,   it    was  found  that   B   variation  of  only   .".    I 
(9°  F  j.  the  extremes    being   above   and  below  Ac   1.2.3, 
had  a  great  inflnenoe  on  the  extension  under  load,  but  the 
maximum  stress  did  oot   vary  very  much.     A  very  . 
bar  was  produced  by  quenching  from  a  temperature 
mi0  C.     I11"    F.)   above    V'  1.2.3,  a  heat   ol   five  min 
producing  a  harder  bar  than  one  oi  2."i  min.  at   a  tempera- 
ture   of    sim    c.     The    maximum    stress   alone,    or   the 
hardness  alone,   is  not    necessarily  any  indication   of  the 
general  condition  of  the  steel  in  question,  or  of  the  treat 
ment  to  which  it  has  been  subjected.     Tempering  up  to 
300°  C.      '.":'F.)  greatly   increased  the   maximum   stress 


and   elastic    limit,    while   it    reduced   the   extension   under 
load,  and  permanent   elongation  for  a  given  stress.      It  i- 
uajticularh  pointed  out  that  there  is  quite  a  long  range  ol 
120    ('.  (210    I'M  within  which  the  steel  may  be  hardened 
to  show  a  good  fracture,  and  a  workman  can  easi! 
within  these  limits  by  sight  alone,  but  it  is  very  imp 
that    most    of   the    articles   are   hardened    so   as   to 
anything  like  their  maximum  eftii  iem  \  and.  in  fait,  many 
are  unlikely  to  even  reach  10  pier  cent,  of  their  maximum 
efficiency.      In   relation  to  the  manufacture  of  razi 
author  believes  thai    it    is  possible  to   harden  every  ram 
licit  each  one  shall  lie  truly  a  duplicate  ol  the 

n  ial  importance  in  the  case  of  surgical 

instruments.     The  author  also  looks  forward  to  the  time 
when   all   the    fai  tors  in   the   hardening   of  tool   steel   will 

I ntrolled  with  accuracy  within   predetermined  limits. 

and  any  failure  will  lie  investigated,  and  the  blame 
uoned  with  as  much  certainty  as  if  the  mistake  had  lm-i: 
made  in  the  machine   shop,    with   the   result    that    then 
will    be   an   almost   entire   cessation  of  hardening   cracks. 

rerj    great    economic  gain  from  all-round  in< 
:n  effii  a  no.     The  paper  is  illustrated  by  a  large  number 
of  tables  and  curves. — A.  H.  C. 


Case-hardening;     Recent    investigations    on    ■ — — . 

Grayson.     Iron  and  Steel  Inst..  May,   1010.     [Advance 

copy.] 

The  various  case-hardening  compositions  on  the  market 
belong  to  two  classes.  (1)  Compositions  in  which  the 
carbon  is  present  in  a  form  from  which  gaseous  hydro* 
at  Onn-  can  be  produced,  to  which  class  crushed  bone, and 
•  brown  scintilla  "  materials  belong  ;  (2)  compi 
in  which  the  carbon  is  present  chiefly  in  the  form  of  fixed 
carbon,  such  as  charred  leather,  and  "hardenitc 
plete  analyses  of  these  four  compositions  are  given  in  the 
O.llowing  table  : 


Bone. 

Charred 
0.  scintilla      leather. 

Hardenite 

Carbon    

Volatile  matter  and 
liydrocarbons  . . 

Ash     

Sulphur 

Percent. 
8-0 

26-5 

3-5 

linn 
ill 
2-0 

Per  cent. 
11-0 

53-0 

3-0 

23-8 

0-45 
90 

Per  cent. 
69-0 

16-2 

3-8 
3-5 
0-55 
8-0 

Per  cent. 
44-0 

141 

0-9 

37-5 

trace 
3-5 

Total   

1001                99-95 

100-05            100-0 

Phosphoric  acid.. 

in. ii 

20 

ii.  in 

trai  < 

/ 

Alumina 

Ammonia 

Alumina 

Barium 

Lime 

Lime 

Lime 

lronitracci 

Ammonia 

Alumina 

Iron 

Also  present    - 

" 

Soda 

Silica  and 
carbonates 

Silica 

silica 
Carbonates 

A  good  case-hardening  steel  containing  0-17  per  cent,  of 
-.nil, n.  0-704  'f  manganese.  0-050  if  silicon.  0-060  01 
sulphur. and  0-047  of  phof phi  ruswas  -objected  to  tie 
ol  these  materials  for  varying  lengths  of  time. 
different  temperatures,  and  curves  are  given  representing 
the  carbon  per  cent,  in  penetration  to  depths  in  inches. 
It  is  shown  that  not  only  should  case-hardening  com- 
positions tie  classified  according  to  the  carbon  content 
in  the  "case"  obtained,  but  also  according  to  the 
graduation  of  the  carbon  diffusion,  which  is  best  shown 
graphically.  This  classification  is  necessary  because 
a  1-ln  per  cent,  carbon  case,  although  very  efficient 
wh.re  the  pressure  is  constant,  as  in  a  plain  bearing, 
would  be  unsuitable  for  a  position  in  which  it  had 
to  resi-t  repeated  shot  ks  owing  to  its  tendency  to  chip  off- 
A  composition  lor  general  purpese  should  prcduee 
containing  0-9  per  cent,  if  carbon,  the  crtcctoid.  The 
best  possible  results  appear  to  Ik-  at  a  temperature  of 
(|-)(I°_](>I10<  ('..  although  one  i  f  10f>0°  C.  can  be  used  with 
advantage  in  Thediffusion  of  sulphur  pn 

in  a  similar  manner  to  that  of  the  carbon,  and  is  productive 
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,kin.     The  "  brown  «  nil  ilia  '    inatorial,  all  h 

inn  ii   large   ii  n I    i  i     ulphui .   don    not    act 

iloos    tl«'    sulphur    in    thi'    charred    leather 

ft'  I  that  it  i  Mm, mi  .  ii  high 

which   'ii  i  \    "11   tl»' 

,if  tin'  sulphur.      Mi  list  iiri    «K  ii   present    in 

over   I-   pot  i-i'iii     note   prejudicially,  causing  a 

|K>nrn  !■'   i' 
I     l,v     lln      |.i. ■.-..  ii'  '      "i       ulpliur.      Tin'     I"  I"  i     ' 

I    iiy    twelve     microphotographs    showing    the 
emenUtic  ponotration.       ^    Mi 

\nd    »/<</.]     Chrmiral    and    mccJuinical    relation*    o\ 

iron,  manganese,  and  carbon.     J.  ().   Arnold  and  A.  A. 

Iron    iiml    Sti'i'l     In  i       Maj .     1910.     [Advani  t 

I'm:  authors  have  examined  the  carbides  separated  from 

mealed  steels,  containing  about  00  per  cent. 

n,  and   varying   in  manganese  from  0'41   to   19-59 

The  results  obtained  indicated,  in  most  cases,  a 

,.  1 1  < ■  n i . i ■  ■  ■  •  "i  -  ,i:  I as  determined  In  direct  com- 

ih. in  tin'  theiiretii'iil  aiiuiiint  reipiired  by  the  iron 

ngunesc  present  ;    but  this  was  found  to  be  due  t.. 

*it ion  of  the  carbides.     The  amount   of  iron 

nesi'  in  '  lie  ■  in  hides  was  found  to  ii 

with  the  manganese-content   of  the  steel,  until  the  latter 

melted    ■'    lH'r   cent.,    when    ii     became    stationary, — the 

ilicn  routs  it   *J.'t  |mt  cent,  ol  manganese. 

m,  and  7  of  carlion     ami  did  not  again  increase  until 

nganese-contenl   ol   the  steel  reached  about    15  pel 

Mot.     In  determining  the  carl intent  of  certain  of  the 

residues   by   tin-  colour-test,  the   results  obtained 

1        those  indicated   by  direct   combustion; 

■  found  l"  correspond  with  the  amount  "I  carbide  of 

cnt,     thus  indicating  thai   carbide  of  manganese 

no    coloration    with   the   nitric   acid   employed   in 

i.— W.  E.  1'.  I'. 

Chromium    steel;     Th<     .12    point    in .     H.    Moore, 

Iron  and   Steel    Inst.,   May,    1910.     [Advance  copy.] 

Tn  author  has  investigated  the  heating  and 
cooling  curves  of  steels  containing  from  0-25  to  fi  I  pet 
sent,  of  chromium,  and  the  paper  deals  particularly  with 
at-  having  the  following  composition,  carbon.  0-256; 
i>  Hiii;  silicon.  0-197  ;  sulphur,  003 ;  phos- 
phorus, 0-015  ;    chromium,  6-417  per  cent.     Curve  No.   I 
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1  ing  curve  of  t  his  steel,  and  it  shows  i  hal 

kbe  point   VI  (821  V.)  is  raised  by  the  presence  of  chromium, 

tvoin  746   C,  the  temperature  at  wliich  it  occurs  in  a  steel 

ing(»-2.">iK-i  cent,  of  chromium.   This  curve  is  peculiar 

there   i-  a   negative  break  at    the  temperature   of 

bout   II  C.  below  the  Arl, and  this  is  accompanied 

v  what  appea  n  evolution  and  not  an  absi 

"f  heat.     The  i  ooling  <  urves  2  and  :!  are  normal,  and  slaw 

I  "i  high  initial  temperature  in  h  wering  the  p  int 

Arl.     h  is  in  be  noted  that  an  .literati,  n  in  the  chemical 

composition  of  a  steel,  while  altering  the  point  Acl    has 


irii       ]|l  I  |e     e||'c.  I       ll|i  Ml      I  Ii'         \      '      |>  ■■!    I  mil      Ml      oldcl      1" 

detei  i «  In  i  hei   thi     point  (771     I  ■     thi     V  -'.  and 

i  herofore  below   Vel,  i  he  aut  hw  ■■  

nrnpei  ties  of  thi      tool      The    ti  i  I  m  i    heated  nil  I  i  I 

wire  resistance  furnace,  the  heating  coil  ol  whi  b  served  ai 
a  pi  mi  11  \  i  in  mi .     'I'll'-  .  j  lindei  ot  ate 

ally,  eight  turns  to  the  inch,  thi     tilled  with  wel 

asbestoi   paper  and  dried,  it  ivai  then  wound  with  a  niokel 

wire  thus  forming  i ridarj  i  in  tiit,  which  wasconnet  b  d 

to  i  balli  tic  galvanometer.  Making  and  breaking  the 
heating  otfrronl  induced  n  eurrenl  in  the  ooil  wound  on 
the  cylinder,  whioh  current  wa     mea  ured    by   the  throw 

ol     the     galvanometer,         \     therm iple     was 

inserted  in  the  Bteel.  Curvi  6  howa  the  magnetii 
■  ■  1 1 1 1 1 1  ^  •  ■  |»iiiit  on  cooling  i  he  Bteel  From  110 
C.  Snnr  all  the  iron  changes  (nun  the  a  to  the  /I  alio- 
tropic  state  before  the  V  l  point  i  reached,  at  which  the 
iron  carbide  (Fe,C),  and  probably  also  some  chromium 
carbide,   passes  into  solution   in   the     y-iron,  the  author 

o Iiiilis  that    iron  carbide   is  insoluble  in     (3-iron.     It 

is  also  suggested   that    the    point     v  2   if    not    associated 
wiili  an  absorption  of  heat,  bui  coincides  with  a  mon 
Irss  sudden  change  in  the  specific  heat  of  the  steel      \   II .  t  . 


Chromium  steels:    Somv  physh  <l  properties  <>l  2  per  cent. 

.      A.    M'W'illiain    and     E.    J.     Bames.      Iron    and 

Steel   Inst..  .May   1910.     [Advance  copy.] 

Tin:  series  ol  steels  examined  contained  from  0-20  to  0-85 

l»'i  runt,  of  carbon,  about  2  per  ■  nit.  of  chromium,  from 
tt-12  i"  0-24  per  cent,  of  manganese,  about  0-025  per  cent. 
of  sulphur,  o-ii'-'  percent,  of  phosphorus,  and  less  than  0-1 
percent,  of  silicon.  In  each  case,  the  physical  properties 
(yield-point,  maximum  stress,  elongation,  reduetion  of 
area,  etc.)  were  determined  on  the  material  as  received, 
and  after  various  treatments,  including  normalising, 
annealing,  quenching  and  tempering.  The  results 
obtained  indicate  that,  after  suitable  annealing,  any  steel 
of  this  series  may  be  easily  machined  and  brought  up 
again  to  the  high  tenacity  and  genera]  hardness  by  the 
process  of  normalising  ;  and  also  that,  for  a  given  maxi-  ■ 
muni  stress,  the  reduction  of  area  is  generally  at  least 
10  per  cent,  greater  with  these,  than  with  the  Bessemer, 
or  1  per  cent,  manganese,  steels.  Heating  and  cooling 
curves  of  each  steel  were  also  taken,  (in  vacuo),  while  the 
inicrost  met  ores,  of  which  illustrations  are  givon,  were 
also  investigated. — \V.  E.  E.  P. 

Iron  and  steel  and  iron  aUoys  ;  Deter- 
mination of  carbon  in by  din  >' 

combustion.     T.     E,    Hull.     Chem. 
Sot     Proo.,   1910,  26,  91. 

Thk  following  method  is  recom- 
mended as  being  both  simple,  and 
accurate  .  A  weighed  portion  of  the 
drilled  sample  is  placed  in  an  asbestoe 
boat  which  has  been  heated  previously 
to  luight  redness  and  into  wliich  a 
layer  of  ignited  silver  sand  has  been 
introduced.  Tin  boat  is  placed  in 
a  porcelain  or  silica  tube  packed 
looselj  «  itb.8  -in  stos  and  i  oppei  oxide 
and  the  combustion  is  effe  ti  i  at  a 

temperature  of  from  900    to  I 

in  a  current  of  oxygen.  The  j 
.,,i.  dried  by  passing  them  thi 
sulphuric  acid  contaim  d  in   i  Mohi  a 

bull,    and    the    .ail lioxide     is     absorbed    in     the 

usual  way  in  30  por  cent    pots    iur,    hydro    de  solution. 


,,         n  of  various  kinds  of  iron  in  moiei  air.     K.  Arndt. 
Chcm.-Zcit..  1910,  34,   125     426. 

The  rate  at  which  oxidation  occurs  was  detorroii 
measuring  the  volume  of  oxygen  absorbed  after  sue 
intervals  of  2t  hours,  for  a  period  of  43  days.     Tho  iron 
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used  was  mi  the  form  of  tubes.  20  cm.  long  and  about  i>  om. 
external  diameter.  The  surface  was  left  in  its  natural 
state,  and  the  out  ends  were  protected  from  rusting  bj 
paraffin.  The  test-piece  was  supported  on  paraffin  bloi 
over  water  in  a  glass  cylinder  connected  bj  a  stop-eock 
with  a  Hempel  burette,  and. the  whole  apparatus  was 
immersed  in  water.  Three  test  pieces  were  used  in 
parallel  experiments,  the  pieces  being  of  casl  iron,  mild 
steel,  and  weldless  tube  rbspeotrVeily.  In  each  case  the 
apparatus  wa~  refilled  with  air  after  23  days.  1  lir  total 
volume  of  oxygen  absorbed  from  the  ccmmencemenl 
w.i-  .;-  follows  : — 


Time  m  days 


Oxygen  absorbed  bj 


Cast-iron. 


Vii.i  steel. 


Wil.ili-ss  tube. 


ex. 

■ 
c.c. 

c.c. 

1 

13 

5 

3 

24 

32 

8 

5 

30 

45 

SO 

in 

45 

63 

109 

■in 

59 

108 

198 

30 

7:1 

156 

298 

43 

95 

213 

389 

Although  oast  iron  rusts  more  rapidly  at  first,  the  oxide 
appears  to  form  a  protective  coating  which  considerably 
reduces  the  subsequent   rate  of  oxidation. — A.  T.  L. 

Copptr  mattt  ■mil  coppt  r-nich  I  matte  ;  Behaviour  of in 

tin-  Bessemer  converter.     1).  H.  Browne.     Trans.  Amer. 
Inst.   Min.   Eng..   Kiln.  L'N.V    305. 

The  object  of  the  paper  is  to  show  that  when  nickeJ  is 
present,  in  any  proportion,  in  copper  jiatte,  the  two 
metals  behave  during  the  matte  blow  as  one  metal,  the 
elimination  of  iron  and  sulphur  proceeding  as  if  only 
copper  were  present.  Even  after  the  iron  has  been 
eliminated,  the  copper  cannot  be  freed  by  slagging  off  the 
nickel,  for  though  during  the  last  stages  of  the  blow  the 
nickel  commences  to  oxidise,  it  carries  a  large  amount  of 
copper  into  the  slag,  while  at  least  2  per  cent,  of  nickel 
is  always  left  in  the  finished  copper.  The  author  gives 
a  series  of  tables  showing  the  copper,  nickel,  iron,  and 
sulphur  content  of  samples  of  copper-nickel  mattes  taken 
at  ten  minute  intervals  during  the  Bessemer  blows,  and 
similar  data  of  four  copper  matte  blows  and  one  of 
reverberatory  practice,  previously  published  by  other 
investigators.  In  order  to  make  the  tables  readily 
comparable,  the  figures  for  iron  and  sulphur  were 
recalculated  on  a  100  per  cent,  copper  basis,  so  that 
a  matte  containing  40-08  per  cent,  of  copper,  24-3  of 
iron,  and  24-7  of  sulphur  becomes  46-08  of  copper 
with  iron  ratio  53-8  and  sulphur  ratio  54-7  to  copi  er, 
100.  These  ratios  were  then  plotted  and  it  was  found 
that  the  curves  for  iron  and  sulphur  elimination  in 
the  copper  mattes  of  the  different  observers  compared 
very  closely  with  each  other,  but  that  those  of  the  copper- 
nickel  mattes  were  entirely  erratic  ;  when  however  the 
iron  and  sulphur  were  calculated  on  a  100  per  cent,  copper- 
nickel  basis  instead  of  a  100  per  cent,  copper  basis,  all 
the  curves  for  copper-nickel  mattes  were  found  to  be  in 
remarkable  agreement  with  those  for  copper  mattes. 
Two  series  of  curves  are  also  given  showing  the  average 
curves  for  the  iron  and  sulphur  elimination  of  the  four 
independent  observors,  superimposed.— F.  R. 

Etltectics  ;  Invariant  systems,  and  uniformity  in  the  compo- 

it ion  of  some  ■ .     A.  Gorbow.     J.  Russ.  Phys  -  Ch>  in. 

Ges.,    1909,   41,    1241—1300.     Chem.   Zcntr.,   1910,   1, 
711—713. 

The  author  points  out  that  according  to  the  thermo- 
dynamical  reasoning  .if  Gibbs,  Le  Chatelier.  and  Duhem, 
the  different  kinds  of  phase-equilibria  of  heterogeneous 
systems  depend  not  ii|«m  the  number  of  components 
but  solely  upon  the  degrees  of  freedom.  It  follows  that 
all  invariant  systems  must  be  Bubjecf  to  the  same  group- 
laws,  and  since  the  composition  of  invariant  unitary 
systems   can    be  expressed   by  simple  chemical  formulas 


the  same  must  also  be  true  of  invariant  binary  and  ternary 
systems.     Other  methods  of  reasoning  lead  to  thi 
conclusion.      The    author    has    assigned    stoichiometrics! 
formula'  to  about  170  different  eutectics  which  have  been 
mentioned   in   the  literature,   and   gives   in   tabula] 
the  difference  between  the  observed  and  calculated  compo- 
sition.    The  results  an- 1  onsidercd  to  justify  the  conclusion 
that   the  compositions  of  must  eutectics  ran  be  cm 
by  simple  chemical  formula1,  in  accordance  nof  only  «ith 
the  law  of  constant    proportions  but   also  with  the  law  of 
multiple     proportions.      Further,    since    in    eutectii 
systems   which   have   been   subjected   to   the   intluei 
temperature  and   pressure,  the  number  of  suli.l  pha 
the   satin-   as   the   number  of   independent    variabli 
ponentB  of  which  the  sjstem  is  composed,  it  can  he  shown 
that  in  many  rases  one  of  the  independent  variable  com- 

I mts   will   be   present   in   equal   quantities   in   the  two 

co  existent  phases  of  the  eutectic.  If  in  a  given  system, 
A  and  B  represent  two  independent  variable  components 
which  form  compounds  (A+xB)  and  (A  I  yB).  capabli  i { 
melting  without  decomposition,  then  the  composition  of 
the  eutectic  of  A  and  (A+xB)  will  be  (2A+xB),  and  that 
of  the  eutectic  between  (A+xB)  and  (A  I  yB)  will  In 
[i\  vi.\  2xyB].  It  is  the  more  basic  component  oJ 
the  system  which  is  distributed  in  equal  quantities  between 
the  two  phases  of  the  eutectic.  viz..  the  water  in  the  oast 
nf  cryohydrates  and  the  more  electropositive  metal  in 
the  case  of  alloys.  If  the  basic  component  is  not  dis- 
tributed equally  between  the  two  phases,  then  the  amount 
in  one  phase  will  be  a  simple  multiple  of  that  in  the  othi  r. 

—A.  S. 

Volumetric    determination     of     manganese.     Donath      Sea 
XXIII. 

Patents. 

Hydraulic  classifiers  for  metalliferous  slimes.     J.   M.   and 
J.   L.   Holman.  Camborne.  Cornwall.     Eng.   Pat.  8060, 
April  3,  1900. 
The  apparatus  consists  of  a  tank  of  inverted  truncated 

conical  or  pyramidal  shape,  having  a  false   bott al 

its  lower  end.  Two  vertical  launders  extend  from  about 
the  middle  of  the  false  bottom  to  a  little  above  the  top 
of  the  tank,  the  overflow  passing  into  a  launder  above 
the  tank  and  then  down  through  a  vertical  pipe  into  tin 
space  between  the  central  launders  and  the  side  ol  the 
tank.  In  operation,  the  slimes  are  led  into  the  top  of  the 
urn  vertical  launders  where  they  meet  a  rapid  upward 
stream  of  water,  resulting  in  a  separation  of  the  heavier 
particles,  which  tall  against  the  stream  into  the  space 
below  the  false  bottom.  The  overflow  is  discharged  into 
the  miter  space  where  it  meets  a  slower  stream  of  watu 
resulting  in  a  further  separation,  the  final  overflow  passing 
over  the  top  edge  of  the  tank  into  a  discharge  collal 
launder.  Means  are  provided  for  separately  discharging 
the.  coarse  and  fine  concentrates. — P.  R. 

[Filtering    ore    slimes].     Ore    solutions  ;     Apparatus    lot- 
recovering    values    from    .     C.    Robinson,    Mount 

Vernon,  N.Y.  U.S.  Pat.  954,400.  April  12,  1910. 
Thk  apparatus  consists  essentially  ef  two  parallel  per- 
forated drums,  disposed  horizontally,  and  revolving  partly 
submerged  in  separate  tanks,  containing  respectively,  * 
slimes  and  wash  water.  An  endless  pervious  belt,  passing 
round  the  drums,  serves  as  a  carrier  of  the  ore  from  one 
tank  to  the  other.  The  liquids  contained  in  the  tanks  are 
drawn  by  suction  through  the  belt  and  into  the  drums, 
and  a  brush  or  scraper  is  situated  between  the  tanks  to 
remove  the  ore  adhering  to  the  belt  as  it  comes  from  the 
washing  tank.- — P.  R. 

Solvent  for  prt  cious  mt  tals.     J.  Penhale  and  H.  0.  Masoall 
Johannesburg.     Eng.  Pat.  8682,  April  10,   1909, 

Tin;  inventors  claim  the  use  of  solutions  of  potassium  or 
sodium  cyanate  as  a  solvent  for  precious  metals,  such  as 
in  the  extraction  of  gold  or  silver  from  their  ores.  The 
strength  of  solution  should  be  regulated  according  to  the 
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of    till'   cm',    ami    it    is    suggested    that    a    solution 

a(  0*18  per  cent,  strength  Mill  give  g I  results  with  an 

:  muni:  2  to  :i  dwts.  i.i  ^,,1, i  !„.r  ton.-  r  I; 

Crucible  furnace*.     J.  \V.  Chenhall,  Totnes,  Devon.     Eng. 
l'at.  80,293,  Sept.  4.  1909. 

Thi  furnace  consists  of  the  ordinary  type  of  coke-fired 
crucible  Itimuoi',   but   in  addition  to  tin-  usual  moans  fur 

ing  a  draught  up  through  the  fire-bars  from  the  ash- 

ught  lioli  arc  pmvided  in  tin  Malls  of  the  furnace, 
in  snch  a  position  that  they  form  tiers  round  the  furnace 
at  a  height  of  from  that  of  the  middle  to  a  little  above 

>.  of  the  contained  crucible.  .Means  arc  provided 
for  simultaneously  opening  oi  closing  the  holes  in  one 
tier  independently  of  the  others.     If  an  air-blast  is  required, 

lught  holes  may  be  em  ircled  by  an  air  ohamber, 
uhieh  is  also  in  communication  with  the  then  enclosed 
lit.— F.  R. 


Inh'ii'i    ni>i*irtitiix.     \V.     K.    King.    Newark,    N.J., 
Hanson  and  Van  Winkle  Co.,  New  Jersey. 
CS.   l'at.  94S.056,   Pel..   1.  1910. 

us    I  ig     I     i    ■mi':  i  .      an  ■  lectrolj  tic  tank.  1, 
cd    with    fixed    eontnet     rods.    '.'.    supporting    the 
il  "idler   rollers,''  !>.  secured   apt 


and  a  sliding  ihaft,  24,  provided  with  ■  pin.  28,  whioh 
extends    into    and    moves    m    the  slot,    'j:t       Second 

tucly     on     the    foe    ends    of    the    tulie.    22,    and     He 

ii.iti.   24,  are    oranlc-discs,  26,   whioh  an   oon 
in .  ted  by  means  of  studs,  27  and  29,  and  a  connecting 
rod,  28,  with  the  hubs,    1 1       Upon    the    tube,    22,  is 

attached  a  fast  and   loos,,   pulley,  .'ill.   which  is  adapted    to 

drive  the  telescopic  shaft  and  the  orank  discs,  26. — B.  N. 

let  l"r  ores.     A.  J.  Garver,  Cl&rkston,  Wash.     U.S. 
Pat.   !to4,729,  April  12,   1910. 

Tin  ros  tei  consists  of  an  inolined  flue,  horizontally  divided 

along  jts  length  byascries  of  overlapping  ledges  over  the 
Burface  ol  which  the  ore  descends.  The  ledges  are  sup- 
ported uipon  bricks  placed  edgeways,  and  air  is  admitted 
at  the  junction  of  the  ledges  through  apertures  in  the 
supporting  bricks  and  in  the  lower  -idc  of  the  Hue.  The 
combustible  gases  for  heating,  pass  up  the  space  beneath 
the  descending  ore. — F.  R. 

Oxides  and  ^'Iphides  ;   Reduction  of  metallic  jfor  the 

o/                             spending    metal.  E. 

Ion.      I  irsl     Addition,    dated    Oct.    29,    1909,  to 
65S.  .Ian.  3.   l'.IOS  (this  J.,   1909.   170 

To:    industrial  gases,  specified  in  the  main  patent  for  the 


Fig.  l. 


sa 


tank.  1.  are  provided  on  their  outer  circumference  with 

10.     Movable    contact    rods,    1-.   support    the 

31,  to   he    plated,  and   fixed  to   the  rods,   12.  arc 

agitator-.    Each  of  the  latter  comprises  a  hub.  14.  secured 

to  the  rod  by  means  of  a  screw.  15,  and  projecting  down- 

and  outwards  from   the   hub  are  a  pair  of   cams, 

1   by  a   rib,  17.  so   that   by   giving   the    rod 

Pig.  2. 


a    reciprocating    motion,     the   cams,    16,   riding   in    the 
10,   i  luse  a    simultan  rise  and    fall  of    the 

rod.  The  rib,  IT.  gives  a  slight  "jarring"  movement 
to  the  work,  in  it-  lowest  position,  thus  causing  the 
ment  of  bubbles  of  gas.  which  may  have  collected 
on  the  articles  ■  -,■<■  iNo  Fig.  2).  Supported  on  a 
suitable  bracket.  19.  and  arms,  20,  are  bearings.  21,  and 
mounted  in  these  bearings  is  a  telescopic  shaft,  com- 
prising a  tube,  22,   provided  with  a  longitudinal   slot,  23, 


reduction  of  the  molten  mixtures  of  oxides  and  oxysul- 

E  hides,   are  replaced  by  injections   of  a   powdered  com- 
ustible,  such  as  charcoal,  anthracite,  coke,  or  the  like. 

— O.  R. 

Sulphides  ;  Process  of  treatment  of  mixed .     C.  A.  L.  \Y. 

Witter.     Fr.  Pat,  408,612,  Nov.  3,  1909. 

The  process  is  applicable  to  the  mixed  ores  of  lead  and 
zinc,  such  as  the  complex  sulphides.  It  is  based  on  the 
fact  that  when  a  mixture  of  the  oxides  of  lead  and  zinc, 
together  with  the  necessary  amount  of  carbon,  is  submitted 
to  a  temperature  of  at  least  950°  C,  but  not  more  than 
1180°  C,  in  a  neutral  or  reducing  atmosphere,  the  zinc 
alone  is  volatilised,  the  lead  remaining  behind.  The 
sulphide  ores,  ground  to  the  necessary  degree  of  fineness, 
are  roasted  until  a  product  containing  not  more  than  0-2 
to  0-5  per  cent,  of  sulphur  is  obtained.  This  product, 
mixed  with  the  necessary  quantity  of  a  i  .rent, 

such  as  carbon,  and  with  an  agglomerant,  such  as  calcined 
limestone,  is  moulded  into  briquettes  which  are  introduced 
continuously  into  a  reverberatory  furnace,  at  the  end. 
through  closed  hoppers  at  the  top.  In  order  to  obtain  a 
reducing,  or  at  least  a  perfectly  neutral  atmosphere  at  this 
charging  point,  the  introduction  of  the  heating  gas  and  air 
is  effected  t  hrough  the  roof  of  the  furnace,  and  the  operation 
jacon  Lsuchawaythattheproduot  -non 

cannot  circulate  across  thi  '  ,hf 

furnace  a  layer  of  molten  slag  is  constantly  maintained, 
this  becoming  replaced  bv  a  bed  of  liquid  matte  as  the 
.ion  proceeds.  This  layer  acts  as  a  support  for  the 
freshly  introduecd-charge  and  moreover  serves  to  equalise 
the  temperature  and  keep  it  within  the  specified  limits; 
for  this  reason  a  sufficient  depth  is  maintained,  the  excess 
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being  withdrawn  when  necessary  through  an  orifice  at  the 
end  oi  the  furnace,  The  charge,  tailing  on  to  the  bed,  is 
■■.ally  reduoed ;  the  metallic  lino  is  volatilised  ami 
-  away  through  the  ohimney,  where  it  meets  with  the 
products  oi  obmbustion  and  with  a  supply  of  air;  in  tlu~ 
way  it  is  re-oxidised,  the  volatile  oxide  being  subsequently 
condensed  and  oolleoted  in  cooling  chambers.  Th. 
ire  is  absorbed  by  the  slag,  the  lead  passing 
through  the  permeable  bed  and  forming  a  molten  bath 
at  the  bottom  of  the  furnace,  whence  it  i-  drawn  off  periodi- 
•  ■ally  through  a  tapping  hole.  The  carbon  in  the  above 
reaction  may  be  replaced  wholly  or  partially  by  iron;  in 
this  ease  a  molten  zinciferous  product  is  mixed  with  the 
necessan  amount  of  Bcrap-iron  and  run  into  the  furnace  ; 
the  metallic  line  is  volatilised,  reozidised  and  condensed 
as  before,  the  neoessarj  additional  heat  being  applied  by 
the  bed  of  humid  slag. — C.  A.  \V. 

Nickel;  Process  for  obtain i ng  part  — ■ — .  Soc.  Electro- 
Metallurgique  Francaise.  First  Addition,  dated  Jan.  6, 
L909,to  Fr.  Pat.  400,910,  June  27, 1908. 

Accokdini:  to  the  main  patent  (see  this  J..  1909.  1090) 
an  alloy  containing  nickel,  iron,  carbon,  and  silicon,  was 
treed  from  iron,  carbon,  and  silicon  by  treatment  in  a 
Bessemer  converter  or  by  pulverisation  in  a  jet  of  air. 
According  to  the  present  Addition,  the  process  is  carried 
out  in  a  reverberatory  furnace,  a  Martin  furnace,  or  prefer- 
ably, an  electric  furnace  of  a  type  in  which  the  oxidation 
can  be  effected  by  means  of  air  or  nickel  oxide  without 
carburisation  of  the  metal. — A.  S. 


Pyrophoric  alloys.     Treibacher  Chem.  W'erke    Ges.m.b.H. 

First   Addition,  dated  Oct.  5.   1909   (under  Int.  Com.. 

Aug.  13.  1909)  to  Fr.  Pat.  407,117,  Sept.  3.  1909  (this  J.  I 

1910.  574). 
Other  methods  of  preparing  pyrophoric  rare  earth  metal 
masses  containing  oxygen,  or  oxygen  and  nitrogen,  are 
described.  For  example,  powdered  cerium  or  alloys 
of  rare  earth  metals  with  about  30  per  cent,  of  iron,  are 
heated  in  a  water-bath  in  the  air  for  3 — 4  hours,  and  then 
compressed  into  rods  of  1 — 2  gnus,  weight  by  a  pressure 
of  5000 — 20.000  kilos,  per  sq.  cm.  Lanthanum  containing 
■cerium  may  be  comminuted,  heated  in  a  water-bath  in 
the  air  for  10  hours,  compressed  into  rods  of  15 — 20  grins, 
under  a  pressure  of  1000 — 8000  kilos,  per  sq.  cm.,  and 
heated  to  incipient  redness,  with  partial  or  complete 
exclusion  of  air  ;  or  the  powdered  metal  may  be  compressed 
first  r.f  all  and  then  heated  to  redness  in  an  airtight  tube 
with  2  or  3  times  its  volume  of  air.  An  alloy  of  cerium 
and  other  rare  earth  metals  may  1m-  comminuted,  mixed 
with  3  ]»•!  i  'in.  oi  i  erit  m  oxide  or  iron  oxide,  compressed    I 

rods,  and  the  latter  heated  to  incipient  redness  with 
partial  or  complete  exclusion  of  air.  An  alloy  of  cerium 
with  1"  per  cent,  of  iron  may  be  comminuted,  oxidised  by 
exposure  to  air  fin  several  days,  mixed  with  10  per  cent,  of 
magnesium  powder,  compressed  into  rods,  and  the  latter 
heat.  ipient     redness    with    partial    or    complete 

exclusion  of  air.      An  alloy  of  rare  earth  metals  may  be 
njnuted,  compressed  into  rods,  and  the  latter  heated  to 
ineipient   redness   in   presence   of  a   quantity  of  oartx  n 
dioxide  insufficient  to  convert  the  metals  into  oxides. — A.  S. 

Metal;    Production  of  a  light  .     W.  Rube].     Fr.  Pat. 

407,814,  Oct.  12,  1909. 
The    method    relates    to    the    production    of    alloys    of 
magnesium  and  zinc  having  the  composition  :  magnesium. 
90  to  96;  zinc,  10  to  4  per  cent.     The  zinc  may  be  replaced 
partially  by  copper  or  wholly  by  an   alloy  oi  copper  and 

ninium,    in    which    casi     the    following    composite 

are  specified  :  magnesium,  'Hl ;  copper,  8  ;  zinc,  4  per  cent.  ; 

and    i  i.    90;     copper-aluminium    alloy.    10    per 

.   this  alloy  containing    10   par  cent,   of   aluminium. 

Furthermore,  the  magnesium   itseU   may  be  replaced  by 

calcium  or  by  beryllium.      The  product  i f  thi-i-  alio. 

rmelth  ■■■.    magnesium  in  a  closed  iron  crucible, 
and  afterwards  adding  the  entire  quantity  of  zinc,  copper, 
aluminium   alloy.     It   is  stated  that  the  alio; 


oan  be  forged  and  cast  easily,  can  be  turned  like  hrai 
without  the  use  of  a  lubricant,  and  that  finally  they  an 
particularly  resistant  to  the  action  of  air  or  water. 

-C  A.  W. 

Refractory  metal  product  for  tin  manufacture  of  incand 
mantlt    supports  and   protectors,   and  other   purl*  of  m- 
candescenci    lain/:*.     Vereinigte   Deutsche    Nickelwerke 
Akt.-Ges.vorm.  Westfiilisches  Nickelwalzwerk  Fleitruanrj 
Uitte  und  Co.     Fr.  Pat.  407.S3S.  Oct.  13.  1909. 

As  alloy  of  nickel  and  chromium  containing  20  per  cent,  of 
chromium  is  employed.     The  alloy  has  the  appeal 
platinum,  is  ductile  and  can  be  formed  into  wire,  ribbon  or 
sheet.— A.  T.  L. 

Allot/*     of    titanium     a?id    silicon.     The    Titanium     Alloy 

Manufacturing  Co.  Ft.  Pat.  407,858,  Oct.  13,  1909. 
ALTHOUGH  it  is  known  that  the  addition  of  both  silicon  and 
titanium  to  certain  metals,  principally  of  the  iron  group, 
is  highly  advantageous,  it  has  hitherto  only  been  found 
possible  to  introduce  these  elements  into  the  charge, 
separately,  either  in  an  uncombined  condition  or  as  alloys 
with  iron.  It  has  now-  been  found  possible  to  product 
silico-titaniums,  or  alloys  of  silicon  and  titanium,  contain- 
ing from  20  to  75  per  cent,  of  silicon  and  from  5  to  70  per 
cent,  of  titanium.  To  ,this  end.  silver  sand  is  mixed  with 
rutile  or  pure  titanium  oxide  in  the  proportion  desired, 
and  powdered  carbon  added  in  such  an  amount  that  two 
atomic  weights  of  carbon  are  present  for  each  molecular 
weight  of  silica  or  titanium  oxide.  The  whole  mixture  i-  then 
reduced,  preferably  in  an  electric  furnace  of  the  are  type. 
Of  the  two  electrodes  of  this  furnace,  one  is  constituted  by 
the  graphitic  interior  of  the  furnace  itself,  the  other  being 
movable  vertically  in  a  central  cavity.  The  arc  having 
been  started  by  lowering  the  movable  electrode,  the 
charge  is  introduced  into  the  central  cavity  so  as  to  surround 
this  electrode.  At  the  close  of  the  reaction,  the  fused  alloy 
is  withdrawn  through  the  tap-hole.  In  certain  cases, 
where  the  alloy  is  intended  for  subsequent  incorjwration 
with  a  metal  of  the  iron  group,  it  is  found  advantageous 
to  add  to  the  charge  a  definite  proportion  of  scrap  iron  or, 
with  a  corresponding  increase  of  the  reducing  carbon,  a 
certain  amount  of  hseniatite.  In  this  way,  ferro-silioo- 
titaniums  are  obtained,  and  it  is  stated  that  such  a  product 
has  a  greater  fusibility  and  a  greater  dissolving  power 
when  it  is  afterwards  added  to  a  metal  of  the  iron  group. 
Similarly,  for  subsequent  incorporation  with  copper, 
cupro-silico-titaniums  may  be  obtained. — C.  A.  W. 

Aluminium  ;  Method  of  obtaining  ■ — — .  P.  Askenasv. 
Fr.  Pat.  407,875,  Oct.  14.  1909.  Under  Int.  O  in.. 
Oct.  15  and  Dec.  1,  1908. 

Ai'MhTcii  aluminium  carbide  is  •  stable  body  at  a  high 
temperature,  such  as.  that  of  the  electric  t 
yet  at  relatively  low  temperatures,  not  far  above 
the  melting  point  of  the  metal.  it  is  ratho 
rapidly  dissociated  into  its  constituent  elements. 
Tt  iy  therefore  proposed  to  obtain  aluminium  by  maintaining 
the  carbide  at  a  temperature  lower  than  it-  transformation 
point  but  somewhat  higher  than  the  melting  point  of  the 
metal,  the  process  being  facilitated,  if  necessary,  by 
subjecting  the  mass  to  mechanical  pressure. — C.  A.  W. 

Iron  ;    Manufaclurt   of  ductile  by  electrolytii 

So.  .     Langbein-Pfanhauser-Werke     A.-G.        Fr.     Pat. 
407,889.  Oct.  14.  1909.     Under  Int.  Conv.,  Nov.  3.  1908. 

Ductile  iron  is  obtained  electrolytically  by  the  use  of 
hot  solutions  of  iron  salts,  with  or  without  other  conducting 
salts,  and   with  the  addition  of  hygroscopic  substances, 

such  as  calcium  chloride.  Heat  and  pressure  may  be 
i  pplied  to  the  electrolyte  during  the  deposition  of  the  iron. 

— B.  N. 

Steel:    Method  of   formation   of by   cementation   ot 

metals,  such  as  soft  steel,  cast  steel  and  iron.     E.  Jouard 
I'r.    Pat.  408,211,  .Tan.    18.    1909. 

The  piece  of  iron  or  stefl  is  previously  coated  partially 
or    wholly    with   some    such    mixture    as    the    following : 
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..it: 


,,    I,  u.i.  \  mill.-.  250  ;    ]  ■.      I""  i 

ammonium  chloride,  50  ;    In.  .   jdue,  600  ;   distilled 

r  tin-  purpose  tin'  glue  is  incited  on  a  water- 

hath  .iii.I    mixed    with    the   ul  ponents   dissolved 

The  mixture  is  then  boiled  until  it  has  attained 

it    iluidity   t"   be   spread   with  h    brush   over  those 

portions  oi  the  article  that  are  to  be  converted  into   ttei  1 

Ke article,  coated  in  this  \va j  and  surrounded  by  an  inert 

I.    is    then    heated    in    an    ordinarj     cementation 

i  temperature  ..I  850  C,  for  a  sufficient  length  of 

JU    quern  hed   in   the  ordinary   msnnei 

It   it  stated   that,   with   this   mixture,  a  cementation   of 

I  paillimel  re  per  hour  can  he  obtained  on  pi tt  steel, 

I   nun.  — C.  A.  \\ 

;.■...     Method   o/   hardening   .     P.    Girod. 

I'i.   Pat.    108,441,  Jan.  23,   L909. 

Tin  Bteel  should  be  such  that  it  can  be  easilj  worked 
less  prolonged  heating  to  a  moderate 
temperature  followed  bv  a  simple  cooling  in  air.  In 
addition,  the  metal  should  be  capable  oi  acquiring  a  very 
i  ter  heating  to  a  temperature  greater  than 
650  i  followed  by  a  slow  cooling  m  air.  In 
aider  to  fulfil  these  requirements,  a  metal  having  the 
composition:  carbon,  0-1:  nickel,  2  to  ti  :  chromium, 
!>•.">  to  -•■">  per  cent,  is  recommended,  the  latter 
dement  being  replaceable,  wholly  or  partly,  by 
silicon,  manganese,  tungsten,  molybdenum,  vanadium, 
titanium,  tantalum,  or  uranium.  The  pirn-  to  I"'  worked, 
consisting  for  instance  of  ingots  for  projectiles  or  armour 
plates,  arc  forged,  rolled  and  pressed  roughly  to  the 
ions  required.  They  are  then  submitted  to  a  pre- 
liminary heating  to  about  450°  to  500°C.during  an  interval 
varying  with  the  dimensions  and  weight  and  according 
to  the  result  to  be  obtained.  After  a  slow  cooling  in  the 
air  or  in  the  furnace,  the  metal  ran  be  easily  worked  with 
tin-  tool  to  the  shape  desired.  It  is  now  submitted  to  a 
temperature  greater  than  600°  to  650  ('.  In  the  case  of  a 
projectile  or  other  metallic  piece,  wherea  greater  hardness  is 
required  for  the  point  and  middle  part  than  for  the  portion 
at  the  rear,  this  beating  is  not  effected  uniformly,  those 
portions  which  are  to  remain  relatively  soft  being  protected 
against  too  high  an  elevation  of  temperature.  For  this 
purpose  a  furnace  may  be  employed  containing  in  the 
partitions  or  in  the  hearth  one  or  more  holes  in  which 
the  metallic  pieces  are  suitably  arranged.  The  metal. 
having  been  brought  to  the  temperature  desired  and 
maintained  there  for  a  sufficient  time,  is  finally  removed 
the  furnace  and  allowed  to  cool  in  the  air.  In  this 
operation  a  still  greater  hardness  can  be  given  to  the 
point  of  a  projectile  by  exposing  that  portion  only  to  a 
■  at  of  air  parallel  to  the  axis.  This  irregulai  heating 
■  repeated  a  certain  number  of  times 
until  the  metal  lias  acquired  the  properties  desired.  In 
another  method  the  whole  piece  may  be  raised  to  a  tem- 
perature greater  than  coo  to  650  t  '..  so  that,  on  cooling, 
a  uniformly  hard  body  is  obtained.  Poi  the  subsequent 
softening  of  any   part.  tion   only   is   raised   to   a 

temperature  lower  than  coo  to  650° C.  and  allowed  to  cool 
in  the  air  or  in  a  special  apparatus.  The  softened  metal 
may  then  be  worked   with  a   tool. — C.  A.  W. 

[/ronl  ores  ;    Process  of  treating  in   Ihi    blast-furnace. 

V     \.  Kjellin.     Ft.   Pat.  408,674,  Nov.  6,   1909. 

Tin:  charge  in  the  blast -fuma  'ably  at  about  the 

level  where  the  reduction  to  metal  takes  place,  is  supplied 
with  heat  by  means  of  an  electric  current,  in  addition  to 
that  furnished  by  the  combustion  of  the  coke.  The 
current  is  supplied  through  electrodes  of  .ail. on.  or  of 
carbon   and    magnesia,   or  of   lime.     Tie  stated 

to  be  the  same  as  that  produced  by  working  with  a  hot 
he  amount  of  fuel  saved  being  more  than  corresponds 
with  the  additional  heat  supplied      A.  S. 

Zinr  carbonate  ores;    1  dating  apparatv 

tion  furnace  inr  thi   treatment  of .     t;.  Dantin. 

Fr.  Fats.  408,062,  408,092,  and  108,093,  Oct  16,  1!"".'. 
(1).  Tut:  ore  is  treated  with  sulphurous  acid  at  a  temperature 
above  50°  C,  whereby   the   zinc  carbonate   i-   converted 


into  sulphate,  which  is  recovered  by  lixiviation.  The  rim 
sulphate  it  reduced  to  metal  by  hea  ingwith  charcoal  in 
i it i   snot    -I   barium    ;n Donate,  the  be 

fail  equently    re 
ij  treatment  with  carl I      The  hydrogen  eulph 

liberated  is  passed  through  heated  tube-  along  « 

and  the  sulphurous  acid  i luced  il  \\-*-<\  in  the  I 

..i    the    process.     (2),    The  lixiviating   apparatus    consists 

.     ,  m it  11\  ot  inclined  pi|>cs  tinted 

ai    a    temperature   of   70    C,  and    pn  ide    with 

-i  n-u  oonveyors.  The  ore  pulp  is  fed  in  at  the  lower  ends 
of  the  pipes  and  i  '  'in..!  upward  slowly  bj  means  of  the 
oonveyors.  At  intervals  along  the  length  oi  the  pi] 
in.  an-  a  iv  pio\  ided  for  the  int  rod  net  ion  ot  sulphui  .ln..\ide 
gas,  and  a  current  of  water  i  ps  ed  through  in  a  direction 
opposite  to  that  of  the  ore  pulp  in  ordei  to  remove  the  zinc 
sulphate  formed.  Any  excess  of  sulphur  dioxide  is 
removed  by  aspiration  from  near  the  upper  ends  of  the 
in  lined  pipes  .mil  is  absorbed  in  water.  (3).  The  furnace 
in  which  the  zinc  sulphate  is  reduced  by  means  of  carbon 
in  presence  oi  barium  carbonate,  inn  number  of 

inclined  quartz  tubes  disposed  in  a  furnace-chamber  heati  I 
by  means  of  produce-.'  gas.  Each  tube  tapers  slightly 
from  the  bottom  upwards  and  consists  <,f  two  porta 
connected  together  by  a  ring,  which  opens  into  a  I 
tli rough  which  the  volat ile  reaction  products  are  drawn  off. 
The  mixture  of  zinc  sulphate,  barium  carbonate,  and 
carbon  (wood  charcoal,  anthracite)  is  fed  in  at  the  upper 
ends  of  the  quartz  tubes  and  passes  downwards,  the 
volatile  reaction-products  being  drawn  off  as  mentioned 
and  passed  through  a  chamber  maintained  at  such  a  tem- 
perature that  the  zinc  condenses  in  the  form  of  molten 
metal.  The  residue  of  the  charge,  consisting  mainly  of 
barium  sulphide,  is  discharged  from  the  lower  ends  of  the 
quartz  tubes,  then  falls  down  a  vertical  pipe  to  tho  lower 
part  of  an  inclined  pipe.  It  i>  carried  up  through  this  pipe 
by  means  of  a  screw  and  meets  a  current  of  water  flowing 
in  the  opposite  direction,  which  dissolves  out  the  barium 
sulphide. — A.  S. 

Zinc  ;     Method  for  collecting  tht  '  and 

enriching  ores  poor  in  by  means  of  steam.     J.  L- 

Babe.     Fr.  Pat.  408,487,  Oot.  30,  1909. 
Thk  method  consists  essentially  in  mixing  the  rich  products 
extracted  from  poor  calamines  with  a  fresh  portion  of  these 
calamines,  so  as  to  obtain  an  enriched  ore.     The  fumes 
from  the  furnace,  after  passage  through  a  steam  generator, 
arrive  at  an  aspirator  and  arc  thence  passed  into  a  mixer. 
This  mixer  consists  of  a  rectangular  chamber  divided  down 
the  middle  by  a  vertical   partition.     The  fumes   i 
down   one  compartment   and   up  the  other  are   bi 
into  contact  with  very  fine  metallic  sieves,  on  which  the 
oxide  is  deposited.     These  sieves  arc  continuously  washed 
by  jets  oi  steam,  and  in  this  way  a  mixtun 
furnace  gases  and  steam  is  carried  away  Into  thi 
the  circulation  being  assisted  bya  supplementary  current 
of  air  passed  into  the  top  of  the  mixer.     The  steam 
into  contact  with  the  water  in  the  condenser,  the  oxides 
posited  and  thus  serve  to  enrich  a  quantity  oi  the 
crude,  pulverised  ore  which  has  previously  been  charged 
into  the  water.     Since  it  is  necessary  to  provide  for  the 
circulation   of   the   cooling  agent,  a  seci  voir  is 

arranged,  the  bottom  of  which  is  pierced  with  small  holes 
SO  that  it  forms  a  filter.     The  water,  overflowing  from  the 
condenser,    is    drawn    through   this    Filter   by    mean 
turbine  arrangement  in  i  be!ow,  thi 

the    filtering    cloth    being    periodically    removed    to   the 
condensing  tank. — C.  A.  W. 

Puropl"  '  Bloxam, 

'London.     Prom    Treibachei    I  hem     Werki     T 
Austria.     Eng.  Pat.  l9,829,Aug.  30,  1909.     Addition  to 
Eng.   Pat.  8163,   Apt 

ddition  of  Oct.  5,  1909,  to  Fr.  Pat  407,117  of  1909; 
preceding. — T.  F.  B 

.(  of  .     J.  C 

Clancy,  New    York.     V.S  -     nd  955,319, 

April' 10.    1910. 
See  Fr.  Pat.  100  7"  this  J-.  1900.  1044.— T.  F.  B. 
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Copper-ore  concentrates  :  Agglomerating  or  briquctting 

preparatory  for  smelling.  T.  Kouse,  London.  U.S. 
Pat.  955.909,  April  26.  1910. 

See  Eng.  Pat.  4914  of  1909  :   this  J.,  1910.  432.— T.  F.  B. 

Orts ;    Process  of  treating  .      A.    A.    Lockwood   and 

M.  R.  A.  Samuel.  Assignors  to  The  Murex  Svnd.,  Ltd., 
London.     U.S.  Pat.  968,381,  April  26.  1910. 

See  Eng.  Pat.  6148  of  1908  ;   this  J.,  1909,  839.— T.  F.  B. 


XI.— ELECT  RO-CHEMISTRY. 

Glass;    Th-    transmission   of  electricity  through .     51. 

Le  Blanc  and  F  Kerschlmnm      Z.  physik.  Chcni.,  1910. 

32.  468—507. 
The  authors  have  electrolysed  solid  soda  glass  between 
mercury  electrodes  at  temperatures  in  the  neighbourhood 
of  300°C.,  usina  E.M.F.'s  up  to  550  volts.     The  initial 

jsage  of  the  current  is  entirely  electrolytic,  agreeing 
with  ohm's  law,  and  giving  a  quantity  of  sodium  at  the 
cathode  which  agrees  with  Faraday's  law.  The  resistance 
of  the  class  however  increases,  and  when  about  four-fifths 
of  the  sodium  has  been  removed,  no  further  electrolysis 
takes  place  and  the  conductivity  remains  at  a  constant 
minimum  much  smaller  than  its  original  value.  This 
the  formation  of  a  dielectric  layer  at  the  anode, 
the  thickness  of  which  will  depend  on  the  E.M.F.  applied. 
By  taking  a  sufficiently  thin  (0-1  mm.)  plate  the  authors 
converted  the  glass  entirely  into  a  feebly  conducting 
material  with  entirely  new  electrical  properties.  The 
conductivity  was  proportional  to  the  square  of  the  applied 
E.M.F.  and  the  passage  of  the  current  seemed  to  be 
analogous  to  that  in  a  rarefied  gas.  During  the  electro- 
lv-is  of  tl  320°  C,   no  separation  of  cations  is 

rved.  but  on  heating  the  feebly  conducting  mass  to 
■  higher  temperature  (1000°  C.)  oxygen  is  evolved  in 
quantity  somewhat  less  than  would  be  equivalent  to 
the  sodium  previously  separated.  If  sodium  amalgam  is 
used  as  anode  and  mercury  as  cathode,  the  insulating  mass 
can  be  reconverted  into  the  original  glass  by  passing  an 
electric  current. — W.  H.  P. 

Preparing  concentrated  sodium  and  potassium  hydroxide 
solutions  fro  from  carbonates  by  electrolysis.  Jorissen 
and   Filippo.     See  VII. 


Electrolytic    separation    of    nicl-el    and    cobalt.       .Alvarez. 
See  XXIII. 

Patents. 

Electric     rrirrmts ;      Production     of .     B.     Schwerin. 

Frankfurt-on-the-Maine.   Germany.     Eng.   Pat.    10.79?. 
May  6,   1909.     Under  Int.  Conv.',  May  7,   1908. 

The  process  relates  to  a  method  of  generating  electric 
current  by  forcing  liquids  at  a  high  pressure  through 
plates  or  layers  of  electrically-active  substance.  The 
conductivity  of  the  layer  and  of  the  liquid  is  regulated  by 
means  of  suitable  electrolytes,  e.g.  bases  for  electro- 
negative bodies  and  acids  for  electropositive  bodies, 
whereby  the  desired  current  conditions  are  obtained. 
The  plates  are  constructed  with  pores  as  fine  as  possible. 
and  the  enl  forming  the  layer  are  used  in  the  most 

finely-divided  form,  the  same  liquid  being  used  again 
and  again   in  the  process. — B.  X. 

Electric  induction  tumor,,     c.  \\.  B5derberg,  Ski.  Norway. 
U.S.  Pat.  954,827,  April  12.  1910. 

The  furnace  consists  of  an  iron  case,  and  a  hearth  having 
an  intermediate  portion  and  semi-annular  ends  surround- 
ing the  portions  of  the  core  thai  pass  through  the  hearth. 
The  primary  er.il  system  comprises  two  <w  coils  above  Hm 
hearth,  which  surround  those  portions  of  the  core  extending 
through  the  hearth,  and  disc  coils  below  the  hearth,  also 
snrrounding  the  core.    The  upper  coilsare  in  close  proximity 


to  the  hearth  and  cover  only  the  semi-annular  portions 
of  the  bath  in  the  hearth,  thus  leaving  the  bath  in  the 
intermediate  portion  open ;  the  lower  coils  may  be 
mounted  in  channels  formed  in  the  furnace  and  adapted 
to  permit  a  current  of  air  to  pass  around  them. — F.  Sodk 
| 

Furnaci  :  Electric .    E.  H.  Meyerand  J.  M.  A.  Still.- 

Niagara    Falls.    Ontario.    Canada.     U.S.    Pat.    955.665    - 
April   19,   1910. 

A  lower  electrode,  disposed  at  the  bottom  of  the  furnace, 
is  provided  with  a  recess  adapted  to  contain  molten  pr. 
duct,    and    an    inclined    and    movable    upper   electrode  is 
supplied  with  means  for  securing  uniform  wear.     Met 
are  provided  for  maintaining  an  arc  between  the  electro- 
and  by  means  of  a  charging  passage,  the  material  is  fed 
under  the  point  of  the  upper  electrode  directly  by  gravity 
into  the  are.     A  tapping  orifice  is  arranged  at  the  bottom 
of  the  furnace. — B.  N. 

Furnace  ;    Electric    nduction icith    utilisation    of 

A.  Helfenstein.     Fr.   Pat.  408.245,  Oct.  25,    1909. 

The  furnace  comprises  a  lower  reduction  compartment, 
surmounted  by  a  charging  chimney,  and  having  .  pen 
for  the  supply  of  air  or  gas.  in  the  top  of  the  redui 
compartment.     The  latter  serves  as  a  combustion  chamber, 
the  gaseous   products   being  burnt   in  the  space  left    ft 
between  the  mass  to   be  treated  and   the    walls    of    the 
furnace. — B.  X. 

Furnaces;     Process    of    charging    electric    resistance . 

A.  Petersson.     Fr.  Pat.  408.397.  Oct.  28.   1909.     ti 
Int.  Conv..  Jan.   7,  1909. 

A  portion  of  the  charge  is  supplied  through  special 
apertures  between  electrodes  of  different  polarity,  which 
may  be  arranged  either  in  the  sides  or  the  base  of  the 
furnace.  A  relatively  cold  layer  of  the  charge  is  obtained 
against  the  wall,  or  on  the  bottom  of  the  furnace,  thus 
preventing  the  sides  or  bottom  from  becoming  conductive, 
and  avoiding  short-circuits  in  those  parts  of  the  furnace. 

— B.  X. 


Electrolysis  of  aqueous  solutions;    Process  and  <v/ 

for  the  coiitinuous .     Soc.  Pour  Find.  Chim.  a  Bale 

Ft.    Pat.    408.565,    Nov.    2.    1909.     Under    Int.    ■ 
Nov.   23.   1908  and  March  24,   1909. 

The  fresh  electrolyte  is  circulated  from  the  upper  electrode 
towards  the  lower  electrode,  in  order  to  drive  back  the 
ions  of  the  products  formed,  which  tend  to  reduce  the  yield. 
The  electrolyte  is  partially  impoverished  at  the  upper 
electrode,  but  is  enriched  by  means  of  solid  salt  between 
the  two  electrodes,  with  the  object  of  opposing  as  many 
ions  as  possible  of  the  initial  electrolyte  to  the  ions 
migrating  upwards.  A  support  for  the  solid  salt  is  arranged 
between  the  electrodes,  and  serves  also  to  receive  the  gas 
formed  at  the  lower  electrode.  The  support  consists  of 
an  inverted  trough,  or  of  a  porous  tissue  passed  in  azigzag 
manner  over  horizontal  hangers.  In  an  alternative  form, 
the  salt  is  supported  on  a  horizontal  tissue,  arranged  above 
the  zigzag  tissue  for  collecting  the  gas.  thus  prolonging 
the  path  over  which  the  concentrated  saline  solution 
meets  the  migrating  OH-ions.- — B.  X. 

Substances   of   high    resistance  ;     Method   of   manufacturing 

.     A.    Schlomann,    Munich.   Assignor  to   Vakuum- 

Pressgut     Ges.     m.b.H.,     Berlin.       U.S.    Pat,    955.360, 
April   19.   1910. 

See  Fr.  Pat.  370.143  of  1906  ;  this  J.,  1907,  204.— T.  F.  B. 

Filaments  of  refractor)/  material  for  electric  lumps.     Eng. 
Pat.   8781.     See  IIb. 

"Forming"   carburised  nolo!  filaments  for  ihrtric  lamps. 
Eng.  Pat.  16,065.     See  IIb. 

Improving  the  quality  of  metal-filament  lamps.     Fr.   Pat. 
408,624.     See  IIb. 


Td.  Xiii,  No.  io.)    o.  \ii      FATS;  OILS;  WAXES    Ci  .mm      PAINTS ;  PIOMENI 


880 


material ;    and  composition  <>/  matter    containing 

1  i  aluminium  and  titanium,  and  <- 
n,    «»«/    titanium.       I    S      Pats.     !C>4.7l!li     954,708. 

a 

minous] 
i     article.        I    S.      Put         '.'  •>  -'•'      '"I       9.M.SH9. 
IX 


XII.— FATS  ;    OILS  ;    WAXES. 

.'  oi7 ;    Drying  process  of .     W.    Fahrion.     Z. 

I  hem.,    1910,   23,    722     726. 

Portions  of  cotton  wool  were  saturated  with  the  fall  \  a<  ida 
from  linseed  oil.  and  exposed  to  i  he  air  for  3  oi  t  daj  s,  after 
which  they  were  extracted  successively  with  cold  petro- 
leum spirit,  ether,  and  alcohol.     The  extractions  yielded 

Light  yellow  partly  crystalline  mass  ;  (B)  ft  thick 
nuow  syrup;  and  (C)  a  yellowish-red  amorphous  resin- 
[ike  mass.    These  had  iodine  values  of  113*1,  04'2  and  42*6 

ively.  It  was  concluded  that  the  residue  A  con- 
tained tin'  unaltered  linseed  oil  fatty  acids,  including 
Dm  whole  of  the  oleic  acid,  whilst   B  and  C  consisted  of 

I  ill. ii  products  of  the  linolie  and  linolenic  acids. 
Their  elementary  analyses  (C.  64-2 — 67-4  ;  H.  8-8 — 9-1  ; 
and  0.  23-5—26-9)  and  molecular  weights  (B:  332-6; 
I':  :t7.">0)  supported  the  conclusion  that  they  were 
mixture*  of  diperhydroxylinolenic  acid,  Ci8H30O«,  and 
prrhydroxylinolic  acid.  CltH,204.  The  body,  C,  was 
regarded  as  a  derivative  of  B,  which  latter  had  all  the 
characteristics  ,,f  Mulder's  "white  linoxyacid,"  which 
undergoes  a  molecular  transformation  into  Mulder's  '"red 
ttnoxyacid."     This  change  is  probably  due  to  the  fornia- 

i  an  inner  ester,  analogous  to  that  produced  by 
rjotnoleic  acid.     The  linseed  oil  acid  product,  B,  yielded 

1  dark  red  acetylation  product,  and  when  treated 
with  nascent  hydrogen  yielded  only  an  ester,  but  no  reduc- 
tion product.     From  further  experiments  in  which  sicca- 
iv  ;idded  to  the  linseed  oil  fatty  acids,  it  was  con- 
cluded that   the  chemistry  of  the  drying   process  is    not 
by   such   addition,    but    that    the   autoxidation  is 

tted.  Experiments  with  blown  linseed  oil  showed 
that  the  free  fatty  acids  (as  well  as  the  oil  itself!  were 
soluble  in  petroleum  spirit,  but  that  after  saponification 
red  partly  insoluble.  This  was  attri- 
buted to  the  action  of  the  alcoholic  alkali  upon  the  pei- 
oxides  tirst  formed.  In  its  essential  details  the  autoxida- 
tion of  linseed  oil  follows  the  same  ionise  a-  that  of  the 

iv  acids,  and  the  experimental  evidence  docs  not 
support  Fokin's  view  (this  J..  1907.  1149;  11KI9.9S.S93) 
that  the  drying  of  linseed  oil  is  due  to  a  hemi-molecular 
•utoxycatalysis. — C.  A.  M. 

■t  :    Refraction  of  the  insoluble  fatty  acids  of . 

Q.    Dumitrescu    and    D.    M.    Popescu.     Ann.    Falsific, 

1910,  3,  149—153. 
The  insoluble  fatty  acids  obtained  from  48  samples  of  pure 
butter  gave  refractometer  readings  of  from  29-0  to  30-4 
.  whilst  in  the  case  ol  3  other  samples  the  n 
1.  an.l  the  authors  consider  that  adulteratj 
butter-fat  i-  move  plainly  denoted  by  the  refraction  of  the 
insoluble  fatty  acids  than  by  thai   of  the  fat   itself.     The 
refraction  of  the  fatty  acids  varies  within  narrower  limits 
than  does  the  refraction  of  the  fat   (39*5  to  4:i-7l  and  the 
addition  of    10   i>er  cent,   of  a   foreign   fat   to   butter  fat 
always  ni   the  insoluble  fatty  acids 

of  the  mixture  to  fall  outside  the  above-mentioned  limits. 
The  insoluble  fatty  acids  of  coeoanut  oil  give  a  nfracto- 
meter  reading  of  15-1  ;  those  of  lard,  37-4  ;  and  those  i  I 
beef-fat.  37  4.     (See  also  this  J..  1907,  337).— W.  P.  S. 

Cod-liver  oil  jalty  acids.    A.  Heiduschka  and  E.  Rheinberger. 
a.   Zentralh.,    1910.  51,   203—204.     Chem.   Zenr., 
1910,  1.  1538. 

On  mixing  a  solution  of  cod-liver  oil  fatty  acids  in  chloro- 
form with  excess  of  Hiibl's  iodine  solution  and  allowing 


1  mil,   a   while  crystalline   prodi  •■    whioh 

■  i.i  |   pel  j     lighth  soluble  in  I 

.     I  n! 10 

ih mpo  ition,    i  l7ll,„' '  .■<  II)«.     Whi  n    a    

oed, 

whi  h  ool !  oi  in-    pt.  62"  i 

alcohol,    e; 
,  hlori  herapioai  id,  '  ',TH  (0 

can  be  i  v.  •s'- 


itrolgrowp;  Investigations  in  the .     VI-  Further 

observations  on  bombicesterol  and  th  pr<  lerol 

worm  ]iujo~.     A  Menozzi  and  A.  Moreschi. 

i:     v,  ad   dei  Li ,  Bor       1910      -     19.  L,  126—129. 

Chem.  Zentr..  1910,  1,  1494-1495. 

Tin:  unsaponifiable  matter  (yield,  2-S 
chrysalis  oil   (see   Lewkowitsch,   thi     J      1907,   24 
consists   of   hydrocarbons   (see   this   ■)..    1908,    ill'   and 
oholesterol-like  compounds.     If  the  latter  be  removed  oj 
warm  aqueous  ale, .hoi,  and  repeated!]   crystallised 
alcohol  and  ether,  bombicesterol,  m.  pt.   us  C.,  is  finally 
obtained.     If  the  crude  cholesterol  be  Bret  aoetylated  and 
the  acetate  mixture  fractionally  crystallised,  two  aoeti 
are  obtained,   viz..  the  acetate    of    ordinary  cholesterol, 
m.   pt.   113°— 114°  C,  and  the  acetate  of  bombicesterol, 
m.  pt.  129°  C— A.  S. 

Grease  manufacture  ;  Home  Office  Report  on .    See  IIa. 

Patents. 

Soup  containing  qelalinous  material  ;   Pn  pu ration  of . 

A.   Lumiere.     Fr.   Pat.  408,513,  Jan.   25,   1909. 

A  colloid  such  as  gelatin,  glue,  fish-glue,  or  other  albumin- 
ous material  is  added  to  ordinary  soap,  either  in  solution 
during  the  manufacture  of  the  soap,  or  in  a  dry  powdered 
state  to  the  finished  soap  while  still  in  a  state  of  fusion. 
The  proportions  recommended  are  10  parts  of  gelatin 
or  glue  to  90  parts  of  finished  soap.  The  presence  of  the 
colloid  prevents  precipitation  of  calcium  salts  from  hard 
waters,  and  increases  the  detergent  properties  of  the 
soap. — E.  W.  L. 

Emulsifier,  emulsifying  ifiocess,  and  emulsion.  ('.  K. 
Mills,  London.  From  Arabol  Manufacturing  Co., 
New  York  City.     Eng.  Pat.  14.119.  June  16,  1909. 

See  Fr.  Pat.  404,959  of  1909  ;  this  J.,  1910.  222  — T.  F.  B. 


XIII.— PAINTS ;      PIGMENTS;      VARNISHES; 
RESINS. 

Watural  varnishes  of  China  and  Japan.     Bull.  Imp.  Inst., 
1910,  8,  32—40. 

Both  the   Chinese   and   Japan'  nued 

from  the  juice  of  Rhus  vernicifera  D.C.,  a  tree 

to  China,  whence  in  early  times  it   was  introduced  into 

Japan. 

/.—The  tree,  which  is  abundant 
.  grows  wild  and  is  i  nltri  ited  a1  alt 
7  i00  feet,  the  owners  of  the  land  claiming  the  varnish 
produced  by  it.     The  tree  is  tapped  in  June  or  early  July. 
and  the  exuding  greyish-white 

bamboo    tulicsr  etc..    and    protected    fron  by 

beim'  covered  with  layers    ■<     Bed      iper.     The  tapping  is 
it  intervals  ol  about  -  •  and 

the  tree  is  then  left  for  5  to  7  yea  •■■■  addition 

to  that   used  locally,  large  quantities  mush  are 

exported.     principal!*  "■     Adulteration    of    the 

varnish   with   tung  'oil   is   of   frequent    occurrenee.     The 
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following   figures  show    the   quantities  and   value  .•;    the 

varnish  annually  exported  from  Hankow  : — 


ib.                   £ 

lb. 

£ 

2,093,466       U 

mo:..      -Z.r. 

134,358 

1-45.114 

Japf  -  Tin-  lacquer  tree  grows  abundantly 

cultivated  largely  in  the  distrii  t- 

north  of  Toki...     The  tree  is  usually  tapped  when  I"  yean 

old.  the  process  being  renewed  at  intei  i  June  it 

i  ollei  'or   taps   from    600   to    mii   large 

looo  small  trees  daring  the  season,  the  amount  of 
crude  varnish  yielded  by  each  tree  ranging  from  27  to 
.">4  grms.  As  a  rule  the  tree  is  left  for  a  future  yield  of 
varnish,  hut  in  some  cases  it  is  cut  down,  and  the  branches 
made  into  bundles,  soaked  for  in  to  20  days  in  water. 
and  then  tapped  by  spiral  incisions  in  the  bark.  The 
varnish  thus  obtained  is  of  inferior  quality,  and  is  used 
for  ground-work  and  cheap  articles.  The  raw  varnish, 
known  as  kiurushi.  is  packed  in  wooden  tubs,  and  is 
protected  from  oxidation  bj  layers  of  oiled  paper.  Before 
use  it  is  strained  from  particles  of  bark,  dirt,  etc.,  and 
allowed  to  stand  in  wooden  tubs,  when  the  inferior  quality 
sinks  to  the  bottom,  leaving  the  thinner  and  finer  qualities 
on  the  surface,  whence  they  arc  decanted.  The  varnish  is 
•  d  through  cotton  or  hemp  cloths  and  is  then  read\ 
for  use  as  a  priming  or  groundwork.  Finer  qualities  are 
prepared  by  exposing  the  better  grades  of  raw  varnish, 
in  shallow  wooden  pans,  to  the  action  of  the  sun  or  gently 
heating  and  stirring  them  over  a  tire.  This  causes  the 
varnish  to  become  dark  brown  in  colour  and  of  the  con- 
sistency of  a  syrup.  The  product  thus  obtained  is  used  for 
finishing,  over  coats  of  coloured  lacquer.  Addition  of 
pigments  is  made  during  the  stirring  and  exposure  to  the 
.mi.  the  best  black  lacquer  being  obtained  bytheintro- 
duction  of  an  iron  salt.  Cheaper  black  lacquers  consist 
of  an  inferior  grade  of  raw  lacquer  mixed  with  the  drying 
oil  from  perilla  seeds.  The  so-called  "pear  ground" 
lacquer,  which  is  used  with  gold  dust,  is  obtained  by  the 
addition  of  gamboge,  whilst  an  inferior  quality  is  prepared 
by  the  addition  of  perilla  oil,  plum  juice  (Pyrus  mume) 
or  the  yellow  extract  of  the  fruit  of  Gardenia  fiorida.  Red 
lacquers  contain  cinnabar  or  red  oxide  of  iron,  and  yellow- 
contain  orpiment.  Brown  preparations  are  made  by 
mixing  red  and  black  lacquers,  whilst  green  lacquers  are 
obtained  by  adding  indigo  (from  Polygonum  tinctorium) 
to  the  yellow  product.     Various  metallic  powders,  and  also 

charcoal  from  the  w 1  ot    Cminllia  japonica  and  Lagir- 

strtBmia  indica,  are  also  frequently  incorporated  with  the 
lacquers.  The  lacquer  only  hardens  in  a  moist  atmosphere 
and  remains  "  tacky  "  when  exposed  to  sunlight  or  heat. 
In  drying  there  is  an  absorption  of  67'5  per  cent,  of  oxygen. 
The  only  method  of  thinning  employed  is  by  the  addition 
of  camphor.  In  preparing  lacquer  ware  the  prepared 
wood  is  ei  i, iied  with  successive  layers  of  inferior  lacquer 
mixed  with  pottery  dust  or  clay  powder,  and  rice  paste,  and 
after  each  coat  has  hardened  in  a  moist  chamber  it  is 
rubbed  down  with  sandstone  until  a  Bmooth  dull  greyish- 
black  surface  is  obtained,  after  which  the  article  is  decorated 
and  finished  with  the  prepared  and  coloured  lacquers. 

— C.  A.  M. 

Drying  process  of  linseed  oil.     Fahrion.     See  XII. 

Patents. 

Paint.  0-  Mart-hand.  St.  Paul  FErmite,  Canada,  Assignor 
to  A.  Glacknuvcr.  New  York.  A.  Arehambault,  J.  I.. 
Deschamp.  and  L.  L.  Arehambault.  St.  Paul  l'Ermite. 
Canada.     U.S.  Pats.  956.389  and  956,390,  April  26,  1910. 

(1)  A  MixTrRE  of  zinc  sulphate,  caustic  potash,  potassium 
carbonate,  nitric  acid,  a  solution  of  rosin  in  "  benzine," 
zinc  dissolved  in  hydrochloric  acid,  ferric  oxide,  a  pigment 
such  as  red  ochre,  linseed  oil,  and  water.  (2)  A  mixture 
of  caustic  potash,  potassium  carbonate,  zinc  dissolved  in 
hydrochloric  acid,  zinc  sulphate,  aluminium,  a  pigment 
such  as  white  lead,  turpentine,  and  linseed  oil. — A.  S. 


Varnish.     L.   H.   Baekeland,   Yonkers,   N.Y.     U.S.  Tat 
954,666,  April  12,  1910. 

The  varnish  consists  of  a  volatde  organic  solvent  and  a 
condensation  product  of  a  phenolic  body  and  formaldehyde. 
the  condensation  product  being  characterised  by  its 
capability  of  i  hanging  under  the  influence  of  heat, 
into  an  insoluble  and  infusible  body,  and  by  the  presence 
therein  of  a  "  base-condensing  agent."  in  proportion  not 
exceeding  one-fifth  of  the  equimolecular  proportion  of  the 
phenolic  body  employed. — F.  Sodn. 

Colophony  and  [varnish  ;  Decolorisation  oj .      P.  M.  P.. 

Salles.     Fr.  Pat.  408,291,  Oct.  25,   1909. 

The  process  consists  in  the  addition  to  the  colophony  or 
varnish  of  a  certain  quantity  of  a  colouring  matter,  the 
colour  of  which  is  complementary  to  that  of  the  colophony 
or  varnish. — E.  W.  L. 

Staining  solution  \jor  wood,  etc.] ;  Process  for  preparing  a 
.     H.  Keller.     Ger.  Pat.  220,322,  Jan.  28,  1908. 

Solutions  suitable  for  staining  wood  surfaces  aro  obtained 
by  mixing  pyroxylin,  an  alcoholic  solution  of  a  dyestuff, 
and  an  ethereal  solution  of  a  fat  or  resin  or  both. — T.  F.  B. 

Priming,  polishing,  etc.,  of  wood  surfaces.  P.  Horn. 
Ger.  Pat.  220.772,  Jan.  31,  1909.  Addition  to  Ger.  Pat. 
202.418,  Nov.  17,  1907. 

In  place  of  the  neutral  solutions  of  the  decomposition 
products  of  proteins  (e.g.,  protalbin,  albumose,  etc.) 
mentioned  in  the  chief  patent  (see  this  J.,  1908,  1205), 
solutions  containing  volatile  acids  or  alkalis  may  also  be 
used,  for  example  solutions  of  the  protein  decomposition 
products  in  alcoholic  hydrochloric  acid  or  ammonia. 

—AS. 

Shellac  substitute  from  the  residues  of  the  refining  of  cotton- 
seed oil  and  similar  products  ;  Process  for  obtaining  a . 

H.  Loeschigk.     Ger.  Pat.  220,582,  Sept.  26,  1909. 

The  "  foots "  obtained  in  refining  cottonseed  oil  and 
similar  products,  consisting  of  soaps,  neutral  fats,  resins, 
and  albuminous  substances,  are  oxidised  in  alkaline  solution 
(e.g.,  by  hydrogen  peroxide),  and  then  treated  with  acid, 
when  the  fatty  matter  separates  from  the  remainder,, 
and  may  be  recovered  by  means  of  a  solvent  ;  the  residue 
is  an  amorphous,  resinous  mass,  resembling  shellac. 

— T.  F.  B. 

Coating   or   impregnating   material  from    casein ;    Process 

for  the  preparation  of  a which  is  insoluble  in  water 

and    non-inflammable    after    drying.     F.     Briiggemann. 
Ger.  Pat.  220,860,  June  18,  1908. 

An  ammoniacal  solution  of  casein  is  treated  with  an 
ammonium  halogenide  (chloride,  bromide,  iodide)  and 
mixed  with  zinc  oxide.  The  mixture  gives  a  coating 
which  dries  in  a  few  hours  and  is  then  insoluble  in  water 
and  non-inflammable. — A.  S. 

|   Inks ;     Process   and   apparatus   for   the    recovery    of    the 

ingredients   of  oily  .     M.    S.    Hopkins   and   C.   R. 

Barnett,  Baltimore,  U.S.A.     Eng.  Pat,  13,679,  June  10, 
1909. 

See  U.S.  Pats.  932.470,  932,548,  932,549.  and  932,550  of 
1909;    this  J.,  1909,  1049.— T.  F.  B. 

Pigment;     Manujacturi    of   white  sulphate   of  lead 

J.  B.  Hannay,  Cove  Castle,  and  S.  B.  Wilson,  London. 
U.S.  Pat,  955,396,  April  19,  1910. 

See  Eng.  Pat.  6584  of  1908  ;  this  J.,  1909,  251.— T.  F.  B. 

Lithopone-whitc  and  process  for  trailing  same.  C.  R. 
Steinau,  Nuremberg,  Germany.  U.S.  Pat.  955,91% 
April  26,  1910. 

SUE  Ft.  Pat.  377,429  of  1907  ;  this  J.,  1907, 1099.— T.  P.  B. 


Monoazo    dyestuffs    and    new    lakes    therefrom. 
407,903.     See  IV. 


Fr.    Pat. 
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XIV.     INDIA-RUBBER;    GUTTAPERCHA. 

try  o/  I'ortug  ■'  oi  Trade 

i     Uaj   5,   1010.    IT.  B.] 

nsidcrablc  i  i  the  production 

ubbei   in   E'orttifiiii   •    En  i     Mrii  a       Landolphia  is  the 

-    i  (port  id   Id    in v  i  xti  ni .  but    Lii        I         i  and 

lantcd  and  can  full]  tttti  nd(  d 

ill    years    past  ,     mo  nj     1] oi    I  bese 

«  I.  n  i  In  j  ii  aj 
ippcd.     The  lati  s  nl   the  Ccara  of  exci  Hi  nil 

arly  i  quail  i  Pn  n  nil. In  r. 

T|:,  i  I   j .i . .- j .. ,  t  .  .  luatrj    I"  i  oming   v(  iv 

mt  in  the  in  ii  tut  lire. 

Hull.    Imp.    Int.. 

910,  8,  18 

rsamples  of  "bisi  hbci  on  pan  d  in  SicrTa  I 

iioin  Landolphi  i  rcn        i  no  to  be  i  lean   and    well 

prepared.  lour,  v<  ry  translucent, 

i    iky  odour.     A  typical  analysis  of  these  is 

ibli     ii        lier  with  t  be  result  -  obtaini  d  with 

■  iple  in  the  form  of  n  cl  brown  strips,  and  with  sampli  B 

ill  balls  anil  -in  I  bj  I  hi    nat  ives. 

"  Bis  '  Rubber  Rubber 

cult  "     Rubbei    In  balls,  is  strips, 

rabbi  r     in  -trip-     [native  (native 

method),  method). 


Moisture        1-8 

'in'       85-2 

11-8 

Proteins    n-8 

utter     nil 

u-4 

r  I.  in    . 

Para  rubber = 5s.  lOd   lb. 


1-8 
B5-2 
11-6 

Ml 
nil 
0-4 


5-2 

76-9 

9-5 

1-ft 

e>2 

1-0 


2-8 

t.  :•,-.-, 
9-5 
1-7 
2-5 
0-73 


as.  8d. 


3s.  ed.to 

3s.  Bd. 

I|-;.l.i 
4s.  7d.) 

1  Landolphia  rubbei  trom  the  Karene  district 

was  in  the  form  ol  small  sticky,  dark  brown  balls  with  the 

tallowing  composition  :— Moisture,  :'-i:   caoutchouc,  80-6 ; 

i;    proteins,  1-4;    insoluble  matter,  9-3;   and  ash 

cent.    Comint  n  ial  valuation  :?s.  fid.  to  3s.  9d.  (Para 

robber  =  4s.  7d.)  per  lb.     Tin-  contained   much  vegetabli 

Impurity.     A  sample  of  rubber  from  /..  oaaritnait  var.  nr. 

i    in    colour    from    brown    to    black    ami    had 

apparently    been    smoked.     It-    physical   properties    were 

nil  it   bad  tin    following  chemical  composition: — 

..VI;  caoutchouc.  84-8  ;  resin,  8-5 ;  proteins,  1*0  ; 

insoluble  matter,  tell  :    and  ash.  0-42  per  cent.     It   was 

Valued  at    3s.  per  lb.   (Para  rubber  =  3s.  5|d.).     Another 

sample  in  the  form  of  a  black  ball,  derived  from  a  -|e<iis 

lolphia,  was  valued  at  the  same  rate  as  the  preceding 

Sample,  though  nut   quite  equal  in  n-  composition,  which 

follows:-    Moisture,  8-2  :   caoutchouc,  76*2;   resin. 

7-4;     proteins,    5-3;     insoluble     matter,    -!'  ;     and    ash, 

iv,  per  rent.-    ('.  A.  M. 

Fuiit'imiu   rubber   ;  s  /      ;,.     Bull.    Imp.    Inst.. 

1910,  8,   lis— 18. 

Three  samples  of  rubber  from  Funl  en  indigenous 

i  Leone,  ivi  n  dark  brown,  i  Ii  an,  and  had  a]  partntly 

moked.     The  physii  al  proj  erties  ol  thi  se  w<  re  satis- 

I   they  had  the  following  chemical  character- 

n  the  form  in  whii  h  thi  y  wi  re  r<  ci  ived  : — 


i. 

\    i   u  ;it,T 

added  to 

i.,t,  \ 

2. 
nn,  part 

0l    l:it.  \ 

in  parte 

nl    witter. 

3. 
Latex 

d  with 
an  equal 

quantity 
of  water. 

Per  cent. 

5-7 
5-8 
1-5 

1-17 

Per  cent. 
9-4 
81-9 
5-7 
1-8 
14 

0-27 

Per  cent. 
7-9 

84-11 



Inaotnble  matter    

Ash    

5-3 
2-4 
0-4 

0-30 

'lli.v   wi  i.    valued  at  :— (1)  about  9  Id.; 

and  (3)  4s.  per  lb.,  the  oorresponi  foi  Rni    I 

Para   rubbei  ime  time   bi  •'..  i-.  Td..  and 

i  .7,1.  1 1,  i    lii    i.    pcotivelj      I     \    M 

I'm 
Jtitbh  i  :  Pi  I    Bani  bit  ri 

Fr,   Pat,    W7.793,   Oot.    I  I      191  9      '  ndi  r  Ii       Conv. 
Maj    25,   1909. 
'I'ui.  ...i|i,.in   ..I  .iiii  |,i  in      iii  ii  -     "tei  pini  I       obti  ini  d 
by  dissolving  terpin    '  in   boiling   i 

with  hydrocbJ v  id,  m  u  ;  '•  " 

dkali,  and  i  d  to  ps     fi 

el    into    a      ti  am  j*  I 
on    whii  Ii   i  hi     wasti     i  nbbt  i  out.     The 

torpinol  is  absorbed  by  the  rubbei     whiohisl  bout 

the  ordinary  temperatun  ol  mil ation  by  means  oi  the 

i  jacket-    to  thi  boul   16  to  26  pel  •  i  n 

ii-  weight,  the  excess  of  terpinol  being  oondenaed  and  run 
bai  I,  through  a   Biphon  tube  into  thi  ag    vessel. 

The  absorbed  solvent  is  next  peoovered  from  the  rubbei  bj 
maintaining  the  temperature  oi  thi    absorbing  vessel,  and 

mi    the  i therein  by  means  oi  a  pump,     The 

solvent  ili-iils  over  into  a  condensing  worm,  whence  it  can 
be  run  nil"  as  desired  and  returned  to  the  generating  vet  el 
The  la-i  traces  of  solveni  may  be  removed  by  drawing  a 

current   of  air  thnuieli   the  absorbing    vessel. — E.  W.  L. 

Rubber,  gutta-percha,  etc  ;   Preparation  oj i"  a  etaU 

of    purity.     V.    Seholz.     Fr.  Pat.    407,864,     Oct,     13. 

1909.  , 

Tiik  main  principle  embodied   in   the  method   described 

bat  oi  the  emploj  meni  oi  a  phenol  in  pre 

fortheextraotion  of  theresinsfrom  (low-grade lerubbers. 

Several  advantagi  -  aci  rue  From  the  ubb  of  this  method  : — 

l  i  the  i  mile  material  need  not  be  dried  before  extraction  ; 

(2)  the  temperature  employed   is   kept   conveniently  low 

by    the    presence    of    I I    i  lie    amount    "f    water;     (3) 

impurities  of  a  protein  nature,  a-  well  as  putrescent  sub- 
stances,  colouring  matters,  and  tannin-,  are  extracted  bj 
the  water.  Tin-  presence  oi  watei  does  noi  prevent  the 
solution  of  the  resins  by  the  phenol  employed.  The 
quantity  of  water  present  should  be  at  least  in  the  propor- 
tion of  one  molecule  to  two  molecules  of  the  phenol. 
.,.,/,.  6000  kilos,  of  jelutong  (pontianac)  or  euphorbia 
ball,  'le..  arc  heated  for  two  hours  with  5000  kilc.s.  of 
o-cresol  and  100  to  1000  litres  of  water,  depending  npon 
the  amount  of  moisture  present  in  the  crude  product. 
The  mixture  is  kept  well  -lined  during  this  process.  The 
muss  is  then  allowed  to  stand  for  10  minute-,  the  en  I 
liquor  is  run  off.  and  the  extraction   process  i-  repeated 

with  further  quantities  until  a  Bufficieni  degr f  purity 

of  the  rubber  has  been  attained.     The  rubber  is  freed  from 
excess  oi  phenols  by  mean-  oi  steam  or  dilute  caustic  - 
mid  the  resins  are  recovered   from   the   phenolic  liquors 
bj  distillation  ijl  vacuo  or  in  a  current  of  steam. — E.  V  .  L. 

Ebrmit,  capabU  of  resisting  Ou  action  of  chloritu  ;    Jf< 

factor,     of    .     M.     Wildermann.     Firsi     Addil 

dated  Nov.  6,  L909  (under  Int.  Conv.,  May  26,  1909 
to  Fr.  Pat.  3<i5,lul.  Oot.  8,  1908  (this  J.,  1909,  319). 
It  is  found  that  other  substances  than  graphite,  when  ad 
to  a  rubber  mixing  containing  the  requisite  amount    of 
sulphur  to  satisfy  the  formula,  CjoHhSj,  confer  u] 
property  of  resistance  to  the  action  of  chlorine  and  alkalis. 
The  substances  which  may  he  employed  arc  such  as  are 
capable  of  resisting   the   action   of  chlorine   a- 
alkalis.   ,.,,..   finely  divided   mica,   finely  divi  ii 

mil  they  are  added  in  the  proportion  of  from  ->  to 
parts  per  100  parts  of  rubber  and  sulphur.     The  mixmg 
must  in  all  cases  he  fully  vulcanised,  as  pointed  out  in  the 
original  patent. — E.  W.  L. 

XV.-LEATHER;     BONE;    HORN;    GLUE. 

ins;    The  dialytic   properties  of  &  vegeliMe—-. 
F.  Xeunerani.l  E.  Stiasny.     Collegium,  1910,    129—136, 

137—144,   145—148. 
In  this  research  the  authors  seek  to  throw  some  light  on 
the  mechanism  of  the  tanning  process,  with  special  regard 
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to  the  question  whether  the  action  is  purely  chemical  or  a 
combination  of  chemical  and  physical  phenomena.  Thoy 
attempt  to  measure  the  extent  ami  nature  of  the  colloidal 
character  of  the  vegetable  tannin-  by  dialysing  their 
aqueous  solutions.  The  apparatus  used  consists  of  a 
cylinder,  having  a  parehmont  membrane  stretched  over 
one  end,  this  being  immersed  in  a  second  cylinder.  The 
tanning  infusion  is  poured  into  the  inner  oyfinder,  whilst 
the  outer  one  contains  water  to  such  a  height,  that  when  the 
first  oylindei  is  placed  within  the  second,  the  height  of  the 
tanning  infusion  is  just  above  that  of  the  water  outside. 
The  liquors  are  sterilised  with  chloroform  and  kept  between 
15°  and  20"  C.  :  after  a  certain  period,  generally  five  days, 
the  outer  dialysed  solution,  the  remaining  inner  solution, 
and  the  parchment  are  analysed  for  the  amount  of  tannin 
and  non-tannin  present.  The  conclusions  to  be  drawn 
from  the  figures  obtained  are  as  follows: — (1)  The  non- 
tanning  matters  show  a  much  greater  diffusive  power  than 
the  tanning  matters,  bearing  out  the  view  that  the  non- 
tannins  are  less  colloidal  in  character  than  the  tannins. 
(2).  The  diffusive  power  differs  considerably  for  different 
materials,  and  no  connection  is  apparent  between  the 
chemical  properties  of  the  tanning  materials  e.g.  whether 
they  are  of  the  pyrogallol  or  catechol  class,  and  the  diffusive 
power.  An  interesting  fact  of  practical  application  is 
that  those  tanning  materials  which  are  the  most  quickly 
penetrating  are  also  the  most  diffusible.  The  diffusive 
power  of  the  tanning  matters  of  the  different  materials 
increases  in  the  following  order :- — mangrove,  oakbark, 
quebracho,  oakwood,  mimosa,  valonia,  sumach,  chestnut, 
mjrobalans,  and  pine.  Myrobalans.  chestnut,  and  sumach 
are  known  to  be  quickly  penetrating  materials,  whereas 
mangrove  and  oakbark  are  slowly  penetrating.  (3).  The 
non-tannins  of  the  different  materials  do  not  show  very 
great  variation  of  diffusive  power.  (4).  In  some  cases  the 
total  amount  of  non-tannins  after  dialysis  was  higher  than 
in  the  original  infusion,  whereas  the  amounc  of  tannin  was 
lower.  This  is  explained  by  the  catalytic  power  of  the 
membrane  to  split  up  the  tanning  matter  into  non-tanning 
matters,  and  it  is  quite  possible  that  something  of  this 
nature  takes  place  in  the  tanning  process  by  the  action  of 
the  hide  fibre.  (5).  Some  of  the  infusions  show  a  curious 
phenomenon  after  dialysis.  They  become  very  turbid,  and 
almost  refuse  to  pass  through  the  membrane,  and  in  this 
condition  are  very  difficult  to  detannise  with  hide  powder. 
This  is  ascribed  to  the  separation  of  the  more  easily  diffused 
portion.  (6).  The  influence  of  concentration  on  the  diffu- 
sive power  appears  to  be  that  the  more  concentrated  the  in- 
fusion, the  less  the  diffusive  power.  Withsorne  of  the  tannins 
the  effect  is  considerable.  This  finds  a  practical  applica- 
tion. In  the  early  stages  of  the  tanning  process,  where 
weak  liquors  are  used,  the  penetration  is  rapid,  whereas 
in  the  lasts  tages  where  strong  liquors  are  used,  the  effect 
is  due  more  to  capillary  infiltration  than  to  diffusion. 
(7).  The  older  the  tanning  solutions  are  allowed  to 
become,  the  slower  is  the  rate  of  diffusion,  but  by  heating 
again  the  power  is  restored.  iS).  If  the  tanning 
materials  are  extracted  cold,  the  diffusive  power  is 
much  lower  than  if  extracted  hot.  (9).  Sulphited 
quebracho  extracts  show  a  lower  power  of  diffusion 
than  non-sulplited.  whilst  oakwood  extracts  which 
have  been  decolorised  by  means  of  blood  show  a  higher 
diffusive  power  than  the  decolorised.  (10).  Interest- 
ing figures  are  obtained  from  mixtures  of  tanning 
materials.  There  is  no  uniformity  in  the  results  ;  in  a 
number  of  cases  the  diffusive  power  of  the  mixture  is  the 
arithmetical  mean  of  the  components  ;  in  some  cases  it  is 
higher  and  in  other  cases  lower.  By  mixing  materials 
of  widely  different  diffusive  powers,  the  resulting  power  is 
higher  than  the  mean.  Quebracho  as  a  component  raises 
the  diffusive  power.  (11).  The  influence  of  the  addition  of 
non-tanning  matters  on  the  diffu-ive  power  of  the  tannins 
is  regarded  as  negligible.  (12).  The  dialysing  mem' 
itself  appears  to  absorb  appreciable  quantities  of  tannin. 

—A.  T.  H. 

Patent. 

Tanning  apparatus.     A.    (',.    Lauro,   Oenoa,   Italy.     Eng. 

Pat.  16,087,  July  9,  1909. 
See  Fr.  Pat.  405,039  of  1909 ;  this  J.,  1910,  227.— T.  P.  B. 
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Hydrolysable  salts  ;    Action  on  higher  plants  [rye]  of  some 

.     A.  Gregoire.     Bull.  Soc.  Chim.  Belg.,  1910,  24, 

200—209. 

Experiments  are  described  in  which  ryo  plants  wore  grown 
in  culture  solutions,  containing,  besides  the  usual  ingi 
dients,  calcium  silieohumate,  calcium  carbonate,  analcime. 
and  heulandite  respectively.  The  silieohumate  had  a  dis- 
tinctly injurious  action,  and  the  effect  of  calcium  carbonate 
was  slightly  unfavourable  ;  analcime,  however,  caused  a 
much  more  vigorous  growth  than  in  the  ease  of  the  control 
plants,  and  heulandite  also  in  a  less  degree  gave  good 
results.  The  author  is  of  opinion  that  readily  hydrolysable 
salts,  that  is,  salts  containing  weak  acids  or  bases,  or  both, 
exert  a  special  influence  on  plants,  quite  apart  from  any 
question  of  nutriment,  and  that  this  influence  may  be 
positive  or  negative,  according  to  the  compound  employed. 

—P.  Sodn. 

Analysis  of  sulphur  for  agricultural  purposes.     (1).  Bruno. 
(2).  Collin.     See  VII. 

Plasticity  and   cohesion   of   clays   and   loams.     Atterberg. 
See  VIII. 

Patent. 

Natural  phosphates  ;    Process  for  the  enrichment  of  . 

D.  Levat.     Fr.  Pat.  407,667,  Jan.  5,  1909. 

The  process,  which  deals  with  the  enrichment  of  natural 
phosphates  containing  calcium  carbonate,  is  carried  out  in 
two  stages.  In  the  first  stage,  the  coarsely  powdered 
material  is  boiled  with  a  solution  of  ammonium  chloride, 
which  converts  the  calcium  carbonate  into  soluble  calcium 
chloride,  leaving  the  enriched  phosphate  as  a  residue,  and,  in 
the  second  stage,  the  ammonium  carbonate  evolved  from  the 
boiling  solution  is  passed  into  the  calcium  chloride  solution 
obtained  in  a  previous  operation,  which  causes  the  precipita- 
tion of  calcium  carbonate  in  a  marketable  form,  and  the 
regeneration  of  ammonium  chloride.  Poor  phosphates 
are  preferably  subjected  to  a  preliminary  calcination,  and 
the  resulting  lime  is  hydrated  and  to  a  large  extent  removed 
by  levigation ;  the  residue  may  then  be  treated  with 
ammonium  chloride  as  above. — F.    Sodn. 
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White  sugar  ;  Manufacture  of in  Java.     H.  C.  Prinsen 

Geerligs.     Bull,  Assoc.  Chim.  Sucr.  et  Dist.,  1910,  27, 
941—945. 

The  production  of  white  sugar  destined  for  direct  con- 
sumption In  India  has  made  very  considerable  progress 
within  recent  years  in  Java.  The  method  of  manufacture 
now  in  vogue  is  as  follows  :  The  juice  coming  from  the 
mills  is  tempered  in  the  cold  with  milk  of  lime  at  15° 
Eaiiine  to  the  amount  of  5 — 6  litres  for  every  liion  litres 
of  juice  ;  it  is  then  treated  with  sulphurous  anhydride  until 
the  reaction  is  just  neutral,  the  indication  being  determined 
by  phenolphthalein  test-paper.  After  passing  through 
the  juice-heaters  it  enters  the  clarifying  tanks,  from  whence 
after  settling  it  is  sent  to  the  evaporators  together  with  the 
clear  liquor  obtained  by  running  the  "  bottom-  "  througl 
the  filter-presses.  Concentration  is  continued  until  a 
density  of  50°  Brix  is  reached  ;  at  this  point  the  syrup  is 
again  allowed  to  clear  by  sedimentation,  and  if  necessary 
is  submitted  to  a  second  sulphiting.  Boiling  to  grain  next 
follows,  but  no  return  of  after-product  to  the  pan  is  made. 
When  curing  the  resulting  massecuite  two  sets  of  centri- 
fugals are  used  ;  in  the  first  the  product  is  simply  machined 
without  being  allowed  to  cool;  it  is  then  taken  out, 
mixed  with  covering  liquor,  and  machined  in  the  second 
centrifugals,  being  this  time  washed  after  the  covering 
liquor  has  been  spun  out.  Finally  the  sugar  is  dried 
while  in  the  centrifugals  by  a  jet  of  dry  steam,  discharged, 
passed  through  sieves,  and  packed.     The  covering  liquor 
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uo  draw  n 

Into    the    pan.     The    cent rif need    molasses  mlphited, 

la.il>''!   to  grain .  and  the  resulting    massecuiti      ubmitted 

dlisatinn-in-mntioti,   from   which  operation   there 

m.. I.,    .     lin  >  in.,    in  .'  ppai '  ni   |.n  i  il  \ 
,i...iit   30,  .in.!   a     iii  ii    w lii.  Ii   may  eil  her   be     old   a 
in   .  I  •    mixed   «  il  Ii  I"  si   jel    mn 

]  -ialli-.it  i i  ibtained  by  i  he  above- 

>  method  of  miinufai  I  ure  i<  not  to  be  i  om] 
ifincd;  it  is  nol  quite  white,  but  is  of  sufficiently  high 
quality  t"  Bnd  a  ready  market,  and  is  quite  equal  to  thai 
produced  by  the  carbonation  process.  Winn  a  product 
whiteness  is  demanded,  the  contents  of  the  pan 
are  Created  with  sodium  hydrosulphite,  and  a  little  ultra- 
marine added  iii  the  centrifugals.— -J.  P.  0. 

Id  ion    of    sulpht  d    on .      L. 

id.     Bull.    Assoc.   CUiin.   Sucr.   ct   Dist.,   1910,   27, 
948     949. 

Attention  is  drawn  to  some  analytical  results  recently 
obtained  by  P.  de  Sornay  when  investigating  tho  action  of 
sulphurous  anhydride  on  cane  juices  in  Mauritius  (see  this 
J.,  1010,  366).  For  the  acidity  (expressed  in  grins,  of 
nlphur  ilio\iile  per  litre)  of  the  raw  June  before  sul- 
phitiiiL'  f'SN  was  given  as  the  mean  of  a  numlx-r  of  deter- 
minations, whereas  in  the  author's  experience  this  value 
generally  varies  between  0-1  and  0-3.— J.  P.  O. 

Organic  lime  salts  in  [beet]  sugar  factory  products;    Deter- 
mination of  the .     D.  Sidersky.     Bull,  Assoc.  Chim. 

r   et  Dist.,  1910.  27,  936—938. 

Is  abnormal  working  a  portion  of  the  calcium  contained  in 
the  tittered  second  carbonatatioa  juices  and  in  the  syrups 
-  as  soluble  neutral  organic  salts;  so  that  a  deter- 
mination of  this  calcium  is  of  value  in  indicating  any 
irregularities  that  may  have  occurred  during  diffusion, 
..Il  as  showing  the  degree  of  preservation  of  the  runts 
being  worked.  A  method  for  doing  this  is  described, 
which  has  been  used  by  the  author  with  satisfactory 
results  during  the  past  campaign.  The  juice  or  syrup  is 
tir-t  titrated  with  a  standard  solution  of  hydrochloric 
acid  of  convenient  strength,  phenolphthalein  being  used 
as  indicator.  To  this  neutralised  liquid  is  then  added  a 
standard  solution  of  sodium  carbonate  of  equivalent 
agth  to  the  hydrochloric  acid  until  an  alkaline  reaction 
ited.  In  the  absence  of  organic  calcium  salts  the 
volume  of  sodium  carbonate  solution  required  will  be 
equal  to  that  of  the  hydrochloric  acid  added  :  whilst  in 
their  presence  the  volume  of  sodium  carbonate  solution 
will  exceed  that  of  the  acid  by  an  amount  equivalent 
to  the  organic  calcium  in  the  sample  under  examination. 
It  may  sometimes  happen,  especially  at  the  commencement 
of  the  campaign,  that  a  portion  of  the  alkalinity  is  due  to 
Ii  ;  when  this  is  -,,  the  volume  of  sodium  carbonate 
solution  will  be  proportionally  less  than  l hat  of  the 
hydrochloric  acid. — J.  P.  0. 

»  . 
of-limi    in  tin   sugar  factor;/;    Application  of  II"     usi 

nob  to  thi   control  of  the .     L.    l.indel    and   M. 

Brasart.    Bull.  Assoc.  Chim.  Shop,  el    Dist..   1910.  27, 
933—936. 

When  sweet-water  from  the  presses  has  been  used  instead 

of  pure  water  for  the  preparation  of  the  mdk  of  lime,  a 

density   reading  no  longer  serves  to  indicate   the  volume 

to  lie  used  fir  defecating  the  raw  juice.     The  lime  content 

of  the  milk  may,  however,  be  readily  determined  in  the 

_    i  ay  :     10   .  ,i  .    are   treati  d    with   240   ...    ..fa 

.int.  solution  of  phenol,  whereupon  the  lime  easily 

Ives  an.l  a  solution  amounting  in  volume  to  2">n  c.c. 

btained.     An  aliquot   portion,  25  c.c,  i-    then    titrated 

against  N/1  hydrochloric  acid  solution.    The  number ol 

when  multiplied   by  2-8,  .mount   of  lime 

itained    in    Inn' c.c    ,,f   the    milk   of   lime.      For 

iling  the  milk  the  authors  n amend,  in  place  of  a 

pipette,    a    small    measuring    cylinder,    contracted    at    its 
.   and   having  a   capacity  of    10  c.c. — J.  P.  0. 


AloV 


Aknnose  or  the  sugar  of  aldin.     Leger.     See  XX. 


NTS. 

/.'■  •  i I  i/ non- 

— .     A.    Lipski.     Ii.    I'i'. 
108,024,  Jan,  13,  1909. 

'I'm    clarifying  agent  empl  ists  of  a   mixture  of 

1. 1. .I..  aluminium  hydro  duminium 

sulphate,  imi  the  mixture  maj  con  i  I  oi  thi   Si  I  two  or 

i he  lirst  three  of  these    ub  b The  beel t  juice  is 

heated  to  a  tei  oi   From  80°  to  70  •  '-.  and  a 

quantity  ..I   the  i i ti   ponding   with   6 

0-12  to  0*4  percent,  of  the  weigh!  of  the  beetrool  is  added. 
Tho  mix i  ure  is  then  heated  to  85  C,  a  quantity  of  cal 
oxide  is  added,  and  the  precipitati  formed  i  removed  by 
filtration-  The  amount  of  the  composition  and  of  the 
calcium  oxide  to  be  added  depends  on  I  he  quantity  of 
non-sac  harino  organic  mutter  in  the  juice  and  tables  are 
given  showing  the  requisite  amounts. — YV.  P.  S. 

Beetroot   pulp,  etc.;    Process  ami  apparatus  for  Hie  con- 
tinuous   extraction    of    .     C.    Guichard.     Fr.    Pat. 

408,068,  Jan.  14,  1909. 
The  apparatus  consists  of  a  series  of  horizontal  drums 
mounted  side  by  sido  and  connected  alternately  at  either 
end.  The  beetroot  pulp  is  conveyed  from  a  receptacle  by 
moans  of  a  screw  conveyor  into  the  first  drum  of  the 
series  and  is  forced  through  the  drum  by  a  rotating  shaft 
provided  with  screw  blades  ;  at  the  end  of  the  drum  where 
it  oonnects  with  the  next  in  the  series,  the  shaft  is  fitted 
with  specially  shaped  blades  which  force  the  pulp  into  tho 
next  drum,  and  so  on.  The  water  used  for  the  extraction 
is  admitted  to  tho  last  drum  and  is  caused  to  pass  through 
the  drums  in  the  opposite  direction  to  tho  pulp  by  means 
of  injoctors  ;  one  end  of  each  drum  is  perforated  and  the 
liquid  escapes  into  a  false  bottom  from  which  it  is  collected 
and  injected  into  the  next  drum.  On  leaving  the  first 
drum  of  the  series  tho  extract  is  passed  into  tho  rcceptaclo 
containing  the  pulp,  and  drains  through  the  perforated 
bottom  of  this  recoptacle  into  a  collecting  channel.  The 
water  used  for  the  extraction  may  bo  heated. — YV.  P.  S. 

/.'■  • .'  slices  ;    Process  for  heating previous  to  diffusion. 

H.  Gieseler.     Ger.  Pat.  219,397,  April  2, 1909. 

The  patent  relates  to  the  method  of  heating  the  beet  slices 
in  the  difiuser,  previous  to  the  actual  diffusion  proci  as,  by 
moans  of  steam,  the  temperature  of  which  is  reduced  to  the 
desired  extent  by  creating  a  partial  vacuum  in  the  diffuser. 
The  degree  of  vacuum  is  kept  constant  either  by  placing  a 
safety  device  (valve,  barometer  tube,  or  the  like)  on  the 
diffuser,  on  the  pipe  leading  from  the  diffuser  to  the 
suction  apparatus,  or  on  the  suction  apparatus  itself  ; 
or  by  connecting  the  diffuser,  by  means  of  valved  pipes, 
with  several  vessels  (e.g.,  evaporators)  in  which  definite 
degrees  of  vacuum  are  maintained. — A.  S. 

Sugar     D  >■•<  Wi  '</'• 

.     I.',    (.n.re.    Grcvcnbroich.   I.ermanv.      Eng.  Pat. 

9148,  April  17,  1909.     Dnder  Int.  Conv.,  April  25,1908. 
SeeIY  Pat.  402, 305  of  1909;  this  J.,  1909, 1216.— T.  F.  B. 

[.Dextrose  and  alcohol  from]  rice  husks.     Fr.   Pat.  407.  -  •  t 
See  XIXa. 

Non-adhi  •  ■      ■  Ger.  Pat.  220  : 
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XVIII.— FERMENTATION    INDUSTRIES. 

•  Malting  this  season's .     A.  R.  Ling.  J.Inst. 

Brewing.    1910,   16,   10—21. 
Ox  the  whole,  the  quality  of  the  1909  barleys  must  be 
regarded  as  unsatisfactory,  though  the  author. 
with  rational  malting,  it  should  be  poasibl 
brewing  material  from  the  majority  of  tbj 
hie  .  xperienci  of  I  nsiders  that  their 

mam    characteristics    may    be    summed    up    as    follow-. 
Maturation,    indifferent  ;      colour,    bad ;      odour,    bad ; 
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Cu    N\  111— FERMENTATION    IN  DUST  K  IKS. 


[May  31,  1910. 


moisture,  high :    nitrogen,  normal  or  low  :    mellowness, 

Eacto iv  .    sue  oi  coins,  uneven;    diastatio  activity, 

high.    The   author    reoommeuds    sweating   the    bailey; 

mission  of  this  has  1h.ii  found  to  lend  to  uneven 
tion  and  under-modi£cation  oi  the  malt.     Aeration  of  the 
steep  Bhould  be  especially  useful  this  season  ;  if  this  is  not 
practicable,  the  grain  should  be  left  to  the  ail 

between  each  change  of  water.  Whenever  possible,  thi 
temperature  of  the  steep  water  si  i  aid  be  t  used  t<  55  P. 
With  regard  to  the  u-o  of  lime-water  in  thesteep,  the  first 
chanj  o  prepared  t]  linsabi  ui 

alcium  hydroxide  per  gallon;  the  remain- 
ing change  should  be  plain  water.  Different  waters  require 
different  amounts  oi  lime-water  to  bring  them  up  to  the 
gth  above  mentioned,  but  even  the  most  highly 
calcareous  waters,  which  precipitate  the  lime  as  carbonate, 
would  nol  probably  need  more  than  an  equal  volume  ot 
lime-water.  It  is  undesirable  to  add  lime  itseli  to  the 
cistern.  It  has  been  suggested  in  i  Sermany  that  preliminary 
steeping  in  warm  water  is  advantageous  (Moufang,  tins 
J..  1910,506);  in  the  author's  opinion  this  departure 
requires  thorough  investigation  before  it  can  be  recom- 
mended. The  1909  barleys  appear  to  work  very  freely  on 
the  floors,  and  the  author  considers  that  in  practice,  the 
malts  will  turn  out  much  better  than  might  be  anticipated 
from  the  appearance  of  the  barleys.  In  the  discussion 
on  the  paper,  it  was  remarked  that  the  1909  barleys  ap- 
peared to  require  a  longer  storage  after  sweating  than 
usual  ;  it  was  also  suggested  that  with  tlris  year's  barleys 
(1909),  especial  care  should  be  taken  to  get  a  good  strong 
rootlet,  or  that  what  rootlet  did  grow  was  not  allowed 
to  get  "  wind  withered.'' — L.  E. 

Malt ;   Influence  of  tatine  constituent  of  brewing  liquor  on 

th>  amount  of  (jrtract  from .     J.  L.  Baker  and  H.F.  E.    | 

Hultop.  J.  Inst.  Brew..  1910,  16,  352— 358. 
In  1905  the  authors  noticed  that  when  malt  is  mashed  in 
distilled  water  a  higher  extract  is  yielded  than  if  London 
tap-water  is  used.  The  average  loss  is  0-6  lb.  per  quarter 
of  malt,  but  as  the  tap-water  has  a  gravity  of  1000-29 
which  is  equivalent  to  1  lb.  of  extract  per  quarter,  the  j 
absolute  loss  of  extract  is  1-6  lb.  Since  that  time  similar 
observations  have  been  recorded  by  Pankrath.  Moufang 
and  others.  The  influence  of  solutions  of  gypsum,  kainite. 
calcium  chloride  and  salt  such  as  might  be  used  in  brewery 
practice,  has  now  been  investigated  and  it  has  been  found 
that  with  them  the  excess  gravity  of  the  mashing  liquor 
is  more  than  sufficient  to  compensate  for  the  diminished 
act  yielded  by  the  malt.  As  14  of  the  20  grains  of 
solids,  present  per  gallon  in  the  tap-water  used,  consisted 
of  calcium  carbonate,  solutions  of  this  salt  in  carbonated 
distilled  water  were  prepared  and  used  as  mashing  liquoi. 
From  the  results  it  appears  that  the  inhibitory  effect  of 
calcium  carbonate  on  malt  extract  is  roughly  proportional 
to  the  concentration.  It  is  suggested  that  as  in  England 
the  Excise  levy  beer  duty  on  the  specific  gravity  of  the 
wort  collected,  an  allowance  ought  to  be  made  for  the 
specific  gravity  of  the  liquor  employed  in  mashing. 

— R.  L.  S. 

Mali   infusions;    Tin    presena    of   anti-amylase   in . 

A.  3.  3.  Yamlevelde.      Bull.  Soc.  Chim.  Belg.,  1910.  24. 
1  '.is— 200. 

Solutions  of  amylase,  prepared  by  the  infusion  of  gre<  n 
malt,    exhibit    properties    analogous    to    those    pieviouslv 
observed   with  the  proteolase  of  milk  and  certain  serum- 
Mo-  J,    1909,  902).     Preliminary  heating  of  the  solution 

at    55°  C.    causes    a    slight    increase    of    diastatic    activity 
towards  starch   solution.      V.  Suns. 

Phosphates  ;    Action  of on   tht    eliminate / 

diozidi  by  plants.     L.  Iwanofi.     Biochem.  Z<  its..,  1910. 
25,   171—186.     (Compare  this  J„  1910,    37.) 

Living    yeast    cells    are    stimulated    by    the    additioi 
disodium  hydrogen  phosphate  but  the  positive  apj  i 
of  the  stimulation  depends  on   the   species  anil   on   the 
physiological  state  of  the  cell.     In  presence  ot    toluene, 
phosphate    invariably    stimulates    action  :      probably    the 
toluene  destroys  the  resistance  of  the  cell  membrane  to 


penetration  by  the  phosphate  and  t  his  is  thus  able  to  come  in 
contact  with  the  cell  fluid.  By  adding  toluene  it  i^ 
possible  to  detect  the  presence  of  zymase  in  yeast  in  the 
same  simple  manner  as  proteoclastic  enzymes  are  identified 
and  the  further  addition  of  a  basic  phosphate  causes  the 
maximum  of  fermentative  change.  Similar  experiments 
with  wheat  germs,  in  which  the  carbon  dioxide  prodm 
was  measured  in  a  manometer, showed  that  the  additii 
of  disodium  hydrogen  phosphate  caused  a  markid  incn 
in  thi'  amount  <f  carbon  dioxide  produced  from  glucose. 
The  phosphate  may  be  used  in  the  form  of  soluti 
containing  as  much  as  5  per  cent,  of  the  salt.  And 
phosphate  stimulates  when  present  in  low  concentrations 
(0-4  per  cent.)  but  in  higher  concentrations  retards  the 
change.  Potassium  and  sodium  phosphates  behave  alike. 
Stimulation  is  also  caused  by  phosphate  in  an  atmosphere 
of  hydrogen.  The  powdered  seeds  of  certain  varieties  of 
peas  gave  ci  nsiderable  quantities  of  carbon  dioxide  in 
presence  of  toluene  and  the  addition  of  basic  phosphate 
increased  this  amount.  Experiments  with  other  seeds 
nave  continual    n      esults.  —  E.  F.  A. 

Sulphurous  acid  in   wim  ,'    Determination  of  fret   ui,J  ■ 

lined .     P.     Cazcnavc.     Ann.     Falsific,     1910,     3, 

154—158. 
The  author  has  investigated  various  methods 
for  the  determination  of  sulphurous  aciel  in  wine 
and  finds  that  the  only  reliable  process  consists  in 
oxidising  the  sulphurous  acid  with  iodine  and  determining 
the  resulting  sulphuric  acid  gravimetrically.  Titratii  n 
with  iodine,  either  directly  or  by  treating  the  distillate 
from  the  wine  with  an  excess  of  iodine  and  titrating  this 
excess,  yields  inaccurate  results.  It  is  recommended  that 
the  free  sulphurous  acid  be  removed  by  distilling  the  wine 
under  reduced  pressure  at  a  temperature  below  50°C.  ; 
this  distillation  need  only  be  continued  for  5  minutes. 
The  sulphurous  acid  remaining  in  the  residue  is  then 
determined  gravimetrically  after  oxidation;  its  quantit) 
represents  the  combined  sulphurous  acid.  This  amount 
deducted  from  the  total  sulphurous  acid  present  (deter- 
mined separately)  gives  the  quantity  of  free  sulphuroue 
I  acid.  It  is  not  necessary  to  carry  out  the  distillation  in 
i   an  atmosphere  of  carbon  dioxide. — W.  P.  S. 

Patents. 

Mali  extracts.  F.  Faulkner,  Birmingham,  and  J.  M.  and 
J.  H.  Collet,  Gloucester.  Ene.  Pats.  7989,  Apr.  3,  1909, 
and  17,113,  July  22.  1909. 
Obain.  and  preferably  skinless  grain  such  as  skinless  barley 
or  artificially  decorticated  grain,  is  malted  to  the  withering 
stage.  The  green  malt,  with  or  without  addition  of  watu. 
ground  to  pulp.  The  pulp  is  subjected,  under  pressure, 
to  the  action  of  a  preservative  and  digestive  agent  such 
as  sulphurous  acid,  at  about  125°  F.  for  40 — 45  mintitis; 
with  a  pulp  containing  35  per  cent,  of  water,  a  quantity 
of  sulphurous  acid  amounting  to  0O4  per  cent,  of  the  ma 
under  treatment,  may  be  used.  The  excess  of  acid,  if 
any,  is  now  neutralised,  the  mass  is  then  heated  to  155  1' 
in  order  to  effect  saccharitfeation,  and  finally  to  the  tem- 
perature necessary  to  effect  coagulation  of  nitrogenous 
bodies.  The  mass  is  then  filtered  ;  the  filtrate  may  be 
evaporated  to  dryness  at  a  temperature  sufficient  to  yield 
torrcfaction  products. — L.  E. 

Malting ;     Process    of .     J.    Schncible,    Chicago,    HI- 

U.S.  Pat.  954.889,  Apr.  12,  1910. 
Grains  are  prepared  for  germination  by  treating  them, 
at  intervals,  with  water  in  quantity  merely  sufficient  to 
moisten  them  without  expelling  their  contained  air,  and 
turning  the  grains,  at  intervals,  in  presence  of  air.  The 
treatment  is  effected  at  a  substantially  uniform  tempera- 
ture in  a  holder,  in  presence  of  air. — L.  E. 

Brewers'  worts  and  the  like;   Fermentation  of .     F.  M. 

Maynard,  Birmingham.  Eng.  Pat.  7806,  Apr.  1,  1909. 
A  hermetic  all  y-ci.osed  or  pressure  fermenting  vessel 
is  combined  with  an  air-operated  wort  raiser  for  effecting 
the  periodical  rousins;  and  aeration  of  the  liquid.  The 
wort  raiser  comprises  a  standpipe  situated  inside  or  out- 
side the  fermenting  vessel  and  adapted  to  take  up  wort 
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i~i  mi  all  directions  from  t'.i     bottom  of  Ihc  vessel 

•i   which  i he  li(|iiid  is  distributed 

mentation  head  ;    the  atandpi|ie  i-  lifted  with 

in  enclosed  air  nuzzle  ilclivi  into  the 

pipe,   .« 1 1> I   it    in   -m  I'uiistriH'trd     that    il    maj    bi    readih 

1.  cleansed  and  inspected;    ii  it   is  situated  within 

provided    wiili   n    supporting 

ii  the  bottom  i'f  the  vessel.     Combined  with 

ini-iii.it  1.  n     vessel,    i  here    an  in    adjustable 

ii  liute      valve 
■:.-iii   in   « lin-li   i In-   pa  d  from, 

neeted  with.  "    In 
I     hlliul-w  In  el     ,ni.|     t  hrolli  Ii     •■■  ; 

Ive-rod     |ni     -  -     mi-     are     pro\  idi  'I     fi  i 

ind    operating    the    skin  a   ag     board    wit  houl 

ntation   vessel,     t  luteide  i  he   ft  i 

-il    i-   a    saeeharometer  chamlicr  or   lantern   with 

id   air-pressure   eunneetiuns,    so   that    n    sample   ol 

hi  In-  pcriodicalh   admitted  into  i  he  lanti  i  n, 

ii-  atteniiatiun.   and   returned   to  the   ferine] 

vessel.     At  the  top  ol  I  he  fi  i  mi  ntation  vessel  is  a  branch'  d 

■onneetion    through    which    passes    the    spindle    of     the 

-._■    iMiard   niechanisiu.  and   which  provides   lor  the 

il  ,.t  caibon  dioxide,  and  for  the  application  ol  ail 

pressures.     Claim  is  also  made  for  the  application 

of  the  wort  raiser  above-mentioned,  in  an  open  fermenting 

vessel.      (Reference  is  directed  to  Eng.  Pats.  l3.386of  1896, 

,1    IS'tT.   and    lii.l.VJ  of    IS!!'.)  ;    tins  J.,    1896,   641  . 

784;    l( 55U).— L.  E. 

Apparatus  tor  distillation    under  reduced  pressure;    Con- 
<  .     U.    Simon.      Kr.    Pat.    407.068,    Sept.    1, 

Tut'  liquid  to  be  distilled  i-  delivered  by  the  pipe,  J,  into 
th'-  closed  feed-tank,  K,  provided   with  a  float  valve  and 


win.  h  is  maintained  af  the  -   still,  H. 

K,  the  liquid  Bows  by  the  pipe,  U  through  the  pre- 
heat) -   i '  by  the  pipe,  I; 
The  In  I-  i  i    provided  with  the  usual  I                          ei  ial 
I'n.il  ti.i\  -    w  Ii                     a  lai                                 '   luit 
-i  -  ii 

i      Tie-  liquid  0  '  la- 

thi- asoend  into 

which    tli- 

spenf    wash    is   discharged    alternately    inl  the 

l  .  1.  [*,  throu  i b  i In-  pipe,  t).      i  n  l«- 

a  by  tie  10,   12,  12'.  with 

or  w  it  ii  a  vacuum  pump, 
II  -  II. 

I  pass  by  the  pipe,  1'.  into 
t he     !■  iinding  the  tubes  of  the   hi  atei     l     any 

adensed  liquid  Sowing  eith  ondensi      D 

the  pipe,  I:  to  the  column  through  the  pipe,  Q, 

adensed  vapour  p  ad  the  turx 

the   condenser,    D,  where   it    is   further  cooled    bj    wi 
«  in-  h  '  n'1  i  -  .it   8,  and  leavi         T,  the  i    adensed  liquid 
passing  as  before  either  to  the  next  condenser,  K,  bj  tin- 
V.  or  back  to  the  column  through  the  pipe,  I'.     In 
E,  tin    rapout     pa      through  I  be  tutx  ■    odi  used 

by  water  which  enters  af   W,  circulate!   round  the  tube 
and  passes  on  to D.  through  8-     Thecondensed  liquid  now 

by  the  pipe,  X,  through  the  tubes  ol  th ler,  E', 

and  is  cooled  by  cold  brine,  which  enters  at  Y,  and  leaves 
at  Z.    The  liquid  flows  from  E',  by  the  pipe,  2,  into  th( 
il  gauge,  I-',  iinil  thenoe  by  the  two-way  tap,   :i.  into 
one  in-  other  of   the  vacuum  receivers,  G,  G1,  which  are 

used    alternately.    These  ited    by 

the  pipe.  4.  through  the   brine-cooled   safety   condei 

H.  t"  the  vacuum  pump.     Any  liquid  condensed  in  H,  is- 

colleeted  in  the  receiver,  7.  —  W.  H.  C. 
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Depkkgmating    columns    for    the    distillation    oi    alcoholic 
liquors.     O.  Perrier.     Ft.  Pat.  408,434,  Jan.  22,  1909. 

The  vapour  ri~iiiii  through  the  column  is  made  to  pass 
through  capped  pipes  and  through  two  series  of 

such  ]>nrts  of  tin-  caps  as  to  produce  a  circulation  of  the 
liquid  in  the  trays  towards  the  overflow.     The  periphery 

j  means  of  a 
lip  extending  from  the  walls  of  the  column.  Th<  two 
madi  at  different  heights,  so  thai  the 
jets  of  vapour  issuing  from  them  clash  with  each  other  and 
produce  the  smallest  bubbles  possible  ;  the  jets  from 
the  upper  holes  are  made  to  taie  a  horizontal  path  and 
from  the  lower  holes  a  vertical  path,  the  time  of 
travel  of  both  in  the  liquid  being  approximately  tin 
same.— J.  TV.  H. 

Alcohol:     Separating    apparatus    [/or    acetic    and    formic 

adds]    tor     «.«->     in     !),,_     manufactvrt    of.    .      Comp. 

Industrielle  des  Alcools  de  l'Ardeche.  Paris.  Eng. 
Pat.  1S.02S.  Ant;.  4.  1909.  Dnder  Int.  Conv..  Oct.  10. 
l!«is. 

-See  Fr.  Pat.  404.300  of  1908  ;   this  J..  1910,  211.— T.  F.  B. 

Distillation  columns.     Fr.  Pat.  408,705.     Se<  1. 

[Dextrose  and  alcohol  from]  rice  husks.     Fr.   Pat.  407,844. 
See  XIXa. 


XIXa.— FOODS. 

Meat    extracts ;     Isolation    of    creatinine    from    .     K. 

IGcko.  Z.  Unters.  Nahr.  Genussm..  1910.  19,  42ft— 434. 
Although  no  substance  other  than  creatinine  has  been 
discovered  which  yields  the  Jaffe  reaction  (compare 
Chapman  this  J.  1909.  1267),  it  is  sometimes  of  import- 
ance to  confirm  the  evidence  afforded  by  this  reaction 
by  actually  separating  the  creatinine  from  a  sample 
of  meat  extract,  and  the  following  method  is  described 
for  the  latter  purpose  : — Ten  grms.  of  the  meat  extract. 
or  larger  quantities  in  the  cases  of  mixtures  of  meat 
and  yeast  extracts,  are  dissolved  in  water,  basic  lead 
acetate  is  added  until  no  more  precipitate  forms,  and 
the  mixture  is  diluted  with  water  to  a  volume  jf  1  litre. 
After  the  lapse  of  several  hours,  the  liquid  portion 
is  passed  through  a  filter,  the  filtrate  is  acidified  with 
hydrochloric  acid,  evaporated,  filtered,  the  precipitate 
of  lead  chloride  i>  washed  with  a  little  cold  water,  the 
filtrate  and  washings  are  concentrated,  and  th>-  residual 
solution  is  mixed  with  several  times  its  volume  of  hot 
alcohol.  The  remaining  quantity  of  lead  present  in  the 
solution  separates  out  completely  on  cooling.  The 
lead-free  solution  is  now  treated  with  an  excess  of  hydro- 
chloric acid,  evaporated  to  dryness,  the  residue  is  dissolved 
in  100  c.e.  of  water,  the  solution  i<  neutralised  by  the 
addition  of  sodium  hydroxide,  and  10  c.c.  of  a  2(1  per' cent. 
aodit  oration  and   in  c.c.  of  a  13  per  cent. 

copper  sulphate  solution  are  added      The  mixture  i;  b   [i 
allowed   to  cool  for  some  time  and  when  quite  cold  the 

'id  washed  with  cold 
water.  The  filtrate  is  evaporated  with  hydrochloric 
to  expel  sulphurous  acid,  and  the  oopper  is  n  moved 
with  hydrogen  sulphide.  The  solution  h  nexl  evaporated 
and  thr  residue  i-  extracted  with  alcohol,  which  is  in  turn 
evaporated  and  the  residue  again  extracted  with  alcohol, 
the  greater  pari  oi  the  alkali  salts  1,  eliminated. 

The  syrupy  solution  of  the  has.-,  thus  obtained  i-  treated 
with  50  c.c.  of  dilute  sulphuric  acid,  ai  "i"  per  cent. 

phosphotungStic  arid  i-  added,  an. I  t  lie  mixtuTI    i-  allowed 
to  stand  for  two  days.     The  precipitate  is  then  collected 
on  a  filter,  washed  »!''■  very  dilute  phosphotui 
solution  acidified  with  sulphuric  acid,  washed  back     . 
into  a  vessel  with  hoi  water,  an. 1  sufficient  barium  hydri 
is  added  to  render  tl  i  slightly,  but  permanently, 

alkaline.     The  mixture  i-  filtered,  the  filtrate  i-  neutralist  d 
with  sulphuric  acid,  evaporated  to  a  syrupy    consistence, 
the  residue  beint'  tie  n  dissolved  in  a  little  dibit.-  sulpr. 
acid,    and    again    evaporated.     The    syrup    obtained    i- 


dissolved  in  a  small  quantity  of  water,  hot  alcohol  is  added 
and  the  mixture  is  placed  aside  for  24  hours,  the  clear 
solution  being  then  decanted  from  the  precipitate  and 
evaporated.  This  residue  is  again  treated  with  alcohol 
i-  before,  and  the  alcoholic  solution  is  evaporated.  The 
two  residues  from  the  alcohol  are  also  dissolved  in  a  little 
water    and    treated    with    alcohol.      The    united    alcoh 

extracts  are  once  m evaporated,  the  residue  obtained  is 

dissolved  in  30  c.c.  of  water,  the  solution  is  1. oiled,  rend. 
alkaline  by  the  addition  of  lead  hydroxide,  and  a  i 
siderable  volume  of  hot  alcohol  is  added.  Aftei  the 
lapse  of  several  hours,  the  mixture  is  filtered,  the  filtrati 
is  evaporated,  and  the  lead  is  removed  as  lead  sulphide. 
After  removal  of  the  lead  sulphide  the  solution  is  evaporated, 
and  the  crystalline  mass  obtained  is  treated  with  about 
30  c.c.  of  1*2  per  cent,  picric  acid  solution.  Next  da\  the 
creatinine  pic  rate  is  collected  on  a  filter,  the  filtrate  i- 
evaporated  under  reduced  pressure  and  the  residue  is 
again  treated  with  the  picric  acid  solution,  this  cqieration 
being  repeated  until  practically  no  more  creatinine  picrate 
is  obtained.  The  total  creatinine  picrate  is  heated  with 
dilute  hydrochloric  acid,  and  the  picric  acid  liberated  'a 
extracted  by  means  of  toluene.  The  acid  solution  contain- 
ing the  creatinine  hydrochloride  is  concentrated,  treated 
with  animal  charcoal  and  evaporated  until  crystallisation 
commences.  After  cooling,  the  mass  of  crystals  is  treated 
with  a  mixture  of  1  part  of  acetone  with  2  parts  of  absolute 
alcohol,  and  the  crystals  are  collected  on  a  filter.  The 
filtrate  is  evaporated,  the  residue  is  treated  as  before 
with  acetone  and  alcohol,  and  the  small  quantity  of  creati- 
nine hydrochloride  thus  obtained  is  added  to  the  main 
bulk.  The  yield  of  creatinine  hydrochloride  obtained 
in  the  ease  of  meat  extract  is  about  0-45  grm.,  and  a  single 
crystallisation  from  water  yields  a  practically  pure  product. 
Yeast  extracts  do  not  yield  any  creatinine  hydrochloride 
when  examined  by  the  above-mentioned  process,  but 
mixtures  of  the  same  with  meat  extract  give  a  quantity 
of  creatinine  hydrochloride  proportional  to  the  amount 
of  meat  extract  present. — W.  P.  S. 

Milk  ;  "  Protective  "  action  of  colloids  in .  J.  Alex- 
ander and  J.  G.  M.  Bullowa.  Chem.  News,  1910.  101, 
193—195. 

The  ratio  of  the  albumin  to  the  casein  in  milk  is  of  con- 
siderable importance,  as  the  casein  is  an  irreversible,  or 
coagulating,   or  unstable   colloid,   which  is   protected  by 
lactalbumin.  a  reversible    or  stable  colloid  (see  this  J., 
1909,    2S4).     Simple    chemical    analysis,    without    taking 
into   consideration   the   principle   of   colloidal   protection, 
is  an  insufficient  criterion  for  the  actual  digestibility  or 
availability  of  the  food.     In  the  case  of  cows'  milk  which 
has  been  modified  for  infant  feeding,  it  is  necessary  not  ' 
only  to  consider  the  percentage  of  total  proteins,  fat,  etc.,  I) 
present,  but  to  see  that  the  casein  is  adequately  protected, 
this   being  ascertained    by  examination   with    the    ultra- 
microscope  as  described  Hoc.  cit.).     The  influence  of  "  pro-  : 
tection  "  is  not,  however,  confined  to  the  casein,  but  is  !! 
probablv  an  important  factor  in  maintaining  the  emulsion 
of  the  fat.— W.  P.  S. 


Oat-corns  ;   Influence  of  different  conditions  of  weather  and 

cultivation  on .     A-  Frei.  Landw.  Vers. -Stat..   1910, 

72,  161—310.     Chem.  Zentr.,  1910,  1,  1545—1546. 

Ln  the  examination  of  oat-corns  it  is  necessary  to  separate 
the  kernels  from  the  husks.  For  example  in  the  deter- 
mination of  starch  by  Lintners  method  (this  J.,  1907,  281  j 
also  190JS,  23SI  the  results  would  otherwise  be  affected 
by  the  la;vo-rotatory  substances  which  are  present  in  the 
husk.  The  rotatory  power  of  oat-starch  was  found  to  be 
[a]..  =  200-2°  in  hydrochloric  acid  solution  and  1H4-7  in 
sulphuric  acid  solution.  It  was  found  that  the  protein 
content  of  oats  is  higher,  and  the  content  of  starch  and 
fat  lowor,  the  more  thinly  the  seeds  are  sown,  and  the 
lowei  the  quality  of  the  soil.  Of  the  corns  freed  from 
husks,  the  larger  ones  are  richer  in  protein  and  starch 
and  poorer  in  ash  and  fat,  whilst  in  the  husks  the  reverse 
is  the  case  ;  in  the  whole  corns,  the  amount  of  husk  and 
the  ash  content  are  lower,  and  the  content  of  starch, 
protein,  and  fat  usually  higher,  the  largor  the  size  of  the 
corns. — A.  S. 
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Coroii  powder*;    Alimentary  wi/ui    "/  different  com* 
.    J.  M.  Albahary.      kan.  Falsifio.,  ID10,  3.  159 

Tin    paper  deals  mainly   with  the  properties  of  natural 

i,l  of  so  called  solubl oa.      It  ia  shown  that  the 

latter  ie  Mm  incur  soluble  than  is  natural  cocoa  which  has 

Urn     leprived    of    a    portion    of    its    Int.     The    greater 

quantities   of   alkali,   soap,   and   colouring   matter   going 

into  solution  durum  infusion  cause  the  fat   to  be  better 

rimiKilicd  and  the  insoluble  constituents  t"  remain  for  a 

linn.'!  i   linn,  suspended  in  the  liquid  than  in  the  caso  of 

lint  in  ii  1  cocoa,  but  the  actual  solution  is  not  more  concen 

bated.     The    proteins   and    other   substances    present    in 

cocoa  are  neither  more  soluble,  L'renier  in  quantity,  nor 

!    ii  the  caso  of  soluble  0000a  than  in  natural 

The  presenoe  of  soap,  resulting  from  the  neutrali- 

■i  of  the  fattj    acids  of   the  cocoa  fat    bj    the  added 

alkali,    is    particularly   objectionable    when    the    cocoa    is 

I'd    bv    children    and    invalids,      (See    also    this    J., 

1010,  369.  I— W.  P.  S 

I  Mim  viliit  Idaea.   V.  oxij  d    V   macrocarpum 

fruits  ir nte  of  .     C.   firiebel.     Z.     Unter- 

iui  h    Xahi    G<  nussm.,  1910,  19.  269 

I  n  .,  .    .     i      ,. .  iroccos,  and  of 

,11  contain   benzoic  acid,   both  free,  and 

combined   in   the   ester   form   as   the   glucoside   vacciniin, 

winch  is  at  onco  hydrolysed  bj  an  alkali  hydroxide  solution. 

Bilberries  contain   from  0-0.VI   to  0-144   per  cent,   of  free 

acid;    whortleberries  and  cranberries  from  0-011 

percent.     Finnish  whortleberries  contain  the  least . 

The   total    benzoic   acid    in    bilberrii      i  fr 0-088 

to 0-224  percent,  and  in  the  other  fruits,  to  m 0-021  to 0-06] 

■nt.       Bilberries  near  and    less 

fruit   acids  and   pectin.     The  formation   both  of  the   free 

acid  and  that  combined  as  glucoside  occurs  when 

i  i   begins  to  redden,  and  increases  .is  the  ripening 

process    proceeds.     On    crushing,    or   cold    pressing,    the 

i    portion   of  tho  free   bonzi       acid    in   the  juice 

becomes   esterified.     Vacciniin,  <  ',11, pCjHjCOJO,  occurs 

to  the  extent  of  about  0-1  per  i  ent.  in  the  ripe  fruit.     Its 

|)lieiivll,Ydra/,,iie.  C   If.     r  II   t  u  i  ■     Vlh     II    I     melts   at 

136'  i     and  is  nearly  insoluble  in  water.— -J.  O.  B. 

Mconomir   product*    [apices]    iron:    Mauritius.     Bull.    Imp 
I-,  i  .    I'.Hti.  8,   1—4. 

Omnamon  bark: — The  sample  yielded  0-8  per  cent,  of  oil 

of  fair  quality,  which  was  reported  by  brokers  to  beoi  I 

quality. equal  to  that  known  .is  "  fair  Seychelles,"  and  to 

irth  about  lid.  per  lb.  Cinnamon  lours. — The 
finely  ground  leaves  yielded  on  distillation  with  Steam 
1-1  per  cent,  of  an  oil  of  good  odour,  the  usual  yield  from 
cinnamon  leaves  being  1-5  to  2  per  cent.  Nutmegs. — 
The-e  were  of  good  quality,  and  were  valued  at  2Jd.  per 
lb.  nnshelled  and  about  3$d.  per  lb.  shelled.  Slur, . — 
This  was  typical  of  the  commercial  spice.  It  was  reported 
to  be  of  good  quality,  and   worth  about   Is.  ,sd.  per  lb., 

in,  what  low  valuation  being  due  to  its  small  size. 

— The  sample   was  clean,   free  from  stem,  and  of 

End    quality,    and    was    reported    to    be     "  good    bright 
nzibar  cloves  "   worth  old.   per  lb.     On  distillation  it    I 
yielded  1S-1  per  cent,  of  oil,  with  properties  corresponding    ! 
with  those  of  good  oil  from  Zanzibar  cloves. — C.  A.  M. 

■ion  of  the  insoluble  fatty  arid*  of  butter-fat.     Bumi- 
trescu  and  Popescu.     See  XII. 

Patents. 

Mill;    Dehydrating .     T.  L.  White  and  A.   P.    Elten, 

New  York.     U.S.  Pat.  956.246,  April  26.  1910. 
The  milk  is  dehydrated   by  electrical  endosmosis  whilst 
in   a   container    provided    with    a    dialysing    diaphragm, 
which  will  allow  the  water  to  pass  through,  but  is  imper- 
vi,, ii-  to  the  other  constituents  of  the  milk.-    \    8 


* 


ice    husks  ;     Process  for  utilising .    [Production  of 

dextrose  and  alcohol.]     H.  Simoiiin.     Fr.   Pat.   407. s4t. 
Jan.  8,  1909. 

The  rice  husks  are  submitted  to  the  action  of  a  concen- 
trated mineral  acid  in  an  autoclave  at  a  pressure  of  from 


.'t  to  4  kilos.    Iho  solution  is  then  ooolod  to  ■  temp,  rs 

of     HI     (  '.    Ill    older    III,  -lllbsl.il,,  e       n,  ,  I       ,   pallttO 

out,  ami  these  ne  removed  by  filtration.  The  nitrate 
containing  the  dextrose  resulting  from  the  saooharifioation 
of  the  cellulose  of  the  husks  ii  neutralised  by  the  addition 
of  alkali  oarbonatee,  oaioitun  oarbonate,    itrontium  oar- 

bonate,   or   barium   earbonate.   ami   the   preeipitate   loimed 

-  separated  by  liltrat Tin-  filtrate  may  now  beeoneen- 

I  rated     to    obtain    the    dextrose.    01     It     In.,',     I ,,      I,    ituented    III 

or<ler  to  produco  alcohol. — ~W.  P.  S. 

Coffee;    Process  for  the  separation  of  caffeilM    from  . 

H.  Salle  et  Cie.     Fr.  Pat,  408,0lili.  Jan.  14.  1909. 

Raw  coffee  berries  arc  first  treated  with  steam  to  cause 
them  to  swell  and  me  then  submitted  to  the  action  of 

either  gaseous  a  mm,  ,111a  or  sulphur  dioxide,  about    I    kilo. 

ol  the  latter  being  used  for  every  urn  kilos,  of  ben 

The  eall'eine  is  next  extracted  from  tin  I,,  in,  by  means 
,,f  benzene,  alcohol,  or  chloroform,  or  by  a  mixture  of  these 

solvents.      When  no  1 -e  caffeine  is  extra, -ted.  t ]■•-  berries 

are  heated  under  reduoed  pressure  to  a  temperature  of 
40°  C.  in  the  presence  of  steam,  in  oi.iet  to  remove  all 
traces  of  solvent  ;  the  berries  are  finally  drift  ted. 

The    caffeine    u 

— W.  P.  s. 

Caffeine  .-    Process   for  tin    extraction   of  from  coffee 

and  th    !  h      E.  CJtescher.    Ger.  Pat.  219,405,  D       I 
1907. 

The  coffee  or  other  material  is  moistened  with  water  and 
exposed  t,,  the  action  of  an  electric  current  in  order  to 
te  the  oaffeine,  and  is  afterwards,  or  simultaneously, 
extracted  with  a  suitabli  solvent,  such  as  ethyl  acetate  or 
chloroform,     ft  is  claimed  that  by  this  method  the  caffeine 

■  an  be  almost  completely  re ved  from  coffee  and  the  like 

without  any  alteration  of  the  aromatic  constituents  of  the 

latter.  —A.  S. 

Nutritive   and  flavouring  stil  Method  of  making  a 

.     K.    Ikeda    and    8.    Suzuki.    Tokvo.     Eng.    Pat. 

9440.  April  21,    1909. 

See  Fr.  Pat.  102,630  of  1909  :  this  J.,  1909. 1219.— T.  F.  B. 

Milk     !'■■'■     i  for the  fermentation  of .    J.  P.  f'abanne, 

-st.   Louis.  U.S.A.     Eng.  Pat.  26.007,  Nov.  10,  1909. 

See  U.S.  Pat.  944.013    t  1909;  this  .r..  1910. 170.— T.  F.  B. 


XIXb.— WATER  PURIFICATION  ;  SANITATION. 

Radioactivity  of  Creek  mineral  springs.  T.  Komnenos 
A.  Dambergis.  and  B.  Aeginitis.  Pharm.  Post.  1910, 
43,  189—190.     Ohem.  Zentr.,  1910,  1,  1634. 

TttK.  authors  have  examined  the  radioactivity  of  the  water 
of  springs  in  different  parts  of  Greece.  In  some  places 
1 1  vllene)  the  radioactivity  was  very  low.  but  in  other  places 
ibuitraki.  Tombasi),  the  activity  was  as  high  as  that  of 
any  known  mineral  waters. — A.  S. 

Portland   cement   concrete ;    Effect    of  sewage   and  setcage 

gases' on .     S.H.Chambers.     The  Concrete  Institute, 

\p.il  21,  1910.  Chem.  Trade  J.,  1910.  46.  433—434. 
Contrary  to  general' opinion,  the  author  finds  that  the 
gases  arising  from  the  decomposition  of  sewage  may  act 
injuriously  upon  good  Portland  cement  eonorete,  when 
the  following  conditions  prevail  simultaneously:  (1)  a 
high  degree  of  putrescen  ie  "f  the  sewage.  (2)  a  moistened 
surface  which  holds  or  absorbs  the  putrid  gases,  (3)  the 
presence  of  a  free  air  supply.  The  investigations  were 
carried  out  at  the  Hampton  Sewage  works,  npon  an  installa- 
tion comprising  a  screening  chamber,  two  detritus  tanks, 
a  hvdrolvtic  tank,  triple  COJ  and  an  air-iiurifying 

filter.  The  screening-chamber,  channels,  and  tanks,  which 
were  constructed  wholly  of  concrete,  were  covered  in  and 
ventilated  by  the  hydro-mechanical  system.  After  a  few 
months'  use  the  roof  and  walls  of  the  hydrolysing  chambers 
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above  the  liquid  level  became  coated  with  a  white  or 
yellowish  covering  of  sulphur,  and  later  they  showed  signs 
of  peeling.  It  was  found  upon  analysis  that  the  soft 
surface  layer  contained  66  per  lint,  of  calcium  sulphate. 
Similar changee  «m-  observed  m  the  channels  and  air  ducts. 
The  '  ct  was  most  marked  at  the  varying  level  of 

the  liquid,  extensive  crumbling  being  observed  in  some 
cases,  while  the  concrete  below  the  liquid  level  was  un- 
affected. The  action  appears  to  be  due  to  the  oxidation 
of  sulphuretted  hydrogen  in  solution  to  sulphurous  and 
sulphuric  acids. — H.  H. 


Analysis  of  sulphur  for  agricultural  purposes.     (1).  Bruno. 
2    Collin.     8et  VII. 


Determination  of  email  quantities  of  lead.    Vernon  Harcourt. 
-      XXIII. 


Patents. 

TYattr  ;  Chemical  process  for  purifying .     G.Lambert. 

Ft.  Pat.  408,027,  Jan.  13,  1909. 

The  water  is  treated  with  a  powder  consisting  of  a  mixture 
of  potassium  permanganate  and  calcium  hypophosphite. 
The  water  is  stirred  during  the  addition  of  the  powder 
and  the  permanganate  dissolves  at  once,  sufficient  of  the 
powder  being  added  to  give  the  solution  a  faint  pink  colora- 
tion. The  calcium  hypophosphite  dissolves  much  more 
slowly,  but  when  in  solution  it  reacts  with  the  excess  of 
permanganate,  insoluble  calcium  phosphate  and  oxides  of 
manganese  being  formed.  The  precipitate  is  allowed  to 
settle  and  the  water  is  filtered  before  use.  Several  forms 
of  filter  suitable  for  this  purpose  are  described.. — W.  P.  S. 


Manganese  from  water  ;    Process  for  the  removal  of  . 

J.  D.  Riedel.     Akt.-Ges.     Ger.  Pat.  220,609.  Oct.  28, 
1908.     Addition  to  Ger.  Pat.  211,118,  Jan.  23,  1908. 

ACCORDING  to  the  main  patent  the  water  was  treated  with 
insoluble  higher  oxides  of  manganese  in  contact  with 
natural  or  artificial  zeolites  (see  also  Fr.  Pat.  405,990  ;  this 
J.,  1910.  149).  On  passing  a  water  containing  manganese 
salts  through  a  filtering  bed  composed  of  a  zeolite  impreg- 
nated with  higher  oxides  of  manganese,  the  manganese  of 
the  water  is  separated  in  the  form  of  a  mud.  It  has  now- 
been  found  that  if  this  mud  be  not  removed  from  the  filter, 
it  eventually  forms  small  porous  particles  which  do  not 
interfere  with  the  filtering  capacity  of  the  bed,  but  greatly 
increase  its  efficacy  with  regard  to  the  removal  of  manganese 
from  water. — A.  8. 


Air  and  other  gases;    Sterilisation    of  .     V.   Henri, 

A.    Hell iner    and    M.    Von    Recklinghausen.  Paris. 

Eng.  Pat.  8300,  April  6,  1909. 

The  sterilisation  of  air  or  other  gases,  e.g.,  the  atmosphere 
of  living  rooms,  is  effected  by  means  of  a  metallic  vapour 
lamp  or  lamps  {e.g.,  a  quartz  mercury  vapour  lamp), 
so  arranged  that  a  circulation  of  the  air  around  and  close 
to  the  lamps  is  obtained  by  means  of  the  convection  current  E 
caused  by  the  heat  radiated  from  the  lamps.  All  the  air 
in  the  room  will  thus  be  gradually  sterilised.  A  duct  or 
shaft  may  be  provided,  adjacent  to  the  lamps,  to  promote 
the  production  of  convection  currents  ;  a  fan  also  may 
be  employed  to  a--ist  the  circulation. — L.  E. 

Plant  parasites  :    /'/•  /juration  of  a  composition  for  dtstroii- 
inn  .     J.   Hertkorn.     Ger.   Pat.   218.032.  Dec.  31. 
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The  composition  claimed  i  onaiste  of  chromium  residues, 
of  any  origin,  suspended  in  water,  with  or  without  addition 
of  acids  or  of  iron  nc  or  cupric  compound-. 

or   carbohydrates. — A.  S. 
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Cinchona  alkaloids  and  their  salts;    Solubility  of iV 

water    at    25   C.     <■•    L.    Schaefer.    Aruer.    J.    Phaini. 
1910,    82.  IT.")— ITS. 

In  the  following  list  the  figures  indicate  the  amount  of 
water,  in  parts  by  weight,  required  to  dissolve  one  part  ob 
the  pure,  finely  powdered  salt,  when  kept  at  25°  C.  foil 
several  days,  the  mixture  being  frequently  shaken,  h 
the  case  of  the  pure  bases,  saturated  aqueous  solution- 
were  shaken  out  with  chloroform  or  ether,  and  the  amount 
of  alkaloid  removed  was  found  by  weighing  the  residui 
obtained  by  evaporating  the  solvent.  The  following  an 
the  results  obtained  under  these  conditions  : — Quinini 
alkaloid.  3000  ;  quinine  acetate,  50  :  quinine  anisnl 
2400  :  quinine  arsenate,  650  ;  quinine  benzoate.  369 
quinine  dihydrobromide.  5 :  quinine  dihyprochloride 
0-7  :  quinine  dihydrochloride  with  urea,  1  ;  quinini 
bisulphate,  8-5  ;  quinine  chlorhydrosulphate,  1-3  ;  quinini 
chromate,  3150;  quinine  citrate,  825;  quinine  basic 
glycer  phosphate,  850 ;  quinine  hydrobromidc.  43 
quinine  hydrochloride,  21  ;  quinine  hypoferrocyanide 
2000;  quinine  hydroiodide,  205  :  quinine  hypophosphite 
35  :  quinine  basic  lactate.  6  ;  quinine  nitrate.  70  ;  quinini 
oxalate,  1400  ;  quinine  phosphate.  800  ;  quinine  picrate 
3400  ;  quinine  quinate,  3-5  ;  quinine  salicylate,  2100 
quinine  sulphate,  700 ;  quinine  bisulphoguaiacolat< 
(guaiaquin),  0-5  ;  quinine  sulphoearbolate,  250  ;  quinin' 
urate.  550  ;  quinine  phenol-sulphate.  680  ;  quinini 
tartrate,  950  ;  quinine  tannate.  £000  ;  quinine  valerate 
80  ;  cinchonidine  alkaloid,  4S00  ;  ;  cinchonidine  bisulphate 
1  ;  cinchonidine  tetrasulphate,  3  :  cinchonidine  dihydro 
bromide,  7  ;  cinchonidine  hydrobromide,  60  ;  cinchonidini 
hydrochloride,  21  ;  cinchonidine  dihydrochloride,  1-6 
cinchonidine  salicylate,  1320 ;  cinchonidine  sulphate 
92 ;  cinchonidine  tannate,  1800 :  cinchonine  alkaloid 
8800  ;  cinchonine  sulphate,  1-5  ;  cinchonine  bisulphate 
1-5 ;  cinchonine  hydrochloride,  22 ;  cinchonine  hydro 
bromide,  59  ;  cinchonine  dihydrobromide,  1-8  ;  cinchonini 
salicylate  (crystalline),  590  ;  cinchonine  sulphate.  85 
cinchonine  tannate.  1 100  ;  cinchonine  tartrate,  32 
quinidine  alkaloid.  6900  ;  quinidine  hydrobromide,  190 
quinidine  hydrochloride.  86 ;  quinidine  hydroiodide 
1220  ;  quinidine  salicylate,  1650  ;  quinidine  sulphate,  95 
quinidine  tannate,  2100  ;  quinidine  tartrate.  35  ;  quinidini 
bitartrate,  310.  Attention  is  called  to  the  fact  tha 
some  of  these  salts  are  partly  dissociated  by  water  into  a 
more  soluble  and  a  less  soluble  compound.  Thus  one  pan 
of  pure  basic  quinine  glycerophosphate. 

(C^H^NnOjJoPOjH.X'jH^-roH^, 
requires  about  850  parts  of  water  for  its  complete  solutioi 
at  25°  C.  If,  however,  a  large  excess  of  the  salt  be  treated 
with  water  at  25°  C.  and  frequently  shaken  for  sevora 
hours,  the  saturated  solution,  when  tested  will  then  b< 
found  to  contain  the  salt  in  the  proportion  of  1  :  200,  oi 
less.  On  draining  the  undissolved  salt,  and  again  treating 
it  with  water,  its  solubility  will  be  found  to  have  decreaset 
markedly.     The  above  figures  were  obtained  with  frcshb 

prepared  salts  ;    but  they  cannot  be  taken  as  standards 
since  differences  in  physical  condition,  and  in  the  aniouii' 

if   water  of  crystallisation  tend   to   cause   discrei 
Salts  of  the   volatile  organic  acids   with  cinchona    baM 
become  less  soluble  with  age. — J.  O.  B. 

Alkaloid  from  Pseudocinchona  a/ricana.  Hydrolysis  h 
alkalis.  E.  Fourneau.  Comptes  rend.,  1910,  150 
976—978.     (See  this  ,J„  1909,  812.) 

The  alkaloid  obtained  from  Pseudocinchona  africam 
resembles  yohimbine  in  many  of  its  properties.  It  WU 
heated  with  two  equivalents  of  sodium  ethoxide  dissolves 
in  10  times  its  weight  of  alcohol,  the  liquid  was  evaj 
the  soda  exactly  neutralised,  and  the  gelatinou- 
which  separated,  was  taken  up  with  alcohol.  The  solutioi 
deposited  crystals  of  an  acid  on  standing.  The  acid  thu- 
!  becomes  an  anhydride  on  crystallising  fron 
ii. ethyl  alcohol,  when  it  forms  glistening  leaflets  whirl 
melt  at  300'  C.  on  the  Waquenne  block.     The  substanci 
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i  h  Iii  alkalis  ivnil  in  mineral  ai  ids.  bul  is  prei  ip 
nlutions  l'\  ioid      The  an]  i 

composition,  ('    II    A  .'       The     ilts  are  derived 
hgn  tho   hv.li  ttp<l   fo<  in       I'  i   Ball    crj 

In  leaflets soluble  in  u.i i.  ran. I  methyl  alcohol,  bul  insoluble 
in  absolute  alcohol.     P.  Shun. 

Kakotheline  ;   Coloured  .11    Leuchs 

iin.l   V.   Louchs.     Her..   1910,  43,  1042—1051. 

tr.uig  nitric  acid  acts  upon  brucine,  a  crystalline 

nbatance  callod  kakotheline  is  produced,  which  is  really 

iicthylnitrohrucinc    hydrate    (this    J..    1909,    111)3). 

The   base   has   the   c position,   C,,H2107N3.     It    forms 

nllon  salts  with  sulphuric,  nitric  and  hydrochloric  acids, 
whii  li  arc  turned  into  isomeric,  dark-green  or  violet 
■ha  by  the  action  of  sulphur  dioxide  in  solution.  The 
sulphur  dioxide  appears  to  ael  eatalytically.  The  changes 
which  take  place  in  brucine  in  the  nitric  acid  reaction  arc 
these: — the  methoxyl  groups  are  hydrolysod,  a  nitro 
group  is  introduced,  and  one  alum  of  oxygen  is  taken 
F.   Suov 

tint' i in  :    Aetion    of   silver  A.   Berg. 

[>tes   rend.,  1910,  150,  I'M      <I83.       See  this  J.,  1909, 
745  and    1221.) 

ithor  made  use  ol  elatcrin  n  v-talli-ed  from  alcohol 

Ud  melting  at   231     ('..   and  with  fair,  =  —53-4°.     The 

nee  was  boiled  with  alcohol  and  moist   silver  oxide. 

Tlic  liquid  was  filtered,  treated  with  a  little  common  salt, 

ain  filtered.     The  tilt  vale  uas  evaporated,  the  residue 

taken  1 1 1 >  with  alcohol,  followed  by  the  addition  of  I'vir-n 

lium   carbonate   solution  and   water.      A   precipitate 

was  formed,  which  was  filtered  off.  and  taken  up  with  ether. 

On  evaporation  the  ether  left  a  yellow  amorphous  -i  distance. 

This  has  the  properties  of  a  quinone,  for  the  yellow  colour 

is  destroyed   by   nascent    hydrogen.      It   has  the  composi- 

been    styled    eiateridoqvinone. 

— F.  Shbn. 


i,    C2,H3,07,    and    has 


Aloinim,  or  the  sugar  of  nlinn.     E.  Leger.     Comptea  rend., 
1910,  150,  983—986. 

Bakiiai.oin  free  from  isobarbalofn  was  allowed  to  stand  fol 

"  years  with  alcohol.      The  liquid  was  then  acidified  with  a 

little  sulphuric  acid,  some  water  was  added  and  the  whole 

red  to  -land  for  over  two  years.     The  liquid  was  then 

to  contain  a  sugar  which  reduced  Fchling's  solution, 

'he  furfural  reaction  with  aniline  acetate  and  a  violel 

ition  with  hydrochloric  acid  and  oreinol  (Bertrand's 

reaction).     The  sugar  has  [a]r,=  —  57-3°  to  —  58-3°  in 

•queens  solution.     This  sugar  has  been  named  aloinoso,  and 

ppears  to   be  a   pento  ■        F   Shtjx. 

fruits  ol  Pimenta  am  Mauritius.     Bull.  Imp.  Inst.. 

1910,  8.  4—5. 

Tntst:  dull  brown  pear-shapi  n  distilla- 

with  steam  2-7  per  cent,  of  a  pale  yellow  essential  oil 

»ith  a  pleasant  odour  recalling  that  of  bay  oil.     Another 

-ample   yielded    3-3   per   cent,    ol    oil,   with   the   following 

analytical    values :— Sp.    gr.    at    l.V    f..    'i-OS't:):     optical 

lion  in   100  mm.  tube.  — 1°  20';  and  eugenol.   To   pel 

The  oil  was  soluble  in  0*S  part  by  volume  of  Ml  p<  r 

alcohol.     The  oil   would   probably  sell  at   about    the 

'.  leaf  oil  (about  8s.  perlb.).      It  is  suggested 

that  it  would  be  better  to  distil  the  fruits  in  Europe  than  to 

attempt  to  prepare  the  oil  in  Mauritius,  seeing  that  a  high 

--.  |ier  evvt.)  was  offered  for  a  trial  consignment   of 

-C.  A.  M. 

rntial  oik.     H.  Haensel.     Chcm.  Zentr.,  1910,  1.  1612. 

uant  nil  from  the  root  of  Inula  Selenium  L..  has 

I-H830  at  22-:,    ('..  and  is  solid  al   the  ordinary 

■'are.      linn, \n  it    biij    nil   obtained    in    a    yield    if 

per   cent,    by    distilling    the    leaves    ,i    Sambucvf 

:i  strain,  is  of  a  dark  brown  colour    and  ha 

leasjint  odour:    sp.  gr..  0-8998  at   15    C.  ;    acid   value, 

"':     ester    value.     16-0.     The    saponified    oil    has    a 

in'   odour  resembling  that   of  apricots  and  pea- 


and  ,  ..hi  tin  -    hi   all  "h"l   ■■-.  ■  not    been   identified 

Palmitic  a<  id  was  d<  teeted  in  the  oil,     The  air-dried  i 

when  di  tilled   with  steam  yielded 
directly  0*0066  per  oent.  of  a   liquid  oil,  whilst,  from  the 

..li-  distillate,  0*0132  per  oent.  ol  an  oti  solid  at  the 
ordinary  temperature  was  obtained,  Th<  liquidoil  ■■ 

ionand  had  the  sp.  gr.  0*9917  a1  15' C.     [naanmpli  ol 
distilled  limeUi  oil,  having  the  sp.  gr.  0*8612  al  15  I 
value,  1*8;  ester  value,  12*5;  ester  vain,    aftei  aoetylation, 

53*42  ;  Hi-  I"'   -  i"  i  oi  Iiiiioim  in-.  /  in  | i,l   and  bisabolene 

mis  ,ir  I,,  in  l.     Monks-pepper  {Vitex  Agnus  i  It,  an 

distillation  with  strain,  yielded  n-17  pel  Cent,  ol  a  lnieht. 
pale  brown  oil  of  strong  odoiu  3960  at   15    C.  ; 

arid  value.  7*41 ;  estei  value,  24 ;  ester  valui  after  acetyla- 
tion,  40.     A  sample  of  pep)  I  distilled  in  Syria  had 

I  lie    sp.    gr.    0*9130   al     15      <'..    acid    value.    0;    BSter    value. 

22*25;    ester   value  after  acetylation,    151*5;    its  odour 

"I.      A.  S, 

omic   products  li<>m    Mauritius  [Spices].    Sex  XIXa. 

Pat  i  ■ 

.1/'  r,  nns ;    Process  for  the  preparation  o/  

'  i/  the  disintegrating  action  of  the  electric  arc  in  liquids. 
L.  Egger.     Ger.  Pat.  218,873,  April   14.   1909. 

In  the  process  described,  one  electrode  consists  of  a  fine 
jet  of  mercury  which  is  directed  against  the  other  electrode. 
In  order  to  render  the  process  continuous,  the  liquid  which 
fin  ins  the  basis  of  the  emulsion  is  continuously  reoli  nislied 
and  the  emulsion  continuously  withdrawn  from  the  lowest 
pari  of  the  containing  vessel. — A.  S. 


Starch;     Process    for    obtaining    noii-mlhesire    pr>  parations 

from   .     G.    Hertel   and   G.    Hornung.     Ger.    Pats. 

220,850  and  220.851.  March  28,  1909. 

(1)  100  grms.  of  starch  arc  heated  with  100  c.c.  of  chloro- 
form under  a  reflux  condenser  for  several  hours:  the 
chloroform  is  then  distilled  off.  and  the  product  dried. 
It.  rosemblcs  ordinary  starch  in  appearance,  but  contains 
up  to  1-OS  per  cent,  of  combined  chlorine,  and  forms  a  non- 
adhesive  paste  with  water.  By  prolonging  the  action 
of  the  chloroform  for  two  week-,  a  product  containing 
3*25  per  cent,  of  combined  chlorine  ran  be  obtaim  a 
The  products  are  of  use  in  medicine.  (2)  The  chloroform 
is  replaced  by  other  halogen  derivatives  of  hydrocarbons, 
such  as  acetylene  tetrachloride,  tetrachloroothylene, 
ethylene  bromide,  ethyl  bromide,  ethyl  iodide,  iodoform 
(in  alcoholic  solution). — A.  S. 


Carboxyalkylsalicylosalicylic  acids;    Manufacture  of  . 

A.    Einhorn.    Munich,    Germanv.     Eng.    Pat.    24,009, 

Oct,   19,  1909. 
\\  ii  i.\   chloro-alkyl  carbonates  act  on  salicylic  acid  or  a 
salicylate,  a  certain  amount  of  carboxyalkylsalicylosalicylic 
acid  is  formed,  which  increases  with  the  duration  of  the 
i.   i    tion.     The    following     method-     of     preparation     are 
claimed: — (1)  Action     of     chloro-alkyl     carbonates     on 
salicylates,      alone      or      in      presence     of     indiff* 
solvents,    and    in    absence   of   concentrated    alcohol:       -' 
action    of    chloro-alkyl    carbonates  on'  salicylic    acid    in 
presence   of   pyridine   or   equivalent    tertiary 
action  of  salicylic  acid  or  its  salts  on  Balioylic  acid  dialkyl 
dicarbonates.  'with  or  without   pyridine  or  other  tertiary 
base.     Four  examples   are  given   of   the   preparation  of 
carboxvethvlsalicvlosalicvlie  acid. 

•        ',_H  MOM..I    ll,t  .....    H..COOH. 

— T.  F.  B. 


Salicylosalicylic   acid  :     Process  for  prepn,  'Used 

.     C.'F.  Bocnringorun.l  Soehne.     Ger.  Pat.220,941, 

Oct.  is.  1908. 

SaLI.  1  i    salicyxic  acid   may   lie  obtained   in  crystalline 

form   bj    partial    saponil  rivativee  which 

-nl.stitueiit  in  the  phenolic  hydroxy!  group: 

these  may   be  obtained  cither  by  heating  acidylsalieyhc 
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acids  or  by  condensation  of  ncidvlsalicylic  acids  with 
salicylic  acid.  The  saponification  may  be  effected  by 
aqueous  solutions  of  acids  or  alkalis. — T.  F.  B. 

Alhjl-  and  aryloxyacidylsalicylic  acids  .  Process  for  pre- 
paring     .     Ohcm.    Fabr.    von    Hevden.     tier.    l'at. 

211,386,  Feb.  11.  1909. 

Salicylic  acid  or  one  of  its  salts  is  converted,  bv  treat- 
ment with  the  halogenide  or  anhydride  of  an  alkyl-  or 
arvl-oxv  fattv  acid,  into  the  corresjK.ndinc  derivative  of 
hy'droxyacidylsaUcylic  acid.  HO.CO.C8H,.O.CO.R.OR'. 
•  densing  agent  may  be  used  in  some  oases.  The  new 
compounds    arc     said    to    be    of    value    in    therapeutics. 

— T.  F.  B. 

Pharmaceutical   compound    [p-Aminobcnzoie    acid    isob-utyl 

ilanuiactnn    of   a    in  u-   .      V.   A.    Ni 

London.     From  Farbenfabr.  vorni.  I.  Bayer  und  Co., 
Elberfeld.  Germany.     Eng.  l'at.   17,928,  Aug.  3,  1909. 

See  Her.  Pat.  21S.399  of  1909  :  this  J..  1910.  452.— T.  P.  B. 

Purir  :  .  \  - — .  |f.  Engelmann,  Assignor  to 
Farbenfabr.  vorm.  I  Bayer  and  Co.,  Elberfeld,  Ger- 
many.     D.S.  Pat.  955.587!  April  19,  1910. 

-      Ger.  Pat.  213,711  of  190J  1909,1167.— T.  P.  B. 


XXL— PHOTOGRAPHIC       MATERIALS       AND 
PROCESSES. 

Patent. 

Polychrome   screens;    Process  for  preparing  colloiii> 
'     of    tanned     and     untanned 

niitabk     i'jr    producinn    .     F.    Paupel.      Cor.    Pat. 

221,231.  Dec.  17,  1907. 

Bv  alternately  mounting  on  a  suitable  axis  a  number  of 
circular  discs  of  an  inert  substance  (e.g..  celluloid)  and  a 
substance  which  directly  or  indirectly  "  tans  "the  colloid, 
and  pressing  them  together,  rollers  are  obtained  which 
produce,  when  rolled  on  suitably  prepared  colloid  surfaces. 
i  series  of  tanned  and  untanned  lines  :  these  films  may 
be  utilised  to  make  polychrome  screens.  For  example, 
the  active  discs  may  be  made  of  paper  impregnated  with 
formalin,  chrome  alum,  etc.,  or  of  a  metal,  but  in  the 
latter  case  the  colloid  surface  must  be  previously  treated 
with  a  suitable  substance,  e.g.,  an  alkali  ferrocvanide. 

— T.  5.  B. 


XXII.— EXPLOSIVES  ;    MATCHES. 

Nitroglycerin  ;  The  manufacture   of,  and   the  influence  of 

the  composition  of  the  mixed  acids  on  the  yield  of  . 

C  Stiitzer.  Z.  ges.  Schiess-  und  Sprengstoffw..  1910,  5. 
165—167. 

The   work  of  Nathan  and   Rintoul   (this  J.,   1908,   193) 
on  the  influence  of  the  composition  of  the  nitrating  acid 
on  the  yield  of  nitroglycerin  has  led  the  author  to  make 
experiments  upon  similar  lines.     He  has  also  compared 
the  yields,  on  the  manufacturing  scale,  with  those  obtained 
in   the   laboratory,   when    using   the   apparatus   designed 
by  Volpert  and  Schlegel  in  which  some  50  grms.  of  glycerin 
can    be   dealt    with.     From    100    parts    of   glycerin     the 
theoretical  yield  of  nitroglycerin  is  247.     In  one  of  the 
older  German  nitroglycerin  factories,  where  a  refrigerating 
apparatus  was  not  in  use,  and  the  temperature  "I  i 
was  from  26° — 28°C.  the  yield  for  many  years  was  only 
208  to  210.     The  proportion  of  mixed  acid  to  glycerin 
7-79   to   1   and  the  composition   of  the   mixed   acid 
sulphuric  acid   (62),   nitric   acid   (32-5).  and   water  (.V 
The  composition  of  the   waste  acid   was:    sulphuric  acid 
(71-5),    nitric    acid    (7-75),    and    water    (20-75).       In    the 
laboratory    apparatus    the    yield    was    205.     In    a    more 


modem  factory,  with  a  refrigerating  apparatus  at  work, 
the  average  yield  during  a  year's  work  was  220,  tinder  the 
following  conditions.  The  acid  mixture  consisted  of 
sulphuric  acid  (63).  nitric  acid  (33-5),  and  water  (3-6). 
The  ratio  of  mixed  acid  to  glycerin  was  7-45  to  1.  The 
composition  of  the  waste  acid  was  sulphuric  acid  (75-6), 
nitric  acid  (8-5),  and  water  (16-0).  The  laboratory  appara- 
tus gave  a  yield  of  2)2.  The  following  table  gives  the 
results  of  the  laboratory  yields  obtained  with  the  acid 
mixture  stated.  The  figures  refer  to  glycerin  100  part*, 
and  the  fuming  sulphuric  acid  used  contained  20  per  cent, 
of  free  sulphur  trioxide. 


Fuming 

sulphuric  acid. 


Nitric  acid. 


Ratio  of  acid 
to  glycerin. 


Yield. 


444 

444 
268 
268 
267 


276 
300 
244 
276 
264 


720 
744 
512 
n44 
531 


219-5 
216-5 
216-5 
216-0 
222-0 


In  the  last  instance  where  the  mixed  acid  had  a  com- 
position of  sulphuric  acid  (53-5).  nitric  acid  (44-5),  and 
water  (2-0),  the  waste  acid  produced  had  a  composition  of 
sulphuric  acid  (70-S).  nitric  acid  (10-7),  and  water  (18-5.1 
When  the  temperature  of  nitration  did  not  rise  above 
15°  C.  the  yield  was  increased  to  227.— G.  W.  McD. 

Patent. 

Jlaniifactiin    of  smokeless .     V.  Vender, 

Milan.   Italy.      En-:.   Pat.    IS.279.   An-.   7.   H«>9.     Under 
Int.  Conv.,  Aug.   8,    1908. 
See  Ft.  Pat.  405.S22  of  1909  :  this  J..  1910.  453.— T.  F.  B. 


XXIII.— ANALYTICAL  PROCESSES. 

Copper  and 'cobalt ';    Vsi  of  naphthenic  acids  foi  On  ■ 
of .     K.  W.  Charitschkoff.     Chcm.-Zdt..  1910,  34 

479—480. 

A  soxunox  of  the  naphthenic  acids  (produced  in  the 
refining  of  petroleum  with  alkali)  in  benzene  or  petroleum 
spirit,  gives  colorations  on  shaking  with  copper  and 

ilt-  i  see  also  this  J.,  1907,  402).  By  using  a  concentrated 
solution  of  the  naphthenic  acid,  the  copper  can  be  so  com- 
pletely displaced  from  neutral  or  faintly  acid  solutions  oi 
eoppi  r  salts,  that  it  can  no  longer  be  detected  in  tl 
tion  by  means  of  ammonia.  Under  similar  conditions 
cobalt-salts  give  an  eosine-red  colour  and  nickel 
'aint  green,  which  can,  however,  easily  be  distinguished 
from  the  green  colour  yielded  by  copper  salts.  On 
shaking  with  hydrogen  peroxide  the  eosin-red  petroleuni 
spirit  solution  of  cobalt  naphthenate  is  coloured  an  intens< 
greenish-brown,  whereas  the  green  nickel  solution  remain* 
unaltered  (see  also  this  J.,  1910,  210).— A.  S. 

Zinc,   nicl-el  and  cobalt  ;    New  reaction   of ,   and  thi 

eh  clrolytic,  separation  of  nickel  and  cobalt.  E.  P.  Alvarf! 
Rev.  P.  Acad.  Ciena  Madrid.  1909,  8,  103—167. 
Chem.-Zeit.,  1910.  34,  Rep..  189. 

(1).  ( )>•  adding  potassium  cyanide  to  a  10  per  cent.  • 
of  cobaltous  chloride  or  cobalt   sulphate  in  boiled  water 
freshly  saturated  with  sulphur  dioxide,  a  deep  red  precipi- 
tate ia  formed, soluble  in  excess, forming  potassium  eobalto 
cyanide.  •KlCo(CN),.     This    solution    gives    char.-"  I 

ii-  with  zinc-,  nickel  and  cobalt  salts.  With  a 
excess  "l  B  solution  of  zinc  sulphate  in  sulphuron 
it  yields  an  orange  red  precipitate  of  zinc  eobalto 
cyanide.  Zn.,Oo(CN),.  which  can  be  dried  without  changi 
but  turns  violet  at  110°— 120°  C.  With  nickel  sulphate 
a  golden  precipitate  of  nickel  eobalto-cyanide.  Ni2Co(CN#] 
is  formed,  which  Incomes  green  on  drying.  Cobalt  rol 
phate  eives  a  red  precipitate  of  cobalt  eobalto-cyanide 
Co2Co(CN)6.     The   three   cobalto-cyanidcs   are   soluble   ii 
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m  cobalto  i  v .urn li  ,  i u   tin    double 

,.  K  ./.Hi  ...r\ ',..  dark  red;  k.A'it  !o(l  \  i„.  golden; 
I    k  ,CoCo(CN  i„  dark   red.     The  nicki  I  doul 

itublc  in  strong  acetic  acid,  but  the  cobalt  sail 
iv  with  difficulty,  These  reactions  may  be  used  in 
mining  the  sulphide*  precipitated  in  ordinary  qualita- 
e  analysis.     (2).    li   0  »     mm    oi  nickel  cobalto-cyanide 

- 1 1  in  a  solution  containing  ">  grms.  of  ammonium 
phatc,   in  c.o.  of  ammonia  (sp.  gr,  0-927)  and   100  o.c, 

.  and  the  solution  electrolysed  in  the  cold  with  a 
rent  of  density  DIOp— 3-40  amperes,  at  3-7 — 4  volts. 
■  niokel  i<  deposited,  free  from  cobalt,  within  two  hours. 
>i  solution  containing  I  grin,  of  the  niokel  Bait,  60  o.o. 
ammonia,  10  grms.  of  ammonium  Bulphate  and  Uhi  o.o. 
rater,  is  electrolysed  at  50  60  ( '.  with  a  current  of 
nit]  l>100=  1 — 1-5  ampere,  at  lis  volts,  both  nickel 
It  an-  deposited  together.     A.  T.  L. 


ad;    A    nxthotl   for   tht    approximati    determination   of 

imali    quantities    of- .     A.     ti.     Vernon     Harcourt. 

Soc.   Proc.    1910,  26,  82, 

grii  k  approximate  test  of  the  amount  of  sulphur  in 
il  gas  was  brought  into  use  by  the  author  many  years 
>.  The  m,^.  in  which  the  sulphur  was  presenl  a- 
jrogen  sulphide,  was  led  through  an  alkaline  solution 
lead,  mixed  with  syrup,  until  the  In-own  colour  matched 
taudanl.  Having  recently  to  arrange  for  the  cstiiuat  ion 
small  quantities  of  lea. I  which  are  breathed  in  as 
st  by  some  of  the  workers  in  potteries,  he  lias  reversed 
)  above  process,  and  estimated  the  amount  of  lead  by 
mparing  with  a  set   of  standards  the  coloration  caused 

an  excess  of  hydrogen  sulphide.  Since  the  liquid 
loured  by  lead  sulphide  fades  gradually  in  daylight, 
mdards  the  colour  of  which  is  fast, arc  made  by  mixing 
5  sulphates  of  copper,  cobalt,  and  ferric  iron,  and  diluting 
a  mixture  to  match  the  colours  given  in  a  volume  of 

e.c.  by  quantities  of  lead  varying  progressively  from 
'.  to  -J.'i  centimilligrams.  Such  dilute  solutions  are  not 
loured  on  addition  of  hydrogen  sulphide  in  presence  of 
en  a  small  excess  of  the  nitric  acid  used  for  their  extrac- 
m,  but  a  brown  tint,  paler  or  deeper  according  to  the 
antity  of  lead,  appears  on  further  addition  of  sodium 
State,  To  prevent  precipitation  of  lead  sulphide  there 
ist  be  sugar  in  the  liquid, and  but  little  agitation.  The 
terminations  are  made  by  placing  the  cylinder,  in  which 
o  lead  sulphide  has  been  formed,  on  a  sheet  of  white 
per  between  the  standards — consisting  of  the  same 
•lume  of  liquid  sealed  up  in  similar  cylinders — which  it 
embles,  and  comparing  the  depth  of  colour  of  the 
»s  which  form  the  upper  surfaces  of  the  liquids.  If, 
iple,  the  lead  sample  be  rather  darker  than  "7," 
it  not  so  dark  as  "  111."  the  conclusion  is  that  the  amount 

lead  po  sent  is  more  than  7,  but  less  than  10  ccnti- 
illigrams.  The  total  volume  of  dilute  acid  used  to 
tract  lead  from  a  weighed  amount  of  dust  or  frit  or 
Me  being  known,  and  also  the  volume  of  the  part  taken 
r  testing,  the  percentage  of  lead,  or  lead  oxide,  dissolved 
■>m  the  sample  is  calculated. 

In  the  discussion  following  Veley  pointed  out  that  in  all 
atometcr  experiments  the  personal  error  was  of  a  two- 
Id  character,  namely,  first,  that  of  one  person  with 
lOther,  and.  secondly,  that  of  one  person  with  himself 
cording  to  his  state  of  health.  The  error  from  the 
tter  was  often  gTeater  than  that  from  the  former. 


(UHgamest  ;     Volumetric    determination    of by    means 

of  potassium   permanganate.     E.    Donath.    Chem.-Zeit., 
1910,  34,  437. 

HE  author  and  Schoffel,  having  found  that  Volhard's 
ethod  gave  results  which  materially  differed  from  the 
avini.tiic  results  In  the  case  of  fcrromanganese,  devised 
modification  of  that  method  (Monatsh  f.  Chem.,  1886. 
which  essentially  fulfils  the  conditions  laid  down 
.-  Deiss  .this  J.,  1910.  456).  In  this  modification,  the 
ilution  of  the  manganese  I  after  removal  of  the  iron 
cdroxi.ie  by  means  of  zinc  oxide,  etc.)  was  treated  with 


in  axoi  is  oi  potassium  permanganat  .  the  liquid  repeatedly 
boiled,  and   thi    i  koi       oi    permanganate  titrated   wit] 
tandard  solution  of  ar u     .     i      C.  A.  W 


.  I  ntimony  ;    Volutin  trie  determination  of .     E.  Schmidt 

Chem. -Zcit.,   1010,  34,  453—454. 

tip  the  various  methods  for  the  dctet  ruination  oi  an  I  i  mom  , 
the  electrolytic  method  is  the  most  exact.  But  in  the 
absence  of  the  necessary  apparatus,  there  exist  three 
volumotric  methods,  which  tho  author  has  subjected  to  a 
comparative  examination,  using  pure  tartar  emetic. 
These  methods  are  all  based  on  the  oxidation  of  the 
antimony  from  the  antimonious  to  the  antimonic  condition. 
(I).  According  to  the  iodometric  method  tho  antimony 
salt  is  titrated  withiodine in  presence  of  sodium  bicarbonate  : 
2Sb8O,+8NaHCO,+4Ij=2Sb2O0+8NaI  +  8CO,+4H,O. 
Tho  end  point  is  not  satisfactory,  but  if  titration 
bo  stopped  on  the  appearance  of  tho  first  reddish  tint 
with  starch  paste,  as  advised  by  Presenilis,  the  results 
are  fairly  accurate  (maximum  errorless  than— 0-2  percent. 
for  the  antimony  in  tartar  emetic).  By  adding  an 
excess  of  1  c.c.  of  N  /100  iodine  and  titrating  back 
with  thiosulphato,  tho  error  may  be  reduced  to  less  than 
l i-l  )ier  cent.,  but  it  2  o.c.  of  iodine  iu  excess  bo  added, 
the  orror  is  increased  to  as  much  as  —0-4  per  cent. 
Ttie  presence  of  tin  is  a  disturbing  factor  in  this  method, 
but  its  influence  may  bo  counteracted  by  adding  a  large 
excess  of  an  alkali  tartrate.  (2).  Tho  potassium  bromatt 
method  is  carried  out  in  presence  of  dilute  hydrochloric  acid : 

2KBrOa+2Ha+3Sb,Os=2KCI+2HBr+3Sb  ,0,. 
Tho  indicator  used  is  methyl  orange,  the  pink  colour 
being  discharged  (oxidised)  when  the  end-point  is  reached. 
If  the  solution  be  not  too  dilute,  the  end-point  is 
sharp  and  the  results  are  practically  exact.  The 
bromate  solution  should  be  added  gradually,  especially 
towards  the  end.  The  presence  of  tin  and  of  considerable 
quantities  of  copper  and  iron  interferes  with  this  method. 
(3).  The  permanganate  method  is  based  on  the  reaction  : 
5SbCla+I6HCl+2KMnO,= 
5Sbas+2Ka+2Mria!+8H20. 
The  antimony  solution  is  treated  with  hydrochloric 
acid,  until  the  white  precipitate  first  formed  is 
dissolved,  and  is  then  titrated  with  standard  perman- 
ganate to  a  permanent  pink  colour  in  the  cold.  The 
presence  of  tin  salts  is  without  influence  on  the  results, 
which  are  accurate  to  witliin  01  per  cent.  :  1  c.c.  of  a 
solution  containing  5-27  grms.  of  potassium  permanganate 
per  litre  is  equivalent  to  1  per  cent,  of  antimony  in  I  grm. 
of  substance.  Methods  2  and  3  are  especially  recom- 
mended for  technical  purposes. — J.  F.  B. 

Apparatus  for  determination  of  sulphur  trioxide  in  fuming 
sulphuric  acid.     Finch.     See  VII. 


Di termination  of  sulphuric  acid  and  of  sulphur  in  pyrites 
Huybrechts.     See  VII. 


Analysis  of  sulphur  for  agricultural  purposes      (1).  Bruno. 
(2).  Collin.     See  VII. 


Determining  carbon  in  iron  and  steel  and  iron  alloys.     Hull. 
See  X 


Refraction     of     the     insoluble    fatty     acids    of    butter-fat. 
Dumitrescu  and  Popescu.     See  XII 


Determination    of    organ ir  lime    in    [beet]    sugar    products. 
Sidersky.     See  XVIL 


Determining   free    and    combined  sulphurous   acid    in   uine. 
•  See  X.V1I1. 
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Patents. 

Colours  :     Apparatus    for    use    in    intimating    the    intensity 

of    .     J.    W.     Lovibond,    Salisbury.    Wilts.     Eng. 

Pat.  23.740.  Oct.  16.  1909. 

Is  apparatus  for  estimating  the  intensity  of  colours,  more 
especially  that  described  in  Eng.  Pat.  12.807  of  1886 
(this  J.,  1 S87.  o22i.  an  extension  is  fitted  to  either  or  both 
of  the  sighting-tubes,  the  extension  being  capable  of 
angular  adjustment  and  furnished  with  a  reflector  or 
reflectors,  so  mounted  as  to  cause  the  image  of  the  object 
towards  which  the  extension  is  directed,  to  be  projected 
through  the  corresponding  sighting-tube  ;  this  enables 
objects  external  to  the  instrument  (for  example,  the 
interior  of  a  furnace)  to  be  readily  viewed,  whatever  their 
positions  relatively  to  the  observer  or  whatever  the  direction 
in  which  the  latter  may  require  to  face  or  to  point  the 
instrument.  The  extension  may  consist  of  an  elbow- 
tube,  the  inner  limb  of  which  is  fitted  to  rotate  in  axial 
alignment  with  the  sighting-tube  at  its  objective  end. 
and  a  plane  reflector,  so  mounted  at  the  elbow  as  to  be 
adapted  to  receive  and  transmit  to  the  eye-piece  of  the 
instrument  the  rays  which  pass  from  without  through  the 
outer  limb  of  the  extension  ;  or  it  may  consist  of  a  pair 
of  tubes  which  can  be  adjusted  angularly  with  reference 
to  one  another  in  the  same  plane,  the  inner  tube  of  which  is 
fitted,  as  in  the  previous  case,  to  rotate  in  axial  alignment 
with  the  sighting-tube,  and  a  plane  (metal)  reflector, 
automatically  adjustable  concurrently  with  the  movement 
of  the  outer  tube  relatively  to  the  inner  tube  and  so 
mounted  as  to  transmit  an  image  through  the  outer  tube 
to  the  eye-piece. — F.  Sods. 


Gas  analysis  apparatus;  Automatic  recording  - 
Baillet.     Fr.    Pat.    408,038,    Oct.    15, 


A.  L.  E. 


1909. 


air  current,  and  the  y-rays  from  radium  bromide  as  th 
constant  ionising  source.  It  was  found  that  the  number  c 
ions  decreased  with  the  presence  of  smoke,  dust,  misi 
or  other  centres,  to  as  much  as  one-half.  The  excess  t 
positive  over  negative  ions  was  found  to  be  due  to  th 
negative  ions  rapidly  combining  with  particles  of  smoke 
dust,  or  mist,  and  passing  through  the  apparatus  ud 
detected.  The  cause  of  the  diminution  of  the  ionisatio 
current  by  smoke  was  due  to  the  disappearance  of  th 
small  ions,  their  place  being  taken  by  large  ions  whic 
re-combine  slowly.  The  number  of  charged  cei 
the  smoke  is  not  affected  by  the  intensity  of  the  radiation 
The  presence  of  charged  or  neutral  centres  of  dust,  smoke 
or  mist  causes  a  transformation  from  small  to  large  ions 
so  that  the  total  number  may  be  increased  and  the  DOE 
ductivity  diminished.  These  centres  also  tend  to  increase 
the  predominance  of  a  charge  of  one  kind  in  air,  and  thi 
must  have  an  important  influence  in  the  variation  of  th 
potential  gradient  and  in  the  production  of  thunder, 
storms. — J.  H.  J. 


The  apparatus   is   constructed  entirely  of   metal   and   is 
adapted  to  record  automatically  the  percentage  of  carbon 


Trade  Report. 

Census  of  Production  (1907).    Preliminary  Tables  svmmari 
sing  the  results  of  the  returns  receired  under  the  C< 
Production  Act,  1906.     [Cd.  5162.]     1910.     Price  7Jd 

The  following  short  statement  shows  for  the  Unitee 
Kingdom  as  a  whole  the  gross  output,  the  cost  of  material 
used,  the  amount  paid  for  work  given  out  to  other  firms 
the  "  net  output  "  as  above  defined,  the  number  employed 
and  the  net  output  per  person  employed  for  the  chemica 
industries  covered  by  the  present  Report : — 


Gross  output. 

Selling 

value  or 

value  of 

work  done. 

(1) 


Materials 
used. 
Cost. 


(2) 


Work  given. 

out. 

Amount 

paid  to 

other  Arms. 

(3) 


Xet  output. 
Excess  of 
column  (1) 
over  columns 
(2)  and  (3) 

(4) 


Persons 

employed 

(except  out- 

workers). 

Total. 

(5) 


Net  output 
per  person 
employed 
(excluding 
out-workers). 

(6) 


Bleaching,     dyeing,     printing,     and     finishing 
factories  and  workshops      

Chemicals,  coal-tar  products,  drugs,  and  per- 
fumery factories  and  workshops   

Paint,  colour,  and  varnish  factories 

Soap  and  candle  factories 

Seed  crushing  factories    

Oil  factories  (other  than  seed  crushing)     

Fertilizer,    glue,    sheep-dip,    and    disinfectant 
factories  and  workshops     

Matoh  and  firelighter  factories  and  workshops  . . 

Ink,  gum,  and  sealing  wax  factories   

Salt  mines,  brine  pits,  and  salt  factories      

China  and  earthenware  factories  and  workshops 

Brick  and  fireclay  factories    


17,782,000 

23,447,000 

8,380,000 

11,723,000 

12,838,000 

8,072,000 

5,690,000 

851,000 

799,000 

644.000 

7.534.000 

7,703,000 


7,172,000 

13,974,000 
5,711,000 
8,925,000 

11,508,000 
5,060,000 

3.756.000 

443,000 

382,000 

340.000 

2.854.00O 

2,643,000 


£ 
241,000 
9,000 


81,000 


10,369,000 

9,464,000 
2.669,000 
2,798,000 
1,330,000 
1,012,000 

1,934.000 

408,000 

417,000 

304,000 

4.596,000 

5,060,000 


102,611 

51,088 

13,476 

17,889 

7,629 

5,276 

12,028 

4,229 

1,310 

4,511 

67,870 

63,287 


101 

185 
198 
156 
174 
192 

161 
96 

318 
67 
68 
80 


dioxide  in  flue  gases  at  frequent  intervals.  The  analysis 
is  said  to  be  effected  rapidly  and  the  apparatus  may  be 
fixed  in  the  boiler-house.  The  arrangement  is  such  that, 
after  absorption  of  carbon  dioxide  by  potash  solution,  a 
pen  records  the  result  of  each  such  absorption  on  a  disc 
moved  by  clockwork. — A.  T.  L. 


XXIV—  MISCELLANEOUS  ABSTRACTS. 

Ionisation  of   air ;    Effect    of   dust    and    smoke    cm    

A.  S.  Eve.     Phil.  Mag.,    1910,    19,    657—673. 

Experdiests  were  made  on  the  ionisation  of  air  in  its 
natural  condition,  using  Ebert's  apparatus  with  a  constant 


Chemical    imports    into    Canada.     Oil,    Paint,    and    Drug 

Rep.,  May  2,  1910.  [T.  R] 
The  imports  of  drugs,  chemicals,  and  dyes  into  Canada 
during  the  fiscal  year  1908-09  amounted  to  $9,133,132, 
imported  from  the  following  countries  : — United  States 
$5,837,545;  United  Kingdom,  $2,016,629;  Germany 
$259.064 ;  France,  $254,485 ;  Chile.  $1 75,551  ;  Italy 
$156.498 ;  all  other  countries.  S433.360.  Most  of  the 
goods  under  this  head  arc  on  the  free  list,  the  dutiable 
ones  being  proprietary  medicines,  the  acids,  alcoholie 
preparations,  and  opium.  The  following  classes  are 
included  in  the  total  imports  : — Aniline  and  coal  tar  dyes. 
$306,380 ;  brimstone  and  sulphur.  $426.569 ;  cream  oi 
tartar  and  crystals,  $230,264 ;  extracts  of  logwood 
fustic,  oak.  etc.,  $648,142;  gums,  $2,318,869;  opium 
crude,  $175,903;    sodas  of  all  kinds,  $1,297,788. 
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Books    Received. 


( '.iM'Kiiii'TinN  a  lEtide  des  Akuii.es  et  de  la  Cera- 
KIQUE.  Par  MM.  Chantepic,  Chnpny,  Cou|>cau, 
ir.  Lavozard.  Lavillc,  I/-  Chatelier,  Granger, 
Holborn,  Hcoht.  Saglio,  Sherzer,  Vogt,  Wien,  Zachokke, 
etc.  Siege  ili'  In  Socictc  d' Encouragement  pour  l'lnd. 
Nat.,  ruo  de  Rennee,  44,  Paria,  1900.     Price  I-'r.  25. 

Quarto  vol.  containing  020  pages  of  subject  matter, 
numerous  illustrations,  and  a  table  of  contents.  The 
following  papers  and  treatises  are  given  by  the  authors 
famed,  being  Momoires  which  have  apjioared  from  time 
to  time  in  the  Hull,  de  la  Soc.  d' Encouragement  pour 
I'Industrie  Nat. 

1'it  ANTBPI1 :  The  dilatation  of  ceramic  pastes.  P. 
ChaPI'y  and  A.  Le  Chatelier  :  Coloration  of  ]>orcelain 
enamels.  Lk  Oiiatelikr  :  (i ),  Action  of  heat  on  quartz, 
(ii  '.  Studii's  in  ceramic  archeology,  (iii).  Action  of  heat  on 
quartz,  (iv),  Dilation  of  ceramic  pastes,  (v).  Some 
physical  properties  of  ceramic  pastes.  Coupeau:  Studies 
on  the  dilatation  of  ceraniie  pastes.  E.  DaMOI  .: 
Studies  of  ceramics  for  the  manufacturers  of  porcelain 
at  Limoges.  A.  Granges:  (i),  Production  of  a  tungsten 
blue.  (ii).  (era  mica  in  Germany.  R.  Gelth  :  Some 
continuous  muffles.  Hecht  :  (i),  Shrinkage  of  ceramic 
pastes,  (ii).  Union  of  pastes  and  ceramic  surfaces,  (iii). 
Tests  of  clays  in  the  laboratory  of  Seger  and  Cramer. 
tension  of  Seger's  scale.  Holborn  and  W.  Wien  : 
ring  high  temperatures.  E.  Lavezard  :  Contribu- 
tion to  the  study  of  French  clays.  Laville  :  Geological 
Body  of  the  position  of  French  clays.  Saulio  :  Studies 
of  enamels  of  high  dilatation,  etc.  G.  Vogt  :  (i),  Com- 
position of  clays,  (ii).  Investigations  of  Chinese  porcelains. 
(iii),  Copper  reds  on  porcelain,  (iv),  Seger's  porcelain. 
(v).  Observations  during  a  study  of  the  ceramic  paste 
dilatations  of  M.  Coupeau.  B.  Zschokke  :  Researches 
ou  the  plasticity  of  clays. 

Supplementary  volumes  presented  with  the  Fifth 
Report  of  the  Commissioners  appointed  to  inquire 
and  report  what  methods  of  treating  and  disposing 
of  Sewage  may  properly  be  adopted  (including 
any  liquid  from  any  factory  or  manufacturing 

PROCESS). 

Methods  of  Treating  and  Disposing  of  Sewage. 
Appendix  IV.  Memoranda  on  Special  Investigations 
and  Experiments  by  Officers  of  the  Commission,  to- 
gether with  Reports  by  Dr.  J.  A.  Voelcker  and  Mr. 
T.  H.  Miildlcton  on  Manurial  Experiments  with  Sewage 
Sludges.  [Presented  to  both  Houses  of  Parliament  by 
Command  of  His  Majesty]  Wyman  and  Sons,  Limited, 
109,  Fetter  Lane.  London.  E.C..  and  32,  Abingdon 
Street.  Westminster,  S.W.  Oliver  and  Boyd,  Tweedale 
i.  Edinburgh.  E.  Ponsonbv.  116,  Grafton  Street, 
Dublin.  1910.  Price  7s.  fid.  [See  also  this  J.  1908, 
1135.] 

Quarto  volume  [Blue  Book]  containing  474  pages  of  subject 
matter,  devoted  to  the  following  subjects: — I.  Method  of 
expressing  or  measuring  "  strength  of  sewage  as  affecting 
purification,  [G.  McGowan].  II.  Estimation  of  work  done 
by  sewage  filters,  and  on  the  comparison,  in  this  respect, 
of  different  types  of  filter. treating  different  sewage  liquors, 
('.-  McGowan  and  Colin  C.  Frve].  Experiments  at 
Accrington  on  the  treatment  of  strong  and  weak  sewage 
liquors  on  percolating  filters  and  contact  beds,  [McGowan 
and  Frye].  Washing  out  of  a  jiercolating  filter  with 
water.  [McGowan,  Frve  and  Girvan].  Action  of  certain 
nitrifying,  oxidising,  fermentable,  and  disintegrating 
solutions  on  the  accumulated  Bewage  solids  in  contact 
beds,  [McGowan,  A.  C.  Houston  and  Frye].  Manurial 
value  of  sewage  sludges,  [Voelcker.  and  Middleton].  Sterili- 
sation of  sewage  effluents.  [Houston].  Sterilisation  of  the 
Lincoln  water  supply.  [Houston  and  McGowan].  "  Oxy- 
chloride  "  experiments  at  Guildford,  [A.  C.  Carter].  Dork- 
ing Experimental  Station.  [Richards].  Comparative 
treatment  of  septic  tank  liquor  and  precipitation  liquor  at 
Rochdale  by  filtration  through  percolating  filters  of  coarse 


material,  [McQowan  ami  Frye],  Experiment!  at  Qford 
on  (a)  Relative  efficiency  of  deep  ami  shallow  Biters  ;  and 
hi  Digestion  of  sewage  in  a  septic  tank,  [MoGowan]. 
Quantitative  experiments  on  Bludge  digestion  in  aeptii 
tanks  at  Dford  and  Exeter,  [McQowan,  Houston,  Frye  and 

Kershaw].  Laboratory  experiments  on  the  biological 
purification  of  sewage,  [Houston],  Bacteriological  ex- 
amination of  sewage  and  •  Itl n.  nt  ■  from  the  Bradford, 
llford,  Ix'eds,  and  Manchester  Sewage  Works,  [Houston]. 
Number  and  biological  characters  of  H.  coli  in  normal 
human  faeces,  in  sewage,  and  in  sewage  effluents,  |  Houston]. 
Experiments  at  Oldbury  by  Prof.  Perry  Frankland  and 
II.  Silvester  on  the  treatment  of  the  Oldbury  sewage, 
Frye].  Effect  of  different  precipitant-  on  septic  tank 
liquor  as  regards  the  subsequent  rate  of  absorption  of 
atmospheric  oxygen,  [MoGowan  and  Qirvan.] 

KoixoincHEMisciiE  Beiiieftk  (Erganzungshefte  zur 
Kolloid-Zeitschrift ).  Monographien  zur  rcinen  mid 
angewandten    Eolloidchemie.     Herausgegeben   von  Dr. 

Wo.   Ostwald.      Bd.    1.      Hefte  ti_7. 

Die  Brown'sciie  Biiwi.i  i  <:  rsu  hie  w  aiiki:  KxisteHZ 
deh  Molecule,  .lean  Perrin.  Theodor  Steinkopf'a 
Verlag,   Dresden,    mill.      Price   M.    1.20. 

Svn  volume,  containing  300  pages  ,,f  subject  matter,  with 
seven  illustrations. 

Tin:  Quality  of  Surface  Waters  in  the  United 
States.  Part  I. — Analyses  of  waters  east  of  the  one 
hundredth  meridian.  By  R.  B.  Dole.  Government 
Printing  Office,  Washington.  1900.  Department  of  the 
Interior.     United    State,   Geological    Survey. 

The  volume  contains  119  pages  of  subject  matter,  and  an 
alphabetical  index  of  subjects.  The  leading  subjects  are  : 
— I.  Methods  of  examination.  II.  Preparation  of  solu- 
tions. III.  Departures  from  regular  procedures.  IV. 
Probable  accuracy  of  estimates.  V.  Error  of  combining 
values.  VI.  Relation  between  total  solids  and  percentage 
of  error  ;  between  source  and  percentage  of  error  ;  and 
between  amount  and  percentage  of  error.  VII.  Method 
of  expressing  analytical  results.  VIII.  Location  of 
sampling     stations.     IX.  Analytical     results. 

The  results  of  over  5000  mineral  analyses  are  given  of 
water  from  the  principal  rivers  of  the  United  States  east 
of  the  Rocky  Mountains. 


Patent  List. 


Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  In  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  OflVe  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT;    MACHINERY. 
Applications. 

10,903.  Diver.  Apparatus  for  drying  wet  materials. 
[U.S.  Appl..  May,  4,  190!).]*     May  3. 

10,953.   Epstein.     Distillation.     May   3. 

11,063.  Greenhalgh.     DistUling  apparatus.     May  4. 

11,078.  Newton  (Bayer  und  Co.).  Crushing  or  pul- 
verising apparatus.     Mav  4. 

11,288.  Scott,  and  Scott  and  Co.,  Ltd.  Combined 
digesting  and  drying  apparatus.     May  6. 

11.343  and  11,344.  Ore  Concentration  Co.  (1905).  Ltd. 
(Elmore).  Separation  of  constituents  of  mixtures  by 
selector  processes  of  concentration.     May  7. 

11.411.  Orten-Boving.  Compressing  air  or  other  gases. 
Mav  9. 
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11,461.  Schneider.  Apparatus  for  liquefying  gases  for 
demonstration  purposes.  [Gar,  AppL,  June  8.  1009]* 
May  D. 

11,546.  Martin,  and  Matthews  and  Yates.  Ltd. 
Apparatus  for  treating  materials  with  gases.     May  10. 

11.72".  Thomson  and  FitzGerald.  Furnaces.  [U.S. 
AppL,  Mav   13.   1900.]*     Mav   11. 

11.730.  "Brcdin. Crawford.  Apparatus  for  distilling, 
concentrating,  and  evaporating.     May   11. 

11,787.  Burst vn.  Manufacture  of  plate  condensers. 
[Ger.   AppL,  May   12.   1000.]*     Mav   12. 

11,8001  Oowper-Oolea.    Precipitation  of  smoke.     May  12. 

11,824.    Epstein,      Instillation  or  rectification.     May  12. 

Complete  Specifications  Accepted. 

lo. 771  [1900).  Morgan  Crucible  Co.,  and  Spiers.  Cru- 
cibles.     Mav   11. 

11.406  (1909).  Ashton  (Horsfield).     See  under  X. 

14.233  (1909).  Calvert.  Rotary  apparatus  for  pumping 
or  propelling  liquids  and  gases.     May  11. 

19.295  (1909).  Brown.  Boveri,  et  Cie.  Condensing 
plants.     May  11. 

23,038  (1909).  Topfer.     See  under  XIX. 

30.303  (1909).  Gobbi.  Apparatus  for  filtering  liquids. 
May  11. 

433  (1910V  Wilson.  Apparatus  for  filtering  liquids. 
Mav  19. 


II.— FUEL;    GAS;    MINERAL   OILS   AND   WAXES. 

DESTRUCTIVE  DISTILLATION  ;    HEATING  ; 

LIGHTING. 

Applications. 

10.829  British  Thomson-Houston  Co.  (General  Electric 
Co.).     Electric  conductors  of  refractory  metal.*     May  2. 

10.841.  Tavernier  and  Laffargue.  Manufacture  of  nuts 
or  briquettes  of  fuel.*     May  3. 

10.871  and  10.873.  Harrison.  Manufacture  of  filaments 
for  incandescent  electric  lamps.     May  3. 

11.004.  Burridge.     Production  of  artificial  fuel.     May  4. 

11.115.  Fitzpatrick  (Piette  et  Cie.).  Distribution  of  gas 
and  air  in  regenerative  coke  ovens.*     May  5. 

11.150.  Still  and  Sons,  Ltd..  and  Adamson.  Manu- 
facture of  incandescent  gas  mantles.     May  5. 

11.364.  Falding  and  Cathcart.     See  un'dtr  VII. 

11,415.  Kitsee.  Metallic  filaments  for  electric  lamps.* 
May  9. 

11,444.  Clerk.  Bickerton,  and  Bradley.  Gas  producers. 
May  9. 

11,459.  Williams.  Manufacture  of^  incandescent  man- 
tles.*    May  9. 

11,491.  Bowing.  Retorts  for  use  in  making  water-gas. 
[Comprised  in  No.  12.583.  May  27.  1909.]    May  9. 

11.751.  Walter.     Coke  process.     May  12. 

11.801.  Cowper-Coles.  Manufacture  of  smokeless  fuel 
briquettes.     May  12. 

12.013.  Crossley  and  Rigby.  Working  ammonia-re- 
covery producer  gas  plants  in  conjunction  with  fuel 
briquette  plants.     May  14. 

Complete  Specifications  Accepted. 

2813  (1909).  Williams.  Treatment  of  burnt  residues 
obtained  by  burnine  the  spent  oxide  of  gas-works.     May  11. 

10.485  (1909).  Schniewind.  Charging     coke     ovens. 

Mav  11. 

16.243  (1909).  Kolnische  Maschincnbau  A.-G.,  and 
Wegescheidt.     Gas  purifiers.     May  11. 

20.504  (1909).  Simonin.  '  Utilisation  of  the  waste  of  the 
purification  of  illuminating  gas.     May  11. 

29,239  (1909).  Gravins.  Electrodes  for  electric  arc 
lamps.     May  19. 


11,223.  Mylcr.  and  Levinstein,  Ltd.  Production  of 
intermediate  products  from  carbazole.     May  6. 

11.440.  Meister,  Lucius,  und  Briining.  Manufacture  of 
anthraquinone  derivatives.  [Ger.  AppL,  Mav  10,  1909.]* 
May  9. 

11.472.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  anthraquinone  and  derivatives  thereof. 
Maj   9. 

11.478.   Flnrscheim.    Xitro-derivatives  of  aniline.    May  9. 

11,804.  Meister,  Lucius,  und  Binning.  Manufacture  of 
^-anthraquinone-urca  chloride.  [Ger.  April..  Mav  12, 
1909.]*     May  12. 


IV.— COLOURING  MATTERS  AND  DYES. 


Applications. 


11.044.  Bloxam  (Act.  Ges.  f.  Anilinfabr.).  Manufacture 
of  hair  dyes  and  their  application.     May  4. 

11.172.  Newton  (Bayer  und  Co.).  Manufacture  of  azo 
dyestuffs.     May  5. 

11,473.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  compounds  and  colouring  matters  of  the 
anthracene  series.     May  9. 

11.877.  Levinstein,  and  Levinstein,  Ltd.     Manufacture  | 
of  azo  dyestuffs.     May  13. 

11,946  and  11,947.   Le  Sueur.    Manufacture  of  substam 
used  in  the  manufacture  of  dyes.     May  13. 

11,993.  Read  Holliday  and  Sons,  Ltd..  Turner,  and 
Dean.  Manufacture  of  direct  dveing  cotton  dyestuffs. 
May  14. 

Complete  Specifications  Accepted. 

11.253  (1909).  Newton  (Bayer. und  Co.).  Manufacture 
of  azo  dvestuffs  and  process  of  developing  them  on  the 
fibre.     M'ay  19. 

11,590  (1909).  Clans  and  Co.,  and  Claus.  Manufacture 
of  black  colouring  matters  containing  sulphur.     May  19. 

21.579  (1909).  Johnson  (Kalle  und  Co.).  Manufacture 
of  reduction  products  of  acenaphthenequinonc  and  leuco 
compounds  of  vat  dyestuffs.     May  11. 

23.532  (1909).  Bloxam  (Act. -Ges.  f.  Anilinfabr.).  Manu- 
facture of  azo  colouring  matters  and  pigment  colours 
therefrom.     Mav  11. 

23.738  (1909)1  Bloxam  (Act. -Ges.  f.  Anilinfabr.).  Manu- 
facture of  monoazo  dyestuffs  for  chrome  mordanted  wool. 
May  11. 

V— FIBRES;    TEXTILES;     CELLULOSE;     PAPER. 
Applications. 

11.077.  Newton  (Bayer  und  Co.).  Apparatus  for 
coating  threads,  wires,  ribbons,  etc.     May  4. 

11,374.   Dickson.  Manufacture    of    impermeable    or 

waterproof  fabrics.*     May  7 

11.430.  Freitag.  Paper    for    duplicating    purposes.*! 

May  9. 

11.591.  Eck.  Protective  coatings  or  films  for  fabrics. 
May  10. 

11.729.  Fabr.  dc  Soie  Artific.  de  Tubize.  Collecting  the 
vapours  of  the  volatile  solvents  used  in  making  artificial 
silk.     [Fr.   Appl..  May   12,   1909.]*     May  11. 

11,895.  Carre.  Treatment  of  straw,  dried  gTasses,  etc. 
May  13. 

Complete  Specifications  Accepted. 

11.340  (1909).  Hart.  Oil  admixture  f<  r  use  in  a  ater- 
proofine  compositions.     May  19. 

29.480  (1909).  Kuess.  Manufacture  of  paper  pulp  from 
the  fruit  of  trees  of  the  cocoanut  tribe.     May  11. 

4067  (1910).  Bloxam  (Curtius  und  Co.)'.  Dyeing  and 
sizing  paper.     May  11. 


III.— TAR  AND  TAR  PRODUCTS. 
Applications. 

10.931.  Major.  Manufacture  of  oils  from  coal  tars,  etc., 
and  a  pitch  free,  or  relatively  free,  from  uncombined 
carbon.     May  3. 


VI. 


-BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHIXi ;. 


Applications. 
10.792.   Roberts  and  Turner.       Bleaching  textile  fibres, 
etc.     May  2. 
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10,811.  Chambers  and  Moffatt.     Bleaching  and  oleani 
:.ii  and  linen  with  cold  water.     May  3. 

II. nit     Bloxam      \  ■<:.*.    f.    Anilinfabr.).     See    und* 
IV. 

11,066  and   11.050.   Undau     und     Co.,     and      Kreidl 
Loading  -'tW.     [Austrian  Appls.,Junc  15,  1909  |*     May  4. 

11,182.   Eicken.     Device   for  dyeing    pieces  of   fabric.* 
Km   B 

11,249    Ei  k.     Pri  due  i  ii  n  ol  n  high  gli  si  on  fabrii  b,  etc. 

11,843.   Burn,   U I,  and   Wood.        Rendering   fabrics 

igainsl   water,  aoid,  air,  oil,  etc.     May  13. 

i..\ui.iti   Spxctjii  ltiomb  a.  i  i  itkh. 

11,253     1909     Newton  (Bayer  und  Co.).    See  tinier  IV. 
i  mraj      Mi  ister.    Lucius,   und    Briining). 
Production  ol  coloured  woollen  effects  in  unions.     May  11. 
4007  (MHO).  Bloxam  (Curtius  und  Co.).    Se<  iiruierV. 


VII.-ACIDS  ; 


ALKALIS:    SALTS 
ELKMKNTS. 

Applications. 


NON-METALL1C 


10,765.  Price.  Manufacture  of  nitrate,  nitrite,  sulpho- 
nitrate  or  -nitrite  of  lime,  soda,  nr  potash.  [Comprised  in 
N'n     1O.104.   April   29.    1909.]     May   2. 

10,815.  Collett  and  Eckardt.  Converting  calcium  cyan- 
amide  into  nitrate  of  lime.  [Appl.  in  Norway,  May  ;i. 
1909.]*     May  2. 

11,033.  Internat.  Salt  Co.,  Ltd.,  and  Roys-ton.  Manu- 
facture of  salt.  [Comprised  in  No.  10.517.'  May  4.  1909.] 
May  4. 

11,112.  Hargreaves.  Manufacture  of  soda  and  ammon- 
iaeal    salt*.      May    5. 

11,175.   Seward  and  others.     See  under  X. 

11,364.  Falding  and  Cathcart.  Recovery  of  valuable 
constituents  from  iron  pickling  liquor  and  gas  liquor.* 
May  7. 

ll.s7S.   Lane.     Hydrogen  producing  apparatus.   May  13. 

11,906.  Cassella  und  Co.  Manufacture  of  andydrous 
sodium  hvdrosulphite.  [Fr.  Appl.,  May  15,  1909.]* 
May   13. 

11,939.  Moressee.  Extraction  of  magnesia  from  mag- 
i  ks.*     May  13. 

12,013.   Crossley  and    Rigby.     See  under  II. 

('.  >mplete  Specifications  Accepted. 

2813  (1909).   Williams.     Se<    under  II. 

10,617  (1909).  International  Salt  Co.,  and  Royston. 
Manufacture  of  salt.     May  19. 

11.12s  [190!)).  Moritz.  Apparatus  for  making  sulphuric 
aoid.     May   1!'- 

11.274  ("1909).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).     Production  of  nitrates.     May   19. 

19,920  (1909).  Canilla.  Manufacture  of  sodium  sul- 
phate, hydrogen,  and  iron  oxide.     May  19. 

14  (1909).  Cher.i.  Fal.r.  Griesheiin  Elektron.    Manu- 
facture of  anhydrous  caustic  potash.     May  11. 

30.339  (1909).  Soc.  pour  1'Utilisation  de  l'Air  et  de  ses 
Derives.     Purification  of   barium   carbonate.     May    19. 

408(1910).  Luckow.  Electrolytic  manufacture  of  salts 
of  heavy  metals.      May   19. 

779  (1910).  Cathy.     Treatment  of   dolomite.     May  11. 


VIII.— GLASS  ;    CERAMICS. 

Application. 

10,930.  Kent.     Production  of  silica  glass.     May  3. 

10,966.  Dressier.  Production  of  glazed,  enamelled,  or 
analogous  surfaces  on  tiles,  bricks,  metal  sheets,  etc. 
May  3. 

11.419.  Meszaros.  Process  for  silvering  glass,  etc. 
May  9.  B    s— < 


IX— BUILDING  MA'i  BR]  US. 

\lTI  [I    ITII 


10,966    Di 

1 1,926.  Mendi  i. 

May    IS. 


8l  I     U  nil'  r    V  I  I  I 

Manufai  hire    ol 


building    mati  rial 
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KI.Ki  TR0  METALLURGY. 


APPLII    LT10 


[Belg. 


10.7S2.   De  Spirlct.      Furnaces  for  roasting 
Appl..  May  5,  1909.]*     May  2. 

10,929.  Hoover,  and  Mineral  Separation,  Ltd.  Ore 
&  noentration.     May  3. 

11.175.  Seward,  von  Kugelgeu,  and  von  Bidder.  Electro- 
lytic  production  of  light  nutals,  particularly  sodium. 
[U.S.  Appl.,   May   10,  1909.]*     May  5. 

11.287.   Canning.        Apparatus  for  electroplating 
articles.     May  6. 

11.343  and  11,344.  Ore  Concentration  Co.  (1905),  Ltd. 
(Elmore).     See  under  I. 

11,466.  Keegan,  and  Dunlop  Pneumatic  Tyre  Co.,  Ltd. 
Electroplating  metal   surfaces.      May  9. 

11.714.  Heathcote,  and  Rudee-Whitworth,  Ltd.  Pre- 
venting rusting  and  oxidation  of  iron  and  steel.     May  11. 

11,803.  Demel.     Substitute  for  gold  leaf.     May  12. 

11.807.  Sieurin.  Recuperating metalafrom ores.*  Mayl2. 

11,832.  Simpson.  Purification  and  alloying  of  metals. 
May  12. 

11.S39.  Marks  (Armstrong  and  Co.).  Cementation  of 
iron,  steel,  and  alloys  of  steel.*     May  12. 

11.840.  Butterfield.  Obtaining  zinc  from  its  com- 
pounds.    May  12. 

11.809.  Stock.  The  dual  system  of  Bessemer  con- 
verters.    May  13. 

Complete  Specifications  Accepted. 

7811  (1909).  Maccallum.    Manufacture  of  steel.  Ha]  11. 

10,352  (1909).  Gopfert.  Recovering  copper  from  waste 
liquors  produced  in  pickling  metals.     May  11. 

10,665  (1909).  Cowper-Coles.  Elcctrodeposition  of  iron. 
May  11. 

11.400  (1909).  Ashton  (Horsfield).  Apparatus  in  which 
wet  crushing  is  employed  for  extracting  metals  from  ores. 
May  19. 


XL— ELECTRO-CHEMISTRY. 
Applications. 

10,917.  Frantzen.  Electric  furnaces.  [Appl.  in  Nor- 
way. May  5.  1909.]*     May  3. 

11,175."     Seward  and  others.     See  under  X. 

11.093.  Billiter.  Electrolysis  of  liquids.  [Austrian 
Appl..  July  12,   1909.]*     May  11. 

11,710.  11,717,  and  11.718.  Thomson  and  FitzGorald. 
Electric  furnaces.     [U.S.  Appls.,  May  13.  1909.]*     May  11. 

11.837.  Estclle.  Depolarising    agents    for    electric. 

batteries.     [Swedish  Appl..  May   13,   1909.]*     May  12. 

Complete  Specifications  Accepted. 

ln.791  (1909).  Sehauli.  Electrolyte  for  galvanic 
batteries.     May   11. 

408  (1910).   Luckow.     See  undir  VII. 


XIL— FATS;  OILS:  WAXES. 
Applications. 

11.874.  Wilson.      Detergents.      May   13. 
11.953.  Fattinger.     Manufacture  of  soap.*     May  13. 
12.044.  Braun.     Process    for     making    artificial     lard. 
May  14. 
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Complete  Specifications  Accepted. 

16,260    (1909).  Johnson    (Badische    Anilin    und    Soda 
Fabrik).     Decolorising  glycerin.      May   19. 
27,006.  (1909).  Little.  '  See  under  XIX. 


XIII.— PAINTS ;   PIGMENTS;    VARNISHES; 
RESINS 

Complete  Specifications  Accepted. 

23.532  (1909).  Bloxam  (Act. -C.es.  f.  Anilinfabr.).  See 
under  IV. 

1800  (1910).  Terrisse  and  Coffignier.  Manufacture  of 
paints.     May  11. 


XIV.— INDIA-RUBBER  ;  GUTTA-PERCHA. 
Applications. 

10.942.  Pfleumer.  Manufacture  of  froth-  and  sponge- 
structures  of  rubber,   guttapercha,   and    balata.     May   3. 

11,391.  Milne.  Treatment  of  waste  and  rejuvenated 
rubber.     May  9. 

11,576.  Thame.  Apparatus  for  treating  raw  rubber. 
May  10. 

Complete  Specifications  Accepted. 

12,424  (1909).  Wildermann.  Manufacture  of  ebonite 
capable  of  resisting  the  action  of  chlorine.     May  11. 

22,607  (1909).  Scholz.  Process  for  obtaining  pure 
caoutchouc,  guttapercha,  etc.     May  11. 

23,308  (1909).  Collier.  Manufacture  of  flexible  material 
from  indiarubber,  etc.     May   11. 


XV.— LEATHER;  BONE;  HORN;  GLUE. 
Application. 

11,345  (1909).  Vulcano  Tanning  and  Machine  Co. 
Tanning  or  like  treatment  of  hides  or  skins.  [Ger.  Appl., 
May  7,  1909.]*     May  7. 

Complete  Specifications  Accepted. 

10,667  (1909).  Spigno.  Treatment  of  tanned  hides  and 
skins.     May  19. 

28,297  (1909).  Utley.  Clarifying  and  decolorising  gela- 
tine and  glue  liquors.     May   19. 


XVI.— SOILS;   FERTILISERS. 
Application. 

11,740.  Rowlands.      Manufacture    of   artificial    manure. 
May  12. 

XVII — SUGARS;  STARCHES;  GUMS. 
Complete  Specification  Accepted. 

24,589  (1909).  Ewen  and  Tomlinson.      Producing  from 
lignocellulose  fermentable  sugar.     May  11. 


XVIII.— FERMENTATION  INDUSTRIES. 
Applications. 

10,818.  Berry.  Brewing  beer  and  other  fermented 
beverages.     May  2. 

11,047.  Faulkner.     Mashing  of  malt.     May  4. 

11,060.  Wooldridge.     Brewing.     May  4. 

11,545.  Green.  Treatment  of  malt  for  brewing  purposes. 
May  10. 

12,046.  Finlay.     Manufacture  of  beer  or  stout.     May  14. 


Complete  Specifications  Accepted. 

24,589  (1909).  Ewen      and      Tomlinson.      See      unde 
XVIL 

27,360  (1909).  Braasch.     Production  of  yeast.     May  11 

29,114(1909).  Braasch.     Production  of  yeast.     May  11 


XIX— FOODS.     WATER  PURIFICATION; 
SANITATION. 

Applications. 

11,938.  Neff     and     Brandes.     Treatment     of     liquid 
[Addition   to   No.    12,258  of   1907.]    May  13. 
12,044.     Braun.     See  under  XII. 

Complete  Specifications  Accepted. 

10,261  (1909).  Spencer.  Materials  for  purifying  ai 
May  11. 

14,931  (1909).  Tildesley,  Ritchie,  and  Watkins.  Proce.' 
for  improving  flour.     May  11. 

19.483  (1909).  Hindle,  Whitaker,  and  Knewstub 
Treatment   of  sewage  sludge.     May   10- 

20,215  (1909)  Evers.  Destroying  the  toxic  constituen 
of  coffee  beans,  etc.     May  11. 

23,038  (1909).  Topfer.  Condensing  or  drying  milk  I 
other  mixtures  of  liquids  and  solids.     May  11. 

27,006  (1909).  Little.  Manufacture  of  a  cleansing  fhi 
for  use  as  a  sheep  dip  or  for  disinfecting,  etc.     May  19. 

481  (1910).  Neumann.  Manufacture  of  cocoa  powde 
May  11. 


XX.— ORGANIC     PRODUCTS;     MEDICINAL    SU) 
STANCES;    ESSENTIAL    OILS. 

Complete  Specifications  Accepted. 

25,357  (1909).  Chem.  Fabr.  auf  Action,  vorm.  '. 
Schering.  Manufacture  of  curative  agents  from  the  spta 
of  animals.     May   11. 


XXL— PHOTOGRAPHIC    MATERIALS    AND 
PROCESSES. 

Applications. 

11.527.  Saalburg.  Production  of  multicolour  phot 
gravures.  [U.S.  Appl.,  Nov.  16,  1908.  Comprised  in  K 
22,776  of  1909.]*     May  10. 

11.528.  Saalburg.  Production  of  multi-colour  phot 
gravures.*     May  10. 

11.529.  Saalburg.  Preparation  of  photo-mechani( 
printing  surfaces.*     May  10. 

11,610.  Leighton  and  Babcock.  Photographic  pap 
[U.S.  Appl.,  May   10,  1909.]*     May  10. 

Complete  Specifications  Accepted. 

10,611  (1909).  Berthon.  Three-colour  photograp! 
processes.     May  11. 

XXII.— EXPLOSIVES ;    MATCHES. 

Application. 
11,365.  Claessen.     Manufacture  of  smokeless  powder 

Complete  Specifications  Accepted. 


May  7 


11,179  (1909).     Bowen.     Explosives.     May  11. 
12,988  (1909).  Burgess.     Composition    for    neutralisi 
the  fumes   produced   by   blasting.     May   11. 


XXIII.— ANALYTICAL   PROCESSES. 
Applications. 

11,521.  Woodroffe.  Apparatus  for  automatically janal 
ing  a  gas  or  gaseous  mixture  volumetrically,  and  record  ; 
the  same.     May  10. 
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lOt.    ii  w:l;\     mi  VESTER  IS     I  HE   i  ll  UB. 


CORROSION  OF  INDUSTRIAL  IRONWORK. 

HV    \.    B.   \\\i:\i»    vs  n   \v.   s.    DAVIT. 

\\  e  thought    that   a  short    paper   dealing    with   some 
the    most     important     cases     of    corrosion    of    iron 
whi  >me  under  our  notici    would  stimulate  other 

workers  to  publish  their  experiences  and  bo  ventilate  a 
matter  of  extreme  interest  and  importance  to  those  con- 
I  with  the  chemical  and  engineering  industries, 
idcring  its  importance,  the  literature  on  the  subject 
•i  industrial  corrosion  of  iron  appears  to  be  very  scanty  : — 
i:  Petit  (Compt,  rend.,  IS'.Ki.  123  1278;  this  J.,  1897, 
128)  mentions  that  iron  is  acted  upon  by  very  dilute 
•orations  of  calcium  chloride,  sodium  chloride,  potassium 
sulphate  and  calcium  nitrate,  and  that  the  action  becomes 
more  pronounced  in  the  presence  of  carbon  dioxide. 
t'arulla.  in  a  paper  on  the  "  Corrosion  of  iron  by  raw  tar." 
read  before  the  Nottingham  Section  of  this  society  (this 
l  .  1896,  325).  calls  attention  to  two  bolts  taken  out  of 
the  valve  box  of  a  pump  that  raised  water  from  a  well  to 
supply  a  works.  These  bolts  which  were  originally  1J  in. 
thick  had  become  badly  corroded,  the  erosion  in  some 
parts  being  §  in.  in  depth.  The  corrosion  was  supposed 
to  be  due  to  something  communicated  to  the  water  by 
tar,  as  tar  residues  existed  on  the  surface  soil.  Bolts  in 
a  pump  used  to  raise  tar  at  the  same  works  were  similarly 
Dorroded.  Ammonium  chloride  was  supposed  to  con- 
tribute to  the  corrosive  action  in  both  cases. 

In  several  eases  brought  under  our  notice,  and  also  in 
"iir  own  experience,  wc  have  not  found  the  internal  parts 
■  pumps  suffer  from  any  marked  corrosion,  nor  in 
I  a  water  pump  which  raises  approximately 
»o,ikK>  gallons  per  day  of  water,  contaminated  with  tar 
products.  A  portion  of  the  end  of  a  knocking  stud  taken 
from  a  tar  pump  after  being  in  use  for  over  five  years  showed 
practicallv  no  signs  of  corrosion. 

rer-Kestner   (Bull.  Soc.  Chim.  1897.  1250—1252; 

this  .1..  1897,141),  deals  with  corrosion  of  cast  and  wrought 

iron  by  fused  caustic  soda  under  pressure.     Laboratory 

limeiits  showed  that   pressure  increases  the  rapidity 

nf  corrosion.     A.  Lange  (Woch.  f.  Brau.,  1899,  357  ;   this 

■I..    1899.   759)   discusses   the   chemical   action   of   liquid 

-iilphur  dioxide   on  the   iron  of  cylinders  of  ice-making 

machines.     Water  appears  to  play  an  important  part  in 

the  reaction,  and  the  equation  given  bv  this  worker  is 

JKe     :(Su,=FeSO.,  +  FeS.)03.     Henderson      and      Beilbv 

1901,    1245—1256;    this  J.,   1901,   1212) 

found  that  an  exposure  to  the  action  of  ammonia  for  seven 

■   i   i  •  rature  of  800°  C.  rendered  malleable  iron  so 

brittle  that   it  could  be  broken  like  porcelain  by  a  blow 

from  a  hammer. 

1  >onath.  in  a  paper  on  the  "  Production  of  ferro- 
■gen  iTom  gas-liquors"  (J.  Gasbeleucht,  1901,  880; 
this  .1.  1902,  51)  states  "We  can  sec  easily  that  gas- 
liquors  exercise  a  corrosive  action  on  iron,  but  this  action 
apparently  is  more  energetic  when  the  water  is  heated. 
While  the  pumps  which  are  used  to  pump  up  the  cold 
ammoniacal  liquor  are  corroded  but  slightly,  it  is  by  no 
means  uncommon  to  observe  strong  corrosive  action 
lie  iron  portions  of  the  distilling  apparatus.  I  have 
even  seen  ...  a  Feldmann  distilling  apparatus,  which 
had  become  so  completely  friable  that  at  many  plat 
it  was  easy  to  pierce  the  thick  sides  with  an  ordinary 
knife.  A  portion  removed  with  a  knife  consisted  princi- 
pally of  graphite   and    Prussian   blue,   and   it    is   highly 


probable  llini   this  latter  body  was  formed  thftnks  to  the 

present f  sulphides   in  the  got  liquors,   by  the  same 

process  as  in  the  purifying  material." 

In  regard  to  the  action  of  cold  ammoniacal  liquor  on 
the  imn  portions  of  pumps  we  can  confirm  Langc's  obser- 
vations. In  a  valve  taken  from  a  pump  which  has  DOS* 
stantly  pumjicd  ammoniacal  liquor  for  over  3J  years, 
i la-  greater  part  of  the  valve  face  still  exists;  hi 
it  may  bo  concluded  that  cold  ammoniacal  liquor  is  no! 
a  serious  corrodent  so  far  as  iron  is  concerned.  The 
corroded  parts  of  the  valve  have  taken  on  a  granular 
appearance.  We  are  also  able  to  partly  confirm  the  same 
worker's  observation  that  portions  of  tho  caBt  iron  columns 
of  ammonia  stills  arc  corroded,  in  many  cases  becoming 
cellular,  portions  of  the  iron  being  eroded  leaving  cefl 
like  spaces.  We  cannot  confirm  the  presence  of  Prussian 
blue   in   the   corroded   parts. 

F.  J.  R.  C'arulla  (.1.  Iron  and  Steel  Inst.,  1908,  76,  71) 
finds  cast  iron  everlasting  when  used  for  ammonia  stills, 
and  instances  the  case  of  a  still  which  had  been  at  work 
for  18  years,  the  numerous  cast  iron  cylinders  of  which 
showed  no  signs  of  wear.  He  also  calls  attention  to  the 
possibility  of  ammonium  chloride  attacking  the  iron  of 
which  tar  stills  are  constructed,  and  the  marked  corrosion 
that  takes  place  in  castings  of  iron  containing  wrought 
iron  chaplets  when  they  are  brought  in  contact  with  many 
chemical  liquids. 

When  dealing  with  the  corrosion  of  tar  stills  we  shall 
have  occasion  to  refer  to  the  part  which  ammonium 
chloride  plays  in  that  action,  but  in  this  place  we  would 
like  to  confirm  Carulla's  observations  in  regard  to  wrought 
iron  chaplets  in  castings.  It  was  found  that  the  cast 
iron  pipes  used  to  connect  the  swan-necks  of  tar  stills 
to  the  condenser  coils  rapidly  corroded  at  the  point  where 
the  chaplets  had  been  introduced,  and  in  some  cases  the 
chaplets  were  eaten  right  out.  It  is  most  likely  that  the 
rapid  corrosion  which  takes  place  at  the  chaplets  is  due 
to  marked  local  electrolysis  ;  corrosion  of  all  metals  is  pro- 
bably more  or  less  due  to  electrochemical  action.  A 
remedy  was  found  in  this  case  by  using  pipes  which  were 
cast  vertically  without  the  use  of  chaplets. 

In  a  paper  on  "  Tests  for  the  action  ot  chlorides  on 
cast  iron  ,f  (this  J.,  1909,  508),  Carulla  describes  the 
action  of  ferrous  chloride  and  ammonium  chloride  liquors 
on  cast  iron,  and  a  method  of  determining  the  extent  of 
the  action  in  each  case.  G.  K.  Davis  (J.  Iron  and  Steel 
Inst.,  1908,  76,  81)  describes  the  action  of  hot  ammonium 
chloride  solution  on  wrought  iron.  A.  T.  Lincoln  deals 
with  the  electrolytic  corrosion  of  brasses  very  fully  in 
the  Journal  of  the  American  Electrochemical  Society, 
vol.  ii.,  43  (see  this  J.,  1908,  pp.  167  and  946). 


JUL 


To  the  tar  distiller  the  corrosion  of  his.  stills  is  a  con- 
tinued  source   of   anxiety   and   expense,    and   he   would 
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welcome  an  alloy  at  a  reasonable  price  that  will  resist  for 
a  longer  period  than  wrought  iron  or  mild -steel  the  corro- 
sive action  of  the  vapours  which  arc  given  off  during  the 
distillation  of  tar.  The  diagram  will  give  some  idea  of 
the  extent  of  the  erosion  in  B  tar  still  after  working  Foi 
five  vears.  The  plate  under  the  manlidstool  has  had  to 
lv  renewed  three  times  during  this  period,  being  eroded 
completely  through  earh  time.  The  plate  under  the 
charging  block  stool  is  another  spot  which  gives  a  great 
deal  of  trouble.  It  will  !*■  Been  from  the  diagram  that 
for  one  foot  below  the  stool  the  plate  is  only  j'.}  of  an  inch 
in  thickness,  being  in  fact  the  thinnest  part  of  the  whole 
still,  neglecting  of  course  the  portion  under  the  manlid- 
stool. 

The  mechanism  of  the  process  of  corrosion  of  the  iron 
of  tar  stills  is.  without  doubt,  a  complicated  one.  and  it 
mewhat  difficult  to  form  a  theory  to  tit  in  with  all 
the  conditions  that  may  exist  in  the  still  from  the 
commencement  to  the  finish  of  the  ojieration.  We  are 
of  the  opinion  that  the  dissociation  of  ammonium  chloride, 
ammonium  sulphide,  ammonium  hydrosulphide,  and 
ammonium  cyanide,  and  the  subsequent  action  of  the 
dissociation  products  upon  the  iron,  is  the  chief  cause  of 
the  corrosion.  The  rate  of  the  action  is  probably  in- 
creased by  electrochemical  conditions  (self-ci  rrosion). 
It  is  quite  possible  also  that  strain  contributes  towards 
corrosion  by  producing  a  certain  amount  of  molecular 
instability  in  portions  of  the  iron  plates,  thus  rendering 
these  parts  more  easy  of  attack.  The  plates  are  eaten 
away  at  a  greater  speed  at  those  points  where  excessive 
condensation  takes  place,  for  instance  under  the  manlid- 
stool. and  this  is  due.  in  all  probability,  to  the  continuous 
flow  of  liquid  removing  the  final  products  of  corrosion 
more  rapidly  at  these  points  than  they  are  removed  else- 
where,  and  thus  exposing  a  fresh  surface  of  iron  to  the 
attack. 

It  is  thought  that  the  process  of  corrosion  goes  on  at 
a  greater  rate  during  the  latter  portion  of  the  distilling 
operation,  principally  during  the  period  when  steam  is 
used  to  assist  in  the  distillation.  The  final  products 
into  which  the  corroded  iron  is  converted  appear  to  be 
chiefly  ferrous  sulphide  and  ammonium  ferrocyanide. 
Ammonium  thiocyanate  occurs  in  small  quantities,  and 
traces  of  ferrous  chloride  and  Prussian  blue  have  been 
found  in  portions  of  the  corroded  iron.  It  is  considered 
that  the  steam  introduced  into  the  still  plays  no  other 
part  than  that  of  producing  ionisation  of  the  ammonium 
chloride,  etc.,  and  increasing  the  power  of  action  of  the 
products  of  dissociation. 

A-  far  as  possible  it  has  been  endeavoured  to  prove  the 
theories  just  enunciated.  To  Beoure  like  conditions  to 
those  existing  in  a  tar  still  during  work,  in  glass  apparatus 
is   next   to   impossible 

On  the  undersides  of  manlids  of  stills  after  working,  a 
deposit  of  a  dirty,  brown  colour  was  noticed.  Several 
samples  of  this  material  were  collected  and  examined, 
when  it  was  found  that  over  50  per  cent,  consisted  of 
ammonium  chloride.  The  composition  of  two  samples 
is  given  in  Table  1. 

Table   I. 


Ammonium 
chloride 


Soluble    in    benzene. 
Carbon  (anthracene, 

naphthalene.  ,v<  .) 


1. 
2. 


per  cent. 

52-31 
54-30 


]«T    (rut 

5-63 

5-07 


per  cent. 

ioSSW*"- 


The  carbon  appeared  to  1m-  in  the  graphitic  state  and 
contained  a  trace  of  iron.  In  the  water  soluble  portion, 
which  was  faintly  acid  to  litmus,  a  trace  of  ferrous  iron 
and  a  large  trace  of  sulphates  were  found  in  addition  to 
the  ammonium  chloride.  Ferrocyanides  and  thiocyanates 
were  absent.  Large  quantities  of  ammonium  chloride 
and  ammonium  sulphide  were  found  in  some  of  the  liquors 
which  come  over  during  the  working  of  the  still 
Table  3).  It  is  a  well-known  fact  that  ammonium  chloride 
and  ammonium  sulphide  dissociate  at  high  temperatur 
into  ammonia  and  hydrochloric  acid,  and  ammonia  and 


sulphuretted  hydrogen  respectively,  and  it  is  quite  reason 
able  to  suppose  that  the  hydrochloric  acid  and  sulphurettet 
hydrogen  set  free  will  attack  the  iron  of  the  stills,  especial]} 
in  the  presence  of  steam  which  is  to  a  certain  extenl 
superheated  owing  to  the  temperature  of  the  still. 

It  is  considered  that  ammonium  chloride  exerts  a  greate't 
action  upon  the  iron  than  ammonium  sulphide,  and  thi| 
following  experiments  were  carried  out  to  prove  this! 
Solutions  of  ammonium  chloride  and  ammonium  sulphide 
in  water  were  prepared  at  such  a  strength  that  the  amoun  i 
of  hydrochloric  acid  combined  with  the  ammonia  in  tin, 
former  salt  was  exactly  equivalent  to  the  amount  o 
sulphuretted  hydrogen  combined  with  the  ammonia  ii 
the  latter.  Pieces  of  wrought  iron  of  known  weigh ! 
and  area  were  totally  immersed  in  the  solutions,  and  th'l 
temperature  then  raised  to  80°  C.  and  kept  as  near  a 
possible  to  that  point  for  4  hours.  The  pieces  of  iroil 
were  then  removed,  carefully  wiped,  dried  and  reweighed 
The  results  are  shown  in  Table  2. 

Table  II. 

Ammonium  Chloride. 


Original 

weight  of  iron. 

Grins. 

Ar.:i 
sq.  cm. 

Loss 
in  grms. 

Loss  grams, 
per  sq.  cm. 

1. 

2. 

18-6805 
18-6608 

18-78 
18-78 

0-0197 
0-0189 

0-001 
0-001 

Ammonium  Sulphide- 

Original 
weight  of  iron 
grms. 

Area 

sq.    e.m. 

Loss  in 
grms. 

Loss  grms. 
per  sq.  e.m 

1. 

D 

16-9288 
16-9142 

17-26 
17-26 

0-0146 
0-0150 

0-00084 
0-00086 

The  fact  that  traces  of  ferrous  chloride  were  found  in  tl 
scrapings  taken  from  plates  in  different  parts  of  stills 
also   a   support   to   the   theory  that   ammonium  chlorid 
plays  an  active  part  in  the  corrosion. 

Electrochemical  action  has  not  been  proved  up  to  tl 
moment,  as  pressure  of  work  has  prevented  the  makti 
of  experiments.  Arrangements  are  being  made,  howeve 
to  investigate  this  matter.  It  seems  quite  reasonable  1 
suppose  that  electrochemical  action  does  take  place. 

The  eleetrochemist  believes  that  when  a  metal  is  brougl 
in  contact  with  an  electrolyte,  and  ammonium  salts  a 
electrolytes,  electrolysis  will  take  place  upon  the  surfa' 
and  rapid  corrosion  will  be  the  result. 

Many  experiments  have  been  carried  out  by  J.  Thicken 
of  the  University  of  Wisconsin,  with  the  object  of  provii 
that  strained  iron  is  more  susceptible  to  corrosion  thi, 
unstrained  iron.     In  all  cases  he  found  a  marked  differen 
in  the  rate  at  which  the  strained  port  ions  of  iron  corrodi 
compared    with    the    unstrained.     Mild    steel    showed 
greater  corrodibility  than  wrought  iron.     He  found  th 
in  the  presence  of  an  electrolyte  the  strained  portion 
the  iron  became  the  anode  and  the  unstrained  the  cathot 
We  have  observed  that  those  portions  of  tar  stills  whi 
are   subjected  to  unequal   strain   due  to   expansion  a 
contraction  corrode  much  more  rapidly  than  the  gene- 
body  of  the  apparatus.     In  the  cases  under  investigati 
it  is  particularly  noticeable  at  that  portion  of  the  st 
next  to  the  downtake  flues.     In  this  position  there  >' 
three  plates  which  have  corroded  across  the  corners 
deep  grooves.     At  those  points  in  the  stills  where  t 
greatest  condensation  takes  place,  the  plates  arc  bai' 
corroded  into  grooves,  and  the  general  erosion  takes  pli 
with  greater  rapidity.     The  plates  in  these  positions  il 
much  cleaner,  being  in  most  instances  practically  free  fr  l 
a  scale  of  sulphide  of  iron  such  as  is  found   on  the  grea  r 
portion  of  the  still  plates.     This,  it  is  thought,  suppoJ 
the  theory  just  given. 

The  results  of  an  examination  of  the  ammonia  1 
liquors  which  distil  over  during  the  process  of  tar  disti  - 
tion  are  given  in  Table  3.     It  will  be  noticed  that    B 
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amount  of  ammonium  chloride  and  al-o  the  amount   "i 
iron  an  (errocvanide  are  greatest  in  the  liquor  which  ooi 
out  during  the  i>nd  of  t  in-  distillation.     It  is  at  this    I 
that  steam  is  passing  into  the  .-till  and  the  temperature 
high,  and  it  seems  quite  within  reason  to  assume  th.it 
action  of  corrosion   is  at   its  height   during   this   period, 
especially  whin  the  results  given  in  Table  2.  and  the 
that   steam  (water)  and  also  high  temperatures  inorc 
the    amount    of    dissociation    ot    Bubstances   oapable    of 
dissociating  are  considered. 

Table  III. 


Uquor  ool- 

hen  -'ill 

commei -  to 

work. 

l.i  < j !■<  »r  col- 
lected ni  finish 
i   crude 
naphtha. 

Liquor  collected 
during  the  work- 
ing i.i  heavj 

iTi'i  ISI    1 

Bteam    passing 
Into  thi 

Ammonium 
Klorlde 

0*18  grin-,  pel 
100  e.c. 

0-053  gnns.  per 
100  e.c. 

202  grins,  per 

100  i.e. 

Ammonium 

SUlpllliI'' 

0-40  gnus  |ht 
urn  e.c. 

2*20  grnisper 
100  e.c. 

0-54  grin-   pei 
100  6.C. 

Ammonium 
lerrocyanlde 

trac- 

0-04  gnu-  pel 
100  o.c. 

0-056  grins,  per 
inn  e.e. 

Ammonium 
Ullocyanate 

trace 

traee 

large   trace 

The  tinal  products  of  corrosion  arc  found  chiefly  in  the 
■APS  nf  loose  scalo  on  the  plates.  Small  quantities  occur 
in  the  oils  which  distil  over  and  in  the  ammoniacal  water, 
in  the  former  case  as  ferrous  sulphide  in  the  form  of  a 
tine  Muck  powder  or  in  coagulated  masses,  and  in  the 
latter  as  ammonium  ferrocyanide.  An  examination  of 
the  scale  removed  from  several  plates  in  various  positions 
showed  that  ferrous  sulphide  was  the  chief  final  produet. 
Ferrous  chloride  and  Prussian  blue  occur  in  small  traces. 
The  following  is  the  result  of  the  analysis  of  scrapings 
taken  from  the  top  ring  of  plates. 


Soluble  in  water 
contained 


Insoluble  in 

water  and 

benzol  consisted 

of 


Soluble  in  benzol,     .16-82% 
Soluble  in   Water     "  0-39% 


FeS  and  C 


82-79% 


Ferrous  chloride 
Ammonium  chloride 

in  traiv- 
Ammoniuin  sul- 
phate in  traces 


FeS 
C, 


92.28°„  • 


•  In  some  cases  a  small  trace  of  Prussian  blue  was  found  along 
with  the  ferrous  sulphide  and  carbon. 

DlSI  l  --ION. 

The  Chairman  said  that  at  the  end  of  a  boiler  where 

there    was  rapid   expansion  and  contraction  "  grooving   ' 

always  occurred  ;  but  he  had  understood  that  that  was  due 

hanical  rather  than  to  a  chemical  reason.     A  small 

crack  was  developed  and,  at  last,  it  became  a  groove. 

Mr.  A.  K.  Ticker  said  he  had  come  to  the  definite 
conclusion  that  the  corrosion  of  iron  and  steel  was  entirely 
an  electrical  action,  involved  and  obscured  by  the  chemical 
actions  which  also  accompanied  it.  Modern  research 
showed  that  alkaline  materials  and  certain  oxidising 
bodies  prevented  the  inception  of  oxidisation,  and  therefore 
corrosion  under  most  circumstances.  He  was  convinced 
that  where  iron  was  strained  by  mechanical  causes  it 
always  exhibited  greater  tendency  to  corrosion  than 
un.-traiued  iron.  In  strained  iron  the  pores  were  opened 
and  a  rough  surface  was  produced  which  was  more  subject 
to  corrosion.  This  result  was  further  illustrated  by  tin 
well-known  immunity  of  highly  polished  surfaces,  such  as 
razors,  to  the  action  of  ordinary  exposure  to  damp  or 
foul  air,  which,  on  rough  surfaces,   would  bring  about 


rapid  coiio-ion.      ||,.  )m<l  „.,.,,  „„,„.  ,„  „  ,  ai|..  ntcr'a  tools 
which  ha.l   l»  .  n  submerged  in  a  (anno,  1,   .  ..Mi.  ,  , 

oi     i i  yean;    when  the  pit  was  reopened  thi   took  -i ill 
appeared  to  be  new.     Again  he  commended  the  ante 
of  the  ]mi|«t  to  recognise  the  electrical  condition 
above  all  the  explanation  of  corrosion  oi  their  tar  -nil-  . 
thi-  action  would   be  intensified   bj  the  charaotei  oj  the 
materials  used  to  them.     He  had  found  that  several  ai  id 
under  certain   conditions   produced   the   same   result  as 
phosphoric  acid   now   need  for  anti-rn  as.     This 

showed    that    the   immunity   from   rusting    in   the  articles 

operated  mi  wu-  not  due  to  the  formation  oi  a  phosphide 

or  phosphate  of  iron,  as  had   been  suggested,   hut  rather 
to  an  alteration  in  the  physical  condition  of  the  surfaces. 

Mi.  11.  L.  Hbathcote  said  the  eleotro-chemical  explana- 
tion of  corrosion- must  undoubtedly  play  a  great  part  in  that 
and  other  cases  of  corrosion.  "But  he  failed  to  see  how 
in  the  present  instance,  at  such  high  temperatures,  it 
could  be  regarded  as  the  most  prominent  factor  in  bringing 
aboul  tin-  corrosion  referred  to.  He  was  inclined  to  look 
at  the  effect  of  the  increase  of  volume  due  to  corrosion. 
When  the  outside  of  the  iron  or  crevices  in  the  irregular 
surface  of  the  iron  became  corroded  the  volume  of  the 
products,  he  thought,  would  be  enormously  greater  than 
that  of  the  original  iron.  The  pressure  exerted  by  these 
products  would  be  enormous.  The  effect  of  this  expansion 
was  shown  very  well  by  Professor  Carpenter  in  his  work 
on  the  expansion  of  cast  iron,  when  alternately  heated  and 
cooled.  He  was  inclined  to  think  that  these  stresses  were, 
in  the  present  case,  much  more  important  than  those  due 
to  the  simple  expansion  due  to  heating  and  cooling,  if 
any  steps  wen-  taken  to  i  oat  the  iron  previous  to  using  it. 
There  was  no  doul  t  that  one  or  other  of  the  methods  for 
coating  iron  with  a  phosphate  coating  would  afford  an 
efficient  preventive  of  rust,  especially  if  the  coat,  which 
was  porous  to  a  certain  extent,  was  impregnated  with 
oil  or  other  ingredient  which  was  hard  to  remove. 

Mr.  W.  T.  Coixis  observed  that  the  rapid  rate  at  which 
tar  still-  disintegrated  was  phenom  nal  and  most  expensive. 
With  regard  to  electrical  action  the  corrosion  varied 
according  to  what  was  worked  in  the  -tills.  Some  oils 
were  almost  as  destructive  as  tar.  In  reference  to  the 
plate,  across  which  a  straight  groove  was  cut.  he  had 
usually  noticed  the  mischief  in  a  patch.  That  patch  might 
be  a  foot  square  with  one  central  point  which  would  be 
very  thin.  He  did  not  think  that  could  be  put  down  to 
electrical  action. 

Mr.  E.  A.  Manx  said  that  not  only  was  the  wear  and  tear 
of  the  still  itself  to  be  taken  into  account,  but  the  ver\ 
heavy  expense  entailed  in  the  way  of  brickwork  and 
fittings  when  replacement  became  necessary.  He  had 
no  doubt  that  ammonium  chloride  was  the  greatest  factor 
in  the  matter.  Similar  stills  used  for  distilling  light  oils 
and  creosote,  which  contained  a  large  amount  of  sulphur 
compounds  but  were  practically  free  from  chloi 
showed  nothing  like  the  same  amount  of  wastage.  He 
instanced  a  case  where  a  f-in  plate  was  cut  completely 
through  under  the  charge  block  of  a  tar  still  in  less  than 
three  months. 

Mr.  A.  R.  WABNES,  in  reply,  said  his  belief  was  that  the 
grooving  in  this  instance  was  due  neither  to  electrical  nor 
chemical  action,  but  to  mechanical  causes.  He  believed 
a  certain  amount  of  electrolytic  action  did  take  place, 
but  he  and  his  fellow  author  hoped  to  prove  that,  and  also 
deal  with  the  matter  with  regard  to  the  question  of  stress 
and  strain.  So  far  as  the  plates  under  notice  were  con- 
cerned, it  did  not  look  as  if  they  were  swollen.  They  had 
not  tried  treating  iron  with  solutions,  but  -teel  treated 
with  chromates  had  been  tried  in  connection  with  the 
corrosion  of  iron,  and  found  to  be  very  resi-tant  in  regard 
to  atmospheric  influences,  but  it  eventually  lost  that  power 
— in  one  case,  in  about  six  months.  They  had  tried  nickel 
steel  which  was  very  hard  and  difficult  to  work.  They  had 
placed  nickel  steel  in  a  -till,  and  up  to  the  present  the 
results  were  in  favour  of  this  material.  They  hardly 
hoped,  however,  to  use  it  because  of  the  expense  and  the 
difficulty-  of  working  it. 

b2 


660 


HIGGIXS— SCHOOLS  OF  DYEING. 

,      i 


[June  15,  1910. 


Manchester  Section. 


i  htld  on  Friday,  December  3rd.   1909. 


MR.    R.    H.    CLAYTOX    DJ    THE   CHAIR. 


THE   DISTILLATION    OF   SEWAGE   SLUDGE. 

BY    A.    H.    VALENTINE,   MiSC. 

(This  J.,   March  16th,  1910,  p.  244.) 

Discussion. 

Dr.  J.  Ob — m\nn  said  that  the  paper  practically  des- 
cribed the  method  which  he  (Dr.  Gro  ssmann )  had  used  on  a 
large  scale  for  two  years  past  at  the  Oldham  Corporation 
Works,  where  the  author  was  engaged  as  chemist. 
The  apparatus  mentioned  as  being  used  for  the  author's 
laboratory  experiments,  was  ordered  several  months  after 
Dr.  Grossmann's  large  scale  experiments  had  been  brought 
to  a  successful  conclusion,  a  full  description  of  which 
would  be  found  in  this  Journal.  1898,  421  ;  1905, 
566  :  1909.  1000  ;  and  Chem.  Trade  J.,  June  5th,  1909. 
p.  567  (paper  read  before  the  Intern.  Congress  of  Applied 
Chemistry). 

Meeting  held  at  Manchester,  on  Friday,  March  4th,  1910. 


MR.   R.    H.    CLAYTON   IN   THE   CHAIR. 


SCHOOLS    OF    DYEING. 

BY-    S.    H.    HIGGINS.    M.SC. 

Of  the  German  schools  which  are  devoted  to  teaching  the 
practice  of  local  industries,  the  one  at  Miinehen-Gladbaeh, 
which  is  the  centre  of  the  cotton  industry  ofRheinland. 
is  amon<*  the  newest.  This  school  is  somewhat  like  one  of  our 
smaller  "technical  schools.  The  equipment  and  main- 
tenance are  provided  by  local  manufacturers  aided  by  a 
~mall  grant  from  the  Prussian  Government.  It  is  under 
Government  control.  The  building  contains  a  boiler  and 
engine  house,  spinning,  weaving,  and  dyeing  departments, 
a  chemical  laboratory,  and  lecture  rooms.  The  spinning 
and  weaving  apparatus  is  mostly  of  a  small  size  ;  the  dye- 
house  contains  pots  for  sample  dyeing  besides  a  few  jiggers 
and  small  apparatus.  Much  of  the  machinery  in  the  school 
was  made  in  Lancashire,  and  many  of  the  machines 
used  in  the  cotton  industry  of  the  neighbourhood 
were  also  supplied  by  this  country.  The  complete  course 
of  instruction  at  the  school  extends  over  2  years  or  4  sem- 
esters each  of  21  weeks  of  44  hours.  Students  must  be  over 
16  and  possess  a  satisfactory  general  education.  Special 
instruction  is  given  in  the  production  of  cotton  waist - 
cloths,  which  are  a  speciality  of  the  district.  The  school 
is  desiened  to  assist  the  local  industry,  and  foreigners 
are  only  admitted  at  the  discretion  of  the  director ;  they 
are  charged  at  the  rate  of  £40  a  year,  whereas  Prussian 
students  pav  £10.  and  those  from  other  parts  of  Germany 
£15  a  year.  At  the  time  of  the  author's  visit  there  were 
32  day  "students.  8  of  whom  were  foreigners,  and  143  evening 
students. 

The  Crefeld  Fachschule  is  one  of  the  oldest  schools  of 
its  kind,  and  since  its  establishment  has  undoubtedly 
had  much  effect  on  the  German  textile  industries  and  at 
the  same  time  gained  a  good  reputation.  This  school  is 
really  a  combination  of  a  trades  school  and  a  school  of 
chemistry,  becau.-e  it  was  recognised  at  its  inception  that 
a  knowledge  of  pure  chemistry  was  essential  to  the  study  of 
dyeing  and  other  branches  of  the  textile  industi 
Lectures  on  physics,  inorganic,  organic,  and  pin 
chemistry,  patent  legislation,  etc.,  are  given.  Some  of 
the  chemical  laboratories  are  used  for  research  connected 
with  the  textile  industry,  and  other  rooms  are  fitted  up 
for  the  usual  chemical  requirements ;  trials  are  made  on 
the  small  scale  in  an  experimental  dyehouse.  The 
large  scale  apparatus  includes  hank  dyeing  becks,  raw 
cotton    dyeing    apparatus,     centrifuges,     silk      finishing 


machinery,  and  printing  machines  driven  by  hand  and 
power.  There  is  also  the  usual  spider-web  arrangement 
for  the  piece  dyeing  of  indigo.  At  the  Chemistry  School 
of  Miilhausen  instruction  is  given  in  pure  and  applied 
chemistry,  but  no  large  scale  apparatus  is  used.  The 
school  aims  at  giving  special  chemical  instruction  to 
those  entering  the  dyeing  industry. 

(  hemnitz,  the  centre  of  the  cotton  industry  of 
Saxony,  has  a  department  of  technological  chemistry  at 
the  Staat-Lehranstalt.  Here  the  teaching  is  of  a  theo- 
retical kind  ;  instruction  is  given  in  dyeing,  but  no  large 
scale  apparatus  has  been  installed.  At  the  Charlottenburg 
Technical  High  School  there  are  a  great  number  of  spi  id 
chemical  courses.  Karlsruhe  has  one  of  the  finest  of 
German  technical  high  schools,  where  pure  and  applied 
science  is  taught  and  degrees  granted.  There  is  some  dyeing 
in  the  district,  and  this  industry  is  catered  for  at  the 
Thus  a  research  on  the  fading  of  colours  under  the  light  of 
the  Cooper-Hewitt  lamp  was  being  carried  out  at  the  time 
of  the  author's  visit,  and  a  new  dyeing  laboratory  was 
projected. 

In  Austria  one  finds  that  instruction  in  dyeing  i-  not 
well  provided  for.  so  that  many  Austrians  vi*it  other 
countries  for  their  instruction.  TheK.K.  Oesterreichisi  lies 
Gewerbe  Museum,  Yienna,  is  a  higher  grade  technical  school 
which  is  supported  by  Austrian  manufacturers  and  receives 
a  Government  grant.  It  is  mainly  used  for  the  teaching  of 
dyeing  and  printing  from  a  theoretical  standpoint.  There 
are  various  testing  departments.  The  only  school  in 
Austria  devoted  to  the  teaching  of  practical  industrial 
methods  is  the  Reichenberg  Staats  Gewerbeschule, 
which  has  been  designed  on  the  Crefeld  pattern  and  contains 
a  school  of  dyeing.  Very  low  fees  are  charged,  and  some- 
times free  tuition  is  given. 

From  the  above  short  description  of  a  few  Continental 
schools  it  must  be  evident  to  those  who  are  familiar 
with  the  English  schools  of  the  same  kind  that  at  least  as 
far  as  equipment  is  concerned  England  does  not  occupy  a 
second  place.  It  is  true  that  many  of  the  German  technical 
high  schools  attract  large  numbers  of  students,  but  this  is 
not  the  case  with  schools  of  the  Crefeld  type.  The  Crefeld 
school  itself  had,  in  1905.  seventy  students  which  number, 
however,  dropped  to  forty-five  in  the  following  year 
when  the  fees  charged  to  foreigners  were  increased. 
The  Miinchen-Gladbaeh  school  was  for  some  time  without 
students.  Sorau,  a  town  in  Brandenburg  near  the 
borders  of  Silesia  and  Saxony,  and  therefore  quite  near  the 
dyeing  industry  of  this  part  of  German}-,  built  a  school  of 
the  Crefeld  type  at  a  cost  of  a  million  marks,  and  equipped 
it  like  a  university  with  a  fine  laboratory  and  machinery 
for  bleaching,  dyeing,  printing,  and  finishing.  At  one 
time  there  were  three  instructors  and  six  students,  some  of 
the  students  being  foreigners.  Further  we  find  that 
in  Germany  the  schools  are  not  very  particular  as  to  the 
quality  of  the  student  they  admit ;  they  make  an  effort 
to  get  as  many  as  possible.  It  has  been  said  that  students 
from  the  high  schools  pass  through  the  schools  of 
the  Crefeld  type  before  entering  industry  ;  but 
such  cases  are  exceptional,  as  these  men  have 
other  outlets  for  their  training.  A  student  from  a 
technical  high  school  does  sometimes  find  his  way 
into  a  trade  school  and  then  the  authorities  show  their 
delight ;  thej%  do  not  say  anything  as  to  the  educational 
standard  of  the  bulk  of  their  students.  The  technical  high 
schools  themselves  are  known  to  accept  in  their  specialised 
technical  chemical  laboratories  students  who  have  had 
little  previous  chemical  training.  The  volunteer  depart- 
ments of  the  German  colour  works  are  now  much 
patronised  in  place  of  the  schools  mentioned,  but  it  must 
be  remembered  that  the  training  obtained  in  these  depart- 
ments, although  good,  cannot  be  a  substitute  for  attendance 
at  technical  schools  :  the  experience  is  of  a  different  nature, 
and  can  only  be  supplementary  to  technical  instruction. 
As  regards  the  training  and  education  of  the  workpeople 
engaged  in  the  German  textile  and  allied  industries, 
the  situation  is  very  similar  to  the  state  of  affairs  in  this 
country.  The  employers  are  inducing  the  people  to 
attend  technical  classes,  and  the  law  is  applying  as  much 
force  as  it  can  in  the  same  direction,  but  yet  few,  other  than 
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in-  taking  much  interest  in  tin-  -i«  •    il 
ti'i  linn  ill  schools  desi  i  ibed. 

Turning  to  the  United  States,  we  find  thai  Ml I      I 

tin-  olaaa  above  deeoribed  are  springing  up  in  most  textile 

'I'lir   Pall   Kivcr  Textile  School  contain*  a     mall 

ehemical  laboratory  and  a  dyehouse  oontaining  vats  tor 

haul,  dyeing,  a  maohino  for  warp  dyeing,  drying  cylinders 

to  warps  and  other  yarn  dyeing  apparatus.     Thedyel 

i-  deaigned  to  supply  the  weaving  department,  and  contains 

ii< >  piece  dyeing  machines.     The  instruotor  thought  thai 

the  schools  of  this  i  lass  ought  merely  to  supply  thru  own 

da,  hut  admitted  that  snob  a  procedure  did  nol  give 

in  tru  tion  in  piece  dyeing,  printing,  etc.,  and 

therefore  •  1  ivl  not  encourage  research  in  these  branches  of 

the     industry,  "     Local     opinion     is     divided      as      to 

the      value     of     the    sehool.       These     facts     serve     to 

show      that      technical      education      has     had      to     licjit 

against   a   good  deal    .it    prejudice    in    America   as   well 

in  England  and  that  the  American  is  not  so  eager  for 

technical  education  as  some  people  in  this  country  are  apt 

to  think. 

Lowell.  Mass..  has  a  very  oapacious  technical  school. 
It  was  stated  that  the  intention  of  the  sehool  was  to  train 
engineers  to  become  managers.  All  students  were  expected 
to  go  through  the  whole  course  ;  there  were  a  few  Bpei  ial 
dents.  Imt  theso  were  not  encouraged,  as  a  general  all- 
round  training  in  the  engineering,  electrical,  chemical  and 
textile  departments  was  aimed  at.  From  tho  chemical 
department,  which  is  fairly  large,  many  chemists  obtain 
places  in  the  local  works.  The  department  for  woollen 
manufacture  is  particularly  good  :  some  Yorkshire,  but 
mainly  Massachusetts,  machines  arc  installed.  For  cotton 
ing  the  equipment  consists  of  two  jiggers,  a  Klauder- 
Weldon  dyeing  machine,  drying  cylinders,  and  a  few  other 
machines.  Trials  were  done  mostly  on  an  experimental 
scale  ;  thus  somo  mercerising  trials  were  being  performed 
at  the  time  of  tho  author's  visit.  Both  hero  and  at  Fall 
Rival  the  machinery  was  driven  electrically.  As  regards 
the  staff  of  the  school,  one  noticed  that  one  dyeing  instruc- 
tor hailed  from  Manchester,  the  head  of  tho  weaving 
department  from  Preston,  while  most  of  the  other  professors 
and  instructors  were  educated  at  one  or  other  of 
the  technological  Institutions  in  America.  Local  opinion 
was  also  divided  at  Lowell  as  to  the  value  of  the  school. 
The  textile  school  at  New  Bedford  is  very  similar  to  that  at 
Lowell,  and  that  at  Philadelphia,  the  oldest  of  its  kind 
in  the  United  States,  also  requires  little  further  description. 
The  dyehouse  at  tho  latter  school  contains  the  usual 
small  scale  apparatus  for  dyeing,  yarn  dyeing  becks, 
a  hydro-extractor,  a  small  warp  dyeing  machine,  and  a 
small  printing  machine  Prof.  Walker,  of  the  Massa- 
chusetts Institute  of  Technology,  describes  industrial 
chemistry  as  tho  introduction  of  the  dollar  into  the  chemical 
equation,  so  that  in  his  applied  chemistry  department 
he  tries  to  bring  the  student  into  touch  with  chemical 
industry.  Thus  one  finds  the  student  separating  pure 
from  crude  salt,  making  Glauber's  salt,  and  afterwards 
designing  a  plant  for  its  manufacture.  An  attempt  is  made 
to  get  the  student  to  think,  and  the  element  of  cost  is 
introduced  during  the  instruction.  The  principles  of 
bleaching  and  dyeing  are  taught  and  the  lectures  are 
supplemented  by  practical  work.  Special  lectures  on 
such  subjects  as  calico  printing  are  given  from  time  to 
time  by  men  actually  engaged  in  the  industry.  Very 
little  instruction  in  dyeing,  however,  is  attempted.  The 
Director  of  Applied  Chemistry  said  that  the  students  from 
his  charge  never  went  to  the  textile  schools,  although  he 
admitted  that  probably  this  was  the  best  way  for  them 
to  become  of  use.  Yet  he  thought  tho  chemist  soon  got 
into  the  work  of  the  mill.  Their  idea  was  to  train  engineers, 
and  the  Institute  was  really  of  the  nature  of  a  University. 
Their  work  did  overlap  that  of  Harvard  University 
in  the  same  city,  but  yet  the  University  drew  a  different 
class  of  student. 

At  the  Columbia  University,  New  York,  a  good  feature 
of  the  chemical  course  is  the  inspection  after  the  lectures 
of  a  large  museum,  which  contains  many  interesting  things 
connected  with  the  subject  which  has  been  discussed. 
\  isita  to  works  are  paid,  and  memoirs  have  to  be  written 
giving  an  account  of  the  things  observed.     A  little  hank 


dyeing  is  done,  being  pan  .a   .  practical  oom mi  Oted 

with  lectures  on  industrial  ohl  DUBtr]  gnen  to  Sid  and  4th 
year  student 

The  dyeing  schools  of  other  countries  do  not    > 

with   those   at     '../.,     Lced-.    Manila  I        llord,     and 

Glasgow,  and  evou  with  nuuvj  othei    of  It     ei  import 

in    these    islands.      Just    as    we    lead    in    the    I nation, 

preparation,  dyeing  bit  toning,  printing  and  finishing  of 
textiles,  so  also  is  thu  lead  maintained  a   faraethetecl  i 

instruction  applied  to  these  industri ncerned.     Also 

it  must  be  laid  thai  there  is  little  differenci  between  the 
positions  of  England,  Germany  and  Amei  L'ards 

the  appreciation  which  manufacturers  show  of  the  training 
received  al  these  institutions.  Bui  although  Kn gland 
is   foremost    in    this    olaaa    of    instruction,     then 

many  respects  in  which  our  schools  can   I tdl    more 

useful  and  in  this  way  gain  more  recognition  Irom  com- 
mercial men.  The  technical  school  should  be  in  intimate 
relationship  with  the  manufacturers  of  t  he  dial  i  ii  I  in 

il  exists.  At  the  Herman  colour  works  [.nodical  con- 
ferences arc  held  by  the  technical  staffs,  when  any  progress 
in  colour  manufacture  is  discussed  and  opinions  on  the 
products  of  rival  works  are  given.  In  this  way  much 
valuable  information  is  recorded.  The  publication  of  an 
abstract  of  these  records  would  be  exceedingly  valuable 
to  the  dyoing  world,  and,  although  the  issue  of  such  a 
volume  is  improbable,  one  can  conceive  of  such  a  publi- 
cation being  compiled  by  the  staffs  and  students  of  our 
technical  institutes:  Manchester  could  report  on  inno- 
vations in  the  dyeing  of  cotton  goods,  and  Bradford  and 
Leeds  on  the  treatment  ofwooL  In  this  way  much  valuable 
information  could  be  supplied  to  the  industry  and  such  an 
action  would  soon  meet  with  a  response  from  the  manu- 
facturers. In  connection  with  the  recently  formed  Textile 
Institute  there  is  the  intention  of  supplying  information 
to  the  trade,  but  surely  much  of  this  work  ought  to  be 
performed  by  our  textile  schools.  It  is  to  be  hoped, 
however,  that  this  Institute  will  be  instrumental  in  acting 
as  an  intermediary  between  manufacture  and  the  schools. 
Besides  information  concerning  the  properties  of  dyestuffs 
that  concerning  machinery  might  also' bo  included  in  the 
report. 

Again,    our    technical    schools    might    advantageously 
adopt  lectures  on  economics,  e.g.,  banking,  trade  unions, 
wages,   organisation   of   industry   and   commerce,    patent 
legislation,  etc.     These  lectures  are  given  in  some  American 
institutions,  and  it  is  evident  that  instruction  in  the  rudi- 
ments of  these  subjects,  besides  being  interesting,  would 
be  extremely  useful  to  those  entering  industry.     Another 
point  in  which  the  writer  thinks  our  schools  are  lacking 
is  that  concerning  the  prices  of  materials.     The  question 
of  price  should  be  put  prominently  before  tho  students 
and    especially    before    those   evening   students    who   are 
employed  in  works.     We  know  that  the  uses  of  dyestuffs 
are  constantly  being  altered  because  of  cheaper  substdt  a 
being  introduced,  and  a  consideration  of  the  price  of  these 
substitutes   along   with  their  other  advantages  and  dis- 
advantages is  essential.     It  is  true  that  the  price  of  an 
artificial  dyestuff  is  a  vague  quantity  varying  from  district 
to  district  and  depending  on  competition  and  other  factors, 
but  an  idea  of  their  approximate  cost  would  be  very  useful 
to  those  students  already  engaged  in  or  about  to  inter 
the  industry.     One  finds  in  a  works  that  such  questions 
as  cost  of  power,  cost  of  damaged  goods  and  depreciation 
are  factors  which  largely  determine  profits,  w  hereas  in  the 
school    one    never   gave   such    things    consideration.     Of 
course  one  soon  becomes  aware  of  these  losses  after  entering 
the    works,    but   a   slight    previous   knowledge   of   works 
conditions  would  bo  extremely  useful.     A  student  entering 
a  dyeworks  direct  from  a  university  without   previoi 
pass'ing   through   a   technical   school   will    probably   find 
the  position  extremely  awkward  and  discouraging.     The 
employer  is  anxious  that  his  profit  should  be  increased 
and  expects  improvement.     The  chemist  is  in  a  maze,  he 
is  paralysed  by  unusual  circumstances,  and  sometimes  is 
not   allowed   time   to   recover   from   his   embarrassment. 
This  period  of  embarrassment  and  consequent  inactivity 
would  have  been  much  shorter  if  the  chemist  had  previously 
attended  a  technical  school.     Such  institutions  exist  to 
place  him  in  touch  with  industry.     Chemists  are  thinkers 
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and  rs  industry  thrives  in  consequence  of  the  thoughts 
of  those  engaged  in  it.  it  is  necessary  that  industry  should 
attract  the  greatest  thinker-. 


Discussion. 

Mr.  H.  ,1.  Reynolds  thought  it  would  not  be  difficult  to 
show  that  Germany's  pre-eminence,  in  respect  of  chemical 
Bcieni  e  and  chemical  industry,  oould  readily  be  established. 
A    few    years    ago    a    comparison    was    made    by    the 

A iation  of  Technical  Institutions  of  students  studying 

science  and  technology  in  England  as  compared  with 
Germany.  In  nine  German  technical  high  schools 
there  were  13.500  students,  none  of  whom  were  under  IS 
years  of  »•:■'.  while  in  W  English  institutions,  including 
the  science  sides  of  the  Universities,  and  students  from 
15  years  of  age  and  upwards,  they  did  not  reach  more 
than  5.000.  The  greater  number  of  students  in  technical 
schools  in  Germany  were  undoubtedly  men  who  had  passed 
the  gymnasia  or  the  Ober-Real  Schnle,  where  they 
remained  till  they  were  at  least  Is  years  of  age.  The 
technical  schools  in  this  country  had  comparatively  few 
students  in  the  day  time.  The  preparation  of  the  student 
made  all  the  difference.  Science  teachers  in  Universal)  - 
or  Technical  Schools  could  do  vastly  better  work  if 
the  students  came  with  proper  preparation.  He  was 
-  d  to  find  English  employers  were  turning  a  more 
favourable  eye  towards  the  technically  and  scienti- 
fically trained  assistant.  The  school,  of  "course,  did  Dot 
pretend  to  train  the  student  from  the  business  point  of 
view,  but  aimed  at  awaking  his  intelligence  and  alertness 
of  mind.  If  they  could  imbue  the  student  with  the  idea 
that  his  real  business  had  still  to  be  learned  in  the  works, 
they  had  sent  him  out  in  the  proper  attitude  of  mind. 
It  ought  to  be  clearly  brought  before  the  student  that 
many  of  the  things  he  was  able  to  accomplish  with  facility 
in  the  school  laboratories  were  very  difficult  problems  from 
a  business  point  of  view.  He  had  more  respect  for  the 
School  at  Crefeld  than  Mr.  Higgins  appeared  to  have. 
The  Crefeld  people  themselves  stated  it  had  greatly 
developed  the  manufactures  of  their  town,  and  that  in 
many  cases  it  had  been  the  cause  of  goods  being  produced 
which  were  now  in  severe  competition  with  English 
manufactures. 

Mr.  \V.  Thomson-  said  the  chief  object  of  a  technical 
training  was  to  enable  the  individual  to  think  properlv. 
He  thought  the  commercial  point  of  view  might  very 
well  be  left  until  the  business  career  was  actually  com- 
menced. 

Mr.  H.  L.  Terry  said  that  Germans  were  asking  what 
was  to  Income  of  German  students  after  they 
were  trained.  Would  England  be  better  off  if  a  larger 
number  of  students  passed  through  the  Universities  ? 
The  author  had  stated  that  English  students  in  Germany 
were  charged  a  higher  price  for  their  fees  for  tuition 
than  Germans.  Was  such  the  case  in  England,  as  tech- 
nical institutions  were  largely  dependent  upon  I 
for  their  support  ? 

Mr.  HiRNER  said  that  there  were  various  types  of  school 
in  Austria.  The  so-called  Hohere  Staats-Gewerbe  Schule 
was  entirely  different  from  the  Crefeld  or  the  Miinchen- 
Gladbach  School,  the  entrance  examination  being  in  the 
Austrian  schools  very  severe.  The  student  devoted  three 
years  to  general  training,  and  only  in  the  fourth  year 
specialized  in  one  particular  branch  of  industry. 
Connected  with  these  schools  were  branch  schools  called 
W.rkmeister-Schulen  which  compared  more  directly  with 
those  of  Crefeld  and  SL-Gladbaoh,  where  the  training 
extended  over  two  years,  and  where  the  students  were 
trained  at  once  in  particular  branches  of  chemistry. 
Austria  had  also  Fa<  hschulen.  which  might  be  compared 
with  the  Crefeld  school.  Here  again,  the  entrance  examin- 
ation was  of  a  low  standard  tl  Ttnilrntn  entering  dii 
on  their  technical  training.  Regarding  fees  fjr 
foreigners,  the  Manchester  S.hool  of  Technology  made 
no  distinction.  In  Germany,  as  far  as  he  was  aware,  it 
only  existed  in  the  Crefeld  and  Mini. -hcn-Gladhuch  schools. 
The  bulk  of  English  students  in  Technical  High  Schools 
and  Universities  in  Germany,  Switzerland,  or  Austria  paid 


exactly  the  same  fees  as  the  people  of  the  country 
themselves,  and  the  fees  in  those  countries  were  much  lower 
than  those  charged  in  this  country.  Germany  in  addition 
to  the  fees  paid,  spent  f  12  or  £13  upon  the  education  of 
every  student  in  her  University. 

Mr.  J.  Allen  said  the  student,  on  leaving  the  technical 
school,  went  to  a  works,  practically  to  continue  his  educa- 
tion, and,  in  his  opinion,  at  least  two  years  training 
in  the  works  was  necessary  before  he  reached  his  greatest 
measure  of  usefulness. 

Mr.  K.  Shepherd  observed  that  a  great  deal  depended 
upon  the  attitude  of  works  managers  as  to  what  extent 
they  appreciated  the  chemist. 

Dr.  S.  B.  Jatar  thought  they  ought  not  to  be  satisfied 
with  the  fact  that  the  technical  student  was  an  unfinished 
product  on  leaving  the  school.  The  stu  ent  ought 
to  be  in  a  stronger  position  to  make  his  way  in  the  world. 

Mr.   R.    E.   Ckowther  observed  that   there  wen 
students    who    left    the    technical    school    and    who   had 
immediately  to  support  themselves. 

Mr.  Foster  regarded  the  chemical  student  as  being 
in  much  the  same  position  as  a  skilled  workman.  His 
future  was  largely  settled  for  him  by  commercial  conditions. 
The  management  of  chemical  works  largely  resolved  itself 
into  a  question  of  engineering.  Schools  of  dyeing,  though 
perfectly  good  on  the  theoretical  side,  did  not  in  his 
opinion  turn  out  the  industrial  chemists. 

Mr.  S.  H.  Higgins  said  that  the  principal  reason  he 
had  prepared  his  paper  was,  because  the  views  it  con- 
tained were  different  from  those  usually  accepted. 
He  considered  technical  schools  should  aim  at  making 
students  more  immediately  useful  to  works  managers. 
Students  would  be  all  the  better  fitted  for  bus,i 
experience  if  they  had  a  sufficient  know  ledge  of  the  current 
prices  of  materials  employed  in  manufacture.  In  his 
experience,  the  problems  in  a  works  were  almost  exactly 
the    same   as   the    problems   in   the   research   laboratory. 


Nottingham  Section. 


Meeting  held  at  Nottingham,  on  Wednesday,  February  23rd, 
1910. 


MR.    S.    J.    PENTECOST    IN    THE    CHAIR. 


THE  PREPARATION  OF  GLUE  FROM  CARTILAGE. 

BY    S.    B.    TROTMAN,   M.A.,    F.I.C. 

The  products  of  the  hydrolysis  of  cartilage  have  never 
been  sufficiently  studied,  and  considerable  divergency  and 
vagueness  in  the  published  descriptions  still  exists.  In 
most  text  books  one  still  reads  that  cartilage,  when  hydro- 
lysed,  yields  chondrin  which  is  supposed  to  be  derived  from 
the  hydrolysis  of  chondrinogen,  a  substance  bearing  the 
same  relation  to  chondrin  as  collagen  or  ossein  does  to 
gelatin.  The  so-called  "  typical  reactions  "  of  chondrin 
are  that  it  is  precipitated  by  acids  and  alum  and  gives  a 
jelly  less  firm  than  that  obtained  from  the  same  amount  of 
gelatin.  Its  nitrogen  content  is  given  as  14-4  per  cent. 
Mention  is  generally  made  of  Morners  micro-chemical 
experiments  upon  which  he  founded  the  opinion  that 
what  is  generally  termed  chondrin  is  probably  a  mixture  of 
mucin  and  gelatin.  The  glue  maker,  however,  assumes 
that  cartilages  when  hydrolysed,  yield  chondrin,  meaning 
thereby  all  that  can  be  precipitated  with  alum  or  dilute 
acid. 

In  view  of  the  doubt  which  obtains  as  to  the  nature  of 
chondrin,  I  thought  it  would  be  a  matter  of  some  interest  to 
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Morners  experiments  on  a  larger  scale.     The  results 
of  these  experiments  have  confirmed  his  results,  ami  Bhow 
conclusively  that  cartilage  contains  a  mixture  of  mm  in 
it ii< I  oallagen,  and  thai  it  the  mnoin  be  completely  o  a 
the  hydrolysis  ol  the  residue  yields  perfectly  norm 

..in.  In  the  first  place,  a  specimen  ol  chondrin  was 
obtained,  manufactured  by  a  well  known  firm.  This  was 
(.hi  in  1 to  agree  approximately  in  composition  with  the  pub- 
lished results  for  ohondrin  and  gave  all  its  supposed 
muttons.  "  is  obvious  therefore  thai  commercially  thi  re 
i-  suoh  a  substance. 

The  following  experiments  were  thcu  made  with  co  tal 
cartilage.  A  considerable  quantity  was  cleaned  and  cut 
Into  thin  slices  (J  to  i  inch  thick).  The  fat  was  extracted 
»itli  ether,  after  which  the  residue  was  dried  by  exposure  tn 
air.  It  was  then  placed  in  a  bottle  and  shaken  with  lime 
water  in  a  mechanical  shaker.  After  shaking  for  some  time 
the  liquid  was  filtered  and  after  filtration  acidified.  A  copious 
white  precipitate  was  obtained.  'The  shaking  process  was 
repeated  until  no  trace  of  turbidity  was  produced  with  acid. 
Tins  precipitate  was  then  collected  and  washed,  and 
,  1  ■  — . I % . t  1     in     sodium     hydrate     and     re-precipitated.      It 

{Wved  to  be  typical  mucin.      Its  solution  had  very  marked 
naming  powers,  and  gave  precipitates  with  alum  and  acids. 
nned  12-68  percent,  of  nitrogen.     The  precipitation 
by    acids    is  not  complete  without  heating,   which    causes 
lion.     Prolonged  boiling,  either  with  acids  or  water, 
produces,  however,  semi-solution,  accompanied  by  a  high 
nothing  power.     These  points  are  of  considerable  inter    i 
to '.due  makers.     The  extraction  of  the  mucin  is  \  ,r\  alovi  : 
without  the  aid  of  shaking  nearly  a  fortnight  was  required. 
In  the  first  experiments  1  made,  I  allowed  the  carta]  ige 
to  stand  in  contacl  with  the  alkali.     At  the  end  of  24  hours 
practically  nothing  had  been  extracted,  and  in  the  absi  nee 
of  a  precipitate  with  acid  I  concluded  that  no  mucin  was 
'    ami  proceeded  ;    with  the  result  that  1  obtain.    I  a 

Eroduct  containing  about  15   per  cent,  of  nitrogen    ;yid 
aving    the    properties   of   commercial   chondrin.      It    was 
only  when  the  shaking  method  was  adopted  with  very  thin 
■Hoes  that   complete  extraction   could   be  obtained.      The 
muein-free  residue  was    then  paddled  with  dilute  m  id   to 
the  excess  of  alkali.     It  was  next  thoroughly  washed 
and    boiled    with    water    for    three    hours.     The    solution 
obtained,  when  filtered  and  rapidly  concentrated,  set  to  a 
jelly,    indistinguishable   in   appearance   from    that 
led  from  gelatin.     Commercial  chondrin  is  not  only 
difficult    to   dissolve,    but    always   gives   an   opaque   jelly. 
The  solution  of  the  jelly  had  none  of  the  properties  generally 
attributed  t<>  chondrin.  but  on  the  contrary,  gave'  typical 
reactions  for  gelatin,  as  is  seen  in  the  following  table  : — 


Commercial 
chondrin. 


Hydrolysed  mucin- 
tree  cartilage. 


DOute  add    Precipitate 

Alum  Precipitate 

Lead  acetate Precipitate 

Copper  sulphate   |     Precipitate 

Bromine  witter 

Mercuric  chloride 

r  sodium  sulphate 
in  saturated  solution 


Xo  precipitate. 
No  prei 

No  precij.iT.iT. 
Nn  pri  ci 
Precipitate. 
Precipitate. 
Precipitate. 


above  reactions  indicate  that  we  are  dealing  with  a 
solution  of  gelatin,  or  at  any  rate  that  gelatin  and  chondrin 
have  identical  properties.  The  solution  was  next  precipi- 
tate.! with  alcohol,  and  after  washing,  dissolved  in  water 
and  re-precipitated.  After  the  first  precipitation,  the  nitro- 
gen content  was  16-82  per  cent.,  but  on  washing,  dissolving 
in  dilute  acid  and  re-precipitating,  it  rose  to  17-63,  which  is 
practically  identical  with  that  of  gelatin.  The  conclusions 
to  be  drawn  from  these  experiments  are  that  if  mucin  be 
tirst  removed,  normal  glue  or  gelatin  may  be  prepared  from 
cartilage,  and  that  glue  never  contains  chondrin  but 
merely  mucin.  Further,  cartilages  must  be  regarded  a-  a 
source  of  mucin  and  hence  as  one  of  the  causes  of  foaming 
ghee. 

Sections  of  the  original  cartilage.  1  efore  ami  after  alkaline 
extraction,  were  prepared  and  stained.  They  show  clearly 
that  a  portion  of  the  tissue  had  been  removed,  leaviiiL'  a 
reticulated  residue. 


The  yield  ol  gelatin  i-  mi\  small,  a  .'.        i  I  tgs  of 

insohibl ei  t.  masiing,    The  eartilagi 

following  figures  : 

"'I  4-45 

Mucin    >i:: 

'■•    l.llll  

w  atei  and  Ini  iluble     s: 

The  oil  was  of  n  light  yi  How   oolour     with  the  following 

constant  B  : 

Iodine  value    r.c  . 

Saponification  value l'.i«*6 

Melting  point    

I  it'  i  :;:.■:.  r 

'I  lie  produots  ol  hydrolj  -i-  are  -till   undei  investigation 
and  will  be  communicated  in  due  course. 


Meeting  htlil  at  X nti,„ 1/rWoy,   Mm/   T.\nl,   ]<I10. 


MK.    -.    J.    TENTEl  (.1ST    IX    Til  K    illllr.. 


A    NEW    STANDARD    METHOD    OF    COLOUR 
MEASUREMENT. 

BY    ntOF.    H.    K.     rHuCTER. 

Although  it  may  be  admitted  that  the  official  method 
of  measurement  and  registration  of  the  colour  of  tanning 
extracts  has  served  a  useful  purpose  as  enabling  sellers  and 
buyers  to  fix  a  definite  numerical  standard  in  contra  I  . 
it  is  obvious  that  it  fails  in  other  respects  to  give  much 
useful  information  as  to  the  actual  colour  of  the  material. 
It  is  certain  that  no  merely  optical  test  can  give  complete 
information  as  to  the  colour  which  will  be  given  to  tin- 
leather,  since  tins  depends  not  only  on  the  colouring 
matters  present,  but  on  their  relative  affinity  for  the  hide 
and  even  upon  the  previous  preparation  of  the  latter,  and 
it  is  only  necessary  to  quote  the  extreme  case  of  logwood 
extract,  which  itself  is  yellow,  but  dyes  an  ahimed  leather 
violet.  The  difficulty,  however,  ot  producing  the  same 
shade  on  different  samples  of  pelt,  and  of  guaranteeing  the 
tanned  leather  against  subsequent  colour-change,  tender 
the  actual  tanning  test  unsuitable  as  a  basis  of  contract, 
and  still  leave  room  for  an  optical  method  more  accurate 
and  intelligible  in  its  results  than  that  at  present  official. 
Attempts  have  been  made  from  time  to  time  to  substitute 
for  the  Loviboud  glasses  some  more  scientific  and  less 
arbitrary  scale,  based  on  the  actual  spectrum,  anil  measured 
by  spectrophotometers,  such  as  Huelliu-r's.  described  by 
Hough  (Collegium,  1909,  417);  but  those  who  have  gone 
carefully  into  the  question  will  at  once  realize  that  the 
scientific  measurement  of  a  colour,  even  it  it  can  be 
executed  with  sufficient  accuracy,  can  only  be  expressed 
fully  by  the  form  of  a  curve,  and  not  in  any  way  suitable 
for  commercial  requirements  ;  and  that  any  numerical 
expression  must  be  based  on  arbitrary  assumptions  as  to 
the  component  colours.  It  therefore  seems  unwise  to 
leave  the  simple  and  well-known  coloured  glasses  of  the 
tintometer  for  a  more  expensive,  more  complex, and  for 
our  purposes,  probably  less  accurate  method,  although  as 

will    be    shown    later,    the    glasses    haw     sei -    inherent 

defects;  but  while  still  retaining  the  colour-standards 
now  in  use.  I  have-  sought  to  apply  them  in  a  more  accurate 
and  an  easier  way.  which  I  think  also  gives  its  information 
in  a  more  comparable  and  clearer  form. 

To  explain  my  meaning  1  nay  quote  the  results  of  a 
-olution  of  a  simile  (oakwood)  extract  in  solution  ol  20, 
10,  o,  and  2-5  gnus,  per  litre  as  measured  by  the  tinto- 
meter and  the  new  method  (see  Tall.  I.  \\"liile  no 
intelligible  relation  exists  between. the  tintometer  results, 
thos,-  bj  the  new  method  are  simply  proportional  to  the 
dilution  of  the  solution,  and  when  calculated  back  to  terms 
of  the  original  extract  are  identical  within  the  limits  of 
experimental  error.  The  reason  for  the  discrepancy  of  the 
tintometer  results  lies  m  the  fact  that  the  match  between 
the  glasses  and  the  liquid,  though  perfect  to  the  eye.  is 
physically  not  a  true  one.  The  sum  appears  to  1*  the 
same,  but  the  individual  constituents  arc  different,  as  is 
at  once  obvious  when  both  are  dissected  by  the  spectroscopic 
prism.  The  white  unaltered  light  gives  a  band  of  infinite 
gradation  of   colour,   from    red,   through    orange,  yellow, 
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green  and  blue  to  violet.  If  a  coloured  glass  or  liquid  is 
interposed,  some  portion  of  this  band  is  shaded  out.  and 
the  colour  which  we  see  is  the  combined  effect  of  that  which 
remains.  Thus  an  extract  absorbs  violet  and  Mm-,  while 
the  rod,  yellow  and  green  which  remain  combine  to  produce 
orange  or  brown,  and  a  blue  liquid  like  ammoniacal  copper 
sulphate  absorbs  red.  yellow  and  green,  leaving  blue  and 
violet.  The  absorption  generally  occurs  as  a  broad  band 
gradually  shaded  off,  and  if.  the  unshaded  portion  (Fig.  1) 
represents  the  entire  spectrum  of  white  light.  Fig.  6  would 


"Red. 


Yellow, 


Green.       Blue.      Violet. 


t.  White  Light 
2.  5  Yellow 


7.  10  Blue 


k „  j,^-T^~- rr — a 

t  O  fb  F 


Fig.  1. — Absorption-spectra. 

represent  that  of  an  extract,  the  shaded  curve  indicating  the 
proportion  of  light  absorbed.  If  the  depth  of  colour  is 
increased,  the  absorption  widens  ;  in  the  case  of  the 
extract,  covering  more  blue  and  finally  green.  Thus  the 
colour  of  the  extract  usually  becomes  redder  is  it  deepens, 
the  degree  of  change  depending  on  the  form  of  the  curves. 
If  with  these  curves  we  compare  those  of  the  glasses, 
we  shall  find  marked  and  curious  differences.  In  the  yellow 
glass  (Figs.  2  and  3)  the  absorption  somewhat  resembles 
that  of  the  extract,  but  the  curve  is  more  abrupt,  so  that 
there  is  little  tendency  for  the  colour  to  become  redder  as  it 
deepens  ;  and  when  the  whole  of  the  blue  is  absorbed 
further  addition  of  yellow  glasses  produce  little  change. 
On  the  other  hand  the  red  and  blue  glasses  (Figs.  5  and  7)  are 
marked  by  curious  bands  of  selective  colour-absorption, 
so  that  by  no  possible  combination  can  a  curve  be  formed 
really  similar  to  that  of  the  extract.  Fig.  5  for  instance 
represents  approximately  the  curve  of  3R.  7Y.  which 
matches  extract  Fig.  6  in  the  tintometer  while  the  dotted 
lines  in  Figs.  5  and  6  give  an  approximate  idea  of  the 
relative  effect  of  doubling  both,  which  clearly  shows  that 
they  no  longer  match,  both  the  total  depth  of  colour  and  the 
proportion  of  red  to  yellow  being  varied.*  This  arises 
from  the  fact  that  doubling  of  a  glass  or  of  the  depth  of  a 
layer  of  coloured  liquid  does  not  double  the  colour  absorbed, 
but  increases  it  in  a  proportion  varying  in  its  intensity. 
Thus  if  the  first  glass  absorbs  50  per  cent,  of  the  total 
light  and  transmits  50,  a  second  glass  can  only  absorb  50 
per  cent  of  the  transmitted  50  and  ihe  total  absorption 
will  be  75  per  cent,  or  1  1/2  times  that  of  a  single  glass, 
while  if  the  first  glass  absorbs  10  per  cent,  only,  the  second 
will  absorb  10  per  cent,  of  90,  or  in  all  1-9  times  that  of  a 
single  glass,  and  consequently  a  colour  consisting  of  bands 
of  very  different  intensity  will  not  vary  in  the  same  ratio 
as  one  evenly  shaded.  The  conditions  of  colour  absorption 
being  so  complex  that  it  is  impossible  to  calculate  actual 
colour-strength  from  varying  tintometer  measurement,  I 
have  thought  it  preferable  rather  to  measure  the  quantity 
of  extract  or  tannin  required  to  produce  a  definite  standard 
colour,  than  the  colour  produced  from  a  standard  tannin- 
strength  as  at  present ;  since  under  the  proposed  conditions 
equal  arithmetical  variations  will  always  represent  equal 
quantities  of  colouring  matter.  An  instrument  is  therefore 
used  in  which  the  depth  of  extract-solution  of  known 
strength  can  be  varied  till  its  colour  is  as  dark  as  the 
colour-standard.  We  are,  however,  still  met  by  the 
difficulty  that  no  single  standard  colour  will  match  all 
kinds  of  extract,  since  some  are  redder  or  yellower  than 


others.  I  have  therefore  fallen  back  on  the  arbitrary 
standards  of  the  tintometer,  and  after  considerabk'  experi- 
ment have  decided  on  10  Lovibond  units,  red  or  yellow, 
as  most  suitable  iu  intensity  for  accurate  matching.  This 
compound  unit  may  contain  any  varying  proportion  of 
red  or  yellow  from  9Y+1R  to  9R-^1Y,  but  for  all  ordinary 
tanning  extracts  it  approximates  to  7V  +  3R,  and  for 
approximate  purposes,  such  as  works  control,  it  might 
be  possible  to  adopt  some  average  combination  as  a 
permanent  standard  and  so  greatly  diminish  both  the 
cost  of  glasses  and  the  trouble  of  making  a  measurement. 
For  exact  work,  however,  accurate  match  of  colour  is 
essential.  By  keeping  the  standards  in  pairs  running 
from  lY-f  9R  to  9Y  + 1R  a  first  approximation  is  obtained 
by  simply  changing  the  pairs  and  varying  the  depth  of 
the  liquid  till  the  nearest  match  is  obtained.  A  red 
or  yellow  glass  (according  to  whether  the  glasses  are  too 
red  or  too  yellow)  is  then  exchanged  for  the  next  lower  unit, 
so  that  the  standard  is  now  of  9  units  in  all,  and  the  10  is 
made  up  by  adding  paired  decimals  equal  to  one  unit  till 
an  exact  match  is  obtained,  the  additional  glass  being 
balanced  as  in  the  t  intometer  by  the  addition  of  a  plain  glass 
on  the  side  of  the  extract.  Generally  speaking  no  glasses 
on  the  extract  side  are  required  when  one  pair  only  of 
coloured  glasses  is  used,  since  the  cylinder  and  liquid 
may  be  counted  without  sensible  error  as  two  glasses,  but 
this  will  vary  slightly  with  different  instruments,  and  the 
exact  compensation  required  must  be  determined  by 
matching  with  plain  glasses,  with  water  in  the  measuring 
cell.  The  glass  standard  has,  however,  still  one  serious 
disadvantage  depending  mainly  on  the  selective  absorption 
of  the  red  glass.  For  perfectly  normal  vision  no  difficulty 
is  experienced  in  accurate  measurement,  but  it  is  clear  that 
an  observer  colour-blind  to  the  particular  tract  of  green 
absorbed  by  the  red  glass  would  make  quite  a  different 
match  to  the  normal  observer,  and  even  slight  difference  of 
sensitiveness  to  this  particular  tract  of  light  would  affect 
the  depth  of  extract  solution  required  to  match  a  given 
amount  of  red  glass  in  the  standard.  In  the  tables  it  may 
be  noticed  that  certain  observers  are  normally  higher  or 
lower  than  the  average,  an  effect  probably  due  to  the 
cause  just  named.  If  so,  the  error  would  disappear  if 
the  glass  standard  could  be  made  a  true  spectrum  match 
of  the  extract,  and  this  might  perhaps  be  accomplished  by 
making  most  of  its  colour  depend  on  a  brown-orange  glassof 
suitable  colour,  which  has  a  spectrum  very  like  that  of  an 
extract,  and  only  employing  the  red  and  yellow  glasses  for 
minor  correction. 

We  are  now  in  a  position  to  state  the  measurement 
for  a  given  extract.  The  colour-standard  to  be  used  is 
found,  for  example  to  be  75Y  and  25R,  or  25  per  cent, 
red,  and  the  depth  of  liquid  in  centimetres  is  5-35.  As, 
however,  the  diluted  analytical  solution  may  vary  in  con- 
centration, the  depth-measurement  is  not  directly  compar- 
able for  different  extracts  or  different  dilutions,  and  it  is 
therefore  best  to  calculate  the  theoretical  concentration  of 
extract  in  grms.  per  litre  (pounds  per  100  gallons)  required 
to  produce  the  standard  colour  in  a  depth  of  1  centimetre 
(corresponding  to  the  present  1  cm.  cell).  If  the  analytical 
solution  after  dilution  was  of  4  grms.  per  litre,  the  required 
figure,  obtained  by  multiplying  depth  by  strength,  would 
be  21-4  grms.  per  litre,  and  again  multiplying  by  the 
percentage  of  tannin  found  by  analysis,  (say  26-0)  and 
dividing  by  100  we  should  obtain  5-56  grms.  as  the  quantity 
of  tannin  present  in  a  solution  of  standard  colour.  Of 
course  the  greater  these  figures  are  and  the  higher  is  the 
tanning  strength  in  proportion  to  colour,  and  the  paler  the 
extract. 


•  The   curves  are  merely   sketchea    and  make  no  pretence  of 
quantitative  accuracy. 


Fio,  2. — Arrangement  of  prisms  in  Schmidt  and  Haeusch 
Colorimeter, 
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As  regards  instruments,  Ihe  most  accurate  I  know 
or  the  purpose  is  the  Schmidt  and  Baensoh  oolorimetei 
Aith  a  Lumroer-Brodhun  prism  (Fig.  2)  in  which  the 
oloui  "i  the  liquid  app  ai  as  a  stripe  in  the  centre  ol  the 
..■Id  ol  colour  from  Ihe  glasses,  and  entirely  disaj 

perfecl   match  i-  obUi I.     i  olorimetei  -  ol   the 

.mi. -iii  and   Dubosc  tyjw,  in  which  the  two  col 9  are 

Held   by  rhombic  prisms  I  Fig.   3) 
-    good,    but    both   are    lomew  hal    exp 
0  01   £10       Foi    those  therefore   who  desire  a  cheapei 
oel in  mi- ni.  Messrs. Reynolds  and  Branson  areendeavi 

i lirii  d  foi  m  ol  Iheii  "  chrometei  "  in  «  bii  i. 

irated  patches  ol  coloui  are  ji  i  n  as  in  the  tint.. 
•tor,  one  through  the  coloured  glasses  and  one  thru 

m   which   the   depth  .'I    liquid  can   be   varied   In 

.I  lowering  a  tubular  reservoir,     The  price  ..I  this 

us  will  be  about  35s.  with  a  cylinder,  but  without 

l.issc-.  and  us  only  alu.ul    I.,     i  M-quin-d    will  bo 

all  lower  than  that   of  the  complete  tintometer    with 

it  is  at  least  equal  in  accuracy. 


Kio.  1.— A  rraugement  of  prisms  in  Dubosc  Colorimeter. 

In  all  these  instruments,  as  in  the  tintometer,  the  use 
f  blue  glasses  on  one  side  or  the  other  is  occasionallv 
■filed  to  adjust  the  colour  of  the  glasses  to  that  of  an 
stract.  This  does  not  necessarily  suggest  any  impurity 
I  the  extract,  but  may  occur  in  one  of  very  light  colour 
wily  than"  in  dark  one,  if  the  colour  which 

mains  is  not  vivid  ;  or  on  the  other  hand  an  extract 
but  vivid  colour  may  require  a  shade  of  blue  to 
•duce  it  to  the  standard  glasses.  In  order  to  avoid  com- 
heating  the  measurement,  it  is  proposed  to  3tate  these 
mall  corrections,  never  more  than  a  few  decimals,  as  an 
ddition  to  the  standard    (-(-Blue),    or  a  subtraction  from 

(—Blue)  rather  than  vary  the  latter  in  red  or  yellow. 

As  regards  the  dilution  'of  the  liquor  used  for  testing, 

has  been  proved  that  under  the  prescribed  conditions  its 
t.  if  any.  is  so  small  as  to  be  negligible,  and  that  most 
dusable  will  differ  somewhat  with  the  character  of  the 
'tract,  and  the  particular  instrument  used,  as  with  dark 
very  small  depth- of  liquor  are  needed,  which 
uinot  be  measured  with  the  same  proportional  accuracy  as 
hen  about  5  cm.  are  required  in  the  Schmidt  and  Haensch 


chronicler  possibly  dilution  to  loo  0.0  will  give  more 
accurate  reading,    the   quantity  ol    Solution    taken    being 

ill. 'i  tor  dark  extraote  ami  more  foi  pale  on 

In  ordei  t"  overoome  the  ui absence  "t 

daylight  it  has  been  found  desirable  to  emploj  artificial 
light,  and  the  inverted  incandescent  gat  bornei  with 
Braj  ox  w  ■  I  bai  b  mantle,  and  a  globe  transparent  at 
in  it,  lower  half,  has  proved  most  satisfactory  of  the 
lights  easily  available.  The  results  differ  little  (nun 
daylight  and  ipproach  it  the  more  closely  the  brightei  the 
light,  so  that  it  i-  found  best  to  work  with  the  burner 
slightly  above  the  matt  opal  reflector  ol  the  instrument, 

and  not  more  than  1  to  ti  ins.  distant  from  it-  The  light 
and  heat)  should   be  ~niial.lv  ■-haded,  not   onlj    toon  the 

eyes,  but  l i  the  cylindei  ol  liquid  and  it  is  best  to  work 

in  a  darkened  or  dimly  lighted  loom.  Before  using  an\ 
oolorimetei  il  must  be  ascertained  thai  when  the  oy  Under  is 
is  tilled  wild  wain  and  |  .lain  glasses  an-  -  n  I .  - 1  n  1 1 1 .  ii  1  1 1  ii  t  he 

standard,  the  brightness  of  the  two  fields  is  absolutely 
equal,  and  trifling  differences  may  often  be  compensated  by 
slightly  moving  the  light  towards  one  or  other  side  of  the 
instrument  or  larger  ones,  due  to  the  construction,  with 
plain  colourless  glasses.  When  the  instrument  isaccurately 
adjusted  it  is  best  to  fix  its  position  relative  to  the  lamp 
with  a  clumping  screw.  Perfect  cleanliness  and  bright  in  -- 
of  the  cells,  glasses  and  opal  reflector  is  essential  to  accurate 
work. 

The  advantages  claimed  over  the  present  method  are 
greater  ease  and  accuracy  of  execution,  closer  concordance 
of  different  observers,  and  a  much  more  intelligible  state- 
ment of  results,  by  which  both  the  tint  and  depth  of 
colour  of  different  extractsenn  be  approximately  compared. 
Itis  proposed  that  the  Paris  Conference  of  the  International 
Association  of  Leather  Trades  Chemists  should  be  asked 
to  accept  it  as  an  optional  method  and  familiarise  the 
trade  with  its  results  by  giving  them  for  a  time  in  addition 
to  tintometer  figures.  To  some  extent  the  colour  standard 
as  apart  from  depth  of  colour  is  characteristic  for  different 
materials. 

The  following  tables  give  some  idea  as  to  the  accuracy 
to  lie  expected  from  the  method,  and  its  results  as  compared 
with  ordinary  tintometer- values. 

Table  I. 
Comparison  of  New  Method  and  Tintometer  Results  on 
Solutions     of     Cerych's    Oakwood    Extract   of     Various 

I  Mint  ions. 

Tintometer. 


Concentration. 


Red. 


Yellow. 


Blue. 


5-:!  27-0               0 

2-7  10-0                  0 

1-0  :)-7                  0 

could  not  be  measured. 


Table  Ia. 

Colorimeter. 

Standard  tint.  2-0  Red.  vO  Yellow  =  10  unit-. 


Concentration. 

Depth  of  liquid. 

Grm.  per  litre,  for 

C.D.W. 

H.B.                  W.J. 

standard  colour  in  1  cm. 

"  grm.  per  litre  . 

-434 

•890 
1-818 

3-620 

•424                   -428  cm. 

•844  -860  ,. 
1-7111  1-796  ,, 
3-458               S-498  ,, 

8-68 
8-90 
904 
9-05 

'      8-48 
8-44 
8-55 

:::::::::::: 

8-60    mean  8.68  urms. 



8-35                8-75  ; 

- — 

10  cm.  in  the  chrometer.     The  analytical  solution  is 

•  mployed   as  soon  as   it   is   filtered,   leaving  the 

alculation  of  results  till  the  analysis  is  completed,  and  in 

is  way  possible  changes  of  colour  caused  bv  time  are 

led.   Pe.r  the  Schmidt  and  Haensch  a  suitable  quantitv 

easured  with  an  accurate   pipette   may    be   diluted   to 

o*    with    colourless    distilled    water,    while    for    the 


The  mean  of  13  determinations  of  the  same  oakwood 
xtract  by  five  observers  in  various  concentrations  gave 
■-72  grrus.  per  litre,  with  a  mean  error  of  +-315  grm.  or 
36  per  cent,  for  a  single  determination  aad  of  +0-076 
grm.  for  the  final  result.  Each  determination  was 
the  average  of  five  independent  scale-readings.  A- 
the  extract  contained  23-4  per  cent,  of  tanning  matter 
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the   tanning   strength   of  a   solution  of    standard  colour 
would  be  2-3  grms.  per   litre. 

Table  II. 

Colour-measurement  of  "  Mimosa  D."  L.D.G.,  36-8  per 
cent,   tanningj  matter 

Thilomittr  on   Analytical     Solution    reckoned     to   0-5 
per   cent.    Tannin    Strength.     Red=2-5.     Yellow=2-3. 

•  irimeter. 


Observer 

■  atratton 

standard  tint. 

sj  grins. per 

litre.  Depth 

of  liquid 

litn  for 
Btandard. 

Yellow. 

Blue. 

in  cm. 

colour  in 

l  i  in. 

J"-? 

C.D.W 

8-6 

li-4 

— n.j 

3-760 

H.B 

8-9 

6-4 

_0.<1 

l'J-4 

W.J 

3-6 

6-4 

—0-4 

20-1 

M.A.8.?.     .. 

- 

6-2 

—  d-4 

21-2 

H.R.P 

3-7 

6-3 

—0-4 

3-754 

20-6 

Mean 


6-37 


—0-4 


3-694 

Extract 
Tannin 


20-3  grni. 
7-5 


=  r.-xuai  a         au-o  yir 
Tannin  7-5     .. 

Uean  error  ..i  single  observer     0*75  grm.=3-6  percent 

Mean    error    of    final    result     0-34  grni. 


Meeting  held  at  Xottingharn  on   Wednesday,  April  21th,  1910. 


SIB   JOHN   TrRXEY   IX   THE    rHAIR. 


THE   BACTERIOLOGY'  OF  THE   LEATHER 
INDUSTRY. 


BY    J     T.    WOOD. 


(re  o  cnrsipiic,   i  i   -loorroitirat,  idv  fiy  anoQavn. 

Perhaps  the  earliest  paper  dealing  with  the  part 
played  by  bacteria  in  ihe  leather  industry  in  a 
scientific  andpractieal  manner  was  that  of  Eitner  entitled 
"  Antiseptics  in  the  Tannery  "  (der  Gerber,  1889)  in  which 
he  deals  with  it  from  the  point  of  view  of  the  prevention  of 
injurious  fermentations.  In  1894  I  published  a  general 
paper  entitled  •Fermentation  in  the  Leather  Industry " 
setting  forth  what  I  knew  of  the  subject  up  to  that  time, 
and  indicating  some  of  the  problems  which  were  awaiting 
solution. 

Since  that  date  much  important  work  lias  been  done, 
eepei  ially  in  tin-  bacteriology  of  tan  liquors  Ly  .Andreasch, 
1897,  ot  drenches  by  Wood  'rid  Wilcox,  and'  of  bates  by 
i  id  Wood,  and  quite  recently  my  friend.  Dr. 
George  Abt.  hi  s  published  a  general  paper' on  the  part 
played  by  bacteria  in  the  putrefaction  of  skin  and  in 
the  bates.* 

Since  putrefaction  is  the  most  obvious  danger  to  the  war 
skin  it  is  necessary  to  say  a  few-  words  about  it.  Nearly 
all  bacteria  can  be  cultivated  on  nitrogenous  organic 
matter  (the  nutrient  gelatine  of  the  bacteriologist  has 
become  an  article  of  commerce  sotliat  there  is  scarcely  any 
of  bacteria  which  cannot  take  some  part  in  the 
putrefaction  of  skin.  In  an  article  on  "  Recent  advances 
in  the  bacteriology  of  putrefaction  "■(  1  have  iv«n 
a  short  acconnt  of  the  researches  oi  Tissiei  and  Martelly  on 
the  putrefaction   of  meat,  and  it  is  probabl  the 

putrefaction  of  skin  follows  much  the  same  coarse.  Abt 
[loc,  cit.)  gives  the  following  table  resuming  the  action  of 
putrefactive  bacteria. 


*     I.'    role    des    microbes    dans   la  putrefaction  .|<  -  p  anx  en 
n  .it-  et  en  trip;  dans  les  counts.)— Bull.  Syndicat  Gen. 
Peaux.  Nov.  10,   1908.  416. 

t  This  Jour.,  1906,  109. 


Leroble. 


I    Proteolytic:   Micrococcus  flaws  Mgiti 

faciens,  Proteus  vulgaris 

White  staphylococcus 

Mixed     -    Peptolytic  :     B.     coli.     B.     fililormii 

streptococcus  pyogenes 

\  Diplococcus    griseus. 

|    Proteolytic:   B.     subtil*,    B.     mnm 
Simple  \   _  ttricus. 


anaerobic. 


Mixed 


Simple 


Peptolytic  :     Proteus  Zenkeri. 

|    Proteolytic:   B.  per/ringens,  B.  biln 
\  mentans    sporogenet. 

\  Peptolytic :  B.  bifidus,  B.  Lam 
propytbutyHcue 

lique/aciens  (To.. 

t  Proteolytic  :  JB.  putriflcus,  B.  putidi 
gracilis. 

\  Peptolytic:  Diplococcus  maann 
anaerobius.  B.  faecal 
alkaligenes. 

The  simple  ferments  are  those  which  are  capable  c 
fermenting  nitrogenous  matter  only,  the  mixed  ferment 
are  able,  not  only  to  ferment  nitrogenous  bodies, 
proteids,  but  also  to  act  upon  carbohydrates,  such  « 
sugars  and  starches,  from  which  they  produce  organi 
acids. 

The  proteolytic  bacteria  which  begin  the  action  ai 
those  capable  of  liquefying,  and  afterwards  decompose 
the  natural  albumins.  The  peptolytic  bacteria  are  tho 
which  are  only  able  to  attack  the  soluble  products  of  tl 
decomposition  brought  about  by  the  former,  so  that  it 
clear  the  peptolytic  organisms  remain  without  action  on 
sound  skin,  but  will  be  able  to  complete  the  attack  begu 
by  proteolytic  organisms. 

In  a  normal  putrefaction  the  different  groups  of  bacter 
follow  one  another  in  regular  order.  At  the  beginnini;  i 
find  mixed  aerobic  organisms ;  first  proteolytic,  tin 
peptolytic.  they  produce  acids,  principally  amino-acii 
of  the  type  of  leucin,  which  are  soon  decomposed  wit 
production  of  amines  and  ammonia,  so  that  the  acidity 
gradually  neutralised.  As  the  same  time,  the  aerol 
bacteria  have  used  up  all  the  oxygen  of  the  material,  at 
prepared  the  way  for  the  mixed  anaerobic  bacteria.  . 
this  stage  the  putrefaction  becomes  rapid,  and  the  pr 
duction  of  ammonia  is  sufficient  to  render  the  ma 
alkaline.  The  simple  anaerobic  organisms  now  appe 
B.  putrificus,  B.  putidus  gracilis,  and  diplococcus  n 
The  complete  cycle  may  take  several  weeks. 

The  most  important  putrefactive  organisms  are  probalj 
B.  putrificus,  and  B.  putidus  gracilis,  which  are  anaeroh 
and  can  only  live  in  an  alkaline  medium. 

It  may  be  noted  that  the  skins  in  their  fresh  state  conta 
all   the   bacteria    which   develop   later,  and  which  can 
putrefaction,  but  the  putrefaction  only  begins  when  all  t 
conditions  are  favourable.     There  is  no  doubt  that  t 
first   stage — the   solubilisation   and   peptonisation  of  t 
nitrogenous  matter — is  the  most  difficult,  but  once  this  h 
begun  the  fermentation  soon  reaches  the  stage  at  whi 
ammonia  is  evolved.     We  see,  therefore,  that  to  p 
tin-  ^kins  it  is  necessary  to  prevent  the  presence  of  cussolv 
albuminous  matter.     The  simplest  method  is  that  of  dryi 
the  skins,  and  if  this  is  properly  done,  it  is  quite  effecti 
in   preventing   bacterial  decomposition,  and  in   01 
prevent  the  attacks  of  higher  organisms  such  as  mit 
-.  and  worms,  the  dry  skins  are  strewn  with  napht! 
line   before  being  packed  into  bales.     The    other    on 
method  of  preserving  skins  is  by  means  of  salt.     This  a, 
prevents  the  development  of  bacteria  by  dehydralin: 
fibre  of  the  skin.     There  are  some  bacteria  able  to  gr> 
in  the  presence  of  salt,  one  species  of  which  produfl 
colouring  matter  which  it  is  impossible  to  remove  from  t 
skin,  and  which  is  one  of  the  causes  of  the  defect  known 
salt  stains.     The  stud}-  of  this  defect,  so  far  as  I  know,  1 
not  be  made,  and  I  might  suggest  this  as  an  int. 
and  useful  research.     (Lantern  slide.) 

There  are  very  few  poisons  that  actually  kill  bactei 
and  at  the  same  time  are  without  action  on  skin.  CorTOS 
sublimate,  chlorine,  and  bromine,  will  kill  them,  but 
pi.o  tice  the  use  of  such  substances  is  not  possible,  or  e\ 
necessary,  if  due  attention  is  given  to  the  working, 
use  of  a  solution  of  arsenic  in  caustic  soda  has  been  tri 
but  has  not  been  entirely  successful  in  practice,  owi 
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th<'  tint  thai  the  mam  action  is  due  to  the  Boda  ;   the 
baa    practically    no    detrimental    action    on    the 

I  i . .1  n i.i ii    found    that    Bacillus    subtilis    is    nol 

nic  solutions  "I   the  st nimth  recommended. 

■      il   actually  continued   to  develop  in   the 

oration.     Poi maldchyde     is    a     powerful    unci   effective 

tic  I  nit   il   has  a  tannin::  action  mi  tin-  skin  which 

rohibits  its  use  as  n  preservative.     Since  formic  acid  has 

i  cheap  common  ial  produi  t  a  good  deal  of  atten- 

being  paid  to  il  b         preservative  for  skins 

Sey ii  Jones  has  desi  ribed  its  use  in  the  pickling 

iOtcks. 
At  the  present  time  the  I.A.L.T.O.  have  formed  a  Com- 
indei    the   president    of   Mr.   A.  Seymour-Jonea, 
with   the   preservation  and   curing  of  raw   hiil'  > 
as  with  the  object  of  reporting  up  n  and  standard] 

mel I    in  u 

intisepti      ind  disinfectants  in  Procter's 
Principles  of  Leather  .Manilla,  lure  "  is  very  complete  as 

to  this  subject. 

1  cannot  leave  the  bacteriology  of  raw  skins  without 

something  of  anthrax,  which  is  sometimes  conveyed 

•  ria  contained  in  the  skins  ami  hair.     This  was  cne 

truest   diseases   which   was  proved  to  he  due  to  a 

nism  I  Bacillus anthracis,  Davaine  I  8113) growing 

ii  (he  blood  of  the  animal  infected,  and  capable  of  being 

tiltivatcd  on  nutrient   media  outside  the  animal's  bod}', 

idture  inoculated  into  the  blood  of  a  healthy  animal 

\is  Found  to  produce  the  disease  in  all  its  virulence,  and 

again  found  in  the  blood. 

ithnn  be   illus  is  in  the  form  of  short  rods  very  like 

'.'.  mUtiiu,  but  as  its  characteristics  may  be  found  in  any 

bai  teriology,  I  shall  nol  describe  it  further  than  to 

.i\  that  the  chief  reason  it  is  so  dangerous  is  its  capability 

ning  very  resistenl   spores,   which  remain  capable 

f  developing  after  years  when  aga:n  placed  in  favourable 

us.     These  spores  arc  found  in  the  dirt  and  dust  of 

<     I.  horse  hair,  and  bides  of  animals  which  have  died 

■1  the  disease.     In  this  country  anthrax  among  animals 

s  rare,  but  in  Russia,  China,  India,  and  many  parts  of  the 

«"Hd  the  disease  is  common,  and  infected  material  is  often 

•hipped  to  British  ports.     Wet   salted  hides  and  greasy 

ree  from  dust,  and   little  risk  is  incurred   in 

handling  them.     The   disease   is   communicated   to  man 

"luetic  j  or  swallowing  the  dust,  but  more 

usually  by  the  poison  lodging  in  some  point  where  the  skin 

is  broken,  such  as  a  fresh  scratch,  or  cut,  or  a  scratched 

.   or  even   chapped   hands. 

Dr.  B.  A.  Whitelegge,  of  the  Home  Office,  from  whom 

I  have  taken  the  above  remarks,  has  prepared  statistics 

of  cases  of  anthrax  caused   by  various  industries,  from 

which  I  have  abstracted  the  following  table  for  the  five 

1902—1906  :— 


Industries. 


Deaths. 


•  fnm   



LIT      

'allium:,  nil- 

■loaeerins    



Total    .. 


15=   6-7% 
87  — 
4«=17 

77  =  29-5°<, 
36=  1 


261=100% 


4=  .v.;  '.. 
24=84-0% 

12=17  " 

20=28-2'  . 
11  =  15-2% 


71-27% 
ol  total  cases. 


It  will  he  si  i  n  that  the  most  dangerous  cases  are  those 

j  in  wool  combing,  where  there  were  24  deaths  in  87 

The  next  ni"~t  dangerous  occupations  are  handling 

and  fellmongering,  where  there  were 

20       iths.      It  would  >cem  from  these  figures 

breathing  in  of  infected  dust  is  more  fatal  than 

I  ion  from   a    scratch. 

In  connection  with  this  disease,  Dr.  Turnbull,  of  Liver- 

I.  tells  mc  that  the  gloves  which  arc  worn  by  the  men 

handling  hides  are  liable  to  become  a  source  of  infection 

infected  or  sterilized  regularly,  as  the  sweat  from 

ie  hands  causes  them  to  become  dirty  and  form  a  nidus 

for  various  kinds  of  organisms. 

The  Committee  of  the  I.A.L.T.C.  for   the  preservation 

disinfection  of  hides  and  skins  which  I  have  previously 


i Iinlicd  has  also  tins  part  ol  the  -ul.j.il  under  con- 
ciliation, and  Dr.  C.  Ponder,  "t  Cambridge,  lias  been 
appointed  by  the  Leather  Sellers  Technical  College  to 
investigate  anthrax.  Ii  may  be  of  interest  to  mention  that 
the  anthrax  cultures  now  being  u  ed  by  Dr.  Jonan at  the 
I'astcur  Institiit.  .M.  di  i  ended  from  tie  original  culture 
Minted  by  Pasteur  himself  thirty  years  ago. 

77  •    soaks. 

I  Ii.-  first  process  tbrou-jh  which  the  raw  skins  go  OD 
i.  aching  the  tanner  is  the  simple  '•  •  ping  or  washing  in 
aown  as  the  Boaks.  In  tin  case  of  fresh  skins 
.  iiiiiig  from  the  markets  n  short  immersion  in  cold, 
running  water  is  sufficient  to  u'ot  rid  of  blood  and  dirt. 
and  tin  I  hi  nave  uo1  time  to  undergo  any  putrefaction. 
In  the  treatment  of  salted  skins  the  water  quickly  dissolves 
out  the  salt,  and  if  mechanical  means  (paddle  or  drum) 
are  used,  there  is  little  or  no  danger.  It  is  in  the  soaking 
i  if  skins  previously  dried,  which  takes  several  days,  that 
the  danger  of  putrefaction  arises.  At  one  tune  the 
deliberate  use  of  putrid  soaks  was  in  operation,  but  in  the 
modem  methods,  where  no  chemicals  are  used,  one  fresh 
water  is  given  to  each  [>ack  of  skins.  Keen  in  this  ease, 
oiisideralile  putrefaction  (by  putrefaction  I  do  not  mean 
actual  damaged  grain,  but  include  simple  solution  of  skin 
substance  under  this  head',  and  consequent  I'  -  "fskinsub- 
-tance,  takes  place  where  the  soaking  occupies  seven  days 
i  more.  The  bacteria  of  the  soaks  are  numerous  and 
varied,  and  even  at  a  temperature  of  6°  C.  a  single  loop 
from  a  comparatively  fresh  soak  will  develop  so  many 
colonies  of  liquefying  bacteria  in  a  gelatine  plate  as  to 
quickly  liquify  the  whole  plate.  A  rise  in  temperature 
of  a  few  degrees  is  sufficient  to  double  the  number  of 
organisms;  it  is.  therefore,  imperative  to  keep  the  tem- 
perature of  the  soaks  as  low  as  possible;  it  should  not 
•  id  10°  C.  So  far  as  I  know,  the  bacteria  in  the  soaks 
have  not  been  specially  investigated  except  by  Andreasch, 
who  found  the  following  species  : — 

Bacillus  fluorescens  lii/u>/nrietis  (Fliigge),  B.  mega- 
terimm  (de  Bary),  B.  subtilis,  B.  tnesenterietu  vulgatus. 
i:  ,„<  .,  „t,  .,,„  /„.,./  .  /;  „,7,, ,,./..  I  Klic'ce).  /.'.  hquidus 
il-'rankland),  B.  gasoformatu  (Eisenberg),  White  bacillus 
(Maschek),  Proteus  vulgaris,  Pro'eus  mirabilie,  Bacillus 
butyric  us  (Hueppe),  White  sin  ptococcus  (Maschek).  Worm 
shaped  streptococcus  (Maschek).  Grey  coccus  (Maschek). 
All  these  may  be  classed  as  putrefactive  organisms,  and 
some  of  them  act  energetically  on  the  hide  substance. 
1  he  slide  shows  a  typical  plate  culture  on  gelatine  of  a  soak 
used  for  softening  dry  sheep  skins,  in  which  no  chemicals 
have  been  used.  The  development  of  the  colonies  has 
had  to  be  stopped  by  the  application  of  formalin  vapour 
before  many  of  the  species  have  had  time  to  develop, 
otherwise  the  whole  plate  would  have  been  liquified. 
Prom  what  has  been  said,  it  will  be  seen  that  the  most 
suitable  mode  of  preserving  skins,  by  which  the  least 
risk  will  be  run  in  subsequent  operations,  is  the  salting 
process,  or  some  modification  of  it.  We  have  seen  that 
the  species  of  bacteria  developing  in  the  soaks  aie  mostly 
putrefactive,  and.  therefore,  injurious  bacteria,  and  I 
do  not  think  that  any  useful  purpose  to  the  tanner  would  be 
served  by  a  research  as  to  the  nature  of  the  organisms 
developing.  The  line  to  be  followed  here  is  to  work  out 
the  best  method  which  will  prevent  the  development  of 
bacteria  in  this  part  of  the  work,  that  is,  tie  hould 

be  carried  out,  as  far  as  possible,  under  antiseptic  condi- 
tions.* 

Depilating  and  Liming. 

After  soaking  the  hair  ol  wool  must  be  removed  from 
the  skins.  Tins  is  usually  done  in  the  case  of  hides  by 
immersion  in  lime  water/or  milk  of  time,  until  the(hair 
slips,  and  although  lime  is  an  antiseptic,  we  shall  see 
that  even  in  this  process  bacteria  play  an  important  part. 
I    shall  pass  over  the  depilating  "f  skins  with  sulphides, 

•Theuseofvanou-~-.il  KS'fSS? 

,.  i„-,.„  tried.     The  best  '-  a  sain  don  o    caustic  soda. 

pari  i»r  ti and,  or  ol  lodium  sulphide  1*  to  *J«*»Per 

nand.     Forty-eight    hours    m    either    ol    '  m    « 

.ufflcinit  t.i  -mt,,,  most  dried  Bktas,  while  putrefaction   -  almost 

ntirelv    prevented,   and   the   soaking   may   be  conducted  without 

_,r  at  temperatures  up  ...  i  -    '  .       Viit  Procter,  Prmciples.of 

Leather    Manufacture,    p.    114.) 
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and  sulphur  compounds,  which  loosen  the  hair  by  dissolving 
the  epidermal  tissue,  because  in  this  case  bacteria  take  no 
part. 

Both  hides  and  sheep  skins  are  frequently  unhaired  by 
the  process  known  u  sweating,  in  which  the  wet  skins 
are  hung  in  a  moist  chamber  (the  Sweating  stove)  at  a 
temperature  of  15;  to  20°  CL,  partial  putrefaction  com- 
mences ;  ammonia  is  evolved,  and  in  four  to  five  daj  a  the 
hair  or  wool  may  be  easily  removed.  Procter  finds  that 
the  vapour  of  ammonia  alone  is  sufficient  to  loosen  the 
hair,  but  in  sweating,  the  prime  cause  is  the  solution  of  the 
epidermal  tissues  surrounding  the  hair  roots  by  bacteria, 
or  rather,  by  digestive  enzymes  produced  by  bacteria. 

Villon  was  the  first  to  describe  the  organism  which 
attacks  the  albuminous  matter  of  the  hair  roots  ;  Ik  calls 
it  Bacterium  pillinc,  and  describes  it  as  an  aerobic  organism 
which  decomposes  pilline,  transforming  it  into  leucin, 
t\  1 1  -in,  butyric  and  margaric  acids,  and  sets  free  ammonia, 
which  dissolves  the  coriin,  and  thus  sets  free  the  hair. 
From  the  description  given  it  is  very  doubtful  whether 
Villon's  Bacterium  was  a  pure  culture,  although  he 
considered  it  to  be  so. 

Villon's  experiments  have  been  criticised  by  Schmitz- 
Dumont  (15)  who  describes  the  specific  depilating  organism 
as  a  streptococcus,  which  by  decomposing  the  rete  malpighi 
loosens  the  hair.  Schmitz-Dumont's  experiments  are 
little  more  convincing  than  Villon's  as  to  the  sweating 
being  caused  by  a  specific  organism,  the  difficulty  being 
to  sterilize  the  skins  without  injury.  I  have  examined  the 
bacteria  from  the  roots  of  wool  in  a  sweating  stove  used 
for  depilating  sheep  skins,  and  have  isolated  several 
organisms,  among  which  are  the  bacteria  described  in  a 
former  paper  *  as  bacillus  D.  &  E.  (Fig.  3).  I  also 
found  B.  fiuorescens  liqucfaciens,  t  but  I  have  not  made 
an  attempt  to  ascertain  whether  one  of  these  alone,  or  all 
of  them,  are  responsible  for  the  unhairing  process.  I 
found  a  similar  organism  to  bacillus  D.  in  old  limes ;  all 
of  these  produce  ammonia  from  organic  nitrogenous 
matter,  and  are  capable  of  living  in  a  strongly  alkaline 
medium,  even  of  higher  alkalinity  than  a  saturated  lime 
water.  Probably  one  of  these  organisms  is  the  same  as  the 
bacteria  of  Villon  and  Schniitz-Dumont,  but  in  my  opinion 
it  will  be  found  that  the  action  is  produced  by  a  simul- 
taneous growth  of  several  different    species    of   bacteria. 

Procter  states  that  an  old  lime  becomes  charged  with 
ammonia  and  other  products  of  the  action  of  lime  upon  skin, 
such  as  tyrosin,  leucin,  and  some  caproic  acid,  but  so 
far  as  I  am  aware  the  mode  of  production  of  these  bodies 
is  still  unknown,  and  it  seems  doubtful  whether  ammonia 
is  produced  in  the  cold  in  a  sterile  lime.  In  the  case  of 
the  sweated  unlimed  skin,  we  know  that  the  ammonia 
and  alkaline  bodies  are  produced  by  the  action  of  bacteria, 
on  dissolved  skin  substance,  and  it  is  highly  probable 
that  the  same  kind  of  action  goes  on  in  the  limes,  and  that 
it  is  produced  by  the  same  bacteria.  The  fresh  lime 
dissolves  the  interfibrillar  substance  of  the  skin,  J  bacteria 
obtain  access  from  the  air,  then  decompose  the  skin 
substance  with  the  production  of  the  bodies  named.  That 
this  is  so  is  supported  by  the  statement  that  in  Payne  and 
Pullman's  liming  process,  in  which  the  skins  are  first 
treated  with  caustic  soda,  and  afterwards  placed  in  a 
solution  of  calcium  chloride,  they  cannot  be  unhaired  unless 
they  have  been  previously  acted  upon  by  putrefactive 
bacteria,  that  is,  the  skin  can  be  limed  with  the  hair  on, 
and  this  fact  has  been  made  use  of  in  the  preparation  of  fur 
skins.  §  This  would  seem  to  be  an  additional  proof  that  the 
loosening  of  the  hair  in  the  limes  is  brought  about  by  the 
same  means  as  the  unhairing  in  the  sweating  stove,  though, 
in  the  latter  case,  real  putrefactive  bacteria  are  liable  to 
attack  the  skin,  whereas  in  the  limes  the  okin  is  preserved 
from  the  action  of  these  putrefactive  organisms. 


•  This  Jour.,  1899,  p.  990. 

t  B  fluorescens  is  not  invaribly  present,  but  there  is  some 
organism  which  produces  a  dark  grey  roluuring  matter,  and  which 
eventually  overgrows  the  depilating  organisms. 

t  See  the  amount  of  skin  suit-tame  dissolved  in  lellmongfllB' 
collecting  limes.  Wood  and  Trotnuw,  this  Jouro.,  19U9,  p.  1304. 
Where  a  lime  was  found  containing  3*37  gnns.  skin  per  LOO  c.c, 

§  As  a  matter  of  fact,  Payne  and  Pullman's  process  of  liming 
sterilizes  the  Hkin,  so  that  the  depilating  bacteria  cannot  grow. 


Payne,  however,  states  that  hydrosulphide  of  lime  t 
produced  by  the  action  of  caustic  lime  on  the  sulphur  i; 
the  hair  and  that  this  has  an  unhairing  action.  In  thi 
case  a  sterile  lime  should  unhair.  I  believe  it  will  do  s< 
if  time  be  given  for  the  chemical  action  to  take  place 
That  this  is  a  si.  iw  process  is  the  probable  explanation  of  tb 
failure  to  unhair  which  has  been  observed  in  Payne  an< 
Pullman's  process. 

There  is  no  doubt  that  the  growth  of  bacteria  in  the  lime 
is  one  of  the  principal  factors  in  the  "  mellowing  "  as  w 
call  it.  Griffith  (J.  Amir.  Leather  ('hem.  Assoc..  19b 
5,  109 — 129)  states  that  the  mellowness  of  the  used  lim 
liquor  may  be  artificially  protluced  by  the  addition  i 
ammonium  sulphate  to  the  limes. 

There  is  a  form  of  damage,  which  principally  affen 
skins,  known  as"  lime  speck"  (Fig.  2).  and  which  is  due  to 
colony  of  bacteria  forming  on  the  grain  side  of  the  ski 
just  below  the  hyaline  layer.  When  lime  is  applied  to  th 
skins  by  the  fellmonger,  in  order  to  remove  the  wool, 
portion  of  it  becomes  fixed  in  the  colony  in  the  form  i 
carbonate,  and  partly  as  a  combination  with  the  fatt 
acids  frc  m  the  wool  roots.  Possibly  there  is  also  somecon 
hination  of  lime  with  the  skin  substance,  which  has  bee 
liquified  by  the  bacteria. 

True  lime  speck,  so  far  as  I  know,  is  never  caused  aft« 
the  wool  is  removed,  by  sulphide  or  by  lime  only,  althoug 
it  is  stated  that  it  sometimes  occurs  in  sweated  skin 
It  may  be  classed  as  a  putrefactive  damage,  and  can  1 
avoided  by  keeping  the  skin  in  a  sterile  condition  unl 
it  is  ready  for  painting.  A  further  investigation  of  th 
defect  is  necessary,  and  would  be  very  useful. 

I  have  already  suggested  (this  Jour.,  Nov.  30th.  )'.« 
1274)  that  the  role  of  bacteria  in  the  liming  process  shou 
be  worked  out  in  our  research  laboratories  in  the  same  wt 
as  the  bacteria  in  tan  liquors,  bates  and  drenches  ha' 
been  investigated  by  Andreasch.  Becker,  and  niysc 
From  what  has  been  said  it  will  be  evident  that  the  speci 
to  be  isolated  in  this  case  are  much  less  numerous  the 
in  most  other  parts  of  the  tanning  process,  and  the  woi 
should  demand  a  proportionately  less  time. 

Bating  and  Puering. 

The  next  process  which  the  skins  go  through  befo 
passing  into  the  tan  liquors  is  to  remove  the  lime,  and  gi' 
the  desired  character  to  the  leather.  Sole  leather  mu 
be  firm  and  dense,  it  is,  therefore,  usually  sufficient  f 
the  surface  lime  to  be  removed  by  washing  or  handlii 
in  soft  water,  the  natural  acidity  of  the  tan  liquors  dissolve 
the  remainder  of  the  lime. 

Light  leathers,  which  must  be  supple  when  tanne 
require  not  only  to  be  freed  from  lime  before  going  in 
tan,  but  also  require  a  portion  of  the  interfibrillar  substan 
to  be  dissolved  out,  and  the  fibres  brought  into  such  a  00 
dition  that  the  resultant  leather  will  stretch  withu' 
springing  back.  The  removal  of  the  lime,  and  perhaps  al 
some  of  the  interfibrillar  substance  may  be  effected  by  meai 
of  acids  used  in  a  careful  way,  but  as  my  object  is  to  discu 
the  bacteriological  problems  of  the  bate,  1  shall  pas-  <•■■ 
the  purely  chemical  methods,  and  proceed  directly  to  tl 
fermentative  processes  which  have  been  in  use  for  tl 
purpose  since  very  early  times.  The  skins  are  first  wash' 
to  remove  as  much  lime  as  possible,  after  which,  hides  i< 
dressing  or  harness  leather,  are  passed  through  a  bat 
consisting  of  an  infusion  of  pigeon  or  hen  manure.  Sk: 
for  light  leathers,  such  as  goat  and  sheep,  are  treated  wi 
an  infusion  of  dog  manure  in  water  at  a  temperature 
30°  to  40°  C.  This  somewhat  disgusting  process  unci 
normal  conditions  produces  excellent  results,  and  t] 
great  difficulty  in  finding  an  efficient  substitute  has  bei 
to  combine  in  one  bath  the  peculiar  effects  of  the  dui 
bate.  Since  the  cause  of  the  action  in  the  two  bates 
very  similar,  I  shall  refer  more  particularly  to  the  di 
dung  bate,  which  is  usually  known  as  a  puer.  Ski) 
in  the  bate  lose  their  plumpness  and  firmness,  and  becon 
soft  and  slippery,  or  fall,"  as  we  term  it.  The  batii 
liquor  has  some  osmotic  effect,  which  causes  the  swolle 
fibre  to  give  up  its  water.  This  falling  also  mechanical! 
squeezes  out  a  further  quantity  of  lime,  and  at  the  san 
time  a  considerable  chemical  action  takes  place,  so  that  tl 
skin  which  originally  contained  5  %  of  lime  will,  on  comii 
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mi  the  puer,  contain  onlj  "7  to  I",,  of  I ,  calculated 

i  ii„-  dry  weight  of  skin.     What  is  it  in  the  dung  whii  h 

4  ihi»<-xtra»nliuury  ivMilt         S<>  fur  os  1,111   presi id 

iv  vrry  complicated  :    there  i- 

chcmical  netii I    various  -nil -  of   organic  acids 

iucI  111  i  In    tluiiir.     Tin-  i-  ehieflj  confined 
ilution  o(  lime,  the  reaction  Ik-iujj  similar  to  that 

in  n  solution  of  ammonium  chloride, 
.•\M  ui,  mi   ,     Cal  U     2NH,     2HjO. 

i    we  have  mentioned  above :  the 
Intioii   of  a    i-  ivu   \et    unite  clear,  anil    1    shall  not 
(plain   it. 

on  "i  ha,  i id  ,,f  enzymes  produced  by 

ms  undoubtedly  ploys  the  greatest  naif  in  the 
mii  "  of  tlie  skins,  because,  not  only  '1"  '  Iv  \ 
li,    loid     i  mmonia  and  amines  «  hich 

;  ions,   but    they   also    produce   digc  it  ive 
nzvnics,  u  hi,  h  have  n  solv,  nt   a,  i  ion  "ii  the 
;   the  -km. 
the  objei  t  of  osi  ertoining  the  effe,  t  ol  thi    various 

contained   in   the  dung  upon   si 

,    ibet  ol  various  species  ln\,'  been  isolated,  and  the 

cultures   indifferent  media  has  been  tried.* 

ol    the    results    have    been    published    in  this 

oi    II.  Becker,  who  has  done  a  great  deal 

d  the  work,  i-  of  opinion  that   the  pun-  ipal 

is   concerned   in   the    bating   exist    in   the   dogs' 

,  In-long  i"  the  group  of  c, >h  bacteria.     These 

widely  distributed  bacteria,  and  ore  found  in  the 

es  of  mammals,  and.  as    a   consequence,   in 

ill   soils,  -mil  in  the  mud  of  rivers  and  lakes. 

l>.rt>  t  found  it   along  with  other  organisms  in  the  mud 

:  the   l-ike  of  i  leneva  at  a  spot   where  the  water  was 

11  v   very   pure.     Dr.  A.  C.  Houston,  the  bacterio- 

the  Metropolitan  Water  Board,  enumerates  sixteen 

ineties  of  this  organism,  80  per  cent,  of  which  produced 

id  and  gas  in  lactose  peptone  cultures,  indol  in  peptone 

dtures,  and  when  grown  in  milk  produced  acid  and 

The  bacterium  slid,-  resembles  that  of  typhoid  fever. 

I  nd  has  frequently  been  mistaken  for  it.     It  is,  however, 

itieh   more    resistant     to     destructive     influences.     As 

it    is  a   short    bacillus,    possessing    flagellar    by 

moves  more  or  less  rapidly. 

--or    Becker's    Bacterium    No.    12,    which  he  has 

»med  Bacillus  <  rodi'i  ns.  is  undoubtedly  a  variety  of  It.  <■■/-. 

i  more  rapid  motion,  and  does  not  coagulate  milk, 

i-    is    somewhat    thick.      Cultivated    in 

givesoff  much  gas, consisting  of  12  per  cent,  carbon 

r  cent,  hydrogen.  3  per  cent,  oxygen.    Itglucoso 

I  the  quantity  of  carbon  dioxide  rises  to  40  per  cent. 

!     ed.     The  most  rapid  growth  is  at  37°  C. 

nd  at  this  temperature   a   broth  culture   has  a  distinct 

i  action  on  skin.     According  to  the  medium  in  which 

wn.  it    produces  acid  or  alkali,  and  thus  comes 

the  heading  of  mixed  bacteria.     In  sugarf  solutions 

|    and  in  proteid  solutions  ammonia  com- 

indol  and  evil  smelling  gases  are  given  off.     Thus 

J  varying  the  medium  the  effect   produced  may  also  1„- 

i-sried.     1  shall  refer  to  this  a  little  later. 

I  found  in  studying  the  bacteria  of  dog  dung  that  the 

l-peciee  existing   in   the   fresh    dung,   which   developed    in 

nlinary  plate  cultures,  appeared  to  belong  to  four  or  five 

"nlv.  mostly  bacilli.      At   the  end  of  two  or  three 

I  he   original   species   had    given   place   to   others, 

i  occi.  in  a  very  similar  way  to  the  change  which 

;  »kes  place   in   putrefaction.     It    will   be   seen,   therefore, 

_le    species   produces   the    complex   chemical 

zical  changes  which  take  place,  or  the  bodies 


i-  net  -->  far  remove, i  loan  direct  human  inter, --t 
tonemiul  '  supp,  -  .  t"»>r  many  years  Metschmkotf.  in  Pan-,  ha- 
tli,-  1,. i,t  rial  ll-ra  ,,f  tie-  human  intestines.  Mi- 
hfory  Is  that  old  age  is  cause  by  the  poisonous  products  of  these 
ntesttnal  bacteria,  and  he  proposes  to  counteract  the  etfects  of 
Atttpotaouous  organisms  by  introducing  into  the  system 

!,|  bacteria,  either  in  the  form  of  tabloids, 

"il  of  sour  milk  culture-. 

I    C.  Houston  has  been  kind  ,-n,,uch  to  make  on  examina- 

,el  to  ascertain  it-  action  ,-n  various  sugar- 

■   in  neutral  red  l>r,,th  cultures,  and  and  gas 

eultures.  indol.  and  acid  and  ,1,-t  in  milk  cultures.      1* 

te  with  production  of  acid,   but   not  cane  sugar. 

wme,  inulin.  inosite.  salicin,  or  rafflnoae. 


iiecessary  for  the  hating  of   skin  an  tome  ob 

supposed,   but   the   ranous  speeies  suooeed  one  another 

,    the  medium  changes  it-  reaction  and  composition  until 

tin.ilK   tic-  organic  pi a  it  resolved  into  the  simplest 

odie    -iich  as  carbon  dioxide*,  ammonia  and  hydrogen. 
lime  is  iini    b  moment  when  the  dung  is  at  its  best  so 

far  as  tie    bat  ins  en  i  i ,  ,  ned,  and  thi 

-In,-  to  the   rita!   activity    ol    bacteria,   and   consequently 
.in,--,   according    to    I  he    U  mperature,   and 

iniluence-   (electrical  condit I   the  atmosphere,  etc.) 

One  may  say  if  is  at  itsbi   I  it  abonf  fifteen  days  in  summer, 
and  one  month  or  more  in  winter.     Puer  which  I, 

icd   i-  not    -,,   powerful   in   ii  -  action  as  thai    which   is 

medi  "-I'    madi    into  a   paste  w  ith  water.     It   a 
to  lose  its  "  nature,"  partly  owing  to  irreversible  di  I 

I processes,  and  pari  Ij  becausi     i  m<  of  the  1 

killed,     I  have   her,-   plate  ci 

puer.  and    from  a   puer   wheel  in  use.     Thi   •     i,,,w  i),<, 
number  of  bacteria  in  the  i  net  wheel  to  be  much  - 
ii  hi  iii  1 1,,-  fresh  i  in  . .     Many  of  the    tp  cii     oi    b 
:   semble  one   another    uery   closely,   and   to   shov 
species  would  weary  you  to   no   useful   purpose.      I   shall, 

■  ,-.  only  throve  on  thi     creen  the  principal 
existing   in   puer. 

Ii  will  be  noted  thai  many  of  these  organisms  are  i,  1 1 
with  those  whii  li  carry  on  putrefaction.  The  quantity  of 
ammonia  otul  volatile  bases  produced  is  very  small,  but 
non-volatile  bases  an-  produced  in  considerable  quantity; 
the  problem  of  the  constitution  of  these,  and  of  their  mode 
of  action  on  skin  is  one  awaiting  solution. 

Another  group  of  organisms  which  have  some  influence 
in  the  bating  process  are  the  class  called  by  Beyerinl 
Granuldbancr.  They  produce  butyric  acid,  and  this  acid 
combining  with  the  ammonia  compounds  of  the  dung 
forms  salts  which  undoubtedly  exert  an  effect  on  the  lime 
in  the  skins,  though  its  action  on  the  fibre  is  not  so  great 
as  the  compounds  of  lactic  and  propionic  acids. 

I  have  pointed  out  previously  the  importance  of  the 
nutrient  medium,  or  substratum,  in  which  the  bacteria 
grow,  on  the  species  surviving.  In  it  one  can  sec  on  a 
-mall  scale  the  Darwinian  process  of  natural  selection. 
There  is  a  great  struggle  for  existence  between  the  various 
species,  and  the  circumstances  determining  the  survival 
of  this  or  that  organism  are  extremely  complicate, 1.  ami  we 
are  yet  very  much  in  the  dark  as  to  the  action  of  the 
various  chemical  compounds  contained  in  the  puer,  so  that 
it  is  unsafe  to  neglect  even  those  which  are  present  in  only 
small  amounts.  Very  minute  quantities  of  certain  bodies. 
almost  too  small  for  detection  by  chemical  means,  are 
sufficient  to  cause  large  differences  m  the  growth  of  certain 
organisms.  For  instance.  Raulin  found  that  the  addition 
of  a  trace  of  zinc  to  his  nutrient  liquids  increased  the  crop 
of  the  mould  Aspergillus  niger  more  than  four  times  the 
weight  of  a  crop  grown  in  the  same  liquid  free  from  zinc. 

If  we  inoculate  a  nutrient  material  with  a  pure  culture  of 
bacteria,  and  the  medium  is  not  exactly  adjusted  to  the 
needs  of  the  particular  organism,  it  will  not  thrive,  and 
will  speedily  be  overgrown  by  some  other  species  obtaining 
access  from  the  air.  This  fact  very  much  discounts  the 
use  of  pure  cultures  of  bacteria  which  have  been  proposed 
for  bating,  although  in  the  case  of  Erodin,  where  the 
medium  has  lx-en  adjusted  to  suit  the  organism,  consider- 
able success  has  been  attained.  The  whole  of  the  enzymes 
and  chemical  compounds  essential  for  a  perfect  bat- 
not  present  in  the  dung  when  it  leaves  the  animal's  body, 
but  these  compounds  are  produced  by  the  continued 
action  of  these  and  other  bacteria  which  obtain  access  from 
the  air.  The  production  of  the  enzymes  depends,  too 
upon  the  Composition  of  the  nutrient  medium,  sin,-,-  this 
exerts  a  selective  influence  on  the  species  of  ba 
obtaining  access  to  it.  .Iu-t  as  in  the  Spi 
of  milk  numerous  bacteria  have  free  access  to  it.  yet  the 
'  til  ferment  is  generally  so  pure  that  it  may  be  and  is 
a  pure  culture  on  a  large  scale  in  the  manufacture 
of  lactic  acid. 

Seeing  that  the  action  of  the  dung  varies  in  a  great 
measure,  according  to  the  food  on  which  the  animals  have 
K-en  fed,  and  in  the  main  a  carnivorous  diet  is  more 
effective  than  a  vegetable  diet,  it  was  thought  that  the 
ilung  of  an  animal  fed  entirely  on  a  meat  diet  would  have  a 
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greater  effect.  I.  therefore,  procured  some  lion's  dung,  and 
puered  skin  with  it.  but  it  was  found  to  have  less  action 
than  the  ordinary  dog  oner  employed.  The  same  reeoM 
was  obtained  after  beeping  it  for  -  ,,r.il  weeks,  and  allow- 
ing the  bacterial  Mora  to  develop. 

The  chemical  composition    of   the   lion's   dung  was  as 
follows  : — 

Water   582  per  cent 

Ash      ;!;» 

lime  (C«Oi >»  J.      •• 

nates  iP.Ojt 


11.  Bacillus  fluorescein  putridus. 


Organic  matter 


19-7 


B 


\  Wteriological  examination  showed  the  presence  of 
co/i  and  a  liquefying  dipUaxcaa  not  identified.  A 
curious  feature  was  a  branching  monld  with  extremely 
tine  mvcelivim.  in  parts  developing  into  yeast-hke  cells, 
and  which  invaded  the  whole  plate. 

The  recent  researches  of  Tissier  and  Metchnikoff  have 
shown  that  the  flora  of  the  intestines,  both  of  men  and 
animals,  consist  very  largely  of  anaerobic  bacteria.  These 
have  been  overlooked  in  previous  researches,  owing  to 
imperfect  mcansof  studying  this  class  of  organisms.  Indeed, 
in  one  work  on  the  microbes  of  the  alimentary  canal  of  the 
dog  DO  mention  was  made  of  them,  whereas  they  are  all 
very  active. 

The  following  anaerobic  bacteria  have  been  isolated  :— 
B.  bifidua,  B.  perfringtns,  B.  bifermenians,  B.  fvuiluUformxt 
iVeiilon).  B.  capillosus.  B.  sponger**,  B.  nntnosus, 
B  Rod.lln  111.  Staphylococcus  parvulus,  THytecoam 
orbiculus,  Coeeobacillus  preacutiu,  Coeeobacillus  onformis. 
Most  of  these  organisms,  and  the  new  methods  by  which 
they  have  been  isolated,  are  fully  described  in  a  new  work 
entitled  "  Les  Anaerobies  "  by  M.  Jungano  and  A.  Distaso, 
of  the  Pasteur  Institute,  Paris. 

Various  bates  have  been  patented  based  on  the  above- 
mentioned  researches,  and  in  a  recent  patent  it  has  been 
proposed  to  use  an  extract  of  the  pancreas  in  conjunction 
with  an  ammonium  salt.*  Undoubtedly  this  will  have  a 
certain  batine  action,  as  I  showed  as  far  back  as  1894, 
but  I  do  not  "think  from  the  evidence  we  have  at  p resent 
that  the  action  of  living  bacteria  can  be  dispensed  with. 
Enzymes  are  of  a  colloidal  nature,  and  consequently  will 
not "  penetrate  a  semi-permeable  membrane  like  skin 
■but  the  bacteria  entering  by  means  of  the  vessels  and 
ducts  into  the  interior  of  the  skin  produce  their  products 
in  situ,  and  the  action  is  thus  greatly  intensified. 

Professor  Procter,  in  his  recent  paper,  to  which  I  haye 
Teferred  above,  says  (page  331)  "There  is,  however,  no 
reason  that  all  the  necessary  effects  both  of  puermg  and 
bating  should  not  ultimately  be  attained  by  purely  chemical 
treatment  without  the  risk  and  uncertainty  which  must 
always  attach  to  bacterial  and  ferment  action 

While  I  agree  with  him  in  this,  still  it  is  well  to  remember 
that  in  the  case  of  one  of  the  very  oldest  of  the  fermentat  ii  in 
industries,  that  of  the  production  of  alcohol,  a  comparatively 
simple  body,  the  natural  process  has  not  yet  been  replaced 
by  a  chemical  one.  and  I  believe  this  applies  also  to  the 
manufacture  of  vinegar. 

Chemical  methods  of  bating  may  be  used  for  leathers 
like  chrome  and  alum  leather,  but  even  here  natural 
processes  like  drenching,  in  which  acids  are  produced 
gradually  during  the  working  of  the  skins,  give  more  beauti- 
ful results.  Wfth  vegetable  tanning  materials  the  advan- 
tage is  still  on  the  side  of  the  natural  processes  when  these 
are  conducted  in  a  proper  manner. 

List  of  Bacteria  which  have  been  found  in  dung  {mostly  dog 
dung). 
l.  Micrococci!*    una*  (Cohn),  (Partem). 

/ulcus     (Cohn)   (Crookshank,  p.  221.   Mace,  and 
■/.,  pf). 

3.  „  ■prodiaiosut. 

4.  ff         urea*  Uqutfactotw, 

5.  Bacterium  tulphureum. 

6.  „         coli  comin 

1.  ,,  coli  "-         Kcum, 

s]  M  coli  anaerogenes. 

9.  „  furfuris  a. 

10.  ,,  furlurit  a. 


subtili* 


liquefaciens. 


•   "I  irepon,"  an  artificial  bate,  manufactured  by  Rijhrn  4  Haas 
of  Darmstadt. 


naprOfWiMlHerteld.this  J.,  May.  1895)  tin     <  irlett 
biitynrus  |  Hueppe). 
putriticus-ciiti. 
,         pyocyancus. 
janthinus. 
coprogenes  loetidtts. 
pyogenes  loetidus  (a  variety  of  B.  coli). 
:enk-eri. 
minimis. 
spinosus. 

ligue/aciens  (Eisenbergl. 
amylobacter  |Van  Tieghem). 
acidi  paralactici. 

■•  fji     1    Isolated    from    horse    manure    by    Severi 

,','j  Centr.  HI.  f.  Bakt.<2>,1..97. 

'         from  horse  dung  (anaerobic)   Severin,   Central  1 
fur  Bakt.  (2)  III.,  708. 
31  ..        from  hnrse  dung  (anaerobic),  No.  3. 

32.  ..        oedemutis  maiigni  (Vibrion  Septique,  Pasteur). 

33.  ..         mesentericus  rulgatus. 

34.  ..        tactis  oerogtnes. 

35.  ..         cavicida  (Briegerl. 

36.  ..        albuminis  (Bienstock). 

37.  ..        Bienstockii . 

38.  ,.       feauw. 

39.  ..        enteritidis  sporogenes  (Klriu'. 

40.  ..         lactis  acidi  i  Ankerschmid.  1905). 

41.  „         megatherium  „  ■  J 

4-'  cadarcris  sporogenes  (Klein)  said  to  be  identical  W 

No.  16. 

43.  ,,         therinophilus  (Houston). 

44.  a.    ironi  puer.  Wood,  p.  8.  J. S.C.I.  1898,  i 

45.  '.'.         b. 

17.  ,.        mycoides.  . 

4g — 81.     14  species  isolated  from  dog  and  pigeon  dinii:  i>y  pp 

H  Becker.    Zeit.  f.  Offentlich.  Chemie.  Heft  xxiii.  Jahrga: 

X.p.  447. 
62.  Sarcina  fimentaria  (Lehmann  and  Neumann). 
6:s.  Streptococcus  from  Sewage.     Houston,  7  p.  104,  114. 

64.  „  brevis. 

65.  ,,  longus. 

66.  „  -pyogenes. 

67.  „  liquifaciens  coli.  (Gamgee.  Phys.  Clieni.  - 

68.  Streptothrix  from  stable  manure.     Severin,  6. 

69.  Spirillum  serpens  (Kutscher). 

70.  ..         tenue  „ 

71.  .,         undula  „ 

72.  ..        vohitans 

78  from  pig  dung.     Smith,  Centr.  Bl.  f.  Bakt.,  II, 

(II.   124. 
74 — 76.   Tihrio.  three  species  isolated  by  Kutscher. 

77  ilostridum  butyricum  (Prazmowski)  said  to  be  identical  wi 

No.   25. 

78  Streptococcals  faecalis.     Sidney  Martin.  37  and  38.     Ann.  K< 

Loc.    Gov.  Board,  1907—9. 

Drenching. 
After  bating,  the  skins  go  through  a  simpler  fermentati 
process   known   as   drenching.     An   infusion   of  bran  . 
generally  used  at  a  temperature  of  35°  C.  5  to  10  grs.  ] 
litre,  or  half  to  one  lb.  per  10  gallons.     The  skins  fr. 
the  bate,  after  washing  in  water,  are  placed  in  this  liqu 
It  ferments  vigorously  for  18—24  hours.     A  consideral 
quantity  of  gas  is  evolved,  and  weak  organic  acids  a 
produced,   which   are   absorbed   by   the   skins,   and   s« 
them  slightly.     In  a  drench  taken  in  actual  work,  b, 
without  skins,  the  acids  produced  per  litre  were  :— 

Lactic  acid J;™0/, 

Acetic  acid °  240 

Formic  acid  ™™ 

Butyric  acid    IM"'i4 

Total  acids . .   1-0749 

The  composition  of  the  gases  was — : 

Carbon  dioxide   -j;- 

Hydrogen  «  ' 

Nitrogen  -';', 

Oxygen  -  17° 

A   small   quantity  of   trimethylamine   was  also  fou> 
The   nature    of   this   fermentation    was    very   tho 
investigated  by  the  author  and  Dr.  \V.  H.  Willcox  fr 
1892  to   1897,  and   was  found  to  be  due  to  the  spec 
action  of  bacteria,  which  we  have  called  Bacillus  furfu 
There  are  two  varieties  of  this  organism,  a  and  0,  which 
very  similar  in  form,  and  differ  only  in  the  shape  of  j 
colonies   when  grown   in  glucose  gelatine,  and  also  tl 
when  grown  together,  they  produce  more  acid  than  wl ' 
growing  separately.     They  are   sensitive   to  acids,  wh> 
Inhibit  their  growth,  and  when  the  acidity  reaches  A/ 
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.   iiml    being   non-sporing   organj 
on  die.     The)    are   present    in  the    |  uei    used   1"' 
iiing  the  skins,  and  consequently  there  i-  no  difficulty 
a  fenucntal  ion. 

Tin'   mode  of  action  iif   i  In-  drenoh  on  skins   mm    I" 

mined  •  1 1  •  as  follows  : — 

I.  The  solution  of  the  last  iraces  of  lime  whioh  has  not 

fii  removed  by  the  bate,  by  tin  organic  acids  produced 
:  the  fermentation,  ami  the  subsequent   swelling  action 

these  on  the  -I, in  fibres.  Tin-  acids  also  dissolve  a  -mall 
ii< ><i t> t  ,.f  -km  substance. 

■2.  Simultaneously  with  ilt  tin-  distention  ami  Boating 

the  -kin-  by  gases  produced  by  tin-  fermentation,  so 
aibling  them  better  to  take  up  the  acids, 

S.  Tin-  mechanical  absorption  of  dirt  l> v  the  particles  of 
-mi  or  flour  in  tin'  drench. 

I  do  not  know  of  any  further  investigation  of  the  drench- 
n-  process  since  the  above  research  was  made,  but  in 
notice,    meal    is   now   frequently   used    instead   of   bran. 

nl  consequently  a  smaller  quantity  may  be  employed. 

Iir  mechanical  effect  of  meal  in  removing  dirt  is  not  so 

|ivat  as  with  bran,  but  where  the  adherence  of  the  bran 

I  the  skin  is  objectionable,  no  doubt  the  use  of  meal  is 

■  be  preferred. 

Willi  regard   to  tin-   production  of     arid-    by     bacteria, 

points  out  that  there  is  no  fundamental  difference 

etween  the  formation  of  acid,  and  alkali   by  bacteria, 

mmonia    is    just    as    much    a    true    decomposition 

induct   of   nitrogenous   bodies,   as   arc   the   amino  acids 

ire   produced  by  the  digestion  of  gelatine,  and  in 

id  and  sugar  fermentation.     Both  processes  go  on 

nrahaneously,  and  the  reaction  of  any  culture  medium, 

■  which  bacteria  are  growing,  depends  not  only  on  the 
apabilityof  these  organisms  of  attacking  certain  substances 
1  even  on  their  chemical  constitution,  but  also  on  the 
xaet  moment  of  growth  when  reaction  is  ascertained. 

liaeteria  of  Tan  Liquors. 

W.  owe  most  of  our  knowledge  of  the  fermentation 
going  on  in  tan  liquors  to  Professor  F.  Andreasch, 
f  Vienna  (born  April 29th,  1*117  I.  who  published  the  result 
f  his  work  in  Der  Gerber  "  in  1895-6.  I  had  the 
irivilege  of  knowing  Andreasch  personally,  and  can 
estifv  to  the  thoroughness  with  which  his  work  was  done. 
lis  death.  June  14th,  1S99,  at  Portschach  in  Carinthia 
vas  a  great  loss  to  the  tanning  world. 

Andreasch  found  that  neither  yeasts  nor  bacteria  ferment 
he  tannin  itself,  hut  that  they  attack  the  non-tannins 
'f  the  liquors  with  production  of  alcohol  and  acids.  Some 
noulds.  such  as  Penicillium  glavcum,  decompose  the 
annin.  especially  in  those  materials  which  contain  only 
.  small  amount  of  non-tannin  in  comparison  with  their 
uiniii.  such  as  quebracho  and  knoppern. 

[t  would  be  impossible  in  a  short  lecture  to  give  details 
I  Amlicasch's  work.*  but  the  more  important  results 
'f  his  researches  may  be  briefly  summarised  tlm* : — 

1.  Putrefactive    bacteria    from    the    hides,    bates,    etc., 

commodate  themselves  to  the  acid  reaction  of  tan 
iquors ;  they  dissolve  certain  nitrogenous  constituents 
4  the  hide,  and  thereby  furnish  the  chief  nutriment  for 
he  more  specific  acid-producing  bacteria.  In  liquors 
*hich  are  in  use.  the  production  of  acid  is  proportional 
0  the  hide  substance  present,  provided  sufficient  quantity 
>f  carbohydrates  are  present. 

•  tic  acid,   which  in  fresh  tan  liquors  is  the  chief 

•  •id.  is  always  formed  by  two  separate  processes : — (1)  the 
aroduction  of  alcohol  by  yeasts  from  the  glucoses  of  the 
Ma-tannins,  and  (2)  the  fermentation  of  the  alcohol  by 

•  "He  bacteria.  In  tan  liquors  it  is  never  formed  directly 
from  carbohydrates. 

3.  Lactic  acid  is  produced  by  several  species  of  bacteria 
both  from  the  sugars  and  other  carbohydrates  of  tan 
liquors,  and  from  the  sugars  alone  by  a  yeast.  A  good 
supply  of  nitrogenous  nutriment  is  necessary  for  its  produc- 
tion, the  greater  part  of  which  is  furnished  by  the  hides. 

■J.  Butyric  acid  occurs  in  traces  only  in  sound  tan 
liquors. 

-  Jahresbericht  uber  nahrungsorganismen.  1906.  p,  102. 
t  See  abstract,  this  Juur.,  1896.  910  ;  1S97.  an,  etc. 


A  practical  application  of  the  result  .  is  tie  prepaMtton 

I     oiirliquors  tn  mi  m.it'  i  ill    | in  '■ 

by  addition  ol   glucose  and  alcoholii    Masts.     A  proper 
fermentation  is  best  induced  by  the  sowing  of  the 
in  yea-t  in  the  liquors. 

I  have  given  a  list  ol  the  organisms  i  sola  led  by  Andreasch, 
which  may  be  of  use  to  workers  on  Ibis  subject. 

Recent  1  \  Vi  in  KchroederfZur  Kenntnis  des  Gerbprozesses. 
Roll.  (hem.  P,.  -ibefte.  Dresden,  1909,  p.  21)  found  that, 
when  a  tannin  solution  was  kept  in  contai  t  with  hide 
powder  for  20  days  gallic  aeiil  was  formed,  but  that  when 
the  hide  powder  and  the  tannin  solution  were  sterilized, 
no  gallic  acid  was  produced.  He  ascribes  the  formation 
of  the  gallic  acid  to  tin  action  of  bacteria,  but  he  makes 
no  attempt  to  demonstrate  their, presence,  although,  in 
ordei  to  have  tin  effect  described  by  him,  the  microscopic 
demonstration  of  the  bacteria  should  have  been  easy.  It 
may  be  possible  that  there  exists  a  specific  organism 
capable  of  converting  gallotannic  acid  into  gallic  acid. 

List  of  organisms  taking  part  in  the  fermentation  of  tan 
liquors.     Andreasch. 

\.    tea  • 

i    Saeeharomycst  pastorianus.     ffan 
2.  8.  eVAosoidsus.    Hansen, 
:t.  8.  gmculatus.     Reess. 

4.  S.  ew/psoideus     I     Hansen. 

5,  8.  ocidi  lactici.     Grotenfeld 
8,  A  rose  coloured  torula 

7.   An  orange-yellow  tomla. 
B,  Mycoderma. 

{'..     Ar.lii    ,i,nf  ferments, 

'»    Bacterium  acsti.    Efansec. 

10.  H.  PastsuHanum.     Hansen. 
C,    Lactic  acid  ferments, 

1 1.  BaeiUut  aeuh  lactu  i.     lim  p]  • 

1-.    littrti-ninti    tu'nlt    /ii'in'i.       I  IrntelUtald 

1  :.  Bacterium  lactic  acidi.     Marpniann. 

li.  BaciUus  XIX.    Adametz. 

16.  Bacillus  a.     I'ri'udcnreich. 

16.  Lactic  acid  tyrathrix.     Imclaux. 

it  Lactic  acid  bacterium  l     Vndreasch 

IS.    Lactic  :u-'u\  hartrrium   11.  Andreasch 

19.  Lactic  acid  BaciUus  a.   Andreasch. 

20.  Lactic  add  BaciUus  i,     andreasch. 

21.  Lactic  acid  micrococcus  a.  Andreasch 

22.  Bacterium  acidi  lactici.     Pasteur, 
■_'::.  BaciUus  tactic  riscosus  .     Adametz 

24.  Gas  forming  liquefying  lactic  acid  bacillus.     Andreasch 

25,  26,  27.   Lactic  acid  yeasta  ol    tan    liquors    ",    fl  and  Y 

andreasch. 
1 1,    Butyric  oeul  ferments. 

28.  Clostridium  butyricum.     Prazmowsld. 

E.    Other  organisms  causing  viscous  or  ropy  fermentation. 

29.  Barillas   oiscosus.      1'raiikliiinl. 

30.  B.  mesenterial*  fvscus.     Hueppe. 

v.t. .     /;.  vise Is  Identical  Hfltb  B.  flunresrens  liauefaciens 

NiiiiH-riiiis  other  bacteria  were  found  In  tin*  liquors  but  did  not 
take  part  In  the  Fermentation. 
i       u. 

31.  Penicillium  glaucum. 

Leather. 

It  is  not  possible  to  say  much  about  the  bacteriology  of 
leather,  and  I  do  not  know  of  anyone  who  has  worked  at 
it.  Many  of  the  bacteria  of  the  bates  and  tan  liquors  remain 
in  the  empty  spaces  of  the  leather  from  which' he  glands 
have  been  removed  by  scudding,  etc.,  and  Dr.  G.  Abt  has 
been  able,  by  suitable  staining  methods,  to  demonstrate 
these  in  situ.  Figure  4,  which  has  been  prepared  by  Dr.  G. 
Abt,  of  the  Pasteur  Institute,  shows  a  section  of  calf  skin 
tanned  with  shumac.  and  stained  by  Gram's  method. 
The  empty  spaces  of  the  skin  contain  a  mycoderma  and  a 
fewlong  bacilli.  Owingtothe  great  magnification  necessary 
to  show  the  organisms,  it  is  impossible  to  distinguish  the 
tissue,  although  this  is  easily  seen  under  the  microscope. 
The  illustration  is  interesting  as  being  one  of  the  first 
preparations  of  leather  shovrins  the  presence  of  micro 
organisms  in  situ.  They  are  in  all  probability  merely 
the  dead  organisms,  and  it  is  uncertain  whether  any  are 
capable  of  further  srrowth.  I  have  not  heard  of  any  case 
of  anthrax  being  conveyed  by  leather  tanned  from  an 
infected  hide,  notwithstanding  the  very  resistant  nature 
•f  the  spores  of  this  organism. 

Mycoderma  ami  and  .1/.  cerevisiae  have  also  been  found 
in  the  interstices  of  the  leather.  Everyone  knows  that 
moulds  grow  very  readily  on  damp  leather,  as  may  be  seen 
in  the  case  of  a  pair  of  boots  left  in  a  damp  cupboard,  and 
sometimes  this  is  the  case  with  leather  in  the  drying  rooms 
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under  certain  conditions.  The  commonest  variety  met 
with  is  the  green  mould  Prnicillium  glaucutn.  but  there  are 
case«  in  which  Aspergillus  niger,  a  black  mould  has 
developed  in  spots  (taring  the  drying  of  the  leather,  thus 
eausinc  considerable  damage. 

1  have  also  met  with  a  case  in  which  American  should  rs 
stored  by  a  Railway  Co.  had  become  damaged  owing  to  a 
discolouration,  caused  by  a  mould.  Other  leather  in  the 
same  store  was  not  affected.  It  was  found  that  the 
difference  in  behaviour  was  due  to  the  presence  of  glucose 
and  Epsom  salts  in  the  American  leather,  which,  being 
hygroscopic,  gave  the  moulds  a  very  favourable  nutrient 
medium.  In  some  cases  moulds  grow  upon  coloured 
leather,  and  in  so  doing  discharge  the  colour,  causing  light 
coloured  spots.  Quite  recently  Trotman  (this  Journal, 
1909.  1238)  has  found  a  ru<  uld  causing  a  pink  colouration 
on  skivers.  He  also  found  a  variety  ol  ])ink  torula,  which 
produced  a  brownish  pink  growth  on  the  same  goods. 

An  investigation  of  the  variode  species  of  moulds  growing 
npon  leather  would  be  very  Interest  ing. 

It  is  impossible  to  give  more  than  a  general  outline  of 
a  subject  like  this  in  one  paper,  and  I  must  make  this  my 
apology  for  a  very  inadequate  treatment  of  it. 

In  conclusion  I  should  like  to  urge  upon  the  Directors 
of  the  Leather  Industries  Department  of  the  Leeds 
University,  and  of  the  new  Technical  College  of  the  Leather- 
sellers'  Company,  the  necessity  of  taking  up  the  bacteri- 
ology of  leather  manufacture  in  a  manner  worthy  of  the 
subject.  It  is  impossible  for  this, work  to  be  taken  up  as 
part  of  a  course  by  the  present  teachers.  It  requires 
continuous  work  in  attending  to  the  cultures,  etc.,  and, 
therefore  requires  a  special  room  set  apart  for  the  work 
and  a  bacteriologist  to  give  it  attention.  The  work 
for  such  a  man  might  well  be  combined  with  the  microscopic 
study  of  skin  and  leather,  the  preparation  and  staining  of 
sections  of  which  demand  a  special  technique,  but  which 
in  my  opinion  is  of  equal  importance  with  chemistry  in 
helping  us  to  understand  what  goes  on  in  the  process  of 
making  skins  into  leather. 

I  wish  to  acknowledge  my  indebtedness  to  Professor  H. 
Becker,  of  Frankfort,  for  the  loan  of  some  of  the  slides, 
to  Mr.  A.  Mee,  of  Nottingham,  for  the  preparation  of 
slides  and  diagrams,  and  to  Dr.  Gordon  Parker  for  the 
loan  of  cultures. 

DlSCl'SSION. 

Dr.  J.  Gordon  Parker  said  that  all  chemists  and  members 
of  the  leather  trade  owed  a  deep  debt  of  gratitude  to  Mr. 
Wood  as  the  only  Englishman  who  had  given  practical 
attention  to  bacteriology  as  applied  to  leather  manufacture. 
No  one  had  found  a  material  which  could  be  used  as  a 
perfect  susbt  itute  for  excrement,  in  the  production  of  leather, 
until  Mr.  Wood  and  his  colleague,  Professor  Becker,  dis- 
covered "  Erodin."  Certain  hides  coming  from  China  and 
elsewhere  were  frequently  infected  with  anthrax.  The  Home 
Office,  very  properly,  imposed  certain  restrictions  upon  the 
tanner  in  dealing  with  these  hides,  but  foreign  tanners  were 
less  restricted  and  were  able  to  make  free  use  of  these  hides. 
The  Leathersellers'  Company  had  recently  voted  a  large 
sum  of  money  for  investigation  in  bacteriology  in  their 
Technical  College,  and  had  appointed  Dr.  Constant  Ponder 
to  investigate  the  disinfection  and  curing  of  skins  and  to 
study  those  microbes  which  play  such  a  great  part,  not 
only  in  the  preservation  of  skins  and  hides  but  also  in  the 
preliminary  processes,  prior  to  the  manufacture  of  the 
leather.  Animals,  slaughtered  in  China,  Africa  and  in 
some  parts  of  America,  were  killed  by  natives  who  did 
not  realise  the  importance  of  taking  immediate  steps  to 
prevent  putrefaction  and  cared  little  about  the  temper- 
ature at  which  the  skins  were  dried.  Although  the  skins 
came  to  this  country  dry  and  hard,  putrefaction  had  in 
many  cases  already  commenced  and  was  resumed  when 
they  were  put  into  soak.  It  used  to  be  no  uncommon 
occurrence  to  lose  25  per  cent,  in  this  way.  "  Erodin,  if 
properly  used,  was  certainly  a  magnificent  thing  for 
certain  classes  of  skins,  but  it  would  readilj  become 
contaminated  in  a  leather  factory,  unless  cleanliness  were 
studied  and  the  puer  house  kept  clean.  He  had  seen 
"  Erodin  "  applied  with  very  good  results  in  several 
continental  tanneries,  but  in  each  instance  he  was  particu- 
larly struck  with  the  cleanliness  of  the  puer  house.  The 
men  from  other  departments  were  not  allowed  to  enter,  the 


skins  were  tipped  into  the  puer  vats  from  outside,  and 
every  precaution  was  taken  to  avoid  contamination  by 
putrefactive  bacteria.  The  average  English  tanner  did 
not  realise-  the  importance  of  the  wet  work  in  the  lime 
yard  and  bate  house  prior  to  the  manufacture  of  leather, 
for  the  character  of  the  product  was  determined  before 
the  goods  ever  went  into  the  tan  yard  proper.  Up  to  now 
only  the  fringe  of  the  subject  had  been  touched  upon,  and 
there  was  much  to  learn. 

Dr.  E.  Stiasny  agreed  with  the  lecturer's  view  that 
alkaline  arsenic  solutions  did  not  kill  the  bacteria  of  a  linn 
liquor.  Eitner  and  Meyer  had  also  shown  that  arsenii 
did  not  sterilise  a  lime.  He  did  not  regard  the  hair  loosen- 
ing action  of  ammonia  in  old  limes  as  a  serious  factor 
since  ammonia  lost  its  power  of  unhairing  in  presence  ol 
lime  or  calcium  salts.  Had  Mr.  Wood  tested  the 
of  potassium  xanthogenate,  which  is  said  to  kill  th< 
putrefactive  bacteria  in  the  "  sweats  "  without  inhibiting 
the  action  of  the  hair  loosening  organisms  ? 

Dr.  Ponder,  touching  upon  the  question  of  the  anthrai 
baccilli,  commented  on  the  process  of  disinfection  o: 
skins  used  in  leather  manufacture.  In  the  case  of  s 
sick  animal  which  discharged  a  substance  containing 
anthrax  organisms,  spores  were  formed  by  the  action  of  the 
air,  and  it  was  these  spores  which  they  had  to  consider 
The  bacteria  could  be  killed  by  strong  disinfectants,  bu1 
then  those  strong  disinfectants  had  a  tendency  to  destro} 
the  skins.  It  was  necessary  that  they  should  allow  th< 
spores  to  develop  into  vegetative  bacterial  iorm.  Thii 
was  a  point  that  needed  further  investigation. 

Mr.  E-  M.  Payne  said  he  had  devoted  a  good  deal  o 
attention  to  the  question  raised  by  Mr.  Wood.  H» 
realised  that  the  problem  of  unhairing  the  hides  was  one  o 
the  most  difficult  they  had  to  deal  with.  The  soda  linn 
process  was  a  practical  method.  A  two  per  cent 
solution  of  caustic  soda    would    kill    the  anthrax  germ 

The  Chairman  (Sir  John  Turney)  said  it  was  ver 
gratifying  to  know  that  Mr.  Wood  had  been  recognised  a 
an  authority  on  a  subject  which  had  such  an  importan 
bearing  upon  the  success  of  the  leather  trade.  He  hac 
been  in  the  trade  some  fifty  years  and  recognised  fron 
the  first  that  the  one  essential  was  cleanliness.  He  defies 
anyone  to  succeed  in  the  business  who  did  not  observi 
strictly  the  laws  of  cleanliness. 

Mr.  J.  T.  Wood  in  reply  said  he  hoped  that  the  wor 
begun  by  Dr.  Ponder  on  anthrax  would  eventually  be  0 
great  benefit  to  the  trade,  and  was  glad  to  learn  that  th 
Leathersellers  Company  were  prepared  to  support  bacterio 
logical  research  in  a  practical  way  in  their  new  college.  Ii 
reply  to  Dr.  Stiasny,  he  had  mentioned  Schniitz-Dumont' 
work  in  the  paper,  but  he  had  not  personally  provei 
whether  potassium  xanthogenate  had  the  effect  described 
he  doubted  if  it  was  a  practical  method  ;  at  any  rate  h 
had  never  heard  of  it  being  used  on  a  large  scale.  Ml 
Payne's  remark  that  the  sodium  hydrate  solution  used  i 
his  liming  process  killed  anthrax  spores  was  very  intei 
esting.  No  doubt  it  depended  on  the  time  the  spores  wer 
in  contact  with  the  alkaline  solution.  He  was  indebted  t 
Sir  John  Turney  for  permission  to  publish  some  of  th 
work  done  in  the  Trent  Bridge  laboratory. 


Yorkshire  Section. 


Meting  held  at  Station  Hotel,  York,  on  Monday,  April  25f. 
1910. 
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THE  DEVELOPMENT  OF  SULPHURIC  ACID  FRU 
SULPHIDE  DYESTUFFS  AND  FROM  FREE 
SULPHUR. 

BY     WALTEB     M.     GARDNER     AND    HERBERT     H.    H0D0S0 

(A  contribution  from  the  Department  of  Chemistry  ai 
Dyeing,  Bradford  Technical  College.) 
The  experiments  described  in  this  paper  were  original 
undertaken  with  the  object  of  investigating  the  cause 
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causes  of  tin'  rotting  action   letimos  observed  in  ootton 

which  have  Inch  iIm.I  with  Bulphide  blacks. 

A  I'M.f  resume  of  the   work  of  previous  investi 
»>ll  serve  tOBhow  the  pre  •  nl  position  of  the  whole  Bubject. 

The    eampotilion  <>/    sviphitU    Mucks.-  The  dim-nun    in 
IH73  hy  Croissant  and   Brctonniere  of  sulphide  colouring 

leaning    the    remarkable    property    of    A 
■Mordanted  ootton,  and  the  subsequent  manufacture  nl 

i  de  Laval  1>\    the  Socicto  Anonymo  dea  Maticri 
i  blorantes  de  St.  Denis  are  now  matters  of  chemical  histoi 
In  1893  Vidal  published  his  tirat  patent  for  the  production 
of  \  iclnl  Klack, a  body  formed  by  (using  />  aminophenol  with 

sulphur  mill  Bodium  Bulphide.     When  the  sanu mpounds 

.in-  fused  at  a  much  lower  temperature  than  that  used  for 
Vidal  1 1  Ink,  Bernthsen's  dioxytbiodiphenylamine  is  pro- 
duced, and  Vidal  therefore  assumed  that  the  constitution 
of  Ins  blaek  might  Ik-  somewhat  as  follows  : — 


nil 


aid  of  condensed  polymer  of  the  dioxythiodiphenyl- 
amine of  Kernsthcn. 


/\    Ml 

OH!      J— S— 


V 


III! 


\ 'idnl's  patent,  many  others  have  been  taken  out, 
tad  almost  every  likely  combination  of  substances  has 
been  subjected  to  the  sulphur  melt.  Owing  to  the  insolu- 
bility of  the  sulphide  blacks  in  all  solvents  excepting 
■odium  sulphide  and  similar  bodies,  their  resolution  into 
definite  identifiable  compounds  has  not  been  successfully 
carried  out.  The  task  of  elucidating  the  constitution  of  the 
sulphide  blacks  by  analyses  thus  seems  to  present  insur- 
m  mntaldr  difficulties,  and  they  appear  indeed  to  be  highly 
complex  mixtures,  and  not  homogeneous  substances.  A 
few  synthetical  attempts  at  a  solution  of  the  problem 
have,  however.  to  be  recorded.  C.  Ris,  (J.  Soc.  Dyers  and 
OoL,  1901,  217)  set  out  to  determine  whether  the  black 
sulphide    colours     contain    as    chromophor    a  piazthiol. 


3.H4<|> 


i: i    ,i  isumed   that    the  solo  ulphide  d 

mi  sodium  sulphide  contain    olubli    polj  iilphide  addi 

product  9,   '  .</.. 

Ml  .  i  ,11  S 

In  tho  "  Kevne  Generate  dea  Mat.  Colorantea,"  Jacek 
suggests  the  following  formula  as  repp  enting  the  com- 
position of    a    black, 

.Sll 
II  :  r,;ir,:  N.C,H,(0H)S/ 

\S0,N 

which    corresponds    ti>    a    tbionol  oi/servcd  by  Bernth- 
sen,  possessing  the  composition 

OB 


radicle,    and    he    showed     that   when    diaminodiphenyl 
mini  1  with    aqueous   sulphurous  acid  in  sealed 

.it  ISO  t..  l!in'  l'.  a  blaek  substance  is  obtained 
which  is  insoluble  in  most  solvents,  and  which  exhibits  the 
characteristic  properties  of  a  sulphide  dye,  viz.,  solubility 
in  alkaline  sulphides  and  affinity  for  unmordanU-d  cotton. 
The  black  thus  produced  is  deepened  by  oxidising  agents. 
According  to  Ris,  the  action  takes  place  as  follows  : — 

x,,-i  Y,,!:«..-N,l:rY^Vau> 

Ml  ,-,  „ 

Hy  reduction  (e.g..  with  zinc  and  hydrochloric  acid), 
large  quantities  of  sulphuretted  hydrogen  are  evolved. 
and  the  original  diaminodiphenylamine  regenerated.  The 
body  therefore  possesses  an  induline-like  structure,  one 
phenylene  radicle  being  replaced  by  sulphur.  Its  sulphonic 
acid  Is  formed  in  an  analogous  manner,  is  readily  soluble  in 
caustic  soda,  and  becomes  an  intense  black  in  the  presence 
of  sodium  sulphide.  The  product  obtained  from  diamino- 
oxydiphenylamine  possesses  similar  properties. 

this  method  of  producing  sulphide  dyes  was  found  to  be 

■■ally     applicable.      Thus,     either    p-aminophenol    or 

p-phenylenediamine,   when   heated   in  sealed  tubes   with 

aqueous  sulphurous  aeid  to  180°  C,  yielded  characteristic 

sulphide  colours,  which  dyed  unmordanted  cotton  black 


<>:<'„M,:  N.C.B 
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In  view  of  the  interest  attached  to  a  knowledge  of  the 
constitution  of  these  products,  we  arc  at  present  engaged  in 
a  synthetical  attempt  lo  prepare  certain  sulphide 
blacks,  and  hope  to  publish  the  results  of  these  experi- 
ments shortly. 

Tendering  of  the  cotton  fibre,  by  sulphide  blacks. — The 
sulphide  blacks  arc  extremely  fast  dyes  and  have,  on  this 
account,  assumed  great  importance,  but.  it  is,  unfortunately 
a  fact  that  cotton  dyed  with  them  sometimes  becomes 
tender  or  rotten,  this  being  espet  ially  liable  to  occur  in 
goods  exported  to  hot  countries.  The  weakening  of  the 
fibre  does  not  usually  take  place  immediately,  but  may 
occur  within  a  week,  a  month,  a  year,  or  not  at  all.  Union 
(wool  and  cotton)  material,  containing  sulphide  black 
warps,  is  particularly  susceptible  to  this  defect ;  more 
especially  when  the  wool  weft  has  been  stoved  with  sulphur 
or  "  cross-dyed  "  with  acid  dyestuffs. 

Chapuis  (J.  Soc.  Dyers  and  Col.,  1900,  84  and  124) 
attributes  the  tendering  to  diving  and  calendering  at  too 
high  a  temperature  (in  this  case  the  alteration  is  immediate), 
or  to  the  presence  of  sulphur,  (either  freeor  partially 
oxidised)  deposited  on  the  fibre  during  the  dyeing  or  in  the 
after-fixing  process. 

Chapuis  points  out  that  a  certain  amount  of  sodium 
thiosulphatc  is  always  formed  from  the  sulphide  used  in 
the  preparation  of  the  dyestuff  or  in  the  dye-bath — 
2Na2S+5B.O  =  Na2S,03  +  2Na1OH+4H1. 
He  states  that  all  the  colouring  matters  of  this  class 
contain  thiosulphate  of  soda  and  it  is  well  known  that  this 
substance,  when  treated  with  a  mineral  acid,  yields  a 
deposit  of  sulphur.  This  is,  therefore,  a  sure  source  of  free 
sulphur.  Further,  if  the  reactions  necessary  for  the 
formation  of  the  colouring  matters  are  incomplete,  irregu- 
larly conducted,  or  effected  with  excess  of  sulphur,  some  of 
the  latter  will  remain  as  such  in  a  finely  divided  state  in  the 
colouring  matter.  This  is  another  possible  source  of 
sulphur,  and  during  the  process  of  dyeing,  the  fibre  may 
assimilate  very  variable  quantities  of  this  sulphur,  which 
it  will  be  impossible  to  eliminate  subsequently.  The  more 
or  less  rapid  oxidation  of  the  free  sulphur  to  sulphuric 
acid  then  results  in  the  tendering  of  the  fibre. 

A.  E.  Sunderland  (J.  Soc.  Dyers  and  Col..  1901,  3  :  this 
J.,  1901,  243)  suggests  that  the  tendering  may  be  due  to  : — 
(1.)  Acid  left  in  during  after-development.  (2.)  Decom- 
position of  the  polysulphides  absorbed  by  the  cotton  at 
the  same  time  as  the  colour.  (3.)  Decomposition  of  the 
colour  itself. 

In  opposition  to  the  previous  authors.  F.  Bayer  &  Co. 
(Leipziger  Monatscrift  fur  Tcxtil  Ind.,  June.  1901  ;  also 
J.   Soc.   Dyers   and   Col..    L901  ite   that:— (1.) 

Sulphide  colours  when  dyed  without  after-treatment 
render  the  fibre  12  to  16  per  cent,  stronger.  (2.)  If  the 
after-treatment  with  metallic  salts  is  carefully  done,  the 
finished  goods  will  show  the  same  strength  after  dyeing  as 
before.  (3.)  The  theory  of  the  oxidation  of  the  sulphur 
on  the  fibre  to  sulphuric' acid  has?  no  basis.  (4.)  The  opera- 
tions of  ironing,  pressing,  steaming,  finishing,  etc.,  where 
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high  temperature,  with  or  without  perssnre,  is  applied, 
when  carried  out  with  insufficient  care,  ami  under  favour- 
able conditions,  may  tender  tin-  cotton. 

\  vi  ry  interesting  class  of  sulphur  oolourfl  was  patented 
by  Green  and  Meyenberg  [Bag.  Pat.  479:?  of  1900  ;  this  J., 

1901.  1 1>  .  I'luv  claimed  to  have  eliminated  the  cause  of 
tendering.  They  set  out  to  discover  a  loss  empirical  and 
more  rational  method  of  formation  than  the  process  of 
fusion  with  sodium  sulphide  and  sulphur  ;  ami  by  oxidising 
certain  organic  compounds  under  suitable  condition-  in 
the  presence  of  sodium  thiosulphate  in  aqueous  solution, 
they  succeeded  in  obtaining  black  and  brown  colouring 
matters  and  also  in  isolating  well  characterised  inter- 
mediate products  (ditluosuhphonio  acids),  which  clearly 
indicated  the  nature  of  the  reaction. 

With  regard  to  tendering,  Green  and  Meyenberg  state 
that  the  conclusions  of  Chapuifi  are  well  supported  by  their 
own  investigations,  viz..  that  the  destructive  effect  is 
due  to  the  deposition  of  tinely -divided  sulphur  upon  the 
cotton  fibre,  which  subsequently  becomes  oxidised  to 
sulphurous  or  sulphuric  acid. 

L.  .1.  Matos  i  this  Journal,  vol.  xxi.,  (1902),  p.  224), 
treated  fine  cotton  yarns  with  solutions  of  the  following 
icagents  respectively,  in  the  proportions  in  which  they 
u  in  the  dyebath  :  St.  Denis  black,  sodium  chloride, 
sodium  sulphate,  sodium  sulphide,  caustic  soda,  and 
sodium  carbonate.  Only  the  sodium  sulphide  caused 
the  yarn  to  become  vveake'r,  and  this  to  a  very  small  extent. 
He  also  found  that  the  usual  fixing  agents  had  practically 
no  effect  and  concludes  that  tendering  is  caused  by  allowing 
traces  of  acid  to  remain  in  the  fibre  after  fixing. 

Applevard  and  Deakin  (J.  Soc.  Dyers  and  Colourists, 

1902,  p."  128)  have  studied  the  action  of  certain  inorganic 
sulphur  compounds  on  cotton.  Their  experiments  show 
that  when  cotton  is  saturated  with  the  solution  and  dried, 
commercial  sodium  sulphide  tenders  the  fibre  to  a  greater 
extent  than  the  pure  salt.  In  a  perfectly  dry  atmosphere 
no  tendering  whatever  takes  places,  and  the  amount  of 
tendering  of  the  yarn  was  increased  with  the  amount  of 
moisture  in  the  atmosphere.  The  effect  of  precipitating 
on  the  fibre  copper  sulphide,  ferrous  sulphide  and  sulphur 
respectively  was  studied.  Tendering  takes  place  in  all 
cases  in  a  damp  atmosphere,  the  presence  of  sulphur  having 
the  greatest  effect.  Sodium  sulphate  on  the  other  hand 
has  no  action. 

Pilling  (J.  Soc.  Dyers  and  Colourists,  1906,  p.  54),  after 
an  exhaustive  seriesof  experiments,  came  to  the  conclusion 
that  tendering  is  due  in  all  cases  to  the  generation  of  sul- 
phuric acid,  which  either  originates  from  the  destruction 
of  the  colour  molecule  itself,  or  from  the  oxidation  of 
sulphurous  acid  from  outside  sources,  in  which  case 
certain  metallic  compounds,  and  even  perhaps  the  colouring 
matter  itself  may  act  as  a  catalytic  agent. 

G.  E.  Holden  (J.  Soc.  Dyers  and  Col.,  1910,  76  ;  this  J., 
1910,  558)  also  states  that  free  sulphuric  acid  is  the  cause 
of  the  tendering  of  the  fibre,  and  that  the  acid  does  not 
originate  from  sodium  sulphide  or  polysulphides,  but 
arises  from  the  oxidation  of  the  colour  molecule. 

L.  E.  Vlies  (J.  Soc.  Dyers  and  Col.,  1910,  79  ;  this  J., 
1910,  558),  considers  that  it  has  been  conclusively  proved 
that  the  formation  of  sulphuric  acid  is  the  cause  of  the 
rotting  of  the  fibre,  but  that  the  origin  of  the  acid  is  still 
a  matter  of  doubt.  * 

Methods  of  pr event ing  the  tendering  of  the  fibre.— Green 
and  Meyenberg  (J.  Soc.  Dyers  and  Colourists,  1901,  p.  89), 
propose  to  eliminate  the  cause  of  tendering  by  the  use 
of  dyestuffs  from  which  free  sulphur  is  entirely  absent, 
and  by  conducting  the  dyeing  process  in  the  absence  of 
sodium  sulphide.  The  dyes  are  dissolved  by  boiling  in  a 
concentrated  solution  of  sodium  sulphite  with  which 
they  form  soluble  compounds  (probably  salts  of  thio- 
sulphonic  acids).  These  compounds  are  then  reduced  with 
glucose  and  caustic  soda,  and  the  material  dyed  in  the 
solution,  the  colour  being  developed  and  fixed  by  means 
of  metallic  salts. 

Various  methods  have  also  been  proposed  with  the  object 
of  neutralising  the  acid  as  formed. 


Cassolla  and  Co.  (J.  Soc.  Dyers  and  Colourists,  1901,  p. 
24d)  state  that  if  acetate  of  sodium,  potassium,  ammonium, 
or  magnesium  is  added  to  the  developing  bath,  the  strength 
of  the  id  ton  fibre  remains  unimpaired.  Pilling  (J.  Soc. 
Dyers  and  Col.,  1906,  61  ;  this  J..  1906,  216)  and  Pearson 
(J.  Soc.  Dyers  and  Col..  1906,  p.  65)  propose  to  impregnate 
the  dyed  goods  with  a  carbonate  or  an  acetate.  Ren  nth 
the  Chemische  Fabrik  CJriesheini  Elektron  (Eng.  Pat. 
11.72(1  of  1909;  this  J.,  1910,  209)  state  that  solium 
acetate  effects  only  a  partial  protection  and  have  patented 
a  process  in  which  lactic  or  tartaric  acids  are  used  in  the 
presence  of  a  certain  amount  of  their  alkaline  salts. 
Holden  and  Maguire  form  an  insoluble  calcium  tannate  on 
the  fibre,  and  this  being  available  for  reacting  at  once 
with  any  sulphuric  acid  formed,  is  said  to  impart  immunity 
against  tendering. 

From  the  foregoing  summary  of  previous  work,  it  will 
be  seen  that  considerable  divergence  of  opinion  exists  with 
regard  to  the  cause  or  causes  of  the  defect  of  tendering 
of  cotton  dyed  with  sulphide  blacks,  and  that  the  recorded 
experimental    results    also    show    marked    discrepancies. 

The  experiments  now  to  be  described  were,  therefore, 
carried  out  with  a  view  to  a  final  settlement  of  some  of 
the  questions  involved. 

The  presence  of  free  sulphur  in  sulphide  dyestuffs. — The 
presence  of  free  sulphur  in  many  sulphide  dyestuffs  had 
already  been  demonstrated  by  Chapuis,  Pilling,  and  others, 
using  carbon  bisulphide  as  solvent.  We  found,  however, 
in  the  course  of  our  experiments,  that  the  use  of  this  solvent 
led  to  discordant  results,  since  it  is  slowly  dissociated 
at  its  boiling  point  with  deposition  of  sulphur.  When 
dealing  with  small  amounts  of  free  sulphur,  this  introduces 
errors  of  considerable  magnitude,  and  is  a  probable  cause 
of  the  varying  results  previously  recorded.  Ether  was 
eventually  selected  as  being  the  most  satisfactory  solvent, 
the  following  typical  results  showing  the  effect  of  various 
sulphur  solvents. 

/. — Extraction    oj    sulphur    from   cotton   cloth    dyed   with 
sulphide  black. 


Duration 
of 

extraction. 

Weight  of 

%  of  sul- 
phur on 
weight  of 

of  cloth. 

Cloth 
taken . 

Sulphur 
extracted. 

Carbon  bisulphide  . . 
Carbon  tetrachloride. 

Ether  

Chloroform 

Petroleum  ether   . . . 

7  hours. 

7 

7 

7 

7       ,, 

7       „ 

2  grms 
2     „ 
2 

2      ',', 
2      „ 
2 

0-0282  grms 
0-0132  ,. 
0-0116  ,, 

0-00(1     „ 
0-007     „ 
0-0052  ,, 

1-41 
0-60 
0-58 
0-45 
0-35 
0-26 

The  amount  of  extractable  sulphur  in  the  actual  com- 
mercial dyestuffs,  is,  as  was  to  be  expected  in  view  of  the 
above  results,  very  considerable,  though  varying  widely 
in  different  dyestuffs.  In  carrying  out  the  experiments 
on  this  point,  six  of  the  chief  commercial  sulphide  blacks 
were  selected,  and  amounts  of  sulphur  varying  from  100 
per  cent,  to  as  much  as  12-63  per  cent,  were  obtained. 
For  obvious  reasons  the  dyes  are  here  distinguished 
by  letters  rather  than  by  their  commercial  names. 

II. — Extraction     of    sulphur    from    commercial    sulphide 
blacks  by  ether. 

Dyestuffs.  Sulphur  extracted 
per  cent. 

"  Black  A  "    2-92 

"  Black  B  "    4-21 

"  Black  C"    3-59 

"  Black  D  "    1-00 

"  Black  E  "    12-63 

"  Black  F  "    MS 

With  the  view  of  exhaustively  extracting  one  of  the 
dyestuffs,  5  grms.  of  "  Black  A  "  were  treated  with  ether 
for  a  total  period  of  287  hours,  the  amount  of  sulphur 
extracted  being  estimated  at  intervals.  The  total  sulphur 
yield  was  5-2  per  cent.,  of  which  about  two-thirds  was 
extracted  during  the   first  period  of  seven  hours.     The 
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•  properties  of  the  l>lm- k  were  entirely  unaffected  h; 
the  extraction  of  the  Bulphur. 


HI. — Complete  extraction 

of 

•  Black  .1  ' 

»y 

ether. 

Sulphur  Extracted 

Time     1 

Kitra.  ti  i. 

additional. 

Total. 

Percentage. 

7  li.'iir. 

0*1864 

1*708 

11 

0-01  7s 

0*2032 

4*004 

n 

0*0180 

0*2102 

4-:i21 

u    .. 

0-O1O0 

0*2202 

4-524 

,. 

0*0100 

0*2362 

i-~H 

.. 

0-0060 

0*2412 

4*824 

4» 

0*0042 

0*2464 

1-908 

56 

0*0041 

0*2406 

1*000 

63 

0-0014 

0  ■  .i.i 

6*018 

n 

i  >-i  n>  1  ti 

0*2626 

;*000 

n    .. 

0*0010 

0*2641 

->    .. 

0*0002 

0*2643 

6*080 

•i 

0< t 

0-2547 

.•.•(1114 

MO      .. 

0*0066 

0*2603 

5-2U6 

11*9 

slight  trace 

sse 

BUghl  trace 

.. 

Ulghl  trace 

A  similar  cumulative  extraction  of  cotton  cloth  dyed 
commercially  with  "Black  B"  for  a  total  period  of  35 
days  gave  a  total  sulphur  yield  of  1-554  percent.,  the  largi  si 
amount  being  again  dissolved  out  during  the  first  period 
uf  seven  hours. 

NY  have  thus  shown  that  the  commercial  sulphide  dyes 
contain  relatively  large  amounts  of  sulphur  extractable  by 
■  tint,  and  that  cotton  material  dyed  with  them  may  also 
contain  as  much  as  1  -5  per  cent. 


heated    with    metals    or    metallii     o 

frequently  formed.     Senderens  found  (Bull.  Boo.  Chirn., 

Cl).  11800-807)  that    boiling  Bolotion    oi   t! [idi 

alkalis  nr  alkaline  earths  act  on  sulphur  villi  formation 
of  sulphides  and  thiosulphates,  and  also  (Compt.  rend., 
KI4,  So  80)  thai  aqueous  ammonia  in  the  oold  Blowly 
Indus  a  polygulphide  and  thioBulphate.  Silver  oxide  also 
reaota  with  sulphur  in  presence  ol  moisture,  forming  as 
linal  products  silver  sulphide  and  Bulphurio  acid.  Cuprio 
oxide  reai  1 1  in  a  aimilaj  manner. 

Vortman  and  Padberg  (Bex,,  22,  2642  26**)  found 
thai  when  aqueous  solutions  of  many  proto  9ults  are  boiled 
with  Powers  of  sulphur,  about  half  the  metal  i  precipitated 
as  sulphide,  the  remainder  being  oxidised  to  the  per  salt. 

Our  experiments  Btrongly  emphasize  the  chemloal 
ii  livity  ot  free  sulphur,  and  show  that  notable  amounts, 
of  sulphuric  acid  arc  formed  by  the  direol  atmospheric 
oxidation  of   sulphur  in    presence   of    moisture.      Ben* 

dcrens  [loc.  cit.)  states  that  water  and  sulphur  do  not 
react  at  100"  (.'.  ;  hut  this  is  only  correct  if  air  is  excluded. 
In  our  experiments  on  this  point,  finely  divided  sulphur 
In  various  forms  was  placed  in  water  either  without 
addition  or  with  the  addition  of  traces  of  chose  metallic 
salts  (copper  sulphate,  ferrous  sulphate,  potassium  bichro- 
mate, potassium  chlorate)  which  are  employed  in  the  lixa- 
tion  of  sulphide  dyestuffs  on  cotton.  The  amount  of 
sulphuric  acid  formed  was  estimated  by  titration  wth 
A'/IO  caustic  soda  solution,  and  is  expressed  as  if/ 10 
sulphuric  acid.  The  vessels  containing  the  sulphur  were 
kept  in  a  water  oven  for  the  times  stated,  and  careful 
control  experiments  were  made  in  all  cases  in  order  to 
ensure  the  absence  of  error  due  to  the  possible  absorption 
of  acid  from  the  atmosphere  in  the  laboratory. 


IV. —  Atmospheric  oxidation  of  sulphur  with  or  without  addition  of  traces  of  certain  metallic  salts. 


1  grin,  flowers 
of  sulphur. 

1  grm.  flowers  of  sulphur  with  addition  of  traces  of  — 

Copper  sulphate.     Ferrous  sulphate. 

Potassium 
bitliromate. 

Potassium 
chlorate. 

Tim*  of  heating    

102  hrs. 
1-875  c.c. 
0-300 

102  hrs. 
9-226  c.c. 
1-476 

102  hrs. 
6-258  c.c. 
1-001 

V/10  sulphuric  acid  formed 

it    ot  sulphur  converted   

4-438  c.c. 
0-710 

5-039  c.c. 
0-806 

It  cannot  be  assumed  that  treatment  with  dry  ether 
at  its  boiling  point  will  decompose  the  colour  molecule,  and 
it  is  therefore  clear  that  the  sulphur  extracted  in  the  above 
described  experiments  existed  in  the  free  state  in  the 
commercial  dyestuffs  and  on  the  cotton  cloth. 

The  development  of  sulphuric  acid. 

(A)  From  free  sulphur. — The  chemical  activity  of  free 
sulphur  has  frequently  been  a  matter  of  remark.     When 


Direct  oxidation  of  sulphur  to  sulphuric  acid  is  thus 
proved,  and  the  amount  of  acid  formed  is  considerably 
increased  by  the  catalytic  action  of  certain  metallic  salts. 

Similar  sets  of  experiments  to  the  above  were  carried 
out  with  various  forms  of  finely  divided  sulphur,  and,  as 
might  be  expected,  the  more  finely  divided  the  sulphur, 
the  larger  the  proportion  of  sulphuric  acid  formed. 

The  details  are  as  follows  i 


V. — Oxidation  of  various  forms  of  finely  divided  sulphur. 
(l  gnn.  sulphur  in  each  case  I 


tmount  ol  N/10  sulphuric  acid  formed 

Form  ot  sulphur  used.              |.  mp 

Time. 

***»  a. "gs&s: 

Sulphur  +  frr-        Sulphur  j-           Sulphur  + 
rous  sulphate.      bichromate.            chli  - 

U  Pl't.l.  (rem  sod.  thiosulphatc       Water 
by  sulphuric  acid.                         hath, 
'to  As  hi  but  washed  and  dried. 

"  pptd.  sulphur." 
(a)  • 

"                 ..id. 

1'  rptd  by  water  from  acetone-      \\  all  r 
alcohol  solution.                             bath. 

7s  hrs.          2*691    .  . 

110  .. 

I2((  ..  4-.-.2I 
72   ..                 7-692 

lsj  ,,  4-lsn 
25  ..                 1*628 

7-14:i  C.C. 

12-:ill 

11*202 

27*702 

6*040 

9-880 

4-429  c.e. 

8-676 
12*048 

]s-llls 

4*720 

6-156 

2-4s9  c.e. 

(VJOS 

8.628 

12*722 

1*512 

1*564 

6-969  C.C. 
10*080 

4*720 

•  In  this  scries  idi  an  amount  ol  catalytic  agent  equal  in  weight  to  the  sulphur  was  added, 
t  In  this  series  (e)  equal  volumes  ol  hydr  peroxide  were  added  in  each  case. 
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The  above  results,  while  not  always  quantitatively 
concordant,  indicate  that  copper  salts  have  a  great*] 
effect  in  bringing  about  the  formation  of  sulphuric  acid 
than  ohromates  01  salts  of  iron,  and  this  experimental 
result  is  very  interesting  in  view  of  the  prevalent  idea  that 
i  xist^  mni'ii^t  practical  dyers  that  tendering  of  the  fibre 
is  more  liable  to  occur  when  copper  salts  have  been  used 
in  the  after-treatment. 

The  laborious  and  extended  nature  of  the  above  sum- 
marised experiments  on  the  oxidation  of  sulphur  is  indi- 
cated by  the  fact  that  they  involved  not  less  than  510 
distinct  estimations  of  sulphuric  acid. 

(B)  The  development  of  sulphuric  acid  from  stilphide  dye- 
stuffs. 

VI. —  Detection  of  acid  in  cotton  cloth. — In  an  initial 
experiment  a  piece  of  the  cotton  cloth  dyed  with 
"  Black  A"  (as  used  in  Exp.  I.)  was  kept  in  the  w  ater  oven 
in  a  moist  condition  for  three  hours,  when  a  distinct 
acid  ieaetion  was  obtained.  After  repeatedly  boiling  with 
water  to  remove  every  trace  of  acid  the  same  piece  of  cloth 
again  developed  an  acid  reaction  under  similar  conditions. 

Vll.  A  mount  of  acid  developed  in  the  cloth. — Experiments 
were  then  mode  in  which  the  same  cloth  was  allowed  to 
remain  for  varying  periods  of  time  in  a  warm  moist 
atmosphere,  the  amount  of  acid  formed  being  determined 
at  daily  intervals.  The  experiments  were  continued  for  a 
total  period  of  40  days,  the  cloth  being  heated  in  the  water 
oven  for  six  hours  daily,  and  remaining  cold  for  18  hours 
daily.  Under  these  conditions  1  grm.  of  the  cloth  dyed  w  ith 
"  Black  A  "  heated  for  a  total  period  of  240  hours  during 
40  days  developed  acid  equal  to  2-975  c.c.  A'/IO  sulphuric 
acid.  This  gives  an  acid  development  equal  to  1-457  per 
cent,  sulphuric  acid  calculated  on  the  weight  of  the  cotton 
cloth ;  an  amount  amply  sufficient  to  tender  the  cloth.  Acid 
development  was  still  taking  place  at  an  apparently 
undiminished  rate,  when  the  experiments  were  broken  off. 

Vin. — Acid  developed  after  extraction  of  the  frit  sulphur 
from  the  cloth. — The  cotton  cloth  dyed  with  "  Black  A  'and 
extracted  with  sulphur  solvents  (see  Exp.  I.),  was  then 
treated  as  in  the  last  series  of  experiments.  Using  the 
ether  extracted  cloth,  under  these  conditions  acid-develop- 
ment did  not  commence  until  seven  days  had  elapsed 
and  proceeded  much  more  slowly  than  in  the  case  of  the 


material  with  oxidising  agents  alter  dyeing,  increases 
acid-development ,  and  it  was  thought  that  by  inducing 
rapid  oxidation  in  the  presence  of  a  large  amount  of  watu 
the  tendency  to  rotting  of  the  fibre  might  be  eliminated. 
No  success  was,  however,  obtained  on  these  lines,  acid 
development  being  unaffected  and  still  taking  place  over 
a  long  interval  of  time.  One  grm.  of  cotton  cloth  dyed 
with  •'  Black  A  "  were  treated  as  follows  : — 

(a)  Boiled  in  water  for  2  hours. 

(o)  Boiled   with  water  containing   1  grm.  of    potassium 

chlorate  for  2  hours,  then  with  water  for  2  hours, 
(c)  Boiled  with  1  grm.  of  potassium  bichromate  (with 

acetic  acid)  for  2  hours,  then  with  water  for  2  hours. 

Each  piece  was  then  treated  as  before  for  acid-develop- 
ment for  a  period  extending  over  210  hours  heating,  and 
the  amount  of  acid  found  was  (>;)  2-000  c.c.  (b)  1-982  0.0. 
(c)  2'lti2  c.c.  N/W  sulphuric  acid. 

The  replacement  of  sodium  sulphide  in  the  dye-bath  by 
sodium  sulpliite  or  sodium  hydrogen  sulphite  also  had  no 
apparent  effect  on  subsequent  acid-development. 

E  i  d  of  a jt,  r-treatment  of  dyed  cotton  on  acid-development. 
— It  has  already  been  shown  (Exp.  V.)  that  the  oxidation 
of  sulphur  is  assisted  by  the  presence  of  the  various 
metallic  salts  used  in  the  fixation  of  sulphide  blacks. 
One  grm.  of  cotton  dyed  with  "  Black  A  "  and  fixed  in 
different  ways  was  now  subjected  to  acid-development,  and 
the  results  corresponded  to  those  obtained  in  the  case  of 
sulphur. 

X. 


Acid-Development  N  /10  sulphuric  acid. 


Dyed  and  fixed  with 


Time  of      Cotton 

heating    dyed  only 

Copper 
sulphate 

Ferrous 
sulphate 

Potassium 
bichromate 

Potasaiiin 
chlorate. 

78hrs. 

3-307  c.c. 

12-79  CO. 

10-030  c.c. 

5-606  c.c. 

R-565  C.c 

XI. — A  sulphide  dyestuff  similarly   treated  gave  acid- 
development   as  follows  (A*  10  sulphuric  acid). 


live-stuff  used. 

Dyestaff 

alone. 

1  ivestuff 

+ 
copper  sulphate. 

Dyestuff 

+ 
ferrous  sulphate. 

Dyestuff 

+ 
potassium 
bichromate. 

Dyestuff 

+ 
potassium 
chlorate. 

<V,ml.   "  I'.laek   A  "     

12-481  C.C 
10-741   c.c. 

15-280  c.c. 
14-194   c.c. 

18-573  c.c. 
13-197  c.c. 

9-344  c.c. 
3-449  c.c. 

12-749  c.c. 
9-296  c.c. 

Coml.    "Black    A"     after     extraction 
witti  •  th'T 

cloth  from  which  the  free  sulphur  had  not  been  removed, 
fine  grm.  of  extracted  cloth  heated  for  a  total  of  137 
hours  during  27  days  gave  an  acid  development  equal  to 
0-64  c.c.  .V  in  sulphuric  acid,  or  0-26f>  per  cent,  sulphuric 
acid  on  the  weight  of  the  oloth. 

In  the  case  of  the  cloth  extracted  with  carbon  tetra- 
chloride the  amount  of  acid  development  was  practically 
identical  with  the  above,  reaching  0-25  c.c.  A/HI  sulphuric 
acid  in  72  hours  (with  ether,  0-20  c.c.  in  72  hours). 

Complete  extraction  of  the  free  sulphur  from  a  sulphide 
dyestuff  by  means  of  ether  appears  to  take  place  in  about 
140  hours  (see  Exp.  III.).  In  order  to  ensure  complete 
extraction  of  the  dyed  cloth.  .">  grms.  was  continuously 
extracted  with  ether  for  250  hours.  On  subsequently 
treating  for  acid-development  0-35  c.c.  A/10  sulphuric 
acid  was  formed  (=  0-343  per  cent.). 

It  is  considered  highly  probable,  therefore,  that  this 
acid  wa6  produced  by  a  slow  decomposition  of  the  colour 
molecule.  It  is  not  to  be  assumed  that  the  amount  ol 
acid  found  in  the  above  experiments  represents  the  total 
amount  of  sulphur  oxidised.  Loss  of  acid  will  probably 
0<  I  111  through  hydrolysis  of  the  cellulose,  the  amount  found 
by  titration  thus  representing  the  balance. 

IX. — Bapid   oxidation    of   the   free   sulphur. — I' 
experiments  (Exp.  IV.  and  V.)  show  that  treatment  of  the 


AVe  have  thus-  shown  that  development  of  sulphuric  acic 
occurs  whenever  commercial  sulphide  blacks,  or  materia 
dyed  with  one  of  them  is  subjected  to  continued  heat  in  tin 
presence  of  moisture.  Acid-development  is  not  prevents* 
by  previously  treating  the  dyestuff  or  the  dyed  materia 
with  sulphur  solvents,  and  the  amount  of  acid  formed  in  i 
fixed  period  of  time  is  increased  by  the  presence  of  metallic 
fixing  agents,  more  especially  by  copper  salts. 

Notes  on  antimony  sulphide. — It  was  a  matter  of  some 
interest  to  ascertain  whether  metallic  sulphide 
behave  in  a  similar  manner  to  the  sulphide  dyestufb  ■ 
reganl-  acid  development.  Our  experiments  on  this  poin 
have  been  confined  to  antimony  sulphide  and  are,  therefon 
not  exhaustive.  Commercially  "  pure  "antimony  sulphid 
.v.i  ■  extracted  with  ether  for  24  hours,  and  5  grms.  o 
antimony  sulphide  gave  no  less  than  1-709 grms.  of  sulpha 
(35-59  per  cent.).  Further  extraction  with  the 
failed  to  remove  any  additional  amount  of  sulphur. 

Both  commercial  and  extracted  antimony  sulphid 
were  then  subjected  to  the  acid-development  condition 
without  and  with  the  presence  of  the  metallic  salts  proving 
ly  emplovcd,  and  in  all  cases  oxidation  took  place;  th 
amount  of  acid  developed  being  considerably  greater  in  th 
uncxtracted   sample. 


MX..  No.lt.] 
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DISCUSSION. 

Hi    \\    c mi. 'KM    "i  ..I  •..    .1  kod  whether  i(   had  i 

inrd  Hint   tendering  ol  tin-   (al lid   not   nci 

ii   wen  dyed   with   a   iiilphide  dyestufi   from   which   thi 
•l.iu   had  boon  removed  by  a  solvent   beforehand 

Prof.  II.  It.  Pboctkk  stated  thai  in  the  manufacture  ol 
leather  by  the  two-bath  chrome  process  considerate 
quantities  of  aulphiir  were  deposited,  bul  no  tendering  took 
■Mb,  anil  the  leathei  retained  all  its  properties.  Ti. 
thumbed  product  was,  however,  treated  with  an  rum  I  ion 
,.(  oil  in  Boap  solution,  and  tins  pos  ibly  prevented  tin 
...ii  ol  free  sidphurie  acid.  Would  the  presenci  ol 
soap  have  a  detrimental  effect  on  vain  if  a  little  were  left 
in  the   finished    product  '.' 

Mi  T.  I'\ii;i.k\  mentioned  that  modern  paper  was  fre- 
quertry  very  imperfect,  and  often  compared  unfavourably 
in  permanence  with  the  writing  of  older  document 
Tin-  chlorinating  agents  used  to  bleach  the  fibres  might, 
if  not  perfectly  removed  or  neutralised,  also  bleach  the 
ink:  while  one  agent,  often  used  a>  "  antichlore  "  to 
neutralise  the  bleaching  agents,  might,  if  it  is  used  in  excess, 


gradually  deposit  finely  divided   sulphur  in  the   pi  | 
\ii,i  a  time  the  fine  sulphur  was   oxidised    to   Bulphurio 
aoid,  damaging  both  paper  ami  writing. 

\li.  .1.  T.  Ciiavkn  aaked  if  washing  with  water,  then  a 
good  soaping  and  another   wash  with  water,  had   b 
tried  i"'  removing  the  aoid  from  fabrics. 

Mr.  H.  K.  \\ 'ainwimoiit  asked  if  any  tendei  ing  tool  place 
in  piece  goods,  or  if  it  only  oocurred  in  yarns. 

Prof.  W.  M.  Ga&dnxb  in  reply,  said  oxidation  oi    'I" 

free    sulphur    probanly    took    place    Im-I I  .,,,,,,,.  .1  i,,n 

oi  the  sulphur  containing  colour  molecule  and  therefore  if 
the  free  sulphur  was  extracted  tend  retarded 

Tin-  conditions  tending  to  bring  about  one  formation  oi 
sulphuric  aoid  on  materia]  dyed  with  sulphide  dyi  were 
moisture  and  heat.  Goods  Bent  to  America  or  Imlia 
often  became  rotten  after  storing,  whereas  portions  ol  the 
same  goods  stored  in  I  his  country  might  not  I » ■  • , ,  .  1 1 1 .  <  t  ■  ■  I . 
No  tendering  occurred  ill  goods  if  alkali  was  left  in  them, 
but  lucre  washing  was  not  sufficient  to  prevent  tendering. 
The  presence  of  calcium  soap  or  calcium  tannate  on  the 
goods  would  have  a  protective  action.  Many  '  >•-  ,1 
tendering  in  piece  goods  were  known. 
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mUetric  motors  and  appliances;  Tht  erectionof  protected 

iH  situations  when   then    is  danger  of  fire  or  explosion. 
Trxeciok.  Chem.  liul.,  1910.  33.  274-  277. 

minting  on  the  safety  regulations  with  regard  t<> 
ii. ,n  ol  elei  tricai  appliances,  issued  l,\  the  Soi  ii  tj 
ol  German  Technologists,  the  author  states  that  whilst 
tin-  subject  is  of  extreme  importance  in  the  chemical 
industry  no  experimental  work  has  been  done  and  it  is 
only  l,\  dedui  tion  from  experiments  carried  out  in  connec- 
tion with  the  coal  mining  industry  that  any  information 
it  available.  The  ver\  limited  success  which  was  obtained 
in  preventing  the  explosion  of  gas  from  mines,  when  the 
sparking  parts  of  the  apparatus  were  immersed  in  oil.  oi 
when  the  motors,  etc.,  were  surrounded  by  wire-gauze,  or 
more  solid  covers  fitted  with  tortuous  cooling  outlets  foi 
the  explosion  gases,  has  led  to  the  conclusion  that  really 
sale  linings  have  yet  to  be  found  and  that  security  can 
only  be  obtained  if  all  dynamos,  motors,  snitches,  resist- 
in  placed  absolutely  outside  of  the  danger 
I.  A. 

Patents. 

Conctntratinii  liquids  :  A  p)  aratus  for .     Soc.  d'Exploit- 

atiou  de  I'roecdes  Evaporatxiircs   (Svstcme   Prache  and 

Bouillon),  Paris.     Kng.  Pat.  0276,  April  19,  1909.  Under 

Int.  Conv.,  June,  2:1  1908. 

Tax  invention  consists  essentially   in  the  use  of  nests  of 

heating  tubes  slightly  inclined  to  the  horizontal  and  heated 

II;.    1\    -team,   with  a   view   to   producing  a   high 

•  \   in  the  circulating  liquid,  with  a  consequent  high 

i   •  Sclent  of  heat  transmission,      The  length  of  the  heating 

tul-.s  should  be  at  least  75  times  their  diameter  and  the 

static  level  of  the  liquid  should  be  maintained  at  about 

tin-  middle  of  the  tubes.     The  heating  tubes  are  connected 

with  an  upper  reservoir  divided   into  compartments  foi 

the  separation  of  the  vapour,  and  a  lower  reservoir  for  the 

liquid,  the  two  reservoirs  communicating  with  one  another 


by  return  tubes  of  large  diameter.  A  trap  is  \xo\  ided  at 
the  bottom  of  the  lower  reservoir  for  the  removal  of  any 
deposited  solids. — .1.  W.  11. 


and    apparatus    therefor. 
Pa.    I'.S.    Pat.    965,985, 


Evaporation  ;     Method   of  

N.     11.     lliller.    Carbondale, 

April  26,  1910. 
A  portion  of  the  liquid  is  evaporated  under  high  pressure 
by  an  external  heating  agent  and  another  pi  rlii  n  undei  a 
lover  pressure  by  the  heat  of  condensation  of  part  of  the 
vapour  from  the  high-pressure  boiler.  The  heat  of  con- 
densation of  the  vapour  from  the  low-pressure  evaporati  i 
is  utilised  to  heat  the  feed  liquid.  The-  condensed  liquids 
are  reboiled  in  another  boiler  and  tho  waste  heat  used  f'-r 
the  preliminary  heating  of  the  feed  liquid. — W.  II.  C. 

Clay,  slimes,  minerals,  and  the.  like  ;  Process  awl  apparatus 

fir  treating  earthy  mat' rial  jur  the  separation  of .  and 

washing  and   mixing   apparatus  for  Oie  same.     \V.     \. 
Mercer,  London.     Eng.  Pats.  9671  and  9672,  April  2:1, 
1909. 
(1).  Thk  earthy  material,  mixed  with  water,   is  fed  into 
an    inclined    screw    conveyor,    which    carries    the 
matter  in  an  upward  direction,  delivering  it  into  a  shoot 
at  the  top  of  the  conveyor-casing,  above  tic-   levi 
water  in  the  apparatus."  The  water  is  always  moving  in  a 
downward  direction  and  carries  the  fine  materials  in  sus- 
pension into  a  settling  appliance.     The  1  l-ts  of  a 
U-shaped  trough,  divided  into  a  series  of  settle 
each  pair  with  a  connecting  passage  across  their  lowi 
ends.  BO  that  the  current  of  water  passes  downwards  on  one 
side  ttnd  upwards  on  the  other  side  to  the  final  outlet,  means 
being   provided   for  discharging  the   product  from  each 
setting  chamber  separately.    (2).  The  apparatus  con 
a  rotary  cylinder  fitted  with  a  series  of  radial  wu 
ribs,  attached  inside  the  periphery  of  the  eylindei 
running  longitudinally  from  end  to  end.     1  he  delivery  end 
of  the  cylinder  is  of  truncated  conical  form,  the  outlet 
being  situated  at  the  apex.     The  conical  end  is  provided 
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with  open  conduit  uhanm  1>.  connected  with  alternate  ribs 
of  the  la>t  series,  which  conduct  the  material  raised  by 
them  to  the  outlet.  Means  are  provided  for  inclining  the 
axis  of  the  rotating  oylinder  to  a  desired  degree. — 0.  R- 

Drying  brewt  rs'  draff  and  otht  r  matt  rial  ;  Apparatus  for • 

R.  Motion  Eng.  Pat  10,027,  April  28.  1909. 

The  apparatus  consiste  oi  a  belt  conveyor  on  which  the 
material  is  spread  evenly  and  carried  through  press  rolls, 
and  a  pair  of  hollow  rolls  heated  by  hot  air  or  steam,  on 
the  surface  of  which,  in  turn,  the  material  is  carried  by 
means  of  an  endless  perforated  or  permeable  band  i  pre- 
ferably line  wire  cloth).  A  jockey  pulley  maintains  the 
band  at  a  suitable  tension  to  press  the  material  against 
the  hot  surfaces,  and,  in  addition,  small  rolls  are  provided 
on  the  first  of  the  heated  rolls  to  increase  this  action.  A 
worm  conveyor  finally  discharges  the  material  into  a 
vertical  shoot,  where  it  may  be  subjected  to  the  action  of 
the  hot  air  discharged  from  the  rolls. — J.  W.  H. 

Desiccating  apparatus.     J.  H.  Campbell,  New  York,  and 
C.  H.  Campbell.  Philadelphia.  Pa.,  Assignors  to  National 
Nutrient    Co.,   Jersey   City,   N.J.     U.S.   Pat.   956,038, 
April  26,  1910. 
The  claim  is  for  a  vessel  in  which  the  liquid  is  concentrated 
by  being  heated  and  having  air  blown  through  it.    Further 
concentration  is  then  effected  by  blowing  a  current  of  air 
over  a  thin  film  of  the  liquid  spread  over  shelves  or  pro- 
jections in  a  chamber.     The  cake  formed  is  scraped  off  the 
shelves,  broken  up  and  finally  dried. — \Y.  H.  C. 

Drying  machine.  J.  P.  Marshall,  Assignor  to  P.  H. 
Ludington,  St.  Louis,  Mo.  U.S.  Pat.  956,122,  April  26, 
1910. 

The  material  to  be  dried  is  spread  by  a  rotating  radial 
distributing  arm  upon  the  surface  of  a  fixed  horizontal 
disc,  heated  from  below.  A  radial  scraper  is  caused  to 
move  over  the  surface  of  the  disc  in  front  of  the  distributing 
arm.  The  dried  material  removed  by  the  scraper  is  con- 
ducted to  a  receiving  hopper  which  is  caused  to  travel 
round  the  edge  of  the  disc  in  proximity  to  the  outer  end 
of  the  arm  carrying  the  scraper. — W.  H.  C. 

Briqueiting  and  pressing  of  naterial.  Allgem.  Briketierungs- 
Ges.  m.  b.  H.,  Berlin.  Eng.  Pat.  16,500,  July  15, 
1909.     Under  Int.  Conv.,  Aug.  26,  1908. 

DrRiNG  the  period  in  which  the  pressing  is  taking  place, 
successive  pressures  of  increasing  amount  are  applied  for 
decreasing  periods  of  time,  with  a  view  to  the  elimination 
of  the  air  contained  in  the  original  material.  The  valves 
controlling  the  admission  of  pressure  water  from  different 
sources  of  varying  pressure  are  actuated  by  cam  gearing 
during  the  compression  period,  the  different  pressure 
stages  being  regulated  as  required. — J.  W.  H. 

Cylinders  and  the  like  ;    Means  for  passing  steam  or  other 

fluids  into  and  from  rotating  .     J.   Nuttall,   Bury. 

Eng.  Pat.  19,285,  Aug.  21,  1909.     Addition  to  Eng.  Pa"t. 
Till,  March  24,  1909. 

A  hollow  stem  at  each  end  of  the  cylinder  is  provided 
with  a  hollow  head  which,  as  the  cylinder  rotates,  turns 
in  the  fixed  bearing  parts  to  which  the  pipes  carrying  the 
steam  and  condensed  water  are  attached. — J.  W.  H. 

Filler  presses  or  the  like  for  wet  substances.  P.  M.  Justice, 
London.  From  International  Continuous  Filter  Press 
Co.,  Providence,  R.I.,  U.S.A.  Eng.  Pat.  23,981,  Oct.  19, 
1909. 

The  invention  is  an  improvement  on  that  described  in 
Eng.  Pat.  8924  of  1907  (this  J.,  1907,  1156).  The  garbage 
or  other  material  to  be  filtered  or  rendered  is  carried 
through  the  machine  by  means  of  a  conveyor-worm. 
Immediately  upon  entry  the  material  comes  into  contact 
on  all  sides  with  filter  plates  through  which  much  of  the 
water  contained  in  the  material  passes.  At  a  further 
position   in   the   casing   the   material   passes   over  other 


similar  filter  plates.  "  Fin-plates  "  are  provided  in  the 
casing  to  prevent  the  rotation  of  the  material  and  assist 
in  its  movement  along  the  casing.  Finally  the  material 
is  discharged  through  a  disc  valve  controlled  by  a  cylinder 
fed  by  compressed  air.  Knives  are  fixed  upon  this  disc 
valve  for  cutting  any  material  which  might  cauBe  choking. 
Traps  and  reservoirs,  controlled  by  compressed  air,  are 
connected  to  each  filter  plate,  so  that  at  definite  intervals 
some  of  the  liquor  may  be  forced  back,  through  the  filter 
plates, with  the  object  of  keeping  them  clear;  the  move- 
ment of  the  valves  controlling  this  action  is  entirely 
automatic  and  takes  place  at  predetermined  intervals 
under  simple  control. — J.  W.  H. 

Moulding  or  filtering  apparatus  for  the  manufacture  of 
slabs  or  blocks  of  heat-insulating  material.  W.  D.  A. 
Bost.  Paisley.     Eng.  Pat.  27,406,  Nov.  25,  1909. 

The  apparatus  consists  of  a  simple  vacuum  filter  in  which 
the  usual  vessel  is  divided  into  two  parts  at  the  perforated 
plate,  the  joint  between  the  two  being  made  by  means  of  a 
hydraulic  seal  containing  mercury.  Air  or  steam  may  be 
blown  into  the  lower  part  of  the  filter  while  the  upper 
part  is  being  filled,  after  which,  suction  may  be  applied 
as  usual. — J.  W.  H. 


Filters  and  means  for  cleansing  the  same.       J.  S.  Roak. 
New  Y'ork.     Eng.  Pat.  29,863,  Dec.  21,  1909. 

The  filter  is  intended  for  treating  large  volumes  of  water 
and  is  arranged  so  that  the  filtering  medium  may  be 
mechanically  cleaned  when  foul.  The  filtering  material 
rests  on  a  bed  of  cement  on  which  is  placed  a  grid  of  pipes 
provided  with  orifices  through  which  the  filtered  water 
passes  and  leaves  the  apparatus.  A  gauge-glass  is  fixed 
outside  the  casing  carrying  the  filter  bed  to  indicate  the 
level  of  the  liquid.  When  the  filter  bed  becomes  foul, 
its  upper  layers  are  stirred  up  by  moving  jets  of  water 
and  the  foul  liquid  produced  washed  out  of  the  apparatus. 
The  nozzles  through  which  the  jets  of  water  issue  are  carried 
on  hollow  arms  rotated  by  a  water  motor. — J.  W.  H. 

Filtering    process.     G.    Moore,    Joplin,    Mo.     U.S.    Pat 
965,836,  April  19,  1910. 

A  solid  cake  is  built  up  on  the  filtering  medium  by  causing 
the  liquid  portion  of  the  pulp  to  be  filtered  to  pass  through 
the  medium  by  maintaining  a  difference  of  pressure 
between  the  opposite  sides  of  the  filter  and  continuously 
agitating  the  pulp.  When  formed  the  cake  is  washed 
free  from  soluble  matter  by  passing  a  liquid  through  il 
while  the  difference  of  pressure  is  maintained. — W.  H.  (' 

Clarifying     and     filtering     liquids  and  fluid   substances , 

Centrifugal  machine  for .     T.  B.  Marshall,  Pough 

keepsie,  N.Y.,  Assignor  to  the  De  Laval  Separator  Co. 
New  Jersey.  U.S.  Pats.  955,889  and  955,890,  April  26 
1910. 
The  centrifugal  separator  consists  of  two  superpose< 
bowls  rotated  together.  The  liquid  is  fed  into  the  centra 
portion  of  the  lower  bowl,  which  has  a  solid  outer  wal 
and  is  not  provided  with  filtering  material.  From  thi 
periphery  of  the  lower  bowl  the  liquid  passes  up  a  passagi 
into  the  upper  bowl  which  has  either  a  perforated  outei 
wall  or  layers  of  filtering  material. — W.  H.  C. 

Filter.     G.  Knock,  Cleveland,  Ohio.     U.S.  Pat.  956,366 

April  26,  1910. 
A  hollow  base  having  several  perforated  "  tilte 
members  "  upon  its  upper  surface  is  provided  with  I 
common  outlet  pipe  connected  to  a  vacuum  pump,  arir 
a  corresponding  number  of  hoods  are  adjustably  supporte- 
by  a  frame  above  the  base  plate. — W.  H.  C. 

Raising    liquids;     Apparatus    for .     J.    B.    Courtet 

Romans,   France.     Eng.   Pat.   27,479,   Nov.   25,   1909 

Under  Int.  Conv.,  Dec.  1,  1908. 

The  apparatus  is  a  duplex  hydraulic  ram  and  consisti 

of  two  chambers,  c,,  dl7  communicating  with  the  wate 

supply  through  pipes,  c,  d,  and  a   filter,  6,  and   providei 
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wiili  suitable   valvos  connected   with  the  delivery   pipe, 
i,  nnil  waste  wntor  pipe,  g.     The  delivery   valves, 
/,  »ro  automatic  in  m  ti"ii  and  the  waste  water  vain 


of  the  liquid  overflowing  into  thi    ve    el,  I.  and  sealing 
the  lower  '"'I  of  the  pipe,  9.     On  admitting  compri 

.     through  2,  into  the  chamber,   I.  the  liquid  in  3 
driven  up  the   pipes,  5,  into  il"    ohambei  .  6,  and 
up  thi-   pipe,    11.      \i    the   same   time   the   liquid   in   il" 
nber,   I.  is  forced  up  the  pipe,  9,  until  thi    pressure 
is  sufficient  t"  force  it  ou(  of  the  upper  end  "f  the  pipt 
into  the  enlargement,  10,  of  the  pipe,  II       I  he  •  aamoi  i 

1,  is  then  in  communication  with  the  ait  1 1 igh  10,  and 

tin-  pressure  fulls,  with  tlir  iv, nil  that  thr  lii|iii<l  in  li,  .1, 
and  11,  sinks  again  into  •'!.  and  overflows  again  a1  I 
sealing  thr  i>i|>r,  9,  onoe  more.  These  operation 
i','|iratni  "  lung  as  comprrssi'il  gas  is  supplied,  and  the 
liquid  driven  up  into  thr  rhainlirrs,  '•.  acl  a  a  liquid 
piston.  When  it  sinks,  gas  enters  through  the  inlei 
valves,  8.  and  when  it  rises,  the  gas  i.--  expelled  through  tin 
nutlet  valves,  7.— W.  H.  C. 

Separator;    Centrifugal .     \V.    R.    Macklind,    Mineral 

Point,   Mn.     l.S.  Pat.  949,488,   Feb.   15,   1910. 

'L'hk  separator  chamber  is  formed  of  two  plates,  one,  7. 

having  a  Hat   upper  surface  and  the  other,  8.   having   a 
concave  lower  surface.     They  are  held  together  by  bolts, 


J  \JrS 


controlled  by  being  supported  on  a  balanced  beam,  ;, 
so  that  they  arc  alternately  opened  and  closed,  producing 
thr  well  known  hydraulic  ram  action. — J.  VV.  H. 

Pump  driven   by   means   of   compressed   or    rarefied   gas. 

0.    Rodke,    Stocksund,    Sweden.     l".S.    Pat.    947,533, 

Jan.  25,  1910. 
The  claim  is  for  a  pump  having  liquid  pistons  and  valves 
worked  by  compressed  or  rarefied  gas.     The  reservoir,  3, 
is  charged  with  liquid  up  to  the  top  of  the  pipe,  4,  some 


11,  provided  with  springs,  1-.  li,  which  keep  the  edgi 

of  the  plates  in  contact.  The  two  plates  are  rotated  by 
the  shaft.  1,  to  which  tin  lower  one  is  attached.  The 
material  to  be  separate,!  is  fed  into  the  central  i>ijm',  20, 
and  is  discharged  through  the  radial  pipes,  23.  into  the 
chamber,  17.  The  soliils  are  driven  by  the  centrifugal 
force  to  the  periphery  of  the  chamber  where  they  take 
a  wedge-shaped  form  and  gradually  force  the  plates 
apart  against  the  action  of  the  springs,  so  that  the  outer 
solid  portion  is  extruded  between  the  edges  of  the  plates, 
The  liquid  portion  collects  in  the  central  part  of  the 
chamber,  17,  and  passes  up  the  funnel-shaped  opening,  9, 
and  over  the  Up,  70.— W.  H.  C. 

Distitting-column.     E.  Button,  Milwaukee.  Wis.     D.S.  Pat. 

955.127.  April  19.  1910. 
The  upper  part  of  the  column  above  a  set  of  beat-absorbing 
and  radiating  frames  is  provided  with  a  set  of  superposed 
continuous  coils  through  which  a  cooling  fluid  is 
circulated,  and  which  arts  as  a  constant-temperature  bill- 
head. Alternate  coils  are  connected  at  the  outside  with 
the  fluid  supply  main,  and  at  the  centre  with  a  common 
exhaust  main.  The  intermediate  coils  are  connected  at 
the  centre  with  the  supply  and  at  the  outside  with  the 
exhaust  mains. — W.  H.  C. 


\V.  Cooper,  Assign 

Pittsburg,   Pa.     U.S.    Pat. 


Refrigeration  ;  Method  of  — 

General    Refrigerating   Co 

955,582,  April  19,  1910. 
The  claim  is  for  the  method  of  refrigeration  which  consists 
in  intermittently  and  alternately  distilling  and  absorbing 
a  refrigerating  agent.  The  vapours  are  condensed  and 
then  expanded  or  evaporated  in  the  refrigerating  chamber. 
The  expansion  chamber  is  kept  full  of  liquid  during  both 
the  distillation  and  absorption  periods.  The  rate  of 
absorption  is  controlled  by  regulating  the  temperature  of 
the  absorbing  liquid. — \\  ■  H.  C. 
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Dissociating  and  removing  vapour  from  aqueous  liquids. 
\\.  T.  Hoofnagle,  Ridgewood,  N.J.  O.S.  Pat.  956,097, 
April  2t;.  1910. 

The  liquid  to  be  decomposed  is  Bubmitted  in  a  rarefied 
state  in  a  vaouum  chamber  to  the  aetion  of  a  diffused  or 
non-disruptive  eleotrio&l  field.  The  products  of  decom- 
position   «te    removed    as    fast    as   they   are   generated. 

— W.  H.  C. 

Beversing-jurnace  ;  Begenerative  .     L.  L.  Knox,  Ben 

Avon,  1\»..  Assignor  to  Keystone  Furnace  Const] 

Pittsburg,  Pa.     US.  Pat.  966,367,  April  26,  1910. 

dm  is  for  the  prot  ision  of  a  wall  or  arch  of  refractory 

ia]   separating   the   gas   and   air   ports.     A    hollow, 

ooled  box  is  embedded  in  the  axon  and  is  provided 

with  projections  which  partially  support  the  refractory 

material.— W.  H.  G 

Cooling  or  drying  apparatus.     W.   G.   Schroder,    I 

Germany.     Eng.   Fat.    23,662,  Oct.   14,   1909.      Under 
Int.  Conv.,  Oct.  15,  1908. 

See  Ft.  Pat.  408,032  ;  this  J.,  1910.  614.— J.  W.  H. 

Cooling  apparatus  for  fluid  or  semi-fluid  substances.     E. 

Schou,  London.     U.S.  Fat.  957,029,  May  10,  1910. 
See  Eng.  Fat.  1160  of  1909  ;  this  J.,  1909,  1048.— T.  F.  B. 

Filtirtng    or   straining    water    or    other    liquids    or   fluids; 

Apparatus  for .     E.  Gobbi,  AsniereB,  France.     Eng. 

Pat.   30,303,   December   28,    1909.     Under   Int.   Conv., 
April  19,  1909. 

See  Addition  of  April  19,  1909,  to  Ff.  Pat.  359,128  of 
1905  ;  this  J.,  1909,  1220.— T.  F.  B. 

Fill:  i -press.     Maschinenfabiik   F.   Weigel   Nachf.    A.-G. 

Fr.  Pat.  409,377,  Nov.  18,  1909. 
See  Eng.  Pat.  21,660  of  1909  ;  this  J.,  1910,  545.— T.  F.  B. 

Vacuum-pan.     G.  S.  Baker,  London.     U.S.  Pat.  956,508, 

May  3,  1910. 
See  Fr.  Pat.  392,948  of  1908  ;  this  J.,  1909,  103.— T.  R  B. 
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Coke  mens ;   Utilisation  of  by-product    gases    from  . 

H.  SI.  Payne.  Eng.  and  Min.  J.,  1910,  89,  927—928. 
At  Gelsenkirchen,  Germany,  where  a  very  complete  coke- 
oven  by-  product  plant  is  in  operation,  the  company  daily 
supply,  in  addition  to  the  ordinary  by-products,  over 
21  million  cb.  ft.  of  illuminating  gas  to  the  district  at  about 
lljd.  per  1000  cb.  ft.,  and  realise  on  this  item  a  profit  of 
about  £75  per  day.  The  tar,  which  amounts  to  about 
7 J  lb.  per  ton  of  coal,  is  used  in  various  forms,  as  a  binding 
material  for  briquetting  coal  slack,  as  a  coating  for  prepare! 
roofing,  and  when  mixed  with  furnace  slag,  for 
road-making.  The  products  of  its  distillation  also 
yield  carbolic  acid,  anthracene,  toluene,  creosote, 
naphthalene,  and  benzol.  The  benzol  is  chiefly  used  in 
(Jermany  in  combination  with  denatured  alcohol  as  a  fuel 
for  haulage  motors,  the  waste  gases  from  the  combustion 
of  benzol  alone  being  objectionable  and  dangerous.  The 
motors  weigh  from  2  to  5  tons,  develop  8  to  18  h.p.  and 
cost  from  £350  to  £425.  It  is  said  that  the  cost  of  running 
is  1J  — 2d.  per  ton  mile  compared  with  6d.  under  the  same 
conditions  with  horses.  The  best  by-product  benzol  (65 
per  cent,  benzol  refined  to  90  per  cent.)  sells  at  about  Hid. 
per  •iall.  and  costs  about  4d.  per  gall,  to  produce.  A  ton 
of  coal  yields  about  3  to  3}  gallons  of  66  per  cent,  benzol 
and  about  25  lb.  of  high  grade  "  sal  ammoniac." — F.  R. 


Town    gas-supply    from  colce-oven    installations.     1 
J.  Gasbeleucht.,  1910,  53,  385-389. 

In  coke-oven  plant  working  with  recovery  of  by-products, 
the  gas  obtained  is  of  the  same  calorific  value  as  ordinary 
illuminating  gas  during  the  first  10  hours  after  charging. 
In  the  Rhinelaud-Westphalia  district,  the  coke-oven 
installations,  after  meeting  their  own  requirements,  could 
supply  more  than  enough  rich  gas  for  the  whole  of  the 
towns  in  the  Rhine  province.  The  problem  of  long 
distance  transmission  of  gas  under  high-pressure  has  bean 
solved  in  England  and  in  America,  and  some  of  the  details 
of  this  method  of  transmission  and  distribution  are  dis- 
cussed. Korting  called  attention  to  the  large  number  of 
consumers  in  great  cities,  for  example  it  is  estimated  that 
in  England  there  are  20 — 30  gas  meters  per  100  inhabitants. 
This  points  to  the  need  of  an  absolutely  reliable  supply  of 
gas.  Further,  unless  placed  in  competition  with  local  gas 
supplies,  the  price  of  coke-oven  gas  would  be  raised.  In 
his  opinion,  it  was  cheaper  to  bring  coal  to  Berlin  for  gas- 
making,  because  the  gas-works  are  producers  of  coke,  tar 
and  ammonia  for  a  local  market. — A.  T.  L. 


Coal  gas  ;  Progress  in  the  manufacture  and  use  of  . 

H.  Bunte.     Chem.-Zeit.,  1910,  34,  531—532. 

The  annual  consumption  of  coal  gas  in  Germany  has 
doubled  during  the  last  10  years  and  is  now  about  2 
milliards  of  cb.  m.  In  Berlin  the  consumption  has 
increased  from  183  million  cb.  m.  in  1898  to  400  million 
cb.  m.  per  annum,  or  an  increase  from  70  to  120  cb.  m. 
per  head.  Extensive  installations  of  mechanical  trans- 
port appliances  together  with  the  new  ovens  of  Bueb  and 
Korting  and  of  Ries  are  stated  to  have  reduced  the 
labour  required  in  gas  making  to  one-quarter.  In  view 
of  the  development  of  aerial  navigation,  attention  is 
drawn  to  the  importance  of  decarburising  processes  for  the 
production  of  balloon  gas  and  of  methods  for  producing 
cheap    technical    hydrogen    from   coal-gas   or   water-gas. 

— A.  Sbld. 

Water-gas    production    in    vertical   furnaces ;       Economic 

aspects  of .     Debruck.     J.  Gasbeleucht.,   1910,  63, 

409—415. 

The  paper  deals  with  the  disputed  question  as  to  whether 
it  is  more  economical,  when  vertical  furnaces  are  employed 
in  the  manufacture  of  coal-gas,  to  generate  the  water-gas 
for  admixture  in  the  retorts,  or  to  produce  it  separately. 
The  author  institutes  a  comparison  on  the  basis  of  averages 
of  the  results  obtained  in  the  gas-works  of  Mariendorf, 
Zurich,  Cologne  and  Diisseldorf.  After  taking  all  factors 
into  account,  he  calculates  the  following  cost  prices  per 
1000  cb.  m.  of  mixed  gas  :  production  in  7  vertical  fur- 
naces with  10-hour  charges  and  separate  water-gas 
generators,  M.  26.69  (26s.  2d.)  ;  production  in  8A  vertical 
furnaces  with  12-hour  charges,  steam  being  admitted 
for  2  hours,  M.  24.07  (23s.  7-2d.).  There  is  thus 
a  gain  of  M.  2.62  (2s.  6.8d.)  per  1000  cb.  m.  in  favour  of 
the  latter  process.  It  is  pointed  out  that  several 
important  factors  in  the  calculation,  notably  the 
relation  which  the  total  capacity  of  the  plant  bears  to  the 
usual  output,  and  the  charges  for  interest  and  depreciation 
will   vary  considerably  in  different  cases. — R.  V.  S. 

Petrol-air  gas.     W.  Key.       J.  Gas   Lighting,  1910,  110, 
496—198. 

The  author  deals  chiefly  with  the  production  of  petrol- 
air  gas  (for  illuminating  purposes)  in  a  rotary  generator  of 
his  own  design.  In  this  apparatus,  which  is  a  multi- 
chambered,  turbine  arrangement,  the  air  and  petrol  are 
completely  fractionated  in  small  volumes  by  violent 
agitation  in  numerous  small  chambers.  Each  portion  of 
air  thuB  instantly  takes  up  the  whole  of  the  petrol  vapour 
allocated  to  it,  and  as  the  whole  combined  products  pass 
into  a  central  chamber  before  issuing  to  the  holder,  a  gas 
of  uniform  quality  results.  The  supply  of  petrol  is  con- 
trolled by  means  of  a  pointer  moving  over  a  graduated 
dial,  the  process  being  practically  automatic  after  this 
initial   adjustment   for   any   desired    quality   of  gas. 

— W.  E.  F.  P. 
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\'uphllia  ;  Natural front  Me  province  of  8nnta  Clat 

('.   Richardson  and  K.  li.  Mack*  nzic.     Amer.  .1. 

.  iuio,  29, 4:«i-  in.. 

I'm  authors  have  examined  a  sample  of  "  white  "  naphtha 

ii  a  depth  of  15(10  feel  in  Santa  Chun,  Cuba,      ll 

hi  black  quart*  and  green  serpentine  m  association 

*ith  water  uml  an  emulsion  of  oil,  water  and  rhyolitio  olny. 

a  mixture  of  paraffins  and  Daphthenes,  ami 

■  practically  free  from  unsaturated  hydrocarbons.     The 

was  pale  yellow  in  colour,  and  on  standing  for  n 

Ided  a  light  brown  sed'ment.     It  had  a  sp. 

782  at    16-6    t'..  gave  N„  25°  =  —  1-4092,  and 

the    following    fractions    mi    distillation:    llel"» 

!•<  ■     76    to   lOO"  C,  18-9;  100°  to  126°  C,  61-3; 

160    ('..  18-4;  1 5t>°  to  160°  ('.,  1-2  ;  and  residue, 

'  I    per   nut.    Iiy    weight.     In    the    authors'    opinion    its 

is  due  to  the  upward  filtration  of  a  heavj 

um  oil  through  a  clay  stratum,  and  partial  liberal  ion 

i  tin-  naphtha  in  the  upper  part  of  the  stratum  by  saline 

whilst  the  remainder  of  the  oil  in  the  clay  formed 

ai  iinul-ii'ii  with  water. — C.  A.  M. 


t'ttroirum  or  He  product*  ;    Determination  of  the  origin  oj  a 
— .     N.    C'hercheHskv.      Comptes  rend.,    1910.   150, 
INS— 1841. 

I'M    sample    is    fractionated    into    one-twentieth    parts 

DJ  VoL),  and  the  following  determinations  are  made  with 

filiates  (below  300°  C.) :—(!).  Sp.  gr.  at  15°C.  (2). 

Boiling  point,  i.e.,  the  mean  of  the  temperatures  between 


Aliiih  the  fraction   distils.     The  curve  representing  the 
i  turn  tion  of  the  boiling  point  is  characteristic 
ailed  tlu-  "  curve  of  origin."    (3).  Refractive  index  : 

portional  to  the  density,  hence  the  curve  repre- 

.  nting  the  refraction  as  a  function  of  the  boiling  point  is 
dso  characteristic.     (4i   Solubility  index.  IThe  solubility  is 
li  (trained  by  the  method  of  Riche  and  Halphen  (this  J., 
1886,   191,  :U3),   but  using  a  definite  volume  (25  c.c.) 
md  calculating  the  result  to  100  c.c.    (5).  Critical  tempera- 
solution  :     equal  volumes  of  the  product  and  of 
Xl-5  per  cent,  ethyl  alcohol  are  heated  in  a  sealed  tube 
iBtfl   the    mixture     just    becomes   clear,    and    tho    tem- 
inrature  is  noted  at  which  the  liquid  becomes  turbid  on 
oolhg.    (li).  Temperature   of   turbidity  :    equal  volumes 
f  tin-  product  and  of  acetic  anhydride  are  heated  in  au 
pen  tula-  until  the  mixture  just  becomes  clear,  and  the 
leniperaturc  is  noted  at  which  the  liquid  becomes  turbid 
n  cooling.    (7).  Iodine  value  :    this  affords  an  indication 
f  the  content  of  unsaturated  hydrocarbons.     By  the  aid 
t  tables,  of  which  a  complete  set  is  to  be  published,  tho 
rik[in  "f  a  given  sample  can.  it  is  stated,  be  readily  ascer- 
uui.l  by  means  of  the  date   mentioned.     Some  results 
'htained  (mean  values  of  a  large  number  of  samples)  are 
i  in  the  following  table  : — 


The  iodine  value  of  refilled  Ann  n   iii  pi  troli  inn  containing 

i I  iii  i .  ..I  .li   lociation  (cracking)  varies  ft 20 

that  ol    ihali    produot     ranges  from  !■>  i"  100  for  liL'ht 

spirit  and  from  86  t  1 76  for  lamp  oils ;  and  that  "i  nal 

petroleum  products  ranges  from  0  t"  7.     In  the I 

lubricating    oils    the    following     results      have     been 

l.t  ained  : — 


Demits  at   IB"  C 

Refractive      Index      at 

15°  0 

rritical   temperature  of 

solution 

Degree  dI  InflammabUitj 

i  ii.  iii  1 1.    

Si.lidilfcutiiin    


Russian  An" 

spindle  oil.  cylinder  oil. 


0-891 
1-4950 
194   0. 

solid  ..i  0   i  - 


Paraffin  wax  may  be  distinguished  from  cercsin  by  some- 
what similar  methods,  as  indicated  in  the  following 
Uble  :— 


S.  .lidifving  point  (capillary 
tube)  

Refractive  index  at  100°  0. 

Critical  temperature  of 
solution 

Solubility  ia  carbon  bi- 
sulphide at  15°  C.  (for 
100  c.c.  of  saturated  solu- 
tion)   

Iodine  value    


Paraffin 

3  It  B 

(petroleum). 


52-7° 

1-41H.'. 


148° 


19-07 
0-3 


I'arallin 
4    It 

(sbale). 


Cen   h 
(ozokerite). 


47-8° 

1-1  K.I 


34-65 

0-1 


1-1  v. 
172-5° 


1-97 
0-5 


A.  S. 


Flash-point  apparatus  ;  Comparative  testa  with  English  and 

German  .     H.  F.  Wiebe  and  P.  Hebe.     Petroleum, 

1910,  5.  885—889. 

Four  English  instruments  (Abel's)  were  measured  and 
tested  in  comparison  with  three  German  (Pensky  s) 
instruments.  The  deviations  from  the  standard  measure- 
ments prescribed  by  the  English  Act  of  1907  and  the 
German  Act  of  1882,  all  expressed  in  mm.,  were  as 
follows  (see  table,  p.  682): — 


•  trigjn. 


astasia     . 

>:  iiimaiiiaii 

■  Jliimil   .  . 
•  » 


I.  Distinctive  characters  as  functions  of  densities. 


Hi  lisitv 
at  1S°  C. 


Boiling 

pniiit 
•C. 


Ii-T.sil 
ll-MIII 
0-820 
0-780 
0-800 
0-820 
0-780 


0-800 
0-820 

0-780 
0-800 
0-820 
0-780 
0-800 
0-820 


Indices    .1  : 


refraction 

at   13°  I'. 


solubility. 


191 

227 

280 

15S-5 

182 

219-6 

153 


179 

2U7-5 

166 

202 

242 

167-5 

198 

227-5 


1-4345 

1-4452 
1-4664 
1-4300 
1-4419 

1-4533 
1-4334 


1-4468 

l-4.ri72 
1-4366 
1-4466 
1-4686 
1-4873 
1-4469 
1-451  - 


93 

117 
154 

7. -. 

85 

'.12 
73 


711-5 

SMJ-5 

74 

94 
1 25-S 

74 

92-5 
109 


Temperatures  : 


critical,  of 

solution, 

°C. 


50 
68-5 
87 
36 
47-6 
60 
clear  at 
ordinal] 
temper- 
ature. 
SO 

42 

31 

53 

72-5 

31 

426 

54 


of  turbid 
ity,  °C. 


78-5 
91 
104-6 


79-5 
53 


.-.7 
63-5 
m  _ 
75-5 
895 

;>4-5 

63 
71 


II.  Densities  and  India  sol  refrac- 
tion at  16  i     u  in"1  tiona  ol 
imilmu  points. 


Boiling 
point,   C. 


150 
200 
260 
160 

211" 
260 
150 


200 
200 

2. Mi 

160 

250 


0-786 
0-811 
0-775 

0-7785 


n-14 

0-861 

U-7U6 
0-801 
0-835 


1-4203 

1-4372 

1-4488 

1-4324 


1-4538 
1-4799 
1-4278 

1-14. .» 

1-4610 

1-4474 

1-4883 
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Distance 
from  appei 

wig 
Oiling  mark 


Distance 
i  <t  l.  m  est 
point  "i 
wick  tube 
from  under 

Bide  of 
cover  when 

lowest 
point. 


l  listanoe 
nt  middle  <>f 

thermo- 
meter  lailb 
from  under 

side  Of 

cover. 


English  instruments — 
Permissible  devial 

mm. 

nun. 
+  -J-51 

nun. 
+2-54 

Observed  deviation 

German  insferomenta — 
Permiasjble  deviation 

-1-4    ! 

+  0-8 

+  1 

+  1-3  to 

+  5-6 

+  1 

-2-7  to 
—0-3 

+  1 

Observed  delation 

+  0-5 

—0-35  to 
+  0-7 

-0-1  to 
+  0-9 

In  the  case  of  the  English  instruments,  6  represents  the 
length  of  the  wick  tube,  and  r  the  distance  from  the  end 
of  the  mercury  bulb.  Comparative  tests  applied  with 
these  apparatus  showed  that  the  English  instruments 
gave,  on  the  average,  results  about  210°  C.  lower  than  the 
German  instruments.  Even  after  applying  corrections 
for  variations  in  the  dimensions  of  the  apparatus,  the 
results  obtained  with  the  English  instruments  were  still 
0-93°  (".  lower  than  those  given  by  the  German  instruments, 
and  this  figure  must  be  regarded  as  the  difference  due  to 
the  type  of  apparatus. — C.  A.  M. 

Pelrolevm  ;  Pyrogenic  decomposition  of in  presence  of 

catalyzers.  I.  Ostromisslenski  and  J.  Bursbanadse. 
J.  Russ.  Phys.-Chem.  Ges.,  1910,  42.  195—207.  Chem. 
Zentr.,  1910,  1.  1711—1712. 

I.  Mechanism  of  the  formation  of  benzene  in  the  pyrogenic 
decomposition  of  petroleum.  If  in  the  formation  of  benzene 
from  petroleum  at  high  temperatures,  acet3'lene  is  first 
produced  and  then  polymerises  to  benzene,  the  yield  of 
benzene  should  be  higher  Then  the  petroleum  is  heated 
in  presence  of  a  catalyser,  since  it  is  known  that  the 
polymerisation  of  acetylene  can  be  accelerated  catalytically . 
On  passing  petroleum  vapour  through  a  combustion  tube 
containing  a  spiral  of  iron  wire  gauze  and  heated  to  700°  C, 
the  products  contained  10-9  per  cent,  of  benzene,  as  com- 
pared with  775  per  cent,  when  no  iron  gauze  was  used. 
On  using  nickel  instead  of  iron,  no  benzene  was  obtained, 
but  considerable  quantities  of  free  hydrogen. 

II.  Decomposition  of  hydrocarbons  into  carbon  and 
hydrogen  by  a  contact  proces*.  A  gas  of  very  low  density, 
suitable  for  filling  balloons,  for  lighting,  heating,  etc., 
can  be  obtained  by  the  catalytic  decomposition  of  petroleum 
or  of  other  hydrocarbons,  e.g.,  benzene.  Nickel,  nickel 
oxide,  and  oxides  of  manganese,  at  600° — 750°  C,  are  the 
most  effective  catalysers  ;  practically  no  liquid  products, 
acetylene,  ethylene,  or  carbon  dioxide  are  formed ;  a 
residue  of  coke  is  left.  The  process  may  be  divided  into 
two  stages  :  in  the  first,  coke  and  gaseous  products  are 
formed  ;  and  in  the  second,  the  latter  are  decomposed 
catalytically  into  carbon  and  hydrogen.  The  gas  obtained 
contains  75—80  per  cent,  of  hydrogen. — A.  S. 

Asphaltum  ;    Methods   for   the    examination   of    .     A. 

Summer.  J.  Ind.  Eng.  Chem.,  1910,  2.  181—187. 
Thb  following  methods  were  devised  mainly  fur  the 
examination  of  asphaltic  materials  intended  for  country 
roads : — Specific  oratiiy  :  A  sample  of  the  melted  asphaltum 
is  allowed  to  cool  in  a  vessel  constructed  in  two  parts.  As 
soon  as  a  normal  temperature  is  reached,  the  lower  part 
of  the  vessel,  which  holds  exactly  10  c.c,  is  removed, 
and  the  sp.  gr.  determined  either  by  direct  weighing  or  by 
suspending  the  lower  cup  from  a  special  hydrometer  in 
water  at  15-5°  C.  Asphaitum  :  Two  grms.  of  the  asphaltum 
are  shaken  with  75  c.c.  of  a  petroleum  spirit  of  86°  Be., 
di.-tilling  between  100"  and  240'-  F.  until  disintegrated,  the 
flask  allowed  to  stand  overnight,  the  supernatant  liquid  then 
decanted,  and  the  precipitate  transferred  to  a  filter  and 
washed  with  petroleum  spirit.     The  portions  of  precipitate 


still  adhering  to  the  flask  and  the  contents  of  the  filter  are 
now  dissolved   in   benzene,  the  solution  evaporated  in  a 
neighed  basin,  and  the  residue  dried  in  the  water  oven  untii 
constant   in  weight.     Any  substances  insoluble  in  carbon 
bisulphide  must  he  deducted  from  the  weight  of  •'  asphal- 
tenes  "  thus  obtained.     In  the  case  of  fluxes  and  harder 
bitumen    the    ether-alcohol    method,    which    precipitate.- 
the  softer  constituents  of  the  asphaltum  in  addition  to  the 
"  asphaltcnes,"  is  useful : — Two  grms.  of  the  sample  are 
mechanically  shaken  for  about  iO  minutes  in  a  stop  pew 
cylinder  with  40  c.c.  of  a  mixture  of  alcohol  and  ethii 
(4  :  3),  and  then  allowed  to  stand  overnight,  after  whirl 
the  precipitate  is  separated,  washed  with  alcohol-ether 
and  dissolved  in  benzene  as  described  above.     Evaporation 
method  :    This   is   the   method   most   frequently   used  ir 
U.S.A.  for  soft  bitu  minous  products.     A  definite  quantitj 
of  the  material  is  evaporated  at  a  fixed  temperature  in  i 
dish  of  certain  dimensions,  and  the  loss,  and  consistency  o: 
the   residue   determined,   usually   by   finding   the  deptl 
in  tenths  of  1  mm.,  to  which  a  needle  weighted  witl 
100   grms.    will    penetrate    the   material    at    25°  C.     Th< 
standard  is  generally  taken  as  10  mm.  of  "  100  penetration,' 
and  the  amount  of  residue  of  that  consistency  is  describee 
as  the  "  asphaltic  contents."     The  author  points  out  tha 
the  percentages  thus  obtained  are  frequently  not  the  rea 
values,  since  they  may  be  due  in  part  to  substances  pro 
duced    by    the    long-continued     action     of     heat     upoi 
asphaltogenous  substances  under  conditions  that  will  no 
occur  when  the  materials  are  in  actual  use.     Such  product 
may  be  distinguished  from  mixtures  of  hard  asphaltuD 
bases  with  thinning  agents  by  determining  the  consistenc; 
of  the  distillates  obtained  with  an  ordinary  Engler  appara 
tus.     If,  during  the  distillation   there  is  a  sudden  rise  o 
temperature  the  presence  of  a  light  thinning  agent  i 
indicated,  whereas  a  residuum  oil  will  distil  more  regularly 
As  a  rule  it  is  sufficient  to  distil  off  about  20  per  cent 
of  the  sample.     A  table  is  given  showing  the  percentag' 
of    asphaltum    obtained   by   various   methods,   and  th' 
differences  of  the  distillates,  in  the  case  of  four  differen 
asphaltic  compositions.     Figures  are  also  given  to  illustrat 
the  wide  variations  obtained  in  evaporating  the  asphaltun 
under  different  conditions,  and  it  is  pointed  out  that  ii 
specifying  the  asphaltic  contents  of  a  material  it  is  necessar 
to  state  the  conditions,  viz  : — (1)  Quantity  of  asphalturi 
evaporated.     (2)  Size    of    vessel.     (3)  Temperature    an< 
length  of  time.     (4)  Whether  the  evaporation  takes  plae 
(a)  in  a  closed  oven  ;   (i)  in  the  open  air  ;   and  (c)  with  o 
without     stirring.     Paraffin     wax :       The     methods     0 
Zaloziecki  (this  J.,  1888,  349)  and  of  Holde  (this  J.,  1897 
362,    471  ;     1898,    803)    give    results    that   differ   greatl 
from  each  other,  and  it  is  therefore  necessary  in  all  specifics 
tions  fixing  a  limit  to  the  amount  of  paraffin  scale  that  th 
m.  pt.  of  the  separated  wax  should  also  be  given.    Th 
so-called   "  cold  test  "   found  in  certain  specifications  i 
here  shown    like  other  consistency  tests,  to  give  no  trn 
valuation  by  itself,  of  asphaltic  substances.     Tar :   Th 
author's   method   consists   in   distilling   the  sample  an 
extracting   the   distillate  with  dimethyl  sulphate.     Fob 
c.c.  of  the  distillate  from  the  destructive  distillation  of  th 
asphaltum  (to  coke)  are  shaken  for  one  minute  in  a  10  c.i 
graduated    cylinder    with    6    c.c.    of    dimethyl   sulphati 
When  solution  is  not  complete,  separation  of  the  insolubi 
portion  takes  place  in  a  few  minutes,  and  the  percentaj; 
may  be  calculated  from  the  reading.     The  following  result 
were    thus    obtained: — E    grade    petroleum    asphaltun 
insoluble ;      Bermudez     asphaltum,     insoluble :      Cuba 
asphaltum.  insoluble  ;  gilsonite,  insoluble  ;  coal  tar,  100 pe 
nnt.  soluble;  20  percent,  of  tar  with  80  per  cent.ot  aspha 
turn,  15  per  cent,  soluble ;  50  per  cent,  of  tar  with  50  p< 
cent,  of  asphaltum,  35  per  cent,  soluble  ;   and  80  per  1 1  D 
of  tar  with  20  per  cent,  of  asphaltum,  60  per  cent,  solobli 
Water  may  be  determined  by  a  modification  of  (Jraefi 
method  : — 50  c.c.  of  asphaltum  are  mixed  with  50  c.c.  of 
volatile  petroleum  distillate  (e.g.,  the  commercial  turpei 
tine  oil  substitute  texene,  which  distils  between  270°  an 
450°  F.),  and  the  mixture  distilled,  until  the  liquid  addt 
has  passed  ovsr.     The  amount  of  water  may  then  be  rea 
in  a  graduated  receiver.     Sulphur  :  About  0-2  grm.  of  tli 
asphaltum  is  spread  on  a  fragment  of  pure  cotton  woo 
which    is   then  placed  in    a   platinum    cone   aunpende 
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from  a  ooppei   wire   in  an  atmosphere  "l  oxygen.     The 
ii   ignited   In    mis  nf  .in  uli  i  Irii    '  ii 

llkbustion    til     I  In-    llsplialtUIll    is    compleU', 

[ii. i       I ,i  io\i,|c    i      intrinlm  .  il    ml"    till     H  i 
ami  tin-  lulphui   ili  i.  i  imiii  d  in  I  In-  usual  way.     C.    \.  M 

I  '  V  I  I    \  is. 

Briftttttl,    blocks    •  i    (mil,    coke,  tlc.\  ,'       Mai 

i.  o/     — .    J.   B.   Ballantine  and  l    HoWilliam 

Hew,    and    W.    E.    Windsor  Richards,  London.     Eng. 
Pat.    16*5,  Jan.   22,    1900 

oaterial  in  be  briquettcd  is  mixed  with  the 
agglutinant    and    beated    to   a   high    temperature   out      ' 

I  with  the  mi.  Il  is  Hun  exposed  I"  I  In-  ail  I"'  n 
xhnrt   time   ami    pressed    In   the   form    required.      ,1.  \V.  II. 


Coal-dust,  coal-slack,  and  thi  likt  ;    Method  of   semi-coking 
— .      C.    W.    Beehler,   St.     Louis,     Mo.     U.S.    Pat. 
966,310,   April  19,  1910. 

The  dust  and  slmk  are  beated  in  a  chamber  or  retort 
which  is  continuously  rotated  so  that  the  semj-coked 
material  is  formed  into  balls.  The  balls  formed  in  a 
-  nf  retorts  are  taken  by  a  conveyor  to  a  closed  vessel 
nh  they  are  subjected  to  the  action  "I  steam  jets. 
The  gas generated  in  this  vessel,  together  with  that  liberated 
during  the  coking  process,  is  used  for  heating  the  retorts. 

—A.  T.  L. 

ovens    or    ihe    like;     Burners    of    .     l'\  W.  ('. 

Sehniewmd.  New  York.      Kng.  I'al.  10.4S2.  May  3,  190(1. 

The  heating  tines  in  a  coke  oven  are  provided  with  a 
horizontal  burner  channel  extending  the-  length  of  the 
flue.  Horizontal  burner  tubes  carrying  nozzles  can  be 
freely  inserted  or  removed  from  these  channels.  At  the 
and  of  the  burner  nozzles  tin-brick  til  lines  are  placed 
which  till  up  the  spaces  between  the  burners  and  regulate 
the  supplv  of  air  to  the  gas  burning  at  each  nozzle. 

—J.  W.  H. 

■"/  ovens,  retorts  or  M.    like.     V.   \V.   ('.  Schniewind, 
-    York.     Eng.   Pat.   10,486,   May  3,   1909. 

liu  openings  in  the  retorts  or  coking  chambers  of  coke 
ovens  are  sealed  by  means  of  a  deep  rib  upon  the  cover 
'•r  door  ami  a  deep  channel  on  the  oven.  The  cover  is 
lined  with  a  block  of  refractory  material  which  bears 
upon  the  coking  charge  and  moves  with  it.  compressing  it 
and  preventing  the  format  ion  of  spaces  in  which  volatile 
products  might  accumulate. — J.  W.  H. 

oven,     \V.    J.    Kearns.    Fairchance,    Pa.     U.S.    Pat, 
936,974,  May  3,  1910. 

The  oven  has  a  tunnel  head  provided  with  a  feed  opening, 
and  the  walls  of  the  tunnel  head  are  formed  with  an  air 
passage  which  partially  surrounds  the  opening.  A 
"  conductor  "  communicates  with  the  combustion  chamber 
at  the  feed  opening  and  leads  to  the  main  Hue,  which 
is  preferably  situated  at  a  lower  level ;  the  bottom  wall  o) 
the  conductor  is  provided  with  intersecting  longitudinal 
Md  transverse  air  passages,  which  communicate  with  tin 
»tr  passage  surrounding  the  feed  opening  and  also  with 
the  atmosphere,  but  are  separated  from  and  independent 

he  interior  of  the  combustion  chamber  and  conductor, 

so  as  to   permit    the    circulation   of  cold   air   within   tin 

passages  without  its  coming  in  contact   with  the  producti 

ombustion.     The  upper  wall  of  the  conductor  may 

Ml  of  removable  slabs,  one  of  «  Inch  may  dose  the  feed 
opening  and  another  constitute  a  valve  for  controlling 
the  passage  of  the  products  of  combustion  to  the  main 
flue.— F.   Sodn. 

Gas  retorts;    Process  of  cliargino  upright  .     E.  G.  B. 

Korting.  Berlin.      U.S.  Pat.  W55.97U,  April  26,  1910. 

The  fine  and  coarse  portions  of  the  coal  are  separated 
by  a  screen  and  are  fed  separately  in  two  parallel,  vertical. 
columns  into  each  retort.— \Y.  H.  C. 


Semi  water  gas ,    Proa      \m  tin  production  ol .     ■'.  *"■ 

Dower,  London.     Eng    Put     i  W0,  CM    27    LOW 

Powdibed  fuel  i    introd I  in  regulated  quantitii 

the  upper  part  "i  the  generating  ohambei  and  as  II   [all 
i  meets  with  and  fall    I  Erough  a  n  iuI  itod    I  n  am  ol  hi  att  d 
in  introduced  through  jets  placed  immediately  below  the 

fuel  mlets.     Ii  is  at  le  partially  I. nun. I  and  converted 

into  oarbon  monoxide,  andthi    ini Ii   oenl  nmed 

particles  of  carbon  as  the]  continue  to  fall  meet  with  jet 
.  am  mi  niiliii  ed  at  a  loner  level  w  hereby  i  In  remaining 
carbon  is  oonverted   into  wain  gas      Tin    lower  part   ol 
the  chamber  is  luted  wiih  a«  md  is  provided 

with  a  screw  conveyor  to  removi    thi    ■  >  b      W    B   I 

Oat  producer  plants  for  eithei  metionoi  pressure,  preferably 
/,„   us,   on  shipboard.      \    \\ .   Withers,   London,     Eng. 

I'al     IMIiS,    \pril  21.  lltll'.l. 
- 1  i  i   i  ■  i-  i  .  i  1 1 hiily   for 

e    on   shipboard,    is   designed    so    that    the   generatoi 
vaporiser,  scrubber,  and   washer  hum  a  single  unit.     The 
.iiulilnr   i-    made   of  annular   form   wholly   surrounding 
the  generator,  the  wain  lank  h  placed  above  it,  and  the 

.  i  poriser  is  foi  nn  'I «  of  drip  plat  i       it  nated  in  an 

annular  space   between   the  generator  and  the  scrubber. 
Before  passing  into  the   scrubber  the  gas  La  caused  to 

bubble    through    a    water    seal     maintained    at     constant 
head  by  means  of  a  float  device. — H.  II. 

CarbweHing  of  gas.    C.   B.   Tullv.    Hythe,    Kent.    Eng. 

I'al.  13.349.  June  9,  1909. 
The  apparatus  is  particularly  applicable  totheoarburetting 
of  methane  hydrogen  gas  with  hydrocarbons  evolved  from 


r 


tar.     The    tar    is   supplied    from    a    dehydrating    tank,    n, 
and   nasses  in  a  circuitous  course   through  a  number  of 


and  passes  in  a 
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trays,  I.  having  projecting  slits,  j,  through  whioh  the  gas 
to  be  oarbnretted  is  passed.  Deflectors,  n,  direol  the  gas 
over  tin-  surface  of  the  iar.  The  tar  is  heated  bj  steam 
supplied  from  the  pipe,  v,  th<  g  to  the 

coll,  o%  in  the  dehydrating  tank,  a.  The  gas  is  fixed  in  (he 
chambers,  c,  by  passinglit  through  a  sinui  heated 

by  gas  burners,  r. — H.  H. 

Gas-generators.     T.     de     Fontaine.     Hanover,     Germany, 
Eng.   Pat.  24,611,  Oct.   26,   1909. 

Is  gas  producers  oi  the  type  having  conical  hearths  and 
rotary  clinker-pans,  a    blast-nozzle   having   a  Dumber  of 

helical    projections     is    mounted    upon    the    olinl  •  ■ 

rves  to  distribute  the  air  evenly  by  means  ot  ait- 
jet-  opening  from  the  rear  faees  of  the  projections,  and 
also,  in  oonrani  ition  with  fixed  helical  ribs  on  the  conies] 
hearth,  to  break  up  the  clinker  and  Force  it  towards  the 
choker-pan.  A  fixed  vane  on  the  outer  surface  oi  the 
conical  health  serves  to  discharge  the  clinker  from  the 
rotating  pan.  the  outer  wall  of  which  is  parallel  to  that 
of  the   health  and   is   provided   with   helical  ribs. — H.  H. 

Gas-producer.     G.  C.  Stone,  New  York,  and  E.  H.  Dodd, 
.  Palmerton,    Pa.     U.S.    Pats.    955,614,    and    955.(115, 
April  19,   1910. 

(1).  A  feeding  device  for  ensuring  a  uniform  distribution 
of  fuel  over  the  top  of  the  fuel  column  comprises  a  number 
of  fuel-feed  tubes  having  their  upper  or  charging  ends 
arranged  in  a  ring  and  -their  lower  ends  distributed  uni- 
formly over  the  top  of  the  fuel-column.  The  fuel  is 
delivered  centrally  on  to  a  conical  surface  which  directs 
it  outwards  to  the  ring  of  charging  orir'ces.  The  device 
may  also  be  used  for  varying  the  distribution  if  desired. 
(2).  In  a  similar  device  to  that  described  above,  the  fuel 
is  delivered  on  to  the  conical  spreader  from  a  rotating 
hopper,  and  the  spreader  is  provided  with  ribs  or  guides, 
so  that  the  fuel  is  delivered  to  each  of  the  charging  orifices 
in  turn. — A.  T.  L. 

Gas  ;    Method  and  apparatus  for  jtroducing ,  and  gas 

producer.  E.  E.  Slick,  Pittsburg,  Pa.  U.S.  Pats. 
957,006  and  957,007,  May  3,  1910. 
(1).  In  a  gas  producer  one  layer  of  the  charge  is  moved 
transversely  while  gas  is  being  produced.  Pushers  or  a 
movable  horizontal  section  of  the  producer  are  actuated 
mechanically  to  give  this  effect.  (2).  The  lower  portion 
of  the  shell  of  a  gas  producer  is  arranged  to  swing  or  move 
relative  to  the  rest  of  the  producer,  while  working.  The 
joint  between  the  two  parts  of  the  producer  is  made  by 
means  of  a  water  seal. — J.  W.  H. 

Gas-purifying  material  ;    Process  for  the  revivification  of 

spent in  the  purifier.     W.  Oppermann.     Ger.  Pat. 

220,953,  Dec.  30,  1908. 

The  iron  oxide  is  placed  in  the  purifier  in  the  known 
manner  on  a  number  of  superposed  wooden  grids  or  trays. 
When  the  oxide  is  saturated  with  sulphur,  the  gas  supply 
is  cut  off,  the  lowest  tray  is  removed  and  emptied,  and 
then  replaced.  The  contents  of  the  other  trays  are  now 
broken  up  and  discharged  into  the  next  lower  ones,  and 
the  top  tray  is  charged  with  fresh  oxide.  The  material 
is  now  in  a  suitable  condition  to  be  revivified  by  passing 
a  current  of  air  through  the  purifier.. — A.  S. 

Purifying  apparatus  for  gas  producers,     L.  Heinen.     tier. 
Pat.  221,856,  Feb.   12,   1909. 

The  apparatus  consists  of  a  series  of  pipes  connected 
together  alternately  at  either  end,  and  in  which  metal 
brushes  are  arranged  in  spiral  form.  The  gas,  in  passing 
through  the  pipes,  is  cleaned  by  the  frictional  and  sifting 
action  of  the  metal  brushes. — A.  S. 

Internal    combustion    engines;     Fuel    for .     Kutgers- 

werke-Akt.-Ges.     Ger.  Pat.  221,469,  Oct.  lx,  1906. 
Hydrocarbons  which  alone  are  only  suitable  for  use   in 
engines  with  high  compression,  are  rendered  suitable  for 


engines  in  which  compression  can  only  be  effected  up  to 
5  atmospheres,  by  mixing  them  with  1  per  cent,  of  :i 
substance  such  as  ether,  carbon  bisulphide,  or  low-boihni 
hydrocarbons,  having  a  vapour  pressure  of  at  lcasi 
2000  mm.  at  100  i  .  For  example  with  this  admixture 
satisfactory  results  can  be  obtained^ with  a  tarjoil  bavin, 
a  Hashing  point  of  51  ( '.  (Pensky),  and  of  which  90  pet 
cent,  distils  between  160°  and  260°  C— A.  S. 


Extinguishing   burning   "  bcnzin,"   etc.;    Process  of . 

\l.  Breslauer,  ( 'harlottenburg,  Germany,  Assignor  t< 
Minimax  Consolidated.  Ltd.,  London.  U.S.  Pat 
965,316,   April  111.   1910. 

The  process  consists  in  the  use  of  a  liquid  containing 
oxy-haloid  compounds  of  sulphur,  the  liquid  being  Bquirtei 
or  sprayed  on  to  the  seat  of  the  tire  by  means  of  compress  i 
.—A.  T.  L. 


iJesulphurising    petroleum    distillates;      Process    of 

11.  V.  Walker,  Brooklyn,  N.Y.,  Assignor  to  The  Mai 
and  Waldstein  Co.,  Newark,  N.J.  U.S.  Pat.  956,872 
April  19,   1910. 

Petroleum  distillates,  gas  naphtha,  and  similar  hydro 
carbon  liquids  are  desulphurised  by  passing  them  in  tin 
form  of  vapour  over  anhydrous  copper  chloride,  am 
through  an  alkaline  lead  solution. — A.  T.  L. 

Coiti  .    Treatment  of for  use  as  fuel  in  open  /« 

B.  Ely  and  A.  Kolkson.  Fr.  Pat.  408,910,  Oct.  2» 
1909. '  Under  Int.  Conv.,  Dec.  3,  1908. 

See  Eng.  Pat.  26,121  of  1908  ;  this  J.,  1909,  876.— T.  I'.  I 


Methane;     Process  of   manufacturing or  mixt 

methane  and  hydrogen.     P.  Sabatier,  Toulouse,  France 
U.S.  Pat.  956,734,  May  3,  1910. 

See  Eng.  Pat.  27,045  of  1908  ;  this  J.,  1909,  876.— T.  1'.  I 


Gas  from  peat;    Apparatus  for  making .     Pi 

and  Coal  Co.     Fr.  Pat.  409,263,  Oct.  28,  1909. 

See  U.S.  Pat.  938,691  of  1909 ;  this  J.,  1909, 1240.— T.  r*.  B 


H< tort  furnacrs  fur  tin  miiiiiifartnre  of  gas  and  for  simila 
purposes.  T.  M.  Thorn  and  H.  Pryor.  Fr.  Pat.  409,421 
Nov.  11,  1909.     Under  Int.  Conv.,  Nov.  12,  1908. 

See  Eng.  Pat.  24,332  of  1908;  this  J.,  1909,1125.— T.F.  1 

Carbon  monoxide;    Process  for  removing from  gau 

and    simultaneously    replacing   it    by   hydrogen.     Cher, 
I'abr.  Griesheim-Elektron.     Fr.  Pat.  409,506,  Nov.  2: 

1909.  Under  Int.  Conv.,  Jan.  28,  1909. 

Ski.  Eng.  Pat.  2523  of  1909  ;  this  J.,  1909,  1116.— T.  I'.  1 

Gas    producers.     R.    V.    Farnham.     Fr.    Pat.    409,801 

Nov.  30,  1909. 
See  Eng.  Pats.  26,199  of  1908  and  11,675  of  1909  ;  this  J 

1910,  203.— T.  F.  B. 

Obtaining  sulphurous  acid  from  acid  sludge  [from  pi 
refining].     U.S.   Pat.   956,184.     See  VII. 


Concentrating   and   purifying   sludge-acid   [from   pdroli  u 
refining].     U.S.  Pat.  9.16,276.     .Sec  VII. 

Krrattm.— Thie     J.,     April     30,    1910,   page  480,  col. 
title  of  fourth  abstract.     The  number  of  the  lirst  patei 
should  be  951,272. 
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11b—  DESTRUCTIVE    DISTILLATION  ; 
HEATING  ;    LIGHTING. 


Pati 

Distillation,  carbonisution   and  ll<<    lik<    "/  coal  and  otlut 

at    makrials.     I'.    VV.    Tozcr,    London.      Eng. 

10,168,  Sept  3.  1909. 

h...\  retorts  capable  of  being  charged  through  one  end 

tad  discharged  through  the  other,  are  fitted  with  internal 

linul   nli,   in  string!  lien    1 1"  in     and   condw  t    In  ii  I 

r  of  1  he  rctoi  i .      I  iongit  udinnl  core  •  j  also 

through  which   the   heating  gases  are  con- 
II    II 


/  conductor  for  illuminating  pur/ioxrx.      I.    1 ..- 1 < I ■  ■ ' ' . 
Iv,  N.Y.,    \ssiL'nor  I"  I1.  ('.  Peck,  New    Ynrl<, 
\.     M.     Ladoff,    Schenectady,     N.Y.     U.S.     Pat. 
873,  April  1!'.  1910. 

As  arc  light   electrode  i  >  'in  p,i.<«il  of  silicon  and  a   D 

conductive  metal   such  us  iron. — A.  T.  L. 

Plastic  mast  \for  filaments]  from  compound  of  tungsti  n,  etc.  : 
■  I    of   making  a-  11.   Krcusler,  WUmeisdorf, 

nor  to  Siemens  und  llalske,  A.-G.,  Berlin.      U.S. 
I'..i  966,979,  May  3,  1910. 

SsiFr.  Pat.  378,743  of  1907;  this  J.,  1907, 1192.— T.  V.  B. 


HI.— TAR  AND  TAR  PRODUCTS. 

l'mhturic  acid  as  a  reagent  in  organic  chemistry,     blofmann 
and  others.     See  XXIII. 

Patent. 

Anthracene  compounds  ;  Production  of  new .      Badische 

Anilin  und  Soda  Fabiik.  Third  Addition,  dated  Nov.  18, 
to  Fr.  Pat.  357,239,  Aug.  25.  1905.  Under  Int. 
Oonv.,  Feb.  12,  1909. 

9n  Ger.  Pat.  218,162  of  1909  ;  this  J.,  1910, 482.— T.  F.  B 


IV.- COLOURING    MATTERS   AND  DYES 

Thioindiyo  .    Thi  oxidation  products  of .     N.  Danaila. 

Bull.   Soc.    l/him.,    1910,   7.   359—361. 

I  he  author  has  investigated  the  red  oxidation  products 

!    obtained  by  the  action  of  97  per  cent,  nitric  acid  on  thio- 

indign.     By    suspending    the    material    in    glacial    acetic 

.  tin   quantity  of  nitric  acid  required  may  be  reduced. 

and  the-  oxidation  proceeds  more  rapidly.     Throe  product-. 

j    all  of  a  red  colour,  were  isolated,  representing  the  addition 

Be,  two  and  three  atoms  of  oxygen  respectively  to  tin 

indigo  molecule.     They  an-  all  soluble  in  hot  nitro- 

aml   only   sparingly   soluble   in   other   solvent-. 

\  arc  reduced  to  colourless  products  by  hydrosulphitc 

"t  by  sine  and  arctic  acid  ;   their  properties  arc  analogous 

to    those    ol    thioindigo.     Thej     are    crystalline    bodies: 

I  ,,H  8,0,,  m.  pt.  325°  C.  ;    (.'„  II  St04,  m.  pt.  215°  ('.  : 

1 ' •,.  n\.  pt.  237"  ('.,  all  undergoing  decomposition  at 

Iting  points. — J.  F.  VS. 

Alkamt  root,  aud  the  distribution  of  the  colouring  matter 
therein.  E.  Erik-sou.  Bcr.  deuts.  1'harm.  ties. 
1910.  20.  202     2(  >S. 

The  ]vi|kt  is  mainly  taken  up  w  itn  descriptions  ol  micro- 
copji  sections  of  alianet  root  (Alcanna  rincrortaTausch.or 
Anchusa  tinctoria).  Diagrams  of  the  sections  arc  given, 
showing  the  distribution  of  the  red  colouring  matter. 
About  5  per  cent,  of  commercial  alkannin  can  be  extracted 


from  the '      \Wi'  n  treed  from  fat   and  resin,  alkannin 

consists  of  two  red   pigments,  oni    being  coloured  green, 
He  other  l.luc.  by  the  action  ol  alkali        Vcoording  to 
iiireb  red  crystals  have  I".  u  oba  rved  in    paces  in  the 
ortexofold    pecimens of alkanet root.-   K.  Sims. 

aminaiion  of  different  pigment   colour!    in 
applicability  m  painting,  and  especially 
as  artists' colours.    Tauber,     Set   \lll. 

I'.u  i:s  is. 

I  o  dyestuffs  ;   Manufacture  of  new .    P.  A.  Newton, 

London.     From   Farbenfabr  vonn.   I     Hayei   I  <,,., 

Elberfeld,  Germany.     Eng.  Pat  10,461,  May  3,  1909. 

T 1 1 k  diazo  compounds  of  m-  or  p-aminobenzoic  acids  or  of 

aminoaniaic  acid   or  of  other  phenolic  ethers  of  1:2:4- 

liydroxyaminobonzoio    acid    arc    combined    in    alkaline 

lniion  with    ixcidyl-l-amino-8-naphtholsulphonic   acids. 

I  be  lieu  iIm -lulls,  when  dyed  on  chrome  mordants  on 
cotton,  or  when  printed  with  chrome  mordants  give  very 
dear  pure  red  shades  which  are  very  fast  to  chlorine 
and  are  intended  as  a  substitute  for  Alizarin  Red.  An 
example  illustrates  the  production  of  the  dyestufl  from 
diazotised  j/i-aminobenzoic  acid  and  l-acetylamino-8- 
naphlhol-3  :  6-disulphonic  acid. — J.  G  I  . 

Azo  dyestuffs  ;   Manufacture  of  new .     P.  A.  Newton, 

London.     From    Farbenfabr.  vonn.   F.   Haver  und  Co., 
Elberfeld,  Germany.      Eng.  Pat.   10.462,    May   :t.    1909. 

Dyestuffs  similar  to  those  claimed  in  Eric.  pat.  1397  of 
1909  (this  J.,  1909,  1309)  arc  obtained  by  combining  the 
diazo  derivatives  of  unsulphonated  nitroamines  of  the 
benzene  series,  other  than  free  nitroaminophenols,  with 
derivatives  of  2-amino-8-naphthol-G-su]phomc  acids  alkyl- 
ated or  arylated  in  the  amino-group.  The  dyestpff  pre- 
pn  jiarcd  from  diazotised  o-nitroaniline  and  2-phenylamino- 
8-naphthol-6-sulphonio  acid  dyes  wool  red-violet  shades 
fast  to  milling  and  light,  and  thai  obtained  from  /,-nitro- 
anilinc  ami  2-p-aniaidylainino-8-naphthol-6-fialphonic  acid 

ily  es  wool  blue-black.—  ,1.  ('.('. 

Aso  dyestuffs  ;   Manufacturi  of  new .     P.  A.  Newton, 

London.  From  Farbenfabr.  vonn.  P.  Bayer  und  Co., 
Elberfeld.  Germany.     Eng.  Pat.  11,366,  Ma]   13,  1909. 

Diazo  derivatives  of  nitroamines  of  the  benzene  scries 
which  contain  no  sulphonic  acid  group  (other  than  free 
o-aminophenols),  such  as  the  nitroanilines  or  their  deriva- 
tives, are  combined  in  neutral  or  alkabne  solution  with 
2-ulkyl-,  aryl-,  or  ailrylaryrl-arnino-8-naphthol-6-8uIphonic 
acids  or  with  derivatives  thereof  substituted  in  the  1- 
position.  such  as  the  1 :2-naphthothiazol-S-oxy-l>-sul  phonic 
acids,  1 :2-naphthiminazol-.8-oxv-fi-sidphonic  acids,  etc. 
The  dyestnff  obtained  from  diazotised  t>nitroaniline  and 
2-ani.sidylamino-S-najibtbol-6-8ulphonic  acid  dye-  wool  in 
brown  shades  which  arc  fast  to  milling  and  light,  and  that 
prepared  from  the  same  diazo-compound  and  2-ethvl- 
amino-S  naphthol-6-sulphonic  acid  dyes  wool  olive-brown. 

-J.CC 

Azo  dyestuffs ;  Manufacture  of  new .     P.  A.  Newton, 

London.  From  Farbenfabr.  vorm.  F.  Baver  und  Co., 
Elberfeld,  Germany.  Eng.  Pat.  19,086,  Aug.  19,  1909. 
Addition  to  Eng.  Pat,  1397  of  1909. 

DnsTUns  similar  to  those  described  in  the  chief  patent 
this  J.,  1909.  1309)  are  obtained  by  combining  in  acid 
solution  the  diazotised  aryl  ethers  of  fi-nitro-2-aniiii.i- 
phenolsulphonic  acids  with  2-ary]amino-8-naphthol- 
6-sulphonic  acids.  The  dyestuff  prepared  from  6-niti 
aminoili|ibcnyl,  tin  r- l'--iil|ilionie  acid  (obtained  by  nitrat- 
ing an  aoyl  derivative  of  2-aminodiphenyletber-4l- 
sulphonic  acid  and  eliminating  the  acid  radical)  and 
2-o-anisidylamino-S-napbtbol-i'i-sulplionic  acid  dyes  wool  a 
dark  blue  shade  fast  to  milling  and  iitrbt.  By  combining 
the  diazo-compound  of  fi-nitro-2-aminndiphenylelln  rsul- 
phonic  acid  (prepared  bj  ni  toluenesulphaminodi- 

phenyl  ether,  saponifying  and  sulphonating  the  nitro- 
compound thus  obtained  with  concentrated  sulphuric 
acid)  with  2-phenylamino-8-naphthol-6-8nlphonic  acid, 
a  dyestufl  is  obtained  which  dyes  wool  blue-black.— J.  C  C 
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Azo  dyestuffs  and  their  intermediate  products  ;  Production  of 

nru- .     Farbenfabr.  vorni.  F.Baver und  Co.     Second 

Addition,  dated  Nov.   ■:■:.   1909,  to  Fr.   Pat  402,546, 
April  30,  1909.     Under  Int.  Conv.,  Feb.  27,  1909. 

DnSTXTFFS  possessing  the  same  properties  as  those 
described  in  the  ohiei  patent  and  the  first  addition  (this  .).. 
1909.  1 101 .  1910,  Bl)  are  obtained  by  employing  Bulphonic 
t  aminodiphenyl  ether*  instead  ol  the  latter  only. 
Example  :  the  sulphonic  aeid  of  o-aminodiphenyl  ether 
is  diazotised  and  combined  with  1 : 8-ajninonaphthol-4. 
Bnlphonic  acid  (as  a  freshly  precipitated,  aqueous  suspen- 
sion). The  intermediate  product  is  rendered  alkaline  and 
diazotised  pmhloro-o-aminophenyl  ether  added.  The  new 
dyeatnfl  dyea  wool  from  an  acid  bath  in  fast  blue  black 
shades.—  J.  C.  C 

Azo  dyestuffs  and  their  intermediate  products;    Production 

0j   ntv .     Farbenfabr.  vorm.    F.    Bayer   und    Co. 

Fr.   Pat.   40.S.-JJ.".   I'm.   23,   1909.     Under  Int.   Conv., 
Dee.  3,  1908,  and  Sept.  4.  1909. 

Claim  is  made  for  dyestuffs  prepared,  for  example,  by 
combining  diazotised  o-aminophenyl  ether  with  1-phenyl- 
■3-methyl-5-pvrazoloncsulphonic  aeid  in  alkaline  solution, 
or  by  combining  diaaotiaed  ;>-chloro-o-anrinophenylether- 
sulphonic  acid  with  o-tolyl-3-methyl-5-pyrazolone.  The 
dyeetufia  produce  fast  yellow  to  orange  shades  on  wool  in 
an   aeid    bath.. — J.  C.  C. 


Anthracene  vat  dyestuffs  and  their  intermediate  products  : 
Production  oj  — — .  Farbenfabr  vorm.  F.  Bayer  und  Co. 
Fr.  Pat.  409,407,  Nov.  19,  1909.  Under  Int.  Conv., 
April  16.  1909. 

Vat  dyestuffs  giving  fast  orange  to  violet  shades  are 
obtained  by  condensing  aniinobenzoylaminoanthra- 
quinones  with  halogenated  anthraquinones,  or  halogenated 
benzoylaminoanthraquinones  with  aminoanthraquinones, 
or  aminobenzoylaminoanthraquinones  with  halogenated 
benzoylaminoanthraquinones.  Example  :  A  mixture  of 
30  kilos,  of  l-monobenzoylaniino-4-aminoanthraquinone, 
20  kilos,  of  2-chloroanthraquinone.  1  kilo,  of  cupric  chloride, 
30  kilos,  of  anhyi'rous  sodium  acetate,  and  300  kilos,  of 
nitrobenzene  is  boiled.  The  dyestuff  is  precipitated  by 
adding  benzene,  and  is  collected,  washed  with  benzene, 
and  dried.  Tables  are  given  showing  the  properties  of 
this  and  other  similar  dyestuffs.— J.  C.  C. 

Vat  [anthracene]  dysstuffs  ;  Process  for  preparing  — —  con- 
taining nitrogen.  Farbenfabr.  vorm.  F.  Bayer  und  Co. 
Ger.  Pat.  220,580,  .March  0,  1009. 

The  product  obtained  by  the  action  of  dehydrating  agents 
on  2.21-dimethyl-ll'-dianthraquinonyl,  is  nitrated,  and 
the  nitrogroup  reduced  to  an  amino-group.  The  resulting 
products  dye  unmordanted  cotton  fast  violet  shades  from 
the  vat.— T.  F.  B. 


Monoazo  dyestuffs   for   chrome   mordanted   wool ;     Manu- 
facture of .     A-  G.   Hloxam,  London.     From  Akt.- 

i  !i      I.  Anilinfabr.,  Berlin.  Germany.     Eng.  Pat.  23,738, 
ii.  t     16,  1909. 

Br  diazotising  a  derivative  of  the  duuninophenolsulphonic 
acid  of  the  constitution. 


NHK 


-i  II 


in  which  R  —  a  formyi,  acetyl  or  benzoyl  group,  and 
combining  the  diazo  compound  with  l-phenyl-3-methyl-5- 
pyrazolone   in   alkaline   solution,   dyestuffs  axi    obtained 

which  dye  wool  from  an  acid  bath  in  combination  with  a 
chrome  mordant  in  deep  red  shades  which  are  fast  to  light. 
An  example  illnst  i  at<     tin  -  n  -<  of  the  acetyl  derivativi 
above  acid.  — J.  C.  C 


Azo    dyestuff ;    Red    and  process  of  making  same 

W.  Herzberg  and  M.  Ronus,  Assignors  to  Akt.Ci- 
f.  Anilinfabr.,  Berlin,  Germany.  U.S.  Pat.  954,960 
April  12,  1910. 

Claim  is  made  for  the  dyestuff  obtained  by  combining 
diazotised  l-amino-2-methyl-4-nitrobenzene  with  8. 
naphthol.  It  is  a  brilliant  red  powder  and  is  especially 
adapted  for  the  manufacture  of  lakes. — J.  C.  C. 

Trisazo  dyestuffs  dyeing  cotton  direct  ;   Production  of  — . 
Akt.-Ges.  f.  Anilinfabr.     Fr.  Pat.  409.376,  Nov.  18,  1909. 

Trisazo  dyestuffs  are  prepared. for  example,  as  follows  :— 
4-nitro-l-naphthylamine-6  (or  -7)sulphonic  aeid  i. 
diazotised  and  combined  in  acid  solution  with  m-arnino-p- 
cresol  methyl  ether.  The  resulting  aminoazo  compound 
is  filtered  off.  diazotised,  and  combined  with  1 -naphthol- 
4-sulphonic  acid  in  alkaline  solution.  The  tempera  tun 
of  the  mass  is  now  raised  to  60° — 70°  C.  and  the  nitre 
group  is  reduced  by  the  addition  of  a  solution  of  sodium 
sulphide.  When  the  process  is  finished,  the  product  it 
salted  out,  collected  and  dissolved  in  water  :  it  is  then 
diazotised  and  combined  with  l-naphthol-4-sulphonic 
acid.  The  dyestuff  produced  dyes  cotton  in  clear  blue 
shades  which  are  remarkably  fast  to  light. — J.  C.  C. 

Dichlorodibromoindigo,  and  process  of  making  same.  P. 
Julius,  V.  Viliiger,  and  P.  Nawnasky,  Assignors  t< 
Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen-on 
the-Rhine,  Germany.     U.S.  Pat.  957,683,  May  10,  1910. 

A  symmetrical  dichlorodibromoindigo,  in  which  the 
halogen  atoms  are  in  the  positions,  4  :  4'  :  5  :  5',  is 
prepared  by  hydrolysing  and  oxidising  an  ester  of  the 
corresponding  chlorobromoindoxylcarboxyhc  acid,  ll 
is  a  greenish  blue  powder  which  dyes  cotton  in  very  green 
shades  of  blue. — J.  C.  C. 

Anthracene  series  ;  Production  oj  a  blue  dyestuff  of  the . 

Badische  Anilin  und  Soda  Fabrik.  Fr.  Pat.  409,381, 
Nov.  18,  1909.  Under  Int.  Conv.,  Dec.  12,  1908; 
Feb.  17,  and  Aug.  27,  1909. 

The  sulphonic  acid  of  Indanthrene  Blue,  described  in  the 
first  addition  of  July  10,  1901,  to  Fr.  Pat,  309,503  (this 
J.,  1902,  111  is  probably  a  disulphonic  acid.  A 
new  acid,  probably  a  monosulphonic  acid,  is 
obtained  by  sulphonating  Indanthrene  Blue  with 
moderate  sulphonating  agents  such  as  sulphuric 
acid  monohydrate  or  concentrated  sulphuric  acid  in  the 
presence  of  boric  acid.  Similarly  the  hydroxylated 
Indanthrenes  furnish  corresponding  sulphonic  acids. 
If  the  sulphonic  acid  group  is  eliminated,  a  new  dyesturl 
is  obtained  which  dyes  cotton  in  greener  shades  than  does 
Indanthrene  Blue  itself :  it  can  also  be  prepared  directly 
from  Indanthrene  Blue  by  heating  the  latter  with  92 — 95 
per  cent,  sulphuric  acid  in  the  presence  of  boric  acid  at 
temperatures     below    the    temperature    of    sulphonation. 

—3.C.G. 

Indigo ;     Halogen   derivatives   of   .     Badische    Anilin 

und  Soda  Fabrik.  Fr.  Pat.  409.618,  Nov.  25,  1909. 
Under  Int.  Conv.,  Aug.  5,  1909. 

The  4  :  4'-dihalogenated  Indigos  are  the  only  ones  that 
can  be  smoothly  converted  into  tri-  and  tetra-halogen 
derivatives  by  the  action  of  halogens  at  the  ordinary 
temperature  or  even  below  this  :  those  substituted  in 
the  other  positions  can  only  be  halogenated  at  a  high 
temperature  and,  in  the  case  of  chlorine,  this  U 
attended  with  some  destruction  of  the  molecule. 
Example  I. — A  suspension  of  331  kilos,  of  4  :  4'-dichloro- 
indigo  in  200  kilos,  of  nitrobenzene  is  treated  with  14  kilos, 
of  chlorine,  the  whole  being  stirred  and  cooled  with  ice. 
The  product  is  collected,  washed  with  alcohol  and  dried. 
Example  II. — A  mixture  of  16-6  kilos,  of  4  :  4'-dichloro- 
indigo  and  400  kilos,  of  93  per  cent,  sulphuric  acid  is 
cooled  in  ice  and  when  solution  has  taken  place,  12  kilos. 
of  bromine  are  added.  The  mixture  is  stirred  for  2  hours 
while  being  cooled  and  then  left  for  some  time  at  the  ordinary 
temperature.  The  new  dyestuffs  give  bright  greenish 
blue  shades  which  do  not  alter  in  artificial  light. — J.  C.  C. 
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Vat   dyestufjs  ;     Production    <>/    .     Farworke    vorm 

i.  Lucius,  uiul   Bruning.     First    Addition, 
\   i     l.,.    1909,   l..    Fr.    Pat.    390,484,   July   29,    I'"'. 
del  Int.  i  .'in.,  Dec,  24,  1908. 

if    the    diaminothiointhgos    mentioned    in    the 

.i.nt      (tins     J.,     1908,     MIS)      tlir      pro 

by     condensing     ti-     (or  5-)aniino-3-oxy-l-thio- 

■phthene    (or    hi-    it   p-amino-oxythionaphthene)    with 

-atin  it  its  substitution  products  it  analogues,  it  with 

he  aiiilides  of  isatin  containing  tin'  anilido-group  in  the 

in,    may    he    halogenated    in    a    similar    manner  : 

tyl   derivatives   ot    these    condensation    products 

nay  also  lir  used.     .1.  t'.  C. 

ieemtfihthene-quinone  ;       Manufacture    of    reduction    pro- 

,/«(■(•<   of ami   of    leuco  compound*   of    vat   dyeing 

colouring  matters,  (I.  W.  .Johnson,  London.  From 
Kallc  uiul  Co.,  Biebrich  on  Rhine,  Germany.  Eng.  Pat. 
11,879,  Sept   21,   1909. 

Pat  U>-:2-2.->  of  1909  ;  this  J.,  1910,  1S2.—  T.  F.  B. 

During   matters   mid  pigment  co/our.i  derived  then- 

from  ;    Manufacture  of .     A.  G.  Bloxam,  London. 

Prom     Act-Gea     f.     Anilinfabr.,     Berlin.      Eng.  Pat. 

12,  Oct.  14,  1909. 

Pat  107,903  of  1909;  this  J.,  1910,  021.— T.  F.  B. 

I'ol  [anthracene]  dyes.     J.  Deinet,  Assignor  to  Farbenfabr. 
F.   Bayer  und  Co.,   Elberfeld,  Germany.     U.S. 
957,039,  957,040,  957,041,  957,042,  and  957,146, 
Hay  :i.   1910. 

i    100,653  of  1909  ;  this  J.,  1909,  1029.— T.  F.  B. 

Till     [anthracene]    dye.     P.    Thomasohewski,    Vohwinkrl. 
nor  tu  Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elber 
hid,  Germany.     U.S.  Pat.  957,125,"  May  3,  1910. 

Su  Fr.  Pat  400,653  of  1909  :  this  J.,  1909,  1029.— T.  F.  B. 

\Anthraefm  ]  dyestuffs  ;  Production  of  blue .  Farben- 
fabr. vorm.  I'.'  Buyer  und  Co.  Fr.  Pat.  409,911, 
Dee.  3,  1909.     Under  Int.  Conv.,  Dec.  7,  1908. 

SuGer.  Pat.  21(1.773  of  1908  ;  this  J.,  1910,207.— T.  F.  B- 

.l:o  colouring  mailers  ;    Process  for  producing  new  . 

Farbenfabr.  vorm.  F.  Baver  und  Co.     Fr.  Pat.  407,692, 
Oct  7.  1909.     Under  Int.  Conv.,  Oct.  31,  1908. 

Su  U.S.   Pats.   953,033,  953,034,  and  953,035  of   1910; 
this  J.,  1910,  554.— T.  F.  B. 

Ptniabromo- indigo  ;  Process  for  making .     Farbwerke 

vorm.  Heister,    Lucius,  und    Briining.     First  Addition, 
dated  Feb.  8.  1909.  to  Fr.  Pat.  392,638.  June  29.  1908. 

Sn  Eng.  Pat.  3019  of  1909  ;   this  J..  1910.  3  42.— T.  I     B- 

Heiabromo-indigo  ;    Process  of  making  greenish-blue  . 

Farbwerke  vorm.    Meister,    Lucius,   und    Briining.     Fr. 
Pat.  409,038.  Feb.  5,  1909. 

Sn  Eng.  Pat.  2609  of  1909  ;   this  J.,  1909,  1245.— T.  F.  B. 

Anthracene     derivatives     [anthrath iazoles]  :       Process     for 

[rvducing   .     Badische    Anilin    und    Soda    Fabrik. 

Kr    Pat.   408.967.    Nov.    11,    1909.      Under    [nt.  Conv., 
17  and  Dec.   1.   1908. 

8m  tier     Pate.    216,308    and    217,688   of    1908;     this   .)., 
1910,   14.  and  342.— T.  F.  B. 

Indigo  sulphides  .    Process  for  preparing  halogenated  . 

issella  und  Co.     Fr.  Pat.  409.037,  Feb.  5,  1909. 

-  Pat.  920.156  of  1909;  this  J.,  1909,595.— T.  I     B. 

Omkeyanine  derivatives  ;   Production  of  new  -  Manu. 

(acture  des  Mat.   Col.,    antien.    L.   Durand,  Suguenin, 
ie      Fr.    Pat.  409,302,   Nov.   6,   1909.     Under   Int. 
.  Oct  18,  1909. 

See  Ens:.  Pat  25,752  of  1909;  this  J.,  1910,  413.— T.  1".  B 
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I'rmi'ins;    Products   of   partial   hydrolysis   of .     Pry 

potation  of  d-alanyUglycini  [/rum    ilk  waste],     K.  Abder- 
lialden.   Z.    physiol.   Chem.,    1910,   65,    117     419, 

also  this  J.,   L910,   I  lo.    II."..  I 

In  the  manufacture  of  silk  pepl the  formation  of  as 

i h  as  s   per  cent,   of  '/ al.myl-!.'ly' in.',  in  a    ii.-arlv   pure 

iiiicii.  has  been  observed      In  order  t"  prepare  this 

dipeptide,  loo  grms.  of  silk  waste  are  treated  with  300 
grms.  of  7o  pet  ii'iii.  sulphuric  aeid  at  a  temperature  of 
0°  C.  with  constant  stirring.  Solution  i-  complete  after 
about  2  hours,  anil  the  liquid  i  allowed  to  remain  for  4 
■  lays  a(  a  temperature  of  26CC  It  is  then  diluted  to  10 
with  iee  and  water,  anil  the  suljihtuic  arid  is  re- 
moved by  means  of  the  calculated  Quantity  ol  pure 
barium  hydroxide.  The  solution  is  filtered  and  concen- 
trated to  a  small  bulk  under  reduced  pressure  at  a  tem- 
perature of  40°  C.  The  pale  yellow  residue  is  boiled  with 
methyl  alcohol,  and  the  insoluble  matter,  after  standing 
for  Borne  hours.  i>  removed  by  filtration.  The  filtrate  is 
main  evaporated  to  dryness  and  the  residue  is  dissolved 
in  a  minimum  quantity  of  water  at  60°C.  The  solution 
tested  with  absolute  alcohol  in  order  to  ascertain  how 
much  may  be  added  without  producing  a  distinct  precipi- 
tate. This  quantity  of  alcohol  is  then  added  to  the  main 
solution,  and  crystallisation  is  induced  by  nibbing  the 
side  of  the  vessel  with  a  glass  rod  and  sowing  a  few  crystals 
of  ii-alanyl-glycine.  In  satisfactory  cases  the  dipeptide 
crystallises  after  24  hours.  The  crystals  are  drained, 
washed  with  alcohol  and  ether,  and  dissolved  in  hot  water. 

The   pun'   dipeptide   melts   at    al t    23f>°  C.   (corr.)  and 

-hows  [o]D= +48-45°.— J.  F.  B. 

Proteins    [from    silks];    Study   of  the   products   of   partial 

hydrolysis,    of .     E.    Abderhalden    and    A.    Suwa. 

Z.   physiol.  Chem..  1910.  66,  13—18. 

Abderhalden  (this  J.,  1910,  III.  eto.)  has  studied  the 
produota  of  the  total  hydrolysis  ol  several  varieties  of 
ill.  in  order  to  ascertain  whether  all  yield  the  same  mono- 
amino-acids  in  approximately  the  same  proportions. 
It  has  been  shown  that  in  all  cases  the  same  amino-aeids 
are  indeed  obtained,  but.  a-  n  "aids  tin-  pro|>ortions  of  the 
ultimate  products,  the  various  silks  arraiiL' •  themselves 
in  definite  groups.  Some  varieties,  e.g.  Italian  raw  -ilk. 
yield  large  proportions  of  glyoocoll,  alanine  and  tyrosine, 
whilst  from  silks  of  the  ty]X'  of  wild  silk-  and  tnssah  silks. 
tin'  yield  of  glyimoll  is  considerably  lower.  The  investiga- 
tion'ha-  now  been  extended  in  order  to  ascertain  win-lhei 
those  proteins  which  yield  the  Bams  product-  in  similar 
proportions  on  total  hydrolysis,  also  yield  -miliar  products 
on  partial  hydrolysis.  For  this  purpose  the  silks  were 
dissolved  in  fuming  hydrochloric  acid  and  digested  at  the 
ordinary  temperature  for  several  .lays.  From  degummed 
Canton  silk  there  were  isolated  glycyl-a%alanine  anhydride 
and  glycyl/tynisine  anhydride.  From  New  (  liwang  silk 
and  Indian  tussah,  (/-alanine  anhydride  and  glycyl-d- 
alanine  anhydride  were  isolated.  It  was  noted  that  sdks 
of  the  tussah  type  always  yielded  large  quantities  of 
rf-alanine  anhydride,  whereas  this  body  was  never  obtained 
from  silks  of  the  Italian  and  Canton  type.  Unfortunately 
the  mixed  anhydrides  afford  no  information  as  to  the 
structure  of  the  dipeptides  from  which  they  are  derived, 
and  this  question  can  only  lie  solved  by  lie  I  ition 

ol  the  dipeptides  thi  mselves.     The  authors  find,  however. 
that  mixed  anhydrides  do  not  appear  to  be  formed  bj   a 

larv  combination  ol   I  he      tet     of  two    aaiaa  at  ids 

when  mixtures  of  these  are  allowed  to  crystallise  slowly. 

r.  B, 

"  (Xanzstoff  "  artificial  silk.     E.  BerL     Cnem.-Zeit.,  1910, 

34, 
The  author  has  investigated  the  formation  and 

unprammonium-cellulose.     Only  anunoniacal  solutions 

of   copper   hydroxide   or   of   bas pper   salts   dissolve 

cellulose;    ammoniacal  I    crystalloid   copper. 

famine    sulphate.    Cu(NH,)4S04,    do    not    dissolve    it. 
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The  yi-.  iviy  of  oupmnmoninm-oelhilose  depends  on  the 
previous  preparation  of  the  cellulose,  the  quantity  dissolvi  el 
unit  the  age  of  the  solution.  The  solution  greedily  absorbs 
en,  . wi.  llulo-,-  of  little  value  for  spinning,  being 
fornn  .1-  I'm  dialyging  cupraninionium-cellulosi-  in 
ammonia,  a  jolly  is  obtained,  which  on  drying  in  uykiio 
over  sulphuric  acid,  t'ivcs  a  blue  powder,  soluble  in 
ammonia,  and  containing  69-6  per  eent.  of  oeUuloee  and 
Sir,  ]ier  cent,  of  copper  hydroxide.  A  greenish  blue 
powdfit  soluble  in  ammonia  ami  containing  62  per  cent, 
of  oeDulose  is  obtained  by  precipitating  cuprammonium- 
oeDuloee  with  formaldehyde.  Alcohol  precipitates  a 
mixture  of  cellulose  and  black  copper  oxide,  which  is  no 
longer  soluble  in  ammonia.  The  formation  of  cupr- 
ammonium-cellulose  i^  stated  to  be  a  colloidal  phenomenon, 
the  colloidal  portion  of  the  cuprammonium  hydroxide 
joining  the  cellulose  to  form  an  adsorption  product 
soluble  in  ammonia  ;  this  explains  the  various  reactions 
and  the  want  of  stoichiometric  ratios  between  thecopper 
and  cellulose  on  solution  and   precipitation. — A.  Sklp. 

Sulphite  tcood  pulp  industry  ;  Roasting  pyrites  and  purifica- 
tion of  the  gases  in  the  — — .  A.  FVohberg.  YVochenbl. 
Papierfah..  1910,  41.  1W2— 1606. 
Ik  the  roasting  of  pyrites  the  main  object  is  the  preparation 
of  a  gas  containing  14  per  cent,  of  sulphur  dioxide  and  not 
more  than  1  ]>er  cent,  of  excess  oxygen;  the  puri6cation 
of  the  gases  from  dust,  etc.  is  a  separate  problem.  The 
decomposition  of  pyrites  into  ferrous  sulphide  and  sulphur 
begins  at  a  comparatively  low  temperature  (about  248°  C), 
but  is  only  complete  at  a  very  much  higher  temperature. 
Sulphur  vapour  is  resolved  into  simple  molecules  at  a 
temperature  of  900°  C.  and  at  the  same  temperature 
sulphur  trioxide  is  completely  dissociated  into  the  dioxide 
and  oxygen.  A  furnace-temperature  of  at  least  000° — 
1000°  C.  is  therefore  the  most  favourable  for  the  prepara- 
tion of  rich  gases,  since  the  combustion  of  the  sulphur 
vapour  is  then  rapid  and  complete,  and  the  resulting  gases 
contain  no  sulphur  trioxide.  The  roasting  of  pyrites 
takes  place  in  two  stages  :  in  the  first,  sulphur  is  distilled 
and  burnt ;  in  the  second,  the  ferrous  sulphide  is  con- 
verted into  ferric  oxide.  In  the  intermittent  type  of 
furnace  it  is  impossible  to  obtain  gases  rich  in  sulphur 
dioxide  during  the  latter  stage  ;  hence  the  mechanical 
furnace,  in  which  both  stages  proceed  simultaneously, 
is  essential.  Every  means  must  be  adopted  to  obtain 
as  high  a  temperature  of  combustion  as  possible,  e.g., 
drying  the  pyrites,  lagging  the  furnace,  preliminary 
heating  of  the  "pyrites  to  250°  C,  heating  and  drying  the 
air,  and  a  large  surface  of  combustion.  The  chamber  in 
which  the  sulphur  is  volatilised  should  be  as  large  as 
possible.  The  principle  of  the  rotary  furnace  presents 
manv  attractions,  and  it  should  be  possible  to  devise  some 
mcaiis  whereby  this  furnace  may  be  used  without  causing 
an  excessive  amount  of  dust.  For  the  purification  of  the 
gases  from  dust  and  sublimed  impurities,  the  wet  process 
is  most  suitable.  The  best  system  is  the  centrifugal 
system,  adopted  in  Theisen's  apparatus  as  applied  to 
blast-furnace  gases.  The  gas  should  first  be  cooled  to 
90°__i00°  C.  by  means  of  water-sprays.  It  is  then  intro- 
duced into  a  conical  drum  with  spiral  channels  on  its 
walls,  through  which  a  stream  of  water  flows  in  the  oppo- 
site direction.  The  gas  is  agitated  by  means#  of  an  internal 
I -vlinder  with  fanning  blades.  The  suspended  particles 
are  thrown  outwards  against  the,  channelled  walls  and  arc 
there-  retained  by  the  water.  The  gas  emerges  at  a 
temperature  of  SO — 80° C,  and  the  water  passes  through 
a   filler  anil    back  into  the  apparatus.— J.  F.  B. 

Cotton    cellulose  ;      llydrolytic    fission    of     .     C.     G. 

Schwalbe  and  W.  Schulz.  Ber.,  1910,  43,  !U:i-  917. 
Thk  authors  propose  to  make  a  systematic  ami  com- 
parative re-investigation  of  the  processes  and  products 
of  the  hydrolytic  fission  of  celluloses  of  various  origins. 
They  have  begun  with  the  action  of  sulphuric  acid  on  i  niton 
cellulose,  and  have  studied  the  group  of  colloidal  in,  dined 
celluloses  produced  by  the  action  of  the  relatively  con- 
trated  acid :—"  vegetable  parchment."  Flech  ig'e 
"amyloid,"    Guignet's    "soluble    cellulose,"    Ek^trom's 


"  acid  cellulose."  These  forms  of  modified  celluloci 
differ  among  themselvi  s  in  the  details  of  the  main  r,  a,  ii, , 
of  the  type,  e.g..  st;il,ility  on  heating,  solubility  in  in  |, 
cent,  sodium  hydroxidr,  staining  with  iodine  in  pi 
or  absence  of  sulphuric  acid,  cupric-reducing  value,  an, 
tendency  to  further  hydrolysis  on  boiling  with  dilute 
sulphuric  acid.  Guignet's  "soluble  cellulose"  differ 
from  the  other  members  of  the  group  in  its  remarkable 
resistance  te,  further  hydrolysis  by  the  dilute  aeiel  ;  , 
appears  readily  tee  undergo  reversion,  and  its  "coppe 
value"  is  actually  reduced  by  boiling  with  dilute 
In  repeating  Flechsig's  work  on  the  total  hydrolysis  i 
cellulose'  by  the  prolonged  action  (21  hours)  e>f  (ill  pel  oenl 
sulphuric  acid  on  cotton,  the  authors  neutralised  il 
solution  with  sodium  hydroxide  and  boiled  it  directl 
with  Fehling's  seelution.  The  ''copper  values"  so  elete- 
mined  were  relatively  low.  and  very  much  higher  value 
were  obtained  fre>m  the-  same  solutions  by  neutralism 
with  barium  carbonate.  By  prolonging  the  time  of  actio 
of  the  sulphuric  acid,  it  was  possible  to  recover  20  per  cen 
of  dextrose,  either  by  crystallisation  or  as  osazone.  1 
one  case,  following  Ekstrom's  prescription,  and  sube 
quently  heating  in  the  autoclave.  44  per  eent.  of  deztroi 
was  recovered.  It  is  strange  that  the  highest  yield  e 
sugar  was  obtained  from  a  solution  possessing  a  relativel 
low  cupric-reducing  value,  although  when  barium  CB 
bonate  was  used  for  neutralisation  this  was  considerabl 
increased.  It  is  suggested  that  in  these  reactions  two  kine 
of  result  may  happen  : — (1)  The  cupric-reducing  powi 
is  high,  but  the  sugar  cannot  be  isolated,  owing  eitln 
to  the  anti-crystallising  tendency  of  the  by-produe 
(dextrins)  or  to  the  fact  that  but  little  sugar  is  preset 
and  hydrolysis  is  incomplete  ;  or  (2).  the  cuprie-rrducii 
power  is  low  and  the  yield  of  sugar  is  high.  In  the  Bl 
case,  the-  deficiency  of  sugar  is  permanent  and  ranne 
be  remedied  by  continuing  the  hydrolysis;  in  the  seen] 
case  the  sugar  appears  to  form  a  loose  compound  with  II 
by-products,  in  which  its  cupric-reducing  power  is  partial 
suppressed.  The  authors  have  verified  this  synthetical 
by  preparing  mixtures  of  dextrose  and  Guignet's  "  Fohb 
cellulose."  the  cupric-reducing  powers  of  these  lnixtur 
being  abnormally  decreased. — ,7.  F.  B. 

Cellulose ;     The    saccharifiration  ol  ■ — — .     H.     Ost    ai 
L.  Wilkening.     Chem.-Zeit.,  i910,  34,  461-JI.2. 

The  authors  have  re-investigated  the  question  of  the-  te,i 
hjdrolysis  of  cotton  cellulose  by  sulphuric  acid,  and  the 
experiments  lead  them  to  conclude  that  Flechsig's  clai 
(Z.  physiol.  Chem.,  1882.  7,  913).  that  98  per  cent  of  I 
cellulose  may  be  converted  into  dextrose,  is  justifie 
Starting  on  the  lines  laid  down  by  Simonsen  (this  • 
1898.  365.481,  1164).  they  recognised  that  quantitati 
yields  could  not  be  expected  by  methods  depending 
hydrolysis  by  dilute  acid  at  high  temperatures  in  t 
autoclave.  Thus,  from  a  5  per  cent,  solution  of  dextre 
only  30  per  eent.  could  fie  recovered  after  heating  I 
Ii  hours  at  145°  C.  with  2  per  cent,  sulphuric  acid,  I 
major  portion  of  the  sugar  being  destroyed,  either 
reverse  condensation  (isomaltose)  or  by  conversion  in 
acids.  4-718  grms.  of  dry  cotton  cellulose  were  heat 
six  times  in  succession  with  1  per  eent.  sulphuric  aciel 
150°  C.  for  2  hours.  The  united  extracts  showed  a  dextre 
value  (cupric-reduction)  equivalent  to  44-3  per  cent. 
the  cellulose.  The  dark-coloured  residue  (2-18  grin 
when  dissolved  in  stronger  acid  and  hydrolysed.  yield 
a  further  42-7  per  cent,  of  apparent  dextrose,  ealetilat 
on  the'  cellulose.  The  authors  have  succeeded  in  effeoti 
a  practically  complete  saccharification  of  cellulose' 
following  Flechsig's  procedure.  Out  of  the  many  var 
tions  of  conditions  cited  in  the  paper,  the  following  m 
be  selected  as  an  illustration  of  one  yielding  the'  l« 
results  : — 5  grms.  of  cellulose  were  dissolved  in  50  c.c. 
72  per  eent.  sulphuric  acid,  and  after  3  hours  at  the  or 
nary  temperature,  the  solution  wasdiluted  until  it  contaii 
3  per  e-e-nt.  e,f  Bulphuric  acid  anel  0-25  per  ee'nt.  of  cellule 
products.  The  ole^ar  liquid  thus  obtained  was  digesl 
in  the  autoclave  for  2  hours  at  110°  C  The  OeBpi 
;,,!>,.  in/  [iowci  ril  the  solution  was  determined  withe 
previous  neutralisation,  and  showed  a  dextrose  value' 
100-4  per  cent,  on  the  cellulose.     There  were  also  preiv: 
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uls,    yielding    soluble    barium    salt-,    equivalent 

i.>  i  :i  |h -t  cent,  (as  sulphuric  ;i.ii[)  o\  i  lit-  cellulose.     The 

i,     rotatory     |iower    ..I    t  he    dissolved    organic    solid   . 

mated    liy  gravity.    "  -i  ■    |'i|n  IIS  ,   ami    I    ;_■  i  in     "I 

solids     \  iilil.il      I    l.i     elms,      ill      dext  I'oaazollC.       In 

i  mi.  iii  ii  i.  'ii  cx|M'rimciits   were   carried    mil 

mill   tin-   solutions   neutralised    by   chalk,   and   yield 

alcohol    mil    recorded    equivalent     to    so     s:(    per  cent. 

uf  the  apparent   dextrose   values.     .1.  I'.  )>. 

Iktrrmimiiifiit  nj  tin  dtijm  nj  blfiichinij  of 
ralbe.  Z.  angcw.  Chom.,  1910,  28,  924  928 
Int.  author  criticises  Vicweg's  proposal  (Papior-Zeit., 
1909,  34.  I  19)  I"  measure  the  degree  "I  damage  suffered  by 
cellulose  in  bleaching,  by  determining  the'  proportion  ol 
-.■.hum  hydroxide  neutralised  on  boiling  for  16  minut  in 
I  |»er  cent,  solution,     h  is  shown  iliat  the  decomposition  ,  ,t 

lliilusr,  hydrocelhilosc  ami  cellulose  itself  by   boiling 

alkali  does  not  reach  a  linal  [K>int  ;  also  mercerised  cotton 

Hrs   a   -mailer  consunipi  i,  >n   ..f  alkali   than   the   original 

oaOnlose.      Heine  the  author  prefers  the  euprie-reduction 

...I    standardised    by    himself    (this    J.,     ImiT.    548 
In  order  lo  obtain  useful  results  by  this  method  a  large 
number  ol  precautions  have  to  In-  taken  and  some  special 
appliances    are     necessary.      If    the    stirrer    revolve    too 

U  an. I  part  ol  the  cellulose  lie  exposed  above  the 
Frnling's  solution  during  boiling,  the  "copper  value" 
may  be  increased  abnormally  ami  the  fibre  become  black. 
Partner,   the   use   of   rubber   stoppers   ami   connections   in 

taction  with  Welding's  sola i  ion  increases  t  he  precipita- 
tion of  copper,  ami  a  special  reflux  condenser,  through 
which    pass   a    stirrer-shaft    ami    dropping-funnel,    is   des- 

d,  which   is  lilted   inio  the   neck  of  the   boiling-flask. 

The  author  now    uses  300  c.c.   of   water    and    Hid   c.o.  of 

(tooling's  -..hit  ion   |>er  3  gnus,   of  cellulose,  and   boils  for 

la  mintite-.     The    precipitated   copper   is   not   completely 

d    by   dilute    nitric   acid,   and    it    is   necessary   lo 

from  the  cellulose  mass  h\  digestion 

•■ill  ammonia.     The    precipitation   of   cupric    hydroxide 

bj    "adsorption"    is   comparatively    high    in   the    case  ol 

hydraled  <>i   modified  celluloses,  and  the  "copper  values 

have  lo  !«■  corrected  by   a  deterniinalion  of  this  "hydrate 

•  r  value."  by  immersing  a  fresh  portion  of  the  cellulose 

I.I  Fehling's  solution  for  15  minutes.  Modified  cellu- 
lose are  particularly  liable  lo  undergo  further  oxidation 
whilst  in  contact  with  the  Kehling's  solution,  and  exposure 
■In ling  boiling  and  filtering  should  he  avoided.  These 
celluloses  present  eonsideralile  difficulty  in  filtration, 
which  may  lie  avoided  by  mixing  them  with  previously 
treated  kieselguhr.      In  precipitating  the  copper  by  elei 

-    complications  may  arise  from  the  presence  of  organic 

matter-  derived  from  the  cellulose:    Hie  solutions  should 

therefore  lie  evaluated  lo  dryness  and  the  residue  ignited 

before     the     electrolytic     determination.     The     latter     is 

-  d  in  detail.— .1.  1-'.  Ii. 

dloro-tli  riei/ir...    ../    ilhiim     "■"<    ilhylitu.      [Solvents    /or 
efllultm  luiiatt.  In'',  rwin.  c/c.J      Clement  and   I: 

I'l/iini.      Hoard  ot  Trade  .1..   May  2(i,    1910 

[T.R.] 

I'm    average    yearly    in.  lease    in    the    demand    lor   foreign 

1  in  Japan  is  about   15  pel  cent.      During  1909.  in  spite 

"f  ih.    general   dcpressinn.   Hie   importation  of   practically 

»U  kinds  ,.t    papei    showed    a    marked    in.  lease.      Sulphite 

paper,  which  is  a  substitute   for  common  Japanese   papei 

H.iii-lu      w  i-    in    si.ch   demand    that    the    Ja]«nese    nulls 

ted  making  a  quality  similai   to  that   which  was  being 

-ltd.  and  the  local  product  has  proved  so  satisfactory 

two-thirds  ol  tin   demand  i-  now  being  manufactured 

n       Owing  to  the  i  .uii|h  titinn  of  Continental  news 

per,  the  local  mills,  al>oiit  half  of  whose  entire  production 

i- "f  this  grade  of   paper,  have  had  to  reduce  their  price 

""in  ■">-.  per  nam  to  4s.  9d.   |»e  nam.      One  ol  the  largi 

iwtivc  paper  nulls  will  shortly  put  into  operation  four  new 

machines,  which  will  turn  out,  roughly,  4,000,000  lb.  per 

month,  and  it  is  anticipated  that  this  will  seriously  affect 

the  importation  of  Continental  news  paper. 


The  stringency  ol  thi    mono]    markcl    daring   1908  was 

probably   re  | iiblc  fot  the  falling  "II  ol  imi rathei 

than  '  I ..   I.  nil in  . .  i  foreign  papei  by  the  local  produot. 

The  following  arc  the  figun     ol  thi   total  import-  ..I  papei 
in     1907,     1908,     in. I     1900:     1907,      £860,245;     I 
£637,963;   1909     £871,411.     St,,,  -k-    oarriod     forward    to 
1910    an-    comparatively    small,    ami    should     have     no 
dciriincnt.il  effect  on  new  busini 

Patents. 

I'liin  .  Proeesi  i»r  making  a  retWeni  S.  A.  Flower, 

New  York.      I'.S.  Hat,  967,162,  May  3,  1910. 

THa  patent  covers  the  in.i  null,  t  in,  i, f  a  resilient  material, 
by  treating  vegetable  fibre,  e.g.,  coir  fibre,  with  can  tii 
soda,  neutralising  in  acetii  aoid,  placing  in  an  aniline  bath, 
and  drying  the  resulting  product.      A.  T.  H. 

Iihr.s  fiiuii  i  ii  jirn  mimmi  ii  in  cellulose  solutions  ;  Process  /or 
preparing  lustrous  — .  Banauer  Kunstseidefabrik. 
thi.  Pat.  221,041,  Sept.  ii,  1908. 

I    I  THAMMOMI    M   cclluluse  solutions  ale  tuncl   through  fimt 

orifices  into  coagulating  hatha  consisting  of  cold  or  warm, 
.limited  solutions  ot  bisulphites,  i  ,g  .  sodium  bisulphite. 
ih.  coagulating  bath  may  be  reinforced,  during  the 
process,  by  passing  sulphur  ,li,,\i,lc  through  it.  The  til  ires 
arc  then  washed  with  dilute  a,  id-  to  remove  the  traces  of 
copper,  then  washed   with   water,  and  finally  treated  with 

sodium  carhonate  solution  at   u  temperature    il I   7li  C. 

The  ammonia  is  readily  recovered  from  the  coagulating 
bath  after  the  process,  whilst  the  copper,  which  is  chiefly 
present  as  its  tctramine  sulphite,  can  be  easily  removed 
from  the  fibres  hy  washing. — T.  F.  B. 


Water-purifying  apparatus  for  paper  and  like  factories. 
F.  Schneider.  Schwarzenberg,  Saxony.  Kng.  Pat. 
25,587.  Not.  6,  1909. 

Tiik  plant,  whnh  i-  for  the  separation  of  fibres,  etc.,  from 
the  wa-ie  water,  is  ,,|  the  column  type.  The  waste  water 
enters  at  the  top  ..I  a  central  pipe,  the  lower  end  of  which 
i-  widened,  forming  a  .one  which  rests  upon  a  strainer 
divided  into  sections  by  radial  partition-.  1'assing 
through  the  strainer  the  water  flows  upwards,  and  over- 
Hows  at  the  top  of  the  tower  into  a  filtering  device  pro- 
vided with  interchangeable  sieves,  where  it  is  freed  from 
any  suspended  matter  which  may  have  passed  through 
the  strainer. — F.  M. 


I'lilp  jiliri  s  from  pigments,  <i:r,  filliit'j  untl  other  impurities  ; 
Process  mill  up  im  rat  hi  fur  separating—  — .  B,  YV.  Peteche, 

Vonkers.     NY.       IS.      Pats.     955,898     and     955,990, 
April  2li,  1910. 

Tiik  pulp  fibres  are  separated  fnun  pigments,  size  and 
other  impurities  by  passing  the  pulped  material  over  a 
screen,  whilst  subjecting  il  1"  the  action  of  streams  of 
water.  For  the  recovery  oi  fibres  from  waste  printed 
papers,  the  pulped  material  is  agitated  with  an  alkaline 
solution;  and  the  pulp  is  driven  over  a  coarse  screen  by 
streams  of  water  acting  thereon;  the  material  pe 
through  the  coarse  screen  ie  floated  on  i"  a  fine  screen  and 
is  then-  subjected  to  the  action  of  streams  oi  « 
directed  in  such  a  manner  as  to  move  ii  ovei  the  screen. 
The  apparatus  consists  of  a  series  ol  Bcreen-  adjustable  al 
any  angle  over  a  series  of  troughs,  and  a  si  rii  -  ol  v 

pipes arrangi  .1 -  the  screens  at  intervals,  with  spraying 

nozzles  adjustable  at  any,    ingli      J    I.  B. 

I..  Elsaaser. 
Hat.   967,460, 


Spinning  :  ilachim  /or 

Barmen-Rittershausen,   Germany.     I   B 

May    10,    1910. 

ng.  H..t.  B7I  I  .  I  1908  ;  thi    J  ,  1908,  '.'77 


I     I     H. 


triini    solutions.    Apparatus   for    obtaining   . 

W.  A.  E.  Crombic  and  K.  Schubert.      IT.  Pat.  409,387, 
Nov.  19,  1909. 
Skk  Eng.  Hat.  24,922  of  1908  ;  this  J.,  1910,  17.— T.  F.  B. 
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l.ium-  if.,  mm. 


PUutic  frodnd  and  Us  manufacture.     S.   Morimura.    Fr. 
Pat    100,601,   Nov.  27,   1900. 

See  Bog  Pat  27,266 of  1909  ;  thisJ.,  1910,667.     T.  I'.  b\ 

Printed  /»i/«  r  ;  Process  for  removing  printing  ink  from 
in  ones  to  permit  ite  re-net   h>r  making  paper.     Ilcnkcl 
and  I         FY.  Pat  169,697,  Nov.  10,  1909.     Under  Int. 
Oonv.,  Dec  14,  inns. 

.See Or.  Pat  215,312 ol  1908;  this  J.,  1910,  18.— T.  F.  IS- 


VI.     BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

.Inli  and  Ugnoceltuloei  textiles;  Industrial  bleaching  of . 

K.  ,1.  G.   1-Hz.r.     Hull.  Boa  Chim..  IM0,  7.  294—300, 

3H1-  367. 
The  author  gives  a  short  summary  oi  the  chemical  pro- 
perties of  the  jute  fibre.  From  the  point  oi  view  of  textile 
bleaching,  the  principal  faotox  is  the  lignin  complex,  which 
eombiiies  with  ohlorine,  forming  products  Boluble  in  water. 
The  formation  and  removal  of  these  chlorinated  products 
destroys  the  cohesion  of  the  ultimate  fibres  and  the  textile 
is  weakened.  The  guiding  principle  in  the  application  of 
hypochlorites  is  therefore  to  avoid  ohlorination  and  to 
routine  the  action  entirely  to  one  of  oxidation.  For 
this  purpose  it  is  of  the  highest  importance  to  avoid 
acidification  of  the  hypochlorite  solutions  and  to  ensure  a 
neutral  or  even  a  slightly  basie  reaction.  The  bleaching 
of  jute  by  the  action  of  nascent  oxygen  alone  may  also  he 
■  Hi  i  till  by  the  use  of  peroxides,  perborates,  etc.  in  alkaline, 
D  una],  or  aud  solutions.  A  satisfactory  bleach  liquor 
consists  of  a  solution  containing  5  grins,  of  sodium  peroxide 
and  1  grin,  of  sodium  sulphoricinoleate  or  "tetrapol" 
-nap  per  litre.  The  latter  ingredient  ensures  penetration 
and  equalisation  of  the  bleaching  liquor.  The  cloth  is 
run  backwards  and  forwards  between  squeeze  rolls  in  this 
hath  at  a  temperature  oi  30° — *0°  C.  for  2  hours,  it  is 
rinsed  and  steeped  in  a  stock  solution  containing  1  litre 
of  sodium  bisulphite  liquor  and  50  grms.  of  oxalic  and 
per  10  litres  for  8 — 10  hours  at  a  temperature  of  70° — 
sire.  In  order  to  obtain  better  results  the  cloth  may  be 
subjected  to  two  peroxide  treatments,  with  an  inter- 
mediate sour,  the  second  peroxide  hath  being  reserved  for 
the  first  treatment  of  the  next  batch.  A  finishing  steep 
in  a  solution  of  .">—  1(1  grms.  per  litre  of  "  hlankit  "  at 
20  25  C.  too  12  hours  improves  the  colour.  The  lost 
of  this  process  works  out  at  13  frcs.  ]«-i  loo  kilos,  of  cloth. 
Tin  cost  may  Ik-  reduced  by  substituting  a  hypochlorite 
tor  tin  first  peroxide  bath.  The  cloth  is  run  in  a  neutral  or 
basic  solution  of  any  hypochlorite,  with  a  little  "  tetrapol," 
at  a  temperature  of  30-  hi  C.  If  is  then  passed  over, 
without  washing,  into  a  solution  of  3  grms.  |«r  litre  of 
sodium  peroxide  at  the  same  temperature,  being  finished 
with  acid  bisulphite  as  before.  A  certain  advantage  is 
obtained  bj  working  with  solutions  prepared  by  electro^ 
lysis:  fin  electrolytic  hypochlorite,  (6)  electrolytic  ]>cr- 
borate,  finishing,  if  cost  permits,  with  (c)  electrolytic 
hydrosulphite.  If  desired,  the  bisulphite  treatment  may 
Ik'  replaced  by  a  fumigation  with  sulphur  dioxide  iii  the 
usual  manner.  For  cheaper,  but  inferior  results,  the 
peroxide  treatment  may  In-  dispensed  with  and  the  cycle 
of  operations  then  consists  oi  hypochlorite  bleach,  am- 
moniacal    "antichlor"    and    ordinary     "sulphuring.' 

—J.  F.  li. 

Anilim    Black    process;    Notes    on    tin    coppei    -  — .  N. 
Evans.     J.  Soc.  Dyers  and  Col.,  1910,  26,  117-    I  19 

Vs  ,i  result  ol  a  series  of  experiment*  the  author 
concludes  that  («).  the  use  of  a  basic  padding  liquor 
or  of  one  having  part  of  it-  hydrochloric  acid  replaced 
by    acetic    or    tartaric    acid    results    in    the    formation 

of  a  poorer  black:  Ih).  the  quantity  of  sodium 
chlorate  which  gives  the  best  result  is  one-half  the 
weight   of   the    aniline  ;    (c),   the   addition   of   ammonium 


chloride  to  the  padding  liquor  docs  not  improve  the  shade 
obtained  .  (d),  the  "ageing  "  of  the  cloth  after  drying  by 
exposing  it  to  a  warm  moist  atmosphere  is  unnecessary ; 
|il.  to  ol. tain  a  hlaek  ol  maximum  fastness  the  chroming 
process  must  he  a  slow  one.  In  any  case  the  fastness  of 
the  black  obtained  is  improved  by  treating  the  chromed 
cloth  before  washing  with  a  hot  solution  of  aniline  hydra- 
chloride  of  j — 1  per  cent,  concentration. — P.  F.  C. 

Hydrosulphite-formaldehyde  and  tin  progress  mad*  in  it.. 
application  in  calico  printing.  1,.  Baumaini  and  Q, 
Thesmar.  Hull.  Soc  Ind.  Mulhousc,  1910.80,59-  7& 
The  hydrosulphites  were  discovered  in  18H9  hv  Schiitzcn- 
berger,  who  obtained  them  by  the  action  of  zinc  on  bisul- 
phites. Bernthsen  later  showed  that  their  formula  whs 
Me2S2(>4  (Me  .signifies  a  monovalent  metal).  The  lirst 
industrial  process  for  the  preparation  of  an  almost  pure 
hydrosulphite  of  good  stability  was  that  of  Bazlcn.  who 
precipitated  the  hydrosulphites  from  their  concentrated 
solutions  with  common  salt  and  washed  the  precipitate 
repeatedly  with  alcohol  or  acetone.  La  Societe  Emilr 
Zundel  of  Moscow  in  11102  discovered  that  hydrosulphites 
combine  with  formaldehyde  to  form  stable  compound! 
of  definite  composition  and  sodium  hydrosulphite- 
formaldehyde  was  lirst  put  on  the  market  in  the  following 
year  by  the  Farbwerke  Hoechst  under  the  name  of  Hydro- 
sulphite N.F.  In  1904.  Baumanu.  Thesmar  and  Frossanj 
showed  that  commercial  sodium  hydrosulphite-formalde. 
hyde  is  a  mixture  in  almost  equal  proportions  of  two 
substances,  one  of  which,  sodium  sulphoxylate-formaldr- 
hyde,  is  the  active  reducing  agent,  whilst  the  other,  sodium 
bisulphite-formaldehyde  has  no  discharging  power.  The 
formation  of  these  two  substances  is  expressed  in  the 
following  equation— (Na.)S.,()4.2H2(.))+2CH2()+2H.,()  = 
(CH2O.XaHS(  l2,2H„0)+  (CH20,NaHS03,H20).  In  "  MOf 
the  Badische  Anilin-  una  Soda-Fabrik,  and  in  the 
following  year  the  Farbwerke  Hcechst  and  L.  Cassclla  iiml 
Co.,  put  products  on  the  market  containing  90 — 95  per  cent, 
of  sodium  sulphoxylate-formaldehyde  under  the  names  of 
Rongalite  C,  Hydrosulphite  N.F.  cone,  and  Hyraldite  G 
ext ta.  respectively.  A pplication  for  firing dyestuffs  in  tlimt 
printing.  The  dyestuffs  which  enter  principally  into 
consideration  here  are  those  forming  leuco-i  (impounds 
which  are  soluble  in  alkalis  and  have,  in  this  condition  a 
marked  affinity  for  the  fibre.  Indigo  is  the  chief  example 
of  the  class  in  question.  In  the  process  of  the  Farbwerke 
Hoechst  (this  J.  1004.  544),  the  use  of  large  quantities  of 
caustic  alkali  is  recommended  for  dissolving  the  leuco- 
compound.  whilst  the  Badische  Anilin-  und Soda- Fabrik 
(this  J.  1007.  1007)  recommends  milder  alkalis  such  m 
zinc  white  or  sodium  sulphite.  The  authors  find  by 
experience  that  caustic  alkali  is  liest  when  deep  shades  an 
requited,  whilst  a  mild  alkali  such  as  sodium  carbonate 
is  more  suitable  for  producing  light  and  medium  shades. 
Other  dyestuffs  which  can  be  fixed  on  the  fibre  by  the 
sodium  carbonate  method  arc  the  brominated  indigos. 
Thioindigo  Red  and  Scarlet,  the  Cilia  lied.  Blue:  and 
Violets,  and  dyestuffs  of  the  Indanthrene  class.  The 
addition  of  glycerin  to  the  printing  colour  is  usually 
advantageous.  A  process,  patented  hv  Kalle  und  Co.  (see 
Ger.  I'at.  21O.0S2  ;  this  . I..  1909,  833),' enables  these  dye 
stuffs  to  he  reserved  by  the  sodium  salt  of  ortlio-  or  para- 
nitrotoliicncsiilplioiiic  acid.  Application  fur  the  production 
of  discharge  effects.  The  dyestuffs  used  for  the  production 
of  discharge  effects  with  hydrosulphite-formaldehyde  can 
he  conveniently  divided  into  two  classes — (a)  those  which 
are  completely  destroyed  by  reduction,  leaving  only 
residues  which  are  easily  removed  ley  washing,  ami  l(/l 
dyestuffs  which  are  reduced  by  liydrosulphitc-formalde- 
hyde  to  leuco-compounds.  To  the  first  class  belong  most 
azo- colours,  whether  formed  on  the  fihre  (as  in  the  case  of 
Paranitranilinc  Red),  or  fixed  by  direct  dyeing.  For  Die 
production  of  multi-coloured  discharge  effects  with  the  aid 
of  basie  dyestuffs.  it  has  lieen  necessary  to  prc|iare  a 
printing  colour  containing  a  basic  dyestuff  and  tannin 
without  using  acid.  This  can  !»•  effected  by  adding  either 
phenol  or  aniline  and  alcohol.  Recently  however  hasii' 
dyestuffs  have  been  largely  replaced  by  sulphide  dyestuffs 
for  tins  purpose.  n-Naphthylaniinc  Claret  is  very  difficult 
to    discharge,    being    scarcely    affected    by    the    ordinary 
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The  authors  found   however  thai   the  pn 
ill  imn  s.di-  materially   .« —  i^tt-.l  the  reduction  tBull 
ln.l    Hnlhoose,  1905  ;  thia  J  .  1900,  IT''  and  371).    Shortly 
rds  Wilhrlm  (Bull.  Koe.  Ind.  Mulhousc   LiKJli 

.1  .   IMS,  890)  discovered  i  bat    n 

iik  lulling   nitroaliiarin    liail   the   same   effect,   whil 
iadisohc   Auiliu-  und  Soda-Fabrik  recommended    Ind 
Scarlet  ami  the  Farbwerke  Hoechst,  Patent  Blue  V.    Sunder 
in. I  SWtonetoffski  found   the   addition  of  anthraquinonc 
ssn  bent  ft  ial  (this  ■!.,  1907,  19(1).     In  tin-  sei  ond  i 
ttantuffa  indigo  takes  first  place,     la  order  to  obtain 
white-  il  i-  necessary  to  remove  all  traces  of  the  reduced 
iteslufl  from  the  fibre.     This  can  be  effected  with  dyestuffe 

n(  tin-   in  witl i    great   difficulty,  for  at    high 

itures  their  leuco-compounds  lose  their  affinity   lot 

ilo   fibres,   so   i  hat    lift fi    stt'i ng    I  he 

ifficient  to  wash  tlieni  in  lioiling  water,  with  or  with 

nut  tlw  addition  of  a  little  alkali,  in  order  to  remove  the 

npounds   formed   on   the   fibre.     To   prevent   the 

lation   of    t lu-   leu m]iound   ami   thus  ensure   i 

whites,  tin-  Farbwerke  Hoechst  recommend  the  addition  of 
anthraquinone  to  the  discharge  paste,  this  jubstanci 
being  very  readily  oxidised  in  oxanthranol.  By  adding 
dyestuffs  of  the  indanthreue  oi  algole  series  to  the  printing 
colour,  coloured  discharges  are  obtained. — P.  F.  C. 

Colour  systems  ,    Action  o\  light  on .     K.  Gebhard. 

Z.  augew.  (  hiiii..  llilo.  23,  8-'i '-  S27.     (Compare  this  J., 
1009,  :i'»4.  1084  :    1910,  84.) 

Ini  author  has  been  able  to  confirm  his  hypothesis  that 
the  fading  of  colours  under  the  influence  of  light  is  primarily 
due  to  the  production  of  "  dyestuff  peroxides."  The 
methods  suitable  for  the  detection  of  organic  peroxides 
are  mentioned,  and  their  suitability  for  the  purpose  in 
Question    disenssed,    as    also    the    conditions    which    are 

dweive  to  the  production  of  such  peroxides.  Kx|>eri- 
ments  show  that  exposure  to  those  lighf  rays  which  are 
leniplenientaiv  to  the  colour  of  the  dyestuff  tends  to  induce 
the  greatest  amount  of  peroxide  formation.  Platinum 
vessels  appear  to  have  a  markedly  favourable  influence 
upon  the  amount  of  peroxide  produced,  and  the  stability 
of  these  compounds  is  evident  from  tin-  fact  that  they 
may  Ik-  obtained  in  the  solid  condition  by  careful  evapora- 
tion of  tin  solutions  containing  them.  The  peroxide  of 
Malachite  Green,  obtained  by  warming  a  solution  of  the 
uitl  with  hydrogen  peroxide,  is  black  and  opaque, 
and  when  exposed  to  violet  light  is  rapidly  decolorised. 
|  be  obtained  in  the  solid  state  by  "  salting  out  " 
with  sodium  sulphate.  Experiments  with  dyed  shades 
show  that  peroxides  are  more  easily  detected  in  the 
presence  of  cotton  than  when  they  arc  in  contact  with 
wool;  further  that  they  arc  pr<  duced  by  exposing  the 
shades  in  cither  a  moist  or  a  dry  atmosphere,  but  that 
in  the  presence  of  moisture  they  more  readil)  decompose, 
liberating  active  oxygen.  An  interesting  hypothesis 
is  that  with  respect  to  the  influence  which  reduction 
of  the  dyestuff  peroxide  by  the  fibre  has  upon  the  fixation 
•  •f  the  ...lour,  and  the  author  hints  at  the  possibility  oi 
means  lor  producing  faster  dyeings  bj  a  met  hod  based  upon 
his  observations.  The  probability  of  the  formation 
"f    hydrogen    peroxide    (cither    directly    or    secondarily 

liacussed,   as   also   the   effects   of   it.-    presence   under 
conditions.       The    question    of    the    effect     of 
innistiin      is     examined      in     detail,     and     the     author 

let    his     bclicl     that     primarily,     dissociated     oxygen 

lecules  associate  themselves  with  the  ions  of  water, 
with  the  intermediate  formation  of  hydrogen  trioxidc, 
.m.l  secondarily  that  there  is  a  formation  ol  peroxide- 
hydrates  or  peroxides.  Ho  deserilies  the  means  succi 
full\  employed  in  proving  that  it  is  the  pcrhydroxyl  ions 
which  an-  inainK  responsible  for  the  destruction  of  dyc- 
-lulls,  when  these  arc  exposed  to  light. — F.  M. 

Patekts. 

Hhtichmg,  dyeing,  or  otherwisi    trotting  textile  materials; 

Apparatus  for .     J.  Cox,  '  olne.     Eng.  Pat.  27,432, 

Nov.  25.  1909. 

f£x invention  relates toa  mechanically-controlled  "  knock- 
is]  '    motion,    for    the    purpose  of   stopping  the  driving 


mechanism  which  works  the  pump  m  an  for 

dyeing,  bli  achi 

i     in-  under  treat  ment.     Thi    "  [en 
..it  "  rod.  « Imh  oonf  rol    I  hi       hclt-ahipp  i  tated 

bj   in-  :  -    i  whioh  is  brought  into  action  whAn 

i in   main  driving  made  ' he  reqoi  ite  numbet  ol 

revolutions. — B.  N. 

Bordeaux  dyeings  .    Proa  u  !<>r  producing .     Badi  i  hi 

\ 1 1 1 1 1 n  und  Sod.,  Fabrik.    Get    Pat.  221,481,  Jan.  23, 
1009. 

Bobde  u  ■■•  ■  i       obtained      by    c billing 

diazotised    Primuhne,  on  the  fibre,  with  arylamides  of 

2.3-hydroxynaphtl und.     Foi    example,    fibre*    dyed 

with  2  per  cent,  ol   Primuline  are  dii  ad  treated 

with  a  solution  of  2.3-hydroxynaphthoii  acid  anHide, 
containing  2  grms.  oi  the  anilide  and  ^  gnn  ol  I"  B. 
sodium  call'  nil-  solution  per  litre.  Pure  "bluish 
bordeaux  "  shades  are  thus  produced,  very  fast  to  Ught 
and  acid.      T.  F.  B. 

Dyeing  with  sulphide  dyestuffs ;   1'n'cess  for .     Farb> 

werke  vorm.  Met  ter,  Lucius,  und  Briining,  Ger,  Pat. 
221.SS7.  .Ian.  IS,  19117.  Addition  to  <  k-r.  Pat.  100,167, 
Jan.  17.  1907. 
Thk  procc-s  for  .U.iiie.  wool  bj  me. in  oi  sulphide  dye- 
baths  containing  bisulphites,  described  in  the  prini  ipal 
patent  (sec  Kng.  Pat.  so.",  I  oi  l<Mi7;  this  J.,  1908,559), 
.an  In-  equally  well  applied  to  the  dyeing  of  vegetable 
fibres  and  silk. — T.  F.  B. 

Steaming  and  cool  i      (i  ttiL    fabric*  ;    Machines  for  . 

,1.   B.  Whitelev,  Lockwood,  Yorks.     Eng.  Pat.  15,140 
June  29,  1909." 

Is  niaohines  for  blowing  dry  steam  and  subsequently 
drawing  cool  an  through  cloth  wound  on  a  perforated 
roller,  the  collar  of  the  roller  i-  ,  \t<  iide.l  at  the  steam- 
admission  end  so  as  to  form  a  drainage  chamber  for 
condensed  water.  This  chamber  has  a  blank  end  which  is 
provided  with  perforations  through  which  the  steam 
freed  from  condensed  water  passes  into  the  roller.  The 
drainage  chamber  has  internal  ribs  which  direct  the 
condensation    water    into  onnected    to    valves, 

which  arc  automatically  opened  in  turn  by  a  cam  arrange- 
ment as  the  roller  rotates,  and  arc  so  made  that  when 
disengaged  from  the  cam.  the  steam  or  air  pressure  auto- 
matically closes  them. — P.  F.  C. 

Steaming  and  cooling  and  lih  machix  thing 

ttxtiU  fabrics;  Rollers  of  — — .     J.  li.  Whiteley,  Lock- 

w I.   Yorks.      Eng.   Pal.  15,141,  June  20.   1900. 

In  order  to  allow  for  the  free  expansion  and  contraction 
of  the  rollers  without  interfering  with  tin  lightness  of  the 
joints  between  the  roller  ends  and  their  collars,  a   spring 


i    ins  1 1.  .1  in  the  i  onm  ct  en  the  exhaust  chamber 

(which  is  traversed  in  a  slidi   to  |H-rmit  ol  the  removal  or 
r.  pl.i  i  men!    of    the   roller)   and   the   screwed   spindle   (by 
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means  of  which  the  traversing  is  effected).  On  the 
casing,  h,  of  tin-  exhaust  chamber,  c  Iul's.  i,  i  .  arc  pro- 
vided through  which  a  plain  extension,  i.  of  the  Bcrewed 
spindle.  (/.  passes  freely.  A  spring,  /.'.  is  confined  between 
the  lug.  i.  and  a  fast  collar,  m,  on  the  spindle.  A  bracket, 
n.  is  secured  to  the  rag,  i'.  outside  the  collar,  m.  When 
the  roller.  6.  expands,  the  lugs  i,  i",  approach  the  bevel 
pinion,  e,  the  lug,  »,  compressing  the  spring,  k,  ami  the 
bracket,  n,  moving  with  the  lug,  f,  towards  tin1  pinion,  «• 
The  contraction  Following  tin  introduction  of  cold  tit 
causes  the  racs  to  return  to  their  normal  positions. 

—P.  F.  '  '■ 

Finishing  process.     R.   T.   Todd,    Lawrence,   and    R.    I!. 
Batty.  Methnen.  Mass.     U.S.  Pat  966,650,  Maj  3,  1910. 

The  process  is  for  the  treatment  of  woollen  and  worsted 
fabrics  preparatory  to  dyeing.  The  pieces  are  passed 
through  boiling  watei  and  then  subjected  to  the  simul- 
taneous action  of  live  steam  and  rotary  pressure.     These 

operations  are  repeated  several  times,  after  which  the 
cloth  is  passed  through  cold  water  and  folded  down. — F.  M 

Sizing  compositions  ;  Compound  for  use  in  preparing . 

A.  Vermeistch,  LawTence,  Mass.,  and  X.  Verhulst, 
Pawtucket,  11. 1.  0.8.  Pat.  966,551,  May  :i.  1910. 
Is  tin  preparation  "f  a  warp  size  to  260  gallons  of  water 
are  added  11 oz.  of  copper  sulphate,  5  oz.  of  sodium 
borate,  9j  oz.  of  hydrous  sUieate  of  magnesium  and  II J  oz. 
of  flour.— F.  M. 

Dyeing   of   wood.     A.    Jahn   and    M.    Griinhut,    Vienna. 
Eng.  Pat.  10,170,  April  29,  1909. 

See  Fr.  Pat.  402,527  of  1909  ;  this  J.,  1909, 1200.— T.  F.  B. 

VegetabU   fibres;    Process  /or  tin    impregnation  of  , 

more  especially  in  the  cold.    P.  Hoffmann  and  E.  Decoster, 
Lille,  France.     Eng.  Pat.   11,024,  May  10,  1909. 

See  Fr.  Pat.  402,041  of  1909  ;  this  J.,  1909,  1247.— T.  P.  B. 

Dyeing  machine.     J.   T.   Psarski.   Cleveland,   Ohio.     L'.S. 
Pat.  955,993,  April  26,   1910. 

See  Fr.  Pat.  408,307  of  1909  ;  this  J.,  1910,  623.— T.  F.  B. 
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METALLIC    ELEMENTS. 

•Siilpliur  ;   Determination  of in  pyrites  and  marcasite. 

K.    T.    Allen    and    .1.    Johnston.      J.    lnd.    Eng.    Chem., 
1910,  2,  190—203. 

The  error  due  to  partial  oxidation  of  the  sulphides  of  iron  in 
minerals  containing  them,  when  ground  for  analysis  may  be 
reduced  to  0-05  per  cent,  by  gently  crushing  them  to  a  size 
to  pass  through  a  sieve  "I  -'<  meshes  to  the  inch.  In  the 
ease  of  non-homogeneous  material  which  requires  t.i  be 
finely  pulverised,  the  error  may  be  determined  by  Hashing 
a  weighed  portion  of  the  powder  with  boiled  wain  in  an 
atmosphere  of  carbon  dioxide  and  determining  the  iron 
in  the  washings.  T"  avoid  possible  loss  "I  sulphur  il  is 
preferable  to  use  the  method  of  (ariue  rather  than  those 
of  Lunge  or  Fresenius.  The  iron  is  separated  by  two 
precipitations  with  sodium  carbonate,  thus  avoiding 
the  use  of  ammonium  salts,  which  can  e  greatei  losses  ol 
sulphur.  In  precipitating  the  barium  sulphate  the 
free  acid  ought  to  be  reduced  to  a  mull  meat  nred  quantity 

_'  c.c.  of  2  per  rent,  hydrochloric  arid  in  350  c.c.  of  liquid), 

and  the  reagent  should  be  added  al  a  measured  rate  from 
a  burette.  In  all  cases  corrections  should  be  applied 
t<>   the    barium    gulphat  ite  :      (I)    for    solubility, 

depending  on  the  amount  "I  free  acid  and  the  volume 
of  the  solution  ;  (2)  for  the  occlusion  of  sodium  sulphate   by 

the  precipitate,  depending  chiefly  upon  the  quantity  of 
alkali  chloride  originally  present;  (3),  for  a  certain 
amount  of  "  free  "  sulphuric  acid  in  the  precipitate,  which 

is  lost  on  ignition.     This  need  not  exceed  003  per  cent. 


of  the  total  sulphur.  The  corrections  may  lie  determined 
by  the  precipitation  of  pure  sodium  sulphate.  The  sum 
of  the  errors  in  the  analysis  should  not  exceed  0-2  |mt 
cent,  of  the  total  sulphur.  For  sulphur  in  pyrites  the 
method  of  Hintz  and  Weber  was  found  to  be  the  1 
of  those  previously  published,  the  sulphur  being  first 
oxidised  by  Lunge's  method  and  then  precipitated  as 
barium  sulphate  ;  but  even  the  best  of  the  results  obtained 
by  that  method  varied  from  the  true  amount  of  sulphur 
by  0-5  to  0-7  per  cent.  Incidentally  it  is  pointed  out  that 
the  precipitation  of  iron  with  ammonia  involves  con- 
siderable errors,  especially  when  the  ammonia  solution 
has  been  kept  in  glass  bottles  and  the  precipitation  is 
made  in  glass  beakers.  The  same  error  would  also  be 
found  in  the  precipitation  of  alumina  or  other  oxides. 

— C.  A.M. 

Sulphur  in  soluble  sulphates  ;   Exact  determination  of . 

E.  T.  Allen  and  J.  Johnston.     J.  Amer.  Chem.  Soft, 
1910,  32,  588—617. 

The  most  important  sources  of  error  in  the  determination 
of  sulphur  in  soluble  sulphates,  under  the  conditions 
usually  obtaining  in  practice,  have  been  investigated  by 
the  authors  and  are  found  to  be  the  solubility  of  the 
barium  sulphate  precipitate  and  the  occlusion  by  il  of 
sodium  or  other  sulphate  and  "  free  "  sulphuric  acid  which 
is  lost  on  ignition.  In  making  a  determination,  it  is  recom- 
mended that  nitrates,  chlorides,  and  ammonium  salts  be, 
as  far  as  possible,  avoided  and  that  the  following  conditions 
be  observed:- — The  solution,  measuring  350  c.c,  is  acidu- 
lated with  2  c.c.  of  2  per  cent,  hydrochloric  acid  and 
heated  to  boding  ;  precipitation  is  effected  slowly  (about 
4  minutes  for  2  gnus,  of  precipitate),  with  constant  stirring, 
and  the  precipitate  is  allowed  to  stand  for  18  hours,  when  it 
is  filtered  off  and  washed  until  25  c.c.  of  the  wasbingB  show 
a  barely  perceptible  opalescence  with  sUver  nitrate ; 
the  filter  is  subsequently  burnt  very  slowly,  and 
heating  of  the  precipitate  is  continued  until  a  constant 
weight  is  obtained.  To  obtain  results  which  are 
accurate  to  01 — 0-2  per  cent,  of  the  total  sulphur, 
corrections,  which  are  preferably  determined  by 
experiment  for  the  case  in  hand,  are  applied  for  the 
errors  mentioned  above.  A  very  good  uncorrected  deter- 
mination may  be  made  by  precipitating  rapidly,  but  in  this 
case  there  is  a  partial  compensation  of  variable  errors, 
and  the  method  is  not  so  reliable  as  that  of  slow  precipita- 
tion with  subsequent  correction. — F.  Sodn. 

Alkali  bromides  ;    The  electrolysis  of  mid  th< 

the  separation  of  halogens  at  tlie  anode.  P.  Foerstei  and 
J.  Yamasaki.  Z.  Elektroehcm.,  1910,  16,  321-  366. 
CaREFUI.  investigation  of  the  electrolysis  of  sodium 
bromide,  the  electrolyte  being  thoroughly  stirred,  leads  to 
a  continuation  of  the  results  of  Kretzschmar  (Z.  Elcktm- 
chem.,  1904,  10,  7H9).  namely,  that  the  primary  prod 
at  the  anode  is  the  discharge  of  bromine  ions,  with  a 
certain  amount  (according  to  conditions)  of  discharge  "I 
hydroxylions.  The  bromine  gives  with  the  alkali  (coining 
from  the  cathode  or  previously  added*  sodium  hypo- 
bromite,  and  this  is  converted  in  one  of  two  ways  into 
bromate.  In  neutral  solution  the  conversion  is  effected 
by  a  simple  chemical  reaction  with  free  hypobromotis 
,-oid  which  is  produced  in  the  neighbourhood  of  the  anode-  : 
2HBrO+NaBrO=NaBrO,+2HBr.  In  alkaline  solution 
the  hypobromous  acid  is  not  produced  and  the  oxidation 
is  caused  electrochemically  by  direct  oxidation  at  the 
anode:  NaBrO  !  2G=NaBr( ).,.  This  theory  is  in  com- 
plete agreement  with  the  authors1  extensive  series  oi  ex- 
periments in  which  the  effect  of  varying  temperature, 
euro  ni  density,  bromide  and  alkali  concentrations,  waa 
Btndied  both  with  bright  and  platinised  platinum  anodes. 
The  discharge  of  bromine  ions  at  a  platinised  anode 
only  takes  place  at  the  theoretical  anode  potential  when 
the  platinum  is  entirely  free  from  oxygen.  Otherwise 
the  discharge  is  delayed  and  requires  a  higher  potential 
than  would  be  expected.  The  plentiful  discharge  of 
hydroxy]  ions  in  alkaline  solution  with  its  attendant 
evolution  of  oxygen  bads  to  particularly  high  values  far 
the  anode  potential  even  with  a  bright  platinum  electrode. 
This    retarding  action  is  probably  due  to  platinum-oxygen 
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"nls.  which,  in  some  way  not  yet  undersl I,  pn 

msfoi  mation  of  th>    hi   halogens  into  free  hah> 

llll  \\     II     I' 

Phoaphomoitoptr   acid    \oryortht>phosphoric   aent\   m 
wtmpkorie  acid.     .1    Siimielhu    and    I'.   Masaini     I- 
lulu.   43.    1 102     1171. 
I'll, ,-nic  in     acid    ami    it*    sails    yield    no    pcrphoBphorie 

i>  hi  l<\  electrolysis,  Iih     orthophosphoric  n<  id  read 

wiili  hydrogen  peroxide.      By  Hi'-  reaction  of  phosphorii 

anhydride  with  -t"  |»'i  rent.  Ii\! peroxide,  however. 

with  the  precautionx  de.serilied  in  I  lie  paper,  u  substance  i- 

obtained   which,  when  diluted   with  ice-cold   water,  sin  u- 

iiniLii    | ■! , > | -  1 1 1.      i"  i  ain's  acid,  and   indeed,  arts  more 

hi  nxidiscr,   foi    it    oxidises    manganous  salt- 

mi   the   "'I'l   i"    permanganic    acid       Analysis   slmws   the 

formula  i,l   the  Bubstanee   i"   be    II  ,l'i>  .  and   the  authoi 

it  as  oxyorthophosphoric    acid    { phosphomonoper- 

mm),  Oj  I'd  ill  i ,  ( i.i '  II.     lis  formation  is  expressed    bj 

il„-  aquation,  I'.".     2H  ,( '      M,i  i»  I'll  ,P0  ,     Its  oonoi  n 

trated  solution*  gradual!)  dei pose  (and  when  rendered 

alkaline  do  so  much  more  rapidly),  but  in  dilute  solution 
.i  ,in  be  kepi  1 1 'i  very  Ions  periods,  and  forms  a  delicate 
Mgenl  for  manganese.  The  same  substanoe  can  be  ob- 
tained   from     pyrophosphorie    or    metaphosphoric    acid. 

though  ii"i  so  conveniently  us  It the  anhydride.     When 

pyrophosphorie  arid  is  used,  and  is  kept  in  great  excess 
relatively  to  the  hydrogen  peroxide,  there  is  always  formed, 
besides    oxyorthophosphoric    arid,    a    small    quantity    ,,f 

nerphosphoric  arid,    H4Pg(.)„.      Tllis   lias   nut    Ih'1'11  isolated, 

I, ut  is  recognisable  by  its  action  in  causing  the  formation 
•  if  aniline  black  from  aniline,  and  the  slow  separation  of 
Iodine  from   hydriodic  and.     The  difference   in   reaction 

i  oxyorthophosphoric  acid  and  perphosphoric  acid 
i-  exactly  analogous  to  that  between  lam's  acid  and  per- 
mlphuric  and      Both  Caro's  acid  and   persulphuric  acid 

med  when  ozone  is  left  in  contact  with  sulphuric 
inhydride,  lull  phosphoric  anhydride  docs  not  react  with 
The  oxidation  of  manganese  salts  by  oxyortho- 
phosphoric acid  suggested  the  existence  of  a  corresponding 

ii  arid  in  Crum'sjcagent  (lead  peroxide  and  nitric 
but  attempts  to  prepare  such  an  acid  from  nitric 
anhydride  and  hydrogen  peroxide  failed.  Raschig's 
pemitric  acid  does  not  oxidise  manganous  salts:  the 
aathors  ~ 1 1 ^ ^ ,  - 1  that  it  is  perhaps  pernitrous  arid. 
"    \  i '  i  ill.  isomeric  with  nitric  acid.— -J.  T.  D. 

Shocking  powdei  ,//,,/  similar  substances  ;   Action  of  carbon 

diuridc    and   of  air   upon .      K.  L.  Taylor.      J.  Soc. 

Dyi  i-  and  (  ol.,  1910,  26,  llo—  11C. 

ction   of  carbon   dioxide   on    bleaching   powder   is 
similar  to  the  action  of  mineral  acids,  in  that  the  product 
of  the  reaction  contains  chlorine  but  no  hypochlorous  acid. 
The  ii -mil  explanation  of  the  reaction  is  that  hydrochloric  and 
.-■acids  arc  simultaneously  produced  by  the  action 
of  the  acid  a  |  ninth,  bleaching  powder  and  that  they  immedi- 
ately interact   with  the  liberation  of  chlorine.  If  the  action 
n  dioxide  on  bleaching  powder  is  to   be  similarly 
explained,  it  is  implied  that  the  action  of  hydrochloric  acid 
on  carbonates  is  a  reversible  one    and  that  chlorides  are 
irtly  decomposed  by  carbon  dioxide.     Air  free 
fr.,ni  earlKin   dioxide   acts   very   slowly  on   a   solution   of 
bleaching  pmilor  and  the  product   is  practically  all  hypo- 
chlorous    acid    arising    from    the    hydrolysis    of    calcium 
If,    however,   ordinary    air   containing   the 
usual  quantity  of  carbon  dioxide  be  passed  through 

bleaching  powder,  a  mixture  of  hypochlorous  acid 
and  chlorine  is  carried  over.  At  tirst  the  amount  of  chlorine 
■  •bout  equal  in  volume  to  the  hj  pochlorous  acid,  but  when 
tin-  whole  of  the  calcium  hydroxide  contained  in  the  solution 
lm*  been  i  onverted  into  carbonate  by  the  carbon  dioxide  of 
the  chlorine  forms  ninctj  per  cent,  of  the  vohimi 
lived  gas.— P.  F.  C. 

Alumiiiiitin  compounds  ;   Progress  in  tin  ticlmology  of . 

I'.   Etuss.     '/..  angew.  ('hem..   1910,  23.  !U:i   -944 
Tiir  production  of  aluminium  sulphate  in  Germany  1m- 
■  ,1  very  largely  in  recent  years,  being  50,000  tons  in 

nils!     HIIMI     tons     ill      IS'.Nl.        All-t 1,11-11111'- 


anilliallv      12,000     ton       "I     the     snlphil,        in,      l|y     ol     I 

I taction,     The    crj   lalline     aluminium     hydroxfd/ 

employed  l,,i  ih,'  manufacture  ,,l  ti,,  oxidi  and  ii  free 
from  iron,  for  that  of  the  niphate  ;  tin  colloidal  hydroxide 
,,  ,-,l  i,, i  tin  manufacture  ol  the  acetate  and  thi  bi 
sulphite.  Cryolite  i  used  in  the  manufacture  ol 
"milk-glass,"  ul,-,,  as  a  tin x  in  the  production  ol  the 
metal.  The  compound  v,  18tF,,NaAl(  >..,  it  used  in  calico 
printing,     Ai tempt  detoi    tablish  the  man,, 

i.i,  line   ol    barium   aluminate.     Ahi minium    nitride,    pn 

pared  h the  carbide  in  the  elect  tie  fun  nice,  may  be  u  i  ,i 

lor  tin    manufacture  ol  ammonia  from  atmo  pheri'    nitra 
I [i  ii     The  only  ran  material    now  generally  availabli   are 
clays   and    bauxite.     According    to    the   alkali™     pi,.,, 
bauxite  is  used   with  sodium  carbonate  or  with  sodium 
sulphate  an,l  carbon   and  lixiviated  :   iii  the  latti  i  case  no 

iron  goes  into  solution;  the  solution  is  healed  under 
pressure    to   separate   sodium   aluminium    silicate,   and    1  be 

aluminium  hydroxide  is  precipitated  by  carbon  dioxide, 
the  sodium  carbonate  being  recovered.  The  product  con- 
tains 2 — 3  per  cent     of  silica,   which   is  too   much   Foi    the 

preparation  of  the  metal.     According  to  Bayci      | 

the  calcined  bauxite  is  decomposed  by  heating  under 
pressure  with  a  solution  of  sodium  hydroxide  of  44'  —  47"  B. 
The  aluminium  hydroxide  is  then  separated  in  a  crystalline 
Form,  free  from  silica,  by  diluting  to  24° B., sowing  crystals 
and  stirring;  the  mother  liquors  are  concentrated  17c 
vacuo  for  further  use.  The  acid  process  is  employ  d  For  I  he 
manufacture  of  aluminium  sulphate  and  of  the  colloidal 
hydroxide  for  conversion  into  the  acetate  or  bisulphite. 

—J.  V  B. 

Thermic  reactions  in  vacuo.     F.  F.  Weston  and  If.  R.  Ellis. 
Faraday  Soc-.  Trans.,  May  31,  1910.      (Advance  proofs.) 

Fob  the  purpose  of  studying  hi  vacuo  reactions  similar  to 

the  "  thermite  "  reaction,  the  authors  make  use  of  a  wide- 
mouthed  bottle  of  3  litres  capacity,  fitted  with  a  rubber 
stopper  carrying  three  glass  tulies.  Two  of  the  tubes  carry 
-tout  copper  wires  embedded  in  Faraday  cement.  The 
third  tube  is  connected  with  a  mercury  pump  and  mano- 
meter. The  bottom  of  the,  bottle  is  covered  with  a  mixture 
of  ignited  s'nid  and  quicklime.  A  Hessian  crucible,  em- 
bedded in  the  -and,  is  used  to  hold  the  mixture-,  on  top  of 
which  is  placed  0-1  grm.  of  fuse  contained  in  tissue  paper. 
On  inserting  the  cork  a  loop  of  very  thin  iron  wire,  con- 
nected with  the  two  copper  leads,  lies  embeded  in  the  fuse, 
which  is  tired  by  passing  a  current.  The  fuse  consists  of 
a  mixture  of  aluminium  (4  parts)  and  sodium  peroxide 
(3  parts).  Working  in  the  above  manner  the  authors 
have  found  that  a  mixture  of  magnesium  powder  and 
silica  produces  when  ignit  ed  in.  vacuu,  magnesium,  unreduced 
silica,  two  or  more  silicides  of  magnesh.m,  silicon,  mag- 
nesium   oxide,    and    probably   silicon    monoxide. 

— G.  W.  Mr  I). 

Tartaric   acid ;   Determination   of  in   crude   natural 

products.     C.  Beys.  Comptes  rend.,  1910,  150,  1250— 
1251. 

The  following  method  is  stated  to  give  more  reliable  results 
than  that  of  Goldenberg  and  Geromont :  1 — 2  grms.  of  the 
substance  is  heated  on  the  water-bath  for  30  minutes 
with  an  equal  weight  of  sulphuric  acid  "diluted  to  ,',,": 
aftei  cooling.  5  vols,  of  alcohol  and  then  10  vols,  of 
ether  are  added.  The  cloudy  mixture-  quickly  clears  : 
it  is  filtered,  and  the  precipitate'  washed  with  "the 
same  volume"  of  ether  and  alcohol  (2:1).  The 
filtrate  which  contains  the  tartaric'  acid  is  neutral- 
ised with  alcoholic-  potash,  using  phcnolphtbalein 
as  the  indicator:  an  excess  of  the  potash  (5-  10 
c.e.)  is  then  added  to  saponify  any  ethereal  tai- 
trates.  and  the  mixture  warmed  to  38'  I  .  After  1  •  oKng,  the 
liquid  (A)  is  easily  descanted  from  the  precipitate  (B)  which 
adheres  to  the  vessel.  The  small  quantity  of  tartaric  acid 
in  the  liquid  A  is  precipitated  by  excess  of  glacial  a, 
acid  and  washed  well  with  90  |ht  cent,  alcohol.  The 
precipitate  B  i-  dissolve  bj  boiling  with  12 — 15  c.c.  of 
water.  5  c.c.  of  glacial  acetic  ac  id  are  added,  and  after 
agitating  for  5  minutes,  the  precipitation  of  potassium 
bitartratc  is  completed  bj  adding  alcohol  nntil  the  mixture 
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contains  66  !-r  ■  cut.  ol  aloohoL  The  mixture  is  well 
a.  .1  ..ml  filtered  after  1  hour ;  the  precipitate  is  washed 
with  66  |xr  i rut.  alcohol,  aud  then  with  96  per  cent. 
alcohol,  and  finally  dissolved,  togi  ther  with  the  precipitate 
from  solution  A,  in  boiling  water.  This  ackl  solution  is 
then  titrated  as  recommended  in  Goldenberg  and  Gero- 
mont's  method  (this  J.,  1908,  245  -  Iso  this  J., 
1907,  841).— A.  Shld. 

Tartaric    acid    mother    liquors  ;    Su pi  Trituration    of   . 

tries.   Bull.  Boc.  Chun.,  1910,  7.  326—327. 

Is  the  production  of  tartaric  acid  from  calcium  tartrate 

by  the  addition  of  sulphuric  acid,   the  mother  liquors 

ime  dark  in  colour  and  supersaturated.     This  is  due 

to  the  presen t  Baits  of  iron,  which  are  very  soluble  and 

prevent  the  precipitation  of  the  acid.  The  liquors  should 
be  largely  dilute  I  in  the  open  ;i  ir.  and  treated  with  enough 
potassium  ferrocyanide  to  precipitate  the  iron.  After  the 
Prussian  blue  lias  settled,  the  clear  liquor  can  he  evapor- 
ated, when  crystals  readily  separate,  or  the  acid  ran  be 
converted  into  potassium  bitartrate. — F.  Shdn. 

Sulphurous  arid  in  aqueous  solution  ;  Electrolytic  oxidation 

of  .     A.   Fischer  and    G.    Delmarcel.      Bull     S 

Chim.  Bclg..  1910.  24.  236—237. 

The  authors  describe  some  preliminary  experiments  on 
the  electrolytic  oxidation  of  sulphurous  acid  in  aqueous 
solution  (from  1  to  5  per  cent,  of  sulphur  dioxide),  using 
a  platinum  wire  gauze  cylinder  (140 — 150  sq.  cm.  surface) 
as  anode,  and  as  cathode,  first  a  nickel  cylinder  split 
longitudinally  and  afterwards  a  helix  of  platinum  wire 
(10  sq.  cm.  Eurface).  The  solution  of  sulphurous  acid  was 
contained,  along  with  the  anode,  in  a  porous  cell,  which 
was  surrounded  by  the  cathode,  the  latter  dipping  in  a 
solution  of  sulphuric  acid  and  sodium  sulphite.  It  was 
found,  using  currents  of  1  ampere,  and  in  a  few  cases,  of 
2  amperes,  that  the  rate  of  oxidation  and  the  current- 
yield  are  greater  with  low  concentrations  of  sulphurous 
acid.  After  a  definite  period,  when  the  evolution  of 
oxygen  at  the  anode  becomes  visible,  there  is  a  sudden 
fall  of  current  strength.  The  oxidation  is  not  increased  by 
addition  of  copper  acetate  or  other  catalytic  agents  to  the 
electrolyte,  but  the  platinum  electrodes  themselves  act  as 
catalysers.  During  electrolysis  about  25  per  cent,  of  the 
sulphurous  acid  traverses  the  walls  of  the  porous  cell  by 
dialysis,  and  is  reduced  at  the  cathode  to  sulphur  and 
hydrogen  sulphide.  It  is  suggested  that  this  portion  of 
the  sulphurous  acid  and  the  hydrogen  liberated  at  the 
cathode  might  be  utilised  for  the  reduction  of  titanic  salts 
to  the  commercially  valuable  titanous  compounds. — A.  S. 

Cerium  m  cerite  and  monazite  ;   Volumetric  determination 

of .     F.  J.  M  I  M.  Heidelberger.     J.  Amer. 

Chem.  fjoc,   1910,  32.  642—644. 

The  method  of  determining  cerium  by  oxidation  with 
sodium  bismuthate  and  subsequent  reduction  (this  if.,  1909, 
628)  may  be  applied  to  the  rapid  and  accurate  analysis  of 
cerite  and  monazite  sands.  Cerite  (0-5  grm.)  is  decom- 
posed by  fusion  with  potassium  bisulphate,  and  the  melt 
is  dissolved  in  about  350  c.e.  of  cold  water,  acidulated 
with  not  more  than  5  c.c.  of  strong  sulphuric  acid,  after 
which  the  solution  is  left  in  contact  with  the  residue  over- 
night or  until  all  basic  salts  are  dissolved.  Monazites 
[Q-6  "nil.)  are  decomposed  in  the  usual  manner  by  heating 
with  strong  sulphuric  acid  for  at  least  6  hours,  and  the 
solution  is  poured  into  about  350  c.c.  of  ice-cold  water  and 
allowed  to  stand,  as  above,  until  all  basic  salts  have  dis- 
solved. In  either  case,  the.  aolution  obtained  is  filtered 
and  heated  to  boiling,  and  the  rare,  earths  are  precipitated 
by  adding  a  large  sxi  ess  (100  c.c.  or  more)  of  a  saturated 
solution  of  oxalic  acid.  After  standing  overnight,  the 
precipitated,  oxalates  are  filtered  ort  and  washed  with  a 
I  per  cent,  solution  of  oxalic  acid,  and  they  are  then 
washed  off  the  filter  with  hot  water  and  converted  into 
hydroxides  by  boiling  with  sodium  hydroxide.  The 
precipitate  is  filtered  off,  washed  well  with  hot  water,  and 
i-.ed  olT  the  filter  by  means  of  dilute  sulphuric 
arid  ;  the  solution  is  dilub-d  to  loo  c.e.,  after  adding 
>ngh   sulphuric  acid   to   bring  the  total  amount  to  Jo 


grms.  of  concentrated  acid,  and  then  2  grms.  of  ammonium 
sulphate  arc  added  and  the  determination  is  completed 
by  oxidation  with  sodium  bismuthate  (I  grm.)  as  already 
indicated  [la  .  '-it.  |.     F.  Sous-. 

Bydriodic  acid  ami  bromic  arid,  in  the  presence  of  a  lorya 

amount   of   hydrocldoric   arid;    Reaction    between   . 

[Determination  of  iodides.]  1>.  I..  Randall.  J.  Amer. 
Chem.  Soc.,  1910,  32.  644—646. 

Potassium  broniate  may  be  substituted  for  the 
more  expensive  iodate  in  determining  iodides  by 
Andrew^'  method  (J.  Amer.  (hem.  !Soc,  1903,  25. 
75l>).  but  the  Inornate  is  the  more  powerful  oxidiset, 
the  read  ion  proceeding  in  accordance  with  the  equation, 
3KJ  KBrO-j  6HC1=4KC1  3H„0+2ICI-f-IBr.  In  carry, 
ing  out  the  titration,  5  c.c.  of  chloroform  are  added  to  t  li<- 
solution,  which  is  mixed  with  twice  its  volume  of  hydro- 
chloric acid,  and  the  standard  bromate  solution  is  added 
until,  after  violent  shaking,  the  chloroform  is  found  to 
have  lost  it~  pink  colour. — P.  Sods. 

Mercuric    chloride;    Preparation   of   from     nurciiric 

sulphate  and  common  salt  in  tht  wet  way.  E.  Rupp  and 
\V.  Klce.  Apoth.-Zeit.,  1910,  25.  219.  Chem.  Zentr,, 
1910, 1,  1690. 

The  interaction  of  mercuric  sulphate  and  common  salt  in 
aqueous  solution  affords  a  simple  method  of  preparing 
mercuric  chloride.  The  mixture  of  the  two  salts  with  a 
small  quantity  of  water  is  warmed  to  33° — 34  ('..  drained 
quickly  with  the  aid  of  the  pump,  and  the  residual  mercuric 
chloride  re-crystallised  from  hot  water.  Or,  100  parts  of 
mercuric  sulphate  are  mixed  with  40  parts  of  common  salt, 
both  in  a  finely-powdered  condition;  the  mass  is  stirred 
with  20  parts  of  5  per  cent,  hydrochloric  acid  to  form  a 
paste,  which  is  frequently  stirred  during  24  hours,  and 
then  triturated  and  extracted  with  95  per  cent,  alcohol, 
the  mercuric  chloride  being  purified  as  before  by  re- 
crystallisation  from  boiling  water.  A  yield  of  90  per  cent. 
is  stated  to  be  obtained.  The  same  method  can  also  be 
used  for  the  preparation  of  mercuric  chloride  from  the 
nitrate. 

In  the  gravimetric  determination  of  mercury,  if  a  few 
grams  of  common  salt  be  added  to  the  nitric  acid  solution 
of  the  mercury,  and  the  latter  neutralised  with  dilute 
alkali,  then  the  precipitate  of  sulphide  obtained  subse. 
quently  will  be  in  a  form  allowing  of  rapid  filtration,  owing 
to  the  flocculating  effect  of  the  common  salt. — A   B. 

Chemical  action  of  high  pressures  ;  compression  of  nitrous 
oxide  and  of  a  mixture  of  nitrogen  and  hydrogen  ;  decom- 
position of  carbon  monoxide  by  pressure.  E.  Briner  and 
A.  Wroezynski.     Comptes  rend.,  1910.  150,  1324—1327. 

(See  this  J.,  1909.  705  ;  1910,  85.)  Unlike  nitric  oxide, 
nitrous  oxide  remained  quite  unaffected  when  strongly 
compressed,  no  decomposition  taking  place  even  at  420  (_'. 
under  a  pressure  of  600  atmospheres.  With  a  mixture 
of  nitrogen  and  hydrogen,  no  reaction  was  observed  at  a 
pressure  of  900  atmospheres  at  the  ordinary  temperature. 
Carbon  monoxide  was  not  decomposed  at  a  pressure  of 
800  atmospheres  at  the  ordinary  temperature,  even  in 
presence  of  platinised  asbestos.  At  320  C,  however. 
decomposition  took  place  at  400  atmospheres  ;  after  1 1 
hours  at  liOO  atmospheres,  the  gas  contained  5-5  per  cent. 
of  carbon  di  rxide,  and  a  slight  dark  grey  deposit  was 
observed  in  the  containing  tube. — A.  S. 

Carbon  monoxid*  ;  Action  of  ozone  on .     P.  Clausmaftu 

Comptes  zsnd.,  1910, 150.  1332—13:13. 
CaeEFUT.lv  cleaned  glass  tubes  were  filled  with  a  mixture 
of  ozonised  oxygen  (200  mgrms.  of  ozone  per  litre)  and 
carbon  monoxide,  the  gases  lieing  prepared  separately 
and  well  purified.  The  tulics  were  then  scaled  and  exposed 
to  light.  Under  these  conditions,  with  gases  dried  by 
means  of  phosphorus  pentoxide  and  mixed  in  equal 
volumes,  2-83  pans  ol  carbon  dioxide  wen-  formed  per  100 
(parts  nt  total  oxygen  in  K  days  :  under  similar  conditions, 
but.  in  the  dark,  only  0-88  pari  of  carbon  dioxide  was 
formed.  Willi  undried  gases,  exposed  to  the  light.  3-67 
parti    "i  carbon  dioxide  u<  o-  formed  in  one  day.—  A    S. 


M.XXU.  Vo.  ii.]       Ou  VII— ACIDS:  ALKALIS ;  SALTS;  RON-METALLIC  ELEMENTS. 


II!'.'. 


t/taipkorus-*ulphur  compounds     I//      8o-ealledpho 

ulplnd..     A     Stock     Her..    HMO.   43.    1223      l-.'L's. 
thi     i      1910,  210.  :t.l>.) 

phosphorus     |>'iilasul|i|iiili'     »as     |  >i->- 1  uir>'<  I     liy     a 

..I    l\.  kulr  's  in.  ili. i, I,      Am  intimate    mixltin 
,,i   100  parts  ..I   |.iini!..l  ivd  phosphorus  mi. I  200  pari     nl 
-ulphin    was   heated,    in    portions   of    30    10    i-ini-.    until 
•  i    set    in.  iiml    III.  ii    further   heated    until   distil!' 

I  •nun     Alter  cooling,  thr  product  was  coarsely  powdered, 

in. I  placed  in  tubes  ol  .Icna  glasa,  I whit  Ii  the  air  « 

thin  exhausted.  The  IuU'h  were  oexl  sealed,  packed 
in  iron  I  ii  I  »m  pruy  ided  with  screw  caps,  and  heated 
for  Liu-  hour  t..  about  700  (',  \ttor  cooling,  the  glas 
tul»-  were  broken,  and  the  contents  powdered  and 
repeated  lj  extracted  with  Iwiiling  carbon  bisulphide. 
Molecular  weight  determinations  indicate  that  the  sulphide 
i»  null v  tetraphosphorus  decasulphide,  l',Sul.  A  com 
i  of  the  characters  ol  the  three  sulphides,  l',S:l.  I',S7. 
in. I  r,Sl(P.  is  given  in  the  following  table  : — 


Rhtdg+acid    [from    petroleum    refining];     Proetm 

Miration    and    purifying  1.      Bl 

Sctenoel,    Campina,     Roumania.     U.S.     Pat, 

\|.,il  26,  1910. 

l'i:  \i  in  u.i.  \  pure  Bulphurio  aoid  ia  obtained  from 

acid      by  run u'  the  waste  acid  into  a  suitabl 


o/    ton- 

.ii  il     S 


sludgi 
•  boili  i . 

containing    centrated    sulphurs-    acid    boated    to    the 

boiling  point,  blowing  a  current  ol  ail   t] igli  the  acid, 

.iiiil  condensing  the  escaping  vapours,     I'.  Bosn, 


Electrolytic    production    "I    tali    tolvtiont    [joW   chloride]; 

Processes  and  apparatu    fortht  ■      T.  Girtin,  London. 

Bng.  Pat.  20,192,  Sept.  8,  1909. 
The   invention    aims   at    an    increased    efficiency    in    the 
electrolytic  solution    ol    metals,  l>y  causing  the    cathode 

liquid  to  circulate  automatically  through  n  ling  worm, 

thus  preventing  a   rise  ol   temperature  in  the  electrolyte 
mill  the  deposition  oi  hydrogen  on  t li» ■  cathode.     To  this 


lit      Ml      -..lilt      Sllt.Slllll.'l'         

Colour  "I  molten  substance  :it   Mil   c.  ..  . 

Bn    (I     il    I"    i 

irr.i   

Boiling  point  ;it    .i'iii  nun 

Solubility    in  earl hisulplii.il'  ill     17    C. 

0    C. 
-20    C. 

iM-iizi'iir   at    17    l 

Bj  i  old  water 

on  keeping    


IV. 


IV, 


yellow 
brownish-yellow 
8-03 
171°-  1 T 1  - .".       172-6 

■107       in-    i 
1  :  1 
1  :  3-7 
1  :  9 
1  :    in 
scarcely  attacked 
scarcely  dei  omposed 


c.' 


white 

pale  yellow 

■j'iii 
if,       308'      310 
523    C. 
1  :  3500 
1  :  20.0110 


tolerably  easily  dec posed 

stable 


1V,„ 


yellow 
redoish-brown 

2-09 
286° — 28til      200    0. 
513        516    l  . 
1  :  150 
1  :  550 
1      1200 

slowly  decomposed 
appreciablj  decomposed 


A.  S. 


'    o/  radioaclivi  emanation  .    German  and  French  — - — . 

\    Jaboin  and  C!     Beaudoin.     .1.   Pharm.  Chim.,   1910, 

1.  197     499. 

Comparative  experiments  show   that   the   French  unit  of 

emanation,    the    mgrm.-minnte,    is    equivalent    to    about 

7  i>A-.  mi   German  units:    this  suggests  the  importance 

iblishing  an  international  unit.-  -F.  Sodn. 

Determining  carbon  in  iron,  graphite,  and  tungsten.     Denn- 
sti-ilt  and  Kliinilor.     Set    X. 

Test  /or  hydrocyanic  acid.     Moir.     Set    \\11I. 

Patents. 

[sulphur  dioxide];     Apparatus  for  making   hy 

turning  solid  matter  in  n  current  of  nir  or  other  gas.     .1. 
Westgate,  Liverpool.     Eng.  Pat.   I7.:i4s.  July  26,  1909. 

Tin.  apparatus  consists  ol  a  combustion  chamber  which 

is  made  in  two  parts,  the  up[>er  juirt  being  water- jacketed, 

and  a  device   by   means  ol     which   the   solid   material  is 

ratomatically  delivered  to  the  furnace,  the  rate  of    feed 

being  regulated   by  adjusting  the  throw   oi  a   pawl  arm 

•  Inch  drives  a  leed  worm  through  a   ratchet   wheel.     The 

■  i  discharges  the  material  into  the  combustion  chamber 

case  to  the  end  at  which  the  air  enters,  and  an  exhauster 

laced   in   the  exit    flue   to   draw   the   iris   through  the 

mber.     The   combustion    is   started    by    the    insertion 

ol  a  ted-hot   bar  through  an  aperture  in  the  wall  of  the 

chamlier.  which  is    normally  closed.      The    apparatus  is 

intended  primarily  for  the  production  of  sulphur  dioxide 

1. 1  be  used  in  bleaching  bran.  etc.     F.  Sodn. 

8tlpkurous  acid  from  acid  sludge  [from  petroleum   refining]; 

w  of  obtaining (!.  Schildhausand  ('.  Condrea. 

Campina,  Roumania.     U.S.  Pat.  966,184,  April  26,  1910. 

Ann  ur  or  sludge  is  heated  t..  200°-  'Mx<  ('..  and,  at  the 
same  tinn-  a  current  of  air.  heated  to  about  the  same 
temperature,  is  introduced  into  the  n-ti.rt  :  the  liquid 
hydrocarbons  contained  in  the  distillation  products 
condensed,  and  the  remaining  gases,  containing  sulphurous 
are  washed,  tirst  with  heavy  hydrocarbon  oil  and 
finally  with  sulphuric  acid  :  the  coke  is  continuously 
removed  fn.m  the  retort.-    !■'.   Sodn. 


end,  the  tank  which  holds  the  electrolyte  [c.a„  hydro, 
chloric  acid)  is  made  to  contain  a  number  of  porous 
|.ots  or  cylinders  with  sealed  tops:  through  each  of  tin tm 
are  inserted  a  cathode  ami  tim  pipes,  on.  .if  which  conducts, 
the  cooled  electrolyte  bo  the  cell  from  a  storage  vessel,  whilst 
the  other,  by  which  the  gas  generated  during  eleotrorysul 
escapes,  is  bo  arranged  that  bubbles  oi  the  liquid  are  con- 
tinuously   earn., I   up  with  the  gas  and   pass  through   the 

cooling 'worm   to  the  storage  vessel.    Tin-   i i,    plates 

(i  ../..Ml  gold) are  placed  between  the  porous  i„its.     I'.  Sa»» 

Mangantitex,    permanganates,    halogens,    and    hydroridej)  ; 

Process  of  producing .     F.  J.  Maehalsk.-.  Assignor  t.. 

R.  F.  Pierce,  Chicago,  111.     U.S.  Pat.  956,120,  April  26, 

1910. 
A  manoanotjs  compound  or  manganese  dioxide,  mixed 
with  a  haliile  i.f  the  desired  base  [t.g.  an  alkali  chloride), 
is  heated  in  the  presei.ee  a  oxygen  or  an  oxidising  agent, 
at  a  temperature  high  enough  to  bring  aboui  the  pro 
duction  of  a  manganate  and  liberation  oi  the  halogen. 

1''.  Sons. 

Alkali  chlorides  [sodium  chloride];    Process  of  purifying 

.     C.  H.  Dasher,  Oakland,  CaL     U.S.  Pat.  956,303, 

April  26,   1910. 
Sodium  chloride  is  fused  at  aboui  780  C,  and  "flica  and 
a  suitable  alkali  salt,  such  as  sodium  carbonatt .  are  added 
in  sufficient  quantity  to  react  with  the  impuritii 
and  form  silicate*  thai  are  insoluble  in  the  fused   tn 
and  infusible  at  the  temperature  specified;  the  fusion  is 
continued  until  the  sUics  changes  to  a  pastj  mass,  win.  h 
gradually  settles  through  ih.   in-. I  '  blonde  a-  the  evoJu- 
ti.ii,   ,,f 'gas   diminishes,   and    the   purified    salt   is   then 
separated  from   the  precipitated  impurities.     l-.Soos. 

Lime  .      ;'w,.<    of    hydraUng .     W.     1 1       K; ml.  r. 

Ashland,    Ky.     D.S.     Pat.    9o,..977.    May    .1.    1910. 
I'M,  iNFi.  lime  i-  -lake,!   with  water  in  a  suitable  vet 
ami  the  mass  is  agitated  with  an  excess  ol  water  by  pump. 
ine  it  from  th.-  top  ol  thi  ck  int..  thi    bottom 

again,  BO  a-  to  throw   it  upwards.     After  tin-  treatment, 
any  uncal.-im-d  mat.  nil  is  separated  brj  means  ,,|  a 
and  the  "l.me  pulp"  is  allowed  • 


ettle    and    I-    IlllalU 
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applied  to  a  revolving  heated  cylinder,  from  which  it  is 
s«-raped  when  dry.     P.  Sodn. 

Chnmcnl  reactions  in  gates  or  gaseous  mixtures  :    Process 

for  ptementing  On  reversion  of by  rapid  cooling  of 

the   gaseous    reaction-products.     A.    Scheroiiifi    and    M. 
Q«r.  Fat.  221,129,  Nov.   17.  1908. 

Thj  gaseous  reaction-products  and  the  cooling  agent, 
in  tin  form  of  gas  or  vapour,  are  forced  at  a  high  velocity 
through  two  ,ir  more  concentric  expanding  nozzles.  The 
reaction-product  and  the  cooling  agent  may  be  under 
different  pressures,  in  which  case  they  mix  by  diffusion 
on  expanding',  [fa  vapour  which  condenses  at  the  ordinary 
teni|MTuturi-  be  used  as  cooling  agent,  the  condensed  liquid 
can  subsequently  be  easily  »parated  from  the  reaction- 
product. —  A.  S. 

Tantalic.  niobic,  and  titanic  adds  :  Process  for  the  separation 

of from    one    another    ami    from    other    substances. 

U  Weiss  and  M.  Landecker.     Ger.  Pat  221.429.  April 
26,   1909. 

The  substance  is  fused  with  alkali  bisnlphate,  the  product 
lixiviated  with  water,  and  the  solution  treated  with 
sulphurous  arid  and  boiled,  whereupon  the  tantalic, 
niobie.  and  titanic  acids  are  quantitatively  precipitated, 
together  with  the  greater  portion  of  any  tin  that  may 
have  been  present.  The  tin  is  removed  from  the  precipi- 
tate by  means  of  ammonium  sulphide  solution,  the  residue 
is  ignited  and  fused  with  a  slight  excess  of  alkali  carbonate. 
preferably  sodium  carbonate,  a  small  quantity  of  an 
oxidising  agent,  such  as  sodium  nitrate,  being  added  near 
the  end  of  the  operation,  and  the  mass  then  heated  gently 
till  the  nitrate  is  completer!  decomposed.  The  product 
is  boiled  with  water  and  filtered,  the  insoluble  matter 
containing  nearly  the  whole  of  the  titanium.  After 
removal  of  any  small  quantities  of  titanium  still  present 
in  the  solution,  the  latter  is  treated  with  carbon  dioxide 
or  a  bicarbonate,  whereby  the  tantalum  is  precipitated 
quantitatively.  The  niobium  may  be  finally  precipitated 
by  ammonia. — A.  S. 

Acid  mixture*  adapted  for  rise  for  nitration  ;    Denitration 

of ,    and  recovery   of  the   constituents.     V.    Vender. 

Milan,  Italy.     Eng.  Pat.  18,280,  Aug.  7,  1909.     Under 
Int.  Conv.,  Aug.  8,  1908. 

See  Fr.  Pat.  405,819  of  1909  ;  this  J.,  1910,  423.— T.  F.  B. 


Peroxides,    etc.;     Process    for    rendering    stab/,.     L. 

Sarason.      Fr.      Pat.      W9.108,     Nov!     I.    1909.     Undei 
Int.   Conv.,    Nov.    5,    1908. 

Sek  Eng.  Pat.  23.078  of  UK'S  ;  this  J.,  1910,  152.— T.  P.  B. 

Copper  sulphati  and  other  metallic  sulphates  ;   Manufacttm 

of .     H.  K.  Dolphin,      fr.    Pat.  4(19.2X0,  Oct.  30,1909. 

Ske  Eng.    I'.n.  8555  of  1909:    this  ,1.,  1910.  488— T.  P.  15. 


Alkali  carbonates  ;    Process  for  making .     .1.  1>.  Riedlj 

AKt    Ges.     Fr.    Pat.    409.513,    Nov.    23,    lf09. 
Si  i    Eng.  Pat.  27,126  of  1909;   this  J.,  1910,  505      T    I'   H 

Oxides  of  nitrogi  »  ;    Process  joi  pr<  paring  by  • 

combustion.      F.    HKusser.     Fr.    Pat.   409,758.    Nov.    .'9 
1909. 

Skk  tier.  Pat.  216,518  of  H07  ;   this  J..  1910.  25—  T.  F.  B. 


MagnesiU  .     Process   for    preparing   in    tin    >. 

feist'  in  impalpabh  powder,  and  of  calcined  magnesiu 
therefrom.  J-  Leese.  Fr.  Pat.  409.809,  Nov.  SO,  l!:09. 
I'nder  Int.  Cony..  Jan.  11.  1909. 

See  Eng.   Pat.  BI2  of  1909;    this  J..  1999.  835.—  T.  F  B. 


VIII.— GLASS;    CERAMICS. 

Patents. 

Kaolin  ;     Process    for   preparing .     The    ExploratioS 

Co.,  Ltd  Fr.  l'at.  409,372,  Nov.  is.  1(109,  Under  Int. 
Conv.,  Jan.  30,  1909. 

See  Eng.  Pats.  2294  and  2295  of  1909;  this  J.,  l!99. 
1130.— T.  F.  B. 


Separating    elm/,    slimes,    minerals,    and    tin     like.     Eng. 
Pats.  9071  and  9672.     Set  1. 


IX.— BUILDING   MATERIALS. 


Gasee  ;  Separation  of from  their  mixtures.     R.  J.  Levy, 

A.  Helbronner,  and  Boc.  J'Air  Liquids,  Paris.     U.S.  pit. 
957,170,  May  3,  1910. 

See  Fr.  Pat.  370,854  of  1906  ;  this  .1.,  1907,  1047.— T.  F.  B. 


Potash    sulls;     Process    of    recovering .      A.     Alberti, 

Rome      fj.8.    Pat.  957,295,  May   10,   1910. 

See  Fr.  Pat.  402,926 of  1909  ;  this .)..  1909,  1313.— T.  F.  B. 

Sulphur-turner.  P.  II.  Grimm,  Assignor  to  The  Sulphur 
Dioxide  Co.,  Glen  Cove,  X.V.  U.S.  Pat.  957,418, 
May    10,    1910. 

See  Eng.  Pat.  10,774  of  1909  ;  this  .1  ,  1910,  352.-  T.  F.  P,. 

Sodium    sulphite    and    ammonium     chloridt  ;      Process    nl 

mating     .      R.     Friedrieh.     GloSB,     Germany,     and 

P.    ifirsch,   Vienna.      0.8.    l'at     957,761,    May    10,    1910. 

6m  Eng. Pat. ll,123of  1909;  thisj.,1909.  1034.-  T.  P.  B. 

Titanium-nitrogen  compounds  ;   Production  of .     /v»- 

crsx  of  making  ammonia.      <  .  Bosch,  Assignor  to  Badisj  he 
Anilin     und     Soda    Fabrik,    Ludwigshafen    on    Rhine, 
Germany.      I'-S.    Pats.    957,8*2   ami    957.843,    May    10 
1910. 
Km  Ft.  Pat.  387.002  of  1908  ;   this  J..  1908.  809.— T.  F.  B. 


Examination   of  asphaltum.     Sommer.     See   11a. 

Patents. 

Plaster  composition.  C.  Ellis,  Larehmont,  N.V.,  Assignor 
to  Ellis-Foster  Co.,  New  Jersey.  U.S.  Put.  955,953, 
April  20,   1910. 

Claim  is  made  for  a  cement,  consisting  of  "  lime  sulphate 
borax  waste  "  which  has  been  calcined  to  remove  water 
of  hydration,  and  for  a  plaster  composition  comprising  the 
calcined  waste,  fibrous  or  other  filling  material,  and 
"  extending  "  materials,  such  as  sand  and  bydrated  lime. 

I'    Soon. 


Stones,  artificial  .    Process  for  tin  production  o/  • .  from 

a  In      of   brown    coal.     II.    Schimmelpfeng.     Ger.    l'at. 
221.871.   June  5,    1908. 

Artificial  -tones  of  low  specific  gravity  are  obtained  by 
moistening  ashes  from  brown  coals  or  lignites,  pressing 
into  blocks,  and  drying.-    A.  S. 

l.nm    and  cement  kilns.     N.   Perpignani  and   E.  C.nullot, 
Paris.      Eng.    l'at.    13,068.  June  :(,   1909. 

In  a  vertical,  shaft  kiln,  the  chimney  is  composed  of  two 
superposed  pipes,  the  lower  pipe  being  movable  and 
connected  with  the  upper,  fixed  pipe,  l>y  mentis  of  a  water 

sea/.-  0:  K 
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mi? 


■  ( . «/  from   moiat  alatj  tiful  ijuicklimi 
ihc  manujiiclun  of  \    Midler.     C 


er. 


PrOMM    /'  ' 

Pat  221.320, 


I 


100a 

rannlated    lag  is  mixed  with  quioklime  which 
reviounlv    been    partlj      lakitl,    to    Ifie    extent    Hint, 


h  ith  Ihi'  sluii,  I  In-  moisture  "I  the 
•-■•til   1 plete  Ihc  slaking.     A.  S. 


latter  is  ju  1 


■1  rimmt;    Pnxus*   /it  tht   manufacture  of . 

Drtoolm  "     Impresa     Litoailo     Shertoli.     tier.      Pat, 
Ml,    \pril    10.    I1MIS. 

Iti'iiiiui  iiih'_' in-iu in  oxychl Ic,  MgO,  Mg(  I..  I1H20, 

In,    an\    nl'  Jin-   known   methods,  anil   is  then 

...  as'tn  yield   tlir  compound,    M-(  I.  .\l_-(  1_..  1 1 ,.( >. 

Iter  is  mixed   with   11 1 : 1  ■_•  1 1 1  - 1 . 1 .  and  ground, giving, 

'■till,  a   product   which  can  be  kept  and  transported 

*iih"tit  undergoing  alteration,  anil  which,  on  mixing  with 

yields   a    good    cement-mortar.     Mixtures    of    the 

i!  composition.  MgO,  MgCl,.  H.O+7MgO  ("  Lito- 

1I1.  "1  ind   MgO,   Ml'I  I..    II  11     3MgO  ("  Ortoclor  ")  are 

■-.  I.,    , -|ii ,  iill\    suitable       ,\.  S. 


C.   Kortling  and 
D.S.    Pat.    957,361, 


H*il4ing -block*  ;  Manufacture  of  - 
i.  Jaentsch,  Cassel,  Germans 
Ma>    10.   1910. 

Ill  Rng.  Pat.  l!958ol  1909  ;  thin  J.,  1910,  90.     T.  !■'.  B. 


X.    METALS  ;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Inm  and  Meel  in  th  Transvaal.     F.  W.  Harbord.     Times 
Eng.  SnppL,  May  26,  1910,  15. 

port  recently  issued  by  tin    Transvaal  Mines  Depart- 
in  author  deals  with  the  possibility  of  the  remunera- 
■anufacture   of   iron   and   steel   in   the   Transvaal. 
.ire    large    deposits    of    magnetic    quartzites    near 
1.  which  could  be  mined  at  a  moderate  cost,  and 
lepoaita  at  Airlie,  which  could  be  mined  at  a  low 
"st.     The  1I1  posits  have  not  yet  been  extensively  proved 
u  i"  quantity  and  average  quality,  but  outcrop  samples 
wn  4li  per  cent,  of  iron  and  24  per  cent,  of  silica, 
quantities  of   richer   non-silicious  ores  occur  in    1 
ilities.     The  chief  difficulties  .stamliriL;  in  the  way 
(  Ihc  manufacture  of  pig-iron  are  satisfactory  supplies  of 
■■I   milestone   and    metallurgical   coke   at  a   reasonable 
II  the  South  African  railways  would  agree  to  take 
36,000  tons  of  rails  anil  sleepers  per  annum,  then 
hi   iron   ami   steel    works,    including   one   large   and   one 
-■miller  rolling  mill,  and  with  a  capacity  of  1000  tons  of 
-  r  week,   might    be  established  on  a  sound   basis, 
"i  it  would  he  impossible  to  produce  steel  at  a  price  low 
''ii"Ugh    for    export,    or    to    compete    effectively    against 
imported  products  in  the  neighbourhood  of  the  seaports. 
unlen  under  an  ample  protective  tariff.     The  author  also 
that   there  is  no  possibility,  at  present,  of  the 
remunerative  production  ol  pio  iron  in  the  electric  furnace 
i"  the  Transvaal.      \n  electric  steel   plant  designed   for 
le  treatment  of  the  large  accumulations  of  scrapatthe 
railway  yards  at   Pretoria  anil  elsewhere,  would,  however, 
in  Ins  opinion  be  successful  both  technically  and  financially, 
-t-  that  the  best  method  would  be  for  the 
'Lent  to  concede  to  private  individuals  the  exclusive 
pun  base  the  accumulated  railway  scrap  and  the 
itinual  production  for  a  fixed  number  ol  years  at  a 
ble  price.      V  S. 

Iron  oris;     Agglomeration   of — — .     F.    Witte.     Stab!  u. 
Risen,  1910,  30.  T.v.    760. 

I  ernic  Works  in  liiessen       very  friable  brown  iron 

itihsed  containing  in  the  raw  state  25  per  cent,  of 

10-78  of  iron,  and  15-41  of  manganese,  the  latter 

in   the  form  of   pyrolusite.     The  moisture  ciiiaed 

considerable  trouble,  ami  the  presence  of  clay  suggested 

Making  the  ore  into  bricks.     This  attempt  how* ever  tailed. 


1  only  were  the  brioks  expensive  i"  make,  but  then 
consisted  ol  only   slightly   baked  ore  and   a   considerable 

amount  of  dry  dust,  although  tin-  metal tonl  ws    raised 

in  .Mi  |«t  cent.  The  ore  1  now  agglomerated  in  1  long 
iron  rotating  oven.'lined  with  firebrick,  and  inclined  at  an 
angle  "f  b  .  whioh  terminates  in  a  frame  tie-  lower  pari 
of  which  opens  into  another  rotating  cylinder  mi"  which 
the  agglomerated  ore  falls.  The  frame  also  nerves  tor  tie 
introduction  of  a  coal  dual  dame  playing  centrally  along 
the  rotating  oven,  \  wood  lire  is  lighted  at  tin-  bottom 
"i  the  oven,  and  then  a  blast  of  air  is  injected,  carrying 
uiili  it  \or\  inn-  coal  dust,  which  being  made  from  West- 
phalian  gat  ooal,  immediately  ignites,  prodncing  an  intense 
il.i in'-.  Tin-  on-  is  dried  in  the  upper  pui  of  the  oven, 
and  ill  the  lower  part,  where  it  reaches  a  temperature  of 
I  loo  c.  it  becomes  agglomerated  into  hard  pieces,  the 
size  of  mils,  intermingled  with  light,  pieces  of  burnt  clay 
encasing  particles  ol  agglomerated  ore.  Analysis  shows  a 
content  of  20-31  per  cent,  of  iron,  22*30  of  manganese, 
III  :i  I  of  alumina.  16'94  of  silica,  and  IKS  I  of  coin  bincd  water, 

ihe  mine  ore  being  enriched  from  '.'•-  2  to  (8-6  per  cent, 

111    metal    content       No    reduction    to    metal    lakes    place. 

but  a  considerable  reduction  of  the  manganese  |>eroxide 
to  the  monoxide.  Very  full  economic  and  working  details 
are  given. — A.  H.  C. 

•/■Iron  .-   Solvent    power  of  for   iron    carbid)     M    iron- 

carbon,    alloys      containing     manganese.       H.     I.iitke. 
Metallingie.  1910,  7,  268     273. 

( 'onii, n  tim:  views  are  held  as  to  the  position  in  the 
equilibrium-diagram  of  iron-carbon  alloys,  of  the  poinf    K. 

representing    the    carbon-concentration    of    ihe    saturated 

solid    solution    111     the    ellteetli      I  em  |M'ial  lire    (1130°    C).        Ill 

order  to  test  the  influence  of  manganese  on  the  position 
of  this  point.  E,  the  author  examined  both  thermally  and 
micrographically  two  scries  of  alloys  containing  about 
"i  per  cent,  and  10  per  cent,  respectively  of  manganese, 
and  from  1 '."i  to  4  per  cent,  of  carbon.  By  the  thermal 
method  it  was  found  that  with  both  series  of  alloys,  the 
eutcctic  makes  its  appearance  between  the  limits  2  and  2-:i 
■>er  cent,  of  carbon.  The  inicrographic  examination  of 
the  alloys  indicated  that  the  point.  K.was  in  the  neighbour- 
hood of  1*8  per  cent,  of  carbon,  which  docs  not  differ  much 
from  the  value  1-7  given  by  Gntowak]  (Mctallurgie,  1900, 
6,  731;  also  this  J..  1910,  91)  for  iron-carbon  alloys  free 
from  manganese.  Some  tests  with  alloys  containing 
higher  percentages  of  manganese  showed  that  with  2-4  |«-r 
lent,  of  carbon,  the  carbon-concentration  of  the  solid 
solution  is  not  appreciably  increased  until  more  than  about 
til  per  cent,  of  manganese  is  present     A.  S. 

Iron    Containing   temper   carbon  ;    Action    of   hydrogen    and 

nitrogen  on  at  diti<  n  «/  d  ">/*  raturee.     F.  Wrist  and 

E.  Sudhoff.     Metalhugie.  1910,  7,  261—264. 

Staktino  with  a  white  iron  containing  2-70  per  cent,  of 
carbon,  0'32  of  silicon,  and  a  little  mangamsi  .  the  repara- 
tion of  temper  carbon  was  effected  by  heating  the  metal 
in  vacuo  for  periods  of  from  5  to  lo  hours  at  temperatures 
ranging  from  950c  to  1000  t'.  In  general  the  content  of 
ii  boil  was  reduced  by  from  0-03  to  0'15  per  cent.,  whilst 
mi  the  average,  55  percent  of  the  total  carbon  separated 
as  tciii'ier  carbon.  Pieces  of  the  metal  were  Hen  heated 
u  different  temperatures  (!StSOu  IIINII  ('.)  in  currents  o 
hydrogen  and  of  nitrogen.  The  hydrogen  "as  tirs 
purified  by  means  of  lead  acetate,  silve]  nitrate,  heated 
platinised  asbestos,  soda-lime,  white  phosphorus,  alkaline 
pyrogallol  solution,  concentrated  sulphuric  acid,  and 
phosphorus  pentoxide ;  and  the  nitrogen  by  means  of 
soda-lime,  phosphorus,  alkaline  pyrogallol  solution,  con- 
centrated sulphuric  acid,  a  hi  ated  copper  gauze  spiral,  and 
phosphorus  pentoxide.  In  neithei  i  ase  was  there  any  loss 
of  carbon  bv  volatilisation,  the  total  carbon  remaining 
practically  unaltered,  bul  in  hydrogen,  the  proportion  of 
temper  carUm  was  reduced  by  from  0-6  to  0-8  pel  cent. 
The  results,  which  were  confirmed  by  metalfographic 
iiniiiation  of  the  metal,  are  in  agreement  with  those  of 
U  nst  and  Geiger  (this  J  .  1905,  1112),  bul  are  opposed  to 
those  of  Charpy  (this  J     1908  23)      A.  S. 
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Ci.  X— METALS;    METALLURGY,  INCLUDING  ELECTRO-METALLURGY.      f.Tune  15.  t»io. 


Magnet  a  ;      Permanent     ateel .     W.      Brown.      Sclent. 

Proe.  Roy.  Dublin  Boo.,  1010,  12.  312  320. 
K\in;i«i:si.  u.  described  U)  find  tin-  best  shape  and 
dimensions  oi  magnets,  the  same  kind  "I  steel  being 
used  throughout,  and  in  the  same  physical  condition. 
Sixteen  samples  were  used,  two  <'f  which  were 
prai  tii  ally  pore  iron,  the  others  contained  various  propor- 
tions oi  carbon,  manganese,  silicon,  nickel,  tungsten  and 
■  hromiom.  The  specific  magnetisation  of  each  is  tabu- 
lated m  the  date  oi  preparation,  and  after  one  nth  and 

-i\  months,  and  the  percentage  loss  in  thr  lull  period- 
Prom  an  examination  of  this  table  the  author  concludes 
that  the  retentivity  of  the  magnets  is  improved  by  the 
presenoB  of  a  small  quantity  of  nickel,  but  diminished  by 
larger  percentages;  though  the  original  magnetic  moment 
dues  not  seem  to  be  greatly  affected  thereby.  In  tungsten 
steels,  ah  increase  of  0-5  per  cent,  of  carbon  and  12  per 
cent  of  tungsten  caused  an  increase  of  65  per  cent,  in 
the  magnetic  moment,  ami  increased  the  retentivity 
nearly  three  times.  In  chrome  Bteels  a  low  percentage  of 
chromium  seems  to  have  a  letter  effect  than  a  higher; 
though  when  nickel  is  present  it  appears  to  mask  the 
effect  of  chromium  if  the  amount  of  the  latter  is  small. 
Alit  has  published  sunn-  results  on  the  comparison  of  the 
magnetic  moments  of  magnets  having  the  same  dimen- 
sions, and  magnetized  in  the  same  field,  hut  of  different 
compositions,  that  is,  crucible,  diamond  and  tungsten 
steels.  The  magnetic  moments  were  33-7.  35-9  and  62-15  ; 
and  at  the  end  of  four  months  the  percentage  losses  were 
1-1,  25-9  and  26-5  respectively.  The  last  value  is  very 
high  for  tungsten  steel  ;  the  chemical  composition  of  the 
steels,  however,  is  not  given  in  the  paper.  In  the  present 
investigation,  the  best  results  were  obtained  from  tungsten 
and  chrome  steels.  In  every  ease  the  magnetic  moment  is 
increased  after  a  month's  rest,  due  no  doubt  to  the  matt  rial 
coming  hack  to  its  state  of  molecular  equilibrium  alter 
magnetisation  ;  then  there  is  a  gradual  decrease  in  the 
moment   until  the   magnet   becomes  permanent.      R.  C.  P. 

Magnets;    Chrome    steel    permanent .     W.     Brown. 

S  ient.  l'roc.  i;„y.  Dublin  Soo.,  1910.  12,  348—353. 

AnstmiNO,  as  stated  by  Mine.  Curie  that  small  quantities 
of  silicon  have  little  or  no  effect  on  the  magnetic  properties 
of  steel,  the  magnetic  moment  per  grm.  is  found  to  increase 
smoothly  with  increase  of  chromium  to  a  maximum  at 
2-5  per  cent,  of  chromium,  whence  it  falls  until  3-5  per  cent, 
of  chromium  is  reached  ;  further  additions  leaving  the 
magnetic  moment  unaffected.  The  maximum  points  are, 
however,  liable  to  disturbance  through  varying  quantities 
of  carbon,  silicon,  manganese,  tungsten  and  copper;  and 
these  substances  affect  also  the  retentiveness  of  the 
magnets.  The  magnetic  moment  per  grm.  also  varies 
with  the  form  of  the  sample  tested,  as  shown  by  the  results 
of  various  observers.-   K.  C.  1'. 

Carbon;    Determination   of ,    in    iron,   graphite,   nnd 

tungsten  by  combustion.     M.  Dennstedl  and  T.  Kliinder. 

I  hcm.-Zt-i't..  1910,  34.  485-    4Mb. 

Tin:  authors  burn  the  meted  in  a  stream  of  oxygen  in  a 
quartz  tube  heated  by  Tedu  burners,  in  the  manner  of 
1).  nnstedt's  "  simplified  "  combustion  method.  The 
quartz  tube.  46  cm.  long,  is  supported  by  two  iron  up- 
rights 25  em.  apart.  The  filings  or  borings  arc  contained 
in  a  porcelain  boat  It  cm.  long,  behind  which  in  tin  tube 
is  a  platinum  '*  star."  or  a  mil  of  platinum  foil,  fi  7  cm. 
long.  The  oxygen  having  been  stalled,  the  platinum  is 
heated  to  redness  by  a  Bat-flame  Teclu  burner,  then  the 
iron  is  heated  by  tin-  second  burner  (without  flat-flame 
slit)  till  superficially  oxidised.  Tin-  end  of  the  boal  next 
the  platinum  is  now  strongly  healed  till  tin  metal  begins 
to  burn,  and  the  combustion  is  regulated  by  the  oxygen 
Btream  and  the  burner  so  as  just  not  to  In-  fierce  enough 
to  melt  the  metal  or  oxide.  Winn  the  Combustion  has 
thus  been  carried  back  to  tin-  other  end  of  tin  boat,  the 
slit  is  put  on  the  burner  and  the  Bheet-iron  com  i  nvi  r  the 
tul>e.  and  the  boat  is  heated  as  strongly  as  possible  for 
15  minutes,  then  allowed  to  cool  in  the  oxygen  stream*, 


and  the  absorption  apparatus  weighed.  Frequently,  tli 
whole  of  the  carbon  is  thus  burnt  ;  but  sometimes  nit 
irons,  ami  practically  always  with  steels,  it  is  necessary! 
take  out  the  boat,  powder  the  oxide,  replace  it,  and  hen 
a  second,  it  may  lie  a  third  or  fourth  time,  till  the  ali-..i| 
lion  apparatus  ceases  to  gain  in  weight.  Even  wher 
three  or  four  heatings  arc  needed,  the  operation  is  quick! 
finished  and  it  needs  but  little  at  ention.  Results  at 
accurate,  (Iraphitc  can  be  burnt  in  the  same  way.  hu 
must  Ik-  very  finely  powdered  and  needs  strong  heatimj 
Metallic  tungsten  can  be  treated  in  the  same  way  ;  Imt  n 
carbon  is  burnt  out  al  such  a  low  temperature  that  .leu 
glass  tubes  may  !«■  used.     .1.  T.  D. 

Copper;    Rapid  method  for  tin  electrolytic  determination  i 
in    oris.     It.    C.    lienner.     J.    lnd.    Eng.   Chen 
1910.  2.  195V-196. 

From  ii  o  to  1-0  grm.  of  the  ore  (free  from  interferla 
elements)  is  dissolved  in  nitric  acid  or  aqua  regia,  anil 
lead  is  present,  the  solution  is  evaporated  with  su 
phuric  acid  until  white  fumes  appear,  after  which  t|, 
excess  of  sulphuric  acid  is  neutralised  with  ammonit 
and  3  c.c.  of  strong  nitric  acid  are  added.  In  the  absent 
of  lead  the  solution  is  concentrated  to  3  c.c.  In  citlu 
case  the  liijuid  is  diluted  to  75  c.c.  and  the  copper  depositc. 
upon  a  cylindrical  platinum  electrode  about  one  inch  i 
diameter,  and  half  an  inch  in  length. made  from  wire  gauze  i 
52  meshes  to  the  inch.  The  current  used  is  8  to  10  ampere 
and  .'}  to  4  volts.  Should  the  deposit  he  dark  in  colon 
it  is  icdissolvcd  in  nitric  acid  and  again  deposited  in  tli 
same  way.  The  results  thus  obtained  are  practical! 
identical  with  those  given  by  the  ordinary  method.  1 
the  case  of  slags  or  other  material  of  low  grade,  yielding 
large  amount  of  gelatinous  silica,  accurate  results  may  b 
obtained  by  disintegrating  the  material  with  nitric  acii 
followed  by  hydrofluoric  and  sulphuric  acids.  'I'll 
liquid  is  evaporated  until  white  fumes  appear,  and  tli 
determination  is  then  made  as  in  the  case  of  ores.  A rseiii. 
when  present  in  sufficient  quantity  to  he  deposited  uit 
the  copper,  may  be  removed  by  dissolving  the  <I>|his 
and  repieeipitating  the  copper  under  the  same  condition 
as   before. — C.  A.  M. 

Copper  ;     [Electrolytic]    determiwition    of   in    blisti 

nnd  refining  copper.     W.   F.   Ferguson.     J.   Ind.     E»! 
Chem..   1910,  2,  187—195. 

The  most  suitable  conditions  for  obtaining  accural 
results  are  described  in  detail.  If  the  current  used  fi 
the  electrolysis  is  too  low  in  density,  or  if  the  electrotyt 
has  too  oxidising  an  action,  the  results  may  be  too  hi" 
owing  to  oxidation  of  the  deposited  copper;  whilst,  o 
the  other  hand,  extreme  conditions  in  the  other  direotio 
may  lead  to  the  deposition  of  impurities.  In  order  t 
reduce  to  a  low  limit  the  error  caused  by  the  use  qf 
sample  made  up  of  particles  of  dissimilar  size  and  soa 
position.  80  grms.  arc  used  by  the  author  for  the  deU-i 
initiation,  and  after  dissolving,  precipitating  silver,  an 
making  up  to  2000  c.c,  four  aliquot  portions  arc  take 
by  means  of  a  dividing  pipette,  and  are  kept  at  the  BUB 
temperature  as  the  rest  of  the  solution  by  means  of 
current  of  water  passing  through  the  jacket  of  the  pipstfa 
To  prevent  oxidation  of  the  deposited  ciq  per  by  the  elect;. 
lyte,  a  current  of  as  high  a  density  as  possible  whilst  sti 
yielding  a  smooth  deposit  is  employed,  and  errors  in  uci^l 
ing  an'  minimised  by  depositing  2  grins,  of  copper  upon 
small  elci  trodc.  The  electrolysis  is  carried  out  in  a  vem 
w  lib  a  concave  bottom  so  as  to  promote  active  cin  ulatm 
of  the  electrolyte.     ('.  A.  M. 
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'/.'me:    MeiaUographic  examination  of  metaUie 
,,/  //o   alloys  of  zinc  with  low  perci  ntagt es  of  //" 
commonly  occurring  in  commercial  zinc.     P.  T.  Arm1 
Itetallur'gie.   1910.  7.  201  -211. 

Pure  /inc.  and  binary  alloys  of  zinc  with  each  of  the  otln 
metals  ill  ijiicstion  were  examined  both  thermally  (inciting 
point  curves  being  taken  on  quantities  of  100  grins,  cm 
I. lined  in  a  crucible  surrounded  with  a  non-conductin 
jacket  so  as  to  prolong  tin-  time  of  cooling  as  far  as  possibli 
and  microLM'aphicallv.      The  surfaces  used  for  micrographi 
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lauun.iliou    were    I.. ah    sections    unil    also     surfaci 

ill,. II.        I  In      latlel      wclr     made     l>\      easling     Mlmll 

II  ,  III  ill. II    In  ilc  i  III    through  II    U'ihiiIi'II    pllltc,   ivllii  ll 

III    i. ii     I  III      ll.lt     In, III. Ill    i,|     111!     inverted     cylindrical 

.  I,.,  llilc.        Ill,       .III,  ll, I,       Has     lilst      bellied      li\      II 

I  in  in  i    I,,   aim ill    III.     melting  |i.,inl    ,,|    I  In-     ill,  \ 

i.l  llunllliili.il   It  .  tin- ii  Hi  i\  ii-  lit  l  io  above  its  melting - 

possible    pound    ill.    and    a    cover    |Mit    over.   In 

.... Iiiii.'.     The    solidilii  il    surface    showed    mine    of 

In'    null  kill--    ut     tlir    crucible,     lull     « ill  -I'm  null    crystals 

t   tin-  constituents  of   the  alloy.      Both   unt -bed,   ami 

'nil.  these  surfaci  -  i an\   rases  are  much  elearer 

,i    orulai    observation    than    polished    sections,    though 

.ntii't     I"-    bo    well     reproduced     photographically. 

n  tin-  thermal  portion  of  the  work  the  author  lias  jncor- 

iii  In-  ,li Kgrams  the  results  of  former  observi  i     a 
.,11   a-   In-   own.     -\    long   series     of    diagrams    ami     ol 
iph-    illustrates    th.     paper.      Tin-    following 
ii  isc*  tin-  result-  : 

I'wosamplesof  pure  zinc,  one  from  Merck,  the  othci 

I   by  the  author,  were  exnmineil  thermally,  partly 

,  order  In  calibrate  the  pyrometer.      Both  were  found   to 

•  >li.hf\  .it  419    I'.,  and  to  show  n   perfectly  uniform   curve 

No  indication  of  nllotropii   change  at   Mill    i  .. 

-ti  ,1  hj   l.i-  I  hatelicr  from  measurements  of  electric 

lee.  Was   ohscrw-d    in   either   sample.       Both   surfaces 

a. I  notion*  of  zinc  show  a  polygonal  structure  undei 
In-  mi.  1 1 's.  ri 'pr.  Slight  etching  increases  tin  Bharpness 
l  the  dividing  hnes  of  the  polygons. 
Zinf -tnin.  From  '22  to  11  per  rent,  of  iron,  two  con- 
separate.  l-YZm,  and  FcZn  -.  the  proportion 
:  tin-  Utter  of  course  im  reasing  as  the  percentage  ol  iron 
iminiahes.      From   II   to  7  H  per  cent,  ol   iron  one  eonsti- 

nl\     separates,    consisting    of    mixed    crystals    ol 
•  Zn:   an, I  zinc  ;    below  7  Ii  |kt  rent,  of    iron,  these  mixed 
separate    along    with    increasing    proportions    of 
iii-tnllii    /.in,-.     The  micrographic  appearances  of   surfaci 

•inn-  containing  from  3-3  to  ol  per  cent,  of  iron 
*ar  out  tin  last  statement.  Mixed  crystals  an-  shown 
ii  diminishing  quantity,  and  are  clearlj  visible,  according 
,'  the  author,  if  even  0-06  per  rent,  of  iron  is  present. 
Ii-in  i-  this  quantity  of  iron  ran  In-  detected  by  tin-  miero- 

llie    mixed    crystals    are    both    harder  ami   more 

mutant  to  acids  than   zinc.     With   increase  of  iron   the 

harder  ami  more  brittle;    those  containing 

-    n-nt.    of    iron    ate    extraordinarily    brittle    ami 

'/.mr-Uml.      The    whole     range    of      these      alloys      was 

I       Ihi-   metals  an-  only   partially   miscible.   tnix- 

ntaining  from  0-5  to  117  per  cent,  of  lead  separating 

layers  of  liquid.     The  melting-point  falls  as  lead 

introdui  ed,  to  1 1  s     ('.  at  0-5  per  cent.,  and  then  ren 

-.lip,  i   cent.:  it  now  rapidly  tall.-  t-i  H17    I'. 

per  cent,  (tin-  eutcetie)  ami  then  rises  to  :i-'7    C. 

Ho    per    cent.     The   cooling    observations    indi 

bit  in  alloys  containing  from  0  t"  38  8  per  i  ent.  of  lead, 

ine  and  eutectie,  and  in  those  containing  nn , re.  lead  and 

should    be    observed.      All    these   alloys   are   soft 

to  be  cut  with  a  knife.      Tin-  micrographic  appear- 

dloys  containing  III  and  1  per  cent,  of  lead  show 

the  distinction  between  the  eutectie  and  the  zinc. 

that  1  per  n-nt.  of  lead  can  be  easily  recognised. 

nam  i  ion. — This  diagram  is  perfectly  simple. 
I  cadmium  form  no  mixed  crystals.  Thcmclting- 
Us  frutn  41!i  ('.  to  264c  I',  at  84  per  cent,  of  cad- 
utectic),  then  rises  steadily  to  cadmium  at  320  i  . 
ire  to  In-  expected  then,  in  surfaces  or  sections, 
with  zinc  or  cadmium  a-  the  case  may  be; 
expectation  i-  borne  out,  from  s4  to  I   per  nut. 

m.      Below  1  per  cent,  some  change  in  structure 

possibly  from  formation  of  mixed  crystals, 

I-   tin-   i-   nut    dearly   made  mit. 

Xme-awmr.      Below   J  per  cent,  of  arsenic  no  break  in 

ling  curve  could   be  seen,  and  richer  alloys   were 

mined.     Friedreich  and    Loroux   state   thai    above 

arsenic-line     compounds    separate     from     these 

leaving  pun-  /in,,  which  solidifies  at  4I!I    t'.      The 

llnvs  are  haul  and   brittle  ami   show   strong 

"'I'  ii'  ■>       to      -.  -jiigalioii.        I  In-     alloys,     etched     with 

uui  i  uprii  chloride,  so  as  to  ile|Misil  copper  on  tie 


/nn.   -how    bright    pai. -In--   (presumably    the  com] mi- 
ni...n-  mentioned)  which  can  '»   detected  even  il  "I   pef 
.int.  ..I  arsenic  be  present. 
Zinc-antimony,     i  in-  melting  p.  mi  i -ii    with  Introduc- 

1 1. .n  hi  anliim, n\   to  412    I      il  '.'  B  i hi      i  !i.  ii  1 1  .      iii  a 

maximum  at  10  per  cent.,  corrc  ponding  to  the  compound, 

Zn3Sb.i      i  ii ling    n    change    in   i  he   eutoi  ti 

koa  by  a  halt  in  the  cooling  at  350   •  .      The  constituent  - 
..I  the  alloys  should  therefore  be  line  ami  fl  eutectie  up  in 

2-5  per  cent,   ut    antii ly,  and   S-eutectic  and   /,n,sii. 

beyond  this.  Tin-  alloys  are  all  haul  and  brittle.  The 
photomicrographs  show  very  clearlj  the  hue  crystals 
of  tho  eiuiipiiiiiiil  in  the  richci   alloys,  and  also  -leu  -tnk- 

:i      Ij      tile     illli  -l-ellee      li.lUeill      llu       mall      ijllllllt  it  \      "I      thl- 

compound  iii  tin  alloys  jn-i  above  2-5  pot  cent,  ol  anti- 
mony, mid  tin-  small  quantity  "I  polygonal  zinc  in  those 
pi-t  below. 

Zinc-tin.  This  curve  resembles  thai  of  zinc-cadmium 
illoys;  eutectie,  94  per  cent,  of  tin,  solidifying  al  lf'.i  C 
Tin-  eutcetie  is  clearly  visible  in  the  photographs,  down  to 
ii  I   pel  cent,  of  tin. 

Zinc-bismuth.  This  is  similar  to  the  zinc-lead  curve; 
from  1  to  07  per  cent,  of  bismuth  there  is  immiscibility 
in  the  tluiil  slate.  The  light  eutectie  is  quite  easily  Been 
in  the  photographs  with  as  littli  a   "I  per  cent,  of  bismuth. 

Zinc-copper.  The  melting-poinl  rises  gradual!]  to 
126  ( '.  at  _  a  per  cent,  nl  copper,  then  von  much  more 
rapidly.  Below  2-."i  per  cent.,  then-  should  be  but  one 
constituent  in  the  alloy,  the  mixed  crystals  «;  above 
that,  the  two  kimls  of  mixed  crystals  n  and  >■  The 
photographs  of  the  richer  alloys  show  ibis,  but  the 
I r  alloys  are  ii"t  homogeneous. 

( 'omnu  "  ial  zinc.  -Photographs  are  given  of  two  kinds  of 
commercial  zinc,  A  containing  0-01  pel  cent,  of  iron  and 
3  per  cent  of  lead.  B  containing  0-065  and  1-7  per  cent. 
n  spectively.  In  B,  both  impurities  are  easily  recognisable: 
in  \  uiih  tin-  lead.  A  bibliography  i-  given  al  the  end  of 
the  paper.      .1.  T.  D. 

I  .„   ores;     Assay  of      — .     J.   Gray.     J.    Cham.,    Met. 

ami  Mm.  Si".  S.  Africa,  1910,  10.  312  -315. 
I  be  object  of  the  paper  is  to  draw  attention  to  the  necessity 
nf  having  a  standard  method  for.  assaying  tin  ores  in  8. 
Vfrica.  The  author  briefly  reviews  eleven  different 
methods  and  he  considers,  as  the  result  ..t  comparative 
tests,  that  fusion  with  sodium  peroxide  and  subsequent 
titration  with  standard  iodine  solution  is  the  must  satis- 
factory. A  series  of  assays,  by  this  method,  was  made 
of  a  tin  on-  to  which  varying  amounts  of  impurities  were 
added,  and  the  author  states  that  the  addition  of  aresnio, 
antimony,  molybdenum  or  tungsten,  up  to  at  least  :ki 
per  cent.,  bismuth  up  to  l'ii  per  cent.,  and  titanium  up  to 
15  per  cent.,  had  practically  no  effect  on  the  accuracy 
of  the  assa\ .  A  bibliography  on  the  solution  of  cassiterite 
i-  appended. — I".  K. 

Bearing  metak  and  stamped  alloys.     W.  Qnertier.     Met.il- 

Inrgie,  1910,  7.  284  268. 
Bi  u:im.  metals  consist  ot  >  -"ii  plastic  matrix,  usually 
composed  mainly  of  tin  or  lead,  in  whioh  harder  crystals, 
i.ntaining  copper,  tin.  etc.,  are  embedded.  The  author 
has  endeavoured  to  prepare  cheaper  products  containing 
essential!}  lead  as  matrix  and  iron  or  iron  alloys  as  the 
hardei  constituent  It  is  impossible  to  prepare  such 
products  bj  th.-  usual  fusion  methods,  as  lead  ond  iron 
are  practical!]  immisi  ible  in  the  molten  state.  Successful 
results  were  however  obtained   by   heating  an   intimate 

mixture oi  the  powdered  metals  to  250      3 ..and  then 

-tamping  in  moulds.     The  mixtures  oi  powdered   im 
were  prepared  eithei  bj  pre<  ipil  iting  dilute  Ii  id  soluti 
with  excess  ol  iron  powder,  or  by  grinding  togethei   iron 
powder  and  "lead-tree"  crystals.     Pig-iron  and  spiegel- 
,  i,-eii  an-  espe.-ialK   suit  ible  for  the  preparation    of  these 
stamped   alloys,   a-   thej    are   .heap   and    can    be   easUy 

rised  in  i  ement  mills.      Vlso,  pun-  eementite  ma 
used  in  plan-  of  iron,  or  chromium,  tungsten,  nickel,  etc, 

,i,..\    I..-  added   to  the   latter.      The   | '".  t-  are   stated 

to  have  good  mechanical  properties.  The  author  cuacusses 
the    points   of    resemblance    ami    dirten-me    l-iween    his 


:.«< 
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■tamped  alloys,  and  the  products  prepared  by  Friedridh 
(this  .1  .   1910,  358)  bj   kneading,  whilst  one  or  more  of 

the  constituents  ■wen   in  a  pastj  condition.     II. isiders 

that  both  his  products  and  those  of  Friedrich,  so  far  as 
they  an-  composed  oi  metals,  an-  in  be  regarded  as  true 
alloys.     A.  S. 

1 1  >i.   etmeemtrationJ]     Oil  Halation  process  at  Broken  Hill. 

I    .1    Hoover.     Bng.  and  Min.  J.,  11)10,  89,  913— 917. 
A  miMi  ed  description  is  given  of  the  ore  concentration 

{.lam  at  Broken  Hill  which  is  daily  treating  750  tons  .4'  old 
mil  /in.  tailings  assaying  about  19-5  per  cent,  "I  zinc, 
6  per  cent,  of  lead,  ami  7  ">  ok.  of  silver  per  ton.  The  ore 
consists  ..f  blende,  galena,  pyrites,  pyrrhotite,  rhodonite, 
cakute,  and  a  soft  complex  carbonate  containing  manganese, 
iron,  calcium,  /in.  ami  magnesium,  together  with  much 
quarts,  the  sUica  amounting  to  42  per  cent,  of  the  total. 
The  original  tailings,  over  90  per  cent,  of  which  pass  a  screen 
having  apertures  of  0-0625  in.,  an-  ground  to  pass  a  0-024  in. 
-.  hi  n.  ami  ill.-  pulp,  containing  over  2">  per  cent,  of  solids, 
i<  heated  by  steam  in  116°  F.  ami  violently  agitated  in  a 
series  of  mixers,  first  with  acid  ami  then  with  oil,  using  one 

lb.  nf  ..il  per  t f  .Hi-.     As  the  pulp  emerges  from  the 

mixers,  a  thick  seething  froth,  consisting  ..f  hail  ami  zinc 
sulphide-  supported  by  bubbles  of  air,  floats  to  th.-  surface 
ami  is  separated  in  a  series  nf  spitzkasten.  Th.'  froth  is 
then  r>-|x-atedly  submerged  until  the  concentrate  ceases  to 
float,  after  which  it  is  drained  in  bins  having  filter 
bottoms  until  <  1  r \  enough  to  shovel  into  trucks.  4110,000 
tons  were  treated  in  the  first  two  years,  with  a  recovery'  of 
8">  percent,  of  the  total  zinc.  70  of  lead,  and  75  of  silver,  the 
concentrate  assaying  47  per  cent,  of  zinc,  10  per  cent,  of 
lead,  and  14  ../..  .if  silver  per  ton.  Plans  of  the  plant  and 
details  of  constructional  and  working  costs  are  given, 
together  with  the  results  of  a  sizing  test  on  the  ore  at 
different  stages  of  the  process. — F.  P.. 

Sulphur  in  metallic  molybdenum  and  tungsten  and  in  their 

iron   alloi/s  :     Determination    of .      W.    Trautmann. 

Z.  anal.  tTieiii.,  1910,  49,  360—361. 

Is  the  determination  of  carbon  in  molybdenum  and 
tungsten  and  their  iron  alloys,  by  combustion,  the  sulphur 
also  is  oxidised  to  sulphur  dioxide  and  trioxide,  the  former 
being  absorbed  along  with  the  carbon  dioxide  in  the 
caustic  potash  solution,  whilst  the  latter  displaces  an  equi- 
valent quantity  of  hydrochloric  acid  from  the  calcium 
chloride  in  the  drying  tube,  which  hydrochloric  acid  is 
subsequently  absorbed  by  the  caustic  potash.  Bv  com- 
bustion in  pure  oxygen,  the  sulphur  may  be  determined 
rapidly  anil  exactly,  the  sulphur  oxides  being  absorbed 
in  caustic  potash,  and  the  solution  subsequently  oxidised 
with  bromine,  and  the  sulphur  determined  as  barium 
sulphate  in  the  usual  manner. — A.  8. 

Metalt    [lead];    Action   of  distilled   water  on .     M. 

Traube-.Vengarini  and  A.  Scala.  Z.  I  'hem.  In.l.  Kolloide, 
1910,  6,  240—250.  (Sec  this  .).,  1909,  867,  1171.) 
The  authors  have  investigated  the  action  of  water  upon 
lead  at  the  ordinary  temperature.  The  contradictory 
results  obtained  by  previous  workers  are  to  be  ascribed  to 
the  fact  that  lead  iii  .very  form  is  retained  by  paper  and  by 
other  filtering  media,  so  that  decantation  mnst  be  resorted 
to.  In  the  absence  of  oxygen,  distilled  water  acts  on 
lead  appreciably  in  the  course  of  Mime  40  hours  ;  the  pro- 
gress of  the  reaction  can  even  be  observed  under  the 
microscope.  The  liquid  contains  lead  in  colloidal  form. 
Contact  with  air  results  in  the  immediate  precipitation  of  a 
white  crystalline  lead  oxyhydroxide,  which  i.-  quite  insoluble 
in  water.  When  lead  i-  boiled  with  water  in  air,  the  liquid 
remain-  transparent  till  cool  j  the  oxyhydroxide  then 
separates.  When  lead  is  allowed  to  stand  in  water  at  the 
ordinary  temperature,  the  colloidal  lead  i-  oxidised  to 
oxyhydroxide  as  fast  as  it  is  formed.  Even  after  one 
minute  the  opalescence  due  to  the  formation  of  this  product 
may  In-  -ecu.  Tinier  the  microscope  in  air.  a  fragment  of 
I.  ad  resting  in  water  is  seen  to  be  surrounded  by  a  narrow 
.Lai  space  (the  "dead  space"  of  Liebreich),  which  is, 
however,  tilled  by  the  colloidal  solution  (as  proved  by  the 
nltrataicreecope)      Outside  the  dear  space  innumerable! 


minute,  needle-shapi  il  crystals  in  motion  (rcsciublini 
bacteria)  of  the  oxyhydroxide  arc  observed.  Potasshn] 
nitrate  in  O  -25  per  cent,  solution  (and  ^till  more  in  1  » 
cut.  solution)  diminishes  the  formation  of  nxyhydroxMi 
Sodium  sulphate  (001  per  cent.)  inhibits  the  action  Btil 
more  strongly,  as  also  does  sodium  chloride  (O  015  percent.) 
The  concentration  of  lead  in  the  colloidal  solution 
seems  to  tend  towards  a  maximum  indicating  the  fnrmatiol 
of  a  saturated  colloidal  solution.  This  is  the  case  wliethi 
air  is  excluded  or  not.  When  a  piece  of  lead  having  S-0 
sq  .in.  surface  was  placed  in  1(10  e.c.  of  distilled  watt 
for  144  hours  in  nirtio.  0-0109  grni.  of  lead  was  found  in  tin 
liquid.  In  air  in  the  same  time  the  liquid  acquired 0-0991 
grm.  of  lead.-  R.  V.  S. 

Metallic    deposits;     New    method   oi    production    of  

V.  Sehoop.     Comptes  rend..  1910.  150,  1044—1048 
(> k.ik.  'is   .an    be   eiivi-re.l    with   a   deposit    of   an\ 
metal  or  alloy   by   projecting  the  fluid   metal   tin 
suitable  jet  by  means  of  some  indifferent  gas  under  pi 
A  coating  of  from  002    mm.  to  several  nun.  thickm 
be  thus  produced  upon  almost  any  material.     The  tempt  n 
ture  of  the  stream  of  metallic  particles  just   outside    tli 
jet  is  between  10°  and  60°  C.     The  pressure  used  i    hiel 
being  20     25  kilos,  per  sq.  cm.     Tin,  lead,  copper,  ami  all 
minium  and  its  alloys  can  be  deposited  by  this  precast 
which  is  also  adaptable  for  the  purpose  of  making  cticht 

— F.  Siinv 

Determination    of   titanium.     Gemmell.     See    XX  II. 

Chinese   antimony.     Chem.    and   Drugg.,    May   21,    1911 
[T.R.] 

A  Bkitish  Consular  report  upon  the  trade  of  Changsa  f. 
1908  [Cd.  4419]  states  that  a  Chinese  company  was  formi 
last  year,  called  the  Hua  Ch'ang  Antimony  Co.,  which  m 
granted  a  smelting  monopoly  for  twenty-five  years.     Tl 
result  of  the  more  scientific  handling  of  the  ore  by  tl 
company  was  that  regulus  antimony  appears  as  an 
for  the  first  time,  4800  cwt.  being  shipped.     The  prinoip 
purchasers  of  antimony  during  1909  were  .Tapani 
German  firms.     The  total  exports  during  the  last  tlin 
years  have  been  as  follows:    Crude. — 1907.  61,843  owt 
1908,  17,060  cwt,;    1909,  22,013  cwt.     Ore.— 1907.  TH 
cwt.  :    1908.  9243  cut.  ;    1909,  7452  cwt. 


Zinc    mine 


in    Eastern 
Mav  26, 


Siberia.      Board    of   Trade  .1 
1910.     [T.R.I 

A  zinc  mine  at  Tiuteho,  37  versts  (24i  miles)  from  the  ba 
of  that  name,  at  about  the  forty-fifth   parallel,  start' 
regular  work  in  1909.     Over  9,000  tons  of  calamine  hai 
already  been  shipped  to  Antwerp,  and  a  further  80,fK 
tons  have   been   extracted   and   pre   awaiting   shipmefl 
The  ore  contains  from  47  to  51  per  cent,  of  zinc,  a  very  litt 
silver,  and  in  some  parts  5  per  cent,  of  copper.     It  has  i 
far  been  quarried,  but  tunnelling    is   now   being  starte 
The    mine    lies     inland    near   the   Tiuteho    River,   and 
connected  with  the  bay  by  a  light  railway-  of  60  cm.  gaug 
there  being  an  aerial  ropeway  to  the  minehead.     Steann 
load  from  lighters  in  the  roadstead.     There  arc  quantiti. 
timber  in  the  vicinity  :    it  will    be  possible,  therefore. 
complete  cargoes  with  consignments  of  timber,  ami  a  I 
mill  has  alieady  been  erected  for  that  purpose. 

Patents. 

Gold  :    Extraction  of .     F.   A.   Ford,  London.     En 

Pat.   71111.  March  24,    1909. 
The  patent  is  concerned  with  the  elimination  of  nulph 
and  arsenic   from   pyritic  ami  other  gold  ores,   inclndil 
those    containing    antimony    and    tellurium,    in    order 
render   them   amenable   to   treatment    by   amali ;s 
cyaniding   or  other  known   methods  of  extraction.     Tl 
crushed  ore  is  mixed  with  about  7  per  cent,  of  powder 
carbon  ami  2  per  cent,  each  of  kainite  and  a  sulphidi .    n. 
as  sodium   sulphide,   and    the   mixture   roasted   at  a  1' 
heal    with   tin    usual    precautions  till  "sweet,"  the  tit 
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■aired  l»  mil'  from  about  |  to  I  hour.  The  proportion 
the  added  mixture  ma,\  lie  varied  according  to  tb. 
mpoaition  of  tin    ore.      I     |{. 

Katie-bond.     B.  O.  Webb,  Lou  Angeles,  Ca).     U.S.  Pal 
9  ->-. Vlaj   3,   1910. 

ii  barrel  is  mounted  so  that  it  enn  revolve  on  n  horizontal 
i  i-  provided  with  knobs  mi  tlic  inner  surface  ol 
i  walls  and  with  a  longitudinal  horizontal  partition 

tiding  it  into  uppei  and  lower  eompartinents.  The 
I  into  the  upper  compartment,  which  is  also  pro 

ltd  with  means  tor  introducing  tluiils.  The  solution 
d  is  withdrawn  from  the  lower  compartment. 
rrel  is  provided   with  n   pressure-gauge,  a  safety- 

lv,.  and  with  connections  for  the  introduction  of  wash- 

(-Hquor,  these  eonneetions  comprising  a  nipple  pro- 
nto the  interior  of  the  ha  rrel  and  a  conical  deflector 

uunted  on  the  cud  of  the  nipple.     A.  S. 


furmici-i  <iwl  crucibli*  "-"I  in  mine.     J.   Newton 
.in.1  i  .    Billington,    Longport,  Stalls.     Eng.   Pat.  8903, 
\pill    15,    1909. 
hi.  ,  l.t i in  i-  for  the  use  of  a  crucible  having  a  plugged 

,|h    at    ill.-  fide   ileal    the   bottom  for  withdrawing 
■oltei)  contents.      The  crucible  is  heated  in  a  furnace 

|Miiiiig   which   corresponds  to  the  outlet    pipe 

crucible.      Befcrcnce    is    directed    to    Eng.     Pats. 
182  ol  1872,  lti,77t>.i   ol    1880  and  21,481  of  190)  (this  J., 

"  .   1902,  HIT).     VV.  II.  C. 


for  Inntinij  mrtuU  mid  HU'tiilli/rrous  nres.      E.  T. 

II  and  .1.   Sacked.   Woolwich.      Eng.    Pat,    11,863, 
10,    1909. 
hk  furnace  consists  of  a   horizontal  cylindrica.  furnaec- 
ody  capable  of  partial  rotation  about   its  long  axis  and 

<1  to  suitable  regenerators,  provision  being  made 
ir alternately  tiring  the  furnace  from  each  end.  the  waste 
ascs   passing    to    each    of    the    regenerators    alternately. 

mil.;-,  at  the  ends,  through  which  the  furnace  is 
red,  are  cut  in  an  upward  direction,  so  that  the  names 
mptDgr  on  the  roof  of  the  furnace,  thus  heating  the  charge 
<j  radiation,  and  avoiding   the  oxidation  caused   b)    the 

iking  directly  on  to  the  charge. — F.  R. 


'utnaees  ;     Halting    and    annealing  and    If"     like. 

W.    Kirkham,   Sheffield.     Eng.    Pat.    12.710.    May   29, 
1908. 

,   which  are  of  any  desired   shape,  are  char* 

by    having   -.    gas  producer   incorporated    in    the 

Mire  and    by    having   two   tiers  of  horizontal 

im  arranged  immediately    below   the  bed  "I  the  furnace. 

pass  from  the  furnace  chamber,  down  a 

•  hi.  al  Hue.  t.i  the  lower  scries  of  Hues,  and  after  traversing 

>    beneath    the   furnace   bed   escape   to  the   slack. 

ii  enters  by  means  of  the  upper  series  of  Hues  and 

lligllh    heated   in  its  passage  to  and  fro  between 

ii  e  bed  and  the  lower  Hues,  finally  passing  up  and 

perforated    bricks   into  the   upjier   portion  of  the 

u-produi  er  i  hamber.      I'.  K. 


"7     furnaces;       Regenerativi      gas  V.     K. 

ii-.   London.      Eng.   Pat.  23,534,  Oct.    I  I.   1909. 

i'clltion  relates  to  reheating  furnaces  for  ingots,  in 

the    temperature     increases    gradually     from     the 

end   or   preheating   hearth   to   the   finishing   end 

I  the  bed.     Tlie  linishing  hearth  is  heated  by  means  of  a 

•    llame  as  described  in   Eng.    Pat.  25,(157  of  1902 

1903,   1197),  by  which  an  excess  of  beat  may  be 

I.     Some  of  this  excess  can  be  utilised  in  heating 

heating  hearth  either  by  diverting  a  portion  of  the 

Mr      h\       carrying       some       of       the      gas      from 

-le  s.-t   of  producers  to  this  hearth,   the  air  being 

Lgh  passages  in  the  regenerators  or  through  the 

nerators  themselves.     .1.  U  .  II. 


t'lirnaa  ;   Electric  mulling    inc],     II.  W.  Bixon, 

Philadelphia,   Pa,     U.S.   Pal    957,058,   May   :i.   1910. 

Tin-:  furnace,  for  smelting  /inc.  comprises  a  oasing,  wilh  ■ 

-oonduoting    refractory    lining,   and   is   provided    irith 

upper  and  low.-r  electrodes,  the  latter  constituting  the 
interior  bottom  of  the  furnace.  A  central  tube  of  reft 
ton  material  projects  through  tie-  bottom  of  the  casing, 
in!  extends  upwards  into  tic  furnace.  The  tube  is  closed 
at  its  upper  extremity,  and  is  provided  with  passages  which 
incline    upwards,   and    which    establish    communication 

between  the  interiors  of  the  furnace  and  tube  for  the 
!-i     age  of  EUC    vapour  through   the  tube  to  a   condenser 

attached  to  its  lower  end.     The  walls  of  the  portion  of  the 

tube  near  the  lower  electrode  are  made  solid,  in  ord.-r  to 

prevent  the  entrance  of  Blag  or  other  foreign  material. 
An  exit  pipe   is  arranged    in   the   top   pari    of  the  furnace 

above  fatu  upper  electrode,  for  withdrawing  certain  diluting 
ra  es.  A  hopper,  consisting  •  .t  two  compartments,  each 
provided    with    a    coined    closure,    is   arranged    to    project 

materia]  into  the  furnace,  each  closure  being  operated 
independently   of   the   other   and    being   provided    with 

locking  and  unlocking  means,  for  preventing  the  escape  "I 
gases  or  vapours  from  tin-  furnace  or  the  entrance  of  air 

during  the  charging  operation.      I',.  \. 

Tin-containing   material*:;     Process   for  On    extraction   of 

valuesfrom .     D.  M.  Levy,  Birmingham.     Eng.  Pat, 

9397,  Apr.  21,   1909. 
Tin;    material,    which    may    consist,    for    example,    of    tin 
smelting    products   and    residues   or   complex    tin    ores,    is 
smelted    in    a    blast,    or    rev  eil.erat.iry    furnace,    certain 
ipiantities  of  arsenic,  sulphur  and  iron   being  added  so  as 

lo  produce  a  suitable  matte-speiss  product.  This  product 
is  separated  from  the  slag  or  metallic  portion  and  removed 
to  a  converter  provided  with  suitable  i  onde  using  apparatus, 

where  it  is  subjected  U)  a  current  of  air.  steam  or  anv 
suitable  gaseous  mixture.  In  this  way  the  tin  oxide  is 
volatilised  and  condensed  together  with  the  arsenic  oxide, 
and  the  two  may  subsequently  !»*  separated  by  a  process 
of  sublimation,  the  former  being  left  as  a  residue  from 
which  the  metallic  tin  may  Ik-  obtained  by  any  known 
method.  The  residue  In  the  converter  obtained  as  above 
contains  anv  cobalt,  nickel,  copper,  gold  or  silver  originally 
present  in   the  charge-  I '.  A.  \V. 

Solder  fur  aluminium  <>r  alwntoiuin  nil"'/.     ('.  .1.   Bailey, 
Manchester.     Eng.  Pat.  9654,  April  2:!,  1909. 

TtiK  solder  is  prepared  by  first  melting  :\  parts  by  weight 
of  aluminium  and  immediately  adding  lti  parts  by  weight 
"f  /.inc.  and  after  thorough  mixing,  adding  one  part  by 
weight  of  antimony.  The  molten  mass  is  then  well 
Btirred  and,  if  required,  a  little  sal  ammoniac  is  added  to 
clarify  the  alloy.  Any  scum  or  dross  is  skimmed  off  and 
the  solder  cast  into  bars  or  strips.  In  use  the  solder  is 
melted  by  means  of  an  ordinary  blowpipe,  with  or  without 
a   llux.— F.  R. 

Zinc;   Extraction  of .     <'.  S.  Brand,  Troon,   Ayrshire. 

Eng.    Pat.   9955,   April   27,    1909. 

In  order  to  separate  the  vapours  of  lead  from  i  hose  -  -l  tini 
and  so  obtain  a  pur.-  metal  in  the  distillation  of  sine 
residues,  it  has  been  proposed  to  arrange  a  filter-bed  of 
refractory  material  at  the  retort  end  ol  the  condensing 
pipe.  In  the  reduction  of  zinc  ores  and  concenti 
however,  it  is  necessary  to  employ  a  higher  temperature, 
so  that  the  filter  in  this  position  would  soon  become 
choked.  For  this  purpose  therefore,  the  filter  is  pi 
entirely  within  the  retort,  towards  the  front,  so  that  it  is 
always  subjected  t"  a   sufficient   temperatun    to  prevent 

condensation  of  the  zinc  vap «.     The  filter  itself 

prises   a    container   <d   elliptical    cross-section,    which    is 
titt.-d  more  or  less  tightly  into  the  fn  the  retort 

b.-fore  the  insertion  of  the  condenser.  Tbi-  container  is 
provided  with  end  vt.ill-.  of  which  th.  front  wall  contains 
one  large  aperture  an- 1  that  a i  ilc  rear,  t  w..  -.mallei  ■  a 
In  this  way.  and  bv  placing  the  container  somewhat 
askew  in  tlie  retort,  a  well  is  formed  at  the  bottom,  in 
which    the    intercepted    metals    are    accumulated.     The 
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[root  aperture  sarvee  .1-  an  exit  for  the  zinc  vapours  and 
for  thr  insertion  oi  the  filtering  material,  generally  lumps 
.if  some  refractor;  substance  such  as  broken  clay  retorts. 
The  apertures  at  tin-  rear  form  an  entrance  for  the  vola- 
tilised zinc  ami  heavier  vapours  and  also  serve  for  the 
removal  "f  the  intercepted  lead,  in  a  molten  condition,  at 
the  eabse  of  the  reaction.    C.  A.  W. 

Iron  or  steel  ;  Pnm  u  lor  tin  production  of (fired  from 

iron  orr.  W.  A.  Hargreaves,  WoodviBe,  S.  Australia, 
Bng.  Pat,  18,349,  Aug.  9,  1909. 
T11  k  ore,  preferably  composed  mainly  oi  iron  sesquioxidej 
is  ground  and  screened  to  thr  necessary  degree  of  fineness) 
the  in. it. rial  passing  through  an  18-mesh  sieve  and  retained 
by  a  90-mesn  sieve  being  employed.  With  an  ore  of 
greater  fineness,  tin-  subsequent  reaction  might  be  too 
violent,  but,  should  an  extra  heat  be  required,  a  certain 
proportion  of  the  finer  product  may  be  mixed  with  the 
coarser  ore.  The  ground  ore,  after  thorough  drying,  is 
mixed  with  a  sufficient  quantity  of  powdered  aluminium 
of  about  the  same  degree  of  fineness,  and,  in  certain  cases, 
as  in  casting  or  welding  operations,  with  a  certain  amount 
of  metallic  iron  or  steel  As  an  example,  the  proportions  : 
on.  H2  ;  aluminium,  20  and  iron  turnings,  IS  per  cent, 
may  Ik-  taken.  The  mixture  having  been  placed  in  a 
crucible,  the  reaction  is  started  in  the  ordinary  manner 
by  means  of  a  fuse  of  powdered  aluminum  and  barium 
peroxide.  In  order  to  obtain  a  steel  of  a  given  class, 
ferromanganese,  spiegeleisen  or  iron  containing  the  neces- 
sary amount  of  carbon  may  be  added  before  or  during 
the  operation.  (Reference  is  directed  to  Bng.  Pat-. 
27,626  of  1896,  22.294  of  19o2.  28.757  of  1904.  and  788 
and  28,361  of  1906  ;  this  J.,  1903,  1051  j  1907.  154). 

— C.  A.  W. 

Iron    on*  .      1'rocess    for    cleaning .     E.     F.    Goltraf, 

St  Louis,  Ma     I  .S.  Pat.  957,167,  May  3,  1910. 

[BOH  ores  mixed  with  a  moist  clayey  gangue  arc  heated 
so  as  to  expel  moisture  and  volatile  matter  and  to  render 
the  gBUgue  easily  separable  from  the  ore,  and  are  then 
subjected  to  a  '  tumbling  '"  action,  whereby  the  gangue 
is  shaken  loose  and  pulverised,  so  that  it  can  be  subse- 
quently readily  removed  by  means  of  a  strong  gaseous 
blast. — A.  S. 

1  h:  or  other  comminuted  tolid  matter ;  Means  for  separating 

pnlnrisid from    liquid.      A.   J.   Arbuckle   and    A. 

Osborne,  Johannesburg.      Eng.    Pat.    24,402,    Oct.    23, 
1909. 

T'HEap|>araUis  i.-  more  particularly  intended  for  separating 
the  solid  constituents  of  sHmee  from  the  water  01  solvent 
solution.  The  separating  vessel  may  take  the  form  of  an 
inverted  cone  supported  on  three  uprights,  or  it  may  be 
cylindrical,  but  in  the  latter  case  it  is  preferably  con- 
structed with  a  conical  bottom.  The  interior  of  the 
conical  vessel  is  divided  into  floors  by  means  of  segmental 
plates  supported  on  radial  bars.  These  bars,  of  L-secthmf, 
are  riveted  at  the  outer  ends  to  the  inside  of  the  tank, 
the  inner  ends  on  any  Boor  being  clumped  together  so 
that  they  form  a  complete  ring  and  mutually  support  one 
another.  Km  the  additional  support  of  the  segmental 
plates,  horizontal  cross-pieces  are  laid  between  any  two 
of  the  radial  bars,  and  on  these  cross-pieces  the  metal 
plate-,  or  suitably  shaped  wooden  pieces,  are  fixed.  In 
each  floor  radial  slots  or  passages  are  provided,  a  slot 
being  contrived  between  any  two  segments  by  slightly 
separating  the  adjacent  radial  supports.  These  -lots  in 
the  several  tiers  are  arranged  "iic-  above  another  from  the 
top  to  the  bottom  of  the  v i  .--el,  so  that  an  unobstructed 
passage  for  the  settling  solids  is  obtained  ;  the  widths  of 
the  passages,  moreover,  increase  from  floor  to  floor,  the 
wiihst  one-  being  found  at  tin  bottom.  Radial  scraper 
bars  are  provided  on  each  floor,  these  scrapers  being 
rotated  by  means  of  a  shaft  which  passes  up  tin  centre 
of  the  apparatus  and  which  i-  driven  by  a  horizontal  shaft 
and  bevel  wheels  at  the  bottom.  The  shaft  itself  is  sur- 
rounded by  a  vertical  feed-pipe  constructed  in  telescopic 
Motions  and  provided  with  holes  at  the  different  levels 
for  the  passage  of  the  scraper-bars,  the  pipe  in  this  way 


being  carried  round  with  the  shaft.  In  the  working  of  tl 
apparatus,  the  pulp  is  delivered  at  the  top  of  the  (so 
pipe  and.  passing  down  below  the  level  of  the  battoi 
floor,  is  deflected  by  an  interior  cone  on  to  the  siilcs  of  tl 
apparatus.  As  the  liquid  ascends,  the  solids  are  deposit* 
on  the  several  floors,  whence  they  are  removed  by  tl, 
scrapers  and  carried  down  through  the  slot-.  The  ma  ten 
accumulating  at  the  bottom  is  forced  through  outlets  1 
means  of  spirally  disposed  arms  rotating  on  the  verba 
shaft.  Meanwhile  the  clear  liquid  rises  in  the  apparati 
and  is  finally  carried  away  by  means  of  an  overflow  at  tl 
top.  When  larger,  cylindrical,  vessels  are  employe 
an  increased  number  of  slots,  not  always  radially  arrange 
is  provided.  The  scraper  bars  moreover  arc  fixed  D 
several  vertical  shafts  disposed  so  that  the  paths  . 
adjacent  scrapers  overlap. — C.  A.  W. 

[Dt-waierintj  or.  i>nli>-\  Tank*  or  risseh  for  xrparatn 
comminuted  ",,lii!  matter,  such  as  pulverised  on.  fro 
liquids.  A.  .1.  Arbuckle,  Johannesburg.  Eng.  Pa 
24,403,  Oct.  23,  1909. 
The  apparatus  consists  essentially  of  a  series  of  invert* 
truncated  conical  vessels,  arranged  concentrically  witlu 
an  outer  containing  vessel,  and  having  their  upper  cm 
in  the  same  plane.  The  cones  are  maintained,  by  suitah 
means,  at  equal  distances  from  one  another,  thus  formin 
a  series  of  conical  annular  spaces,  in  conjunction  with 
clear  central  passage  or  duct  formed  by  the  truncate 
ends.  The  ore  pulp  is  fed  into  the  central  passage  an 
flows  upwards  between  the  cones,  upon  the  surface  1 
which  the  solid  matter  becomes  deposited,  the  c  I. 
liquid  overflowing  into  a  collar-launder  fixed  to  the  rii 
of  the  containing  vessel.  If  desired  a  series  of  opposite! 
disposed,  or  upright,  cones  may  be  also  arranged  concei 
trically  between  the  outermost  inverted  eone  and  the  side 
of  the  containing  tank.  The  central  vertical  passaj. 
may  be  cither  cylindrical  or  tapering  upwards  accordk 
to  whither  the  lower  open  ends  of  the  cones  are  cepm 
or  graduated  in  size.  The  settling  surfaces  of  the  OOJH 
which  may  be  provided  with  slots  or  passages  to  ausii 
in  breaking  up  the  ascending  current  of  ore  pulp,  ai 
formed  at  an  angle  of  about  b0°  to  the  horizontal,  so  tin 
the  accumulated  solids  ultimately  fall  by  gravity  to  tl 
bottom  of  the  containing  vessel,  from  which  they  at 
subsequently  removed. — F.  R. 

Mituls  in  solution  .  Process  of  separating .   W.  S.  Gati 

and  11.  H.  Dow.  .Midland.  Mich.,  Assignors  to  Tl 
Ontario  Nickel  Co.,  Ltd.,  Worthington,  Canada.  D.I 
Pat.  966,763,  May  3,   1910. 

A    roiniuN    of    a    solution    containing    nun.    copper,   an 
nickel  is  treated  with  a  reagent  capable  of  producing 
less   soluble   precipitate   with   iron  than   with  copper  an 
nickel.     'The    iron    precipitate   (e.g.,   ferric    hydroxide) 
removed  and  agitated  with  another  portion  of  the  origini 
solution  until  it  is  practically  free  from   the  copp 
nickel  compounds  (e.g.,  hydroxides  and  liasie    carbonate 
present.      After  again  removing  the  precipitate,  the  Boll 
lion  is  added  to  another  portion  of  the  original  solution,  t 
which    the    reagent    is    being   added    as   described    above 
The  copper-nickel  solution,  after  removal  of  the  iron. 
treated  with  a  reagent  capable  of  producing  a  less  solid* 
precipitate  with  copper  than  with  nickel,  and  the  precipttat 
is  purified  in  a  similar  manner. — A.  IS. 

Metallic  slimes  :    Process  for  treating .     J.  Dunstos 

Dollar   Hay,  Mich.     U.S.  l'at.  956,800,  May  3,  1910 

liiei'KK  slimes  arc  agitated  with  an  emulsion  of  k< 

an  aqueous  solution  of  sodium  nitrate,  and  sulphuric  aiii 

and  the  portion  which  floats  is  collected. — A.  8. 

Metalliferous  substances  :    Process  for  tin    desulphv 

inn/  agglomertUion  <>\  finely-divided- .     Mctallurgiscl 

Ges.  A.-0.     Ger.  Pat.  218,372,  Dec.  5,  1907.     Additn 

to  Ger.  Pat.  204,082,  July  30,  1907. 

Ac ciihdimi  to  the  main  patent,  the  material.  ».</..  copp 

sulphide  cue.  was  carried  on  a  grating  through  an  ignitm 

zone,  a  current  of  air  being  also  passed  through  the  ma* 
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.ni    | ut t ,  iii    i.i.i      i..    i    rational   and   coou 
lathod  of  carrying  out   the  process.   The  on'  is  charged 
,1    receptacles   carried    mi    an   .-mill's.-    band. 
i-ia.l.  -  1 1 1 . i \    l«    mi  unli'd  mi    Hint    lliey     can     bo 
It,, I,  or    tlicj     hi. iy    I'n   fixed    lirmlj     to    'In-    suppot 
ml     ill,'     whole    mounted     so     .i»     to     rotate     around 
Tlir  device  use, I  I,, i  igniting  the  charge 
.  placed   Utw'.n   thr  ui •   .--ii |H'I\    I'm I  and   thu   wind-box 
.iinifhing  Ii"   -in  blast.       \  liopjier  is  provided  from  which 
protecting  layci  ol  limestone  in  spread  over  the  charge, 
ml  there  is  also  a  device  foi  breaking  the  lumps  oi  sintered 
\   S. 

upper  from    wasti    liifiiora    imxtuerd    m    pickling    metals ; 

-  .!»./  irpjmrillus  fin    neoii  ring  A.   ll.ipfcrt, 

\\.«  kliiin     Ih-i     Halve,    tiermany.     Eng.     l'at.     10,352, 

1,    190!). 

Pal.  102,338  nf  1909  ;  thin  J.,  I«09,  1205.     T.  P.  Ii. 

upper  matte  and  ore*;    Process  of  treating  impure  . 

H     Maschmcycr,   Assignor   to    Usine  de   Dcsargentation 
Mum..    Hoboken,    llclgiuin.     U.S.    Pat.    057,231, 
Id.   1010. 
•ii.  Rng.  Pat.  10,585  ..I  tf.08  :  this  J..  1909,  527.— T.  F.  1$. 

and    olhrr  ores  ;      Trcnttmul    <>/ .      Ore 

Miration   (1905),  1.1.1  l'r.    Pat.   409.291.  .Nov.   4, 
1900. 

g.  Pat.  16,007  ..I  1908  :  litis  J.,  1910,  30.— T.  F.  B. 

'nw.-    Places*  for  I  hi    production  of  iluctiU   i 1<  elm  h/ln 
Ungbein-Pfanhauser-Werkc,A.-(i..  Leipzig-Scllcrhausen, 
lany.      Eng,    Pat.    24.841,    Oct.    28,    1909.      Under 
Int.  Oonv.,  Nov.  3,  1908. 

•  ii.  Ki.  Pai.  107,889  of  1909  :  this  J.,  1910,  630.— T.  F.  15. 

.   of   mating   hardened  H.   dc    Nolly. 

\— ii;m,i-  tn  t'nmp.  ilis   Forges  it    Aciorics  de  la   Marine 

•  t    d'Homecourt .    St.     diamond.     Franco.      U.S.     Pat. 

May    10,    1910. 

:   Pa*.  25,742  of  1907  ;  this  .1..  P.  us.  944.— T.  F.  B. 

Iro*  ;     Process    for    making        -    .      International     Metal 
Product*  Co.     Pr.  Pat.   109,531.  Nov.  23,  1900. 

Pats.  940.784  and  940.785  of  1909  ;   this  J.,  1010, 
219.— T.  F.  15. 

■  ■'  carboniferous   rarths  ;     Process   of   treating   . 

\     \    Lockwood,   London.      U.S.   Pat.  9511.77:1.   Maj    3, 
1910. 

I    Pats.  26.26-1  of  l!N)8  nnd  sjs;  ..I   1909;    this  J., 
1910,  95.     T.  F.  B. 

olhcrsolid  mill  riot :  Minns  torsi  paroling  pulvt  ruli  ni 
iinm   liquids.     A.    J.    Arbuckle   and    A.    Osborne. 
ft.  Pat.   108,960,  Nov.   II,  1900. 
Sri  Em;.  Pat.  24.402  ol   1909;    preceding.     T.  F.  B. 

Vtpswating    pnlnrised    <olids,    xuch    us    potedcred   ore,    from 

luptid.  ;     Vats,  resenryirs,  <r  ether  receptacles   ruitabU    for 

— .     A.  J.  Arbuckle.     Ft.  i'al    108.906,  Nov.  11, 1909. 

Su  Eng.  Pat.  24,403  of  1909;    preceding.     T.  F.  B. 

Tin;  Apparatus  for  reducing —         H.  \V.  Scott,  London. 
I    -     Pal.  967,111,   May  :t.    19101 

.    Pat.  12,642  if  1908  ;  this  J.,  1909,  714.     T.  F.  B. 

f  uruacis  ;    Begem  rat  ivc,  reheating .     F.  K.  Siemens. 

Kr.  Pat.  409,050,  Nov.  26,  1909. 
So  Eng.  rat.  23,534  of  1909;    preceding.— T.  F.  B. 

Z-tparatiiuj  day,  dimes,  minimi*,  unit  tin  like.      Eng.  Pats. 
0671  ami  9672.     Set  I. 


XI.     ELECTRO-CHEMISTRY. 

Id  iiiiiiililtm    pint'*  :       I    input  jiiithml  ni  pn  paring  l<ml 

Ini  meant  .»/  phosphoric  acid  and  phosphates,    l\  Pi    hi  i 

/,    Elektrot -Im-iii.,  1910,  16,  366     367, 
The  large   unprepared   lead   plates  are  all   tiisi   ,,\i.lise.l 
to   form   a   coating  of  lead    monoxide   by   making   them 

, |e«  in   the  electrolysis  of  a    I"  j mi   cent,   solution  "t 

odium  phosphate  at  su   t     between  cathodt     of  thi   same 
H  ..      Tin-   E.M.F.  is  allowed  to  rise  during  thi    process 
from  -■-  to  nut   more  than  2-6  rotte.     ifter  24     86  how 
the  plates  are  covered  with  ..  firm  ooatmg  of  lead  monoxide. 
This  is  then   reduced   to   spongy  lead    by  electrolysi     oi 

..  .  .ill.-. I   a.  .n inula t.. I  a.  id  (sp.   gr.    1'18)  at    .....in  I. -in|.    I  I 

inre  iiith  I  amp,  per  sq.  dcm.  until  hydrogen  is  evol 
The  plates  are  then  washed  foi    12  hours  and  on  half  of 
them  the  coating  is  oxidised  to  bad  peroxide,  by  making 

them  a  lodes  in  a  similar  electrolysis  of  a   i e  dilute 

acid  (ap.  gr,  1-09).  An  uninterrupted enrrentoi  lamp. pot 
s.|.  ii.-in.  niiisi  i»-  pass  .1  until  oxygen  is  Eieely  evolved. 
The  reduction  requires  about  as  long  as  the  formation 
of  the  original  coating,  the  oxidation  about  twice  as  long, 
the  whole  process  baking    I     5  .lavs.     H    11.  P.  • 

/  leciroU/tis  of  alkali  bromides,  and  tin  delay  in  thi  reparation 
iif    halogens    at    thi    anode.     Focrster    and    lamasaki. 

Set   VII. 

Electrolytic  oxidation  ../  sulphurous  acid  in  aqueoui  tohtfion. 
Fischer  and   D.-linai.-el.     Si i    VII. 


.1/.  rcury     cathode 


ni  piil     electro-analysis.     Kiml.-v. 
Su    .Will. 

P  VI   IA   IS. 

I  Jul  nihil  a  cells.   .1.  R.  Williams.  II.  W    and   B.   Bradley, 
Sheffield.     Eng.   Pat.  9796,  April  24,    1909. 

Tin.  electrolytic  cell  comprises  anodes  formed  in  p- 
provided  with  connecting  pieces  which  lie  across  per- 
forated partitions  extending  along  the  cell.  Each  cathode 
is  disposed  between  a  pair  oi  anode  surfaces,  the  cathodes 
being  provided  with  lugs  by  means  of  which  they  are 
suspended  from  an  electrically-connected  member.  The 
cathodes  are  also  provided  with  edge-shields  to  prevent 
leathering  at   these  points. — B.  N. 

Electrodes;  Carton-  for  galvanic  elements.  S.  Benko, 
Budapest,  Eungary.  Eng.  Pat.  I  L'.f.TT.  May  28,  1909. 
Tin--,  electrolyte  of  depolarising  gas,  or  a  mixture  >if  these, 
.-  pressed  through  the  pores  of  the  carbon  electrode, 
the  latter  li-ing  surrounded  by  a  frame,  oi  the  like,  con- 
sisting of  metal,  or  a  mixture  of  metal  and  carbon,  so  that 
the  fluid  or  ".as  ..r  mixture  of  these,  flowing  under  the 
,M  lion  of  pressure  or  suction,  can  only  force  it-  way  through 
the  i«iii  of  the  electrode  which  is  surrounded  by  the  frame. 
Severs]  methods  are  described  for  securing  the  edges 
..I  the  carbon  to  the  metal  frame.  Thus,  the  part  to  be 
attached  to  the  metal  may  l»-  subjected  to  the  action 
of  the  vapour  ..f  a  metal,  oi  saturated  with  a  salt  of  the 
impregnating  metal,  and  the  latter  separated  in  a  gali 
bath.  In  an  alternative  method,  carbon  powdei 
-iKaiii.-ally  coated  with  metal,  or  mixed  «itlt  metal 
|i,i».lcr,  the  pait  forming  the  frame  being  constructed 
..I  ihis  mixture,  oi  carbon  powder  may  be  sprinkled  into 
molten  metal  with  continuous  stirring  during  cooling, 
so  as  to  obtain  a  mixture  oi  i  arbon  and  mi  lal  in  the  form 
of  a  sand-like  powder.—  B.  N. 

s,,„ndnni->>iiitir>i  plates  .   Process  for  tk*  preparationof . 

P    A.   P..  Wright,  develand,  Ohio.     U.S.   Pat.  956.919, 

May  3.  1910. 
Two   series  of  lead    plates  are   immersed   in   a   sin; 

.  ,.,Ki...  each  ing  connected  in  parallel,  and  an 

electric  current  is  passed  through  the  plates  and  electrolyte 
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in  one  direction.  The  electrolyte  contain-  sulphuric  arid, 
and  an  oxidising  substance  in  such  amount  thai  the 
cathode  plates  are  unaffected  during  tin-  passage  of  the 
current,  which  is  contained  until  the  desired  quantity 
of  lead  peroxide  is  formed  on  the  anodes.  The  current 
is  than  reversed,  until  tin  lead  peroxide  previously  formed 
is  reduced  to  spang]  Lead,  ami  until  the  required  amount 
of  lead  peroxide  is  produced  upon  the  plates  formerly 
una tlti  ted. — B.  hi 

puritan-  :    CeOmWned  electric  arc  or  rtsislnnct   and  induction 

.     .1.   H.   Reid.  Newark,   N.J.     U.S.   Pat.   056.544, 

May  3.   1910. 

The  furnace  is  provided  with  electrodes,  and  means 
for  passing  a  current  through  them  from  an  external 
:ource.  A  suspended  annular  induction  heating  coil  is 
adapted  to  he  lowered  into  the  charge  between  the  elec- 
trodes, means  being  provided  for  circulating  a  cooling 
medium  around  the  interior  of  the  coil,  and  a  heating 
current  is  thus  induced  independently  of  thai  passing 
through  the  electrodes. — B.  N. 

Electrolysis  of  aqueous  solution*  ;   Processes  and  apparatus 

for  continuous  .     O.   Imray.   London.     From    Son. 

of  Chem.  Industry  in  Basle,  Basle.  Eng.  Tat.  25,118, 
Nov.  1.  1909. 

See  Fi.  Pat.  408,5fi5  of  1909  :   this  J..  1910,  638.— T.  F.  B. 

Insulating  compound  :   Refractory  waterproof .     \Y.  H. 

Wright  and  J.  Hoffman.  Schenectady,  Assignors  to 
Ceneral  Electric  Co..  New  York.  U.S.  Pat.  956,870, 
May  3.   1910. 

See  Eng.  Pat.  25,853  of  1903;  this  J.,  1904,  1034.— T.  F.B. 

Electrical  conductor  for  illuminating  jnirposcs.     U.S.  Pat. 
955,273.     See  II  b. 


Electrolytic  production  of  salt  solutions.     Eng.  Pat.  20,192. 
See  VII. 

Purifying  mil/  or  greasy  ualer  or  condensed  steam  by  dec- 
tricily.     Eng.  Pal.  26,477.     See  XIXb. 
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Linseed    oil    untl  lacquer   "it;    Flock    formation    in — — . 
J.  ftertkom.     Chem.-Zeit,,  1910,  34,  462—463. 

The  Roccnlation  of  linseed  oils  in  the  boiling  process  is 
not  always  due  to  the  presence  of  carbohydrates  or 
proteins  from  the  seed,  bat  is  often  caused  by  adultera- 
tion with  a  tatty  acid  glyceride,  which  polymerises  at  a 
temperature  of  240°-  260°  ('..  yielding  insoluble  gelatinous 
products.  When  the  polymerisation  sets  in,  linseed  oil  is 
enclosed  in  the  solidifying  jelly,  but  on  further  heating 
and  stirring,  the  jelly  suddenly  breaks,  and  spongy,  slimy 
Hakes  separate.  These  flakes  rapidly  harden  in  the 
presence  of  air  in  the  blowing  process  and  frequently 
ignite  spontaneously,  causing  explosions  and  fires  in  the 
boiler.  Chief  among  the  adulterating  oils  in  question,  are 
Chinese  wood  oil  and  candlenui  oil.  Genuine,  pure,  but 
•  thin,"  linseed  oik  Bhofl  do  apparent  gelatinisation,  but 
skins  and  Hakes,  which  lead  to  explosions,  may  !»■  formed. 
The  phenomenon  in  this  case  diners  from  that  observed 
with  an  adulterated  oil.  in  that  the  oil  becomct  brown  or 

black  and  pitchy  and  yields  a  useless  product.  Normal 
Unseed  oQs  containing  even  a  few  tenths  of  a  pel  tent,  of 
wood  oil  gelatinise  on  heating  to  240'  ('..  but  remain  pale 
in  colour,  and  the  odour  of  the  wood  oil  is  pronounced. 
Certain  treated,  quick-drying  train  oils  behave  in  linseed 
oil  in  the  same  manner  as  wood  oil ;  these  also  arc  recog- 
nised by  theii  odour  on  heating.  Only  the  "  thin  " 
qualities  of  linseed  oil  arc  liable  to  this  adulteration,  since 


the-   adulterating   oils  are   far   more    viscous  than    iicirm.i 
linseed    oil.     The    phenomena    of    gelatinisation    are    no 
necessarily    caused    by    deliberate    adulteration  ;   they  ar 
produced,   for  instance,  if  a   barrel  or  vessel,  bavin 
tained   wood  oil.   is  subsequently  used  for  linseed  oil.      Ii 
practice-  the  danger  of  spontaneous  ignition  in  blowing  i 
avoided  by  heating  the  oil  for  a  long  time  at   150 
allowing  the  polymerised   Hakes  to  settle,  and    dee  antim 
off  the  clear  oil  before  blowing.     The    polymerised  residu 
are  worked  up  separately  for  oil-lacquers,  for    which  tin 
arc  s  id  to  be  eminently  suitable. — J.  F.  B. 


Chinese   icood  oil;  Constants  of .     A.     KreikenhWB 

J.  Ind.  Eng.  Chem..  1920,  2,  205—208. 

It  is  customary  to  group  both  Chinese  and  Japanese  woo. 
oils  under  the  name  of  *'  tune  ceil."  but  according  to  tie 
author  the  two  products  are  quite  distinct  and  thti 
analytical  values  ought  to  lie  separately  recorded.  Th 
following  results  were  obtained  with  average  samples  c 
commercial  shipments  of  Chinese  wood  oil  during  t« 
years  and  they  indicate  the  uniformity  of  this  product 
In  each  case  the-  samples  were  kept  before  analysis  in  tight! 
closed  vessels  in  a  dark  coed  place,  some  of  the  analyse 
being  made  a  year  later  and  others  immediately  aftc 
receipt  of  the  consignment.  The  values  given  by  1' 
samples  were  as  follows  :• — Sp.  gr.  at  15"5°  C.  09416  t 
0-9454  (usual  figure.  0-941);  acid  value,  1-7  tee  7  1 
saponification  value,  189-8  to  191-8  ;  and  iodine  vain 
(Hiihl).  169  to  172-6.  Age  had  practically  no  effect  upcn 
the  iodine  value.  In  most  cases  the  absorption  of  iodu) 
from  Htibl's  solution  was  complete  in  4  hours.  (Tie 
Hanus  method  was  not  applicable  to  Chinese  wood  oi 
the  results  yielded  by  it  ranging  from  188-9  to  210-8.) 

— C.  A  M 


Cocoanut  oil;    By-products  obtained  in  th    purification  c 

.     Composition  of  the  essential  oil  from  cocoanut  oil 

A.  Haller  and  A.   Lassieur.     Comptes  rend.,  1910,  15( 
1013—1019. 

Crude  cocoanut  oil  owes  its  peculiar  odour  to  the  j 
of    a    small    amount    of    an    essential    oil.     The    priucip 
constituents  of  this  oil  are  methylheptyl  and  methyluonj 
ketones.     A  small  amount  of  an  aldehyde  is  also  preseni 
The  oil    therefore    resembles  oil  of    rue  (Ruin  arm 
L'nder  the-  action   of  hydrogen  at    25o — :ii;o     C.   in  th 
presence  of  nickel,   methylnonyl   ketone  yields  e 
carbon.  CgH,>n,  a'i'l  a  pinacoline,  Ci.J3.ll0.     Ihe  hydn 
carbon  boils  at  150° — 155'  C.  at  760  mm.     The   pinaeolin 
melts  at  27    ('..  and  gives  an  oxime  boiling  at  233° — 237    I 
at  15  mm.,  and  a  semicarbazone,  m.  pt.  225c — 227    ( • 

F.  eSllDN. 


Otolcsttrol  ijrotip ;   Investigations   in  the .      VII.     Th 

phytostcrol  Irani  walnut  oil.  A  Mcnozzi  and  A.  Moroanh 
Atti  R.  Aecad.  dei  Lincei,  Konia.  1910  [5J,  19,  I..  187 
192.     (hem.  Zentr.,   1910.  1,  1777—1778. 

100  Kii.os.  of  walnuts  yielded  3N-4  kilos,  of  kernels,  fmi 
which,  by  extraction  with  ether.  23-2  kilos,  of  oil  »'' 
obtained.  1000  guns,  of  the  oil  yielded  2-6  grins,  of  un 
sapopi  liable-  matter,  from  which  by  repeated  crystallisation! 
a  phvtoslerol  was  isolated  containing  1  mo!,  of  water  e 
crystallisation,  and  having  the  m.  pt.  13S  ('..  and  rotatoi 
power      ,i\tl  33-76°.      After   drying,    the   componn 

contained  K:t-77  per  cent,  of  carbon  and  11-NS  per  cent.  I 
hydrogen.  The  molecular  weight  of  the  hydrate,  a 
determined  cryoscopically  in  naphthalene,  was  found  I 
be  394.  Ciyslallogeaphie-ally.  th'-  phytosterol  agrees  wii 
that  obtained  ley  Miigge  from  cottonseed  oil  ('/..  lute' 
Nahr.    Cenussm.,    1,    45).     The-    acetate    forms   prismati 

needleB  melting  at  121  C,  with  nj  'J  =  —40-48°,  and  cor 
tabling  81-19  per  cent,  of  carbon  and  11-43  ]"-r  cent  i 
hydrogen.  The  formate,  benzoate,  saUcylate,  dibronic 
acetate,  and  the  dihydro-derivative  and  its  acetate  are  all- 
described. — A.  8. 


Vol.  XXIX..  No.  II.] 


Q     XIII — PAINTS;    PIGMENTS;    VARNISHES;    RESINS 


708 


ilomnil  Synthesis  of  tymmetrical  A    Gi 

Iter..  1010,  43.  1288     1291. 

Hitiiii.i"       only       unsymmet  rical        i.-mnnoglyceridi 

I  II  0R<  II  OH).CH,OH.  huve  been  synthesised."  but   tin 

uith.n   lvi«  no«    i Tip ii .i I   symmetrical    i-monoglyceridi 

,  H  OB  l  H  I  'i:    I  H  I  'II      bj    the    eate  ilieatio  i    of    «..«' 

di  ohlorhydrin,  and  the   removal  of  the  chlorine  from   the 

chloro-derivativc  by  the  action  "f  Bilver  nitrite  (see   Bit.. 

'     40.    1795;    1 909,    42,    3748).     The    proration    of 

in. hi.  J  mi  in    and     j-monopalmitin    by    this    method    is 

rilx-d       t-Monolaurin     crystallises      in      small     white 

lies  having  a  silky  lustre.     The  crystals  sinter  at  58    < 

melt  tn  i\  clear  liquid  at  01    C.  :  after  they  have  been 

gome  time,  the  melting   point   falls  to  67-5    C. 

molaurin  melts  at  59   ('.  according  to  Kraffl  :  at  .~>23C. 

ilding  tn  Griin  and   von  Skopnik.     Only  the    S-com- 

md  forms  a  phenylurethanc  (m.  pt    T  l    C.)  on  treatment 

with      phcnvlisot  vallate        1-Monopalmitin      forms      white 

leaflets,  which  melt  at  74    C.  when  freshly  prepared    and 

after  several   months.     a-Monopalmitin  melts 

i  cording  to  Krafft :  at  65°  C.according  to  Guth. 

—A.  S. 

Abnormal  on    ol .     (i.    Buchner. 

Z.  otTentl.     Chem.,   1910,   16.   128—130. 

Two  samples  of  East  African  beeswax,  examined  by  the 

author  gave  the  following  results  •     Acid  value,  19-98  and 

ponitication     value.     S1-U7    ami     S7-N7  :     ratio: 

ml  3-1  ;  and  m.  pt.  (one  sample),  65-5   C.     Glycerides 

present  in  traces.     It  was  concluded  thai  these  wi  n 

pure  waxes    in  which,  whilst  the  acid  value  was  normal, 

then-    were    variations  from   the  normal    figures    in    the 

ol   the  saponifiable  and  unsaponif.able  portions. 

ant  of  alcohols  in  the  second  wax  determined  by 

id   was  46-42    -46-89  per  cent.,   whilst   the 

>ns  amounted  to  1708 — 17-12  per  cent.     Tins'' 

-  had  mini   points  of  resemblance  with  the  Indian 

Ghedda  wax  (this  J.,  1905,  154).— C.  A.  M. 

lelilln    «vij- ;   Examination  of .     R.   F.   Hare  and 

I     P    Bji  rregaard.     J.  In.l.  Eng.  Chem..  1910,  2.  203— 

106. 

This  wax  occurs  as  a  deposit  upon  thi  of  a  plant 

nc  wild  in  dry  situations  in  North  Mexico  anil  South 

Tin'    plant     (probablj     /  antisyphilitica) 

•    med  Candelilla  by  the  Mexicans.     The  wax  separated 

by  treatment  with  hot  water  was   a  dark 

e,   which  when   freed   from   fragments  of 

bark  and  other  impurities  by  solution,  first  in  chloroform 

unl  then  in  hot  absolute  alcohol  aud  90  per  cent,  benzol, 

me  pale  greyish-yellow  in  colour.     The  yield  was  about 

nt.  of  the  partially  dried  plants.     The  wax  was 

harder  ami  more  brittle  than  beeswax,  bul  not  so  hard  or 

brittle  as  camauba  wax.     It  was  readily  soluble  in  all  the 

1  solvents  when  hot,  and  the  solutions,  on  < ling, 

_>  latinous     jiomade-likc     masses.     Tin-     sampli 

c  intained   0-64   per  rent,   of  ash  consisting  of 

practii  allv     pure     calcium     carbonate.     The     following 

ytical  values   were   obtained: — Sp.   gr.   at    15°/15°C., 

»25:  m.  pt,  67    -68c  C.  :  Bohdifying  point,  64-5    0. ; 

aci,l  value.  12-4  (on  ash-free  substance,  174  i;  saponifica- 

value,  64-9  (on  ash-free  substance,  84-1 1  :  iodine  value, 

sh-frec  substance,  33-6)  :  unsaponitiable  matter. 

'.'117  (on  ash-free  substance,  84-2)  per  cent.  ;  fatty  ai 

•i-57  per  cent.:  and  refractive  index.   1-4555  at   71-5°  C. 

The  wax  aeids  were  dark  brown  in  colour,  softer  than  the 

original  wax,  and  free  from  ash.     The  unsaponifiable  matter 

became  soft  at  about   75     ( '..   but  did  not  flow  even  at 

12"'    C     It   gave   the   Liebermann-Storch  reaction.     The 

dried  and  filtered  commercial  wax  was  found  to  contain 

0  per  cent,  of  carbon  and  12-69  per  cent,  of  hydrogi 
and  had  thus  a  similar  composition  to  the  sugar-cane  wax 

lined  bj  llumas  (C=S1  per  cent.  :  H  =  14-iii  per  cent 
It   is  probable   that  candelilla   wax  is  a   mixture   of   an 
alcohol,  an  ester  and  some  free  fatty  acid.     Attempt - 
acetylate    the    unsaponifiable    matter,    however,    by    the 
Benedikt-Lewkuwitseh    method   gave   negative    results. 

— C.  A.  M. 


Influence  of  solvents  on   drying  of  linseed  oil.     Pownej 

\lll 

Detecting  palm-kernel  and  cocoanut  oils  u<  butter  and  turd, 
and  of  lard  in  butter.     Ew.  \\\\ 

Detecting  i  h„ih  r  and  lard.     Fendlei      8« 

XIXi. 

Chloro-derivatives    o\    ethant    and   ethylent  ■     for 

cellulose  acetati .  fat  i,  n  tins,  etc      CL  m<  at  and  B 
See  XX. 

1'ati  \  r- 

Qlyctrin ;     Method    and     apparatus     for    use     theri 

for  tht    •  ttraction   "I  crutU from  tl»    salt   produced 

during  tin  concentration  of  soap  or  other  It/*-  Level 
Brothers,  Ltd..  Port  Sunlight,  and  A.  C.  Edwards, 
Brussels.  Eng.  Pnt.  14,760,  June  23,  1009. 
Tin:  soap  lye,  etc.,  is  concentrated  in  an  evaporatoi  con- 
taining two  or  more  chambi  rs,  and  the  mother  liquor 
from  tin-  first  of  these  is  madi  to  pass  through  the  precipi- 
tated salt  which  has  been  discharged  from  the  second 
chamber      and      t  hence      into      I  ond     chaml  er. 

As  it  is  already  practically  saturated  with  salt 
it  will  not  dissolve  any  more,  but  will  extract  the  glycerin 
which  is  adherent  to  the  salt  discharged  from  the  second 
chamber.  The  same  process  may  be  repeated  with  the 
succeeding  chambers  when  present,  whilst  the  erode 
glycerin  from  the  last  evaporating  chamber  may  be  made 
to  pass  tluoueh  the  salt  which  has  been  discharged  from 
tint  ehamlier.  so  that  simultaneously  it  leans  behind  any 
it  canies  and  washes  any  adherent  glycerin  from  the 
discharged  salt. — C.  A.  M. 

Shaving  cream  which  the.?  not  attack  thi   skin  .   Process  of 

making  a .     J.  Ltitje.     Fr.  Pat.  409,621,  Nov.  2X 

1909.     Under  Int.  Coin..  Nov.  24.  1908. 

SEEGer.  Pat.  216,250  of  1008  :  this  J.,  1909,  1314— T.  F.  B. 

Extraction  of  nine.  qelatin  and  /a/.«  from  bones  and   - 
Eng.  Pat.   10,616,     Set    XV. 
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Pigmt  nt-i  "l<m,  erent  

applicabilit 
as    artists     colou  -.     E.     Tauber.     Farbenzeit.,     1910, 
1330  and   13s2.     Chcni.-Zcit..   1910;  34.   Rep.,  244. 

The  author  has  compared  the  fastness  of  a  large  numb  r 
of  pigments  in  the  form  of  water  colours  and  oil  colours. 
til  yellow  colours.  Naples  Yellow.  Cadmium  Yellow. 
ochre  are  unobjectionable;  Zinc  Fellow  is  tolerably  good  : 
and  Indian  Yellow  and  its  substitute.  Naphthol  Yellow, 
may  be  classed  as  of  medium  quality.  Naphthol  Fellow 
can  only  be  used  as  oil  colour.  Chrome  Yellow,  on  tie 
useful  only  as  water  colour,  1- '  oming 
brown  under  the  influence  of  light  when  used  as  oil  clour. 
Indanthrene  Yellow  lakes  may  be  recommen  led  as  good 
substitutes  for  Indian  Yellow.  Of  the  I  ids,  the  iron  oxide 
pigments,  burnt  ochre,  Kurdish  Red,  Caput  morfuifm, and 
burnt  sienna,  are  quite  permanent,  but  are  deficient  in 
tone.  Cadmium  Red.  which  is  equally  fast  to  litrht.  ha9  a 
more  vivid  and  purer  tone.  <  if  the  older  red  pignx 
however,  only  madder  and  alizarin  lakes  and  cinnabar 
have  quite  satisfactory  tones,  and  these  ac  not  sufficiently 
fast  to  light,  the  madder  and  alizarin  lakes  gradually 
fading,  and  the  innabar  becoming  darker.  Fort  una  t. 
in  many  cases,  these  pigments  can  be  efficiently  replaced 
by  newer  tar  products,  viz.,  lakes  from  Permanent  Red 
2G  extra.  Indanthrene  Bordeaux,  and  Pigment  Scarlet 
3B.  As  water-colour  Thioindigo  Red  is  much  to  be 
recommended,  but   is  useless  as  an  oil  colour.     Red  lead 
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is  satisfactory  as  oil  colour  when  used  alone  or  for  a  final 
crating,  but  is  unsatisfactory  in  admixture  with  other 
colours,  and  under  blues.  Cobalt  Violet  is  a  very  fast 
colour,  as  also  are  the  lakes  of  Acid  Alizarin  Blue  and 
Indanthrene  S,  which  are  bluer  in  shade.  These  lakes, 
Ixith  as  water  colours  and  oil  colours,  are  remarkably  fast 
to  lieht.  being  quite  unaffected  after  exposure  for  IS 
months.  Of  blue  pigments.  Cobalt  Blue  is  the  best  of  the 
older  colours,  lltraniarine  Blue  is  equally  fast  to  liL'lit. 
but  is  not  satisfactory  in  other  respects.  Prussian  Blue  is 
less  fast  to  lieht.  though  still  good  in  this  respect.  Indigo 
is  much  less  fast  to  lieht  and  is  useless  as  an  oil  colour. 
In  an  BxpoBure  of  18  months,  Indanthrene  Blue  G  proved 
as  fa  It  Blue,  but  il  lias  a  redder  and  poorer  tone. 

The  two  chromium  oxide  greens.  Cobalt  Green,  and  Green 
Earth  are  good  green  colours,  whilst  mixtures  of  Indan- 
threne Yellow  and  Indanthrene  Blue  yield  colours  which 
may  be  used  in  place  of  the  less  permanent  Ceerulein  lakes. 
Asphaltum  and  Gussow  Brown  are  very  poor  in  regard 
to  fastness  to  light. — A.  S. 

Linseed  oil :  Influence  of  solvents  on  the  drying  oi . 

W.  E.  F.  Forney.     Analyst,  1010,  35,  192—198. 

With  the  object  of  determining  the  relative  utility  of 
turpentine  and  turpentine  substitutes,  the  author  has 
conducted  several  series  of  drying  tests  upon  raw  and  boiled 
linseed  oil.  both  alone  and  mixed  in  equal  volumes.  The 
solvents  used  were  (a)  genuine  American  turpentine 
distilled  between  160°  and  170°  C.  ;  (6)  a  turpentine  substi- 
tute composed  entirely  of  petroleum  hydrocarbons  :  and 
Ic)  a  turpentine  substitute  containing  approximately 
17  per  cent,  of  (a)  and  83  per  cent,  of  (6),  by  volume. 
Equal  volumes  (weighed  quantities)  of  oil  and  solvent 
were  mixed  in  shallow  dishes  and  weighed  at  intervals 
during  their  exposure  to  the  atmosphere.  Blank  experi- 
ments made  with  non-drying  oil  of  similar  specific  gravity 
to  the  linseed  oil,  indicated  the  approximate  amount  of 
each  solvent  retained  by  the  oil  at  any  given  time  ;  on 
deducting  this  from  the  gross  increase  in  weight,  the  nett 
figures  represent  the  actual  increase  in  weight  (i.e..  the 
amount  of  oxidation)  of  the  oil  in  every  case.  The  author 
considers  that  the  results  indicate  that : — (1)  Except  in  the 
case  of  raw  oil.  none  of  the  solvents  accelerates  the  drying  to 
any  marked  degree  ;  turpentine  is.  on  the  whole,  the  most 
suitable.  (2)  Suitable  turpentine  substitutes  (such  as  the 
mixture  of  petroleum  hydrocarbons  and  turpentine 
used  in  the  experiments)  may  possess  such  relatively  high 
efficiency  as  to  warrant  their  employment  for  many 
purposes  in  place  of  pure  turpentine. — W.  E.  F.  P. 

Turpentine  ;  Hydrogenation  of .     G.  Vavon.     Comptes 

rend.,  1910,  150,  1127—1130.     (See  this  J.,  1910,  44.) 

Samples  of  French,  German  and  American  oils  of  tuqjen- 
tine  were  distilled,  and  the  portions  distilling  between 
155°  and  165°  C.  were  reduced  by  hydrogen  in  the  presence 
of  platinum  black.  Each  sample  gave  the  same  hydro- 
carbon, C10H18,  boiling  at  166°  C,  solidifying  at  ■ — 45°  C., 
and  with  the  sp.  gr.  0-861  at  15°/15°"C.  The  optical 
rotation  for  the  yellow  mercury  ray  (\=578)  varied 
between  +23-8°.  By  comparing  the  optical  rotations  of 
the  oil  before  and  after  reduction,  the  author  was  able  to 
deduce  the  amounts  of  a-  and  £<-pinene  present.  The 
French  oil  contained  63  per  cent,  of  a-pinene,  the  remainder 
being  ,i-pinene.  The  German  oil  contained  73  per  cent, 
of  a-pinene  and  27  per  cent,  of  ;3-pinene.  The  American 
oil  contained  72  per  cent,  of  a-pinene  and  28  per  cent,  of 
S-pinene.  ,5-1'inene  was  separated  by  fractionation,  and 
boiled  at  164°  C,  having  [alj  =  —  22-7°.  When  reduced 
by  hydrogen,  the  product  had  [a])  =  —  23-5°.—  F.  Shun. 

Loango    copal.     A.    Techirch    and    M.     Willner.     Arch. 
Pharm.,  1910,  247,  265—276. 

The  resin,  Loango  copal  belongs  to  the  class  of  copaiba 
copals.  It  is  almost  entirely  soluble  in  a  mixture  of  ether 
and  alcohol,  and  in  pyridine  or  quinoline.  The  direct  acid 
value  varies  between  106-4  and  114-8;  the  hot  saponi- 
fication value  lies  between  1260  and  134-4,  and  the  cold 


saponification  value  (after  24  hours)  is  between  142-S 
and  154-0.  The  portion  of  the  resin  soluble  in  ether 
and  alcohol  was  extracted  with  various  alkalis  and  the 
following  acids  were  isolated.  Ammonium  carbonate  gave 
o-loangocopalic  acid.  C2nH3B02,  which  is  monobasic,  and 
forms  a  lead  salt  insoluble  in  alcohol.  The  same  alkali 
also  extracted  rt-loangocopalic  acid,  Cl6H3008,  which  is 
also  monobasic,  but  forms  a  soluble  lead  salt.  Sodium 
carbonate  extracted  loangocopah  lie  acid,  C18H310j, 
a-loangoeopal  resin,  which  is  soluble  in  ether,  and  an  oil 
boiling  at  about  160°  C.  By  means  of  sodium  hydroxide 
there  were  isolated  :  loangocopalinic  acid,  C^ll^iO;,  and 
^-loangocopal  resin,  insoluble  in  ether  and  hot  alcohol. 
The  resin  contains  3  per  cent,  of  ash. — F.  Shdn. 

Sierra  Leone  copal.     A.  Tschirch  and  M.  Willner.     Arch. 
Pharm..  1910,  248,  28.:— 293. 

The  copal  obtained  from  Sierra  Leone  is  soluble  to  the 
extent  of  97-7  per  cent,  in  acetone,  and  is  completely 
soluble  in  quinoline.  The  direct  acid  value  is  108-6 — 1 14-4. 
The  saponification  value  (hot  method)  is  145-9 — 150-1, 
and  the  saponification  value  (cold  method)  142-8 — 146-7. 
The  portion  of  the  copal  soluble  in  ether  con 
tained  leonecopalic  acid,  C25H4803,  soluble  in  ammonium 
carbonate  solution,  leonecopalolicacid,  C21H3802,  soluble  in 
sodium  carbonate  solution,  n-leonecopal  resin,  and  an 
essential  oil.  The  portion  of  the  resin  soluble  in  a  mixture 
of  ether  and  alcohol  contained  leonecopalinic  acid,  t',4H  ,4i ) , 
and  p-leonecopal  resin,  C,4H2602,  which  is  insoluble  in 
ether.     The  ash  amounts  to  2 — 3  per  cent. — F.  Shdn. 

Gamboge.     F.  0.  Taylor.     J.  Ind.  Eng.  Chem.,  1910,  2. 
208—210. 

Out  of  fifteen  samples  of  commercial  gamboge  examined 
by  the  author,  only  six  were  undoubtedly  genuine,  the 
others  being  heavily  adulterated  with  starch,  with  sand, 
and  in  one  case  with  lead  chromate.  The  author  finds  that 
the  alcohol  solubility  test  of  the  U.S.  Pharmacopoeia  is 
a  valuable  means  of  detecting  adulteration  and  requires 
no  modification,  but  he  suggests  that  the  standard 
for  ash  should  be  "  not  to  exceed  one  per  cent."  The  acid 
value  might  also  be  included  among  the  tests,  whilst  a 
starch  test  should  be  given  and  worded  so  as  to  exclude 
any  gamboge  which  gives  more  than  a  faint  green  coloration 
when  boiled  in  the  powdered  form  with  water,  cooled  and 
treated  with  iodine. — C.  A.  M. 

Flock  formation  in  linseed  oil  and  lacquer  oil.     Hertkorn. 
See  XII. 

Chloro-derivatives  of  ethane  and  ethylene.  [Solvents  for 
cellulose  acetete,  fats,  resins,  etc.].  Clement  and  P.iviere. 
-See  XX. 

Patents. 

Pigment  with  basis  of  calcium  cvanamide  and  process  of 
making  same.  E.  Fulloni,  Rome.  U.S.  Pat.  957,163, 
May  3,  1910. 

Claim  is  made  for  a  paint  composed  of  calcium  cyanamide, 

a  metallic  sulphate,  and  a  vehicle. — A.  S. 

Painted  surfaces  ;    Process  for  cleaning  .     P.   Stave 

and  H.  Meyer.  Ger.  Pat.  221,039,  Oct.  11,  1908. 
Surfaces  which  have  been  coated  with  oil-paints  are 
cleaned  by  treating  them  first  with  a  mixture  of  70 — 78 
parts  of  a  3  per  cent,  solution  of  acetic  acid  and  25 — 30 
parts  of  a  3  per  cent,  solution  of  boric  acid,  and  then  with 
water. — A.  S. 

Abietic    acid    from    crude    rosin ;     Process    for    preparing 

pure .     P.  Levy.     Ger.  Pat.  221,889,  June  12,  1908. 

Rosin  (100  kilos.)  is  dissolved  in  alcohol,  and  an  alcoholic 
solution  of  sodium  ethylate  (containing  7-6  kilos,  of  sodium) 
is  added  ;  the  sodium  salt  of  abietic  acid  is  thus  precipitated 
in  a  pure,  crystalline  condition.  It  is  converted  into 
abietic  acid  by  dissolving  in  water  and  decomposing  with 
the  calculated  quantity  of  mineral  acid. — T.  F.  B. 


Vol.  XXIX.  No.  11.] 


Cu  XIV.— INDIA  RUBBER;  GUTTA-PEKril  \. 


707 


Paints  .     Mcmufacturt     of    .     H.    Terrisse,    \ 

Switzerland,   and   < '.    t'ollinnicr.    Presles,    France. 

I'.t   l800.Jan.24, 1910.    Under  lnt.i  onv.,Jan.30,  1908 

SnFr.  Tut.  398,956  ol  1909  ;  this  J.,  1909,  1050.— T.  F.  B. 

Mmium;  Manufacture  of .     W.  Eckford,  and  W 

r,  ind  Co.,   Ltd.     Fr.   Pat.  409,880,  Dec.  2.  I 
Under  In!.  Conv..  Dec.  4.  1SKIS. 

.■■-■■-       Mhis  ;  t liis  J..  1910,  166.   -T.  F.  B. 


XIV.-  INDIA-RUBBER  ;    GUTTA-PERCHA. 


Enxynu  i    in   — 
Rubber  J.,   L910,  39. 


-.     V.    (  g  \  I.i. 
568—564, 


India 


i  all  the  rubber  latircs  (chiefly  lntices  of  Ficvs 
dattica,  Cattilloa  eiastica,  Funiumia  eiastica),  examined  by 

ithor  (C pt.  rend.  Soc.  de  Biol..  1903.36,  3.  110) 

in  the  fresh  state  contain  either  an  oxydase,  n  peroxj  dase, 
aracatalase  ami  then'  is  reason  to  believe  that  these  are 
concerned  not  only  in  the  coloration  of  the  rubber,  but  also 
in  the  phenomenon  of  spontaneous  coagulation.  It  has 
also  been  found  that  a  rennet-like  enzyme  exists  in  the 

I  Ficiu  eiastica  (this  J..  1909,  483).  Attempts  to 
obtain  evidence  "f  the  existence  in  F.  eiastica  latex  of  an 
••nzyme  capable  of  digesting  albumin  hare  so  far  been 
mhI.  that  is  to  say  it  has  not  been  found  possible 
to  digest  either  milk  casein  or  egg  albumin  with  the  latex, 
by  one  week's  incubation  at  35    C. — E.  W.  L. 

Caoutchouc  ;    Constitution   and   synthesis    of .     S.  S. 

Pickles.     Chem.  Soc.  Proc.  1910,  26.  111. 

Ik  statements  made  recently  by  Klages  and  by  Harries 
(this  J.,  1910,  502),  certain  doubts  have  been  expressed 
regarding  the  possibility  of  the  polymerisation  of  isoprene 
into  caoutchouc  by  the  methods  indicated  by  Tilden. 
methods  were  of  two  characters,  (1)  the  action  of 
certain  reagents  (for  example,  an  aqueous  solution  of 
hydrogen  chloride)  on  isoprene,  and  (2)  the  slow  spontane- 
ous polymerisation  of  isoprene  itself.  The  latter  method 
has  been  repeated  by  the  author,  and  a  white,  rubber-like 
oompound  was  produced,  which  gave  derivatives  like 
those  obtained  from  natural  caoutchouc,  namely,  the 
tctrabromide  ((C10H,eBr4)ar,  and  the  nitrosite.  The 
constitution  of  caoutchouc  was  discussed,  objection  being 
taken  to  the  dimethylcyclooctadiene  formula.  Other 
formula1  were  proposed  for  caoutchouc,  and  the  ozonide 
which,  the  author  considered,  afford  a  better  explanation 
"f  the  properties  and  behaviour  of  these  substances. 
Kondakoff  had  shown  that  methylisoprcne  (dy-dimethyl- 

:"^  -butadiene)  underwent  polymerisation  to  a  rubber-like 
ompound    in   a   few    months'    time.     The    author    had 
himself    tried    the     experiment     with     dimethylisoprene 
-ii'-ilimethvl-A^'-pcntadiene),  but    this  did  not    appear 
to  polymerise  readily.     The  displacement  of  the  hydrogen 
atoms  attached  to  the  terminal  carbon  atoms  of  isoprene 
by    methyl    groups   apparently    prevented    or    restrained 
polymerisation.     The  polymeridc  of  isoprene.  as  at  first 
tated,  was  more  or  less  sticky.     This  was  probably 
■t  to  resin,  but  to  the  presence  of  hydrocarbons 
other  than  rubber.     Natural  rubber  was  similarly  sticky 
and  weak,  when  first  precipitated  from  solution  in  terpenes. 
Although  Harries  had  obtained  a  rubber-like    compound 
from  the  polymerisation  of  octadienes.  he  had  not  shown 
that  it  formed  additive  compounds  of  the  type.C,0HI6Br4. 
Ethyl  acrylate  readily   polymerised   to  rubber-like  com- 
pounds, but  in  the  process  the  double  bond  disappeared. 

Rubber  cultivation  in  Bolivia.     Board  of  Trade  J.,  May  19. 
1910.     [T.R.] 

After  Brazil.  Bolivia  is  the  most  important  country  in  I 

S.  uth  America  for  the  production  of  rubber,  a  circumstance  | 

which  is  not  generally  known,  owing  to  the  absence  of  ports  j 

and  the  consequent"  inclusion  of  Bolivian  rubber  in  the  J 

statistics    of    Chili,    Peru.    Argentina,  and    Brazil.     The  I 


immense  territory  touched  by  the  rivers  Abnni,  V  n  an. I 
M.-nlre  lie  Dios  on  the  one  hand,  and  by  the  rivi 
and  Hamore  on  the  other,  js  covered  with  no 
forests  of  Hevea.  The  official  figures  for  rubber  production 
in  Holivia.mi.iv.  n  as  1, 929,608  kilogs.,  value.  I  at  £424,514, 
in  llMiti;  l.s:tii..-,|:t  kili.L's..  valued  at  £353.055.  in  1907  . 
ami  I. Sis, is;  triloga.,  valued  at  £2 1 6,082,  in  1908.  Rubber 
cultivation  in  Bolivia  is  seriously  hampered  bj  the  imper- 
fect method  oi  levying  the  export  tax.  which  varies  very 
omtderably  in  different  parte  of  the  country,  and  appears 
to  be  left  to  the  discretion  of  the  individual  Customs 
authorities. 

Patents. 

Rubber  compounds.     J.    Smith,    Chicago.    U.S.A.      Eng. 
Pat.  1207,  Jan.  17,  1910. 

It  is  claimed  that  the  addition  of  a  finely-powdered, 
friable  bitumen,  suoh  as  grahamite,  to  a  rubber  mixing, 
renders  such  mixing  better  able  to  resist  the  action  of  the 
atmosphere,  sunlight,  acids,  alkalis  and  oils.  The  bitumen 
is  preferably  powdered  so  as  to  pass  a  200-mesh  sieve. 
An  example  of  a  mixing  for  a  soft  rubber  prepared  with  the 
addition  of  this  ingredient,  is  as  follows  : — Rubber,  15  lb.  ; 
reclaimed  rubber,  15  lb.  ;  sulphur,  1J  lb.  ;  and  grahamite, 
17A  lb.,  vulcanised,  in  the  form  of  1  in.  thick  pieces,  in 
moulds,  at  a  steam  pressure  of  60  lb.  for  35  minutes. 
To  produce  a  hard  rubber  two  pounds  of  litharge  may  be 
added  to  the  above  mixing,  the  amount  of  sulphur  increased 
and  the  vulcanisation  carried  out  as  follows  : — The  steam 
pressure  begins  at  60  lb.,  and  is  gradually  increased, 
during  30  minutes,  to  75  lb.,  at  which  it  is  maintained  for 
2  hours.  The  product  is  cooled  for  one  hour  before  being 
taken  from  the  mould. — E.  W.  L. 


Rubber  or  similar  material ;   Machine  for  reducing to 

an    impalpable    pouder.     C.    E.    Gardner,    Gloucester 
Eng.  Pat.  17,327,  July  26,  1909. 

A  box  containing  the  rubber  waste  to  be  ground  is  kept 
in  contact  with  a  rapidly  revolving  abrading  wheel,  by 
means  of  a  weighted  cord  passing  over  a  pulley,  the 
sliding  on  a  horizontal  bed.  The  box  is  constructed  in  sin  b 
a  way  that  the  rubber  contained  in  it  can  be  kept  cool  b  y 
causing  a  current  of  air  to  circulate  through  it.  The  box 
can  be  withdrawn  from  contact  with  the  wheel  by  means  of 
a  hand-wheel  operating  a  pinion,  gearing  with  a  toothed  seg- 
ment, provided  withanarm  to  which  thecord  fitted  withthe 
counterweight  is  also  connected.  The  abrading  wheel  is 
constructed  in  the  form  of  a  shell,  the  periphery  of 
which  is  formed  with  transverse  grooves  to  receive  bars 
or  blocks  of  the  abrading  agent,  with  intermediate 
clearances  between  the  bars,  communicating  with  spaces 
or  compartments  formed  by  arms  connecting  the  shell 
to  the  hub,  while  openings  are  firmed  on  the  ends 
of  the  shell  to  enable  a  current  of  air  to  pass  through 
the  wheel  and  so  keep  it  cool.  The  abrading  bars 
(of  corundum,  etc.)  are  arranged  either  in  the  form 
of  double  helices  or  diagonally,  so  that  a  practically 
continuous  abrasive  surface  is  presented.  A  receptacle  is 
provided  beneath  the  wheel  to  collect  the  dust  formed,  and 
a  grid  is  inserted  to  filter  off  any  rubber  which  may  have  be- 
come heated  in  spite  of  the  ventilation  provided,  and  so 
icmain  imperfect!;  ground.  In  addition  to  its  primary 
motion  of  revolution,  a  sideways  movement,  at  right  an. 
to  this,  is  imparted  to  the  abrading  wheel  by  means  of  a 
worm  mounted  on  afeather  on  the  wheel  shaft,  and  gearing 
with  a  worm  wheel  provided  with  a  pin  working  in  a  slot 
at  one  end  of  a  bell-crank  lever,  the  latter  being  pivoted  at 
the  other  end,  and  provided  also  with  a  pin  working 
between  two  collars  on  the  shaft — E.  W.  L. 


Ebonite  capable  of  resisting  the  action  of  chlorine  ;   Process 

for  the  manufacture  of  .     M.   Wildermann,   Ealing. 

Eng.  Pat.  12,424.  May  26,  1909.     Addition  to  Eng.  Pat. 
18,269,  Aug.  31,  1908". 

See  Addition  of  Nov.  6,  1909,  to  Fr.  Pat.  395,101  of  1908  ; 

this  J.,  1910,641.— T.  F.  B. 
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[June  15.  1910. 


Caoutchouc,  guttaptrcha.  and  the  tikt  :  Process  for  obtaining 

pure .     V.  S.  h.ilz,  Hamburg.  Germany.     Eng.  Pat. 

07,  Oct  4.  1909. 
See  Fr.  Pat.  407,864  of  1909  ;  this  J.,  1910,  641. —  I    F,  B. 

Jtubber  ;    Manufacture  of  spongy  ,  for 'making  tyres 

lor  vehicles,  automobiles,  and  cycles.  E.  Poizot.  First 
Addition,  dated  Feb.  12,  1909,  to  Fr.  Pat.  401.303.  July 
17,  1908. 

See  Eng.  Pat.  16.663  of  1909  ;  this  J..  1910,  364.— T.  F.  B. 

Bubber,    guttapercha,    balata,    and    similar    substances  ; 

Apparatus  for  removing  foreign   matter  from  .     The 

British  Murac  Svnd.,  Ltd., and  M.  M.  Dessau.     Fr.  Pat. 

KPS.9S3.  x,,v.   12.   1909.     Under  [nt.  Conv.,  Nov.   13, 

1908. 
See  Eng.  Pat.  24.438  of  1908  :  thisj.,  1910,  225.— T.  F.  B. 


XV.— LEATHER  ;   BONE ;  HORN ;  GLUE. 

Fermentation    in   the   lanyard.     L.   A.    Groth.     J.    Amer. 
Leather  them.  Assoc.,  1910.  5.  269—272. 

The  author  indicates  in  a  general  way  the  actions  of 
bacteria  and  enzymes  on  hides  and  tan  liquors,  finally 
concluding  that  the  product  of  the  action  of  bacteria  upon 
hide-substance  cannot  be  made  into  leather.  Fermenting 
hides  convert  tannin  principally  into  gallic  acid,  which  is 
in  turn  destroyed ;  tannin  may,  however,  ferment 
spontaneously  under  the  influence  of  micro-organisms, 
producing  gallic,  butyric,  and  ellagic  acids,  and  this  cannot 
be  permanently  prevented  by  the  use  of  antiseptics  or 
beat.  Electricity  is  stated  to  be  the  only  efficient  agent, 
for  besides  preserving  the  tan  liquor,  it  protects  the  leather 
produced  in  the  liquor  from  future  deterioration. — A.T.H. 

I' ..  ing leather.     F.  A.  Atteaux.     J.  Ind.  Eng.  Chem..  1910, 

2,  218—219. 
TnE  author  describes  many  of  the  methods  in  general 
use  for  dyeing  all  classes  of  leather  goods,  dealing  with 
th  sjH-cial  treatment  of  chrome  stock,  at  some  length, 
and  refers  also  to  the  application  of  mordants  such  as 
tannins,  tartar  emetir.  and  potassium-titanium  oxalate, 
and  the  dyestuffs  in  ordinary  use,  viz.,  basic,  acid, 
alizarin,  direct  and  sulphide  colours.  One  special  method 
for  dyeing  with  acid  colours  is  as  follows: — Drum  the 
leather  in  a  2  per  cent,  neutral  solution  of  the  dyestuff  for 
20  minutes  at  120°  P.,  wash,  and  treat  with  a  cold  bath 
of  2j  per  '.nt.  oi  sodium  nitrite  and  6  per  cent,  of  hydro- 
chloric acid  for  16  minutes  :  again  wash  and  develop 
for  a  further  period  oi  15  minutes  in  a  cold.  1  per  cent. 
lion  of  phenylenediamine  or  m-tolylenediainine. 
This  bath  must  be  cold  or  the  resulting  colours  are  dull 
and  rusty.— A.  T.  H. 

LeaPtei  ;    Tin  drying  of .      L.  Jablonski.     Z.  angew. 

(  hem..    1910.  23,  890—  S91. 

The  water-eontenl  of  various  kinds  of  leather  shows 
considerable    variation.-,.     Tie  of 

water  in  bark-tanned  sole-leather,  tawed  leather,  and 
chamois  arc  18,  25  and  22  respectively.  Von  Schroeder 
has  shown  that  the  percentage  "I  water  in  a  Bample  of 
net  may  vary  as  much  as  4  per  cent.  ,n  the  course 
of  a  year.  Special  precautions  must  be  taken  in  drying- 
out  leather,  since  the  capillaries  of  the  material  contain, 
Dot  water,  but  tannin  solution,  the  solid  pari  "i  rhich, 
when  deposited  on  the  grain  causes  tin  leathei  to  hi  i  nine 
-tained  and  brittle.  This  is  avoided  by  "  oiling-off" 
on  the  grain  side,  which  causes  a  slower  evaporation  and 
separation  of  the  tannin  on  the  flesh  side.  In  arranging 
drying  rooms  it  is  important  that  the  arrangement  should 
be  such  as  to  allow  the  air  to  circulate  through  the  whole 
space. — D.  J.  L. 


Tanning  water  till*  ;     Vegetable  .     J.   H.   Yocum.     J, 

Ind.   Eng,   Clem..   1910.  2.  216—217. 

The  author  reviews  the  commercial  position  of  the  tanning 
materials  used  in  the  United  States,  after  which  he  deals 
with  them  from  a  chemical  and  a  practical  point  of  view, 
giving  the  characteristics  and  general  use  of  each  ma 
remarking  also  upon  the  effect  of  organic  and  inorganic 
non-tannins  on  the  resulting  leather. — A.  T.  H. 


Tannins.  III.     Ellagitannic  acid.     M.  Nierenstein.     Ber., 
1910.  43.  1207—1270. 

The  author  considers  ellagitannic  acid  to  be  the  diglucoside 
of  luteotannic  acid,  which  is  the  intermediate  product  in 
the  oxidation  of  digallic  acid  (tannin)  to  ellagic  acid. 
The  ellagitannic  acid  was  obtained  from  myrobalans,  and 
purified  as  far  as  possible  by  dialysis.  The  product  was 
treated  with  a  solution  of  potassium  hydroxide  and 
ethyl  chloroformate.  The  liquid  was  acidified  with 
hydrochloric  acid,  and  the  precipitate  obtained  was 
warmed  with  pyridine.  The  ellagitannic  acid  obtained 
in  this  way  could  be  crystallised  from  acetic  acid  and 
pyridine  in  slightlv  yellow  needles,  and  melted  between 
329°  and  336°  C.  It  has  the  composition  ( C6H  1005)„3HtO; 
and  [o]d=  +  18-02°  in  water  at  17°  C.  It  loses  its  watei  od 
hydration  at  110°  C,  and  when  boded  with  dilute  sulphuric 
acid  is  converted  into  ellagic  acid.  Under  the  action  of 
emulsin.  luteotannic  acid  is  produced. — F.  Shdk. 


Patents. 


Li  aihi  r  :  Tri  atmenl  nj  chrome-tanned [with  lactn 

R.  W.  Griffith,  New  York.     Eng.  Pat.,  24,508.  Oct.  2.">. 
1909.     (See  also  this  J.,  1910,  579.) 

The  lactic  acid  bath  employed  consists  of  a  solution  of 
commercial  lactic  acid  in  the  proportion  of  3  per  cent, 
of  the  wet  weight  of  the  leather  after  shaving  or  draining, 
the  commercial  lactic  acid  being  standardised  at  22  per 
cent,  of  lactic  acid.  In  claiming  the  use  of  lactic  acid,  the 
inventor  includes  its  employment  as  free  acid,  added  as 
such  or  subsequently  set  free  in  the  bath,  or  as 
acid  in  combination  with  a  base  or  bases  which  who) 
disengaged  are  substantially  soluble  in  the  bath. — E.  \V.  L 


Glue,  gelatine  and  fats  ;    Apparatus  and  process   for  the 

extraction  of  from  bona  and  skins.      L.    Dorner, 

Manchester.     Eng.  Pat.  10,016.  May  5,  1909. 

The  apparatus,  which  is  a  combined  digester,  filter,  and 
evaporator,  consists  of  a  vertical,  closed  vessel  ha 
manhole  in  the  top  and  one  in  the  bottom,  for  insertion 
and  withdrawal  of  material.  In  the  bottom  of  the  vessel 
is  a  grid  containing  a  granul  ted  cork  filter,  through  which 
the  liquid  passes  to  a  steam-heated  evaporator.  The 
apparatus  is  provided  with  steam  and  water  supply,  all 

and  ejectors  for  producing  a  vacuum. 

The  process  is  carried  out  by  filling  the  digests  and 
washing  the  material  with  a  weak  solution  of  sulphuric 
acid,  which  is  circulated  by  an  injector;  this  solution  is 
drawn  off,  and  volatile  products  are  removed  and  passed 
into  water  by  treating  with  steam  at  low  pressure 
ated  from  the  evaporator.  The  material  is  now  steamed 
at  one  atmosphere  pressure,  and  the  condensed  water, 
containing  the  extracted  fat  and  glue,  filters  into  the 
evaporator  ;  the  top  layer  of  fat  is  removed  at  intervals, 
through  a  stopcock,  and  when  sufficiently  concentrated, 
th?  glue  is  also  drawn  off  through  another  cock.  Further 
extractions  are  made  under  increased  pressure,  after 
which,  tli  •  residual  matter  is  washed,  and  dried  by  drawing 
air  through  the  digester.  The  extracted  glue  is  collected, 
bleached  and  further  concentrated  in  vacuum  as  usual.  It 
is  claimed  that  th">  process  is  quicker  and  cheaper  than  the 
orthodox  method,  and  that  it  eliminates  all  bad  odours. 

—A.  T.  H. 
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XVI.— SOILS  ;    FERTILISERS. 

a    arabh     land  :     Part   played  by  .     Bicler- 

Chatelan.     Comptes  rend.,   1910,  150.   1132—1135. 

li\u\  powdered  mica  (muscovite)  gives  to  1000 
..i  mtei  0-48  pari  ol  potassium,  whilst  orthoolase  only 
fields  0-2  part.  The  solution  of  the  potassium  in  mus- 
oovite  i-  increase<l  by  the  presence  in  the  water  "f 
ammonium  Bulphate,  lime,  citrii  acid,  or  aoid  calcium 
phosphate.     The  latter  substance  will  produce  a  Bolution 

containing  2-24  parts  per  I0( t  potassium,  whilst  cold 

concentrated     hydrochloric     acid     produces     a     Bolution 

■  parts  per  l( The  alluvial  soils  ol  the  Rhone 

vallej  and  Valais  (Switzerland)  contain  15  to  ->'  pet 

■  if  white  mica  ami  the  total  potassium  content  is  30  parts 
00.  These  soils  yield  very  little  potassium  (less 
_'  pan  per  1000)  to  distilled  oi  carbonated  water. 
Yet.  with  the  i-.\<  eption  ol  rapidly  growing  plant-  Buch  as 
asparagus,  the  effect  of  adding  manures  containing 
potassium  is  very  small.  The  author  finds  an  explanation 
in  an  experiment  in  which  grass  was  found  to  absorb 
potassium  from  powdered  mica  which  hail  been  pr.\  •■■  ■■;  i 
■Xtracted  with  hydrochloric  acid. — F.  Shun. 

Barium   by   plants  .     Absorption  of  .     H.   Colin  and 

J.  de  Ruiz.     Comptes  rend.,  1910,  150.  1074—1076. 

It  was  found  that  peas,  which  had  been  allowed  to  ger- 
minate in  distilled  water  and  had  then  been  transferred 

lute  Bolution  (0-125  in  1000)  of  barium  nitrate  or 

chloride,  continued  to  grow  and  the  barium  was  absorbed. 

ifteen  days  growing,  barium  was  found  in  the  roots 

l>\  warming  sections  to  66   C.  with  strong  sulphuric  acid 

miming  them  under  the  microscope.  A  dry  runt 
weighing  0-930  grm.  gave  0T46  grm.  of  ash,  which  yielded 
04)16  _rin.  of  barium  sulphate.  2-640  grnis.  of  the  dried 
stem  gave  0-173  grm.  of  ash,  which  contained  only  a  trace 

■  i in .  —  F.  Shun. 

Patents. 

itanuri  and  fertilisers  ;  Manufacture  of .     M.  Ginster, 

West  Rromwich,  Staffs.      Eng.  Pat.  23.23S.      Oct.  12, 

The  manure  or  fertiliser  is  manufactured  by  treating 
with  sulphuric  acid  for  a  certain  time,  and  drying 
I  oduct  in  a  steam  chamber.  The  patent  also  covers 
the  treatment  of  fish,  bones,  excreta,  horn,  hoofs.  n , .  ] 
fart  and  Bcutch,  in  the  same  manner,  either  separately 
•  ■i  in  admixture. — A.  T.  H. 

mptying  out  of  dcconi- 

fosition-chambers.     K.    J.    Beskow,    Helsingborg,    and 

M    Kkedahl.    Limhamn.    Sweden.      U.S.   Pat     966,792 
May  3.  1910. 

Sft  Ft.  Pat.  399,007  ol  191  9  ;   this  J.,  1909,  996.— T.  F.  B. 

Trailing  rate  potatoes  to  obtain  a  durable  product  for  agricul- 
tural ami  industrial  purposes.     Eng.   Pat.   17.937.     See 

XIX  k. 


.  .  o.  of  a  freshlj  prepared  I  i»  r  cent,  peptone  solution 

and  10  c.c  of  concentrated  hydroohlorio  aeid  baimng 

1    part   of   ferric   chloride   in    "i"1"1     Similarly  a   ►> 

tandards       for      oomparison      are      prepared  j      bin 
may     include       iniiiii       strengths     from      I      50,000 
to  1  :2,000,000,  and  a  blank.     The  test-tubes,  contained 
in  a  stand,  are  immersed  in  a  wator-bath  prei  iouslj  heated 

to  such  a   temperature   that    the  cold   tubes  reduce   it  to 

82-5°  ('.       After    .r>     minutes    at      this     temperature    and 

isional  shaking,  tin-  stand  r    plunged  into  a  bath  of  cold 

Jour  intend!  ies  oi  eat  b    ample 

and    its    Qearesl    standard    are    matched    by    varying    the 

depths  of  the  columns  in  Nessler  tabes  irr  the  usual  way. 
tithe  concentration  off  oi  maldehydein  the  sample  is  greater 
than  1  :  100,000,  the  solution  should  be  diluted  ten-  or  a 
hundred-fold  before  mining  and  heating,  in  ordei  to  bring 
the  concentration  within  the  range  1:100,000  and 
l:l.ooM.iio(i.  A  study  of  this  method  mowed  that  it 
i-  nut  applicable  to  solutions  weaker  than  1  :  1,000,000; 
that  blanks  give  a  alight  i  oloration  ;  and  that  with  solutions 
stronger  than  1  :  100,000,  and  reagents  of  the  proportions 
prescribed  above,  the  increase  in  the  intensity  ol  colour 
>t  correspondingly  great.  It  was  also  observed  that 
the  presence  of  sulphites  strongly  interfered  with  the 
development  of  colour.  Contrary  to  the  conclusions  of 
Shrewsbury  and  Knapp  rthis  .1.,   1909,  156)  the  present 

authors  found  no  advantage  in  substituting  nitric  acid  as 
the  oxidising  agent.  In  some  preliminary  c\p<mn 
results  were  obtained  which  appear  to  corroborate  the  con- 
tention  of  Trillat  (this  ,[..  1000,  191)  and  A.  A.  Ramsay 
(this  J..  lOOS,  121S)  that  formaldehyde  is  formed  in  the 
caramclisation  of  sugar,  and  not  furfural  as  asserted  by 
La  Wall  dins  ,i..  1909,  1264).  The  antlers  used  in  their 
experiments  a  small  experimental  mill,  and  made  runs  with 
the  addition  of  formaldehyde  to  the  raw  juice  to  the  amount 
of  25  parts  per  million,  and  also  without  the  addition  of  any 
reagent.  Their  results  indicate  that  formaldehyde  is 
present  in  all  the  product-,  even  when  none  had  been 
added.  There  is.  however,  evidence  of  an  excess  of 
formaldehyde  in  the  products  from  juice  to  which  the 
addition  had  been  made,  amounting  in  the  case  of  first 
sugar  to  1-6  per  cent,  and  in  the  molasses  to  6  per  cut. 
of  the  total  quantity  added  to  the  raw  juice. — J.  P.  ' '. 

Sugar:  Solubility  of  refined .    T.KoydL    Z.  Zuckerind. 

Bohm.,   1910,  34.  445—450. 

The  author  has  made  comparative  determinations  of  the 
rate  at  which  various  kinds  of  refined  sugar  dissolve  in 
water.  The  apparatus  used  comprised  four  cylindrical 
ressels  (4-5  bj  4-5  cm.),  the  bottoms  of  which  consisted 
of  very  tine  silk  gauze.  The  vessels  were  attached  to  a 
vertical  stirring  apparatus  driven  by  a  small  electric  motor. 

\  cube  of  the  sugar,  or  a  portion  of  about  .">  grm-..  was 
placed  in  each  of  the  vessels.  By  means  of  the  stirrer, 
the  sugar  was  alternately  immersed  in,  and  withdrawn 
from.  500  c.c.  of  water  kept  at  a  temperature  of  - 
The  stirrer  was  driven  at  a  rate  of  60  revolutions  per 
minute.  Each  vessel  contained  a  sample  of  the  same 
sugar,  and  the  average  time  required  for  solution  was 
determined.  It  was  found  that,  under  these  conditions, 
the  time  required  for  solution  of  refined  sugars  of  normal 
quality  ranges  from  0-7  to  50  minutes. — L.  E. 


XVII.-SUGARS  ;    STARCHES;    GUMS. 

'dehydi .- .-    Occurrence  of  n   sugar    house    pro- 

P.    A.    Yoder    and    \V.    G.    Taggart.     Intern. 
-    gar  J.,  1010.  12.  230—245. 

The  question  whether  formaldehyde   if  used  as  a  pn 

iaw  juice,  all  escapes  during  the  process  ,,t  con- 
centration or  whether   it    persists   in   the   final   pn 

ii  investigated  by  the  authors.  For  estimating 
the  formaldehyde  they  devised  the  following  modification 
"f   th     milk   test: — The   solution   under   examination    is 

i  with  phosphoric  acid,  then  distilled  from  a 
saturated  brine  bath  in  a  current  of  superheated  steam. 

.  of  distillate  cont  lifted  in  a  test-tube  are  added 


Knjthritol :   Neu  of  natural  and  of  racemic . 

H.  Pariselle.     Comptes  rend..  1910,  150,  1343—1340. 
u\y-1.2.bcten-e-3.4,  CH.,:CH.(  H  (  II...       prepared       by 

heating  epibromhydrin  Comptes  rend.,  L909,  140,295) 
with  potassium  carbon. it.,  was  treated  with  water  acidu- 
lated with  a  few  drop-  ol  sulphuric  acid,  heated  under  a 
reflux  condenser,  and  the  product  distilled  in  vacuo, 
whereby butenediol or erythrol, CHj(0H).<  H  OH  .1  11'  H.. 

b.  pt.,  91° 93°  C.  at    12  mm.,   was  obu  is  on 

oxidation  with  a  1  per  cent,  solution  of  barium  perman- 
ganate below  0°t  >ii  ;  :~  s  mixture  of  natural  and  racemic 
erythritol.  The  reaction  product  is  filtered,  the  barium 
precipitated  with  sulphuric  acid,  and  the  tillered  solution 
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concentrated  to  a  sjrup  in  vacuo.  The  syrup  is  treated 
with  a  crystal  of  natural  >  rythritol  and  allowed  to  stand 
in  vacuo  for  15  days,  wheieupon  natural  erythritol  crys- 
tallises out.  The  crystals  are  dra  ned  on  a  porous  plate 
and  purified  by  recrystallisation  from  boiling  alcohol. 
The  porous  plate  is  pulverised,  extracted  with  boiling 
water,  the  solution  concentrated  to  a  syrup  in  racuo, 
and  treated  with  hydrochloric  acid  and  benzaldeh\  de, 
whereupon  crystals  of  the  dibenzoic-aoetal  of  racemic 
erythritol  separate. — A.  - 

li'scosaccAaraae.  an  enzyme  producing  gum  from  sucrose. 
M.  W.  Beijerinck.  Koninkl.  Akad.  van  Witenscb., 
Amsterdam,  Wisk.  en  Natk.  Afd.,  1010,  18,  591—595. 
Chem.  Zentr..   1910.  1,   173S. 

Many  bacilli  when  cultivated  on  central  or  faintly  alkaline 
agar  plates,  in  presence  of  sucrose  or  raffinose,  produce 
a  peculiar  colloid  reaction,  an  emulsion  being  formed 
surrounding  the  colonies  of  bacilli.  The  phenomenon  is 
caused  by  an  enzyme,  named  viscosaccharase  by  the  author. 
The  enzyme  can  be  separated  along  with  other  enzymes, 
such  as  diastase,  trypsin,  pectosinase,  by  filtering  a  culture 
of  Bac.  mettntericus  vulgatue,  and  adding  alcohol  to  the 
filtrate.  Besides  the  mucilaginous  emulsion  mentioned, 
which  does  not  diffuse  from  the  agar  into  water,  viseosae- 
Charase  also  produces  from  sucrose,  a  substance,  soluble 
in  water,  which  reduces  Fehline's  solution. — A.  S. 


Gums.     E.   Meininger.     Arch.   Pharm..   1910.  248,   171 — 
201. 

Ak  examination  has  been  made  of  several  gums,  of  which 
the  botanical  origin  had  been  definitely  ascertained.  The 
gum  from  Acacia  pycnanlha  Benth.  contained  13-55  per 
cent,  of  moisture.  0-92  per  cent,  of  ash.  in  which  calcium 
and  magnesium  were  present,  and  0-64  per  cent,  of  matter 
insoluble  in  water.  A  solution  of  the  gum  in  two  parts 
of  water  is  miscible  in  all  proportions  with  lead  acetate 
solution.  The  rotatory  power  of  the  gum  when  dissolved 
in  water,  was  [a]n= — 19-39°.  The  arabic  acid  which 
was  separated,  was  found  to  contain  1-31  per  cent,  of 
nitrogen.  From  the  results  of  hydrolysing  the  gum,  a 
lai  ^>-  quantity  of  galactan  was  inferred  to  be  present, 
with  smaller  quantities  of  pentosan  and  methylpentosan. 
The  gum  from  .Icacia  horrida  Willd.  contained  1534  per 
cent,  of  moisture,  2-59  per  cent,  of  ash,  in  which  calcium 
and  magnesium  were  found,  and  0-98  per  cent,  of  matter 
insoluble  in  water.  The  rotatory  power  of  the  gum  in 
aqueous  solution,  was  [a]n=  +53-94°.  A  15  per  cent, 
solution  of  the  gum  in  water  is  acid  to  litmus,  and  gives  a 
flocculent  precipitate  with  lead  acetate.  The  ara'  ie  acid 
isolated  from  the  gum  was  found  to  contain  0-71  per  cent. 
of  nitrogen.  Hydrolysis  indicated  the  presence  of  galactan, 
pentosan,  and  a  little  methylpentosan.  The  gum  obtained 
from  .Icacia  arabica  Willd.  contained  14-39  per  cent,  of 
moisture,  and  2-41  per  cent,  of  ash.  Part  of  the  guru  is 
soluble  in  water,  the  remainder  form  ng  a  jelly.  It  conl 
pentosan  with  a  smaller  proportion  of  galactan.  The 
amount  of  moisture  in  the  gum  from  Melia  Azadirachia  L. 
was  15-41  per  cent.,  and  the  ash  was  2-99  per  cent.  It 
dissolves  in  water  leaving  0-27  pel  cent,  of  insoluble 
residue.  Tin-  rotatory  power  ol  the  gum  in  aqueous 
solution  is  [o]d= — 57-16  .  The  gum  conti  ins  galactan 
and  pentosan.  It  yields  arabinose  on  hydrolysis,  bi 
other  sugars.  Determinations  of  the  nitrogen  in  several 
other  gums  are  given,  also  a  table  showing  the  amounts 
of  var.ous  sugars  obtained  from  different  specimens. 

— F.  Si 

Saccharification  of  cellulose.     Ost  and  Wilkening.     8t     V. 

Patents 

Starch  or  other  pasty  materials  ;    Apparatus  for  moulding 

and     dehydrating by    means     of    compressed    air. 

C.  Drumm.     Ger.   Pat.  217,335,  Oct.  27.  1908. 

The   wet   starch  is  introduced  into   wagons  divided   into 
compartments  by  vertical  partitions,  and  the  dragons  arc 


then  run  into  a  pressure-chamber,  into  which  compressed 
air  is  introduced.  The  water  is  forced  through  the 
perforated  Uoors  of  the  compartments  into  a  common 
collecting  trough,  the  ends  of  which  communicate  with 
movable  outlet  pipes  passing  through  the  ends  of  the 
pressure-chamber. — A.  S. 

Fermentable  sugar  ;    Process  for  producing from  li'jno- 

cellulose.      M.  F.  Ewen  and  G.  H.  Tomlinson,  Chicago, 
U.S.A.     Eng.  Pat.  24,5S9,  Oct.  2ti,  1S09. 

See  U.S.  Pat.  938,308  of  1909  ;  this  J.,  1910,  38.— T.  F.  B. 

Sugar  ;  Apparatus  for  the  treatment  or  preparation  of , 

E.  Shaw.  London.     U.S.  Pat.  957,113.  May  3,  1910. 

See  Eng.  Pat.  4112  of  1904 ;  this  J..  1905,  245— T.  F.  B. 
Saccharometers.     Eng.  Pat.  22,992.     See    XXIII. 


XVIII.— FERMENTATION    INDUSTRIES. 

Malt  for  specially   pule   coloured    worts  ;    Manufacture  of 

.     M.     Bermann.     Woch.    fiir    Brau.,     191U.    27, 

226—227. 

In  recent  years  a  demand  has  arisen  for  exceptionally  pale 
beers,  especially  for  the  French  market.  The  choice  oi 
the  barley  and  the  preparation  of  the  malt  for  such  beers 
require  the  most  careful  attention.  The  barley  must 
be  of  such  a  nature  (poor  in  protein  and  of  mellow  con- 
stitution) that  a  well  modified  malt  can  be  obtained  with 
the  shortest  possible  growth  of  acrospire.  The  colour 
of  the  husks  is  of  subordinate  importance,  since  it  is  largely 
eliminated  in  the  steep,  but  dark,  rain-damaged  barleys 
show  an  exceptional  tendency  to  acrospire  development  ; 
bluish-white  barleys  are  steely,  so  that  onh  yellowish- 
white  to  pale  straw-yellow  barleys  come  into  consideration. 
Broken  husks  tend  to  over-steeping  and  coloration  on  the 
kiln.  In  steeping,  the  absorption  of  water  must  l»-  90 
regulated  that  subsequent  sprinkling,  which  increases 
acrospire  development,  may  be  avoided,  but  the  absorption 
should  not  be  allowed  to  proceed  too  far.  An  absorption 
of  40 — 10  per  cent,  of  the  original  weight  of  the  grain  is 
about  correct.  On  the  floors,  the  couches  should  be 
treated  cool  and  slowly,  as  thin  as  possible  without  causing 
premature  drying,  and  turned  carefully  with  the  shovel. 
When  the  minimum  permissible  degree  of  modification 
with  minimum  growth  of  acrospire  has  been  reached,  thi- 
couches  should  be  well  aerated  in  order  that  they  may 
dry  quickly.  The  green  malt  should  go  to  the  kilns  as 
dry  as  possible,  and  should  leave  the  upper  floor  of  the 
kiln  quite  hand-dry.  A  three-floor  kiln  is  advaiii 
on  account  of  the  good  preliminary  drying  which  it  affords  ; 
failing  this,  an  artificial  draught  is  indispensable.  Thi 
temperature  must  be  increased  very  slowly,  especially  at 
first,  and  the  floors  should  be  loaded  thinly.  Still,  contaot 
of  a  large  proportion  of  the  malt  with  the  hot  floor-  is  to 
be  avoided,  and  leads  to  the  development  of  colour  ;  for 
this  reason,  also,  the  turning  should  not  be  excessive.  The 
malt  (or  barley)  should  be  graded  to  eliminate  narrow 
corns,  which  tend  to  be  darker  in  colour  owing  to  longer 
growth  and  excessive  moisture  on  the  kiln.  All  the  above 
remarks  apply  also  to  the  preparation  of  a  Pilsen  malt 
of  normal  colour  which  is  required  to  be  high-cured. 

— J.  F.  B. 

Mult    •  rtract ;     Amount    of- yielded    by     the     husks. 

A.  Winkelmann.     Z.  ges.  Brauw.,  1910,  33,  218—219, 
233—236. 

The  constituents  of  the  husks,  soluble  in  water,  varied, 
according  to  the  method  of  extraction  employed,  from 
8  to  11  per  cent,  of  their  solids  or  from  0-6  to  1-3  per  cent 
of  the  malt  solids.  High  mashing  temperatures  and  the 
presence  of  calcium  caiborfate  or  sulphate  in  the  liquor 
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niiTM-r  the  extract      Undoi  similar  treatment  husks  from 

different    malts  yield   varying  amounts  of  extract.     The 

extract  from  husks  is,  compared   with  the  extract   from 

Is  malt,  very  rich  in  nitrogen  and  ash.     Malt   husks 

taiajoomparatively   much  colouring  matter,  which  is 

ilwlitly  soluble  in  cold  water  but  readily  soluble  on  boil- 

enco  of  calcium  carbonate  in  the  mashing 

liquor  increases  ami  calcium  sulphate  dr.  leases  the  colour 

.  i   obtained. — R.  L.  S. 

..I  bymn  ,  Protein*  of  barky  and  »/  malt  solublt 
i  okol.  '  VV.  Kraft.  Z.  ges.  Brauw.,  1910,  33, 
196,  205     207. 

Osboiink  has  shown  that  barley  contains  approximately 
i  pei  cent,  of  a  protein  (hordein)  soluble  in  75  per  cent. 
lleohol  this  J.,  1908,  17'.M.  From  malt  he  was  able  to 
separate  1-25  per  cent,  of  a  similar  protein  which  he 
named  bynin.  The  author  has  investigated  these  proteins 
and  from  their  behaviour  towards  alkaline  anil  peptic 
hydrolysis,   their   optical   activities  and   their  solubilities, 

hides  that  they  are  identical.  The  fact  that  different 
proportions  of  glutamiruc  acid  were  yielded  on  hydrolysis 

.  irded  a-  uo  proof  of  their  constitutions  being  differ- 
ent During  germination  the  hordein  present  in  a  barley 
decreased  from  2  42  per  cent,  to  1-S2  at  'J  days  old,  1-58 
st  4  day?.  l-3l>  at  3  days  and  IT"  at  7  days. — R.  L.  S. 

Yeast    juice;    Alcoholic    ferment  of .      V.  Function  of 

phosphahs   in    alcoholic   fermentation.     A.    Harden   and 
\\.  .1.   Young.     Proc.   Roy.  Soc.  1910,  132b,  321— 330. 
this  J.,   l'JOb,  490,   1111;     1907,   62;    1908, 
I  .  1909,  1157.) 

When  dextrose  or  Isevuloso   i-   added   to  yeast   juice  in 
nee  of  excess  of   phosphate,  a  period  of  accelerated 
fermentation  occurs  during  which  the  added  sugar  under- 
goes   the    reaction, 

•_VH,."„     2PT>1HR2= 

8COj     2C„H,0     2H20     C,B  , .,<>,i  I't  ),\\,),. 

and  it  is  shown  experimentally  that  one  molecule  of  carbon 

le  i?  evolved  for  each  molecule  of  sugar  added.     The 

total  fermentation  becomes  very  small  when  the  available 

phosphate  of  a  mixture  of  ferment,  co-ferment  and  sugar 

greatly   reduced.     Correspindiniily    the   addition   of   a 

small  amount  of  phosphate  to  this  mixture    produces  a 

relatively  large  increase  in  the  total  fermentation.    Hexose- 

phosphate,  when  digested  with  yeast  juice,  is  hydrolysed 

va  enzyme,  hexosephosphatase,  to  free  phosphate  and 

a  fermentable  sugar  similar  to  that  formed  when  hexose- 

iphate     is     hydrolysed     by     acids.     Finally     hexose- 

rphates  when  treated  with  yeast  juice  are  converted 

ii   dioxide,   alcohol   and   free   phosphate.      It   is 

-ted   that    in   alcoholic    fermentation   two   molecules 

i  ■  hexose  or  of  the  enolic  form  common  to  dextrose, 

and    mannose    are   each   decomposed    primarily 

into  two  groups,  of  which  two  go  to  form  carbon  dioxidi 

and  alcohol  and  the  other  two  are  synthesised  to  a  new 

chain  of  six  carbon  atoms  which  forms  the  carbohydrate 

ue   of    the    hexosephosphate.     The    phosphoric  acid 

ps  may  possibly   be  introduced  before  the  rupture  of 

jural   molecules   or   may  even   be   the  determining 

of  this  rupture. — E.  F.  A. 

ntation  ;    Influence  of  tin   sugar  content  on 

hibitivt    action   of  ctrtain   acids  on .     M.   and 

M.  Kosenblatt.  Comptes  rend.,  1U10,  150, 
63—1366. 
Ik  a  previous  communication  (see  this  J..  1909,  952),  the 
concentrations  at  which  certain  acids  completely  prevented 
the  alcoholic  fermentation  of  sucrose  in  1-25  per  cent, 
solution  were  given.  Experiments  have  now  been  made 
with  sucrose  solutions  of  different  concentrations  and 
with  acids  at  the  limiting  concentrations  previously 
determined  and  also  at  lower  concentrations.  Briefly 
the  results  show  that  by  increasing  the  proportion  of  sugar, 
the  inhibitive  action  of  the  acids  is  counteracted,  the 
effect  being  more  marked  the  higher  the  concentration  of 
the   sugar  and  the  nearer  the  concentration  of  the  acid 


approaches  that  at   which  alcoholic  fermentation  >4  oom- 

pl.telv  arrested.     I nstanoe  with  a  10  per  oent.   oration 

of  sugar  It  is  necessary  to  use  twi  a  sulphurii 

and  four  times  as  muoh  acetic  acid  to  prevent  ft  mentation 

as  is  required  for  a  1   per  i  i  ot      oration  of  sugar. — A.  8. 


Invertatt  ;    Influenct    of  aeidi  <in<t  alkali*  on  (ht   m ; 

oj .      ('.    S.    Hudson    and    H.    S.    I  nine.    U.S.    Dept 

Agric,  Bureau  of  Chemistry,     Circular  No.  .r'"..  1910 

Acids  and  alkalis  alTect  specially  purified  invertase  in 
two  ways.  In  low  concentrations,  they  influence  its 
activity,  but  only  in  higher  concentrations  do  they 
manently  destroy  it.  The  velocity  of  destruction  by  acid 
at  30°  C.  is  scarcely  appreciable  with  a  concentration  of 
0O1-.Y.  but  increases  rapidly  With  the  acidity  until  the 
latter  reaches  llli.V.Y.  when  the  destruction  is  almost 
instantaneous.  The  velocity  of  destruction  follows  the 
formula  for  unimolccular  reactions.  The  lower  limit  of 
concentration  of  alkali  necessary  to  destroy  the  enzyme 
is  a  little  less  than  001-iY,  the  destruction  being  almost 
instantaneous  for  the  concentration  O-04/J-.Y.  The  activity 
of  invertase  in  acid  solutions  insufficiently  concentrated 
to  destroy  the  enzyme  was  measured  for  hydrochloric 
hydrobromio,  nitric,  phosphoric,  sulphuric,  boric,  oxalic, 
tartaric,  citric  and  acetic  acids,  the  results  being  sbown 
in  a  curve-diagram.  The  activity  of  invertase  depends 
almost  entirely  on  the  concentration  of  hydrogen  ions  in 
the  acid  solution,  the  various  acids  showing  typical  diffi  i- 
iii.es  corresponding  with  their  degrees  oi  dissociation. 
The  activity  of  invertase  is  zero  in  alkaline  solutions, 
rises  to  a  maximum  in  very  faintly  acid  solutions  and 
decreases  as  the  degree  of  acidity  is  increased. — T.  H.  P. 


Acids;    Determination  of  volatile in   the   jtroducts  of 

fermentation   of  certain  microbes,  by  Dvclavx's  method. 
Q.   Seliber.     Comptes  rend.,   1910,  150,  1267—1270. 

Experiments  were  made  with  B.  butyricus,  B.  perfringene, 
and  B.  putrifievs  on  the  following  culture  medium  :  Whey, 
1  litre  ;  glucose,  l.j  grms.  ;  peptone  Chapoteaut.  Ill  l'1  his. 
gelatin,  3  grms.  In  some  cases  calcium  carbonate  was 
added.  After  maintaining  the  cultures  at  37°  C.  for  3— 7 
days,  the  acids  were  determined  according  to  Duelaux's 
method,  the  distilled  acids  being  neutralised  with  lime 
water  (with  litmus  as  the  indicator).  B.  butyricut  pro- 
duced butyric  and  acetic  acids.  B.  perfringeni  yielded 
acetic  and  formic  acids  ;  with  some  cultures  of  this  bacillus 
acetic  acid  is  formed  in  greater  quantity  and  also  some 
propionic  acid.  In  the  case  of  B.  putrifieut,  the  odour 
indicated  higher  fatty  acids,  which,  however,  could  not 
be  distinguished;  the  proportions  of  acid  in  different 
fractions  of  the  distillate  are  however  chars 
B.  perfringens  did  not  give  butyric  acid  with  a  sugar 
medium,  but  this  acid  is  always  produced  in  media  con- 
taining casein.  It  is  found  that  the  nature  and  quantity 
of  the  volatile  acids  formed  serve  in  some  cases  to  dis- 
tinguish the  micro-organism,  but  the  culture  must  be 
made  in  suitable  media!     Some  species  such  'cus 

require  the  presen fi  alcium  carbonate;  with  others  such 

as  B.  perfnnjms,  the  medium  must   b  'sin 

proteins   such  as   casein.     The  use  of  Duelaux  s  method 
in   biochemical   investigations   is   strongly   advocated. 

— A.  Sbld. 


Enzyme  action.  XIII.  Enzymes  of  the  emulsin  tj 
H.  E.  Armstrong  and  E.  Horton.  Proc.  Boy-  *<*■• 
1910,  82B.  349—367.  (Compare  this  J.,  1908,  8.J.) 
Dtjnstan  and  his  co-workers  have  considered  that  the 
glucoside  extracted  from  Phastolus  lunatus  seeds  is  an 
a-glucoside.  Evidence  is  now  brought  forward  to  show 
that  both  glucoside  and  the  correlated  enzyme  belong  to 
the  ^-series.  The  glucoside  is  invariably  hydrolysed  by 
almond-emulsin,  though  to  a  very  minor  extent;  the 
enzyme  extracted  from  Phaseolus  lunatus  seeds  acts  but 
slightly  on  amvdalin.     Both  enzymes  are  without  action 
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on  u-methylglucoside  and  maltose  ;  yeast  extract  is 
without  action  on  the  Phaseolus  glueoside,  the  slight 
action  sometimes  observed  being  attributed  to  the  presence 
of  traces  of  eniulsin.  The  dextrose  residue  in  phaseolunatin 
is  shown  to  be  of  the  (9-type.  Both  ennilsin  and  phaseo- 
lunatase  readily  hydroryse  Fischer's  glueoside  (mandelo- 
nitrileglucoside).  It  is  suggested  that  n  distinct  enzyme 
is  operative  in  separating  the  nitrilic  radical  from  phaseo- 
lunatin.  and  that  this,  rather  than  a  simple  .-<-glucase,  is 
the  main  constituent  of  the  active  product  from  Phaseohta 
beans.  Several  specific  enzymes  exist  which  may  all 
1  e  spoken  of  as  d-glucast  s  ;  these  have  a  common  factor, 
sympathetic  with  the  dextrose  member  of  the  glueoside, 
whereas  the  secondary  member  is  different  in  the  several 
enzymes.  The  molecule  of  dextrose  attached  to 
Fischer's  glueoside  in  amygdalin  is  so  placed  as  to  render 
aesoi  latiou  with  the  ,3-glucase  almost  impossible  until  the 
amygdalase  (secondary  member)  has  prepared  the  way 
by  removing  the  terminal  dextrose  group. — E.  F.  A. 


Determination  of  tartaric  acid  in   crude  natural  fieducts. 
Be  vs.  Set  VI 1. 


Patents 

Fermented  mash  and  the  like  ;  Method  of  freeing from 

noxious  odours  and  flavours.     A.  P.  Stitzel,  Louisville, 
Ky.     U.S.  Pat.  936,650,  May  3,  1910. 

The  fermented  mash,  pomace,  or  eider,  is  pumped  through 
a  medium  such  as  sand,  in  order  to  remove  Bofid  particles, 
and  is  then  passed  through  an  odour-  and  flavour-absorbing 
medium  such  as  charcoal.  The  liquid  may  then  be  dis- 
tilled in  any  approved  way. — L.  E. 


Hops ;     Preparation    of    extract    of   .     G.    G.    Smith. 

Fr.  Pat.  409,889,  Dec.  2,  1909. 

See  Eng.  Pat.  24.300  of  1909  ;  this  J.,  1910,  104.— T.  F.  B. 
Drying  brewers'  draff.     Eng.  Pat.  10,027.     Set   I. 
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Mill:  ;    The  catalase  of  as  an   indicator  of  disease. 

'      Revis.     J.   Roy.   Inst.   Publ.   Health,   April.   1910, 
1—7. 

It  having  been  stated  by  Lam  (Int.  Congr.  Appl.  Chem. 
Rome,  1906)  that  diseased  milk  conld  be  differentiated 
from  good  milk  by  a  rough  determination  of  its  catalytic 
activity,  the  author  has  investigated  the  matter 
with  the  results  which  are  given  below.  As  it  is  essential 
that  the  source  of  the  uitalasc  shonld  be  known,  the 
main  part  of  the  work  consisted  in  determining  the  cata- 
lytic activity  of  milks  and  at  the  same  time  counting  the 
number  of  leucocytes  present.  .Milks  from  both  diseased 
and  healthy  cows  were  examined,  the  catalytic  activity 
being  measured  by  treating  a  definite  volume'  of  the  milk 
with  hydrogen  peroxide  and  determining  the  quantity  still 
present  alter  a  definite  interval  of  time.  The  number  of 
leucocytes  present,  if  of  any  value  at  an  in  detei  ting 
mastitis,  seems  to  afford  a  better  indication  oi  tin  , ." 

than  does  the  catalytic  activity  of  the  milk,  even  w  hi  thil 
latter  value  has  been  determined  on  fresh  milk  when  the 
growth  of  bacteria  has  not  influenced  the  activity.  It 
-  that  the  so-called  leucocytes  are  at  least  only 
partially  responsible  for  the  catalase  of  milk,  but  that 
to  some  of  these  bodies  a  certain  catalytic  powei  must  be 

attributed.     The    catalase    is  probably  of  trip!       -     in 

namely,  from  leucocytes,  from  the  udder  itself,  and  "from 
bacteria — and    hence   a   determination    of   the    catalytic 


power  is  of  little  value  for  hygienic  control  purposes,  and 
is  only  likely  to  lead  to  unwarrantable  conclusions. 

— W.  P.  S. 


Sucrose  and  calcium  sucrate  in  milk  and  cream  ;   Detection 

of     .       S.     Rothenfusser.       Z.  Untersuch.   Xahr. 

Genussm.,  1910.  19.  4K5— 475. 

The  method  proposed  is  a  modification  of  the  one  described 
previously  by  the  author  (this  J.,  1909,  956),  the  ii 
and  solutions  required  being  as  follows  : — (1).  Diphenyl- 
amine  reagent.  (2).  Lead  acetate  solution  (see  this  J., 
1910.  584).  (3).  Ammonia  of  sp.  gr.  0-944  ;  a  weaker 
solution  of  ammonia,  sp.  gr.  0-967,  is  also  used,  but  only  in 
the  case  of  creams  containing  more  than  20  per  cent,  of 
fat.  For  the  detection  of  sucrose  in  milk,  30  c.c.  of  the 
sample  are  heated  to  a  temperature  of  85°— 95°  C,  and 
an  equal  volume  of  a  mixture  of  2  vols,  of  lead  acetate 
solution  with  one  vol.  of  ammonia  is  added,  the  whole  bcinc 
then  shaken  for  30  seconds.  After  filtration,  3  c.c.  of  the 
filtrate  are  mixed  with  3  c.c.  of  the  diphenylamine  reagent 
and  heated  for  10  minutes  in  a  boiling  water  bath.  If 
as  little  as  0-02  per  cent,  of  sucrose  be  present  in  the  milk, 
a  bright  blue  coloration  will  be  obtained.  A  portion  of  the 
filtrate  should  be  also  tested  with  Fehling's  solution  to 
ascertain  whether  all  the  lactose  has  been  removed  by  the 
ammoniacal  lead  acetate  ;  sucrose  may  safely  be  stated  to 
be  present  when  the  filtrate  does  not  reduce  Fehling's 
solution  but  gives  a  coloration  with  the  diphenylamine 
reagent.  Cream  may  be  tested  in  the  same  way,  but  as 
mentioned  above,  the  more  dilute  ammonia  must  be  used 
when  the  fat  content  exceeds  20  per  cent.  In  the  case  of 
milk  powders,  6  grms.  of  the  sample  are  dissolved  in  50  c.c. 
of  hot  water  and  30  c.c.  of  the  solution  are  employed  for 
the  test.  Calcium  sucrate  may  be  detected  in  cream  in  a 
similar  manner,  the  test  depending  on  the  detection  of  the 
sucrose.  As  very  small  quantities  of  sucrrse  are  present 
in  cref.ni  which  has  been  thickened  by  the  addition  ol 
calcium  sucrate,  it  is  recommended  that,  after  the  addition 
of  the  ammoniacal  lead  acetate,  the  mixture  be  heated 
for  a  short  time  to  60c— 65°  C,  before  filtration. — W.  P.  S 


Palm   kernel  oil  and  cocoanut  oil;    Detection  of  in 

buttt  r  and  lard,  and  detection  of  lard  in  butter.     E.  Ewers. 
Z.  offentl.  Chem..  1910.  16,  131—141  ;    147—152. 

An  addition  of  10  per  cent,  of  palm  fats  to  butter  ma\ 
be  detected  with  certainty  by  a  method  based  upon  th> 
fact  that  fatty  acids  from  the  soluble  barium  salts,  or  bettei 
the  soluble  magnesium  salts  of  the  former  may  (unliki 
the  corresponding  fatty  acids  from  butter)  be  completely 
extracted  with  petroleum  spirit.  Five  grms.  of  the  fat 
are  saponified  with  20  c.c.  of  alcoholic  potassium  hydroxide 
solution,  and  the  resulting  soap  solution  titrated  with  stan- 
dard sulphuric  acid  to  obtain  the  saponification  value. 
The  alcohol  is  evaporated,  the  soap  dissolved  in  180  c.c 
of  hot  water,  and.  after  cooling  to  20°  C,  is  treated  will 
50  c.c.  of  N/2  magnesium  sulphate  sulution,  made  ur 
to  250  c.c,  and  filtered  with  the  aid  of  a  pump.  200  OX 
of  the  filtrate  are  shaken  in  a  separating  funnel  with  10  Ci 
of  N/2  sulphuric  acid  and  50  c.c.  of  petroleum  spirit 
the  extraction  being  repeated,  first  with  50  c.c.  and  ther 
with  20  c.c.  of  the  solvent.  The  petroleum  spirit  extract! 
are  washed  with  water,  and  the  aqueous  layer  and  washing! 
(310  c.c.  in  all)  are  united,  mixed  with  1  c.c.  of  dibit' 
(1  :  3)  sulphuric  acid,  and  a  little  pumice  stone,  and  (lis 
tilled,  so  that  the  distillation  takes  an  hour.  The  distillati 
is  then  titrated  with  N/10  potassium  hydroxide  solution 
and  the  number  of  c.c.  required  gives  the  "  distillatioi 
magnesium  value''  (D.M.V.),  i.e.,  the  number  require 
to  neutralise  the  residual  fatty  acids  of  the  soluble  magnet 
ium  salts  from  4  grms.  of  the  fat,  after  the  extraction  will 
petri  leum  spirit.  The  fatty  acids  from  the  petroleun 
spiiit  solution  are  also  separated,  and  neutralised  witl 
N/  10  potassium  hydroxide  solution,  the  number  of  e.i 
consumed  giving  the  "  petroleum  spirit  magneaiurj 
value"  (P.M. V.).  The  sum  of  the  two  values  gives  tli 
"  total  magnesium  value  "  (T.M.V.).  The  following  tabl 
gives  typical  results  obtained  by  this  method  : — 
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0-0—  O'S 

h    10°;    palm    in' 

6-4-     - 

Battel                             |  "i    oil   »nd 

u-r        i        

Battel  with  16%  lard,  B     inipli 

I  Aril                            in  Fa1  s,  3  snmpli  8 

Lard  with  10%  palm  fats,  5  sampli  - 

:  - 
9-4  —9-7 

determination    of    the    mean    molecular     weigh' 

of  the  fatty  acids  separated  from  the  insoluble   barium 

does  not.  in  the  author's  experience,  enable  15  per 

nf  lard  to  be  detected  with  certainty  in  butter,  ami 

remark   applies  to  the   method   of  Juckenack 

and  to  the  u>e  of  the  critical  temperature  of  solution. 

latter  method  will  also  not  detei  t  15  per  cent,  of  palm 

hi  butter  or  lard,  and  is  only  of  use  as  a  preliminary 

C.  A.  M. 

mvioil;  Detectionof in  butler  and  lard.     Fendler. 

Z.  olienll.  them..  1910,  16.  152—166. 
lit e  following  method  is  based  upon  the  ready  solubility 
of  laurie  and  myristic  acids  in  60  per  cent,  alcohol.  The 
lue  in  the  distillation  flask  from  the  determination  of 
the  Reichert-Meissl  value  is  cooled  to  about  40°  C,  and 
transferred  to  a  graduated  100  c.c.  cylinder,  in  which 
n  l-  shaken  with  60  c.c.  of  petroleum  spirit  for  some  minutes. 
ifter  i-eriaration,  25  c.c.  of  the  petroleum  spirit  layer  are 
withdrawn,  the  solvent  evaporated  completely,  and  the 
i  I  with  50  c.c.  of  alcohol  of  sp.  gr.  0-9123  at 
Hie  flask  is  shaken  for  5  minutes,  and  then  left 
for  an  hour  in  water  at  15c  C,  after  which  a  little  of  the 
liquid  i-  filtered,  and  10  c.e.  of  the  filtrate  titrated  with 
.V  lo  nlkali  solution.  Ten  samples  of  pure  butter  gave 
values  of  40-5  to  48-0  c.e.  ;  pure  coeoanut  oil  (4  samples), 
I9S-0  to  205  c.c.  ;  palm-kernel  oil.  1880  c.c.  ;  butters  (4), 
with  10  (kt  cent,  of  coeoanut  oil,  63  0  to  66  c.c.  ;  with 
in  per  cent,  of  coeoanut  oil,  88-0  c.c.  ;  with  40  per  cent., 
1140  c.c.  ;  and  with  50  per  cent.,  1420  c.c.  Should, 
therefore  this  "  solubility  value  '"  exceed  60  there  van  be  no 
doubt  as  to  the  adulteration  of  a  given  sample  of  butter. 
In  tasting  lard  for  coeoanut  oil,  the  Reichert-Meissl  value 
and  the  solubility  value  of  the  non-volatile  acids  by  the 
above-described  methods  should  be  determined.  Should 
the  former  exceed  1-0  anil  the  latter  be  considerably  ovei 
M-0,  adulteration  is  -.roved.  Adulteration  of  lard  with 
palm-kernel  oil  may  be  detected  in  the  same  way. 

— C.  A.  M. 


BfliunKi  meal.     J.  von  Sury.     Chem.-Zeit.,  1910,  34.   163. 

i'he  um-  of  banana  meal  as  a  foodstuff  has  extended 
largely  in  recent  times.  It  is  prepared  from  the  unripe 
v  drying  and  grinding.  The  chemical  composition 
"f  the  meal  is  very  different  from  that  of  the  ripe  fruit. 
Whilst  the  latter  contains  70  per  cent,  of  sugars  and  only 
1—'-  )>it  cent,  of  starch,  the  meal  from  the  green  fruit 
contains  nearly  80  per  cent,  of  starch  and  only  3 — 4  per 
cent,  of  sut-ars.  In  Switzerland  a  special  banana 
"  cocoa  "  is  manufactured,  of  high  nutritive  value  and  fine 
aroma.  The  following  numbers  represent  the  mean  of 
4  analyses  of  banana  meals  from  Jamaica  : — Water,  12-77  : 
ash.  2-45  •  nitrogen,  0-75,  equal  to  protein,  4-69;  non- 
ius substances,  78-32  :  crude  fibre.  1-28  ;  fat,  0-49 
pet  cent.— J.  F.  B. 


oomaccu  etolonifera  ;   Fruit  of .     J.  Duncan.     Chem. 

News.   HJlu,   id.  217—218. 

The  fiuit  of  Corntieea  stolonifera,  the  wild  red  osier  dog- 
tree,  which  grows  on  the  banks  of  the  Wood  River, 
ik,  is  in  the  form  of  berries  with  an  odour  recalling 
that  of  currants.     A  sample  of  the  dried  fruit  yielded  3  per 
•nt.  of  ash,  0-054  per  ei  nt.  of  nitrogen,  385  ]ier  cent,  of 


reducing  sugar  (maltose),  and  11-6  per  cent,  of  a  dextrin-like 
body  soluble  in  hoi  alcohol     Extraction  with  ether  of  the 

residue,  after  removal  of  the  sugar,  yielded  3-5  ltiii*  of  oil 
(from  200  grms.  of  the  original  fruit )  with  the  following 
characteristics  :—Sp.  gr..  0-9658;  saponification  value, 
349  ;  and  Reichert  value,  1-4.  The  oil  had  an  odour  resem- 
bling that  of  castor  oil.  No  citric,  tartaric  or  oxalic  acid 
was  found  in  the  fruit. — C.  A.  51. 

Patents. 

Potatoes  ;    Process  for  treating  ran- in  tuch  manner  as 

to  obtain  a  durable  product  for  agricultural  and  industrial 
purposes.  Patcnt-Pross-Kartoffel-lndustrie  II.  Gumpel, 
Dahmsdorf-Miincheberg,  (■eriuany.  Eng.  Pat.  17,037. 
Aug.  3,  1909.  Under  Int.  Conv.,  5Iay  7,  1909. 
The  potatoes,  in  the  form  of  small  pieces  or  of  pulp,  are 
deprived  of  the  greater  part  of  the  juice  in  one  or  more 
stages  The  first  stage  is  best  effected  by  vacuum  or 
diffusion  of  air,  or  by  air-pressure,  whilst  the  operation  is 
completed  by  mechanically  i -.veiled  pressure.  The  mass 
is  subsequently  dried,  shaped,  and  pressed.  The  albumin- 
ous substances  are  obtained,  by  cold  or  hot  means,  from 
the  juice,  and  the  residual  water  may.  on  account  of  the 
fertilising  substances  contained  in  it.  be  used  in  the  treat- 
ment of  the  soil  for  agricultural  purposes.  (Reference  is 
directed  to  Eng.  Pats.  77s  of  1S71  ;  1117  of  1883  ;  24,035 
01  1906  ;  and  8699  Of  190S  ;   see  this  •!.,  1909,  256.)— L.  E. 

Condensing  or  drying  milk-  and  other  mixtures  of  liquids 

and  solids  ;     ilethod   of   and   apparatus   then  for. 

51.  Topfer.  Kittergut  Grosszschoehcr,  Germany-.  Eng. 
Pat.  23.038.  Oct.  8,  1909. 

See  Fr.  Put.  V  7,389  of  1909  j  this . I..  1010,  687.— T.  F.  B_ 

Drying    or    condensing    apparatus    [foi     milk,    etc].     51. 
Topfer,  Kittergut,  Germany.    U.S.  Pat.  863  B07,  April  5, 

I'.i.n. 
Si  E  Fr.  Pat.  407,389  of  1909  ;  this  J.,  1910,  587.— T.  F.  B. 

Milk  ;  Prooss  for  tin  fermt  ntation  of .     J.  P.  Cabanne. 

Fr.   Pat.   408,990',    Nov.    12,    1909. 
See  U.S.  Pat.  944,013  oU909  ;  this  J.,  1910,  170.— T.  F.  B. 


XIXb— WATER    PURIFICATION  ; 
SANITATION. 

Water;  Sterilisation  ot byidlravioUi  •"<■«- 

Comptes  rend..  1910,  150,   1076—1077. 

Watek.  which  contained    I BaciUi  tali  communis  i>cr 

litre,  and  of  which  -  drop  W""M  fertilise 

bouillon,  nas  subjected  to  the  action  oi  iltra-violetrays. 
The  mercury  vapour  lamp,  used  was  6  cm.  long,  had  a, 
doable  jacket  of  quartz,  and  required  an  E.M.F.  of  110 
olte.  The  energy  consumed  was  4  hectowatt-hi 
Mi  cubio  metres  of  water  conld  be  sterilised  in  an  hour 
under    the    following    conditions.     The    «  be 

i  Itered  so  as  to  I  e  as  i  lear  as  possible.     Each  portion  of 
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the  water  must  Dome  into  contact  with  the  lamp  and 
must  be  within  reach  of  the  active  light  tot  at  least  one 
minute.  The  out-going  water  must  be  collected  from 
the  layer  immediately  surrounding  the  lamp. — F.  Suns. 

titrates   in    miter.;    Composition   0/  (At    t/ellcw  compound 
formal  in  tfie   phtnolsulphonic  acid  method  for  til 

initiation   of  .     E.    M.    Chain. >t    and    1'     S.    Pratt. 

.1.  Amcr.  (.'hem.  S  ...   1910,  32,  630—637. 

Phesolsulphonic  acid,  prepared  by  heat  ins  a  mixture  of 
phenol  (16  grins.)  and  strong  sulphuric  acid  128  ....). 
consists  chiefly  of  1-2-4-phenoldisulphonic  acid  with  a 
large  excess  of  sulphuric  acid.  The  yellow  colour  obtained 
by  treating  a  water  residue,  containing  nitrate,  with  this 
reagent,  in  the  usual  way.  is  not  due  to  salts  of  picric  acid, 
as  hitherto  supposed,  but  to  the  formation  of  tripotassium 
nitrophcnoldisulphonate.  C«B>t  iKiSi  i,Ki.,_\i  uUH.,0,  a 
salt  which  crystallises  in  orange-yellow  prisms.  Traces  of 
picric  acid  appear  on  heating  or  with  residues  containing 
more  than  50  parts  per  million  of  nitrogen  as  nitrate. 

— F.   SODN. 

JI-lals  [lead] ;    Action  of  distilled  water  on  .     Tiaule- 

Mengarini  and  Scala.     Set   X. 

Patents. 

Oily  or  greasy  uater  or  condensed  steam  ;    Malt    nf  and 

meant   for   purifying   by   electricity.     E.    Perrett, 

Wellington,  Surrey,  and  R.  li.  Perrett.  London.  Eng. 
Pat.  20.477,  of  1908  ;  date  of  application,  June  7,  1909. 
Ordinaky  water  or  lime-water  is  subjected  to  electrolysis 
and  is  then  mixed  with  the  oily  water  to  be  purified, 
the  oily  precipitate  formed  being  afterwards  removed  by 
filtration.  Or,  a  portion  of  the  oily  water  may  be  sub- 
jected to  electrolysis,  then  mixed  with  a  further  quantity 
of  oily  water,  and  the  whole  filtered.  The  apparatus 
employed  consists  of  an  electrolytic  tank  in  which  the 
electrodes  are  so  arranged  that  the  liquid  passing  through 
the  same  is  caused  to  take  a  zig-zag  course  ;  the  lime- 
water  enters  at  one  end  of  this  tank  and  the  oily  water 
enters  at  a  point  nearer  the  outlet  end,  this  outlet  being 
provided  with  an  adjustable  aperture.  The  proportions 
of  lime-water  and  oily  water  may  be  regulated  auto- 
matically by  means  of  a  tank  divided  into  a  number  of 
compartments ;  the  lime-water  is  delivered  into  one 
-compartment  and  its  discharge  is  regulated  by  means  of  a 
valve  operated  by  a  ball-float  in  one  of  the  other  com- 
partments containing  oily  water.  The  latter  is  also 
separated  automatically  into  two  portions,  one  of  which 
is  conducted  to  the  electrolytic  tank  whilst  the  other 
.is  delivered  directly  to  the  filter. — W  .  P.  S. 

'■/'■  /    System  for  the   purification   of  .     C.    1  otts, 

Morristown,  X.J.     U.S    bat    955,683,  April  19,  1910. 

The  syst'  of  two  Bepaiate  tilter-beds  each  of 

which  is  provided  with  a  chamber  connected  with  the  bed 
and  fitted  with  a  discharge  pipe  and  valve  ;  these  valves 
are  operated  by  floats  in  such  a  manner  that  while  one 
bed  is  filling,  the  other  is  being  emptied.  The  tilter-beds 
are  connected  with  a  series  of  secondary  filters  by  means 
of  a  distributing  apparatus  placed  between  the  di>.  harge 
outlets  of  the  primary  filters  and  the  secondary  tilters ; 
this  distributing  device  consists  of  a  number  of  compart- 
ments each  connected  with  one  of  the  discharge  outlets 
and  provided  with  a  pipe  leading  to  one  of  the  secondary 
beds.— \V.  P.  S. 

■Sewage   disposal;     Apjtaratus   for   .     B.    J.    Ashley, 

Chicago.     U.S.   1  at.   950,065,  May  3,   1910. 

The  sewage  is  conducted  into  a  tank  from  which  it  over- 
flows into  an  inclined  perforated  pipe  buried  below  the 
surface  of  the  ground.  This  pipe  i-  embeddi  d  in  filtering 
material  and  a  second  perforated  pipe  is  placed  below  the 
first.  Each  pipe  is  provided  with  a  vertical  tube  reaching 
above  the  surface  of  the  ground  and  means  are    provided 


for  causing  a  current  of  air  to  pass  from  the  lower  per- 
(orated  pipe  through  the  filtering  material  and  thence 
through  the  upper  perforated  pipe. — W.  P.  S. 

Garbage  ;    Destruction  of  and  recneery  of  by-products. 

YV.   M.    Cross.  Kansas    Citv.    Mo.     U.S.    Pat".    95 
-May  3,  1910. 

The  garbage  is  subjected  to  destructive  distillation  and 
the  liquid  portion  of  the  distillate  is  neutralised  unh 
sulphuric  acid.  This  solution  is  then  evaporated  under 
reduced  pressure  to  a  syrupy  consistence,  the  heat  required 
being  obtained  from  the  hot  gases  and  vapours  resulting 
from  the  distillation.  Condensation  of  the  vapours  and 
gases  also  takes  place. — W.  P.  S. 

Water ;     Apparatus     for    removing    iron    from    con- 

tinuously.     Deseniss    und    Jacobi    Akt.-Ges.     Fr.    Pat. 
409.110."  Nov.  ii.  1S09.     Under  Int.  Coin..  April  7,  1909. 

See  Eng.  Pat.  12.240  of  1909  ;  this  J.,  1910,  107.— T.  P.  B. 

Waters;   Use  of  electric  mercury-vapour  lamp*  lor  •: 

.     T.  Nogier.     Fr.  Fat.  409.447,  Feb.  17,  1909. 

See  Eng.  I  at.  30.512  of  1909  ;  this  J..  1910,  588.— T.  F.  B. 

Water;     Apparatus    for    sterilising    by    ozonisatum. 

Ozonair.  Ltd.     Fr.  1  at.  409.570.  Nov.  24,  1909.     Under 
Int.  I'onv..  Dec.   15.  1908. 

See  Eng.  Pat.  27.220  of  1908  ;  this  J.,  1910.  171.— T.  F.  B. 

ying  liquids  by  means  of  an  electric  current:    Process 

and   apparatus   for  -.     H.    B.    Hartman.     Fr.    l'at. 

409.901.  Dec.  3.  1909. 

See  U.S.  Pats.  951.311  and  951.313  of  1910  ;   this  J.,  1910, 
514.— T.  F.  B. 

Filter-presses  or  the   likt   for  wit  substances  [garbu'i 
Ens.   Pat.  23,981.     See  I. 


XX.— ORGANIC  PRODUCTS;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Alkaloid  precipitants  ;  Aromatic  nitro-coiiipounds,  esj 
nitro- phenols,  as — — .     L.  Rosenthaler  and  P.  Corner. 
Z.  anal.  Chem..  1910.  49,  340—358. 

Expeediexts  are  described  on  the  use  of  various  aromatic 
nitro-compounds  as  precipitants  for  alkaloids.     The  nitro- 
compounds used  were  :  0-,  m-,  and  yenitrophenol,  2-4-di- 
nitrophenol,    2-4-0-trinitrophenol,    2-5-0-trinitrorc-. 
3-nitro-  and  3-5-dinitrocresol     CH3  :  t)H=l  :  4),  2 
nitro-m-cresol,  2-40-trinitrothymol,  2-4-dinitro-a-naphtlwl, 
trinitro-a-naphthol  (in.  p.  117'  C),  tetranitrophenolphtha!- 
ein    (sodium   salt),   hexanitrodiphenylamine   (amin 
salt),    dinitro-a-naphtholsulpi.onic  acid  (potassium   salt). 
and  dinitroanthrachrysonedisulphonic  acid  (sodium 
whilst  the  base?  were  adrenaline,  aconitine,  alypine,  anti- 
pyrine,  arecolinc,  atropine,  berberine,  brucine,  quinidine, 
quinine,  cinchonine,  dionine,  emetine,  eucaine,  eumydrine, 
euporphine,  heroine,  borderline,  hydiastine.  hydraetinine, 
cocaine,  codeine,  caffeine,  colchicine,  coniine,  morphine, 
nicotine,  novocaine,  pelletierine,  physostigmine,  piloi 
stovaine,  strychnine,  and  veratrine.     The  results  obtained 
are  collected  in  tabular  form  in  which  the  limits  of  dilution 
within  which  a  precipitate  is  produced  in  one  minute,  or 
in  a  few  cases  (in  which  a  crystalline  precipitate  is 
slowly)  in  one  hour,  are  also  given.     None  of  the  nitro- 
compounds tried  appears  to  be  a  better  general  precipitant 
for  alkaloids  than  picric   acid,   or  picrolonic  acid    (see 
Matthes  and  Rammstedt,  this  J.,  1907,  1252).     In  a  few 
cases,  however,  the  precipitates  show  characteristic  forms 
under  the  microscope,  and  two  plates  are  given  showing 
hese  forms  in  the  case  of  the  precipitates  produced  with 
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MlM  and  trinitroresorcinol.  strychnine  ami  dinitto 
cinchonine     and    trinitrophloroglucinol,    areo 

ul  trinitrophloroglucinol,  hordenino  and    trinitroth; 

,imnc   and    dinitroanthrachry9onedisulphoni<    acid 

. .li  i-t iuiiu'   and    trinitropbonol,    trinitroeresol,    trinitro- 

trinitron   orcinol.      t riiiit i . . j .|il< >i . ._: hi.  in- >1 .      and 

iithrachrysomdisulphonii   acid  res]KCtivelj  -    A    S 

Mdi'ni  in  broom- plant ;  Variation  in    thi  content  of 

,1    (  bevalii  r.     (  ompti  -  rend., 
1910,  150,  1068-  1009.     (See  this  .1  .  1910,  295.) 

in  j.ln til  -  grown  in  Scine-et-Oise  (France)  were 

tthered  month  by  month,  and  the  amount  of  Bparteine 

was  determined,  which  could   be  obtained   from 

m  kilo,  of  the  entire  dry  plant.     The   amounts    corn 

to   each  month   were:-  January,    M)2    grins.  ; 

y,    415;    March,    6-80 ;    April,    3  25;    May.    -1-32; 

27;  July,  300;  August,  2-33;  September,  3-58: 

ctober,  I  (IT  ;  November.  4  7.">  ;  December,  4  07.-    F.  Shdn. 

trbtnn>.   Btrbtrrubine.   G.  Frerichs.   Arch.  Pharm.,  1910, 
248,27ti-  284 

erberine   hydrochloride    is    heated    with   un  i    ti 

v      r.     a     red     base,     berberrubine,     C19HuN04,     ie 

ndnced  l>y  the  loss  of  CHS   and  one  molecule  ol  i 

m    I    m'ol.    of    the    I  erberine.        It    is    undoubted!} 

la    phenolbetainc   of     a    quaternary    hydroxy-base.     li 

later  in  dark-red  leaflets,  and  melts  al 

unit   285c   l'.     The   crystals  contain   three   molecule.-   ol 

iter  of  crystallisation.     The  hydrochloride  and  sulphate 

.1  1>\  adding  the  respecth  e  ai  ids  to  the 

solul  ion  ol  the  base.     The  base  re  acl  -  «  it  b   i 

■hydride  and  ammonium  sulphide.     Hydroberberrubine, 

.11,  Xi>,.  l-  formed  when  berberrubine  is  heated  with 

dilute  acetic  and  sulphuric  acids.     It   is  almost 

in    water    and   crystallises   from   dilute   alcohol 

nearly   colourless   leaflets     melting    at     167       168     I 

iolutii  ti  of  one  ol  the  salts  is  treated  with  m  ilium 

de.    a    precipitate   is   at    first   produced,    which    is 

liable    m   excess.     When    berberrubine    is    heated    with 

ices.*  of  methvl  iodide,  berberine  hvdriodide  is  pri  duced. 

— F.  Sims. 

oryearine,     G.   0.    Gaebel.     Aich.    Pharm..    1910,    248, 

207—250. 

everal  pure  -alts  of  corycavine  were  made  ;  the  hydro- 

iloride  melts  at  219    C,  the  hydriodide  at  236    C,  and 

»•   platinum   chloride   double   salt    at    214     (  .      A    large 

imber  of  experiments  were  made  with  a  view  to  cluci- 

Qstitution  of  the  base.     The  composition  is 

ted    by    the   formula.    ('._,3H.,,N(»ft.    the   formula, 

II    XO     not  being  regarded  as  correct.     There  arc  no 

1     or     methoxyl  present.     The    base 

ntain-   one    methyleneoxy   grouping,   ami    one    methvl 

attached  to  the  nitrogen.     Coryca\  ine  methiodide 

C.     W  hen    treated    with    sodium 

•rycavimethine,   *  ._,  ,H -  X'  >...    m.   pt   153c — 

duced.   The  latter  substani  e  is  di  i  omposed  by 

□  of  -odium  hydroxide  into  trimethylamine  and  a 

ud  free  from  nitrogen.     Crystalline  products  were 

i  by  the  action  of  zinc  dust  and  hydn  chloric  acid 

irycavinc,    and    also    when   coryeavimethine    was 

i  with  permanganate. — F.  Shdn. 

Tttharidm    in    ditiennt    species    of   cantharidea.     W.    C. 
Colledge.     Pharin.  J..  1910,  84-  074. 
tits  obtained  in  the  examination  of   six  different 
:  cantharides  found  in  South  Africa,  whilst  showing 
•«   \aiiable  is  the  amount  of  cantharidin  in  the  beetles, 
that  South  Africa  may  prove  to  be  a  satisfactory 
Uecting -ground    for    the    drug.     The    cantharidin    was 
tiuiated  by  a  modification  of  the  method  describe) 
If  and  Greenish  (this  J..  1907,  341)  and   the  yields  wen 
follow  :  ilylabris  oculata,  Thunb..  0615  ;  il.  holocricea, 
ley,  1-3  ;  Decatoma  lunata.  Pallas,  10  :  Eletica  wahtbergia. 


Fabr.,  0-32  :    '  antkarii  Eftffafo,  2-73  ;  /  Vtta  eoefi  ttma,  I  89 

pi  i   ,  enl  i     Bp<  i  imi  ui  ol   I  hi    I  bini  ■    blistei    llj   j  ielded 
■  cent,  of  oantharidin  by  the  tame  prow   -       L  S 

ley  oil;   Condituentt   of .    .).    Chi  Hull. 

Sciences     Pharmacol.,     1910,     17.     128-131.     Chem 
Zentr.,  1910,  1.  1799 
lCCOR»EJO  to  the  author,  mixtures tainin         i      i  ticin 

and  "  apiol-buttcr  "  have  recently  been  -old  as  crystalline 

I      Experimi  shown  that  except   for  slight 

differences  of  intensity,  the  pharmacodynamic  action  of 
apiols  and  myristicins  from  variou  ourci  a  the  same. 
.M \ i i-t i«-iii  i-  lest  active  and  leas  toxic  than  the  apiols,  <in 
the  other  hand,  isoapiol  and  i  omyriaticin  are  less  toxic 
than  the  isomeric  allyl-compounds.  The  liquid  apiol  if 
water-fennel  oil  is  less  toxi'  thancrj  tollini  apiol  Crystal- 
line   apiol    possesses    no   advantages   over    well-rectified 

ley  oil,  freed  from  "par-lev  butter."  The  "parsley 
butter  "  consists  almost  exi  lusively  ol  apiin. — A.  S. 

Samphire  ;  Essential  oil  of .     M.  Delepine.     Conipt.  - 

rend..  1910,  150.  1061—1063.  (See  this  J.,  1909,  906.) 
The  essential  oil  of  samphire  [Crithmum  nvjritimum  L. 
Omb.)  was  resolved  into  four  fractions,  boiliiu  n  spei  lively 
at.  I.,  44°— 46°  C.  at  14  mm.  ;  II..  62°— 64°  '  .  al  13  mm.  ; 
III..  94°— 90J  C.  at  15  mm.  ;  and  IV.,  157°— 158  C.  at 
mm.  The  last  fraction  consisted  of  apiol  (loc.  eit.). 
The  first  fraction  contained  (i-pinene.  The  second  fraction. 
the  largest,  i  ontained  dipentene  and  p-cymene. 
The  principal  constituent  Of  the  third  fraction,  which 
boiled  at  210°— 214°  C.  at  the  ordinary  pressure,  was  the 
methyl  ether  of  thymol.— F.  Smdn-. 

'   i  upvt   oil.     R.   C.    Cowley.     Chem.   and   Drug.,    1010, 

76l  62. 
There  are  at  least  seven  different  varieties  of  Melaleuca 
idendron  in  Queensland,  the  tree  bi  ing  a  very  common 
one  in  the  coastal  districts.  The  kind  growing  in  the 
Brisbane  district,  is  M.  leucadendron,  var.  lancifolia  ;  it 
is  known  locally  as  the  "  Ti-tree."  A  sample  of  oil  from 
tin-  tree,  distilled  in  Brisbane,  was  quite  colourless  and 
had  the  following  characters  :— Sp.  gr.,  11-922:  optical 
rotation  (100  mm.), -3°;  refractive  index,  m,  =  1-4623  ; 
cineol,  45  per  cent. — A.  S. 

Oil  of  Cinnamomum  Tamala.     Scbimmei's  Report,  April, 

1910,  122—123. 
Besides    other    low-grade    Ctnnamomuni-speciee,     it     is 

e-peeiallv  rinnniii'iiiiuiii  'in mala  (Nees  el   i    i.  ,     tree 

of   medium   size,   growing    plentifully   in   Southern 
which    yields    "  Mutterzimt,"    Cassia    Lignea,    a    W 
cassia,  termed  by  the  retail  trade  simply  '  aatia      Th,  ■ 
leaves  of  the  tree  are  still  used  medicinally  in  the  East 
Indies;  in  former  year-  they  were  also  met  with  in  com- 
merce (the  narrow  Folia  Malabathri)  but  thej   an    now 

lete.     The  leaves  cont  rin  an  ■  isenti   I  ich  a 

sample,  which  had  been  distilled  by  Mr.  I.  II.  Burkill,  of 

iitta.  has  been  examined.     The  oil  was  of  a  lemon- 
yellow  eolour,andhad  a  clove-like,at  the  Bame  time  slightly 
peppery,  odour      It  possessed  th<  following  chai 
Sp.gT.atlS   C,  10257 ;  oD=    -f-16  :i" 
1-52696;   phenol-content,  78  per    cent;    -   luble    in   12 
volumes  and  over  of  70  pel  cent,  alcohol.     Th 
consisted   of   eugenol    (imp-    of   the    benzoyl   compound 
69°  CM.     When  freed  from  phenol-,  thi    oil  had  the  high 
optical  rotation,  BD=-f-66    40  .  and  yi  Idi  d  a  solid  nitrite 
which,  when  recrvstalli-cd  from  ctl, 

113°  to  114°  C.     It  contained  therefore  <i-u-phellandrene. 
In  respect  of  its  high  eugenol  content  it  is  closely  allied 
ordinary  oil  from  Ley  Ion  cinnamon  li 

Ouayava  oil.     Schimmel's  Report,  April.  1910,  123. 
Tije  guajava    tree  (Psidivm   Ouayava   Raddi,   Myrta 
is  a  native  of  tropical  America  and  bears  fleshy    bernc= 
which  are  eaten  both  in  the  raw  state  and  as  a  preserve. 
The  leaves,  when  chewed,  are  said  to  be  a  remedy  in 
toothache.     An  oil  of  guajava  leaves  from  Santiago  de 
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Cuba,  which  had  been  obtained  from  the  raw  material  to 
the  extent  ef  0-2  }>er  tent.,  has  been  examined.  It  was  oi 
a  lemon-yellow  colour  niul  had  a  faint  aromatic  odour; 
at  16  C,  0-9157;  o»=  — 10  •"•  100  mm.); 
Dsio  =l-49638 ;  acid  value.  2-0  j  ester  value,  6-4; 
soluble  in  about  10  volumes  of  90  per  cent,  alcohol. 


Oil  of  Mentha  silvesiris.     Schimmei's  Report.  April  1010, 
123— 124. 

An  oil  oi  JJmtha  silvegtris  I...  (from  the  Imperial  Institute, 
London),  prepared  in  Cyprus,  was  found  to  possess 
the  following  properties :— -Sp.  gr.  at  15*  C.  00701; 
an=+31°30  (lOOmm.);  nrj.o  =1-49544;  acid  value.  2-4; 
I ■-!•  rvalue,  20-9;  ester  value  after  aeetylation.  17 1-4;  soluble 
in  3  vols,  of  70  per  cent,  alcohol ;  (the  diluted  solution 
showed  slight  opalescence;)  faintly  mint-like  odour; 
yellow  colour.  It  is  obvious  that  the  saponification  value 
of  171-4  after  aeetylation  of  the  oil  cannot  in  this  case  be 
indicative  of  the  menthol  content,  which,  judging  by  this 
factor,  should  have  been  54-8  per  cent. ;  for,  as  a  matter  of 
fa.  t.  the  sample  contained  but  little  menthol.  The  mint- 
like odour  was  chiefly  due  to  the  presence  of  pulegone,  of 
which  the  oil  contained  40  per  cent,  (isolated  with  sodium 
sulphite ) .  In  addition  to  this  a  phenol  ( probably  carvacrol) 
could  be  detected,  from  which  it  is  to  be  supposed  that 
this,  also,  would  become  esterified  and  would  help  to  swell 
the  aeetylation  value.  Owing  to  the  simultaneous  occur- 
rence in  it  of  menthol,  pulegone  and  a  phenol,  the  oil 
cannot  be  used  either  as  peppermint  oil  or  as  European 
pennyroyal  or  origanum  oil.  It  is  differentiated  from  oil 
of  peppermint  by  its  much  higher  specific  gravity  and  by 
its  pronounced  dextrorotatory  power. 


Camphor  monopoly   in  Japan.     Z.   angew. 
23.  736 — 737. 


Chem..    1910, 


The  management  of  the  Japanese  camphor  monopoly 
attempted  to  control  the  market  by  increasing  the  price 
of  camphor  from  M.  2-61  in  1003  to  M.  4  in  1906  and  1907. 
At  the  same  time  the}-  stimulated  the  production  of  cam- 
phor by  giving  a  higher  price  to  the  planter  and  by  planting 
new  trees,  so  that  by  March  1909,  28  millions" of  young 
trees  had  been  planted.  After  the  introduction  of  German 
artificial  camphor,  however,  and  the  revival  of  the  Chinese 
production,  it  was  recognised  that  the  Japanese  mono- 
polists were  no  longer  able  to  dictate  terms.  Hence  large 
i- dii.  tions  in  the  price  were  made,  and  since  Sept.  1908, 
Japanese  camphor  has  been  sold  in  London  and  New 
York  at  135  to  140  shillings  for  50-8  kilos.  At  the  same 
time,  to  reduce  the  loss,  part  of  the  camphor  oil  was  sold 
to  the  refineries  and  the  separated  camphor  taken  back, 
whereas  previously  the  refiners  had  received  the  residues 
(red  and  white  oils  and  tar)  as  payment  for  the  refining. 
The  following  table  shows  the  results  obtained  in  the 
refineries  in  the  five  years  ending  1908. 


1904 

1905 

1906 

1907 

1908 

tons, 

tons. 

tons. 

tons. 

i  ampbor  oil  . . . 

126 

384 

503 

560 

594 

Separated 

camj.'r  r.    . 

217 

198 

251 

280 

286 

Red  oil  

83 

76 

99 

109 

117 

White   .,ll     .  . 

66 

61 

79 

88 

106 

Tar    

8 

7 

10 

11 

8 

Total 

374 

342 

439 

488 

:.17 

52 

" 

64 

"- 

77 

The  loss  of  camphor  by  volatilisation  during  transport 
and  storage  amounts  to  about  I  •5  per  cent.,  and  .  ..nsider- 
abry  greater  losses  are  incurred  during  the  subsequent 
treatment  of  the  camphor,  either  by  storage  foi  9  months  or 
so.  to  kt  the  oil  exude,  or  by  distillation  to  obtain  a  product 
containing  97  per  cent,  of  pure  camphor.  The  financial 
conditions  of  the  industry  in  old  Japan  are  given  in  the 
following  table  : — 


Wir       Quantity  of 
'   *    j      camphor 
sold. 

Pri'"           IWuetinn         1,r',fit  °' 
received.        "odurtion, 

1903  . . . 

1904  ... 
1005  .. . 
1906  .. . 
1007  .    . 
1908  . .  . 

tons. 
809 

510 
182 
599 

4.-.S 

j'..; 

i 
28,580 
74,071 
76,805 

119.709 
HI. 955 
45.016 

£ 
30.953 
61,381 
110.572 
78,707 

68,060 

111.079 

+    10,011 

+ 

—    66,063 

In  Formosa  the  cheaper  cost  of  production  ren.! 
conditions  much  more  favourable.  O11I3-  a  small  quantit 
of  camphor  is  used  in  Japan  itself,  although  the  op. 
the  celluloid  factory  now  in  course  of  construction  at 
intended  to  produce  over  2  million  lb.  per  annum.  \\ 
probably  increase  the  consumption.  The  total  quantiti 
and  values  of  camphor  exported  (principally  to  U.SJ 
France.  England.  Germany  and  India)  from  Japan  ai 
Formosa  are  given  in  the  Customs  returns  as  follows  : — 


Year. 

Quantity. 

Value. 

Year. 

Quantity 

Value. 

tons. 

£ 

tons. 

£ 

1900 

2,814 

454.547 

1905... 

2,626 

471.15 

1901 

2  922 

478.814 

1906..    . 

2,804 

597,26 

1002  .  .  . 

4,058 

637,903 

1907    .. 

3.087 

77930 

1903 

3,900 

617.727 

1908    .. 

2,018 

384,93 

1904 

3,216 

547,487 

— C.  A.  If. 

Ngai  camphor.     Schimmei's  Report,  April,  1910,  148 — U 

Xgai  camphor  is  the  name  given  to  the  solid  parts  of  t 
essential  oil  of  Blumia  bahamijera  D  C.  roughly  separat 
from  the  liquid  oil.  The  constitution  of  Xgai  camph 
varies  very  considerably,  for  whereas  a  sample  cxarnin 
in  1895  consisted  almost  entirely  of  /-borneol,  anotb 
sample  received  recently  from  Mr.  R.  S.  Pearson, 
Dehra  Dun,  British  India,  contained  about  75  per  cent. 
{•camphor  and  only  25  per  cent,  of  oil.  The  crude  prodi 
showed  a  spec.  rot.  [a]n= —  46-26°  in  a  54-18  pi 
xylene  solution,  its  m.  p.  being  175°.  After  acctylatii 
the  same  xylene  solution  showed  a  saponification  val 
of  46-4,  corresponding  to  13-2  per  cent,  of  borneol.  1  ' 
this  the  borneol  content  of  the  Xgai  camphor  itself  con 
be  calculated  at  24-4  per  cent.  The  separation  of  t 
two  constituents  was  effected  in  the  usual  manner 
converting  the  borneol  into  its  phthalic  acid  ester  a 
driving  off  the  camphor  by  steam.  After  repeated  crVBt 
lisation  the  two  bodies  were  identified  as  /-borneol  a 
/-camphor.  From  the  slight  rotations  of '  the  isolat 
pure  bodies  it  is  to  be  inferred  that  the  admixed  yell. 
oil  must  be  strongly  lsevorotatory,  but  it  was  impossil 
to  polarise  the  latter,  the  available  quantity  being  t 
small. 

Linalool.     J.     Dnpont     and     L.     Labaune.     Schirmi" 
Report,  April  1910,  172. 

Wseh  hydrogen  chloride  gas  is  passed  through  linali 
which  has  been  diluted  with  its  own  weight  of  dry  tolm 
and  heated  to  100°  C.  water  is  split  off,  and  the  hydi 
chloric  ester  of  linaloof.  linalyl  chloride,  C,0H17C1. 
obtained  to  the  extent  of  80  per  cent.  Geraniol,  wh 
treated  in  the  same  manner,  likewise  yields  linalyl  chlorii 
although  not  so  abundantly  (about  60  per  cent.).  Tl 
compound  possesses  the  following  constants:  b.  p.,  I 
to  96°  C.  (6  mm.) ;  sp.  gr.  at  20°  C,  0-9301  ;  [<j]d20— 
1-50°;  nn2o  =1-4813;  mol.  refr.  found  52  5.  cal. 
52-28.  In  order  to  regenerate  the  alcohol,  the  authi 
added  silver  nitrate  to  the  alcoholic  solution  of  the  chlorii 
when  an  almost  inactive  linalool  was  regenerati 
By  this  method,  therefore,  starting  from  geraniol.  t) 
arrived  at  linalool,  a  conversion  which  had  already  1» 
pointed  out  by  Tiemann  and  Semmler  (Ber.,  1898,  ■ 
832  ;    also  this  J.,   1898,   598),  and   which  may  also 
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ished    l>v    heating    with    water    m    an    atltoclavi 
i     1808     1*99       The  use  of  hydrochloric  acid  by  the 

II  pi -^  gives  loss   favourable  results,  for  apparently 

monochloride    i-    formo<I  which    i-    contaminated  with 
oloride. 

kj/drochloridi  ;     Liquid    .     1'.     Barbier    ami 

rignard.     Hull.   Soc.   Chim  .    1910,  7.  342     350. 

tiled  liquid  pinene  hydrochloride  contains  besides 

Idoridc,  about  5  per  cent,  of  fenchyl  chloride, 
~.  other  chlorides  whose  constitution  has  not  been 
(•mined.         The     liquid     pinene     hydrochloride    was 

with  ethyl  bromide  and  allowed  to  run  on 
•  magnesium  turnings.  Oxygen  was  passed  through 
I-  product,  which  was  then  fractionated.  A  fraction 
lOnvj   between    170°  and   220°  C.    "a*  obtained,   which 

nixture  of  alcohols.  The  mixture  was  treated 
ith  magnesium  and  the  hydrocarbons  distilled  off. 
?  fractionation  a  solid  alcohol  was  separated,  which 
.<ir.l  to  be  borneol.  A  liquid  portion  was  obtained 
<in  which  the  phcnylurethanes  oi   borneol  anil  fenchyl 

wire    separated.      When    the    latter    alcohol    was 
with    nitric    neid,    tern-hone    was    produced.      It 

two    oximes.      One    was    identified    as   /-tenehone- 

i.   pt.   160    -161°  C.     The  other  oxirne  melted  at 
but    crystallographic    measurements   gave 
liffei  ing  from  those  hitherto  obtained  for  oxin 
!,■  le.ne.      !•'.  Sims. 

n  "  ,'    Notes  on  the  .     O.  Wallach. 

K.     ties.     Wiss.     Gottingen,     1909.     :!1)1—  399. 
i    Zentr.,  1910,  1,  1710 — 1717. 

Iior  disagrees   with   the   statements   which  have 

pressed  that  the  nature  of  terpinene  is  .-till  obscure. 

I  "terpinene  "  inu-t   he  regarded  as  a  mixture  of 

ml      A1'4  -dihydro-p-oymenc    (A1-3-     and     A1"4  p- 

liene),  nnd  probably  other  isonn rides.        A13-Di- 

ruene.    named     by    the  author,  a-terpinene,    and 

mlcr,    carvencne.    is     characterised    by    yielding 

ydroxy-a.n'-methylisopropyladipic  acid   on    oxida- 

00,  ami   is    probably  the   hydrocarbon  which  forms  the 

•tpinene-nitrositc.  for  the  yield   of    the  latter  is  greater, 

er    the    quantity  of    a.i'-dihydroxy-a.a'-methyl- 

ladipic    acid    produced      on     oxidation     of     the 

A  i-4-Dihydiocymene.  or  -, -terpinene    iSemm- 

nene)    is    characterised     by     yielding     an 

1  melting  at   -237°  C.  on  oxidation  with    perman- 

this    is      quite     distinct     from     the      erythritol 

selded  by  terpinolene,  since    by  losing    one  molecule  of 

•iter  it  can  be  converted    into  a  mixture    of    car'   n 

lul   thymol.   tf-Terpinene   (Al'tffl    -menthadiene),  which 

orreaponds    to     p-pinene     and     |9-phellandrene,   and     is 

Iso  capable    of   yielding    terpinene    dihydrohalogenidcs, 

hitherto  been  detected  in  so-called  "  terpinene," 

been  prepared  synthetically  (see  this  J..  1908,  997). 

thor    holds   thai,    in   future,    the   name    terpinene 

used,  with  the  requisite  prefix,  for  a  definite 

-     also  this  J.,  1909,  959 ;  and  Semmler, 

■'  .  1909,  106,  268,  441.  1273.  —A  - 

•Oyrfojfrnnic  acid  ;    Derivatives  of  .     L.  Bouveault. 

Bull.   S.e.   Chim..   1910,  7,  350- 

.thyx    iodide    was    condensed    with    methylheptenone 

1  the  presence  of  zinc,  and  the  ethyl  esterof  hydroxy- 

Ecranic    acid    was    produced.      This    was    directly 

d  into  ethyl  evclogcranate,  which  boils  at   101° — 

at    10   mm.,   and    is    very   difficult   to   hydrolyse. 

•  r    »as   heated    to    110°— 120°  C.    with  alcoholic 

mi  hydroxide,   and   the   free   a' id    purified  by  dis- 

■Hation   in  a   vacuum.     It   distilled   at    130° — 140°  C.   at 

and  when  pure  melted  at  106°  C,  the  melting  point 

-  t-cyclogeranio  acid.     This  acid  can  be  converted  into 

!  ester  again  by  the  action  of  sodium  ethoxide 

id  ethyl    bromide,    and    on   hydrolysis    the    ester   yield- 

he  same  acid.     By   treating   the   aeid   with   phosph 

entachloride  and  ammonia,  the  amide  of  <i-cvclogeranic 

oid  was  obtained,  which  melted  at   120° — 12I°C     The 

niide  of  d-cyclogeranic  acid  melts  at  202°  C— F.  ShdN. 


dogeraniol.     I.    Bouveault     Bull.   Boo    Chim.,   L910 

7.  354      357. 

W'iikn  the  ethyl  ester  ot  redui  •  d 

with  sodium    and    alcohol,    o-oyologeraniol    is   produced 
This  has  the  oomp   ition,  I  „,H,  0,  and  boile  at  213 

•-•17°<'.     The   acetate   boil     al    I  18   I      "    2 m      The 

I'lienvhirethane  forms  fine  white  needle  .  melting  al  75°  C. 
The  pyruvate,  t',11,,,1),.   which    ha-    the  properties   of    n 

lactone  ,h  iii    ai  180  C.  ai  10  mm.,  and  molts  al  1 1 1   I '. 
o-Qyologeraniol  oan  be  produced  by  reduoing  the  an 

of    o-cyclogeranic    aeid    in    amvl    alcohol    with    sod i. 

oivl  acetate  can    be   converted    into    o-oyclogeranyl 
acetate  by  the  same  method   which   i-  used   t..  convert 
•  id  into  cyclogeranic  aoid,  thai    i-  bj  the  action 
of  cold,  70  per  cent,  sulphuric  in  id      F.  Shdn. 

Di-  mid  trimethylamim  .     Platiniehloridu  and  periodidtt 

of ,  and  av  examination  oj  '/■  leparating 

the  bases.     J.  Berthcatime.     (  omptea  n  ad.,   1910,  150. 
li  1(13— 1065. 

Tut:    platdnichlorides    of   di-    and    trimethylamine    were 

prepared    and    their    solubilities    in    aleohol     of      various 
strengths    at    0°  C.     wen      determined,       Tne     fig 
show  that  these    hases   cannot    be   -.iti-l.ri  rated 

by  means  of  the  platinichlorides.  In  Weiss'  motl 
the  solution  of  the  hydrochlorides  is  precipitated 
with  iodine  in  potassium  iodide  and  the  precipitate 
treated  with  a  cold  solution  of  soda  lye.  which 
converts  the  dimethylamine  periodide  into  a  yellow 
iodide  and  dissolves  the  trimethylamine  periodide. 
Dimethylamine  periodide.  \ll'(  11,1  ,.HI.I3,  melts 
when  dry  at  83° — 85°  ('.  The  prism  angle  oi  thi 
crystals  is  13(1  .  It  cannot  be  precipitated  at  0°  C. 
when  the  dilution  is  inure  than  I  in  1000.  The  solubility 
is  de-  leased  in  the  presence  of  sodium  chloride,  potassium 
chloride  or  magnesium  sulphate.  Imt  increased  in  the 
presence  of  ammonium  chloride.  Trimethylamine  per- 
iodide crystallises  in  hexagonal  plates,  the  prism  angle  of 
which  is  127°.  The  substance  melts  at  65°  C.  Recog- 
nisable crystals  can  be  obtained  with  a  solution  containing 
one  part  of  the  hydrochloride  in  50. Olio  parts  oi  water. 
In  the  presence  of  the  above  mentioned  metallic  and 
ammonium  salts,  precipitation  will  take  pine  when  the 
dilution  i-  twice  as  great.  Large  quantities  of  these 
-  cannot  be  very  well  separated  by  this  method,  as 
the  yellow  iodide  of  dimethylamine  rapidly  decomposes. 

— F.  Shdn. 

M<th>iiainiin  <  "mi  iiiiiihi,n  :  of  determining 

tin    three — -in    mixtures.     .1.    Bertheaume,     Comptea 
rend.,  1910,  150.  1251—1253. 

1 — 2  qemb.  of  the  hydrochlorides,  dried  at    I  In   < '.,  are 

tved    in   a    small   quantity  with 

hydrochloric  acid,  and  the  solution  is  well  mixed  with  at 

20    -iiii-.    of    quartz    sand.     The    mixture    is    dried 

perfectly  in  vacuo  over  sulphuric  acid  and  then  extracted 

with  warm  pure  chloroform.     The  chloroform  solution  is 

evaporated  to  dryness,  the  residue  is  weighed  and  dissolved 

in  20IKI  times  its  weight  of  water.      A  known  quantity  ot 

this  solution   (200  -300  c.C.  at   most)  is  cooled  to  0 

and  per  loo  c.c.  taken,  at  least  30  e.c.  of  a  solution  of 

iodine  in  potassium  iodide  ( 1 27  grms.  of  iodine  and  150 

grata,  of  potassium  iodide  in  1000  c.c  of  water),  also  cooled 

i '..  are  added.     The  mixture  is  kept  for  1  hour  at 

0    I    .  the  crystals  of  trimethylamine  re  filtered 

ott  in  a  funnel  well  plugged  with  glass  wool,  dried,  and 

washed  with  a  cold  mixturi   of  the  above  iodine  reagent 

and  water  (1  :  3).      I  tals   are    th  I  in 

normal    sodium   sulphite   solution,   the   solution   distilled 

with  excess  of  sodium  carbonate  in  a  Schlcesing  apparatus, 

and  the  trimethylaniine  di  Jly  in  the 

distillate.     The   dimethylamine    is    similarly    detenni 

in  the  mother  liquors  from  the  trimethylamine  periodide 

-tals.     The  residue  insoluble  in  chloroform  is  dried  to 

it  from  chloroform   and   <  nth    hoi    water; 

in  this  solution,  the  monomethylamine  and  ammonia  are 

separated   by   Francois's   method   with   yellow   oxide  of 

ury  (this  J.,    1907,   432.  721).— A.  Sbld. 
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Ethan*  and  dhi/lint-  [tototnts  for  cellulose  acetate,  fail,  resins, 

ilc.}:      Chloro-dericntitts     of .     L.     Clement     and 

Riviere.  Caoutchouc  et  Gutta-percha,  1910,  7, 
4"2 1—4022. 
The  chloro-derivatives  of  ethane  and  ethylene  are  des- 
tined to  take  a  very  important  place  as  industrial  solvents, 
since  they  arc  non-inflammable  and  non-explosive.  Their 
solvent  power  is  extremely  high  and  they  present  a  range 
of  boiling  points  from  55°  to  159c  C.  "  The  derivatives 
which  are  at  present  of  commercial  importance  are  the 
following: — si/m.  -Tetrachloroethane.  b.  pt.  147  '  C,  sp.  gr. 
1-6.  is  slightly  anesthetic  and  not  very  volatile.  It 
dissolves  sulphur  in  all  proportions  on  heating  :  it  is  very 
slightly  soluble  in  water  ;  it  attacks  iron  and  copper  in 
presence  of  moisture  and  is  decomposed  to  an  appreciable 
extent  by  strong  alkalis.  This  body  is  applicable  for 
extractions  nt  high  temperatures,  particularly  for  the 
extraction  of  sulphur.  It  is  a  solvent  of  resins  and  fatty 
oils  and  is  capable  of  considerable  application  in  the 
lacquer,  varnish  and  paint  industry.  It  dissolves  cellu- 
lose acetate  Pentaeh&roethane,  b.  pt.  1;>9°  C.  ;  sp.  gr.  1-7, 
is  api  licable  for  the  same  purposes  as  the  preceding  ;  it 
is  a  particularly  good  solvent  for  cellulose  acetate,  sym.- 
Dichlorocthyhnc.  b.  pt.  55°  C. ;  sp.  gr.  1-25.  is  very  slightly 
soluble  in  water  and  does  not  attack  metals  in  presence  of 
moisture.  It  is  available  as  a  non-inflammable  substitute 
for  ether,  particularly  for  the  extraction  of  perfumes  and 
essential  oils.  Trichloroethylene,  b.  pt.  88°  C.  ;  sp.  gr.  1  -47, 
is  non-ansesthetic.  very  slightly  soluble  in  water,  is  not 
decomposed  by  alkalis  and  does  not  attack  metals  in  pre- 
sence of  moisture.  It  is  a  satisfactory  substitute  for 
benzene  or  carbon  tetrachloride  for  the  extraction  of  oils 
and  fats,  to  which  it  imparts  no  odour.  Tctraehlorocthylene, 
b.  pt.  121c  C.  ;  sp.  gr.  1-62.  is  suitable  as  a  solvent  for  fats 
and  for  domestic  purposes.  Tetrachloroethane  is  stated 
to  be  the  cheapest  of  the  solvents  hitherto  proposed  for 
cellulose  acetate,  its  cost  being  about  1  frc.  per  kilo.  Not 
all  the  cellulose  acetates  possess  the  same  degree  of  solu- 
bility, and  those  processes  which  yield  products  soluble  in 
tetrachloroethane  are  destined  to  come  to  the  front.  The 
manufacture  of  cinematograph  films  from  cellulose  acetate 
is  an  established  industry,  and  this  ester  is  likely  to  be 
used  forJacquers.  varnishes  and  proofing  fabrics.  Plastic 
masses  are  obtained  by  the  action  of  ethyl  acetate  and 
camphor  on  B;  yer's  "  cellite,"  a  form  of  cellulose  acetate. 

—J.  F.  B. 

Essential  oil  of  cacao  butler.     Hallei  and  I.assieur. 
See  XII. 

Gamboge.     Taylor.     See  XIII. 

Thorium    nitrate.     Chem.    and    Drugg.    May    28.    1910. 
[T.B.] 

The  fall  in  thorium  prices  is  attributed  to  over-production 
rather  than  to  competition  and  an  absence  of  understanding 
between  manufacturers.  The  import  of  monazite  sand 
into  the  United  States  is  rendered  difficult  by  the  high 
import  duty  charged,  so  that  American  manufacturers  of 
thorium  nitrate  have  to  obtain  their  supplies  from  local 
sources,  though,  owing  to  cheaper  European  manufacturing 
processes,  much  of  the  thorium  nitrate  employed  by  the 
incandescent-mantle  industry  is  imported  from  Europe, 
despite  the  high  duties.  Apart  from  America,  thorium 
nitrate  is  manufactured  only  in  Europe,  the  monazite 
sanil  beine  supplied  from  Brazil.  The  yearly  consumption 
of  monazite  sand  for  the  manufacture  of  thorium  nitrate  is 
-aid  to  range  between  2,000  tons  and  2."><«i  tons.  According 
to  Brazilian  Government  estimates,  15,000  tons  of  mona- 
zite sand  have  been  supplied  to  the  Hamburg  market 
during  the  past  five  years  on  the  basis  of  a  treaty  between 
the  Government  and  a  European  "combine"  to  which 
the  Hamburg  firm  of  de  Freytas  belongs.  A  Brazilian- 
American  firm  is  known  to  have  imported  into  Hamburg 
from  private  monazite-sand  deposits  in  Brazil  another 
000  tons,  while  other  firms  have  imported  about  2.000 
tons.  This  gives  a  supply  of  monazite  sand  of  about 
L'2.(i(iO  tons  in  a  period  of  five  years,  compared  with  a 
consumption  of  10,000  tons.     Now  that  the  treaty  between 


the  Brazilian  Government  and  the  combine  of  thorium 
nitrate  manufacturers  is  on  the  eve  of  expiry,  the  Brazilian 
Government  is  said  to  have  already  received  tenders  from 
twentv-five  firms. 


A  radium  safe.     Times.  May  31.  1910.     [T.R.] 

A  safe,  the  first  of  its  kind  constructed,  has  been  made  by 
Messrs.  Chubb  ai.d  Sons  for  the  British  Radium  Corpora- 
tion. It  has  been  specially  constructed  from  the  design 
of  the  technical  advisers  to  the  corporation  for  the  storage 
and  protection  of  radium,  and  though  only  about  3  ft.  in 
height  it  weighs  a  ten  and  a  half.  The  safe  lias  beta 
constructed  with  an  interior  shell  of  three-inch  lead  and 
an  outer  casement  of  a  similar  thickness  of  steel.  A  circular 
lathe-turned  door  is  provided,  which  has  a  "dca< 
and  has  an  ingenious  contrivance  for  immediately  remedy- 
ing any  wear  and  tear  caused  by  opening  and  shutting 
the  door.  To  prevent  loss  of  emanations  when  the  door 
is  opened,  two  valves  have  been  fixed  into  the  door,  through 
which  tubes  of  mercury  will  be  passed  for  the  collection 
and  storage  of  the  emanations. 


Patents. 

Bacilli    culture    and    preservation.     E.    M.    Marshall    and 
W.  A.  Smith,  London.     Eng.  Pat.  11,933.  May  20,  1909. 

A  solid  preparation,  containing  lactic  acid  or  other  bacilli 
in  active  condition  and  not  less  than  10  per  cent,  of  water, 
iE  obtained  by  incorporating  such  bacilli  with  a  carbo- 
hydrate nutrient  medium  and  the  required  amount  of 
water,  with  or  without  the  addition  of  other  substance-'. 
Or  lactic  acid  bacilli  may  be  cultivated  in  sugar  solution 
until  the  required  bacterial  richness  is  attained,  and  then 
incorporated  with  the  other  ingredients.  Under  these 
conditions  the  bacilli  in  the  solid  preparations  become 
capable  of  development  when  the  associated  carbohydrate 
is  dissolved.  These  solid  preparations  may  be  made  ir 
the  form  of  tablets,  mixed  with  almond,  sugar,  etc..  an. 
covered  with  a  protective  wrapping. — C.  A.  M. 


Lactic  acid  bacterial  preparations  and  the  production 
tin  re  of.  W.  R.  Dodd,  Allen  and  Hanburys,  Ltd.,  anc 
J.  B.  Smith,  London.     Eng.  Pat.  17,649,  July  29,  1909 

Two  equal  portions  of  milk  are  thoroughly  sterilised  anc 
cooled  to  a  temperature  of  about  105"  F.  ;  one  portion  il 
then  inoculated  with  a  pure  culture  of  Bacillus  Bui 
and  the  other  portion  with  a  pure  culture  of  Strept  •  00  < 
lactis.  The  quantities  of  milk  thus  inoculated  are  separ 
ately  incubated  at  105°  F.  for  about  24  hours,  at  the  em 
of  which  time  the  curds  formed  are  separated  from  tin 
whey,  pressed,  and  mixed  together,  a  little  salt  beinj 
added  to  the  mixture,  if  desired.  The  mixed  curds  maj 
be  packed  in  jars  ready  for  use.  or  still  further  pressed  a: 
in  the  manufacture  of  cheese  ;  if  required,  the  cheese  thn 
obtained  may  be  set  aside  to  mature,  or  the  curds  may  t>< 
mixed  with  cheddar  or  other  cheese. — W.  P.  S. 


Lactic  firmt  ntation  ;  Process  for  the  manufacture  in  the  forv 
of  grains  of  pure  or  mu  <  d  cultures  of  bacteria  or  microbe 

producing .     C.    Loloff,    Breslau,    Germany.     Eng 

Pat,  21,173,  Sep.  16,  1909. 

A  suitable  nutrient  fluid  is  inoculated  with  aerobic  lacti 
acid  bacilli  which  form  a  mycelium-like  scum  ;  or  wit] 
mixtures  of  such  bacilli  with  anaerobic  lactic  acid  bacilli 
or  with  mixtures  of  anaerobic  lactic  acid  bacilli  with  neutra 
aerobic  bacteria  which  form  a  similar  scum  that  is  no 
injurious  to  health  ;  or  with  mixtures  of  all  these  micro 
organisms.  From  time  to  time  the  scum  is  separated 
divided,  and  dried,  the  resulting  product  having  th 
appearance  and  properties  of  Caucasian  kephir  graini 
whilst  being  much  cheaper. — C.  A.  M. 
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,iih  fir>  /iirutions]  ;  Manufacture  of . 

1  abrik  mil    Acticn     vorm.  E.   Schcring),    I 
Pal     24,   0:>,   (LI.    25.    1909.     Under    Int.    Con\  . 
...    1008 

solutions,    which.    when    injected    into   animals. 

regular    intestinal    peristalsis,    are    obtained    by 

innwiiiK  the  Btomach  or  intestine  (or  mucous  membrane 

re w.l  from  an  animal  which  is  killed  whilst   m 

i   digesting.     The  resulting  iltiiil   is   [preferably) 

in  albumin  and  rendered  aseptic  by   titration.     I  lr 

mach,    etc.,    from    the    digesting    animal    may    be 

d   extracted   with  a   saline  solution  or  with 

uric  acid,  and  the  extract  neutralised  and  treated 

These  preparations,  when  evaporated  to  di  > 
brown  hygroscopic  powder,  which  is  readily 
ii  water,  dilute  alkali  solutions  and  hydrochloric 
ids,  but  i>  insoluble  in  alcohol.  The  aqueous 
may  be  boiled  with. nit  losing  its  biological  pro- 
Intramuscular  injection  of  5  to  15  c.c.  of  a 
i ted  solution  promotes  peristalsis. — ('.  A.  M. 

ts  from  the   spleen  of  animals;  Manufacture 

.     Chem.  Fabr.  auf  Action,  vorm.   E.  Schering, 

i.  27.357.  Nov.  24.  1909.     Under  Int. 
V        2s.   1908.     Addition  to  Eng.   Pat.  24,505 
,.f  1909,  dated  Oct.  26,  1908. 

'hk    fern  ii  nt     producing    normal    intestinal    peristalsis, 

I  in  the  principal  patent   (preceding)  may  also  be 

d  from  the  spleen  of  animal-  killed  whilst  digesting. 

'lie  triturated  organ  is  expressed  or  extracted  by  solutions 

i  dilute  acids,  and  the  extracts  boiled  to  remove 

lluimin  and  rendered  aseptic  by  filtration. — T.  F.  B. 

lacieria  cultures  ;  Process  for  the  preparation  of  specially 

.     Farbwerke    vorm.     Meister,    Lucius,    und 

Briining.     Ger.  Pat.  221,266,  Nov.  8,  1908. 

hi  bacteria,  for  example,  tubercle  bacilli,  arc  cultivated 

i.cessively    in    media    to    which    gradually    increasing 

u»ntities  of  arsenious  acid  are  added.      In    this  way, 

Utrtmg  w  it h  a   medium  containing  1  part  of  arsenious 

.'oO.OOO.  bacilli  can  be  obtained  which  will  develop 

ly  in  a  medium  containing   1  part  of    arsenic  in 

The   substance  of   these   bacilli  contain  a  small 

•amity  of  arsenic.      Moreover,  the  arsenious  acid  in  the 

>  converted  into  organic  compounds.     Both  the 

■i'I  the  substance  of  the  bacteria  are  of  value  thera- 

v.     The  organic  arsenic  compound  contained  in 

•  nt   medium  used  for  the  cultivation  of  tubercle 

i.  illi  is  stated  t..  exhibit  the  specific  action  of  tuberculin. 

—A.  S. 

b'ifyj  derivatives  of  alkylated  iminopyrimidines  ;  Process 

paring .     (hem.  Fabr.  auf  Action,  vorm.  E. 

ng.     Fr.    rat.    409.223.    Sept.    21.    1909.     Under 
Int.  Conv.,  Sept.  22  and  Oct.  1,  1908,  and  Jan.  23,  1909. 

It  treating  alkylated  iminopyTimidines  with  acetylating 
icetvl    derivatives    of    the    general    constitution, 
NH.CV.CX.Alkyl 

CY.NH.CT 

re  obtained,  where  X  represents  hydrogen   or  alkyl,  and 

Ml.     i   :X.C<  i.CHj.  providing  that    one   Y  is 

S'.CO.CHj.       Thus.      5-diethyl-2-acetimino-4.6- 

[imidinc.     obtained    by   acctvlating    5-diethyl-2- 

6-dii  xvpyrimidine.  melts  at  170°  C.  :  5-dipropyl- 

typyrimidine   melts  at    184° — 18'i    C. 
l-2.4-diacetimino-6-oxypvrimidine  melts  at  136° — 
I     :      and     5-ethvl-2-aeetimino-4.6-dioxvpyrimidine 
bout  202    ('.— T.  F.  B. 

'■ituric    acids ;     Conversion    of    acetyl   derivatives 

dated  iminopyrimidines  into  .     Chem.  Fabr. 

\etien.    vorm.    E.    Schering.     Fr.    Pat.    409,224, 

Sept.  21.  1909.     Under  Int.  Conv.,  Sept.  22,  1908,  and 

April  10,   1909. 

^hek  the  acetyl  derivatives  of  alkylated   iminopyrimi- 
ines  (see  Ft.  Pat.  409,223,  preceding)  are  treated  with 


water  or  with  aqueous  notations  of  acids,  they  are  converted 
into    the    corresponding    aJkylbarbiturii      loida.    Thus, 
■  In ■thylbarbiturie   acid   is   obtained    by   bulling    1    part  of 
".-.liethvl-2-a.'.tiiiiin"   1.6-dlOXJ  pvrimi.litie  with  12  pur 
water.— T.  F.  B. 

K<  (..in  -alcohols  emd  mt '/.  //■  m  h  lanes  ;  Process  for  producing 

.     Farbenfabr.  vorm.   !•'.    Bayer  und  ('...      IV.   Pat. 

409.403,  Xnv.  19,  1909.  Under  Int.  Coot  ,.  Jan.  7, 1000. 
A.etone  and  its  homologues  may  be  oondensed  with 
formaldehyde,  by  aid  of  mild  alkaline  condensing  agents, 
to  form  ketone-alcohols  ;  on  dehydration  these  aro  con- 
verted into  the  corresponding  methylene-ketones.  Suit- 
able dehydrating  agents  are  zinc  chloride,  sulphuric  acid, 
alkali  bisulphates,  etc.,  whilst  alkali  or  magnesium 
carbonates,  disodium  hydrogen  phosphate,  and  borax 
as  alkaline  condensing  agents.  Kotobutanol, 
<  II ,.(  i  '.I'll  ,.(  II  .iill.  obtained  from  acetone  and  form- 
aldehyde, baa  a  b.  pt.  of  109°— 110°  C.  <3o  mm.),  whilst 
methylketobutanol,  obtained  from  ethvlmethvlketone, 
i  b.  pt.  of  90°— 95°  C.  (15  mm.).  Their  dehydration 
products,  methylene-acetone  ami  methylenc-methylethyl- 
k.  tune,  boil  at  80°  and  96°  C.  respectively.— T.  F.  B. 

o-Dihydroxyphenytattamines  ;   Process  for  preparing  optic- 
ally  inactive .     Farbwerke   vorm.   Meister,  Lucius, 

und  Briining.     Ger.  Pat.  220.355,  April  3,  1909. 

The  synthetically  prepared  o-dihydrnxyphenylalkamincs* 
(suprarenin,  etc.)  are  optically  active.  They  can,  however, 
be  converted  into  the  inactive  compounds  by  the  prolonged 
action  of  mineral  acids,  or  by  warming  with  the  same  ; 
e.g.,  T5  grms.  of  /-o-dihydroxyphenylethanolmethylamine 
are  heated  with  13-5  c.c.  of  .Y/l  hydrochloric  acid 
solution  and  15  c.c.  of  water  for  two  to  three  hours  at  80°  to 
90°  ('.,  after  which  the  solution  is  inactive. — T.  F.  B. 

Iodo-acidyl-salicylic    eicid.i  ;    Process   for   preparing   1. 

Chem.  Fabr.  von  Hevdcn.  Ger.  Pat.  221,384,  Jan.  7, 
1909.  Addition  to  Ger.  Pat.  212,422,  May  26,  1907 
(see  this  J..  1909,  1005). 

Wh  BR  salicylic  acid  or  its  salts  are  treated  with  halogenides 
or  anhydrides  of  iodo-fattv  acids,  iodo-acidylsalicrbc  acids 
are  formed.  lodo-acetylsalieylic  acid  (m.  pt.  138°  C.) 
and  '  -iodo-isovalerylsalicylic  acid  (m.  pt.  102°  C.)  are 
obtained  by  the  action  of  iodo-acctyl  chloride  and  a-iodo 
isovaleryl  chloride,  respectively,  on  sodium  salicylate  in 
benzene  solution.  The  products  are  applieabb  to  phar- 
macy.—T.  F.  B. 

Oxymercuri-carboxylic  acids  ;    Process  for  producing  pre-- 

yu  rations  soluble  in  water  from  the  anhydrides  of .     W. 

Schoeller  and  W.  Schrauth.  Ger.  Pat.  221,483,  Feb.  25, 
1909. 

Anhydrides  of  oxyrnercuri-carboxylic  acids, of  thegeneral 

formula,  Hg.R.C'0.0,  where  R  is  an  aliphatic  or  aromatic 
hydrocarbon  residue,  are  dissolved  in  aqueous  solutions 
of  alkali  salts  at  least  one  alkali-metal  atom  of  which  is 
united  to  a  sulphur  atom  :  such  salts  arc,  alkali  sulphites, 
thiosulphatcs.  hydrosulphites,  and  alkali  salts  of  sulphur 
derivatives  of  alcohols,  phenols,  and  thiosulphonic  acids. 
The  resulting  solutions  are  evaporated,  preferably  t'n  vacuo, 
and  the  products  dried  ;  they  are  readily  soluble  in  water. 
By  this  process,  the  anhydride  ring  is  broken,  and  the  alkali 
metal  atom  unites  with  the  carboxylic  group,  whilst  the 
sulphur  becomes  attached  to  the  mercury.  The  prepara- 
tion of  the  compounds.  NaO.SC.S.B  'Xa, 
\;i(I.S(l..HL'.CV,H..('OliX.t.  is  described  in  detail 

— T.  F.  B. 

3-Alethyladipic    acid  ;    Process  for  preparing  .     Far- 

benfabr.  vorm.  F.  Baver  und  Co.  Ger.  Pat.  221,849, 
Dec.  10,  1908. 

■t-METHYXADiPic   acid    may  be  prepared  by  oxidation  of 
-methylcyelohexanol   or   p-methvlcyclohexanone, 

rH3.CH<^[]j-;  (  H  mi  or  CH,.CH<£g*;£|p>CO. 

Suitable  oxidising  agents  are  nitric  acid,  permanganate 
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■bichromate,  etc.  For  example,  four  parts  of  p-methyl- 
cyclohexanol  are  slowly  added  to  20  parts  of  con,  entrated 
nitric  acid  ;  by  cooling  the  solution,  the  greater  part  of 
the   8-methyladipic   acid   crystallises  out. — T.  F.  B. 

Fatty  acids  or  their  esters  ;    Process  for  preparijuj  >-<i( united 

compound*  from   volatile   irith   difficulty     or 

ivlatile.  by  hydrogenation  in  presence  of  nickel.  E. 
Erdmann.  Ger.  Pat  221,890,  June  20, 1909.  Addition 
to  Ger.  Pat.  211,669,  Jan.  19.  1907  (see  this  J..  1909,  944). 
The  saturated  products  obtained  according  to  the  principal 
patent  are  advantageously  separated  four  the  reduced 
mixture  by  distillation  under  diminished  pressure.  For 
example,  stearic  acid  may  be  distilled  at  200"  C,  if  the 
pressure  be  reduced,  and  hydrogen  be  present.  The 
apparatus  in  which  the  reduction  is  carried  out  is  provided 
with  a  condenser  and  connected  with  a  vacuum  pump, 
■which  is  worked  during  the  reduction  ;  the  saturated 
product  mav  then  be  removed  as  soon  as  it  is  formed. 

— T.  F.  B. 

'  ihalicylic  acid  ;    Alkaline  salts  of  .     G.  Richter, 

Budapest,  Hungary.     Eng.  Pat.  29.439,  Dec.  16,  1909. 

See  tier.  Pat.  218.467  of  1908  ;  this  J.,  1910.  452.— T.  F.  B. 

Est*  r  from  chaulmoogra  oil.  L.  Taub.  Assignor  to  Farben- 
fabr.  vorm.  F.  Baver  und  Co..  Elberfeld,  Germany, 
U.S.  Pat.  957,633,  May  10.  1910. 

See  Eng.  Pat.  1984  of  1909  :  this  J.,  1909.  1273— T.  F.  B. 

i-M .thuladipic  add ;  Process  for  producing .     Farben- 

fabr.  vorm.     F.  Baver  und  Co.     Fr.  Pat.  409.083.  Nov. 
15,  1908.     Under  Int.  Conv.,  Dec.  9,  1908. 

See  Ger.   Pat.   221,849  of  1908  ;    preceding.— T.  F.  B. 

fj-AIeihyltetramethytenediamine ;      Process     for     producing 

.     Farbenfabr.  vorm.     F.  Baver  und  Co.     Fr.  Pat. 

409,404,  Nov.  19.  1909.     Under  Int.  Conv.,  Dec.  9,  1008. 

SraGer.  Pat.  216.S08of  1908  ;  this  J..  1910.  234.— T.  F.  B. 


XXL— PHOTOGRAPHIC       MATERIALS       AND 
PROCESSES. 

Patents. 

Three-colour  photographic  processes.       R.  Bert  lion.   As-ieu. 
Fiance.    Eng.  Pat.   10,611,   May  4.  1909. 

Photographic  plates  or  films  are  prepared,  having  on  one 
side  a  panchromatic  emulsion,  and  on  the  other  side  a 
series  of  very  small  transparent  spheroidal  grains  or 
cylindrical  bands,  close  together;  these  may  be  formed 
bj  embossing  a  gelatin  or  celluloid  film.  Plates  made 
in  this  manner  are  exposed  with  the  emulsion  farthest 
rom  the  lens,  behind  an  objective  in  which  is 
fixed  a  screen  composed  of  the  three  fundamental 
colours.  The  resulting  negative  is  reversed,  and  may 
then  be  projected  through  the  objective  and  screen, 
Dg  a  coloured  projection.  The  grained  or  em- 
bossed screen  acts  as  a  series  of  lenses  in  front  of  the 
emulsion,    causing    the    separation   by   refraction   of   the 

images  of  the  screen    projected  in  mi pic  condition 

at  points  close  together  on  the  sensitive  film  ;   the  result 
is  similar  to  that  obtained  by  a  grained  or  lined  screen, 
except  that  in  the  present  process  more  light  passe!  to  the    ; 
emulsion. — T.  F.  B. 

Prying  of  perforated  raph  films  ;    Apimratua  for 

Ou    continuous   .     R.    \V.    James,    London.     From 

Comp.    Gen.    de    Phonographes,    (Snematographes,    et 
Appareils  de  Precision,  Paris.     Eng.  Pat.  21.099.  Sept.    I 
15,  1909. 

An  endless  band,  of  sufficient  length  to  permit  the  drying    ' 
■of  the  films,  and  running  edgewise,  carrier  at  equal  intervals 


a  number  of  suspenders,  provided  with  guide  bars  and  pins 
to  catch  the  perforations  of  the  film.  The  wet  band  of 
film  is  fed  at  a  uniform  speed  over  a  fixed  roller,  and 
hooks  on  one  of  the  suspenders  ;  a  loop  is  then  formed, 
the  length  depending  on  the  speed  of  the  travelling  belt 
and  of  the  film,  until  the  second  suspender  is  reached, 
when  it  is  again  caught.  After  passing  over  the  last 
suspender  the  film  is  run  off  on  to  a  suitable  winding 
roller,  rotating  at  the  same  speed  as  the  feeding  roller. 
Rollers  fixed  at  suitable  points  near  the  feed  roller  and  the 
winding  roller,  effect  the  hooking  and  unhooking  of  the 
film.— T.  F.  B. 

Screen  consisting  of  four  sets  of  selective  elements,  for  the 
photography  of  colours,  and  its  manufacture.  L.  Dufay, 
and  Soe.  Anon,  des  Plaques  et  Produits  Dufay  pour  la 
Photographie  des  Couleurs.  First  Addition,  dated 
Feb.  5,  1909,  to  Fr.  Pat.  408,552,  Jan.  26.  1909. 

Screens  similar  to  those  described  in  the  principal 
(this  J.,  1910,  593)  may  be  obtained  by  preparing  two 
screen*,  each  consisting  of  two  series  of  selective  elements, 
and  fastening  these  together  with  a  thin  intermediate 
layer  of  inactive  material.  This  modification  i3  of  value 
when  the  solutions  used  for  preparing  the  first  two  sets  ol 
elements  react  with  those  used  for  making  the  other  se1  - 

— T.  F.  F 

Polychrome    screens;     Process    for    obtaining    .     Soc. 

Anon,  des  Plaques  et  Papiers  Photographique-  A 
Lumiere  et  ses  fils.  Fr.  Pat.  409.044,  Feb.  6.  1909,  and 
First  Addition  thereto,  dated  Feb.  27,  1909. 

One  of  the  difficulties  experienced  in  preparing  poly 
screens  by  staining  is  that  the  colours  are  liable 
to  diffuse  into  one  another  in  the  gelatin.  This 
is  avoided  by  utilising  dyestuffs  which  precipitate 
one  another,  or  by  adding  to  one  of  the  solutions 
a  substance  which  will  precipitate  the  other  dyestuff 
already  printed.  One  third  of  the  surface  of  a  gelatin 
film  may,  for  example,  be  stained  with  a  solution  of 
eosin  scarlet,  a  second  portion  with  a  solution  containing 
metanil  yellow,  cyanine,  and  ferric  chloride,  ami  tic 
remaining  portion  with  a  solution  of  a  basic  violet  dye 
e.g.,  methyl  violet  :  in  this  instance  the  feme  chlondi 
forms  a  precipitate  with  the  eosin,  which  prevents  tin 
green  from  diffusing,  whilst  the  basic  violet  precipitate) 
the  acid  dyes  at  the  junction  of  the  colours.  The  surface? 
may  be  printed  with  a  reserve  of  fatty  ink  and  stained  b< 
immersion,  or  thev  mav  be  printed  directly  with  the  dyes 

— T.  F.  B. 

Photographs   in  colours  ;  Sensitised  plate   or  film  for  th. 

production  of .     R.  Bever.     Fr.  Pat.  409,323.  Not 

12,  1909. 
The  plate  consists  of  a  support  of  glass,  paper,  etc.  <i 
which  are  applied  successively  a  layer  of  gelatin,  a 
screen  constituting  the  light  filter  and  formed  of  sum' 
coloured  areas,  and  a  panchromatic  silver  bromide  enrol 
sion  ;  this  last  is  separated  from  the  filter  by  a  thin  lave 
of  varnish,  rubber,  or  other  substance  impermeable  t 
water.  The  plate  is  exposed  in  the  usual  way  with  it 
emulsion  farthest  from  the  lens ;  it  is  then  developet 
reversed,  and  dried  as  usual,  and  separated  from  its  su| 
port.  The  layer  constituting  the  light  filter  is  now  sens 
tised  by  bichromate  and  exposed  behind  the  positive  I 
light,  when  it  is  developed  as  in  the  pigment  process  an 
applied  to  paper. — T.  F.  B. 


Three-colour  screens  for  the  photography  of  colours  ;  Proce 

of  making .     R.  Kravn.   Fr.  Pat.  409,397,  Nov.  II 

1909.  Under  Int.  Conv.,  Nov.  20,  1908. 
This  process  is  based  on  the  fact  that  gelatin,  staun 
with  a  suitable  dyestuff,  and  treated  with  a  substan 
(such  as  ferric  chloride)  which  acts  as  mordant  for  tl 
dyestuff  and  which  also  *'  tans  "  the  gelatin,  cannot  su 
sequently  be  stained.  The  gelatin  film  is  printed  over 
third  of  its  surface  with  a  fattv  ink,  and  is  then  stained  at 
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mordanted,  and  the  ink  removed.     One  half  of  the  un- 
ooJoured  portion  of  the    urfaei    is  now  printed  with  fail 
ink.  stained  with  the  Beeond  colour,  and  mordant* 
t hi-  ink  again  removed.     The  portion  of  the  surfai 

ri-inniniiiL'    colourless    is    finally    stained    witti    the    third 
aojour      r.  F.  I!. 


[Photographic]  til'"   drying   machines.     F.    B.   Thomp  on 
U.S.A.     Eur.    Pat.    24,555,    Oct.    26,    L909. 

Pal    108.654  of  1909;  this  J.,  1910,  693.— T.  K.  B. 


or  film  for  photographic  purpose*.      W.  II 
Caldwell.  Mallaig.     U.S.  Pat.  956,567.  May  3,  1910. 

Sli  Eng.  Pat.  1689  of  1908  ;  this  J..  19*19.  259.— T.  F.  B. 


XXII.     EXPLOSIVES;    MATCHES. 

WhiU    phosphorus   in   match-making;    Use   of in  M> 

,'mW  States.     Oil,  Paint,  and  Drug  Rep.,  May  16,  1910. 

I  in  investigation  of  fifteen  American  match  factories 
daring  the  year  lfxi'J  has  proved  that,  in  spite  of  modem 

■  I-  and  precautions,  phosphorus  poisoning  in  the 
mael  >■  rioua  form  occurs  in  the  United  States.     Numerous 

of  phosphorus  poisoning  were  discovered  by  special 
'   ill     Bureau  of  Labor  who  visited  the  factories, 

\  was  [earned  that  many  other  eases  had  occurred. 
iubt  that  in  some  instances  the  employcis 
have  been  in  ignorance  of  the  serious  dangers  of  match- 
irj  employment.  In  several  factories  visited,  not  a 
notice  was  posted  warning  the  employees  of  the 
peculiar  dangers  to  which  they  were  exposed.  The 
United  Si  it,  -  is  practically  the  only  commercial  country 
of  any  importance  which  has  not  taken  any  steps  to 
prevent  the  unrestricted  use  of  white  phosphorus  in  the 
manufacture  of  matches.  While  several  States  have 
enacted  laws  prohibiting  the  employment  of  children  under 
sixteen  years  of  age  in  certain  operations  in  match  fac- 
tories, no  State  has  yet  made  any  adequate  provision  for 
the  protection  of  the  health  of  workers  over  sixteen  years 
of  age  in  the  match  industry. 

Patents. 

'-Mire*.     F.  E.  \V.  Bow en,  London.    Eng.  Pat.  11,179, 
May  11,  1909. 

Ihe  explosive  consists  of  ammonium  perchlorate  (40 
parts),  sodium  nitrate  (30),  trinitrotoluene  (10),  paraffin 
wax  (10),  and  powdered  aluminium  (10  parts).  Another 
ition  given  is  ammonium  perchlorate  (43  parts), 
•odium  nitrate  (32),  trinitrotoluene  (15),  and  powdered 
aluminium  (10  parts). — G.  W.  McD. 

■"us  fumes  produced  by  blasting  ;  A   composition  for 
'Using   the .     W.    Burgess,    Camborne,    Corn- 
wall.    Eng.  Pat.  12,988,  June  2,  1909. 

mpoeition  consists  of  potassium  nitrate  (24  parte), 
Mcaching  powder  (3),  cupric  oxide  (2).  and  flour  or  c 
1   part).     The   ingredients  are   mechanically   mixed   and 
then  moistened  with  a  solution  of  bleaching  powder.    The 
material  is  either  made  into  grains  or  compressed  into  blocks 

rtion  into  the  bore-hole  in  front  of  the  primer  and 
detonator  or  between  the  cartridges. — G.  W.  Mi  D. 

Josives.     C.  Wester,  Helsingborg,  Sweden.     Eng.   Pat. 
18,622,  Aug.  12,  1909. 
The   explosive   consists   of   ammonium    perchlorate 
sodium  nitrate  (45),  dinitrobenzene  (10),  and  sawdu.-t   (10 
parts).     Two   per  cent,  of  the  sawdust   mav  be  replaced 
by  an  equal  amount  of  vaseline. — G.  W.  McD. 


Ives  giving   rise,   on   detonation,   to  chloi 

chloric  (at   prodw  i       I      Cat  I ill     I  i 

Pat  109,684,  Oct,  12   I 

E  cpLosn  es  oontainii  rati    prod  ice, 

on  detonation,  deloterione   produote  suoh  a 
hydroohloric  acid,  unless  <»]<"  such         i  di  ini  and  potas- 
sium nitrates  are  present  a    i  Pot  I  he  | 
ol  i  "minimi"  with  the  ohloi  in  plosion, 

ii    is  proposed   to  employ   i i od 

as   an   ingredient  i uinm    perohlorate   expl 

■  ml nds    of    mai  uitalile 

are   the  oxides,    silioide    and   boride  of   man 

also    manganati       and     permangai  eferablj 

ammonium  pen  0.  W.  M    D. 

i: , plosivt .     t  .    P,    B    '  I"     en,   Bei lin,    \    ignoi   to  I     I 

du  Pont  de  Nemours  Powder  Co.,  Wilmingtoi  Del 
IS.  Pat.  957,307,  May  10,  1910. 

See  Eng.  Pat.  2509  of  1908 ;   this  J.,  1908,  770. — T  I     B 


XXIII.     ANALYTICAL  PROCESSES. 

Iron  and  copper;    Precipitation   [determination]  of   

irilli      nitrosophenylhydroxylamiiu      ["  cupferron "].     II. 
BilteandO.   Hodtke.     Z.  anorg   Chem.,  1910,   66,426- 
431. 

Ii  UIHSi  i;'s  met  Ii."  I  Mliis  .1..   1910,    116)     La-    In  •  ii     found   lo 

r  good  results  in  separating  iron  jrravimetrically  h 

varying  proportion  of  aluminium,  ohromium,  and  nickel  ; 
i In-  precipitate  is  washed  firs!  with  2  .V  hydroohloric  acid 
and  then  with  water,  before  removing  the  excess  ,,f 
"cupferron"  with  ammonia.  The  determination  of 
ooppat  is  best  carried  oul  in  acetii  aoid  solution,  anil  the 
metal  may  be  determined  thus  in  the  presence  of  zinc; 
separation  from  cadmium  is  effected  in  hydrochloric 
acid  solution  ;  tin  precipitate  i-  washed  lii^-t  with  weak 
ii  nl.  The  method  cannot  be  applied  to  the  determination 
of  iron  or  copper  in  the  presence  of  silver,  mercury,  lead, 
or  tin. — F.  Sodn. 

Titanium;  Determination  of .     A.  Gemmell.     Analyst, 

1010.  35,  198—202. 

The  method  described  is  i lifioationol  thai  devised. by 

Newton  (this  J.,  11108,  248).  An  alloy  containing 
90  per  cent,  of  zinc  and  10  par  cent,  of  aluminium,  is 
employed,  the  reduction  of  the  titanium  sulphate  solution 
being  conducted  at  a  temperatun  of  about  50°  C.  in  a  tlask 
fitted  with  a  rubber  stopper  and  Bunsen  valve.  The 
reduced  solution  is  cooled  and  filtered,  under  diminished 
pressure,  into  a  Basil  containing  ferric  sulphate  and 
dilute  sulphuric  acid  ithc  air  having  been  previously 
expelled  from  the  tlask  by  the  addition  of  a  little  sodium 
carbonate  to  the  acid  liquid),  and  titrated  with  standard 
permanganate.  The  time  required  for  ihe  reduction  of 
quantities  up  to  0-05  grm.  of  titanium  dioxide  is  from 
5  to  8  minutes  :  but  with  larger  amounts,  a  much  longer 
time  is  necessary,  and  it  i-  then  also  advisable  to  allow 
a  stream  of  carbon  dioxide  to  play  over  the  funnel  during 
the  nitration  of  the  reduced  solution.  <  iwin;.'  to  incom- 
plete reduction;  and  <  luring  lillm '  T»te 
■  -nits  are  obtained  when  the  amount  of  titanium  dioi 
present  exceeds  0-15  gTm.  With  ferruginous  minerals,  ■ 
containing  titanium,  the  total  iron  and  titanium  01 
are  estimated  together  in  one  portion,  and  the  ferric 
\ide  alone  in  another  portion.  In  the  former  deter- 
mination, the  time  required  for  reduction  is  usually 
from  30  to  to  minutes:  in  the  latter  estimation,  the 
end-point  of  thi  reduction  (which  only  occupies  from 
:'  to  fi  minutes]  is  found  bj  mea  yanate  solution, 
and  no  special  prei  itions  are  taken  to  prevent  oxidation 
since,  by  conducting  the  filtration  in  the  ordinary  manner, 
any  reduced  titanium  is  re-oxidised,  while  the  iron  ilieing 
less  sensitive  to  oxidation)  remains  in  the  ferrous  state. 

W.  E.  F.  P. 
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'iiV  .    Quantitative  tvlatilisation  of  from  solution*! 

art.r  ,,,i;,-t,nn  of  arsenic  chloride  to  mttniout  chloride 
>>t/  hydrazini  tatti  P,  Jannaseh  and  T.  Seidcl.  Tier.. 
1010.  43.  1218-  122a 
.1  uafASCB  and  Heimann  have  shown  previously  (Verhandl. 
Naturhi-tor.-medizin.  Ver.  /.u  Heidelberg,  NT.  9.  84; 
Cham.  Zentr.  190$.  1.  410)  thai  u-.-nio  ran  be  volatilised 
quantitatively  in  a  current  of  hydrochloric  acid  i:as.  from 
solutions  containing  hydrazine  sulphate,  in  order  to 
obtain  accurate  results,  however,  it  is  necessary  to  continue 
the  distillation  for  2-  3  hours,  and  in  gome  oases,  even,  to 
distil  a  second  time.  It  has  now  bean  found  that  if  potas- 
sium bromide  or  hydrobromio  acid  he  added  to  the  solution, 
the  arsenic  can  be  completely  separated  bj  distilling  for, 
at  tin  mi  -'.  '  hour,  and  the  use  of  the  current  of  hydro- 
chloric arid  nas  ran  he  dispensed  with.  The  sub-dance 
under  examination  is  rinsed  into  a  round  distillation  flask 
hv  a  small  quantity  of  water  and  hydrochloric  acid,  and 
80 — 100  c.c.  of  hydrochloric  acid  of  sp.  gr.  119.  1  grin,  of 
potassium  bromide,  or  concentrated  hvdrobromic  acid, 
and  3  grms.  of  hydrazine  chloride  or  sulphate  arc  added. 
Th.  Bash  is  then  fitted  with  a  ground  glass  connection, 
leading  through  a  condenser,  to  a  receiving  flask  containing 
about  200  c.c.  of  water.  The  contents  of  the  distillation 
flask  are  then  distilled  for  about  1  hour,  until  the  volume  is 
reduced  to  'Jo — 30  c.c.  In  the  dc-tillate  the  arsenic  can  be 
determined  gravimetric-ally  as  sulphide  or  as  magnesium 
pvroarsenate.  or  volu  metrically  by  I  ivory's  method 
iZ.  anal.  Chem.,  1893.  ?2,  415)  of  titration  with  potassium 
bromate.  The  residue  in  the  distillation  flask  can  be  used 
for  the  determination  of  other  metals  which  may  have 
been  present  with  the  ar-enic.  Results  are  given  showing 
that  the  method  gives  accurate  results  in  the  separation 
of  arsenic  from   antimony,    tin.   and  other   metals. — A.  S. 

Arsenic,  antimony  and  tin  ;  Determination  of by  means 

of  potassium   ferricyanide   iv   alkaline  solvtient.     H.   E. 

Palmer.      Amer.  J.' Science.   1910.  29,  399-^03. 
The  reaction-  involved   in  the  determination  of  arsenic, 
antimonv.  and  tin  by  this  method  are  as  follows  : — 
A-  0^4K1Fe(CN)B  +  4KOH  = 
As,Os  -4K,Fe(CN)6+2H,0  : 
Sb,03  +4K,Fe(CN)c  +  4KOH  = 
S'b.O,  +4K4Fe(CN)„  +  2H20  ; 
SnO     2K,Fe(ON)R-r2KOH= 
SnO      2K4Fe(CN)6  +  H20. 

In  each  case  the  resulting  ferrocyanide  is  then  oxidised 
by  means  of  permanagnatc  solution — 

lOK4Fe(C\V     •2KMnO)  +  8H.,Sf>4^ 
10K  FcrT'N),:     6K,80<     2MnSO,  +  8H,0. 

Arsenic: — The  solution  containing  the  arsenic  in  the 
arsenious  condition  is  treated  with  an  excess  of  purified 
potassium  ferricyanide  at  least  5  times  greater  than  is 
required  to  oxidise  the  arsenic,  and  with  about  25  c.c. 
of  2tt  per  cent,  potassfiun  hydroxide  solution,  the  volume 
of  the  liquid  being  kept  below  100  c.c.  After  standing 
for  some  minutes  the  liquid  is  treated  with  about  10  grms. 
of  ammonium  sulphate  and  about  100  c.c.  of  magnesia 
mixture,  the  ammonium  magnesium  arsenate  filtered  off, 
and  the  filtrate  and  washings  strongly  acidified  with 
diluto  sulphuric  acid,  and  titrated  with  potassium  per- 
manganate solution.  A  correction  (averaging  about 
01  c.c.)  must  be  applied  for  the  amount  of  permanganate 
required  to  give  a  pink  coloration  to  the  ferricyanide  solu- 
tion alone.  Antimony  is  determined  in  the  same  way, 
except  that  it  is  unnecessary  to  remove  the  antimony 
before  the  titration.  Tin  : — In  determining  the  metal 
the  solution  should  be  made  with  cold  concentrated  hydro- 
chloric acid,  and  an  atmosphere  of  hydrogen  kept  above 
the  liquid  to  prevent  oxidation  of  the  stannous  salt.  The 
latter  is  then  oxidised  with  at  least  five  times  the  theoretical 
amount  of  potassium  ferricyanide  solution,  which  has 
previously  been  mixed  with  sufficient  potassium  hydroxide 
solution  to  dissolve  the  precipitated  stannic  acid.  About 
10  grms.  of  ammonium  sulphate  are  next  added,  and  the 
liquid  heated  to  50°  to  60°  C.  so  as  to  precipitate  thet  tin 
completely,  After  filtration,  the  precipitate  is  washed 
with  a  10  per  cent.  Bolution  of  ammonium  sulphate,  and 


the    filtrate    and    washings    are    strongly    acidified    with 
sulphuric  acid  and   titrated   with  permanganate  solution. 
The  tabulated  results  show  that  the  errors  in  the  deter- 
mination  of   the   three    metals   fall   within   the   Urn 
-0-0006  and      00009  grm.— (".A.M. 

Permanaanati  :     Titration    of -tvith   arsenio 

neutral  or  weak  alkaline  solution.     E.  Deiss.     Stahl  u. 
ESsen,   1910,  30.  760—765. 

(See  this  J.,  1910,  456).  A  blank  experiment  using  a 
permanganate  solution  (1  c.c.  =0-005935  grm.i  with  20 
grms.  of  ziiu  oxide.  10  c.c.  of  zinc  sulphate  solution,  and 
til  hi  c.c.  of  boiling  water,  showed  a  constant  error  of  008  c.c. 
of  permanganate  solution,  which  amount  was  subtracted 
in  all  the  experiments  detailed  in  the  paper.  Freshly 
sublimed  arsenious  acid  with  half  its  weight  of  sodium 
hydroxide  was  dissolved  in  water  giving  a  solution  of  which 

1  c.c.  contained  0-00577  grm.  of  arsenious  acid.  It  was 
found  that  in  the  titration  there  was  always  an  excess  of 
arsenious  acid  used  above  that  required  theoretically, 
and  even  in  a  less  alkaline  or  even  alkali-free  solution  this 
excess  was  never  nil.  The  author  excludes  the  possibility 
of  impurity  in  the  arsenite  solution,  and  discusses  the 
probable  presem  e  of  colloidal  manganese  peroxide  in  the 
permanganate   solution,    which    would   react   on   titi 

in  an  acid  solution,  but  not  in  an  alkaline  medium.  It  is 
pointed  out  that  this  would  result  in  a  diminution  of  the 
arsenious  acid  required  and  is  therefore  precluded.  The 
only  other  variant  is  the  method  of  application  which 
consisted  in  taking  a  measured  quantity  of  the  perman- 
ganate into  a  flask,  adding  600  c.c.  of  boiling  water,  and 
not  quite  enough  arsenite  solution  to  complete  the  reaction 

2  grms.  of  zinc  oxide  were  ground  up  with  10  c.c.  of  zinc 
sulphate  solution  and  then  added.  After  shaking  and 
allowing  to  settle,  the  arsenite  was  added  with  repeated 
shaking  until  the  solution  became  colourless  ;  more  per- 
manganate was  then  added,  and  the  operation  repeated. 
thus  obtaining  the  value  of  the  arsenite  solution  in  terms 
of  permanganate.  It  is  shown  that  if  the  analysis  be 
carried  out  in  exactly  the  same  way  as  the  titration,  the 
results  are  trustworthy,  and  can  be  used  for  small  quantities 
of  permanganate,  although  the  figures  do  not  conform 
exactly  to  those  required  theoretically. — A.  H.  C. 

Gas    analysis ;      Use    of    phosphorus    solutions    in . 

M.  Centnerszwer.     Chem.-Zeit..  1910,  34.  494 — 495. 

In  order  to  avoid  the  disadvantages  attending  the  use  of 
solid  phosphorus  for  the  absorption  of  oxygen,  the  author 
recommends  the  use  of  a  1  to  1-5  per  cent,  solution  of 
phosphorus  in  castor  oil,  or  other  non-volatile  oil.  The 
solution  is  prepared  by  heating  3  grms.  of  dry  phosphorus 
with  230  c.c.  of  castor  oil  to  200c  C.  on  an  oil  bath  with 
continued  shaking.  The  solution  is  used  in  the  ordinary 
Hempel  pipette.  For  gases  rich  in  oxygen,  the  solution 
must  be  warmed  during  the  absorption.  For  tins  purpose, 
the  absorption  pipette  is  fitted  with  a  nickel  wire  which 
is  immersed  in  the  liquid  and  is  heated  by  the  passage  of  an 
electric  current.  The  wire  has  copper  leads  and  may  In- 
connected  to  a  16  candle-lamp  fitting  or  to  a  secondary 
battery  of  2  to  4  cells.— A.  T.  L. 

Eleciroanalysis ;      The    mercury    cathode    in    rapid 

W.  S.  Kjmley.     J.  Amer.  Chem.  Soc,  1910,  32.  637— 
641. 

Fob  the  electrolytic  determination  of  metals  with  the 
mercury  cathode,  the  author  recommends  a  cell  con- 
sist iug  of  a  flask  of  about  125  c.c.  capacity,  the 
round  bottom  , ,f  which  b  covered  with  mercury  (about 
40  grms.).  m  communication  with  which  is  a  platinum 
win-  sealed  through  tin  -las-  ;  the  cell  is  washed,  dried. 
and  weighed,  before  and  after  electrolysis.  In  carrying 
out  a  determination,  when  tin-  deposition  is  complete,  tl" 
solution  is  siphoned  oil,  as  far  as  possible,  without  breaking 
the  circuit;  the  flask  is  then  filled  with  distilled  water 
and  this  is  n-nioud  in  like  manner,  the  process  being 
repeated  until  the  current  sinks  almost  to  zero,  after  which 
the  flask  is  detached  from  the  stirrer  and  the  liquid  re- 
moved by  means  of  a  glass  tube  drawn  out  to  a  point  and 
connected  with  a  Dlter-pump.     After  a  thorough  washing 
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«nli   water,   the   amalgam   ia   washed    throe   time- 
tlsohol  and  onoe  with  ether,  and  is  then  dried  in  a 

oven,  the  fla  k  i c  removed  at  intervals  of  a  minute  and 

!l„.    v  apour    blow  n    oul       \    i  onvenienl    cell    fox     m  i 

volumes  is  mo  lacing  the  mercury  in  a dinai 

weighing  bottle  with  straight  aides,  la 'Mint;  ahout  60  d 

mill  mal.ii nneetion  by  means  of  a  platinum  «  in 

in  t  glaaa  tube  whi  h  n  u  In     to  the  bottom  of  the  vessel. 
pi,,,  use  of  a  ii  -  ■  iallv  applicable  to  the 

determination   ol    zinc   and   ol    copper   in   Btrongly   acid 
solutions.     I    Soi 

Hwlroc yanic  acid;    New  sensitive  test  /or .     J.  Moir, 

Oiem.  Soo.  Proo  .   1910,  26.  115. 

XO  author  having  fi  uaiacum  test  unsatisfacti 

ami  the  phenolphthalin-copper  test   (this  J„    1905,  502) 
sometime-  inapplicable,  lias  succeeded  in  finding  a  re  -■   ill 
which  » ill  detei  t  hydrocyanic  acid  in  a  dilution  approach- 
ing uiic  part  in  five  millions  of  water.     The  test  depends 
un  the  oxidation  of  a  leuco-compound  bj  nasoent  cj 
molting  fri'in  the  action  "l  cupric  copper  on  cyanides, 
but  the  authcr  linds  that  none  of  the  common   leuoo 
compounds  can  be  used.     The  reagent  is  made  by  adding 
small  quantities  of  copper  acetate  and  acetic  acid  to  a 
warm     solution     of     hydroccerulignone     (tetramethoxy- 
,1i|i1uik.|)   in   a   large   quantity    ol    water,   digesting   the 
mixture  at  50c  for  a  fen  hours,  and  altering.     The  solution 
in  be  tested  is  rendered  faintly  ai  id  with  acetic  acid  (using 
■odium  mi  talc  also  if  a  "  strong  "  acid  is  present),  and 
then  treated  with  about  one-quarter  of  its  volume  of  the 
reagent.     In   solutions   stronger    than    1    in    100,000,    an 
a.,    crystalline    precipitate    of    ccerulignone    (red 
with  purple  lustre)  is  obtained  ;    with  weaker  solutions,  a 
icd     coloration.     Oxidising     substances     must,     of 
,  be  absent,  but  most  of  them  can  be  avoided  by 
ipplying  the  test  on  paper  exposed  to  the  vapour  evolved 
liy  the  liquid  to  be  tested,  as  in  the  guaiacum  test.     A 
ir    reaction    is    given     by    other    tetra-substituted 
imls  and  by  benzidi.  c  and  its  derivatives.     Benzidine 
an    indigo    shade ;     dianisidine,    bluish-green,    and 
lolidine,  a  green  shade. 

Although  not  so  sensitive  as  hydroccerulignone,  these 
reagents  are  more  trustworthy  and  keep  much  better. 
The  colours  produced  are  all  derivatives  of  so-called 
diphenoquinhydrone. 

Perchloric  acid  as  a  reagent  in  organic  chemistry.     K.  A. 

It.. iiiiunn.   A.    Metzler,  and   K.   Hobold.     Ber.,    1910, 

48,  1080—1080. 
Pkbchloric  acid  (70  per  cent.,  obtained  by  evaporating 
the  commercial  acid)  far  surpasses  other  acids  in  its 
power  of  forming  wcll-crystalliscd  salts  with  organic 
substances  which  exhibit  very  feeble  basicity,  and  thus  of 
obtaining  such  substances  in  a  state  of  purity.  To  the 
■elation  of  the  substance  in  ether,  benzene,  tetrachloro- 
t-thane,  or  carbon  tetrachloride,  [  erchlorio  acid  is  added, 
and  the  pure  perchlorates  crystallise  out.  Or  the  sub- 
stance may  be  added  direct  to  the  perchloric  acid,  and  the 
separated  crystals  drained  on  earthenware,  or  the  solution 
evaporated  i?i  vacuo.  Fine  crystals  are  obtained  by  the 
evaporation  of  solutions  in  glacial  acetic  acid.  The  acid 
does  not  act  as  an  oxidising  agent  even  at  100°  C.  :  there 
is  no  danger  in  handling  the  70  per  cent,  solution  :  and 
the  organic  perchlorates  are  never  explosive  below 
130°  C  (save  where  the  basic  compound  is  itself  explosive). 
The  hydrolysis  of  the  perchlorates  is  effected  with  great  ease . 
by  water  in  the  case  of  weakly  basic  substances,  by  lime 
or  potassium  carbonate  in  the  case  of  stronger  bases. 
A  number  of  perchlorates  are  described,  amongst  them 
those  of  triphenylamine  and  tritolvlamine,  showing  that 
these  substances  do  exhibit  basic  character.  Both  of 
these  salts  are  colourless  ;  isatin  also  gives  a  colourless 
pen  hlorate,  and  azobenzene  a  yellow  one. — J.  T.  D. 

Quinonts  ;    Quantitative   d' termination   of  .     R.  Will- 

statter  and  B.  Majima.     Ber.,  1910,  43,  1171—1175. 
Th»  method  worked  out  by  the  authors  is  in  principle 
that  of  Valerr,  addition  to  the  quinone  of  hydriodic  acid 


iodide  ainl  hydrochloric  or  ralphurii    acid);    bat  differs 

■  1 1  v  of  the  working  details,    The  quin  ated 

in  ethereal  solution.    Thereaotii f  hydriodic  acid  upon 

quinon*  is  not  couipleti'.  bni  levin  >  complete 

ii  there  must  be  a  considerable  exoeea  of  hydriodic  acid 

ni.     Winn  the  quinone  solution  is  pure,  the  titration 
of  the  iodine  is  bcsl   il  inoe  of  tho 

colour  ;  but  if  there  I"-  ooloured  impurities  pre  ent,  •  > 
,.f  thiosulphate  must  tx   a  edi  and  the  ezoese  titrated  by 
iodine,  using  starch  as  indioator.    There  are  objections  to 
the  use  of  sodium  bioarbonate,  and  the  authors  find  that 

\eess  ..I  thiosulphate  oan  be  safely  added  in  the  aoid 
,  in i  urn,   if   it    be  Sufficiently  dilute.     The  ether  must  be 

idly  purified,  and  even  then  there  is  danger  of  the 

action  iif  air  on  the  ethereal  solution  of  hydriodic  ami 
setting  free  iodine,  so  that  the  excess  of  hydriodic  acid 
must  be  as  small  as  is  compatible  with  completing  tho 
naeiion.  In  the  ea-.  ol  some  i|uinones  (xylo-,  thvino- 
quinone,  eto.)  the  reaction  is  very  slow,  and  a  considerable 
excess  of  hydriodic  acid  must  be  used  ;  under  these  circum- 
t, inres  it  is  necessary  to  Work  in  an  atmosphere  of  carbon 
dioxide — and  in  any  ease  the  liability  to  error  from  atmos- 
pheric oxidation  of  the  hydriodic  acid  is  lessened  if  this 
be  done.  To  carry  out  the  analysis,  the  quinono  in 
0-2 — 0-4  percent,  ethereal  solution  is  treated  in  a  separating 
funnel  with  2  c.c.  of  potassium  iodide  solution  and  1  c.o. 
of  sulphuric  acid  (each  30  per  cent.)  and  shaken  for  two 
minutes,  till  the  aqueous  layer  remains  clear.  Now 
50 — 00  c.c.  of  water  are  added  but  not  shaken,  and  then 
A'/IO  thiosulphate  in  10  c.c.  portions,  -linking  after  each, 
I  ill  the  colour  of  tho  ethereal  layer  is  reduced  to  bright 
red-brown,  after  which  2  c.c.  additions  of  thiosulphate 
are  made.  Thus,  when  the  ether  is  colourless,  not  so 
much  as  2  c.c.  excess  of  thiosulphate  can  be  present. 
If  coloured  impurities  be  present,  careful  watching  of  the 
effect  of  the  additions  will  generally  enable  the  operator 
to  be  certain  that  there  is  excess  of  thiosulphate  present 
(if  necessary,  a  few  drops  of  the  aqueous  layer  can  be  run 
off  and  tested  with  iodine)  before  that  excess  becomes  con- 
siderable. Then  the  aqueous  layer  is  run  off,  and  the 
thiosulphate  titrated  with  iodine  and  starch. — J.  T.  T>. 

Determining   the   origin   of   a   petroleum   or   its   products. 
ChercheffBky.     See  IIa. 

Comparative    tests    with    English    and    German  flash  point 
apparatus.     Wiebe  and  Hebe.     See  IL*. 

Examination  of  asphaltum.     Sommer.     See  IIa. 

Determining   degree   of   bleaching   of   cellulose.     Schwalbe. 
Sec  V. 

Determining  sulphur  in  pyrites  and  marcasite.     Allen  and 
Johnston.     See  VII. 

Determination  of  sulphur  in  soluble  sulphates.     Allen  and 
Johnston.     See  Vll. 

Iteaction  between  hydriodic  acid  and  bromic  acid  in  presence 
vf  a  larg<  amount  of  hydrochloric  acid.  [Determinaticn 
of  iodides].    Randall.     See  VTI. 

l<i termination   of  tartaric  acid  in  crude  natural  products. 
Beys.     See  VII. 

Volumetric  determination  of  cerium  in  ceritc  and  monazite. 
Metzger  and  Heidelberger.     Stc  MI. 

/  •  termining  carbon  in  iron,  graphite,  and  tungsten.     Denn- 
-tedt  and  Klunder.     See  X- 

Fapid  electrolytic  dt  termination  of  copper.     Benner.     Set  X. 

Determining  copper  in  blister  and  refining  copper.  Ferguson. 
See  X. 
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Assay  of  tin  ares.    Cray.    8u  X. 

lphvr    in    molybdenum    and   tungsten    and 
l/u i>  iron  alloys.     Trautmann.     Bti    X. 

M  n'fci  calcium  sucraU  in   mi'rt  05 
Rothenfusser.     S«   XIXa. 

fmg  i^ilm-ltrnil  and  cocoanut  oils  in  butter  mvl  lard. 
and  of  lard  in  lutttr.     Ewers.     8a  XIXa. 

De.'v'ing  cocoanut  oil  in  butter  and  lard.     Fendler.     See 
XIXa. 

Com[iosiiion  of  yellow  compound  formed  in  the  phenolsul- 
phonic   acid   method  for  the   determination  of   nil: 
water.     Chamot  and  Pratt.     See  XI Xb. 

Platinichlorides  and  periodides  of  di-  and  Irimethylam 
and   their   use   in   separating   the   bases.     Bertheaume. 
See  .XX. 

Determining  the  three  methylamines  and  ammonia  in  mix- 
tures.    Bertheaume.     'Set   XX. 


Patents. 

Air  pyrometers  and  apparatus  for  measuring  the  specific 
gravity  of  gases.  M.  Arndt.  Aix-la-Chapelle,  Germany. 
En".  Pat.  10,102,  April  28,  1909.  Under  Int.  Conv., 
April  28,  1908. 
To  compensate  for  changes  of  atmospheric  pressure  the  air 
pyrometer  is  combined  with  an  auxiliary  air  chamber  in 
which  a  volume  of  air  at  the  initial  pressure  is  confined. 
As  the  measuring  bell  dips  into  the  sealing  liquid,  the 
said  volume  of  air  is  compressed,  and  reacting  upon  the 
sealing  liquid  relatively  to  the  pressure,  eventually  brings 
into  action  a  terminal  liquid  pressure  column.  The  two 
air  chambers  are  connected  by  means  of  a  rod  or  other 
device  with  a  water  receptacle  provided  with  a  supply 
pipe  and  an  intermittently  acting  siphon,  and  this 
receptacle  when  full  acts  as  a  weight. — C.  A.  M. 

Specific  gravity  of  liquids  ;    Apparatus  for  estimating  the 

.     G.  I).  Macdougald,  Dundee.     Eng.  Pat,  1 1 ,099, 

May  11,  1909. 
The  apparatus  consists  of  a  series  of  tubes  containing 
standard  solutions  of  known  specific  gravity,  and  a  suitable 
pipette  for  introducing  small  quantities  of  the  substance 
to  be  examined  below  the  surface  of  the  standard  solutions. 
The  pipette  used  has  thin  walls  and,  preferably,  a  tapering 
bore  and  a  bent  end. — G.  W.  McD. 

Saccharometers.     R.  Fiirstenau.  Charlottenburg,  Germany. 
Eng.  Pat.  22,992,  Oct.  8,  1909. 

Is  the  type  of  saccharometer  claimed,  the  pressure  of  the 
carbon  dioxide  liberated  in  the  fermentation  of  the  sugar 
is  measured  by  means  of  an  elastic  diaphragm  connected 
with  an  indicating  dei  ice.  This  diaphragm  may  be  put  in 
communication  with  the  atmosphere  both  externally  and 
internally  by  means  of  a  controllable  opening,  thus  allowing 
the  pointer  of  the  scale  to  be  brought  again  into  the  zero 
position.  The  influence  of  variations  of  temperature  is 
obviated  by  constructing  the  compartments  of  the 
apparatus  of  suitable  dimensions. — C.  A.  M. 

Air  or  other  gases;    Means  for  testing for  partit 

kinds  of  gases.    M.  Arndt,  Aachen,  Germany.    En 

462,  Jan.  7.  1910.  Under  Int.  Conv.,  Jan.  7,  1909. 
Tun  thread  or  band  oi  material  to  be  used  as  the  testing 
agent  is  impregnated  by  being  drawn  through  a  receptacle 
containing  a  solution  of  the  reagent.  This  receptacle 
may  communicate  by  a  narrow,  side  passage  with  the 
storage  reservoir  of  the  reagent,  the  passage  J, ,  ing  suffi- 
ciently narrow  to  prevent  to  a  large  extent  the  liquid 
rising  into  the  reservoir.  It  may  be  constructed  in  the 
form   of  a   U-tube,   which  is  continuously  fed  horn   the 


reservoir,  the  Mow  of  liquid  being  controlled  by  a  constant 
level  Bask.  The  movement  of  the  thread  or  band  through 
the  receptacle  maj  be  effected  electrically,  or  by  the 
application  of  running  water,  e.g.  by  means  of  a  vessel 
hIh.1i  is  alternately  filled  and  emptied. — C.  A.  M. 


XXIV. -MISCELLANEOUS  ABSTRACTS. 

Distilled    water;     Oxidising    action    of    commercial \ 

L.  Tixicr.  Bull.  Sci.  Pharra..  1910,  17.     Pharm.  J.,  1910, 
84.  846. 

Ordinary  distilled  water,  although  answering  all  the 
requirements  of  the  French  Pharmacopoeia,  is  found  to 
show  distinct  properties  of  an  indirect  oxydase.  It  gives 
a  blue  reaction  with  fresh  tincture  of  guaiacum  and  acetic 
acid  solution  of  benzidine  in  presence  of  hydrogen  peroxide, 
and  reacts  with  Meyer's  phenolphthalein  reagent.  It 
loses  this  property  when  redistilled  from  a  glass  retort. 
It  is,  therefore,  supposed  that  its  oxidising  reactions  are 
due  to  extremely  minute  traces  of  copper  derived  from 
the  distilling  plant,  although  the  amount  of  the  metal 
present  is  not  sufficient  to  give  reactions  by  ordinary 
tests.  Mineral  waters,  well,  river,  and  tap-water  do  not 
give  these  reactions. 


Silent  electric  discharge  upon  chloroform,  and  carbon  tetra- 
ilii ■./■.!/■.    hi  the  presence  of  hydrogen,  and  upon  methyl 

chloride;  Action  of  the .     A.  Besson  and  L.  Fournier. 

Comptes  rend.,  1910,  150,  1118—1121. 

A  current  of  hydrogen  was  passed  through  chloroform 
heated  to  about  70° — 75°  C,  and  the  vapours  exposed  to 
the  action  of  the  silent  electric  discharge.  An  oily  reddish 
coloured  liquid  collected,  which  was  repeatedly  fraction- 
ated. The  following  substances  were  isolated,  carbon 
tetrachloride  ;  a  liquid,  C2C14,  boiling  at  120°  C. ;  a  liquid, 
L\H(i5,  boiling  at  160°  C,  ;  a  solid,  CjClg,  distilling  at 
185°  C.  ;  a  liquid,  C3C1B,  boiling  at  210°  C.  ;  a  thick  liquid, 
C3HC1;,  distilling  at  120°  C.  at  15  mm.,  and  at  245"  C. 
at  the  ordinary  pressure  ;  a  very  viscous  liquid,  C^CL., 
boding  at  155°  C.  at  15  mm.,  and  at  275°  C.  at  the  ordinary 
pressure.  The  chief  product  was  the  solid,  C2CLj.  Carbon 
tetrachloride  and  hydrogen  gave  almost  the  same  pro 
ducts.  Methyl  chloride  gave  ethylene  chloride  and  its 
higher  homologues  increasing  by  CHC1,  and  a  liquid, 
C4H5CI3,  distilling  at  135°  C.  at  15  mm. — F.  Shdn. 


Acetaldehyde  ;    Action  of  the  silent  discharge  on  the  vapour 

of in   the    presence    of   hydrogen.     A.    Besson   and 

L.  Fournier.     Comptes  rend.,  1910,  150,  1238—1241. 

Acetaldehyde  vapour  was  submitted  to  the  action  of  the 
silent  discharge,  whilst  a  very  slow  current  of  dry  pure 
hydrogen  was  passed  through  the  tubes.  The  product 
obtained  was  a  complicated  mixture,  consisting  chiefly 
of  water,  acetic  acid  and  homologues,  acetone  and  several 
ketonic  bodies.  The  reaction  varied  with  the  experimental 
conditions.  A  potential  of  12,000 — 15,000  volts  was 
used. — A.  Sbld. 


Gases;  Chemical  effects  of  the  ultra  violet  rays  on :  poly 

,1, •  fixation.     D.  Berthelot  and  H.  Gaudeehon.     Comptes 
rend.,  1910,  150,  1169—1172. 

An  investigation  of  the  effect  of  the  ultra-violet  rays 
from  a  quartz  mercury-vapour  lamp,  on  acetylene,  ethyl 
ene,  cyanogen,  and  oxygen  shows  that  in  every  ease  then 
is  a  diminution  in  volume  owing  to  polymerisation,  m 
other  chemical  change  being  observed.  Acetylene  if 
converted  into  a  yellow  solid  (more  readily  under  reduced 
pressure  or  when  mixed  with  an  inert  gas  such  as  hydrogei 
or  nitrogen)  ;  ethylene  gives  a  liquid  polymer  with  the 
odoul  of  rancid  fat;  cyanogen  is  converted  into  para 
cyanogen  ;    and  oxygen,  to  a  small  extent,  into  ozone. 

F.  Sodn. 
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Chrmieal    tfjtch    •■!    ultra-violet    rayt    on . 

f).  Bortholotand  H.  I     i 
Comptes  rend.,  1910,  150.  i:»l*7     1329. 

the    inllucni  r    of    uln.i -\  iolcl    raj  -.    i  yam 
Oxidised    practicnll)     completely    I"    parbon    dioxidi 
pitrogen.     A    mixture    of    ammonia    and    oxygen    yields 
nitrogen  ami   water,    but    free   hydrogen    is   not    oxidised 
appreeiably  bj  oxygen  al  Hie  i  rdinarj  temperatun 
similar  conditions.      By  the  action  ol  ultra-violel   I 
pictures    of    acetylene    and    ethylene    reapcctivelj     with 
oxygen,  some  formic  arid  is  produced.    -A.  S. 


Books   Received. 


Till  mi:  IK   DBS   I  iBV,  [NNTJMi    PND  TrENNUNG    DEB     \l.l  HER- 

BCSEM  i  >ki  i:  di  ri  ii  Destination.     (Grundziige  einei 
•Ugemeinen   Destillationslehre).     von  ('.  \',.\   Rechek 
Mil     zahlreichen    Abbildungen    und    Tabellen. 
Bearbeitet  im  Auftrage  der  Firma  Schimmel  und  Co.  in 

Hiltitz    be     Leipzig.      I..    Staackmi Leipzig.      1910. 

M.  12.80;  hall  calf,  VI.  15. 

minim-  containing  732  pages  of  subjeel   matter,  with 
i  Must  rath  ns,  including  numerous  curve-diagrams,  and 
an  alphabetical  index.     The  text    is  divided  as  follows: — 
1    Practice  ol  distillation.      II.    Dal  ton's  law   oi  diffusion. 
III.   Distillation  of   mixtures  of  immiscible  liquids.       IV. 
illation  under  increased  or  diminished   pressure.     V. 
Distillation  by  superheated  steam.     VI.  t  hemieal-physii    I 
processes   in   the   distillation  of    plants.      Vll.    Small   and 
table  distillation  plants.     VIII.   Molecular  association 
tod  dissociation;  theirinfluenceonevaporation.    IX.  Boil 
temperatures  and  vapour  pressures  of  individual  substanci 
I    'solutions.     XI.   Distillation  oi    mixtures  of  liquids  ol 
limited    mutual    solubility.      XII.     Distillation    oi    homo- 
geneous mixtures  with  a  minimum   boiling  temperature. 
XIII.     Distillation  of   homogeneous    mixtures  havinj 
ant  boiling  point.    XIV.  Distillation  i  I  labile  addit 
compounds.      Homogeneous    mixtures    with    a    maximum 
boiling  temperature. 

Dtoi  Preventives  im'  Road  Binders.  l'.\  Pkevosi 
Hi  hhard,  Asst.  Chemist,  Office  of  Public  Reads,  I'.S. 
Dept.  of  Agriculture;  Secretary  oi  Committee  on 
Road  Materials,  Amer.  Soc.  for  Testing  Materials. 
■I.  Wilev  anil  Son-.  New  York.  Chapman  and  Ball, 
Ltd..  London.     1910.     Price,  3  dols.  or  lis.  >„].  (net). 

trolume  containing  l"l  pages  of  subjecf  matin,  with 
61  illustrations,  and  an  alphabetical  index.  The  following 
are  the  chapter  headings:-  1.  laisi   prevention  and  road 

i\aiion.  II.  Classification  of  dust  preventives  and 
road  binders.  III.  and  IV.  Inorganic  dust  preventives 
and    road    binders.     V.     Organic    non-bituminous    dust 

nine-  and  road  binders.  \  1.  Hydrrcarbons,  VII. 
Bitumens  employed  a-  ■  I n- 1  preventives  and  road  binders. 
\II1.    Petroleum  and  petioleum  products.    IX.  Semi    i 

< diil  native  bitumen: .  X.  Appiieaticnof  p  ii  ok  urn  and 
as j  halt i.  materials.  XL  Tars  and  tar  products,  XII. 
Appluatii  nof  tar  and  constiuctionol  bituminous  ma<  adam. 
XIII.     1  Examination    of    bituminius    nail    materials    and 

pretation  of  results.  XIV.  Method  of  testing  bitumin- 
ous   road    materials    proppsed    or    adopted    by    An 

lies.      XV.    Selection   of   dust    preventives    and 
landers.     Appendix. 

PoiBOKDiG  BY  ARSENITJRETIED  Hl'DKl  GIN  OB     Hvil.c  liF.K 
SIDE.     Its  properties,  sources,  relations  to  scientific 
and     industrial     operations,    syni]  toms,    post-n 
appearances,  treatment  and  prevention  ;    with  a 
of  120  cases  by  different  obseivers.     By  Join  I  i  AISTIB, 


H,„  ior  oi   Mi  d    im    oi  Ui 

i  .1  s.  I.n  ingstone,  I      i  burg]       1908      i 

smai.i.  Bvo   volume  comprising^chaptei     on   il"    sul 
mentioned  in  thi   title  and  ■   analytical  methods 
lor  the  detei  tion  of  arsenii   in  anime  .  and  a  biblio- 
graphy    oil 1.  ,|  ,  ,,MI1.  ||,  ,| 

hydrogen. 

Intkbhattonax      Lanoi  mjb      smi  By     L. 

CouTtrBAi     formerl)    Pro I    <  oi   bi  itj    oi   I  ten, 

ii.  Jespersen,  Profe  ioi  at  (Jnivei  ity  ol  Copenhagen, 
i:     I ."!■!  ii.;      or   at    Federal    Polyteohnioum   of 

Zurich,  W.  Ostwaud    Pi  leritu    of  1  Diversity 

ol  Leipzig,  and  L,  Pi  u  (tdlbb,  Profi  Bsor  at  l  'niversity  ol 
I  iraz.  Translated  by  I.  O,  Donnan,  Professoi  at 
University  of  Liverpool.     I  Co.,  Ltd.,  10, 

<  (range  Street,  Leioi  tei  Square,  London,  U  .c  1910. 
Price,  2*.  net, 

Smai.i.  Svo  volutin inning  74  pages  of  subject  matter 

divided  among  the  following  chapters  :  1.  (L.  Pfaundlei  |. 
Need  for  a  common  "  ienti  language,  II.  (R.  I.  rent). 
The  Diligation  pour  Vadoption  d'une  langut  a/uxiU 
Internationale.  III.  (O.  Jespersen).  Linguistic  principles 
necessary  for  the  construction  oi  an  international  auxiliary 
language,  with  au  appendix  on  the  criticism  oi  Esperanto. 
IV.  (L.  I  'out mat ).  Application  of  logic  to  ihe  problem  of  an 
international  language.  \.  (R,  Lorenz).  Relationship,  of 
the  international  language  to  science.  VI.  f\V.  Ostwald), 
The  question  ol  nomenclature.  Vll.  (L.  Pfaundler). 
Conclusion:  reading,  writing,  and  s[icaking.  There  is 
also  an  appendix  containing:  i  lAnguo  International  di 
Del  fitaro ;  grammar,  word-formation,  list  of  gram- 
matical words.  (2)Specime:  om  the  International. 
English  dictionary.  (3)  in  enl  in  double  transla- 
tion. (4)  I  nioao  di  I'amiki  di  I"  h  iona; 
extracts  from  the  provisional  statutes,  and  membership 
form. 

I'l  I  1.1  I  IS  01  ■■Tin.  I  M  1 '  i  I.I  n    Is-miri:.      Vol. VIII.      No.  1. 

Price,  Is. 

Tins  issue  of  i  he  Bulletin  contains  the  results  of  investi- 
gations in  connection  with  economic  product*  from 
Mauritius,  rubbers  from  Siena  Leone,  and  Tartar  gum 
from  the  Sudan ;  also  notes  on  thi  beeswax, 

on  the  natural  varnishes  of  China  and  Japan,  on  the 
cultivation  and   utilisation  of   U  an    [Pari    11.), 

on  new  rubber-yielding  plants  in  Mexii  o,  &c. 


*New  Books. 

• 

BecJcvrts,  Dr.  I!.:  Tin   Methodendei  Massanalyse     Onter 
Mitwirkg.    \.    Dr.    0.    Lulling.     Zugleich  vollig  un 

s.  .\ull.    \ .    Fr.    Mohi       it lei        ■  rnischanalyt. 

Titriermethi  de.     I.  Abtlg.     (VII,  4*2  s.  m.  87  Abbildgn. 
Braunschweig,  I  .  Vii  weg  &   Sohn.    1910.    M     1 

Berg-   ».   hiittenmannuchi    Abhandlungen.       Kattcwitz, 
Gcbr.  Bolmi. 

46.  Il<  ft.  fi  ■   ..  .1.1  ithen  Unti 
d       I:,  dit  i          (10  S.  m.    I 

47.  Il.ii  Obei    ■  ■         DieBlei  fatten  \.  Goppen- 
stein   im    I  i     ■  hi  nti  I     I  ii 

S.  m.  Al  i  ild   •    d    -  l»  9.     L40. 

19.  licit.    Die   ]  '"   Staati  n 

naih  i!i  n  ncuesten  El  '  Karte.) 

L909.     M.   :. 

51.  Heft.    -  Frankrei 

u.  Hfittenwcsen  im  J.      I"  -       -' I  S        '"'  B      M.   1. 

52.  Heft.  Schmidt,  Dr.  A.:  Defcei  Ku]  fi  r  u.  das  Entatehen 
der  Kupfi  rerze.      18  fi       1910.     M.  1. 
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54.  Hrft.     Diancourt :      Norddeutschlands      Kalisalzc. 
m(20  S.  m.  I  Abbildg.)     1910.     M.   1. 

■  ni,  M.  0. :  Theoretical  Principles  of  the  Methods 
of  Analytical  Chemistry.  1910.  8vo.  London.  Macmillan. 
Net  7s.  6d. 

Ekktrizitat.  die.  im  Dienate  der  Zvcterindustrie. 
(Bericht  der  Elektrizitats-Aktif  ■n-Gcsellschaft  vorm. 
Kolben*  u.  Co.  in  Prag-Yysoi'an.)  [Aus  :  "  Ztschr.  f. 
Zuckerindustr.  in  Bcihmen."]  (33  S.  m.  Abbildgn.) 
Lex.  8°.    Prag,  (F.  Rivnac).     1909.     M.  1. 

Euler,  Prof.  H.  :  Allgemeine  Chemie  der  Enzyme. 
(VIII,  241  S.  m.  4  Fig.)  Lex.  8°.  Wiesbaden,  J.  F. 
Bergmann.     1910.      M.  7.'  0. 

Flamand,  J.  :  La  Chimie  et  la  bact<-riologie  du  brasseur. 
In-4  avec  54  fag.     Paris.     Dunod  et  Pinat.     1910.     15  fr. 

Herz/eld.  Dr.  J.  :  Das  Farben  n.  Bleiehen  v.  Bauniwolle, 
Wolle,  Seide,  Jute,  Leinen  etc.  III.  Tl.  :  Die  Praxis 
der  Farberei  v.  Baumwolle  in  losem  Zustand.  im  Strang, 
als  Kette,  in  Copsform  u.  als  Stiickware  ;  Leinen-,  Jute-  u. 
\'  -selfarberei  ;  Farberei  der  losen  Wolle  u.  des  Wollgarns  ; 
Kammzeugfarberei ;  Farberei  der  Streichgarnstoffe  ; 
Seidenfarberei  im  Strang  u.  im  Stuck  ;  Farberei  gemischtei 
Gewebe  usw.  unter  Berucksicht.  der  Appretur.  2.  ganzlich 
neu  bearb.  Aufl.  v.  Dr.  Berth.  Wuth.  (In  10  Lfgn.) 
1.  Lfg.  (S.  1—64  m.  Abbildgn.)  Lex.  8°.  Berlin,  M. 
Kravn.     1910.      M.  1. 

Bintze,  Dr.  C  :  Handbuch  der  Mineralogie.  25.  Lfg. 
I.  Bd.  Elemente,  Sulfide,  Oxyde,  Haloide,  Carbonate, 
Sulfate,  Borate,  Phosphate.  13.  Lfg.  (S.  1921—2080 
m.  24  Abbildgn.)    gr.  8°.  Leipzig,  Veit  &  Co.  1910.    M.  5. 

Hopkins,  C.  G.  :  Soil  fertility  and  permanent  agriculture. 
Bost.,  Ginn.  [1910.]  c.  7—  23+653  p.  il.  pors.  tabs,  maps, 
0.>   CI.,  S2.75. 

Meyer,  Dr.  J.  :  Die  AUotropie  der  chemischen  Elemente. 
(66  S.  m.  8  Abbildgn.)  Lex.  8°.  Stuttgart,  F.  Enke. 
1910.     M.  2.40. 

Mittelstaedt,  0. :  Technical  calculations  for  sugar  works  ; 
a  contribution  to  the  chemical  control  of  sugar  manufacture; 
tr.  from  the  3d.  German  ed.  bv  C.  J.  Bourbakis.  N.Y.. 
Wiley.     1910.     c.  117  p.     12°."  $1.50  net. 

Xormen,  deutsche,  f .  einheitliche  Leifening  u.  Prufung  v. 
Portlaitd-Zemint  It.  v.  Eisen-Portiandzement.  Runderlass 
vom  16.  III.  1910.  (14  S.  m.  Abbildgn.)  Lex.  8°. 
Berlin,  W.  Ernst  &  Sohn.     1910.     30  Pf. 

Ostuald,  Prof.  Wilh.  :  Die  Schule  der  Chemie.  Erste 
Einfiihrg,  in  die  Chemie  f.  Jedermann.  2.  umgearb. 
Aufl.  (6—10.  Taus.)  (XII,  441  S.  m.  74  Abbildgn.) 
gr.  8°.  Braunschweig,  F.  Vieweg  &  Sohn.  1910.  Cloth 
M.  6.40. 

Padovr,  A.  :  Beitrag  zur  Erforschung  u.  Abwendung 
der  Kohlenstaub-Explosionen.  [Aus :  "Ztschr.  d.  Zen- 
tralverb.  d.  Bengbau-Betriebsleiter  Osterr."]  (95  S. 
m.  Abbildgn.  u.  2  farb.  Taf.)  gr.  8°.  Teplitz-Schonau.  A. 
Becker.     1910.     M.  2. 

Porttr,  H.  F.  :  Concrete,  its  composition  and  use. 
Cleveland,  O.,  Concrete  Engineering,  1909.  [1909.] 
c.  269+11  p.  0.  tabs.,  diagrs.     8°.     $2. 

Stilt,    A.,    u.    W.  (hedinger :    Der  Zuckcrrubenbau  u. 

die  Fabrikation    des    Rubenzuekers.  (VIII,   667    S.    m. 

273    Abbildgn.)    gr.    8°.     Wien,    A.  Hartleben.      1910. 
Half-calf  M.  20. 

Suann,  W.  F.  G.  :  On  the  Specific  Heats  of  Air  and 
Carbon  Dioxide  at  Atmospheric  Pressure  by  the  continuous 
Electric  Method  at  20°  C.  and  100r  C.  4to,  sd. 
London,   Dulau.     1910.     Net   2s. 

Zimmermann,\\. :  Moderne  Batikfarben.  120  FarbtCne 
auf  Baumwoll-satin  u.  Seide.  (6  Taf.  in  Leporellofonn.) 
25  5  x13  5  cm.     Zurich,  A.    Wchner.     1910.     Cloth  M.  5. 

Die  Batikfarberei.  Das  Farben  gebatikter  Gewebe 
n.Stoffe  (Baumwolle,  Leinen,  Nessel, Seide,  Saint,  Holz, 
Leder  n.  Pergament).  Ein  Handbuch  znzn  prakt. 
Gebrauch  f.kun6tgewerbl.  Schulen  u.  Ateliers, 
Kiinstler  u.  Dilettanten  (X,  76  S.)  gr.  8'.  Zurich, 
A.  Wehner.     1910.     Cloth  M.  3.50. 


-Dissertations. 

[Prices  vary,  ranging  from  two  to  three  shillings.] 

Ale/eld,  E.  :    Zur  Kenntnis  der  Aldehydo-  und    I 
sauren.     DerHalbaldehvddcr  Bernsteinsiiure.     Leber  die 
Reduktion   der  Lavnlinsaure.     Kiel.     1909.     40  S.     8°. 

Brehmc,  P.  :  Zur  Kenntnis  des  Monon  triumacetylena 
Heidelberg.     1909.    34  S.  m.  3  Fig.     8°. 

Cutter,  J.  St. :  Synthese  des  1, 4'-Dioxv-3-Methvlflavons. 
Bern.     1909.     36  S.     8°. 

EisenJohr,  F.  :  Leber  die  Produkte  aus  Milchzuckcr  und 
Calciumhydroxyd.     Freiburg.     1909.     43  S.     8°. 

Ellmcr,  A.  :  Leber  die  Fettsauren  des  Lebertrans. 
Freiburg.     1909.     37  S.     8°. 

Erfurt,  F.  :  Derirate  der  niedersten  Oxvde  des  Sehwefel- 
wasserstoffs.     Freiburg,     1909.     40  S.     8°. 

Fodor,  A.  :  Leber  die  alkalisehe  Verseifung  von  Csl- 
lulosenitrat  und  Traubenzuckernitrat.  Zurich.  1909.  96  S. 
8°. 

Gebaver,  C.  :  Synthcsen  von  Hydroxylderivaten  und 
Carboxyldenvaten  des  p-Aminodiphenvlamins.  Halle. 
1909.     55  S.     8°. 

Gnaedinger,  J.  :  Studien  iiber  Indamine.  Berlin.  1910. 
47  S.     8°. 

Haien,W.  :  Beitrag  zur  Kenntnis  der  thermoelektrischen 
Eigenschaften  der  Metalllegierungen.  Berhn.  1910.  64  S. 
m.     4  Fig.  u.  8  Taf.     8°. 

Bersccvici,  B :  Zur  Kenntnis  der  Phosphorsulfide. 
Berlin.     1910.     45  S.     8°. 

Klemperer,  R.  L.  :  Leber  quantitative  Spektralanalyse. 
Dresden.     1910.     76  S.  m.     38  Fig.     8°. 

Korej,  F.  :  Leber  das  Gleichgewicht  bei  der  Schwefelkohl- 
enstoffbildung.     Berlin.     1910.     30  S.  m.  4  Fig.     8°. 

Kraze,  K.  :  Vorkommen  und  Nachweis  von  Jod  in 
einigen  naturliehen  Salzmineralien.  Halle.  1909.  37  S. 
m.  1  Fig.     8°. 

Krohn,  D.  :  Leber  die  Inhaltsstoffe  der  Bhizoma 
Imperatoriae.     Erlangen.     1909.     64  S.     8°. 

Moukhtar,  A.  :  Le  bromhydrate  de  methylatropinc. 
Genf.     1908.     75  S.     8°. 

Rinnc,  F.  :  Zur  Chemisch-mineralogischen  Erforschung 
der  deutschen  Kalisalzlagerstatten.  Leipzig.  1910.  32  S. 
8°. 

Bvdolph,  M.  :  Zur  Kenntnis  der  Phosphorsulfide 
insbesondere  des  Tetraphosphortrisulfides.  Berlin.  1910. 
44  S.  m.  Fig.     8°. 

Schoncmann,  F.  :  Der  Gebalt  der  Milch  von  Kiederungs- 
und  von  Hohenrindern  an  stiekstoffhaltiger  Substanz  u. 
an  den  einzelnen  Bestandteileu  dieser  Substanz.  Leipzig- 
1908.     48  S.  m.  11  Tab.     8°. 

ScJtroider,  J.  v.  :  Zur  Kenntnis  des  Gcrbproze&ses. 
Leipzig.     1909.     57  S.     8°. 

Schupp,  W.  :  Dissociation  des  gasformigen  Selnvefel- 
und  des  Sehwefelwasserstoffs.  Kiel.  1909.  62  S.  m. 
2  Kurven.     8°. 

Schuarzcnback,    R.  :     I.    Contribution    a    l'etud 
prasindones.     II.  Essais  de  preparation  des  aminoquinone- 
di-imides.     Genf.     1908.     64  S.     8°. 

Stenzel,  G.  :  Synthese  des  4'-Isopropylnaphtofla\niiMl- 
Bern.     1908.     31  S.     8°. 

Tchremcmchkine,  L.  :  La  Kovocaine.  Etude  pharm 
acodynamique.     Genf.      1908.     60S.     8°. 

Treudu-ell,  W.  D.  :  Leber  das  elektrolytische  Ycrhalter 
gemischter  Losungen  von  Nickelsulfat  u.  Zinksulfat 
Zurich.    1909.     78  S.     8°. 

Yoigl,  M.  :  Beitrage  zur  Oxydation  des  Phosphors  in 
basischen  Konverter.  Dresden.  1910.  81  S.  m.  1"  Big 
8°. 
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Wallace,  B.  C.  :   I'ebcrdiebii t,  6j   i Ii     Natrium- 

■  ill-  mil    l.itliium-  Magnesium-,   Calcium-,  St  run- 

[inn  :.'        l.illnummotiiMle    .1 

.  Jium-.    Miil-iii ■miiih  .    Calcium-,    Strontium-,    uml 

Barium  I                  i  .       ii  nil  i                         Ureisl 

\l  ii.     Sid.      i  1900.     52  S    m.  2 
S". 

WtUerkcmp,    It.        I  .  l .  r     Dcrivute   doi     Bit  w 

IQI  i).      IIS.      s  . 

WinttTteel,  II.     Das  Cypn   senol.     Bonn.  1809.  64  S.  8°. 


•Compiled  by  H.  lircvel  anil  i  o.,  33,  King  Street,  I  ovc  nl 
Harden,  London  W  I'.,  (rum  whom  all  the  works  and  dissi  rtatiooi 
in  tin-  preceding  lisle  ran  I"-  obtained. 


Patent  List. 


12,327.  Alexandei  on,   Extraction  of  oil  from  bituminou* 
-hale  and  other  bitumil  M»J   19. 

12,349.  Von  '  Iroeling  and  Smith  i:.  «  i       tppnral 
i  rearing  paraffin  wax,     Maj    19. 

12,  126   Gebi      ii  mi  ii    i  nd  <  o,      Protei  tivo  i  oating  foi 

l  odies  o iin    i,i  cai  bon.     [Ger.  AppL,  Maj  24,  1909,  |* 

Maj  21. 

12,  i  in.  Roi  kwell    Pi ad  a  pj fori  arl is- 

in:;.*     May  21. 

12,613.  Trainer.    Manufacture  "I  block  fuel,  briqi . 

\r.*      Mas    24. 

12,776.  Tail...  I..    Set  undei  III. 

12,894.  Dempster  and  Sons,  Ltd.,  and  Broadband.     Gw 
purifiers.     Maj  27. 

12,923.  Jones.    Coke  ovens.     May  27. 


COMPLETE   SPECIFICATIONS    ACCEPTED. 


\N  hen  .i  *  i  a. i'i<  t,  Spei  tflcation  aciompanies  an  Application,  an 
Mteriiik  is  affixed.     The  dates  given  are  li)  in  the  case,  of  An 

lor  Patents,  the  dates  ol  Application,  and  (ii)  in  the  case  of 

iri<    Specifications   Accepted,   those  ol  the  Official  Journals 

in  which  acceptances  ol  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 

Inspection  at   the   Patent  Oflice  immediately,  and  to  opposition 

within  two  months,  nf  the  said  dates. 


1      GENERAL  PLAN J  ;    MACHINERY. 

Applications. 
3.    Davidson,    i  ompounds  for  extinguishing  fires.* 

Is. 

12,307.  Epstein.    Distillation  or  rectification.     May  19. 

12,424.  Hewitt.  Separation  of  the  constituents  of 
gaseous  mixtures.     May  21. 

12. ■">!'-'  Biihring  and  Wagner.  Apparatus  tor  separating 
liquids  from  ua vapours.*      May  23. 

12,643.  Repin.  Refrigerating  machine  utilising  the 
absorption  ol  sulphurous  acid  by  camphor.*     May  23. 

I2|633.  Hesse.    Solvents.    May  24. 

12,736.    Guillaumc.     Heating  the  rectifying  colun t 

distilling  and  rectifying  apparatus.  [Fr.  AppL.  Ma\  2d, 
1909.]'     May  25. 

12.71s  In-,  ii  and  Storm.  Separating  a  single  gas  from 
amixtu  [Addition  to  No.  8211  of  1910.     Appl. 

in  Norway,  Sept.  10,  1909.]*     May  25. 

12,831.  Leune.  Machine  for  the  centrifugal  treatment  of 
liquids.     [Fr.  Appl.,  Oct.  2,  1909.]*     May  26. 

12,863.  Epstein.     See  under  XVIII. 

Complete  Specifications  Accepted. 

10,8  Halliday.     Furnaces.     June  1. 

12,906  (1909).  Lee.     Furnaces.     May  25. 

•    1909).    Newton  (Bayer  und  Co.).     Steam  traps. 
26. 

I."  !l        lla.lilan      (Aktiebolaget      -    | 
1  ■ntrifugal  separators  with  filtering  apparatus.     June  1. 
1--T    (1910).    Altonaer   Margarinwerke   Mohx   und    ' 
Mechanism  for  grinding  or  mixing  emulsions,  &e.     M 


11.;    GAS;    MINERAL  OILS  AND    WAXES. 
DESTRUCTIVE       DISTILLATION;     HEATING; 
LIGHTING. 

Applications. 

12,210.  Greaves.     Refractory  materials  for  use  in  coke 
ovens  and  gas  retorts.     May  18. 

12,296.  Scott.    Gas  purifiers.*     May  19. 


11,254  iI'.ki'.ii  Tiaelisl.r  and  Ernst.  Manufacture  of 
produ    i  Maj  25. 

11.2ii5  (19U9).  Gobbe.  Production  of  gas  and  coke. 
Maj  26. 

13,026.  (1909).     Climie.     Gaa  produoers.     May  25. 

(5,193  (1909).  Soe.  Franc,  d  heandescence  par  le  Gaz. 
Preparation  of  filaments  for  incandescent  electric  lamps. 
May  25. 

I  .  Of, (1900).  Jahoda.  Manufacture ofjmetallic filaments 
for  electric  incandescent  lamps.     June  1. 

is, siis  ,  moil).     \\  el.ei      Manufai  ture  ol   metallii    61a 
meiits  for  incandescence  electric  lighting.     May  25. 

23,760  (1909).  Oligny,  and  Peat  Gas  and  Coal  Co. 
l'l.nluctionofgasfrompeat  and  other  substances.   May  25. 


III.     TAR  AND  TAR   PRODI  I  VS. 


Applications. 

12,129.  Meister.  Lucius,  und  Briining.     Manufaoture  of 
l-anthraquinonyl   ureas.     [Ger.   Appl.,   May   19,    1909.]* 

M.i.n    17. 

12.771'.  Tatlock.  Ri  moval  of  rosoUc  acid  and  othor  like 
colouring  matter-  from  tar,  Mast  furnace,  gas  producer, 
and  other  oils.     May  26. 


IV.— COLOURING  MATTERS  AND  DYES. 


Applications. 

12,130.  Meister,  Lucius,  und  Briining.  Manufacture  of 
violet  to  blue  dyestuffs  ol  the  tnplenylmethane  series. 
i.i  ..  Appl.,  May' 2o.  1909.]*     May  17.  ' 

12,139.  Newton  (Bayer  und  Co.).     Sec  under  VI 

12.141.  Newton  (Bayer  und  Co.).     Manufacture  of  azo 
,  utts.     May  17. 

12.142.  Newton  (Bayer  uml  Co.).      Manufai  ture  of  vat 
arts.      May  17. 

12,321.  Meister,  Lucius,  uml  Bruning.  Brominatmg 
dyestuffs  oi  I  he  I      indigo  r.  AppL,  May  19, 

I909.J*     May  19. 

12,423.  Bloxam  (Act. -Lies.  f.  Anilinfalir.).  Manafaeture 
of  a  yellow  azo  dyestuff.     May  21. 

12,420.  Meister,  Lucius,  und  Briining.  Manufacture  of 
a  red  monoazo  dyestuff  and  colour  lakes  therefrom. 
[Ger.  AppL,  May  25",  1909.]*     May  21. 


7> 
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[June  16,  me. 


13,433.  Newton  (Bayer  und  Co.).  Manufacture  ol  azo 
dyestoffs.     May  21. 

12.558.  Holliday  and  Sons,  and  others.  Manufacture  of 
direct  dyeing  cotton  dysstufls.     flay  24. 

12.715.  Kuhie.k.    See  under  XXIII. 

12,828.  Bloxam  (Act-Gee.  (.  Anilinfabr.).  Manufacture 
of  dyestuffe  of  the  anthraquinone  series.     Hay  26. 

12,921.  Ranslord  (CasseHa  und  Co.).  Manufacture  of 
dyeetoib.    May  27. 

Complete  Specifications  Accepted. 

13.903  (1900).  Imrie  (Anilinfarben  und1  Extract-  Fabr. 
vorm.  J.  R.  Geigy).  Manufacture  of  p-amino-m-oxyazo 
colouring  matters.     May  25. 

13.904  (1909).  Anilinfarben  und  Extract-  Fabr.  vorm. 
J.  R.  Geigy.  Manufacture  of  o-oxydisazo  colouring 
matters.     May  26. 

15,848(1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  dyes  of  the  anthracene  series.     June  1. 


V.— FIBRES;    TEXTILES:    CELLULOSE;    PAPER. 
Applications. 

12.72li.  Lilienfeld.  Manufacture  of  a  substitute  for  silk 
or  horsehair  from  vegetable  fibrous  material.     May  25. 

12,976.  Klaber.  Apparatus  for  effecting  the  rapid  drying 
of  sheets  of  paper,  &e.     May  28. 

Complete  Specification  Accepted. 

11.354  (1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  lustrous  threads,  wires,  and  band*.     May  25. 


VI.— BLEACHING  ;    DYEING;    PRINTING; 
FINISHING 


Applications. 


Production  of  azo 


12.139.  Newton  (Bayer  und  Co. 
dyes  on  the  fibre.     May  15. 

12.140.  Newton  (Bayer  und  Co.).  Process  of  dyeing. 
May  17. 

12,527.  Ransford  (Soc.  de  la.  Manufacture  d'Indiennes 
E.  Zundel).     Finishing  of  fabrics.     May  23. 

12,551  and  12,552.  Copley.  Method  and  apparatus  for 
mercerising  cotton  or  vegetable  fibres  in  the  loose  state, 
or  in  the  roving  or  sliver,  or  in  the  form  of  loosely  twisted 
yarn.     May  24. 

12,998.  Newton  (Bayer  und  Co.).  Production  of  dis- 
charge effects.     May  28. 


VII.— ACIDS;    ALKALIS;    SALTS;    NON-METALLIC 
ELEMENTS. 

Applications. 

12.137.  Newton  (Channing).  Manufacture  of  sulphuric 
acid  from  smelter  gasee.*     May  17. 

12,229.  Kaiser.  Oxidising  nitrogen  by  means  of  electric 
discharges.     [Ger.  Appl.,  May  19,  1909.]*     May  18. 

12,510.  Valentin.  Preparation  and  dissolving  of  the 
silicates  of  sodium  and  potassium.  [Appl.  in  Spain,  May 
24.  1909.]*     May  23. 

12,855.     Harold  and  CotUe  (Mishn).     See  under  XVII. 


Complete  Specifications  Accepted. 

12.908  (1909).  Svedberg.  Production  of  colloidal  sols 
or  gels.     June  1. 

13,697  (1909).  Greenwood.  Manufacture  of  tubes, 
crucibles,  &c  of  magnesia.     June  1. 

18,816  (1909).  Boult  (Kritzer).  Lime  hydrating 
apparatus.     May  26. 

21,884  (1909).  Gill.  Manufacture  of  ferric  oxide. 
May  25. 

476  (1910).  Chem.  Werke  vorm.  Dr.  H.  Byk.  Treat 
ment  of  borates  containing  active  oxygen.     June  1. 

8093(1910).  Ges.  f.  Chem.  Industrie  in  Basel.  Manufac- 
ture of  oxalates.     May  25. 


VIII— GLASS  ;    CERAMICS. 

Complete  Specifications  Accepted. 

13,515(1909).   Cotton.     See  under  IX. 
2548   (1910).      Marks   (Player).     Production   of   sheet 
glass.     May  25. 

IX.— BUILDING  MATERIALS. 

Applications. 

12,177.  Siegmann.  Composition  for  building,  manufac 
turing,  &c*     May  17. 

12,525.  Ernst  and  Trachs!er.  Furnace  for  burninj 
cement,  &c.     (Swiss  Appl.,  May  26,  1909.]*     May  23. 

12,845.  Heuschkel.  Manufacture  of  artificial  marble 
May  26. 

Complete  Specifications  Accepted. 

13,515(1909).  Cotton.  Producing  heat  for  and  furnace 
for  firing  brick  and  pottery  kilns.     May  25. 

16,588  (1909).  Smith  and  Edwards.  Testing  cement 
and  like  materials.     May  25. 

17,002  (1909).  Boucherie.  Process  for  impregnatin 
wood.     June  1. 

3016  (1910).  Lessing.  Manufacture  of  cement  fro) 
blast  furnace  slag.     May  25. 


X.— METALS;    METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

12,138.    Newton    (Channing).      Smelting  pyritie  out 
May  17. 

12,214.   Hiorth.      Electric  induction  smelting  furnac: 
[Appl.  in  Norway,  May  22,  1909.]*     May  18. 

12,343.    Eveland.        Carburisation    of    iron    and    Stl 
May  19. 

(    12,492.  Matthews,  Strange,  and  Pirn.     Manufacture 
ingots  or  masses  of  steel  or  steel  alloy.     May  23. 

12,493.  Huntington.     Agglomerating  iron  or  otlici  0 
or  metalliferious  substances.     May  23. 

12.497.  Cowper-Coles.    Electrodeposition  of  zinc.   .May 

12.498.  Cowper-Coles.       Removal    of   scale    and   ox 
from  iron  and  steel.     May  23. 

12,570.  Campbell  and  Campbell.     Solder  for  aluminiu 
May  24. 
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13,000     Hurei     Magnetic    Co.,    Ltd.,    and    Lookwood. 

li. hi  |>I  ores  hiiiI   tlir  liki'.      May   '_'*. 

13,012.    Thompson    (Mix    unil    (irnrst).       Galvanising 
ahtminiun   and  ite  alloys.*     May  28. 

OOKPI   I.I  K    Sll.    1H.    VII. IN-.     An    KI'TKll. 

1909),       Martin.     Separation   of   ooraplez   ores. 

Julie    I 

9300  (1909).    Martin.     Separating  complex  ores  or  their 
concentrates.     June  1. 

11,843     1909).     Cowper-Coles.     Compound  anode  and 
cathode  bars  for  use  in  elootrodeposition  of  metals.    May  25. 

13,337  (1909).     Reid.     Separating  and  refining  metals. 

June  1. 

21,419    1I9091        Hodgkinson.     Carliurising    iron,    iron 
tUoya,  and  mild  steel.     June  1. 


XI.— ELECTRO-CHEMISTRY. 
Applications. 

13,229.  Kaiser.    See  under  VII. 

12,430.  Aktiebolaget  Elektromctall.  Regulating  the 
les  in  reverberatory  electric  furnaces.  [Appl.  in 
I,  May  21,  1909.]*     ".May  21. 

12,601.  Serpek.    Electrical  resistance  furnaces.*    .May  24. 

12,625.    Salom.       Manufacture    of    negative    plates    for 
batteries.*     May  24. 

Complete   SPECIFICATIONS   ACCEPTED. 

W  (1909).    Harden.    Electric  furnaces.     May  25. 
15(1909).   HeJfenstein.     Electric  furnaces.     Mav  25. 


XII.— FATS;    OILS;    WAXES. 


Applications. 


12,193.  Sanderson.     Sand  soap.     May  18. 

12.727.  Stewart  and  Chard.     Crushing  or  disintegrating 
feeds  or  beans  to  facilitate  extraction  of  oil.      Mav  25. 

12,808.  Sherman.    Extraction  of  a  saponaceous  matter. 
Kaj  26. 

5.  Harold  and  Cottee  (Mislin).     See  under  XVII. 

13.008.  Patent  Borax  Co.,  Ltd..  and  Bradford.     Soap.* 


May  28. 

Complete  Specifications  Accepted. 

11331  (1909).     Scheuermann.     Candles.     May  25. 
1  --"  (1910).      Altonaer  Margarinwerke   Mohr  und  Co. 
Sa    under  1. 


XIII. -PAINTS;    PIGMENTS;    VARNISHES; 

KESINS. 

Applications. 


12,426.     Mcister.  Lucius,  und   Briining. 
12,716,    Kubieek.     See  under  XXIII. 


See  under  IV. 


('..Mil  i  i ..  Si  Eomi  w  ions   v    kptxd. 
11,756  (1909)      r.iil.t.     Manilla*  inn-  uf  ultramarine* 

May  28 

12,480  ami  26,729  (1909).     Eokford.     Purifioa and 

treatment  oi  red  or  orange  lead  oi  lead  paste  ami  making 
paint  therefrom.    June  l. 

21,206  (1909).     Christian,     Anti-oorrosive,  anti-fouling 
oomponnd.    June  I. 


XIV— INDIA-RUBBER  ;    O.UTTA-PERCIIA. 

Application. 
13.027.  Johnson,     [ndiarabber  substitutes.     May  28. 

Complete  Specifications  Accepted. 

11,006  (1909).     Heuning  and  Wetter.     Flexible  clastic 
and  plastic  compositions.     June  I. 

13,570  (1909).    Kauteohukgee.     Sohon  und  Co.     Treat- 
ment  of  caoutchouc  and  the  like.     May  25. 

XV.— LEATHER;    BONE;    HORN;    GLUE. 

Applications. 

12.314.  Piggott.  Preparation  for  treating  leather.  May  19. 
12,855.  Han. 1.1  and  Cottee  (Mislin).    ,s\,  under  XVII. 

Ci.mci.etk  Specification   An  kpted. 
22,903  (1909).    Dickson.    Leather.     May  26. 

XVI.— SOILS;     FERTILIZERS. 

Application. 

12.844.  Heuschkel.     Manufacture  of  artificial   manure. 
May  20. 

XVII.— SUGARS ;    STARCHES;    GUMS. 

Application. 

12,855.  Harold  and  Cottee  (Mislin).    Production  of  milk 
sugar,  casein,  fat,  albumen,  and  phosphates.     May  2K. 

XVIII.— FERMENT ATK >N  IN DDSTBIES. 

Applications. 

12.237.    Skworzoff.        Manufacture    of    malt    extract.* 
May  18. 

12.581.  Schneible.    Brewing.*     May  24. 

12,8l>3.    Epstein.        Distillation    and    rectification    and 
utilising  the  residue  thereof.      May  2o. 

12.915.   Shears  and   others.     Manufacture  of   beer  and 
other  alcoholic  liquids.     May  27. 

12,917.   Whitaker.      Manufacture  of  porter  and   stout. 

May  27. 

12.993.  Hotblack.  and  Knld  and  Hotblack.  Ltd.     Pro- 
duction of  clear  beer  similar  to  non-deposit  beer.*  May  28. 
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PATENT  LIST. 


[June  15,  1810. 


XIX.— FOODS;      WATEK     PI  R11TOATION  ; 

SANITATION. 

Applications. 

12.157.  Zimmer.  Disinfectants  ami  emuleiona  baying 
disinfecting  properties.*    May  17. 

12,432.  Walhs,  and  Wallis,  Ltd.  Treatment  of  g<  I  m  of 
wheat  and  obtaining  a  preparation  for  incorporation  with 
Hour  and  meal.     Maj  21. 

12.H40.  Brown.  Purification  of  sewage  or  other  impure 
liquids.     May  23. 

12,947  and  12.948.  Henri.  Helbronner,  and  von 
Recklinghausen.  Apparatus  for  treating  liquids  with 
ultraviolet  rays.     May  27. 

12. '.149.  Henri,  Helbronner,  and  von  Recklinghausen. 
Sterilisation  of  water  liquids.     May  27. 

Complete  Specifications  Accepted. 

'  11,329  and  24,897  (1909).  Hayes.  Furnaces  for 
ying  refuse.     May  25. 

12,667  (1909).  Fieldhouse,  and  Oxychlorides  (1907).  Ltd. 
Purification  of  sewage  or  trade  waste  by  the  under- 
drainage  system.     June  1. 

18,429  (1909).  Welcome.  Deodorising  or  drying  night- 
soil  and  the  like.     June  1. 

20,737  (1909).  Lacombe.  Apparatus  for  purifying 
water.     May  25. 

20,819  (1909).  Maconochie  and  Vasey.  Nutritive  food. 
June  1. 

22,468  (1909).    Smith.     Wheat  meal.     June  1. 

1744  (1910).  Witte.  Producing  lecithin  in  milk,  cream, 
etc.,  in  the  process  of  butter  making.     May  25. 


XX.— ORGANIC     PRODUCTS ;      MEDICINAL    SUM- 
STANCES;     ESSENTIAL  OILS. 

Application. 

12,344.  Zimmermann  (Chom.  Fabr.  auf  Actien,  vorm. 
E,  Sohei  ing  |.  Manufacture  of  albumose  silver  compounds- 
[Addition  to  No.   1564  of  1909.]     May  19. 

Cohpi  BTE  Specification  Accepted. 

25.678  (1909).  Soft  on- Jones  (Quade).  Manufacture  of 
sodium  glycerophosphate  and  a  preparation  containing  it. 
June  I. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Applications. 

12,252.  Sury.  Colour  photography  on  paper  from  one 
plate.*     May  "l8. 

12,260.  Dawson.  Finlay,  and  Thames  Colour  Plate, 
Ltd.     Colour  photography.     May  18. 

XXII.— EXPLOSIVES,     MATCHES. 

Application. 

12,951.  Chamant.  Chlorated  and  perchlorated  gelatii 
explosives  for  mines,  quarries,  &c.*     May  27. 

X  X 1 II.— ANALYTICAL    PROCESSES. 

Application. 

12,715.  Kubicek.  Method  and  means  for  analysing  thj 
composition  of  colours.  [Austrian  Appl-,  May  25,  1909.]' 
May  25. 
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Presentation    of  an  Address 


to    His    Majesty    the  King. 


On  Wednesday,  June  22nd,  a  Deputation  of  the  Society,  consisting  of 
the  Righl  Hon.  Sir  Henry  E.  Roscoe,  F.R.S.,  First  President,  Prof .  R.  Meldola, 
F.R.S.,  Vice- President,  Mr.  Thomas  Tyrer,  Hon.  Treasurer.  .Air.  E.  Granl 
Hooper,  Vice-President,  Mr.  Walter  F.  Reid,  Vice-President,  and  Mr.  Charles 

i:.   Cresswell,  Secretary,   waited   upon   His  Majesty  The  King  at  St.  James' 
Palace  for  the  purpose  of  presenting  a  loval  address  {see  this  J.,  May  31    1910 
p.  603). 

Sir  Henry  Roscoe,  in  introducing  the  Deputation,  said  : — 

"  1  have  the  honour  to  introduce  to  Your  Majesty  a  Deputation  from  the 
Society  of  Chemical  Industry  and  to  present  to  Your  Majesty  a  loyal 
address. 

*  The  Society  has  for  its  object  the  union  of  Science  and  Practice.  It 
numbers  more  than  1.000  members  and  has  sections  not  only  in  the 
chief  cities  of  this  Kingdom,  but  in  Your  Majesty's  possessions 
beyond  the  seas  and  in  the  United  States  of  America,  and  exerts 
a  powerful  influence  on  the  progress  of  Industrial  Chemistry 
throughout  the  world." 

His  Majesty  in  reply,  said  : — 

"  I  thank  you  on  behalf  of  the  Queen  and  myself  for  the  loval  and  dutiful 
address  which  you  have  laid  before  me  to-day. 

"  It  is  a  consolation  to  me  in  this  time  of  sorrow  to  feel  that  mv  grief 
is  shared  by  my  subjects  in  all  parts  of  the  great  Empire  over  which 
I  have  been  called  to  reign,  and  to  know  that  the  character  and  aims 
of  my  beloved  father  were  appreciated  by  those  whose  prosperity 
and  welfare  were  ever  in  his  thoughts. 

'  You  may  be  assured  that  it  will  be  my  constant  endeavour  to  justifv 
the  confidence  which  von  repose  in  me,  to  follow  with  the  help  of 
Almighty  Cod.  in  my  father's  footsteps,  to  uphold  the  honour  of  our 
country,  and  to  labour,  so  far  as  in  me  lies,  for  the  prosperity  and 
progress  of  mv  people." 

Sir  Henry  Roscoe  then  kissed  hands,  and  presented  Prof.  R.  Meldola  and 
Mr    E.  Grant  Hooper. 

The  Deputation  then  retired. 
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MANN      NOTES  UN   THK  TESTING   OK  COAL  TAR  CREOSOTE.  iJune  30,  1910. 


Birmingham  Section. 

I    h,ld   at    Birmingham    Onivertity   on    Thursday, 
,  April  nth.   1010. 


DR.  T.  SlATER  1'RIcE  IN  THE  111  VII!. 


OF    COAL    TAR 


NOTES    ON    THE    TESTING 
CREOSOTE 

BY   J.    l.    MASS. 

sidering  the  importance  of  coal  tar  creosote  and  the 

„o  industry  generally  one  is  surprised  to  nnd  so 
little  information'  in  technical  or  scientific  journals 
bearing  upon  this  subject*  The  pages  of  our  own  Journal 
contain  ven  huh-  information  on  this  particular  product. 
Its  importance  to  the  tar  distiller  may  be  gauged  from  the 
fa.t  that,  next  to  pitch,  it  is  by  far  the  largest  of  his  crude 
products.  1  estimate  that  the  annual  production  in  Great 
Britain  from  gas  works  tars  alone  is  about  twenty-five 
million  gallons.  To  this  may  be  added  the  amount  distilled 
from  coke  oven  tars  which  probably  reaches  another 
ten  million  gaUons.  I  do  not  anticipate  that  the  above 
figures  will  be  increased  in  the  near  future,  but  probably 
Kduoed  owing  to  the  amount  of  tar  and  tar  preparations 
likelv  to  be  absorbed  for  road  making. 

Recent  tests  in  the  United  States  of  the  merits  of  differ- 
ent wood  preservatives  and  methods  of  application 
I  instituted  I  believe  by  the  Bureau  of  Forestry  I  Inn  .placed 
tar  creosote  in  the  first  rank.  The  result  of  this  has 
been  to  give  a  welcome  demand  for  the  article,  the  oil 
being  shipped  in  bulk  to  the  States,  the  individual  cargoes 
reaching,  in  some  instances,  to  nearly  one-and-a-half 
million  gallons  (about  7,500  tons).  A  considerable 
quantity  is  also  exported  in  barrels  to  Northern  Europe, 
Russia," South  America,  South  Africa  and  New  Zealand 
At  one  time  Germany  did  import,  but  with  the  general 
adoption  of  coke  oven  recovery  plants  the  Germans 
now  not  only  supply  their  own  requirements,  but  even 
export.  However,  it  is  interesting  to  know  that  "  English 
coal  tar  creosote  holds  its  own.  Our  own  railway  companies 
consume  a  large  quantity  for  treatment  of  sleepers,  etc 
and  to  this  must  be  added  that  used  for  treating  telegraph 
and  telephone  poles,  for  fuel  oil,  disinfectants  and  a 
variety  of  other  purposes.  J 

\lthough  the  price  of  the  article  is  only  reckoned  in 
pence  per  gallon  and  the  market  fluctuations  by  sixteenths 
of  a  penny  per  gaUon.  buyers  and  users  are  very  insistent, 
and  rightly  so,  upon  the  quality  conforming  to  certain 
defined  specifications.  Table  I.  represents  an  abstract 
of  six  specifications  taken  at  random.  Where  the 
maximum  amount  of  water  is  not  fixed,  up  to  3  per  cent. 
is  generally  accepted.  It  will  be  noticed  that  these 
specifications,  though  varying  in  text  really  bear  upon 
the  following  points:—  (1)  Water;  (2)  Phenols;  (3) 
Naphthalene;  U)  Heavy  coal  tar  oils.  As  will  be  seen,  these 
rxunts  are -overiied  bv  clauses  defining:— (1)  The  maximum 
percentage  of  water  allowed  ;  (2)  The  minimum  percentage 
Of  phenolic  bodies  to  be  present;  (3)  The  temperature 
at  which  the  oil  shall  remain  liquid  (or  fail  to  deposit 
naphthalene)  or  the  maximum  amount  of  napthalene 
to  be  present  at  a  given  temperature,  generally  15-5  '  ,  : 
The  specific  gravity  and  the  maximum  amount  of 
distillate  to  be  given  "  some  stated  temperature. 

To  decide  these  point-  the  chemist  resorts  to  the  follow- 
ing operations ; —  ,  ,       „ 

1 1  Water.  Distillation  of  a  measured  quantity  'usually 
100  c.c.)  in  a  retort  until  no  more  water  i-  given  off. 
The  distillate  i-  collected  in  a  small  graduated  .Winder 
to  which  has  previously  been  introduced  a  few  c.c. 
of   coal   tar   naphtha,   the   latter   keeps   in    solution   any 

•Since  writing  these  notes  an  interesting  reprint  i  a  \1».. 
presented  by  W.  P.  Bberfersee,  Bureau  ol  Forestry.  Manila.  Philip- 
pines, to  the  U.S.  Forest  Service,  has  appeared  in  the  pages  of  the 
chemical  Trades  Journal. 


naphthalene    that    may   have   come   over   and   enables  a 
clear  reading  to  be  obtained. 

(2)  Phenolic  bodies. — The  total  distillate  obtained 
up  to  31  ">  (  .  is  washed,  by  heating  and  agitating  with 
three  successive  quantities  (30.  20  and  20  c.c.  respectively) 
of  sodium  hydroxide  solution  of  sp.  gr.  1-200.  The  total 
solution  of  the  phenols  thus  obtained  is  washed  with  and 
separated  from  a  small  quantity  of  ether  to  remove 
any  traces  of  neutral  oils  that  may  be  present,  then  gentij 
w armed  on  water  bath  to  drive  off  remaining  traces  ..( 
ether,  cooled  and  rendered  slightly  acid  with  dilute 
sulphuric  acid,  1  :  3.  The  acidified  solution  is  transferred 
to  a  graduated  cylinder  and  after  allowing  time  for  settling 
the  percentage  of  phenolic  bodies  is  read  off.  Should 
the  percentage  of  anhydrous  phenols  be  required,  the 
phenols  obtained  as  above  are  separated  from  the  sodium 
sulphate  solution,  run  into  a  small  tared  retort,  the  water 
distilled  off  and  the  anhydrous  residue  weighed  in  the 
retort. 

(3)  Xaphthalene  percentage  or  liquidity  (or  depositing) 
point. — This  point  is  not  always  easy  to  settle.  In  cases 
where  the  specification  states  "  That  the  oil  shall  give  no 
deposit"  at  somegiventemperature(seetableI.),  the  usual 
method  is  to  cool  the  previously  liquified  oil  to  the  tempera- 
ture specified  and  maintain  it  at  that  temperature  for  twe 
hours.  Should  no  signs  of  crystallisation  appear,  it  i- 
assumed  that  the  oil  passes  the  specification  requirement! 
but  I  have  often  come  across  samples  which  have  given  a 
negative  result  on  first  examination  or  perhaps  at  seven 
subsequent  examinations  and  a  positive  result  later  01 
via  versa.  It  is  highly  conceivable  th.t  many  factor) 
may  interfere  with  the  crystallisation  of  a  body  lik< 
naphthalene  from  such  a  complex  mixture  as  coal  tai 
creosote. 

Where  the  specification  stipulates  the  maximum  o 
minimum  percentage  of  naphthalene  to  be  present  at  15-5"  (.' 
the  recognised  method  to  ascertain  this  percentage  i 
perhaps  more  definite,  but  the  results  obtained,  even  b; 
the  same  worker,  are  by  no  means  concordant ;  further 
more,  the  operation  is  both  tedious  and  unpleasant.  1 
is  as  follows  : — A  quantity  of  the  sample  conveniently  on 
hundred  grammes  is  cooled  to  and  kept  at  a  temperatui 
of  10°  to  15-5°  C.  for  twelve  hours  to  effect  crystallisatioi 
The  mass  is  then  stirred  for  the  space  of  two  hours  an 
kept  at  constant  temperature  at  15-5°  C.  during  that  turn 
It  is  then  turned  out  on  to  a  linen  filter  cloth,  allow. 
to  drain  for  a  few  minutes,  roughly  squeezed  by  the  han 
and  lastly  pressed  in  a  hydraulic  or  screw  press  betwee 
folds  of  absorbent  paper  (but  still  in  the  filter  clotl 
until  it  ceases  to  lose  weight.  The  pressed  mass  is  finall 
removed  from  the  filter  cloth  and  weighed. 

The  difficulties  in  the  way  of  conducting  such  an  open 
tion.  especially  during  the  summer  months,  will  be  readil 
understood.  Probably  due  to  the  manner  in  whic 
crystallisation  takes  place,  the  filtering  is  sometimes 
very  tedious  operation.  It  is  obviously  essential  tht 
unt'il  all  oil  has  been  expressed  from  the  filtered  pa 
that  the  temperature  of  15-5°  C.  should  be  maintainc 
Further,  I  have  found  that  the  temperature  at  which  tl 
oil  is  kept  during  the  twelve  hours,  ranging  as  it  may  fr«. 
10°  to  15-5°  C.  seriously  affects  the  results  obtaine 
This  will  be  seen  on  reference  to  Table  II. 

Altogether,  this  method  is  highly  unsatisfactory ;  a  mo 
rational,  and  certainly  a  more  expeditious,  will  tberef. 
be  suggested  by   me. 

(4)  Henry  coeil  tar  oils. — The  specific  gravity  is  taken  I 
anv  of  the  recognised  methods,  a  standardised  hydromt  ■' 
being  the  instrument  usually  adopted. 

With  regard  to  distillation,  in  some  specification!  ' 
method  and  conditions  are  precisely  stated;  the  - 
of  retort  or  flask,  position  of  bulb  of  thermometer,  i 
of  distillation,  etc.,  all  being  expressly  laid  down,  tall 
others  there  is  an  irritating  vagueness,  much  to  he  .1.  | 
cated,  when  it  is  taken  into  consideration  that 

,i     reosote  will  [five  a  variation  of  5  per  cent.  

in  the  distillate  obtained  at  315°  C,  .cording  as 
is  distilled  in  a  flask  with  the  bulb  of  thermometer  in  I 
with  the  side  tube  or  distilled  in  a   retort    with   the  bi- 
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..i  ritarmometei  wholly  immersed  in  the  liquid,     Xet  i»itli 
these  methoda  are  adopted  bj  buyers' chemists.     It  would 
-impjdv  matters  considerably   if  the  details  <•(  distillation 
i   all  times  given  concisely.     I  have  known  differ- 
ences to  arias  which   might   have   been  accompanied  by 
snout  consequences  from  n  linancial  point  of  view  i" 
.no  ..r  other  "I  the  parties  t<,  the  transaction  had  it  not  been 
ined    that    the   respective   chemists   were    working 
mii  entirely  different  lines. 

in,'  \   : 1 1 -  past  I  have  worked  on  and  used  a  method 

(of   tin'   approximate   determination    of    the    amount    oi 

naphthalene   present   at    15-5   C,   which  appears  to   give 

tisfactory    results.      The  method  is  based  upon  the 

nation  of  the  rise  in  temperature  due  to  the  latent 

litigation  of  bodies  contained  in  the  distillate. 

\i  lir-t  [thought  it  possible  to  make  the  determination  on  a 

-mull  part  of  the  distillate  obtained  in  clause  4,  that  is  to 

distillate  yielded  at  315   (.'.  using  an  aliquot  part  of 

mainder    for    the    determination    of    phenols,    and 

save    a    distillation,    but    although    the    method 

fairly  well  when  dealing  with  light  creosotes  (which 

illy   distilled    all   over    below    315°  C.)   it    was    not 

tpplicable   t"  creosotes  containing  a   large   percentage  of 

ids,    the    results    being     much    higher   than    the 

.i.tual.     For   the   purpose   "I    this   determination   it    was 

-arv  to  carry  tin-  distillation  further. 


FIG    1 


Z_ 


- 


W 


.3 
-  C 


^ 


pparatus  used  for  determining  the  "latent  heat 

is  show  n  in  figure  1.      It  consists  of  an  inner  tube, 

I  cms.   by     1-5   cms.)   provided   with  a  cork   through 

-    a    thermometer,    preferably    calibrate,  1     in 

he  zero  mark  being  about  5  cms.  from  the  bulb. 

is  fitted  concentrically  into  tube  B(18-5  cms.  by 

bj    means   of   perforated   cork,  this  cork  also 

ames  a  thermometer  ;    the  space  between  A  "and  B  acts 


as  an  air  jacket.    Tub,    Bi    fitted  into    i     el  C  which  may 

oj  any  eonvi  nuni    size,   the  latt»  i 
jacket.    Bis  carried  bj  passing  through  a  di  i  ol  n I,  1). 

rong  clash,'  band  i     lippi  d  ■•■       B 
I)  to  prevent  D  rising  when  immersed  in  water  containi       . 
('.     Disc  l>  requires  to  I"    clamped  to  rim  oi  (and  also 

carries  a    t  hi  '  in,  .meter.       ('   I-    provided    With   a    Jtjl 

The  test  is  ma, I,   a-  follows  :— A  portion  of  the  sample, 

ibonl  r>ii  e.c,  i-  distillcl  ti a  small  retort  practically 

to  dryness,   or   until   incipient    decomposition   oi    residue 

observed,  the  collected  di  ullat.  i  warmed  until  wholly 
fluid  and  then  well  mixed.  The  small  tube  a  is  removed 
from  the  apparatus  and  filled  about  two-thirds  with  the 
distillate,  and  gradually  cooled  being  gi  ml  tirred  mean- 
while with  ther meter,   until  thi    formation  of     tvstals 

i  a  uses  the  contents ,, i  tube  to  l, ecu  me  opaque,  the  I'  ni, 
tnre  being  noted.     The  temperature  ol  the  water  ja 
< ',  and  air  bath,  B,is  then  regulated  so  a-  t,,  be  two  or  tluvc 
degrees  lower  than   the  opacity    point   just   noted.     The 

contents  of   A  an-   remelted   and   again  led   gradually 

to  opacity,  any  moisture  is  rapidly  rem, .veil  from  out 
"i  A  and  the  tube  passed  through  perforated  cock  into  B, 
the  thermometer  in  A  being  adjusted  so  as  to  be  quite 
central  and  about  2  cms.  from  bottom  of  tube.  The 
temperature  will  be  noticed  to  slowly  rise,  afterwards 
rema  in  constant  for  from  onehali  to  one  minute,  finally 
falling — the  maximum  temperature  obtained  is  taken  as 
the  latent  beat  point. 

FIG    2 
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The  curve,  figure  2,  was  obtained  in  the  first  install  >   by 
elding    weighed    quantities    of    naphthalene    to    various 
samples    of    the    creosote    naphthalene-free     at    15",     C. 
The  ordinates  giving  the  "  latent  heat  point  "   in 
centigrade,  and  the  abscissGB  the  ]  Jene. 

since  then  I  have  examined  many  samples  and  checked 
the  naphthalene  figure,  to  be  obtained  from  the  curve 
by  taking  the  latent  heat  point  against  thi  method  given 
in    clause    3,    using    very     gl  rations    which    would 

•    the    process    practically    impossible    as    n 
method,    and    have    obtained    very    concordant    results. 

Tables  II.  and  III.  will  give  variation  in 

suits    obtained     bj     the    present     recognised     method, 
and  of  the  aci  uracy  of  tl  od.     The  same 

creosote  was  used  in  all  the  testa  referred  to  in  the-e 
two  tables. 

The  results  that  I  have  obtained,  and  the  time  saved  by 
using   it.   especially   when   dealing   with   salty   creosotes, 
warrant.    I    think,    the    publication    of    this    method.     If 
.ther  workers  obtain  satisfactory  results  with  it  coal 
creosote  might  be  valued,  so  far  a-  naphthalene  is  concerned. 
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OS   its   "latent   heat   point"   in  the  same  way  as  crude 
carbolic  acid  is  valued  on  its  "  crystallising  point." 


Tab  if.  II.  {recognised  method.) 


Min  imim  temperature  ob- 
I    during  12    hours 

n    

v 


Table  III.  [suggested  method.) 

lagrade. 

1 

2 

3 

4 

Temperature — water  jacket 

air  bath 

"  Latent  heat  point  "  

20-2     1      21-0 
19-0           19-0 
19-0           19-0 
26-5           26-5 

21-4            20-6 
19-0            19-0 
19-0            19-0 
26-2            26-3 

Discussion. 

The  Chaikman"  s  iid  the  apparatus  used  to  determine 
the  "  latent  heat  point  "  was  apparently  an  adapt  tion 
of  Beckmann's  freezing  point  apparatus.  He  was  not 
quite  certain  whether  the  term  "  latent  heat  point  "  was 
a  suitable  one  and  he  wondered  whether  the  author 
could  find  a  better  name. 

Dr.  R.  S.  Morreix  wished  to  know  if  the  amount  of 
naphthalene  crystallising  out  depended  on  the  nature  and 
amount  of  the  phenolic  bodies  present.  He  would  be 
glad  to  heir  if  Mr.  Mann  had  been  able  to  indicate  the 
cause  of  the  darkening  of  creosote  in  the  air  and  to  suggest 
a  remedy. 

Mr.  Collis  said  with  regard  to  the  latent  point  of 
creosote,  that  the  amount  of  naphthalene  crystallising  out 
would  probably  vary  with  the  different  oils,  and  again, 
with  the  different  temperatures.  It  seemed  to  him  that, 
if  creosotes  were  obtained  from  a  number  of  sources, 
the  results  would  not  be  concordant. 

Mr.  Warses  confirmed  from  his  own  experience  the 
results  as  stated  by  .Mr.  Mann.  Some  years  ago  he  had 
worked  with  him,  and  thev  were  exceedingly  concordant. 
The  results  obtained  with  different  creosotes  containing 
the  same  percentage  of  naphthalene  were  almost  identical. 
H  the  temperature  of  60"  F.  were  used  in  the  air  bath 
and  water  bath  instead  of  using  the  opacity  temperature, 
a  slight  difference  was  found  in  those  samples 
which  contained  a  large  percentage  of  naphthalene,  and 
a  large  difference  in  those  which  contained  a  small  per- 
centage of  naphthalene.  He  thought  that  so  long  as  the 
worker  took  adequate  precautions,  used  the  same  amount 
of  creosote  in  the  tube,  and  adhered  to  the  method  of 
keeping  the  air  and  water  baths  at  a  previously  arranged 
standard  temperature,  the  results  would  be  commercially 
correct.  When  one  considered  the  length  of  time  that 
the  other  and  more  general  process  took,  the  trouble 
of  scraping  from  the  linen  the  creosote  salts,  (and,  unless 
extraordinary  precautions  were  taken  the  method  became 
inaccurate)  he  thought  the  new  method  would  find  favour 
because,  with  little  trouble,  one  could  obtain  accuracy 
to  within  a  few  per  cent.  If  one  used  tin-  pressure 
method,  adopting  elaborate  precautions,  filtering  through  a 
jacketed  funnel,  keeping  the  water  at  15°  C,  and  using 
small  quantities,  so  that  one  could  press  rapidly,  results 
were  obtained  quite  comparative  with  the  amount  of 
naphthalene  added,  and  with  this  test.  He  hoped  coal 
tar  distillers  would  adopt  the  method  described  rather 
than  that  of  cooling  and  pressure. 


Mr.  F.  H.  Alcock  asked  to  what  the  efficacy  of  creosote 
as  a  preservative  was  due.  Apparently  from  the  specifi- 
cations read  there  was  not  much  phenol  or  naphthalene 
required.  He  suggested  that  shaking  up  the  material 
with  alkali  would  take  out  the  phenolic  bodies.  Naph- 
thalene was  not  soluble  in  water,  but  would  be  soluble  in 
ether.  Phenols  would  be  soluble  in  alkaline  bodies, 
but  naphthalene  would  not.  It  occurred  to  him  that 
some  such  system  of  analysis  would  serve  for  an  examina- 
tion of  creosote.  With  regard  to  the  troublesome  system 
of  removing  the  refrigerated  bodies  by  pressure,  the  process 
of  scraping  the  linen  to  remove  the  precipitates  might  be 
obviated  by  using  some  solvent,  such  as  ether,  benzene, 
chloroform,  and  the  like. 

Mr.  P.  L.  WuiTEHOUSE  urged  that  a  simple  and  easy 
method  for  the  determination  of  naphthalene  was  much 
to  be  desired.  He  would  like  to  know  what  standard 
Mr.  Mann  adopted.  He  evidently  took  creosote  free  from 
naphthalene  at  15°  C.  and  standardised  by  adding 
naphthalene  to  tint  creosote.  H  the  results  were  based 
upon  that  the  total  naphthalene  would  not  be  given, 
because  creosote  at  15°  C.  was  not  free  from  naphthalene. 
Creosote  as  a  rule  had  no  distinct  scientific  characters 
assigned  to  it.  Often  there  was  no  test  required  or  onh 
simple  ones.  It  was  only  in  cases  where  definite  tests  were 
required  that  this  method  would  be  useful.  Creosote 
was  used  for  such  a  variety  of  purposes,  that  every  buv< : 
had  to  make  his  own  specification,  based  on  the  qualitie- 
most  useful  to  him.  He  would  like  to  know  a  simple 
method  by  which  to  get  out  the  phenols.  Some  simpli 
method  was  desired  for  determining  the  "  acid "  oi 
"  total  phenol  "  value  of  the  creosote.  It  was  timi 
some  definite  tests  were  made  for  such  things  as  creosot< 
and  tar.  and  it  would  be  beneficial  if  definite  rules  coulc 
be  laid  down  for  carrying  out  the  work. 

Mr.  Mann  in  reply  said  he  would  gladly  welcomi 
any  suggestion  for  a  better  term  than  "  latent  heat  point,' 
but  the  difficulty  was  to  get  a  name  sufficiently  explanatory 
In  reply  to  Dr.  Morrell  he  said  that  he  knew  of  no  mean 
by  which  the  darkening  could  be  prevented.  As  t 
whether  the  results  obtained  were  influenced  by  th 
amount  of  phenolic  bodies,  he  would  emphasise  that  th 
naphthalene  point  did  not  represent  the  total  naphthalen 
present  in  the  oil,  but  the  amount  not  in  solution.  A 
to  the  relation  between  phenolic  bodies  and  naphthalen 
in  solution,  one  could  roughly  estimate  that  an  oil  contaii 
in?  say,  30  per  cent,  of  phenols  would  throw  oul  abm 
30  per  cent,  of  naphthalene  when  these  phenols  »n 
removed,  in  other  words  each  per  cent,  of  tar  acids  in  tl 
oil  enabled  it  to  carry  an  equal  quantity  of  naphthalei 
and  remain  a  clear  solution. 

The  methods  of  testing  quoted  in  the  early  part  of  tl 
paper  were  taken  from  standard  specifications.      He  hi 
used  the  new  method  with  creosotes  obtained  from  Mai 
Chester,  Yorkshire  and  Birmingham  districts  respective! 
and    the    results    were    fairly    concordant.     As    he     hi 
mentioned  before,  it  was  the  naphthalene  not  in  solutii 
that    was    determined    approximately,    and    it    was   th 
naphthalene    that   was    controlled    by    the   Bpeciftcatioi 
Most  of  the  creosote  shipped  to  the  United  States  was  u» 
by  the  railway  corporations  for  the  preservation  of  sleep' 
The  preservative  qualities  of  the  various  constituents  wf 
ably  discussed  in  a  paper  read  at   the  Institute  of  Ci' 
Engineers  some  years  ago  by  S.  B.  Boulton.  than  win 
there  was  no  better  authority  on  the  subject.     Naplil  halei 
apart   from  any  preservative  property  it   possessed,  acl 
beneficially  in   filling   the   pores  of  the  timber,  althmi 
it    was   probable   that    the   heavy   liquid   bodies  had  t 
greater    preservative    effect. 

The  tar  acids  were  removed   by  washing  out  with 
alkaline  solution.     His  experience  was  not  similar  to  tl 
of  Mr.    Whitehouse,   who  seemed  to  think   that  en 

I  ii  mght  on  easy  conditions  in  a  free  and  easy  »'" 
he  found  that  when  contracts  were  given  hard  and  f 
rules  were  imposed  as  to  quality  and  the  buyer  in«i*' 
that  the  creosote  must  be  delivered  in  accordance  with 
specification. 
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Various  buyers  specifications  /or  Coal  Tor  Creosote. 


.11.     kT.Hlll  . 

Phenolic  bodies. 

Mat.r. 

Nipl  thulene. 

Te.  1 

• 

1026— 1045 

it  88  1 

■ 
minimum 

not 
stated 

30%  at  15-6' C. 

maximum 

i    ■ 

4%  max.  at                        170°  0 

1   twees     170 

between     210 

26/80%  above                    870*  C. 

1 

1 

10SS— 1085 

at    |I 

1050—1080 
at  15-5T. 

minimum 

8% 
minimum 

ii.  .1 

state  il 

•JO 

maximum 

toclvi  il . 
di  posit  nt  4-6'C. 

to  (jive  no 
deposit  at  if  c. 

38"  C. 

not 

I..  Iw.iii  22-6%  ;iml 

27-5%  teeldne  il 

- 

not  below  1010 
»t  38"  C. 

maximum 

not 

stated 

25%  at  15-5'C. 
maxiniuin 

40%  min.  between  206/286'  C. 
minimum  20%  Residue  270°  C. 

' 

1060 
at  IS-i    1 

Hi".. 
minimum 

not 

stated 

to  give  no 
depoelfat  i5-5°(!. 



u>  distil  mostly  above  210°  C. 

/ 

n.it  Mow 
1016  at  60°  C. 

(to/ 
minimum 

not 
stated 

25%  at  15-5°  C. 
maximum 

40°  C. 

not  stated. 

KkI!  Ml' 

In  the  discussion  on  "The  Corrosion  of  Industrial 
Ironwork"  (this  J.,  June  15,  1910.  p.  659),  Mr.  John  C. 
Mann  was  one  of  the  speakers,  in.t  Mr.  E.  A.  Mann,  as 
printed. 


London  Section. 


hid  at  Burlington   House  on  Monday,  May  2nd, 
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MR.  W.  P.  KEID  IN  TUE  CHAIR. 


THE   CRYSTALLINE    PRODUCTS   OP  THE 
HYDRATION    OP   PORTLAND   CEMENT. 

.1      RKUl,    H.A..    F.I.C. 

It  has  been  known  for  some  time  that  certain  crystalline 

products  are  formed  during  the  hydration  of  Portland 

cement,    and    various    researches    have    been    published 

bearing  on  the  subject,  amongst   which  I  may  mention 

those  of  Le  Chatelier  and  Candlot.     It  has  been  maintained 

by  some  that  the  setting  of  cement  is  entireh  due  to  the 

formation  of  such  crystals,  while  others  favour  a  colloidal 

more  especially  for  the  hardening  process  which 

fallows,  bnt  is  continuous  with  the  setting.     It  is  not   my 

>  discuss  these  various  theories,  but  to  describe 

suits  of  my  own  in  the  hope  that  they  may  be  of 

there  who  an'  interested  in  the  subject. 


Fio.  1.     x4.»>. 


is  formed  on  the  moist  surface  which  protects  the  interior 
mass  more  or  less  completely  from  the  action  of  the  air. 
Such  a  pat  of  cement,  however,  is  not  convenient  for  the 
study  of  the  crystalline  products  of  hydration,  becftUB 
ihe  close  proximity  of  the  grains  of  cement,  which  d 
not  allow  sufficient  room  for  the  formation  of  large  crystals, 
and  also  from  the  difficulty  which  appearsto  exist  in  cutting 
satisfactory  sections  in  which  one  can  assume  that  there 
has  been  no  action  of  the  cementing  and  mounting  mi 


When  Portland  cement  is  gauged  with  water,  lim 
''■■■   ^.liit'icm  and  a  layer  or  skin  of  calcium  carbonate 


M)  method  is  to  prepare  a  microscope  slide  of  the 
ground  cement  using  water  or  lime  water  as  a  medium, 
and  ringing  the  preparation  with  paraffin  wax  or  some 
inert  cement.  In  this  way  the  process  of  hydration  can 
be  kept  under  observation  for  any  desip  of  time. 

It  isoutof  contact  with  the  air,  a  condition  which  obtains 
m  the  ordinary  setting  of  cement.  The  proportion  of 
water  can  be  reduced  to  that  which  is  used  in  laying  a 
.it  concrete,  so  that  such  a  microscopic  preparation 
-liould  give  some  idea  of  what  actually  takes  place  during 
the  early  stages  of  hydration  of  Portland  cement. 

As  the  result  of  the  examination  of  many  samples 
of  cement,  there  appear  to   be  two  disl  I 

.  i  vstals    which    accompany    the 

t.  tracalcic  aluminate,  the  other  calcium  Bulpho-aluminate, 
Cements  can  be  obtained  showing,  eithei 
andinsome  samples  both  i  rystaJJin 
In  addition  to  these,  large  irregular  i  :v-i  df 
livdrate  are  formed  at  ti  later  period. 

As  stated  by  Le  Chatelier.  of  the  forms  of  hydrated 
calcium  aluminate  which  exist,  those  only  i 
sidered,  in  connection  with  the  set  of  cement,  which 
are  permanent  in  prt  sence  of  excess  of  lime  water.  The 
only  one  thus  permanent  is  the  tetracaine  aluminate, 
I.,  'which  Le  Chatelier  gives  the  formula  Al,0,.4CaO, 
liH.,0.  It  was  obtained  by  him  in  the  form  of  spherical 
aggregates  of  long  needles  or  in   compact    spherolites. 
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Ii»  my  own  method  o{  {Heparins  this  salt  I  prefer  to  use 

i  dominate,  prepared  in  the  wet  way.  by  dissolving 
ahiminium  u  lotion,  M  in  this  way  one  run 

e  an  abominate  bee  from  carbonate.  Ob  preciprtat- 
dilote  solution  of  this  with  a  clear,  hot  solution  of 

.  hydroxide  in  excess,  one  obtains  on  cooling 
crystals  which  vary  in  form,  according  to  the  proportion 
of  alomioate,  from  those  obtained  by  I.  Chatelier  to 
r-  golar  hexagonal  platen,  such  as  arc  formed  during  the 

rotary  cement. 


Pie. 


1  shows  the  precipitated  aluminate  of  lime.  Fig. 

These  crystals 


hydration  product  of  rotary  cement, 
twin  readily  through  the  centre  of  two  opposite  sides  of 


Fig.  3.     x  )"". 

the  hexagon  forming  complex  star-shaped  aggregates. 
They  are  insoluble  in  concentrated  solutions  of  cane  sugar 
while  the  lime  crystals,  which  also  appear  in  cement 
are  soluble.  So  far  as  optical  properties  are  concerned 
the  natural  and  precipitated  hexagonal  plates  appear  to 
be  identical. 

Of  the  sulpho-aluminate  set  there  are  two  varieties  ; 

one  the  set  which  is  induced  by  added  gypsum  and  the 

iiat  which  occurs  in  ce'ments  made  in  the  old  bottle- 

I   kilns    in  which  it    is  produced,  in  part  at  least, 

by   'lie  presence  of  the  alkali  sulphates  and  aluminates 

which   these   cements   often   contain.     Fig.   3   shows  the 

crystals  from  a  rotary  cement  which  has  been  slowed  by 

Fig.   4  shows  a   sulpho-aluminate    formed    by 

.on  of  alkali  sulphate.      In  this  case  the  needle- 

sha|>ed  crystals  are  much  finer  and  more  felted  together. 

Fi».  5  is  a  precipitated  sulpho-aluminate  of   lime  of  the 

composition  given  byCandlot,  ALOj.SCaO.SCaSO^OHjO. 


Pis    t.     x400. 


Pig.  0  shows  one  of  the  large  lime  crystals  which  form 

opic  preparations  as  I  have  described. 

They    ^re   optically   identical    with    the   crystal.-   from   a 


gauged  cement  which  has  been  kept  under  water  when 
every  precaution  has  been  taken  to  exclude  carbon 
dioxide.      These  crystals  are  easily  detached  and  obtained 


' 


in  a  sufficiently  pure   state   to   be   identified  as  calcium 
hydroxide. 

The  microscopic  preparations  when  kept  for  many  months 
gradually  become  opaque  and  dry  up  by  absorption  of 
water.     If  the  slide  be  then  cleared  with  paraffin  oil  the 


Fig.  6.     x  250. 

colloidal  structure  described  by  Michaelis  becomes 
evident  :  the  lime  crystals  are  not  easily  recognised, 
but   the  hexagonal  aluminate  remains  in  evidence. 

Discussion. 

Mr.  B.  Blount  asked  how  the  crystals  were 
obtained ;  was  the  cement  in  its  powdered 
state  enclosed  in  a  little  cell  ?  A  m  >tter  which 
presented  to  him  very  great  difficulty  was  to  cut 
a  section  from  a  piece  of  set  cement  and  from  that  to  decide 
what  particular  compounds  were  there.  That  task  had 
baffled  his  own  efforts  and  those  of  other  petrographical 
people  ;  in  fact,  he  believed,  it  had  never  been  done 
in  a  fully  satisfactory  manner. 

The  Chairman  said  it  was  by  grappling  with  the  question 
in  a  scientific  manner,  as  Sir.  Read  had  done,  that  real 
light  was  thrown  on  the  actual  processes  which  went  >n  in 
hardened  hydraulic  cement.  There  was  certainly  great 
difficulty,  as  Mr.  Blount  had  said,  in  cutting  sections  : 
but  the  chief  objection  had  been  that  people  would  use 
water  and  emery  to  grind  the  sections,  which  was  of  ne 
use  :  !>ecause  the  water  dissolved  a  great  deal  more  than 
was  abraded  by  the  grinding.  Using  ordinary  distilled 
petroleum,  he  found  no  difficulty  in  making  sections. 

Mr.  Head  said    the   cement    was    put    on  a  slide,  and 
rystallised  in  that   way  with  wax  round  it. 
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MtiliH<i  held  nt  Burlington  House,  on  Monday 

191" 


int.    i.   i.i.wkow  i im  II    in    Tin:  I  n  mi:. 


Till:    FIRS1     SYNTHESIS    OF    ETHYL    ALCOHOL. 

UN       K.      Ml. I    \.     I  .B.3. 

In  ili  i  an  inquiry  into  the  history   of  organic 

synthesis    preparatory    to    the    publication    of    my    I k 

on  this  subject  in  190  I*  I  came  to  the  conclusion  that  with 

to  the  first  synthesis  "I  a  \  ital  produi  t  our  country- 
man, Henrj  Hennell,  was  in  precisely  the  same  position, 
mi  fur  as  concerned  the  artificial  production  of  alcohol,  a: 
was  W6hler  with  respect  to  the  synthesis  of  una.  whi  h 
was  accomplished  in  the  same  year,  1828.     This  conclu  ion 

ted  in  mj  addri  as  to  section  B  of  the  British  Associ- 
ation at  Ipswich  in  I895.t  and  was  repeated  in  the  intro- 
ductory chapter  to  the  book  above  referred  to.  The  con- 
clusion al  which  1  had  arrived  after  a  quite  impartial 
and  independent  examination  of  the  original  papers  i>\ 
.■'  Hennell  was  by  no  means  new  ;  it  was  simply 
an  Independent  confirmation  of  views  proclaimed  at  a 
mnch  earlier  period  by  such  authorities  as  ( nevreul,  \\  urtz, 
KhUng,  Roscoe  and  Schorlemmer,  Henry  Watts,  &c. 
The  reopening  of  the  question  of  Hennell's  claim  called 
forth  in  1899  a  counterclaim  by  the  late  illustrious  French 
chemist.  Berthelot4  from  which  has  arisen  a  polemical 
uaaion,  the  latest  contribution  to  which  is  by  M.  K. 
Jnngfleisch,  the  distinguished  Professor  in  the  College  de 
France,  who,  in  a  remarkably  lucid  paper,  argues  the  case 
fur  M.  Bertliel.it  both  with  great  bIuII  and  with  scientific 
moderation.^ 

Disputes  about  priority  with  respect  to  scientific  dis- 
■  over]  are,  as  a  rule,  unsatisfactory.  I  should  no!  have 
ventured  into  the  arena  of  polemics  on  the  present  occasion 
not  that  the  eminence  of  M.  Jungfleisch  and  the 
.» Iii lit v  with  which  lie  attacks  my  conclusions,  arc  such  as  to 
randei  Ins  own  deliberate  verdict  worth}  of  the  most 
serious  and  respectful  consideration.  With  every  desire 
full  weight  to  M.  Berthelot's  reclamation  and  to 
abandon  my  own  position  if  found  untenable,  1  have  been 
induced  bj  the  publication  of  M.  Jungfleisch's  article  to 
took  once  again  and  more  critically  into  the  evidence. 
As  id,  result  of  this  second  inquiry  into  the  claim  of  Hennell 

n  to  confirm  the  conclusion  formerly  arrived  at,  it 
-nils  desirable  that  the  chemical  world  should  now  be  put 
in  possession  of  the  evidence  upon  which  that  claim  was 
baaed.     In  submitting  this  evidence  it  is  perhaps  hardly 

rj  to  point  out  that  even  if  the  case  in  favour  of 
Hennell  is  considered  as  proved,  the  fame  of  the  illustrious 

founder  of  organic  chemical  synthesis  suffers  not 
tin-  slightest  diminution.  The  name  of  Bcrth.lot  will 
always  be  revered  by  the  chemists  of  this  country  as  by 

I  his  own  ;  it  is  but  a  small  crumb  from  the  rich 
table  "f  In-  scientific  labours  that  we  claim  on  behalf  of 
a  comparatively  obscure  English  worker,  of  whom,  hut  for 
his  untimely  death,  we  should  probably  have  heard  more 
as  a  scientific  chemist. 

In  ooler  to  limit  the  present  discussion  to  those  points 
which  are  actually  at  issue  it  will  be  necessary  to  recapi- 
tulate briefly  the  claim  as  advanced  by  myself  on  behalf  of 
Hennell : — " 

iraday  in  lS2."i  had  been  investigating  the  illuminat- 
ing gas  produced  by  the  destructive  distillation  of  oil — the 
.-••called  "  oil-gas."  In  the  liquid  condensed  from  this 
red  benzene  among  other  hydrocarbons, 
and  among  the  "vaporous"  constituents,  olefiant  gas. 
iv. -d  that  the  latter  was  absorbed  by  sulphuric 
acid: — "Even   olefiant   gas   itself   is   dissolved     by    it    in 


l  -••« 


The  Chemical  S//nthe»is  of  Vital  Products,"  Edward  Arnold. 


•  liry.   Brit.   A, so.-,   Ipswich.    IsO;,.   j.    fi-l'.l. 

■     rend..   1890,   Vol    128,    p.  862.     Prominent  among   the 
.it  r    supporters  ot    Hennell's  claim  is   P.  Pritsche ;   see 
/.  pr.  Ckem..  Vol.  6J.  i 

i  Rerue  Seientifique.  Jan.  29th.  1910,  pp.  129—140. 


mall    proportioi  "In    determining    the     '  va] 

,  i.t  in  ml  .in  ;  ii    in  obji  i  i  !•   poc  ■      means  by 

which  ili.  ii    im   enci    and  quantity  ma\    be  ascertained; 

ml  this  l  find  maj  be  done  with  i  on  iderablc  exai  tni 

n  .    ,,|  sulphuric  acid.  oil.  ,\  ...  in  <     ii  i  lieir 

ill  vent    powei    over  them."     "Sulphuric  I   I     in 

i    i    verj    excellent   agent.     It   act     uj ill   tl 

uibstan tantly,  evolving  no  sulphurous    acid, 

wii.n  olefiant  gas  is  present,  additional  can 

ii  :inal\  tical  expei  imi  nte  in  con  dual 

combination  of  the  olel  "  ■  with  the  sulphuric  acid. 
I  found  that  on.-  volume  of  Bulphurii  acid  In  abundance  of 
olefiant  gas  absorbed  about  7  volumes  in  24  hours  in  the 
dull  fight  of  a  room  ;  sunshim    eemedtoinci    i  i  ilicacti.ni 

i  little,  ftc."     "  I  find  also  that  Bulphuric  acid  will  ..mi 

nil  conil.iiic  with  olefiant  L'as.  no  carbon  being  separated, 
or  sulphurous  or  carbonic  acid  being  formed,  and  this  ab- 
sorption has  in  the  course  of  Ifi  i  lonnted  to  si  7 

"Inmes  of  olefiant  gas  to  one  volume  ..f  sulphuric  acid. 
The  acid  produced  combines  with  bases,  4c.,  forming 
peculiar  salts,  which  1  have  not  yet  had  time,  but  which 
it   is  my   intention   to  examine.       From   a    paper  "  On 

New  Compounds  of  Carbon  and  Hydrogen  and  on  certain 
other   Products   obtained    during   the    Decomposition   of 

Oil  by  Heat."  Philosoph.  'Iran-.  I  toy.  Soc.,  1828,  p.  340 
<l  seq.     (Head  .luno   Kith.   1826.) 

(2)  The  following  yeai  Hennell.  through  Brando,  com 
munioated  a  paper  to  the  Royal  Society,  in  the  course  of 
which  he  says:-"  I  have  also  ascertained  that  hydro 
carbon  (referring  to  olefiant  gas)  with  an  additional  pro- 
portion of  sulphuric  acid,  affords  a  compound  which  is 
capable  of  uniting  with  salifiable  bases  and  of  forming 
a  distinct  series  of  products."  Referring  to  Faraday  he 
continues  : — "  He  cum-  in.  some  sulphuric  acid  which  had 
been  exposed  to  olefiant  gas  dui  ing  some  of  his  experiments 
on  tin-  products  of  the  decomposition  ol  oil  by  heat.  It 
had  absorbed  about  su  times  it-  volume  of  the  gas,  acquired 
i  deep  brown  ...lour  and  a  smell  resembling  oil  of  wine. 

It  was  saturated  by  carbonate  of  potash,  carefully  .vapor 
ated  to  dryness,  and  the  dry  mass  digested  in  alcohol. 
A  small  quantity  of  a  salt  was  obtained  from  the  alcoholic 
solution  having  the  crystalline  form  and  general  character 
of  the  salts  1  have  been  describing. 

"Thus  it  would  app.ai  that  hydrocarbon  constituted 
of  single  proportional-,  or  li  carbon  and  I  hydrogen  by 
weight,  has  the  power  of  combining  with  sulphuric  acid; 
and  that  whether  it  be  evolved  and  then  combined,  as  in 
the  case  of  olefiant  gas,  or  its  elements  separated  from  othei 
compounds,  as  from  alcohol,  it  forms  precisely  the  same 
combination,  sulphovinic  acid."  It  may  be  added  that 
the  original  object  of  Hennell's  work  was  the  investigation 
of  the  so-called  "oil  of  win.."  and  that  the  paper  was 
entitled  "On  the  Mutual  Action  of  Sulphuric  Acid  and 
Alcohol,  with  Observations  on  the  Composition  and  Pro- 
perties of  the  Resulting  Compound."  Philosoph.  Trans. 
Hoy.  Soc.,  1826.  p  240.     (Head  March,  9th,  1826.) 

(3)  Two  years  later  Hennell  sent  a  Be.  ond  instalment  of 
his  work  to  the  Royal  Society,  in  the  course  of  which  paper 
he  states  : — 

"  When  alcohol  and  sulphuric  acid  in  equal  weights  are 
put  together  without  the  application  ol  any  heat  U-yond 
that  generated  during  the  mixture,  the  m.'^t  abundant 
and  important  product  is  sulphovinic  acid,  above  one  half 
of  the  sulphuric  acid  being  converted  into  that  peculiar 
I.  id  by  union  with  hydrocarbon." 

He  adds  further  that  "the  sulphuric  acid  loses  halt  its 
saturatinc  power  by  the  union,  and  all  the  salt-  I 
the  new  acid  are  soluble."  He  finds  that  ethei  i 
by  the  distillation  of  sulphovinic  acid  and  beprovesoon. 
cfusivelv  that  sulphovini  acid  on  distillation  with  dilute 
-ulphur'ic  acid  is  resolved  quantitatively  into  its  tnpo- 
ii.nts.  sulphuric  and  and  alcohoL  The  paper  is  entitled 
"On  the  .Mutual  Action  of  Sulphurii    A<  d  and  Alcohol. 

and  on  the  Nature  of  the  Pr bj   which  Kther  is  formed. 

Philosoph.  Trans.  Roy.  Soc.  1828,  p.  366  rt  .nq.  (Head 
June  r.Mh.  ls^s 
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The  above  summary  of  the  main  conclusions  must  make 
i*    clear  : — 

(1)  That  Faraday  was  aware  that  ethylene  »us  among 
the  products  of  the  destructive  distillation  of  oil  and  conL 

(2)  That  Faraday  .was  familiar  with  the  use  of  sulphuric 
acid  as  an  absorbent  for  ethylene  and  other  hydro- 
carbons. 

(3)  That  Hennell  identified  the  acid  produced  by  the 
combination  of  ethylene  and  sulphuric  acid  as  sulpho- 
vinic  acid. 

(4)  That  Hennell  discovered  that  Bulphovinic  acid 
was  decomposed  by  heating  with  dilute  sulphuric  with  the 
production  of  alcohol. 

The  chain  of  evidence  seemed  sufficiently  complete  to 
warrant  the  deduction  that  this  was  the  first  synthesis  ol 
ethyl  alcohol  and  therefore  of  a  vital  product.  It  is  urged 
by  way  of  objection  to  this  claim  that  neither  Faraday 
nor  Hennell  nor  their  contemporaries  made  any  specific 
reference  to  their  having  produced  alcohol  by  a  chemical 
process.  So  far  as  Hennell  is  concerned  this  criticism 
is,  I  venture  to  think,  disposed  of  by  a  passage  which  makes 
it  clear  that  he  fully  realised,  as  far  as  existing  knowledge 
admitted,  the  results  of  his  own  experiments  : — 

JTe  may  .  .  .  form  either  alcohol  or  ether,  using 
olefiani  gas  as  the  hydrocarbon  base  :  for  I  have  shown  in 
my  last  paper  (1826)  that  oltfiant  gas  by  combining  with 
sulphuric  acid  forms  sulphovinic  acid,  and  the  acid  so  pro- 
duced forms  either  ether  or  alcohol,  according  to  circumstances 
which  are  under  perfect  command.''  (Philosoph.  Trans. 
Roy.  Soc.  1828,  p.  371.     Italics  are  mine.) 

Nothing  could  be  clearer  than  this  statement.  If  the 
discovery  failed  to  rouse  the  same  interest  in  the  scientific 
world  as  the  contemporaneous  synthesis  of  urea  from 
ammonium  cyanate  by  YYohler.  this  is  explicable  by  the 
circumstance  that  alcohol  was  not  in  1828  regarded  as 
an  organic  compound  in  the  old  sense  of  being  the  product 
of  a  living  organism.'  Whether  Hennell's  synthesis  was 
"  complete "  is  in  reality  a  matter  of  definition.  All 
that  was  claimed  by  me  in  1895  was  that  it  was  as  complete 
as  Wohler's  synthesis  of  urea,  for  the  latter  set  out  from 
a  cyanogen  compound  which  was  prepared  from  nitrogenous 
M  organic  "  matter.  To  this  point,  however,  it  mav  be 
necessary  to  return  when  the  arguments  against  Hennell's 
claimf  are  being  considered. 

The  historical  record  of  the  work  done  in  connection  with 
the  synthesis  of  alcohol  is  so  fully,  and,  on  the  whole,  so 
accurately  set  forth  by  Prof.  Jungfleisch  that  those  who 
are  interested  in  the  question  under  discussion  cannot  do 
better  than  read  his  paper.  On  one  point  only  may  it  be 
necessary  to  question  the  rendering  of  a  particular  para- 
graph in  Hennell's  original  (1828)  paper  because  important 
conclusions  respecting  Hennell's  position  are  drawn  from 
an  expression  which  the  author  makes  use  of.  In  acknow- 
ledging Faraday's  assistance  he  says,  as  will  be  seen  from 
the  full  text  quoted  above  : — "  He  gave  me  some  sulphuric 
acid,"  &c.  This  is  translated  bv  Prof.  Jnngfleisrh: 
"H  me  donna  un  peu  d'acide  sulfurique.  &c." 
A  point  against  Hennell  is  made  out  of  this 
statement,  because  it  is  concluded  therefrom  that  he  was 
working  with  such  a  small  quantity  of  material  that  any 
conclusions  arrived  at  by  him  wen-  thereby  rendered 
doubtful.  But  this,  as  will  bo  seen  from  Hennell's  state- 
ments, is  a  gratuitous  deduction.  There  is  no  evidence: 
that  he  had  in  hand  onlv  a  small  quantity  of  Faraday's 
acid:  the  passage  indicates  simply  that  out  of  the  whole 
of  the  acid  given  to  him  he  obtained  a  small  quantity  of 
the  potassium  salt  after  neutralisation  by  pi  no 
carbonate  and  the  extraction  of  the  whole  of  the  dried 
residue  by  alcohol.  His  identification  of  this  salt  as  potas- 
sium   sulphovinate    seems   conclusive,  so   far  I 

by  the  terms  "crystalline  form  and  general  thai 

It  may  even  be  concluded  that  he  was  so  far  satisfied  «  ith 


•  See  the  Address  to  Sect.  B.  Brit.  Astoc.  Ren.  Ipswich,  1895. 
Also  "  Chemical  Synthesis  ol  Vital  Product*,"  Introductory  chap 
p.  I.  " 

t  In  speakinc  of  ETennell  *  "  claim  it  must  lie  understood  that 
he  himself  never  put  forward  any  claim  beyond  the  statement  of 
the  results  of  his  experiments.  Prof.  Jungfleisch  la  perfectly 
correct  on  this  point,  it  U  we  who  claim  that  the  first  synthesis 
of  alcohol  muPt  be  credited  to  Hennell. 


his  diagnosis  that  he  did  not  take  the  trouble  to  exhaust 
the  residue  of  dried  potassium  salts  by  alcoholic  extraction  ; 
he  had  dissolved  out  enough  for  his  purpose,  and,  as  any 
modern  chemist  would  do  under  similar  circumstances, 
when  he  wanted  more  of  the  material  he  adopted  the  more 
direct  method  of  preparing  the  compound  directly  from 
alcohol  and  sulphuric  acid. 

Passing  now  to  the  specific  criticisms  of  the  work  of 
Faraday  and  Hennell,  the  first  and  perhaps  the  most  im- 
portant point  urged  by  Prof.  Jungfleisch  is  that  the  ethylene 
used  by  Faraday  in  saturating  the  sulphuric  acid  to  the 
extent  of  about  80  volumes  could  not  have  been  pure, 
because  pure  ethylene  is  not  absorbed  to  anything  approach- 
ing this  extent  at  ordinary  temperatures  and  pressures. 
In  other  words  the  presence  of  sulphovinic  acid  in  Faraday's 
sulphuric  acid  is  attributed  primarily  to  the  presence  of 
ether  and  alcohol  vapours  in  the  olefiant  gas  used.  Fara- 
day, it  is  true,  does  not  give  any  particulars  respecting 
the  state  of  purity  of  his  gas  in  his  1 825  paper  ;  neither  does 
he  specify  the  precise  conditions  under  which  the  absorption 
by  sulphuric  acid  was  effected.  There  is  certainly  no 
warrant  for  the  belief  that  the  particular  specimen  of 
acid  given  to  Hennell  was  saturated  by  the  olefiant  gas 
from  oil  gas.  I  quite  agree  with  Prof.  Jungfleisch  that  there 
is  no  justification  for  this  statement.  But  Hennell  himself 
has  never  made  such  an  assertion  ;  .  11  that  he  says  in  his 
paper  is  that  the  acid  given  to  him  "  had  been  exposed  to 
olefiant  gas  during  some  of  his  (Faraday's)  experiments, 
&c.  (italics  are  mine).  The  ethylene  may  have  been,  and 
no  doubt  was  made  by  Faraday  by  the  ordinary  method 
after  he  had  satisfied  himself  of  the  presence  of  this  gas  in 
oil  gas.  The  assertion  that  "  les  m^moires  de  Hennell  .  .  . 
pretent  parfois  a  la  confusion  ;  par  exemple,  le  gaz  olefiant, 
sounds  par  Faraday  au  traitement  sulfurique,  y  semble 
indique  eomme  pro\enant  des  produits  de  la  decomposition 
de  l'huile  par  le  chaleur,  <vc.,"  is  certainly  an  unwarrantable 
interpretation  of  Hennell's  statement.  Prof.  Jungfleisch's 
translation  of  this  passage  in  Hennell's  paper  is  quite  correct) 
so  that  this  criticism  appears  to  be  all  the  more  unjusti- 
fiable. 

The  contention  that  the  whole  of  the  sulphovinic  acid 
contained  in  the  sulphuric  acid  worked  up  by  Hennell 
could  not  have  been  due  to  the  ethylene  absorbed  must 
certainly  be  conceded,  in  the  light  of  existing  knowledge. 
Prof.  Jungfleisch  has  done  well  to  insist  upon  this  point. 
The  later  discovery  that  pure  ethylene  is  absorbed  only  to 
the  extent  of  1-4  volumes  by  1  volume  of  sulphuric  acid 
was  made  by  Liebig  in  1834*  and  has  since  become  common 
knowledge.  But  in  making  this  concession  I  venture  to 
think  that  the  validity  of  HcnnelTs  claim  is  in  no  way 
affected  ;  his  position  may  be  said  to  have  undergone 
quantitative  but  not  qualitative  modification  as  the  result 
of  later  research.  The  deduction  from  Liebig's  work  and 
from  the  later  experiments  of  Goriainoff  and  Butleroff 
(1870)  is  drawn  by  Prof.  Jungfleisch  in  terms  which  will 
appear  to  impartial  critics  of  the  present  controversy 
as  extreme  : — 

"  De  telles  observations  ne  laissent  pas  entrevoir  la 
possibility  que  l'acide  sulfovinique  trouv6  par  Hennell 
dans  le  produit  qu'il  tenait  de  Faraday  ait  e  ;  l'cthyltne 
pour  origine  ;  cet  acide  sulfovinique,  eomme  l'a  montre 
Liebig.  avait  eu  l'alcool  et  Tether  eomme  generateurs. ' 
He  thus  even  disallows  the  1-4  volumes  which  Liebig 
allowed !  And  again — in  claiming  for  Berthelot  the 
discovery  that  purified  ethylene  and  sulphuric  acid  com- 
bine to  form  sulphovinic  acid  he  states: — 

"  Faraday  a  eru,  il  est  vrai,  l'avoir  effectuee  en  1825, 
mais.  des  1834,  Liebig  a  montre  que  l'experienee  dc  Faraday 
etait  fautive.  l'ethylene  n'etant  pas  absorb.''  par  l'acide 
dans  les  conditions  adoptees  ;  l'acide  sulfovinique,  som- 
mairement  caracterise  par  Hennell  en  1820  dans  le  produit 
de  Faraday,  avait  etc  forme  aux  depens  des  vapeurs 
d'alcool  ct  d'ether  contenues  dans  l'ethylene  employe. 
Faraday  n'a,  d'ailleurs,  jamais  tire,  de  cette  experience 
une  conclusion  relative  a  la  synthase  de  l'alcool." 

This  last  statement  is  perfectly  true,  but  it  has  never 
been  asserted  that  Faraday  did  make  such  a  claim.     All 


•  Anliahn.  Vol.  IX.,  pp.  J  et  seq. 
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that  he  said  was  that,  after  having  absorbed  the  ethylene. 

Iphurir  in  ill  i  -0111)11111 .1  an  mill  capable  of  forming 

iar  «alta,"   which   he   proposed    investigating    later. 

ao  In-  might  have  !•■•  n  the  discoverer  of  the 

ivnthesia  of  alcohol  from  ethylene.      \-  it  was  he  handed 

ivet  this  work   to   Hennell,   and   the  correct   conclusion, 

h.-it  this  was  a  synthesis  ol  alcohol,  although  no(  exprt 

ii  modern  phraseology,  is  quite  clearly  drawn  bj   Hennell 

n  the  paragraph  previously  quoted.     It  cannot  1"  conceded 

"  IV  cette  syuthesc,  d'ailleurs,  Hennell,  pa-;  plus  <| iif- 
Karadav,  n'a  jamais  parle."  (Sec,  per  contra.  Philosoph. 
Trans.  Roy.  Soo.  1828,  p.  371.) 

The  position  to  which  the  discussion  has  brought  us 
qi  to  this  stage  may  bo  summarised  by  the  statement  that 
thilc  it  is  admitted  by  both  parties  in  the  controversy 
•lit  Hennell  effected  the  second  step  (tin-  decomposition 
if  •ulphovinic  acid  into  alcohol)  he  had  not  realised  the 
ir-i  -top  because  the  sulphovinic  acid  used  by  him  had. 
Liebiu's  experiments,  originated  from  alcohol 
aid  ether  vapours,  and  not  from  ethylene.  How  far  this 
i  true  will  appear  from  the  argument  already  submitted — 
hat  .«>»!<•  of  the  sulphovinic  acid,  if  only  a  small  proportion, 
faulted  from  the  ethylene  absorbed.  Is  not  that  sufficient 
jo  establish  the  principle  that  alcohol  can  be  and  was 
\nthcsised  from  defiant  gas  ?  Is  not  the  opposite  position 
that  none  of  Faraday's  sulphovinic  acid  originated 
min  ethylene— an  unwarranted  straining  of  the  evidence 
Hennell  '.'  It  is  not  the  q  icstion  of  the  establish- 
nint  of  a  practical,  working  method  that  is  at  issue,  since 
lerthclot's  method,  alt lioiiL'h  n  enormous  advance  over 
{mail's,  still  cannot  claim  to  have  brought  the  synthesis 
0  more  than  an  academic  Btage.  The  observations  of 
'araday.  followed  by  the  experiments  of  Hennell,  seem 
0  me  to  have  established  the  principle  quite  satisfactorily 
nd  to  justify  the  claim  which  has  been  made  with  respect 
•  Bunnell's  position. 

It  may  perhaps  be  pertinent  in  the  next  place  to  consider 

inHwhal  mote  fully  the  nature  of  the  evidence  adduced 

Jungfleisch  in  support   of   the  contention  that 

■'araday's    80    volumes    of    absorbed     "  gas "    consisted 

i  ether  and  alcohol  vapours.     Neither  Faraday  in 

Leibig  in  1834  made  any  definite  statement    with 

to  the  strength  of  the  sulphuric  acid.     Faraday 

ling  about  the  state  of  purity  of  his  olefiant  gas,  but 

very  precise  in  his  description  of  the  means  em- 

I  '  purify  his  gas  by  caustic  potash  and  sulphuric 

Faraday  gives  no  description  of  his  apparatus,  but 

id  given  by  him  to  Hennell  in  1820  was  the  same 

-  that  which  he  refers  to  in  his  paper  of   1825 — and  the 

points  to  this  being  the  east — then  the  gas  and 

id  in   Faraday's  experiment    may   have  been  in  contact 

>r  more  than  a  year.     Liebig's  gas.  after    purification, 

d  into    graduated  tubes  over    mercury,  and  the 

ulphuric  acid  then  introduced.     The  absorption  to  the 

orded  was  complete  in  two  days,  and  on  further 

sorption  was  observed  after  three   weeks.     It  does  not 

ppear  to  me  that  the  arrest  of  the  experiment  after  three 

neks  warrants   the   complete   obliteration   of   Faraday's 

\t    least   it   may    be    pleaded    that    this   is   again 

ning  of   the   evidence     by     the     Counsel  for    the 

ii   against    Hennell.      Liebig,    it   is   true,    infers 

i    results    that   sulphuric    acid    has     no     specific 

for  ethylene     in   other  words,   that  there    is    no 

il   combination,    but     simply  a     physical   solution. 

:  think  this     iew  is  generally  admitted  ;    certainly 

irks  of  reference  wbi  Ii  1  have  consulted  areunani- 

attributing  the  absorption  to  the  formation  of 

■ue  acid. 

It  now  becomes  necessary,  in  order  that  there  may  be  no 

"•understanding  as  to  the  real  point  at  issue,  to  consider 

i  turn   the  evidence  upon   which   Berthelot's  claim   is 

ased.     What  steps  were  taken  by  the  illustrious  French 

■»hioh  in  the  opinion  of  his  supporters  are  considered 

'   to  override  all  the  earlier  work  of  Faraday  and 

.ennell  ?     These  steps,  apart  from  side  issues,  are  really 

•  Hnktein.  3rd.  ed..  Vol.  I.,  p.  112.  credits  Faraday  &  Hennell 
ith  this  discovery. 


u  two  :    1 1 1  d  he  synthesis  ol  ethylene  bom  its  •  I 

.  u  I. -in- .     (2)    i  be    more   i  ompli  I ivi  i  ' 

thylene  Into    ulphoi  inii    ...  id.     heulu.e  with  tin 
top  tirst.  it  may  be  asked  what  improvement  or  modi! 
n  is  introduced  by   Berthelot,  and  ni  thai   modi! 

fundamental   is  to  warranl  the  c Itunbn  thai 

only  was  achieved  thereby  1      \  ret  tli iginal 

publications  will  make  it  clear  thai  the  whole  point  ol 
difference  which,  it  is  virtually  declared,  converted  Faraday's 
i  uiiire  into  ■  si,,  .ess  by  Berthelot  is  that  the  latter  dis- 
covered  that   limitation   was  essential   in   order   to   insure 

mplete  absorption  of  the  ethylene  by  the  arid.  This 
method  was  made  known  by  Berthelot  in  1864  Un- 
questionably it  was  an  improvement  :  i'  isdeecribed  more- 
.  or  with  a  scientific  precision  in  every  way  worthy 
ol  the  reputation  of  its  distingui  bed  discoverer.  The 
onh  doubtful  point  thai  arises  is  whether  Faraday,  whose 
skill  as  an  experimenter  none  will  challenge,  was  com- 
pletely ignorant  of  this  fact  whether,  indeed,  he  had  not 
shaken  up  his  acid  from  time  to  time,  and  so  contributed 
somewhat  more  than  Liebig  supposed  to  the  amount  of 
genuine  "  synthetical  "  sulphovinic  acid  in  the  acid  which 
i  to' Hennell.  However,  as  nothing  specifically  is 
said  on  this  point  in  his  paper  of  1825,  "  judgment  will  be 
-mil  li  default  "  by  those  who  are  anxious  to  minimise 
ll.nncH's  claim.*  Returning  to  Berthelot's  process,  the 
following  description  is  q  otcd  from  his  well-known  work. 
"  t'himie  Organique  fondee  but  la  Synthase,"  voL  i., 
I860,  chap,  iii.,  p.   104  : — f 

A  globe  of  31—32  litres  capacity  was  tilled  with  purified 
ethylene,  and  into  this  900  gTiimmes  of  pure  (boiled) 
sulphuric  acid  were  introduced  by  instalments  together 
with  "  some  kilogrammes  "  of  mercury.  Alter  continuous 
and  violent  agitation: — "  Le  gaz  olefiant  s'est  absorbe 
irraduellement.  Apres  5300  seoousses,  I'absoiptaon  de- 
venant  trop  lente,  on  arreta  l'operation.  Elle  avait  dure 
quatre   jours.     30   litres   de   gaz   olefiant   se    trouvaient 

ahsorbes;     l'acide    avait    pris    m leva    et    une    teinte 

analogues  a  celles  d'un  melange  d'acide  sulfurique  et 
d'alcool;  il  se  trouhlait  de  meme  tres  legerement  par 
I',  an."  The  volume  of  gas  absorbed  was  determined  by 
measuring  the  volume  of  air  admitted  on  opening  the  globe. 
The  residual  olefiant  gas  although  diluted  with  air.  "  con- 

>.  ait  la  propriote  d'etre  absorbable,  soil  par  le  brome, 
soit  par  l'acide  sulfurique  concentre  avec  le  concours  de 
tion."  From  the  acid  thus  saturated  he  obtained 
(by  Hennell's  method)  a  quantity  of  alcohol  corresponding 
i  -  to  L'rammcs  ,,l  absolute- alcohol,  and  to  three-quarters 
ol  the  ethylene  absorbed.  Be  characterises  the  alcohol  and 
-  thylene  obtained  from  it  with  all  scientific  accuracy- 
He  adds  in  a  footnote  that  100  grammes  -ulphuric  acid 
absorb  6-7  grammes  of  ethylene,  corresponding  to  120 
volumes. 

All  chemists  must  pay  homage  to  the  memory  of  the 
man  who  carried  out  that  piece  of  work.     It  surpassed  the 
experiment  of  Faraday  in  scale  (so  far  as  we  know),  in 
the  purity  oi  the  ethylene,  and  in  the  completeness  of  the 
rsion  of  the  latter  into  -acid.     Combined 

withhis  proof  of  the  convertibility  of  acetylene  into  etl 
l.vreduction.ii  will  stand  foi  all  time  as  a  classical  achieve- 
ment  in  chemical   synthesis.     But    still  it   must   not  be 
a-iL.Mtt.-n   that    at    the  time  of  that   work  tb 

game  chemistry  had  developed  by  some  29  years  since 

iday's  investigation  of  oil-gas.     And  after  allowing  lor 

levelopment,  both  in  thei  rj  and  in  practical  methods 

ual   Berthelot   was  himseli  among  the  most  active  in 
ing  such  development     thi  i  man™  m  Ine 

t  the  impartial  critic  the  conviction  that  1- araday 

had    realised    in    principle    thai     cl -nation 

Berthelot   afterwards   brought    about    with   mucu 


•  I  attribute  no  weight  to  the  argument  that  1  andaj     >-'•     no 

public  rejoinder  1     i  ™     rtS 

was  .a  -t  a  '',h 

Me  that  corres  '<"  <"•'"  ,""'  •"'  '  **  ",,..,  15 

ace  to  tins  w,,rk.  but  it  intortanatery,  no  record 

''t  The  original  paper  from  which  tin-  above  .l.-scnptioii  i-  re- 
printed, appeared  uider  the  tjtl.   "  Sur  .'-.  wr<*u<*»nde  J, afoot 
U  hicarbure  d'hydrogene."   in    1866    In   the   Cempfw    rendu* 
V.l     XL.,  p.  102. 
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greater  completeness — that  the  great  Flench  chemist  had 
gone  hey. mil  lu>  Engnab  predecessor  in  degree  only,  and  not 
in  principle.  In  considering  this  achievement,  it  is  impossible 
to  avoid  being  struck  In  the  circumstance  that  Berthelot 
came  very  near,  without  actually  realising  tin-  mam  con- 
dition which  makes  possible  the  production  of  sulphovinio 
acid  from  ethylene  as  a  praetioal  and  even  a  technical 
process,  viz..  the  heating  of  the  sulphuric  aei.l.  There  is 
not  a  hint  in  any  of  Berthdot's  descriptions  ol  his  i  xperi- 
meuts  which,  bo  taras  1  have  been  aide  to  ascertain,  indicates 
that  he  regarded  the  temperature  of  the  acid  as  important 
in  determining  the  absorption  of  ethylene.  This,  >f  my 
reading  of  his  work  is  correct,  is  all  the  more  remarkable 
because  it  was  he  who  tirst  distinctly  called  attention 
to  the  necessity  for  applying  heat  to  insure  complete 
combination  between  ethylene  and  hydrogen  chloride 
or  iodide.* 

The  discovery  that  the  heating  of  the  sulphuric  acid 
promotes  the  absorption  of  ethylene  anil  tin  consequent 
formation  of  ethylsulphuric  acid  was  made,  as  Prof. 
Jungfleisch  points  out,  by  Goriainofi  and  Butlerofl  in 
their  paper  of  1873  ("  Leber  die  Polyolene  und  die  Umuand- 
lung  von  Aethylen  in  Aethylalkohol  ").t  It  is  hardly 
fair,  however,  to  attribute  to  these  chemists  the  absolute 
and  unqualified  condemnation  of  Faraday's  result.  All 
that  is  claimed  is  that  the  absorption  is  facilitated  in  their 
particular  form  of  apparatus  by  raising  the  teni]ierature  ; 
they  introduced  a  new  principle  v,  hich  raised  the  academic 
results  of  Faraday  and  Berthelot  to  the  rank  of  a  potential 
practical  process,  and  they  even  suggested  that  the  success 
of  Berthelot 's  synthesis  may  have  been  due  not  simply  to 
intimate  mixture  of  the  gas  and  acid  brought  about  by 
the  mechanical  agitation,  but  to  the  rise  of  temperature 
caused  by  the  agitation.  May  it  not  also  be  suggested  that 
Faraday's  impure  ethylene  containing  alcohol  and  ether 
vapours,  when  brought  into  contact  with  sulphuric  aeid, 
was  absorbed  with  a  sufficient  elevation  of  temperature  to 
increase  the  percentage  of  "  synthetical "  sulphovinic  acid  ? 
Coming  now  to  the  first  step,  the  synthesis  of  ethylene 
from  acetylene,  there  is  of  course  no  difierence  of  opinion 
between  the  contending  parties.  The  palm  must  be  awarded 
to  Berthelot,  and  the  chemical  world  in  general  has  long 
acknowledged  its  indebtedness  to  the  illustrious  French 
chemist  tor  the  discovery  of  this  elegant  and  fundamental 
pjint  of  departure  in  organic  chemical  synthesis.  The 
question  raised  by  me  in  1895,  however,  centred  entirely 
round  the  synthesis  of  vital  products  ;  ethyl  alcohol  being 
regarded  as  such  a  product  in  opposition  to  the  views 
concerning  its  origin  held  in  the  time  of  Faraday  and 
Hennell.  Of  course  neither  Faraday  nor  Hennell  could 
have  realised  the  significance  of  their  discoveries  from  this 
point  of  view  in  1828,  and  all  arguments  directed  against 
tin-  work  on  account  of  their  silence  on  this  point  appear 
to  me  quite  futile 4  Berthelot  in  1855  had  of  course 
fully  realised  his  achievement,  for  he  says  in  his  paper  of 
that  year  already  referred ■  to  : — "  C'est  la  premiere  fois 
que  l'alcool  est  obtenu  sans  l'intermediaire  d'une  fermenta- 
tion "  'h,r.  cit.  p.  104).  Also  in  his  "  Lemons  sur  les 
Methodes  Generales  de  Synthase"  (1864): — 

"  Voila  done  la  synthese  du  premier  comprise  qui 
puis-e  s'appelcr  natuivl." 

From  this  it  would  almost  appear  that  he  did  not  con- 
sider Wohler's  synthesis  of  urea  as  the  synthesis  of  a  natural 
product  or  else  that  it  was  not  "complete  "  or  "total  " 
from  his  point  of  view.  The  whole  question  of  what  is 
understood  by  "complete  synthesis"  is  thereby  raised, 
and  this,  as  I  have  previously  said,  is  entirely  a  matter  of 
definition.  It  is  certainly  due  to  the  work  and  teaching  of 
Berthelot  that  the  term  organic  synthesis  has  become 
associated  in  modern  chemistry  with  the  idea  of  totality 
or  completeness  in  the  sense  of  setting  out  from  a  com]>ound, 
such  as  a  hydrocarbon, capable  of  being  formed  din-,  tly 
from  its  elements.     From  tins  point  of  view  then,  Hennell s 


synthesis  was  not  "  total,"  because  Faraday's  sulphovinio 
acid  had.  as  1  contend,  been  formed  at  least  partially 
from  ethylene  obtained  from  alcohol.  But  in  thi 
neithei  was  Berthelot "s  first  synthesis  complete,  bei 
the  experiment  above  described  it  is  clear  from  the  admission 
that  the  ethylene  used  by  him  was  purified  so  as  to  tree 
it  from  ether  vapour  that  his  gas  was  also  prepared  from 
alcohol.  It  was  not  until  he  hail  repeated  this  exp 
with  ethylene  from  acetylene  that  the  synthesis  became 
total.  A  reference  to  this  repetition  with  synthetical 
ethylene  is  made  in  his  work  "  De  la  Synthese  en  Chimie 
Organique  "  published  in  18(50  (p.  183).  already  quoted, 
but  no  description  of  the  experiment  is  given.  It  would 
have  been  no  easy  task  at  that  time  to  prepare  31 — 32 
litres  of  ethylene  from  acetylene.  Possibly  the  repetition 
was  a  small  scale  experiment.  At  any  rate  I  have  not  been 
able  to  find  any  published  details  of  this  work,  although  I 
do  not  profess  to  have  exhausted  the  literature,  becai 
point  appears  to  me  quite  immaterial.  It  is  significant  that 
in  this  same  work  he  describes  the  separation  of  ethylene 
from  illuminating  (?  coal)  gas  through  the  formation  of  the 
iodide  and  the  decomposition  of  the  crude  product  by 
potash.  From  300 — 400  litres  of  the  gas  he  obtained 
by  this  method  J-litre  of  olefiant  gas. 

If   it    be   conceded   in    accordance    with   the   evidence 
submitted   that   some  unknown  proportion  of  Faraday's 
sulphovinic    aeid    was    synthetical,    then    the    difference 
between  Hennell  and  Berthelot  resolves  itself  simply  into 
the  use  by  the  former  of  ethylene  derived  from  alcohol 
after  Faraday  had  shown  that  the  destructive  distillation 
of  oil  gave  rise  to  this  gas  among  other  products,  whereas 
Berthelot  showed  that  ethylene  could  be  obtained    from 
carbon  and  hydrogen,  via  acetylene,  and  that  such  ethylene 
could  be  converted   into   alcohol,   although  for  practical 
experimental  purposes  he  also  used  the  gas  obtained  from 
alcohol.     To  maintain  that  the  ethylene  obtained  by  the 
destructive    igneous    decomposition    of    oil    renders   the 
synthesis    of    any    compound    therefrom     "incomplete," 
because  oil  is  an  organic  (i.e.,  vital)  product  to  start  with, 
seems  to  me  to  be  both  an  unnecessary  and  an  unscientifii 
limitation  of  the   term  organic  synthesis.     At  any  rate, 
Wohler's  sy  nthesis  of  urea  was.  as  has  already  been  pointed 
out,  in   precisely  the   same   position   with  respect   to  its 
generators.     It  is  open  for  any  extreme  advocate  of  the 
narrower  interpretation  of  synthesis  to  claim  this  discovery 
also  for  Berthelot, since  chemical  science  is  again  indebted 
to  the  late  illustrious  French  chemist  for  the  proof  that 
cyanogen   compounds   can   be   directly    synthesised  from 
carbon,  hydrogen,  and  nitrogen.     From  the  biochemical 
point  of  view,  however,  any  process  whieh,  like  destructive 
distillation,  yields  products  devoid  of  life  supplies  materiah 
which,    for    synthetical    purposes,    may    be    regarded   ai 
legitimately  "  inorganic,"  as  though  they  had  been  formed 
by   the   electric   arc   or   the   electric   furnace.     Hennell^ 
synthesis  of  alcohol  still  appears  to  me  to  be  as"  complete 
as  the   state   of  chemical   science   in   his  time  admitted. 
With  Wohler  he  must,  I  think,  be  credited  with  having  been 
the  first  to  prepare  a  vital  product   by  purely  chemical 
methods,  although,  unlike  Wohler,  he  was  unable  to  realiw 
that  he  had  achieved  a  biochemical  triumph.     This  decisiot 
I  should  like  to  repeat  in  conclusion,  is  arrived  at  "  withou' 
prejudice,"  and  with  the  most  profound  and  undiminishec 
admiration  for  the  beautifully  perfected  methods  of  tin 
late  M.   Berthelot. 


Yorkshire  Section. 

Meeting  held  at  Station  Hotel.   York,  on  Monday,  Af 
1910. 


•  See,  for  example,  his  "  I).-  la  Synthese  en  Chimie  i  Irganique  " 

in    de  Paris.  1880  ;  L  cons  de  Chimie.  etc..  p.  1st.     There 

discrepancy  between  this  and  the  published  statements  in 

\  \v.,tt.,  both  ol  whom  state  that  hi  aid  np.t  combined 

with  ethylene  at  um  .  bat  that  Hi  l  does  Dot. 

t  Annul  ii.   Vol.  (  l.XIX..   p.    146. 

;  It  i-  scarcely  necessary  to  point  out  that  tin-  recognition  of 
alcohol  as  a  vital  product  is  mainly  doe  to  the  Immortal  work 
■  of  Berthelot's  great  compatriot,  Pasteur. 


PKOF.    W.    M.    GARDNER    IN    THE    CHAIR. 

A  ( K  IMPARISt  >N  <  iF  DIFFERENT  TYPES  ( IF  CAL0K1 
.METERS  FOR  SOLID  FUELS. 

BY    L.    L.    LLOYD    PH. I)..    AND    G.    W.    PARS. 

The  experiments  here  recorded  were  carried  out  in  orde 
to  compare  the  relative  value  of  different  types  u 
calorimeters  for  the  determination  of  the  calorific  power 0 
solid  fuels. 
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The  following  calorimeters  were  used     Bryan   Donkin,  '  Ulll:  ' 

Inland  Wil'l.  Darling,  and  the  Lewis  Thompson. 

Th.  Bryan  Uonkin  Bomb  Calorimeter.     The  experiments  tamSS 

,,Tf  ail  carried  out,  using  watei  in  the  calorimetei  at  the 
amerature  ol  the  room,  and  the  i  ombustion  waa  effected 

idci  a  pressure  of  20  almos.      Ignition  of  the        y     Long  BamliiK  M 

ia)  was  made  by  means  of  tine  platinum  wire,  and  contacl  !'' 

Mde  for  about  three  seconds,  no  that  the  heat  developed        n    t       aammg  M 

it  the  ourrent  may  be  neglected.     No  i lotion  has  been  n     8870 

oade  i,,i  the  nitric  and  formed  during  combustion.  L    B243 

i     anthracite  M. 

I'll,-    apparatus    l;i\ <■-    consistent     results    with    hnely  n.   7880 

owdered    coals,    but    coke    requires    the    passage    of    the  I-     •  :i" 

urrcnt  for  some  ten  to  fifteen  seconds  in  ordei   to  Btart        "'  Co>»  ),',',„',','"  ,,; 

ombustion,  and  consequently  untrustworthy    results  are  i, 

ibtained.     The  coke   is.   however,   completely   combusted        Dii    Coke  results  M     7045(8 

,henmixed  with  a  long  flaming  coal.  ""'"  ""Uur"         |'    \ 

Th  Roland  Wild  Calorimeter  is  a  simple  modification  ol        >•    SaUoyllc  acid  ...     >j 

tlorimeter,    the    fuel    being    burnt    with   Bodium  1,'   „,  ■„, 

in,l  ignition  effected  by  means  ol  a  piece  of  uiokel 
,in-  hall  mi  inch  long,   which"  is  heated  to  redness  and 

bopped  through  a   valve  into  the  combustion  chamber,  Table  II. 

at  ralve  Ik-ih^;  then  closed  as  quickly  as  possible.     The 
wire  being  very  small,  no  correction  need  be  applied. 
\.   m    Parr's   calorimeter,   the   correction   fortheheatof       B 
ombination  of  the  combustion  products  of  the  fuel  and       < 
odium  peroxide  is  assumed  to  be  equal  for  all  kinds  ,,f       Dii 
m-l  ;   tins  amounts  to  27  per  cent,  of  the  total  heat  pro-   | 
hned,  and  therefore    0-73   grm.  of  fuel  is  taken  instead 

\   A    II.   [iitumiiious  Coals 
C.  Anthraeite. 
In,    |.'i in  1  \    powdered   roke 


11  '•""l      tlarUnu        ' 
Wild.     I"rl" 


..,,.1 
i  ig 

8  .-  . 
8527 

7^7s 

7122(81 

Till 

1978  'i 
iggg 

4935 


88  ii 

8107 

8  i   0 

• 

8120 

• 

• 

,;sii 

• 

8048 

1 

+  1-18 
+  3-92 
0-088 

+  11-117 
+  5-1 

—  1-14 

—  0-49 
10-81 

—  5-78 

—3-49 
—0-1 

With  long  flaming  coals  a  Hash  is  produced  in  the  form 
if  a  flame  projected  through  the  valve,  but  with  non- 
Mtuimnoiis  ,,,als  the  combustion  takes  place  quietly. 
Dls,  unless  very  finely  powdered,  is  with  difficulty 
Railed  ;  t In-,  however,  may  be  overcome  by  mixing  the 
,,ke  with  a  known  quantity  •  >f  dry  tartaric  acid  for  which 
Hun  most   be  made. 

Tlie  sulphur  and  phosphorus  in  the  fuels  are  completely 
y  be 
methods. 


I,  and  may  be  estimated  in  the  melt  by  the  usual 


The   Darlinij  Calorimeter. — The  fuel   was  combusted  as 
ompletely  as  possible,  tlie  time  required  for  combustion 
was  about   10  minutes,  from  3  to  i  litres  of  oxygen  being 
lections  being  made  for  unburnt  fuel. 

Th,  Lewi*  Thompson  Calorimeter.  —  No  corrections  were 
made  for  unburnt  fuel. 

unary  ut  the  results  is  given  in  Table  I.,  and  the 
reeuht  compared,  in  percentages,  with  the  Bryan-Donkin 

as  standard  in  Table    11. 

hrimeter. — This  apparatus  gives 
t'airlv  comparative  results  for  bituminous  coals.  The  best 
results  appear  to  be  obtained  by  diluting  the  fuel  as  largely 
i-  possible  with  the  chlorate  mixture;  a  practical  limit 
is.  however,  reached,  at  which  point  the  combustion  starts 
»uh  difficulty,  and  probably  owing  to  the  presence  of 
fused  chloride,  the  charge  soon  goes  out.  For  non-flaming 
coals,  the  results  are  untrustworthy,  the  amount  of 
inburnt  coal  in  many  cases  being  very  high. 

Darlinij  Calorimeter. — This  calorimeter  is  only  of  value 
tor  bituminous  coals,  the  complete  combustion  of  non- 
tiaming   coals   being    very   difficult. 

Roland    Wild   Calorimeter. — The   results   for   bituminous 

coals  are  in  all  eases  higher  in  value  than  those  obtained 

with  the  Bryan  Donkin  :    this  may  possibly  be  due  to  the 

•'ion  of  the  hydrogen  in  the  fuels.      With  anthra- 

,  practically  similar  results  arc  obtained  with 

iro  tonus  of  calorimeter  mentioned  above. 

Brame  and  Cowan  (this  J.,   1W3.  1230)  havj  obtained, 

■  with  the   Lewis  Thompson  calorimeter,  results  which  are 

•    1-8  to  li-2  per  cent,  than  those  obtained  with  the 

kfetder  bomb  calorimeter,  and  Gray  and  Robertson  (this 

1  .  1904,  Tim  i  quote  results  which  are  similarly  0-0  to   13 

per  cent,  lower. 

The  combustion  of  pure  substances  by  means  of  the 
Bryan-Donkin  and  the  Roland  Wild  calorimeters  is  beinc 
carried  out 


lui.   I'll,-  results  were  calculated  loi  coke,  but  the  experiments 

earned  out  with  cuke  and  a  bituminous  eonl  of  known  value. 
B    Salicylic  acid  was  us  -d  as  a  standard. 
•   Results  in  these  cases  were  so  variable  as  to  be  unreliable. 

Discussion. 

Mi.  S.  H.  Davies  asked  if  any  other  substance  besides 
salicylic  acid  had  been  used  for  the  experiments,  and  if 
90  had  a  separate  calculation  been  made  for  every  different 
kind  of  substance  used. 

Mr.  T.  I-'aiklky  asked  what  time  was  taken  for  the 
maximum  rise  of  temperature.  A  correction  should  be 
introduced  for  the  heat  of  decomposition  of  such  sub. 
stances  as  sodium  peroxide  and  potassium  chlorate  where 
N  were  used  in  the  combustion.  This  might  be  done 
by  burning  something  of  definite  oompositon  like  pure 
carbon. 

Mr.  W.  (Jatihikxk  YiU'Nii  asked  if  the  author  had  any 
experience  of  the  Cook  modification  of  the  Mahler  bomb. 
It  was  generally  recognised  as  the  most  reliable  instrument, 
and  was  used  at  the  National  Physical  Laboratory.  He 
welcomed  the  apparance  of  a  reliable  instrument  at  a  low 
price,  which  would  make  it  more  popular  than  the  existing 
mstrumentsfor  precise  fuelcalorimetry.  The  Bryan  Donkin 
calorimeter  gave  maximum  and  minimum  results 
nearer  to  the  average  than  the  Roland  Wild  oalorimetel 
according  to  the  experiments  in  Tables  4  and  5,  but  these 
differences  were  not  important.  Had  any  experiments 
been  made  with  liquid  fuels  ?  He  suggested  pure  oeresm 
as  a  standard  substance.  Could  barium  peroxide  be 
substituted  in  the  case  of  liquid  fuels,  Binoe  il  was  more 
'table. 

Mr    B.   <i.   MeCl.ELLAN    referred  to  the  incompll 
■  t  the  combustion  of  naphthalene  which  had  been  noted 

bv  several  investigators  when   this  Bubsta is  used  for 

the  determination  of  the  water  equivalent  of  bomb 
calorimeters,  and  said  that  pbthalic  anhydride  and  sugar 
wen  used  with  excellent  result-.  His  experience  with  the 
<  ok  modification  of  the  Mahler  bomb  had  shown  that 
it  gave  very  satisfactory  results  with  solid  fuels,  but  he 
found  that  considerable  damage  to  the  glaze  lining  resulted 
u  this  instrument  was  employed  for  liquid  fuels  such 
as  petrol. 

Mr.  J.  Evvns  asked  if  the  higher  vain  Inland 

\\  ud  figures  were  due  to  the  use  of  sodium  peroxide. 

Prof.  A.  Smitiiells  .-aid  that  in  fuel  oalorimetry, 
results  often  averaged  out  correctly,  although    in    many 
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instruments  corrections  for  variation  and  composition  were 
Ignored.  The  Lewis  Thompson  calorimeter,  for  instance, 
gave  wonderfully  accurate  results  for  such  a  crude  method. 
Dr.  L.  L.  Ixoyp.  in  reply,  said  he  had  tried  tartaric,  and 
other  acids  in  addition  to  salicylic  acid,  and  was  now 
trying  other  substances  containing  higher  percentages 
pi  hydrogen.  Naphthalene  on  combustion  did  not  burn 
completely.  The  time  taken  for  the  rise  in  temperature 
to  the  maximum  was  two  minutes.  He  had  not  come 
across  any  account  of  the  Roland  Wild  calorimeter  before 


these  results  were  published,  and  thought  they  were  all 
within  the  limit  of  experimental  error.  The  calorimeter 
could  not  lie  used  for  liquid  fuel,  since  it  was  impossible 
to  mix  such  substances  with  sodium  peroxide  if  traces 
of  sulphur  were  present.  An  allowance  was  made  for 
heat  of  decomposition  of  sodium  peroxide  by  taking  only 
0-73  grm.  of  the  fuel.  Unless  perfectly  dry  sodium 
peroxide  was  used  the  results  were  not  reliable.  Barium 
peroxide  decomposed  on  heating,  and  was  therefore  not 
suitable. 
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Boiler-incrustations  ;  Influence  of ,  on  the  economy  and 

safety  of  heating  installations.  E.  Rent  linger.  Z.  des 
Ver.  deutscher  Ingenieure,  1910 ;  through  Staid  u. 
Eisen,  1910,  30.  929—930. 

The  effect  of  incrustations  in  retarding  the  transmission 
of  heat  has  been  greatly  overestimated ;  on  the  other 
hand  the}-  may  cause  d  ngerous  overheating  of  the  plates. 
Calculation  shows  that  an  incrustation  5-5  mm.  (J  inch) 
thick  may  cause  losses  of  heat  amounting  to  20 — 30  per 
cent,  according  to  the  temperature  of  the  firing  gases. 
Oil  or  fat  is  much  more  objectionable  in  this  respect; 
a  coating  of  tar  0-3  mm.  thick  caused  a  loss  of  30 — 45  per 
cent.  If  the  transference  of  heat  is  effected  entirely  by 
contact  and  not  by  radiation,  the  losses  caused  by  incrusta- 
tions may  not.  where  hot  gases  form  the  heating  medium, 
be  more  than  one-third  of  the  above  amounts  ;  but  they 
are  much  greater  where  the  heating  is  done  by  hot  water  or 
saturated  steam — in  cases  as  much  as  70—80  per  cent. 
In  such  cases  (steam-heated  evaporators,  brewing  coppers, 
etc.)  incrustations  should  be  most  carefully  avoided. 
Where  the  temperatures  of  the  heating  medium  and  of  the 
material  heated  do  not  remain  constant,  the  author  comes 
to  the  following  conclusions  : — 1.  Heating  medium  constant, 
heated  fluid  variable.—  (Steam-heated  hot-water  apparatus, 
surface  condensers,  etc.)  For  apparatus  not  too  heavily 
worked  and  of  moderately  large  size,  the  loss  may  amount 
to  15 — 30  per  cent.;  for  smaller  heating  surface,  or  rapid 
circulation,  as  much  as  50  per  cent.  2.  Heating  medium 
variable,  heated  fluid  constant. — (Boilers,  and  all  arrange- 
ments in  which  steam  experiences  changes  of  pressure  and 
temperature  at  different  parts  of  the  heating  surface). 
The  loss  may  amount  to  about  7  per  cent,  if  contact- 
heating  alone  be  considered  ;  5  per  cent.,  if  the  heating 
be  both  by  contact  and  radiation.  The  loss  increases 
somewhat  with  the  demands  made  upon  the  boiler;  but 
even  in  a  locomotive  boiler  in  full  work,  an  incrustation  of 
2 — 3  mm.  thick  will  not  cause  a  loss  of  more  than  5 — 9 
percent,  3.  Both  heating  medium  and  heated  fluid  variable. 
— (Feed  heaters,  economisers,  spray  condensers).  For 
installations  heated  by  saturated  steam,  losses  of  20 — 35 
per  cent.;  for  those  heated  by  gases  or  suporhcaloil  steam, 
losses  of  5 — 15  per  cent.  For  very  narrow  tubes,  or  for 
heat-transference  between  moving  liquids,  the  loss  may 
amount  to  50  per  cent. — T.  T.  D. 

Patkvts. 

Crucibles.      The  Morgan  Crucible  Co.,  Ltd..  and  C.  W. 
Speirs,    London.     Eng.    Pat.    10,771,    May   6,    1909. 

A  limit  is  placed  on  the  size  o;  crucible-  of  the  ordinary 
type  by  consideiations  of  strength  and  rate  ol  heating. 
I  he  erucible  claimed  is  provided  with  a  central  flue  of  such 


shape  that  the  transverse  section  of  the  trough  of  the 
annular  crucible  so  formed  is  similar  to  that  of  an  ordinary 
crucible. — J.  W.  H. 


Pumping  or  propelling  liquids  and  gases  ;  Rotary  apparatus 

for .     J.    G.    Calvert,    Gothenburg,  Sweden.     Eng. 

Pat.  14,233,  June  17,  1909.  Addition  to  Eng.  Pat.  214, 
Jan.  4,  1909. 
The  screw  pump  or  propelling  apparatus  claimed  is  a 
modification  of  that  described  in  the  main  patent  (this 
J.,  1910,  141),  by  which  the  axial  flow  of  the  fluid  through 
the  pump  is  facilitated.  At  the  outlet  ami  inlet  ends,  the 
conical  casing  and  the  core  which  carries  the  helical  vanes 
are  made  cylindrical.  In  the  case  of  the  pump  with  a 
stationary  receiving  chamber,  vanes  are  secured  to  the 
stationary  conical  core  with  a  view  to  destroying  the 
circumferential  motion  of  the  fluid. — J.  W.  H. 

Filtering  liquids  ;  Apparatus  for — — .     J.  Wilson,  London. 
Eng.  Pat.  433,  Jan.  7,  1910. 

The  apparatus  comprises  a  filtering  tank,  having  troughs 
of  U-  or  V-section  formed  in  the  bottom,  and  containing  a 
bed  of  filtering  material  such  as  sand  and  shingle.  1'ei 
forated  outlet  pipes  for  the  filtered  liquid  are  arranged 
in  each  of  the  troughs.  In  order  to  permit  of  a  thorough 
cleansing  of  the  filtering  medium  at  intervals,  a  separate 
set  of  perforated  pipes  is  arranged  in  the  troughs,  these 
pipes  being  connected  to  a  water  supply.  The  filter-bed 
in  cleansed  by  first  blowing  air  through  the  out  et  pipes, 
and  then  permitting  an  upward  flow  of  clean  water  from 
the  second  set  of  perforated  pipes.. — A.  T.  L. 

Filli  riihj  apparatus.  I).  J.  Kelly  Assignor  to  Kelly  Filter 
Press  Co.,  Salt  Lake  City,  Utah.  U.S.  Pat.  957,467, 
May  10,  1910. 

Means  are  provided  for  exhausting  the  air  from  a  filter 
tank  during  the  time  it  is  being  filled  and  for  supplying 
compressed  air  during  the  process  of  filtration,  when  ll» 
"  hydraulic  pressure  "  due  to  the  liquid  being  filtered  has 
fallen  below  a  definite  predetermined  value.  The  supply 
of  compressed  air  is  automatically  regulated  by  the  pi 
existing  in  the  tank. — W.  H.  C. 

Vacuum-filter.     M.    E.   Hiltner,   Deadwood,  S.   D.      U.S. 
Pat.  957,558,  May  10,  1910. 

The  filtering  medium  is  arranged  upon  an  endless  belt 
which  passes  over  a  pair  of  pulleys.  The  filtering  surface 
is  alternately  put  into  connection  with  a  vacuum-  or  a 
re-chamber.  During  the  time  the  filter  is  connected 
with  the  pressure-chamber  the  surface  is  sprinkled  by  a 
suitable  device. — W.  H.  C. 
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nttralion  of  liquids.     II.   C.    Hinton.     Fr.    Rut.   408,963, 
Feb.    l.  L90B, 

Simi  or  other  suitable   filtering    medium   is   mixed    with 

water  and   pumped  through  a   filter-press  so  that    layers 

i   arc   fi iriiifi I   Im-i \miii   the   plates.     After  draining 

away  the  water,   the   liquid   to   be   filterod   is  introduced 

int..  alternate   plates,   passes  through  the  sand   bed   and 

,i«  i\    bj    the  nexl    plate.      Il   a   more  perfect   filtration  i 

required,  the  liquid  is  made  to  pass  successively  through 

more  layers  of  land.     This  is  effected  by  altering 

Ijustment  of  the  discharge  taps.     W.  II.  C. 

DUtillini  apparatus.     '■     Laczaj-,    V ■«    York.      U.S.    Pal 

957.613,  May  10,   l'H" 
A  « .i i !  i  d  still  or  boilei  supported  on  trunnions 

so  thnt  it  can  be  tilted,  has  a  diaphragm  supported  just 
below  the  Hal  cover  and  has  a  spiral  passage  formed 
n  the  diaphragm  and  the  cover  by  a  spiral  partition. 
Water  is  conducted  from  the  condenser  tank  by  a  small 
pipe  to  the  centre  of  th<'  spiral  passage.   -W.  11.  C. 

Distillation,    fractionation,    and    rectification;     II" 

column  jor .     0.  Perrier.     Fr.  Pat.  409,041.  Feb.  li. 

1909. 
1  wo  horizontal  shafts  each  carrying  a  scries  of  discs  dipping 
into  the  condensed  liquid,  rotate  at  a  high  speed  in  opposite 
ions  in  a  horizontal  oval  drum  through  which  the 
Tkpours  from  the  still  pass.  A  scries  of  partitions  divides 
the  drum  into  chambers,  so  that  the  vapours  j>ass  through 
the  ,  handlers  in  turn  and  arc  subjected  to  the  spray  pro 
daoed  bj  the  rotating  discs. — J.  W.  H. 

Comlm-ting  or  desiccating  fluid  substances.  A.  G.  Kalli. 
Chicago,  111.,  Assignor  to  Natural  Dry  Products  Co.. 
Augusta,  Me.  U.S.  Pats.  957,685,  957,686,  957,849. 
and  967,860,  May  10,  1910. 

2).  Tut:  liquid  to  lie  condensed  i-  heated  in  the  steam 
i   vessel,    I.  agitated  by  the  stirrer.  L'9.  withdrawn 
by  the   pump.   28,   and    returned    through   the  jits,   24,  in 


the  form  of  spray  into  the  inner  vessel,  15.  The  latter 
has  a  perforated  bottom  and  is  partially  immersed  in  the 
liquid  in  the  vessel.  1.  Air.  heated  in  the  stove,  20,  is 
faced  by  the  fan,  18,  into  the  vessel,  15,  and  after  passing 
through  the  spray  passes  through  the  perforations  and 
through  the  liquid  in  the  vessel,  1.  (3)  ml  (4).  The  method 
and  apparatus  are  substantially  similar  to  those  just 
•d,  but  a  collecting  chamber  is  provided  in  which 
am  solid  particles  carried  away  by  the  current  of  air  are 
•nested.— W.  H.  C 

Regenerative  furnace,  F.  Meyer,  Englewood,  N.J., 
Assignor  to  Metallurgical  Co.  of  America,  New  York. 
I    s    pat.  958,150.  May  17.  1910. 

A  rTRNACE  for  heating  retorts,  muffles,  crucibles,  etc.. 
comprises  a  horizontal  combustion  chamber  divided  into 
♦wo  compartments  by  a  dividing  wall  having  fuel  inlets. 
The  two  compartments  communicate  at  one  end,  and 
are  connected  at  the  opposite  end  by  a  downtake,  to  regener- 
ators which  serve  alternately  for  heating  the  air  and  for 
the  passage  of  the  products  of  combustion  when  the 
currents  are  reversed. — A.  T.  L. 


Evaporating  ■  with  lateral  heater.      Masohinenbau 

\kt.-i;cs.  Golzern-Grimma,      Fr.    Pat,    108,888,  Oct.  11 
1909 

I  lit:  tubular   heater,   6,    projects   laterally   from    the    bodj 
of    tin-  vacuum   ire  sel,  a,  and  I     provided   with  perfectly 

i,i  i  cl"      '       i  lii    icon, I  oironl  <  '     ro  bj    the 

arrows   beneath    tie  ,/,   throigh   the    tubes.  It, 


C& 


and  the  bends,  e.  and  returns  through  the  upper  tubes. 
The  cover.  d.  with  the  connecting  bends.  /.  is  easily  remov- 
able to  allow  the  straight   pipes.  6,  to  be  cleaned   out. 

— W.  H.  C. 

'  'entrifugal  machine   or  hydro-extractor  ;   High  speed . 

H.  Copaux.     Fr.  Pat.  408.996,  Nov.  13,  1909. 

The  bowl  or  drum  of  the  machine  is  enclosed  and  ratal  d 
within  a  closed  chamber  from  which  the  air  can  be 
exhausted.  The  object  of  this  is  to  avoid  the  retardation 
due  to  the  friction  of  the  air  against  the  drum,  in  order 
to  attain  a  high  speed. — \Y.  H.  C 

Extracts  ;    Process  for  the  manufacture  of  dry  in  a 

porous  form  rendering  them  easy  to  dissolve  m  red 
powder.     J.  F.  P.  Kestner.     Fr.   Pat.  409.053.   Feb.  6, 
1909. 

The  liquid  extract  is  concentrated  under  a  pressure  equal 
to  or  greater  than  that  of  the  atmosphere  and  at  a  tem- 
perature somewhat  exceeding  loo  ('..  until  if  cooled 
it  becomes  solid.  The  concentrated  liquid  is  then  run  while 
hot  into  a  vacuous  chamber  to  obtain  a  dried,  porous,  and 
easily  powdered  solid.. — J.  W.  H. 

Melting  solid  materials  or  refining  liquid  svbstana .  .-  Process 

for  .     ().  Thiel.     Fr.  Pat.  109,573,   Nov.  24.  1909. 

Under  Int.  Oonv.,  Sept.  is.  L909. 

A  bath  of  molte  n  last  iron  ia  used  for  r  rials 

(e.g.,  crude  phosphates.  ,  i-  .  or  for  refining  liquid  sub- 
stances (slags).  When  the  desired  result  is  obtained, 
the  materials  are  removed  through  an  opening  above  the 

bath  and  a  new  charge  added  at  one-.     .1.  W.  II. 

Rate  of  floir  of  sU  am  <iivl  otht  r  gases  and  vapours  :   Method 

of  and  apparatus  for  determining •     C  < '.   Thomas, 

Madison.  Wis..  U.S.A.     Eng.  Pat  30,405,  Dec  29,  1909. 
Under  Int.  Conv.,  Do    30, 

Sbk  U.S.  Pat.  94ii.ssr.  of  1910:  this. I..  1910,260.— T.  F.B. 
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Rate  of  flow  of  gases,  vapour*,  and  othir  fluids  ;  Process 
and  (i/.;xira'K«  lor  determining  th>  — — ,  c.  C  Thomas. 
Fr.  Put.  410,788,  Dei  28,  1809.  Dnder  Int.  t'onv., 
1'.      SO,   1908. 

See  l\S.  Pat.  946,886  of  1910  :  this  J..  1910,  200.— T.  F.  B. 

Couctutrating  liquid*  ;    Apparatus  fur .      P.    Kroner. 

Lille  France.  Assignor  to  Kestnei  Evaporator  Co., 
Philadelphia.  Reissue  No.  13.117.  dated  May  24, 
1910,  of  D.S.  Pat.  SS2.322.  March  17,  1908. 

See  Eng.  Pat.  18,876  of  1907  :   this  .)..  1908.  13.— T.  F.  B. 

Evaporating  and  concentrating  liquids  :  Apparatus  for . 

E.  Shaw.     Fr.   Pat  410,791,  Deo.  29,  1909. 

See  Eng.  Pat  20,765  of  1908  :  this  J„  1910,  200.    T.  F.  B. 

Separating  liquids  from  solids;    Process  of  .     H.  G. 

Nichols,     near    Yniir.     British    Columbia.     U.S.    Pat. 
958.272.  May  17.  1910. 
See  Fr  Pat.  389.706  of  1908  ;  this  J..  1908,  1008.  — T.  F.  B. 

Errata.— This   J.,    1910;     678.   col.   2.   1.    24   from   top 
(title)    for    "Boak"   read    "  Roake."     This  J.,   1910; 
col   1.   1.  5  from  bottom  (title)  for  "  Rodke  "  read 
"  Hodhe." 


Ha.—  FUEL  ;      GAS  ;      MINERAL     OILS     AND 
WAXES. 

Coal;  Action  of  air  on .     P.     Mahler.     Coinptes  rend., 

1910.  150.   1521—1523. 

Ox  passing  a  current  of  dried  and  purified  air  over  finely 
powdered  dried  coal  (different  samples  of  French  coals) 
at  temperatures  up  to  105^  C,  water,  carbon  dioxide  and 
carbon  monoxide  were  produced,  the  quantities  increasing 
in  general  with  the  temperature,  but  varying  according  to  the 
state  of  division  of  the  coal  and  the  velocity  of  the  air  current. 
150  grms.  of  a  coal  from  Courrieres.  for  instance,  yielded  in 
30  hours  the  following  quantities  of  carbon  dioxide  and 
monoxide  respectively  at  the  temperatures  mentioned: — 
25"— 30°  C.  100  c.c.."  2-88  c.c.  ;  45°  C,  1-55,  3-73  ;  65°  C, 
4  25.  5-59  ;  85=  ('.,  1200.  4-97  ;  105°  C,  3000.  6-67  c.c. 
When  the  coal  was  not  first  dried,  the  production  of  carbon 
monoxide  nas  much  smaller,  viz.,  1T3  c.c.  in  30  hours  at 
35°  C.  Experiments  were  also  made  under  similar  con- 
ditions at  higher  temperatures,  and  it  was  found  that  above 
125;  (.'.  there  was  a  considerable  increase  in  the  amounts  of 
water,  carbon  dioxide,  and  carbon  monoxide  produced, 
whilst  indications  were  also  obtained  of  the  formation  of 
hydrocarbons.  Above  150°  C'.,  the  condensed  water  was 
distinctly  acid  and  had  an  acetic  odour.  In  all  cases 
ulmie  (humic)  acid  was  produced  from  the  coal  in  addition 
to  the  other  oxidation  products. — A.  S. 

Tan  hark  ax  a  boihr  furl.     D.  M.  Myers.     School  of  Mines 
Quarterly.   1910.  31,   11 6 —  1 44. 

The  author  gives  in  detail  the  results  of  numerous  practical 
trials  of  spent  tan  for  steam-raising  purposes.  The  material. 
in  both  pressed  and  impressed  condition,  was  u 
and  in  admixture  with  wood  and  coal.  The  boilers 
were  of  the  horizontal  tubular  kind,  the  construction 
of  the  furnaces,  method  of  stoking,  etc.,  being  variously 
modified  during  thi  progresE  of  the  investigation.  The 
-pent  tan  as  obtained  in  the  fire-room  contained  about 
65  per  cent,  of  moisture,  its  weight  averaging  2-13  times 
that  of  the  air-dry  barb  ground  ;>t  the  mill.  The  available 
heat  value  of  the  air-dry  bark  I  5676  B.T.U.  |>er 

lb.,  that  of  the  spent  tan  averaged  2665  B.T.L'.  per  lb., 
and  the  di  aching  was  found  not  to  influence  the 

heat  value  of  the  spent  material,  except  in  so  far  as  it 
affected  the  actual  weight.  The  percentage  composition 
of  a  representath  e  sample  ol  -pent  hemlock  tan  was  found 
to  be  51-8  of  carbon.  0-04  of  hydrogen,  40-74  of  oxygen, 
and  1-42  of  mineral  ash.  As  the  result  of  tests  made  with 
w  et  spent  hemlock  tan  in  a  typical  installation  at  a  tannery, 


the  combined  efficiency  of  boiler  and  furnace  was  found  to 
be  58-2  per  cent.,  based  on  the  available  heat  value,  ami 
43-9  per  cent,  calculated  on  the  total  heat  value,  of  the 
fuel;  while,  when  an  automatic  stoker  furnace  designed 
by  the  author  was  employed,  the  efficiency  figures  obtained 
were  respectively  711  and  54-4  per  cent.  The  increase' 
in  available  heat  obtained  by  pressing  the  spent  tan 
before  burning  was  found  to  be  about  1|  per  cent,  for  each 
per  cent,  of  moisture  expelled  ;  but  the  amount  of  moisture 
retained  rarely  falls  below  58  per  cent.,  and  since  pressed 
tan  burns  more  rapidly  than  the  impressed  material, 
a  corresponding  reduction  in  grate  area  is  necessary  in 
order  that  pressing  may  be  advantageous  in  pi 
In  a  series  of  comparative  tests  it  was  found  that  the 
addition  of  about  1  part  by  weight  of  coal  to  ti  parts  of 
pressed  tan  increased  the  combined  thermal  efficiency 
of  furnace  and  boiler  from  59-4  to  63-4  per  cent.,  the  per- 
centage rated  capacity  of  the  boiler  being  increased  from 
92  to  135-5.  When  wood  was  mixed  with  the  tan  for 
firing,  the  best  results  were  obtained  by  grinding  the  wood 
to  the  size  known  as  "hog-feed."  the  presence  of  Iol's  or 
slabs  of  wood  being  found  disastrous  both  to  the  furnaces 
and  to  combustion.  The  author  finds  that  ample  com- 
bustion space  is  necessary  for  the  satisfactory  burn 
tan.  and  for  this  reason  regards  low-arched  furnaces  as 
unsuitable  for  the  purpose.  He  also  finds  that  tan  cannot 
be  burned  economically  in  an  ordinary  coal  setting  without 
a  refractory  arch  separating  the  fire  from  the  cooling  surface 
of  the  boiler  shell  or  tubes,  this  being  the  case  both  for 
hand  tiring  and  automatic  stoking,  even  when  the  tan  is 
enriched  with  coal  in  such  proportion  that  the  heating 
values  of  the  two  fuels  are  equal.  Under  normal  conditions, 
the  boiler  horse-power  per  square  foot  of  grate  was  found 
to  be  about  2-08  for  oak  tan  and  1-5  for  hemlock  tan,  these 
values  being  very  largely  influenced  by  the  comparative 
excellence  of  the  firing.  The  author  concludes  that, 
basing  comparison  on  flue  gas  analyses,  the  combustion 
of  tan  is  more  complete  than  that  of  coal  under  equally 
favourable  conditions.  The  high  moisture  content  of  the 
tan,  however,  produces  a  comparatively  low  furnace 
temperature,  and  acts  against  an  equally  high  combined 
efficiency  of  furnace  and  boiler. — W\  E.  F.  P. 

Carbon   and   hydrogen;    Direct   union   of .     Synthesis 

of  methane.     Part  II.     W7.  A.  Bone  and  H.  F.  Coward. 
Chem.  Soc.  Proc.,   1910.  30.   146. 

In  continuation  of  their  previous  experiments  (this  J., 
1908,  1143),  the  authors  are  now  able  to  report  a  not  less 
than  95  per  cent,  yield  of  methane  from  less  than  0-03  grm. 
of  highly  purified  sugar  charcoal  (containing  not  more 
than  006  per  cent,  of  ash  and  less  than  01  per  cent,  of 
hydrogen)  by  maintaining  it  in  a  steady  current  of  pure 
dry  hydrogen  at  1150°C  for  from  seventeen  to  twenty-five 
hours  continuously,  thus  completing  the  proof  of  the  direct 
synthesis  of  methane  from  its  elements  at  this  temperature. 

Petroleum  spirit  ;    First  Report  of  the  Departmental  Com- 
mittee on .     [Cd.  5175.] 

The  first  report  of  the  Departmental  Committee  or 
Petroleum  Spirit,  which  was  appointed  in  December, 
1908,  has  been  issued  as  a  Parliamentary  Paper.  Th( 
Committee  consists  of  Sir  H.  H.  Cunynghame  (chairman) 
Sir  B.  Redwood,  Major  A.  McNeill  Cooper-Key.  Mr.  .1 
Ollis.  and  Mr.  A.  Boyle,  and  the  terms  of  reference  wen 
"  to  inquire  into  the  sufficiency  of  the  existing  regulations 
relating  to  the  storage,  use.  and  conveyance  of  petrol  III 
spirit,  and  to  repoit  what  further  precautions,  if  any 
are  in  their  opinion  desirable  as  tending  to  diminish  tin 
dangers  attendant  thereon."  The  expression  "  petroleun 
spirit  "  in  the  report  means  "  any  petroleum  to  which  th> 
Petroleum  Acts,  1 JS71  to  lS.Nl".  apply,  i.e.,  petroleun 
having  a  flashpoint  of  less  than  73°  F.  when  tested  in  thi 
manner  prescribed  by  the  Petroleum  Acts."  At  tie 
date  of  the  passing  of  the  Petroleum  Act  of  1871.  thi 
trade  in  petroleum  spirit  was  small  compared  to  it 
present  dimensions.  Motor  spirit  is  now  obtainable  ii 
most  villages.     In  addition  to  this  the  use  of  petroleur 
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ipirfl  haa  greatly  increased.    Omissions    which  at  the  timi 
issing  of  tin-  Art  \vcrr  in gligiiblo.  In  \  ■  ■  mow  assumed 
importance.     Since  tin   yeat   1 90S  the  amount  of  petr 
-pint  imported  into  the  I  int.it  Kingdom  has  trebled. 

The  mo  i   important  of  the  defect*  and  omisaiona  ia  tin 
.i,u— i. n    ol    any     provision    fur    Government    control,    or 
I  fur  a  central  authority.     The  whole  administra- 
the  Petroleum   Acta  ia  in  the  handa  of  thi    I 

lothorities,  which,  except   in  Scotland,  arc  for  the   i 

part,    small    bodies.      Provision    fur    direct    Governmenf 
aontrol   should   be   mad.-   in   such  n   way   that   it    ma)    ix 
(I)  for  general   rules   In   Is'    made   by   the  central 
authority     prescribing     such     general     principles     at     an 
hum  i-tllv  apphi  able  for  guarding  against  dangera  arising 
boa    the    storage,    use,    and    conveyance    of    petroleum 
spirit,  and  (2)  tot  officers  to  be  appointed  to  supervise  thi 
working   of    the     Vets    by    inspection   or    otherwise.      Hut 
this  ihould  not  diminish  the  responsibility  of  local million 
ties   for  carrying  out   the  provisions  ol  the  Acts.     Theii 
powers    of    imposini;    conililions    m    the    licences 
mated  by  them  should   be   preserved,  and  general  rules 
not    be    made    without    previous    notice    to    local 
authorities,    and,    if    necessary,    a    departmental    inquiry 
it  which  the  local  authorities  and  the  various  intrusts 
led  should   be   represented.      In   view   of  the  great 
in  the  amount  of  petroleum  spirit  stored  and  used, 
tin-  number   of   local   authorities   should    be   reduced   by 
thr  substitution  of  county  councils  for  district   councils 
m  England  and  for  justices  in  petty   sessions  in  Ireland, 
should    be   a   definite   obligation    placed    upon    the 
ithoritj  to  appoint  officers  whose  duty  it  shall  be  to 
enforce  the  provisions  of  the   Vets,  and  the  powers  of  local 
authority     officers    arc     insufficient.      But     these    officers 
-hould  not  be  given  greater  powers  than  thus,-  ..inferred 
upon  an  officer  of  the  local  authority  under  the  Explosives 
he  ease  with  which  petroleum  spirit  can  be  obtained 
'lis  caused  a  great   increase  in  its  use  for  domestic  dry- 
;.     To  forbid  totally  the  us.-  of  the  spirit  in  private 
would   be   too  drastic,  but   much   might   be  done 
lot  the  coming   generation    by   simple   instruction   in   the 
properties  of  petroleum  spirit  and  the  dangers  inherent  in 
it*  use   for   domestic    purposes.     The    use   of    petroleum 
spirit   hair-washes  in   hairdrcssing  establishments  should 
be  prohibited,  and  it  should  be  made  illegal  for  any  hair- 
to  use   petroleum  spirit   on  the  hair  of  the  living 
subject.     No   great    change    is    necessary    in    the    present 
regulations  applicable  to  the  keeping  of  petroleum  spirit 
for  use  in  motor  vehicles,  but   the  regulations  should   In- 
made  under  the  Petroleum  Acts  and  not  under  the  Loco, 
motives  on  Highways   Vet,  and  regulation  No.  7  should  be 
amended  to  allow  of  two  spare  tins  being  ranicd  on  a 
ir  without  notification  to  the  local  authority,  and  a 
regulation  should  be  added  making  it  compulsory  to  keep 
I   supply   of   dry   sand  or  some   other   suitable  substitute 
in  every  storehouse  or  garage.     Larger  vessels  than  those 
it  present  allowed  should  not  be  kept  under  the  regulations. 
TV  fitting  of  a  gauze-protected  vent  pipe  or  other  safety 
of    some    approved    description    should    In-    com- 
pulsory in  motor  boats  licensed  to  ply  for  hire,  and  section 
To!  the  Petroleum  Act.  1871.  should  be  altered  to  prevent 
the  keeping  of  petroleum  spirit  in  any  glass  or  earthenware 
vessel  of   a    greater   capacity    than   half   a    pint.     Large 
quantities    of     petroleum     spirit    are     manufactured     by 
distillation.     In  these  cases,  a   storage  license  is  required 
by  the  terms  of  which  such  conditions  as  will  secure  safety 

'•an  be  imposed.     It  is  therefore  unnecessary  to  r mmend 

further  restrictions,  since  the   manufacture  is    sufficiently 
ted  under  the  existing  law. 

Calibration  and  method  ■■>  combustion  calorimeter. 

Roth.     Set    Will. 

Pat  t 

Drying  apparatus  tor  peat  and  tlo    like.     ('.  A.   Matheson. 
•i    to    i,.    B.    Farmer.    Perth.    Ontario.    C'anad; 
C.S.   Pat.  957,232,   May   Hi.   1910. 
The  peat  is  caused  to  pi-s  over  the  stepped  bottom  of  a 
removable   pan   arranged   within   a   suspended    casing    to 


,   i        iprooating  motion  can  '<<    imported.     The  pan 
heated  by    uitable  mean!  and  a  layet  ol  heal  io  uJo 
material  is  interposed  between  thi    pan  and  thi 

— W.  II   I 

Briquettes,     Manufacture    of from   parous  and  ' 

Kopie  fuels  such  at  peat.  T.  Franko.  !■>.  I'.u  109,689, 
Nov.  26,  L909.  Under  Int.  Cony.,  April  26,  1906 
l  iik  |icut  is  freed  from  inoombu  bible  matter  and  while 
nil  wet  is  mixed  with  a  readily  combustible  binding  t 
and  formed  into  briquettes.  In  this  way.  after  th<  mois 
lure  has  evaporated,  tic  briquettes  retain  the  porous 
. harm  ter  of  the  peat,  and  l.um  non  efficiently  owing 
to  the  presence  ol  oxygen  and  moisture  in  the  poi 

—A.  T.  L. 

Coke-ovens ;    Charging—  V.  \\ .  C.  Sohniewind,  New 

Stork.     Eng.   Pat   10,485,  May  :i.   1908 

\  c  -uaiusim:  in  nil  ib  mounted  on  a  trolley  is  carried  on 
rails  aliovi-  a  battery  of  ovens,  .so  thai  if  can  b 
oyer  the  charging  door  of  any  oven.  The  hopper  is  ol  the 
same  length  as  the  ovens,  md  di  charges  the  coal  uni- 
formly ovet  the  length  of  each  oven  by  means  of  a  rotating 
drum  with  projecting  arms  or  ribs  arranged  beneath  the 
mouth  of  the  hopper.  The  trolley  also  carries  mechanism 
Eot  raising  and  lowering  the  covers  of  the  charging  aper- 
tures.  and  for  ramming  down  tin-  charge,  and  in  order 
that  this  mechanism  may  be  directly  above  the  charging 

apertures,  the  hopper  is  arranged  t te  side  and  a  plate 

or  apron  is  provided  beneath  the  drum  to  guide  the 
into  the  charging  aperture. — A.  T.  L. 

Coke-ovens;    Meant  for  charging   — .     J.  H.  Darby  and 
IV.  Colquhoun,  Sheffield.     Eng.    Pat.    11,036,   May  lu, 

l!X)9. 

To  prevent  the  formation  of  "  black-ends,"  '■•■  uncoked 
coal,  against  the  lining  of  the  doors,  the  retort  is  charged 

in  such  a  way  as  to  leave  a  free  space  at  the  charging  end. 
For  this  purpose,  in  charging,  a  false  plate  i-  pla<  id 
between  the  charge  and  the  push-plate.  The  push-plate 
is  withdrawn  and  the  charging  door  closed  upon  the  false- 
plate  while  the  charging  peel  "  is  withdrawn,  and  the 
door  is  then  again  opened  for  the  removal. of  the  false- plate. 

—A.  T.  L. 

Coke  ami  tin   liki  .    Apparatus  for  conveying,  cooling,  and 

discharging  incandescent .      Berlin-Anhaltis.  h.     Mas- 

chinenbau-Act-Ges.,  Berlin.    Eng.  Pat.  18,908,  Aug.  17, 
1909.     Under  Int.  Conv.,  dune  30,  1909. 

The  apparatus  is  of  the  type  in  which  a  truck  into  which 
the  coke  is  discharged  from  the  retorts  is  driven  by  an 
endless  cable  to  the  point  where  it  is  emptied,  and  hack 
igain  to  the  retorts.  The  installation  is  arranged  so  that 
a  workman  in  the  retort-house  can  control  the  whole 
operation  of  discharging  the  retorts,  quenching  the  coke, 
and  emptying  the  trucks.  In  one  form,  the  truck  runs 
to  and  fro  along  the  same  track.  The  endless  cable  is 
driven  in  cither  direction  by  a  pulley  with  open  or  crOSI 
(nit  drive.  The  belt-shifter  has  time  positions,  for 
forward  and  backward  drive  and  for  Btopping  respectively, 
I  is  controlled  from  the  retort -house  by  an  endless  cord. 
()n  leaving  the  retort-house,  the  buck  is  automatically 
stopped  beneath  a  quenching  spray,  at  the  bottom  of  an 
tip-gradient,  while  the  driving  arm  on  the  end! 
leaves  the  truck  and  passes  down  and  along  a  loop  formed 
by  guide-pulleys  la  math  the  track.      An  arm  on  the  truck 

nti. ils  the  water-vah  e  as  the  trucl 
arm  on  the  cable,  having  passe  1  the  the  truck 

up  an  incline  to  the  discharging  platform,  where  it  sti 
a  fixed  stop  which  automatically  opens  the  lunged  sides 
of  the  truck.  At  the  same  time,  an  arm  on  the  track 
strikes  an  arm  connected  with  the  belt-shifter  an 
the  direction  of  motion  of  the  cable.  The  empty  truck 
is  thus  taken  back  to  the  retorts,  where  it  i-  stopped  by 
the  attendant  puffing  his  controlling  corf.  In  another 
form,  an  endless  tr  ck  is  used,  and  the  truck  runs  always. 
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in  the  nine  direction,  ->  that  any  Bomber  of  trucks  may 
be  used  on  the  one  track.  In  tins  oase,  the  controlling 
oord  is  connected  to  tie-  switch  of  an  electromotor  for 
driving  the  cable.-  -A.  T.  1. 


Coke;     Proa  -ng   .     E.    Schulte,    New 

York.  Assignor  to  The  I  nited  Coke  and  Gas  '  o.     D.S. 
Pat.  958,184,  Mai    17.  1910. 

The  incandesi  ent  obke  is  charged  into  an  air-ti^lit  chamber 
provided  with  inlet  and    outlet    pipee    fbl    thi  oi 

inert   cases  tbrongh  the  coke.     The  cases  resulting  from 
the  combustion  of  a  alight  amount  of  the  coke  in  the  air 
1  in  the  apparatus  arc  circulated  by  a  fan  through 
the  column  of  coke  and  then  through  a  cooling  app  ratna. 

This  niay  1 f  the  multitubular  type,  the  gases  passing 

•over  the  exterior  of  water-cooled  tubes. — A-  T.  L. 


Coke;    Process  of  quenching  .     H.    Hoppers.    Essen- 

on-the-Kuhr.    Germany.      U.S.    Pat.    958.051.    May    17, 
1910. 

The  coke  is  immersed  in  hot  water  for  a  sufficient  time 
to  cool  the  outer  part  of  each  lump,  and  is  then  exposed 
to  the  atmosphere.  In  this  way  a  non-brittle  coke  of 
uniform  quality  is  obtained. — A.  T.  L. 

•Coke-ovens.     The    Carbon    Coke    Co.     Fr.    Pat.    409,553. 
Nov.   24.    1909. 

The  oven  comprises  a  tall  vertical  cylindrical  chamber, 
into  which  coal  is  fed  at  the  top,  provided  with  a  hinged 
bottom  plate  operated  by  a  vertical  link,  the  lower  end 
of  which  is  drawn  back  by  a  nut  working  on  a  screwed  rod, 
for  discharging.  A  series  of  vertical  heating  Hues  is 
formed  by  hollow  segmental  blocks  built  around  the  wall 
of  the  coking  chamber,  and  an  outer  series  of  hollow 
segmental  blocks  forms  the  air-heating  flues.  Alternatively 
the  heating  flues  may  be  horizontal,  a  separate  burner  being 
provided  for  each,  and  the  coking  chamber  may  be  divided 
by  a  vertical  partition  into  two  chambers  semi-circular 
in  plan. — A.  T.  L. 


■Blast-) urnace  gases,  etc  ;  M'  thod  and  furnace  for  burn- 
ing   .  H.  E.  Parson.  Assignor  to  Parson  Manu- 
facturing Co.,  New  York.  U.S.  Pats.  95S.42S  and 
958,429,  May   17.   1910. 

The  method  is  for  the  simultaneous  combustion  of  solid 
fuel  and  blast-furnace  gas.  As  applied  to  the  heating  of  a 
steam-boiler,  the  boiler  furnace  contains  a  solid  fuel  fire, 
fed  with  an  air-blast,  and  the  gas  is  forced  into  the  furnace 

by  a  separate  blast.     The  boiler  pressure  is  used  t ntrol 

automatically  the  blast  for  the  solid  fuel  or  both  of  the 
blasts.— A.  f .  L. 


Deodorising  exhaust  gasfs  especially  those  of  internal  com- 
bustion engines.  L.  Bregha  and  H.  Kaiser.  Vienna, 
Austria.     Eng.  Pat.  1  1,403,  June  19,  1909. 

The  exhaust  gases  are  passed  tin  ouch  a  chamber  containing 
a  mixture  of  calcium  oxide  and  chloride  before  being  allowed 
to  pass  into  the  air. — W.  H.  C. 


Qas  ;   Manufacture  of from  peat.    P>  .r  ( las  and  (  oal 

Co.     Fr.   Pat.  409,263,  Oct.  28.  1909. 

The  wet  peat  is  treated  in  a  disintegrator  so  as  t..  destroy 
its  porosity  and  at  the  same  time  it  is  sprinkled  with 
petroleum  or  other  hydrocarbon.  The  pasty  massistbejj 
heated  in  a  retort  until  converted  into  coke.  Air  is 
admitted  to  the  retort  during  the  coking,  ami  the  heated 
air  mixed  with  gas  from  the  retort  is  caxburetted  by 
passing  through  tar  obtained  from  the  peat.  The  gas  is 
then    cooled  and   the   by-products  condensed.-    A.  T.  L. 


rifiers.  Kolnisehe  Maschiticnbau  Act. -ties,  and 
C.  YVegescheidt,  Kdln.  Germany.  Eng.  Pat.  1(1,243 
Julj    12,   1909. 

The  purifier  is  built  with  double  walls  at  each  end  and  from 
both  ends  conduits  an-  formed  for  the  gas  which  extend 
the  whole  length  of  the  purifier.  These  conduits  are 
formed  of  louvred  laths  arranged  in  the  shape  oi 
sn  as  t.i  support  the  oxide  or  other  purifying  material  and 
leave  a  space  below,  through  which  the  gas  may  flow  ami 
pass  into  or  from  t  he  i  ixide  through  the  i  ppenings  between  the 
louvres.  The  gas  enters  the  space  between  the  douhll 
walls  at  one  end  of  the  purifier,  passes  throu 
into  the  loin  red  conduits  which  are  connected  to  tin- 
end  of  the  purifier  and  thence  through  the  layer  of  oxid 
to  the  adjacent  conduits  connected  to  the  other  end  of  th, 
purifier.  From  these  exit  conduits  the  gas  enters  thi 
space  between  the  double  walls  at  the  farther  end  tad 
thence  it  passes  to  the  delivery  main.  The  flow  of  gas 
is  controlled  by  valves  provided  with  indicating  £ 
When  the  purifiers  are  to  be  emptied,  the  laths  of  the 
Ion  res  are  turned  vertically  so  as  to  allow  the  material 
to  be  easily  discharged. — W.  H.  C. 


drying  producer  and  other  ga 
j.    Fritz.     Ger.     Pat.     218 


Purifying,  cooling,   and 

Apparatus    for    . 

May  6.   1909. 

Hollow  cylinders  or  cones  are  superposed  in  a  casing 
and  are  provided  on  their  surface  with  batlle-pl.it'  - 
arranged  to  form  a  continuous  zig-zag  passage  for  the  at 
The  compartments  formed  by  the  baffle-plates  arc  con- 
nected with  the  supply  of  water  used  for  purifying  the  gas. 
in  such  a  manner  that  the  gas  passes  alternately  t: 
dry  compartments  andcomp  rtments  supplied  with  waur 
Each  compartment  i3  provided  with  a  separate  outlet 
for  condensed  tar,  etc. — A.  S. 


Gas  ;    Apparatus  for  dn/ing  or  purifying  .     A.  Elsen- 

hans.     Ger.  Pat.  221.9(56.  Dec.  1.  1907. 

The  apparatus  is  of  the  type  in  which  gas  is  freed  front 
liquid  by  introducing  it  into  a  bell  or  drum  rotating  rapidly 
on  a  vertical  axis,  the  liquid  being  projected  against  the 
wall  of  the  drum  by  the  centrifugal  force.  According  to  th 
present  patent,  the  drum  is  rotated  in  an  outer  casing  con- 
taining liquid,  and  the  lower  end  of  the  drum  dips  into  01 
just  touches  the  liquid.  The  particles  of  liquid  separated 
from  the  gas  by  the  centrifugal  force  run  down  the  wall 
of  the  drum  and  mix  with  the  liquid  in  the  outer  casing, 
and  so  are  prevented  from  being  again  entrained  bytfii 
gas.  The  drum  may  be  provided  with  openings  foi 
the  escape  of  the  purified  gas.  Instead  of  the 
itself  dipping  into  the  liquid,  its  lower  end  may  ' 
rounded  by  an  annular  partition  dipping  into  the  liquid 
the  purified  gas  escaping  through  the  space  between  th> 
drum  and  the  partition.  Several  drums  may  be  n 
one  above  the  other  on  a  common  shaft  the  liquid  ma\ 
overflow  from  one  casing  to  that  next  below,  or  may  hi 
supplied  to  and  withdrawn  from  each  casing  in' I 
ently.  The  invention  tan  be  applied  to  the  ccntrifuga 
gas-purifier  described  in  Ger.  Pat.  180,863  (see  Fr.  Pat 
360,341  of  1905;  this  J..  1906,  466),  the  outer  annuls) 
partition  of  the  purifier  being  extended  downwards  so  ai 
to  dip   into  an   annular  gutter  containing  liquid. — A.  S 

Spent    oxidi    of  gas    works  :     Treatment   of  burnt    ■■ 

obtained  by  the  burning  of  the  .     P.    E.    Williams 

Leytonstone.     Eng.  Pat.  2813,  Feb.  5,  1909. 
To  produce  a  material,  suitable  for  use  in  puril,  il 
gas  from  sulphuretted  hydrogen,  from  the  residue 
remains  after  the  spent  oxide  has  been  roasted  or  burned  f" 
the  manufacture  of  sulphuric  acid,  it  is  necessary'  to  extra' 
the  iron  sulphates  which  are  contained  in  the  residue,  s 
these    compounds   interfere    with   the   absorption   of   th 
sulphuretted  hydrogen.      The  burnt  residue  is  leached  « it 
warm  water  to  extract  the  iron  and  calcium  sulphates  an. 
the  residue   is   washed   and   dried.     The  solution  of  iroi 
sulphates    containing    some    calcium    sulphate   is   treatc 
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with  mi  alkali  to  precipitate  the  iron  an  hydrated  oxide, 
It,,  hydra!  il  oxide  obtained  as  above  is,  after  drying 
lo  n  sufl  "■'■■  inixe<l  in  suitable  proportion       itl 

i hi'  washed  residue  ami  with  sawdust  or  other  suitabl 
nt  nut, n,l  and  is  then  ready  for  use  in  purifying 
... ,.  h  may,  if  desired,  be  first  rendered  slightly  alkaline 
»iih  .i  Milution  "l  in  alkali.  An  alternative  method 
i-  oUimed  in  whieh  the  burnt  oxide  is  treated  directly 
with  an  alkaline  solution.     \V.  II.  ('. 

of  tin   purification  i>i  illuminating  gat  .     Vtilixa- 

Hon    of    the    .     H.    Simonin,     Pierrefitte,     France. 

I     -04,  Sept.  7,  1909. 
nt  oxide  is  first  extracted  with  ,i  weak  (2  per  cent.) 
elastic  ammonia  solution  by  which  it  is  claimed  that  all 

the  nitrogen  existing  as  ammonia  or  as  cyanogen  com] nds 

toluble  \ it ,-i  washing  the  oxide  free  (nun 
ammonia,  it  is  dried  at  a  temperature  just  below  200  C  . 
•hereby  all  the  water,  naphthalene  and  tarry  mattei 
driven  ofi  or  decomposed  but  no  sulphur  i-  distilled, 
finally  the  dry  residue  is  distilled  in  absence  of  air  to 
NBOVer  pun-  sulphur  or  it  is  burned  in  a  current  of  air 
t,,  produce  colourless  sulphurous  or  sulphuric  acid. 
Hi,  solution  taining  ammonia  and  cyanogen  com- 
pounds is  distilled  with  lime  to  recover  the  ammonia 
and  the  residual  liquid  is  distilled  with  caustic  soda  and 
steam  to  convert  the  cyanogen  compounds  into  ammonia. 

I'rtnJi  urn   residues  and  tar;    Process  for  separating  solid 

hydrocarbons  from  .     J.  Tanne  and  (!.  Oberlander. 

Kr.  Pat.  409.516,  Nov.  23,  1909. 
Tut:  petroleum  residue  or  tar  is  dissolved  in  at  least  ,, in- 
half  its  weight  of  benzene  containing  5  to  10  per  cent, 
of  glacial  acetic  acid,  with  gentle  heating.  The  solution 
is  allow,,!  to  cool  gradually,  and  after  12  hums  is  placed  in 
a  refrigerating  chamber.  After  48  hours  the  separation  ,,! 
paraffin,  ozokerite,  etc.,  is  complete,  and  the  liquid  is 
removed  in  a  press. — A.  T.  L. 

Organic     aluminium     compounds     \from     montan     wax]  ; 

•  >-   for   fir:  fiaring  .     E.    Schliemann's    Export- 

>in-Fabrik.     Ger.  Pat.  221,888,  May  6,  1908 

At.i'MiMt'M  salts  of  montanic  acid  arc  obtained  by  tn.it- 
1  refined  montan  wax  with  aluminium  corn- 
prefer  bly  in  presence  of  saponifying  agents 
(alkalis).  For  example,  6-3  kilos.  ,,f  metallic  al  mini  m 
are  digested  with  S4  kilos,  of  33  per  cent,  caustic  s,«la 
solution  and  1000  litres  of  water  until  it  is  converted 
into   hydroxide;   :>••;-    kilos,    of    melted,    refined    montan 

ntaining  about  7"  |ht  cent,  of  acid)  is  added  to  the 
solution,  whereupon  the  insoluble  aluminium  tri-mon- 
kutate,  m.pt.  93  95  t'.,  is  precipitated.  By  using  more 
aluminium,  the  mono-  or  di-niontanate  may  be  produced. 

■unt  ,,f  their  stability  the  products  are  well  suited 
for  use  as  impregnating  materials. — T.  F.  B. 

Fuel  briqiiitti*  .    Process  of  forming  an  agglomerani  for  the 

mnnufartuii    of .     C.   E.   Hite.     Fr.   Pat.   410,016, 

30,   I!  (".'. 

Sib  U.S.  Pat.  941,454  of  1909  ;   this  .[.,  1910,  11.— T.  F.  B. 


U.S. 


W.     Mueller.     Dusseldorf,    Germany. 
Pat.  958,154,  May    17,  1910. 

SnFr.  Pat.  404.671   of  1909  ;   this  . I..  1910.  203.— T.  F.  B. 


Cokeovens.     W.  VV,  Peck.     Ft    Pal    100,970,  Nov.  3,  1909- 
Seb  Bug.  Pat.  24,469  of  1908 ;   tin    J.,  1910,  II.      I    l     B 

/,■'/'  ■  I     Parker,    London. 

Pat.  958,761,   Maj    24,   1910. 

Knj   Pal    17,347 ol  1906;  thisJ  .  1907,  1271       I    F.  B. 

'rod/net*  ga  .  Manufaclun  of  -.  II.  Trachslet  and 
!•'.  Ernst,  Ziirich,  Switzerland  I  in-  Pat.  11,254, 
May  1-'.  1909. 

Sbb  Ger.  Pat.  211,675  of  1908;   thi    J.,  1909,  830,     Eb 

ii, ie  i~  iliie,  i,  ,l.  in  put  ii,,ii, ,-  ,,|  Beet,  7.  Sub-sect.  4.  of  the 
Patent*  and  Designs  Vet,  1907,  to  Eng  Pate.  23,415b  of 
1899,  and  14,077  and  16,988  of  1902      I    K  B. 

Gat  mill  cola  .    Processes  «/  and  apparatus  /<>•   producing 

.     E.  Gobbe,  Jumet,  Belgium.     Eng,   Pat.   11,265, 

May  l-'.  1909.     Under  Int.  Conv.,  May   16,  1908 

See  Fr.  Pat.  402,707  of  moo  ;  this, I.,  1909,  1187.—  T.  F.  B. 

Oat  from  peat  and  other  nibetana  i  ;  Processes  lor  prodv 
— — .     .).   I).  Oligny,  Ville   Emard,  and   Peal   I  .as  and 
Coal  Co.,  Mont  real, 'Canada.      Eng.  Pat.  L':!.7i'»(>.  Oct.  18, 
1909. 

See  Fr.  Pat.  409.203  of  1909  ;   preceding.— T.  F.  B. 


IIb.— DESTRUCTIVE  DISTILLATION; 
HEATING  ;  LIGHTING. 

Chestnut-wood;     Behaviour    of    on    destructive    dis- 

lillatiim.     nnil    tin     prm/iift*    iihlaimd.     ('•.     Borghesani. 
Chem.-Zeit.,  1910,  34.  009—610. 

In  the  author's  experiments,  test,  were  made  with  w 1 

from  the  trunk,  branches  and  r,,,,ts  respectively  of  the 
,  hestnut  tree.  In  the  air-dry  condition,  the  wood  from 
the  trunk  contained  :;:i  17  per  cent,  of  moisture  (drying 
at  150°  C.)  and  5-45  per  cent,  of  bark:  that  from  the 
branches  contained  17  'M  of  moisture  and  20  of  luirk; 
and  that  from  the  mots  contained  .".111  per  cent,  of 
moisture  and  20-1  per  cent,  of  bark.  The  distillation  tests 
were  made  ill  east  iron  retorts,  the  temperature  being 
raised  gradually  t,,  500  <  .  Two  series  of  tests  were  made 
at  different  rates  of  distillation,  viz.,  0-06  kilo,  per  hour 
and  1  kilo.  ]x-r  hour.  After  the  te>t.  the  charcoal  was 
withdrawn  immediately  and  weighed,  and  then  again 
weighed  after  standing  in  the  air  for  15  mins.  The 
condensed  products  were  also  weighed,  and  the  weight 
of  gas  was  taken  as  the  difference  between  the  weight 
!  the  original  wood  and  the  combined  weight  of  charcoal 
and  condensed  products,  the  loss  on  distillation  being 
taken  as  1  percent.  En  the  crude  wood  acid,  after  separa- 
tion of  the  tar,  the  id  was  estimated  by  direct 
titration  with  Ar/2  ammonia,  rising  sensitive  litmus  paper 
as  indicator.  Then,  after  fractional  distillation,  the 
methyl  alcohol  was  estimated  as  methyl  iodide  (Krell, 
Ber.,  1873,  6.  1310)  or  directlj  (Grodzky  and  Kramer. 
Ber.,  1874,  7,  1492),  and  the  acetone  as  iodofot  m  Kramer, 
Ber.,  1880,  13.  1000).  The  results  obtained  (see  following 
table)  show  that  chestnut-wood  Btands  between  bea  h-w 
and  oak-wood  in  regard  to  its  behaviour  on  di 
distillation. 


Charcoal. 

Wood  acid. 

Methyl 

Total 

Anhydrous 

Wood  tr.  .ii, 

Distillation 

In  the        In  the 
retort.          air. 
1 

distillate. 

Tar. 

Quantity. 

Acidity  as 
acetic-  acid. 

acetic 
acid  (calc). 

alcohol. 

■V    ,,!  gas. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

P -T  cent. 

per  cent. 

per  cent. 

■ 

percent. 

■ 

Tnink 

'   slow* 

27-81 

30-09 

59-46 

3-96 

55-50 

4-87 

2-70 

0-68 

0-07 

13-20 

i   rapid 

22-7S 

25-74 

54-05 

3-3" 

50-75 

4-1,, 

g-25 

0-56 

2:1-19 

Branch,-* 

j  all  m 

21-00 

22-S4 

60-00 

4-32 

5S-SS 

8-38 

4-65 

1-16 

0-12 

19-00 

i  rapid 

17-50 

18-54 

54-54 

3-60 

50-84 

7-00 

3-90 

0-97 

0-11 

27-98 

Boots 

'     Sl,,w 

23-75 

28-25 

58-75 

406 

54-89 

5-85 

3-30 

0-83 

0-08 

17-50 

I    rapid 

20  00 

22-74 

53-41 

- 

50-03 

4-90 

2-76 

0-«9 

0-07 

26-59 

-A.S. 
c 
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Resins  :    Production  of  aklehydic  by  carbonizing  wood 

in  closed  vends.     R.  P.  Daohemin.     Bull.  Assoc.  Chim. 
Sucr.  et  Dist  .  1910.  27.  1101  -1100  (Cp.  Kr.  Pat.  402.907 
of  1908  :    this  J.,   19*19.   1320). 
BmriD   the  retorts  ami  tin-  condensers  is  interposed  a 

ssries   of   saturating    vessels   in   which   the    pyrolig "is 

vapours,  previously  freed  from  tar.  are  treated  with  an 
alkali  carbonate.  The  liquors  whioh  ooDeot  in  these  vessels 
are  dark  at  first,  but  turn  yellow  on  becoming  acid,  and 
then  deposit  a  black,  plastic  umorphous  magma  which 
contains  small  quantities  of  water  and  of  acetates.  On 
heating,  this  resinous  product  melts  at  about  60°  C, 
loses  its  water,  and,  if  heating  be  stopped  at  about  200  C. 
it  cools  to  a  black,  hard  mass  exhibiting  a  conchoidal  frac- 
ture. If  a  mixture  of  formaldehyde  and  the  heavy 
phenolic  oils  which  separate  on  distilling  crude  pyrolig- 
ne. 'US  acid,  is  heated  in  presence  of  hydrochloric  acid, 
resinous  substances  of  the  same  physical  aspect  as  the  pro- 
duct from  the  saturating  vessels,  are  obtained,  though 
part  of  the  oils  appears  to  remain  unchanged,  and  the 
product  requires  to  be  thoroughly  wu.shed  before  it  becomes 
firm  and  plastic.  If  the  saturators  are  connected  to 
only  one  retort,  a  very  small  proportion  of  resins  is  obtained, 
owing  to  the  fact  that  the  bulk  of  the  aldehydic  products 
is  liberated  before  the  phenolic  products ;  if  the  saturators 
are  connected  to  three  or  four  retorts  in  which  the  dis- 
tillations are  started  at  intervals  of  12  or  24  hours,  the 
interaction  ol  the  aldehydic  and  phenolic  products  is  very 
complete.  These  resinous  substances  are  soluble  in 
alkalis,  and  are  reprecipitated  by  acids.  They  are  readily 
soluble  in  methyl  alcohol,  benzene,  methyl  acetate,  and 
acetone,  though  their  solubility  in  these  solvents  decreases 
in  proportion  to  the  temperature  to  which  they  have  been 
heated.  Resinous  substances  arc  also  obtained  by  distilling 
crude  methyl  alcohol  in  presence  of  alkab,  but  these  differ 
from  the  product  obtained  in  the  saturating  vessels,  in 
that  they  arc  insoluble  in  alkalis  ;  these  resins,  which  are 
partially  carried  over  in  distillation,  cause  methyl  alcohol 
to  turn  yellow  in  course  of  time.  The  removal  of  the  resins 
in  the  saturating  vessels  facilitates  the  preparation  of 
white  sodium  acetate  and  the  purification  of  the  methyl 
alcohol.  In  conclusion,  the  author  suggests  that  the  tars 
obtained  by  carbonising  wood  in  closed  vessels  are  merely 
solution-   i if    resins  in   phenols. — I,.  E. 

Patents. 

Metallic  filament*  for   incandescence  lamps  ;    Manufacture 

of .     C'ie.    Franc,  pour   1' Exploitation  des  Precedes 

Thomson-Houston.  Fr.  Pat,  409,608,  Nov.  25,  1909. 
A  small  quantity  of  an  alkali,  such  as  sodium,  potassium 
or  ammonium  hydroxide  or  carbonate,  is  added  to  the 
organic  substances  used  to  form  the  binding  agent.  For 
example,  the  binding  agent  may  consist  of  160  grms. 
of  sugar,  lf>0  grms.  of  gum  tmgaeanth,  5  litres  of  water, 
and  5  c.c.  of  28  per  cent,  ammonia. — A.  T.  L. 

Carbon  filaments  [for  electric  lamps  and  other  resistances]  ; 

Manufacture  of  .     H.  Dracger    and  Sprecher  und 

Schuh  A.-G.  Fr.  Pat.  409.906,  Dec.  3,  1909.  Under 
Int.  Conv.,  Nov.  30,  1909. 
Filaments  having  carbon  as  a  base  and  containing  a  metal 
such  as  mercury  or  bismuth  absorbed  in  the  pores,  and 
also  containing  a  non-metallic  element,  such  as  silicon, 
are  prepared  by  either  of  the  following  methods.  In  one 
method,  a  porous  carbon  filament,  obtained  from  powdered 
carbon  and  a  binding  agent,  is  heated    in  vacuo  in  the 

presence  of  mercury   and   sjlic larbide   in   an   electrio 

furnace.  The  sibcon  forms  a  layer  of  carbide  on  the 
surface  of  the  filament  which  has  absorbed  mercury  vapour. 
In  a  second  method,  a  carbon  filament  coated  with  -dicon 
carbide  is  prepared  ac  described  above,  the  core  of  carbon 
is  burned  out  and  the  hollow  filament  is  filled  with  men  ury. 

—A.  T.  L. 

Filament'  suitable  fe,r  incandescent  electric  lam/i-       I'nparu- 

t\on  of .  Soc.  Fran?.  d'Incandescence   par    le    Gaz, 

Paris.  Eng.  Pat.  16,193.  June  29,  1909.  Under  Int. 
Conv.,  July  18,  1908. 

See  Fr.  Pat.  401,307  of  1908  ;  this  J.,  1909,  1080.— T.  F.  B. 


Electric     incandescent    lamps ;      Method    of  regenerating 

carbon-filament     .     E.     A.      Kriiger,  Seehausen, 

Germanv.     Assignor    to     A.    Bloch,    Paris.  U.S.    Pat, 
958,652,"  May  17,  1910. 

See  Eng.  Pat.  8283  of  1909 ;  this  J.,  1909,  1027— T.  F.  B. 

Organom'tallic  compound? ;  Processs  for  preparing  —— 
especially  for  making  filaments  for  incandescence  lament, 
Cie.  Franc,  pour  l'Exploitation  des  Proc.  Thomson- 
Houston.     Fr.  Pat.  410,562,  Nov.  30,   1909. 

See  Eng.  Pat.  8781  of  1909  ;   this  J.,  1910,  618.— T.  F.  B. 

Incaniescence  mantles.  J.  0.  Zdinowich.  Fr.  Pat. 
410,949.  Nov.  22,  1909.  Under  Int.  Conv.,  Dec.  21, 
1908. 

See  Eng.  Pat.  27,755  of  1908  ;  this  J.,  1910,  145.— T.  F.  B 


III.— TAR  AND  TAR  PRODUCTS. 


Coal  tar  ;     "  Water  soluble  " 

Patents. 


Raschig.     See  IX. 


Tar.  tar  oils,  etc.  ;    Apparatus  for  the  fractional  distillation 

of .     A.  Reichmann.     Ger.  Pat.  221,898,  Feb.  19, 

1907. 

Several  horizontal  stills  are  fixed,  parallel  to  one  another, 
in  a  furnace  setting,  each  still  having  its  own  furnace. 
A  flue  from  the  furnace  passes  lengthwise  through  each 
still,  and  a  portion  of  the  still  is  also  directly  heated.  A 
portion  of  the  gases  from  each  furnace  (except  the  last) 
passes  to  the  flue  of  the  next,  so  that  the  stills  become 
progressively  hotter  as  the.  liquid  Hows  through  the  series. 
Each  still  is  connected  with  the  adjacent  stills  by  valved 
tubes,  one  at  either  end,  for  the  entry  and  exit  of  the  liquid. 
and  each  is  provided  with  a  suitable  neck  leading  to  a 
eon  denser.  The  apparatus  is  designed  so  that  the  stills 
may   be  used  either  continuously  or  intermittently. 

— T.  F.  B. 

2-Amino-5-naphthol-l -sul phonic    acid  ;     Process    for    pre- 

paring  carbaminic  acid  alkyl  or  aralkyl   esters  of . 

Badische  Anilin  und  Soda  Fabrik.  Ger.  Pat.  221,967, 
July  11,  1909. 
Derivatives  of  2-amino-5-naphthol-7-sulphonic  acid,  of 
the  composition,  C10H5(OH)(SO3H),  NH.COOR,  R  being 
an  alkyl  or  aralkyl  residue,  are  readily  obtained  by  the 
action  of  the  necessary  chlorocarbonic  acid  ester  on  the 
aminonaphtholsulphonic  acid  in  presence  of  substances 
which  combine  with  mineral  acids.  The  products,  unlike 
the  corresponding  aryl  esters,  are  very  stable,  and  may  be 
used  in  the  preparation  of  dyestuffs.  Two  methods  are 
described  in  the  specification  for  the  preparation  of  the 
carbaminic  acid  ethyl  ester  of  the  J-acid. — T.  F.  B. 

Separating  solid  hydrocarbons  from  petroleum  residues  anil 
tar.     Fr.   Pat.  409,516.     See  IIa. 


IV.— COLOURING  MATTERS  AND  DYES. 

Isalvn-anils.  II. ,  III.  R.  Pummerer.  Ber.,  1910.  43, 
1371'—  137b :  R.  Pummerer  and  M.  Cottier,  ibid.. 
1376—1386; 

The  methylene  group  of  3-oxy-l-thionaphthene  reacfa 
with  aromatic  nitroso-compounds  more  smoothly  than  in 
the  case  of  indoxyl  Ithis  J.,  1910.  14)  and  the '2-anils  of 
thionaphthenequinone,  which  hitherto  have  been  prepared 
through  2-bromothionaphthenequinone,  are  formed.  The 
anil  group   is  loosely   combined   and   with   mineral  acid- 
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Ibionsphthenequinonc  is  readily  obtained      With  indoxyl, 

:i...w  l-thionaphtheno,  oxindole,  or   acenaphthen the 

.inline.   Indigo  dyestuffs  arc  produced.     Thioimph- 

ii e-2-oximc  is  similarly  reactive  and  yields  with 

Indox)  I,   2-indole-2-thionaphtheneindigo  us  well  us  [ndig< 
nuonaphthenoquinonc-/j-(Umethylamino-2-anil, 

CaH»<(X)    '  :N.C,H«.N((  M,,;. 

■•pared    from   3-oxy-l-thionaphthene   and    oitrosod i- 

th\  l-iniliiii-.  (a  Little  Thioindigo  is  also  formed)  crystallises 

rush  red  dichroic  prisma  melting,  when  free  from 
benzene,  at  I7ii  C.  When  boiled  in  acetic  acid  solution 
with  3-oxy-l-thionaphthene,  it  gives  Thioindigo,  ami 
under  the  same  conditions  with  indoxyl  and  oxindole, 
it  yields  2-thionaphthene-2  (or  3)-indolindigo,  and  with 
toenaphthenone  (in  an  indifferent  solvent),  2-thionaph- 
ttwneaoenaphtheneindigo.  Both  series  of  isatinanila  give 
vats  when  treated  with  hydrosulphite  and  sodium 
hydroxide,  and  from  them  wool  is  dyed  in  shades  fairly 

trashing.  When  isatin-leuco-2-anil  is  treated  with 
loidl  111  absence  of  air,  two  reactions  take  place  lamely, 
[ndigo  Red  2-anil  is  formed  by  elimination  of  aniline  and 
Mar,  and  Indigo  results  by  the  loss  ol  two  molecules 
of  aniline.  The  former  is  also  obtained  by  heating  a  vat 
oontaining  isatin-leuco-2-aniland  excess  <  >t'  hydrosulphite 
Of  by  oondensing  alkaline  solutions  "|  indoxyl  and  isatin- 
Itiu  ii.'.'-.mil  or,  more  conveniently,  by  condensing  isatin- 
2-anil  in  alkaline  solution  with  indoxyl.  Indigo  Red  2-anil 
is  a  violet  vat  dyestuff,  but  its  leuco-compound  shows  no 
affinity  for  cotton.  -J.  C.  C. 


.  .    The  'I 'yt  st  a  li  of 

43.  1387 


0.  1  linn  i 'ih.     Her.,  1910, 
-1401. 


The  author  has  investigated  the  colouring  matter  of 
which  he  calls  "  kermesic  acid,"  and  compared 
it  with  carminic  acid.  The  two  acids  belong  to  the  same 
aafeur-group  but  the  former  is  the  less  complicated.  Its 
formula  is  t',,11,.0,  and  it  contains  four  hydroxy  groups 
which  can  !»■  acetylated.  It  yields,  on  degradation,  the 
same  products  as  .Iocs  carminic  acid  ;  thus  oxidation 
with  nitric  acid  gives  nitrococussic  acid,  and  on  oxidation 
"f  the  trimethyl  derivative,  the  monomethyl  ester  of 
methylcochentllic  acid  and  a  ketonic  acid  of  the  formula, 
0j    are'obtained.     The  formula. 

CH,     0 

/'\/\0H 
H0\A/C«H»0' 

o 

C02H 

for  kermesic  acid  may  provisionally  lie  accepted. 

Kermesic  acid  gives  a  spectrum  closely  resembling  that 
of  carminic  acid.  It  dyes  wool  from  an  acid  bath  in  orange 
r.-d  shades,  but  the  bath  is  not  exhausted;  on  a  tin 
mordant  the  colour  is  scarlet  red  and  on  an  alumina 
mordant   Bordeaux  tints  are  obtained. — J.  C.  C. 

Patexts. 
.    Manufacture  of .  uiul  process  of  <!•  1 1  lop- 
ing them  on  the  fibre.      P.    A.    New  ton.   London.      From 
Farbenfabr.  vorm.  I".  Bayer  und  Co.,  Elberfeld,  Germany. 
Bug.  Pat.  11,253,  .May  12,  1909. 

izo-compounds  of  noacyl  phenylene-  or  tolylene- 

diamines  are   combined   with   one    molecule   of   2  :  2-di- 
naphthylamine-5  :  o-dihydroxy-7  :  7-disulphonic  acid. 

8Q,H-<  ,.,!'  .  t>Hi-NII  i-,l.H,-,l.iH)Sn3H, 
the  eoyl  group  is  eliminated  and  the  resulting  amino- 
apound  is  diazotised  and  combined  with  one 
a  naphtholsulphonic  acid  or  2  :  5  :  7-amino- 
uaphtholsulphonie  acid  or  with  a  derivative  of  this  acid 
substituted  in  the  amino-group.  The  order  of  combination 
of  the  two  components  may  be  reversed.  (In  dyeing  ' 
printing  these'  dyes  on  cotton  and  combining  them  with 
diazotised    nitroanilines,    shades    varying    from    red    to 


violet  to  blue  an  obt I  which  are  verj  I  liing. 

The  shade      hi  be  d                  to  a  pore  white  by  means 
of   hydrosulphite.     K\  mpfe,    160   parti    ■■!    p-amim 
niilide  are  dm  otised  and  the  diazo-oompound  is  added  to  a 
solution  oi  224  parts  ol  I-naphthol-3-sulphonic  acid  in  a 
solution  oi   180  pari     ol  sodium  carbonate  in  2000  p 
of  water.     Aitei     h  houi  the  mixture  ii  bested  to  98  I 
for  an   hour   with   concentrated   sodium   hydroxide,    the 
amino-oompound  diazotised  and  the  diazo-solution  added 
to  a  solution   o|    SOfi    parte  of  the  disodmm   siilt   of   2:2- 
dinaphthylamine  5    5-dihydroxy-7  :  7-disulphonio  aciil  in 
5000  parts  oi   water  oontaining  an  excess  of  sodium  car- 
bonate.    The    dyestuff    is     eparated    in    the    usual    way. 
When   dyed    On    cotton    and    treated    with   diazotised    )- 
nitroanilinc.  a  deep  blue  is  obtained J.  C.  C. 

Block    colouring     mult,,     [dyestuff]    containing    sulphur ; 
Manufiotin;  of     —  .    Claus  and  Co.,  Ltd.,  Manchester, 
and    \V.    Claus,    Aldeilev     Edge,    Cheshire.      In-      Pal 
11,690,    May     17,    1909. 

1 : 2 : 4-DiNiTKoi-iiKNoi.  (prepared  iron,  is  parts  of 
dinrtrochlorobenzene  by  boiling  it  with  lfs1  parts  of  water 
and  62  parts  of  sodium  hydroxide)  is  boilea  for  about  12 
hours  with  124  parts  oi  sodium  hydrosulphide  solution 
(30  per  cent.  NaSH)  and  26  parte  of  sulphur.  The  resulting 
dyestuff  gives  a  black  with  a  greenish  Bhade  on  cotton. 

— J.  C.C. 

Urea  of  tin  anthraquinom  series  and  process  oj  making 
same.  A.  Schmidt,  and  G.  Kranzleiii,  Assignors  to 
Farbwerko  vorm.  Meister,  Lucius,  uiul  Bruning,  Hochst 
on  Maine,  Germany.  U.S.  Pat.  958.325.  May  17, 
1910. 

i-A.\Tiii;uji  iNONYL-i'BEAS  are  obtained  by  heating 
3-anthraquinonylurethanes  oi  3-anthranuinonyl-urea 
chlorides  with  mono-  or  diaminoanthraquinones.  They 
dye  cotton  and  wool  yellow  to  brown  and  reddish  brown 
shades.  p-/3-Diaathraquinonyl-urea,  <  1 1|  Ml .(  , , H 7i l2)„ 
for  example,  is  formed  by  heating  8-anthrdquinonyl- 
urethane     with     0-aminoanthr  quinone. — T.  I'.  H. 

p-Amino-m-oxyazo  colouring  matters  :  Manufacture  of . 

H.  Imrie,  London.  From  Anilinfarben-  unci  Extract- 
Fabriken  vorm.  J.  R.  Geigy,  Basle,  Switzerland.  Eng. 
Pat.   13,903,  June  14,  1909. 

Seb  Fr.  Pat.  404.535  of  1909  ;  this  J.,  1910,  268.— T.  F.  B. 

o-Oxydisazo  dyesluffs  ;   Manufactur,  of .    Anilinfarben- 

und  Ext™  t-Fabriken  vorm.  J.  R.  Geigy, Basle, Switzer- 
land. Eng.  Pat.  13.904.  .June  14.  1909.  Under  Int. 
Con  v..  March  29,  1909. 

See  Fr.  Pat.  404.536  of  1909  ;   this  J.,  1910,  268.— T.  F.  B. 

Vat  dyes;    Blue  .     \V.    Ba  er.    Vohwinkel,  and   A. 

Hem.  A-signors  to  Farbenfabr.  vorm.  F.  Bayer  und 
Co.,  Elberfeld,  Germany,  US.  Pats.  968,464  and 
968,466,  May  IT.  1910, 

See  Eng.  Pat.  7819  oi    1909  ;    this  J  .  1910,  Bl.— T.  P.  B. 

[Azo]  dye.  F.  Runkel  and  M.  Serzberg,  Assignors  to 
Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany. 
D.S.  Pal    958,830,  May  24,  1910. 

3i  s  Fr.  Pat.  402,546of  1909;  thisj.,  1909,  1191.— T.  F.B. 

[.4;o]   dyesluffs  :    Black  ,   and  process  /or  pro/luring 

(him.     Farbenfabr   vorm.    F.     Bayer    und    Co.     F'irst 
Addition,   dated    O       17,    19  9, 
lug.    11.   1909.      Under   Int.   Com-.,  April  26,  1909. 

See  Eng.  Pat.  10,462  of  1909  ;  this  J.,  1910,  685.— T.  F.  P.. 

Azo    <V</...'.'  Process    of    making  .     Farbenfabr. 

vorm.  F.  Bayer  und  Co.  Fr.  Pat.  410,641,  Dec  2". 
1909.     Under  Int.  Cony.,  Jan.  7,  1909. 

See  U.S.  Pat.  935,031  of  1908  ;  this  J.,  1909, 1 120—  T.  F.  B. 
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■ding .     Farbenfabr.  vorm. 

F.  Bayer  and  Co.  Fr.  Pat.  410,717,  Dei  27,  1909. 
Under  Int.  ConT.,  April  22,  1909. 

Sbk  ;  10,461  -f  1909  ;  this  J.,  1910,  886.— T.  F.  B. 

Azo  dyestuff ;     Proust   of  making  an  .     Farbenfabr. 

vorm.  F.  Bayer  and  Co.  Fr.  Pat.  410.71s.  Deo.  27, 
1909.     Under  Int.  Com..  March  4  ami  19,  1909. 

Eng.  Pat.  9908  of  1909  ;   this  J..  1910,  146.— T.  F.  B. 

Sulphur  [sulphide]  dye  and  process  of  making  same.      R. 
gwrtz,    Friedrichshafen,    Assignor   to    Act.-G 
Anumrabr.,  Berlin.     U.S.  Pat  958,640,  May    17.  1910. 

See  Ft.  Pat.  394.832  of  190S  ;  this  J..  191)9.  305.— T.  F.  B. 

Monoazo  dffeetuff  :    Manufacture  of  a  red  and  lakes 

derived  (herefrom.  Act-Ges.  f.  Anilinfabr.  Fr.  Pat. 
410,480,  Dec.  21,  1909. 

See  U.S.  Pat.  954.960  of  1910  ;   this  J.,  1910, 686.— T.  F.  B. 

Uonoazo  dye  and  process  of  making  same  ;    Black . 

I  >■  hoH,  Assignor  to  Farbwerke  vorm.  Meister.  Lucius, 
und  Briining,  Hoehst  on  Maine.  Germany.  US.  Pat. 
958.774.  May  24.  1910. 

See  Eng.  Pat.  15.0S9  of  1909  ;  this  J.,  1910,  412.— T.  F.  B. 

Sulphurised    [thioindigo]    dyestufjs ;     Process    of    making 

leuco   derivatives   of   .     Farbwerke    vorm.    Meister, 

Lucius,  und  Briining.     Fr.  Pat.  410.732.  March  20,  1909. 

See  Eng.  Pat.  5558  of  1909  ;    this  J..  1910.  81.— T.  F.  B. 

Dyestuffs  [ureas]  of  the  anthraquinone  series  :    Manufacture 

of .     Farbwerke  vorm.  Meister,  Lucius,  und  Briining. 

Fr.  Pat.  410,842.  Oct.  27.  1909.  Under  Int.  Conv^, 
Feb.  1.  1909. 

See  U.S.  Pat.  958,325  of  1910 ;   preceding.— T.  F.  B. 

X itro-o-ozyazo  colours  and  process  of  making  same.  K. 
Elbel.  Assignor  to  Kalle  und  Co.,  Biebrich,  Germany. 
U.S.  Pat  958,912,  May  24.  1910. 

See  Eng.  Pat.  22,200  of  1909  ;  this  J.,  1910,  15.— T.  F.  B. 

Azo   dye  ;     Orange  .     K.    Schnitzspahn,    Offenbach, 

Assignor  to  Chem.  Fabr.  (iriesheim-Elektron,  Frankfort 
on  Maine,  Germany.     U.S.  Pat.  959,078,  May  24.  1910. 

Bn  <  or.  Pat.  217,277  of  1908  ;  this  J..  1910,  268.— T.  F.  B. 

Disazo   dye    and   process   of   making ;     Orange   .     M. 

Boniger,  Assignor  to  Chemical  Works,  formerly  Sandoz, 
.  Switzerland.     U.S.  Pat.  959,109.  May  24,  1910. 

See  Eng.  Pats.  2".o49  and  20,650  of  1909;  this  J.,  1910, 
15.— T.  F.  B. 


V.— FIBRES  ;     TEXTILES  ;     CELLULOSE  ; 
PAPER. 

Cotton  cellulose  ;    Action   of  sodium  hydroxide  an/1  water 

under    pressure    on    .     C.    G.    Schwalbe.     Chem.- 

Z.it.,   1910,  34.  551. 

0>'iv  celluloses  which  contain  oxyceUuloee  show  the  pro- 
perty described  by  Tauss  for  cellulose,  viz.  production  of 
hydrocellulose  on  heatins  under  a  pressure  of  20  atmos- 
pheres. Pure,  normal  cellulose  ("  maco  "  cotton)  suffers 
but  a  very  Blight  hydrolysis.  At  temperatures  above 
100°  C.  dehydration  appears  to  take  place  ;  the  "  hydra- 
tion value "  decreases  with  increase  of  temperature. 
The  proportion  of  products  soluble  in  water  increases  only 
very  slowly  with  increase  of  temperature  up  to  150°  C, 
but  it  increases  very  rapidly  above  this  temperature. 
On   heating  with  a«dium  hydroxide  under   pressure,   the 


eupric-reduciit.'  power  of  the  cellulose,  which  appears  under 
the  action  of  sodium  hydroxide  at  temperatures  below 
100°  C.  disappears,  when  the  concentration  of  the  lye  is 
1 — 2  per  cent.  ;  with  lyes  of  higher  concentration  (3 — 5 
per  cent.)  the  cupric-reducinf;  power  does  not  disappear 
until  a  temperature  of  135°  0.  is  reached.  The  degree 
of  hydrolysis,  as  expressed  by  the  cupric-reducing  po 
at  a  maximum  with  a  4  per  cent,  lye  ;  lyes  of  3  per  cent 
and  of  5  per  cent,  both  have  a  weaker  action.  The  solu- 
bility of  cotton  cellulose  in  sodium  hydroxide  at  the 
ordinary  temperature  decreases  as  the  concentration  of  the 
alkali  is  increased  ;  this  is  also  the  case  at  1003  C.  At 
a  temperature  of  150°  C.  the  solubility  in  lyes  of  1 — 6 
per  cent,  concentration  ranges  from  5  to  7  per  cent. 
Above  150  ('.  the  solubility  of  cellulose  increases  with 
extreme  rapidity.  The  temperature  of  150°  C.  may  be 
regarded  as  the  decomposition  temperature  of  cotton 
cellulose.  Relatively,  the  solubility  of  cotton  cellulose 
is  lowest  in  5  per  cent,  sodium  hydroxide  and  highest  in 
4  per  cent,  sodium  hydroxide.  As  in  the  case  of  water. 
sodium  hydroxide  also  appears  to  produce  dehydration  at 
temperatures  above  100°  C.,  since  the  "  hydrolysis  value  " 
decreases  with  increase  of  temperature. 
(Egyptian)  cotton  appears  to  possess  a  higher  degree  of 
hydration  than  American  cotton. — J.  F.  B. 

Lignin    [lignocellulose]  ;    Formation   of  acetic   and  formic 

acids   in  the  hydrolysis  of  substances  containing    . 

W.  E.  Cross.     Ber.,  1910,  43,  1526—1528. 

By  the  hydrolysis  of  jute,  straw,  beechwood,  fir-wood,  etc., 
with  1  per  cent,  sulphuric  acid  in  an  autoclave  at  110°C., 
small  quantities  (1-2 — 2-8  per  cent.)  of  formic  and  acetic 
acids  were  produced.  From  fir-wood  approximately 
4  parts  of  acetic  to  1  of  formic  acid  were  produced.  Under 
similar  conditions  cotton,  filter-paper,  wood-cclhdose, 
pectin  (from  gooseberries),  and  wood-gum  (pentosan)  did 
not  yield  formic  and  acetic  acids,  or  only  traces,  and  the 
author  hence  considers  that  the  presence  of  formyl  and 
acetyl  groups  in  the  lignocellulose  molecule  may  be 
regarded  as  established. — A.  S. 


Patents. 

Artificial    thread*  ;     Manufacture    of   .     P.    Friedrich. 

Fr.   Pat.  409,789,  Nov.   30,   1909.     Under  Int.  Cony., 
Dec.  3,  1908. 

By  using  cuprammonium  cellulose  solutions  of  great 
tenacity,  as,  for  example,  those  containing,  in  addition  to 
cellulose,  such  substances  as  carbohydrates  or  alcohols, 
as  described  in  Fr.  Pat.  400,321  (Eng.  Pat.  4104  of  1909), 
and  addition  thereto  (this  J.,  1909.  934.  1121)  and  Fr.  Pat. 
404.372  (see  Eng.  Pat.  11,700  of  1909;  this  J.,  1909, 
1246).  filaments  squirted  in  the  usual  manner  may  be 
drawn  out  into  very  fine  threads  and  hardened  in  a  single 
coagulating  bath,  preferably  of  the  kind  described  in  Ger. 
Pat.  206,883  (this  J.,  1909.  362).  The  cellulose  solution 
should  contain  a  smaller  quantity  of  ammonia  than  of 
cellulose,  and  it  should  have  such  a  tenacity  that  it  can  be 

drawn  into  filaments  50  cm.  long  in  the  air  ;    the  c ' 

tration  of  the  coagulating  bath  should  be  so  adjusted 
that  the  filament  can  be  drawn  out  without  breaking 
during  the  first  10  cm.  of  its  passage  through  the  bath. 

— A.  S. 


Sadiferous  fibres  and  method  of  Hair  manufacture.  H. 
Farjas  and  A.  Jaboin.  1st  Addition,  dated  Feb.  16, 
1909,  to  Fr.  Pat.  406,299,  Dec.  4,  1908. 

In  the  original  patent  (this  J.,  1909,  1194)  a  method  was 
described  of  causing  a  radium  salt  to  adhere  to  the  surface 
of  fibres.  According  to  the  present  addition  the  fibres 
are  cleaned  and  then  immersed  in  a  solution  of  radium- 
barium  chromate  in  chromic  acid.  A  solution  of  sodium 
acetate  is  now  added,  drop  by  drop,  so  that  the 
radium-barium    chromate    is    only    slowly    precipitated, 
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in  which  um  ii  in  deposited  on  the  fibres,  to  which  il 
adheres.  Ii  may  afterwards  lie  transformed  into  thi 
■utphste  by  soaking  the  fibres  in  a  solution  oi  lulphurii 
ioia  of  suitable  strength,  such,  foi  example  M  1  part  in 
in  or  in  1>K>      I'   I 


Acul  fUMinii  id   [carbonining]    of    piece*  <>j  cloth   and  fell; 
Apparatus    foi  ,     R.     Jahr.     IV.     I'm.     V 

:,.  1909. 

I'm:  Eabrii  to  i>o  carbonised  i-  led  slowly  through  two  mi- 

iing  a  Buitable  acid  liquor,  the  size  of  the  ?af 
and  the  speed  of  the  machine  being  so  regulated  thai 
thr  material  is  immersed  for  about  twenty  minutes 
Ii  ii  then  passed  between  a  pan  of  squeezing  rollers 
mi, I  ovei  a  Buction  apparatus  t"  remove  the  exoeas  of 
liquor,  and  is  afterwards  led  through  the  carbonising 
rhumlxT.  In  order  t"  ensure  that  the  fabric  is  evenly 
Impregnated,  a  to-and-fro-motion  is  imparted  to  it  by 
ii  between  two  rollers  which  are  provided  with 
a  rev  —  P.  F.  C. 


Fibres  ;    Method  of  protecting ,  whether  loose  or  in  the 

piece,  from  tin  action  of  acids,  calcium  superphosphate,  etc. 
C.  de  Guide  and  F.  Briart.  Fr.  Pat.  409,648,  Nov.  26, 
1909. 

The  fabrics  or  fibres  arc  immersed  in  a  soap  solution,  n 
um   snap   being   used   by   preference,   and  are  then 
E.  F. 

Paper  pulp  from  thi  f>  ii  it  of  (r< '  s  of  tfu  cocoanut  trilie  [coir] ; 

Manufacture   of .     V.  .1.   Kuess,  Tunis.     Eng.  Pat. 

29,480,  Dec.  16,  1909.     Under  Int.  Conv.,  Apr.  8.  1909. 

fin  ,hm  t  fibres  (coir  refuse)  are  prepared  by  a  mechanii  al 
tearing    or    grinding    treatment.     The    material    is     then 

1  with  three  limes  its  weight  of  a  solution  of  the 
{allowing  composition:  water,  loon  litres;  potassium 
carbonate,  20  kilo^.  ;  sodium  carbonate,  1  * »  kilos.  ; 
caustic  soda  (70  72  per  cent.),  ">  kilos.;  "solidified 
petrol"  SO  kiln-.,  and  sodium  chloride  (optional),  30  kilos. 
The  materials  are  digested  for  S  hours  in  an  autoclave  tit 
a  temperature  of  about  150  ' '.  ;  the  liquid  is  then  strained 
off  and  the  fibre  is  reduced  t<>  pulp.     The  same  liquid  may 

I  ten  times  in  succession  if  the  losses  are  made  good 
by  the  addition  of  fresh  liquor.  The  "  solidified  petrol  " 
is  prepared  by  melting  10  kilos,  of  soap  with  10  kilos,  of 
mam  and  dissolving  the   heated   mixture  in  so  kilos,   of 

mi  of  sp.  gr.  0-813;  a  solution  of  9  kilos,  of  caustic 

in  12  kilos,  of  water  is  then  stirred  ill. and  finally  a 
hot  solution  of  I!  kilo-,,  of  boric  acid  in  12  litres  of  water  is 
added.—.!.  F.  B. 

able    tissues;     Extracting .     M.    R. 

Kennedy,  Dansville,  N.Y  ,  Assignor  to  The  National 
Straw  Pulp  Co  .  New  York.  U.S.  Pat.  951,317,  Mar.  8, 
1910. 

Straw  is  first  subjected  to  a  preliminary  digestion  at  a 
temperature  below  boiling  point  with  the  spent  liquor 
from  the  last  stage  oi  the  process.  It  is  then  well  washed 
with  hot  water,  sprayed  with  more  s|ieiit  liquor,  and  the 
ry  quantity  of  fresh  chemicals  is  added.  The 
whole  mass  is  then  thoroughly  mixed  and  transferred 
to  a  cooker,  (which  is  arranged  below  the  digester),  and 
■Objected  t  i  a  high  temperature  under  a  steam  pressure 
of  50—100  lb.  to  the  square  inch.— P.  F.  C. 

Paper,-  Treatment  of  tlar  and  hemp  and  their  wastes  and 
other  vegetable  fibres  tor  manufacture  of .  L.  Da- 
mons.     Fr.    Pat.  4ti0.nU.   Nov.    13,   1909. 

The  fibrous  material,  e.g.  flax  or  hemp  waste,  is  boiled 
*ith  an  alkali  in  the  usual  way  and  is  then  subjected  to 
the  action  of  a  very  dilute  solution  of  a  hypochlorite  to 
which  an  acid  has  been  added  to  Liberate  the  chlorine. 
The  washed  product  is  again  boiled  with  alkali  and  again 
treated  with  dilute  bleaching  powder  solution J.  F.  B. 


Paper  pulp,    tianufactun  of  '■•  I.    II    &  rimeux. 

Fr.   Pat,  400,084,  Peb.  5,  1009 

I'i.ants  and  vegetable  fibrous  marten  are  macerated  with 
lime  ami  alcohol,  in  I  he  pro]  ■  '    '  I  hme 

and  26  litres  of  alcohol  per  ton  of  the  material 
is  .tieeied  in  clo  ed     '     el  .  hoi  or  cold  according  to  the. 
nature  of  the  material,  and  lasts  for  about  -i\  days.     The 
product   is  then  stacked  in  heaps,  which  are  allowed  to 
become  warm.     Lastly  the  fibres  an  by  milling 

and  are  farther  treated  in  the  usual  manner. — J.  F.  Ii. 

Paper  /<"'/',    Procew  for  removing  colouring  matters,  inks' 
printer's   ml:,   etc.,   /nun   i/vixd    paper, 

the  latter  and  of  rags,    i/ute,  etc,   into .     L.    Ben. 

tier.   Pat.  220,424,   Feb.  12,   1909. 

The  material  is  treated  in  the  cold  with  caostii  K)ds  lye 
and  ammonia  solution,  and  then  washed  and  bleached  in 
the  usual   manner. — A.  S. 

Paper;     Dyeing    and    siring    of .     A.     Q.     liloxam, 

London.      From  F.  Curtius  und  Co.,  I  luishurg.  (Jernmny. 

Eng.  Pat.  4067,  Feb.  is.  1010. 

Fun  the  more  economical  sizing  of  paper  pulp,  magnesium 
sulphate  is  used  in  conjunction  with  aluminium  sulphate 
for  precipitating  the  rosin  size,  since,  however,  the 
precipitate  obtained  with  magnesium  sulphate  has  nol 
the  same  property  of  fixing  dyestuffe  as  thai  obtained  « ith 
aluminium  sulphate,  the  use  of  a  small  amount  of  sodium 
bisolphate  is  claimed  in  conjunction  with  the  other  two 
salts.  A  suitable  mixture  oi  precipitating  salts  is  com- 
posed of  50  parts  of  aluminium  sulphate.  10  parts  of 
magnesium  sulphate  and  10  parts  of  sodium  bisulphate. 

- — J.  F.  B. 

Paper,     cardboard,     textiles,    thread*,    cork,    wood,   tobacco, 
colour.-,   gluts,   etc.;   Process  for  rendering  elastic . 

(h.ni.    Fall.    Iteisholz.      I  ..    1'at.    109.S97.   Dee.   :t     loot). 

As  a  softening  agent  or  deliquescent,  in  place  oi  glycerin 
or  liquid  glucose,  for  the  purpose  of  rendering  materials 
elastic,  la?\  ulose.  either  pure  or  in  the  form  of  inverl  sugar, 
is  claimed.     In  order  to  prevenl  the  crystallisation  of  the 

Uevulose,  it  may  be  mixed  with  3 — 10  per  cent,  of  salts, 
e.g.  sodium,  calcium  or  magnesium  chloride,  magnesium 
sulphate,  or  ammonium  acetate,  or  of  glycerin  or  liquid 
glucose. — J.  F.  B. 

Nitrocettulosi  :     Arrangement    for   feeding   paper    into  the 

nitrating  vessels  intht  manufacture  of .     Selwigand 

Lange.  Fr.  Pat.  409,220,  Sept.  17,  1909.  Under  Int. 
Conv.,  June  1,  1909. 
The  appai.ii  ns  consists  of  a  vertical  stem  suspended  from 
a  travelling  carriage,  which  'an  lie  adjusted  over  any  of 
the  nitrating  vessels.  At  the  lowi  r  end  of  the  stem  is 
situated  s  reel  of  paper,  the  papei  from  which  passes  oyer 
i  guide-roll  and  between  a  pan  of  drawing  rolls  also  i  arried 
by  the  stem.  The  drawing  rolls  are  opt  ratedjby  mean 
a  bell  driven  by  an  electm  motor  mounted  al  the  upper 
end  of  the  vertical  Btem.  An  oscillatory  motion  may  be 
imparted  to  the  stem  if  desired. — J.  F.  B. 

Acetylated  cellulosi   det  Production    of   »<»•  

/.,/  direct  transformation  of  natural  cellulose.  V.  .1.  \ 
1'aiithonier.  Fr.  Pat.  109,466,  Nov.  20,  1909. 
<  1'I.i.fi.osE.  in  the  form  of  cotton,  paper,  etc.,  is  tr. 
with  a  mixture  of  acetic  anhydride  and  a  conjugated 
aliphatic  solphonic  acid,  new  acetyl-sulphoaliphatic  acid 
esters  of  cellulose-  being  thus  formed.  The  products  are 
white,  soft  to  the  touch,  and  when  compressed  have  a 
spongy  appearance;  they  arc  soluble  in  glacial  acetic 
acid,  chloroform,  and  acetone  and  an  said  to  be  suitable 
for  the  production  o)  photographic  films  and  for  other 
purposes,  and  for  the  replacement  of  niteooellulose  in  the 
production    of    celluloid.  to    the    pn 

of  the  ingredients  employed,  substances  of  varying  degrees 
of  plasticity  and  solubility  "pie 

of  the  method  of  manufacture,  162  gnns.  of  dry  cotton 
are  treated  with  460  grms.  of  acetic  anhydride,  600  to  700 
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grins,  of  glacial  ai  otic  acid,  and  from  5  to  50  or  more  grms. 
i  t  Bodinm  sulphorioinato,  togethei  with  sufficient  free 
sulphuric  acid  to  liberate  the  sulphoricinic  acid.  I  Ue 
tl.i.  i.d  aoetic  acid  acts  as  a  diluent  only.  The  operation 
is  beet  conducted  by  first  adding  the  glacial  acetic  and 
sulphuric  acids  together  with  a  little  oi  the  acetic  anhy- 
dride, and  then  gradually  adding  the  remaining  con- 
stituents, with  thorough  mixing,  after  the  reflation  has 
started,  in  order  bo  avoid  heating.  The  mass  is  kneaded 
for  some  time  and  allowed  to  stand  for  12  to  18  hours. 
The  reaction  is  completed  when  a  sample,  after  washing 
and  drying,  is  soluble  in  acetone.  The  mixture  is  then 
filtered,  and  the  substance  precipitated  by  adding  water, 
treated  with  sodium  carbonate,  washed,  and  dried. — E.  F. 

Plastic  materials  analogous  to  celluloid  ;  Manufacture  of — . 
P.  Breteau  and  H.  Leroux.  Fr.  Pat.  409.557.  Feb.  19. 
1909. 

OoMPOamOHS  adapted  for  use  instead  of  celluloid  are 
obtained  by  replacing  the  natural  or  synthetic  camphor 
used  in  the  manufacture  of  ordinary  celluloid  by  an  equal 
amount  of  any  of  the  following  substances :  — aromatic 
aldehydes,  such  as  pure  or  commercial  benzaldehyde,  and 
homologous  alkylated  or  arylated  derivatives,  hydro- 
aromatic  ketones,  such  as  hexahydrobenzylketone, 
tetrahydrobenzvlketone  and  their  alkylated  homologies. 
hydronaphthylketones,  the  complex  mixture  obtained 
by  oxidation  of  the  product  resulting  from  the  catalytic 
hydrogenation  of  crude  phenols,  or  mixtures  of  the  above 
substances.  Similar  products  are  also  obtained  by 
replacing  the  nitrocellulose  used  in  the  production  of 
ordinary  celluloid  by  organic  or  inorganic  acid  esters 
of  nitrocellulose,  hydrocellulose  or  oxycellulose,  or  by 
a  mixture  of  these  various  esters,  with  or  without  nitro- 
cellulose.—E.  F. 

Peat,   peat-znoss  and  similar  materials  .     Manufacture  of 

plastic  objects  from .     T.  Franke.     Fr.  Pat.  409,590, 

Nov.  25,  1909. 

Peat,  peat-moss,  sawdust  or  other  similar  materials  are 
dried  in  the  air.  disintegrated,  sifted  and  placed  in  water 
until  "'  just  saturated."  An  agglutinant  is  now  added  ; 
if  the  materials  are  moistened  to  the  right  extent  this 
agglutinant  does  not  penetrate  the  psrticles  but  merely 
holds  them  together  during  subsequent  drying.  In  this 
way  shoe-soles  and  similar  articles  are  produced,  and  may 
be  strengthened  by  incorporating  layers  of  gauze  in  the 
mass. — E.  F. 

Threads,  vires,  and  bands  ;    Manufacture  of  lustrous . 

P.  A.  Newton,  London.  From  Farbenfabr.  vorm. 
F.  Bayer  und  Co.,  Elberfeld.  Germany.  Eng.  Pat. 
11,354,  May  13.  1909. 

See  Fr.  Pat.  408,370  of  1909  ;  this  J..  1910.  624.— T.  F.  B. 

Paper   and   similar    materials ;     Process   of    making   

pliable.  F.  Evers,  Dusseldorf,  Germany.  U.S.  Pat. 
957,196.  May  10,  1910. 

See  Fr.   Pat.  409,897  of  1909  ;    preceding.— T.  F.  B. 

Cocoanut   fibre;    Process  for  converting  info    paper 

pulp.  V.  J.  Kuess.  Fr.  Pat.  409,614.  Nov.  25.  1909. 
Dnder  Int.  Conv.,  April  8,  1909. 

See  Eng.  Pat.  29,480  of  1909 ;    preceding.— T.  F.  B. 

Fabrics  with  disinfecting  and  sterilising  properties.    Ger.  Pat 
222.292.     See  XIXb. 


VI. -BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

Discluinjing  indigo  by  means  of  oxygen  compounds  of 
nitrogen.  F.  Binder.  Rev.  Gen.  Mat.  Col.,  1910,  14, 
169. 

The  author  has  examined  large  quantities  of  goods  pre- 
pared by  means  of  the  process  of  Freiberger  (see  Eng.  Pat. 
13,896  of  1  »0*  ;   this  J„  1909,  472).  in  which  discharges  are 


produced  on  indigo-dyed  material  by  printing  with  a 
mixture  of  a  nitrate  and  nitrite,  and  then  passing  through 
an  acid  bath.  He  states  that  the  shade  of  the  indigo  ii 
not  affected,  the  whites  are  pure,  even  on  deep  grounds, 
and  no  oxycellulose  is  formed.  The  process  is  cheaper 
than  any  of  the  other  known  methods  of  discharging. — A.  S. 

Dyed   cotton    goods;     Action    of    light    on    finished . 

P.G.Jones.  J.  Soc.  Dyers  and  Col.,  1910,  26,  147—150. 
The  author  noticed  that  upon  exposure  to  light,  a  dyed 
pattern  which  had  been  finished  with  oil  behaved  differently 
from  one  which  had  received  no  finish.  Exposures  w,  r(, 
then  made  of  patterns  which  had  been  treated  with  differ- 
ent kinds  of  finishing  oils,  such  as  sulphonated  oil,  soluble 
oil  (saponified  castor  oil),  soluble  oil  made  neutral  by 
addition  of  free  fatty  acid,  and  "  monopol  soap,'!  and  the 
results  compared  with  those  of  untreated  patterns.  On 
the  whole  the  results  as  regards  homogeneity  wen  dis- 
appointing, but  they  indicate  that  the  colours  may  be 
roughly  divided  into  groups.  Thus  one  group,  about 
50  per  cent,  of  the  total  number  of  dyestuffs  teetedj 
contains  those  of  which  the  fastness  to  light  is  diminished 
by  a  treatment  with  oil,  and  includes  representatives 
of  practically  all  classes  of  dyestuffs.  Group  II  includes 
those  dyestuffs  (some  30  per  cent,  of  the  number  tested] 
which  are  unaffected  by  an  oil  finish.  All  classes  but 
that  of  the  sulphide  dyestuffs  are  represented  in  this 
group.  Group  III  (13  per  cent.),  contains  those  colours 
which  are  less  affected  by  a  sulphonated.  than  by  a 
soluble  oil.  About  8  per  cent,  of  the  shades  were  less 
affected  by  a  soluble  than  by  a  sulphonated  oil  and 
9  per  cent,  (with  one  exception  direct  cotton  dyestuffs) 
were  rendered  faster  by  an  oil  treatment.  Dextrin  has  a 
ma  kedly  beneficial  effect  upon  the  fastness  of  the  shade, 
especially  when  used  alone,  but  also  when  used  in  con- 
junction with  an  alkaline  finishing  oil. — F.  M. 

Fastness    to   light    of   colours    in    printed   tapistn/   car  pits. 
D.  Paterson.    J.  Soc.  Dyers  and  Col.,  1910,  26,  152. 

It  has  been  stated  that  shades  produced  upon  tapestry 
yarns  by  printing  and  steaming,  are  not  so  fast  to  light 
as  those  obtained  with  the  same  dyestuffs  but  dyed  in  the 
bath.  The  fastness  is  however  an  inherent  property  of 
the  dyestuff  and  is  independent  of  the  method  employed 
in  fixing  it  upon  the  fibre,  and  as  a  result  of  comparative 
trials  the  author  is  able  to  assert  that  there  is  no  difference 
in  the  properties  of  the  colours,  dyed  upon  yarns  by  the 
two  different  methods. — F.  M. 

Patents. 

Reir.     J.  A.  Butler,  Winthrop.  Mass.  and  L.  Flick,  Sayles- 
ville,  R.I.     U.S.  Pat.  958,591,  May  17,  1910. 

The  keir  comprises  a  vertical  cylindrical  casing  and  a 
receptacle  which  can  float  therein.  The  fabric  is  treated 
in  this  receptacle,  and  is  withdrawn  from  it  through  an 
opening  in  the  bottom.  The  receptacle  has  an  inclined 
wall  which  guides  the  fabric  towards  the  opening. — A.  T.  L. 

Coloured  woollen  effects  in  unions  ;    Process  for  producing 

.     0.     Imray,     London.     From     Meister,     Lucius, 

und  Briining,  Hoechst-on-Maine,  Germany.     Eng.  Pat. 
18,828,  Aug.  16,  1909. 

Union  goods  are  prepared  from  undyed  wool,  cotton,  and 
wool  previously  dyed  and  rendered  incapable  of  absorbing 
further  dyestuffs  by  means  of  tanning  substances  and 
metallic  salts  by  the  method  described  in  Eng.  Pat.  19,668 
of  1900  (this  J.,  1901,  1110).  After  being  finished  in  the 
grey,  these  goods  are  dyed  in  the  piece  in  a  bath  containing 
direct  dyeing  dyestuffs  and,  if  necessary,  dyestuffs  which 
dye  wool  only.  It  is  found  that  the  ground  of  the  fabric, 
consisting  of  wool  and  cotton,  can  thus  be  dyed  evenly  in 
light  shades,  black,  dark  blue,  Russian  green,  brown, 
claret-red,  scarlet  or  other  shades,  whilst  the  previously 
treated  interwoven  fibres  retain  their  original  colour 
unchanged.  These  may  have  been  treated,  for  instance, 
with  tannin  and  tartar  emetic.  Better  effects  are  obtained 
if  a  metallic  salt,  especially  zinc  sulphate,  is  used  in  addition 
to  the  Bodium  sulphate  ordinarily  added  to  the  dye-bath 
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The  previous])  treated  woollen  yarn  may  have  bet  n 
tmple,    with    one    of    the    following    «i \-.-t 
Milling   Yellow   0,   Milling  Scarlet  4R0,   Fast   Acid  Violet 
.VJK.    Fast     Void    Blue    R   cone,    Patont    Blue   A.    Alizarin 
Direct  1,1, i'n  Q,  or  Dianil  Brown  Mil.  to  whioh  are  addi 
10  per  cent,  of  tannin,  4  per  cent,  of  formic  mill  ami  20 
(icr  oent.  of  sodium  sulphat<    orj   tals,  the  threads   bein 
rendered  incapable  of  absorbing  further  dyes  tuff  by  adding 
:i  |«>r  cent,  of  tin  -ah   to  i In-  dyebath.      Wtei    weavir 

finished  in  the  grey,  u-ing  neutral  soap  by 
preference  in  the  milling,  and  dyed  in  the  piece  for  irurtani  e 
bv  one  of  il\>'  following  recipes  (calculated  for  100  kil 

Is): — Buff.  50  grins,  ol    Dianil   Fast    Brown   B,  l'o 

frms.  of  Oxydianil  Yollow  0,  5  grin-,  of  Dianil  Black  ES, 
I  'range  2,  ami   i    I    taid  Alizarin  Grey  G. 

Light  Blue.  200  grms.  of  Dianil  Blue  HiiU.  50  grms.  of 
Patent  Blue  A  ;iml  5  grins,  of  Aoid  Violet  .">  BF.      Fawn 
0      i  in-,   of   Dianil   Fast    Brown   B,   150  grin.-,   ol 
Dianil  Orange,   10  grms.  of  Dianil  Black  KS,  90  grms.  of 
!    Orange  -  and  60  grins,  of   V  id  Alizarin  Grey  G.     Rt 

kilos,  ol   Dianil  Green  BBN'.,    1)    kilos,  ol   Dianil 

Yellow    2R,    j    kilo,    of    Dianil    Blaok    KS.      Dark    Blue. 

ms.  of  Dianil  Blue  H2G,  2  kilos,  of  Dianil  Black  ES, 

1    260  grms.  of  Dianil   Blaok  t'R  ami   150  grms,  of  Amino 

!    Black  :!H.     Red.    2  kilos,  of  Dianil  Red  4B  and  1  kilo,  of 

il    Borde  ux    B.      Black.      4    kilos,   of    Patent    Dianil 

Black   EF.  cone,  and   1   kilo,  of  Annuo   Black  3B.     The 

carried  out   in  about   2  hours  at   a  temperature 

u   lie    boiling   point   in  a  bath  to  which  20 — 30  kilos. 

of  Glauber's  -ill  and  2  kilos,  of  zinc  sulphate  arc  added. 

— E.  F. 

machine.     .1.   Richardson  and  J.   F.   Neef,   Phila- 
delphia, Pa.     T.S.   Pat,  957,801,   May  10,  1910. 
Th«  material  to  be  dyed  is  packed  in  receptacles  whioh 
ha\e     perforated     bottoms    and     removable     perforated 
and  can  Ik-  vertically   mounted  on  the  perforated 
horizontal   partition  of  a  dyeing  tank.     The   lower  com- 
partment of  the  tank  is  provided  with  vertical  walls  which 
n il  radially  from  a  central  inlet  opening  arranged  in 
tin'  Door  of  the  tank.      Means  are  provided  for  cumulating 
the  dye  liquor  through  the  apparatus. — P.  F.  C. 

Chemically  treating  textiles  mounted  nn  bobbin*;    Machini 

lor .     T.     Robatel.     ,i.     Buffaud    ot    Cie.      First 

Addition,   dated    Nov.    t>,    1909,    to   Fr.    Pat.    403,118. 
May   18.   1909  (this  J.,    1909,   1312). 

A  number  of  prisms  of  triangular  cross-section  are  mounted 
apex  outwards  around  the  periphery  of  a  disc  so  as  to  form 
a  sort  of  cylindrical  case,  each  or  each  alternate  prism 
having  iis  free  end  turned  tmtwards  so  as  to  form  a  pro- 
jecting spur.  In  order  to  keep  the  prisms  in  position  they 
are  bound  together  by  a  series  of  hoops  of  such  diameter 
as  will  just  permit  a  sheath  made  of  a  number  of  parallel 
strips  to  Blip  over  the  case  with  the  apex  of  each  prism 
fitting  into  and  projecting  beyond  the  space  between  the 
strips.  The  material  to  be  dyed  is  wound  round  the 
combined  case  and  sheath  and  the  sheath  is  afterwards 
withdrawn,  the  spurs  at  the  ends  of  the  prisms  serving 
to  prevent  the  wound  material  from  slipping  off  the 
ease.— P.  F.  C. 

Two-colour  effects  on  union  fabrics  ;   Process  for  producing 

.     L.  Cassella   and  Co.,   Gee.   m.   b.   H.     Fr.   Pat. 

409.052.  Feb.  8,  1909. 

By -adding  to  the  dye-liquor  a  substance  which  is  lighter 
than  and  not  miscible  with  water,  and  is  liquid  at  the  dyeing 
temperature,  a  fabric  containing  cotton  and  wool  can  be 
i  without  -taming  the  wool.  Light  hydrocarbons 
and  their  substitution  product-  are  suitable  for  this 
purpose.  Example  : — A  dye-liquor  is  prepared  containing 
— 1  Der  cent,  of  a  substantive  dyestuff  and  the  neci  - 
quantity  of  -odmm  -ulphate,  the  temperature  being  main- 
tained at  •.'"  -  -30  (.'.  Sufficient  benzene  is  then  poured 
iuto  the  jigger  to  form  a  thick  layer  on  the  surface  of  the 
dyeing  solution.  The  material  to  be  dyed  is  slowly  passed 
through  the  dye-liquor  and  then  dyed  in  the  ordinary 
way.— F.  F.  C. " 


ihntcning  ur  similarly  treating  fabrics,  /■' 

i,  l  otlit '  I  ux  IfcrrAtiM    /or  \\ 

Briggf.     Ft.  Pat.  109,122,  Nov.  16,  1009 

A  ji:r  of  oomprcs  ed  air  or  some  other  "pulverising  agent" 
i-  discharge!  against  a  liquid  or  semi-liquid   and  con. 
it  into  a  fine    spraj   which  is  then  projected  against  thi 
material  to  be  treated.     The  apparatus  for  producing  the 
Bpr  y  oomprises   two   hollow    cylinders  arranged    parallel 

to  one  another,   one    beinf oeoted    with   a    n   ervoir 

containing  the  liquid  to  be  rprayedand  the  othei  Kith  a 

upply  of  i iproased  air.     These  t  wo  cylinders  are  plaoi  d 

in  communication  at  intervals  along  their  length,  bj  i  ro 
pipes  provided  at  each  <ud  with  Btop-ooi  ks,  and  each  of  the 

pipes  is  provided  with  a  chaml i  special  design,  wherein 

the  liquid  and  the  compressed  air  are  brought  into  contact 
as   to   produce  a   very   fine   spray    which    is  discharged 
through  nozzles  on  to  the  travelling  textile  material. 

—P.  P.C. 

Dyeing  and  printing  ,  Prvcessoj .     Farbenfabrik  vorm. 

F.   Bayer   und   Co.     Fr.   Pat.   409.74s.   Nov.   27.   1909. 
Under'lnt.  Conv.,  Nov.  30  and  Dec.  7.  1908. 

HvDRiixvASTiiHAoi  iNosKs  containing  ketonic  groups 
whioh  arc  partly  or  completely  reduced  can  be  used  to  dye 
i  i-t  shade.-.  Example :  A  dye-bath  is  prepared  with 
2 — 5  kilos,  of  acetic  acid  and  10  kilos,  of  a  20  per  cent, 
paste  of  the  leuco-oompound  of  ciythmxyanthraquinone. 
loo  kilos,  of  chromed  wool  arc  entered  into  the  bath, 
which  is  healed  to  boiling  and  kept  boiling  for  1 — 1J  hours. 
A  deep  brown  is  thus  obtained.      P.  I".  ('. 

Waterproofing  compositions  ;   A  new  or  improved  oil  admix- 
ture for  use  in .     A.  M.  Hart,  London.     Eng.  Pat. 

11,340,  May  13,  1909. 

The  oil  which  it  is  proposed  to  call  "  Lucrate  "  is  prepared 
by  boiling  1  cwt.  of  incited  animal  fat  with  11  oz.  of  sodium 
hydroxide  ("  T  VV  13")  the  mixture  being  finally  heated 
to  200s — 250=  F..  when  the  clear  oil  is  drawn  off  and 
mixed  (a)  with  11  to  20  per  cent,  of  vegetable  oil,  |b|  with 
21  to  20  per  cent,  of  paraffin  or  1.1  to  2n  per  cent,  of  pctroL 
or  (c)  with  a  vegetable  oil  obtained  from  the  waste  of 
cotton  seed,  hemp  seed,  etc. — J.  C.  C. 

Mercerised  culton  goods ;    Process  for    imparting   a   silky 

feeling    to —    after    dyeing    v:ith    sulphide    dye-stuffs. 

Chem.    Fabr.    Griesheim-Elcktron.     Fr.    Pat.    410,937, 
Oct.  19,  1909. 

See  Eng.  Pat.  11,729  of  1909  :  this  J..  1910,  209.— T.  F.  B. 

Azo  dyestuff s  and  process  of  developing  them  on  the  fibre. 
Eng.   Pat.   11,253.    -See  IV. 

Production  of  aldehyde  derivatives.     Addition  to  Fr.   Pat. 
350,607.     See  VII. 


VII.— ACIDS  ;     ALKALIS ;     SALTS ;     NON- 
METALLIC    ELEMENTS. 

iSulphuric    acid    manufacture.]     Power    consumption     in 
raising  acids.     T.  Mever.     Z.  angew.  Chem.,  1910,  23, 
972—973. 
According  to  the  author  the  efficiency  attained  in  raising 
acid  by  means  of  compressed  air  and  montejns  is  very  Ion , 
only  3J  per  cent,  of  the  total  energy  supplied  (in  kilogram- 
metres)  being  utilised.     Better  results  would  be  obtained 
if  the  compressed  air  were  returned  to  the 
of   the   compressor,   instead   of   being   allowed   to  escape, 
hut  this  is  impracticable  because  it  always  contains  some 
acid  mist.     It  is  estimated  that  71   per  cent,  of  thi 
power    consumption    in    sulphuric    acid    manufacture     is 
required  for  raising  acid,  and  the  cost  of  power  for  this 
purpose  alone  is  3  per  cent    of  the  total  manufacturing  cost 
(see  also  this  J.,  1909,  1032).     Economy  la  this  direction 
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is  thus  urgently  needed,  and  the  author  recommends 
the  use  of  centrifugal  pumps,  with  their  modern  improve- 
ments. '.;;..  multistage  turbine  pumps  oonnccted  to  an 
electro-motor.  A  pump  constructed  of  hard  lead  is  stated 
to  have  given  an  efficiency  of  19-4  per  cent.  Quincke  was 
unable  to  aceept  the  author's  figures  as  correct.  He 
-ilers  that  acid  raising  with  compressed  air  is  cheaper 
than  the  use  of  centrifuge!  pump, but  the  first  cost  of  the 
apparatus  is  higher.—  A   S. 

Sulphuric  acid  ;  Smeltery  smoke  as  a  source  of .     \V.  H. 

Ireland  and  ('.  W.  Ronwick.      Eng.  and  Min.  J..  MHO, 
?9.  1116—1180. 

At  Ducktown,  Tenn.,  in  conjunction  with  a  copper  smelter, 
a  lead  chamber  sulphuric  acid  ]>lant  has  been  erected 
having  a  caiacity  of  100  tons  of  00°  B.  acid  per  day, 
the  latter  Wing  entirely  derived  from  the  waste  gases 
from  the  pyritie  smelting.  The  gases,  which  average 
31  per  cent,  .if  sulphur  dioxide,  pass  through  a  dust 
chamber  and  then  into  a  long  horizontal  flue  with  a  parallel 
return  running  the  whole  length  of  the  building,  and  having 
means  for  short  circuiting  the  current  at  different  points. 
The  variation  in  the  temperature  of  the  entering  gases 
is  equalised  by  causing  them  to  pass  through  a  greater  or 
less  length  of  flue.  After  cooling  and  passing  through  a 
second  dust  chamber,  the  gases  enter  two  Glover  towers 
where  40  per  cent,  of  the  sulphur  dioxide  is  oxidised  to 
sulphuric  anhydride.  The  eases  are  then  forced  by  means 
of  lead  fans  into  two  sets  of  eight  acid  chambers,  which  have 
a  total  volume  of  1,050.000  cb.  ft.,  special  means  being 
provided  to  neutralise  the  effects  of  the  contained  carbon 
dioxide.  The  acid  produced  is  said  to  be  clear  and  of 
good  quality.  The  sulphur  content  of  the  ore  smelted 
varies  from  14 — 19  per  cent,  and  the  low-grade  matte 
averages  25  per  cent. — F.  R. 

Sulphurir    arid    rind    sulphates  ;     General    method   for   the 

volumetric  determination  of  .    F.   Repiton.    Monit. 

Scient.,  1910,  24,  382—384. 

The  method  consists  in  adding  an  excess  of  standard 
barium  chloride  to  the  sulphate  solution  and  then  pre- 
cipitating the  excess  of  this  reagent  with  an  excess  of 
potassium  bichromate,  in  the  presence  of  ammonia, 
and  titrating  the  filtrate  with  stannous  chloride.  A 
known  volume  of  N/4  barium  chloride  is  added  to  the 
boiling  sulphate  solution,  containing  hydrochloric  acid, 
and.  after  boiling  for  5  minutes,  a  quantity  of  standard 
bichromate  solution,  exactly  equivalent  to  the  barium 
chloride  first  introduced,  is  added,  in  the  presence 
of  a  large  excess  of  ammonia  (containing  calcium  chloride). 
The  mixture  is  stirred  and  heated,  then  cooled  to  the 
original  temperature  in  a  closed  vessel,  and  made 
up  to  150  c.c.  ;  finally,  it  is  filtered  and  the  excess  of 
bichromate  is  determined  in  50  c.c.  of  the  filtrate  by 
means  of  standard  stannous  chloride  solution,  in  the 
presence  of  a  large  excess  of  hydrochloric  acid,  using 
mercuric  chloride  as  indicator.  The  stannous  chloride 
solution  is  standardised  in  terms  of  the  bichromate  before 
a  determination,  and  the  volume  of  the  former  required 
to  produce  a  cloudiness  with  the  indicator  is  also  ascer- 
tained, a  constant  volume  of  indicator  and  of  total  liquid 
being  adhered  to  throughout,  and  the  titration  being 
performed  in  an  atmosphere  of  carbon  dioxide.  The 
method  is  of  general  application  and  may  be  employed 
with  coloured  salts. — F.  Sodn. 

Potassium  chlorate;    Action  of  on  concentrated.  .«/. 

phurir    acid.     (Preliminary    note).     S.    Smith,     (him 
Soc.  Proc,  1910,  26,  124—12.".. 

The  author  has  observed  that  at  836°  C.  the  act  ion  of  |mtas- 
sium  chlorate  on  concentrated  sulphuric  acid  is  entirely 
unattended  by  explosive  violence,  the  addition  .,!  the 
powdered  salt  to  the  boiling  acid  mop  lv  resulting  in  a  brisk 
effervescence,  with  the  production  of  chlorine,  oxyi 
and  perchloric  acid.  The  volume  oi  oxygen 
evolved  corresponds  with  about  90  per  cent,  of  the  total 
oxygen  contained  in  the  potassium  chlorate,  whilst  the 
amount  of  perchloric  acid  formed  appears  to  be  very 
small.     This  reaction  was  studied  at  various  temperatures 


and  it  was  found  that  from  33S°  to  200'  (.'.  no  crackling  or 
detonation  is  produced.  At  170°  C,  however,  the  addition 
of  potassium  chlorate  to  sulphuric  acid  results  in  a  number 
of  small  detonations,  which  increase  in  violence  as  the 
sulphuric  acid  is  cooled  and  reach  a  maximum  between 
130°  and  120°  C,  when  a  sharp  explosion  results 
120'  ('.,  the  violence  of  the  action  diminishes,  until,  at 
60°  <_'.,  cbl  nine  peroxide  is  quietly  evolved  without 
crackling  or  detonation. 

Nitric  oxide  formation  ;  The  relation  of to  tin  electrical 

and  thermal  properties  of  short   continuous-current   arcs 
with    cooled    anodes.     VV.    Holwech.     Z.    Elektrochem 
1910.  16,  369—390. 

The  author  has  extended  the  work  of  Haber  and  Koenig 
(this  J.,  1908,  27,  1070,  and  1909.  28)  and  of  Morden 
(this  J.,  1909,  520),  using  a  short  continuous  current  arc 
with  a  hot  cathode  and  a  cooled  anode.  With  an 
improved  apparatus  Morden's  concentrations  of  over 
9  per  cent,  of  nitric  oxide  (from  air)  were  reproduced, 
but  his  maximum  yield  seems  to  have  been  a  little  too 
high,  a  more  correct  value  being  about  80  grms.  of  nitric 
acid  per  kilowatt -hour.  By  careful  regulation  of  the 
position  of  a  finely  pointed  iridium  probe,  it  was  possible 
to  investigate  the  electrical  conditions  in  the  arc.  If 
the  anode  is  kept  thoroughly  cooled  so  that  there  is  no 
vaporisation,  the  fall  of  potential  is  quite  regular  up  to 
about  001  mm.  from  the  electrodes.  The  stronger  this 
field  is  made  the  better  will  be  the  yields  and  the  con- 
centrations obtained,  provided  that  rise  of  temperature 
and  corresponding  thermal  effects  are  avoided.  The 
sharp  falls  of  potential  in  the  immediate  neighbourhood 
of  the  electrodes  can  have  little  effect  on  the  yield  especially 
if,  as  in  the  author's  apparatus,  they  are  prevented  by 
external  influences  from  causing  any  rise  in  temperature. 
In  no  ease  could  the  author  observe  any  softening  of  the 
iridium  foil  used  to  investigate  the  fall  of  potential,  and 
it  is  therefore  probable  that  the  effects  produced  are  mainly 
electrical,  while  those  of  the  commercial  processes  are 
mainly  thermal.  In  the  commercial  arcs  there  is  generally 
a  fall  of  less  than  10  volts  per  cm.  and  a  yield  of  60  to  75 
grms.  of  nitric  acid  per  kilowatt -hour.  With  a  short  arc 
the  fall  is  100-200  \olts  per  cm.  i  nd  while  the  yields  are 
quite  as  good  it  is  possible  to  obtain  much  better  con- 
centrations of  nitric  oxide  under  similar  conditions. 

— W.  H.  P. 

Ultra-violet    rays ;     Oxidising    action    of    on    gases. 

Oxidation  of  oxides  of  nitrogen  and  of  sulphur.  D. 
Berthelot  and  H.  Gaudechon.  Comptes  rend..  1910, 
150,  1517—1520. 

Exposure  to  ultra-violet  rays  from  a  quartz  mercury 
vapour  lamp  produced  no  appreciable  effect  on  air  or  on 
mixtures  of  nitrogen  and  oxygen.  Nitrous  oxide,  alone 
or  mixed  with  oxygen,  and  nitric  oxide,  were  decern 
with  formation  of  free  nitrogen  and  nitrous  and  nitric 
acids.  Sulphur  dioxide,  alone  or  mixed  with  oxygen, 
yielded  free  sulphur  and  sulphuric  acid. — A.  S. 

Sodium  chloridi  gel.  P.  von  Weimarn.  J.  Ru>s.  Phvs.- 
Chem.  Ges.,  1910,  42,  235—236.  Chem.  Zentr..  1910, 
1,    1910—1911. 

Ox  passing  a  strong  current  of  dry  hydrogen  chloride 
through  a  saturated  solution  of  sodium  ethylate  in  amyl 
alcohol,  the  liquid  sets  to  a  translucent  jelly. — A.  8. 

Iron   bisulphide  ;    Formation   of     in  solution*.     W. 

Fold.   Z.  angew.  Chem..   1910,  23,  969—971. 
Some  irregularities  in  the  working  of  a  large  installation  for 
fleeing  i  oi  i  ■...  1 1  ii  _m-|i  wn  hydrogen  sulphide  (and  ammonia) 
by  the  author's  process,  using  ferrous  sulphide  ( see  En- 
3061  of  1909  ;   this  J.,  1910.  352).  led  to  the  discovery  that 
when  ferrous  sulphide  and   sulphur  are  heated   together 
in  neutral  or  faintly  acid  liquids,  iron  bisulphide  is  always 
formed.     It    is    produced    for    example    when    ex< 
alkali  polysulphide  is  added  to  an  iron  solution  and  the 
mixture  boiled.     The  formation  of  iron   bisulphide  in  this 
way  is  hindered  by  excess  of  alkali  or  of  bases  such  as 
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urn  hyili'i>\i<lr  iiiul  letrou-  hydroxide.      If  amnion- 

urn  polysulphidc  be  used  instead  of  alkali  polysulphidc, 

m  ition  "I  iron  bisulphide  takes  place  only  uft<  i   the 

exctw  of  ammonia   has   been   expelled.      In   tin-   autlioi  a 

ih  ition  process,  the  solution  used  for  removing  the 

n  sulphide  runt   ins  (.iron-  thiosulphate.  or  t  ti  i.  ~i  1 1 

[id  po[\  thionatcs.   Experiments  showed  that  ,>n  treat- 

iil  h  hydri   ;i  n  sulphide,  iron  bisulphide  if 

both    in   the   ii.l.l   mi, I    ,,n    n.niiilliL'    when    no    p"l\ 
present,    but   only   on    boiling    when   both   thio- 
mlphatc  and    polythionate  are    present.     The   formation 
bisulphide   in   tins   way   may   prove   of   service   in 

d  chemistry.     Solutions  ol  nickel,  cobalt  and  i 

o  line,  give  no  precipitate  with  thiosulphate,  but  in 
■I  the  latter,  hydrogen  s  Iphide  produces  a  precipi- 
the  sulphide  of  the  metal  and  sulphur.  Manganous 
o  not  give  tins  reaction,  nor  do  manganese  salts 
sulphide  insoluble  in  hydrochloric  acid  when  boiled 
xitli  alkali   polysulphide  solution.-    A   S. 

HirlriKtide*  <>/  silicon,   aluminium,   and   iron  ;    Adsorptivi 

r  of  .     R   Rohland.     Z.  anorg.     them..   1910, 

87.   Iio     112. 

I'm:  hydroxides  of  silicon,   aluminium,  and   iron,  funnel 

ids  b)  the  action  of  water  and  hydrochloric  acid  on 

v )iil>i t    adsorptive   powers   similar  to  those  shown 

bj  Ihem  in  the  case  of  clays  (this  J.,  1909,  1260;    1910,89), 

though    in    a    less   degree.     Hut    although    colloids    and 

>  ,>ntple\    ilycstutTs    arc    adsorbed,    no    adsorption    of    the 

«,ak  acids  and  crystalloids  and    simple  coloured 

such    as    potassium     bichromate,    lias    been 

red.-    F.  Soon. 

-   and  oxides  extracted  from    aluminium    which    has 
haded    in    air.     J.    0.    Serpek.     Comptea    rend.. 
1910.  150.    1520—1621. 

id   aluminium   nitride  are   formed   when 

ilunnnnim  i-  heated  in  air  has  been  known  for  a  long  time 

tinnon.    this    J.,     1900,    667).      The    author,    after 

nuMrous  experiments,   is   unable   to  confirm   the   state- 

t     Kohn-Abrest   (this  J.,    19)0,  570)  that  a  nitride 

■  from  AIN  is  formed.-   A    S. 

Sicbt  earbonyl  and  carbon  bisulphide  ;  Inti  ruction  <>l . 

J.  Dewarand    H.  O.  Jones.     Chera.  Soc.  Proc.,  1910,  30, 
1S7     138. 

Vku   earbonyl  and  carbon  bisulphide  vapours  interact 

n  i.hlv    at    the    ordinary    temperature    to    form    carbon 
I,      and     .'.     bronze-coloured     deposit     containing 
sulphur,   and   carbon;     the   liquids,    on    the    other 
n.-ind.  interact  only  to  a  very   slight  extent.      An  examina- 
ble  volume   changes   when   the   two   vapours  are 
to  react   ill  a   specially  devised   apparatus   shows 
reaction  is  probably  represented  by  the  equation 
ill)  rather  than  (I) 

Hfi  cm,       CS        2NiS       8C0  + C  .  .  .  (II) 
Ni(l  n.,       0S1="NiS       »i  ii       is        ...  (I). 
reaction,    however,    is   incomplete,    proceeds    more 
rely    at    low    pressures   than    at    higher    pressure-. 
completely   inhibited   by   the   presence   oi   carbon 
le     of     a     sufficient      concentration.        Thus,     for 
.    there    is    no    change    in    a    mixture    containing 
irbonvl  vapour  under  375  mm.,  carbon  bisulphide 
under    325    mm.,    and    carbon    monoxide    under 
"i   pressure.     In  order  to  account  for  the  influence 
ii    monoxide   on   the   reaction,   and   for   the   fact 
reaction,  although  not  reversible,  is  incomplete, 
1  that   the  actual  reaction  takes  place,  not 
n  molecules  of  nickel  earbonyl  and  carbon  bisulphide, 
but  between  free  nickel  produced  by  the  dissociation  oi 
"ickel     earbonyl     and     carbon     bisulphide.     The     initial 
(ration  of  free  nickel  in  the  vapour  of  nickel  car- 
would  be  small,  and  would  be  much  reduced   bj 
-.nee  of  carbon  monoxide,  to  which  the  dissociation 
'f    nickel    earbonyl     is     very     sensitive.     Consequently. 
he  presence  of  carbon  monoxide  would  tend  to  inhibit 


the    reaction    until    it     would    finally    oomi  nib 

The  behaviour  of  nickel  earbonyl  vapoui  at  Ion   p 

indicated  that   dissociation   takes.   p£ oontacl    with 

the  glass  surface,  and  the  interaction  with  oat  bonbiaulphida 
ii  ppeared  to  take  pli ilarly. 

\  itrale  trade  of  Chile.     Oil,  Paint    and  Dm    Rep.,  May  80, 
I'.iln.     |  l\K.) 

Tin:  (J.S- Consul  at  Valparaiso,  reports  a    follow  'lie 

Chilean  shipments  oi  nitrate  to  the  United  States  during 

1909  were  val I  at   (18,769,236,  against   $14,766,260  in 

1908,  and  $16,899,723,  in  1007.     The  basic  value  ol  the 
importations  of  Chilean  nitrate  ol   sods   into  the  United 

States   last    year,    i ding    to   oust  ties,    was. 

about  S31  |ht  long  ton,  against  $36-50  in  1908 1  $40  in 

1907."  The  U.S.  ioU, ul  at  [quique  reports  as  follows  — 
The  present  price  of  nitrate  is  $1  59  pei  quint  d(101  61  \b.\ 
for  the  95  per  cent,  product,  and  $l-66foi  the  96  per  cent 
product,  with  1  per  cent.  salt,  for  immediate  delivery 
free  alongside  ship.  (If  the  164  oficJnas  or  nitrate  manu- 
fai  tones  in  t  'bile.  55  are  not  being  wi nke, l.  36  being  closed 
before   July    1.    1909,    some    for    sometime    previously    on 

unt  of  "having  worked  out  their  nitrate  grounds,  or  the 

cost  of  production  from  various  causes  having  been  too 
high.  The  oficinas  in  which  the  oost  of  production  is  low 
re  reported  as  being  worked  to  their  limit,  taking  advan- 
tage of  the  cessation  of  restrictions  regarding  production 
at  the  discontinuance  of  the  nitrate  combination.  Although 
strong  efforts  in  its  favour  are  being  made  by  those  whose 
est  of  production  is  high,  there  does  not  up|icar  to  be  any 
prospect  of  a  new  combination.  The  amount  of  nitrate 
produced  in  the  different  Pampas  is  given  by  the  Associa- 
tion Salitrera  de  Propaganda,  in  quintals,  as  follows, 
during  the  eight  months  ending  February  28,   1909  and 

lillO:— 


Place  of  production. 


Tarapara  .... 
rocopUla  .... 
Ant'ifaeasta  . . 
Annas  Blanras 
laltal     

Total... 


1.908 


1910. 


0 
g.luj.tllll 
5.407,899 
2.56S.805 

:(.s::s.s;ii; 


16,758.891 
1.167,020 
6,843.385. 
2.595,640 
4,349,547 


26,953,726        34,712,48$ 


Potassium  cyanidt  ;    U.S.   Customs  decision.     Oil,   Paint, 

and  Drug  Rep..  .May  30,  L910.  [T.R.J 
The  merchandise  in  question  described  on  the  invoice 
as  "  cyanide  of  potassium  "  was  assessed  with  duty  at  25 
pi  i  cent,  ad  val.  under  par.  3  of  the  Tariff  Ad  of  1909 
as  a  "  chemical  mixture."  It  was  claimed  by  the  importers 
to  be  dutiable  under  par.  64  of  Act  at  the  rate  of  12\  per 
cent,  ad  val.  as  "  cyanide  of  potassium."  The  question 
I  here  was  involve.l  in  the  Hoard's  decision  <■•  A. 
1777    (T.   1).   22521),  wherein   the   article   was   held    to   be 

\  iniile  of  potassium  according  to  trade  usage  and  under- 
standing; counsel  for  the  government  contending  that 
only  the  pure  cyanide  of  potassium  used  in  medicine  would 
fall"  within  the  provision,  a-  bj   virtue  of  the  Pure  Food 

\,  t.  the  impure  article  was  not  permitted  to  be  labelled 
ni  sold  as  such.  In  view  of  the  fact  that  the  article  had 
been  uniformly  and  generally  bought  and  Bold  as  cyanide 
fasaium  for  many  years  and  that  I  on  reas  had  made  no 
changes  in  the  provision, the  Hoard  sustained  tl 

Potatk  tolls  :  '  -  rmati  la  live  to  the  sale  of .    Oil, 

Paint,  and  L)r  g  Rep.,  J   ne  6,  1910.     |  I 
us  May  25th  last,  a  lawwas  promulgated  and  imi 
came  into  force,  regulating   the   production  and   Bale  ol 
potash  salts  in  Germany  up  to  Dec.  31st,  1925.     Broadly 
speaking,    the    law    makes   all    potash    mil  I    the 

German  Empire  members  of  a  pool  which  i  I  by 

the  executive  officers  appointed  b\  the  govemm<  nt,  noi 
whom  may  have  any  interest,  direct  or  indirect,  in  the  potash 
business,     The  governing  powers  are  the  Federal  Council, 


TV. 
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an  Allotment  Commission,  and  a  Commission  on  Appeal!; 
The  first  is  charged  with  the  framing  of  the  necessary 
■regulations  for  eafoweiuenf  of  the  act  and  for  the  adjust- 
ment of  such  difficulties  as  may  from  lame  to  time  arise. 
The   Allotment    Commission   has   the   I  signing 

-to  each  mine  its  proportion  of  output,  baaed  upon  the 

productive  capacity  of  the  mine  and  plant,  and  the 
Commission  on  Appeals  has  been  designed  to  decide 
■anon  such  protest  gainst  rulings  of  the 

Allotment  Commission.  This  Allotment  Commission, 
however,  has  only  to  do  with  the  individual  allotments 
of  the  mines,  the  total  output  of  all  being  fixed  by  the 
Federal  Council,  the  chairman  of  which  is  designated  to 
act  when  appeals  upon  questions  affecting  the  gross 
outturns  of  the  pool  arise.  A  mine  owner  is  allowed  to 
exceed  bis  proportion  in  any  one  year  by  10  per  cent., 
but  the  excess  will  be  deducted  from  his  share  of  the  next 
year's  business.  In  the  same  way.  if  he  produces  10  per 
c.nt.  less  than  his  annual  allowance,  he  is  allowed  to  make 
At  up  the  following  year,  but  all  over  and  above  the  10 
per  cent,  margin  either  way  is  subject  to  heavy  penalties. 
The  maximum  prices  for  domestic  distribution  are  fixed, 
and  it  is  ordered  that  the  export  prices  must  not  exceed 
these.  Rebates  are^allowed  under  certain  conditions,  and 
for  quantities  and  freight  differentials  are  arranged  so  as 
to  equalize  the  costs  to  the  buyers  as  far  as  possible. 
One  mine  owner  may  divide  his  allotment  with  another, 
which  might  often  happen  in  cases  where  certain  specified 
grades  were  needed  to  complete  contracts.  But  in  the 
event  of  a  transfer  of  allotment,  the  mine  owner  making  it 
must  reimburse  any  workmen  or  employees  to  the  full 
amount  of  their  wages  for  a  period  of  twenty-six  weeks, 
should  they  be  thrown  out  of  employment  as  the  result  of 
such  transfer.  If  the  average  wages  paid  to  workmen 
employed  in  a  potash  works  are  reduced  below  the  figure 
paid  for  the  same  class  of  work  during  1907  ami  1909. 
the  allotment  figures  for  the  said  works  shall  be  deducted 
in  proportion  ;  and  if  the  regular  working  hours  of  any 
class  of  labour  are  increased  beyond  those  prevalent  in 
.1909.  a  reduction  of  allotment  will  also  follow  as  a  penalty. 

Patents. 

Sail ;   Manufacture  of .     International  Salt  Co.,  Ltd., 

London,  and  E.  R.  Royston,  Liverpool.  Eng.  Pat. 
10,617,  -May  4.  1909. 
For  the  production  of  salt  of  relatively  large  grain  from 
evaporated  salt  of  relatively  small  grain,  the  moist  salt, 
as  it  comes  from  the  evaporator,  is  dried  by  contact  with 
heated  gases  and  then  passed  to  the  melting  furnace, 
after  which  it  is  cooled  and  finally  crushed  to  the  required 
size.  Claim  is  also  made  for  the  rapid  cooling  of  the  melted 
salt  after  it  has  been  tapped.  The  moist  salt  may  be 
dried  in  an  inclined  cylinder  through  which  the  waste 
heating  gases  from  the  melting  furnace  are  made  to  pass, 
and  this  cylinder  may  be  rotated  and  provided  with 
agitating  devices  or  it  may  be  stationary  and  traversed  by  a 
conveyor.  The  dry  salt  falls  directly  from  the  cylinder 
on  to  a  conveyor  which  feeds  the  melting  furnace,  and 
Automatic  means  may  be  provided  for  regulating  the  feed. 
Cooling  the  molten  salt,  after  agitation  with  oxygen,  if 
desired,  may  be  effected  by  delivering  it  on  to  a  shallow 
trough  which  is  jacketed  and  cooled  by  a  circulating 
liquid,  th  ■  solidified  salt  being  continuously  pushed  for- 
ward by  mechanical  scrapers,  or  it  may  flow  from  the 
-furnace  into  hinged  buckets  attached  to  an  endless  con- 
veyor, the  cooling  being  expedited  by  passage  through  a 
tunnel  supplied  with  cool  air.  (Reference  is  directed  to 
Eng,  Pats.  9884  of  1H92,  24,191  of  1893,  14,644  of  1899, 
anrl  8117  of  1903  ;  this  J„  1892,  768;  1894,  395;  1900, 
662;    1904,  740.)— r.  Soon. 

Halt ;   Processes  of  refining and  recovering  its  impurities 

as  by-products.     C.  Glaser  and  G.  J.  Muller,  Baltimore, 

Md.      DA  Pate.  957,416  and  957,417,  May  10,  1910. 

(1).  To  a  solution  of  the  impure  salt  is  added  such  a  quantity 

of  hydrochloric  acid  as  is  sufficient  to  dissolve  any  impurity 

not  wholly  soluble  in -water,  but  insufficient  to  precipitate 


any  of  the  sodium  chloride,  and  then  suitable  reagents, 
such  as  barium  chloride,  and  sodium  carbonate,  arc  added 
to  the  solution,  so  as  to  react  with  the  impurities  and  i 
them  separable  from  the  sodium  chloride,  and,  at  thi 
time,  increase  the  mass  of  salt  by  adding  to  the  solution  an 
element  of  sodium  chloride.     (2).   Impure  salt   is  lee 
by  an  acidulated  saturated  solution  of  pufe  salt,  to  di 
the  impurities,  and  is  then  washed  with  a  saturated  solution 
of  pure  salt.     The  acidulated  leaching  solution  may  then 
be  treated  with  barium  chloride,  to  precipitate  the  con- 
tained  sulphate,  and  subsequently  neutralised. — F.  Sodn. 

Sodium  sulphate,  hydrogen,  and  iron  oxide;    ManufacUm 

of .     F.  J.  R.  Carulla,  Derby.     Eng.  Pat.   I 

Aug.  31,   1909. 

Instead  of  using  water  alone  for  the  absorption  of 
hydrochloric  acid  in  the  Le  Blanc  process,  some  or  all 
of  the  receivers  or  towers  are  packed  with  scrap  iron 
or  mild  steel,  ferrous  chloride  being  thus  formed  and 
hydrogen  evolved.  The  chloride  is  then  converted,  bj 
precipitation,  into  iron  oxide  (e.g.,  as  in  Eng.  Pat.  -'T.lio:' 

of  1908  ;  this  J.,  1909, 1126),  and,  since  very  dilute  soluti 

are  preferable  for  this  purpose,  the  absorption  of  the  last 
traces  of  hydrochloric  acid  is  rendered  \ery  easy  by  thie 
process,  the  ferrous  liquor  plant  being  conveniently  placed 
at  the  end  of  the  system,  and  hydrochloric  acid  of  high 
strength  being  produced,  if  desired,  in  intermediate  parts 
of  the  plant. — F.  Sodn. 

•Salts  of  heavy   metals  [lead  chromate,  Prussian  blue,  and 
white  lead]  which  are  insoluble  or  hardly  soluble  in  thi 

electrolyte  ;  Electrolytic  manufacture  of .     C.  Luckow. 

Cologne,  Germany.     Eng.  Pat.  408,  Jan.  7,  1910. 

The  process  consists  in  electrolysing  a  solution  containing 
a  few  per  cent,  of  a  mixture  of  a  "  dissolving  salt  "  and,  ir, 
much   smaller   proportion,   a   "  precipitating   salt,"   using 
anodes  of  the  heavy  metal  or  an  alloy  of  heavy  metak 
and   cathodes   of   the   same  heavy   metal   or  alloy,   witl 
active  fillings  of  the  corresponding  oxides  in  a  "  fungous ' 
state.     The  cathodes  serve  as  depolarising  means,  and  ont 
or  more  of  them  are  formed  as  boxes,  so  as  to  constitut' 
"  filtering  cathodes."     Solutions  of  alkali  or  ammoniun 
salts  are  generally  used  as  the  electrolyte,  the  "  precipitatini 
salt  "  being  replenished  as  its  acid  becomes  used  up  in  th 
process;    the  cations  alone  enter  the   filtering  cat! 
and   the   alkali   hydroxide   is     removed   therefrom   by  i 
siphon  or  the   like.     The  cathodes  may   be  encloa 
necessary,  with  wooden  frames  and  filtering  cloths.    Th 
current  density  is  preferably  about  25 — 75  amps,  per  sq.  m 
of   anode  surface,   and  th?   tension,   1- — 3   volts  pel 
For  the   production  of  lead  chromate   (chrome  yellow 
by  this  process,  anodes  of  soft  lead  and  cathodes  of  sof 
or  hard  lead,  with  active  fillings  of  lead  oxide,  are  employee 
and  the  electrolyte  is  a  solution  containing  about  1 J  p 
cent,    of   a    mixture   of   alkali   chlorate   and    bichr 
the  bichromate  and  water  being  replenished  as  consume 
For  Prussian  blue  or  Paris  blue,  the  anodes  are  of  iron  an 
the  cathodes  of  iron,  with  active   fillings  of  iron  oxidi 
the  electrolyte  being  a  solution  of  about  1  per  cent,  of 
mixture  of  alkali  chloride  and  ferrocyanide  ;    more  of  tl 
latter  and  water  are  added  as  they  become  used  up.     Fi 
white  lead,   the  electrodes  are  similar  to  those  used  i< 
lead  chromate,  and  the  electrolyte  is  a  solution  containii 
1 — 2  per  cent,   of   mixed   alkali   chlorate  and   carbonat 
carbonate  and  water  being  constantly  added  as  require. 

— F.  Sodn. 

Sodium  aluminate,  aluminium  fluoride,  and  other  aiumimiv 

compounds ;    Processes  of   making  ,   and  protest 

of  treating  ores  [to  prepare  sodium].  P.  A.  Emanui 
Aiken,  S.C.  U.S.  Pats.  957,754  to  957,756,  and  957,84 
May  10,  1910. 
(1).  Clays  or  other  ores  containing  alumina,  silica,  and  in 
are  heated  in  closed  retorts  with  an  excess  of  sodium  biei 
phate,  so  as  to  produce  a  double  sulphate  of  sodium  at 
aluminium  (containing  three  molecules  of  the  former  to  o 
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tin-  latter),  «  fcrri.-  alum,  and  free  silica;    the  double 
is  then   n ■  pjii-.i i >-« I   fruin   tin-  —  i 1 1 < - i «.   ami  lu-ati-il    in 

lined   with  i-iii'Iniii.  and   tin-  resulting   product    i 

n  ith   lime,  after   whirh   tin limn   alumin  i 

nil  u  current  ..I  liyilrutluiii'ii   in  id  gas  p 

•  i.  \.  .I  mal  sodium  sulphate  in  heated  to 
n-d  heat  with  an  excess  ol  coke,  in  a  retorl   hned   with 

until    completely    reduced    to    sodium    sulphidi 
ten  Bme  and  mom  carbon  arc  added,  and  the  mixture 
l.. .111   1100    V  .  and   finallj    to  about  850     > 
( 1 11111  distils  over.     (3).  Sodium  is  made  by  heating 
i.f  sodium  illuminate  and  sodium  carbonate,  oi 
I  in  m  compound,  with  carbon,  in  a  closed   i'i 

i   substantially   ns  in  (1).   for  the  pro- 
lium  nluminate. — F.  Sods. 

Htkydi  :    Production  of and  th<  ir  appli- 

as    discharging    agent*.     Badische     Anilin     und 

I  .il.uk.      ["mirth   Addition,   dated    Nov.    t.    1900. 

IH>7.  .Ian.  7.   1905.     Under  Int.  Com  . 

23,  1908. 

he  reduction  of  formaldehyde  and  sulphurous  arid  by 

(this. I.,  1905,  1300)  is  effected  in  the  presence  of 

unionin   or   other  nitrogenous   base ;    ammnniacal   and 

ies  of  formaldehyde -sulphoxylic  acid  are  thus 

111.-  reagents  may   be  mixed  in  any  order;    foi 

I)  384  kilos,  of  Bulphurous  arid  ore  introduced 

mixture  of   1500   litres  of  water,  432  kilos. 

/in.   dust,  720  kilns.  ..f  formaldehyde  (30  per  cent 

I  NO  kilos,  of  ammonia  (20  per  cent.);    the  mixture  is 

it  three-quarters  of  an  In  air  almost  tn  100    i  '., 

irther  10S  kilns,  of  zinc  dust,  and  is  then 

the  liquor  eoiitains  zine  aminoniethylsulphoxj  late 

equal  amount  of  the  aminomethylsulphite. 

the  aminomcthylsulphoxylate  to 

I  more  or  less  completely  into  the  compound, 

0SO2n)j.     The     aminomcthylsulphoxylate     p 

mini  sulphide  to  give  the  corresponding  sodium 

.It.  and  this  changes  slowly  (rapidly  on  heating)  into  the 

if  the  above  tertiary  amino-derivative.     By 

o,  the  s.  .hit inn  furnishes  a  very  h) 

n.Vi  kilos,  of  innitmnicthylsulphurous 

pared  by  introducing  sulphurous  acid  into  hexa- 

imine     or    from     bisulphite,     formaldehyde. 

i.  and  acid,  are  suspended  in  1000  litres  of  water. 

boiled  for  an  hour  with  500  kilns,  of  zinc 

i>t ;    it  ii  then  filtered,  and  the  solution  evaporated  or 

with   sodium   sulphide   as  above.     A   substituted 

lerivativc,   such  as  phenylaminomcthykulphurous 

i  be  used. — F.  Sods. 

Morides  ,    Process  of  decomposing,  by  < '  ■  molU  n 

,  and  of     manufacturing  an  alloy  of  lead  with    Iht 

metal  of  the  salt  decomposed.     H.  E.  L.  Fit-vet.  Fr.  Pat. 
108.893,  Feb.  3.   1909. 

rsan  chlorides,  especially  those  of   potassium,  sodium. 

oeaiuni,  are  electrolysed  in  the  presence  of  molten 

ids  forms  an  alloy   with  the   metal   liberated  at 

i'    cathode,  and  dry  chlorine  is  evolved  at  the  anode. 

M  alloys  are  capable  of  numerous  applications  ;    that 

ith   sodium,    for    instance,    which    is   grey    and    brittle, 

teracU  with  water  ;    it  may  be  used,  therefore,  for  the 

•nuiacture  of  sodium  hydroxide,  and,  being  conveniently 

tnsportcd  in  sealed  boxes,  is  suitable  for  the  generation 

:  ir  tilling  balloons,  the  lead  being  recovered 

*uoh.-  F.  Sods. 

trnace  for  calcining  alumina.     A.    Lambert.     Fr.    Pat. 
409,030.  Feb.  6,  1909. 

IE  furnace  consists  of  a  series  of  chambers  arranged 
the  Hoffmann  furnace  and  each  of  the 
ambers  contain  a  number  of  horizontal  boxes  or  muflies 
uch  receive  the  alumina  in  a  thin  layer  and  from  which 
e  steam  can  escape  without  mixing  with  the  combustion- 
ses;  alumina  also  cannot  be  carried  away  by  the! 
>«.     Each  chamber  may  at  will  be  put  in  communica- 


tion with  the  supply  of  combustible  gas,  or  with  thi 
supply,  or  with  the  chimnej  ;  the  heating  is.  there! 
n-gi  ni  rattre  ami  the  working  of  the  furnace  continuous. 

— F.  E 

.   —  ,  •  ./«,.    "I ■ 

let     <il     iiltri"!  "     lr,,m     air]      A.      Verge 

,    Pat.  loo. mi.  Feb.  1 1.  1909 

.  g  Improvi  d  \  ii  Id  ni     ridi     ol  nil  I  "'  <J 

in  the  synthetic  process  by  the  immediati    and  extremi 

ing  of  the  product     bj   n«  ol  liquid   ail      This   is 

brought  into  such  close  proximity  with  the  axe  thai  the 

in  ling  east  is  form  a  very  restrii  ted  /.one,  the  ci  I 

on  of  which  is  a<  a  temperatun    ol  about  2600°  C, 

whdst  the  outer  pari   is  in  contact   with  the  liquid  walls 

ol  this  reaction      chamber"  at   -200°  C.     Moreover,  the 

liquid   air  at    once    removes   the  nitric  oxide   as   Conned, 

and  precipitating  it  in  the  solid  form.     The 

solid  .    '  !■     maj  then  I"   filtered  on  and  treated  withthe 

.   water,  in  the  presence  ol  air,  to  obtain  nitric 

,,i    :,,\    desired   strength,     tine   oi   the  advantages 

ol  the  process  is  that  a  low-tension  arc  ma]  be  employed  ; 

in  fact   an  incandescent    resistance  may  Is-  need,  instead 

ofthi   or  .  l.ui  ili.   i  erred.     Although  described 

with  special  reference  to  the  oxides  ol  nitrogen,  the  process 

is  claimed  in  its  most  general  form,  for  the  manufacture 

of  any   gaseous   compounds   which    are    unstable  at   the 

temperature  of  their  formation,  in  consequence  of  the 

bility  of  the  reaction. — F.  Suns. 

Sodium    siilphit:   ;     Process   of    tnaiiuhn-lure    of    and 

its  separation  (hot)  and  consecutively  th  manufaetun  "I 
ammonium  chloridi  and  its  »i  paralion  (cold).  F.Duvieusart. 
Fr.  Pat.  409.524.  Nov.  23,  1909. 
Si  i.i-nt-R  dioxide  and  ammonia,  in  equivalent  proportions, 
are  passed, simultaneously  oi  alternately, into  a  solution 
ol  common  salt,  until  the  sodium  chloride  has  been 
converted  into  Bodium  sulphite  which, at  th<  temperature 
ofthi  reaotion  about  95  I  ,is  deposited  in  the  anhydrous 
state:  the  sodium  sulphite  is  separated  from  tie-  hot 
solution,  and  the  clear  liquor  is  cooled  to  35° — 40°  C.  ; 
sulphur  dioxide  is  then  again  passed  in  and  the  ammonium 
chloride  is  separated  ;  finally,  more  salt  is  added  to  the 
mother  liquor  (150  kilos,  for  every  1000  litres),  and  this 
is  treated  with  ammonia  and  sulphur  dioxide,  so  that 
the  cycle  of  operations  begins  afresh.— F.  Sods. 

Silicon-calcium  compo  ■■    nitrogen;    Process 

jot  ih'  preparation  of fromcal  iumsilictde.     A-Kolb. 

Ger.  Pat.  222,237,  Dee.  ■_'.  Inns. 

r  .     iits    \arying     in    composif from    CoSiJNj    to 

0  ,iSi10N,0,  according  to  the  experimental  conditions, 
obtained  by  the  action  of  nitrogen  on  finely-divided 
calcium  silieidc  at  temperatures  above  1000°  C.  The 
greatest  amount  of  nitrogen  is  fixed  bv  first  acting  on 
.  dcium  silnide  with  nitrogen  at  1020*— 1050°  C.  until 
i  no  more  is  absorbed,  then  mixing  the  product  with  n 
further  quantitv  of  silicide,  and  again  treating  with 
nitrogen.  (See  also  Kolb  and  Fornihals.  this  J..  1009, 
1313.)— A.  S. 

.Sulphuric  acid  :  Apparatus  for  tin  manufacture  of  — — • 
i:  Moritz.  Wasquehal,  France.  Eng.  Pat.  11,128, 
May  11,  1909.     Under  int.  Com  .  Oct.  26,  1908. 

See  Fr.  Pat.  395.094  of  1908  ;  this  J.,  1909,  473.— T.  F.  B. 

Sulphuric  acid  :    Apparatus  for  !!■  \un  of — — • 

F.  J.  Falding.  Fr.  Pat.  410,556,  Nov.  22.  1909.  Under 
Int.  Conv.,  Dec.  31,  1908. 

Si     I    S.  Pat.  932,77 1  ot  1909  ;  thisJ.,  1909, 1086.— T.F.B. 

I    [from    nitriti  •'  .       '  "/    ■     ''      J- 

Johnson,  London.  From  Badische  Anilin  und  Bods 
I' i  onk,  Ludwigshafen  on   I  '-'•  Pat- 

11,274,  May  12,  1909. 
See  Ger.  Pat.  220,539  of  1909;  this  J.,  1910,  566.— T.F.B. 
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Limc-h<idriiting  apparatus.     A.  J.   Boult.   London.     From 
Kxitaar,    Chicago,    U.S.A.     Eng.    Pat.    18,816, 
Aug.  16,  1909. 

S   Pat  932,789 of  1909 ;  thisj.,  1909, 1034.— T.RB. 

Barium   rarbonaO  ;    Process  tor  the   purification   of  . 

l»>ur  ^Utilisation  de  1' Air  el  de  Bee  Derives,  Paris. 
Eng.  Pat.  30,339,  Deo.  28,  1909.  Under  Int.  Conv., 
Jan.  21,  1909. 

See  Fr.  Pat .  408.358  of  1909  :  this  J.,  1910,  627.— T.  F.  B. 

Alkali   salt*;     Process    and   apparatus    lor   tl"    electrolytic 

decomposition     of     .     J.     Greenwood.     Fr.      Pat. 

410,644.  Dec.  20.  1909. 

See  Eng.  Pat.  25,208  of  1908  ;  this  J.,  1910.  163.—  T.  F.  B. 

Calcium  carbide  agglomerate.  E.  Jeannerei  and  C.  Chapoy. 
Fr.  Pat.  410,709,  Dec.  27,  1909.  Under  Int.  Conv., 
Jan.  22,  1909. 

Sr.F.  Eng.  Pat.  1315  of  1910  :   this  J.,  1910,  489.— T.  F.  B. 

Silica  ;     Manufacture    ol    gelatinous  .      A.    Poulson. 

Fr.   Pat.  410,716,  Dec.   27.   1909. 

See  Eng.  Pat.  491  of  1909  ;   this  J.,  1909,  1198.— T.  F.  B. 

Salts    ol    heavy    mclals  .-     Eliclroli/tic    process    of    making 

difficultly  soluble  .     C.   Luckow.     Fr.  Pat.  410,747, 

Dec.  28,  1909. 

See  Eng.  Pat.  408  of  1910 ;   preceding.— T.  F.  B. 

Eeratcm.—  This  J.,  1910,  627,  col.  1,  t;tle  of  first  patent; 
line  17  from  top.  for  "  General  Electric  Co.,"  read 
"  General  Chemical  Co." 


VIII.— GLASS;    CERAMICS. 

Fish-scale  effects  [on  glass  and  [lottery]  ;  Production  of . 

O.   Parkert.     Sprechsaal,  1910.  43,  327. 

"Pf.rlmuttin,"  a  product  prepared  from  mica  schist,  is  used 
for  obtaining  fish-scale  effects  on  glass  and  pottery,  the 
substance  being  applied  with  collodion  or  albumin  as 
medium. — H.  if  S. 

Patents. 

Glassware;     Process    and    apparatus     for     making . 

S.    Forgo,    New    York.     U.S.    Pat.  958,613,    May    17, 
1910. 

Molten  glass  is  made  to  (low  between  directing  or  mould- 
ing surfaces,  and  a  film  of  cool  gas  is  interposed  between 
these  surfaces  and  the  material,  the  glass  being  gradually 
reduced  in  thickness  as  it  proceeds.  The  apparatus 
consists  of  a  vessel  which  is  divided  into  an  inlet  compart- 
ment, in  which  a  pressure  may  be  maintained,  and  an  out- 
let compartment;  two  directing  members,  forming  a 
gradually  contracting  chamber,  extend  from  the  latter, 
and  the  gaseous  film  is  produced  on  the  inner  surfaces 
of  these  members  by  making  them,  for  instance,  "f  porous 
material  and  constituting  the  inner  walls  of  two  chambers 
containing  a   vaporisable  liquid. — F.  Sodn. 

.    Manufactun  of  dry-pressed  ribbed  and  fluted . 

E.  Sommerschnb,     Ger.  Pa*.  220,384,  May  s,  1909. 
The  face  and  back  of  the  tile  are  dry-pressed  in  separate 
pieces  which  are   then    united    by   a    binding    material  of 
melting-point  equal  to  that  of  the  glaze  used. — II.  H.  S. 

Sheet  glass  ,    Production  of .     E.  C.  R.  Marks.  London. 

Prom  .T.   Player,  River  Forest,  111.,  U.S.A.      Eng.  Pat, 
2548,  Feb.    1,    1910. 

D.8.  Pat.  952.354  of  1910;  this  J.,  1910,  491.— T.  F.  B. 

I ■  ■nnacc  for  spreading  window  glass.  Soc.  Anon,  dee 
V.  1 1 erics  et  Manufacture  de  Glaces  d'Aniche.  Fr.  Pat. 
408,965,  Feb.  4,  1909. 

8X1  Eng.  Pat.  2762  of  1910  ;  this  J.,  1910,  630.— T.  F.  B. 


IX.— BUILDING  MATERIALS. 

Coal  tar  \Jor  treating  roads'];  "Water-soluble"  — 
F.  Raschig.  Z.  angew.  Chem.,  1910,  23,  973—974. 
A  mixture  of  coal  tar  with  a  small  proportion  of  .1, 
readily  emulsifies  with  water,  and  is  very  suitable  fur  t 
treatment  of  road  surfaces.  After  drying,  the  tar  beoom 
insoluble,  and  is  then  not  affected  by  rain.  The  mixtu 
of  tar  and  clay,  named  "  Kiton."  is  also  very  useful  as 
tar  paint  since  it  can  be  applied  to  cold  and  wet  surfai 
of  all  kinds,  and  after  drying,  forms  a  water-resista 
coating. — A.  S. 

Blast-furnace  slag;    Use.  of for  paving-stont  and  , 

concrete.     A.   Knaff.     Stahl  u.   Eisen,   1910,  30,  821 

82a 

Paving  stone  prepared  from  the  inner  portions  of  the  me 
of  slag,  which  must  lie  quite  cool  before  being  broke 
was  found  to  have  a  crushing  strength  of  761  kilos.  ) 
sq.  em.  Large  quantities  of  concrete  made  from  bla 
furnace  slag  have  been  used  in  the  erection  of  ironwot 
at  Wissen.  The  foundations  for  heavy  machines,  boile 
and  chimney-shafts  were  made  of  concrete  contain! 
large  lumps  of  slag.  Test  pieces  of  a  concrete  consisting 
150  parts  of  slag,  100  parts  of  slag-sand,  and  25  parts 
cement,  had  a  crushing  strength  of  120  kilos,  per  s<|.  oi 
and  with  32  parts  of  cement,  160  kilos,  per  sq.  em.  Piei 
broken  off  from  the  foundation  after  several  years  hat 
crushing  strength  of  35  to  55  kilos,  per  sq.  cm.  1 
difference  is  considered  to  be  largely  due  to  the  mi 
careful  preparation  of  the  concrete  for  the  original  tp 
pieces. — A.  T.  L. 

Blast-furnace  slag  ;    Suitability  of for  the  prepared) 

of   concrete.     H.    Passow.     Stahl    u.    Eisen,    1910, 
829—836. 

The  use  of  blast-furnace  slag  in  pieces  or  lumps  is  usua 
regarded  as  undesirable,  and  is  sometimes  forbidden 
the    public    authority    in    Germany.     The    author's   ti 
show  that  this  opinion  is  not  well  founded.     Test  -Id.  i 
of  concrete,  30  cm.  cube,  were  made  with  four  kinds 
slag,  using  1  part  of  Portland  cement   to   10  pari 
mixture  of  sand,  gravel,  and  slag  in  equal  prop 
The   crushing  strength  after  28  days,  3   months  and 
months  setting  respectively  was  as  follows: — No.  1, — 
127-2,  109-8  ;  No.  2,-88.   121-8,   141-2  ;  No.  3,-75.  14! 
156-3  ;  No.  4,-81-6,  1170.  134-8  kilos,  per  sq.  cm.  as  e, 
pared  with  73,  77-2  and  125  kilos,  per  sq.  cm.  for  ordin; 
concrete  made  with  the  same  proportion  of  cement, 
these  four  slags,  Nos.  1  and  2  were  from  one  ironworks  a 
No8.  3  and  4  from  another  :    Nos.   1  and  3  were  desoril 
as  suitable  for  making  concrete,  No.  2  as  doubtful.  I 
No.  4  as  unsuitable,  since  it   was  known  to  disintegr 
if  left   in   the   open.     Smaller  test-pieces   made 
part  of  cement  and  3  parts  of  slag  ground  to  the  tiie  n 
of  ordinary  sand,  gave  the  following  numbers  after 
above  periods  of  setting  : — No.  1, — 279,  347,  435:   Si 
—271.   291,   422;    No.  3,-149,   231,   268:    No.  4,-1 
229.  296.     The  corresponding  figures  using  Band  wen-  : . 
346,  and  393.     The  slag  is  also  used  in  the  manufait  I 
of  Roman  and  other  cements.     A  large  number  of  U 
are  given,  with  different  kinds  of  cement  and  with  diffi 
mixtures,  tending  to  show  that  the  slag  concrete  is  an  - 
factory.     The   average   crushing   strength   of   test-bli 
made  with  1  part  of  cement  and  10  parts  of  gravel,  ov  I 
large  range  of  cements,  is  as  follows  : — 


After  7  days'  setting  . . 
After  28  days'  setting  . . 
After  3  months1  setting 


Portland       Roman  Othf 

cement.        cement.        cemer 


Kilos,  per     Kilos,  uer 
sq.  cm.         sq.  cm. 


41-7 
56-7 
88-5 


33-2 
64-2 
86-5 


Kil'is. 
sq.  a 

80-( 
61-.' 


Test    blocks   made   from   lime   and   slag   sand  will  i' 
cement  had  a  crushing  strength  of  only  12  to  22  kil 
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,iirr  Oft  days'  setting,  an. I  such   mixture 

A  'l'.  I. 

I'u    n 

,.(  M./11/iDPK  ../  metallic  fill-  \ 

>i  the     — .     B.  Diamand.     Qei     P 
. ;    \„u    I".  1005)       Addition  to  Ger.  Pat.  -JUi.T'.'-. 
I,    |<HI7   Isee    l'i      I 'a  I     390,974   of    I90S  ;     tins  J., 

hrr«Ai>  ol    waste    sulphite-cellulose   lyes,   waste   liquors 
in  the  soda-cellulose  process,  "i  other  li(|Uors  containing 
ictive  substances  "f  » I.  may  be  used  to  neutral- 
ins  of   metallic  salts  fur  impregnating  wood.      It 

id  also  that  in  presence  "I  the  waste  lyes 

manufacture,  salts  may  be  added  to  the  impreg- 

ilution,    which    would    otherwise   form   insoluble 

les     therewith,      bur    example,     alkali     tluorides 

n    l»-  added   to   solutions   of   ferrous   sulphate   or  alu- 

lahna  sulphate,  without   producing  precipitates,  in  pre- 

I  the  wasie  liquors  mentioned.     The  salts  to  be 

1  the  impregnating  solution  may  be  pressed  into 

1  then  saturated  with  tin-  waste  lye,  or  they 

mixed  with  the  lye   first  and  then  pressed  into 

(tea,  -A.  S. 

•lira    brick*,    ganitttr,    and    other    refractory    materials; 

Manufacture  of .     H.  Brearlev  and  F.  C.  Moorwood, 

Sheffield,     r.s.   Pat.  958,084,  May  17.  1010. 

'.e  Km;.  Pat.  1 1,619  of  1908  :  this  J.,  1900,  711.— T.  P.  B. 


X.-METALS  ;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

last-furnace  ;     Behaviour    of     barium     sulphate    as    an 

imfmritu  of   iron   ores   in    the   .     G.    V.    Bianehetti. 

Chimica,  1910,  10.  132—134. 

cnKBl'H  ami  Liirmann  have  stated  that  barium  sulphate 

■  '(  do  importance  as  an  impurity  of  iron  ores,  since  in  the 
ut-foraace  it  is  reduced  to  barium  sulphi  Ic.  which  goes 

slag.     The  author,  however,  deserilies  results  ob- 

ritha  calcined  spathic  ore  containing  about  8J  pel 

intkof  mang  nese  oxide  I  )ln:1l  >,)  and  5J  percent,  of  barium 

tlphatc.   showing    that    under   certain   conditions   (high 

niperature    in    the    furnace    and    a    highly    basic    slag  I, 

v   reduced    barium    sulphide    interacts    with    the    oxide 

I  mingnnmn  to  form  m  ng  nese   sulphide,  which  latter 

taws  into  the  slag.      In   the  t'sts  quoted,  only  from  41 

cent,  of  the  manganese  contained   in  the  charge 

_.iron.  as  compared  with  the  50 per  cent. 

hreo  by  LedeburandOO — 75  percent,  by  Liirmann. — A.  S. 

r'>»»    iron    ore;     Experiments    on    smelting   . 

G     11     Stanley.     J.    Cheni..    Met.,   and   Min.    Soc.,    S. 
1910,  10.  :U5-    352. 

»  addition  to  the  crucible  experiments  on  the  smelting 
(  tiUniiemus  iron  ore  (see  this  J.,  19111,  155),  tests  were 

'i  an  improvised  furnace  42  in.  high  and  0  in. 
iternal   diameter,    using    silicious    and    titaniferous    iron 

th  dolomite  and  sand  as  Mux.  Though  very  fluid 
I,  and  spongy  blooms  of  soft  iron  collected 

Dearth,  no  iron  could  be  made  to  run.     Further 

re  made  in  a  larger  cupola  having  inside  diameters 
at  the  charging  floor  and  22  in.  at  the  hearth. 
nt  the  same  difficult}  was  encountered,  the  tap-hole 
ntually  closed  through  the  accumulation  of 
■It  iron  in  the  hearth,  although  a  certain  amount  of  cast- 
■on  was  tapped.  The  slab's  were  very  fluid,  but 
antained  a  high  percentage  of  iron,  those  from  the 
Id  run  assaying  from  about  S  to  14  per  cent,  of  ferrous 
xide.  The  results  of  the  various  experiments  detailed, 
bowed  that  though  titaniferous  ores  are  more  refractory 

■  melt  than  ordinary  iron  ores,  the  trouble  is  not  caused 
y  the  supposed  infusibility  of  the  slags,  the  fluidity  of 
hieh  was  not  noticeably  affected  bv  increasing  amounts  of 
Unium.— F.  R. 


.,„,/   iteei   industry,     Electri    furnaei    mi    the  . 

Hoc  I I       Electrician,    1010,   65.   307     309. 

1  i,  i  costal  elocti  ic  powci  I  ion  « Ith  ii  1  bb  in  1  he 

udustn   1    0  mall  frai  I  ion,  from  thro   to  'i(-'lit 

[hi  cent.,  of  the  total  coal  oi  production.  Even  a  town 
supply  at  a  prii  e  "i  from  '■'   to  Id.  pet  unit  iscommi 

.     iMiuii.al.  especially    it   thi    operations   I arranged 

.     ii. .1  t ide  with  thi    pi  J  the  Bupplj 

By    the    utilisation    ol    the    waste   gaaee  from 
blast-furnaces  andcoke-o  ipsuppl]  isa\  lilablefor 

op      1  ems  on  a  largi      al  b  ing  the  si  economical 

method  oi  utilising  these  waste  gasi  -.     The  \  arious  < 

«ln  1 1  the  electric  furnace  can  i»-  put,  with  the  particular 

1  furnace  most  suited  E01  the  various  1 lucti 

tin  sti.l  Industry  are  discussed.  The  greatest  us,  will  be 
foi  thi  production  oi  rail  1  ol  special  steel,  tin-  present  rail 
being  quite  unsuitable  both  obemioalr*  and  physically 
for  the  great  strains  of  express  traffic.  The  Gi 
railway  authorities  have  issue, I  a  specification  for  electric 
steel  rails,  and  particulars  are  given  of  an  electric  steel 
rail  made  for  the  Metropolitan  liailway  "f   London.     The 

elei  trie  furnace  will  also  be  used  for  the  1 luction  ol  lb  1 1 

eastings  for  both  hieh  grade  and  medium  steels,  supersed- 
ing the  crucible  furnace,  fastings  have  been  made  with 
commercial  success  by  the  Girod,  Stassano,  Heroult  and 
Kjelhn  furnaces,  and  have  given  a  -T>  pet  cent,  elongation 
with  a  60,000  lb.  per  sq.  in.  breaking  strain,  0-03  per  cent. 
of  sulphur,  and  0-06  of  phosphorus.  The  cost  of  the  pro- 
die  lion  of  these  eastings  in  a  1  ton  Stassano  furnace  was 
£9  a  ton  including  all  capital  charges,  as  contrasted 
with  the  cost  of  pure  Lancashire  and  Swedish  iron,  formerly 
used  in  the  crucible  furnace,  of  £10  a  ton  and  the  casting 
about  £15  to  £20  a  ton.  The  electric  furnace  will  also 
replace  the  small  converter  used  with  or  instead  of  the 
open  hearth  furnace,  and  also  for  the  production  of 
malleable  iron.  Figures  are  given  which  show  that  in 
reality  the  supposed  heavy  maintenance  of  furnace 
linings  and  electrodes  is  really  quite  unimportant.  The 
manufacture  of  special  steels,  ferro-alloys,  etc.,  is  especially 
adapted  for  the  use  of  the  eleetrie  furnaee.  while  in  ordnance 
works  broken  and  rejected  shells  may  be  remelted  and  made 
into  new  ones.  The  conditions  to  be  satislied  by  a  furnace 
for  a  particular  purpose  are  enumerated,  the  manner  in 
which  furnaces  of  various  types  fulfil  these  conditions  being 

del  ailed.  — A.   II.  <   . 

y-Iron  ;  Determination  of  tin  curtx  of  change  of    into 

■  i-  or  o-iron.  P.  Goerens  and  II.  Mover.  Metallur.'ie. 
1910.  7,  307—312. 
Tin  authors  brine  together  the  previous  determinations, 
made  both  by  thermal  and  by  metallographic  methods,  of 
the  \r  points  for  irons  containing  different  percent 
of  carbon.  In  their  own  experiments,  >i\  samples  ,,f 
iron  were  chosen,  of  carbon-content  11  Hi.  030,  0-47.  0-54, 
0-70,  and  0-78  per  cent.  They  contained  manganese 
0-21  to  0-25.  silicon  0-026  to  0-043,  phosphorus  0-13  to 
0-17  per  cent.,  and  only  traces  of  sulphur.  They  were 
melted  in  the  form  of  small  hollow  cylinders  around  a 
it/  tube,  and  from  the  solidified  cylinder,  discs  weighing 

j   0-5 — 0-8  grm.  were  sawn  for  the  quenching  experiments. 
The   discs  were   heated   in  a   kryptol   furnaee.    in   a    I 
mixture    of    barium    chloride    (65    parts)    and 
chloride  (35  parts)  to  a   temperature   of   950 
cooled    to   the   quenching    temperature,    maintained    at 
thai    temperature    for    15    minutes    (whi  inary 

experiments   showed   to   be   enough   for   the   attainment 

I  of  equilibrium),  and  then  quenched.  The  quenchmg- 
temperaturee  were  raised  bj  ten-degree  intervals  for 
successive  samples  of  the  sane-  met  il.  and  the  quenched 
specimens  were  examined  microscopically.  The  mean  of 
tin-  quenohing-temperature  of  the  specimen  showing 
traces  of  ferrite  and  of  the  next  above  showing  entirely 
mart -nsite.  was  taken  as  the  transformation  temperature. 
The  results  thus  obtained  were  as  follows  : — 

Carbr>n-cont»nt.  .  „         „  _„ 

percent.       ..  016    ..    080    ..    0  47    ..    054    ..  0.0    ..    078 

Transformation  .  . 

i.  mrirature  90S1   ..  895"   ..   885°   ..  855' 


785 


I..7M    , 
1 ..795*1 
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The  indefinite  rasalte  yielded  by  the  la-t  two  metals  are 
doe  to  the  difficulty  oi  securing  uniformity  oi  composition 
when  the  carbon  is  so  high  ;  different  spa  inn  ns  showed 
considerable  differences  in  their  behaviour.  These  results 
nbodied  in  »  curve,  and  photomiocographs  of  the 
appearances    ,.{    etched    sections    are  given   ill   the   paper. 

—J.  T.  D. 

Iron  .    Thr  magnetic  properties  of  the  modifications  ol . 

S.  Hilpert.  Z.  Elektroehem.,  1910.  16,  390—394. 
In  the  author's  opinion,  the  separate  existence  of  .-i-iron 
is  doubtful,  ami  it  is  not  certain  that  \-iron  is  non- magnetic 
at  ordinary  temperatures.  The  loss  of  magnetic  power  is 
a  change  taking  place  continuously  with  rise  of  temperature, 
slowly  at  first,  and  more  rapidly  above  700°  C.  (see  Weiss, 
Phys.  Zeits..  1908,  9,  358).  Since  demagnetisation  in- 
volves energy  change,  it  is  necessary  to  distinguish  the 
specific  heat  of  the  non- magnetic  Btate  from  that  of  the 
magnetic  state, which  also  includes  the  energy  required  to 
overcome  magnetic  attraction.  Hence  when  a  rapid  loss 
of  magnetic  power  takes  place,  a  rapid  fall  in  specific  heat 
is  als, i  observed.  Tin-  i  vidence  that  g-iron  is  anything 
other  than  demagnetised  o-iron  is  therefore  incomplete. 
The  transition  at  910°  C.  to  X-iron  is  much  more  precise, 
and  there  is  more  evidence  in  favour  of  the  separate  exis- 
tence  of  this  modification  which  is  certainly  non-magnetic 
in  the  stable  state.  In  the  supercooled  state  at  ordinary 
temperatures  it  is  just  as  likely  to  tie  magnetic  as  ./-iron. 
The  only  product  the  non-magnetic  nature  of  which  is 
beyond  "doubt  is  manganese  steel  and  in  this  case  it  is 
conceivable  that  the  presence  of  the  foreign  metal  exerts 
retarding  influence  on  the  attainment  of  magnetic  equili- 
brium similar  to  thatexerted  on  the  change  of  modification, 
without  there  being  any  necessary  connection  between 
the  two  changes. — W.  H.  P. 

lrnn-carbon  system  ;  Crystallography  of  the .   A.  Kroll, 

jun.  Iron  and  Steel  Inst.,  May,  1910.  [Advance 
proof.] 
The  purpose  of  the  paper  is  to  establish  the  relation  existing 
between  the  crystallography  of  pure  iron  and  the  iron- 
carbon  alloys.  The  allotropy  of  iron  was  confirmed  by  the 
development,  by  heat  tinting,  of  the  polyhedral  structures 
of  both  fi-  and  \-iron  on  the  surface  of  a  section  pre- 
viously etched  to  show  the  structure  of  n-iron.  It  was 
shown  that  the  three  structures  directly  traversed  one 
another  instead  of  coinciding  as  might  have  been  expected. 
The  explanation  of  the  apparent  solubility  of  hexagonal 
cementite.  Fe3C,  in  cubic  iron  and  vice  versa,  was  found  in 
the  existence  of  a  crvpto-dimorphous  phase  of  cementite 
which,  in  the  formation  of  mixed  crystals,  crystallises 
in  the  cubic  system,  and  to  which  the  name  solvite  is  given. 
Quenching  experiments  enabled  pseudormorphs  of  hexa- 
gonal cementite,  after  solvite,  to  be  identified,  these 
occurring  in  elongated  cubes.  Evidence  pointed  to  the 
fact  that  solvite  strives  after  saturation  with  \-iron,  and 
thus  forms  the  unstable  phase,  troostite,  the  black  con- 
stitu'-nt.  x.  which  is  revealed  by  acids  in  quenehed  and 
annealed  steels.  A  erystallographical  double  diagram 
was  established  i  s  stability  diagram  for  the  iron-carbon 
alloys,  which  allowed  the  constituents  of  the  isomorphoHs 
system  to  appear  inti  rmediately  as  unstable  tempering 
or  deposition  products,  previous  to  the  complete  establish- 
ment of  stable  equilibrium.  The  erystallographical 
diagram,  however,  differs  both  in  its  nature  and  form 
from  that  of  the  purely  chemical  system,  the  stable  equi- 
librium oi  which  is  i  stabliehed  in  accordam  e  with  special 
and  always  i  hi  mi  ally  homogeneous  phases. — P.  R. 

M'utganese  [in  iron  and  steel];    Determination  of  by 

the  persulphatt  method.  H.  Kubricius.  Stahl  u.  Eisen, 
1910,  30,  957. 
The  following  procedure  for  the  determination  oi  manga- 
nese in  iron  and  steel  by  the  persulphate  method  lias  been 
I  by  the  author  since  1905,  and  has  always  given  satis- 
factory results.  0-25  grm.  of  cuttings  of  the  mi  ta!  arc 
dissolved  in  25  c.c.  of  nitric  acid  of  sp.  gr.  I:1,  the  solution 
l-  concentrated  to  12 — 15 c.c,  treated  with  lOe.c.  of  A'/IO 
silver  nitrate,  diluted  with  water,  and  transferred  to   a  700 


c.o.  Erlenmeyer  llask.     It  is  then  further  diluted  to 
300  c.c.,  heated   to  boiling,  and  10  c.c.  of  a  10  |« 
solution  of  ammonium   persulphate  added  to  the  boQin 
solution.     The  whole  is  boiled  for  3 — 5  mins.  mora,  e 
and  after  20  mins.  titrated    with    a    solution   of   sodiui 
arsenite  (1  c.c.   =  0'001  grm.  of    manganese)  prepared  b 
dissolving  3  grms.  of  arsenious  acid  and  9  grins,  of  sodiui 
bicarbonate  in  8-4  litres  of  water,  and  standardised  l> 
means  of  permanganate.     The  final  point  of  the  titratiu 
is  recognised  bv  the  appearance  of  a  distinct  green  coloui 

—A.  8.    ; 

Blast-furnace  gases  ;    Cost  of  production  of  electrical  pom 

hi  use  of  .     R.  Pokornv.     Stahl  u.  Ei3en,  1910,  31 

938—944. 

The  author  compares  the  relative  advantages  and  dii 
advantages  of  (double-acting  four-stroke)  gas-engines  in 
steam  turbines  for  driving  the  dynamos,  when  blast-fumat 
gases   are    used   for   the   generation    of   electrical   powe 
According  to  his  calculations,  based  on  the  requiremen' 
of  a  metallurgical  works  consisting  of  five  blast-furnaci 
(four  in  work),  a  steel  works,  a  rolling  mill,  a  Thomas  sin 
mill,  and  accessory  establishments,  the  whole  of  tie 
required  could    be   furnished  by  the    blast-furnaci 
when  gas-engines  are  used,  but  not  when  steam  ti 
are  used  ;    with   the  latter  nearly   twice  the  volume  i 
gas  is  required  for  the  production  of  a  given  amount  , 
electrical  power,  as  is  needed  when  gas-engines  ar 
The  establishment  costs  and  space  required  are  small 
for  a  steam  turbine  installation,  but  the  working  cos 
are  10  per  cent,  higher  than  with  a  gas-engine  plant. — A. 

Iron  blast-furnace  slags  ;  Black  and  blue .     H.  FleiaaB 

Oesterr.   Zeits.    Berg-  u.  Hiittenw.,    1910,   58,   75— 'i 
91—93,     104—106,     122—126,     140—142,     158 
169—170, 186—189.    Cheni.  Zentr.,  1910,  1, 1901— 19C 

The  view  that  the  blue  coloration  of  blast-furnace  sla 
is  due  to  ultramarine  (see  this  J.,  1910,  432)  could  not 
confirmed.  Further  experiments  have  shown  that  t 
black  colour  of  certain  slags  may  be  due  to  the  presence 
finely  divided  carbon  as  well  as  to  that  of  ferrous  oxi( 
or  to  both  :  and  that  the  blue  slags  are  produced  from  t 
black  ones  by  incomplete  de\itrilication.  The  sla 
which  appear  blue  by  reflected  light  appear  more  or  li 
brownish  by  transmitted  light,  or  yellow  in  thin  lay 
The  two  conditions  necessary  for  the  appearance  of  t 
Hue  colour  are  a  turbid  medium  (formed  by  the  incompk 
devitrification  of  the  slag)  and  a  dark  background,  furnish 
by  the  finely  divided  carbon.  In  most  cases  the  bl 
particles  are  found  between  vitreous  black  portions  a 
completely  devitrified  grey  portions.  If  black  vitrei 
slags  be  intentionally  devitrified  by  heating  and  si 
cooling,  they  become  first  blue,  then  grey  and  stoi 
This  explanation  of  the  blue  coloration  is  in  accord  w 
the  infrequent  occurrence  of  blue  slags.  In  most  ca 
the  slags  are  either  vitreous  or  else  completely  devitrifr 

— A.  S. 

Granulating  molten  slag by  means  of  air  ;  Apparatuslor — 
G.   Jantzen.      Stahl  u.   Eiscn,   1910,  30,   824—827 
The   molten  slag  is  delivered  from  the  blast-furnace  dir 
into  the  upper  end  of  an  inclined  rotating  drum,  and 
stream  of  slag  is  pulverised  by  means  of  a  jet  of  con 
air.    The  drum  is  cooled  externally  bv  means  of  water-ji 
In  this  way  the  pulverised  sla  g  is  rapidly  cooled  and  is  k 
in  continual  motion  during  its  passage  through  thedn 
so  that  it  does  not  adhere  to  the  walls  or  form  large  mac 
The  lower  end  of  the  drum  projects  into  a  chamber  pn 
with  a  shaft  for  the  removal  of  tine  dust.andthe  powdi  ! 
slag  in  this  chamber  is  taken  by  a  conveyor  to  a 
making  plant  or  elsewhere.     Theair-blast  may  be  moisb 
to   prevent    the   formation   of   slag- wool.     Tin'    po 
slag  so  obtained  is  of  equal  value  for  cement -making  and  ' 
other  purposes  to  that  obtained  by  the  wet  gran1 
process,  and  is  more  than  twice  as  dense,  1  cb.  m.  « 
1300  kilos,  as  compared  with  520  kilos,  for  wet-granulo  1 
slag.     In  the  installation  used  at  the  Buderus  ironwi 
tie    drum  is   1-8   m.  diameter  and   15  m.  long,  and   < 
daily  output  of  powdered  slag  is  100  tons. — A.  T.  L. 
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nptr-nicktl ;    The  ternary  nynlem       — .     R.   Vogel. 
Z.  anorg.  Chera.,  1910,  67.  I      16. 

olnveetigation,  which  was  chiefly  tnicrographio  although 
,,|r  partly  by   the  thermal   method,  had  for  its  mini 
lie   determination   of   the   limits   of  concentration 
•  inch  the  alloys  of  iron,  copper,  and  nickel  reuse  to 
masses  ot     unsaturated    ternary 
vstals.  itiul  mixtures  of  saturated  mixed  crystals 
Instead  ;    these  concentrations  arc  given   in   the 
■  rui  of  a  curve  on  a  triangular  diagram.     All  the  alloys 
ngly  magnet ic  at  the  ordinary  temperature,  anil,  in 
ig  those  of  medium  concentration,  glowing  particles 
ir.lieu  metal  are   violently  ejected,  the  resulting 
showing   numerous    blister-like    hollows  :     the   mi- 
tt mixed   crystals,  when  reheated  it  -i  temperature 
iclow  the  melting  point,  have  a  tendency  to  coalesce, 
id   they   exhibit    great    tenacity.     The    transformation 
inpemtures  of  nickel  ami  iron  could  not  he  established 
if h  certainty  in  the  alloys.-  1'.  Sons. 


fgniin    Rapid  analyst*  of  commercial  .     R.   Bell. 

Bng.  and  Min    J„   1910,  89,   1114— 1115. 

he  method   depends   mi    the   assumption    that  all  the 

itasniiiiu  pii  sent  must  be  in  combination  with  cyanogen 

iny  s, idiiim  cyanide  can  be  forme. I.     The  combined 

i  int  in  i     nun  ami  s,  i,| in m  arc  found  by  decompos- 

g    the    cyanide    with    hydrochloric    acid,    evaporating 

i  dryness,  weighing  the  mixed  chlorides,  and  estimating 

rine.     As  pure  sodium  and   potassium  chloridi 

tiO'O  and  -17-ii  i«'i   cent,  of  chlorine  respectively, 

pet   cent,   of  chlorine  in   the  mixed  chlorides, 

r  cent,  will  represent  7-69  percent,  of  sodium 

ic  t  of  the  total,  the   remainder  being  potassium 

from  which  the  respective  amounts  of  potassium 

hum   present   are  calculated.     The   final  result   is 

.mating   the  cyanogen   and  after  satisfying 

calculating  tic  excess  of  cyanogen  to  sodium 

of  sodium  is  counted  as  carbonate  unless 

■ui-  been  specially  determined.      Moisture  is  taken 

>n   fusion.      Silica,   heavy   and  earth   metals  and 

ilphatcs  should   have   been   previously   tested  for.     The 

nf  2     3  jiercent.  of  urea  was  suspected  in  one  of  the 

unfits.  -F.  1!. 


yanide.   prarficr.      E.    G.    Spilsburv.      Trans.    Amer.    Inst. 
Min.    Kng..   May.    I'JIO,  353—365. 

I  the  "  all-sliming  "  method  for  the  extraction  of  precious 

>y  means  of  cyanide,  the  pulp,  which    consists  oi 

ound  ore  and  cyanide   solution,   is  agitated  and 

by  means  of  air  blown  in  under  pressure,  or  by 

gal    pumps.     The    efficiency    of    the   agitation     is 

.  rapidly  reduced,  as  a  circular  motion  is  imparted 

tltire  pulp,  with  the  result  that  but  slight  alteration 

lalive  positions  of  the  individual  ore  particles  and 

ic  HRDonding  solution  occurs.     The  improved  apparatus 

f  a   tank  having  a    false    bottom  composed   of 

-ilica    plates   bolted    and   cemented    together,   the 

ini  capacity  of  the  porous  diaphragm  being  about 

•   -b.  ft,  of  air  per  min.  per  Bq.  ft.  of  area  at   1    lb. 

•ressure.     The  ore  pulp,  consisting  of  2  of  solution  to  1  of 

re,  is  run  into  the  tank  and  air  is  admitted  from  below 

t  a  pressure  of  from  2  to  61b.     The  pores  of  the  diaphragm 

re  so  minute  that  no  pressure  is  exerted  on  the  air  bubbles 

ft'r  they  have  passed  through,  ...  that  they  rise  to  the 

4. .«ly  and  uniformly,  causing  the  contents  of  the 

ink  to  become  a  gently  seething  mass.     The  solution  of 

I        etals  is  very  rapid  and  it  is  considered  that 

Milium  ....mimical  extraction   would  he  complete 

it  6  hour-.     Tic  results  of  a  number  of  experimental 

given.     No  clogging  of  the  diaphragm  by  the  ore 

«  found  to  take  place,  though  sometimes  a  gradual 

alciiim  carbonate  decreased  the  porosity    of 

ic  surface,  but  this  was  instantaneously  removed  by  a 

uutc  hydrochloric  acid  wash  or  by  brushing  with  anirr 

rush.     The  porous  silica  is  also  used  as  a  filtering  mediu  in. 

— F.  R. 


fluid  bullion  assay,      lecttracy   o)   thi  .1.    P 

Cli.-m.  Boo.   Proi   .   1010,  30,   139 

Tub  author  has  oxaminod  a  Dumber  ..I  ret  ulta  obtained  in 
iv  of  gold  bullion  from  the  point  ..f  view  oi    tho 
probable  error.     The  following   points  were   considered 
i    Gold  assays  made  in  the  eoui  e  oi  routine  work  in  the 
assay  department    of   the    Royal    Mini.      2,    [a] 
"trial  plates"  an.l  comparisons  oi  Bamplef   ol 
g..ld  ;    (6)  Comparison  of  proof  gold   made  in  the   Mini 
laboratory   with    that    produced    by    thi     Utrecht    Mint. 
:i    t  oinparison  of  the  results  ..f  assays  made  at   thi 
Mmt  with  the  results  ..i  ..ii,,  i  Forking  on  the  same 

inn. rial.     4.    Discussion    on    the    same    lines   ol    results 
corded  in  ■  pap"!  by  P    P.  Dewey  (this  J.,  1010,  215). 
i        ut ho r  tin. Is  ihat  ordinary  gold  assays  weighed  t..  0*05 

pet    1000  ire  subject   to  n   probable  err f   +  0-043    per 

1000,  while  in  the  case  of  Bpooial  assays  weighc  I  t..  ool  per 
in. hi  the  probable  error  ..f  a  single  assay  may  be  reduced 
to  +0-032  per  1000.  From  this  it  is  concluded  that  the 
error  in  the  mean  of  2d  assays  made  with  the  greatest  care 
shoild  not  exceed  001  per  1000. 


I  silver  ;   Detection  of  small  quantities of .     >'. 

Armani    and    J.    Barboni.     Z.    Cncm.    Ind.    Kolloide, 
l!)10,  6,  290  -292. 

Tut:    method    is    based    on    the    production    of    colloidal 
solutions  of  the  metals  by  reduction  with  formaldehyde, 
and    is   specially   applicable    for   .let.. ting    gold   or   silver 
plating  on. brass  or  copper  objects.     Silver.      A  portion  of 
the  sample  is  treated  with  a  small  quantity  of  a  mixture 
of  1  part  of  nitric  acidofsp.gr.  1-4 1 .  ami  !i  pari  s,,t  sulphuric 
acid  of  68°  B.      This  mixture  dissolves  the  silver  but  leaves 
copper  or  brass  unattached.     A  few  drops  of  the  solution 
an-  rapidly  removed,  diluted  with  2     3c.  0.  of  water,  nearly- 
neutralised    with    a   20    per  cent,    solution   of   potassium 
hydroxide,  and  then  a  mixture  of  2  parts  |  by  vol.)  of  a  30 
per  .-cut.  solution  of  formaldehyde  and  1  part  of  a  20  per 
cent,  solution  of  potassium  hydroxide  added.     In  presence 
of  a  trace  of  silver,  a  more  or  leas  intense  violet  colour  is 
produced.     Gold.     The  sample  is  treated  with  nitric  acid, 
the  insoluble  matter  is  digested  with  a  small  quantity  of 
aqua  rrtjia,  the  solution  diluted,  lilti  red  if  necessary,  treated 
with  sulphuric  acid,  and  evaporated,  to  expel  chlorine  and 
hydrochloric  and  nitric  acids.     The  residue  is  diluted  with 
water  .  nd   treated      with      the      formaldehyde  potassium 
hydroxide  reagent,  a  fine  violet  coloration  being  produced 
if  gold  lie  present. — A.  S. 


Gold  tind  tilver  .   Determination  of i'«  black  or  unrefined 

ropper.     H.   Nissenson.     Chem.-  Zeit.,  1010.  34  539. 

2".  .. tots,  of  black  copper  are  dissolved  in  dilute  nitric 
acid  ;  the  gold  is  filtered  off,  and  in  the  filtrate  the  silver 
i<  precipitated  with  sodium  chloride.  The  silver  chloride 
is  added  to  the  gold.  The  combined  precipitates  are 
smelted  with  25  grms.  of  litharge  and  a  mixture  of  sodium 
carbonate,  borax  and  tartar,  in  an  iron  crucible  in  a  wind 
furnace.     The  regulus  is  extracted  and  the  gold  and  silver 

■  1.  'lb.-  silver  is  extracted  by  treatment  with  nitric 
acid,  first  of  1-2  sp.  gr.  and  then  of  1:1  sp.  gr.  'lie  gold  is 
weighed  and  the  silver  determined  by  difference.  The 
method  is  simple  and  exact.  The  dry  method  is  however 
preferred  by  refiners.  In  this  method.  10  2".  grm=. 
the  Copper  are  placed  in  lead  cnicdbll  B  of  about  In  grms. 
each  and  smelted  direct  in  cupels  with  about  30  grn.s.  of 
assay    lead.     The    gold    and    silver    are    then    determined 

re.  The  author  simplifies  this  method  by  weighing 
8  12.".  gnu-,  of  the  copper  in  a  fire-clay  crucible  with 
20  .Tins,  (for  each  portion)  of  black  flux  mixture  (made 
b\  mixing  ordinary  black  flux  with  2;  times  the  quantity 
of  borax  and  sodium  carbonat  Vftet  smelting  the 
mixture  in  a  wind  furn  ins.  of  lead  arc 

and  the  crucible  again  very  strongly  heated  for  "i  minutes. 
The  contents  are  poured  out  and  after  cooling,  divided  into 
5  parts.     The  gold  and  silver  are  then  estimated  as  above.. 

— A.  Seld. 
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nper  in  mattes;   Bapid  mtthod  for  the  determination  of 

.     a  Winkler.     Chem.-Zeit..  1910,  34   603. 

1  gkm.  of  the  finely-powdered  sample  is  dissolved  in  10  c.c. 
■of  concentrated  nitric  mid  and  1'*  cc,  "t  concentrated 
sulphuric  acid,  and  tin-  solution  heated  until  fumes  of 
sulphur  trioxide  are  evolved.  After  cooling,  a  little  water 
is  added,  and  the  solution  boiled  till  it  becomes  clear, 
0-5  gnu.  "f  potassium  chlorate  being  added  to  oxidise 
any  present.     The    iron    is    precipitated     with 

ammonia,  and  after  cooling,  the  mixture  is  diluted  to 
loo  ....  with  water,  and  well  shaken.  The  solution  is  next 
filtered  through  a  dry  folded  filter  into  a  dry  beaker, 
and  50  e.c.  of  the  filtrate  are  rendered  verj  faintly  acid 
with  concentrated  Bulphuric  acid,  treated  with  :s  arms,  of 
potassium  iodide  dissolved  in  a  small  quantity  of  water, 
and  titrated  with  thiosulphate.  For  ores.  2  grins,  are 
dissolved  in  10  cc.  of  nitric  aeid.  5  c.c.  of  hydrochloric 
acid,  and  15  c.c.  of  sulphuric  acid,  and  the  solution  treated 
as  described  above.  For  standardising  the  thiosulphate 
solution,  0-3  grm.  of  pure  copper  is  dissolved  in  4  c.c.  of 
concentrated  nitric  add,  the  solution  heated  with  .">  e.c.  of 
concentrated  sulphuric  acid  until  white  fumes  are  evolved, 
"then  cooled,  treated  with  30  c.c.  of  water  and  excess  of 
ammonia,  and  after  making  very  faintly  acid  with  con- 
centrated sulphuric  acid,  the  titration  performed  as  in  the 
actual  test,  a  solution  containing  3918  grms.  of  sodium 
thiosulphate  per  litre  being  used. — A.  S. 

Sherardising  [zinc  coating]  process  ;   Some  practical  experi- 
ence   c\    the    - .     J.    W.    Hinchley.     Faraday    Soc., 

May  31.  1910.     [Advance  proof.] 

For  the  successful  coating  of  iron  or  steel  articles  by  the 
sherardising  process  (heating  in  a  closed  receptacle  with 
zinc  dust),  the  most  important  factor  is  the  content  of 
metallic  zinc  in  the  zinc  dust  used  ;  the  limits  of  time  and 
temperature  are  comparatively  wide.  The  best  results 
are  obtained  with  zinc  dust  containing  18  per  cent,  of 
metallic  zinc.  The  author  considers  that  Cowper-Coles' 
view  that  zinc  is  vaporised  from  the  zinc  dust  and  con- 
densed on  the  iron  or  steel  articles  is  not  correct,  for  no 
deposit  can  be  obtained  from  zinc  vapour  at  temperatures 
below  the  melting  point  of  zinc,  such  as  are  used  in 
sherardising.  In  the  latter  process  the  deposition  begins 
at  a  temperature  just  above  that  required  to  pioduce 
■*  film  of  magnetic  oxide  on  the  iron,  and  the  deposit 
invariably  contains  iron.  It  is  concluded  that  the  coating 
is  a  closely  adherent  film  of  a  solid  solution  of  iron  in  zinc 
produced  by  the  interaction  of  the  metallic  zinc  in  the 
zinc  dust  and  the  film  of  magnetic  oxide  of  iron.  If  the 
proportion  of  metallic  zinc  present  be  low.  a  black  film  of 
reduced  iron  is  formed.  The  zinc  coating  is  very  resistant 
to  atmospheric  corrosion,  after  tin-  slight  yell. .wish  powder 
which  is  first  formed,  has  hen  washed  off:  sherardised 
chain  blocks  have  remained  free  from  rust  after  use  for 
seven  vears  in  the  open  air  (See  also  Cowper-I  oles,  this 
J„  1909,  399.}— A.  S. 

Zinc    leaf  :     Electrolytic    formation   of  on   surfaces. 

H.    Freundlieh    and    W.    Xovikow.     Z.    Elektroche'm,, 

1910,  16.  394—100. 
IH  n  authors  have  attempted  to  throwjfurther  light  on  the 
phenomenon  investigated  by  Mylius  and  Fromm  (Wied. 
Ann.,  1894,  51,  593).  If  commercial  zinc  sulphate  is 
electrolysed  in  a  tlat  dish  with  a  platinum  point  just  at  the 
surface  of  the  liquid  as  cathode,  the  zinc  separates  as  a 
thin  lustrous  film  round  the  cathode.       Myli   sand  Fromm 

discovered  that  oxygen  was  neeeesar)  Eoi  tl urrence 

of  the  phenomenon  and  the  present  authors  have  further 
•established  that  there  must  ;  lso  be  on  the  surface  of  the 
electrolyte  a  film  of  some  insoluble  liquid.  The  nei .  ssary 
presence  of  oxygen  is  not  accounted  for  by  oxidation 
of  the  zinc,  hut  by  its  favourable  influence  on  the  pre- 
liminary separation  of  amorphous  zinc  sponge.  Many 
substances  (ammonium  salts,  tartartic  and  citric  acids, 
potassium  cyanide,  etc.)  prevent  the  separation  of  zinc 
as  a  surface  film,  probably  because  they  accelerate  the 
■transformation  of  zinc  sponge  into  the  crystalline  variety. 


The  sepai.itinn  of  zinc  -pongc  and  the  binding  of  this 
into  a  surface  film  by  the  necessary  layer  of  non-misoibl. 
material  seem  to  be  the  only  phenomena  involved.  The 
binding  material  may  be  an  insoluble  liquid  or  a  thin 
non-rigid  layer  of  insolul  lc  solid  material  so  long  as  it 
jives  the  necessary  thickness  of  0-5  to  2  niicroiiiillim.tr.- 

— W.  II.  I' 


Tnermo-electrical    properties    of    alloys. 

anorg.  Chem..  1910,  67.  ii,v 


E.    Rudolfi. 
96. 


/. 


The  thermo-electric  powers  of  the  binary  alloy,  of  tin  with 
cadmium  and  lead,  of  zinc  with  tin  and  cadmium,  of 
bismuth  with  cadmium,  lead  with  antimony,  gold  witli 
silver  and  copper,  copper  with  nickel,  and  platinum  with 
palladium  have  been  measured  against  copperand  nickel 
at  a  variety  of  temperatures  and  concentrations,  with  .•, 
view  to  establishing  the  relation  between  this  property 
and  the  constitution  of  the  alloys  ;  the  results  are  giver 
in  tables  and  curves.  The  curves  showing  the  variatim 
of  thermo-electric  power  with  concentration  are  of  thi 
same  general  shape  as  those  co-ordinating  hardness  am 
electrical  conductivity  with  concentration.  The  following 
rules  apply  : — (1)  If  the  two  components  of  a  binary  all.e 
form  neither  mixed  crystals  nor  compounds,  the  ran. 
is  a  straight  line.  (2)  If  the  components  form  a  con 
tinuous  series  of  mixed  crystals,  the  curve  has  a  U-shape 
(3)  If  mixed  crystals  are  formed  only  up  to  a  certain  limi 
of  concentration,  the  curve  is  made  up  of  two  straigh 
lines  sloping  downwards  towards  a  point  on  the  limitim 
ordinate.  (4)  If  the  two  components  form  a  compound 
the  curve,  in  its  simplest  form,  consists  of  two  straight  line 
sloping  upwards  to  a  point  on  the  ordinate  marking  th 
corresponding  concentration.  Concerning  the  practica 
use  of  alloys  for  the  construction  of  thermocouples  am 
thermopiles,  it  is  remarked  that,  for  large  potentu 
differences,  alloys  which  contain  compounds,  being  v. : 
brittle,  are  only  to  be  recommended  for  thermopiles 
for  thermocouples,  alloys  containing  mixed  crystal 
should  be  used,  these  being,  as  a  rule,  tough  and  not  brittle 
Metals  which,  like  bismuth  and  antimony,  arc  very  brittl. 
do  not  form  alloys  suitable  for  thermocouples. — F.  Sod> 

Colloidal    metals  ;     Preparation    of with    the    aid   i 

acrolein.     N.  Castoro.     Z.  Chem.  Ind.  Kolloide,  1910,  ( 

283—289. 

The  author  describes  the  advantages  of  the  use  of  acrolri 
as  a  reducing  agent  for  the  preparation  of  colloidal  met 
solutions  (see  this  J..  1907,  1028).  The  solutions  ai 
and  the  method  is  of  general  applicability.  The  prepan 
tion  of  colloidal  solutions  of  gold,  platinum,  osmiun 
palladium,  ruthenium,  iridium,  rhodium,  and  silver 
described. — A.  S. 

Smeltery  smoke  as  a  source  of  sulphuric  acid.     Freeland  an 
Renwick.     See  VII. 

Blast-furnace  slag  for  paving  stones  and  for  concrete.     Knal 
See  IX. 

Blast-furnace  slag  fur  tlu-  preparation  of  concrete.     Passov 
See  IX. 

Vi, rn, sum    i,l    metals.     Committee    appointed    by    lnstitu 

of  Metals.  "  Times."  June  2,  1910. 
The  Council  of  the  Institute  of  Metals  have  decided  ' 
undertake  an  investigation  into  the  causes  of  the  eormsi. 
of  non-ferrous  metals  by  sea  water,  acids.  4c,  and  by  oth 
chemical  anil  electroytic  reactions.  A  committee,  kn<.\' 
as  the  Corrosion  Committee  of  the  Institute  of  Metals,  h 
been  appointed,  consisting  of  Sir  Gerard  Muntz,  chairmm 
Professor  H.  C.  H.  Carpenter,  Engineer-Captain  G.  ' 
Goodwin,  R.M..  Professor  A.  K.  Huntington.  Mr.  J. 
Milton.  Mr.  A.  Philip.  Mr.  Leonard  Summer,  Professor' 
Turner,  and  Sir  William  H.  White.  At  its  first  meetii 
the  committee  decided  for  the  present  to  confine  th< 
attention  to  the  question  of  the  corrosion  of  condeii- 
tubes  in  marine  engines  and  in  stationary  engines  nri 
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..ill  water  or  being  subjeel  to  violent  elcctrolyti. 

in  elect  i  ii    powi  ■     latii  m        Ml    '  •    I ' 

nit'  mi  epit  i>m<    "i     urh  informal!'  n  ■  >n 

i    ulrcadi    ivu  ilable  from  |H  eviou     i  i 

in.'  direct  ion,  mul    will  become  a   member  "I  tin 

.  iiiiiiit  i  •  •        I'l.'i    II    '     II.  I    irpcntcr.  will  act  as  honorary 

x     I.,    tin-    committee. 

ilioiml  nam  tal.     Hoard  of  Trade  J.,  Jum    9, 

1910.    [T.R.] 

\"    large,    well-developed     met  il 

iiIht  of  the  precious  or  of  base   metals,  exist   in 

The   recently     discovered 

mineral    phosphates   are   of   interest,    and,    under   certain 

us.   use  can   l»-   made  of  them.      A   uniform   crude 

■  |o  percent. of  tri-calciutn  phosphate  v  ill  with  difficulty 

tx  maintained.     Coal  is  the  "  n   mineral  asset  of  Natal. 

ires  >>f  bituminous  ami  anthracite al  exist  m  the 

Eeea   and    under   the    Beaufort    beds,    which   form 
face  of  extensive    ireas  ol  the  (  olony. 

I' v  NOTTS. 

Stat;     Process    and    apparatus    fur    manufacture   of . 

\     E     Maccallum,    I'lneniw  ill.  .  IV.  I'.S.A.      Eng.    Pat- 
7811,  April   I,   1909.     L'ndei    Int.  Conv.,  I-. ■!..    I.   1909 

\   H'M'i     uv.    trough,   lined    with     refractory    material. 

:»iul  having  two  or  more  bn hes  radiating  from  a  common 

is    fixed    immediately    below    the    tap-hole   of   an 

i. Im  ir\    stationary    open  hearth   furnace.     The   branches 

•  imult.un  "ii.-lv   conduct    the     molten   steel   to   ladles,   the 

tal  (lowing  1"  each  ladle  being  controlled  i>\ 

I   a   guide  bar  capable  ol   dipping  into  the   main 

st    the    place    where    the    branches   diverge.      The 

at    right    armies    t,.    a    horizontal    roil 

I    to    the    front    i>f    the    furnace,    and    is    raise, 1    Ol 

d    hi    given    a    slighl     lateral    movement    by    the 

I   movement  of  the  rod. — F.  R. 

Projectile*  and  various  pieces  ;    Mithod  of  hardening . 

1'    '.irod.     First  Addition,  dated  Ann.  30.   1009.  to  Fr. 
Pat.  408,441,  Ian.  23,  1909  (this  J.,  1910,  637). 

Tn«  projectile  or  other  metallic  piece  .  after  having  been 

!  1'mught  tn  its  approximate  form   by    foigiug,  rolling  and 

•.   was  subjected    to   a    preliminary   thermal   treat- 

rhich  consisted   in  heating  it   to  a  temperature  ol 

ml  slowly  cooling   it    in  air.     It    is  now 

found   that,   when    the   quality   of   the   steel   permits,   the 

pnliminary   heating  can    be  carried   to  a   temperature  of 

650    (         In  the  same  way.  the  temperature  of  the 

final  hardening  may  be  raised  to  750    C,  and  even  beyond 

Uxive    825   ('.    to    850*  C,    however,"   the 

•    of  temperature  no  longer  improves  the  hardness 

physical  eharai  i  I  le  met  il.     i '.  A.  YV. 

Iron;     Electro-deposition    of-  -   .     S.    0.    Cowper-Coles, 
London.     Eng.   Pat.  10,655,  May  5,   1909. 

ntially  the  addition  of  an   auxiliary  electro- 

the  apparatus  used  for  the  electro-deposition 

The  auxiliary  cell,  which  is  comparatively  small, 

is  provided  with  iron  an. ales  and  a  slowly  rotating  metal 

ithodc.     Owing  to  the  high  current    density 

the  iron  is  deposited  in  a  flocculent  form  upon  the  an  ■ 

cathode,  from  which  it  is  automatically  removed  by  scrapers 

Of    other    means.     The    electrolyte    is    kept    in"  constant 

tinn  through  the  whole  apparatus,  and  is  able  to  be 

maintained  at   the  temperature   required  for  the  uniform 

iron  in  the  main  cell.     'See  Eng.  Pat.  28,897, 

this  J.,   1907,  699.)     P   1! 

[Steel]    Furnaces;      Electric .     .1.     Harden,     London. 

Eng.   Pat.   26.266.    No       12.   1909. 
•*  TTPE  in  which  the  heating  of  the  charge  is  effected  partly 
by  means  of  an  electric  are  or  an  s.  and  partly  bv  means  ol 
high  resistance  terminal  plates  in  the  walls  of  the  furnace. 
These  terminal   plates  are   composite   in  character, 
prising  a  hollow  steel  plate   through  which  air  or 


Doling    medium    may     be   circulated,    with   a   facing  of 

omlte,  (irconib     oi   other  highly  refractory   material, 

and  an  Intervening  layei   oi  oarbonacooue  material  such 

I  ompn  'I'll,      grea  <•  I     portion    of    the    heat 

thui  developed  by  means  oi  these  terminal  plates, 
without  fear  of  melting  them,  and  the  arcs  are  merely 
employed  for  th.    desulphurisatiou,  etc.,  of  the  steel. 

— B.  N. 

Furnact;    Electric   induction  C   Qrunwald.     First 

Addition,  dated   July    15,    1909,   to   Fi.    Pat   400,864, 
March  16,  1909      I  udi  i  Int.  Conv.,  Oot  2,  1908.     (See 

this  .1..   1!M)9,  800.) 

Thk extremities  ..t  th.  auxiliary  winding  are  bound  to  two 

,.f   one  part  of   the  prnnaiy  winding,  ill  su.h  a  way 

that  the  oloctioiiviiain.il  effects,  whi.li  an-  produced 
between  the  primary  and  the  fused  metal,  are  without 
sensible  hfluonce  on  the  position  of  equilibrium  of  the 
fused  metal.     B.  N. 

Furnace ;     Electric    Heel    .     Tl.    Aubry.     Fr.     Pat. 

409,540,  Nov.  24.  1909. 

Tin-'  annular  bath  containing  the  metal  is  provided  with 
two  electrodes  if  continuous  or  monophase  current  is 
ei  ployed,  and  with  three  electrodes  if  the  current  is 
tnohase.  Th.-  electrodes  are  vertical,  the  arcs  being 
produced  between  the  electrodes  and  the  surface  of  tht 
oath.  The  current  enters  at  one  electrode  and  leaves 
by  the  other,  traversing  the  metal,  and  producing  currents 
in  the  midst  of  Hi.  m.  tal.  which  stir  up  the  mass  and  permit 
of  the  production  of  a  homogeneous  product.  A  slow 
movement  of  rotation  may  be  given  to  the  bath  around  a 
vertical  avis,  but  this  arrangement  is  omitted  when  a 
triphase  current  is  employed.  The  bath  may  also  be 
tilted  for  the  purpos.  ,,f  pouring  the  manufactured  steel 
and  the  slag. — B.  N. 

Iron  ;    Electro  metallurgical  process  of  manufacture  of  pun 

,  in     a     single    operation    directly    from    the    ore. 

U  Xeo-Metallureic.      Fr.  Pat.  409,844,  Feb.  27,  1909. 

Tjik  process  is  i  arried  out  in  an  are  furnace  with  vertical 
trode,  and  comprises  three  distinct  phases.     The  first 
consists    in    the    progressive    reduction    of   agglomerates 
composed  of  the  ore  to oe  treated,  with  th  i  necessary 

for  the  reduction  of  the  oxide  of  iron  in  the  upper  part  of 
the  furnace,  known  as  tin  zone  oi  reduction.  The  second 
phase  consists  of  fusion,  and  the  third  in  the  refining  of  the 
metal  produced,  these  taking  place  in  the  lower  part  of  the 
furnace,  or  zon.  of  fusion,  when'  the  arc  is  produced. 
At  the  commencement  of  the  operation,  a  liquid  layer  is 
formed  in  the  zone  of  fusion,  consisting  of  a  melted 
mixture  of  iron  ore  and  slag,  which  serves  to  refine  the 
melted  metal,  to  prevent  contact  of  the  metal  with  the 
carbon  of  the  electrode,  and  also  acts  as  a  movable 
calorific  regulator  of  the  temperature.  The  pure  iron 
in. iv  lie  transformed  into  steels  of  various  grades  by 
suitable  additions  before  casting.— B.  -Y 

Oreo  .•  Furnace  forth)  ■  arichm  nt  •>/  by  nf.mplete 

r.Jurtion.  0.  Orondal.  Pr.  Pat  109,699,  Nov.  10, 1909. 
The  furnace  is  intended  for  the  incomplete  reduction  of 
haematite  and  similar  non-magnetic  iron-ores,  with  a 
view  to  their  subsequent  enrichment  by  the  magnetic 
.ration  of  the  magnetite  produced  Tin  ipparatns 
comprises  a  vertical  drying  chambei  t  the  ordinary 
.'tern,  down  which  the  pulverised  on  .  alone  or  with  car- 
ta allowed  to  fall,  its  motion  being  controlled  by 
revolving  cylinders  at  the  bottom.  \-  it  falls,  it  comes 
into  contact  with  a  series  oi  tubes,  through  which  the  hot 
gases  from  the  second  stage  ,,f  the  process  are  passed. 
Reaching  the  bottom,  the  heated  n  aterial  passes  into  an 
in.  lined  and  rotating  cylindrical  furnace  and  is  finally 
removed  at  the  lowei  end  through  ■  closed  chamber. 
The  lower  end  of  the  furnace  commons  ates  with  a  small 
chamber  into  which  a  reducing  g  I.  through 

this  chamber,  a  pipe  carries  a  current  of  air  under  pressure 
|  to  a  point  some  way  up  the  furnace.  At  this  point,  the 
I    air  is  distributed  by  a  cone  and,  meeting  the  current  of 
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wry  hut  flame  »  hull  sweeps  Up  the  furnace 

heats  the  ore  nearly   to  redness.     The  heated  ore, 

a*  it  travel-  down  the  Furnace,  passes  the  air-inlet  and 

comes  into  contact  with  the  stream  of  reducing  gas;    in 

this  way  thf  mixture  is  more  .>r  less  reduced,     C.  A.  W. 

Furnace  .-    Electric [for  zinc  smelling].     H.  \Y.  Hixnn, 

Philadelphia,  Pa.     D.S.    Pat.  957,337,  May   10,   1910. 

CokPjusffi  a  houov  ■  rided  with  a  non-conduotinig 

lining  and  having  upper  and  lower  electrodes  earned  by  the 
lining,  and  arranged  t<>  make  contact  with  the  charge, 
a  current  of  electricity  being  passed  through  the  latter. 
A  two-compartment  hopper  is  carried  by  t lit-  casing  for 
receiving  and  preheating  the  charge,  and  by  means  of  a 
shaft,  a  wheel  upon  the  shaft,  and  a  conical  closure 
arranged  to  l>c  drawn  up  into  engagement  with  the  mouth 
of  the  compartment,  each  of  the  latter  may  be  opened 
and  dosed  independently,  thus  "  maintaining  the  vapour 
density"  of  the  zinc  in  the  furnace  during  the  charging 
operation.  A  passage  leads  from  the  tap-hole  in  the 
r  part  of  the  furnace  to  a  condenser,  which  comprises 
a  pocket  for  collecting  the  slag  and  a  compartment  for 
condensing  the  zinc  vapours.  A  series  of  arcs  may  be 
produced  immediately  above  the  tap-hole,  in  order  to 
maintain  the  zinc  in  a  gaseous  condition  during  its  passage 
to  the  condenser. — B.  N. 


Deiinning  ;    Process  of  .     C.  J.  Reed,   Philadelphia, 

Pa.     U.S.  Pat.  958.177,  May  17,  1910. 

TnE  tinned  scrap  is  heated  and  agitated  with  a  subdivided 
foreign  body  in  order  to  pulverise  the  tin  hut  not  the  other 
metals,  then  the  latter  are  removed  mechanically,  and  the 
tin  is  separated  from  the  added  foreign  body  by  converting 
it  into  gaseous  stannic  chloride. — A.  S. 

Tantalum  ;     Me/hod    of    producing .     J.    Schilling, 

Assignor  to  Siemens  und  Halske  Akt.-Gcs.,  Berlin. 
U.S.  Pat.  958.180,  May  17.  L910. 
An  oxygen  compound  of  tantalum,  such  as  tantalie  acid, 
is  heated  to  a  high  temperature  in  an  atmosphere  of  hydro- 
gen in  an  electric  furnace,  and  when  the  reduced  metal  is 
melted,  the  containing  vessel  is  exhausted  in  order  to 
free  the  tantalum  from  hydrogen. — A.  S. 

BriqvettiAg  fines  of  ore.  fvmac*  -dust,  «•«..-/•  metal,  waste ircm, 

etc.;    Process   of  .     M.    Glass.   Vienna.    U.S.  Pats. 

-  B83,  958,700,  and  968,701,  May  17.  1910. 

(1)  The  material  is  mixed  with  aluminium  acetate 
solution  and  with  quicklime, "and  pressed  into  briquettes. 
The  heal  developed  by  the  slaking  of  the  lime  raises  the 
temperature  of  the  mass  to  about  100  c.  whereby  basic 
aluminium  acetate  is  produced  and  acts  aaa  binding  agent, 
1 2)  Tin  material  is  moistened  with  calcium  chloride  solution, 
mixed  with  quicklime,  then  moistened  with  water  glass 
solution,  and  after  addition  of  borax,  moulded  and 
pressed  into  briquettes.  A  basic  silicate  is  produced  and 
as  binding  agent.  Only  just  sufficient  calcium 
ehloride  solution  and  water  glass  solution  respectively 
to  moisten  the  surfaces  of  the  mass  is  used.  (3)  The  material 
is  moistened  with  a  solution  of  calcium  acetate  and 
aluminium  sulphate,  mixed  with  quicklime  and  with 
borax  (to  prevent  oxidation),  pressed  into  briquettes, 
and  heated  to  about  100  C  The  basic  aluminium  acetate 
produced  acts  as  binding  agent.. — A.  S. 

Pyrites  and  pi/rite*  residues  ;  Method  for  the  roasting  and 
agglomeratirm  of  ——,  with  utilisation  of  the  sulphurous 
gases  escajiing  from  the  furnace  for  the  manufacture  of 
sulphuric  acid  and  its  derivatives,  the  pro  capable 

of  application  to  the  roasting,  enrichment  awl  agglomt  ration 
of  pulverulent  ores,  carbonate  ores  ami  wtniliferoui 
residues.     H.  CoTnette.     IV.  Pat.  409,301,  Nov.  li.  1909. 

The  ores  are  first  submitted  to  a  preliminary  desulphurisa- 
tion  in  a  vertical  apparatus  containing  several  floors,  the 
materia]  a-  it  arrives  at  the  bottom  being  fed  into  a  borL 
zontal     rotatabte    cylinder,    where   the  final  treatment  is 


effected.  This  cylinder  is  composed  of  refractory  pi. Ms 
enclosed  in  a  metallic  envelope  and  contains  helical  pieces 
which  act  as  guides.  During  the  passage  along  the 
the  ore  is  freed  from  the  last  traces  of  sulphur  and  gradually 
becomes  agglomerated.  It  is  next  cooled  in  a  chamber 
through  which  a  current  of  air  is  passing  in  the  reverse 
direction  :  the  heated  air  being  carried  into  the  cylinder. 
or  into  the  first  apparatus,  and  employed  in  the  oxidation. 
A  certain  amount  of  powdered  carbon,  or  the  corresponding 
quantity  of  gas,  may  be  blown  into  the  cylinder  in  order 
to  assist  the  agglomeration  of  the  roasted  ore.  In  order 
to  enrich  the  material,  other  ores  may  also  he  , 
and  fluxes  such  as  fluorspar,  may  be  added,  being  either 
introduced  into  the  furnace  with  the  original  ore  or  blown 
in  with  the  carbon.  The  volatile  products  passing  away 
from  the  cylinder  are  led  through  a  dust  chain1 
along  a  passage  where  they  meet  the  gases  produced  in 
the  preparatory  roasting.  Finally,  when  sulphi  ' 
have  been  employed,  the  gases,  cooled  in  this  way.  are 
passed  through  a  Glover  tower  into  sulphuric  arid  cham- 
bers or  employed  directly  for  the  manufacture  of 
bisulphites. — I '.'  A.  W. 

Refractory  ores,  particularly  oxides  ami  sulphides  :    Proem 

of  reducing .     G.  Boerickc,  Philadelphia.  Pa.     0,8, 

Pat.  958,851,  May  24,   1910. 

The  ores  are  heated  iu  presence  of  a  reducing  compound 
containing  manganese,  and  another  reducing  agent  of  suck 
character,  that  the  two  agents  when  oxidised  will  long  ■ 
suitable  llux  for  the  mass. — A.  S. 

Copper   alloys;    Method   of    making .      (i.    Boericke, 

Philadelphia.  Pa.     U.S.  Pat.  959.048.  May  24.  1910. 

Alloys  of  copper  with  vanadium,  molybdenum,  tungsten, 
chromium,  or  similar  metal,  are  prepared  by  treating  I 
solution  of  a  salt  of  the  alloying  metal  with  copp 
phate.  and  subsequently  reducing  the  precipitate  thu- 
obtained.  Special  claim  is  made  for  the  production  of 
alloys  by  treating  sodium  tungstate  solution  with  copper 
sulphate,  and  reducing  the  precipitate  obtained.-    AS. 

Centrifugal  filter  fur  cyanidi    plants      ( '.   Shapley,   Guana- 
juato,   Mexico.     U.S.    Pat.    959,173,    May    24.    1910. 

The  filter  consists  of  a  rotating  horizontal  cylinder,  with 
one  end  open,  and  provided  with  passages  in  its  walls. 
cylinder  is  lined  with  filtering  material  and  the  liquid  to 
be  filtered  is  introduced  into  the  open  end  through  a  pip 
disposed  near  the  side  of  the  cylinder  and  having  openings 
so  formed  that  the  liquid  issues  in  substantially  the  direc- 
tion of  rotation  of  the  cylinder.  The  liquid  passes  tin 01 
the  filtering  material  and  the  passages  in  the  wall  of  tin 
cylinder  into  a  collecting  vessel.  The  solids  arc  continu- 
ously removed  by  a  scraper  which  extends  across  tin 
surface  of  the  filtering  surface  at  an  angle  to  the  axis  of  tin 
cylinder. — A   S. 

Precious  metals;    Trap  for .     P.  A.  Brangicr.  Ague* 

(al..  and  R.  Luckenbaeh,  Philadelphia.  Pa.     U.S.  Pat 
959.300.   May  24.   1910. 

The  apparatus  consists  of  a  sluice,  the  bottom  of  whnl 
is  formed  by  a  series  of  overlapping  amalgamated  m 
plates  acting  as  riffles,  and  all  agitated  by  means  of  i 
common  source  of  power.  Suspended  from  above  am 
disposed  between  adjacent  riffle-plates  are  filtering-trap 
containing  subdivided  material  {e.g.  wire  gauze)  coal 
with  mercury  ;  the  liquid  flowing  through  the  sluice  i 
caused  to  pass  through  these  traps.  Anodes  are  sus 
pended  between  the  filtering-traps,  which  together  witl 
the  riffle-plates,  act  as  cathodes,  and  a  current  of  cl.-ctricit; 
is  passed  through  the  system. — A.  S. 

Cyanidinej  of  precious  metals;    Apparatus  far  quick 

P.  A.  Brangicr.  Agnew,  (  al..  and  R.  Luckenbaeh,  Phils 
delphia,  Pa.     U.S.  Pat.  959,301,  May  24,  1910. 
The  or.-  and  cyanide  solution  flow  through  s  sluici 
series  of  superposed  heated  plates,  alternately  inclined  i 
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oppnate  • ! 1 1 <  ■  1 1 •  ■  i .        The  lower  end  of  each  plat<    is  con- 

I      llltll      (111'     llp|M   I      lllil     ii!      III,       II.    v  1      |0W I,V     II 

chamber.     A"    the     material     i  hrougb     these 

■  handier*,  air  i    injei  ted  into  it  undei   pr, 
in-ill    ot    i-Ii-i  ttii-in    in    passed    through    the   system, 
in  ol    the   plates  acting   as  enthoih  insulated 

Set     ill    the    remaining    plilti  V  S. 

Aluminum,    alloys;      M.IL  I      of    obtaining- .     J.     A. 

Vddition,   -I  ited    Nov.    I  I,    1909,    to    Ft. 
331,  Oct.  Ii,  19(18  (this  .1  .  1909,   180) 

\i.i  mimi  M   alloys  olituined    hj    the   method   described   in 

I  specification  in,    defined,  the  compositions  oi 

inble  silver,   inin  and  im  respective!}    in 

i  ml    1,,-iriL-    civ  in        \s   an    cxampl,      I  In 

I  iki  n.    the    first     nlloj 

and  the  -,  ,  ,.nd.  iron  oi   steel  :    i  i  -  sih  •  i . 

ipper,  :t ;    aluminium,   '.'I    parts;    (2)  copper,   2-60; 

-  :     nickel.    u-.",c  ,     aluminium,    95    parte.      By    the 

im  of  .">  to   III  pel   cent,  of  till  to  Hi,    first   oi  thi 

in   in   appearance  and   tint    may   be 
Ml    these   alloy    retain   the   ecncral   eharacter- 
"i    those    previously     ,1     crilied,    and,    in    particular, 
specific    gra\  ities.      i  .  A.  VV. 

Aluminium;     Soldei    for,    and    method    of    soldering    and 

tinning .     I.     Oladkow,      \.      Nowikow,     and     VV. 

Zavadzky.      IT.    Pat.   409.237,   Oct,   7.    1909. 

m     in    melted  in  a  graphite  crucible,  92 

tin  are  added,  and  finally,  -I   parts  of  colophony. 

is  stirred  by  means  of  an  iron  rod  and  subse- 

run  into  moulds.     Tin-  two  surfaces  in  be  soldered 

fulh  scraped  and  .ill,  i  wards  tinned  with  the  above 

1  n  ne id  or  ammonium  salt, 

aiployed.       The    soldering    i^    then    effected    in    the 

manner.     The    temperature    required    docs    not 

..  and  the  material  can  lie  employed  for  the 

-•-Mi  nng  of  aluminium  to  copper,  brass  or  iron. — ('.  A.  W. 

ii    (in;      Munufachir,     (,f  in    povtlcr,    and 

idis  of  tht  nntals.    S,.,     tiouthien   ct  ( 'ie.     Fr.  Pats. 
157  and  109.485.  Feb.  9  and  Feb.  Is.  1909. 

citable  quantit)   oi  minium    is   heated    in    •    cast 

ovidedwithagit    torstoa  temperature  of  about 

li'ii    ('.     Mi  t .i tli.    lead,   to  the  amount   ol   about 

three  times  the  weight   of   minium,   is   then   added 

in   portions   at    a    time,    and    the    mixture    well    agitated. 

U  ill,-  end  of  on,-  to  three  hours'  agitation,  lead   powder 

I  from  the  mixture  by  washing  and  success- 

intations.      In  the  alternative,  the  process  may  be 

I  for  several  hours  until  the  whole  of  the  lead'  has 

insfornu-d   into  oxide.      For  this   purpose   minium 

but,    in    the    manufacture    of    powder,    this 

replaced    by    litharge.   lead    carbonate,   lead 

ven  by-products  such  as  an  odium 

Tin   powder  is  formed    by   the  addition  ol 

three  (.arts  of  the  metal  in  small  portions  to  one  part 

I  tm  powdi  r  or  ovale  which  has  been  pre>  iousl)  heated  to 

('.      The  mass  is  agitated,  and.  at   the 

ne  or  two  hours,  the  tin  powder  may  be  separated 

ing  and  decantation.      By  continuing  the  heating 

"td  agn.  -.  the  whole  ol  thi    tin  may 

informed  into  oxide,     i '.  A.  VV. 


ng  comminuted  ores  or  other  solid  matter  from  / 

for .     A.  J.  Arbuckle,  Johannesburg.     U.S. 

Tat.  958,068,  May  17.   1910. 

8*«  Ft.  Pat.  393.990  of  1908  ;   this  J.,  1909,  366.— T.  F.  B. 

'  carboniferous  <artlt<  ;    Process  of  treating  . 

Assignor  to  the  L.  and  S.  Synd.,  Ltd.. 
Ion.      U.S.    Pat.  959.239,    May  L'4.    1910. 

-    Pats.  --.ti.-Jm  of  L908,   md  8287  of  1909:    this  J., 
•-T.  F.  P.. 


dpparatv  \ 

-  'U -   \    ignoi    to    I     !'    '. 

I      «  'ii\     Iron    i  PI  ,1  idl  Iphii        U.S     Pft1     959  I  W 

Vlaj    24,    1910 

Bn£   rn   7811  of  1900 ;   pre©  din        I    l     I: 
Metals  solubU   in  alkalis  pit  — 

I    III.  in.       C.    .Spit  I 

Pal     410,901,     Dec.     15,     l90&.     Dnder    Int.    Conv., 
Dec.  17.  1908. 

i   Eng.  Pat.  28  551  ol  1908  :   tin-. I..  1910,  161       I    I     B 

fol    /-/,  fun  urn  i,,,       ■  -     .      S. 

Fi     Pal     109,926,    Dec,    3,    19081.     Dndei    Im. 
I'onv..  Jan.    18,   1909. 

i   S.  Pat.  936,1 i  1909  i  thi  J.,  1909,  II  12.      I    F.  B. 

I ,,  ,n  ;  Ptoa  it  fori  strutting from  ores,  and  for  preparing 

\r,m  alloys.     A.  S.  Ramage.     Fr.   Pat.  410,146,  Deo.  B, 
1909, 

SkkIS    Pal.  949.IKII, ,f  11)10;   this  J..  1910,  3I>0.      T.  I      I 

Burning    blast-fiinitm     <,,;.„,-.     i\,\.     pais,    95s.  12s    and 
958,429.     See  II a. 


XI.     ELECTRO-CHEMISTRY. 


Relation   of    nitric    oxide    formation    to   ih.    electrical   and 

llurmal  properties  of  .-.Imrt  continuous-current  arcs  with 
cooled  anodes.     Holwech.     Set    VII. 

l'.vi  1 

Batterf;   Electrical  storage .     A.  VV.  Soinertf  and  K.J. 

Orowfey,  Bradford.     Eng.  Pat,  5062,  March  2,  Iihio. 

I'm  1.  positive  1  lei  1  tod,-  1  onsists  ol  1  i  hang,  abl  n  hargi  able 
lead  grid  or  grids  provided  wiih  a  past,-  formed  ,,f  red  I,  id 
and  sulphuric  acid.  The  whole  is  baked,  treated  with 
sodium  silicate  and  again  baked.  The  negative  element  is 
formed  from  zinc,  treated  with  a  preparation  obtained  from 
im  carbonate,  sulphuric  a, id  and  mercury.  The 
electrolyte  is  obtained  from  sodium  carl ate  and  sul- 
phuric acid,  the  sodium  sulphate  formed  being  cryatalli 
and    the   crystals    added    to    sulphuric    a,  id    so    as    to    form 

in  a, id  sodium  sulphate  solution,  the  positive  element 
and  the  electrolyte  thus  containing  a  common  element, 
namely,    sodium.      The    elements    are    separated    By    pat- 

1 '    1   It.  ,1    Ilon-eotldll,  till'_'    easines.         B.    V 

Eltitrolyle  for  primary  or  secorulary  galvanic  batteries, 
.ipplicable  also  as  an  electrolytical  resistance  for  electric 
currents  of  any  order.  G.  Sehauli,  London.  Eng.  Pat. 
I". 791.  Ma.v  6,  1909. 

1  \i,  1  11  rice,  aea,  in.  liassorm.  ,  ,-i,siii.  dextrin,  liunin, 
lielienin,  cellulose,  tragacanth,  pliytocolla  or  glutin, 
p-iramylum  or  inulin  is  soaked  and  mixed  with  ,  "1,1  v 
till  pulpy,  then  heated  and  1*0  per  cent,  of  ziin  ,  hli 
mixed  with  it.  so  pei  cent  -  I  ammonium,  aluminium 
or  magnesium  chloride,  or  other  metallic  chloride,  is  then 
mixed  with  the  mass.  -B.  N. 


C.    F.    t-.     V    ll'il.     Fr. 
Dnder  Int.  Coin 


»'  ;    .Yew  galvanic  . 

Pat  409,586,  Nov.  25,  1909. 
'.'7.   1908. 

Tax  battery  is  provided  with  two  Liquids,  bfai  dew 

■lytc  being  scparatevl  from  the  one  in  which  the  zinc 
electrode  is  immersed  by  means  of  a  porous  carbon 
electrode.  The  side  of  the  latter  turned  towards  the  zinc 
is  provided  with  fine  pores,  whilst  the  pores  on  the  opposite 
side  are  coarser;  or  the  pores  may  be  enlarged  in  any 
convenient  manner  on  the  surface. — B.  N. 

OS 
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[June  80,  I»10. 


Iietistance-conductors  ;  Preventing  surface  oxidation  of . 

J.   T.    EL    Dempster,   Soheneotady,    N.Y.,    Usignoi    to 
General    Electric  Co.,   Now   Jork.     U.S     Pa1    951  193 
ItUj    1".    1910. 
Ihk    conductors  I    with   a    readilj    oxidisabla 

substance,  (or  example,  with  carbon. — A.  C.-L. 

Furnace  ;     Electric .     11.     V     Danne,    ( larkeshurg, 

\V.  Vs.  O.S  P  "v-  ....  May  24,  1910. 
The  furnace  comprises  a  stack,  a  crucible  in  communi- 
cation therewith,  and  a  shall  extending  from  the  upper 
portion  of  the  stack  into  the  crucible.  A  central  electrodes 
composed  of  a  number  of  vertically-disposed  cylindrical 
sections,  which  increase  in  diameter  in  a  downward 
direction,  is  supported  from  the  upper  portion  of  the 
stack,  and  a  "  scries  of  groups  01  annularly  disposed 
electrodes"  surround  the  central  electrode,  and  aw 
supported  from  the  upper  part  of  the  crucible.  Each 
group  is  arranged  in  a  different  horizontal  plane,  and 
adjacent  to  the  outer  upper  edge  of  each  section  ol  the 
central  electrode. — B.  N 

Furnace;      Electric     .     A.      llelfenstein.     Fr.      Pat. 

409,020,  Nov.  13,  1909. 

The  furnace  has  several  baths,  working  independently 
of  each  other,  and  the  lower  electrodes  are  connected  by 
a  massive  lateral  conductor  between  the  baths,  or  the 
lower  electrodes  and  the  conductor  may  be  formed  in  one 
piece. — B.  N. 

Furnace  ;    Electric  resistance  with  great  concentration 

of  energy  and  continuous  working.  V.  Popp.  Fr.  Pat. 
409,244,  Oct  15.  1909. 
The  furnace  comprises  an  outer  thick  refractory  mass, 
forming  an  inner  cavity  in  which  is  a  U-shaped  "  register," 
of  carbon,  metal,  etc.,  according  to  the  temperature 
to  be  obtained,  surrounding  the  crucible  containing  the 
material  to  be  treated.  The  "  resister  "  is  separated  from 
the  outer  mass  and  the  crucible  by  refractory  bars  of 
carbon  or  other  suitable  material.  Refractor/  blocks 
form  a  door  to  the  furnace,  for  the  introduction  or 
withdrawal  of  the  crucible,  and  for  observing  the  pro- 
gress of  the  action. — B.  N. 

Electrolysis  of  liquids  ;    Vessel  destined  for  th>s  and, 

in    particular,    of    water.     A.     Cauchomez.       Fr.   Pat. 
409,753,  Nov.  27,  1909. 

The  electrodes  consist  of  perforated  sheet-iron,  and  are 
arranged  concentrically,  the  space  inside  the  inner  electrode 
and  the  space  between  the  outer  electrode  and  the  walls 
of  the  outer  sheet-iron  vessel  being  filled  with  clippings 
of  sheet-iron.  The  two  electrodes  thus  afford  a  'large 
surface,  and  are  brought  near  to  each  other,  facilitating 
the  disengagement  of  gas  with  small  consumption  of 
energy.  The  outer  vessel  i-  in  metallic  connection 
with  the  outer  electrode,  or  may  form  the  electrode 
itself,  thus  avoiding  the  formation  of  local  parasitical 
currents,  which  Affect  the  purity  of  the  gases  evolved. 
The  electrodes  are  separated  by  an  insulating  envelope 
of  porous  fibres,  such  as  asbestos,  in  the  form  of  a 
sack,  closed  or  not  at  the  base,  and  woven  in  such 
a  form  as  to  pr.-vnl  roughnesses  m  ■  h  mum-Is  for  the 
escape  and  separation  of  the  gases.  The  outer  vessel 
may  also  be  surrounded  by  an  en  elope  oi  wood,  with  the 
object  of  maintaining  the  temperature  of  the  liquid 
at  the  point  corresponding  i  it h  the  minimum  of  electric 
resistance. — E.  N. 

Material,  more  or  less  pi  olid,  particularly  useful 

as  electric  insulator.  R.  Dumoulin.  Fr.  Pat.  409,846, 
Feb.  27,  1909. 
Insulatinq  substances,  such  as  quartz,  kaolin,  f.lass, 
porcelain,  etc.,  preferably  in  a  finely  divided  state,  are 
agglomerated  with  adhesive  gummy  or  resinous  sub- 
stances, either  vegetable,  mineral,  or  industrial  hi  origin, 
which  may  be  ordinarily  fluid  or  previously  melted  or 


dissolved.  The  mixture  obtained  is,  if  necessary,  mixed 
with  fatt\  insulating  substances,  such  as  oils,  fats,  waxes, 
etc.,  liquid  or  previously  melted,  the  proportions  ol  the 
three  elements  being  varied  according  to  the  const 
required  in  the  tinal  product,  which  may,  if  required, 
bo  finally  compressed.  The  preceding  adhesive  insulating 
subsl  luces  may  be  replaced  by  tatty  suhstam 
by  chemical  -agents  so  as  to  confer  upon  them  the 
agglutinating  power  necessary,  with  or  without  the 
addition  of  other  adhesive  or  sticky  substauces,  such  as 
gums,  resins,  etc. — B.  N. 

Electric    furnaces.     A.     U'-lfcnstein,    Vienna.     Eng.    I'at. 
26,845,  Nov.   18,  1909. 

See  Fr.  Pat.  409,020  of  1909  ;    preceding.— T.  F.  B. 

Uetallic    filaments    for    incandescence    lamp*.     Fr.     I'm. 
109,608.     See  II  b. 

Carbon  filaments.     Fr.  Pat.  409,906      See  IIb. 

Electrolytic  manufacture  of  salts  of  heavy  metals  whi 
insoluble  or  fairdli/  soluble  in  the  electrolyte.     Eng.  Pat. 
408.     See  VI 1. 

Decomposing    tnolti  n    chlorides    by    electrolysis.     Fr.    Pat. 
408,893.     See  VII. 


XII.— FATS  ;    OILS  ;    WAXES. 

Copra  ;    Drying  of  .     A.   Dommes.      Tropcnptlanzer, 

1910,  14,  288—297. 

In  order  to  obtain  perfectly  white  copra  the  fleshy  part 
of  the  cocoanut  must  bo  brought-  as  soon  as  possible 
after  removal  from  the  nut  into  a  drying  chamber  where 
it  is  submitted  to  a  temperature  of  from  60°  to  70°  C. 
When  surface  moisture  has  evaporated,  the  temperature 
of  the  drying  chamber  may  be  lowered  about  10",  but 
should  not  sink  below  50°  C.  To  vards  the  end  of 
the  dr.'ing  process  the  temperature  miy  be  again 
raised  to  70"  C.  The  cocoanut  shells  may  be  used 
as  fuel  for  heating  the  drying  chamber  and  the 
latter  should  be  so  constructed  that  cold  draughts  of  air 
do  not  enter,  but  proper  ventilation  is  provided.  Fresh 
copra  yields  from  60-1  to  65-7  per  cent,  of  dry  copra ; 
1000  unselected  nuts  gave  about  235  kilos.,  and  1000 
selected  nuts  about  270  kilos,  of  dry  copra.  Nuts  which 
have  germinated  yield  90  kilos,  less  copra  than  Ike 
quantities  just  mentioned. — W.  P.  S. 

Fats  ;    Contribution  to  the  chemistry  and  analysis  of .. 

A.  Heiduschka.     Z.  angew.  Chem.,  1910,  23.  990   -W- 

The  author  determined  the  Reichcrt-Meigsl  and  Polcnskc 
values  of  a  number  of  pure  fatty  acids  (formic,  acetic 
propionic,     butyric,     caproic,     caprylic,    capric,    laurii 
myristic,  palmitic,  stearic,  oleic,  and  linolic  acids),  usin,1 
Arnold's  method  (Z.  Unters.  Nahr.  Genussm.,  1907,  148; 
The  results  obtained  showed  that  the  acids  may  be  divide 
into  three  classes: — (1)   Acids  of  low   molecular  weigh 
and   considerable   solubility  in   water :     during  the 
tillation   the   composition   of  the   vapour   phase  change 
continuously,  and  in  the  case  of  the  dilute  solutions  use 
in  this  method  of  analysis,  there  is  an  approxiui.it  e  relatim 
ship  between  the  composition  of  the  vapour  and  liqui 
phases.     (2)  Acids  of  high  molecular  weight,  practicall 
nisi  iluble  in  water  :  the  acid  and  water  behave  as  individui 
substances  during  the  distillation,  and  for  a  given  vapoi 
pressure   the   vapour   phase   has  a  constant  compositii 
independent  of  that  of  the  liquid  phase.     (3)  Acids  whit 
are  intermediate  to  those  in  groups  (1)  and  (2).     Althouf 
the  results  obtained  with  the  pure  acids  cannot  be  applii 
directly  to  the  case  of  mixtures  of  fatty  acids  from  natur 
fats,  they  may  afford  useful  indications  of  the  compositii 
of   such   mixtures.     For  instance  it    was  found   possil 
to  prepare  a  mixture  of  acids  (oleic  acid,  10  ;   lauric  aci 
55-i  ;    myristic  acid,   16-4;    caproic  acid,  0-55:    capryl 
acid,  ti-65  ;    capric  acid,  11  per  cent.),  which  showed  tl 


\  \  \  I  \   .   No.  lt.| 


i  i..  mi     FAT      OILBi  WA\l  s. 


767 


aponiticntion  value,  Keiehert   m  tlue,  1'olenski 

mine,    moleculai     weight     ol     Reieherl   Mci  bI    acids,    of 

kr  acids.  Mini  ol  i vi  ilnt  lie  ncids  :i-  I  hi'  lull  \  uc  ids 

tnuii  D mil     ill        A.  S. 

rid;     hotnerisalum  of f»i/  displacement  <>/  tin 

iombU  linkage.     A.  Arnaud  and  S    Posternak.      Comptea 
rend.,  1910,  150.   1626—1628. 

IKQ  toSaytzefl  (J.  prakt  i  In  m..  1887.  35.  380;  also 
—  1 12),  if  thu  iodostesru  acid  obtained  by  treat- 
acid  with  liyd lie  acid  I"    boiled  with  alcoholic 

in  hydroxide,  u  mixture  of  in  ids  is  produced  com- 
monly of  oleic  acid  and  a  solid  isomeride  of  the 
lifferent    fro  acid      Saj tzeff   conaii 

ml  in  id.  which  melted  at  44°— 46  C,  and  yielded 
.  cHhydroxyetearic  acid  melting  at  77 J — 78°  C,  to  be  torn  nil 
roin  oleic  acid  by  the  displacement  of  the  double  linkage 
rum  the  3.4  to  the  2.3  position,  and  he  named  it  iso-oleic 
i.  i.l.  It  is  moil'  generally  held,  however,  that  in  oleic 
i.iil  tin-  double  linkup-  is  in  the  9.10  position  (see  this  J., 
1906,  1066,  1168} ;  and  Ponzio  (this  J.,  1904,  942)  and 
La  Bueur  (this  J.,  1905,  97),  who  have  prepared  the 
1-2.3-iso-oleio  acid  by  the  action  of  alcoholic  potassium 
rrdroxide  on  n-bromostearic  acid,  found  that  it  melts  at 
>8° — 59°  C,  and  yields  a  dihydroxystearic  acid  melting 
i  126  i  .  Tlu-  author  has  repeated  Saytzeff's  work, 
tilting  with  Tim  gt  ma  of  oleic  acid,  ami  has  found  that  the 
inal  reaction  product  is  much  more  complex  than  stated 
i\  that  author.  By  pressing  the  mixture  of  acids,  a 
ii|uiil  and  a  solid  portion  were  obtained,  and  from  the 
attar  by  fractional  precipitation  with  alcoholic  sodium 
de,  ordinary  (A-9-10-)  elaidic  acid  was  separated 
n  the  form  ol  its  sodium  salt.  From  the  residue,  by 
i  reatment  with  bromine  and  then  with  alcoholic  potassium 
ivdroxide,  a  mixture  of  T-9.10-  and  I  -8.9-stearolie  acids  was 
■Mined,  thus  indicating  the  presence  in  the  original 
uixture  of  6-8.9-elaidic  acid.  AS.  9-  Elaidic  acid  prepared 
[  >y  partial  hvdrogenation  of  the  corresponding  stearolie 
i  ul.  »  n  obtained  in  the  form  of  plates,  which  were  slightly 
"lul'lc  in  cold  alcohol,  melted  at  53°  C,  and  yielded  a  di- 
)ti  iii'  acid  melting  at  98-5°  C.  From  the  liquid 
-iriion  of  the  original  mixture,  oleic  acid  and  hydroxy- 
|tearic  acid  of  m.  pt.  83° — 84°  C.  were  isolated.  The 
of  Saytzeff  is  thus  not  a  definite  compound, 
uit  h  mixture  of  different  acids.  At  least  three  different 
■  plan-  when  a  molecule  of  hydriodic  acid  is 
'ombined  with  a  molecule  of  oleic  acid  and  then  removed 
>y  means  of  alcoholic  potassium  hydroxide.  (1),  Trans- 
ormation  of  oleic  acid  into  elaidic  acid,  its  stereochemical 
-oineriilc  ;  (2).  displacement  of  the  double  linkage  towards 
he  carboxyl  group,  from  the  9.10  to  the  8.9  position; 
3),  replacement  of  iodine  in  the  iodostearic  acid  bv 
lydroxyl.— A.  S. 

HtiiOation  ol  /ats  and  jatly  acid*  ;   A  )>f*iratus  for  (he 

in  (A«  vacuum  of  Hit  cathodt  light.     J.  Campbell  Brown. 

i  h.  in.  Soc.  Proc.,  1910,26.  149—150. 

■hi  apjiaratus  (see  fig. )  consists  essentially  of  a  desiccator 

mile  with  a  broad  flange,  on  to  which  the  lid  was  very 

arefully    ground    by    means    of    carborundum    powder. 

i  he  lower  portion  of  the  desiccator  a  circular  iron 

■Ulc  was  fitted  on  glass  bearings  in  such  a  way  that  it 

■'uld  revolve  very  freely.     The  best  method  of  doing  this 

las  found  to  be  as  follows.     A  cork,  or,  as  was  afterwards 

I  sed,  a  block  of  lead  carrying  a  pointed  glass  rod,  was 

d  to  the  bottom    of  the    vessel  in  an  exactly  central 

The  plate  was  fitted  by  means  of  a  cork  cemented 

it.  with  u  elass  tube  which  would  pass  freely  over 

and  the  scaled  end  of  \.  hich  rested  on  the  point 

Iter.     The  plate  was  pieiced  near  its  rim  with  eight 

l.olea,  each  of  which  carried  a  test-tube,  and  each  of  these 

|nhaacould  be  brought  in  turn  beneath  the  delivery-tube 

ii-  of  a  magnet  worked  on  the  outside  of  the  vessel 

be  lul  of  the  desiccatoi  was  fitted  with  a  tightly-fitting 

■MM  oork,  through  which  passed   the  deliverv-tube  and 

iicexit-tube.  and  also  two  thick  brass  rods,  the  use  of  w  hii  Ii 

di!  be  explained   later.     In  the  earlier  experiments  this 


cork  was  fitted  with  a  mercury  tube,  but  it  was  found  th  'i 

urn y,  and  tli.it  the  sami   i  ad  oould 

i  lined  In  lubricating  fchi     topper  with  a  small  an I  ol 


— *TotfecDiUillu^riou 


To  Topler  Pump 


glycerol.  The  delivery-tube  was  sealed  to  the  flask,  which 
contained  the  substance  to  be  distilled,  whilst  the  exit-tube 
was  sealed  to  a  Topler  pump.  On  the  exit  tube  was  sealed 
a  vacuum  tube,  through  which  the  passage  of  an  electric 
discharge  was  used  to  determine  the  vacuum.  On  testing 
the  apparatus,  it  was  found  to  hold  a  vacuum,  in  which 
the  green  fluorescence  was  visible,  for  at  least  two  hours, 
i  I  as  it  was  intended  to  keep  the  pump  at  work  through- 
out each  experiment,  this  was  considered  quite  satisfactory. 
In  the  distillation  of  acids,  the  melting  point  of  which  was 
in  the  neighbourhood  of  70°,  a  difficulty  was  met  with. 
The  acid  solidified  in  the  delivery-tube  inside  the  desiccator, 
and  this  brought  the  distillation  to  an  abrupt  close. 
This  difficulty  was  surmounted  by  wrapping  the  delivery- 
tube  with  resistance  wire  both  inside  and  outside  the 
receiver,  and  keeping  the  tube  hot  by  passing  a  current 
through  the  wire.  In  order  to  prevent  the  acid  from  solidi- 
fy ing  in  the  portion  of  the  tube  which  passed  through  the 
stopper,  the  tube  was  heated  for  about  twenty  minutes 
before  the  experiment  was  started,  and  the  difficulty  was 
in  this  way  overcome.  The  brass  rods  previously  men- 
tioned were  used  to  convey  the  current  thn  nigh  the  stopper. 
The  working  of  the  apparatus  will  be  better  understood 
by  reference  to  the  figure,  which  shows  an  elevation 
of  the  receiver,  and  a  plan  of  the  evolving  plate.  Many 
experiments  were  carried  out  with  it,  and  in  all  these  it 
worked  extremely  well.  Its  advantages  are  that  it 
occupies  an  extremely  small  spine,  and  that  a  distillate 
can  readily  be  divided  into  any  number  of  fractions, 
it  is  very  easy  to  manipulate,  while  at  the  same  time  very 
high  vacua  indeed  can  be  maintained  in  it  over  a  com- 
i'n  -i  lively  extended  period. 


Karros,"  a  foodstuff  of  German  S.W.  Africa. 

Su  X  I  \  i 


tirimme. 


Production  ol  flax  in  Canada.     00,  Paint)  and  Drug  Rep., 
May  30,   1910.     [T.R.] 

Tax  production  of  flax  inCanada  in  1909  was  approximately 
5,000,000  bushels.  There  has  been  an  enormous  increase 
in    the    flax    output    since    1900,    when    the    acreaf 

and  tin  '  tal  production  in  Canada  was  172.242 
bushels.  The  conditions  in  the  Northwest  provinces  of 
Canada  are  very  favourable  for  the  production  of  flaxseed. 
The  production  in  Canada  is  not  y.t  sufficient  to 
meet  the  demands  of  th.  oil  mills,  hence  large  quan- 
tities are  imported  .from   the   United   State*   and   from 
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Argentina,  The  quantity  brought  into  I  Bade  last 
year  was  about  500,000  bushels.  Besides  this  a  large 
quantitj  of  linseed  oil  is  imported  which  could  bo  profitablp 
made  there  if  the  crop  of  home-grow  u  seed  were  sufli  utlj 
large.  The  Canadian  Government  has,  in  the  intci 
Canadian  agriculture,  imposed  a  duty  of  ten  cents  |ht 
bushel  •  Mid  a~  long  as  the  demand  so  lj 

-  the  supply  there  is  a  great  indui  emenl  to  farmers 
to  take  up  the  Bowing  "f  Max  on  a  largi  r  scale.    Thi 
three  large  linseed  oil  mills  in  Montreal,  om 
Ontario,  and  one  at  Winnipeg.     The  combined  i 
of  these  mills  is  large  and  all  the  oil  thej    manufacture 
finds  a  market  in  the  Dominion.     The  oil  cake  is  partly 
used  in  Canada  and  partlj  exported  to  Great  Britain. 

N   I- 

Fats  ;    Treaimeai  of with  a  view  lo  tht  >/■ 

stearin*  ami  oletne.     C.  Dreymann.     Fr.   Pat    4(19,913, 
Dee.  3.  1909. 

Thk  dark-coloured  fatty  acids  are  pressed  first  in  tl  Id 
and  then  hot.  and  the  resulting  stearine and  oleine  separately 
distilled.  Or  the  fatty  acids  may  be  pressed  in  the  cold 
and  separately  distilled,  and  the  solid  portion  then  pressed 
with  the  aid  of  heat.  The  products  thus  obtained  are 
stated  to  be  much  less  coloured  than  those  given  bj  the 
usual  process.     (  ,  A.  M. 

Mixing   an<l   ximultantoushj   pulverising    two   substances / 

Process   and   apparatus   for .     [Production    of   soap 

poutler  and  vulcanised  oil.]    N.  Reif.     Ger.  Pat.  222.14Q, 

Dec.  15.  1907.     (See  Fr.  Pat.  397,412.  this  J.,  1909,  802.) 

The   process   is   intended   especially  for  the   mixing   and 

pulverisation  of  substances  which  immediately  interact  to 

from  solid  products.     For  the  preparation  of  soap  powder 


Fig.  l. 

for  example,  sodium  carbonate  in  the  form  of  powder,  paste. 
or  solution,  is  introduced  through  the  pipe,  n\,  into  the 
moutlii  Fig.  li.  of  the  nozzle,  ".  whilst  through 

the  pipe,  ij,  and  the  slits.  </.  hot  molten  soap  is  forced  in 
under  high  pressure.  By  means  of  the  helix,  c,  a  rot  rtprv 
mcition  is  imparted,  to  the  molten  soap  and  in  turn  by  the 
latter  to  the  .sodium  carbonate,  whereby  the  two  -ubstances 
become  intiiuat-  ly   mixed.     The  mixtun    issui  -  through 

■uilar  opening,  n,  and  falls  to  a  powder,  diving  lieing 
assisted  by  a  jet  of  superheated  steam  issuing  from  the 
nozzle,   ji.     For    the    preparation   of    vnlcanised    oil,   the 

tus  shown  in  Fig.  2  may  be  used.  The  sulphur. 
chloride  is  supplied   through   the    pi  ad   enters  the 

mouthpiece,  b.  through  the  channels,  /.     The  oil  is  forced 
in  under  high  pressure  through  the   pipe,  g,  a    i 
motion  being  imparted  to  it   by  the  helix,  c.     The  vul- 
canised oil  issues  through  the  annular  opening  at  the  apex 
of  6  and  is   m  atraUsed    by   a   strongly  lkaline 

solution  discharged  through  the  nozzle,  p. —  A.  S. 

Glycerin  ;  Decolorising  of .      J.  Y.  Johnson,  London. 

From  Badische  Arulin  und  Soda  Fabrik,  Ludwigshafen, 
Germany.      Kng.   Pat.    It;,2lKi.  July  12.   1909. 

The  glycerin  in  any  state,  or  in  u  I  the  prooasn 

ufacture.  is  treated  whilst  hot  with  hydrosulphites 


or  {ormaldchyde-sulphoxylatcs.  The  treatment  may  lie 
carried  out  with  or  without  the  addition  of  such  agents  ai 
zinc,  zinc  oxide  or  magnesium  oxide.  Insoluble  com- 
pounds,   such    as    "  deeroline  "    (basic    zinc   formaldehyde- 

sulpho.xvlutc  i n  nd  d     'o  as  not  to  increase  the 

i  the  glycerin.  -  A.  T,  II. 

for  decolorising .     Badische  Anilin 

und   Soda    Fabrik.     Fr.    Pat.    110.S24,    Dee.   30,    1909 
Onder  Int.  Conv.,  May  29,   1909. 
See  Eng.  Pat.  16,260  of  1909;  preceding.— T.  F.  B. 

irutions    for    toilet    use.    [Shaving  cream.] 
.1.  Liitje.  Altona.  Germany.      Kntr.  Pat.  26,822,  Noi     Is, 
1909.     Under  Int.  Conv.,  Nov.  24,   190& 
Sbk  Ger.  Pat.  216.250  of  190S;  this  J.,  1909, 1314.-     I    I    I; 

Saponaceous   />«.-'•  :    Neutral .     Nauton   freres  el   de 

Marsac,  and  T.  F.  Tesse.  Fr.  Pat.  410,293,  March  In, 
1909. 

See  Em<    Pat.  944)  of  1909  ;  this  .1..  1909.  1259.-  T.  F.  B. 
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WkiU    lead  ;     Manufacture  of  in  Russia.     L.   Falk. 

Chem.-Zeit.,     1910,    34,    557—558. 

Russia  uses  annually  about  32,000  tons  of  white 
which  is  supplied  partly  by  home  works  and  partly  by 
imports.  Works  in  the  Baltic  Provinces.  St.  Petersburg, 
S.  and  W.  Russia  chiefly  use  the  German  chamber  process. 
Foreign  competition  is  keen  in  Poland  and  the  South 
despite  a  duty  of  0-75  rouble  per  pud  (about  4s.  lid.  per 
cwt.).  The  essentially-  Russian  white  lead  industrj  it 
centred  at  Jaroslaw.  and  supplies  Siberia,  the  North. 
Moscow,  and  the  Volga  region  with  a  product  selling  at 
about  6s.  6d.  per  cwt.  more  than  the  foreign  product  or 
that  produced  by  the  chamber  process,  but  of  very  superior 
quality.  It  is  made  as  follows  : — Litharge,  obtained  by 
heating  lead  in  a  reverberatory  furnace  and  containing 
25 — 40  per  cent,  of  metallic  lead,  after  hand-si) 
well  mixed  on  special  work  tables,  with  4 — 5  per  cent,  m 
solid  lead  acetate,  moistened  with  a  little  water,  and  made 
into  semi-globular  heaps  of  5 — 54  cwt.  each  (called 
"kubiki").  They  are  well  beaten  down  and  allowed  to 
remain  over  night.  The  heaps  are  then  cut  up  finely  with 
iron  knives,  the  masses  spread  on  linen-covered  francs 
and  exposed  at  about  40°  C.  to  the  slow  action  of  carbonic 
acid  gas,  generated  by  coke  ovens  in  the  same  room,  the 
proportion  of  gas  being  so  small  that  the  air  can  be  inhaled 
for  a  short  time.  After  3  days  the  frames  are  empi 
to  the  tables,  the  masses  moistened  with  water,  agair 
mto  heaps  and  allowed  to  remain  over  night.  Ir 
the  morning  they  are  again  cut  up  finely,  spread  on  tht 
frames  and  exposed  again  to  carbonic  acid  gas  for  3  days 
In  .  ontinuous  working  3 — 1  hours  only  are  allowed  daih 
for  these  operations,  the  room  being  ventilated  previously. 
The  above  process  is  repeated  during  3 — 5  months,  tin 
water  used  being  increased  gradually  from  one-half  t< 
four  pails  per  heap,  but  an  excess  must  be  avoided,  as  K 
causes  an  undesirable  caking  together  of  the  mass.  In  tie 
first  24 — 4  months  the  heaps  are  floury  masses  of  varkrai 
shades  and  easily  divisible  ;  in  the  last  2  weeks  the} 
become  whit*  and  very  pasty.  The  process  is  considers 
finished  when  a  sample  gives  no  indication  of  sandy  litharg' 
or  metallic  lead  when  r  'bbed  between  the  fingers.  'I  h< 
product  is  then  kneaded  with  water  by  hand  until  I 
i  ..i  - 1 1  is  obtained.  Mechanical  kneadin; 
has  so  far  been  found  unsatisfactory.  Metallic  lead  it 
threads  is  sometimes  used  instead  of  litharge :  it  i 
nioist.nrd  with  lead  acetate  solution  and  treated  as  above 
but  the  carbonating  is  effected  in  special  chambers  with  si 
increased  supply  of  carbonic  acid  gas  ;    the  product.  kllOWl 
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Im'i   wliiu    Iviiil,  in  not,  however,  of     u<  b 
kjgh  value  as  that  obtained  fi the  oxide.     Theind 

,  niitn.ll.  .1  lij    ll    lining  sytulii'iitf.       the u. il  } ,  i  >  >. !  1 1 1  Imn 

III. SOU  1  .  .11  i    i  .   .  ,  .1  |.  ...  I  |,.  .i     mm-  ,i  poop 

I    frcipn  lit     I, ut   Mali-  i 
in, i  obtainable,     .laro  but   whin    lead  is  characterised   bj 
i  covering  power,     li  contains  Ins     II   per  cent 
linnir  aeid.      V  Sin  n. 

11/, , I.    /, in/  .     Theory  of  tin    formation  of  and  a   mir 

m.lh-l   ../    manujartiin:      I.     Knlk.     Cli.-iu.-Z.il..    L910, 
34.  .".1.7     668. 

Tin different  lend  carl utes  are  represented  by  the  authoi 

u  derivatives  ol  <>■   more  lecules  of  the  hypothetical 

1 1  ii 'in.    a.  id.  I  (I  ill  i,.       Tin-  i  .mi  |  ii  nun  I.  I'l.l  I  i.J'I.i  i, 
I   I.,  be  obtained  an  ii   white  crystalline  precipitate 

by  the  action  "I    u.u.i    and   earl ic  aeid  mi   lead;    the 

compound,  3Pb( '0:,, I'h(()H)  •  has  not  been  obtained  pun-. 
Imt  appears  t..  be  formed  bj  the  prolonged  treatment 
■  ■(  normal  lead  carbonate  \iilli  Imsi.  lead  aci  tate  solution, 
impound,  5Pbl  i  > , .  J I "  I . , 1 1|  1 1  ..I'l.i  >.  is  the  main  con- 
-tiiueni  of  the  valuable  Uussian  white  lead  (see  preceding 
;  it  i;iii  be  synthetically  formed  from  its  com- 
p  ,n..|iK  i  I'll  rii.,.  I'bti  iilul  Him.  It  is  only  stable  at  low 
tempi  ratlins;     on     heating      il      splits     up     ns     follows: 

..I'l.l  (>,.2l'l.(lli>),.l>bO  = 
2[2l'l.n  i:,.Pl J     PbCO,     I'bO. 

Hi.,     lead      carbonate     formed      changes      into     basic 

.ii1.   ut    a    higher    temperature:     3PbCU3      II, o 

'JTli  ii,.  Tli  (lliM.     :     in.,   the  end   products  thus  formed 

rdinary  white  lead  ami   lead  oxide;    the  latter  can 

;       .    treatment   with   lend  acetate.     In  white 

lead  making   it    is   un    difficult    to   regulate   the   various 

ing  place  in  the  complicated  cbcmii  al  process, 

-.  as  to  ensure  a  product  of  regular  .chemical  composition. 

inted  "lit  that  the  more  the  reactions  proceed  separ- 

.1  can  be  kept  separate  to  the  end  of  the  process   t  he 

the  resulting  product.    The   Russian  white  lead 

preceding  abstract !  is  stated  to  come  the  nearest 

conditions.      .V,  w  process  for  making  white  lead: 

Whit.-   lead    can    be    readily    prepared    synthetically,    with 

.i  theoretical  yield,  from  normal  lead  carbonate,  lead  oxide 

.mil  wain,  with  had  acetate  as  a  catalyser.      On  tin 

-   ilc  the  chief  difficulty  has  been  the  cost  of  producing  the 

i.'.     It   is  found  now  that  normal  lead  carbonate 

is  •  ,i~ily  obtained   by    passing  a   current  of  carbonic,  acid 

mgh  n   basic   lead   salt    solution,  such  as  the  basic 

until  the  liquid  has  a  faintly  aeid  reaction.     The 

I  the  reaction1  can  be  followed  by  the  hydrometer  : 

the  specific  gravity  of  the  liquid  sinks  at  first,  then  rises 

to  a  maximum,  and  falls  again  until  the  reaction  reaches  a 

«t*te  of  equilibrium.     The  lead  carbonate  formed  is  easily 

•  I    from    the    liquid    by    filter-presses.     To   make 

ad.    10(1   kilos,   of   the   normal  lead  carbonate  are 

mixed  with  l!l  kilos,  of  water.  1  kilo,  of  lead  acetate,  and 

I"  a  kilos,  of  l.a.l  oxide,  or  with  33-7  kilos,  of  lead  oxide 

uixture  is  heated.      In  the  first  case  the  compound 

"d'hi  ti  .L'l'l.  Mi  i    ,PbO  is  obtained  ;    in  the  latter  the  pn 

>'    !       HO),.     The  water  is    quickly  absorbed 

»nd  the  ina-f  becomes  stiff,  when  water  must  be  added  to 

'   kneadable.     1000  kilos,  of  white  lead  are  easily 

made  in  3 — 1  hours.     The  process  (which  is  patented  in 

countries)   is  distinguished  by  its  speed  and  the 

lion    of    the    product.      (See   also   this   J., 

?42,  B92;    1907.   149.)— A.  Sbld. 

Kids  of   th-    Ccnifira;.'  II.     Matairesinol.    T.     H. 
-held  and  J.  Pec.     (hem.  Soc.  Trans.,  1910.  S7. 
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Tbi  yellowish-white  resin  fining  the  heart  cracks  of  tin- 
wood  of  the  matai  (Podccarpns  spicalvs)  tree,  which  grows 
treaty  in  New  /..aland,  when  crystallised  from  hot  alcohol 
and  subsequently  from  70  per  cent,  acetic  acid,  yields  a 
Mib6tan.".  (,  II  .,,(>,,.  isomeric  with  the  pinoresinol  dis- 
covered by  Bamberger  (Monatsh.  (  hem..  1897,  18.  481)  in 
the  exudation  resins  of  Finns  larico  and  P.  vulgaris.  'I  his 
new    compound,    which    has    been    named    mato:- 


oil,  i .  front  i» "loeai  | ne  iii  id,  which  form  tbi  gn  ater  i*" 
of  the  heart-re  in  of  num,  in  tx  in 

Inble  in  alcohol.     Ii    e. mi. on     two   hydroxy- 

mil   i \. ill..-.',    - 1 -  1 1 1 -  .    |n  i    ..     I-!. in. .1  ,1. 

i  bird   pan    qf  oxygen  atom     In  n  I  i     lactonic, 

ivhilal  in  | .iii.I  the  nature  of  the  third  pair  b 

..i  been  determined.  Unlike  pinoresinol,  matairesinpl 
Forma  no  sparingh  soluble  potassium  salt,  n.  -alls,  with 
the  iai  i  | iii I  the  heavy  metal  derivatives,  being  ,  a  -ih 

'lilble    in    WatCI  M..l.ilie.in.,|    in,  It-    ,il     I  Hi      I  '..    and    has 

the  optical  rotation,  in  acetone    olution,  |«|',)  l-89°. 

h   i-  not  appreciably   soluble  in  lighl   |m-i ■ . .L,-.i n ■  spirit.     In 
other  solvent-,  the  following  values  (grma.  per  100  gn 
..Kent)  ware  observed.      Voetone(12   C),  179;  ablqrofarm 
(12  ).  :if>:   ethyl  acetate  (12  I,   27;    methyl   alcohol  (12  I, 
Ii,  7  :    ethyl  alcohol   i  Is  |,  '.'  .    amy!   al  ohol   (12°)     to. 

toluene   (12    |.    Ill;     and    louei     mines    lor   etlici,    benzene. 

and  water.     Sodium  hydroxidi  dissolves  the  compound  in 

the  cold,  but   hot   sodiun)  eiirbimate  solution  only  .1. 

il  lowly.  From,  alkaline  solutions  mineral  acids  precipitate 
the  originel  lactone  (matairesinol),  but  aci  tii  acid  precipi- 
tates the  corresponding  hydroxy-acid,  uiaiairesin..iie  acid, 
<  ..jIL.i  iT.:!ll  :i  i.  which  is  easily  soluble  in  alcohol,  ammonia, 
and  sodium  carbonate.  Mat. no  linol  cannot  I"-  distilled 
without  decomposition,  even  under  reduced  pressure  (20 

nun.).       A.  S. 

Linoleum;     Analysis   of   -       .     V.    Fritz,     (hem.    Rev. 

Kelt-  ii.    Ilanz-lnd..    1910.    17.    126—127. 
I'i.zku  and    Buddie  have  stated   that   the   proportion  oi 
"linoleum-cement"   in  linoleum   may   be  estimated    by 
heating  the  finely  powdered  material  with  benzene  in  a 
-ealcd  tubcal  loll    I '.     The  author  finds  that  the  "  cement.  " 

is  n"i  completely  dissolved  by  this  treatment  and  that 
better  results  an-  obtained  if.  after  heating,  the  residue 
is  extracted  with  a  mixture  of  benzene  and  chloroform. 
I  hi  nature  of  the  residue  may  be  qualitatively  and  in 
some  measure  quantitatively  determined  by  a  subsequent. 
inn  n.scopical  examination. — I.  A. 

Production    of   aldehydit    resins    by   carbonising   wood   in 
closed  vessels.     Duchemin.     See   III. 

Patkms. 

I  arnishes  ;    Method  of  increasing  th   dri 

.     J.    Niedzielski  and   .1.    A.    V.    Bourgeois,  Aine. 

IV.  Pat.  408,902,  Oct.  14,  l'.ioo. 

A  SOLUTION  of  manganese  borate  in  tur[iontine  oil,  with 
nr  without  the  addition  of  organic  salts  of  other  metals, 
is  mixed  with  the  varnish. — C.  A.  M. 

Sizing    material    [jrom    resins'];     Manufacture    of    . 

B.  Borchardt.     Fr.  Pat.  408,972,  Nov.  12.  1909. 

9  soluble  in  alcohol,  such  as  Manila  copal,  sandaroo 
and  the  like,  arc  incorporated  with  a  proportion  (up  to 
HI  per  cent.)  of  one  or  more  fatty  oils,  and  the  mixture 
heated  until  of  a  thick  consistency  ami  kepi  al  tl 
jHiut tiro  required  for  this  purpose,  for  30  minutes  to  an 
hour,  being  meanwhile  constantly  stirred       C.    \.  M. 

Turpentine;    Process  and  apparatus    for  the   manufacture 

of  .     L.   B.   Oastets.     IV.    Pat.   409,026,  Nov.   13. 

1909. 
Tiik  crude  turpentine  is  heated  in  vacuo  and  meanwhile 
mechanically  agitated.  The  apparatus  used  for  the 
purpose  contains  mechanical  stirrinc  arms  and  has  its 
outlet  connected  with  a  reflux  condenser,  bo  that  the 
i.  \  i.-r  volatile  substances  fall  bs  '.  into  the  heating 
chamber,  whilst   the   mosl    vqlatili    constituej 

-econd   condenser.     After   sufficient   heating  of   the 
material,   air   is   admitted    into    the    apparatus,   and    the 

is  allowed  to  stand  for  the  solid  impurities  to  d< 
"iter  which  the  water  and  -"lid  impurities  are  separately 
drawn  off.  and  th.-  turpentine  is    transferred  to  the  still. 
It  is  stated  that  by  this  method  a  maximum  yield  of  verr 
white  turpentine  may  be  obtained. — C  A.  M. 


770 


Cu  XIV.— INPIA-RUBBER;  GUTTA-PERCHA. 


[June  30,  1010. 


Anti-nut    composition.     C.    Pauling.     Fr.    Pat.    409,66% 
Nov.  24,   1909. 

Thb  oompoeition,  whioh  fa  designed  for  use  on  fire-arms, 
consists  of  a  mixture  of  glycerin,  soap,  free  alkali,  and 
alcohol,  ami  is  prepared  as  follows  : — A  fatty  oil  such  as 
castor  oil  is  completely  saponified  by  means  of  al<  ■'><• 
potash  or  soda  ;  the  liquid  is  then  heated  with  pure 
glycerin  and  a  further  quantit  v  of  aqueous  alkali  hydroxicte 
or  carbonate  is  added.  Finally  the  liquid  is  clarified 
by  the  addition  of  alcohol.  The  object  of  the  addition 
of  soap  is  to  increase  the  covering  power  of  the  glvcerm 
medium.— E.  W.  L.  < 

hoc  ;  Process  and  apparatus  /or  the  treatment  [purification] 

of .     W.  A.  Prevmuth.     Pr.  Pat.  409,794.  Nov.  30, 

1909. 

The  crude  stick-lac  is  crushed,  and  mixed  to  a  paste 
with  water ;  colouring  matters  are  then  removed  by 
repeated  washings  with  water  in  a  special  form  of 
apparatus,  and  with  or  without  the  addition  of  chemicals 
to  the  washing  water.  The  washed  lac  is  introduced  into 
a  hydro-extractor  (see  following  abstract)  where  it  is 
melted  by  heat  and  filtered  from  impurities.  The  fused 
lac  is  well  mixed,  and  is  allowed  to  cool  slowly  during  the 
process.  By  this  means  the  resin  and  wax  of  the  product 
are  caused  to  form  a  completely  homogeneous  plastic 
mass.— E.  W.  I.. 

Hydro-extractors  tor  the  treatment  of  lac.     W.  A  Prevmuth. 
Pr.   Pat.  409,795,  Nov.  .10,  1909. 

Thf.  lac,  which  has  previously  been  treated  according 
to  tli"  method  described  in  the  preceding  abstract,  is 
introduced  into  the  basket  of  the  hydro-excractor,  steam 
and  air  or  other  gas  under  pressure  being  also  admitted, 
so  as  to  raise  the  temperature  to  from  90"  to  135°  C. — 
according  to  the  age  and  quality  of  the  lac.  The  lac  is 
melted  and  passes  through  the  filtering  medium  of  the 
basket,  impurities  remaining  behind.  The  purified  lac 
is  projected  into  an  annular  trough,  which  is  fixed  on  the 
inner  wall  of  the  outer  casing  of  the  hydro-extractor. 
Into  this  channel  the  lac  is  directed  by  two  flanges  project- 
ing outwards,  and  bolted  on  to  the  top  and  bottom  edges 
of  the  basket  in  such  manner  that  the  lac  only  leaves 
the  revolving  basket  through  a  narrow  annular  space 
mid-way   between  the  top  and  bottom  of  the  basket. 

— E.  W.  L. 

Linoleum  ;     Process   and   apparatus   for  the   manufacture 

from  fibrous  materials  of  a  mass  similar  to  .     N. 

Reif.     First  Addition,  dated  Nov.  26,  1909,  to  Fr.  Pat. 
393,868,  Sept.  2,  1908  (this  J.,  1909,  152). 

In  order  to  retard  the  formation  of  the  "  oil-rubber  " 
and  so  render  it  more  resistant  to  the  effect  of  the  high 
temperature  to  which  it  is  afterwards  exposed,  coal-tar 
oils,  or  mixtures  of  their  components — phenol,  naphthalene, 
paraffin  wax,  etc. — may  be  added  to  the  mass. — E.  \\\  L. 

Ultramarine* ;     Manufacture    of .     F.    Belief,    Paris. 

Eng.   Pat.   11,755,  May   18,  1909. 

See  Fr.  Pat.  400,103  of  1909  :  this  J.,  1909,  992.— T.  F.  B. 

Electrolytic    manufacture    of  salts    of    heavy    metals    [lead 

chromate,    Prussian    blue,  and    white    le/id],    which    are 

insoluble  or  hardly  soluble  in  the  electrolyte.      Fno.   Pat. 
408.     See.  VII. 


XIV.  -INDIA-RUBBER  ;    GUTTA  PERCHA. 

Cold  vulcanisation  ;  Thrr,ryof .      B.  Bvsow.      '/. 

Ind.  Kolloide,  1910,  6,  281—283. 

Ik  some  preliminary  experiments,  pieces  of  Para  rubber  of 
approximately  equal  weight  (0-5  grm.),  thi'-kness  (0-5 
mm.),  and  area,  were  vulcanised  for  \  hour  in  petroleum 
benzine  solutions  of  sulphur  chloride  containing  0-6,  1-2, 
I  •:*.  2-4.  3-0,  ami  36  grms.  of  sulphur  chloride  respectively 


per  100  e.c.  On  plotting  the  percentages  of  sulphur  in  the 
vulcanised  rubber  {from  1-39  to  5-38)  as  functions  of  the 
concentration  of  sulphur  chloride,  practically  a  straight 
lino  was  obtained,  from  which  it  would  appear  thai  tin 
absorption  of  sulphur  by  the  rubber  was  in  accord  with 
Henry's  distribution-law.  Further  experiments,  however, 
showed  that  even  with  solutions  containing  only  0-1  grm. 
of  sulphur  chloride  per  100  e.c.,  equilibrium  was  not 
attained  until  after  1  hour.  Pieces  of  rubber  were  there- 
fore next  vulcanised  for  2  hours  in  solutions  containing 
0-0125,  0-025,  0-0375,  0-05,  0-075,  and  0-1  grm.  of  sulphur 
chloride  per  100  c.e.,  with  the  following  results  : — 


Concentration  of  sulphur  chloride, 

Sulphur 

in  rubber. 

grms.  per  100  e.c. 

Found. 

Calculated.' 

per  cent. 

per  cut. 

0-0125 

0-17 

0-16 

0-025 

0-21 

0-22 

0-0375 

0-25 

0-28 

0-05 

0-36 

0-32 

0-075 

0-41 

0-39 

0-1 

0-45 

0-45 

*  The  values  were  calculated  by  means  of  the  simplest  equation  of 

pa 
the  parabola-  -    =  const.,  but  the  mean  of  four  deterrniaat  ons 

t'l 
gave  the  value  u  =  1-97  for  the  exponent. 

These  results  indiiatc  that  the  process  is  one  of  adsorp- 
tion and  is  governed  by  the  concentrations  and  not  by  the 
absolute  quantities  of  the  substances.  That  the  per- 
centage of  sulphur  in  the  vulcanised  rubber  is  independent 
of  the  absolute  quantities  of  raw  rubber  and  sulphur 
chloride  was  confirmed  by  direct  experiments.  The 
sulphur  chloride  is  adsorbed  as  such.  Cold  vulcanisation 
cannot  be  effected  with  a  solution  of  sulphur  in  benzene, 
since  according  to  the  theory  of  adsorption,  only  sub- 
stances that  diminish  the  surface  tension  of  the  solvent 
are  adsorbed.  Sulphur  increases  somewhat  the  surface 
tension  of  benzene,  but  if  the  author's  view  be  i 
then  cold  vulcanisation  could  be  effected  with  sulphur, 
provided  a  solvent  of  rubber  and  sulphur  be  found,  of 
which  the  surface  tension  is  diminished  by  sulphur. — A.  S. 

Patents. 

Rubber ;      Process    of    producina .     0.     Chute    and 

F.  L.  Randel,  New  York.     U.S.  Pat.  957,495,  May  10, 
1910. 

The  "  crude  vegetable  material  "  containing  rubber  is 
fried  from  resin  by  extraction  with  a  volatile  solvent 
adapted  to  extract  resin  but  having  substantially  no 
solvent  power  for  rubber,  e.g.,  ethyl  acetate,  and  the 
rubber  is  separated  from  the  remaining  impurities  by 
maceration  with  water. — E.  W.  L. 

Rubber   waste   [vulcanised]  ;    Regeneration   of .     A.   I.. 

Chodorowski.     Fr.  Pat.  409,482,  Nov.  22,  1909. 

One  part  by  weight  of  the  waste  rubber  is  heated,  for 
from  one  to  three  hours  at  a  temperature  of  150° — 200*  C, 
with  3  parts  by  weight  of  aniline,  the  operation  being 
conducted  in  an  autoclave.  It  is  advisable  to  agitate  the 
mixture  during  the  process  in  order  to  hasten  solution. 
The  solution  is  filtered  (if  necessary),  and  the  aniline  is 
removed  from  the  filtrate  by  steam-distillation,  preceded 
with  advantage  by  distillation  at  125°  C.  under  reduced 
pressure.  The  regenerated  rubber  forming  the  residue  i« 
finallv  washed  with  water.  Instead  of  being  separated  by 
distillation  the  rubber  nfay  be  precipitated  from  the 
aniline  solution  by  means  ot  a  liquid  soluble  in  aniline, 
but  in  which  rubber  itself  is  insoluble,  as  for  example 
alcohol  in  the  proportion  of  two  volumes  of  the  latter  to 
one  of  aniline. — E.  W.  L. 

Ru'tb'r    and    psi*tanl  Products    made    from 

mixtures  of .     A.  Metz.      Fr.  Pat.  409,737,  Nov.  25. 

1909. 

It  is  claimed  that  mixtures  of  rubber  with  silicon  carbide, 
boron    carbide,    ferrosilicoh,    emery,    bauxite    or    similar 
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materials,    vulcanised    in    the   ordinary    way,   arc   highly 

ill   to  wear  by  friction,    hi. I  an    thus     ver>    .iiitubh- 
in  the  manufacture  c.f  such  nrtieli  -  as  rubor 

lyn  s.  hois, -sli.,,,   ].:,,!,  rubber  paving,  etc 

K.  U     I 


XV.  LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Sulphide  <>/  arsenic  with  limi  .     Effect  of  temperatures  on 

thr  reaction  of  commercial .     L.  E.   Levi  and  E.  V. 

Manuel      Hide  and  Leather,  May  7.  1910. 

I'm:  value  of  arsenic  Bulphide  when  added  to  lime  to  assist 

m  unhairing  depends  on  the  amount  of  9ulphide  soluble 

in  alkali  present  and  also  largely  on  the  state  "I  division. 

(this   J.,    1906,    868)    has    shown    that    calci'  m 

n   sulphide   is   formed   and   that    this  is  the  aeti    e 

out   in  removing  the  hair.    Experiments  were  earned  out 

ive   the   effect    of   different    temperatures   in   the 

reaction    between    lime  and  arsenic  sulphide.     Pure  lime 

made  from  marble  was  used  in  the  experiments,  while  the 

arsenic  sulphide   was   the   usual   commercial   article.      \t 

room  temperature  there  was  scarcely  any  reaction  between 

balances.  One  part  of  arsenic  sulphide  was  mixed 
with  10  parts  of  lime  and  the  solution  filtered  and  tested 
by  the  method  suggested  by  Stiasny.  A  portion  was 
titrated    with    A"    111    hydrochloric    acid     till    neutral    to 

phthalein  which  represents  the  hydroxy!  com- 
pounds corresponding  to  the  Umo  concentration ;  methyl- 
orange-  was  then  added,  and  the  titration  continued 
till  a   permanent    precipitate   of   yellow   arsenic   sulphide 

odueed  which  represents  the  amount  of  sulphy- 
drate  present.  The  product  obtained  bj  the  precipitation 
with  acid  was  found  to  consist  of  a  mixture  of  arsenic 
Oxides  and  Bulphides,  while  calcium  sulphoxyarsenate 
wan  probably  the  soluble  compound  formed  at  the  same 
ktea,  The  reaction  at  higher  temperatures  with  varying 
proportions  of  the  two  substances  was  then  studied. 
With  a  proportion  of  0-2  grm.  of  arsenic  sulphide  to  10 
I  lime.  '"  the  percentage  of  arsenic  sulphide  used 
up  as  l'a(SH)."  ranged  from  5105  at  50°  C.  to  820  at 
100°  C.  With  0-5  grm.  of  arsenic  sulphide-  to  10  L-rms.  of 
lime,  the  proportions  ranged  from  74-25  per  cent,  at  50°  C. 
to  83-5-1  per  cent,  at  100°  0.  With  higher  proportions 
nf  arsenic  sulphide  (1  grm.  and  2  grins,  to  U>  gTms.  of 
limel  the  temperature  exercised  less  effect  on  the  amount 
transformed  (about  85  per  cent,  and  82  per  cent,  respec- 
tively f.,r  all  temperatures  between  50°  and  100  C). 
At  the  higher  temperatures  and  the  latter  proportion  of 
arsenic  sulphide  to  lime,  a  large  quantity  of  a  brown 
compound   was  formed   which   showed    on    cnah -i-   a    com 

i  of  66-25  per  cent,  of  arsenic  and  18-80  per  cent,  of 
sulphur.  It  appeared  that  metallic  arsenic  was  formed 
in  the  reaction  and  that  the  non-metallic  compound  was 
ol  tin  liver  of  sulphur  type  of  compounds.     The  maximum 

:  calcium  hydrogen  sulphide  is  obtained  when  the 
cic-  sulphide  to  lime  does  not  exceed  I  of 
the  former  to  10  of  the  latter. — D.  J.  L. 

[Tanning.]    Linn*  ;     Old   .     E.    Stiasnv.     Collegium, 

1910,  181—187. 

iXDBHYDE      reacts      with       amino-acids       forming 

leneamino-acids  ;  the  former  react  almost  neutral, 
hut  the  latter  allow  of  a  sharp  titration  with  phenol- 
t.hthalein.  and  since  the  amino-acids  are  the  final  degrada- 

roducts  of  hide  substance,  the  method   is  proposed 

tor  the  control  of  lime  and  soak  liquors.     Sulphides  which 

»r*  often  present  in  the  liquors,  react  with  formaldehyde, 

in, Teasing   the   alkalinity   of   the   solution.     It    has    been 

re.  to  remove  them  by  precipitation  with 

Jphate ;  this  however,  in  the  case  of  limes  intro- 
duces a  considera  hie  error  owing  to  the  precipitation  of  hide 
•  instance.  The  following  method  is  now  used:  50  c.c. 
of  the  filtered  lime  liquor  are  neutralised  with  10  per  cent. 
MNttc  mid  in  presence  of  phenolphthalein,  then  .V  '  10  i' 
•oration  is  added  from   a  burette   until   in  slight  excess 


A'/6  sodium  hydroxide  is  nexl   added   until  thi    phenol- 
phthaMn  is  redd I,  and  the  titration  continued  aftei 

Union  ,.l    |o  c    ,      ol    ,i,  ntnd    III   pet  •  '  nl     .ohitlon  of 

formaldehyde.     The  figures  obtained  hear  no  ratio  to  the 
id  nitrogen  bj  thi    Kjeldahl  method;  this  is  explained 
bj    the  fact   that   the  degradation   product*  of  hie 

cm  pn  .  ,n  in  ,.,  i  v  diffi  n  m  proporl  Ions,  and  onh 
those  amino-groups  connected  with  carboxyla  are  estimated. 
By  this  reaction  the  degree  oi  hydrolysis  of  the  nitrogenous 
matter  presenl  may  be  estimated,  bj  8)  I  I  :|  bag  the 
rmaldehyde  titration  of  the  solution,  then  thoroughly 
drorysing  a  known  quantity  by  boiling  for  ti  bonis 
with  20  per  cent,  bydrochlora  acid  and  repeating  the 
titration.  The  last  figure  will  represent  the  maximum 
hydrolysis  ol  the  protein  matter,  and  the  ratio  oi  the  first 

to  this  will  give  th.-  degree  of  hydrolysis.  As  an 
example.  50  CO.  of  1  per  ..ail.  "'latin  solution  were 
neutralised,  then   10  C.C.  of  neutral  40  pet  cent,  formalde- 

.lution  add,.!   and   the  liquid   titrated   with    tf/6 

-.ilium  hydroxide:    0-5  c.c.   was  required  and  as  50  c.c. 

of    the    gelatin    solution      correspond     to     Sit    ingrms.    of 

nitrogen,   1  c.c.  of  sodium  hydroxide-  corresponds  t..   17* 

,  .  raw,  of  nitrogen.  25  c.c.  of  the  gelatin  solution  were  now 

hydrolyaed  by  boiling  under  a  reflux  condenser  for  8  hours 

with  20  per  cent,  sulphuric  .u  id.      After  neutralising  and 

adding  10  c.c.  of  formaldehyde  solution,  7-6  c.c.  of  N/5 

sodium  hydroxide  were  required,  that  is  1  c.c.  corresponds 

to  5-8  rngrms.  of  nitrogen;    thus  the  degree  of  hydrolysis 

5-8 
of  the  original  gelatin  is  p=g  or  1/30,  and  any  intermediate 

degree  can  be  determined  in  a  similar  manner.  It  will 
thus  be  seen  that  this  method  re-presents  a  ste-p  further  in 
the  differentiation  of  dissolved  hide  substance  in  limes. 
By  experiment  it  was  found  that  the  products  of  com- 
plete hydrolysis  of  gelatin  require  1  c.c.  of  N/B  sodium 
hydroxide  for  5-8  mgrms.  of  nitrogen,  as  a  result  of  the 
formaldehyde  titration.  Pot  Witte  peptone  the  factor 
was  7-2,  and  it  will  evidently  be  different  for  the  different 
proteins,  yielding  a  characteristic  figure  for  each.  This  is 
explained  as  follows: — If  only  mono-amino  acid  are 
present,  each  c.c.  of  N/5  sodium  hydroxide  will  correspond 
to  2-8  mgrms.  of  nitrogen  found  by  the  Kjeldahl  mi  th-l. 
mi 96  each  atom  of  nitrogen  present  will  combine  with 
I  mol.  of  formaldehyde  and  liberate  one  carboxyl  group, 
which  can  be  titrated  with  alkali  : — 


Il.rlI.NH3 

co-d 


-HCHO+NaOH^R(COONa)CHN:CH,    -'11." 

This  leads  to  an  equilibrium  as  indicated  ;  thus  it  is 
.11,  to  use-  excess  e if  formaldehyde  and  titrate  until 
there  is  a  distinct  reddening  c.f  phenol  hthalein.  With 
diamino  acids  as  lysine,  two  amino  groups  arc  present, 
but  only  one  is  in  connection  with  a  carboxyl  group; 
thus  eaoh  c.c.  of  .V  5  sodium  hydroxide  used  will  corres- 
pond  to  6-6  mgrms.  of  nitrogen.  Arginine  contains  one 
amino  group  and  one  guanidine  group  which  does  not 
-.  therefore,  of  the  four  nitl  senl   only  one 

reacts;   thus  1  c.c.  of  N/5  sodium  hydroxide  will  corres- 
pond to   11-2   mgrms.   of  nitrogen.     In   this   manner   the 
mgrms.  of  nitrogen  .  .,  .       ,  _ 

factor      e       „,.    v-  ,,,,      will   e  idea  as  to  the 

c.c.    N/O    NaOli 
relative   amount  of   these   different   protein   degradation 
products  in  old  limes.     The  lower  the  fact  rr,   the  more 
simple  are  the  compounds  present.     A.  I.  H. 

Hide  ;  The  sensitiveness  of  raw,  sweated,  limed,  and  puered 

to  Urn    water,  salt,  and  aceti   acid.     '■     M    and 

E.  Stiasny.     .Collegium,  1910,  189     199,  205     212. 
A  piece  of  hide  was  washed  for  three  day-  in  1  , 
fresh  water,  shaved  and  cut  up  into  bands  "I  l"11  arms, 
each.     These  pieces  were  then  treated  as  follows  1     No.  1 
was  cut  up  small  and  weighed   into  three  lots  ..I  30  grins. 
.  which  were  placed  in   100  c.c.  Basks.     To  the  first 
was  added  300  c.c.  of  lime  water  ;    to  the 
of  10  per  cent,  salt  solution,  and  to  the  third  Hi"1  O.C.  ol 
\  9-7  acetic  acid.     As  a  preservative  a  few  c.c.  of  ehh.ro- 
fe.rrn  and  I  .luen.  were  added  to  eaoh  before   closing.     The 
, etlu-r  pieces  were  subjected  to  the  same  treatment    after 


77S 


I  i.  XV.     ,  EATHERs  BONBj   H<>1:\.  GL1  E. 


l.luue  30,  1810. 


the  pi. «»s'-  enumerated  for  each.     Group  1.     Twi 

.  Hid  :f.  wen  sweated,  unhairod.  washed  in  <»ld 
water,  ami  one  No.  3)  mm  also  puered.  Group  2.  Oae 
No.  t  .was  sweated,  unhaired,  washed,  passed  into 
lime,  and  thru  suimfii inllv  delimed  with  acetic  acid. 
Group  3.  -One  piece,  No.  5,  after  the  same  treatment  as 
No.  I.  was  liimllv  puered.  Group  t.  I\  in-  pieces,  Noe. 
8,  7.  S, '.'.  were  limed,  unhaired,  trashed  in  water.  So.  7  was 
then  superficially  delimed  with  acetic  acid.  No.  8  was 
drenched,  ami  No.  '.»  was  delimed,  and  drenched.     <  .sup  .">. 

Tuo  pieces,  Nos.  Hi  and  11.  were  limed,  unhaired  and 
washed,  No.  Id  being  puered,  and  No.  II  delimed  and 
puered.  Groups  1  to  5,  after  being  treated  as  describe^, 
were  washed,  weighed  ami  cut  np  j  from  (he  total  weight  the 
quantity  equal  to  30  guns,  of  green  hide  was  calculated* 
each  lot  being  then  treated  as  described.  At  the  end  of 
x'U'ii  days  the  liquors  were  drawn  off  and  ana  !. 
fresh  solutions  being  added,  and  two  furthei  fractions 
being  taken,  the  first  after  24  days  ami  the  second  alter  a 
further  period  of  26  days.  The  nitrogenous  matter  present 
in  solution  contains,  like  -kin.  17-86  per  cent,  of  nitrogen! 
and  from  the  figures  obtained  by  extraction  w ith  lime  it  is 
concluded  that  lime  not  only  has  a  solvent  action,  but  also 
attacks  the  collagen  and   proteins  of  the  hide,  forming 

alkali. albumins,    albumoses,    peptones   and    amin ids. 

It  is  also  suggested  thai  the  absorbed  lime  forms  a  pro- 
tective coating  on  the  fibres  which  modifies  the  capacity 
of  chemical  action  of  the  surfaces  to  which  it  adheres. 
The  high  weights  obtained  in  the  first  extractions  of  the 
green  and  sweated  hides  decrease  rapidly  :  they  are  due  to 
putrefaction,  which  is  very  active  after  sweating,  and  also 
present  in  the  green  hide.  The  extractions  were  without 
doubt  enriched  by  substances  already  dissolved  by  bacterial 
action  before  contact  with  the  lime,  the  action  of  which, 
in  conjunction  with  the  antiseptics,  arrested  it.  Another 
noteworthy  fact  is  that  the  green  hide  loses  more  substance 
than  the  sweated  hide,  whilst  the  figures  obtained  in  the 
salt  extraction  show  that  fermentation  was  more  active 
in  the  latter.  The  difference  is  due  to  a  small  quantity  of 
matters  other  than  collagen,  such  as  liquefied  conjunctive 
and  epithelium  cells,  blood,  lymph,  and  more  especially 
mucoid  substance.  In  comparing  the  skins  treated  by  lime 
on  the  one  hand,  and  salt  on  the  other,  it  is  seen  that  lime 
has  a  much  greater  antiseptic  action  on  sweating  bacteria, 
and  that  the  puering  organisms  are  even  more  sensitive, 
the  extractive  matter  being  even  less  than  after  liming. 
This  fact  is  remarkable  since  the  contrary  effect  is  produced 
with  salt  and  acetic  acid,  in  which  the  puering  bacteria 
continue  to  develop.  It  is  also  surprising  that  the  extrac- 
tive matter  after  puering  is  even  less  than  what  might  be 
considered  normal.  Perhaps  the  puer  carries  away  by 
washing  a  small  quantity  of  matter  rendered  soluble  bv 
the  lime  and  retained  by  the  hide  With  the  acid  and  salt 
this  factor  is  small  enough  to  lie  masked  by  the  continued 
putrefaction,  which  acts  in  an  opposite  sense.  Drenching 
gives  about  the  same  results  as  puering.  Liming  after 
sweating  reduces  the  quantity  of  matter  extracted,  but 
without  doubt,  the  total  loss,  including  that  which  remains 
behind  in  the  limes,  is  greater. 

The  degree  of  hydrolysis  by  the  lime  was  next  investi- 
gated. Neutralisation  gave  a  slight  floeculent  precipitate. 
of  alkali-collagen.  On  till'  ring,  saturating  with  salt,  and 
adding  acetic  acid,  an  abundant  precipitate  oi  pi  unary 
gelatoses  was  obtained:  ammonium  sulphate  produced 
a  further  precipitate  of  secondary  gelatoses,  and  tannin 
gave  still  another  of  more  soluble  gelatoses  and  ticlato- 
peptones.  At  this  stage  the  presence  of  amino-aeids 
could  not  be  affirmed,  but  it  is  certain  that  the  hydrolysis 
had  proceeded  far.  By  titrating  with  formaldehyde 
before  and  after  complete  hydrolysis,  it  is  Been  that 
more  than  half  the  acid  functions  are  already  in  the 
free  state,  and  that  the  hydrolysis  has  proceeded  farthest 
in  the  second  extraction,  where,  also  the  extractives  are 
highest,  this  action  being  at  a  minimum  wher.  thi  terisl 
action  is  at  a  maximum.  The  absorbed  lime  does  not 
appear  to  have  any  action  on  the  hide,  but  behaves  an  though 
it  were  in  the  solid  state  and  incapable  of  reaction.  The 
salt  has  no  solvent  action  upon  the  hide,  but  only  dissolves 
the  decomposition  products  of  other  agents,  viz.,  bacteria 
and  lime.  The  loss  in  the  sweated  skin  is  from  16 — 20 
per  icnt..  as  against   1   per  cent,  and  less  for  that  passed 


through  the  Lime.  This  is  due  to  the  fact  that  putn 
emit  in  ■  es  to  take  place  in  spite  of  the  salt  and  other  antiii  a- 
tics  ;  lime  therefore  is  a  better  antiseptic  even  than  chloro- 
form and  toluene,  whilst  salt  has  little  or  no  effect.  The  sail 
extractions  of  the  limed  skins  gave  very  little  yield. 
whether  the  hide  was  sweated  or  not,  especially  when  it 
was  not  puered  :  they  moreover  introduced  lime  into  the 
salt  sol u I  ion,  there  by  rendering  it  alkaline,  whilst  tie 
and  sweated  puces  made  the  solution  slightly  acid.  The 
alkalinity  was  slight,  but  also  the  weights  of  the  substance 
dissolved  were  low,  part  being  probably  due  to  previous 
bacterial  action,  and  the  rest  to  the  action  of  the  lime  on 
the  collagen.  The  weights  obtained  from  the  | 
skins  were  about  twice  those  from  the  pieces  which  had 
not  been  pie  red.  and  in  the  case  of  the  sweated  skin  the 
difference  was  considerable.  The  degree  of  degradation 
of  the  collagen  is  veiy  advanced  for  the  sweated  skins, 
but  In  all  othei  casi  -  it  is  very  slight  ;  that  is  the  hydrolysis 
of  the  matter  extracted  by  the  salt  has  not  proceeded  so 
far  as  in  the  case  of  that  extracted  by  the  lime  water; 
on  the  other  hand,  a  heavier  precipitate  is  obtained  b] 
acidifying  ami  saturating  with  salt.  Thus  the  greater 
part  of  the  substance  in  solution  consists  of  primary 
gelatoses.  The  skins  extracted  in  acetic  acid  becaip* 
strongly  plumped  and  brittle,  and  the  substance  in  solution 
was  present  mainly  as  acid-albumins  precipitated  on 
neutralising,  and  as  primary  gelatoses  precipitated  by 
salting  out.  The  results  of  titration  with  formaldehyde 
were  practically  negative.  The  puer.  in  all  oases,  increased 
the  soluble  matter  to  a  considerable  extent.  The  extra.  it 
from  the  sweated  skins  showed  an  enormous  dill 
from  the  salt  extract,  which  was  about  4-5  times  higher. 
that  is,  the  acetic  acid  has  a  much  greater  capacity  for 
checking  the  action  of  the  sweating  organisms,  and  in 
even  superior  to  lime  in  this  respect- 
According  to  Reimer,  coriine  may  be  distinguished 
from  the  substance  of  the  hide  fibre  by  the  following 
reactions  : — The  former  is  soluble  in  lime  water  and  in  10 
per  cent,  salt  solution,  but  is  precipitated  in  solutions 
more  or  less  concentrated  than  this,  whilst  the  lattet 
dissolves  in  dilute  acetic  acid,  and  is  precipitated  by 
potassium  ferrocyanide.  It  can  now  no  longer  be  admitted 
that  acids  or  alkalis  dissolve  the  true  protein  matter  unlcur 
it  is  first  decomposed.  On  adding  the  sulphuric  acid 
necessary  to  hydrolyse  the  solutions,  a  turbidity  was  pro 
duced,  which  was  less  abundant  for  the  salt,  and  at  a  maxi- 
mum, sometimes  for  the  lime,  and  sometimes  for  the  aceti 
acid,  but  it  disappeared  on  heating.  This  was  rathci 
surprising,  since  it  is  not  a  reaction  of  gelatin,  and  was  n< 
more  to  be  expected  from  the  products  of  the  attack  ot 
the  collagen.  The  acetic  acid  solution  had  dilTcon 
characteristics  from  the  salt  and  the  lime  extracts.  I 
yielded  a  precipitate  with  potassium  ferrocyanide,  an< 
mercuric  nitrate,  also,  no  change  occurred  on  heating 
Acid    collagen    Is    probably    its    chief    constituent.     Tie 

firecipitate  formed  on  neutralising  does  not  dissolve  h 
ime,  and  only  with  difficulty  in  sodium  carbonate  solution 
the  substance  is  only  slightly  soluble  in  the  presence  p 
salts,  and  is  easily  re-precipitated,  the  collagen  having  beei 
only  slightly  broken  down.  The  matter  dissolved  in  th 
salt  and  the  lime  is  very  soluble  in  alkalis,  neutral  media 
and  perhaps  e\en  in  distilled  water,  which  only  goes! 
prove  that  it  may  be  of  different  origin  from  the  aceti 
acid  extractive,  and  more  especially  that  it  is  in  a  mor 
advanced  stati  of  decomposition.  It  will  thus  be  see 
that  the  interlibrill  r  substance  is  only  composed  of  th 
products  of  hydrolysis  by  the  action  of  bacteria  or  lint 
on  the  collagen  :  this  action  is  more  or  less  advance! 
in  some  cases  an  albumose  and  in  others  a  gelatose  beta 
produced.  This  fact  may  explain  some  of  the  charactei 
attributed  by  Reimer  to  coriine,  and  perhaps  the  propert 
of  its  solubility  in  10  per  cent,  salt  solution.  The  gelatii 
and  their  ultimate  decomposition  products  belong 
entirely  to  the  anti-group  of  Kiiline  ;  the  albuiiio.se  whi' 
corresponds  to  collagen  must  then  be  a  heteroalbumos' 
these  bodies  are  almost  insoluble  in  water,  but  are  solub 
in  saline  solutions  of  medium  concentration.  I  In  dilutii 
the  salt  solutions  used  for  extraction,  they  gave  no  pr 
cipitate,  perhaps  because  they  were  too  weak,  or  th 
hydrolysis  was  too  advanced,  though  it  may  be  that  coriii 
contains  one  atom  of  oxygen  and  two  molecules  of  w»t 
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-111   gilllllll.    lull    till'   ulhtlllloses   lll'U    I  1 .  1 1 •  ■  I"   III    oxygcll 

i  ii  hi  ilic  albumins  from   whiob   1 1 1 « >    are  derived;    true 

nut    give    tin'    cllitructcristic    i.    ictinlis    .'I    the 

Mi  nor  d.*--  gelatin,  and  u  in  therefore  nutiiriil 

i  li.it  oilier  derivatives  til  i .  ill.ti'i  n  ili i  ii"l  give  I In-iii. 

has    been    found    between   tin-    produ  I 

l.  i  in   uiul    liinr.      It    is  also   to   In-   not.  il 

:h.it  t lu>  substance  of  the  ijunutive  libn  -  i-  less  deoom 

ctcrial  net than   by   limp,   bul    in  the  case 

.1    thr   sweated    -km    extracted    with    suit,    tin-     deoom- 

iHNUtioli  proceeded  un   far.  diu*  no  doubl   to  the  duration 

,,t  tin-  several  species  of   bacteria 

each   other   and    further   tin-   degradation    l\\ 

■t  ii  hi.      Tin'    lime    was    more    strongly 

I    bj     the    skin    tlian    the    arid,    and      in     the     first 

n    tin'    least    quantity    was    lixed.       In    the    second 

iimctimes    equal     to.    and     sometimes 

than,    tin-    third.      On    the    contrary,    most    acid 

taorbed   in   the   Hrsl    extraction,   although    that    in 

hi  the  w  Hi"'!-  I nketi  up  for  plumping  nui-t  be  taken 

nl       Hut  the  most   interesting  facl  is  that  in  both 

rbed  by  the  puei-ed  skins;    this  maj    be 

'In'  fact  that  tin  v  are  purged  better,  and  it  is  reason 

i''li-  that    this    properU    would   favour  the  absorption   of 

tannin.     A.  T.  H. 


Ualhir  analysis ;     Tfu    matter   solublt    in    water   in . 

J.  G.  Ritter.     Collegium,  1910,  is?   -188. 

utbor  draws  attention  to  some  cases  of   vegetable 

-■'"-leather  analyses,  which  have  come  under  his 
notice,  in  w'aieh  the  amount  of  matter  soluble  in  water 
caaive,     He    concludes    that    the   cause   is   not   re- 
;    111    strong    Illinois,    or   adulteration    with    glucose 
-alts.   I.ut    that    the  leathers  must   have  been 
fore  or  during  the  tanning  process  with 
i    nf  -alt.  in  order  to  increase  the  speed  of  tannine 
unl  the  amount  of  tannin  absorbed,  and  thus  to  give  a 
lining     figure."       A     microscopic    examination 
unit  of  uiieomliined  tannin  between  t hi- 
nd after  treatment  with  water  the  leather  became 
id  spongy       A.  T.  II. 


ihyritrin  [violaqvercitrin)  in  Osyris  abyssinica  :  Note  on  the 
oecurr,nct  of  S.  .1.   M.   Aiild.     C'hem.  Soe.    Proc  . 

IWO,  30.   146     148. 

lamination  of  "  Pruimbast "  or  "(ape  Sumach," 

Otjfrit   compressa    (Colpoon    compressum),    A.    G.    Perkin 

1898,    10)  separated  a  glucoside,  osyritrin,  which 

•ie    liit.-i    showed    to    be    identical    with    violaquercitrin, 

-.•luted   previously    by  Mandelin  (Jahresber,    1883,1369) 

"hi  tricolor.     .Samples  of  (.'ape  sumach  have   U-en 

the    Imperial    Institute   from   time   to   tune. 

difficulty   has  Keen  experienced  in  separating  the 

in   from    them.      Recently   a    considerable   consign- 

1  the  leave-  and  stalks  of  Onyris  abyssinica,  lloehst. 

ived   for  examination   from   the  Transvaal. 

iterial  as   received  gave  a   much  deeper  coloured 

than  Cape  sumach,  and  produced  a  darker  leather 

'  poor  quality.     The  aqueous  extract,  on  keeping, 

'i  amount  of  solid  matter,  but  this  did 

all  similar  to  the  crystalline  deposits  prcvi- 

btaincd  from  Osyris  compressa-     The  new  material 

i  mined    more  closely. 

'iHMiii.i.-   Analysis    showed    that    the    leaves   eon- 

ibout   23   per  cent,   of  tannin.     The   leaves   were 

id  the  extract  evaporated  to  a  small 

there   separated   a   quantity   of  solid   matter 

of   colouring    principle   and   the   phlobaphcn   of 

ie  tannin.     The  aqueous   solution    was   fractionally    pre- 

i  with  lead  acetate,  and  the  lust  fraction  washed 

omposed  with  hydrogen  sulphide.     After  removal 

:  the  lead,  sulphide  and  the  excess  of  hydrogen  sulphide, 

evaporated   to   dryness.     It   yielded    a 

brown  tannin  of  the  catechol  series.     This  tannin 

darker  than  that  previously  obtained  from  Osyrii 

id  it  also  shows  more  readiness  to  lose  water 

»iul  form  the  phlobaphen. 


tfion.  of  th*  Colomwg  Malta.    Thi  round 

ne-  wen-  thoroughly  extracted  in  a  Scocblel  apparatu 

with  '-"I  per  cent,  al  ohol,  and  the  ri  «idue,  ail u 

pint,  w .i     poun  'I  into  water.     'I  I een  mas   which 

p  irated  ».i-  filti  n  d  ofl   and  was  extrai  (ed 

p  ratery  with  light  petroleum  and  alcohol     The  alcoholic 

extract  set  to  a  viscid,    omi    olid  mi 1 1 1  '' ion 

Hj   pouring  into  exec     oi  boiling  ivatei  H   ■■■.  ■    possible  to 

i  parati   a  Lai   e  quantity  oi  dai  I    brow  i luoli    matter 

phlobaphen   nature,   and    on   Img     tic    aqui  qui 

olution,  a  dirty  brown    olid  dopoai!  was  obtained,  which, 

liter     repealed      po  i   1 1  Hi  a  I  loll      with      Wall  I      I .lioliohc 

ulution,  yielded  a   ma—  oi     mall  crystals      lie  •     ivere 

purified    by    several    crj  tallisation     from   dilute   alcohol 

and  finally  from  boiling  water.     A  furthei  quantitj  ol  the 

me  substance  wa    obtained  bj  depo  il  ion  from  1 1"   main 

filtrate   containing    the    tannin.     Thi      tibsl ' ied 

mall,  greenish  venom  needli   .  mi  Itin    -it   189     190  .  after 
of  toning  at  ls.:.      186    (osyritrin  melts  af   186  |.   Analysis 
■  ■I   the  siil.si.mee  and  oi   it-   produots  of  hydrolysis  with 
dilute  acid  showed  thai    it  i-  identical  with  osyritrin. 

Tmi  Imrl:  im  a  boiler  In' I-     Myers.    Sei   11  a. 

I'l  I 'I.S'I'S. 

Tanning  apparatus.     J.    IS.    Kqogler,    Asaignpr  to  C.    II. 

Kohinstceii.  Indiana.  Pa.     D.S.  Pat.  957,350,  May  10, 

(910. 
\  i.Ki  m  is  immersed  to  the  axle  in  a  liquor  vat  ;  ite lattice 
periphery  is  so  built  as  to  allow  the  liquor  only  to  flow  in. 
whilst  an  exit   is  provided   by  an  arrangement   oi   slots 
in  the  drum-heads. — A.  T.  H. 

Hides,  sWw,  etc.  :    Degreasing  by  meant  of  valatUt 

solvents.     II.  A.  Deroy  tils.     First    addition,  dated  Julj 

211.  I'M)!),  to  Kr.  I'at.  :!!)4.2(>1,  Sept.  II.  1908 (this  J.,  L909, 

211). 
I  in.  goods  to  be  treated  may  be  either  sprayed  with.  01 
soaked  in  .several  changes  of  the  solvent,  after  which  thej 
an-  dried  in  a  vacuum  without  steam,  heating  being 
effected  by  mean-  oi  hoi  water  pipes,  or  worms.  In  the 
apparatus  itself,  tin-  pneumatic  pump  i-  fitted  with  a 
reflux  condenser  which  prevents  the  expelled  air  from 
carrying  away  the  solvent. — A.  T.  II. 

Carroting  skins ;    Machint    for     -   .     L.  Beaulieu.     First 

Addition,  dated  Nov.    13,   I'.HHi.  in   Ft.   I'at.  897,904, 

lie..  16,  L908  (this  J.,  L909,  882). 
I\  the  improved  machine  the  supporting  table  is  divided 
into  several  parts  arranged  a1  different  levels;  the  tinted 
rollers  and  brushes  are  so  mounted,  that  when  the  skin 
i-  fed  into  the  machine  il  presents  a  curved  surface  to 
both,  the  top  roller  acting  on  a  convex  surface  of  the  skin, 
and  the  brushes  acting  on  e  concave  surface.  In  this 
manner  the  hair  is  most  efficiently  bristled  and  smoothed, 
and  the  liquid  applied  penetrates  I"  the  roots.     A.  T.  H. 

Gelatine  and  glut   liquors;    Process  of  clarifying  and  ie- 

cilorising and    apparai 

process.    J.  H.  Utley,  Camden,  N.J..  TJ.8.A.     ''-' 
28,297,  Dec.  3,  lfKifl.     Under  Int.  Conv.,  Dec.  12,  1908. 
The    apparatus    consists    of    a    closed,    water-jacketed, 

i  raeseli  onnected  with  steam  and  hot  vatei  sup] 
unl  fitted  with  the  necessary  gauges.     Both  the  top 
the  bottom  of  the  vessel  are  equipped  with  filter  pi 
■  nl  a  screen,  the  whole  being  enclosed  in  an  iron  vi 
Thfl    copper    vessel    is    thro  tilled    with    g) 

charcoal,  and  steam  is  blown   upward-  through  it  : 
then  washed  by  pa  (sing  hoi  water  through  it  in  tbe  oppo- 
site   direction.'  The  warm   "gelatine   liquor"   is  now    run 
in  from  a  tank  above  tie  •  -  through  toe 

charcoal  and  has  its  exit  at  the  bottom,  whence  il  i 

..ii-    to    the    concentrating    appai 
produces  a  colourless  liquor  which  is  - 
matters.      The  .  bai   oal  i      revivifi  d   bj 
and   washing   with    hot    water,    the    process    thus   being 
continuous.      \.  r.  II. 
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Tanned  hides  and  skin*;    Tnatment  of .     G.   B.   M. 

Spigno,  Genoa,  Italy.     Eng.  Tat    10,667,  Maj  5,  1908. 
Sm  Ft.  Pal    397,660  of  1903  :  this  ,1.,  1909,  721.-  T.  F.  B. 

Gelatinous  or  colloidal  liquid)  <t  products;  Process  and 
apparatus  for  clarifying  and  diadorising——.  J.  H. 
I'tl,  v.  l't.  Pat  lio.lll.  Dec.  7.  1909.  Under  Int. 
Com  .  Dee.   12,   IS 

Eng.  Pat  28.297  i.f  liKi'.i :   preceding— T.  F.  B. 

Transforming  leather,  horn,  hoofs,  etc.  into  manure.     Fr.  Pat. 
409,318.    8e<   XVI. 


XVI.— SOILS  ;    FERTILISERS. 

Soil  solution  ;   Introduction  to  the  study  of  the •     F.  K. 

Cameron.     J.    of    Phvs.    Chem.,    1910.    14.    320—372, 
393—451. 

The  author  states  that  the  study  of  the  soil  solution  is  of 
the  first  importance  in  the  investigation  of  the  relation 
of  the  soil  to  plant  growth,  and  he  gives  an  outline  of  the 
present  knowledge  of  the  chemical  principles  involved, 
together  with  a  discussion  of  the  essential  physical  and 
biological  factors.  The  .subject  is  treated  under  the 
following  headings  : — Soil  management  or  control ;  soil 
analysis  and  the  historical  methods  of  soil  investigation ; 
the  plant -food  theory  of  fertilisers;  the  dynamic  nature 
of  soil  phenomena  ;  the  film  water  ;  the  mineral  constitu- 
ents of  the  soil  solution  ;  absorption  by  soils  ;  the  relation 
of  plant  growth  to  concentration  ;  the  oalance  between 
supply  and  removal  of  mineral  plant  nutrients ;  the 
organic  constituents  of  the  soil  solution ;  fertilisers ; 
alkali.— A.  S. 


-.     H.    E.    Patten.    U.  S. 
Bulletin  No.  59,  1909. 


Soils  ;    Heat  transference  in  — 
Dept.  Agric,  Bureau  of  Soils. 

The  direct  determination  of  the  heat  conductivity  of  a 
soil  is  rendered  impossible  by  the  changes  in  structure, 
degree  of  hydration,  etc.,  produced  by  the  heating.  To 
study  the  effect  more  thoroughly  the  author  has  heated 
an  otherwise  insulated  column  of  soil  at  one  end,  and 
observed  the  effect  on  a  series  of  thermometers  at  equal 
distances  along  the  column.  By  observing  particularly 
the  behaviour  of  one  thermometer  sufficiently  far  from 
the  heat  source,  the  diffusivity  can  be  obtained  from  the 
two  factors,  (1),  rate  of  rise  of  temperature,  and  (2),  rate 
of  change  in  temperature  gradient.  The  diffusivity, 
when  multiplied  by  the  heat  capacity  of  unit  volume, 
gives  the  conductivity.  This  experimental  method 
has  numerous  sources  of  error  but  it  never- 
theless yields  figures  which  give  useful  information 
on  the  important  factors  in  heat  transference.  To 
establish  the  effect  of  water,  experiments  were  made  with 
coarse  quartz  and  quartz.  Hour,  and  then  the  method  was 
extended  to«the  following  soils,  Hudson  river  sand,  Podunk 
fine  sandy  loam,  Leonardstown  silt  loam,  and  a  muck  soil 
containing  25  per  cent,  of  organic  matter,  all  at  varying 
moisture  contents.  Curves  are  given  showing  the  varia- 
tion in  each  case  of:  (1),  apparent  specific  volume, 
(2).  diffusivity.  and  (3),  conductivity,  with  increase  in 
moisture  content.  It  is  found  that  addition  of  water  to  a 
soil  gradually  increases  its  conductivity  by  promoting 
contact  between  the  grains,  the  rate  of  transfer  being 
greater  at  a  water-soil  than  at  an  air-soil  surface.  After 
a  certain  moisture  content  is  reached,  the  conductivity 
must  of  course  fall  again,  since  water  itself  has  a  much 
lower  conductivity  than  soil  grains.  The  curve  of 
diffusivity  shows  a  maximum  value  in  each  case,  corre- 
sponding to  a  higher  water  percentage  in  the  case  of  the 
finer  soils.  Beyond  this  there  seems  to  be  evidi  nee  that 
watrr  nesists  beat  tracrfcTerce  by  breaking  up  the  soil 
and  producing  smaller  grains,  which  help  to  iill  in  and 
make  contact  in  the  spaces  between  the  larger  ones.  This 
is  shown  by  the  fact  that   maximum  diffusivity  does  not 


occur  with  maximum  apparent  specific  volume  but  at  a 
slightly  higher  water  content.  The  muck  soil  showed  in 
general  lower  absolute  values  for  conductivity  and  diffu- 
sivity than  the  sandy  soils. though  the  difficulty  in  getting 
even  distribution  of  moisture  prevented  the  obtaining  of 
really  comparable  results.  A  final  experiment  with  graded 
carborundum  to  determine  separately  the  effect  produced 
by  variation  in  the  size  of  grain  showed  that  a  maximum 
conductivity  and  a  minimum  specific  volume  was  obtained 
with  a  powder  composed  of  grains  about  0-45  mm.  in 
diameter— W.  H.  P. 

Commercial  fertilisers  :  Composition  of .     M.  Whitney. 

U.S.  Dept.  Agric,  Bureau  of  Soils.     Bulletin  No.  58, 

1910. 
The  author  discusses  the  legal  aspects  of  the  analysis  of 
commercial  fertilising  mixtures,  suggesting  various 
measures  for  the  protection  of  the  farmer  and  for  the 
development  of  natural  resources.  The  chief  of  these  is 
that  the  study  of  a  rational  system  of  fertilisation  should 
be  pursued  and  that  the  sale  of  special  brands  (for  par- 
ticular crops)  and  standard  brands  of  fertiliser  should 
be  prohibited  unless  they  agree  with  current  scientific 
opinion  as  to  what  should  be  their  composition.  The 
bulletin  has  appendices  containing  illustrative  extracts 
from  standard  works  on  fertilisers,  and  an  extended 
summarv  of  the  results  of  fertiliser  inspection  in  several 
States.— W.  H.  P. 

Phosphates  ;    Palmaer's  process  for  working  up  low-grade 

into   phosphate    fertilisers.     Ebbinghaus.     Chem.- 

Zeit.,  1910,    34,  586. 

Although  in  Sweden  there  are  large  quantities  of  phos- 
phatic  raw  materials,  these  are  of  such  a  low-grade  charactci 
that  the  demand  for  crude  phosphate  for  the  manufacture 
of  superphosphate  has  hitherto  only  been  satisfied  by 
importation  from  abroad.  In  1908,  about  976,000  tons 
of  a  value  of  about  £276,000  were  imported.  The  processes 
of  Wiborgh  and  Nilsson  for  the  production  of  a  phosphate 
suitable  for  agricultural  purposes  by  fusing  crude  phosphate 
with  sodium  carbonate  have  not  proved  remunerative 
with  Swedish  crude  phosphates  owing  to  their  poor  quality. 
The  author  draws  attention  to  the  suitability  for  Swedish 
requirements  of  Palmaer's  process  (see  U.S.  Pat.  748,523 
of  1903  ;  this  J.,  1904,  124).  which  has  proved  successful 
in  practice  in  Norway.  In  this  process  a  solution  of 
sodium  chlorate  or  perchlorate  is  electrolysed  :  the  acid 
liberated  is  utilised  for  dissolving  the  crude  phosphate 
and  from  the  solution,  diealcium  phosphate  is  precipitated 
by  the  caustic  soda  also  produced  in  the  electrolysis, 
the  sodium  chlorate  or  perchlorate  being  regenerated. 
It  is  stated  that  crude  phosphates  of  practically  any 
phosphorus  content  can  be  successfully  treated,  yielding 
Palmaer-phosphate  containing  35  per  cent,  of  citrate- 
soluble  phosphoric  acid  at  a  cost  of  about  6s.  per 
cwt. — A.  S. 

Cyanamide   and  derivatives  ;    Chemical  and   physiological 
,  s/»  riwi  at*  with  F   Reis.      Biochem.  Zeita.,  1910 

25,  460^93. 
To  estimate  cyanamide  and  dicyanodiamide  in  solution, 
an  ammoniacal  solution  of  silver  acetate  is  added  to 
precipitate  the  cyanamide,  the  precipitate  being  collected 
and  a  Kjeldahl  nitrogen  determination  made.  Potassiun. 
hydroxide  is  added  to  the  filtrate  and  precipitates  the 
colourless  silver  s  It  of  dicyanodiamide,  nitrogen  being 
also  determined  in  this  precipitate.  Weak  acids  have  no 
decomposing  influence  on  cyanamide.  and  dicyanodiamide 
is  foi  "I'd  only  in  alkaline  solution  and  then  only  on  heating 
to  above  65°  C.  None  is  formed  at  45°  C,  a  probable 
summer  temperature  in  the  upper  layers  of  soil  exposed 
to  the  air.  Change  occurs  only  in  presence  of  oxido 
hydroxides  and  carbonates  of  the  alkali  and  alkaline 
earth  metals.  The  soil  will  absorb  much  less  cyanamidi 
than  ammonia.  Iron  oxide  has  a  marked  action  on  van 
amide,  the  product  formed  being  una.  Probably  the  actioi 
is  catalytic,  as  cyanamide  forms  no  compound  with  iror 
oxide.      Cyanamide,    the    active    valuable    constituent    <> 
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onidc  nitrolime,  in  a  strung  |x>ison  Acting  injurii  u 

..i.  hin.   nn uil.ls,   seedlings  ami   growing   plants    k)  long 

mini'  uf  nitrogen  available,      h   is 

iin  animal  poison      I  loi  tain  mil  bib  can 

lamidc  when   it   is  present   to  the  cxtonl 

than    I    grin,    per    HHIO  grins.     Sen  lil     appear 

•..  have     i  . i 1 1 ■  ■  i    aetioi lilute   ryanamidc    Bolution. 

imielinc,     and     diguaniele-     in 

millions  containing  less  than  <)■]  per  eent.  are  assimilated 

i  tain      micro-organisms.     The      influence    of  these 

■ubftanoes    In    vegetatiun   nn     tested   in  a   soil  of  quartz 

mm  to  eliminate  secondary  effects  due  to  the  Boil. 

\\'\\<  n  added  to  the  soil  before  sowing  as  the  only  Bouree 

gen,  the  ooiuixitinds  mentioned  proved  very  poison- 

i-      When    added    to    well-established    plants   dicyano- 

in-  sulphate  proved  of  Rome  slight  value  as  :i  source 

"f     nitrogen,      whi'reafl     dieyanodiamide    and  diguanide 

nlphate  wire  without  either  positive  or  negative  effect. 

All  three  ronipounds  acted  injuriously  towards  gerjnination 

tri<l  oyanamide  totally  destroyed  the  power  to  germinate. 

I  li  as  nitruliiiir  has  he-em   proved   to  Is    a   \nlunhlc 

i    il    must    I"'    I  ransfiirmrtl    in    the    suil     into     an 

ible  form.     The  suppnsi  d  convi  rsion  into  dicyano 

dianiiile  is  not  possible.      Il  is  possible  that  oxides  of  iron 

tad  other  Boil  constituents  act  upon  eyanamide  to  produce 

urea  which  undergoes  further  change  by  the  agency  of 

irganisms  into  ammoniii  and  nitric  acid. — E.  F.  A. 

Pat  i 

.  horn,  hoofs  and  analogous  matt  Half  ;    Proa  w  tot 
•  inn ,  in  order  to  transform  thrm  into  mc 

.1    Leroux  and  L.  Gatinois      Fr.  Pat.  409,318,  Nov.  II, 

1909. 

The  pro  ntially  consists  in   treating   the  animal 

with   superheated     learn,  in  a  closed  vessel,  at  a 
iiure  depending  upon   the  nature  of  the  required 
-A.  T.  H. 


XVII.    SUGARS  ;    STARCHES  ;    GUMS. 

products;     Precipitation   of  Icevulose.   by  basic  lead 

utttate  in  the  clarification  nl  nine  containing  con- 

hi.  qimntHii  gars.     H.  Pellet.      Bull. 

Chiin.  Sin  r.  i  t  ni*t..  1910,  27,  04o     '.Us.  1070 
in:r, 

li  i-  well  known  that   basic  lead  acetate  precipitates  part 

the  reducing  sugar  from  solutions  of  crude  sugar  pro- 

i   as  cane    molasses.      Minz  considers,   however, 

'  though  add  it  inn  if  basic  lead  acetate  causes  a  decrease 

in  the  reducing  power  of  solutions  of  cane  molasses,  this  is 

.  not  to  removal  "f  lrcvulose,  but  to  the'influence  of  the 

'•«  of  lend  on  the  reducing  power.     The  author  now 

»-s  thai    basic  lead  acetate  precipitates  reelucing  sugar 

nilose  in  the  firm  of  lead  la'vulnsnte')  from  solutions 

f  ttude  cane   products  such  as  cane   molasses,  and    that 

the  red  in  ing  power  is  fully  accounted  for 

the  amount  of  reducing  sugar  in  the  lead  precipitate 

Ih  it  removed  by  the  water  used  for  treeing 

The  proportion  of  Itevulose 

ipitated    varies  w  ith  the  amount    of   basic   lead   acetate 

led,  and  is  decreased   by  diluting  the  molasses  solution 

addition  ol    the   lead   reagent.     The  author  also 

it    in    certain    eases,    normal    lead    acetate    pre 

■  small  quantity  of  lead  laevulosate  from  solutions 

^f  inula  ining    reducing   sugars.     He  concludes, 

from  his  observations,   that    the  use  of  clarifying  agents 

ild  be  abandoned   in   determining  reelucing  sugar  in 

as  well  as  in  beet   products.— L.  E. 

'otneter ;     Temperature    correction    tables 

/or  use  with  the   —        in  the  determination  of   the  dry 

substr  jar    factory    products.     V.    Stanek.      '/.. 

Zuckcrind.      Rohan  n..   1910,  34,  r>01— 508. 

The  dn,  substance  content  of  sugar  factory  products  of 

low  concentration,   such   as   thin   juice,   diffusion    waste 

■    etc.,   may  be  accurately  and  rapidly  determined 


I  I me  i     il I,,,.:..        I        K,     m„i      l.ippinaiili 

ibis    J,,   1908,  l  ited  out.    The 

i. ibles  constructed  by  Biil giving  He    i 

bga   of   dry    Hub  tarn  tiding    to    '  tie 

i,  ins  on  the  Pulfrioh  instrument,  however,  held  g I 

only  for  Vt'6"  C.     The  author  has  now  drawn  up  a  ' 
pcrattm  oorrection   table   hj    mi  u»     ol   which   the    Boale 
division  reading  made  mi  the  Pulfrich  immi  »oto 

■  rat  the  prevailing  room  temperature  may  be  adjusted 

to    I7-">UC.    and    ib [responding    percentage     of  drj 

nice  then  read  mi  the  Eiibenei  table. — J.  P.  O. 

I'.'mposition  "/  the  sugar  <>t  grapes.     Etooe  and   Bugues. 
See   XVIII. 

I'\  i  i 

Beetroots,  canes,  and  sugar-products,  Treatment  of  — — 
with  'i  view  to  extracting  sugar,  glucose,  and  by-products. 
\    ft  Yasseuv      Fr.   Pat,  409,389,  Nov.   19,  1909. 

Tm.  raw  material,  e.g.,  beetroot   pulp,  is  treated  with 

sulphuric  ur  other  mineral  acid,  or  wit  li  tin  urganic  acid,  or 
w  itb  suitable  ai  id  salts,  in  a  manner  similar  to  that  followed 
in  the'  distillery ,  but  in  rather  smaller  proportion.  The 
materia]  is  submitted  to  eliffusion  at  a  temperature  not 
exceeding  60°  C,  and  preferably  in  an  apparatus  which 
permits  the  return  of  the  press-water.  II  the  diffusion 
is  carried  out  rapidly  and  at  a  low  temperature,  nut  more 
than  4—  S  per  cent,  of  the  sucrose  is  hyrlrolysi  d  ;  the 
invert  sugar  is  not  lost.  Tin-  juice  obtained  is  neutralised, 
tillered,  and  worked  up  in  the  ordinary  way.  The  treat- 
ment with  acid  gives  a  juice  of  higher  purity;  after 
neutralisation  and  tilt  rat  nm,  in  after  treatment  with  lime 
and  carbonat  tion,  the  juice  is  mure  mobile, and  colourless  ; 
the  pulp  is  richer  in  nutrient  material  and  the  waste  syrups 
may  be  used  for  brewing  purposes.  Claim  is  also  made 
for  the  application  of  the  juice  obtained  by  the  process 
and  acidified  afresh,  to  the  manufacture  eif  a  white  and 
pure  yeast  similar  to  that  obtained  with  cereals  in  the 
distillery.— L.  E. 


— ■  and  press-residues 
Get     Pat.    221,333, 


'     i ii ice  ;    Proc -is  lor  obtaining 
of  low    water-comU  nt.     M.    Korn. 
Dec.  4,  1980. 

The  beets  arc  cut  into  slices  and  are  then  frozen  lie-fore 
being  pressed. — A.  S. 

Sugar  juice  ;  Apparatus  forth   purification  and  decolorisa- 

"I .     Maschinenfabr.  Grevenbroich.     lier.  Pat 

221,780.  March  1 1,  lllllli. 

The  apparatus  consists  of  s  till  vessel  in  which  a  number 
of  plates  or  bars  of  zinc,  of  any  desired  form,  are  arranged 
niie  above  the  other,  preferably  on  a  rotating  shaft.  The 
juice  enters  at  the  bottom  and  Bowf  upwards  through 
the  chamber.      It   is  subjected   in   turn   to   the  action  of 

lea  in  supplied  through  a  perforated  ring-pipe,  sodium 
carbonate  solution  supplied   through   a   distributing  jet, 

ind  sulphurous  acid.  The  latter  is  supplied  to  a  chamber 
disposed  1 1  the  aide  of  the  vessel  al the  s,„liMn  car- 
bonate inlet  :  the  walls  of  the  chambei  are  perforated, 
and  perforated  tubes  project  from  it  toward  posite 

wall  of  the  vessel.  The  juice  ic\t  comes  in  contact  with 
the  zinc  plates  mentioned,  whereupon  the  sulphurous 
acid  and  sodium  carbonate  act  on  the  zinc,  with  formation 
of  sodium  bydrosulphite,  which  exerts  its  Known  reducing 

in. I  decolorising  action.— A.  S. 

'  <r  raw  ;    Apparatus   for  '  \ 

Wynberg,  Amsterdam.      D.S.  Pat.  958,790,  Maj  21.  1910. 
See  Eng.  Pat  2219of  1909  :  this.!.,  I'.ui.i.  1322.    -T.  P.  B. 

ImorphophaUus  species;  i   ""'   root 

ntrrA     of or     I  ■■■■vlucts. 

insoluble      in     witer.     Mortens     and  Pats. 

222,153,  and  222,154,  Feb.  Haul  17.  I'"".  Additions 
r.  Pat.  207,636,  Nov.  20,  1907  (sea  Fr.  Pat  3 

of  19HS;    this  .1..   KKl.i.   I".I 

The  mucilaginous  products  of  amorphoph  JIus  roots  or 
tubers  are  rendered  insoluble  in  w  it  r  by  treatment  with 
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ammonia  or  its  salts,  or  with  alkali  salts  of  organic  acids 
(carbonic  acid,  acetic  add,  etc),  or  with  various  basic 
Inorganic  salts  (e.y.,  9odinm  nitrate  or  nitrite,  or  cupraak- 
monium  oxide);  or  with  mixtures  of  neatnil  salts  with 
alkalis.      1    F  H. 


XVIII.— FERMENTATION    INDUSTRIES. 

Bnrhy   and    malt;     DtttCtim    ol   the    sulphuring   of  . 

J.  Brand.  Ohem.-Z.  it..  1910,  34.  540. 
The  aqueous  extract  of  the  bailey  or  malt  is  distilled  «  itli 
phosphoric  acid  and  the  distillate  titrated  with  -V  108 
iodine.  The  titrated  liquid,  acidified  with  hydrochloric 
acid,  should  give  with  barium  chloride  a  distinct  pre- 
cipitate of  .barium  sulphite.  Samples  of  sulphured  malt 
examined  by  the  author  required  1-2 — 3  c.c.  of  -V  100 
iodine  (equal  to  0-4 — 1  mgrm.  of  sulphurous  acid)  per 
100  grms.  of  malt.  The  distillate  from  ttnsulphured  malt 
is  found  to  consume  0-3 — O'tc.r.  of  the  iodine  solution  per 
100  grms.  When  only  small  quantities  of  sulphurous  acid 
are  present,  and  using  100 — 200  c.c.  of  water,  almost  all 
the  acid  is  found  in  the  first  5  e.c.  of  the  distillate.  For 
exact  work  the  distillation  must  lie  carried  out  in  a  current 
of  carbon  dioxide,  but  the  above  method  is  recommended 
for  rapid  testing. — A.  Sold. 


In/liti  nil    o/   loir  and   high 

— .     A.  Wlokka.  Woch.  f. 


Extract  and  colour    oj    malt  , 

curing  tempi  ratlin  !  on  tin 

Brau.,  11)10.  27,  208—271. 
The  imposition  of  a  tax  upon  malt  has  forced  brewers 
in  Germany  to  seek  for  means  of  increasing  the  yield 
of  extract  obtained  from  the  malt  mashed.  It  has  been 
sugeested  that  by  the  employment  of  higher  heats  in 
curing,  the  moisture  content  of  malts  could  be  reduced 
and  at  extract  correspondingly  increased.  This  has  been 
tested,  by  the  author  on  parallel  Bteepings  of  bailey  dried 
off  on  similar  kilns  at  66  and  71  R  (178°  and  192°  F.). 
He  tifids,  on  the  average, than1  the  moisture  is  reduced 
slightly,  from  30  to  2-0  per  cent.,  and  that  the  extract 
i-  increased  from  77-03  to  77-09  per  cent.,  but  on  cal- 
culating the  extract  on  the  basis  of  dry  malt  solids  this 
amounts  to  an  absolute  loss  of  0-32  per  cent.  The  colour 
of  the  malt  is  increased  to  the  extent  that  a  10  per  cent. 
wort  has  a  colour  equal  to  2-10  e.c.  of  .V  '100  iodine  solution 
instead  of  2-12  e.c.— R.  L.  S. 

Inverla  lion    it  X.    Masuda.     Z.    phvsiol. 

(hem..   191(1.  66.   145—151. 

SaLKuwski  (this  ■'..  19119,  951)  succeeded.  b\  extracting 
yeast  with  chloroform-water  at  0C  ('..  in  preparing  i  \tiacts 
free  from  yeast-gum  and  yet  capable  of  exerting  a  strong 
inverting  action  on  sucrose.  The  author  has  now  found 
that  on  adding  yeast -gum  to  solutions  of  invertase  free 
or  nearly  free  from  the  same,  the  inverting  power  was 
distinctly  increased,  although  only  to  a  small  extent. 
On  keeping  invertase  solutions  i yeast  extracts)  the  activity 
ed  considerably  (about  70  per  cent.)  in  the  first 
24  hours  and  then  decreased  very  slowly:  the  growth 
of  bacteria  had  no  effect  on  the  activity.  Solutions  kept 
for  several  months  and  which  had  become  quite  putrid,  still 
exhibited  considerable  activity.  Slightly  more  invert 
sugar  was  produced  in  10  per  cent,  than  ill  6  per  <  out. 
sucrose  solutions  by  the  action  of  invertase  ;  the  quantity 
of  invert  sugar  also  increased  with  the  concentration  of 
invertase  but  not  proportionally. —  A.  S. 

Enzymes;   Rendering  inaction   and  the  production  oj 

einli-enzymes  in  the  jrresence  oj  collodion  anil  other  mem- 
branes. A.  E.  Porter.  Biochem.  Zeite.,  1910,  25, 
301—304. 

As  the  result  of  an  examination  of  the  enzymes,  pepsin, 
trypsin,  rennets  steapsto,  ptvalin.  rmulsin  anil  takadrostase, 
it  was  found  that  all  of  them,  with  the  exception  of  the 
last-named,  become  inactive  in  contact  with  ,e  collodion 
membrane.  Except  in  the  case  of  ptyalin,  an  anti- 
enzymic    power    is    developed,    which    is    specific,    being 


limited  to  preventing  the  action  of  the  enzyme  from 
which  it  was  produced.  Stomach  extracts  rendered 
inactive  in  this  way.  however,  prevent  the  action  of 
pepsin,  trypsin  and  rennet.  Water  does  not  extract 
from  the  collodion  membrane  any  substance  having  this 
property,  which  is  also  shown,  though  in  le-s  degree,  bj 
gelatin,  reed,  and  white  of  egg  membranes.  The  formation 
of  anti-enzyme  is  less,  the  purer  the  enzyme  taken. 

— R.  V.  Be 

Fermentation  ;    Studies  in 11  J.    Sale  oj  diffusion  in 

fermentation  hi/  i/east  alls.      A.  Slator  and  H.  J.  S 
Chcm.  Soc.  Trans..    1910.   97.   922—927.    (See  this  .1.. 
1900.  227;   1908,  241.) 

Under  ordinary  conditions  of  fermentation,  the  yeast 
cells  are  sufficiently  supplied  with  sugar  by  diffusion  : 
the  authors  have  examined  the  limiting  conditions  undo 
which  the  apparent  velocity  of  the  reaction  would  be 
influenced  by  convection  currents  produced  by  evolution 
of  gas  or  by  external  means.  If  a  spherical  yea 
of  radius  R.  is  placed  at  the  centre  of  a  spherical  vessel  f 
infinite  radius,  on  the  boundary  of  which  a  concentration. 
C,  of  sugar  is  maintained,  and  the  cell  removes  a  quantity 
of  sugar.  F.  by  chemical  action  per  unit  time,  the  maximum 
conceivable  difference  of  concentration  between  the 
surface  of  the  yeast  cell  and  other  parts  of  the  liquid  that 
might  arise  if  no  stirring  took  place,  is  given  bv  the  equation 

V 
C — Cj=/    ,p-  C,  being  the  concentration  of  sugar  at  tin- 
surface  of  the  yeast  cell,  and  <c  the    diffusion-cod 
of    the    sugar.      If    C0=concentration    of    sugar    at    tin 

F 
centre  of   the  yeast  cell,  C, — C„=5 — 5-  gives  the   maxi- 

0    8-k-K    c 

mum  difference  of  concentration  in  the  yeast   cell,   and. 

with   maximum   stirring  of    the  liquid,   it  also  gives  the 

maximum  difference  of  concentration  arising  throughout  the 

3F 

system.      Addition  of  these  equations  gives  C — C0=a~   ,. 

which  gives  the  maximum  difference  of  concentration  in 
the  system  with  minimum  stirring,  i.e.,  value  three 
times  as  L'reat  as  that  with  maximum  stirring.  Hie 
value  of  F  for  brewery  yeast,  determined  with  the  ap- 
paratus previously  described  (this  J.,  1900,  227  ;  1908. 
053),  was  found  to  be  about  3x  10— li  grm.  /sec.  at  30  (  , 
dextrose  being  used  in  the  determination.  From  this. 
it  is  found  that  the  maximum  difference  of  concentration 
brought  about  in  the  system  with  stationary,  uniformly 
distributed  cells,  is  about  1-3  mgrms.  per  litre,  two-thirds 
of  which  difference  can  be  removed  by  stirring.  Hence, 
diffusion  supplies  the  cell  efficiently  with  sugar  unless 
the  concentration  falls  below  1-3  mgrms.  per  litre  ;  with 
maximum  stirring,  one-third  of  this  concentration  will 
suffice.  With  a  5  per  cent,  solution  of  sugar,  the  activity  ol 
a  yeast  c -ill  which  could  just  entirely  ferment  all  the  sugar 
diffusing  into  it  would  have  to  be,  with  maximum  stirring, 
120,000  times  as  great  as  that  of  brewery  yeast,  and  with 
minimum  stirring.  40,000  times  as  great  as  that  of  brewer] 
yeast.  The  greater  the  yeast  cell,  the  more  slowly  is  it 
supplied  by  diffusion  with  sugar ;  it  is  calculated,  that 
with  maximum  stirring  of  the  solution,  yeast  cells  of 
radius  1-4  mm.  (the  material  of  the  cell  having  the  same 
activity  as  that  of  brewery  yeast)  would  just  fi 
all  the  sugar  diffusing  into  them  from  a  5  per  cent,  solution 
of  dextrose  ;  with  minimum  stirring,  the  radius  would  bi 
0-8  mm.— L.  E. 

Furfural  in  alcoholic  fermentation  ;  Disappearance  of 

C.    J.     Lintner.     Chem.-Zeit.,     1910,    84    552. 

The  conditions  under  which  furfural  may  be  formed  it 
brewery  mashes  have  been  studied  by  Windisch  (thit 
J.,  1898,  593).  who  found  that  the  decoction  process  i» 
more  favourable  to  the  production  of  furfural  than  tin 
infusion  process,  and  that  although  the  aldehyde  is  volatile 
with  steam,  it  was  not  expelled  in  the  boiling  process 
in  fact  further  quantities  were  sometimes  pro 
Furfural,  though  present  in  worts,  is  never  detected  li 
beers,  but  disappears  during  fermentation  ;  beers fermente* 
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ii.nti  worts  abnormally    rich   in  furfural  tend   to  acquire 
afl  unpleasant  "  bread)  "odour.     Hitherto  no  explanation 
itiiui    uih (•  i  l - ■  •  r i .     l.\     furfural    dui  in 

■  i .it ion   whs  forthcoming,   lull    1  In*  author   has   now 

I    tli.it    tlw    | In-  i  .    .-I     tlir    ml  i.ni    of    aqi is 

.iilpluuvttcd     1 1 v  <  i  > . .  - i     furfural     possess     the     same 

minor.       even       when       extremely       dibit.  I1 

-ulpliiucitc.l   hydrogen   gas   be    passed   through  a   20    per 

..•in.  aqueous  solution  of    furfural,  a  milky  emulsion  of 

furfural   is    produced,    which    coagulates   to   a    soft 

mass   on    the    addition   of   neid.      Polythiofurfural 

not   lik.  h    i"  be  the  cause  of    the  peculiar   odoui 

mentioned  ;   more  probably  this  odour  is  duo  to  sulphui 

-iti.ui     products,     .../..     lucrcuptans.      It     is     well 
many    varieties  of  yeast   under  certain  con- 
duce   appreciable    quantities    of    sulphuretted 
n   in   the  course  ul   alcoholic   fermentation,   and  it 
.  fen    probable  that   the  disappearance  of  the  furfural 
he  wort  during  fermentation  is  due  to  the  production 
phur  derivatives      J.  F.  B. 

Sugar  n/  grapes  ;    Com\  •  thi    -  I,.    RoOS  and 

I     Ungues.    Ann.    Falsific,   1910,  3.  202     204. 

nthors  find   that   fully   ripe  grapes  from   American 

contain,  in  the  great   majority  of  cases,  appreciably 

evulosc  ill. in  dextrose;    in  eleven  different   kinds 

pes   examined,    the    ratio   ol    hevulose    to   dextrose 

ratted  from   I  :  0-87  to  1  :  0-97,  mid  in  three  other  kinds 

101  to  1  :  1-05.     'in  the  other  hand,  grapes  from 

vims    generally    contained    more    dextrose    than 

lamuose,  the  latter  predominating  in  onlj  three  specimens 

fourteen   different    kinds   examined.      It    was   also 

laiiul  ill. u  during  the  ripening  period,  hevulose  is  formed 

tpidly    than   is  dextrose.      (See   als,,   ihis  J.,    1909, 

-       VV.  I'.  S. 

Autrkudr.*  in  alcohol  :    Determination  of .     Preparation 

hmdard     aldchi/di      solution.     L.      Ronnet.     Ann. 
Wfic,   1910.  3.  -J";,     Jin,. 

preparation  ol  a   standard  aldehyde   solution   for 
Mt    in    the    colorimetric    determination    of    aldehydes, 

-    has    re. miended    that    ammonia-aldehyde    l» 

I      mid      he      purities      the      compound       before 

Mt    bj     washing    ii    with    ether    and     then    drying     in 

nmo  hit  sulphuric   acid.     The  author   points  out    that 

itment  of  the  iiinmoni  i  -aldehyde  causes  changes  in 

aposition  of  the  compound  which  vitiate  its  employ - 

(ncparat  ion  of  standard  aldehyde  solutions. 

mbjocted   to   reduced  pressure  over  sulphuric  acid, 

]■  -ammonia,  which  may  he  regarded  as  the  hydrate 

hylidenetriamine.  lose-  ,.n,    molecule  of  water  and 

liivliilcni  inline  ;    the  latter  then  polymerises  with 

'cation  of  a   triple   molecule.      At    the  end   oi    t .  > i ■  i 

iation     is      practically     complete.     The 

amonia-aldehyde    compound    may.    however,     be    dried 

ulphurie   acid    without    undergoing   change   if   the 

lie    not    reduced,    and    the    author    recommi  ml 

that  the  compound,  after  being  washed  with  ether,  be  dried 

0J  placing  it  over  sulphuric  acid  in  a  desiccator  for  about 

M  hours     Standard  aldehyde  solution  may  also  be  prepared 

'    in  pure  aeetaldehyde  which  is  obtained  by  distilling  a 

mixture  of  paraldehyde  and  concentrated  sulphuric  acid  ; 

■  'aldehyde  should   be  distilled  immediately    before 
required  for  use.  and  it  is  only    necessary  I"  prepare 

ubic  centimetre-  of  the  substance  at  a  time. — \Y.  P.  S. 

Patents. 

Production  of  .     H.    Braasch,   Neumunster, 

uiy.     Eng.  Pats.  27,300,  Nov.  24,  1909,  and  29,114. 

IV.    13."  1909.     L'nder  Int.  Conv.,  Nov.  24.  and  Dec.  21, 

Additions   to    Eng.    Pat.    10,458,    Maj    3,    1909 

(see  Fr.  Pat.  404,183  of  1909  ;    this  J.,  1910,  104). 

Tut.  process  previously  described  is  modified  in  that 

•    temperature,    previously    used    throughout    the 

Rfnentation,   is  only   used    whilst    the   increase   of   yeast 

i   stage   which    last-    111 — 19   hours.     Durinc   the 

subsequent  stage,  i.e.,  the  stage  of  maturation  of  the 


i  he  i,  i a pci a i  no   ied  to  the  fermentation  temperature 

.a  28  '    3li"  C,  hitherto  u  ual  in  the  known  af ration  pr-  ■ 
mil  kepi  ai  this  pomt  until  the  maturation  of  the  yeast  >» 
ipleto,     The  whole  process  is  thus  shortened  by  7  to  Mi 

I s    without    diminution   oi    the   yield      i'-'i    claim    is 

.  ha  the  use  of  >  pitching  yeast  consisting  chiefly 
of  budding  ossoi  iations  ol  2  i  cells.  The  wort  used  lit 
[rowing  the  pitching  yeasl  may  then  be  fermented 
until  its  sp.  gr.  is  hui  about  1-2  Balling,  or  if  necea 
only  until  its  sp.  gr.  is  1-7  oi  -ii  Balling.  Under certarn 
conditions,  it  may   !»■  desirable  to  u  oontaining 

budding  associations  of  say    .".      s  ,,11,       I,.  E. 

Waiting    apparatus.     i '.    J.     Erdmann,    St.     Louis,     Mo, 
U.S.   Pat.  967,664,  Maj    10,   1910. 

Tut:  apparatus  includes  g   box   with  longitudinal  guide- 

sluts  in  the  side   walls,  and  a  main  agitator-shaft   extending 

transversely  ol  the  box  and  working  in  the  g  ide 
\  driving  spur-wheel  ana  side  plates  ate  mounted  on 
the  main  agitator-shaft.  Auxiliary  agitator-shafts  are 
journaled  in  the  side  plates,  and  are  fitted  with  spur- 
wheels  which  engage  with  the  driving  spur- wheel  Pinions, 
fixed  to  the  main  agitatm  -shaft,  engage  with  rack  bars 
Which    BON   sci  nod    In    lie    side    walls   over    the   guidc-sl.  it  -. 

A  bevel  gear-wheel   is   fixed  to  the   main  agitator-shaft. 

I  he  apparatus  also  includes  a  drive  shafl .  bracket  bearing 
arms,  each  having  a  trip  arm  provided  with  an  opening, 
and  a  carnage  loosely  fitted  to  the  drive  shaft.  Bevel 
pinions,  "  spline!  "  to  the  drive  shaft,  engage  alternately 
with  the  bevel  gear  wheel.  A  shifter  rod  having  end 
collars,  is  mounted  08  the  carriage  ;  depending  arms, 
sliding  on  the  shifter  rod,  engage  the  bevel  pinions,  Springs 
surround  the  Bhifboi  rod  between  the  sliding  arms  and  the 
.ml  collars;  "dogs  "  are  pivoted  to  the  carriage,  each  having 
i  shoulder  adapted  to  engage  a  ih-|M-niling  arm.  and  an 
inclined  face  adapted  to  ride  on  a  trip  arm.  -L,  E. 

Amyloid  \fnr  conversion  into  alcohol];  Process  for  th' 
manufdttun  oj  — .  M.  Mendelsohn  and  B.  l-'rankl. 
Ger.  Pat.  220,634,  Sept.  9,  1908. 
Substances  rich  in  cellulose,  especially  wood  meal,  are 
ueaied  with  a  mixture  of  sulphuric  acid  and  sodium 
sulphate,  or  with  sodium  hisulphatc,  and  the  amyloid  is 
subsequently  precipitated  by  dilution  with  water,  and 
separated  from  the  liquid.  It  is  staled  that  by  this 
method,  little  or  no  dextrin  is  formed,  and  that  the  resulting 
amyloid  when  saccharified  and  fermented,  yields  a  spirit 
nearly  free  from  fusel  oil     A.  S. 

Yeast;  Process  for  producing  dry  -  from  m,rt.  H. 
Braasch.  First  Addition,  dated  Nov.  24.  1909.  and 
Second  Addition,  dated  Dec  6,  1909,  to  Fr.  Pat. 
104,183,   April  30,   1909. 

Seb  Eng.    Pate.    27,360  and  29.111  of  1909;    preceding. 

T.  F.  B. 


XIXa. -FOODS. 

"  Harms"  an  important  native  foodstuff  of  German   South 
West  Africa.     ( '.   Grimme.     Tropenpflanzer,    1910,    14. 
297—302. 
"  Xakras  "  food  is  obtained  from  the  fruit  of  Acanthi 
horridd,    a    member    of    ih  ••    family.     The 

fruits  weigh  up  to    1-5  kilos,   each,  and  the  inner  pulpy 
portion  is  divided  into  lo  segments,  like  an  orange.      I  he 
pulpy  portion  is  cooked,  separated  from  the  seeds  and  dried 
ikes;     thus    prepared    the   food    contains: — water. 
13-51;     ash.    13-70;     proteins,    9-65;     fat,    B-7B;     non- 
nous  extractives.   14-91  (including  reducing  sugare, 
and   crude    fibre,    9-48    per   cent     The   cooked 
parated  from  the  pulj  >s  f°°d  after 

being  decorticate  I  and  ground  flour;   thi  se  cooked 

seeds  contain  : —  • :    protein,  32  :i2  ; 

oil,  46-3Q,;    Mn-nitrogenous  extractives,  B-00;   and  crude 
fibre,  3-54  per  cent.      The  oil  extracted  from  the  cooked 


"> 


Cl.    XIX a.— FOODS. 


[June  30,  1910. 


seeds  has  the  following  physical  and  chemical  chara<  tera:  - 
solidifying  point,  14°  to  IT  ('.  ;  refractive  index, 
1-4638;  saponification  value.  181-4;  acid  value,  10; 
iodine  value.  1 16  6.  The  ram  seeds,  which  consist  of  about 
40  pet  ..-lit  of  shell  and  80  per  cent,  of  kernel,  yield  an  oil 
almost  identical  ii)  character  with  that  obtained  from  uie 
cooked  sect  Is. — \\  .  P.  S. 


Casein  ;   h'uli  of  tdution  of in  solutions  oj  flu  In/Jrox- 

of  alkalis  and  of  alkaline-earths.    T.  B.  Robertaon. 
l    of  Phys,  Chom.,  1910,  14,  377—392. 

\\  utN  .as.  in  is  shaken,  or  stirred  uj),  in  u  solution  of  B 
hydroxide  an  alkali  or  of  an  alkaline-earth,  it  dissolves 
rapidlr  at  first,  but  later,  and  especially  after  the  solution  I 
has  become  acid  in  reaction  towards  litmus,  with  <  xtnme 
slowness.  Experiments  were  therefore  carried  out  with 
the  view  of  ascertaining  the  time-relations  of  this  pheno- 
menon and  their  dependence  upon  the  mass  of  casein  or 
of  hydroxide  present  in  the  mixture.  The  results  of  these 
experiments  show  that  the  amount  of  casein  dissolved  is 
related  to  the  time  which  has  elapsed  since  the  casein 
was  introduced  into  the  solution  according  to  the  equation, 
x=Kt  ,  where  x  is  the  number  of  grms.  of  casein  dissolved, 
(  is  the  time,  and  K.  and  m  are  constants  which  depend 
upon  the  concentration  and  kind  of  hydroxide  solution 
employed,  and  upon  the  total  mass  of  casein  in  the  mixture. 
The  rapidity  of  the  solution  is,  within  the  limits  of  the 
accuracy  of  the  determinations,  unaffected  by  tempera- 
ture, for  temperatures  varying  from  the  ordinary  tempera- 
ture up  to  30°  C.  Solutions  of  the  hydroxides  of  potas- 
sium, sodium,  lithium,  and  ammonium,  of  equal  concen- 
tration, dissolve  casein  at  approximately  the  same  rate. 
Solutions  of  the  hydroxides  of  the  alkaln.e-earths  dissolve 
casein  much  more  slowly ;  strontium  h  droxide 
dissolves  it  most  r  pidlv,  calcium  hydroxide  more 
slo.ilv-,  and  barium  hydroxide  more  slowly  still. 
The  amount  of  casein  dissolved  by  a  solution 
of  potassium  hydroxide  in  a  given  period  of  time  is  directly 
proportional  to  the  concentration  of  the  potassium 
hydroxide.  Further,  the  rapidity  with  which  casein  is 
dissolved  by  a  given  solution  of  a  hydroxide  of  an  alkali 
increases  with  the  mass  of  the  casein  present  in  the 
mixture.  At  first  the  increase  in  the  velocity  of  the 
solution  with  increasing  mass  of  casein  is  rather  large, 
but  as  the  mass  of  casein  is  still  further  increased,  the 
-  -.  in  the  rapidity  of  solution  is  less.  It  is  suggested 
that  the  factor  which  determines  the  rate  of  solution  of 
casein  in  solutions  of  the  hydroxides  of  the  alkalis  and  of  the 
alkaline-earths  may  be  the  velocity  with  which  the 
particles  of  casein  are  penetrated  and  wetted  by  the 
solvent.— W.  P.  S. 


Ergot  in  fltmr ;  Quantitation  determination  "I  -  — •  B. 
Bernhart.  Z.  Riech-  nnd  Gesehmackst.,  1910,2,  122— 
123. 

The  a  mount  of  ergot  in  flour  can  be  determined  as  follows 
Two  hnndn  d  guns,  of  flour  are  boiled  with  dilute  hydro- 
chloric acid  (not  less  than  2  per  cent.)  till  all  the  starch  is 
converted  into  sugar.  The  solid  matter  is  filtered  off 
through  silk,  and  washed.  The  filter  whilst  still  moist 
is  dipped,  first  into  dilute,  then  into  98  per  cent,  alcohol. 
The  residue  is  extracted  with  acetone  and  carbon  tetra- 
chloride to  remove  the  fat.  It  is  then  shaken  with  strong, 
freshly  prepared  ammoniacal  copper  oxide  for  half  an 
hour,  diluted  with  ten  times  its  volume  of  water  and  the 
insoluble  emitter  filtered  off  through  silk,  and  washed  with 
dilute  hydrochloric  acid.  Tic  substance  so  obtained  is 
boiled  fr'ii  an  hour  with  3  per  cent,  potassium  hydroxide 
solution,  and  dissolved  in  concentrated  hydrochloric  acid. 
\:i.  i  12  hours,  the  liquid  is  rapidly  filtered  through 
asbestos,  and  poured  into  SO  times  its  volumi  I  i  <,,M 
watt  r.  The  precipitate  is  collected,  washed,  dried,  and 
weighed.  The  substance  bo  obtained  is  chitin,  which  is 
pi«  -c  ,,t  to  the  extent  of  2-305  per  cent,  in  ergot.— F.  Shdn. 

Dairy  vastes  disposal.     See  XIXb. 


Patents. 

Chocolate:     Emulsified and  method  of  preparing  the 

same.  S.  T.  Achor,  Konnett  Square,  Pa..  U.S.A.  Eng. 
Bat.  10.777.  May  6,  1909. 
The  chocolate  is  prepared  by  heating  50  lb.  of  commercial 
.in  i  i  ..nil. lining  its  natural  quantity  of  fat)  to  a  tempera- 
ture cl  100  130°  F.,  and  adding  75  lb.  of  granulated 
sugar  to  th.'  molten  mass.  After  thorough  mixing,  501b. 
of  unsweetened  condensed  milk  are  added  and  the  whole 
is  stirred  while  the  temperature  is  raised  to  212°  F.  When 
sufficient  water  has  evaporated  off  to  reduce  the  mass  to  a 
viscous  condition,  the  source  of  heat  is  removed,  but  I  lie 
Stirring  is  continued  until  the  mass  assumes  a  creamy 
consistence.  The  mixture  is  then  poured  into  mould* 
so  as  to  produce  slabs  about  1  in.  in  thickness. — W.  P.  S. 

Cocoa    powder;     Process    for    the    manufacture    of . 

F.   E.  F.  Neumann,  YVandsbek,  Germany.     Eng.   Pat. 

481,  Jan.  7,  1910.  Under  Int.  Conv.,  Jan.  12,  1909. 
Boasted  and  decorticated  cocoa  beans  are  ground  to  the 
fineness  of  coarse  meal  which  is  then  subjected  to  a  pre- 
liminary pressing  in  order  to  remove  a  portion  of  the 
cocoa  fat.  The  pressed  mass  is  next  ground  to  a  fine 
powder  and  again  pressed.  The  coarse  meal  obtained  by 
the  first  grinding  may  be  treated  with  alkalis  or  solutions 
of  the  same,  before  being  pressed. — W.  P.  S. 

Chocolate   and   cocoa;    Process   of  manufacturing   readily 

soluble lor    use    in    the    preparation    of    In  i 

H.   Langen.     Fr.   Pat.  409,692,  Nov.  4,  1909. 

Powdered  cocoa,  from  which  a  portion  of  the  fat  has  been 
removed,  is  added  to  a  boiling  solution  of  sugar  contained 
in  a  closed  vessel  which  is  provided  with  a  stirring  device. 
The  mixture  is  stirred  until  cold,  the  moisture  escaping 
in  the  form  of  vapour  being  conducted  to  a  condenser. 
The  mass  of  chocolate  thus  obtained  may  be  mixed  will 
a  suitable  proportion  of  milk  powder  and  then  pressed  ir 
moulds. — W.  P.  S. 

Flour  ;    Process  for  improving .     F.  Tildesley,  A.  B 

Bitchie,  and  E.  J.  Watkins,  London.  Eng.  Pat.  14,931 
June  26,  1909. 
The  flour  is  treated  with  a  halogen  compound  o 
phosphorus,  such  as  phosphorus  trichloride,  phosphora 
pentachloride,  etc.,  or  a  mixture  of  the  same  with  sulphu 
trioxide.  nitric  acid,  nitrous  acid,  iodic  or  other  halogei 
acid,  formic,  acetic,  propionic,  or  benzoic  acids,  alcohol 
aldehydes,  or  ketones.  The.  reagent  is  supplied  to  the  flou 
in  a  gaseous  state,  and  ior  this  purpose  an  inert  gas,  such  a 
air,  nitrogen,  or  carbon  dioxide,  is  bubbled  through,  0 
passed  over  the  surface  of,  the  mixed  reagents  and  is  the 
conducted  to  a  chamber  where  the  flour  to  be  treated  is  keq 
in  a  state  of  agitation.  In  the  case  where  powdered  phot 
phorus  compounds,  such  as  phosphorus  pentachloride.  at 
employed,  the  inert  gas  is  first  passed  through  absorbeii 
material  saturated  with  water  and  the  moistened  gas 
then  passed  over  the  surface  of  the  pentachloride.  Tl 
inert  gas,  now  charged  with  the  vapours  of  hydrochlor 
acid  and  phosphorus  oxychloride  resulting  from  tl 
decomposition  of  the  pentachloride,  is  conducted  to  tl 
chamber  containing  the  flour. — W.  P.  S. 

fulfil    bums  mid  tin    hke;    Milhod  of  destroying    ' 

constituents    of .     H.    Evcrs,    Zurich.    Switzerlan 

Eng.    Pat.   20,215,   Sept.   3,   1909.     Under   Int.   (on 
Sept.  s.  1908. 

The  coffe  e  berries  are  placed  in  an  autoclave  from  WW 
the  air  is  then  exhausted.  Heat  is  now  applied  external 
to  the  autoclave  and  when  the  temperature  has  risen 
60° — 70°  C,  superheated  steam  is  admitted  so  as  to  pi 
duce  a  pressure  of  from  5  to  6  atmospheres  in  the  ves» 
the  temperature  being  thus  increased  to  160°  C.  T 
steam  is  the  n  e  xhaustcd  quickly  from  the  autoclave  si 
this  exhaustion  is  repeated  ut  intervals,  the  temperati 
meanwhile  being  maintained  at  100°  C.  Coffee  berr 
thus  treated  retain  their  aromatic  constituents  but  I 
rendered  non- poisonous. — W.  P.  S. 


Ill  ,   No.  12.] 
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Itt  brrricn  i;      from  cafftim  ,    Process  of  obtaining . 

1     M.  in      I  i    l'ii    109,700,  Nov.  1 1.  I; 

I  \i"iMM'  ...ii..     I. .in.-,  arc    placed    in   a  closed    ri 
i  with  a  stirring  device  and,  aftci   Iho  additii 
a   solution    containing    calcium    hydroxide    and    Bodiuni 
■arbonatc,  the  wl>ol<   is  heated  to  n  temperature  oi  about 
•jiki   i    i.  >i  I  ln-iii      The  berries  arc  then  dried  and  partial!) 

i.d  at  a  temperature  ol  160  C,  aftei  which  operation 
ilv.s  arc  again  hcatt  d  with  the  alkali  aolut ion  an  described 
above.  The  beirics  are  now  washed  and  dried.  To 
n-ia>.\.    ilie  caffeini  possibli    from   th<    berries, 

latter,  befon  tin  final  washing,  may  be  treated  with 
•  t In  i      About   12  kilos,  of  calcium  hydroxide  and   1   Kiln. 

odium  carbonate  may  be  used  foi  everj    100  kilos.  .' 
i  \\     P.  S. 

\  ss    for   manufacturing    bahr's in 

wort*.     E.   A.   Barbet.     Fr    Pat.  409,040,   Feb.  6, 

Ilia  ..i  rye  is  submitted  to  n  steeping  process  cl  less 
duration  than  that  en  ployed  in  malting,  and  is  then  heaped 
in  a  couch  "I  Buffii  ient  thickness  in  insure  a  rise  of  tempera- 
ture, and  iln  modification  of  tin-  main  by  the  action  of  the 
thus  Boftencd,  is  then  bruised,  in 
Mich  process,  the  husks  an-  not  much  broken,  since  they 
have  been  rendered  elastic  by  moisture.  The  materia]  is 
then  saccharified,  il"    mash,  in  lie  case  of  maize,  being 

heated  in  boiling  under  slight  pressure.  The  whole 
mash  is  then  fermented  al  a  temperature  nf  50° — 54°  0. 
with  «  lactic  ferment  prepared  in  tin-  pure  culture 
iratus  described  in  Pi.  Pat.  290,988  oi  1899;  a  lactic 
acid-content  of  -  gnus,  per  litre,  oi  more,  may  thus  be 
obtained.  Prior  to  clarification,  it  is  advisable  to  heal  thi 
acidified  wort  in  about  67'  C.  with  steam  by  means  of  a 
•ili-iit  injector.  Vinasse,  previously  heated  under  pressun 
and  freed  from  coagulated  matter  by  decantation,  i- 
amployed  in  tin-  clarification.  Tin-  dear  liquor  from  the 
clarifying  back  is  sterilised  by  boiling  in  a  heater  from 
whi-h  it  ]msses  to  a  vi  ssel  wherein  the  matte]  coagulated 
the  heating  is  allowed   to  settle;    the  clear  liquor  is 

nie.l  ntT.  cooled,  ami  fermented  by  the  a   ration  pro- 
cess with  a    pure   yeast    culture  from  the  apparatus  ib  s 

i  in  Fi.  Pat.  290.9S8  of  1899.—  L.  E. 

AUnmtary    products    [meals,    fruits,    etc.];     Process    and 
apparatus     for     preserving-  The     Electric      Meal 

Curing  Co.  Fr.  Pat.  40ii,255,  Oct.  26,  1909. 
Tut'  articles  to  be  preserved  are  placed  in  a  brine-bath 
and  submitted  to  the  action  of  an  alternating  electric 
svrrent,  a  magnetic  field  being  at  the  same  time  product  i 
in  the  hath.  p..r  the  latter  purpose,  electro-magnets 
■applied  with  a  continuous  current  of  electricity  arc  fitted 
at  opposite  sides  of  the  hath.  I  Si  e  :il-n  Kne.  Pal.  -J:',.Is:t 
of  l!Krs;  this  .1..   1909,  670.)-    \Y.  P.  S 


Meat  ponder  ;    Process  of  extracting 
'  :-hirm 
1909 


from  thi   '  areas*  s 
3.  <;.  Orotkass. 

I'nder    Int.    Ci  1 1 \   . 


o/  animal*,  fish,  etc.     H.   Schirm  and   J.   G.   Orotkass 

Fr     Pat.    409,675.    Julv 

July  7.  1908. 

is  placed  in  a  closed  vessi  I  which  is  provided 
with  ■  steam  jacket,  and  is  then-  subjected  to  the  action 
"f  benzene  vapour.  The  benzene  is  obtained  from  a 
ii  situated  above  the  heating  vessel  and  passes 
through  a  vaporiser  before  entering  the  vessel.  The  excess 
of  benzene  vapour  and  steam  escape  at  the  top  of  the  vessel 
and  are  conducted  to  a  condenser  and  separator,  the 
benzene  thus  recovered  being  returned  to  the  reservoir. 
The  benzene  vapour  removes  the  fat  from  the  carcase  and 
this  fat  is  drawn  off  from  the  bottom  of  the  vessel  ;  tin- 
fat  contains  a  small  quantity  of  benzene  which  may  also 
be  recovered.  A  stirrer  is  fitted  in  the  vessel  and  the 
action  of  the  benzene  vapour  may  In-  increased  by  raising 
th'  pressure  in  the  vessel,  mean--  being  provided  for  this 
ls  the  fat  is  removed,  the  stirrer  gradually 
"li-uiteerates  the  flesh,  and  at  the  end  of  the  operation  a 
dry.  fat-free  meat   powder  is  obtained. — W.  P.  S. 

Flour,    and    process    of    making    flour,     C.    flerendeen, 
Chicago.      U.S.     Pats.   958.494,  958,495,  and   !' 
17,  1910. 
Ski  Eng.  Pat.  1444  of  1909  ;  this  J.,  1910/293 T.       B. 


XIXb.— WATER  PURIFICATION  ;  SANITATION. 

poaal     Quarterly      Bull.,     Ohio    State 
Board  ol  Health  ;    through  Surveyor,  1010,  37.  281. 

I    \  i  BTIOAi  ioks  made  I  \   th   I  ihii    Stab    Bi  ard  of  Pul  Ii 
I  !■  alth,     in     co-opi  ration     « ith      tin      l  .6     i ,. 
Survey,  showed  that  wastei   from  skimming  Btatioi 

from  butter  and  cream  factoi [uiri     pecial  tr< 

i  ,li  .  hargi  d  into  small  Btrearj  i  |  <  llu 

In  n.      The      wl     I.      Is     i  I     tWO     kinds,     tl |.,iatl\eh 

I  lire  cooling  water,  and   the  milky  and    putri    cent 
front  the  washing  operations.     In  n  creamery,  the  total 
\  i  lume  of  waste  wab  ri    1-8  galli   pi  r  1 II    of  butter  a 
or  1  gall,  if  only  the  churn  and  floor  wa  hinj    an  con  idered. 
When  the  volume  of  the  wastes  is  mm.   than  i  m  -thii tilth 
.1  the  mini m n m  Bow  '  i  the  -in  am  into  which  it  is  to  tx 

disi  hargi  d,  sedimental in  ufl  -  ii  nt    and  ■  .\]  ■  i  in 

wen  made  on  Band-filtration  oi  the  tank-effluent.  Thi 
rate  of  filtration  was  35.6C0  to  54.6C0  galls,  pel  ...  n  per 
-4  hours.     A  scum  soon  formed  on  the  liquid  ed 

toatbioltm   soi  18  inches.     A  partial  purification  only  was 
i  Heetcd.     Iii  fun  hi  i  experiments,  in  ordei  to  di   troj  fret 
lactic    acid,    which    prevents    certain    bacterial    acl 
soda  ash  was  addi  d  to  the  wast*  s.     'I  he  purificatii  d  va 
more  complete,   but   was  still  insufficient   t'    givi    a     i 
eftluent.— A.  T.  L. 

Bacteria  ;    Death  rate  vf  -  -  ncen 

trillion.*    vii,l    nt    different  temperatures.     T.     Paul     I 

Pirstcin    and    A.    ReuBB.  Biochem.    Zeits..     1911      25 
367^400, 

8taj  hylococcus  pyogenes  avrevs  was  employed  in  the  invest) 
gation,  and  the  bacteria  Merc  manipulated  with  the  aid  if 
shut  ly  the  method  of  Kronig  and  Paul,  which  was  found 
to  be  very  suitable.     It  was  found  that  the  rate  of  disin 
feetion  of  dry  bacteria  in  mixturi  -  .  i  oxygen  and  nitn  Zl  i 

proceeds  according  to  the  formula  of  "a  monomolecular 
reaction,  the  actin  mass  of  the  disinfecting  gases  I  eing 
i  nnstant  throughout  the  experiment.  With  tin-  aid  of  that 
formula  a  constant  of  the  velocity  oi  disinfection  canlbe 
calculated  for  each  temperature  and  concentration  of  gas, 
anil  this  forms  a  convenient  measure  of  the  disinfecting 
power.  The  constants  are  approximately  proportional  to 
the  square  root  of  the  concentration  of  the  oxygen.  The 
velocity  is  doubled  or  trebled  for  a  rise  in  temperature  of 
10°.  The  temperature  coefficient  is  not.  however, 
constant,  but  between  18°  and 37°  ('.  continuou.-K  decreases; 
this  may  be  connected  with  the  phenomenon  of  adsorption. 

— R.  V.  S. 

Patents. 

Water;  Process fot  softening .     J.  D.  Riedel,  Akt.-Gi 

Fr.   Pat.    109,006,   Nov.    13,    1909.     Under   Int.   Com 
Jan.  18  and  Mar.  26,  1900. 
Thf.  water  is  treated  with  barium,  calcium  01    magnesium 
hydroxide  and  sodium  hydroxide  or  carbonate,  according 
to  the  nature  of  the  "  hardni    -."  and  is  then  lilt,  red  through 
a  layer  of  a  natural  oi  artificial  zeolite.—  W.  P.  S. 

Filtration   [ol   water];     Procet     and   apparatus  for  . 

0.  E.  Schie.lt.  Fr.  Pat  400,269,  Oct.  27, 
DtTMNO  filtration,  the  water  is  kept  in  a  state  of  constant 
agitation  by  means  of  oonipn  —  d  air  or  othet  gas.  Means 
may  be  provided  for  directing  ultra-violet  rays  against 
the  water  while  it  is  being  filtered,  in  order  t.  destroy 
noxious  -i  in  The  filtering  elei  enb  are  self-contained 
and  may  be  replaced  at  anj  time  in  the  cist  ning 

the  water  1  eing  filtered.      1  hej  consist  of  vi  rtical  cylirj 
of    porous    artificial     stone    filled    with    compressed    sand. 
They  may   be  cleansed   separately  while  the  filter  is   in 
operation  by    i  air,  steam  and  water.-    I    W.  H. 

Liquids  [water,  etc.]  :   Apparatus  fvr  clarifying  and  purifying 
.     E.  Abrcsch.     Fr.  Pat.  400,626,  Nov.  23,  1909. 

The  liquid,  such  as  waste-water  or  the  like,  is  delivered 
into  a  chambei    when    the  heavier  impurities  settle    out 
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and  are  removed  through  an  opening  at  the  bottom    t  the 
i  hamber.     The  latter  contains  a  number  of  tubes 
with    baffle-plates  :     the   water    pnnmj   ti.Mii    thi 
upwards  through,  these  tubes  and  oily  matters  are  sepai 
and   oolleoted   tinder   the   baffle-plates,    the   latl 
provided  with  flanges  for  retaining    the    cot      Ozonised 
air  may  be  introduced  into  the  tabes  in  order  to  sterilise 
the   water  passing   through   them.     The  baffle-plates  are 
removable,  so  that  the  Sly   matters  may  be  discharged 
when  necessary,  and  means  are  also  provided  for  removing 
oil  which  Boats  on  the  surface  "l  the  liquid  in   the  n 
chamber.     The  ends  oi  the  tubes  may  be  closed  or  opened  by 
mean-    t  a  sliding  plate  fitted  across  the  chamber.     The 
water  rising  in  the  tubes  may  be  discharged  into  o  filter 
chamber    placed    below    the    above-mentioned    clarifying 
chamber.     The  Squid  enters  the  filter  chamber  through  a 
•rated  hollow  shaft.     This  shaft  carrioi  r  of 

superposed  horizontal  plat--  between  which  filtering 
material  is  packed,  the  whole  being  enclosed  by  perforated 
plates.  The  water,  after  passing  through  the  filtering 
material,   leaves  the  chamber   through   the   central 

— W.  P.S. 

Sewage  Judge  ;   Method  of  and  apparatus  for  treating  . 

\     H  indie  and   P.   H.   Whitaker.   Blackburn,  and  J.   J. 

Knewstubb.  Penrith.  Eng.  Pat.  19,483,  Aug.  25.  1909. 
The  apparatus  consists  of  a  number  of  tanks  divided 
into  compartments  by  means  of  perforated  vertical  parti- 
tions ;  several  perforated  vertical  pipes  are  arranged  in 
each  compartment,  the  lower  ends  of  these  pipes  resting 
upon  half-pipes  or  other  suitable  drainage  devices.  In 
each  compartment  is  placed  a  layer  of  straw,  stable  litter, 
or  the  like,  the  straw  being  drawn  up  the  side  of  the  tank 
and  around  the  perforated  pipes.  A  quantity  of  the  sewage 
sludge  is  delivered  into  the  different  compartments 
so  as  to  form  a  layer  about  six  inches  in  depth  ;  another 
layer  of  straw  is  placed  on  the  surface  of  the  sludge,  and 
a  further  quantity  of  the  latter  is  admitted,  the  surface 
of  this  also  being  "covered  with  straw,  and  so  on  until  the 
compartments  are  tilled.  The  tanks  are  not  rilled  at  one 
operation,  but  successive  layers  are  deposited  therein 
from  time  to  time.  The  liquid  portion  of  the  sludge  drains 
away  through  the  perforated  pipes  and  partition-,  and 
the  dry  sludge  may  be  removed  from  the  tanks  through 
doors  or  slides  which  are  provided  for  the  purpose. — \V.  P.  S. 

Air-      KateriaU    lor    purifying    .     E.    S.    Spencer, 

London.  Eng.  Pat.  10,261,  April  30.  I*  9. 
Tin:  air  to  be  purified  is  brought  into  intimate  contact  with 
a  viscous  fluid  consisting  of  a  solution  of  "glucose"  con- 
taining about  1  per  cent,  of  a  soluble  fluoride  or  a  smaller 
.quantity  of  sulphurous  acid.  In  certain  eases  the  "glu- 
cose" mav  be  mixed  with  0-05  per  cent,  of  potassium 
hvdroxvquinolinesulphonate.  Instead  of  "glucose."  a 
non-drvine  oil  such  as  lard  or  castor  oil.  may  be  used. 
•     '  — W.  P.S. 

using  fluid  for   u»   as  a  sheep-dip  or  for  dirinfectin, 

m  like  purpooes  ;    Mom/picture  of  a .     W.  G.  Little, 

East  Grinstead.  Sussex.  Eng.  Pat.  27,006,  Nov.  20, 
1909. 
Eleven  cwt.  of  castor  oil  and  11  cwt.  of  sodium  hydroxide 
solution  of  30°  Tw.  are  heated  together  at  a  temperature  of 
about  200°  F.,  until  the  oil  is  completely  saponified.  To 
the  mixture  are  now  added  9K56  lb.   of  er.    .  I  the 

whole  is  again   heated   until   a   clear  liquid  is  obtained. 
whereupon  BO  galls,  of  commercial  cresylic  acid  an   addi  i 
and  well  stixred  into  the  mixture.     The  resorting  pi 
is  a  transparent  liquid  containing  upwards  of  IS'  I 
of  creosote  and  forms  a  very  stable  emulsion  when  mixed 
rith  water.— W.  P.  S. 

Incinerating  plant  [refuse  destructor}.     E.   F.    Price,    Lan- 
caster   and  T.  F.  Bennett,   Philadelphia,  Pa..  A 
to   J.'  F.    Keller.    Lancaster.   Pa.     U.S.   Pat.    958)368, 
H  y  17,  1910. 
The   incinerating   plant  or  destructor   comprises  a    main 
inmace  chamber  with   a   smaller  initial   furnace  chamber 


in  communication  therewith  through  an  opening  in  the 
front  wall.  The  main  furnace  chamber  is  surmounted 
by  i  drying  i  hambei  for  the  crude  refuse,  and  is  separated 
from  the  latter  by  an  inclined  plate  having  channels  to 
eolle,  t  liquid.  The  liquid  runs  off  the  lower  end  of  the 
inelined  plate  on  to  projecting  bricks  in  the  back  wall  of 
the  main  furnace  chamber.  The  plate  can  be  withdraw!! 
to  admit  the  dried  refuse  into  the  furnace.  \  downtaka 
flue  leading  to  the  stack  is  arranged  at  the  bark  of  the 
main  furnace  chamber,  and  communicates  therewith  by 
a  series  of  openings.  The  flue  is  also  connected  to  the 
upper  part  of  the  drying  chamber. — A.  T.  L. 

with  disinfecting  and  sterilising  properties  ;  Process 

for  preparing  .     Farbenfabr.   vorm.   F.   Baver  und 

Co.     Ger.  Pat   222.292.  Dec.  17.  1908. 
Textile  fabrics  are  impregnated  with  mixtures  of  collodion 
and  substances  which  easily  generate  formaldehyde,  ■./ 
a  mixture  of  3   parts  of  barium   peroxide  and   1   part  of 
paraformaldehyde. — '('.  F.  B. 

Filtering  mat  and  eij  paratus  for .     0.  E. 

Scheidt.   St.    Petersburg.     Eng.    Pat.   24.811.   Oct.   28, 
1909. 

See  Fr.  Pat.  409,259  of  1909  ;  preceding.— T.  F.  B. 

Water  ;     Process    of    purifying    and    sterilising    .     A. 

Baudry,  Kief,  Russia.     U.S.  Pat.  958.S48.  May  24.  1910. 

See  Eng.  Pat.  21.668  of  1903  ;  this  J.,  1904,  725.— T.  P.  B. 

Waste     waters ;      Process    and    apparatus    for    separating 

suspended  matter  from  .     Ges.  f.  Abwasserklarung. 

Fr.  Pat.  409,948,  Dec.  4,  1909. 

See  Eng.  Pat.  20,179  of  1909  ;  this  J.,  1910,  448.— T.  F  B. 

Wash    water*  freed  from  ammonia  ;   Process  and  apparatus 

for   purifying   .     J.    Radcliffe   and    E.    Blackburn. 

Ft.  Pat.  410.051.  Dec.  6,  1909. 

See  Entr.  Pat.  16,924  of  1908  ;   this  J..  1910,  24.— T.  F.  B. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Quinine;     Action    of   chlorine   and   ammonia     on •: 

thalloquinine,  rvbroquinine,  erythroquinine,  leucoqu 
rusioquinint ,  and  mi  lanoquinine.  E.  Oomnnducci.  (/hem. 
Zentr.,  1910,  1,  1885. 
By  the  oxidation  of  quinine  salts  with  chlorine  or  other 
oxidising  agents,  with  subsequent  addition  of  ammonia. 
the  following  compounds  have  been  obtained,  according  to 
the   experimental   conditions  : — (a)   thalloquinine  (Andrei 

of  thi nvposition,  CI6H20O5N.,,  according  to  Bi 

(6)  erythroquinine  (Vogel)  ;  (<  i  rusioquinine,  C.,4H600,6N, 
(Brandes);  (<J)  melanoquiiiine,  0^,11, ,, I  )12\*3  (Brandes); 
and  (i  |,  a  «  hire  compound  I  Andre),  which  was  not  analysed. 
Bv  the  iction  of  chlorine  and  ammonia  on  quinine  at  the 
ordinary  temperature,  the  author  has  obtained  two  new 
compounds,  mbroquinim  and  leucoquinine  in  addition  to 
thalloquinine.  For  the  production  of  the  thalloquinine 
reaction,  the  quinine  derivative  must  contain  a  phenolic 
oxygen  atom  connected  to  a  naphthalene  or  quinolihfi 
nueleu-.  For  the  preparation  of  thalloquinine,  10  e.c. 
of  a  quinine  solution  are  treated  with  8-3  e.c.  of  chlorine- 
water,  and  aftei  agitating  for  about  18  seconds,  7*5  c.0. 
of  ammonia  solution  are  quickly  added.  The  greenish 
precipitate  after  being  dried  over  sulphuric  acid  in 
iielts  at  Fin  C.  ;  ii  is  slightly  soluble  in  chlorine- water, 
and  is  re-precipitated  with  a  somewhat  darker  colour 
by  rapid  addition  oi  ammonia,  whilst  by  adding  a  smaller 
quantity  of  ammonia,  drop  bj  d  precipitate  is  pro- 

duccd.     Rubroquinine,    m.  pt.    1  IS0 — 120°  C,  is  obtained 
as  a   violet -cr, loured    precipitate    by   adding     10    i 
chlorine  water  to  10  e.c.  of  a  quinine  solution,  shaking  for 
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1    minute,   then   adding   2-5   o.o.    ol    ammonia   Bolution, 

drop  by  ih»|i,   »ii'i   agitation,  mid   after  a   nil  colour  is 
produced,   adding   u   further   .'.   .  .<  .    of   ammonia       li    i 
ntablr  in  acids  and  cblorino-water,  and  is  re-preoipi 
from  iit  solution  in  the  latter  by  addition  ol  am 
'  niiiiiK -,  ni.pt.  138"  C,  is  prepared  in  n  similar  manner 

t<i  rubroquininc  from  a  neutral  quinine  sulphate  solution, 
■  thai    iln    ammonia   is  added   rapidly   five   minutes 

tiler  Hi.'  chlorine-Mater.      It  is  Boluhle  in  acids,  and  slightly 
•oliihlc   in   chlorine-water  ;     on    adding   ammonia    to    its 

nlvtion  in  the  l.m oloiircd  precipitate  is  pro- 

\  S 


Qnoscopim     (U-nar<Mine.) ;      Resolution    ol    .     (Prr- 

\ru  note.)     W.  H.  Perkin,  jun.,  and  R.  Robinson. 
Chem.  Soo.  Proo.,  1910,  80,  131—132. 
The  authors  have  succeeded  in  resolving  gnoscopine  by  the 
(notional  crystallisation  of  its  rf-bronioeamphorsulphonate 
from  ethyl  aoetote.     When  liberated  from  their  salts  by 
treatment  «  ith  alooholic  ammonia,  the  alknloids  exhibited 
thr  following  properties  in  chloroform  solution.     /-Narco- 
in  gnoscopine,  [o]n  —  —  199-8°  ;  d-narcotine  from 
pine,    —     -f     199-9"  :      /-narcotine     from     opium. 
199-9".      --V1I   these    specimens  melted  at  174 — 175° 
hmeorr.)      On  mixing  hot  alcoholic  solutions  of  d-  and 
toarcotine,  crystals  of  gnoscopine.    melting   at   230°  C, 
■pirated   at  once.      A   short   time   since  (this  J.,  1910, 
:>71i.    the   authors   described    a   synthesis    of  gnoscopine 
from    cotarnine    and   meconine,  and   as  Salway  (Chem. 
Jw.  Proo.,  1910.30.  9S)  has  lately  synthesised  the  former 
c.  the  synthesis  of  the  inactive  and  active  modifi- 
cations of  narcotine  is  now  complete. 

Popaivrine  and  cryplopinc.     A.  Pictet  and  G.  H.  Kramers. 
Ber.,  1910,  43,  1329—1335. 

Commercial  papaverine  gives  a  bluish  violet  coloration 
when  dissolved  in  cold  concentrated  sulphuric  acid. 
Carefully  purified  papaverine  and  the  synthetic  alkaloid 
dissolve  in  the  acid  without  coloration.  This  is  due  to 
the  presence  in  the  commercial  baae  of  about  4  per  cent. 
of  iryptopine.  When  commercial  papaverine  is  converted 
int  •  the  acid  oxalate,  and  crystallised  from  alcohol, 
cryptopine  can  be  isolated  from  the  mother-liquors. 
Pure  i  rvptopine,  02,H2,N05,  dissolves  in  80  parts  of 
boiling  95  per  cent,  alcohol,  and  in  455  parts  of  the  same 
alcohol  lit  15°  C.  It  crvstallises  in  short  transparent 
prisms,  which  melt  at  218°  C.  without  any  darkening. 
The  alcoholic  solution  has  only  a  feeble  alkaline  reaction  to 
litmus.  The  base  resists  'he  action  of  nascent  hydrogen, 
and  contains  two  methoxyl  groupings  and  one  methylene- 
dinxy  grouping  in  the  molecule.  It  gives  many  of  the 
colour  reactions  of  commercial  papaverine. — P.  Shdn. 

Ergot  extract* ;  A  third  activ  principle  in  .  (Pre- 
liminary note.)  G.  Jiarger  and  H.  H.  Dale.  Chem. 
Soo.  Proc,  1910,  30,  128—  li'j. 

I*  addition  to  the  active  principles  previously  described 
by  the  authors  as  present  in  ergot  and  its  extracts,  namely, 
ergotoxine  and  7>-hvdroxvDheuylethylamine  (this  J., 
1907,  483;  1909,  1324).  a  third  active  principle  has  now 
been  isolated.  The  relative  abundance  of  this  principle 
in  dialysed  extracts  suggested  that  it  was  wholly  or  partly 
produced  by  micro-organisms,  and  this  supposition  was 
confirmed  hy  physiological  experiment.  It  was  also  found 
that  commercial  extracts  of  meat  and  of  yeast  have  a 
il.tr  activity  in  smaller-degree,  \pplving  Kutscher's 
method  (Z  Unters.Nahr.Genussm.,  1905,10,528:  1906,11, 
5821  for  separating  bases  from  meat-extract,  the  authors 
obtained  the  active  principle  from  erjotinum  dialysatnm 
as  a  silver  compound  by  adding  silver  nitrate  in  excess 
and  then  baryta.  The  hydrochloride  of  the  physi  i- 
logically  active  base,  obtained  from  this  silver  precipitate, 
is  readily  soluble  in  cold  methyl  alcohol,  less  so  in  hot 
'thyl  alcohol,  and  very  sparingly  so  in  cold  ethyl  alcohol. 
After  suitable  purification,  a  minute  quantity  of  a  cry- 
stalline piorate,  melting  at  220°— 230°,  and  a  pkrrolonate, 
very  sparingly  soluble  in  boilina  water  and  meltine  at 
about  250*  (/.,  were  obtained.     The  base  regenerated  from 


161    salt    gave    Pauly's    reaction    with    /cilia/.oln  ii, 
nlplionii    aeiil.     It  is  considered  to  be  fS-iminazolylethyl- 
inine.  proline''!   from  bistidine  by  loss  of  oarb 
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in    tho    same    way    that    /'  li\'lii'\\|  In  nvlet][ylaminc'"in 

ergot   extracts    is    produced    li tyro  me.     This    pro- 

visional  Identification  is  supported  l>y  the  facts  that  (1) 
the  properties  ol  the  hydrochloride,  piorate,  and  picrulonate 
.■  ileseiilii.l  com  spond  olosely  with  those  of  the  salts 
of  .-i-iminazolvli -thy la  mine  synthesised  byWindansand  \  ogt 
(Ber.,  1907,  40.  309),  and  quite  recently  obt  inedby  Ackci- 
niann  (Z.  physiol.  ('hem.,  1910,  65.  604)  by  the  putts* 
faction  of  histidinc,  and  (2)  the  authors'  base  and  that 
in  pared  by  Ackermann  exhibit  the  same  physiological 
action. 


I 'tinillti   from  Tahiti.     H.   Gautier  and   A.   Kling.     Ann. 
Falsific,  1910,  3,  200-201. 

The  authors  have  examined  four  samples  of  vanilla  pods 
from  Tahiti  and  found  them  to  contain  the  following 
quantities  of  vanillin  : — 


1. 

2. 

3. 

4. 

Vanillin,  in  the  moist 

pods    

Do.  in  the  dry  sub- 

per  cent. 

0-753 

1-32 
43-00 

per  cent. 

1-01 

1-21 
16-70 

per  cent. 

0-730 

1-80 
43-60 

per  cent. 

0-938 
1-5B 

Water     

39-20 

The  results  show  that  this  kind  of  vanill  generally  contains 
less  than  1  per  cent,  of  vanillin,  calculated  on  the  moist 
or  original  substance.  Attention  is  drawn  to  the  fact 
that  the  pods  have  a  greasy  appearance  due  to  the  pre- 
sence of  a  thin  coating  of  cocoanut  oil  ;  this  oil  is  applied 
for  the  purpose  of  rendering  the  pods  less  brittle  and  to 
protect  them  against  the  attacks  of  insects  (vanilla 
mites).— W.  P.  S. 

Trifolium     incarnalum    [carnation    clover] ;     Constituents 

of  the  fioiocrs  of  .     H.   Rogereon.     Trans.   Chem. 

Soc,  1910,  97,  1004—1015. 

The  dried  flowering  tops  of  the  carnation  clover  (Tri- 
folinm  incarnatum  L.)  were  extracted  with  alcohol,  and 
the  extract  was  distilled  with  steam,  when  a  small  amount 
(0029  per  cent.)  of  an  essential  oil  was  obtained.  The 
portion  of  the  alcoholic  extract  soluble  in  water  gave 
a  sugar,  which  yielded  rf-phenylglucosazone.  The  follow- 
ing substances  were  also  isolated  from  the  aqueous 
liquid:  benzoic  and  salicylic  acids;  pratol,  C„H„04, 
quercetin,  C,,H10O7  ;  and  a  new  glucoside  of  the  latter, 
C„IIt0O1!,3H2O,  m.  pt.  242°— 245°  C,  which  has  been 
named  inramatrin.  The  portion  of  the  alcobolio  extract 
insoluble  in  water  consisted  of  a  green  resinous  material, 
the  amount  of  which  was  equivalent  to  4-1  per  cent, 
of  the  weight  of  the  dried  flowers.  The  following  com- 
pounds were  isolated  from  it :  an  alcohol,  C34H,9OH, 
in.  pt.  72° — 74°  C,  and  for  which  the  name 
incarnatyl  alcohol  is  proposed  ;  hentriacontaue  ;  a  phyto- 
sterol,  C,7H40O.  m.  pt.  135°— 130°  C,  Md=  -41-7°  in 
chloroform;  trifolianol,  C.H^O.fOH),.  m.  pt.  295"— 
300°  C,  [a]D  =  —  44-1 =  in  pyridine;  and  a  mixture  of 
fatty  acids,  chiefly  palmitic,  stearic,  and  linolic  acids. 

Shtw. 

Bergamot  oil  ;   Terpincol  of  m.  p.  35°  C,  ncrol  and  dihydro- 

cumin   alcohnl    in    .     P.    Eke.     Chem.-Zeit.,    1910, 

34.  538. 

In-  the  commercial   preparation  of  terpeneleas  bergamot 

oil.  25  per  cent,  of  a  fraction  rich  in  esters  (08  per  cent. 

as  linalvl  acctatei  was  obtained,  which  on  saponification 

F 
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with  alcoholic  potash  (1  :  3),  distilling  the  mixture  with 
steam,  ami  then  fractionating  in  vacuo,  gave  an  i  il  with 
the  following  eonstanta :  .-p.  gr.  at  16  C,  0-890; 
ol00  =  —  10°.  This  .'il  was  heated  in  a  boiling  water  bath 
with  equal  weights  of  benzene  and  phthalic  anhydride 
for  \\  hours.  The  resulting  product  was  separated  from 
excess  of  phthalic  acid  with  low-boiling  petroleum  spirit 
and  the  solvent  driven  off.  The  residue  was  dissolved 
in  dilute  sodium  carbonate  solution,  freed  from  oily  com- 
pounds with  ether,  and  the  phthalic  ester  precipitated  with 
dilute  sulphuric  acid  (1:3).  The  oily  phthalic  enters 
thus  obtained  wen-  saponified  with  alcoholic  potash,  the 
alcohols  distilled  over  with  steam,  ami  then  carefully 
fractionated  m  i-acuo.  A  small  quantity  of  dihydro- 
eumin  alcohol  was  obtained.  The  chief  component  of  the 
iholio  mixture  i<  nerol,  mixed  with  a  small  quantity 
of  geraniol  which  could  not  be  separated  from  it  by 
treatment  with  calcium  chloride.  The  portion  of  the 
benzene  solution  which  did  not  react  with  phthalic 
anhydride,  after  freeing  from  the  solvent  and  distillation 
with  steam,  was  submitted  to  direct  distillation.  The 
fraction  distilling  at  213°— 225°  C.  had  a  decided  odour 
of  terpineol ;    it-  melting  point  was  found  to  be  35°  C. 

— A.  Seld. 


Bergamot  oil;    Adulteration  of  with  esters  of  citric 

0.  Wiegand  and  K.  Riibke.  Z.  angew.     Chem., 
L910,  23.  1018—1019. 

Bf.h<-.amot  oil  is  valued  according  to  its  content  of  linalyl 
te  as  determined  by  the  saponification  value.  The 
authors  have  found  that  triethyl  citrate  has  been  used 
as  an  adulterant,  as  K  lias  a  high  saponification  value  and 
does  not  materially  affect  the  other  constants.  The 
presence  of  citric  acid  esters  may  be  detected  by  the 
turbidity  of  the  solution  during  saponification,  or  by 
precipitation  as  calcium  citrate.  A  still  better  method 
is  that  of  Deniges  which  consists  in  oxidising  the  citric 
acid  to  acetone.liearboxylie  acid  with  dilute  potassium 
permanganate. v  hereupon  the  addition  of  mercuric  sulphate 
produces  a  voluminous  precipitate.  (See  also  this  J., 
1899,  .-v22).— G.  W.  Me.  D. 

lavender  oil  from  Lavandula  hiifolia.  J.  Slan-Kant- 
schiedcr.  T'dtigkeitsber.  K.  K.  Landw.  Lehr-  u. 
Versuchsanst.  in  Spalato,  1909.  Chem.-Zeit..  1910, 
34.  Uep..  276. 

Specimens  of  Lavandula  lotifolia  from  Dalmatia  yielded 
1  -si  and  1-96  per  cent,  respectively  of  a  light  yellow 
oil  of  sp.  gr.  0-90S4  and  0-9083,  i.e.,  about  the  same  as  that 
of  spike-lavender  oil.  Lavandula  lalifolia  grows  wild  in 
Dalmatia,  and  its  cultivation  appears  worthy  of  con- 
sideration in  view  of  its  high  yield  of  essential    oil. — A.  S. 

Oil  from  CalaminOta  nepetoidet.  3.  Slaus-Kantschieder. 
Tatigkeitsber.  K.  K.  Lehr-  u.  Versuchsanst.  in  Spalato, 
1909.     Chem-Zeit.,  1910.  34.  Rep.,  276. 

A  lk;ht  green  oil  of  very  pleasant  mint-like  odour  can  be 
obtained,  with  a  yield  of  1-01  per  cent.,  from  Cahimintha 
nr.petoides. — A.  S. 


Lv/ht  ;  Chemical  action  of  — 
O.  Ciamieian  and  P.  Silber. 


— .     [Camphor  and  fi  nc.hone.] 
Ber.,1910,  43,  1340—1350. 


CaHPBOR  was  dissolved  in  a  mixture  of  alcohol  and  water, 
and  exposed  to  the  action  of  daylight  in  sealed  fla«ks  for 
several  mouths.  The  principal  products  isolated,  besides 
unchanged  camphor,  "ere  an  aldehyde  and  an  unsaturated 
ketone  both  of  the  same  composition,  C10HK0.  The 
former  is  campholene-aldehyde.  The  ketone  Noils  at 
203° — 204°  C,  and  gives  a  semiearhazone  melting  at 
15]  -152°C.  Fenehone  when  treated  in  a  similar 
manner  yielded  carbon  i  an  oil  boiling  at  175° — 

180    '    .  and  a  glycol,  Cl0H,802,  which  crystallised  from 
benzene  in  leaflet*,  m.  pt.  138"—  139°C.     Pinacolin  under 
the    prolonged   action   of   light  gave   acetaldehyde   and, 
ently,  bntylene. — F.   Si 


determin°d     by     the      expression  :    K-- 


Alcohol  aiu!    sulphuric   acid  ;     Dynamics   of   the    reaction 

between .     R.  Kremann.    Monatsh.  Chem.,  1910, 81, 

245—274. 

The  equilibrium  concentration  of  the  components  in 
the  reaction,      C2H5OH+ll2SOi^C\H5HS04-f-H,0,     ij 

CalcoholxCadd. 

Cester  Xdratei 
This  expression  gives  reasonably  constant  values  for  K, 
which  is  apparently  independent  of  temperature.  Tht 
substitution  of  other  values  (based  on  the  data  as  to  the 
formation  or  dissociation  of  hydrates)  for  the  effective 
concentrations  of  water  and  acid  leads  to  much  lest 
satisfactory  agreement  between  the  values  for  K. 
Dynamic  experiments  on  the  reaction  between  ethyl 
hydrogen  sulphate  and  pure  water  show  that  the  velocity 
is  proportional  to  the  concentration  of  hydrogen  ions 
and  is  very  abnormally  increased  by  a  rise  in  temperature 
The  velocity  at  66°  C.  is  over  4-5  times  the  \  elocity  at  55°  C 
The  velocity  of  reaction  between  alcohol  and  sulphuric  acic 
depends  largely  whether  the  original  solution  is  aqueou: 
or  practically  free  from  water.  In  the  latter  case  tht 
velocities  in  both  directions  are  about  50  times  as  grea 
as  in  the  former.  Both  velocities  are  considerably  affectet 
by  raising  the  concentration  of  sulphuric  acid.  There  i 
first  a  rather  indefinite  decrease  and  then  a  sharp  rise 
due  primarily  but  not  entirely  to  the  increase  in  con 
centration  of  hydrogen  ions.  The  formation  of  hydrate 
has  also  an  effect  on  the  velocity  though  not  on  th> 
equilibrium.  The  temperature-accelerations  are  agaii 
much  greater  than  usual. — W.  H.  P. 

Alcohol,  ether,  water,  sulphuric  acid,  and  ethyl  hydroge 
sulphate  at  0°  C.  Quaternary  and  quinternary  systemt 
R.    Kremann.    Monatsh.     Chem.,  1910,    31.  '275—284 

The  limiting  concentrations  of  complete  miscibility  a 
0°  C.  (where  chemical  reaction  may  be  assumed  to  b 
absent)  in  ternary,  quaternary,  and  quinternary  system 
of  the  above  substances  have  been  determined  and  reprt 
sented  by  a  diagrammatic   method. — W.  H.  P. 

Reunion  essential  oils.    For.  Off.  Ann.  Ser.  No.  4450.  [T.R. 

Several  essential  oils  have  been  experimentally  distille 
in  Reunion.  Champaca  oil  is  very  difficult  to  disti 
1  kilo,  of  flowers  yielding  only  1-25  grm.  of  oil.  Th 
price  of  the  finest  oil  varies  between  £100  and  £12 
per  kilo.,  but  the  Reunion  product  only  realised  £52  pt 
kilo,  last  year.  The  oil  is  known  as  yellow  champaci 
while  that  from  Michelia  longifolia  is  known  as  whit 
champaca.  Over-production  has  again  sent  the  pric 
of  ylang-ylang  oil  down  by  £6  per  kilo.,  in  addition  t 
which  large  plantations  of  ylang-ylang  have  lately  bee 
started  in  the  Comoro  Islands,  and  it  is  believed  tb.8 
when  these  come  into  bearing  prices  will  fall  much  low( 
than  they  are  at  present.  The  exports  and  the  averaj 
prices  realised  have  been  as  follows:  1907,  1,164  lb.  (£2 
per  kilo.) ;  1908,  2,477  lb.  (£18) ;  and  1909,  3,982  lb.  (£12 
The  price  of  Reunion  geranium  oil  last  year  varied  bctwee 
22f.  (17s.  6d.)  and  25f.  (£1)  per  kilo.  The  syndicate  i 
geranium-planters  have  refused  to  sell,  owing  to  tl 
small  stock  in  hand— viz.,  4,000  kilos.  (8.800  lb.  V— and  tl 
reduction  in  the  quality  of  African  distilled.  The  expor 
during  the  past  four  vears  have  been  as  follows  :  190 
32  tons;  1907,  31  tons";  1908,  34  tons  ;  and  1909.  57  ton 
The  average  price  of  the  oil  of  vetivert  distilled  was  aboi 
£1  per  kilo.,  and  the  output  was  higher — viz.,  1,810  kilo- 
against  1,210  kilos,  in  1908  and  1,928  kilos,  in  1907. 

Patents. 

Perfumes;    Substances  for  fixing  .     Dr.  Schmitz  ui 

Co.     Ger.  Pat.  221.854.  April  29.  1909. 

A  "  fixing  agent"  for  perfumes  should  be  a  good 
for  the   perfume,   stable,   of  high   boiling   point  and  1< 
melting  point,  and  preferably  odourless.     The-   conditio 
are  fulfilled  by  the  esters  of  glycollic  acid  in  which  t 
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■JDoholii    hydrogen   atom   is  replaced   by   an  aliphatic   or 
idj  I,  "i    by    mi  alkyl,  uryl,  01    all. 

unj  Ik-  iis.-il  - 1 1 1 ^  1  >  (combination.     Thi>y  arc 

either  odourless  or   | i    i   faint    Horal   odours. — T.  )■'.  I!. 

Manuel 

Consortium     I.      Elektrochem. 
Industrie.     Ger.    Pat,    222.194.   July    1,    1909. 

dichlorovinyl  ether  iasaturatod  with  dry  liydrogen 
.     tin     product  is  allowed   to   stand   for  24   hours, 
an.l  i^  then  heated,  the  trichloro-ethyl  ether  being  decom- 
posed into  ethyl  chloride  and  monochloro- tyl  i  hloridc, 

wln.'li  is  separated  from  the  residue  b\   fractional  distills- 
l     B 

Itobutul  ester  o/    para-an  acid      \\  .  Grilttefien, 

Yi.hwink.l.     Vssignor   to    Farbenfabr.    vorm.    I'.    I 
iin.l    Co.,     Elberfeld,    Germany.     U.S.    Pat.    958,110 
17.  1910. 

Pal    21S.3S9  of  1909  ;   this  J..  1910,452.— T.F.R. 
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Development  of  filter  bromide-gelatin  plates  m  hot  countries. 

L.  .1.  Bunel.     Bull.  Soc.  Franc.  Phot.,  1910, 1.  174—177. 

Is  developing  gelatin-bromide  plates  in  hot  climates,  it  is 

Ferable  t<>  use  either  diaminophenol  in  acid  solution, 

l-quinol  in  presence  of  acetone  and  in  absence  of 

alkali  hydroxide  or  carbonate.      The  addition  of  potassium 

lium  sulphate  to  the  developer  has  been  found  to  be 

f    rendering    the   gelatin    insoluble   and 

ting   its   "frilling."      In   order  to   avoid   the   rapid 

formation  of  colonies  ot  ba.  in  ia  during  the  final  operations, 

the  only  effective  means  is  t..  e. >ii< In.  i   them  as  quickly  as 

possible;    antiseptics  (formaldehyde,  etc.)  are  of  no  use 

lor  the  purpose.     Suitable  formulae  nre  given  for  making 

minophenol   and    mctol-quinol   developers   and    a 

combine.!     fixing    and     hardening     bath,    containing,     in 

addition    to    thiosulphate.    potassium    mctasulphitc.    and 

chrome  alum.  0-5  per  cent,   of  potassium  cyanide,  which 

ts  precipitation  of  sulphur. — T.  F.  B. 

Aiphaltum  ,    Increasing  tht    sensitiveness  of  - — -  to  light. 
lenta.     Phot.  Corresp.,   1910.  47.  2:SS.     Phot.  J., 
1910,  34.  225     226. 

ii'M  is  heated,  on  a  water-bath,  with  6  to  8  per 
••nt.  of  its  weight  of  sulphur  chloride,  diluted  with  four 
volumes  of  carbon  bisulphide:  when  evolution  of 
hloric  acid  has  ceased,  a  portion  of  the  solvent 
i*  distilled  off  and  the  residue  is  diluted  with  benzene  ; 
the  solution  is  then  ready  to  be  coated  on  metal  plates. 
The  plates  thus  formed  are  practically  equal  in  sensitiveness 
to  those  coated  with  oichromated  albumin. — T.  F.  B. 

8cntn  plates ;    Some   experimental   methods   employed    in 

l*>   examination  of  ■ .     ('.    E.    K.   Mees   and   J.  H. 

Phot.  .!..'  1910,  .  197—221. 

itive  value  of  colour-screen  plates,  the 

plate   as  a   whole    must  be  examined  (a)  for  colour  ;    in 

rder  that  pure  whites  can  be  obtained,  the  screen  should 

be  of  a  neutral  shade,  which  is  obtained  by  adjusting  thi 

areas  of  the   tilter  units,   not    by   altering  their  depth   of 

OOioar;   (J    for  total  visual  absorption.       |i  n  initiation 

M  the   optical   properties   includes   a  test  for   invisibility, 

to  whether  the  grains  are  evenly  mixed  and  dis- 

ibutcd  ;   and  a  test  of  resolving  power.     The  filter   units 

-liould   be   examined,    rirst.   for   evenni 

second,  for  spectral  absorption — the  lilters  should 

preferably  transmit  red  litrlit  of  wave-length  5900  upwards. 

green  591X1  to  4900,  and  blue  5000  downwards.     The  size 

of  the  units  is  of  importance  ;   the  limits  should  be,  for 

regular"    screens.   „.',;,  in.  to  in.    and    for    irregular 

P*™    screens,       ,  ..-   in.  to    ,  ..    in.      The    emulsion    is 


"ii'-'l   ii im    ordinal  \    plat      the 

.in.       I  he  i  "iii|i.  a  d ing 

B  in    I  inn   must  be 

.  tly  adju  tod  i"  the  iilo  i ...  i ; 
in  fa  i      'l  hi   final  ■  ffi 

n-plate  di  i I    din  ctly  on  thi     1  of  the  enrol 

ad  Im  n  -  K  i  M  1 1  i ...  ..I  the 

ompensatoi       I .  the  A  tochrome, 

Thames,   Dui  Omnicolore  plal  pectively, 

1-5,  10,  2-5,  and  2.     T.  I'   B 

r 
I'hiitmjraphic  colour-screen    negatives  containing  am 
of   continuous   col  Process  for  copying — — • 

Verefnigti     Kun  Ger.    Pai    221,916,   Jan 

1<>,  1909 

I  •  i  •  —  process  relates  to  the  uiing 

colour  screens  consisting  ol  s  series  ol  parallel,  continu 
lines  of  one  colour.  il„    mi  ing  filled  with  squares 

broken  linesi  of  the  other  two  colours.  When  such 
negatives  are  copied  through  screens  made  in  the  same 
manner  ami  in  tin  aim  colours,  the  colour  of  the  con- 
tinuous lines  always  predominates  in  the  copies  Bat 
if  the  copying  screen  is  prepared  so  that  tin  .  oloot  of  its 
continuous  lines  is  that  of  one  of  the  sets  of  spaces  between 
the  continuous  lines  of  the  negative  screen,  and  if  the 
continuous  lines  of  the  two  screens  are  caused  to  cross  one 
another  when  printing,  the  colour  values  in  the  resulting 
prints  will  l» rrectly  rendered. — T.  I     B 


XXII.— EXPLOSIVES  ;    MATCHES. 

■'■: r plosives  ;    Jfew—fiaeed   on  permissible  list  -  (U.S. A-)- 
Eng.  and  Min.  J.,  June  4,  1910,  1187. 

The  following  explosive  a  are  announced  as  acceptable  for 
use  in  coal  mini  s  :      1  tna  con]  powder,  ''.    Eton     ' 
Co.,  Chicago,  111.     Co  So     o-IS  and  Coal  Special 

Xo.  3-C.  Keystone  Powder  Co.,  Emporium,  Penn.  Eureka 
Xo.  2-1..  K.  Tunnelite  No.  6-1*  I'.,  and  Tunnelite  No. 
B-L.  !■'..  G.  R.  McAbee  Powder  and  ( ill  ( lo.,  Pittsburg,  Pcnn. 
Titanite  Xo.  3-P,  Waclark  Titanite  Explosive  Co.,  lorry. 
Penn.  Trojan  coal  Powder  A,  Trojan  Powder  Co.,  Allen- 
town,  Penn.  Detonite  special,  Detonite  Co.,  Cincinnati 
Ohio.  Monobel  No.  -.  Monobel  Xo.  3.  Carbonili  No.  4, 
and  Hecla  Xo.  2.  E.  I.  du  I'mit  de  Nemours  Powder  Co., 
Wilmington,  Del.  Kanite  A.  \\ .  H.  lilumonstein  Chemical 
Works.  Potteville,  Penn. 

Patent. 

Arrangements  for  feeding  paper  into  the  nitrating  vessels  in 
the  manufacture,  of  nitrocellulose.  Ft.  Pat.  409,220. 
See  V. 


XXIII.— ANALYTICAL  PROCESSES. 

Combustion    enlorinieter    [calorimetric    bomb] ;     Calibration 

of   the  and    method   of     working.      W.    A.    loth. 

\mialen,  1910,  373,  249—266. 

author's  experiments  with  tl  metrii  boml 

I'razisionsmodell   of    Hugershoff,    ot 
show  that  results  which  i  '  percent. 

may   be  obtained  with  comparatively  simple 
The  calibration  of   the  instrument,   both  thermally 
electrically  is  described,  and  the  use  of  naphthalene  for 
the    thermal    method    is    recommended;     a    very   good 
Beckmann  thermometer    being  employed  for  mcasir 
the   temperature.     The   beat    lost  to  or  gained   from   the 
surroundings  is  calculated   by  observing  the  temperature 
at    half-minute    intervals    before,    during,    and   alter   the 
combustion,    applying    the    change    of    rate    per    degree 
(obtained   by   dividing   the   total  change  of   rate   by   Un- 
observed rise  in  temperature)  to  give  the  proper  correction 
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for  each  interval  The  only  other  corrections  necessary 
are  (1)  for  the  heat  given  out  by  the  combustion  of  the 
ignition  thread,  (2)  for  heat  generated  electrically  in 
igniting  One  thread.  (3)  for  nitric  acid  formed  during 
combustion  (determined  by  titration,  using  I  ongo  red  as 
indicator),  and  (-1)  for  any  alight  amount  of. soot  dep  eited. 
These  amounted,  in  the  author's  experiment-,  to  about 
1  per  cent,  of  the  heat  of  combustion,  and  the  error  is  not 
more  than  0-04  per  cent.— F.  Sodx. 

Iodine  ;    Determination  of  small  quantities  of  .    u-ith 

■special  reference  to  the  iodine  content  of  the  thyroid  irfand. 
A.  Hunter.     J.  Biol.  Chem.,  !910,  7,  321—352. 

The  author  has  worked  cut  a  method  for  the  estimation 
of  the  minute  quantities  (usuallj  about  0-1  per  cent.) 
of  iodine  in  thyroid  gland,  and  by  means  of  it  obtains  more 
accurate  results  than  were  possible  with  Baumann's 
method.  The  dry  substance  is  strongly  heated  with 
twenty  times  its  weight  of  a  mixture  of  equimolecular 
quantities  of  potassium  and  sodium  carbonates,  containing 
j  mol.  of  potassium  nitrate.  The  mass  is  then  dissolved  in 
water,  treated  with  an  excess  of  sodium  hypochlorite 
and  acidified.  The  excess  of  chlorine  is  removed  by 
boiling,  and  potassium  iodide  is  added  :  this  leads  to  the 
liberation  of  a  quantity  of  iodine  corresponding  to  the 
amount  of  iodate  present  in  the  solution.  The  iodine  is 
titrated  with  thiosulphste  and  starch.  By  means  of  a 
series  of  controls  it  is  shown  that  the  iodine  originally 
present  is  quantitatively  converted  into  iodate  by  the 
means  of  fusion  employed. — R.  V.  S. 


Radium  ;    Determination  of   -.     S.   J.    Lloyd.     J.   of 

Phys.  Chem.,  1910,  14,  470—481. 

Some  irregularities  having  been  noticed  in  determining 
radium  by  nieane  of  the  emanation  method,  the  author 
carried  out  an  investigation  of  the  conditions  necessary 
for  the  accurate  determination  of  radium  by  this  process. 
Briefly,  the  latter  consists  in  boiling  the  solution  containing 
the  radium  to  expel  all  emanation  present,  sealing  the 
solution  up  for  a  dpfinte  length  of  time,  usually  several 
days,  to  permit  the  emanation  to  accumulate,  and  then 
'braving  off  the  emanation  into  a  gas-electroscope  where 
its  activity  is  measured.  Since  in  a  radium  solution  which 
has  been  freed  from  emanation  the  latter  grows  to  half 
value  in  375  days,  it  is  j>ossible  to  calculate  the  maximum 
value  for  the  activity  from  the  formula  l  =  I0(i — e~H), 
where  I  is  the  activity  observed  (the  reciprocal  of  the  time 
of  discharge  of  the  electroscope),  Ic  the  maximum  activity, 
X  the  decay  constant,  and  t  the  time.  The  electroscope 
used  is  standardised  from  time  to  time  on  a  solution  con- 
taining a  known  amount  of  radium,  and  it  is  therefore 
possible  to  determine  the  actual  quantity  of  radium  present 


in  any  case.  It  was  found  that  for  the  accurate  determina- 
tion of  radium  by  the  emanation  process,  the  presence  of 
hydrochloric  or  nitric  acid  is  essential.  If  barium  sulphate 
or  carbonate  be  present  in  the  solution,  prolonged  boiling  or 
repeated  determinations  are  necessary  to  ensure  the 
extraction  of  the  total  emanation.  The  retention  of 
emanation,  by  freshly  precipitated  barium  sulphate  is 
prcbahlv  mechanical  only  :  recrystallisation  under  the 
influence  of  heat  releases  the  radium,  and  permits  the 
removal  of  the  emanation. — W.  P.  S. 

Volumetric  determination  of  sulphuric  acid  and  sulphate). 
Repiton.     See  VII. 

Determination   of   manganese    [in    iron   and  steel]   by  the 
persulphate  metltod.     Rubricius.     See  X. 


Rapid  analysis  of  commercial  cyanide. 


Detecting  small  quantities  of  gold  and  silver. 
Barboni.     See  X. 

Determining  gold  and  silver  in   black   copper. 
See  X. 


Bell.     See  X. 

Armani  and 


Nissnson. 


Determining  copper  in  mattes.     Winkler.     See  X. 

Analysis  of  linoleum.     Fritz.     See  XIII. 

Old  limes.     Stiasny.     See  XV. 

Precipitation  of  Icevulose  by  basic  lead  acetate  in  clarification 
of  cane  sugar  products-     Pellet.     See  XVII. 

Detecting  sulphuring  of  barley  and  malt.     Brand.  See  XVIII. 

Determining  aldehydes  in  alcolwl.     Preparation  of  standard 
aldehyde  solution.     Ronnet.     See  XVIII. 


Deter min  ing   ergot 


flour.     Bemhart. 
Patent. 


See   XIXa. 


Pliotometer.     H. 


Bryhni,    Borsen,    Norwav. 
059,051,  May  24,  1910. 


U.S.     Pat. 


See  Eng.  Pat.  19.76S  of  1907  ;  this  J.,  1907,  1255.— T.  F.  B. 


Trade  Report. 

Japanese  Customs  Tariff.     Board  of  Trade  J.,  June  2, 1910. 

The  Japanese  Customs  Bill  and  Tariff  (see  this  J.,  1910, 
522)  have  been  passed  by  the  Japanese  Diet,  with  certain 
amendments  including  those  shown  in  the  subjoined  state- 
ment. The  date  at  which  the  new  Law  is  to  be  put  in 
operation  is  to  be  determined  by  Imperial  Ordinance. 


[Additions  to  the  text  of  the  Proposed  Tarifl  are  printed  in  italic  type.J 


Articles. 

Rate  of  duty. 

No.  in  New 

Tariff. 

Originally 

Adopted  by 

proposed. 

the  Diet. 

£    s.  d. 

£    s.  d. 

151 

Acid,  acetic- 

per  ton 

13  12     0 

18  14    0 

205 

Borneo  camphor,  and  blumea  or  ngai  camphor  and  artificial  Borneo- camvhor  or 

borneol 

per  cwt. 

3     3     0 

21     5    0 

236 

Indigo,  natural — 

(1)  Dry         

per  cwt. 

1    16     8 

56     5    0 

<2i  Liquid  or  in  paste         

10%  ad  vol. 

20%  ad  vol. 

237 

Artificial  indigo — 

(l)  Dry         

per  cwt. 

1  18     0 

3     8    0 

(2)  Liquid  or  in  paste 

10%  ad  vol. 

20%  ad  vol. 

243 

Alizarin  dyes,  aniline  dyes  and  other  coal  tar  dyes,  not  otherwise  provided  for 

per  cwt. 

0     7     9 

0  12    0 

362 

Printing  paper — 
(1)  Art  paper 

per  ton 

5     8     8 

4     16 

(2)  Other:— 

(A)  Coloured  in  the  paste 

per  ton 

2   14     4 

2     0     9 

(B)  Other  :— 

(b)  Weighing  more  than  58  grammes  per  sg.  metre 

per  ton 

3  16     0 

3     8     0 

386 

Baryta  paper,  albuminized  paper,  and  sensitized  papers  for  photography — 
(4)  "P.O. P."  (including  inner  packings)             

per  cwt, 

6  19     2J 

Cancelled. 

469 

Mercury  and  bixmuth       ..         ..         ..         ..         ..         

Free. 

Free. 
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Books    Received. 

[„0<]  m;1  i  HM8       UJD       Tun  IS       FOR 
[STS.  ISCI.l    DINO   Kl.Fl    IKO-I    IIEMII    U     Kq\   [VALENT3, 

Amui,.  h    Factors,   Gas    Reduction   Tables,    \m> 

1    -.III  I.     IN     <  'HEMIC  AL     Lu     'I.  I  n 

Itv.  c.  .1.  \Vooiiw.\iii>.  B.Sc.     K.  and  I'.  N.  Soon,  Ltd., 

lymarket,  ami  Simpkin,  Marshall,  Hamilton,  Kent 

A    Co.,    Limited,    London,     1910.     Price    2s.    6d     net. 

ind  <  hamberlain,  123,  Liberty  Street,  New  Ybrl  . 

Unerica.      Cornish    Brothers,    37,    New    Street, 

Birmingham. 

PocMT-!  iook  size,  containing  69  pages,  chiefly  of  tables, 

ilphabetical  index.     In  the  introduction,  the  use 

4  logarithma  is  concisely  explained.     Then  follow  a  series 

thin   tables  and  other  tables  for  use  in  ehcmical 

I  laboratories. 

imciAL    and    Provisional    Methods    of    Analysis. 

Department  of  Agriculture,  Bureau  of  Chemistry. 

Bulletin    No.    107    (revised).]     Association    of    Official 

Agricultural  Chemists.     Edited  by  Harvey  W.  Wiley, 

i  irv    of    the    Association.     Government    Printing 

Ofloe,  Washington,  U.S.  America.    1910. 

Wo  volume,   containing   260    pages   of   subject   matter, 

nth  11  illustrations,  and  an  alphabetical  index.     Theoflicial 

ml  provisional    methods  of  analysis  given,  are  included 

inder    the    foil. .wing   heads  :— I.  Analysis    of    fertilisers. 

111.    and    IV.   Insecticides    and     fungicides. 

t\   Tanning    materials.     VI.    General    methods    for    the 

of  foods  and  feeding  stuffs.     VII.  Methods  for  the 

-  of  cattle  foods.    VIII.  Cereal  foods  (in  preparation). 

X.   tanned    vegetables.     X.    Saccharine    products.     XI. 

use   products.     XII.    Fruits  and    fruit    products. 

'III.   Wine.     XIV.   Beer.      XV.  Distilled  liquors.     XVI. 

XVII.    Meat     and    meat    products.     XVIII. 

products.     XIX.     Edible     fats     and     oils.     XX. 

icoa   products.     XXI.   Tea.     XXII.   Coffee. 

\\lll      Flavouring    extr  cts.      XXIV.    Spices.     XXV. 

'ondiments      other      thin      spices.         XXVI.     Baking 

xiwder    and      baking      chemicals.        XXVII.      Methods 

01    the    detection    and    determination  of    food  prescrvn- 

XXVIII.    Colouring    matter.        XXIX.     Drags. 

\XX    Inference  tables.     Appendix  with  various  further 

oethods. 

Htlisks  of  Organic  Chemistry.  A  book  designed  epeci  - 
ally  for  the  general  student.  By  F.  J.  Moore,  Ph.D. 
John  Wiley  &  Sons.  New  York.  U.S.  America.  Chap- 
manand  Hall.  Limited.  London.  1910.     Price  6s.  fid.,  net, 

-1.50. 
mall   8vo   volume,    containing    308    pages    of     subject 
utter.      14    illustrations,    and    an    alphabetical    index. 

unniAL  Statement  of  the  Trade  of  the  United 
Ktkodom  with  Foreign  Countries  and  British 
Possessions,  1909.  Volume  I.  [Cd.  5,159.]  Price 
•-.  Id 

HIS  is  the  first  volume  of  the  statement  of  the  oversea 
ride  of  the  United  Kingdom  for  the  year  1909,  and  con- 
sins  abstnut  tables  showing  the  total  imports  and  exports 
i  every  article   which   is  separately  enumerated   in   the 
fficial  classification  (as  well  as  the  total  values  for  1909 
leading  articles  not  so  enumerated),  together  with 
*  tailed  tables  showing  the  quantity  and  value  e  if  the  imports 
Ed  exports  of  each  article  consigned  from  and  to  each 
euntry.  figures  being  given  in  each  ease  not  only  for  the 
ear  1909,  but  for  each  of  the  four  preceding  years.     Im- 
orta  are  throughout  the  tables  in  this  volume  credited 
inntries  from  which  they  were    consigned  to  the 
tuted  Kingdom,   and  exports  to  the   countries  of  final 
jOtination  so  far  as  known. 

msT  Report  of  the  Departmental  Committee  on 
Pitrolei'm  Spirit.  Report  and  Appendices.  [Cd. 
5175.]     Price  6d. 

His  is  a  report  of  the  Departmental  Committee  appointed 
a  19th  December,  1908,  to  inquire  into  the  sufficiency  of 


.  .  \isting  regulations  relating  to  tho  storage,  use  and 
.  in.  yancc  of  |»l rolruni  spirit  ;  and  to  rep.  it  what  further 
•ion9,  if  any.  were  in  their  opinion  desirable  as 
tending  to  diminish  tie-  dangers  attendant  thereon. 
III.  present  report  deals  with  thi  ration  OV 
upon  which  evidence  has  been  given  before  the  i  ommittee, 
.mi,  the  exemption  ..f  those  relating  to  hi 

744.) 


Patent  List. 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  Is  affixed.  The  dates  given  are  (1)  In  the  ease  of  Applica- 
tions fur  Patents,  the  dates  of  Application,  and  (it)  In  the  case  or 
i  .mi plot*  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
Inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT  ;   MACHINERY. 

Applications. 

13,098.  Sheppee  and  Shippey.  Pumps  for  viscous 
liquids,  etc.     May  30. 

13,121.     Hocking.     Evaporators  or  distilling  apparatus. 

May  30. 

13,181.  Epstein.     See  under  XVIII. 

13.246.  Lloyd.  Centrifugal  separators  for  separating 
solids  from  liouids.     June  1.  ,„„„-,. 

13,317.  Canda.     Furnaces.     [Fr.  Appl.,  Dec.  21,  1909.]» 

13,328.  Richmond,  and  Lister  and  Co.,  Ltd.  Centri- 
fugal emulsors.     June  1. 

13,392.   Epstein.     Sa    unrltr  XVIII. 

13.470.  Glass  and  Glass.  Drying  apparatus  for  liquid 
and  pasty  substances.     June  3. 

13,497.  Jager.  Evaporating  or  concentrating  under 
vacuum.     June  3. 

13,506.  Seitz.  Filtering  and  the  production  of  faltering 
media.     June  3. 

13,712.  Bird.     Still  heads.     June  7. 

13,825.  I^ke  (Branch).  Compressing  air,  gas,  or  other 
gaseous  fluids.*     June  7. 

14,020.  Matthews  and  Strange.  Apparatus  for  separa- 
ting matters  by  means  of  solvents.     June  9. 

Complete  Specifications  Accepted. 

12,463  (1909).  Lennox.  Revolving  drying  machines. 
June  8.  .  . 

12,465  (1909).  Lennox.  Apparatus  for  drying  bricks, 
briquettes  of  peat,  coal,  etc.,  salt,  chemicals,  etc.     June  8. 

13,440  (1909).  Pawle.     Vacuum  filters.     June  16. 

28,625  (1909).  Justice  (Binney).     Sec  uwler   X. 

2S.S36  (1909).  Boult  (Low).  Centrifugal  separating 
apparatus.     June   15. 

2426  (1910).  Baldwin.  Separating  dust,  smoke,  etc., 
from  gases.     June  15. 

7813  (1910).  Watkin.     Pyrometers,   thermometers,  etc. 

June  15. 

II— FUEL;    GAS;    MLNHRAL  OILS     AND  WAXES. 

DESTRUCTIVE  DISTILLATION;    HKATlN't.; 

LIGHTING. 

Applications. 

13,054.  Grice's    Gas    Engine    Co.,     Ltd.,    and    Purser. 
Bituminous  suction  gas  producers.     May  30. 
13.234.  Smith.     Gas  retorts.     June  1. 
13,327.  Koppers.     See  under  VII 
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13.518.  British  Thomson-Houston  Co.  (General  Electric 

An    lisht  electrodes.     .Tune  3. 
13.r>99.  Qewetkaohaft  des  Stemkoblenbergwerks  Loth- 
ringeii.  and   Uhde.      Sal    uiuhr  VII. 
14,013.  Roelofsen.     See  under  VII. 

14,100.  Yiatour.  Automatic  regulation  of  suction  gas- 
producers.     [Ft.  Appl..  June  12,  1909.]*    June  10. 

U.I  111.  Wolfram  Lampen  A.-G.  Decarbonising  fila- 
ments for  use  in  metal  filament  glow  lamps.  [Ger.  Appl., 
June  26,   1909.]*     June  10. 

COMPLETE   SPKCXnCAXEOlB   ACCEPTED. 

10.400  (1909).  Bohni.  Incandescence  bodies  for  gas 
lighting.     June  8. 

10,484  (1909).  Schniewind.     Coke  ovens.     June   15. 

12,465  (1909).  Lennox.     See  under  L 

13,331(1909).  Lesmuller.  Flash-light  powder.     June  15. 

16,871  (1909).  May.     Gas  purifiers.     June  15. 

17,914  (1909).  Goldstein  and  Hampe.  Manufacture  of 
highly  absorbent  or  porous  carbon  or  carbonaceous 
material.     June  15. 

19.924  (1909).  Lumsden.     Gas  producers.     June  8. 

23.767  (1909).  Oligny,  and  Peat  Gas  and  Coal  Co. 
Peat  gas  plants.     June  15. 

24,443  (1909).  Muller  and  Bonnet.  Manufacture  of 
incandescent  mantles.     June  8. 

26,124  (1909).  Otto  und  Co.  Removing  tar  from 
hot  gases  from  coke  ovens,  gas  retorts,  etc     June  15. 

29,568  (1909).  Ziegler.  Production  of  gas  from  domestic 
and  street  refuse  and  sludge.     June  8. 

HL— TAR  AND  TAR  PRODUCTS. 

Applications. 

14,094.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  2.3-dimethyl-1.3-butadiene.     June   10. 

Complete  Specifications  Accepted. 

24,299  (1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  tetranitromethane.     June  8. 

544  (1910).  Ullmann.  Manufacture  of  chlorinated  an- 
thraquinone  sulphonic  acids.     June  8. 

9743  (1910).  Kalle  und  Co.  Manufacture  of  an  amino- 
oxynaphthalene  sulphonic  acid.     June  15. 

IV.— COLOURING  MATTERS  AND  DYES. 
Applications. 

13,225.  Wechsler.  Manufacture  of  colouring  matter 
from  carbohydrates  and  the  like.     May  31. 

13,792.  Levinstein.  Azo  dyestufis  and  their  manu- 
facture.    June  7. 

Complete  Specifications  Accepted. 

14.311  (1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  dyestuffs.     June  8. 

14,820  (1909).  Xewtpn  (Bayer  und  Co.).  Manufacture 
of  acid  wool  dyestuffs.     June  8. 

28,170  (1909).  Meister,  Lucius,  und  Briining.  Manu- 
facture of  vat  dyestuffs.     June  8. 

V.— FIBRES;    TEXTILES;     CELLULOSE;     PAPER. 
Afplicat* 

13,100.  Newton  (Bayer  und  Co.).  Manufacture  of 
lustrous  threads,  wires,  and  bands.     May  30. 


13,692.   Lindsay.  Pyroxyliu  compounds  or  composite 
and    method    of    making    same.     [U.S.    Appl.,    June 
1909.]*     June  ti. 

Comtlete  Specification  Accepted. 

14,016  (1909).  Wells,  and   British    Xylonite  Co.       f   , 
paration  of  xylonite  or  celluloid  to  form  the  raw  mate! 
for  making  combs,  etc.     June  15. 


VI.— BLEACHING  ;    DYEING;    PRLNTINi.; 
FINISHING. 

Applications. 

13,588.  Meister,  Lucius,  und  Briining.     Dyciiv. 
and    similar    dyestuffs.     [Ger.    AppL,    June    7,    190! 
June  4. 

13,740.  Psarski.     Dyeing  machines.*     June  7. 

13,911.  Johnson  (Badische  Anilin  und  Soda  Fabr 
Production  of  discharge  effects  on  fibre  and  discharg 
pastes  for  use  therein.     June  8. 

14,054.  Furneaux.  Apparatus  for  dyeing  or  scour 
fabrics,  yarns,  wool,  or  other  fibrous  substances.     June 

Complete  Specifications  Accepted. 

8270  and  10,911  (1909).  Niblett.     See  under  XIX. 

13,276  (1909).  Naylor  and  Naylor.  Dyeing  mach 
June  15. 

25,222  (1909).  Textil  Maschinenfabrik  B.  Cohr 
Dyeing  apparatus.     June  8. 


VU.— ACIDS  ;  ALKALIS  ;    SALTS  ;     NON-MET AJJ 
ELEMENTS. 

Applications. 

13,086.  Serpek.       Manufacture  of  aluminium  nitric 
May  30. 

13,088.  Serpek.     Manufacture     of     pure     alumina 
means  of  aluminium  nitride.*     May  30. 

13,097.  Johnson  (Badische  Anilin  und  Soda  Fabi  . 
Manufacture  of  ammonia.     May  30. 

13,187.  Behrens  and  Behrens.  Separation  of  carlx  : 
acid  from  gaseous  mixtures.*     May  31. 

13.327.  Koppers.  Separation  of  ammonia  from  • 
filiation  gases.*     June  1. 

13,415.  Salt   Union,    Ltd..    and   others.     Treatn 
brine.*     June  2. 

13,600.  Barton.     Manufacture  of  lead  oxide.     June  4 

13,699.  Gewerkschaft   des   Steinkohlenbergwerk- 
ringen  and  Uhde.     Separation  of  ammonia  from  ga& ' 
June  6. 

13.935.  Ashcroft.  Electrolytic  treatment  of  halo  i 
salts  of  the  alkali  metals  or  their  derivatives  and  halogi . 
June  8. 

13.936.  Ashcroft.  Electrolytic  manufacture  of  fu  1 
anhydrous  caustic  potash.     June  8. 

13,013.  Roelofsen.        Recovery  of  ammonia  froi 
gases  or  other  distillation  gases.*     June  9. 

13.023.  Haber.  Manufacture    of    ammonia.     [< 

AppL,  Sept.  13,  1909.]*     June  9. 

14,093.  Johnson   (Badische  Anilin   und  Soda   Fa! 
Manufacture  of  nitrides.     June  10. 

Complete  Specifications  Accepted. 

12,465  (1909).  Lennox.     See  under  I. 

14,313  (1909)  Newton  (Bayer  und  Co.).     Mane: 
of  a  double  i   impound  of  zinc  hydrosulphite  and  sodi  t 
sulphite.     June   15. 

16,053  (1909).  De  Bechi  and  Blvthe.     See  under  X. 

21.709  (1909).  Johnson  (Badische  Anilin  und  S» 
Fabrik).  Manufacture  of  derivatives  of  formaldeh  e 
sulphoxylic  acid.     June  15. 


v.       WIX  .  No.  I-  I 


I'ATKNT   LIST. 


787 


l!)l(      \mi.      Muni  tun- of  alkaline  formates 

I  •'  1  < » >.      s...-.      d'Elccrro-Chimio,      and      Hulin. 

us  (..i  i  In-  electrolytic  production  of  alkali  m 

lmm\  i.-4.,..  ri„-,„.  l.i.l.  m  Hull-).     Precipi- 
Ikoline  earth  oxalates.     Juno  8. 

f.  (.'hem.    Industrie  in   Bawl.      M.-inu- 
i.  tun  of  anhydrous  hydrosulphites.     June  8. 


VIU.— GLASS;    CERAMICS. 

Applications. 

mil  other  furnaoes.     June  1. 
( itt.      Manufacture  of  glassware.*     June  4. 
Tidy.      Kiln-*  for  burning  pottery,  earthenware, 
laud  or  enamolled  bricks,  tiles,  etc.*     Juno  8. 

COMPUTE    SPECIFICATION   ACCEPTED. 

1910).    Bcnediotus.     Class.     June  8. 

IX.— BUILDING    MATERIALS. 

Application. 

I3.'.i7o.    II. at. mi.      .Manufacture  of  bricks.     June  9. 

Complete  Specoti  moxs  Acceptbd. 

1S.1S3    (1909).   Lodge.     Manufacture   of   cements   from 
Fane  15. 

1909).    Soc.     Anon,     des      (  iments     Francais. 
es  for  treating  cements,     -luno  8. 

-'•-"<     I'.HO).  Rhodin.     Manufacture     of     slag     cement. 

1910).      Haitmann      and      Schwcrdtnei.     Preser- 
June  s. 


I      METALS,     METALLURGY,    INCLUDING 
KI.Ki  TRO-METALLUEGY. 

Appi  ICATIOS  3. 

13,058    and     13,059.  Stobie.     Metallurgical     furnaces, 
lay  30. 

13,072.   Brooks.     Deposition  of  silver  on  copper  or  its 
Hoys.     May  30. 

13,39-4.  Beauehamp.     Treatment  of   concentrated   pul- 
crised  sulphide  zinc  ores.     June  2. 

Goldschmidt.  Removal  of  zinc  from  zinc-coated 
.awrial.    [Ger.  Appl.,  March  18,  1910.]*     June  3. 

-    Island.    Extracting  precious  values  from  ores.* 
ON  3. 

13,503    and     13,504.    Richardson.      Manufacture     and 
•atment  of  steel.     June  3. 

13,667.  Cowper-Coles.     Manufacture    of   armour   plate. 


Armour   plate.     June   G. 
Apparatus  for  electro-deposition 


•58.  Cowper-Coles. 
vper-C'oles. 
iron.     Jui* 

13.934.    P.ldihutte    Tiegelguszstahlfabrik.  Smelting 

■maces.     [Ger.  Appl..  June  11,  1909.]*     June  8. 
14,192.   Brooke     and     Mackintosh.      Alloys.      [Addition 
-I  of  1909.]     June  II. 

•  Complete  Specification"  Accepted. 

Fabr.  Chcru.  Gravuien  Luppe  and  Heil- 

"nncr  i tings  to  metals.     Juno  8. 

13,073      1909).     Dellwik.     Agglomerating     fino     ores, 
•  t.illifcn.us  residues,  etc.     June  15. 

(1909).  Halvorsen  and  Johansen.      Extraction 
lr"'i  and  iron  alloys.     June  15. 

'      Ruthcnbura.    Sm.lting  sulphide  ores.  etc. 


13,330  (1909).  VI..  rmann.  Manufacture  ..t  a  soldi  ring 
n, lx.    June  i.i 

13,667  (1909).  Gayley      Drying  air  foi  l>' 

converters,  eto.  June  16. 

I    (1909       De     Beohi    and     Blythe.     Hi 
■ire  tin  or  tin  alloys  to  obtain  tiii  oi  tin  compounds. 
June  16. 

I  7, 3S2  (1909).    Keller.    ( Wl.urisut  ion  ol    fceel.      June  16. 

13,010(1909)  li-ii  Heating,  melting,  refining  and 
i  i>  i  lag  metals  and  other  ml June  8. 

28,626  (1909).  Justice  (Binney).  Filters  for  metallur- 
gical ami  other  uses.    June  8. 

L'S7  (1910).  Soc.  Electromi  I  I'raucaise.  Manu- 

facture of  pure  nii-k' I.     June  15, 


XL— ELECTRO-CH  KM  1  STB  V. 
Applications. 

13,817.  Herbst  and  Ziegler.     Production  of   insulating 

i  iul  from  peat.*     June  7. 
13,936  and  13,930.     Ashcroft.     See  under  VII. 
13,946.  British  Thomson-Houston  Co.  (General  Electric 
Co.).     Electric  insulating  material.     .In 

Complete  Specifications  Accepted. 

13,295  (1909).  Nathusius,  and  Westdeuteohe  Thomas- 
phosphat-Werke.     Electric    furnaces.     June    8. 

I  1,660  (1909).    Tlium.  Electrolytic  apparatus.    June  15. 

20,251    (1909).  Hiiiden.     Electric    furnaces.     June    IS. 

6063  (1910).  Soc.  d'Electn,  Chin, i.,  and  Hulin.  Bee 
i"i  l<  r  VII. 


XII.— FATS;    OILS:    WAXES. 
Application. 

13,718.      Fowler.     Extraction    of   greases    from    bones. 
June  7. 

Compute  Specification  Acceptbd. 

i620    (1909).    Macpherson    and    Heys.     Detersive    and 
emulsive  agent  and  the  manufacture  thereof.     June   15. 


XIII.— PAINTS;  PIGMENTS:  VARNISHES;   RESINS. 

Applications. 

13,128.  Liubarski.  Extraction  of  resin  oil  from  wood 
May  30. 

14,022.     Read.     Apparatus    for    the     manufacture     of 
black.     June  9. 

Complete  Specifications  Accepted. 

20,038  (1903).  Simson.  Luminous  paints  or  composi- 
tions.    June  8. 

2".. 944  (1909).  Coleman.  Plant  for  heating  or  treating 
varnish,  etc.     June  15. 


\  IV— INDIA-RUBBER;    GUTTA-I'ERi  H  \. 

Applications. 

13,090.  Simpson.  Purificati  m  oi    rude  rubber.  May  30. 
13,201.  Crude  Rubber  Washing  Co.,  Ltd., 
Apparatus  for  removing  fori  ign  mat*  i  from  india-rubber. 
n  ha,  balat  i,  etc.     .May  31. 
13,204.  Ranlrin  and  Clarkson.     Treatment  of  the  latex 
obtained  from  rubber  and  analogous  b  31. 

13,425.  Crude  Ru  i inir  Co.,  Ltd.,  and  Dessau. 

'us  for  reiniiviiiL;  foreign  matter  from  india-rubber* 
gutta-percha,  balata.  2. 


7W 


PATENT   LIST. 


[Jane  30,  mo. 


14,021.  Matthews    and    Strange,     Treatment    ol    raw 

products     containing     caoutchouc,      gutta-percha,     etc. 
June  9. 

11.040.  Heinemann.     Production  of  isoprene.     Tune  10. 

14.041.  Heinemann.  Polvmerisation  of  isoprene. 
June  10. 

14,095.  Johnson  [Badisohe  Anilin  and  Soda  F.ihrik). 
Manufacture  of  substances  resembling  caoutchouc. 
June  10. 

Complete  Specification  Accepted. 


19,010     (1909).  Smith. 
June  15. 


Substitute     for     india-rubber. 


XV.-  LEATHER;    BONE;    HORN;    CLUE. 

Applications. 

13.133.  Kron.  Tanning  or  production  of  leather.* 
May  31. 

13,432.  Lamb  and  Hall.  Treatment  of  hides  and  skins. 
June  2.  ' 

13,718.   Fowler.     See  under  XII. 


XVL— SOILS :   FERTILISERS. 

Application. 

13,545.  Klauser  (Wolters).     Production  of  manure  from 
peaty  or  moory  soil.     June  4. 

Complete  Specification  Accepted. 

9275  (1910).  Coates.     Production  of  antitoxin  materials 
and  their  application  to  soils,     inw  15. 


XVI I.— SUGAR;  STARCHES;  GUMS. 

Applications. 

13,225.  Wechsler.     See  under  IV. 

13,255.  Fielding.  Manufacture  of  dextrine,  British 
gums,  etc.     June  1. 

13,320.  Sluka.  Machine  for  transforming  boiled:  sugar 
Into  a  creamy  paste.  [Austrian  Appl.,  Feb.  1,  1910.]* 
June  1. 

Complete  Specification  Accepted. 

16,834  (1909).  Soc.  Anon.  Raffinerie  Moderne  Proc. 
Natta.  Crystallisation  of  sugar  from  concentrated  juices. 
June  15. 


XVIIL—  FERMENTATION  INDUSTRIES. 

Applications. 

13,108.  Rcinhardt.  Production  of  malt  grist  for  brewing 
purposes.     [Ger.  Appl.,  May  29,  1909.]*  May  30. 

13,129.  Henri,  Helbronm-r,  nd  ion  Recklinghausen. 
Manufacture  of  wine  and  other  potable  liquors.  [Fr, 
Appl.,  June  4,  1909.]*    May  30. 

13,181  and  13,392.  Epstein.  Distillation  or  rectification 
and  the  utilisation  of  the  residue.     May  31  and  June  2. 

Complete  Specifications  Accepted. 

13,294  (1909).  Perrot  and  Goris.     See  under  XIX. 

14,26fi  (1909).  Elmassian.  Preparation  of  an  extract  of 
malt  in  dry  form-    June  15, 

3574  (1910).  Justice  (Schneible  Co.).  Manufacture  of 
fermented  liquors.    June  8. 


XIX.— FOODS.       WATER  PURIFICATION; 
SANITATION. 

Applications. 

13,630.  Brooke.    Apparatus  for  purifying  fluids.   June  I! 

13,8(15.  Springborn.     Treatment  of  milk.      June  8. 

13,877.  Koch.  Apparatus  fo,-  purifving  sewage  water. 
[Addition  to  No.  23.068  of  1908.1*     June  8. 

13,909.  Bell  and  Tuke.  Apparatus  for  purifying 
sewage  or  other  liquids.      June  9. 

14,127,  14,128,  and  14,129.  Henri.  Helbronner,  and  von 
Recklinghausen.  Sterilisation  of  liquids.  [Fr.  Applns. 
June  11,  1909.]*      June  10. 

Complete  Specifications  Accepted. 

8270  and  10,911  (1909).  Niblett.  Disinfectant  and  de 
odorising  compound  also  applicable  for  bleaching.  June  15 

13,294  (1909).  Perrot  and  Goris.  Rendering  inactive  thi 
ferments  in  vegetable  and  animal  organisms.     June  8. 

15,079  (1909).  Hogermann  and  Wellensick.  Purifioatioi 
of  waters,  particularly  waste  waters.     June  8. 

16,757  (1909).  Rollason.  Conditioning  or  improvini 
the  quality  and  colour  of  flour.    June  8. 

20,445  (1909).  Abt,  Diehl,  and  Bayer.  Treatment  o 
effluents.      June  15. 

22,193  (1909).  Thresh.  Apparatus  for  purifying  water 
June  15. 

29,568  (1909).  Ziegler.     See  under  II. 


XX.— ORGANIC    PRODUCTS;     MEDICINAL    SUE 
STANCES  ;  ESSENTIAL  OILS. 

Applications. 

13,485.  Meister,  Lucius,  und  Bruning.  Manufacture  < 
derivatives  of  oxyarylarsinic  acids.  [Ger.  Appl.,  June  ! 
1909.]*     June  3. 

13,077.  Newton  (Bayer  und  Co.).  Manufacture  < 
oefo-f/amma-diruethyler  threne.    June  6. 

13,755  and  13,750.  Plimmer.  Manufacture  of  therapeut: 
substances.     June  7. 

14,016.  Sefton-Jones  (Wiilfing).  Digestive  remedy, 
June  9. 

14,040.  Heinemann.     See  under  XIV. 

Complete  Specifications  Accepted. 

13,902  (1909).  Skita.  Manufacture  of  camphen 
June  15. 

18,540  (1909).  Buer.  Obtaining  lecithin  from  the  seei 
of  leguminous  plants.     June  15. 

XXL— PHOTOGRAPHIC  MATERIALS 
AND  PROCESSES. 

Applications. 

13,235.  Woodiwiss.     Colour  photography.     June  1, 
13,404.    Burnett.     Manufacture    of    photographio    di 

plates.     June  2. 

13,430.     Dawson    and    Finlay.     Colour    photograph 

June  2. 

Complete  Specification  Accepted. 
13,331  (1909).  Lesmuller.     -See  under  II. 

XXII.— EXPLOSIVES  ;  MATCHES. 

■ 
Applicat  ons. 

13,950.  Silberrad.     Explosives.     June  9. 
14.137.    Silberrad.     Explosives.     June    11. 

Complete  Specification  Accepted. 

21,931  (1909).  Johnson(Chem.  Fabr. Griesheim-Elektro 
Igniting  compositions  for  matches.    June  8. 


7*0 


Journal  of  the  Society  of  Chemical  Industry. 


No.   IS,   Vol.  XXIX. 


JULY  15,  1910. 


No.  13.   Vol.  XXIX. 


Official  Notice. 


INTERNATIONAL    EXHIBITION,   TURIN,    1911. 

An  International  Industrial  Exhibition  will  he  opened  in 

Turin  in  April.  1011.  and  will  remain  open  fur  ahoiil  seven 

Months       The  Exhibition  grounds  are  situated  on  either 

rids  of  the  River  Po,  and  occupy  the  whole  of  the  Valentino 

Park,  an  area  of  247  acres,  of  which  about  02  acres  will  be 

■    by    buildings.      The    site    allotted    to    the    British 

I    ecu  pies  about  220,000  sq.  ft.,  immediately  adjoin- 

International  and  Machinery  Halls.     The  facilities 

for   transport    will    be   similar   to   those   afforded   for   the 

Is    Exhibition   (sec  this  J.,    1909,   084). 

The  handling  of  exhibitors'  goods  within  the  Exhibition 

mil   be  undertaken   without  further  charge   beyond   that 

made  for  space  occupied,    provided   that    they   reach  the 

Exhibition  not    later  than  March   1,   1911,  in  the  case  of 

machinery,  and  March   10,   1011,  for  other  exhibits.     The 

general  service  in  this  respect  will  be  as  at  Brussels. 

gards  show   cases,    stands.   \...   it    is   proposed   to 
continue   the   policy   inaugurated   in  connection   with   the 
Brussels  Exhibition,  with  such  modifications  as  experience 
suggests. 
The  charges  for  space  in  the  British  Section  include  the 
■  •«  eases,  stands,  platforms,  railings,  and  screens, 
and  return  of  empty  packing  cases,  and  the 
handling  of  goods  within  the  Exhibition.     They  vary  from 
ft  for  screen  or  wall  space,  to  2s.  Cd.  for  plat- 
form space,  and  6s.  6d.  for  isolated  show  cases,  per  square 

Motive 
rates  : — 

im 31d.  per  1001b.  (1761b.  per  sq.  in.). 

Om 2s.  6d.  per  1000  cb.  ft. 

Electricity 2d.     per    kilowatt-hour    (220    or 

6400  volts). 

Gas  and  electricity  will  be  available  for  lighting  at  the 

rate  of  3s.  lid.  per  llHHl  cb.  ft.,  and  4d.  per  kilowatt  hour 

respectively.      Water  at  a  pressure  of  00  lb.  per  sq.  in.  can 

uned  from  the  town  mains  at  a  cost  of  lid.  per  100 

lis. 

i ted  that  a  Royal  Decree  will  be  issued,  according 
protection  to  exhibits  shown  at  the  Exhibition. 

neral  catalogue,  containing  particulars  of  all  the 
exhibits,  will  be  issued  by  the  Exhibition  Authorities,  and 
will  be  printed  in  Italian. 

Forms  of  application  for  space  and  further  information 
may  be  obtained  from  the  Director  of  the  Exhibitions 
Branch.  Board  of  Trade,  Queens  Anne's  Chambers, 
Broadway,  Westminster.  S.W. 


[Kiwer    will    be    supplied    at    the    following 


London  Section. 


Mutiny  held  at  Burlington  Hoiuie.  on  Monday,    Jxt 
1910. 


6th, 


DR.     I.    LEWKOWITSCH    Hi    T     E    CHAIR. 


DIFFERENTIAL  DISTI LLATION. 

BY   J.    LOlIS    FOUCAR..    B.sc,    F.C.S. 

mi.    ago    I    designed    the    column,    a   sectional 

irawing  ot  which  is  se.n  in  Fit'.  1.      It  consists,  essentially. 

»  helical  septum,  or  septa.  («),  which  traverses    tie 

nnular  space.  (6),    betweentwo    concentric   cylinders,  (c) 

(rf).     The  inner  cylinder,  (c),  can  be  used  as  a  thermo- 

:  m  various  ways,  for  example,  by  allowing  a  suitable 

wUncc  to   l„,jl   therein  under  the  necessary  pressure; 

»o  that  the  column  may  be  used  as  a  constant-temperature 


■-nil  head  lor  the  preparation  of  specially  pure  substances, 

for  which  there  is  an  ever  inoreaaing  demand      h  ii  not 

in  K  -essnry  or  desirable  to  lit  the  column  itsoli   with  ■  lellux 

condenser,  iiui  it  i  preferable  to  make  this  an  accessory 
part  of  the  thermostatic  device,  and  directly  attached  at 

(e)  to  this  inner   cylinder. 

\     inning  that  we  start  with  the  column  cold,  and  with- 
out   making    use   ol    the   inner  cylinder,   the   action   of   the 

oolmnn  may  be  described  as  follows: — On  suitably 
changing  the  teni|>crature  and  pressure  of  the  substances 
contained  in  the  vessel,  vapour-  arc  evolved,  and  pass  up 
the  spiral  passage.  The  vapours  normally  tend  to  oonden  e 
in  the  order  oi  their  b  iling-points,  that  is,  the  vapour  of 
the  substance  of  highest  boiling-point  will  condense  first, 
and  the  liquid  so  condensed  will  flow  backwards  down  the 
spiral,  some  upon  the  upper  side,  or  top,  of  the  spiral 
passage,  and  some   upon   the  lower  side,   or   bottom.      In 

condensing,  the  latent  heal  of  condensation  is  transmitted 

both  upwards  and  downwards  through  the  material  of  the 
inclined  septum,  and  the  latent  heat  evolved  in  one  spiral 
turn  causes  the  re-volatilisation  of  some  of  the  constituent 
or  constituents  of  lower  boiling-point  in  the  already  con- 
densed liquid  which  is  flowing  down  the  upper  side  of  the 
inclined   plane   in   the   spiral    turn    immediately    above     it 
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and  in  that  which  is  flowing  down  the  underside  of  the 
inclined  plane  immediately  below.  Thus  a  continuous, 
simultaneous  differential  vapourisation  of  the  relatively 
lighter  constituent,  or  constituents,  and  condensation  of 
the  heavier  constituent,  or  constituents,  takes  place, 
with  the  result  that,  by  choosing  suitable  conditions,  the 
constituents  may  be  successively  isolated.  The  apparatus 
can,  of  course,  be  used  as  s  continuous  still  in  the  same 
way  as  modern  alcohol  and  ammonia  stills.  Its  function 
in  this  case  is  substantially  as  already  described. 

In  Fig.  1  (/)  is  the  vapour  inlet,  (?)  the  vapour  outlet. 
(h)  the  run-off  for  the  liquid  in  the  thermostat,  and  (i)  the 
return  for   the   refluxed   liquid. 

One  of  the  many  advantages  of  this  column  is  that  if 
we  start  cold  we  may  not  only  work  entirely  without  the 
usual  reflux  condenser,  but  can  actually  lag  the  column 
without  any  loss  of  efficiency.  Experiments  have  demon- 
strated the  truth  of  this  assertion.     As  it  is  of  considerably 
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smaller  size  than  other  columns  of  like  capacity  and 
efficiency,  it  is  evident  that  a  great  saving  in  fuel  con- 
sumption is  effected  by  its  use.  It  is  perfectly  continuous 
in  action  throughout  its  whole  length,  and  those  mathe- 
maticians among  us  who  have  studied  the  counter-current 
will  tell  us  that  this  is  the  only  way  to  obtain  the  maximum 
efficiency  out  of  such  an  interaction-tower.  I  have  hence 
called  it  the  "  differentiator  ™  column,  and  its  function 
"  differential  distillation." 

The   advantages  of  this  appliance  over  others  of   like 
character  are  as  follows  :— 
1     Smaller  size  required. 

(2).  Moderate  cost. 

.   or  blocking  possible. 

(4).  No  back-pressure  thrown  on  to  the  still,  except 
that  due  to  the  mere  height  of  vapour  in  the  column — a 
great  advantage  in  the  distillation  of  substances  which 
can.  or  must,  lie  distilled  under  reduced  pressure. 

(5).  Baying  in  fuel. 

'.!'■<     Increased   purity  of  products. 

(7).  Great  sensibility  and  consequent  easy  control. 

(8).  On  completion  of  the  distillation  and  subsequent 
cooling  of  the  column,  the  latter  retains  no  liquid,  as  it  is 
able  to  drain  completely.  This  is  of  great  advantage,  as 
every  practical  distiller  must  know. 

(9).  Simplicity  of  construction  and  consequent  reliability 
and  lowness  of  the  costs  of  maintenance. 

(10).  Safety. 

Other  advantages  could  be  enumerated.  The  only 
possible  disadvantage  of  which  the  author  has  any  know- 
ledge or  suspicion  is  the  comparative  intimacy  of  contact, 
which  may  not  be  quite  so  good  as  in  dephlegmators. 
What  is  meant  is  this.  The  column  will  have  a  steady 
temperature-gradient  falling  from  the  stili  to  the  outlet 
of  the  still-head.  At  any  point  in  the  still-head  this 
temperature  will  correspond  to  a  certain  and  calculable 
composition  of  the  mixed  vapours.  This  is  what  one  may 
term  the  static  equilibrium.  When  the  apparatus  is  at 
work,  however,  the  two  counter-currents  will  cause  the 
equilibrium  to  lag  behind  its  corresponding  temperature, 
and  the  measure  of  this  lag.  which  the  author  intends  to 
investigate  under  various  conditions,  should  be  of  very 
great  interest.  In  dephlegmators.  properly  designed  and 
properly  used,  the  kinetic  equilibrium — if  one  may  so  call 
it — should  very  nearly  approach  the  static,  and  in  this 
one  respect  they  may  possess  the  only  advantage  over  the 
"'  differentiator  "  column. 

I  have  effected  a  most  difficult  separation  of  three 
isomeric  substances  by  systematic  fractional  distillation 
with  the  use  of  my  apparatus,  a  result  which,  so  far  as  I 
am  aware,  has  not  been  previously  achieved  by  distillation 
alone. 
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OLUMEOFD'ST'LLATE  IN  CUBIC  CENTIME  rnES 


Professor  Sydney  Young  used  for  the  test  of  a  still- 
head  a  mixture  of  equal  weights  of  benzene  and  toluene. 
It  was,  however,  more  convenient  for  me  to  work  with 
equal  volumes  of  those  substances,  prepared  from  com- 
mercial 90  per  cent,  benzol  by  means  of  a  "  differentiator  " 
column,  which  is  not  fitted  with  any  thermostatic  device. 

Th«  curve  (Fig.  2)  gives  the  volumes  of  the  distillate 


in  cubic  centimetres  as  ordinatcs  and  the  temperature  in 
degrees  Centigrade  of  the  vapours  condensing  as  abscissae 
The  intermediate  fraction,  whose  volume  is  independent 
of  the  volume  of  the  material  with  which  the  experiment 
was  conducted,  was  only  15  cubic  centimetres,  or  in  this 
particular  case  less  than  11  per  cent,  by  volume  of  the 
whole.  Had  I  used  twice  the  volume,  the  intermediate 
fraction  would  have  been  no  larger,  but  the  proportion 
would  have  been  less  than  J  per  cent,  by  volume.  The 
rate  of  distillation  was  about  250  cubic  centimetres  per 
hour,  but  considerably  faster  than  this  when  only  pure 
benzene  or  toluene  was  being  run. 

Discussion. 

The  Chairman  said  no  doubt  Mr.  Foucar  had  carried 
out  the  process  on  a  larger  scale  than  was  represented  ;  in 
what  manner  had  it  been  applied  to  hydrocarbon*  ? 
They  did  not  want  to  know  what  happened  with  the 
separation  of  the  three  isomers;  but,  what  were  the 
advantages  to  be  obtained  in  actual  commercial  work. 

Mr.  E.  Grant  Hooper  said  he  understood  the  author  had 
not  made  any  examination  of  the  distillates ;  but  he 
should  like  to  ask  him  whether  he  had  ever  put  through 
the  apparatus  again  the  separate  fractions  that  he  had 
obtained  in  such  a  separation  as  he  had  illustrated  in  the 
paper. 

Mr.  P.  H.  Joselin  referred  to  Lord  Rayleigh's  constant 
temperature  device  as  being  in  some  respects  similar  to 
the  new  apparatus,  but  claimed  that  the  latter  was 
economically  more  efficient  than  an  immersed  spiral  in 
that  it  effected  direct  heat  interchange  between  successive 
layers  of  vapour  and  liquid.  It  might  be  objected  that 
there  was  nothing  to  cause  immediate  change,  simply  au 
uninterrupted  passage  ;  but  the  length  of  this  passage 
compensated  for  the  absence  of  the  scrubbing  action  which 
was  a  feature  of  the  Coffey  and  other  still-heads.  While 
those  depended  on  a  relatively  small  number  of  layers 
of  liquid  through  which  the  ascending  vapours  passed, 
this  gave  an  indefinite  number  of  tiny  steps,  accom- 
plishing the  same  purpose  without  increasing  the  pressure 
by  the  condensation  in  the  still-head  of  large  quantities 
of  liquid,  requiring  subsequent  re-distUlation. 

The  Chairman  said  that  about  25  years  ago  he  had  a 
similar  spiral  column  with  a  number  of  these  spirals  one 
above  the  other,  with  a  view  to  removing  some  solid 
substance  which  was  carried  over  with  the  vapours  ;  but 
in  that  case,  although  the  solid  substance  ought  to  have 
dropped  out  after  two  or  three  turns  of  the  spirals,  it  did 
not :  it  was  carried  over  a  long  way  and  contaminated 
the  distillates.  Perhaps  two  volatile  organic  substances 
with  very  different  boiling  points  might  not  be  so 
obstreperous. 

Mr.  T.  H.  Durrans  said  he  had  used  one  of  these 
columns  on  a  commercial  scale  for  the  fractionation  of  a 
complex  liquid  containing  isomers  with  very  close  boiling- 
points,  for  which  still-heads  of  more  usual  types  were 
almost  useless,  and  he  had  obtained  very  satisfactory 
results  indeed.  That  liquid  contained  about  30  per  cent, 
of  one  particular  isomer,  and  he  had  been  able  to  obtain 
up  to  90  per  cent,  of  that  constituent,  which  he  considered 
very  satisfactory. 

Mr.  Foucar.  in  reply,  said  Mr.  Durrans  had  answered 
the  question  as  to  the  commercial  use  of  this  appliance. 
With  regard  to  the  separation  of  solid  substance- 
which  the  Chairman  had  mentioned,  of  course  the  whole 
question  was  one  of  fractional  distillation,  and  it  entirely 
depended,  not  only  on  the  boding  points,  but  on  the 
densities  and  irascibilities,  and  in  the  absence  of  full 
details  he  could  not  give  an  opinion  upon  the  matter.  He 
had  examined  the  distillates  most  carefully,  both  as  t" 
the  boiling  point  and  chemically  ;  but,  for  the  sake  o 
brevity,  he  did  not  give  the  results  :  they  corresponded 
with  what  would  be  commercially  pure  benzine,  distillinn 
within  less  than  half  a  degree,  and  pure  toluene  about  the 
same  degree  of  purity. 

Both  Lord  Rayleigh  and  Professor  Young  considered 
that  the  intimacy  of  contact  wr  s  ~\  matter  of  no  importance : 
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iHhough  it  might  not  beaecloae  as  it  whs  in  thedephlogni- 
it ..i .  i(  .1,1-  nearly  ill    same,  or  at  any  rate  the  diffi 
iable. 


1  m:    PfcODI  i   HON    Of    FORMIC    AMD    15V    THE 
ITM06PHERIC  OXIDATION  OF  TURPENTINE. 

hIMiZKTT.    F.LC,    F.C.S.,    AMD    U.    C.    WOODCOCK, 

K.I. I.,     K.C.S. 

there  are  a  number  of  references  in  chemical  literature. 
Minding  those  noted  at  foot,*  to  the  alleged  production  of 
;  .rum-   acid   from   nil   of   turpentine   by   its   atmospheric 

[l        \.  . ..nine.'    tn    one    of    these,    crystals    of    lead 

are  sometimes  formed   when  oil  of  turpentine  is 

kept  m  lead  vessels,  anil  Laurent  refers  to  granul  ir  crystals 

Hi  tn  have  been  observed  on  the  covers 

if  tine  boxes  in  which  oil  of  turpentine  had  been  kept. 

In  none  of  these  references,  however,  ao  far  as  we  have 

baan  able  to  ascertain,   have  any  analytical   figures    been 

given   satisfactorily   establishing    the    identity   of   formic 

jutting   aa   a    direct    product   of   the   oxidation   of 

turpentine. 

Bavin-  observed  a  considerable  formation  of  crystalline 

matter  in  galvanized  iron  tanks  which  were  in  use  for  the 

lir-oxidised    Russian   turpentine,   we   made  an 

i.ition  of   it.      The  substance  in   question  was  of  a 

dirty    reddish    brown    colour,    due   to   the   association   of 

oxide   ol    iron  and  other  impurities,  from  which    it    was 

purified    by    boiling    with    hot     water.     The    crystalline 

matter   readily   dissolved,   leaving   the   impurities   behind. 

The  white  crystals  resulting  from   some   twelve  successive 

roorystallisations.   were  analysed   and  found   to  consist   of 

illy  pure  zinc  formate,  responding  perfectly  to  all 

the    well-known    qualitative    tests   and   furnishing    upon 

iu1\ms  the  appended  figures. 

The  method  of  analysis  was  as  follows:    The  zinc  was 

emanated  in  the  usual  way.  by  precipitation  with  sodium 

carbonate  and  weighed  as  oxide.      The  formic  acid  was 

estimated    in   accordance   with   the    method  described    bv 

Franzen  and  Grevc  (J.   prak.   (hem..   1909,  20.  3liS.  389; 

■at    also    "  Analyst."     1910,    20).      This    process    depends 

IBM    the   reduction   of   mercuric    chloride    to   mercurous 

'hloride  by  formic  acid,  the  precipitated  mercurous  chloride 

'"■ini!  dried  and  weighed  subject  to  the  usual  precautions. 

In  the  earlier  experiments,  the  determinations  of  formic 

eld    Weir    Hot     US     Ml  t  i-f  act  ol'Y     OS    COuld     be    desired,    and    it 

njectured  that  this  might   possibly  be  due  to  some 

solvent  action  of  the  zinc  chloride  which  is  formed,  upon  the 

mercurous  chloride.     The  zinc  was  therefore  removed   bj 

ition    with    sodium    carbonate    and    the    filtrate 

ing  the  formic  arid  in  the  form  of  sodium  formate 

I  for  the  determination.     The  results  thus  obtained 

were     perfectly     satisfactory     and     closely    agreed    with 

theoretical  requirement*,  as  shewn  below.     The  water  was 

determined  bv  drying  in  a  water  oven  at   100°  C. 

Zinc  formate  has  the  composition  (H-COO).Zn.  2H_(). 

Found 

Theory  far  . ' , 

ZnC,0JI,.2H«0        No.  t  No.  2 


3415 
47-lV< 
18-82 


SMS 

48-95 
18-78 

99-91 


34-19 
46-89 
18-78 

99-86 


The  percentage  of  formic  acid   was  also  estimated    bj 

.    the   'i\stals  in   water,  acidulating  with  dilute 

sulphuric   a.id   and   distilling   the   mixture,   the   distillate 

I  rated  with  A'   1(1  soda  (using  phenolphthalein  as  an 

indicator)  with  the  following  results  : — 


HCO, 


Theory. 
47-03 


Found 


No.   1 
47-ln 


No.   ! 

47-01 


"  1  •■' tlonary  of   Chemistry,  1382.  vol.  II.,  p.  683.  and 

•>:.  v,.i    v.  ,,.  9->i;    Gmelin's  Haadbook  of  (  hemistrv.   1S60. 

TBI.  \I\  .  pp.  245,  249  ;  Journ.  ("hem.  .Soc..  of  June.  1874,  p.  516 
IT  .Kingiett  .  and  March,  1875.  p.  6  (C.  T.  Kinirzetti  ;  "  Analyst," 

*ol.  S3,  p.  225  (J.  R.  CosteL 


As  bearing  upon  the  method  of  formation  ..I  the  I. .nine 

old  thus  identified,  it  is  apparently  to  be  regarded  as  a 

■  leuvago  produot  nt  tome  i  bange  that  uowly  ocoun  in  the 
bod]  of  the  air-oxidised  ml.  The  oxidised  oil  in  qneation 
i  .insisted  of  some  thousand  gallons  whnh  had  been  prepared 
in  the  presence  of  water,  bo  that  any  formic  aoid  originally 
present  in  the  turpentine  oi  produoed  during  the  prooeei 

..I   oMilatlon.   Would   have   passed   into  the   watery   solution. 

and  it  was  after  separation  from  the  watery  portion  that 

'In-  practically  dry  oil  was  placed  in  the  storage  tanks  in 
which    the   zinc   formate   was   produced. 

When  American  or  Russian  turpentine  is  oxidised  in  the 

presence  of  water,  the  aqueous  solution  re  veals  aninorei 

idity  daring  the  process  and  as  the  result  d  a  farther 
examination  of  this  matter  we  find  that  the  aeiditj  resulu 
from  the  pus.  in.  oi  acetic  and  formic  acids  in  admixture. 

In  the  case  of  one  such  aqueous  solution  resulting  from  the 

oxidation  ol  Russian  turpentine,  100  c.c.  took  (>  o.c.  of 

normal  soda  to  neutralise.  Two  litres  woie  made  alkaline 
with  sodium  carbonate  and  evaporated  to  about  2< Ml  c.c.  ; 
this  was  then  filtered  to  free  from  separated  oily  matter. 
the  clear  filtrate  made  acid  with  sulphuric  acid  and  then 
distilled.  The  distillate  exhibited  the  characteristic 
reactions  of  formic  and  acetic  acids,  the  presence  of  formic 
acid  being  demonstrated  by  the  silver  nitrate  reduction 
test  and  by  the  reduction  of  mercuric  chloride  to  mercurous 
chloride.  The  presence  of  acetic  acid  was  proved  by 
first  removing  the  formic  acid  by  boiling  with  mercuric 
oxide  until  the  reaction  was  complete  (according  to  the 
equation  Hg()  +  HC00H-=  Hg  +  (  1 1  Eft),  and  it  was 
found  that  the  filtrate  gave  the  characteristic  reactions  of 
acetic  acid. 

In  order  to  obtain  some  quantitative  appreciation  of  the 
relative  quantities  of  acetic  and  formic  acids  present  in  the 
aqueous  solution  above  referred  to.  a  further  quantity  was 
taken  of  whnh  it  was  noted  that  100  0.0.  required  :V2  c.c. 
of  normal  soda  ;  1  X  litres  of  this  fluid  was  acidulated  with 
sulphuric  acid  and  then  distilled,  and  the  distillate  made 
up  to  II  litres  again;  250  c.c.  of  this  being  then  taken 
and  treated  with  mercuric  chloride  to  determine  the  formic 
acid  present  by  taking  the  weight  of  the  precipitated 
mercurous  chloride.  Four  experiments  gave  the  following 
results  :— 1.420.  1-388.  1-290.  and  1-303  grins.  Bhewing 
an  average  of  1'349  grins.,  equal  to  0-0527  grin,  of  formic 
acid  in  loll  c.c  Now.  as  this  amount  of  formic  acid  would 
neutralise  1-14  c.c.  of  normal  soda,  whereas  100  c.c.  of  the 
liquid  took  5-2  c.c.  the  difference  may  be  regarded  as 
representing  the  acetic  acid  present,  namely.  0-2436  grm. 
per  100  c.c.     The  formic  and  acetic  acids  thus  shewn  to  be 

present  to  an  appreciable  amount  in  the  aqu( s  solution 

resulting  from  the  oxidation  of  Russian  turpentine  in  the 
presence  of  water,  arc  no  doubt  the  immediate  results  of 
the  oxidation  process,  as  was  further  evidenced  by  an 
examination  of  the  Russian  turpentine  yielding  the 
oxidised  oil. 

In  order  to  ascertain  to  what  possible  extent  the  formic 
acid  could  have  been  derived  from  the  original  Russian 
turpentine,  150  c.c.  of  the  latter  was  washed  with  an 
equal  bulk  of  warm  water,  with  constant  agitation,  during 
a  period  of  half  an  hour,  when  the  total  acidity  of  the 
water  was  found  to  be  0-675  normal  soda.  The  turpentine 
on  being  washed  a  second  time  with  its  own  bulk  of  water 
during  a  further  half-hour,  gave  a  washing,  the  total 
acidity  of  which  required  015  normal  soda.  Similar 
results  were  obtained  upon  an  examination  of  another 
batch  of  Russian  turpentine,  and  a  batch  of  Swedish 
turpentine  examined  on  the  same  lines  _  ...  a  washing  the 
total  acidity  of  which  amounted  to  0-3  o.c.  of  normal 
soda. 

In  order  to  ascertain  whether  turpentine  vapour  acts 
ujmn    zinc,   portions   of   zinc   foil   were   suspended   ab 
turpentine     in     covered     test-gl  pies     of     good 

quality  of  commercial  American.  Swedish,  and  Russian 
turpentines  respectively  were  employed,  and  after  a  period 
of  nine  weeks  it  was  found  that  practically  no  action  had 
taken  place.  Similar  experiments  were  then  made  in  tin- 
presence  of  aqueous  vapour,  the  turpentine  being  placed  in 
small    beakers,    surrounded    with    water    in    test    gla- 
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»inc  foil  being  suspended  above  the  liquids  and  the  glasses 
being  covered  as  before.  Using  American  or  Swedish 
turpentine,  in  four  weeks  there  was  a  decided  action,  and 
in  the  case  of  Russian  turpentine,  a  piece  of  foil 
12x3  cm.  increased  in  weight  by  0011  grm.  This  foil 
\ered  with  a  thin  white  incrustation  which,  upon 
microscopical  examination,  shewed  to  be  a  mass  of 
minute  crystals  :  these  were  tested  qualitatively  and 
found   to    be    zinc    formate. 

We  hope  to  carry  the  investigation  further,  and  in  the 
meantime  desire  to  express  our  acknowledgements  to  Mr. 
YV.  Q.  Carey,  F.C.S.,  A.M  '..  for  the  assistance  he  has  given 
us  in  conducting  the  analytical  work  involved  in  this 
investigation. 

Discussion. 

Mr.  J.  H.  COSTS  said  that  he  had  found  formic  acid  to 
be  present  in  turpentine  which  had  been  allowed  to  stand 
without  being  protected  from  the  action  of  the  atmo- 
sphere. He  had  been  asked  what  would  be  a  suitable 
varnish  for  protecting  tanks  in  which  turpentine  waa 
kept.     Could  the  author  suggest  a  suitable  material  ? 

Mr.  Kin  izett  said  he  had  not  observed  that  there  was 
any  particular  corrosive  action  on  the  tanks  in  which 
turpentine  was  stored,  except  at  the  line  of  contact  where 
there  was  exposure  to  the  air  and  aqueous  vapour,  and 
even  that  was  very  insignificant.  Some  little  further 
action  was  liable  to  take  place  at  the  bottom  of  the  tank, 
where  sometimes  a  little  water  accumulated.  He  did  not 
know  of  any  protective  coating  which  could  be  relied 
upon,  for  the  simple  reason  that  all  such  mixtures  were 
practically  soluble  in  turpentine. 


PROPOSED  METHOD  FOR  THE  ESTIMATION  OF 
BUTTER   AND   COCOANUT   FAT   IN   MARGARINE. 

BY   S.   H.    BLICHFELDT. 

The  recent  introduction  of  palm  kernel  oil  and  cocoanut 
oil  as  materials  for  the  manufacture  of  margarine,  has 
necessitated  the  devising  of  some  method  bv  which  these 


£ 


butter  fat  as  a  constituent.  The  methods  hitherto  avail- 
able for  the  analysis  of  margarine  and  butter  fat,  though 
not  altogether  useless,  have  proved  incapable  of  furnishing 
reliable  results  in  dealing  with  such  mixtures  ;  the  present 
communication  includes  an  account  of  experiment* 
undertaken  in  the  Monsted  Laboratory,  SouthalL  with  a 
view  to  improving  these  methods,  and  a  detailed  de- 
scription of  a  method  designed  with  a  view  to  solving  the 
problem  under  consideration. 

One  defect  in  Polenske's  method  is  that  appreciable 
quantities  of  the  insoluble  acids  settle  in  the  tube  con- 
necting the  distilling  flask  with  the  condenser.  The 
washing  out  of  the  condenser  tube,  receiving  flask,  and 
filter  with  water  is  not  only  a  tedious  process,  but  may 
also  involve  considerable  experimental  errors,  as  it  often 
happens  that  an  appreciable  quantity  of  sparingly  soluble 
acids  are  dissolved  by  the  water  and  thus  lost. 

To  overcome  these  difficulties,  the  condensing  apparatus 
shown  in  the  accompanying  diagram  was  designed.* 
The  side  tube,  the  condenser  tube  and  receiver  are  all  in 
one  piece.  The  whole  of  the  distillate  consisting  of  water 
and  fatty  acids  at  a  temperature  of  60° — 70°  C.  collect* 
in  the  lower  bulb.  After  removing  the  condenser  jacket, 
an  excess  of  N  /10  sodium  hydroxide  is  added  to  the 
distillate,  the  warm  alkaline  liquid  is  shaken  up  in  the 
receiver  and  condenser  tube  to  dissolve  all  volatile  acids, 
and  transferred  to  a  200  c.c.  graduated  flask.  The  appara- 
tus is  then  rinsed  with  warm  water  and  the  rinsings  are 
added  to  the  main  portion.  The  total  volatile  acids, 
soluble  and  insoluble,  may  be  determined  by  titrating 
the  excess  of  alkali  by  means  of  sulphuric  acid,  using 
phenolphthalein  as  indicator.  The  proportion  between 
the  soluble  and  insoluble  acids  may  be  determined  as 
follows : — The  volatile  acids  are  liberated  from  their 
sodium  salts  by  the  addition  of  an  equivalentquai,  tit"  of 
sulphuric  acid,  the  liquid  is  made  up  to  200  c.c.  with  water 
and  set  aside  to  cool  in  order  that  the  insoluble  acids  may 
separate.  It  is  then  filtered  clear  and  the  soluble  acids  are 
determined  in  150  c.c.  of  the  filtrate  by  titration.  The 
insoluble  acids  are  determined  by  difference.  The 
following  values  were  thus  obtained  : — 


Total 

volatile 

acids. 

Soluble. 

Insoluble. 

32 
22 

15 

28 
8 
6 

4 

14 

10 

A  large  number  of  analyses  was  made  by  this  method  ;  the 
results  though  more  trustworthy  than  those  obtained 
bv  the  Polenske  method,  were  nevertheless,  far  from 
satisfactory. 

In  dealing  with  mixtures  containing  small  percentages 
of  cocoanut  oil  or  palm  kernel  oil.  great  difficulty  WbB 
experienced  in  obtaining  clear  filtrates  containing  the 
soluble  acids  A  further  defect  appeared  in  the  fact 
that  when  the  percentage  of  cocoanut  or  palm  kernel 
oil  present  in  the  mixture  was  small,  a  larger  proportion 
of  the  sparingly  soluble  acids  passed  into  solution  than 
when  higher  percentages  of  these  oils  were  present.  This 
defect  was  aggravated  by  the  dilution  of  the  distillate 
to  200  c.c.  The  accompanying  curves  illustrate  this  point ; 
had  the  ratio  of  the  insoluble  to  the  soluble  acids  pioduced 
by  the  same  cocoanut  oil  in  different  mixtures  been  constant, 
these  curves  would  have  appeared  as  straight  lines, 
whereas  in  reality,  the  ratio  is  seen  to  vary  with  the  quantity 
of  volatile  acids  produced  by  the  fatty  mixtutes. 

In  order  to  obtain  a  clear  filtrate  and  also,  if  possible, 
to  get  a  more  constant  ratio,  it  was  decided  to  try  the 
method  of  precipitating  silver  salts  irom  the  neutral 
solution.  The  silver  salts  filter  easily,  giving  a  perfect!? 
clear  filtrate,  but  what  is  still  more  important  is  that  the 
ratio  between  the  volatile  acids  giving  soluble  and  those 
giving  insoluble  silver  salts  affords  a  much  better  means 
of  characterising  the  fats  dealt  with. 


substances  may  be  estimated    in    presence  of  other  fats 
occurring    in    margarine,    which    may    possibly    include 


•  The   complete  apparatus  ib   made    by  F.  E.  Becker  4  Co., 
17-27,  Hatton  Wall,  E.C. 
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In  the  case  nf  palm  kernel  oil  for  which  the  vnluo  of  the 
total  volatile  acids  is  approximately  15,  the  ratio  of  the 
soluble  to  the  insoluble  silver  salts  was  found  to  be  3:  12, 
the  ratio  obtained  by  the  method  of  precipitating 
the  Insoluble  a  ids  was  B  to  10.  'The  ratio  of  silver  salts 
for  ooooanut  and  palm  kernel  oils, however,  wese  found  to 
rarv  as  in  the  previous  cases,  with  the  pereentage  of 
.Is  present   in  the  mixtures.     Mixtures  containing 


(28cO 


10     20     30    40     50    60     70    80     90    100'. 


leas  than  10  per  cent,  ot  cocoanut  oil  yielded  no  insoluble 

silver  sain,  the  addition  of  silver  nitrate  solution  merely 

i!   opalescence.     This  difficulty  was  completely 

le  bv  dissolving  in  the  distillate  from  5 — 10  per 
cent,  of  sodium  nitrate;  not  only  does  this  cause  the 
silver  salts  to  precipitate  well  from  extremely  dilute 
solutions  but  the  ratio  of  soluble  to  insoluble  salts  obtained 
is   made   independent  of   the   concentration   of   the   acids 

listiliate.  The  following  values  give  an  illustration 
of  the  residts  obtained  : — 


Total 
volatile 

ariils. 

Silver 

salts. 

Soluble. 

Silver 

salts. 
Insoluble. 

Batfcr 

32 
20 
15 

29 

4 
3 

3 
16 

Palm  kernel  oil 

12 

Thece  figures  must  be  regarded  as  subject  to  variation 
as  the  fats  themselves  vary  in  composition.  Thus,  in 
of  butter,  the  values  for  the  total  volatile  acids 
and  foi  the  acids  forming  soluble  silver  salts  will  probably 
vary  in  much  the  same  way  as  the  Reichert-Meissl  value. 

Cocoanut  and  palm  kernel  oils  also  give  values  which 
vary  within  certain  limits  and  depend  to  some  extent 
upon  the   nature   of   the   refining    process   which   the   oil 


has  undergone      Nevertheless  H   appears  thai   the  ratios 

lu, on  the  soluble,  and  insoluble  -ilvn  'all,  are  taol\ 
constant  ami  characteristic,  and  should  the  authors 
result!  be  oonfirmed  by  other  investigators,  it  seems 
probable    thai     thej     will    afford    a    ready    and    aOCO.1 

means  ol   estimating   butter  fat   in   mixtures  containing 
..Tint  .ml   palm  kernel  oils.    On  the  othea  hand,  thi 
ratios  afford  no  means  oi  differentiating  between  cocoanut 
and  palm  kernel  oil. 

In  submitting  the  following  detailed  account  of  the 
improved  mothod,  the  author  would  request  those  who 
may  be  led  to  examine  it  further,  either  to  communicate 
to  him  or  publish  their  results  in  order  that  a  decision 
may  be  arrived  at  as  to  its  applicability. 

Improved  method.— The  filtered  fat  (20  grms.)  is  weighed 
accurately  in  a  300  c.c.  Jena  flask  and  treated  with  8  c.c. 
of  a  60  per  cent,  aqueous  solution  of  caustic  potash  and 
25  c.c.  of  glycerol.  The  mixture  is  cautiously  heated 
over  a  naked  flame  until  saponification  sets  in,  and  should 
be  constantly  shaken,  while  great  care  should  be  taken 
to  avoid  overheating.  The  product,  which  should  be  of  a 
straw  yellow  colour,  is  cooled  and  made  up  with  distilled 
water  to  200  c.c.  Of  this  soap  solution,  50  c.c.  (equivalent 
to  5  grms.  fat)  is  measured  into  a  300  c.c.  Jena  flask, 
and  50  c.c.  water  added,  then  treated  with  50  c.c.  of  sul- 
phuric acid  solution  containing  25  c.c.  of  concentrated 
acid  per  litre,  and  1  grm.  of  coarsely  powdered  pumice 
is  added.  The  flask  is  now  connected  by  means  of  a 
perforated  rubber  stopper  with  the  condensing  apparatus 
Hhown  in  the  diagram.  The  outlet  tube  for  the  condenser 
water  at  the  top  should  be  made  larger  than  the  inlet 
tube.  A  small  glass  plate  is  attached  to  the  rubber 
stopper  to  prevent  the  mixture  in  the  flask  from  being 
carried  over  by  splashing. 

The  rate  of  distillation  is  regulated  so  that  the  distillate 
will  fill  the  receiver  to  the  mark  in  about  20  minutes, 
this  volume  representing  100  grms.  of  water  at  65"  C. 

When  the  distillation  is  completed,  the  flask  and  con- 
denser  jacket  are  removed  and  the  side  tube  "  B  "  is  closed 
by  a  cork.  A  few  drops  of  phenolphthalein  and  a  known 
excess  of  A'/10  caustic  soda  solution  are  run  in  through 
the  condenser  tube  which  is  then  closed  with  a  eork. 
The  volatile  acids  dissolve  completely  in  the  alkali  on 
warming  the  apparatus  in  the  water  bath  and  shaking 
well.  The  excess  of  alkali  present  should  be  5 — 10  c.c. 
The  resulting  solution  of  sodium  salts  of  the  volatile  acids 
is  transferred  to  a  200  c.c.  measuring  flask,  the  condenser 
is  rinsed  out  several  times  with  warm  water  and  the 
rinsings  are  added  to  the  main  portion.  After  cooling, 
the  volatile  acids  are  determined  by  titrating  back  the 
excess  of  alkali  with  N  10  sulphuric  acid. 

The  insoluble  silver  salts  are  now  precipitated  by  adding 
.V  10  silver  nitrate  solution  and  20  grms.  of  pure  sodium 
nitrate  is  added  and  dissolved.  The  liquid  is  made  up  to 
200  c.c.  shaken  repeatedlv  during  5  minutes  and  filtered 
into  a  175  c.c.  measuring  flask.  To  175  c.c.  of  the  filtrate 
is  added  a  volume  of.  A"/10  sodium  chloride  solution, 
equivalent  to  seven-eighths  of  the  volume  of  silver  nitrate 
solution  previously  added  whereupon  the  excess  of  sodium 
chloride  is  determined  by  titration  with  A" ,10  silver 
nitrate  solution  using  potassium  chromate  as  indicator. 
(About  5  drops  of  a  saturated  solution.) 

The  number  of  c.c.  of  silver  nitrate  solution  multiplied 
by  eight-sevenths  gives  the  equivalent  of  the  acids  which 
vield  insoluble  silver  salts.  Bv  subtracting  this  value 
"from  the  equivalent  of  the  total  volatile  acids,  the  equiva- 
lent of  the  acids  giving  soluble  silver  salts  is  obtained. 

\  large  number  of  analyses  is  made  in  our  laboratory 
in  accordance  with  these  methods,  and  the  following 
examples  taken  from  the  Laboratory  Journal  illustrate 
the  results  obtein'd. 

In  conclusion,  I  wish  to  thank  Mr.  Omoe  for  the  assist- 
ance which  he  has  rendered  me  in  performing  the  numerous 
analyses  for  the  purpose  of  testing  the  methods  described 
in  this  paper. 
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Palm  Cocoa- 

kernel         nut  oil. 
all. 


CocoamrJ 

1 1,  butter 

and  oilier 

fats. 


-  -lutioli  Used     

Sulphuric  acid  solution  used  in 
titratirfg  back 

Soda  solution  and  in  neutra- 
lising volatile  acids 

Equivalent  found  in  blank 
analyses  (to  be  deducted    ... 

ilent  at  volatile  acids  ... 

Sihvr  nitrate  solution 

.Y/10  sodium  chloride  solution 

added  to  K.i  ce,  ol  filtrate  . . 
Excess  of  sodium  chloride  found 

In  solution 

The  -ilvcr  salt  precipitated 

Equivalent  of  volatile  acids    .. 
insoluble  salts  .... 


26-0  fcO. 
9-6  cc. 


30 
9-3 


25 
13-3 


15-4  cc. 
0-6  CC. 


0-4 


11-7 

0-3 


soluble  salts  . 


14-Sc.c 
24     cc.  i 


21      CC 


104 

24 


11-4 
16 


10-4  cc. 
11-9  cc 

HI 
16-1 

6-6 
7-5 

14-8  cc 

:  <■•■<  c.i 

20-3 
16-1 

11-4 
7-5 

2-9  cc 


Butter  fat  figure,  obtained  by  deducting  one-quarter  of 
the  cocoa  fat  figure  from  the  soluble  equivalent. 
3-9  -  (J  x  72)  =  21. 

Cocoa  fat  figure,  obtained  by  deducting  one-seventh  of 
butter  fat  figure  from  the  insoluble  equivalent. 
To   -  i  x  21)  =  7-2. 

Analyses  of  margarine.     (Composition  unknown.) 


Insol. 

Sol. 

Cocoa  fat 
figure. 

Butter  fat 
figure.       Cocoa  fat.    Butter  fat. 

7-5 

8-4 

16-9 

12-6 

4-2 

3-9 
2-2 
3-9 
3-0 
S-2 

7-2 

8-4 

16-9 

12-6 

3-9 

2-1 
2-2 

c  :    40%      c  :  7-5% 
c:    50%           — 
c  :  100%           — 
c:    80%           — 

c  :    25%       c  :  8% 

Anal 

/ses  o/  fat 

and  fat  mi 

ttures.     (Composition  known.) 

Insol. 

Sol. 

Cocoa  fat 
figure. 

Butter  fat 
figure.       Cocoa  fat.    Butter  fat. 

4-2 
15-8 
14-8 
13-7 

26-1 
3-6 
5-8 
6-7 

16-8 
14-4 

13-1 

26-1                _            c :  ioo% 
—         '    c:100%           _ 
2-2            c:    90%       c:      8% 
3-4           c:    80%       c:    13% 

pertc£>teSUlt  obUil,f'd  varie*  ,rom  tne  actu»>  composition  within  2 
Analyses  ol  margarine.     (Composition  unknown.) 


Insol. 


.... 

11-2 
4-7 

14-4 
9-6 
4-2 
4-8 

10-1 
8-5 

13-7 
6-9 
0-4 


Sol. 


Cocoa  fat    Butter  fat 
figure.  figure.       Cocoa  fat.    Butter  fat. 


2-3 
2-8 
1-6 

8-9 

11-2 

4-7 

_• 

c  :  55% 

- 

3-6 
2-3 
3-3 
1-4 
2-9 
4-4 
3-7 
4-8 
OS 

14-4 
9-6 
3-9 
4-8 

10-1 
8-2 

13-7 
6-6 

2-3 

2-3 
2-9 

c  :  90% 
c  :  60% 
c:2S<„ 
c  :  30% 
<"  :  65% 
c  :  50% 
c:  85% 
c  :  40% 

c:    8% 

c:    8% 
c  :  10% 

Discussion. 

The  Chaibmak  said  the  apparatus  and  method  of 
ot  analysis  were  certainly  verv  elegant,  and  the  under- 
ii'  principle  was  sound.  There  would  be  in  the 
firsj  instance  the  usual  objection  to  any  new  apparatus 
which  was  especially  difficult  to  overcome  in  a  case  like 
butter,  where  millions  of  analyses  had  been  made  bv  the 
established  Reichert  process.     The  method  of  clearing  the 


filtrate  by  adding  sodium  nitrate  was  a  great  advantage  ; 
but  bow  the  result  would  compare  with  the  so-called 
adopted  figures  and  the  limits  within  which  they  varied, 
could  not  be  solved  by  one  operator  alone.  Every  butter 
analyst  ought  to  try  and  compare  this  method  with  the 
results  of  the  standard  method.  The  apparent  advantage 
was  that  in  the  case  of  cocoanut  oil  and  palm  kernel  oil, 
the  volatile  soluble  and  volatile  insoluble  acids  seemed  to 
stand  in  the  definite  proportions  of  i  to  16,  and  3  to  12.  That 
might  be  so  for  silver  salts  ;  but  by  using  this  method  they 
lost  at  once  the  very  distinct  difference  between  the 
cocoanut  oil  and  the  palm  kernel  oil,  namely,  the  difference 
in  the  Reichert-Meissl  values  and  in  the  titration  numbers 
of  the  insoluble  volatile  acids.  As  Mr.  Blichfeldt  pointed 
out,  his  method  did  not  attempt  to  differentiate  between 
palm  kernel  oil  and  cocoanut  oil ;  but  this  was  becoming 
every  day  more  and  more  important. 

Mr.  E.  Gbant  Hoofer  agreed  with  the  Chairman  that  the 
silver  salts  really  promised  to  be  useful  in  the  way  of  effect 
ing  a  separation  of  the  soluble  fatty  acids.  He  asked  if 
the  author  having  effected  such  a  separation  had  decom- 
posed the  silver  salts  and  determined  the  refractions  of  the 
two  classes  of  acids. 

Mr.  E.  R.  Bolton  said  that  if  figures  were  obtained  for 
butters  giving  abnormally  high  and  low  values  respectively, 
then  the  probable  delicacy  of  the  process  would  be  a  mere 
matter  of  calculation.  Had  the  author  made  experiments 
with  cocoanut  "  stearine  "  or  palm  kernel  '*  stearine  "  ? 
These  would  contain  less  soluble  and  insoluble  volatile 
acids,  and  probably-  also  in  different  ratios,  which  might 
considerably  alter  the  figures.  As  these  products  were 
largely  on  the  market  they  should  not  be  lost  sight  of. 
The  chief  use  of  this  method  seemed  to  be  to  find  if  mar- 

farine  contained  more  than  the  legal  limit  of  10  per  cent,  of 
utter  fat. 

Mr.  Blichfeldt,  in  reply,  said  they  had  not  yet  tried 
to  determine  refraction  of  the  different  acids,  but  they 
intended  to  do  so ;  and  that  was  certain!}  the  next 
question  to  be  settled.  Of  course  the  soluble  silver  salts 
from  butter  fat  varied  in  the  same  way  as  the  Reichert- 
Meissl  and  Polenske  values.  His  calculation  was  based 
entirely  on  the  ratio,  and  it  seemed  to  be  more  constant. 
If  a  butter  had  a  low  Reichert-Meissl  figure,  say,  down  to 
25,  the  insoluble  would  come  down  as  well  in  many  cases. 
If  in  cocoa  fat  the  ratio  of  1  to  4  was  altered  to  1  to  6, 
which  they  had  never  found,  the  figure  would  come  down 
to  1-8,  instead  of  2-1.  He  believed  cocoanut  stearine  was 
not  much  used  in  England,  and  he  had  had  no  opportunity 
of  analysing  it.  It  would  raise  the  melting  point  in  the 
margarine  ;  but  the  manufacturer  seemed  to  have  other 
ways  of  doing  that,  which  were  less  expensive,  so  that 
it  was  not  generally  used. 


Nottingham  Section. 


Meeting  held    at   N  ottingham,    on    Wednesday,  May  18(A, 
1910. 


}IR.    S.    .1.    PENTECOST   IN   THE   CHAHt. 


THE  DETERMINATION  OF  PHOSPHORK    ACID  BY 
.MEANS  OF  STANDARD  SILVER  NITRATE. 

BY   JOHN   M.    WTLKIE,    B.SC,   A.I.C. 

Considering  the  facility  with  which  phosphoric  acid 
can  be  determined  by  means  of  a  standard  silver  solution, 
it  is  somewhat  remarkable  that  the  method  has  not  received 
more  attention.  Perrot  (this  J.,  1888,  311)  precipitated 
silver  phosphate  in  presence  of  acetic  acid  and  determined 
the  residual  silver  after  filtration  with  standard  sodium 
chloride.  Clark  (this  J.,  1888,  311)  investigated  Perrot's 
method  with  the  idea  of  making  it  available  for  the  analysis 
of  commercial  phosphates.  After  adding  excess  of  silver 
he  nearly  neutralised  the  acid  solution,  leaving  it  bnt 
faintly  acid  to  litmus.     The  precipitated  silver  phosphate 
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in  thru  filtered,  washed  with  hot  water,  dissolved  in  hot 
dflate  nitric  acid,  and  the  silver  determined  by  Volhard'e 
Holleman  (this  .1..  I N' M .  7(13,  K43)  converted 
phosphoric  soid  or  an  ulknli  phosphate  to  the  dialkali  salt 
i.v   BDsaiui   of   oaustic   Boda,   and    preeipitated    tin-   silver 

n<-  in  presence  of  sodium  acetate.  The  residual 
-ilvcr  u.-i~  then  determined  l-\  Volhard's  method  in  an 
aliquot  |«irt  of  the  filtrate.  In  my  previous  paper  (this 
I  ,  1909,  881  I  stated  that  the  result*  ..I. tamed  by  me 
when  using  Holleman's  method  were  in  all  eases  slightly 

-mee  that   time   Liebermann  (AnalyBt,   1909,  381) 

i  tewhat  modified  the  Holleman  method  ;  he  adds 
a  considerable  amount  ol  nitric  acid  to  the  phosphoric  acid 
Rotation,  adds  excess  of  normal  silver  nitrate  and  then 
ammonia  until  litmus  paper  shows  nn  amphoteric  reaction, 
and  finally  determines  residual  Bilver  after  filtration  by 
Volhard'*    method,     tit    course    it     is    obvious    that    any 

fill  method  must    he   founded   on  Holleman's    lines. 
as  filtration  and  washing  are  to  be  deprecated  for  several 
It  might  be  here  mentioned  that   Baxter  .V  Jones 
Cheni.   New-.   1910.  1.161),  in  connection  with    a    deter- 
mination   of     the    atomic    weight    of    phosphorus,    have 
recently  investigated  the  constancy  of  composition  of  the 
precipitate  obtained  when  disodium  phosphate  and  silver 
interact.     They    rind    the   silver    phosphate   thus 
I  is  of  constant  composition,  a  rather  important 
point  in  connection  with  the  use  of  silver  nitrate  for  the 

lination  of  phosphoric  acid. 
preliminary  work  was  done  to  decide  under  what 
oanditiona    the    determination    should    be    carried    out. 
If  the  ii  to  he  available  for  the  analysis  of  com- 

mercial phosphates  considerable  amounts  of  free  nitric 
aekl  must  of  necessity  be  present,  and  so  the  particular 
alkali  and  indicator  to  be  used  are  important  points, 
l.iels  rniann  uses  litmus  as  indicator  but.  while  Holleman 
neutralises  with  soda,  l.icliei  inann  employs  ammonia. 
tt  indicator,  phenolphthalein  has  considerable  advantages 
■  •\er  litmus;  it  can  be  used  in  the  solution,  and  the  end 
point  from  colourless  to  pink  is  sharp  and  easy  of  recog- 
nition (compare  this  J..  1909.  464).  Ammonia,  while  it 
cannot  be  used  with  phenolphthalein,  has  advantages  over 
soda  in  that  it  does  not  precipitate  silver  oxide,  and  a  few 
experiment*  were  made  with  N  '10  ammonia,  using  methyl 
red  as  indicator.  Non-constant  results  were  obtained, 
and  the  dye  was  precipitated  by  the  silver  phosphate, 
which  is  not   the  ease  with  phenolphthalein  ;    even  when 

,  e  was  added  after  practically  all  the  silver  had  been 
precipitated  the  end  point  was  difficult  to  observe.  In 
some  of  the  experiments  the  neutral  solution  was  filtered 
directly  for  the  determination  of  the  residual  silver  ;  in 
"then,  varying  amounts  of  acid  were  added.  As  the  end 
point  was  so  obscure  and  the  results  were  not  commen- 
surable with  the  trouble  involved,  the  use  of  ammonia 
was  not  further  persisted  in.  It  is  here  worthy  of  mention 
that  silver  phosphate  is  very  readily  soluble  in  dilute 
ammonia,  thus  constituting  a  grave  source  of  danger. 

Holleman's  method  was  then  investigated,  and  with 
the  conditions  of  working  adopted  in  my  previous  paper, 
the  high  results  then  obtained  were  confirmed.  Expcri- 
were  then  undertaken,  in  which  the  excess  of  silver 
nod,  the  mode  of  addition  of  the  silver,  and  the  time  of 
standing  and  the  amount  of  shaking  previous  to  filtration. 
ill  independently  varied.  In  the  course  of  this 
work,  in  which  a  great  number  of  determinations  were 
made,  it  appeared  on  many  occasions  that  the  problem 
had  been  solved.  But  on  further  investigation  the 
obtained  were  shown  to  be  fortuitous.  Ultimately 
it  u.is  found  that  though  silver  phosphate  was  appreciably 
soluble  under  the  conditions  of  working  adopted,  the 
effect  was  masked  by  the  compensation  due  to  co-precipi- 
tated silver  acetate.  If  the  acetate  was  increased,  in- 
creasingly high  results  were  obtained.  To  get  over  this 
trouble  the  silver  was  added  in  two  moieties,  enough  was 
added  in  the  first  instance  to  nearly  precipitate  all  the 
phosphoric  acid,  and  after  vigorous  shaking  the  remainder 
of  the  silver  was  then  added.  But  no  better  results  were 
obtained  in  this  way.  In  all  these  cases,  after  neutralisa- 
tion to  phenolphthalein  had  been  effected,  decinormal 
sulphuric  or  nitric  acid  was  added  in  amount  required  to 
give   the   di-   or   mono-alkali    salt    or   some    intermediate 


acidity.  Finally,  from  a  consideration  ol  tin  theoretical 
aspect  of  the  case,  a  very  small  amount  oi  sodium  aoi 

was  used,  the  phosphoric  neid  solution  was  just  neutral* 
i  ed  io  phenolphthalein  and  an  amount  of  deoinormal 
sulphuric  or  nitric  acid  was  added  which  boo  a  ample 
relation  to  the  amount  of  acetate  added,     lie  sodium 

bate  has  a  great    value  in  that   it   weakens  the  stronger 
old  so  much  that   the  gnat   bulk  of  the  silver  phosphati 
is  precipitated  long  before  the  solution  is  neutral  to  phenol 
phthalem,  and  consequently  the  end  point  is  much  more 
distinct  and  more  freedom  is  given  as  to  the  particular 

COOn  of  silver  added.  In  the  method  as  finally  worl 
out  this  action  of  t he  acetate,  owing  fco  dimini  bed  i  oncen- 
tration,  is  very  much  wi  akened.  and  consequently  some 
other  mode  of  neutralisation  was  demanded  when  large 
quantities  of  nitric  acid  were  present.  Phenolplithalem 
was  added  to  the  phosphoric  acid  solution,  and  then  strong 
caustic  soda  solution  cautiously  until  just  pink.  The 
pink  tint  was  then  discharged  with  dilut.  nitin  acid 
added  drop  by  drop.  In  the  case  of  solutions  containing 
i  alciiim  no  special  indicator  is  required,  for  the  precipitated 
calcium  phosphate  Berves  the  purpose  admirably.  In 
this  case  the  nitric  acid  was  added  until  the  precipitate 
just  dissolved. 

Excess  of  silver  nitrate  is  added  to  the  solution  thus 
prepared,  then  10  c.c.  of  approximately  decinormal 
sodium  acetate,  and  then  highly  dilute  caustic. soda  (approxi- 
mately decinormal  prepared  extemporaneously  by  diluting 
the  strong  solution  already  referred  tin  is  added  with 
shaking  until  the  solution  was  just  pink,  phenolphthalein 
being  the  indicator,  the  final  adjustment  being  made  with 
.V  l(i  sodium  hydroxide  or  sulphuric  acid.  To  the  solution 
thus  prepared  is  added  2  c.c.  N/10  sulphuric  acid,  and  the 
whole  adjusted  to  volume  (150  c.c.)  and  thoroughly  mixed. 
After  filtering  the  residual  silver  is  determined  in  an 
aliquot  part  (100  c.c.)  of  the  filtrate  by  Volhard's  method. 

The  results  obtained  in  presence  or  absence  of  nitrates 
(initially  added  as  nitric  acid)  calcium  salts,  sulphuric 
acid,  etc.,  ware  excellent.  The  method  is  rapid  and 
accurate  and  admirably  adapted  for  the  determination  of 
phosphoric  acid,  alkali  or  calcium  phosphate,  but  is  not 
available  in  the  presence  of  appreciable  amounts  of  alu- 
minium or  iron.  Chloride,  if  present,  must  be  allow,  d 
for.  As  it  is  necessary  to  filter  the  precipitated  silver 
chloride  and  determine  residual  silver  in  an  aliquot  part 
of  the  filtrate,  it  is  much  simpler  and  just  as  accurate  to 
add  excess  of  sulphuric  acid  to  the  phosphate  solution 
and  evaporate  on  the  water  bath.  After  adding  nitric 
acid  the  determination  is  made  as  above.  It  might  be 
here  mentioned  that  my  method  of  titration  of  the  acetic 
acid  liberated,  when  phosphoric  acid  or  a  soluble  phosphate 
is  treated  with  silver  nitrate  and  sodium  acetate,  is  not 
affected  by  co-precipitation  of  silver  acetate. 

Some  determinations  by  the  modified  silver  method. 
(I  regard  as  decinormal  a  phosphoric  acid  solution  con- 
taining 1/30  grm.  molecule  per  litre.) 


cc.V/10     c.c.V/10  c.c.V/lii    c.c.v/1     c.c.v/lii        ccnVlO 
h,I><>.  Ca  NaCl       UNO-         AgNOj  H-1'O, 

taken.        present,  present,     present,      added. 


1      35-11 

15 

39-00 

35-09    (1) 

35-11 

30-0 



30 

42-00 

S5-13    121 

28-41 

0 



15 

26-00 

23-46    (3) 

23-41 

10-0 



15 

26-00 

1!    (4] 

23-41 

10-0 

5-0 

15 

26-00 

23-43 

23-41 

0 

IS 

28-00 

2S-43    (6) 

g:t-41 

25-0 



in 

26-00 

23-:;  1 

11-71 

0 



0 

11-  ■  • 

11-71 

15 

— 

10 

15-00 

11-73    (9) 

In  exp.  (5)  H(l  was  expelled  by  evaporation  with 
sulphuric  acid. 

The-  high  result  in  exp.  (3)  was  obtained  when  the  method 
had  firs/ reached  its  final  form  and  is  given  to  show  the 
kind  of  result  likely  to  be  obtained  by  a  worker  not 
accustomed  to  the  method. 

The  only  difficulty  of  the  method  is  due  to  precipitated 
sUver  oxide  giving  high  results  and  obscuring  the  end 
point.  If  the  soda  used  in  the  final  neutralisation  is  about 
decinormal  no  difficult v  is    experienced,  more    especially 
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if  the  precipitate  be  given  a  few  seconds  to  settle,  so  that 
the  colour  of  the  supernatant  liquid  may  be  observed. 
If  preferred,  much  stronger  s.»la  may  be  used,  provided 
the  precaution  is  taken  to  add  it  drop  by  drop  with  constant 
shaking,  but  the  use  of  weak  soda  is  recommended. 
Within  limits  the  deti  rmination  appears  to  be  independent 
of  the  excess  of  silver  used — a  minimum  excess  of  10  per 
cent,  is  advisable — with  a  large  excess  of  silver  the  diffi- 
culty due  to  precipitation  of  silver  oxide  is  of  course 
accentuated. 

In  conclusion.  1  have  to  express  my  indebtedness  to 
Messrs.  Boots.  Ltd..  for  the  use  of  their  laboratory  in 
which  the  work  was  carried  out. 


NEW   METHODS  FOR  THE   ANALYSIS   OF 

( '(  OIMERCIAL  PHOSPHATES. 

BY  JOHN  M.  WILKIE.  B.SC,  A.I.C. 

For  a  short  account  of  some  of  the  methods  for  the 
determination  of  phosphoric  acid  I  must  refer  to  my 
previous  communication  (this  J.,  1909,  68).  As  there 
mentioned,  innumerable  modifications  of  the  two  chief 
methods  for  the  determination  of  phosphoric  acid  (the 
ammonium  magnesium  phosphate  and  the  ammonium 
molybdate  methods)  have  been  suggested  from  time  to  time. 
Quite  recently  the  determination  of  the  ammonium  content 
of  these  two  compounds  has  again  been  suggested  as  a  con- 
venient procedure,  the  ammonia  being  determined  by 
interaction  with  a  standard  hypobromite  solution ; 
Brandis  (this  J.,  1910,  455).  working  on  ammonium  magne- 
sium phosphate  and  Artmann  (this  J.,  1910,  455),  on 
ammonium  phospho  molybdate.  In  both  cases  washing 
of  the  precipitated  phosphoric  acid  compornd  is  involved. 
A  curious  modification  of  the  ammonium  molybdate 
method  due  to  Grcte  (this  J.,  1888,  771,  and  1909|  1105), 
in  which  glue  is  used,  mav  also  be  mentioned. 
Liebermann  (Analyst.  1909,  360),  has  modified  Holle- 
man's  method  by  substituting  ammonia  for  soda  and 
employs  the  method  for  the  determination  of 
phosphoric  acid  in  urine  after  preliminary  precipitation 
as  ammonium  magnesium  phosphate.  The  method 
worked  out  by  me  in  the  paper  already  referred  to 
depended  upon  titration  of  the  acetic  acid  liberated 
when  phosphoric  acid  or  a  soluble  phosphate  was 
treated  with  silver  nitrate  in  the  presence  of  sodium 
acetate.  The  method  of  course  is  strictly  an  acidimetric 
one.  and  though  admirably  adapted  for  the  determination 
of  phosphates  of  known  constitution,  was  unsuited  for 
the  analysis  of  commercial  phosphates  because  of  two 
fact'  in — uncertainty  as  to  the  constitution  of  the  particular 
phosphate  and  as  to  the  presence  or  absence  of  other 
acids.  For  the  present  assuming  that  phosphoric  acid 
and  its  calcium  salts  alone  are  present,  dissection  is  possible 
if  (1)  the  whole  of  the  undisplaced  hydrogen  can  be 
determined,  (2)  the  total  phosphoric  acid  can  be  determined. 
Consider  the  simple  case  of  the  calcium  salt.  I'aHPO,. 
we    have   for   the   non-displaced   hydrogen 

CaHP04+CH3COONa  +  3AgX<  >,= 
Ag3P04+Ca(N03).,+NaN03  +  <  H,(  OOH. 
That  is,  speaking  in  terms  of  c.c.  of  deeinormal 
solutions  of  baryta  and  silver  nitrate,  the  non-displaced 
hydrogen  will  be  one  third  of  the  total  phosphoric  acifl 
present,  and  the  calcium  will  be  given  by  difference. 
In  the  case  of  the  precipitated  calcium  phosphate  of 
commerce  somewhat  more  calcium  is  always  present  than 
corresponds  to  the  formula,  CaHP(>4,  but  this  in  no  wise 
interferes  with  the  method  just  outlined,  for.  still  speaking 
in  terms  of  c.c.  N/10,  the  baryta  titration  will  correspond 
truly  to  the  undisplaced  hydrogen  and  the  difference 
in  the  baryta  and  silver  titrations  will  correspond  to  the 
total  calcium  present. 

In  the  case  of  superphosphates  it  is  generally  sufficient. 
when  the  method  is  applicable,  to  determine  the  phos- 
phoric acid  by  the  silver  method,  since  the  constitution 
of  the  salt  is  not  desired.  With  the  phosphates  used  in 
this  country  this  is  a  very  convenient  and  accurate  process, 
but  in  the  presence  of  considerable  quantities  of  iron  and 
aluminium  the  silver  method  is  not  available.  The 
methods  of  analysis  here  available  are  somewhat  different 


from  those  previously  mentioned.  Littmann  (Chem. 
News,  lSHwi.  80,  178)  neutralised  to  methyl  orange,  added 
sodium  citrate  and  then  neutralised  to  phenolphthalein. 
Emmerling's  well-known  method  consists  in  neutralising 
to  methyl  orange  to  give  the  free  phosphoric  and  sulphuric 
acids  and  in  titrating  the  free  acid  and  monocalcium  salt 
by  running  the  superphosphate  solution,  previously 
mixed  with  excess  of  calcium  chloride,  into  standard 
soda,  using  phenolphthalein  as  indicator.  Emmerling 
(this  J..  IStvS.  343)  has  also  suggested  another  form  of  the 
second  titration  in  which  the  soda  is  run  into  the  mixed 
superphosphate  and  calcium  chloride  solutions.  This 
second  method  of  Emmerling's  is  of  more  than  usual 
interest,  as  both  Kohn  (Analyst.  1908,  376)  and  Cooksey 
(Proe.  Roy.  Soc.  of  N.S.W.,  41,  163)  have  apparently 
independently  rediscovered  the  method  (ef.  Doherty, 
Analyst.  1908,  273).  Emmerling's  process  is  simple  and 
rapid  and  available  in  the  presence  of  aluminium  and  iron. 

In  the  method  of  this  type  which  I  have  worked  out,  I 
replace  the  second  titration  of  Emmerling  with  a  deter- 
mination of  the  total  undisplaced  hydrogen  in  the  manner 
already  referred  to.  Considering  a  plain  aqueous  solution 
of  phosphoric  acid,  we  have  for  the  methvl  orange  titration, 
H3P04  +  NaOH=NaH2P01-fH20(l)  and  for  the  undis- 
placed  hydrogen  determination, 

H3P04+3AgN03+3CH3COONa= 
Ag3P04+3NaN03+3CH3COOH  (2) 
That  is  (2H-(l)=RH2PO4  =  20O0  c.c  Ayi  = 
CaH4P„Og     Ca,P2Og 
2         _       2      ' 
Of    course    this    method,  suitably   applied,    is    available 
not    only  for    superphosphates,   but    also    for    all    phos- 
phates.    Titration    (1)    is    to    be    regarded    as    positive 
when    the    original    substance    is    acid — when  standard 
alkali  must    be    added    to    produce  neutrality  to  methyl 
orange — and    negative    when    the   original    substance    is 
alkaline  and   standard   acid  must   be   added   to   produce 
neutrality    to    that    indicator.     Titration    (2)    is    always 
positive,  but  in  the  case  of  tribasic  calcium  phosphate  is, 
of  course,  zero.     Perhaps  this  becomes  more  clear  if  one 
considers  the   case   of  that  salt   (Ca3P208)  in  somewhat 
greater  detail.     Under  suitable  conditions  four  equivalents 
of  nitric  or  other  acid  are  required  to  produce  neutrality 
to  methyl  orange 

2Ca3P.08+8HN03  =  2CaH4P;,0^+4Ca(N03)2.  (1) 
Also     there     is    no     undisplaced     hydrogen     in    tribasic 
calcium  phosphate  that  is  titration  (2)  is  zero. 

As  to  the  conditions  under  which  this  second  method 
is  available  we  have  to  consider  two  cases,  soluble  and 
insoluble  phosphates.  In  the  first  case  taking  26  per  cent, 
superphosphate  as  a  type,  9-309  grms.  is  shaken  with 
400  cc.  of  water  and  the  total  volume  made  up  to  500  c.c. 
in  the  usual  way.  Twenty-five  c.c.  of  the  filtrate  is  trans- 
ferred to  a  porcelain  dish  and  titrated  in  presence  of 
methyl  orange  until  all  trace  of  pink  has  gone.  Let  us 
suppose  m  c.c.  of  AT/10  sodium  hydroxide  are  required. 
Another  25  c.c.  of  the  filtrate  is  then  transferred  to  a 
Jena  flask  along  with  15  c.c.  Ar/10  sulphuric  acid  and  boiled 
a  few  minutes  ;  after  cooling  in  running  water,  30  c.c. 
of  approximately  A7/10  silver  nitrate,  30  c.c.  of  N/5 
sodium  acetate,  and  a  few  drops  of  phenolphthalein  are 
added,  and  then  baryta  is  run  in  until  a  permanent  pink 
tint  is  produced  (cf.  this  J.,  1909,  68).  After  allowing 
for  the  added  sulphuric  acid,  whose  function  is  to  prevent 
precipitation  of  calcium  salts  during  the  boiling  to  expel 
carbon  dioxide,  suppose  p  c.c.  of  JV/10  baryta  solution 
were  required.  We  then  have  per  cent.  Ca3P;0N  = 
(p — m)  10/6.  In  an  actual  determination  on  26  per  cent. 
superphosphate,  p  =  18-93;  m  =  2-5  giving  per  cent.= 
27-38  (as  Ca3P208). 

For  the  total  phosphate  content,  9-309  grms.  is  dissolved 
by  the  aid  of  nitric  acid  so  as  to  give  a  total  volume  of 
500  c.c.  Portions  of  25  c.c.  of  the  filtered  solution  are 
treated  precisely  as  aboVe  except  that  a  little  more  silvei 
nitrate  is  added.  The  percentage  of  tricalcie  phosphate 
is  obtained  in  the  same  manner. 

Of  the  insoluble  phosphates  steamed  bone  meal  may 
be  taken  as  a  type.  6-206  grms.  is  ignited,  dissolved 
by    the     aid    of    nitric    acid,     and     after    addition     of 
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water   tin-    volume   is   adjusted    t<>   .~>oi>   .  ..■.     The 
ii'ti-rniiii stion    is    carried     out     in     precisely     the     lami 
inaniii'i,    save     that     nitration     is    unnecessary    and    if 
oi    IS  i-. i'.  are  used  about  27  0.0.  ol  «/10  silver 

.uftioii  in.     If  15  c.o.  of  the  solution  are  used  we 

r  .-.tit.  Ca-,P  i'  (hi  100  24.      On  a  sample 

containing  88  per  cent.  Ca3P208  the  values  29'6  and  45-i) 

.1  for  m  anil  p.  respectively,  giving  i>7  9   p  1 

, ,  hi    oil  iaPa08.     It  will  bo  noticed  that  the  only  diffei 

•noe   between    1I1 thod    as    actually    carried    oot    111 

in.  1 1  hut  outlined  in  theory  is  that    a  certain  am il 

ol  mm.-  acid  is  present.  This  added  acid  will  effeot  both 
!■•  exactly  the  sain.-  . Aleut.  80  thai  their  ditlcr- 
."!.■<■  mil  still  be  a  11. mat  measure  of  the  phosphoric 
K.-i.l  pre  nt  (RH  POt).  The  method  is  not  affect..!  bj 
■f  hydroohloric  acid  or  chlorides  other  than 
that  mere  silver  nitrate  will  require  to  be  addded. 

In  the   absence   of  aluminium  and   iron  in  appreciable 
amount  the  results  obtained  are  excellent.      Of  course  in 
thy!  ..ranee  titration  the  end  point  requires  some 
1   tind  that  every   trace  of   pink   must  be  dis- 
ci ;    any  misgivings  as  to  the  end  point  may  be  set 
it   re-t   by   running  in   the  soda   in  distinct  excess,   then 
taking   back   with  acid   and  again   discharging   the    pink 
tint  with  soda. 

[he  process  does  not  leave  much  to  be  desired  on  the 
seen'  of  rapidity,  as  after  preparation  of  the  solution, 
two  determinations  of  free  acid  alone  need  to  be  made. 

It   may   be  of  interest  to  devote  some  little  attention 

t.i  the  ease  of  phosphates  containing  considerable  aluminium 

and  iron.     As  is  well  known  normal  aluminium  salts  arc 

ueutrsl  to  meiliv  1  orange  but  function  as  the  corresponding 

».  ids  t..  phenolphthalein.     In  view  of  this  it  may  be  well 

t.>  Investigate   the   theoretical  conditions  of   Emmerling's 

method,  which  it    will   be   remembered   is   available   in   the 

of  aluminium  and  iron.     If  we  have  a  solution 

ne    11     c.c.     of     .V   10    Al  (S04)3     and    p    o.c.    of 

\   In    Hjl't ',(/>>«)   and    titrate    with     A'/10    soda    and 

methyl  orange,   and  assuming  AIPO4  neutral  to  methyl 

we     have    for    the    number   of   c.c.    N/10   Nat  111 

required 

Tmo=a+£=?=?E+?  (3) 

-inning  the  method  to  hold  in  the  presence 
of  aluminium  salts  the  number  of  c.c.  of  .V  In  alkali 
required  in  the  phenophthalein  titration  less  the  number  of 
...  oonsumed  in  the  methyl  orange  titration  must  be 
u  previously  shown,  2/3  p=Tp.p.— Tm.o.  (4)  Where 
lpp.  and  Tm.o,  indicate  respectively  the  number  of 
lo   soda   or    baryta. 

Giving  for  the  number  of  c.c.  actually  required  in  the 
phenolphthalein  titration  by  addition '  of  (3)  and  (4), 
Tp.p-.p+2/3a, 

It  is  manifest  thai  the  method  of  double  titration  just 
Jevel,.ped  is  identical  in  theory  with  that  of  Eniinerling, 
silver  nitrate  being  substituted  for  calcium  chloride. 
In     actual      determinations     by      this      method      where 

a=KRI{c.e..Y    10   AI.(S04)3] 
p  =  23-!lLe.e..Y    10    ll:1l'i  I, 
the  following  values  were  obtained  ; — 


Tm.o 
U-5 
14-5 
14-5 


presence  of  1r.u1  salts  iteiri.-  chloride  was  used  in  experi- 
ment (1),  fern,    nitiale  in  the  othi 

\  /in  it     Mln  IV"   .\  ,iu  II, I'ii,     Tin...  I  1.  |.    iTp  )■      1 

1.  872     P 

20            mi.              j  ;n             23-4  89-08 

20            10-0               28-41              28-0  38-50 

■j.i             in-..                 !     .1              28-0  88-48 

In   one   experiment    containing    both    aluminium    and 
iron   1   obtained: — 


Tp.n  Tp.p — Tm.o  3/2(Tpp— Tm)  =  p 
30-14                      15-61  23-46 

30-12  15-62  23-43 

30-16  15-66  23-49 


If  the  mean  value  of  3014  be  taken  we  obtain  23-46 

instead  of  the  theoretical  23-41.     In  the  presence  of  calcium 

he  same   kind   of   results   are   obtained   as   is   Been 

rem  the  following  figure*.     It   is  to  be  understood  that 

dl  figures  are  in  term-  of  c.c.  of  .Y   10  : — 

VilOCa  .V/lo  =  a  .V/IOHjPO,  Tm.o  Tp.p.  (Tp.p— Tm.ol 

AI,iS04)j  p.  3/2=p 

10-0               2:s-41  24-3  10-02           28-68 

I"-"               28-41  24-8  39-88            88-34 

80            10-0               23-41  24-3  39-86           2:1:14 

The  high  values  of  Tm.o  and  Tp.p  in  this  case  are  due  to 
he  fact  that  the  standard  calcium  solution  contained 
xcess  of  nitric  acid.     Similar  results  were  obtained  in  the 


lOFi      I 

m.u    . 


23-41 


45-28 


2  ;■•.; 


lhes,  titrations  just  cited,  though  of  considerable 
■i .  1 1.  .1  1 1. 1 1  t,  are  somewhat  misleading,  in  that  the] 
fivi  no  null.  ,.ii. .n  ol  the  care  that  must  be  taken.  The 
end  point  in  the  phenolphthalein  titrations  requires 
considerable  practice  and  must  be  observed  under  very 
n. i -row  conditions.  The  baryta  is  run  in  until  a  permanent 
deep  pink  tint  is  obtained  which  tand  baking  for  several 
minutes,  2 — 3  c.c.  of  A'.  10  sulphuric  acid  are  then  added 
and  the  whole  shaken  briskly  for  some  little  time  to  dis- 
solve any  precipitated  sjjver  oxide,  baryta  being 
finally  added,  very  gently  rotating  after  each  addition 
until"  the  first  indication  of  pink.  With  amounts  of 
aluminium  or  iron  nearer  to  those  likely  to  occur  in  practice 
the  difficulty  is  not  so  acute. 

The  "  Undisplaced  hydrogen  silver  method  "  finds  its 
greatest  use  in  the  case  whore  dissection  of  the  phosphatic 
material  is  desired  but  is  available  in  its  complete  form 
only  when  the  orginal  material  is  alkaline  to  methyl 
orange.  Fortunately  this  is  shown  in  the  determination 
itself,  for  all  that  is  needed  is  that  speaking  in  terms  of 
O.Oi  of  N/10,  the  undisplaced  hydrogen  should  not  exceed 
two-thirds  the  silver  nitrate  consumed  in  the  silver 
titration,  thus  showing  that  the  original  substance  is 
neutral  or  basic  to  methyl  orange.  Chloride,  if  present, 
must  be  determined  and  allowed  for.  it  finds  its  most 
complete  application  in  the  examination  of  the  precipitated 
phosphates  of  commerce  in  which  the  content  of  true 
precipitated  phosphate  (talll'll,)  is  of  importance. 
The  method  also  enables  one  to  readily  determine  the 
amount  of  phosphatic  residue  left  on  ignition,  a  point  of 
some  importance  in  the  case  of  the  phosphates  used  in 
medicine.  Of  course,  it  has  one  great  advantage,  in  that 
the  phosphate  determination  does  not  depend  upon  mere 
acidimetry,  for  while  the  undisplaced  hydrogen  deter- 
mination "can  be  effected  with  great  accuracy,  the  same 
cannot  be  said  of  the  methyl  orange  titration. 

The  mode  of  application  of  the  method  is  as  follows  : — 
6-206  juris,  is  dissolved  by  means  of  nitric  acid  and  the 
volume  of  the  solution  adjusted  to  500  c.c.  HI  c.c. 
(=0-1241  grin.)  is  transferred  to  a  platinum  dish,  and 
after  the  addition  of  5  c.c.  of  normal  sulphuric  acid  the 
whole  is  evaporated  to  dryness  on  the  water  bath.  The 
moist  crystalline  residue  is  reduced  to  powder  by  means 
of  a  glass  rod  and  when  the  odour  of  nitric  acid  is  no 
longer  perceptible,  the  walls  of  the  dish  are  washed  down 
with  a  few  c.c.  of  water  and  the  whole  again  evaporated  ; 
the  contents  of  the  dish  are  then  transferred  to  a  Jena 
flask  or  bottle  by  the  aid  of  water  and  24  c.c.  approxi- 
mately N/V)  silver  nitrate  solution  added.  The  titration 
is  then  carried  out  as  usual  with  barvta  after  addition 
of  30  c.c.   of    N/5  sodium  acetate  and  phenolphthalein. 

1  i  the  P04  determination,  10  c.c.  is  transferred  to  a 
150  c.c.  graduated  flask  and  diluted  somewhat,  a  few- 
drops  of  phenolphthalein  are  added  ani  ustic 
soda  free  from  chloride  cautiously  until  a  permanent 
precipitate  is  formed  ;  the  precipitate  is  then  dissolved 
by  aid  of  a  few  drops  of  dilute  nitric  acid  ft)  ■  of 
.V  10  silver  nitrate  finally  added.  II"  no  precipitate  or 
turbiditv  forms,  the  absence  oi  ohlari  ired. 
After  adding  10  c.c.  of  approximately  A  L0  sodium 
acetate,   highly  dilute   soda   (about    .V    10)   is  added   until 

]»-rmanent  "pink  tint  is  just  devi  •    1" 

sulphuric  acid  is  then  added  and  the  volume  adjusted 
to  150  c.c.  Attn  thorough  mixing,  the  residual  silver 
is  determined  in  100  c-c  of  the  filtrate  by  Volhard's 
method. 
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It  b  c.c.  of  S  10  baryta  are  needed  in  the  tirst  titration 
(allowance  being  made  for  the  normal  sulphuric  acid 
added'  und  s  0.0,  of,  .V  10  silver  nitrate  in  the  second  we 
have  : — 

,,-r  cent.  CaO^'S-  h   ';;;^      ""    =(S-b)2-26 

per  cent-  PsO,=^"';^;:,H,0  =  S>.  1-907, 

If  b  is  less  than  S  3.  then  the  onlv  constituents  are  the 
di  and  tri  phosphates  (CaHP04.  CajP.Og)  and  we  can 
express  directly  in  terms  of  these  : — 

per  cent.  CaHP04=b     <!gg|  l™  =  bx  10.966 

per  cent.  Ca3PiO,=^3b^"><A00=(s_3b)f 

With  the  above  procedure  chloride  if  present  must  be 
determined  and  allowed  for.  If  c  c.c.  of  .Y/10  CI  are 
present  in  the  quantity  worked  on.  6  and  s  become  res- 
pectively b  4-  c  and  a — c.  If  only  little  chloride  is  present 
as  has  been  the  ease  in  the  samples  that  have  come  under 
my  notice  it  is  much  simpler  to  expel  hydrochloric  acid 
before  carrying  out  the  sifter  determination,  in  the  same 
manner  as  in  the  first  titration,  save  that  the  exact  amount 
1  f  sulphuric  acid  added  need  not  be  known.  After  adding 
a  little  nitric  acid  the  contents  of  the  dish  are  completely 
transferred  to  the  graduated  flask,  and  the  determination 
completed  exactly  as  already  described.  Any  error  due 
to  expelled  chloride  affects'  the  undisplaced  hydrogen 
determination  alone.  This  will  be  more  clear"  if  the 
figures  obtained  in  an  actual  determination  are  considered. 
(The  substance  worked  on  was  a  precipitated  phosphate 
supplied  for  horticultural  purposes.)  The  values  obtained 
for  6  and  »  were  6-37  and  21-14  respectively  (chloride 
expelled  in  both  determinations).  Making  use  of  the 
factors  just  given  we  obtain 

CaO=33-38.P.O,  =  40-31  :  CaHPO.=69-9,Ca,P„Ofi=8-5. 
Total  P=05  as  Ca3P_,Og=88-08. 


identical  with  the  amount  (0-05  c.c.  JV/10)  of  chloride 
actually  present.  It  is  to  be  understood  that  both  these 
methods  brought  before  your  notice  to  night  are  of  general 
application.  The  undisplaced  hydrogen  silver  method 
enables  one  in  the  case  of  calcium  phosphates  free  from 
other  bases  to  directly  determine  the  phosphoric  acid 
and  its  combined  calcium  oxide  by  two  simple  titrations. 
The  aeidimetric  method  enables  one  to  determine  the 
phosphoric  acid  content  by  two  titrations  with  standard 
alkali,  and  when  the  condition  of  the  material  worked 
on  permits,  the  lime  content  as  well.  Both  portions  of 
the  solution  used  in  the  determination  are  evaporated 
with  a  known  volume  of  standard  sulphuric  acid  in  the 
manner  already  described.  After  making  allowance 
in  each  case  for  the  added  sulphuric  acid  we  have,  using  the 
same  nomenclature  as  before,  Tp.p — Tm.o=RH.P04  and 
3 
.,(Tp.p— Tm.o)=total:  P04=S.       That   is,    we  are  now 

in  possession  of  the  figure  supplied  by  the  silver  titration 
in  the  "  undisplaced  hydrogen  silver  "  method  (s).  As 
we  have  also  the  undisplaced  hydrogen  figure  (b)  we  are 
able  to  calculate  as  before.  These  methods  are  available 
for  most  kinds  of  manure  mixtures  but  are  not  available 
for  basic  slag.  In  the  case  of  ammonium  phosphate  or  mix- 
tures containing  ammonia  it  is  of  course  necessary  to  expel 
the  ammonia.  In  some  cases  this  is  very  conveniently  done 
by  evaporating  a  portion  of  the  nitric  acid  solution  to 
dryness  and  after  adding  excess  of  soda  to  again 
evaporate  once  or  twice,  finally  taking  np  in  acid  and 
treating  in  the  usual  manner  (cf.  Wilkie.  this  J..  1909, 
980).  Of  course  ignition  is  available,  but  in  this  case  it 
is  advisable  to  add  some  sodium  hydroxide  so  as  to 
ensure  that  no  meta-or  pyxo-phosphates  are  formed  on 
ignition. 

Some  "  undisplaced  hydrogen  '"  det'.mitmlionn. — The 
mode  of  working  was  as  described— after  expelling 
volatile  acids  by  evaporation  with  standard  sulphuric  acid 
the  residual  acidity  was  determined  with  baryta  after 
addition  of  silver  nitrate  and  sodium  acetate. 


c.c.  .Y/10 
H,PO, 
taken. 

c.c.  .V/10 
Ca. 

c.c.  .Y/10 
H.S04. 

c.c.  .V/10 
Nad. 

c.c.  A710 
BalOH);. 

c.c.  .V  /10 
Residual  acidity  dne  to  Hji'O* 

Sot  corrected  for  CI.                  Corrected  for  CI. 

2:!-4 
23-4 
23-4 
23-4 

11-7 
11-7 

20-0 
20-0 
20-0 

JO-0 

30-0 
50-0 
50-0 

30-0 
25-0 

5-0 

5-0 

53-4 

48-4 

48-35 

23-4 

31-7 

36-7 

Theorj-                                      Theory 
3-4                3-4                         3-4                       3-4 
1-0  (alkl    (1-6)                        3-4                      3-4 
l-65(alk>  (1-6)                        3-35                    3-35 
23-4             23-4                       23-4                    23-4 
1-7                1-7                         1-7                       1-7 
11-7             11-7                       11-7                     11-7 

1 

On  ignition  to  constant  weight  over  a  Meker  burner 
26-43  per  cent,  was  lost,  corresponding  to  73-57  per  cent, 
non-volatile  residue  (CaO,  P205),  against  73-69  by  the 
titration  method  (sum  of  33-38  and  40-31).  On  the  assump- 
tion that  no  nonvolatile  impurities  are  present  the  error 
involved  by  neglecting  chloride  is  thus  seen  to  be  01  per 
cent. 

Chloride  was  then  determined  and  found  to  be  equivalent 
to  n-05  c.c.  of  2V/10  on  the  quantity  (0124  grm.)  worked 
on.  Applying  this  correction  (c)  b  becomes  6-42(6-37-1-  05) 
while  «  is  of  course  unaffected.  The  new  figures  are  then  ■ 
CaO=33-27(P2Oi,=  4031):  CaHPO4=70  •  4.('a,I>,(  >t=T», 
whence  the  non  volatile  residue  (sum  of  CaO  and*  P.O.  )  = 
73-58.  which  is  identical  with  that  actually  found  on 
ignition  (73-57).  The  excellent  agreement  thus  shown  is 
curious  in  the  light  of  the  chloride  found  which  if 
originally  present  as  calcium  chloride,  would  correspond 
to  an  additional  0-13  per  cent.  GaO 

A  possible  solution  of  the  discrepancy  was  the  presence 
of  ammonium  salts  and  this  appeared"  to  be  the  correct 
one.  On  distillation  with  excess  of  soda  10  grms.  yielded 
ammonia  equivalent  to  3-4  c.c.  of  AT/10  acid  corresponding 
to  0-04  c.c.  of  Ar/10  on  0-124  grm.  ;    which   is    practically 


Where  possible  all  evaporations  should  be  done  iD 
platinum  because  owing  to  the  rapid  evaporation  con- 
tamination with  ammonia  is  not  so  acute  a  danger.  When 
hydrochloric  acid  was  present  porcelain  basins  were  used 
The  crystalline  residue  of  calcium  sulphate  must  be 
reduced  to  powder  by  rubbing  with  a  glass  rod  in  order  tc 
facilitate  escape  of  nitric  acid  and  enough  sulphuric  acid 
should  be  added  to  give  a  moist  residue  after  crushing. 
All  distilled  water  used  in  the  actual  titrations  must  have 
been  freed  from  carbon  dioxide  by  boiling.  In  thest 
titrations  it  is  convenient  to  have  the  standard  baryta 
solution  somewhat  stronger  than  N/ 10.  I  find  3iV/20 
a  very  convenient  strength,  and  when  prepared  in  the 
manner  suggested  by  me  (this  J.,  1909,  68)  the  titer  doe* 
not  appear  to  alter  over  a  comparatively  wide  range  o) 
temperature.  In  conclusion  I  desire  to  express  tay 
indebtedness  to  Messrs.  Boots,  Ltd.,  for  the  use  of  then 
laboratory  in  which  the  work  was  carried  out. 

Discussion. 

Mr.  S.  R.  Trotmak  thought  that  chemists  who  had 
occasion  to  use  the  laborious  "  official;"  method  of  deter- 
mining phosphoric  acid,  would   be  gTateful   to  Mr.  VVilkii 
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ii.r  putting  within   their  reach  a  simple   method   which 
urn-lit.  m  any  rule.  !»•  u-rd  for  control  experiments. 
Mr    ,i    Golding  «aid  that  Prof.  Crete,  hud  shown  liim 

lumetric  method  for  the  estimation  of   phosphoric 

i.  id  referred  t"  I",   Mr.  Wilkie,  and  be  felt  bound  I"  Bay 

what  a  very  aoeurate  and  rapid  method  il   was  in  Prof, 

hands.     Speaking    as    an     agricultural    analyst 

the  Fertilisers  and  Feeding  Stuffs  Act,  all  these 
rapid  methods  were  oloscd  to  him,  as  tin-  Hi 'mil  of  Agricul- 
ture and  Fisheries  had  fixed  official  methods  by  which 
phosphates  wrn-  t<>  be  determined  under  the  Vt.  For 
phosphoric  acid  in  milk  ash  he  had  tried  the  Rmmerling 
iinthi'd  mentioned  as  used  by  Duhertv  and  published  in 
lyat  (vol.  33,  p.  273).  For  rapidity  this  lift  nothing 
to  be  desired  and  (he  results  were  very  fairly  in  agreement 
mth  gravimetric  determinations. 

Mr   Wit  kie,  in  reply,  said  it  was  beeause  of  the  exceed- 
ingly   time-consuming    nature  of   the  usual  methods  for 
the  determination  of  phosphoric  acid  that  he  was  led  to 
ill    the    matter.      He   considered   that,  in  the   past 

had  not  been  done  to  the  silver  method,  which. 
in  tin-  absence  of  aluminium  and  iron,  was  highly  accurate 
when  properly  applied.  The  constancy  of  composition 
"f  the  silver  phosphate  was  an  important  feature  of  the 
modified  Rmmerling  method  he  had  worked  out. 
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1HK  SYNTHESIS  (IF  A  ULAZE.  CLASS  OR  OTHER 
COMPLEX  SILICATE. 

1'art  VI. — Tiik   Quadruple-oxide  Mixture   of  Soda, 
Lime.  Alumna  and  Sflica. 

by  john  w.  cof.b,  b.sc. 

The  double  and  triple-oxide  mixtures  possible  in  syn- 
thesizing NajO.CaO.AUOjlOSiOo  having  been  treated  in 


is  I. — v.,  *the  quadruple  oxide  mixture  oonatituting,. 

on  tusion.  the  glasi  "i  glaze,  remained  for  Boa]  examina. 

imii. 

It  was  made  up  in  tin    I. .in    Vc.n  >        I    l00|      ALOj 

lOSiOt,    supplying    the    bases    as    oarbonati   .    and    was 

heated,  cvtiactt  1 1,  a i i.i  analysed,  »c ling  t"  the  methods 

employed     throughout.     Tin      re  ul1      an     ooUeoted    in 

Table    XVIII.     in     Which      tin       Inn, linn,     ha\n     the     same 

meanings  as  before. 

From  Table  Mil  I.,  it    is     .  .  II  that   sunn    inter-action  had 

n  place  at  Sim  I'.,  resulting  in  tin-  formation  Of  a  little 
ii.in-resistatit  substance,  as  evidenced  by  Boluble  silica, 
and  of  a  resistant  compound  as  indicated  by  the  lessened 
quantity  "f  soluble  soda  and  linn-.  Tin-  mass  at  this 
stage  was  hardened,  and  contained  carbon  dioxide.  At 
lOW)  the  inter-aetion  hail  increased,  and  the  carbon 
dioxide  was  complc  Lely  expelled,  while  at  1150°,  with  little 
further  <  In  urn  al  change,  a  fused  and  honeycombed  mass 
,  nlied  Raising  tin-  temperature  still  higher  t..  1300° 
Uiio  on  teased  the  insolubility  of  the  mass  to  97, 
and  finally,  to  '.I!)  per  cent.  ;  tin-  fusion  became  gradually 
more  complete,  for  although  the  "heating"  was  melted 
and  stink  down  at  1300°.  it  was  opaque  from  microscopic 
white  undissolved  particles,  but  at  1400°  it  was  a  trans- 
parent glass,  with  some  enclosed  gas-bubbles,  but  no 
undissolved  white  particles;  high  insolubility  and  com- 
pleteness of  fusion  were  associated,  and  the  importance  of 
maturing  u  glaze  after  running  it  attested. 

Long-period  heatings  were  made  with  this  mixture  at 
•  \ '  ml  temperatures  as  befitted  the  importance  attaching 
to  the  final  stage. 

At  80t)°  C.  the  long-period  heating  differed  from  the 
one  hour  heating  at  the  same  temporuture  in  containing 
mi  carbonate;  the  sulphur  oxidies  in  the  furnace  gases 
had  evidently  been  at  work,  since  42  per  cent,  sulphuric 
oxide  was  present,  an  amount  whieh  lessened  as  the  tem- 
perature rose.  The  soluble  silica  had  reached  ita  maximum 
in  this  heating,  4-7  per  cent.,  and  the  soda  and  lime  had 
begun  to  enter  insoluble  combination. 

At  1000°  the  results  were  not  noticeably  different  from 
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Tabi.k  XVIII. 
Soda.  lime,  alumina,  and  silica  (Na2CO,-f  CaC03  —  Al2<  )3 -  10SiO.2). 


,  Xa.0 
CaO 
RaiCO.  +  CaCO.  +  AljOa  +  lOSiO.  contains      ALU, 

810, 

i  (i 


8-8  per  cent. 

«-2 
H-2 
68-1 

9-7 


N'asO  +  CaO  +  A1203  +  lOSiO;  contains 


XatO     7-6  percent. 
(.'HO        0-8 

AljO,  12-1 

SiO.  73-2 


Where       Time 
tn'iU'tl      (hours! 


Temp. 
°C 


Soluble  in  S  Hcl 


Na:r         CaO         AljO,  SiOj 


810 

in 
>a,CO, 


Hum- 

t'arnaee 


njector 


urn«ce 


■JtStH 


Blank 
1 

24 
1 

U 

1 
24 
24 


800 
1000 


6-8 
3-3 


3-2 
0-6 


6-1 
5-2 


4-2 
1-8 


1-0 


0-2 

0-2 

0-4 

0'9 

0-5 

1-2 

1-8 
1-1 

0-7 

0-8 

1-2 

1-5 

0-5 

1-1 

2-1 
2-2 

2-2 

0-5 
0-8 
0-4 

0-9 
0-8 
1-0 

0-3 

1-0 

0-9 

0-1 

0-1 

trace 

0-3 
1-0 


:<-l 
1-2 


1-3 
1-5 


1-7 


Total 

snl. 

Si02 


Total 

snl. 


Total 
insol. 


Appearance  and  notes. 


0-5 
1-9 


4-7 
2-3 


13-6 
+  CO* 

10-8 

+  ('(),, 

12-rt 
5-9 


t  77-7      Contained  CO, 

t  86-9  |  Hardened.     Contained  COt 

t  82-2      SO,.  4-2%.  No  CO..  Hardened. 
t  94-2      Hardened.    No  COi 


4-8        t  94-1       S03  =  l-3  per  cent. 


5-9 


t  Determined. 


ii.e, 


By  difference. 


t  95-3 
•   94-1 


t   93-1 
•  93-0 


t  96-7 
•   96-2 


t  98-5 
•  99-1 


Fused  and  honeycombed. 
No  COi 

stoiiv   fusion,   slightly   honey- 
combed, sunk  down. 

S03  =  M  per 
S03  =  l-3  per  cent. 

Fused,  limn  \  |   'ii'1'  ll-   'unk 

down    with    microscopic 

.„•     white    particle* 

included.  i_i__ 

Transparent    glass   containuur 

gas-hulil'is.   but  no  andls- 


HOO*.     10  grms 


T    jfcwriiiiuea.  **j    uhihcuvc, 

.  extracted  with  normal  hydrochloric  acid  and  Sodium  carbonate  solution  gave  0*3  per  cent-lin .solution. 
The  S03  is  in  no  case  included  in  'he  "  Total  soluble  "  matter. 


,.1, 
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those  of  the  one  hour  heating  at  the  same  teni|>erature 
excepting  thai  1-3  per  cent,  oj  sulphur  trioxide,  absorbed 
from  the  furnace  gases,  was  present. 

The  long- period  heating  at  1160"  C  contained  1-2  per 
cent,  of  sulphur  trioxide  and  also  more  soluble  lime  than 
the  corresponding  one  hour  heating,  ns  was  determined 
by  several  heatings  and  analyses.  Phis  greater  persist- 
ence  of  soluble  base,  particularly  lime,  had  been  noticed 
in  the  long-period  heatings  of  the  triple-oxide  mixtures, 
and  the  explanation  there  given  (Fart  V.  this  J..  1910.  608) 
can  be  accepted  here,  t  <:..  that  some  of  the  base,  having 
combined  earlier  with  sulphuric  oxide  in  the  furnace  gases, 
was  not  so  quickly  brought  into  insoluble  combination 
later.  The  phenomenon  has  a  direct  bearing  on  works 
practice. 

The  course  of  inter-action  just  traced  for  the  quadruple- 
oxide  mixing  at  the  various  temperatures  was  strikingly 
similar  to  that  of  the  triple-oxide  mixings  described  in 
Part  V.  of  this  study  (this  J..  1910,  p.  608-14).     There  was 


1910,  p.  609)  increased  the  resistance  to  aoid  attaok  of  the 
high  temperature  product.  A  more  marked  effeot  wat 
realised  on  adding  soda  to  the  lime-alumina-silioa  mixture 
(cp.  Table  XVI.  Part  V.)  for  in  that  case  the  formation  of 
insoluble  matter  in  quantity  was  transferred  to  lower 
temperatures. 

The  use  of  four  oxides  instead  of  three  was  of  little  or  no 
importance  in  increasing  non- volatility  or  resistanoe  to 
acid.  Apparently  fusibility  was  increased  but  it  wm 
desirable  to  decide  that   more  clearly. 

Influence  on  Fusibility. — Accordingly  mixtures  were 
made  up  to  correspond  with  the  formulae.  Na«C03-f  lOSiOj 
Na2C03  +  CaC03  +  10SiO„,  Na„C03  +  Al„03  + 10SiO»,  and 
Na2COs  +  CaC03-+- A1203  J- lOSib,,  the  mixtures  of  the 
synthesis  interesting  in  this  connection.  They  were  not 
made  up  directly  from  the  oxides,  but  Na2C03-r  lOSiOj 
was  first  mixed,  calcined  at  1150°  for  24  hours,  ground  dry, 
and  used  as  a  basis,  the  following  mixings  being  actually 
used  : — 


if 


Formula  mixed. 


Weights  mixed. 


Formula  calcined. 


Xa2O.10SiO2  +  CaCOj 
Xa2O.10SiO2  +  Al.Os 

KagO.lOSiO*  +  A1203  +  C'aCOj 


S  Na2O.10SiO2 

'  Carbonate  of  lime 

I  Na2r..lOSiOa 

'  Calcined  alumina 

,  Na2O.10SiO2 

.  Carbonate  of  lime 

'  Calcined  alumina 


662  parts 

100  ,, 

662  ,, 

102  „ 

662  „ 

100  „ 

102  ., 


Na2O.CaO.10SiO2 
Na2O.Al20s.10SiO2 

Na2O.CaO.Al2O310SiO2 


the  same  formation  of  an  insoluble  compound  at  low 
temperatures,  increasing  at  higher  temperatures  with  the 
resultant  production  of  an  acid  resistant  mass. 

The  passage  from  the  double-oxide  to  triple -oxide 
mixtures  disclosed  a  new  course  of  inter-action,  but  the 
triple-oxide  and  quadruple-oxide  mixtures  were  funda- 
mentally similar  ;  there  was  nothing  to  suggest  the  forma- 
tion of  a  special  quadruple  oxide  compound. 

To  clear  this  point  a  mixture  was  made  of  the  formulae 
Na,S04  —  CaSOj  —  AL>03+  10SiO2  and  the  temperature  at 
which  it  began  to  give  off  sulphur  oxides,  on  heating  in  a 
current  of  dry  air,  was  determined,  and  compared  with 
corresponding  temperatures  for  other  mixings ;  the 
temperatures   were  : — 

Sa   sii,  *  l  a.-li, +.M,(i1  +  10SiO»  925°— 945°C. 

KajS04  +  CaS04  +  losiO»  930° — 950°  C. 

Na  304+A1.0,  +  L0SU  I,  935°— 955°  C. 

CaSO.,  +  Al2Oj-H' -  "  1000°— 1020°C. 

These  figures  give  no  support  to  the  view  that  a  special 
quadruple-oxide  compound  was  formed.  The  tempera- 
ture of  evolution  of  sulphur  oxides  was  practically  the 
same  as  found  already  for  the  triple-oxide  mixing, 
Xa.,M  i,  ■  (  aM  i,  lOSil  l2.  which  was  contained  as  part  of 
the  quadruple-oxide  mixing.  The  triple-oxide  compound 
hold-  its  place  as  the  fundamental  glass  or  glaze  unit. 

Systematically,  Xa2O.C'aO.Al2O3.10SiO2  can  be  con- 
sidered as  derived  from  each  of  the  triple  oxide  mixings  in 
turn,  by  the  introduction  of  the  fourth  oxide,  and  the 
effect  of  each  introduction  can  be  studied  by  comparison 
of  Table  XVIII.  with  the  corresponding  Tables  for  the 
triple-oxide  mixtures  (Part  V.  ;  this  J.,  1910,  p.  608— 
613).  The  change  in  the  soda-lime-alumina  mixing 
effected  by  adding  silica  was  radical.  The  free  volatilisation 
of  soda  was  prevented,  and  also  the  persistence  (at  high 
temperatures  in  the  long  period  heatings)  of  sulphates 
formed  by  combination  with  sulphur  oxides  in  the  furnace 
gases.  Instead  of  a  non-resistant  aluminate,  increasing  in 
quantity  with  rising  temperature,  an  acid  resistant  com- 
pound made  its  early  appearance,  and  at  higher  tempera- 
tures the  whole  became  insoluble. 

The  influence  of  silica  on  fusibility  was  marked  by  the 
production  of  a  transparent  glass  instead  of  a  slightly 
coherent  powder.  Xo  other  single  oxide  had  so  much 
influence  ;  the  changes  due  to  any  one  of  the  other  oxides 
were  rather  in  degree  than  kind. 

Alumina,  entering  the  soda-lime-silica  mixture  formed  a 
little  soluble  aluminate  and  increased  fusibility. 
sfLime     added     to      the     soda-alumina-silica     mixture, 
Naj,CO3.Al2O3.10Si62    (cp.  Table  XV.  Part    V..   this   J., 


The  constituents  being  thus  rendered  practically  insoluble 
in  water  could  be  tested  by  moistening,  pressing  into 
pyramids  of  the  Seger  type,  using  the  minimum  of  water, 
and  burning  together.  The  results  are  made  clear  by  the 
accompanying  photograph  of  the  pyramids  after  burning 

CURVE    9. 
SILICATE   SYNTHESIS 
QUADRUPLE-OXIDE 
MIXING   . 


0        800      900      1000      1100      1200     1500     1400 

Temp  °c  . 

._._   soluble  soda 

..      .■  LIME       . 

ALUMINA. 

-- SILICA      . 

(Fig.   2)  in  which  contractions  of  obvious  meaning  are 
used  instead  of  full  formulae. 

The  introduction  of  either  lime  or  alumina  to  the 
Xa2O.10SiO2  mixing  increased  the  fusibility,  and  that  ol 
lime  and  alumina  together  increased  it  further.  Thus  the 
quadruple-oxide  mixing  was  more  fusible  than  any  one 
of  the  triple-oxide  mixings,  and  the  function  of  the  fourth 
oxide  was  determined.* 

•  In  a  paper  "The  Fluxing  Power  of  the  common  Oxit 
J.    W.   C.ibb  and  C.  A.   King,  th-  subject  of  fusibility  has  beer 
separately  treated  (Trans.  Eng.  Cer.  Soc.  9,  41). 
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Summarising,  the  quadruple-oxide  mixing  of  the  glass. 
.laic  "i  oomplex  silicate,  which  »»>  to  !"•  synthesised, 
an  not  chemically  very  different  in  its  behaviour  from 
mine  of  tin'  triple-oxide  mixings  ;  its  advantage  did  nol 
it  in  non-volatility  or  resistance  to  acids,  but  in  fusibility. 


alumina  or  lime  were  |>oHsesscd  of  tic-  fundamental  attri- 
butes, being  non-volatile  and  fusible,  while  hot,  and 
resistant  to  aoid  when  oold.  The  final  quadruple-oxide 
mixing  was  even  more  fusible  and  combined  the  three 
essential  qualities  mosl  completely  \  ns  greater  fusibility 
ested  the  possible  advantage  in  thai  direotion,  wluon 

might  be  scoured  by  still  further 

-n  ion. 


implication  of  compo- 


Fig.   2. 

In  the  combination  of  non-volatility  and  fusibility  when 
K»t.  and  resistance  to  acids  when  cold,  the  defining 
lualities.  of  a  glaze  or  glass  chosen  for  this  investigation, 
1  quadruple-oxide  mixture  was  the  best  of  the 
lynthesis.  It  may  again  be  mentioned  that  other  essential 
qualities  of  a  glaze  or  glass,  such  as  resistance  to 
levitrefication  and  crazing,  are  untouched  by  this  study. 

In  order  that  the  condition  as  to  solubility  of  each  con- 
Itttoent,  at  different  temperatures,  in  the  quadniple- 
mde  mixture  can  be  traced,  curve  9  has  been  prepared. 
The  percentages  of  soluble  matter  arc  plotted  vertically 
and  the  temperatures  of  heating  horizontally. 

The  initially  soluble  constituents,  lime  and  soda,  pro- 
ceed itcadily  with  rising  temperature  to  insolubility  as 
-  is  formed.  The  initially  insoluble  alumina  and 
mii  small  quantities  of  non-resistant  compounds  at 
intermediate  temperatures,  which  lessen  and  tend  to 
extinction  as  the  final  glass  stage  is  reached. 

Genital  Summary. — A  summary  may  be  made  of  the 
whole  synthesis  showing  the  gradual  development  of  the 
essential  qualities;    it   is  given  in  Table  XIX. 


Anolhei  mixing — a  daze  in  practice — In  this  investi- 
'iiiiui  the  root-principle  has  been  to  build  up  the  glass  or 

glaze  from  its  simple  oxidi nstituents,  or  in  some  cases 

oxides  combined  with  volatile  acids,  as  carbonates  or 
occasionally  sulphates.  This  is  the  practice  in  glass- 
making  on  the  working  scale,   but   in  making  a  pottery 

jla/.c.  as  a  rule  the  constituents,  when  mixed,  are  already 

oombined  to  some  extent.  Thus  a  glaze  Buoh  as 
NajO.CaO.AlaOalOSiOg,  or  lay  K,,i  u'ai  i.U.i  ijosiu, 
would  be  made  in  practioe  from  such  a  mixing  as 
\\.A  i.AI.i  f,.6Si(  >._,  -  CaCOj  tSiOj  i.e.,  from  potash  felspar, 
calcium  carbonate,  and  silica,  in  the  proportions  of  the 
formula.  In  this  case  an  insoluble  triple. oxide  compound 
is  present  from  the  outset  and  the  interaction  between  this 
and  the  other  constituents,  on  heating,  is  likely  to  be 
different  in  some  degree,  from  that  occurring  between  the 
simple  constituent  oxides.  For  this  practical  reason  an 
addendum  was  made  to  the  primary  synthesis  by  making 
up  a  mixing  of  the  approximate  formula,  K.jO.A^Oj.OSiO* 
+  CaC03+ 4Si02,  and  subjecting  it  to  the  processes  of 
heating,  extraction,  and  analysis.  The  results  are 
collected  in  Table  XX. 

The  felspar  used  was  extracted  for  a  week  with  normal 
hydrochloric  acid,  but  not  with  sodium  carbonate, 
l'otash  was  substituted  for  soda  because  the  potash  (ortho- 
ilase)  felspar  is  the  insoluble  alkali  compounl  in  general 
use,  and  no  wide  difference  in  behaviour  between  potash 
and  soda  was  held  to  be  likely. 

A  comparison  of  Tables  XVIII.  and  XX.  shows  that  the 
entrance  of  lime  into  insoluDle  combination  was  delayed 
by  the  altered  form  of  the  original  mixing.  At  si Ki  the 
carbon  dioxide  had  been  driven  off  and  a  little  soluble 
silicate  formed,  but  the  mass  was  unchanged  in  appear- 
ance. At  1000°  more  soluble  silicate  had  formed,  and  the 
appearance  of  a  little  soluble  potash  and  alumina  pointed 
to  a  slight  interaction  between  the  felspar  and  the  other 
constituents,  presumably  the  lime.  At  this  -tage  the 
"  heating  "  was  very  slightly  hardened  and  contained  its 
maximum  of  solubles,  for  at  1150°  with  the  mass  much 
shrunken,  and  in  stony  fusion  ;  more  than  half  the  lime 
was  insoluble  ;  interaction  to  form  an  insoluble  compound 
of  lime  had  commenced. 


Table  XIX. 


Mixing. 


Properties,  t 


Double  oxide- 
mixtures. 


.  Xa.rOj  +  CaCOj 

Xa,CO,  +  A!„Oj 
>  NatCO,  +  loSiO, 
I  CaCOj  +  AUO, 

CaCO,  +  lOSiO, 

Al;Oj  +  lOSiO; 

I  Ka,CO,  +  CaCOj  +  AlsO, 
Triple  oxide     '  Na.t'O,  +  CaC0  +  10SiOa 
mixtures.       ',  Xa,COj  +  Al.Oj  +  lOSiO, 
(CaOOj  +  AljOj  +  lOSiO, 

,£t.    !  Na,CO1  +  CaCO1  +  AKO)  +  10SiO2 


Volatile,  fusible  with  white  residue,  non-resistant. 

infusible 
Non-volatile,  somewhat  fusible. 
,,  infusible 


resistant  and  non-resistant  portions. 
non-resistant. 


Volatile,  infusible 
Son-volatili .  fusible 


resistant. 

non-resistant, 
resistant. 


fusible  with  difficulty    resistant  after  strong!?  heating. 


most  fusible 


resistant. 


t  Iniutible  signifies  showing  little  or  no  signs  of  fusion  on  tukinc  to  a  hii;h  temperature 

Volatile  signifies  appreciable  proportion  volatile  on  taking  to  a  high  temperature,  say  1300   C. 


Thus  the  essential  qualities  of  a  glaze  or  glass  have 
been  found  to  attach  to  its  chemical  composition.  No 
doable-oxide  mixing  in  the  synthesis  had  these  qualities, 
nor  the  triple-oxide  mixing  without  silica.  The  triple- 
oxide  mixing  of  lime,  alumina,  and  silica,  was  non-volatile 
and  acid  resistant,  but  not  sufficiently  fusible  ;  while  the 
triple-oxide    mixings    containing    silica    and    soda,    with 


Table  XVIII.  has  shown  that  when  all  the  oxides  were 
presented  as  such  (or  as  carbonates)  the  lime  began  to  go 
into  insoluble  combination  much  earlier;  the  weakening 
of  the  active  chemical  affinities  in  the  mixture  now  under 
consideration,  which  results  from  supplying  the  potash, 
alumina  and  silica,  already  combined  in  a  staple  tnple- 
oxide  compound,  isa  sufficient  explanation  of  this  difference. 
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Table  XX. 

FeUpar,  Lime,  and  Silica. 
IUO. Alo03.6Si02  +  CaCO,+  4S.  < i .,. 


Soluble 

SiOj  soluble  in 

Time 
h.iursi 

Temp. 

•c. 

Total 
sol.  Sil>» 

Total 
sol. 

Total 
insol. 

heated. 

Appearanee  and  notes. 

KjO 

OaO 

41,0, 

HC1 

Na2CO, 

Bl 

0-4 

6-0 



1-4 

1-4 

83-9  t 

Contains  CO* 

Mnitle 

1 

• 

0-6 

6-2 

0-2 

0-4 

1-5 

1-9 

S-9 

J90-8  t 
^  91-1    • 

Unchanged.     No  COs 

Injector 

t 

10O0 

0-7 

9-0 

0-6 

1-4 

1-7 

3-1 

10-4 

(89-5  t 
(89-6   • 

Very  sliuhtly  hardened,  maxi 

mum  soluble. 

1 

1150 

0-7 

o.~ 

0-8 

0-8 

1-8 

2-6 

6-8 

J92-5  t 
»  93-2   • 

Stony    lusion.    much   shrank 

SO,  nil. 

1 

1300 

0-6 

0-6 

0-3 

— 

0-6 

0-6 

2-1 

(97-3   t 
1  97-9   " 

Opaque    fusion    containing 

microscopic  white  paracli 

1 

1400 

trace 

trace 

_ 

0-3 

0-7t 

99-3   • 

Transparent    glass    with    ga- 
bubbles  but  no  on 
particles. 

Worts 

24 

1150 

0-2 

0-8 

0-4 

— 

1-6 

1-6 

3-0 

(96-0  t 
»97-0   • 

Opaque    iusion,    shrunk   fron 

crucible     sides     glazed    oi 

surface.     SO,=nil. 

•• 

24 

1150 

1-3 

0-2 

0-6 

0-9 

1-5 

~ 

Another  heating. 

t  Determined. 


By  difference. 


The  lime  did  not  rind    an  entry  to  insoluble  combination 
until  partial  fusion  facilitated  inter-action. 

From  this  temperature  upwards  the  results  were  very 
much  the  3ame  as  obtained  from  the  oxide  mixing  of 
Table  XVIII.  The  soluble  matters  were  much  lessened 
at  1300°  and  at  1400°,  amounting  to  only  1  per  cent.  ; 
at  the  former  temperature  the  glass  was  opaque  from 
microscopic  undissolved  particles,  and  at  the  latter  was 
clear  and  transparent,  with  no  white  particles,  but  some 
included  gas  bubbles.  The  long-period  heating  at  1150° 
•  contained  less  soluble  matter  than  the  corresponding 
oxide  mixing  of  Table  XVIII..  although  generally  similar. 
It  contained  no  sulphur  trioxide.  and  presumably  on  that 
account,  less  soluble  lime. 

Summarising,  the  felspar-lime-silica  mixing  behaved 
differently  from  the  direct  quadruple-oxide  mixture, 
inasmuch  as  a  higher  temperature  was  required  before  the 
lime  became  insoluble,  but  at  the  higher  temperatures  the 
two  mixtures  were  very  similar. 

Tests  of  insolubility  have  been  made  throughout  this 
study  by  subjecting  the  heatings  to  the  action  of  normal 
hydrochloric  acid  for  24  hours.  It  seemed  advisable  for 
comparison  to  deal  in  the  same  way  with  commercial  pro- 
duct-. Two  samples  were  chosen,  ground,  sieved,  and 
extracted  in  the  usual  manner.  They  were  A.  broken 
Kali  glass  bottles,  and  B.  broken  Jena  glass  chemical 
apparatus,  such  as  btakers  and  flasks;  the  results 
obtained  were  : — 


Soluble  in  cold  normal  HCI  in  24  hours    .  . . 

..  hot  5  per  cent.  Xa.f'O,  soluti  n  in 

1 5  mins 


The  quantities  of  soluble  matter  can  be  seen  bv  com- 
parison with  the  Tables  of  Parts  V.  and  VI.. to  be  of  the 
same  order  as  those  obtained  under  the  same  treatment 
from  the  glasses  and  glazes  made  in  the  progress  of  this 
synthesis. 

The  synthesis  has  now  been  carried  through  on  the  lines 

laid  down  in  Part  I.,  and  it  is  hoped  that  the  mode  of 

■  formation  of  a  glass  or  glaze  has  been  rendered  somewhat 


less  obscure.  At  the  same  time  many  questions  wMdl 
the  tabulated  results  suggest  to  the  author,  and  no  doubt 
to  others,  have  not  been  answered  or  even  discussed,  and 
much  work  lies  waiting  to  be  done  in  elucidation  of  what 
is  scientifically  fundamental  to  the  glass  and  jxittery 
industries. 

To  avoid  possible  misunderstanding  the  author  would 
like  to  make  one  or  two  explanations. 

In  mixtures  containing  soda  there  was  always  some 
slight  Yolatilis-.tion,  and  the  soda  has  been  taken  as  non- 
volatile when  the  volatilisation  was  so  small  as  not  tqafferl 
appreciably  the  chemical  analysis. 

The  temperatures  have  been  taken  throughout  with  » 
thermo-couple  calibrated  against  the  melting  point  oi 
copper  in  air.  taken  as  1065°  C.  The  long-period  heating* 
at  1150°  C.  were  at  that  temperature,  as  determined  by  a 
thermo-couple,  for  about  24  hours,  but  "  to  Seger  cone 
8  or  9  "  would  be  for  some  purposes  a  more  useful  descrip 
tion  of  the  heating  ;  since  the  temperature  published  foi 
Seger  cone  9  is  1310°  C.  and  in  the  industry  these  tem- 
peratures are  freely  used,  the  explanation  is  necessary 
In  the  slowly  heated  kiln  or  furnace,  used  industrially,  th< 
author  has  never  found  the  temperature  corresponding 
with  cone  9  to  approach  1310°  C. 

With  regard  to  the  significance  of  the  summation  to  11" 
when  complex  silicates  are  analysed  and  the  results  calcu 
lated  to  percentages  of  normal  oxides,  something  has  been 
said  in  the  introduction  (Part  I.  this  J.,  1910,  p.  70).  Om 
consequence  is  that  oxygen  cannot  be  deemed  replaced  by 
another  element  in  such  substances.  Generally  tin- 
chemistry  of  complex  silicates  formed  at  high  tempera 
tures,  under  oxidising  conditions,  is  simplified  in  the  samt 
way  as  carbon  chemistry  would  be,  if  the  compounds  o! 
carbon  and  hydrogen  to  be  considered  were  limited  to  suet 
as  contain  just  so  much  oxygen  as  would  convert  the  carbor 
into  carbon  dioxide,  and  the  hydrogen  into  water,  I  h 
examination  this  seems  to  abolish  the  use  of  double  link 
ages  between  silicon  (or  carbon)  atoms,  and  closed  chains 
in  the  construction  of  graphic  formula?  for  such  compounds 
Practically,  it  justifies  the  use  of  oxide  formula-. 

The  author  would  like,  in  conclusion,  to  thank  agair 
the  directors  of  the  Farnley  Iron  Co.,  in  whose  laboratory 
the  experimental  work  has  been  carried  out,  and  Mr.  C.  A 
King,  M.Sc,  hie  chief  assistant,  for  valuable  assistance  it 
analysis  and  experiment  generally,  and  in  the  preparatioi 
of  drawings. 
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Obituary. 

,  BIBLES  HANSON  URE\  [LLE  WILLIAMS,  I    I:  s 

C.    II.    Grexille    William'*    was    liorn   at    ( 'lirlti  nham. 

22ml,  1829,  and  was  the  son  of  S.  Han  oi 
William-.  «  solicitor  II.  died  June  15th,  1910. 
Hiii  professionBl  career  wan  commenced  as  tirst  assistant 

i.  Anderson  of  Glasgow  University,  and  after 
..■ni''  yean  spent  in  research  work,  he  removed  to 
Edinburgh,  where  he  undertook  a  tutorial  class  under 
In  Lyon  Playfair.  Subsequently  (1857  to  1859)  he 
became  lecturer  in  chemistry  at  the  Normal  College, 
Swansea.  In  1S.">9.  he  returned  to  Glasgow,  this  time 
as  chemist  in  the  chemical  factory  of  Messrs.  Miller. 
[n  1863  lie  migrated  to  Groenford  Green,  to  the  works 
fessrs.  l'erkin,  and  here  he  remained  until  1868. 
Shortly  after,  he  entered  into  partnership  with 
M.  Kdouard  Thomas,  at  the  Star  Chemical  Works, 
Brentford,  where  he  and  his  partner  were  engaged  in  the 

nunufacii f  coal-tar  dyest  tiffs  until  the  year  1877. 

After  this  d<.te.  Greville  Williams  somewhat  changed 
his  course,  now  becoming  photometric  supervisor  to 
the  Gas  Light  and  Coke  Company,  with  whom  he 
remained  until  1901.  Subsequently,  as  old  age  ad- 
vanced and  physical  strength  decreased,  he  retired 
into  the  country,  seldom   meeting  his  old  friends  and 


acquaintances,  and  interesting  himsell  in  the  study  ot 
the  ancient    Egyptian    I  and   the   translation  ol 

inscriptions.      Thus,   in   his   later  years,   be    became  an 
almost  Complete  recluse,  and,  sad  to  say,  this  isol 
was  largely    due    to   straitened     circumstances,    and 
the    silence     to    the     pinch    of     poverty,       Grevilk 
Williams'  researches  on  isoprcne,  and    cryptidiuc  (pro- 

bably  a  dimethylquinoline),  on  bases  from  bituminous 

shale,  from  the  Boghead  ca  unci,  mid  from  the  prod  nets 

of  the  destructive  distillation  of  oinohonine,  ah il 

demonstrate  clearly  that  he  was  a  chemical  investigator 
oi  a  high  order.  For  further  evidence  in  the  same 
direction,  a  mere  reference  to  Lunge't  last  edition  of 
his  work  on  "  Coal  Tar  and  Ammonia,"  pp.  38,  173, 
2,'tO,  232,  234,  235  and  230,  may  suffice  To  quote  the 
words  of  his  friend.  Prof.  Sir  Arthur  Church,  to 
whom  the  writer  is  indebted  for  most  of  the  present 
sketch,  "  he  made  many  interesting  discoveries,  and 
has  left  a  considerable  record  of  thoroughly  sound 
work."      C.   Greville   Williams   was   elected    F.R.S.   in 

dune,  1862.    His  chief  literary  work  was  "  A  Handl k 

of  Chemical  Manipulation  "  (Van  Voorst,  1857),  of 
which  a  supplement  appeared  in  1879.  f 

Perhaps  the  highest  testimony  of  all  is  contributed  in 
the  closing  words  of  Sir  Arthur  Church's  memoir  of 
Williams  :  "  The  writer  has  lost  a  friend  of  nearly 
sixty  years'  standing — a  friend  of  rare  quality  and  of 
high  Christian  character." 
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nilating  materials  ;  Experiment*  with .     Eberle, 

I.  Ver.  dcutsch.  Ing„  19111.54,  635— 63s.     Chem.-Zeit.. 
19111.    34.    Rep.,    264.     (Compare    this    ,1..    1904,  478 ; 
B02;    1909.  836.) 

M-FitiMEStTS  made  to  test  the  efficiency  of  several 
ion-conducting  coverings  for  steam  pipes,  under  the  same 
onditions,  gave  the  following  results,  compared  with  the 
■are  steam  pipe  : — 


PercentaEe  of  heat  saved 
Pressure  of 
steam 


(saturated  I  ripe  flanges        1  lanses 
m  atmos-    not  covered      covered. 
poena. 


Ciewlguhr    :1 — I:t 

burnt) 3—13 

burnt  diatomitc '  1-3 — 6-7 

:).3 — 13 

'»tent  guhr  composition    .  31 — 13 

'.**»  wool    3-3—13.3 


78-0 

S2-S 

76-2— 78-5 

83-2— 85-1 

79-3 — 79-8 

84-7—86-3 

79-7 — 80-6 

87-1— 87-7 

78-8 — 80-7 

87-8 — 89-1 

5!-«     92-D 

90.0—90-6 

Patents. 


A.  Sbld. 


urnace*.     T.  F.  F.   Lee,   New  York.      Eng.   Pat.   12,906, 
1.    1909.     Under    Int.    Com..    June   27.    1908. 

>  ■  vi  indkic.u.  boiler  is  provided  on  both  sides  of  the 
urnace  chamber,  which  has  a  contracted  opening  com- 
'lunicating  with   the   heating   thus,    with   segmental  fuel 


chambers  or  hoppers  through  which  the  fuel  is  continuously 
fed  into  the  furnace  chamber.  Air  is  admitted  to  the 
furnace  through  the  tire-bars  at  the  bottom  and  also 
through  a  number  of  adjustable  openings  in  the  outer 
side  of  each  hopper.  The  air  entering  the  latter  openings 
forms  a  down  draught  and  carries  with  it  the  gases  and 
\apours  from  the  "green"  coal  into  the  furnace,  where 
they  are  completely  burnt.  The  coal  is  coked  doling  its 
downward  passage  and  smokeless  and  complete  combus- 
tion is  claimed  to  be  attained. — W.  H.   C. 


Covering   [for   xttnni    pipi'.    htuhr*.    itr.];     A on-conducting 

.     T.  Lonsdale  and  Lonsdale  Bros.,  Ltd..  Blackburn. 

Eng.  Pat.   13.693.  June  11.  1909. 

Sn.icATEn  cotton,  slag  wool,  asbestos,  or  the  like,  is  applied 
in  the  wet  state  to  the  surface  to  be  covered,  after  steeping 
in  a  mixture  of  2-5  parts  of  sodium  silicate,  2-5  of  starch, 
and  95  of  water. — 0.  R. 


Cooling  u-aler.  D.  M.  Clark.  London.  From  lies,  der 
Tentelewsi  hen  (hem.  1'abr..  St.  Petersburg,  Russia. 
Eng.  Pat.  27.938.  Nov  30,  1909. 
The  liquid  to  be  cooled  is  caused  to  How  downwards 
through  a  narrow  annular  chamber  formed  by  a  double 
wall  of  laths,  those  on  the  outside  being  inclined  upwards 
and  outwards,  and  those  on  the  inside  upwards  and  inwards. 
The  space  between  the  1  lied  with  coke  and  the 

lower  part  of  the  chamber  is  boarded  in  and  provided  with 
an  outlet  for  the  cooled  liquid      A  an  is  drawn 

horizontally   through  the  falling   liquid   by  a   fan  placed 

at  the  top"  of  the  central  Bpai ncloeed  by  the  annular 

coke  chamber. — W.  H.  C. 
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Centrifugal  ffixtrators  u-ith  filtering  apparatus,  R.  Haddan. 
London.  From  Aktiebolaget  Separator,  Stockholm. 
Sweden.     Eng.  Pat.  80,068,  Dec.  23.  1909. 

A  KiLTEKiNG  drum  having  a  perforated  wall  lined  with 
filter-cloth  is  mounted  above  and  rotated  with  »  centri- 
fugal separator  having  a  solid  wall.  The  liquor  to  be 
separated  is  fed  into  the  lower  drum  and  the  separated 
liquid  flows  upwards  into  the  centre  of  the  upper  filtering 
drum  and  passes  through  the  filter  cloth. — W.  H.  C. 

Grinding  or  mixing  emulsion*  or  Ac  Kile.  Altonaer  Mar- 
garine-Wcrke  Mohr  und  Co..  Ges.  m.b.H..  Altona- 
Ottensen,  Germany.  Eng.  Pat.  1227.  Jan.  17.  1910. 
Under  Int.  Com?.,  June  29.  1909. 

Ih  order  to  prevent  the  pressure  exerted  by  the  liquid  to  be 
treated  from  increasing  the  friction  between  the  spindle 
and  the  bearings,  the  former  is  driven  by  a  pulley  fixed  at 
the  middle,  and  is  provided  at  each  end.  with  a  rotating 
friction  disc,  which  cooperates  with  a  fixed  grinding  surface 
and  has  its  blades  curved  in  opposite  directions,  so  that 
the  torsional  action  of  the  liquid  at  each  end  tends  to  turn 
the  spindle  in  thy  same  direction,  thus  lessening  the  power 
required  to  drive  the  spindle.— W.  H.  C. 


Desiccating  and  kilning  ;  Apparatus  for .     A.  Pottic 

Fr.  Pat'.  409.960,  March  2,  1909. 
The  material  is  fed  into  a  rotary  drum  provided  wi 
radial  partitions  which  divide  the  interior  into  sectoi 
The  drum  is  placed  in  a  chamber  at  the  top  of  a  dryi 
tower,  and  the  material  after  passing  through  it.  fa 
into  a  similar  drum  placed  below.  From  thi 
drum  the  material  is  discharged  into  a  distribute 
apparatus  which  feede  it  on  to  the  uppermost  of  a  Bori 
of  curved  shelves.  These  shelves  are  alternately  inolin 
in  opposite  directions  and  are  supported  by  cross  rods 
the  upper  ends  about  which  they  can  oscillate.  Thi 
lower  ends  are  free  and  rest  on  projections  from  t 
opposite  wall  of  the  drying  chamber.  By  means  of  oa- 
placed  below  the  shelves,  the  latter  receive  intermitte 
blows  which  cause  them  to  vibrate  and  to  shake  t 
material  downwards  from  shelf  to  shelf  to  the  outlet  at  t 
bottom  of  the  chamber.  The  drying  is  effected  by  a  curre 
of  hot  air  or  gas  which  passes  upwards  through  the  dryi 
chamber.— \V.  H.  C. 

Desiccation  of  fluid  substances.     D.  R.  Henricks.     Fr.  Pi 

410,133,  Dec.  8,  1909. 
The  liquid  to  be  desiccated  is  injected  into  the  chambc 
1.  from  the  reservoir,  5,  through  the  atomising   jets, 


Stilling  or  other  vats  or  vessels  ;    Introducing  and  distri- 
buting mixtures    of   solids    and    liquid    in    .     A.  J. 

Arbuckle.     Johannesburg,    Transvaal.     Eng.   Pat.  2307, 
Jan.    29,    1910. 

The  apparatus  consists  of  a  number  of  concentric  inverted, 
truncated  cones  with  upward  and  downward  cylindrical 
extensions.  The  mixture  is  fed  between  an  inner  upright 
cone  and  the  innermost  inverted  cone  and  the  solids 
slide  down  the  surfaces  of  the  cones  and  are  removed 
by  helical  blades  to  an  outlet  at  the  bottom  of  the  vessel. 
I  lie  clear  liquid  overflows  over  the  upper  edge  of  the  outer- 
most conical  vessel  into  a  launder  or  gutter  which  surrounds 
it.— W.  K.  C. 

Tillering  apparatus.     C.   M.   Chamberlain.   Denver,  Colo. 
U.S.    Pat.   959,401,  May  31,   1910. 

A  STJMBXB  of  filter  tray  are  arransred  one  above  the  other 
in  a  frame.  Each  tray  Is  provided  with  a  filter  bed  which 
divides  it  into  an  upper  and  a  lower  compartment.  The 
upper  compartments  are  tilled  from  a  common  reservoir 
which  contains  the  liquid  to  be  filtered  and  the  lower 
compartments  are  connected  to  a  vacuum  pump  and  dis- 
charge into  a  common  receiver. — W.  H.  C. 


Air,  heated  by  passing  over  the  steam-heated  pipes, 
enters  the  lower  part  of  the  chamber,  1.  The  air  a 
particles  of  desiccated  material  are  kept  in  motion  by  t 
fan  12.  and  are  withdrawn  from  the  chamber,  1,  by  t 
fan,  11,  through  the  opening,  10,  in  the  pipe,  9.  The  fan, 
injects  the  mixture  through  the  pipe,  16,  tangentia 
into  the  conical  collecting  chamber,  17,  provided  v,i 
radial  baffles.  17'.  The  solid  particles  are  driven  to  t 
w  all  by  the  centrifugal  force  and  collect  at  the  bottom 
the  cone,  from  which  they  are  discharged.  The  air  pasi 
on  to  the  second  conical  chamber,  25,  which  it  a] 
inters  tangentially  and  the  particles  of  dry  mater 
which  it  still  contains  are  washed  out  by  a  spray  of  liqi 
from  the  jets,  28'.— W.  H.  C. 

Desiccating  column ;    Counter-current     .     Textil-M; 

chinenfabrik   B.    Cohnen.      Fr.    Pat.  410,506,  Dec.  ! 
1909. 

The  material  to  be  dried,  contained  in  a  tray,  a.  is  plar 
on  the  platform,  c,  which  is  moved  over  the  rollers,  rf, 
through  the  door,  r,  into  the  drying  column,  6.  1 
vertical  screwed  rods,  h,  I,  are  then  put  in  motion  by  t 
pulleys,  s,  and  both  the  platforms,  c,  k,  are  moved  upwar 
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Hi  at  different  kihtiIk,  thf  platform,  r,  being  moved  to 
!»•  lop  whilr  I- \   i.  only    moved   the  height   "I   one  tray 
i-   removed   through  the  door,  (,  on  I"  the 


>e  c 


r.  and  the  motion  of  the  screws  reversed.  The 
latform.  r.  returns  to  the  lowest  position  and  the  tray 
Attaining  the  dried  materials  is  removed  and  replaced 
y  a  fresh  tray  containing  wet  material.  The  platform, 
lowered,  but  the  trays  are  kept  in  position  by  the 
itches,  a,  u.—W.  11.  i  . 

i .;.  dri/imj.  or  curium  i*ing  *ub*tantc<  out  of  contact 
mth  t)„  air.      1..  Teisscrenc  da  Bort.     Fr.  Pat.  410,171, 

1909. 

hk  apparatus   comprises    »    horizontal    metallic     casing 

ivided  by  removable  partitions  or  doors  into  four  com- 

irtments.     The  casing  is  arranged  in  conjunction  with 

that    the   first    compartment    is   moderately 

■tad,  and  the  second  is  heated  to  tire  highest  tempera- 

in-  required.      Tire'  third  and  fourth  compartments  are 

with    means    for    cooling.      The    substances    to 

ed    are    placed    in    wheeled    receptacles    on    rails 

Inch  run  through  the  length  of  the  casing,  and  are  passed 

— i •  -ii   through   the  heating  and   cooling  compart- 

ent*.-  A  T.  I. 

n   of  gaxfK  and  vapours  front    vacuum   apparatus. 
nd   W.   Genseckc.     Fr.   Pat,  410,046,  Dec   6, 

ihb  apparatus   is  especially   applicable   to   multiple   con- 
in   which   eases   are   liquefied.     The   refrigerating 
caused  to  enter  the  apparatus  through  an  injector 
onstructed   that    it   aspirates   the   gases   and 
from   the   refrigerator  and   carries  them  forward 
ith  the  refrigerating  agent.     They  are  discharged  through 
■aM  valves  placed  between  the  injector  anil  the  outlet 
It  the  refrigerating  liquid. — W.  H.  C. 

\xvrporating  liquids   with  gases.     M.    Paschka.     Fr.    Pat. 

110,640,  l>ec.  20,  1909. 
IHB  liquid  and  gas  arc  passed  in  the  same  direction  through 
il  column  or  a  serpentine  tube  filled  with  a  spongy 
which   presents   a    large   surface   and    breaks   up 

•  Barren!    .1  gas  and  liquid,  so  that  they  are  intimately 
v.-d.      The   liquid   leaves   the    bottom   of   the   apparatus 

ly  impregnated  with  the  gas. — W.  H.  ('. 

'y  extracts  of  plants,  leaves,  flowers,  roots  and  in  general 
oil  vegetable  and  animal  materials  ;  Process  and  apparatus 

lor   the    mnnufacturi    of    .     L.    Bourdet.    Fr.    Pat. 

Hi'.'.its-..  Dec.  9,  1909. 

IE  materials   are   extracted    with   a   suitable   solvent  of 

*  boiling    point,  in    an    extractor    or    percolator,    either 


in  vacuo  or  in  the  preaonoe  of  an  inert  gas,     Tin  i  rl 
be  effected  in  the  cold  or  al  any  higher  tempi 
below    l< m i   C,     The    extract    paases   from    the   exi 

nil  placed   below,  in  which   the  solvent  it  distilled 
ofl       In   the  case   oj    extraction  in  the  oold,  the  liquid 

■  \tiaet     is     first     collected      in      an      intermediate     i. 

interposed  between  the  percolate!  and  the  still.     W    II.  I 


IIa— FUEL  ;     GAS  ;       MINERAL     OILS     AND 
WAXES. 

'  '»/i    minis   in  tin    United  States;  Accidents  in  the . 

I'.S.  QeoL  Survey.  June,  1910. 

The  greatest  danger  to  which  the  coal  miner  is  exposed 
is  that  from  falls  of  roof  ami  coal,  and  tins  danger  is 
materially  increased  from  the  weakening  of  the  roof  and 
the  shattering  of  the  coal  left  as  supporting  pillars  when 
excessive  oharges  of  powder  are  used.  In  Hum  out  of  the 
2,412  men  killed  1,191  were  victims  of  falls  of  roof  or  coal, 
and  of  the  7,079  non-fatal  injuries  3,280  were  due  to  this 
cause.  Only  14  per  cent,  of  the  deaths  and  less  than  5 
per  cent,  of  the  injuries  were  due  to  explosions  of  dust  or 
gas,  or  comhinations  of  the  two.  In  the  explosions  that 
occurred  last  year  341  were  killed  and  Ml  injured.  In 
the  accidents  due  to  windy  or  blown-out  shots  and  to 
explosions  of  powder  or  dynamite  108  were  killed  aird  217 
injured.  Falls  of  coal  and  roof  killed  1.191  and  injured 
3,280,  while  in  the  accidents  due  to  miscellaneous  causes 
759  were  killed  and  3.875  injured.  In  1908  the  correspond- 
ing figures  were,  front  gas  and  dust  explosions,  39i>  killed 
and  326  injured  :  from  powder  explosions  and  windy 
shots.  73  killed  and  179  injured  ;  from  falls  of  roof  and  coal, 
1,080  killed  and  2.591  injured  ;  and  from  miscellaneous 
causes.  901  killed  and  3,li7ti  injured.  A  similar  relation 
is  shown  by  the  statistics  for  a  series  of  years.  During 
the  last  three  years  the  total  number  of  deaths  for  which 
the  causes  have  been  assigned  was  30.27t>  and  the  number  of 
non-fatal  accidents  was  72,585.  Of  these,  gas  and  dust 
explosions  killed  4,045  and  injured  4.491  (two -thirds  of 
those  injured  being  in  the  anthracite  mines  of  Pennsyl- 
vania); powder  explosions  and  windy  shots  killed  1,989 
and  injured  4.3M7  ;  falls  of  roof  and  coal  killed  14... H>  snd 
injured  31,621;  and  9,732  deaths  and  32,10fi  injuries 
were  due  to  other  causes.  The  explosions  in  the  anthracite 
mines  show  a  much  smaller  rate  of  mortality  than  in  the 
bituminous  mines.  This  is  probably  due  to  the  com- 
paratively inert  character  of  anthracite  dust,  which  docs 
not  propagate  cumulative  explosions,  such  as  are  likely 
in  occur  in  bituminous  mines  when  initiated  by  an  explosion 
of  tire  damp,  or  otherwise.  Explosions  in  the  anthracite 
mines  are  in  consequence  more  localized  and  attended 
with  comparatively  fewer  fatal  results. 

II  tut*  gas  from  coke  ovens  ;    Utilisation  of .      Times, 

June  29,  1910. 

Tiik  Little  Hulton  I'rlian  District  Council  Hill,  which 
authorizes  the  transfer  of  so  much  of  the  gas  undertaking 
of  the  Salford  Corporation  as  is  within  the  council's  area, 
and  empowers  the  council  to  supply  (ias  in  their  district, 
passed  on  June  -s  through  the  House  of  Lords.  It  is 
proposed  to  utilise,  for  the  tirsi  time,  the  waste  gases 
from  coke  ovens  for  the  purpose  of  a  public  supply  of  gas. 
Under  an  agreement  scheduled  to  the  Hill.  Low  Kll.-i 
contracts  to  supply  the  district  council  annually  with  not 
less  than  eight  million  cubic  feet  of  gas  from  his  coke  ovens, 
the  gas  from  which  is  at  present  running  to  waste.  I'he 
agreement,  which  is  for  35  years,  may  be  determined  after 
that  period  by  either  party  giving  live  years'  notice,  and. 
in  that  event,  the  council  are  to  have  the  option  of  purchas- 
ing Lord  EUesmere's  gas  plant. 

Balloon    gases;     Preparation     of    ■     0.     Sackur.    J. 

Gasbeleucht..    1910,  53.  4S1— 488. 
Oechelhausrr  prepared  a  gas  ••>  0-226  density  (an     1  . 
by  passing    coal  gas   through   vertical  retort*  filled  with 
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-mall  coke  ami  wood  charcoal,  and  heated  .it  the  lower  pad 
to  140n   <       The  composition  of  the  gas  was  as  followc  :-^ 


Mt.r 
treatment. 

i  .irt'.  >n  dioxide 

Carbon  monoxide  

Pei 
1-3 
5-8 

.■....„ 

'.'4-7 

6-5 

2-« 

Per  cent. 
0-0 
7-3 

Ml. 7 

6-0 

.VI 

0-0 

The  lifting  power  of  the  gaa  (at  Bea-level)  was  1000  kilos. 
|kt  looo  ib.  m.  (62J  lb.  per  1000  ob.  ft.)  as  compared  with 
1200  kilns.  (7:,  lb.)  tor  hydrogen.  The  increase  in  volume 
was  slight  owing  to  losses  through  the  retort  walls  The 
oost  of  oonveraionwas2  :>  pfennigper cb.  m.  (6-65— -9-97d. 
per  ItHKi  cb.  ft.)  The  ftmoker-Wolter  process  consists 
in  injecting  liquid  hydrocarbons  downwards  through 
■  bed  of  coke  previously  brought  to  a  high  temperature 
by  an  air-blow.  The  process  yields  a  gas  containing  96 
per  cent,  of  hydrogen,  and  haying  the  density  0-13,  at 
a  cost  of  5  pfennig  per  cb.  m.  (16-6d.  per  1000  cb.  ft.). 
The  apparatus  ran  be  worked  so  as  to  yield  normally  a 
gas  richer  in  hydrocarbons  ami  suitable  for  lighting  and 
Beating,  while  the  light  gas  can  In-  made  when  required. 
Various  processes  for  preparing  hydrogen  by  reactions  in 
aqueous  solution  have  been  suggested  for  military  purposes 
with  a  \ic\\  to  reducing  the  weight  of  reagents  required. 
The  Russian  Army  in  Manchuria  used  aluminium  and 
caustic  soda,  requiring  4-1  kilos,  of  reagents  (other  than 
watd!  ]ht  CD,  in.  of  hydrogen  (250  11>.  per  limo  cb.  ft.). 
as  compared  with  0-4  kilos  (400  lb.  for  1000  cb.  ft.)  using 
iron  and  sulphuric  acid.  The  reaction  between  calcium 
hydride  and  water,  (a  H,  211  t>  2H.  +  ( 'a(OH).,.  requires 
only  0-9  kilo.  (66  lb.  for"  1000  ob.  ft.).  The  hydride  is  pre- 
pared by  passing  hydrogen  over  the  heated  metal  obtained 
by  the  electrolysis  of  fused  calcium  chloride.  In  use.  the 
hydride  is  placed  in  a  series  of  connected  vessels,  and  water 
is  admitted  only  to  the  first,  the  other  vessels  serving  to 
decompose  water  and  steam  carried  over  with  the  gas. 
The  action  of  silicon  on  caustic  soda. 

Si+2NaOH  +  H20  =  2H2+Na,SiO:), 

requires  2-28  kilos,  of  reagents  ]>cr  cb.  m.  of 
hydrogen  (142  lb.  per  1000  cb.  ft.).  Part  of  the 
caustic  soda  may  be  replaced  by  lime,  calcium  silicide. 
or  calcium  hydride  A  portable  apparatus  is  now  on 
the  market  capable  of  generating  120 — 300  eb.  m.  (4240 — 
10.500  cb.  ft.)  of  hydrogen  per  hour  by  this  process. 
Anothei  class  ol  processes  depends  on  the  decomposition 
of  steam  or  the  removal  of  the  heavier  constituents  from 
water-gas.  Frank's  proccst  consists  in  passing  water-gas 
over  calcium  carbide:  Ca(  ._.  .  1 10  CaO  I  3C.  The  car- 
bide also  removes  nitrogen,  and  the  lime  removes  carbon 
dioxide.  According  to  another  process,  the  water-gas, 
with  addition  of  steam,  is  passed  0V(  r  lime  at  450  500  ( '.. 
whereby  the  carbon  monoxide 'is  replaced,  by  hydrogen: — 
can  CO  ffjO  lain.  II.  Other  methods  of  prepar- 
ing hydrogen  on  the  large  scale  are: — (1).  passing  steam 
,,\er  iron;  (2).  decomposition  "f  acetylene  by  heat; 
(3),   electrolysis  of   aqueous  solution-.       A.  T.  i>. 

Paraffin  unr  from  petroleum,  lignite,  and  shale.  .1.  Mar- 
CUSSon  and  G.  .Meverheim.  Z.  angew.  ('hem..  1910,  23. 
1H57  1060. 
In  the  authors'  experience  Graofe'e  method  i'/..  angew. 
i  herii.,  1905,18, 1680) of  distinguishing  b<  t  ween  the  paraffin 
wax  from  petroleum  and  thai  obtained  from  lignite  or 
shale  does  not  always  give  reliable  results,  and  is  not 
applicable  to  crude  waxes,  since  crude  petroleum  paraffin 
wax  may  also  give  pronounced  colorations  with  sulphuric 
acid.  \  detei  ruination  of  the  iodine  value  or  of  I  he  refrac- 
tive index  is  also  inconclusive,  the  differences  in  each 
being  too  small  to  afford  a  proof  of  the  origin  of  the 
wax.  A  means  of  distinguishing  between  the  two  kinds  of 
wax.  however,  may  be  based  upon  the  fact  that  the  oily 
constituents  separated  from  petroleum  paraffin  wax  have 


an  iodine  value  of  onl>  .'!  to  12.  whereas  the  corresponding 
oils  from  lignite  or  shale  paraffin  waxes  have  iodine  value- 
of  IS  to  lib  In  applying  the  test.  100  guns,  of  the  wax  an 
dissolved  in  300  e.c  of  warm  ether,  and  the  solution  treated 
with  the  same  volume  of  (Hi  per  cent,  alcohol.  In  thi 
of  very  oily  crude  waxes.  50  grins,  of  the  wax  and  half  the 
quantities  of  reagents  ere  used.  The  vessel  is  cooled  in 
running  water,  and  the  precipitated  paraffin  wax  is  collected 
on  a  Buchner's  funnel  with  the  aid  of  suction.  The  filtrate 
is  distilled,  the  residue  dissolved  in  50  c.c  of  ether,  and 
the  solution  treated  with  50  c.c.  of  !tli  per  cent,  alcohol, 
and  cooled  to  20  ('.  In  separate  the  wax  as  completely 
as  possible  (as  in  Holde's  method  of  determining  paraffin 
wax).  The  tilt  rati-  from  this  second  deposit  is  evap 
and  the  residue  treated  with  petroleum  spirit  of  low  boiling 

point  to  remove  resinous    constituents.      The  filtrate  I 

these  is  evaporated,  and  the  iodine  value  of  the  oily  "i 
(in  some  cases)  semi-solid  residue,  is  determined  hv 
Waller's  modification  of  ITubl's  method.     I '.  A.  M. 

Carinas    [asphaltum]:     Formation    of .      1).    B.    W 

Alexander.     .1.   Ind.  Eng.  (hem..  1010.  2.  242—246. 

In  the  determination  of  carbenes  in  asphaltum — given  In 
the  difference  between  the  amounts  soluble  in  carboi 
bisulphide  and  in  carbon  tetrachloride — it  was  found  tlia 
the  amount  soluble  in  carbon  tetrachloride  was  less  w  In  i 
the  beaker  containing  the  asphaltum  and  the  carina 
tetrachloride  was  exposed  to  light.  Experiment  show* 
that  win  n  the  treatment  with  this  solvent  was  carried  OH 
in  the  dark,  a  greater  amount  of  the  asphaltum  dissolved 
but  that  on  exposing  the  filtrate  to  direct  sunlight,  carbrnc 
came  out  of  solution.  To  determine  if  these  bodies  u.r 
produced  by  the  action  of  sunlight  alone,  a  sample  o 
asphaltum  was  exposed  as  a  thin  film  to  direct  sunlight  to 
71  hours,  and  then  treated  with  carbon  tetrachloride,  0 
unexposed  sample  being  treated  alongside  undei  the  sain 
conditions.  The  amounts  dissolved  were  practical! 
identical,  thus  proving  that  carbon  tetrachloride  takes  SI 
active  part  in  the  formation  of  carbenes.  Moreover,  sepal 
ated  carbenes  were  found  to  contain  chlorine.  Furthr 
experiments  showed  that  harder  asphaltums  gave  thclargl 
amounts  of  carbenes.  other  conditions  being  identical. 

— T.  St. 

Studies  in  asphalt.     Frankfurter.     Set    IX. 
Patents, 


Proiix*    of   manufacturing   •     T.    G.    •' 

Vancouver,   B.t'.      U.S.   Pat.   058,950,  May  2- 


Itliijin  !!•  s 

Wilson. 

1010. 
FINELY   divided    coal   is  heated   to  a  temperature  of    13 
to     180°    F.,    in    a    closed     mixer,    and     sprayed,     whil 
tinder   agitation,  with    molten   asphaltum    which   has  hec 
previously  freed  from  oil  by  boiling. — W.  E.  F.  P. 

Wood-charcoal ;    Process  and  apparatus  for  tht   economic 

production  ol  ,  and  for  making  [fuel]  briquettes  fun 

email  charcoal.  Huilerie  it  Savonneric  dc  1  una: 
Fr.  Fats.  400,916,  Mar.  1,  1909,  and  410.305.  Mar.  I: 
1909. 
(1).  The  patent  relates  to  a  boiler  furnace  for  burnix 
olive  mare,  sawdust,  and  other  waste  products,  in  BOI 
a  manner  as  to  obtain  charcoal  as  a  by-product,  'II 
furnace  is  divided  by  a  vertical  wall  into  two  chamba 
each  having  a  brick  floor  inclined  downwards  towards  tl 
charging  end.  Both  chambers  open  at  the  "(her  n 
into  a  Ilia  leading  to  the  boilers.  In  working,  the  furnai 
i-  F.rsl  brought  to  red  heat,  and  the  wastes  to  be  bun 
are  thrown  in  as  a  thin  layer:  the  volatile  constitui  nl  ' 
thus  consumed,  and  as  soon  as  the  flame  disappears, a  IW 
layer  of  the  waste  is  thrown  on  to  the  charred  fuel.  Tl 
charcoal  formed  is  removed  even  three  hours  The  t» 
chambers  are  used  in  turn.  (2).  Charcoal  obtained 
described  above  is  ground  to  powder,  mixed  with  24  pi 
cent,  of  water.  15  per  cent,  of  sodium  silicate,  and  :i  I' 
cent,  of  hydraulic  lime,  and  pressed  into  briquettes.     Ml 

drving  in  air  for  two  or  three  day.-  the  briquets      ' 

for  use.—  A.  T.  L. 
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..inr./  coal ,    /'i.,..    /..i  S.   |i.  Sheldon,   Buffalo, 

N.Y.     U.S    Pat,  060,080,  May  24,  1010, 

I  hr    -mm     iih   that    usually    foil,  unl    in 

il.t.ii-    "I    I  In-   gas-tircd,   rrgencrat'vc   ty|M\    except 

heated,  fit  si  nl  n  n<  n  r<  king  t>  mpcra- 

iira  if  Mm   supply   l>in.  ami  lhi*n  at  a  rokinj!  temperature  in 

ngC    to    the-   actual    ,  , .  k  I  n  '_•    ill;  Mil.  I         \V.    E.    F.    I' 


'm   fircilvcir.     VY.  (  Undo,  Niwton,  Scotland.     Eng.  Put. 

I3,(  26,  June  3,   191  9. 
>  n  gas  producer  of  Ihc  water-jacketed  type,  having  pro- 
it   tin    recovery   of  tlir  by-products  resulting  from 
nhustion  of  tin'  fuel,  the  producer  is  provided  with 
il   uptake    iinl  a   rotatable  grate,   the  latter  being 
ickcted   ami   eapiible  of   bring   rained  and   lowered 
'.il.-  t.i  prevent   the  fuel  front  hanging ;    the  fuel  is 
ilistrilaitisl   in   tin      iin.  i    chamber   by   means   of  a 
s  ,,l\  in::  raki'.      From  the  fuel  chamber  short  pipes  extend 
t, rally  through  the  water-jacket  and  communicate  with 
nl  boxes  attached  to  tin.  outer  casing,  the  openings  being 
led    by   doors   from   the   outside.      By    means   of   a 
rtioaJ  pipe  passing  through  the  centre  of  the  fuel  chamber, 
nf  water  is   maintained   in  the  off-take  box.   the 
id  water  passing  thence  to  a  collecting  tank,  which, 

-  i  vvatcr-sriil,  serves  as  a  scrubber  for  the  gas, 
ic  latter  being  forced  through  the  water  by   means  of  an 

operated   hv   the  steam   generated   in   the   water- 
..i      \V.  E.  F.  P. 

M     producers.     T.     Lumsden,     (,'ateshead.     Eng.     Pat, 
10,924,  Aug.  .11.  1909. 

-  producer  of  the  under-fed  type,  tin-  combustion 
inmlxr  is  provided  with  hollow  tiunninns,  ami  is  suitably 
minted,  -,>  that  it  mat  be  inverted  for  the  purpose  ,if 
urging.  The  trunnions  communicate  with  the  interior  of 
e  chamber  and  serve  as  passages  for  the  supply  of  air 
id  steam,  and  fur  the  exit   of  the  gas  generated. 

W.  E.  I'.  P. 

I'mnliihi    apparatus.     P.     A.     Emanuel,     Aiken.    S.C. 

UK.   Pat.  959,324,   May  2+.   1910, 
II  apparatus  consists  of  a  horizontal,  cylindrical  retort, 

-■nil, ling  a  tubular  boiler  in  construction  and   operation, 

I  to  a  furnace  at  one  end.  and  to  a  smoke  stack  at 

'   other  bv   means  of  a  cylindrical  adapter.      Upper  and 

uer  doors,  fitted  with  valved  pipes  for  the  exit  of  the 

products,    serve    respectively    for    charging    and 

ins   the    retort  ;     while,   the  furnace   and    adapter 

h  mounted  on  wheels,  the  whole  apparatus  may 

ed  from  the  smoke  stack  in  one  piece.      Provision 

«Uo  made  for  supporting  the  retort    in   position   when 

1   from   the   other   parts  of  the  apparatus. 

— \V.  E.  K.  P. 

rnturs  :     Process    for    utilising    \mrt   of   the    gases 

rich    hi    carbonic    acid    /nm    .     I'ihlein    und    Co. 

Kr.    Pat.   410.282,    Nov.    26,    19C0.      Under   Int.    Conv., 

28,  n«s. 

applied    to    the    heating    of    gas    rrtorts.    the    process 

in    passing    the   combustion    products    from    the 

series   of   gas-fired   retort-ovens   through   a   gas 

which  is  charged  with  hot  coke  from  the  retorts. 

n  dioxide  is  thus  reduced,  with  the  formation  of 

"H-  of  carbon  monoxide,  and   the  im-  obtained 

or   heating    a    second    oven,       'Hie    combustion 

from   this  oven  are   passed   through  coke  in  the 

belonging    to    the    next     two    ovens,    ami    the 

from   these  are  used  m  the  next    four,  the  gases 

ally  passing  to  tin-  stack.—  A.  T.  L. 

rtkal  retorts  :    Manufactun    ■  ■!  qas    in   .     ('.    B0I7 

Fr.    Pat.    410,411,    He,.    HI.    1009. 

to    reduce    tie-    temperature    at    the    charging 

and   at    the   same   time   to   utilise   some   of    the 

''  of  id,    1,. ton    gases,  the   retorts   an-   not    completely 

d  with  coal,  ami  tie-  uppermost   part   of  the  retorts  is 

■l"l  by  a  current  of  air  which   is  afterwards  used  i"i 


combustion.  The  heating  gases  circulate  around  a 
l"ii  of  ihr  retorts  immediate!}  above  tie-  level  oi  the 
'  hargo,  to  iii-ui,   complete  carbonisation,      V  T.  L. 


Coal-gat;   Arrangement  ••!  purifying  plant  /,,/ 
'I  Eelairagc,    Chauffagc    ,1     Force    Motrice. 


— . 

I,      Pat. 
110,149,  Dec.  8,  1909. 

Thi  puritieis  are  arranged  along  one-half  of  a  Buitable 
shed,  the  other  half  providing  .,  tret  pace  in  which  the 
spent  material  can  be  spread  out  and  ,  xposed  t"  ait  foi 

1,  \  i\  ili.ation.      A    travelling.,  i;,iM     1     are I    overhead 

i"i  removing  ami  replacing  ill,'  covers.      Tin   crane  carries 

a   grali  for  charging  ami  discharging  the  purifiers  1  Cot 

working  the  spent  material.      A.  T.  I.. 

"//.  [crude  petroleum]  .•    Process  Inr  the  treatment  of . 

.1.    H.    Parker.    Los    Angeles,    (al.      U.S.    Pat.    958,820, 
May  24,  1910. 

The    crude    petroleum    is    fractionated,    under    pressure, 

by  successive  treatments  in  a  series  of  heated  cnambei 
maintained  at   successively   increasing  temperatures,   the 
vapour  from  one  chamber  passing  to  the  next   under  a 

definite  differen ,f  pressure  between  tie   two  chaml 

At  intervals,  a  portion  of  the  vapour  is  withdrawn  from 
each  chamber,  at   a  definite  pressure,  ami  condensed. 

W.  1:.  P.  P. 

Fuel  briquettes;    Manufactun    <>l  .     W.    V.    Collins, 

London.     I'.S.  Put.  960,609,  June  7.   1910. 
See  Eng.  Pat.  17,515  of  1007  ;    this  J.,  1008.  030.— 'I'.  F.  P. 

Travelling    distilling    apparatus    for    the    manufactun  of 

ammonium  sulphite.      Fr.   Pat.  410,591.      See  VII. 

Treating  refust  and  eludgi  for  tin  production  of  gas.     In 
Pat.  29,568.     See  XIXh. 


Hb.- DESTRUCTIVE    D1&T1LI  Al.CN  ; 
HEATING  ;    LIGHTING. 


Patents. 

Fuel  for  <jri.i  fires.     J.    L.    Femur.    London.     Eng.    Pat. 

12.785.  June   1.   1000. 

Fusktj  silica  is  employed  in  place  of  the  tin, lav  blocks 
usually  employed.  The  material  is  chistless  ami  lias  high 
radiating  power. — H.  H. 

Electric    incandescent    lamps;     Manufactun    of    met 

filaments   for   .     R.    Jahoda,    Vienna.     Eng      I 

I5.40ii.  .Juh  2,  1909.     Under  Int.  Conv.,  .May  10,  191  9. 

Ik  order  to  reduce  the  amount  of  organic  binding  material 
required  to  form  a  filament  sufficiently  strong  to  withstand 
handling  prior  to  the  final  removal  of  thr  carbon,  -mill 
quantities  of  copper  or  silver  or  of  oxides  or  hydroxides 
of  copper  or  silver  are  added  to  the  paste  form,', I  of  the 
difficultly  fusible  metal  or  metals  ami  the  binding  agent. 
The  copper  or  silver  are  volatilised  'luring  the  final  treat- 
ment.—H.  H. 

Incandescenci    electric    lighting;     Manufactui  tallic 

filaments  fnr .     ('.    H.    Weber,   Berlin.     Eng.    Pat. 

18,808,  Aug.  If,.  1909. 

Ssi  u  1.  quantities  of  tellurium  or  selenium  are  incorporated 
with  the  tungsten  or  other  refractory  metal  composing 
ilu-  filament,  This  is  effected  by  thi  addition  "t  the 
metalloid,  or  it-  dioxide,  to  the  metallic  paste  before  the 
extrusion  of  the  filaments ;  ">  by  heath  metallic 

filaments  in  an  inert  atmosphere  containing  telluride  or 
Bclenide  of  hydrogen.  When  th,  dioxide  of  the  metalloid 
is  employed,  the  raw  filaments  are  heated  in  an  atmosphere 
containing  sulphur  dioxide  to  offeel  it-  reduction.     It  is 
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claimed  that,  although  the  finished  filamenta  contain 
only  traces  of  the  metalloid,  they  aie  stronger  and  more 
Sexible  than  those  prepared  i>v  the  usual  mothods. 

— W.  E.  F.  P. 

lncan.irsc.nce  boilies  for  .,as  lighting      ('.  K.   BShm,  Berlin. 
Eng.  Pat   10.400,  May   1.   1009. 

Sf.k  Kr.  Pat.  100,444  of  1009;  this  J.,  1909,  078.  -T.  K.  B. 


III.— TAR  AND  TAR  PRODUCTS. 

R.duclion    with    metallic    calcium    and    absolute    alcohol. 

I '.  Marschalk  ami  F.  Nicolajewsky.      Her..  1910,  43.  17(0 

—1702. 
The  results  of  the  reducing  action  of  metallic  calcium 
in  absolute  alcohol  upon  several  organic  substances  are 
given  in  this  paper.  Bcnzophenone  is  converted  into 
diphciivlcarbinoi.  Benzoveratrol.  veratroylveratrol.  and 
MTHtri'ylhydroquinonedimethylether  are  reduced  to  the 
corresponding  ltuco-derivatives.  Similarly,  tetramcthyl- 
;.-diaminobenzophenoneisreduccdtoa  earbinol.  (umarone 
is  reduced  to  cumarane.  naphthalene  and  anthracene  to  the 
respective  dihydro-dcrivatives.  quinoline  to  tetrahydro- 
quinoline.  Pyridine  gives  considerable  quantities  of 
ammonia  and'  a  base  smelling  of  piperidine. — F.  Shdn. 

Patents. 

l)i.~t\llatir,n  of  oils,  fats,  and  analogous  substances,  especially 
lar.  tar  oils,  and  resin  oils  ;    Continuous  process  jar  the 

fractional .        H.    Hirzel    Ges.    m.b.H.       Fr.    Pat. 

410,630,  Dec.  20,  1909. 
The  product  to  be  distilled  is  run.  at  an  uniform  rate,  into 
a  long,  horizontal,  flat-bottomed  retort,  on  the  bottom  of 
which  is  a  number  of  baffle-plates,  so  placed  that  the 
liquid  must  follow  a  tortuous  course  tlurough  the  retort. 
In  each  of  the  compartments  formed  by  these  baffles,  a 
perforated  steam-pipe  is  fixed,  and  the  inlet  and  outlet 
for  the  liquid  to  be  treated  are  placed  in  such  a  way  that, 
though  the  steam  pipes  are  covered,  there  is  only  a  slight 
depth  of  liquid  in  the  retort.  The  retort*  arc  heated 
directly,  and  three  or  more  may  be  connected  together, 
and  all  heated  by  the  same  furnace,  so  that  several  fractions 
may  be  taken  off  at  the  same  time.- — T.  F.  B. 

Chlorinated    anthraqvinonesulphonic    acid*  ;     Manufacture 

of  .     F.  I'llmann.  Berlin.     Eng.  Pat,  544.  Jan.  8, 

1910.  Under  Int.  Conv..  May  10,  1909. 
By  treating  chloroanthraquinones  with  fuming  sulphuric 
acid  in  presence  of  mercury  or  a  mercury  compound, 
chloro-anthraquinonesulphonic  acids  are  obtained,  which 
differ  entirely  from  those  formed  when  mercury  is  absent. 
For  example,  a  new  sulphonic  acid,  the  potassium  salt  of 
which  forms  small  yellow  crystals,  sparingly  soluble  in  cold 
water,  but  readily  soluble  in  boiling  water,  is  obtained  by 
heating  5  parts  of  /3-chloro-anthraquinone  with  6  parts 
of  fuming  sulphuric  acid  (containing  18  to  20  per  cent,  of 
anhydride)  and  04!  part  of  mercuric  sulphate,  to  150° — 
lfHrC,  for  three  to  four  hours;  the  mass  is  boiled  with 
water  and  the  unsulphonatcd  material  filtered  off.  The 
new  acid  crystallises  from  the  filtrate  on  cooling. — T.  F.  B. 

Indox>/l.  etc.  ;    Process  of  making .     M.   Mugdan  and 

W.  Herrmann.  Assignors  to  Consortium  f.  Elcktrochem. 
Industrie,    Nuremberg,   Ccrraany.     U.S.    Pat.    960,671, 
June  7,  1910. 
ARYl/jLvriNES  are  converted  into  indoxvl  and  its  deriva- 
tives by  introducing  them,  together  with  alkaline-earth 
siheides,    into    melted,    anhvdrous    alkali    hydroxides. 

— T.  F.  B. 

Thio-derivaUoa     of     Hiarulnmines    or    their    derivatives'} 

Prt*-r*s    for    producing   .     Act. -Ges.    f.    Anilinfabr. 

Fr.  Pat.  410,382,  Dec.   15,   1909. 

When  a  diarylamine  or  a  derivative  of  a  diarylamine  is 
heated    with   sulphur,   in   presence   of   a   catalytic   agent, 


and  with  or  without  a  suitable  solvent,  it  is  converted 
into  the  corresponding  thio-diarylamine.  For  example, 
for  the  preparation  of  thiodiphenylamine,  H-4  parts  of 
diphenylamine,  3-2  parts  of  sulphur,  and  1-2  parts  d 
anhydrous  aluminium  chloride  arc  heated  to  130 
160  C.  ;  large  quantities  of  hydrogen  sulphide  are  evolved, 
and  when  the  mass  has  become  solid,  it  is  washed  with 
water  and  then  with  dilute  alcohol.  Other  suitable 
catalysts  for  the  purpose  are  ferric  chloride,  antimony 
chloride.  ouprous  iodide,  etc. — T.  F.  B. 

Thionaphthm,    derivatives;     Process   for   preparing   — — . 

Badische  Anilin  und  Soda   Fabrik.     Ger.  Pat.  221,486, 

Oct.    13,    1907.      Addition  to  tier.   Pat.  205.324,  Oct.  W 

19(17  (see  this  J„  1909.  134). 

3-Oxy-(1)-thionafhthene    or    one    of    its    derivatives    - 

obtained  by  treating  acetylene-oiVthiosalicylic  acid  or  iu 

homologies  or  derivatives  (used  in  the  process  described 

in  the  principal  patent)  with  alkalis  or  alkali  alcoholates, 

with  or  without  addition  of  a  reducing  agent. — T.  F.  B. 


IV.— COLOURING  MATTERS  AND  DYES. 

ta.  <c-  Benzdianthrone  (Helianlhrone),  meso-Xaphthodi- 
anthrone  and  a  nnr  method  of  preparing  Flavanlhrtm. 
R.  Scholl  and  J.  Mansfeld.  Ber.,  1910.  43.  1734—1746. 
1  :  I'-Dianthkaquikonyl,  prepared  by  converting  1- 
aminoanthraquinone  into  1-iodoanthraquinone  by  th, 
diazo-reaction  and  heating  this  with  copper  powder,  is 
converted  by  reducing  agents,  preferably  copper  powder 
and  concentrated  sulphuric  acid,  into  1:9:1':  9'-  or 
mesc- Benzdianthrone  (I). 

CO  CO 


This  is  a  vat  dyestuff  giving  with  alkaline  .sodium  hydro 
sulphite  a  green  vat  from  which  cotton  is  dyed  in  the  sami 
shade  which,  however,  turns  to  yellow  on  exposure  V 
the  air.  The  colour  is  intensified  by  heating  the  dyei 
material  with  bromine-water.  The  tetrabromo-derivativi 
also  forms  a  vat  from  which  cotton  is  dyed  in  gold-yellow 
shades.  Dyestutfs  of  the  same  type  are  obtained  b\ 
similar  reduction  of  2  :  2'-dimethyl-l  :  1'-  dianthraquinonv 
(vellow)  and  diamino-o-dianthraquinonyl  (violet  hmwni 
When  mc.so-benzdianth.rone  is  heated  with  anhydrou 
aluminium  chloride  for  three-quarters  of  an  hour  at  140"— 
145°  C  it  is  converted  intol  :  9  :  8  :  1' :  9' :  8'-<>i 
naphthodianthrone  (II). which  with  zinc  and  hydrosulphifa 
gives  an  orange  to  flesh-red  vat  from  which  cotton  i-  dye 
in  orange  red  shades  changing  to  yellow  in  the  air.  1:1 
Dianthraquinonyl,  on  nitration,  yields  a  mixture  ■ 
dinilro-derivatives  which  by  subsequent  reduction  il 
converted  into  Flavanthrene.  but  only  traces  are  obtained 

-J.  c.  C 

meso- Benzdianthrone    (Helianlhrone]  :     Some    products    <• 

reduction  of .     J.  Potschiwauscheg.     Ber.,  1910,  43 

1746—1748. 
When  meso-Benzdianthrone  (see  preceding  absd 
shaken  for  HI  hours  with  zinc  dust  anil  acetic  anhydridi 
it  is  converted  into  diacetyldihydro-mcso-bcnzanthroiu 
which  is  a  brown  powder.  Boiling  for  4  hours  with  thc- 
agenta,  and  subsequent  hydrolysis,  converts  meso-\x.nia- 
anthrone  into  a  tetrahydro-dcrivative,  a  black  brown  puwdc 
insoluble  in  sodium  hydrosulphite,  and  when  the  heatin 
is  prolonged  for  10  hoars,  the  product  being  then  hylr 
lysed,  a  hexahydro-derivativc  is  obtained  which  is  a  dar 
brown  powder. — ,T.  (.'.  (.'. 
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nlhreni  :    Tin  him  rat  o)  •   -   .     J    Potachiwauscheg. 
Bar.,  1010,  43.  1748-    l7.r>o 

\\ik\  I'lnvantliriiH'  i-  treated  with  sodium  hydrosulphitc 
and  pndhini  hydroxide  ii  yields  u  blue  vat  containing 
ilihydroflavanthrcni  hydrate,  The  author  now  finds  that 
w )u  ii  this  compound  is  treateil  with  p-bromobenzoyl 
chloride  'ii  alkaline  solution,  mono-^-hroniobenzoyldi- 
hydroflavanthrenc 

<U'<>.('„H1Br 


i-  produced      It  crystallises  from  nitrobenzene  in  yellow 
needles.-    ,|,  <  •.  ('. 


Acyl-aminoanthraguinones  ami  anthraquinonc  mtrcnptant 
and  ihrtr  behaviour  with  vegctabh  fibres.  < ',  Seer  and 
I:    Weitcenbock.     Monatah.  Chem.,  1910,  31.  .S7 1 — 377. 

I'm  author!!  have  condensed  a  number  of  aminoanthra- 

qninones    with    anthraquinone-2-earboxyl    chloride.     The 

condensation    product    with    2-aminoanthraquinone   dyes 

cotton  from  the  vat  in  pale  yellow  shades,  hut  those  from 

quinones   containing   an   amino. group   in   the 

ortho-position    to    the    carbonyl    group    produce    bright 

ing  from  yellow  to  red  ami  brown.     Benzoyl- 

l-anthranuinone  mercaptan  hay  no  affinity  for  vegetable 

.1  r.  c. 


Tkiaiiue  dyestuffs  of  the  anthraquinonc   series.       Expert- 

mml*    m    tin    preparation  of .      I'.   E.    Laube    and 

.1.  Lihkind.     Her..   1910,  43.  1730—1734. 

ndenaing  1-aminoanthraquinone  with  l-chloro-2  :  t- 

diaitrobenzene  by  boiling  in  nitrobenzene  solution  in  the 

of   copper   acetate   or   coppei    powder   for   4 — ti 

hours,    2  :  4'-dinitro-l-anilinoanthraquinone    is  obtained, 

whioh  is  readily  reduced  by  sodium  sulphide  to  the  corre- 

ng   diamino-compnund.     By    heating    this    with    2 

I   sulphur  and   5-   ti   parts  of  sodium  sulphide  for 

I    150      200   ('..  a  sulphide  dyestuff  is  obtained 

which  dyes  cotton   in  fast   green  shades.     By  a  similar 

t  operations  2'  :  l'-diamino-2-anilinoanthraquinone 

fnnushes  a  sulphide  dyestuff  which  gives  fast  brown  shades 

■a  eotton.    .1.  c.  C. 

Patents. 

•  J  [aid]  dyestuffs;    Manufacture  of .     P.   A. 

Newton,   London.     Prom   Farbenfabr.   vorm.   F.   Bayer 
und  Co.,  Elberfeld,  Cermunv.      Kng.   Pat.   14.821),  June 

24.    l 

8     Til-    963,033,   953,034,   and   953.035  of    1910; 

1910,  .V>4.  In  general,  the  dia/.o. compounds  of 
unmoanl  ethers  are  combined  with  2.8.6-aminonaphthol- 
ulphonic  acid  ur  its  derivatives  substituted  in  the  amino 

I    F.  B. 

•■•  dyeing  on  a  mordant  <iml  their  intermediaU   ).r<>- 
tucts ;     Production    of    new-  — .     Farbenfabr.     vorm. 
und   Co.     Fr.    Pat.    (10,116,    Dec    7.    1909. 
lei  Int.  Pony..  Man  h    I.   1909. 

-»i*  is  made  for  the  azo  dyestuffs  obtained  by  com- 
bining   diazotised     o-aminophenolsulphonie     acids     with 

:  3-dihydroxy  quinoline      They    dye    wool   from    an    acid 

*lh  in  yellow  to  red  shades  whi<  h  become  last  red  to 
Iilunh  rc<l  on  being  chromed.     An  example  illustrates  the 

reparation  of  a  dyestuff  using  2-aminophenol-4-sulphonii 
It  gives  bright  yellowish  brown  shades  on  wool 
»hich  on  chroming  become  red-  .1.  c.  ( '. 


Aiithrttctni    series  ;      ProeflM    /or    WuMng    derivatives    [thio> 
ether*]   "I   tl"  Farlieiifabr.    vorm.    K.    liavei    und 

i  ...     I'i    Pal    110,1(12,  Dee.  x.  1009.     Dndoi  fat.  I  onv., 

Dec.     11.    I '.MIS 

Wiikn    anthraquinonc    derivatives    containing    negative 

Mib-t  it  iicnts  arc  heated  with  aliphatic  nieicaptaiis.  anthra- 
quinollc   thlo-cthcrs   arc    produced        ThuH     1-anilnoaiitlira 

qumonc  l-thio. ether  is  obtained  by  heating  to  7,r>  < '.  for 
six  hours,  in  an  autoclave,  a  mixture  of  Jtl  kilos,  of  I- 
ainino-  t-chloroantliraquinone,  J  kilos,  of  ethyl  meroaptan, 
2  kilos,  of  sodium,  and  loo  kilos,  of  alcohol  ]  the  thio-ether 
separates  on  cooling.  The  Bulphonio  acids  of  these  fchio- 
>  tlicrs  dye  wool  yellow  and  red  shades  from  acid  baths. 

— T.  F.  Ii. 

Vat  Uhioindigo]  dy   ami  process  of  making.     A.  Schmidt 
and   K.    Bryk,   Assignors  to   Farbwerke  vorm.   Meiater, 
Lucius,    und    BrQning,    Hoohst    on    Maine,    Germany, 
0.8.   Pat,  959,617,  May  :tl.  1910. 
o-o-1)uvinotiiicmmiioi>     and     its     dihalogen     derivatives 
are   obtained    by    reducing   the   corresponding  dinitrothio- 
indigo  or  o-o-dinitro-/)-p"dihalogenthioindigoR.     On  treat- 
ment    with    alkaline    reducing    agents,    such      aa    hydro, 
sulphites,   the    products  yield    vats  from   which    wool  and 
Cotton  arc  dyed  dark   blue  to   black  shades.—  T.  K.  B. 

Dyestuffs  obtained  In/  tin  treatment  of  heather.     X.  F.  I>el>c- 

dat.  Fr.  Pat.  410,569,  "Nov.  25,  1910." 
When  heather  is  extracted  with  alkaline  water  and  the 
solution  either  evaporated  to  dryness  or  acidified,  a  dye- 
stuff  is  obtained  to  which  the  name  "  Heather  carmine" 
is  given.  The  mother  liquors  from  the  latter  mode  oi 
isolation  contain  a  dyestuff  giving  orange  rose  shades. 
According  to  the  part  of  the  plant  extracted,  the  dyestuff 
obtained  varies  in  shade  from  brown  to  rose  and  purple, 
It  may  be  applied  to  wool,  silk  or  cotton  by  the  aid  of 
a  mordant  such  as  alum,  and  may  also  be  used  for  the 
preparation  of   paints. — .!.('.('. 

Monoazo    dyestuff;      Yellow and     its     manufacture. 

Akt.-ties.  f.  Anilinfabr.     Fr.  Pat.  410,639,  Dec,  20,  1909. 

The  dyestuff  obtained  by  combining  diazotised  p-chloro- 
aniline-m-sulphonic  acid  with  I-phenyl-3-metfayl -5- pyraz- 
olone in  alkaline  solution  dyes  wool  from  an  acid  bath  in 
deep  yellow   shades  which  are  very  fast  to  light.— J.  ('.  C. 

[JHphenylnaphthylmethane]     dyestuffs;      Manufaduri     of 

.     P.     A.     Newton,    London.     From    {farbenfabr. 

vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany.  Eng. 
Pat.  14,311.  June  is.  1909. 

See  Ger.  Pat.  216,306  and  Fr.  Pat.  404.800  ;    this  .1..  1909, 

1309,  anil   1910.  207.— T.  F.  B. 

Dyes  of  tin  anthracene  *erie*  ;  Manufacture  of .     P.  A. 

Newton.    London.      From    Farbenfabr.    vorm.    F.    Bayer 

und  Co.,  Elberfeld,  Germany.     Eng.  Pat,  15.848.  July  7. 

1909. 
See'  Addition  of  July  13. 1909.  to  Fr.  Pat,  400.053  of  1909  ; 
this  J.,  1910.  412.— T.  F.  B. 

Anthraquinonc   dye;    Cray .     W.    Mieg,    Assignor   to 

Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  <  •■  rmany. 
U.S.  Pat,  90O.182.  May  31,  191o. 

Sue  Gar.  Pat.  213.501  of  1908  ;  this  J..  1909.  1082.— T.  F.  B. 

Vat  [thioindigo]  dyestuffs;  Process  of  mating-  -        Parb- 
werke vorni.  Meister,  Lucius,  und  Bruning,  Hi  echal  on 
Maine.    Germany.     Eng.    Pat    28,170,    Dec.    2,    1909 
Under  Int.  Conv.,  Dec.  24,  1908.      Addition  to  Em    Pat 
16,584,  July   L9,   1907. 

See  Addition  of  Nov.  16,  1909,  to  Fr.  Pat  390,484  of  19o7 

this  J..  191(1.  687.— T.  F.  B. 

lot  [indigo]  dy<  and  process  of  mating  xtnu  :   Orcen — =- 

H    Kraft     \-scnoi  to  S i  Chem.  Industrj  in  Basle. 

Switzerland.     U.S.   Pat.  960,098,  May  31,  1910. 
I    See  Cer.  Pat.  210,828  of  1908  ;  the.  .1..  1909.  790.— T.  F.  P.. 
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Cl.  V.— FIBRES;  TEXTILES;  CELLULOSE;  PAPER. 


[July  15,  1910. 


Sulphur  [sulphide]  <rV  and  process  of  mating  sanu  :  Brown 
G.  List,  Offenbach  on  Main..  Assignor  to  diem, 

r.iln.  GrieKheim-Elfiktroii,    Frankfort,   Germany.    U.S. 

Pat.  960,662,  June  7.   1010. 
See  Eng.  Pat  2(i27  oi  1910 ;  thu  J.,  1910,  U2.— T.  F.  B. 

Svlphidt  colours  "tut  proeeM  oj  mating  tanu  ;    Blue . 

H.  Hi-iv  and  F.  Saul.  Frankfort  on  Maim-.  Assignors  to 
Ua    Color    Co.,    New   York.     U.S.    Pat    9(10.919, 
Jone  7.   1910. 

og    Pat.  17  352  of  1908  :   this  ,]..  1000.  650.-  T.  F.  P. 

.  Inthraquinoni  •aaridones  and  anthraguinone-di-acridones, 
F.  DUmann,  Assignor  to  Aet.-Oea.  f.  Anilinfabr.,  Berlin. 
U.S.  Pate.  901,047  and  961,048,  June  7.  1910. 

See  Eng.  Pat.  12,653  of  1909  ;  this  J..  1910,  267.— T.  F.  B. 


V.— FIBRES  ;     TEXTILES  ;     CELLULOSE  ; 
PAPER. 


Alcohol  front  sulpltite-ceUulose  uxutt  lyes;  Production 
of  -  -  in  Skutstar,  Sweden.  G.  Ekstrom.  Papier- 
fabrikant.   1910.  8.  582. 

As  experimental  plant  for  the  production  of  alcohol 
from  sulphite-cellulose  waste  lyes  at  Skutskar,  Sweden, 
began  operations  on  May  24.  1909,  the  waste  lyes  from 
i  cellulose  works  of  5000  tons  capacity  being  treated; 
In  March.  1010.  2130  litres  of  spirit  of  "  normal  strength  " 
were  produced  per  24  hours  (total  for  the  month.  40.027 
In  April  the  production  was  2120  litres  per  24 
hours  (total.  50,080  litres).  In  consequence  of  the 
favourable  results,  the  plant  is  now  being  extended  to 
deal  with  the  waste  lyes  from  the  whole  production  of 
the  Skutskar  cellulose  works  (20.0(1(1  tons  per  annum). 

—A.  S. 

Celluloid;    Fire-rists  with  .      A.   Panzer.  Z.  angew. 

(hem..  1010,  23.  1080. 

Au.isioN  is  made  to  the  nameless  decomposition  of 
celluloid  (this  .1..  1900.  1061).  which  when  once  started 
in  any  part  of  the  mass  continues  as  an  exothermic  process. 
The  products  formed  in  the  nameless  decomposition 
consist  of  a  heavy  white  smoke  and  an  oily  and  eirbona- 
cr.  .us  residue.  The  heavy  smoke  contains  combustible 
gases  which  form  explosive  mixtures  with  air,  and  are  the 
cause  of  the  dreaded  explosive  flame  {stichflamme)  in 
in  -  It  is  this  which  prevents  the  fire  brigade  from 
entering  a  room  where  the  flameless  decomposition  is 
taking  place,  and  compels  it  to  restrict  its  activity  to 
extinguishing  surrounding  objects  set  on  fire  by  the 
flame.  The  oily  product  consists  in  the  main,  of  camphor 
nitrate  a  fact  which  shows  that  the  camphor  constituent 
of  the  celluloid  remains  intact  in  the  flameless  decomposi- 
tion. The  carbonaceous  residue  must  1m-  regarded  as  a 
decomposition  product  of  the  nitrocellulose  of  the  celluloid. 
Celluloid  dust  is  not  explosive  even  in  oxvgen,  and  the 
specific  phenomena  of  the  burning  of  celluloid  must  be 
attributed   to  its  flameless  decomposition. — ('.  A.  If. 

Production1  of  alcohol  from  hemguen    bagasse  m    Yucatan. 
See    X\  III. 

Nitration  of  ration  and  contribution  to  hnowledgt  of  cellulose. 
Piest.     8ei    \.\ll. 


Patents. 


Mann  tact  urc     of     — 
U.S.     Pat.    900.791. 


— .     H.    Bernstein, 
June   7.    1910. 


Artiju  ial      ill 
Philadelphia. 

Cki.lvi  .'hts  which  have  been  formed  by  coagulate 

oil'  cuprammonium   cellulose  solutions  by  means  of  acid. 
are    wound   on   cylinders   which   are   rotated    in    baths   of 
water  warmed   to  25° — 50°  C.,   with   or  without   applying 
and    tiled    washed    with    cold    water    to    remove 


the  traces  of  solvent.  The  process  may  lie  carried  out  bv 
treating  the  rotating  cylinders  with  "  a  vapour  .-r  fine 
spray  of  wain- at  25 — 50°  ('.,  underpressures"     T.  F.  B. 

Artificial  silk  [frotn  collodion]  :    Machine  for  spinning . 

L.  Moraue.     Fr.  Pat,  410,267,  Oct.  2s.  1909, 

Is  the  apparatus  claimed,  the  spinning  nozzles  are  arranged 
in  two  rows  in  partly  rectilinear  chambers,  the  number 
of  nozzles  in  each  chamber  being  the  same  as  tin-  numbei 
of  filaments  to  he  wound  together  on  a  bobbin  to  form  tl>< 
thread.  Each  chamber  may  he  pivoted  at  one  and 
so  that  the  nozzles  can  be  brought  close-  to  the  workman 
for  repairs,  etc.  The  collodion  enters  the  chambei 
through  a  filter  at  the  pivoted  en. I.  the  supply  lain: 
lated  exactly  by  means  of  a  suitable  valve.  To  assist  in 
the  regulation  a  portion  of  the  supply  tube  for  the  collodion 
is  formed  of  a  piece  of  thick  glass  tubing,  and  immediate!] 
in  front  of  this  glass  tube,  drops  of  coloured  collodion 
are  injected  into  the  main  supply  of  collodion,  a  colour 
being  used  which  is  destroyed  by  the  hath  subsequently 
used  for  treating  the  threads. — A.  S. 

Artificial    ailk  :     Process  of    making     .     Sue.     Am.n 

"Le  Crinold."  Fr.  Pat.  410,827,  Dec.  30,  1909. 
The  addition  of  formaldehyde  to  the  solutions  of  sodium 
hydroxide  or  carbonate  used  to  coagulate  cuprammonium 
cellulose  solutions.  is  said  to  produce  a  more 
powerful  coagulation,  to  form  stronger  threads,  and  to 
facilitate  the  recovery  of  copper  from  the  spent  baths. 
The  most  suitable  additions  for  concentrated  alkaline 
baths,  to  be  used  at  .10° — 45°  ('..  are  from  1-5  to  5  per  rent 
of  40  per  cent,  formaldehyde. — T.  F.  B. 

Volatile  substances  ;    Recovery  of  from  tin  atmosphtn 

in  [artificial  sil':.  smokeless  powder,  etc.]  factories. 
A.  Collard.  Fr.  Pat.  410.555,  Dec.  18,  1900.  Under 
Int.  Conv.,  Dec.  21.  1008,  Mar.  3  and  11.  1909. 

The  patent  relates  to  apparatus  for  the  recovery  of  ether, 
acetone,  alcohol  and  similar  vapours,  by  bringing  the  air 
into  intimate  contact  with  a  suitable  absorbing  liquid. 
In  one  form,  the  apparatus  comprises  a  scrubbing  column 
and  a  gas-washer;  the  absorbing  liquid  is  sprayed  with  the 
air  into  the  lower  part  of  the  scrubbing  column,  a  supply  of 
pure  absorbing  liquid  is  admitted  at  the  top  of  the  column, 
and  a  third  supply  of  pure  liquid  is  admitted  to  the 
washer.  Distilling,  rectifying  and  condensing  apparatus 
are  also  provided  for  separating  the  ether,  acetone,  <' 
from  the  absorbing  liquid. — A.  T.  L. 

Cellulosic  materials  of  all  kinds  ;  Process  which  gives  to 

the  properties  of  cotton  cellulose.  ('.  Schwalbe.  Fr. 
Pat.  410,400,  Dee.  21,  1000. 

The  cellulose  of  wood,  straw,  hemp.  jute,  esparto,  bamboo, 
etc.,  is  said  to  be  converted  into  a  product  possessing  the 
chemical  and  physical  properties  of  cotton  cellulose, 
by  treating  it  with  gaseous  oxides  of  nitrogen.  ■•!  with 
solutions  of  nitrous  acid,  nitric  acid,  perchloric  acid, 
hydrogen  peroxide,  sodium  peroxide,  or  Mini 
oxidising  agent,  which  tre  tment  is  followed  bj 
digestion  with  an  alkaline  solution  when  the  oxidising 
agent  does  not  generate  sufficient  alkali  for  the  purpose. 
The  oxidising  a«ents  are  preferably  employed  in  0-8 
to  1  per  cent,  solutions.  The  products  obtained  may  I" 
used  for  the  manufacture  of  high-class  writing  and  absor- 
bent papers,  artificial  silk,  nitrocellulose,  etc. — T  F.  B 

Pyroxylin    [nitrocellulose];     Recovery  of   the   nilrogei 
sulphur  compounds  from   the  snlphydrale  solution*   used 

to  denitrate .     Soe.  Anon.  Hongroise  pour  la   Fabi 

de  la  Soie  de  ( 'hardonnet.  Fr.  Pat.  41O.052.  March  18, 
1909. 
The  solutions  of  alkali  or  alkaline-earth  sulphydratc 
which  have  been  used  for  the  denitration  of  nitrocellulose, 
and  which  contain  sulphides  and  nitrites,  an-  added  t" 
excess  of  mineral  acid  (e.g.,  the  acid  which  has  been  used 
for  the  nitration)  ;  the  hydrogen  sulphide  and  the  nitrous 
anhydride  thus  evolved  interact,  sulphur  being  precipitated 
and  nitric  oxide  set  free.- — T.  F.  B. 


Vol    WIS  .  No.  1H.) 


Cl.  VI.— BLEACHING ;    DYKING;    IKINTINC;    FINISHING. 


HI! 


CtUulotr  ;     Purified   hydrated  and  method  of    manu 

fartvritujil.     A.  Pellcrin.     Fr.  fat.  410,770,  Dee.  28,  1909- 

A  ii  UK  hydruted  cellulose,  suitable  for  the  production  i 
Utifieial  silk,  lilins.  explosives,  ete.,  in  obtained  b\ 
forcing  a  solution  ol  cellulose  \. initiate  (prepared  from 
hihhI  pulp,  ...ii. .11.  i.l  .  .  i.  i.  through  a  littering  tissue 
..i  through  numerous  r  ipillarv  np<  nings  into  a  precipital  ne- 
luilli  anil  then  |Missini>  the  lilumentoiiB  eoagulum  in  suc- 
thmugh   different    washing  and    purifying   baths, 

v  S. 


Hydrated    baxir    cnppn     "ill.    intended    specially    lor    the 

tahttion    oj    crllulosi  ;      Manufacture    of    a .     P. 

Friedrich.     Fr.    Cat.    41(1.882,    He..    10,    1900.     Under 
lnt    v  .  Dee.   15,  1908 

Is  the  precipitation  <>t  copper  as  hydrated  ..\i.le.  a  certain 
amount  ..i  alkali  rarbonute  is  introduced;  this  given 
*  product,  b\  means  of  which  the  solution  of  cellulose 
.-an  Is-  readily  effected  with  very  little  ammonia.  For 
example,  t..  :I7H  grms.  ol  powdated  crystallised  copper 
mlphate.  dissolved  in  two  litres  of  water,  arc  added,  130  e.c. 
i  -".I  in  in  hydroxide  solution  (40  R. ),  diluted  with  1500  c.c. 
oj  water;  25  grms.  <>i  sodium  bicarbonate,  dissolved  in 
ire  next  introduced  and  then  a  further  45  c.c. 
lium  hydroxide  (umliluted).  The  precipitate  is 
nixed  with  200  grms.  of  finely  divided  eellulo.se.  ami  the 
mixture,  pressed  as  dry  as  possible,  is  worked  into  a 
homogeneous  pulp  with  000  ce.  of  ammonia  (sp.  gr. 
0-888  On  adding  is  c.c.  of  sodium  hydroxide  solution 
tin-  whole  immediately  dissolves,  forming  a  viscous 
solution,  very  suitable  for  the  manufacture  of  artificial 
silk.  etc.     I'.  Snuv 


A'.../;  Artificial  Soc.  Anon,  des  Celluloses  Planchon. 

Pr.  Pat,  (10,721,  Mar.  19,  L909. 

\kiih.  hi  hail  prepared  by  any  process  is  converted  into 
foil  by  passing  between  rollers  such  as  are  used  in  the 
preparation  of  natal  (oil.     A.  S. 


By-products  [/nan  wood,  etc.']  .     Means  fur  recovering  . 

I'  M.  Hamlin.  Pittston,  Pa.,  Assignor  to  C.  H.  Unvcrzagt, 
N.  «  York.     I'.S.  Pat.  960,542,  June  7.  1910. 

I'm:  invention  relates  to  the  recover}  of  by-products  in 
tin  manufacture  <>(  wood  pulp.  The  wood,  in  the  form 
of  chips,  is  treated  with  steam  in  a  digester  provided  with 
a   vhIvc   operated    so   as    to    maintain   a   sufficient    steam 

for  the  digestion  of  the  wood  fibre.  At  a  certain 
period  a  Limited  portion  of  the  steam,  carrying  with  it  the 
volatilised  by-products,  is  discharged  through  the  valve, 
end  passed  in  succession  through  (ll  a  tubular  heater 
maintained  at  a  higher  temjrerature  than  the  digester, 
I)    an    aii-coolcd    condenser    provided    with    perforated 

it.-,    in    which    the    resins    and    heavier    oils    are 

-.I.   and   (3)   a   tubular   water-cooled   condenser   in 

which  the  lighter  products  arc  separated.     In  the  last  eon- 

ili.  cooling  water  passes  through  and  the  vapours 
around. tin-  tubes,  .-<>  that  the  condensed  products  cannot 

tubes        \.  S. 


Paper  /.«//.  and  half-stuff;    Process  for  tlu   manufoclurt  of 
jrom  tphagnums.     P.    Egorofi  and   A.   Remmer. 
fr.  Pat.  110,835.  Sept.  20,  1909 

noosed    maiiih    oi    entirely    of   Sphagnum 

i-ymbifiJium.  is  dried,  treed  from  foreign  substances, 
by  hand  and.  preferably  after  mixing  with  on, - 
oiirth  ol  ii-  weigh!  ol  flax  [Linum  vsitalissimum),  m 
I'vplia."  digested  for  :S  5  hours  under  a  pressure  of 
-  B  atmospheres.  It  is  then  treated  in  a  beating  engine 
in  the  usual  manner,  washed,  and  transferred  (..  the 
paper-making  machine.  The  flax  is  mixed  with  10  15 
per  cent,  of  calcium  bisulphite  and  15—20  per  cent,  of 
line,  treated  with  st.-am  and  water,  and  then  freed 
rom  its  ligneous  stem,  before  being  added  to  the 
'phagnum  pulp. — A.  S. 


CeUuloid-lih    n.'/v-  ;     Proci       lot    preparing   <i  J, 

Stookor  and  P.  Lehmann.  Goi  Pal  222,319,  June  22, 
1907  Addition  to  Ger,  Pat.  202,133,  Waj  I  I  1907 
(see  this  .1..  phis,  1174), 

Products  resembling  celluloid  are  obtained  bj  beating 
togethoi  agai  .iL-ai  .a  similar  gelatinous  substance,  casein, 

i   aa\.  .mil  . ..  i ii  .,i   poppy-seed  oil.     The  agai  agar 

is  dissolved  iii  water,  an  alkaline  solution  .a  casein  is 
...I. I.d.  the  great  i  par!  of  the  water  is  evaporated,  and  the 

other  com] nis  are  incorporated  with  the  hot  mixture. 

T.  V.  B. 

Esttn  ill  hydrolysed  cellulose,  solubU    in   water;    Pra 
/or  preparing  C.   Claessen.     Ger.    Pat.   222,450 

duly  8,    I ix is. 

Cellulose  is  converted  into  esters  which  are  solid. I.-  in 
water,  dilute  alcohol,  dilute  acetone,  and  glycerin,  bul 
insoluble  in  pure  alcohol  or  acetone,  ether,  and  benzene, 
by  treatment  with  anhydrides  ol  fatty  acids  a!  tempera- 
tures of  711  so  c.  in  presenci  oi  acid  sulphate  ol 
pyridine  or  its  homologues,  or  quinolinc  sulphate.  If  the 
. -terilication  is  carried  out  in  presence  of  a  suitable 
solvent,  such  as  glacial  acetic  acid,  the  ester  is  obtained 
in  the  form  of  a  clear,  viscous  solution,  from  which  it 
may  he  precipitated  by  means  of  alkalis  or  ammonia. 
For  example,  2-5  grins,  of  cellulose,  16  grms.  of  glacial 
acetic  acid.  \'2  grms.  of  propionic  anhydride,  and  4  grms. 
of  acid  pyridine  sulphate  an-  healed  at  70°  C.  for  four 
.lavs;  the  product  is  a  clear,  viscous  mass.  The  arjueoui 
solutions  of  this  ester  an-  liquid  when  warm, and  gelatinise 
on  cooling.  Sulphates  of  aniline  and  bases  other  than 
pyridine  also  act  as  "contact  substances,"  but  do  not 
give  solulile  esters.— T.  F.  B. 

,s...    /or    papermaker*.     Composition    fur    treating    paper. 
V    U.    Harrington,    Brooklyn,   Assignor  to  the  A.    \\ 
Harrington  Co.,   New    York.     U.S.   Pats.  960,318    and 
960,319,  Juno  7.  1910. 

Skb  Eng.  Put.  9632  of  1908;   this  .!..  1909,  671.— T.  F.  B. 


VI.-BLEACH1NG  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

Cotton  cloth;  A  peculiar  cauee  of  damagt  in  .  during 
bleaching.  P.  Ulzer  and  K.  Ziffer.  .\iitt.  K.  K.  Techn. 
Gewerbe-Museums,  1910,  20.  1!)— 20. 

Ii  is  difficult  to  ensure  that  no  lubricating  oil  shall  come 
into  contact  with  pieces  during  weaving,  and  to  avoid 
subsequent  trouble  in  the  bleaching,  the  manufacturer 
of  the  goods  iii  question  employed  nothing  but  a  saponi- 
ii.il.le  oil  as  lubricant.  This  ..'il  bad  a  rather  high  acid 
value,  and  during  the  bleaching, damaged  places  appeared 
,ii  intervals  in  the  weft,  coinciding  with  the  parte  which 
it  was  evident  had  been  contaminated  with  oil  The 
presence  oi  oxycellnloae  and  ..I  copper  was  proved  in  the 
fibres    surrounding    the    damaged    places.     The    oil    had 

dissolvi  .1  - metal  from  the  I. lass  parts  ol  the  I n  and 

during  bowking,  the  copper  soap  thus  produced  had  been 
converted  into  copper  oxide;  this  had  acted  a-  ft  catalytic 
agent  in  the  bleaching   hath,  causing  an  local 

.volution  ,.t  oxygen.  That  this  was  the  causi  ol  the 
tendering  was  proved  bj  the  results  ol  parallel  trials,  and 
it  is  evident,  that  for  loom  lubrication,  onlj    uch  oils  should 

Ik-  used  OS  tend   to  i.nialli   pla.  laallv    neutral.—  P.  M. 

Thickenings  fur  printing-colours  from  ■•  coUoid-chemieal 
standpoint.  E.  Justin-Mailer.  Chem-Zeit.,  1910,  34, 
598--  599. 
Thk  thickenings  used  in  printing  are  to  bi  regarded  as 
colloidal  solutions,  which  maj  be  divided  into  three 
.  lasses  :  (1).  Those  colloidal  solutions  which  appear  quite 
cleat  and,  when  sufficiently  dilute,  pass  through  a  s.  hleii  hei 
and  S.hiill  filter  paper,  are  classed  as  homogeneous. 
Thickenings  prepared  with  gum  arabic  and  the  battel 
qualities  of  Senegal  gum  belong  to  this  .  las-      They  print 
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well,    without    clogging   the    printing    roller,   show    good 

1  inetration,  and  oan  be  readily  trashed  out.  (2).  Solu- 
tions composed  oi  at  least  two  phi-—,  a  sol"  or  homo- 
geneous soiution,  and  a  "  gel  "  "r  gelatinous  phase,  and 
sometimes  containing  also  uncombined  water,  are  termed 
heterogeneous  or  disperse  colloidal  solutions:  they  may  be 
irreversible  u .....  permanently  heterogeneous)  or  reversible, 
that  is.  capable  of  becoming  homogeneous  under  certain 
conditions.  The  ohiet  member  of  this  class  is  gum  traga- 
ranth  thickening.  A  lo  per  cent  solution  of  this  gain 
which  has  been  bailed  for  24  hours,  can  l«-  separated  into 
its  two  phases,  a  clear  solution  and  a  residual  gel,  l>y 
filtration.  The  good  qualities  of  the  tragaoanth  thickening 
are  due  to  its  homogeneous  phase,  but  it  does  dot  penetrate 
so  well  as  thickenings  of  the  tirst  class,  owing  to  the  gel 
phase  being  partly  retained  on  the  surface  of  the  material 
and  sometimes  clogging  the  printing  roller.  (3).  In  the 
third  class  the  author  places  "  micella -sols  "  or  colloidal 
solutions  which  arc  entire]]  retained  by  a  Schleicher  and 
Sehull  filter  paper.  Starch  paste  is  a  typical  member  of 
this  class.  Even  a  1  per  cent,  freshly-prepared  solution 
of  wheat  starch,  although  clear  and  capable  of  passing 
through  a  filter  whilst  boiling,  becomes  turbid  so  soon  as 
the  temperature  falls  somewhat,  and  is  then  retained  by 
the  filter.  Thickenings  belonging  to  this  class,  although 
strictly  speaking  heterogeneous,  may  in  practice  be  con- 
sidered homogeneous,  owing  to  the  extremely  hue  state 
of  distribution  of  the  micella?  or  ultramicrons  throughout 
the  medium.  They  are  retained  on  the  surface  of  the 
material  to  a  greater  extent  than  those  of  classes  1  and  2, 
and  hence  yield  more  intense  colours,  but  they  do  not  wash 
out  well,  especially  after  drying.  In  acid  starch  thicken- 
ings, the  effect  of  the  acetic  acid  is  to  increase  the  fineness 
of  division  and  distribution  of  the  micellae,  and  on  pro- 
longed boiling  even  to  convert  a  small  portion  of  the  starch 
into  a  soluble  homogeneous  phase.  Thickenings  prepared 
with  roasted  (modified  starches)  and  artificial  gums 
(British  gum,  etc.)  are  intermediate  between  classes  1  and 

2  or  2  or  3,  according  to  their  quality  or  conditions  of  pre- 
paration. In  presence  of  caustic  soda,  they  can  be  con- 
verted into  homogeneous  collodial  solutions." — A.  S. 

Patents. 

Stannic  chloride  solutions  [for  silk  dyeing  works]  ;  Process 

of     regenerating .     J.     Weber,     Essen-on-the-Ruhr, 

Germany.     U.S.  Pat.  958,986.  May  24.   1910. 

SOLUTIONS  of  stannic  chloride,  which  have  been  used  in 
silk  dyeing,  are  purified  by  the  addition  of  sulphuric  acid 
in  sufficient  quantity  to  precipitate  any  calcium  or  lead 
which  may  be  present,  and  anhydrous  stannic  chloride 
is  then  added  to  concentrate  the  solution. — F.  Sons. 


Sulphide  colours  [in  dyeing,  dr. 
L.   Lichtonst.  in. 
U.S.  Pat.  960,97 


Process  of  fixing 


L.   Lichtenstem,  Koniginhof.on-Elbe,  Austria-Hungary 
5.  June  7.   1910. 


The  fibres  to  be  dyed  or  printed  arc  impregnated  with  a 
solution  of  an  animal  colloid,  and  this  is  precipitated  on 
the  fibre,  which  is  then  dyed  or  printed  with  a  sulphide 
dyc-tutf.  The  last  two  processes  may  be  oombined  by 
adding  the  colloid-precipitant  to  the  dye- bath  or  printins 
pastr.— T.  F.  B. 

I >i,i\ng  textile  yarn* ;    Apparatus  for .     F.  H.  Daniel! 

and   J.   '  .    Hei.de i.     Fr.    Pat.  410,551.  Nov.  4    j'toq 
Under  Int.  Conv.,  July  is.  1909. 

Tut:  dye-vat  is  divided  into  upper  and  lower  compartments 
by  a  [>erf orated  false- bottom.  The  cops  oi  balls  of  vain, 
wound  on  compressible  bobbins  (see  Fr.  Pats  408  41m 
and  408,480  ;  this  .1..  i;i|o.  823),  are  arranged  on  supports 
so  that  the  axial  openings  of  the  tubes  register  with  the 
perforations  of  the  false  bottom.  In  the  upper  part  of 
the  dye-vat  is  a  movable  plate  supported  from  a  screwed 
spindle  so  that  it  can  be  forced  down,  compressing  the 
bobbins  or  holding  them  in  place  if  they  have  been  com- 

l" 'I  before  being  placed  in  the  vat.'  The  bobbins  are 

compressed  until  the  yarn  shows  uniform  density  through- 
out.    The  dye-liquor  is  f owed  by  means  of  a  pump  through 


a  heating  chamber  into  the  lower  compartment  of  the  dye 
vat.  through  the  compressed  yarn  into  the  up|>cr  compart- 
ment, and  thence  back  to  the  heating  chamber.  (See 
also  U.S.  Pat.  942.100  and  Fr.  Pat.  408.424;  this  J.,  1910 
209.  823. )— A.  S. 


moOVCIUi  CI.      1   Ul.      Ill',  I  t<t.      l/!l.     iO,      At7V(7. 

machine  is  specially  suitable  for  dyeing  leather.     The 
rial  to  be  dyed  is  carried  by  an  endless  belt   below  a 


Dyeing     by     pulverisation;      Apparatus     foi   .       L, 

Masrelli.      Fr.   Pat.  410.743.  Dec.  28.   1909 

The  maol 

material 

lever  whi.h  sets  in  action  the  device  for  forcing  the  atom- 
ised liquor  (mordant,  dye-liquor,  etc.)  through  a  jet  on 
to  the  travelling  material.  The  latter  then  passes  below 
rotating  brushes.  Several  series  of  levers,  spraying 
nozzles  and  brushes  may  be  arranged  in  succession,  so 
that  mordanting,  dyeing,  etc..  may  be  performed  in  the 
one  apparatus. — A.  S. 

Dyeing  apparatuses.  Textil-Maschinentabrik  B.  Cohncn, 
Grevenbroich,  Germany.  Eng.  Pat.  25.222.  Nov. 
2,  1909.     Under  Int.  Conv..  Nov.  2,  1908 

See  Fr.  Pat.  408.488  of  1909  ;  this  J.,  1910,  623.— T.  V.  B, 

Aniline  black  on  fibres  and  fabrics;    Production  of . 

A.  G.  Green,  Leeds.     U.S.  Pat.  959.510,  May  31.  HMO 

See  Fr.  Pat.  386,381  of  1908 ;  this  J.,  1908,  683.— T.  P.  B. 

Dye-vats;    Apparatus  lor  charging .     B.  Mayoux  and 

C.  Verchere,  Izieux.  Assignors  to  C.  ( 'orron,  St.  diamond, 
France.     U.S.  Pat.  90O.662,  June  7,  1910. 

See  Eng.  Pat.  31 14  of  1907  ;  this  J.,  1908,  278.-^T.  F.  B. 


Silk-like  effects  :  Compound  for  producing 

feld.    Vienna.     U.S.    Pat.    900.100.    May 


L.  Lilicn- 
31.    1910. 


See  Eng.  Pat.  2998  of  1907  ;  this  J..  1908.  279.— T.  F.  B. 


VII.— ACIDS  ;    ALKALIS  ;     SALTS  ;    N0N 
METALLIC    ELEMENTS. 

Abraham's  hypothesis  [of  the  circulation  in  sulphuric  add 
chambers].  H.  Itabe.  Z.  angew.  Chem., '  1910,  23. 
1115—1117. 

Replying  to  Meyer's  criticism  of  his  former  communica- 
tion (this  J.,  1910,  149).  the  author  points  out  that  Porter's 
experiments  (this  J.,  1903.  476),  have  little  or  no  !>cariiiii 
on  the  likelihood  of  the  motion  of  the  gases  in  the  chambers 
being  in  reality  in  accordance  with  Abraham's  supposition. 
since  the  gases  used  by  Porter  did  not  react  with  evolution 
of  heat,  as  do  the  gases  in  the  chambers.  The  sulphuric 
acid  spray  recommended  by  the  author  helps  the  circula- 
tion, both  mechanically  and  through  its  influence  on  the 
temperature  of  the  gases  :  and  it  is  of  advantage,  from 
both  these  points  of  view,  in  tangential  as  well  as  in 
rectangular  chambers. — J.  T.  D. 

Phosphoric   acids  ;     Transformation   of   ortho-.    pyro-,   and 

until-  into  null   other  hi/  hinting.      D.    Balarctf.  Z. 

anorg.  Chem..  1910,  67.  234—241. 
ObtHOPHOSPHORIO  acid  at  low  temperatures  appears  to 
exist  in  double  molecules  and  its  dehydration  gives  first 
pyrophosphoric  acid:  (H3P04)^H4I\<  >v  !  H_(l.  and 
then  metaphosphoric  acid:  1I4P2()7^2I1  P(  >.,  II,  I V 
As  would  be  expected  from  these  equations,  tie 
perature  of  transformation  rises  when  the  vapour  pressure 
of  water  in  the  surrounding  atmosphere  rises,  the  increase 
in  the  water  concentration  moving  the  equilibrium  towards 
the  left.  Since  rise  in  temperature  also  assists  the  trans- 
formations :    (H3P04), -_-2H3P<>4r2HPu:t  i  -:\\j).     it     i.- 

to  be  expected  that  the  temperature  of  formation  ol 
pyrophosphoric    acid    will    rise    more    rapidly    than    that 
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oj  metaphosphoric  Hold.  This  is  found  by  experimenl 
t.i  Im-  the  rasf.  although  owing  to  the  volatility  of  meta- 
phoaphorii  arid  the  -  >x|w  i "inn  nt s  could  nol  be  parried  on 
ni  temperatures  whore  the  two  steps  would  disappear 
mid  orthophoephoric  would  lie  converted  directly  nit" 
plioric  drill,  without  forming  the  intermediate 
pyrophosphoric  ncid  at  nil.     VV.  II.  I'. 

.Vitrir  arid;    Electrolytic  reduction  nf .     H.   K.  Patten 

inn!  VV.  J.  McCaughcv.  Amor.   Eloctrochem.  Sm..  May, 
1910      Met.  and  Cherii.   Kng..  1910,  8.  348 

Firth  Kit  experiments  made  with  a  view  tn  elucidate  the 

oouree  ol  tl lectrolvtie  reduction  of  nitric  acid  (see  this 

.1..  Iims.  875),  showed  that  hydroxylamine  can  be  reduced 
elecjtrolytically  to  ammonin  at  a  coppci  cnthode  in  presence 
.t  aoppei  Bulphate,  sulphuric  arid,  and  hydrochloric  acid. 

Nitrogen  is  liberated  nt  a  fairly  constant  rate  at  the  a le, 

whilst  at  tin-  cathode  il  is  set  fur  rapidly  at  first,  but  less 
[prickly  later.  Tin-  amount  of  nitrogen  produced  in  the 
•■«rlv  stages  of  tin-  process  at  the  cathode  is  such  as  to 
indicate  that  hydrazine  is  tirst  formed  and  then  subse- 
quently oxidised  by  hydroxylamine,  with  production  <>f 
nitrogen.  The  initial  rapid  evolution  of  nitrogen  can 
ilso  Im-  observed  in  the  electrolytic  reduction  of  nitrate 
limilar  conditions,  and  indicates  that  the  hydroxyl- 
miine  formed  by  the  reduction  of  the  nitrate,  also  may  be 
educed  to  hydrazine.     A.  S. 

Hydrocyanic  acid;    Quantitativt    colorimetric  determination 

ill   amounts   of .     K.    Berl    and    M.    Delpv. 

Bcr..  1910,  43.  1430—1431. 

}■'  IRTITIXS  of  4  to  0-04  mgrm.  of  hydrocyanic  acid 
n  1  c.o.  of  liquid  can  be  estimated  colorimetrically  within 

■  l»-r  lent,  by  the  following  method.  The  solution  is 
•adored  alkaline  by  1  :  1  potassium  hydroxide  solution, 
raiding  great  excess.  An  oxidised  solution  (1:30)  of 
■DOQS  sulphate  is  now   added,  so  that  at  least  2  mols.  of 

■  rrotis  sulphate  are  present  for  each  molecule  of  hydro- 
>»nic  a,  id  :  the  liquid  is  allowed  to  remain  at  the  ordinary 
••mpcratiire  for  ID  minutes,  with  frequent  shaking, 
hen  boiled  for  2-lo  minutes  according  to  the  amount 
•f  hydrocyanic  neid.  allowed  to  cool,  and  made  acid  with 
0  pjf  cent,  hydrochloric  acid.  After  .r>  hours,  if  the  liquid 
•  nut  coloured,  it  is  made  up  to  10D  c.c,  well  shaken, 
nd  the  tint  of  the  mixture  compared  with  those  of  similarly 
nadi  mixtures  containing  known  amounts  of  hydrocyanic 
■•hI  ;  if  the  liquid  is  coloured,  it  is  carefully  poured  off 
mm  the  settled  Prussian  blue  precipitate,  and  distilled 
.ater  added  to  take  its  place.  The  comparison  tubes 
an  !»•  kept  for  several  weeks  without  change  of  tint. 
:  Ike  solution  be  too  dilute  to  show  a  colour  in  this  way. 

ran  Ik-  shaken  out  with  ether  after  acidifying,  and  the 
tier  shaken  with  a  small  quantity  of  alkali;  the  con 
•■titration  of  the  cyanide  is  thus  increased. — J.  T.  1). 

•odium  nitraU  statistics  ;  Shipments,  consumption,  stocks, 
and  prices  from  1908  to  1910.  \V.  Montgomery  and  Co., 
London.     June  30.  1910.     [T.R.I 


solium     chloridt  ;      Electrolyiii 
.1.   Billiter.    Z.  angew.  Chera., 


decomposition     o/ 
1910,  28,   1072     1073. 


\  limit  degree  oi   utilisation  of  the  current   incres  i     the 
life  of  the  carbon,  which  usually  i"nn»  the  anode  mati 
Thus  when  about  90  pet  cent,  ol  the  current  theoretii    llj 

a\  a  i  la  I  tie  is  ut  ih--  h  I.  b  furthei  Increa  e  of  2  to  '■'•  pei  cent 
may  double  the  life  of  the  carbons.  In  addition  to  carbon 
(artificial  graphite)  only  platinum  and  iron  oxide  need 
at  pre-,  nt  be  considered  as  anode  materials.  The  former, 
owing  to  its  high  pun.  can  only  be  used  where  a  high 
current  density  is  available  at  a  cheap  rate.  The  super- 
tension  [Ueberspannung)  with  Iron  oxide  electrodes  is  con- 
siderably greatei  even  than  with  platinum,  but  the 
permits  oi  the  use  of  larger  electrodes,  The  use  of  these 
electrodes,  howover,  is  restricted  to  currents  of  low  En- 
tensity,  ami  is  only  specially  advantageous  in  eases  where 
cells  an-  used  which  in  consequence  ol  the  lower  utilisation 
of  the  current  would  rapidly  destroy  the  carbon  anodes. 
The  following  means  of  obtaining  a  higher  utilisation  of 
current  are  available:  (1)  Mechanical  separation  of  the 
space  between  the  anode  and  cathode  ;  (2)  Preparation  of 
dilute  cathode  Ives:  (3)  Maintaining  a  high  concentration 
of  chloride  (especially  in  the  vicinity  of  the  anode)  ;  (4)  In- 
creasing the  temperature  of  the  bath  ;  (5)  Rapid  removal  of 
the  cathode  products  ;  (6)  Restriction  of  the  accumulation 
ol  the  OH-ions  in  the  direction  of  'he  anode  by  a  corres- 
ponding movement  of  the  whole  electrolyte  in  the  opposite 
direction;  (")  Formation  of  amalgam  as  the  primary 
cathode  product.  In  the  Griesheim-Elektron  method  the 
conditions  1  to  4  are  observed  ;  in  that  of  Hargreaves 
and  Bird,  the  conditions  :i  to  6 ;  in  the  lull  method, 
conditions  1  to  3  and  i'<  ;  in  Milliter's  lii  t  method,  condi- 
tions 1  and  3  to  •>  ;  in  Billitcr's  second  method,  conditions 
1.  !t.  4.  and  ti  ;  ami  in  the  mercury  method  of  Castner  and 
Kellner.  condition  7.  Except  in  the  case  of  ti.  non- 
porous  diaphragms  may  he  used.  These  have  a  long  life. 
but  have  a  relatively  high  resistance,  so  that  only  dilute 
lyes  (about  1-  to  1-5-.V)  can  be  obtained  with  a  fair 
utilisation  (82  to  S4  per  cent.)  of  current.  Porous 
diaphragms  of  asbestos  or  asbestos  composition  permit 
of  the  application  of  condition  6,  with  a  consequent 
considerable  increase  in  the  utilisation  of  current,  but 
they  only  last  for  a  relatively  shoit  time  (I  to  3  months) 
when  used  iii  the  vertical  position,  owing  to  their  being 
splashed  on  one  side  by  the  acid  liquid  in  the  anode  coin 
partment  (anolyte).  If  horizontal  diaphragms  are  used 
'  le  acid  layer  may  be  kept  off  and  the  life  of  the  diaphragms 
very  greatly  prolonged.  Such  cells,  however,  naturally 
require  much  more  space.  In  the  hell  method  no  dia- 
phragm is  used.  The  cells  are  of  the  simplest  construction, 
but  have  extremely  low  current  capacity,  so  that  many 
thousands  are  required  in  a  plant  of  average  size.       Hilliter 

has  recently  constructed  cells  without  diaphragms  which 
have  a  high  current  capacity  and  automatic  feeding 
arrangement,  so  that  they  require  little  or  no  attention. 
The  mercury  method  gives  excellent  results,  yielding  ■ 
central. d  lyes  lie.  from  chloride,  with  a  high  utilisation 
of  current.     The  plant,  however,  i-  expensive  and.  requiring 
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■  minimum  tension    of   4-5  volts,  needs  u  cheap  source 
i  power.     ( '.  A.  M. 

Alkali  eUoridt   eleclrtJyeit ;    New  mercury  cell  for . 

.1.    Whiting.     Amer.     Electrochem.    So...    May,    1910. 

Met  ami  1  hem.  Eng„  1910,  8.  350-  354. 
Thk  chief  difficulty  in  the  successful  use  of  mercury  cells 
for  tin-  electrolysis  of  alkali  chlorides  is  that  of  removing 
the  Bodium  amalgam  uniformly  ami  continuously  from  the 
electrolytic  chamber.  The  cell  devised  by  the  authoi  (see 
0.8.  Pat  s7T..">:!7  of  1908;  this  .1..  1908,  232)  consists  of 
a  shallow  concrete  l>o\  divided  into  two  compartments  by 
a  concrete  partition.  The  bottom  of  the  larger  or  decom- 
posing compartment  is  divided  by  low  glass  partitions 
into  sections  having  V-shaped  bottoms  sloping  slightly 
towards  median  slots,  tin-  tatter  extending  through  the 
concrete  partition  into  the  smaller  or  oxidising  com- 
partment where  they  turn  upward  and  are  closed  by 
poppet-valves.  The  other  ends  of  the  slots  communicate 
with  a  common  channel  01  distributing  level,  which  is 
connected  by  means  of  another  channel  extending  through 
one  of  the  side  walls  of  the  cell,  with  a  stoneware  rotary 
pump  at  one  end  of  the  oxidising  chamber.  The  floor  of  the 
decomposing  chamber  is  covered  with  mercury,  which  is 
maintained  at  a  common  level  by  means  of  the  distributing 
level.  The  current  flows  through  perforated  Acheson 
graphite  anodes  disposed  in  the  sections  of  the  decomposing 
compartment  then  through  the  brine  covering  the  mercury 
and  the  mercury  itself  to  iron  rods  partly  embedded  in  the 
concrete  floor.  After  about  two  minutes,  one  of  the  poppet 
valves  is  opened  by  the  action  of  a  cam.  and  the  whole 
of  the  sodium  amalgam  contained  in  the  corresponding 
section  of  the  decomposing  compartment  Hows  into  the 
oxidising  chamber,  after  which  the  valve  closes.  The 
empty  section  tills  again  with  mercury  from  the  distri- 
buting level.  Each  cell  is  emptied  and  re-filled  in  turn,  so 
that  the  working  is  practically  continuous.  The  chlorine 
evolved  at  the  anodes  has  a  purity  of  98  per  cent.  In  the 
oxidising  chamber,  the  sodium  amalgam  flows  in  a  zigzag 
path  over  graphite  plates  covered  with  water  or  caustic 
soda  Bolution,  pure  mercury  flowing  into  a  pit  at  the  bottom, 
from  which  it  is  returned  to  the  distributing  level  by  means 
of  the  rotary  pump.  A  galvanic  couple  is  formed  between 
the  graphite  and  the  sodium  amalgam,  leading  to  decom- 
position of  the  latter.  In  order  to  maintain  effective  con- 
tact between  the  graphite  and  the  amalgam,  holes  of 
Jin.  diameter  and  i-in.  deep,  are  bored  atfrequent  intervals 
in  the  graphite  Blabs  and  are  filled  with  pure  mercury 
In-fore  electrolysis  is  commenced.  For  the  supply  of  brine 
to  the  cell,  nip-shaped  receptacles  equal  in  number  to  the 
sections  of  the  decomposing  compartment  are  formed  in  the 
concrete  cover  of  the  cell.  From  the  bottom  of  each  cup 
a  glass  tube  extends  downwards  between  the  anodes 
to  below  the  surface  of  the  mercury.  The  brine  is  supplied 
to  one  of  the  cups,  overflows  into  a  common  channel, 
and  fills  each  cup  in  turn.  When  the  sodium  amalgam 
Hows  out  of  a  section,  the  ulass  tube  becomes  unsealed, 
and  a  definite  quantity  of  brine  flows  in. 

An  installation  of  these  cells,  with  a  capacity  of  bleach 
liquor,  equal  to  5  tons  of  bleaching  powder  per  day  and 
in  addition.  2  tons  of  pure  caustic  soda,  has  been  in  use 
since  January  at  the  works  of  tin-  Oxford  Paper  Co., 
Rumfonl.  Me..  I'.S.A.  Kaeh  cell  is  about  lift,  square,  and 
contains  five  sections.  It  is  operated  with  a  current  of 
1200 — 1400  amperes  iHmi  amperes  per  sq.  ft.  of  active 
anode  Burface.  The  voltage  across  the  terminals  is  about 
4,  and  the  current  efficiency  is  90  95  per  cent.  Special 
advantages  claimed  for  the  cell  are  accessibility,  simplicity, 
and  capability  of  being  shut  down  and  restarted  without 
notable    loss    of    efficiency. -- A.  S. 

Magnesium     chloride    and    oxyrjm:      Revertiblt     miction 
between  W.   Hirsehkind.     Z.  an  org.  Chem.,  1910, 

67.  113-    1  18. 

!>■  the  reaction,  MgCl,  -  \0.--    MgO     <  I,,  the  equilibrium 
constant   is 

K/.  ,,    \'/<o2. 

where  p  is  the  partia  1  pressure  in  atmospheres.     By  passing  a 


gas  mixture  containing  a  large  excess  of  oxygen  over 
magnesium  chloride  or  a  50  pel  cent,  mixture  of  oxide  anil 
chloride,  the  author  obtained  values  for  K,,  in  the  issuing 
gas  agreeing  with  those  of  Moldenhauer  (this  J.,  l'.MiT.  46), 
'.;/..  K„  at  tiiifi  1.  259.  Extension  of  the  obsen 
bowever  showed  that  this  value  could  not  be  obtained  by 
starting  with  an  excess  of  chlorine.  By  the  same  method 
it  was  found  that  another  value.  3-18  at  065  ' '.,  is  obtained 
when  the  original  gas  is  pure  or  nearly  pure  chlorine, 
and  also  when  the  original  gas  contains  only  a  very  slight 
excess  of  oxygen  over  the  equilibrium  value.  By  a. statical 
method  (heating  the  oxide  or  chloride  in  a  vessel  containing 
a  mixture  of  the  gases  and  noting  the  change  in  composi- 
tion) the  value  2-97  was  obtained  from  both  sides,  which 
agrees  fairly  well  with  the  318  in  the  dynamical  method. 
The  magnitude  of  the  constant  and  its  temperature 
coefficient  correspond  with  a  heat  of  reaction  of  about 
0000  cals.  at  constant  pressure,  which  does  not  agree 
very  well  with  the  usually  accepted  value  of  770<>  cals 
In  some  experiments  evidence  was  found  of  chlorine 
becoming  adsorbed  by  the  magnesium  oxide  without 
liberating  the  oxygen  which  would  be  produced  if  reaction 
took  place.  It  was  also  found  that  when  the  same  soli. I 
was  used  for  a  long  time,  the  value  of  K,,  at  a  Hxed  tempera- 
ture fell  considerably.  This  is  probably  due  to  a  alow 
reaction  between  solid  magnesium  chloride  and  magnesium 
oxide  with  formation  of  oxychloride. — W.  H.  P. 

Zinc    oxychlorides.     Driot.     t'omptes    rend.,     1910.    150, 

1426—1428. 
By  the  action  of  zinc  oxide  on  zinc  chloride  solutions. 
two  oxychlorides  were  obtained  :  ZnCL.4ZnO.6rLO  and 
ZnCL.Znl  >.  1-5H.O.  The  first  is  a  white  amorphous  holy, 
which  loses  5  mols.  of  water  at  200  C,  but  the  last  niol. 
is  only  driven  oti  at  a  high  temperature  together  with 
hydrochloric  acid  and  zinc,  chloride.  The  second  my 
chloride  is  a  microscopically  crystalline  body,  losing  1  mm. 
of  water  at  230°  I'.,  and  the  remainder  at  a  very  high 
temperature,  hydrochloric  acid  being  also  given  off.  lb 
prepare  these  bodies  in  a  pure  state,  it  is  necessary  to  leave 
the  precipitated  zinc  oxide  in  contact  with  the  solution  of 
zinc  chloride  for  several  months,  removing  the  solid  mass 
from  time  to  time  to  pulverise  it,  or  the  oxide  can  be 
dissolved  by  warming  the  solution  anil  allowing  it  to 
precipitate  again  on  cooling.  Both  were  dried  by  suction. 
and  then  by  pressing  first  between  porous  plates  ami 
finally  for  several  days  between  filter  paper.  The  constitu- 
tion of  these  oxychlorides  does  not  vary  with  alteration! 
in  the  temperature.  With  the  exception  of  the  first  of 
these  bodies,  which  has  been  previously  discovered,  n.. 
indications  were  obtained  of  the  eight  oxychlorides  found 
by  previous  experimenters. — A.  Sbld. 

Tartar  products  ;    Analysis  of  .     Methods  adopted  by 

the  Seventh  Inter.  Cong.  Appl.  Chem.,  London.  I!"1'.1 
P.  Carles.  Ann.  t'him.  anulyt.,  1910.  15,  231—232. 
Tilt;  crude  tartrate  should  be  carefully  sampled,  ground, 
and  passed  through  a  sieve  having  a  mesh  of  0*6  nun. 
Determination  of  the  bitartrate. — A  weighed  portion  oi 
2-35  L'ims.  of  the  sample  is  boiled  for  5  minutes  with 
tun  ....  ,.f  water  in  a  500  e.c.  flask,  then  cooled,  diluted 
to  the  mark,  mixed  and  filtered;  250  c.c.  of  the  tiltrat. 
are  heated  to  boiling  and  titrated  with  if/4  potassium 
hydroxide  solution,  using  litmus  paper  as  indicator, 
The  potassium  hydroxide  solution  is  standardised  under 
the  same  conditions  with  pure  potassium  bitartxai 
Determination  0/  total  tartaric  acid.— In  cases  of  tartrates 
containing  upwards  of  45  per  cent,  of  total  tartan 
0  grms.  of  the  sample  are  taken  for  the  determination 
where  the  tartaric  acid  falls  below  45  per  cent..  12  grnil 
of  the  sample  are  used,  this  quantity  being  also  taken 
for  the  analysis  of  calcium  tartrates.  The  weighed  |*.rti.ji 
of  the  sample  is  thoroughly  mixed  with  18  c.c  of  hydro 
chloric  acid  of  sp.  gr.  1-10  ;  after  the  lapse  of  15  minutes 
the  mixture  is  rinsed  into  a  200  c.c.  Husk  with  water  and 
diluted  to  the  mark.  The  solution  is  then  poured  through 
a  filter.  1IHI  e.c.  of  the  filtrate  an-  heated  to  boiling  and  I' 
c.c.  of  CO  per  cent,  potassium  carbonate  solution  are  add" 
slowly.     The    mixture    is    heated    for    about    20    minute- 
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tod  the  liquid  togethet  with  the  precipitate  i  ti  m 
(,.  ■  :'imi  p.p.  Mn.sk.  c<iole<l,  and  diluted  to  volume.  \i  i.  i 
filtering,  1"*'  ....  .if  the  tibial,  are  evaporated  t"  o  volume 
■i  18  c.c.,  3  '<  i  .c.  <>(  glai  ml  aei  tie  acid  are  added,  drop  bj 
drop,  and  the  mixture  in  stirred  t,>i  .">  minutes  ;  at  the  end 
.,(  In  minute".  Iiki  c.c.  of  96  per  cent,  alcohol  are  added, 
the  stirring'  is  continued  for  ">  minutes,  and.  after  the  lapsi 
..(  ■  further  10  minutes,  tin-  liquid  portion  i-  poured  through 
,i  filter,  the  precipitate  i-  washed  t tir <■•■  or  four  times  by 
■  '  carnation  with  k  little  alcohol,  then  brought  on  to  the 
Hii  r  and  washed  with  alcohol  tmiil  the  warnings  are  free 
from  aridity.  The  filter,  together  with  the  precipitate 
is  then  placed  in  «  tU.sk.  boiled  with  :HHi  c.c.  o!  water  foi 
I  minute,  and  the  hot  solution  is  titrated  with  .V  I  potos 
■mini  hydroxide  solution,  using  litmus  paper  as  indicator. 
The  following  corrections  arc  made  for  the  volume  of  the 
insoluble  matter  :  (cm  tartrates  containing  2u  per  ecut. 
oJ.  total  tartaric  acid  0-8  is  deducted  from  Uic  total  percen- 
tage of  acid  found  ;  for  30  per  cent,  tartrates,  0-70, 
>nd  for  4(1  per  cent,  tartratis.  (It).      In  the  case  of  samples 

turning  60,  t'-n.  and  sn  per  cent,  of  tartaric  acid,  0-26, 

MS,  and  HI  |>cr  cent,  is  deducted,  respectively.      W.  P.  S. 

"xyyn  ;    Commercial      — .      E.    A.    Le   Sueur.      .Met.    and 
Chem.    Eng.,   1910.  8.  231     236. 

As  atmoaphere  containing  4n  per  cent,  nf  oxygen  and 
■awards,  can  be  obtained  by  fractional  condensation  from 
air  under  moderate  pressures.  An  apparatus  constructed 
in  HHHi  comprised  a  heat-interchanging  device  for  cooling 
Mmpressed  air.  the  air  then  expanding  and  driving  > 
turbine  wheel  of  the  de  Laval  ty|«-.  The  turbine  shaft 
(bore  a  centrifugal  pump  of  Bpecial  construction,  and  by 
folring  the  same  water  in  a  dosed  circuit  through  a 
throttling  device,  the  rise  in  temperature  was  a  measure 
•  •I  the  heat  abstracted  from  the  expanding  air.  The 
Mixture  discharged  from  the  turbine  consisted  of  gases 
rich  in  nitrogen  and  a  liquid  rich  in  oxygen1.  The  heat- 
mfeerchanger  was  provided  with  three  passages,  for  the 
compressed  air.  and  for  the  liquid  and  gaseous  portions 
respectively  of  the  mixture  discharged  from  the  turbine, 
so  that  two  currents  of  gas,  one  rich  in  nitrogen  and  the 
other  rich  in  oxygen  were  obtained  at  the  hotter  end  of 
tin-  apparatus.  The  same  apparatus  was  used  for  obtain- 
ing liquid  air.  by  leading  t hi-  mixture  discharged  from  the 
turbine  through  a  drum  containing  a  coil  in  which  air  was 
Mmpreased  to  400  oi  500  lb.  per  sq.  in.  In  later  experi- 
ments a  reciprocating  engine,  exhausting  at  300  I'.. 
us  used  in  place  of  the  turbine.  With  cheap  power,  and 
making  1  million  cub.  ft.  per  day.  the  cost  of  oxygen  in  a 
M  .Mi  per  cent,  atmosphere  would  be  about  14  cents 
(W.)  per  Iihio  cub.  ft.      A.  T.  L. 


Fhtorim  :   Laboratory  apparatus  for  thi  preparation  of . 

i.-  i. alio.     Atti  R.   Acad,  dei   l.ineei.   Roma,   1910,  [5], 
19.  I ..  Llui     212.     (hem.  Zentr..  1910,  1.  1951      1952. 

\  -Mil  i,  simple  apparatus  for  the  electrolytic  preparation 
of  fluorine  is  described.  A  .Ml  c.c.  platinum  crucible, 
which  serves  as  cathode,  is  provided  with  a  cover  of  sulphur, 
to  the  underside  of  which  is  fixed  a  cylinder  of  platinum. 
provided  near  the  bottom  with  small  holes,  and  closed 
below  by  a  plate  of  platinum  or  sulphur.  In  its  upper  end. 
die  cylinder  has  a  plug  of  fused  calcium  fluoride  to  protei  I 

I"-  sulphur  ...mi  from  the  action  of  the  fluorine.  A 
•piral  platinum  wire  anode  and  a  copper  tube  for  leading 

rl  the  fluorine  pass  through  the  plug  of  calcium  fluoride. 
■  ltd  a  copper  tube  for  the  hydrogen  passes  through  the 
sulphur  cover.  Both  of  the  copper  tubes  are  formed  into 
ils.  outside  the  crucible,  and  are  immersed  in  a  mixture 
i  salt.  The  crucible  is  immersed  in  a  refrigerating 
aniid  (methyl  chloride),  and  3 — 1  grins,  of  potassium 
louride  ami  the  di  sued  quantity  of  anhydrous  bydro- 
louric  acid  are  introduced  through  a  hob-  in  the  sulphur 

Ibis    hole    is    then    rinsed    1>V    U    plug    of    sulplllll'.    the 

"hit  IsiiiL:  made  tight  by  fusing  the  sulphur  at  the 
unction.  Electrolysis  is  effected  with  a  current  of 
0  volts  and  2 — 3  amperes.  If.  in  the  preparation  of  the 
nhydrous  hydrofluoric  a.  id.  the  skin  should  be  attack., I. 
subcutaneous  injection  of  sterilised;  1  per  cent,  solution 


limn   hydroxide   is  advisable,   m   ordei    tn   prevent 

suppuration  below   the  skin,      (gee  also  this  J.,   1800,   186 
I  vi!i.   1010 ;   1000,  634  ;   1001,  260,    Wl).      \.  S. 


Argon  and  nitrogen ;   Purification  of  F.  Fischer  and 

II.    Ilabnel.       Her.,    l'.llll.    43.    I486       I  111' 

To  remove  from  argon,  prepared  by  the  method  of  Fist  In  i 
.mil  [tinge  (tins  .1.,  iimis.  768),  possible  trace*  ol  aii  and 
nitrogen,  the  authors  pass  it  ovei  red  hot  calcium.     The 

apparatus  tor  circulating  I  lie  eas  is  practically  the  same  as 
that  figured  in  the  paper  j 1 1 - 1  referred  to.  save  that  there 

is  \tci  n.il  neel to  the  air.  and  that  for  the  vessel 

containing  calcium  carbide  then  is  substituted  an  iron 
tube  containing  metallic  calcium  which  is  heated  in  a 
combustion  furnace.  The  portions  of  the  iron  tubes, 
which  project  from  the  furnaces  ale  water  jack.  ted.  and 
the  corks  are  surrounded  by  jackets  filled  with  mercury. 
so  as  to  preclude  all  possibility  of  entrance  of  air.  All 
the  glass  stopcocks  in  the  apparatus  arc  also  piov  ided  with 
mercury  joints,  both  at  their  upper  and  lower  extremities, 
and  the  stoppers  of  the  gas-holders  an-  similarly  pro- 
tected. The  whole  apparatus,  other  than  the  gOS-holdet 
containing  the  argon,  is  exhausted  by. the  Topler-pump, 
and  the  circulation  is  then  set  up  by  the  automatic  rise 
and  fall  of  the  mercury  in  the  circulating  pump  and  con- 
tinued as  lone  ,.ls  desired.  The  density  of  the 
argon  so  purified  was  found  to  be  19-945.  Nitrogen, 
similarly  circulate, I  ovei  heated  metallic  copper,  was  found 
to  have  a  density  of  14-018.  A  bright  "I""'  WV 
observable  in  the  apparatus  whilst  argon  was  being 
circulated,  but  none  during  the  circulation  of  nitrogen. 

—J.  T.  I). 


Carbon   monoxide;     Observations    on    ili>    action    of    heat 

on .     A.     Gautier.     Comptes     rend..     1910,     150. 

1383—1388. 

CaRBOH  monoxide  was  circulated  through  a  porcelain  tube 
heated   to  temperatures  ranging  from   B20     to   1300   C, 

and  having  an  inner  one  of  class  which  was  cooled  by  a 
rapid  current  of  cold  water.  Small  quantities  of  moisture 
and  carbon  dioxide  were  formed  ;  these  are  ascribed 
partly,  at  any  rate,  to  the  action  of  the  hydrogen  present 
in  the  carbon  monoxide  (to  the  extent  of  0-21  per  cent, 
after  two  treatments  with  cuprous  chloride),  and  this  action 
is    being   investigated.      No   trace,    however,    of    carbon   or 

other  deposit    was  observed.      The  author  , hides   that 

carbon  monoxide  at  a  temperature  of  1300  < '..  under 
ordinary  pressure,  in  porcelain  tubes,  ami  in  the  absence 
of  organic  matter  and  metals,  undergoes  no  appreciable 
dissociation,  no  carbon  being  sel  free.      A.  Sbi.h. 

I' VI  KSTS. 

Fonin,     ./,,./.      Method    of    making .     H.     Howard, 

Huston,  Mass.     I'.S.   "at.  960,927,  June  7.   1910. 

A  formate  is  mixed  with  sulphuric  acid,  the  mixture 
being  Cooled,  if  necessary,  to  prevent  appreciable  decom- 
position of  the  formic  acid,  and  the  product  is  then  sub- 
mitted to  distillation,  which  may  be  carried  out  under 
reduced   pressure.  —  I".  SoDN. 

Caustic  potash;    Manufaclurt   of  anhydrous —  .     <  hem 

Fab.  ( iriesbeim- Klektron.  |'i ankt ,.i i-un-the- Maine.  Ger- 
many. Eng.  Pat.  29.494,  Dec.  16,  1909.  Dnder  Int. 
louv..  Mai.  26,  1909.  Addition  to  Eng.  Pal  29,491 
of  1909  (this  .]..   1910,  488). 

CAUSTIC  potash  solution  is  evaporated  until  it  contains 
not  less  than  d2  per  cent,  o!  potassium  hydroxide,  then 
ooled  below  22n  i '.  with  i  on -taut  stirring,  and  a  suitable 
quantity  of  less  concentrate, 1  caustic  potash  "  melt." 
containing  say  about  Si  [mi  cent,  ot  potassium  hydroxide, 
is  added  to  it.  little  by  little.  When  the  mixture  ha- 
eooled  down  to  about  140  C,  it  is  treated  in  a  hydro 
extractor,  whereupon  solid  potassium  hydroxide  of  99-3 
per  cent,  purity  is  obtained      i  >.  R. 
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"  [natural  sodium  carbonate];    Method  of  rt fining 

.     N.  Wrinkle  ami  R.  G.  Paddock,  San  Frai 

Gal.,  Assignors  i"  Natural  Soda  Products  Oo.  U.S.  Pat 
969,678,  May,  31,  1910. 
Cross  "urao"  is  broken  into  small  piecea  and  washed 
with  the  mother  liquors  ol  a  subsequent  operation  to 
remove  insoluble  and  organic  matter;  the  purified  nieces 
arc  then  dissolved  in  hot  water,  the  solution  is  filtered 
ami  evaporated,  and  sodium  carbonate  is  crystallised  out 
of  the  m«<t h.r  liquor,  which  consists  chiefly  of  sodium 
chloride   ami   sulphate. — 0.  R. 

Sotlium  kydtoxitU   and  aodivtn  sails;    <;,nir:il  process  of 

manufacture  of by  meant  of  Milium  silicate.       L. 

P.    Has.,'..      Kr.    Pat.   410,038,  Mar.  4.    1909. 

Thk  process  consists  in  decomposing  a  strong  solution 
of  sodium  silicate  by  means  of  lime  or  by  adding  the 
minimum  quantity  of  acid  or  acid  salt  necessary  to  give 
the  desired  salt  ;  the  product  is  then  heated  to  200*  (A. 
to  render  the  silica  insoluble,  and.  after  lixiviating  with 
water,  the  filtered  solution  is  allowed  to  crystallise.  For 
example.  to  prepare  si idium  carbonate,  sodium  bicarbonate 
(2  nmls.)  is  intimately  mixed  with  a  solution  of  sodium 
silicate  (1  moL)  of  45  B.  :  for  sodium  sulphide,  a  con- 
centrated lye  of  sodium  hydrogen  sulphide  is  made  to  react 
with  the  sodium  silicate;  and  for  sodium  hydroxide, 
slaked  lime  is  added,  calcium  silicate  in  this  case  being 
obtained  as  a  residue.— F.  Sodn. 

Borate*    containing    aciivt    oxygen  ;     Piocess    for    treating 

[preparation  of  stable]  .     C'hem.   Werke   vorm.    H. 

Bvk.  Chariottenburg,  Germany.     Eng.   Pat.  475.  Jan. 
7.'  191H.     Dnder  Int.  Conv.,  Mar.  1.  1909. 

Thk  addition  to  perborates  of  small  quantities  of  the  bases 
or  salts  of  magnesium,  the  alkaline-earths,  or  zinc,  or  of  a 
siheo- fluoride,  is  claimed  to  retard  the  evolution  of  oxygen, 
i.e.,  to  increase  tin  stability  of  such  perborates  very 
considerably  at  70; — 80°  C  In  the  case  of  magnesium 
and  zinc  salts,  only  a  fraction  of  the  equivalent  proportion 
of  the  suits  in  question  need  be  added,  thus  Jth  of  an 
equivalent  of  magnesium  Bulphate  added  to  1  equivalent 
of  sodium  perborate  at  a  concentration  of  1  per  cent., 
suffices  to  cause  98  per  cent,  of  the  active  oxygen  to  remain 
in  combination  after  25  minutes'  heating  at  70° — 80°  C. 

— 0.  R. 

Dolomite  ;    Process    of   treating   [preparation    of   magnesia 

from]  .     J.  J.   Gathv.   Mons,   Belgium.     Em.'.   Pat. 

779,  Jan.  11.  191U.      Und'er  Int.  Conv..  Jan.  12.  1909. 

Finely  powdered,  calcined  dolomite  is  treated  with 
i  oia  nitrated  ■allium  chloride  solution  with  formation  of 

sis  and  calcium  oxychloride.  The* latter,  which  is 
soluble  in  hot  water,  is  -eparatcd  from  the  insoluble, 
hydrated  magnesia,  and  is  carbonated  by  means  of  furnace 

with   regeneration  of  calcium  chloride. — O.K. 

Oxalates  :    Manufacture  of  •-.       <Ies.  fur  (hem.   Ind.  in 

Basel      Basks,    Switzerland.      Ehg.    I'at.    8093,    April    4. 
[910.     Dnder  Int.  Conv.,  Aug.  19.  1909. 

An  alkali  format*  is  introduced,  little  by  little,  into  a 
fusion  (easel  [eg.,  an  iron  heating  pan),  previously  heated 
to  a  temperature  above  400  C.  j  at  tins  temperature^ 
whi  h  i-  maintained  during  the  reaction,  the  formate  is, 
in  15-30  minutes,  converted  almost  quantitatively  into 
oxalate,  in  the  form  of  a  bight  powder.  15c  200  kilos,  of 
formate  per  so,,  m.  of  heating  space  i-  a  suitable  proportion. 

F.  Sods. 

lli/ilrnltil     solium     carluatah      and     Kkfo'tifll     t/innali    :      Com- 

iioiition  nl  U    E.  Etidenour,  Assignor  to  Franklin 

(hem.    Works.    Philadelphia,   Pa.     U.S.    Pat.    958,893 
Ma*  24,  1910. 

As  amorphous  composition  is  claimed  which  in  made  bj 
mixing  sodium  carbonate  [e.g.,  soda  aah),  water,  and  a 
little  tannin  extract, the  water  being  added  gradually, with 
stirring,  and  in  insufficient  quantity  to  form  a  crystalline 
hydrated  sodium  carbonate.     Suitable  proportions  for  the 

mixture  are  500  lb.  of  soda  ash.  12(1  200  lb.  of  water. 
und  Id     50  lb.  of  tannin  extract  in  solution.      F.  Sodn. 


Aluminous  materials;    Process  of  purifying  .     L.  K. 

Saunders.  Niagara   Falls.  N.Y.,  Assignor  to  Norton  Co., 
Worcester.   Ma--.      U.S.   I'at.   960,712,   June  7.   1910. 

Aluminous  materials,  especially  those  containing 
and  metals  capable  of  alloying  therewith,  are  fused  in 
the  presence  of  carbon,  in  excess  of  that  required  to 
reduce  the  associated  impurities,  so  as  to  give  aluminium 
carbide  and.  in  the  case  specified,  an  alloy  rich  in  silicon 
and  poor  in  carbon;  the  impurities  are  then  separated, 
aial  the  molteiialuminium  carbide  is  oxidised  by  means  of.  •! 
oxidising  gas,  which  mav  be  blown  through  the  bath. 

— F.   SODK. 

Lead   oxide    [litharge]  ;     Process    of    transforming   metallic 

lead   into  .     Bersrmann  und   Simons.  Ges.    in.  b.  II. 

and  Lindgens  und  Sonne.  Fr.  Pat.  409.944,  Dec.  1.  1909 

The  charge  of  molten  lead  is  mechanically  agitated  in  a 
closed  vessel  in  the  presence  of  hot  air  and  superheated 
steam,  and  being  projected  against  a  distribution  plate 
suspended  in  the  ves-a-1.  is  t  educed  to  an  impalpable  powder. 
Under  the  action  of  the  mixture  of  air  and  superheated 
steam  this  is  immediately  and  quantitatively  converted 
into  pure  litharge,  which  is  carried  forward  by  the  current 
of  air  into  deposition  chambers.  By  suitable  regulation 
of  the  temperature  of  the  mixture  of  air  and  steam,  red 
litharge  (at  250s  to  300°  C.)  or  yellow  litharge  (at  306 
to  400°  ('. )  may  be  obtained.-   <  .  A.  M. 

Barium  carbonate  from  barium  sulphide  and  Ihi  simultaneous 
production  of  hydrogtn  »ulphid<  to  be  used  subsequently 
for  Ike  preparation  of  sulphurous  acid;  "  Precipilah 
transformer  "  for   the   treatment   of  poor   zinc   ores,    with 

,i  i  e  it'  to  lh<  cemtinuous  precipitation  of .     G.  Dantin. 

Fr.  Pat.  409.972.  Oct.  16,  1909. 
Three  cylindrcJ-conical  vessels  of  cast  aluminium,  with 
gas-tight  covers,  are  arranged  stepwise,  and  a  solution  el 
barium  sulphide,  obtained  in  the  treatment  of  poor  zinc 
ores  (see  Fr.  Pat.  408,062  ;  this  J.,  1910,  637).  is  made 
to  flow  slowly  into  the  top  vessel  and  from  this  into  the 
lower  ones  successively;  a  current  of  carbon  dioxii 
the  other  hand,  is  made  to  enter  the  lowest  vessel,  slightly 
below  the  surface  of  the  liquid,  and  is  then  aspirated, 
together  with  the  hydrogen  sulphide  liberated  in  the 
reaction,  into  the  higher  vessels  in  turn,  a  partial  vacuum 
being  maintained  ;  barium  carbonate  is  thus  continuously 
precipitated  and.  passing  through  a  grating  situated  in  the 
liquid,  just  below  the  gas  delivery  pipe,  is  deposited  at  the 
bottom  of  the  vessel,  from  which,  on  turning  a  tap,  it  pusses 
into  an  inclined  pipe  through  and  is  conveyed  to  a  decanting 
vessel. — F.  Sodn. 

Cuprous    chlonJi     iiiul    copptr    oxychloridi  ;     ManufadWi 

of   .     Soc.    Anon,    des    Etablissements    Km  ken   ct 

Leroy.  Fr.  Pat.  410.137.  Dee.  s.  1909. 
The  method  is  based  on  the  fact  that  when  copper  is 
treated  with  hydrochloric  acid,  in  the  presence  of  air  and  • 
small  quantity  of  iron,  ferric  chloride  is  alternately  tonne,! 
and  reduced  to  ferrous  chloride  by  the  copper,  which 
is  converted  into  cuprous  chloride.  When  cement  copper 
is  employed,  the  iron  normally  present  is  sufficient  to  bring 
about  the  reaction;  the  copper  and  acid  are  introduced 
into  a  shallow  vessel  furnished  with  a  stirrer ;  for  looo  kilof 
of  copper,  containing  1  per  cent,  of  iron  and  No  per  cent  of 
copper,  32(>0  kilos,  of  hydrochloric  arid  (20  B.J  arc  re- 
quired, and  the  mixture  is  stirred  until  all  the  coppei 
verted  into  cuprous  chloride,  which  is  filtered  off.  Pure 
cuprous  chloride  is  obtained  by  drying  the  product  is 
litem*,  in-  the  ii.w  chloride  if  it  be  allowed  to  dry  in  the  air. 
A  deep  vessel  without  a  stirrer  may  also  be  employed  fur 
the  reaction,  compressed  air  acting  the  part  both  of  agitatoi 
and  oxidiser.  Scrap  copper  is  preferably  parked  in  a  tower, 
down  which  the  arid,  containing  ferric  chloride,  is  allowed 
to  trickle,  a  current  of  air  passing  in  the  opposite  direction. 

I'.  Song, 

Ammonium    sulphate   or   analogous   products  .-     Appafahu 

for  tin  manufaclmt  of .     Soc.  d'E<  lairage.  Chauffage, 

et  Force  Motrice.      Fr.  I'at.  410.150,  Dec.  8.  1909. 
The  apparatus  is  intended  to  ensure  the  complete  absorp- 
tion of  ammonia  or  other  gas  by  a  liquid,  such  as  sulphur* 
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laid,  anil  to  prevent  particles  ol  liquid  being  carried  away. 

nl    a    -mill    column    ol    other    suitable    arrange* 

urmounting    i  In     in  mi    saturator    and    « ■  >t>tn  im  d  l' 

llilftll      |i|llll   S      Mill)       .1       vuppl,    Mil    lll.lt  \        III ptiOll       rllllMllM    1 

hi  which  the  lni>  is  iii. nil-  in  bubble  through  a  BUpplv   ol 
id  whirh  passes  ) In  in t.  continuous!-,  nt  periodically. 
nidi  tin-  saturator.     I-'.  Suds. 


iMflKMiiufN  *ul/>httti  .  Trtmlting  distilling  apparatus  /<  i 
ihi  manu/achiri  •■/  - — .  15.  Davranche.  Fr.  Pat. 
IM'  .VH     Dec.    If..   1909. 

A  I01LKR,  steam-engine.  |iuin|i.  and  centrifugal  dryer  air 

ii ntiil   mi   "in'   carriage,   and    the   distillation   column, 

•atnrator,  liquor  reservoir,  etc.  on   a  second.     Theammoni 
iiral  Uquor, alter  being  heated  in  the  reservoir  bj  the  waste 
trhich  pass  from  the  saturatoi   through  a  condenser 
ii  Ii  baffle-plate  i  and  cooled  b\  the  liquor,  is  allowed 
the  still,  and  the  gases  |mss  thence  to  the  saturator 
in  the  usual   way,  the  ammonium  sulphate   being   with 
drawn  by  means  of  a  copper  ladle,  allowed  to  drain,  and 
d(i«d     centrifugally.     The     apparatus     is     intended    foi 
r.ir\    use   in   small   gas   works.      F.  SoDN. 


tulphah  ;    Continuous  process  !<<r  tin    tnanufacturi 
,    with    llt<    .simultaneous    obUiinmini    of    precious 
niw/   lAhir   metah   contained    in    tht    copper   treated.     T. 
Fr.    Pat.    410,857,    Nov.   24.    1909. 

development   of  that   described   in   Fr. 

u  136   of    I89R,   differing   in   that    the   amount  of 

sulphuric  acid  in  the  solvent   is  such  as  to  give  copper 

sulphate    solution    of    the    desired    strength,    whilst    the 

pressure  of  the  air  and  steam  is  so  regulated  that  the  mid 

is  completely   saturated   with  copper,   before  leaving  the 

reaction  vessel  ;  pure  copper  sulphate  is  thus  continuously 

produced    in    a    single    operation.     The    reaction    vessel, 

•rhich  is  of  wood,  lined  with  lead,  is  open  above  and  slopes 

it  the  bottom  to  facilitate  the  discharge  of  the  produi  ts  ; 

also   a    perforated   false   bottom,   ami    the   liquor 

mil  sludge  are  discharged  through  a  pipe  (sealed  hydrauli- 

ally)  below   this,   air  or  air  and  steam    being   introduced 

hrough  another  pipe  also  opening  below  the  false  bottom 

■nt  at  a  higher  level.      The  vessel  is  tilled  with  copper, 

nid  tins  i-  automatically  sprinkled  from  above  by  the  ai  id 

lipmr.    steam    and    air    being    admitted    below.      A    hot 

H'Utral  or  slightly  arid  solution  of  copper  sulphate  tuns 

>ot  from  the  vessel,  and  any  silver,  gold,  and  other  precious 

nid  bismuth,  lead,  arsenic,  and  antimony  are  held 

a  suspension  ;    the  impurities  are  allowed   to  settle,  and 

In-  liquor  is  then  crystallised,  no  further  evaporation  being 

rj       The    mother    liquor,    mixed    with    the    propet 

'iutit\  of  a. id.  is  used  again,  any  arsenic,  antimony,  or 

■i-niuth  in  solution  being  reprecipitated  on  the  copper. 

— F.  SODN. 


Iir.    Process  and  apparatus  Ir.r  separating into   its 

"•■     K.    P.    I'i.  let.      !•>.    r.n.     K'9.787,    Nov.    29, 

.TMOSPHKIUi  air.  previously  purified  and  cooled,  is  brought 

mart    with    liquid    nitrogen,    which    dissolves    the 

pure  nitrogen  escaping  at  the  top  of  the  apparatus 

Pure,  compressed,  cooled  nitrogen  is  then   passed 

a    pipe,    which    is    immersed    in    the   soluti if 

hi  ln|iiiil  nitrogen,  and  the  heat  of  condensation 

ibsiduary  nitrogen  serves  to  separate  the  oxygen. 

in  solution  in  the  surrounding  liquid,  by  evapora- 

I  In-  apparatus  comprises  a  \ert  ir.d  tower  containing 

number  of  indented,  horizontal,  baffle-plates,  surrounded 

ndeusing  worm,   through   which  the  compressed 

is   introduced.      The   condenser  is   fitted   with   a 

valve  and   is  entirely  submerged  in  the   mixture 

liquids,    whi.h    is   retained    by    the   baffle-plates.      The 

otains  .in  air  inlet  at  a  point  about  one-third  "f 

-  height  from  the  bottom,  a  nitrogen  outlet  at  the  top, 

Wan  oxygen  outlet  near  the  bottom.     0.  U. 


Vitrogen  [front  air] ;    Process  of  obtaining  vary  '"/ 

nmptt    reftui    conden  alion.       Soc.    I  Ail    Liquidi 

\i pour  I  'Etude  ol   I'Exploitation  dec   Prooed 

Claude).     Fr.  Pat    110,033,  Mar.  23,  1009 

i'iiiu.k.ii  and  compn  ed  iir  is  made  to  entei  b  roasel  from 
which  arises  a  group  ol   Mitn.il  condensing  tubes  termln 

ating    in    a    eonimon    head.       Except    for    a    portion    of    the 

nitrogen,  the  ail  is  lure  condensed  and.  Sowing  back  into 

the    vessel,    is   sent    to   a    small   cvaporatoi     lurronnding    'In 

upper  part  of  the  condensing  tidies,  whence  it  overflow 

into  a  larger  evaporator  (or  successively  into  a    • I 

these) surrounding  tin  lower  part  of  the  tubes,  when-  the 
more  easily  condensable  portion  of  the  air  is  liquefied. 
The  temperature  of  the  upper  part  is  thus  kept  lower 
than  that  of  the  lower  part,  being  cold  enough  to  liquefy  a 
portion  of  the  pun-  nitrogen  hen-  present,  in  spite  of  the 

reduced    pressure    due    to    the    escaping    gS  ToB    g&SOOUB 

nitrogen  and  air  rich  in  oxygen  pass  out  of  the  apparatus 
through  separate  jacketing  portions  ol  the  supplementary 
Inpietier,  in  which  part  of  the  incoming  compressed  air  is 
liquefied,  and  then  through  heat  interchangera  to  effect 
the  preliminary  cooling  of  this  air.  By  selecting  suitable 
dimensions  for  the  evaporators  and  tubes,  120  cb-m.  of 
nitrogen  (above  99-5  per  cent,  purity)  may  be  obtained  by 
this  process  from  :.(>(>  cli.m.  of  air.  —  K.  Siidn. 


Ozygt  n  or  otht  i  gas  ;  Proa  ss  and  a/pparaius  /or  tht  continuous 
manufacture  of .     F.  Mangjameli.     Fr.  Pat.  100,962, 

Mar.  3,  1909. 

Potassium  perchlorate  or  other  gas-generating  material 
is  introduced  into  a  number  of  closed  retorts  communicating 
with  and  grouped  around  s  common  delivery  pipe,  which 
acts  also  as  a  supporting  axis  and  is  connected  with  a  device 
for  regulating  the  production  of  gas.  Tin-  retorts  can 
be  brought  in  turn  over  a  burner  bv  the  rotation  of  a 
ratchet-wheel,  the  movement  of  which  is  controlled  by  a 
system  of  levers  actuated  by  the  rise  or  fall  of  a  flexible 
diaphragm.  When  a  retort  is  exhausted  and  the  pressure 
of  gas  reaches  a  certain  value,  the  movement  of  this 
diaphragm  causes  the  ratchet  wheel  to  turn  and  lit  inn  a 
fresh  retort  over  the  burner,  which  is  at  the  same  time 
extinguished  by  the  mechanism.  As  the  pressure  falls. 
the  burner  becomes  relighted  and  the  evolution  of  Lias 
continues,  the  retort  which  has  been  thrown  out  of  action 
being  meanwhile  recharged.  The  evolution  of  oxygen 
thUS  becomes  continuous,  and  the  gas  is  obtained  mixed 
with  the  minimum  amount  of  air. — ]•'.  Sons. 


Caustic   alkalis ;     Ptocess    i<>r    obtaining    anhydrous . 

them.  Fabr.  Griesheim-Elektron.  Fr.  Pat  110,238, 
Dec  11.  L909,  Under  Int.  Conv.,  Dec.  23,  1908,  and 
Mar.  26,  1909. 

Seb  Eng.  Pats.  29,491  and  29,494  of  Hhmi  :  this  J.,  1910, 
iss.  and  preceding.— T.  V.  B. 


Hydrogen   peroxid*  :    Stablt    composition    containing . 

M.  A.  Queisser.   Assignor  to  Pearson  und  Co.,  '■ 
b.ll..  Hamburg.  Germany.     D.S.  Pat.  959,605,  Maj   31, 
1910. 

Skk  Kr.  Pat   381,924  of  1907  ;  this  .1..  1908,  226.     T.  K.  B. 


Carbonic   acid;     Process   l<>r   manufacturing  B.   A. 

Behrens,  Bremen,  Assignor  to  Maschinenfabrik  Surth 
fi.m.b.H.,  Surth.  Germany.  U.S.  Pal  960,788,  June  7, 
1910. 

Skk  Fr.  Pat.  343,903  of  1904  ;  this  J.,  1904,  1089.     T.  F   B. 


■•'.■"on  of  gases  [air],  etc.      Method  for  tin '•    J. 

Levy,  Manchester,  and   \    Etelbronner,  Paris.     Q.8    I 
959,5fi3.  May  31,   1910. 

Sbi  Kr.  Pat.  328,984  of  1903  ■  this  J.,  1903,  996      T.  F.  B. 
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VI1I.-GIASS;    CEFAM1CS. 

Glass;  Kotiti  reaction  of  — .  Port  //.  Tht  weatkering 
properties  of  heavy  glome*.  P.  Melius.  Z.  anorg.  (hem., 
1910,  67.  20C  224  (See  this  J.,  1907,  K'4-< ;  IW  8,  899, 
ami  1910,  Hi's.) 

I'mk  author  disc  ii>m'^  thi.  validity  "f  his  iodeosin  test  as  an 
indication  of  the  resistance  <>f  the  heavier  varieties  of 
.■la-  to  the  decomposing  action  of  the  moisture  and 
carbon  dioxide  in  the  air.  The  absorption  of  the  eosin 
from  its  ethereal  solution  is  a  chemical  action  of  salt 
formation  shewn  by  all  the  usual  basic  constituents  of 
'i:..  potash,  soda,  lime,  magnesia,  baryta,  lead 
oxide  and  zine  oxide.  Absorption  by  alumina  is  extremely 
small,  while  silieie  and  boric  acids  are  entirely  without 
effect  Pure  lead  silicate  absorbs  the  rosin  very  slowly, 
but  alkali-lead  silicate  very  readily,  forming  a  layer  of 
easily  soluble  alkali  salt  and  less  soluble  lead  salt.  Heavy 
glasses  containing  lead,  barium,  zinc,  ete.  therefore,  show 
a  high  eosin  value  at  new  surfaces  in  spite  of  their  well- 
known  resistance  to  atmospheric  effects.  In  these  cases 
the  simple  "  minute-reaction  "  is  not  a  fair  measure  of 
resistance  to  weathering.  If  the  surface  is  exposed 
to  the  air  for  some  time  before  the  test  is  applied,  it  is 
found  that  a  decrease  in  the  alkalinity  begins  and  con- 
tinues for  about  a  week.  '1'his  is  explained,  with  the-  sup- 
port of  careful  experiments  on  the  hydrolysis  of  lead- 
alkali  silicates,  as  follows  : — First  the  partial  hydrolysis 
of  the  glass  produces  a  fairly  concentrated  solution 
whksh  contains  lead  as  well  as  alkali  silicate  and  this  lead 
contributes  considerably  to  the  eosin  absorption  at  a  new 
surface.  On  dilution  with  water,  however,  the  concen- 
trated solution  deposits  complex  lead  silicates,  and  the 
eosin  absorption  is  now  only  a  measure  of  the  alkali  left 
in  solution.  This  process  also  takes  place  in  barium  and 
zinc  glasses,  being  in  all  cases  accelerated  by  the  action 
of  atmospheric  carbon  dioxide.  In  support  of  these 
ideas  the  author  also  gives  the  results  of  his  examination 
of  twenty-five  heavy  glasses  made  by  Schott  und  Genossen 
(Jena).  The  eosin  numbers  are  given  for  freshly  broken 
surfaces  and  for  surfaces  which  have  been  rinsed  with 
water  or  weathered  in  moist  air.  These  numbers  are 
compared  with  the  results  of  a  two-years'  weathering  test 
carried  out  by  Zschimmer  at  the  Jena  works.  From  this 
work  it  is  concluded  that  for  the  investigation  of  the 
weathering  properties  of  a  glass,  it  is  advisable  to  deter- 
mine not  only  the  "natural  alkalinity"  at  a  newly- 
broken  surface,  but  also  the  "weathering  alkalinity"  at 
a  surface  which,  after  being  produced  by  fracture,  has 
been  exposed  for  seven  days  to  moist  pure  air  at  18°  C. 
From  these  determinations  it  is  possible  to  draw  con- 
clusions as  to  the  chemical  character,  durability,  and  general 
utility  of  the  glass,  especially  her  optical  purposes.  It  is 
to  be  noted  that  the  light  borosilicate  glasses  often  give 
very  high  results  for  "  yveathering  alkalinity  "  and  very- 
low  ones  for  "  natural  alkalinity  " — just  the  opposite  of 
what  is  observed  with  heavy  glasses.  The  weathering 
properties,  as  measured  by  the  eosin  absorption  after  a 
week's  exposure,  may  vary  in  different  commercial  glasses 
in  the  ratio  about  1  ':  1000.— W.  H.  P. 

Patents. 

Glass;   [Strengthened ].      E.  Benedictus,  Paris.     Eng. 

Pat.  1790,  January  24.  1910.     Under  Int.   Conv.,  Aug. 
10,  1909. 

Glass  sheets  are  united  and  strengthened  by  interposing 
between  them  a  sheet  of  celluloid,  the-  surfaces  of  which 
have  been  softened  by  the  action  eef  some-  Solvent,  and 
then  compressing  the  several  sheets  strongly  together, 

— W.  I  .  II. 


Glass;     Method   of   and    meant    for   annealing .    F. 

Shaman,  Philadelphia.  Pa..  Assignor  to  the-  Continuous 

Glass  Press  I  to.,  New  Jersey.     U.S.  Pat.  957,477.  May  10, 

1910. 

A  ball  e.f  molten  glass  is  rolled  into  a  sheet  apon  a  flat 

surface,  and  a  drawing-iu  too]  is  applied  to  the  end  of  the 


glass  first  rolled,  whilst  it  is  still  plastic,  the  sheet  be  in 
then  drawn  From  the  rolling  surface  over  a  supportjn 
surface  situated  in  an  adjacent  annealing  furnace.      1 1.  K. 

Glass  ;     Electric   furnaci    foi    tin    continuous   manufactm 

"I ■     M.   Sauvageon.     Third    Addition,  dated    l>n 

16,  1909,  to   Fr.    Pat.  401.744,  Aug.  7,  1908  (see  this  J 
L909,  1130  and  1200  ;  1910,  426). 
To  prevent  deterioration  of  the  glass,  the  electrodes  BJ 
made-    of    pun-   graphite    very    highly   compressed.      Thefl 
electrodes   are   immersed   in   the   bath   of   molten   "lass. 

— H.  H. 

Brick  and  pottery  kilns  :    Producing  heat  for  and  fuinatt 

for  firing .      F.  Cotton.  Sydney,  New  .South  Wale; 

Eng.    Pat.    13.515,   June   9,    1909.*     Under   Int.    Conv 
June  !),  19(18. 

A  SUPPLY  of  completely  oxidised  incandescent  gases  ft  I 
firing  brick  and  pottery  kilns  is  obtained  by  burning  ftic 
in  a  vertical  shaft  furnace,  which  has  a  closed  bottom  an 
is  loaded  from  above,  a  blast  of  air  being  blown  by  a  j< 
of  superheated  steam,  through  tuyeres,  into  and  upwari 
through  the.  deep  bed  of  fuel,  to  effect  complete  combustio 
in  the  furnace  ;  the  incandescent  gases  are  taken  direct] 
from  above  the  fuel  bed  to  the  kiln,  the  a.shes  bein 
removed  from  the  furnace  through  a  door  near  the  botton 
Where  a  multiple  chamber  kiln  is  concerned,  the  chambe 
may  be  successively  fired  by  using  a  furnace  as  abov.' 
but  having  a  refractory  lining  within  a  metal  casing  an 
mounted  on  a  truck,  so  as  to  be  movable  from  fire-ho 
to  fire-hole  ;  a  boiler  may  also  be  mounted  on  the  truck  an 
water  heating  and  steam  superheating  tubes  may  be  en 
bedded  in  the  refractory  lining.  The  furnace  is  designed  t 
operate  preferably  with  low-grade  fuels  and  is  kept  filk 
to  about  one-half,  the  lower  third  of  which  is  ashes.  F< 
a  rectangular  furnace  with  hearth  area  of  3  sq.  ft.,  tw 
tuyeres.  2*  in.  in  diameter,  fitted  with  concentric  stea 
nozzles.  J  in.  in  diameter,  are  suitable:  and  with  othe 
furnaces,  in  like  proportion.  The  steam  is  convenient 
superheated  in  a  muffle  at  the  top  of  the  furnace. — F.  Si  id 


IX.— BUILDING  MATERIALS. 

Subaqueous    tunnelling    hy    thi    freezing    process.      Tim 
Eng.    Supp'l.    June   15.    1910. 

The  area  to  be  frozen  beneath  the  river  was  enclose 
by  a  timber  cofferdam  backed  with  clay,  the  object  of  tl 
structure  being  to  cheek  currents  which  would  ha- 
made  thorough  congelation  of  the  soil  very  difficult.  Tl 
heterogeneous  material  to  be  traversed  comprised  1-1 
metres  of  mud,  3-70  metres  of  quicksand,  2-29  metres 
marl,  and  2  metres  of  solid  rock,  the  mean  temperate 
being  10°  C.  The.  volume  of  earth  to  be  frozen  was  abo 
2. loll  cubic  metres,  one-third  of  this  being  estimated 
consist  eif  water.  For  the  reception  of  the  eirculatic 
pipes  (iff  holes,  17  metres  deep,  were  bored.  The  freezh 
circuits  were  formed  of  flanged  pipe  of  134  mm.  intern 
diameter,  with  an  inner  tube  of  35  mm.  internal  diametc 
this  tube  being  open  at  the  lower  end  and  constituting  t 
flow  pipe.  The  brine,  consisting  of  calcium  ehlori. 
solution  with  a  density  of  1-25,  flowed  through  the  inn 
pipes  at  the  velocity  of  70  cm.  per  second,  and  throuj 
the  outer  pipes  at  the  velocity  « >f  4-9  cm.  jier  second. 

Cold  brine  was  supplied  from  two  freezing  installatioi 
the  plant  in  each  case  including  ammonia  freezing  maehin 
on   the   Linde  system.     Th»  average  temperature  of   t 
brine  was  —  24°  ('.  in  the  flow  pipes  and  from  —  20°  tot 
22°  C.  in  the  return  pipes. 

Soon  after  the  plant  was  set  to  work  all  exposed  pi| 
were,  rapidly  covered  with  ice  to  the  thickness  of  10cm.byi 
freezing  of  moisture  condensed  from  the  air.  this  la\ 
acting  cis  an  excellent  insulating  medium.  At  the-  expu 
tion  of  some  40  days  the  earth  was  found  to  be  thorough 
frozen,  and  a  large  area  round  the  consolidated  mass  » 
reduced  in  tcmjecraturc  from  10  to  5°  C.     Excavation 


l„l.   Wl.V.   N.'     I 
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ii  noil  wti     i"  i  tni  ni'A  \,\    mi  ji  n    of  ordinary  picks. 

nnry  unit  «-n   t  iron  lii were  constructed  at  in   tn 

rdinaii  i  u  mi-  I.  rihI  nil  completion  those  ol  I  hi"  i  imitation 
il«-  which  passed  through  tin   subwai    wore  withdrawn 

II. I  tlu-  ll.'1'-   tilled    up   Mllll  concrete. 

■'1/  Urirh  .     Ihj'fls   in  and  ther.    causes.     <; 

M.i      nml    (  hem.     Kng.     I!U0,    8.    2H7     238. 

hi:  .Li.  -  i~  i  "in  in.  'nl  \  in.  i  with  arc  fusibility,  deformation 

ad shrinkage  in  iwr,  want  "I  mechanical  strength,  porosit) 

•.limiting   penetration   l»\    vapours  ami   by   -lag,   liability 

ut  inn.   nml    irregularity    of   Hhapc   and   size 

wider  joints   than   are   desirable.     To 

ihsolutc   infusibility   at    the   working   temperature, 

r .  i  i.i  1-   must    In-  uniform   in  rom|M>sition,  and  free 

.•in  pyrites  and  other  fluxes.     The  other    defects  Bhould 

.   obviated  b\   tin-  I'hoiec  of  suitable  materials,  according 

•  in lit i.ms  of  use.  an. I  by  regulating  the  temperature 

n.l  duration   of    burning,   so   that    shrinkage    reachci     i 

nil  for  Ibe  working  temperature. — A.  T.  L. 

IsaAatt  /  Studies  in 1.     ( '.  .1.    Frankforter.     .1.  Ind, 

Eng.    ( 'lii-in..    initi.    2.    239    -211. 

iik    material    constituting    the    wearing    surface    of    an 

pavement    is    made    by    mixing     sand     with     an 

h     cement."      This    cement     is     made    by     fluxing 

timd  asphaltum  with  nil.    It  has  |„.,.n  generally  recognised 

ut   overheating   tin-   cement    is    harmful,   and    in   actual 

» Ives  observed  by  the  author,  where  tin-  cement  had  turn 

1  '  Hashing  temperature,  and  where  tin-  temperature 

•  tin'  mixture  of  sand  and  cement   as  dumped  into  the 

ibovc   200    ('..    it    was   found   that    the  surface 

i.rinratcil     much     more    rapidly    at     these    overheated 

•rtinns  than  in  other  places.      Experiments   were  therefore 

.i.lc   t"   determine    tin-   effect    of    heat     loth    on   refined 

•|ihaltunis  and  mi  asphalt  cements  as  regards  "ductility 

penetration,"  these  properties  being  considered  to  be 

.ted   with    the   wearing   capacity   "f   asphalt 

iMiiiiiits.     The   "ductility"   and    "penetration"    were 

th   determined    according    tn     How's   directions   (Proc. 

Soc.  for  Testing  Materials.   l!Mi:i.  Vol.  3).     Obispo 

isphaltum.  free  from  moisture,  lost  2-12  per  cent. 

i  Might  mi  being  heated  for  15  hours  in  an  air-bath  at  a 

nipcnitni.    of    163       1 » i-~>    I  .       The   loss   in   ductility   and 

■nctniti'in  caused   by   this   heating,  determined   at   0    ('., 

iinl   M5    I'.,  in  every  case  exceeded  79  per  cent.     A 

made    by    mixing    102    grins,    of    Obispo    refined 

■mi   with   42  '.this,  of  Obispo  tlux   (a   verv   viscous 

black  nil  of  s|,.  gr.  0-98084,  Hashing  point  125°— 

ignition    point.    lnl — Hi2    ('.)    showed    marked 

ivc  losses  of  ductility  and  penetration  when  heated 

rely     to     130    ('..   .150    ('..      175    ('.     and     200    < '. 

i  nnlar   experiments    were    made    with    refined    Trinidad 

phnltuni.  and  with  a  cement  mad.    by  fluxing  135  grins. 

-plialtum  with  10  grms.  of  heavy  petroleum  residue 

i  temperature  of   130   C.     The  falling  off  in  ductilitj 

■  tration  was  of  the  satin-  order  as  in  the  preceding 
lhc  author  also  tested  the  solubility  of  Obispo  and 

asphaltums    in    various    organic    solvents    and 

-  thai  there  is  a  great  difference  in  the  constitution 

the  organic   matter  in   these   two   asphaltums. — T.   St. 

■  e.  i,i.  »/    ,ni:l    "  pulrrrifugc  "    entiling;     Hindering 
impermeable    and    uholcscnu     hij    uratw    of . 

V  Moreau.     Bull.  Soc.  d'Encour.  pour  l'lnd.  Nationale, 
IW0,  113.  Rlfi  -619. 

tween  the  floor  boards  are  lirst  filled  with  a  cement 

I    chiefly    of    sawdust     and     magnesium    chloride 

'■    this  .1..    I'.Hiii.  !)30).  and.  after  2  or  :i  days,  the 

!   hardened  cement   is  cleaned  off,  and  the  floor  is 

I    impermeable    by    applying    the    "  pulverifugc " 

which   is  composed  of   vegetable  wax,  oil  of   tur- 

utine.   re.  titled    tar-oil.   and   thymic   a.  id  ;   it    is  put    on 

'h  a  brush  or  rag  and  dries  in  a  few  hours.      The  pre- 

r  is  not  damaged  by  washing  with  water. -    l\  Smis. 

ruaci    nlag  ;     Microscopical  examination   of /<;r 

a    Portland  ement.     H.    Passow.     St.ibl   u.    Eiscn. 
1910,  30.  989     993. 

II  chemical  composition  of   blast-furnace  slag  for  use 
■■king  Portland  cement  lies  b  tween  two  limits,  one 


•'i  these,  ilj  reaotivi   slag,  contains  from  27     :tl  per 

nl    nf  silica,  13    20  of  alumina,  60     US  nl  limp.  B     I  ol 

calcium  sulphide,  I   from   8     '-'  ol    magne  u\,   nnd   the 

other,  a   | rlj    roautive  slag,  contains  from  33    :it   per 

•  ut  ol  silu  a.  :i  12  of  alumina,  SI  10  ol  lime,  l  2  ol 
•  il.  nun  sulphide,  and  .'!  1  ol  magnesia,  Th<  Ol  I 
material  or  one  which  oan  mosl  easily   be  rendered  irk 

mi    granulation    lies    between    these    limit-      [I    is    nn 

essentia]   that    the   granulati f   the  slag    bj    injection 

s  1  !•  'i i !■  I  be  carried  out  bo  that  the  cooling  takes  place 
uniformly  and  with  the  maximum  rapidity,   in  order  to 

| luce    a    glassy     product,    B    I  !l  'III  1 1,1 1 .1 1  1  \  cl  I     -low     tale    of 

cooling  producing  an  opaque  or  devitrificd  mat.  rial  which 

is  of  very  inferiot  quality.     Th.    | rlj  reactive  slag  may 

be  rendered  classy  bj  rapid  cm, ling,  bul  requires  a  larger 
addition  of  clinker,  ami  t..  be  more  finelj  powdered  before 
lining  converted  into  Portland  cement.  The  paper  is 
illustrated  by  three  microphotographs,  and  tin  author 
considers  that  it  is  highly  desirable  tn  utilise  th.-  micro- 
scope in  order  to  determine  whether  tin  granulated  slag  is 
glossy  or  opaque  and  hence  its  value  foi  us«  in  Portland 
cement.-  A.  II.  C. 

Patents. 

W'ikhI    nvd    nth:  r    substances    <t»d    iniitnial*  ;     Process    /or 

manufacturi  of  a  composition  to  b(   used  >»  I""  >>j . 

S.  J.  Davics  and  .1.  ttowell,  Stroud.  Eng.  Pat  5270, 
s.-pt.  2.  1909. 
TtiK  composition  consists  of  75  per  cent,  of  peat  moss, 
Hi  of  starch.  Hi  of  glue,  and  5  of  formaldehyde,  phenyl 
alcohol  [phenol],  or  tannic  acid.  Boiling  watei  is  added 
to  the  glue,  starch,  etc.,  and  the  finely  ground,  or  pulped 
peat  moss  is  winked  into  the  mixture  to  form  a  thick  paste 
wlii.h  can  be  moulded  ami  subjected  t"  heavy  pressure. 
The  composition  is  claimed  as  a  substitute  for  wood  and 
other  substances.  Reference  is  directed  to  Eng,  Pats. 
1610  of  1873.  30H4  of  1890,  and  25.324  of  1902  (this  J., 
1003.  669).— W.H.C. 

Wood  ;    Method  of  presetting  .     <;.    Hartmann     and 

0,  A.  Schwerdtncr.  Grossschdnau,  Germany.  Eng. 
Pat.-  374(1.  Feb.  15.  1910. 
Wood,  which  is  attacked  or  threatened  by  dry  rot.  or  other 
destructive  agents,  is  preserved  by  a  coating  of  a  solution 
of  sodium  ziiu  ate  pic  pa  nil  by  mixing  a  solution  consisting 
of  300  parts  by  weight  of  zinc  chloride  and  limn  parts  of 
water,  with  a  solution  of  900  parts  of  caustic  smia  and 
4000  parts  of  water.— W.  C.  H. 

Tubes,  crucibles,  or  other  articles  of  magnesia  .    Manv/aclvn 

of  .     H.     I '.   Greenwood,   Edenfield,    Lanes.     Eng. 

Pat.  13,697,  June  II.  Hum. 
(  u.cined  magnesite,  or  magnesia,  is  fused  in  an  electric 
furnace  at  2000° — 2600  C,  the  cooled  product  >-  pul- 
verised, mixed  with  magnesium  chloride  solution,  and  the 
plastic  mass  obtained  is  shaped  to  the  desired  form  in  a 
carbon  mould.  The  article  in  the  mould  is  then  baked 
for  scleral  hours  at  about  300'  < '..  and  is  finally  heated  in 
an  electric  furnace  for  half  an  hour  to  an  hour  at  21  00 
2600  < '..  whereby  the  magnesium  chloride  is  decomposed 
and    the  magnesia  fritted  together.  —  0.  R. 

Refractory   /materials.     L,    Surmont     and     J.    Montcocol 

Er.    Pat.    410,786,    Dec.    29,    1909. 
Residues  obtained  in  the  manufacture  of  carborundum 
are  agglomerated   by   means  of  a   binding  agent   su.  I 

notary  earth  to  form  refractory  bricks  for  furnace 
linings,  etc.  The  bricks  do  nol  undergo  any  contraction 
in  volume  at   very  high  temperature*      H.  II. 

Aitificial     — .     "Progress   "  Vertriebegee.    Teh 

nischer  Specialitaten.     Fr.   Tat.    110,665,  Dec.  23, 1909. 

Aimm  in.  stone  for  paving,  etc.,  is  rendered  non«h'ppine 

In  tin-  addition  of  granulated  slag  oi  similar  material 
and  subsequent   burning  of  the  mixture.  -  II.  II. 

Untitling    materials.     CueL    Pinguet,    Le    Noble    et    CSe. 

Fr.  Pat.  110,932,  Man  h  21.  1910. 
A   material  for   general    building   purposes   is   prepared 
by  mixing  solid  or  liquid  hydrocarbons,  such  as  bitumen, 
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niton,  or  tar,  with  neutral  suits  snob  as  the  simple  or 
doable  silicates  of  aluminium  and  potassium,  clays,  and 
magnesium,  sodium,  barium,  ot  calcium  sulphates.  The 
materials  may  be  mixed  in  various  proportions  al  s  bom* 

(lerature.  of  from  160°  to  360  C  Concrete  maybe  formed 
i\  the  addition  of  Band  ••r  pebbles.-  11.  11. 


Ctmintt  and  Kkt   substances;    M>i1uhI  <>t  and  apparatus 

jnr tenting .     T.  Smith  and  «•.  I.  Edwards,  Bamfoid, 

Derbyshire.     Eng.  Pat.  16,688,  .luly  16,  1909. 

The  apparatus  is  intended  chiefly  for  testing  the  hardness 
of  set  cement  ;  it  consists  of  a  spring  balance  oi  other 
pressure-indicating  instrument,  to  the  platform  casing 
of  which  a  frame,  supporting  a  screw -threaded  spindle 
carrying  a  drill,  is  rigidly  attached.  The  cement,  in  the 
form  of  ■  block,  rests  upon  the  platform  oi  the  instrument, 
bo  that,  by  turning  the  spindle,  the  drill  is  forced  into  the 
blook  :  the  depth  to  which  it  penetrates  is  accurately 
indicated  by  a  device  fitted  to  the  lower  end  of  the  spindle, 
and  the  corresponding  pressure  is  Bhown  on  the  dial  of 
the  machine.  Claim  is  made  for  this  method  of  testing 
cements  and  the  tike,  to  determine  the  force  exerted  for 
any  standard  of  penetration  and  vice  versa,  as  well  as  for 
the  above  or  any  other  apparatus  suitable  for  carrying 
.mt  such  tests.-  -I'.  Sodn. 


Slag  cement;    ManuJaclurt   of  .     J.   <;.   A.    Rhodih, 

Muswell  Hill,  Middlesex.     Eng.  Pat.  2628.  Feb.  2.  1910. 

Without  fusion  or  "sintering."  considerable  quantities 
of  finely  divided  lime  are  brought  into  chemical  combina- 
tion with  solid,  finely  divided  blast-furnace  slag  at  a 
temperature  of  about  900°  G.  by  means  of  a  small  amount 
of  a  suitable  contact  Bubstance,  preferably  common  salt. 
At  the  same  time,  sulphur  is  removed  in  a  volatile  form 
from  the  slag  by  continuously  passing  a  current  of  air  and 
steam  over  the  charge  in  the  kiln.  The  hydraulic  pro- 
perties  of  the  resulting  cement  may.  if  necessary,  be 
improved  by  adding  to  the  charge  a  small  quantity  of  a 
finely  divided  salt  of  the  type  represented  by  magnesium 
sulphate  or  ferrous  sulphate,  and  they  may  be  rendered 
permanent  by  means  of  the  addition  of  a  finely  divided 
mixture  which  will  yield  calcium  aluminate  at  a  tem- 
perature of  approximately  900°  (..'.  The  several  processes 
are  combined   into  one  operation  in  the  kiln. — W.  C.  H. 


Cement  from  hhist-furnaci  slag  ;    Process  of  manufacturing 
.     \V.    Lessing.    Post    Troisdorf,    Germany.     Eng. 


Pat.  301  fi.  Feb.   7.   1910. 


Molten  blast-furnace  slac.  either  alone  or  mixed  with 
lime  or  other  cement-forming  materials,  is  first  atomised 
(for  instance-,  by  t hi-  process  described  in  Eng.  Pat.  19,070 
of  U«'S;  this  .')..  1908,  1163),  and  then  the  granular  pro- 
duct is  ground  and  mixed  with  lime,  or  is  ground  with 
lime,  and  burnt  ;  finally  the  clinker  thus  obtained  is 
'.'round  with  a  further  quantity  of  atomised  slag,  with  or 
without  cement-fprming  admixtures.  A  good  average 
ratio  in  which  to  mix  the  material  is  found  to  be  9  parts 
of  the  atomised  slag  to  1  part  of  clinker.- — F.  SODN. 


ll'oorf ;    Process   for    impregnating   -  -   .     M.    Boucheriej 
Paris.     Eng.   Pat.    17.11(12.  July  21.   1909. 

See  Fr.  Pat.  401.740  of  1908  ;  this  J.,  1809,  1132.     T.  I-'.B. 

Wood;  Process  of  preserving  -  -   .     .1.  Geriache,  Brussels, 
U.S.  Pat.  959,606,  May  31,  1910. 

8n Fr.  Pat.  396,235 of  1908;  this  J.,  1909,  476.-   T.  F  B. 


Cement  .  Rotary  furnaces  for  treating  -.  Soc.  Anon,  des 
Ciments  Francais,  Boulogne.  France.  Eng.  Pat. 
24,6211.  Oct.  26.  1909.     Under  Int.  Conv.,  Nov.  5,  1908. 

I  i.  Pat.  395.978 ol  1908;   this  J.,  1909,  476.— T.  F.  B. 


X.— METALS  ;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Iron   and  steel   icorks   nt    Hanyang.    Hupr.    China.      \.   .1, 

Seltrcr.  Eng.  and  Min.  J.,  1910,  89.  1231—1234, 
ALTHOTJGH  there  are  large  deposits  of  excellent  imu  an 
in  almost  every  province  of  China,  there  is  only  one  works 
where  steel  is  produced,  namely  at  Hanyang.  Hope.  The 
Hanyang  works  comprise'  two  120-ton  blast  fn 
four  30-ton  Siemens-Martin  furnaces,  one  Wellman  mixer, 
a  reversing  blooming  mill,  a  reversing  plate  mill,  a  rail 
mill,  and  a  Ill-ton  furnace  for  melting  scrap.  The  Siemens 
furnaces  are  fed  partly  with  cold  scrap,  but  mostly  with 
molten  pig  iron  from  the  mixer,  the  duplex  process  being 
used  and  the  pig-iron  "  washed  "  in  an  open  hearth  furnace 
to  remove  phosphorus.  The  ore  is  obtained  from  Taych, 
about  90  miles  distant  from  Hanyang  and  16  mil 
the  Yangtse  Kiang  ;  the  main  ore  body  appears  in  three 
hills,  each  820  ft.  high.  Analyses  of  the  ores  have  given 
the  following   results  : — 


Hiematite. 

Brown  ore. 

1  MasriH 

Iron 

62 

48 

65 

0-3 

7-0 

o-l.i 

Silica  

4-0 

e-o 

31) 

2-0 

— 

0-U2 

0-01 

0-06 

0-05 

0-03 

012 

Most  of  the  ore  is  a  hard  hrematite.  At  present  350,008 
tons  an-  supplied  annually  to  the  Hanyang  works  ami 
125,000  ton?  are  sent  to  Japan.  Next  year  the  Hanyang 
works  will  take  500.000  tons  of  ore.  The  coke  is  obtained 
from  Pinghsiang.  about  186  miles  from  Hanyang  and  DM 
miles  from  the  Yangtse  Kiang,  where  the  second  largest 
coal  mines  in  China  are  situated.  There  is  an  installation 
of  280  coke-ovens.  The  coke  contains  10 — 25  per  cent. 
of  ash.  0-3 — 0-6  of  sulphur,  and  0-06 — 0-25  of  phosphorus. 
The  composition  of  the  iron  and  steel  produced  at  Hanyang 
is  shown  in  the  following  table  : — 


Open 

Foundry 

Basic 

hearth 

I  lushed 

pig-iron 

pig-iron. 

steel. 

steel. 

3-8 

3-D 

3-34 

0-40 

2-5 

0-65 

. — 

0-085 

Manganese    .... 

1-0 

1-10 

0-26 

0-089 

0-01 

0-045 

0-24 

0-065 

Phosphorus    . . . 

0-02 

0-25 

0-045 

O-028 

The  blast-furnace  slag  contains  33  per  cent,  of  silica, 
16  of  alumina,  46  of  lime,  2  of  magnesia,  1  of  iron,  and 
0-6  of  manganese.  The  steel  is  of  good  quality  and  has 
been  used  in  the  construction  of  the  Pekin  anil  Hankow 
railway,  the  Canton  and  Hankow  railway,  and  the  new 
line  being  built  to  Chang  Sha.  Moreover  several  large 
shipments  of  pig-iron  have  been  sent  to  New  York,  where 
it  can  be  delivered  for  less  than  the  price  quoted  in  Pittsburg, 
A  third  blast-furnace,  of  the  latest  German  type,  108  ft. 
high,  10-1  ft.  diam.  at  boshes,  is  nearing  completion,  and 
the  foundations  for  another  similar  one  are  finished. — A.  & 


BUtst-furnaci  operation  ;  Causes  of  non-uniformity  in 

E.  B.  Cook.  Met.  and  (hem.  Eng..  1910,  8,  '251—253. 
Irregularity  of  working  sometimes  occurs  although 
ample  care  is  taken  to  secure  regularity  in  the  composition 
of  the  charge.  si7o  of  lumps,  interval  of  charging,  and  "f 
removing  iron  and  slag,  and  in  the  temperature,  humidity, 
and  weight  of  the  blast.  The  usual  cause  is  accumulation 
on  the  boshes,  which  leads  to  irregular  settling,  increased 
fuel  consumption,  and  decreased  output.  The  accumula- 
tion is  usually  noticed  from  4  to  6  months  after  blowing  in. 
The  trouble  is  more  serious  with  magnetic  ores  than  with 
ha-matites.  and  is  increased  by  using  an  excessive  blast 
velocity.     The   accumulation   is   least   in   furnaces   win' 
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ua   Mown   bIowIv,    keeping   stove   heats   in   reserve,   and 
working  « i  (li  "  i  leaning  blanks  "  everj  three  oi  foul  daj 

The  ii"  "i  ■'  dry  I  ill'   sonc  "i  fusion  and  brings 

the      ccumulation    lower    down.      \    furnace    has    been 

I  with  onl\   I'J  'ii.  lies  of  brii  k  mi  the  in-wall,  with  the 

liuiinising  I li<'  ili  I. iv  and  expense  of  putting  the 

.    on*  I"!   cleaning,  so  t tin t  this  may  be  done   nion 

i:  \\        \    I".  [.. 

.  no    of  thi   healing 

unlilii   oj    thi     product   of  .     Terpitz. 

-       !  ii.   Bison,  I'.'lo.  30.  1020-  1(132. 

■  It  of   pergonal  experience  the  authoi 

the   effects    produced  on    the    products    of   the   open- 

atti  ibtitod  to  an  exi  ess  of  hydrogen 

in  the  heating  gasi  -  are  nol   dm   to  the  u  tion  of  the  ■ 

I. nt  t"  tlir  su|>crheating  ■  ■:  the  charge  consequent  "ii 

n     I-.  ■       not   believed  to  In'  injurious, 

the   whole  "I    the   appearances   siippo-ed    to   be   due 

are  rcallj    the  ■  ffti  i   of  the  treatment   in  the 

With   rcfei to     nlphur  it   is  only 

n  mi    i  is  absorbed  by  the  steel.     The 

■  nly  gases  that   have  an\    inHiience  are  those  produced  in 

th   by   the   oxidation   and    rc<luction   reactions,   the 

tooting  the  ig  The 

on  the  sides  of  the  furnace  is  disi  ussed, 

author   attributes    its   effect   to  its   hiL'h  calorific 

A.  H.  (  . 

pimri'w.y  heads    nn    largr    castings.      T.  Kennedy.     Assoc. 
1    Eng.  :  through  Tinas  Eng.  Suppl.,June  15,  1910. 
ithor  said  that   large  pipes  were  as  a  rule  specified 
t  on  end,  with  the  upper  end  iirolonged  to  form 
sinking    head,    which    was    afterwards    cut    off.     The 
■eject  of  In-   paper  was  to  show  the  advantages  of  this 
oethod  and  the  desirability  of  it  in  nearly  all  large  eastings. 
■   with  the  results  obtained  in  casting  some  large 
ibout  32  ft.  long  weighing  about   12  tuns,  where 
-inking  head  2ft.  H'V  in.  long  and  weighing  about  2  tons 
led.     This  head  was  afterwards  i  ut  off  and  broken 
the  ball.      It     was    found    that    the    head,     which 
b  larger  in  ana  than  the  column  proper,  had  been 
fficienth'  feeding  the  column  as  the  molten  metal 
i  it   w                   ting   in   setting.     In   the   large  pockets 
It  by  r                   '_'    cooling  metal,  there  were  groups  of 
of    pine   iron,    which   were   grou|K-d    together   so 
hat  they  all   interlaced   with  another,  the  other  in- 
n-diem- combining  with   some  of   the  iron  and  forming 
matrix  which  tilled   the   interstices.      The   real  strength 
is  ting   was  in  these  interlaced  groups  of  crystals, 
•i  the  b                    h  a  casting,  these  crystals  existed  in 
ll\  the  same  form  but  very  much  smaller,  due  to  the 
triekn  cooling,  but  perfceth  interlaced  and  homogeneous 
pressurt    above   them   of   the    slower 
oKng   sinking   head.     The    most    deleterious    impurities 
Btiined  in  cast  iron  as  it  left  the  cupola  were  slag  glol niles. 
lechanically    contained    in    the    metal,    and    rases 
"•eluded  "  oi    ahsorbed   physically  in  the  metal,  all  or 
which  would  separate  out  as  the  metal  passed  from 
i"  liquid   to   the   solid   state.     As   the   metal   was  being 
OIM    into    the    mould,    -till    more    gases    were    formed 
of  tin    hot  metal  on  the  sand  of  the    mould  ; 
*  bulk  of   thi                    1   through   the  cores  and  joints 
in  which  the  mould  was  formed,  and  when 
nint  with  a  non-luminous  flame.     The  remainder 
the  impurities  mentioned  were  of  lower  specific  gravity 
mn  the   metal   proper,   and   if   they   had   a   free   passage 
the  mould  escaped   upwards  to  the  top;    if  not,  they 
milled,    and    the    result    was    a    porous,    weak    easting. 
olumn  was  east  on  a  sloping  bank  hist 

.    n  t"  form  at   right   angles 

e.  with  the  result  that  millions  of  them 

lined   round   the   mould,   and   the   passage  of   impurities 

isly  impeded  ;   ifthecohrmri  -  horizontally. 

mpossible.   and   they  remained   in   the 

sting. 

'tut.      P.    Heroult.    Amer.     Electrochem.   Soc., 
1910.     Mi  t.  and  Chem.  Eng..  1910,  8.  332—333. 
lion  to  the  view  that  the  amount  of  gases  occluded 
lepends  upon  the  opportunities  presented  to  the 


metal  for  absorbing  them  in  the  process  of  manufacture, 
the  authoi  i  iii-  ih. n  repeated  experiment  havi  shown 
thai  tin-  quantities  of  gases  liberated  on  placing  the  nut  a  I  in 
a  vacuum  '  hambi  i  in  tpproximatelj  toe  ame  from  steels 
made  by  the  Bessemer,  basic  and  a<  id  open-hearth,  ornoible, 

■  ■id  eleetiieal  processes  respectively      Blow-hol 

those  due  In  faulty  moulds,  are  considered  to  be  the  result 
't    liberation    of    earbon    monoxide    by    the   interaction   of 

■  all. on   ami   tenons  oxide   in    the   steel.        Win  -II    molten    steel 

ha-  partly  Bolidified,  the  earbon  ,md  ferrous  oxide  become 
'    in .  ni  ii  nil  iii  tin  portion  remaining  liquid,  the  condition 

■  ii    equilibrium    is    disturbed,    and    carbon    monoxide   is 

lived,  the  blowhole  thus  produced  being  tilled  with  this 

i    high    temperature.     On    further    cooling,    the 

•  ■   in  the  hole-  is  diminished,  and   nitrogen  and 

hydrogen  are  drawn  into  the  holes  from  the  -in  rounding 

'!.    in    the    same    way    as    tin    <     c.i  .         i 
when  a   piece  ol   the  solid   metal  is  placed  in  s   vacuum 
chamber.     In    conclusion    the    author    state-    that    the 
small  quantity  oi  gases  which  may  be  present  in  steel  arc 
not  injurious  or  detrimental  to  the  quality  of  the  metal. 

—A.  S. 

Iron  :    A   comparison   of  thi    methods  for  depositing 

elecbolytically.  s.  A.  Tucker  and  E.  Schramm.  J.  Ind. 
Chem.,  1910,  2.  237—239. 
Tin:  Bulphate  and  chloride  baths  having  been  found  much 
more  successful  than  any  other  electrolyte,  a  series  of 
experiments  was  made  with  them  to  Gnd  the  best. 
Ideal  conditions,  for  the  deposition  of  metallic  iron. 
The  sulphate  bath  contained  200  grms.  of  crystallise 
ferrous-ammonium  sulphate  per  litre.  The  cathodes 
> '  H  clean  -beet  iron  and  the  anodes  consisted  of  wrought 
iron  bars,  the  distance  between  the  electrodes  being  \i 
inches.  The  current  density  was  varied  from  0T76  to 
tl-88  amp.  per  sq.  dcm.  The  deposit  was  silvery  white 
and  of  a  fine  crystalline  struct  ure.  After  a  while  it" became 
badly  pitted.  On  raising  the  current  density  to  1  amp. 
per  sip  dcm..  a  similar  deposit  was  obtained,  but  it  showed 
a  greater  tendency  to  form  nodules.  The  addition  to  the 
bath  of  a  small  quantity  of  glycerin  made  the  deposit 
smoother  and  more  solid.  The  addition  of  magnesium 
sulphate  and  sodium  bicarbonate  did  not  improve  the 
deposit,  but  increased  the  tendency  to  form  a  basic  preci- 
pitate. A  bath  containing  30  grms.  of  ferrous  sulphate 
crystals  and  21  grms.  of  Glauber's  salt  per  100  c.c.  was  next 
tried,  a  current  density  of  1  amp.  per  sq.  dcm.  being  used. 
The  deposit  was  dark  grey  and  formed  large  nodule-, 
while  a  heavy  precipitate  was  funned.  The  first  chloride 
baths  contained  (1)  100  grms.  ,.f  crystallised  ferrous 
cldoridc  and  50  grms.  of  ammonium  chloride  per  litre. 
(II)  double  these  quantities  per  litre.  The  stronger 
solution  gave  the  higher  energy  efficiency  at  any  given 
current  density,  and  both  chloride  baths  were  superior  to 
the  sulphate  bath  in  this  resect.  The  deposit  with  the 
chloride  baths  was  more  crystalline  than  that  with  the 
sulphate  Iwth.  Finallya  bathoontaining285grms.  of  ferrous 
chloride  and  102  grms,  of  sodium  chloride  jht  litre  was 
used  at  a  temperature  of  50°  to  70oC.  The  run  lasted 
fl  days,  the  electrolyte  being  kept  in  condition  by  the  daily 
addition  of  a  small  quantity  of  hydrochloric  acid  to 
dissolve  the  basic  precipitate  formed,  and  by  an  auton 
feed  of  water  to  make  up  for  evaporation.  The  current 
density  averaged  about  1-6  amp.  per  sq.  dcm.  This  bath 
gave  the  'nest  and  thickest  deposits  the  iron  being  gray 
and  non-crystalline,  and  a]  0  H 
efficiency. — T.  St. 

Iron  alloys;    Drtrrmitmiion  of  carbon  in .     V.   Wii-t. 

Met  dlurgie,  1910,  7.  321—322. 
The  iron  alloy  i-  powdered  and  mixed  with  five  times  its 
weight  of  a  powdered  alloy  containing  three  parts  of 
tnony  and  one  ol  tin.  The  mixture  is  placed  in  a  boat 
I  in  a  porcelain  tube  to  a  temperature  of  800° — 
ono  (.'.  in  a  stream  "f  purified  oxygen.  The  antimony- 
tin  alloy  melts  and  then  alloys  with  the  iron,  causing  a 
separation  of  carbon  in  a  form  which  is  readily  oxidi 
Complete  oombustion  takes  place  in  about  ten  minutes, 
and  the  carbon  dioxide  is  absorbed  bv  soda-lime,  the 
apparatus  being  the  same  as  that  usually  employed  for 
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carbon  combustions.  A  table  a  given  in  which  it  is 
shown  that  the  carbon  content  in  tin-  case  of  nine  alloys 
;i<  estimated  bv  tins  method  agrees  accurately  with  tliat 
by   the  chromic-sulphuric   aoid   method. — A.  H.  C. 

Yaiuuiium    in    .>(..' ;     Rapid   method  for   th>    detection   'Did 

colorimrtrie  determination  of .      P.  Slawik.    Chem-- 

Z.-it..  1910,  34.  648.  (Compare  this  J.,  1908  338, 
902.) 
0-26  mat.  of  tin'  steel  borings  is  dissolved  in  a  test  tube 
in  4  B.C.  of  nitric  mill  of  sp.  jr.  1-20,  tin-  solution  wnrnied, 
about  <Kl  grin,  of  solid  ammonium  sulphate  added,  anil 
the  liquid  again  heated  until  the  evolution  of  gas  i  eases. 
After  cooling.  3 — t  c.c.  of  phosphoric  ai  id  of  sp.  gr.  1-40. 
are  added  and  the  mixture  well  stirred  :  the  yellow  colour 
changes  to  a  faint  rose.  3 — t  c.c.  of  hydrogen  peroxide 
are  now  slowly  poured  down  tin  side  of  the  tube,  g  reddish- 
brown  ring  being  formed  if  vanadium  is  present.  0-01  per 
cent,  'an  1m-  distinctly  detected.  For  a  colorimetric 
determination,  tubes  of  30 — JO  c.c.  capacity  and  graduated 
to  0-S  c.c.  are  used,  and  the  colour  obtained  is  compared 
with  that  given  by  the  same  weight  of  pure  steel,  similarly 
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(VliVKS  are  given  showing  the  relative  amount  of  rnst 
produced  on  iron  in  solutions  of  soilirrm  chloride,  potasuni 
sulphate,  sodium  carbonate,  sodium  hydroxide  and 
potassium  bichromate  «t  different  concentrations),  M 
trace  of  rust  was  perceptible  on  samples  immersed  in 
.V  50(1  solution  of  potassium  bichromate  for  nine  months 
and  only  traees  in  those  in  N  2TXK)  solution  in  the  same 
time.  Moreover,  iron  nails  kept  for  12  hoars  in  a  A"  liHI 
solution  of  potassium  bichromate  at  IOO'C.  through 
which  air  was  bubbled,  showed  no  traees  of  rust.  A  series 
of  experiments  was  made  by  embedding  the  sampfe  in 
agar-agar,  containing  a  little  potassium  fcrricyanide.  the 
points  of  attack  becoming  manifest  by  the  production  of 
local  blue  coloration.  The  extent  of  the  protective  effeof 
of  zinc  was  examined  and  also  the  effect  of  the  contact 
of  iron  with  glass,  copper,  and  platinum,  as  well  as  the 
direct  action  of  the  electric  current,  and  it  is  concluded 
that  differences  of  potential  between  the  iron  and  tin- 
solution  with  which  it  is  contact,  play  an  important,  part 
in  the  formation  of  rust.     The  foBo-wing  table  is  given  :— 
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treated,  but  with  the  addition  of  a  few  c.c.  of  a  standard 
ammonium  vanadate  solution  ll  c.c. =0-0001  gim.  of 
vanadium),  which  are  added  before  the  phosphoric  acid. 
More  reliable  results  are  obtained  by  comparison  with  a 
steel  containing  a  known  quantity  of  vanadium.  For 
exact  determinations  the  following  method  is  recom- 
mended :  20  grms.  of  the  steel  are  dissolved  by  warming 
with  60  c  c.  of  dilute  sulphuric  acid  (1:2)  and  200  c.c. 
of  water  The  greater  part  of  the  free  acid  is  neutralised 
bv  the  addition  to  the  hot  solution,  of  zinc  oxide,  well 
triturated  with  water,  care  being  taken  that  no  grains  of 
zinc  oxide  remain  undissolved  Neutralisation  i-  com- 
pleted by  adding  moist  precipitated  zinc  hydroxide  (free 
from  alkalinity)  until  a  whitish  turbidity  remains  ;  the 
mixture  is  then  boiled  for  15  min..  allowed  to  Bettle,  the 
precipitate  (containing  all  the  vanadium  and  a  little  iron) 
is  filtered  off.  washed  two  01  three  times  with  hot  water. 
dried  and  heated  in  a  porcelain  crucible  till  the  filter  is 
burnt.  The  residue  is  fused  with  sodium  hydroxide  and 
nitre  in  a  nickel  crucible.  The  melt  is  extracted  with 
water,  and  the  vanadium  determined  in  the  filtrate,  pre- 
ferably  by  precipitation  with  manganese  chloride,  dis. 
solving  the  precipitate  in  hydrochloric  acid,  evaporating 
the  solution  with  sulphuric  acid,  and  titrating  with  per- 
manganate. The  results  agree  closely  with  those  obtained 
by  methods  based  on  the  separation  of  the  iron  with  ether. 

— A.  Sblp. 


— F.  R. 

Iron  mid  steel  slugs  ;    Study  of  thr:  metallography  of  . 

M.   Matw-.-i.rf'.      Rev.   Metal..   1910,  7.  447 — 155. 
A   method  for  the   identification   of   the  constituent-   ot 
slags,  etc..  embedded  in  iron  or  steel,  was  evolved  by  the 
examination    of    synthetically    prepared    oxides,    silicates 
and  sulphides  of  iron  and  manganese.     It  was  found  that 
silicates  of  iron  and  manganese  are  unaffected  by  organic 
acids  or  when  heated  in  hydrogen  or  superheated 
Oxides  of  iron  and  manganese  are  attacked  by  hydri  -•  " 
and  steam,  but  not  by  organic  acids  ;    while  the  sulphides 
of  the  two  metals  are  attacked  by  organic  acids,  b 
by  hydrogen  and  steam.     In  the  case  of  oxides,  the  sample 
after    reduction    in    hydrogen,    is    treated    with    a    dilute 
alcoholic  solution  of  ferric  chloride,  when  a  strong  colora- 
tion indicates  the  presence  of  iron   with  manganese,  and 
a  faint  coloration    indicates    iron  alone,  while  man 
in    the   absence   of   ii>n   is   unaffected.     Sulphide   of    iron 
is  strongly  coloured  when  treated  with  tartaric  acid,  while 
sulphide  of  manganese  is  only  weakly  attacked. — F.  R. 

Silver  and  gold  ;    Crucible  assay  of  pyritic  concentrate*  for 

.     G.  Borrowman.     J.  Ind.  Eng.    Chem..  1910,  2, 

251— 252. 
The  author  gives  details  of  the  assay  of  an  ore  cor 
of  almost  pure  iron  sulpiride,  using  the  following  desulphuris- 
ing   agents:— (1)   nitre   alone,    (2)   preliminary  roasting. 
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til       I)  nitre  unci  iron  nail*.     The  full  charges 
on  in  nil   cases.     It   is  concluded   thai    with   such 
the  maximum  nmounl  of  nitre  can  be  used  with 
i iii|mi  111 1 v .  nil*  1  t  lini   where  great  accuracy  is  desired,  the 
roublesonie  nitre  method  should  be  used  in  prefer- 
to  tin-  convenient  "noil"  fusion. — T.St. 

Stiphidt   oris;     Assaying   .     F.    G.    Hawley.     Eng. 

and  Miii.  J.,  1810,  89.  1221. 

issay-ton  ol   ore  and   al t   S4  grras.  of  flux   bo 

used  in  tin-  assay,  it   has  been  found  Hint  a  lead  button 

ol   sonvenienl    size    (about    22   grms.)    is   obtained    with 

containing   15  per  cent,  of  pyrites.     If  the  ore  is 

richer  in  oulphides,  enough  nitre  is  added  to  oxidise  the 

iboul  2'lgrms  of  nitre  being  used  for  every  S  per 

(••lit.  of  pyrites  (or  equivalent  quantity  of  othei  sulphides) 

shove  13  per  rent.     If  less  than   15  per  cent,  of  pyrites 

be  present,  Hour  or  other  reducing  agent  must  be  added 

I  of  the  nitre.     The  author  uses  the  following   two 

leparately,  or  mixed  in  suitable  proportions,  and 

states  that  they  give  good  results  with  a  great  variety  of 

^on-reducing  flux  :    litharge,  15;  sodium  carbonate, 

S-5j      borax,     2-5;      silica,     0-.1     part.       Reducing     llux  : 

litharge,    15 ;     sodium    carbonate,    4  ;     borax,    2  ;     flour, 

Ml.  A.     S. 

ores ;    Ltbedeff-Pomeranzeff    furnaci     fur  roasting 

.    0.  Lellep.     Hetallurgie,  1910,  7.  332—335. 

Tims  reverberatory  furnace  consists  of  a  central  hearth 

uith  a  wood  tire  on  eaeh  side,  regenerators  being  placed 

externally   to   these.      After   charging   one    tire,    the  air  is 

made  to  pass  through  its  regenerator.  Iieconiing  heated  to 

1350    ('..    thence    through    the    lire   and    across   the 

hearth  where  a  temperature  of  1700°  C.  is  reached.     The 

o«   pass  through  the  opposite  empty  grate  and  give 

ip  their    heat    to    its    regenerator,    entering    the    chimney 

it  almut  tioo   c     As  the  tires  are  alternately  charged,  so 

I  the  air  current  is  reversed  and  this  effects  a  very  great 

roaomy  from  a  calorific  point  of  view.     Details  are  given 

•  the  actual  working  of  the  furnace,  with  analyses  of  the 
iiimney  gases,  slag,  cupper  ore.  and  dried  fuel,  and  calorific 

i  •alculatiuns  showing  the  efficiency  of  the  furnace. — A.  H.  C. 

-  chloride  solutions  and  copper  refining.  M.  de 
K  Thompson  and  E.  K.  Hamilton.  Amer.  Electro- 
chem.  So,..  May,  1910.  Met.  and  Cheni.  Eng.,  1910. 
8.  :u:    348. 

^  ITU  eijiinl  conductivity  of  electrolytes  nncl  equal  current 

'fflotenoy,  twice  us  much  copper  could  be  deposited  from 

ns  solution  as  from  a  cupric  solution  for  a  given 

v     of    electrical     energy.     Solutions     of     cuprous 

blonde  in  sodium   chloride   have   a   lower   conductivity 

I  han  solutions  of  sodium  chloride  alone,  but  by  addition 

•  hydrochloric  acid,  the  conductivity  can  be  increased 
,  o  approximately  the  same  as  that  of  the  acid  sulphate 

lotion  ordinarily  used  in  copper  refining  ;    the  addition 
if  acid  also  prevents  the  solution  from   becoming  turbid 
rolysis.  and  increases  the  current   efficiency. 
'i ,ith  a  solution  of  2.">  gnus,  of  sodium  chloride  in  100  grms. 
'   water,   saturated    with   cuprous    chloride   and    treated 
rith  hydrochloric  acid  of  sp.  gr.  1-188  ill  till  the  solution 
•■'ue    dear.    (2)  in  the  proportion  of  4-6  vols,   oi 
100  of  solution,  the  following  results  were  obtained 
Into  a  current  of  0-To  ampere  per  sip  do  in.,  copper  elec- 
ting   used    and    the    cuprous    chloride    solutions 

•  -mi!  agitated  by  passing  in  hydrogen  : — 


tag*  it  start    

after  2  hours    . . . 
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deposits  from  the  cuprous  ohloride  solutions  were 
uooth  and  adherent. — A.  S. 


Electrolytic  winning  and  refining  I.    \i   Chs 

\iu.  i.  Electro,  hi  m    Soi      May,  1910.    Met.  and 
Eng  .   1910,  8.  354. 

ExPiBrMlWTa  were  nude  on  the  electrolysis  ol  ■  cop 

iron   matte  oontaining  50  pet  cenl    of  ooppor,  24  ol 

and  26  of  sulphur,  Fused  sodium  metasiheate  being 
as  eleotrolyte.     The  fused  matti  was  contained  in 

heated  In  a  gas  furnace.     An  iron  wire  m  the  botl I  the 

crucible  and  in  contact  with  the  matte  served  as  anode, 
and  a  carbon  or  steel  rod  dipping  into  the  fused  elei  trolj  '•■ 
above  bhi  matte  as  oathode.  By  suitably  regulating  the 
potential  difference,  ooppet  ol  great  purity  could  be  de- 
posited the  iron  remaining  in  the  eleotrolyte  as  silicati 
\\  ith  higher  E.M.F.,  both  iron  and  copper  v  ere  di  posited, 
apparently  as  an  alloy.  The  sulphur  volatilised  completely. 
With   a   nickel-copper-iron    matte   oi    speiss,    the   coppet 

and     nickel     COtlhl     l,e     depo-ltcd     selectively     ill     -ilnr-iuli 

bj   suitable  regulation  ol  the  EMI'.,  whilst  thi    u 
and   antimony   were   volatilised.     A   sharp  separation  of 
silver  and  lead  from  silver-lead  bullion  can  be  effected  in  a 
similar  manner.    It  is  stated  that  copper  d<  posited  upon  a 

steel  rod  by  this  | :688  could  only  be  removed  by  tiling; 

the  plated  rod   could   be   hammered,   bent,  or  otherwise 
deformed  without  loosening  the  coaling.  —  A.  S. 

Intr;    Determination    of  in   brass  and   bra 

G.  Thurnauer.     J.     End.     Eng.    (hem..     1910.    2,     293. 

Si  i.riuit  can  be  determined  in  brasses  and  bronzes  by  a 
method  similar  to  the  one  u-nall\   employed  fol 
ruination    in    organic    compounds.     Pilings    which 
passed  through  a  100-mesh  sieve  are  fused  in  a  wrought 
iron  crucible  with  a  mixture  consisting  of  2  parts  of  potas- 
sium  chlorate   and    1    part   of  sodium   carbonate — 1    grm. 
of  filings  to  ti  grms.  of  mixture.     For  verj  ai  ourate  work 
a  silver  or  a  nickel  crucible  is  used.     Tie-  hoi  water  extract 
contains    all    the    sulphur    as    soluble    sulphates.     Excess 
of  hydrochloric  acid  l-  added  and   the  solution    boiled    '• 
expel    all    carbonic    acid.     Ammonia   is    then    added    '■ 
neutralise    excess    of    acid    and    then    more    hydro,  hi,, 1 1, 
acid  till  the  solution  is  faintly  acid.      The  sulphur  is  then 
determined  as  barium  sulphate  in  the  usual  way. — T.St. 

Bronzes;   Determination  of  the  coefficient  of  eqvivalei 

Hit  case  of  special  zinc .     L.  Guillet  and  L.  IU\  Won. 

Rev.  Metal.   1910,  7.  429 — 132. 

Is  the  first  part  of  an  investigation  into  the  influence 
of  other  elements  upon  copper-tin  alloys,  it  was  found  thai 
when  part  of  the  tin  was  replaced  by  zinc,  the  metallograph- 
ical  estimation,  based  on  the  area  of  the  ^-constituent, 
indicated  a  tin  content  higher  than  that  found  by  ana 
The  coefficient  of  equivalence  of  zinc  was  then  estimated  by 
the  formula  given  in  a  previous  pa|ier  on  special  brasses 
(this  J..  1900.  540.  slit).  Inn  was  found  to  I"'  less  than 
ii  1.  showing  that  the  effect  of  the  addition  of  zine  is 
small.  Zinc  does  not  act  by  replacing  one  of  the  elements 
in  the  alloy,  but  dissolves  in  the  copper  without  sensibly 
modifying  the  solubility  of  tin  in  the  latter.  For  quantities 
of  zinc  up  to  30  percent.,  the  alloys  have  similai  a 
properties  to  the  corresponding  alloys  free  from  rino, 
except  that  the  solid  solution  free  from  zinc  is  harder 
than  that  containing  zine. — F.  R. 

Oil  in  the  Potter  [ore-flotation]  process.     W.  E.  Simpson. 

Mining  Magazine,  1910,  2.  434 — 43ii. 
The     author,    as    the    result    of    considerable     practical 
experience  with  the  Potter  process  foi   the  treatmei 
Broken   Hill    sulphide    ore-,    states     that     the     troubles 
experienced  in  the  working  of  that  process  were  chiefly 
due  to  overlooking  the  importance  of  efficient  aeration 
of  the  ore.     It   has   been   stated  that   the  success  of  the 
process      depends       entirely       upon       the      presence     of 
small     quantities     of    oil     (in     the   exhaust    steam.    I  ' 
but    completely    satisl  -ults    have    been    obtained 

when  not  even  the  smallest  quantities  of  oil  have  been 
present.  De  Bavay  has  shown  that  the  success  of  the 
process  depends  upon  the  presence  of  a  film  of  air  around 
the    sulphide    particles    and    the    presence    of    gelatinous 
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Tin  alloys;    Analysis  of .     F.   Kictreiber.     Oesterr. 

Chem.'Zeit..    1910,   13.    146—147. 

The  object  of  the  author  has  been  to  avoid  the  determin- 
ation of  the  tin  by  simple  oxidation  of  the  alloy  by  nitric 
acid  and  weighing  as  stannic  oxide  the  undissolved  portion 
after  ignition,  which  either  is  inaccurate  or  involve-  very 
troublesome     separations     and     determinations     of     the 


silica  produced  by  the  action  of  the  sulphuric  acid  on  duor- 
spar  and  quartz  present  in  the  ore.  The  colloidal  silicic  acid 
has  the  same  function  a*  the  oil  in  oil-flotation  processes, 
but  if  the  air  tilms  arc  destroyed,  successful  results  cannot 
be  obtained  even  with  oil!  The  author  confirms  De  I 
Bavav's  views  and  states  that  the  requirements  for  success 
in  the  Potter  and  other  flotation  processes  are : — (1).  The 
sulphide  particles  most  have  dean  surfaces  enclosed  in  an 
air  film,  and  lie  not  larger  than  1  mm.  diam.  (2).  Some 
.nous  or  oilv  material  for  clotting  the  particles  to- 
r  must  be  present  or  added.  (3).  The  dotted  particles 
must  be  caused  to  ri<-.-  to  the  surface  of  the  liquid  by 
some  mechanical  or  physical  means,  eg  .  by  the  mechanical 
entanglement  of  gas  bubbles,  the  physical  expansion  of  the 
air  films  or  entangled  gas  bubbles,  or  both,  either  under 
a  vacuum  or  by  the  application  of  heat. — A.  S. 

Resistor    furnace ;     A    new .     F.    A.    3.    Fitzgerald. 

Met.  and  Chem.  En-:..  1910,  8.  317. 
The  author  refers  to  experiments  which  have  been  per- 
formed at  a  zinc  smelting  works  in  Upper  Silesia,  G<  i  many, 
with  a  130  kilowatt  furnace,  in  which  the  charge  in  the 
crucible  i-  heated  by  radiation  from  an  electrical  resistor. 
Bv  building  the  furnace  with  double  walls,  bottom,  and 
cover,  and  burning  fuel  in  the  space  thus  formed  so  as  to 
keep  the  temperature  therein  approximately  the  same  as 
that  of  the  working  chamber,  it  is  stated  to  be  possible  to 
almost  completely  prevent  loss  of  electrically  generated 
heat,  and  to  effect  very  great  economies,  especially  in  large  j 
furnaces.  Furnaces  of  this  type  have  been  run  continu- 
ously for  nearly  two  months,  and  they  may  be  allowed 
to  cool  repeatedly,  without  having  to  make  repairs.  They 
are  suitable  for  many  other  metallurgical  operations  besides 
zinc  smelting. — A.  B. 

Electric  furnaces  in  non-ferrous  metallurgy.     J.  W.  Richards. 
Met.  and  Chem.  Eng..  1910.  8,  233—234. 

The  author  considers  that  the  use  of  electric  furnaces 
would  in  many  cases  be  advantageous  from  the  point  of 
view  of  economy  and  convenience,  in  localities  where  the 
■  of  power  is* relatively  low  and  that  of  fuel  high.  He 
then  refers  to  leading  examples. — A.  T.  L. 

Lead  plating  and  refining.  F.  C.  Mathers.  Amcr.  Electro- 
chem.  Soc,  May,  1910.  Met.  and  Chem.  Eng.,  1910.  8, 
350. 
The  author  has  found  that  lead  perchlorate  offers  great 
advantages  for  use  in  the  electrolytic  refining  of  lead  and 
for  lead  plating.  The  solution  has  a  high  electrical  con- 
ductivity ;  the  deposits  are  smooth  and  dense  and  free 
from  "  trees  "  ;  the  corrosion  of  the  anode  and  the  deposition 
upon  the  cathode  are  almost  quantitative  ;  and  there  is 
no  polarisation  from  the  anodic  formation  of  lead  per- 
oxide. The  bath  should  contain  about  5  per  cent,  of  had, 
2 — 5  per  cent,  of  perchloric  acid  (see  this  J..  1910.  149), 
and  0-05  per  cent,  of  peptone  ;  the  last-named  is  gradually 
consumed  and  must  be  replaced  by  a  fresh  quantity  after 
about  4  days.  (Without  addition  of  peptone,  good 
deposits  can  only  be  obtained  at  very  low  current-den- 
-ities.)  The  free  acid  is  slowly  neutralised  by  chemical 
solution  of  the  lead;  acidity  is  restored  by  treating  a 
portion  of  the  electrolyte  with  sulphuric  acid,  filtering 
off  the  lead  sulphate,  anil  returning  the  filtrate  to  the  bath. 
It  the  concentration  of  the  bath  be  maintained  and  the 
acidity  and  peptone  renewed,  the  deposits  obtained  after 
2  months  are  as  good  as  at  the  beginning.  A  current 
density  of  2 — 3  amperes  per  sq.  dom.  (18 — 27  amp.  per 
sq.  ft.)  may  be  used.  The  deposit  has  a  sp.  gr.  of  11-36 
and  contains  99-98  per  cent,  of  lead.      5ei  U.S.  Pat. 

931,944  of  1909  ;  this  J..  1909,  990.)— A.  S. 


associated  impurities.  Onegrm.of  the  alloy  is  treated  with 
10 — 15  c.c.  of  strong  nitric  acid,  and  heated  on  the  -.ind- 
bath  till  reaction  is  complete  ;  the  contents  of  the  beakea 
are  then  transferred,  with  as  little  water  as  possible,  to  a 
medium-sized  hemispherical  porcelain  basin,  and  evapo- 
rated to  dryness  on  the  water-bath.  There  are  now 
added  2.*>  grms.  of  crystallised  sodium  sulphide,  and  the 
basin  is  covered  and  heated  on  an  asbestos  plate  with 
frequent  stirring  for  about  1.5  minutes,  or  till  the  liquid 
formed  by  the  aqueous  fusion  of  the  crystallised  sulphidfl 
boils  and  begin-  to  -lew  signs  of  drying.  Warm  water 
is  now  added,  and  after  all  soluble  matter  is  extracted, 
the  whole  is  transferred  to  a  beaker,  stirred,  allowed  to 
settle,  and  filtered.  Tin,  antimony,  and  any  arsenic,  are 
thus  separated  from  lead,  copper,  etc.  The  residue  on 
the  filter  is  washed  with  water  containing  sodium  sulphide] 
into  a  basin,  any  remaining  on  the  filter  is  dissolved  in 
nitric  acid  and  added  to  the  main  portion,  and  the  whole 
is  then  treated  with  nitric  acid  and  evaporated  with 
sulphuric  acid  to  separate  the  lead.  The  filtrate  from 
the  lead  sulphate  is  acidified  to  contain  about  10  per  rent, 
of  sulphuric  acid,  and  the  copper  precipitated  by  hydrogen 
sulphide.  Iron,  zinc.  etc..  are  determined  in  the  tiltiate 
from  this.  To  the  solution  of  the  sulphides  of  tin.  etc. 
is  gradually  and  cautiously  added  about  half  its  volume 
of  concentrated  hydrochloric  acid,  and  it  is  allowed  to 
stand  in  a  warm  place  for  some  time,  when  all  the  tin.  and 
a  small  portion  of  the  antimony  dissolve;  hydrogei 
sulpiride  is  then  passed  through  till  cold,  and  the  liquid 
again  allowed  to  stand  in  a  warm  place  till  it  no  longer 
smells  of  the  gas.  when  it  is  filtered  through  a  filter  wetted 
with  hydrochloric  acid.  The  precipitate  (all  the  antimony 
and  arsenic,  with  a  small  amount  of  tin)  is  dissolved  in 
bromine  and  hydrochlorie  acid,  diluted  with  twice  its 
volume  of  water  to  the  same  acidity  as  before,  and  the 
precipitation  with  hydrogen  sulphide  repeated.  The 
antimony  can  be  determined  either  gravimetrically  or  by 
Kessler's  method — dissolved  in  hydrochloric  acid  at  a 
gentle  heat,  the  excess  of  hydrogen  sulphide  removed  by 
addition  of  enough  of  a  hydrochlorie  acid  solution  of 
mercuric  chloride  to  form  chlorosulphide,  and  the  anti- 
mony titrated  by  permanganate.  The  filtrate  containing 
the  tin  is  made  ammoniacal,  then  acid  with  acetic  acid", 
and  precipitated  by  hydrogen  --ulphide  ;  the  sulphide  is 
converted,  by  treatment  with  nitric  acid  and  ignition,, 
into  stannic  oxide. — J.  T.  B. 


Platinum    and    nickel    wire;     Behaviour    of towards 

hydrogen  at  hiqh  temperatures.     M.  von  Pirani  and  A.  R. 
Meyer.     Z.  Elektroehem..   1910.  16,  444 — 447. 

It  has  been  observed  that  nickel  and  platinum,  when, 
heated  to  a  high  temperature  in  a  current  of  hydrogen, 
undergo  a  permanent  change,  which,  with  nickel,  shows 
itself  in  an  increase  of  electrical  resistance  and,  with 
platinum,  in  a  lowering  of  the  melting  point  and  reduced 
ductility.  This  is  apparently  due.  not  to  occlusion  of 
hydrogen,  but  to  the  absorption  of  carbon  from  small 
quantities  of  adventitious  organic  impurities  earned  by 
the  gas. — F.  Sodx. 


Metals;    Measurement  of  true  temperatures  of .     M.  v. 

Pirani.     Verh.   Dtsch-Phys.   Ges.,   1910,  12,  301—318. 
Chem.  Zentr.,  1910.  1,  200*6—2007. 

Methi  r>s  for  the  determination  of  the  electrical  resistance  of 
metal-  at  high  temperatures  are  described,  and  measure- 
ments made  on  platinum,  nickel,  tungsten,  and  tantalum 
are  given.  The  relation  between  the  resistance  and  the 
temperature  and  the  difference  between  the  "  black 
body  "  temperature  and  tne  true  temperature  arc  disi 
and  two  empirical  formulae  are  given  by  means  of  which 
extrapolation  from  the  experimental  results  can  be  effected. 
It  was  found  that  under  normal  conditions  the  temperature 
of  the  filament  of  a  tantalum  lamp  is  2000°  C,  and  that  of 
a  tungsten  lamp.  2100=  C.  Higher  "  black  body  "  inciting 
points  are  observed  with  a  wire  than  with  a  bright  sheet 
or  a  large  mass  of  molten  metal.  With  a  tantalum  wire 
the  lower  limit  of  the  melting  point  is  given  as  2910°  C. ; 
the  true  melting  point  is  probably  about  3000=  C.  on  the 
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qU  scale,  or  3100    C.  on  the   Holbom-Valontinei    scale, 
tungsten   ill.     probable   value  <>t   tin     uu  tit    is 

mi  tli.'  nil   -i  ill.-,  mi   :;:;.. n    (_'.  mi  tin    Holbont. 
Ttlenti  \  S 

Tin  molydtnum  ;    Ductili  C.    G.    Fink. 

Soi  .     May,      1010.      Met.     and 
tg„  1910,  8,  340     341. 

Tm    authot   describe     the   prop  rties  ol  ductile  tung  ten 

ami  molybdenum,  which  have  recently    been  prepared  in 

tin-  laboratory  ol  the  I  leneral  Electric  Company.      Ductile 

tungsten  i-  .i  bright,  tough,  stei  1-coloured  metal  whii  It  can 

i  ■  >"ii  into  wire  ol    i   diametet    much   below   one-thou- 

'  li  of  an  inch    i  1   mill  ;  the  tensile  strength  increases 

drawing  procei  (Is,  able, 

■    molybdenum  are  also  given  : — 


Tensili'  strength  In  lb,  pet  sq,  in. 

In  mils 

Tungsten. 
1                    2 

Molybdenum. 

1                         2 

14 

1)00              490.000 
480,000             .  10,000 
550,000              600,000 
580,000             610,000 

200,000             260,000 

230,000              'J7ll,ll0n 
2  7i  1.000              310,000 

i  similar  conditions  hard-drawn  piano  wire  of  0-003 
in.  ilnuii.  had  a  tensile  strength  of  507,000  lb.  per  Bq.  in. 
The  avities  of  the  two  metals  are:    tungsten, 

18*81  .  molybdenum.   1h.hl'  ;  tin-  I i i; 1 1 res  increase  with  the 
mt  of  working  when  the  metals  are  drawn  into  wire. 
Bard-drawn   tungsten   wire  has  a   resistivity  of   6-2    mi- 
nus   per   c.c.   :it    -V    C.    (temperature  enofticient     from 
0   to  170    C,  00051 1,  whilst  for  hard  drawn  molybdenum 
orrcsponding  tigures  are  5-tj  (temp.  en.  ft'.,  ihiii.mi  i. 
Annealed  wires  give  the  values:   tungsten,  5-0:  molybde- 
num, 4  >,  microhms.     The  two  metals  behave  in  a  similar 
Banner    t<  emical    reagents.     They    are   readily 

I...1  t . \   fused  oxidising  salts  such  as  sodium  nitrate, 
-nun     bisulphate,    ami     sodium     peroxide.     Hydn 
eUoric,  sulphuric,  and  nitric  acids  attack  tungsten   verj 
ly,  but  molybdenum  somewhat  more  quickly.    1-3638 
of  line-drawn  tungsten  wire  heated  for  14  hours  in 
a  mixture  of  chromic  and  sulphuric  acids  lostonlj  0-0003 
grm.— A.  s. 


Aluminium-calcium   alloy.     J.   M.   Breckenridge.     Amer. 
:■"     Soe.,  May,   1910.     Met.  and  Chem.  Eng., 
1810,  8,  349. 

The    curves    representing    the    electrochemical    potential 

(determined   in   a   solution  of  calcium   chloride   in  ethyl 

ami  electrical  conductivity  ol  aluminium-calcium 

are  quite  smooth  and  regular,  with  the  exception 

inot  Break  between  32  and  34  per  cent,  of  calcium, 

ruling  to  a  compound  of  the  composition,    \i  I 

Tin-  i-  in  agreement  with  the  results  obtained  bj    Dot 

tthi-  J.,  1908,  1000)  in  a  thermal  study  of  the  alloy's.— A.  S. 

"'/h  .'      Ekclrolylk     preparation    of    .      B.     S 

fucker  and  F.   L.   Jouard.      Amer.    Electrochem.   So 

1910.      Met,  and  thorn.  Eng.,  1910.  8.  333—335. 

l'ur  authors'  results  show  that  metallii   magm  sium 

obtained  by  electrolysis  of  it-  molten  chloride  in  presem  e 

— linn  chloride,  preferably  in  a  carbon  or  graphite 

crucible,  but  the  bath  is  troublesome   and   expensive  to 

nillite  is  unsuitable).     A  current  efficiency  of 

■nt.  can  be  attained.     The  presence  of  magnesii 

imental,  but  a  small  proportion  of  i  allium  fluoride 

tends    t isolidate    the    metal.     Changes    ,,f    current - 

densit}  ami  of  temperature  have  comparatively  little 
effect  within  wi.le  limit,.  No  more  than  traces  of  metal 
could  be  obtained  by  electrolysis  of  fused  magnesium 
m  presence  of  other  fluorides,  and  experiment 
showed  that  magnesium  is  apparently  dissolved  by  mi.  h 


i    mi  ttun         Ulo       ■  il    m     m    iuc     .-.  i        iluminium 

opper  can  be  east]  trolyai  fused 

chloride  Bath,  bul  the  -  urrenl  efni  iencj  is  no  better  than 

in  the  produi  ti.'ii  oi  pure  □  and  thi   subsequent 

ivery   ol    magnesium   from   the  alloy   by   eleott 
.  -miii .t   I-    effect  i     itisfactorily,      \.  s. 


■  •'ml  metals;  Method  for  tht  pre\  . 

C.  .sunn...      \i   ii    i    rmaco       •  rim.,  1910,  9,  15-2—157. 
'  h.  in.  Z.  mi..  1910,  1.  1863     1954, 
I r  an  ele.  tri.    -  in renl    I.,    i-     ed  throng]         i  per  ci 
.  Lit  i.  N  oi  put  ii.'1  '-■•  la1  "i  i  ndm  tire  bj  addition 

"i   I   pi  i  cent,  of  sodium  Uoidal 

-Ini  ion  "i   i  be  ii"  ii  catho  ■  ibtaim  d, 

■  i i    i1     a ii.       111   the   n.-i-.lil rhood   ol   the  anode. 

With  ..   gold   cathode,   thi    collodial  solut ntains  \1 

aigi in-,  of  tin    n. i  tal    pei    litre, 

87  mgrms.  per  litre.     An  iron  cathodi   yiel  tion  of 

ferrous  Bulphate,   small   quantities   ol    ferrous   hydro 
and  colloidal  non-dialysable  iron.     The  collodial  solul 

stable,    contain    no    sub-microscopii     particles,    and 
remain  sterile.     Wli.i.  a   porous  earthenware  diaphi 
i    . i -.1 1,  no  ii... .-  ..i  .  olloidal  metal  is  found  in  the  i  at! 
i  ..nipartmeiit.     The  . . .ll.ml.il   solutions    prepared   in   this 
way  are  suitable,  after  dilution,  t-.i    medicinal   purposes. 

—A.  S. 

Microscopical   examination    oj   blast-furnaci      lag    \o\     <  ■ 
in    Portland   cement.     Passow.     Set    IX. 

Effect  ul  moisturi  and  of  solution    on  th  electrical  conduct- 
i  iiii   ul   soils.     [Corrosion  of   iron    am 
See'  X  I . 

Determining   colml!    and    nickel.     Jamieson.     8ei    XXIII. 

Volumetric  determination  of  ni  lei  and  cobalt,     t  ,i.„-mann. 
See  XXIII. 


Patents. 

Carina  Ik  ild   steel,   " 

\\ .  I:  rlodgkinson,  Blackheath.  Eng.  Pat. 
21,419,  Sept.  20,  1909. 
The  articles  are  heated  in  a  muffle  in  which  a  . 
atmosphere  i~  maintained,  consisting  of  the  vapours  of 
nitrogenous  or  nitrogen^ontaming  benzenoid  compounds, 
h  as  aniline,  pyridine,  toluidine,  acetanilide  oi  the 
like.  Iron  or  steel  may  be  snfficientlj  carburised  under 
these  conditions  in  30  minutes  at  a  temperature  of  from 
650    t.i  800    I  .— F.  R. 

irating  complei  titrates;    Process 

for  .     \V.    M.    Martin,    Redruth,    '  ornwall     Eng. 

Pat,.  4531.  1-Vb.  -J4.  1909,  and  9300,  April  20,  1909. 
COMPLEX  lead  zinc  ores,  oi  concentrates,  are  crushed  and 
w.-ll   moistened   with   a   solution   of   an  oxidising  agent, 
as  sodium   nitrate,  and  the  mas,  heated  to  a  dull 
red  heat  for  a  few  minutes     Tin  ore  i-  afterward 
and  the  constituents  separated   by  ordin 
.  .  ii  nation.     The    amount     nl     sodium    nitrate    required 
to  be  found  by  experiment,  but   about    -  at.  is 

generally  nei  essary  for  a 

ccntrate'.         A    -imii-  -..ilium    nitrate 

thoro  orporated  with  the  ore  maj   be  substituted 

f..r  the  solution. — F.  R. 

— ■  w-  G-  :v,";irt' 
Deiiv.i  Oil. ...  Assignoi  to  The  Blake  Muung  and  Milling 
i  ,,.  Maine.      I    -    Pat  959,646,  May  31,  1910. 

Disintegrated  ziro  "'  wltn  * 

solution  ol  .  opp  i  sulph  ■  ■  "  diverse  deposition 

upon  the  different  materials  present  in  the  ore.  and  alter 

then    elect! mtu.  tiviu  i-    then    dried   and 

separated  el  dfy- — '  •  1!- 
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Sulphide  ores  and  the  like  :   Smelting  0/  ■ .     M.  Ruthen- 

burg.  London.     Eng.  Pat.  13,291,  June  7.  1909. 

Oomhjki  ores  containing  sulphides,  or  mixed  with  sulphide 
-.  are  Eased  in  an  electric  furnace  without  fluxes  or 
reducing  agents.  Part  of  the  sulphur  is  volatilised  together 
with  the  more  volatile  metals,  Bucb  as  sine,  lead,  silver, 
but  sufficient  sulphur  must  be  retained  to  form  a 
matte  ami  keep  the  copper  out  of  the  slair.  The  fumes 
from  the  furnace,  with  the  addition  of  sufficient  air  to 
oxidise  the  sulphur,  pass  to  a  wet  condensing  tower, 
where  the  sulphur  dioxide  becomes  converted  into  sul- 
phurous acid,  which  dissolves  the  zinc  present,  leaving 
the  lead  and  silver  as  a  solid  residue. — F.  R. 

Annealing  or  like  processes  and  apparatus  therefor.     W.  R. 

Kinnear.    New   Castle.    Pa..    U.S.A.      Entr.    Pat.    22,318, 

Sept.  30,  19(19. 
ARTICLES  to  be  annealed  are  placed  in  an  iron  box.  which 
is  furnished  with  a  surrounding  trough  in  which  the  lower 
edges  of  the  lid  rest.  A  readily  fusible  and  oxidisable 
metal  is  contained  in  the  trough,  which  on  heating  seals 
the  junction  between  pot  and  lid.  Any  air  that  is  drawn 
in  during  the  cooling  of  the  box,  is  deoxidised  in  passing 
throueh  the  molten  metal.  If  necessary  the  cover  can  be 
provided  with  a  similarly  sealed  vent,  and  the  floor  raised 
above  the  level  of  the  trough  to  permit  articles  taken 
from  a  pickling  bath  to  drain. — F.  R. 

Furnace ;     Revolving   for    volatilising    metals    [zinc] 

from  their  ores.  H.  H.  Hughes.  Springfield.  Mo.  Reissue 
13.118.  Mav  31,  1910.  of  U.S.  Pat.  922.906.  May  25, 
1909. 

The  furnace  consists  essentially  of  a  slightly  conical  retort, 
situated  centrally  in  a  cylindrical  non-conducting  furnace 
casing,  the  two  being  simultaneously  revolved  about  their 
long  axes.  The  retort  is  heated  by  gaseous  fuel  introduced 
between  it  and  the  furnace  casing,  and  suitable  means  are 
provided  for  condensing  the  zinc  fumes.  The  inner  end 
of  the  retort  is  supported  by  a  hollow  trunnion,  the  latter 
twins  provided  with  a  spiral  feed  for  automatically  charging 
the  retort  during  rotation. — F.  R. 

Nickel  hydrosilicate  ores  ;    Process  oj   reducing  .     A. 

Chalas.  Philadelphia,  Pa.  U.S.  Pat.  959,4110,  May  31, 
1910. 

Finely  divided  iron  ore  is  briquetted  with  nickel  hydro- 
silicate  ores,  with  or  without  limestone  or  hydraulic  lime, 
and  the  briquettes  are  smelted  with  the  production  of 
nickeliferous  pig  iron,  low  in  sulphur  and  phosphorus,  and 
a  basic  slag  which  is  subsequently  chilled  and  crushed 
to  enable  the  contained  granules  of  metal  to  be  recovered 
magnetically. — F.  R. 

Smelting   ores  ;    Art   of  .     A.    S.    Dwight,   San    Luis 

Potosi,   Mexico.     U.S.   Pat.   959,484,   May   31,    1910. 

The  ore  is  heated  in  a  vertical  shaft,  the  upper  portion  of 
which  is  of  greater  internal  diameter  than  the  rest.  An 
open  cylinder  is  fixed  concentrically  in  the  enlarged 
portion,  forming  an  annular  space  into  which  the  furnace 
charges  are  fed.  The  charge  slowly  descends  in  sub- 
stantially vertical  lines,  until  the  bottom  of  the  interna] 
cylinder  is  reached,  when  the  larger  particles  of  the  charge 
gravitate  towards  the  centre,  resulting  in  a  re-arrange- 
ment of  the  charge  in  which  the  fines  are  adjacent  to  the 
walls,  and  the  coarse  material  is  situated  centrally. — F.  R. 

[Lead  and    tine]     S writing  process.     E.  Dedolph,  Kaslo, 
British  Columbia.     U.S.  Pat.  959.924,  May  31,  1910. 

Lead  and  zinc  are  continuously  extracted  from  ores  or 
slags  by  feeding  a  mixture  of  the  material  with  carbon- 
aceous matter,  into  one  end  of  a  horizontal  revolving 
furnace,  through  which  the  charge  slowly  proirn  -s,s.  and 
causing  a  highly  oxidising  flame  to  pass  over  the  charge  in  a 
direction  opposed  to  that  of  the  material,  the  oxidised 
metals  being  collected  as  fume.  The  material  may  be 
treated  in  two  stages,  one  at  a  temperature  suitable  for 
the  extraction  of  lead,  and  a  second  at  a  higher  temperature 
for  the  extraction  of  zinc. — F.  R. 


Copper  ;    Process  of  treating  sulphide  ores  containing 

J.   McFetridge,    Vandergrift,   Pa.     U.S.   Pat.   959,57> 
May  31,  1910. 

Pulverised  copper  pyrites,  sulphide  ores,  or  matte 
are  injected  by  means  of  an  air  blast  into  a  furnac 
maintained  at  a  temperature  high  enough  to  imrnediatel 
ignite  the  sulphur,  agglomerate  the  ore,  and  convert  tli 
copper  into  sulphate  and  oxide.  The  agglomerated  oi 
is  ground,  lixiviated  with  dilute  acid  and  the  dissolve 
copper  subsequently  precipitated. — F.  R. 

[Precious]  metals  from  cyanide  solutions  ;    Precipitation  i 

.     S.     F.     Kirkpatrick,    Kingston,    Ontario.     IV 

Pat.  959,757,  May  31,  1910. 

The   solution   is   placet!   in  a   cylindrical   tank,   having 
conical    bottom,    and    powdered    aluminium    is    addec 
By    the    rapid    revolution    of    propellers    mounted    on 
central  shaft,  a  vortex  is  produced  which  causes  the  powdere 
metal  to  be  drawn  to  the  bottom  and  from  thenee  pas 
laterally  and  upwardly  through  the  solution. — F.  R. 

iletals  ;  Method  of  reducing  — — .  R.  J.  MeNitt,  Assignr 
to  Roessler  ami  Hasslacher  Chemical  Co.,  New  Yorl 
U.S.  Pat.  959,785,  May  31,  1910. 

The  metal  to  be  reduced  is  alloyed,  or  chemically  con 
bined  with  a  less  volatile  metal  or  alloy,  and  then  dii 
tilled  under  reduced  pressure.  The  residual  metal  ( 
alloy  may  be  used  indefinitely  for  repeating  the  process. 

— F.  R 

Filtering  apparatus  [for  ore  slime].  E.  P.,  Assignor  t 
M.  E.  Dargin,  Denver,  Colo.  U&  Pat.  959,84- 
May  31,   1910. 

The  claim  is  for  the  combination  of  a  slime-solution  tan 
with  a  filter  tank  so  arranged  that  the  shme-solution 
pumped  into  the  filter  tank  at  a  greater  speed  than  tb 
filtrate  is  removed  from  the  latter.  The  excess  of  slini' 
solution  overflows  back  into  the  slime-solution  tanl 
In  this  way  the  contents  of  both  tanks  are  kept  thorough! 
agitated.  The  filter  tank  is  provided  with  bag  filtei 
connected  to  a  suction  apparatus. — YV.  H.  C. 

Dewatcring  device,  and  process  of  separating  solids  fro 
liquids  [dewatering  ore  pulp].  \V.  A.  Hendryx,  Denve 
Colo.     U.S.  Pats.  960,546  and  960,547,  June  7,  1910 

The  ore  pulp  is  allowed  to  settle,  and  the  separated  soli, 
whilst  submerged  beneath  the  liquid  are  subjected  I 
continuously  applied  pressure  to  remove  liquid  therefror 
The  solids  are  removed  continuously,  whilst  the  express< 
liquid  returns  through  the  uncompressed  solids  to  tl 
main  body  of  liquid.  The  apparatus  consists  of  a  tar 
with  a  conical  bottom,  in  which  the  solids  collect, 
horizontal  discharge  tube  is  connected  with  the  botto 
of  the  conical  portion.  The  separated  solids  are  forci 
through  this  tube  by  means  of  a  screw  conveyor  consistii 
of  a  shaft  provided  with  spaced  propeller  blades  and 
screw.  Between  the  propeller  blades,  and  secured  to  tl 
tube,  are  fixed  ribs  which  prevent  the  solids  from  rotatii 
within  the  tube. — A.  S. 

Tungsten  ;    Production  of  fine-metal  .     E.  Thomso 

Swampseott,   Mass.,   Assignor  to  General   Electric  0 
New  York.     U.S.  Pat.  960,441,  June  7,  1910. 

Oxn  e  of  tungsten  is  reduced  by  means  of  hydrogen,  ai 
from  the  aqueous  vapour  produced,  at  least  a  part  of  tl 
hydrogen  is  regenerated  and  returned,  together  with  t: 
unused  hydrogen,  to  the  main  stream  of  hydrogen  0* 
for  effecting  the  reduction. — A.  S. 

Furnace  ;    Electric  and  method  of  reducing  refract, 

material  [producing  steel  direct  from  ore].  J.  W.  I 
Belleville,  Ontario.  U.S.  Pats.  960,862  and  960,8 
June  7,  1910. 
Steel  is  produced  direct  from  iron  ore  by  first  subjectii 
a  mixture  of  iron  ore,  carbon,  and  flux,  to  the  action  of  i 
arc,  so  as  to  produce  slag  on  the  surface,  the  molten  ma 
being   afterwards   heated   by   passing  an   electric   currc 
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through  it  after  cutting  ofl  the  arc.     The  Furnaoi i 

i    chamber,    with    electrodes   disposed    practical!} 
BOrixontally,  so  .1-  to  produce  an  arc  approximately  above 

portion  of  the  body  of  the  material.     A 

pair  of  electrodes  is  arranged  at  opposite  aides  of  the  centre 

of  the  furnace,  entering  the  an  angle  to,  and 

_    the    path    nf,    the    hist-named    electrodes.     The 

les  in. i\  be  individually  operated  a<  "ill  bj  Buitablc 

.  niie  of  the  hist-named  electrodes  and  one  of  the 

■soond  being  adapted  !<■  produce  an  arc  at  .1  diatanci   from 

ntral  portion  ol  the  material,  and  the  second  pair 

of  electrodes  may  be  allowed  to  enter  the  material  in  order 

M  the  current   through  the  molten   mass. — B.  N. 

Refining  of  liquid obtained  in  '/  furnai 

leetrit   heating.     Sue.    Anon.    Electronietallurgique 
des   P.   Girod).     Second   Addition,  dated   Dec.  7. 

1909,  to  Kr.  Pat.  402,758,  May  6,   1909  (this  J.,   1909, 

1204;   1910,  361). 

Is  the  original  specification,  it  was  proposed  to  de-oxidise 
and  free  from  gas  the  Bteel  obtained  111  an  oxidising  furnace 

iling  the  metal  to  a  temperature  near  the  fusion 
point.  It  is  now  proposed  that,  before  lowering  the 
temperature,  a  certain  proportion  of  reducing  bodies, 
such  a-  carbon,  should  be  added  to  the  bath  in  order  that 
there  may  be  a  sufficiency  in  the  subsequent  refining. 
The  temperature  may  be  lowered  and  raised  again  several 
limes  before  terminating  the  refining  process,  so  that  any 

resulting  from  the  preliminary  deoxidation,  and 
adhering  to  the  pasty  mass  ;,<  jt  becomes  cooler,  are  allowed 
to  escape.  Between  the  successive  increases  and  decreases 
of  temperature,  further  quantities  of  reducing  agents  may 

red  to  the  bath.  When  the  steel  possesses  a  con- 
siderable content  of  phosphorus,  it  is  advantageous  to 
effect  the  elimination  of  that  element  before  proceeding 
to  the  deoxidation  of  the  metal.  In  this  case,  before 
I  to  the  actual  cooling  of  the  metal,  it  is  necessary 
to  add  a  further  quantity  of  one  or  more  of  the  reducing 
agents  [carbon,  manganese,  -ilicon).  The  process  may  be 
applied  also  to  the  liquid  steels  obtained  in  an  oxidising 

■    furnace. — (.'.  A.  \V. 


furnace;     Electric     induction .  and    arrangement   to 

Poldihiitte     Tiegelguszstahl- 

fabrik.        Kr.    Pats.    410.655,     410.656,     and    410,657, 

23,   1909.     Under  Int.  Conv.,  Mar.  1  and  2,   1909. 

I  .  The  part  of  the  furnace  in  direct  contact  with  the 
metal  rests  entirely  or  in  part  on  a  refractory  layer  of 
sand  or  pulverised  material,  the  thickness  of  the  layer 
diminishing  advantageously  in  the  direction  towards  which 
expansion  takes  place  during  the  heating.  (2).  In  view 
"f  the  expansion  taking  place  in  the  annular  fusion 
channels  of  induction  furnaces,  there  is  disposed  at  the 
exterior  and  interior  of  such  channels,  or  at  one  of  these 
parts  only,  a  buffer  or  lining  of  asbestos  wool  or  other 
analogous  material,  which  is  easily  compressible,  slightly 
elastic  in  the  compressed  state  and  sufficiently  refractory. 
!  For  protection  against  ruptures,  which  may  form  a 
passage  for  the  molten  metal,  one  or  more  layers  of  re- 

.  material  are  compressed  separately  against  the 
part  of  the  furnace  in  contact  with  the  metal,  and  may  be 

to  this  part  of  the  furnace  below  the  fusion  channel. 
Paper,  or  other  analogous  material,  mav  be  employed  to 
separate  these  layers. — B.  X. 

Apparatus    for    roasting    and    agglomerating . 

Hetallurgische      tics.      A.G.        First    Addition,     dated 
22,  1909,  to  Ft.  Pat.  384,539,  Nov.  30.  1907. 

An  annular  ease,  open  at  the  top.  communicates  through 
»  grating  in  the  bottom  with  a  series  of  shallow  chambers 

round  the  circumference.     The  annular  case  con- 

-  the  hearth  of  the  furnace  and.  together  with  the 

shallow  chambers  beneath,  is  capable  of  revolution  about 

»  fixed  centre,  the  whole  apparatus   being  supported   on 

Each  chamber  communicates  by  means  of  a  bent 
pipe  with  a  fixed  central  bell-shaped  vessel,  which  can 
itself  be  placed  in  communication  with  a  source  of  suction 


or  pressure.    The  lower  edge  of  the  bell  dip-  into  a  (rough 

H  hi.-h  cniitum-  water  or  -and  and  winch  revolves,  with  the 

apparatus.  During  the  revolution,  each  portion  of  the 
hearth  is  made  to  pae  under  a  fixed  hopper,  when  it 
receives  its  charge  ol  ore,  the  ignition  being  effected  bj 
means  ..1  a  gas  bnrnei  ox  by  the  addition  of  ■  (.nam 
quantity  of  incandescent  ore  01  carbon.     A-  the  on 

carried  round  with  the  apparatus,  a  current  of  air  1-  diaw  11 
through  it.  so  that,  when  the  point  of  discharge  reai  bed, 
the  dc.-ulphun-  (ion  and  agglomeration  should  be  com- 
plete. The  disoharge  1-  effected  by  means  of  an  inclined 
plane  provided  with  lateral  part it'ion-  and  preferably  in 
the  form  of  a  grating.  The  lower  edge  of  this  plane  coming 
almost  into  contaot  with  the  hearth  ol  the  furnace,  the 
roasted  produol  is  pushed  up  to  the  rammil  and  finally 
removed,  the  non-agglomerated  material  falling  baoK 
through  the  grating.  In  ordex  to  prevent  air  being  drawn 
through  the  empty  hearth  as  n  travels  toward-  the  hopper, 
an  arrangement  1-  provided  within  the  bell-shaped  vessel 
by  means  of  which  a  metal  plate  moves  constantly  over 

the  apertures  of  the  suet -Pipes  and  so  close-  one  or  more 

chambers  in  succession, — C.  A.  \V. 


it:  tnlx  and  other  tubttanees ;    Process  and  apparatus  for 

healing,    milting,    refining,    &r    dicomposing .     800. 

Anon,  des   Hants   Fourneaux  et   Forges  de  Dudelange. 
Fr.  Pat.  406,911,  Aug.  11,  1909. 

The  material  is  first  heated  by  means  of  coal  dust,  and  tho 
heated  mass  is  then  subjected,  in  the  same  apparatus, 
to  the  heating  action  of  the  electric  current.  This  process 
is  of  value  where  very  high  temperatures  arc  required,  as 
in  the  treatment  of  iron  or  steel.  The  apparatus  used 
consists  of  an  ordinary  electric  furnace,  provided  with 
vertical  electrodes,  and  also  with  a  Hue  for  the  ga-' 
products  and  a  device  for  introducing  the  coal  dust  by 
means  of  an  air  blast. — T.  F.  B. 


Metal;     Production    of   a   li/jht .     W.    Kiihcl.     First 

Addition,    dated    Dec.    13.    1909.    to    Fr.    Pat.    407,814, 
Oct.   12.   1909  (tin-  J.,   1910,  ii3ti). 

Is  the  original  specification  it  was  proposed  to  produce 
magnesium  alloys  containing  up  to  10  per  cent,  of  copper, 
zinc,  or  cnpp<  r-aluminium.  It  is  now  found  that  certain 
metals,  especially  those  of  the  iron  group,  and  alloys  of 
these  metals,  can  be  employed,  in  the  same  manner,  in 
the  production  of  light  magnesium  alloys.  For  this  pur- 
pose, an  alloy  of  manganese  and  chromium,  or  an  alloy 
of  either  metal  with  iron,  copper,  zinc,  nickel,  or  cobalt  or, 
finally,  any  one  of  these  elements  by  itself  may  be  taken, 
the  proportion  of  metal  added  ranging  from  about  0-5  to 
10  per  cent,  of  the  magnesium  employed.  All  the  alloys 
containing  up  to  3  per  cent,  of  added  metal  can  be  rolled 
and  cast  easily,  and  the  alloy  of  chromium  and  magnesium 
is  stated  to  be  very  resistant  to  chemical  influences. 

— C.  A.  W. 


-.    Buderus'sche  Eisen- 
15,   1909.     Under  Int. 


Stags;  Pulverisation  of  liquid 

werke.     Fr.  Pat.  410,377,  Dec. 
Conv.,  Dec.  28,  1908. 

The  stream  of  liquid  slag  as  it  emerges  from  the  furnace 
is  brought  into  contact  with  a  jet  of  air  or  vapour  in  the 
usual  manner.  The  action  however  is  made  to  take  place 
within  a  revolving  drum  inclined  slightly  to  the  horizontal. 
The  walls  of  this  drum  may.  if  necessary,  be  kept  constantly 
cooled  with  water  but,  in  any  ease,  the  pulverised 
when  it  reaches  the  bottom,  is  discharged  into  a  bucket 
elevator  and  never  allowed  to  accumulate.  In  thi-  way. 
and  by  the  quick  cooling  obtained  in  the  drum,  there  it 
tendencv  for  the  particles  to  agglomerate,  and  a  uniformly 
fine  product  is  obtained.  The  pulveriser  is  arrange  I 
below  the  Blag  outlet  and  is  movable  in  any  direction  ;  the 
admission  of  the  air  is  regulated  by  mean-  of  a  sluice-valve 
at  the  rear  and  a  narrow  tuyere  is  provided,  extending 
nearly  to  the  outlet,  through  which,  when  desirable,  a 
stream  of  liquid  can  be  introduced  into  the  blast. 

— C.  A.  W. 
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Metals  ;  Manufacture  of  ran  or  their  alloys.     P.  Girod 

and  Soc.  Anon.  Eleetrometallurgique  (Frooedes  P. 
Girod).  Ft.  Pat.  410.403.  March  13.  1909. 
I>"  tho  preparation  of  metals  such  as  titanium,  tungsten, 
molybdenum,  vanadium,  tantalum  and  the  alloys  of  these 
metals  with  iron,  it  is  proposed  to  add  to  the  mixture  of 
ore,  reducing  body  and  dux  a  certain  proportion  of  some 
boron  compound,  SUoh  a<  a  borate  or  boric  acid.  It  is 
alaiined  that,  by  tins  means,  the  mixture  is  rendered  more 
fluid,  so  that  the  separation  of  the  metal  is  facilitated. 
and  that,  in  addition,  a  layer  of  perfeotly  liquid  slag  is 
formed,  which  protects  the  metal  against   i  nida- 

tion. Moreover,  the  introduction  ot  a  small  quantity  of 
boron  gives  valuable  characteristics  to  the  metal  or  alloy, 
and  this  fact  can  be  extended  to  the  produi  Iron  of  special 
tool  or  construction  steels,  a  suitable  proportion  of  an  iron- 
titanium-boron  alloy  being  added  to  an  ordinary  steel. 

— C.  A.  W. 


Metals;     Process    for    imparting    black   coating*   to   . 

Fabr.  (hem.  Gravuren  Luppe  und  Heilbronner.  Munich. 
Germany.  Eng.  Pat.  1C39.  Jan.  21.  1910.  I'nder 
Int.  Conv..  June  1.  1909. 

See  Fr.  Pat.  403.9(59  of  1909  :  this  J..  1910.  97.— T.  r  1;. 


Melall  is  and  apparatus.     M.  Moore,  Melb 

and  T.   J.    Heskctt.     Brunswick.   Victoria.       I'.S 
960,987  and  960,988,  June  7.  1910. 

See  Eng.  Pat.  2(1.131  of  1907  •  this  J.,  1908.  813.— T.  F.  B. 


tting  fines  of  ore.  blast-hunaci  dust,  metal  waste, 
ami  analoyim*  mat.  rial*.  Mannesmannrohren-Werke 
Fr.  Pat.  4KI.  177.  Dec.  9.  1909. 

See  U.S.  Pat-.  958.623.  958,700  and  958.701  of  1910  •  this 
J..  1910.  764.— A.  S. 


Furnace  ;    Tipping .     L.  Canda.     Fr.   Pat.  410. 47S. 

Dee.  21.  1909. 

The  claim  is  for  a  crucible  furnace  supported  on  trunnions 
so  that  the  whole  can  be  tilted  to  pour  out  the  molten 
contents  of  the  crucible,  the  spout  being  guided  so  that 
it  always  moves  in  a  vertical  line.  Compressed  air  is 
supplied  through  a  special  tap  which  also  acts  as  a  lucking 
device  for  the  furnace.  The  air  is  preheated  by  passing 
through  flues  formed  in  the  furnace  wall  and  delivered  into 
the  furnace  above  the  grate  in  order  to  consume  the 
smoke.  The  crucible  is  supported  on  a  perforated  block 
of  plumbago  so  that  the  bottom  of  the  former  may  be 
properly  heated.  The  ash-pit  is  movable  to  allow  the 
furnace  to  be  used  as  a  draught  as  well  as  a  blast  furnace. 
The  ash-pit  is  also  provided  with  interior  partitions  so 
that  if  the  crucible  breaks,  the  metal  will  be  recovered  in 
the  form  of  ingots  in  the  bottom  of  the  ash-pit. — W.  H.  C. 


MetaU  ;    Processes  of  separating  ami  refining  .     J.  H. 

Reid.  Newark.  N.J..  U.S.A.  *  En«.  Pat.  12.337.  May  25, 
1909.      Under  Int.   Conv..  Sept.   23,    1908. 

See  Fr.  Pat.  403,033  of  1909  ;  this  J..  1909.  1318.— T.  F.  B. 


Metals  and  other  substances;    Process  and  apparatus  for 

heating,  melting,  refining,  and  extracting .     H.  Hon", 

Budelingen,   Luxemburg.     Eng.   Pat.    18.610.   Ann.    12. 
1909. 

See  Fr.  Pat.  405.911  of   1909;     preceding.— T.  F.  B. 


Electric     furnaces.     H.      Nathusius.  and     WestdeuteChe 

Thomasphosphat-Werke.     Berlin.  Eng.     Pat.     13.295, 

June  7,   1909.     Addition  to  Eng.  Pat.   71S8.   April   1. 
1908. 

See  Addition  of  June  4,  1909.  to  Fr.  Pat.  388,668  of  1908: 
this  J.,  1910.  221.— T  F.  B. 


Filters  fur  metallurgical  and  other  uses.  P.  M.  Justice, 
London.  From  H.  Binney,  New  York,  Attorney  for  the 
Butters  Patent  Vacuum  Filter  Co.  Kw.  Pat.  28,626 
Dec  7.  1909. 

See  U.S.  Pat.  946,862  of  1910  ;  thi-.J..  1910,201.— T.F.B. 


Cement  from  blast-furnact  slur,.     En".  Pat.  3016.     Sei  IX. 


XL— ELECTRO-CHEMISTRY. 


Furnace    electrodes.     C 
1910.  8. 


Hvring.     Met.   und  C'hcm.   Eng., 
138—240.  329—331. 


Details  are  given  of  the  tests  made  with  electrodes  ol 
carbon,  graphite,  iron,  and  copper  (this  J..   1909,   1206; 
1910.  435).  together  with  further  experimental  results  and 
deductions  therefrom,      if   the   "eh-'tiod.-   voltage"   [Inc. 
cit.)  for  I    C.  be  represented  by  e.  then  the  total  voltage 
(E)  between  the  hot  and  cold  ends  of  the  electrode  (th 
out  the  paper  the  word  electrode  is  used  to  represi 
portion    which    passes    through    the    furnace    w: 
E  =  ev'T.   where     T    is   the    difference   in   temperature 
between  the  two  ends.     If  E  be  multiplied  by  the  i  uimii 
in  amperes,  the  product  represents  the  minimum  loss  in 
watts  attainable  tor  the  given  temperature    and  current. 
The  relation  between  the  cross-section  (S)  and  length  (L) 
of   the  electrode,  the   current  (I),    and    the    diffen 
temperature   (T)    between   the   two   ends,  is  expressed  by 
S  =  LLv'r-=-2kT.   where   r  is  the  electrical  resistivity  and 
k  the  thermal  conductivity.     The  ""specific   section"  (J 
for   unit   current,   length,   and   difference   in   temp 
is  then  s  =N/r-^2k.   whilst  for  the  t-  mperature  difl 
T.  the  expression  S1  =N/r-f-2kT.  holds.     S'  is   called  the 
"  section  per  ampere  per  inch  (or  centimetre)   lengl ; 
by  multiplying  it  by  the  current  and  the  length,  tie 
section   is  obtained  for  which   the   electrode   is  cot 
proportioned,   so   that   no   heat   flows  in   either  dil 
through  the  hot  end.     The  experimental  results  obtained 
with    carbon,   graphite,    iron,    and   copper   electrodi 
given  in  a  table  and  in  curve-diagrams,  and  from  tie  in  tin 
following  expressions  have   been   derived  connecting   fchi 
quantities  E  (watts  per  ampere)  and  S1  (sq.  in.  of  cross- 
section  per  inch  length  or  sq.  cm.  per  cm.  length; 
tively  with  the  difference  in  temperature,  T,  between  the 
hot  and  cold  ends  of  the  electrodes  : — 

E2=aT-fbT2;   Sl  =  m+n  T. 
The  constant-,  a.  b,  m,  and  n  have  the  following  valui 


Inches. 

Centimetres. 

a 

1) 

in         n 

m         a 

n-000000366 
0-000000710 
0-000000116 
0-0000000399 

0-000200 
0-000173 

1  967 

0- 129 

0-4*3 
0-0665 
10262 

(i-i  100888 

n-nuoSOS  ! 
0-000440     0-169 

" 246 

0-0000329 

—a.  a 
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Electric  comt  activity  of  soils ;     Effect   of   moistun 
on   the  —  [Corrosion    of     rem    and 

l:    'i.   E.   Davis.     Amer.   Electroohein.  Soc.,  May,   1910. 
ind  l  hem.  Eng.,  L91d,  8.  348—349. 

I  ko  I  lie  \  iew   that   (In-  i  orrosion  ol   iron  an 

pipe*  in  the  s,,il  i-  !in  eleetroehemical   phemonenon,   the 
imbed  the  elf  eel  of  moisture  and  different  solutions 
on  the  electrical  conductivity    ol    various   types  of   Boils. 

ults  show  thai  dry    ■  il  offers  a  verj   high  re  i  I  in 
to  the  p  urrent,      \i  a  depth 

or  mon  'i  soil  "i  area,  the  electrical  i  onductivity 

ighly    constant;    it    increases    almost    direct  h 
le    percentage    of    moisture,    the    absolute    im 

ii    the   i  \  pc   o|    soil,      hi    the   i  a  n    ol      oil 

I   with  wilt  conductivity   increases  directly 

■  it  -   in   solution.     In   incompletely 

.1    soils,    the    resistivity    increases    al si    in    pro- 

il,  but  i"i  fully  saturated 
uii'l  supersaturated  soils,  the  surface  area  docs  not  exert 
■  an  influence.      The  conductivity  is  greatly  incn 
uni  carbonate,  and  decreased  by  humus,     lit    the 
•  types  of  soil,  the  least  quantity  of  electrolyte  i 
.   yielded  by  sandy  soil  and  the  most  by  claj-.      It 
ontent  of  organic  matter,  water  content,  and 
Maturation  point  of  a  soil  be  approximately  known,  as  well 
as  the  content   of  soluble  .--alls  in  the  soil  solution,  it   is 
possible.  bj  the  aid  of  data  given  in  the  paper,  to  calculate 
roughly  the  current  which  would  be  produced  '"■  a  riven 
potential  difference  between  two  points  in  tli- ■  soil.      A.  S. 

iiY/<  cu  n  eoh'i  >il  for  inorganic  salts,  and  thi  1 1<  ctrolyxii 
II.    Rohler.     Z.  Elektrocheni..    1010, 
f    Lt9 — 436. 

lution  of  inorganic  salts  in  formamide  results,  as  a 
ral.     in  the  deposition  of  a   metallic  formamide,   equili- 
blished  in  accordance  with  tho  equation  ; 
sHCONH.     McCl.    £     (H0ONH),Me-*HCONH,     2HC1, 
II.     (n— 2— x— j/)HC0NHj.    in     which,     by    way 
I'lo.  MeCl.  indicates  a  metallic  chloride.    When  the 
solution  i-  electrolysed,   using   the   metal  as  anode  and  a 
ui  cathode,  the  solution  of  the  anode  and  deposition 
node  is  usually  normal,  if  air  be  excluded, 
zinc   oxide  and  stannous    chloride    re- 
ly,    "."1  deposits    of    zinc    and    tin    were    readily 
1      The  formamides  of  copper,  nickel,  cobalt,  zinc, 
!  were  prepared  and  examined,  and  conductivity 
nations  of  their  solutions  in  formamide  were  made. 

ments  with  a   view    t"  ascertaining    whether    t i- 

like  water,  has  a  temperature  of  maximum  density 
melting    point,  show    that    density    and    specifii 
foluiue.  between       7     and  +25°  C,  are  linear  functions 
!f  the  temperature. — F.  Sods. 

Electrolytic  reduction  of  nitric  acid.     Patten  and  McCaughey. 
Sec  VI 1. 

rfi'c    decomposition    of    sodium    chloride.     Billiter. 
See  VII. 

•uri;  c<7/  for  alkali  chloride  electrolysis.     Whiting. 
See  VII. 

Patents. 

'  similar  solutions  ;  Process  of  treating . 

Gabriel.  Assignor  to  Bleach  and  CaustK     Process 
w  V..rk.     U.S.  Pat.  959,730,  May  31,  1910. 

the    process    of    electrolysis,    the    electrolyti      is. 
n  the  products  of  decomposition,  evapoi 
lurified,  and  re-admitted  to  the  electrolytic 
ell,  in  a  continuous  manner. — 0.  R. 

-mj  apparatus.     C.    G.    R.   Senemaud.     Fr.    Pat. 
410,21(3,  March  8.  1909. 

■  Dovble  diaphragm  is  employed,  consisting  essentially 
f  a  double  frame  supporting  porous  plai  .-lain. 

Iik'h  cover  openings  in  the  frame,  the  latter  being  suitably 


bound  to  the  plates.    Small  porous  plates  maj   thua  be 
,  mployed,  and  the  t  hioknesa  of  the  1 1 
in,- 1 1 1  i-  redui  ed  to  a  minimum.      I  he  electrodi     an     up- 
pot !•  d  in  grooves  in  i he  vertical     id  the 

trodee  thu    having  plaj  t"  allow  tor  expansion.     The 
arrangement   allows  ol   thi    employment   of  i    rl 
of  reduoed  dimensions,  which  are  interchan  i    ble.     B.  N. 

Fvrnat  i  .     I .'-  rtn'i        -    .     T,    F     Bailj      Uli   ai  i     I  thio. 
D.S.    Pat.    960,773,   June   7,    1910 

The    t'n  ii imprises    walls  of   non-conducting    ; 

resisting  material  arrai  imber,  and 

provided  with  an  opening  const  it  al  ing  B  trn 

aambei .     Spa<  ed  elect  codes  extend  acri 
chamber,  and  at  ed  in  a  convergent   position 

electrodes  being  nearer  to  inch  other  at  n  i"nul  adjacent 
to  the  opening  than  at  othet  points  m  the  chamber,  a 
huily  of  gr.'ii  lane,  ma  t,  tial  i>  I  orated  in  the  heating 

chamber,  the  portion  ol  the  material  intermediati   ol  the 

electrodes    being    of    relatively    small    Croat  Section,       I 

electrical  pathwaj  "i  least  resistance  between  the  electrodes 
lies  in  the  part  adjacent  to  the  top  suri 

material. — 11.  N. 


Arcs    of   great   oTt 

Production  of  stable 

and  their  appli   '    n 
bringing     about    gaseou 
reactions.     Badischc  Am 
lin    und     Soda     I'abrik. 
Fr.  Pat.  110,710,  Dec.27, 
190!t.     Under  Int.  I  onv., 
June  25,  1909. 
Tiir  gas  '  ntei  -  at  the  tube, 
E,  passing  dofl  □ 
walls  oi  the  tube,  R 
returning  along  the  li  i 
of  the  arc,  «  Inch  I-  pi  ' 
between    K  an  i    I'.       In  an 
alternative    form,   thi 
first      passes      through     an 
annular  .space    sun  on: 
the    tube    I:,    entering    the 

lattei     through    tangi 
openings    which     rive    an 
eddving  movement   to  the 
gas.'—  I!.  N. 

Ozone  generator.    Soc.  Anon. 

Sanit as  1 1/ i.     Ft    '•' 

409,461,  Nov.  20,  l'"i" 

A  SERIES    ":     el 
mounted       between       two 
parallel      metalli 
which  are    insulated   from 
one    another.     Each 
trode  consists  ol  a  metallic 
spiral,    surrounded     by     B 
glass  tube,  and  termn 
at  one  end  in  8 
and  at  the  other  in  a  metallic 
conni  The  ex- 

tremities of   each  cl.    ■ 
are     connected    with    the 
plates,  the  conducting  end 
with     one    plate    and    the 
non-condui  I 
with  the  other, 
elect i' 
in     reverse    order.        The 

electrodes  'are   arranged   in   parallel  at  suitable   dists 

from  one  another. — < >.  P>. 

Electrolytic  apparatus  u-Wt  liquid  anodi  ■      K.  Halm   \\  inkel. 

Assignor  to  Schott  und  i  ien.,  Jena,  Germany.     L  .S.  Pat. 

959,521,  May  31.    1910. 
See  Fr.  Pat.  4(>4,332  of  190!»  :   this  J..  1910,  222.— T.  F.  B. 
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[July  15,  1010. 


MetaUit  filaments  for  electric  lamps. 
Set   IIb. 


Bng.  l'at.   15,496. 


Eltdric    furnace    lor    continuous    manufacture    nf    glass. 
Addition   to   Fr.    Pat.    401,744.    Set   VIII. 


XII.— FATS  ;    OILS  ;    WAXES. 

'.   Composition  of .     \V.  Fahrion.     Z.  angew. 

(/hem.,   1910,  23.   110*3 — 1108. 

The  author  has  made  a  eareful  examination  of  a  sample  of 
Unseed  oil.  using  the  oxidation  method  described  by 
him  (this  J.,  1910,  639)  to  separate  theoleic  from  the  linolic 
8nd  linolenie  aeids.  His  results  are  as  follows  : — Cnsapon- 
tiable  matter.  0-6  :  saturated  fatty  aeids,  80  ;  oleic  acid, 
between  15  and  201  :  linolic  acid,  300  ;  linolenie  aeids, 
38-0  per  cent.  These  figures  confirm  those  given  earlier 
by  him  (this  J.,  1904.  26).— J.  T.  D. 

Alkali  soaps  ;    Hydrolytic  dissociation  of  in  alcohol- 

aqueo  t   solutions.     D.   Holde.     Z.   Elektrochem.,    1910, 
16,  436 — 442. 

ALTHOrcH  it  has  been  shown  that  the  higher  fatty  acids 
may  be  titrated  with  caustic  alkalis,  in  the  presence  of 
40  or  more  volumes  per  cent,  of  alcohol,  the  fatty  acids  can 
be  extracted  from  such  neutralised  solutions  to  an  appre- 
ciable extent  by  means  of  an  immiscible  solvent,  unless 
the  proportion  of  alcohol  be  increased  to  at  least  80  per 
cent.  Accurate  alkalimetric  determinations  of  these  acids 
must,  therefore,  be  carried  out  only  in  homogeneous  sys- 
tems (such  as,  benzene-alcohol,  ether-alcohol,  etc.)  or  in 
a  non-homogeneous  system,  in  which  the  soap  solution 
contains,  after  the  titration,  80  volumes  per  cent.,  or  more,  of 
alcohol. — F.  Sosh. 

Action  of  ultra-violet  rays  upon  certain  solutions  used  in 
pharmacy,  and  upon  fatty  substances,  glycosides,  alkaloids, 
and   phenols.     Leflore.    See    XX. 

Patents. 

Oils  ;  Apparatus  for  extracting .     W.  J.  Wells,  Decatur, 

111.     U.S.  Pat.  954,660,  April  12,  1910. 

The  oil-yielding  material  is  introduced  through  C"  into  the 
drum.  A,  mounted  on  the  hollow  trunnions  B,  B'.  and  a 
partial  vacuum  is  created  in  the  drum  by  suction  through 


the  pipe,  G,  which  leads  to  a  condenser  and  pump.  A 
volatile  solvent  is  introduced  through  the  pipes,  I,  H,  L.  M. 
and  collecting  chamber.  M',  any  escaping  vapours  passing 
through  G  to  the  condenser.  The  drum  is  filled  with 
solvent  nearly  to  the  level  of  the  top  of  the  pipe,  E'. 
The  valve,  i.  is  then  closed,  the  drum  is  rotated,  and  steam 
is  introduced  into  the  jacket,  a.     When  the  extraction  is 


complete,  the  rotation  is  stopped,  and  with  the  ooUoBthu 
chamber.  M',  in  its  lowest  position,  the  valve  j,  is  opesec 
the  solution  of  the  oil  in  the  volatile  solvent 
through  the  pipes,  M.  L,  H,  J.  into  a  receptacle.  In 
flow  may  be  accelerated  by  producing  pressure  within  thi 
drum,  cither  by  dosing  the  valve,  g,  or  by  introduciii. 
steam  from  the  jacket  through  one  or  more  of  the  valve- 
a'.  The  drum  is  next  again  rotated,  the  valves,  a',  at- 
all  opened,  and  steam  is  introduced  from  the  ja 
order  to  expel  the  solvent,  the  vapours  passing  throw 
G  to  the  condenser. — A.  S. 


Oil  ;     Process   and   apparatus   for   extracting  .     F.  b 

Anderson,  Assignor  to  the  V.  D.  Anderson  Co.,  Cleveland 
Ohio.     U.S.  Pats.  960.143  and  960.144,  May  31,  1910. 

The  seed  or  other  material  is  expressed,  and  the  oil  passe- 
through  a  filter-press,  with  or  without  preliminary 
tion  of  the  "  foots."  The  latter,  including  the  residue  in  th 
press,  are  gradually  returned  to  the  stock,  to  be  preaiei 
again  with  the  fresh  material.  The  type  of  apparatu 
claimed  for  this  process  includes  the  two  presses,  ur 
means  for  conveying  the  oil  to  the  filter-press  and  io 
returning  the  "  foots  "  to  the  stock  as  it  is  fed  to  the  oi 
press. — C.  A.  M. 

Oil ;     Process    and    apparatus    for    extracting    fro> 

hydrosilicates,  fuller's  earth,  and  animal  or  mimn 
black  which  have  been  used  to  decolorise  oils.  Soc.  An-  M 
Huilerie  et  Savonnerie  de  Lurian.  Fr.  Pat.  409,91! 
Mar.   1,   1909. 

The  spent  decolorising  material  is  mixed  with  salt  watii 
and  the  mixture  heated  to  about  85°  C.  with  sulphun 
acid,  and  then  treated  with  sodium  carbonate  and  mechan 
cally  agitated  for  a  short  time.  The  liberated 
dioxide  carries  to  the  surface  the  oil  contained  in  th 
material.  The  apparatus  used  consists  of  a  tank  pi 
with  a  steam  coil  and  a  revolving  vertical  agitator  wit 
horizontal  paddles. — C.  A.  M. 


Hydrocarbon  soaps  ;    Art    oj  muling  .     I.  V.  Broel 

New  York.     U.S.  Pat.  959,820,  May  31,  1910. 

The  hydrocarbon  (naphtha,  etc.)  is  emulsified  with  m 
or  a  dilute  solution  of  soap  and  a  relatively  small  quantil 
of  ammonia,  the  emulsion  gradually  stirred  into  a  heati 
mass  of  the  soap,  and  the  whole  cooled,  and,  if  dean 
granulated.  Or  a  volatile  hydrocarbon  may  be  incorp 
ated  at  about  120°  F.,  with  a  solution  containing  appro) 
mately  10  parts  of  soap  to  one  part  of  ammonia  wao 
the  process  being  continued  until  the  resulting  produi 
contains  at  least  100  parts  of  hydrocarbon  for  each  part  ■ 
soap. — C.  A.  M. 

Soap  with  a  basis  of  vaseline,  mineral  oil  or  other  peiroleu 

product  ;  Manufacture  of .     P.  A.  Muller.     Fr.  Pa 

410,894,  Dec.  13,  1909. 
The  vaseline  or  other  petroleum  product  is  subjected  < 
chemical  treatment  prior  to  being  boiled  with  the  soa 
Thus,  it  may  be  treated  with  oleic  acid  (say  1750  part 
and  an  alcoholic  solution  of  ammonia  (say  750  parts)  I 
(say )  3500  parts  of  vaseline,  etc. ;  and  the  resulting  mixtu 
added  to  the  soap  in  the  course  of  saponification.  T1 
soap  thus  prepared  may  contain  up  to  20  per  cent,  of  Wl 
line,  etc.,  and  yet,  it  is  stated,  be  completely  soluble 
alcohol  and  in  water. — C.  A.  M. 

Candles.     F.   L.   Schauermann,  Twickenham.     Eng.  P« 

12,331,  May  25,  1909. 
The  wax  or  other  inflammable  material  is  incorporati 
with  chalk,  with  or  without  the  addition  of  casein,  cup 
or  the  like.  The  powdered  chalk  may  be  mixed  with  tin- 
other  ingredients,  and  the  mixture,  when  dry,  incorporate 
with  the  wax,  etc. — C  A.  -M. 

Distillation  of  oiU,  fate,  and  analogous  substances.    Fr.  Pa 
410,630.     See  III. 
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XIII.— PAINTS  ;      PIGMENTS  ;     VARNISHES  ; 
RESINS. 


M'kilr    lead;     Action    of    lulphurttted    hydrogen    on   . 

.1.   1'.  Sachcr.     <  Ii.in.Z.it..   1910,  34,  647     848. 

Hi.l  that  only  the  lend  atoms  in  white  lead  whii  h 
»re  linked   to   bydroxyl    groups   read    with  sulphuretted 
hydrogen,   a    sulpho    basic    lead    carbonate    being   formed, 
fr  pawing  the  gas  through  a  triturated  mixture  of  3     2grm 
ti  white  lead  and  20  c.c.  of  water  for  J -hour,  at  the  ordinary 

inrc.  a  product  was  obtained,  i mining  only   2 -.">."■ 

pa  eent.  of  sulphur  i  19-01  per  cent,  of  lead  sulphide) ; 
on  dioxide  una  evolved.  Repeating  the  experiment 
at  85° — 90'  •  '.,  the  resulting  product  contained  5-06  per 
cent,  of  sulphur,  equivalent  to  .'!7-7.'f  per  cent,  of  lend 
sulphide,  30-93  per  cent,  being  formed  by  the  conversion 
of  tin-  whole  of  the  lend  hydroxide  and  the  remaining  8-8 
per  cent,  being  derived  from  the  carbonate,  owing  to  the 
I'onvcrsion  of  normal  carbonate  into  basic  carbonate, 
with  evolution  of  carbon  dioxide,  bv  heating  the  white  lead 
with  water:  3PbCO,  H,0  2PbC0„Pb(0H),  CO,. 
Sulphuretted  hydrogen  was  also  passed  through  white  lead 
triturated  with  absolute  alcohol  :  the  resulting  product 
contained  only  2-1  per  cent,  of  sulphur;  the  analytical 
remits  agreeing  well  with  the  formula  :  4PbC0,,  PbS, 
Pb  i  'II  Specimens  of  the  products  formed  by  the  action 
of   sulphuretted    hydrogen    on    white    lead,    hermetically 

ind  exposed  to  sunlight  for  three  years,  did  not  show 
lightest  trace  of  any  bleaching  action. — A.  Nnr.o. 

Patents. 

orangt    /,./,/  or  lead  pasU  .     Purification  of  . 

W.  Eckford,  Rhvl,  Wales.  Eng.  Tats.  12,480,  May  26, 
1909,  and  26,729,  Nov.   17.   1909. 

Oa&QURY  red  or  orange  lead  paints,  when  mixed  with 
linseed  oil  or  the  like,  quickly  harden  owing  to  the  presence 
of  lead  monoxide.  The  greater  part  of  the  lead  monoxide 
rimy  be  removed  by  treating  the  oxides  with  dilute  acetic 
..id,  drying  and  grinding  the  powder  with  the  desired  oil 
Of  indium,  a  small  proportion  of  lead  monoxide  being 
retained  to  act  as  drier.  Or,  the  mixture  may  be  ground 
«ith  the  oil  or  medium  after  treatment  with  dilute  acetic 
i'  id.  but  without  intermediate  drying,  it  being  stated  that 
the  latter  may  sometimes  cause  the  reduction  of  red  lead  to 
monoxide. — O.  R. 

[pigment] ;     Manufacture    of .     J.    Gill, 

Pendleton.  Lanes.  Eng.  Pat.  21.884.  Sept.  25. 
1809;  Addition  to  Eng.  Pat.  5bl8.  Mar.  9.  1909  (this 
■I..  I'M".  223). 

Tux  oxidation  stage  of  the  process  previously  described 
-  conducted  at  a  higher  temperature  than  before,  the 
mixture  of  ferrous  chloride  and  calcium  carbonate  beim- 
heated  to  200°— 220°  F.  :  the  magnetic  oxide,  F&,04,  is 
thus  formed.  The  product  is.  washed  and  then  calcined 
(0  ferric  oxide.  Fe  U3,  any  shade  of  which  is  obtained  by 
selecting  the  proper  temperature  of  oxidation.  A 
ifeination  temperature  of  about  800°  F.  for  2  hours  is 
-"juired.  as  compared  with  2000"  F.  for  about  5  hours 
n  the  original  process. — F.  Sods. 

I  Hrnmarine  ;   Process  of  roasting i"b  covered  crucibles. 

R.  Rehkop.  Kr.  Pat.  410.055.  Dec.  6.  1909. 
I  the  ordinary  method  of  roasting  ultramarine,  the  covers 
I  the  crucibles,  being  exposed  to  a  high  temperature. 
'h  the  result  that  a  large  proportion  of  the  gaseous 
product*  formed  in  the  process  escape  from  the  crucible-. 
'■■  obviate  this  the  crucibles  are  arranged  in  the  furnai  e 
'  that  their  closed  openings  project  beyond  the  zone  of 
he  hot  gases  in  the  furnace. — C.  A.  M. 

}roduct  [white   pigment]  fur   use   in   painting.     A.   Monin. 

Fr.  Pat.    410.492.  Dec.  21.  1909. 
V  white  pigment  which  docs  not  turn  yellow  in  the  air  is 
btained   by   incorporating   antimony   oxide  (say   50   per 
ent.).  with  dehydrated  calcium  sulphate  (say  35  per  cent.  I 


and    hydrate!    oak  rum    -ulph.il.     ; -.,  ,     : .".    |«r    I  | nl    i.        I  I,. 

resulting  produol  may  be  used  in  the  sane-  way  u    pure 

antimony   oxide  mi    white  lead. — (.'.  A.  M. 

I  nl:  drying  immediately  after  writing  :  Manufacture  of . 

\.    Ruter.     Fr.  Pat.   4H..0H5.    1).-.   2o.    1909. 

A\  addition  is  made  to  the  ink  of  a  neutral  volatile 
stance,  such  as  -pints  ,,t  wine  or  the  hk..  in  the  proportion 

of  e.g.  one  part  to  live  of   the  ink. — (  .  A.  M. 

Turpi  ntin,  oil,  oils,  and  00u  r  product*  ;  Process  of  rslr^ 

from      wood.      Soul  lie  in      Manufacturing     Co.      Pi 

Pat.  410,763,  Dec.  28.  1909. 
The  hot  solvent  (•.;/.  melted  rosin)  is  made  to  circulate 
over  the  wood,  which  i-  contained  in  a  suitable  vessel,  and 
is  thence  conducted  to  a  separate  chamber  in  whir  lr  n  i 
agitated  and  maintained  at  the  same  temperature,  prefer- 
ably by  the  introduction  of  steam  superheated  to  approxi- 
mately the  temperature  of  the  solvent  as  it  enters  the 
extraction  vessel  (163°  to  190°  C-).  Bj  this  means  b. - 1 1  •  r 
separation  of  the  extracted  product-  is  effected  than  by- 
treating  the  extract  with  ordinary  steam  (which  cool-  the 
liquid).  Subsequently  the  heated  solvent  may  be  returned 
to  the  extraction  vessel,  which,  like  the  separation  chamber.. 
may  be  constructed  in  the  form  of  a  closed   receptacle. 

— C.  A.  M. 

Wood;      Brou-n    stain    for .      ('.     Bunnenberg.      (or. 

Pat.  220.022.  dune  1.  1906. 

A  concentrated  ammoniacal  solution  of  cupric  oxide  is 
mixed  with  four  times  its  weight  of  a  4  per  eent.  solution 
of  potassium  bichromate.  This  solution  is  said  to  impart 
a  greyish  brown  colour  to  oak,  similar  to  that  of  old  wood. 

— T.  P.  B. 

Albuminoid  suli.-tniic<*  .  I'rocess  for  prinnting  tin  coagula- 
tion   of    solutions   of in    presenec   of   formaldehyde. 

W.  Stadler.     Ger.  Pat.  222.419.  Mav  1.  1909.     Addition 

to  Ger.  Pat.  220,493,  April  IS.  1909  (this  J.,  lfllfl,  578). 

AROMATIC     sulphonic    acids    {e.g.r   naphthalcncsulphonic 

acids)  may  be  used  to  prevent  the  coagulation  of  solutions. 

of  albuminoids  containing  formaldehyde. — T.  F.  B. 

Wood;    Process  of  extracting  products  [furpentisu  oil,  '/<-.]. 

from .     F.  Pope.  New  York,  Assignor  to  Southern 

Manufacturing     Co.,     Pittsburg.     U.S.     Pat.     959,599 
May  31.  1910. 

See  Fr.  Pat.  410,753  of  1909  ;  preceding.— T.  F.  B. 

Distillation  of  oils,  fats,  and  analogous  substances.     Fr.  Pat 
410,630.     See  III. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Para   rubber  exports  from    the  Straits  Settlements.     Board 
of   Trade   J.,   June    16,    1910.     [T.R.] 

The  following  table  shows  the  quantities  of  Para,  rui 
the  produce  of  the  Straits  Settlements.   Federated  Malay- 
States.  Johore.  and  Sumatra,  exported  from  Singapore  and 
Penang  in  the  years  1908  and  1909  :— 


To 


1908 


1909. 


Vnited  Kingdoi 

I  "irtilH-nt   ox   Europe 

'nited  States  of  America 

Ceyl  .ii 

Australia 

Japan    

,1    .... 


Lb. 

■  -  - 

21.41K 

-    - 


Up. 
gP'S<.«4g 

49.970 


3.C59.908     i     4.504. 433 


-  - 
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Patbnts. 

Caoutchouc  tun!  tht  likt  ;  Trtatmentof .  Kautsohukgea. 

■  and  Co..  Harburg-on-the-Elbe,  Germany.  Eng. 
Pat.  13:»70.  June  :>.  1909.  Under  Int.  Conv.,  April  28, 
1909. 

An  addition  of  alkali  or  alkaline-earth  lye  is  made  t"  the 

■  Sent  used  in  the  pi-  I  I  lining  pure  caout- 
chouc, gutta  percha,  and  the  like  claimed  in  Eng.  Pat.  4i>92 

this  .i  .  1 ;.  940  -  such  addition  haying  the  object 

of  separating   products  (caoutchouc,   resin]   ol   a   tighter 
colour, — C.  A.  _M. 

Subbtr,  guttapercha,   balata,   etc.;    Process   for  preventing 

;,  in/  hard  and  brittle.     Wo.  Ostwald  and 

Wa.  Ostwald     i  ;.;r.  Pat.  221,310,  Nov.   1.   1908. 
Freshly   prepared,    raw     rubber,    guttapercha,    etc.,    is 
treated  with  aromatic  nitrogenous  bases;  the  substances 
may  be  applied  either  in  solution,  or  in  the  form  of  liquid 
or  vapour. — T.  F.  B. 

'  'I  elastic  plastic  composition*.     F.  W.  .J.  Henning 
and  J.  Wetter.  London.     Eng.  Pat.  11,905.  .May  20.  1909. 

POSITIONS  of  the  kind  described  in  Eng.  Pat.  1083  of 
1908.  and  consisting  chiefly  of  a  gelatinised  mixture  of 
starch,  magnesium  chloride,  and  water,  may  be  rendered 
relatively  waterproof  by  the  addition,  before  the  mixture 
i-  .'latinised,  of  about  0-1  per  cent,  of  a  saturated  solution 
of  ammonium  or  potassium  bichromate,  and  exposing  the 
finished  product  to  light  ;  from  1  to  3  per  cent,  of  paraflin 
oil  may  be  added  for  the  same  purpose,  and  about  1  per 
cent,  of  rye  flour  may  be  incorporated  with  the  mixture 
to  increase  the  toughness  of  the  latter.  Waste  or  old 
material  may  be  rendered  fit  for  further  use  by  finely 
dividing  it.  mixing  the  particles  with  fresh  liquid  com- 
position of  the  above-mentioned  character,  macerating 
the  mixture  and  gelatinising  it  in  moulds  by  the  applica- 
tion of  heat. — W.  P.  S. 

Indiarubber,  gutta  ,    rcha,  balata,  and  tht  lih  ;    Apparatus 

for  removing  foreign   matte}   from .     M.  M.  Dessau. 

London.     U.S.  Pat.  960.846,  June  7.  1910. 

See  Eng.  Pat.  24.438  of  1908  :  this  J.,  1910.  225.— T.  F.  B. 


liquors  from  chestnut  extracts  however,  naturally  contaii 
ing  gallic  acid,  the  results  obtained  In  the  gelatin-gut 
method  were  about  one-quarter  lower  than  by  the  gent) 
method,  and  were  coincident  with  the  amount  of  "  plumi 
ing  acid  "   calculated   as   having    been   actually  added. 

— D.  .).  L 


XV.— LEATHER  ;   BONE ;   HORN  ;   GLUE. 

Acid  it  :i  in  tanning  liquors  ;  Determination  of — — .  J.  H. 
Vocum,  T.  A.  Faust  and  G.  A.  Riker.  J.  Amer.  Leather 
Chem.  Assoc,  1910,  6.  292—295. 

The  acids  in  tan  liquors,  the  estimation  of  which  is  of 
importance,  are  those  which  have  a  plumping  effect  on 
the  bide  :  weak  acids  formed  by  hydrolysis  of  the  tannin 
such  as  gallic  acid,  do  not  exercise  any  plumping  effect. 
The  principal  objection  to  most  of  the  methods  of  mea- 
suring acidity  in  tan  liquors  hitherto  suggested  is  that,  by 
them.  galhV  arid  is  estimated  together  with  the  other  acids. 
In  methods  in  which  tannin  is  precipitated  by  gelatin, 
previous  to  titration,  about  one-quarter  of  the  total  crallie 
a  id  present  is  co-precipitated.  The  authors  tiud  that  an 
addition  of  a  solution  of  gum  arabic  to  the  gelatin  solution, 
practically  all  the  gallic  acid  is  precipitated  with  the  tannin, 
leaving  no  acids  in  the  filtrate  besides  those  that  cause 
plumping.  The  method  is  as  follows  :  To  15  c.c.  of  the 
liquor.  50  c.c.  of  gelatin  solution  (aqueous  or  alcoholic), 
and  1.5  c.c.  of  a  2  per  cent,  gum  arabic  solution  are  added  ; 
the  volume  is  made  up  to  200  c.c,  5  grins,  of  kaolin  are 
added,  and  the  whole  is  shaken  thoroughly  and  filtered. 
4o  1  ..  .  oi  the  filtrate  (  =3  c.c.  of  original  liquor  are  titrated 
with  N  10  caustic  soda,  using  hamatin  as  indicator.  The 
method  was  tried  with  liquors  from  various  tanneries  with 
the  result  that,  with  liquors  from  a  tannery  in  which 
eelj  any  pyrogallol-tannins  were  used,  only  a  very 
-light  difference  between  resorts  obtained  by  the  gelatin 
and  tie-  gelatin-gum  method  was  found,  showing  that,  in 
the  absence  of  gall'c  acid,  the  gum  has  no  effect.     With 


in.     K.   Feist.     Pharm.   Zentralh.  49  [48];  throug 
Collegium,  1910,  219—220. 

The  author,  in  his  investigation  on  the  nature  and  const 
tution  of  tannin,  used  Turkish  gall  nuts  and  e 
them  with  different  solvents.  From  the  composition  at, 
properties  of  the  matters  extracted,  he  suggests  that  tl 
tannin  molecule  consists  of  a  glycogalUc  acid  as  base,  I 
which  two  molecules  of  gallic  acid  are  attached  iu  tl 
nature  of  an  ester. — A.  T.  H. 

Patents. 

Leather;      [Waterproofing] .     W.     K.      L.     Dicta 

London.     Eng.  Pat.  22.903.  Oct.  7.  1909. 

The  leather  is  soaked  in  a  suitable  liquid  to  render  it  para 
and  is  then  dried  and  impregnated  with  a  soluti<  m 
balata  in  carbon  bisulphide  or  other  solvent,  wither  with.. 
the  aid  of  hydraulic  pressure  or  the  use  of  a  vacuui 
Reference  is  'directed  to  Eng.  Pats.  18,600  ef  1394  ai 
14.839  of  1895  (this  J„  1896,  729).—  C.  A.  M. 

Artificial   leather;    Process  for   the  manufacturt    of  — 
E.    Reidel.     Fr.    Pat.   410.369,   Dec.    15,    1909. 
Int.  Conv..  Jan.   S.    1909. 

A  fabric  is  prepared  from  animal  fibres,  tendons,  intestio 
etc..  by  beating,  compressing,  and  combing  the  lattei 
such   a    manner   that   the   fibres   cross   each   other  alt' 
nately.     This     sheet     is     tanned,     washed,     treated     w : 
an   aluminium   compound   and   then  coated  with  one 
more  of  the  following  solutions  :   (1)   2500  parts  by  irejg 
of   a   viscous   solution   of   gutta-percha,    balata,    etc., 
carbon   tetrachloride,   chloroform  or  the   like,   are   mix 
with  800  parts  of  benzene  and  the  mixture  is  agiti 
24  hours  ;    i2i  the  residue  obtained  on  refining  linseed  1 
cottonseed  oil,  etc.  ;    (3)  oxidised  resinous  oils.     The  1 
of  the  first  composition  yields  an  elastic  product ;   on  t 
addition  of  the  second  the  product   becomes  moi 
and   tenacious,   whilst   further   treatment   with   the   (k 
composition  makes  it  very  solid  and  durable.     Tl 
positions  may  be  used  together  or  alone  according  to  I 
quality  and  character  of  the  product  desired. — W.  P.  S 

'./»'   .-    Process  for  converting  .     C.   M.  Zimmerma; 

Cincinnati,  Ohio.  U.S.  Pat.  961.058.  June  7,  1910. 
The  dry  glue  is  soaked  in  a  predetermined  quantity 
water  to  form  a  jelly,  and  the  latter  is  placed  on  a  perfors 
support  in  a  closed  chamber  and  subjected  to  the  act 
of  steam.  The  liquid  glue  falls  through  the  perioral* 
and  is  collected,  and  means  are  provided  for  cato  ! 
condensed  water  and  preventing  it  from  mixing  with 
liquid  glue. — A.  S. 

Apparatus  for  dyeing  [leather]  by  pulverisation.     Fr.   1 
4 ln.743.     .See  VI. 


XVI.— SOILS  ;    FERTILISERS. 

Advisory  Committee  on  Agricultural  Science. 

The  President  of  the  Board  of  Agriculture  and  I 
has  appointed  a   Committee  to  advise  the  Boanl 
si  ientitic  questions  hearing  directh  on  the  improvemen 
agriculture,  and  especially  as  to  the  methods  to  be  ado],  1 
(u)    for    promoting    agricultural    research    in     uni  ■  ■ 
and    other    scientific    schools ;      (6)    for    aiding 
workers  engaged  in  the  study  of  agricultural  prohlei  I 
and    (c)   for  ensuring   that    new  scientific  discoveries   I 
utilized  for  the  benefit  of  agriculturists. 

The  Committee  will  consist  of  his  Grace  the  Uuk'  I 
Devonshire,  P.C.,   the  Right   Hon.   Lord  Reay.   ' 
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Cl.     M  II      si  G  \i:s;  STAKCHESi    GUMS. 


I  E      Sir    Edward    '1  liorpc.   C.B..    I'.R.S.,    Mr.    David 

VI. P..    I>r.   .1.   .1     Dobhie.    I'. U.S..    Professor  J.    B. 

I'K.S.    Dr.  S.  K.  Harmer.  I'.R.S.,   Dr.  R.  Stewart 

nil.    M.A..    Mr.    T.    II.    Middleton.    M   V.    M.Sc. 

i     I'     Spencer     Pickering.     F.R.S.,     Lieutenant-Colonel 

.vi.l    I'ram.   f.I.E..    .'.R.S.,   Mr.    H.    S.    Stavelev-Hill, 

rarl    Stockman.    \1  R.C.V.S.,    Dr.  .1.  J.   II. 

all   F.R.S.,  and  D.    David  \\  ilson,  M   V      Mr.  Middleton 

ill  art  as  chairman  of  the  Committee   and   one   of   the 

Bean  of  the   Intelligence    Division   of  the  Board   will 

t  as  secretary. 


Ihumut  as  determined  bu  difjt rent  methods.      S.  Leavitt. 
.1.  [nd.  Eng.  I  hem.,  1910,2,  2fi9     271. 

ill    American    method   for   the   determination    of 

when    followed    literally,    is    very    unsatisfactory 

lly  1 1 i !_•  1 1  results.      The  author  compares 

lit**    obtained    by    various    modified    methods,    and 

of    the    differences    exhibited.      The 

[   precipitation   methods   i-   due   to  the  fact  that 

hi.    matter  extracted  f ill  by  dilute  ammonia 

,i-  compounds  of  various  t\pe-.  and  the  'dative 

his  of  these  types  arc  widely  different  in  different 

["he  method  used  by  the  author  is  to  treit  the  soil 

ih  4  |x-r  cent,  ammonia,  and  to  allow  the  clay  to  settle 

il   days.       \    portion   of    the   supernatant    liquid 

siphon.,  I  off.  evaporated  to  dryness  and  baked  for  some 

nrv  on   a    steam    bath.     The   residue   is   redissolved    in 

at.  ammonia,  filtered,  re-evaporated,  baked  again, 

in     1    per    cent,    ammonia    and    filtered.     The 

rate,   which   should    now    he   quite  clear,    is  evaporated 

s.   the  residue   weighed   and    then   ignited.     The 

ignition  gives  the  liumtis. — T.  St.    , 

perphosphati  ;     Tht    nitrogenous    matters   in  . 

0.  Chardet.     Ann.  Chim.  analyt.,  1910,  15.  215—219. 

ie  nitrogen  occurring  in  hone  superphosphate  is  present  as 

raie  nitrogen, amino  nitrogen  (glycocoll.  leucine,  alanine). 

trogen     (arginine,    lysine,     histidine),    ammonia. 

i|  protein  nitrogen  ;   of  these  forms,  the  protein  nitrogen 

ful  as  a  manure  than  the  other  forms  of  nitrogen. 

ie  various  nitrogenous  constituents   of  superphosphate 

ly   be    separated    and    determined    by    the    following 

icesses : — Ammonincnl     nitrogen  ;      20     grms.     of    the 

tnple  arc  distilled  in  the  presence  of  calcined  magnesia 

-ual  way.      Humir.  amino,  and  basic  and  amino 

rogen  :   50  grms.  of   the   superphosphate   are  treated  in 

ith   150  c.'\   of  90   per  cent,   alcohol  and    15  e.c. 

UUnonia   of   22  B  ..   and   the   mixture  is  heated  on  a 

th   for   30    minute-'  ;     the    liquid    portion    is   then 

ough  a  filter  and  the  insoluble  portion  is  washed 

c.c.   of   alcohol  containing   5  e.c.    of   ammonia. 

■  filtrate   and   washings    being   collected   in   a   500  c.c. 

ifter  diluting  to  the  mark  with  alcohol.   100  c.c. 

holic  solution  are  evaporated  to  dryness  and  the 

weighed  ;    Tin-  total  nitrogen  is  then  determined 

i   portion   of   this   residue.      Hnmic   nitrogen    is   deter- 

ned  by  evaporating  200  c.c.  of  the  alcoholic  solution 

'i!  all  ammonia   has   been   expelled,   then   precipitating 

ion  by  addition  of  barium  hydroxide  and  again 

ire  the  removal  of  the  last  traces  of  ammonia. 

contains     all     the     nitrogenous      hnmic    I 

■  and  is  collected  on  a  filter  ;    after  being  dried, 

n  in  the  precipitate  is  determined  by  Kjeldahl's 

Basic   nitrogen  :     the    filtrate    from    the    barium 

precipitate    is    treated    with    hydrochloric    acid 

i    acid  ;    the  basic  substances  are  thus 

ted   and    the    nitrogen     in    them     is    determined 

the     usual     way.        Amino     nitrogen:      the      filtrate 

I'D)  the  phosphotnngstic   acid   precipitate  is  evaporated 

'  volume  of  about   10  e.c.  and  then  digested  with  sul- 

id  for  the  determination  of  the  nitrogen.      Protein 

the    residue    insoluble    in    ammoniacal    alcohol 

tried  and  weighed  :   a  weighed  portion  of  it  is  then  boiled 

h  water  containing   magnesia   in   suspension   in   order 

expel  ammonia,  and  the  nitrogen  is  determined  in  the 

idtial   mixture.     The   following   quantities   of   nitrogen 

■    found    in    four    samples    of    bone    superphosphate 


i  >  i  mined  .     Total     nitrogen,     0-9"      '  l"  .     a  mm  > 
nitrogen,  0-03    0-08  ;    hnmic  nitrogen,  0-04— 0-11 ;    be 

nitrogi  -I.  o  1 1     0-31 ;    ami) broj  ■  a,  0  38     II-:    and 

nitrogen,  0-18    0-48  per  cent.  — W.  P.  8. 

tun    and  oj  solution!  •.«   tht    electrical  con- 

''"< '  Da\  is.     Si .    XI. 


Tartar  and    Bradley. 


Composition  «/  lime-sulphur  tprau. 

Set    \l\i.. 

r  i  rEjrr. 

Potassium  compounds,    Proa      oj  rend     ng  iuble. 

V.  R,  i  Saxpenter,  Assignoi  to  th<    Vmerii  ml:. 
Alloc-   i   ...    Denver,  CoL     U.S.   Pat.  969,841,  M         I 
1910. 


I'i  -i  c  I  run-  rocks  at 

«  di  i.  -0.  R. 


I    suddenly  chilled,  and  reduced 


XVII.— SUGARS  ;    STARCHES;    GUMS. 

Bang's    method    for    determ      ng    — .    and    the 

keeping  propert /  (hi    titration  liquids   u    i  therefor. 

V  C.  Andersen.     Biochem.  Zeits.,  lulu.  26.  157—164. 

Jkssen-Habsbs  (this  .1..  1908,  69,8)  has  observed  that  the 
titer  of  the  copper  solution  used  ni  deb  running  sugar  by 
Bang's  method  (foe.  <■,'/..  190T,  181),  depends  on  the 
quantity  of  water  in  which  the  copper  sulphate  is  dissolved 
prior  to  addition  of  the  solution  of  the  other  salts.  The 
author  finds  that  tin-  copper  solution  used  in  Banc's  method 
sutlers  n  loss  in  content  of  cupric  copper  on  storage,  either 
in  the  dark  or  exposed  to  light,  the  lose  beine  greater  in 
the  latter  case.  The  solution  of  hydroxylamine  sulphate 
and  potassium  thiocyanate  employed  in  Bang's  method 
does  not  alter  when  stored  in  the  dark,  but  is  weakened 
by  exposure  to  light..  Buh  solutions  should  be  kept  in  the 
dark  :  the  hydroxylamine  solution  may  then  be  used  to 
determine  the  amount  of  alteration  in  the  copper  solution. 
The  error  in  the  determination  of  sugar  due  to  alteration  of 
the  copper  solution  cannot,  however,  be  eliminated  by 
calculation.  The  length  of  time  for  which  the  copper 
solution  may  be  kept,  depends  on  the  degree  of  accuracy 
required  ;  three  months  is  permissible  in  the  ease  of  the 
determination  of  sugar  in   urine. — L.  E. 

Bydroxymethyljurfural ;      Constitution    cj    .     J.     J.. 

Blanksma.     Chera.    Weekblad,    1909;    6,    1047— 1053. 
i  In  m.  Zentr.,  1910,  1.  .".39. 

The  compound  produced  by  heating  leevulose,  dextrose, 
or  galactose  with  a  dilute  solution  of  oxalic  acid,  and 
described  as  jdiydroxy-i -mothvlfurfural  1 1 His  J..  1909,. 
536).  has  now  bc.n  shown  to  be  u-faydroxymethylfurfural, 

E£,0H)iCH-CH  :CCH0.— A.  S. 

Hexoses  ;    Formation  of  Icevulh  d  from  .      W.  A. 

ran  Ekenstein  and  J.  .1.  Blanksma.     Chem.  We.  kblad,. 
1910,  7.  3S7—39n.     Chem.  Zentr.,  1910,  1,  1901—1962. 

In  a  similar*  manner  to  dextrose  and  galactose  tie-  J., 
1909,  536,  and   preceding 

heated  for  :'  hours  with  a  o-:t  per  cent  sol  i  valic 

a  id  at  130s  C,  yields  a  small  quantity  of  cu-hydroxy- 
m  ihylfurfural.      Che     .:    iter    portion    of    the    mam 

nattered,  just   as   with  dextrose  and 

l1     tine;  under  pressure  with  ent. 

solution  of  oxalic  acid  thus  app  means  of 

separating    ketohexoses    and    aldohexoaes:     the    •  Truer 

•incited  completely  into  hydroxymethylfurfnnd  and 

humus-substances.      The     Ihl-lVchu 

hexoses  depends  u| the  ! ition  "f  ,.,-h v Iroxy methyl- 

furfural  :  the  latter  when  heated  with  1  r.r.  of  is  per  i  ent. 
hydrochloric  acid  and  2 — 3  drop-  .;  a  go  [nr  cent,  alcoholic 
solution  of  diphenvlamine.  ee   -  a  dark   blue  coloration.. 

—A.  S. 
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Patents. 

-      toriM  liquid*;    Defecation  of .     F.   E.  rooinbs, 

S  tick.  Mi-  O.S.  Pat.  958,907,  May  24,  1910. 
The  defecating  apparatus  includes  a  conduit,  means  for 
delivering  the  sugar  juice  into  the  conduit,  a  device  for 
equalising  the  flow  in  the  conduit,  a  discharge  for  the 
conduit  provided  with  a  vertical  slot  ami  a  sleeve  or  collar 
.  provided  with  a  slot  and  movable  with  regard  to  the 
u  n  Means  tor  a  continuous  supply  of  milk  of  lime 
t..  tli  sugar  juice,  include  a  valve,  through  which  a  current 
of  the  milk  of  lime  mav  be  made  to  circulate,  connected  to 
a  float  rising  and  falling  with  the  level  of  the  sugar  juice 
in  the  conduit.  The  mingled  suL'ar  juice  and  milk  "f  lime 
are  continuously  delivered  from  the  conduit  to  a  receptacle  : 
means  are  provided  for  thoroughly  mixing  the  liquid  in  the 
receptacle,  for  continuously  withdrawing  the  treated  liquid 
from  the  receptacle  and  for  maintaining  a  thoroughly 
mixed  and  uniform  volume  of  liquid  in  the  receptacle 
during  the  continued  simultan  ous  addition  and  with- 
drawal of  liquid. — L.  E. 

Defecation  [Stigar\  :    Process  of  continuous  at  a  high 

temperature,  with  filtration.  J.  V.  Roussel.  Fr.  Pat. 
::!.  Mar.  5.  1909. 
The  cane  juice  from  the  mills  is  sulphited  in  a  continuous 
sulphitina  apparatus,  and  passes  then,,  to  three  vessels, 
each  holding  25 — BO  hi.,  which  serve  both  for  admixture 
with  lime,  and  for  measuring  the  volume  of  juice.  To 
each  vessel.  1 — la  kilos.  ,,f  phosphoric  acid  are  added, 
in  the  form  of  superphospHate  containing  40 — 15  per  cent, 
of  phosphoric  acid  and  quite  free  from  sulphates  or  free 
sulphuric  acid.  The  juice  is  then  neutralised  with  lime. 
agitated  for  a  quarter  of  an  hour,  and  pumped  into  a 
s.'ries  of  reheaters,  and  theme  to  a  separator,  its  tem- 
perature now  being  116°— 120°C.  The  separator  is 
divided  into  two  compartments  connected  below  by  a 
siphon  The  first  compartment  is  fitted  with  an  escape- 
ment controlled  by  a  safety  valve.  The  juice  flows  from 
the  second  compartment  by  a  pipe  leading  directly  to  the 
filter-presses  or  bv  a  pipe  leading  to  a  large  mixing  vessel 
provided  with  a  steam  escapement  and  gauge.  The 
steam  from  the  second  compartment  of  the  separator 
passes  by  another  pipe  to  the  mixing  vessel  and  heats  the  juice 
therein."  The  juice  from  the  mixing  vessel  can  pass  directly 
to  the  filter-presses,  or  to  a  pump  and  subsequently 
to  the  filter-presses.  Twelve  filter-presses  may  be  used  ; 
of  these,  one  ro  aives  the  juice  from  the  mixing  vessel  at  a 
pressure  of  0-35 — 0-7  kilo,  per  Bq.  cm.,  two  receive  the 
juice  from  the  separator  at  a  pressure  of 
1125  1  ilos.  ;  seven  receive  the  juice  from  the 
pump  at  a  pressure  of  4  or  5  kilre...  .,ne  is 
ready  for  use.  and  one  is  beins  emptied  and  cleaned. 
Eacli  filter-press  is  provided  with  a  three-way  cock, 
whereby  the  press  mav  be  supplied  with  juice  at  one  or 
another  pressure.  The  juice  leaves  the  filter-presses 
at  a  temperature  of  about  95°  ('.— L.  E. 

Sugar-containing     plants;      Treatment    of .     Fawcett. 

Preston  &  Co.,  Ltd.  Fr.  Pat.  410,135,  Dec.  8.  1909. 
The  raw  material,  f.ty..  sugarcane,  is  cut  up  in  such  a  way 
as  to  destroy  its  texture,  and  then  dried,  either  in  the  sun 
or  preferably  by  artificial  heat,  until  its  weight  is  reduced 
by  about  70  per  cent.  The  dried  material  will  keep  for 
a  very  long  time.  The  sugar  may  be  extracted  by  the 
ordinarv  processes  :  Bin,  >  tic  sugar  is  present  in  the  material 
in  the  dry  state  it  can  be  extracted  in  the  form  of  a  very 
concentrated  solution.  The  residues  left  after  extracting 
the  sugar  and  other  soluble  substances,  consist  of  cellulose 
which  may  be  utilised  in  paper  making. — L.  E. 

Be'troot  pulp  or  other  material*  ;   Apparatus  for  the  continu- 
ous diffusion  of .     C.  (iuichard.     Fr.  Pat.  410,693, 

lie,,  24.  1909. 
The  apparatus  includes  a  series  of  cylindrical  vessels 
placed  end  to  end,  and  separated  one  from  another  by 
counterpoised  conical  valves.  Each  cylinder  is  perforated 
along  part  of  its  length,  the  perforated  portion  being 
surrounded  by  an  envelope.     The  material,  e.g..  beetroot 


pulp,  is  introduced  through  a  hopper,  and  by  a  rotating 
distributor,  into  the  first  cylinder  where  it  completes 
the  saturation  of  the  juice :  it  is  carried  through  the  cylinder 
by  rotating  blades  mounted  on  a  shaft  ;  under  the  pi 
exerted  by  the  blades,  the  conical  valve  opens,  allows  the 
pulp  to  pass  into  the  next  cylinder,  and  so  on.  The  water. 
the  supply  of  which  is  governed  by  a  float,  is  fed  into  the 
last  cylinder  and  travels  in  a  direction  opposed  to  that  of 
the  pulp.  Each  cylinder  is  connected  with  a  heater : 
the  juice  which  collects  in  the  envelope  surrounding  the 
perforated  part  of  the  cylinder,  flows  into  the  heater 
where  it  is  heated  prior  to  its  entry  into  the  next  cylinder. 
A  three-way  cock  fitted  to  the  inlet  tube  of  the  heatM 
permits  of  connection  being  made  between  the  heater  ami 
the  corresponding  cylinder  or  the  cylinder  into  which  the 
heated  juice  flows  ;  if  the  latter  connection  is  made,  the 
juice  mav  be  passed  repeatedlv  through  the  same  e\ 

— L.  E. 

Starch  ;  Process  of  converting into  derivatives,  dextrin, 

dextrose,  etc.     S.  M.  Lillie.  Philadelphia.  Pa.     U.S.  Pat, 
957,237,  -May  24,  1910. 

Starch  is  treated  with  water  and  acid  to  form  a  suitably 
mobile  and  acid  mixture  which  is  passed  at  a  constant 
rate  through  heating  devices,  and  quickly  heated  therein  "to 
the  desired  converting  temperature,  with  only  a  jwrtial 
conversion,  if  any.""  The  heated  mixture  is  passed,  a- 
a  uniformly  moving  column,  through  a  retaining 
for  sufficient  time  to  produce  the  degree  of  conversion 
desired,  by  the  heat  stored  in  the  mixture.  The  neutral- 
ising agent  is  added  continuously  and  in  proper  quantities 
to  the  liquor  just  before  the  latter  is  released  from  the 
converting  pressure  and  temperature. — L.  E. 


XVIII.— FERMENTATION    INDUSTRIES. 

Malt  :    Determination  of  the  iliastntic  power  of 

malt  extract.     A.  R.  Ling.     Cheui.  and  Drut'..  1910,  76, 
52—53. 

Is  the  method  for  determining  the  diastatic  power  of  malt 
extract  proposed  by  Harrison  and  Oair,  0-2  grni.  of  extract 
is  allowed  to  act  on  1  grm.  of  starch  for  half-an-hour  at 
40  i  .  (this  J.,  1906,  830).  No  account  is  taken  of 
Kjedahl's  observation  that  the  diastatic  power  is  only 
proportional  to  the  mass  of  malt,  or  malt  extract,  if  the 
amount  of  maltose  formed  does  not  exceed  about  40  par 
cent,  of  the  starch.  Harrison  has  recently  observed  that 
in  the  case  of  highly  diastatic  extracts,  the  method  is 
inaccurate,  and  considers  that  if  an  extract  gives  a  vain, 
of  over  25(3,  the  test  should  be  repeated  with  half  the 
quantity  of  extract,  and  that  if  the  value  is  over  T.",o. 
one-fourth  the  quantity — i.e.,  0-05  grm. — should  be  used, 
in  which  last  ease,  diastatic  values  up  to  2<  >(  M I  may  be 
recorded.  The  author  gives  the  results  of  determinations 
of  diastatic  power  of  malt  extracts,  using  both,  starch 
paste  and  soluble  starch,  and  working  under  the  condition! 
of  hydrolysis  prescribed  by  Harrison  and  Gair ;  the 
diastatic  action  was  arrested,  not  by  boiling,  however,  but 
by  addition  of  alkali.  The  diastatic  power  was  calculated 
both  b)  Harrison  and  Gair's  formula,  and  by  the  author's 

formula,  viz.,  Eintner  value  =-==•  (cp-  Report  of  the 
Malt  Analysis  Committee,  this  J. "  1906,  236).  The  result- 
show  that'  though  Harrison's  later  suggestions  tend  to 
increase  the  accuracy  of  the  method,  they  do  not  i 
eliminate  the  inherent  error  of  Harrison  and  <  -air's  formula. 
With  a  malt  extract  of  diastatic  power  2000  on  Harrison  and 
Gair's  scale,  less  than  0-05  grm.  of  the  extract  should  he 
used  for  the  determination.  The  author  also  points  out 
that  Harrison  and  Gair's  method  is  based  on  the  erroneous 
assumption  that  the  so-called  stable  equation  of  Brown 
and  las  co-workers  is  an  absolute  constant.  He  urge*  the 
abandonment  of  Harrison  and  Gair's  scale  for  that  0 
Lintner  ;  the  former  records  values  to  four  places,  an 
assumption  of  accuracy  which  is  not  justifiable. — L.  E. 


IX1X.  N".   IS  ] 
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tin  .       Pet*  rniinataai     of     -        m     diffsttni    kinds    l>/ 
I).  Neumann.    Woch.  f.  Brim..  1910,27.281      284. 

I  Hz  a«resin  determined   hi    12  samples  "t    Bavarian  and 

Kuri>|M'iiii  hops  ranged  from  8-4  to  IS!)  per  cent,  nl 

■  ■I    1-.      ll  i-  sui;i;i-»tfil  tlliil  I  lir  proportion  "I  Imp. 

mult    mashed   should    be    varied    n<  'cording   In  the 

.f  resin  f. .iin.l  in  the  Imp*,  thus  securing  uniformity 

»:i. *  in  many  instances  ec my.-  -R.  L.  S. 

.  .      Protein    tu    '/    proUctiv*     agent    far .     I.. 

nthalor.      Biochem.   Zeits..    1010,  26.  9—13. 

dinar)    methods  ..f  preparing  enzymes  yield   mix- 

■  the  enzymes   with   protein   substances.      Experi- 
uraU   have    been    made    to    determine    whether    protein 

•  enzyme*  against   the  action  of  acids  and  alkalis, 
•  .  II    and  t)H-ion8  ;  since   protein   has  an  amphoteric 

laturs,  it  might  be  oxpected  to  exert  a  protective  action 

both    classes    i.f    substances.      It    was    fouiul    that 

v ith  all  the  enzymes  examined,  n:..  i-emulsin,  rr-emuUin, 

:i«ta»'.  and  invcrtase.  addition  nf  |>rotein  (egg-albumin) 

•  the  enzyme  against   the  action  of  acid  (snlphitrie 
nd   of   alkali    (sodium    hydroxide),    the    protective 

-  mg   very   isiderable   in   some  cases.     Since   the 

lions   of   the   reacting   substances   employed    in   the 

■  -iits    were    chosen    quite    arbitrarily,    it    is    highly 

that  the  protective  action  of  protein  substances 
lies  in  the  organism,  is  still  greater.  The  investi- 
of  various  workers  have  shown  that  enzyme 
.  cells  contain  a  very  high  proportion  of  protein. 

>netaholi*in  in  plant*  in  relat  >holic  ferinen- 

V.  Khrlich.    Umhv.  Jahrbucher.   llhv.i.  5.  2MI    - 
V.    pea.   Braiiw.,  1910,  33.  301—304 

tabolism  of  protein   is   best    studied   in  the   lower 
plant  life  as  the  conditions  are  there  less  complex 
products  of  metabolism  can  be  more  readily  sepa- 
i'    in  the    nutrient   media  in  which  the  plants  have 
It  appears  that  bacteria,  moulds,  algae  and  yeasts 
1  u  almost   without   exception  assimilate  all  the  ordinary 
'impounds   and    convert    them    into    protein. 
_•  t   nitrogenous   molecules  are   reduced   in   size   to 
r  of  ammo-acids  in  which  form  it   would  appear 
!  .it  the  plant  absorbs  the  bulk  of   its   nitrogen.     These 
ids  are  of  varying  constitution,  according  to  then 
ml  the  author  has  shown  that  the  by-products  of 
fermentation    owe    their    existence    to    the    non- 
ius residues  of  such  amino-acids.   produced   from 
pre-existing    in    the    nutrient    medium    or    from 

-  "f  dead  yeast  cells.  The  fusel-oil  and  by-products, 
which  the  flavour  of  the  potable  spirituous  liquors  are 
■ .  thus  depend  in  part  upon  the  source  ol  the  saccharine 
lotion  fermented   and   in   part   upon   the   type  of  yeast 

I'm.  sine  yields  after  fermentation  //-hydroxy- 

thyl  alcohol,  which   is   in  dilute  solution  extremely 

I  has  been  recognised  in  a  Berlin  beer.     Olutamic 

id,  which  is  yielded  in  large  quantity  by  the  hydrolysis 

rdein  of  malt,   is  converted  almost  quantitatively 

0  succinic  acid. — R.  L.  S. 


acid  [in    iiin.i,   tie.];    Determination   of  by 

■tillation   oj   its  Jilnt.    aejveoui    solutions.       N.   C. 
Oassol.     Chem.    News.     1910,    101,    289  -290. 

(iieiue   of    the    inhibitory    effect    of   alcohol    and 
ganic  substances  on  the   volatilisation  of  salicylic 
d,    direct    distillation    furnishes    no    reliable    test     for 
compound  in  wines  and  syrups.     The  author  accord- 
Is   as   follows  : — A    measured    volume   of    the 
Miticd  with  a  few  drops  of  strong  hydrochloric 
d  and  extracted  three  times  with  25—30  c.c.  of  chloro- 
m.     The    chloroform    extract    or   emulsion    is    washed 
h  an  equal   bulk  of   water  and  extracted   three   times 
h  about  23  c.c.  of  water  containing  a  few  drop-  of  .V    I 
mm  hydroxide.     The  alkaline  extract  i-  then  acidified 
h   phosphoric   acid,   diluted    to    100    c.c,   and    distilled 
»  a  receiver   containing    10   c.c.   of   water;     when   the 
unie  in  the  receiver  reaches   loo  c.c,  the  distillation  is 
pped,  and  the  salicylic  acid  is  determined  by  the  usual 


oolorimetric  method  in  an  aliquot  portion  ol  the  distillate. 
The  amount  ol  acid  found  in  the  total  distillate,  multiplied 
by  the  faotoi  B  ■■■  jives  the  amount  present  in  the  wine. 

— F.  Sons. 


llcokol ;    Production   of  from   nenequtn   bagtui 

Yucatan.     Chem.-Zeit.,    1910,   34,   866. 

\ mi.  is   now    obtained    ill    Yiiealan    from    the    bagasse 

or    refuse    in    the    preparation    of    hcneqiicn    Bbres.      The 

baciisse  from  lotui  kilos,  of  leaves,  and  measuring  about 

11  s.i  eii. in.,  yields  on  pressing   130  litres  of  liq t   L-04 

sp.  gr.  The  pressed  mass  weighs  about  96  kilos.  The 
Liquor  is  heated  in  a  copper  boiler  with  some  sulphuric  acid 

and    ammonium    sulphate    to    120    ('.,    and    kept    foi 
hour   at    16   lb.    pressure;     it    is   then   cooled    to   :iS    ('..    in 

another  vessel,  2  litres  of  specially  cultiv  ted  yeast  added, 

the  vessel  closed  and  a  current  of  sterilised  air  passed 
through  for  four  hours.  After  live  days  the  ip.  gr.  of  the 
wort  i~  reduced  to  1011  ;  it  is  then  distilled.  A  yield 
of  15-903  litres  of  absolute  alcohol  or  I0'7fl  litres  of  95 
per  cent,  alcohol  is  obtained  ;  the  theoretical  yield  of  pure 
alcohol  being  16*174  litres. — A.  Sbld. 

Alcohol     from     sulphite-cellulose     waste     lyes.     Ekstrom. 
See  V. 


Analysis  of  tartar  products.     Carles.     See  VII. 

Patents. 

Malting  apparatus.     (1),  (2),  and  (3),  W.  H.  Prinz,  Chicago, 

111..  (4i,  W.  H.  Prinz,  Oak  Park.  III..  Assignor  to  I      ! 
and  6.  I'lamonilon.  Chicago,  III.     I'.S.  Pats.  958,821 

958.824.  May  24.  1910. 

The  apparatus  may  comprises  number  of  co-axial  rotating 

malting  compart  incuts  communicating  with  a  stationary 
intermediate  compartment,  the  malting  compartments 
being  so  connected  that  they  rotate  in  unison.  Air- 
conduits  are  provided,  communicating  with  the  malting 
and  intermediate  compartments.  Again,  suctions! 
mechanism  may  be  connected  with  both  ends  of  each 
malting  compartment  for  causing  flesh  air  to  How  in  the 
same  direction  through  the  malt  in  each  compartment, 
means  also  being  provided  for  exhausting  air  from  these 
compartments,  which  are  externally  perforated, 
whereas  the  intermediate  compartment  is  not. 
Again,  a  number  of  co-axial,  imperforated,  malting  com- 
partments, adapted  to  rotate  in  unison,  may  be  provided 
with  means  communicating  with  the  inner  end  portions 
of  the  said  compartments,  near  the  peripheries  thereof. 
for  supplying  attemperated  air  thereto,  and  with  means 
communicating  a.xially  with  the  outer  end  portions  of  the 
said  compartments  for  conducting  foul  air  therefrom. 
Again,  a  number  of  co-axial,  externally  imperforated 
malting  compartments,  rotating  in  unison,  may  be  provided 
with  mechanism  for  supplying  fresh  air  axially  to  the 
said  compartments  and  causing  it  to  How  radially  there- 
through.— L.  E. 

Malting  apparatus.     W.  H.  Prinz,  Oah  Park.  111..  Assignor 
to    C.    A.   and    C.  Plamondon,  Chicago.   111.     I'.S.  pat. 

958.825,  May  24.   1910. 

A  M  u.T-house  is  provided  with  a  room  containing  a  mini"  er 
of  compartments  with  perforated  floors,  and  means, 
operating  in  the  compart  mint-,  are  provided  for  stirring 
the  malt   therein.      An  attempt  I  with  a  valved 

opening  between  it  and  the  compartment  room,  abovi 
compartments,  a  valved  outlet  from  the  compart  i 
room  above  the  compartments,  channel-  under  the 
compartment  floors,  valved  outlets  communicating  with 
these  channels,  gangways  between  the  compartments, 
and  channels  under  the  gangways,  means  for  admitting 
air  from  the  atteni|ierator  room  cither  to  the  channel- 
under  the  compartments  or  to  the  channels  under  the 
gangways,  and  valved  openings  between  the  channels  under 
the  compartments  and  those  under  the  gangways,  are 
also  provided. — L.  E. 


536 


Cl.  XIXa.— foods. 


[July    15,   1»10. 


Mall  drum  ;    Closed  with  central  p,rforatcd  tube  and 

doittl-  ■  rict  .iirtln/it  In  ing  COnCentrtC    intb 

r    one,    and    perforated    throughout     Berliner 

\kt.-i.c-.  fiir   Ei-ciisiic-serei  und  Maschinenfabnl. 

Fr.    Pat.   109,923,    Deo.    3,    1909.     Under   Int.   tv.nv.. 

B,  1908. 

The   apparatus   includes   a    central,   perforated   tube,   an 

outer,  closed  envelope,  ami  an  inner,  perforated  envelope 

oonoentric   with   the  .niter  one.     The  space  between   the 

two  envelopes  is  divided  into  several  chambers  by  radial 

partitions.     In  order  that  the  circulation  of  the  air  through 

the   malt   shall   be   as   uniform   as   possible,   registers   are 

pro,  close  the  chambers  as  they  pass  above  the 

heap  of  malt.      In  the  interior  of  the  central  perforated 

tube  two  smaller  tubes  mav  be  fitted,  the  object  of  which 

insure  the  exhaustion  oi  the  air  from  the  middle  region 

of  the  central  tube. — L.  E. 

Iron  vats  and  cash  and  lih  vessels;    Manufactwi  of 

forl,  E.  Held,  Nurnberg,  Germany.     Eng. 

Pat.  2133,  Sept.  17.  1009. 
Vessels,  such  as  fennennting  vats,  storage  casks,  etc., 
made  by  soldering  or  welding  together  flangelesu 
iron  tubular  sections;  the  vessels  thus  formed  are  then 
coated  on  their  inner  surface  with  a  layer  of  copper  which 
is  electrolytically  deposited  on  the  surface  of  the  iron. 
A  layer  of  silver  is  then  deposited  on  the  copper  and  the 
surface  of  the  silver,  which  may  be  polished,  if  desired, 
is  coated  with  varnish,  lacquer,  or  the  like. — W.  P.  S. 

rages  ;    Preparation   of .     G.   Defren,   Brookline, 

Mass.  U.S.  Pat.  960,841.  June  7.  1910. 
Is  order  to  increase  the  amount  of  extractive  matter  in 
fermented  malt  beverages,  milk  sugar  is  added  to  the  wort. 
Claim  is  also  made  for  "  the  addition  of  caramelised  milk 
sugar  inactive  with  respect  to  milk  sugar  to  a  fermentable 
sugar."  as  a  step  in  the  preparation  of  beverages,  in  order  , 
to  increase  the  extractive  matter. — A.  S. 

Wines  and  otht.r  liquids  ;  Clarification  of .     M.  Depaty. 

Fr.  Pat.  410,614,  Mar.  17,  1909. 
The  clarification  of  nines  that  are  deficient  in  tannin, 
or  that  contain  foreign  substances  precipitahle  with 
difficulty,  requires  the  aid  of  heat,  but  if  the  hot  clarifica- 
tion be"  carried  out  in  open  vessels,  the  wine  suffers  in 
quality.  In  the  present  process,  the  heat  employed  in 
pasteurisation  is  utilised  in  clarification.  The  clarifying 
solution  is  introduced  into  the  wine  from  an  apparatus 
which  is  connected  to  the  inlet  tube  of  the  pasteurising 
apparatus;  the  wine  circulates  through  the  pasteurising 
apparatus,  and  passes  through  a  filter  fitted  to  the  exit 
tube.  The  process  is  also  applicable  to  other  liquids 
such  as  musts,  beers,  liqueurB,  etc. — L.  E. 

Fermented  liquors  ;    Manufacture  of .     P.  M.  Justice, 

London.  From  Schneible  Co.,  Buffalo,  U.S.A.  Eng. 
Pat.  3574,  Feb.   14.   1910. 

See  U.S.  Pat.  950,791  of  1910  ;  this  J.,  1910,  446.— T.F.B. 

Desiccating  distillery  slop.     U.S.  Pat.  958,902.     See  XIXa. 


XIXa.— FOODS. 

Proteolytic    enzymes    occurring    in    cereal    and   leguminous 

seeds.  R.  Giesen.  Woch.  f.  Brau.,  1910.  27,  308. 
The  results  are  recorded  of  an  investigation  of  the  enzymes 
occurring  in  the  cereal  and  leguminous  seeds  which  arc 
used  as  cattle  foods.  The  method  employed  consisted  in 
preparing  an  extract  of  the  seeds  and  placing  drops  of 
these  extracts  on  gelatin  plates  ;  after  the  lapse  oi  definite 
ods  of  time,  the  liquid  drops  were  removed  from  the 
plates  by  means  of  filter-paper,  and  observations  were 
then  made  as  to  alterations  in  the  surface  of  the  gelatin. 
In  eases  where  proteolytic  action  had  proceeded,  the  sur- 
face of  the  gelatin  was  more  or  less  corroded  or  pitted. 


Both  kinds  of  seeds  contain  proteolytic  enzymes  which 
may  lie  separated  from  the  seeds  by  extraction  with  a 
mixture  of  glycerol  and  water.  The  enzymes  occurring 
in  cereals  belong  to  the  tryptic  enzymes  ;  they  are  n 
active  in  neutral  or  alkaline  solution,  but  not  in 
solution.  Those  found  in  leguminous  seeds  behave  differ- 
ently according  to  the  reaction  of  the  nutrient  solution; 
for  instance,  the  enzyme  of  tares,  is  most  active  in  neutral 
solution  and  less  so  in  alkaline  and  acid  solution,  whilst 
the  enzymes  of  linseed  and  beans  act  most  strongly  in  acid 
and  neutral  solution.  The  enzyme  found  in  peas  is  active 
only  in  neutral  solution,  and  then  but  feebly.  Both 
classes  of  enzymes  resemble  pancreatin  and  trypsin  as 
regards  their  action  on  albumin.  The  enzymes  are  most 
active  at  :in  -4ii'  C.  but  are  destroyed  at  temperatures 
of  from  55°  to  70°  C.  The  enzyme  obtained  from 
is  very  stable  :  oats  one  year  old  yield  an  enzyme  as  active 
as  tint  obtained  from  fresh  oats. — W.  P.  S. 

Antiseptic    properties    of    copper.     Springer.     Set     XI Xb. 

Erbatum.     This  J..  1910;   page  778,  col.  1,  1.  22  from 
top,  for  "  x=Kt  "  read  "  x=K('»."  . 

Patents. 

Flour  ;    Conditioning  or   improving  the   quality  a 

of .     A.  Rollason,  Long  Eaton.  Derby.     Eng.  Pat. 

16.757.  July  19,   1909. 

The  flour  is  agitated  in  a  chamber  and  subjected  to  the 
action  of  ultra-violet  rays  emitted  by  quartz  mercury 
vapour  lamps. — W.  P.  S. 

Food;    A    nutritive .     H.    Maconochie.   London,   and 

S.  A.  Vasev.  Bromley,  Kent.     Eng.  Pat.  20.819.  Sept.  11, 
1909. 

Clear  grape-juice  is  pasteurised  and  treated  with  a 
sufficient  quantity  of  potassium  tartrate,  hydroxide,  or 
carbonate,  to  convert  the  free  tartaric  acid  present  into 
potassium  bitarrrate  ;  the  requisite  quantity  of  potassium 
salt  is  ascertained  by  determining  the  acidity  of  the  juice. 
The  precipitated  potassium  bitartrate  is  removed  by 
filtration.  Each  gallon  of  the  filtrate  is  then  mixed  with 
about  0-5  lb.  of  dry,  soluble  animal  or  vegetable  albumin  ; 
when  the  albumin  has  dissolved,  the  solution  is  again 
filtered,  bottled,  and  pasteurised. — W.  P.  S. 

Lecithin    in   milk  and  cream.  ;   Process  for  producing in 

butter  making.  A.  Witte.  Hamburg.  Ens.  Pat.  1744. 
Jan.  24.  1910. 
To  obtain  an  increased  yield  of  lecithin  in  milk  or  cream. 
the  pasteurised  sample  is  quickly  cooled  to  2° — 4°  C.  anil 
kept  thereat  for  1 — 10  days,  whereby  the  protein  bodies 
undergo  a  change  which  makes  them  readily  convertible 
into  lecithin  by  either  of  the  following  methods:  (1) 
The  cooled  milk' is  quickly  raised  to  16° — 30"  ('.  and  soured 
once  or  oftener,  and  when  mature,  churned  into  butter. 
(2)  The  cooled  milk  is  soured  twice  or  oftener.  then 
qukklv  raised  to  the  butter-making  temperature,  and 
churned  when  mature.  By  both  methods  the  yield 
of  butter  is  increased  also. — J.  H.  J. 

Bvlli  r  ■    Process  for  obtaining  an   increased  yield  oi  . 

Fricke  und  Witte.     Fr.  Pat.  410.820,  Dec.  3d.  1909. 
The  cream  is  treated,  at  intervals  of  2  hours,  with  inmntitic 
of  acidifying  agents  such  as  cultures  of  lactic  acid  bi 
hydrochloric  acid.  etc..  the  quantity  added  being  from  3  to 
5   pi  r   cent,    of   the   weight   of   the  cream.     Immediately 
after  the  addition  of  the'last  quantity  of  acidifying 
the  cream  is  cooled  to  about  2°  C,  and  is  maintained  at  tbi- 
temperature  for  from  18  to  24  hours.     The  tei 
the  cream  is  then  rapidly  raised  to  about  12=  C.  and  thi 

-w.  p:  s. 


the  cream 

cream  is  churned. - 


Distillery  slop  :    Desiccating .     E.  H.  Brinkmann  ami 

H.    0.    Went.-.    Cincinnati,    Ohio.     U.S.    Pat.    ' 
May  24.   1910. 
In  the  manufacture  of  a  dry  fodder  from  distillery  slop, 
the    latter   is   passed   continuously   through  a  filter-press. 
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Tin-  filtrate  is  then  concentrated   I"  u   Kyrup,   mixed   with 

nlid   material  which   i-  eonti sly  discharged  from 

Ihr  Bltor  pi.   -.  it  in  I  the  mixture  dried.      I..  K. 

Irn  from  raf[*in<  :  /Voriw.s  /or  obtaining  -  — . 
I.  Klein  I"  I  \ddition,  datiil  Nov.  '.'7.  1909,  I"  IV 
Pat     100,700,  Nov.   II.  PKi'i  (this  .1..  1910.  770). 

Tin  roffiT  berries  an'  partially  roasted  in  a  Hiiitable  drum 
ire  then  treated  therein  with  water  introduced  into  thi' 
ilium  from  a  vessel  i  (attaining  <  hemical  agents,  this  vessel 
being  heated  liy  the  furnuee  which  supplies  tin-  heat  1" 
the  drum.  \fter  the  water  has  been  evaporated  and  the 
ine  has  iM'en  extracted  In  the  agents  employed,  the 
berries  are  washed  in  tin-  drum,  suitable  arrangements 
being  provided  for  introdui  iiiLr  and  withdrawing  the 
net  rosary  water.      W.  I".  S. 

firruffint  us   milt    protlucl  .     Process   /or   manufacturing   n 

l\  Stohr.  Pr.  Pat  109,949,  Dec.  4.  1909. 
Miik  containing  from  5  to  s  per  cent,  of  added  lactose 
and  from  35  to  r»o  per  cent,  of  sucrose,  is  concentrated  in 
the  usual  way  to  the  consistence  desired  ami  is  then  mixed 
with  a  solution  of  a  ferric  salt,  for  instance,  with  ferric 
BjDcharate.  From  it  to  S  jmt  cent,  of  the  latter  is  added, 
molding  to  the  quantity  of  iron  intended  to  In'  present 
in  the  product.  The  mixture  is  then  heated  until  the  ferric 
iron  ha-  been  reducii!  to  the  ferrous  state.  'The  ferric 
salt  may  also  he  added  directly  to  the  milk,  the  .sucrose 
and  lactose  being  added  after  the  milk  has  been  partially 
united,  or  the  ferric  salt  and  the  lactose  may  be 
heated  together  la-fore  lain;.'  added  to  the  milk  ;  in  the 
Utter  case,  the  sucrose  may  Ik-  added  at  any  stage  of  the 
W.  1'.  S. 

btrilhin  .     Process   for   extracting     from    will.-,   cream, 

etc.,  for  thi    purpose  of  obtaining  a  higher  yield  o/  butter. 
Kri.ke  und   Witte.      Pr.   Pat.    110.819,   Dei.-.  .10.   1909. 

Ine.    1'at.    1711   of   mill;    preceding.— T.  F.  B. 


XIXb— WATER    PURIFICATION  ; 
SANITATION. 

Colour    ,if     miters.     Ail.     Kemna.      Assoc.     Water     Eng. 
York  Meeting.     Times   Kng.   Suppl.,  June   15,    1910. 

lui  author  when  watching  the  gravel  strainers  at  work  at 
the  Waelhem  pumping  station,  noticed  that  sometimes 
after  the  first  passage  there  was  an  increase  of  colour,  the 
(fluent  water  being  slightly  yellower  than  the  inlet  water. 
I'hc  tubes  containing  the  water  were  special  tubes  fill- 
ing having  Hat  bottoms;  they  were  placed  in  a 
nek  and  re-ted  on  two  wins.  It  was  noticed  that  these 
wine  were  Utter  seen  and  more  clearly  defined  through 
'lie  effluent  water  than  through  the  inlet  water.  The 
apparent  yellower  colour  of  the  effluent  water  was  found 
luc  t"  -i'le  illumination.  The  intensity  of  colour 
depended  upon  the  thickness  of  the  layer  of  water,  hut  the 
rays  reflected  by  the  solids  suspended  in  the  upper  strata 
would  scarcely  suffer  any  alteration,  atid  would  appear 
nearly  white  ;  this  admixture  of  white  light  of  course  made 
HM  water  look  less  yellow,  and  as  the  amount  of  reflected 
light  was  proportional  to  the  number  of  reflecting  particles, 
thi-  more  turbid  water  would  not  appear  such  a  deep 
yellow  as  it  really  was.  and  the  less  turbid  water  would 
better  show  it-  natural  yellow  tinge.  This  explained  the 
■lour  of  the  filtered  effluent.  If  th.  side  light 
liminishcd  the  colour  of  a  water,  the  exclusion  of  such 
•ide  light   must  increase  the  colour.     Wrapping  the  glass 

uhe  in  black  cloth  or  paper  did  ini  reuse  the  colour  and  to 
in  unexpected  degree.  Another  method  consisted  in 
■vcluiling  transmitted  light  and  working  with  reflected 
i«ht    alone.       This     was    easily    done     by    shutting    the 

■wrr  end   of   the  glass  tube  with  a  short    cup   of    black 

ardboard.  If  now  then-  were  no  suspended  particles, 
ill!  not  la-  any  reflected   light  :    in   fact,   pure   dis- 

illed  water  looked  as  black  a-  ink.  while  the  greater  the 

irhiditv,  the  more  light  was  visible 


Water  tteriUted  In/  th.    ultra  violet  ray  ■<■■  of 

for  hydrogen  peroxide.     Sterili  Ing  power  of  hydrogen 

peroxide.     .1.     Courmont,     T.     Nmricr    and     Rochaix. 
Comptee  rend.,  1910.  150.  1453     1 i.-.i. 

H  v ini  in  which  a   mercury  vapour  Lamp  of  quart/ 

immersed  was  I I  not   t"  contain    i  trace  ol   hydro     n 

peroxide  after  20  minutes  irradiation.  Cernovodeanu 
and  Henri  obtained  I  . ~>  mgrm.  per  litre  in  30  minnti 
The  bactericidal  action  of  the  rays  iv  direct  and  not  due 
to  the  production  "t  hydrogen  peroxide  or  ozone. 
Polluted  wat.i  containing  1,800,000  coli  bacilli  per  litre 
was  absolutely  sterilised  by  an  irradiation  of  a  few  seconds. 
A  litre  of  the  same  wator  required  80  c.c.  "f  hydrogen 
peroxide  ol  9-8  cob.  (  1-188  grin,  of  hydrogen  peroxide) 
and  cont. n  t  for  .'!  hours  for  sterilisation.  (See  '1  0 
this  .'...   1910,    171.)       \.  Sni.ii. 


Nitric  nitrogin  ;   Influmn  of  chloriin   u/umthi  iletiniiiiuition 

of .      I!.    Stewart    and    J.     K.    I 'reaves.     .1.    Amer. 

(hem.  Si.-.,  1910,32,  750     757. 

IIksilts  of  experiments  recorded  show  that  chlorine, 
when  present  in  quantities  as  low  as  2*638  parts  per 
million,  affects  the  determination  of  nitric  nitrogen  by  the 
phcnvldisulphonie  acid  method,  less  nitric  nitrogen  I"  in 
found  than  is  really  present.  When  the  amount  of  chlorine 
approaches  10  parts  per  million,  the  quantity  of  nitric 
nitrogen  found  is  about  nine-tenths  of  the  quantity  present  ; 

this  is,  apparently,  a  constant  value,  as  no  further  decrease 
takes  place  when  the  amount  of  chlorine  is  raised  to  .'ill 
parts  per  million.      (See  also  this  ,J.,  1909,  74(1.)-  -W.  V.  S. 

Copper  i    Th*-  antiseptic  properties  of .     A.  Springer 

and    A.   Springer,   jun.     C'hem.-Zeit.,    1910,   34,   585 — 
586,  595—596.     (See  this  .1.,   11105,   1285.) 

Miik  suspected  of  containing  antiseptics  was  found  to 
contain  traces  of  copper  (about  2  mgrms.  per  half  litre), 
the  presence  of  which  is  ascribed  to  the  wearing  of  the  tin 
coating  on  the  copper  utensils  (and  to  the  brass  linings) 
in  the  dairy  (compare  this  ,1.,  100!!,  435).  .Milk  containing 
'upper  is  characterised  by  retaining  its  sweet  odour  even 
when  quite  curdled  ;  finally  when  covered  with  mould,  n 
has  a  nut-like  aroma  free  from  any  putrefactive  odour. 
Milk  in  sealed  bottles  kept  in  an  ice  chest,  and  which 
became  sour  in  10 — 12  days,  only  began  to 
turn  sour  in  22  -24  days  if  a  copper  salt  had  been 
added,  in  as  small  a  proportion  as  1  of  copper  in  250,000 
of  milk.  Experiments  made  with  putrefactive  bacilli 
such  as  Proteus  vulgaris  and  Clostridium  fcetidum  showed 
that  copper  salts  were  very  strongly  antiseptic  ;  even  when 
present  to  the  extent  of  1  in  2,000,000,  a  perceptible  action 
was  observed.  The  authors  conclude  that  copper  Baits 
should  be  useful  remedies,  in  the  intestines,  in  cases  of 
diseases  characterised  by  increase  of  the  number  of 
putrefactive  bacilli.  — A.  SBLI). 

Lime-sulphur  spray ;  Composition  of  — .  II.  V.  Tartat 
and  ('.  I-:.  Bradley.  J.  Ind.  Eng.  Chem.,  1910,  2,  271  - 
277. 
The  authors  have  investigated  the  "lime-sulphur" 
solution,  obtained  by  boiling  together  slaked  lime  and 
sulphur,  which  is  used  for  spraying  ti  icide 

and  a  fungicide,  both  with  regard  to  it-  composition  and 
to  the  chemical  change-  which  the  -pray  undergoes  when 
used.  Methods  which  an-  stated  to  give  accurate  results 
have  been  devised  for  the  determination  of  tin-  compounds 
existing  in  the  solution.  The  authors  find  that  the  chief 
constituents  are  the  pentasulphide  and  the  tetrasuJphide 
of  calcium,  but  that  these  compounds  ar.-  -■  readily 
converted  into  tin-  more  stable  disulphide,  with  liberation 
of  sulphur,  that  this  excess  sulphur  might  aim- 
sidered  as  being  merely  in  physical  solution.  There  are 
present  also  small  quantities  "f  thiosoJphate,  and  tr- 
ot sulphite  and  sulphate.  Free  calcium  hydroxide  appears 
to  be  absent,  as  do  th.-  monosulphide  and  the  hydrosulphide. 
When  the- solution  is  sprayed  on  trees,  the  carbonic  acid 
in  the  air  acts  upon  it  with  liberation  of  sulphuretted 
hvdrogen  and   sulphur,   but   the  extent  of  this  action  is 


-  - 
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mall.  The  deposition  ol  aulphm  is  almost  entirely  due 
to  oxidation  on  the  one  hand,  and  to  the  mere  evaporation 
of  the  solution  on  the  other. — T  S 

I' ATI  \  '  3. 

Water;  Apparatus  for  purifying —  •  J.  M.  H.  Lacombe, 
Paris.  Eng.  Pat.  Jn.T:i7.  Sept  10,  1909.  Under  Int. 
Conv.,  Sept  II.  1908. 
A  riKiKviNi:  apparatus  of  the  volumetric  type  is  improved 
by  having  tin'  measuring  tank  placed  at  the  top  of  the 
apparatus  ami  divided  into  two  oompartmenU  supplied  by 
a  rooking  lever  placed  at  the  aide  ami  operated  by  a  water 
balance.  Under  the  measuring  tank  and  combined  with 
it  is  a  smaller  tank  divided  into  two  compartments,  for 
measuring  the  \  olumee  to  be  dh  sited  to  the  lime  sal  orator 
and  to  be  passed  to  the  main  reaction  chamber  which 
receives  the  sodium  carbonate  solution.  ValveB  in  the 
compartments  of  the  two  tanks  air  operated  alternately 
by  the  lever  of  the  water  balance,  so  that  the  water  is 
discharged  from  the  upper  measuring  compartments 
alternately  into  the  lower  measuring  compartments,  and 
the  measured  quantity  is  then  discharged  from  these 
alternately  to  the  lime  saturator  and  the  excess  is  passed 
through  a  water-wheel  to  the  main  reaction  chamber. 
By  these'  means  an  exact  proportion  is  maintained  between 
the  volume  of  the  crude  water,  the  volume  saturated  with 
lime,  and  the  volume  of  the  sodium  carbonate  solution 
added,  and  also  siphons  are  done  away  with. — J.  H.  J. 

Refuse  :     Furnaces    for    destroying .     W.    P.    Hayes, 

West  Bridgford.  Eng.  Pats.,  11,329,  May  13,  1909,  and 
24,897,  Oct.  29,  1909. 
Akove  the  destructor  cell  is  placed  a  storage  hopper  to 
which  the  refuse  is  carried  from  the  ground  level  by  a 
mechanical  conveyor.  The  storage  hopper  is  placed 
sufficiently  far  above  the  top  of  the  cell  to  allow  of  a 
measuring  hopper  being  fixed  between.  The  measuring 
hopper  is  placed  immediately  over  the  opening  in  the  top 
of  the  cell  and  the  same  door  serves  to  close  both.  This 
door  is  made  in  two  halves  working  in  a  liquid  seal,  which 
is  sufficiently  wide  on  opposite  sides  to  permit  of  the  two 
halves  being  moved  apart  at  the  same  time.  Each  cell 
may  fie  provided  with  storage  and  measuring  hoppers,  or 
<  me  storage  and  measuring  hopper  may'  serve  a  number 
of  cells,  in  which  case  the  measuring  hopper  moves  on 
rails  along  the  top  of  the  cells. — J.  H.  J. 

Refuse  and  sludge;    Treatment  of  domestic  nml  strut 

for  the  production  of  gas.     M.    Ziegler,   Moscow.      Eng. 
Eat  29,568,  Dec.  17,  1909. 

The  -lodge  obtained  from  the  treatment  of  domestic  and 
SBreef  refuse  is  utilised  alone,  or  in  conjunction  with  such 
other  carbonaceous  substances  as  town's  refuse,  for  the 
production  of  water-  (or  producer-)  gas.  The  sludge, 
after  being  deprived  of  from  60  to  60  per  cent,  of  Us 
moisture,  is  treated  with  superheated  steam  for  the 
recovery  of  its  fatty  constituents,  and  is  then  charged 
into  the  producer  through  a  separate  shaft  in  which  it  is 
complete!]  dried  before  entering  the  combustion  chamber 
proper.  Means  arc  provided  for  the  withdrawal  of  the 
volatile  products  (ammonia,  etc.)  of  the  sludge  before  ' 
the  latt'T  mixes  with  the  other  refuse  ami  before  the  /.one 
of  incandescence  is  reached  ;  while  the  producer-gas 
escapee  from  an  exit  situated  in  a  lower  part  of  the 
apparatus.— \V.  K.  V.  1'. 

Sewage  or  trade  xvasU  ;    Purification  of  - by  tin    under- 

drainage  system.     J.  Fieldhousi  and  Oxyehlorides  (1907), 
Ltd.,  London.     Eng.  Pat.  12.nt,7.  May  28,  1909. 

THE  process  relates  to  the  removal  of  fungoid  growths, 
•  I'  posits,  etc.,  from  the  drainage  pipes  or  tiles.  For  this 
pur|»>se.  the  underground  drain  pipe  furthest  removed  | 
from  the  outlet  of  the  system  is  provided  with  a  wrtical 
pipe  reaching  above  the  surface  of  the  ground.  Oxy. 
chlorides,  manufactured  bv  the  process  described  in  Eng. 
Pat.  5696  of  100]  (this  J.,  1901.  815),  etc.,  or  other  chlorine 
compounds,  or  solution-  containing  potassium  perman- 
ganate, etc.,  are  introduced  into  this  vertical  pipe  so  as    ' 


to  till  the  drainage  pipes,  the  valve  at   the  outlet  being 
closed.      After   a    suitable    period    of    time,    the    valvi 
opened  and  the  solution  is  allowed  to  escape,  carrying  with 
it  the  oxidised  residue  of  the  growths  mentioned.     W.  I'.  S. 

St       !• .    wast*   "at* r.    etc.;     Apparatus    for    t/ie    biological 
purification  of  —  Cie.  Industrielle  D'Assainisseniont. 

1'V.  Pat.  110,217,  Mar.  s.  1909. 

The  apparatus  consists  of  a  settling  lank  and  a  filter 
chamber  placed  adjacent  to  one  another  :  the  settling  tank 
is  divided  into  a  number  of  compartments  b)  means  of 
vertical  partitions  and  the  liquid  to  be  treated  is  intro- 
duced into  one  of  these  compartments.  When  the  firs! 
compartment  is  tilled,  the  liquid  passes  through  a  perforated 
plate  at  the  top,  thence  over  the  partition  plate  and  I 
into  the  next  compartment.  The  liquid  Hows  through 
perforations  at  the  bottom  of  the  second  compartment, 
fills  a  third  compartment  and  is  delivered  from  the  top 
of  the  latter  on  to  the  surface  of  a  number  of  superposed 
filter  beds  arranged  in  the  filter  chamber.  Means  art 
provided  for  aspirating  a  current  of  air  through  the  filter 
chamber. — \V.  P.  is. 

Ferments  in  vegetable  and  animal  organisms;    Process 

rendering   inactive  the ,and  means  for    effecting  tin 

same.     E.  Perrot  and  A.  Goris,  Paris.     Eng.  Pat.  13,294 
June  7,  1909. 

Fermentation  and  putrefaction,  due  to  enzymes, 
prevented  from  taking  place  in  vegetable  and  animal 
substances  by  subjecting  the  latter  to  the  action,  at  a  low 
pressure,  of  vapours  of  methyl  alcohol,  ethyl  alcohol, 
chloroform,  acetone,  ether,  or  similar  liquids  having  a 
boiling  point  below  100°  C.  The  substances  are  treated 
in  an  autoclave  provided  with  a  steam-jacket  so  that  the 
upper  part  of  the  autoclave  is  maintained  at  a  higher 
temperature  than  that  of  the  vapours.  Metallic  baskets 
are  provided  inside  the  autoclave  for  containing  the  sub- 
stances under  treatment,  and  a  cover  over  the  upper  basket 
prevents  any  condensed  liquid  from  coming  into  contact 
with  the  contents  of  the  baskets. — W.  P.  S. 

Waters  ;  Process  for  purifying  municipal  and  industrial 
more   particularly  wasU    waters.     G.  Hogermann  and   K. 
Wellensick,    Hanover,    (iermany.     Eng.    Pat.    15,079,  i 
June  28,  1909. 

See  Ft.  Pat.  404,551)  of  1909  ;    this  J.,  1910,  231.— T.  F.  B. 


Water ;    Process  for  softening  .     R.   Gans,   Pankow, 

Assignor  to  J.  I).  Riedel,  Akt.-Ges.,  Berlin.  U.S.  Pat. 
960,887,  June  7,  1910. 

See  Fr.  Pat.  409,000  of  1909  ;  this  J.,  1910,  779.— T.  F.  B. 


XX.     ORGANIC  PRODUCTS;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Qiiinuu  salts;   Solubilities  of .     [Erroneous  sUUememti 

in    tin    United  Stnli s  Pharmacopoeia-I     ti.   L.  Schaefer. 
Amer.  J.  Pharni.,  1910.  82,  219. 

Quinine  hydrobromide  is  practically  insoluble  in  ether, 
requiring  more  than  700  parts  for  solution,  whei 
the  U.S.P.  its  solubility  is  given  as  1  :  16.  Quinine 
hydrochloride  requires  for  solution  about  1000  parts  of 
ether,  not  240  as  stated  in  the  U.S.P.  Quinii 
has  the  following  solubilities: — In  water,  at  26  •'•■ 
1:2100;  al  so  C,  I  :  2S0 :  in  alcohol  (94-9  ]«-r  cent.) 
at  25°  C,  1  :  23  ;  at  60°  C,  1:5;  in  ether,  about  1  :  780  ; 
in  chloroform,   1  :  10. — J.  0.  B. 

Strychnine    and    its    salts  ;     Solubilities    of    .     G.    L. 

Schaefer.     Amer.    J.     Pharm.,     1910,    82,    220. 

Till,  solubility  of  strychnine  in  alcohol,  at  25'  C,  is  1  :  150  ; 
in    chloroform  at    25    < '..    1:7.      Solubility  of    strychnine 
nitrate:    in    water  at  25°  C.,    1  :  55  :     in   ale,. hoi.    1  :  -L"" 
Solubility    of    strvehnine    sulphate:    in    water,    al 
1  :  45  ;    at  80°  C,   1:9;    in  alcohol,  at  25°  C,   I  •  105. 

— J.  0.  B. 
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Brucin,     and    dryehnim ■;     Formation    oj    am,,,.,,,,.. 

peroxides  ol  hrucinc  and  stryehni in  bo  obtained 

*>    ,"""'-      hi    ba  .      with  excess  ol   hydrogen   peroxid. 

watei-batli   '»    I  11    treatment    o'i    the   

lli.t.t   and    MattiHM,,,,,   this  J.,    Mm;,.    ll23       ,.„,,.,    ,,„, 

'v;    'ua    ;'■■     I "07.     130).     Brucine    peroxide    f, 

lals  l,ke  th 1  the  oxide;    » l„„  s'„wh   crystal] 

•nd  dried  in  theair.thc  crystals  contain  4  mols.oi  watei 
wl"'"  'l'"!1  thei,    contain  3  mols,  and  the 

S rootlet    dried    in   a    vacuum   contains   .'    mols    ol    water 
ine   peroxide  dissolves   to   the  extent    ol    II   per   cent' 
Id    water.      Its   optical   activity,   taken   in    nydrogen 
•"■"•x""   "olu«>?».   '     [«b         about    -     ...     Strychnine 
peroxide  erystalhscs  similarly     to  the  oxide  and  contains 

■  "    water,  two  of  which  are  lost van,,,,,,.      I, 

1-2   per  cent,   solution  in   water,     h    is  dextro 

"ory,   having  [,,]„   -     .,.,;■  ,„   <>:,   per  , alcohol 

.1   i     I 

Co,h„„    and   codein,    phosphat,  ;      Erroneous    slatemtnU 

*9 .   in    th,    United  States   < 

'■■  '••  oohaefer.      Vmer.  J.  Pharm.,  1910,  82.  220. 

solubility  of  codeine  in  ether  is    I  -  -.-,  Ml,t    I  •  1">.5 
'""'I  m  the  U.S.P.     Codeine  phosphate,  as  met  with 
UV commerce  contains  only  J  niol.  of  water  of  crystallisation. 
™offi.c'aI<'   S.P.)salt  withamols.ofwaterofcrystallisa. 
"""'Xl'-K'  '""  '    ticallj   impossible   to   produce   it 

for  commercial  purposes.     The  salt   with   !   mol.  of  water 
"i""'1'1  '' ive  official  recognition.— J.  0.  B. 

^iTV,  H'T'''!uS01\-r-     Alk'M'0' ■»>  dimethyl 

sulphate.     Synthesis  of  dtmethylphenylethylamine.     T.  IS 

lSft(7Tld    f7bH'    '•     ''•    ;W    <*«•*«■. 

The  authors  rind   that  dimethylphenvlethylamine  can  be 

fro,,,    phenylethylanune    by    allrylation     with 

sulphate;      the  alkylation   „,<   ,,,!,„, I    ,„  t     ,,, 

leohol  solution  in  the  presenceof  sodium  methylato. 

HWmetnod  affords  a  means  of  preparing  hordenine  direoth 

mio  te-Vu  hyl?mine'  -""''  Bar«er  has  sl>"»»  (this  J'., 

i".   i"M  that  the  base  gives,  by  nitration  at  —  10°  C 

ro-derivative    which    may'   be    converted    into    a 

dentical   with     hordenine.       Alkylation    does     not 

place    when     dimethyl     sulphate     is    allowed    to 

..to,,    p-nitrophenylethylamino    in     the     presence    of 

dcohol     and     sodium    methylate.      Attempts     to 

leoondaryand  tertiary  amines  from  p-mtropnenyl- 

Zi°   u".r,tla,ion  With  methyl  ""lid0  we™ 

"'  of  Sydenham;    DeUrmination  of  th,    morphine 
;,si,     -,vi  Pancl«-     J-    Pharm.    Chim.,    11)10,    1, 

"'anun>  «f Sydenham,   prepared  according   to  the 
^h-x  of  l'J08,,s  made  by  adding  lOOgrms.  of  opium 

1    T.Lr1'   an''    \  ''"'•  ,'a'1'   "{  einnamon   and 

to    lOOt)  grms.  of  30   per   cent,   alcohol.       \tt,  , 

■ding  several  days  the  liquid  is  filtered.     The  anthot 

■    lM'    '  fntigram  ol   morphine  cannot   be  extracted 

preparation,  which  is  the  strength  pre- 

.1        ,."      "K;Xi,  "  8ec,,,s  ,ha1  ",""'  rphine  to 

'•""'•'  ''>  ""   insoluble  residue  left  in  its  preparation. 

— F.    SlIDN. 

vdncyanir  acid  in    Thalictrum  species.      L.  Van    Itallie 
^1910,47,  ■      Chem.' ,.,!!;.; 

i.     and      maerochemical     examination     of 

"»  iquOegtfoltum   Bhowed    that,  in    genera]    free 

.to,  van,,-  ao,d   is    present   only  in    the  leaves;    in  the 

r;-1   M""   ",'"    I-  -"-    '"   the   have,,    leaf   stalks. 

»«-.  Bowers,  and  seeds  ;    the  andergound  portions  as  a 

itam  no  hydrocyanic  acid.     The  content  of  hydro- 

[■me  acid  vanes  ,„  plants  collected  in  different  seasons 

IgWrocywuc  acid  could  be  detected  in  the  seeds  of  other 

Mows  of  Thahctrum.— A.  S. 


Cinnamon-bark  oil.    G  A.  Hill,    t  i .,,,,1  |„„„     l910 

76,  59  -60. 

''"'  :'""""  pointooul  the  ( |  ,  del ination  oi  thi 

1 '";"■"/''  ""^  f"r  detecting  adulterat i   ,,„„, „ 

h:|lk;"1;     '"  "x  Jampleeol  genuine Oeylon cinnamon  bar] 

1,11  °f  <'"•  finest   quality,  the  refraotive  ... 

vaned  "">'  between     I  5721   and    1-6767,  except   for  one 

-""I'1''  «""•"  "■'     "-  than  9  years  old  .....1   wa     yon 

noufli    this  gave  the  yalue   1-5797.     Tun  sampli 
c'nnamon.bark  oil  diatilled  in   England  gave  the  \  ,1 

1-5814  a"1'1  1-5762  feapeotivelj      Kgure    thei 

mens  and    for  manamon-leaJ   and   oa    is   oil      cinnai 

aldehyde,   eugenol,    pinene,  and    phellandrei also 

given.     Ihese    shon     that     genuine    oinnamon-barli    ml 
i     disbngnuhed   from   cassia  oil  and 
l,v  •'  »«   specific  gravitj   (below    i-m  .,.    i;,  c.)    e 
refraobve  uidex   (below    L-58  at    25   I    I    a  Ion    aldehyde 

r";"rl"  |l',''1""   "■'  I nt.),  and  by  affording  a  ™ 

colour  with  feme  dhloride  (cassia  oil  gives  a  ohoo51 

'town  eolonr).    Adulteration  with  tinna i  leal  oil 

be  reoognised  by  an  unduly  high  proportion  of  ougenol. 

— A.  S. 

"■'  ,"/■  ■     CotutUuenU   of  .     BksantaUe   acid, 

antaial,    and    their    ,/■  |.\     w.     Semmler 

B.r..  1910,  43,  1721!     1725. 

Win  h  s.-,„tal,,l.  purifiea  bj  means  of  its  phthalic  ...  ..I  i 
is  oxidised  with  permanganate,  eksantafic  acid  C,  II,  0 
is  produced.  This  was  dissolved  in  methyl  alcohol 
saturated  with  hydrogen  chloride,  and  the  resulting  com- 
i'"1""1  reduced  with  sodium  and  ..I.  ohol.  The  dihydro- 
eksantalio  acid  thus  produced,  boils  at  164  166  C  at 
I"  nun.  Dihydroeksantalol,  C,2H410,  boils  at  L40°— 132° 
'  'i  10  mm.,  has  the  sp.  gr.  0-9689  at  20  '  .  ind  nD= 
1-48905.     Th,-  principaJ  product  of  the  oxidation  oi  santalol 

by  means  oi  ozone,  is  the  aldehyde,  eksantalal,  I ithei 

».ili  a  solid,  eksantaloxide,  m.  pt.  167    C.     The   purified 
eksantalal,  C,   HlgO,   boils  at    109°— 110°  C.  at  In  mm., 

lias    the   s,,.    gr.    0-9845   at.   I'll      I. .    „„  |.,S51,,    .,„,  OD  = 

'"  '"  '"  a  1""  nun.  tube.  This  substanee  ran  be 
acetylated  with  the  formation  of  enoJ-eksantalal  acetate, 
boilin-  at  130  132  C.  at  In  mm.  When  the  a 
oxidised  with  permanganate,  noreksantalic  acid,  C,H1R0 
is  produeed.  This  I....I  at  143  -145  C,  .t  10  mm!, 
melts  at  03"  ('..  and  a  60  per  cent,  solution  in  alcohol  has 
an  optical  rotation  of-   l2-3°ina  100mm.  tube.     P.Shdk. 

Pi'nerw   hydrochloride  ;     The   rotator,,   pom  r   of  ... 

Vavon.     Comptes  rend.,  1910,  15b.   1428—1430. 
Each  of  the  fractions  obtained  between  155    am!  166°  C, 
in  the  distillation  of  French,  German   ind    American  tur- 
pentine aib,  »  hen  treated  with  a  ■  urrentof  dryhydrochl 
...  ..I  '.'as.  at  about  30'  i '..  gave  an  equal  yield  (about  55  per 
cent)  of  a  solid  hydroi  blonde,  which  freed  from  the  liquid 
melted  at  L15      120    <   .  and  after  5  or  fi  crystallisations 
from  alcohol  at  132°-  -133   C     The  rotatory  powers  oi  I 
various    fractions    and    of    the    pure    livdroehlorides    .in 
ethereal  solution)  were  ascertained.     These  when  plotted 

concurrent  lines,  showing  that  the  a-  and      i 
give  tin-  sain.,  yield  of  solid  hydroehlori  I  ntly 

contribute  an  equal  part  in  the  form  he  liquid 

hydrochloride.     The  rotatory   power  of  the  hydro  bloridi 
given  bj  a  mixture  can  be  .  aii  ul 
and   optical   power  of   the   two   pinenes   present.     Thi 
results  confirm  the  theorj    put   forward  ■■■•.   Semmloi 
developed  by  Ablstrom  and  A-  ban  that  a'-  and    j-pini 
should  '_-ive  the  same  aolid  hydrochloride.     Further,  the 
yields  given  by  the  two  hydrocarbons  are  the  same. 

— A.  Sblu. 


UHra-viokt    rays;     Actum  of  upon  certain  solutions 

cy,  and    «/«*»    fatly    substances,    gluco- 
ols,     A.    Lesure.     .1.    Pharm. 
t'him.,  1910,  1. 

Sevehai  if  substances  used  in  pharmacy  have  1 ,, 

submitted  to  the  action  of  ultra-violet  ray-  from  a  quartz 
mercury  vapour  lamp  >'■>■  amperes,  110  volte)  in  order  to 
find  out  if  they  could   be  sterilised.     With   most  ol    the 

E  2 
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Mdntions  it  was  found  that  they  were  as  permeable  ae 
watoi  to  the  rays.  The  penetration  was  moderate  for 
solutions  of  ataxy),  caffeine,  eserino  salicylate,  apomor- 
phine  hydrochloride,  and  gentiopicrin,  also  for  oUve  ou. 
There  wat  complet.  aheorption  of  the  rays  by  roluUons  01 
mercuric  iodide!,  quinine  biauluhate  and  hilrydrochlonde, 
and  iron  methylareenate.  Solutions  exposed  at  ..  distance 
oi  13  i  in.  from  the  lamp  were  in  many  oases  decomposed. 
Solutions  of  silvei  nitrate,  eserine  salicylate,  apomorpbine 
hydrochloride,  and  atoxyl  were  darkened  in  less  than 
five  minutes.  A  longer  exposure  (fifteen  to  thirtv  .....mu-s 
was  required  to  alter  the  appearance  ol  solutions  ot 
morphine  hydrochloride,  arbutin,  and  guaiacoi  cacodylate. 
No  apraeciable  alteration  was  produced  by  a  thirty  minutes 
exposure  of  solutions  of  cocaine  hydrochloride,  mercuric 
benxoate  and  chloride,  Bodium  cacodylate,  calcium  glycero- 
phosphate, quinine  bihydroehloride,  pilocarpine  hydro- 
Sloride,  aucubin,and  gentiopi.  tin.  and  also  the  artificial 
serums  of  Cheron  and  rluchard.  Olive  oil  was  darkened 
without  any  appreciable  alteration  of  its  physical  constants. 
\  solution  of  auoubin containing  BarMuscok  was  Btonlisea 
after  an  rx.H.sun-  t..  tin-  rays  of  30  Beconds.  A  similar 
solution  of  gentiopicrin  could  not  be  Btenhsed  in  halt  an 
hour.  When  olive  oil  was  exposed  to  the  rays  for  an  hour, 
the  arid  value  was  increased  by  5  per  cut.  There  was  no 
change  in  the  optical  rotation  after  solutions  of  cocaine 
hvdr.Hhlonde  and  pilocarpine  hydrochloride  bad  been 
a.' ted  upon  for  three  hours.  Reducing  substances  were 
formed  m  solutions  of  aucubin  and  gentiopicrin  after  the 
same  time.  Arbutin  was  hvdrolysed  and  some  oxidation 
took  place  after  three  hours'  exposure.  \\  ith  methyl- 
arbutin  there  was  less  decomposition.  Hydroqtunone 
in  solution  darkened  more  rapidly  under  the  action  of  the 
lays  than  a  solution  of  mcthylhydroquinonc.— 1'.  BHDN. 

Vapour  prawn  of  solutions  [of  alcohoti];  Composition 
and  ——.  M.  Wrcwski.  .1.  RuSB.  Phys.-fh.-m.  (,es.. 
1910,  42.  1—35.  Chem.  Zc.tr..  1910,  1,  1959—1961. 
TOT  author  gives,  in  tables,  the  results  of  the  determination 
of  the  vapour  pressures  of  mixtures  of  methyl  alcohol 
and  water  at  39-9  and  59  U  ( '..  of  ethyl  alcohol  and  water 
at  39-76  54-81  .  and  74-79  C.  and  of  propyl  alcohol  and 
water  at  tn-n2  .  tir,  04  .  and  79-NO:  f.  The  mixture  of 
ethyl  aelohol  and  water  which  distils  without  change  of 
composition  contains  97-6, 96-5,  and  96-7  per  cent,  of  alcohol 
respectively  for  the  boiling  temperatures,  39-7t  ,  54-81  , 
and  74-79    C.     A.S. 

Ammoniated  mercury  ;   Determination  of .  inointment. 

.1     R.    Rippetoe.     Amer.   J.    Phann.,   1910,  82.  123. 

1-'i-,,m  2-6  to  :',  grins,  of  the  ointment  are  treated  with  SOc.o. 
,,f  ether  to  dissolve  the  fat  ;  10  c.c.  of  hydrochloric  acid 
,,id  10  c.c.  of  distilled  water  are  added  to  dissolve  the 
ammoniated  mercury.  The  mixture  is  transferred  to  a 
separator,  and  the  acid  aqueous  layer  is  drawn  off.  Lne 
vessels  and  ether  are  then  washed  with  water  until  no  re- 
action for  chlorides  is  obtained.  The  mixed  acid  liquids 
are  then  treated  with  hydrogen  sulphide  and  the  precipi- 
tated mercuri  sulphide  is  collected  on  balanced  filters  or 
in  a  Gooch  crucible,  washed,  dried  till  of  constant  weight 
at    LOO    C,  and  weighed.     The  weight  1-0837         the 

weigh!  of  ammoniated  mercury  in  the-  sample  taken. 
The  above  method  should  be  equally  applicable  to  the 
valuation  of  the  official  ointments  of  red  and  yellow  mer- 
curic  oxide,  and  of  minuric  nitrate. — J.  O.  B. 


Sodium  tulphite,  anhydrous  ;  Suggested  substitution  of 

f,„   tin    h'/drat,d   mil   in   tin    ftnt'd  State-   I'hnrmncopaM. 

K.  KUove.     Amer.  J.  Phann.,  1910,  82,  211—219. 

Sard  commercial  anhydrous  sodium  sulphite  can  be 
i-.-a.lilv  obtained  in  a  higher  degree  of  purity  than  the 
hvdrated  form,  with  7  mols.  of  water,  at  present  official 
in  the  United  States  Pharmacopoeia  [and  in  the  British 
Pharmacopoeia];  and  the  former  salt  is  quite-  stable  and 
permanent,  whereas  the  latter  rapidly  deteriorates  through 
oxidation,  it  is  suggested  that  the  anhydrous  salt  should 
replace-  the  other  form  in  future-  editions  of  the  U.S.P. 
If  this  salt  were  made  official,  it  would  serve  as  a  more 


convenient  source  for  the  preparation  of  sulphur  dioxide 
and  its  solution,  than  the  charcoal  and  sulphuric  acid  at 
present  ordered  in  the  U.S.P.,  in  the  official  process  Ear 
producing  sulphurous  acid.  The  anhydrous  sulphite  would 
also  serve  as  a  source  for  the  extemporaneous  preparation  of 
sociium  bisulphite,  which  is  a  very  unstable-  salt;  or 
for  the-  saturated  solution  of  the  same,  for  employment  as  a 
reagent  which  could  then  be  prepared  immediately  before 
use.  The  present  official  recognition  of  the  unstable 
sodium  bisulphite-  would  not  then  be  necessary.  At 
present,  the  official  salt  with  7  mols. of  water,  as  found  in 
commerce,  often  contains  as  much  sulphate  as  sulphite. 
A  hatch  of  crystals  containing  99-09  per  cent.  when 
freshly  prepared",  was  found  to  have  lost  20  per  cent,  of 
its  available  sulphite  in  6  months,  although  kept  in  a 
stoppered  bottle  which  was  only  opened  occasionally. 

— J.  \J.  15. 

Preparing  stabU   colloidal  metals.     Serono.     See  X. 

Errata.— This  J.,   1910.  page  450,  eol.  2,  1.   18  from 
bottom,  for  "  calcium  chloride  "  read  "  bleaching  powder, 
QM.,  1.  33  from  bottom,  for  "  10°  C."  read  "  100°  C. 

Patents. 

Prevent™    and   curative  substance  for  infectious  diseases. 

P.  Zanotti,  Bologna,  Italy.     Eng.  Pat,  12,523,  May  27, 

1909. 
A  cr-RATivE  and  immunising  preparation  is  obtained 
by  subjecting  pus,  or  the  growth  of  solid  cultures  of  .my 
bacilli,  or  the  solid  parts  of  liquid  cultures,  to  the  action 
of  an  enzyme,  such  as  pepsin  or  papayotin.  A  substance 
specially  "suitable  for  subcutaneous  injection  may  be 
prepared  from  this  fluid  by  precipitation  with  alcohol 
or  mineral  salts  ;  if  the  latter  be  employed,  the  precipitate 
must  be  subsequently  dialysed  to  remove  the  mineral 
salts.— W.  P.  S. 

Tetranitromelhane  :   Manufacture  of .     P.  A.  NewtaB, 

London.  From  Farbenfabr.  vorm.  F.  Bayer  .incite, 
Elberfeld,  Germany.  Eng.  Pat.  24,299,  Oct,  22,  1909. 
Tetramtromethane  may  be  prepared  by  treating 
acetic  anvhdride  with  concentrated  nitric  a-cid  at  tem- 
peratures" between  15"  and  50°  ('.Acet.eanhydr.de 
is  slowly  added  to  its  own  weight-  of  nitric  acid  (containing 
.19-5  per  cent,  of  HNO-,).  which  is  constantly  stirred  and 
cooled  below  35"  C.  When  the  product,  is  poured  on  ice, 
the  tetranitromethanc  partly  separates  as  oil,  and 
remainder  is  obtained  bv  distillation  with  steam  (compare 
S.  henck  ;    this  J.,  1909,  815).— T.  F.  B. 

Sodium    glycerophosphaU     and    «    preparation    containing 

ll„    sami    •     Process    for    the    manufacture    of   ■ .     «• 

Sc-fton  .lon.-s.  London.  From  F.  Quade,  Berlin,  bng. 
Pat.   25,678,  Nov.  •>,   1908. 

Skk    Ger   Pat.    217,553   of    1909;     this   J..  1910,  452. 

product  containing  disodium  glycerophosphate  and  ease,, 

may    be    obtained    by    the    action    of    casein-sodium    on 

monosodium  glycerophosphate.— T.  F.  B. 

"gZ  .le^O^'S^.  MS 
A  SUBLIMATION  vessel,  of  glass  or  enamelled  metal. » 
,„a,l„  in  tw0  flanged  sections,  the  lower  section  cont.  ...  - 
,,„.  camphor  to  be  sublimed.  Tie-  top  of  the  "PI^  '"' 
mav  be  provided  with  a  series  of  projections,  forming  « 
nmr.br  ,f  small  spaces  in  which  the  sublimate  may  collect 
ThWo  sections  arc  not  clamped  together  the  campho. 
forming  a  tight  joint  between  them  at  the  commence- 
ment  of  the  sublimation. — T.  P.  B. 

Colloidal   sols    or   gels.-     Process   of    prod ucing ■   -—■    ] 
Svedberg,  Upsala,  Sweden.     Eng.  Pat.  12,908,  June 

See  Fr.  Pat.  403,592  of  1909  ;  this  J.,  1910,  174.-1.  F.  B 
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XXI.     PHOTOGRAPHIC       MATERIALS       AND 
PROCESSES. 

I'  \  ll  UTS. 

Coloured  photographic  print  and  making  same.  F.  E. 
[vm,  Weehawkcn,  N  J.    U.S.  Pat.  900,939,  June  7.  1910 

\  nuDSPARKNT  support  {e.g.,  of  amyl  acetate-collodion) 
i»  pro*i  klcd  willi  a  sensitised  i loating  of  glue  soluble  in  water 
.  fish  glue)  and  is  then  exposed,  through  the  support, 
!<■  light  passing  through  a  negative,  developed  with  water, 
ami  dyed  Ui  produce  h  i-oloured  relief  print  of  graduated 
t In.  kness  (see  this  J.,    1910,  542).     T.  I''.  II. 

Sir, hi  compo*ed  of  jmir  aerie*  of  lelectivt  elements,  fur 
taUmr  photography,  and  its  manufacture.  I..  Dufay, 
ami  Soo.  Anon.  des.  Plaques  et  Produits  Dufay  pour 
la  Photographic  dea  Couleurs.  Sir. .ml  Addition, 
dated  Mai.  h  6,  1909,  to  Fr.  Pat.  408,562,  Jan.  2ii.  1909. 

is  having  properties  similar  to  those  described  in  the 
principal  patent  and  first  addition  (this  J.,  1910,  593,  720) 
an  obtained  if  the  two  seta  of  elements,  each  of  two 
Dolours,   are   prepared    l.\    different    processes,   or  are   of 


Tin).  The  present  work  deals  with  the  action  on  oelli 
nitrate,  of  solutions  of  sodium  hydroxide,  barium 
hydroxide,  ammonium  sulphide,  eto.  (Nitration  was 
snooted  with  ft  mixed  an. I  containing  89  per  oent.  of 
sulphuric  aoid,  20-6  ..f  nitric  aoid,  and  10*6 
of  water,  ai  ^(i  in  -i:,'  ('.).  Tlir  method  ..t  experi- 
ment, in  the  oase  of  a  Bolution  i.f  sodium  hydroxide,  oon 
i  bed  in  allowing  I  gun.  ol  the  oellulose  nitrate  to  remain 

in  contact,  ai  ordinary  temperatures,  with  50  I    C.  <>t  a  A    J 

solution  <»f  sodium  hydroxide  for  periods  varying  from 
one  t.»  ten  days.  The  amount  of  sodium  hydroxide 
remaining  at  the  expiration  of  the  seleoted  period  ..t  time 
was  determined  by  titration  with  V  -  hydrochloric  acid. 
The  nitrogen  oontent  of  the  residue  remaining  after  tins 
treatment  was  also  determined.  The  original  nitrogen 
content  of  the  oellulose  nitrate  made  from  normally  treated 
...ii.. n  was  13*16  per  cent,  and  the  solubility  in  ether- 
alcohol  under  In  per  oent.  Tin-  oellulose  nitrate  prepared 
from  highly  bleached  ootton  had  a  nitrogen  content  of 
12*71  i"'i  ..ui.  ami  a  solubility  in  iili.i  alcohol  ..I  40*93 
per  oent.,  whilst  that  prepared  from  mercerised  ootton 
contained  12*96  pit  cent,  ot  nitrogen  ami  ha. I  a  solubility 
of  21*84  per  oent.  Some  of  the  results  obtained  an-  given 
in  the  following  table  : — 


N/2  a. ii us  sodium  hydroxide. 

Solution  ..i  am ilium  sulphide. 

Time  ..I 

ta.ll. 

NoriualU 

treated 
ootton. 

Highly 

bleached 

cotton, 

tfercerised 
cotton. 

Normally 
treated 
cotton. 

Highly 

bleached                 Mercerised 

cotton,                     cotton, 

Residue, 
per 

cent. 

Nitrogen 

in 
residue, 
-.H-r  cent. 

Residue, 

per 

cent. 

Nitrogen 

in 
residue, 

per  r.-nt 

Residue, 
per 
oent. 

Nitrogen 

in 
residue, 

per  ..ui. 

Besidue, 
per 

.-.ui 

Nitrogen 

in         Residue, 
residue,        per 
percent,      cent. 

Nitrogen 

in 
i.  Bldue, 

|HT  rent 

Residue, 

JrtT 

cent. 

Nitrogen 

in 
r'  sldui . 

per  .-.lit. 

1 
2 
3 
4 
5 

a 

r 

8 

» 

10 

04-64 

:i4-:t 
25-25 

14-06 
8*78 

13*17 

18*10 

12-96 

12-68 
12-25 

8-99 
1*78 
0-62 
1*12 
0*80 

1144 
9-76 
I) 
0 

ft 

66-6 

43-5 

28-42 

19-96 

13*30 

12-5S 
12-11 
12*18 
11-96 
11-26 

80*82 
66-08 

51-97 

49-75 
49-44 

2-70 

11-511 

0 

II 
II 

.-.n-iiii 

40-80 
39*35 

38-88 

:17-Ii7 

2-57 
0*38 

0 

0 
0 

(111-14 

63*27 

52-35 

62*83 

tra.->- 
52-15 

2*18 
0*67 

trace 

0 

0 

different  form  ;  e.g.,  one  pair  of  elements  may  consist  of 
■MS,  and  the  second  pair  may  be  superposed  liv  a  powder- 
tgg  process. — T.  F.  B. 

Polychrome  *cn:ni  ;    Proce**  for  obtaining   it   .     Soc. 

An. .ii.    .lis    Plaques    et    Papiers     Photographiques     A. 

I.iinuere  et  -,s  tils.     Second  Addition,  dated  March  10, 

1909.  to  Fr.  Pat.  409.(144.  Feb.  ••.  1909. 
In  preparing  polychrome  screens  by  the  process  described 
m  the  principal  patent  itliis  J.,  1910,  Tl'iii.  the  colours  may 
I--  sprayed  on  the  film  by  any  suitable  apparatus,  their 
solutions  being  diluted  if  necessary.  Owing  to  the  fact 
that  the  solutions  are  not  miscible,  this  can  be  done  without 
the  colours  running  into  each  other. — T.  F.  B. 

Image*    on    gla**,    porcelain,    ceramic,    metallic,    or    other 

u;     Reproduction   of .     M.    Anthes,    London. 

1   S.  Pat.  959,692,  May  31.  1910. 

StE  Eng.  Pat.  24.217  of  1907  ;  this  J.,  1908,  592.— T.  F.  B. 


XXII.— EXPLOSIVES  ;    MATCHES. 

Nitration  of  cotton   and    contribution    lo  the  knouiedge  of 
ctlltdaw.     C.  1'iest.     Z.  angew.  t'hem..  1910,  23.  1IMI9 
1018. 

Thi  author  has  previously  investigated  the  influence 
exerted  on  the  nitration  of  cellulose,  by  its  previous  treat- 
ment, such  as  bleaching,  mercerisation,  etc.  1 1  Ins  J.,  1909i 


Under  the  above  conditions  a  AT/2  alcoholic  solution  of 
sodium  hydroxide  completely  decomposed  cellulose 
nitrate  in  four  days,  leaving  only  about  9*6  per  cent,  of 
residue.  After  eight  days  in  contact  with  a  saturated 
aqueous  solution  of  barium  hydroxide. sum*.  .">•>  |*r  cent, 
of  residue  remained  which  contained  In  ii  per  cent,  of  nitro- 
gen. When  the  different  cottons  used  for  preparing  the 
cellulose  nitrates  were  treated  in  the  same  manner,  il  was 
found  that,  at  the  end  of  ten  days  immersion  in  .V  2 
sodium  hydroxide  solution,  the  amounts  of  the  residues 
wen-  as  follow ■:  Normally  treated  ootton  (96*97  per 
cent.);  strongly  bleached  cotton  (80*96  per  cent.!,  and 
mercerised  cotton  (98-4  per  cent.).  The  results  obtained 
with  a  solution  of  ammonium  sulphide  were  also  \.iv 
similar  to  the  above.  By  the  action  of  N  -  aqueous 
sodium  hydroxide  on  collodion  cotton  containing  1l':(o 
per  oent.  of  nitrogen,  it  wat  found,  at  the  expiration  of 
four  days'  contact,  that  :i(M4  per  cent,  of  residue  remained, 
whilst  after  eleven  days  onlj  9*65  per  cent,  remained  un- 
attached, and  this  residue  contained  11*15  per  oent  of 
nitrogen.  Collodion  cotton  was  found  to  be  completely 
denitrated  by  the  ammonium  sulphide  solution  within 
48  hours,  with  the  production  of  oxyccllulose.     (..  \\.  Mil) 


TrinUroglyccrin  ;      Hydrolj/si* 
Berl    and    M.    Delpy.     Ber., 


of  — 
1910, 


-,   by    alkali-.       K. 
43,    1421   -1429. 


The  hydrolysis  of  trinitroglyoerin  has  not  been  rery 
carefullv N  investigated.  Williamson  (Koy.  Boo,  Proc., 
1854,  7,"  130).  and  also  Railton  (J.  Chem.  8oc,  1855,7,222), 
assumed  that  complete  conversion  into  glycerol  and  alkali- 
metal  nitrate  took  place  :  but  methods  for  the  determination 


MS 


cl.  xxiii.— analytical  processes. 


[July  16,  1010. 


of  thr  nitrogen  in  nitroglycerin,  founded  on  tliis.  always 
lm\.-  erroneous  results.  The  authors  find  that  the  reactions 
during  hydrolysis  are  very  complex,  tin'  products  being 
nitrate,  nitrite,  and  cyanide  of  the  alkali  metal,  ammonia, 
tiwaysaomeunchanged  irinitroglycerin.'i-'i-dinit  raglyoerin, 
meeoxalic  acid,  oxalic  acid,  carbonic  aval,  and  other  vola- 
tile a.  ids  and  aldehydes.  A  larger  or  smaller  proportion 
of  the  nitn  irding  to  the  conditions  of  the  experi- 

ment, is  found  reduced  to  nitrous  add,  hydroxylamine 
(doubtless  a  stage  in  the  formation  of  cyanide),  and 
ammonia  :  whilst  on  tin-  other  hand  primary  and  secondary 
oxidation  products  of  glycerol  air  found.  Th.'  formation 
of  dinitroglyoerin  indicates  that  a  regular  graduated 
hyd:  .is   in   tin-    first    place,  and   when   thai    is 

completed,  oxidation  of  the  glycerol  and  reduction  of  the 
nitric  acid  begin.  The  occurrence  of  dinitroglyoerin,  and 
of  unaltered  trinitxoglycerin,  is  of  practical  interest,  as  it 
shows  that  the  conversion  of  nitroglycerin  into  non- 
explosive  compounds  by  alkali  is  not  complete. — .1.  T.  D. 

Patents. 

Smokeless  powders;    Method  for  the  manufacture   of . 

i     i  1  a.  -sen.     Fr.  Pat.  410.239,  Dec.  11,  1909. 

is  made  of  a  cellulose  nitrate  which  forms  with  nitro- 
•  rin  a  fluid  gelatin.  Camphor  or  analogous  non- 
volatile substances  are  added,  which  assist  in  gelatinising 
and  remain  in  the  powder.  Nitroglycerin  (24  parts)  is 
mixed  with  cellulose  nitrate  (li!t  parts),  cthylmethyl- 
diphenylurea  (7  parts),  and  also  cellulose  nitrate  of  high 
nitrogen  content.  This  mixture  is  gelatinised  according 
to  the  method  of  Lundholm  and  Sayers,  and  is  then  rolled 
or  pressed  into  any  desired  form.  The  object  of  the 
invention  is  to  dispense  with  the  use  of  volatile  solvents. 

— ("J.  W.  McD. 

Detonating   fate.      Soc.    Anon.    d'Explosifs   et  de  Produits 
Chimiques.     Fr.  Pat.  410,252,  March  9,  1909. 

The  detonating  core  of  the  fuse  consists  of  tetranitro- 
monomethylaniline  or  a  mixture  of  this  body  with  guani- 
dine  nitrate  or  nitroguanidine. — G.  VV.  Mi  D. 

Hatches  ;  Igniting  compositions  for .     G.  W.  Johnson. 

London.         From     Chein.     l-'al.r.     Griesheim-Elektron, 
Frankfort.  Germany.     Eng.  Pat.  21.931,  Sept.  25,  1909. 

Matches  made  with  red  phosphorus,  which  readily  ignite 
and  burn  quietly,  are  prepared  by  separately  mixing: 
(«),  350  parts  by  weight  of  red  phosphorus,  4(10  of  antimony 
penta-ulphide.  and  100  each  of  chalk,  zinc  oxide  and 
powdered  glass,  made  into  a  pulp  with  water  and  ground  ; 
(6),  500  of  glue  dissolved  in  a  suitable  quantity  of  water, 
1300  of  potassium  chlorate,  and  .".0  each  of  chalk,  zinc- 
oxide,  and  powdered  glass.  The  two  mixtures  an-  then 
well -tine.l  together  and  the  match  sticks  dipped  as  usual 

-  FR. 

'Recovery    />/    veJatili    substances   from    tin    atmospheri     in 
[artificial    silk,    naol  ier,    etc]    factorii        Pi 

Pat   110,465.     Set   V. 
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Fractionating  device.     A.  Halm.  Ber.,  mm.  43.  [725     1727. 

In    the    receivers    t actional    distillation    apparatus 

designed  hitherto,  the  fractions  all  Bow  through  the 
condenser  tube,  and  are  separated  by  all  erne.'  the  relative 
position   of  the   receiver.     Each   fraction    thus    becomes 

ntaminated  by  neighbouring  fractions.   The 

author's  apparatus  (see  fig.)  is  designed  to  avoid  tbjs  defect. 
The  liulli  lube,  o1,  u  hid,  his  into  the  neck  oi  the  distilling 
flask,  ./.  carries  on  its  upper  part,  three  (or  more)  side  tubes, 
'<.  r.  ,/.  Int..  ,ji  tits  the  hollow  stopper,  e,  having  a  aide 
opening,  /.  whereby  the  distilling  flask  can  be  placed  1, 
aommunication  with  any  one  of  the  tubes,  6,  <.  d,  a    d,   ,,,  ,1 


The  stopper.  ..  carries  a  thermometer,  and  has  projections, 
•'.  BO  that  il  can  be  easily  turned.  The  receivers  arc 
connected    by    means   ,,f   rubber   lubing    with    the    forked 


tube,  <jr.  which  communicates  with  the  pump.  When  one 
fraction  has  been  collected,  the  distilling  flask  is  connected 
with  another  condenser  tube  by  turning  e,  and  a  screw- 
dam])  is  placed  upon  the  rubber  tubing  between  the  pump 
and  the  receiver  containing  the  fraction. — A.  S. 


Qas    analysis    '«/    condensation.     E.    Erdmann    and    H. 
Stoltzenberg.     Ber.  1910.  43,  1702—1707. 

The  authors  describe  experiments  on  the  separation  of 
gases  by  condensation,  and  subsequent  measurement  of 
the  uncondensed  gas,  and,  after  volatilisation,  of  the 
condensed  constituent.  The  apparatus  used  is  described 
in  the  following  abstract.  As  cooling  agents,  liquid  air 
(about  —190°  C),  liquid  oxygen  (—182-7°  C),  melting 
ether  ( — 117-3°  C),  and  solid  carbon  dioxide  and  alcohol 
( — 78-3°  C.)  were  employed,  whilst  for  intermediate  tem- 
peratures a  pentane  bath  was  used,  prepared  by  adding 
pentane  gradually,  whilst  stirring  continuously  with  a 
wooden  rod,  to  liquid  air  contained  in  a  Weinhold  vacuum 
dish,  and  after  the  liquid  air  had  all  evaporated,  adding 
more  pentane  until  the  liquid  had  the  desired  temperature. 
Results  obtained  with  mixtures  of  ethylene  and  hydrogen, 
ethylene  and  air,  ethylene  and  oxygen,  and  nitrous  oxide 
and  oxygen  are  given  showing  the  accuracy  of  the  method. 
1  Sec  also  Inglis,  this  J.,  1904,  643.)— A.  S. 

Qas  analysis   by  condensation  ;    Apparatus  for .     H. 

Stoltzenberg.     Ber.,    1910,    43,  1708—1710.     (See  pre- 
ceding abstract.) 

The  form  and  arrangement  of  the  apparatus  are  clearly 
shown  in  the  accompanying   figure.     The   condenser,  D, 


consists  of  two  S-shaped  capillary  tubes.  K  and  L,  passing 
gradually  at  \  and  <i  into  a  thin-walled  lube  ol  2-5  rata. 
inside  diameter,  which  al  its  lower  part  is  provided  willi 
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liapcd  turns.      I  .  in  m  n  in.  hi  i.  .11  bet  ween  the  j;iis- 
\  ami   B.  imd  between   It  mill  the  condenser  D. 
n  provided  bj   means  of  tin'  three- wa)   tap,  II.     The  tap, 
,1,  .ill.,    n  ..I  iiiiiiiiiiiiin  nil. hi   between  the  burette,  < '.  and 
i  In    in  nr  the  condenser,  I),  respect  h  ely.     After  the  appara- 
in-  has  been  tested  as  to  tightness,  the  gas  to  be  analysed, 
dried   In    means   nl    phosphorus   pentoxide,   is   introdueed 
into  f,  and  it  -  volume  noted,      h   is  then  forced  through 
h.    in. I   partly    into   |i.  the  condenser,   l>.  being   immersed 
at  first  to  half  the  depth  of  the  S-shapcd  turns,  and  later 
entirely,  in  the  eooling  agent.      I'.\   alternate!)   raising  and 
lowering   P  anil  (!,  the  gas  is  driven    backwards  and  for- 
wards,  until   the  condensation  oi    the   lower-boiling   ••nii- 
-titu.nt    is   complete.       I!  is  then  raised  until  the  bore  oi 
the  tap,  J,  is  jnsi  filled  with  mercury,  ami  the  tup  is  closed. 
Hv  means  of  I'  ami  K,  the  uncondi  used  gas  is  then  forced 
li  nun    II.  and  collected  in   A;  this  usually  requires 
essive  Idlings  of  the  burette,  B.   The  condenser,  1). 
>w  removed  from  the  cooling  agent,  and  tin-  condensed 
illnwcd    to   evaporate   ami    then   collected    in   C   and 
mured.     After   its    removal,    tin-   uncondensed    gas   is 
driven  over  from  A  into  ('.  ami  also  measured. — A.  S. 

//  and  nickel  :    .Vtic  volumetric  method  Jit  determining 
— .     G.  S.  Jamieson.     J.  Amer.  Chern.  Soo.,  1910,  82, 

7.-.T     T'll. 

'I'm:  nickel,  or  cobalt,   is  titrated   with   potassium   linn 
"li-  solution   ami   accurate   results   may   In-  obtained 
under  the  following  conditions.     Tin   ferrocyanide  solution 
employed  should  contain   20  grms.  of  the  sail    per  litre, 
and  is  standardised   by  titration  against   a  solution  oon 
taining  a  known  quantity   of  nickel  or  cobalt.     A  definite 
quantity  of  the  latter  solution   (equivalent    to  about  0-1 
of  the  metal)  is  placed  in  a  beaker.  10  c.c.  of  It)  per 
ferric  chloride  solution  and   from  'J  to  :>  grms.   ol 
acid  are  added,  ami  ammonia  is  run  in  with  constant 
uie  until  the  mixture  has  a  faint  odour  of  ammonia; 
an  excess  of  ammonia  is  to  be  avoided.     The  solution  is 
then  diluted  with  hot  water  to  a  volume  of  about  100  CO., 
brought    to  a  temperature  of  ii."i       To     ('.,  ami  the  ferro- 
ude  solution  run  in  slowly  with  constant  stirring  until 
a  drop  of  the  mixture  shows  a  gTeenish  coloration  within 
.">  minutes  when  transferred  to  a  white  plate  ami  acidified 
with  nitric  acid.     The  nickel  or  cobalt  is  precipitated  as 
the  ferrocyanide  solution  is  added,  ami  drops  of  the  solution 
arc  tested  only  towards  the  end  of  the  operation.      I'm  the 
'initiation  of   nickel   in  steel,  1  fit  in.  of   the  borinf 
l\ed  by  boiling  with   15  c.c.  of  nitric  aeid  of  sp.  gr. 
142;  if  the  steel  dors  n,,t  dissolve  completely,  a  drop  or 
hloric  aeid  may  be  added.      When  solution 
'aincd.  a  further  10  c.c.  of  nitrio  aeid  are  added,  the 
solution  is  boiled,  and  0-5  grm.  of  potassium   chlorate  is 
introduced.     The   whole   is   boiled,   until  all   chlorine  has 
been  expelled,  a  second  quantity  of  chlorate  is  added,  and 
the  boiling  j~  repeated.      The  solution  is  then  cooled,  the 
precipitated  manganese  is  removed  by  filtration,  and  the 
nickel  is  titrated  m  the  filtrate  as  described  above  tor  the 
standardisation  of  the  ferrocyanide  solution.     The  method 
cannot  lie  applied  in  tin-  presence  of  sueh  metals  as  copper, 
etc..    which    react     with    potassium     ferrocyanide. 
The  author  also  finds  the  cyanide  method  to  be  trust  - 
I  u\  for  the  determination  of  nickel  in  steel.     With  this 
ftod  Johnson  i.l.  Amer.  Chem.  Soc.  l!H)7.  29.  1201 1,  uses 
mount   of  citric  aeid.  and  Campbell  and   Arthur 
1908,  sl|i    H  large  quantity  of  sodium  pyrophos- 
phate.    The    author    employs    both    of    these    reagent! 
'.  but  in  nun  h  smaller  quantity.      W.  I'.  S. 

find  rtJitilt  ;     YiJumetric  drtermi nation  of .     H. 

Grosamann.    Chem. -Zeit..  1910.  34,  673     H74. 

and  cobalt  when  present  together,  may  be  deter- 
mined   volu metrically    by    the    following    method,    if   the 

m  ol    cobalt    be  not    more  than  7      8  per  cent,  of 

the  nickel  a  condition  fulfilled  in  nickel  steel. 
rolled  nickel,  and  other  commercial  products.  The 
solution  containing  the  two  metals  is  treated  with  ammon- 
ium obloride,  then  rendered  faintly  animonlaeal.  and  the 
nickel  and   cobalt    determined    together   by   titration   with 

in   cyanide,   using    silver   iodide  as   indicate 


tins  J.,    Inus.   896  .     I  ml.  i    the   conditions    mentioned, 
ri. I. ah   reacts  with   the  oyanidc   in   the   same   mannci 
niokel,  forming  the  compound,   K  i  '■ .  <  '.N  j ,.       In  am 

portion  of  the  solution,   the   niokel   is   i pitated   with 

die\ amidianmliiie  in  prosonoe  ol  sucrose  (see  this  J.,  1908, 

',  15),   the  nickel  dl<\  am  "halm. line    i-    ua-lie.l    ami   dissolved 

in   dilute    hydrochloric,   acid,    tin    solution    treated    with 

ammonium  chloride  ami   a   Blighl   6X0688  of  ammonia,  and 

tin-  niekel  titrated  with  potassium  cyanide.  Results 
obtained  with  rolled  niokel  and  blond  niekel  an-  given. 

The  author  has  also  tested  the  method  of  Carnol   (this 
,l..   1889,  639;   1898,  :'.sl  I,  depending  upon  the  oxidation 

of    eolialt    to    sesi|iui.\ide    l.\     hydrogen    | \n  |e  i  n  al  Labile 

solution,  ami  nt  i alum  i  t  i  he  iodine  liberated  ihmii  potassium 
iodide  by  the  Besqnioiide  in  hydrochloric  aoid  solution. 
The  results  showed  that  reliable  results  are  obtained  onlj 
when  the  quantity  of  niekel  is  less  than   lo  per  cent,  of 

that    of   the  cobalt    m    D liell   ill   the   latter    metal,  or 

when  the  quantity  oi  oobalt  is  not  more  than  m  pet  cent, 

of  that  of  the  niekel  in  mixtures  rich  in  niekel.      A.  S. 

Molybdenum,  vanadium,   lelenium  and  tellurium;    / 
mination    of  by    meant    of    metallic    silver.     C.    C. 

Perkins.      Amer.  .1.  S,i..   1910,  29.  640—542. 

The  gravimetric  determination  of  iodine  previously 
described  (this  .1..  1 909.  s:S4  ;  i9lo.  r»94>  .an  he  applied 
in  the  determination  of  molybdenum,  i  anadium,  selenium, 

or  tellurium.      The  solution  to  be  examine. I  is  added 

excess  of  potassium  iodide  acidified  «ii  I.  hydrochloric  acid, 
and  the  weight  of  the  liberated  iodine  ascertained  by 
shaking  the  mixture  with  the  specially  prepared  electrolytic 
silver,  in  an  atmosphere  of  hydrogen.  The  respective 
reactions  are  : 

-Mod,  :  4KI     41KI     1'MoM.I      llxi  I     L'H.O  ■  I,. 

V„0-  |-2K1      2HC1      V.ii,  r2K<  I      II  .ii     I,. 

Se02  |  4KI     llli  1     llxi  1     -'II  ,0     Be     21,. 

TelO.  4KI  tlK'l  4KCI  L'll.li  Te  lm,. 
Iii  the  last  two  .uses,  however,  the  in.  r.ase  in  the  weigh! 
of  the  silver  represents  the  iodine  plus  the  clement  liber- 
aid.  13-49  p.i  cent,  of  the  increase  of  weight  in  the  rase 
li  -muni,  or  20H7  per  cent,  in  the  ease  of  tellurium 
represents  the  amounl  pi  the  element  present,  Verj 
accurate  results  have  been  obtained,      \.  Shli>. 

/'.iliteiim.     .  'nut,:;     A/i/Mri  nth/    unlimited    miction 

between  organii    rubstancee  mid .     A.  C.  Sarkat  and 

.1.  M.  Dut'ta.     Z.  anorg.  Chem.,   1910.  67,  22&    233. 

It  is  often  found   in  estimating  organic   substano 
potassium    permanganate    m    warm   aeid   solution,   that    if 
the  temperature  is  too  high  the  end  poinl  is  nof  definite, 
and  that  after  the  substance  is  entirely  oxidised,  separation 
of  manganese  dioxide  and  slow    but  unlimited  decol 
tion    of    the    permanganate    takes    place,    alone    with    the 
.volution  of  oxygen.     The  rate  of  oxygen  evolution  is  far 
greater  than   with   boiling  acid    permanganate   alone.  s„ 
ihat    some   catalytic  or  cyclic  action   is   probable.     It   is 
known    that  ill    boiling   solution    manganese  sulphate   will 
reduce   potassium   permanganate   with   the   formation  of 
manganese  dioxide,   so   thai    some   progress   beyond 
ordinary  end  point   is  easily  explained,  but  the  progress 

made  even   bevotnl   the   |'"int  ol   Complete  •  'XL  la  I  I'  m  of  all 

the  manganese  sulphate  is  still  unaccounted  for.     Man- 
.  se  dioxide   itself   is   found   to   he  ■  '■"'-' 

action  on  permanganulo  if  the  solution  is  alightlj  acid. 
and  this  reduction  is  favoured  by  adding  more  a.  id  ... 
by  raising  the  temperature,  thai  is  bj  the  conditions 
which  favour  the  formation  of  more  manganese  sulphate 
from  the  dioxide  and  the  *  id.  The  authors  therefore 
suggesj    that    the    .ours.-    of    reaction    between    a    Iniiling 

-oiut i i  oxalic  and  sulphuric  a.  .Is  and  potassium  pel 

inanganate  solution  is  as  follows  ( 1 )  3[5  I  .II.h,  1'k.MnO, 
3H.S<»,  LOCO,  N,sn,  .  2MnSO,  8H,0]  (2 
2[3MnS04  +  2Kiln04  2H,0  5MnO,  k_>' ',  •  -H>»'.l 
and  (3)  2MnO,  +  2H^04=  ^-MnS<  >,  -  ill  ..< '  0„  (2)  and 
being  subsequently  repeated  as  often  as  required, 
provided  the  supplies  of  sulphuric  acid  and  permai 
ate  are  kept  up.  It  is  n..t  advisable  therefore  to 
use     potassium     permanganate     in     add     solution    for 
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titration.-'  at  temperatures  above  about  SI  I  Inci- 
dentally the  validity  of  equation  (2)  is  confirmed,  the 
irregularities  which  have  l<-d  to  the  suggestion  of  other 
equations  being  explained  by  the  disturbing  effects  of 
equation  (8)  at   high  temperatures. — W.  H.  P. 

Metal-  and  mitallic-oxide-aluminas,  and  tteir  valiu  as 
catalysts.  If.  Kleinstuck.  Z.  angew.  ('hem..  1910,  23. 
1105— HOti. 

Ai.i  mina.  especially  WislicanuB'  "  fibrous  alumina  "  or 
"  sprouted  alumina  "  (this  .1..  1906,  294),  can  remove  from 
their  solutions,  by  adsorption,  many  metals  and  metallic 

oxides.  The  chloride  (nitrate,  acetate)  of  the  metal  is 
treated  with  ammonia  till  the  precipitate  formed  is  just 
redissolved,  then  shaken  with  the  fibrous  alumina,  which 
is  next  washed,  dried,  and  ignited.  In  some  eases  am- 
monium carbonate  is  used  instead  of  ammonia;  in 
some  an  addition  of  ammonium  chloride  is  necessary  ; 
in  some,  i .;/.  gold,  a  colloidal  solution  of  the  metal  ean 
I*'  advantageously  used.  '1'he  "  metal-aluminas "  or 
"  metallic-oxide-aluminas  "  thus  produced,  have  character- 
istic colours,  variable  with  the  concentration  of  the 
solution  of  the  metallic  salt  used.  The  following  list  is 
given  : — 


Metal. 


Colour  after 
adsorption. 


Colour  alter 
ignition. 


Copper 

Blue 

Greenish  blue 

Iron 

^  elli  iw 

White 

Manganese 

Bright  yellow 

Chocolate  brown 

Gold 

Black 

Bright    red 

Palladium 

(iray 

Reddish  brown 

Platinum 

— 

Gray-brown 

Chromium 

Greenish  blue 

Ochre  yellow 

Cobalt 

Hull  rose 

Grayish  blue 

Nickel 

Dull  blue 

Dull  blue 

Silver 

White 

White 

When  mixed  solutions  are  used,  the  tint  due  to  one 
metal  is  often  influenced  considerably  by  the  presence  of 
the  other;  thus  a  very  small  proportion  of  manganese 
will  entirely  mask  the  blue  colour  of  copper.  Iron- 
alumina  forms  a  sensitive  reagent  for  tannin,  being 
coloured  blue  by  even  small  amounts  of  tannin-containing 
solutions.  Silver-alumina  is  darkened  by  light,  but  regains 
its  white  colour  on  being  ignited  again,  to  be  again  darkened 
if  exposed  to  light.  If  it  be  kept  in  an  atmosphere  of 
carbon  dioxide,  however,  light  has  no  visible  effect  on  it. 
These  aluminas  are  capable  of  effecting  many  reactions  by 
their  catalytic  action.  Thus  copper-alumina,  warmed, 
oxidises  methyl  alcohol  vapour  in  air  to  formaldehyde, 
and  converts  hematoxylin  in  a  logwood  solution  through 
which  air  is  passed,  into  ha-matein  ;  whilst  if  hydrogen 
gas  be  passed  through  a  solution  of  alkali  bicarbonate 
containing  palladium-alumina,  the  bicarbonate  is  partially 
reduced  to  formate  Manganese-alumina  rapidly  resolves 
hydrogen  peroxide,  in  10  per  cent,  solution,  into  water 
and  oxygen. — J.  T.  1  >. 

Trichloroelhylene  ;     Uses   of in   analytical   chemistry. 

L.    Gowing-Scopes.     Analyst,    1910,    35,    2,'tS— 244. 

Trichi.oroethylene  is  a  colourless  liquid  having  a  sp.  gr. 
of  1  470  at  15°  C.  and  a  refractive  index  of  1-4777  at  19-8°  C; 
it  boils  at  87-5°  C,  and  its  specific  heat  is  0-25(1.  It  dis- 
solves practically  all  organic  compounds  thut  do  not  con- 
tain two  or  more  earboxyl  or  hydroxy!  groups;  a  few 
inorganic  substances,  notably  nitrous  acid,  are  soluble 
in  trichloroethylene,  and  the  latter  should  prove  useful 
for  diazotisation  when  the  presence  of  water  is  objection- 
able. Trichloroethylene  may  be  used  in  the  determination 
of  fat  in  substances  such  as  milk,  etc.,  and,  as  it  is  non- 
inflammable,  the  extraction  flask  may  be  heated  directly 
with  a  flame.  It  is  essential  that,  in  the  case  of  milk  and 
milk  powder,  all  moisture  be  excluded  during  the  deter- 
mination. As  a  general  solvent  trichloroethylene  appears 
to  offer  few  advantages  over  those  commonly  in  use; 
as  it  is  an  unsaturated  compound  it  cannot  be  employed 
with  oxidising  agents.  Whilst  its  solvent  properties 
resemble  those  of  chloroform  and  carbon  tetrachloride,  it 


withstands  the  action  of  alkalis  much  better.  When 
inhaled,  its  vapour  is  liable  to  produce  unpleasant 
symptoms.—  W'.  P,  S. 

Paraffin  wax  /nan  petroleum,  lignite,  ami  stole.     Maroussoo 
and  Meyerheim.     Set    II*. 

Colorimetric  determination  of  small  amounts  of  hydrocyanic 
acid.     Bcrl  and  Delpy.    See  VII. 

Analysis  <»/  tartar  products.     Carles.     Nee  VII. 

Determining  carbon   in    iron   alloys.     Wiist.     Set    X. 

Detection  am!  determination  a/  vanadium  in  steel.     Slawik. 
See  X. 

Crucible  assay  oj  pyritic  concentrates  for  silver  ami  ijvld. 
I  orro.wmin.     Si,    \ 

Assaying  sulphidt   ores.     Haw  ley.     See  X. 

Ihlinn'riin'i    sulphur    in     brass    ami    bronze.     Thumaucr. 
See  X. 

Analysis  of  tin   alloys.     Kietrciber.      See   X. 

Hydroh/tic  dissociation   of  alkali  soaps   in   alcoltol-aqueouB 
solutions.     Holdc.     See  XII. 

Determininq    acidity    of    tanning    liquors.     Yoeum     and 
others.     See  XV. 

Soil  humus  as  determined  laj  different  methods.     Lcavitt 
.Sep  XVI'. 

X  itroi/enous    matters    in    bone    superphosphate.     Chardet. 
See  XVI. 

Bang's  method  for  determining  sugar,  ami  the  keeping 
properties  "I  thi  titrating  liquids  used  therefor.  Andersen. 
See  XVII. 

Formation  of  Icevulinic  acid  from  hexoscs.     Van.  Ekenstcin 
and   Blanksma.     .Sep  XVII. 

Determining  diastolic  power  of  malt  ami  mult  extract.     Ling. 
See  XVIII. 

Determining  salicylic  acid  [in   wines,   etc.]  by  distillation. 
Cassal.     See  XVIII. 

Influence  of  chlorine  on  determination   o/  nitric   nitrogen. 
Stewart  and  Ureaves.     .Sep  XIXb. 

Determining  ammoniatcd  mercury  in  ointment.     Rippetoe. 
.Sep  XX. 

Patents. 

Apparatus  and  thermometer  far  high  U m/n  ratuns.     Siebert 
and     Kiihn.    Fr.    Pat,    41(1.023.    Dec.    3.    1909. 

The   claim    is   for   a   thermometer   constructed   of   fused 
quartz    or    quartz    glass.     The    capillary    tube    is    made 

I  entirely  of  transparent  quartz,  but  the  envelope  is  "i 
opaque  quartz,  except  that  portion  through  which  the  scale 
is  to  be  read,  which  is  made  of  transparent  quartz.  —  W. H.( 

I 

lias  analysing  apparatus.     The    Underfeed   Stoker  Co.  of 

America.  Fr.  Pat.  410,068,  Dec.  0.  1009. 
The  apparatus  which  is  suitable  for  automatically  register' 
ing  the  percentage  of  carbon  dioxide  in  flue  gases,  mini 
gases,  etc.,  comprises  a  gas-measuring  chamber  for  en- 
trapping a  fixed  volume  of  the  gas  to  be  tested,  an  absorbing 
chamber  from  which  liquid  is  displaced  by  the  gas  oo( 
absorbed,    a   float   raised    to   a   Variable   height  according 
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H45 


i..  ih,  .1 nut  ,,t  gas  imi  :i  1 .-. .1 1»»-« I .  mul  Dicans  for  recording 

ill.    |«  i • .  mtage  on  a  chart.      11 pi-rations  arc  controlled 

elcctroiiiagnctically.  The  gas- measuring  chamber  is  con- 
nected  with  an  upon    vessel  i ; i m i i « ■_■  a   limit,  anil   thin 

tl.wi   a.  mates   a    |nilli\    carrying   mi   arm    which    makes 

lacl  \>nli  on.   oi  ..ill.  i  oi  two  U't-ininalx,  according  as 

ill.   sauring  chambrr  is  full  of  liquid  or  of  gas.     By  this 

inr.in-  electromagnets  arc  excited  so  as  to  move  an  arm 
■km    and    work    an  escapement   permitting  tho  rotation 
of  a   i  o»  k    which   controls   communication    between    the 
ius  vessels.      A.  T.  L. 

ms  mixture;  Process  and  apparatus  forth*  examina- 
tion "i  mi  -  '"/  means  "I  a  reagi  nt  which  in  decolorised 
„r  changes  colour.  M.  Amdt.  Cer.  Pat.  221,283. 
Auv.  0,  1908. 

Tut:  uir  or  gas  to  Ik'  tested  i<  fon  cd  or  sucked  by  means  of 
.i  linl. inr  through  the  coloured  reagent,  the  quantity 
Inquired  to  discharge  or  change  tin-  ...lour  varying  with 
tin-  composition  of  the  sample  and  the  rate  of  rotation 
..f  tin-  turbine.     A  .lis.    i-  i  auscd  to  rotate  in  unison  with 

ill.  tin1! ■.  and  on  this  disc  are  scales,  by  means  ..I  whi  li 

Ike  quality  of  the  sample  can  be  observed  directly,      A.  S. 


XXIV.     MISCELLANEOUS  ABSTRACTS. 


formal  by  shaking.     R. 
J.    prakt.    Chem.,    1910, 


ttndsions ;  Separation  of  — 
Fanto  and  M.  .1.  Stritar. 
81.  664     .M'.s. 

The  authors  tind  that  emulsions  such  as  those  formed 
l>\  water  and  lipoid,  or  water  mid  benzene,  can  In-  separated 
into  tin-  component  Liquids  by  tin-  action  of  an  electric 
current.  For  this  purpose  either  the  high  tension  dis- 
charge of  an  induction  roil  (spark  length  5  f>0  mm.) 
may  Ik-  used,  or  continuous  current  (22o  volte).  In  the 
latter  case  a  lamp  resistance  is  also  placed*  in  circuit. 
Tin- .  onnection  may  he  made,  when  a  coil  is  employed,  by 
■  ..iiiiii  ting  oiu'  pole  with  the  tap  of  the  funnel,  tin-  ground 

having  been  lubricated  with  water:  the  other 
terminal  takes  the  form  of  a  wire  dipping  int..  the  liquid. 
With  thr  din-,  t  ,  mi,  nt.  tw..  .-I,-,  t  miles  are  moved  about 
in  the  emulsion.  Tin-  separation  is  rapid,  in  many  cases 
linos!  instantaneous.     The  same  result   may  be  effected 

Lng  the  emulsion  between  the  poles  of  a  powerful 
induction  coil.— R.  V.  S. 

Cork.     M      \.     Schmidt.      Monatsh.     (hem.     1910,     31. 

347—356. 
The  author  linds  that  cork  is  an  insoluble  mixture  of 
anhydrides  and  polymerisation  products  of  solid  and 
liquid  fatty  acids  with  the  residues  of  glyceryl  esters 
•t  the  same  acids.  Young  cork  most  probably  contains 
les  only,  which  gradually  pass  into  the  above 
ipounds  through  fission  and  loss  ,.f  glycerol.  -J.  ('.('. 


Trade  Report. 

'''imi/'inn  Customs  decisions.     Hoard  of  Trade  J.,  dune  23, 

1910. 
rra  following  have  been  transferred  to  the  list  of  articles 
•  hieh  may  Ik-  imported  duty  free  into  t  anada  : — (a)  Cotton 
thread,  nitrate  of  thorium,  and  nitrate  of  cerium  for  use 
"i  the  manufacture  of  incandescent  gas  mantles,  when 
imported  by  manufacturers  of  such  mantles,  or  of  stockings 
for  such  mantles;  (6) crude  glycerine,  when  imported  by 
manufacturers  for  use  only  in"  their  own  factories  in  the 
manufacture  of  refined  glycerine  :  (c)  soya  beans  and  Boya 
Wan  cake  for  use  in  tie-  manufacture  of  cattle  final  and 
"f  fertilizers,  when  imported   by   manufacturers  of  such 


-  .ml.-  food  and  fertilize,  i    .  (<J)    round  ooki     whei ported 

by  manufacturers  of  electrif  battorii  '■"  "  -  onlj  in  tin -li 
own  factories  in  the  manufacture  ,,i  such  batteries. 

The  duties  on  preparations  mad,-  from  pyroxylin  and 

w I  naphtha  (when  imported  bj  manufacturers  for  use 

only  in  their  own  factories  in  the  manufacture  ,.i  leather 
belting),  have  been  reduced  to  6  pei  cent.,  71.  per  oent., 
and  |o  per  cent,  ad  tuL,  respectively,  under  the  British 
Preferential,    Intermediate,    and    General    Tariffs. 

The  above  alterations  took  olio,  i  from  June  loth  last. 


Dangerous  trades.     Home  Office  Report. 

Tiik  Home  Office  has  communicated  to  the  Parliamentary 
Committee  ,>l  the  Trad,-  Union  Congress  the  result  of 
inquiries  which  have  Keen  made  with  reference  to  certain 
trades  which  the  Committee  sought  to  have  put  on  the 
list  of  dangerous  trades.  Complain!  had  been  made 
as  t,.  the  effect  of  using  copper  and  brass.  The  Home 
Office  Medical  Inspector  (Dr.  Legge)  has  been  unable 
to  find  lhat  there  is  any  ground  for  the  assumption  that 
either  oopper  or  brass  are  poisonous  substances  within  the 
meaning  of  section  7")  of  the  Factory  and  Workshops 
Act  ,,f  1901.  When  lead  is  used  in  copper  works  it  is 
already  necessary   to  provide   proper   washing  appliances, 

and  pending  further  information  the  II, ■  I  Iffice  inspectors 

will  he  instructed  to  press  upon  manufacturers  the  need  of 

providing  proper  washing  accommodation.  As  to  the 
effect  "f  chlot'inous  fumes  in  dye  works,  the  Hdme  Office 
has  been  unable  to  discover  evidence  thai  such  fumes  are 


dangerous. 


Books   Received. 

Dik  Brown'sche  Bewick  m  i  wd  dm  wuiki:  Existenz 

i.kk    Moi.KKi  l.K.  Von    Prof.    Dr.    J.    l'KKUiN.    Paris. 

(DeutBoh   von    Dr.   J.    Donatj,   Graz).     Sonderausgabe 

aus     Kolloid.-h,  mischc     Beihefte.     Monographien     rar 

reineii     und     angewandten     Kolloidchemie.      Heraus- 

gegeben    von    Dr.    Wolfgang     Ostwald.     Hand    I. 

I'lieodorSteinkopf's  Verlag,  Dresden,  1910     Prii  e  M  2.50. 

8vo  pamphlet,  containing  S4  pages  of  subject  matter,  with 

seven    illustrations.     The    text    is    subdivided     into    four 

sections  and   these  again   into  further  subsections,    under 

which  the  whole  subject  is  discussed.  , 

Tub  Jchtbnal  of  the  Institute  of  Metals.    Vol.  III. 

mio. 

A  volume  360  pages,  in  addition  to  which  there 
arc  14  full  page  plates.  The  major  (K.rtion  of  the 
Journal  consists  of  a  series  of  papers  which  were  read  at  the 
Annual  General  Meeting  of  the  Institute  held  ill  London  m 

January,   and   covers   230    pages.      The   .1 nal    is    issued 

twice  yearly,  in  June  and  December  respectively,  and  is 
published  by  the  Institute.  It  can  be  pur.  based  for  one 
guinea  at  the  Offices  of  the  Institute.  Caxton  House, 
Westminster,  London,  S.W. 

Anmai.  Report  of  the  Chief  Inspector  of  Fa<  roRns 
and  Workshops  fob  the  xeah  L909.     Reports  and 

Statistics.     [Cd.   5191.]      Price  2s.   6d. 
litis  publication  contains  the  general  re]*,it  of  the  Chief 
Inspector  upon  the  work  of  the  Factory    Department  in 
1909,  as  well  as  statistical  tables.     Bcporl  faded 

by  the  Divisional  Superintending  Inspectors,  the  pnn 
Lady    Inspector,    the    [nspectoi    ol    Textile    Particulars, 
the  Inspector  for   Dangerous    Trades,  and  the   Electrical 
and    Medical    Inspectors. 

At  the  end  of  the  year  there  wen-  upon  the  registers 
112.47(1  factories  and  151,270  workshops,  not  including 
men's  workshops,  warehouses,  docks,  wharves,  quays, 
'•  buildings."  railway  lines  and  siding-,  home  work  premises, 

and  fact,  r.,  and   workshoj lei    the  charge  of   11.  Yi. 

Inspectors  of   Mines! 


NBW  BOOKS.     DISSERTATIONS. 


(July  15,  1910. 


AXAI.TSKS  OF  ROCKS  AS  5  FROM  THE  IiABOEATOBS 

of  tiik  t>  S  Si  r>  «r,  LS8  !     1908     Tabu- 

;   by   F.   W.   Clarke.     l".s.   Geo],   Survey,   Bulletin 

4li'T.     Govt  Printing  Office,  Washington. 
Bvo  velum.-  oi  S18  attaining  in  all  2420  analyses, 

sa  fallows:  Igneous  and  crystalline  rooks,  1203;  Bond- 
stones,  eherte,  and  mums,  si  ;  carbonate  rocks,  -73: 
aad  shales,  03;  clays,  -  oils,  etc,  130:  meteorites 
and  separations  from  them,  *'•- :  minerals,  60S.  The 
analyse*)  have  been  made  al  various  times  during  the  last 
2*  years  in  the  laboratory  of  the  Geological  Survey,  and 
are  here  collected  and  classified  as  far  ;is  possible. 


*New  Books. 

Aartssbuch  der  Farbereden,  Reinigereien  (Chemiach- 
Waschereien)    a.    Dampfwaschanstalten    im    Deutschen 

Reichc  I'.ttm  -1910.  Hrsg.  v.  tier  Faohzeitschrift  -Der 
Farber  u.  Wan  her"  Gera-Reusa.  (XIV.  II.  94  S.)  31  x  13 
am.      Papiermuhle,   (Gebr.  Vogt).     Cloth  M.  10. 

Allen's  Commercial  Organic  Analysis.  Vol.  II.  4th  Ed., 
Entirely  re-written.  Roy.  8vo,  pp.  530.  Churchill. 
London.   1910.     Net.     21s. 

Armet,  E.  :  The  storv  of  coal  and  iron  in  Alabama. 
Birmingham.  Ala.  [E.  Arrues.  H10  St.  Charles  St.,]  1910. 
34+581  p.  pis.  i).  .1..  S5. 

Barthil.  C.  :  Methods  used  in  the  examination  of  milk 
and  dairy  product*.  8vo,  pp.  272.  Macrnillan.  London, 
1910.      Net   7s.  6d. 

Baskeri  ilh .  ('.  :  Genera]  inorganic  chemistry.  Cr.  Svo. 
D.  C.  Heath.     London.     1910.     3s.  6d. 

C  ashman,  A.  S.,  and  Gardner,  H.  A.  :  The  corrosion  and 
preservation  of  iron  and  steel.  N.  Y..  McGraw-Hill, 
1910.     20+373  p.  il.  0.  cl..  $4  net. 

Elektrorh>mi*  :     Monographien    iiber    angewandte  • 

V.  Kngelhardt.  gr.  ,SJ.  Halle.  W.  Knapp. 

34.  Bd.  Bronn,  J.:  Der  elektrische  Ofenim  Dienste  der 
keramischen  Gewerbe  u.  derGlas-u.  Quarzglaserzeug- 
ung  unter  Bcriicksicht.  der  neueren  wichtigeren 
Forschungen  auf  diesen  Gebieten.  (XIII.  360  S.  m. 
198  .Abbildgn.  u.  2  Taf.)   1910.     M.  22. 

3.7.  Bd.  Beits,  A.  G.  :  Bleiraffination  durchElektrolyse. 
Aus  dem  Engl,  v.  Vikt.  Engelhardt.  (XII.  286  S.  m. 
Abbildgn..  13.7  Tab.  n.  Taf.)  1910.     M.  18. 

Brian,  Dr.  F.  :  Kartelle  a.  Konventionen  in  der  chem- 
ischen  Industrie.  [Aus. "  Appretur-Ztg."]  iIY.  .74  S.l  kl. 
8".  (iera  1910.     (Papiermiihle.   Gebr.   Vogt.).      M.   1. 

Fenton.  H.  •!.  H.  :  Outlines  of  chemistry  with  practical 
work.  First  Part.  2nd  ed.  Svo,  pp.  434.  Longmans. 
London.     1910.     Nel   9s. 

tlnnrnieri.  P.:  Guida  att'analisi  ohimica  rpialitativa, 
ad  uso  degli  islituti  tecnioi.  Parma.  8°,  p.  160.  1910. 
IJre  3. 

Bale,  W.  J.:  The  Calculations  of  General  chemistry. 
2nd  ed.     Cr.  Svo.     Bell.     London.     19lu.     4-.  6d. 

Hunlich:  Anleitung  zur  Onterscheidnng  v.  Textil- 
materialien.  (4.7  S.)  x.  Gera  1910  (Papiermuhle,  Gebr. 
Vogt)     80  1'f. 

Humphrey,  R.  :  The  Fire-Resistive  Properties  of  various 
Building  Materials  (Bulletin  I'.S.  Geological  Survey). 
39  Plates.  Svo.,  pp.  99.  W.  Wesley.  London.  1910. 
.Net   3s. 

Kur:.  I>r.  K.  :  Der  Radiumvorrat  tier  Natur.  Vortrag. 
(31  S.i  s  .  .\li.n.  hen.  Verlag  der  artel.  Rundschau  1 1910). 
M.  I. 

Leimbaeh,  Dr.  R.  :  Die  iitherischen  (lie.  Knrze  Dar- 
stellung  i In  i-i  Gewimrang  a.  direr  I  nterenchung.  Zusam- 
men-stellung  ihrer  wichtigsten  Merkmale.  (IX,  331  S.  m. 
2S  Abbildgn.)     1910.     M  16. 


Lttris,  M.  H. :  Popular  handbook  for  cement  and  concrete 
users  ;  a  concise  treatise  of  tho  principles  and  method? 
employed  in  the  manufacture  and  use  of  concrete  and  its 
products.     N.  V.,  Henley.     1910,   500  p.  il.  12°,  $2.50. 

Pie-st,  Dr.  C.  :  Die  Zellulose.  Hire  Verarbeitg.  u.  ilio 
them.  Eigenschaften.  (VIII.  157  S.  m.  Hi  Abbildgn 
Lex.  8°.   Stuttgart.    F.  Enke  1910.     M.  6  ;    cloth,  M.  7.40 

Seven.  G.  :  lx'  prove  dei  materiali  da  costruziona  i 
le  oostruzioni  in  cemento  armato,  specialmente  in relation) 
alio  nornic  ministeriali  italiane.  Milano.  *  .  tig.,  p.  xii 
541.      1910.     Lire  11. 

Sedlack.   A.:    Cheiuisch-teehnische  Rezeptc  u.  Notiiei 
f.  die  Zahnpraxis.  Eine  Sammlg.  v.  iib.  1300    prakt.   Sot 
schriften,  Methoden  u.  Winken.     3..  vollstiiiulig  um 
u.   bedeutend    verb.    Autl.     (VI.   449   S.)    8°.      Wien,    A 
Hartleben.     1910.     M.  6  ;    cloth,  M,  6.80. 

Skark,    E.   YV.    L.  :    Kurzes   Lehrbuch   der  Chemia  ' 
Papiertechniker.     (VII.   128  S.  m.   10  Abbildgn.) 
Halle.  W.  Knapp.     1910.     M.  6. 

Smith,    J.    R.  :     Modern   assaying;     a   concise    h 
describing  latest  methods  and  appliances  ;    ed.  by  F.  \\ 
Braun  ;    with  80  illustrations.     Phil.,  Lippincott,  [1910 
145  p.  cl.,  81.50  net. 

Wallis-Taylor,  A.  J. :  Pocketbook  of  refrigeration  and  ic 
making.  5th  ed.  N.  Y.,  Henley,  1910.  1907.  el 
S1.50. 


-Dissertations. 

[Prices  vary,  ranging  from  two  to  three  shillings.] 

Andre,  R.  :  Ueber  die  Konstitution  der  Amidopheno 
sulfonsauren  III.  u.  IV.     Bonn.     1909.     34  S.  8°. 

Ardan.    A.  :     L:eber     Naphtene    und     Naphter 
Karlsruhe.     1910.     67  S.     8°. 

Bagh,  A.  :  Ueber  einige  Derivate  der  Salioylsiur 
Miinchen.      1909.     88  S.     8°. 

Becker.  W.  :  Zur  Frage  der  Erdalkaliperoxydhildiui 
Karlsruhe.     1909.     50  S.  8°. 

Bitch,  J.  :  Ueber  die.  Oxydation  von  Stickoxydluf 
gemischen  und  ihre  Loslichkeit  in  Alkalilauge.  Drcsde 
1910.     64  S.     8°. 

Bornemann,    F.  :      L'eber    das    Osmium.     Analytiscl 
Bestimmung.     Chloride  u.   Oxyde.     Danzig.   191(1.  n;i 
8°. 

Bosz,  J.  E.  :  LTeber  die  Pyrine  des  l-Benzyl-3-Methj 
5-Pyrazolons.     Rostock.      1909.     59  S.     8°. 

Brune,  R.  :  Ueber  Schwefelderivate  aus  o-Krc-. 
Marburg.   1909.     57   S.     8°. 

Dyckerhoff,  K.  :    Beitriige  zur  Autoxyilatioi 
Stoffe.     Karlsruhe.      1910.     82  S.  m.  1  Fig.     8°. 

Fonda,  <!.  R.  :  Ueber  die  Einwirkung  von  Kohlcnov 
auf  Laogen.     Karlsruhe.     1910.    85  S.    8°. 

Qeys,  K.  :  Beitriige  zur  chemisehen  Kennliiiss  il 
Gerstenspelzen.  Miinchen  (Techn.  Hochschule).  191 
40  S.     8°. 

llalmai,    B. :      Beitriige    zur    Kenntniss  der    optisct 
Aktivit.il    und  der  Entstehung  der  Naphtene  de 
Karlsruhe.     1909.     73  S.  m.  i  Fig.  8°. 

Heidusrhka,  A.:    Beitriige  zur  Chemic  und   Anali" 
Fett*     Miinchen.     1909.     45  S.     8  . 

Ilnlui,  Fr.  :  ITntersuchungeu  iiber  YVasserstoffperaull 
Miinchen  (Techn.  Hochschule).    1909.     18  S.  in.  3  Big. 

Knapp,  O.  :  Cntersuehungen  iiber  Thermoelemeii 
Halle.      1909.      34   S.    m.    29    Fig.   4°. 

KoMmeyer,     K.    J.:      Ueber    die    Calciumferrite,    il 
Konstitution    und    iln     Auftretcn    in    hiittenman 
Prozessen.      Berlin-Charlottenburg.     1909.     41     S.    m. 
Fig.gr.  B 


fd    U1X..  So.  13.] 


PATENT  LIST. 
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,./...    I.  I    obcl    die    \|, -lll.iilr  del    I'MelkolldcllsIl- 

ti.ni  ii ml   pine    Erweiterang   dorsolben.    Tiibingen.    1909. 

H 
KMi.    II.:     Zur    KcnntnisH  dor  Chinoiiiniine    u.    dor 
Ounone.     Zurich    (Tcohn.     Hoohsoh.).     1909.     79  S.    H  . 
Mi/.   A.  :    Aiitogeno   Douchlgas-Nohwoissmetuodeii. 
1009.     38  S.  ii.  7  Taf.    s  . 

Cober  die  Bilduiig  von  [.egierungon  duroh 

Ih-u.'k  ii ud   iiber  .In-    Kcaktionsfalugkeit   der   Metalle  im 

(eaten  Zustando.     Giittiugon.    1909.    47  S.  in.  43  Fig.    8  . 

K.  :     I'chor    Znkon-    mid    \\  olf  litlulii^i"  in  li^'ili. 

Miiiirli.  n  (Tochn.  Hoclisohule).      11(10.     55  S.  S  . 

ann,     P.:      I'obor    Methvliithor    des    Adrenalins. 
Baffin.     1910.      in  S.     8  . 

Notthtr,  A.:    I.  Hoitriigc  zur  Kenntniss  von  Oxydatioii 

produkten  dor  Phenole.     11.   I'obor   Derivatc  der  Acetyl- 

ETlangcn.      1909.     ;.s   S.     s  . 

K.  :     Ueber    Constitution    und    Far  be    der. 
Zurich  (Polyteohn,  Sohule).    1909,.    110  S. 


Keeard,  .1 
Chinonimino, 
) 

-.  Kr. 


Chemisohe  und  physiologisohe  Verauohe  mit 

%  iiniiniil  unci  mil  oinigen  daraua  nergestellten 
erbindungon.     Konigeberg  i.   l'r.   1910.     3d  8.     8°. 

.  K.  :  I'obor  die  Iteduktion  von  Pinen  zu  I'iiuin. 
Sgenschaftcn  und  ohemisches  Verhalten  dea  letzteren. 
Imiohon  iTeohn.   Hoohschule).      1910.     44  S.     8°.  • 

8dtrtimr,     <>.:      I  nt' TMiohungen     iiber    die     Systeme 
Alkali-S,  lnv.  f.  1-aiire  "       und       "  Alkali -Phosphorsaure." 
It.     1909.     66  S.  m.  7  Taf.     8°. 

-.   K.  :    Zur  Kenntniss  dor  Wirkung  d.  Schwefels 
■I    Kohlenwasserstoffe    und    des    Nrhwefelgehaltes    der 
Karlsruhe.     1910.     64  S.  m.  2  Abb.     8°. 

rl,  L.  :  I'obor  die  Lichtbrechung  dor  Gase  und  ihre 
trsnrendung  zn  analytischen  Zvrecken.     Karlsruhe.     1910. 
15  Fig.     i  Ii  .-8  . 

Patter,  H. :   Ueber  Schwefelfarbstoffe  aus  1.2.4-Dinitro- 
ibanol.     Dresden.      1 U 10.     70  S.     8°. 

WtOler,    P.  :    Die    Bleiailikate.     Hcrliu-Charlottenburg. 
I  S.  in.  2  Taf.  Ur.-8°. 


•  Compiled  by  H.  Grevel  and  Co.,  33,  King  Street,  Covent 
•  irdru,  London.  W.C.,  from  wlioni  all  tlie  works  and  dissertations 
>  the  preceding  lists  can  be  obtained. 


Patent  List. 


Where  a  Complete  Specification  accompanies  an  Application,  an 
<tensk  is  affixed.  The  dates  given  are  li)  in  the  case  of  Applica- 
"Us  for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
•  mplete  Specifications  Accepted,  those  of  the  Official  Journals 
i  which  acceptances  of  the  Complete  Specifications  are  advertised. 

I  ompleu-  specifications  thus  advertised  as  accepted  are  open  to 
upeeuon  at  the  Patent  Office  immediately,  and  to  opposition 
ithtn  two  months  of  the  said  dates. 


I.    GENERAL  PLANT :    MACHINERY. 

Applications. 

11.27!'.   Daubine.     Process    and    apparatus    for    drying 
^ppl.,  July  lo.  1909.]*     June  13. 
-     Klinore.     See  uiultr  X. 

Deacon  and  others.  Fdtcriugapparatus.  June  15. 
■l ,500.  Ohrn.     Channel    kilns.     ll'.S.   Appl..  June   15. 
■     June  15. 

Sutcliffe.     Tunnel  kilns.*     June  15. 
14,591.    K  dm    and    Minister.      Vaporising    the    volatile 
utituenta  ol  liquids.*     June  16. 


14,631,  Puny.  Method  "f  drying  irtumtFfl  steam. 
June  17. 

14,767.  Grace.     Method    of    discharging    fflter-p 
June   18. 

16,263,  McClelland.  Method  and  apparatus  foi  Bvapor- 
ting,  volatilising,  <>,  distilling  liquids  ana  Sottas.*  June  W 

CuMPl.KTE   Sin  ii  i<   LTION8  Ai  c  KI'TKli. 

10.661  (1909).  Do  Murrieta  and  Tully.  Separating 
liquids   bom   gases   or    vapours    by    oentrifugal   action. 

June    22. 

11,428(1909).  Eijdman.  Evaporating  apparatus. 
June  22. 

l:;..v,l  (1909).  Qayley.     .Method     and     apparatus    for 

drying  air.     Juno   22. 

l7.:tso  (1909).  Matter  and    Bombard.    Purification  of 

ijascs.     Juue  211. 

23,864(1909,),  Diekor  (Masohinenbau  A.-G.  Golaern- 
Grimma).  Liquid  vaporising  or  concentrating  apparatus. 
Juno  29. 

24,261   (1909).  Hurstall.     See  under  Tl. 

474  (11)10).   Paterson.     Filters.     June  29. 

1073  (1910).  Granges.  Covers  for  autoclaves  or  other 
vessels.     Juno  29. 


II.— FUEL;    GAS;     MINKltAL  OILS   AND    WAXES. 

DESTRUCTIVE  DISTILLATION  ;      B  EAT1  N«  I ; 

LIGHTING. 

Applications. 

Soc.  Franc,  de  Material  Agricole  et  lndustriel 
Gas  generators.     (Kr.  Appl.,  June  14.  1909.J 

Marks  (Porges  and  others).     See  under  111. 
Koppers.     (las    generator    combined    with    Kil" 
[(lor    Appl.,   July    15,    1909.]*     July    14. 
Franke.     Plant   for   the    manufacture   of    peat 

June    17. 
Hutohins.     Gas-producer  generators.     June  20. 
Dor-Delattre.     See  under  X. 

Complete  Spei  ifications  Accepted. 

12,001  (1909).  Knottenbelt.     Petroleum  oils.     June  29. 

13.865  (1909).  Maohtolf.  Production  of  carbon  blaek. 
Juno  22. 

14.508  (1909).  Ewing.     Gas  retorts.    June  29. 

17,074  (1909).  Lyinn.  Production  of  gas  and  ammonia 
from  peat  in  a  gas  producer.     Juno  29. 

I7.3SO  (1909).   Midler  and   lSonihard.     See  und* r  1. 

-I  'hi  (1909).  Borstal).  Apparatus  for  separating  sus- 
pended matter  from  gases,  especially  tar  from  eninbiistibu.- 
gases.     June  22. 

29,669  (1909).  Stephen.     Manufacture  of  artificial  fuel. 

.Ill  lie  22. 

2298  (1910).  Nnuss.  Manufacture  of  gas  suitable 
for  tilling  balloons  of  an  ship-.     June  29. 

9892  (1910).  Knottenbelt.  Petroleum  and  other  hydro- 
carbon oils.     June  29. 

III.    TAB    \M'  TAR  PRODUCTS. 
Appuoatioks. 

14,390.  Marks  (Porges,  Singer,  and  ste,„-ehue,deri. 
Apparatus  fo.  distilling  undei  high  vacuum  oils  fro,., 
the  petroleum,  tar,  and  like  industries.    June  14. 

16,126.  Weld,  LevinsUin,  and  Levinstein,  Ltd.  Manu- 
facture of  halogenated  rjaphtholsulphome  aad.     June  Bf. 


14.304. 
u  Vierzon. 
June  14. 

14,390. 

14.405. 
furnaces. 

14,640. 

briquettes 

14,768. 
14.S97. 


«   I" 
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IV.     COLOURING  MATTERS  AND  DYES. 
Applicatiohs. 

14.44*  and  14.449.  Levinstein,  Baddiley,  and  Levin- 
stein. Ltd.     Am  dyeatuffe  and  their  production.     June  15. 

14.7:t.">.  Newton  (Bayer  und  Co.).  Manufacture  of 
azo  dyes.     June  is. 

15,068  and  15,070.  Levinstein,  Baddiley,  and  Levin- 
stcin.  Ltd.     Manufacture  of  azo  dyestuffs.     June  23. 

15,069.  Levinstein  and  Levinstein.  Ltd.  Manufacture 
of  azo  dyestuffs  derived  from  halogenated  naphthal- 
Bnlpnonic  acid.     June  23. 

16,268.  Johnson  (Badisehe  Anilin  und  Soda  Fabrik). 
Manufacture  of  colouring  matters  of  the  anthraeene 
Bsriea,     June  2."». 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

13.727  (1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  azo  dyestuffs.     June  22. 

13.9(17  (1909).  Johnson  (Badisehe  Anilin  und  Soda 
Fabrik).  Manufaeture  and  use  of  anthracene  colouring 
matters.     June  22. 

14.312  (1009).  Newton  (Bayer  und  Co.).  Manufacture 
of  dyestuffs.     June  22. 

15.846  (19119).  Newton  (Bayer  und  Co.).  Manufacture 
of  dyestuffs  of  the  anthracene  series.     June  29. 

15.847  and  23,204  (1909).  Newton  (Bayer  und  Co.). 
Manufacture  of  azo  dyestuffs.     June  29. 

23373  (1909).  Johnson  (Badisehe  Anilin  und  Soda 
Fabrik).  Reduction  of  indigo  and  similar  colouring 
matters.     June  29. 

8239  (1910).  Johnson  (Kalle  und  Co.).  Manufaeture  of 
dibromo-isatin.     June  29. 

8722  (1909).  Bloxam  (Chem.  Fabr.  Griesheim-Elektron). 
Manufaeture  of  mordant  azo  dyestuffs.     June  29. 

9173.  (19U9).  Bloxani  (Chem.  Fabr.  Griesheim- 
Elektron).     Manufacture   of   disazo   dyestuffs.     June    29. 

V.— FIBRES;    TEXTILES;    CELLULOSE;    PAPER. 

Applications. 

14.271.  Newton  (Bayer  und  Co.).  Manufacture  of 
acetyl  derivatives  of  cellulose.     June  13. 

14,364.  Bayer  und  Co.  Production  of  pressed  or  shaped 
cellulose  compounds  from  cellulose  esters.  [Ger.  Appl., 
July  26.  1909.]*     June  14. 

1 4.  "..">!(.  Hiibner.  Method  and  apparatus  for  the 
production  of  threads  from  cellulose.     June  16. 

14,736.  New-ton  (Bayer  und  Co.).  Sizing  threads  coated 
with  cellulose  esters.     June  18. 

14,948.  Walker.     Cellulose  esters.*     June  21. 

15,269.  Courtauld  and  Co.,  Ltd.,  and  Napper.  Manu- 
facture of  threads,  filaments,  strips,  or  films  of  cellulose. 
June  25. 

Complete  Specifications  Accepted. 

8600,  17,125  and  22,615  (1909).  Mayo.  Extracting 
grease,  &c,  and  treating  wool,  skins,  textiles,  etc.    June  22. 

14,959  (1909).  Farjas  and  Jaboin.  Radiferous  fibres 
and  method  of  producing  them.     June  2:). 

18,087  (1909).  Loewe.  Manufacture  of  artificial  silk. 
June  29. 

19,116  (1909).  Hough.  Treating  pulping  or  other 
liquors,  to  separate  resinous  and  ligneous  matter.    June  22. 

22.111  (1909).  Ketcheson.  Treatment  of  fibrous  or 
cellular  material.     June  22. 

—-""•.77 1  (1909).  Geller.  Manufacture  of  paper  and 
cardboard.     June  22. 

28,256  (1909).  Friedrich.     Production  of  fine  artificia   i 
♦  breads.     June  291 


VI.— BLEACHING  ;    DYEING;    PRINTING; 
FINISHING. 

Applications. 

14,272.  Newton  (Bayer  und  Co.).  Production  of  fast 
shades  on  the  fibre.     June  13. 

14.t>45.  Spenle.  Apparatus  for  drying  proofed  and  like 
fabrics  and  materials.     June  17. 

14.736.  Newton  (Bayer  und  Co.).     See  under  V. 

14.779.  Knecht.  Improving  the  fastness  to  light  ol 
dyed  or  printed  yarns  and  fabrics.     June  20. 

Complete  Specifications  Accepted. 


13.790  (1909).  Keller.     Treatment    of    alkaline    fluid) 
after  use  for  bleaching  cotton  and  cotton  goods.     June  22 
17.624  (1909).  Newton  (Bayer  und  Co.).     Dyeing  half 


wool.     June  29. 

18.481   (1909). 
June  22. 


Daniels.     Apparatus    for    dyeing    wool 


19,349  (1909).  Aderholdt.  Drying  and  finishing  wet 
dyed  yarns  and  textile  fabrics.     June  29. 

26.026  (1909).  Daniell  aad  Hebden.  Dyeing  yarn  am 
the  like.     June  22. 

27,431  (1909).  Cox.  Apparatus  for  extracting  th. 
moisture  from  cops,  cheeses,  warps,  tie.,  after  bleiuhiiii 
or  dyeing.     June  22. 

30,507  (1909).  Sehinid.  Scouring  wool  and  woollei 
goods.     June  22. 


VII.— ACIDS;    ALKALIS;    SALTS;    NON-MET  ALLK 
ELEMENTS. 

Applications. 

14.268.  Rollin.  and  Hedworth  Barium  Co.  Manufactur 
of  amorphous  anhydrous  barium  hydrate.     June  13. 

14,381.  Brauer.  Process  for  concentrating  nitric  aci< 
[Ger.  Appl..  June  16,  1909.]*     June  14. 

14,638.  Vorraber.  Machine  for  the  dust-free  drying  an 
grinding  of  ammonium  sulphate.  [Ger.  Appl.,  Dec.  ! 
1909.]*     June  17. 

14,800.  Douzal.     Ozone    generator.*     June    20. 

14,963.  Rule.  Manufacture  of  sodium  hydrogen  su 
phide  or  potassium  hydrogen  sulphide.     June  21. 

15,036.  Brougham  (Solvay  et  Cie.).  Manufacture  i 
ammonium  sulphate.     June  22. 

15,194.  Spence,  Craig,  and  Spence  and  Sons,  Lt< 
Utilisation  of  certain  siliceous  matters.     June  25. 

15,285.  Wcltereck,  and  Sulphate  of  Ammonia  Co.,  Ld 
Process  of  producing  ammonia  from  peat.     June  25. 

Complete  Specifications  Accepted. 

14,300  (1909).  Teisset  and  Prat.  Kessler's  apparati 
for  concentrating  sulphuric  acid.     June  29. 

17,074  (1909).  Lymn.     See  under  II. 

29,385  (1909).  Friedrich.  Manufacture  of  a  oopp 
salt  specially  suited  for  preparing  ammoniacal  copp 
oxide.     June  22. 


VIII.— GLASS.;  CERAMICS. 

Applications. 

14,660.  Dressier.     See  under  IX. 
14,897.  Dor-D-lattre.     -See  under  X. 
14,989.  Helliwell  and  Helliwell.     Manufacture  of  abra 
Ing  or  polishing  powder:     June  28. 
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14,303  (1909)    Britannia    Patent  Firelighter    Co.,    and 

Barker.     Treatment    of    the    waste  products    and    refuse 
Irmii  glass  »"ik^.     .linn    29. 


IX.      HUIUMNC   MATERIALS. 

Applications. 

1 1  1,1,1  >  |  Iressler.  Ovens  foi  use  in  making  t  ilis,  j « ,  1 1  <  -  r  \ . 
June   IT. 

14,661.  Dressier.  Power  presses  for  the  manufacture 
,.f  tiles,  ftc.     June   17. 

14,891  and  14.802.  Wilson  and  Barr.  Manufacture  of 
osment,  plaster,  ami  concrete.     June  21. 

14,981.  Mankau.  Manufacture  of  firebricks  and  the 
like.     June  22. 

COMPLETE  Sl'EllEIl    V  I"  I .  .  s    Al  I  KITED. 

11,184(1909).    ,1.  et  A.  Pavin  dc  Lafarge.    Manufacture 
ment.     June  22. 


\      METALS;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

I  I  182.  Rlmore,  Flotation  processes  of  separating 
certain  constituents  from  mixtures.     June   14. 

14,020.  Stobie.     Manufacture    of    steel.     June  l(i. 

14,874.   Gordon.     Ore  roasting  furnaces.     June    16. 

14,743.  British  Thomson-Houston  Co.  (General  Electric 
<'».).  Alloys  suitable  fur  use  as  electric  resistance  con- 
June   IS. 

14,823.   Ettlinger.     Roasting  furnaces.*     June  20. 

14.827.   Daudelin.     Solders.*     June  20. 

14,897.  Dor-Dclattrc.  Producing  crucibles  and  retorts 
fur  line  furnaces,  for  distilling  coal,  &c,  and  producing 
etber  hollow  earthenware  articles.*     June  21. 

14. '.ltd.  Smart.     Aluminium  alloys.     June  21. 

14,966.  Beardmore.  Manufacture  of  steel  for  armour 
plates,  guns,  Ac.      June  21. 

14,970.  Longford.     Coloration  of  metals.     June  31. 

16,173  and  l.">.I74.  Richardson.  Manufacture  and 
nt  of  steel.  [Comprised  in  No.  13,54)3,  June  :i. 
1910  |     June  23. 

Complete  Specifications  Accepted. 

9608  (1909)  Greene.  Process  of  refining  metals  and 
■Hots.    June  29. 

11,044  (1909).  Harris  (Cox).  Concentrating  apparatus 
for  separating  metals,  ore-.  4c,  in  wet  recovery  processes, 
law  22 

13,218  i  1909).  Richardson.      Manufacture  and  treatment 

June  2'2. 
14472  (1909).    Parnell.      Treatment   of  oris.     June   22. 
18,176    and     18,178     (1909).     Martin.     Separation     of 
OMpbx  ores.     June  22. 
27.J01      1909),     Ulison    I  International    Metal    Products 
In. n  product  and  open-hearth   process  of  making 
same.     June  29. 

1909).   Eickworth.     Crucible  furnaces.     June  29. 


XI.— ELECTRO-CHEMISTRY. 


Ari'I.K  ■ATIOXS. 

14,743.    British  Thomson-Houston    Co.,   Ltd.  (General 
Sn    under  X. 


16,139.  lb-ring.     Electric  furnaces,     [U.S.  Appl.,  July  0, 
1909.]*     June  23. 

16,164   to   15,169.  Thomson  ami    Fitegotald.     Electrii 
furnaces.    [U.S.  Appls.,  Sept,  1,1909.]*    June  23. 


XII:-    CATS;    OILS  :     \\  \.\KS. 


Applications. 

14,461.  Roller.     Organic    chloro-compound    snaps    and 
■  I.  iii-ing  compositions,     June  15. 

14,844  and  14,942.    Cassel.    Crude  oil  soap  or  soap  rye, 

and    process    of    uialiufai  t  ill  in.'    same         |.\ustriali    Appls., 

Aug.  21,  1909,  and  March  II.  [910.]*  June  20  and  21. 

15,288.  Roller.     Organic    ohloro-compound   soaps   and 
cleansing  compositions.     June  2.r>. 

Complete  Specdti  ition  Act  kited. 

15,246 (1909). SavriL  Ltd.,  Irving,  ami  Wilson.     Washing 
compound  or  soap.    June  22. 


XIII. --PAINTS  ;    PIGMENTS  ;    VARNISHES  ; 
RESINS. 

All'l  II     VI'loN. 

I  1,293.    Peters.      Protective     coatings     or     varnishes. 
June  13. 

Complete  Specifications  Accepted. 

13,865(1909).  Mac-htolf.     See  under  II. 

14,877  (1909).  AllBop.     Ground  for  paint.     June  22. 

19,109   (1909).    Marks   (Southern    Manufacturing    Co.). 

Raths  for  extracting  products  from  wood.     June  29. 

29,962   (1909).     I'alk.       Manufacture    of      white     lead. 
June   22. 


XIV.— INDIA-RUBBER;    GUTTA-PERCHA. 


Applications. 

14.251.  Banchicri.  Devulcnnising  india-rubber,  or 
treating  reclaimed  or  legeneiatt  d  india-rubber.      June   lit. 

14,281.  Johnson  (Badische  Anilin  and  Sods  Fabrik). 
Manufacture     of     substances     resembling     coautchouc. 

June    13. 

1 1,830.  Perkin  and  others.  Manufacture  of  isoprene. 
June  20. 

15.254.  Bayer  und  Co.  Manufacture  of  a  substance 
similar  to  natural  caoutchouc.  [Ger  Appl.,  Sept.  2!'. 
1909.]*  June  26. 

Complete  Specipicatios  Accepted. 

71S  and  710  (1910).  Banchicri.  1)<  vulcanisation  of 
india-rubber.   June  22. 


XV.— LEATHER;  BONEs  BORN;  GLUE 

Applk  itions. 

14,58f>.  Rampichini.     Moisture-proof     composition     of 

glue  for  treating  leather.     [Ger.   Appl..   I 28,   1909.]* 

June  16. 

14,861.  Nitritfabrik  V.-G.  Preparation  of  tannic 
.Minis  and  tannic  acid.  [Addition  to  Ho.  16,440  of 
1009.1*     June  20. 


• 
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i  rrt  Spw  bicatIoks  Aa  eptkd. 

S6.MI.  17,1*6  an.!  82,615  (1008).  May...       So   "'»'"■  V- 
30,173  (1909).  Turnhtdl.      Dning  of  leather.      June  29. 
5489(1910).   K..lm.    Tanning  processes.     June  22. 

XYIL— SUGAR;  STARCHES?  GUMS. 

APPLICATION. 

14,667.  M. Mullen.  SuL'ar-pri»lucing_  products  and  pro- 
,  ,„*  ,.t  producing  the  same.*     June  17. 

XVDX— MERMBNTATW  >N  INDUSTRIES. 
(..\ui.KiK  Specification  Accepted. 

17,206  (1909).  Dymond  (Topf  and  Sonne).  Apparatus 
for  steeping,  germinating,  ami  kiln-drying  malt.  *c. 
Juno  22. 


XIX.— FOODS;  WATEK  PURIFICATION; 

SANITATION. 

Applications. 

14.H11.  Vase  v.  Soluble  protein  or  albumin,  and  its 
production  from  meat  fibre  or  other  insoluble  protein 
matter.  [Addition  to,  and  comprised  in  No.  20,706  of 
1909.]     June  16. 

15.155.  Lunt.  Collecting  alcohol  and  other  volatile 
substances  produced  in  baking.     June  23. 

15,160.  Maw,  Salamon,  and  Riley.  Disinfectants. 
June  23. 

C'OMn.ETE  Specifications  Accepted. 

11.421  (1909).  Eijdman.  Treatment  of  sea  water. 
June  22. 

14.439  (1909).  Williams.  Treatment  of  sewage,  foul 
waters.  &c.     June  22. 

15.028  (1909).  Browning  and  Colder.  Machinery  for  the 
manufacture  of  casein.     June  29. 

17. '.102  (1909).  Loring.  Ageing  and  conditioning  Hour. 
June  29. 

25.472  (1909).  Chem.  Fabrik  Ladenburg.  Disinfecting 
process.     June  22. 

27,775  (1909).  Johnson  (Chem.  Eabr.  vorm.  Goldehberg, 
Ceromont,  und  Co.).  Manufacture  of  baking  powder. 
June  22. 


XX.— ORGANIC     PRODUCTS;      MEDICINAL    SUB- 
STAN  i  i:s  ;    ESSENTIAL  OILS. 

A  )■  1- 1  I  <    VTl.'VS. 

14.4K2.   Zimmermatm   (Chem.    Eabr.   auf   Actien,    vorm. 
K.      S.  lining).      Manufacture      of      non-toxic-      supi 
preparations.     June  15. 

14,576.  Midler.  Manufacture  of  compounds  of  yohim- 
bine.    [Cer.  Appl..  March  12.  1910.  ]*     June   10. 

14.s:S0.   Perkin  and  others.     S,,  under  XIV. 

15.244.  Wellcome  and  Ewins.  Manufacture  of  a 
physiologically  active  base.     June  25. 

Complete  Specifications  Accepted. 

15,303  (1909).  Cross.  Manufacture  of  a  chloramme 
derivative.      June  29. 

19.766  (1909).  Stapler.  Manufacture  of  solid  perfume. 
June  22. 

29,787  (1909).  Busch  and  von  Wiilfinp.  Preparation  of 
albuminoid  compounds  of  guaiacol  sulphonates.     June  22. 


XXL— PHOTOGRAPHIC  MATERIALS 
AND  PROCESSES. 

(  'omflete  Specifications  Accepted. 

17,009  (1909).  Newton  (Bayer  und  Co.).  Machines 
for  forming  celluloid  and  other  similar  support  films  for 
photographic  purposes.     June  22. 

29.273   (1909),   4912  and  5377   (1910).   Soc.    Anon,   des 
Plaques  ct  Papiers  Photographiques   A.    Lumiere    ct  see 
fils.      Manufacture     of     polychrome    screens     for 
photography.     June  29. 


XXIL— EXPLOSIVES  ;    MATCHES. 

Application. 
14,069.  Hale.     Manufacture    of    explosives.     June  17. 

XXIII.— ANALYTICAL  CHEMISTRY. 

Application. 

1 4,926    Lovibond.     Apparatus  for  use  in  determining  the 
colour  of  liquids.*     Juno  21. 


s.-.] 


Journal  of  the  Society  of  Chemical  Industry. 


No.   1  i.   Vol    XXIX. 


JULY  30,  1910. 


No.  14,  Vol.   XX  IX. 


The   Society   of   Chemical   Industry. 


Past  Presidents. 

EU    Bon.  Sir  Heoiy  Boacoe,  LL.D.,  K.R.Ss  1881—1882. 

rata    Frederick    A.    vi»i,    Bark,    F.R.8.  1882— 188S. 

r  Weldon,  F.R.S 1883—1884. 

'Mr  Wm.  II    Parkin,  I.1..D.,  Ph.D.,  F.R.S.  1884—1885. 

1      I     MiHj.ratt.   LL.D 1885—1888. 

David    Howard 1888 — 1887. 

Sir  James   [tewar,  M.A..  1.1,11.,  K.R.S 1887—1888. 

ILndwlg   Mond,   Ph.D.,   F.R.8 1888—1889. 

•Sir   Lowthian   Bell,    |-.;»rt .,  F.R.8 1889— 1890. 

Ider  rook  1800—1891. 

non  Reynold*,  M  D.,D.Se  .   F.E.8  1891—1892. 

•Sir  .1,. tin    Evans,    K.C.B.,     F.R.8       1892— 189S. 

I      Manford 1S93— 1894. 

Bti  Edward  Thorpe,   C.B.,  LL.D.  K.lt.s  is»4— 1895. 

rhomaa  Tyrei    1895—1896. 

FEdward  Schonck.  Ph.D„   F.R.8      1896—1897. 

Frank   Clowes,    I  >  s.     1897—1898. 

George   BeQhy,  l.L.D.,  F.R.8 1S98— 1899. 

I  handler,  D.Sc,  U.D  .  Ph.D..  LL.D.  1899—1900. 

BlrJoa.  w .  Swan,  D.8e.,  M  v.  K.R.S 1900-1901. 

Ivan   i    vta  •  m      i»oi— 190S. 

sir  Wm.   Ramsay.   K.C.B..   D.8e.,   l.lt.s.  ,903— 1904. 

Win.  11.  Nielu.l..  K.8.,  I  I  ..!>.,  D.S. 1904—1906. 

I    Divers,   M.D.,   D.Sc.,   F.R.8 1905—1006. 

!  nstace  Carey    1906 — 1907. 

9b   Boverton   i;.  (wood,  D.Sc 1907—1908. 

Raphael  Meldola.  F.R.S 1908—1909. 

Ira  Remsen 1909-1910. 

t  Deceased. 


LIST  OK  COUNCIL,   1010-1911. 


President     Walter  F.  Reid. 
Viee-Prt  rid 


Dr    i.    Beilby,   F.R  S. 
I     Dunn. 
.nt   Hooper. 
I    Lewkowitsch.1 
\.  H    Ling. 

!    R.S. 


Pr..i    K.  Meldola,  F.R.S. 
I>r.  Russell  \v.  Hi 
ni   Boverton   Redwood. 
Prof.  Irn  Remaen.     • 

l>r.    II     \\     Wiiej 
It.  <\  W Icock. 


ordinary  Members  of  Co\ 

Julian  L  linker  Dr.  Hilton  L.  Hersey. 

Phillips   Bedson.  D.  Lloyd  II, m  nd 

Dr.  E.  Divers,  I'  U.S.  Proi   w.  1;    Lang 

Ituttiuaun.  It     K.    V.     Xewlaniis. 

H.  Hemingway.  D    J.   Playfalr. 

Pro!    G.  1.    Hcnden  Dr    Julias  R.isehen. 


Slater  Price. 

•■  «    I  uh  Miller, 
uthur  Carey. 

■    .     i*r. 
R.  H.  Clayton. 

'I   Walker. 
Senna. 
8  J.  Pen' 

Gray. 

Held. 
L    A.  P.- 


Sectional  Chairmen  and  Secretaries: 

BnumranAx. 

1         F.  R.  O'Shanghnessy. 

'    WUHAN. 

I         Alfred  Burton, 

LlVKnrnnl 

1         W.  Roscoe  Hardwick. 
!  OS905. 

1    11.  coste 

M  1M  OUSTER. 

Julius     Iliibner. 
Newcastle. 

Dr.  F.  C    Garrett 
New   i:\i;i.and. 

vitii  A.  Claflin. 
nkw  York. 

Dr    H.  Schweitser. 

NilTTIVGIIAM. 

1  S.  R.  Trotman. 

s<  .iTTISH. 

Dr    ii.  B.  Neave. 
Stdxbt,  N.S.W. 

T.  V.  Walton. 
Yorkshire. 

Thomas  Fairley. 


Honorary  Treasurer  : 

rling  Chemical  Works.  Stratford,  F. 

Honorary  Foreign  Secretary  : 
Dr.  Rudolph  M easel. 
Secretary:    Charles   G.    Cresswell.   59.   Palace  Chambers. 

Westminster.   B.W. 

Teieirapkic  Address  :    59,  Palatable,  London. 

Telephone  .ViimNrr  .     715,  Victoria. 


THE   JOURNAL. 

Publication   Committee. 

11..    President 

Julian  L.   Maker.  Clmrl.i.  A    Keane,  D  s(.  .  ph.lt. 

J.  Carter  Bell.  J.  Lewkowitarh.  I'li.n. 

C.  F.  Cross.  a.   It.   Ling 

Edw. Divers, H.D.,D.8e.,l   R.8  vi .   \ia.-uab. 

r.  fable).  s.  11.  Miirtin. 

Prof.  A.  G.  fireen.  I;    I,    It.  Newlanda. 

H.  Hemingway.  John  Pattluson. 

rohy  Heron.  a.  G,  Perkln,  F.R.8. 

Prof.    W.    It.    k.    Hiidgkiitsnii.  I.   11.   Power    Ph.D. 

I'D  I'  Prof.  II.  It.   Procter. 

Hollo»ay.  Mr   Boverton    Redwood. 

I',    tirant  Hooper.  John  spill. r. 

David  Howard.  1,.  x.  Thome,  Ph.D. 

rullui  Hiihner.  Thomas   lynr. 

Editor  : 

Watson  Smith,  U4,  Upper  l^rk  Road,  Haventoek  mil.  N.w. 

Anitlci  by  the  follounnij  Staff  of  Abstractors. 

1   Allan XII.  1 .  Kanden.  Ph.D.  IV..  v..  VI. 

1    1    Armstrong,  1  vvm   vl,  C.   L  Mitchell,!     ....     ...... 

I'h.n.h.v        xu"   -XIX  1.  1  I     ML,  XXII. 

J.  O.  Bralthwalte XX.  Parker  North VI.^XI. 

I     F    Prions  '       V-      X\ll  «      II     p  ■  rkms  II..  VII..X..XI. 

K>-  .  XVIII.  I;    I      p p  ..  ..VII.,  XI. 

T.F.Barton,     III.  XX.,  XXI..  T,   H.  Pope,     )  XVIII.,  XIX., 

B.8« .     Patent   List  B.Sc.  1     XX.,  XXI. 

J.  C.  c  niu,  D.S, .   [V.,  \  I,,  XX.  w.  I.    V.  Powney II.,  X. 

W.  H.  Coleman    .    I. ,  111..  VII.  O.  Relnhen    .  .  .' VU,  IX. 

I    11   Coote.B.Sc III..  X.  F.Rowley  X..  XI. 

P.  F.  Crosland v.,  VI.  f.  shcilden  XX. 

J.  T.  Dunn.  D.Sc VII..  X.  A.  Shonk        III..  VII  ,3     XI 

L.  Eynon.  B.80,  XVII..  XV111.  It.  I.  Slau   XVIII. 

E.  Feilmann,  Ph.D.  IV.,  V.  VI  I.  Sieb  Id    l\  .  V  .  'II  .  XIII. 

^.'.i  {'/"'■}   viii..    ,x,  «    P.Skertonly.       \    g£. 

'■-.h „„,.    [a-..X±g  l^,"-rd""'   !    VI'xxX- 

J.  H.  Johnston XLXb.  H.  H.  Stej naon  .    VIII.,  IX. 

A.  T.  Larter,  B.Sc.  II..  IX  .  X  L.  J.  de  Whalley, B.Sc     wn 

•■■  «     lewis XIV.  C.  A.  Wonham.  B.Sc.  . .  X..  XI. 

;.  W.  Macdonald,  H.Sc.  XXII 


Birmingham    Section. 


Chairman  :    T.    slater   lYiee. 


1     II     Ucock 

Keith  I'.'liliiilii. 
\  Parr  Booth. 
William  I  Uttord 
H.  I.    Heatl 


E.   Hunt 
K.  A.  Lewis 
1      \    slander. 

1    1 
H.  T.    I 


1      1      I. 

Ham    Silvester. 

1  urner 
A     B     V 


Hon.  Local  Secretary  and  Treasurer 
F.   It.  O'Shaudhnessy.  Tyburn,  nr.  Birmingham. 


Canadian    Section. 


Chairman  :    W.   Lash   Miller. 

Yicc-chairv 
Walla..    P    .     1,         L   Ml ill.   K.   F.  Ruttan. 


C.  F.  Uardorf. 
.1    H.  Barrett 
w.   Hodgson   Elli 
p.    1     Bmslle. 


Heebner 
Milton  I.    I- 
1     1     1  ingmoir. 


A.  Xieghorn. 
w.   11    Tindall. 
I     II     Wardlewortii. 
Webster. 


Hon.  Treasurer:    J.  W.  Bain.  Univenttj   of  Toronto. 

Hon.  tM-rl  Secretary  : 
Alfred  Burton,  2-16,  Lit>erty  Street,  Toronto. 


-  - 


SECTIONAL    COMMITTKES. 


(July  30,  l»io. 


Liverpool  Section. 


New  York  Section. 


<'hairmait  :    Arthur  Carey, 
lawman  ."   Max  Muspratt.  Ml' 
1  ittee  : 


I  ares 

B.  I      I  layton. 

.1     1     l  ..iir..\ 
I     »■    Donnan. 


\v    H    Bol  arts 
.1.  Kent  Smith. 
H.  B.  31 
Frank  Tate 


,i.  \v.  Towers, 
\v.  Collingwood 

Williams. 


II  i.    Treasurer :    W.   r.  Thompson 

Hon.  Local  Secretary  : 
W.  R.  Hardwick,  IS,  Batavia  Buildings,  Hackins  Hey.  Liverpool 


London   Section. 


Chairman  :    E.  Grant  Hooper. 
rice-Chairman  : 


Julian  L.  Baker. 
W.  J.  Dibdui. 
W.  P.  Dreaper. 
A    Harden. 
S.  Godfrey  Hall. 


Committee  : 

i.  I  HoBoway. 
X>.  L.  Howard. 

W  J.  Leonard. 
J.  Lewkowitsch. 
J.  Gordon  Parker. 


F.  B.  Power. 
W.  F.  Reid. 
R.  Robertson. 
L.  T.  Thome. 


Hon.  Local  Secretary  and  Treasurer  : 
J.  H.  Coste,  rtopia,  Gloucester  Road.  Teddiugton. 


Manchester  Section. 


C'tiiirtinin  :    C.    K.    MrKenna. 
Vice-Chairman  : 


1.    H.  Baekeland. 
Charles  Baskerville. 
T.  Lynton  Briggs, 
V.  i  oblentz. 
C.  A.  Doremns. 

Hon.    Treasurer  : 


Conimittee 

Bernhard  i     Sesse. 

\V.    D.    Home 

Hugo  Lieher. 
I     ..    Love. 


I 


T.  J.   Parker. 
F.  J.  Pond. 
i..  \\\  Thompson 
i>.  Wesson. 


Frank  C.   R.   Hemingway,   1S3,    I'm.,' 
New  York  City,   I    -  \ 

Hon.  Local  Secretary: 
H.  Schweitzer,  117.  Hudson  Street.  New  York  City.  0  -  V 


Nottingham  Section. 


Chairman  :   S.  J.  Pentecost. 
Vice-chairman  :    O.  Quibell. 


L.  Arehbutt. 
F.  J.  B.  Carulla. 
J.  Dunford. 
J.  Golding. 


Committee  : 

T.  F.  Harvey. 
F.  Stanley  Kipping;. 
.1    M.  C.  Paton. 
H.  J.  S.  Sand. 


W.  G.  Timmans 
J.  White. 

J.    It.    Wilkie. 

J.  T.  Wood. 


Hon.  Local  Secretary  and  Treasurtr  : 
S.  R.  Trotman,  1,  Recent  Street,  Nottingham. 


Scottish   Section. 


Chairman  :    R.  H.  Clayton. 
Yice-Chairman  :    G.  J.  Fowler. 


J.  Carter   Bell. 
Hans  Benfey. 
W.  H.  Bentley. 
J.  Biirger. 
W.  H.  Coleman. 


Committee  : 
Bertram  Hart. 
W.  B.  Hart 
J.  V..  Hoseason. 
T.  Jackson 
B.  Kneeht. 


J.  H.  Lester. 
W.  Thomson. 
J.  F.  Thorpe. 
L.  E.  Vlies. 
E.  E.  Wieler. 


Hon.  Local  Secretary  : 
Julius  Hiibner,  Ash  Villa,  Cheadle  Hulme,  Cheshire. 


Newcastle  Section. 


Chairman  :    E.  F.  Hooper. 
Vice-Chairman  :    C.  J.  Potter. 


All.  Allhusen. 
C.  F.  Baker. 
P.  P.  Bedson. 
J.  T.  Dunn. 


Committee  : 

A.  A.   Hall. 
T.  W.   Hogg. 
G.   P.   Lishman. 
H.  Louis. 


X.  H.  Martin. 
Sir  A.  Xoble. 
John  Pattinson. 
A.  Short. 


Hon.  Local  Secretary  and  Treasurer  : 
V.  C.  Garrett,  Armstrong  College,  Xewcast!e-on-Tyne. 


New  England  Section. 

chairman      W.  H.  Walker. 
Pice-Chairman  :   C.  L.  Gagnebin. 


F.  E.  Atteaux. 

J.  F.  Bannan. 
Eugene  Barry. 
Stewart  F.  Carter. 
T.  J.  Clexton. 


Committee 

Robert  .i.  Keller. 
M    i    Langdpn. 

\     H    Little. 
W.  E.  Piper. 

Hon.  Treasurer  ■ 


I-'.  i..  stantial. 
H.  P.  Talbot. 

Jasper  Whiting, 
s.  H.  Wilder. 


Frank  W.  Atwood,  216.  Milk  Street.  Boston,  Mass.   OJ3.A; 

Hon.  Local  Secretary  . 

A.  A.  Claflin,  S8,  Broad  Street    Boston.  Mass..  T'SA. 


Chairman  :   Thomas  Gray. 
Vice-Chairman  :    Thomas  Ewan. 


A.  Campion. 
A.  Davidson. 
W.  B.  Dick. 
D.  B.  Dott. 
Harry  Dunlop. 
Robert  Hamilton. 


Committee : 

G.  G.  Henderson. 
Jas.  Hendrick. 
M.  Hodgart. 
George  Lean. 
J.  S.  Maearthur. 


W.  G.  MrKellar. 
H.  Marshall 
D.  J.  Plavfair. 
W.  Rintoul. 
Jolm  Trao.uair 


Hon.  Secretary  and  Treasurer  : 
G.  B.  Neave,  The  Technical  College,  Glasgow. 


Sydney,  N.S.W.,  Section. 


Chairman  :    Thos.  Steel. 

Vice-Chairman  :    J.  A.  Schofleld. 

Committee  : 

J. 
c. 

R 

Duncan.                       R.  B.  Fitzhardinge.       S.  E.  Sibley. 
E.  Fawsitt.                 G.   Harker.                     R.  Greig  Smith. 
Davidson.                     A.  A.  Ramsay.               H.  G.  Smith 

Hon.  Local  Secretary  and  Trru- 

T. 

V.  Walton,  Colonial  Sugar  Co.,  O'Connell  Street.  Sydney.  X.s.  \ 

Yorkshire  Section. 


Chairman  :    E.  A.  Brothertou,  M.P. 
Vice-Chairman  :    H.  R.  Procter. 


W.  Branson, 
w.  Cobb. 
H.  Davies 

Evans. 


Committee  : 

W.  M.  Gardner. 
L   L.  Uoyd. 
W.  MoD.  Mackey. 
I..  T.  O'Shea. 


A.  '•     I'.rkin. 

F.  w.  Richard* 

A.  Smith. 'II- 

A.  W.    \* 


Hon.  Local  Secretary  and  Treasurer  : 
T.  Fairley,  17,  East  Parade,  Leeds. 


\,.l.    \\l  \        N,        It 


\\\l    \l.    Mil    I  IN.. 


PROCEEDINGS 


TWENTY-NINTH  ANNUAL  MEETING. 

GLASGOW. 

DXESDAY,  Jrt.l   BXH,  1010. 

I'll.-     twenty-ninth    Annual    General    Meeting    of    the 

Ij    "I    ili.inir.il    Industry    was    held    in    the    Natural 
Philosophy     U'cturt'   Theatre,    IV  hnical    College,    George 
i.    Glasgow,    nil    Wednesday.    « it li    July,     1010,    the 
dent.   Prof.   Irn   Remsen,  in  the  ehair. 

Wetconu   by  the  Corporation. 

3T  and   Councillor  Smith,   Convener  ol    the 
Chemical    Committee,    attended    to   offer   a    welcome   on 

li  of   the  I  'hi  point  ion, 

I *•  1 1 1 1 1 1 -  Guest,  invited  by  the  President  to  address 
the  meeting,  apologised  for  the  absence  of  the  Lord  Prcn  os( 

Glasgow,  who  regretted  Ins  inability  to  !»■  there  thai 
morning,  and  gave  them  a  hearty  welcome  to  the  city. 
His  Lordship  was  looking  forward  \wth  keen  pleasure  to 
meeting  them  that  night  in  the  Townshouse.  When  the 
1'mwh  Council  heard  thai  the  Society  of  (  hemical  [ndustrj 
was  to  have  its  Annual  Meeting  in  the  city,  they  appre- 
ciated the  favour,  because  while  recognising  the  value 
of  the  Society,  they  also  recognised  that  there  wen-  works 
in  the  city  which  would  interest  them  and  possibly  create 
bacussidn  which  would  afterwards  be  of  advantage  not 
only  to  thru  own  city  but  to  the  community.  They  knew 
what  chemistry  had  done  by  converting  waste  materials 
into  useful  commodities. 

The  President  aaid  that  on  behalf  of  the  Society, 
ha  wished  to  thank  Baillie  Guesl  for  the  words  oi  welcome 
he  had  just  spoken,  and  to  assure  linn  that  those  present 
highly  appreciated  the  opportunity  of  meeting  in  Glasgow. 
Judging  from  the  fact  that  the  Society  met  there  for  the 
third  time,  the  previous  experiences  must  have  been 
wholly  satisfai  torv. 

The  Minutes  ol  the  last  meeting,  held  in  London,  were 
confirmed,  and  signed  by  the  President. 

(in  the  motion  of  Mr.  W.  J.  Chrystal,  seconded  by 
Dr.  G.  H.  Bailey,  Dr.  F.  J.  Wilson  and  Mr.  W.  S.  Denham 
ippointed  scrutators. 

I'll.    President  then  declared  the  ballot  closed 

Tie  SECRETARY  (Mr.  Charles  (J.  Cresswell)  read  the 
Eteport  of  Council  as  follows: — 

REPORT    OF    COUNCIL. 

The    Council    has    the    honour    to    report     that     on 

of     the     death     of     H..M.     King     Edward     VII, 

ial     me. -ting     was    held      for     the      purpose     of 

drafting    an    address    of    sympathy    and    condolence    for 

-   illation   to   H.M.   King  ( ..org.-   V.      This  address   was 

ted  in  facsimile  in  the  .'{1st   Slay  issu,.  of  the  Journal. 

t\  was  then  honoured  with  a  command  to  present 

\  111,--  to   Hi-   Majesty  in  person,  and   His  Majesty's 

»a-    published    in    the    last    issue    ol    the    Journal. 

illation  was  made  at  the  second  Accession  Court 

the  22nd  June.      Sir  Henry    Roscoe.  the  first    President 

ictv.  introduced  the  deputation,  which  consisted 

ilr.  Tyrer.'  Prof,  Meldola,  Mr.  Wain  i   I.  Reid.  Mr.  Granl 

and     the     Secretary.      H.M.     Km-     George     has 

-hewn  his  interest    in   Chemical    Industry    by  opening   the 

Seventh     International    Congress    of  Applied      Chemistrj 

tel\     after    the    last    Annual    General    Meeting    in 

\'Mi'.i.  and  chemical  science  in  all  its  branches  is  as-  in 

lb-    Majesty's   continued   interest. 

--  of  Applied  Chemistry  was  very  well 
nded.  and  was  in  all  respects  a  great  success.  It  will 
loulitedly  tend  to  promote  union  and  agreement 
ing  tliose  engaged  in  the  application  of  chemical  si 
ndiistry.  \t  the  closing  meeting.  Mr.  Whitelaw  Reid, 
behalf  of  the  L'nited  States  Government,  invited  the 
members  to  meet  in  America  in  lillL'.  The  invitation  was 
■  by  Ilr.  H.  W.  Wiley,  and  by  Prof.  R.  Meldola 
behalf  of    the  Society  of  Chemical    Industry,   and    was 


accepted.     Prof,  E.  W.  Morli 

dent,  and    III.    U  .    II      \  n  li.'l  -  at     V  In.       i  i   thl 

offioial   Unerioan  delegates  we a  tituted  the  organising 

Me, 

The   nurahei    ol    members  no«   on   the   register  ol   the 

<  ■•   ol   <  le  mil  ii    Industry    i     1209        ci    ij I    nith 

1323  at  the  la  t  \mnial  Meeting  Durini  thi  •■  at  268 
memb  i  havi  been  eli  i  ted,  at  i  ompan  a  n  ith  2  i8  last 
year,   and   the   Iosbi  been    l'77     a 

1 1  i    mm      There    were    38    deaths  ared    a  ith 

I"    last     veal. 

The    nam.-    .it    the    members    removed    by    death 

J.   li.   Alliott,   l:     Hoc    i,  r,   W.    II.    Baxt<  r,    !i     B 

A.  J.  s    r.ie  .   Dr,  J,  Campbell   Brown,    M.  I  arti  ighe,  Sii 

■    orge  Drummond,  Dr.  C.   B.   Dudley,    Dr,  M.  Ekenbei 

W.  J.    I'm.  h.   Prof.  <  b.oi.     I  .i  ibam.  Georgi     II, li.  J     P 

[hart,   R     \     Ingli  .    Di     II.   W.  Jayne,    'I 

Col.  Robt.  kn.g.  Tims.  Lawton,G.  Lefeb^re,    Dr.  L.  Mond, 

Arthur  G.  Phillips,  G.  A.  Pryce,  Qtyd  J.  Ibdw I.    II    I 

Kidding.  R  Wightwick  Roberts,  Dr.  W.  J.    Ru 

Seher,  R.  II    Steedman,  Dr.  C   E    Strain.  John   Tatlook, 

Charles  Th  mas.  Prof,   II.    \.  T \.  A.   Forbes    \\.,i 

•  la-.  H.  Wibon.  Herbert  R,  Wing,  John  D.  Wing,  and   i     I 

Ziininci  iiiann. 

An  obituary  notice  ol  the  late   Dr.   Ludwig  Mond  »a- 
published  in  the  Dee.  :ilst  issue  of  the  Journal,  but  the 
Council  specially  desires  to  express  ifa   ten  e  ol  the 
loss    which    has    been   sustained   in  the  death   of   one   who. 
from  the  foundation  of  the  Society,  was  continuously  and 
el.  civ   associated    with    its   fortunes,   and   who.    from    in 
distinguished  position  in  the  world  ol  applied  ohemistry, 
and  by  his  munificent  aid  to  the  advancement  i 
must   long  be  mourned.      On  the  death  of   Dr.  Mond.  Dr. 
Rudolph    M.ssel    was   appointed    Hon.    foreign   Secret 

From  the  Council  of  the  Society  four  ordinary  member- 
retire,  and  ten  candidates  having  been  nominated  to  fill 
the  vacancies,  a  ballot  is  required  on  this  occasioi 

Since    the    lasi    Annual    Meeting.  Standing  Ordi 
regulating    the    proceedings    ,,f    the    Council,    and     Rules 
for  the  Guidance  of  the  Publication  Committee.  Officers, 
and  Sectional  Committees  have  been  prepared  and  issued, 
together  with  the   Regulations  then  sanctioned. 

A  committee  has  been  appointed  to  further  the  develop- 
ment of  the  scheme  of  general  lectures  proposed  bj    tS 
Lewkowitech,     Under  this  scheme  eight  lectures  have  I 
given  in   London,  six  in    Birmingham,  one  m   Newcastle, 
two   in    Nottingham,   one   in   Scotland,  and   two   in    Y. 
shire  ;    and.  in  addition,  two  in  Canada  and  three  in  New 
York,    perhaps    not    strictly   under   the    scheme,    but    in 
harmful v  with  its  purpose. 

The  Balance  Sheet  and  Annual  Statement  of  Account 
will    be   laid    before   the    meeting. 

The  Society's  medal  has  been  awarded  to  Mr.  Thomas 
Tyrer.  for  his  distinguished  services  to  Chemical  tnd  i 
and  to  the  Society  from  its  foundation.  He  ha-  shown 
his  devotion  in  every  office  it  was  possible  for  him  to  hold. 
and  no  words  would  be  too  strong  in  which  to  express 
the  Council'-   sense   of   h-   services. 

On  April  30th  last,  on  thi lasion  of  a  bat 

Prof.  C.  F.  i 'handler  .m  hi-  retirement  front  1 1 
of    chemist  t\     at     Columbia     I   1 1 1  m  ii  - 1 1 :  ■■  |  ,|  -  >ri  unity 

was  taken  to  present  him  with  an  address  from  thi  '  i mil. 
The  address  was  handed  to  Prof.  Chan. lie  by  the  !''•  -Mint 
m  person. 

Mr.   Walt..    K.   Reid  and   Prof.  Hodgkinson  havi 
nominated  delegates  to  ,,  joint  committee  formed  for    the 
purpose  of  inviting  the    international    I  Mining 

and  Metallurgy  to  meet  in  London  in  1015. 

Mr.  Julian  L  Bak.r  has  retired  from  the   secretaryship 
of  the  London  Section,  and  has  been  succeeded    by   Ml 
.1.   H.  Cost,..     The   London  Section  marked  it- 
Mr.   Baker-  services  by » making  him  and 
the  Council  i-  glad  to  have  thi-  opportunil 
it-  thanks  to  bun   for  bi- 

The   following   chain  from 

offioe:    Dr.   Milton   I..    II  i.i  ;    Mr.   Max    M    - 

pratt.  M.I'.  Liverpool;  l>r.  J.  Lewkowitech,  bunion; 
Mr.  C.  .1.  Potter,  Newcastle;  Mr.  Maxmilian  Toch,  New 
York:     Mr.  D.  J.  I'lavfatt.  Scotland.  Prof.  J.  A.  Schofield, 
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Sydney;  and  Prof.  W.  H.  Gardner,  Yorkshire      The  thanks 

ot  the  Society  are  due  to  them  tor  their  successful  labours. 

The  following  are  the  new  chairmen  eleeted  to  succeed 
them  in  office,  vi*.  :  Prof.  W.  Lash  Miller,  Mr.  Arthur 
Carey.  Mr.  E.  Grant  Hooper,  Mr.  E.  F.  Hooper,  Dr.  C.  F 
M.K.  rum.  Dr.  Thos.  Gray,  Mr.  Thos.  Steel,  and  Mr.  E.  A. 
Brotherton.  M.P 

Mr.  J.  M.  Coi.lktt  (Gloucester),  proposed  the  adoption 
Of  the  fveport.  and  Mr.  X.  H.  Martin  (Gateshead),  seconded. 
and  on  the  motion  being  put  to  the  meeting  it  was  unani- 
mously carried. 

A',  port  of  Hon.   Treasurer. 

The  Hoh.  Tkk.w  bsb  (Mr.  Thomas  Tyrer)  in  presenting 

his  financial  report  (this  J..  1910.  page  604,  005),  said  that 
there  v.  as  i"1 1  striking  feature  in  it.  The  expenses  .if  varii  rue 
kinds  were  normal.  Nevertheless,  the  tendency  to  increase 
Has  obvious,  and  he  would  remind  hon.  secretaries  and 
his  fellow  treasurers  in  the  sections  that  economy 
with  efficiency  was  as  necessary  as  ever.  The  eon- 
-i d< Table  item  of  excess  of  income  over  expenditure 
contrasted  with  the  deficit  of  last  year,  and  the  attention 
"f  members  was  called  to  thefact  that,  in  1909,  there  was 
only  a  small  balance  due  on  the  Decennial  Index  account. 
the  expenditure  on  which  had  been  a  serious  item  for 
some  few  years.  Though  repetition  of  that  expendi- 
ture would  not  he  required  for  some  time,  nevertheless 
the  amount  to  credit  must  be  ear-marked,  so  to  say.  in 
view  of  possible  expenditure,  such  as  another  Decennial 
Index.  This  again,  however,  must  depend  on  the  way 
in  which  the  further  demand  for  that  index  came.  There 
was  a  huge  stock  of  the  last  one  for  disposal,  and  it  was 
surprising  that  its  necessity  to  every  enquiring  and  prac- 
tical member  was  not  more  recognised.  In  his  opinion 
practising  members  could  not  afford  to  be  without  the 
Collective  and  Decennial  Indexes  (1881— 1895  and  1896 — 
1905)  for  handy  reference.  Everyone  who  subscribed 
had  for  half  its  cost  a  valuable  working  tool.  The 
fact  that  the  other  half  came  out  of  the  Society's 
funds  was  a  reasonable  argument  for  ordering  the 
index  at  the  ridiculously  small  price  fixed.  With  regard 
to  the  capitalised  fund  of  over  £16.000,  it  was  invested 
in  gilt  edge  securities,  which  had  been  inspected  and  duly 
certified  by  the  auditors. 

Mr.  Andrew  Macdon.vld  in  moving  the  adoption  of 
the  Report,  said  it  was  a  great  pleasure  to  him  to  have 
an  opportunity  of  proposing  a  vote  of  thanks  to  the 
Honorary  Treasurer. 

Dr.  Harold  G.  Colman  seconded  the  motion,  which  was 
unanimously  carried. 

The  Honorary  Treasurer  thanked  the  meeting 
and  said  it  was  a  labour  of  love. 


PRESIDENT'S  ADDRESS. 


The  President  then  read  his  Address  as  follows  : — 
Permit  me  first  to  thank  you  for  the  honour  you  have 
shown  me  in  electing  me  to  the  presidency  of  this  great    1 
and  influential  .Society,     Unfortunately  I  have  not  r>een 
able   thus  far  to  show   my  appreciation  in  any  tangible 
way.  and  my  apology  is  due  to  you  for  the  inactivity  that 
has  been  characteristic  of  the  last  year,  at  least  so  "far  as 
I  am  concerned.     It  is  perhaps  just  as  well  that  I  have  not 
been  nearer  the  Beat  of  action,  and  that  the  conduct  ..1  the 
affairs  of  the  Society  has  been  left   t. .  experienced  hands 
and    minds  without   the   slightest   interference  from   me. 
If  the  Society  has  prospered  during  my  incumbency  the 
ray  that  this  can  be  explained  on  the    assumption 
that   I   am  at  all  responsible  is,   that,   like  some  of  my 
countrymen  and  especially  some  of  my  countrywomen.  I 
have  acquired  the  art  of  absent  treatment,     i  make  no 
to  the  possession  "t  skill  in  this  art,  but  am  quite 
content    to    acknowledge    my    great    indebtedness    to    my 
distinguished  predecessors  in  the  chair — Professor  M.  1.1.. la 
and  Mi.  Thomas  Tyrer — who  have  always  been  ready  to 
do  the  right  thing  at  the  right  time,  and  by  so  doing  to 
relieve  the  titular  president  of  all  feeling  of  responsibility. 
There  is,  however,  one  thing  which  the  president  cannot 
escape.     He  must  deliver  the  annual  address,  come  what 


may.  The  hour  has  struck,  and  I  proceed  to  perform 
the  only  duty  that  I  shall  be  called  upon  to  perform.  In 
choosing  a  theme  1  have  had  constantly  before  me  tin-  fact 
that  this  is  the  Society  of  Chemical  Industry,  and  that 
my  address  ought  to  have  some  bearing  on  chemical 
industries.  But  my  own  life  w<  rk  has  not  been  of  a  kind 
to  fit  me  specially  for  such  an  address.  1  have  only  an 
elementary  knowledge  of  the  chemical  industries,  (if  no 
one  of  them  do  I  know  enough  to  enable  me  to  speak  with 
confidence  of  it  in  detail.  The  next  possibility  is 
chemical  training — the  education  of  the  technical  chemist. 
On  looking  over  the  back  volumes  of  the  Society's  Journal, 
I  find  that  this  has  been  a  favourite  subject  for  presidential 
addresses,  and  though  perhaps  more  of  a  teacher  than 
anything  else,  and  therefore  better  qualified  to  speak  on 
the  subject  of  teaching  than  any  other.  I  shall  have  to  be 
satisfied  with  only  a  brief  reference  to  my  own  experii 
as  a  teacher  in  so  far  as  this  has  helped  mc  to  form  an 
opinion  as  to  what  kind  of  training  is  best  suited  to  the 
needs  of  the  technical  chemist. 

But  first  let  me  remind  you  that  there  have  been  two 
previous  meetings  of  the   Society   held   at   Glasgow — one 
in  1888,  when  Professor  (now  Sir  .lames)  Dewar  presided, 
and  another  in  1901,  when  Mr.  (now  Sir  Joseph)  Swan  was 
the  president.     Sir  James  Dewar  spoke  on  a  purely  scientific 
subject  suggested  by  the  work  of  that  great  chemist  Black, 
whose  name  adds  lustre  to  the   University    if  Glasgow. 
Sir    Joseph   Swan    spoke    on    Electro-chemical    Industry 
and.  of  course,  his  address  was  unusually  luminous  and 
illuminating.     But    there   was   another    meeting    held   in 
Glasgow  that  was  of  interest  to  all  industrial  chemists  and 
chemists  not  especially  industrial.     I  refer  to  a   meeting 
held  here  on  October  11.  1844,  the  object  of  which  was  to 
honour  the  one  whom  I .  think  we  may  fairly  call  the  founder 
of  chemical  industry — that  remarkable  man.  Justus  Lit 
At  a  dinner  which  formed  the  climax  of  the  eelebrat; 
j    the  Earl  of  Eglinton  and  Winton.  who  presided,  in  pro- 
posing a  toast  to  Liebig,  used  these  words  :    "  It  is,  in  fact, 
impossible  at  this  time  to  form  a  conception  of  the  progress 
and  importance   of  chemistry,   when   men   like  Professor 
Liebig  stand  in  the  lead,  or  those  who  after  him  will  bear 
1   the  banner."     In  replying  Liebig  S|  oke  especially   of  the 
relations  between  science  and  practice,  a  favourite  subject 
with    him.     Among    other    things    he    said :     "  Practical 
experience  has  an  undoubted  value  ;    but   it   is  like  the 
ship  that  lacks  the  compass  or  the  helmsman ;    it  is  a 
treasure  that  cannot  be  inherited.     Science  enables  us  to 
pass  this  treasure  on  to  our  children  ;  it  enables  them  to 
increase  their  wealth." 

Writing  in  1840  Liebig  says  :  "  In  the  Gewerbe  Inetitut 
at  Berlin,  otherwise  so  excellent,  instruction  is  given  in 
skilled  labour.  Analyses  of  articles  of  commerce  and  the 
trades,  or  of  minerals,  are  the  highest  that  they  strive  for 
there ;  but  these  are  occupations  requiring  but  Utile 
exercise  of  judgment  and  the  thinking  powers.  They  are 
sufficient  to  make  day  labourers  and  machines."  In  the 
same  year  he  also  used  these  words  :  "  It  took  a  long  time 
to  convince  technical  chemists  that  they  must  acquire 
the  highest  possible  scientific  training  in  order  thoroughly 
to  understand  and  to  conduct  their  technical  processei  . 
in  order  to  introduce  new  processes  for  the  manufacture  "f 
new  products  for  which  there  is  a  demand.  Now.  however, 
they  all  recognise  that  what  I  have  so  long  been  preaching 
is  right  and  true.  Ask  the  manufacturers,  look  at  their 
advertisements — they  all  want  chemists  thoroughly  trained 
in  the  pure  science.  As  it  is  in  technical  chemistry,  so  it 
will  be  sooner  or  later  in  physiology  and  in  agrioulture, 
the  need  for  thoroughly  and  scientifically  trained  chemists 
will  make  itself  felt." 

There  can  be  no  question  that  Liebig  exerted  a  c<  nit  rolling 
influence  on  the  development  of  chemical  industries.  In 
looking  over  the  back  volumes  of  the  Society's  Journal 
1  came  upon  the  presidential  address  given  by  Prolc.-sm 
(now  Sir  Edward)  Thorpe  in  1895.  At  the  close  he  spoke 
of  a  visit  he  had  made  to  the  "works  of  the  Badisohe 
Anilin  und  Soda  Fabrik,  with  their  well-equipped  labora- 
tories— the  like  of  which  is  not  to  be  seen  in  anv  educational 
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iblishmcnt  in  llir  world     mill  their  scores  "I  univi  I 
trained  phemista  at  work  on  problems  of  chemical  industry, 
needing  the  highest  skill  and  knowledge  for  their  solution 
.  .  .     He  then  adds,  "  '  And  to  whom  do  you  think  we  owe 
nil  i  Led    Professor   von    Baeyer  of   Munich    b     I 

told  rii in  of  in \  vi^it  and  of  the  profound  impression  it 
made  upon  in.  I  anticipated  the  answer.  It  was  to 
Liebig.  The  little  laboratory  on  the  I -dm  was  as  the 
leaven  that  leaveneth  the  whole  lump.  The  movement 
which  Liebig  created  and  fostered,  and  which  lias  been 
quickened  L\  the  labours  of  those  who  have  been  actuated 
bj   bis  spirit,  has  been  the  real  factoi    in   this  wonderful 

development;   and    n<>   ruler   evei    did    a    wiser   or    re 

beneficent  a<  t  than  was  done  by  the  i  Irand  Duke  of  Hesse- 
Darmstadt  when  he  endowed  the  Giessen  laboratory,  the 
first  ut  its  kind  in  Europe.  Liebig's  influence,  and  the 
influem  e  of  bis  method  of  studying  and  teai  bing  chemistry, 
have  spread  throughout  the  civilised  world,  and  it  is 
only  by  the  practical  recognition  of  Ids  spirit  in  our 
ehemi.  d  s,  b,»ii„  and  laboratories  that  chemistry  can 
progress,  or  that  the  arts  which  are  dependent  on  the 
applicatii.n  of  chemical   principles  can  flourish." 

It  «...  m\  3 1  fortune  to  come  under  the  influence  of 

Liebig  in  mj  -  arly  years  as  a  student  of  chemistry.  Having 
studied  medicine,  1  decided  that  I  preferred  to  devote  mj 
life  t..  the  pursuit  of  chemistry.  The  name  that  stood  out 
most  prominently  in  my  mind  at  that  time,  the  nam.'  1 
had  beard  most  about,  was  that  of  Liebig.  1  had  read 
and  studied  his  Chemical  Letters,  and  with. mt  knowing 
the  oonditions  then  prevailing  in  Munioh,  I  decided  to  gel 
ts  near  Liebig  as  possible.  I  wanted  t..  see  and  hear  that 
groat  man.  On  my  arrival  in  .Munich  I  was  much  disap- 
pointed to  learn  that  Liebig  did  not  admit  students  t.>  his 
laboratory,  although  1  found  some  consolation  in  the  fact 
that  he  lectured  regularly.  For  a  full  academic  year  I 
had  the  privilege  of  sitting  at  his  feel  and  hearing  him 
iund  the  elements  of  chemistry.  I  also  came  to  know 
him.  as  a  youth  may  know  a  master,  and  this  association 
ha*  been  the  chief  inspiration  of  my  life.  This  is  of  no 
special  value  to  anyone  else,  hut  1  mention  the  facts  for 
i  reason.  Liebig  impressed  me  so  strongly  that  I  have 
been  led  t..  study  his  life  mote  carefully  than  1  have  ever 
studied  a  life.      And  the  more  1  have  studied  it  the  more 

I  have  been  interested. 

taught  the  world  two  greal  lessons.  The  first 
that  in  ordei  to  teach  chemistry  it  was  necessary  that 
students  should  be  taken  into  the  laboratory.  As  you  all 
know,  the  Giessen  laboratory  was  not  only  the  first 
chemical  laboratory  to  which  students  were  freelj  admitted, 
but  it  was  also  the  first  laboratory  devoted  to  teaching  any 
branch  of  science.  The  second  lesson  was  thai  he  who  is 
pplj  scientific  thought  and  method  to  industrial 
problems  must  have  a  thorough  knowledge  of  the  science 
The  world  1.  aine.l  the  first  lesson  more  readily  than  it 
learned  the  second.  To-day  there  is  unanimity  in  regard 
to  the  fitst  point,  and  perhaps  the  same  i>  true  in  regard 
to  the  secnd  point,  but.  so  far  as  my  own  country  is  con- 
cerned, at  least,  this  has  come  about  only  within  recent 
years  It  may  not  be  inappropriate  in  this  connection 
u.  refer  briefly  to  my  own  experience. 

When  the  .lobns  Hopkins  University  was  opened  in  1876, 
it  was  niy  good  fortune  to  lie  put  in  charce  of  the  work 
in  chemistry,  with  this  simple  and  wholly  satisfactory 
injnn  ti  ■  l>,.  your  best  work  in  your  own  way."  We 
at  once  proclaimed  that  we  intended  to  put  emphasis  upon 
research,  that  w  recognised  the  training  of  youth  in  the 
methods  of  research  as  the  most  important  work  we  could 
undertake,  and  now.  after  the  experience  of  thirty-four 
years,  we  feel  that  we  were  right.  The  country  was  ripe 
for  such  an  undertaking,  and  in  a  few  years  the  research 
idea  became  epidemic.  At  present  there  are  perhaps 
•oenti  universities  m  the  United  Slates  that  cultivate 
research  successfully,  while  in  lSTb.  and  for  a  few  yi 
thereafter,  the  John-  Hopkins  University  was  the  only 
one  of  which  this  could  be  said.  To  be  sure  there  are 
some  follies  committed  under  the  name  of  research,  but 
this  does  not  detract  from  the  value  of  the  honest  efforts 
that  arc  n.w   so  widely  made.     I  remember  very  well  a 


remark  made  t i.\  one  wl ame  to  consul!  me  in 

n    ...I  to  studying  with  me.     Hi   <■  [aided  me  with 
curiosity,  and  after  a  time  he  ventured  to  say:    "Pro- 
■  a-,  i  should  like  to  enter  i  he  John   Hopkins  University, 
i.ut  \our  work  doesn't  seem  t..  be  prat  tioal,  and  othei 
saying  the  same   thing."     I   acknowledged   the  truth  of 
the  observat ,  and  added  that  [feared  if  was  an  inourable 

.    B,    that    then-    W8S    111   fact    no    pTOSpeOl    ">    my    work   6V«1 

becoming  practical  in  the  sensi    in  which  I  supposed  he 
used  that   much  abused  word. 

Well,  my  work  and  that  of  my  associates  m  chi  mi  try 
has  never  become  practical  It  has  for  the  most  pari 
had  to  do  with  things  far  removed  from  the  industries, 
with  an  occasional  momentary  contact  with  the  praotii  ' 
and  this  in  a  sense  was  purely  accidental.  At  first  our 
graduates  went  almost  wholly  int..  teaohing,  and  there 
was    some    tendency    to    lo  ik    upon    them    as    possibly   too 

visionary.     Hut  thai  tendency    Li   appeared,  and  our 

graduates  were  much  in  demand  for  teaohing  positions, 

and  they  are  now  widely  distributed  over  the  country. 
In  those  days  tlie  manufacturers  did  not  often  apply  to  us 
for  chemists.  When  they  did  they  generally  stipulated 
that  they  wanted  men  with  practical  training,  and,  as  a 
matter  of  fact,  verj  few  of  our  earlier  graduates  found 
places  in  the  industries.  Now  to  the  point.  At  present, 
notwithstanding  the  fact  that  no  change  ha-  been  in.i. 
in  the  general  character  of  our  training  of  chemists  :  not- 
withstanding the  fact  that  this  training  is  no  mon  p 
than  it  was  at  the  beginjning,  the  demand  for  our  In 
for  positions  in  the  chemical  industries  is  so  great  and  thi 
conditions  so  attractive,  that  it  is  a  difficult  matter  to 
supply  the  demand  for  teachers.  For  the  past  few  years 
nearly  all  our  graduates  in  chemistry  have  gone  into 
technical  positions,  and  we  could  easil]  place  as  many 
more.  An  illustration  or  two  may  be  instructive.  Twenty 
years  ago  a  student  came  to  us  without  prejudice  as  to  I 
particular  branch  of  chemistry  he  was  to  follow.  Before 
completing  his  course  he  carried  out  an  investigation  on 
the  atomic  weight  of  zinc  and  another  on  the  action  of 
hydrochloric  acid  on  benzoic  sulpliimide.  He  had  a  scientific 
mind,  and  he  delighted  in  the  work  of  research.  Mis 
desire  was  to  find  opportunity  to  devote  his  life  to  this 
kind  of  work,  and  he  was  quite  willing  to  make  sacrifices 
to  this  end.  When  his  course  was  completed  he  did  not 
find    the    kind    of    occupation    he    wanted,    and    in    B    dis- 

courau'ed  state  of  mind  he  a. pted  an  offer  of  the  Standard 

Oil  Company  t..  serve  in  a  minor  position  in  one  of  their 
chemical  laboratories.     In  a  short  time  he  began  to  find 
his   work    interesting,    especially     because    problems    pre- 
sent..! themselves  at  every  turn  that  called  for  investiga- 
tion, and  he  was  gratified  to  learn  that  his  love  i  neb 
had  ample  field  for  exercise.      He  has  become  the  General 
Superintendent  of  the  great  refilling  works  o          -        urd 
Oil   Company    at    Whiting.   Indiana,  and   is  happy  in  his 
occupation.      All    the    members    of    hi-    chemical    staff  are 
graduates  of  the  Johns  Hopkins  University  who  have  had 
the  same  kind  of  training  as  he  had.      He  has  told  me  that 
he  does  not    want    chemists   who   have   had  the  so-called 
practical   training.      1   mention   this   case    be.                   -   as 
striking  a  one  as  could  possibly  be  selected,  illusta 
it  does  the  policy  of  one  of  the  best  organised  chemical 
industries  in  the  world,  as  it  may  fairly  be  assumed  that 
the  Standard  Oil  Company  does  not  select  its  employ 
for   sentimental    reasons,    'i    might    give    you   other    illus- 
trations of  the  same  kind,   but   1   must  pass  on  to  other 
matters.      Before  doing  so,  however,  let  me  tell  a  different 
kind  of  story  though  with  the  same  moral.      A  trend  who 
has  a  very  large  factory  for  the  manufacture  of  chemi. 
asked  me  some  time  ago  to  recommend  to  him  a  chemist 
to  take  charge  of  the  scientific  part  of  his  establishment. 
He  is  an  enlightened  man.  and  has  studied  the  oonditions 
in  the  most  successful  chemical  industries  in  the  world. 
1  asked  him  what  salary  he  was  prepared  to  juiy.  and  be 

answered  that  he  would  pay  whatever  was  , ary  to 

se.urc  the  right  man.  He  had  observed  that  in  Germany 
good  men  were  often  taken  from  the  Universities  and  given 
the  lead  in  the  factories  as.  tor  example.  (Jlaser.  Lauben- 
heimer,  Bernthsen,  and  others,  and  he  wondered  whether 
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•    -iuh    man    could    not    be    found.     I  serious 

thought  to  tlii—  matter,  but,  though  1  broached  the  3ul 

fen  men  who  I  thought  might  yield  to  the  temptation, 

i  have  not  been  able  to  find  a  univi  thai  is  to 

one  holding  a  university  position  who  would  consider 

such  an  offer  as  mj    friend  made.     It  should,  however, 

borne  in  mind  that  th  robabh   due  to  a  lack 

onfidenci    on  the  part  of  those  approached  in  their 

d  power  t.'  do  what  was  expected  of  them.     The  moral 

I!  tliis  is  plain.     The  chemical  industries  of  the  United 

States  have  to  a  large  extent  learned  the  lesson  taught 

by  Liebig — that  their  hop  -  lies  in  the  adoption 

ientific  methods  in  -- 1 ) >1>-.     Further,  as  these 

otitic  methods  are  taught  at  the  universities  better  than 

anywhere  else,  it  follows  that   not  only  the  inteUectual 

development  of  the  world,  but  its  industrial  development 

'11.  is  dependent  upon  the  work  of  the  universities  to 

a    very    large    extent.     That    statement    would    have    met 

with  little  favourable  response  .>  quarter  of  a  century  ago. 

•  To-day  it  is  almost  commonplace.     Science  and  industry 

have  become  well  acquainted  with  each  other.     They  have 

formed  a  partnership  that  will  never  he  dissolved.      Each 

will  help  the  other  both  in  ways  that  are  obvious  and  in 

ways  that  are  not  clearly  defined. 

Let  me  now  turn  to  a  subject  that  is  at  present  most 
prominent  before  my  countrymen.  I  turn  to  it  because 
chemical  phenomena  are  largely  involved,  and  chemical 
industries  are  playing  an  important  part,  and  are  destined 
to  play  a  more  important  part  in  dealing  with  the  great 
problem  which  I  have  in  mind.  I  refer  to  the  conservation 
of  the  natural  resources  of  our  country.  In  May.  1908, 
a  Conference  of  the  Governors'  of  the  '  States 
entitle  men,  and  others,  was  held  at  tin-  White  House, 
which,  as  I  suppose  you  all  know,  is  the  name  of  the 
official  residence  of  the  President  of  the  United  States. 
The  Conference  was  called  by  former  President  Roosevelt. 
In  the  letter  Bent  to  the  Governors  he  used  these  words  : — 
"  In  view  of  these  evident  facts,  it  seems  to  me  time 
for  the  country  to  take  account  of  its  natural  resources 
anil  to  inquire  how  long  they  are  likely  to  last.  We  are 
prosperous  now ;  we  should  not  forget  that  it  will  be 
just  as  important  to  our  descendants  to  be  prosperous  in 
their  time. 

Recently  I  declared  there  is  no  question  now  before 
the  nation  of  equal  gravity  with  the  question  of  the  conser- 
vation of  our  natural  resources,  and  I  added  that  it  is  the 
plain  duty  of  us  who,  for  the  moment,  are  responsible,  to 
take  inventory  of  the  natural  resources  which  have  been 
handed  down  to  us.  to  forecast  the  needs  of  the  future, 
and  so  handle  the  great  sources  of  our  prosperity  as  not 
to  destroy  in  advance  all  hope  of  the  prosperity  of  our 
endants. 

It    i-  evident  that  the  abundant  natural  resources  on 
which   the  welfare  of  the   nation   rests  are   becoming  de- 
pleted, ami.  in  not  a  few   cases,  are  already  exhausted, 
i-    true   of  all    portions   of   the-    United   States:     it    is 
ecially  true  of  the  larger  Bettled  communities  of  the 
East." 

Al   tin-   Coi  iddresses   were   made   by   Andrew 

Carnegie   on    "The   Conservation    of    Ores   and    Related 
Minerals";    by  James  .1.   Hill  on    "Hie  Natural  Wealth 
he  Land   ami   it-   Conservation";    and  by  others  on 
iVaste  of  oui   Fuel  Resources,"  on      Forest  Conser- 
vation,"   and    on    "  Reg,  ,,,  ,       Related  [rrigati 
On  ]                  lasted  three  days,.and  was  from  beginning 
nd  most  interesting  and  impn              it  Bet  the  nation 
thinking,                   inking  has  L  there 
i-  much  inertia  and  much  ignorance  still  to  be  overcome. 
I   cannot    give   you   an   adei                            even   the   most 
impoit  nit    of  ti                           ,l    fai  ts  pri  the 
ipal  addresses,  but  1                    ,,:  attention  to  a  few 

:  oal,  (2    iron, 

l    forests,  and  (5)  water. 

Coal. 

In  speaking  of  our  coal  supply,  President  Roosevelt  in 
hie  opening  address  said: — 

"  The  mere  increase  in  our  consumption  of  coal  during 


l'.HiT  over  1  <M it ;  exceeded  the  total  consumption  in  1876, 
the  Centennial  year." 

Mr.   Carnegie  said  : — 

"Coal  consumption  is  increasing  at  an  astonishing 
During  the  period  for  which  .statistics  have  been  gathered. 
it  has  doubled  in  each  decade;  of  late  it  has  more  than 
doubled.  In  1907  the  production  was  about  4o0.000.000 
tons.  \t  the  present  rate  of  increase  the  production  in 
1917  will  be  900,000,000  tons,  in  1927  1.800.000.000  tons. 
and  in  lu:i7  over  3,500.000,000  tons,  or  an  amount  in  that 
year  alone  nearly  equal  to  the  production  of  the  seventy- 
five  years  ending  in  1895;  and  with  continuation  of  the 
wasteful  methods  of  mining,  the  consumption  and  destruc- 
tion together  during  that  one  year  would  equal  our  total 
useful  production  up  to  the  present  date.  And  at  that  time 
— which  many  of  us  will  live  to  see — more  than  one-eighth 
of  our  estimated  original  supply  will  have  been  consumed 
or  destroyed." 

It  appears  that  the  estimates  of  Mr.  I  arnegie  are  unduly 
pessimistic.  According  to  Mr.  M.  1!.  Campbell  and 
Mr.  E.  W.  Parker  of  the  U.S.  Geological  Survey:  "The 
total  production  of  coal  in  the  United  States  at  the  i 
of  1908  was  7.280.940.265  short  tons,  which,  including 
the  waste  in  the  mining  and  preparation,  represented  an 
exhaustion  of  11.870,049,900  tons,  leaving  as  the  apparent 
supply  still  available  3,064,334,011,000  tons,  or  99-6  per 
cent,  of  the  original  supply  ;  that  is  to  say.  up  to  the 
beginning  of  1909  only  0-4  of  1  per  cent,  of  the  original 
supply  of  eoal  has  been  exhausted.  The  quantity  of  coal 
still  available  at  the  close  of  1908  was  7,369  times  the 
production  in  that  year." 

But  they  add  :  "  With  so  many  indeterminate  factors 
whose  importance  is  realised,  but  cannot  be  measured, 
prophecy  must  possess  a  questionable  value.'' 

The  question  is  before  us,  is  before  the  world,  what,  if 
anything,  can  be  done  to  offset  tins  excessive  use  of  coal  ? 
The  answers  are  simple  enough,  and  familiar  to  ill  who 
have  given  attention  to  the  subject.  We  all  know  that 
coal  is  wasted  to  an  enormous  extent  when  Used  as  fuel, 
and  more  economical  methods  of  combustion  are  loudly 
called  for.  There  is  great  waste  also  in  coking.  The 
process  is  still  extravagant.  Then  the  methods  in  mining 
call  loudly  for  improvement.  As  Mr.  Carnegie  says  : 
"  The  early  colliers  saw  no  value  in  coal  in  the  ground, 
any  more  than  early  millers  saw  value  in  the  flow  of  the 
stream  ;  t<i  them  coal  acquired  value  only  through  the 
labour  of  mining  it.  just  as  to  the  miller  the  stream  acquired 
value  only  as  head  was  produced  by  the  labour  of  building 
dam  and  mill.  So  the  coal  taken  out  in  the  British  and 
German  collieries  was  a  sort  of  treasure  trove  ;  that  left 
in  the  ground  was  nobody's  loss.  Likewise  in  early 
American  mining  the  coal  mined  merely  yielded  a  return 
for  labour,  and  the  pillars  and  slack  and  poor  coal  left  in 
the  ground  were  nobody's  affair  ;  it  was  years  after  mining 
began  before  coal  lands  were  thought  to  have  any  other 
value  than  as  wood-lands  or  farm-lands.  ...  "  '  oal 
mining  cries  out  for  expert  knowledge  whereby  the  full 
yield  may  be  obtained  without  needless  risk  or  loss. 

Another  check  on  coal  consumption  is  found  in  the  use 
of  other  forms  of  energy  for  heat  energy.  Watei  power 
is  here  the  chief  factor  and,  as  is  well  known,  such  power 
is  coming  into  extensive  use  for  the  production  of  electrical 
energy, which  finds  wide  application  in  many  branches  of 
chemical  industry.  A  striking  illustration  of  this  in 
United  States  is  to  be  found  at  Niagara  Falls,  and  in 
to  the  industries  which  have  been  established  there  I  shall 
have  something  to  say  further  on. 

Referring  again  briefly  to  coke,  it  appears   from  tl 
publication  *  on  this  subject  that  "  prior  to  1893  practi 
all  of  the  coke  produced  in  the   United  States  v 
in  ovens  or  pits,  and  no  effort   was   made  to  n 
utilise  the  liases  and  other  constituents  of  the  coal.      Wit" 
the   construction   in    1893.   of  what    might    be  termed  an 
experimental    plant   of    by-product    ovens   at    Syracuse] 
New    York,   another  feature   was   added   to    the   industry, 
and   this  feature   has   developed   so   rapidly   that   at    the 
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pt.  -.ni  time  it  than  1(1  pel  i  en(   of  the  total  product 

B  coke  i~  obtained  fi etort  ovens."     li   is  deal  from 

t<  menl  that  in  the  mattei  ol  ooke  produotion  there 

irked    movement    in     the   direct  ii i    eooi ry. 

in  incn  asing  demand  foi  the  by-produi  I 
tai.  and  ammonia.  In  regard  to  coal  tar,  that  magic 
Mil'-tmin  .  that  Pandora's  box,  tin- isol  much  lew  economic 
Importance  in  America  than  in  Bome  European  countries. 
Why.  it  is  not  easy  i"  say,  though  no  doubt  the  tarifl  and 
labour   are    important    (actors.     "  At    the    present    time 

coal-tar   manufacture   in    the    United    States   is   i fined 

■  illy  to  the  produotion  of  creosote  and  of  tars  and 
tnr  pitches  suitable  for  roofing  papers,  paving  materials, 
etr." 

Iron. 

How  about  iron  '.•  On  this  subject  Mr.  Carnegie  speaki 
with  feeling,  and  1  quote  from  hi tn  :  "The  latest  trust 
■orthy  estimates  "f  our  present  stock  of  iron  ore  are 
fur  the  Lake  Superioi  district,  about  1,500,000,000  tuns; 
for  the  Southern  district  (including  Alabama,  Georgia, 
Ti'iuii—  .f.  and  Virginia),  about  2,500,000,000  tons; 
and  for  the  rest  of  the  United  States  5,00(UMHI.(K.>0  to 
UOO.000,000  tuns     making  an  aggregate  ,.f  lo.ooo.ooo.ooo 

toll-. 

"Our  highest  grade  ore  is  that  ot  the  Lake  Superioi 
district,  which  yields  about  four-fifths  of  the  current 
■eduction.  In  1905  it-  yield  was  over  33,000,000  tons, 
ni  liKir,  sumr  38,000,000  tuns,  and  in  1907  nearly 
14000,000  tuns:  bj  the  end  of  the  present  decade  it  will 
50,000,000  tuns  or  more.  Even  without  further 
.  the  known  supply  will  be  exhausted  before  1940. 
It  i-  true  that  there  are  frequent  reports  of  nev,  ore  bodies 
in  tins  district  :  but  on  the  other  hand,  the  old  bodies 
generally  run  far  below  the  estimates." 

It  should  be  added  that,  in  commenting  upon  Mr. 
Carnegie's  statement  here  quoted,  President  van  Hise,  of 
the  University  of  Wisconsin,  tin-  distinguished  geologist, 
much  more  optimistic  view  of  the  situation.  He 
-ays  :  "  It  appears  probable  that  for  some  year-  to  conic, 
iron  ore  available  in  the  United  States  will  continue  to  be 
fljhjoovered  more  rapidly  than  it  is  exploited,  and  conse- 
ipitntk  tin  known  total  will  increase  rather  than  decrease. 
Hi  mi-  tin'  '  ust  fur  known  iron  ore  of  high  grade  may  be 
some  years  in  the  future.''  Be  this  as  it  may.  it  is  plain 
that  conservation  is  in  order,  and  thus  far  there  is  nothing 
hi  light  tn  take  the  place  of  iron  for  many  of  the  important 
purposes  fur  which  it  is  now  being  used  in  rapidly  increasing 
quantity. 

Natural  Gas  "nd  Petroleum. 

Mr.  I.  C.  White,  one  of  the  speakers  of  tin-  White  Bouse 
Conference,  an  eminent  geologist  resident  in  Wist  Virginia, 
dwelt  especially  on  "The  Waste  of  Our  Fuel  Kesourccs." 
He  has  for  years  been  a  daily  witness  of  tin-  awful  waste 

Ural  gas,  ami  expresses  himself  strongly  on  the 
subject.      He  says.  "The  record  of  waste  of  this  best  and 

fuel  is  a  national  disgrace."      He  then  continue-  : 

At  this  very  minute  our  unrivalled  fuel  i-  passing  into 

the  air  from  uncontrolled  gas  wells,  from  oil  wells,  from 

t'iant   flambeaus,  from   leaking   pipe  lines,  and   the   many 

methods  of  waste  at  the  rate  of  not  less  than 
1,000,000.000  cubic  feet  daily  and  probably  much  more. 

"  Yei\  few  appear  to  realise  either  the  great  importance 

of  this  hydrocarbon  fuel  resource  ot  oui  country,  or  it-  vast 

quantity.      Some  of  the  individual  well-,  if  we  may 

he  measurements,  have   produced  this  fuel  at   the 

~  '  000.000  cubic  feet  dailj  .  the  equivalent  in  heating 
value  of  7". "i"1  bushels  ol   coal,  m    nearly   12,000  barrels 
oi  oil.     In  my  humble  opinion  the  original  amount  of  this 
\ulatilc  fuel  in  the   I'nited  State-,   permeating  a-   it 
every  undisturbed  geologi    formation  from  the  oldest   to 

it  recent,  rivalled  or  even  exceeded  in  heating  value 
ui  of  our  wondrous  stores  of  ci 

Lei  me  i|iiote  mie  nioie  burning  passage  :    "  N ie  ran 

•  ver  approximate  the  extent  of  thi-  waste.     From  personal 
knowledge  of  the  conditions  which  exist  in  every  oil  and 

i  1  am  sure  the  quantity  will  amount  to  not  less 
than  l.OOO.OOO.OOO  mine  feet  daily,  and  it  may  lie  much 
more.     The  heating  value  of  a  billion  cubic  feet  of  natural 


it  s  III-,   equivali  m   to  thai  ol    I  00 

dosJ      U  hat  an  a  ppt  ii".    i i  •  1 1    i 

\h    White  goes  on  to     i\   that  thi    groi  I  oil  producing 

corporationi  have  pe tted  much  we  te  ol  petroleum 

and  also  "  that  their  handling  ol  petroleum  ha    been  from 

'  la-  beginning,  a  m<  idel  ol  busii nonrj    tnd  man 

incut."     Km   I li-  :    "  The  great    mistaki    of  the  oil 

producing  interests  has  been  in  not  prop  rl  tppri  hending 
the  enormous  fuel  value  ol   thi    natm  J      i  were 

ile-t  lo\  in 

The  use  of  nature  1 1 eti  elding  ra  pidbb     tnd  I  hi 

plainly  of  iinpoii. .-  a  cheek  on  ooal  consumption, 

I  lie  i  ity  ol  Baltimore,  In  which  I  live,  which  has  a  popula 
tion  of  about  600,000,  is  now  engaged  in  negotiations  which 
will  probabl]  lead  to  the  introduction  of  natural  gae  from 
tin  ml  tielils  of  West  Virginia  about  200  miles  distant. 
I  In  gas  nin  be  furnished  at  a  considerably  lowei  prict 
than  water  gas,  now  used  bj   us  foi  illumination  and  to 

- ■  extent  for  hea tine.     There  will  be  several  advant 

that  will  accrue  to  as  from  the  introduction  of  natural  gas. 
Our  illumination  will  be  cheaper,  and  the  gas  is  a  cheap 
fuel  as  compared  with  coal.  The  industries  a-  well  as 
households  will  no  doubt  make  extensive  use  ol  it,  and 
will  find  it  profitable  to  do  su.  Hut.  more  than  this,  the 
substitution   of    natural   <_'i-   fur   cual  as  a   fuel   will    make 

Baltimore  a  cleaner  city  than  it  now  is.  though  il  has  not 
suffered  as  much  as  many  other  well-known  placet  from 
the  curse  of  smoke. 

I  have  already  said  that  there  is  but  little  waste  ol 
petroleum  as  such.  There  is  opportunity  for  Buch  waste 
in  the  process  of  refining,  but  tins  too  has  been  managed 
with  such  skill  that  only  15  jicr  cent,  i-  lu-t.  When 
petroleum  was  first  refined,  kerosene  was  naturally  the 
mo.-t  important  product,  and  in  fact  about  the  only  pro- 
duct that  was  useful.  Alter  the  Kerosene  was  extracted 
from  the  crude  oil  the  rest  was  thrown  away.  To-day 
kerosene  is  relatively  less  important  than  formerly.  It  is 
hard  to  say  which  can  be  called  bj  -products  and  which  tin- 
principal  products.  According  to  a  well-informed  corre- 
spondent," perhaps  it  is  not  going  too  far  tn  -ay  that  the 
most  important  product  of  petroleum  to-day  is  the 
naphtha,  and  the  lubricating  uil  is  not  far  behind." 

There  are  at  present  nine  products  or  classes  of  products 
obtained  from  petroleum.  The  names  of  these  are  given 
in  the  subjoined  table,  together  with  the  yield  of  each 
class  in  percentages  and  the  total  production  in  the  I'nited 
States  for   1IHI9  stated   in  barrels. 

Tabi  i;   I 

Yields  ui  Varum*-  Products  from  Crudt   Petroleum, 


Kinil   ni   iir.i'lin-t. 


Percent,   amount  In  1909 

yield. 


1.  Kerosene    20-50        15,000,000  bbls. 

2.  Lubricating    oils    ol    all    kinds 

Including  greases ummi        : 

J.  Naphthas,  all  grades 15-00       11,250,000    .. 

r    Gas  oil,  used  tor  enriching  water 

gas  m  targe  cities    30-00      22  0i  i 

■    Paraffin  wax     1-50        t 

urn;  pitch  2-50        1,875, I    ., 

:.   Paving  pitch   and  road  making 

Oils                                        2-iin          1,500,000     „ 

S-nn 

»'.   Fuel  oil U-00          1,050, bbls. 

Loss  ni  manufacturing   1-50 

lotal  i' 


In  Table  II.  i-  given  a  characterisation  of  each  of  the 
nine  classes  of  products  obtained   rom  petrol  i 
in  the  refineries  where  thi    highest  degrei    ol  efficiencj   is 
reached. 

i    II. 

l      Scroanw.   -This    includes   all    <  -ils    burned    in     lamps,     for 
domestic  ose,  in  railroad  trains,  switch  and  Bemaphon 
miner-    lamps,  ' ' 
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2.  Lubrication  Oilt  —  Those  Include  all  oils  used  (or  general 
lubricating  purposes,  ebo  greases  which  are  made  by  mixing 

urn  au  with  varying  percentages  of  aluminuiu,  lime, 
lead.  zinc,  potassium,  and  sodium  soaps.  Chemistry  baa 
played  a  vital  part  in  devising  various  soaps  suitable  foi  Buck 
purposes. 

3.  Saphlha. — This  grade  Include*  all  petroleum  products  having 
boiling  points  under  175' 0.  At  present  naphtha  la  one  ol 
the  most  valuable  products  of  petroleum  and  constant  efforts 
are  being  made  to  Inerease  the  pet  oent.  yield  ol  It  from  crude 
"il.    it  i-  osed  principally  En  powef  engines,   automobiles, 

md  In  making  varnishes. 

4.  Uat  Oil. — Most  oi  the  gas  plants  in  our  cities  manufacture 

.  reducing  steam  with  red  hot  coin  or  coal  and  enriching 
the  rosulti'  .  means  ol  petroleum  which  lias  been 

converted  Into  a  Bxed  gas  h\  destructive  distillation. 

».  Paraffin  Wax. — This  substance  i-  used  principally  in  making 
candles.  The  wax  is  mixed  with  varving  proportions  of 
stearic  acid  to  make  the  candle  stiff  so  that  it  will  not  bend 
when  burned  in  a  warm  room.  Approximately  15,000  tons 
ei  -n.  h  candles  were  made  and  consumed  in  the  United 
Stab  -  in  1909. 

6  and  7.  Roofing  and  Paving  Pitches. — These  are  made  from 
called  "  Sludge  Oil,"  which  is  removed  from  the  various 
petroleum  pre  ducts  by  treatment  with  strong  sulphuric  acid. 
This  sludge  .il  was  farmer]]  burned  to  get  rid  of  it,  but  is 
now  converted  int<i  products  found  very  useful  for  making 
roofing  paper  and  for  paving  purposes.  Other  oils  used  for 
making  are  prepared  by  oxidizing  the  high  boiling-point 
tractions  of  petroleum  by  blowing  air  through  them  at  a  high 
temperature.  The  use  of  petroleum  products  in  road  making 
l-  in  its  infancy,  but  promises  to  be  a  very  important  branch 
of  the  industry. 

8.  Coke. — As  a  result  of  destructive  distillation  of  petroleum 
coke  is  produced.  This  substance  is  97  to  98  per  cent,  carbon, 
and  is  used  largely  in  making  carbons  for  electric  arc  lamps. 

9.  Fuel  OH. — This  is  the  remainder  after  the  othe-  products  have 

been  removed.     It  i-  used  principally  for  heating  purposes 
where  coal  is  not  well  adapted. 

It  is  to  be  noted  that,  in  working  out  the  problems  of 
the  petroleum  industry,  chemistry  has  played  an  important 
part.  In  addition  to  the  general  problems  involved  in 
refining,  there  is  a  special  problem  that  was  presented  by 
the  petroleum  found  in  the  neighbourhood  of  Lima,  Ohio, 
and  known  as  Lima  oil.  The  deposits  there  are  very 
extensive,  but  for  a  long  time  it  was  impossible  to  use  the 
oil  on  account  of  the  presence  in  it  of  small  quantities  of 
sulphur  compounds,  which  gave  it  a  disagreeable  odour 
not  adapted  to  the  use-  of  the  household.  Chemistry 
solved  this  problem,  and  made  available  immense  quantities 
of  petroleum  that  otherwise  could  not  be  used. 

Forests. 
Hie  forests  of  the  United  States  are  being  rapidly, 
ruthlessly  destroyed.  Primarily  the  conservation  of  the 
forests  is  not  a  chemical  question,  and  any  reference  to 
the  subject  here  may  at  first  appear  out  of  place.  But 
let  us  see.  Forests,  to  bo  sure,  cannot  lie  preserved  by 
chemical  means,  tin  the  other  hand,  chemistry  can  and 
does  help  to  prolong  the  life  of  wood  after  it  has  been 
applied  to  I  man.     The  various  wood-preserving 

agents  are.  of  course,  of  importance  in  this  connection, 
and  amy  inifirovement  in  this  line  bears  directly  upon 
the  forest  problem.  Anything  that  tends  to  check  the 
consumption  of  wood  for  railway  sleepers,  piling,  mine 
timbers,  and  telegraph  poles  should  be  welcome.  In  a 
recent  year  more  than  56,000,000  gallons  of  creosote  and 
nearly  19.00fl.000  pounds  of  zinc  chloride  were  used  in 
preserving  timber  in  the  United  States.  "  Assuming  that 
on  an  average  one  gallon  of  creosote,  or  one-third  of  a 
pound  of  zinc  chloride,  will  protect  a  cubic  foot  of  timber 
from  decay,  more  than  100,000,000  cubic  feet  of  cross- 
ties,  piling,  poles,  mine,  and  other  timbers  were  given  a 
treatment  that  will  greatly  increase  their  life  and  useful- 
ness. But  the  amount  of  creosote  available  is  inadequate. 
In  1908,  09  per  cent,  of  the  creosote  used  by  the  treating 
plant  was  imported.  Nearly  three-fourths  of  the  imported 
creosote  comes  from  Kn.'.and  ami  Germany,  some  is  ob- 
tained from  Nova  Scoti  .  and  some  from  Scotland  and 
Holland."  According  to  a  recent  Government  report : 
"  Were  all  tile  tar  produced  which  the  coal  annually  coked 
in  the  United  States  is  capable  of  yielding,  it  would  distil 
as  much  creosote  as  is  now  used  by  the  wood  preservers. 


Unfortunately.  American  operators  do  not  even  get  the 
fullest  use  of  the  limited  quantityiof  coal-tar  made  in  their 
country,  for  it  does  not  pay  the  operators  to  distil  coal-tar 
for  creosote  alone ;  so,  unless  they  can  find  a  market  for 
the  associated  products,  it  is  not  separated." 

Then  again  the  manufacture  of  wood-pulp  paper  makes 
cruel  inroads  on  our  forests.  This  drain  is  partly,  perhaps 
largely,  the  result  of  a  depraved  state  of  mind  on  the  part 
of  the  people  who  seem  to  delight  in  masses  of  trash 
served  up  in  the  form  of  the  daily  newspaper,  and  especially 
the  Sunday  newspaper.  I  wish  1  could  avoid  this  subject. 
I  am  filled  with  shame  when  I  think  of  it,  but  this  depraved 
state  of  mind  is  so  closely  connected  with  the  forest  problem 
that  honesty  compels  me  to  mention  it.  Do  not  mis- 
understand me.  There  are  many  newspapers,  even 
Sunday  newspapers,  in  the  United  States  which  exert  a 
wholesome  influence,  but  besides  these  there  are  others, 
and  thej-  are  the  loudest,  which  tend  only  to  lower  the 
mental  and  moral  condition  of  their  readers,  and  the  point 
is  that  these  are  the  largest  in  size  and  circulation,  and  they 
therefore  affect  the  forest  problem  most  seriously.  The 
demand  for  these  demoralising  sheets  seems  to  be  in- 
creasing, and  we  have  to  choose  between  the  remedies. 
Either  the  moral  tone  of  the  people  must  be  so  elevated 
as  to  lead  to  a  distaste  for  such  stuff,  or  some  other  material 
must  lie  found  for  paper  making.  The  second  remedy 
appears  to  be  the  more  promising,  though  up  to  the  present 
not  much  progress  has  been  made  along  this  line.  Chemistry 
will  be  the  chief  agent  in  the  solution  of  this  problem. 
The  United  States  has  established  laboratories  to  in 
gate  the  value  for  pulp  purposes  of  various  abundant 
woods,  and  to  save  the  valuable  spruce  and  poplar  forests 
for  lumber.  The  results  of  this  work,  according  to  a 
recent  Government  report,  have  been  most  encouraging. 
A  number  of  wood  fibres  have  been  shown  to  be  valuable 
raw  material  for  paper. 

Before    leaving   this   subject   a   few   statistics    may   be 
given  : — 

Table  III. 

Kiwi.*  and  nmount  of  wood  manufactured  into  pulp. 


Kind. 

Quantity  in  cords. 

1           1906 

1907 

1908 

Spruce  

Poplar 

Hemlock  .... 

Cottonwood  . 

Miscellaneous 

2,507,002 
328,470 
528.3S1 

69,277 

(1) 

;;'..ssc, 
194,160(2) 

2,700,853 

371,940 

576.154 

78,583 

66,084 

43,884 

125,162 

2,159,839 

302.217 

569,173 

94,18« 

)5,l'.7'.l 

45,309 

14H.n47 

3,661,176 

3,962,660 

3,346,953 

(1)  Included  with  miscellaneous.      (2)  Includes  Cottonwood, 

The  total  value  of  the  wood  used  for  pulp  in  190?  was 
$32,360,276,  and  in  1908  it  was  $28,047,473. 

While  on  the  subject  of  wood  I  must  refer  to  the  dis- 
tillation. In  so  far  as  the  wastes  of  the  sawmill  and  the 
forest  are  utilised  in  this  process  it  is  in  the  interests  of 
economy,  but  plainly  when  good  wood  that  might  be  used 
for  other  purposes  is  used  it  only  increases  the  difficulties 
and  does  not  make  for  conservation.  As  far  as  I  have 
been  able  to  learn,  the  wood  that  is  used  for  distillation 
is  largely  waste,  such  as  tops,  sawdust,  slabs,  and  timber 
too  small  to  be  profitably  handled  for  lumber.  The 
products  obtained  are  wood  alcohol,  acetates,  acetone, 
turpentine,  charcoal,  tar,  etc.  A  correspondent  has  given 
this  information  :  "  The  destructive  distillation  of  hard 
woods  in  this  country  is  now  almost  wholly  conducted  in 
connection  with  lumber  operations  or  charcoal  iron 
furnaces,  and  the  wood  used  is  beech,  birch,  and  maple, 
very  little  of  any  other  kind."  ...  "  The  yields  obtained 
average  per  cord  about  as  follows  : — 

Acetate  of  lime 200  pi  mud.. 

Methyl  alcohol  (100  per  cent.)    9  gallons. 

Charcoal  50  bushels. 

Wood  tar    8  gallons. 

Wc  0 1  oi! 5  gallons. 


I  \t\  .  So.  u.i 


\NM    \l.  MEETING 


H.V. 


I  the  chemist  interested  especialbi  in  the  problem! 
<rf  the  Bcience,  the  methyl  alcohol  appeals  most  strongly. 
While  ii"l   many  years  «..  n   was  n   very  difficult   matter 

th        ub  i  ince   in  anything   like   pure  eonditi it 

■B  now  I"-  obtained  in  an)  desired  quantity  and  practically 

ohemically  pure. 

S.i!  o  I  visited  Duluth  a(  the  western  end  of 

-    ,  lh. it  which  made  the  strongest  impression 

upon  me  was  the  sigh!  ol  the  sawmills.     The  scale  oi  thi 

tions    passed    all    understanding,    and    the    waste 

MB  heartrending.     Slab     and     iwdusl   formed  mountains 

that   could    not    be   allowed    to    go    on    growing.      The 

in    the    energetii     application    "I    oxygen,    j 

I  have  a  clear  mental  pit  ture  ol  an  immense  blast  furnai  e, 

ne  function  of  which  was  to  destroy  the  waste.     Well, 

otes  air  being  found  for  this  waste  material,  and  I  doubt 

-til]   continues   to   perform    its  ct  uel    part. 

U,   have  seen  that  distillation  ha ne  to  tin    rescue  to 

one  extent.     It    begins  to   look   as  though  another  use 

may  be  found  for  sawdust.     After  many  trials  and  much 

iiragcincnt.  the  Classen    process   for  tin    manufacture 

oho!  from  sawdust  seems  to  I"-  Hearing  success.     At 

present  then'  are  two  rival  concerns  at  work  on  this  problem 

I  nited   States.     The  yield   is  about    25  gallons  of 

I  to  the  ton  ot  dry  sawdu-t.      The  must   interesting 

.I   brought  out  in  the  investigations  thus 

far  curried  out  in  this  Held  is  that  sulphurous  at  id  converts 

the  pseudo-celluloses  or  hemi-celluloses  of  the  wood 

and  not  tin   true  celluloses,  and  it  is  said  that  the  residue 

can  be  used  in  the  manufacture  of  paper. 

Wat  .. 

The  conservation  of  water,  the   wise  dealing   with  this 

ral   resource,   is   after   all   the   fundamental  economic 

problem  of  the   nation,   and   this   is   being   pressed    lmine 

i    force.      Forests,  soil,  energy,  and  water  supply 

ire  intimately   connected.      \    great    struggle  is  now    in 

•go--  iii   the  I'nited  States  that    bids  fait    to  furnish  a 

most  important   political  issue,  a   struggle   between  those 

Ivho  have  the  welfare  of  the  nation  as  a  whole  at  heart, 

who  are  actuated  by  greed  and  who  represent 

ite  interests.      The  question  before  us  is  whether  the 

rights  shall  be  allowed  to  pass  under  the  control  of 

ns.    or   shall    be    kept    as    far    as    possible 

:    the  control  of  the   Government    fur   the   benefit   of 

people.      A    nice    question,    but    not    a    chemical   one. 

problem    is   nevertheless  connected    with   chemistry 

far  as  it     involves  the  action  of  water  upon  the  soil. 

'ion  and   irrigation  are  essentially  of  chemical   signifi- 

But  water  lias,  of  course,  a  more  direct  connection 

chemical    industry.      There   is    no    better   illustration 

an    what    is  going  on   at   Niagara    Falls.     That 

I    chemical    industries    have    been    then-    established 

:n  a  comparatively    few    years  i-  well  known  to  you. 

ipid  has  been  the  growth  of  these  industries  that  fear 

that    the    marvellous    beauty    of    the    Falls    is 

ined  to  destruction.     There  are  those.  1  regret  to  -..■ 

look  upon  this  possibility  without  dismay,  but  I  do 

M  believe  that  the  Society  of  Chemical  Industry  would 

and  on  that  side.      Fortunately,  both  the  Canadian 

I'nited    States    Governments    have    taken    steps    to 

rve  the  beauty  of  the  Falls,  which  I  think  may  fairly 

garded  as  a  valuable  natural  resource,  the  conservation 

I  ■  huh  is  of  importance  to  the  people  of  the  earth. 

not  intend  to  weary  you  with  a  detailed  account 

iiagara   Falls  industries,  but  I  have  taken  pains  to 

•t  the  latest  information  in  regard  to  the  amount  of  power 

■    utilised   and  the   principal   uses  to   which   it   is  now 

'it.    This  information  is  by  no  means  complete,   but   it 

be  useful  and  interesting  to  some.      It   i-  condensed 

i  ■  following  table  : — 

Table  IV. 

]  si  •»  Carbine  i  empany      35,000  h.p. 

i.uiv  ol    Unerica    in. nun  .. 

I  Man  Electrolytic  Company     S.000  .. 

rborunduni  Company    - 

'«ar»  Electro-chemical  Company    6,000  .. 

Graphite  Company  2,000  ,. 

Blectm-chemnal  Company    fi.onn  .. 

■    chemical  Companv i,000  ,. 

Company    2,000  ., 


The    products    in. unite  tmcil    at     Niagara    Falls    V 

are    aluminium,    dium,   cau  tic  all. ah  and   bleach   pro 

ducts  derived  from  electrolytii   chlorine,  calcium  carbide. 
calcium    nitrate,   hypochlorite   solutions,   ozone,   oxygen 
and   hydrogen,  artificial   graphite,  artificial  emerj    (eat 
in  it  nudum  i.  sodium  cyanide,  -odiiiin  peroxide,  potassium 

and   sodit thlorate,   phosphorus,   ferro  and  aluminium 

alloys. 

According  to  a  statement  in  the  "  Elei  trical  World  "  tot 
Hi  tuber  21,  1909,  "  the  energy  from  Niagara  Palls  is  used 
at  the  rate  ol  126,800  horse  power  for  electrochemical 
processes,  66,200  horse  power  for  railway  service,  36,400 
horse  power  for  lighting,  and  54. MO  horse  power  fin- 
various  industrial  services,  the  total  bemg  JT.'i.' ' I1 '  hi  I 
power.  Since  the  water  of  Niagara  Falls  represents  pro- 
bably 5.ikm),000  horse  power,  it  would  seem  that  only 
about  5-5  per  cent,  of  the  available  power  is  being  utilised 
at  present." 

lb.   above  statement  applies  to  the  operations  on 
sides  ,,f  the  Falls     the  Canadian  as  well  as  the  American. 

I  .mi  incur  thai  I  have  not  presented  anything  novel 
in  what  1  nave  said  about  the  ntilisati d  the  power  of 

Niagara  Falls.      My  main  object  in  referring  to  this  snbje.  t 
at   all  was  to  arrest   attention   to  this  use  of  water  DOWei 

as  a  factor  in  tin    rservatdon  oi  coal  and  wood,  but   90 

much  has  been   said  on  this  subject  of  late  yean  that    I 

ought  perhape  to  apologise  for  even  touching  upon  such 
elementary  matters, 

1  was  about  to  use  tin-  words  "and  DOW,"  bul  their 
technical  use  at  or  near  the  end  of  a  Sermon  led  me  to  fear 
the  sigh  of  relief  that  generally  follows  them,  and  1  do 
not  want  to  deceive  you.  I  am  not  through,  but  soon  shall 
be.  It  was  perhaps' bad  judgment  that  has  |,,|  me  to  talk 
to  you  mainly  on  the  conservation  of  the  natural  resoui 

of  the  United  States,  but  "  out  of  the  abundance  of  the 
heart  the  month  speakcth."  The  subject  is  -,,  in 
and  so  suggestive  that  I  could  not  resist  the  temptation. 
It  is  well  that  you  should  know  that  the  shoe  is  beginning 
to  pinch  us,  and  we  are  dying  to  learn  the  lesson  of  frugality 
and  economy.  It  must  be  admitted  that  we  have  I 
and  are  still  shamefully  extravagant.  Even  the  poorer 
oi  our  people  spend  their  substance  as  if  there  were  no 
hereafter.  But  the  day  of  reckoning  is  coming.  Indeed, 
it  has  dawned.  Prices  of  food  have  risen  to  an  alarming 
extent,  and  all  are  wondering  why.  The  Congress  is  at 
), resent  engaged  in  an  investigation  with  the  object 
discovering  the  causes.  \  new  cause  is  discovered  even 
da\  -one  as  satisfactory  as  the  other.  The  fact  is  that 
the  raising  of  crops  and  of  live  stock  i-  gradually  becoming 
more  expensive  as  the  earth  become-  more  thickly  popu- 
lated. Other  courses  arc  no  doubt  operative,  such  as  cold 
ge.  which  enables  the  dealer  to  increase  prices  by 
withdrawing  some  of  the  supply  of  perishable  material 
from  the  market  in  times  oi  plenty  to  be  brought  out  again 
in  times  of  dearth.  The  tariff  also  probably  has  some  ,-tt.  .  t 
on  prices  of  food,  though  it  will  be  difficult.  1  fancy, 
show  just  how  this  works.  Whatevermaj  bethe  ausethe 
peopleof  my  country  arc  much  wrought  up  over  the  present 
state  of  ariairs  and.  as  the  public  mind  is  not  wholly 
scientific,  it  has  come  about  that  the  Aldrich-1'av  ne  tanli 
is  made  to  shoulder  a  large  part  of  the  blame.  As  usual. 
hysterics  play  a  large  part,  and  it  now  looks  as  though  we 
were  on  the  verge  of  a  political  upheaval,  largely  m  COO** 
quence  of  such  thinking  as  the  people  as  a  whole  indulge 
in — the  subject  being  the  high  price  of  living,  and  this  i- 
very  intimately  connected  with  tin  subject  of  conservation, 
which,  in  turn,  as  1  haw-  tried  to  show,  and  as  is  perhaps 
evident,  involves  i  hemistry. 

if  m\  address  has  failed  to  interest  you  ;  if  1  have  shown 
my  unfatniliaritv  with  industrial  chemistry;  if  1  have 
rushed  in  where  angels  fear  to  tread.  1  apologise.  After 
all  the  fault  is  yours,  for  you  elected  me  President,  and  it 
became  my  duty  to  say  something  1  have  said  it.  Let 
me  add,  in  conclusion,  that  this  meeting  in  Glasgow  will 
always  remain  with  me  as  one  of  the  pleasantest  erpen- 
enoes  of  my  life.  I  thank  you  for  bearing  with  me  so 
patiently. 

Mr.   Walter  1".   Rbid   [Surrey)   m   moving  a  vol 
thanks   for   the    address,    said   that    the     President    had 
said  it  was  their  fault  for  electing  him  as  their  I  resident  ; 
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but  it  was  their  duty  to  elect  a  membei  from  the  other 
side  of  the  water.  They  had  1,500  members  over  there, 
.mil  the  muni"  rowing,  and  they  were  onlj   too 

glad  to  get  men  of  distinction'  from  the  other  side  to  fill 
the  office.     It  was  true,  as  the  President  bad  said,  that  they 

d  not  expect  him  to  be  there  every  day,  because  their 
visits  were  like  those  of  the  angels,  few  ami  far  between. 
It  was  quite  possible  that  in  the  immediate  future  they 
might  be  -till  more  like  angels,  and  they  might  tome  to 
them  through  the  air  in  24  hours  or  less.  They  were 
extremely  ohul  to  welcome  the  President,  and  thank 
him  for  his  address, 

Dr.  G.  T.  Beilby  (Glasgow),  in  seconding  the  motion, 
said  that  they  were  used  to  hearing  of  the  great  things 
America  was  doing  and  was  going  to  do,  and  of  all  its 
enormous  resources,  and  he  thought  it  came  to  them 
as  a  rude  shock  to  hear  that  these  resources  were  so  near 
their  end.  and  that  their  cousins  across  the  Atlantic  were 
seriously  and  as  a  National  matter  taking  up  the  question 

conomy.  He  thanked  the  President  for  his  splendid 
address. 

PRESENTATION    OP    THE    SOCIETY'S    MEDAL. 

In  presenting  the  Society's  inedal  to  Mr.  Thomas  Tyrer, 
the  President  said  that  the  conditions  under  which  the 
Society's  Medal  was  awarded  on  this  occasion  differed 
somewhat  from  those  which  formerly  prevailed.  Prior 
to  the  granting  of  the  (barter  of  Incorporation  in  1907, 
by  the  late  King  Edward  VII..  services  rendered  to  the 
Society  apart  from  their  scientific  or  technological  import- 
ance or  value  did  not  constitute  any  qualification  for  such 
recognition.  By  a  happy  inspiration  on  the  part  of  those 
who  drafted  the  Charter,  this  obviously  undesirable 
disability  was  removed,  and.  as  the  result,  it  was  now 
his  privilege  and  pleasure  to  give  effect  to  the  resolution 
of  the  Council  which  had  been  duly  announced  in  the 
"  official "  columns  of  the  Journal,  namely  :  "  that  it  has 
awarded  the  Medal  of  the  Society  of  Chemical  Industry 
to  Mr.  Thomas  Tyrer  for  his  conspicuous  services  to 
the  Society  and  to  Applied  Chemistry.'' 

It  was  well  known  that  the  present  recipient  had 
very  special  claims  to  the  distinction  in  respect  of  the  care. 
forethought,  watchfulness,  initiative  and  constructive 
ability  he  had  always  displayed  in  the  interests  of  the 
Society  in  every  direction  since  its  inauguration  in  1881, 
under  the  Presidency  of  the  veteran,  now  the  Right 
Honorable  Sir  Henry  E.  Roscoe. 

Mr.  Tyrer  had  filled  every  possible  office  in  the  Society 
with  the  admiration  of  his  colleagues  and  to  the  entire 
satisfaction  of  the  members  generally,  and  in  these 
circumstances  it  would  be  superfluous  for  him  to  dwell 
upon  Mr.  Tyrer' s  unremitting  solicitude  for  the  welfare 
of  the  So,  iety  or  to  give  the  meeting  any  detailed  recital 
of  his  self-sacrificing  labours  on  its  behalf.  The  work 
and  its  results  were  demonstrated  by  the  present  pros- 
perous condition  of  the  Society,  ami  this  was  the  best 
testimonial  and  greatest  reward  whii  h  sui  h  a  worker 
could  ever  receive. 

He  had  sincere  and  unqualified  pleasure  in  making  this 
award  of  the  Council  to  Mr.  Thomas  Tyrer.  first  Sectional 
Secretary,  subsequently  a  Chairman;  its  President  in 
1895 ;  who  visited  every  section  of  the  Society,  including 
the  American;  now  its  Honorary  Treasurer,  and  with 
one  short  year's  interval  continuously  a  member  of  its 
<  Sonne  il  and  <  lommittees. 

Mr.  Thomas  Tyrer  said  that   he  Found  it  exceedingly 
difficult    to   acknowledge    in    terms   at    once   simple   and 
iropriate.     Mr.  Macdonald  bad  in  his  incidental  refer- 
ence to  the  recipient  used  the  word  "inception."     Now 
it  was  the  absolute  ti  y  that  he  (Mr.  Tyrer)  had 

no  part  or  lot  in  "  ini  eption,"  mm  h  less  the  "  i  oni  eption  " 
■  if  the  Society  ol  Chemical  Industry.  That  origination 
urred  before  he  bet  ame  an  officer,  as  first  Hon.  Sei  retary 
of  the  London  Section,  the  earliest  to  be  formed,  in  ivsi. 
In  the  loom  they  had  one  his  one  time  colleague  in  the 
ial  body  and  a  past  President,  Mr.  Kustace 
1  arey,  who  really  was  an  original  member  of  the  group 
of  men  who  were  at  the  Society's  inception.  To  them 
the  i  redrt  of  large  ideas  and  high  hopes  belonged,  and  he 
was  happy  in  knowing  that  he  seconded  their  views  and 


tilled  the  ground  in  which  they  had  sown 
and  nurtured  the  sturdy  plant  which  sprang  up.  From 
the  "original"'  minutes  of  the  "  Faraday"  Club  at  St 
Helen  s,  Lancashire,  from  which  the  nucleus,  so  to  say,  oi 
thcSocii  t\  was  evolved,  it  was  abundantly  clear  that  be  was 
neither  one  of  the  "  Founders'"  nor  the  "  Fathers  "  of  tin 
Society.  He  was,  however,  thus  carh  its  loyal  - 
and  remained  so.  All  that  had  been  so  kindly  ascribed 
to  him  was  true  in  so  far  that  his  work  had  always  been  n 
good  faith  and  a  labour  of  lovi — in  fact  a  hobby.  II. 
was  honoured  by  being  associated  in  work  for  a  Societ\ 
initiated  by  a  group  comprising  such  men  as  its  first 
venerable  President.  Sir  H.  K.  Roscoe.  the  late  l>> 
Ludwig  Mond,  now  alas,  passed  away  like  so  many  ", 
the  first  Council,  Mr.  Kustace  Carey,  happily  p 
and  the  late  George  E.  Davis,  its  enthusiastic  Hen 
General  Secretary.  The  history  of  this  was  recited  ir 
the  "old"  minute  book,  which  he  hoped  would  neithei 
be  "  lost,  stolen  or  strayed."  The  resolution  ol 
Council  awarding  the  Medal  referred  to  services  t> 
Applied  Chemistry.  He  desired  to  say  that  these  wen 
not  creative  or  inventive,  but  relative,  inasmuch  a< 
they  included  service  on  the  Departmental  Committee 
in  respect  of  alcohol  for  industrial  use ;  classification  an( 
insurance  of  goods  for  carriage  by  railway;  regula 
tions  for  carriage  of  acids,  through  the  machinery  o 
Chambers  of  Commerce  and  joint  committees  of  thi 
Society  :  and  possibly  some  preliminary  work  on  a  fairh 
large  scale  on  "rare"  earths.  This  honour  he  felt  n> 
compunction  in  receiving,  and  he  appreciated  more  thai 
he  could  well  express  the  friendliness  and  sympathy  o 
all  with  whom  he  had  been  associated,  and  not  last,  no 
least,  the  loyalty  of  the  entire  staff  at  Westminster. 

Report  of  Scbctatobs. 

The  Scrutators  then  presented  their  report  statu 
211   ballot'  papers  had  been  handed  in  of  which  10  werl 
spoilt.       The     following    gentleman     had     been    i  li 
ordinary  members  of  Council : 

Mr.   Julian   L.    Baker. 
Dr.  Edward  Divers,  F.R.S. 
Dr.  Milton  L.  Hersey. 
Mr.  D.  J.  Playfair. 

(Signed)         William  S.   Denham. 
F.  J.  Wilson. 

(The  List  of  Council  appears  on  page  851.) 

The  President  welcomed  Mr.  Reid    as    his   sui 
and  hoped  that  he  would  find  the  duties  of  the  office  e 
pleasant    as   he   had  found  them,  and  that   it   would  pi 
be  necessary  for  him  to  make  a  journey  of  something  lik 
0,000   miles  in  order  to  give  his  annual  address. 

Mr.  Reid  thanked  the  Society  for  the  honour  conferre 
upon  him. 

Mi.  T.  L.  Patersun  said  he  had  much  pleasure  in  p» 
posing  that  2o  guineas  be  paid  to  the  Auditors,  Mess 
Norton,  Feasey,  and  Slade. 

Mr.  W.  H.  <  Vileman  seconded  the  motion,  which  wi 
unanimously  carried. 

Mr.  T.  Fairley  said  it   fell  to  him   to  ask  the 
to    hold    its    Annual   Meeting   next   year    in    the    I  it\    i 
Sheffield.       He   was   sure   that   they  would  get    a   heart 
welcome. 

Mr.  John   Evans  said  that,  as  a   Yorkshire  membei 
the  Society,  he   had   pleasure  in  seconding  Mr.  Fairley 
proposal.     He    felt    certain    if    the    meeting    decided    . 
Sheffield,    the   Sheffield   people   would   give   them  a  vei 
hearty  welcome. 

(In' the  motion  being  put  to  the  meeting,  it  was 
unanimously. 

Dr.  Lewkowitsch  proposed  a  vote  of  thanks  to  'I 
Governor,  Managers,  and  Council  of  the  Technical  Collej 
for  the  use  of  the  room. 

Mr.  Eustace  Carey  seconded  the  motion,  which  w 
carried  unanimously. 

Dr.  G.    T.    Beilby   said,   on  behalf  of    the  Go 
of   the   Institution,  that  it  was  with  great   pleas, 

were  able  to  welc e  the  Society  to  Glasgow,  and  hop 

their   visit   there   would   be   very  pleasant. 
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Mt.-i    •    virfi    ill   tli. ml.-   to  thi    i  hairman,   the   meeting 
Ijiiiiiinii   i. ii    luncheon   |iri)viiU'fl    lij    the    Section    in   'lu- 
ll ill   nl    111.     <  ollcgc. 

in     I'vi.  M      i        \l.lil\l.i\M\. 

Ill  i  Ii.'  .ill .  i  II..UM.  w  huh  was  tin.'  ii it  i  ,1-1  I.,  i  Ii.    m 

mcnihci      iiii.l    ladies   travelled    by    -p. ■•  ial 

mn   to    Hull."  Ii.    .ii    tin     fool    ..I    I.. .Ii    Lomond,   when 

met    them    .mil    conveyed    llum    .t   .'i-l. ..I    two 

lie   loch    '"    Auchcndi iinan.    the   residence   ..t 

\|i-      \V     J.    Chrvstal.      II.  re     the     pai  i  \     »u- 

ocired  by  theii   hosts  on  the  lawn   with  a   salute  on  the 

111.-  magnilicanl    views  ol    Hen  I... in.. ml  across  the 

.-Ii,  the  '■ii.nl.  in  i.  .1   mi   i  he   bed   nt   an  old 

1   ihe   artistic   contents 

tli.    house  were  ins|>ceted  in  turn,  aftci    which  tea   was 

ovidrd  in  n  marquee  lo  the  strains  ot  a  line  hand.     The 

■•I.     tli.  n    photographed    I  iv    Ma.  line    Macdonald 

l   *J,    Hnthwi'll  Cnciu.   i  ila-L'.iw .  ami   returned   to 

'wn  after  a  mosl  enjoyable  visit. 

\  [SITS  TO  WORKS. 

\\  KUNKMi  \\  .     .Ill.V     litll. 

.k  Bkkwkkv.    (Messrs.  R.  &•.  J.  Tennent.  Ltd.) 

ntv.    led    l.y    Mr.    Allans    M.Kay.    was     received 

Mi    H.  A.  Hi-.I1.-_T.    the    managing    director,   and    Mrs. 

ind  entertained  to  afternoon  tea. 

ewery    «;:-  founded    in   the    lsth   century,  and  of 

!    til  has  In. ii  added  for  brewing  lager  ln-.-r. 

I'll.-  principal  raw  material  is  barley   malt    made  in  the 

•ual  way,  which  is  mashed  according  t>.  the  requirements 

!"    of  heei.     The  wort  i-  drained  off.  boiled  with 

id    then    cooled.       In    the    ease    of    pale      ales    and 

lie  wort   is  led  down  to  'in     !•"..  yeast   is  ail. led. 

si  the  primary  fermentation  goes  ..n  for  some  three  .lays. 

i-  then  racked  of!    into  barrels  or  vats  along  with  some 

ami   i-  then  all.. wed   to  mature  and   re-ferment 

from  55    to  60    I-'.       The  wort  for  the  lager  and  Munich 

■'.led  down  to  4,'{    I-'.,  and  the  primary  fermenta- 

n.  which   goes  on  at   a   temperature  of  from  -l.'i    F.   to 

eight    to  twelve  day-.      The  yeast,  which 

the  case  of  ale.   rise-  to  the   top.   in   the  ease  of  lager 

•  r.  -.tiles  to  the  bottom,  and  i-  known  as  bottom  (fer- 

n)    y.ast.      After    the     primary    fermentation    is 

'lie  heer  is  run  otT  into  latin-  store  casks  and  the 

v  fomentation  take-  place  at  about  32    !■'.  and.  lasts 

time.      The    refrigerating     machines    use    carbon 

and  t  Ii.    -lean;  required  for  all  purposes  is  supplied 

1    i  ncashire  boilers. 

ish  Cn    terative  Wholesale  Society.  Ltd., 
Siiiei.iim  u  i.  Works. 

arty,  led  by    Mr.  -la-.   M.  (,'iiecn.  wa-   receive'd    by 

i  ..I'll.,   directoi   ot   tie-  chemical  department, 

I'-.l  through  the  chemical,  presen  .-. .  onfei  tionery, 

making  depart  in.  nt  -.  and  afterward-  entertained 

noon  tea. 

represent    Inn    a    part    of    the    productive 

the  Co-operators  of   Scotland.      Covering   an 

'    12  8    res,    tin  \      ,  iv  c   grow  n    to   then    present    -i/e 

1887.      Over  3.000   persons  are   now    employed,  and 

limed    that    nowhere  else   in  Ureal    Britain  an    so 

i tried    on    within    on.-    gateway.     In 

factories,   nearly   one   hundred    trad.-   are   repn 

The    r         I       on    employs    1,000   workers   and 

of    hoots    and    shoes    per   week  :     the 

mint,    besides   printing,   turn-    1,000   I 

minim  into  bags  ;    while  the  t  alnti.-t    Fa 

■  i.lic.l-  ..f  suites  ol  furniture  in  a  year.      I'm  two 

urn  out   thousands  of  suits  for   men 

H        ry  Factory  shows  the  latest  machinery 

ing   underwear;     and    the    Chemical    Department 

it-polishes,    oils,    perfumes,   and 

I  la-  Pickle  Works  make  1*0.001 ttles  of  pickles 

-  :   the  Coffee  Essence  Works  di-p..-.-  of  1 .000.000 
iffee   essence;     the    Tobacco    Factorv    manu- 

1  .'"»i  lb.  of  tobs  he  I  onfection  Works 

1,250,000   lb.    "t    confectionery;     and   the    Preserve 


Work    3,360,000  jai  -  ••!  pn  ol  ■■  year. 

Thi-   -i\.s   some   idea   ..!    the    poBtibn   attained    bi 

P'  ■   'ii    ■ nt     'ii    ScOl  land 

Ki.ii-ii..\  "i   tmi:  Lord  Provosi  oi   Glasgow. 

The  Cn  poral  ion  ga  ve  a  reception  it      ■  ill  hambi  i  - 

in    the   evening.     The   ipanv   included    Lord    Provost 

Me  I  one-  Shaw,  Sii  Ii.  ma  1. 1  ucAlister,  Principal  of  Glasgow 

I  no.,  i  ity,    I'o   eh  ni    I -- 1.     Mi     W  alti  '    I     R<  id,   Dr, 

Bailby,  I    R  S.  and  a  number  ol  magistrates  and  c icilloi 

\uili  Hi. n  ladie*.  Music  was  provided  •■■.  Hen  Ill's 
orchestra   and   the   '  ila  gow    i  il  e  and    \l  u  ■  i  v. 

In  tin-  course  of  thi  i  - ng,  in  accordance  with  an  old  and 

excellent  custcm,  the  company  assembled  in  the  banqueting 

hall  in  order  to  hear,  from  the  i ith  oi  thi    Lord  Provost, 

the  reasons  which  had  induced  the  Corporation  to  offei 
special  hospitality  :..  the  Society.  Th.-  Lord  Provosl 
spoke  from  the  platform  and  wa-  supported   by  several 

r.aillie-    and    Councillors    and    the     President     and    Co  lined 

of  the  Soi  iety. 

Th.-  Lord  Provost  said  i  it  gives  me  verj  greal 
pleasure  to  extend  to  the  members  ol  the  Society  ..! 
Chemical  tndustrj  a  mosl  cordial  welcome  to  Glasgow, 
ami  in  say  how  gratified  the  members  ol  tl»  Corporation 
are  to  have  an  opportunity  once  more  of  rep  iving  in  th  ■■ 
ehaniliei-  an  Institution  that  is  exercising  -uch  a  far- 
reaching  influence  upon  science  and  civilisation. 

It  is  nine  years  since  the  S '  \  last  met  in  ( ilasgow .  and 

In  the  interval  which  has  elapsed  considerable  progress 
ha-  been  made,  not  only   in  the  nieinlier-hip.it  the  Society. 

but  in  the  advance  of  knowledge  in  the  particular  direction 
of  enquiry  in  which  the  mi  mbers  are  i  ngaged. 

Composed  a-  the  Society  ..i   Chemical    Industry  is  of 
gentlemen  of  the  highest   scientific  eminence,  and  als 
chemical    manufacturers,    its    deliberations    cannot    but 
have    an    important    influence    in    the    advancement    oi 
knowledge  and  the  en ag nil ireh. 

Bv  the  interchange  of  ideas  and  comparison  of  mi  thodc 
which  such  conferences  make  possible,  our  countrj  is 
enabled  to  keep  it-  place  in  the  van  of  invention  and 
discovery,  and  the  Society  also  affords  opportunities  foi 
those  engaged  in  this  Industry  to  become  acquainted  with 
the  march  of  progress  and  advance  of  though!  all  over  the 

W  .  '!  I.I. 

In  no  part  of  the  United  Kingdom  could  the  members 

more  appropriately  meet   than  ill  Glasgow,  which,  amid  its 

numerous  ramifications,   includes   some   oi    the   foremost 

manufactories  and  chemical  laboratories.  It  has  also 
m  th.-  past  been  the  nursery  for  men  who  have  achieved 
the  highest  eminence  in  the  realm  ol   investigation 

science. 

\paii  from  the  numerous  directions  in  which  our 
industrial  and  mercantile  community   are  engaged  in 

chemical  industry,  the   Corporatii I   Glasgow    itself  is 

deeply  interested  in  it. 

If  the   members  of  the  Society  ild   afford  thi 

to  visit  the  Corporation  Sewagi   Works,  they  would  I 
have  an  opportunity  ol  obsei  vinsthe  manner  in  which  a  1 
volume  of  sewage  is  treated  and  disposed  of.  and  ultimately 
discharged  into  the  river  a  pure  effluent,  bj  means  ol   the 
chemical  processes  to  which  it  is  subjected. 

There   is  si  an    Ij    any  di  partmi  nt   ol    human   a 
that  can  afford  '  i  ignon    I  h 

.  u  his  importan  ir  in  the  pn 

the   health   oi    it"-   community   i^    being    in 
ippre.  i 

In  associating  these  remarks  with   tbi 
Pn  -ci.n  .   1    in,  reminded  that   th     Presidi  i 
yoin    S  has   always    I  I    by   men  who   have 

i  ' 
ipplicatii  ii  '■:  these 

1    I    el   -lire   thai 

sustain  th.    bighi  st   traditions     '  hi    ■         ,  and  add  ; 
to  the  reput  itioi  i  ..hoi.-. 

President  Ir.  \  Remsrs,  said  that  while  hi  had 
in  Glasgow  befoi  »  "'"'■     Tbj,:  w,asa 

.    wh.n   on.    was  three     thousand    or 

naj    i "     -  -      That    morning  he  had 

said  a  t.  w   I.,  bli    wi 

wasextended  b\  oni  of  the  officials  ol  Glasgow  Corporation. 
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The  conditions  under  which  his  remarks  were  then  made 
were  rather  unfavourable  I »« »t  li  to  warmth  of  expression 
and  warmth  oi  anj  other  kind,  bul  probably  partially  in 
consequence  oi  the  work  that  the;  had  done  that  morning, 
the  heavens  had  cleared  and  it  would  be  difficult  to 
record  ■  more  delightful  experience  than  that  which  the 
Society  had  enjoyed  that  afternoon  at  Loch  Lomond. 
On  behalf  of  the  Society  he  thanked  the  Lord  Provost 
for  his  words  of  welcome.  If  he  had  had  tune  he  might 
have    said    somethu  gard    to    the    functions    o) 

the  Society,  but  he  noticed  that  the  programme 
;  '  At  thi-  hour  they  will  kindly  assemble  in 
the  Banqueting  Hall  tot  a  few  minutes  Bpeaking," 
and  that  had  made  an  impression  which  would  produce  an 
effect.  He  again  expressed  his  own  great  satisfaction  in 
being  able  to  be  present  at  the  reception  and  to  receive  the 
welcome.  He  was  competent  under  proper  circumstances  to 
continue  at  some  length,  but  under  the  special  circumstances 

he  WOnld  not  do  so. 

Mr.  David  .T.  Pi.  u  fair,  <  ilasgow,  joined  with  President 
Remsen  in  thanking  tie-  Corporation  for  extending  the  city 
hospitality  to  the  Society.  Glasgow  was  celebrated  for 
many  things.  It  was  celebrated  tor  the  excellence  of  its 
Municipal  Government,  it  was  celebrated  for  its  enterprise, 
and  it  was  celebrated  for  its  splendid  hospitality,  and  as 
members  of  the  Society  they  thanked  the  Corporation 
toi  their  splendid  hospitality.  They  knew  that  Glasgow 
was  largely  interested  in  a  corporate  capacity  in  Chemical 
Industry.  They  had  some  of  the  best  and  largest  organised 
easworks  in  the  country,  and  the  sewage  works,  completed 
so  far  as  Glasgow  was  concerned,  but  not  unite-  completed 
so  far  as  their  surrounding  burghs,  was  bound  to  become 
the  admiration  of  almost  all  those  towrs — and  there  were 
many  of  them — in  which  the  sewage  problem  had  proved 
a  most  serious  one  to  tackle.  The  next  problem  that  they 
expected  th-  Corporation  to  tackle  was  the  air,  and  the 
Society  hoped — and  he  thought  it  was  more  likely  to 
come  from  the  members  of  their  Society  than  perhaps 
from  any  other  source — that  they  would  lie  able  to  get 
advice  or  processes  which  would  restore  to  them  an  air 
perhaps  as  pure  as  at  the  top  of  Ben  Lomond,  while  the 
water  running  down  under  five  bridges  was  as  pure  as  the 
water  in  Lock  Katrine 

The  Lord  Provost  thanked  them  for  the  vote  of  thanks 
that  they  had  passed.  The  purification  of  the  air  did 
not  lie  with  the  members  of  the  Society  of  Chemical 
Industry  at  all.  but  that  it  lay  to  tie-  "hand  of  every 
citizen  of  Glasgow  to  assist.  If  the  members  of  the 
>uld  produce  a  smokeless  fuel  he  was  quite  certain 
that  tin  people  of  Glasgow  would  use  it.  The  air  at  the 
bsolutely  pure.  They  wanted  only  to 
keep  the  impurities  out  of  it.  He  was  quite  satisfied 
that  the  air  in  and  around  Glasgow  was  the  finest  air  that 
they  could  almost  get  in  the  world,  but  they,  the  inhabitant-, 
in  th:-  winter  time  must  have  some  beat  and  it  was  in  the 
production  of  the  heat  that  (ley  sent  the  impurity  in  the 
air.  If  the  Chemists  would  produce  a  good  smokeless 
fuel  then  the  whole  problem  would  be  solved.  The 
Corporation  were  delighted  i"  see  the  members  of  the 
Society  there.  They  were  onlj  sorry  that  they  had  not  a 
larger  number  of  the  citizens  of  Glasgow  present.  As 
they  were  all  aware  they  wen-  supposed  to  be  in  the 
summer  months  now.  and  he  had  no  doubt  a  gTeat  many 
of  the  citizens  were  down  on  the  lionnie  banks  of  Loch 
Lomond  or  some  other  place  like  that.  He  thanked  the 
Society  on  behalf  of  hi-  colleagues  for  its  kindness. 

Thursday  Morning,  July  7th. 
Works  ok  tiii:  Glkkboig   Dniok  Fireclay  Co.,  Ltd. 

On  arrival  at  Qlenboig  station,  adjoining  the  works, 
the  party,  I'd  by  Mr.  \\ .  G.  McKellar,  was  received  by- 
Mr.  James  Dunnachic,  <  hairman  of  th.-  Company,  who  has 
given  a  life's  study  to  the  utilisation  of  the  Glenboig  clay, 
now  regarded  as  a  standard  material;  while  Mr.  .John 
Douglas,  the  manager,  conducted  the  party  through  the 
works  an<l  explained  every  detail  of  the  processes. 

Tin  (  ompaiiy  has  two  work  sat  Glenboig  tin-  •  lid  Works, 
and^the  Star  Works — as  well  as  factories  at  Cumbernauld 
■and^Gartcosh.     About     1,000    hands    are    employed    in 


mining  the  clay  and  in  the  works.  The  Compani 
output  includes  all  sorts  of  fireclay  goods  for  imiustr 
purposes. 

The  clay  is  obtained  from  the  carboniferous  formatii 
The  chief  seam  crops  out  at  the  Old  Works,  but  is  reach 
by  a  shaft  at  a  depth  of  500  ft.  at  the  Star  Works,  bo  rai 
is   the   dip.      The   shaft    passes   through   several   scams 
fireclay,  but  only  the  lower  one,  which  has  been  found 
-jive   satisfactory   results,   is   utilised.      The    pei  uliaritj 
this   material   is  that,   although   the   percentage  of  fer 
oxide  is  1-30.  the  impurity  is  segregated  in  grains  tnste 
of  being  disseminated  through  the  mass.      The  scam  us 
is   fairly   uniform,    hut    is    subject    to    a    careful 
before  passing  into  the  mills,  which  are  of  the  edgc-runn 
type,  with  a  perforated  bottom.      The  pugging  is  also  do 
in  revolving  pans,  and  nearly  all  the  moulding  is  done 
band.     Where  special  accuracy  of  form  is   required,  t 
moulded    articles    are    machine-pressed    when    half   di 
Large  articles  such  as  gas-retorts,  of  which  considers! 
numbers  are  produced,  have  to  be  built  up  in  su 
rings    by  hand-moulding,  an    operation    that    may   ta 
several  week-,  owing  to  the  need  of  letting  the  lower  p! 
become  hard  enough  before  adding  further  weight  on  o 
The   operation    of   joining   on   each    successive    i 
watched  with  interest,  ami  was  carried  out  by  scarifying  a 
kneading  the  two  parts  together  at  the  junction  and  on  tl 
foundation     building     up  the    new   ring.       After   care 
drying  in  steam-heated  sheds,  the    articles    are  fired 
gas    in    a    number   of   communicating   chambers   on  t 
Hoffmann     principle.     The    articles    already     burnt    : 
cooled  by  passing  over  them  the  air  on  its  passagi 
burners.     The  gas  is  also  brought  to  a  high  temperati 
by  means  of  waste  heat,  so  that  the  very  high  temperati 
required  for  the  burning  of  a  durable  fire-brick  is  eas 
obtained.     The  gas  is  made  in  a  regenerative  product 
the  result  of  this  system  of  burning  is  that  large  quantit 
of  goods  are  made  without  visible  smoke.     This  was  t 
first  successful  gas-fired  continuous  regenerative  kiln  a 
is  due  to  Mr.  James  Dunnachie's  inventive  skill   (see  t 
J.,  1882,  504  ;    1891,  548). 

The    Britannia    Pottery.     (Messrs.    Cochran    i 
Fleming.) 

A  large  party,  led  by  Mr.  J.  Arnold  Fleming,  \ 
received  at  the  works,  in  Glebe  Street,  Glasgow,  by 
James  Fleming,  who  took  them  round  and  explained  cm 
detail  of  the  processes.  This  pottery,  founded  in  18 
covers  an  area  of  10.000  square  yards,  and  employs  I 
workers,  and  has  an  average  output  of  1,000,000  pie 
per  week.  From  the  "  saggars "  to  the  crates  in  wh- 
ine goods  are  packed,  everything  is  manufacture  I  in 
works,  and  only  the  coal,  50  tons  of  which  are  used  dai 
and  the  raw  materials  are  obtained  from  outside. 

Cornish    stone  containing  a   proportion   of  alkali,  t 
calcined  French  flints  are  finely  ground  and  levigated 
various    proportions    according    to    the    type    "f    pott 
required.     This  mixture  is  then  run  into  tubs  containing  r 
requisite  quantity  of  ball  clays  from  Devon  and  Doi 
kaobn  from  Cornwall,  and  thoroughly  mixed  with  wa  • 
The  resulting  mass  is  filter  pressed,  pugged  and  delive 
to  the  potter.      For  round  ware,  the  potter's  wheel  is  at . 
and   for   oval    ware.    etc..    plaster    moulds   are   employ 
Handles  and  spouts  are  put  on  afterwards.     The 
or  raw  ware,  when  dry.  is  fired  in  "  saggars  "  (a  spt" 
of   muffle)   for   several   days  at    a   temperature     of  ab 
SOOO3  F.  ;      the     resulting    product   is    called    "  biscu 
This  is  sometimes   printed  and   painted   with   undergl 
colours,  after  which  it   is  dipped  in  ground  gias 
placed  in  "saggars  "  and  fixed  in  so-called  "  glost  "  kil 
some  of  which  contain  over  200,000  pieces.      In  these  k  - 
the  ware  is  separated  by  small  pieces  of  baked  clay  called 
various  names.     Finer  ware,  such  as  "  Semi-(  liina.    : 
through  a   further   process  of  decoration   with   gi 
colours  after  passing  through  the  "glost  "  kilns. 
China  "   is   harder  than   true   "  China  "    but    is   not   trs 
lucnt.      Lithographing  and   printing  on  the  glaze  i-  - 
largely   practised,  after  which  the  ware  is  fired    foi 
20  hours  in  a   "muffle   "    kiln.     In  some  cases,   sevi 
firings  are  required.      For  line  mottlins;  enamels  of  van 
using   points  are  used. 
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Tim  RBDA1        \i  ikks.mis. 
nckiii  m  Kiuun     Messrs.  Wm.  Beardmork  S  Co.,  I.ti>. 

With  the  armour- pinto  and  ordnance  works  at  Parkhead, 
e  plate  mill-  at  Mosscnd,  Lanarkshire,  and  the  marine 
igilleand  boiler  works  ami  shipbuilding  yard  at    Diiliiiuir 

I  the  I  lydo,  the  Company  is  in  a  posit  ion  to  build  warships, 
mpletc  in  every  main  respect.  The  enterprise  had  i t > 
u'ln  in  tho  weak  of  the  forge,  and  the  subsequent  develop 

iv. 1 1  stool  plant  led  to  the  aequisition  and  creation 
■Upbuilding    facilities.     At    Parkhead,    the    works   are 

II  under  reconstruction,  one  side,  i  ontaining  the  armour 

tory,  being  only  partially  completed,  but,  on  the 

ide,   u    new    ordnance    factory    and    foundry,   con 

ining  a  5000  ton    hydraulic  press  for  compressing  fluid 

I    ■   liu   i    i  [iiiipment  for  gunmtiking,  is  complete. 

I  Parkhead  w.aks. late  from  1835.     In    I860  the  Napier 

niily  transferred  them  to  Win.    Kiglo    and   Wm.    Board - 

a  bom  di.,1  in  1877.     His  son  no\i  has 

j  ntrol.    The  works  had  already  assumed  importance,  and 

|r.  Bcardmorc,  who  had  hern  interested  in  the  produ<  tion 

I  nickel  steel  i  i  s.  t umed  his  attention  to 

I  mom    for    warships    in     connection     with     the     Harvey 

mentation    and    chilling    process.      The   gun    shops    were 

1 000. 

I  The    possible    annual    output    of    steel    at    Parkhead    is 

I  Mut    300,0(10    tons.      The    molten    steel    i-   conveyed    in 

running  on   rails,  to  the  compression   pies.,   being 

urvd  into  conical  moulds  by  which  lateral,  in  addition 

nil    pressure,   i-    secured.      This   particular  form   of 

leisure  is  known  as  "the   Beardmore  trefilage  process." 

ml    produces  ingots  up  to  40  tons,   while  heavier 

ip  to  12n  tons  are  east  in  octagonal  pits.      The  •  aid  ■ 

the  ingots  arc  then  cut  off. 

I  In  the  armour  shop,  containing  a  12,000  ton  hydraulic 

ro  is  plant  foi   dabbing  nrnioui  plates  proparator} 

rullin:  and  for  working  other  large  castings.     Here  also 

l>   the    re-heating    furnaces,    now    being    extended    and 

Instructed.       Uioul  8000  tons  of  armour  and   150,000 

las  of  plates  and    bars  are   being   made  annually  at    the 

J  .rkhead    and    Mossend    Works.      There    is    also    a    large 

carburising  plates,  and  the  shop  for  planiiiL'  and 

i    armour  plates,    preparatory   to    tempering,    has 

enlarged.      The  reheating  furnaces  arc  furnished 

tli  beds,  running  out  on  rollers,  foi   rapid  dealing  with 

huh  arc  lifted  by  cranes  and  plunged  into  a  bath 

•il  to  be  tempered,  or  into  the  sprinkling  [lit   for 

uling  and  hardening  the  surface. 

ipplieation  of    producer-gas  as  a  source  of  electric, 

Iraulic  or  pneumatic  power  is  an  important    feature  of 

.  and  this  involves  a  \  ery  large  plant  for  recovering 

and  other   residuals.     The   ammonia    is   recovered  as 

Iphate.     '"Washed  "  gas  is  us.d  to  the  fullest  extent  for 

maces,  re-heating  pits. and  electric  generators.  A  1000 h. p. 

•  engine  was  shewn  in  full  work.     The  gun  shop  is  recent. 

i  capacity  is  20  12-in..  50-calibro  guns  per  annum,  or  in 

■portion  for  nuns  of  greater  or  less  calibre.    The  forge 

■prises  a    range   of   reheating   furnaces  and  hydraulic 

issss,  by  which    the  ingots  are   rough  forged,   and  after 

to  length  and    "trepanned"  i  by  cutting  out  the 

the  lubes  are  forged  upon  mandrills. 

machine   shops,  oven    machine  is  run 

il    and  there  is  no  shafting.      The  gun  tempering 

i  ft.  high,  1  till  ft.  long,  and  lili  ft.  broad  and  looking 

a    a   colossal    perpendicular   chapel,   contains   the 

hardening   furnaces   and    pits,   the   tempering   fun 

shrinking   pit.      The  heights  of  the  furnaces  and 

■  the  pits  arc  such  that  a  lube  00  ft.  long  can  be 

h.     The   furnaces  open   all   down   the   side,    l,ui 

must   be  lifted  nearly  to  the  root  to  be  dropped 

shrinking   pits.      The  crane   for  doing   this   has  a 

ower  ol    100  tons  and   travels  on  a   track    94   ft. 

floor,  while  a  smaller  crane  of  :in  tons  runs  54  ft. 

level.      The  lifting  and  lowering  of  the  healed 

inductor!  at  a  very  high  rate  oi  speed. 

foundry    is    of     enormous    size.      Castings    of    the 

opiate  breasts  and  sterns  of  warships  are  to  be  -ecu. 

I   the    work   of    preparing    the    moulds,    every    part    of 

-    studded    and    supported    with    steel    nails,    is    of 

at  interest.     The  very  wastes  of  such  a  factory  supply 

terial  for  a  host  of  industries.     For  instance,  the  cut 


nail  trade  of    tic     Midland     ha     ,,-ao-d  io  ,  t, ,  f 

plate  clippings  wen-  utilised  ,,.  mw   material 

The  part  \  was  led  by  Mr.  t^uintui  Moon  and  conducted 
over  the  forge  by  tie-  chemical  staff,  Messi  Gavin, 
MoWhirtei  and  othi  i 

Tee     Anchor  Ckbmioa)    Works      ('Messrs,    \.   Hopi 
Jun.,  &  Co.,  Ltd.) 

\     large    parly    led    by     Mi.    \      \\      Me  La  n  n.   visited   the 

Vnchor   chemical    Works  wh.-re  th.y   wen-   received   by 
Mr.  H.  W.  Johnston  on  behalf  of  the  firm. 

The  works,  which  were  reconstructed  on  the  latest 
lines  some  i, an  \,ais  ago,  produce  hydrochloric,  nitrio, 
and  sulphuric  aoid       tit  cake  and  Glauber's  salt. 

Hydrochloric    Icid.     Common  -alt  is  deoom id  in  the 

usual  way  by  sulphuric  acid  in  a  preliminary  retorl  from. 
winch  the  funics  evolved  are  led  into  earthenware  towi 
originally  made  for  perforated  plates.  I, iii  t|lt.  imtei  were 
afterwards  replaced  to  b  ooki  tilling.  The  residua] 
salt  cake  is  then  pushed  forward  into  a  roaster  in  which 
the  reaction  is  completed.  Tins  roasted  salt-cake  i-  then 
neutralised  by  lime,  and  crystalhsed  a-  Glauber's  salt. 

\  ' '■"  Acid,  Sodium  nitrate  is  decomposed  in  pans  of 
the  usual  type,  the  fumes  from  which  arc  first  cooled  in, 
glass  pipes  of  considerable  length,  and  an-  then  finally 
condensed  in  tube  condensers  fitted  with  water  jackets. 

Escaping  fumes  are  condensed  In  a  water  lowir. 

Sulphuric    Add,     The   chamber    process   is   used,    but 

instead    of    the    necessary    wat.i     being    introduced    ill    the 

form  ot  steam,  a  Benker  indium-platinum  injector  is 
used  so  that  water  enters  the  chamber  in  the  form  oi 
spray.  With  steam.  13*6  cubii  feel  of  ohambei  space  for 
each  lb.  of  sulphur  is  required,  whereas  the  introduction 
of  the  mjcetoi  has  reduced  ilus  to  11  eubic  feet.  The 
clovci  towers  are  packed  with  flint,  and  the  Gay  Lussac 
towers  with  coke.  The  whole  system  is  worked  by  a  fan 
at  the  chamber  exit.  The  acid  is  de-arsenicated  in  t In- 
dilute  siaic  bj  hydrogen  sulphide  made  from  ferrous 
sulphide  and  snlphnric  acid.  The  waste  liquors  from 
this  are  crystallised  iii  the  form  of  "copperas."  The 
dilute  sulphuric  acid  is  concentrated  in  Kos-ler  volvjc 
lava  evaporators. 

Excursion  a"  Tbooh; 

A  party  of  22  members  went  to  Troon,  where  they  were 
the  guests  of  the  Troon  Golf  Club.  Mat  das  w.ic  arranged 
between  Scottish  and  English  members  of  the  Society 
and  a  most  enjoyable  day  wae  spent. 

Excursion  to  Edinburgh. 

Dr.  F.  J.  Wilson  took  a  small  party  to  Edinburgh,, 
which  visited  the  Castle.  St.  Giles  Cathedral.  Holvrood 
Palace,  and  other  places  of  interest . 

The  Anm.ii.  Dinner. 

The  Annual  Dinner  was  held  rfi  the  IJrosvenor  Restaurant 
on  Thursday  ia  cuing.  July  7th.  President  Ira  Kemsen  being 
in  the  Chair. 

Aftei  the  President  had  submitted  the  leasts  of  "  Thee 
King"  and  "The  Presidenf  of  thi   Chitted' States." 

Mr.  Walter  F  I.eid.  President-Elect,  proposed  ■■  The- 

SocietJ    ot    Chemical    Industry. ~     There   was    no    question 

whatevei   that  oi  late  veins  the  Soeiefry  had  increased  in 
importance.     It   was  occupying  a  m  e   position  to  wi 
when    he    had     first     the    honon  'ting     on     the 

Council,   they   did    not    lay  claim,   and   they    were  now 
consulted    on     matters    ol    national    importanci 
were  represented  on   bodies  to  advise  the  Governno 
They  had  two  representatives  on  the  Board  of  the  National 
Physical  Laboratory,  a   repri   entatrve  on  the  governing 
I.  alvofthe  Imperial  College  oi  Si  and 

representatives  on  the  Hoard  of  Trade  Committed...  I 
national  Exhibitions.  They  had  frequent"  communications 
from  the  Boa  i  dot  Trade,  and  wheneverothi  i  So<  ieties  wished 
information  or  required  the  influence  of  b 
with  their  industries  they  were  invariably  referred  to. 
That  was  a  position  of  which  thej  might  all  be  proud. 
It  was  quite  true  they  had  never  in  the  past  pushed  them- 
selves forward  in  any  nay  at  all.  and  he  thought  the  fact 
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that  people  had  come  to  them  was  one  ol  the  besl  | '- 

that  they  could  have  ol  the  utility  of  the  Society  and  of 
the  important  position  which  its  members  occupied  in 
the  industries  of  thi~  country.  Be  had  made  a  very 
1  with  the  object  of  Ending  some 
industry  in  which  chemistry  was  not  represented  in  some 
w.o  or  another;  be  had  not  been  able  to  find  it,  but  perhaps 
in  the  future   someone    might.     When  he  was  young  he 

was   very    fond  ol   bury  talis,  and   when   he  read   a s 

of  these  wonderful  transformations— when  he  read  of 
Cinderella,  for  instance,  and  the  wonderful  transformations 
that  took  place — hi'  could  not  help  thinking  of  the  trans- 
formations which  were  effected  bj  the  members  of  the 
Society  as  industrial  chemists.  There  was  hardly  a 
compound  substance  in  nature  which  the  chemist 
could  not  transform  if  he  willed  into  something  else. 
Stability  was  an  unknown  property  in  chemistry.  It 
onlv  needed  the  will  where  they  wanted  to  change  a  thing 
whether  it  was  done  or  not  He  thought  that  the  chemist, 
when  the  supplies  of  wood  had  come  to  an  end.  as  they 
were  apparently  about  to  do,  might  be  able  to  produce 
something  which  was  far  more  durable  than  the  paper  in 
use  at  the  present  day.  and  when  they  had  done  with 
one  day's  newspaper,  make  it  up  into  another  paper,  and 
thus  utilise  the  paper  oyer  and  oyer  again.  Then 
anain  the  industrial  chemist  had  to  look  forward  to 
the  time  when  the  surface  of  the  earth  became  insufficient 
for  the  nourishment  of  the  human  race.  It  might  not 
be  so  Tery  long  before  the  atmosphere  itself  could  supply 
some  of  the  nutriment,  and  dietetic  values  would  be 
found  in  materials  like  wood,  cellulose,  and  other  products 
which  were  not  now  utihsable  for  nutriment.  They  had 
only  to  consider  the  way  in  which  the  chemists  had 
introduced  products  from  other  sources  to  take  the  place 
of  products  of  the  soil.  Take,  for  instance,  the 
indigo  industry.  There  was  a  very  great  struggle  being 
fought  in  the  East  for  the  growth  of  natural  indigo  as  f  gainst 
the  manufacture  of  dyes  from  artificial  products,  but  he 
was  not  sure  that  it  was  altogether  a  disadvantage  to  the 
human  race  that  a  large  area  of  land  should  be  released  for 
producing  food.  He  dwelt  particularly  upon  the  food 
question  because  it  was  one  that  touched  all  of  them. 
As  they  were  at  present  constituted  they  must  in  some 
way  or  other  get  food  for  all  directly  or  indirectly,  and  he 
thought  that  the  industrial  chemist  had  not  quite  asserted 
himself  as  he  might  in  the  preparation  of  the  food  products 
that  they  had.  The  preparation  of  food  was  entirely  an 
operation  of  the  industrial  chemist.  People  called  them- 
selves cooks.  They  were  really  experimental  chemists,  for 
undoubtedly,  the  preparation  of  food  was  a  chemical  opera- 
tion. He  did  not  think  that  the  Society  quite  occupied 
the  position  it  ought  to  do  in  regard  to  metallurgy, 
because  the  production  of  metals  was  entirely  a  chemi- 
cal operation.  The  great  hulk  of  the  copper,  for  instance, 
that  was  produced  in  the  world  was  produced  by  purely 
chemical  means.  Again,  what  had  raised  the  prices  of 
everything  of  late  ye  its  i  He  believed  it  was  the  chemist, 
th'-  producei  of  cyanides.  If  he  had  not  produced  cyanides 
cheaply  and  extracted  the  gold  cheaply  from  the  ores  in 
the  Transvaal  there  would  not  have  been  so  great  a  produc- 
tion of  gold  in  the  world.  They,  as  tin-  Society  of  I  hemical 
Industry,  should  assert  themselves  perhaps  a  little  more  in 
connection  with  those  great  industries  which  were  arising. 
He  was  sure  that  their  minds  were  widely  open  to  these 
lopmente  and  increases  in  the  importance  of  the  Society. 
Hi-  was  one  of  the  original  meniUi-  .,(  the  Society,  and 
he  was  a  member  of  at  least  a  emiple  of  dozen  others; 
but  he  knew  of  no  Society  where  all  concerned  were  so 
heartily  loyal  to  the  interest  of  all  its  members  as  the  Society 
of  Chemical  Industry.  The  expressions  of  opinion  at  all 
their  Council  meetings  were  clear  and  undoubted,  and  they 
all  agreed,  as  a  distinguished  statesman  had  said  not  long 
ago.  "The  majority  must  prevail,  and  those  who  ate  in 
the  minority  heartily  agree  in  -_r  i  v  i  i ,  ur  effect  to  tin  views  of 
the  majority.''  He  thanked  them  for  placing  him  in 
juch  a  position  of  honour,  which  he  would  remember 
with  pride  to  the  end  of  his  life.  He  would  do  his  very 
l.e.t  to  Lave  the  Society  after  his  term  of  office  in  at 
least    as  good  a    position  as  it    was  at    present. 

The  1'i:i:ii  km.  in  responding,  said  the  functions  of  the 
Bty  of  Chemical  Industry  were  two-fold.      In  the  first 


I'll-'     it    seemed   to   work    \>\    catalysis.     The  contact  P 
members  with  each  other  brought  about  good  results,  a  If 
sitting  in  their  studies  by  themselves  they  could  not  possil 
accomplish  tin-  results  which  the  members  of  the  Socit  1 
got   by  the  virtue  of  that   contact.     Catalysis  was  ant  ■? 
tremely  vague  word.      It  had  been  bandied  among  chemi    ' 
for  nearly  a   century.      In  the  eativ    part    of  last   centif 
it  \\a>  introduced  by  Berzelius.     Its  Greek  equivalent  vf 
"action   by  contact."  That   was  vague,  and  of  late  veil 
they  had  been  trying  to  learn  what  action  by  contact  WF 
It  was  one  tiling  to  give   a    general  name  to   a   thing  at 
coyer  up  their  ignorance,  and  another  thine  to  find  c I1 
what  tiny  meant  by  that.      They  had  at  least  learned  1 1 
much,  that  it  was  not  simply  contact.      That  was  the  endt 
their  information  at   the   beginning   "t   the   last   centul' 
It    was    an    interchange    of    constituents — that    was   t|? 
modern  conception  of  catalysis,  those    constituents  be 
of  a   somewhat    spiritual   character.      The   give    and   t« 
at    these    meetings   of   the   Society   had    been    remarks! 
successful,  and  had  attained  results  of  the  very  great 
value  to  the  world,  and  these  had  been  reached  by  tl 
contact.     There  was  another  virtue  that  had  been  read 
by  the  Society,  and  that  was  of  an  international  charact 
The  fact  that  there  were  two  flourishing  sections  of  t 
Society  in  his  own  country  had  led  to  closer  contact  betwi  Ij 
his  countrymen  and  theirs,  and  that  was  a  matter  of  vil 
great  value.     It  had  been  said  that  if  all  the  nations  of  il 
earth  could  come  in  contact  with  one  another  and  let II 
to  know  one  another,  most  of  the  difficulties  that  arlj 
between  the  nations  of  the  earth  would  cease.     They  1 
always  to  go  from  the  concrete  to  the  general,  and  he  lef 
to  them  to  decide  whether  it  was  not  true  that  they  1 
often   had  false  impressions  with  regard  to  those  wh 
they   did   not   know.     When   they   came   to   know,   tl 
impressions  were  entirely  different.     That  function  of 
Society   of   Chemical   Industry   was   of   the   very   high 
importance.     They    hoped    very    soon    to    have    anot 
meeting  in  America  of  the  Society,  and  he  hoped  thai 
would  be  very  largely  attended  by  members  from  Briti 
Everything  that  tended  to  bring  the  citizens  of  the  Uni 
Kingdom   closer   to   the   American   people   was   devou 
wished  for  by  all  of  them.     After  his  address  the  previ^ 
day  there  was  a  remark  made  by  his  host  which  left  a  v 
peculiar  impression  on  his  mind.     His  host  had  put  1 
in  the  r.'de  of  pessimist.     That  was  a  new  r.Te  for  h 
He   had   never   been   accused   of  belonging  to  that  cl 
before.     He  was  not  a  pessimist  at  all  so  far  as  he  kn 
but  he  must  recognise  the  truth,  whatever  that  might 
As  regards  the  material  resources  of  the  United  Sta' 
there  was  no  question  of  the  truth  of  what  he  said  genera 
which  was  the  result  of  the  most  elaborate  investigati 
that  had  been  made  on  the  subject.     It  was  simply  a  rec 
nition  on  the  part  of  the  United  States  of  that  unity 
nations  which  was  now  going  forward.     So  far  as  the  Uni 
States  as  a  nation  was  concerned  he  was  not  a  pessimist. 
an  optimist.     There  were  forces  at  work  at  the  present  ti 
of  which  they  were  perhaps  only  very  faintly  inform 
which  were  working  for  the  highest  interests  of  the   pee 
of  that  country.     There  were  men  yvho  were  coming  to 
front  whom  they  welcomed,  and  as  long  as  they  had  a 
like   President    Roosevelt.   President    Taft.   and   Covet 
Hughes,  taking  the  conspicuous  positions  that    they  i 
there  was  great  hope  for  their  country.   The  fact  that  th 
men  were  popular  was  an  indication  of  the  state  of  min* 
the  people  as  a   whole.     He  thought   it   only  just   to 
country  to  say  this  and  to  relieve  himself  of  the  posit 
of  being  a  pessimist.      It  had  been  a  great  pleasure  to  I 
to  meet  so  many  members  of  the  Society,  and,  in  conclusi 
he  thanked  them  for  the  reception  they  had  given  bin 
Mr.   William  J.  Chrystal,  in  proposing   the  toa-t 
"  Our  I  luests."  said  that  they  were  indebted  to  their  gui 
for  coming   there  to  meet    them.     Their  chiel    g 
the  representative  of  the  Glasgow  Corporation,   who  II 
entertained  them  so  well  and  so  royally  the  previous  nil 
The   Lord   Provost  had  been  speaking  with  regard  to   1 
smoke    in    Glasgow.     Chemists    undoubtedly    could 
smoke.      If  chemists  were  at  the  kitchen  ranges  in  I 
there  would    he   no  smoke  whatever.      He  supposed  t  I 
would  have  to  devise  other  means,  however.     The  Set    ' 
coal  was  a  very  smoky  coal,  so  that  they  were 
gather  to  blame  for  the  smoke.     It  was  the  natun   "I 
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il-      II.   b  kod  i  be  company  to  di  ml,  to  1  he  bet 

npled  with  the  name  ol  the  i  hiel  Magistrate, 
Die    Dunlop. 

Bnilic  I  >>  si.  i'.  in  responding,  complimented  Mi 
rvstal  on  the  iin  kind  terms  in  which  he  -polo-  "I 
lui  Quests."     It  was  nice  to  hear  them  speaking  of  the 

iiiai  i    with    | pie  in   other   parte   of  the   world.     The 

pens  ol  Glasgow,  he  thought,  had  been  fortunatx  hi 
■tng  a  Town  Council  who  recognised  that  il  was  only  its 
n  to  extend  the  right  hand  ol  hospitality  to  all  from  all 
BU  .it  the  world  who  came  to  the  citj  "l  Glasgow. 
H  had  now  go1  a  reputation 

hospitality    which   il   thorough!}    deserved,  and   they 
o|d  agree  thai  those  were  functions  that  did  a  great  deal 

■ I   i"  oemenl   the  nations  together,  and   the   more 

_v  knew,  as  had  been  Baid,  of  the  different  peoples  of  the 

rlil.  the  less  likelihood  there  would  ever  i i  the  Bug 

Hon  ol  war  or  rumours  ol  war      He  thanked  the  pro 
he  toast,  and  hoped  that  the  Society  would  not  be 

I  be! hi  j  came  back  again. 

Dr.    Lewkowttsch,    iii    proposing    the    toast    of    the 
Bndred  Societies,"  first  mentioned  the  Chemical  Societ} 
advice     which     the    President     had    yesterday    bo 
fluently    enjoined    upon    them,     to    combine    science 
h     industry      had    always     been    in    their   thoughts 

years  past.     Then  oame  the   Institute  of  Chemistry, 
ioh  hail  raised  the  status  of  professional  chemists    in 
j  country.     Dr.    Beilby   the   President    of    the    Insti 
o,   had  done   yeoman    service    in    order  to    bring   the 
cine    of    technological    examinations     to    a     successful 

It      might     be    mentioned     that     at     the    lirst 
those   examinations  only  one   man   passed,  and  that 
n      was      a      Scotchman.        When      one      thought      of 
, lid  So  ieties,  one  would  naturally  think  of  the  Royal 
iety.   which   hail  always   I. ecu  .1   good   friend  to  them. 
I  had  recognised  their  work  by  putting  their  Society  to 
forefront    when    it    came    to    international    gatherings 
h  as  those  they  hail  hail  last  year.    When  it  came  to  pass 
year  that   an  International  1  ongress  was  to  be  held  in 
Bon,  the  Society  of  Chemical   Industry  organised  it. 
I  the   Royal  Society   was  the  first    in  the  lone;  list   of 
which    wen-   put   down  as   those   societies   which 
r  gathered  together  to  receive  that  Congress.     So  the 
val   Society    might    well    be   called   a    kindred   Society. 
■v  might  perhaps  try  to  compare  themselves  in  one  little 
with      the       Royal      Society,     for     just     as     the 
ral  Society  was  the  mother  of  all  learned  and  scientific 
ieties.  so  they  might  call  themseh  esthe  Royal  Society  of 
1111.  a!  Industry.      t  if  course,  the  Royal  Society  had  not 
Silted  science,  nor  had  the  Society  of  Chemical  Industry 
ented  chemical  industry,  but  just  as  the  Royal  Society 
i  the  first  to  brine  scientific  men  together,  men  of  the 
le  thought  and  of  the  Mime  aspirations  to  unite  and  profit 
01  each  other  and  offer  the  opportunity  of  putting  their 
iiiihts  and  their  researches  before  the  Society,  so  their 
B  Society  had    in    an    opportune  moment    brought   to- 
her  a  number  of   men   who   were  engaged   in  chemical 
ustry.  and  by  bringing  them  together  had  allowed  them 
"uh  of!  then  angularities  and  to  profit  from  each  other's 
.    to   Icon   from    each  other,    and    afford    them 
opportunity  to  publish  such  information  as  they  thought 
i  safe.      A  number  of  other  Societies,  which  they  might 
1  call  kindred  Societies,  had  been  estabUshed  to  act  .is 
-.  and  each  had  taken  up  one  of  the  snip  ,  1  . 
oh  the  Society  could   no  longer  exhaustively  deal  with. 
looking  at   the  lone   list   of  the  classification   of  their 
ijects.   it    was   easil\    seen   that    they    had   a    very   large 
uher    of    kindred    Societies.     They    had    Societies    of 
hanieal    Engineers    and    Civil    Engineers    and    Naval 
gutters,    and    then    they    had    the     Institute    of    Gas 
the      Concrete       Institute,      the       Institute 
Metals.       the       International     Society     of     Leather 
the       Institute      of      Brewing.      the      Photo- 
phic       Societies.       and      the       Society       of       Public 
ilysts,        all,        as      it       were.      offshoots     of     their 
The  universality  of  the  subject   would  allow   of 
rge  number  of  other  Societies.     They  might  even  in  the 
are  have  an  indiarubber  Society.and  a  Society  for  tin- 
ier Industry.     They  might  perhaps  have  a  Society  for 
The   President    had   reminded   them  naturally 
the  American   Chemical   Society,   and   in   these   times 


ol  international  oommitteofi  they  ought  to  Include  as  well 
the  German,  the   BVenoh,   the    Italian,  and    tin     1:         . 
Chemical  Societies,  and  thi   Societies  in  Japan     Ho  coupled 

with  the  toast  of  the  Kindred  S01  ietiea  thi    m ol  Mi 

I'    \    1  Cunningham  and    E,   1  ieorge  Tidd. 

Mi     P.    N.   i'inmm.iiim.   in   responding   to   thi    tot 

laid  their  Societies  had  a  community  of  intere  1     and  he 

thought    ,-acli    institution    hastened    the    time    when    the 

I  iii-    -id.    should   be  1  loseh  al  1  .  hed  to  1  he  practical 

side  nf  their  Industrie  .  and  that,  he  thought,  h  bi 

di    ired,  1 ause  in  hastening  that  time  the}   wen    pressing 

forward  all  the  industries  of  any  1  ountry,  and  bj  doing  bo 
they  were  conserving  the  materials  and  methods  placed  in 
their  hands,  which  made  foi  efficiency  in  every  depart 
incut.  They  had  been  told  that  the}  could  not  . 
carry  the  scientific  side  along  with  them  in  industries,  but 
he  did  not  believe  that  was  so.  The  chemists  ..1  to-day 
had  placed  nearly  all  their  industries  in  the  forefront. 
He  agreed  with  the  President-Elect  when  he  said  that  he 
did  not  know  of  any  industry  or  business  which  had  not 
its  chemical  side.  fie  thanked  them  most  sincerely  for  the 
manner  in  which  they  had  received  the  toast,  and  for  the 
honour  they  had  done  him  in  coupling  his  name  with  the 
toast. 

Mr.  E.  Qboboe  Tidd    als,,    responding    to   the   toast 

of  the  "  Kindred  Societies,"  said  the  Institution  of  which 
he  had  the  honoui  of  being  in  the  chair  in  the  Local 
Section  for  the  past  twelve  months,  the  Institution  of 
Electrical  Engineers,  felt  that  without  chemistry  they 
would  have  made  a  very  poor  show  in  many  of  the  commer- 
cial improvements  that  had  taken  place  within  the  last 
few  years.  A  number  of  the  most  important  commercial 
Improvements  that  had  taken  pla.c  had  been  conjointly 
carried  out  by  means  of  electrical  engineers,  with  the  assist 
aiu-e  of  chemists,  or  by  chemists  with  the  assistance  ol 
electrical  engineers.      He  would  take  one  concrete  example 

electric  lamps.  The  name  by  which  the  electric  lamps 
were  known  was  the  Ediswan  lamps.  Could  there  In-  a 
happier  combination  than  that  of  the  name  of  Thomas  Alva 
Edison  coupled  with  the  name  of  Joseph  Swan  '.'  It  was 
the  chemist  who  hail  assisted  to  bring  that  lamp  to  per- 
fection, and  the  electrical  engineer  who  had  taken  advan- 
tage of  the  chemist's  help  in  perfecting  that  lamp.  There 
was  no  doubt  that  nowadays,  with  the  wide  sphere  of  science, 
one  Society  must  help  another,  and  he  felt  sure  that  the 
Institution  of  Electrical  Engineers  would  be  only  too  ._dad 
to  help  and  give  any  information  thai  the  chemists  asked 
them  for.  On  the  other  hand,  the  Electrical  Engineers, 
if  they  required  chemical  information,  would  feel  that 
tiny  could  go  to  the  Society  of  Chemical  Industry  and 
ask  that  information  with  the  certainty  of  obtaining  it. 
It  was  only  by  that  mutual  feeling  and  mutual  assistance 
that  science  nowadays  could  progress.  A  man  was 
honoured  by  being  asked  for  advice  as  well  as  b}  l'u  ing  it. 
A  Society  was  also  honoured  by  both  being  asked  for  and 
giving  information.  He  thanked  the  company  on  behalf 
of  his  own  Society,  and  on  In-half  of  the  kindred  Soi 
for  the  kind  way  in  which  they  had  received  the  1 

.Mr.  Thomas  Tvhek.  in  proposing  the  toast  of  tin- 
Scottish  Section,  said  that  the  toast  of  the  Local  Section 
had  been  proposed  for  2:1  years,  and  he  had  had  the  boil 
of  Submitting  it  for  about  2ti  times  the  toast  ..f 
the  Section  which  had  favoured  them  by  an  invitation. 
the  realisation  of  which  in  every  case  had  seemed  to 
exceed  the  last  as  years  had  passed  by.  In  this  way 
a  spirit  of  honourable  and  friendly  rivalry  hid  a 
which  was  a  good  thing.  That  rivalry  had  don. 
much  almost  as  the  scientific,  industrial,  and  literary  work 
which  found  its  result  111  their  journal.  In  1904  tin  New 
York  and  New  England  Sections  had  attempted  to  -h..w 
the  Society  something  ol  America,  not  only  11,000  miles 
in  their  up-to-date  train-,  hut  some  of  their  institution-. 
In  the  following  yeai  the  Corporation  of  London  and 
Municipalities  of  various  British  industrial  towns  returned 
the  compliment,  and  the  M-in  ig  members  were  delighted 
with    the    way    in     which  Hon    of    the    Societ} 

showed      them      hospitality.        It     had      made      a     great 
impression.        Meeting   for   the   third   time   in    Glasgow 
the  previous  occasions  being  in   lvss  and  in   1901 — they 
felt  very  deeplv  in  the  debt  of  tic   Si  ottish  Section  for  the 
entertainment  which  was  being  provided  and  was    going 
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!,.  be  provided  He  re-echoed  the  sentiments  oj  the 
dent-Elect  a*  n>  the  position  )u-l<l  by  the  Society. 
This  ha.l  been  brought  about  bj  a  spirit  of  co-operation ; 
mam  had  contributed  to  it.  ami  the  contributions  were 
made  in  the  spirit  of  commonwealth  and  true  democracy. 
The  Society  deserved  to  be  considered  cosmopolitan, 
friendly,  anil  in  some  Benses  of  the  word  absolutely  angelic. 
In  asking  the  Company  to  drink  to  the  Scottish  Section, 
he  couplet!  with  the  toast  the  name  of  its  Chairman, 
David  .T.  Playfair. 

Mr.  Davis  J.  1'laykair.  in  responding,  thanked  the 
company  for  the  very  kind  way  in  which  they  had  received 
the  toast,  ami  for  the  complimentary  and  munificent  terms 
in  which  it  had  been  presented.  Those  of  them  who  were 
visiting  Scotland  for  the  first  time  must  disabuse  their 
minds  of  any  opinion  they  had  formed  of  Scottish  National 
peculiarities.  The  Scottish  Section  was  fairly  representa- 
tive oi  Scotland,  There  were  the  hard-headed  men  of 
Aberdeen,  the  crafty  men  of  Fife,  and  the  wise  nun  of  the 
East.  To  the  Australian  and  American  members  it  pro- 
bably seemed  that  the  Scottish  territory  was  small  and 
compact.  It  was  large  enough  to  prevent  them  from 
seeing  as  much  of  each  other  as  they  wonld  like.  It  had 
been  a  great  pleasure  to  the  Section  to  entertain  the 
IV.  and  he  hoped  in  what  remained  of  their  meetings 
they  would  do  much  to  cement  friendships  anil  to  leave 
pleasant  recollections. 

Dr.  Xe.we  also  thanked  the  members  for  their  apprecia- 
tion of  the  efforts  of  the  Section.  He  had  had  a  good  deal 
to  do  H  ithin  the  last  two  or  three  months,  in  organising  the 
meeting,  but  it  had  been  a  very  pleasant  work  largely 
because  of  the  great  kindness  shown  by  all  those  with 
whom  he  had  to  come  in  contact. 

Friday,  Jitly  8th,  1010. 

Clyde  Excursion. 

The  last  day  of  the  meeting  was  devoted  to  an  excursion 
on  the  Clyde."  The  party  travelled  from  St.  Enoch  Station 
to  Prince's  Pier.  Greenock,  and  then  embarked  upon  the 
''  Neptune."  a  fine  new  steamer  belonging  to  the  Glasgow 
and  South  Western  Railway.  The  route  followed  differed 
somewhat  from  that  of  former  trips,  in  that  the  left  bank. 
or  Renfrewshire  side,  was  closely  followed  in  the  first 
instance.  After  passing  Wemyss  Bay,  the  course  was  along 
the  measured  mile  off  Skelmorlie,  where  a  torpedo  boat  was 


being  tested.  Opposite  Fairlie.  the  new  Marine  Stati  | 
on  the  Great  Cumbrae  was  passed  on  the  right,  and  th, 
Millport,  a  very  favourite  resort.  On  the  left  was  t 
Little  Cumbrae,  recently  entirely  freed  from  a  plague  I 
rats  by  Danysz  virus.  It  has  at  present  only  two  inhabit 
buildings,  a  farmhouse  and  the  lighthouse.  The  route  m 
lay  southwards  and  diagonally  across  the  Firth  of  Cly 
towards  Arran,  where  the  mountains,  Goat  Fell  the  chl 
lay  sleeping  in  the  bright  sunlight.  The  course  lay  insi 
Holy  Island  and  into  Lamlash  Bay ,  at  which  point  lunche 
was  served.  The  President  here  took  the  opportunity 
express  to  the  Scottish  Section  the  gratitude  of  the  memh 
for  their  entertainment,  and  Mr.  W.  J.  Chrystal  replied 
behalf  of  the  Section.  After  encircling  Holy  Island, 
north-west  course  was  followed  as  far  as  Tarbert  on  Lc 
Fyne.  and  then  the  steamer  turned  back  through  the  Ky 
of  Bute  into  Loch  Ridden,  a  place  of  peculiar  beau 
before  making  for  Rothesay  and  the  Clyde  again, 
excellent  orchestra  enhanced  the  enjoyment  of  the  m 
perfect,  day  it  has  been  the  Society's  privilege  to  experiei 
in  Scotland. 

Conversazione  in  the  Glasgow  and  West  of 
Scotland  Technical  College. 

In  the  evening  a  numerous  company  attended  at  i 
new  Technical  College  in  George  Street,  Glasgow,  to  welco 
the  President  and  to  inspect  the  new  laboratories, 
the  basement  were  the  boiler  house,  workshops,  vcntilat 
apparatus,  and  the  motive  power  engineering  laboratc 
On  the  ground  floor,  five-fold  electric  power  transfnrmat 
was  shown  in  the  Dynamo  Laboratory,  hydraulic  8 
material  testing  was  shown  in  their  own  laboratory,  i 
confectionery  was  shown  in  the  Baking  School.  The  f 
floor  was  occupied  by  the  Natural  Philosophy  and  Electri 
Engineering  Departments,  while  the  Library  yvas  given 
to  refreshments.  In  the  large  hall  on  the  second  floor,  11 
Iff 's  orchestra  gave  a  delightful  concert :  vocalist.  Mist 
Taggart.  On  the  third  floor,  set  apart  for  metallut 
microscopic  examination  of  metals,  the  making  of  rib 
metal,  and  Gilbert's  system  of  anticlastic  levers  ("  Vilcar 
was  shown.  On  the  fourth  floor,  where  chemistry,  j 
and  applied,  were  taught,  Dr.  Gray  and  others  g 
demonstrations  on  dyeing,  bleaching,  and  cloth  print 
from  time  to  time,  and  interesting  pieces  of  apparatus  v 
on  view.     Thus  ended  a  most  excellent  meeting. 


Journal  and  Patent  Literature. 

Patent  Specifications  mav  be  e.btaintd  by  post  by  remitting  as  follows  :— 

English.— &i .  ,-arri.   t..  th'    Comptroller  of  the  Patent  Office,   W.  'iemple   Franks,  Esq.,  Southampton  Buildings,    Chancery  L 

London,  w.i  . 
I'nittd  States. — U.  each,  to  the  Secretary  of  the  Society. 

French. — 1  fr.  25  c.  inch,  to  B<-lin  ft  Cie.,  56.  Rue  des  Francs  Bourgeois,  Paris  (3e.). 
German.— J  mark  each  (with  full  particulars)  to  Kaiserlich  Patentamt.  Berlin,  Germany. 


I.— GENERAL  PLANT  ;  MACHINERY. 

Pah  ■■!'. 

Drying     machines;      Revolving    .     A.    B.    Lennox. 

Newcastie-on-Tyne.     Eng.  Pat.  12,463.  May  26,  1909. 
A  series  of  rectangulai  boxes  is  arranged  around  a  central 
axis  about  whii  h  the  boxes  are  rotated  within  a  chamber  or 
tunnel  through  which  the  drying  medium   is  transmitted. 
The  material  t<>  be  dried  is  fed  into  the  boxes  at  one  end 

from  a  conical  hopper,  is  caused  to  pass  tl igh  them  bj 

inclined  gills  spaced  diagonally  within,  and  is  discharged 
from  the  Other  end.  -  \V.  H.  C 

Drying  bricks,  briquettet   </  /""'.   coal  or  other  materials, 
.,ii.  chemicals,  land  and  other  analogous  ucl  or  moist 
materials;  Machim  lor .     A.  B.  Lennox, Newcastie- 
on-Tyne.      Kng.  Pat.   12,465.  May  26,  1909. 
Tin:  materials  are  placed  on  trays  which  are  stacked  one 
above  another  in  a  double  row  of  drying  chambers      The 


chambers  in  each  row   an    connected  together  in  pairs  y 
an  opening  in  the  upper  part  of  the  division  walls,  and  i 
chamber  has  an   opening   in   the  floor   by  which   it  c 
municates  with  a  flue  beneath.     A  i  urrent  of  heat 
drawn  through  the  chambers  by  a  fan  placid  above 
inlet  end.      The  air  outers  the  bottom  of  the  first  i 
passe  -  upwards  through  the  aperture  in  the  partition 
into  the-  next  clumber,  down  which  it  passes  to  th' 
below  and  thence  to  the  third  chamber  and  so  on  t 
end  of  the  row.  whence  it  returns  in  a  similar  main 
in  the  reverse  direction,  through  the  other  row  oi  i  ham 
to  the  fan.      By  means  of  dampers  the  cum  n(  0 
be  passed  in  cither  direction  through  the    ?erie     of  cl 
and  any  chamber  can  be  cut   out  of  the  air  cum  It 
emptied  and  recharged. — W.  H.  C. 

Mixing  or  treasuring  liquid  or  otlnr  substa  ices  in 

proportions;       Apparatus     for     .     A.      Andci  n 

London.     Eng.  Pat.  17,340,  July  26.  1909. 

A  rotating  wheel  is  actuated  by  the  main   rolum 


CO       N...   U.| 


Cu'tti     nn;  baW;  mi\ki:\i.  <ui>   \\n  u  \\h> 
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liquid  and  carries  on  its  shaft  i  stai  wheel  pro>  ided  at  the 
itn  arms  with  sus|icnilcd  cups  having  weighted 
sttnu  \t  t ht'ii  lowest  position,  ill-'  cups,  are  immersed 
in  tli'  second  liquid  and  near  their  lithr.-i  position  cumc into 
■  miiI. i'  t  with  i  striker  whii  li  lilt-  the  i  up*.  <  ausing  them  t" 
u"  their  content*  into  the  mini  volume  of  liquor. 

—J.  VV.  II. 


i        ratus  for . 

T    \    K.  ..I.  London.      F.ng.  Pat.  5068.  March  I.  1910 

A  i  \  i  i  iel  pro\  hi' '■  I  u  itli  a  eentral  vertii  a  I  shaft 

horizontal  blades,  is  also  |in>viileil  with  fixed  horizon- 

I    to  a    vi  ii  ii  'I    roil   at    tin-   •  ide   of    the 

vowel.     The  r<  fated   by    gearing   from  above  and 

niovalile  footstep  In  low.  the  blades  attached 

to   it    :  n    the    lixed    blades.     The   cylinder 

I    within    .in    outer    ves  el    which    may    contain  a 

or  cooling  modinm.     All  the  parte  axe  bo  an  tnged 

■.  can  easily  '»'  tak-  n  to  leanin  !  put 

W.  ii.  c 

■/•>■. !■  ,     Ipparatus  for .     .1    I'   I 

Klein    F.ngineering   Co.    (MMIS)     Ltd..     Manchester. 
Bog    Pat    I-  397.  \iia.  Id.  190!). 

1\  cooling  apparatus   in   which   the   liquid   to   be  cooled 

ine  to  another  "I   n   si  lies  ot   wooden  laths  or 

mis.     the    opposite     longitudinal     elites     of     these 

mis  are  noti  lied  as  n  quireil  and  supported  between 

uprights  in    series.      The    uprights    are    notched 

«o   th.n    the    falling    liquid     from    one     drip-board     falls 

■pon     the     Hat     surface    of      that      immediately      below 

•      J    W.  II. 


of  :  •      Method  of  obtaining 
in.  therefor.     11.  Eahrenheim,  Essca-an-der-Ruhr, 
m        lie    Pat.  31S41,  Feb.  14.  1910. 

When  a  gas  is  passed  under  constant  pressure  through  a 

ipillary  tube  in  ordi  r  to  obtain  a  constant  flow,  variation 

rhcti  the  specific  weight  of  the  gas  alters.      To  over- 


■  difficulty,  advantage  is  taken  of  the  fact  that  the 

w  through  a  capillary  tube  lias  a  lineal  variation 

it  the  rau-  of  flow   thn. ugh  a   minute  orifice   in  a  thin 

a  quadratic   variation  when  the  specific  weight 

The  gas  alter  passing  through  the  capillary  tube. 

the  T-piece.  r.  one  branch  of  which  has  a  second 

nils-.  f.  whilst  the  other  i*  provided  with  a  thin 

having  a  minute  orifice,  t.     ff  the  s|ks  ific  weight 

•s.  the  rate  of  (low   through 

linear  variation  only,    whereas  the  emission 

the  ontii  e.     .  increases  or  decreases  in  quadratic 

'i.  In-ing  inversely  proportional  to  the  square  root 

'be    specif*     weight    of    the    gas.     Consequently    the 

irt  of  the  alteration  in  the  rate  of  flow,  due  to 

n  the  specific  weight  of  the  gas.  is  transferred  to 

••  minute   orifice.    ..   and   the    variation    in    the   rate    ol 

»  through  /.  becomes  almost  negligible.    The  gas  issuing 

m  <i.  is  i  onveyed  away  to  the  outer  air  and  that  coming 

m  h.  is  conveyed  to  the  calorimeter  or  other  appaiatus 

Mined  to  receive  it.— W.  H.  C. 


Pyrometers,    thermometers,    and    (ht     like,     II.     Watkin. 

Stoke-on-Trent      Eng   Pat  7813,  Mat  31,  1010 
\l"i'ii  ii  moss  are  claimed  of  that  type  of  pyromett  r  which 
consists    i.i    a    reotangulai    tray    of    refractorj     mat 
provided   with   n  iving  fusible   blot  k ■-.     in 

one    mi. .  hie    it  1 .  'II    lie      i  I  larger  than 

the   heil'li     lil".  I.-    ami    lie       idl       ol    the   liav   an-  I  ill    auav 

to  facilitate  observation.     In   anothei    modification   om 

side  ot  the  iii\   i-  entirely  cot  away.     In  a  thud  modifi- 
i        i.    •    •  i-  toi  mid  mi  the  mi. I.  i    ideof  t hi    trai 

"i unicating   with   the   recesses   on   its   uppei    m.I.    bj 

nnans  of  pi  rforations.     in  e  further  modifii  ation,  in 

ol  |  fitting  ■'"  n  '  hi    idi    ...ill    i  ray,  b  n b     p     orab  d 

t.'|l     is      J'l.^   hied  |.     \\        || 

Kiln.     M.  K.  Swanson,  Reading,  III.     D.S.  Pat.  061,266, 

June  II.   1010. 
The   kiln   is   provided    with   inner  and   outer   » 
opposite  sides,     a  flue  extends  from  the  exterioi   ol 
■  nd  ti  .11     which  an  single  walls,  along  tie  I    om 

municatee  with  the  bpdj  of  the  kiln  l.y  means  of   pen 
tions.     l-'ire. grates  and  uptakes  are  arranged  in  the  outer 
"t  the  side  walls ;   some  of  the  uptakes  con  with 

the  eentral  flue  and  others  with   openings    in    the  floor  of 
the  kiln.      .1.  W.  II. 


Filtration 


Process  of  — 
D.S.    Pat.   061, 


E.  Burt,  EI  tiro.  Mi  -mi  o. 
713,  June  14.  1910. 
I'iik.  filtering  medium  is  supported  upon  the  inside  ol  a 
closed  vessel  capable  of  rotation.  The  materia]  is  filtered 
under  iluid  pressure,  while  the  vessel  is  rotating,  bo  thai  a 
filter  cake  in  layers,  is  produi  ed  whii  h  i-  suffii  iently  firm 
to  retain   its   position   while   being  washed. — f.  \V.  ft 

Crystals;    Process  for   improving  the  growth   of  by 

crystallisation  m  motion.  J.  Bock.  Ger.  Pat.  222,830, 
dune  8,  L007.  Addition  to  Ger.  Pat.  210,740.  April  21. 
101  6 

Ai  runt. is, i  to  the  chief  patent  (see  Fr.  Pat.  :iii!i.72!t  : 
this  J..  1007,  100),  motion  was  produced  in  the  crystallising 
liquid  by  developing  steam  therein,  the  whole  or  a  part  ol 
the  steam  being  condensed  and  returned  to  the  liquid. 
It  has  now  Keen  found  that  mm  h  better  growths 
are  obtained  if  some  of  the  substance  which  is  I. 
crystallised  is  dissolved  in  the  condensed  water  liefore 
returning  it   to  the  crystallising  liquid. — A.  s. 

Wnste  gases  ;  I'  apparatus  for  utilising  ih. 

of   .     J.    vVeise    and    F.    Rieche.    A  R 

rtoepp  und  Co.,  Oestrich  on  Rhine.  Germany.  U.S. 
Pat.   962.108.   June   21.    1910. 

See  Ft.  Pat.  408,410  of  1000  :  this  J.,  1010,  616.      I '.  F.  B. 

Dri/iiu/  apparatus.      VV.    H.    Bradley.   Chicago.      I    ■>     I'..'. 

062,118,  June  21.  1010; 
See  Eng.  Pat.  S541  of  1909;    this  J.,  1910.  11.— T.  F.  B. 

Conveying  a7id  compressing  mdterials  saturated  or 

iot'm   nni<r:    Apparatus  for  .     International   Con- 
tinuous Filter  Press  Co.     Ft.  Pat.  111.115.  Nov.  6,  1000. 
See  Eng.  Pat.  23,081  of  1909;  this  J..  1910.  678.— T.  F.  B. 


IIa.— FUEL  ;      GAS  ;      MINERAL     OILS     AND 
WAXES 

I'fit   Iwl  ;     Manufacture    of  in    Canada.     Eng.   and 

Min.  J.,  dune  25,  1010.     [T.R.I 

The  Mines  Branch  of  the  Department  of  the  Interior  of  the 
Dominion  Government  has  established  a  plant  for  the 
manufacture  of  peat  into  fuel,  at  Alfred.  Ont..  about  4."> 
miles  from  Ottawa.  The  plant  was  built  by  the  Govern- 
ment to  demonstrate  the  possibilities  of  the  peat  bogs, 
with  which  Canada  abounds.     It  .ommenccd  operations 
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on  Mav  I8tb,  and  is  now  running  continuously.  The  peat 
deposit*  at  Alfr.nl  oonsist  of  about  300  acres,  having  an 
average  depth  ol  about  10  feet  Ihe  plant  consists  of  a 
long  peat-storage  abed,  two  small  frame  bouses,  a  black- 
smith shop  and  a  large  peat  machine.  The  latter  apparatus 
was  imported  from  Sweden,  where  there  art  several  hundred 
such  equipments  in  operation.  A  long  trench,  19ft.  wide 
and  8  ft.  deep,  is  cut  in  the  peat,  in  which  the  peat  machine 
LB  pis  urier  conveys  the  peat  as  it  is  dug  from  the 

trench  to  a  hopper.  <>n  a  600  ft.  circular  track  in  the 
middle  of  the  bogs  are  8  peat  carriers,  each  of  which  holds 
(i-T  ton  of  peat.  As  each  ear  passes  the  machine,  the 
ground  peat  is  dropped  from  the  hopper  into  the  machine. 
A  34-h.p.  engine,  which  itself  bums  about  4  tons  of  peat 
fuel  per  day.  furnishes  motive  power  for  both  hopper 
and  cable  cars.  The  peat  in  the  carriers  is  then  conveyed 
to  a  field  press,  which  Bpreads  the  |>cat  upon  the  ground 
in  long  parallel  rows,  and  it  is  then  shaped  into  bricks, 
which  are  allowed  to  dry  in  the  sun  and  air  for  three  or 
four  weeks,  when  thej  are  stored  in  the  peat  shed  ready  for 
transportation.  The  cost  of  producing  peat  is  said  to  be 
SI. 7">  i"  H.80  per  ton.  1-8  tons  of  peat  equal  one  ton  of 
anthracite.  A  peat-using  plant  for  the  production  of 
producer  gas  has  been  entablished  in  Ottawa  and  receives 
its  fuel  from  the  peat  manufacturing  plant  at  Alfred. 


Cool  :   Liquids  produced  !>>/  the  action  of  air  on between 

12.-,  ond  200  C.  P.  Mahler  and  E.  Charon.  Comptes 
tend  .  1910,  150.  1604 — 1005.  (See  also  this  J..  19in. 
744 

The  water  condensed  from  ail  which  has  been  passed  over 
heated  coal  presents  no  special  features  v.hen  the  tempera- 
ture of  the  latter  does  not  exceed  100"  < '.  \\  hen  the  tem- 
perature is  between  125:  and  200'  ('..  how  ever,  the  condensed 
liquid  has  a  characteristic  odour.  It  is  plainly  acid. 
and  in  it  acetic  acid,  acetone  and  methyl  alcohol  can  be 
identified.— R.  V.  s. 


Coal-duet;  Ignition  of bysingU  electric  flashes.     W.  M. 

Thornton  and   E.   Bowden.     Trans.   X.    En».    !nst.   Min. 
and  Ifech.   Enir..   1910.  60,  281—305. 

Tmk  results  of  experiments  on  the  ignition  of  a  mixture  of 
three  typic  al  coal-dusts  from  different  si  ams  of  the  Birtley 
Collieries  are  given  in  a  series  of  tables  and  curves.  The 
values  of  the  smallest  current,  in  amperes,  capable  of 
igniting  a  mixture  of  coal-dust  and  air.  when  interrupted 
by  a  i|iiick-break  switch,  are  summarised  in  the  following 
table  ;— 


amperes. 


Alternating 

Volts. 

Direct 

current. 

Alt. -mating  current. 

current 
power- 

ractor. 

Induc- 

Non-in- 

Indue-        Non-iii- 

tive. 

ductive. 

t  ive.           duct  ive. 

77 

— 

150 

0-75 

100 

16-0 

7c:; 

14n.ll 



0-80 

•  ■: 

11-0 

— 



260 

— 

— 



0'80 

480 

2-8 

-,■- 

14-2 



0-81 

835 

5-2 



o-x:t 

The  author  discusses,  on  the  basis  ol  ids  results,  the 
most  suitable  conditions  foi  the  safe  use  oi  electricity  in 
collierii  s. — A.  S. 


Coh  Progri         ■  ;l"   •■•■•   ry  of  by-products 

in  .     0.  Rau.     Chcm.-Zeit.,   1910,  34,  704. 

Thk  progress  in  the  recovery  of  ammonia  since  1900  is 
shown  in  the  following  tabic-,  the  figures  being  given  in 
tei  m-  of  1000  tons  of  ammonium  sulphate. 


Great 
Britain. 


Ger- 
many. 


United     France. 
States. 


Other 

conn-       Total 
trie-. 


1900  . 
1903  . 
1306 
1909  . 


■217 
2:17 
294 
348 


104 
140 
236 

323 


58 
70 
60 
90 


37 
62 
49 
54 


68 

80 

80 

137 


4s  I 
579 

Ml 


In    Great    Britain   the   sources   of    production    were 

follow  : — 


Gas 
works. 


Coke 
ovens. 


Blast 
furnaces. 


Carbon- 
Gas  ising 
producers.       worn 
(shale,  et 


1900  .  .  . 

145 

10 

17 

7 

1903  .  .  . 

152 

18 

19 

10 

1906  .  .  . 

160 

44 

22 

19 

1909  .  . . 

171 

75 

19 

26 

■ 
- 

49 

57 


The  sources  of  ammonia  production  in  Germany  were; 


Gas  works. 


Coke  ovens. 


Pesaccharin- 
ration  ol 
molasses. 


1900 

20 
25 

1 
80 
111 

4 

1903 

4 

1906 

30 

200 

5 

1909 

40 

27  s 

5 

Of  the  total  coal  supply,  the  proportions  used  in  col 
ovens  and  in  gas-works  in  different  countries  are  shown 
the  following  table  : — 


Germany,  i   Belgium.      England. 


United 


Coke-ovens  with- 
out recovery'  of 
by-products.  . . 

Coke-ovens  with 
recovery  of  by- 
products   

Gas-works  with 
recovery  of  by- 
products   


5 

11 

4 


10 


—A.  8. 

Carbonising   in  horizontal  retort.-:.     J.   F.    Bell   (Report 
Carbonisation    Committee    of    the    Institution    ol    I 
Engineers).     J.  Gas  Lighting.  1910.  110,  836—838. 
The   author   has   investigated   the   working   of   horizor 
retorts  with  full  charges,  and  compared  the  results  « 
those  obtained  in  ordinary  practice   with   the  retorts  0 
partly  filled.      The  same  coal  was  carbonised  in  two  differ 
works,   under  conditions   as   nearly   identical   as    | 
except  that  in  one  the-  average  weight  of  coal  p< 
was    12   cwt.   and   the   period   of  carbonisation    1-  hoi. 
while  in  the  other  the  average  charge  was  8-21  cwt.  v  1 
a    carbonisation    period    of    8    hour-.     The    illuminat : 
power  of  the  gas  being  a  less  important  requiremc 
the  calorific  value,  the    author    concludes  that  CS 
Hon  111  filled  retorts,  with   a    longer  period  of  distillat 
offers    many    advantages    over    the    usual    practice. 
yield  ol  ci  -is  decidedly  increased,  although  its  illui 
power  is  somewhat   lower;    but  there  is  a  much  ama 
proportionate  reduction  in  the  calorific  value  than  in  I 
.audi.-   power  of  the  gas.     The   production   of  . 
and  ammonia  is  also  improved. — VV.  E.  F.  P. 

y„,  I  bed  [of  gas  producers]  ;  Temperature  differences  in  -  • 
.1.    K.   Clement   and    H.   A.   (dine.     U.S.   Geol.  Sun  , 
Bull.,  393.  15—27. 
Ik  order  to  determine  the  actual  conditions  in  the  fuel 
of  a  producer,  the  temperature  at  different  height- 
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si  different   distance')   fn>m   the  avis  of  the  producei    was 

rvod    hy    mean     (.1    n    therm uple,   and    samples  of 

i    from   the   name   part  of  the  fuel    bed   im- 
w.irds      The"   producer     was     li  fi .     i;  in. 


MMmlOfl    t.  nii,,-r  >tiir»    viruii. 
■     .I'ti  ft 


tot    hi  ixjhf  ami  rj  lata  on 


■""'  "  !  mtsare  worked  al  the  following 

cemperatun 

Coal  gat   pi 

pn  —  i  ■  i  -  -.  i 

Ivettage  maximum 

buatloi 

Producers  




l£--t .  .rr  - 


minimum 
maximum 
minimum 

minimum 
maximum 
minimum 


l»09  I 

-• »;  i 

2212  I 

i  :..i.  i 

1622  I 


li  ater-Qat  Plants 
(83  seta  represented 


Genet 

I  irburettoi 

Superheater 


Iverage  maximum  i  ~  1 1  i  . 

minimum  1480  < 

.•        maximum  1-1  I 

minimum  mi  i  i 
..      maximum  1201  i 

t&s^eiw^ • i-r,n„,.„„.,,';":r :,:,:,:.';,;,, 


the  l   r\   pyrometer 


W.  E.  F.  P. 


iliam.  at  the  top,  7  ft.  0  in.  at  the  bolt. mi.  and  the  fuel 
column  was  about  8  ft.  6  in.  in  height.  The  blast  was 
introduced  by  a  cent  ral  i  uyere.  The  tempera)  lire  near  the 
of  the  fuel  bed  was  found  to  be  :ii>n  or  ion  i  . 
lower  than  in  the  outer  regions;  the  maximum  tem- 
perature observed,  was  about  1300  t\  The  distribution 
,f  temperature  is  shown  by  the  isothermal  lines  in  the 
diagram  (see  Fig.).  The  low  temperature  in  the  core 
of  the  fuel  column  is  disadvantageous  and  was  probably  I 
due  to  bad  design  of  the  tuyere.     The  temperature  of  the 

fuel  bed  should  Ire  at  Ieast"l3 '.  in  order  to  yield  the 

hiKhest  possible  percentage  of  carbon  monoxide— A.  T.  L. 

misation  ;    Experiment*  in     .  on  the  Birmingham 

:>htnt.     \V.  B.  Davidson  (Report  of  Carbonisa- 
tion   Committee   of   the    Institution    of   Gas    Ennincers). 
-   l-i-liliiiL.'.    ItMll.   110.  838—845. 

After  a  brief  des,  ription  of  the  plant,  and  a  comparison 

ol  result*  obtained  by  testing  the  sai mil  in  both  small 

and  large  plant-,  an  account  i-  given  of  the  actual  methods 
employed  in  testing  and  valuing.  A>  regards  the  standard 
'  Ihi  ■_.,-.  the  results  indicated  a  much  greater 
uniformity  on  the  basis  of  calorific  power  than  on  that 
,f  illuminating  power  a  given  percentage  decrease  in 
ilhiminating  powet  being  accompanied  by  a  much  smaller 
decrease  in  heating  value.     Gas  made  in  vertical 

•etorts  was  ipared   (as   i m  posit  ion,  calorific   value 

illuminating   power]   with   that    made  from   the  same 

in  horizontal  retorts  ;   and  the  effects  due  to  alteration 

I   the   retorts,  and  of   the 

"t  of  the  charge  and  the  duration  of  the  carbonisation 

i  were  also  studied,      i  omparison,  on  the  same  eoal, 

»    temperature   carbonisation    (such   as   that    of   the 

"coalite"     process)     with     ordinary     high     temperature 

practice    indicated    a    dei  ided    commercial    advantage    in 

favour  of  the  latter.   -\V.  E.  F.  P. 

•  ■■tor«  material*  fur  gas  works  [Temperature.*  in  gat 
wtakinij  plant*].  ( Report  of  the  Refractory  materials 
Committee  of  the  Institution  of  Gas  Engineers.)  .1  Gas 
Lighting,  1910,  110,  867—858. 

Tint    returns    received    from    48    representative    works    in 
Great  Britain  and  Ireland  indicate  that  the  various  parts 


Lighting  ga* ,     Removal  ,,f  carbon   bisidphuL   from   

M.  -Mayer  and  A.  Fehlmann.     J.  Gasbeleucht,  1910,  53^ 
•>_.!—  :>28  ;   553—560;    577     582. 

It  has  been  found  that  metallic  peroxides  accelerate  the 
combination  ol  amines  and  earl,,,,,  bisulphide  to  thioureas 
and  the  present  work  comprises  a  Btudj  ol  this  reaction, 
'i'l"eaiion  to  the  purification  of  lighting  gas  from 
oarbon  bisulphide  bj  means  of  aniline,  andthe  regeneration 
°  I'1"  '"ll1""  '"""  *e  fchiocarbanilide  formed,  which  has 
hitherto  been  a  valueless  commercial  prod,,,,  Com 
paratively,  only  small  amounts  ,,f  sulphur  were  absorbed 

from  gas  containing  carbon  bisulphide  when  the  was 

passed  through  aniline  „,  the  ordinarj  tempirature, 
"r  '"  'he  boiling  point,  but  on  the  average  from  so  ■ 
!"■'  cent,  ol  the  total  amount  of  sulphur  was  absorbed 
bj  one  washing  at  the  ordinary  temperature  with  aniline 
"'  "'"'  b  metallic  peroxides  were  suspended.  Iron  oxides 
""'""'"     ,°=de.     ead    peroxide,    red    lead,     manganese 

peroMile.     lead    oxide,    and    ,opp,.,     ,,xj,|,.    „,.,.,.    ,,,,,,  ,,„. 

amount  of  sulphur  absorbed  by  bog  in,,,  ore.  mereh 
moistened  with  aniline,  we      ipp     dmately  the  same  as 

that  absorbed  by  a  suspension  ol  ,l„ ,„  aniline,  and 

xyUtbnegave  better  results  than  aniline.  The  commercial 
ilruwliaeks  to  the  authors'  process  (see  rj  8  Pat  <Vi(i  273  • 
thisj.,  1909,  830)  are  the  cost  of  the  aniline,  and  the  pro: 
i  nctaon  of  an  unmarketable  final  product,  tmocarbanfflde 

Vbout   70  to  B0  per  cent.,  however,  of  the  aniline  ran  be 
reeovered     by    heating    the    thiocarbanilide    with    fern, 
hydroxide,  the  main  reaction  of  the  decomposition  being 
represented  approximate^  bj  the  equation  ■ 
■'•s  Mi.'  ,11,  ,     2rV|()H   ,     3Ujs-,  ,s.     II   \|,       ,>,.,.*     S, 

""'  consumpl t  .,,„],„,  ,„  the  process  can  be  jud 1 

'"I"!    "■'•    '""••"in,    .xa,,1;,le:      |„    ordel     , |UJ, 

nuphui  tn  100  ■  b  m  ol  a  ^>  from  130  to  20  grms  whiclt 
»"1"1  correspond  to  the  removal  of  130-6  grms.  ol  carbon 
I'is.ilpliide     319-7    grms.    of   aniline    would    be    rei 

Ih    "'"  cb.m,  ol  gas  would    it  th<      imi    time  cam 
l8°,  -'"'-■  o    aniline,  in  the  form  of  vapour;    this  would 
make  a  total  consumption  of  499-7  grms.  ol  aniline,  ■■■ 
lllr  amount  oi  purification  indicated,  100  kilos,  of  aniline 
'"'    20.000  eb.m.   ol   gas.     Aboui   one-third   oi   the  total 

? '""  oi  aniline  used,  is  merelj   carried 

m  the  gas,  and  can   be  recovered   by  treating  the  lat 

"">'  sulphurii  a.  id  (18-9  kilos,  fot  thi  -J"'. b 

Lastly,  by  decomposition  ol  the  thio     i  banilide,  7"  b    • 
Percent,  ol  the  aniline  combined  with  the  carbon  bisulphide 
could   be  recovered,  making  a  loss  of  about   30  kilos 
amine  for  the  l'h.i cb.m.  of  gas  purified.    -W.  I     H. 

Naphthaleiu  :    Extraction  of  by  water-not  tnr.     (.  M. 

i. ill.  .1.  Gas  Lighting,  1910,  111.  109  110. 
The  author  describes  briefly  the  satisfactory  results 
which  have  been  obtained  by  the  use  ,,f  water-gas  tar 
for  the  removal  of  naphthalene  from  lighting  gas.  Ah 
700  gallons  of  the  tar,  freed  from  ammoniacal  liquor, 
are  circulated,  at  a  temperature  of  52  ss  p  through 
a  coke  scrubber.  35  feet  high  by  20  feet  diameter,  anifit 
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has  been  found  that  thin  quantity  will  remove  about 
tiro-thirds  of  the  naphthalene  from  about  17  million 
cubic  feet  of  gas. — A.  B. 

Tayabaa    petrolevm.     (J.     K.     Kichm.md.     Philippine    J. 

-  ,  ace,  1910,  5,  1—7. 
\  samfli  oi  crude  petroleum  considered  typical  of  the 
ail  obtained  from  the  strata  in  the  Tayahas  Province. 
Philippine  Islands,  was  found  to  resemble  Pennsylvanian 
petroleum  oil  in  containing  a  fairly  high  proportion  of 
volatile  hydrocarbons,  in  having  a  paraffin  base,  and  in 
m  sulphur.  The  proportion  of  volatile 
constituents  boiling  below  150°  C.  was  greater  than  in  the 
>f  most  crude  petroleum  oils,  as  is  seen  in  the  follow- 
ing analytical  values s—Sp.  gr.,  0-831 ;  initial  b.-pt.. 
To  C  :  first  fraction  (light  oils)  To  to  ISO  C,  36-5  per 
.cut.:  Second  fraction  (in  ruing  oils)  Kilt  to3i.ni  C..ts,.. 
percent.;  and  residue  above300  C.  [by difference),  147"> 
atained  30  pi  t  cent,  oi  unsaturated  hydro- 
oarbqns,  whiofa  could  be  removed  by  treatment  with  acid, 
and  in  this  respect  too  it  resembled  Pennsylvanian  oil, 
which    Engler  (Ber.,  1895,  28.  2501.     This  J..  1890,   191) 

found  to  contain  28  | nt.  of  hydrocarbons  soluble  in 

sulphuric  acid.  It  might  be  described  as  essentially  a 
paraffin  petroleum. — C.  A.  M. 

t'.triA-Hiii  '111:1  naphtha  ;   Regulations  as  to  importation,  etc., 

of  into  Canada.     Board  of  Trade  J.,  July  7,  1910. 

[T.R.] 

A  Canadian  Customs  Memorandum  11.590  B)  dated  10th 
May,  1910,  fives  the  consolidated  regulations  concerning^ 

the  importation,  inspection,  and  storage  of  petroleum 
and  naphtha  in  the  Dominion.  It  is  provided  in  these 
regulations  that  : — (i. )  Naphtha  may  now  be  imported  in 
tank  ships,  (ii.)  Naphtha  is  to  be  tested  for  gravity  only, 
and  the  expression  "Naphtha"  is  to  include  gasoline 
and  all  the  refined  products,  by  distillation,  of  rock  or 
mineral  oil.  coal,  coal  tar,  or  of  any  other  mineral  sub- 
stance having  a  specific  gravity  of  less  than  7-75  lb.  per 
gallon,  c i ii-  >  Packages  of  naphtha  are  to  be  painted  red. 
and  the  word  ''Naphtha"  legibly  marked  or  branded 
thereon  in  some  other  colour,  before  release  from  Customs 
control,  when  imported  in  drums,  barrels,  or  smaller 
packages.  iiv.  Qlurninating  petroleum  upon  importation 
is  to  I"  tested  both  for  Hash  test  and  gravity  test  before 
entry  for  duty  or  for  warehouse,  and  (v.)  Petroleum  for 
illuminating  purposes  (except  high  test  petroleum)  shall 
not  be  imported  or  offered  for  sale  or  use  in  Canada  if  at  a 
lower  temperature  than  S5:  F.  it  gives  off  an  inflammable 
\  a  pour,  or  if  it  weighs  more  than  8-05  lb.  per  gallon  or  less 
than  7'75  lb.  per  gallon,  (vi. )  Proper  invoices  are  to  be 
furnished  for  entries  of  petroleum  imported  in  bulk  in 
tank  cars  or  tank  vessels. 

Change  [through  use]  in  the  composition  of  refractory  bricks. 
Blasberg.     See  IX. 

Patents. 

Cole-ovens.     F.    W.    C.    Schniewind,    New    York.     Eng. 
Pat.    10,484.    May   3.    1909. 

The  battery  of  ovens  is  built  upon  iron  pillars  and  frames 
above  the  ground  level.  Each  retort  chamber  is  large 
igh  to  produce  at  least  twenty  tons  of  coke  at  each 
i  barge  and  i-  Ion:;  ami  deep  lint  narrow,  to  allow  the  heat 
to  penetrate  the  charge.  Bach  chamber  has  a  removable 
top  through  which  the  coal  is  charged  from  a  travelling 
hopper  carried  on  a  framework  above  the  battery,  and  also 
a  removable  floor,  through  which  the  cofcl  i-  discharged 
into  a  truck  which  runs  on  a  track  below.  The  retoit 
chambers  are  heated  by  vertical  Hues  at  each  side  and  a 
pair  of  regenerators  is  placed  between  each  pair  ol  retorts. 
The  regenerators  an  divided  horizontally  into  upper  and 
lower  compartments  and  each  pair  of  upper  and  lower 
apartments  is  connected  to  a  separate  chimney  shaft, 
one  at  each  end  of  each  oven,  and  also  to  an  air  supply 
main.  Has  is  supplied  to  the  top  and  bottom  of  the  neatmg 
Hue-  by  removable  burner  pipes  which  extend  half  way 
--  the  oven  from  each  side  and  have  burners  corre- 
sponding in  number  to  the  vertical  flues.    The  gas  is  supplied 


from  a  ring  main  which  passes  round  the  battery.  When 
the  draught  is  in  one  direction  the  air  enters  the  upper 
part  of  a  lower  pair  of  regenerators,  passes  down  and 
through  the  ports  to  the  bottom  of  the  vertical  flues, 
where  it  meets  the  gas  from  the  lower  row  of  burners 
which  are  open.  The  products  of  combustion  pass  up 
the  vertical  Hues  and  through  the  air  ports  at  the  top  to 
the  upper  pair  of  regenerators,  down  which  the  gases  pass 
and  through  the  outlet  Hue  to  the  stack  on  the  0] 
suit.  The  damper  of  this  stack  is  open  and  that  of  the 
one  opposite  closed.  On  reversing  the  dampers,  shutting 
off  the  gas  from  the  lower  burners  and  opening  the  top 
burners,  the  air  enters  the  lower  part  of  the  upper  1 1 
tors,  passes  upwards  and  meets  the  gas  at  the  top  of  the 
flues.  The  products  of  combustion  pass  down  the  flues 
through  the  lower  pair  of  regenerators  to  the  stack  at 
the  other  side. — W.  H.  C. 

Burning  pondered  fuel  ;   Apparatus  (or  and  niLlliud  of . 

H.  '.:.  Barnhurst,  AUentown,  Pa.,  Assignor  to  H.  i. 
Barnhurst,  Catasauqua,  Pa.  U.S.  Pats.  961,671  and 
961,672,  June  14,  1910. 

The  powdered  fuel,  mixed  with  air  is  injected  into  thi 
furnace  through  the  concentric  pipes,  b, c,  and  the  flame 
and    products    of    combustion    sweep    round    and    retail 
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upon  themselves  in  the  chamber.  C,  and  pass  through  th 
port,  d,  into  the  flue,  e.  The  rate  of  supply  is  so  adjustei 
that  sufficient  heat  remains  in  the  gases  to  maintain  th 
division  wall,  a,  sufficiently  hot  to  radiate  enough  heat  n 
ignite  the  fuel  as  it  enters  the  combustion  chamber. 

— W.  H.  C. 

tins    purifiers.     T     Mav.    Richmond,   Surrev.     Eng.    Pal 

16,871,  July  20.  1909. 
Each  layer  of  grids  in  a  purifier  is  furnished  with  a  by 
pass  consisting  of  an  annular  trough  into  which  a  dome 
shaped  cover  supported  on  short  legs  is  fitted.  The  annuls 
trough  is  filled  with  water  which  rises  above  the  low. 
edge  of  the  dome  and  seals  it.  When  the  resistance  offere  j 
to  the  passage  of  the  gas  by  the  purifying  material  i 
greater  than  that  offered  by  the  water  seal,  the  gas  pasn 
up  through  the  central  space  and  through  the  water  set 
to  the  next  layer  of  grids  above.  A  sight  gauge  havin 
a  funnel  through  which  the  seal  can  be  recharged  wit 
water  is  connected  to  the  annular  trough  through  tli 
purifer  wall. — W.  H.  C. 

Purifying  gas  and  recovering  ammonia,  etc..  therefrott 
and  utilising  byproduct  metallic  suits  [iron  pickli* 
liquor']    and    ammoniacal    liquor.     F.    J.    Falding,    Ne 

York,    Assignor   to   W.    P,.    Catheart,   Mavw 1.   >.'.• 

D.S.  Pats.  961,763  and  961,764,  June  21,  1910. 
(1)  The  gas  is  first  subjected  to  a  preliminary  scrubbin 
with  a  wash  liquor  containing  ferrous  hydroxide,  produce 
in  a  subsequent  stage  of  the  process,  in  order  to  free 
from  sulphur,  cyanogen,  and  chlorine,  and  is  then  scrubbi 
with  a  solution  of  an  iron  salt,  e.g.,  iron  pickling  liquo 
whereby  a  solution  containing  an  ammonium  salt  an 
ferrous  hydroxide  is  produced.  This  solution  is  treat c 
with  an  oxidising  agent  to  convert  the  ferrous  into  fen 
hydroxide,  which  is  removed  by  filtration.  The  ammoniu 
salt  (ammonium  sulphate)  is  recovered  from  the  Hit  rat 
I    (2)  Gas  liquor  is  treated  with  a  quantityof  iron  picklii 
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liquor  to  precipitate  it-,  sulphides  In  the  form  "I  ironsul 
phide  and  aulphtir,  and  after  removal  of  the  precipitate, 
n  t rt-iit >-■  1  with  a  further  quantity  of  the  pickling  liqnor 
go  as  to  produce  a  solution  containing  an  ammonium 
tall  ami  ferrous  hydroxide,  which  is  treated  as  described 
al>o\*       \  S. 

i  id  In, m  pitroleum  refining:  Process  for  the  rrr< 

sulphuric  acid  from  the  .     Steaua 

Elomana    Petroleum     Ges.m.b.H.       Ger.   Pat.  221,616, 
June  19,  11)09. 

died    Mark    acid,    after    separation    from     the 
u    by    dilution   with   water  in   the  usual  way,  and, 
if  desired,   after   concentration,   is  allowed   to   flow   con- 
tinuously into  pure  coi ntrated    sulphuric    acid   heated 

to  the  boiling  point,  and  into  which  a  current  of  air  is 
The     arid     vapours     arc    condensed    in    suitable 
.  les.      In    this    way   the   organic   impuritii's   in   the 
Mack  acid  a iodised  to  carbon  dioxide      \.  S. 

Paraffin  mix  :   Cooling  process  for  the  fractional  production 
of  — — .  icith  simultaneous  re-cooling  of  I  he  liquid  which 
•  n    used  for  the  cooling.     P.    Porges.     Ger.    Pat. 
82,696,  Feb.  16,  l!i<>9. 

i  -.in  e  cooling  agent  is  contained  in  two  refrigerators, 

which  arc  cooled   to  different   temperatures  (e.g.,  — 10° 

these   arc   connected,   by  separate   pipes, 

with  the  jackets  of  the  vessels  containing  the  paraffin,  so 

mixture  al  any  desired  temperature  may  be  supplied 

I.      Alter  it  has  been  used,  the  cooling  mixture 

■i    back    to    the   refrigerator   which   contains   the 

Uipii.l  at  the  highei   temperature  (or  it  may  be  partially 

v  water  first ),  and  a  portion  of  it  is  passed  from  I  he 

part  of   this   refrigerator   where  the   lowest    temperature 

to   the   other   refrigerator  for  a  further  cooling. 

— T.  I'.  15. 

txiring    process   and   apparatus.     W.    EL    B] 

I  ..-.   Pats     962.119   and    962.120.    June   21 
1910. 

Sm  Fr.  Pat.  397.022  of  1908  ;   this  J.,  1909.  693.— T.  I-'.  B. 

Ptat  gas   plants.     J.     I).    Oligny,   Villc   Emard,   and   Peat 
.ii.t    Coal    i  o..     Montreal.     Canada.     Eng.     Pat. 
88,767,  Oct.  16,  1909. 

to  U.S.  Pat.  938.691  of  1909;  this  J.,  1909,  1240.     T.F.B. 

Hydrocarbon*;      Process     and     apparatus     for     gas 

liquid    .     Hydrocarbon    Converter    Co.     Fr.     Pat. 

il  1.076,  Dec.  6,  1909. 

Sie  Ene.  Pat.  24.109  of  1908  ;   this  J..  1910,  11.— T.  P.  B. 

Oasts  from  coke-ovens.  ga.<   retorts,  or  thr  like  ;  Removing 

tar  from   hot    .     t '.    Otto    uml    Co.,    Ges.    m.b.H., 

Dahlhausrii    a/Ruhr..     Germanv.     Eng.     Pat.     2''>.  12 1. 
11,   1909.      ruder  Int.  Conv.,  Dec.  22,    1908. 

8«E  Fr.  Pat.  404,569  of  1909  :   this  J.,  1910.  206.-  -T.  F.  B- 

Gates  ;     Processes    for    separating    dust,  smoke,  and  other 

materials    from    .      W.     J.      Baldwin.     Brooklyn. 

I'.S.  \.     Eng.  Pat.  2426,  Jan.  31,  1910. 

Six  I'.S.  Pat.  950.607  of  1910  :  this  J..  1910,  405.-  T.F.B. 

Paraffin  flutter  ;    Process  for  separating  from  paraffin. 

I     Wciser.      Fr.    Pat.   411.088.   Dec.    18.    1909. 
ig.  Pat.  18,120  of  1909  :   this  J.,  1910,  408.— T.  I'   1?. 


He —DESTRUCTIVE  DISTILLATION; 
HEATING  ;  LIGHTING. 

•  oaf  distillation.      11.       Deslructivi    distillation  of 
fir-,  birch-,  and  beechicoods.     P.  Klason.  <;.  von.  Heiden- 
■Um,  and  E.  Norlin,  Z.  angew.  (hem..  1910,  23.  1262 
1267, 

lis  J.,  1909,  132  :    compare  also  this  J..  1909.  698. 


7     action   hi    runlight  on   .     15. ink. 

Hi.™  -Zeil  .    1910,    34.    785. 

\  ionsiosmi.vi  oi  .1. . -I having  been  rejeoted  by  the 

English    Government   owing    to    its   failun     to    pa       thi 
permanganate  teal  (a  mixture  oi  100  c.c.  with   I  c.c, 

01  per  cent,  solution  oi  permanganate  should  sin  pin] 

for   I    hom    ai    [0-5"  C)i   the  author   made  experiment 
proving    thai     even    so    short    an  exposure    to    direct 

sunlight  as  occurs  in  taking  a  sample,  is  sutln ■lent   to  render 

the  acetone  incapable  oi  passing  tin1  permanganate  test. 

The    same   etlecl    |-    |  ,|  ,  ,i  1 1  |i  II  -i  I    lev     1  ."|    mill-.    exposure    tO   direi   1 

sunlight    even    when    coloured     da        -    '1-    an     used. 
(Compare  Marshall,  this  J..  1904,  lit.").)—  A.  S. 

Has  hinting.       (Second  report  ot  the  "  (las  heating  research 
Committee"    of    the     Institution    of    (Ja- 
J.  Qas.  Lighting.  1910.  110.  sin     sis. 

Under  varying  conditions  of  gas  consumption,  open  gas- 
fires  with  ordinary  fireclay  "fuels  "  were  round  to  rad 
from  36-9  to  42-85  per  cent.  ,,i  the  total  beat  evolved; 
iron  fret  stove-  radiated  from  35-0  to  42-00  p.  i  i  cut  .and  a 
reflector  stove  26-00  per  cent,  It  was  found  thai  bj  varying 
the  form  of  the  "fuels"  in  a  given  fire,  the  percentage 
of  bent  radiated   was  raised  from  40-0  to  4  17:5.  w  hi  I- 

i lifying  the  composition  of  tin-  "  fuels  "  by  the  addil 

of  certain  metallic  oxidi      (the  form  remaining  the  same] 
the  radiation  efficiency  obtained   was   18-6  pei   cen! 
against  42*85  when  "fuels"  oi  normal  composition  wen 

employed.     From  experiments   made  with  a  c lea  ini 

stove,    it    was   shown    that    tin-    ai ml    of    sulphur   acids 

condensed,  varied    with    the    temperature    oi    the    ro 
the  quantity  at  normal  temperatures  being  about  :5o  per 
cent,  of  the  total  ;   the  amount  of  iron  die  olved  from  the 
inner    m face  of  the  tubes  varied  from  7-47  to  6-33 

per  100  eb.  ft.  of  gas  const I  ;    while  no  trace  ol  i  arl 

monoxide  was  ever  found  in  the  products  ol  combustion. 

\  detailed  a int  oi  each  series  oi  experiments  is  niven. 

the   data   and   results   being   tabulated. — W.  EL  F.  P. 

I'mkiiri  nut ;   Composition  of  th  kernel  and  Uatt 

from  On  woody -portion  of  tru  fruit.     Frank  and  Gnadinger. 
See  XIV. 

Patent. 

Ire   lamp   electrode.     G.    A.    Thomson,    Somerville,    N.J. 

U.S.  Pats.  961,268  and  961,269,  June  14,  1910. 
As  elei I  rode  is  claimed  containing  ( 1 )  metallic  molybdenum 

mixed  with  metallic  iron;    (2)  oxide  oi   molybdenu 

oxide  oi  molybdenum  mixed  with  a  materia]  -: 
conductivity. — J.  W.  H. 


III.— TAR  AND  TAR   PRODUCTS. 

Aniline;    Compounds  can  "■   of  -. 

1.  Effect  of  oxygen  and  ozont  and  inflm  net   of  light  in 
tin  presence  of  oxygen.    H.  D.  Gibbs.  Philippine  J.  S 
1910,  5,  9—16. 
Experiments  described  in  detail  have  shown  that  although 
a  coloration  mav  be  imparted  to  aniline  bj   the  preeenct 
of  certain  impurities,    the   red   coloration   oi    pure   aniline 
m  the  presence  oi  oxygen  is  the  result  of  oxidation,  the 
proves-  being  accelerated   by  a  rise  in  tempei 
,-pe,  i.JK    bj    exposure  to  sunlight,  though  il 

„,   the   dark.     The   coloi  rtion    o 
independently  oi  the  presence  ol   moi 

The  product-' isolated  troinil,  icol li 

ne.  2.5-dianilmoquin i,  dianiloquinon 

azophenene.     ozone  acta  immediately  uponanuine,  withoi 
without  the  presence  ot    inoi-ture,   to  form    i    bngnt   red 

solution.     Carbon  dioa Ived  in  tl  i  and 

dianiloquinoneanil  is  the   i  act     Apparently  in- 

creased chemical  a.  t.vity  couldnol  be attnb 
gas  ions.     Tin-  red  coloration  of  aniline  mori 

rapidly  than  in  the       -  phenol  (this  J..   1909.  32,,. 
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[July  30.  1910. 


I  he  re-sults  indicate  that  to  obtain  the  purest  aniline 
-.he  distillation  should  be  carried  out  under  reduced  pressure 
DC  in  an  atmosphere  of  an  inert  L'as. — C  A.  M. 

Aniline    colour     manufaclurt.      Manufacture     of    iimefhyt- 
anili;e.     J.    Walter,    Chem.    Zeit..    1910,  34.   641—642, 
667     .;.;•!.  681     682,  690     692,  701—704. 
A  hetailei)  illustrated  account  of  the  technical  manu- 
facture of  dimethylaniline. 

otic   phenomena  ;     Studies  of  .     [K  fleet   of   vxtttr 

on  the  boiling  point  of  puridine.]  W.  <•  Wilcox.  J.  of 
Phys.  them..  1910,  14,  576—595. 
Detekmiw  1 1..\-  of  osmotic  pressures  of  dilute  solutions 
.if  lithium  chloride,  silver  nitrate,  and  sucrose  in  pyridine 
values  corresponding,  cm  the  average,  to  only  2-33. 
§•46,  and  2  41  |ht  cent,  respectively  of  the  theoretical 
values  calculated  according  to  van't  Hoffs  theory  of 
solutions.  In  the-  course  of  the  work  it  was  found  that 
commercial  pyridine-  contains  higher  homologies,  in 
addition  to  water.  These  can  be  removed  by  oxidation 
with  permanganate  and  distilling  in  presence  of  barium 
oxide.  The  boiling  point  of  pyridine  ( 1 14  3:  Cat  738  mm.) 
n-iderahly  affected  by  the  presence  of  water,  being 
reduc .  .1  1\  o  in  hy  003  per  cent,  of  water  and  as  much  as 
3-95  by  1-1713  per  cent.  Th-.  effect  is  directly  proportional 
to  the  quantity  of  water  (up  to  1-1713  per  cent.),  a  straight 
line-  being  obtained  when  the  percentages  of  water  are 
plotted  against  the  Dumber  of  degrees  by  which  the  boiling 
point  is  reduced. — A.  S. 

Patents. 

Amino-oxynaphthaleric.   sulphonic  acid  :  Manufacture   of  a 

n.tr       — .      Kalle    and    Co.,    A.-G-,    Biebrich   on   Rhine. 

Germany.     Eng.    Pat.    9743.    April    21,    1910.     Under 

Int.  Conv.,  May  11.  1909.  , 

2-AMlsoNArHTHALEXE-1.5-DisrLPHONlc  acid,  obtained  by 

the    further    sulphonation    of    2-aminonaphthalene-l-sul- 

phonie   acid,    is   converted   into    2-amino-5-hydroxynaph- 

thalene-1-sulphonic  acid  bv  fusion  with  alkali  hydroxides 

at  210—230  ( '.     The  new  acid  is  with  difficulty  soluble  in 

cold  water,  and  with  some  ease  in  hot  water  ;    it  exhihit- 

a    light    greenish    fluorescence    in    alkaline    solution.     It 

combines  readily  with  diazo  compounds  in  either  acid  or 

alkaline    solutions. — T.  F.  B. 

NitrobenzaldehycU  .    Reduction  products  of  commercial . 

A.  Vagt.  Muhlheim,  Assignor  to  Farbenfabr.  vorm. 
F.  Bayer  and  Co.,  Elberfeld,  Germany.  U.S.  Pat. 
961.915.  June  21.  1910. 

See  Fr.  Pat.  408.184  of  1909  ;  this  J.,  1910.  552.— T.  F.  B. 


IV.— COLOURING  MATTERS  AND  DYES. 

ht'ltt/t,   ll/oV.  .     'Hit  condition  of  in  aqueous  solution. 

E.   Km-eht  and  .1     1'.    Batey.     J.  Soo.   Dyers  and  Col., 
1910,  26,  171  —  173. 

It  has  been  BhowD  it  hi-  J.,  10  in.  208)  that  in  ariue.ni-  solu- 
tion the  calcium  salt  of  Indigo  White  exists  as  a  crystalloid. 
In  continuation  of  their  investigations  the  authors  have 
prepared  the  mono-sodium  salt,  and  determined  its  electrical 
conductivity.  The-  mono-odium  -alt  wa-  obtained,  by- 
adding  to  an  alcoholic  solution  of  Indigo  White,  less  than 
the  calculated  quantity  of  alcoholic  caustic  -..da  solution. 
evaporatim.'.  and  extracting  th.-  residue  with  water.  The 
apparatu-  .in  ployed,  permittinL'  of  the  operations  being 
carried  out  in  an  inert  atmosphere,  is  described  and  illus- 
trated. The  analysis  of  the  aqueous  solution  showed  that 
the  mono-sodium  salt  of  Indigo  White  was  present,  the 
proportion  of  Indigo  to  caustic  soda  being  practically 
6-55 :  L  Th.  conductivity  determinations  proved  that 
the  salt,  in  dilute-  aqueous  solution,  is  an  electrolyte  but 
that  it  is  not  bo  strongly  ionised  as  sodium  chloride  in  the 
same  degree  of  dilution. — F.  M. 


Indirubin.     Part   I.     \V.    P.    Bloxam   and    A.    G.    Perkin 
them.  Soe.  Proc..  1910.  26,  168—169. 

Is  order  to  study  the  conditions  necessary  for  the  formation 
of  indirubin  by  the  air-oxidation  of  indoxyl.  the  authors 
have  devised  a  method  for  the  quantitative  estimation 
of  the  former  colouring  matter  in  indigo.  The  dye-stuff 
niixc-el  with  purified  sand  is  introduced  into  a  glass  lube- 
(25  X  90  mm.  approx.)  closed  at  one  end  with 
which  is  placed  in  a  Soxhlet  apparatus  and  the-  mate-rial 
extracted  with  pyridine.  The  pyridine  extract  is  evapor- 
ated finally  with  the  addition  of  hot  water,  and  the  pre- 
cipitate, which  consists  of  indirubin  and  a  little  indigotin 
together  with  impurities,  is  collected  on  asbestos,  washed 
with  dilute  hydrochloric-  acid  to  remove  mineral  matter, 
with  1  per  cent,  alkali  to  dissolve  Indigo  Brown,  and  finally 
with  1  per  cent,  acetic  acid  solution.  The  crystalline 
residue-  is  dried,  sulphonated,  ami  the  solution  of  the-  mixed 
sulphonic  acids  analysed  by  means  of  the  Duboscq  colori- 
meter. The  residual  mixture  of  sand  and  crude  indigotin 
is  washed  in  the  Soxhlet  apparatus  with  hoi  In  per  rent, 
sulphuric  acid,  which  removes  indigo  gluten  and  some 
mineral  matter,  and  with  water  until  free  from  acid  ;  the 
residue  is  then  dried  and  sulphonated  in  the-  ordinary 
manner,  the  product  dissolved  in  water,  the  solution  filtered, 
and  titrated  with  permanganate  or  titanium  trichloride 
The  accuracy  of  the  process  has  been  determined  bj  an 
examination  of  mixtures  of  pure  indigotin  and  indirubin, 
and  the  reliability  of  the  colorimeter  work,  in  respect  of  the 
amount  of  colouring  matter  present,  by  means  of  titanium 
chloride.  The  authors  have  also  analysed  certain  special 
varieties  of  Java  indigo  and  other  indigos,  and  it  »a> 
further  pointed  out  that  by  this  pyridine  method  a  quanti- 
tative- determination  of  Indigo  Brown  is  also  possible. 

A.  G.  Perkin  said  that  although  the  fact  that  dilute 
solutions  of  the  indigotinsulphonic  acids  were  decolorised 
by  less  permanganate  than  that  required  for  the  isatin 
reaction  had  been  known  for  some  time,  the  matter 
had  not  as  yet  been  investigated.  It  was  therefore  ap- 
parent that  the  oxidation  took  place  in  two  .-t.iL'es.  and 
there  was  some  possibility  that  the  sulphonic  acid  ol 
Kalb's  (this  J..  1909.  1189)  dehydroindigotin  might  be 
produced  in  this  manner.  More  striking  in  this  respect, 
were  the  sulphonic  acids  of  indirubin,  because  under 
similar  conditions  the  quantity  of  permanganate  necessary 
for  decolorisation  was  approximately  only  75  per  -  at 
of  that  calculated  on  the  isatin  equation.  The  primary 
product  in  the  latter  case  was  thus  fairly  stable  in  the 
presence  of  the  oxidising  agent,  and  attempts  were  being; 
made  to  isolate  it  in  the  unsulphonated  condition  by  the 
oxidation  of  indirubin  itself. 

Carthamim .     T.    Kametaka    and    A.  G.   Perkin.      (hem. 

Soe.  Proc,  1910.  26,  181—182. 
It  was  suggested  (this  .!..  1909.  1189)  that  carthamine.  the 
colouring     matter    of    safflower,     possessed    the    formula 
C.5WJ407,  rather  than  (_',,HI60-,  originally  assigned  to  it 
by  Schlieper  (Annalen.  1840.  58,  362).  but' further  expsri 
ment     now     indicates    that     the    much    higher    formula 
CjsHjjOjj  is  most   probably  correct.     Carthamine.  when 
dried  in  the  air,  crystallises  with  2H2<>.  gives  with  dilute 
alcoholic  potassium  acetate  the  salt   r.ll,  n,  J\.   _ 
iridescent   needles,  and  an  amorphous  benzoyl  compound, 
probably     C25H170,2(C7W50)7,     melting     at     230-232, 
has  been  obtained.     Although  Schlieper  obtained  a  yellow 
substance,  i  ,,H  ,,•><,.   bv  boiling  carthamine  with  alcohol, 
and  Radcliffe  (J.  Soe.  Dyers,  1897, 13,  159)  noticed  a  similar 
decomposition,   experiment   has  failed   to   reproduce  this. 
When  carthamine  is  boiled  with  alcoholic-  aniline-  it  gives 
a     substance     CssH240I2,C6H-N,     long,     yellow     needle,-, 
melting  and  decomposing  at  276 — 278  .  soluble-  in  alkali? 
with   a   yellow-   colour,   and   for    which    the    name   an 
xantho-carthaminaU   is  proposed.     /3-Naphthylamine  gives 
the  compound  C25H24012.<.',0H„X.  orange  leaflet.-,  mi 
and   decomposing   at   266 — 268°,   and   the    corresponding 
derivative   of  cu-c  umidine   forms   orange   leaflets,    melting 
and    decomposing    at    290\     A    molecular-weight    detei 
mination  of  carthamine  kindly  carried  out   by  Barg. 
his    miscTOScopic    method   gave   M.\V.  =  551.    whereas  the 
formula     C2IiH240,2     requires     M.W.  =-  516.      With     nitric 
acid,  carthamine  gives  picric  acid.     When  digested  with 
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i..-ilm.    50   per  rent,    potassium    hydroxide,   ii    yield     p 
oo roar ic   a.  id   ami   /j-hydroxybenzaldehyde,   and    by    the 

prolonged  »ct "I  one  |ht  rent,  alkali  or  strong  baryta 

water   is   similarly    deeumpoHPfl.      Hydrogen    peroxide    in 

nl    nodiiiin   carbonate   also    produces   p-coumaric 

a.iil.  and  in  ii  similar  way  the  crude  methylation  producl 

of  carthaminc  yields  with  hydrogen  peroxide,  p-methoxy- 

iiiii.iiin.    .i.i.l.  and   probabiv    p thoxycinnamaldehyde, 

,n. I  with  chromic  acid,  anisaldehyde  and  anisi.   acid. 

Congo  bin- ■  iiml  tht  preparation  of  Congo  whiti       h 

I.  W.  Fay,  \.  H.  Tag,  and  M.  (;.  Hawkins. 
Polvtei  hnic  Engine.  rfPolvtechn.  lnst.,Brookh  n.U.S.  \.\ 
1910,  10.  21     32. 
Tut:  authors  find  thai  the  insoluble  blur  compound   pro 
«  hen  a  solution  acidified,  con  i 

of  the  free  ncid.     1 der  to  precipitate  the  blue  com 

mi. I   leave  a   clear   supernatant    solution,  excess  oi 
hydrochloric    acid     .-    necessary.     Oir    boiling    the     blur 

ipound    with    aniline,    two   aniline    salts   arc    formed. 

due  is  insoluble  in  aniline  and  is  a  red  amorphous  sub 
stance  which  consists  oi  the  monoaniline  salt,  whilal  the 
Dthei  which  is  insoluble  in  aniline,  which  is  colourless 
("Aniline  Congo  whin- "laud  isthe  dianihne  salt.     J.  C.  C. 


OtUoids.     Thi     08ii  iurt     <>l    //.     Osmotic 

in    of   lolutions   of   wnii    dyestuffs.     W.    Biltz   and 
A.  von  Vcgesack.     Z.  physik.  C'hem.,  1910,73,481—512. 

Kk.'M  measurements  oi  the  osmotic  pressure  of  Congo  Red, 
Blue  and  Benzopurpurine,  the  authors  find  that  the 
rmer  dyestutfs  when  in  solution  exist  in  the  mole- 

vular  state  as  well  as  in  the  form  of  their  bydrolytic  and 
lytic   fission   products.     Congo   Red  and    Benzopur- 

iiurini-  me  associated  in  presence  of  electrolytes.     Congo 

Iti-d    becomes  only  slightly   more  associated  on  keeping, 

ight    Blue   and    Benzopurpurine    are    considerably 

I    under    these    conditions.     Polymerisation    in- 

with  the  increased  concentration  of  the  solutions 

and  also  with  the  reduction  of  temperature.     J.  *  ■  C. 


Patents. 

nrpnrin  ;    Process  for  preparing  .      Karbenfabr. 

v.. i in.  F.  Haver  und  Co.  Ger  Pat.  223.103.  April  2. 
1908.  Addition  to  tier.  Pat.  205.007.  Dee.  12,  1907 
(see  this  J.,   1000.  85). 

AsTiiKwi  \vk      acid     or     anthraquinone-2'6-disulphonic 

a.  nl   is   ...uverted    into   flavopurpurin  by    heating   under 

with   less  than   20   parts  uf   30  to  50  per  cent. 

alkali    hydroxide    solutions:    solutions    containing  20  per 

t  alkali  or  less  may  also  be  used. — T.  F.  B. 

Anthrnctiu    colouring   matters  .     Manufactun    and  nnploy- 

mtnlof and  of  intermediaU  products.     J.  if.  Johnson, 

London.  From  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen  on  Rhine,  Germany.  Eng.  Pat.  13,007, 
June  14.  1909. 

Sie  Fr.  Pat.  408,787  ol  1909  ;   this  J.,  1910,  621.     T.  P.  B. 

Anthraceni   compound  [dye]  and  process  of  making  it.     M. 
II    Isler,  Mannh.im.  and  H.  Wolff,  Assignors  to  Badische 
Anilin    und    Soda     Fabrik.     Ludwigshafen     on    Rhine, 
many.     U.S.  Pat.  961,612,  June   14,   1910. 

Idition  of  Max  20.  1908,  to  Fr.  Pat.  305,020  of  1906; 
in-  J.,  1908,  1107.      I    F.  B. 

ituffs  ;     Manufactun    of   .     P. 

\.  Newton,  London.  From  Farbenfabr.  vorm.  !•'.  Bayer 
mi. 1 1  o.,  Elberfeld,  Germany.  Eng.  Pat.  14,312,  June  18, 
1900. 

Lddition  of  June    13,    1000.   to   Fr.   Pat.  404,800  of 
this    .!.,    1910,    412.— T.  F.  B. 

0.  Gunther  and  L.  Hesse,  Assignors  to  Farben- 
fabr.  vorm.    F.    Bayer    und   C>..    Elberfeld,    Germany. 
ue  No.  13.121."  dated  June   14.   1910,  ot    U.S.   Pat. 
821.105,  May  11,  1009. 

See  Fr.  Pat.  396,949  oi  1908  ;  this  J.,  1909,  596.— T.  F.  B. 


\zodye.     0.  Gtlnther  and  L.  ft  i    ignore  to  Farben> 

tal.i.    vorm.     F.   Bayer  und  '  o.,    Elberfeld,   I  ■■ 

i: ■   No.    13.122.    dated  June    14,     1910,    ol 

r.n.  821.289,  May  11,  1809 
si  i   Fr.  Pat  396,949  ol  1908  :  this  J  ,  1909,  59fl      I    P.  B. 

dyi  .     Qreen .     .1.    Janaen    and    W.    Neel .. 

Leverkusen,  Assignors   to   Farbenfabr.   vorm,    I     Bayei 
und    Co.,     Elberfeld,    Germany.     1X8.     Pat    98 
June  It.  1910. 
See  Eng.  Pal    8908  ol  1909;  tins  J.,  1910,  146.     T.  I     B 

[Jjso]  dyestuffs ;    Pro©       foi   preparing  neu  wad  (a 

developing  them  on  tfu  fibre.  Farbenfabr.  vorm  I 
Bayi  i  und  I  o.  Leuco.  I..  Pat.  111,599,  Jan  15,  1910 
Undei   Int.  i  onv.,  Feb.  19,  1909. 

See  Eng.  Pat.  11,253  oi  1909;  this  J.,  1910,  749.     I.  F.  B. 

Leuco  derivativt   of  diethylgallocyanine.     Qallocyan  m 
\V.   I.onimel.  Assignor  to   Farbenfabr.   vorm.   F.    Bayei 
und  Co.,  Elberfeld,  Germany.     U.S.   Pats.  961,361  and 
861,362,  June  14.  1910. 

See  Eng.  Pat.  20,905  ol  1909  ;  this  J.,  1910,  621      l    F.  B. 

Vat  dyes,   Bhu  W.  Bauer,  Vohwinkel,  and  A.  Herre, 

mora    to    Farbenfabr.    vorm.    F.    Bayei    und    Co.. 

Elberfeld,     Germany.     U.S.     Pats.     961,396,     961,397, 

961,398,  and  Old. 300.  . I une  1 1.  1910. 
See  Eng.  Pat.  7819  oi  1909  :  this  J.,  1910,  81.    T.  F.  B. 

Dyestuffs  <il  Uu   ojimiii  series  and  theii  I 
'Proc'iss     tor    producing      — .      Farbenfabr.  vorm    I 
Bayer    und    Co.     First    and  Second    Addition-,    dated 
Dec   It;.   1909,  and  Jan.  7.   1910,  to  Fr.   Pat  369,835, 
Sept.  is.  1906.     Undo  Int.  (onv..  Blares  12,  1909. 

See  Eng.  Pat.  20.005  of  1909  :  this  J.,  1910,  621.     T.  I     B 

Sidvhidt    dyestuffs;     Process    foi    producing —        Act- 

Ges.  f.  Anilinfabr.     Fr.  Pat  411,360,  April  10,  1009. 
See  U.S.  Fats.  B34.302  and  934,303 of  1909;  tin-  .1..  1909, 
1082.^T.  F.  B. 


V. -FIBRES  ;     TEXTILES  ;     CELLULOSE  ; 
PAPER. 

Wood    pulp  ■     Differences    between    cold-grouvl    an 

ground     mechanical .      E.     Kirchner.     Wochenbl. 

Papieifal...    1010.  41.  1995-    2001. 
Two  systems  of  grinding  wood  for  the  mat 
mechanical  pulp  are  in  vogue:  theoold  process  oi  grinding 
consists   in  using   a   relatively   km    pressure  and  a   large 
volume  of  spraying  water,  whilst  in  the  hot  proa 
lora  a,e  pressed  very  heavily  against  the  stone  and  the 
quantity   of  water  is  so  reduced  that  very  hij 
tun-  an-  attained  at  the  surfaces  oi  contact 

yields  a  finelj  ground  pulp,  somewhat  di  B.  tent  in 

!,,,.„..,  I,    bul  dniirahly    as   a    filling 

fibres,  particularlj  in  printing  papers  when  tunooUi 
surface,   flatness,  regulai    thickness    uid      look-thi 

d  d.nsitv   ...id  regular  shrinkage  ...  the  r, 

r,,,-  directions  ol  thi   sheel    in    i   quire. 

ateadj   running  ...  the  manufactun 

this  pulp  requires  the  admixture  oi  a  Uugei  proportion  ol 

oeUuWfibrea  than  the  hot-ground.     Bj  the  latt.-r  process 

i,    is    possible    to    prepare    pulps   vritil    long   and    Well 

fibr^having  almost  the  app.  ■.■.■...  ..lb, -p- 

pulps,  but  the  fibres  are  fees  flexible  tiian  cellulose  fibres. 
Such  pulp  -  suitable  foi  papers  oi  medium  quality,  where 
economy  ol  celluloa.  and  a  large  outturn  «PW 
eonsideration-.  1-  .-  also  poHBwe  to  prepare  ""-  l'uX 
by  the  hot  p. and  any   intermediate  types  of  pulp 


^T» 
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which  nmv  be  required.  The  character  of  the  pulp  is 
controlle.l'l.v  many  (m  tore,  ..</..  tin-  baldness  and  "  grain  " 
of  the  stone',  the  nature  of  tie  ridgeje  ami  points  chipped 
on  its  surface,  the  quantity  of  water,  the  pressure  (ranging 
from  2ihi  to  r>< h n»  «rms.  per  >q.  cm.),  circumferential  sped. 
etc.  The  idea  that  hot^grrnding  requires  more  power 
than  cold,  is  erroneous  :  the  reverse  is  actually  the  case  so 
far  as  equivalent  types  of  product  are  concerned.  In  both 
cases  it  may  be  assumed  that  40 — 60  per  cent,  of  the 
power  used  is  transformed  into  heat  by  friction  at  the 
grinding  surface.  In  the  cold  process  this  heat  is  dis- 
sipated by  the  large  volume  of  spraying  water  employed. 
In  the  hot  process  it  is  allowed  to  develop  high  tempera- 
tures and  caused  to  do  mechanical  and  chemical  work. 
The  sudden  development  of  steam  assists  the  disintegration 
by  bursting  apart  the  fibres,  and  exerts  a  chemically  solvent 
or  softening  action  on  the  ligneous  matters  by  which  they 
are  hdd  together.— J.  F.  B. 

Rag    pulp  :     Comparison    between    bleaching    powder    and 

electrolytic   hypochlorite    in   bleaching  .     B.   Fraass. 

Papierfabrikant,  Kest-  und  Auslandsheft,  1910.  8.  02. 

The  author  records  the  results  of  some  strictly  comparative 
bleaching  trials,  with  bleaching  powder  solution  and 
electrolytic  sodium  hypochlorite  solution,  on  rag  pulps 
of  different  qualities.  The  concentration  of  the  pulp 
was  6  per  cent.,  and  the  charge  of  each  engine  was  330  kilos, 
of  dry  fibre-substance.  The  electrolytic  liquor  was 
slightly  alkaline,  but  iu  all  cases  hydrochloric  acid  was 
added  to  the  pulp  during  bleaching.  The  following 
numbers  illustrate  the  economy  effected  by  the  use  of  the 
electrolytic  liquor :  Cotton-linen  unions  (a)  bleaching 
powder.  4-29  kilos  of  active  chlorine.  1050  c.e.  of  hydro- 
chloric  arid  :  [in  electrolytic  liquor,  3-148  kilos,  of  active 
chlorine.  700  c.c.  of  acid.  Light  printed  calicoes ; 
(a)  bleaching  powder,  3387  kilos,  of  chlorine,  800  c.c. 
of  acid ;  (6)  2-031'  kilos,  of  chlorine,  700  c.c.  of  acid. 
Trouserings  [a]  11-037  kilos  of  chlorine,  4-5  litres  of 
acid;  (6)  8-301  kilos  of  chlorine,.  4  litres  of  acid. 
It  is  remarked  that  in  all  cases  the  electrolytic  liquor 
gave  a  brighter  colour  than  the  bleaching  powder  liquor; 
it  also  tended  to  give  a  softer  fibre.  Moreover,  the 
pulp  bleached  with  bleaching  powder  had  an  opportunity 
to  undergo  further  bleaching  whilst  draining  in  the 
vats,  whereas  the  pulp  bleached  by  the  electrolytic  liquor 
was  deprived  of  its  residual  chlorine  by  washing  in  the 
engine  before  discharging  into  the  draining  vats.  The 
duration  of  the  bleaching  process  in  the  engine  was 
always  the  same.  The  electrolytic  bleaching  process  was 
characterised  by.  a  relatively  rapid  start  J  the  colour  of 
the  pulp  then  changed  more  flbwlj  than  in  the  case  of 
that  bleached  with  the  bleaching  powder  solution,  but 
later  the  electrolytic  liquor  regained  the  headway  it  had 
lost  and  its  final  result  was  superior.— J.  F.  B. 

tost  .     Hydration  of  in  the  healing  process,  and 

the  imtnri  of  iillulii.fi  In/ihui,..  .J.  F.  Briggs.  Papier- 
fabrikant. Kest  und  Auslandsheft,  1910,  8,  46 — 19, 
The  author  deals  with  the  hydration  of  cellulose  during 
treatment  in  the  papermaker's  beater.  He  argues  that 
the  result  is  not  a  purely  mechanical  one  and  points  out 
that  the  manufacture  of  paper  depends  on  the  specific 
chemico-physical  relationships  between  cellulose  and 
water.  The  water  is  not  merely  an  inert  suspending 
liquid,  but  enters  into  temporary  combination  with 
the  cellulose,  forming  a  hydrogel  The  composition  of  the 
solid  cellulose. water  hydrogel.  in  presence  of  an  excess 
of  water,  is  capable  of  variation  by  mechanical  or  chemical 
means,  and  its  control  is  an  important  factor  in  the 
production  of  the  specific  characters  of  the  paper.  As 
the  duration  of  the  beating  process  is  increased,  the 
proportion  of  water  fixed  in  the  solid  phase  of  the  hydrogel 
iii  reases,  the  fibres  swell,  and  become  soft  and  "greasy." 
The  hydration  thus  produced  is  to  some  extent  reversible, 
and  water  may  be  expelled  from  the  solid  phase  by  heating 
the  fluid  pulp  or  by  treatment  with  alconol.  Hydration 
is  a  colloidal  phenomenon  of  adsorption  or  gel-formation 
between  cellulose  and  water,  and  it  is  manifested  in  a 
progressive  scale   of   graduated   stages.     The   application 


of  a  molecular  formula  in  terms  of  m('4Hl0O5,nH4l 
to  a  cellulose  hydrate  has  no  meaning,  since  the  proportloi 
of  water  fixed  in  any  state  of  equilibrium  between  solid 
liquid  or  gaseous  phases  depends  on  the  external  condition! 
and  the  previous  history  of  the  cellulose,  lnereaset 
hydration,  however  produced,  coincides  with  an  increase  it 
the  "  adsorption  "  capacity  of  the  cellulose,  e.g..  toward: 
metallic  hydroxides,  dycstuiis.  etc.  Hygroscopic  moistun 
is  merely  a  special  case  of  "adsorption"  between  solid 
gaseous  phases.  Ordinary  cotton  cellulose  is  to  I" 
regarded  as  a  cellulose  hydrate  of  low  degree  of  hydration 
it  di tiers  from  highly  hydrated  celluloses  only  quantitatively 
not  qualitatively.  To  explain  the  chemico-physica 
modifications  observed  as  the  result  of  progressive  hydra 
tion,  e.g.,  increased  "  adsorption  "  capacity,  the  authoi 
assumes  that  hydration  produces  a  sort  of  moleoulai 
surface  distention,  and  that  the  hydrated  cellulose  m\.i 
really  regains  its  original  degree  of  molecular  compact  ness 
even  when  the  hydration-water  is  entirely  expelled  am 
the  product  caused  to  resume  the  composition  of  CgHmQj 
by  diving  at  high  temperatures.  The  author  shows  thai 
in  addition  to  an  increased  adsorption  capacity,  hydiatec 
celluloses  are  also  characterised  by  the  decreased  viscoaitj 
of  their  solutions.  He  has  prepared  "viscose'"  solution! 
from  the  same  sample  of  cotton,  beaten  for  increasing 
periods,  and  found  that  the  viscosities  decreased  as  fch) 
hydration  progressed. — J.  F.  B. 

Paper;  Surface  dimensions  of  .  and  their   variations. 

—P.    Klemm.        Wochenbl.     Papierfab.,    1910,     41. 
1981—1985. 
Papeb   undergoes  expansion   when    moistened   or   stor* 
in    a    moist    atmosphere    and    shrinks   again    on    diving 
This  property  constitutes  a  serious  source  of  incoin 
in  many  uses  of  paper,  leading  to  "  cockles,"  wavy  edgei 
and  creases.     Different  types  of  paper  show  considcrablt 
differences  in  the  amount  of  expansion  on  damping  and 
in  the  distribution  of  the  extension  between  the  machiui 
and    cross    directions     of     the     sheet.       It     is    the    aim 
of    the    paper  maker   to   keep  the   superficial   variability 
of    the    paper    as    low    as    possible  consistent   with    the 
production   of    the   specific    characters    of    the    type   oj 
paper,  and    to    contrive   that    the   expansion  shall  be  a- 
nearly.as  possible   equal  in   both  directions.     The  authoi 
has  instituted  a   series  of  determinations   of   the  expan- 
sibility  of   various   types   of   paper  : — A    piece   200   mm. 
square   is   cut'  by   means   of  a   template   from   the   sheet 
of  paper.     This  is  floated  on  the  surface  of  water  until  it 
is  saturated  and    the  air  expelled;    it    is    then    totalh 
immersed.     The    excess    of    moisture    is    next    removed] 
by   blotting   paper  and   the  dimensions  Of  the  she.  t   tire 
measured,  the  operation  being  repeated  until  no  furthet 
expansion  is  recorded.     The  paper  is  then  allowed  to  dry  I 
with   full   liberty  to   contract  freely,   in  an   atmosphejn 
containing    65    per    cent,    of    saturation-humidity,    until 
constant    dimensions    are    attained.     Lastly    it    is    dried 
at    100°  C,    and    again    measured.     These  'observations 
give,   for  the   machine  and  cross  directions  of  the  sheet 
respectively,     the     percentage    elongation    on    damping,! 
the  percentage  contraction  (from  the  original  dimensions 
on  re-drying  in  the  air  and  on  re-drying  at   100'  <   .   thi 
total  range  of  variation  and  the  ratio  of  variation  between 
the  two  main  directions  of  the  sheet.     The  last -mentioned 
ratio  is  of  considerable  importance,  especially  in  1 1 
of    lithographic    papers    which    have    to    show    accurate- 
register  of  the  different  colours.     It  rarely  approximateb 
to    1:1   in   the   case   of   ordinary   machine-made   papers, 
but  a  ratio  of  2  :  1  is  fairly  satisfactory  for  multicolourl 
work.     The   total  range  of  variation   between   saturated 
and  re-dried  (air  dry)  dimensions  rarely  falls   below   0*6 
per  cent,  for  the  machine  direction  and  1  per  cent,  for  the 
cross    direction,    and    these    values    may    be    regarded    a.- 
satisfactory  standards  for  lithographic   work. — -J.  I •'.  B. 

SulphiU    cellulose    waste    lyes;     Transport  of   conci 

on    German    railways.     Badermann.     Z.    angew. 

Chem.,  1910,  23,  1216—1217. 
The  German  railway  authorities  have  decided  to  recom- 
mend   the    inclusion    of    concentrated    waste    lyes    from 
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ilir  manufacture  of  sulphite  wood  pulp  among  the  *ul>. 
suitable      foi      transportation      in      ta'nk-wagoiw. 
mcc-ssion    has    been    maili'   at    tin-    instance   of   tlir 
"  Pionicr  "  mill  at   H'alsuni  on   Bhine,  which  is  producing 
i  —.In I  tin  in  nl  these  Ives,  undci   the  name  of  "  Zellpech, 
ii  well  us  u  t  In.-k  syrupy  prod  net,  which  is  nut  so  eoncen 
tr»t«sl.  and  which  at  present  is  transported  in  iron  drums. 
Tin-  value  ..I   the  fluid  is  only   M.  2     2-5  per   100  kilos., 
to    Is.    Ill     per   ewt.),  and   whereas    the   Walsuni 
mill  in    1908  dispatched    1830  tons  of   s,,lnl   "Zellpech," 
it  .ink   disposed  of   [/jo  tuns  ,.|  the  Hiinl.     tin  the  othet 
band,  the  thud  mat.  mil  is  more  suitable  fof'ttse  in  the 
te    industry    than    tin-   solid,    and    it   is   hoped    that 
-I    transport     facilities    will    lead    to    its    extended 
•■plovmcnt.     The    "  1'ioniei  "    faoton     expects    to    dis 
daily  of  this  fluid  t"  a  briquette  mill  in  the 
current  year.     J.  F.  B. 

rlili    tui'l    otlur    furtury    trattts.     Stabler 
aud  Pratt.     8«<   XIXii. 


Patents. 

■nlji  :    Machim    [blou--j/it    for  n  -.    in  manufartun    of 
P.    B.    Palmer.    Orono,    Me. 
I    S.   P  t.  9n6.728.  May  3,   1910. 

Tin    invention   relates   to   the  construction   of   n    blow-pit 
■mil    the   pulp   is    blown    undei    pressure   from    the 
the   purpose  of  draining  and    washing.      The 
u  ists    of    a    horizontal    cylindrical    structure 
i    planks    supported    b\     heavy    bands    of    metal. 
i\er  portion  of  the  horizontal  cylinder,  a  false 
1    fitted  to  net  as    i  filter  through  which  the  Wfi  ite 
This  filter  is  constructed  of  planks 
with   small   holes  oi   nl   i    »    i     matting.      From  the 
u  ol   tin    cylinder  i-  suspended    i  heavj    metal 
in-!   which  tin    pulp  is  blown  and  which 
'.i    break    up   any   coherent    particles    of    di 
\  vent   pipe  is  provided  at    '  considerable  di 
•  I.  I'.  B. 


•  nation  of  akahrU   lyi  a  foi 
M.   Mullet.     Ger.    Pat.   221,366, 


~]xtrto 

(A.    ilnI..i!ion   of  . 

J I     1908. 

manufacture  of  cellulose   by  the  alkaline   proci 

i    alkali   are    made   good    by   the   addition   of 

ftditun   sulphate   to  the   waste   lye   in   the  course   of   the 

A     considerable     proportion     of     this 

-ulplmte.   however,  escapes  conversion   into  sulphide  and 

iient     c  atistieising.    and    is    carried    round     in     the 

operations  as   useless   ballast.      It    is   known  that 

■odium    sulphate     may      be     caustieised      by    strontium 

ide,  but  it  is  now  found  that  it'  the  sodium  sulphate 

added  be  partially  replaced  b\  strontium  sulphate. 

In.  tion  of  a  high  degree  of  causticity  is  facilitated 

»nd  a  considerable  economy  of  alkali   is  effected.     The 

•)U»ntit_\    of   strontium   sulphate  used,  should    be  at    leasl 

0   per   cent,    of    that    of    the     sodium     sulphate    usually 

amployed.     U    is   added    in    the   form    of   ground    native 

sulphate  or  precipitated  mud,  to  the  black  lye  in  the  la-i 

concentration    pre* .      The    mixture    then 

Passes  through  the  roasting  furnace  and  the  fused  ash  is 
I   in   boiling  water  and   boiled  in   a  closed   vessel 
pressure.     At   this  stage   the   lye   undergoes  a   pre- 
-Mi ■ising,    the    sodium    sulphate  reacting  with 
ntium  hydroxide  produced  in  the  roasting  proci  - 
rds    causticising     is     completed     in    the   ordinary 
boiling    with    lime.     The    insoluble    residue    of 
■u   sulphate,    which    i-    left    all.!    the     preliminary 
-an;,     is     returned     to     the    black    lye    and    again 
-   the  same  functions.      The  strontia    prises,    may 
in  be  used  for  limiting  the  proportion  of  sodium  sulphide 
■a  the  lye.  and  thus  redu.  ing  its  odour.     For  this  pu 

am  sulphate  i--  not  added  to  the  hlai  k  lye  as  it  goes 

furnace,    but    is    caustioised    separately     by     the. 

'tmntium   hydroxide   prepared   in  the    manner    described 

m.l  the  precipitated  strontium  .sulphate  is  fed   with  the 

ye  into  the  furnace  as  mentioned  above. — J.  F.  B. 


iyloniti  or  eeU  Ibid  for  manufacture  of  i 
tion    nt  i .     E     \\  -  11      '  hingford     and    British 

Xylonih  I  o  .  Walth  im  I  m      En  '.Pal    I  1,016,  Jut     I 
1909 

I  v  the  manufacture  of  combs  and    imilai  arl  which 

a  large  number  of  transvet  b  cuts.ot    his  leu.  to  be  m 

toe, celluloid  is  prepared  in  the  u  ual  man ind  a  port 

only  of  the  solvi  nl  i  driven  oil  bj  heat,  so  at  to  obi  tin 
a  half -s.-asoneil  "  product  which  is  then  moulded  into 
the  shapes  desired.  Thus  the  celluloid  is  sufficiently 
seasoned  t"  retain  the  shapes  impressed  upon  il   and  yet 

it  does  not  become  brittle  like  fully  seal I  celluloid. 

-J.  I    EL 

PryoxyHn  compound.     U .  i;.  Lindsay,  Nen   Sork.     I   8. 

I'ai.  961,360,  June  14,  1910. 
A  pyroxylis  compound  which  is  practically  inodorou 
is    obtained    by    combining    nitrocellulose    with    benzyl 
benzo  ib       i    l  .  B. 

Fibrou     materials;    Manufacture   of  blocks.  Blabs,    p 
iiml  tin   like  from  .     E.   Klewitz,  Bejitza,   R 

ICiil'.   Pat.  ■JT.SOii.  X,,v.  29.   limit 

THE  beaten  libroiis  materials  are  heated  by  mean-  ol 
steam  or  boiling  water,  and  the  hydraulic  binding  agent.-. 

such  a-  cement  and  the  like,  arc  then  nddi  d.  ami  tin  nn-- 
is  intimately  mixed  and  spread  on  the  wire  of  cardboard 
or  paper-making  machines  is  the  usual  manner.     W.  < '.  11. 

GeUulosi  objects  [fibres,  etc.];  Preparation  of  lustrous 

from     cuprammonium     iillulose     solutions.      Hi i 

Kunstseideiabrik.     Ger.   Pat.  222.S93.  May  31.  HMi.v 

The  use  ,.i  ammonium  salts  [e.g.,  the  sulphate)  is  Claimed 
lor  precipitating  cellulose  from  it  s  cuprammonium  solutions. 
The  fibres,  etc..  thus  obtained  are  completely  freed  from 
copper  by  washing  with  dilui  acetic  acid,  and  they  may 
be  rem leiei I  strongei  and  more  lustrous  bj  Bubseguant 
treatment  with  alkali. — T.  I'.  B. 

Fibrous  hi  cellular  materials ;    Treatment  of  — — .    ,1.  H. 

K.-t, ■lii-Min,  St.  Louis.   I'.S.A.     Bug.   Pat.  22,111,  Sept: 

28,   I'-ui't. 
See  IV.  Pat.  107. tilt;  of>1909  ;  this  J-,  1910,  550.-  T.  F.  B. 

Storing  inflammable  solutions  [collodion]  ,-  Process  for  — - — . 
C.  Martini.  Berlin.     L'.s.  l'at.  962,036,  June  21,  1910. 

SEE  Lug.  Pat.  19,692  of  1909  ;  this  J.,  1910.  337.— T.  F.  B. 

Cellulose  acetati  ;    Process  for  making  sheets  or  objects  of 

.     H.J.  ti.  Keesi-r.     Ft.  Pat.  411,126,  Dec.  Is.  1909. 

Under  Int.  Corivi,  June  2.  1909. 

S«B  Eng.  Pat.  12,976  of  1909  ■  this  .1.,  1910,  147.     T.  I.  B. 


VI.— BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

Colours;  New  fast' produced  by  oxidation  on  tin 

H.  Schmid.     Bull.  Soc  Ind.  Mulhouse,  1910,  80,  127— 
132. 
The  author  has  previous^   shown  that    paraphenylenedi" 
amine  (or  Paramine)  Brown  is  produced  on  cotton  bj 
ibsing  the  base  on  the  fibre.,  also  that  B 
and  blown  shades  arc  obtained  bj  oxidising  aminophenoifl 
(this  J.,  1906,  370  :  1909,  ss 

dso  obtained   by  oxidising    mixtures    oi    a    diam 
and    an   aminophenoi.     A   good    imitation    oi     Ttanganesi 
is  thus   pfodui     i  ed  oi 

punted    with    the    following    mixtui         rms.    pec   tita 
In-;,     !  l  grms.  of  Paramine  ex  -•'"-■ 

of  Fus.aniin.-i-.  |  B.  \  9  hofsodiun 

and  ammonium  chloride.   1  —  1-5  grm.  of  Ro  and 

0-015 — 0-02  grm.  of  ammonium  \anadate.     The  following 
examples  are  given  of  the  use  of  potassium  ferro  vaind. 


li..  VI.— BLEACHING;  DYEING;  PRINTING;  FINISHING. 


[July  39.  11)10. 


In  place  oi  the  vanadate  :  it  is  found  that  with  the  former 
the  baths  keep  better,  the  fabrics)  after  padding,  colour 
leas  in  the  hut  Hue  (or  can  be  dried  i'ii  the  cylinder)  ami 
better  whites  arc  obtained.  Paramint  Brown  :  12 — 15 
grma  of  Faramine  extra,  20  nuns,  each  of  sodium  chlorate 
and  ammonium  chloride,  5 — 20  «rms.  of  potassium 
ferroeyanide.     Green  5  gnns  of  Paramine  extra, 

15 — 2n  gnns.  of  Fuscamine  G.,  20  grins,  each  of  sodium 
chlorate  and  ammonium  chloride,  10  grms.  of  potassium 
frrnuvanidc.  Paramitu  Black  26  -30grms.  of  Paramine 
extra  .  ins.  of  Paramine  and  5 grms.  of  Fuscamine), 
mis.  each  of  sodium  chlorate  and  ammonium  chloride, 
40  grms.  of  potassium  ferroeyanide.  Water  to  make  1  litre 
in  all  cases;  pad,  dry.  steam  for  10  min.,  wash  and  soap. 
The  black  stands  a  moderate  soaping,  but  strong  alkalis 
turn  it  brownish;  It  has.  however,  the  advantage  over 
Aniline  Black  in  being  ungreenable  and  in  not  affecting 
the  rlbre.  With  the  above  olive,  coloured  effects  can  be 
ined  as  with  Prudhomme's  Black. — A.    Sbld. 

Turkey-Bed  .    Clearing  of after  dyt  ing,  by  superheated 

water.  A.  Scheurer.  Sealed  Note  No.  350,  dated 
May  6,  1882.  Bull.  Soc.  Ind.  Mulhouse,  1910,  80. 
133—134. 

It  is  stated  that  the  usual  progress  of  clearing  Turkey -Beds 
dyeing,  by  padding  in  sodium  sulpholeate,  drying  and 
steaming,  can  be  replaced  by  simply  heating  with  water  at 
l-'u  ( '.  It  is  found  that  the  temperature  at  which  water 
git  es  the  maximum  amount  of  clearing  (120;  C.  for  2  hours) 
is  that  at  which  a  similarly  fixed  mordant  (but  not  dyed) 
is  completely  dehydrated  ;  it  is  then  attacked  with 
difficulty  by  acids,  and  no  longer  attractseolouring  matters. 

— A.  Sbld. 

Dyed  shades  :    Tin  action  of  light  upon and  a  proposal 

tor  a  standard  method  of  testing  K.  Gebhard.  J.  Soc. 
Dyers  and  Col.,  1910,  26,  173—178.  (See  also  this  J., 
1909,  304.  1(104;    1910,  Si,  691.) 

The  factors  which  must  be  taken  into  account  in  testing 
the  fastness  of  dyed  shadesjto  light  are  the  atmosphere, 
the  source  of  light,  and  the  nature  of  the  dyed  fibre.  It  is 
mainly  the  oxygen  in  the  air  which  is  responsible  for  the 
fading,  the  moisture,  acid,  or  alkali  contents  of  the  atmo- 
sphere only  influencing  the  rate  at  which  fading  proceeds. 
A  pure  atmosphere  with  a  definite  moisture  content  is 
stated  to  be  one  of  the  chief  considerations  to  be  aimed  at 
in  any  standard  test.  As  regards  the  source  of  light,  the 
author  suggests  a  combination  of  an  arc  lamp'  and  a 
quartz-mercury  vapour  lamp,  the  one  giving  a  light  rich 
in  rays  of  long  wave  length,  the  other  rich  in  ultra-violet 
rays.  The  patterns  are  exposed  in  a  circular  apparatus 
(a  sketch  of  which  is  given]  and  to  assist  in  determining 
the  amount  of  change  which  has  occurred  in  a  given 
time,  they  are  photographed  through  suitable  colour 
screens,  the  negatives  developed  in  a  standard  manner 
and  the  difference  between  the-  photograph  of  the  unex- 
l»  -el  and  exposed  pattern  ex]  ressed  in  terms  of  a  graduated, 
standard  scale  of  grey.-  F.  M. 

Purification  of  textiU  and  other  factory  wastes.     Stabler  and 
Pratt.      Set  XIXB. 

Patents. 

Bleaching   processes;     Method   of   treating   aVcalim    fluid* 

n)i.,  un  in  -  in  thi  manu/acturt  of  cotton  or  cotton 
goods.  H.  Keller,  Stuttgart,  Germany.  Eng.  Pat. 
13,790,  June    II,    1909. 

Claim  is  made  for  the  pi f  clarifying  and  recausticis- 

ing  waste  caustic  liquors  by  the  use  of  lime. — F.  M. 

Dyeing  machine.     T.    F.  and  a.   Naylor,   Kidderminster 

Eng.  Pat.   13,27b,  June  7.   1909. 
The  invention  relates  to  the  mechanical  manipulation  of 
hanks  in  the-  dye-vat.     'I  he  apparatus  consist*  ol  a  vat  with 

a  suitable,  number  of  rollers.  ..j..  five,  placed  longitudinally, 
supported  in  bearings  on  the  upper  edges  of  the  vat. 
The  rollers  are  geared  together  by  wheels  on  the  spindles 

at  one  end.  so  that  the  rotation  of  "the  middle  roller  re\  ol 


the  others.  The  middle  roller  carries  a  spur  wheel  on  i 
spindle  at  the  other  end  :  this  spur  wheel  is  rotated  by 
pinion  revolving  loosely  on  the  spindle  of  the  next  roll 
and  operated  by  a  windlass.  The  frame  carrying  tl 
bearings  of  the  rollers  can  be  raised  above  the  \  at 
lowered  into  the  vat  by  means  of  chains  passing  ov 
ebainwhcels  situated  above  and  operated  by  a  spur  ai 
pinion,  which  are  rotated  by  means  of  an  endless  10] 
passing  over  a  pulley.  A  clutch  is  fixed  on  the  wall  of  tl 
vat  to  hold  this  rope  in  any  position  desited.  Means  a 
provided  for  supporting  the  rollers  in  their  elevate 
position  when  the  frame  containing  the  bearings  is  move 
away  for  placing  the  hanks  of  yam  on  the  rollers. — J.  F.  ] 

II  ool  dyt  nig  ;    Apparatus  lor .     T.  H,  Daniels.  Ma 

Chester.      Eng.    Pat.    18,481,   Aug.    11,    1909. 

The  claim  refers  to  rotary  machines  of  the  Klaude 
\\  eldon  type,  the  improvements  permitting  of  the  dyeii 
of  loose  cotton  and  wool,  etc.  A  hollow  box  oi 
constructed  in  each  compartment  and  the  loose  wool  ben 
packed  around  these,  open  spaces  are  left  which  assist  in  tl 
circulation  of  the  dye-liquors  through  the  material.  Tl 
cage  also  tends  to  keep  the  loose  material  in  positie 
and  there  is  less  liability  to  felting. — F.  M. 

Cops,  chasm,  irarps,  rtc.  ;  Extraction  of  moisturt  from  — 
after  treatment  in  bleaching  and  dyeing.  J.  Cox,  Cola 
Eng.  Pat.  27,431,  Nov.  25,  1909. 

The  spindles  upon  which  the  cops  are  wound  are  fixed 
trays  afid  arranged  in  vacuum  boxes,  which  are  connect 
by  wide  bore  pipes  with  a  vacuum  cylinder.  This  is  ce. 
nected  by  a  narrower  pipe  with  a  larger  one,  which  ai 
as  a  reserve  and  prevents  the  vacuum  falling  too  mu 
when  the  taps  of  the  vacuum  boxes  are  opened  for  a  f< 
seconds. — F.  M. 

Printing  plates  ;    Process  for    preparing  iron   pluitograp) 

.     H.  Sefton-Jones,  London,     From  C.  J.  Koede 

Ges.  m.b.H..    Leipsic,    Germany.       Eng.   Pat.  29.5C 
Dec.  16,  1909. 

The  plates  are  treated  with  a  slightly  acid  solution.  th< 
imprinted  with  a  grease  colour,  and  etched  with  a  soluti' 
containing  acids  or  acid  salts  of  phosphorus,  arsen: 
fluorine,    chromium,    manganese,   etc. — F.  M. 

Wool     and     woollen     goods;      The    scot  run/     of . 

Schmid,  Basle.  Switzerland.     Eng.  Pat.  30,507,  Dec.  2 
1909. 
See  Fr.  Pat.  407.591.  of  1809  ;  this  J..  1910.  558.— T.  F. 

M'oof  ,'  A  pparatus  for  n  moving  the  grease  and  yolk  from  — 
R.     Vandatte    and     B.     Lagye,    Antwerp.      L.S.     I1 
961,4(58,  June  14.  1910. 
See  Fr.  Pat.  399,875  of  1909  ;  this  J..  1909,  634.— T.  F. 


Dyeing  yarn  or  tin  like.  F.  H.  Daniell,  Franklin.  N.H.,  a) 
J.  C.  Hebden,  Providence,  R.I.,  U.S.A.  Eng.  P( 
26,026,  Nov.  10.  1909. 

See  Fr.  Pat.  408,480  of  1909  ;  this  J.,  1910,  623.— T.  F. 

Dyeing  acetylcellvlose.     E.  Knoevenagel,  Heidelberg,  tic 

many.     U.S.   Pat.   961,241,  June   14.    1910. 
See  Fr.  Pat.  383,636  of  1907  ;  this  J.,  1908.  332.— T.  F. 

Dyeing;     Process    of— and    product    thereof.      I».    "' 

Assignor  to  Farbenfabr.  vorm.  F.  Baver  und  Co..  EU» 
feld,   Germany.      L'.S.    Pat.   961.368.'  June    14.    1910. 

See  Ger.  Pat.  208,845  of  1908  ;  this  J.,  1909,  519.— T.  F. 

Printing    effects    on    fabrics;     Process   for   prodvi 

L.  Cassella  und  Co.      Fr.  Pat.  410.977.  March  26,  190! 

See  Eng.  Pat.  7734  of  1909  ;  this  J.,  1910,  19.— T.  F.  B. 


\\i\..  No.  14.]      Cl.  VII.— ACIDS;  41  KAI  [8;  SALTS  .  NON  METAJ  I  II     II  I. Ml  NTS. 


871 


,lttulli/\   producing  a  disinfecting  and  deodorising 
ml   applicant*    also    fur    bleaching.     Bug.     Pits. 
•■l.i  num.    s>>  xix ii. 


VII.- ACIDS;     ALKALIS;     SALTS;     NON 
METALLIC    ELEMENTS. 


i  nl    pirsitlphuric    acid;     Syntheses    of . 

i   D'Ans  and  \V.  Fricdrioh.     Bcr.,  1910.  48,  1880     1882. 

H\    treating    well    cooled    chlorosulphonic   acid    gradually 
%ith   the    ealeulateil    i|iiantity    of    anhydrous    hydrogen 

.compare  Ahrlc.  this  .1..    1909.  :iii:i).  Cam's  acid 
in.l  persulphuric  and.  can  both   be   prepared   in  accord- 
ill  the  equations  : — 

I  I   HO.SO.  CI      Hi'.      Iln  Sii.n.ull      HCI  ; 
J    2HO.Sf)2.CI     H._.u_.     H.,s_.o„     2HC1. 
Wen   the  evolution   of   hydrochloric  acid   appears   to    It 
Mtplctc.    the    mixture    is    allowed    to   gradually    become 
»ariiirr.  and  the  dissolved  hydrochloric  acid    is  removed 
i)  iln   acid  of  the  pump.     The  residual  crystalline  acid  it 
1  from  mother  liquor    in  a  centrifugal  apparatus. 
icid  melts  at  alum'  I".   C.  with  slight  decomposition, 
piite  dry  it   can  be  kept   for  several  days  without 
on.  but  gradually  loses  oxygen.      Persulphuric 
lis    somewhat    above    lit)      C.    with    sliu'lit    dcconi- 
>n.      A.  S. 


iiifl    industry    in     France.      P.    Mart  ell.      Kali.     1910,    4, 
112     219.     Chem.-Zeit.,    1910,    34.    Rep,    314—315. 

:ii.t  works  are  found  in  18  out  of  the  87  departments  of 

These  works  may  U  grouped  into  the  four  main 

^Bl : — (I)    Eastern    ro,  k    and     bay    salt    works;    (21 

loath-western    rock   and    bay  salt    works;    (3)   Southern; 

Western  sea-salt  works.     The  most  important  are 

|  hose  belonging  to  the  first  group,  and  especially  those  in 

he  Dept.  Menrthe-et-.Moselle.  where  in  1905  only  three  out 

Hoiks  were  idle.       In  most  of  these  works  borings 

le.   and    Bergmann's    process   has   not    come   into 

use.     The  oldest   and   largest    works  are   those   of 

•  -Varangeville.     where     the    salt     is    obtained     by 
■em  of  a  shaft   12l>  in.  in  depth,  and  where  blasting  with 

ised  gunpowder  is  used.     The  rock  salt  is  of  a  light 

red  colour,  and.   being  exceptionally   pure,  is  in 

li-nund  for  the  soda  industry.     The  works  also   produce 

*lt   by  Cantenot's   process.     A   blast   of   hot   air  derived 

"in  the  lire  gases  is  passed  through  a  tower  of  tiles,  and 

oning  into  contact  with  the  finely  divided  brine,  yields 

tine  deposit   .it   salt,   which  is  used  for  table   purposes. 

f  the   12  concessions  in    Franche-Comte,   seven  are  still 

whilst    in    the   South-western  group  snlt    is    pro- 

n  the  departments  Haute-Garonnes.  Ariege.  Bi 

•  and  Ixodes,  where  there  are  2."t  concessions,  some 
I  raich,  however,  are  not  being  worked.     The  commercial 

nice    of    the    Southern    group   of    salt-works    is    far 

that    of    the    Eastern    works.     Together    the    two 

I  roups  produced   in    1905  from   2:i">   plants.   679.864   tons 

of  salt.      The  sea-salt    works,  as  in    Italy,   have  a 

itput.     All    the    departments    (excepting     Alpes- 

lllitimesl    on    the     Mediterranean    coast     have     sea-salt 

The   lust    known  are  the    Peccais   works  in   Card 

ith  an  area  of  2500  hectares  (6180  acres),  yielding  on  the 

only    lii   to    17    tons    per    hectare    (6-4— lis    tons 

With  more  energetic  working  the  output  might 

d    or    quadrupled.      The    most    important    works 

of  the  Co m 1 1.  i les  Produits  f  him.  d'Alais  et  de  la 

iinargue    at    the    mouth   of   the    Rhone.     The    works   of 

■iraud  now   employ  the   vacuum  apparatus  of  the  Swiss 

erhalle  works,  and  work  up  the  excess  of  salt  into 

nrjnonia-soda.     Magnesium  and   potassium  chloride-  are 

dueed    in    these   works.     The    potassium    chloride 

iimi  in  the  form  of  carnallite  is  utilised  in  agriculture, 

part    of    it    i-    manufactured   in   Salindres    into 

in     chlorate.     The     French     Mediterranean     salt 

umber  about  25.  but  they  do  only  a  small  business. 

-tallisation  tanks  are  rectangular  and  have  wooden 


-ides  about  80  to  80  in.  in  length.      A  plant   ubusUj    ' 

I .apotatinn  tank--  ill I    260   he, tan      (618 

tol       Ives    ,,)     II-.",       lo     8        He     .      I  one  •  III  I  at  1.  .11     l«n 

in  he.  tan       D  foi  lye«  ol  8   to  Ji    Be  .  and  .  rystal- 

li   aliou    tanks   ol    IlL'    be.  tan  s   (70   am-,   l.,i    l\.-   ..I    J  I      " 

32    Be.     About   in  days  are  required  to  an, on  U 

of  concentration.     The  sal)  layei  to  be  worked  up  oonl 

ii i  56  tn  To  kilos  per  -quaie  in.      In  the  South'  rn  Mil 

works  from  so-6  to  59-7  tons  (metr.)  of  jail  are  obts 

per  hectare  "i  ana  (12  I     28-7  tons  per  I,  whilsl   In 

Cm  si,  a  the  corresponding  yield  is  L73-3tons  (metr.).     Since 

1866  the  business  of  Ih.  -.work-   has  been  in  the  hand 

syndicate.  The  Western  salt  works  on  the  ooasi  of  tl"' 
Atlantic  extend  over  a  numbei  ol  departments,  bul  then 
•  oit i oi i   doe-   not  compare  Favourably   »iili   thai    oi    the 

Southern  works,  in  spiti   of  thi   advantage  they  po in 

having  the  Bea-watei  raised  by  the  Bon  ol  the  tide  instead 
ol  by  pumping.     In   1906  then   wen-  mis  sea-sail    ■ 
on  the    \ii.inii.   coast,  with  an  area   ,,f    10,133  hei 
(25,030  scree).     Tins  great   distribution  of  tl"'   indn 
has   naturally  created    unsound    industrial   oonditione    in 
many  respects.     Tin-  yield  of  salt    pei    I    hectare  in   the 
Atlantic  sail  works  ranges  from  1-5  to  27.-9  ton     "'      U"J 
tons  per  aire),  and  is  thus  considerably  inferior  to  the 
output  of  the  Mediterranean  works.     The  chief  town-  foi 
the  exporf   oi   salt   are   Marseilles  and   Cette,   whilst   the 
export    trade   is   principally   with    Belgium,  Switzerland, 
Ugiers,  and  Madagascar.     C.  A.  M. 

Oxides  of  metals ;  Initial  temperatures  at  which —  .<<<  p 
oxygen  in  reducing  gases,  I.  W.  Fay,  A.  I'.  Seeker, 
F.  il.  Lane  and  G.  E.  Ferguson.  Polytechnic  Engineer, 
(Polytechn,  Inst.,  Brooklyn,  I'.S.A.i.  1910,  10.  72—79 

THE  authors  have  submitted  various  metallic  oxide-  to 
the  action  of  hydrogen,  carbon  monoxide,  ammonia,  and 
methane,  at  various  temperatures,  for  a  period  of  6  hours 
and  have  as.ertained  the  lowest  temperatures  at  which 
flu-  oxides  begin  to  lose  oxygen.  The  following  results 
were  obtained  :  — 
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Vinassi  ;    Preparation   of  calcium   tartratt    irun 
obtained  from  dried  grapes.     C  Beis.     Bun.  Assoc.  Chim. 
Sucr.  et  Dist..  1910,27,  1202—1206. 

Tiif.  acids  of  the  vinasse  from  dt  may  be  divided 

int..  two  classes,  viz.,  those  which  form  calcium  -alts  that 
relatively  soluble  in  cold  wati  r,  and  those  which  form 
calcium    salts    practieallv    insoluble   in    this    medium.      In 
what  follows,  the  acidity' dm-  to  the  foi  is  referred 

to  as  "  malic  acidity."  whilsl  tin  aciditj  dm  (  the 

latter  .lass,  excepting  tartari  ind  potassium  bitar 

trate,  is  referred  t"  as  "  pectotannii  a<  idity.       In  pn  paring 
i  all  nun  tartrate  from  the  vinasse.  the  ueul  !    the 

latter  with  lime  is  based  on  the  following  itions: 

(1)  The  whole  of  the  tartari    ax  id   - 

(2)  If.  as  is  usually  the  case,  the  malii    acidity   i-  neater 
than  that  due  to  potassium  bitartrate,  a  quantity  oi 
former,  at   least   equal  to  the   latter,   musf    be  neutrak 

(3)  The  amount  of  malic  acidity  left  unncutrabsed.  mu-l 
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not  exceed  half  the  acidity  doe  to  potassium  hitartrate. 
(4)  The  whole  of  the  pectotannic  acidity  must  be  left 
unneutralised.  (6)  If  the  malic  acidity  is  less  than  that 
-<hie  to  potasram  hitartrate.  the  deficit  must  be  made  good 
by  addition  of  sulphuric,  or  better,  hydrochloric  acid. 
The  author  uses  the  following  methods  for  making  the 
requisite  determinations  of  the  and  constituents  of 
vinasse  from  dried  grapes  :--  \.  Total  acidity. — This  is 
determined  in  the  usual  way.  with  phenolphthalein  as 
indicator,  b.  Potassium  bitartrate. — 50co.  of  the  vinasse 
are  rapidly  concentrated  to  6  c.c,  then  treated  with  2-5  e.c. 
ofjglucial acetic  acid,  and  stirred  for  some  minutes  ;  12  C.C. 
16  i*/r  cent,  alcohol  are  now  added  slowly;  with  constant 
Stirring.  When  the  liquid  has  become  clear,  it  is  filtered  : 
the  precipitate  is  washed,  first  with  15  c.c.  of  65  per 
•cent,  alcohol,  and  then  with  96  per  cent,  alcohol  until 
thi'  aloohol  that  passes  through  is  no  longer  acid.  The 
acidity  of  the  precipitate  is  then  determined,  with  phenol- 
phthalein as  indicator,  nine-tenths  of  the  value  obtained 
being  taken  to  be  due  to  potassium  hitartrate.  c.  Free 
tartaric  add. — oil  c.c.  of  the  vinasse  are  treated  with  a 
quantity  of  potassium  acetate  about  equivalent  to  one- 
tenth  of  the  total  acid;  if  the  dried  grapes  from  which 
the  vinasse  is  derived  were  very  acid,  a  larger  quantity 
of  potassium  acetate  may  be  used.  The  rest  of  the  pro- 
cedui.  is  the  same  as  thai  described  under  b.  The  acidity 
of  the  precipitate,  diminished  by  that  found  for  the  hitar- 
trate. and  multiplied  by  2.  gives  the  amount  of  free  tartaric 
acid.  n.  Pectotannic  acidity. — 10  c.c.  of  the  vinasse  are 
treated  with  about  nine-tenths  of  the  volume  of  lime- 
water  required  for  complete  neutralisation,  and  the  mixture 
is  heated  to  boiling.  If  a  blackish  precipitate  forms, 
the  experiment  is  repeated,  the  amount  of  lime-water 
being  diminished  by  1  c.c  ;  if  a  blackish  precipitate 
is  not  formed,  the  same  solution  is  treated  with  1  c.c. 
more  of  the  lime-water  :  this  procedure  is  continued  until 
the  quantity  of  lime-water,  with  which  the  blackish 
precipitate  begins  to  appear,  is  determined.  If,  say. 
30  cc.  of  lime-water  are  required  for  this,  and  35  c.c. 
of  the  lime-water  are  required  to  neutralise  the  1U  c.c.  of 
vinasse  completely,  the  pectotannic  acidity  corresponds  to 
(35 — 30)  =  5  c.c.  of  the  lime-water  used.  E.  Malic  acidity. 
— This  is  represented  by  the  difference  between  the  total 
acidity  and  the  sum  of  the  pectotannic  acidity  and  the 
acidities  due  to  free  tartaric  acid  and  potassium  bitartrate. 

— L.  E. 

TarUirir    acid    factories    and    refineries;     Mother    liquors 

from .  P.  Carles.    BuU.Soc.Chim.,  11U0. 7. 583—586. 

The  following  methods  are  suggested  for  determining 
the  amount  of  tartaric  acid  in  mother  liquors  which 
have  become  loaded  with  impurities.  The  salts  of 
iron  and  calcium  can  be  precipitated  in  the  hot  liquid 
by  means  of  potassium  carbonate,  and  the  filtrate  acidified 
with  acetic  acid.  The  crystals  are  removed  when  cold, 
washed  with  a  solution  saturated  with  potassium  chloride 
and  bitartrate,  and  weighed.  The  liquor  can  be  treated 
with  potassium  ferrocvanide,  and  filtered.  The  tartaric 
•acid  can  then  be  completely  precipitated  by  boiling  and 
adding  chalk.  The  latter  method  can  be  applied  in  order 
to  recover  tartaric  acid  from  old  mother  liquors  (see  this 
J..  1910,  694),     F.  Smdx. 

Tantalum    sulphide.     H.     Biltz    and    C.    Kircher.     Ber.. 

L910,  43.  1636—1645. 
BYDBOGKK  sulphide,  and  also  carbon  bisulphide  vapour 
carried  by  means  of  hydrogen  sulphide,  were  passed  over 
tantalum  pentoxide  at  various  temperatures.  At  no 
temperature  was  there  any  sensible  reaction  with  hydrogen 
sulphide.  Carbon  bisulphide  begins  to  read  al  650°  C, 
it  temperatures  above  900  <  reaction  is  complete, 
and  pure  tantalum  sulphide,  having  the  formula,  TaS2, 
is  obtained,  this  substance  is  stable  at  1300  C,  and 
•begin^at  1200'  C  to  be  transformed  into  crystals,  probably 
by  gradual  sublimation.  It  readily  absorbs  traces  of 
moisture,  which  it  obstinately  retains.  -J.   II' 

Amorphov  !   substances  ;     Transformation   of  

into  C.     Doelter.     Tschermak's 

min.  u.  petr.  Mitt.,  |2J.  28.  587—559.  (hem.  Zentr., 
1910,  2.  37. 

Most    amorphous;   precipitates    become    crystalline  when 


digested    with   water   at   60°— 70°  C,   or   when    as 
with    water   for   some   weeks.      In   one   or   both  ol 
ways    crystalline    products    were    obtained    from 
trisulphide.  antimony   trisiilphide,   and   hydrosols 
nium,  iron,  aluminium,  and  manganese.   -A.  S. 

Sulphur  chloride  and  thionyl  chlorid.  .    .4r/io/»  of  hydrogei 

on  under  tht    influence    of  the   electrical  diet 

A    Besson    and     L.    Fournier.      Comptes    rend..    1910 
150.  1752—1754. 

When   sulphur   monochloride   mixed  with   hydrogen   va 
exposed    to   the   electrical   discharge,    it    wa 
decomposed,    yielding    sulphur    and    hydrochloric    acid 
Also,      even  without      the      action      of      the      eli 
discharge,  sulphur   monochloride  was  reduced  by  hydrogen 
with  formation  of  sulphur.     By  the  action  of  heat  (evei| 
at  the  boiling  point,  and  more  markedly  at  170° — 180°  C.) 
sulphur      monochloride    was    decomposed    into    sulpha 
dichloride    and    sulphur.     When    a    mixture    of 
chloride    and    hydrogen    was    exposed    to    the    electrics 
discharge,  sulphur  monochloride.  sulphur,  sulphur  dioxide 
and    hydrochloric    acid    were    detected    in    the    n 
product.     Sulphur    dioxide    and    sulphur     monoehloridi 
under   the   influence   of   the   electrical   discharge   yield.- 
thionyl  chloride,  a  small  quantity  of  sulphuryl  <  b 
and  sulphur.     Under  the  influence" of  heat,  sulphur  dioxidi 
and   sulphur   monochloride   yielded   thionyl   chlorid 
sulphur. — A.  S. 

Determination   of  barium   sulphate   in   the  presena 
stances  which  affect  thi  result.     Van't  Kruys.     See  XX1I1 

Volumei  Hon     of     combined    sulphuric    ucid 

Roenier.     Sei  XXI11. 

Patents. 

Format..  :    Manufactan  of  alkali .      W.  H.  H.  Norris 

Wilmington.  Cheshire.     Eng.  Pat.  4684,  Feb.  24.  1910. 

In  the  manufacture  of  alkali  formate  by  the  action  o 
carbon  monoxide  on  solid  caustic  alkali,  at  a  temperaton 
below  that  at  which  the  formate  is  decomposed,  say  160°  C. 
the  addition  of  ferric  oxide  to  the  caustic  alkali  is  claimet 
as  causing  catalytic  action  and  greatly  increasing  thi| 
speed  of  the  reaction. — O.  R. 

Oxalates;      Method    of    precipitating    alkaline    earth 

0.   lmrav.  London.     From  Soc.  of  Chem.   Ind..  Ba^li 
Switzerland.    Eng.  Pat.  7092,  March  21,  1910. 

Alkaline-earth  oxalates  are  precipitated  quantitatively 
when  alkali  oxalates  are  treated  with  an  aqueous  solutioi 
of  a  sulphide,  sulphydrate.  or  polysulphide  of  an  alkaline 
earth  metal. — 0.  R. 


Hydrosulphite*  ;     Manufacture    of    anhydrous .     <■ 

fur    Chem.    Industrie.    Basle,    Switzerland.     Eng.    Pat 
9848,  April  22,  1910.     Under  Int.  Conv..  Nov.  26.  1909. 

Hydrosulphites  containing  water  of  crystallisation  an 
dehydrated  by  means  of  a  sodium  alcoholate  (methylatc 
ethylate).— 0".  R. 

Sulphur  cldorid'  [dichloride];  Manufacture  of .     W.O 

Quavle.    Wilmington,    Del.,   Assignor   to   The    Midlam 
(hem.  Co.,  Midland.  Mich.     U.S.  Pat.  961,530,  June  14 
1910. 
Gases  containing  chlorine  arc  passed  through  a  solu' 
of  sulphur  monochloride  and  sulphur,  and   the  escapiii; 
vapours,  containing  any  unabsorbed  chlorine  or  van 
sulphur  dichloride.  are  passed  over  solid  sulphur  and  there 
by  absorbed. — 0.  R. 

Nitrogen  oxides  ;    Process  for  obtaining by  combwhoi 

of    nitrogen.     K.     von     Vietinghoff-Scheel.     Ger.    Pat 

222,629.  Nov.  13.  1908. 

The  patent  relates  to  the  process  of  obtaining  nitrcgei 

oxides  by  the  combustion  of  substances  containing  carbon 

or  hydrogen,  or  both,  in  a  mixture  of  nitrogen  and  excef 
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■  n.     The  yield  ni  mi  logon  oxides  is  stated  to  be 
!    h\    Mowing    into    the    reaction-chamber    Unci} 
gaseous    catalytic   agents.       Among    tin-    oata- 

Hoi I  lire  calcium  .in. I  sodium  tin les, 

m  i. lis   and    metallic   oxides,    silica,  sodium-ethyl, 
trhouyl.  and  Bilieon  chloride.     .\.  S. 

Xitric  acid;    Process  i<*r  concentrating-  -         E.    Bratter. 
i.. i.    Pat.    232,680,    June    17.    1909 

.mi  is  for  the  use  of   phosphoric  acid  ot  ol   at 

i. Mil.  alone  or  mixed  together,  or  in  pn    i  m     ol  theit  -.ill-. 

i-  dehydrating  agents  in  the  concentration  of  nitric  acid. 

F.ir  example,   il    .    mixture   ol   50  kilos,  of  65  per  cent. 

id  be  distilled  with  10O  kilns,  of  arsenic  acid,  the 

concentration  of  07   |>er  rent.,   whilst 

.i.  per  cent,  of  the  whole  ran  be  obtained  at  a  concentration 

cent.,  and  the  remaining   14  per  cent,  at  a  con- 

'  ion  of  17  per  rent.-    A.  S. 

chloridi  :     /  of from 

tinoxid,.     I:    -  Ger.  Pat.  222.838,  Ma)    l,  1 1109. 

I'i\u\  powdered  tin  oxide  or  tin  ore  is  intimately  mixed 

1 1  charcoal  in  the  proportion  of  two  atoms  of  earl 

ule  ..I  tin  ..\ule.  and  then  subjected  to  the 

i.tinii  of  a  mixture  ol  e<|iml  volumes  ol  carl n  noxide 

md  chlorine  at  a  temperature  of  2."0  350  '  I  hi 
iii-thud  is  applicable  to  the  recovery  of  stannic  chloride 
r.mi  the  tin  residues  from  silk  dyeing. — A.  S. 

Nitrites  .■    Process  for  Hi,  conversion  of into  nitratt  s  by 

Badi  .lie  Anilin  und  Soda  Fabrik. 
Pat.  223.026,  July  31,  1S09.     Addition  to  Ger.  Pat. 
220,530,  Feb.  Ifi.  1909. 

mi  in  the  .  lint' patent  (this  J..  1910.  565),  nitrites 
t  mixtures  of  nitrites  and  nitrates  were  converted    into 

by  treatment  with  nitric  acid,  the  nitrous  fumes 
vnlveil  being  mixed  with  oxygen  or  i  gaseous  mixture 
ontaining  oxygen  and  then  absorbed.  In  the  process  it 
*  necessary  that  the  solution  be  kept  slightly  acid,  and  in 
(der  that  tins  may  be  effected  even  when  the  proportion 
i nitrite  is  variable,  it  is  proposed,  according  to  the  present 

to  mix  the  nitric  acid  recovered  by  absorption 
rem  the  nitrous  fumes  with  a  small  excess  of  nitric  ai  id, 
ml  use  n  for  the  treatment  of  a  further  quantity  of  the 
nizture  containing  nitrite  or  nitrite  ami  nitrate.  In  this 
vay  the  process  may  be  worked  continuously,  the  supply 
•f  nitric  arid  being  regulated  essentially  by  the  nitrite 
"litem  nf  the  mixture. — A.  S. 

f.inc  hydrosulphiti  'in, I  sodium  svlphitt  :    Manufacture  of  a 

douUt    compound    of .     P.    A.     Newti  n.     London. 

From  Farbenfabr.  vorm.  F.  Haver  und  Co.,  Elberfeld, 
many.     Ent:.  Pat.  14.313.  June   18.  1909. 

iD  Ger.  Pat.  217,038  of  IS09  ;  this  J.,  1910,  152.— T.  F.  B. 

lydrosulphili     compound    and    process    of    making    same. 
A.   Weindel,   Miilheim,   Assignor  to  Farbenfabr.   vorm. 
Bayer   und    Co..    Elberfeld,    Germany.     U.S.    Pat. 
261,391,  June  14.  1910. 

->>  Ger.  Fat.  217,038  of  II  09  ;  this  .!..  1910,  152.— T.  F.  B. 

vormaidthydi  sulphoxylic  acid  ;    Manufactun  of  derivatives 

o/ .     .1.     V.     Johnson.     London.     From    Badische 

Anilin  und  Soda  Fabrik,  Ludwigshafen  on  Rhine,  Ger- 
many.    Eiil'.  Pat.  24.7HH.  Oct.  27.  I!i09. 

Idition  of  Nov.  4.  1909.  to  Fr.  Pat.  350,607  of  1905; 
this  J..  1910,  757.— T.  F.  B. 

or  carbonaceous  material;    Manufactun    of  highly 

absorbml  ur  porous .     B.  Goldstein  and  W.  Hampe, 

Berlin.     Eng.   Pat.   17.914,  Aug.  3.  1909. 
ImGer.  Pat.  213,828  of  1907  ;  this  J..  1909,  1199.— T.F.B. 

litric  acid  ;  Process  of  making .    F.  Hausser,  Kaisers- 

lautern.  Germany.     U.S.  Pat.  961,350,  June  14.  1910. 
EE  Fr.  Pat   366,604  of  1906  ;  this  J.,  1906.  1045.— T.  F.  B. 


Alkali  thiotulphatt  I  making-    -         I..  Destrei 

llan. i.   Belgium,     U.S.   Pat.  961,760,  June  21.   1910. 
SsflQer.Pat.  208,633oi  1908 ;  this  J.,  1909,  173      I    F.  H. 

Bicarbonatt    of   soda;     Miiliml   ../   manufacturt    of  . 

R.  II.  F.  I'mlav.  Belfast,     D.S.   Pal    961  945,  June  21 
1910, 

sii   Eng.  Pat.  16,863  of  1907 ;  thiaj.,1908  S98      l    I     B 

SKlicon    inin, l,  ,     Procest    of    making  .     A.    Binding- 

l.arseii,  Chriatiania.     U.S.  Pat.  962,170,  June  21.  1910. 
See  Eng.  Pat,  3732  of  1900;   this  J.,  1910,  24.     T.  I".  B. 

Aluminium  „,i,,,l,  .    Process  fen  making .     0   Berpek 

l'i     Pat.  411,031,   April   I.    191  8 

-    '    in     Pat.  7607  of  1909 ;  this  J.,  1910,  277.    T.F.B. 

Dolou  U      Process  for  treating  -  — .     .1.  Gathy.     Br.  Pat. 

411,396,  Jan.  8,  1910.     Dnder  Int.  Conv.,  Jan    12    1909 

Si  i    Eng.  Pat.  779  of  1910  ;   this  J.,  1910,  816      'I .  F.  B. 

Ammoniacal   copper   oxidi    o6lulioi\       Proa                 pro- 
ng an   .     British    Cellulose   Synd.,    Ltd id 

V.  E.  -M'  it/.     Fr.  Pat.   111,592,  Jan.   15,  1910.     I  ndi  i 
Int.  C.nv..  Jan.    16,    1909. 

mi    Eng.   I'it.   ins.  .t   1909;   this  J..  1910,24.-   T.F.B. 

Purifying    gas    and    recovering    ■nun, num.    etc.     then 
and    utilising    by-product    metallic    lalii    [iron    pickling 
liquor]  and  n in  mi, niarai  Inpior.     U.S.  Puts.  961,763  and 
961,764.     Set   11a. 
Method  of  healing  carbon.     U.S.  Pat.  961,912.     Bet  XX 
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firet  effects  mi  building  material  and  permanent  ,limina- 
linn.  F.  B- Gilbreth.  Amer.  Soc.  Mech.fEng.  Times, 
Eng..  Suppl..  July 6,  1910. 

The  author  n  marked  that  in  this  age  of  "conservation" 
it  was  amazing  that  so  little  had  been  done  to  prevent 
destruction  by  fire,  and  to  apply  the  lessons  which  were 
taught  by  ewerj  great  fire.  All  great  fires  were  alike; 
building  material  behaved  the  same  in  the  ease  of  fixe, 
whatever  the  location.  The  building  of  the  Mutual  Life 
Insurance  Company  at  San  Francisco  was  a  steel  frame 
structure,  eight  storeys  high,  of  the  best  construction  in 
1892,  when  it  was  erected.  The  laying  up  and  filling  of  the 
joints  in  the  brick,  Btone,  anil  terra  cotta  were  as  nearly 
perfet  t  as  possible.  The  exterior  wall  completely  eni  loeed 
the  steel  frame,  which  was  put  together  with  bolted  con- 
nections. The  lliiors  were  of  hollow  terra  cotta  Hat  arches, 
and  the  partitions  were  hollow  terra-cotta  blocks.  Tin- 
damage  to  the  building,  which  necessitated  the  removal 
of  the  six  upper  storeys,  was  practically  all  dune  by  Hre. 
This  building  was  excellent  for  an  Illustration,  beoat 
it  showed  the  good  and  bad  points  of  many  diffi 
kinds  of  incombustible  materials  which  were  used  in  its 
construction.  The  lessons  from  this  and  from  all  tires 
pointed  to  the  conclusions  that  no  structure  of  the  future 
should  either  be  built  of  wood  or  should  contain  any  wood. 

A  very  small  quantity  ol  w I  in  a  so-called  "tin  proof" 

building  almost  entirely  of  noncombustible  materials 
would  furnish  sufficient  heat  to  di  rtroy  it.  '  om  rate  con- 
struitinn  was  the  best  form  fur  the  elimination  of  tires, 
because  the  amount  of  damage  done  by  lir.  in 
building  depended  upon  circumstances  which  were  within 
control  and  w.re  predeterminable.  With  concrete  made 
of  properly  selected  fire-resisting  materials  practically  no 
damage  wits  done,  except  by  prolonged  huh  temperature. 
The  results  of  recent  tests  by  I.  H.  Woobon  ami  J.  S.  Mac 
gregor  proved  conclusively  thai  a  properly-designed 
com  rete  building,  with  as  few  projei  tingi  on  Bible, 

would  withstand  long  periods  of  the  hottest   hard-* I 

tins,  with  no  resulting  damage  that  could  not  be  repaired 
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with  mortal.  These  tests  win-  carried  out  on  full-sized 
rooms  with  walk  of  concrete  made  of  different  kinds  of 
material.  Concrete  foi  walk  could  l«-  poured  in  metal 
moulds  with  sufficient  accuracy  to  permit  of  painting 
or  wall-papering  without  further  plastering  or  smoothing, 
which  meant  that  the  best  of  this  fire-resisting  material 
was  brought  to  the  surfare  of  tile  wall  where  the  flames 
would  strike.  If  a  tire  did  occur  in  a  building  made  of 
,.,„.,  i.  smooth  metal  forms,  the  damage  was  less 

than  in  any  other  type  of  building  anil  the  danger  of 
spreading  was  less.  Water  did  not  injur.'  concrete  ;  in 
fact,  it  improved  its  quality.  There  was  no  wood  to 
-well  and  afterwards  to  shrink  and  crack  the  plastering, 
and  no  hollow  spans  that  the  water  could  Mow  through, 
■imaging  the  contents  below.  A  concrete  building  was 
watertight  from  Boor  to  ceiling,  and  small  quantities  ol 
water  eould  1h-  easily  handled  through'  small  scuppers. 
•  either  into  the  air  space  of  the  vaulted  wall  or  through  the 
wall  to  the  outside.  The  fire  was  never  hidden  by  the  con- 
strut  tion  ;  consequently  no  unnecessary  streams  of 
water  wen-  flooded  into  the  building.  In  a  concrete 
residence  there  were  few  parts  that  could  not  be  made 
better  and  cheaper  of  Portland  cement  than  of  wood. 
There  were  many  first-class  non-combustible  materials 
beside  Portland  cement  that  would  fill  every  good  require- 
ment of  wood  and  stfll  be  fireproof.  The  spread  of  a  fire 
into  adjoining  parts  of  the  same  storey  was  possible  in 
a  concrete  building  only  through  doorways,  pipe  holes, 
etc..  and  a  concrete  wall  was  an  ideal  barrier  to  the  spread 
of  anv  fire.  The  work  to  be  done  to  reduce  fire  losses  to  a 
noon  was  so  great  and  so  important  that  it  could  never 
be  accomplished  until  the  Government  took  it  in  hand. 
The  Government  could  aid  fireproof  construction  by 
nug  laws  restricting  the  use  of  wood  in  buildings; 
by  levying  taxes,  discriminating  in  favour  of  fireproof 
houses  ami  against  wood  in  construction  ;  by  teaching  the 
people  how  to  build  fireproof  houses  :  by  establishing  a 
Government  bureau  for  disseminating  information  regarding 
honest  and  unbiassed  fire  tests  on  material,  together  with 
Government  experiments  on  different  full-size  buildings 
— kinds,  types,  materials,  etc. — with  bulletins  of  the 
progress  :  and  by  building  fireproof  houses  for  the  use  of 
Government  departments,  and  disseminating  information 
concerning  them  by  means  of  bulletins. 

Refractory  brick.*  ;   Changi  [through  use]  in  tin  composition 

of  .     Blasberg.     Stahl  u.   Eisen,   1910,  30,   1055— 

1060. 
A  large  number  of  analyses  are  given  of  firebricks  used 
in  blast-furnaces,  copper  furnaces,  and  coke-ovens,  and 
ol  silica-bricks  used  in  Siemens  furnaces,  etc.  In  the  case 
he  firebricks,  the  exterior  portions  all  show  a  con- 
siderable increase  in  iron  (or  copper)  and  in  alkalis,  as 
compared  with  the  cores,  which  represent  approximately 
the  original  composition  of  the  bricks.  The  coke-oven 
bri>  ks  show  frequently  an  increase  in  iron,  and  always 
a  considerable  increase  in  alkalis  ;  and  in  many  cases  they 
cmain  up  to  1  per  rent,  of  carbon,  produced  either  by 
bv  the  dissociation  of  gaseous  hydrocarbons,  or  by  the 
rnpo-itioti  of  carbon  monoxide-.  Evidently  in  all 
these  -  ases  the  ash  of  the  fuel  is  largely  responsible  for  the 
increased  alkali-content  of  the  brick  and  its  consequent 
lowered  fusion-point  ;  and  an  im|>ortant  point  in  this 
connection  is  the  amount  oi  sail  contained  in  the  water 
]  to  wash  tin-  coal  Silica  bricks  from  Siemens 
furnaces  all  show  a  considerable  in<  rease  of  iron  and 
alumina,  and  a  diminution  of  silica  :  whether  the  latter 
is  simply  relative,  owin_'  to  the  increase  of  either  sub- 
stances, or  partly  direct  through  volatilisation,  is  not 
easy  tee  determine,  silie  a  lui.  k-  from  the  chequer-work 
show  a  very  considerable  increase  in  alkali-,  due  no  doubt 
t.,  coal  aeo  in  the-  gases,  In  some  instances  the  black 
i  e.leiur  of  1 1 -eel  silica-bricks  was  found  to  be  due  to  carbon. 
The  result-  ..f  these'  analyses  point  to  tin-  importance  ol 
having  silica  bricks  a-  Intl.-  porous  a-  possible,  and  of 
avoiding  flue-dust  in  the  gases.     J.  T.  1). 

Gypsum;    Errors   in   (Ai    ■ '•• ..... .1/  analysis   0/     — .     <;. 

st.-ii_.er.     Bull.    U.S.    GeoL    Survey,     1910,    No.    413. 

33—36. 
lio.  fad  previously  noticed  by  Billebrand  (this  J.,  1908, 


813),  that   fine  grinding  is  liable  to  cause  serious  em 
in   the   determination   of   water   in   minerals,   is   special 
prominent  in  the  case  of  gypsum  :     this  is  dehydrated 
prolonged   grinding,   to  an   extent    which   may  arTi-c  t   t 
results  of  analysis  by  several  per  cent.,  a  sample  of  selcn 
being   found   to   lose  about    75   per   cent,    of    the     wai 
originally  present,  after  grinding  for  49  hours,  and  rest) 
of  the  same  order  obtained  with  gypsum.     The  uncarts 
state  of  knowledge  us  to  the-  products  of  dehydration 
gypsum  (ssee  this  J.,  1907.  735)  makes  it  impossible,  ho 
ever,   even    from   the   results  of   an   accurate  analysis. 
deduce  the   exact   amount   of  plaster  obtainable   from 
sample  of  crude  gypsum. — F.  Soon. 

Cenu  ut    burning  ;     Combustion    in    .      B.    E.    Eldr. 

Trans.   Amer.  Inst.  Mining  Eng..  1910,  449—459. 

The   usual    method   of   heating    rotary    cement    kilns 
means  of   powdered   coal  injected   by  air,   is  adapted  I 
clinkering  but  is  not  suited  to  an  efficient  calcination  of  t 
mate-rials  in  the  upper  portion  of  the  kiln.     The  hc-ati 
in  the  calcining  zone  is  mainly  by  radiation   from, 
direct  contact  with,  the  heated  walls  of  the  kiln,  where, 
as  is  well  known,  a  slow  burning  voluminous  flame  comi 
into    direct    contact    with    the    material    gives    the-    me 
economical     result.     The     author      therefore       propt» 
to  perform  the  operations    separately,  viz.  calcination 
the   present   rotary   kiln   gas-fired   with   long  flame 
bustion,  and  clinkering  in  a  special  gas-fired  kiln  which 
fitted  with  heat -regenerators.     The  use  of  regenerator! 
made  possible  owing  to  the  absence  of  dust  in  the  flu 
Long  flame  combustion  is  produced  by  adding  a  neut 
gas  such  as  stack-gases  to  the  producer   gas  or  to  the 
supply,  the  burning  being  most  intense  where  the   _. 
actual  contact  with  the  hot  solids.     The  author  est imat 
from    tests    made    with    a    gas-fired    rotary  kiln,   bumi 
limestone   crushed   to   pass   a   0-5  in.    ring,   that    ley   t1 
means  7'44  kilos,  of  cement  can  be  produced  per  kilo, 
coal  consumed. — H.  H. 

Patents. 

Colouring  and  f  reproofing  wood  ;  Art  of .     W.  A.  Hi 

New  York.  Assignor  to  American  Mahoganv  Co.,  Hail 
U.S.  Pat.  961.123,  June  14.  1910. 

The  wood  is  impregnated  simultaneously  with  an  alkal 
colouring  solution  and  a  fireproofing  solution  containi 
ammonium  sulphate  and  sodium  phosphate.     \\ 
I   treated  and  having  the  "  grain  "  highly  developed  is  a 
claimed. — A.  S 


('intent*  from   slag;    mo  tut  fuel  11  re   of  .  and  apparn 

thin  for.      T.   H.   Lodge,  Cleveland,  Yorks.     Eng.  P, 
13,183,  June  5,  1909.' 

An    "  altering  compound,"   consisting  of  a  specially   ] 
parcel  calcareous  aluminium  silicate,  is  blown,  in  the  fo. 
of  dust,  into  molten  slag  in  a  rotary  furnace.     The  turn, 
is  lined  with  chrome  bricks,  separated  from  the  outer  si 
by  slabs  of  cellular  burnt  fireclay,  and  the  outlet  end  I 
a   raised    lip,   and    is   provided   with   a   dam-plate-   lei  ci 
centrate  the   outflow  of  the   slag   tie  m   the   mixer.     'I 
"  altering  compound  "  is  delivered  in  regulated  quantil 
by    means   of   a    conveyor    furnished    with   an    air-jet   ei 
cock,   and   the   supply   is   regulated    by   mean>   of   step] 
belt-cones     and     belts.      In    the    furnace,    the    "  alter . 
compound  "  is  blown  into  the  molten  slae  by  means  of 
air-jet  connected  with  one  of  the  burners,  the  air  and 
of   the   other  burner  being  directed  longitudinally  on 
bath  of  molten  slag.    The  clinker  is  disintegrated  in  •>  1 
like  granulator  furnished  with  1  oiled  steel  or  iron 
-tieh  a   form,  and   placed  at    such  an  angle  as  to  cans' 
strong  current  of  air  tee  pass  outwards  mixed  with  wee 
spray  produced  at  the  periphery  of  the  Erranulator.     I 
"  altering    compound  "    dust    and    clinker    are    dried 
passing  the  waste-  heat  from  the  slag  mixer  through  I" 
in  the  hoppers.     'The  "altering  compound"   is   1: 
grinding   lime-,   limestone  or  chalk   with  calcium  fluori 
and  with  highly  aluminous  clay  or  shale,  with  a  low  si 
content,   and   moulding   the   mass   into   bricks   which 


mi    XXIX..  No.  u.l     Cu  X.— METALS;  METALLURGY,  INCLUDING   KLK(  THO-METAI.LUROl 


981 


burnt   to  about    1(100    F.   hiw I   then   ground   to  a    powdei 
ompouud  should  contain  .""» t i  to  4iX  per  cent,  of  lime, 
xml  from   lo  i"   It  |H'i  eont.  of  al ina.      VV.  i     II 

Ctmriit  nifl  concreti    irork.      K.  Thomas,   Worcester,   Mass. 

I   S    Pat  968,388,  Maj    17.   1910. 

D    lenient    is    agitated    with    water    (4     lira,    to 

I    IS.    standard    gallon)   or    preferably    with   a    solution 

■  linine   2-.r>  pel   rent,  of  common  salt.     The  cement   is 

ivcrtcd    mil.   a    gelatinous   <»r   colloidal   condition, 

ii  i-  stated  that  if  this  mixture  of  water  and  colloidal 

m    be.  used   instead  of   plain   water  in   ini\ing  cement 

•ir.  concrete,  etc.,  the  resulting  products  after  setting 

and  hardening  are  waterproof.      \.  S, 

and  fire-proof   bodies;     Method  o/    producing    . 

1     Schlossberg,    t'harlottenburg,    Germany.     U.S.    Pat. 
D61.651,  June   14,   1910. 
Ft.  Pat.  402,428 of  1909  ;  thisj.,  1909,  1200.— T.  F.  B. 

iiiv,  refractory,  aluminous  product  of  tin  electric 
furnaci .  rimf  its  manufacture.  Norton  Co.  Kr.  Pat. 
411,079.   Dec.   13,   1909. 

154,808  of  1910;  this  J.,  1910,  630.— T.  F.  B. 

Abriism  product  containing  alumina  produced  in  thi 
Utctric  innini-i.  and  it*  manufacture.  Norton  Co. 
Fr.   Pat.  411,080,   Dec.   13,   1909. 

8llU.S.  Pat.  954,766  of  1910;  this. I..  1910,  630.— T.  F.  B. 

a!  :    Manufactun  of    .     .1.  et  A.  Pavin  de  Lafarge, 

rs,    France.     Eng.     Pat.     11,184.    May    11.    1909. 
I'n. In   Int.  Conv.,  June  13,  1908. 

Fr.  Pat.  391,454  of  1908;  this  J..  1908,  1154.— T.  F.  B. 
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'  n'l  iron  on  :    Present  ttati  of  Iht  industry  of m 

•m.     (,.  Franke.     Stalil  u.  Eisen.  1910,  30,  1060 
|otl4. 

Is  Germany  there  are  now  nine  installations  for  briquetting 
iron  ons.  with  an  output  of  about  2,200  tons  daily,  and 
MM  for  agglomerating  (by  sintering)  iron  and  manganese 
or**,  turning  out  about    Kid  tons  daily — in  all  say  700,000 
•■■us  yearly.     By  far  the  largest   part  of  this  work  is  the 
briquetting  of  flue-dust.     The  German  ironworks  produce 
probably    1.500.000   ions   yearly   of   flue-dust,   containing 
above  35  jut  cent,  of  iron,   1      X  |ht  rent,  of  manganese. 
25   per   cent,   of  coke-dust.      Of  this   about    one- 
third,  or  500,000  tons  yearly,  is  now   briquetted,  but  the 
quantity  is  rapidly  increasing,  through  the  improvement 
tad  cheapening  of  the   briquetting   processes.     The   pro- 
now  chiefly  in   use   for   flue-dust    briquetting  are  : 
1.    Schumacher's,    with     \      1     per    rent,    of    magnesium 
I  Uoride  ;  2,  the  Tigler  I  o.'s  process  with  fi — 8  per  cent,  of 
-laked  lime,  and  in  some  cases  I   ]»-r  cent,  of  blast-furnace 
!     iner's  process  with  4'    pel  cent,  of  cell-pitch 
J..    1908.    166,915):   4.  the  Scoria  Co.'s  process, 
with  s      lo  p,-,    ,,-nt.  of  steamed   basic  blast-furnace  slag. 
"i    blast-furnace  slag   and   lime.      Installations  in   progress 
i_  to  use  on.,  nf  these  processes  or  Ronay's  hydraulic 
process,      l'n>, —  \,,,   l  is  extremely  simple, 
n  instal    £2. ."ion      £3.000 foi  an  output  of  60  tons  in 
III  hours),    costs    little   in    working    for   wages,    materials. 
and  power,  and  gives  at    too  atmospheres  pressure,   bri- 
quettes which  after  24  hours  are  hard  and  yet  sufficiently 
Tlie  cost   of  the   magnesium  chloride  (bought  as 
30  per  cent,  liquor)  is  about  3d.,  the  total  cost  of  briquetting 
about  Is.  ''"I.  or  Is.  7d.  jut  ton.     The  magnesium  "blonde 
is  harmless  in  the  furnace:  its  chlorine  probably  becomes 
Ultimately    calcium    chloride    in    the    Hue-dust,    and    its 

urn    goes    into    the    slag.       Process    No.    2   also   yields 

good  briquettes  with  a  pressure  of  200 — 100  atm.  ;  but  the 
material  needed  is  more  costly,  and  since  the  materials 
must  !»•  ground  under  a  eollargang  the  working  is  more 


troubli  "in"  and  i  ostlj   than  In  the  magnesium  .  hi 

i «a      Moreovei    the    briquettes   require    some    weeks' 

exposure  to  air  before  they  become,  through  absorp 
"i  carbon  dioxide,  hard  enough  to  be  put  into  the  fun 
Process  :i  yields  good  briquettes,  bu(  is  still  more  costli 
in  materials  than  No.  2,  and  requires  a  pressure  oi  at  Ii  aat 

800  atmospheres,     No  results  of  pi 8s4ha  been 

published     Six  or  Beven  works  briquette  iron  ores  othei 
iIi-iii  tin"  dust  :  '  lis  on  -  and  washings,  with  mill  i  it 
basic  slii^  residues  rich  in  iron,  and  purple  ore,  all  muted 

hoi  and  pressed;  purpli and  Hue-duel   by  the  limi 

process  ;  chrome-iron  ore  concentrate  ;  Siegerland  i  ill  ined 
ore,  etc.  At  tlsede  the  cosl  is  onlj  about  I  pei  ton, 
through  favourable  local  circumstances,  in  the  els 
nature  of  the  ore,  etc.  ;  and  the  use  ,,f  „  largei  proportion 
of  briquetted  ore  has  been  followed  by  better  yield  in  thi 
furnace,  lessened  coke  consumption,  and  diminution  ,,t 
Hue-dust.  In  other  places  results  have  nol  been  satisfac- 
tory, and  much  experimental  work  is  still  hem...  don,  to 
over,, line  difficulties  due  to  the  varying  nature  of  the  on  s, 
etc.      Agglomeration  of  ores  is  carried  out  at  Giessen,  in  a 

rotary  furnace  burning   coal-dust.     Tl res  used  an    a 

local  manganiferous  ore  (22j|  per  cent,  of  iron  and  20j  pei 

'  "'     "'    manganese),  and  a  siegerland   jpatl n    con 

taining   sulphides.     Satisfactory   results  are  obtained 
far  as  the  workable  condition  of  the  producl  i    ,  ,,n,  erned  ; 
but  the  process  is  costlj   (3      to  i      p,-,  ton),  on  account 
oi  the  huge  consumption  of  coal,  the  time  and  expense  in 
removing  th"  frequently-recurring    "rings."  and  the  re 
lining  oi  th,-  furnace.—  .1.  T.  I  >. 

Electrical  blast-furnace:    Theoretical  and  practical  tignifi 

,„„,,   „f  till .     c.    Brisker.     Staid   u.    Eisen,    1910 

30,   1 04! i-  lii.v,. 

Tin:  author  submits  to  a  careful  analysis  the  ligures  given 
in  the  report  of  the  working  of  the  electrical  blast  tnin.i,  , 
at  Domnarfvet  in  Sweden  is,-,,  this  .1..  1909,  1267),  calcu- 
lating in  two  instances  ih"  materials  used  to  produci 
loo  kilos,  of  pig-iron,  and  the  distribution  of  the  consti- 
tuents of  these  mat, -rials  among  the  products  of  the  funi.i,  , 
In  comparing  the  analysis  of  the  gases  at  the  hearth  and 
at    the    mouth    of    the    furnace,    he    Bnds    in    the    latter    a 

deficiency  in  carbon,  whilst  the  ratio  ,,f  carbon  dioxide  to 
osxbon  monoxide  is  higher.  This  is  clearly  due  to  the 
decomposition,  in  the  shaft,  of  carbon  monoxide,  into 
,ai  bon  dioxide  and  carbon;  th,-  lattei  being  deposited  in 
the  ore  and  afterwards  aiding  [in  its  reduction.  The  shaft 
therefore,  the  function  of  which  has  been  by  no  means 
clear,  is  the  seal  of  this  important,  indeed  indispensable. 
reaction,  and  therefore  constitutes  an  essential  part  of  the 
furnace;  and  the  cooling  of  the  gases  as  thev  leave  the 
hearth  [loc  cit.)  is  also  necessary,  since  they  are  thus 
brought  t,,  the  temperature  most  favourable  to  the  progress 
■  •t  this  reaction.  For  comparison,  th"  working  of  th" 
-■oiid  charge  instanced  above,  in  an  ordinary  coke 
furnace,  is  calculated,  and  hence  the  energy  expenditure 
and  return  in  each  of  the  three  eases.  From  the  balance 
sheets  n  appears  that  the  efficiency  ol  the  electric  furnai  e 
i-  51-5  and  50-ti  per  cent.,  that  of  the  coke-furnace  4:(«  pei 
",-nt..  neglecting  the  "-waste  gases";  taking  th,--"  into 
account,  the  throe  figures  become  respe  tively  65*3,  I 
and  Tb-4  per  ""tit.  This  is  favourable  to  the  electric 
furnace,  when  it  is  remembered  thai  the  figures  given  are 
results  ,,f  a  small  experimental  installation,  where  the 
loss,.,  from  radiation,  etc.,  are  relativeh    i  A- 

moreover,  iron  ,,f  much  nearei  approach  to  put 
mad,-  in   the  electric   furnace   than   in   the  ordinary  form, 
and  as  tin,-  ore  may  be  used  to  the  extent  of  75  nt.  of 

the  whole,  the  electric  furnace  i-  already,  where  electrical 
energy  is  .leap,  in  a  position  of  advantage,  and  has  clearly 
a  future  before  it.  -J.  T,  1 1. 

I  run:    Inflvenct    of   tegregation  on  tin    tcrundneu  ni 

F.  U'ust  and  H.  I..  Felser      Metallurgie,  L910,  7.  363— 

::si 

A  Tiiom  \s  steel  containing  0-07  per  t  ent.  of  carbon,  0-53  of 
manganese,  0-05  of  phosphorus,  and  0-061  of  sulphur,  and 
a  Siemens. Martin  steel  containing  0*065  par  cent,  of 
carbon,  0-48  of  manganese,  0-05  of  phosphorus,  0-04  of 
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Butohnr,  and  0-016  of  silicon  were  cast  into  rectangular 
blocks,  one  ol  each  being  1660  nun.  long  and  300  nun. 
thick,  weighing  1000  kg.,  and  two  of  each  about  1000  mm. 
long  ami  200  <"m.  thick  weighing  260  kg.  Bo*  the 
mechanical  tests,  one  of  each  ol  the  smaller  blocks  was 
.1  into  round  rods  34  mm.  in  diameter,  whilst  the 
remainder  win-  used  for  determining  the  segregation. 
These  latter  were  sectioned  lengthwise,  polished  and 
etched,  and  borings  were  taken  for  analysis  from  sixty 
systematically  arranged  positions.  The  analyses  are 
tabulated  for  each  constituent  showing  the  variation  in 
composition  at  the  different  positions  in  the  casting  and 
hence  the  respective  segregation.  Diagrams  are  also  given 
in  which  this  variation  is  shown  by  contour  lines  and  the 
paper  is  illustrated  by  macro-photographs  "t  the  etched 
sections.  It  is  shown  that  the  tendency  to  segregate  ia 
itest  in  the  case  of  sulphur  and  phosphorus,  and  least 
in  the  ease  of  carbon,  manganese,  and  copper.  In  the 
large  casting  the  segregation  of  the  sulphur  is  greater  than 
in  the  amaflei  one,  while  phosphorus,  carbon,  and  man- 
-.   behave  in  a  reverse  manner.     The  influence  of  the 

m  on  the  tensile  tests  1-  not  \e>\  marked,  although 
a  strongly  segregated  part  shows  a  tendency  towards  less 
extension  ana  contraction  than  the  less  segregated,  the 
influence  on  the  tenacity   not   being  appreciable.       The 

influence  appears  to  be  on  the  bending  strain. 
which  is  low  and  irregular  in  the  highly  segregated  head  of 
the  ingot  anil  is  high  and  even  in  the  les>  segregated  foot. 

—a.  h.  a 

Tool  steel  specifications  tor  the   United  States  navy.     Iron 

Age,  19ii9.  84,  480 — 183. 
Standard  specifications  have  recently  been  adopted 
provisionally  by  the  U.S.  Navy  Department  for  the 
purchase  of  hidh -speed  tool  steel  and  of  carbon  tool. steel. 
The  physical  and  chemical  tests  prescribed  for  high-speed 
tool  steel  are  as  follows  : — High  heat  test. — The  test  piece  is 
first  heated  to  I5S0C  F.  in  a  furnace  kept  uniformly  at  that 
temperature,  and  is  then  quickly  transferred  to  a  furnace 
in  which  it  is  rapidly  heated  to  just  below  the  melting- 
point.  The  test -piece  is  then  removed  and  blown  cold 
with  a  heavy  blast  of  air.  One  end  of  the  bar  is  then 
reduced  to  a  V-shape  on  a  wet  emery  grinder,  and  the 
Vend  must  test  "  file-hard."  Failure  of  10  per  cent,  of 
the  bars  condemns  the  whole.  Cht  nncnl  composition. — The 
steel  is  to  be  free  from  molybdenum  and  is  to  contain  only 
the  following  substances  besides  iron  : — Tungsten,  18'5r— 
10-5;  chromium.  5-25 — 600;  vanadium.  '0-10 — 0-3o  ; 
carbon.  055 — 0-75;  manganese,  0-00 — 015;  silicon. 
Olio — 0-11  ;  phosphorus,  (i-uit  11-112  ;  and  sulphur.  0-00 — 
0-02.  Working  test. — A  tool  forged  from  each  lot,  submitted 
to  the  high  heat  treatment,  and  ground  to  a  standard 
shape  of  cutting-edge  is  to  be  given  a  20  min.  lathe  test 
on  a  steel  forging  of  open-hearth  nickel  or  carbon  steel  of 
minimum  tensile  strength  80,-000  lb.,  minimum  elastic 
limit.  oO.OIJO  lb.,  minimum  elongation  in  2  in.  (cold  bend 
through  180  degrees).  25  per  cent.,  maximum  phosphorus 
oui;  per  ci  nt..  maximum  sulphur.  004  per  cent.  The 
standard  J  in.  lathe  tool  is  to  be  able  to  take  a  cut  T';  in. 
deep  with  -'„  in.  feed  at  a  surface  speed  of  60  feet  per  min. 
Three  grades  of  carbon  tool  Steel  are  purchased.  Grade  A 
1-  used  for  finishing  steel,  special  machine  cutting  tools, 
and  for  other  purposes  requiring:  hiyh  grade  steel,  but  for 
which  high-speed  tool  steel  is  not  suitable  ;  Grade  B  for 
taps,  dies,  nulling  cutters,  drills,  forming  tools,  special 
chisels,  dies,  pum  lies.  et<-.  ;  and  Grade  C  for  other  work, 
including  chisels  for  cold  and  hot  work,  blacksmith's  tools, 
rivet  punches,  dies,  shear  blades,  etc.  The  limits  of  com- 
position allowed  are  as  follows  : — 

tirade  A.     (iraile  B.      Grade  C. 


per  rent. 

per  cent. 

per  cent. 

Carbon,  n"t  less  than  

l-jii 

l-nu 

0-90 

1 1.  IB 

n-211 

0-15 

Mangan****,  ,|,,t  1,J"  "ml  -  - 

0-20 

n-21 

0-15 

in-,  not  in-  ■ 

0-02 

0-025 

0.-O28 

Sulphur,  not  mi.re  than   .  . 

0-02 

0-025 

0-03 

Tungsten,  not  more  than  . . 

3-00 

The  physical  tests  to  be  applied   to  these  steels  will  be 
determined  later. — A.  T.  L. 


Cementation   in   vacuo.     F.   Wevl.     Chem.-Zeit..   1910    84 

707. 
The  author  has  made  experiments  on  the  cementation  of  a 
pure  mild  steel,  prepared  by  the  electrical  process,  witt 
purified  natural  graphite.  "  kish."  sugar  charcoal,  and 
diamond,  in  a  furnace  in  which  a  vacuum  of  a  few  thou 
sandths  of  a  millimetre  could  be  maintained.  The  ama] 
quantities  of  gases  produced  during  the  experiments  wen 
removed  continuously  by  means  of  a  pump.  Under  t hi 
conditions  described,  it  was  found  that  cementation  COnli 
be  effected  with  solid  carbon,  but  only  when  there  wai 
intimate  contact  between  the  iron  and  carbon  at  a  suffi 
ciently  high  temperature.  For  example  when  the  pieci 
of  iron  was  placed  upon  small  pieces  of  diamond,  practically 
no  cementation  was  effected  at  1000c  ('..  whereas  then 
was  distinct  cementation  after  heating  for  30  hours  a! 
975:  ('..  when  diamond  powder  was  spread  over  the  pieci 
of  iron. — A.  S. 

Gases    jrom    technical    irons.     P.     Goerens.     Metallurgie 
1910,  7,  384—395. 

The  previous  methods  employed  for  the  extraction  of  thi 
gases  in  iron  and  steel  are  discussed,  and  it  is  conclude. 
that: — (1).  by  merely  heating  a  mass  of  the  metal  in  i 
vacuum  all  the  occluded  gas  is  not  obtained,  diffusioi 
being  very  slow  even  at  a  high  temperature  ;  (2),  borini 
the  nletal  in  a  vacuum  only  yields  the  gases  present  in  thi 
blow  holes,  the  quantity  being  influenced  by  the  size  o 
the  borings  and  the  character  of  the  tool ;  and  (3).  solutioi 
in  cuprammonium  chloride  while  giving  good  result- 
as  regards  carbon  monoxide  and  dioxide,  is  valueless  fm 
the  determination  of  hydrogen.  The  author  employe* 
fine  shavings  free  from  oil  and  chippings  of  the  tool,  am 
prepared  in  the  cold  to  prevent  loss  of  gas  due  to  heating 
and  does  not  obtain  the  gas  present  in  the  blow  holes 
As  it  was  found  that  quartz  reacted  with  the  metal  at  (I 
high  temperature,  the  shavings  were  placed  in  a  platinun 
boat  in  a  quartz  tube  which,  after  evacuation,  was  heatet  1 
in  a  Herseus  furnace  to  a  temperature  of  from  900?— 
950°  C.  The  gases  were  collected  and  analysed  in  a  specia  j 
apparatus,  the  results  being  tabulated  for  thirty-si: 
specimens  including  the  various  stages  in  the  manufacture 
of  Thomas  iron.  Siemens-Martin  steel  and  elect  1 
The  composition  of  the  steel,  of  the  gases  evolved,  and  thi 
percentage  volume  of  the  gases  contained  in  1  c.cm.  of  thi 
metal  are  given,  as  well  as  the  temperature  and  time  6 
heating.  A  detailed  account  with  diagrams  of  thi 
apparatus  used  is  Lriven,  and  the  author  concludes:  1' 
that  the  apparatus  described  permits  of  the  easy  escape  o 
the  occluded  gases,  with  their  collection  and  analysis 
2.  that  the  amount  of  gas  occluded  is  very  decided!} 
influenced  by  the  various  metallurgical  processes  whicl 
the  steel  has  undergone,  and  that  in  an  oxidised  metal  thi 
quantity  of  gas  depends  on  the  process  employed  and  i 
smallest  in  Thomas  steel,  while  in  deoxidation  processer 
either  an  additional  quantity,  or  about  the  same  quantity 
of  gas  remains  in  the  metal. — A.  H.  C. 

Iron  and  Steel ;    The  action  of  pure  air  and  water  on ] 

(Preliminary  note.)  J.  A.  N.  Friend.  Chem.  Soc.  Proc. 
1910,  26,  179—180. 
The  following  experiment  has  been  devised,  which  show: 
in  a  remarkably  clear  and  simple  manner  that  pure  wate 
and  air  alone  are  incapable  of  effecting  the  corrosion  0 
pure  iron  and  steel.  A  E  is  a  hollow  cylinder  (of  iron  01 
steel)  closed  at  one  end.  The  open  end  is  fitted  to  1 
tightly  fitting  rubber  stopper  bearing  two  glass  tubes 
as  shown  in  the  figure,  and  arranged  in  such  a  way  tha 
cold  water  can  circulate  freely  through  them.  The  cylinde 
is  well  polished  with  sand-paper,  and  secured  as  show] 
inside  a  conical  flask  containing  about  150  c.c.  of  3.\ 
potassium  hydroxide  solution.  The  air  is  partly  ren 
and  the  vessel  hermetically  sealed  at  /".  The  flask  is  DOT 
placed  to  half  its  depth  in  a  water-bath  at  100°,  aftei 
having  been  thoroughly  shaken  to  remove  every  traci 
of  carbon  dioxide  from  its  walls,  etc.,  and  a  current  0 
cold  water  passed  through  .4  E.  The  pressure  of  the  ai; 
is  not  sufficiently  reduced  to  allow  the  potash  to  boil 
nevertheless   pure   water   vapour  condenses   on   A  E  am 
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.1 1 1 1 • .  ..ii.  thus  slowly    washing  ii   tin-  I i  alkali.      Wtoi 

thin  | ■■■  •   It  ii     l"'"  continued   fin   several  days,   not   a 

ilk. ili   i iiim in-  mi     I  /..   ,i~   i-   readily   shown    h\ 


opening  the  apparatus  and  tcstin»  with   phcnolphthalein. 
Nevertheless,  if  the  iron  is  pure,  il   remains  quite  bright, 
thu-    proving   t lint    pun'    watei    and    pure   air   combined 
.ire  without   action  on  pure  iron.     In  of  the  experi- 
ment-  two   —  | x » t  —  nt   rust    were   formed   aftei    twenty-four 
In  hi  i  s  ,ii  the  bond  E,  although  the  rest  of  the  metal  remained 
bright   for  several  days  when  the  apparatus  was  opened, 
ting  was  undoubtedly  due  to  traces  of  slag  in  the 
i    nn   repeating  the  experiment,  after  thoroughly 
the   iron,   two   spots  of  nisi    formed   iiLiain   in   a 
ij    similar   place.      Repetition   with   a    fresh   sample 

•  if  steel   gave   ii"   rust    whate\  ei . 

Iron    ami    *teel    analysis.     J.     F.    Kohout.      I  In  in.    News, 
1910,  102.  28. 

I>  ,i  small  quantity  of  potassium  chlorate  be  added  to  the 

Dilution  of  the  double  chloride  of   potassium  and  copper 

"i  grms.  to  560  li  in-,  of  the  double  chloride)  used  in  the 

lination   of   carbon,   the   steel  dissolves   much    more 

■ash   and  completely  .      A.  S. 

'/in-    iron  ;    Strength   of   alloys   uj   nickel   tir.el  copper 
with  C.   F.   Burgess  and  J.    Uton.     Bull.   Univ. 

Wisconsin.    1010.    No.   34(i.     Eng.   Series,  6.   :i7— 80. 

I'iik  alloys  were  made  in  quantities  of  about  I  lb.  by  fusion 
"f  the  metals  in  the  desired  proportions  with  electrolytic 
in >n  (09-07  per  cent.  Fe.)  in  magnesia  crucibles  in  an 
aleotric  furnace.  Analysis  of  the  samples  after  forging 
md  machining  showed  very  satisfactory  correspondence 
with  the  composition  calculated  synthetically.  Blank 
rations  with  the  iron  alone  showed  an  absorption  of 
impurities  aggregating  very  little  over  0-1  per  cent., 
n  that  the  properties  observed  in  the  alloys  are  justly 
itliil.iii.il.il    to  the  nickel  and  copper  added.     The  results 

•  •I   teats  arc  exhibited    both   in   tahlrs   and   in   curves;    a 

iv   of   the    most    important    points    is   given    here. 

ran  >ill">i*  :     Ingots  were  usually  sound,  and  up  to 

20  |h-i    cent,   of   nickel    forged    well.      Up   t..   7"i    per   cent. 

was    usually     practicable,    thoiiiih    in    some    cases 

_   ».      A  high  temperature  is  needed  for 

Ji  nickel    alloys.     There    is    possibly    a    minimum 

ol  suitability  for  forging  at   about   :t-l   per  cent,  of  nickel 

iilinu'  to   I'ojXi).     The  low-nickel   Lars  could   be 

well  led  ;     and    welding    was    possible    with    all    the 

provided     sufficiently     high     temperatures    were 

Hardnt  is  only  estimated  from  case  <>f  machin- 

I'ing  and  tiluiL'       l.ow   nickel  bars  are  soft,  and  the 

■  increases  w  it  Ii  the  nickel  up  to  about  20  |mt  cent., 

iirher  nickel  bars  are  asiain  soft.      After  annealing, 

the  hardness  was  greatest  about   II      13  percent.,  though 

nough  to  .an-.,  any   difficulty  in  machining.      In 

i  bars  sawed  half  through  bent  to  60  .  up  to  2  per 

i    up  to  s  per  cent.,  -in    upto  In  percent,  of  nickel, 

breaking.      Bars     containing     higher     percentages 

II     Jo.  broke  off  short.     At  about   lo  per  cent,  of  nickel 

the  fracture  changed  from  fibrous  to  granular.      Unannealod 


bills    rise    slowlv    III    cl,i,l|,     hum     an. I    u  II  I  m.il  ■     -II.  from 

0  (07,000,  86,000)  to  8  poi   oont.   (71,000,  92,000),  then 

v.  ii  rapidl)  to  II  por  «  nl    |  l  18,1 181,000),  aft<  i  whii  b 

thoj  tin.  tu.ii.  .  1 1  in i  hi   whole  to  20  pei    •  nl    1 1  16,000, 

186 i  In  ■  inn.  ii. nd  reduction  of  area  riw   ilowlj 

to  about  B  pei  cent.  (29*2,  66a2),  then  drop  rapidly  to 
II  per  cent.  (7,  25*5),  aftei  which  ductility  again  inci 

till  at  20  per  cent,  the  figures  are  16,  59*6,  \i  60  pet  cent  . 
the  elastic  limit  is  76,000,  ultimate  stress  108,000,  elongation 
-'i.. i  poi  cent.,  reduction  nl  area  63-8  pel  cent.  The 
annealed  bars  -Ii<>u  the  same  general  influence  of  nickel, 
but  ili.  tensile  strength  is  on  tho  whole  reduced,  and  the 
ductility  increased.  The  maximum  strength  is  now  about 
Is  per  cent,  of  nickel,  and  the  minimum  ductility  aboul 
13  per  cent.     The  results  arc  well  in  accord   with  thosi 

01  other  observers  for  low  carboi ke]    teels.     Coppet 

iron    nlltiys  :     These    results    have    liccll    all    .nl\     al.    tl 

from  another  Bource,  and  are  given  in  this  J,,  MHO,  2H. 
Ternary  alloys  These  wen-  made  with  2.  3,  I.  6,  and  tl 
■hm  .cut.  of  nickel,  an. I  a  percentage  of  copper  about 
one-third  thai  of  the  nickel.  These  proportions  wen- 
chosen,  liist  because  the  most  generally  useful  nickel 
steel  contains  l  per  cent,  and  the  most  generally  useful 
copper-steel  I  I',  per  cent.,  and  secondly  because  the 
so-called  Monel  metal  (this  J.,  1909,  94,313),  resulting 
from  the  direct  reduction  of  certain  cupriferous  nickel 
ores,  an.l  tin  iniiiL'  a  very  cheap  source  of  copper  and  nickel 
together,  contains  the  two  metals  nearly  in  these  propor- 
tions. The  results  of  the  tests  were  very  striking,  and 
showed  that  the  values  of  elastic  limit  and  ultimate  ii. 
ill  the  ternary  alloy  exceeded  lin  some  cases  vei  \  <<.n 
siileial.lv  i  those  foi  either  binary  alloy,  whilst  the  ductility 
was  in  mosl  instances  practically  undiminished.  The 
values  for  the  alloys  containing  l  per  cent,  ol  nickel  and 
1-3  per  cent,  of  copper,  foi  example,  are  : — 


Binarj   alio 

|.iu..r\  alloy. 

Nickel. 

Copper. 

Nickel   i  ",.  i 
Copper  i   ' 

Blastic  limit    . . . 
ultimate  stress  . 

El  ingatlon 

Reduction  ol  an 

52  100 

70,1110 
28 

i;.'.-t 

si. mm 
86,700 

63-1 

67,600 
84,700 

28 

—J.  T.  1). 

AtacamiU  .      .)/<///'«/    of    analysing  V.     D.     Allci, 

Eng.  and  Min.  J.,  MHO,  89.  1006. 

(ink  gramme  of  ore  is  gently  boiled  for  a  few  minutes 
with  10  i.e.  of  a  In  per  cent,  solution  of  potassium 
hydroxide.  The  solution  is  just  acidified  with  nitrii 
acid,  and  again  made  alkaline  with  the  potash  solution. 
using  not  more  than  two  or  three  drops  in  excess.  It 
is  then  diluted  with  lo  C.C.  of  water,  boiled,  filtered,  and 
the  residue  washed  with  hot  water.  A  few  drops  ol  a 
weak  solution  of  potassium  chromate  are  added  to  the 
filtrate,  which  is  then  titrated  with  a  standard  solution 
of  silver  nitrate,  I  ....  of  which  is  equivalent  to  I  mgrm. 
of  chlorine.  Control  determinations  musl  be  o 
n.  coiie.t  for  the  chlorine  present  in  the  reagents.     F.  R. 

Aluminium-silver   alloys;     Electrical   rr"- 

\V.  Bronicwski.     Comptcs  rend.,  1910,  150.  1764      IT.".T. 

The  author  has  determined  foi  aluminium-silver  alloy-: 
(It.  the  electrical  conductivity;  (2),  tie  temperature- 
coefficient  of  electrical  n  sistani  i  I  et  wi  •  a  0  md  LOO  I 
CD.  the  thermo-electric  power  with  respect  to  lead  at 
n  c. ;  ili.  the  variation  of  the  thermo-electric  powei 
with  the  temperature;  ami  .".  .  the  solution  potential  in 
ammonium  chloride  solution  with  respect  to  a  carbon 
electrode  depolarised  by  manganese  dioxide.  The  results, 
which  are  given  in  the  form  of  curves,  show  that 
metals  form  the  two  compounds,  U,Ag,  and  AlAg, 
(compare  Petrenko,  this  J  .  1905,  928,  an. I  Pu*  Inn.  this 
.1..  loos.  77).  Thealloy  -  are  resistant  to  external  influent  •■- 
ami  haul,  will t    howing  the  brittle  rone  charactcristc 
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of  rami  alloys  of  definite  molecular  composition,  and  the 
author  expresses  astonishment  that  they  have  nol  yel 
(ootid  industrial  application.— —A.  B. 

Aluminium  amalgam  ;  Oxidaticmof — ■ — .     P.  R.  Jourdain. 

Comptee  rend.,  191o.  150    1602—1604.     (See  also  this 

J.,  1910,  349.') 
Thk  aluminium  obtained  by  the  oxidation  of  aluminium 

ia]gam  in  the  air  evolves  when  warmed  in  vacuo  a  fairly 
constant  quantity  (30  c.c.  pet  gnn.)  "I  gas,  which  consists 
entirely  .it'  carbon  dioxide  and  oxygen.  The  mixture  is  of 
\  ariable  composition,  containing  66 — 85  per  cent,  of  carbon 
dioxide.  The  eases  are  not  occluded  in  the  substance, 
but  are  present  in  it  ill  combination,  probably  as  a  mixture 
of  carbonate  and  peroxide.  Dry  air.  dry  oxygen  and  dry 
carbon  dioxide  have  no  action  on  the  amalgam.  The 
presence  of  water  is  necessary,  and  in  fact  water 
oxidises  the  metal  even  in  the  absence  of  oxygen,  hydrogen 
being  liberated.  When  oxygen  is  present,  however,  most 
of  the  oxidation  is  directly  effected  by  that  gas.  The 
hydrated  and  carbonated  oxide  dissolves  in  acids  w  it h 
effervescence,  and  the  whole  of  the  oxygen  forms  hydrogen 
peroxide,  for  the  estimation  of  the  latter  with  perman- 
ate  indicates  the  same  percentage  of  oxygen  as  is 
obtained  when  the  gas  is  liberated  by  heat. — R.  V.  S. 

Alloys;    Electrical  conductivity  of t'«    tin    fluid  staff . 

K.    Bornemann  and  P.   Miiller.     Metallurgie,   1010,  7. 
396 — 402. 

Thb  alloys  were  placed  in  a  tube  closed  at  the  ends  by 
electrodes  for  the  main  circuit,  and  with  intermediate 
electrodes  from  which  the  difference  of  potential  was 
obtained.  A  thermo-element  was  also  inserted  and  the 
alloy  was  fused  by  heating  the  tube  either  in  an  oil-bath 
for  temperatures  below  250°  C,  and  in  either  a  Herseus 
or  a  Kryptol  furnace  for  higher  temperatures.  Quartz 
tubes  were  used  for  temperatures  above  600°  C.  Curves 
.ire  given  showing  the  conductivity  at  varying  tempera- 
tures, and  for  all  concentrations  from  0 — 100  atoms  per 
cent,  of  the  binary  systems,  sodium-potassium,  tin-lead, 
and  the  amalgams  of  sodium  and  potassium.  The  author 
discusses  the  relationship  between  the  electrical  conduc- 
tivity and  the  molecular  aggregation  of  tiuid  alloys  as  put 
forward  in  the  Liebcnow  hypothesis. — A.  H.  C, 

Changi  [through  usr]  in  the  composition  of  refractory  bricks. 
Blasberg.     See  IX. 

Patents. 
Stiil     [case-ha¥ieue&\ T;      Manufacture 


of .     H.     A. 

Richardson,  London.     Eng.  Pat.   13,218.  June  5,  1909. 

i  i.um  is  made  tor  a  steel  containing  1  per  cent,  of  molyb- 
denum. 4  of  nickel  (or  cobalt),  and  0-3  of  carbon.  By 
superficial  carburisation  (as  in  the  ordinary  cementation 
pro.  .ssj  the  alloy  is  stated  to  acquire  a  glass-hard  surface. 
quenching  being  unnecessary. — \V.  E.  F.  P. 

Steel;   Qarburisation  of- .     C.  A.  Keller,  Paris.     Eng. 

Pat.  17,382,  July  26,   1909. 

A  prismatic  block  of  compressed  carbon  suspended  by 
means  of  a  cable  from  one  end  of  a  balance,  is  introdui  id 
through  the  roof  of  a  steel  furnace,  and  is  weighted  suffi- 
ciently to  pass  through  the  slag  and  enter  the  bath  of 
;  .!.  The  amount  of  carbon  absorbed  by  the  bath  is 
d>  termined  at  any  moment  by  the  decrease  in  weight  of 
the  carbon   block. — F.  R. 

Agglomerating  fine  ores,  metaUijerout  residues  and  the  Met  ; 

Vethod  mill  apparatus  for .     ('.   Deltwik,   London. 

Eng.  Pat.  13,073,  tone  :t.  1909. 

Thk  line  material,  with  or  without  admixture  with  a  bind- 
ing agent,  is  spread  in  a  layer  of  suitable  thickness  on  a 
onreyor  and  is  passed  through  a  furnace  maintained  at  a 
temperature  at  which  the  surface  only,  of  the  layer  of  ore. 
i-  sintered  into  a  solid  mass.  The  material  is  then  broken 
into  convenient  pieces  and  the  ohagglomerated  material 
separated,  and  again  treated.  If  desired  the  material  is 
compressed  by  passing  between  rollers  before  entering  the 
furnace.— F.  R. 


Pulberoua  iron  on*  and  tin  lik,  ,    Apparatus  and  prooaja 

for  preparing jur  smelting  in  blast-furnaces  and  1st 

in    open-hearth    fin-Huns.     S.    Cornell.     Duquesne,    l'a. 
I'.s.   Pat  962,006,  June  21,  1910. 

Thb  fine  ore  is  introduced  into  a  heating  chamber  in  which 
an  intense  flame  is  produced,  so  that  the  surface  of  the 
charge  becomes  sintered.  The  agglomerated  crust  is  then 
broken,  and  discharged  from  the  chamber,  means  being 
provided  to  arrest  the  sintered  ore  at  or  near  the  point  of 
discharge,  so  that  it  is  exposed  whilst  hot  to  a  current  ot 
air  directed  towards  the  heating  chamber. — A.  S. 

Fitters;        Vacuum |/<>r      gold     slimes].      R.      l'awlc. 

London.     Eng.  Pat.   13,440,  June  8.  1909. 

An  arrangement  is  claimed  for  manipulating  a  filter  basket 
in  the  treatment  of  gold  slimes.  The  filter  basket  is  sup. 
ported  on  arms  carried  by  a  shaft  capable  of  rotation  by 
worm  and  wheel  gearing  through  two  right  angles.  In  one 
position  of  the  arm.  the  basket  is  immersed  in  the  sludge 
tank  and  in  the  extreme  position  in  the  wash  tank  ;  while 
in  the  intermediate  position,  it  is  directly  over  the  dis- 
charge ditch.  The  weight  of  the  filter  basket  is  balam id 
by  means  of  a  suspended  water  tank,  fusees  or  drums 
of  varying  diameter  being  used  and  an  automatic  discharge 
valve  for  the  water  when  the  basket  reaches  its  highest 
position.  Flexible  pipes  are  provided  for  connecting  the 
basket  to  the  external  conduits,  two  being  required  to 
conduct  the  gold  solutions  to  the  vacuum  pump  receivers, 
one  for  the  introduction  of  water  and  one  for  admitting 
compressed  air  to  discharge  the  residue. — J.  W.  H. 

Ores;     Treatment   of    .     E.    B.    Parnell.    Carshalton, 

Surrey.     Eng.  Pat.  14,372.  June  19.  1909. 

T'iie  patent  describes  the  treatment  of  complex  copper 
or  cobalt  ores  containing  gold  and  silver.  The  ore  is 
subjected  to  a  differential  roasting — resulting  in  the 
oxidation  of  the  iron,  and  the  conversion  to  sulphate  ol 
the  copper  or  cobalt — after  which  the  oxide  of  iron  is 
removed  by  magnetic  treatment.  The  metallic  sulphate 
is  then  extracted  by  boiling  with  dilute  sulphuric  acid, 
agitation  and  heating  being  effected  by  means  of  a  hot 
blast.  The  residue,  after  being  thoroughly  washed,  is 
treated  with  cyanide  solution  for  the  recovery  of  the 
gold  and  silver,  the  solution  of  which  is  hastened  by  means 
of  a  hot  air  blast  ;  alternatively,  the  residue  may  be 
smelted,  or  electrically  treated  with  cyanide  and  mercury 
for  the  recovery  of  the  precious  metals.  In  a  modification 
for  the  treatment  of  silver  ores  containing  iron.  zinc,  ami 
cobalt,  the  metals  are  first  completely  oxidised  by  roasting, 
the  respective  oxides  being  successively  removed  by 
appropriate  magnetic  treatment.  This  is  followed  by  a 
cnloridising  roast,  after  which  the  ore  is  subjected  in  an 
agitator  to  a  blast  of  highly  heated  air  under  pressure. 
The  silver  is  then  recovered  by  ordinary  methods,  or  by 
means   of   cyanide   as   already   described. — W.  E.  F.  1'. 

Ores;  Separation  of  complex .     W.  M.  Martin,  Redruth, 

i  ornwall.  Eng.  Pats.  18,176  and  ls.lTs.  Aug.  6,  1909. 
Additions  to  Eng.  Pat.  4631,  Feb.  24.  1909. 
The  original  process  (this  J..  1910,  825)  consists  in  heating 
the  sulphide  ore  with  a  solution  of  an  oxidising 
to  render  it  more  amenable  to  concentration.  According 
to  the  present  modifications,  the  ore  may  be  treated  in  the 
cold  with  an  oxidising  solution  and  dried  at  a  temperature 
slightly  above  10(1  I'.,  before  concentration;  or  it  may 
In  heated  with  a  solid  oxidising  agent.  In  the  latter 
case,  differential  roasting  (which,  it  is  claimed,  is  omj 
made  possible  by  the  above  treatment)  may  precede 
concentration. — W.  E.  F.  P. 

Tin,  or  tin  alloys  ;    Dissolving  nf    imparl  chiefly  A" 

obtaining  tin  or  tin  compounds.     <!.  dc   Beehi,  London, 

and    F.   C.    Blythe,   Chinch,    Lanes.      Eng.    Pat.    16,053, 

July  9,  1909. 

THE  tin   material    is  first    treated   with    hydrochloric    acid 

to  extract   the  tin  soluble  in  this  acid,  and  the  residual  tin 

is    dissolved    by    treatment    with    a    solution    of   stannic 

chloride  according  to  the  reaction  : — .SnClj+Sn  —  2SnCl,. 


Ml.  XXIX..  N"    H        "      *•      MKTAI.S;   MKTAI.I  I  Kl\  .   INrl.l   MNc    Kl.hi  Tl:i>  \l  K  I  AU.I  RGY. 


I'll.-  -i. inni.    chloride  niaj    l>.    obtained   by    oxidising    th< 

mil    obtained   stannous  chloride,    by   nitric   acid   ot 

in    |i\    M-ndiii  -    n    i  iirrcnl    "I    hoi    air  I  hrrni  ;h    I  In 

■olutiiMl   eithcl    m   Ihr   presence  ..I    Ihc   null,  rial  to   be  dig 

Solved,   "I    III   a    -.1.11  'I.     .  It.t  II 1 1  m  -t         I-'.   K. 


furnace* ,     Electric  J,     Harden,     London,     Ed 

r., i    26,251,   Nov.    I.'    1900. 

I'm.  furnace  is  dl  ili.  type  described  in  Eng.  Pat.  26,26(i 
..•  this  J.,  1910,  7153),  the  terminal  plates  being 
..in|M'Mt<-  iii  character,  ami  .in-.i  in  ;  of  a  hollow  casl  steel 
plate  through  which  a  cooling  llni.1  in  i  irculated,  and  Ea  ed 
Mith  "second  class  conducting  material'1  let  into  the 
furnace  walls.  III.  platen  are  operated  by  direct  or 
thermit  ing  eurrenl  independently  of  the  electrodes, 
vhich  are  suspended  from  the  roof  of  the  Euruaoe  near  to 
tin-  surface  .>f  the  charge.      I!.  X. 

Klictnitt.'lir    production    oj   alkali    metali ;     Apparatus  for 

— .     Si...    ,1  Kl.  -im-l'lnini.'.     Talis,    and     I'.  I.. 

Hiilni.    Grenoble.    France.      Bng.    Pat.    >K'H:t.    Mar.  10, 
1910.     I'nder  Int.  ('.an..  May  8,  1809. 


I  "i,l  ;    Process  for  n/iving  • — — .     .1.    .Vim.  k.      i ..  i.    Pal. 
218,839,  Julj    II',   IWim. 

Iin    metal  is  heated   mil:  caustic  alkali  and   lulpl 

Bunetl n  capable  ol  yielding    nilphor.      Lntintony,  tin. 

and  arsenic  l. am  sulpho-ealte,  which  di    olve  in  thi 
alkali  sulphide,  whilst  most  oi  the  othei   imparities  pro- 
bably  form    Brsl    oxygen   compounds   and   then   sulpbui 
compounds,    insoluble    in   the   fused   alkali   sulphide      h 
tatea  thai  the  whole  of  the  impurities  except    Over  can 
be  removed  in  one  operation.     Theproci      i     peciallyu 
fOi  removing  the  zini  from  zinc  skimmings  (from  desilvi 
Wg  load),  tin-  /.i in-  being    ub  equontly  recovered  from  thi 
r.inc  sulphide  produced.-  A.  8. 


Iron  ami  iron  alloys  ;  I  tlraclicm  of 
and  II.  Johan«eh,  ( 'In i  tianie 
June  ■'!.  1908 

Skk  Ft,  Pat.  103,623  of  1909  ;   this 


lni  apparatus  comprises  an  iron  vat  containing  the 
-  i-  ikI  an  anode  formed  by  tun  eleotricallj 
.-iiimei  t,-ii  eo-axial  cylindrical  plates,  placed  one  outside 
agd  the  other  inside  a  cathode  disposed  in  the  intervening 
maoc  between  the  two  cylinders.  \  colleotor-separator, 
situated  above  the  cathode,  consists  of  a  sheet  iron  ring 
with  edges  turned  downwards, "like  a  pump  cup  leather,"and 
u  provided  with  a  collecting  cup  for  the  alkali-metal, 
uiii  one  or  more  vertical  sleeves.  Through  tln-sr  Bleeves, 
Inn  without  touching  them  pass  two  vertical  anus,  which 
support  the  cathode  and  serve  to  lead  in  the  current. — O.  R. 

'■chromium     alloy*.]      M<  i'll  ;       ('/imposition . 

nit  v  anil  .1.  S.anlin.  Philadelphia,  Pa.      U.S.   Pat. 
989,150,  May  H.  1910. 

-  containing  M  per  cent,  of  copper  and  chromium 

in  the    proportions    9  :  I.  arc    claimed.     They  are    stated 

hard  as  steel  and  can  be  rolled,  welded  lint  ..r  cold, 

uid  forged.     As  an  example:  an  alloy  containing    to  ol 

,i  ni    chromium.   2">  of   nickel,   and   2."i  of  zinc  is 

'Mentioned.      In    preparing    the   alloys,    the.  copper   is   tirst 

Belted    ami    then    the   chromium   ami   other    metals   are 

ni  succession.—  A.  S. 


Iron  on*;    Process  for  cleaning  .     E.    F.   Goltra,   St. 

Louis,  Mo.     U.S.  Pat.  961.121,  June  14,  19l0. 

Ibom  ores  with  a  in, list  clayey   gangue  are  caused  t"  pass 

an   iuclined   rotating   cylinder,   through   which  a 

blast    is   forced    in    the    opposite    direction. 

Hi.   gangtic  is  thus  dried  ami  shaken  loose  from  the  ore 

mil  is  carried  away   by  tin    blast.  -A.  S. 

m  pan  ml*  'ahin  •  *]  ;    Itnl action  of . 

r*.  J.  Tone.    Niagara    Fall-.    \.\.     U.S.    Pat.   901,913, 
June  21.    1910. 

1  hi:  aim n nun  in  mv  is  Brsl  reduced  In  aluminium  carbidt  . 
tod  the  latter  is  mixed  with  a  further  quantity  of  the  ore 
>nd  the  mixture  heated  electrically  to  above  the  melting 
i-ant.  The  aluminium  from  the  carbide  and  from  the 
reduction  of  the  ore  is  removed  from  the  reaction  /.one  and 
!  in  a  receiving  chamber.-     A.  S. 


\pparatu*  for  tin    ihctricul  Inataoit  of  \\  . 

T>     M.  Tlit-tson.    Assignor    to   (i.    Borden,    l>os   An 
Is.  Pal.  962,040,    lun.   21,  1910. 

rax  apparatus  consists  of  a  tank  provided  with  two  elec- 

rr>Kle8,a  vertical  central  one  and  an  outer  one  composed  of  a 

ingular  cross-section   wound  in  the    form  of  a 

jo  that  the  inner  faces  of  the  turn-  of  the  helix  form  a 

ylindi  i    concentric    with    the    central   electrode.     Means 

.ided  for  jms-iinj  a  heating  agent  through  the  outer 

A.  S. 


.       B.   I".   Hal.. 

Ehg.     Pat.     13,081, 
I..  1910,  86,     I.  F.  B. 


Soldering  /'».<■  or  other  purposes;    Manufactun  ol 
adapted  for   us,    n.<   a  .     \V.    Ackermaltti,    Berlin. 

Eng.  Pat.  13,330,  June  7.  1909. 

mi   Fr.  Pot.  400,132  of  1909 ;  this  J.,  1909, 1034.      II.  B. 

Drying  by  refrigeration  flu   air  supply  of  blast  furna 
converters,  an, I  other  metallurgical  apparatus.     .1.  Gaylcy, 
New  Vork.     Bng.  Pat.  13,5177,  Jinle  '■>.  1909. 

Si)   Fi    Pat.  hi4.ii.Vi  of  1909  ;  this  -I  .  1910,  95.     T.  F.  B. 

A  ■'/./.-    Process  for  thi   manufacture.  ,,\  pvti 

ElectrorMetallurgique  Francaise,  Froges,  France.  Bng. 
Pat.  287,  -Ian.  5,  1910.  Under  hit  Conv.,  .Inn.  6,  1900. 
Addition  to  Bng.  Pat.   14,940  "t   1909,  dated  Jane  27, 

I'.KI.S. 

Skk  Addition  of  .Ian.  6,  1909,  to  I-',.  Pat.   Km.Olii  ot   [908  ; 
this  .[..   [910,  636.     T.  F.  1'.. 

Tiinhif/trous   substances;     Process   for   tmiiiiui    .     0. 

.Moj.ma.  Milan.  Italy.     U.S.  Pat.  961,514,  June  14,  1910; 
Skk  Eng.  I'.u.  28,675  of  1906  ;  tins. I..  1907,  1052.     T.  I    6 

Gold      Process  of  refining    .     II.  Wohlwill,  Assignor  to 

Norddi  ut -.  he  Vffinerie,  I  lam  Ian-.  Gel  man  v.     l.S.  Pat. 
961,924,  June  21,   1910. 
Qer,  Pat.  207.556  of  1908;  this  J.,  1909,  182.     I.  t.  B. 

Mattes;    Wet  treatment  of  .     J.  T.  Carrjck,  Assignor 

to  S.  Pattison,  JohaUB  burg.  U.S.  Pat.  961,934, 
June  iM.  191(1. 

Six  Eng.  Pat.  21,164 of  1908  ;  tins  J„  1910,  219.  -  i '.  I'.  B. 

M,  lolltiiairal     junior,.      S.     '/,.     de     I'Vn.inti,     I  ,'rinilleford 

Bridge,    is.  Pot.  962,013,  Jane  21,  1910. 
See  Eng.  Pal    (3,94fTof  i90«;  this  J.,  1907,  87a— t.  1'   B. 

"       containing  silver,  nickel,  cobalt,  and  arsenic  .    /'■- 
l„r  treating  —  .     C.  C.  Cito.     Fr.  Pat.   111.177.   Doo. 
31,  (909 

SkkI.s.  Pate.  940,058  and  949,261  of  1910  j  this  J.,  1910, 

:st;i.  -T.  p.  B. 

.l/./.i/.s-.  alloys,  and  solders  lor  metals  ot  alloys;    P» 
for  Wealing  .     Standard     Mloys,    Ltd,      Kr.    Pat 

lll.r.f.'i.  Jan.    I  I.   1910. 

Skk   Eng.   Pafa.    I  1"3  and    11"!  of   1909;    this  .)..   1910 

M      T.  V.  B, 

Cementing  agents  [for  steely  ;   Process  for  making .     II. 

Rodman.     Fr.  Pats.  41 1,674  and  111,603,  J«ta.  1 1  .null.'.. 

l'Un. 
Skk  l.S.  Pat..  949,443  te  949,449  and  !H9..M'i   •■•    I'.Uo  ; 
this  J..   1910,  361.— T.  F.  B. 
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SI etals ;    Protest  for  tcaling,  annealing,  and  tooling . 

S.    <».    Cowper-Colee,    and    Metalloids,    Ltd.     Fr.    Pat. 
4I1.S1J.  Jan.  -2-2.   1910. 

Ske  Eng.  Pat  23,181  ol  1908  ;  thisj.,  1910,369.  -T.  F.  B. 


XI.  -ELECTRO-CHEMISTRY. 

Accumulator;  Processes   in   Uu    iron-nickel  perozidi , 

///.  Behaviour  of  thi  iron  electrode.  F.  Fcerster  and.V. 
Herold.  Z.  FJektrochem.,  1910,  16,  4(ii — 498.  (See 
also  this  •!..  1907,  875  and  1908 
'I'm:  authors  have  Btudied  the  behaviour  of  an  iron 
electrode  in  alkaline  solution  with  a  view  lb  explaining  its 
use  in  the  Edison  accumulator.  They  find  that  an 
electrode  consisting  of  finely-divided  iron  is  discharged  in 
two  distinot  stageB  when  the  electrolyte  is  l'-.V  to  4  .Y 
oanstic .potash,  corresponding  to  two  distinct  E.M.I 's, 
which  dinar  by  at  least  "1  yolt.  Tlie  tii >t  stage  has  an 
equilibrium  potential  of  0-87  to-  0-88 volt. in 2-85-iV 
caustic  jHitiisli  at  18°  C.  When  discharge'  takes  place  at 
or  near  this  potential,  the  electromotive  agent  is  the  active 
iron  which  becomes  converted  on  transmitting  the  current 
to  ferrous  hydroxide  (process  I).  The  activity  of  the 
iron  is  due  to  impregnation  with  hydrogen  caused  by 
cathodie  polarisation  during  charging.  The  hydrogen 
take-  no  part  in  the  electrical  process,  but  simply  acts  as 
catalyst  in  the  transformation  of  free  to  ferrous  iron.  As 
discharge  proceeds  the  velocity  of  the  process  is  greatly 
diminished  owing  to  the  tendency  of  the  iron  to  become 
passive.  In  the  second  slag''  process  I  is  completed  and 
extended  owing  to  the  activity  of  ferrous  hydroxide, 
which  is  oxidised  to  the  feni"  state  (process  J.).  The 
fences  hydroxide  may  result  from  process  I.  or  it  may  be 
furnished  by  a  purely  chemical  reaction  between  iron  and 

ferric  oxide,  so  thai  the  nett  result  of  the  pr -sses  in  the 

second  stage  is  the  disappearance  of  iron  and  the  formation 
of  ferric  oxide.  The  equilibrium  potential  of  ferous 
hydroxide  in  presence  of  trace,  of  ferric  hydroxide  is 
—  0-74  to--- 0-76  volt.  |2-S."i  .V-ca.istic  ])otash'at  18°  C). 
The  active  iron  in  process  I  is  only  a  small  proportion  of 
the  total  free  iron,  this  proportion  becoming  greater  as 
the  metal  is  more  finely  divided.  The  capacity  of  the  iron 
in  process  I  shows  a  considerable  increase  as  the  tem- 
perature  is  raised,  while  at  7.V  ('.  process  II  disappears 
completely.  The  electrolytic  reduction  of  ferrous  hy- 
droxide is  only  accomplished  with  accompanying  evolution 
of  hydrogen.  That  of  ferric  oxide  is  not  thus  accompanied 
in  its  initial  stages,  but  before  a  thorough  reduction  can  be 
accomplished,  evolution  of  hydrogen  begins  and  a  large 
quantity  of  the  oxide  remains  unreduced,  probably  owing 
to  the  formation  of  a  protective  til  in  on  the  surface  of  the 
paitnles.  Smce  the  reduction  of  dry  ferric  oxide  by  hot 
reducing  gases  is  complete,  the  advantage  of  thermal 
instead  of  electrolytic  reduction  in  the  original  preparation 
of  the  active  mass  for  the  Edison  accumulator  is  apparent. 
An  excess  of  ferric  oxide  in  the  active  material  reduces  the 
oapacily  of  the  electrode  during  process  I, and  in  some  cases 
tin-  stage  completely  disappears.  The  presem  e  of  smaller 
quantities  of  iron-oxygen  compounds  may  also  greatly 
reduce  the  capacity  in  process  I  when  the  current  density 
of  discharge  i-  at  all  high.  This  is  avoided  in  the  Edison 
cell  by  the  application  of  an  electrode  containing  a  quan- 
tity of  finely-divided  mercury,  which  prevents  the  iron 
becoming  passive  during  discharge.  It  has  apparently 
no  effect  on  the  charging  process.  It  is  thus  possible  to 
obtain  the  same  capacity  for  an  iron  electrode  for  rery 
high  and  very  widely  varying  current  densities.  The 
discharge  i-  limited  ■:.  practice  to  process  I.  and  therefore 
the  tola!  capacity  of  this  electrode  ie  maintained  much 
lngh'i  than  that  of  thi  nickel  peroxide  electrode.  The 
Ferrous  hydroxide  resulting  from  process   I  is  not  reversibly 

iced   at    ordinary   tempi   b  its   recharging 

iiin-t    be  accompanied   by   evolution   of   hydrogen.     The 

nickel    peroxide  eleotrode   is   also   no!    capable   of   being 

;ed  reversibly,  although  the  I"     oi  energy  i-  not  so 

as  with  the  iron.     The  efficiency  "t  the  accumulator 

i-  therefore  not  good     Efficiency  and   capacity  however 


maj  be  arbitrarily  changed  each  at  the  expense  "I  the 
other.  The  normal  wot  king  conditions  of  the  Edison  cell 
are  such  thai  an  energy  yield  of  about  ."iff  |ht  cent,  is 
obtained.     \Y.  H.  P. 

Electric  vacuum-furnace.     ( >.  Ruff.  Her.   1910,  43,  1564 
1574. 

TilK  essential  feature  of  this  furnace  is  a  tube  of  retort 
carbon,  turned  down  till  the  thickness  of  its  walls  i-  1 
\\  nun.,  and  provided  with  two  slits  opposite  one  another 
about  the  middle  of  its  length,  for  visual  or  pyrometrioal 
observation  of  the  contained  crucible.  If  it  is  desired  I" 
increase  the  resistance  of  the  lube  further,  this  is  done 
not  by  thinning  it  down,  but  by  cutting  a  symmetrical 
series  of  narrow  short  slits  all  over  it.  and  thus  diminishing 
the  conducting  area.  Over  the  ends  of  the  tube  there 
slide  well-fitting  stout  jackets  of  retort-carbon,  coppered 
on  their  outer  ends,  where  they  make  contact  with  water- 
cooled  iron  blocks  to  which  the  binding-screws  for  the 
current    are    fixed.     The   whole   is   covered   with  a  non- 

[ducting  jacket,  and  enclosed  in  a  water-cooled  brass 

case.  This  case  is  furnished  with  two  view-holes  glazed 
with  quartz-glass,  and  provided  with  the  necessary  connec- 
tions for  exhaustion.  Tubes  are  also  provided  which 
permit  either  of  passing  various  gases  through  the  furnace- 
tube,  or  of  introducing  through  stuffing-boxes  the  wires 
of  a  pyrometer  into  the  crucible.  According  to  the  thick- 
ness of  the  tube,  2(X>  amperes  at  15 — 18  volts  give  a  tem- 
perature in  the  crucible,  as  measured  by  a  Wanner  pvto- 
meter,  of  1000°— 1300°  C,  and  650— 7011  amperes  at  28—40 
volts  a  temperature  of  2000° — 27(!0C  C.  High'  i  tempera- 
tures are  not  realisable  on  account  of  the  rapid  volatilisation 
of  the  carbon.  With  a  good  vacuum,  the  reducing  effect 
of  the  atmosphere  in  the  furnace  is.  even  at  the  highest 
temperatures,  very  slight.  By  substituting  water-cooled 
carbon  electrodes  for  the  iron  blocks  bringing  the  current, 
the  furnace  can  be  used  as  an  are-furnace.  The  author 
has  used  the  furnace  to  prepare  96 — 97  per  cent,  vanadium, 
by  reduction  of  rods  of  a  paste  of  vanadium  trioxide, 
carbon  and  starch  in  the  tube  furnace,  and  fusion  by  the 
arc  of  the  sintered  metal  so  obtained.  The  meltil 
points  of  various  materials  were  determined  by  watchi 
for  the  sinking  down  of  cones  made  from  them  and  heated 
in  the  carbon  crucible:  the  temperature  of  the  cmcibli 
(which  was  probably  less  than  50°  different  from  that  of 
the  object  within)  was  read  as  the  melting-point.  The 
results  obtained  were  :  platinum  1745° — 1755°,  com- 
mercial molvbdenum  2110°,  iridium  2210°— 2225°,  kaolin 
1910° — 1915"°,  pure  tungsten  2575°  C.  Titanium  icon 
taining  about  5  per  cent,  of  carbon)  only  began  to  show 
indications  of  approaching  fusion  at  2700°  C.  Alumina, 
urignesia,  and  lime  were  found  to  be  so  readily  volatile 
that  their  melting-points  could  not  bo  determined  in  vacuo. 
In  nitrogen  at  atmospheric  pressure  alumina  melted  at 
2065°,  lime  about  2035  with  formation  of  a  felted  mi 
of  tine,  strongly  refracting  needle-like  crystals  ;  magnesia 
remained  unmelted  at  2400'  .  but  in  all  probability  did 
not  reach  the  recorded  temperature  as  it  volatilised,  even 
at  atmospheric  pressure,  so  rapidly.  Attempts  were  also 
made  to  determine  the  electrical  resistance  of  these  oxide  - 
just  below  their  melting-points,  and  to  investigate  the 
behaviour  of  carbon  at   high  temperatures  towards  silicon 

tctrafllioridc.      In  the  last    case'     no    reaction    was    rcl 

—J.  T.  D. 

Ignition   of  coal-dust   by    Hugh    electric  flaslun.     Thornton 
and  Bowden.     cS'm   11a. 

Action  <il  hydrogen  on  sulphur  chloridt  and  Ihionyl  chloridt 
under  th*  infbutnc*  of  tl><  electrical  discharge.  Besson 
and  Eournier.     Si  i  Yll. 


Patents. 


U.S.A. 


Electrolytic  apparatus.     W.  Thum,  Grassolli,  Intl.. 

Kng.    Pat.    14,660,   June   22,    1909. 
Is  electrolytic  apparatus  for  the  electrolytic  recovery  of 
gold,    etc.,    the    electrolytic    tank    is    provided    with    aii 
inclined  floor  forming  1 1n •  cathode,  and  an  anodi    eem  i 


\.l    \  \l  V     Nn.   Ml 
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supported  in  ihr  tiuik  above  lb?  high-r  pari  of  tho  flooi 

Th"  bottom  .il  the  anode  .  I'll  i-  |>crforated,  being  prel It 

formed  kI  Lai-  arranged  us  u  grid.  Within  iln-  anode  cell 
inpliiii-l  11  basket  provided  with  a  filtering  bottom  "I 
■anvss,  .in  I  extending  ,i\ii  ilir  siilis  anil  bottom  nf  the 

basket    is  11   removable   filtering   lining.      Both   the   a Ii 

•  ■■II  and   the   l.askrt   are   provided   with  side   perioral 

iln   -ml. in   .ii  i  h.   electrolyte  in  the  tank.    Spacing 
parate  the  anode  from  the  filtering  bottom  or  the 

lining,  -.,  iliii  tli-  latter  will  oollecl   gold  -I is  without 

impeding     lb-    circulation     ..f    electrolyte     through     th. 
DOtl t  iln-  basket  towards  the  cathode.      B.  N- 

[Steclrie    conductor*!    Mull,.      Compaction    oj  and 

wuthod  ../  making  tin    tame.     W.   A.   Phillips,  Si.   I i-. 

Ho     Vssig I,,   Rhcolitc  fi...   Milwaukee,   Wis.     U.S. 

•  i9,068    Viaj  J  I.  I'.iln. 

A  mi  tin  n  conductor,  such  a-  iron,  lead,  etc.,  in  a  molten 
Bandit  ion,  ,.i  in  tin-  form  "I  a  compound,  such  as  iron 
pyrites,  i-  mixed  with  calcium,  in  tho  form  "I  lime  oi 
"ii»-  "t  its  r  iiiipu mills,  such  as  calcium  carbonate,  ami  an 
dement,  such  as  sulphur,   phosphorus,  etc.,   t"   promote 

tiiMi-n    in  I  combination,  or  tin    metallic  conduct »J 

In-  in  tin-  t. .mi  ..I  ,i  sulphide,  phosphide,  etc.  'I'll,  calcium 
oom pound  may  also  In-  mixed  with  a  refraotorj  substance, 
-mil    at    fireclay,    slate,    etc.     Tin-    produot    obtained    is 

njjtable  as  an  electric   conduetoi    where   high   resi  - 

Hired.     B.  N. 

Method  ../   heating      — .     F.   .1.   Tone,  Niagara 
Kails,    n.y.     U.S.    Pat.    961,912,    June   21,    1910. 

A\  ur  is  produced  between  electrodes  ilis|n.snl  within 
il.i.ti  in  such  a  manner  that  thru-  i-  no  snh- 
ttantjal  contact  between  th.-  carbon  an. I  one  of  the 
■laetrodes,  ami  beat  is  transmitted  from  the  an-  into  the 
t  carbon  until  tin-  latter  has  been  at  hast  partly 
asnverted    into   graphite.     Tin-    process    may    In-   applied 

tn  tin-  purificatii f  impure  graphite,  tin-  impurities  being 

volatilised.      V  S 

Arr   lamp    electrode.     l.S.     Pats.    961,268    an. I    961,269, 
8a    I1b. 

4Boy  for  electrical  resistances.      l.S.  Pat.  961,217.     N. i    \. 

[MUctrolytically}  producing  n  disinfecting  and  deodorising 
compound,  applicalAi  also  for  bleaching.  Eng.  Pats. 
8270  and  10,911.     .S'e<      IXn. 
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Bator  analysis;    Modified  determination  of  tin   ethyl  ester 

faloi  -1.  Sanaa  ami  1'.  Petrik.     Chem.-Zeit., 

1910,  34.  736. 

AlTKR  esterification   (see  this  .1..   HIOH.  632),  one  ft    

■f  ISO  .-..-   mil  ..ii.-  ,.t  Inn  .  ,i    ..I  th--  a, (in-, .us  distillate  are 
collected  ,,,  succession,  ami  m  each  tin-  quantity  oi    A     In 

nil  hydroxide  necessary  for  tin-  saponification 
•  •(  tin-  ethyl  esters  is  determined.  Tin-  sum  of  tin  two 
malts  ihus  obtained  is  tin-  ethyl  ester  value,  which 
WOunta  t..  about  so  for  cocoanul  oil  ami  Is  22  for  butter 
f»t.     It  is  stated  that   by  this  modification,   Hi  per  cent. 

..unit  nil  in  butter  ran  be  detected.—  A.  S. 

'•  hutt,  r  in  Herman":    Production  of .     .1.  I:.. v. 

Soc.    \n-.  .Inly   I.   1910.     [T.R.] 

•  tit  discover}  ..I  practical  methods  of  converting 
the    crude    copra    ..il    int..    a    |ialatai>lc    ami    satisfoctorj 

I.  butter  ha-  given  great  extension  to  tin-  business 
in  Germany,   where   the   consumption    of    edible   fata   is 

I'hi-  price  at   which  ......mint   butter  ha-  recent!] 

reduced  by  French  ami  German  manufacturers  has 
had  a  in. ii knl  effect  upon  the  sales  of  compounds  in 
which  American  cottonseed  ..il  is  used.     Seven  companies 

crushing  copra,  and  refining  the  oil  for  edible  use  in 


1  ii  •  minx       Th.'  impot i.it .1  ran  i  opra  h 

.I. .ni. I.  .1    « it  Inn    tin. .     years,    and    t  he   oxten  i i    i  he 

industry  would  Beem  to  hinge  more  upon  th<  abilit}  <>t 
the  crushers  to  obtain  supplies  oi  material    than  upon  the 

uming  abilities  of  the  market.  To  obtain  a  Brst-i 
butter,  ..il  "l  t In-  in  t  |.i .  in  ■  i  1 1'. | n it.. I.  whii  h  i  bleat  hed 
with  fuller's  earth.  The  raw  material  contains  00  to  70 
per  cent,  of  fat.  which  i-  not  uniform,  but  th.  mixture 
nf  several  fats  The  t-.t  i  cithet  white  oi  very  light 
yellow,  with  a  specific  bwcoI  odour,  particularly  noticeable 
wlnn    heated.     The    saponification    qualities    ■•!    the    "il 

render  it  valuable  for  mixing  with  oils  which  al •  would 

yield  a  \it\  -i.ii  toap.  For  the  manufai  ture  ..i  an  edible 
in.  tin-  difficulty  has  always  been  i"  eliminate  the  aweet 
odour.  This  is  now  done  i>\  treating  th''  expressed  ml 
with  siipri  heated  strain,  ami  thin  neutralising  with 
magnesia.  Tho  aubstance  is  then  washed  with  -■-  irn 
water  ami  re  melted.  According  t..  ..  German  patent, 
odour  ami  taste  an-  removed  bj  neutralising  the  cocoanul 
fat  with  lull. i  '.nih  and  linn,  after,  which  the  mixture 
..i    i  ii    and    linn-   is   heated    in    a  digestei   up  t"  250    F. 

A   French    patent    provides   l lutralisation   of   tin-   tit 

with  an  acid,  ihi-  si..i|i  thus  formed,  settling  in  tin-  con- 
tainer, while  th.'  neutral  "il  i  drawn  of]  from  the  Burfaci 
'I'lir  resulting  substance  is  pure  whit.,  transparent,  anil 
similar  in  lard  in  appearance.  The  product  has  a  hunt. 
bgreeable  odour;  if  keeps  well,  and  does  not  become 
rancid  easily. 

Ita/ii     in/,'      Illinium    lit  ill    aim     ami    nihil    nlilili     ml*. 

M.   Tntiilli    and    V.    Fortini.     Chem.-Zeit,     L910,    34, 
689     690. 

A  method  is  based  ii| th.'   properties  "l  erucic  acid> 

tin-  characteristic  fatty  acid  of  rape  ami  similar  oils. 
Thus  the  iodine  value  ..l  the  "solid"  fatty  acids 
separated  by  th'-  lead-ether  method  from  olive  nil  is  leas 
than  s.  whereas  tin-  corresponding  tatty  acida  from 
rape  nil  may  have  an  iodine  value  i-  high  as  62.  Furthei 
evidence  is  afforded  by  tin-  melting  point  ..t  these  fatty 
acids,  and  by  the  "  critical  temperature  of  solution  'of  the 
"  lii|uiil  "  fatty  mills.  In  applying  these  teste, 20  jnns. 
nt  the  nil  air  saponified  with  SO  ...  ..t  alcoholic  potassium 
hydroxide  solution  (120  gnu-.  ..t  potassium  hydroxide 
in  a  litre  "t  90  per  cent,  alcohol),  ami  th'-  soap  Bolation 
exactly  neutralised  with  acetic  acid,  ami  added  little  by 
little,  with  constant  stirring,  t"  300  c.c.  nf  a  boiling  7  per 
cent,  solution  nf  normal  hail  acetate.  The  flask  is  cooled, 
ami  the  deposited  lead  Boap  washed  three  times  with 
200  ....  nf  warin  water,  and  after  removal  of  the 
excess  nf  moisture  with  filter  paper,  ii  i-  trea 
with  st)  r.v.  nf  ether.  The  flask  is  next  heated  mi  the 
water-bath  under  a  reflux  condenser,  with  constant 
shaking,  for  20  t"  30  minutes,  ami  is  thru  closed  ami 
placed  for  an  hour  in  watet  at  exactly  IS  t '..  after  which 
the  ethereal  solution  is  rapidli  filtered,  and  the  insoluble 
lead  s..a|i  extracted  as  before  with  40  <-.e.  of  ether,  and 
thru  washed  with  4ti  ....  of  ether.  Finally  n  i-  washed 
by  means  of  100  '-.,-.  of  ether  into  ■  separating  funnel, 
whilst  the  united  extracts  and  washings  are  transferred 
to  another  separating  funnel  The  fatty  acida  in  each 
fraction  are  liberated  bj  shaking  n  with  ISO  20  per 

cent,  hydrochloric  acid",  followed,  aftei  separation  oi  the 
acid  layer,  by  further  treatment  with  100  ■  ■  A  the 
acid,  and  the  ethereal  solutions  ol  the  respectivi  fattj 
acids  are  washed  twice  with  100  to  ISO  cc.  ol  watei  and 
evaporated  The  iodini  value  of  the  solid  fattj  ai  ida 
,n,n  thru  be  determined  bj  Httbl't  method,  and  the  m.  pta. 
in  the  usual  way.  The  liquid  fatly  acids  are  now  dissolved 
in  4ii  i  ...  oi  absolute  alcohol,  and  the  solution  heated  and 
treated   with  a   Blight    exci  iturated  solution  of 

,,,  carbonate, and  then  evaporated  to  dryness  on  the 
water-bath  and  dried  ovei  sulphuric  acid, 

dry  pulverulent  mass  is  freed  from  the  excess  of  sodium 
carbonate  by  heating  with  agitation  on  the  wat.-il.ath 
„nli  ;,n  ,  .,',  oi  absolute  alcohol,  filtering  the  solution 
through  a  hot  filter  ami  boiling  the  insoluble  residue  with 
4n  e.0.  of  absolute  alcohol  This  i~  once  more  (or  if 
necessary,  three  oi   font   timet    repeated,  and  the  united 

alcoholic  extracts  b led.  and  the  alcohol  separated 

from  the  white , oi   tight  yellow    s.,.liuiii    aoap,   which    is 
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then  thoroughly  dried  pvet  sulphuric  acid.  The  critical 
temperature  ,,[  solution  is  determined  by  heating  0-5  grin, 
pi  the  soap  with  in  c.c.  of  absolute  alcohol  in  a  tube 
immersed  in  a  Mask  of  water,  and  noting  the  pojnt  of 
initial  solidification  on  cooling  the  clear  solution.  The 
form  ol  the  deposit  is  also  important,  In  tin-  case  of 
olive  oil  ii  is  Bocculenl  and  gelatinous  and  adheres  to  the 
thermometer,  whereas  in  the  case  of  rape  oil  it  consists 
of  minute  crystalline  needles,  which  Boat  on  the  surfape 
of  tin-  liquid.  The  following  table  gives  the  results  thus 
obtained  with  different  oils  and  mixtures  of  olive  and 
rape  oils : — 


Critical 
temperature 

Iodine 

M.  pt.  of 

of  solution 

Mil. 

value  of 

Solid  tiittv 

ol  soitiuin 

soliil  fattj 

aciiis. 

salts  oi 

acids. 

liquid  fatty 
acids. 

a 

•c. 

7-8 
62 

58 — 59 
41—42 

24—20 

50—45 

olive.  50  i>er  cent,  i 
Bape,  SO  per  «'fiit.  <  ' 

SI 

47—48 

40—35 

i»ii\f.  7"  i 

28 

48 — 49 

35—30 

>     

0Uve    - 

22-1 

50—51 

35—30 

olivr.   90> 

12-8 

54 — 55 

34-30 

9-3 

55 — 56 

20—18 

Arachis  nil  , , 

13 

57—58 

22—18 

19 

57—58 

16—14 

\  determination  of  the  critical  temperature  of  solution  | 
of  the  mixed  fatty  acids  by  Crismer's  method  may  afford 
proof  ot  the  purity  of  olive  oil  Thus  the  following  results 
were  obtained  with  5  grms.  of  the  respective  fatty  acids  i 
in  Id  c.c.  of  70  per  cent,  alcohol  : — Olive  oils  (3),  16°  to 
18"  C.  i  olive  oil  (old)  :iti  C.  :  arachis  oil,  59°  C.  ;  rape 
oil,  insoluble  even  at,  80°  C. ;  sesame  oil,  53"  ('. :  cottonseed 
oil,  67°  C.  :  and  mixture  of  olive  oil  with  10  per  cent, 
of  arachis  oil.  46"  C. — ('.  A.  M. 

Cottonseed  oil  in  olive   oil;     Detection    of  .      Use   of 

sealed     tubes     in     Holphen'i     test.      R.     Marcille.      Ann. 
1'ulsiti.-..  1910.3,235—238. 

It  has  been  shown  by  Steinmann  that  Halphen's  test  for 
cottonseed  oil  is  most  sensitive  when  the  mixture  of  oil 
and  reagent  is  heated  in  a  closed  tube,  the  presence  of 
1  per  cent,  of  this  oil  in  olive  oil  causing  the  production 
of  a  distinct  led  coloration.  The  tubes  containing  the 
oil  and  reagent  should  be  heated  in  an  oil-bath  at  a  tem- 
perature of  120  • '.  for  1  hour.  In  cases  where  the  pro- 
portion of  cottonseed  oil  is  very  small,  the  heating  may  be 
continued  for  li  hours,  but  it  may  be  mentioned  that  a 
mixture  containing  from  5  to  10  per  cent,  of  cottonseed 
oil  yields  a  bright  red  coloration  within  12  minutes. 
Particular  attention  is  drawn  to  the  faet  that  very  many 
fats  ami  oils,  especially  olive  oils,  yield  a  red  coloration 
when  heated  for  some  hours  at  a  temperature  above  130°  C.j 
to  avoid  erroneous  conclusions,  care  should,  therefore, 
l>e  taken  that  the  temperature  docs  not  exceed  12U  C. 
Pure  olive  oil  exhibits  only  a  slight  yellow  tint  when  heated 
with  the  reagent  for  fi  hours  at  120°  C,  but  on  prolonging 
the  heating  for  24  hours,  a  pink  coloration  developes. 
Tin  oseof  closed  tubes  is  of  farther  advantage,  as  there  is  no 
decrease  of  volume  due  to  evaporation  of  (he  reagent, 
and  the  colorations  ol, lamed  may  ho  compared  with  those 
yielded  by  standard  mixtures  oi  olive  oil  with  cottonseed 
oil  in  onler  to  ascertain  the  quantity  of  cottonseed  oil 
present  in  a  -ample.     \\    I'.  S. 

Ytijttnhh    oil   u  ed   in  tin    preparation   <</   sardine,    in   oil  . 
Recognition  of  tJu    natufi   <>/  //"  11.   Hull  and  1,. 

Saether.     Chem.-Zeit.,     1910,34,733     734. 

Tin  following  indirect  method  of  determining  the  iodine 
value    of    tin     vegetable    oil    used    in    preparing    sardine 
iii  oil  is  described.      In  B  tin  ol  sardines,  i  In    oil    i,,  sin 
rounding  tie    tie  li  consists  of  a  mixture  of  vegetable  oil 

(l'i    with    a    small    ipianlil)    ol    oil   iloru-d    from    the    fish 


by  diffusion.  In  a  similar  manner  the  oil  of  the  Bab 
(S)  contains  a  small  proportion  of  (he  vegetable  oil.  Tin 
oil  Ci  may  be  regarded  as  a  mixture  of  S  and  l\  and  if  the 
percentage   of   S  is   expressed   as    \.    then    100  tl       l8 

(H111  x)v.  If  x  and  the  iodine  values  of  (i  and  S  be  known, 
the  iodine  value  of  1'  can  be  calculated.  I'm  the  delei 
mination  of  x.  the  varying  solubility  of  the  bromine 
derivatives  of  (he  fatty  acids  in  a  mixture  ol 
acetic  acid  and  ether  (see  this  .1..  1909,  150)  is  used. 
Experiments  with  pure  sprat  oil  and  mixtures  containing 
different  proportions  of  olive  oil,  showed  that  results 
calculated  from  the  percentage  of  bromides  insoluble  in 
the  mixture  of  glacial  acetic  acid  and  ether  are  too  low 
in  the  ease  of  the  mixtures,  being  97-7  per  cent,  of  the 
theoretical  [or  a  mixture  containing  80  per  cent,  of  tin 
sprat  ml.  and  93.  87  and  77T  for  mixtures  containing 
lid.  40.  and  20  per  cent,  respectively  of  sprat  oil.  The 
method  of  correcting  the  values  obtained  in  the  actual 
determination  is  shown  by  an  example.  From  the  outer 
oil  ((I)  from  a  tin  of  sardines,  the  fatty  acids  yielded  LION 
per  cent,  of  bromides,  whilst  the  oil  (S)  from  the  fish  yielded 
35-84  per  cent.  It  is  evident  from  the  figures  that  (i 
contained  a  proportion  of  8  somewhere  between  40  and  lid 
per  eent.  Calculation  of  the  percentages  of  bromides  that 
would  be  yielded  by  mixtures  of  (li.  60  per  cent.  "1  S  ami 
40  per  le'nt  of  a  vegetable  oil  (P)  and  (2),  40  pel 
of  S  and  till  per  cent,  of  P.  using  the  correction  factors 
determined  experimentally  (see  above)  idvcs  the  values: 
(I).  60  x  0-93  X 35-84  =  20-0  ;  and  (2),  40 X  0-87  35-tt 
=  12-47  per  cent.  These  values  were  marked  on  a  co- 
ordinate system  on  the  ordinate  of  which  was  marked  per- 
centages of  S,  and  on  the  abscissa  percentages  of  fatty  acid 
bromides,  and  the  value  15-08  on  the  line  joining  tin 
two  points  was  found  to  correspond  to  47  per  cent,  ol  8. 
Hence  in  the  ease  iii  question,  the  oilG  contained  47  per 
cent,  of  oil  S.  The  iodine  values  of  the  two  oils  were 
<o  118-93  and  S.  155-18,  whence  the  iodine  value  1  of  the 
vegetable  oil  (P)  used  was,  according  to  the  equation  men 
tinned  above:  I00x  U8-93  =  47x  155-18+53  1  or  I  B6-8. 
Some  results  obtained  by  the  method  are  given  in  a  table. 

Fats  and  waxes  ;  Determination  of  the  specific  gravity  of . 

A.  [issuer.     Chem.-Zeit.,  1910.  34.  057. 

The  author  modifies  the  Hager-Allen  method  of  determip 
ing  the  specific  gravity  of  fats  and  waxes,  by  using  (ill  the 
i  ase  of  substances  lighter  than  water)  a  mixture  of  alcohoj 
and  water  of  such  density  that  a  sample  of  the  substance 
floats,  then  adding  alcohol  (with  shaking)  until  the 
substance  sinks  to  the  bottom,  when  the  specific  gravity 
of  the  liquid  is  taken  with  the  hydrometer.  Water  is  now 
added  till  the  substance  rises  to  the  surface  again,  when 
the  density  of  the  liquid  is  again  ascertained.  The  mean 
of  the  two  readings  gives  the  specific  gravity  of  the  sub 
stance,  which  is  stated  to  lie  thus  more  rapidly  ascertained 
than  by  adjusting  the  liquid  till  of  exactly  the  sunn 
density  as  the  substance.  Tor  substances  heavier  than 
water,  a  mixture  of  water  and  glycerin  (or  a  10  per  c\  lit, 
potash  solution)  arc  similarly  employed. — A.  Sm.n. 

Oil-water   rmulsions ;    Some   jailors    which    deterniitu    /.'» 

constituents  of .     T.  B.  Robertson.     '/..  I 'hem.   !ml 

Kolloido.  lino.  7,  7—10. 

Bli  Bhaking  together  equal  volumes  of  olive  oil  and  faintly 
alkaline  water,  a  stable  emulsion  of  oil  in  water  is  produced 
On  using  less  water,  the  character  of  flu-  emulsion  does  not 
appreciably  alter  until  a  definite  critical  ratio  of  watei 
to  oil  is  reached,  when  suddenly  instead  of  a  viscous, 
creamy,  white  emulsion  of  oil  in  water,  a  relatively  mobile, 
yellow  emulsion  of  water  in  oil  (or  possibly  an  emulsion 
composed  ot  a  dilute  emulsion  of  oil  in  water  distributed 
in  oil)  is  obtained.  The  different  characters  of  the  two 
kinds  of  emulsion  becomes  evident  if  a  few  grains  ol 
i  the  dyestutl  Sudan  III  be  placed  on  the  surface.  In  tin 
(ase  of  an  emulsion  of  water  in  oil.  the  colour,  which  is 
insoluble  in  water  but  easily  soluble  in  olive  (ill.  very  soon 
spreads  over  the  whole  surface,  whereas  in  the  ca 
emulsion  of  oil  in  water,  it  is  confined  to  the  surfaces  of  tin 
globules  of  oil,  being  prevented  from  spreading  by  the 
intervening  water.     In  many  cases  emulsions  were  obtained 
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u  111.  Ii  .  i  insist  i  .1   lif  .en  .  in  ii  Is  n  hi  of  ml   in   wati  I    ill- 1  I  1 1  ail  i  '  I 
I         Experiments     nil      till'      illlllli'lli  o     "I      the       alkali 

titration  "ii   the  I'lisii'iK'ti'i    i>l    tlii'  emulsions,  showed 

ami.     ilk  ill  i  urn  .mi  i  .i  1 1.  mi  I.V    2(H)  [in    tin 

|.ui.    la  I  il.  a  man    olive  nil  iisi-.I  i.  the  critical  rat I   watt'l 

I   remains   constant    S   f.>|    llit-   oil   III   i|lli still hi.    bul 

mtli    lo»cl    alkali   i  nil.  .  nl  l  alH'li.s.    tin     ijllllllllty   "I    "ll    that 

I.,     lull  I    in    i-|inilsi..|l    li\     a    aivrll    quantity     of    wal.l 

..is  mill  lla    alkali  i  -Hi.i  -cut  rut  ion  until,  if  tin-  lutU'i 

-ink-  In-low   ii  -  .ala  in  |».|llt  i.\     Still),  -I  a  I. le  emulsions  . .(  oil 

III    u.it.i    ..in    llu    Ion-. a     Ik-    ..Ktaiiu-il.      These    phenomena 

\|ilain.il  l.\  llu  author  on  tin-  assumption  that  the 
•  tin  l  ol  thi'  alkali  is  .la.-  to  tlu-  production  of  soap  with  the 
fni-  lutt\  in  nls  nl  tin  oil.  So  long  as  the  alkali  is  present 
in  i-\.  ess,  llu  concentration  ol  the  simp  remains  constant, 
lint  with  lowei  .  on.  -  in  i.ii  ions  of  alkali,  the  quantity  ol 
i  proportiiuial  to  that  ol  alkali,  ami  as  ii  decreases, 
tin-  rapacity  ol  the  water  to  envelop  the  globules  of  oil 
becomes,  smaller.  V-  the  ratio  of  water  tooilis  gradually 
diminished,  the  emulsions  become  more  and  more  viscous,  un- 
til at  the  '"  critical|Hiint,"  when  n  maj  be  accepted  that  the 
quantity  of  soap  is  just  sufficient  to  envelop  the  oil  globules, 
leaving  intervening  spaces  of  approximately  molecular 
dimensions,  the  emulsion  can  hardly  be  regarded  as  a 
liquid.     So  soon  as  the  critical  ratio  is  passed,  the  quantity 

- 1 1 »  is  no  longer  sufficient  completely  to  envelop  the 
.-il  partii  les,  and  the  system  with  the  next  greatest  Burfai  e 

intact  is  formed,  i.e.,  a    mobile   emulsion   of  water  (or 
a  dilute  emulsion  of  oil  in  water)  in  oil. — A.S. 

Oatbohydrati  esters  ol  tin  higher  fatty  acids.     W.   I!.    Bloor. 

.1.   Biol.  Che,...   1910,  7.  427     4:io. 

preliminary   paper  dealing  with  the  preparation 

of  the  inannitol  rater  of  stearic  acid.     The  est  i  is  obtained 

In  dissolving  In  aims,  of  manuitol  in  75     I'm  c.c.  of  con- 

■  i-ntiaii  .I  sulphuric  acid,  adding  30  grms.  of  stearic  acid 

and   heating   the    mixture   for   3   hours   at    a    temperature 

i  .  .nl   7n    t  .     The  cooled   mass  is  then  extracted  with 

ether    and    the    ethereal    .solution    is    neutralised    by    tin 

addition    of    sodium    hydroxide,    filtered,    the    ether    is 

il  from   the  filtrate  and  the  residual   producl    is 

purified  by  repeated  tra.  tional  pre<  ipitation  from  methyl 

ihol.      The    substance    thus    obtained    is    pure    white. 

translucent,    brittle   and   amorphous.      It    crystallises 

(nun   ether    at    5    ('..    and    is    insoluble    in    water,  readily 

i-l.    in  hot    methyl  and  ethyl  alcohols,  ether,  benzene, 

and  chloroform  ;    it  milts  at  51    i '..  is  heavier  than  water, 

and  has  [a  -   :   «       On  hydrolysis  the   substance  yields 

id    and    a    brown    syrup   from    which    mannitol 

ntualty  crystallises  ;    it  has  a  molecular  weight  of  678, 

liiis  s:ts  nor  cent,  of  stearic  acid,  and  is  apparently 

mannitol  distearate.      Attention  is  drawn  to  the  fart  that. 

dnring  the  extraction  with  ether,  a  considerable  quantity  ol 

ethyl    si.ai.ui-    is   formed;     this   dissolves   in   the   ether 

i'i    with  the  above-mentioned  ester,  and  renders  the 

lion  of  the  latter  a  matter  of  sum  -  difficulty.      W.  P.  S. 

II  ishing  powders;    Determination  of  aciivt  oxygen  in  . 

V..  Bosshard  and    K.  Gwickv.      '/..  angew.    ('hem.,   1!M0. 
23.  1153-    1155. 

titration  methods  which  have  been  suggested  for  the 
purpose  of  estimating  active  oxygen  in  the  recently 
introduced  snap  powders  containing  perborates  have  been 
found  by  the  authors  to  In-  unsatisfactory  when  applied  to 
powders  of  known  composition.  Much  Letter  results  are 
lined  by  measuring  the  oxygen  liberated  when  the 
powders  are  treated  with  dilute  sulphuric  acid  and  man- 
se dioxide.      If  carbon   dioxide  is  also  evolved   from 

tin    powder,  this  i    be  estimated  at    the  same  time  by 

irption  with  raustii    soda  solution,  the  volume  of  tin- 
.••ii  being  subsequently  determined. — 1.  A 

I'ruliiri  mil  :  composition  of  thi  Icernel  and  of  thi  distillate 
from  On  woody /tort  ion  of  thi  fruit,     l-'iank  and  Gnadinger. 
XIV. 

'  /nan  wild  and  rfomi  tlic  Philippint  //<*/*  and  tlu  changes 
oi  Ih,  constants  produced  bj  feeding  tin  animals  with 
copra  cake,     (iibbs  and    Vgcaoili,     Set    M\\ 


I'M  I   Ms. 

Oil  and  timilar  material,    Apparatus  f<ir  separating  and 
filtering  from  'Int.  »"'".  and  othei  foreign  m.iil'r 

II.    .1.    II. i. Man.    I. Ion.     From   The   Oil   and    w 

Saving   Machine  Co.,   Philadelphia,   U.S.A.     Eng.   I  "at  . 

U5.670,  Jul}   3,   1009 

Tiik  apparatus   oon  tiailj    ol   ooncentric,   alter- 

n  ii,  K     inverted    upright,    rotor]     cones     covered     »ith 

tilt. line   mat, nal.     The   oil   to   be   treated   is   introduced 

through  tin-  hollow  central  shall  and  enters  the  inne I 

inverted  conical,  filter  i  handier  through  holes  in  the 
shaft    iieai    the   bottom   ol    the  chamber,     Owing  t"  the 

centrifugal  force,  the  oil  travels  upward!  on  the  Brat  • 

downwards  on  the  second,  upwards  on  the  third,  and  so 
on,  finally  accumulating  in  the  ontei  oa  ing,  whence  il 

run  off.     The  whole  apparatus  ,.,  sun nled  by  a  steam 

jacket  and  is  driven  bj  means  ol  a  steam  tuil.un.  The 
mixture  of  oil  and  water  may  also  be  treated  in  an  appara- 
tus wherein  it  is  projected  bj  centrifugal  force  against 
a  surface  heat.. I  to  a  temperature  sufficient  to  evaporate 

tin-  water  without   dec posing  the  oil.     (See  also   U.8. 

Pats  926,696  and  928,280  of  1909  ;  tins  J.,  1909,  B29  and 
894),     W.  I".  S. 

Extracted  bom   fat;    Process  for  fht  decolon  ation  of     — . 

II.  Volland.     Ger.  Pat.  222,669,  Maul.  13,  1908. 
IBB  fat   is  treated  at   a  high  temperature  with  barium 

peroxide,  whereby,  il     is  stated,  a  pale-coloured,  al si 

inodorous  product   is  obtained,  which  yields  pale-coloured 

soap.       A.  S. 

Detersivt    and    emvlsivi    agent    and    manufacturi    thettof. 

I:      Macphereon.    London,    and    \V.    K.    Hall.    Bushey. 

Eng.  Pat  5620,  Mar.  9,  1909. 
Is  tin-  process  claimed  in  Eng.  Pat.  23,646  of  Iiht.  (this  J., 
1906,    km   tin-   high   temperature   and   strength   of   the 
alkali  solution  led  to  the  loss  of  nitrogen  as  ammonia  and 

to  the  production  of  tnalod us  products-     This  maj   be 

ol, Mated  l,\  treating  the  suitable  protein  substance  (qr 
mixture  thereof  with  farina)  with  concentrated  alkali 
solution  at  a  low  temperature.     C.  \.  M. 

Washing  compound  or  soap.     Bavril  Ltd.,  (luster.  .1.  B. 

Irving,     Ballinluig,     Perthshire,    and      E.    S.    Wilson. 

Chester.  Eng.  Pat  16,246,  June  30,  1909. 
Tut-;  soap  e. msists  of  or  contains  a  mechanical  mixture 
ol  fain  a.  ids  [e.g.  oleine)  with  an  alkaline  substance  (,  a., 
.,  mixture  ol  sodium  carbonate  and  bicarbonate  oi  the 
commercial  Bodium  sesquicarbonate)  which  contains 
carbon  dioxide  in  a  loose  state  of  combination,  and  i- 
,  apal.le  of  combining  with  the  fatty  acids  in  such  a  m 
thai  on  heating  the  soap  with  water,  carbon  dioxide  to 
liberated  and  produces  a  rapid  cleansing  effect.  iKet.r.  -n.  e 
is  directed  to  Eng.  Pats.  10,689  ol  1907  and  6304  erf  1908; 
this  .1..  I'.his.  r>32;    HKi'.t.  482).     a  A.  W 


XIII.— PAINTS;      PIGMENTS;      VARNISHES; 
RESINS. 

Turpentiru    ol    Ptnmt    tgLvestrii,    Of    colophony   /.y-.r.J 

th.r.ir and    rV.m/,    colophony;     StM    ';;;;';'":''' 

.      S.     1,-skiewtcz.    J.     I'rakt.    (hem..     1910,    81. 
403 — J20. 

SillKlTlloM    is,,-, his  .1..    1908,     112  i      atoO     M....it     Sei.-nt 

1908  22  :.4S,  ha- expressed  the  opinion  that  all  of  the - 

which   have    hitherto    been   isolated    from   the    com....... 

varieties  of  turpentine  and  colophon;  are  identical    with 
,,„.   ,,-svhie  aei.l  obtained    by  him  from  P« 
/■  marii    r.  taurica,  and  P  insformatior 

p,:„,|„,.,s.     The    author--    experiments    were    made    with 

turpentine  from  P.sylvestrisji lopkonj  prepared  tl,.-.. 

fro...  and  a  pale  yellow    Kren.-I,  eoloptody       KJff^ 
ervstallis.it i,,n   from   anhydrous   ae.-,.,ne   and    tmalh    from 


... 
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aqueous  alcohol,  .arc  Ix-iim  taken  tlmt  tin-  temperature 
i)(*-*  net  rise  above  80'  C,  a  crystalline  acid,  t  .,, H  : , <  >.. . 
ran  I*'  readily  isolated,  which  the  author,  following  Klason 
and  Holders  (this  J.,  1906,  644),  names  sapinio  acid 
S  hkatelofFs  o-sylvic  acid).  The  melting  points  and 
rotatory  powers  m  alcohol)  oi  the  acids  from  P.sylv. 
turpentine.  /'.  n/lv.  .  ilophooy,  and  French  colophony 
respective^      were  :       142      Ui      c.    [a]'  -105-3   j 

144  146  C,  fo]V=— 36-16°;  146  148  a,  a]'„8= 
14  -21  .  The  leero-rotation  of  the  acid  is  diminished  by 
heating,  and  the  author  concludes  that  the  acids  in  the 
original  turpentines  are  identical,  the  Ion  IsBvo-orotation  and 
dertro-rotation  of  the  acids  separated  from  the  specimens 
of  colophon}  being  due  to  prolonged  or  excessive 
heating.  Sapinio  acid  is  easily  soluble  in  anhydrous 
organic  solvents,  especially  ale. . )ml  ami  glacial  acetic 
acid  ;  its  alkali  salts  form  semi-solid  rosin  soaps.  When 
sapinic  acid  or  colophony  is  dissolved  in  glacial  acetic 
acid  and  treated  with  a  few  drops  of  tunc  limited 
hydrochloric  acid,  it  i-  converted  into  an  isomeric 
acid,  i-sylvio  acid  (SchkatelofFs  8-sylvic  acid),  m.  pt. 
171       17.'    C.    .  :  km  J    in  alcohol,  which   is   less 

readily  Boluble  than  sapinic  aoid  in  organic  solvents,  and 
yields  crystalline  alkali  -alt-.  The  .rude  2-sylvic  acid 
probably  contains  also  a  dextro-rotatory  acid,  tin  dis- 
tillation, l«. th  sapinic  aoid  and  l-sylvic  acid  yield  a  third 
isomeric  acid,  {-colophonic  acid,  probably  identical  with 
Klason  and  Holders'  a-cdlophonic  acid  (Schkateloff's 
-\  Kit  acid  ).  which  gives  ct  \  stalline  alkali  salts  resembling 
those  of  l-sylvic  acid.  {-Oolophonic  acid  from I-sylvic  acid 
melted  at  nil  192  C.  and  had  [„]', .-=  —  56-13  :  that 
from  sapinic  acid  melted  at  190-fi  192  C,  and  had 
.v..  (Set  also  this  J.,  1902, 127;  1904,  328, 989; 
1906,  82,  1067  -.  1907,  264,  1 151.)-  -  A.  S. 

Turpentiiu  oil  and  ils  substitutes.  I.  Determination  of 
benauu  and  petroleum  w  turptniiru  and  pin*  oUs  by 
meant  of  sulphuric  m„l.  A.  Eibner  ami  O.  Hue. 
Chem.-Zeit.,  1910,  34,  643—646,  <i.57 — 659. 
Herziei.o  s  method  of  determining  mineral  oil  in  turpen- 
tine oil  (this  .1..  1904,  274)  is  modified  as  follows  :  10  c.e. 
of  the  turpentine  oil  are  added  1 1  c.e.  at  a  time,  and  shaking 
after  each  addition)  to  15  e.c.  of  sulphuric  acid  of  1-84 
sp.  lt.  The  mixture  is  allowed  to  stand  for  (i  hours,  and 
then  7  cc.  of  fuming  sulphuric  aeid  (20  per  cent,  of 
anhydride)  are  similarly  added.  After  standing  for 
4.")  iiiin.  the  volume  separating  is  noted.  This  does  not 
exceed  0—0-3  cc.  (=  0—3  per  c  int.)  with  pure  oils;  over 
l>-4  cc.  indicates  adulteration,  which  i-  proportional  to 
the  volume  separating.  Less  fuming  acid  should,  how- 
ever, be  added  to  very  impuri  oils  ;  the  amount  required  is 
tamed  In  noting  the  volume  separating  from  tin- 
mixture  with  ordinary  acid,  and  as  this  volume  increases 
from  2—  6-5  cc,  the  quantity  of  fuming  acid  to  be  added 
i-  reduced  pro|>ortioiiately  from  7  cc.  to  nil.  Prom  this 
lioint  the  volume  separating  from  the  mixture  of  turpen- 
tine and  ordinary  acid,  represents  the  exact  amount  of 
adulterant.  The  author-  cany  out  the  process  in  a 
special  stoppered  burette,  shaped  like  a  pipette,  the  middle 
portion  having  a  capacity  of  25  30  CC.  and  the  tube 
portions  10  cc  each,  both  having  a  graduated  seal.-  to 
7  0.0.  in  T'„  c.C,  the  separation  after  adding  the  ordinary 
and  is  read  off  on  one  scale,  and  that  after  the  addition 
of  the  fuming  acid  on  the  other.  The  method  has  been 
investigated  with  pure  oils  ami  oil-  adulterated  with 
petroleum   and    benzine,    hut    not    with    Sanga    oil    and 

similar   substitutes;    il    is    i ■    rapid    than    tie-   original 

method  aiel  the  cooling  with  water  i-  dispensed  with. 
The  results  an-  stated  in  I.e  arrui.ii.-  to  within  I  to  -f  2 
pel  i -i  nt.     A.  Srld. 


copal  oil  in  turpentine  oil  may  be  detected  by  the  smell. 
aoid  reaction  and  bromine  value  of  the  residue  left  on 
distillation.     .1.  A. 

Shellac  shipment.*   from   India,      (hem.    Trade   J„  Julj    L'. 
lulu.     [T.R.] 

The   shipments  of  shellac  from   Calcutta   in    1909  reached 
the    unprecedented    total    of    322.001!    cases.      For    several 
years   before   1907  the  average  was  145,0(10  eases,  hut  in 
1907  a  total  of  200,700  was  reached,  which  was  increased 
to  222,(  il  II  I  in   1908.     That  tin-  production  should  im 
steadily   and   rapidly    was   natural,    having   regard    to   the 
efforts   made   by  the    Department   of  Woods  and   Forests 
to    give    scientific    guidance    to    native    industries,    and    it 
was    expected    that    the    demand    for    shellac    by    certain 
industries   would   increase  steadily.     The   lower   prices  of 
the  last  two  years  also  would  encourage  its  use  for  - 
purposes.     Among  the  shippers  the  firm  of  Kalli  Brothers 
continue  to  account  for  more  than  a  third  of  the  whole 
namely,    119,000    cases;     hut    the    firm    of     Kriistliau-cn. 
Ltd..  has  increased  its  shipments  threefold  in  three  yi  u 
and    now     exports    '.14.00(1    eases.     The    United    States 
long  the  largest  buyer— has  absorbed  most  of  the  increased 
output,  shipments  of  shellac  from  Calcutta  to   U.S.   porta 
increasing  between  19ns  and  1909  by  76,000  cases. 

Patents. 

Whit i  lead;    Process  for  thi  nianufacturt  of .     L.  Falk. 

Reval,    Russia.     Eng.    Pat.    29,962,    Dec.    22.    1909. 

Carbon"  dioxide  (or  gases  containing  carbon  dioxide)  is 
conducted  under  pressure  into  a  cold  solution  of  basil 
lead  acetate,  preferably  contained  in  a  carbonating  vessel 
or  vessels  and  the  resulting  normal  lead  carbonate  is  stirred 
with  calculated  quantities  of  litharge  in  the  presence  of  a 
small  proportion  of  lead  acetate  to  act  as  a  "  carrier." 
If  the  process  is  carried  out  in  the  cold,  a  white  hail 
pound  of  the  composition.  5PbC03.2Ph(OH)o.l'l,()  will 
be  formed,  whereas  if  heat  is  applied  the  product  will  have 
the  composition,  2PbC03,Pb(OH)2.  Advantages  claimed 
for  this  process  are  that  the  white  lead,  having  a  definite 
composition,  will  have  constant  properties  (including 
better  covering  capacity);  that  it  is  simple  and  cheap; 
and  that  the  stirring  process  only  takes  a  few  hours. 
also  this  J.,  1910,  709.)— C.  A.  ML 

Rosin-purifying   apparatus.     I!.    N.    Perlee,    Long    Island 
City.   X.\.     U.S.    Pat.   961,254,  June   14.   1910. 

The  apparatus  comprises  a  still  and  a  condenser,  whuh  it 
connected  with  one  or  more  dissolving  tanks,  which  mai 
contain  a  filtering  device  and  be  connected  with  the  si  ill 
by  means  of  a  siphon.  There  may  also  be  direct  communi- 
cation, independently  of  the  siphon,  between  the  still  and 
the  tanks.— C.  A.  M. 

Carbon  black  ;    Process  for  producing r.     J.    Machtolf, 

Boblingen,  Germany.     Ene.  Pat.  13,865,  June  12,  1909. 

See  tier.  Pat.  212.345 of  l'JOS  ;  this  J..  1909,  1050.— T.  F.  B. 

White  lead  ;   Process  for  making .      L.  Falk.      Fi     I'll. 

411,019,   Dec.  23,  1909. 
See  Eng.  Pal    -".'  962  of  1909  ;  preceding.— T.  F.  B. 

Pulping    or    otlu  r   liquor;     Treatment    of suitatje   for 

separating  cellulose,  resinous  matter,  and  ligneous  m 
or  re&idut    and  for    utilisation    of  tlo    resinous   mat' tail. 
VV.  J.  Hough.  Toledo.  Ohio.   C.S.A.     Eng.  Pat.   19,11$ 
Aug.  19,  1909. 

See  U.S.  Pat.  931,008  of  1909  ;  this. I..  1909,  1148.— T.  F.B. 


Turpentine  oil;    Adulteration  of  with  copal  oil.    W 

Vaubel.  Z.  angew.  (hem..  1910,  23,  1165. 
It  in  KvriNi;  oil  t<,  which  copal  oil  has  been  added  does 
not  dry  satisfactorily  but  leaves  an  acid,  oily  residue  which 
unfits  it  for  use  in  paint  or  varnish.  It  is  also  dangerous 
in  use.  since  cope]  oil  is  capable  of  producing  -trout. 
inflammation  of  the  hands  and   ,.v,-.     The   ,„,.'„,„. 


XIV.-INDIA-RUBBER  ;    GUTTA  PERCHA. 

Rubbt  r  ;  Colloid-chi  mislry  of .     /.  Theory  of  vulcanin 

I, on.     Wo.  Ostwald.     '/..  Chem.   1ml.  Kolloide,  1910,  6. 
130—155. 

THE  author  believes  that   fruitful  results  would  follow   the 
application    ol    lerri    methods   of    colloid     in-m    ti\    to 


\.,l     \\l\      Nil    II. 


ii.    \|\       INDIA-R1   BB]  l:  ;  G!  'IT  \  PERCH  \ 
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lily    .ii    rubber.      In    this    lirsl    I'uni uiuatiun    lie 

ohielly   hot    vulcanisation,   and   shows   that    the 
\ailnl'li-  data  « .ui  lit-  explained   much  inort'  satisfactorily 

•v  a  physicu  i-hcinical  them  v  nf  adsorpl than  by  Wcbi'i 

:l  addition   thii'iv.      Sonu-  of   tin-    more   important 

fnvolll    ..I    [he   adsorption    thcor\    ;in    as   follow   : 

In    jdl    vulcanised    rubbers,    whcthci     prepared    with 

small    |iroportioiis  of  sulphur,   linn-   in   always   a 

[|iuliitit\   ol    Iri'r  sulphur,  inei casing  with  thr  lol  il 

illphur  -■nrii ml ,  w  he rcns  according  I"  n  1 1 r\  ..I  chemical 

ii   would   I"    ,  vpertnl  ilmi   >t  in  I  inv!   «iili    i     mall 

■  ii    el    sulphur,    tin-    whole    would    he    i-oniliitu-d. 

Winn    vulcanised    rubber    i-    treated    with    a    liquid, 

;.  petroleum  spirit,  which  has  a  different  solvent   [tower 

ntrhour    and     sulphur,     sulphiti     ean     always    he 

I  -.,  loin;  as  it  ran  he  deteeted  analytically  in  the 

libber,  and  on  e\a|Hiration  of  the  solution,  separates   in 

|  i       n  -Ml  -  oi   grains.      I  'n\  iileauised 

libber    mixings    lii'ha\-e    m    an    exactly    sitnilar    manner, 

lint  tin   sulphur  is  extra eteil  niore  readily.      (!!).  The 

ii    ol    sulphur    by    the    rubber    i-    always    purely 

Iditive.      .Ii.     \    i-oiitiniioiis    series    of    addition-products 

I.  and  the  lirst  and  last   ineuibi  i,  of  the  series  have 

ite  -',  i.  1 1 Iriral  i-oin posit  ion.      ( ~i).   The  anion  lit 

t  sulphur  absorbed   by  thr    rubber    varies    according  to 

i  ions     mi.  Ii  mir.il    I  real  inent     of    the    lal  i,  I        \ 

explanation     of    this    is    that     Itv     warming     and 

d     working,     tli-     In  tclogencous     phases     ol     the 

nre    rendered    more    homogeneous,    tin-    dcgr f 

nil  and  hriii. ■  Ihr  mailable  siirfaec  being  increased 

!  leading   !,,  greater  adsorption  of  sulphur.      It   should 

ible  In  lest    Ihr   correctness  of  this   view    willi   the 

id  of  I  he  ultraniieroseope.     Hi).  The  absorpti t  sulphur 

with    rise  of   tem|nratuve,  and   the   temperature- 

ni   i--  more    i il    with    that    of   a    process   of 

.brumal  adsorption  than  with  thai  ol  a  process 
rtil  combination.  The  fart  that  vulcanisation 
-lowly   r\rn   at    ihr  ordinary   temperature   is  at 

willi    Krdmann's    thio-oz le    theory    'this    .1.. 

:  1 1.  sinre  thioo/onr.   (S.,)M,   i-   formed   only   above 

"     C.       ".   .    Thr   absorption    of    sulphur    is    not    regular, 

iwing  oil"  or  more  changes  of  direction  :|  this 

ipient    occurrence   m   adsorption    processes,    l.riu.j 

well-marked     ill     tin-    adsorption    of     wain     by 

gels,      is  .   Typical      adsorption      proceeds      in 

x 
arc     with     tin      exponential     formula,  /.■  cm 

--  the  weight  of  tulsor  bed  substance,  a  is  the  weight 

hent,  ,-  is  thr  initial  com-eutratioii  of  the  substance 

adsorbed,  and   /.-  and  tit  air  constants;    and  il   is 

mm  that  the  data  of  Stern  (this  .1..   1909,   1050)  and  of 

(this    ,1.,     1909.     1321  )    eorrespond    better    with 

'  i  i  ban  with  i  In-  onlin  iry  formula  for  ehemieal 

nilnii.ii i,>ii.     The  author  considers  that  in  hoi  vttlcanisa- 

-    is   mutual  adsorption   of  two    disperse    phases, 

llsoid   i  u  Id ..1    and   the  rubber  distributed  therein 

i  disperse  foi  in.     A.  S. 


Theory  of  Hi'   raltl  vulcanization  nf .      I".   W. 

Hinriehsen  and   K.   Kindscher.     Z.  I  linn.  hid.  Kolloide, 

Him.  |4], 

nt it ies  of  a  solution  of  1'arn  rubber  in  benzene 
ited  for  three  weeks  with  measured  quantities  of 
in-    solution    of    sulphur    chloride,    and    then    in    a 
finite   volume  ol    the   clear   liquid,   the  concentration   of 
'Ipluir    chloride    was    determined.      From    the    difference 
ihr  quantity  of  sulphur  chloride  taken  and  that 
It  anchanged  al  thr  end  ■>!  the  experiment,  tin-  vulcanisa- 
'flieienl   was  calculated.     The  results  show,  accord- 
authors,  that  for  a  given  quantity  of  rubber,  the 
of   sulphur    chloride    absorbed    is   approximate^ 

"ni  independent  of  the  excess  of  sulphur  ,  hi le 

11 1-      rhe  vulcanised  rubbei  is  hence  regarded  as  a  definite 

ipotind     of     thr     In  inula.       I   ll(ll  ,,      S  .i  I ... 

terminations  of  the  sulphur  in  tin    vulcanised   rubber, 
ter  rem. mil  of  the  chlorine  by  boiling  with  alkali,  gave, 
the   average,    19-27    )k-i    rent;,    corresponding    to    the 
"aula.  I',„II,(,S..       V.  S. 


Rubber;    Colloid-chemistry  of  II     Fvriht 

tioiu    mi    I/a    theory    ol    vulcanisation.     Wo.    Ostwald, 
Z.  i  horn.   Iiul.   Kolloide,   1910,  7.   US     19 

1^  s,,u's  results  1 1 his  .1..  1910,  77 iln  oold 

lion  of  rubber  support  the  author's  view  of  vulcanisation 

[sorption  process.     The  results  ol   Hinriehsen  and 

Kindscher  [see   preceding  abstract),   on   the  othei    hurl, 

appear,  al  first  sight,  i"  I pposed  ba  this  inn.  Bince  those 

authors  could  observe  no  distinct   increase  o{  ihr    alphur 

absorbed  when  ihr  concentration  of  Bulpl bloride  ws 

increased.  The  author  points  out,  however,  thai  the 
concentrations  used  bj    Hinriehsen  ami   Kindscher  corre 

s| 'I    lo   il,. i;    p.. ni i    tin    adsorption    curve    which 

approximates  to  a  Inn-  parallel  to  ihr  aba  issa,  and  benci 

i ticeable    differences    in    tin-    quantity     of    Bnlphur 

absorbed  could  be  expected.  Ihr  foci  thai  ihr  composi- 
tion oi  iir.  vulcanised  rubbei  containing  the  maximum 
proportion  of  adsorbed  sulphui  can  be  represented  bj  a 
sloe  hioiuri ii.  al  formula,  is.  as  the  author  ha-  previously 

1 1 ted  out,  in  no  waj  an  argument  against  the  adsorption 

theory,  Thcauthoi  finally  refers  to  the  results  of  Reychler 
iln  .1..  lulu,  il'l'i  on  ihr  ahs,,,  pi,, ,1,  ,,i  ulphui  dioxide 
by  ml, l»  i.  ami  argues  that  they  an-  much  i in  accord 

with  a   process  of  ailsorption  than  with  one  of  solution,  as 

prefei nil   in    Reychler.     A.  S. 

I  nil,  in,  mil:  chemical  composition  of  th  kernel  and  of  Pit 
distillaU  from  Hn  woody  portion  "/  tin  /mil.  I'.  Prank 
and  Gnadinger.     Gummi-Zeit.,   1910.24,   1328     1829, 

This  nut  is  the  fruit  of  the  palm  Attalea  excelsa,  and  is  used 
in  Brazil  in  tin-  curing  of  rubber.  The  powdered  kernel 
gives  up  to  chloroform  73-fi  per  cent,  ol  ii-  weight  of  fat, 
which  contains  56-8  per  cent,  of  liquid  glycerides  ami  43-2 
per  cent,  of  solid  glycerides.  I'.\  distillation  of  the  kernels 
with  steam,  a  substance  having  ihr  properties  oi  an 
alkaloid  .an  be  separated  :  ii  crystallises  in  small  lamina- 
which  unit  at  2x7  i '.  ;  the  quantity  is  very  small.  The 
distillate  also  contains  trans  of  a  ketone.  This  fat 
therefore  resembles   in   general   composition   thai    of  the 

mill. 

The  woody  portion  of  the  fruit  gives  on  distillation  10-08 
per  cent,  "f  tor,  -Hi-4  per  cent,  ol  watery  distillate,  29-10 
pet  cent,  ol  charcoal  ami  14-51  per  cent,  ol  gas.  Both  the 
mi  and  the  watery  distillate  'lid  not  diner  greatly  in 
composition    from    the   similar    products    obtained    from 

beechn I.     In  ihr  tar  methylpyrogallol  dimethyl  ether, 

coerulignol,  creosol,  guaiacol,  homopyrocatechol,  a  Besqui- 
terpene  ami  pyridine  derivatives  were  found,  whilst  the 
aqueous  distillate  contained  large  quantities  of  formaldehyde 
and  acetone,  ami  iii  addition  xanthogallol,  homopyro- 
catechol, formii    arid,  ocetii    acid  and  propionic  arid. 

K.  V.  S. 

Paten  i- 

I inliarulilii  r  ;     8ubsti&uh     far .      A.    .Smith.     Brookley. 

Eng.   I'm.    in. oh,.   Aug.    Is.   1909 

A  qum  resin,  such  as  gum  kauri  or  copal,  is  incorporated 

with  say  6  to  s  ,./.  p,  i  11,  .,i  .,  mixture  of  about  In  parts 
of  i  arbolic  arid  and  1  parts  of  colza  oil.  which  In-  previi  usly 
been  gentlj  heated  at  about  90  to  100  I'.  Ihr  mass  is 
thoroughly  mixed  in  a  mar  him-  t,,i  2  to  3  hours  and  heated 
gently  if  required.     An  addition  of  pure  indiarubber  and 

-ulphur  to  thr  mass  enables  il  to  In-  \  ul,  ani-r,l  iii  thr  usual 

way.     C.   \.  M. 

I  ml  in  i  ulili.  i  .     Devuleanisation   of .     L.    A.    M.    Ban- 

,  hicri,  Milan,  [taly.  Eng.  Pat.  719,  .Ian.  11.  1910. 
Tut:  waste  rubber,  reduced  to  a  fairlj  fine  state  of  division 
i-  -pir.,,1  on i  on  perforated  trays  in  a  chambei  which  ran 
In-  heated  by  means  of  a  steam  jacket  When  hot,  thr 
waste  is  subjected  to  the  action  ol  terpinol  vapoui  ami 
steam  at  116    to  126   I     passed  into  the  jacketed  chambei 

from    a    rrlinaloi     ill    whirh    wain     ami    ln|,im,|    ,ur    hratrd 

together,  ihr  mixed  vapoui  brim  distributed  through  a 
perforated  pipe  passing  vertA  allj  downwards  through  the 
centres  "i  tin-  trays  rhe  steam  and  tei  pinol  on  i  onden- 
Bation  an-  iriiiinrd  I,,  iii,-  generator  through  a  pipe  lending 
from   i  In-   boil, ,ni  of  the  devufcariisinf!    vessel   through  a 


Cl    XV.     LEATHER;  BONB;  HORN;  GLUB.     Oi.  XTII,-Sl?OAR ;  STARCHES,  &c.     f.tuly  so.  1910.I 


water  seal.  The  terpinol  absorbed  by  the  waste  rubber 
is  recovered  from  it,  by  reducing  the  pressure  iu  die 
devulcanising  chamber  by  means  of  a  pump,  and  passing 
the  vapours  through  a  condensing  coil.  The  la-i  traces 
are  removed  bj  blowing  heated  air  through  the  devul- 
cansising  chamber.  Th(  patentee  uses  to  produce  his 
"  t. irpiooL"  "  the  dihydrate  of  torpene,  obtained  in  the 
well  known  way  from  the  essences  of  resins  from  coniferae. 
The  dihvdrate  is  dissolved  in  boiling  water  acidulated 
with  bydrocnloric  acid,  and  the  acid  is  then  neutralised 
bj  alkali,  the  resulting  liquid  distilled,  and  the  vapours 
condensed.     The  condensed  product  is  "  terpinol." 

E.  W.  L. 

Indinrnhhir  .  /'/....-.  ami  apparatus  for  tin  '/.  riilennisation 
of  I..   A.   M.    Banchieri,   Milan.   Italy.      Bug.  Pat. 

718,  Jan.   II.   1910. 

See  IV.  Pat.  107,793  of  1909  :  this  J.,  1910,  841.— T.  F.  B. 

TndiaAibber  or  caoutchouc;    Process  for  regenerating  and 

devulconising and  extraction  of  caoutchouc  from  raw 

materials  containing  caoutchouc.     G.  Austerweil,  Neuilly, 
France.     U.S.   Pat.  961,395,  June  14.  1910. 

See  Ft.  Pat.  388,248  ol  1908  ;  this  J.,  1908,  951.— T.  F.  B. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Tanning  :  The  essentials  of .     YV.  Fahrion.     Collegium, 

1910,  249—259. 
The  author  reviews  the  various  theories  of  tanning  and 
discusses  the  respective  merits  of  the  chemical  and  physical 
explanations  of  the  process.  According  to  Robertson 
adsorption  is  not  entirely  a  physical  action,  but  a  com- 
bination of  chemical  and  physical  processes;  Freundlich, 
however,  does  not  believe  in  the  chemical  theory,  because 
chemically  different  substances  have  the  same'  power  of 
adsorption  :  and  Jordis  maintains  that  the  phenomenon 
is  not  colloidal,  but  crystalloidal.  and  that  the  process  is 
a  normal  chemical  reaction.  The  physical  theory,  first 
proposed  by  Knapp  50  years  ago,  has  been  adopted  by 
Horner,  who  discusses  it  mainly  from  a  theoretical  stand- 
point. The  author  disputes  Stiasny's  conclusion  that  the 
question  can  only  be  advanced  through  a  consideration  of 
physical  phenomena.  Stiasny  regards  the  real  tanning 
process  a-  taking  place  thus:  the  hide  first  adsorbs  the 
tannin  (from  its  colloidal  solution)  which  then  undergoes 
a  secondary  change  through  the  catalytic  influence  of  the 
I  ide  fibre.  The  author  does  not  think  that  the  evidence 
he  supplies  from  his  investigations  on  the  nature  of  tanning 
materials  by  precipitation  and  diffusion  phenomena. 
establishes  the  colloidal  nature  of  the  process.  Stiasny 
i  xplains  the  gradual  increase  of  insoluble  matter  in  tanned 
eather,  as  due  to  secondary  chemical  processes,  oxidation. 
etc  ;  he  also  maintains  that  the  chrome  and  chamois 
tannages  are  the  results  of  physical  changes.  The  author 
refut.-  this,  observing  thai  he  has  proved  the  latter  to  be 
entirely  due  to  chemical  action  ;  he  believes  leather  to  be 
a  .-salt  of  hide  substance  and  tannin  and  that  the  fluctuating 
composition  of  the  gelatin-tannin  precipitate  is  due  to 
CO  precipitation.  The  fact  that  the  absorption  of  tannin 
by  bide  powder  is  reversible  is  explained  as  a  case  of  mass 
action.  He  similarly  disposes  ,,f  Yon  Schroeder's  work  on 
the  parallel  adsorption  of  a. -ids  by  hide  powder  and 
charcoal  as  Inconclusive  evidence  against  the  chemical 
theory.  In  support  of  his  chemical  view  of  the  process. 
the  author  states  that  the  hide  is  go  constituted  that  the 
innermost  portions  are  inaccessible  to  colloids,  crystalloidal 
bodies  only  being  able  to  penetrate  so  far.  He  defines  a 
trui-  tannage  as  dim  ta  which  the  ordinary  chemical  union 
lakes  place,  the  prototype  of  which  ie  the  aldehyde 
tannage.  In  a  pseado-tarinage,  the  tanning  agent  under- 
goes some  change  before  acting  as  such  ;  the  tii-t  reaction 
is  a  hydrolysis  of  the  tannin  by  the  water,  in  whioh  a  eon 
dnion  oi  equilibrium  is  established;  this  is  disturbed 
bj  the  introduction  oi  the  hide,  and  the  tannin  i-  deposited 
on   the    Bbrec      The   author   applies   this   theory    to   the 


various  tanning  processes  and  concludes  that  every  fo 
of  tannage  consists  of  a  condensation  between  hide  si 
stance  and  tannin  :  in  true  tannages  the  condenaasi 
takes  place  directly,  in  pseudo-tannages  the  lam 
condenses,   lirst    with   itself,  and   then   with  the  bide. 

—A.  T.  II 

Leather:    Penetration  of  inilir  through .     U.  J.  Tim 

and  P.  de  Korsak.     Collegium.  1910.  229—232. 

Pok  estimating  the  permeability  of  leather  to  wat 
In  ....  of  water  arc  drawn  through  a  piece  of  leather 
known  thickness,  by  means  of  a  vacuum  of  known  pressv 
and  the  results  arc  stated  as  the  quantity  of  water  | 
moating  one  cubic  centimetre  of  leather  in  one   uiitni 

—A.  T.  II 

Patents. 

Tanning  processe".  E.  Kohl).  Prague,  Austria.  Eng.  Y 
5489.  Mar.  4.  1910.  Under  Int.  Conv..  Apr.  24.  1900 
In  order  to  obtain  a  substitute  for  tanners'  liquor,  liithe 
obtained  from  animal  excrements.  100  kilos,  of  bone  powi 
are  mixed  with  about  1  kilo,  of  fat,  0-75  kilo,  of  liver  of  ! 
phur,  and  1-5  to  2  kilos,  of  common  salt.  Lime  present  in 
hides  is  saponified  by  means  of  this  mixture,  and  a  li: 
"  scraping  "  is  thus  rendered  possible. — E.  W.  L. 

Bone-black  filter  for  clarifying  gelatin  liquors  and  tin  /. 
J.  H.  Dtley,  Camden,  N.J..  Assignor  to  H.  J.  Websf 
Camden.  N.J.,  and  W.  M.  Hardie.  Pittsburg,  Pa.  T 
Pat,  901,180.  June   14.  1910. 

A  vessel,  which  may  be  of  the  form  of  an  inverted  tttinca 
cone,  is  provided  with  filtering  devices  at  its  opposite  en 
with  means  for  the  introduction  of  steam  from  the  b 
in  an  upward  direction,  and  with  a  number  of  perfora 
steam  coils  between  the  filtering  devices.  There  are  , 
tubes  for  conducting  the  liquid  to  be  treated  downwa ,- 
through  the  vessel  and  for  the  alternate  introduct 
of  hot  water,  all  these  tubes,  steam  pipes,  etc.,  1" 
controlled  by  valves. — (  .  A.  M. 

11m  a  plates  from  fwrn.s  ;  Process  for  the  preparation  of  —  |. 
A.  Lang.     Ger.  Pat.  222.930.  June  10,  1909. 

The  horns  are  slit  and  then  softened  by  heating  in  I 
fatty-oil,  mineral   oil,  or  the  like,  in  order  to  render 
capable  of  being  drawn  out  into  the  form  of  plates.— 


tl 
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XVI.— SOILS  ;    FERTILISERS. 

Fertilisers  in  Japan.     Board  of  of  Trade  J.,  June  30,  II 

[T.R.] 

The  import  of  bean  cake  into  Japan  in  1009  was  575,  ' 
tons,  valued  at  £2.283,700,  as  compared  with  401.950  I.  . 
valued  at  £2,220,000.  in   1908.     In  sulphate  of  ammi  I 
there  was  a  decline  from  00.445  tons,  valued  at  £898,1 
to  45,835  tons,  valued  at   £004.700.   while  in   I  In    casi  I 
both  rock  phosphate  and  lish  guano  there  was  a  decn 
of  over  £100,000.      The  imports  of  nitrate  of  soda  incra 
slightly. 

Patent. 

Antitoxin  materials;  Production  of  - — —  and  tin  i'i 
cation  of  sunn  to  sails.  L.  R.  f'oates.  Baltimore  V.t 
Km;.  Pat,  9275.  April  10.  1910.  Under  int.  Co 
April  26,   1909. 

See  U.S.  Pat.  917.797  of  1910  ;  this  J.,  1910,  442.-    T.  I 


XVII.    SUGARS;    STARCHES;    GUMS. 

Glucose;    Potassium  ferrocyanide  as  indicator  in  thi  d 

minnlion    of .      K.    Selvatici.     Bull.    Ass."      ' 

Siicr.  et  Dist,.  1910,  27.  1 17!» — 1 1*4. 

For  the  rapid  determination  of  reducing-sugar  vohuni 
callv.  the  author  recommends  the  use  of  potassium  fi 
cyanide  in  conjunction   with  the   Fehling's  solution; 
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tv.lm  ill    iO|i|»T    is    thus    converted    inln    white    <  uprous 

lllille.     and     111.-    observation     "I     III.      IJilU'l      1  m  .11  ll     Hi 

tin-   Mil-    enlout    i  ii   :  p|-  .1     i     thereby    i  n  iht nt< -I 

In   the    .  ii     product*    containing    .il 1    ""4    to 

..hi    i.l  i. .In.  in,  sugar,  tin    fiilluwint!  is  tin 
.  ilui.-  ins    ..i  I  lii     . 1 1 1 1  ( .1.     in   ill  soli  i'il  in  water, 

Ultll    lend    III.  lull.    Mini.'    Il|i    tu    '.'I'll    l\|..|ll's|    V.O.. 

.ml  filtered.      Pari   nf  tin'  filtrate  Mil.-,  fur  |mlarisation  ; 

•mil' i   is  ii I  lii. in  liii. I  l>y  nilililinn  of  powdered 

..liiini  sulpha!,    in   .  in  l.nn.ii.  .   nnil   is  then   used   (in   the 

nation    i.l     tin'    ilivi'l't     -IIL'III  Two    '    '■      "I     I'elllillg's 

i.lllt mil   iin-   diluted    witli    water,    mi. I    touted    with    -   ' '.''. 

tiiii..  \  .i  nil  Ii  -  prepared  by  dissolv- 

I  thf  purr  Milt  in  I  lit  ii-  of  water  :    tin    whole 

in      i     list    tube    ('_',r)    I  111.     ill     length.    1111(1 

I  i  ni.   in  diameter)      in I   the  sugar  sohition   i«   run   in.   in 

innill   quantities,    until    the    blue   colour   just    disappears, 

ng  taken  Hint  boiling  is  ii"t  interrupted  during  1 1i i^ 

I.    Iv 

•-.•<. ni /-iaiYi'i ,».<.     Si/hOiiai*   "I  *vgnr  from    lormuUe- 
W.      I.oli     nnil      <;.      l'nlvi  limn  -her.      Biochem. 
frits.,  lflln.  26.  2:u—2;i7.  (See  this  J.,  1910,  102.) 

ins    "ii    the    11.111l1n~11ti1.il    of    formaldehyde 
iihI.t  the   .1.  linn    of   lend    hvdroxidc   are   deseribed.      One 

I  and  lifty  e.i  .  of  11  Id  per  rent,  solution  of  formalde- 
ivile  were  digested  with    12  grms.   of  lead  hydroxide  and 

"I   water,  in  11  rinsed  Hash  for  73  hours  at  70"  V. 

fhes nditions.  a  state  of  equilibrium  is  attained 

mpounds  rontainine   a   -mailer  number  of  carbon 
the  ease  with  sugar-doi  ouiposition.     This  is 
ntelliuilile.  considerinji  thai  with  the  syntheses  from  form- 
1  .  a  fairly  stable  condition  of  the  lower  members 
i.l  to  an  end-system  rich  in  these  members,  whilst 
sugar-decompositions,  there  is  a  similar  possibility 
system  attains  relative  stability   with  compounds 
nhon   alo ins.      Heme.  thoiiL'li   the  syn- 
1  from  formaldehyde,  and  the  decomposition 
-.to. -1 ".    an-    reversible    reactions    (toe.    til.), 
lite  possible  that   the  states  of  equilibrium  experi- 
mentally   obtainable    are    not    identical    in   the   two 
I'nder    the    experimental    conditions     above    described, 
maldehyde    disappears    completely,    and    methyl 
mil    acrolein   are   formed    in    relative    abundance; 
1   is  prolial.lv  a  decomposition-product  of  glyceryl 
lldehydc  or  dihydroxyai  etone  formed   by   polymerisation 
formaldehyde.      Pentose    is    also    formed.      Since. 

II  known,  a  hexose  is  formed  by  the  action  of  lead 
itmxide  on  formaldehyde,  the  products  of  BUgar-decom- 

may    he    ex|iect.tl    lo    l.e    formed    in    the    i  eai  t  ioll- 

ixture  :     the   latter  does   contain   saccharic   mid    besides 

cids  of  lower  .  ail.,  n  content,  and  formic  acid.      Two  main 

of  the  prolonged  reaction  between  lead  hydroxide 

malilehydc.  can  lie  distinguished  :    one  is  subjected 

-\nthe-i-   leading  to  the  formation  of  hexose  and 

whilst  in  the  other  system,  decomposition  of  the 

is   formed,    occurs. — L.E. 

.\ilnit,rntionof .     P.  Carles.     Ann.  Falsific, 

1910,  3,  266-    . 

IApabt  from   differences   in   quality   of  caramels  prepared 

IMh  various  saccharine  materials,  caramels  manufactured 

rose  arc  not    infrequently  adulterated   with  such 

-  a-  ammonium  carbonate  and  sodium  carbonate. 

nf  ammonium  carbonate  intensities  the  coloration 

nrami'l  anil  its  presence  is  not   delected  by  deter- 

nining  the  ash  of  the  sample.       \s  regards  the  second  type 

rant,  the  author  has  found  a  sample  ..f  so-called 

to  consist  of  :     crystallised  sodium  carbonate,  oil  ; 

mi  I,  L'o  :    and  water  :tn  |»t  cent.      (  aiainel  has  t  hi 

eoperty  of     preventing     the     crystallisation     of     sodium 

and    a    mixture    having    the    above-mentioned 

i  i. .11  hi-  I  he  ap|n'ai.iiii  e  of  a  true  syrup.       U  .   P.  S. 

I'm  l  \  i 

CryMallinntion    ../  from   eontentraltd 

Boi     \iniii.  Raffinerie  Moderne  Procede  Natta.  Malpasse 
'He.    I'laiiie.      Kng.     Pat.     lli.S.-!4.    .lulv     19.    I'.Hl'.i. 
I'li.h  i   Int.  t'onv..  .lull   22.   Iimis. 

-tE  Fr   Pat.  392.540  ,.f  I'ius;   (his  J.,  1909.  33.-  'I    l     B. 
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Barky;     Determination    of   tht    absoIvU    extract   "i . 

I:    Bi  .I... .-.  i.     \\...  h    fiit   lliau..   1910,  27.  :)2I     S23. 

In  i  .iiiilio i  rl  .  mi.i-  a  modification  of  Graf's  method  ol 
determining  tho  extract  "I  barle)   which  givi  istenl 

i.  -..Ii  in. I  in  which  the  whole  ..I  th.  -tin  Ii  present  in  tho 
baric)  nnil  .1  ion.     The  malt  extract  employed 

I...  pin.. l  l.\  extracting  I  pari  oi  coat  I  round  pale 
malt  oi  ligbtl)  kilned  greon  malt  with  I  i 
water  with  tiei|iiciii  ahaking  foi  :i  hours,  after  which  the 
mash  i-  filtered  bright  through  a  pleated  filter.  About 
ISO  urnis.  of  the  barley,  previously  dried  at  -"»* »  C.  if  the 
watei  en in.  ni  i  above  the  normal,  are  ground  bo  that 
about  98  per  cent,  consists  of  fine  meal  Twent)  fivt 
gnus,  of  the  sain  pie  are  then  mashed  with  loo  c.c.  "I  water 
ai  n l... n t  16  C,  and  40  c.c.  of  the  malt  extract  well  mixed 
in.  The  covered  beaker  is  kept  overnight  (abom  16 
hours)  in  a  place  which  i-  not  too  warm,  and  the  mixture 
i-  subsequent!)  well  stirred,  heated  for  I  hour  at  II"  C. 
in  an  autoclave  provided  with  a  thermo-regulator,  and 
allowed  to  cool  to  56  C,  when  a  furthet  quantity  of 
60  c.c.  "l  the  malt  extract  i-  added.  The  mash  i-  then 
heal,. I  up  iii  in  minute-  ;..  80  I  .  at  which  temperature 
ii  is  maintained,  with  stirring,  for  15  mins. ;  after  this 
the  temperature  is  raised  to  7"  ('..  at  which  it  is  kept 
foi  lo  nuns.,  the  mash  being  stirred  as  continuously  as 
possible  during  the  last  half-hour,  finally  the  contents 
of  tin-  beakei  are  cooled,  made  up  to  a  weight  ..l  225  gi  m-. 
with  distilled  water,  and  filtered,  the  -p.  gr.  oi  the  cleat 
wort  being  determined.  To  correct  for  the  -p.  gr-  of  the 
malt  extract,  100  c.c.  oi  tin  latter  are  boiled  gently  for 
15  mins.,  cooled,  made  up  to  volume  and  filtered,  the  sp. 
gr.  of  the  filtrate  being  subtracted  from  that  of  the  wort 
from  the  barley  mash.  The  applicability  of  this  method  has 
been  tested  with  a  large  Dumber  ol  different    barleys. 

I    II.P. 

Cereals;    Tht  toxins  o/     — .     •).  L.  Baker  and  H.   F.   E. 

II, ilt. ,n.  .1.  lii-t.  Brew.,  1910,  16.  4:11  -141. 
Cereals  contain  a  toxin  harmful  to  the  fermentative 
p.. w.i  of  English  top-fermentation  yeast  (this  J.,  1909, 
77n.  7*1).  ami  not  diminished  by  malting.  It  i- 
iniii  shown  thai  distillers'  and  brewers'  yeasts  ferment 
invert  sugar,  maltose,  and  high  and  low  stanh  conversion 
products  alike.  The  different  fermentative  powers  of  the 
two  types  ..I  yeast  in  media  containing  cereals,  or  their 
extracts,  is  therefore  due  to  the  toxins  and  not  to  any 
difference  in  the  yeast-  themselves.  Some  eight  year-old 
samples  oi  cereals  have  been  investigated  ;  their  germiba- 
tive  capacity  had  disappeared  whilst  diastatic  activity 
survived:  the  toxicity  was  markedly  less  than  that  of 
new  samples  of  grain.  The  entire  material  of  an  old  wheat 
showed  bo  toxicity,  but  on  separating  busk  and  endosperm, 
marked  t...\i.it\  was  apparent  in  both  portions,  tin. ugh 
much  gi.atei  in  the  flour.  It  is  a  general  rule  that  all 
cereals  when  ground  entire  are  less  toxii  than  their  endo- 
sperm ground  alone.  It  is  undetermined  whethei  this 
protective  influence  of  the  husk  is  associated  with 
antitoxin  or  with  the  higher  proportions  of  soluble  m 
matters  which  have  been  shown  to  he  proti 
cold  aqueous  infusions  of  the  unlimited  cereals  examined 
weie  practicall)  non-toxic,  with  the  exception  ol  wheat 
which  is  highly  poisonous.  Similai  infusions  oi  malted 
cereals  are  toxic,  which  suggests  the  dissemination  oi  tin- 
toxin  throughout  the  corn  during  germination,  v 
coagulation  by  heat  ailian.es  in  these  '..I.l  aqu 
infusions,  so  iiuii  toxicit)  diminishi  It  is  shown  thai 
the  temperature  at  which  an  infusion  oi  malted  cereal  is 
prepared  is  more  effectual  as  regards  the  destruction  of 
toxin  than  any  subsequent  boiling  of  the  infusion.-    R.  I-  8. 

Teart  /«»•  .      Inlt-protetst  inexpressed  E.   Bnchner 

and   II.  Haehll.      Bioehel...  Z.1I-.   l.'l".  26,  171 

It  has  previously  been  shown  thai  the  /una-  ol  yeas! 
juice  i-  protected  from  the  destructive  action  of  the 
endotryptase  in  the  juice,  by  addition  of  boded  yeast 
juice  (this  J.,  1909,  899  .  It  is  now  shown  that  the  boiled 
juice    retards    tht     tetion    ol    the    endotryptan*    on    the 
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.iJalilr  protein  of  yeas!  juice,  and  on  gelatin,  and  that 
it  also  retards  t  he  action  of  tryptaseon  casein  :  hence,  it  is 
highly  probable  that  tymase  is  a  proteid  substance.  It  is 
shown  thai  boiled  yeast  juice  protects  gelatin  not  only 
against  the  endotryptase  of  yeast  juice,  but  also  against 
pepsinase  and  tryptase,  bo  that  the  protective  action 
appears  to  be  exerted  against  proteolytic  enzymes  in 
general  These  results  indicate  that  the  authors'  earlier 
view  that  the  preservative  action  of  boiled  juice  on  zymase 
i-  traceable  ti>  the  co-enzyme  !/<»■.  cit.)  is  untenable.  It 
is  to  be  concluded  that  boiled  juice  contains  a  distinct 
protective  agent  against  digestive  actions  and  t ho  authors 
.« — i  ^  1 1  the  name  "  anti-protease  "  to  this  agent.  If  boiled 
juice  is  boiled  for  several  hours  under  a  reflux  condenser, 
the  co-enzyme,  but  not  the  anti  protease,  is  destroyed. 
On  heating  boiled  juice  with  dilute  sulphuric  acid,  the 
co-enzyme  is  destroyed  almost  completely,  whereas  the 
anti-protease  is  much  more  resistant.  The  co-enzyme 
and  the  anti-protease  may  be  precipitated  from  boiled 
juice  almost  completely  by  a  mixture  of  alcohol  and 
ether;    on  extracting  tIu-  precipitate  with  boiling  methyl 

hoi,  both  co-enzyme  and  anti-protease  are  left  almost 
entirely  in  the  residue,  so  that  a  separation  cannot  be 
■fleeted  in  this  way.  The  anti-protease,  unlike  the  eo- 
■  nzyme,  is  not  affected  by  potassium  carbonate;  both 
are  destroyed  by  lipase,  and  they  may  therefore  belong 
to  the  same  class  of  substances.  The  anti-proteolytic 
property  of  boiled  yeast  juice  is  not  due  to  the  acidity 
of  the  latter,  since  the  neutralised  juice  inhibits  the  action 
of  endotryptase;  again,  this  property  does  not  appeal 
to  be  due  to  the  presence  of  amino-acids,  since  addition 
of  alanine,  leucine,  or  tyrosine,  neither  retards  the  lique- 
faction  of  gelatin  by  endotryptase  solution,  nor  preserves 
the  zymase  in  stored  yeast  juice  The  anti-protease  is 
destroyed  by  ignition,  and  by  heating  with  water  under 
pressure;  it  would  thus  appear  to  be  an  organic,  hydro- 
lysable  substance  of  an  ester-like  nature,  a  view  which 
accords  with  its  behaviour  towards  lipase.  The  anti- 
protease  is  not  formed  by  the  action  of  the  boiling  water 
in  the  preparation  of  the  boiled  juice;  if  a  cold,  aqueous 
extract  of  acetone  permanent  yeast  is  concentrated 
in  vacuo,  anti-protease  can  be  detected  in  the  product. 
Hence,  the  anti-protease  probably  plays  an  important 
part  in  the  life  of  the  yeast,  since  it  regulates  the  digestive 
processes.  The  protective  influence  of  the  anti-protease 
against  the  liquefying  action  of  endotryptase  on  gelatin, 
appears  to  he  due.  not  to  a  combination  between  tin-  anti- 
protease  and  the  endotryptase,  but  to  a  combination 
between  the  former  and  t   e  gelatin.     I..  K. 

Alinl, uh,   fermentation;    Tin   chemical  mechanitm  of . 

IV.  E.   Buchner  ami  .1.  Meisenheimer.     Bex.,  1910,  43, 

I77:i     179.3.     (See also  this  J.,   I>»i9.  inns;    also   njdti, 
998  and  999;  1906,  246 ; and  1904,  2ti2.i 

The  authors  have  frequently  observed  the  production  of 
lactic  acid  in  the  fermentation  of  sicjar  by  yeast  cell-juice  ; 
in  other  cases  they  have  recorded  the  disappearance  of 
added  lain.  acid.  Hence  it  was  suggested  that  lactic 
acid  constitutes  an  intermediate  product  in  the  alcoholic 
fermentation  of  Bugar  This  hypothesis  is  no  longer 
tenable, since  the  authors  have  made  careful  experiments 
with  living  yeast,  from  which  they  conclude  that  lactic 
acid  is  neither  fermented  nor  produced  by  the  action  of 
living  yeast.  Under  certain  conditions,  e.g.  copious 
a  ration,  the  acid  may  be  consumed  by  the  yeast,  with 
the  production  of  carbon  dioxide.  In  order  to  account 
for  tin-  formation  of  lactic  acid  in  cell-juice  fermentations, 
the  authors  have  investigated  certain  other  possible 
intermediate  products  with  3-carbon  chains,  which  are 
derivable  theoretically  from  the  dextrose  molecule  and 
which  are  readily  converted  into  lactic-  acid  by  molecular 
transposition.  The  litst  of  these,  methyl-glyoxal,  gave 
negative  results  with  yeast  cell-juice  ;  no  fermentation  was 
observed  l>m  the  proteins  oi  the  juice  were  gradually 
i  ulateil.  Secondly,  experiments  were  made  with  pure 
glyceric  aldehyde  and  yeast  cell-juice  and  living  yeast, 
with  the-  result  that  a  perceptible,  though  -low  and  incom- 
plete alcoholic  fermentation  was  observed.  The-  liquid 
soon  turned  blown  with  formation  of  a  precipitate  and 
''ion  c.i    fci  uii-nt.dat  ive  action      Fat  more  successful 


results  wen-  obtained  with  the  closely  allied  body, 
hydroxyacetone,  especially  when  mixtures  of  active  c< 
juice  and  boiled  cell-juice  containing  the  coenzyme  »< 
employed.  The  quantity  of  carbon  dioxide  obtail 
from  a  2  per  cent,  solution  of  the  ketone  in  5  days  was 
large  as  that  yielded  by  a  2  per  cent,  solution  of  dextro 
and  it  was  calculated  that  Mi  90  per  cent,  of  the  keti 
was    fermented.     With     living    yeast     also,     satisfacti 

fermentations  were  recorded,  oil  per  cent,  of  the  tl> ■  - 1 1 

quantity  of  carbon  dioxide  being  evolved  in  the  course 
one  day.  Hence  it  is  suggested  that  dihydroxyaeeb 
may  be  all  intermediate  stage'  in  the  break  clown  of  1 
dextrose  molecule  in  the  course  of  alcoholic  fcrmentatic 
it  is  also  probably  the  source  fnem  which  the  lactic  a 
produced  in  cell-juice  fermentations  was  derived.  Furth 
by  a  process  of  reduction,  it  may  be  the  source  of  t 
glycerol  which  >  always  formed  in  alcoholic  fermentatio 
Glycerol  is  always  produced  in  larger  quantities  in  c 
juice  fermentations  than  in  fermentations  by  living  yea 
the  authors  prove  that  its  production  takes  place,  at  I 
expense  of  the  sugar;  it  amounted  in  some  cases  to 
much  as  5- — 6  per  cent,  of  the  sugar  fermented. 
quantitative  experiments  on  the  fermentation  of  sucrose 
living  yeast,  the  authors  determined  an  alcohol  :  earl 
dioxide  ratio  of  1111.  as  against  the  theoretical  ratio 
1-04.  The  excess  of  carbon  dioxide  over  the  thcoreti 
quantity  is  due  partly  to  respiratory  processes  and  par 
to  the  production  of  glycerol,  the  latter  being  a  redact 
product  and  carbon  dioxide  the'  corresponding  oxidat 
product.-  J.  K.  B. 

Alcoholic  fermentation;    Tin    by-products  of .     0. 

Ashdown  and  ,].  T.   Hewitt,     t'liein.  Soc.  Proc.     19 

26,   1G9— 170. 
Alcohol  as  obtained  by  the  fermentation  of  dextrose 
dextrose-yielding   materials   by   yeast   contains   mi  men 
by-products.     In  certain  cases  these   may   be  referred 
substances  other  than  dextrose,  but  acetic  acid  is  proba 
furnished  by  the  oxidation  of  acetaldehyde,  which,  in  tu 
is   certainly   derived   from   dextrose,    since   it    is  produc 
when  pure  specimens  of  this  sugar  are  ferment  eel  in 
presence  of  suitable  nourishment,  no  other  organic  mate 
being   added.     The   idea   that    the   quantity   ol   aldehi 
might  depend  on  the  available  nitrogen  proved  unfoundi 
incidentally,  support  is  afforded  to  Ehrlich's  view  a 
source   of   the.   higher   alcohols   by   the   observation   t 
addition  of  alanine  diminishes  the  amount  of  tic 
stances.     The  amount  of  aldehyde  may  be  diminished 
the   addition   of  small  amounts  of  formates,   a   result 
considerable  interest   in  view  of  the  statement  ol  Schi 
(this  J.,  1906,  1112)  that  dextrose  yields  acetaldehyde  I 
a  formate  under  the  influence  of  alkali,  whilst  acctakleh;  I 
and   formic   acid   yield   ethyl   alcohol  and   carbon  diox  I 
with  rhodium  sponge  as  a  catalyst. 

Wine;     Chemistry    of and    its    relation    to    regeli 

biochemistry.     Alcoholic  fermentation,  and  the  bouquet! 
wines.     F.  Scurti.     Staz.  spcrim.  as;rar.  ital.,   1910,    . 
105—178.     Chem.  Zentr.,  1910,  2,  30. 
Aftee  an  exhaustive  historical  review  of  the  die  mis 
of    wine,    the    author   gives    the    following    results   of 
analysis  eef  an  old  Sicilian  wine(i"«s(./  vetrano)  ■-    Alcol  . 
17-3  per  cent,  by  volume;  extract,  40-22  parts  per  1WI 
total   acid,    6-9;    volatile   acid.    2t>7  ;    tartar.    1-2;   Bol 
(calculated  as  lievulose),  4-72;  glycerol,  11-5;  tannin  I 
colouring  matters,  0-42;  and  ash,  5-9  parts  per  1000. 
was  found  that   the'  volatile  esters  consist  chiefly  of  et  I 
acetate,  together  with  ethyl  isobutyrate  ami  small  qu 
tities  of  esters  of  caprylic  anil  capric  acids.     Tin-  so-C&l 
fixed  este-rs  consist  chiefly  of  ethyl  succinate,  mixed  w  i 
higher   fut  i  x    acid    esters,   and    small   quantities   of  et  ^ 
in. date-;  there  is  no  ethyl  tartrate  present.     Small  qn 
tities   of  aliphatic   aldehydes  and   furfural  were  detect 
The  gum  from   wine    is  not   an  individual  substance-  i  - 
yields  no  mucic  acid.-  -A.  S. 

\\  an  :  Formation  of  acrolein  in  tin  '/.-  cc.  of  acrw 
("  linn  rliiini  "|  in  — -.  E.  Voisenct.  Competes  ron 
1010,  150,  1H14  -1616. 

The  first   portions  of  the  distillate  obtained  on  distilling  I 

acrid   wine-  which  lias    been  acidified   Willi  a   leu    drops 
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odphtirii    acid    :in    1 1>.     reaction    (<>i    acrolein    which    the 

,,1,1,,,,  I,  i  I,      i il><  .1  (thi     I  .  HUH,  -"'Mi      i  i.li.ni 

..  .    , ,  i  i-n,     nf    ,i<  i,. I,  in    were    iilsn    obi  ii i in  '1    wil  h 

ii|,    rcsorolllol,    |ihrnii|    ami    null  II"1.    I  lie    to.  I     licillj 

made  hv  |x  Hiring;  ccnu  cut  rated  uilphurii   ueiil  In  the  hut  I 

t  till.,     containing    the    distillate    mill    the    phenol 

mplnyell.        I  In     distillate    also    decolorises    potassium    per 

Bangs natc      The     acrolein    is    probably    formeil    from    thi- 
ol   tin-    nine;     I  In-    bacillus   ot    aeriility    ("  umcr 
when    grown    in    a    flniil   containing    glycerol   also 
it,   i  he  .  1 1  <  I  •  ■  1 1  \  ile.       Vi-roli-iii  i     mi    poisonous.     Quunti- 

.ilite  ,1,1,  nations  hj    means  ol  the  reagent    mentioned 

,..    0- Ifl  grin,  of  acrolein     per  litre  in  a  very  bitter  wine 

n   which    the    disease    had    nearly    terminated,    0-10    and 

in    per  litre  in  two  others  in  which  the  disease  was 

nil  in  progress.      Ii   is  pointed  nut  that  these  results  have 

ng   on   the   production   ol    alcohol    fot    consumption 

e  rid  or  hitter  wines.      I!.  V.  S. 

ml    mux!.*  .      Detection    "/     hej-amethi/lenetctramiiu 
m         .     Bonis.     Vim.    r'alsific..    1910.    3,    250     253. 

hit:  test   described   by    Vnisenel    (this  .1..    1910,  584)   was 
,.iin,l  to  he  quite  trust  worthy    foi    the  detection  "I   hexa 

iietetrainiue,   "i    more   correctly,   of   I  lie   fot  malde- 

lilting  from  the  decomposition  of  tins  substance, 
■i  nine,  etc  Vs  little  as  1  inarm,  of  formaldehyde  per  litre 
iihv  be  detected  by  means  of  the  test,  even  in  the  presence 

derablc  quantities  of  sulphurous  acid,  but  it  is 
l.nihtful  whethei  there  is  any  practical  advantage  to  be 
I, tiled  from  the  detection  of  such  minute  traces  of 
ormaklehydc  in  Mine.     The  ordinary   magenta  sulphurous 

igent,  while  heing  slightly  less  sensitive  than 
ig.-nt.  is  sufficiently  so  for  all  ordinary 
emurements  and  is.  moreover,  a  characteristic  test  for 
onnaldehydc  provided  that  the  reagent  be  added  to  a 
iilphiiri.-  acid  solution  of  the  aldehyde.  \-  traces  of 
onnaldehydc  are  fou ml  occasionally  in  wines  which  have 
'"t  been  treated  with  hexamethylenetetramine,  it  is 
r\     when    appreciable    i|iiantities    of    formaldehyde 

cted,  to  confirm  the  presence  of  hexaniel  Inline 
i-traminc  by  determining  the  amount  of  ammonia  in  the 
tine  under  examination.     \\ .  P.  S. 

liquors:     whi»ky    (r.v.    Bourbon    <iml    Scotch), 

nnr),   mid  ijin.      W.    t '.    Holmes,      Philippine 

nee.  1910,  5,  23     28. 

iv  u  t  se.s  arc  given  of  80  samples  of  whiskies  and  brandies 

ntcring  the  port  of  Manila  or  bought  locally,  and  of  these 

int  more  than    In   were   found   t"   be  genuine  "  put. still" 

vodurts    [i.e.     containing    a    considerable    proportion    of 

\      distillation     products).      Of     these      In      seven 

I  caramel  and  one  contained  sugar,  and  five  were 

[H-rly  matured.     Only  three  samples  answered  the 

iients  ,.f   "straight    whisky."    i.e.    which   had   been 

.•■.I  m  it, .,,d  for  at   least   four  years  and   wen    free  from 

■t    sugars.     There    was    evidence    that    in    some 

character  of  the  liquors  had  been  changed  by  the 

dditiun  of  rectified    -pun-  after  their  importation.      The 

3  sample-  of  gin  examined  had  apparently  lieen  prepared 

"-in  reetified  spirit-  and  flavoured  with  oil  of  juniper  or 

-mill. n    compound.     MclJill's    dilution    test    (Lab.    Int. 

Dept.    t'aifada.    Bull.    No.    27)   was  extended    to   the 

vtilUte    made    to    determine    volatile    acids.      With    this 

I  dilution  an  o|ialaseeiici-  was  obtained  ttitli  nearly 

imples.  hut  it   tta-  most   pronounced  in  the  case  of 

pot  -till   origin,   especially    tt  lien   there   had    keen 

•it  little  ageing.     (  .  A.  M. 

■/    calcium     tartruti     from     rinnsst     villained    from 
dried  grapes.     Beis.     See   VII. 

WoMir  liquors   /rt  m    tartaric   acid    factcrits   and    ri/iwerifs. 
Carles.      Set    XII. 

'arbohydrati    (tltrri  of  higher  fatty  acids       Bloor.      6'ei    XII. 

Adult' ration  of  caramel.     Carles.     Sei    XVII. 

ttion   of  lactic   aad   by   ll"    amount   of  aldehydt 

I     therefrom.      Von      Turth     and     I'h.irn.i  S 

XXIII. 


l't  1 1 

I  mult  in  i,  .,  ation 

of  an  P.  II    Elmaat -.11111,  Smyrna,  Turkey.     Eng, 

Pat.    1 1,266.  Juno   17.   1009. 

Bablsi     i-    subjected    n.    n    -li.it    germination    dp 
and  the  green  malt  is  hum-, I  with  a  small  quantity  ol  wati  i 
and  ground  ;   the  emulsion  thus  obtained  is  kept  m  ■  i  ■».! 

place  tor  some  I re,  then   heated   !••  a   temperatun 

US  i  .  and.  during  the  next  four  hours,  the  temperatun 
is  raised  gradually  and  continuous!)  to  70  C.  After  the 
life  of  |  hoar,  the  temperature  is  further  raised  to  80  •  '.. 
tin-  wort  being  t hen  filtered,  and  evaporated  undei  redui  i  d 
pressure  until  it  has  a  p,  gr.  ol  from  25  to  30  B,  "l  i >• 
liquid  is  finally  dried  mi  cylinders  heated  by  mew 
steam  under  pressure  to  a  temperature  exceeding  KM."  c. 

\\.  P.S. 

Filtration  process  for  breweries,  suitaUi  /„  filtering  ot  clan 
lying  vats,  (Met  p  •  i  filters,  etc.     A.   Belgeonne, 

I  i     Pat,    MI.7I."..  Jan.    19,    1910.     Under    Int.   I 
Jan.  E0,  1909. 

See  En      Pal     1583  ol  1909  .   this  J.,  1910,  510.     T.  F.  B. 


XIXa.    foods. 

Lard  from  wild  and  domestic  Philippim  hogs  and  th 

in  tin  constants  produced  by  feeding. Hu  animal  wit) 
copra  cake.  II.  I>.  Gibbs  and  !■'.  Agcaoili.  Philippine 
J.  Science,  1910,  5.  33     13. 

St.MI-ll-    ol     the    flit     nl, tamed     from    six    Mild    lings 

the  following  values:  Acidity  (as  oleic  acid),  intestinal 
fat,  0-86;  kidney  fat,  0-28:  leal  fat,  0-38  pel  cent  . 
saponification  value,  kidney,  197-6;  leaf,  198  I  -.  iodini 
value,  intestinal.  64-9;    kidney,  67-8;    leaf,  65-8;  but;  n 

rcfractoiiieter  reading  at  in  ('..  intestinal.  48-5  ;  kidney. 
60-0;  leaf,  49-5;  andm.pt.  of  fatty  acids,  kidney,  37*7   C.; 

leaf.    3S-7      ('.      The    iodine    tables    arc    hotel     than    those 

given  by  Lewkowitsoh  for  wild  boar's  fat.  Tin-  effect  of 
feeding  lh«  hogs  on  ike  i-  -In, tin  in  the  following 

t  i  l.l.-.  which  gives  the  charai  teristics  of  the  lards. 


in   pt,  ei 

Eefrac- 

Saponi 

Iodine 

Iodine 

i.ittt 

tinneter 

ttcatii'ii 

value 

value 

acids, 

reading 

value. 

1  llanu-'. 

ol  fattj 

nil, 

at  411    ('. 

aei'is. 

test. 

•c. 

Lard  (ruin  malse- 

ie,i  hogs 

M ;.  xi  Mill  III    .... 

4«-n 

I9B-0 

52-7 

4:1-8 

Mini  mum     .... 

42-6 

411-7 

:,n-.i 

41-H 

1  IT 

106-0 

49-4 

51-7 

427 

Lard  fr<,m  copra- 

led  hogs 

Maximum  .... 

IT-" 

218-7 

i-j-:> 

i 

Minimum    .... 

14-0 

204-6 

:i2-.r. 

. 

Mean  

IS  -3 

208-0 

17-7 

41-8 

lei 

The    values    ,,f    the    lard    arc    considerably    in' 
hv  the  add 1 1 urn  of  even  a  propi  rtion  ol  Dopra  lo  rho  food 

of  h.-g-.    C.  A.  M. 

Cheddar   cheest  ;     Production   of   volatilt    fatty  acids   and 
esters  in  and  their  relation   to  thi   development  of 

/laitmr.     S.     K.    Suzuki.     E.    G.     Hastings,    and    K.    B. 
Ilni.     .1.   Biol.     Chem.,   1910,  7.   131     158. 

Whilst  lactose  disappears  from  cheddar  cheese  in  from 
three  to  six   day-,   depending   upon   the  condition  ol   the 

milk  and  the  temperature  ol  curing,  the  absolute  i tint 

,,f  lactic  ai  id  present  does  not  di  ing  the  ripening 

process,  but    may   even   inci         ;    this  mere.,-,-  after  thi 
lactose   disappears    is    probably,      d    protein    origin.     The 

In  tn    acid   usually  found   in  cheddar  chi ■  is  optically 

inactive;    however,  solutions  ol  lactose,  inoculated  with 

/,',  /.-.  tie  audi,   pi  o,l  ii,  c  the  Optil  ally    SI  tile  aeid.  and  w  hen 

inoculated   with  a    piece  ol   cheese,  a   mixture  ol  active 
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and  inactive  acids  i>  produced.  It  was  not  found  possible 
t  separate  bom  the  cheese  an  enzyme  capable  of  pro 
during  lactic  arid  or  volatile  fatty  acids  from  the  lactose  ; 
there  is  present  in  cheese  a  group  "f  acid-forming  organisms 
which  donol  produce  lactic  acid  in  pure  culture  on  a  lactose 
medium,  but  which  do  yield  volatile  fatty  acids.  Tie 
latter  are  formed  in  increasing  amounts  during  the  ripen  - 
,„;;  process,  and  after  the  lactose  lias  disappeared,  Acetic 
ana  propionic  an. Is  reach  a  maximum  at  the  end  of  three 
months  and   then   decrease,    whilst    butyric   and   .  aproic 

„,  ids  Increa ontinually.     Ponnic  acid  may  be  detected 

in  whole  milk  eheese  after  live  and  a  half  months  ripening. 
but  valeric  arid  never  seems  to  be  present)  The  principal 
sources  of  aeetie  and  propionic  acids  are  prol  ably  la.  tates  ; 
traces  niaj  have  their  origin  in  protein  decomposition, 
or  further  fermentation  of  glycerol.  Butyric,  and  caproic 
acids  in  cheese  are  formed  principally  from  fats  and 
pr..t.ui~.  By  steam-distilling  eheese  acidified  with  sul- 
phuric acid.'  neutralising  the  distillate  with  barium 
hydroxide,  and  redistilling  the  solution,  a  "  flavour  solu- 
tion "  was  obtained  having  an  odour  closely  resembling 
that  of  the  cheese  ;  this  solution  contained  esters,  ethyl 
acetate  predominating.  A  pungent  skim-milk  cheese 
yielded  a  "flavour  solution"  in  which  ethyl  caproate 
and  butyrate  were  the  chief  compounds.  The  alcohol 
probably  hail  its  origin  in  the  lactose  fermentation, 
and  appears  to  he  an  important  factor  in  the  production 
of  flavour:  the  agencies  operative  in  the  production  of 
volatile  acids  and  in  the  synthesis  of  esters  are  as  yet 
undefined.  Succinic  acid  may  he  isolated  from  cheese 
during  the  ripening  process. — W.  P.  S. 

Indian  foodstuffs;    Composition  nf .     J.  E.  Q.  Bosz. 

Z.  Unters.  Nalir.  Kenussm.,  1910,  19,  747 — 756. 

ANALYSES  of  a  large  number  of  foodstuffs  from  the  Dutch 
Indies  arc  given  in  tabular  form. 

Mwlifi'd   determination    of   the    ethyl   ester    mini    in    butter 
analysis.     Efanns   and    Petrik.     See    XII. 

Detecting  ro/pi  oH  and  other  edible  oils.     Tortelli  and 

Fortini.     See  XII. 

Recognition  of  tin  natvrt  of  tin  vegetabU  oil  «•-<</  in  tin 
preparation    of    sardines     in     oil.     Bull    and    Saether. 

8a    XII. 

VegetabU  butler  in  Germany ;  I'roiluctionof .     See  XII. 

Purification     of     waste-water     from     dairies.       Bolants. 
Sec  XI  Xb. 

Patents. 

MUk  "I"1  "tin  r  dairy  products  :  Process  far  On  determina- 
tion "I  fat  in  — .  I'.  Windier.  Assignor  to  Dr.  N. 
Gerbers  Co.,  m.  b.  II..  Leipzig,  Germany.  U.S.  Pat. 
961,564,  June  14.  1  * » 1  <  >. 

The  milk  is  treated  with  a  mixture  consisting  of  one  or 
more  salt -of  a  hydroxy  benzoic  acid  (e.g.,  sodium  .salicylate), 
a  saccharate,  and  a  fat-dariiying  agent  (butyl  alcohol); 
the  quantity  of  the  fat  separating  from  the  milk  is  then 
measured.     \\ .  P.  s. 

Cocoa  powder  ;  Procet   of  making .     F.  E.  F.  Neumann. 

Fr.   Pat.  411,2011,  Dec  31,   1909.     Under   Int.   Conv., 

Jan.  12,  1909. 
See  Kng.  Pat.  4S1  ol  1910;   this  .1.,  1910,  778.— T.F.B. 


XIX*.  -WATER  PURIFICATION  ;  SANITATION. 

1'ishlt  mill  other  factory  wastes  ;  Purification  of  tonu  . 

H.  Stabler  and  G.  H.  Pratt.     I'.S.  Geological  Survey, 
Water  Supply  Paper  Sir,.  1909. 

This  investigation  consisted  of  experiments  both  at  work.- 

and    in    the    laboratory    upon    the    purification    of    waste 
liquids   mainly   from   the    wool   and   cotton   trades.     For 


wool  scouring   liquor  it    was  found  that  ordinary    sew,, 
purification   methods  were  impracticable,   hut  that   tic. 
ment    by    evaporation    and    centrifugalisation    as   .am 
out    by  the  Smith-Leach   process  enabled  ail  the  fat  a 
potash  to  be  recovered  profitably.      In  the  vain  I 
trade  it  was  found  that  the  waste  liquors  from  each  pi 
of  the  process  could   be  best  purified   by   mixing  togetl 
and    passing    through    a    sedimentation    tank    followed 
filtration.      In     yarn     dyeing    establishments,    the    cole 
.'t  the  waste  together  with  over  90  per  cent,  of  thi 
matter  can   be  removed  by  filtering  through  sand  at   t 
rate    of    100.000    gallons    ]>cr    acre    per    day.      I 
object  can  be  effected  by  the  addition  of  21  grains  of  lii 
per  gallon.     The  waste  from  the  bleaching  of  cotti 
can  be  treated  by  some  form  of  tank  treatment   follow 
by     sprinkling    filters    or    sand    filters,    but    not    contei 
beds.      The  kier  liquors  alone  can   be  purified   by    sepl 
treatment  followed  by  filtration  through  sand  at  thi    n 
of  30,000  gallons  per  acre  per  day. — J.  H.J. 

Hash  -miter  from  dairies  ;  Purification  of .    E.  lb. Ian 

Bull.  Soc.  Ind.  Nord,  1910.  38.  277—286. 

Where  the  waste-water  from  a  dairy  consists  chiefly 
water  which  has  been  used  for  washing  butter,  simj 
treatment  with  ferric  sulphate,  followed  by  sedimentati 
and  filtration  through  bacterial  beds,  yields  satisfacto 
results;  the  precipitate  separated  may  be  used .  as 
manure.  A  more  comprehensive  treatment  is  m 
where  the  waste-water  is  mixed  with  sewage  and  oth 
matters  and,  whilst  land  filtration  gives  good  result-. 
will  generally  be  found  necessary  to  construct  a  sin 
biological  plant  to  deal  with  the  waste-water.  This  pla 
may  consist  of  a  septic  tank  of  suitable  size  and  a  muni 
of  filter  beds,  means  being  provided  for  siphoning  the  Iiqi 
intermittingly  from  the  septic  tank  and  distributing 
over  the  surface  of  the  filters.  A  portion  of  the  fat 
matters  present  separates  on  the  surface  of  the  liquid 
the  septic  tank,  whilst  the  remainder  is  destroyed  on  t 
filters.  It  is  not  advisable  to  treat  the  waste-water,  ct 
with  lime,  as  trimethylamiiie  is  liberated  and  this  substan 
has  an  objectionable  odour.  In  the  case  of  factories  win 
casein  is  manufactured  from  the  skim  milk,  the  was' 
waters  will  contain  quantities  of  mineral  acids  which  ha 
been  employed  to  separate  the  casein:  such  waters  mi 
be  neutralised  by  the  addition  of  lime  or  chalk  before  be! 
mixed  with  the  other  waste-waters  and  treated  on  t 
filter  beds.— W.  P.  S. 

Oxygen  in  water  ;  Determination  of  dissolved .     W. 

Jorissen.     Z.  anal.  Chem..  1910,  49.  424—427. 

Rotujm's  method  of  determining  dissolved  oxygen  ill 
J.,  1896,  674)  gives  entirely  erroneous  results  with  seawat 
or  other  water  containing  magnesium  salts. — F.  SOWL 

'  'oppi  r  suit' ;  Selective  antiseptic  action  of .  A.  Spring. 

Chem.-Zeit..   1910,  34,  734—735. 

In  continuation  of  his  work  on  the  antiseptic  properties 
c.ppcr  salts  (this  .1..  1910.  837),  the  author  describes  SOI 
experiments  on  the  incubation  of  eggs  which  had  1» 
treated  with  a  copper  sulphate  solution.  From  t 
results  it  is  concluded  that  the  preservative  effect  of  coW 
salts  is  due  to  their  selective  action  on  put! 
bacteria.- — A.  S. 

Absorption  of  chloroform  vapour  in  the  air  and  its  delirium 
lion.     Nicloux.     6'cc  XXIII. 

Patents. 

Water;     Apparatus    for    us<     in    tin    purification    "I 
J.  C.  Thresh.  Chelmsford.     Eng.   Pat.  22.193.  Sept.  1 
L909. 

The  apparatus  consists  of  a  measuring  device  for  t 
reagents  einploved  in  the  pro.  ess  described  in  Kng  Pi 
3023  of  1909  (this  J„  1910,  370);  it  comprise-  a  tippi 
vessel  which  is  supplied  with  a  portion  of  the  water  I 
means  of  a  branch  pipe,  the  main  volume  of  the  wat 
being  delivered  into  a  mixing  tank.     When  the  tippi 


\\l\      N.     ill      il\\.     ilKCAMt'   I'KtllM  '('l,s.    UKIUllNAI,   NIH.VIAM  K.S  .  KSSKMI  \l.  01U8.    HOT 


imscl  discharges,  n     movement  operates  a  pivoted  hollow 

,    end   of    which    is  i  ii|>-mIih|m'<|   unci   <1  i [»•*  into   the 

-..Inn, ,n    contained    in    ii    small    lank:     ill    ever) 

i In-  tipping  vessel,  a  definite  volume  ol  the 

ii  <  luis.  raised  from  the  reagent  tank  and  delivered 

h   ii.,    hollow    mum   nil.,  the  contents  of   tin-   lipping 

I  111'    latter    chs.  Il.n  L  .  s    lis    ,,. ill,  nls    ml,,    a    llllllK'l 

,t  III,-  lop  ..I  llir  iiiuiii.j  tank  where  the)    mi\  with 

in-  in.uii   volume  nl    wiitci    entering  t In-  lank.      The   main 

of    water  ami    the  contents  of   the   tipping    vessel 

the)    enter    the    lank,    into    a    cone-shaped    vessel 

nearly  to  the  l.ottoni  of  the  lank,  the  lower  edge 

i  iln-  vessel   being  oblique,  so  that   the  water  circulates 

.    the  siile  of  the  lank  remote  from  the  outlet.      The 

lank  is  supplied   with  water  from  a  small  tapped 

the   I, ranch   pipe.      W.  P.  S. 

liny  mill  deodorising  compound  which  is  applicabti 
for  bleaching  purposes  ,    Shan*  l'>r  [eirctrolytically] 
producing  a  -  .1.  T.  Niblett,  London.     Eng.  Pate. 

I    ld.911,    April   Ii  and    Ma)    8.    1909. 

riON  ,,t  s,,.lium  chloride  or  of  magnesium  chloride, 

r  the  like,  is  [Missed  through  a  suitable  vessel  when-  n   is 

iil.je.  led  to  electrolysis,  and   the  electrolysed   solution   is 

ought  into  contact   with  the  article  to  be  treated. 

-,1  is  provided   with  electrodes  connected  with  a 

in  rent,    and    with    a    switch    and    resist : 

lifted  with  a  tap  is  placed  at  the  lower  part  of  the 

a  that  the  discharge  of  the  liquid  maj    be  regu- 

It    desired,    the    vessel   may   be   divided   into   two 

ins  of  n  partition  in  order  that  the  alkaline 

ii.l  chlorinated   compounds  produced   may   be  separated 

.in  ,,lt   independently.      The  apparatus  is  portable 

id  modifications  are  described.      A  pad  of  absorb- 

terial,  provided  with  electrodes,  and  saturated  with 

■  .lotion    may    he   employed    instead   of   the  above. 

.nation,  .1  vessel,  or  the  material  itself  may  he  saturated 

•  ith  the  solution  and  then  submitted  to  electrolysis. 

— w.  p.  a 

tJNeMtt,'    Treatment  ol .      K.     Aht.     K.     Diehl,    and 

A.   Raver.   Uriinn.  Austria.      Eng    Pat.   20,445,  Sept.  7. 

-  17  of  1909;  this  J.,  1910,  590.     T.  I'.  15. 

Drmaulihi/iti   ■     Apparatus    for    Iln     preparation    of . 

i    lluwart.  Liei/e,  Belgium.     U.S.  Pat.  901.721,  June  14, 
l»I0. 

Pat.  27,640  of  11KJ7  ;  this  J.,  1908.  1128.— T.F.B.    j 


XX.    ORGANIC  PRODUCTS;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

■•:    Valuation   »/  .     K.    Bierling,     K.    Tape, 

Viehover.     Arch.  Pharm.,  1910,  248,  303-    336. 
n    following   methods  ,,|    all    those  examined,  give   the 
ible  results.      10  arms,  of  the  air-dried,  powdered 

I  known  nioisiur intent,  are  mixed  with  4      5  e.e. 

r    cent,    ammonia,    and    extracted    with  ether   in 

apparatus  for  4    -5  hours.      A  few  drops  ,,f  (he 

■ittu'  from  the  drug  should  then  -jive  no  reaction 

r's  ivaitent.      I  >r,  1-  grins,  of  the  powdcml  leaves 

in  condition  are  put  into  a  200  e.e.  tlask  with  120 

■tlier  and  (i  e.e.  of   10  per  cent.,  or  3-    4  e.e.  ol 

■r,  em.  ammonia,  and  shaken  vigorously  and  repeatedly 

in   hour.      The  liquid  is  tillered  t'ill    IIKI  grins,  of 

ire  obtained,   care    being   taken    to   avoid    loss    l,\ 

on.      The    ethereal    extract,    obtained    by    either 

is   shaken   suecessivel)    with    30,    10,   and    10   ,    i 

-'  per  eent.   hydrochloric  acid.     The  last  extract  should 

no  reaction  with  Mayer's  reagent.      The  acid  extracts 

•  tillered  if  necessary,  and  shaken  out   once  with  ether, 

'■"loured    yellow.      The    extract    is    made    alkaline    with 

amonia.  and  shaken    with  40 — 50  e.e.  of  ether  till    the 

portion   is  colourless   or   no   longer  turbid.     The 

•asous  liquid  is  shaken   twice  more  with  20  c.c.  of  ether 


I  bo  ethereal  solution  is  placed  in  a  tared  Us  l  and  tin  othei 
dl  tilled  oil.  The  residue,  after  being  troatod  twici  with 
15  o.o.  oi  ether,  which  i -  driven  ..n  each  time  bj   moans  ol 

a   ,ui  rent    of  dry  air.   is  dried   at     100     C.    'ill    ol 

hi    dwsoh  ,-,l  in  a  litl  te  ether,  i  rented  *  it  h  .",  c.c. 

of  .v    in  hydrochlorii    acid,  and   wai I  to  remove  the 

ether.  The  excess  of  acid  may  then  be  titrated  with 
an  ii.  .,,.la.  alt,  i  the  addition  of  In  drop-,  <<t  a  fresh 
I  per  cent,  htsmatoxyhn  solution  and  10     SO  o.c,  ol  > 

or  alter  t  he  addition  oi  ;,  drops  oi  iodeoaine  soluti nd 

some  ether,  Ii  preferred  the  alkaloidal  residue  can  be 
dissolved   in   :■     ■'<  o.o,   ,.i   absolute   alcohol  and   titrated 

With      A      HI     hydro,  hi a,  id,      using      tWO     di..|,       ..I      o  .", 

per  oent.  liethy]  (led  as  indicator.     I-'.  Sims. 

Kola  :    Dttermination  of  iln  caffeim   in  Dosvignee, 

i    Pharm.  Chim.,  1910,  2,  20    22, 

I'm:  amount  of  caffeine  iii  kola  and  its  preparation!  can 
be  determined  by  a  modification  of  the  process  described  in 
the  French  Codex.  15  grms,  ol  the  powdered  and  dried 
kola  are  mixed  with  lo  grras.  of  calcined  magni  is  and 
mixed  into  a  paste  with  distilled  water.  This  i>  dried  at 
a  temperature  of  20  2.">  C.  When  the  drying  Is  com 
plcie  the  mixture  is  transferred  to  e  percolator  provided 
with  a  stopcock.  It  Is  saturated  with  30  c.c.  of  dry 
chloroform,  which  is  drawn  ..IT  drop  by  drop  at  the  end  ol 
three  or  four  hours  into  h  tared  flask.  The  mixture  is 
extracted  five  oi  six  times  more  with  chloroform  using 
20  e.e.   each   time.      When   a   drop  of   the   chloroform   on 

evaporation  leaves esidue,  the  whole  extract  is  distilled 

anil  t In-  residue  dried  and  weighed.  The  caffeine  obtained 
in  tins  way  is  nearly  white  if  the  chloroform  used  is  dry, 

I •'.  s  1 1 1  >  N  . 

Cotarnine ,'    Synthesis  of  .      \.    II.   Salway.     Chem. 

Soe.  Trans.,   1910,  97.   1208     1219. 

The  author  has  completed  the  synthesis  ol  narcotine 
(this  J.,  1910,781)  by  the  synthesis  of  cotarnine.  M\  risticin 
(this  •!..   1908,  89),  lias  ahead)   been  converted    into    1-3- 

melhow -4  :  ">  ineth\  I.  iiediowpli, n\  IpM.pionic  acid,  m.  pi. 
99°— 100°  ('.  (this. I'..  1909,  812).  'This  acid  was  converted 
into  its  amide,  m.  pt.  12!l  130  C,  which  by  means  ,,i 
Hofmunn's  reaction  was  changed  into  .1  .'!  111. -i  Im.u  4  :  5- 
inetliN  lencdiow  plicii\letli\  laniiiie,  (  ,,,11 ,  1 1  ,.\.  I'he  base 
is  a  light  brown  oil.  but  the  hydrochloride  crystallises 
from  alcohol  and  ethyl  acetate  in  colourless  needles,  in.  pt. 
Ii;.",  1  .  The  plain  lu.  etyl  derivative  of  this  base  (in.  pt. 
103  104  ( '.  when  crystallised  from  alcohol)  was  eon. 
densed  by  means  ,,t  phosphoric  oxide,  when  two  isomeric 
dih\ dr,,is(a|uiii, .line  derivatives  were  formed,  the  hydro* 
chlorides  of  which  melted  at  192  C.  and  174  0.  respectively. 
The  base  corresponding  to  the  hydrochloride  m.  pt.  192  ' 
proved  to  be  8-methoxy-6 :  7-methylenedioxy-l-benxyl- 
3  :  sVdihydroMoquinoline,  and  is  a  colourless  oil.  Tins  was 
converted  into  its  methochlorido,  and   reduced   with  tin 

and  hydrochloric  acid,  with  the  1 luction  of  1-bonxyl- 

h)  ciro,  otarnine.  When  tins  lattei  compound  was  oxidised 
with  manganese  dioxide  and  sulphuric  acid,  cotamine  was 
produced.     The  dihydroisoquinoliue  hydrochloride,  m,  pt. 

174        C.|     is     a     sail      of     IcmctlloW    7   :   V  lilclhvloli,  dio.W-l- 

benzyl-3  :  4-dihydrowoquinoline.     It    was    taken    through 
.1   Minilai    treatment,  with  the  formation  ol  a  nes    b 
neocotamine,  1  ,:H , .,<  ',;N.  isomeric  with  cotarnine. 
(  'mat  nine  hydro,  hloride  crystallises  from  alcohol  and  ethyl 
a.etate  in  yellow    needles,   m.   pt.    185     1  ,      Thi 

differs  from  cotarnine  in  not   being   precipitated  1 in 

aqueous  solution  of  its  hydrochlondi    b)   thi    addition  of 

dilute  alkali  hydroxides.      It    .1 J 

colourless  prisms,  m.  pt..  124    C.     I    shun. 

1,  hi  ;    Note  on  -      .     C.   W.    M 

I'to,..   1910  26.   182     183 

Tiik  glucoside  quercitrin  is  usual!)  stated  in  chemical 
literature  to  possess  the  formula  '  |H..M,:-  and  its 
hydrolysis,  with  the  foi  mation  oi  qui  rot  tin  and  rhamnoae, 
has  therefore  been  represented  as  foil 

0,,H„O„     H,0    1  „H,,0      1  .H.,".. 
It   is  evident,   however,   thai   this  equation  cannot   be 
correct,    inasmuch    as    it    1-    now     known    that    rhamnosc 
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|..sm'n-i-.  the  formula  i  ,  H  ,  ,<  ' -,.  but  thai  it  crystallises 
with  one  molecule  of  water.  According  to  Brauns  (Arch. 
Pharm.,  1904,  242.  561),  quercitrin  possesses  the  formula 
I  ,11  |0,„2H,d,  and  its' hydrolysis  would  therefore  take 
place  quite  normally  by  the  absorption  of  one  molecule 
of  water  as  follow  -  : 

H„0„     il."     C,jHl00,     i'»H,;"-.. 

In  the  course  of  some  experiments  on  quercitrin  it  was 
deemed  desirable  to  confirm  the  formula  assigned  to  it  by 
Brauns  (toe.  e»«.),  and  in  this  connexion  some  other  obser- 
vations concerning  the  glucoside  may  be  recorded  :  Analysis 
of  tin-  air-dried  and  anhydrous  glucoside  gave  results 
in  agreement  with  the-  formula  assigned  to  quercitrin  by 
Brauns  (toe.  cit.).  The  melting  points  of  carefully  purified 
quercitrin  have  likewise  been  observed  to  differ  considerably 
from  those  recorded  in  the  literature.  It  has.  for  example. 
been  stated  (compare  Brauns,  lor.  cit.)  that  the  air-dried 
glucoside  melts  al  174  — 176  ,  and  the  anhydrous  substance 
at  168  .  The  correct  melting  points  are,  however,  183° — 
186    and  250      252    C.  respectively. 

A  determination  of  the  specific  rotatory  power  of  the 
air-dried  glncoside  in  pyridine  gave  the  result  :  [<i]d 
— 140-9  .  If  to  an  alcoholic  solution  of  quercitrin  an  excess 
of  sodium  ethoxide  be  added,  a  trieodiutn  derivative, 
C1iH,7011Na„  is  precipitated.  This  forms  a  dark  yellow 
powder,  sparingly  soluble  in  cold  alcohol. 

Aloinoat  :  //>  identity  unih  d-arabinose.  E.  Leger. 
Compters  rend..  1910,  150.  1695—1697.  (See  this  J., 
1910.  649.) 

In  preparing  emodin  from  barbaloin  by  the  action  of 
alcoholic  hydrochloric  acid,  a  sugar  is  produced.  This 
has  been  previously  described  as  a  new  sugar  under  the  name 
of  aloinose  {lor.  cit.).  Further  experiments  have  shown 
it  to  he  identical  with  d-arabinose.  Barbaloin  must  there- 
fore be  s  glucoside  which  hydrolyses  into  aloemodin  and 
d-arabinose.  [sobarbaloin  on  hydrolysis  yields  the  same 
sugar. —  K.    Sniiv 

Prumis     eerotina  ;     Constituents    of  tin    haves    of    . 

F.  B.  Power  and  C.  W.  Moore,   (hem.  Soc.  Trans.,  1910. 

97.  1099-  1112. 
Thk  material  used  in  this  investigation  consisted  of  the 
air-dried  leaves  of  FruntU  serotina,  Ehrhart  (wild  black 
cherry).  It  was  found  to  yield  0-0086  per  cent,  of  hydro- 
cyanic acid  on  maceration  with  water.  The  leaves  contain 
i  relatively  small  amount  of  /-mandelonitrile  glucoside. 
i  ,  ,H17l  i,  X.  together  with  an  enzyme  which  hydrolyses 
/3-glucosides.  The  alcoholic  extract,  yielded  a  very 
-mall  amount  of  an  essential  oil  on  distilling  with 
steam,  but  no  hydrogen  cyanide.  The  portion  of  the 
alcoholir  extract  left  after  the  steam  distillation, 
consisted  of  a  green  resin  and  material  which  remained 
di  -solved  in  the  aqueous  liquid,  The  resin,  which  amounted 
to  about  5-6  |>cr  cent,  of  the  weight  Of  the  leaves,  yielded 
hentriacontane,  pentatriacontane,  ceryl  alcohol,  palmitic, 
lie,  linolic.  and  fsolinolenic  acids,  a  small  amount  of 
ipuranol.  and  a  new  crystalline  substance-.  ( '3lH480(OH)2. 
melting  at  27">  277  C,  which  has  been  designated 
prunol.  The  portion  of  the  alcoholic  extract  soluble 
in  water,  contained  benzoic  acid.  queri  etin,  a  new  glut  oeide 
of  quercetin,  C1Hto0lt,3H.O,  m.  pt.  24.";  C,  which  has 
been  named  serotrin,  and  (-mandelonitrile  glucoside, 
together  with  a  quantity  of  sugar  and  tannin.  The 
aqueous  liquid,  alter  heating  with  dilute  sulphuric  acid. 
yielded  {-mandelic  acid.     I".  Suns. 

ential  oik  .    Constituents  "I   —     .     Noreksantalic  add. 
I'.  \V.  gemmler  and  B.  Zaar.     Ber.,  1910, 43.  1890—1892. 

It  has  been  shown  that  noreksantalic  acid  has  the  com- 
position, CnHieOj  (this  J.,  1910,  839).  The  methyl 
ester  when  reduced  with  -odium  and  alcohol  i-  converted 
into  noreksantalol.  I  , ,  II,  J  I.  h.pt.  I  1 1  -  1  I  7  I  .  at  111  mm.. 
p  gr.  0-9958  at  20  C,  n„  1-49049,  [o]D=— 0-7°  in  a 
IIMI  mm.  tube.  Oxidation  with  chromic  acid  produces 
the  corresponding  aldehyde,  noreksantalal,  C^B.uO, 
b.  pt.  92  94  '.  al  II  mm.,  sp.  gr.  0-9964  at  20  mm., 
nn=l-4830]  [a]n  30-8  in  a  100  mm.  tube.  The 
enol-acetate  is  produced  by  the  action  of  acetii  anhydride 


on  the  latter,  and  boils  at  llo  113  t.  at  In  mm.  Co 
scquently  a  I'll.- or  a  CH-grouping  must  l«-  next  to  i 
aldehyde  grouping.  When  the  acetate  is  oxidised  wi 
permanganate,  teresantalic  acid,  '  u"ii":-  '"•  pt.  156  ' 
is  produced.  Teresantalic  acid,  noreksantalic  acid,  ai 
sksantalic  a<  id  each  possess  the  tricyclic  nucleus  of 
eantalol. — K.  Situs. 

Essential  oils;    Constituents  nj  -        .     Constitution  ol  ■ 
a-santalol  and  a-santalr-ni   series,  ami  of  tin    ictpt 
unit  sequitcrpeni  alcohols.     F.  \V.  Semmler.     Bcr.,  19 
43.  1893     1898. 

The  author  arrives  at  the  following  conclusions  i 
the   constitution   of   the   substances    isolated   from    sani 
wood    oil.     The    lower    boiling    a-santalol    is    regarded 
belonging  to  a   singly   unsaturated   tricyclic  system,     t 
the    other   hand,   the   higher   boiling  ,-)-santalol   must 
bicyclic  and  doubly  unsaturated.     Teresantalic  acid  is 
derivative    of    eksantalic    acid,     which    is    derived    fn 
a-santalol.     Santalcnc.     the     hydrocarbon    correspond! 
to   a-santalol   has   a   composition   of   the   camphor   t\| 
hence  there  is  a  sesquiterpene  of  this  latter  type.     Forma 
are  given  explaining  these  relationships. — F.  Shun. 

Ter penes      ami      essential      oils.      Id2n</      Communicatit 
().    Wallach.     Annalen.    1910,    374.    217—235. 

Thk  first   part  of  the-  paper  treats  of  the  preparation 
hydroxyketones  and  1-2  glycols  from  the  nitrosochlori 
of  semicvelic  hydrocarbons  ;    and  the  second  part  c  oiisi 
of  observations  on  the  nature  of  the  terpinenes 
J.,  1910,  717). 

Sesquiterpenes.  IV.  C urjun  balsam  oil.  "  CaryophyUent 
Memoterji'tux.  E.  Deussen  and  II.  Philipp.  Annali 
1910,  374.  105—120.     (Sec  this  J.,  1909.  1166. 1 

Thk  optical  rotation  of  Gurjun  balsam  oil  varies  betwi 

lo  and  130°,  according  to  the  season  and  locality 
collection.  A  sample  of  oil  used  by  the  authors  had  t 
sp.  Lrr.  0-922  at  17  C,  and  optica]  rotation.  o=  II  : 
atl7°C.  After  repeated  fractionations  at  re-duced  press! 
two  sesquiterpenes  were  isolated  :  a-gurjunenc  which  1" 
at  119  i".  at  12  mm.,  and  is  strongly  1  a- vo- rotatory,  a 
/3-gurjunene,  which  boils  at  122-5°— '123-5°  ( '.  at  12  mi 
and  is  slightly  dextro-rotatory.  The  original  oil,  or  citl 
of  these  sesquiterpenes,  yields  a  ketone,  C1SH,40, 
oxidation  with  permanganate.  This  substance  boils 
175° — 178°  C.  at  12  mm.,  has  the  optical  rotation,  a 
+  120°  to  +130°.  the  sp.  gr.  10160.  and  refractive  inclc 
nD  =  l-5303.  The  semicarbazide  melts  at  2.'U  ('..  and  I 
[a]r>=  -f-317°  when  dissolved  in  a  mixture  of  chloi 
and  water.  The  purified  oil  was  dissolved  in  ether  a 
saturated  with  hydrogen  chloride.  The  I 
chloride  was  then  removed  by  means  of  sodium  acrt; 
and  acetic  acid.  The  product  was  distilled  over  potassii 
and  was  found  to  be  a  bievclic  sesquiterpene.  It  boiled 
129-5°— 132°  C.  at  12  mm.,  and  had  a  =  —36  .  '! 
substance  can  be  produced  from  either  a-  or  tf-gurjunc 
and  it  is  proposed  to  name  it  tsogurjunene. 

The  compound.  (  ,.-,li  ,3Xi  >,.  melting  at  12">  —126-8 
found  in  the  mother  liquors  left  in  preparing  n-caryophy  lie 
nitrosochloride  (loc.  cit.)  has   been  found   to  contain  i 
ethoxyl    grouping    in    the    molecule.     The    substance 
therefore   ethoxynitrosocaryophyllene,    <  ]TH  ,.,.\'  I ._.. 

A  large  quantity  cf  pincne  nitrosochloride  was  tie*' 
with  sodium  methoxide.  In  this  way  a  small  amount 
a  methoxy  compound  t ',,  HinN02,  was  obtained,  wh 
melt-  at  102  ('.  after  crystallising  from  light  petrolei 
It  gave  a  phenylurethanc  melting  at  the  .same  temperate 
and  when  treated  with  hydrogen  chloride  in  alcohol 
yielded  I'-carvoximc  hydrochloride,  m.  [it.  124-5  I — -"*  ■"■ 
The.  substance  is  there-fore  methoxyhydroi*onitrosopiiii 
Pinene  nitrosochloride  was  rccrystallised  several  tu 
and  then  converted  into  the  nitrolbenzylamine,  in. 
122  124  C  By  repeated  c  rystallisalion.  n  substa ;' 
was  .separated   melting  at    14S  —149    (.'.,  and  with  \a}\ 

IM,7      in    a.ctic     ester.     Pinene    nitrolbcnzylaniine     i 

be  made    to  t i  u    phenylurethanc,  ( '.,A  1 1  ..,N  .'  '  ■  mall 

at  189-5° — 190   C.  after  crystallising  frora'benn 

I-.    Shd> 
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:    Utthxjtn  di rinitif  .*  »</  .  mid  their  fransforma 

turn   into  hytlruriirtumA  <>f  tin    niintem    and  ryclem 

I     k lakou     .1      Rush.    1'hvn.  ('hem     Gcs  ,    1910,    12, 

(hem.   Zcntr.,    1910,   1.   2089      2000. 

uthor   used   mi   In.-  cxpei  sin.  nt  -   hvdrochl 

nam  I  from  Inn,  li,  Russian,  Swedish  ami  Greek  turpentine 

removing     h\<li  cichlorii-     arnl     from     rf-pinene 

bydru  hloridc  In    moans  ill  alcoholic  potassium  hydroxide 

■  Pat.   :t*>7. 1 »".  1  ;   llii-   .1..    MIOII,    745),   almost    pure 
iic(b.  |.i.  U!l        I  .Mi    i  ..  in.  |it.  I0:t    C..[«]n  15   I 

van    obtained,    contaminated     by     small    quantitii 

mctlicnccamplicnc  and    isoramphene.       l'"rom 

I  ainenc.  met henccamphene  mixed  with  hornylene,  cyclenc, 

veleiie     was    , >l,t. mi. ,1.      The    liijiiid    hydrochloride 

t-d  along  with  I  lie  solid  pinene  hydrochloride  probably 

fenehyl    chloride,      The    results    show     that      the 

■odd    hydrochlorides    ul    '/     mid   /pinene   are    mixtures   in 

in  proiKirtinns  of  two  optical  antipodes.     A.  S. 

Pimomr  and  active  pinic  aridVt.     P.  Barbier  and  V.  Gri   i  ird. 

Bull.  Sue  Chiin. .   lulu.  7.  ".48— 557. 

lit k  authors  discuss  the  identity  and  relationship  of  the 
pin, .in,   acid  obtained  by  the  oxidation  of  sodium  a-cam- 
pbolenatc,  and  the  racemic   pinonic  and   produced   by  the 
oxidation  of   pinene.  '  Pinene   was  oxidised   with   perman- 
ganate.    The  acids  produced  were  separated  by  means  of 
lium  salt-  and  distillation.      In  this  way  /-pinonic 
ioH„Os,   was   produced.      It    melts   at    68     till     t'., 
mid  has  |u]|,  90-55    in  a  7  per  cent,  chloroform  solution 

at    22     ('       The  oxiincs   of   this   acid    were    prepared,   also 
i-ethylheptanolonide.      When   this  acid    is  oxidised 
with    sodium     hypochlorite    rf-pinic     acid,     <  .,  H  , ,' ' ,.     is 
produced,     which     melts     at      Kl">        136       C,     and     has 
70-10    iii  a,c  tunc      In  order  to  prepare  ri-pinonic 
Mad,    /pinene   was  oxidised    in  a  similar   way.      The  acid 
melts  at  IS"       158    I    ,  and  has  [a]D=  -f  89-0°  in  chloroform 
When  mixed  with  an  equal  quantity  of /-pinonic 
acul.  the  racemic  product   melts  at    104    ('.     The  oximea 

mid  rf-mctl thylheptanonolide  were  prepared.    Oxidation 

with   hypochlorite   produce-  {-pinic   acid.   in.    pt.    135     C. 
Racemic  pinic  acid  melts  at   101 '— 102°  C— F.  Shdh. 

Camphor;    Production    of in    Amani   [German    East 

Africa).     V.    Lommel.     Pflanzcr,    1910    [6/7]    Gummi- 
Zeit..  Celluloid  Ind.  Beilage,  1910,24,  101—102. 

The   bio-agricultural    station    at    Amani    has   now   3500 

•  ampin  .r  trees  ;  most  of  those  at  an  altitude  of  1000  metres 

111  thriving,  but  those  planted  in  stony  soil  about  L'.MI  m. 

growing  very  indifferently.     The  young  branches 

■  ■  -  are  cut  small  and  parked  in  a  cylindrical  i  opper 
i-  ib-r,   1   in.   high,  Tti  cm.   di. mi.   and  externally   heated, 

■  (20  cm.  deep)  below  the  perforated  false  bottom 
being  filled  with  water.      Distillation  i-  carried  on  for  five 

Tie  vapour  being  condensed  in  cooled  wooden 
vessels.  The  camphor  i-  freed  from  oil  by  draining  in  tall 
glass  cylinders.     The   average   yield   is    1    per  cent.     The 

ire  the  most   valuable  part   of  \,<uiil'  trees.      Fresh 

intain  tin  per  cent,  of  moisture.      Naturally  dried 

'alien    i,  on    2-72    per    cent,    of   camphor,    fresh 

iWves  1-25  per  cent.,  and  artificially  dried  leave-  1-33  per 

V  Sin .n. 

.1   m  a-  itrtiuri) ;  conversion  of  pinene  into 

^^■r*>.     A.  Behal.    "(A.mptcs  rend.,  1910,  150,  17ti->- 

and  Martini-  (t'omptes  rend..  1905,  ler  Bern.,  129S) 

■  tion  of  reduced  nukcl  and  hydrogen  on  tcrpineol 
■I    hexalivdrocvmeiie.     The    author    by    the    same 

but     working    under    different     conditions,    has 
obtained     an      optically      inactive,      tertiary      menthol, 

I  H.'  H<^jj«£jjs>CH-G(OH)(CH,),,     whether    starting 

from  active  or  inactive  tcrpineol  (m.  pt.  35  I  .).  The 
I  boils  at  99  —  100  (.'.  at  17  mm.,  and  at  206  — 
it  atmospheric  pressure  ;  .-p.  gr.,  0!I1l'  at  -ii  (  .  : 
■a  :  1-46874  at  20;  ('.  By  the  action  of  glacial  acetii  acid 
a  presence  of  sulphutic  acid,  it  yields  a  menthene  (b.  pt. 
1"-'  17t  C.sp.  gr.  0-819  at  21°  G.,  nB  =  l-45862at21  C.), 
identical  with  thai  obtained  by  \Vullach(Annalen,  360,  72) 


from   p-methyloyclohexanone  and    by     Vuwot     (Bei  ,  42- 

,  i   I i    puloj The  same   In  drocarl an 

l,,  ,  I, i. nurd  li\  i he  ai  i ion  ol  oxalii  ai  id  on  i he  mi  nl hoi 

A.  S. 

r,  mlii, a,  ;      Constitution     o/  Bouveaull     and     I 

Hois.     Hull.  So,,,  rliinr.   1910,  7,  542     548 

\>  in:  sideling  the  formula!  pro] I  for  fenchone  by 

different    observe!  .    the    authors    think    thai    Semml 
formula  (this  J.,  1900,  826,  and  1907,  1292)  heal  repn 

the  constitution  ol  thii     til   ti Starting  with  a 

quantity   ol  oil  ol   fennel,  they     eparated   therefrom  fen- 
chone,  estragol,    and    anethol,     Dihydrofencholenii 
amide  was  prepared  by   heating  fenchone  in  toluene  with 
powdered   sodium  amide,  and   pouring   the   product   into 
cold  water,     The  properties  of  the  amide  agreed  with  thi 
observed  I ■  \  Semmler  (toe.  cit.).     Thi    fenchone  extracted 

from  iriin,  i  ,,ii  w.i    found  I ntain  a    mall  propoi  I  ion  ol 

,  amphor,     F.  Shun. 

Molecular  constitution  and  odour;   Somi   relations  between 

— .     6.    Austerweil  and  I bin.     Comptes  rend., 

mm.  150,  1693     1695. 

(Tutus  derivatives  of  citronellol  have  been   made,  with 
a  mcw  to  studying  the  differences  of  odour  thereby  pro 
duced.     II  Dimetby  I,  itronellol  boils  al    1 13      1 16    I 
24  mm.,  and  has  as  II  38'.     When  largely  diluted  it 

has  a  rose-like  and  slightly  camphoraceous  odour. 
l-Ethylcitronellol  (b.  pt.  126  130  C.  at  22  mm  . 
,!,,  II  26'),  when  rectified,  lias  a  purei  tea  rose  odour. 

llDietlivlritroncllol  (b.    pt.    119       123     C.   at    20   I 

Ob  13°25'),    resembles   the  dimethyl   compound,    but 

the   rose-like  odour  is  a   little   i i   proi need      With 

I  -propvlcitronellol  (b.  pt  II*  122  C,  it  22  mm.)  and 
1-butyli  itronellol  (li.  )it.  105  108  C.  at  16  nun.  I  the 
rose  like  odour  becomes  feebler.     There  appears  to  l»-  a 

-hi/lit     ilirrca-e    of    odour    with     I    phrn  vl.it  niilellol    (li.     pi. 

102  lot  ('.  ai  12  nun.).  The  characteristii  odoui 
appears  to  be  associated  with  the  grouping  'CH.-CRROH, 
where  I:  may  be  hydrogen,  oi  an  alkj  loi  a  pheny  I  grouping, 
and  with  the  presence  ol  a  double  linkage.  Dimethyl- 
heptenol,     3-methylnonanol,     and     3-7-dimethyl-nonanol 

have  no  lose  like  smell.        F.  SlII'N. 

Organic    derivatives    of    arsenious   and    "I   arsen 

Reaction    for   distinguishing    between       -■     E.    Covelli. 
Roll,    fjhim.    Faun..'    1910,    49.    50     51.      (  hem.    Zentr. 
1910.  2.  I'll. 
I  in    organic  derivatives  of  arsenious  and   arsenic  acids 
behave  in  a  similar  mannei   to  the  acids  themselvi 
reduction   (see   this  J.,    1909.    1275;    1910,   47).     Af 

(sodium  salt   ol  /ranunophriiv  1  il-enir  arid)  is  not  attacked 

by  nascent  hydrogen  in  alkaline  solution,  but  in  acid 
solution  i-  reduced  to  a  yellow  substance.  Thi 
ponding  derivative  of  araenious  acid  is  obtained  by  treating 
atoxyl  with  sulphur  dioxide,  precipitating  with  -odium 
carbonate,  and  ^crystallising  from  hot  water.  It  melts 
at  90   ('..  and  i-  reduced  by  nascent  hydrogen  both  in  acid 

and   alkaline  solutions.       Methylai  id    i-   reduced   in 

acid   but   not    iii   alkaline   solution      On   treatment    with 
sulphur  dioxide  it  yields  a  liquid,  which  reduces  ammoni 
silver  nitrate  and'gives  a  yellow   precipitate  on  treatment 
with  aluminium  and  potaasiun   hydroxide.      L  S. 

Tetranitromethane ;    .1    si'mpli    method  of   preparing.     F. 

D.  Chattaway.     I  1"  m.  Soi    I'm,..  1910,  26.  Ui4. 
Tktkamthiimktii  ink  in  nearly  theoretical  amount  ran  be 
obtained,' if  a  suitable  process  be  adopted,    by   the   inter- 
action ol  nitric  acid  and  acetii   anhydride.     The  action  of 
nitric   acid    on    arctic    anhydrid  a   •« 

dangerously  violent.     This,  however,  it  not  the  case  unless 
the  temperature  at   which  they   are  brought  together  is 
unnecessarily    high.     When    nitrii     acid    attacl 
anhydride  a   mononitro-derivative  i-   probably   lust   pro- 
duoed,  which  is  -o  much  more  readily  nitrated  than  the 

pan, it    oompound   that    anion   pi eds   mud   the   three 

hydrogen  atoms  of  a  methyl  group  have  been  replaced. 
li„.  trinitros  etic  and  formed  by  hydrolysis  then  -lowly 


900  Cl.  XX.— ORGANIC  PRODUCTS;  MEDICINAL  SUBSTANCES  ;  ESSENTIAL  OILS.      [July  30,  1910. 


decomposes  into  carbon  dioxide  and  nitroform,  which  Is 
n  as  it  is  liberated  into  tetranitromethane- 
The  methods  adopted  in  preparing,  isolating,  and  purifying 
tetranitromethane  were  described.  The  necessary  opera- 
tions an-  so  simple  and  so  easily  carried  out.  the  materials 
employed  are  so  cheap,  and  the  yield  is  so  satisfactory  as 
to  make  tetranitromethane  one  of  the  most  easily  pro-  ( 
curable  of  organic  compounds 

CuanamiiU  :    Simple   method  for   preparing  pure .     F. 

Baum.  Biochem.  Zeits..  1910.  26,  325—332. 
Sf.ventv-five  grms.  of  commercial  calcium  eyanamide 
were  thoroughly  stirred  with  4iK)  c.c.  of  water  for  half-an- 
hour.  The  extract  wae  filtered  off  under  pressure,  the  resi- 
due being  washed  with  a  little  water,  and  extracted  again 
three  times,  in  the  same  way.  The  second,  third,  and 
fourth  extracts,  and  a  portion  of  fresh  water,  were  used 
in  succession  to  extract  a  second  batch  of  calcium  cyan- 
amide,  and  so  on.  The  solution  of  calcium  eyanamide 
thus  obtained,  was  neutralised  with  sulphuric  acid  ;  the 
liquor  was.  then  filtered  under  pressure  from  the  calcium 
sulphate,  and  concentrated  in  vacuo,  precautions  being 
taken  to  prevent  bumping.  The  concentrated  liquid 
solidified  on  cooling  ;  the  solidified  mass  was  extracted 
with  ether,  the  eyanamide  being  obtained  by  distilling  the 
ether  from  the'  extract.  Drechsel  has  observed  that 
solubility  in  ether  does  not  show  that  the  eyanamide  is 
pure  :  a"  flocculent,  amorphous  substance  which  accom- 
panies the  eyanamide.  dissolves  in  the  concentrated 
ethereal  solution  and  is  precipitated  on  dilution  with  ether. 
A  eyanamide  preparation,  freed  from  the  by-product  in 
this" way.  can  be  distilled  without  decomposition  under  a 
reduced"  pressure  of  about  18  mm.,  at  a  temperature  of 
143—144=  C— L.  E. 

Hydrazine  ;    Preparation  of  anhydrous .     F.  Raschig. 

Ber„  1910,  43.  1927. 
100  grms.  of  hydrazine  hydrate  are  mixed  with  100  grms. 
of  caustic  soda  "in  small  pieces  in  a  distilling  flask  provided 
with  a  long  condensing  tube,  the  flask  being  closed  by  a 
cork  stopper  covered  with  tinfoil  to  protect  it  from  the 
action  of  hydrazine  vapour.  The  flask  is  now  heated 
gradually  in  an  oil-bath  so  that  the  temperature  reaches 
113°  C,  the  boding  point  of  hydrazine,  in  2  hours.  When 
the  caustic  soda  has  completely  dissolved,  the  temperature 
is  raised  to  150°  C.  and  anhydrous  hydrazine  distils  over, 
condensing  to  an  oily  liquid"  which  fumes  strongly  in  the 
air.  A  nearly  theoretical  yield  is  obtained.  Care  must 
be  taken  that  the  vapours  are  not  inhaled. — A.  S. 

Formaldehyde;    Action  of  red  heat  on .     A.   Gautier. 

Comptes  rend.,  1910.  150,  1725—1726. 
Formaldehyde  when  decomposed  by  heat  at  a  tempera- 
ture of  600° — 700°  C.  (by  passing  the  vapour  mixed  with 
hydrogen  through  a  heated   porcelain  tube)  decomposes 
essentially  in  accordance  with  th?  equation  : 

(  II  d  =  Co  +  H,. 
A  small  proportion  of  methane  (0-37  per  cent,  by  vol.)  is 
also  formed.     In  presence  of  iron  wire,  the  same  products 
are  formed,  but  a  rather  larger  proportion  (0-8  per  cent.) 
of  methane. — A.  S. 

Calcium  glycerophosphate.  A.  Astruc.  J.  Pharm.  Chim., 
"  1910,  1,  490—197,  539—543,  577—582,  and  2,  11—20. 
The  calcium  monoglycerophosphate  prescribed  by  the 
1'rench  Codex  docs  not  represent  the  glycerophosphates 
actually  produced  by  the  manufacturers.  These  are 
oeneraUy  mixtures  of  the  mono-  and  diglycerophosphates, 
together  with  certain  impurities.  The  presence  of  other 
phosphoric  compounds  is  shown  by  comparing  the  weights 
of  phosphoric  acid  and  calcium  found  in  the  sample  by  the 
usual  analytical  methods,  and  also  upon  the  amount  of 
glycerophosphoric  acid  as  estimated  by  titration  with  an 
alkali  or  by  the  loss  of  weight  on  ignition.  The  gravi- 
metric determination  of  the  total  phosphorus  and  the 
determination  of  the  residue  left  after  ignition,  as  specified 
in  the  Codex,  do  not  determine  the  amount  of  the  official 
salt  in  commercial  preparations.     The  author's  method  of 


titrating  with  an  alkali  and  using  phenolphthalein  an( 
helianthine  A  as  indicators  gives  reliable  results.  Treatin: 
the  commercial  salt  with  boiling  alcohol,  or  adding  stron: 
alcohol  to  the  aqueous  solution,  will  not  produce  th 
official  monoglycerophosphate.  The  pure  salt  can  bi 
obtained  by  using  alcohol  at  a  temperature  rut  exceedmj 
70°  C.  The  author  considers  that  pure  calcium  glyoere 
phosphate  is  neutral  to  phenolphthalein.  and  that  mon 
than  one  molecular  proportion  of  water  (12  per  cent.)  i 
drh  en  off  on  heating  to  150° — 160°  C.  Amongst  liki-b 
impurities,  citric  and  oxalic  acids,  and  ammonia  should  b 
included.  The  incineration  should  not  be  made  with  i 
previously  dried  sample.  The  results  of  determination 
of  the  glycerophosphoric  acid,  by  means  of  total  phos 
phorus  or  calcium,  by  the  residue  left  on  ignition,  or  b} 
titrating  with  an  alkali,  should  be  near  to  one  another  i 
the  salt  is  pure.  The  author  concludes  with  some  remark 
as  to  the  fact  that  commercial  preparations  of  this  salt  di 
not  conform,  as  a  rule,  to  all  the  requirements  of  tin 
Codex. — F.  Shdn. 

Mercuric  oxidi   in  Unguenlum  Hydrarg.  oryd.  flai:.  and  o 
mercury    in    L'nguentum     Hydrag.    ciner.  ;     Volumetric 

determination     of .     L.     WUlen.     Schweiz.     Woch 

them.  Pharm.,  1910,  48.  250—251.     Chein.  Zcntr.,  1910 
2,  42. 

Tni:  author's  method  depends  upon  the  equations  : — 

Hg  +  I,=HgI,;  HgO  +  I,=HgL-n. 
A  quantity  of  the  ointment  containing  about  01  grm.  o 
mercuric   oxide   is   warmed  with    10  grms.   of   ]«troleun 
spirit,  and  then  15  c.c.  of  JV/10  iodine  solution  are  added  I 
and  the  whole  carefully  heated  till  all  the  mercuric  oxide! 
or  mercury  is  dissolved,  whereupon  the  excess  of  iodine  i; 
titrated    with     N/ 10     thiosulphate,    without     using    ai 
indicator. — A.  S. 

Absorption  of  chloroform  vapour  in  the  air  and  its  determina 
Hon.     Nicloux.     See  XXIII. 

Patents. 

Camphene ;    Process   for   manufacturing A.    Skita 

Karlsruhe,  Germany.  Eng.  Pat.  13,902,  June  14 
1909. 
Camphene  free  from  chlorine  is  obtained  in  high  yield 
from  pinene  hydrohalogenides.  by  heating  to  150c- 
for  five  to  sixhours,  with  phenol,  cresol,  or  naphthol,  am 
the  carbonate  of  an  alkali  or  alkaline-earth  metal.  Thi 
yields  are  higher  when  no  water  is  present.  For  example 
123  parts  (90  per  cent,  yield)  of  camphene  were  obtained  b; 
heating  138  parts  of"  anhydrous  potassium  carbonate 
172  5  parts  of  pinene  hydrochloride,  and  180  parta  0 
commercial  cresol  to  about  160°  C.  for  six  hours. 

— T.  F.  B. 


Lecithin;     Process   for   obtaining from    the   seeds  o\ 

leguminous  plants.  H.  C.  Buer.  Bonn.  Germany 
Eng.  Pat.  18.540,  Aug.  11,  1909. 
Seeds  of  leguminous  plants  are  boiled  with  at  least  foil 
times  their  volume  of  96  per  cent,  alcohol,  and  the  extrac 
is  evaporated  to  about  one-fifth  of  its  original  bulk  am 
rapidly  cooled  and  allowed  to  stand  for  a  short  time,  whei 
the  fat  and  lecithin  separate.  The  precipitate  is  now 
boiled  with  96  per  cent,  alcohol  until  the  lecithin,  with 
portion  of  the  fat,  is  redissolved  ;  the  fat  is  deposited  01 
cooling,  and  the  solution  is  decanted  off  and  evaporatec 
to  obtain  the  pure  lecithin.  (Compare  tier.  fats.  200.25: 
and  210,013  ;  this  J.,  1908.  1131  and  1909,  675.)— T.  F.  B 

Fluorine    preparations  ;     Process    for    tin    manufacture  o 

easily    assimilable .     J.     A.     Wiilfing.     Gcr.     Pat 

222,710.  dune  29.   1909. 
Fluorine  preparations  for  pharmaceutical  purp" 
made  by  precipitating  calcium  or  magnesium  fluoride  ii 
presence  of  suitable  adsorbents,  such  as  proteins  orcal  inn 
or  magnesium  salts  of  inorganic  or  organic  acids.-   \  >. 
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\hthan.  ;     Process    for    chlorinating    .     J.     Walter. 

Gor.   Pat.  222,010,   Nov.  5,   1000. 

>I>:ih\m.    reed  fr oxygen  unit  containing  only    " 

-v  "I  li\dt. i^i'ii  .uic I  nitrogen  (these  lieine  removed 

an  I,  is  mixi  '1  « illi  the  requisite 

"I  chlorine,  and  subjci  toil  t.'  the  action  of  light. 

In'  mil  n-ii '.  "i  uiiii  h  is  :_ri  ><lu;i ll\  in-  reused  ;   the  mixture 

cooled    between    successive    applications    of    tho 

I     I'-  li. 


Morphine  alkaloids;     Process   for   pr,  paring   formyl   com- 
i  »/  I'.h  benfabt     vorm    1    Bayei  and  I  lo, 

Pat.  222,02(1,  May  20,  1909. 

allied  alkaliiid,  or  a  salt  thereof,  i-  converted 
•it.'  the     om    ponding  formyl  derivative   by  treatment 

■  lib  i i"  tie  id.  in  the  halogen  derivatives  "1  the  alkaloids 

decom|>oscil   by    means  of  formates.     Morphine  is 

averted  into  .■  monoforinyl  derivative,  the  phenolic 

I    group    not     U'ing    aeted     upon.     The    formyl 

Isrivatives  of  these  alkaloids  are  less  toxic  than  the  other 

indins;     a.  -idyl     derivatives,     and     their     hypnotic 

Sects  are  also  less  marked.     T.  !•'.  It. 

Vr/am.- .■    Manufacture  of  solid .     A.   Stapler.  Char- 

lottenburg,  Germany.     Eng.  Pat.   19,766,  Aug.  28, 1000. 

Pat.  Hiii..-i77  of  1909  ;   this  ,1..  [iipi.  516.— T.  V.  B. 

'■uaiacol  sul phonic   sails  ;     Process   nf   making   pun    ortho- 

■ml  vara- .     B.  R.  Seifert  and  H.  H&hle,  Assignors 

to  Che  in    I'.iln.  Mm  Hevilin  A. ■<;.,  Radebeul,  Germany. 
\}&    I'.u.  962,103,  June  21,  1910. 

Pat .  16,723  of  1905  ;  this  J.,  1906,  335.— T.  F.  B. 


(XL- PHOTOGRAPHIC       MATERIALS       AND 
PROCESSES. 

•lion    hi,   mercuric   cMoridt    and  ferrous   oxalate. 

d  substitutes  for  ferrous  oxalaU    in  mercurial 

teat  ion.     Chapman    Jones.     Phot.    J.,    1910,   50, 

J  is. 

lied  by  ferrous  oxalate,  after    bleaching 

nh  mercuric  chloride,  according  to  the  process  rccom- 

anil    used    sinee     Isss    (.see    this    J.,    189(1.    ."itn  ; 

•  ■ '.   have   been  found   to   lose   no   mercury  during 

and   1"   be   in  all  respects  as  good  as  when  tiist 

iil.      An     exhaustive     examination     of      proposed 

the  ferrous  oxalate  in  this  method  (catechol 

ildehyde,  ortol.  and  stannous  chloride) 

thai  none  of  them,  with  the  possible  exception  of 

hyde,  was  of  value,  the  deposits  frequently   being 

and      containing       silver-mercurous      chloride. 

hyde   in   alkaline   solution    acts  rapidly,    but    is 

'     liable    than    ferrous    oxalate    to    produce' stain,    in 

dKion  to  which,  there  is  the  disadvantage  "f  the  double 

I.  ili   replacing   the   halogen   bj    oxygen,  and 

then  being  reduced  to  the  metal  by  the  formal- 

T.  1''.  B. 

P.VI  INI-. 

line  intmxi/ier  in  «o/i'rf,  stabU  condition.     Aet.-Ges. 
f.  Anilinfabr.     llci     Pat.  222.901,  Nov.  26,  1907. 

'li     intcnsilicr    may    lie    prepared    by    mixing 
in  suitable  proportions,  potassium  ferricyanide, 


anhydrous  ooppet  sulphate,  and  an  anhydrous  fait,  a 
solution  of  which  «ill  dissolve  copper  Eerrioyanidi 
sodium  citrate).  For  example,  10  pari  oi  pota  huh 
ferrioyanidi  an  mixed  with  60  parte  of  anhydrou  ippei 
sulphate  and  80  p  hi  ..I  anhydrou  odium  i  itrate  I  n 
parte  "f  tin-  mixture  die  olved  in  I«hi  parts  of  watei 
form  an  efficient  intensifying  solution.  In  order  to 
preserve  the  purity  of  the  whites  of  the  negative,  an 
alkaline  salt  [e.g.,  6  parts  of  trisodium  phosphate)  may  be 
eld. id  I-  lb.-   mixture. — T.  1'.  B. 

Plash,  tight   powders.     A.    LesmtUler,    Munich,   Germany. 
Eng.  Pat.   13,331,  June  7,  1900. 

Ski:  Ft,  Pat.   103,722  of  1909;    this.).,  1910,   Hi.      T    F.  B. 

Polychronu    screen    negatins   obtain, d   hi/   nouns   of   three- 
colour  screen-plates  containing  continuous  Inns  ,■    | 

fur  copying  ur  reproducing  on   ten  itivt    surfaces 

containing  polychronu  screens.  Verein.  Kunsteeidc- 
fabrik.  Fr.  Pat.  411,013,  Jan.  17.  1010.  Dndei  Int. 
Conv.,  Jan.  18,  1909. 

See  i  lor.  Pat.  221,916  of  1909  ;  this  J.,  1910,  783.— T.  F.  B. 

Cinematograph  films  or  hands  ;    Process  for  making  . 

Comp     Gen.    de    Phonographes,    Cinematographes,    el 

Appareils  de    Precision.      |'r.    Pat.    410,<mti,'  March    29, 
1900. 
See  Eng.  Pat.  14,039  of  1909  ;  this  J.,  lilio,  373.— T.  F.  B. 


XXII.-EXPLOSIVES  ;    MATCHES. 


for 


Explosives  ;  Annual  report  of  Ihe  Chief  Inspector  of 
Western  Australia  tor  the  year  1909. 

Tueke  were  43  reserves  for  magazines  for  explosive-  nith 
a  total  area  of  3,195  acres.  There  were  73  magazines, 
inclusive  of  four  Government  buildings,  the  total  capacity 
of  the  whole  being  1,2 10i  tons.  Outside  the  reserves  there 
were  39  magazines  with  a  capacity  of  33}  tons,  but  deton- 
ator building  are  licensed  as  adjuncts  to  main  magazines, 
and  there  were  50  of  these  with  a  capacity  of  some  four 
million  detonators.  The  nett  value  and  quantity  of  the 
explosives  imported  into  Western  Australia  during  1908 
and  1900  were  as  follows  : — 


Gelignite 

Dynamite  

Blasting  gelatin 
i.i'iiiiii  dynamite 

Detonators  

I'  use     

Blasting  powdei 
Sportiiu:  powder  . 
Explosives,  N.E.I. 
fireworks 


1308. 

1909. 

11). 

lb. 

Value. 

3,261,928 

2,378,100 

?7,167 

L2. 

7,500 

307 

438,."""i 

■  352 

310,250 

—         |Ko] 

3,210,14  l 

4,804 

—       [coils] 

198,900 

10,920 

1 18,500 

242,217 

i,i.  ,ii 

575 

— 

— 

9.»:sfi 

— 

385 

£154,086 

— 


There  was  a  falling  off  in  the  valui  ol  thi  importations 
to  the  extent  of  £3. 340.  The  following  tabl  gives  a  i  "in- 
parison  of  the  amount  ol  explosive*  imported    into   the 

\  a s      i.ites    of    the    Commonwealth    during    the   year 

1909.     The  quantities  are  stated  in  pounds: — 


Bxpl< 


Western 
Australia. 


<•■    '"mpounds lb. 

wder    lb. 

"ting  powder   lb. 

lb. 


3,086,360 

242,217 

575 


N.8.  Wales. 


1,326  It:. 

1,851,900 

26,140 


Queensland. 


1,531,280 
709,100 

..7:," 


Victoria, 


1,753,140 
83,000 


Smith 
Australia. 


554.400 
9,150 


3.309.142 


203  1-:. 


'-•,11711. 140 


888  300. 


Tasru  tin  -. 


(  14,400 

44.-7:. 

2.160 


902 


ii_  XXIII  —  ANALYTICAL  PROCESSES. 


[July  30,  1910. 


The  Stat.-  of  Western  Australia  importa  27-58  pel  oent, 

of  the  total  quantity  of  explosives,  2,ti02tests  if  explosives 

i,.m  in  the  previous  year,  and 

of  this  number  ol   f-t-  993   were  samples  of  gelignite. 

In  connection  with  the  testing  ol  explosives,  an  investi- 

d  »as  made  o>  determine  the  effect  of  differences  in 
composition  and  climatic  conditions  on  the  stability  ol 
nitre-glycerin  compounds.  A  very  large  number  of  tests 
were  made  on  Bamples  stored  in  magazines  in  theordinary 
manner,  and  on  corresponding  Bpeounens  kept  in  an  incu- 
bator at  a  raised  temperature  and  examined  regularly 
for  a  period  of  twelve  weeks,  lint  no  conclusive  results 
Arrived  at. 
In  thi  Tstin^  the  safety  fuse  imported,  a  con- 

siderable number  of  samples  failed  to  comply  with  the 
burning  '|m-il  regulation  in  force  in  tin  State.  All  these 
ugnmente  were  withdrawn  from  the  market  and  were 
mostrj  i'  insferred  to  the  Eastern  State  of  the  Common. 
wealth,  where  no  Buch  speed  regulation  exists.  The  fuse 
acm  in  use  "ii  the  goldnelds  possesses  an  accuracy  and 
uniformity  Hitherto  nnapproached  and  there  can  be  no 
doubt  that  the  perfe  I  control  of  mine  blasting  which  this 
renders  p'ssible  has  contributed  materially  both  to  the 

v  of  tie  miners  and  to  the  efficiency  of  the  work  done 
by  the  explosives.  During  the  course  of  the  year  125.000 
lb.  of  gelignite  wen  destroyed  owing  to  chemical  deteriora- 
tion.---<:.  \Y.  McD. 

Explosion     of    electric     fuse     cum  position  ;      Circumstances 
•  h  occurred  at  tht  factory  of  ilr.  F. 

Brain.  <it  East  Dean,  Gloucestershire,  on  April  4.  1910. 

Major   T.    H.    (  rozier.    H.M.    Inspector   of    Explosives. 

[Cd.  6208.] 
The  building  in  which  the  explosion  occurred  was  licensed 
for  making  fuse  composition  for  electric  fuses,  and  inserting 
the  same  into  fuses.  The  amount  of  explosive  allowed  was 
.Mi  lb.,  with  the  proviso  that  all  explosives  exceeding 
3  lb.  should  In'  kept  in  a  cupboard  at  the  end  of  the  building, 
and  effectively  screened  from  the  remainder  of  the  building. 
The  finished  explosive  was  kept  in  glass  bottles  in  this 
cupboard.  Two  kinds  of  composition  were  made.  The 
one  used  for  high  tension  fuses  consisted  of  potassium 
chlorate,  antimony  sulphide,  and  metallic  precipitate. 
That  fur  km  tension  fuses  consisted  of  potassium  chlorate, 
antimony  sulphide  and  finely  divided  guneotton.  The 
operations  carried  out  in  the  building  consisted  of  weighing 
and  mixing  the  ingredients.  The  ingredients  were  weighed 
on  a  box  pattern  -  ales.  Mixing  was  carried  nut  by  care- 
fully sitting  tin-  ingredients  by  hand  j  they  were  afterwards 
further  mixed  on  a  sheet  of  paper  and  at  length  thoroughly 
incorporated  in  a  wooden  drum.  There  was  probably 
some  30  to  35  lb.  ol  finished  composition  in  the  cupboard 
and  about  .'in  to  30  oz.  upon  the  bench.  The  building 
was  completely  wrei  ked  by  the  explosion,  which,  examina- 
tion Bhowed,  had  originated  where  tie  preliminary  mixing 
took  plat  e.  One  ol  tie-  pans  of  tin  scales  had  disappeared. 
and  no  trace  of  it  could  be  found.  There  was  no  sign  of 
explosion  at  that  end  of  the  building  whin-  the  main  bulk 
of  thi  composition  was  stored.  Major  ('rozier  finds  it 
difficult  to  account  for  tin-  violence  of  the  explosion, 
unless  tin-  composition  was  confined  in  some  way.  In  view 
of  the  fad  that  the  pan  of  tin-  scales  had  not  been  found, 
he  considers  that  a  bottle  full  of  composition  had  been 
standing  in  front  of  the  scales  and  that  the  workman 
had  been  using  tin-  pan  as  a  scoop,  or  was  otherwise 
handling  il.  am!  hid  accidentally  dropped  it  or  rtruck  it 
against  some  hard  substance  such  as  tin-  bottle  or  the 
sralr-s.  i  lentil  a  1  examination  Bhowed  that  the  compositii  n 
used  was  not  unduly  sensitive,  and  there  was  no  reason  to 
attribute  thi  cause  ol  thi  to  any  impurity  either 

in  thi-  ingredients  oi   the  composition. — G.  W.  McD. 


XXIII.- ANALYTICAL  PROCESSES. 

Barium   suVphaU  ;     Determination  of in   the  presence 

which  affect  thi   result.     M.  J.  van't   Eruys. 
Z.  anal.  Chem.,   1910,  49,  393-    Hit. 

Uhkn  barium  sulphate  is  precipitated  in  the  presence  of 
calcium    salts,    a    very    appreciable    amount    of    calcium 


sulphate  is  carried  down  with  tin-  precipitate.  | ably  in 

a  state  of  chemical  combination,  and.  moreover,  calcium 
sulphate  is  the  only  impurity  found  in  barium  sulphate 
precipitated  from  a  solution  containing,  besides  sulphate 
ions,  salts  of  potassium,  sodium,  ammonium,  magnesium, 
iron,  or  cobalt,  if  a  sufficient  quantity  of  calcium  sails  be 
also  present.  By  boiling  this  impure  barium  sulphate  for 
several  hours  with  strong  hydrochloric  acid,  however,  the 
calcium  sulphate,  unlike  other  impurities,  is  complete!] 
dissolved,  ami  pure  barium  sulphate  is  obtained  ;  the 
following  method  is,  therefore,  recommended  for  the 
determination  of  sulphate  ions  in  the  presence  of 
the  above  metals  : — A  quantity  of  pure  calcium  chloride, 
at  least  double  that  corresponding  to  the  sulphate 
is  added  to  tin-  solution,  which  should  not  contain  too 
much  free  hydrochloric  or  nitric  acid,  and,  after  boiling, 
barium  chloride  solution,  not  stronger  than  10  per  cent. 
and  in  amount  about  double  that  required  by  the  equation, 
is  added,  drop  by  drop,  with  stirring:  the  mixture  is 
heated  to  boiling,  and  sufficient  hydrochloric  acid  (38  per 
cent.)  is  added  to  introduce  at  least  20  per  cent,  of  this 
arid.  The  whole  is  then  boiled  for  3  hours  over  a  small 
flame.  Instead  of  hydrochloric  acid,  a  mixture  of  3  parts 
of  this  acid  (25  per  cent.)  and  1  part  of  nitric  acid  (50  pet 
cent.)  may  be  employed,  the  total  acid  reaching  at  least 
10  per  cent.,  and,  in  this  ease,  a  little  nitric  acid  i-  added 
occasionally  during  boiling.  The  precipitate  is  allowed 
to  settle,  and  the  liquid  is  poured  off  as  completely  a- 
possible,  and  evaporated  on  the  water-bath  nearly  tc 
dryness,  the  precipitate  being  meanwhile  boiled  for  a 
further  3  hours  with  150  c.c.  of  20  per  cent,  hydrochloric 
acid  (or  hydrochloric  and  nitric  acids)  and  a  few  c.c.  ol 
barium  chloride  solution.  The  solution  is  poured  off  inti 
the  evaporating  dish,  and  the  boiling  with  acid  is  OHO 
more  repeated.  The  evaporation  residue  is  ultimately 
taken  up  with  water,  warmed,  and  added  to  tin  pre- 
cipitate, the  whole  being  then  boiled  for  some  minute* 
with  100  c.c.  of  water,  and  the  determination  is  finished 
in  the  usual  way.  If  iron  salts  be  present,  after  treating 
tin-  evaporation  residue  with  water.  0-5  c.c.  of  hydo 
acid  and  a  few  drops  of  nitric  acid  are  added,  ami  the 
mixture  is  boiled  to  ensure  complete  solution  of  the  iron 
The  accuracy  of  the  method  depends  on  the  fact  that  all 
the  sulphate  is  precipitated  as  pure  barium  sulphate  am 
that  there  is  no  mere  compensation  of  errors  as  in  tin 
usual  method  of  procedure. — F.  SODN. 


Sulphuric  acid  :    Volumetric  determination  of  combined 
In/  tin  barium  chromali    method      H.   Roemer.     Z.  anal 
(hem.,    1910,  49,  490—492. 

A  MODIFICATION  of  the  chromate  method,  which  is  elaimcci 
to  be  as  accurate  as  that  propose, 1  by  M.  Holliger  (this  J. 
1910.  455)  and,  at  the  same  time,  more  rapid,  is  common); 
used  for  the  determination  of  small  quantities  of  sulphate 
in  potassium  salts.  The  sulphate  present  in  98  per  cent 
potassium  chloride,  for  example,  is  determined  by  die 
solving  50  grms.  of  the  salt  in  150  c.c.  of  hot  water,  "ill 
the  addition  of  about  4  c.c.  of  concentrated  hydrochloric 
acid  and  10  c.c.  (for  every  0-4  per  cent,  of  sulphui  trioxidi 
content  I  of  A'  2  barium  chloride.  After  boiling,  thi 
volume  of  an  equivalent  solution  of  potassium  bichrnmati 
(36-9  u'rms.  per  litre)  is  added,  and  then  ammonia,  or  nth- 
alkali,  until  the  separation  of  barium  chromate  is  completi 
The  solution  is  again  gently  boiled,  cooled,  and  made  Dj 
to  200  c.c.  :  it  is  then  shaken  and  filtered  from  the-  Darius 
sulphate  and  chromate,  and  100  c.c.  of  the  filtrate,  whicl 
i.ow  contains  a  quantity  of  dissolved  chromate  exact!; 
equivalent  to  the  sulphate  originally  present,  are  acidifiei 
with  sulphuric  acid  and  titrated,  cither  with  ferrous 
ammonium  sulphate  solution  (29-4  grms.  of  the  crystallise! 
salt  per  litre  ;  1  e.c.  =  0-002  grm.  of  sulphur  trioxidi -i  o 
with  iodine  and  thiosulphate.  The  method  is  applicabl 
also  to  the  determination  of  sulphate  in  water,  but  d> 
larger  quantifies  of  sulphate,  Wildenstein's  well-know 
method  of  titration  is  preferred. — F.  Sodr. 

Sodium  and  caesium    n-   bismuthi-nilrites  ;     Determinatur 

of .     Part  1.     Determination  of  sodium.     \V.  ('.  Bal 

S m  may  be  estimated,  even  in  the  presence  of  a  vc-r 

large   excess   of   potassium,    by    precipitation   as   sodiuc 


\\l\      So.  U 


c,..  Will.      \N  U.YTICAL  PROCESSES. 


Boa 


.>iuiM  bismuthiiiitritc  (this  ,1  .   1910,   Hi).     The  prccipita- 
i. .  1 1    is   conducted    in    a    spci  ial    fur  in    "I    vessel,    and    the 

ili      duel     .11      100      iitul     weighed.      The     sodium 

III  .olltplex    nu\tute-.   surll  a-  sea    ualct.    ln.i\    thus 
.     .  -titliated. 

-/»  .'     Si  partition    <>j   tli>    natal.-*   of   till  It.    M 

Cavon.     L'hera.  Soc.   Proc,   1910,  26,   1 16. 

illnwinu   modification  ol    Walker's   method   'tin-  J.i 

Mi    111]   f<n    the   quiditativ    separation   of  the    metals 

f  ih'-  tin  group  has   been   found  rapid  and    satisfactory. 

\r,l     sulphide      are      reprecipitated       from     their 

■  Inn. 'ii    in    alkali,    collected,    washed,    and     boiled    with 

rat  I'd  hydrochloric  a. id  .- 1 .  - .  ■  •  u-iling  I.,  a  well  known 

i.l    separation,    .mil    llii'    remaining   arsouious   sul- 

lii.l..  filtered  ..11   from  the  diluted    solution,   nun    thru   be 

I  in  the  usual  nianni'i'  b\    making  use  of  its  solu 

itmiuoniuin   carbonate   solution.      To  tlir  tilt  rate. 

ii  hydrogen  sulphide  and  containing  antimonious 

iiur  i-ldoriil.-s.   potassium  hvdroxidc  is  added  until 

precipitated  are  |u-t   re-dissolved  in  excess 

t  alkali.      Bromine  water  i-  then  addi   I  until  the  solution 

yellow  ;    thus  mitimonite,  whirh  would  be  hydro- 

.-■'I   in    presence   ..f  ammonium   chloride,   is  oxidised    to 

ntimonatc.     The   addition    of   solid   ammonium    chloride 

uses  the  evolution  "t  nitrogen,  because  of  the  hypo- 

ramitc  presi-nl  ;    then  stannic  hydroxide  separates,  and. 

oiling,  i-  collected.     The  tiltrate  contains  only  the 

ntimony,  which  is  precipitated  as  antiniouic  sulphide  on 

i  idifying  ami  passing  hydrogen  sulphide.     The  advantage 

I  this  si 'heiiic   of  analysis   is   that    ll    employs   Walker's 

il   method  of  separating  tin  from  antimony  without 

ortponing  the  identification  of  arsenic,  which  may  result 

0  sin. ill  quantities  of  this  element,  present  finally  as 
istnatc,  being  missed  by  students. 

Vowpancti  .     Volumetric  determination  of .     Z.  Karao- 

glanoff.     Z.  anal.  C'hem.,   1010,  49,  419—424. 

1  he  effect  of  various  salts  on  the  titration  of  manganese 
nth  permanganate,  as  in  Volhard's  well-known  method. 
ii-  l«-.n  determined  ;    the  besl  results  were  obtained  with 

ii  containing  the  manganese  as  nitrate  and  in  thi- 
ol   iilvi  i    nitrate  or  ferric  nitrate,  instead  of  zinc 
.lpli.it.-.   the   reaction    proceeding   most    readily   with   the 
I  h"  results  are  somewhat  l"».  as  is  always  found 
.    Volhard's  method.      V.  Suns. 

'jattic    ■.'!./.     Determination    oj   by   the    amount    of 

aUekydt     that     run    be  liberated    therefrom.  ().   v.   Furth 
and  D.  Hi ai  n.i--.     Biochem.  Zeits.,  1910,  26.  199—220. 

r  is  shown,  in  the  first   place,  that  the  iodoform  method 

or  determining  acetal  lehydc  only  gives  results  of  practical 

the    if    certain    definite    experimental    conditions    are 

to.     Kippers    method    (see    this  J..    1901,  288)  is 

nidi  to  be  preferred  :    under  widely  differing  conditions, 

results    which    agree    very    "''ll    with    theory.      ll 

d-"  shown   that    the   liberation   of   acetaldehyde   from 

icid    by    oxidation,    though    not    quantitative,   is  so 

thai    this    process    ma\     be    used    for   determining 

I,  Ripper's  method  being  employed  for  determining 

'init    of    aldehyde    liberated.     The    determination 

1   out    as   follows  :— A    mixture  of   the   lactic   acid 

ohltion  (containing  not   more  than  0-4  grin,  of  the  acid) 

of  a  one  per  cent,  solution  of  sulphuric  acid. 

■  introduced  into  n  llask  fitted  with  a  SO  e.e.  graduated 

_  funnel  containing  .V   20  potassium  [lermanganate. 

k   i-  attached   to  a  condenser,  the  tutu-  of  which 

.'•naistji  of  a  series  of  pear-shaped  bulbs.     The  condenser 

bed  to  a  stoppered,  graduated  receiver  of  300  o.c. 

i*p»city.  l.\  an  adapter,  the  end  of  which  dips  into  50  c.c. 

in   the   receiver.     The  stopper  of   the   receive! 

doty  funnel  which   is  partly  tilled  with 

thus     forming    a    water-seal.         The     mixture     in 

is   heated,  and   kept   boiling  until  all  the  air  is 

ut  of  the  apparatus  and  the  liquid  in  the  receivei 

rise  in  the  adapter.      The  permanganate  solution 

run.  drop  by  drop,  into  the  gently  boiling  solution. 

'tion.  and  the  distillation,  being  so  regulated  that 

he  liquid  in  the  flask  is  decolorised  before  addition  of  the 


n.-\t   drop  "I    p'  i  in  'ii     unit  and    I  In    t  iii(ili  i" 

i he  drop    o)    pel  mang  in   '       olul ion   is  about    thi 

as    that     "I     thr    drop      "I     'Ii    iillate.       When     Ih.-    soliitl"ii 

in  the  llask  no  longer  becorm     decol I,  the  volui I 

P'i  iii.iii'Mii.i  I-     "lui addi  'I   '    i'  "I  "ll  ;   a  !<■«  more  '  ,<  ■ 

"i  permanganate  solution  are  then  added  t"  the  liquid  In  the 
llask.  and  . I i-i ill.i i i"ii  is  continued  until  about  anothci 
Hhi  ,..-.  i.f  liquid  has  been  collected.  The  receiver  in 
detached,  the  oontentsol  the  safety  funnel  are  ringed  into 
it.  and  the  volume  of  the  solution  is  made  up  to  800  i  .i 
tin  receiver  is  dosed  with  a  glass  Btopper,  and  the  conl 
are  thoroughly  shaken.  The  solution  is  divided  into 
three  portions  of  LOO  c.c.  each,  and  each  portion  is  treated 
with  a  known  volume  of  an  approximately  A'  in  solution 
of  potassium  bisulphite,  care  being  taken  that  ihis  is  added 
in  appreciable  excess.  Ea<  a  mixture  is  shaken,  and  allowed 
i"  stand  for  at  Leasl  l G  minutes  at  the  room  temperature, 
during  which  time  the  titer  "1  the  bisulphite  solution  used 
is   determined    with    .V   It'   iodine    solution.     The   exci 

of  bisulphite  solution  in  the  mixtures  abovo-menti I, 

is  then  determined.  For  oxidation  in  acid  solution. 
acoording  to  tin-  equation. 

CH,.CH(OH).COOB     0    CHa.C0H     ll  ,0    CO,, 

ICC.  Ol  .V  In  la.  tn  arid  requires  2  i.i  .  "t  .V  III  perman- 
ganate, and  I  c.C.  of  A  III  lactic  acid  yields  I  c.C.  "f  -V/10 
acetaldehyde  which  corresponds  to  2  c.c.  of  AT/10  iodine. 
Hence,  the  volume  of  .V/10  iodine  corresponding  to  the 
amount  of  aldehyde  in  the  distillate,  should  equal,  theoreti- 
cally, the  volume  of  A  In  permanganate  required  to  oxidise 
the  lactic  acid.  Though,  under  practical  conditions, 
these  volumes  arc  no!  equal,  the  amount  of  permanganate 
required  for  oxidation  is  a  useful  guide  to  the  amount  of 
aldehyde  in  the  distillate  The  authors  show  that  the 
amount  of  aldehyde  formed  from  the  lactic  acid  is  about 
11  per  cent,  less  than  that  theoretically  obtainable; 
since  1  c.c.  of  A'/  in  iodine  corresponds  I"  OS  c.c.  of  A'/IO 
lactic  acid,  i.e.,  0-0046  grin,  of  lactic  acid,  the  error  may 
be  practically  eliminated  by  multiplying  the  number  of  c.c. 
of  A'  '10  iodine  corresponding  t"  the  acetaldehyde  by  0-005 
instead  of  by  0-0045,  to  obtain  the  weight  of  lactic  acid. 

— L.  E. 

Nitrogen;    Determination    of    total  by  titration    with 

formaldehyde.  L.  de  Jagcr.  Z.  physiol.  C'hem.,  1910, 
67,  1—7. 
In  order  to  avoid  the  distillation  which  Kjeldahl's  pro.  eae 
necessitates,  the  author  determines  the  ammonia  formed 
by  heating  organic  matter  (urine)  with  copper  sulphate, 
potassium    sulphate    and    sulphuric    acid      by    means    of 

Sorensen's  titration  with  formaldehyde  (see  this  J..  1908, 

135).  The  phosphates  are  removed  by  treatment  with 
ferric  chloride  ill  the  presence  of  sodium  acetate,  and  the 
coppci  i-  pie.  ipitated  as  sulphide  by  addition  of  sodium 
sulphide.  The  solution  is  then  neutralised,  using  phenol- 
phthalein(not  litmus)  as  indicator,  neutralised  formaldehyde 
is  added,  and  the  liquid  is  titrated  with  alkali,  again  with 
phenolphthalein  as  indicator. — It.  V.  S. 

Peptide  linkages;    Determination  of  the  present   in 

proteins  or  their  decomt Hon  products.     V.   Henriques 

and    .1.    K.    GjaMbak.     Z.    phvsiol.     C'hem.,    1910,   67. 
8—27. 
By  means  ..t   Sorensen's  formaldehyde  titration   method 
the  authors   have   investigated   the  conditions   neeessarj 
to  ensure  the  complete  hydrolysis  ol   protein   substam 
Owing  to  the  circumstance  that  undei  energetii   treatment 
i'../..   heating  to    180   C.,  with  acid  undci    pressure),  the 
anon"  ami-  themselves  are  apt  to  I"-'-  ammonia,  il  is  not 
c.i  \  to  say  when  the  hydrolysis-  it  complete,  but  in  general, 
heating  at  150   C.  with"  3Ar'-hydrochloric  acid  for   14,  hours 
in   an   autoclave,    is    sufficient.     Prolonged    boiling    with 
concentrated  hydrochloric  acid  does  no!    always  desl 
all  the   peptide  liuk.e.  itain   ferment    hydro!-. 

wee  also  found  to  I..-  incompli  te.     R.  \  •  S. 

Chloroform    vapour    in    tht     oil    and    ih    determination; 

Apparatus  fot  Ou  absorption  of .    M.  Nicloux.     Bull. 

Soc.  Chim.,  1910,  7.  561 
Thk  chloroform  vapour  in  a  given  volume  of  air,  say  30 — 
100   litres,   can   be   completely   absorbed    by  drawing   the 
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air  through  ft  wash-bottle  containing  alcohol,  and  then 
upwards  through  ■  vertioa]  nil*-.  1  metre  Ions;  and  30 
mm.  diameter,  filled  with  glass  marbles.  A  slow  Btream 
ol  alcohol,  200  :!>'"  r-.c.  per  hour,  is  allowed  to  trickle 
down  'In-  vertical  tube.  The  chloroform  retained  by  the 
alcohol  from  the  wash-bottle  and  vertical  tube  can  then 
I*-  determined.--  F.  Shun. 

Indirubin.     Bloxam  and  Perkin.     Set  IV. 

Preparing   calcium    iartrati    from    vmatti    obtained    from 
dried  grapes.     B&B.     Sen  VII. 

Mother  liquors  from   tartaric  acid  factories  and  refineries. 
Carles.     Sei  VII. 

Iron  and  steel  analysis.     Kohout.     Set  X. 

Method1  of  analysing  atacamifc.     Aller.     Set  X. 

Modified  determination  of  tin    ethyl  ester  valut    in   butter 
analysis.     Harms  and  Petrik.     See  XII. 

Detecting  rn/n   oil  in  olivt  una"  otlnr  edibk  oil*.    Tortelli 
and  Fortini.     Sn  XII. 

Delecting  cottonseed  ml  in  olive  oil.     Marcille.    See  XII. 

Recognition  oj  the  nature  oj  the  vegetable  oil  used  in  tin 
prrparationofjuirilim.-  in  oil.    Bull  and  Saether.  See  Xll. 

Determining  specific  gravity  of  fats  and  waxes.     Lissner. 
See  XII. 

Determining  active  oxygen  in  washing  powders.     Bosshard 
and  Zwicky.    See  XII. 

Determination  of  bmziin  and  petroleum  in  turpentine  and 
pine  nil-  In/  means  of  sulphuric  mid.  Eibner  and  Hue. 
See  XIII. 

Potassium   frrrexyiinide    as    indicator    in    the   determination 
of  glucose.     Selvatici.     See  XVII. 

Determining  absohiit  extract  of  barb  g.  Scibriger.  See  XV 1 11. 

Detecting    hexamethylenetetramint     in     wines    and    musts. 
Bonis.  See  XVIII. 

Determining  ill  <*ohid  o .ri/g<  n  in  iriilir.    Jorissen.   Set  XIXb. 

Initiation  of  coca  Iran..      fuelling  and  others.     Sec  XX 

Pit.  running   eafjeha    in    loin.      Desvignes.     See    XX. 

Distinguishing   organn    derivatives    of    arsenious    and   of 
arsenic  acid.   Covelli.  See  XX. 

Volumetric  determination  of  mercuric  oxidt  in  Unguenlum 
Hydrarg.    oxyd.    ffav.,   and   of   mercury   in   Unguenlum 

Hydranj.  emir.      Willen.     See  XX. 

Patents. 

Testing  air  or  olio  r  gases  for  thur  naiti  nl  of  parti*  ular  gases  ; 

Process  and  apparatus  for .     M.  Arndt.     Fr.   Pat. 

411,310.  Jan.  <>,  1910. 
Ski  Eng.  Pat.  162  of  1910  ;  this  J.,  1910,  724.— T.  F.  B. 

Calorimetric  process  and  apparatus.     S.  W.  Parr.     Fr.  Pat. 

111,691,  Jan.  19,  1910. 
Bxi  Lb.  Pat.  047,418  of  1910  ;  this  J.,  1910,  300.— X.  F.  B. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

Carbohydrates  from  carbon  dioxidi   and  natir  in  the  absent- 

of  chlorophyll;    Photochemical  synthesis  of .  and  o 

quaternary  compounds.     D.  Bcrthelot  and  II.  Gaudechon 
Comptes  rend.,  1910,  150,  1690—1693. 

Oxides  of  carbon  and  water  vapour  have  been   made  t 
reai  I  with  each  other  by  means  of  the  light  of  the  mi  n  nrj 
vapour  lamp.     Carbon  monoxide  and  oxygen  produce 
small  amount  of  carbon  dioxide,  whilst  the  latter  gas  yield. 
carbon  monoxide  when  exposed  to  the  rays  in  the  p 
of  phosphorus.     Carbon  dioxide  and  hydrogen  give  »ain 
and  foi  m.iMrln  de  (which,  as  is  known,  is  capable  of  formin< 
carbohydrates   by  successive  condensations).     Wal 
be  made  by  t  he  action  of  the  rays  on  a  mixt  ure  of  hydingci 
and  oxygen.     Water  vapour  itself  is  decomposed  in  tin 
presence  of  carbon  monoxide  or  phosphorus.  Formaldehydi 
can  be  made  directly  from  hydrogen  and  carbon  monoxide 
Formaldehyde  is  decomposed  in  the  presence  of  nitrogoi 
when  exposed  for  several  hours  close  to  the  lamp,    (arbor 
monoxide  and  ammonia  gas  give  formamide. — F.  Shun. 
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Jahresbericht  iiber  die  Leistungcn  dcr  Chen 
Technologic  mit  besonderer  Beriicksichtigung  dci 
Elektroehemie  und  Gewerbestatistik  fur  das  Jahr 
1909.  55.  Jahrgang  oder  Neue  Folge.  40.  Jahrgang 
Bearbeitet  von  Dr.  Ferdinand  Fischer.  Professor  an  del 
Universitat  in  Gottingen.  (Jahrgang  1  bis  25  vol 
R.  v.  Wagner).  2.  Abteilung :  Organischer  Teil 
J.  Ambrosius-Barth's  Verlag.  Dorrienstrassc  Hi 
Leipzig.     1910.     Price  M.    1. 

8vo  volume,  containing  584  pages  of  subject  matter 
with  69  illustrations,  and  alphabetical  indexes  of  namei 
and  subject  matter. 

Notions  Fondamentales  de  C'himik  Organique 
Par  Ch.  Moureu,  Professor  a  l'Ecole  superieure  de 
Pharmacie  de  l'Universite  de  Paris,  etc.  Troisiemi 
Edition.  Gauthier-ViJlars.  Quai  des  Grands-Augustine 
55.     Paris,   1910.     Price  8  fr.  50. 

Small  Svo.  volume,  containing  336  pages  of  subject 
matter,  and  an  alphabetical  index.  The  general  subject 
matter    is    classified    under    the    following     headings :- 

I.  Preliminary     considerations     and     general     theories 

II.  Carbides     of     hydrogen.     III.     Oxygen     functions, 
e.g..     alcohols;      phenols;      aldehydes,     k,  tones  ;      acids 
sugars,      etc.     IV.     Nitrogen     functions.        V.     Organo- 
mineral  compounds.     VI.     Heterocyclic  compounds. 

Identification  of  the  Commercial  Dyestuffs,  BEIMG 

Vol.   111.  of  a  Method  for  the  Identificat 

Pure  Organic  Compounds  by  a  Systematic  An  alyticai 
Procedure    based    on    Physical    Properties     urn 
Chemical    Reactions.     Containing    classified    original 
descriptions     of     nearly     1,700    synthetic    and     n 
dyestuffs,  references  to  many  allied  brands,  sugg. 
on    the   examination   of   dyestuffs   in    mixture 
colour  standard.    BySAMUEL  Parsons  Mullikxn,  Ph.D.. 
Assistant    Professor    of    Organic     chemical    Ri 
at    the    Massachusetts    Institute   of   Technology. 
Wiley  and  Sons.  New  York,  U.S.  America.      Prici    $5  00 
Chapman    and    Hall,    Limited.    London,    1910.     Prici 
21s.  net.     First  edition. 
Large   Svo   volume    containing    258   pages    of    subject 
matter.    16    pages  of  alphabetical  index   of   subjects,  and 
5   sheets  of  colour   standards.     This   may    be   described 
as  a  volume  of  analytical  and  colour  tables  for  tl 
crimination  and  identification   of   dyestuffs,   not  only   by 
means  of  reagents,  but  also  by  dyeing  tests,   vein 
tests,  etc.     The  text   is  classified  as  follows : — I.     Intro- 
ductory and   historical.      II.      Directions    for    the    genera! 
analytical   procedure  in  the  examination  of  an  unknown 
dyestuff.      III.       Use      of      the      analytical      tables.     IV. 
Analytical     tables:       (i).     Azines,     oxazines,     thiazines, 
indigoes,    etc.  ;     (ii),    Triphenylmcthane   derivatives,   etc. 
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\         impounds ;      (iv),      Pyronino.        Oxyketono, 

llllnl..  n/.nvl       Hint       in.  l.mt  lu<in-       ili'i  ivntivi  -         \  1 1  mil 

.  n|.  Mil  lllv      in  ill.  i  etc;       i  \  I.      Sulphur     dycstllffs  ;       (vi), 

lill-lllllii  :  11.11    "I    .hi  -lull-    III    mixtures. 

i  III     \N  M.YSIS  ill'  I IS  AND  Ml  Hi'  IN  ES 

An  '|.  in.  in  n  \    lintiilliiiok   for  tin-  beginner.      By  Burt 
I     N'  i      \,  t  hemist  I.,  ill.'  N.h    Vnrk  Slut.-  I|.. 

First  rihtinii.     .I.'lm  Wiley  .in.l  Sons,   New    York. 

lid  in  i       i  liapman  unil   Hull.  Limited,  London, 

I'll"       I'm..'    12s.   tkl.   net. 

Snui  i     Svo    volume,    containing    309     pages     of     subject 

in  alphabetical  index.      The  text  is  illustrated 

vutli  111   cilgiavinns.       There  are    I-  sets  of  analytical   and 

liles,  and  an  ap|H'llili.\   nil  the  suliject  of       I!,  a •,'! -Ills." 

ubjccl    matter    is    classified    as    follows:      I.      Intro- 
II        \|i|.iimiii     in. I  "|"  i  at  ion.-.      III.      Ultimate 

inorganii      analysis.      I\'.     Ultimat ganii       in  •  I -, 

\       Determination      of       molecular      weights,      common 

ami      chemical      formula'.      VI.      Principles      of 

Methods.     VI  I.      \n.ih  -i      of    medicines 

lly.  \'lll.      Principles      of      microscopical      drug 

IX.      Systematic    microscopical    drug    analysis. 

i  .  Ii.inu.il-.  i  rude  drugs,  and  pharmaceutical 

preparations.      XI.   Pharmacological  methods. 

KMKNTS,  Si-ki  i  LATH  ins   vs    Til   in  II  l:  \  \  i  i  RE    \\n 

l'.\    Sir    William    A.   Tunis.    F.K.S..   etc. 

Harpei    in. I  Brothers,  45,  Albemarle  Street,  London,  \\  , 

and   New    York,    1910.       Price    2s.  tld.  cloth.  :     3s.  8d. 

leather. 

Be.   volume,  containing    K!.">  |. .. ...      .a    subject    malter, 

and  an  alphabetical  index.     The  subject  matter  is  classified 
■a  follows  :      I.   The  elements.      II.    Inter-relations  among 
lits.      III.      The    periodic    law.      IV.      Theories 
lution.      V.     Speculations. 

inv     Relations     between     Chemical    Constitution 

un>  some  Physical  Properties.     By  Samuel  Smiles, 

\--i-tant     Prof,     of      Organic      Chemistry     at 

University  ( 'ollege,  London.     Longmans,  Green  and  Co., 

1.MI-1.I    Row.    London.      New   York,   Bombay, 

.  alcutta,  1010.     I'm  i    |  |-. 

nlume,    containing    545    pages    of    subject    matter 

S3  illustrative    diagrams    and    alphabetical    indexes 

-.    subjects    and    eubstances.      It    belongs    to    the 

>t    text-books  uf    Physical   t'hemistry  edited    by   Sir 

K.C.H..     F.K.S.      The    subject     matter 

iiii-.l    as    t"lln\is  :     Mkiiivnh  m     Properties.     I. 

II.      Viscosity.        III.      Vohnii'-     relations. 

heat.     V.      Fusibility.     VI.      BoiliiiL'    point. 

kties.      I.      Refractive      and      dispersive 

II.     Absorption     of     light.     III.     Fluorescence. 

i\       Magnetic   Rotatory   power.      I  i    PROPERTY. 

I      Anomalous  elci  trie  absorpl 

.    of  the   Departmental  Committee    vppointed 
to  Enquire   djto  the   dangers    attendant  on   the 

vn    vsn   Tin:    DANGER    OR    INJURY   To   HEALTH 

UUSINU    PROM    in  -I     \\n    OTHER  CAUSES    is     illl.    MANU- 

i     E.ARTHENWAKE     imi    I   Ills  \     imi     IN     THE 

i  USES  INI  II. I  \T  U,  THERETO,  INI  1,11'lMl  TIIK  M  VKINli 

llooKAPIIIC    TRANSFERS.       Vol.     1.       Report.      |l'll. 

Wvnian  and   Suns.    Fetter    Lane.    London,    E.O. 

Is.  ...I. 
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la.SL'ii.  Humphrey.  Method  and  apparatus  for  rai  lin  ■ 
and  foroing  liquids.     July    1. 

15,999.    Ilililel.ran.lt.      Fractional    separation    of    mixed 

lull       . 

18,166  ami  18,161,  Robaoher.  Filtering  apparatus 
particularly  for  use  in  the  eyanide  process  of  extracting 
preeious  metals  from  ores.  1 1 1.8.  \|.|'l- .  Ma\  13,  1910  " 
July  6. 

Complete  Si'f.i  n  n  \  i  ion  ;  Accepted. 

18.452  (1909).    liaiy.      Furnaces.      July    13. 

19,626(1909).  L.lnii.i  \|,|.ii,iii  I,,,  emulsifying, 
pulverising,  and  homogenising  liquids.     July   13. 

l'h.:isii  (1909)  l. ii.  ...  Concentration  of  solutions  with- 
out heating  them.    July  13, 

28,300  (19091.  Vbresch.  Apparatus  for  tillering  and 
puiitving  lii|niils.      July    13. 

1040   (1910).    tiie-seni   unil   Ma-i  liiiienfalir.   t  Iggei 
P.    ^.  Initzi-    unil    In.      Apparatus    for    elevuting    liquid-. 
July  6. 
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I      GENERAL  PLANT;    MACHINERY. 

API'I.I.    \  I  [l  INS. 

15,411.  Wilde.     Utilising  the  waste  heat  of  combustion 
in. I    subsequently  condensing  them.      June  27. 
16,603.  Epstein.     See  under  XVIII. 


MINERAL  OILS   ANIi   WAXES. 
DISTILLATION  :     HEATING  ; 
LIGHTING. 

Applications. 

15.152.  Iodides  and  Swan.  Production  of  combustible 
gas.     June  28. 

15,707.  Teed  and  others.  Recovery  of  sulphur  from 
gases.     June  30. 

15,801.  Stobie.     (!as  producers.     July  -. 

15,877.   Burkheiser.     See  undtr  VII. 

10,193.  Collin.    See  under  VII. 

10.197.  (iriinshaw.  Manufacture  of  fuel  in  the  form  of 
briquettes  from  coke  breeze,  anthracite,  ami  bituminous 
culm.     July  6. 

Complete  Specifications  Accepted. 
12,583  (1909).   Rowing.     Retorts   for    making   gas   and 

i  .  ike.        .llllv     Ii. 

I. -..497  (1909).  Boyer  and  others.     Set   under  XII. 

1.-1.559  (1909).  Cone.      ( liberation  of  gas.     July  13. 

16,730  (1909).  \-tin.  (las  produecr  tor  making  gas 
from  peat.      July   Ii. 

16,647  (1909).'  Beasley  and  Bradbury.    .SV  e  unde r  X  \  1 1 1 . 

19,297(1909).  Iloliniann.     See  under  XXIII. 

20.492  (1909).  Duchanoy    and    others.      Gas    producers. 

July  6. 

23,434  (1909).  Visseaux.  Manufacture  of  incandescent 
in. nidi.-.      July    13. 

28.048  (1909).  Franke.  Manufacture  of  briquette-  ,.t 
porous,  hygroscopic  fuels.     July  6. 

28.054  (19ii'.i).  M vs.  Composition  for  purifying  air- 
gas.     July  13. 

28,467(1909).  Dicker  (Underfeed  Stoker  Co.  of 
America).     See  under  XXIII. 

29,930  (1909).  Fabry.  Apparatus  for  removing  tar 
from  coke  oven  gas,  retort  gas,  &c.     July  ti. 

11.491  (1910).  Bowing.  Retorts  for  use  in  making 
water-gas.     July  0. 

Ill      TAB  AND  TAR   PRODUCTS. 

Application-. 

15.342.  Levinstein.  Wyler.  and  Levinstein,  Ltd.  Di- 
phcnvlauiine  derivative  and  the  production  of  dye-turfs 
therefrom.     June  27. 

15,646.  Ransford  (Cassella  und  Co.).  Manufacture  of 
an  ammophenymaphthimidazole  oxysulphonie  acid  and 
azo  dye-tulTs  therefrom.     June  29. 

15.711.   Ua-.  lug.     Tar    paint     or    tai  [Ger. 

Appl..  May  4.   1910J*     June  30. 

10.151.  Bloxam  (UUmann).  Manufacture  of  carboxytic 
acids  of  the  anthraquinone  -■  ries.     July  ii. 

hi. 272.  CTlniaiin.  Manufacture  of  derivatives  of  the 
anthraquinone  series.     July  7. 
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COMPLETE   SPECIFICATIONS   ACCEPTED. 

14,806  (1909).  Wetter  (Rfltgerawerke  A. ■<:.).  Meta- 
cresol  ortbo-ozaJii  acid  ester  and  its  production.     July  6. 

lfi.071  (1909).  [jessing.  Method  of  decomposing  hydro- 
carbons.     Julj   6. 

22,598  (1909).  Newton  (Bayer  and  Co.).  Producing 
m-arainobenzaldehyde  and  its  salts,  and  the  anhydro- 
compound  of  o-annnobenzaldehyde.     July  6. 

slim  (1910).  Bayer  and  Oo.  Manufacture  of  hydro- 
carbons with  more  than  one  double  bond.     July  13. 

IV.- i  OLOURLNG  MATTERS  AND  DYES. 

Applications. 

16,842.   Levinstein,  Ltd.,  and  others.     See  under  III. 

15.390.  Bloxam  (Act.-Gee.  f.  Anilinfabr.).  Manufacture 
of  ii7.o  colouring  matter.     June  -7 

16.391.  BJoiam  (Chern.  Fabr.  Griesheim-Elektron). 
Manufacture  of  a  substantive  disazo  dyestuff.*     June  27. 

15.443.  Wyler,  and  Levinstein,  Ltd.  Bromine  deriva- 
tives of  indigo  and  their  production.     June  28. 

15.523.  Meister.  Lucius,  und  Bruning.  Manufacture  of 
a  vat  dyestuff  of  the  anthraquinone  series.  [Ger.  Appl.. 
.lulv  31,  1909.]*     June  28. 

16,646.  Ransford  (Cassella  und  Co.).     See  under  III. 

15.649.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  condensation  products  and  dyestuffs 
of  the  anthracene  series.     June  29. 

16,271.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  benzanthrone  compounds.     July  7. 

16,440.  Cllmann.  Manufacture  of  vat-dyeing  dyestutfs 
i  if  the  anthracene  series.     July  9. 

Complete  Specifications  Accepted. 

15,142  (1909).  Wyler,  and  Levinstein,  Ltd.  Dyestuffs 
of  the  indigo  series  and  their  production.     July  6. 

17.818  (1909).  Wyler.  and  Levinstein.  Ltd.  Dyestutfs 
derived  from  indigo  and  their  production.     July  13. 

21.581  (1909).  Johnson  (Kalle  und  Co.).  Manufacture 
of  brominated  colouring  matters  of  the  thioindigo  group. 
July  13. 

24.-187  (1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  acid  wool  dyestuffs.     July  13. 

24.703  (1909).  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Manu- 
f.n  hire  of  sulphurised  dyestuffs.     July  13. 


V.— FIBRES;    TEXTILES!    CELLULOSE ;     PAPER. 
Applications. 

15,700.  Verein.  Clanzstuff-Fabr.  Utilising  the  refuse 
from  the  manufacture  of  artificial  silk  from  cellulose. 
[Ger.  Appl..  Dec.  20,  1909.]*    June  30. 

15,762.  Pellerin.  Preparation  of  xanthic  solutions  of 
cellulose.     June  30. 

16,897.  Carron.     8et   under  IX. 

Complete  Specifications  Accepted. 

15,306(1909).    Lilienfeld.      Coating     or     printing      with 

viscose.     July  13. 

I  s,694  I  1009)  I  leydc  nhau>  and  others.  I  elluloid  sub 
statute  and  its  manufacture.     July  6. 

19.963   (19091.   Cernacrt.    Munufuet lire  of  paper.   July  6. 

6538  (1910).  Berg  and  Imhoff.  Preservation  of  tin- 
weighted  silk.     July  13. 

11.729  (1910).  Fabr.  de  Soie  Artific.  de  Tubize.  Collect- 
ing the  rapours  of  the  volatile  solvents  used  in  making 
artificial  silk.     July  13. 


15,819.    Beeke.     Producing     multi-coloured     effects   i 
spun    and     woven    goods.      [Ger.    Appl.,   Aug.    11,    1909 
July   1. 

15,926.  Grime.  Producing  whites  and  other  colours  i 
indigo  bines.     July  4. 

16.206.  Goetz.  Apparatus  for  dyeing,  bleaching,  mo 
danting,  Ac.,  wool,  cotton,  and  other  fibrous  substance 
July   7. 

16.389.  Calico  Printers'  Assoc,  Ltd.,  and  Hem 
Production  of  resist  effects  in  printing  on  textile  fabric 
July  9. 

16.403.  Hunt  and  Moscrop.  Mouthpiece  seal  for  stOVi 
or  chambers  used  for  developing  colours  on  fabrii 
July  9. 

Complete  Specifications  Accepted. 

19,213  (1909).  Tate.  Waterproofing  fibrous  material 
July    13. 

22,604  (1909).  Gilmore.  Apparatus  for  drying  fabric 
July  13. 

25.999  (1909).  Beeke  and  Beil.  Dyeing  half-woolh 
goods.     July  13. 

1309  (1910).  Jaumandreu.  Apparatus  for  conveyh 
skeins  of  vain  through  dveing,  bleaching,  and  like  hath 
July  6. 

3591  (1910).  Patent  Borax  Co.,  and  Bradford.  8 
under  XII. 

7094  (1910).  Ges.  f.  Chem.  Industrie  in  Basel.  Produ 
ing  discharge  effects  on  coloured  grounds.     July  13. 

VII.— ACIDS:    ALKALIS:    SALTS;    NON-METALL1 
ELEMENTS. 

Applications. 

15,525.  Guye      and      Darier.     Manufacture     of    alki 
nitrates  and  alkaline  earth  nitrates.     [Fr.  Appl..  July 
1909.]*     June  28. 

15,707.   Teed  and  others.      See  under  II. 

15,817.  Christie.  Manufacture  of  ammonium  sulphat 
July   1. 

15,877.  Burkheiser.  Preparation  of  ammonium  sulphi 
or  sulphate  from  gases.  [Ger.  Appl.,  Julv  2,  1909. 
July  2. 

15,973.  Johnson  (Badische  Anilin  und  Soda  Fabrii 
Manufacture  of  ammonia.     July  4. 

15,991.  Bernstein.  Manufacture  of  cuprammoniu 
solution.*     July  5. 

16,169.  Sefto'n-Jones  (Quade).  Production  of  wall 
soluble  crystalline  aluminium  formate.*     July  6. 

16. 193.  Collin.  Manufacture  of  ammonium  sulpha 
from  moist  gases.*     July  6. 

Hi. 275.  Aluminium-Industrie     A.-G.      Manufacture 
hydrocyanic  acid.     [Swiss  Appl.,  Sept.  24.  1909.]*     July 

"  16,368.    Badische  Anilin  und  Soda  Fabrik.     Mam 
of  nitrides.     [Ger.  Appl.,  July  9,  1909.]*     July  8. 

16.454  and  16.455.  Freeth  and  Cocksedge.  Manufactu 
of  ammonium  nitrate  from  sodium  nitrate  and  ammonia 
sulphate  or  bicarbonate.     July  9. 

Complete  Specifications  Accepted. 

12,226  (1909).  Feld.  Production  of  hydrocyanic  tv 
from  metallic  cyanides.      July   6. 

30,380  (1909)".  Johnson  (Badische  Anilin  und  So 
Fabrik).     Manufacture  of  ammonia.     July  0. 

8438  (1910).  Imray  (Soc.  Chem.  Ind.  in  Bash 
Manufacture  of  concentrated   formic  acid.     July   13. 

10,815(1910).  Collett  and  Eckardt.  Convert  ing  ealciu 
cyanamide  into  nitrate  of  Ume.     July   13. 

11,906  (1910).  Cassella  und  Co.  Manufacture  of  i 
hydrous  sodium  hydrosulphite.     July   13. 


VL— BLEACHING ;    DYEING;    PRINTING; 
FINISHING. 

Applications. 

15  407.   Derreumaux  Bultean.     Means  for  dyeing  fabrics. 
[Fr.  Appl..  July  21,  1909.J*     June  28. 


VIII.— GLASS  ;    CEKAMK  8. 

Applications. 

16,064.   Pilkington.     Drawing  glass.     July  5. 
16,441.    Bloxam  (Siemens  und  Ho  lake   A.-G.).       Mum 
fa.  lure  ot  glass        Addition  to  No.  956:;  of  1908.]*     Jul} 
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l.V     BUILDING  M  \  r i : i :  i  \]£. 

\i  n  ii   u  tOHS. 

16,713.  Suoher.     Proceaa  for  hardening  and  preserving 
•     Juno  30. 

Rendering    wood,    canvas,    &c,    fire- 

mintnnt  and  water  and  vermin  repellant.     July  2. 

16,028.    Harms     and     Small.     Manufacture     of     liquid 
concrete.*     July  5. 

16,006.   Mason.     See  under  X. 

16,462.  Chamberlain  and  Chamberlain.     Treatment  of 
im  or  plaster  of  l'aris.*     Jul 

i  i. mii  in:  Sp»  uii.vrioN  Accepted 

16,649  (1909)    Ba  ku        Manufacture  of  artificial  atone. 
July   13. 


X.— METALS  :    METALLURGY,  INCLUDING 
ELEi  CRO  mi.i  M.i.rin.v. 

1  ICATIOXS. 

15.507.   Beck.     Pvrophoric  metal  alloys.      [Addition  to 
if  1909.     Ger.    ippl..  July  1,  1909.]*     June  28. 
i    Sefton-  Jones  (Prevot).     Electrolytic  copper  pro- 
cess.    Juno  29. 

16,674.  Zohrab,    Evans,   and    Brown.     Blast   furnaces. 
June  ■:•.'. 
I -""» . T ; » -t -  Ailainsi.ii.     Aluminium  solder.     July  I. 
16,892.   Parsons  and  Silberrad.     Alloys.     [Comprised  in 

12,  Jan.  4,  1910.]     July  2. 
15,984.  Dabritz.     Hardening  iron  and   steel.*     July  4. 
16,0'Jti.   Mason.     Manufacture     ol      refractory     bricks, 
.  used  iii  furnaces  for  smelting  metals.     July  6. 
16,156 and  16,161.  Robacher.     Set  underl. 
16,177.  Duke.     Alloy  and  its  manufacture.     July  6. 
16,287.  Clement.     Separating    metallic    particles    from 
pnlverulentnins.se;        Ital.    Vppl.,  July  9,  1909.]*     July  7. 

V ED. 

l-'.JT'-i     and     27,364    (1909).    Wynne.      Separation     of 
ores,  Jtc.   Julv  6. 
1 1. nIl'    and     14.813  (1909).  Smallwood.     Furnace    for 
ing  metals  and  masting,  calcinin:;.  and  <tm  Itiii-r  ores. 
Julv  6. 

Mackintosh.     Alloys.     Julv  13. 
16,913(1909).   Wasserfuhr.        Protection  of    iron,  &c, 
again  i  ric  influences.     July   13. 

Landau    (Landau).      Apparatus   for   dis- 
solving im  oces.     July  6. 

2     I'lo'ii.   Wolff.     Desulphurising   and   deoxidising 

ii.      Extraction  of  tin  and   like 
from  ores  and  slags.     July  13. 
'      Hani-.        1.'  position      apparatus. 

Julj 

-  ■  (190'JI.    M.  Keehnic      and      Beasley.      Separating 
uicnalh     compounds  from  complex  ores,  mattes,  residues, 

'linker.      Continuous    slimes     vacuum 
July    13. 
1910).    Dallemagne  and   1'allemngne.      Ore  con- 
July  6. 


Comi  i  i  i  i    Sp]  mil   ii  i-'.       \.  ii  PTBD. 

1 1,937  1 1009     I  irunwald.     Electrii   Induction  fu 
Julj   6. 

30  163  1 1909).  8i  bulte.      Ipparatu    foi   i  Ii  -  tooh  ti<  alh 
removing  grease  from  object*  to  be  galvanised.     July  13. 

B46  (1910).    Lacroix.     Electrolysis  ol  metallii  solution!. 
July   8. 

6696  (1910).  sMn.it   and  Gen.     Electrolytic  apparatus 

with  a  liquid  annular  anmle.      July  13. 


Ml.  -  FATS;    OILS;    WAXES. 

\l Tl    Ii    VIHAS. 

15,829.  Built     .rien.i.  itmeiit     of     gl\  ■  ■ 

July   1. 

16,903.  I  i..-!ield  ami  s,.ns,  Ltd.,  and  MarkeL  Con- 
version of  unsaturated  fatty  acids  or  their  glyceridee 
into  saturated  compounds.  [Addition  to  No.  1 5 1  ■">  "t 
1903.]     July  .'. 

i  oarpi  i  1 1:  Spi  mii.  ii  i..-.s   \. .  1 1  i  kd. 

15,497  l  1909).  Boyei  and  nthers.  Preparation  of  lubri- 
.  ating  oils  having  a  basis  of  castor  oil  and  mineral  oils. 
Julj   6. 

3691   (1910).  Patent  Borax  Co.,  and  Brad f.. id 
and  other  saponaceous  eoni|>ounds.  ■<  bleaehing 

compounds,  &c.     July   13. 


XIII.— PAINTS  ;  PIGMENTS;  VARNISHES;  RESINS. 

Applications. 

15,462    I !  '      Manufacture  of  colours.     June  28. 

lii.25t;    and     16,259.  Lake    (Standani  1    Co.). 

Production  of  resinous  impounds  suitable  for  insulating 
electric  cables.  &c.     July  7. 

Complete  Spi  cm<  ittons  A<  i  epted. 

29,886  (1909).  Marks    (Southern    Manufacturing 
Extraction  of  turpentine,  oils,  and  other  products  from 
wood.     July   13. 

1178  (1910).  Krusemann     and     PooL     Production     of 

zine   white.     July  6. 


XIV— INDIA-RUBBEB  ;    Gl  TTA-PERl  HA. 
Applications. 

15.357.  Oswald  and  Edwards.     Machini 
crude  rubber,  &c,  to  a  liquid  or  semi-liquid  state.     Jul 

16,286.  Wassmer.     JIanufacture    of    synthel 
July  7. 

16,407.   Bridge.     Extracting  rubber  or  gums  from 
vines,  shrubs,  bulbs,  &e.     Jul 

16,438.  Campbell.     Production   of   artificial   rubl 
the  like.     July  9. 

16,466.   Leemans.     Dissolving  vulcanised  india-i 
Julv  9. 


XI.     ELE(  ["RO-l  HEMISTRY. 

Applications. 

16,067.  Arledter.     Electrolysis.     Jul.    a 
16,256    and     16.2;  I.  J  Stand  Chi  uiical    Co.). 

Mil. 

I  Standard    I  hemical    Co.).     Preparation 

of  insulating  compounds.     July  7. 


XV.— LEATHER;  BONE;  HORN;  GLUE. 

AlTLII  Ai 

15.707.  Folscb.  Preparatio!  '  a  lubricant  for  water- 
proofing leather,  &c*     Jul 

16,798.   Folscb..     Wal  leather     and     other 

materials.*     Julv   1. 

lo. 437.  i  ampbell.  Production  of  artificial  leather 
or  the  like.     Ju! 
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XVH.— SUGAKS;    STARCHES;    GUMS. 

COMfUTTB    S  HOHS   A(  i  EPTED. 

16,845  (1909).  Soo.  Anon.  Raffinerie  Moderne.  Ap- 
ooncentrating  and  boiling  areen  syrups. 
Julv  6. 

20,086  (1909).  Beckmann.  Manufacture  of  an  ad- 
hesive composition  in  powdered  form.     July  13. 


XVIII.— FERMENT  ATK  IN  INDUSTRIES. 

Applications. 

15.503.  Epstein.  Distillation  or  rectification  and  the 
utilisation  of  the  residue.     June  28. 

15.504.  Von  Stnokrad.  Manufacture  of  fruit  wine. 
Jun.   28  , 

15,613.  Howell.  Improving  the  dietetic  value  of  malt 
beverages.     June  29. 

16.200.  Stewart.  Electrolytic  extraction  of  wort  from 
yeast,  brewers'  or  distillers'  grains,  and  brewers'  spent 
hup-,  and  drying  yeast,  grains,  and  spent  hops.     July  7. 

Complete  Specifications  Accepted. 

15,278  (1909).  Porteus.  Treatment  of  malt  for  mashing 
purposes.     July  6. 

15,740  (1909).  Krieger.  Treatment  of  malt  returns  or 
drafts  to  secure  a  mc-e  complete  utilisation  of  the  malt. 
Julv  6. 

1196  (1910).  Overbeck.  De-alcoholisation  of  beer. 
Julv  6. 


XIX.— FOODS.     WATER  PURIFICATION; 
SANITATION. 

Applications. 

15.729.  Woosnam  (Whetham).  Manufacture  of  food- 
stuffs.    June  30. 

15,767.  Candy  and  Candy.  Purification  of  water. 
Julv   1. 

15.si!T.  Sue.  Anon,  des  Nouveaux  Agglomeres  Com- 
bustibles. Treatment  of  night-soil  and  other  refuse. 
[Fr.  Appl..  May  17,  1910.]*     July  1. 

15.959.  Fernbaeh.  Treatment  of  lemon  juice.  [Fr. 
Appl.,  July  3,  1909.]*     July  4. 

Complete  Specifications  Accept!  d. 

22,864  (1909).  Adams.  Sewaee  purification  plant. 
Julv  13. 

26.842  (1909).  Wetter  iRiedel).  Process  for  purifying 
water.     Julv  13. 

2073  (1901).  Schilling.  Apparatus  for  removing  fat 
from  effluents,     .lulv   13. 

3969  (1910).  Richardson.  Purifying  or  clarifying 
water.     Julv    13. 


XX.— ORGANIC     PRODI'i  is  ;      MEDICINAL     SUB- 
STANCES;    ESSENTIAL   OILS. 

Applications. 

15,392.  Bloxam  (Boehringer  und  Sohne).  Manufacture 
of  quinine  compounds.*     June  27. 

15.560.  Johnson  (Verein.  Chininfabr. Zimmer  und  Co.). 
Manufacture  of  esters  of  the  hydrohalogen  addition 
products  of  quinine.     June  28. 

15,696.  Weil.  Preparation  of  a  compound  of  tannin, 
silver,  and  albumen.*     June  30. 

15.722.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  aromatic  ammonium  compounds.  [Com- 
prised in  Ni >.  31 1.505,  Dec.  30,  1909.]     June  30. 

15,890.  Wellcome  and  Ewens.  Manufacture  of  a  physio- 
logically active  base.     July  2. 

16,048.  Wolff  und  Co.  Manufacture  of  compounds 
containing  iron,  albumin,  and  phosphorus.  [Ger.  AppL, 
July  23.  1909.]*     July  5. 

Complete  Specifications  Accepted. 

15.552  (1909).  Rose  and  Siddall.  Rotary  machine  for 
extracting  essential  oils  from  limes,  lemons,  oranges, 
bergamots,  &c.     July  6. 

19.087  (1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  ketone  alcohols.     July  13. 

24,298  (1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  /3-methyladipic  acid.     July  6. 

XXL— PHOTOGRAPHIC  MATERIALS 
AND  PROCESSES. 


Applications. 


screens     for 
10.     1909.]* 


16,273.  Ruth.  Manufacture  of  colour 
colour  photography.  [Ger.  Appl.,  July 
July  7. 

16.421.  Herzka.     Manufacture  of   photographic^  plates 
which  avoid  halation.     July  9. 


Complete  Specification  Accepted. 

17.324  (1909).  Hollingsworth.  Sensitised  albuminised 
paper  for  photographic  purposes.     July   13. 

XXIL— ANALYTICAL  PROCESSES. 
Application. 
15,408.  Trezise  and  Sheppard.     Photometers.     June  27. 
Complete  Specifications  Accepted. 

16,647  (1909).  Beasley  and  Bradbury.  Recording  gas 
calorimeter  especially  for  the  analytical  examination  of  the 
prodnots  of  combustion.     July  13. 

19.297  (1909).  Hohmann.  Automatic  gas  analysis 
apparatus.     Julv  13. 

28.467  (1909)."  Dicker  (Underfeed  Stoker  Co.  of 
America).     Analysis  of  gas.     July  13. 
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Official  Notice. 


ORDER    OF  MERIT. 

Bin    Majesty    the   Kmi'    has  boon    pleased    to    confei 

the  distinction    ol    the    Ordei  ,,t     Merit    upon    Sii    Win. 

-       i    member  of  the    tirst    Council    •■!    the 


Liverpool  Section. 
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THK    SEPARATION    OF    OIL    FROM    CONDENSER 
WATER    BY    ELECTROLYSIS. 

UY    KlnsOALE    ELUS. 

Thi?  paper  is  the  result  of  some  experiments  undertaken 
primarily  to  determine  the  reactions  which  take  place  in 
Ota  Davis-Perretl  electrolytio  oil  separator.  These 
experiments  led  to  an  investigation  of  the  properties  of 
nil  emulsions,  more  particularly  in  connection  with  the 
various  methods  in  use  for  separating  the  oil  from  the 
water. 

The    Davis-Perrett    oil    separator   was   designed    more 

particularly  for  separating  the  oil  from  condenser  water. 

and  has,  as  far  as  1  know,  been  hitherto  used  only  in  that 

connection,  but  it  may  be  used  equally  well  for  separating 

emulsions  or  suspensions,  as  I  will  show  later. 

Before  takiiiL'  up  the  question  of  the  separation  of  the 
oil  from  the  condenser  water,  I  will  first  review  briefly  the 
general  properties  of  condenser  water. 

A-  i-  well  known,  the  lubricating  oil.  when  it  reaches 
the  hot  cylinder  walls,  is  so  reduced  in  viscosity  that  it 
rapidly  runs  down  to  the  lowest  point  of  the  cylinder 
and  is  either  blown  away  through  the  exhaust  or  rained 
"tT  by  the  drain  pipe.  The  oil  then  is  carried  by  the  -team 
chiefly  in  the  form  of  fine  spray,  and  only  to  a  certain  extent 
our.  In  the  ease  of  saturated  steam  the  oil  is 
carried  as  thin  films  of  oil  surrounding  the  drops  of  water. 
The  usual  method  df  separating  the  oil  is,  of  course,  to  pass 
mi  through  a  baffle-plate  separator,  the  water  and 
oil  being  collected  and  ran  off  together.  The  amount  of 
oil  carried  away  by  the  exhaust  steam  is  only  one  part  in 
rive  ,,r  ten  thousand,  and  henee.  however  high  may  be  the 
boiling  point  of  the  oil,  a  considerable  part  of  the  oil  carried 
steam  must  necessarily  be  vaporised.  This 
vaporisation  is,  moreover,  greater  on  account  of  the  fact 
that  lubricating  oils  are  a  mixture  of  hydrocarbons  of 
various  boiling  points,  the  lowest  boiling  constituents  of 
which  are  readily  vaporised  at  the  temperature  of  the 
steam.  It  is  evident  therefore  that  separators  placed  in 
am  pipe  cannot  remove  all  the  oil,  however  well 
thev  may  he  designed.  Some  tests  made  at  the  Massachu- 
stitute  of  Technology  on  baffle-plate  oil  separators 
show  that  the  amount  of  oil  separated  out  in  this  way  is 
about  75  per  cent,  of  the  total  oil  contained  in  the  steam. 
The  remaining  2.">  per  cent,  of  oil  goes  on  to  the  condensers 
tad  is  precipitated  in  the  water  in  the  form  of  verv  minute 

lies. 

lubrication  of  the  engine  is  normal  and  an 

ator  is  placed  in  the  steam  pipe,  the  condensed 

hould  not   contain   more  than   about   one   part   in 

-thousand  of  oil.  the  percentage  beinp 

igher  if  no  sepai  i  1.     The  drops  of  oil  in 

this  very  dilute  emulsion  are  extremely  small.  a\, 

iilv  000005  of  an  inch  in  diameter,  and'  it  is  on  account  e.f 
their  extremely  small  size  that  the  difficulty  of  separating 


iris*   .  and   ii  o    ih,   pi,, p. 

I   i  olloid  I  lie    -i/,-  ,,t   the 

particles  does  no  lire  of  thi    lubrii  it 

Oil  in  on  the  method  iif  their  formation,  for  as  \,  wi  " 
shown,  emulsions  produced  by  distillation  in  -team  contain 
globules  of  approximateh  the  same  site  a-  those  contain  d 

in    othei    emulsions.      The    large!    globules    are,    how 

considerably  largei  than  tie-  ai  found  by  l.< 

mid    probably    these   larger   globules    un    those   pari 
which  wen-  carried  over  mechanically   by  thi    steam,  the 

smaller  globules  being  those  produced  by    ■  in  of 

the  oil  vapour. 

A  small  amount  of  the  oil  i  on!  tilled  in  the  water  can  be 
rated  bj  flotation,  but  the  velocity  at  whioh  tin- 
globules  rise  through  the  water  i-  extremely  small  even 
For  those  globules  of  average  size,  while,  as  Perrinf  and 
others  have  shown  in  the  case  of  gamboge  and  gum  mastic 
emulsions,  there  is  in  any  emulsion  always  a  numb> 
ultra-microscopic  particles  which  will  not  separate  out, 
however  long  the  liquid  containing  them  is  allowed  to 
stand. 

In  condenser  water,  after  the  larger  globules  have  risen 
to  the  surface,  a  very  stable,  if  very  dilute,  emulsion  is 
obtained  which  may  be  kept  for  months  without  separating 
out  completely.  The  chief  characteristics  of  such  an 
emulsion  are  dependent  on  the  fact  that  the  globules  are 
electrically  charged,  which  is  shown  by  tho  fact  that  they 
migrate  in  an  electric  field.  The  striking  feature  to  be 
noted  with  regard  to  the  velocity  of  migration  of  these  oil 
globules  is  that  it  is  of  the  same  order  of  magnitude  as 
those  of  the  majority  of  ions  and  of  other  suspensions  and 
colloidal  solutions.  Not  only  does  the  close  agreement 
between  the  velocity  of  migration  of  these  oil  globules 
and  that  of  other  colloidal  solutions  indicate  that  the 
emulsion  may  be  treated  exactly  like  a  true  colloidal 
solution,  but  the  analogy  is  borne  out  by  the  fact  that,  as 
these  oil  globules  an  negatively  charged,  they  can  be 
precipitated  by  means  of  oppositely  charged  colloidal 
solutions,  for  example,  colloidal  ferric  hydroxide.     ■ 

1  -illation  of  the  oil  globules  by  means  of  electrolytes 
is  impossible,  owing  to  the  extremely  dilute  nature  of  the 
emulsion.  I  might  remark  here  that  coagulation  of  an 
emulsion  does  not  appear  to  involve  in  any  way  the  coales- 
cence of  the  oil  globules,  but  is  simply  the  aggregation  of 
the  minute  oil  globules  into  particles  sufficiently  large  to 
be  removed  by  filtration. 

Returning  now  to  the  Davis-Perrett  oil  separator,  this 
consists  essentially  in  the  electrolysis  of  the  condenser 
water  using  iron  electrodes,  some  electrolyte,  usually 
sodium  carbonate,  being  added  to  the  water  to  raise  its 
conductivity.  Whatever  the  nature  of  the  electrolyte,  a 
basic  salt  is  always  produced  on  account  of  the  alkali 
formed  at  the  cathode.  The  precipitate  formed  entangles 
the  oil  globules,  so  that  when  the  electrolysed  solution  is 
filtered  all  the  oil  is  removed.  Complete  precipitation  of 
the  compounds  of  iron  does  not  take  place  all  at  once,  so 
that  if  the  emulsion  is  filtered  immediately  the  filtrate 
often  contains  colloidal  ferrous  compounds.  If  the 
emulsion  is  hot.  as  would  be  the  case  with  condenser  water, 
this  colloidal  solution  is  not  formed. 

If  treated  cold  the  elect  n  ilysed  solution  should  be  allowed 
to  stand  for  a  little  time  before  tiltering.  the  presence  of 
precipitated  iron  compounds  producing  the  precipitation 
of  the  remainder  of  the  iron.  1  obtained  an  analagous 
result  when  the  oil  was  precipitated  by  colloidal  ferrio 
hydroxide.  In  this  case  I  found  that  above  a  certain 
concentration  all  the  colloid  was  precipitated,  however 
great  the  excess,  that  is.  within  limits.  From  this  it 
appears  that  the  presence  of  tic  ,  oagulated  colloid  brings 
about  in  some  way  the  precipitation  of  the  excess  of 
colloid  added.  The  same  is  true  in  the  case  of  electro- 
lvsis.  the  colloidal  solution  obtained  being  only  precipi- 
I  in  the  presence  of  the  coagula.     With  colloidal  ferri, 

•  Zeit.  Chern.  Ind.  Kelt.,  WOO,  211. 
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hydroxide,  the  precipitation  must  occur  on  the  surface  of 
the  oil  globule,  ami  the  precipitation,  which  is  apparently 
catalysed  by  the  presence  of  coagulated  ferric  hydroxide, 
must  continue  as  it  began  around  the  oil  globule.  The 
fact  that  the  precipitation  of  the  colloidal  obtained  by 
electrolysis  only  takes  place  in  the  presence  of  the  coagula 
would  point  to  the  same  mode  of  formation  in  the  two 
cases.  I  then  examined  microscopically  the  precipitate 
produced,  first,  when  the  oil  globules  were  coagulated  by 
colloidal  ferric  hydroxide,  secondly,  when  the  precipitate 
was  produced  by  the  electrolysis  of  a  sodium  carbonate 
solution  using  iron  electrodes,  and  thirdly,  the  precipitate 
obtained  by  precipitating  basic  ferrous  sulphate  in  the 
water.  The  appearance  of  the  precipitate  produced  in 
these  three  cases  is  exactly  similar,  which  is  a  further  proof 
that  the  electrolytic  separation  of  the  oil  is  extremely 
closely  allied  in  its  nature  to  colloidal  coagulation,  and 
consists  in  the  precipitation  of  a  positively  charged  com- 
pound around  the  negatively  charged  oil  globules.  Further, 
the  similarity  of  the  coagula  shows  that  the  function  of 
electrolysis  is  merely  to  produce  the .  precipitation  in  the 
water  of  a  positively  charged  basic  ferrous  salt. 

There  have  been  various  attempts  made  to  separate 
the  oil  from  the  condenser  water  by  precipitating  substances 
therein,  and  the  general  idea  of  cleansing  water  from 
suspended  impurities  by  means  of  flocculent  precipitates 
is  an  extremely  well-known  mode  of  water  purification. 
The  principal  substances  used  for  the  purification  of  water 
from  suspended  impurities  are  ferric  and  aluminium 
hydroxides  and  other  voluminous  precipitates. 

I  next  made  some  experiments  to  determine  whether 
the  separation  of  the  suspended  matter  depends  on  the 
electrical  charges  carried  both  by  the  suspended  substance 
and  by  the  precipitant,  or  whether  it  is  merely  a  question 
of  mechanical  inclusion.  Aluminium  silicate  is  a  good 
example  of  a  flocculent  precipitate,  but  when  this  substance 
is  precipitated  in  an  emulsion  the  oil  is  not  coagulated  in 
any  way,  as  can  be  seen  from  the  photograph,  which 
illustrates  the  mechanical  inclusion  of  the  oil  globules  by 
means  of  aluminium  silicate.  The  precipitate  being  white 
does  not  show  up  in  the  micro-photograph. 

I  then  noticed  that  Pickering*  stated  that  colloidal 
ferric  hydroxide  and  basic  salts  were  good  emulsifiers,  but 
that  aluminium  silicate  would  not  emulsify  oil  at  all. 
From  these  and  other  experiments  now  being  made,  it 
would  appear  that  the  electrical  charges  carried  by  the  oil 
and  by  the  emulsifier  play  an  important  part  in  the 
phenomena  of  emulsification. 

While  the  cause  of  this  precipitation  on  the  surface  of 
the  oil  globules  is  probably  the  difference  in  the  electrical 
charges  carried  by  the  oil  globule  and  by  the  precipitating 
substance,  the  surface  tension  at  the  oil-water  interface 
will  also  have  considerable  influence.  These  two  effects 
are  most  likely  very  largely  inter-connected,  but  it  should 
be  remarked  that,  according  to  Cohen'sf  law,  all  sub- 
stances suspended  in  water  are  negatively  charged  with 
the  exception  of  hydroxides  and  basic  salts.  Hence  the 
basic  ferrous  carbonate  formed  by  electrolysis,  and  the 
basio  ferrous  sulphate  formed  by  chemical  precipitation 
are  both  positively  charged,  and  so  should  precipitate  on 
the  surface  of  the  oil  globules,  as  has  been  shown  to  be 
the  case. 

Further,  it  is  well  known  that  agitating  water  with 
various  substances,  followed  by  sedimentation  or  filtration, 
will  remove  bacteria  and  other  suspended  solid  matter. 
This  principle  has  been  applied  to  the  separation  of  oil 
from  condenser  water  by  Dehne,  who  ases  alumina  for  this 
purpose.  He  adds  hyd rated  alumina  made  into  a  cream 
with  water  to  the  emulsion  and  filters  the  mixture.  The 
oil  is  thereby  retained  by  the  alumina.  Here  again  the 
electrical  charges  on  the  oil  or  on  the  bacteria  or  other 
suspended  matter  appear  to  play  an  essential  part.  If 
tin>  ly-powdered  animal  charcoal,  which  i-  positively 
charged,  is  shaken  up  in  an  emulsion  and  the  liquid  allowed 
to  stand,  the  particles  of  charcoal  carry  down  with  them 
globules  of  oil.     This  is  practically  a  case  of  the  precipi- 
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tation    of    two    oppositely    charged    suspensions,    and 
therefore  analogous   to  the   precipitation  of  one  colloid 
solution  by  another. 

It.  then,  oil  globules  will  collect  small  particles  of  certai 
solids  around  them,  the  filt i-riiit;  of  an  oil  emulsion  thioie.1 
a  large  mass  of  these  substances  should  filter  off  the  c 
and  give  a  clear  filtrate.  This  is  exactly  what  was  foun 
to  be  the  case.  Filtering  media  formed  of  the  followir 
substances  give  a  clear  filtrate : — Hydroxides  of  iroi 
aluminium,  chromium,  and  calcium,  barium  carbonat 
bone  black,  spongy  iron  and  fine  ground  coke  ;  but  wlr 
barium  sulphate,  lead  chloride  and  cotton-wool  were  usei 
little  or  no  oil  was  removed. 

The  filtration  of  emulsions  has  been  recently  dealt  wii 
by  Emil  Hatsehek*.  He  found  that  filtration  throng 
magnesium  or  calcium  carbonate  would  remove  all  the  oi 
Now  Perrin  hasf  shown  that  barium  carbonate  is  positivi  I 
charged,  and  in  view  of  the  preceding  experiments  it  appea 
very  probable  that  the  separation  of  the  oil  by  filtratio 
through  calcium  carbonate  or  causticising  mud  is  due  t 
the  difference  in  sign  of  the  electrical  charges  carried  h 
the  oil  and  the  filtering  medium. 

In  an  experiment  of  Spring!  with  regard  to  the  filtn 
tion  of  a  suspension  of  lamp  black,  the  particles  of  carlx 
being  positively  charged,  and  the  cellulose  of  the  filtc 
being  negatively  charged,  all  the  black  was  retained.  A  lift 
soap  solution  was  added  to  the  solution  when  the  sign  i 
the  charge  on  the  lamp  black  particles  was  changed,  an 
when  the  liquid  was  filtered  none  of  the  carbon  wi 
retained  by  the  filter. 

Evidently  then,  the  essential  function  of  an  electrolyt 
oil  separator  is  to  provide  a  simple  and  automatic  meat 
for  precipitating  in  the  water  a  basic  ferrous  salt,  an 
in  place  of  it  we  may  use  various  filtering  media  c 
precipitate  various  flocculent  precipitates  in  the  solution. 

These  remarks  apply  almost  equally  well  to  the  separatio 
of  all  suspensions,  since  practically  all  suspended  particlt 
are  negatively  charged  and  will,  therefore,  behave  in  a 
exactly  similar  way  to  the  oil  globules.  For  instance, 
have  electrolysed  with  iron  electrodes  the  effluent  obtaine 
from  the  Bradford  wool  suds  after  the  wool-grease  an 
other  fats  have  been  removed  ;  the  result  is  a  clear  filtrat 
free  from  all  suspended  matter,  and  apparently  othe 
effluents  can  be  treated  in  a  similar  way.  I  then  mad 
some  determinations  in  order  to  find  out  exactly  how  muc 
of  the  oil  is  removed  by  this  process.  Since  the  oil  in  th 
emulsion  rises  gradually  to  the  top  of  the  liquid  an 
adheres  so  strongly  to  the  other  oil  particles  on  the  surfaci 
that  these  visible  agglomerates  cannot  be  complete! 
broken  up  by  shaking,  some  other  substance  must  be  use 
as  a  standard  of  turbidity.  For  this  purpose  soap  solution 
of  various  concentrations  were  used. 

To  compare  the  turbidity  of  two  given  liquids,  such  a 
an  oil  emulsion  and  soap  solution,  by  means  of  transmitte 
light  is  very  difficult,  since  evidently  the  precision  of  th; 
method  decreases  as  the  percentage  of  the  light  cut  o 
decreases.  In  other  words,  for  small  concentrations  c 
oil  the  determination  of  the  amount  of  turbidity  to  an 
degree  of  accuracy  becomes  impossible.  To  overcom 
this  trouble,  and  to  get  a  quicker  way  of  determining  th 
content  of  oil,  a  simplified  form  of  Richard's  "  Neptheli 
meter  "  was  employed.  This  apparatus  was  designed  b 
Riehards§  for  the  comparison  and  estimation  of  opalesoeu 
precipitates,  and  depends  not  on  the  amount  of  tran- 
mitted  light  cut  off,  but  on  the  amount  of  light  reflected  b 
the  solid  particles  in  the  liquid.  The  light  reflected  i 
proportional  to  the  amount  of  suspended  material.  I 
the  simplified  form  used  for  these  experiments,  two  test 
tubes  are  taken,  the  rims  being  cut  off  so  that  blac 
paper  tubes  can  be  readily  slid  up  and  down  the  tube? 
The  ends  of  these  tubes  are  covered  with  black  paper  t 
cut  off  any  reflection  in  the  curved  ends.  On  looking  dow 
the  black  tubes  into  the  liquid  only  the  light  reflected  b 
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the  particles  in  the  liquid  i>  scon.  The  relative  turbiditj 
|l  then  obtained  bv  sliding  up  and  down  the  black  tubes 
until  the  a  mi  >u  in  ol  light  reflected  or  ill"  apparent  turbiditi 
II  tin  same  in  both  tubes.  Then  the  amount  of  oil  in  each 
tube  is  "I  course  inversely  proportional  to  the  length  of 
tul>r  exposed  to  the  light. 

Using  tin-  ai>paratii9,  the  efficiency  "I  separation  in  the 

Devis-Pcrrett   apparatus  was  found  to   I vei    98-5  per 

the  actual  amount  of  "il  -nl!  contained  in  the  watei 

treatment    being    less   than   one    part    in   a    million. 

i mount  uf  oil  is  so  small  that  it  is  impossible  to  detect 

.    the  direct   comparison  with  distilled   wain,  and  the 

turbidity   ean  only   be  detected  by  moans  of  a  Xepthelo 

1  cannot  give  aocurate  figures  for  the  separation 

'.  by  means  of  filtering  materials,  though  in  the  case  ol 

it  would  appear  to  be  over  95  per  rent.,  ami  a  similar 

or  higher  efficiency  for  filtration  through  red  ochre. 

the  efficiency  of  the  Davis-Pet  let  t  apparatus  as  a 
separator,  the  next  question  is  the  cost  of  operation.  The 
too  principal  items  are  the  electrical  energy  consumed 
and  the  soda  or  other  substance  added  to  the  water. 

hi  emulsion  of  pure  oil  and  pure  water  containing 
1  part  of  oil  and  20.000  of  water,  which  is  about  the 
maximum  content  of  oil  ordinarily  obtained  in  condenser 
water.  I  found  that  the  minimum  amount  of  electricity 
required  was  about  135  coulombs  per  gallon  of  water 
treated.  This  result  was  obtained  on  a  small  laboratory 
apparatus,  but  is  I  think  sufficient  to  show  the  order  of 
magnitude  of  the  electrical  energy  required  and  to  base 
two  calculations  as  regards  cost  of  operation. 

The  following  calculations  were  based  on  the  assumption 
that    bipolar   electrodes   are   used,   and   that   the   current 
efficiency  is  100  per  cent.     Where  iron  electrodes  are  used 
in  a   very  dilute   sodium   carbonate  solution   the  decom- 
position voltage  is  about  1-50  volts,  but  I  found  that  efficient 
hi|«>lar   action   can    be   readily   obtained    by    making    the 
in  the   plate  or  the  spaces  round  the   plate  small. 
i   ."hi  iron   plates,  the  current  required  for    treating 
1mm  gallons  of  feed  water  per  hour  will  be  1-75  amperes, 
and  at  230  \olts.  the  watts  per  hour  will  be  227 — a  ridicu- 
lall  amount.     With  electricity  at   2d.  a  unit  the 
cost  of  the  current   works  out  at   a  halfpenny  per   1000 
gallons  of  feed  water  treated.     The  next  item  is  the  sodium 
carbonate  added  to  raise  the  conductivity  to  the  necessary 
amount.     To  each   1000   galls,    of    feed    water    1-5    lb.    of 
mi   carbonate   must   be   added.     With   carbonate  at 
t'5  bis.  per  ton  the  cost  per  1000  galls,  is  then  a  fraction 
less  than   Id.     The  last   item   is  the  renewal  of  the  iron 
plate-.     A-  tli.se   plates  are  used  as  bipolar  electrodes, 
they  should  1«-  not  used  after  their  thickness  is  much  less 
than  Jin.       However,   reckoning   on  a  twelve-hour  day. 
plates  should  be  renewed  every  two  years,  so  the 
cost   of   renewal    need    not    lie    considered.      These    figures 
are   based   on    the    minimum   amount    of   electricity   and 
odium  carbonate,   but  it  is  evident  that   the  cost  is  so 
that    these    amounts    may    be    very    considerably 
le.l  without  making  the  cost  prohibitive. 

t  for  the  addition  of  the  sodium  carbonate  solution 
the  apparatus  requires   no   attention,   for  a   self-Hushing 
tilter    which    will    cleanse    itself    periodically    is    u-nalK 
died. 

The  apparatus  may  be  further  simplified  by  adding  tap- 
water  instead  of  sodium  carbonate  solution!  the  calcium 
and  other  salts  acting  as  the  electrolvtes.  The  amount 
of  salts  introduced  will  be  less  than*  that  contained  in 
Miliary  hard  water.  Thus  supposing  the  water  added 
ed  only  calcium  carbonate,  sufficient  would  have 
to  be  added  for  the  condenser  water  to  contain  'Jo  grains 
Peri5aU0D'  Chloride  solutions  may  be  added  in  place  of 
carbonate   and  hence  sea-water  may  be  used  if  desired. 

There  is  a  further  consideration,  and  that  is.  what  will 
)  the  effect  on  the  boilers  of  a  solution  of  a  carbonate  or 
other  salt  which  has  been  electrolysed.  Since  alkali  is 
always  formed  at  the  cathode  and  the  precipitate  formed 
B  not  pure  hydroxide  but  a  basic  salt,  there  will  alwavs 
»  a  slight  excess  of  alkali  in  the  water  introduced  into  the 
boilers.     Since  the  water  is  very  faintlv  alkaline,  and  since 


the  corrosion  ol   Iron  is  proportional  to  th ntenl 

hydrogen   in   the   water,   the  amount    ol   corroa wil 

i  >i  ibs  Bl  |  be  li      >  ha "  i    i  hi  oa  w  En  ordinal  v  pure 

Further,  the  apparatus  appears  to  have  a  liderabie 

ii'  Id  for  use,  not  onlj  in  i  onnei  tion  with  the  separation  ol 
oil   >'  ii  ei    water,   foi    which   it    was   primarily 

iied,  but  also  for  the  treatment  of  other  bo 

and  colloidal  solutions,  and  its  cost  in  mam  OBSM  would 
not  appear  to  be  prohibitive. 

I  tako  this  opportunity  of  expressing  my  thanks  to  Prof. 
Goodwin,  of  the  Maasaohusette    In  titute  ol   Techno] 
in  Boston,  and  also  to  1'rof.   Donnan,  of  this  University, 
for  their  help  and  the  many  suggestions  which  tin  \    ; 
made  during  the  course  of  these  experiments. 

Discussion. 

Professor  F.  G.  Donnan  thought  that  the  great  thing 

that  Mr.  Ellis  had  pointed  out  in  this  work  was  that  the 
action  of  the  Davis- Perrott  electrolytic  apparatus  was 
simply  the  production  of  a  basic  ferrous  precipitate  to 
coagulate  the  oil.  He  presumed  that  a  certain  quantity 
of  soda  was  added  to  the  water  to  make  it  conduct. 
The  positively  charged  basic  precipitates  were  electrically 
adsorbed  by  the  oil  particles,  and  they  enable  the  oil 
particles  to  aggregate  together  in  groups.  That  seemed 
to  him  the  essential  point.  Mr.  Ellis  had  brought  out  the 
fact  that  the  inventors  of  the  process  know  very  little 
about  electricity,  as  he  bad  shewn  that  a  ridiculously 
small  number  of  watts  arc  really  required.  The  second 
point  Mr.  Ellis  had  made  clear  was  that  filtration  was 
largely  dependent  on  the  electrical  charges  on  she  filtering 
medium  and  the  matter  filtered. 

Dr.  J.  E.  Southcombe  said  that  the  apparatus  had  given 
considerable  trouble  in  the  cases  he  knew  of.  In  working 
with  cylinder  oils  he  had  found  that  metallic  soaps  were 
produced  by  the  oxidation  of  hydrocarbon  oils  and  their 
subsequent  action  on  the  finely-divided  part  ides  of  metal 
abraded  from  the  cylinder  walls.  Perhaps  the  presence  of 
these  metallic  soaps  might  affect  the  stability  of  the 
emulsion. 

Mr.  Hadfield  remarked  that  a  great  amount  of  oil  was 
lost  by  being  mixed  with  water,  and  a  great  deal  lost  by 
emulsification.  It  was  only  mechanically  mixed,  and  his 
experience  was  that  a  little  water  combined  with  some 
impurities  carried  through  with  the  steam,  caused  the  oil 
to  be  so  mixed  with  the  water  that  it  could  not  be  separated 
by  ordinary  means,  and  if  this  apparatus  could  be  applied 
it  would  be  a  very  good  thing.     . 

Mr.  Eidsdale  Ellis  said  that  he  had  found  that  when 
he  electrolysed  emulsions  cold  he  was  liable  to  get  colloidal 
iron  substances  in  the  filtrate.  The  sample  he  had  shewn, 
he  had  had  to  warm  before  passing  it  through  the 
trolysing  tank,  otherwise  there  would  be  a  considerable 
amount  of  colloidal  iron  found  there.  That  was  the 
principle  difficulty  he  had  found  with  the  process.  The 
question  of  the  oxidation  of  hydrocarbon  oils  and  the 
formation  of  metallic  soaps  had  been  brought  up.  He 
had  tried  evaporating  some  of  the  water  obtained  from 
the  condenser,  and  he  had  found  that  when  evaporated 
to  a  small  volume  a  number  of  films  were  formed  which 
separated  out.  and  he  had  often  wondered  what  was  the 
nature  of  those  films.  Probably  they  consisted  of  metallic 
soaps.  The  question  had  also  been  brought  up  as  to  how 
crank  chamber  emulsion  could  be  treated  in  order  to 
obtain  the  oil  from  it.  Experiments  were  made  with 
regard  to  the  separation  of  oil  from  a  mixture  of  oil  and 
water.  It  was  found  necessary  to  treat  it  with  hydro- 
chloric acid,  to  break  down  the  layer  of  emuhifier  at  the 
surface  of  the  globules  and  enable  them  to  coalesce.  The 
broken  oil  or  any  other  oil  which  was  emulsified  could  be 
de-emulsified  by  treatment  with  gome  re-agent  which 
would  dissolve  tie    liln  es.  as  in  the  case  of 

oil  obtained  from  the  steam  separator,  hydrochloric  acid 
might    be    used.     The    re  I    on    the 

nature  of  the  emulsion.  The  separation,  or  de-emulsifica- 
tion.  was  probably  to  some  extent  due  to  a  change  in  the 
electrical  charge  carried  by  the  oil  partii  K-. 
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THE    PRINCIPLES    OF    TANNING. 

BY    DR.   J.    GORDON   PARKER. 

Iiinuuieialle  new  methods  have  been  proposed  and 
patents  have  l>een  taken  out  timing  the  last  century  for 
the  acceleration  and  improvement  in  tanning  leather, 
mostly  by  those  but  remotely  connected  with  the  trade. 
In  spite  of  this  the  general  outline  in  process  of  tanning 
sole  leather  is  much  the  same  to-day  as  carried  out  a 
thousand  years  ago.  In  short  the  changes  which  have 
taken  place  lietween  the  tanning  of  sole  leather  even  1000 
j  ears  ago  and  to-day  consist  not  so  much  in  principle 
as  in  a  more  intelligent  method  of  carrying  out  the  process. 

The  raw  material  for  the  British  tanner  is  the  hide  of 
oxen  and  cows,  and  is  drawn  from  practically  all  parts 
of  the  globe.  From  the  Argentine,  Uruguay.  China,  and 
Africa  come  hides  which  have  been  dried  in  the  sun  ;  from 
America,  from  all  parts  of  Europe  and  the  Colonies,  come 
hides  in  what  is  known  as  the  salted  condition — the  hides 
are  piled,  a  sprinkling  of  salt  between  each,  and  gradually 
the  salt  draws  out  the  water,  becomes  dissolved,  and 
diffuses  into  the  interior.  After  lying  in  pde  for  some  time, 
the  excess  water  is  thrown  off,  and  the  hides  are  re-salted  ; 
in  this  condition  they  frequently  contain  as  much  as  30 
per  cent,  of  salt  on  the  original  weight  of  the  hide.  From 
the  home  market  the  hides  are  usually  obtained  "  green  " 
or  "  fresh.'*  The  first  process,  therefore,  is  the  soaking 
and  cleansing  to  soften  the  fibres,  remove  extraneous 
matters,  salt,  blood,  dirt,  etc..  and  to  bring  the  hide  back 
t'i  its  natural  state.  In  bygone  days  this  was  done  by 
-u-pending  the  hides  in  a  running  stream  by  the  tanyard, 
but  now  the  common  custom  is  to  soak  the  hides  in  pits 
containing  water.  The  hides  are  usually  given  a  change  of 
one  or  two  waters  ;  salted  hides  receive  a  longer  treatment 
and  several  changes  of  water  until  moderatelv  free  from 
salt  ;  dried  hides  are.  after  a  preliminary  soaking,  some- 
times "'  stocked  "  or  "  milled,"  in  a  large  machine  which 
pummels  the  hide  and  gradually  bleaks  up  the  fibres, 
after  which  the  hides  are  returned  to  the  water.  Revolving 
drums  and  other  similar  appliances  are  also  used.  The 
oing  .if  hint  dried  hides  is  by  no  means  an  easy  opera- 
tion and  considerable  care  must  be  exercised  in  bringing 
the  hide  back  to  its  natural  condition  without  loss  of  pelt 
substance  through  putrefaction,  the  germs  of  which  are 
present  in  the  hide.  With  some  hides  it  is  difficult  to 
soften  in  less  than  C  to  8  days,  and  to  aid  the  softening 
process  sulphide  of  sodium,  or  caustic  soda  is  often  added 
to  the  soak  water.  -These  materials  have  a  swelling  effect 
which  accelerates  the  penetration  of  the  water,  and  the 
subsequent  softening  of  the  fibres,  but  at  the  same  time 
they  slightly  increase  the  solubility  of  the  hide.  It  has 
been  shewn  that  the  higher  the  temperature  at  which  hides 
are  dried  for  preservation  in  foreign  countries,  the  more 
difficult  becomes  the  subsequent  absorption  of  water, 
and  consequent  softening  in  the  tan  yard  It  is  very 
essential  that  hides  should  not  only  be  thoroughly  softened 
but  they  should  be  in  a  clean  state  before  passing  to  the 
next  process.  The  English  tanner  has  a  great  fear  of 
losing  pelt  substance  by  using  too  much  water  at  this 
stage  ;  but  it  is  undoubtedly  wrong  to  leave  hides  in  a 
foul  dirty  water,  and  the  more  clean  water  they  have  the 
le--  is  the  loss  of  pelt  substance.  I  was  very  much  struck 
some  three  years  ago  when  visiting  tin-  large  tanneries  in 
the  United  States,  to  note  the  efficient  way  in  which  their 
process  of  soaking  was  carried  out,  no  hide-  being  allowed 
to  pass  on  to  the  next  process  without  at  least  three 
ehanges  of  water,  to  which  sometimes  a  half  hour'srunning 
in  a  revolving  drum  was  added.  The  pelt  looked  much 
healthier,  there  was  no  loss  of  pell  substance,  and  tin 
hide  gave  a  better  leather,  owing  to  the  fibres  being  more 
open,  and  better  prepared  for  the  -ul.-i  quenf  process. 


The  hides  are  placed  in  a  saturated  solution  of  fir 
containing  lime  in  excess  for  the  purpose  of  loosening  tl 
hair  and  swelling  the  hide.  This  process  lasts  from  7  to 
days.  The  hides  are  laid  flat  one  upon  another  in  a  pitco 
taming  the  necessary  amount  of  waterto  which  slaked  lin 
is  added  in  the  proportion  of  8  lbs.  per  hide.  Former 
it  was  believed  that  the  lime  swelled  the  fibres  of  the  hid 
dissolving  the  hair  bulb  or  root  and  loosening  the  epiderm 
thus  rendering  the  removal  of  the  hair  easy ;  but  t] 
liming  process  is  now  known  to  be  both  chemical  ai 
physical,  the  loosening  of  the  hair  being  largely  due  to  tl 
action  of  enzymes,  and  the  products  of  bacteriologic 
action.  Hides  cannot  be  unhaired  by  sterile  hme, 
that  the  process  of  Payne  and  Pullman,  by  which  tl 
hides  were  first  soaked  in  caustic  soda  and  afterwards 
calcium  chloride,  so  as  to  form  hme  within  the  fibres,  w. 
unworkable  unless  preceded  by  the  soaking  of  the  hid 
in  a  foul  soak  to  obtain  the  necessary  bacteriologic 
action.  By  the  action  of  hme  on  hides  other  products  ai 
formed,  salts  of  amino  acids  and  compound  amines  whi. 
play  a  vital  part  in  the  loosening  of  the  hair  and  in  the 
turn  act  upon  the  hide  and  influence  the  quality  of  tl 
resultant  pelt.  The  longer  a  hme  pit  is  used,  the  mo 
alkaline  it  becomes,  the  quicker  the  loosening  of  the  hai 
the  greater  the  loss  of  good  hide  substance  by  solutio 
and  the  more  flaccid  the  resulting  product.  Hides  in  tl 
limes  are  frequently  hauled,  the  hme  pit  thorough 
plunged  up  in  order  to  keep  it  up  to  strength  of  saturatio 
the  hides  returned,  and  the  process  repeated  until  thi 
are  ready  for  unhairing. 

The  scientific  control  of  the  liming  process  deserves  fi 
more  attention  than  it  has  hitherto  obtained,  for  in  th 
process,  to  use  an  old  tanner's  expression — "  the  leath 
is  made  or  marred."  At  a  well-known  tannery  son 
months  ago  I  found  that  from  one  of  the  pits  over  24  1 
of  dissolved  hide  substance  was  going  down  the  drain  eat 
time  a  "  hme  "  was  run  off.  Assuming  that  even  only  50  p 
cent,  of  this  loss  could  have  been  avoided,  this  would  1 
equal  to  12  lb.  of  dry  hide  substance  (no  unimportai 
matter  with  wet  hides  at  6|d.  per  lb.)  which  in  the  ordinal 
course  of  events  would  have  produced  24  lb.  of  leathe 
If  leather  trades'  chemists  had  given  as  much  attentioi 
time  and  thought,  to  this  part  of  the  process  as  they  hai 
to  the  vexed  question  of  the  method  of  analysis,  it  won 
have  been  more  beneficial  to  our  industry.  Sodium  ar 
calcium  sulphides  are  now  becoming  more  largely  used  i 
conjunction  with  hme.  These  have  an  accelerating  actic 
on  the  process  and  are  claimed  to  improve  the  results  hot 
in  weight  and  firmness  of  texture.  They  have  howeve 
a  destructive  action  on  the  hair,  reduce  the  value  of  tl 
flesh  and  require  considerably  more  care  and  contro 
otherwise  more  serious  losses  may  result  than  wit 
hme  alone. 

After  the  hides  have  been  properly  hmed  the  hair 
removed ;  either  by  hand  or  by  machines.  The  moi 
satisfactory  machines  consist  of  a  revolving  spiral  rolli 
which  travels  over  the  hides  as  they  rest  upon  a  rubbi 
bed.  which  yields  to  the  pressure  as  it  is  increased  and  thi 
avoids  damage.  The  reverse  side  of  the  hide  is  then  free 
from  superfluous  flesh,  consisting  of  a  thin  network  < 
coarse  fibres  heavily  loaded  with  fat.  This  is  remove 
on  a  simdar  shaped  beam,  the  knife  in  this  case  being  kej 
sharp.  This  by-product,  together  with  the  hide  trimming 
including  the  nose,  ears,  shanks,  tail,  etc.,  form  the  ra' 
material  for  the  manufacture  of  glue  and  gelatine.  Tb 
hide  in  this  condition  now  becomes  known  as  pelt,  and  o 
the  pelt  weight  the  tanner  bases  his  calculations  as  to  vain 
and  the  probable  yield  in  leather  ;  he  is  also  able  to  judc 
its  quality,  the  fineness  of  the  grain,  etc.  It  is  no' 
customary  to  divide  up  the  hide  into  "  butt "  or  "  back, 
shoulder  and  belly,  a  process  known  as  "  rounding."  Th 
back  is  the  thickest  and  most  valuable  part,  used  altogethi 
for  the  heavy  soles  of  boots,  belting  and  harness ;  th 
>houlder,  being  somewhat  thinner,  is  used  for  light  booti 
and  ladies'  shoes  ;  whUe  the  belly  is  of  a  porous  natui 
and  is  used  rh  icily  for  stiffeners,  heels,  insoles,  and  sometime 
even  for  the  outer  soles  of  the  cheaper  class  of  slippei 
a  nd  boots.     This  rounding  process  requires  great  skill  an 
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lodgment  In  determine  what  size  to  cut  thedifferent  pari  i, 

vhn  h  i-  ri  gulateil   l>j    tlif  growth  mid  character  "I   tin- 

v-  a  general  rule  l.iiles  should  yield  50  per  cent, 

of  tlitir  |    It  weight  in  butt.  -I  pel  cent.  "1  shouldci   and 

hrml  itnil  2(1  per  cent.  "I   holly.     Some  well-grown    hidea 

lr,,m  ili  iteh  ami   Hereford  cattle   yield  51   t.i  .">- 

|,r  cent,   "f   1'iiit    ami    from    best    Italian   hides  a   higher 

■  iiiu'tiincs     iilitainotl.     Thf     "  pi  It         i '' 

rounding   table   weights  are   important,   for   if   the   liming 

has  1'itii  regular  the  tanner  can  ,'UUgc  at  thi      tu 

hi-  hides  have   lieen   honestly    weighed  uml   well 

which    is  difficult    to  judge   in   the   suited   or   dry 

n,  and  whether  the  grain  is  ol  good,  smooth  texture. 

hcae  weights  the  tanner  calculates  that    he   should 

72  per  cent,  of  finished  leather  from  the  wcu  hi    ol 

Imtt  pelt,  62  percent.  I  mm  that  of  the  bellies  and  54  percent. 

it    of    the     sliiniliier,    givinu     a     total    weight    in 

k-athcr  from  the  green   hide  of   some   56   to  t>o   per  cent. 

These  percentages  vary  with  different  classes  of  tannage. 

The  weighed  and  trimmed  pelt  is  in  a  swollen  condition  ; 
for  the  lime  has  not  only  swelled  the  hide  and  opened  Un- 
lit also  made  it  til  in  and  rubbery.  As  a  general 
rah  the  |  «lt  contains  from  21  to  3  percent,  of  lime.  Before 
entering  the  tan  yard  proper  a  large  proportion  "I  the  bulk 
■>f  this  lime  must  be  removed  and  the  swelling  caused  by 
the  alkalinity  of  the  lime  must  be  reduced,  otherwise  a 
Imrsh,  brittle,  brown,  blotchy  coloured  leather  would  result. 
Thirty  years  ago,  or  even  less,  tanners  used  to  rely  upi  m  the 
.  tan  yard  liquors  to  do  the  necessary  deliming, 
but  investigation  has  shown  that  if  the  liquors  in  the 
•arty  process  of  tanning  are  too  weak  and  contain  an  excess 
"f  hi  itl.  not  only  is  the  lime  removed  from  the  pelt,  but 
pelt  mbstuuee  is  dissolved  in  the  form  of  soluble  leather. 
It  is  now  known  to  be  not  only  safer  and  better,  but  also 
cheaper,  to  ilelime  the  pelt  ill  a  weak  solution  of  boric  or  one 
cr  other  of  the  organic  acids,  lactic  or  formic  being  in  most 
•  ninioii  use.  The  pelts  are  suspended  on  poles  by  means 
"f  struie-  in  a  pit  containing  water  to  which  the  requisite 
•  mount  of  acid  has  been  added.  They  are  handled 
frequently  to  insure  regularity  of  action  or  kept  in  continual 
movement  by  mechanical  means.  The  deliming  is  for  sole 
leather  never  quite  complete,  a  trace  of  lime  is  always  left 
in  the  interior  of  the  hide,  and  it  is  usually  sufficient  if 
the  hides,  on  leaving  the  dehming  pit,  show  no  pink  colour 
to  phenolphthalein  when  a  few  drops  are  sprinkled  on  the 
nonce.  After  a  rinse  through  soft  water,  the  butts 
Ixllies  and  shoulders  are  ready  for  the  tan  yard. 
Formerly  the  hides  for  sole  leather  were  tanned  whole 
without  rounding,  and.  after  colouring  from  six  to  twelve 
weeks  in  weak  sour  liquors  made  from  oak  bark  and  water, 
were  frequently  handled  and  moved  forward  from  time  to 
time  into  liquors  of  gradually  increasing  strength.  After  this 
ooloaring  process,  the  bottom  of  a  deep  pit  or  vat  was 
covered  with  a  layer  of  gnumd  oakbark,  and  the  first  hide 
was  spread  out  on  it.  grain  upwards,  the  head  and  flanks 
turned  in.  This  in  its  turn  was  covered  with  a  layer  oi 
bark,  another  hide  on  top  and  a  further  layer  of  bark  and 
•o  on,  hide  and  Jiark  alternating  until  the  pit  was  full. 
Water  was  then  pumped  in  to  saturate  the  bark,  and  the 
rare  left  for  about  two  months;  after  which  the 
was  pumped  off  and  used  to  supply  the  colouring 
i  he  hides  were  then  raised,  freed  from  the  adhering 
bark,  and  then  laid  in  a  fresh  pit  for  a  longer  period  with 
irk  and  this  process  repeated  four  or  live  times, 
cadi  time  increasing  the  quantity  of  bark  between  each 
I  the  length  of  time  of  laying  away,  and  as  the  hides 
t,  bark  liquor  was  pumped  on  the  dry  bark  instead 
of  water  and  frequently  a  little  ground  valonea  was  mixed 
with  the  oak  bark  in  the  last  layer.  The  hides,  aft.  i  from 
ths  to  two  years,  being  considered  tanned,  were 
moored,  rinsed  through  liquor  or  brushed  to  remove 
adhering  bark,  allowed  to  drip  for  a  couple  of  .lav 
on  the  grain,  hung  up  in  the  lofts  to  drj  and  when  nearly 
dry  laid  on  a  wooden,  rounded  beam  or  a  hollowed  stone  bed 
and  hammered  to  flatten  out  the  leather  and  render  it 
firm.  Finally  they  were  completely  dried  and  were 
ready  for  the  bootmaker  who  in  those  days  bought  the  hide 
in  its  whole  state.  The  strongest  liquor  in  the  tan  vard 
probably  never  exceeded  1030  specific  gravitv  or  30°  Bk. 


containing    |»-r )ii | •-    al    most    J   i»  i  cent,  to  o  pel  cent 

oi  tan.     How  different  are  present  litions,  where  the 

trongest  tiquoi  in  a  modi  rn   tan  yard  often  contain*  from 
14  to  hi  per  eeiit.  i.t  tannic  at  id,  and  has  a  density  ol 
ISO  to  160    Bk  !    Then  an  oxhide  of  80  lb    weight  yielded 
about   30  lb.  of  finished  leather;     to-daj  from  t   similar 

hide  ..  yield  ni  close  upon  50  lb,  weight  is  obfc id,  which 

'  ■■ '  'i   thi     even    I   critii     it    ~<  ill  i  all   bom  itlj    tanned 

leill  III    I 

\\  Ml.  the  introduction  oi  new  materials,  and  thi   .  ■ 
-iiii-t it iitinii  oi  machinery  Eoi  hand  labour,  the  old  pp 
above  described  has  been  gradually  altered, 

Ain.mg  the  newei   materials  which  have  into  use 

'lining  the  past  century,  valonea, the  acorn  cup  ol 
Turkish   oak.    must    be   the    first    mentioned      although 
introduced  into  this  country  at  an  earliei  pe I,  it  it  only 

in  the  early  forties  that  it   began  to  be  used  in  other  than 

experimental   lots   t"   blend   with   oak    back;    it 
extended  use  was  ohiefly  due  to  tin-  enb 
West  "f  England  tanners,  who  having  allowed  a  shipper 
tn    tun    ,i   large  quantity   of  this  material  in  then 
barns  until  if  could  be  sold,  had  permission  to 
thej  required  in  their  process.     Using  a  little  it  a  time  in 
more  or  less  homeopathic  .lose-  thej  found  that  not  only 
did  its  use  do  no  harm  to  then   leather,  but   it  actually 
improved  it  and  made  it   firmer  and  more  solid.    With 
further  experience  came  unite  confidence  so  that  a  I 
proportion  of   this   material   was   blended    with   the   oal 
bark,  and  still  the  leathet    appeared  to  improve,  unti 

whole  of  the  shipment  of  over  200  tons  wen  used  and  they 
bei  une  regular  buyer-.  Other  tanner-  in  the  district 
followed  suit,  until  in  the  seventies,  Bristol  or  West 
of  England  leather,  chiefly  tanned  with  valonea,  had 
achieved   a  reputation   for    solid   hard   wear,    especially 

suitable  for  heavy  walking  1 i-  and  for  repairs.     It  was 

not  long  before  tanners  all  over  England  commenced  to 
blend    with   this   material. 

M\  1 1  ii.. i la ii-  (often  mi-,  .died  myrabolams),  the  fruit  of  the 
"  Terminalia  chebuta"  one  of  the  Indian  forest  tt 
which  had  been  used  by  the  native  tanners  of  India  for 
many  years,  soon  found  favour  when  introdui  ed  becarj 
its  power  of  rapid  penetration,  the  light  colour  which  it 
imparted  to  the  leather,  and  its  somewhat  rapid  souring 
properties. 

"Terra  Japonica,"  or  gambier,  was  early  used  for  the  pur- 
pose of  modifying  the  sharpness  or  astringency  of  valonea, 
and  in  West  of  England  tannage  played  an  important 
role  in  the  early  tanning  stages;  itespecial  characteristic 
was  it-  swelling  powers,  thus  keeping  the  texture  of  the 
hides  open  and  nullifying  the  contracting  action  of  the 
stronger  tans. 

Acacia  bark  (mimosa)  from  Australia  and  South  Afrii  a, 
dividivi  from  India,  alg.uabilla  from  South  America,  all 
of  them  containing  over  three  time-  as  much  tannin  as 
does  oak  bark,  had  a  considerable  influence  u]m.ii  the 
changes  that  have  taken  place.  Il.t.  Lie  ■•  ha-  been 
de  above  to  the  heavy  layer  of  bark  between 
each  hide  ;  this  was  afterward-  burnt  or  thrown  awaj  half 
spent,  but  with  stronger  and  better  tannin-  materials  in 
use,  it  became  general  to  put  this  dusting  material  into 
large  pit-,  called  leaches,  leeks  and  spenders,  in  which 
the  tannin  of  the  bark  was  extra,  bed  by  mean-  of  water. 
Tie  -.  Ii  a<  bing  pit-  were  arranged  in  series  and  the  liquor 
pumped  from  one  pit  to  the  other,  until  bj  passing  thi 
successive  pit-  of  partly  Bpent  material  it  gained  sufficient 
strength  for  use  in  saturating  the  bark  between  the  hides, 
producing  liquors  of  much  great  i  I  inning  strength. 

'The    introduction    of    Tanning    I  rtt  •  ■  I    >"    tie 
seventies,   however,   had    w  I   on   the   method  of 

tannin.'  than  anything  else.     It  was  first  :roui 

Fran  e  made  from  chestnut  '  W  »  '"""  Hungary 

.   produced    from   oak  wood.     In   the   manufacture  of   this 
material,  the  wood  is  reduced  to  fine  -hied-  bj   pow 

i    machinervand  the  rasped  w i  is  afterwards  extracted  in 

large  wooden  vats  bythe  aid  of  hot  water.    The  resulting 

i   liquor  is  decolorised  by  means  of  blood  which  is  added  to 
the  cooled  liquor :  the  temperature  is  then  raised  and  the 

i  coagulated  albumen  separating  out  carries  with  it  the  dork- 
red  colouring  matter  of  the  bark  together  with  some  of  the 
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tan.  The  clarified  liquor  is  then  concentrated  in  large 
copper  vacuum  pans  at  a  comparatively  low  temperature, 
and  shipped  to  this  country  in  concentrated  form  in  casks 
containing  upwards  of  30  per  cent,  of  soluble  tannin  ready 
for  immediate  use.  for  blending  in  with  the  tanners'  leaeh 
liquors. 

The  effect  of  these  stronger  liquors  was  that  of  hide 
which  had  hitherto  been  tanned  in  one  piece,  the  thin  part 
became  too  much  tanned  before  the  thick  part  had  had 
sufficient  tan.  with  the  result  that  "  rounding  "  became 
more  general.  This  brought  about  a  great  change;  and 
square  pits  sunk  in  the  ground  became  general.  These 
were  half  filled  with  liquor  of  the  required  strength,  a 
butt  thrown  in  and  before  it  had  time  to  sink  in  the  liquor 
was  sprinkled  with  a  layer  of  bark,  a  second  butt  quickly 
following  to  be  likewise  sprinkled,  and  so  on  until  the  pit 
was  full.  By  this  means  a  greater  volume  of  liquor  was 
used  than  bark,  and  as  the  butts  became  older  and  more 
tanned  they  passed  to  stronger  liquors  and  were  dusted 
more  heavily  with  valonea,  myrobalans  and  mimosa  bark, 
in>tead  of  oak.  With  the  use  of  liquors  of  increasing 
strengths  came  rn  increased  yield  of  leather  as  the  fibres 
became  saturated  with  stronger  tan.  Machines  began  to 
supersede  hand  labour,  and  machines  for  rolling  the 
leather  instead  of  hammering  came  into  general  use, 
followed  by  others  for  scouring,  stretching,  and  polishing 
the  leather.  Boot  manufacturers  began  to  demand  an 
article  of  better  finish  and  appearance,  smooth  grained  and 
flat.  For  the  modern  boot  manufacturer,  the  leather 
must  be  prepared  flat  and  smoth  so  that  it  will  pass  with 
ease  through  his  sole  cutting  machinery  and  it  must 
be  of  such  a  quality  that  it  can  be  stitched  direct  by 
machine  without  soaking  and  without  the  aid  of  the  cobblers' 
awl. 

To  return  now  to  the  delimed  properly  prepared  pelt. 
The  butts  enter  the  suspender  pits.  These  are  a  series  of 
deep  vats  containing  old  weak  liquor  graduated  in  strength. 
In  these  the  butts  are  hung  on  poles,  being  frequently 
handled  to  insure  regular  colouring  and  to  accelerate  the 
tannage,  moved  forward  to  stronger  liquors  once  or  twice 
daily,  while  in  some  yards  it  is  customary  to  have  these 
pits  connected  by  a  pipe  from  the  top  of  the  strongest 
pit  to  the  bottom  of  the  vat  next  lower  in  strength  ;  by 
this  means  the  liquor  may  be  caused  gradually  to  flow 
from  the  strongest  to  the  weakest  to  replace  the  tan 
absorbed  by  the  "hungry  "  hide.  Mechanical  means  are  also 
employed  to  rock  the  goods.  In  this  process,  which  lasts 
from  one  to  two  weeks,  the  butts  absorb  tannin  with  great 
rapidity,  some  50  per  cent,  to  60  per  cent,  of  the  total  tannage 
taking  place  at  this  stage.  The  butts  are  then  taken  off 
the  poles,  and  laid  flat  in  pits  containing  liquor,  which  are 
called  "  handler  pits,"  as  the  butts  are  here  handled  daily 
from  one  pit  to  another,  into  a  liquor  of  greater  strength  ; 
they  remain  in  these  for  about  four  weeks.  This  early 
stage  is  almost  the  most  important  in  the  tanning  process 
proper,  as  it  is  here  that  the  colour,  substance,  and  to  a 
large  degree  also,  the  quality  of  the  leather  is  made.  The 
liquors  in  the  handlers  and  suspenders  must  also  not  only 
be  graduated  so  as  to  contain  the  requisite  amount 
of  tan  to  keep  the  pelt  constantly  feeding,  bv.t 
there  m"st  be  the  necessary  » mount  of  organic  or 
mineral  acid  to  swell  and  keep  the  pelt  open,  and 
so  counteract  the  natural  astringency  of  the  tannic  acid. 
If  the  pelt  is  not  kept  open  at  this  stage  and  becomes 
contracted,  it  can  never  be  recovered,  and  does  not  take 
up  the  normal  amount  of  tannin,  producing  a  thin,  poor 
leather.  The  Mending  of  the  materials  is  also  of  great 
importance;  at  this  stage  considerable  amounts 
of  myrobalans,  gambier  and  other  light  coloured  plumping 
materials  are  used.  Wlen  the  butts  leave  the  handler, 
they  are  usually  "  struck  through,"  i.e.,  penetrated  to 
the  centre,  and  about  80  per  cent,  of  the  total  tannage 
has  been  completed  in  the  first  six  to  seven  week-. 

The  butts  are  then  taken  to  a  series  of  pits 
known  as  "  dusters  "  or  "  layers."  These  pits  contain 
fresh,  strong  and  more  astringent  liquors.  The  butts 
are  laid  flat  in  these  pits  and  between  each  butt  as  it  is 
thrown  in  is  sprinkled  a  layer  of   tanning  material,  some 


3  to  4  cwt.  of  the  dry  ground  material  being  sprinkle 
in  between  say  100  butts,  which  generally  forms  a  pae 
The  butts  are  allowed  to  lie  in  the  first  liquor  for  aboil 
a  week,  again  lifted  and  placed  in  a  still  stronger  liquor.  (< 
a  second  week,  once  more  lifted  and  the  process  i 
each  time  increasing  the  strength  of  the  liquor  and  increa  ' 
ing  the  time  in  the  layer,  with  a  corresponding  ii 
of  tanning  material  dusted  between  each  butt.  In  the  ear: 
clusters  or  layers,  myrobalans  and  bark  are  used,  but  as  tl 
goods  get  older,  ground  valonea  is  substituted,  unt 
in  the  last  layer  the  goods  are  left  from  4  to  5  week 
Thus  they  receive  a  total  tannage  of  about  six  month 
which  is  an  average  time  for  modern  better  cla>-  >> 
leather  and  strikes  a  happy  medium  between  the  12  to  i 
months  still  taken  by  the  oak  bark  tanner  and  the  tlir> 
months  or  less  required  when  a  large  proportion  of  tannii 
extract  is  used  and  no  oak  bark.  In  these  layers  the 
tanning  which  takes  place  is  comparatively  small  when  oi 
takes  the  long  time  into  consideration,  but  the  goods  ga 
greatly  in  firmness  and  solidity  ;  in  these  pits  the  leath 
comes  directly  in  contact  with  the  fresh  tanning  materi 
and  from  the  fresh  tanning  liquors  is  deposited  bloom  i 
ellagic  acid  which  is  an  almost  insoluble  product  pri 
by  the  splitting  up  of  the  pyrogallol  tannin;  from  i 
catechol  tans,  difficultly  soluble  anhydrides,  which  are  i 
a  gummy  and  more  or  less  sticky  nature,  also  deposit.  Th 
deposition  occurs  on  and  in  the  fibres  and  in  the 'inter-tie 
of  the  leather  and  it  is  to  the  deposition  of  these  difficult 
soluble  products  that  the  resulting  sole  leather  to  a  Jar: 
extent  owes  its  water  resisting  characteristics,  and  its  fir 
and  solid  nature.  Leather  which  has  been  largely  tann> 
by  suspension  with  continuous  handling  or  even  drummii 
never  possesses  this  water-resisting,  hard-wearing,  charact* 
istic,  as  no  time  is  given  in  these  quick  tanning  process 
for  the  deposition  of  these  more  or  less  insoluble  matte: 
nor  for  the  subsequent  complicated  changes  which  normal 
occur  in  the  interior  of  the  butt. 

The  material  which  has  been  used  for  strewing  bet  we 
the  butts  in  the  layers  is  put  on  to    the   leaches   to 
thoroughly   spent    and   plays   a   very   important   part 
the  production  of  the  liquors.      Many  tanners,  howevc 
use  this  half-spent  material  to  produce  the  liquors  neccssa 
for  tanning  bellies  and  shoulders,  retaining  the  fresh  materi 
for  making  butt  liquors,  the  butts  being  the  most  import* 
part  of  the  hide,  having  a  value  almost  double  that  of  t 
shoulders  and  bellies.     The  tannage  of  shoulders  and  belli 
follow  on  in  a  similar  manner  to  the  butts,  the  only  dil 
being  that  as  this  pelt  is  much  thinner,  and  in  the  case  oi  t 
bellies  more  porous  and  open,  the  time  for  tanning  t 
shoulders  seldom  exceeds  three  to  four  months,  and  f 
bellies  nine  to  twelve  weeks.     The  strengths  of  the   liqui 
are  nearly  as  high  as  those  given  to  the  butts,  but  genera) 
a  blend  of  somewhat  cheaper  material  is  used;    in  oth 
words,  less  valonea  and  a  higher  proportion  of  niyrobala ! 
and  chestnut  extract. 

Among    the    points    that    specially    require    attenti' 
and  chemical  control  is  the  ratio  of  tans  to  non-tans 
the  early  liquors,  i.e.,  the  ratio  in  which  the  tannic  ae 
exists  in  proportion  to  the  natural  acids  formed  partly  1 
hydrolysis  of  tannins  and  partly  by    fermentation 
glucoses   ever   present   in   all   tanning   materials.     If   t 
early  liquors  are  allowed  to  become  too  weak,   stale 
putrid,  the  pelt,  instead  of  feeding  and  plumping,  1" 
fall,  the  grain  becomes  loose,  and  a  pipy,  flabby  li 
produced  ;     but   if  the   liquor  is  allowed   to  become  t 
astringent   with  tannic  acid  with  an  insufficiency  of  t 
natural  organic  acids  (produced  by  ferments),  the  I 
will  become  harsh  and  brittle,  and  when  finished  is  lial 
to  be  hard,  to  crack  on  the  grain,  and  to  be  generally  o) 
bad  colour.     The  speed  of  tannage  should  be  control) 
regularly    by    taking    small    samples    of    the    half-tann 
leather  a<  it  leaves  the  head  suspender,  and  again  on  leavi 
the    top    handler,    determining    the    nitrogen    in    it    I 
Kjeldahl's    method.     In   this   way   the   progress   of  t 
tanning    may    be    accurately    checked.     New    blends 
material  can  thus  be  tried,  additions  of  special  materii 
at   this  stage   can   be  accurately   tested   without   waiti 
six  or  seven  months  before  the  result  can  be  ascertain 
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mi  the  finishi  I  In-  nature  oi   the  layer  liquors, 

»hr  h  •   i"   make   the   handler  ami 

«.i    liquors,  must   lie  examineil,  as  also  the  leaching 

iin.l  extracting  of  the  matt-rial.     Whereas  samples  of  the 

■  I   spent    tanning   material   from   22 
tanneries   in   (Srcat    Britain,    taken    some    IT    years  ago, 
|Ji    with   I " i  ■  ■  i .     -  i    I 'roi  ter  ol   Leeds,  show  d  that  over 
third    of    the    available    tannin    in    tin-    material    wa 
.  wasted  and  throw  n  awaj  .  rei  ent  anal}  si  -  show  that 
mate  has  been  reduced  in  many  cases  to  below  5  per 
been  proved  that   the  tannin  contained  in 
most  tanning   materials  is  not   all   readily  soluble  in  cold 
water,  ami  that  each  material  appeal    to  possess  a  special 
baching  temperature,  at  which  the  best  yi<  Id  of  tannin  is 
obtained.     In  most  of  the  tanning  materials  this  tempera- 
tun  ia  at  least  80   C.  j  hence  most  tanners  use  hot  water  for 
i  In  ii  tanning  material. 
The  question  of  the  water  is  of  vital  importance  to  a  6ole 
leather    tanner.      In    a    large    sole    leather   tannery    5000 
gallon-  of  water  in  24  hours  is  not  by  any  mi  ans  i  v  essive. 
hardness  "  of  the  water  in  the  chief  tanning 
t  England  is  about  20  parts  per  hundred  thousand. 
This  means  on  5000  gallons  of  water,  that  each  da\  the 
tanner  is  adding  10  lb.  of  lime  in  the  form  of  chalk  to  his 
honors,  which  unites  with  tannin  and  forms  useless  tannate 
of  lime,  which  is  lost  in  the  leaches  and  in  the  liquors. 
By  forming  insoluble  products  in  the  fibre  of  the  tanning 
material  it   retards  the  extraction  and  diffusion  of  the 
tannic  acid  through  the  cell  walls  in  which  the  tannin  is 
•  lined  ;  it  also  darkens  the  colour  of  the  liquors  and  has 
a  material  effect  upon  the  resulting  leather,  as  it  is  well 
known   that    salts   of   tannic   acid    become   oxidised    and 
rapidly  form  dark  compounds. 

The  drying  and  finishing  of  sole  leather,  as  I  have  already 
indicated,  was  formerly  simply  a  process  of  drying  and 
hammering  :  to-day  the  shedwork  of  sole  leather  is  almost 
a  separate  art,  and  then-  has  grown  up  a  body  of  journey- 
men finishers  specially  skilled  in  this  process,  which  requires 
from  three  to  six  weeks,  depending  upon  the  period  of  the 

fear.  The  butts  are  taken  from  the  last  layer,  and  after 
if  in  pile  for  two  to  three  days  to  drip  (during  this 
dripping  process  the  strong  tan  tends  to  solidify,  and  the 
butts  become   firmer  and    mi  d),  they  are   scorned 

on  the  grain  side  by  hand  or  machine  with  stone  blades 
and  brushes.  The  object  of  this  scouring  is  to  removi 
from  this  grain  surface  the  insoluble  "bloom,"  small 
particles  of  solid  fibre,  and  other  products  which  have 
tied  on  and  in  the  grain.  This  process  also  removes  a 
considerable  quantity  of  the  uncombined  tan  and  presses 
the  strong  tan  liquor  from  the  interior  of  the  leather. 
It  also  softens  and  cleans  the  grain  and  renders  it  more 
supple.  Up  to  a  few  years  ago,  the  goods  after  scouring 
were  simply  rinsed  through  liquor,  oiled  and  removed 
to  the  drying  sheds,  but  to-day,  in  order  to  replace  the 
weight  that  has  been  lost  by  scouring  and  if  possible  to 
add  further  weight,  the  butts  are  treated  by  a  retanning 
process  in  pits  containing  a  strong  solution  of  some  bright 
coloured  tanning  agent.  For  this  purpose  a  comparatively 
new  extract  made  from  the  wood  of  the  quebracho  tree, 
which  grows  in  large  quantities  in  the  Argentine  Republic, 
has  been  introduced.  The  wood  of  this  tree  contains  over 
percent,  of  a  red,  very  difficultly  soluble  tanning  material. 
At  first  this  material  was  little  used,  owing  to  the  fact  that 
it  could  not  be  made  up  into  strong  liquors.  Lepetit, 
however,  found  some  eight  years  ago  that,  by  treating 
this  material  under  pressure  with  sodium  bisulphite,  not 
only  was  it  rendered  easily  soluble,  but  that  the  sulphite 
treatment  bleached  the  objectionable  red  colouring 
matters  and  produced  an  extract  which  gave  to  the 
bather  a  warm  yellow  colour.  This  process  also  increased 
the  penetrating  ]iowcrs  of  the  tan,  and  has  almost  revo- 
lutionised the  older  methods  of  shedwork.  This  material 
refore.  largely  used  in  the  vatting  of  butts  after 
scouring.  The  liquor  in  the  vats  is  made  up  to  great 
strength  and  then  heated  to  a  temperature  of  from  60° 
to  B5°  C.  The  butts  are  entered  (sometimes  suspended  on 
poles,  in  other  yards  laid  flat),  and  handled  frequently  : 
the  process  is  continued  for  three  to  four  days.  This 
vatting  or  retanning  not  only  replaces  the  tan  which  has 
been   scoured   out,    but   at   the   same   time    bleaches   the 


Icathi  foi  iiiiiil'  the  rial 

brown  of  the  i  rdinary  tannagi  toyi  How  fa  d  n      Tl 

re  lightly  rin  gh  ■ 

weal 
ire  allowed  to  drip  for  48  hoc 

Bhi  d        Set  wiped  o the  . 

with  a  damp  cloth,  and  then  well  oiled  with  cod  oil     The 
oiling  process  is  extremelj  important,    Thi  oilusi 
be  suitable  ;    it  should  posses*  the  necessary  drying 
pert  ii  ind    hould  no!  have  too  high  an 

due.     The  object  of  I  he  grain! 

and  a  i  the  -nine  time  to  prevent  thi  leathei  drying  through 

tin   grain  side,  the  aim  being  as  far  as  possible  t 

i  in  leathei  dry  bom  the  flesh  sale  bo  that  the  urn  ombini  d 
tan  liquor  be  not  drawn  out  upon  the  surface  where  it 
would  become  oxidised,  darken,  and  make  the  leather 
u  ky."  The  leather  js  then  hung  up  in  dark  -lied-,  and 
a  cool  draught  of  air  allowed  to  pass  through.  The -lower 
the  diving  at  this  stage  thi    i"  ttei   i-  the  product.     If  it 

i-  dried  t a  pally  the  leather  is  dark,  blotchy,  brittle  on 

the  grain,  and   practically    nnsaleabli       When   the  butts 

.i  rabbi  ry  condition,  i.i  .  il  the  grain  <  S  the  leather 

peoomes   slightly  slimy  so  that    one   could   write  one's 

with  the  linger  on  it.  they  are  laid  down  in  pile  on 
i  ne    all  t her  to    come    to        proper    condition.''      At    this 

they  are  put  through  another  machine  similar  to  the 
scouring  machine,  but  having  steel  -  blades  in-' 

of  stone,  wherebj   the  leathei   it  stretched  and  the  . 

made  beautifully  -i th  and  level.     The  butts   i 

re-oiled,  this  tune  slightly,  and    further   dried.     In 
condition  they  will  stand  a  little  more  air  until  they  begin 
to  -how  sign-  oi  diving  round  the  thinner  parts,  thej  are 

ii  hud  in   pile  to  Come  to  "condition."  and  are   rolled 

under  a  heavy  roller  to  make  them  firm  and  solid:   if 

rolled  out  of  "condition  thej  "dry  dark'';  after  the 
first  rolling,  known  as  "rolling  on."  the  goods  are 
n  duel.  When  they  have  taken  their  natural  colour  but 
are  still  damp  in  the  interior,  the  butts  are  usually  split 
down  the  centre  into  two  parts,  which  are  then  known 
as  bends.  They  are  now  re-rolled,  the  second  rolling  being 
called  "  rolling  off."  The  bends  are  now  taken  to  a 
heated  drying  room,  and  dried  at  a  temperature  of  from 
85°  to  10o  F,  Tie-  leathei  thereby  becomes  very  firmi 
and  when  perfectly  dry  it  is  brushed  and  polished  on  the 
grain  and  is  ready  for  the  warehouse,  where  it  i-  - 
ding  to  weight,  colour,  and  quality. 

ihed  work  has  been  described  in  some  detail,  because 
this  process  in  recent  years  has  become  one  of  the  most 
important  in  connection  with  the  manufacture  of  sole 
leather:  needle--  to  say,  the  time  and  trouble  expended 
has  also  increased  the  manufacturing  costs.  Why  should 
leather  need  take  on  an  even  yellow  colour  without  irrcgu- 
larities,  highly  polished  and  smooth  ?  The  boot  manu- 
facturer cuts  it  up  into  soles  and  soaks  them  in  « 
which  is  seldom  clean.  The  damp  sole  is  then  stitched 
on  to  the  boot,  and  as  it  passes  through  the  various  pro- 
cesses becomes  stained  with  iron  and  grease  ;  when  firmly 
stitched   on   the    boot    and    pra    I  .it    is  put 

over  an  emery  wheel,  and  the  whole  of  the  beautiful 
polish,  colour,  and  finish,  on  which  the  tanner  has 
spent  so  much  time  and  money,  is  ground  off.  The 
boot  turer  then  paints  the  sole  with  a  yellow  or 

black  varnish  stam.  which  completely  hides  the  o 
and  character  of  the  hath,  r,  and  finally  polishes  it.     1 
were  it   not   for  this  custom  of  staining  the  leather,  why 
should   it    bl  to  'ake  all   the  can-  and   I 

to  produce  leather  of  an  even  i  ol..ur  and  regular  shade  onlj 
afterwards  to  be  dirtied  in  tl 
if  that  were  not  the  case,  what  difference  does  it  n 

I  iv  whether  the 
,,♦■  the  soles  be  >  ,,  .,.,:.  black  or  green?     This  absurdity 
would  not  be  so  serious,  '  for  the  fact  th   I 

generallv  acknowledged   by  the  trade,  this  vatting  and 
bleaching  seriously  reduces  the  wearing  properties  and  the 
ne  character  of  the  leather.     The  process  of 
bleaching  in  hot  liquors  containing  bisulphite  of  soda  does 
the  leather  which  hav 

Lepetit  found  it  did 
to  the  difficultly  soluble  quebracho  tans  :  it  renders  soluble 
and  removi  -  from  the  leather  those  products  which  are  so 
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valuable  fur  t  We  production  of  a  sole  leather  which  would 
notoulv  wear  well  but  would  also  resist  water.  This  is  surely 
a  case  of  Boience  misapplied,  and  this  fad  or  fashion  which 
demands  that  sole  leather  shall  be  of  a  light  yellow 
colour  is,  in  my  opinion,  having  disastrous  effects.  The 
bleaching  of  sole  leather  is  one  of  the  most  unnecessary 
processes  that  has  ever  been  introduced,  and  must  sooner 
or  later  destroy  the  reputation  which  British  sole  leather 
has  long  enjoyed  all  over  the  world,  as  a  firm,  hard  wearing, 
water  resisting  material,  and  is  certainly  contrary  to  all 
the  accepted  principles  of  sole  leather  tanning. 

The  chemistry  of  the  hide  is  not  fully  understood  and  the 
exact  composition  of  many  of  the  tannins  is  not  yet 
established.  Finally  the  never  science  of  colloidal  chern- 
istrv    urgently   demands   consideration   and   application. 

Discussiok. 

Mr.  Lutwyche  said  as  a  Warden  of  the  Leather- 
sellers'  Company  in  1905.  and.  with  the  support  of  Sir 
John  Pound,  then  tlu-  Master  of  the  Company,  Sir  William 
Perkin.  who  was  then  a  member  of  the  Court,  and  others, 
he  induced  the  Company  to  interest  itself  in  technical  edu- 
cation in  connection  with  the  leather  trades.  After  doing 
useful  work  at  the  Herold'e  Institution,  the  Leathersellers' 
Company  founded  the  magnificently  equipped  and  well 
directed" technical  college  of  the  Leathersellers'  Company 
in  Bermondscy. 

Professor  H.  R.  Procter  said  he  wished  to  emphasize 
the  statement  as  to  the  great  waste  in  the  cost  of  pro- 
duction of  the  leather  and  the  great  injury  done  to  the 
leather  by  the  bleaching  process.  The  substances  that 
gave  firmness  and  waterproofness  to  the  leather  were 
soluble  in  the  bisulphite  solutions  used  and  probably  were 
actually  dissolved  in  combination  with  the  base  of  the 
bisulphite.  In  any  case  they  knew  this  solvent  action 
took  place.  Occasionally  this  sort  of  thing  happened 
to  a  chemist  in  an  analysis  ;  they  used  generally  a  Berkefeld 
candle  for  filtering  the  tannin  extract  solution.  These 
cost  money,  and  they  could  not  afford  to  use  a  new  candle 
everv  time,  so  they  washed  them  out ;  but  if  they  had  been 
using  a  candle  for  one  of  these  extracts  containing  diffieultly 
soluble  matters  and  washed  it  as  well  as  they  could  and 
then  used  if  for  an  extract  solubilised  with  bisulphite, 
they  might  find  more  than  100  percent,  of  the  solid  bodies 
in  the  extract.  The  extract  not  only  went  through  itself. 
but  actually  dissolved  out  some  of  the  previously  deposited 
matters  in  the  candle  which  all  the  washing  had  failed  to 
get  out.  When  people  complained  that  the  leather  of  the 
present  day  was  not  equal  to  that  of  the  good  old  times, 
there  was  a  certain  amount  of  truth  in  it.  but  a  large  part 
of  it  was  due,  not  to  the  fault  of  the  tanner,  but  to  the  desire 
to  obtain  a  particular  colour  for  which  there  was  no  real 
object,  and  to  the  use  of  bleaching  extracts  in  order  to  get 
that  colour. 

Mr.  HrsTox  agreed  with  the  author's  remarks  on  the 
colouring  of  leather  to  please  the  eye  of  the  shoe  manu- 
facturer. Colour  had  no  object  whatever  so  far  as  wear 
was  concerned.  He  held  in  his  hand  a  piece  of  leather 
tanned  in  an  English  yard  in  1374  ;  it  was  tanned  with  oak 
bark  and  valonia  and  it  took  about  15  months  to  tan. 
It  was  intended  for  the  soles  of  shooting  boots,  and  had 
weather  resisting  properties  and  all  the  characteristics 
required  for  hard  wear.  The  hide  from  which  the  butt 
was  made  was  off  a  Highland  bullock.  Without  being  very 
handsome  to  look  at,  it  was,  to  his  mind,  the  ideal  of 
what  sole  leather  should  be.  The  older  race  of  men,  who 
had  no  scientific  knowledge,  were  able  to  turn  out  really 
good  stuff.  The  manager  of  their  yard  used  to  walk- 
round  with  the  foreman  and  put  his  finger  into  the  tan  pits 
and  taste  tin-  liquor  ;  and  he  was  thus  able  to  tell  whether 
it  has  deteriorated  or  not.  He  did  not  want  to  pose  as  a 
laudator  lempori*  acti,  but  he  did  not  think  there  was  a  tan 
yard  in  existence  to-day  worked  on  scientific  principles 
which  made  better  leather  than,  if  as  good  as,  the  old  people 
turned  out.  To-day,  if  a  currier  wanted  reliable  hides  to 
make  into  trace  or  rein  bucks,  he  sought  from  the  few 
remaining  bark  yards. 


Dr.  S.  Rideax  said  that  the  fate  of  the  phlobaphens 
at  the  time  when  he  had  a  little  to  do  with  tanning  iuan\ 
years  ago,  was  not  much  considered  ;  but  it  seemed  to  Inn 
they  acted  as  a  filling  material ;  and.  when  they  hail  got  in 
they  ought  to  remain  in.  and  not  be  taken  out  by  any  ol 
tin  solvents,  such  as  were  used  for  the  making 
leather.  He  was  not  prepared  to  admit  that  the  additioi 
of  phlobaphens  by  filling  up  the  pores  of  the  leathei 
between  the  fibres  was  really  what  produced  tin-  watei 
resisting  property  :  it  seemed  to  him  that  perhaps  there 
were  other  more  suitable  substances,  e.g.,  rubber. 

The  Chairman  said  that  in  making  an  excavation  in 
some  old  prehistoric  Indian  settlements  in  the  Isla  dc 
Gobernador.  a  large  island  in  the  Bay  of  Rio  Janeiro. 
occupied  for  many  hundreds  of  years  by  Indian  tribes 
before  the  discovery  of  America,  he  came  across 
some  skins  which  had  been  preserved  in  a  very 
curious  manner,  namely,  by  \ivianite  or  phosphate  ot 
iron  ;  and  they  were  blue.  What  the  original  preservative 
was.  he  did  not  know ;  but  the  form  of  the  skin 
was  very  well  preserved  by  the  phosphate  of  iron.  Again, 
in  the  bogs  of  Ireland,  leather  was  very  well  preserved, 
as  one  would  expect  it  to  be  in  peat  liquor.  Coracle? 
were  still  n  use,  but  he  had  never  seen  one  covered  witl 
leather.  The  fishermen  in  South  Wales  had  given  up  thr 
use  of  leather  for  this  purpose.  In  the  Guildhall  Museum 
there  were  a  number  of  Roman  sandals  which  had  been 
dug  up  in  the  City  of  London :  they  had  been  well 
preserved  in  the  soil.  The  Pampas  Indians  prepared — 
he  could  hardly  call  it  preserved — hides.  Tin 
hides  were  dried  in  the  sun,  and  the  women 
would  nibble  a  bit.  and  then  nibble  another  bit,  until  tin 
whole  of  the  hide  was  softened.  Those  softened  hide- 
were  a  regular  article  of  commerce  with  the  Spaniards, 
Sometimes  they  were  rubbed  in  grease  afterwards,  but  the 
preparatory  operation  was  chewing.  With  regard  to  the 
use  of  spent  bark  for  fuel,  at  Heidelberg,  the  spent 
bark  from  the  tanneries  was  often  used  as  fuel 
compressed  into  briquettes,  it  made  a  fuel  which  burnl 
out  very  quickly.  In  the  district  in  the  Argentine  when 
quebracho  was  now  prepsued  for  tanning,  he  had  oftel 
used  it  as  building  material.  There  were  thousands  ol 
railway  sleepers  made  from  it.it  being  practically  imperisli 
able.  No  doubt  that  was  due  to  the  tannin  it  contained. 
The  Cowey  stakes  driven  into  the  Thames,  near  Weybridge, 
in  the  time  of  the  Romans,  if  not  before,  still  remained  fairh 
sound.  A  wood  in  the  River  Plate,  called  nandubay. 
contained  a  good  deal  of  tannin ;  it  was  of  a  dark 
colour,  and  probably  that  had  prevented  its  use  for  tanning 
Concretions  of  tannin  might  be  found  in  the  wood  itself 
when  it  was  cut  open.  Like  quebracho,  it  sank  in  water. 
For  many  years  he  had  worked  on  a  substitute  for  leathei 
which  was  now  being  used  in  large  quantities.  The  basis  was 
felt,  which  was  saturated  with  a  material  which  had  an 
advantage  over  tannin,  in  that  it  was  waterproof.  Hi 
thought  tanners  might  very  well,  after  they  had  tanned  their 
leather  and  made  it.  what  they  called,  bulky — which  he 
would  rather  call  spongy — waterproof  it  without  any 
disadvantage  to  its  sale,  and  certainly  with  very  ureat 
advantage  to  those  who  had  to  use  it.  in  our  climate. 
He  knew  it  had  been  tried,  but  it  had  not  yet  come 
the  market. 

Dr.  Parker  said,  in  reply,  that  he  quite  agreed  that  in 
the  olden  days  all  leather  was  good  ;  to-day  much  of  tin 
leather  was  indifferent  in  quality.  But  at  the  Leather- 
sellers'  Technical  '. allege  they  were  to-day  making  as 
good  a  leather  as  was  ever  made  before,  under  scienl 
principles.  He  well  remembered  Dr.  Rideal's  artii  I 
the  Leather  Trades'  Review.  He  had  mentioned  t 
phlobaphenes,  which  were  deposited  in  the  process  "f 
tanning  and  undoubtedly  gave  the  leather  certain  valuable 
characteristics.  There  were  plans  for  substituting  other 
materials  for  phlobaphenes;  in  fact,  rubber  was  now  put 
in  under  pressure  ;  and  he  believed  Mr.  Evans  knew  some- 
thing about  "  reinforced  leather,"  in  which  the  rubber  was 
put  under  pressure  into  the  pores  in  order  to  render  it 
waterproof.  The  (  hairman  had  made  some  very  interest- 
ing remarks  on  the  effect  of  phosphate  of  iron.     It  was  well 
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ii  tlmt  Im.iIi  this  material  and  the  product!   oi   peat 

■Hold    i  itliei  ;    unci   there   was   a    patent    now 

ivo'rkcd  fin-  leather  making   h\    what    was  known  as 

lining.     That,  however,  was  foi  the  manufacture  of 

ther,      The  fact  ol   women  chewing  leather  to  pre- 

whs    certainly    new    to   him.        He    dare    not 

i   substitutes ;   In    was   too  interested    in    leather. 

uld   be   the   Krst    t..  congratulate   Mr.    Reid   upon 

made  in  his  researches,  but  he  liked  the  real 

thiiif.      Much     work     had     been    done    on     waterpiooting 

and  do  doubt  more  would  bo  done. 


Jlttting  held  at  Burlington  Home,  on  Monday,  June  6th.  1910, 


DR.    J.    LEWKOWIT3CH    IN   THK   I'HAIlt. 
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METKV. 


IIY    0.    HXV1LL    HI'NTI.Y. 


The  .  importance  of  the  determination  of  the 

calorific  value  of  solid  and  liquid  fuels  is  receiving  increasing 

recognition   among   fuel   users,   and   this  is  especially   the 

i   the    United   Stairs   and   on   the   Continent.     The 

discrepant  results  obtained  in  the  past  in  different 

laboratories  for  the  same  sample  of  coal  led  mam  engineers 

ird  laboratory  tests  as  useless.     These  discrepancies 

have  been  traced  to  two  causes,  the  imperfections  of  the 

calorimeters  used  and  the  errors  of  sampling.     Comparisons 

"f  the  various  types  of  calorimeter  (see  Gray  &  Robertson, 

1904,  p.  704.  and  Brume  &  Cowan',  loc.  ciU,  1902, 

I      1230)   have   shewn   that    the   bomb   calorimeter   gives 

more  consistent    results   than   any   other   form,   and   the 

Bert  helot  calorimeter  is  now  by  general  agreement  looked 

upon    as    the    standard    instrument.     The    operation    of 

sampling  is  one  over  which   the  analyst   has  usually  no 

control,  but  if  cairied  out  with  due  rare  the  limits  of  "error 

can  be  shewn  to  be  of  the  same  order  as  those  of  the 

ttksrimetric   measurements.     Consecutive  determinations 

with  a   bomb   calorimeter   give   such   concordant   results 

that  there  is  a  natural  tendency  to  iviji.  r.itr  the  accuracy 

Numerous    bulletins    of    great     value     have 

sued   by  the  U.S.  Geological  Su-vey  and   by  the 

I  Diversity  of  Illinois  embodying  the  remits  of  a  systematic 

study  of  various  coal  fields  in  the  United  States,  and  in 

I  al!  of  these  the  calorific  value  is  given  to  five  significant 

figures  (e.g.,   14.949  B.T.U.   per  lb.).     The.,-  arithmetical 

-  appear  to  be  taken  quite  seriously  by  engineers, 

iJ  for  example  in  Bulletin  No.  31,  University  of  Illinois, 

where  the  corresponding  boiler  efficiencies  are'  worked  out 

0  the  second  place  of  decimals,  as  58-18  percent.     Similar 

examples  could  be  easily  quoted  from  our  own  engineering 

Journals.     It  will  be  shewn  in  this  paper,  that  apart  from 

sampling,  an  experimental  error  of  30  B.T.U.    per 

'     represents  the  limit  of  the  most  careful  work,  and  for 

stiniations    carried    out     under    commercial    conditions 

150  B.T.U.  per  lb.  may  be  regarded  as  probable. 
The  possible  errors   may   be  classified   in   three  groups 
werned  with  (1)  the  thermometer;    (2)  the  correction 
•r  cooling  ;  (3)  the  determination  of  the  water  equivalent. 

The  Thermometer. 

There  seems  to  be  no  work  in   English  in   which   the 

lifficulties  of  accurate  thermometry  are  adequately  dealt 

with.     The  only  exhaustive  hook  on  the  subject  is  that  of 

toiillaume.    "  Traite    pratique    de    la    thermomctrie    de 

■n."  Paris,   1S89.  which,  although  written  21  years 

aK°i  »*ill  remains  the  standard  work  on  the  subject. 

The  electrical  resistance  thermometer  under  favourable 
conditions  undoubtedly  gives  a  higher  a<xuracy  in  tempera- 
ture measurements  than  the  mercurv  thermometer,  but 
in  practice,  in  spite  of  its  defects,  it  is  the  latter  which 
is  generally  used.  Apart  from  the  cost  of  equipment, 
the    question    of    vibration    militates    seriously    against 


deli,  ate    electrical    men  .iiaiiinii  .    ,    | IK     n(      hi  inieal 

laboratories.  In  large  towns  oi  in  •  powa    itation.     With 
the  mercury  thermomi  tei  it  ten  mat 
thai  the  longer  the  degree  and  the  largei  thi   number  ol 
divisions  into  which  it  is  divided,  the  more  accurate  will 
be  tli  u  d  hem  eanin  ti  lun  u    of  thi    B      mann 

tj  |" ,  with  a  range  of  about  A    C.  divided  into  hundredths 

"'    ■<    deniee.    and    i rs-int!  ii    d'viee    length    ol    about 

30  mm.,  ts  a  favourite  one     Apart  from  the  disadi  ant 

of  the  German  type  of  thermomel Method 

Calorimetrie,  W.  Louginine  .v  A.  Schukaxew,  p.  3 
was  pointed  out  by  Guillaume  that  no  real  advantage  is 
gained  by  increasing  the  lenuth  ol  the  degree  above 
III  mm.,  as  the  capillarity  errors  then  become  more 
important  than  the  calibration  errors,  and  this  is  especially 
the  ease  in  oalorimetrio  thermometers,  in  which  the 
capillarity  effect  is  doubled  if  the  thermometer  is  ri 

in  the  preliminary  period  and  falling  in  the  after  period 

The   type  of  therm !,i    adopted    by   the    International 

Bureau  at  Sevres  and  constructed  by  Tonnelot,  is  made 

of  hard  French  glass  with  a  degree  length  of  about  10  mm., 

and  is  divided  on  the  stem  into  tenths  of  a  degree.     The 

stem  is  transparent  so  that   the  reading-  .ire  not   ol, seined 

by  the  thickness  of  the  lines,  an   important   advantage. 

From  a  thermal  point  of  view   (temporary  depression  of 

the  zero)  the  French  hard  glass  is  only  slightly  inferior  to 

■  lena  glass  and  it   possesses  the  ureal    advantage  that   line 

sharp  lines  can  be  etched  on  it.  down  to    0-02  mm.  wide. 

;    The  author  has  not  been  able  to  get  thermometers  of  Jena 

glass  with  divisions  narrower  than    0-<lii  mm.,  and  these 

i   are  somewhat   ragged  in  outline  when  magnified   in  the 

I    telescope.      When   suitably  illuminated   and   read   through 

I    a  telescope  the  division  (0°-l)   can  be  read  by  estimation 

[    to  one-hundredth,  or  0°-001  (see  (  diillaume  on  this  point). 

An  eye-piece  micrometer  may  be  used  for  these  readings, 

but  it  will  be  found  that  after  some  practice  the  micrometer 

may    be    dispensed    with.      A    simple    way    of    testing   the 

accuracy  of  estimation  is  to  prolong  the  observations  of 

the  cooling  period  after  a  combustion  and  plot  the  results 

on  an  open  scale  ;  the  deviations  of  the  readings  from  the 

straight  line  will  shew  the  errors  of  estimation. 

Since,  in  spite  of  its  defects,  the  short  range  Beckmann 
thermometer  is  very  generally  used,  it  may  be  worth 
while  to  point  out  its  most  obvious  faults  and  the  means 
of  eliminating  them.  Tubes  with  a  flat  elliptical  bote 
should  be  rejected,  as  the  capillarity  errors  are  very 
irregular  and  the  thread  descends  in  jerks  even  though 
the  stem  be  constantly  tapped.  The  lines  should  be  as 
fine  as  possible,  as  with,  say,  three  lines  to  the  millimetre, 
a  line  01  mm.  wide  represents  an  error  of  O^-OOS  when 
the  thread  is  over  the  line. 

Instruments     by    different     makers    vary     very     much 
in    the    thickness    of    the    divisions.     In    some    thermo- 
meters of   English   make  divided   into   fiftieths,  the   I 
are  so  coarse  that  readings  closer  than  03-01  cannot    be 
made.     A  more  serious  error,  and  one  which  BOmetin 
appears  to  have  been  quite  overlooked,  is  due  to  the  fact 
that  the  value  of  the  degree  is  variable,  and  depends  on 
the  temperature  at  which  the  instrument  is  used.     A  rough 
correction  table  is  given  in  the  Reichanstalt  certificate*, 
but  this  only  applies  when  the  thermometer  is  immersed 
to  the  zero  line,  a  condition  not  generally  possible,    M 
over,  it  is  obvious  that  the  value  of  the  degree  must 
determined   by  comparison   with   a   standard,   divided   in 
tenths,  and  if,  as  seems  to  be  commonly  assumed,  the 
latter  can  be  read  only  to  hundredths,  the  possible  error 
of  comparison  over  a  6°  range  is  1  in  300,  and  as  a  matter 
of  fact  it  may  be  larger  than  this,  owing  to  the  impossibility 
of  checking  any  zero  change  on  the   Beckmann  thermo- 
meter.    (For   another   method   of  dea'ing   with   this,   see 
determination  of  the  value  of  the  degree.) 

In  the  determination  of  a  temperature  the  thermometer 
reading  requires  to  be  corrected  for : — 1.  Calibration. 
2.     External    pressure.     3.    Internal 

5.  Correction  for  the  fundamental  interval  (value  of  the 
degree).  6.  Exposure  correction.  7.  Reduction  to  the 
normal  hydrogen  scale. 

Calibration. — The  effect  of  this  correction  is  to  compen- 
sate for  the  inequalities  of  the  bore  of  the  tube,  and  to 
reduce  the  readings  to  those  of  a  truly  cylindrical  tube 
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of  the  same  mean  arose  section.  If  the  maker  has  en- 
deavoured t.>  alio*  for  the  inequalities  of  the  bore  in  bis 
graduations,  a?i  ac<  ur.it.'  calibration  is  difficult,  if  not 
impossible:  the  divisions  should  be  equidistant  and  if 
the  calibration  is  to  be  carried  out  to  an  accuracy  ol  1  100 
of  a  division,  the  •  quidSstance  of  the  divisions  must  be  of 
the  same  order  ol  accuracy  and  the  lines  as  narrow  is 
\;.  as  on  a  6  Beckmann  thermometer,  an 
accuracy  of  1  10  of  a  division  is  sufficient,  the  mean  of 
haH-a-dosen  Gay  l.n — -«••  curves  with  threads  of  different 
ths  will  be  good  enough;  if  an  accuracy  of  0-01 
division  is  aimed  at  the  operation  is  more  delicate,  the 
Nenmann-Xhiesen  method  requiring  the  least  expenditure 
of  t:n  lillaume  ami  the  Report  of  the  B.A.  Com- 

mittee   (1882)    for    details).     The    labour    spent    in    the 
calibration    is    well    repaid,    since   a   comparison   of   the 
rved   and    calculated   thread   lengths   clearly  defines 
the    accuracy    of   estimation   of    the   observer.     In    this 
i  ..\intrv  there  is  some  difficulty  in  getting  a  well-calibrated 
thermometer  :  the  National  Physical  Laboratory  does  not    ' 
undertake   the   calibration   of   thermometers,    the   Inter- 
nal   Bureau    at    Paris   carries   out  such   calibrations 
with  tin-  highest  precision,  but   it  would  appear  that  the 
>taff   has   been   reduced   and   there   is   some   difficulty   in 
...  such  work  done  now.     The  ordinary  Reichanstalt 
certificate,  such  as  is  obtained  if  a  thermometer  is  bought 
with  a  certificate,  is  accurate  to  01  division  only,  but 
thermometers  satisfying   certain  conditions  can  be  cali- 
brated   with   a    higher   accuracy.     The   B.A.    Committee 
s  dered  0°-002  (0-02  division)  as  the  limit  of   possible 
:  i  tuillaume  regards  an  accuracy  of  0001  (001 
division)   as  attainable   provided   certain   conditions  are 
rved   by  the   maker.      In  this  connection  it  should  be 
noted  that  tin-  thermometers  studied  by  the  B.A.  Com- 
mittee were  not  etched  with  equidistant  lines. 

External  rn--uo. — Since  the  bulb  is  fixed  during  the 
experiment  and  the  time  of  an  experiment  is  short,  the 
effect  ol  externa]  pressure  on  the  temperature  tlifjerince 
is  negligible. 

re. — If  a  thermometer  shews  a  difference 
of  n  true  degrees  in  a  horizontal  position,  it  reads  n  (1 — (Si) 
degrees  in  a  vertical  position,  where  d  is  the  co-efficient 
sternal  pressure  and  /  the  length  of  the  degree.  For 
calorimetric  work  this  may  be  conveniently  included  in 
the  value  "1   the  il>-_ 

-For  a  rise  ol  :i  the  temporary  depression  of  the 
zero  is  of  the  order  of  0°-003  for  French  glass,  rather 
glass.  The  action,  however,  requires  time, 
and  would  be  scarcely  appreciable  in  the  five  minutes  of 
an  experiment  ;  even  if  appreciable,  the  error  cannot  In- 
exactly determined. 

Correction  for  ih.  fundamental  interval. — Except  by 
accident,  no  thermometer  has  a  degree  exactly  1  100  of 
the  fundamental  interval.  If  the  instrument  contains 
the  two  fundamental  points  this  error  can  be  determined 
directly.  A  convenient  type  is  graduated  in  tenths 
from  -2°  to  f>2  C,  then  a  bulb  and  further  graduations 
from  98°  to  102  .  This  forms  a  self-contained  Standard, 
but  since  the  transition  point  of  sodium  sulphate  is  now 
known   ai  12    379  ige    ■  2     to   -     34°   is 

equally    suitable    for    calorimetric    work.     This    is    first 
calibrated   in   principal   point-    6     apart   in   the  interval 
(_•;        ::4        converted     into     the    fundamental    interval 
I,  to  save  labour,  onl     such  sections  further 

subdivided  into  1°  intervals  as  may  1 paired  by  the 

temperature  ram."-   of  the   laboratory.     For  short  range 

tin  rmometere  with  variable  zero,  the  only  really  practical 

be  an  experimental  determination  with  the 

b  itself.*     For  this  purpose  a  considerable  quantity 

nun    substance  is  prepared,  such  as  naphtfaalei 

benzoic  acid,  and  every  timi   the  quantity  of  mercury  in 

ii  determined  in 
the  usual  way.  keeping  the  weight  of  water  fixed.  The 
temperature  rise  is  corrected  for  calibration,  radiation, 
nitric  *  id  The  mean  temperature  of  the  watel 
in  the  calorimeter  is  measured  with  an  ordinary  ther- 
mometer.    In  this  way,  a  series  of  results  will  be  obtained 

•   -  r  itzmacher.     Zeits.  Inst.  Kuride,  189B.  202. 


from  which  tho  apparent  water  equivalent  can  be  plottei 
as  n  function  of  the  temperature.  The  following  correc 
tions  are  thus  eliminated  :  internal  pressure,  value  of  th 
degree,  exposure  of  the  stem,  variations  in  the  Bpeoifi 
heal  of  water  and  of  the  calorimeter,  bomb.  &c...  am 
reduction  to  the  hydrogen  scale  if  the  calorific  value  take, 
for  the  naphthalene  or  benzoic  acid  has  itself  I»yii  i  \pri  ... 
in  that  scale.  It  is  worthy  of  note  that  the  errors  c 
calibration  of  the  tube  are  not  corrected  in  this  way. 

Exposure  correction. — This  correction  is  an  uncertai: 
one  at  the  best.  If  the  water  equivalent  is  determine 
by  the  combustion  of  substances  the  heat  of  combustio 
of  which  is  taken  as  known,  as  above,  it  is  eliminate! 
It  is  not  more  than  one  or  two-thousandths  of 
degree,  and  is  usually  neglected  in  calorimetric  work 
Reduction  to  the  normal  fiydroqen  scale. — This  correctio 
jus!  comes  within  the  limits  of  error.  A  rise  of  3 
(15° — IS  )  measured  on  the  scale  of  Jena  glass  16  III.  i 
3   old  on  the  normal  scale. 

These  considerations  lead  to  the  conclusion  that  for 
temperature  rise  of  2°  to  3°  with  a  mercury  thermomeU 
of  the  first  order  completely  studied  before  use,  and  aft< 
all  possible  corrections  are  applied,  an  accuracy  of  01  pe 
cent,  to  02  percent,  cannot  be  exceeded.  With  a  thermc 
meter  coarsely  graduated  and  uncalibratcd  the  error  migb 
amount  to  over  1  per  cent.  The  concordance  of  two  c 
three  consecutive  determinations  is  quite  misleading  as 
criterion  of  the  real  accuracy.  As  illustrating  this  poir 
five  determinations  of  the  water  equivalent  of  the  sani 
calorimeter  (by  combustion  of  naphthalene)  made  a 
intervals  of  about  two  months  with  two  thermometei 
divided  into  tenths,  at  temperatures  ranging  froi 
8°  to  20°,  after  fully  correcting,  eave  for  the  watt 
equivalent  at  15°  C.  :— (1)  2504;  (2)  2497  ;  (3)  2495 
(4)  2505 ;  (5)  2500.  Nos.  1  to  3  were  made  with  or 
thermometer,  Nos.  4  and  5  with  another.  Two  coneecuth 
observations  with  a  Beckmann  6°  thermometer  gav 
2510,  2517  for  a  temperature  of  15°  C.  The  two  lai 
determinations,  in  spite  of  their  close  agreement,  a) 
07  per  cent,  too  high,  owing  to  the  changed  value  of  tl 
degree. 

The  correction  for  radiation. 

This  correction  is  second  in  importance  only  to  tl 
thermometer  corrections.  With  a  properly  designed  bom 
calorimeter  it  is  of  the  order  of  1  percent,  of  the  temper; 
ture  rise.  It  is  generally  recognised  that  the  so-calle 
Regnault-Pfaundler  correction  gives  the  nearest  approi 
mation  to  the  actual  loss,  but  this  seems  to  be  looked  opo 
as  too  complicated  for  technical  work,  anil  either  tl 
correction  is  dropped  altogether  (Hempel,  Jakob)  or  a, 
approximate  empirical  correction  is  applied.  (Mahle 
Gramberg,  Lansrbein,  Gray  and  Robertson,  Ac.)  If  tl 
observations  an-  entered  on  a  suitably  printed  or  graph 
log,  the  calculation  of  the  Regnault-Pfaundler  correotio] 
assuming  a  slide  rule  is  used,  is  a  matter  of  five  or  s: 
minutes  at  most,  and  it  is  a  little  difficult  to  underetar. 
why  30  to  4li  minutes  should  be  regarded  as  profitabl 
spent  in  determining  the  amounts  of  nitric  acid  an 
sulphuric  acid  formedin  the  combustion,  the  combined effei 
of  which  rarely  exceeds  0-5  per  cent,  of  the  heating  valu 
whilst  a  quarter  of  the  time  is  regarded  as  too  much  f< 
the  more  important  cooling  correction.  The  meaning  ' 
the  Regnault-Pfaundler  formula  does  not  seem  to  be  we 
understood,  since  several  authors  remark  that  instea 
of  using  this  complicated  expression  the  simple  applicatii 
of  Newton's  law  of  cooling  is  sufficient.  But  all  expn 
sions  for  the  loss  by  radiation,  unless  purely  arbitrar 
are  based  on  Newton's  law  of  cooling,  and  the  Regnaul 
Pfaundler  formula  is  no  exception.  The  lattei 
advantage  of  including  the  cooling  effect  due  to  evaporatim 
the  heating  effect  of  the  stirrer,  and  any  other  coneta 
source  ol  beating  or  cooling,  such  as  a  cooling  effect  dt 
to  a  slight  leak  of  the  bomb. 

All  cooling  corrections  are  based  on  the  assumption  thi 

the  temperature  of  the  surroundings  remains  constant  durii 

!    the  experiment.     This  fundamental  condition  is  satisfied  I 

surrounding  the  calorimetric  vessel  with  a  double  copp 

jacket  containing  at  least  20  litres  of  water.     It  is  « 
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i  bj  ii-iii).'  i  wooden  jacket,  felt,  or  similar  badly- 

eondnoting  substances.      II bject   to  aim  al   is  not   bo 

■BCD  to  prevent  hent  los.se1>,  but  toensurethat  th.se  losses 
ahall  tak.  place  hi  a  definite  manner. 

It         in-   worth    while  to  shew    upon   what  assumption 
•h-    Reguaultlfuuu.il. i    i'\pro-*ion   is   luised,   so  that    it    a 
rougher   approximation    is    deemed    sufficient    it    may    be 
mi I  instead  of  on  a  purely  empirical  basi 
l.rt  the  Ion  .I  temperature  in  time  dt  he       d9. 
e\  uporation  per  minute       w.* 
due  to  heat  developed  by  stirrer  par  minute  =  —  s. 
linu  to  V  .itmi's  law,  the  velocity  of  cooling  due 

to  radi.it  i s  proportional  to  the  difference  of  temperature 

ng   body   I'M  and    its    surroundings  (T) 

instant  "  of  the  calorimeter  and  is 
•w.'.ntK   the  rate  of  cooling  for  a  1°  difference  between 

i  r.] 

I     B  n  -s)dt  -k\r    Ti.lt. 

Hi.  experimentally  determined  figures  are  : — 

v  =  velocity   of    cooling   at   (or   near)    t?0,   the  initial 
temperature  ; 

velocity    of    cooling   at   (or   near)    »„.    the   final 
temperature. 

It  should  be  noted  that  On  is  not  the  highest  observed 
temperature,  but  may  be  any  temperature  after  the  steady 
cooling  has  set  in.  If  v'  is  determined  starting 
from  the  maximum  temperature,  it  will  be  too  low,  as 
heat  is  coming  out  of  the  tiomb  after  the  maximum 
temperature  has  been  attained. 

from  (I).     v  =  (w— s)-rk(H0— T) 
v'=(w— e)+kfA— T) 

v' V 

.     v— v'=k(tV—  (in)urk=()  —j 

UflO  since  v=(w— s)+k(0o— T) 
w— s=v— k(»o— T). 

II     Hence  d«=vdt— k(flo— T)dt+k(fl— T)dt 

=  vdt-k(H_p,,i,lt. 

the  total  correction  over  the  principal  period  of  t 
intervals  of  time  is  : — 

£  nd0=vt+k(area  BCFD). 

If   it   be  noted  at  v  and  v'  are  not  determined  strictly 

i  1  "„.  but   at   the  closely  adjacent  temperatures  H 

imean   temperature    of    the    fore   period)   and   6'   (mean 

temperature  of  the  after  period),  the  final  expression  is  : — 

E  °de=vt+(|P?)  (are.  BCFD), 

and  this  is  equivalent  to  the  Regnault-Pfaundler  formula. 

where  t  is  the  number  of  time  intervals  (minutes  or  half 

the    principal    period,    v    and    v'   being   the 

temperature  losses  in  the  same  time  interval.     Any  cooling 

ion    must     be    of   this    form,    and    the    accuracy 

I    will    depend    on    the    degree   of   approximation 

with    which    the    area     I'.i   FD    is    measured.      For    this 

it   is    not    necessary  actually  to   plot   the   curv.. 

bat    it   is  worth  while  doing  this  for  a  few  experiments. 

Insufficient  stirring  is  then  brought  out  by  the  points  not 

lying  on  a  smooth  curve  ;  the  length  of  the  time  interval 

20  seconds),  can  also  be  best  chosen  from  a 

study  of  these  i  urves,  and  the  effect  of  a  given  error  of 

reading  during   the   first    two   minutes   determined.     The 

area  may  be  determined  by  the  planimeter  or  by  counting 

the  squares,  or  any  of  the  usual  formula  for  approximate 

integration  may  be  adopted,  t     The  latter  is  more  practical 

*  According  to  .Mahler  (Bull,  de  la  Soc.  d'encouragement  pour 
I  Industrie  National.-,  1892.  p.  333),  the  loss  bv  evaporation  is 
•boot  1  grm.  per  hour.  This  would  make  w  of  the  order  of  0°-004 
per  minuti-  fur  a  water  equivalent  of  2500.  Hence  it  is  too  large  to 
neglect. 

*  v  *°°^  account  of  these  methods  is  (liven  in  Integral  Calculus, 
by  D.  E.  Murray,  p.  Isll9n.  Longmans,  Green  *  Co.  1898.) 


in.,    iii.-  actual  temperature  reading!  are  th< 
required.     The  "trapezoidal"  rale,  Ball  thi     am  of  the 
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first  and  last  ordinates  +  the  sum  of  the  remainder,  is  a 
first,  approximation.  Taking  the  temperatures  read  as 
..rdinates,  this  gives  the  area  down  to  zero  temperature, 
hence  tfl  has  to  be  subtracted,  giving  the  usual  Regnault- 
Pfaundler  expression, 

Correction = vt  +  £zl(f!°±h  +  £*«_«) 

the  terms  within  the  bracket  representing  the  approxi- 
mate integration  of  the  area  BCFD. 

A  more  accurate  result  is  given  by  the  application  of 
Simpson's  or  Durand's  rules,  Prom  the  following  example 
it  is  clear  that  the  trapezoidal  rule,  with  one  minute 
intervals,  is  good  to  less  than  0  '001. 

(1) Planimeter   <>  0268 
(2)Dnrand  0-0267 

(1  min.  ratal 

(3)  Trapezoidal    00253 
(1  min.  int. 

(4)  Trapezoidal    00256 
(A  min.  intervals). 

And  hence  there  is  no  advantage  in  employing  a  more 
exact  method  of  integration.  If  the  stirrer  is  worked 
at  fixed  rate,  and  the  temperature  curves  are  similar, 
various  expressions  for  the  mean  ordinate  can  be  found  for 
any  given  instrument  which  will  be  near  enough  for 
technical  work.  Thus  if  8,  is  the  rise  of  temperature  in 
the  first  minute,  for  a  particular  calorimeter,  the  cooling 
constant  of  which  averages 0"Q0283,  the  rough  correi 
is  given  by  (v-f  ckA,)^,  where  ck=0004.  From  seven 
examples,  taken  at  random,  the  maximum  difference 
between  t(v+O-OO40,)  for  t=5  minutes  and  the  full 
Riegnault-Pfaundler  correction  was  +  004.  and  the  average 
difference  -002.  It  should  be  noted  that  the  term  vt 
includes  the  cooling  due  to  evaporation. 

By  cooling  the  calorimeter  water  below  the  tempera- 
ture of  the  surroundings  the  total  correction  is  reduced 
and  as  a  special  case  may  vanish.  Here  the  term  rf  is 
.tive,  and  the  final  correction  is  the  sum  of  the 
negative  and  positive  terms.  It  is  clear  that  whether  the 
correction  is  +0  030  or  0  001  a  given  error  in  the 
determination  of  either  of  these  terms  will  ime 

error  in  the  result. 

(3)  The  determination  of  the  water  equivalent. 

This  is  usually  determined  in  one  of  two  w 
culation  from  the  specific  heats  of  the  constituents  of  the 
bomb,    water    \  ier    and    thermometer,    or    by 

burning  a  known  weight  of  a  definite  substance  whose 
heat  of  combustion  is  taken  as  known.  The  method  of 
calculation  gives  onlv  a  rough  approximation  :  the  material 
of  the  bomb  mav  tic  bronze  or  nickel  steel  of  unkr 
composition,  the" weight  of  the  enamel  is  unknown,  and 
the  specific  heats  taken  as  a  basis  of  the  calculation  are 
usually  the  mean  specific  heats  between  100°  and  about 
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1">  ,  and  hence  are  too  high.  If  the  water  equivalent  of 
the  metal  parts  be  taken  Be  380  to  400,  ami  an  uueertainty 
of  2"  be  possible,  with  a  Hempel  calorimeter  (1000  grams 
of  water),  the  possible  error  i-  :i  percent.,  with  a  larger 
calorimeter  of  water  equivalent  2300.  1*6  per  cent.,  and 
with  W.E.  10,000,  114  percent  In  the  latter  case  the 
of  temperature  is  so  small  that  an  electrical 
thermometer  must  be  used  (see  \V.  Jaeger  and  H.  von 
Steinwehr.  Verh.  Dent  Physik.  Ges..  1002.  3.33).  A* 
regards  the  second  method  of  determining  the  water 
equivalent,  a  comparison  of  the  figures  obtained  for  the 
heats  of  combustion  of  pure  substances  shews  differences 
of  0-3  to  0-7  per  cent 

Beats  of  combustion  (of  1  grm.)  according  to  different 
observers  : — 


Berthelot  and  R-coura 

Berthelot  and  Louftinine    . 

Bcrthel.it  and  Tielle    

Stohmann 

Fischer  and  Wrede   (1904) 
(1908' 


Benzoic 
acid. 


6345 
6322 

R322 
6355 

6328 


When  it  is  rememlwred  that  each  of  these  figures  repre- 
sents the  mean  of  a  number  of  observations  by  highly 
skilled  observers  working  under  the  most  advantageous 
conditions,  it  is  clear  that  the  determination  of  the  absolute 
heating  value  of  a  coal  nearer  than  0-5  to  10  per  cent,  is 
not  to  be  expected. 

The  third  method  of  determining  the  water  equivalent 
is  by  the  addition  of  a  known  amount  of  energy  measured 
electrically.  A  very  full  account  of  the  calibration  of  a 
bomb  calorimeter  in  electrical  units,  using  a  platinum 
thermometer  is  given  bv  W.  Jaeger  and  H.  von  Steinwehr 
(Ann.  d.  PhysiU..  21  (1906),  p.  23),  and  this  calorimeter 
has  been  used  by  Fischer  and  Wrede  for  determining  the 
heats  of  combustion  of  numerous  substances.  These 
determinations  must  be  regarded  as  the  best  hitherto  made, 
as  the  probable  errors  are  less  than  1  in  2000.  The  values 
for  sugar  (3954)  and  benzoic  acid  (6325)  appear  to  be  the 
best  established. 

Other  errors  affecting  the  heat  of  combustion  are  dis- 
cussed very  fully  by  W.  Jaeger  and  H.  von  Steinwehr  in 
the  Zeits.  fiir  Phvsik.  Chemie.  53  (1905),  p.  153,  and  their 
conclusions  may  be  briefly  cited  here.  Thev  regard  an 
accuracy  of  1  or  2  parts  per  1000  as  the  limit  with  mercury 
thermometers,  and  shew  that  the  lag  of  the  bomb  need 
be  taken  into  account  only  when  the  water  equivalent 
is  determined  from  the  specific  heats.  The  lag  of  the 
thermometer  is  shewn  to  introduce  errors  less  than 
1  part  in  1000,  and  this  the  author  can  confirm  as 
out  of  twelve  thermometers  the  maximum  error  due 
to  lag  has  been  found  to  be  -j-0-4  parts  per  1000. 
They  also  discuss  the  error  due  to  the  variation  of 
the  water  equivalent  with  temperature,  and  conclude 
that  there  is  a  change  in  the  heat  capacity  of  the 
whole  apparatus  of  1  part  in  1000  for  each  4°  "change  of 
temperature  from  15°.  Since  the  temperature  in  experi- 
ments made  in  unheated  rooms  may  vary  between  6°  and 
25P,  this  correction  can  by  no  means  be  neglected.  The 
specific  heat  of  water  itself  is  uncertain  to  1  part  in  1000, 
as  will  be  seen  from  the  following  table. 

Specific  heat  of  water  : 


Bartoli 

CaUendar 

T. 

Rowland. 

Orimths. 

and 
Stracciati. 

Ludin. 

and 
Barnes. 

o- 

_ 

1-0069 

1-0061 

6* 

1-0036 

— 

1-0035 





10° 

1-0019 

— 

1-0016 

1-OO10 

1-0018 

15' 

1-0000 

1-0000 

1-0000 

1-0000 

1-0000 

20' 

0-9988 

I     0-9985 

0-999  1 

11-119(14 

o-nn>7 

25' 

0-9971 

0-9971 

0-9998 

0-9996 

M-  1W7  s 

30' 

H.'VICJ 

— 

1-0015 

1-0003 

0-9973 

85' 

0-9994 

~ 

— 

0-9971 

Hence  in  the  definition  of  the  thermal  unit  not  only  must 
the  degree  be  on  the  hydrogen  scale,  but  the  temperature 
of  the  water  must  also  be  defined. 

The  details  of  construction  of  the  bomb  do  not  much 
affect  tin  accuracy  of  the  results  obtained  by  its  use. 
provided  it  is  of  sufficient  capacity.  Bombs  by  some 
makers  have  the  bottom  of  the  bomb  too  near  the  base  of 
the  calorimeter  vessel;  this  results  in  a  pocket  of  water 
which  remains  out  of  reach  of  the  stirrer,  and  consequently 
gets  warmer  than  the  rest,  thus  making  the  result?  Ion 
The  same  defect  is  sometimes  caused  by  an  unsuitable 
framework  to  support  the  bomb  in  the  calorimetric  eeasel. 
The  stirring  arrangements  arc  defective  in  others.  It  is 
tacitly  assumed  in  calculating  the  correction  for  cooling 
that  the  external  surface  of  the  water  vessel  has  the 
temperature  indicated  by  the  thermometer,  and  this  is 
not  the  case  unless  the  stirrer  is  efficient.  The  stirrer 
should  be  driven  by  a  small  motor,  as  this  secures  both 
efficiency  and  regularity.  As  illustrating  the  effect  of 
efficient  stirring  and  a  high  water  equivalent,  the  author 
has  found  that  with  a  Hempel  calorimeter  used  as  supplied 
the  average  error  of  a  determination,  using  naphthalene, 
was  0-5  percent.  ;  with  the  same  bomb  and  thermometer, 
but  using  a  larger  water  vessel,  with  mechanical  stirring,  a 
large  copper  water  jacket,  and  also  raising  the  bomb  an 
inch  above  the  base  of  the  water  vessel,  the  average  error 
of  a  determination  was  reduced  to  about  0-2  per  cent.  The 
Kroeker  form,  with  two  valves  and  fitted  with  a  wash 
bottle  arrangement  of  platinum  tubes,  is  very  convenient, 
as  it  permits  of  an  accurate  estimation  of  the  carbon  in 
the  fuel  at  the  conclusion  of  the  experiment ;  the  estimation 
of  hydrogen  in  the  same  instrument  is  not  so  good.  Th» 
question  of  the  lining,  platinum  or  enamel,  is  of  import- 
ance only  as  regards  the  life  of  the  bomb  ;  it  is  without 
effect  on  the  accuracy  of  the  results.  In  either  case  it 
is  bitter  to  avoid  the  use  of  iron  wire  for  the  ignition,  as 
the  particles  of  fused  iron  oxide  rapidly  perforate  the 
lining.  Fine  platinum  wire  (-002  inch)  with  or  without 
cotton  thread  or  collodion  wool,  is  effective.  If  too  large 
a  wire  is  used  the  amount  of  heat  developed  by  its  fusion 
ceases  to  be  negligible. 

So  far.  the  combustion  of  pure  substance  only  has  been 
dealt  with.  With  coal  or  oil  there  are  some  additional 
points  to  be  considered.  For  a  representative  sample  the 
coal  should  be  as  finely  divided  as  possible,  and  with  very 
finely  divided  coal  the  combustion  would  appear  to  be 
incomplete.  This  difficulty  is  got  rid  of  by  adopting  the 
suggestion  of  Hempel  and  compressing  the  coal  into  small 
briquettes.  The  author  has  found  that  the  combustion 
is  also  occasionally  incomplete  for  another  reason.  The 
ash  from  certain  coals  is  fusible,  and  if  the  amount  of  ash 
is  high,  the  fused  ash  is  liable  to  contain  unburnt  carbon. 
The  maximum  error  due  to  this  cause  which  has 
been  observed  corresponded  to  3  per  cent,  of  the 
calorific  value.  The  carbon  was  estimated  by  powdering 
the  ash  and  burning  in  a  closed  tube  with  lead  chromate. 
As  the  removal  of  the  fused  ash  from  the  platinum  capsule 
was  a  matter  of  some  difficulty,  a  little  powdered  quartz 
was  placed  in  the  capsule.  This  was  found,  quite  unex- 
pectedly, to  reduce  the  amount  of  unburnt  carbon,  possibly 
by  reducing  the  average  size  of  the  fused  globules.  In 
non-fusible  ashes  no  unburnt  carbon  has  been  detected. 

Sampling.— The  problem  of  taking  small  samples 
accurately  representing  large  bulks  of  solid  material,  has 
been  fairly  solved  by  metallurgists,  but  the  necessity  of 
applying  similar  methods  to  coal  has  not  always  been 
appreciated  by  the  engineer.  Bulletin  No.  323  ol  the 
U.S.  Geological  Survey  gives  a  description  of  their  method 
of  sampling  a  car  load  of  coal.  From  3  per  cent-  to  4 
per  cent,  of  the  car  load  was  taken  as  a  sample,  the  whole 
crushed  to  J-in.  size,  and  worked  down  mechanically. 
Two  independent  samples  gave  moistures  agreeing  within 
0-4  per  cent  and  ash  within  0-3  per  cent.  The  calorific 
values  are  not  given,  but  would  from  these  figures 
have  agreed  within  0-5  per  cent.  Hand  sampling 
usually  has  to  be  resorted  to,  and  the  results  are 
not  quite  so  good.  For  air-dried  coals  low  in  ash,  the 
error  of  sampling  should   be  under  0-5  per  cent.     Coals 
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lith  high  ash  (7  to  12  percent.)  may  be  1  percent  put, 
ml   iret  small   coal,  if   not   air    dried  on  a   fairly  Urge 

lie  before  taking  the  final  sample,  may  differ  by  2  pel 
••hi  or  more  mi  consecutive  .-ample-.  \  sampling  error 
i  u-.">  i  rr   fiii.  to  1*0  per  i-rui.  may  be  looked   upon  as 

fair  average.     This  accuracy  can  only  I"   obtained  when 
bj  sampling  is  doue  systematically  under  skilled  supi  i 
Even  oil  fuel  hae  it-  own  sampling  difficulties, 
Mini-  in  ilir  frequent  presence  of  water,  an  emulsion 
armed  which  is  verj  difficult  to  separate. 

The  author  i-  at  present  engaged  on  a  stud]  "t  the 
oouracy  obtainable  in  coal  sampling  by  hand  under 
r.iui.u  \  conditions,  and  hopes  to  lie  able  to  communicate 
he    results    shortly. 

conclusions    arrived    at    may    be   summarised 

.Hows  : — 

(I)  The  limit  of  accuracy  in  the  comparison  of  the  heating 
Hies  of  fuels  is  from  0-1  |  er  cent,  to  0-3  per  cent., 
ml  this  can  only  be  reached  after  a  most  cartful  study 
f  the  thermometer  and  calorimeter  and  tin  application 
f  numerous  corrections. 

|   (2)  If  the  small  corrections  arc  neglected  the  errors  may 
mount  to  from  1  per  cent,  to  2  per  cent. 
(3)  The  heats  of  combustion  of  the  standard  substances 
i  sed  for  the  determination  of  the  water  equivalent  are 
.  ot  certain  within  0-5  per  cent. 

4  The  errors  due  to  hand  sampling  cannot  be  reduced 
itb  certainty  below  0-5  per  cent.,  and  may  easily 
mount  to  1")  per  cent,  to  2-0  per  cent. 
Hence,  so  far  as  coal  is  concerned,  it  is  at  present  more 
mportant  to  devise  means  for  reducing  the  errors  of 
unpling  than  to  increase  the  accuracy  of  the  calorimetrk 
.termination. 

Disci  ssi.  >n. 

The  Chairman  said  that  anyone  who  carried  out  physical 
bsarvations  on  instruments  such  as  had  been  referred  to 
rould  be  able  to  appreciate  the  large  amount  of  work  Mr. 
luntlv  had  brought  before  them,  which  ought  specially  to 
npeal  to  the  younger  members.  He  would  ask  if  Bar. 
luntlv  thought  it  was  ever  possible  in  this  country, 
l  icing  done  in  Germany  and  America,  to  buy  coal 
•y  the  calorific  value  ? 

Mr.  ,).  S.  S.  Brame  said  there  were  comparatively  few 
ratters  who  had  dealt  with  the  question  of  the  relative 
Money  of  determinations.    In  a  previous  paper  (Brame 

Cowan,  this  Journal.  22,  p.  1230)  the  maximum  error 
brained  with  the  Mahler  bomb  calorimeter,  amounted 
o  0-3  per  cent.,  which  was  about  what  the  author  thought 
easonable.  Gray  and  Robertson  obtained  a  maximum 
rror  at  0-7.  Only  one  other  comparison  had  come  to  his 
.•tire,  by  Professor  Lord,  where  an  error  of  0-7  per  cent. 
fas  obtained. 

Most  people  who  had  a  desire  to  preserve  our  coal 
applies  and  to  get  the  best  value  for  money  advocated 
he  purchase  of  fuel  on  a  calorific  basis  ;  but  the  liability 
f  calorific  determinations  to  differences  such  that  little 
eliance  could  be  placed  upon  them  had  been  the  stumbling 
•lock.  Now  they  had  the  bomb  calorimeter  giving 
enable  results  when  properly  worked,  and  there  was 
"thing  against  that  method  of  purchase  which  was 
iieing  largely  adopted  in  the  United  States  and  also  by 
ome  firms  in  this  country.  All  these  contracts  were 
Iwised  on  a  sliding  scale,  a  premium  being  given  for  British 
"hernial  Units  above  the  standard,  or  a  deduction  being 
aade  if  the  value  fell  a  certain  amount  below  it.  The 
■oint  was,  how  much  should  be  allowed,  considering  the 

itside  range  of  accuracy  of  determination,  including 
-ampling.  Ho  thought  something  like  50  calories  or  100 
•ritish  thermal  Units  in  coal  having  a  value  of  12,600 
fritish  Thermal  Units  would  be  the  utmost  accuracy  one 

'aid  insist  upon  for  the  calorimeter  determinations  ;  and 
,  he  penalty  could  not  be  exacted  or  a  bonus  expected  to  be 
■aid  on  anything  much  smaller.  The  American  govern- 
nent  themselves  admitted  a  2  per  cent,  variation  on  British 
hernial  Units,  and  they  paid  a  proportionate  2  per  cent. 
■onus  or  deduction  from  the  original  price,  and  a  large 
company  in  the  States  also  allowed  of  a  2  per 
int.  error,  which  was  about  what  he  understood  Mr. 
luntlv  would  agree  to,  such  allowance  including  sampling 
nd  calorimeter  errors. 


Newcastle  Section. 


I  If  ii  a'  Armstrong  <  'oUegi .  on  Thursday,  Muni,  \-,il, 
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The  object  ot  tin-  paper  is  to  give  an  account  of  the 
progicss  of  Coke  manufacture,  and  to  review  the  methods 
now  in  use  in  this  industry,  which  ran  now  I  . ■  . 
a  branch  of  ohemjcaJ  industry.  The  importance  of  the 
industry  will  bo  seen  when  it  is  remembered  th.r 
the  world's  production  ol  pig  iron  has  reached  the  enor- 
mous total  of  about  60  million  tons  annually,  and  toprodu.  i 

a  ton  of  pig  iron  a  little  ovei  s  I  in  of  coke  is  lire. 

The  first  successful  attempt  to  utilise  coke  for  thi    purpo 
was  made   by    Abraham     Darby,    about     ih"    vi:n    1735, 
though  earlier  attempts   had    ben   mad".    I>iidi"\    having 
used  coke  for  'Ins  purpose  in  181*9. 

Coking  Goals.  Coke  as  ordinarily  known  is  the  product 
of  the  dry  distillation  of  certain  bituminous  coals,  in  which 
process  the  volatile  portion  is  driven  off.  The  ooal 
.akes  together  and  leaves  a  dense  hard  mass  of  somewhat 
""Miliar  structure  known  as  coke. 

It  is  not  every  kind  of  coal  which  is  capable  of  being  made 
into  coke;  Sum"  coals  leave,  on  distillation,  a  soft  friable 
mass  which  would  lie  useless  for  bearing  a  burden  in  the 
bias!  furnace. 

History  of  Colct  Manufacture.1 

Mounds. — The  earliest  method  of  ...king  coal  was  very 
crude,  and  consisted  simply  in  piling  up  the  coal  in  fili- 
form of  mounds  or  rectangular  heaps,  covering  the  heap 
over  with  breeze  (small  coke),  igniting  the  coal  and  allowing 
it  to  smoulder,  much  in  the  same  w;  v  thai  charcoal  is 
manufactured  at  the  present  time.  The  heat  produced 
was  sufficient  to  drive  ..in  the  volatile  matter  which  burnt, 
and  ultimately  a  heap  of  coke  was  obtained. 

Silesian  stalls.  —  Later,  these  heaps  were  surrounded 
In-  walls  having  air  passages  at  various  plans.  The 
brickwork  was  built  in  the  form  of  stalls,  in  which  the  coal 
was  placed,  covered  with  a  layer  of  loam  to  prevent  ex- 
cessive waste  by  combustion  of  the  upper  layers  "f  ooal. 
Holes  were  pierced  in  th"  lower  portion,  the  coal  ignited  by 
brushwood  and  the  rate  of  combustion  w.  s  regulated  by 
opening  or  closing  the  air-holes  in   the   walls. 

Though  these  methods  produced  g I  "..k".  they  were 

obviously  wasteful,  and  ultimately  what  is  known  at  the 
beehive  oven  was  evolved.  This  type  "f  oven  is  more 
economical  and  is  largely  in  use  at  the  present  day.  both  in 
this  country  and  in  America,  since  it  produces  exoellenf 
coke,  which  is  much  prized  for  its  silvery  appearance  and 
dense  hard  nature. 

The  Beehive  oven  is  a  dome-shaped  structure,  about 
12  ft.  diameter  by  7  ft.  high.  In  the  original  type  it  had 
an  opening  in  the  crown,  which  allowed  the  produi 
combustion  to  pass  off  into  the  air.  At  the  front  of  the  oven, 
seviral  ovens  being  built  in  a  row.  a  doorway  is  proi  id)  d, 
some  4  ft.  high.  The  coal  is  thrown  into  the  oven  through 
the  door,  spread  on  the  floor  of  the  oven  to  a  depth 
of  about  three  feet,  and  levelled.  The  door  is  thin  closed 
up  and  the  coal  ignited.  Generally  the  heal  "f  th"  walls 
is  sufficient  to  ignite  the  coal.  Air  is  admitted  through 
a  series  of  holes  provided  above  the  door,  ami  the  heat 
produced  by  the  combustion  of  the  volatile  porti  in  ..f  the 
coal  is  sufficient  to  coke  the  mass.  Tin-  ovens  nowadays 
are  provided  with  what  is  known  as  a  "back-eye  — a 
hole  in  the  back  of  the  iven  which  communicates  with  a 
common  fine  built  behind,  and  receives  the  hot  gases  fr..m 
a  row  of  ovens.     Usually  t*  I   to  back. 

with  the  main  waste  gas  tin"  between  tbem  leading  to 
a  chimney.     When  the  coking  pi  pletedthedoox 

is  taken  down,  and  t]  -■  nched,  with  water,  in  the 

It  is  removed  by  means  of  a  "  peel  "  with  a  long 
handle   swung   on   a   swivel   crane.     The   ovens  are  now 
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charged  through  tho  "  top-eve  "  from  tubs  running  along 
rails  laid  on  the  top  of  the  ovens. 

Since,  with  such  an  oven,  air  is  admitted  to  the  charge. 
in  order  to  complete  the  combustion  of  the  volatile  matter. 
a  certain  amount  of  the  coal  or  coke  is  burnt  and  lost. 
A  coal  which,  heated  in  an  entirely  closed  vessel,  would 
yield,  say  To  ]x-r  cent,  of  coke,  yields  only  o5  per  cent. 
to  87  per  cent,  in  the  beehive  oven,  the  loss  being  due 
t.'  combustion. 

In  order  to  avoid  this  loss,  ovens  have  been  devised  in 
which  the  coal  is  baked  in  a  closed  chamber,  no  air  being 
admitted  into  the  oven  itself.  This  type  of  oven  is  known 
as  the  Retort  oirn,  and  amongst  the  earliest  and  most 
successful  types  were  those  of  Coppee  and  Appolt. 

•  ■  .  -  1861. — The  Coppee  oven,  which  was  introduced 
in  1861,  consists  of  a  rectangular  horizontal  fire-brick 
chamber  closed  at  each  end  by  an  iron  door.  In  the  roof 
of  the  oven  holes  are  provided  for  the  purpose  of  charging. 
The  oven  is  heated  by  the  combustion  of  the  products 
of  distillation.  Near  the  roof  of  the  oven  are  openings, 
to  allow  the  products  of  distillation  to  pass  into  vertical 
flues  arranged  in  the  side  walls  between  the  ovens  which 
are  built  side  by  side  in  rows.  The  air  necessary  for 
combustion  is  admitted  through  ports  at  the  top  of  these 
flues,  and  the  products  of  combustion  from  two  adjacent 
ovens  pass  down  the  flues  into  a  flue  under  the  oven 
then  along  the  sole  flue  of  the  next  oven  into  the  waste 
gas  flue,  and  on  to  the  chimney.  The  coke  is  removed 
from  the  oven  by  forcing  it  out  with  a  ram  travelling  along- 
side, and  quenched  in  the  open,  instead  of  being  quenched 
in  the  oven,  as  is  the  case  with  the  beehive  type. 

Appolt. — The  Appolt  oven  (1862)  was  similar  in 
principle,  but  differed  radically  in  design,,  inasmuch 
as  it  consisted  of  a  vertical  firebricK  retort,  some 
16  ft.  high  by  4  ft.  long,  by  16  in.  broad  at 
the  base,  tapering  to  3  ft.  8  in.  by  13  in.  at  the  top 
The  bottom  of  the  oven  was  provided  with  one  or  two 
hinged  doors,  and  a  charging  hole  was  provided  at  the  top. 
The  gases  evolved  were  led  out  of  the  oven  through  openings 
in  the  Side  walls  leading  into  flues  between  the  ovens, 
meeting  air.  and  there  burnt,  and  thus  the  coking  was 
effected.  No  special  appliance  for  unloading  was  necessary 
with  this  type  of  oven  since  on  opening  the  bottom  door 
the  coke  fell  out  of  the  oven  into  iron  trucks  running  under- 
neath. This  type  of  oven  did  not  however  make  much 
progress  owing  to  high  first  cost,  and  to  the  cost  of  upkeep 
due  partly  to  the  difficulty  of  regulating  the  heats  in  the 
flues. 

By-produrtx. — The  retort  type  of  oven  resulted  in  a  liigher 
yield  of  cok"  than  the  beehive  type,  but  has  been  still 
further  improved  upon  by  the  recovery  of  the  valuable 
substances,  coal  tar.  ammonia  and  benzol,  from  the 
products  of  distillation.  The  successful  recovery  of  these 
constituents  marks  the  development  of  the  more  purely 
chemical  side  of  the  industry,  and  the  methods  evolved  for 
their  recovery  have  now  reached  a  high  state  of  perfection. 
The  industry  now  constitutes  an  important  branch  of 
chemical  industry. 

Thin-  are.  however,  some  points  in  favour  of  the  beehive 
type  of  oven.  The  cost  of  building  and  of  upkeep  is 
low  and  the  coke  has  a  very  good  appearance.  Also  the 
amount  of  waste  heat  available  at  a  colliery  for  the  purpose 
of  steam-production  is  a  valuable  asset,  and  in  recent  trials 
with  a  battery  of  l>eehive  ovens,  using  Stirling  boilers, 
an  average  of  2  lb.  of  steam  calculated  from  and  at  212°  F. 
has  been  raised  per  pound  of  coal  carbonised. 

Though  the  beehive  type  of  oven  does  not  lend  itself 
to  the  successful  recovery  of  by-products,  several  attempts 
have  been  made  to  adapt  this  type  of  ovens  to  recovery 
processes,  among  which  attempts  those  of  Jameson  and 
Aitken  may  be  mentioned. 

Jameson?  made  great  efforts  to  construct  a  recovery 
beehive  oven.  He  osed  a  perforated  floor,  connected  with 
a  common  discharge  pipe  to  which  motion  could  be  applied, 
thereby  drawing  off  some  of  the  products  of  distillation. 
the  liquid  portions  of  which  condensed.  Air  was  admitted 
in  the  usual  way,  and  as  the  heat  was  supplied  by  the  com- 
bustion of  a  portion  of  the  volatile  matter  and  a  portion  of 
the  coal  also,  the  yield  both  of  coke  and  by-products  was 
low. 


Aitken  applied  suction  to  the  bottom  of  the  oven  ami 
forced  in  air  mixed  with  the  gaseous  portion  of  the  product 
drawn  away  from  the  bottom  of  the  oven. 

l\riiol)t*  also  designed  an  oven  which  was  practically  ., 
closed  beehive  oven.  The  oven  had  a  space  underneath 
the  floor  which  was  heated  by  means  of  a  fire,  thus  baking 
the  coal  in  the  oven  above.  The  gasc>  were  led  awav 
through  a  hole  in  the  top  of  the  oven  and  eonden- 

None  of  these  processes  have  been  successful. 

The  retort -oven,  however,  lends  itself  well  to  the  rec 
of  by-products,  and  it  is  this  type  of  oven  which  has  come 
to  the  front  of  late.  The  first  successful  attempt  in  the 
by-product  recovery  process  was  made  by  Carves  in  1862. 
who  modified  and  adapted  Knab's  oven  for  by-product 
recovery.  Knab  had  in  1856  designed  a  retort  oven  heal 
by  flues  placed  under  the  floor.  Carves  added  flues  in  the 
side  walls.  Simon  added  a  simple  form  of  recuperator, 
and  this  design  of  oven  has  been  extensively  used.  The 
by-product  recovery  process,  however,  did  not  make  much 
headway  (at  least  in  this  country)  until  1881,  since 
which  date  the  progress  has  been  rapid,  but  not  so 
rapid,  in  this  country,  as  on  the  Continent,  where 
no  beehive  ovens  exist  to-day.  One  reason  for  the 
slow  growth  in  this  country  is  found  in  the  fact 
that  iron  makers  considered  the  beehive  coke  to  be 
better  than  retort  coke,  partly  because  of  the  bright  silver; 
appearance  of  the  former,  due  to  its  having  been  quenched 
in  the  oven,  out  of  contact  with  the  air.  C.  Lowthian  Bell 
(Jour.  Iron  and  Steel  Institute.  1904).  however,  gives  the 
results  of  tests  made  with  beehive  and  retort  coke,  and 
proves  that  there  is  little  difference  between  the 
efficiency  of  the  two  kinds  of  coke  in  the  blast  furnace. 
Before  giving  an  account  of  the  methods  adopted  for  the 
recovery  of  the  by-products  it  will  be  well  briefly  to 
indicate  the  various  types  of  ovens  in  use. 

The  type  of  oven  in  use  is  almost  exclusively  the  hori- 
zontal oven  similar  to  the  original  Simon-Carves  and 
Coppee  ovens,  and  consisting  essentially  of  a  horizontal 
brickwork  chamber  about  33  ft.  long,  6  ft.  6  ins.  to  7  ft. 
high,  and  18 — 24  inches  wide,  in  which  the  coal  is  coked. 
This  is  provided  with  heating  flues,  built  into  the  side  walls, 
and  movable  doors  are  provided  at  each  end  of  the  oven,  and 


FlQ,  1.    Simon-Carves  Oven.    Original  Type. 
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Fig.  1a.    Simon-Carves  Regenerative  Oven, 

a  hole  in  the  crown  leads  away  the  gaseous  products  of 
distillation  to  a  common  main.  Tin-  sia.-e*.  after  removal 
of  the  by-products,  are  led  back  to  the  ovens  and  burnt  in 
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Hues  m  order  tu  carry  out  tho  ui king. 

na  are  usually  built  in  batteries  of  26  00,  and 
mil .s  are  in  existence  which  comprise  up  i"  500  oven* 
There  are  various  arrangements  ol  ovens,  the  >li!f>  n  m  i 

ling  mainly  in  the  arrang mt  oi  the  heating  Bui  -  and 

:•■  methods  oi  leading  the  gaa  into  t h»><    (lues. 
BoriwnUil  rel"rl  ovens  ma}   be  divided  into  two  distinct 
I     Ovens   with  horizontal   heating   Huea  (Simon- 
type),  (2)  Ovens  with  vertical  heating   flues (Coppee 
I  ■  n   may  be  sub-divided   into  (a)  waste 

it  ovens,         .    those  in  which  all   the   waste   heat    is 
inverted  into  steam  under  the  boilers,    and  (b)  rogenera- 
oa  where  surplus  gas  is  required.     Most   builders 
.  types  "f  ovens,  regenerative  and  non-regenera- 
i.liiin  to  the  requirement  of  the  buyers. 
oiital  fluid  ovena.-   (a)  Simon  Carves  original  type. 
i  tins  ovon  the  walls  arc  hollow,  being  formed  "f  ehanni  1 

bi<  h  divide  tho  partition  wall  between  tw ntigu- 

n ovens,  into  four  horizontal  thus.  Under  the  oven  runs 
■pla  flue,  and  tins  leads  up  to  the  top  horizontal  tines. 
ha  gaa  is  admitted  at  the  end  of  the  sole  flue,  al  mg  with 
r  for  its  combustion.  The  flame  travels  along  the 
ile  line,  up  to,  and  along  the  tjp  horizontal  flue,  then 
sough  the  lower  lines  in  turn,  and  finally  into  a  simple 
enperator,  consisting  of  two  waste  gas  Hues  built  in 
kween  three  air  Hues,  in  which  tho  air  is  preheated 
iming  into  contact  with  the  gas.  Alternate  ovens 
diaust  their  waste  gases  into  the  two  waste  gas  flues, 
iere  being  two  chimneys  provided  fir  each  respeotive 
ittery  of  ovens. 

This  ty|*'  of  Simon-Carves  oven  has  recently  been  super- 
in  improved  type  which  will  be  described  under 
subsequent  heading,  hut  it  serves  as  the  original  type  of 
••  horizontal  fined  oven. 

IB)  Semet-Solvay*    ovens    have    a    somewhat    similar 
tent  of  side  flues,  with  the  exception  that  each 


each  oven  from  ita  ncighboui  aot 

structure  and  relievi     from  an]    undue  strain   the  fli 

wliuli  must  be  kept  gas-tight,     ii  al 

for  heat,  ami  tends  to  maintain  tin    temperature  of   the 

oven  when  cold  I        I brown  in,  or  din 

stoppages  oi  the   gaa    tupplj       \    featun    ol    thi    Semel 
Sulvay  oven   is  the  use.  ol     mall  bi  b        og  up 

the  Hues.     It  is  olaimed  that    this   minimisei  the  dai 
of  orac]     hi  the  Hues,  wit  h  the  i  on  lequi  at 
from  the  ovens  into  thi    Bui     and  I"     oi  bj  producU 

The  Sues  iii  these  ovens  are  usually  four  in  numbei 
The  gaa  ami  an  enter  at  the  end  oi  the  top  flue,  tri 
along  '  in  •  and  slowly  downwards  along  the  other  fhrw 
turn,  and  Snail;  _  a  sole  Hue  into  the  main 

gas  flue  leading  to  the  boilei 

The  air  is  generally  led  through  flui  -  built    nine 
the  oven,  and  is  heated  up  toa  certain  extent  beion  enter- 
ing the  combustion  flues.     (Latelj    i  form  "t  continuous 
regenerator  has  been  applied  to  'In-  oven,  the  waste  gaa 
passing  through  small  Sues,  between  which  the  air  passes 

mi   its   way  to  the  i. veil    Hue.) 

(c)  The  Huessenei8  oven  was  the  first    by-pi 
built  in  Germany.     This  type  also  lias  a  separate  si     t 
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Fio  3.    Huessener  Oven. 
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Semet  Sotau  Ovi 


•  en  has  its  own  set  of  flues  :  the  ovens  are  separated  from 
ich  other  by  a  solid  wall,  and  the  Hues  are  placed  on  either 
ie  of  this  wall.  The  advantage  of  this  method  is  two- 
Id  :   in  the  first  place  the  solid  wall  in  question,  dividing 


fines  iot  each  oven  with  an  intervening  wall  Tin  flues 
are  built  up  oi  tongued  and  dovetailed  bricks  which  are 
accurately   fitted  to  each  other.     In   this  type  of  oven 

the  gas  enters  at  the  sole  Hue.  oi  which  there  are  tw 
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each  oven,  one  serving  each  set  of  side  Hues.  The  gas  and 
air  enter  the  Bole  tine,  travelling  along  underneath  the  oven 
and  rising  through  a  \ertical  flue  to  the  top  flue.  The 
tlame  then  traverses  the  other  Hues,  reinforced  by  more 
gas  and  air  if  necessary,  and  finally  passes  into  the  main 
waste  gas  flue. 

d  flued  on  ns.—Coppie  type—  The  Coppee  mdd<  m 
type  has  the  tlues  placed  somewhat  similarly  to  those  in 
the  original  type.  Tlie  side  wall  is  composed  of  a  scries  of 
vertical  Hues,  with  a  flue  running  longitudinally  above  and 
below.  The  gas  is  forwarded  into  the  lower  horizontal  llvn 
through  a  Bunsen  mixing  tube,  and  issues  from  a  scries  of 
b  hole  corresponding  to  a  vertical  Hue.  Enough 
air  is  mixed  with  the  gas  to  give  a  non-luminous  flame  ; 
combustion  takes  place  in  the  horizontal  chamber,  the 
-suv  air  for  the  completion  of  the  combustion  being 
admitted  into  this  chamber.  Dampers  are  placed  at  inter- 
vals ho  regulate  the  supply.  The  hot  gases  pass  up  the 
vertical  Hues,  along  the  top  horizontal  flue  and  down 
two  vertical  Hues  in  the  centre,  thence  through  ports  into 
the  sole  flue,  and  on  to  the  waste  gas  main  flue. 


The  gas  is  led  into  the  Hues  by  means  of  a  fire-clay  pip. 
running  the  whole  length  of  the  side  walls,  with  adjustaW 
orifices  of  ingenious  type,  leading  to  each  flue  ;  an  a; 
distributing  channel  runs  along  underneath  the  oven  wit 
ports  to  each  gas  nozzle,  where  it  mixes  with  the  gag,  an< 
the  flame  passes  into  the  vertical  flues.  Thcairiscontrolli. 
by  means  of  dampers  at  the  top  of  each  flue,  and  the  pro 
duets  of  combustion  pass  along  the  upjier  horizonta 
flue  down  two  vertical  flues  at  the  end  of  the  series,  am 
on  to  the  main  flue. 

The  new  Simon-Carves  type  is  designed  to  overcome  thi 
adjustment  of  dampers,  by  placing  regulators  on  to  th 
sides  of  the  oven.  The  gas  is  led  through  several  pipe 
to  the  various  points  in  the  oven  and  regulated  to  maui 
tain  the  necessary  temperature.  The  air  is  regulate, 
by  dampers,  which  are  accessible  from  the  ends  of  th 
oven.  The  gas  supply  is  also  regulated  from  this  positioi 
and  the  control  of  heat  in  the  flues  can  be  regulated  froi 
that  point. 

The  Otto-Hilgcnstoelfi  oven  is  an  extremely  simple  an. 
effective  design,  the  gas  flues  are  replaced  by  a  row  of  15 — 1 


i '  r  y,  »'■■■■". ■>  u  , , ,  j„,,Hl^W)I).''^^^'-',-"W^i ; " 


■/  -jy..}  ">■»'»  y  ^.g'/Vi-'W  ^."."s^-V  'V  <'«y» 


»■♦    3  -LO**-,rf«  •«.   %*^< 


«  -Oct,  ate,. 


Fig.  1.      Kopper*B  waste  heat  Coke-oven. 

Koppert1  oven. — In  this  oven  there  are  30 — 35  vertical 

flues,  the  supply  of  gas  to  each  of  which  can  be   regulated. 


Fig.  5.    Otto-Hil^enstock  Oven. 

large  Bunsen  burners,  which  heat  up  the  vertical  flurt 
The  gas  supply  is  under  easy  control,  and  the  air  is  regu 
lated  by  a  damper,  placed  at  the  opening  leading  to  th 
main  flue. 

The  advantage  of  vertical  flued  ovens  over  the  horizontfl 
flued  ovens  lies  in  the  ease  with  which  the  heat  can  b 
regulated  at  various  points  along  the  oven  by  admissic 
or  more  or  less  gas.  according  to  the  temperature  required 
at  the  different  parts.  Also,  owing  to  the  shorter  flues,  th 
gases  have  a  shorter  distance  to  travel,  and  consequent! 
a  lower  chimnev  draught  is  necessary.  This  avoids  tl 
drawing  in  of  gases  from  the  oven  into  the  flues,  with  COS 
sequent  loss,  of  by-products. 

Waste  hat  and  surplus  gas.— With  waste  heat  ovens,  th 
whole  of  the  products  of  the  combustion  at  a  temperatai 
0f  1700—1950°  F.,  after  leaving  the  oven  flues,  are  c. 
in  a  waste  gas  main,  runnina  alongside  the  ovens  beloi 
the  ground  level,  and  passed  through  boilers,  where  al 
the  surplus  gas,  which  amounts  to  30  per  cent.  IB 
cases,  is  generally  burned.     Part  of  the  steam  is  used 
plant,  but  the  bulk  of  it  is  generally  used  for  th. 
of    raising    electrical  power,  and  since  from  1 — 'i  '? 


raising   i...  .......   r..,n - — 

water  can   be  evaporated   per  pound  of  coal  carbonis. 
it   will   be   seen  that   a  large   amount   of  energy  can   & 


\..|    \\l\      No,   16 


BHOKT    COKE   M  \\i  FACT1  RE 


926 


■  111.  ilopi  ,1     in    this    way.     Most     modern    coking     plants 
lntr  i  power  station  in  connection  with  I  hi'  worts. 

With  regenerative  mnu  the  t«-ni|M  ratlin'  of  tho  waste 

mil  great  enough  to  run  Mr  them  to  be  utilised  with 

lull   siiur  I  he  i|iinntity  of  surplus  pis  is  often  .">0 

nl    in  IKI  per  eent..  of  the  Intnl.  and  earn  ton  of  coal 

produces    10,000     11,0011  ..    ft.   of   gas  of    ft   net   calorific 

value  o(  something  like    ">00    U.T.U.   |mt  e.  ft.,  the  powci 

etn  be  generated  by  tlir  use  of  gas  engines,  which  have  now 

roached  such  a  state  of  efficiency  thai    they  run   l»-  used 

i, "iily   with  coke  oven  n-is.  and   I  hey   possess 

tin  further  ad vantuge  tlial  -      I  times  the  amount  ol  powei 

ran  l«-  developed  from  the  gas  engines  than  would  be  pro- 

,f    the   gas    were    burned    under    lioilrrs   ami    steam 

engines  employed. 

Most    of   the  vertical  llued  ovens  ran  In-  adapted  to  use 
uiili  regenerators,  the  regenerator  being  of  the  Siemens 

Kegtneratit     ,"•».«.     The    most    successful   of   the   early 
I  itive  .urns  was  the  Otto-IIo/mann  which  was praoti- 
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Fig.  0.    Otto-Hofmann  Oven. 

rally  n  Coppee  oven,  fitted  for  by-product  recovery 
ami  » ith  regenerators. 

The  products  of  combustion  from  one-half  of  the  oven 
nail  passed  along  and  down  the  other  half,  thiongh 
itore,  mi  to  the  chimney,  the  incoming  air  being 
by  contact  with  hot  brickwork  in  a  second  regener- 
ator. The  direction  of  the  How  of  gases  was  charged 
every  half-hour.  Tins  type  of  oven  has  been  largely 
on  the  Continent  ami  in  America. 

M ds1  of  the  systems  are  a  replica  of  the  above  method 
(Otto-Hofmann)  which,  however,  has  the  disadvantage  of 
oausing  expansion  and  contraction  of  the  walls  at  frequent 
intervals  which  ultimately  cause  a  leakage  of  gas.  Ovens 
havr  been  designed  which  avoid  this  to  a  certain  extent 
it  not  almost  entirely,  sunn    being  very  ingenious. 


I k  bet  ween  each  flue, 

gas  enter  1 1 )  at    the   has, 


m   to  the  generator,  the  ah  and 
ol    the    flue,  (2)  on  n  v<  rsing, 
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front  the  top. 
conduit. 


the   air  coming   up   through   the  tie-brick 

Each  battery  of  ovens  has  usually  n  common  set  ol 
regenerators,  placed  longitudinally  running  underneath 
the  whole  length  of  the  battery.  The  Kopperi  ovens, 
however,  are  so  designed  thai  each  oven  has  its  separab 
regenerator,  built  underneath  the  sole  of  tho  oven,  so 
that  repairs  to  any  regonorator  can  bo  carried  out  without 
interfering  with  tho  working  of  the  battery  as  a  whole. 

Vertical  retort*.-  Of  late  years  the  question  of  carboni- 
sation in  vertical  retorts  has  received  considerable  atten- 
tion in  the  gas  industry,  and  experiments  in  that  direction 
have  been  rewarded  with  success,  (See  al-o  this  J., 
1910,     p.     471.)  It        is       well        known        that        in 

ordinary  gas  retorts  a  large  amount  of  decomposition 
of  the  gas  takes  place,  owing  to  its  having  to  pass  over  the 
highly  heated  charge,  and  in  contact  with  the  hoi  walls 
of  the  retort,  the  result  being  the  formation  of  retorl  carbon, 
ami  deterioration  of  the  gas  and  tar,  etc. 

The  adoption  of  inclined  retorts  has  been  attended 
with  remarkable  results,  sinrr  they  ran  la-  filled  more 
completely  than  the  horizontal,  and  ultimately  verlicpl 
retorts  have  been  adopted.  Messrs.  Settle  and  Padfield, 
Woo.lall  ami  Duckham,  Glover,  and  West,  and  others  in 
this  country  have  experimented  in  this  direction.  Bueb 
has  designed  a  retorl  known  as  the  "Dessau"  vertical 
retort  in  Germany,  and  some  interesting  results  have  been 
published  at  various  times  in  connection  with  the  latin 
retorts. 

Urn  E.  Kiirling  r.i\rs  some  comparative  figures  in  the 
Journal  of  (las  Lighting,  Jan.  Ilth.  1908,  p.  93,  showing 
the  result  obtained  in  a  battery  of  84  "Dessau"  retorts 
at  Marirndorf ;  he  compares  results  obtained  from 
horizontal,  sloping  and  vertical  retorts,  as  follows,  viz.  : — 


■■CjS^Tilir^- 
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Fig.  7.     Copiiec  Regenerative  Oven. 


In  the  Coppb  n  generative  oven  the  side  wall  is  divided 
into  five  chambers,  and  two  sets  of  gas  supply  pipes  are 
provided  which  are  used  alternatively.  Each  chamber 
v  vertical  Hues,  up  three  of  which  the  gas  travels. 
ami  passes  down  the  other  three  alternately  ;  thus  the 
contraction  and  the  expansion  is  not  so  severe  as  in  the 
case  of  the  pre\  ions  type. 

The  Collin9  oven   still  more  completely  equab'ses    the 

heat,  for  in  this  case  the  only  alteration   in   the    How   ,,f 

-  that    of  direction   in   the   individual    thus.     The 

gases  from   the   combustion  pass  down  a  cavity  in   the 
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Tin-  tar  yield  is  greater,  and  the  tar  Utter  quality  ;  the 
ammonia  yield,  however,  ie  the  must  interesting  being 
30  pel  cent,  higher  with  tin  vertical  retort.  Broadberry 
and  Coleman,  in  their  report  to  the  Institution  oi  Gas 
Engineers  on  '*  Dessan  "  retorts,  using  new  lVlton  coal, 
give  tin-  following  result*  for  tar,  viz.  : — 


Vertical  Retorts. 

liiss.nl. 

Ubrrsprce. 

Horizontal. 

••  Free  "  Carbon   .... 
Residue  in  re  tort,  after 
distUHngtot 

1-10 
54-3% 

US 

3-6% 
0-6% 

60-0% 

1-26 

B-0% 
28-7 

72-1% 

The  makers  of  the  Bueb  system  claim  for  it  that  50  per 

more  ammonia  is  obtained,  half  the  amount  of  sulphur 

gas,  little  naphtkalene,  liquid  tar  rich  in  oils,  and  l<ss 

BCUrf.     The  use  of  vertieal  gas  retorts  is  rapidly  gaining 

ground,  and  only  recently  the  Sunderland  tias  Co.  have 

installed  a  number. 

Vertical ovetu. — Encouraged  by  the  results  in  gas  retorts. 
coke  oven  makers  have  turned  "their  attention  to  vertieal 
coke  ovens,  and  the  outcome  of  this  has  been  the  Elliott- 
./,„..<  coke  oven,  which  lias  been  proved  so  successful 
on  a  working  scale,  that  now  a  battery  of  these  ovens  is 
about  to  be  constructed.  The  design  is  somewhat  similar 
to  that  of  the  ippottoven.  The  Elliott- Jones  coke  oven  is 
a  vertical  reotangularchamber,  wider  at  thebasethanat  the 
top.  and  closed  at  the  bottom  by  a  door.  being  heated  by 
-nes  of  Hues  in  the  side  walls.  The  dimensions  are 
19  ft.  high,  cross  section  at  top  9  ft.  8  in.  by  16  in., and  at 
the  base  10  ft-  by  20  in.  This  taper  allows  the  coke  to 
fall  out  of  the  oven,  on  opening  the  bottom  door.  The  gas 
is  led  away  from  the  top  by  an  ascension  pipe  in  the  usual 

wav. 

The  flues  are  independent  of  eaoh  other,  and  possess  a 
separate  gas  and  air  supply  which  regulates  the  temperature 
of  the  flue.  Tin  results  obtained  with  an  experimental 
full-sized  oven  confirm  the  results  obtained  with  vertieal 
retorts,  and  have  been  very  encouraging.  The  tar  is 
much  thinner,  and  contains  much  less  free  carbon  and 
naphthalene,  than  ordinary  coke  oven  tar.  The  coke  also 
i>  of  excellent  quality. 

Appliances  for  charging  and  discharging  oitns. — The  coal, 
either  washed  or  unwashed,  is  first  crushed  in  a  disinte- 
grator of  the  Can  type,  then  stored  in  a  hopper,  run 
into  a  bogie,  and  loaded  into  the  oven.  The  charge  (if 
wet  coal  is  used)  is  often  stamped  into  a  compressed  cake 
or  charge,  and  run  into  the  o\cn  in  the  form  of  a  cartridge. 
thereby  giving  a  closer  grained  coke,  and  a  smaller  per- 
centage of  breeze  and  ballast.  If  dry  coal  is  charged,  a 
mechanical  leveller  is  generally  used,  which  levels  by  means 
of  a  rake  worked  mechanically  from  the  front  of  the  oven. 

The  coke  is  pushed  ,,ut  of  the  oven  by  means  of  a  ram 
|jv.,l  .,„  H  arnage.  which  runs  along  the  entire  length  of 
the  battery,  an. I  is  generally  worked  electrically.  The 
ckc  as  it  comes  out  of  the  oven  is  quenched,  in  some 
cases  by  passing  through  a  hood  placed  at  the  oven  door, 
an,|  |„  '-session  sprays  fixed  inside,  and  sometimes  it  is 
quenched   by  a  hose  pipe  on  the  coke  bench. 

Tic  ckc  is  often  also  discharged  directly  into  a  large  ear. 
which  runs  along  the  length  of  tin-  battery,  then  carried 
away,  screened,  and  tilled  into  trucks. 

By-product  recovery.  The  use  of  by-product  ovens  has 
verv  largely  increased  in  this  country,  during  the  last  ten 
years,  and  is  still  iner.  asing.  many  ironworks  now  possessing 
by-product  ovens  built  in  close  proximity  to  the  blast 
furnaces.  Tins  growth  is  well  illustrated  by  the  official 
statistics  of  production  of  sulphate  of  ammonia,  published 
in  the  annual  report  of  H.M.  Chid  Alkali  Inspector.  It 
will  lie  seen  from  these  figures  lhat  though  the  sulphate  of 
ammonia  produoed  in  gas  works  increased  from  142.41!) 
tons  in  1900  to  165,218  in  190H.  the  production  of  sulphate 
of  ammonia  from  coke  ovens  has  increased  more  than 
fold,  showing  an  increase  from  10,392  tons  in  1900  to 
lit. 227  tons  in  VMH.     The  other  chief  by-products  are  tar 


and  benzol,  though  owing  to  the  low  price  prevailing  for 
benzol,  this  recovery  has  not  been  very  generally  adopted. 
The  method  of  recovery  up  to  the  end  of  the 
last  year  or  two.  has  been  very  similar  in 
the  various  systems  of  coke  ovens.  The  gas 
after  leaving  the  oven  is  cooled  down  to  atmospheric 
temperature,  whereby  the  tar  and  some  ammonical  liquor 
produced  by  the  water  distilled  from  the  coal,  are  condensed, 
The  remaining  ammonia,  passing  on  with  the  gas.  is  absorbed 
in  scrublxrs  by  water,  and  a  liquor  is  obtained  containing 
ammonia  to  theextent  of  1  percent,  to  1-5  percent.,  chieflj 
in  the  form  of  ammonium  sulphide  and  carbonate,  with 
some  cyanide,  sulphocyanide,  chloride,  sulphate,  sulphide 
and  thiosulphate.  The  ammonia  in  the  ammonical  liquor 
is  usually  converted  into  sulphate  of  ammonia.*  Thegai 
still  contains  benzol  vapour.  This  is  recovered  by  passing 
the  gas  through  washers  and  scrubbers  fed  with  creosote  oil. 
which  absorbs  the  benzol  and  its  homologues.  This  , >il 
when  saturated  is  distilled  and  crude  benzol  is  obtained 
which  must  be  further  purified  and  distilled,  ultimately 
yielding  a  variety  of  products. 

The  gases  are  led  away  from  the  ovens  by  an  ascension 
pipe  into  a  hydraulic  main  or  tar  main  ;  it  is  here  that  a 
large  portion  of  the  tar,  being  easily  condensed,  is  collected 
leaving  this  main,  the  gases  being  drawn  through  a   series 
of  air  coolers.     The  Otto- H ilgi unlock  Co.  have  replaced  tin 
ordinary  annular  coolers  by  a  serpentine  gas  main  plan. I 
aloft.     After  leaving  these  air  coolers,  the  gas  has  generally 
been  reduced  to  a  temperature  of  60*  C,  or  thereabouts, 
when    it    is    passed    through    water  coolers,    which    are 
constructed    in    a    similar    way    to    a    surface   cond 
leaving  these  coolers  the  gas  has  been  reduced  to  approxi- 
mately the  atmospheric  temperature,  and  nearly  all  the 
tar  lias  been  removed  at  this  stage.     Some  tar  remains  in 
the  form  of  a  fog,  however,  and  this  is  removed  in  a  PeloUH 
and  Audouin  tar  extractor.     The  motive  power  for  drawing 
away    the   gases   from    the    oven    through    these    various 
apparatus   is   usually  a  gas  exhauster  or  a  steam  injector, 
The    former   (exhauster)    is   of   the    rotary    type    usually 
employed  in  gas  works,  or  is  some  form  of  Root's  blower. 
The  rotary  exhauster  has  been  replaced  in  some  plants  bj 
a   steam    injector   of    the     Korting    type    which    gives   a 
regular  pull  on  the  ovens.     When  an  exhauster   is   us.il 
the  tar  extractor  is  usually  placed  immediately  after  it  ; 
the  gas  sucked  from  the  oven  by  means  of  the  exhauster  ie 
then  forced  through  scrubbers  to  remove  the  ammonia. 
The  scrubbers  are  arranged  in  series,  so  that  the  gas  ii'li 
in   ammonia   comes   in   contact    with   the   strong   liquor, 
on  the  first   scrubber,  and  then  weaker  liquor,  finally  meet 
ing  fresh  water  in  the  last  scrubber.     The  ammonia  liquor 
is  collected   in  tanks  and   worked  up  in  a  later  process. 
The    benzol    is    removed    by    creosote    oil,    circulate. I    in 
scrubbers,  similar  to  those  used  for  the  ammonia  extraction, 
and  the  gas  passes  on  to  the  ovens  for  heating  purposes, 
The     ammonical     liquor    is    almost    exclusively     worked 
up  into  sulphate  of  ammonia,  though  in  some  cases  strong 
liquor  ammonia!  is  made.   The  liquor  is  decomposed  in  a  still 
heated  by  steam.     The  usual  type  consists  of  two  a 
stills,  in  the  first  of  which  the  volatile  ammonia  compounds, 
i.e.,  the  sulphide,  carbonate  and  cyanide  arc  decomposed 
and    carried    away,    the    fixed    ammonia    salts   arc    then 
decomposed  by  agitating  the  liquor,  leaving  the  first  still, 
with   milk  of  lime,  and  passing  through  a  second  or   fixed 
still  after  which  the  liquor  passes  on,  freed  almost  entirely 
from  ammonia.     The  steam  and  ammonia  gases  from  both 
these  stills,  and  carrying  also  sulphuretted  hydrogen  and 
carbon   dioxide   and   some   hydrocyanic  acid,   pass   into    a 
leaden    bath    containing    diluted    sulphuric    acid,    where 
the  ammonia  is  absorbed,  thus  forming  sulphate  of  ammonia, 
which  crystallises   when    the  solution   is  saturated  and  is 
removed,  cither  by  means  of  a  steam  injector  or  by  having 
the  saturator  constructed  ill  conical  form  with  a  draw  0B 
cock  at    the    base.     The  hot  gases  leaving  the   saturate. i 
are  utilised  to   preheat   the  liquor  entering  the  still,  and 
thereby  an  economy  of  steam  is  effected  :    they  arc  then 
cither  led  to  condensers,  and  oxide  purifiers  to  remove  the 
sulphuretted   hydrogen,  or  are  passed  into  the  gas  main, 


•  Sonic    quantitative    chemical    data    arc    given    in  j.  P»P« 
published  In  this  Journal  In  June,  1907. 
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.mil    ultimatel)     burnt.      The     waste     gases    containing 
■MJnlmrrl ti'il   hydrogen  arc    kmictimcs   employed    for    the 

llll.L'    I  In-    Slll|i|llll  <•      III  ill     USeil    III    till 

lulphatr    "I    illllll in    plant. 

Simuelsou  mill  Sons.  1. 1. 1.,  Ii;i v .■  re  enth  added  n 

mlphurir   .i' ill    pl.iiii    tu    their   works   ul    N'ewixirt,    near 

l>oimitih.     mill     iiiv     making     thr     mill     nri'i       in 

lor  the  production  of  tlic  sulphate  of  ammonia  fi 200 

\        "\  l   IIS. 

'  n  roivri/.  -Tin'  hcn/.ulised  creosote  oil  is  distilled 
ting  ii  in  i  continuous  stream  through  stills,  in 
which  il  is  liented  by  steam  <i | •  t"  nearly  200°  C.  when  the 
bancol  mul  it ^  homologues  are  distilled  off.  The  vapours 
ire  led  off  through  h  irm  condensers,  and  crude  benzol 
it  obtained,  yielding  by  the  retort  test  from  30  per  cent,  to 
DO  per  rent,  of  distillate  at  120  C.  The  de-benzolised 
nil  is  cooled  and  returned  i"  the  tank,  feeding  the  Bcrubbeie. 
ude  lienzol  is  redistilled,  and  what  is  known  &8 
blown  over  naphtha  is  obtained.  Tins  product,  still  impure, 
il  washed  with  strong  sulphuric  acid,  which  removes  some 
impurities.  ■  7  .  phenols,  pyridine  bases,  some  thiophen, 
and  nihil  bodies.  After  washing  with  water  and  finally 
with  diluted  alkali,  and  redistilling  in  a  large  still  fitted 
»iili  .i  m-i\  efficient  rcctitiying  column,  various  products 
ir.  obtained,  vii.,  commercial  HO  percent,  benzol,  toluol, 
vvl"l.  in, I  solvent  naphtha.  I  I  to  2  gals,  of  these  products 
at  obtained  per  ton  of  coal  carbonised. 


I ii'  'H  doium  sulphide  and  sulpho- 

aide,  are  oven  after  clarifying,  too  i"'is nut  i"  I"-  run 

into  Btroamfl  <u  oanala*     In  some  parte  of  the  country  thi 
>l  "i  this  liquid  is  an  extremely  difficult  question 

have  bee ade  to  simplify  the  reooverj 

ni'i  to  avoid  either  partly  or  wholly  the  formation  of 
immoniaoal  liquoi  and  consequent!]  to  avoid  the  injurious 
si  ill  waste. 

These   efforts   have    been     noci  isf  ul,  and   now 
systems  are  in   use,   notably   the   Kopperi  and   the   Otto 
systems,  both  of  whioh  are  being  installed  in  this  country. 
The  methods  consist  "i  thedireol  recovery  of  theammot 
and  remarkable  development    have  been  made  in  the  lubt 
\  BS  i   or  so. 

In  the  Hoppers  system  the  gas  is  first  led  down  i" 

a  temperature  of  about  26  C.,  and  passed  through  an 
exhauster  to  a  tar  extraotor.  Tins  removes  the  tar, 
ami  some  virgin  uninionia  liimor  is  obtained.  The  gas  is 
then  heated  up  by  being  passed  through  what  is  usuallj 
the  air  space  in  the  first  cooler.  Here  it  is  reheated)  and 
then  passed  on  to  a  huge  lead  saturator,  and  is  bubbled 
directly  I  brough  ■  bath  oi  sulphuric  acid.  At  the  same  time 
the  \irgin  liquor  collected  from  the  cooler  is  distilled  in  a 
small  still,  the  ammonia  driven  out  and  mixed  with  tin- 
gas.  There  is  very  little  effluent  liquor,  and  the  salt  is 
free  from  tarry  matter,  whioh  proved  s  source  oi  trouble 
in    earlier  direct    recovery    processes.      The   gas  is   passed 
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TA.  distillation  of  tnr  is  a  branch  of  industry  in  itself, 
mil  is  not  often  attempted  at   coke  works.     If  it   is  done, 
il  method  is  to  ilisiil    the  tar  into  the  crude  pro- 
light  oil,  carbolic  ami  creosote  oil,  anthracene  oil, 
mil   pitch,    with,   at    the   same   time,   the   production   of 
nule  naphthalene  and 'anthracene. 

The  method  of  by  product  recovery  already  described  has 
icenused  with  very  slight  modifications  for  many  years,  but 


into  the  saturator  at  a  comparatively  low  temperature, 
and  the  sail  contains  remarkably  little  free  sulphuric  avid. 
The  titto  system  is  still  more  simple  ami  very  ingenipus, 
or  the  gases  leaving  the  oven  are  conveyed  hot  into  the 
saturator.  and  no  conilcnsation  of  liquor  is  obtained. 
Ii  u  ill  In  Been  that  this  is  a  distinct  advantage,  since  many 
oven  plants  are  charged  with  washed  eonl  containing 
10 — 12  percent,  of  water.-   Thus'120javcns  carbonising  wi  ' 


Via.  in.    inin  Direct  Recovery  plain. 


reral  disadvantages.  In  the  first  place  the  apparatus 
■  somewhat  complicated,  and  costly.  Ammonia  siillsand 
-ilurai.il>  arc  costly,  and  require  a  considerable  amount  of 
tttontion,  and  up-keep.  Also  a  largo  quantity  of  Irish  cold 
water  is  n. , .  ssan  for  cooling  and  scrubbing  of  eases,  and 
for  distilling.  Again,  espei  ially  in  inland  places, 
rte   liquors   (nun    ilu    ammonia    stills,   containing 


coal  would  produce  60  I  :  virgin  liquor  i- 1  day, 

and   the   disposal   of   th<     -'ill   waste   from   tins   quantity 
would  be  b  iliflu  ult  matter, 

In  the  Otto  system  the  gases  leaving  the  ovens  are  |««se<l 
into  a  vessel  in  which  tiny  are  sprayed  with  iar.     Ti 
Bprays  remove  the  tar  from  thi  '•  mperature  above 

the  dew  point  of  the  ims.  and  thus  no  water  is  deposited. 

c  1 
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Kv  this  simple  means  the  gases  are  freed  from  tar,  and 
then  an  exhauster  draws  them  off,  and  forces  the  gas 
through  a  large  lead-lined  Baturatorin  which  the  ammonia 
is  absorbed  by  sulphuric  acid,  the  sulphate  formed  being 
fret-  from  tarry  matter  and  of  good  quality. 

The  eas  is  then  passed  on  in  the  burners,  unless  it  is 
required  to  remove  lienzol.  and  only  then  an-  coolers 
necessary.  Even  then  no  ammoniacal  liquors  are  formed, 
and  any  condensed  water,  since  it  contains  do  lime  salts. 
can  be  used  up  for  quenching  coke,  etc  The  losses  of 
benzol  due  to  the  absorption  in  the  scrubbing  water 
under  ordinary  conditions  is  avoided,  and  an  increased 
benzol  yield  will  doubtless  1*-  obtained.  If  benzol  is  not 
extracted,  no  water  is  necessary  for  cooling,  which  in  the 
ordinary  method  is  a  considerable  item,  and  also  the 
initial  cost  of  the  product  plant  is  very  much  decreased. 
Several  plants  on  this  system  are  working  at  present 
in  Germany,  and  some  under  construction  in  this  country 
will  soon  be  in  operation. 

Illuminating  gas  from  coke  ovens. — Since  coke  oven  gas 
approaches  very  nearly  to  the  quality  of  ordinary  lighting 
gas.  the  question  of  its  utilisation  for  this  purpose  has  been 
raised  at  various  times,  and  in  America  attempts  have 
been  made  to  adopt  coke  ovens  for  the  purpose.  Dr. 
Schniewind  has  dealt  w  ith  this  question  very  fully  in  a  paper 
read  before  the  (las  Engineers'  Congress  at  Glasgow  in 
1901,  showing  how  the  quality  of  the  gas  varies  at 
different  times  during  the  carbonisation  period. 

Recently  arrangements  have  been  made  with  a  view  to 
supplying  the  district  of  Little  Hulton  in  this  country 
with  gas,  of  560  B.T.U.  cal.  value,  and  14  candle  power, 
in  quantities  up  to  400.000  eb.  ft.  per  day  from  the  coke 
ovens  at  the  Earl  of  Ellesmere  Collieries.  A  scheme  is 
also  being  brought  under  notice  in  the  Ruhr  District  of 
Rhenish  Westphalia,  where  coke  ovens  exist  in  large 
numbers,  to  centralise  a  gas  station  supplied  from  the 
various  coke  oven  plants,  which  if  successful  would 
result  in  a  very  cheap  gas  supply,  and  avoid  the  costly 
undertaking  of  many  gas  works  in  the  district. 

I  have  to  thank  Messrs.  Christopher  and  Byrom  for  the 
loan  of  some  of  the  drawings  to  illustrate  this  paper,  and 
also  the  makers  of  the  various  types  of  coke  ovens  for 
kindly  supplying  information. 

1  This  J.,  ISM,  fiell-606. 
ibid.  505-512 

2  This  J.,  1BO0,  R53. 

»  This  J.,  1HK4,  lot  and  511. 

«  Tins  .r.,  iss.1,  us. 

4  This  J„  W.'.-.,  798. 

•  Tliis  .1..  lssl,  |03  anil  BOB. 

»  This  .1.,  1901,  ssl';  1904,  365  mid  1020;  1906,  lie.  1907,  787. 
"  Tliis  .1..  i:««:t,  nisi. 

•  This  .1..  lsvis,  -,:<4;  19C2.  1N20;  lintt.  Ids",  l!«is,  lit*. 
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ALKALt »IDAL    SALTS    OF    GUAIACOLSULPHONIC 
Ai  IDS    AND    CRKuSuTE-SULPHONIC    ACID. 

BY  PR.  GEORGE  1..  SCHAEPEK. 
Among  the  long  list  of  guaiaeol  and  ereosote  compounds, 
very  few'  are  of  practical  value  for  medicinal  purposes. 
Among  the  most  important  of  these  compounds  are  the 
salts  of  D-gnaiacolsidphonic  acid  with  organic  bases. 
This  aeid  was  first  introduced  in  medicine  in  1S97.  com- 
bined with  the  alkaloids  of  cinchona  bark.  Combinations 
with  various  other  alkaloids  have  also  been  prepared  : 
the  neutral  salts  of  o-guaiacoleulphoDic  acid  with  some  of 
the  alkaloids  of  opium  have  recently  been  introduced  with 
tjood  results.  These  salts,  about  which  nothing  can  be 
found  in  literature,  are  not  only  of  value  in  medicine,  but 
are  also  very  interesting  chemically.  Of  the  various  guaia- 
colsulphonic  acids  theoretically  possible,  so  far  only  the 
ortho-acid  1ms  been  unci  in  medicine  in  the  form  of  its 
compounds,  and  these  are  described  in  this  paper.     The 


salts  of  the  other  acids  are  as  a  rule  less  crystallisable 
and  morc>  readily  soluble,  which  property  can  be  used  to 
separate  the  salts  of  the  different  acids  with  the  desired 
base  by  recrvstallisation  from  suitable  solvents. 

The  preparation  of  oguaiacolsulphonie  acid  and 
its  salts  can  be  carried  out  in  the  following  way: — 
Guaiaeol  is  treated  with  an  excess  of  concentrated  sulphuric 
acid,  whereby  a  mixture  of  guaiacolsulphonic  acids  is 
obtained  in  various  proportions.  The  thick,  dark  red 
liquid  is  diluted  with  water,  the  excess  of  sulphuric  acid 
removed  by  means  of  lead  oxide,  barium  hydroxide,  or 
other  suitable  base,  and  the  mixture  is  filtered  off  from 
the  insoluble  sulphates.  The  solution  contains  various 
guaiacolsulphonic  acids,  which  are  neutralised  with  car- 
Donates  or  hydroxides  of  potassium,  barium,  calcium, 
or  other  bases,  and  the  solution  is  evaporated,  leaving  an 
impure  product  from  which  the  pure  salt  of  the  o-guaiacol- 
sulphonic  acid  may  be  obtained  by  recrvstallisation 
with  a  suitable  solvent.  From  either  of  these  pure  salts 
the  free  o-guaiacolsulphonic  acid  mav  be  prepared 
bj  decomposition  of  a  solution  of  the  salt  with  an 
acid  which  forms  an  insoluble  compound  with  the 
base,  the  free  acid  being  filtered  off.  The  alkaloidal 
salts  can  be  produced  by  neutralising  the  acid  with 
the  respective  alkaloid,  and  purifying  the  product 
by  filtration  and  recrystallisation.  The  amorphous 
salts  are  obtained  by  evaporating  the  solution  at  a  very 
low  temperature,  or  better,  in  vacuo.  The  salts  may  also 
lie  prepared  in  some  cases  by  double  decomposition  bel  even 
an  easily  soluble  salt  of  o-guaiacolsulphonic  acid  and 
an  easily  soluble  salt  of  the  alkaloid  in  molecular  proper- 
tions,  using  alcohol,  water,  etc.,  as  a  solvent.  Most  of  the 
salts  of  o-guaiacolsulphonic  acid  and  alkaloids  are  non 
crystalline,  or  only  crystallisable  with  difficulty;  some, 
however,  can  be  obtained  in  distinct,  well-formed  crystals, 
especially  some  salts  with  alkaloids  of  the  ojiium  group- 

Salts  of  the  opium  group. 

Morphine-o-guaiacoUul'phonate  is  obtained  as  a  grayish- 
white,  hygroscopic  powder,  when  the  aqueous  solution  is 
evaporated  and  the  salt  dried  over  sulphuric  acid.  From 
a  solution  in  strong  alcohol,  ether,  or  acetone,  it  may  be 
obtained  in  an  indefinite  crystalline  form,  when  dried 
in  vacuo.  It  is  deliquescent  in  air  and  very  soluble  in 
water  and  alcohol,  slightly  see  in  ether  and  chloroform. 

Codeine-o-guaiacolsulphonatc  is  the  most  important  salt 

of  this  group,  and  has  recently  been  largely  used  in  i li- 

eine.  It  is  a  well  crystallised,  neutral  salt,  appearing  in  tin 
market  in  the  form  of  cubic  crystals  of  various  sizes.  01 
crystalline  powder,  colourless  and  odourless.  Its  formuln 
is"  CfiHs(OH)(OCHs>S01H).C1HH21NO.,.  it  does  not 
contain  any  water  of  crystallisation,  but  absorbs  1  —  2  per 
cent,  of  moisture  from  the  air.  The  perfectly  dry  salt 
contains  59-44  per  cent,  of  anhydrous  codeine,  or  BJ'ZO 
per  iint.  eef  U.S. P.  alkaloid  of  codeine,  with  1  moL  of 
water  of  crystallisation,  and  4056  per  cent,  of  o-guaiacol- 
sulphonic acid.  It  melts  between  lb4° — ll>5  C.  to  a  clear 
liquid,  which  decomposes  at  a  higher  temperature.  Tin 
salt  is  soluble  in  95  parts  of  water  at  25°  C.  in  450  parts  of 
alcohol,  and  in30  parts  of  methyl  alcohol.and  easily  soluble 
in  hot  water.  It  isalmosl  insoluble  in  ether  and  chloroform. 
Its  neutral  solutions  in  water  or  alcohol  give  the  charac- 
teristic blue  reaction  for  o-guaiacolsulphonic  acid,  when  a 
drop  eef  ferric  chloride  solution  is  added,  the  liquid  being 
coloured  blue    at    once.      If    the    pure    salt    is    dissolved 

in  ten  parts   of    hot   water,  the    solution    quickly  i Id 

In  prevent  crystallisation,  and  a  slight  excess  of 
caustic  soda  or  potash  soliitieen  added,  codeine  is  precipi- 
tated. When  this  is  filtered  cert  and  dried,  it  should  respond 
to  the  requirements  and  tests  of  the  U.S.P.  for  codeine 
alkaloid.  The  alkaline  liquor  or  filtrate  carefully  neutralised 
with  diluted  sulphuric  acid. and  adrnp  of  solution  of  ferric 
chloride  added,  will  assume  a  deep  blue  coloration,  indi- 
cating  the  presence  eef  guaiacolsulphonic  acid. 

If  0-5  grm.  of  the  salt  is  dissolved  in  25  c.c.  of  hot  water. 
the-  solution  quickly  cooled  and  an  excess  of  potassium 
hydroxide  solution  added,  the  mixture  shaken  out  three 
times  with  chloroform  and  the  chloroform  evaporated  in  ■> 
small  beaker  ami  dried  at  100  I'.,  the  residue  slioeild  weigh 
ii. .t  less  than  0-295  grin,  of  anhydrous  codeine. 
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III.    salt  ..i  cell  in.   with  crcosotesulphonic  acid,  wbioh 

■I   l.f  obtained   ,i-    a  - 1 \ itnllinc,   white,     i.ii.L    powder, 

lowel     Imt     not    distinct     in.  Iliii:-     point.        lYcOBOtc 

bring  ■'  mixture  of  phenols,  having  in.  definite  chemical 

aompoaition,   yields  a  corresponding   mixture  of  Rulphonic 

I  ili'-ii salts.     This  compound  ulsn  differs  from  the 

Isulphonatc  cf  codeine  by  it*  greatei   solubility. 

It       ills  ,.t  ,  rcosoti  --nl|ili.  ml.  in  i.l  uilli  I  In-  nthri  alkaloid- 
ii.     ill  I.       easily  hi  >lul>lr.      Being   n    mixture  of   various 

4  .   ili.  \    .  i t    be   product  .1   in   uniform   crystals   Imt 

l.i  i in.  *l  us  ii  dry,  amorphous  or  crystalline  powder 

kj  evaporation  ..f  their  aqueous  or  alcoholic  solutions,  or 

precipitation   from    the   alcoholic  Bolutions  by  means 

■I. IT. 

Ktkylmorphine  o-guaiacolxulphonatf    crystallises  in  white 

nil.  1 1  crystals  when  the  i cent  rated  solution  is  allowed 

t.i  stand  lor  a  long  time.     It  prepared  from  an  alcoholic 

-  .Inn.,  n  by  means  of  ether  it  can  be  obtained  as  a  white 

powder  alter  drying  the  precipitated  salt   at  a  low  torn- 

Mm.  ur  nver  sulphuric  aeiil.      It  is  soluhle  in  water  and 

ihol,  almost   insoluble  in  ether.     The  reactions  of  the 

<alt     are  similar  t"  those  described  for  the  codeine  salt. 

Diaertylmorphine oguaiacoLiulphonatt  is  amorphous,  very 

soluble  iii  water  and  alcohol,  insoluble  in  ether, 

\e*iylcodein*o  guaiarolsulphonate.^-Vthen  the  alcoholic 
■oration  is  allowed  to  stand  for  a  few  weeks,  this  salt  can 
Im.  obtained  in  white  prismatic  crystals,  or  if  the  solution 
is  evaporated  at  a  low  temperature  and  the  salt  dried  over 
-ulphuric  acid,  it  can  be  produced  as  a  grayish  powder. 
It  is  soluble  in  alcohol  and  water,  sparingly  soluble  in 
chloroform,  and  insoluble  in  ether. 

Meconim  o-guaiacolsulphonate  crystallises  in  beautiful, 
long,  needle-shaped  crystals,  soluhle  in  20  parts  of  water 
and  also  soluhle  in  alcohol,  insoluble  in  ether,  slightly 
soluble  in  chloroform. 

VartoUne  o-guaiacolsulphonate.  forms  an  amorphous 
mass,  which,  when  dried  over  sulphuric  acid,  can  he  ob- 
tained as  a  yellowish  amorphous  powder.  It  is  sparingly 
soluhle  in  water,  but  easily  soluble  in  alcohol.  It  is  also 
sparingly  soluhle  in  an  excess  of  the  acid. 

Norteine  o-guaiacolsulphonate  can  be  obtained  from  its 
aqueous  or  alcoholic  solutions  in  small  indefinite  crystals. 
It  i-  readily  soluble  in  water  and  alcohol,  almost  insoluble 
in  ether. 

Salts  i'/  the  cinchona  i/roi//<. 
This  group  forms  two  series  of  salts,  with  one  molecule 
ami  two  molecules  of  the  guaiacolsulphonio  acid.  The 
salts  of  the  first  series  react  alkaline  to  litmus  paper. 
whilst  those  of  the  second  series  have  a  strongly  acid 
reaction. 

Quinine  o-guaiacolsulphonate. — The  basic  salt  of  quinine, 
"f  the  formula,  t  ,.ll40,.CH1.Si  i,  II  i  „H  ,N  ,( > ..  f,.rms  a 
light  yellowish-grey  amorphous  powder,  sparingly  soluble  in 
water,  easily  so  in  alcohol  and  dilute  acids.  It  softens  when 
■lightly    warmed. 

Ifuimne  di-guaiacolsul phonate,  or  "  Guaiaquin,"  is 
largely  used  in  medicine.  The  anhydrous  salt  is  a  com- 
pound of  the  formula  (I ',.  II .( I  .<  II  '..SI  I ,  II  ) .(  '  „ll  ,  \  1 1  ,  ; 
it  is  somewhat  hydroscopic,  and  therefore  appears  in  the 
market  with  a  few  per  cent,  of  water.  It  forms  an  amor- 
phous, bright  yellow  powder  or  small  lumps,  and  is  easily 
soluble  in  water  and  alcohol.  The  solution  is  coloured  blue 
by  the  addition  of  a  drop  of  solution  of  ferric  chloride. 
It  softens  at  about  80  C.  to  n  thick  sticky  mass,  which 
solidifies  again  when  allowed  to  cool.  At  about  !30°  C. 
the  salt  becomes  liquid,  Bhowing  decomposition. 
CiwAonK/ittt'  o-guaiacolsulphonate.  —  This  compound 
similar  properties  to  the  basic  quinine  salt,  but  is 
nmewhal  more  soluble  in  water,  readily. soluble  in  alcohol 
and  in  dilute  a.  ids. 

onidim  di-guaiacolsulphonate. — The  aeid  salt  forms 

a  yellowish-white   amorphous   powder,   easily   soluhle   in 

water  and  in  alcohol. 

CiwAoniinr  o-guaiacolsulphonate  can   be    oh  aired   from 

n   alcoholic   solution    as    a    crystalline    salt,    also    from    a 

diluted  solution  in  »at.  r.     From  a  concentrated  aqueous 

solution  it  separates  out  as  an  amorphous  mass  or  indefinite 

'"■      It  is  more  soluble  in  water  than  the  other  basic 

"alts  of  the  cinchona  "roup. 


Wh.n    boiled    With    wat.  i    the    salt     ni.lt    .    .iii.I    i,    slowly 

dissolved.     It  is  Basil}  soluble  m  alcohol  and  dilute  acids 
Cinchonine  di-guaiacoUulphonaU    tonus   an   amorphous 

yellowish  powder,  very  soluble  in  watet  and  alcohol 
Quinidint  o^juaiacotsulphonatt  Is  an  amorphous  yellowish 

powder,  sparingly  soluble  in  water,  Basil]    o  In  alcohol  and 

dilute  acids. 

Quinidint   di-auniacoUulphonaU    I a    vellon    ■ i 

phous  powder,  ea  ilj     oluble  in  water  and  aicohoL 

8oIanum  group. 
The    o-guaiaoolsulphonates      of     atropine,      hyoscine, 

and     hyoscyaiiilne        form        a phous       sticky       masses 

or,  when  carefully  dried  over  sulphuric  acid,  they  mai   be 
obtained  as  grayish  amorphous  powders,  easily  soluble  in 

water  and  alcohol.     They  are  best  prepared  t alcoholic 

solutions  by  means  of  ether  and  the  precipitated  amorphous 
salts  dried   in  vacuo. 

StrychnM  '/roup. 

Melhylstryehnint    thguaiacnl.iulphimati.     This     ,;,|, 
talhses  in  distinct    needle-shaped  crystals.     It  is  sparingly 
soluble  in  .old  alcohol  and  water,  easily  so  when  slightly 
warmed, 

MethyWrucini  o-guaiacohulphonaU  can  U-  easily 
crystallised  from  water  or  alcohol.  It  forms  small  cubical 
crystals,  sparingly  soluble  in  cold  alcohol,  more  readily  ho 

in  water,  easily   soluble   in   hoi    alcohol  or  Wutcr. 

8trychnint  o-guaiacolsuVphonatt  separates  from  a  con- 
centrated aqueous  solution  as  a  thick  yellowish  liquid, 
also  from  an  alcoholic  solution  to  w  huh  watet  is  added. 
It  is  somewhat  soluble  in  watet.  and  very  freely  so  in 
alcohol.  An  excess  of  the  acid  diminishes  the  solubility  in 
water.  A  cold  saturated  solution  of  the  -all  in  water,  w  hen 
allow,., I  to  evaporate  slowly  al  ordinary  temperatures  in 
an  open  porcelain  dish,  deposits  some  crystalline  salt 
on  the  sides  of  the  dish,  while  the  greater  part  of  it  is 
obtained  as  an  amorphous  sticky  mass,  which  when 
.It— nlved  and  evaporated  again  as  before,  nan  also  be 
obtained   as  crystals. 

Brueine  o^guaiacolsulphonaU   is  easily  crystallised  from 

water  and  alcohol,  forming  indistinct,  small,  white  crystals. 
It  separates  out  from  its  solution  slowly,  but  nearly  quan- 
titativelv.  when  allowed  to  stand  for  aome  time.  It  is 
verv  little  soluble  in  water  and  alcohol,  also  in  an  excess  of 
the' acid.  The  salt,  when  dried  at  sir  c.  is  Anhydrous, 
anil  requires  for  solution  about  TsHl  parts  of  water  at  25"  ('.. 
about  800  parts  of  alcohol  at  2.r>°  <'..  and  30  parts  of 
boiling  water.      It  is  sparingly  soluble  in  Im  tiling  alcohol. 

Its  solubility  is  greatly  diminished  when  the  temperature 
is  kept   below  26°  <'• 

The  crcat  difference  in  the  solubility  of  the  o-guaiaool- 
Bulphonates  of  strychnine  and  brucincin  alcohol  seemed 
t..  otfer  a  favourable  method  for  the  separation  of  the  salta 
for  analytical  purposes.  llow,\er.  m  carrying  ..ut  experi- 
ments in  this  direction,  I  found  that  the  solubility  of  the 
brueine  salt  is  greatly  met  eave.l  when  some  of  the  strychnine 
salt  is  present,  and  that  the  guaiacolsulphonate  of  brueine 
is  kept  in  solution  even  in  the  proportion  of  1  :20,  when 
equal  parts  of  both  alkaloids  arc  dissolved  in  alcohol  or 
Mater  and  neutralised  with  O-guaiacolsulphonic  acid. 
After  24  hours,  the  aqueous  solution.  1:20.  showed  a 
separation  of  only  a  few  drops  of  a  thick  liquid,  while 

the  alcoholic  solution  in  the  same  proporti emained 

perfectly  clear.  Another  experiment  made  side  by  side 
with  the  neutral  salts,  was  carried  out  with  an  excess  of  the 
acid.  These  acid  solutions  showed  a  separation  of  a  few 
crystals  when  alcohol  was  used,  and  a  somewhat  greater 
amorphous  sediment  from  the  a. pie.. us  solution.  To 
determine  if  an  easily  soluble  double  salt  of  definite  com- 
position is  formed,  solutions  containing  both  Baits  in  diffi  rent 
proportions  have  been  allowed  to  stand  for  a  few  days,  and 
the  separated  crystals  as  well  as  the  remaining  liquor 
tested.  It  was  found  that  there  was  n..  double  salt  of 
distinct  molecular  proportions,  but  that  the  i»  rentage 
..f  strychnine  salt  crystallising  out  with  the  brueine  salt, 
is  proportional  to  the  time  allow, si  for  crystallisation, 
and  that  the  easilv  soluble  amorphous  o-guaiaol- 
sulphoiiatc  of  strychnine,  which  i-  formed  first,  keeps  the 
I, luetic -alt  in  solution,  and  -lowly  lake-  up  four  molecules 
of    water   of   crvstalli-ati.n.    forming   a   crysUllisable   salt 
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only  sparingly  soluble  in  o<  >1«1  alcohol,  which  gradually 
crystallises  out  together  with  tin-  bruoine  salt  in  various 
proportions, aocoimng  to  the  time  allowed  to  the  solution 
to  stand.  While  these  experiments  shoti  that,  in  spite  of 
the  great  difference  in  solubility,  it  is  not  possible  to  separate 
'is  by  means  ol  alcohol,  it  is  still  possible  that 
■wither  Bolvent  may  be  found,  which  i-  better  adapted 
for  this  purpose,  and  investigations  in  this  direction  will 
be  carried  out  later. 

Cocamt  o-'jii<ii<ia>l.--ulphoiuite  forms  a  sticky  mass,  which 
when  made  perfectly  anhydrous  and  dissolved  in  strong 
alcohol,  can  be  obtained  as  an  amorphous  powder  by 
precipitation  with  ether  and  carefully  drying  the  precipi- 
tated mass  in  vncun.  It  is  easily  soluble  in  water  and 
alcohol. 

Caflciin  o-gvaiacolsvlphonate  does  not  form  a  real  salt. 
Prom  a  solution  of  eatleine  in  guaiacolsulphonic  acid 
pure   caffeine   crystallises   out. 

The  following  paper  was  also  read : — 

MEDICINAL    CHEMICALS     AND    THE    PHARMA- 
COPEIA    AS     RELATED     Tt)     THE    INDUSTRIAL 
CHEMIST. 

BY    MILTON     F.    SCHAAK,    I'll.!). 
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BUILDINGS  FOR  EXPLOSIVES  WORKS. 

BY    THE    LATE    OSCAR    GUTTMANN,    M.INST.C.E.,  F.I.C.,  F.C.S. 

►  In  the  year  1908  I  published  an  Article  entitled  "  Ex- 
plosions and  the  Buildings  of  Explosives  Works  "  (this 
J.,  July  15.  1908.  p.  669).  together  with  a  large  number 
of  photographs  showing  the  effects  of  explosions.  In  this 
article  I  recommended  that  buildings  for  explosives 
factories  should,  in  the  future,  be  constructed  of  reinforced 
concrete,  made  with  an  aggregate  of  fine  river-gravel. 
In  order  to  prevent  the  roof  being  penetrated  by  flying 
debris  it  would  consist  of  two  layers  of  armoured  concrete 
with  a  layer  of  sand  between  them.  Similarly,  armoured 
concrete  was  proposed  for  the  surrounding  mounds  and 
for  the  passages  leading  through  them  to  the  buildings. 

It  always  takes  a  long  time  for  new  ideas  to  assert 
themselves  when  they  are  diametrically  opposed  to  present 
practice.  ■  Having  been  brought  up  with  these  old  ideas, 
one  is  apt  to  regard  anything  new  with  distrust.  More- 
over, alterations  to  existing  arrangements  entail  consider- 
able expense ;  nobody  can  really  guarantee  that  the  new 
arrangement  will  be  a  better  one,  and  a  catastrophe  is 
therefore  sometimes  necessary  to  enforce  the  adoption  of 
such  alterations.  As  is  often  the  case,  it  was  in  Germanv 
that  sufficient  courage  was  plucked  up  to  go  more  closely 
into  this  question.  In  the  year  1910,  on  page  1  of  "  Die 
Chemische  Industrie."  it  was  recorded — this  was  the  first 
intimation  I  received — that  the  authorities  suggested  the 
construction  in  a  Herman  powder-factory  of  a  trial  building 
in  accordance  with  my  proposals,  in  order  to  prevent  the 
transmission  of  fire  from  one  portion  of  a  packing  room  to 
another,  and  that  experiments  made  in  this  building  were 
a  complete  success. 

For  buildings  which  are  merely  exposed  to  fire-risks 
the  construction  outlined  by  myself  two  years  ago  is  more 
than  sufficient.  In  the  case  of  buildings,  however,  in 
which  there  is  a  risk  of  explosion  it  was  argued  that  the 
cohesion  of  the  armoured  concrete  might  be  so  great  that 
pieces  of  appreciable  weight  might  be  thrown  about,  and 
also  that  the  massive  oousU'ticuau  of  the  buildings  might 
render  the  effects  of  an  explosion  too  great ;  also  that 
such  a  building  might  be  rather  expensive.  Mori-over,  I 
personally  do  not  relish  the  possibility  of  sand  becoming 
admixed  with  explosive  material  in  the  event  of  an 
explosion 

In  connection  with  the  planning  of  various  new  build- 
ings for  a  (Jerman  factory  in  1908  and  1909,  it  was  my 
privilege  to  discuss  the  problems  arising  therefrom  with 
1  '■•  heimrat  Mente.  of  the  Prussian  Ministry    ot  i  'omineire. 


1  proposed  that  in  the  case  of  this  factory,  the  walls  onlj 
of  the  buildings  he  made  of  ordinary  concrete  with  river 
gravel  aggregate,  similar  to  that  used  in  the  experiments 
at  Kummersdorf.  this  being  sufficient  to  protect  them  flOB 

living  pirns  of  debris,  and  from  the  shock  dm-  to  an  .  v 
plosion  some  distance  away.      'The  roof  on  the  oilier  hand 


in  place  of  armoured  concrete,  was  to  be  made  of  light,  yd 
strong  wooden  principals  covered  over  with  expanded 
metal,  wire-netting,  or  similar  material.  To  be  quite  01 
the  safe  side,  this  protective  network  was  to  be  provide! 
both  on  the  outer  and  on  the  inner  side  of  the  main  rafters 
and  since  protection  against  lightning  was  afforded  al 
the  same  time  by  its  provision,  the  network  was  connected 
at  suitable  intervals  to  a  metal  conductor  going  all  round 
the  building  and  earthed  in  the  usual  way. 

To  Geheimrat  Mente  and  to  the  directors  of  the  works 
in  question,  all  praise  is  due  for  the  confidence  they  vouch 
safed  to  this  arrangement.  To  test  its  efficacy  as  a  pro 
tection  against  flying  debris,  two  wooden  rafters  wen 
covered  over  on  both  sides  with  expanded-metal  to  repo 
sent  a  portion  of  a  roof  such  as  that  described.  Tin 
meshes  of  the  expanded-metal  measured  20  nun.  by  .r>i 
mm.,  while  the  section  of  the  metal  was  3  mm.  wide  bj 
5  mm.  high.  A  block  of  lead  weighing  36  kg.  was  thci 
allowed  to  drop  on  to  the  centre  of  the  oxpanded-meta 
covering  from  the  top  of  a  water  tower  21  metres  high 
As  shown  in  the  photograph,  the  rafters  were  fully  abl 
to  withstand  this  blow  and  only  one  mesh  of  the  expanded 
metal  was  broken,  the  effect  of  the  blow  having  heel 
equally  distributed  over  the  whole  surface,  which  bad 
acted  like  a  spring  mattress.  Subsequent  tests  havi 
shown  that  wire-netting  of  suitable  strength,  the  use  ol 
which  is  preferred  by  Geheimrat  Mente.  acts  in  the  sunn 
way.  whilst  there  would  probably  be  fewer  particles  formed 
in  the  event  of  an  explosion. 

A  roof  of  this  kind  would  naturally  require  to  be  rendered 
rain-proof    by  means  of  a  galvanized  or  tarred  sheet-iror 
cover  and  electrical  connection   made   between  all  metal 
parts  and  the  wire-netting.      In  the  ease  of  buildings  when 
there  are  no  heavy  pieces  of  machinery  or  long  lengl 
shafting,  the  outer  covering  of  netting  was  deemed  sufli 
eient  as  a  security  against  lightning.      The  cost  of  a  double 
layer    is,   however,    of    small     moment    if     its    pro 
offers    security    against     inductive    effects.       Geheuaiat 
Mente  has  now  agreed  in  principle  that  where  this  method 
of  construction   i-   adopted  the  network  of  wires  carried 
one    metre   over    the    top   of    the    building    and    stretched 
between  poles  2  metres  high  on  the  mounds  might  be  'I' 
penscd   with   altogether.     A    building   thus   results   which 
partakes  of  the  nature  of  a  Faraday  'age.  and  whii  h  whili 
very  cheap  in  the  first  cost,  is  proof  both  against  lightning 
and'  against  flying  debris.      At  the  same  time,  machi 
shafting,  etc..  may  be  firmly  lived  in  such  a  building  which 
also  complies  with  all  other  conditions  to  which  1  drew 
attention  in  my  previous  article. 

The  floor  of  such   buildings  had  already  been  built  b) 
myself  over  a  pit  in  the  "round,  and  Mr.  Sam  Soddy  has 
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n«iu   pointed  out  to  mo  as  a  result  of  his  observation!  in 

p  mi  twii  explosions,  that  tin*  shock  transmitted  to 

rth  by  an  explosion,  to  w  Inch  1  drew  at  trillion  in  my 

i;i i.  I.  ,  can  I..-  minimised  by  ens  ting  a  building  over  a  pit 

..I  tlii"  description  nr  minu<  similar  liollow.      I  believe  that 


while  at   tin-  ume  hum-  they   would   give  •  t . 
carrying    rjiplng,    ducts,    and     il"     like    underneath    the 
building. 

Since  I  lint  developed  mi    views  n  ;ardin 
ol   explosions  on  neighbouring   buildings    Bovoral  explo- 


the  amplest  method  of  preventing  such  transmission 
would  be  to  make  a  hollow  floor  communicating  through  a 

Djuiber  of  large  openings  in  the  walls  with  tl uter  air, 

thus  enabling  the  stratum  of  air  below  the  Hour  to  escape 
,a  ease  of  an  explosion.  In  this  way  the  layer  of  air 
would  no  longer  act  as  a  buffer,  hut  could  escape,  bo  that 
•  •iily  a  amah  proportion  of  the  shock  would  he  transmitted 
to  tin'  ground. 

I'll.,  accompanying  drawing  shows  a  building  of  this  kind 
ami  is  self-explanatory.  Its  simple  construction  and 
mall  lirst  ooet  can  lie  readily  appreciated.  'The  principals 
nply  made  of  boarding,  hut  are  very  strong.  The 
openings  in  the  Hour  are  closed  by  wire  screens,  which 
night  advantageously  he  removable  to  facilitate  cleaning, 


sions  have  occurred  which  have  proved  the  correctness 
of  my  opinion.     In  particular,  an  explosion  in   Natal  and 

another  in  Canada  dd  hardly  have  been  so  destructive 

hail  the  buildings  been  designed  in  the  manner  indicated 
ah'  ive. 

In  order  to  establish  beyond  question  my  priority  as 
regards  this  idea,  I  considered  it  desirable  to  take  out  a 

patent  for  it  in  this  country.*  As  already  stated  in  1908. 
I  deem  it.  however,  to  he  my  duty  not  only  to  publish 
proposals  of  this  kind,  which  are  oi  the  greatest  iin|mrtance 
for  the  safety  of  explosives  factories,  hut  also  to  permit 
everybody  Ui  make  use  ot  them,  free  of  all  license  fees, which 
permission  I  formally  give  herewith. 

•No.   4094   of   19H0   is,-,-   tin,   J..    191U.   :t75l. 


Journal  and   Patent  Literature. 

P»T«KT  Specifications  may  be  obtained  by  pout  by  remitting  as  (oUowb  :— 
gnaluh.—  W.  each,  to  the  Comptroller  ot  the  Patent  Office,  W.  Temple  Franks.  Esq.,  Southampton   Buildings.  Chancery    Lane, 

London,  W.C. 
I'nited  State*. — 1».  each,  to  the  Secretary  ot  the  Society. 

frmeh.—  1  tr.  25  c.  each,  to  Belin  et  Cie.,  BR,  Kne  des  Francs  Bourgeois,  Paris  (3e.). 
Herman  —  1  mark  each  (with  lull  particulars)  to  Kaiserlich  Patentamt,  Berlin,  (Sermany. 
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Rotary  furnace  for  etemical  reaction-*.     Soc.    Auxiliaire  du 
■  I.  i,e    ,t     de    ITndustrie.      First    Addition,    dated 

K      30,  1909,  to  Fr.  Pat.  407,752,  Oct.  9,  1909  (this  J., 

I"!".  614). 
Thi  mixing  or  oxidation  takes  place  in  a  receiver  of  pure 
i.i.  k,l  or  a  suitable  alloy  lined  with  refractory  material  or 
»ilh  cast  steel  and  heated  by  gas  blowpipes.  The  receiver 
is  either  tiv.sl  or  movable:  in  the  former  case  the  gas  inlet 
and  outlet  is  at  either  end  and  a  nickel  shall  carrying 
nickel  iiiiuiL  arms  passes  longitudinally  through  the 
vessel.  In  the  latter  ease  the  inner  vessel  rotates  about  a 
horizontal  axis  which  is  hollow  and  is  made  of  nickel  and 
led  with  pel  filiations,  the  supply  or  discharge  of  gas 
taking   place   through  the  hollow  arms. — W.  II.  C. 


Desiccation 


a /j />a  rat  us.     ('. 

Jan.  24. 


Scherf. 

I'll" 


Fr.     Tat.     411,891, 


Tm    materials  to  be  dried  a.,    fed  from  a  hoppei 
appei  or  preliminary  divine  chamber  through  whi  h  they 
arc  caused  to  move  by  agitators  attached  to  a  hot 
shaft.     From  the  preliminary  ohamber  the  no 
by    a    shoot    to    a     second    drying    ehamba     ntuated 
immediately  below  the  lirst.     A  number  of  pain  m  bon- 
Eontal    drams  are  arranged    round   the   penpherj 
frame   which  is  rotated   within   lie    i  '-'"-'   which   encloses 

both  the  chambers.     Each  drum  issu inded  bj  I  beating 

coil   and    is   provided    with    blades   to   move   the    DM 
through      the      drum.       Hie       materials      pass      in      one 
due,  lion  through  the  lirst  drum  of  each  pur  and  return 
through  the  second  and  are  finally  discharged  through  a 
shoot.— W    H    ' 
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Drying  machine.  A.  M.  Schreuder,  Assignor  to  the 
Philadelphia  Textile  Machinery  Co.,  Philadelphia,  Pa. 
U.S.  Pat,  962,866,  June  28,  1910. 

The  claim  is  fur  a  dryer  through  which  a  current  of  air  is 
forced  by  a  fan  and  which  is  divided  into  two  com- 
partments by  a  longitudinal  partition.  The  material 
to  be  dried  is  passed  on  a  band  conveyor  through  one  of 
the  compartments,  the  other  compartment  serving  to  heat 
the  air.  being  for  this  purpose  provided  with  steam  roils 
which  enter  and  leave  through  the  top  in  order  not  to 
interfere  with  the  removal  oi  the  uprights  and  panels  of 
the  strain  chamber  when  it  is  necessary  to  examine  or 
repair  the  steam  pipes.    -YV.  H.C. 

Drying   air.     .1.    Gayley,    New    York.    US.  A.       Eng.    Pat. 

13,554,  June  0.  1909. 
The  air  is  cooled  in  two  stages  by  direct  contact  with  a 
cooling  liquid.  The  air  passes  first  up  a  tower,  down 
which  a  spray  of  water  cooled  to  about  36"  F.  falls.  The 
air  leaves  the  first  tower  at  about  40°  F.,  and  with  a  con- 
stant water  content  and  is  furred  by  a  fan  or  blower  through 
a  second  tower.  A  non-congealable  liquid  cooled  to 
:i2  F.  or  lower  is  sprayed  down  the  second  tower  and  the 
drv  L'as  is  sent  forward    bv    means  of  a    suitable   engine. 

— W.  H.  C. 

Hot  ait  dryer.      G.  H.  Thorp.      Fr.  Pat.  411,287,  Jan.  5, 
1910. 

The  air  passes  first  through  a  heating  chamber  and  thence 
through  the  dryer  proper,  where  the  hot  air  passes  over 
the  material  to  be  dried  which  is  caused  to  pass  through 
the  drying  chamber  by  an  endless  chain  or  belt.  The 
warm  air  charged  with  moisture  passes  from  the  dryer 
through  a  cooler  where  it  is  deprived  of  its  moisture  and 
is  then   returned  to  the  heating  chamber. — YV.  H.  C. 

Evaporating  apparatus.     F.  H.  Eijdman.  Ryswyk,  Holland. 
Eng.    Pat.    11,422.    May    14,    1900. 

The  liquid  is  caused  to  pass  through  the  apparatus  in  a 
vertically  zig-zag  manner,  the  height  to  which  it  rises 
at  each  bend  of  the  zig-zag  diminishing  from  the  inlet 
to  the  outlet  of  the  apparatus.  The  liquid  is  heated  by 
internal  or  external  means  but  only  during  its  upward 
and   not    during   its  downward    passage. — \V.  H.  ('. 

Centrifugal  machine  ;    Continuous  .     F.   H.  Roberts, 

Sterling.  Colo.,  U.S.  Pat.  962,052,  June  21,  1910. 

The  material  to  be  treated  is  fed  into  one  end  of  a  horizontal 
perforated  cylinder  lined  with  filtering  fabric,  and  mounted 
upon  a  hollow  shaft  in  such  a  way  that  both  the  cylinder 
and  the  shaft  can  be  rotated  independently.  Com- 
pressed air  is  admitted  into  the  cylinder  to  force  the 
liquid  through  the  filter  cloth,  and  the  material  is  caused 
to  pass  through  the  cylinder  by  a  flanged  screw  conveyor 
mounted  on  the  horizontal  shaft.  Thr  centra]  portion 
of  the  shaft  has  a  perforated  casing  through  which  water  is 
forced  through  the  drained  cake  before  its  discharge  from 
the  far  end  of  the  machine.  The  cylinder  is  surrounded 
by  an  outer  casing  divided  by  three  vertical  partitions  into 
receptacles  for  the  filtered  liquid,  for  the  washings  and  for 
the  washed  and  pressed  cake. — \V.  H.  C. 

FiUer-pntS.      E.    W.    Heller,    Newark,     N.J.      U.S.    Pat. 

902,340,  June  21,  1910. 
The  final  pressure  is  put  on  the  plates  and  frames  by  a 
pressure  device  which  is  inserted  between  the  end  of  the 
jack-screw  which  serves  for  the  preliminary  closing  of  the 
press,  and  the  end  of  the  movable  bead,  and  which  comes 
into  play  only  after  the  plates  have  been  tightened  as  far  as 
possible   by   the  jack-screw. — \V.  H.C. 

Desiccating  fluid  substances.  \V.  S.  Osborne.  Hyde  Park. 
Mass,  Assignor  to  American  Desiccating  Co.,  Maine: 
I    S.    Pat.   9H2.781,  June  28.    1910. 

The  fluid  to  be  desiccated  is  introduced  in  an  atomised 
condition  into  a  current  of  air.  and  both  arc  maintained 
In   motion   until   the    material   in   desiccated.     A    whirling 


motion  is  then  given  to  the  air.  to  cause  the  desiccated 
particles  to  separate,  any  dry  particles  left  in  the  air  being 
collected  by  introducing  a  spray  of  the  original  liquid  oi 
water.  The  material  thus  recovered  is  reintroduced 
Into  the  air  current   and   redried.      \V.  H.C. 

I'm;  rs  fur  autoclaves  or  other  vessels.  L.  Granges,  Paris. 
Eng.  Cat.  107.'!.  Jan.  15.  1910.  Under  Int.  Cbnv. 
Jan.    25,    19(19. 

A  packing  ring.  g.  is  placed  below  the  flange,  h.  of  the  vesa -I 
to  In-  closed  and  beneath  the  packing  ring  a  toothed  washer. 
e,  is  placed.     The  cover,  a.  having  a  channel  or  groove,  '> 


and  a  toothed  flange,  r.  is  placed  over  the  vessel,  the  teeth 
of  the  flange,  r,  passing  through  the  spaces  between  the 
teeth  in  the  flange  of  the  washer.  <-.  anil  vice-versa.  The 
lid  is  then  turned  through  a  small  arc,  and  the  joint  is 
made   tight.— W.    H.    C. 

Extracting  or  separating  suspended  matter  from  gases,  par- 
ticularly tar  from  combustible  gases.  F.  W.  Burstall. 
Birmingham.     Eng.  Pat.  24.201,  Oct.  22,   1909. 

The  gas  is  passed  horizontally  through  a  box  or  chamber 
in  which  a  number  of  rows  of  obliquely  inclined  wires  01 
"wire  lengths"  are  disposed.  The  wires  are  all  free  at 
their  lower  ends,  and  are  attached  to  cross  bars  at  their 
upper  ends.  The  washing  liquid  is  fed  on  to  the  tops  ol  the 
!  wires  down  which  it  flows.  The  passage  of  the  gas  and  the 
:  liquid  causes  the  wires  to  vibrate  and  to  arrest  the  particles 
of  tar  in  the  gas. — YV.  H.  C. 

I  Separating  liquid*  from  gases  or  vapours  by  centrifugal 
action.  C.  de  Murrieta  and  C.  B.  'fully,  London.  Eng. 
Pat.   10.502.  Nov.  4.  1909. 

The  claim  is  for  the  use  of  a  trumpet-shaped  passage 
between  the  fan-chamber  and  the  baffle  chamber  ami  l"i 
surrounding  the  baffles  with  a  "  skirt-plate  "  to  provide  a 
collecting  space  lor  the  gas  which  has  passed  through  the 
baffles.  The  latter  are  made  hollow  and  are  cooled  by 
circulating  water  through  them  or  in  any  other  suitable 
way.— W.  H.  C 


Purifying   gases.     A. 

Bomhard.  Berlin. 


Miiller.    Leipzig-Sehleussig,  and  (' 
Eng.  Pat.  17.380,  July  26,  1909. 

The  gases  (waste  gases  of  all  kinds)  to  he  purified,  are 
caused  to  pass  through  spiral  flues  in  a  tower.  During  their 
passage  through  these  flues  the  centrifugal  force  developed. 
throws  the  dust  particles  to  the  walls,  where  it  is  moistened 
by  water  spray  from  suitably  fixed  nozzles  (the  water  spray 
may  contains  dissolved  chemicals  to  neutralise  any  arid 
gases  present).  The  water  serves  to  agglomerate  the  solid 
particles  into  larger  masses.  These  pass  through  apertures 
in  the  walls  into  vacuum  passages  behind.  From  tin-  topol 
the  tower  the  gases  pass  downwards  through  a  group  ol 
narrow  tubes,  also  in  communication  with  the  vacuum 
chamber.  The  <_'ases  are  dried  during  their  passage  through 
these'  tribes  ami  pa-ss  on  to  the  stack. — W.  H.  c. 
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Klevaling  liquid*  '"/  wirtiiw  "/  ,/>!>>. >n<  fluid  utuler  /.r,  ,wo,  ; 

\f>l*H<ltu.1      fur  '  ilissrl,  I        U.        Mas,  hlllrlllllil  ll. 

I',  s  hutxe  ii  ml  Co.,  Akt  -iir-.  1 1  ■■■.■!  i  in  mi.  tiormany. 
Bog,  I'll  UMO,  .Inn.  1 1.  I!>10.  I'ndei  Int.  (  "in  . 
.IiiU   20,   I90U 

I  in    apparatus  in  an   improvement    upon   tho  automatic 

,l......  i.  .i    descrilied  in    Hug.    Pat.     2:t.l7."...f     I90H  (this  .I.. 

236),   anil    is  controlled     1 1.-.  1 lagnctically.     Tho 

■ure    vessel,    1.    is  provided   with    n    valve-controlled 


oil..'    ill    all    auto.  law.    uliuli    is    closed    ■  1 1 1  ■  I    a    \.i'ilillll    b 

I luood  in  the  same  at  a  vot)  rapid  rate     1  h  ■   is  no. 

in  order  t..  render  the  briquettes  porous,  owing  to  thi  rapid 
escape  <»i  the  air.     I  larbon  dioxide  undoi  a  luitabli  pi 

1-  then  admitted  i"  the  autoclave  and  the  I is  rapidly 

carl ii.-.!      As  some   bicarbonate    ma}    I"-   Formed,   the 

briquettes  are  placed  in  r  heated  1  hambi  1  i"i  a  ihoi  1  time  i" 

decompose   anj    bicarl itc   into   normal  carbonate. 

\\     II    1 


inlet.  4.  a  delivery  [pipe,  2.  and  a  dipping  pipe,  22. 
mrounding  a  contact  wire,  2".  which  is  insulated 
«t  the  points,  2:1  and  34.  The  liquid,  on  entering 
ih»-   pressure     vessel,     rises    t<»    such    a    level   and  com- 

ili<-  air  retained  in  the  pipe,  22.  until  contact 
with  the  wire,  2  I,  takes  place.  An  electrical  circuit  is  thus 
completed,  and  the  electromagnet,  17.  excited,  so  that  it 
■pen  the  valve,  7.  an. I  a. Units  compressed  air  from  the 
pip'.    5.     The   automatic    escape    valve,    S,    immediately 

m.  1  til.'  liquid  contained  in  the  pressure  vessel.  1. 
is  forced  up  the  delivery  pipe.  2.  The  compressed  air 
maintains  the  electrical  circuit,  by  supporting  the  liquid  in 
tli.  pipe,  22.  until  tin'  level  of  tin-  outer  liquid  fall-  below 
the  mouth  ..f  the  pipe,  when  the  contained  liquid  falls, 
tli.'  .  11,  an  breaks,  and  tin-  electromagnet,  17.  releases  the 
valve.  7.  which  is  closed  by  the  weight  and  lever  shown. 
Hi.-  pressure  in  tin-  vessel  thus  tails,  the  automatic  valve, 
v  opens,  an.l  enables  the  operations  to  be  repeated. 

-^J.  W.  H. 

Affhrneralion  of   finrli/  divided   materials.     P.    Claee,    l>. 

Pat.  411.128.  Dec.   IS.  1909. 
I  hi:  tin.  Iv  divided  materials  are  mixed  with  a  suitable  pro- 
portion ..|    lime   and    moulded   int..   briquettes.      The   bri- 

'iii.  it. -s  ,,.,    taken  directly  from  the  press  and  placed  at 


1  >,ih \cnlraUn  /    apparatus.     S.   (I.   S. 
Kn. in   Maschinenbau   A.-O.   Qolzern- 
riinuia.  Saxony.     Eng.  Pat.  23,804,  Oct.  is. 


Liquid  vapori  ing 
Dicker,  London 
<  Irimma 

I  ill  I!  I. 

Si  1:  l-i.  Pat.  108,888  ol  1909;  this  J.,  1910,743      I    I     B 

Oases i     Process    f<>r    cooling    <in>l    li>/"  ft/>'"i         —  ■     '■• 
Hild.-ln  null.  Berlin.     I'  8    Pal    962,830,   28    run. 

Ski:  Ft.  Put,  384,139  of  1907  ;   this  J..  1908,  396.     T.  K.  B. 


Ha.     FUEL  ;     GAS  ;       MINERAL     OILS     AND 
WAXES. 

Russian  petroleum  .   Occurrence  in ,  of  hexahydrocymem 

mid    p-menlhane.     M     Tichwinsky.     J.     Russ,     i'livs.- 
Chem.  Soc.,  1909,41,  1130. 
At  least   three  different   kinds  of  Russian  petroleum  have 

been    I I    i"    contain    il)    bexahydrocymene,    1  ,11,,. 

boiling  at   Us  C.  and  having  the  sp.  gr.  0-7927  at  21    ('.  ; 
(2)  \>  menthane,  i',„M,„.  boiling  at  17:1    C.  and  having  the 
sp.  gr.  0-8117  at  21  .     This  occurrence  of  p-menthane  1 
regarded  bj  the  author  as  indicating  tin-  vegetable  origin 
of  tin-  petroleum. — T.  H.  P. 


Natural  gas   and   its  production.      II.    A. 
andChem.  Eng.,  I'.un.  8.  »I2 


liaiinr       Met 

114. 

The  .•ntire  output  of  natural  gas  in  the  Weal  Virginia  oil- 
fields  is  estimated  at  1,300,000,000  cu.  ft.  per  day,  of 
which  about  300,000,000  cu.  ft.  are  wasted.  The  thermal 
efficiency  may  attain  as  much  as  1134  B.T.O.  per  cu.  ft., 
but  after  compression  of  the  L'as  it  falls  to  about  900  B.T.U. 
owing  to  tli.- deposition  ..f  liquefied  hydrocarbons,  tnaddi 
tion  to  the  application  to  power  purposes,  the  lms  is  also 
employed  in  zinc  ameltine,  and  in  tin-  manufacture  of  ..-lass. 
bricks,  pottery,  electrodes,  and  lampblack.  Judging 
from  the  facts  thai  the  presence  of  oil  ami  L'as  is  accom 
panied  by  flu-  presence  of  coal  and  salt  water,  and  that 
tin-  pressure  of  tin-  gas  is  almost  invariably  all..  1. si  in 
seismir  disturbances,  tin-  author  puts  forward  tin-  \i.« 
that  ih.-s,-  hydrocarbons  an-  generated  from  natural 
carbonaceous  deposits,  such  as  bituminous  and  other  coal, 
by  th.-  natural  heat  of  tin-  earth's  interior  brought  >"1" 
proximity  to  guch  deposits  by  Beismic  disturbances,  that 
they  an-  still  being  generated  under  enormous  pressure, 
which  may  !><■  transmitted  in  some  cases  by  the  streams 
of  water  overlaying  them,  and  that  on  tin-  release  ••(  some 
of  the  pressure  and  changes  in  the  temperature  of  the 
hydrocarbons  so  generated,  some  of  their  constituentBare 
deposited  in  the  dips  of  th.-  strata  and  in  the  pockets 
known  a-  oil- bearing  pools.-     II.  BL 

Foundry  coke;  8 pacifications  for .     Moldenke.    fi      8 

Report  0/  Inspector  of  alkali  works.     8et  \  1 1 


Bomb  calorimeter  : 


Friction   in  thi 

.Will. 

Patkms. 


1.      8ce 


Petroleum   and    shale    oil;     Treatment    of-       .    H.    W. 

Knott. -nlM-li.  I'r.  Pat  411,780,  Jan.  21.  1910. 
\  PE0OTS3  is  claimed  for  treating  the  distillates  fror. 
petroleum  and  shale  ..il.     As  an  example,   on   distilling 

la,    petroleum    three    ft  maj    be    6b 

The  lightest  fraction;  3  per  cent  of  the  whole;  1-   u     ' 


BM 
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without  hither  treatment.  The  second  fraction,  24  per 
cent  of  the  whole  (sp,  gr.  0-776  0-778  at  Iff  CL),  is 
treated  with  an  excess  oi  nitrogen  dioxide  and  allowed 
t..  stand  from  12  to  Is  houra.  After,  washing  with  ferrous 
nprphatf  solution  an  odourless  oil  is  obtained  which  may 
he  used,  it  is  Btated,  as  a  substitute  fur  oil  of 
turpentine.  The  tliir.1  traction,  7:!  per  cent,  of  the  whole 
(sp.  HT.  o-n2.->  at  L5  a, flash  pt.  BE  C.l.  is  treated  with 
about  :i  per  cent.  of  sulphuric  acid  and  after  separation 
oi  the  acid,  to  each  looo  parts  of  oil  is  added  1  part  of 
ammonia (28  Be.),  1  pari  of  "lrtmiMinenbeB,"and2paitBof 
water.  The  nurture  is  agitated  for  half  an  hour  ami  allowed 
to  stand  f..r  aome  hours.  Finally,  the  slight  yellow  colour, 
which  remains,  i-  discharged  by  treatment  with  fullers 
earth  al  llff     160    a— J.  W.  H. 

Artificial    fuel.     G.    J.    Stephen,    Liverpool.     Eng.    Pat. 
89,669,  Dec.  17,  1900. 

Anthracite  duff  with  or  without  the  addition  of 
bituminous  coal,  or  breeze  and  bituminous  coal  is  made 
into  briquettes  or  pellets  with  an  aqueous  solution  of  an 
alkaline  sili.  ate.  The  pellets  are  made  of  a  small  size,  not 
larger  than  1J  cubic  inches,  in  order  that  they  may  be 
quickly  and  easily  dried  or  hardened  by  being  passed 
on  an  endless  band  through  a  heated  chamber.  The 
small  size  of  the  pellets  allows  the  hardening  to  be  com- 
pleted in  a  period  of  about  twenty  minutes. — W.  H.  C. 

Gas   and   coke  ;    Retorts    for   the    production   of .     J. 

Bowing.  London.     Eng.  Pat.  12,583,  May  27,  1909. 

The  retorts  consist  of  narrow  vertical  fireclay  chambers 
having  thick  walls.  They  are  so  grouped  in  the  furnace 
that  the  narrow  spaces  between  them  serve  as  vertical 
heating  flues  in  which  the  combustion  of  the  gaseous  fuel 
supplied  from  a  tunnel  below  is  completed.  After  the 
charge  of  coal  has  been  introduced  into  the  hot  retorts,  the 
heating  is  continued  for  a  time  until  sufficient  heat  has 
accumulated  in  the  thick  walls  to  raise  them  to  a  tempera- 
ture of  from  700°  to  800°  C.  The  heating  is  then  stopped 
and  the  carbonisation  is  completed  by  the  heat  stored  up 
in  the  walls.  When  the  carbonisation  is  complete  the 
temperature  will  have  fallen  to  about  that  at  which  the 
coal  was  charged,  the  coke  is  then  withdrawn  and  a  fresh 
charge  introduced  and  the  carbonisation  proceeded  with 
as  before. — W.  H.  C. 

Gas    producers.     M.     Duchanoy,    G.     Bousquet    and    M. 

Davicion,  Paris.  Eng.  Pat.  20,492,  Sept.  7,  1909. 
The  claim  is  for  a  conical  rotary  grate  provided  with  ribs 
and  arms  which  serve,  in  conjunction  with  fixed  arms  or 
projections  attached  to  the  water-sealed  ash-pit,  to  agitate 
and  discharge  the  ashes  from  the  generator.  Air  is  supplied 
to  the  tuyere  fixed  to  the  apex  of  the  conical  grate  through 
a  vertical  pipe,  which  passes  centrally  through  the  conical 
grate,  and  is  provided  wit  It  a  water  lute  insulated  by  a 
non-conducting  packing. — W.  H-  C. 

Gas  producer.  Soc.  anon..  Houilleres  de  Montrambert  et 
de  la  Bcrandiere.  Addition,  dated  April  5,  1909,  to 
Fr.  Pat.  402,948,  Bepfc  12.  1008. 
The  base  of  the  producer  dips  into  a  conical  trough 
filled  with  water  and  capable  of  continuous  rotation. 
The  inner  surface  of  the  trough  forms  a  cone  which  i- 
provided  with  a  central  capped  tuyere  and  projecting 
ribs  and  arms  to  stir  up  the  contents  oi  the  producer. 
A  fuel  distributor  is  claimed  consisting  of  a  "bell" 
trapped  hopper  containing  a  feeding  paddle  wheel  rotated 
on  a  horizontal  spindle  by  means  of  external  mechanism 
in  conjunction  with  a  delivery  shoot  which  turns  on  a 
vertical  axis  and  dischargee  the  fuel  to  the  -ides  of  the 
producer.-    .1   W.  H. 

Gas  producer  with  agitulor.     Guteboffnungshuttc,  Aktien- 

rerein     fur     Bergbau     u.       Huttenbetrieb.     Fr.  Pat. 

411.703,  Jan.    19.   1910. 

A  horizontal  section  in  the  upper  part  of  the  producer 

\*\  rotated    by    worm    and    wheel    gearing.      Water    seals 


prevent  the  escape  of  gas  and  an  agitator  consisting 
of  a  cross  of  pi|H*  work  is  fixed  in  the  moving  section 
and  in  communication  with  its  upper  water  seal.  Cooling 
water  is  supplied  to  the  agitator  and  to  the  seals  from 
the  base  of  the  producer  bv  means  of  a  hollow  ci 
vertical  shaft.  -.1.  \V.  II. 

(l,i<    suitable   for  filling   bidloons   or   air-ships.     (). 

Breslau,  Germany.     Eng.     Pat.    2298.    Jan.    29,    Kilo 
Dndei  Int.  Conv.,  March  30,  1909. 

Coal  gas  is  passed  through  retorts  containing  incandescent 
masses  of  coke  or  other  material  at  looo — 1200°C.  It 
is  then  admitted  into  chambers  containing  nickel  or 
cobalt  as  catalytic  materials  at  250° — 300  ('.  The  watei 
vapour  formed  is  separated  by  cooling,  and  the  gas  again 
passed  over  incandescent  materials.  The  reactions  upon 
which  the  process  is  based  are  : — 

(1)  (\H4=-e+CH4=2C+2H... 

(21  (.'0  +  3H..  =  ('H4  +  H,0. 

(3)  CH4-2H2+C.  — J.  W.H. 

Coal ;    Process  for  utilising  unmined  •.     A.  G.   Betts, 

Troy,   U.S.A.     Eng.   Pat.   21.674.  Sept.   22.    1909. 

The  process  consists  in  gasifying  the  coal  as  it  lies  in  the 
seam  in  a  similar  manner  to  that  in  which  it  is  gasified 
in  a  gas  producer.  Shafts  are  sunk,  boreholes  made, 
a  fire  started  and  air  and  steam  supplied.  The  gas  is 
removed  for  use  under  a  slight  vacuum  to  prevent  loss. 
A  number  of  methods  of  working  arc  described. — J.  \Y   II 

Gas  ntnrt.1  ;   Improvement*  in  .     W.  Ewing.  Glasgow. 

Eng.    Pat.  14,508,  June  21,  1909. 

At  the  lower  end  of  a  vertical  retort,  and  separated  frcmi 
it  by  means  of  a  movable  perforated  plate,  a  hermetically 
sealed  chamber  is  provided  in  which  the  discharged 
coke  is  cooled  by  means  of  a  steam  jet.  It  is  stated  that 
the  quality  of  the  coke  is  improved  and  an  increased  amount 
of  ammonia  obtained  together  with  the  production  of 
water  gas. — J.  W.  H. 

Water-gas  ;    Retorts  for  use  in  the  production  of  — — .    J. 
Bowing,  London.     Eng.  Pat,  .11,491,  May  27.   1909. 

The  retorts  consist  of  narrow  vertical  chambers  of  fireclay 
or  other  refractory  material  set  in  a  furnace  with  narrow 
spaces  between  each  retort,  forming  flues,  the  walls  of 
adjacent  retorts  serving  as  walls  of  the  heating  flues. 
The  retorts  are  heated  by  gaseous  fuel  supplio  1  to  t  lie 
heating  flues  from  below.  The  retorts  are  charged  with 
coal  or  other  suitable  fuel  and  when  the  fuel  is  incandescent, 
either  steam  or  water  is  passed  into  the  retorts  from  above 
The  gas  generated  is  removed  through  a  horizontal  flue 
communicating  with  the  lower  ends  of  the  retorts.  This 
Hue  also  serves  for  the  removal  of  the  ashes.  The  prom 
can  be  rendered  continuous  by  arranging  for  the  fuel 
to  be  fed  continuously  through  a  hopper  at  the  top  of  the 
retorts,  and  for  the  ashes  to  be  removed  from  below. 
The  necessary  gas  making  temperature  is  maintained  DJ 
the  burning  gas  in  the  heating  flues. — W.  H.  ('. 

Gas-retort  furnace.     E.   L.   Rieha.   Milwaukee.   Wis.     DA 
Pat.  902,051,  June  21,   1910. 

The    regenerator    chamber    is    constructed    to    ha\ DJ 

narrow  vertical  chamber  between  two  narrow  chamber! 
which  enclose  the  centre  one  on  each  side.  The  outer 
chambers  communicate  with  one  another  by  passages 
across  and  through  the  chamber  between.  The  com- 
bustion nases  pass  through  the  centre  and  the  air  through 
the  outer  (  handlers. -  —  W.  II.  C. 

(Ins  from  pent  ;    Vibratory  gas-producer  for  generating . 

.1.  .1.  Aslor,  New  York.'      Eng.  Pat.  15.7.'iii.  July  6,  1909 

Under  bit.  Conv.,  May  L0,  1909: 
Part  of  the  gas  generated  from  the  peat  is  utilised  in  f-'as 
engines    which    are    located    Ix-neath    the    floor    below    tin- 
ash  pit  of  the  producer  and  which  are  mounted  on  springs 
in  such  a  way  that  the  vibrations  of  the  gas  engines  aw 
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transmitted  to  the  grate  "I   tho  producoi  and  h  to  the 

In  order  to  further  assist  in  the  ovoluti I  the  gas 

(nun  the  vesicles  "I   the  peat,  the  exhaust   gases  (nun  the 

inefl  are   |»aasod   through   an   ordinary    gas-engine 

■Baffler    |ilm  ..I    in    the    ash-pit     below    the    grate.      The 

impulses  hi   the  explosions  cause  the  corrugated   ffler 

|o  alternately  expand  anil  contrael  in  tho  space  below  the 
In  thin  way  the  exhaust  gases  alternately  compress 
i   i\   the  gas  in  the  generator  without  coming  into 
tetnal  contact  with  it      W.  II.  ( '. 

I', hi  in  a  gas  producer  ;  Production  »/  gas  and  ammonia 
from  .  A.  II.  I.vmn.  Bromley.  Eng.  Pat.  17,074, 
July  22,  1909. 

A  process  is  claimed  for  the  production  of  gas  and  ammonia 
(nun  moist  peat.  The  blast  of  air  and  steam  supplied 
in  the  producer,  containing  the  moist  peat,  is  super- 
heat.•<  I  by  burning  moist  peat  or  a  portion  of  the  gas 
induced  in  a  suitable  apparatus  through  which  the 
blast   passes. — J.  \V.  11. 

rubber   [rotary).     S.   G.   Merrick.     Fr.  Pat.  4 1 1 .449. 
Jan.   Id,   1910. 

Is  a  closed  vessel  enntaining  water  a  hollow  cylinder 
provided  with  an  internal  helix  is  rotated  on  a  horizontal 

:iu<  .it  the  water  level.  A  screen  at  right  angles  to  tile 
i\is  of  the  cylinder  divides  the  vessel  into  two  purls,  one 
Dairying  the  inlet  pi(H-  and  the  other  the  outlet  pipe  for 
The  cylinder  is  made  of  conical  form  at  the  inlet 
rids  ol  the  screen,  anil  perforated  plates  are  provided  near 
the  base  of  the  vessel  and  at  the  level  of  the  water.    -J.  W.  H. 

triquettes  of  porous,  hygroscopic  fuels  :  Process  of  manu- 
facturing   .     T.   Kranke,  Berlin.      Eng.   Tat.  28,048, 

Dee.  1.  1909.      Under  Int.  Conv.,  April  26,  1909. 

See  Fr.  Pat.  409,589  of  1909  ;  this  J.,  1910,  745.— T.  F.  B. 

Hydrogen  from  water-gas  :    Method  of  producing .     A. 

Frank.    Chariot  ten  burg,  Germany.     U.S.   l'at.  964,415, 
July  12.  1910. 

See  Eng.  Pat.  26,928  of  1900  ;  this  J.,  1907,  318.— T.  F.  B. 

Spent  fire-gases  from  a  furnace  ;    Method  oj  utilising  

for    firing    further    furnaces.     H.     I'ililein,     Nuremberg, 
Germany.     U.S.  Pat.  964,341,  July  12.  1910. 

See  Fr.  Pat.  410.282  of  1909  ;  this  J.,  1910,  807.— T.  F.  B. 


IIb.     DESTRUCTIVE    DISTILLATION  ; 
HEATING  ;    LIGHTING. 

Thorium   sulphate.      Barre.     See   VII. 

Thorium    sulphate  ;      I  >ecomposit  ion    of    by    u\iter. 

Barre.     See  VII. 

Thorium   salts ;     Theory   of    manufacture   of   ;     The 

suiphate    purification  method.     Koppel    and    Holtkamp. 
See  \  1 1 

Patents. 

Wood  distillation.  H.  Rasehe.  Assignor  to  K.  II.  Osgood, 
Seattle.  Washington.  U.S.  Pa'.  962,668,  June  28, 
1910. 

Steam  is  first  passed  downwards  through  the  wood  con- 
tained iu  a  retort  and  is  discharged  from  the  lower  end 
■■<'.  the  latter  rallying  with  it  the  turpentine.  The  upper 
part  of  the  retort  is  heated  externally  whilst  the  supply 
of  steam  is  maintained  and  the  resin  is  distilled  off.  The 
resin  after  it  leaves  the  retort  is  maintained  in  a  heated 
and  liquid  condition  for  a  time  to  allow  any  turpentine 
retained  by  it  to  separate.— \V.  H.  C. 


Decomposing    hydrocarbons    [/."    Borboiwj.     It.     L 
I don.     Eng,   l'at.    10,071,  June  28,   1909. 

Tin:  hydfoo&rbonj  i"  be  decomposed  are  passed,  In 
of  vapour,  through  o  n-inri  healed  in  b  temperature  of 
from  lixHr  to  1300  G    The  retorts  are  eithei  emptj  oi 
ire  packed  with  carbon  obtained  from  a  previous  operation 

As  no  foreign  contact  nib  tai ised  the  carbon  obtained 

is  very  pure,  If  desired  the  hydrocarbons  may  be  preheated 
and  partially  decomposed  before  they  are  allowed  toentei 
the  retort  proper.  In  ilns  way  two  different  qualities  of 
carbon  are  obtained,  Tho  hydrogen  set  free  is  withdrawn 
from  the  retorts  and  ma]  be  utilised  for  filling  balloons  or 

the    Ilk,'.        U.    II.  C. 

DistUlation-gases  ;  Process  for  separating  teir  from  hot , 

with  tubscqucnt  recovery  of  tin  ammonia  tor  passing 
through  acid.  C.  Otto  und  Co.  Ger.  Pat  223,469,  Sept, 
2:t.  1909. 

Hot  gases  obtained  by  dry  distillation  oi  ■  oal,  lignite,  peat. 

etc,  are  lirsl  washed  with  tar  {e.g..  in  the  form  of  a  spray) 
and  then  passed  through  arid.  After  leaving  the  acid,  the 
gases  are  passed  through  the  bar  originally  used  for  washing 
them,  in  order  to  separate  tin-  naphthalene  from  the  ga 
and  to  remove  the  solid  ammonium  salts  from  the  tar. 
The  latter  may  be  assisted  by  adding  some  gas  liquor  to 
the  tar  or  by  mixing  the  gases  issuing  from  the  acid  hath 
with  steam.     T.  F.  li. 

Electric     carbons:;     Manufacture     of .     R.     Leasing, 

London.  Eng.  Pat.  15,ti47.  July  5,  1909. 
COAL-TAB  pitch  or  any  other  similar  material  containing 
free  carbon  is  extracted  with  suitable  solvents  in  such  B 
manner  that  part  of  the  original  soluble  or  volatile  con- 
stituents other  than  the  solvent  used  is  left  behind.  Tin- 
resulting  mass  is  heated  to  expel  any  solvent  left  and  is 
then  mixed  in  suitable  proportions  with  carbon,  and  the 
mixture  moulded  into  shape  und  heated  or  baked  to  consoli- 
date the  mass. — W.  H.  C 

Stoves,  kilns,  ovens,  muffles,  or  other  plant  used  for  drying 
moulds   ami   tor   other   heating    purposes;     Improvements 

in .     L.    A.    Smallwood,    Birmingham.     Eng.    Pat. 

14,814,  June  24.  1909. 
In  drying-stoves  and  similar  plant  the  flues   are  covered 
by  refractory  material  provided  with  external  grooves  to 
form   gutters,   which   are  closed   with   metal   plates  from 
which  the  heat  is  radiated. — J.  \V.  11. 

Regenerating  furnaces.     A.  C.   Nelson  and  A.  G.   McKee. 
Fr.  Pat.  411,474,  Jan.  11,  1910. 

The  patent  relates  to  a  system  of  construction  whereby 
bricks  of  ordinary  commercial  patterns  (rectangular  and 
conical  or  tapering)  are  used  instead  of  the  more  expensive 
specially-moulded  kinds  usually  employed.  The  regen- 
erator described  is  of  the  vertical,  cylindrical  t\  |»\  consist- 
ing of  a  central  combustion  chamber  surrounded  by  a 
wall  which  forms  the  outer  casing  of  the  apparatus. 
Projec(ions.  near  the  base,  from  the  interior  of  the  outer 
casing  and  from  the  exterior  of  the  combustion  chamber, 
support  a  series  of  arches  upon  which  a  system  of  vertii  al 
heating  Hues  is  constructed,  the  annular  space  around  the 
base  of  the  combustion  chamber  communicating  with  the 
atmosphere  by  means  of  openings  in  the  outer  wall. 
Communication  between  the  combustion  chambeo  and 
the  exterior  of  the  apparatus  is  afforded  by  two  radially 
disposed  channels  passing  through  the  annular  space  at 
the  base.  In  the  construction  (details  of  which  are  shown 
in  the  twelve  drawing-  accompanying  the|apecification) 
the  bricks  are  disposed  alt.  i  n.iteU  parallel  and  pa  peocuV  a 
lar  to  a  vertical  plane  passing  through  the  axis  ol  the 
furnace.— W.  E.  F.  P. 

Furnact  i  :  Improvements  in  heath  1  W  ■  N. 

Best.  Bmoklyn.  New  York,  and  J.  II.  Best  and  r 
Quincy,  Illinois,  i   s.  \.     Bug.  Pat  16,240,  July  18,  1909. 
A  steam  or  compressed  air  jet  burner  supplies  an  uniform 
sheet  of  liquid,  gaseous  or  pulverised  fuel  to  a  combustion 
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chamber  which  gradually  widens  to  a  heating  chamber. 
Immediately  underneath  the  burner  a  blast  of  air  for 
ombustion  is  delivered.  The  heating  chamber  is  elliptical 
in  vertical  section  to  deflei  I  the  flame  on  to  the  materials 
in  In-  treated  Suitable  openings,  doors  and  ventsare'also 
provided.     J.  \V.  H. 

CrucMi  funnies.  B.  Eickworth,  Witten-Ruhr,  Germany. 
Eng.  1'at.  5709,  Mar.  7.  l!il(i.  Under  Int.  Com  ..  Mar.  10, 
1900. 

A  i.  \s  kikki>  orncihle  furnace  is  provided  with  an  internal 
constriction,  in  tin-  Form  of  an  annular  ring  dividing  the 
furnace  into  an  upper  and  lower  chamber.  The  lower 
portion  of  the  crucible  is  directly  heated  by  the  gas,  while 
the  upper  portion  is  more  slowly  heated  by  the  gases 
passing  up  between  tin-  crucible  ami  the  ring. — F.  R. 

Incandescent  iln-irir  lamp  filaments;  Process  of  making 
.  W.  C.  (lark.  New  York,  Assignor  to  Parker- 
Clark  Electric  Co..  Jersev  City,  X.J.  U.S.  Pat.  9(13.745, 
July   12.    W10. 

See  Fr.  Pat.  370.412  of  1907  ;  this  J.,  19(17.  1002.— T.  F.  B. 

Filaments  ;    Apparatus  for  the  continuous  manufacture  of 
— .     G.  Mil  -baud  and  E.  Delasson,  Montreuil.  France. 
U.S.  Pat.  962,910,  June  28,  1910. 

See  Fr.  Pat.  378.665  oi  1907  :  this  J..  1907,  1131—  T.  F.  B. 

Lamp-filament.  W.  I).  Coolidge,  Schenectady.  Assignor 
to  Genera]  Electric  Co.,  New  York.  U.S.  Pat.  903.872, 
July  12.  1910. 

See  Eng.  Pat,  18,488  of  1900  ;  this  J..  1907.  1042.— T.  F.  B. 
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Phenol;     Gravimetric   determination    of   .    S.    C.    J. 

Olivier.     Rec.   Trav.   (him.   Pays-Bas..   1910,  29.  293— 
295. 

AltHOUOB  the  volumetric  method  is  always  to  be  preferred, 
it  is  sometimes  necessary  to  employ  the  gravimetric  method. 
[he  latter  was  recently  modified  by  Masearelli  (Gaz. 
i  him.  ital.,  1909.  39,  180),  who  weighed  the  product  as 
tribromphenol  bromide.  The  phenol  is  treated  with  an 
alkaline  solution  of  bromine,  which  is  then  acidified  with 
dilute  hydrochloric  acid.  Alter  standing  for  4  hours  the 
precipitate  is  collected  in  a  (Jooch  crucible,  dried  under 
vacuum  over  sulphuric  acid  in  a  dark  place,  and  weighed. 
The  author  points  out  that  an  alkaline  solution  of  bromine 
contains,  beside-  bri  imide  and  bromate,  a  certain  proportion 
of  hypobromite.  Sodium  hypobromite  at  the  ordinary 
temperature  tends  to  decompose  phenol  wi„h  the  produc- 
tion of  bromoform.  •  Comparative  determinations  of  phenol 
by  Uascarelli's  method,  using  on  the  one  hand  the  alkaline 
Bolution  ol  bromine  prescribed  by  the  latter,  and  on  the 
other  hand  a  mixture  of  5  mols.  of  sodium  bromide  with 
1  mol.  of  sodium  bromate,  showed  that  Uascarelli's 
solution  gave  somewhat  low  results,  especially  when  in 
large  excess.  It  is  preferable,  therefore,  to  use  the  mixture 
of  bromide  and  bromate.  of  the  same  concentration  of 
bromine  as  Uascarelli's  solution.  —J.  F.  B. 

Repeirt  of  Inspector  of  alkali  work*.     See  VII. 

Patents. 

Removing  tar  from  coke-oven  gas.  retort  gas  and  the  like. 
R.  Fabry,  Sheffield.     Eng.  Pat.  29,930,  Dee.  22,  1909. 

The  tar-laden  gas  is  caused  to  pass  down  a  number  of 
narrow  vertical  pipes,  each  of  which  is  provided  with  a 
cast  iron  cap,  having  a  number  of  tangential  inlets  arranged 
around  the  periphery  of  the  cap,  and  which  constitute  the 
only  means  whereby  the  gas  can  enter  the  pipes.  These 
tangential  inlets  impart  a  rotary  motion  to  the  gas,  which 
owing  to  the  narrowness  of  the  pipes  passes  down  them 
with  a  high  vehx-jtj  and  a  whirling  motion,  and  the 
centrifugal  force  set  up  drives  the  ]>artic!es  of  tar  against 


the  sides  of  the  pipes  to  which  they  adhere  and  coalesce 
into  drops  which  subsequently  flow  down  the  pips  to 
an  outlet   below. — \\".  H.  C. 

Removing  tar  from  coal  gases.      E.  Solvav,  Brussels.  Belgium. 
U.S.   Pat.  903.401.  July  5.   1910. 

The  gas  is  passed  upwards  through  a  gas  washing  scrubber 
built  up  of  supervised  sections  having  an  inlet  for  the 
washing  liquid  or  tar.  and  an  outlet  for  the  gas  at  the  tup 
and  an  outlet  for  the  washing  liquid  and  an  inlet  for  the 
gas  at  the  bottom.  Temperature  controlling  devices  an 
arranged  so  that  the  temperature  of  the  washing  liquid 
entiling  the  apparatus  and  the  heat  of  the  gas  both  entering 
and    leaving    can    be    maintained    at    any    desired    point. 

— W.  ll.C. 

Tar  product  suitable  for  treating  roods  ;    Process  for  obtain- 
ing  a .     E.    YVirth.     tier.    Pat.    223,588.    Jan.    14, 

1909. 
Coal-TAB    pitch,    preferably    the   so-called    hanl    pitch,   is 
melted  with  from  0  to  30  per  cent,  of  the  solid  constituents 
of  the  higher-boiling  coal-tar  oils,  for  example  the  residues 
left  in  the  purification  of  the  crude  anthracene. — A.  S. 

Anthraquinone  ;    Process  for  preparing  a  reduction  product 

of .     Kinzlberger  und  Co.     Ger.  Pat.  223.209.  Nov. 

21.  1908. 
When  anthraquinone  is  treated  with  alkaline  reducing 
agents  (yellow  ammonium  sulphide  excepted)  at  tempera- 
tures over  100°  C.  it  is  converted  for  the  greater  part  into 
dianthranol,  C._,sH180...  which  has  previously  been  ob- 
tained, in  small  amounts,  by  the  action  of  alcoholic  potash 
on  dianthrone,  which  is  obtained  from  anthranol  (Dimroth, 
Ber..   1901.  223).—  T.  F.  B. 

Anthraquinone  derivative;    Process  for  preparing  an . 

Kinzlberger    und    Co.     Ger.    Pat.    223.210,    Nov.    21, 

11MI8. 
When  dianthranol  (see  Ger.  Pat.  223.209  ;  preceding)  is 
treated  with  moderately  powerful  oxidising  agents,  such 
as  ferric  chloride  in  acetic  acid  solution,  alkaline  per- 
manganate, etc.,  it  is  converted  into  a  new  product  con- 
taining  two    less   hydrogen  atoms. 


C2rtH16U2,      or       /C.H.N 


CO 


CO  C  =  C 

\    /       \     / 

CsH4  C,H, 

This  substance  is  obtained  in  the  form  of  lemon-yellow 
crystals,  which  darken  at  300°  C,  and  melt  at  higher 
temperatures.  Its  solutions  in  hot  organic  solvents  are 
of  an  intense  green  colour,  tin  oxidation  with  chromic 
acid  it  is  converted  into  anthraquinone. — T.  F.  B. 

Indole    from    coal-tor    oils ;     Process    for    separating 

Ges.  f.  Teervcrwerthung.  (ier.  Pat.  223.304,  July  10, 
1909. 
Coal  tar  distillates  containing  indole,  particularly  those 
whose  boiling-points  lie  between  220°  and  200'  (.'.,  are  first 
freed  from  the  phenolic  constituents  and  the  stronger 
bases  (aniline,  pyridine,  quinoline.  etc.)  by  known  methods. 
The  indole  is  then  converted  into  one  of  its  alkali-com- 
pounds by  treatment  with  alkali  hydroxide,  or  sodium,  or 
with  sodium  amide  or  sodium  in  presence  of  ammonia, 
anil  the  indole-alkali  compound  is  separated  mechanically 
from  the  hydrocarbons,  and  decomposed  by  means  of 
water,  the  crude  indole  being  purified  by  the  usual  methods. 

— T.  F.  B. 

4-Nitroso-\-ht/droryruiphthot/l-o-benzoic  acid  ;  Process  for 
preparing——.  Anilinfarben-  u.  Extract-Fabr.  vorni. 
J.  R.  Geigy.  Ger.  Pat.  223.306,  Aug.  7,  1909. 
When  1-hydroxynaphthoyl-o-benzoic  acid  is  treated  with 
a  solution  of  an  alkali  nitrite  at  a  temperature  of  about 
45  ('..  a  nitroso  group  is  introduced  into  the  4-position 
to  the  hydroxyl  group  in  the  naphthalene  nucleus  ;    the 
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i  om|M>und  jn  obtained  in  the  form  of  an  alkali  halt. 
winch    is   decomposed    by    acida    giving    the    free    nitre  o 
derivative      Tins    in    n    yellow    crystalline    Bubstanoe,    ol 
mi.    § •<     I9fi  I'.     It    is   readily   converted    into  the  coik 
panning   ftraino-eompound    by   reduction.    -T.  !•'.  B. 

Difhenylenr  diozidi  ;     Process  for  preparing .     r'arlicti 

hbr.    vorm.    F.    Bayer   nnd    Co.     Gor.    Pat.    223,867, 
M,i\  28,  toon. 

Oiiiikm.  t  ink  dioxide, of  in.  pt.  118  119  C,  is  obtained 
l.\  beating  the  alkali  salts  "i  o-i  hlorophenol  either  alone 
or  in  solution.  Dry  o-chlorophcnnl-potaRsium,  obtained 
l-v  .  raporating  a  solution  of  2.V.  parts  oi  o  >  hlorophenol  in 
j;ill  puts  of  caustic  potash  solution  containing  49*8  per 
.cut.  of  hydroxide,  is  heated  in  an  iron  retort  to  220  ( '.  ; 
when  the  pressure  is  reduced  to  20  :t"  nun.  the  diphenyl- 
■  n.  dioxide  distils  over  and  condenses,  partly  as  a  i  rystalline 
ml  partly  in  long  needles.  It  may  be  purified  by 
washing  with  hot.  "i  per  cent.  cauBtic  soda  solution  and 
water.  The  yield  amounts  to  about  74  per  cent,  of 
theory— T.  F.  B. 

Mtta-aminobenzaldehyde  ;    Producing  salts   »l  besides 

Ihi  anhydro-com pound  of  ortho-aminobenzaldehyde.     IV  A 
Newton,    London.     From    Farbcnfabr.   vorm.    F.    Bayer 

fnd  Co.,  Elberfcld,  Germany.     Eng.  Pat.  22. :i'M.  Oct.  I. 
K9. 

See  Kr.  Pat.  4H8.1S4  of  1909;  this  J.,  1910,652.     T.  K.  It. 
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l»iigo-blue     and     Indigo-rrd  ;      Decomposition     to/    ulkidis 

of .     P.  Friedlander  and  E.  Schwenk.     Ber.,  1910, 

43.   1!>71      MIT.".. 

Thk  authors  have  repeated  Fritzs,  he's  fusion  of  indigo 
»itlt  potassium  hydroxide  and  find  that  Fritzs,  he's 
"ohrysanilic  acid"  which  can  be  obtained  by  acidifying 
the  products  of  the  fusion  is  complete!}  separated  by  this 
reaction  only  after  a  few  seconds'  time  although  il  is 
practically  insoluble  in  water.  When  however  the  solu- 
tion of  the  products  is  stirred  vigorously  into  dilute 
hydrochloric  acid,  covered  with  a  layer  of  ether,  anthranilic 
m  Hi  is  found  in  the  acid  liquid  and  indoxyl-2-aldehyde 


The  decompoaiti I   bhi    tattei   ic  therefon    repn   onted 

thus  :— 


l'.H, . 


C(OH) 


S 


CCOH 


-S  11- 


C.H, 


xo 


C(ONak 


/C0\ 
C,H,c(        )C(OH.)C<  ,C6H, 

X(()Hk 
I  0  H.C,H,.NH.J  +  CrlO.C^  )C6H4. 

X-NH-/ 

On  applying  the  same  reai  tion  to  fndigo-red  a  compound 
»»s  obtained  which  when  heated  to  lo<i  ( '.  with  mineral 
«.  mIs  yielded  aniline  and  oxindole.  Now  Thioindigo 
Scarlet  K  when  similarly  treated  yields  thiosalkylic  acid 
anil  oxindole-3-aldehyde  and  it  was  found  that  the  latter. 
when  condensed  with  anthranilic  acid,  gave  a  substance 
identical  with  the  above  one  obtained   from  Indigo-red. 


■  •I  from  the  ether  layer.  Chrysanilic  acid  is  there- 
fore, as  was  proved  by  its  .synthesis,  a  condensation 
product  ol  these  two  substances,  and  has  the  formula — 

'(OH) 
lU.Hl',H1X:t'HC  C,H, 

-  NH  -' 

the  decomposition  of  the  indigo  by  the  action  of  alkalis  is 
therefore  represented  as  follows  : — 


CO  /CO-v 

\\h/         M'„H/ 


C.H( 


CO 

\i'i 


Ml 


('(OH).C' 


,C(ONa) 


\ 


C.H< 


Ml 


C(OHk 

l'ii..M.C„ll1.N  :l   II  I  Ml. 

'  .  'I,    / 

— J.  C   C. 

Colouring  matters ;   Adsorption  of  certain     — .    L.  Vignon. 
Comptee  rend.,  1910,  151,  72—75. 

The  author  lias  investigated  the  adsorption  al  the  ordinary 
temperature  of  dyestuffs  ol  known  chemical  constitution 
by  asbestos  fibres  (in  filaments  of  6  7  nun.)  and  Rhone 
river  sand.  Glass  tubes  of  1  cm.  interna]  diameter, 
35  cm.  long  and  tapering  at  the  lower  end  were  used, 
the   lower  end   being   plugged   with   a  small   paper  cone. 

The  tidies  were   tilled   to  a    height   of  211  em.    with   u    bi    to 

(2  grms.)  or  sand  (26  grins.),  and  the  dyestufi  solutions 
(I  grm.  |kt  litre)  were  run  in  from  burettes,  iftet  about 
'_'  min.  the  1  i < j > i !•  1  ^  I n ■  o . 1 1 1  to  flow  from  the  tubes,  the 
appearance  of  each  was  noted,  and  the  addition  of  dye- 
stun  solution  to  the  tulies  continued  until  the  liquid 
flowing  away,  was  sufficiently  coloured  to  admit  of  colori- 
motric  comparison  with  the  original  solution.  The  results 
obtained,  varied  with  the  duration  and  temperature  of 
contact,  age  of  the  solutions,  presence  of  traces  of  ai  nl  or 
basic  matter,  irregular  settling  of  the  adsorbing  material, 
etc.  The  dyestuffs  arc  divided  into  three  groups.  (A). 
Diffusible  and  not  adsorbable  colours :  picric  acid,  Naphthol 
Yellow.  Nauhthol  Yellow  S,  Magenta  S,  Indigo  tannine. 
(B).  Diffusible  and  adsorbable  colours:  Orange  II. 
Malachite  Green,  Magenta,  Crystal  Violet,  .Methyl  Violet, 
Rhodamine,  Kosine.  Methylene  Blue,  Safranine  <■. 
((').  Adsorbable  and  nol  diffusible  dyestuffs:  Congo  Red, 
Diamine  Black  Ml.  Diamine  Blue  3R,  St.  Denis  Red, 
Diamine  Green,  Diphenylamine  Blue,  Alkali  Blue  ,'!15  and 
6B.  No  constant  relation  between  the  diffusing  and 
adsorbing  power  was  found.  Only  the  dyestuffs  Of  group 
A  an-  really  dissolved.  The  col. mis  ..(  group  B,  after 
adsorption,  were  in  colloidal  solution.  The  adsorbing 
power  of  inert  su  I  .stances  with  aqueous  solutions  of  the 
above  dyes  is  merely  a  particular  pha.se  ..f  mole,  nlai  attrai 
tion.     (Compare  this  J.,  1906,  140 ;  1909,  651  :  1910,  345  I 

— A.  Sbld. 

Patents. 

Triphenylnaphthylmetham    series,        Chrorm     dyestuffs    of 
il"        -.     Farbenfabr.  vorm.  F.  Bayerundl  o.     Fi    Pat 
411,306,    Jan.    f>.    1910.     Under    Int.   Conv.,   July   26, 
1909. 

Tin;   dyestuffs    are    prewired    ley    condensing    forraaurine- 

carl.owiic     acids     with     primary,     B n.!.u\     "i     I 

aromatic  amines  or  their  derivatives  and  oxidising  the 
resulting  leuco-compounds.     tin  chroming  wool  dyed  with 

these  dyestuffs,  fast    red    to    violet    shades    arc    prodl I. 

Example:  A  mixture  of  8-2  kilos,  of  dimethylformaurine- 
ili.arl.owlic  acid  (prepare. 1  by  oxidising  nlethylenedi-o- 
cresotic  a.i.l).  Iiki  kilos,  of  acetic  anhydride  and  t  kilos,  of 
dielln  l.miline  is  heated  at  |m  I',  until  a  sample  is  no 
longer  coloured  red  on  adding  sodium  hydroxide.  The 
mixture  is  then  poured  into  water  and  the  leuco-compound 
filtered  off.  For  the  oxidation  if  is  dissolved  in  ■ 
trated  sulphuric  acid   and   treated   with   sodium    nitrite. 

-J.CC 

Triphenylmetham     series.     Ghrotiu    dyestuffs    of  — . 

Farbenfabr.  vorm.  F.  Bayei  and  Co.     Fr.  Pat.  111,709, 
Jan.  in.  1910.     field  I  n't    i  bni  .  Maj   1".  1909 

New  dyestuffs,   which  arc  aurinedicarboxyli 
prepared    by    condensing    methylene-disalicylic    ..r    -di-o- 
cresotic  ai  id  in  the  presence  of  oxidising  agents  with  phenols 
having  the  para-position  free  and  containing  one  or  two 
indifferent  -roup-  in  the  ortho-position,  or  bj  condensing 
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these  compounds  in  the  prasenoe  of  axkliaing  agents  lirst 
to  leuco-compounds  and  oxidising  the  latter,  or  by  con- 
rleming  the  narbinnla  with  the  phenols  mentioned  ami 
OTJdJwing  the  products.  Wool  dyed  with  these  colours, 
when  afterwards  chromed,  appears  in  bst  red  to  blue  or 
violet  shades.  BxampU  :  A  mixture  of  81-1  kilos,  ol 
methylenedi-o-cresotic  acid  and  13  kilos,  of  &6-dichloro- 
phenoJ  i-  stirred  at  80  46  C.  into  320  kilns,  ol  concen- 
trated sulphuric  acid  and  the  necessary  quantity  ol 
nrtrosyhmlphuric  acid  until  the  foam  has  subsided  and  the 
evolution  of  oxides  ol  nitrogen  lias  ceased  and  the  amount 
ol  colour  formed  does  not  increase.  The  mass  is  then 
thrown  on  ice  and  the  dyestufl  filtered  off. — J.  C.  C. 

A'.  m.iu>.«    containing   chromium    from    tar-   mid   vegetable- 

duestuff    industries;    Process    for    working-up .     J. 

Hertkom.  Ger.  Pat.  828,639,  Dec.  25.  1908. 
DYSsnm  residues,  containing  chromic  oxide  or  a 
chromium  salt  and  a  dyestufl  or  other  by-product,  are 
treated  with  a  strong  mineral  or  organic  aeid.  and  the  free 
dyestufl  is  then  "suited  out"  by  addition  of  a  suitable 
salt  ((.i/..  potassium  sulphate),  the  chromium  being  at  the 
same  time  recovered  in  the  form  of  chrome  alum.  In  a 
modification,  the  residue  is  treated  with  an  organic  solvent 
and  the  dyestufl  recovered  from  the  extract,  whilst  the 
chromium  is  recovered  from  the  residue  as  described  above. 

— T.  F.  B. 

Dycstvffs  of  Ihe  indigo  series  and  the  production  thereof. 
M.  Wyler.  Chorlton-on-Medlock,  and  Levinstein,  Ltd., 
Manchester.  Eng.  Pat.  15,142,  June  29,  1909. 
Blue  vat  dyestuffs  containing  arsenic  and  bromine,  which 
dye  redder  and  brighter  shades  than  the  known  bromo- 
indigos,  are  obtained  by  brominating  indigo  suspended  in 
an  inert  solvent  (e.g.,  nitrobenzene)  in  presence  of  arsenic 
or  of  arsenious  acid  or  their  anhydrides,  at  tem- 
peratures between  120°  and  200°  C.  Thus.  15  parts  of 
indigo  are  mixed  with  4-2  parts  of  arsenic,  are  suspended 
in  30  parts  of  nitrobenzene  ;  30  parts  of  bromine  dissolved 
in  30  parts  of  nitrobenzene  are  added,  and  the  mixture 
is  agitated  for  six  hours  and  then  gradually  heated  to 
120°  C,  and  kept  for  3  hours  at  120° — 130°  C.  The 
temperature  is  then  raised  to  and  maintained  at  200°  C. 
until  evolution  of  hydrogen  bromide  has  ceased. — T.  F.  B. 

Indnjn  iiml  /similar  colouring  matters;    Reduction  of . 

J.  V.  Johnson,  London.  From  Badisehe  Anilin  und 
Soda  Fabrik,  Ludwigshafen-on-Rhine,  Germany.  Eng. 
Pat.  23,873,  Oct.  18,  1909. 

Is  the  process  of  reducing  indigo  by  means  of  iron  powder 
in  alkali  hydroxide  solution  (this  J.,  1905,  1061  ;  1906,  424), 
the  reduction  proceeds  more  smoothly  if  the  iron  is  first 
treated  with  dilute  sulphuric  acid  until  a  considerable 
evolution  of  hydrogen  commences.  It  is  then  washed 
several  times  with  water. — J.  C.  C. 

Mordant    ago    dyestuffs;     Manufaetwt    of .     A.    <;. 

Bloxam,  London.  From  Chemische  Fabrik  Griesheim- 
Elektron,  Frankfurt  a  Main,  Germany.  Eng  Pat 
8722,  April  11,  1910. 

Mordant  azo  dyestuffs  arc  prepared  by  combining  diazo- 
tised o-aminophenolsulphonii  acids  or  their  homologues 
or  substitution  products  with  nilxo-m-phenyleneduonine 
or  nnro.;„-tolvlcncdiaminc  The  dyestuffs  produced  From 
diazotised  o-aiuinophenol.4-sulphonic  acid  and  nitro-», . 
phenylenediaminc  dyes  wool  in  .-hades  which,  on  chroming 
become  reddish  brown,  and  the  dyestufl  obtained  from 
diazotised  oo-nitfoaminophenol-4-sulphonic  aoid  and  the 
same  component  produces  similar  shades.  A  table  is  given 
show  in-  the  shades  produced  from  similarly  prepared 
dyestuffB. — J.  C.  C. 

.I_'j  dyestuffs  mid  their  inti run diah   products;   Production 

of .     Farbenfabr.  vorm.  F.  Bayer  und  Co.     Fr.  Pat 

411,192,  Dec.  31,  1909.  Under  Int.  Conv.,  Jan.  18,  1909. 
DrasTUTFS  similar  to  Tartrazine  but  faster  to  light  and 
greener  in  shade  are  obtained  by  condensing  with 
dih  vdroxy  tart  an.  acid,  either  phenylhydrazine-o-iulphonic 
acid,   or  a   mixture  of   this   with   the   p  sulphonic   acid 

—J.  C.  C. 


Azo   dyestuffs   dyeing   cotton   direct;    Production   of . 

Farbenfabr.  vorm.   F.  Haver  und  Co.      Fr.  Pat.  411.325. 

Jan.  ti.  1810.  Under  Int.  Conv.,  Mar.  22,  1909. 
NKV.  brown  trisazo-dyestuffs  arc  obtained  by  combining 
a  diazotised  monoacetyl-m-diamine  with  an  aminonaphthof 
sulphonic  acid,  removing  the  acetyl  group,  tetrazotising 
the  product  and  combining  with  two  molecules  of  tin  .-am. 
or  of  two  different  m -diamines  or  their  derivatives.  Hi. 
dyestuffs  produce  brown  shades  on  cotton  and  can  be 
combined  either  in  substance  or  on  the  fibre  with  diazo- 
compounds.  The  shades  thus  produced  arc  brown  to 
olive,  and  are  fast  to  washing.  An  example  is  given 
illustrating  the  combination  of  acetyl-m-phenylenediamirjl 
with  2-amino-8-naphthol-6-sulphonic  acid,  elimination  of 
the  acetyl  group  and  combination  of  the  tetrazotised 
product  with  m-phenylenodiaminc— J.  C.  C. 

Azo    dyestuffs;     Manufacture    of    .     P.    A.    Newton 

London.  From  Farbenfabr.  vorm.  F.  Baver  und  Co., 
Elberfeld,  Germany.  Eng.  Pat.  13.727.  .lime  II.  1909, 
Addition  to  Enc.  Pat.  5383.  March  5.  1909  (see  l'i 
Pat.  402,030  of  1909  ;    this  ,)..   1909,   1190). 

Suwhonic  or  carboxylic  acids  of  aminodisazo  compounds 
of  the  benzene  or  naphthalene  series,  winch  contain  only 
one  free  amino-group  and  no  free  hydroxyl  group,  are 
converted  into  the  corresponding  symmetrical  diaryhirca 
or  diarylthiourea  compounds  by  treatment  with  phosgene 
or  thiophosgene  or  their  equivalents,  such  as  perchloro- 
methyl  formate  or  hexaehlorodimethyl  carbonate.  The 
new  dyestuffs  dye  unmordanted  cotton  orange  to  red  and 
brown  shades  fast  to  light. — T.  F.  B. 


.420  dyestuffs  ;    Manufacture  ami  production  of  hoc  . 

P.  A.  Newton,  London.  From  Farbenfabr.  vorm. 
F.  Bayer  und  Co.,  Elberfeld.  Germany.  Eng.  Put. 
15.847,  Julv  7.  1909.  (See  also  Fr.  Pat.  321,521  of 
1902,  this  J.  1903,  209.) 

The  dyestuffs  are  prepared  by  combining  the  diazo- 
compounds  of  aminoarylsulphonamides  or  their  deriva- 
tives with  a-methylindole  (methylketole,  Pr2-melli\iin- 
dole)  or  its  substitution  product*,  and  sulphonic  acids,  and 
sulphonating  the  dyestuffs  thus  produced  which  do  nut 
contain  sulphonic  acid  groups.  Example :  24-8  parti 
of  m-aminobenzencsu!phonanilide  (m.  pt.  1 29 — 130°  C.)  are 
diazotised  and  the  diazo-compound  is  added  to  a  soluti.  n 
of  the  sulphonic  acid  obtained  by  sulphonating  131 
parts  of  Pr.-rnethylindole,  containing  an  excess  of  sodium 
carbonate.  It  dves  wool  from  an  aeid  bath  in  fast  yellow 
shades.  —J.  C.  ('.' 

Azo  dyestuffs  ;    Manufacture  and  production  of  new  . 

P.  A.  Newton.  London,  from  Farbenfabr.  vorm.  F. 
Baver  und  Co.,  Elberfeld.  (icrmanv.  Eng.  Pat.  23,204, 
Oct.  11,  1909.  Patent  of  Addition  to  Eng.  Pat..  1397, 
Jan.  20,  1909. 

lh  kstuffs  of  similar  properties  to  those  described  in  the 
chief  patent  (this  J..  1909.  1309)  are  obtained  by  oo 
bining  the  diazo-coni|>ounds  of  aryl  ethers  of  5-nitro-2- 
aminophenol  or  their  sulphonic  acids  with  /3-naphthylanune 
or  its  substitution  products  and,  if  necessary,  eventually 
sulphonating  the  resulting  dyestuffs.  Red  to  blue  dye- 
stuffs  arc  thus  obtained  which  are  fast  to  milling  and 
light.  An  example  is  given  illustrating  the  combination 
of  diazotised  5-nitro-2-anunodiphenylether-4'-sulphonio 
acid  with  2-amino-8-naphthol-(i-sulphonic  acid  in  acid 
solution.  The  dyestufl  dyes  wool  in  violet  shades  which 
are  fast  to  milling  and  light. — J.  C.  C. 


Mimoazo    ducsluff    insoluble    in    water ;     Process   for   pre- 

/uirinj/    a     •/'  llotu    .     Farbwerke     vorm.     M 

Lucius,  und  Briining.  Ger.  Pat.  222,062.  Jan.  16,  190!). 
The  diazo  compound  of  symmetrical  nitro-aminophenol 
methyl  ether  (CH.,0  :  NO, :  NH.  =1  :  3  :  5),  obtained  by 
reducing  the  corresponding  dinitro-anisol,  is  combined 
with  /i-naphthi.l.  cither  alone  or  in  presence  of  a  suitable 
lake-base,  and  with  or  without  the  addition  of  Turkey-red 
oik  oleic  acid,  soap,  etc.     The  dyestuffs  obtained  thus  give 
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mHo*    iIm-iml'  .    i.i.i    iii    washing,    light,    mill    oxidising 

ii  I     nil  dile  for  ini  in  i  ■nnnection   with   ni'ii I 

-llhll.it    i\l.li    il'l.    .hi    lulls  as  discharge,  colours.      T.   P.   B. 

DtMZO-<iyi  ilnlh  .      Manufactun    .■/  \     Q.    Hloxam, 

b.ii.lon.  Pnim  Chcinischc  Fahrik  I  01  ..sin  i in Klektron, 
Frankfurt  .1  Main,  licriimny.  Eng.  Pat.  0173,  April  16, 
1910. 

1  1  LIN    i>    in. iilr    lor    tin-    disazo-dyestuffs    obtained    from 
In  hlorodiuininodiphcnyl   alkyl   ethers   "I    the 
il  formula 


i>\ 


OX 


Ml,  (X    alky]  group) 


mill  n  naphthol  or  a  uaphtholsulphonic  acid.  The  dye- 
-tull  obtained  from  tetrazotiacd  dichlorodianisidine  and 
i  iiii|>lilliol  produces  bluish  red  colour  lakes  ;  that  from 
mi.  tctrazo-cnmpound  and  p-naphthol-3 : 6-disul- 
phonic  .11  id  gives  reddish  violet  pigment  colours  and  that 
in  the  same  tetrazo-eompound  and  a-naphthol-3 : 8- 
ilimilphonic  acid  yields  violet  coloured  lakes. — J.  C.  C. 

/-  obtnintd  In/  the  treatment  0/  hcatlwr.  X.  F. 
Debedat  First  Addition  daicd  Dec.  24,  1909,  to  h'r. 
IM.  101,659,  Nov.  26,  1909. 

treating  the  plants  as  described  in  the  chief  patent 
1910,  809),  1  h  1  ■  \  arc  boiled  with  pure  water  in  order 
I.  1  the  erici-tannin  which  these  ericacese  contain. 

—J.  C.  C. 

1.1/  i/.v Huffs  of  tlir  anthracem  aerie*  ami  their  intermediate 

rlurt-- ;      Production     of    .     Farbcnfabr.     vorm. 
Baver   und    Co.      Kr.    Pat.    411,676,    Jan.    14,    1910. 
Iiuler   Int.   Cony..   Feb.    13,    1909. 

\  IT  dyestuffs  are  obtained  by  treating  di-  or  tri-anthr- 
nnides  (except  the  products  obtained  from  1.4-diamino- 
tnthraquinone  and  the  l-halogenated  anthraquinones) 
with  alkalis.  Example:  5  parts  of  aa-anthrimide 
obtained  by  condensing  1-aminoanthraquinone  with 
hloroanthraquinone)  are  added  to  50  parts  of  potassium 
hydroxide  at  170  1XICC.  and  the  temperature  is  raised 
Jowly  to  220  2:ini'.  After  keeping  at  this  point  lorn 
-hurt  time  the  melt  is  cooled  to  150°  C.,  poured  into  200 — 
:>«i  parts  of  water  and  a  current  of  air  blown  through 
■Ml  solution.     The  precipitated  dyestuff  is  filtered  otT  and 

1  washed.  It  gives  with  alkaline  hydrosulphite  a  yellowish 
brown  vat  from  which  cotton  is  dyed  in  yellowish  brown 

i  shades  turning  to  reddish  yellow  on  exposure  to  the  air. 
soaping  or  treatment  with  chlorine. — J.  C.  C. 

Dytsluffs  of  the  anthracem   s<ri>-<  <nvi  nf  new  intermediate 

cts  uned  for  their  manufacture  :    Production  of . 

hem.  Ind.  in  Basle.  Kr.  Pat.  411.750,  April  17.  1001). 
iv  vat  dyestuffs  are  prepared  by  treating  amino- 
iiaphthanthraquinone  with  condensing  agents  such  as 
uitimonv  pentaehloride  and  submitting  the  product 
to  the  action  of  halogens.  Example  :  A  mixture  of  150 
parts  of  phthalic  anhydride  and  Hkhi  parts  of  rj-chloro- 
naphthaleoe  is  treated  gradually  at  20  -30°  C.  with  300 
parts  of  aluminium  chloride  and  the  whole  stirred  until 
'.he  reaction  is  ended.  The  new  chloronaphthoylbenzok 
acid  (m.  pt.  138'— 140°C.)  obtained  from  the  product 
(1  parti  is  converted  into  chloronaphthanthraquinone 
tm,   pt    158       160°  C.)  by  treatm.nl    at  '.hi  — 100°C.   with 

>  parts    of    concentrated     sulphuric     acid.     When    this 

>  hloro.deriv.it ive   is   healed   with    111  parts  of  20   per  cent. 
nmiioiiia  and  10  parts  of  alcohol  for  several  honrs  at  17o  — 

it  is  converted  into  the  corresponding  amino- 
aompound  which  when  boiled  with  2 — .1  parts  of  antimony 
pentaehloride  and  10  |urts  of  nitrobenzene  for  3-4  hours 
yields  a  dv.sluif  giving  a  blue  vat  from  which  cotton  is 
dyed  in  bluish  gray  shades.  1)11  bromination  a  new-  dye- 
stuff  is  obtained  which  yields  a  blue  vat  dyeing  cotton 
in  bluish  gray  shades  fast'  to  washing,  light  and  chlorine. 

—J.  c.  c. 


/ h/,  .tui/i  of  tin  tutfhraquinkMi  writ  )ianufacturt  "/  — . 
I'.o  l.w.i  l.e    \orni     M'-islir.    Lucius,    und    Bruning.     First 

villi...,,,  dated  nit.  30,  1909,  to  Pr.  Pal  110,842  ol 
Oct  27,   1909. 

I'm  dyestuffs  described  in  the  chief  patent  (this  J.,  1910, 
7.'»o)  may  be  converted  into  rats  for  tic  purpose  "i  dyeing 
cotton  by  treatment  with  alkaline  hydrosulphite.  They 
may  also  be  used  for  printing.     The  shades  produced  are 

yellow    to    brown.      .1.  t '.  I '. 

Dibromoisatin  ;  Manufacturi  »/  — .  G.  W.  Johnson, 
London.  Prom  Kalle  und  Co.,  Biebrich-on-the-Rhine, 
Germany.     Eng,    Pat.    8239,    April   6,    1910. 

DinitoMoisATiN  is  prepared  by  the  action  of  bromine,  or  a 
substance  yielding  bromine,  on  isatin  in  the  presence  ol 
sulphuric  acid,  with  01  wiiliniil  the  use  ol  a  carrier  for  tin 
bromine.  Example  i  A  mixture  of  14  7  kilos,  of  isatin 
and  loll  kilos,  of  sulphuric  acid  is  stirred  for  21  hours  with 
32  kilos,  of  bromine  and  then  heated  -lowly  I"  411  ('.. 
maintained  at  this  point  tor  some  lime  and  afterward 
heated  to  80°  C.  After  cooling  the  mass  is  ponied  mi  ice, 
filtered,  washed  and  dried.  'The  orange  yellow  dibromo- 
isatin   obtained    melts    at    248°— 250°   C— J.  C.  C. 

Baric  dyestuffs  :    Process  jt>r  preparing  red  or  violet  . 

Farbcnfabr.  vonn.  F.  Bayer  und  Co.  Qer.  Pat.  222,130, 
Vug.  13,  Pi'S.  Addition  to  Ger.  Pat.  218.004.  Jan.  11, 
PHIS  (sec  Pr.  Pat.  395,793  of  1008;    this  J.,   1909,  4n<l). 

THI  red  Compounds  obtained  by  heating  pyridine  with 
I-ehloro-2.4-ilinitronaphthalene  in  aqueous  alcoholic  solu- 
tion, or  its  salts,  when  treated  with  dihydro-indoli  or  phcnyl- 
morphnlinc  or  their  carbon-substituted  derivatives  are 
converted  into  dyestuffs  identical  with  those  obtained 
by  the  process  described  in  the  principal  patent. 

— T.  F.  B. 

Indigo  leuco  bodies ;  Manufacture  of .     0.  Liebknecht, 

Assignor  to   Deutsche  Cold-   und    Silhor-Scheide.Anstalt 
vorm.       Bossier,      Frankfort.     Germany.      U.S.     Pat. 
963,377,  July  5,  1910. 
Sxi   Fr.  Pat.  356,669  of   1906;  this  J.,  loot;,  14.—  T.  F.  B. 

[Thioindigo]  dye ;    Bed  halogenized  and  process  of 

making,  A.  Schmidt  and  K.  Bryk,  Assignors  to  Parb- 
werke  vorm.  Meistcr.  Lucius,  und  Bruning,  Hochst  on 
Main.-,  Germany.     U.S.  Pat.  968,818,  July  12.  1910. 

Skk  Eng.  Pat.  16,017  of  1908;  this  J.,  1908.  1106.— T.  F.  B. 

Azo  di/<  ;    Bed  ■      J.  Jansen  and  W.   Neelmcier.  Lever- 

knsen,  Assignor  to  Farbcnfabr.  vorm.  F.  Bayer  und  0o., 
ElberfeW,  Germany.     U.S.  Pat.  961,366,  June  14,  1910. 

See  Fr.  Pat.  410,110  of  1909 ;  this  J.,  1910.  809.— T.  P.  B. 

.l;o  dyestuffs  :    Process  for  producing  .     Farbcnfabr. 

vorm.  P.  Payer  und  Co.  First  Addition,  dated  Jan  I, 
1910,  to  Fr.'Pat.  102,030,  April  14,  1909.  Under  Int. 
Conv..    May   21,    1909. 

Skk    Eng.     Pat.     13.727    of    1909;     precedin         I    F .  B. 

Dyestuffs  of  tin   anthracent   series;    Manufacture  of  . 

P.     A.     Newton.    London.     Prom     Parbenfabr.    vorm. 

V.     Haver    und    Co.,     Klberlcld.    Krriii.nn.      Eng.    Pat. 

15,848,  July  7.   1909. 
See    Fr.    Pat.    411,676    of    1910;     preceding.— T.  F.  B. 


V.— FIBRES  ;     TEXTILES  ;     CELLULOSE  ; 
PAPER. 

IfitroceBuUm   artificial   *'/<■  ;    Suiphurt  I   >" 

P.   Hecrmann.     .Mitt.  kgl.  Materialprufungsamt., 

1910.  28.  227—228 
Mii.kv  or  i  balk-like  spot-  were  found  to  develop  in  a  con- 
si'iiinent     of     nitrocellulose     artiticial    silk.     The    spots 
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gradually  increased  until  the  whole  skein  was  attacked, 
tin  tilire  becoming  l>rittlt-  and  worthless.  The  aqueous 
extract  of  the  damaged  parts  was  Btrongly  acid,  and 
;.in'  a  precipitate  oi  barium  sulphate  equivalent  to  1-03 
per  cent  of  sulphuric  anhydride.  The  undamaged  parts 
(also  ■  sample  of  the  same  silk  not  demtrated)  gave  an 
aqueous  extract  which  was  neutral  and  did  not  give  a 
precipitate  of  barium  sulphate,  hut  sulphuric  acid  was 
found  after  heating  the  silk  with  caustic  soda.  The 
undamaged  portion  heated  in  an  air-hath  to  120'  —  I30c  C, 
quickly  became  acid  and  on  longer  heating  at  125  — 130  C, 
partly  carbonised.  Well-made  nitrocellulose  artificial 
silk  showed  ti"  trace  of  carbonising  when  heated  to  136°- — 
It"  C.,  and  the  aqueous  extract  showed  no  trace  of 
sulphuric  acid  ;  only  a  trace  of  the  acid  was  detected  after 
heating  with  caustic  soda.  The  trouble  is  therefore  ascribed 
t  i  the  presence  in  the  raw  nitrocellulose  of  sulphuric  acid, 
probably  existing  as  a  cellulose  sulphuric  ester,  which  was 
not  removed  on  denitrating  and  which  decomposed  grad- 
ually on  keeping  the  silk,  liberating  sulphuric  acid. 

— A.  Sbld. 

Functiem  of  methane  in  organic  life.  [Fermentation  of 
cellulose  and  of  calcium  salts  of  fatty  acids.]  Sohngen. 
See  XXIV. 

Patents. 

VegttobU    fibres;    Process  »j  treating  brittle .     E.   G. 

Stark,  Chemnitz,  Germany.     U.S.  Pat.  962,173,  June  21, 

1910. 
Brittle  vegetable  fibres,  such  as  kapok,  akone,  Calotropis 
procira.  etc,  are  prepared  for  dyeing  and  spinning  by 
treatment  with  organic  solvents,  then  washing  and  drying 
at  a  moderate  temperature.  The  treatment  results  in  the 
extraction  of  im  rusting  substances  and  is  carried  out  by 
means  of  a  weak  alkaline  solution  of  Turkey  red  oil  or 
soapy  liquors  or  suds  or  tannins  at  a  suitable  temperature. 
The  treated  fibres  are  spun  by  specially  constructed 
machines. — J.  F.  B. 

Drying    sized    t/vir/w  ;     Machine    for .     G.    Masurel, 

i'.i.uhaix.     Eng.    Pat.    20,391,    Sept.    6,    1909.     Under 
Int.  Conv.,  Nov.  20,  1908. 

A  coil  of  steam  pipes  is  arranged  round  the  periphery  of  a 
fixed  drum,  anil  encircling  these,  but  not  in  contact  with 
them,  is  a  slightly  larger  drum  freely  rotatable  upon  its 
axis  and  carrying  small  transverse  projections  upon  which 
the  warp  is  supported.  The  whole  machine  is  surrounded 
by  a  hollow  casing  through  which  the  hot  gases  pass  as 
they  leave  the  machine.  The  sized  warps,  upon  entering 
at  the  bottom  of  the  casing,  pass  above  a  row  of  horizontal 
steam  pipes,  and  are  guided  on  to  the  revolvable  drum  by 
hollow  rollers,  inside  which  fans  are  placed  to  cause  as 
thorough  a  preliminary  drying  as  possible.  The  air 
inside  the  machine  is  circulated  by  suitably  arranged  fans, 
and  the  dried  warps  are  drawn  off  the  revolving  drum 
over  guide  rollers. — F.  M. 

Cotton  yarns  or  either  similar  articles  and  products  prepared 

tin  re  Irian;     Process   for   treating .     M.    Murai.     F'r. 

Pat.  411,702,  Jan.  19,  1910.  Under  Int.  Conv.,  Feb.  20, 
1909. 
The  yarn  is  treated  with  a  solution  of  "  Konnyaku  "  (a 
substance  similar  to  starch),  in  water  or  a  mixture  of  water 
and  alcohol,  glycerin  being  added  to  the  solution.  The 
material  is  then  carefully  rubhed  until  all  projecting  fibres 
on  the  surface  of  the  yarn  have  disappeared.  The 
stretched  yarn  is  thin  immersed  for  20 — 30  minutes  in  a 
strong  solution  of  sodium  hydroxide  and  is  afterwards 
washed,  neutralised  with  weak  acid  and  washed  again. 
The  material  thus  treated  has  a  high  lustre. — P.  F.  C. 

Paper  coating  an'!  sizing  composition  and  process.  H.  V. 
Dunham,  Bainbridge,  N.V.,  Assignor  to  Casein  Co.  of 
America,  N.J.  U.S.  Pat.  962,498,  June  28,  1910. 
The  composition  claimed  is  made  by  mixing  about  25  parts 
nf  gluten,  mmlified  by  aeidtilating  and  afterwards  neutra- 
lising it,  in  a  dried  and  finely  divided  state,  with  about 
75  jiarts  of  a  dried  adhesive,  also  in  a  state  of  fine  division. 

— F.  Soii.s. 


Paper    [Safetg]  ;      Manufacture     of .      J.     Gernaert 

Brussels.     Eng.    Pat.    19,963,    Aug.    31,    1909. 

A  safety  paper  which  cannot  be  counterfeited  is  made 
by  arranging  inner  patterns  between  two  still  half-moist 
layers  of  paper  pulp,  the  patterns  being  composed  of  thin 
coloured  or  uncoloured  materials  in  the  form  of  Imnih 
which  can  be  cut,  stamped  or  perforated  in  an  evei 
recurring  jMittern  and  printed,  if  desired,  on  one  or  lnith 
sides.  The  inner  material  may  consist  of  metal  foil, 
gelatin  or  collodion  films  or  paper  bands.  The  three  last 
may  be  used  in  some  eases  as  vehicular  materials  for  the 
metal  foil.  The  bands  of  inner  material  are  fed  upon  the 
web  of  paper  pulp  and  a  second  layer  of  pulp  is  then 
poured  on,  the  inner  bands  being  fixed  by  the  felting  of 
the   fibres  when  the  whole  is  subjected  to  pressure. 

—J.  F.  B. 

Paper     ami     cardboeird  ;      Manufacture     [siting]     of . 

J.  Gcller,  Cologne,  Germany.     Eng.  Pat.  25,771,  Nov.  s, 

1909. 
Unsized  or  partially  sized  paper  is  treated  in  the  form  of 
sheets  or  webs  with  a  solution  of  a  waterproofing  substaiM 
and  is  then  pressed  between  hot  rollers  or  otherwise  heated 
and  finished.  Suitable  solutions  are  prepared  from 
paraffin,  cercsin.  ozokerite  or  other  hydrocarbon,  fat,  oil 
or  wax  dissolved  in  a  volatile  solvent,  e.g.  benzene,  the 
solvent  being  recovered  during  the  process  of  heating  the 
paper.  The  treatment  is  not  intended  to  produce  a 
water-repellent  paper,  but  merely  as  a  substitute  for  the 
ordinary  sizing  process. — J.  F.  B. 

Carbonised  fabric  ;  Method  of  making .     F.  L.  Horton, 

Lynn,  Mass.     U.S.  Pat.  963,291,  July  5,   1910. 

A  carbonised  asbestos  fabric  is  prepared  by  saturating 
woven  asbestos  fabric  with  a  carbohydrate  or  other  carbon 
compound  and  subsequently  subjecting  the  irupregnat'l 
fabric  to  a  carbonising  heat  with  exclusion  of  air.  If  a 
waterproof  fabric  be  required,  the  fabric,  after  impregna- 
tion, is  immersed  in  a  waterproofing  bath  before 
carbonisation. — J.  F.  B. 

Doom  {or  Doum)  palm  ;    Removing  grease  from,  bleaching 

and  polishing  buttons,  etc.,  made  from   nuts  of  the  . 

Iv  Rossini,  Piacenza,  Italy.  Eng.  Pat.  1233,  Jan.  17, 
1910. 
The  nuts  of  the  doom  palm,  as  substitutes  for  the  ivory 
nut,  suffer  from  the  disadvantage  of  their  rose  colour 
and  their  transparency  and  greasiness.  According  to  this 
invention,  the  grease  is  removed  by  steeping  the  buttons 
or  other  articles  in  a  solution  of  1 — 2  per  cent,  of  Marseille 
soap  at  a  temperature  of  50° — 60°  C.  for  8 — 12  hours. 
The  bleaching  may  be  effected  either  by  a  slow  or  a  rapiil 
process.  According  to  the  former,  the  buttons  are  washed 
from  the  soap  bath  and  treated  for  several  hours  in  a  cold 
solution  of  sodium  aluminale  at  0-25°— 1-0°  B.  Accordion 
to  the  rapid  process  the  buttons  are  treated  with  a  hot 
solution  of  aluminate  for  3 — t  hours  and  the  bleachinu' 
is  completed  by  means  of  permanganate  followed  by 
sodium  bisulphite.  In  the  polishing  process  the  use  "( 
an  alcoholic  solution  of  colophony  or  lacquer  is  claimed 

-J.  F.  B. 

Cellidoid   composition.     J.    VV.    Aylsworth,    East    Orange, 

N.J.     U.  S.  Pat.  962,877,"  June  28,  1910. 
The  composition  comprises  pyroxylin  or  other  cellulose 
ester  {e.g.,  of  the  acetic  series)  combined  with  ehlorinsted 
stearic  acid  or  other  halogen-substituted  fatty  acid  or  its 
derivative. — F.  Sodn. 

In  inflammable      substitute     for      celluloid;     Process     for 

pre  paring  an  .      L.  L.  T.  Labbe.    Fr.  Pat.  410,973, 

Mar.  26,  1909. 
100  ORMS.  of  pure  cotton  are  treated  for  10  minutes  with  a 
mixture  of  950  c.c.  of  nitric  acid  (sp.  gr.  1-457),  2,500  cc. 
of  sulphuric  acid  (sp.  gr.  1-845)  and  750  c.c.  of  water, 
the  temperature  of  the  mixture  being  kept  below  M  0 
The  cotton  is  then  thoroughly  washed,  dried  in  air  an'l 
mixed   with   enough  glacial  acetic   acid   to  form  a  thick 
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md   paste  i-   prepared    by    treating    gelatin 

1(1   .     wiili  a  10  per  cent,  solution  of  magnesium  acetate, 

expressing   the  cxec>     ol    water  and   then  adding   glacial 

id  to  the  remaining   mass  uniil  the   mixture  has 

the  -"in     consistency    as  (hi    lii  il    pa  te.      Equal   volumi 

two  preparal -  are  mixed  at   40    t'.  and  n  super- 

■Uuratcd  alcoholic   solution    "l  tin  protoehloride  i-  added 

till   the   mixture    has    tin isistency    ol    a    thick    syrup. 

\ti. -I    wtt'ing    the   clear   supernatant    licpioi    i     decanted 

.tid  can   he  used   for  the   preparation  of  either  films 

irticles  hv  allowing  the  solvent  to  evaporate. 

P.  F.  ('. 

fibres   and    mtthoil  a/   pmlncing  lb-    iiiinc.      H. 
and    \    Jahoin     Paris.     Kng.   Pat.    I  1,059,  June 
(HI      Undci    Int.  Con  v.,   Feb,    Hi.   15)09.       Addition 
Eng.  Pat.  1  1.760  ol   1909.  dated  Dei  .   I  I.  1908 

Addition  of  K.I,.  Hi.  1909,  to  Fr.  Pat.  100,299  ol  1908; 
I 750.      I.  F.  B. 

■■  xtili    fabrics  ;    Metl  on  I  /■  nishing 

YV.    Aderholdt,    Cologne,    Germany. 
19.349,    Vug.  23.  1909. 

ir.  Pat.  106,447   of  1909;   this  J.,  1910,420.     Refer- 
ia-  been  diret  ted  in  pursuance  of  Sect.  7.  Sub-sect.  4. 
..I  the  Patent*  and  Designs  Act.   1907,  to  Eng.   Pats.  526 
•  18,  3213  ol   1899,  and   L2.455  ol   L908.     T.  F    B. 

fibrous    materials,    and    thi    lih  :     Machines    or 

apparatus    for   dewing   ur   similarly   treating    .     W. 

Briggs,  Elland      Eng.  Pat.  24,531,  Oct.  26,  1909. 

See  Fr.  Pat.  409.122  n!   1909  :    this  .1..  1910,  753.— T.  F.  B. 


Solutions   [of  cellulose]    inr    ■spinning   anil   other   purposes: 

.,    of    producing    durablt     --  — .     I!.     Linkmeyer, 

Bremen,  Germany      I'.s.  Pat,  11112.770.  June  28,   1910, 

Si«F.nL'.  Pat.  14,112  of  1909;  this  J.,  L910,  622.   -T.  F.  B. 

iirliin.i  :        Mithml      11/      iiinnnlartiiring     . 

R.   Linkmcver,   Brussels.     U.S.   Pat.  962,769,  .rune  28, 
1910. 

Pat.  206,883  of  1907  :  this  J.,  1909,362.  -T.F.B. 

Artificial   threads:     Process    for   tin     production   of    . 

P.    Friedrich,    Halensee,   Germany.     Eng.    Pat.   28,256, 
::.  1909.     Under  Int.  Conv.,  Dec.  :i.  1908. 

Sex  Fr.  Pat.  409,789  of  1909  ;   thisJ.,  1910,  750.— T.  F.  B. 

fcial  sill::    Process    inr  the   minu  fact  lire  of  mitf 

apparatus     therefor.       B.     Loewe.     Paris.      Eng.    Pat. 
18.087.    Aug.    5.    1909.     Under    Int.    Conv.,    Sept.    18, 

HiK. 

Sn  Fr.  Pat.  403.242  of  1908  ;   this  J.,  1909.  1310.— T.  F.  B. 

Ptastir  articles  of  hygroscopic  materials  [pent,  etc.]  :    Process 

of  manufacturing  .     T.   Franke,   Berlin.      Eng.   Pat. 

17,  Dec.  1,  1909. 

Sn  Fr.  Pat.  409.590  of  1909  ;   this  J.,  1910,  752.— T.  F.  B. 

Paper :     Manufacture    of    .     J.    Gernaert,    Brussels. 

U.S.  Pat.  964.014.  July  12,  1910. 

*ee  Eng.  Pat.  19,963  of  1909  :    preceding.— T.  F.  B. 

Cdluloid    substitute    and    process    for    manufacturing    the 
ne.    H.  Heydenhauss,  A.   Binheavi.  and  K.  <;  laser. 
Vienna.     Eng."  Pat.   18,694,  Aug.  13,"l909. 

StE  Fr.  Pat.  406,139  of  1909  ;   this  J.,  1910,  417.— T.  F.  B. 


VI.- BLEACHING  ;    DYEING;    PRINTING; 
FINISHING. 

irs ;     l'<  h  1  mination    of    Ihi    fa  '■■        of  to   light. 

P.   Dosne,     Rev.  Gen    Mat  Col.,   1910,  14.   103     199. 
'I'iik  author's  method  foi   determining  quantitatively  the 
nesa    'tf    coloured     u  to    sunlight    1     ba  ed    on 

Chevreul'a  chromatii  1  in  le  ol  Fundamental  coloui 
blue  and  greenish-yellow).     The   proportions  of   the  two 
Fundamental  colours  (stated   in    ectoi      required   to  pro- 
duce with  a  Bectoi   "i  60    covered   with  tl  the 

aensal f   white  or  grey   (when   revolving  on   a    b] 

ground  at  1200  revolution!  pel  minute)  1  first  ascertained. 
The  intensity  of  the  grey  thus  produced  is  determined  by 
ascertaining  the  white  sector  required  to  give  the  B&ine 
i~ity  nf  grey,  at  the  same  Bpeed,  on  a  bhv  I.  ground, 
The  same  determination  ire  made  with  anothei  portion 
ol  the  sample  afti  1  exposure  to  sunlight  blue 

colour    thus    experimented    with,    was    Found    to    require 

nish-yelkm    ami   orange  sector!    ol    80     and   50 
pectively,  the  grej   produced  being  equal  to  thai  given  by 
a   white   sector  of   24   ;    with   the   exposed    portion,   the 

reenish-yello«  and  orange  sectors  required  wen  35 
58  1  i'  bively,  equivalent  i"  a  white  sector  ol  :il  As, 
however,  the  sectors  of  the  three  combined  colours  only 
equalled  140  and  153  res|K-ctively,  the  whib  ecton 
found  require  calculating  for  the  whole  circle,  the  values 
61°-7  and  73°  respectively  being  thus  obtained.  The 
difference  oi  II  -.'i  or  17  pi  1  cent,  (calculated  on  the 
original  intensity  of  til  -7)  represents  the  proportion  of 
fading  'tf  the  colour  liv  exposure.  The  standard  colour 
surfaces  used  are  pasted  < > >•  thin  blackened  nickel  discs: 
these  are  fixed  to  the  upper  end  of  the  a\is  t tf  a  small 
cylindrical  electric  motor,  which  is  covered  with  a  cylin- 
drical box  (lined  with  black  velvet),  the  upper  end  of  which 
is  open  and  surrounded  by  a  graduated  circle.  A  sector 
< if  fin  may  he  too  large  for  si. me  colours,  whilst  for  browns, 
greys,  etc.,  Bectors  of  120° — 180°  may  be  required.  Ri 
ence  is  made  t..  the  researches  of  Rosenstiehl  (Bull.  Soc. 
Ind.  ofulhouse,  52.  165),  and  it  is  stated  that  by  the  use 
of  his  chromatic  triangular  stale,  the  alterations  in  shade 
as  found  with  the  coloured  sei  tors  above,  <  an  be  expressed 
numerically.  The  author  uses  a  Bettani  actinometer,  as 
modified  by  Besson  and  Thurneyssen,  to  indicate  the 
amount  of  exposure  to  sunlight  :  tne  ether  distilled  is  nol 
tut  tsured  but  allowed  to  fall  in  drops,  the  drops  in  falling 
moving  a  metallic  lever  and  establishing  an  electri 
eir.  nit.  and  being  thus  recorded  on  a  registering  indicator. 

\n  exposure  to  sunlight  equal  to  250  drops  01  about  B  days 
is  suggested.     (Compare  this  J.,  1900,  1108.)      \   Sbld. 

Patents. 

'■■.   from  wool,  skins,  teztilt    and  other  materials; 

Apparatus  for  extraction  of .     C.  R.  Mayo,  London. 

Eng.  Pate.  8600  ol  Apr.  10,  1909,  17,125  of  Julv  22,  1909, 
and  22.615  of  Oct.  4.  1909. 

Tin.  apparatus  is  for  the  extraction  of  grease  from  wool  or 
other  materials  by  means  of  a  volatile  solvent.  « hich  is 
generally  heavier  than  water,  working  under  reduced 
pressure.  It  consists  of  one  or  B  series  ol  Bep 
extraction  vessels  communicating  with  each  other  and 
with  a  still  for  the  distillation  ..f  tin-  solvent.  The  separa- 
tors are  charged  with  the  material  to  be  treated  and  the 
solvent,  admitted  at  the  bottom,  is  caused  to  overflow 
into  the  upper  part  of  th<-  still  whi.h  is  also  connected  with 
a  condenser.  The  condenser  is  in  connection  with  an  air 
pump  which  maintains  a  constant  reduced  pressure  in  the 
whole  apparatus/  The  condensed  solvent  is  passed  from 
the  condenser  down  through  a  column  of  liquid,  whi.h  may 
be  water,  and  collects  in  a  solvent  reservoir  situated  below 
the  vessel  containing  the  liquid.  A  sufficient  head  of 
liquid  is  maintained  to  force  the  solvent  through  the 
material  in  the  separator-.  The  suction  of  the  pump  is 
applied  it  the  space  above  the  column  of  liquid.  The 
pump  may  then  deliver  the  air  either  directly  into  a 
scrubber  or  else  indire.  tly  by  way  ol 
in  whi.h  the  traces  of  solvenl  vapour  present  in  the  air  are 
deposited  by  condensation  nndei   pressure. — J.  F.  B. 
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Hanks  in  dyeing,  bleaching  or  othv  both*  :    Apparatus  for 

working   .         F.  Jaumandreu.     Kr.    Pat.    411.060. 

Jan.   IS.   1910. 

1  br  hunks  an-  hung  on  a  tliin  Bat  support  which  is  fastened 
at  the  ends  to  two  endless  chains  which  carry  the  support 
throngh  the  dye-bath,  [n  order  to  ensure  even  dyeings 
the  machine  is  provided  with  a  device  which  turns  each 

bar  on  its  own  axis  and  thus  causes  the  (mint  ..f  contact  of 
the  support  and  each  hank  to  be  constantly  changing. 

—P.  F.  c 

ng  of  half-wool.  P.  A.  Newton,  London.  From 
Farbenfabriken  vorm.  F.  Baver  and  Co.,  Elherfeld. 
Eng.  Pat   17,624,  .July  29,  1009. 

Ix  using  the  process  in  which  the  cotton  and  wool  are  dyed 
in  an  acid  bath  with  non-basic,  dire  t  cotton  dyestnfis, 
it  has  been  found  that  in  the  pre*  nee  oi  chromium  com- 
pounds the  woo!  i.<  less  strongly  dyed  than  in  the  absence 
of  such  compounds.  The  boiling  may  therefore  be  pro- 
traded  without  risk  of  the  dyestuff  boiling  off  from  the 
cotton  on  to  the  wool,  and  this  permits  of  the  material 
being  dyed  in  solid  shades  in  one  bath  with  dyestnfis  of 
different  classes.  For  example,  a  Russian  green  is  ob- 
tained anon  100  parts  o)  mixed  cotton  and  wool  by  dyeing 
in  a  bath  which  in  2000  parts  of  water  contains  S  par;-  i  it 
Benzo  Olive,  1  .3  parts  of  Benzo  Chrome  Black  Blue  B, 
0-6  part  of  Direct  Yellow  K.  0-75  part  of  Alizarine  Blue  B. 
30 — 40  parts  of  (dauber's  salt.  1-3—3  parts  of  acetic  acid 
(30  per  cent.:  and  0-5 — 1  part  of  potassium  bichromate. 

— F.  M. 

il ulti-co'our  effect*  on  texliUi  :    Process  for  producing . 

Farbwerke  vorm.   Meister.  Lucius,  und  Briining.     Ger. 
Pat.  222.678.  Feb.  26.   1909. 

It  is  known  that  wool  and  other  animal  fibres  which  have 
been  treated  with  acidified  thiosulphate  solutions,  have 
increased  affinity  for  basic  dyestuffs.  It  is  now  found  that 
the  fibres  thus  treated  have  lower  affinitv  than  the  un- 
treated fibres  for  a  number  of  other  dyestuffs.  e.g..  acid, 
azo.  chrome,  direct,  and  sulphide  dyestuffs.  These  pro- 
perties may  be  utilised  to  produce  multi-colour  effects  on 
textiles,  e.g..  by  weaving  together  treated  and  untreated 
fibres,  and  dyeing  in  a  single  bath. — T.  F.  B. 

fahrici      Machine  for  tentering  and  drying .     E.  Geas- 

nor,   Aue.   Saxony.     Eng.    Pat.    5664,   Mar.    7.    1910. 

In  machines  for  tentering  and  drying  fabrics  it  is  desirable 
to  have  some  means  for  readily  controlling  the  tempera- 
ture of  the  current  of  air  passing  through  the  apparatus. 
According  to  this  invention  the  temperature  of  the  air  is 
controlled  by  providing  a  by-pass  for  the  air.  partially  sur- 
rounding the  heater.  .Means  are  then  provided  whereby 
the  air  supplied  to  the  chamber  may  be  caused  to  pass 
either  wholly  through  the  heater  or  wholly  through  the 
by-pass,  or  else  partially  through  both,  into  a  mi.xiii..' 
chamber  in  free  communication  with  the  drying  chamber. 
A  valve  is  provided,  controlled  by  a  lever"  which  moves 
over  a  =<-ale.  serving  to  indicate  the  ratio  of  division  of  the 
current  of  air  naming  through  the  heater  and  by-pass 
respectively. — J.  F.  B. 

Orga no-metallic  compounds  specially  employed  in  the  manu- 
facture of  filament*   tor   inert  ndtsn  i,t   lam /is  ;      Process  of 

preparing  .     Compagnie  Franeaise  pour  l'Exploita- 

tion  des  I'roi  cdes  Thomson-Houston.  First  Addition 
dated  Nov.  30,  1909,  to  Fr.  Pat.  410.562.  Nov.  30.  1909 
(this  J..  1910,  618). 

Tins  process  consists  in  introducing  a  metallic  colouring 
matter  into  the  cells  of  a  fibrous  material,  and  then 
precipitating  it  in  a  colloidal  condition,  thus  fixim:  the 
colouring  matter  and  rendering  it  fast  to  washing.  Ex- 
ample:— A  fibrous  material  is  saturated  with  a  solution 
of  ammonium  inolybdate  and  then  treated  with  tannic  acid. 
This  results  in  the  formation  of  an  oraano-metallic  com- 
pound in  the  cells  of  the  fibre  and  the  addition  of  an  electro- 
lyte causes  the  mineral  colouring  matter  to  be  precipitated 
inside  the  fibre  in  the  colloidal  state. — P.  K.  C. 


Typographic    plates  .■     Process    for    preparing    self-forming 

.     H.    Strecker-Aufermann,    First    Addition,   dated 

Dee.  28.  1909,  U>  Fr.  Pat.  4CS.259,  Oct.  5.  1909. 

1\  the  process  described  in  the  principal  patent  (this  ■!.. 
1910,  20S>),  sizing  materials  c  ontaining  chondrin  and  glutin 
are  substituted  for  "  fish  glue." — P.F.  C. 

i  of  yarn  and  tht   like:  Apparatus  for  conveying 

through     dyeing,     bleaching.      and      similar     bail 
Jaumandreu,  Barcelona,  Spain.     Eng.  Pat.   1309,  Jan. 
18.  1910. 

See  Fr.  Pat.  411,660  of  1910.— T.  F.  B. 

Brown,  olive,  and  green  shades  on  the  fibre  ;  Producing . 

H.  Schmid,  Miilhsusen,  Assignor  to  Badische  Anilin  und 
Soda  Fabrik.  Ludwigshafen  on  Rhine,  Germany.  I's 
Pat.  963.656.  July  5,   1910. 

See  Eng.  Pat.  14.593  of  1908  ;  this  J.,  1909.  519.— T.  F  B. 


VII.— ACIDS  ;    ALKALIS  ;     SALTS  ;    NON 
METALLIC    ELEMENTS. 

Alkali,  etc.   tvorks  :    Forty-sixth  annual    report  on  by 

the  Chief  Inspector.     Proceedings  (hiring  the  t/ear  191 
March    30,     1910.     pp.  135.     Price   6id. 

The  total  number  of  works  registered  in  the  United  Kin- 
dom  on  Dec.  31, 1909, was  1432,  an  increase  ofe  ghtaa com- 
pared with  1908  ;  this  includes  169  works  in  Scotland. 
The  number  of  registered  '"  alkali  "  works  is  80.  of  which 
nine  are  in  Scotland.  There  is  again  a  noticeable  increase-  in 
the  number  of  works  manufacturing  ammonium  sulphate 
and  chloride.  There  have  been  no  prosecutions,  but  in 
three  cases  serious  warnings  have  been  given.  Bail; 
fees  have  been  accepted  from  two  owners  of  works, 
had  omitted  to  register  through  ignorance. 

414.680  tons  of  burnt  cupreous  pyrites  were  treated  in 
Great  Britain  during  1908  by  the  wet  copper  process 
the  estimated  produce  of  valuable  metals  being  14.92s 
tons  of  copper.  1904  oz.  of  gold,  and  331.745  oz.  of  silver; 
the  corresponding  figures  in  1907  were  419,003  tons  of 
burnt  ore,  15.105  tons  of  copper.  1927  oz.  of  gold,  antl 
335.683  oz.  of  silver. 

In  alkali  waste  works  the  results  of  the  large  scale  experi- 
ments on  the  use  of  bauxite  in  place  of  oxide  of  ii 
filling  for  Claus  kilns  continue  to  be  satisfactory,  but  it  i- 
considered  that  further  trial  is  necessary  before  the  superi- 
ority of  the  bauxite  filling  under  all  conditions  of  working 
can  be  held  established. 

An  increased  demand  for  sulphuric  acid  is  reported  from 
more  than   one  district   in  consequence  of  the  increased 
production  of  ammonia.     Reference  is  again  made  to  the 
Petersen  "  regulator  "  tower  (this   J.  1909,  520)  and  it  i- 
reported  that  one  such  tower  has  been  in  successful  opera- 
tion for  two  years  in  the  North  of  England  and  another, 
erected    last  year  in   No.  7  District  (Eastern  and  South 
Eastern  Counties)  has  also  proved  itself  efficient  as  a  con- 
trolling unit  in  the  chamber  system.     In  the  latter  case, 
the   most    responsive   strength   of   acid   to   use   with   tli 
regulator  is  given  as  126°  Tw.,  the  nitre  content  of  the 
regulator  acid  varying  between  10  and  18c.c.  of  nitric  oxide 
in  1  c.c.  of  acid.    Experiments  are  to  be  made  in  the  dire,  ti 
of  supplying  the  system    with    nitre  by  means  of  a  nitric 
acid  feed  to  the  regulator.     In  several  districts  the  use  of 
fans  for  regulating  the  draught  on  sulphuric  acid  pi 
said  to  be  extending.     Experiments  mentioned  last  year  on 
the  reduction  of  the  white  fume  in  sulphuric  acid  concen- 
trating plant  by  hot  water  treatment  have  met  with  con- 
siderable  success  on  a  practical  scale,  and  the  use  of  silica 
vessels  at  one  works  continues  to  give  satisfaction.     Small 
trials  of  artificial  nitre  of  atmospheric  origin  have 
made  in  District  No.  4  (N.  and  E.  Lanes.),  but  the  difti- 
culty  of  obtaining  supplies  sufficiently  free  from  chloridee 
has  caused  its  abandonment.      It  has  also  been  found  in 
this  district  that  "spent  oxide"  does  not  always  giv<    in 
acid  free  from  arsenic.     Porous  tiles  have  largely  rep 


\,.i   \\i\,  No.  is.]        a.   VII.—  ACIDS;    ALKALIS;  SALTS;  NON-METALLIC  ELEMENTS. 


»iS 


•In-  older  forms  of  filtering  lied   foi   dearscnicated   vitriol 

tlu  iS.  Wales  and  .Mini.),  and  air  giving!  ex- 

..•lli-iii    results.     In   connection    with   the   testing   ol    exit 

mm  for  sulphur  dioxide,  experience  has  shown  thai  it  is 

ill   in  protect   hydrogen  peroxide  from  the  decom- 

.11  linn  of  light .  Iiv  keeping  it   in  In  it  t  lis  of  lirown  or 

not    l»liif  I   glass. 

il.     activity    is    reported    in    the    tinplate    flux 

.ml  further  progress  has  been  made  in  the  methods  of 

with  the  noxious  fumes  evolved  on  calcination  "I  the 

*. mil ;   11  circular  letter  has  also  been  issued  by  the  Chief 

nr   tn   tlir   owners   of    such    works,    indicating    the 

which  should  bo  taken  in  order  to  comply  with  the 

ments  of    the  Act    (see  also  Report   for  1908  ;    this 

1900,   702),   and   little  further  trouble   is  anticipated 

chimneys.     The  process  which  has  been 

tdopted  at    19  of  these  winks  for  washing  Mux  skimmings, 

in    their   continuous    treatment    in    n      mill    tank 

..nli  running   water,  kept   hot    by   means  "I   a   steam  jet 

dso   provides   agitation.     The   residue   left    in   the 

ink  comprises  the  whole  of  the  metallic  portions  of  the 

skimmings   in    a    fairly   clean   condition,    and    the    water 

i    zinc  compounds  and  any   oxide  of  tin   (tin 

■  ii  .--■  which  latter  is  deposited  in  a  series  ut  settling  tanks. 

works  a   process  brought  out  by  II.  J.  Bailey  for 

.   the  -i  in  tT  with  a  special  fluxing  powder  has  been 

anothci   process  for  treating  scroti  has  been 

i   by    J.   Stephens  (this  ,)..    1910,    197  . 

total  quantity  of  white  salt    produced   from   brine 

mil  salt  contained  in  brine  used  for  making  alkali  by  the 

iniiiiiinia  soda  process  was.  in  1908,  1,621,459  tuns,  which 

-  117.177  tuns  less  than  in  1907. 

\    dei  rease    is    noticed    in     the     imports    of     manure 

into   the    I'rited    Kingdom    for    1909,   as  com- 

i'h  the  preceding  vears ;    the  amounts  in   i fur 

M7,  1908,  and   1909  were:— 


llll  is 


1 1'U7. 


sphates 

liuiu  nitrate 


451,807 
90,207 


:!4,417 
5  ;n. 177 
145. 724 

81,278 
504,528 
113,894 

ammonium  sulphate  in    1909  am. united 

i«i  t.nis,  as  compared  with    an   estimated    home 

for  all  purposes)   .if   st.ikih  tons,  the  corre?- 

es  in  liHis   lei  g  235,000  and   83,000  Ions 

ivcly. 

A  non-fatal  case  of  "  gassing  "  is  reported  in  connection 

nth  an  ammonium   sulphate   plant,   and   the   extremely 

is  nature   of   the   foul  gases  evolved  in  the  distil 

if     gas     liquor    is    again    pointed    out,    moreover, 

he    specific    gravity   of    such    gases,    when    cold,    much 

that  of  air.  so  that  when  a  seal  is  broken  at  a  low 

i  Hi.  the  gaseous  content  of  the  system  will  tend  to  empty 

tsetf  downwards,  air  entering  at  any  opening  in  the  upper 

art  of  the  system.     Oxide  heap  purifiers  for  the  absorption 

!    sulphuretted    hydrogen    from    these   gases   continue   to 

ncreasc  in  popularity.     A  plant  has  been  erected  and  put 

ation  for  the  elimination  of  sulphuretted  hydrogen 

•■in  erode  coal  gas  and  the  recovery  of  sulphur   as  a 

■>  product,    by    W.    Keld's    process    (this    J.,    1910.    352), 

adered  too  early  to  pronounce  any  opinion 

s  to  its  efficiency. 

•  mem   works  are  reported  to  have  ceased  opera- 
mns  in  District  No.  7  (Eastern  and  South-Eastern),  and 

•■  older  tyi  es  of  kiln  continue  to  give  way  to  rotary  kilns 

i  one  works  in  the  Widnes  district  a  machine  has  been 
re.  tod  for  hydrating  lime  and  is  found  to  be  economical, 
nd  also  to  give  a  more  uniform  product  and  to  reduce 
ir  nuisance  from  dust.  A  mechanical  excavator  ha,-  been 
istallcd  at  one  of  the  largest  chemical  manure  works  i  i 

.strict  No.  7.  for  removing  superphosphate  from  the  den 

ml  has  effected  a  saving   both  of  time  and  labour       \ 

ew  and  efficient  form  of  condenser  .designed  by  ||     \|„t.r 

Plymouth)  for  dealing  with  the  gases  produced  in  the 

eatraent  of  mineral  phosphates  is  described,      \  fatality 


is  reported  in  the  South  and  South  We  I  ii  tri  I  al  a  sul- 
phide work-,  ami  spei  ui  attention  ii  direi  b  d  to  thi  | 

ii  ii  are  of  sulphuretted  hydrogen. 

v    E.    I.indci    report  - 
that,    owing    to    the    diffii  ultj    expt  i  iem  •  d     with 
liquors    obtained     in     the    manufacture     of 

m  "f  the  nature  of  the  organic  bodii     pn  lenl  i, 

the  method  ol  estimating  thiopyanate  (this  J.,  1907, 

required  substantial  modification.  The  procedure 
ew  approved  fot  the  analysis  ol  ammoniacal  liquors  is 
the  following :  (1).  Free  ammonia  a)  10  c.e.  of  liquoi  an 
diluted  to  100  c.i     and  titrated  with  .V  2  -sulphuric  acid, 

using    methyl   orange,    to   deter le   approximately    the 

volume  of  acid  required  foi   distillation;    (b)   10  i 
liquoi  (more,  if  weak)  are  diluted  to  ibout300  c.e.,  and  150 

o.o.    arc   distilled    inii    ,  -. |    .V   1    sulphuric    a.  id.    the 

exes,  heme  titrated  with  .V  2  sodium  carbonate  If  the 
distillation  be  carried  further,  en  liable  to  be  intro 

diiced  through  slow  decomposition  ol  nitrogenous  bodies. 

1  —  I-    Fixed   ammonia.       100   c.e.    of    .V    -    -odium    hydroxide 

are  added  to  the  residual  liquor  in  (b)  and  distillation  is 

||  peate  I  as  before,     ui.  i  ( 'arbm '      10  c.e.  ol  liquor 

(more,  if  dilute)  are  diluted  to  WO  i  ...  and  10 

moniaoal  solution  ol  calcium  chloride  (1  c.O.         null 

of  i  ii  in.  ii  .  In.  rii  Ii     ire  added ;   the  whole  is  then  heated foi 

U — 2  hours  in  a  watei  bathal   I'"1   C,  thi  Basil 

vided   wnli   a    Bunsen   valve.     The   precipitated   calcium 

carbonate  is  filtered  ..It  and  dissolved  in  A    2  I.  . 

a   nl.  and  thoovcs.ot  acid  is  titrated  with  A'   2wulium 

Inmate,  the  small  amount  of  calcium  carbonate  left  on  the 

filter    papei    being    best    recovered    by    incineral and 

added  to  the  solution.  (4).  Chloridt  is  determined  as 
do-  ribed  in  last  yeai  -  Report  (this  J.,  lot.  i  it  I,  10  ce.  ol 
boiled  liquor  being  used.  Should  the  organii  mattei 
resisi  oxidation,  more  peroxide  must  be  added  and  the 
boiling  continued,  with  addition  of  potassium  chromate 
as  bctoic.  (6).  Sulphur,  (a)  &a  sulphate.  260  c.e  ol 
liquoi  entrated  to  about  10  c.e.  on  the  water  bath, 

2  c.e.  "t  strong  hydrochloric  acid  arc  added,  and  tin- 
evaporation  is  continued  to  dryness  The  residue  is 
extracted  with  water,  and  the  filtered  solution  made  up 
to  250  ....  :     loo  c.e.   of  this  solution  are  acidified   with 

hydrochl acid,  heated  to  boiling,  and  barium  chloride 

added,  the  precipitate  being  filtered  off,  after  standing  over- 
night and  weighed,  (b)  As  rulphide,  sulphite,  ana  Ihio 
aulphatt .  1"  c.e.  of  liquor  are  diluted  to  500  c.e,  acidified 
with  hydrochloric  acid,  and  titrated  with  A"  in  iodine, 
the  flask  being  closed  and  well  shaken  at  the  end  of  the 
titration  to  reabsorb  the  sulphuretted  hydrogen  above  t In 
solution.  rim-.  In  e.c.  oi  liquor,  or  more,  are  run 
into  an  excess  of  A'  5  ammoniacal  zinc  chloride 
solution  diluted  to  about   80  e.c.  ;    the  solution  is  warmed  to 

coagulate  the  sulphide,  filtered  and  the  precipitate  washed 
with  water  at  40 — 50  C.  The  zinc  -sulphide  is  washed 
into  excess  of  N  lo  iodine,  acidified  with  hydrochloric  a<  id, 
(the  last  traces  being  Hashed  through  the  filter  with  cold 
dilute  acid),  and,  after  complete  solution  of  the  sulphide 
by  vigorous  shaking,  the  excess  ,  it  iodine  is  titrated  with 
A'  10  thiosulphate.  It  is  preferred  to  give  a  united  figure 
for  sulphur  as  sulphite  and  thiosulphate.  reached  bj  - 
tract ing  from  the  "  total  sulphur,"  found  by  bromine  oxi 
tion,  that  present  as  sulphate,  thiocyanate,  and  sulphide. 

(c)  As  thiocyanate  ii)  Ferrocyanide  absent.     5 1  the 

solution  an-  treated  with  load  carbonate  to  remoi  e  sulphide, 
the  lead  sulphide  and  carbonate  are  filtered  off  and  washed, 
and,  to  the  filtrate,  sodium  bisulphite,  containing  a  little 
free  sulphur  dioxide  is  a. Mod.  followed  by  a  distil 
of  a  10  |>er  cent,  solution  of  copper  sulphate,  and  the  solu- 
tion is  allowed  to  stand  for  5—  lo  minutes  at  7"  sn  i  . 
to  coagulate  the  cuprous  thiocyanate  The  solution  is 
then  filtered,  and  the  precipitate  thoroughly  washed  with 
boilim:  water  until  the  washings  give  no  coloration  with 
dilute  potassium  ferrocyanide  ;  the  residue  i-  then  digested 
at  30  — to  C.  with  25  cc.  of  a  4  per  cent,  solution 
sodium  hydroxide  i  free  from  chloride)  and  filtered.  To  the 
cold  filtrate  are  added  5  cc.  of  nitric  acid,  free  from 
oxide-  ol  nitrogen  (50  percent,  strength),  followed  by  I 
of  a  saturated  solution  of  iron  alum  ;  the  solution  is  then 
filtered,  if  necessary,  from  organic  matter,  and 

titrated    with     .V  In     silver     nitrate  Ferrocyanide 

present.     50  cc.  of  the  liquoi    ire  slightly  acidified  with 
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sulphuric  acid,  and  ferric  alum  solution  is  added  in  sufficdenl 

quantity  to  impart  a  decided  red  coloration  :  the  solution 
is  then  warmed  to  60"  C  filtered  from  Prussian  blue,  and 
washed  with  water  containing  sodium  sulphate.  The 
filtrate  is  finally  treated  as  in  lit  above,  (d)  Total  sulphur. 
liquor  1 100  e.c,  if  weak)  are  slowly  dropped  into 
an  excess  of  bromine  (free  from  sulphur)  covered  by  water 
moderately  acidified  with  hydrochloric  acid.  Tin- oxidised 
solution  is  evaporated  to  dryness  on  the  water  bath,  ami  the 
residue  is  extracted  with  boiling  water,  tilt  end.  cooled,  and 
made  up  to  250  e.e.  ;  loo  cc,  are-  then  precipitated  with 
barium  chloride  in  the  usual  way.  With  some  liquors,  e.g., 
coke  oven  and  blast  furnace  hquors,  oxidation  with  bromine 
yields  a  yellow  precipitate  of  brominated  phenols,  which 
may  retain  traces  of  sulphate  :  it  should  be  fused  with  the 
minimum  amount  of  potassium  carbonate  and  nitrate. 
or   Bodium   peroxide,   and   the   sulphur   present   included 

in    the    total    sulphur.     ni>.   F x/anid     is    determined 

by  Feld's  method  (this  J.,  L903,  1068)  as  follows:— 
To  250  cc.  of  liquor  acidified  slightly  with  sulphuric 
add,  ferric  alum  solution  is  added  in  sufficient  excess 
Impart  a  deep  ted  coloration.  The  mixture  is  then 
heated  to  60°  C,  and  filtered,  the  nitrate  being  returned 
to  the  filter,  if  necessary,  until  a  little  of  it  shows  no 
blue  colour  after  adding  mercuric  chloride.  The  precipi- 
tate is  washed  two  or  three  times  with  water  containing 
sodium  sulphate,  and  the  filter  and  precipitate  are  then 
boiled  for  5  minutes,  with  10  cc.  of  X  1  sodium  hydroxide, 
and  the  solution  is  diluted  to  150  e.c.  :  15  e.e.  of  3.V 
magnesium  chloride  solution  are  then  added  to  the  boiling 
solution,  and  the  determination  is  finished  as  quoted  by 
Skinow  ithis  J..  1910.  319).  (7)  Hydrocyanic  acid  is  also 
determined  by  Feld's  method  (loc.  cit.),  50  e.c.  of  liquor 
being  distilled  with  excess  of  a  saturated  solution  of  lead 
nitrate  into  25  e.c.  of  .V  1  sodium  hydroxide.  At  the  end 
of  the  distillation  (30 — 10  mins.  gentle  boiling  is  sufficient, 
as  a  rule),  a  current  of  air  is  drawn  through  the  apparatus 
for  a  few  minutes,  and  the  distillate  is  then  diluted  to 
400  e.c.  a  crystal  of  potassium  iodide  is  added,  and  the 
solution  is  titrated  with  .V  10  silver  nitrate.  (8)  Phenols. 
Skirrow"s  method  (this  J.,  1908,  58),  is  considered  very 
suitable. 

Recovery  and  production  of  ammonia  in  the  United  Kino- 
ted  at  ton  •  of  si  Iphatt  i. 


1909. 

1908. 

1907. 

Gas  work* 
Iron  works 
shale  works 

even  works 
Producer  gas  and  carbonising 
works  (bone  and  coal) 

20228 

:.7.o4s 

82,886 
24,705 

165.218 
18.131 
53,628 
64,227 

24,024 

165,474 
21,024 

51,338 

5::. 7.72 

21,873 

Total 

349,143 

325,228 

313,281 

The  produce  of  ammonia  from  all  sources  in  the  United 
Kingdom  shows  an  increase,  except  in  the  ease  of 
gasworks,  the  increase  in  the  production  from  coke- 
ov, us  being  very  marked — over  18,000  tons.  Difficulties 
continue  to  arise  with  river  authorities  in  consequence  of 
the  presence  of  thiocvanates  and  phenoloid  bodies  in  the 
effluent  from  coke  oven  recovery  plants,  and  some  designers 
of  plant  are  directing  their  attention  to  the  recovery  of  the 
ammonia  by  direct  methods  designed  to  obviate  the  need 
of  discharging  effluent  liquors  of  the  character  complained 
of. 

The  output  of  white  arsenic  from  Cornwall  and  Devon 
in  1909  amounted  to  2865  tons,  as  compared  with  1919  tons 
in  1908,  but  this  large  increase  is  due  to  exceptional 
circumstances  which  are  unlikely  to  n-eur  this  year. 

In  tar  works  manufacturers  are  reported  to  be  directing 
their  attention  more  closely  to  the  dehydration  of  the 
tar  by  heat,  to  remove  water  and  naphtha  prior  to  its 
distillation.  Considerable  saving  of  time  i~  looked  for 
when  such  a  principle  is  successfully  applied.  In  the  East- 
ern and  South  Eastern  district  the  quantity  of  tar  distilled 
,nd  to  be  less  than  before  the  advent  of  tar-surfaced 
roads. 


Further  experiments  have  been  made  on  the  interaction 
of  methane  and  ammonia  in  the  presence  of  carbon  (see 
Report  for  1908  ;   this  J.,  loc.  cit.).  more  especially  relating 
to  the  yield  of  hydrocyanic  acid  at  different  temperatures 
and  varying  rates  of  How.      The  results  are  given  in  the 
form  of  tables  and   curves  :    the  most    important    being 
as     follows: — (1)     The     efficiency     of     wood 
in  effecting  the  conversion  of  ammonia  into  hydro,  vain 
arid  decreases  with  use.  probably  owing  to  the  deposition 
on  the  surface  of  the  charcoal  of  graphitic  or  other  form  of 
carbon,   derived  from  hydrocarbons  or  hydrocyanic  acid 
as    a    result    of    thermal    decomposition.      (2)    The    hydro- 
cyanic  acid   so   obtained   is   the   product   of  a   re 
reaction,  controlled  by  temperature  and  accompanied  li\ 
secondary  reactions  yielding  carbon,  nitrogen,  and  hydro- 
gen,  by  thermal  decomposition  of  ammonia  and  hydro- 
cyanic     acid,      thus— NH3-C  "*   HCN  —  H. ;       2NH, 
N,+3H2;     and    2HCN     =    H2-f2C+N.,.   "(3).    In    th, 
presence  of  wood  charcoal  coated  with  graphitic 
hydrocyanic    acid    possesses    a    rush    degree    of    stabilitj 
up   to 'a   temperature   of    1000'    C   though   at    llim    i 
thermal    decomposition    begins    to    be    rapid.     (4)    Tin 
presence  of  hydrocarbons,  methane,  and  especially  ethylene 
is  favourable,  but  not  essential,  to  a  high  yield  of  hydro 
cyanic  acid,  ammonia  acting  directly  on  carbon  to  form  the 
arid,  in  the  presence  of  hydrogen  alone  as  diluent.       Ven 
similar  results  were  arrived  at  by  G.  A.  Voerkelius  Ithis  .1, 
1909.  1122).  and  the  two  researches  are  regarded  as  affording 
mutual  support  and  confirmation.     Probably  the  workbll 
of  a  vertical  retort   of  the  continuous  type  most  nearh 
approaches  that   of  the  laboratory  tube    adopted  in  the 
research,  but  the  similarity  is  by  no  means  a  close-  one 
especially  since  the  genesis  both  of  ammonia  and  hydro 
cyanic  acid  in  the  distillation  of  coal  is  a  matter  ol 
lation.     In  this  connection,  reference  is  made  to  the  work  o 
J.   McLeod  (this  J..   1907,   137)  on    the    redistribution   o 
nitrogen  in  the  distillation  of  coal,  and  of  H.  G.  I'olmai 
on  the  Glover-West  vertical  retort  (this  J.,   1909    829 
1115).  but  it  is  considered  that  further  data  are  require* 
before  any  conclusion  can  be  safely7  drawn  as  to  the 
nection  existing  between  carbonisation   temperature  am 
relation   of  hydrocyanic   acid   to   ammonia   in   tin 
coal  gas  as  it   leaves  the  retort. 

In  Scotland  the  number  of  works  registered,  as  com 
pared  with  1908,  has  increased  by  six.  An  active  consamp 
tion  of  pyrites  indicates  a  somewhat  greater  demand  fo 
sulphuric  acid,  which,  as  elsewhere,  is  largely  due  to  ai 
increased  production  of  ammonium  sulphate.  The  Ki  sale 
concentrator  continues  to  be  the  favourite  for  sulphuric 
acid  in  Scotland.  The  means  adopted  in  the  paraffin  oi 
works  for  preventing  the  escape  of  uncondensed  am 
gaseous  hydrocarbons  by  utilising  these  as  fuel  has  Ic 
considerably  the  quantity  of  coal  required,  the  red 
in  one  works  being  stated  as  100  tons  per  mo  ith  :  moreovei 
the  acidity  of  the  chimney  gases  or  smoke  resulting  fron 
the  combustion  of  the  uncondensed  gases  and  washed  acic 
tars  is  less  than  that  of  the  gases  resulting  from  the  hurnin: 
of  coal.  The  total  shale  mined  in  the  United  Kingdon 
during  1909  was  2,907,057  tons,  and  the  yield  of  ammonias 
sulphate  per  ton  of  shale,  43- 1  lb.,  the  corresponding  figure 
for  1908  being  2,892,039  and  415  respectively.  1  ! 
duction  of  ammonia  in  Scotland  shows  an  increi 
7283  tons  (as  sulphate)  over  1908,  and  represents  nearl- 
one-third  of  the  produce  of  the  United  Kingdom  ;  more  thai 
half  the  Scotch  total  was  contributed  by  the  paraffin  oi 
works.  In  connection  with  tar  works,  it  is  noted  that  • 
tar  distillation  plant  of  some  size  has  been  specially  buil 
to  deal  with  tar  from  producer  gas.  and  that  from  this  sour 
some  thousands  of  tons  of  pitch  are  produced  annually 

_F.  Sow 

loclirw  ;     Absorption    of    by    solid    substanc 

Guichard.     Comptes  rend..   1910.  151,  236—238. 

Many  substances,  exposed  to  air  saturated  with  the  vapou 
ccf  iodine,  absorb  the  element  ;    the  amount   so  ab 
varies  specifically  with  the  nature  of  the  substance 
also  with  its  physical  condition  and  the-  circumsta 
its  preparation.      Various  forms  of  silica  (Hint,  opal,  agate 
in   their   natural    state   and  calcined,  absorb   very   little- 
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up  i..  us  per  rent.  "I  their  weight.     Alumina  from 

i     sources,    ml. inril    up    ti>    I  WO      ('.,    absorbs    froul 

Inn    pel    ■  .nl.       I'llseii      Uiagm --in     absorbs      ; 

.nl.iiinl.il  1025    I'.,  it  absorbs  0-4  oi  S -5  per  cent.,  according 

iw  it  i-  prepared  from  the  nitrate  or  the  carbonate  j    cal- 

.null  .u  830   i   .  the  corresponding  figures  are  .v  I  and  Is!' 

i       i.liiini.i  show-  similar  variationn  oi  absorption 

with  the  temperature  of  calcination.     Tin Lours  ol   the 

ire  affected  according  to  the  a mil   oi 

bsorbcd.      Nn  doubt   the  differences  In  ah  urpt 

l>\  tin'  Miiiir  substance  are  due  !••  interspaces  between  I  lu- 

particlcs,  which  lessen  as  the  substance  shrinks  with  higher 

tin.   ,    ami    ihc  cessation   of   absorption    probably 

the  disappearance  <»t  these  interspaces,  and  corres- 

poodi  with  a  limiting  or  maximum  density  of  the  substance, 

any  further  change  of  density   caused  by  further 

i-    probably    due   In    molecular   transformation   or 

late.      J.  T.  D. 

m    in    pyrites  ;     I>>trmination   of .      A.    Grabe 

tnd  J.  Pctren.     Kcmi  mil  Bergsvetcnkap.  l!ll(>:  through 
rfabrikant,   1910,  8,  663     665,  690     692. 
letermination    of    the    minute    traces    "I    selenium 
j   in   iron   pyrites  cannot    be  carried   out     latisfac- 
a  i> ru vi metric   process.      The  must   suitable  volu- 
mini,    process  is  thai  of  Sorris  and   Fay  i  Ann  r.  i  hem.  J.. 
IS.     703).    which    depends   on    the   formation   of   a 
coBpound    ol    -i 'leiiious    acid     and    sodium     thiosulphate 
II"  to   the   equation  :     II   Sc03       IVi.S  ().■,       llll'l    : 
\  .  V  i,       IN'aCl  •  :iHo(l  ;     the     present  e    of 
lauurium  does   not    interfere.     The   main  difficulty  is  the 
ion  of  the  selenium  from  the  other  constituents  ol 
ites  in  a  form  tit  for  titration.     The  authors  have 
worked  out  the  following  method  :    lo  grms.  of  the  granu- 
mple  (passed  through  a  0-25  mm.  sieve)    are  dis- 
n  a  mixture  oi  60  c.c.  of  hydrochloric  acid,  sp.  gr. 
,  of  nitric  acid,  sp.  gr.  1-40.     The  substance 
I  gently  at  first  and  is  finally  dissolved  at  the  boiling 
taarperature.      IS  grms.  of  dry  sodium  carbonate  are  added 
<tnd  dissolved,  and  the  solution  is  evaporated  to  dryness. 
I  ne  being  heated  for  a  few  hours  at  a  temperature 
ibove    loo    I'.     The    residue    is    then    boiled    with 
of  hydrochloric  acid,  sp.  gr.  1-19,  until  the  evolution 
■'t  unions  mines  has  ceased  and  only  a  small  quantity  ol 
mains.     The  process  must  be  repeated   with  more 
long  .i-  any  odour  of  chlorine  persists.     The  solu- 
tion i-  diluted  with  luo  c.c.  of  water  and  filtered.     If  the 
anil  filtrate  show  any  signs  of  a   red   colour,   the 
wjanhim  has  Keen  precipitated  by  undue  evaporation  and 
re-dissolved  in  nitric  acid,   which   must   then  be 
fl  again  by  boiling  with  hydrochloric  arid.     The 
-  warnnd  to  50°  ('.  and  treated  with  a  saturated 
dilution  of  stannous  chloride  in  hydrochloric  acid.  sp.   gr. 
1-19;    10-     15  •  .c.  .in-  generally  suffii  ienl  to  reduce  all  the 
run.     The  selenium  is  precipitated,  at  first  in  a  colloidal 
I  is  deposited  by  keeping  the  liquid  nearly  at  the 
-•ilmg   point    for   2   hour-.     The    liquid    is    filtered    warm 
i  small  plug  of  asbestos  in  a  tunnel  about   5  <  in. 
n  diameter.     The  precipitate  is  thoroughly  washed  with 
*arm  hydrochloric  acid  (1  |iart  of  acid,  sp.  gr.   112.  to  1 
>f  water1  and  is  lifted  back  into  the  beaker,  together  with 
-to-,    where   it    is   dissolved    in    10   c.c.   of    strong 
lydrochloric  acid  and  2  drops  of  nitric  acid.     The  solution 
s  wanned   until  the  smell  of  chlorine  is  eliminated,  then 
and  a  measured  volume  of  thiosulphate 
Ided.     The  excess  of  thiosulphate  is  titrated 
<ttti  iodine  (6-4  grms.  ]kt  litre);    1  c.c.  of  this  solut 

I.  nium.      The  results  may  be  controlled  by  a 

trie     method.       The    selenium,     precipitated     and 

!      -   desi  rilieil.  is   converted   into   selenious   acid 

ud  again  precipitated  by  stannous  chloride,  this  time  in 

Id.     The     red-coloured     colloidal     pre  ipitate     of 

elenium  is  then  compared  colorimctrically  with  a  standard 

treated.     The  results  of  the  two  methods  are  in 

irecnient  ;    tellurium  however  interferes  with 

orimetric  process  — J.  F.  B. 

:  Conversion    of into  calcium  wiltsbu 

■fin*    of  fthiil    nitrite    and  nitrate.       E.    Tassillv     and 
•I.  Leroide.     Bui!.  Soe.  (him..   1910,  7,  622—628. 
>RY  air  was  charged  to  the  extent  of  1 — 2  per  cent.,  with 


tin    nitrooa  vapours  formed  by  the  intoraotion  ol  copper 

and  nitric  aoirf.     The  vapours  wei pletelj   absorbed 

by  a  I  ohol  .it  a  i.  tn  |  ii  rati i      20   C.  with  the  formation 

oi  ethyl  nitrite  and  nitrate.     It   waa  found  hnwevei   thai 
these  eaten  did  not  givi     atisfactory  yield    ol  I  h      alcium 
i    when  their  alcoholii     olutiont  were  heated  with  lime 
up  to   I  in      ISO   1 1.     I    Siiiin 

SuJphm  [combustible]  ■    Determination  nf m 

.I.  i  ibnll         I  hem.-Zeit.,   1910,  34.  T..7. 
Amu  i  o."i  oi  in.  of  graphite  in  a  platinum  boat,  is  burnt  by 

heating  to  redness  in  a  current  ol  drj  a xygen  in  a 

combust nil",  about  30  cm.  long,  Is  mm, 

and  tiiteil  with  asbestos  plugs.  The  sulphui  dioxide 
formed  is  received  in  a  Lunge  absorption  apparatus  con- 
taining a  mixture  ol  20  o.o,  ol  hydrogen  i  I  per 
i.  in.  i  .mil  20  ii.  ot  water.  The  combustion  takes  1 — 2 
hour-,  the  air  or  oxygen  being  passed  thi 
1 — 2  bubbles  per  second  appear  in  the  absorption  appara- 
tus.    The  Bulphuric  acid  i id  is  'I  terminer!  bj  titi  ition 

with  A    I"  sodium  hydroxide  with  methyl-orange  as  the 
indicator,  and   under  deduction  ol   the  alkali   needed   to 
i    neutralise  any  acid   previously  existing   in  the  hydi 
peroxide  used     The  method  is  i  ipid  and  has  been  found 
reliable;      \.  Sbld. 

Ammonia-soda      Thi     MaUet-Boulouvard    System       K.    \\ 
Jurisch.     i  h.  in.   [nd.,  1910,  33,    346     359;  392     S98; 
124     130. 


A  i.KNiiTiiv  article  ill  •-">  pages,  with  12  illustrations,  and 
two     Inge     plans,     .les.  riliing     the     Mallet-Boulou 
ammonia-sodii  process  in  all  detail,  as  carried   out  by  the 
Compagnie    Generale    des    Produits    <  him.    dn    Midi,    at 
Sorgues. 

The  author  expresses  the  opt, mm  thai  the  Mallet 
Boulouvard  system  has  the  fault  ol  a  certain  rigidity. 
In  the  works  described,  the  estimated  production  of  alkali 

in  24   h s  is  actually  furnished,    but   it   is   found  thai 

this  production  cannot  be  sensibly  increased  according 
to  desire,  as  it  can  be.  for  example,  in  the  case  oi  thi 
Solvay  system.  He  is  further  of  opinion  that  the  filter- 
ing  arrangements,  though  excellent,  are  costly.  Tie 
wag.-  charges  were  too  high  in  the  calcining  department ; 

in.l 1  in  the  ease  of  any  locality  where  salt  i-  cheap,  some 

other  calcination  process  would  be  preferable  to  the  present 
one.       The  entire  factory  in  Sorgues  cost  one  million  francs 
with  a   production  of   1".5<»>  kilos,  ol   soda  (sodium  car- 
bonate) perday.     Koran  additional  outlay  of  250,000 
a    small    Solvay    plant   could    be     en    ted    which    v 
yield  daily  from  20,000  to  25,000  kil  * 

Ammonia;    Formation  of in   deep-seated  waters  con- 

tain  or    manganesi    i  H.    Noll    Z. 

angew.  (hem.,   ltilo.  23.   13<m     13os. 
Tiik  author  has  carefully   repeated  experiments  of  Klut 
(Mitt,    aus    iler    Kgl.    Priilungsaii-tali        U  rg.  u. 

Abwass  etl.es.  1909,  No.  12),  in  which  pyrites,  manganese 
blende,  and  ferrous  sulphide  were  kept  in  CO] 
18  hours  with  a  natural  water  to  wlii.  h  2"  mgrms.  )>cr  litre 
of  N.H-.  a-  potassium  nitrate,  were  added,  and  which  was 
aerated  with  free  carbon  dioxide.  The  minerals  « 
used  both  in  the  state  as  received  and  al-  ,  after  thorough 
washing  with  ammon  iter.     Control  experiments 

were  made  in  each  ease  with  the  natural  water  to  which 
no  nitrate  or  carbon  dioxide  had  been  added.     Dndei 
conditions  state.!.  Klut  affirms  thai  ammonia  is  torn 
The  author  demonstrates  that  it  is  not     J.  T.  D. 

So//'  '       \>'.ger.      <  oil' 

rend.,   1910,  151.  69 
By    beating    sodium     pern  with    double    the 

theoretical  quantity    of  sodium  iUvei  or 

platinum  capsule  to  12.".  C,  an  abund 
i  rystals  with  a  violet   nil.-  tion 
Bodium    manganale.    i-    formi 

up  to  170   Cat    which  tempera!  lingiven 

off  and  sodium  mangani-manganate  formed  ( this  J.,  1910, 
:!47.  348.     Analysis  oi  the  manganate  after  draining  on  a 
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porous  plate  gave  190  pet  cent,  erf  active  oxygen  (calcu- 
lated 19-4  |rt  cent.).  Tin-  crystals  dissolved  in  water 
rendered  strongly  alkaline  with  sodium  hydroxide  yield 
hydrate*  varying  \wth  the  conditions  of  crystallisation. 
Hexakydrate. — Mn<  >,N.l  .idl  < >.  This  i-  obtained  in  large 
black  prismatic  crystals  by  crystallising  from  a  very 
alkaline  solution.  On  drying  .«  vacuo  over  phosphorus 
pentoxide,  the  crystals  lost  39  3  jkt  cent,  of  water  'calcu- 
lated  39-5);  the  anhydrous  product  containing  19-2  per 
cent,  of  active  oxygen.  Tetrahydrale. — The  preceding 
crystals  dissolved  in  a  5  per  cent,  aqueous  solution  of 
sodium  hydroxide  yield  large  crystals  "t  similar  appear- 
ance, but  containing  4  raols.  of  water.  Analysis  showed 
31-3  per  cent,  of  water  (calculated  30-03)  and  19-21 
per  cent,  of  active  oxygen  in  the  dry  residue.  Deca- 
hydrate. — Obtained  as  black  needle  shaped  crystals  melting 
at  —IT"  C.,  when  a  sodium  manganate  solution  is  cooled 
in  a  mixture  of  ice  and  salt.  The  water  was  found  to  be 
52-4  per  cent,  (calculated  521)  and  the  active  oxygen  in 
the  residue  18-5  per  cent,  instead  of  19-4  per  cent.,  a  loss 
of  oxygen  probably  occurring  in  drying  (mi  vacuo  over 
phosphorus  pentoxide).  Mixed  crystals  of  sodium  man- 
ganate and  sulphate  and  of  sodium  manganate  and 
chromate.  with  10  mols.  of  water,  are  easily  obtained  in  all 
proportions  from  mixtures  of  the  respective  solutions. 

— A.  Sbi.d. 

Ferrocyanides;  Analysis  of •     H.  (i.  C'olman.  Analyst, 

1910.  35,  295—300. 

Feld's  method  for  the  determination  of  ferrocyanides 
having  been  stated  by  Skirrow  (this  J..  1910.  319)  to  yield 
inaccurate  results,  the  author  has  investigated  the  alleged 
sources  of  error  in  the  method.  As  the  result  of  his  experi- 
ments he  finds  that  correct  results  are  obtained  if  the 
boiling  with  magnesium  chloride  is  not  continued  for 
longer  than  the  specified  5  minutes;  even  when  cyanides 
are  present  and  the  boiling  must  be  continued  for  a  some- 
what longer  period.  10  minutes  quick  distillation  is  suffi- 
cient to  remove  the  hydrocyanic  acid  present  as  cyanide 
without  expelling  material  quantities  of  hydrocyanic  acid 
present  as  ferrocyanide.  Skirrow  found  that,  starting 
with  cyanide  solution  and  converting  this  into  ferro- 
cyanide, the  yield  of  hydrocyanic  acid  in  the  subsequent 
analysis  by  the  Feld  method  was  from  3  to  4  per  cent, 
less  than  that  found  by  direct  titration  of  the  original 
cyanide  solution  :  the  author  finds  that  the  loss  in  this 
case  averages  about  0-5  per  cent.  Other  sources  of  loss 
mentioned  by  Skirrow  are  not  met  with  when  the  test  is 
carried  out  under  normal  conditions.  Generally,  the 
results  of  the  investigation  show  that  the  Feld  method, 
when  carried  out  under  the  specified  conditions,  gives 
•     nits  which  are  substantially  accurate. — W.  P.  S. 

Potassium  faro-   and  ferrieyanide ;  lodometric   determina- 
tion ot .     W.  Mecklenburg.     Z.  anorsr.  them.,  1910. 

67,  322—338. 

Potassium  ferrieyanide. — The  salt  is  dissolved  in  500 — 750 
c.c.  of  water,  and  10 — 15  c.c.  of  concentrated  hydrochloric 
acid  (sp.  gr..  119).  10 — 15  grms.  of  potassium  chloride, 
10 — 2ii  c.c.  of  a  10  per  cent,  solution  of  potassium  iodide. 
and  10  c.c.  of  zinc  sulphate  solution  (approximately  mole- 
cular are  added.  The  turbid  mixture  is  allowed  to  stand  for 
3  minutes  in  a  stopjx-red  flask,  after  which  some  starch 
solution  is  introduced,  and  -V  10  tinosulphate  is  Raided, 
until  nearly  all  the  iodine  has  disappeared  ;  the  titration  is 
then  finished  after  waiting  again  for  3  minutes.  1  c.c.  of 
.V  1(1  thiosulphate  =  32-921  mgnns.  ot  potassium  ferri- 
eyanide. Potassium  ferrocyanide. — To  the  aqueous  solu- 
tion (600 — 800  e.c.)  10 — 15  c.c.  of  concentrated  hydrochloric 
acid  and  40 — 60  c.c.  of  sodium  acetate  solution  (250  grms 
of  crystallised  salt  in  675  c.c.)  are  added,  and  then  .V  10 
permanganate,  with  shaking,  until  the  solution  is  quite 
clear  and  distinctly  red  ;  then  10  c.c.  of  10  per  cent, 
potassium  iodide  solution  are  added,  and.  after  3  minutes, 
the  separated  iodine  is  titrated  with  N/10  thiosulphate 
I  standardised  against  permanganate  solution).  I  e.c. 
of  .V/10  permanganate  =  42-236  mgrms.  of  crystallised 
potassium  ferrocyanide.  An  approximately  standard 
solution  of  permanganate  may  also  be  used,  and  the  ferri- 
eyanide produced  determined  as  above,  thus  giving  the 


ferrocyanide  indirectly.  To  determine  potassium  ferro- 
cyanidi  and  ferrieyanide,  the  above  methods  an-  combined, 
the  solution  (700 — 800  c.c.)  being  mixed  with  15  c.c.  of 
concentrated  hydrochloric  acid  and  60  c.c.  of  the  above 
sodium  acetate  solution  and  the  ferrocyanide  determined 
directly,  and  then  a  further  10  c.c.  of  hydrochloric  acid, 
10  c.c.  of  10  per  cent,  potassium  iodide,  and  10 
I  molecular)  zinc  solution  being  added  and  the  total 
ferrieyanide  determined. — F.  Sonx. 

Ammonium   bifluoridt  :    Valuation  oj  -.     E.   Deussen. 

Z.  angew.  them.,  1910.  23.  1257—1258. 

Titration  of  ammonium  bifluoride  (ammonium  hydrogen 
fluoride)  with  barium  hydroxide  solution  in  the 
either  with  or  without  phenolphthalein  as  indicator,  give! 
too  low  results,  whilst  the  method  of  Lenz  and  Deussen 
(Monatsh.  1907.  1145).  though  accurate,  is  too  tedious 
in  practice.  The  following  method  is  recommended  as 
rapid  and  reliable  : — From  0-05  to  008  grm.  of  the 
ammonium  bifluoride  is  mixed  with  a  few  drops  of 
water  and  a  large  excess  of  standard  barium  hydroxide 
solution,  in  a  platinum  crucible,  which  is  then  covered 
with  a  watch-glass  and  allowed  to  stand  under  a  bell- 
jar  over-night,  after  which  it  is  placed  on  a  water-hath, 
which  is  very  gradually  heated  until  the  water  boils. 
which  should  take  from  four  to  live  hours.  The  watch- 
glass  is  now  removed  and  the  crucible  left  on  the  boiling 
water-bath  for  a  few  minutes,  until  the  odour  of  ammonia 
ceases  to  be  perceptible.  The  contents  are  then  transferred 
to  a  beaker,  and  heated  at  90c  to  100°  C,  until  there  is 
again  no  odour  of  ammonia,  after  which  the  residue-  ol 
barium  hydroxide  and  carbonate  is  dissolved  in  a  measured 
quantity  of  AVI  hydrochloric  acid  and  washed  with  a  little- 
water  into  the  beaker.  More  standard  hydrochloric-  acid 
is  added,  and  the  excess  thereof  titrated  with  standard 
barium  hydroxide  solution  with  phenolphthalein  as 
indicator. — C.  A.  M. 

Nitrates  ,-     Comparison    of    Pozti-Escot's    and    Devarda\ 

methods  for  the  determination  of .    E.  ('alien.    Analyst 

1910.  35,  307—308. 

The  method  described  by  Pozzi-Escot  (this  J.,  1910,  114 
was  found  to  be  cumbersome  and  inaccurate,  the  results 
obtained  being  much  too  low.  On  the  other  hand 
Devarda's  well-known  process,  in  which  the  nitrate  i; 
reduced  to  ammonia  by  the  hydrogen  generated  from  alkal 
h\  dp  xide  and  an  alloy  consisting  of  aluminium.  45,  copper 
50.  and  zinc.  5  per  cent.,  was  found  to  be  trustworthy 
The  author  prefers  to  remove  the  ammonia  from  the 
solution  by  steam  distillation  instead  of  simply  distilling 
the  mixture. — W.  P.  S. 

Magnesium  carbides.     J.Novak.     Z.   physik.  Chem.,  191" 
73,  513—546. 

The  study  of  the  action  of  heated  magnesium  on  acetylene 
(this  J.,  1909.  1276)  has  been  continued,  and  extended  1- 
other  hydrocarbons.     According  to  the  temperature-  en 
ployed,  cither  or  both  of  two  well-defined  carbide 
and    Mg2C3   are    obtained,   and  carbon   is  also  liberated 
but  it  is  shown  that  the  carbide  is  formed  dire'  tly  and  not 
by  the  union  of  magnesium  with  free  carbon.     The  d 
position  of  acetylene  with  formation  of  the  compound.  MgC< 
begins  at  about  400°  C,  and  the  production  of  this  carbide 
reaches  a  maximum  (40  per  cent.)  at  490°  C,  decreasing 
then  rapidly  ;   at  460°  C,  the  <-arbide,  MgjO,.  also  .i | 
Tin-  same  products,  in  varying  proportions,  are  obtained 
with    other    hydrocarbons,    (methane,    pentane,    i 
benzene,  toluene,  and  xylene),   but  these,  reacting  abov. 
530°  C,  give  almost  exclusively  the  compound.  MgJ 
small  or  inappreciable  proportions  of  the  other  carbide  be-in; 
produced  ;     similar    results    were    obtained    qualitative!) 
with    alcohols,    ketones,    and    aldehydes.     The    carbide 
MgC2.   decomposes   rapidly  at  600°   C.,   according  to  the 
scheme.  2MgC2  —   Mg2C'3-fC.  and  at  higher  temperatures 
the  carbiele-.  Ml'. I  ...  splits  up.  thus:    Mg..C3  --   2Mg+3C 
Both  carbides  decompose  water,  the  former,  not  readily 
according  to  the  equation,  MgC2-r2HiO=Mg(OH),-t-C,H, 
and    the    latter,    with    energy,    giving    allylenc,    thus 
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ill  1 1     2Mg(OH  ._-  I  ,11.-     When    b    mixture    ol 

uiiii   acetylene  i-   |'.i--..l   tliroiiL'li   «n  linn iacal 

•oration  ol  cuprous  chl lc.  containing  nmmniiiuni  i  hloride 

»ln,  h  i-   heated  ••!!  a   water-bath,   the  latter  gas  only  ia 

I.    anil    tins   provides   a    moans    ol    quantitative!] 

ing   these   hydri'i  iul.niis  :      allvhi.  rbed    by 

immoniacal  silvei  nitrate  soluti  i  white  crystalline 

te    ••!    silvei    .1 II \  li  niile.       I  lie    i  om| d.    Ms  .(',. 

in    be   easily    prepared,    and   forms    n    convenient 
if  allylene.     By   heating   magnesium   powdei    with 

-I.  the  s.uiii-  carbides  n b1  1   i    above, 

bat  in  very  small  yield   fractions  ol  I  per  cent  I      F.  Sodf. 

•nils  ;     Theory    of    manufacture    <»/    -   — .     Th 
>ii/nAn.'i  purification  method.    [.  KoppelandH.Holtk   mp 
i  lu-iii..  1910,  67.  266     292. 
I'm:  heel  •  mi' lit i' nis  have  been  investigated  fot    arryingout 
the  "sulphate  method"  of  purifying  crude  thorium  hyd- 
ide,    which    depends    on    the     relative     insolubility    of 
sulphatc-8-hydratc.  and  consists  in  dissolving  the 
hydroxide    in    hydrochloric    acid    and    precipitating    with 
-ul|iliun.  acid,  the  sulphate  being  reconverted  into  hydrox- 
ide iiml   the   proecss   re]ieilted.        1"   this  end.   the  solubility 

hydrate  in  sulphuric,  hydrochloric,  and  nitrii 

a-  temperatures  and  concentrations,  and  the  effet  I 
,.t  phosphoric  acid  on  this  solubility,  have  been  studied 

nit  of  the  investigation,  it  would  appear  (1)  that  it 
is  Utter  t.i  precipitate  the  sulphate  from  hydrochloric 
than  from  nitric  acid  solution,  the  latter  acid,  at  the 
concentrations  necessarily  employed,  dissolving  a  larger 
proportion  of  the  sulphate  than  the  former.  (2)  that  a 
i   hydrochloric  acid  is  harmless,  and,  in 

luces  the  solubility  of  the  sulphate,  hut.  if  nitric 

aeid   Ih-  used,  excess   should    be  avoided.   (3)  that,   in  the 

ul   0-5  |»r  cent,   of  free  sulphuric  acid 

■koala   be   all,. wed.    unless    phosphoric   acid    be    present, 

when  a  considerable  excess  may  be  employed,  to  (  ounteract 

it  solvent  action  of  this  acid,  and  i4l  that  in  order 

-  the  precipitation  of  the  crystalline  8-hydrate, 
and  avoid  that  of  the  floccnlent  badly-filtering  4-hvdrate, 

iperature  must  in  all  cases  be  kept   below   42    C. 

Deformation  temperature)  and.  in  practice,  should 
be  distinctly  lower,  since  the  excess  of  acid  and  other 
impurities  tend  to  lower  the  transformation  temperature 
■  oiisal,  rahlv  :  the  solution  also  shoidd  contain  less  than 
.'11-4  tier  c  ent.  of  thorium  oxide.  The  paper  concludes  with 
a  table  and  curves,  showing  the  specific  gravities  and 
of    thorium    nitrate   solutions   at    15°   ('. 

— F.  Sods. 

Thorium    sulphate:      Decomposition     of    —  by     water. 

Barre.     Comptes  rend..   1910,  151.  7i'— 72. 

litoiniM   sulphate   solution   on   heating,   gradually   splits 

iji  into  a  fibrous  mass  of  basic  sulphate  resembling  <  otton, 

acid,  the  decomposition  beginning  aln.nt   .V>     ('. 

litis   basic    salt    slowly   changes   into   a    second    and    very 

line   basii    sulphate.     The  former  is  obtained  when 

thorium  sulphate  is  added  to  sufficient   water  to  ensure 

complete  decomposition  and  the  precipitate  h  filtered  ofi 

i  as  the  first  crystals  of  the  second  basic  salt  are 

under  the  rim  roscope  ;  it  has  the  foi  mula  Th 

;>."., ;H,n.      ,,r      ThO(S04).3H.,0.         If.     however,    the 

ite  is  not  filtered  otT,  it  is  slowlv  changed   into  a 

weu-crystallised  salt  of  the  formula.  Th(S04 !  ..ThO  ..411  ,( ). 

:    ThO(S04  ,2H  0.        It   is   very   Uttle  soluble   in   water 

0023  in   100  at"  100°   ('.).     The   basic  salt   obtained  by 

Pemarcay  (Comptes  rend..  1883.  96.  1S59)  is  a  mixture  of 

•alt  and  thorium  sulphate. — A.  Sbld. 

Thorium    sulphate.     Barre.    Comptes    rend..     1910,    151. 
231—234. 

-  solutions  of  thorium  sulphate  show  a  specific 
electrical  resistance  and  a  lowering  of  the  freezing  point  in 
accordance  with  the  laws   of  Bouty  and  of  Raoult  :    and 

onstanta  in  the  case  of  solutions  containing  1  per 
eent.  of  potassium  sulphate,  indicate  the  existence  in 
solution  of  a  stable  double  salt,  confirming  the  indication 
afforded  by  determinations  of  solubility.— J.  T.  D. 


y.,,J./,.;      I>,,,tl,l.     ,!■:■  With    Orli  I"  ml  \ 

hi.   cewski  and    \    Bardl      J    I 

1910,    42.    lit:.     142.     I  hen.     /..  1. 1.  .    1910,    2.    68 
luthora  have  studied  the  n  bet  ween  ai  i  I 

/eoln         ..   . .  in  .  this  -I  .  1909,  102)  and  salini 
determining  the  influenci   of  thi   temperature,  thi    lolvent, 

and  the  nature  ol  the  dissolved  i  u     I  the  peloaity 

oi  the  reaction  in  the  case  ol  a   radium  zeolite  containing 

12-06  pei  cent,  oi  edlii  a,  20  US  ol   il is    12  10  ol    odium 

oxide,  and  'J.',  on  ol  water,  It  wa  found  iliai  calcium 
chloride  reacted  with  the  zeolite  much  more  rapidly  in 
aqueoua  solution  thai  when  dissolved  in  66  per  cent, 
alcohol;  the  velocity  of  the  reaction  was  considerably 
increased  by  rise  ol  temperature,  and,   in  the  case  of  the 

chlorides  of  magnesium,  calcii strontium,  and  barium, 

increased  regularh    with  thi    atomi     wei  ht  of  the  metal 

—A.  S. 

Oarbon  memoxidt  .    Action  of  hydrogen  on ;  formation 

of  water  and  methane.  Action  of  water  on  tin  name 
oxult  iii  ii  red  heat.  Application*  to  volcanic  phenomena. 
\_  Gautier.  Comptes  rend.,  liilo.  150,  l.iii-t —  l'lii'.i. 
(See  this  ,1..  1010,  815.) 

Wiif.n  a  mixture  of  hydrogen  and  carl monoxide  in  the 

proportion,  C0+3H„  is  passed  through  a  heated  tube, 
the  former  gas  is  reduced,  even  al  i|M|  C.  The  pro- 
duction of  steam  attains  a  maximum  of  27-5  C.C.  per  litre  of 
carbon  monoxide  at   II''.'!!  C,    The  maximum  amount  ol 

carbon  dioxide  (104  c.c.  per  litre  of  carboi loxide) 

is  found  at  900  i '.  In  most  i  asea  no  carbon  is  di  posited, 
hut    the    production   of    methane   can    be   observed.   A 

repetition  of  earlier  experiments  OH  the  ai  tioti  of  water  on 

earl. on  monoxide  at  560  800  C.  showed  the  production 
of  small  quantities  ol  formaldehyde.  The  authoi  applies 
these  results  to  the  explanation  of  the  composition  of 
volcanic  gases. — B.  V.  S. 

Barium  discoveries  in  Cumberland,     ('hem.  Tr.  J.,  July  23, 

in  Hi.     [T.R.] 

(in  the  Willi  Intiy  Grange  estate,  lodea  of  both  barium 
sulphate  and  carbonate  have  been  opened  up.  One  vein 
of  the  sulphate  has  been  traced  for  about  li  miles  in  a 
northerly  direction,  and  other  veins  about  j  of  a  mile  east 
and  west.  In  some  parts  the  lode  shows  from  16 ft. to 23 ft, 
(i  in.  wide,  and  has  been  open-easted.  exposing  a  body  of 
barium  sulphate.  The  analysis  gives  BaS04=9!)fifi  per 
■  ent.;  65  =  0-02;  lime  0-03  per  cent.,  and  a  trace  of 
oxide  of  iron.  The  carbonate  is  96-30  per  cent.  Another 
lode  of  Sulphate,  which  is  entirely  within  the  basalt  and 
altered  ash  rocks,  gives  crystalline  sulphate  ,,t  baryta  of 
exceptionally  good  colour.  '  The  deposits  are  to  be  opened 
up.  and  mills  for  grinding,  and  plant  for  the  manufacture 
of  barium  salts  and  lithopone  is  to  be  put  down. 

WasU    sulphites  for  roml  making.       Oil,   Taint  and  Drug 

Rep..  July  18,  1010.  [T.K.J 
White  waste  sulphite,  which  is  produced  in  the  manu- 
facture of  woo.l  pulp,  has  been  the  subject  oi  •  th 
experiments  by  the  U.S.  Department  of  Agriculture,  The 
material  proved  to  be  of  little  value  in  single  treatment  of 
dust]  mails,  but  the  concentrated  material  became  a 
semi-permanent  dust  preventive  and  road  hinder.  In 
localities  where  the  crude  liquor  is  produced,  frequent 
application  for  an  extended  period  might  prove  to  be 
valuable  in  making  permanent  roads. 

Immonium   tulphaU    in   Germany.     Oil,   Paint  and  Drug 

Rep.,  July  18,  1910.  [T.R.] 
Tin:  U.S.  Consul-General  in  Frankfort  says  that  the  con- 
sumption of  ammonium  sulpha!  in  farmers 
has  increased  from  284,000  metric  tons  in  1908  to  330.000 
in  l!»(l!'.  The  consumption  of  sodium  nitrate  is  about 
460,000  metric  tons.  90  that,  as  far  as  the  percentage  of 
nitrogen  is  concerned,  ammonia  is  already  a  trifle  ahead  of 
nitrate.  The  Journal  of  the  Association  ol  '••  rman 
Engineers  states  that  the  development  of  the  last  ten  years 
point  to  the  fact  that  in  the  near  future  ammonia  will 
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( IncMy  be  used  as  an  artificial  fertilizer.  Statistics  show 
tnat  Germany  consumes  its  entile  yearly  production  of 
322,700  tons  at  home.  England  produces  349,000  tons, 
while  the  I'niteil  States,  in  spite  of  its  extensive  use  of 
nike  as  fuel,  produces  only  9,000  tons. 

Oerman  potash  law.  Oil,  Paint  and  Drug  Sep.,  July  18. 
1910.  [T.K.I 
At  the  seventeenth  annual  convention  of  the  National 
Fertilizer  Association  representing  the  entire  fertilizer 
industry  of  the  Dinted  States,  held  at  Atlantic  City. 
July   1-  and   14.  1910.  it  was  unanimously 

Resolved  (1)  That  the  Bill  for  the  regulation  and  control 
of  the  German  potash  industry,  recently  passed  by  the 
Imperial  Government,  embodies  substantial  repudiation 
of  seven-year  contracts  held  by  American  citizens,  mem- 
Ik-is  of  this  association,  and  that  this  action  on  the  part 
of  the  German  Government  is  contrary  to  all  sense  of 
business  integrity  and  in  its  operation  perpetrates  an 
international  injustice  ; 

2  That  the  attitude  of  the  Department  of  State  in 
vigorously  protesting  against  this  act  being  so  construed 
by  the  Bundesrat  as  to  invalidate  the  American  contracts 
and  in  insisting  upon  the  sanctity  of  these  contracts  is 
heartily  indorsed  ; 

3  That  tlu-  association  desires  to  convey  to  the  De- 
partment of  State  its  high  appreciation  of  the  assistance 
and  support  rendered  by  the  department  in  demanding 
the  fulfilment  of  the  American  contracts  ; 

(4)  That  the  secretary  of  this  association  be  and  is 
hereby  instructed  to  forward  a  copy  of  these  resolutions 
to  the  Secretary  of  State  at  Washington. 

The  consensus  of  opinion,  however,  was  that  it  was 
unlikely  that  the  German  authorities  would  be  induced 
to  recede  from  their  position  and  that  the  only  thing  for 
American  buyers  to  do  was  to  accept  the  situation  and 
make  the  best  of  it.  Hope  was  not  altogether  dead, 
however,  that  the  U.S.  Government  would  succeed.  If 
not,  it  was  explained,  the  price  of  potash  would  show  no 
improvement,  from  a  buyer's  standpoint,  over  the  syndi- 
cate quotations  of  1909,  compared  with  which  the  contract 
prices  were  about  30  per  cent,  lower. 

Calcium  borate  exports  from   Peru.     Oil,  Point  and  Drug. 
Rep.,  July  11,  1910.     [T.R.] 

The  exports  from  the  Peruvian  port  of  Jlollendo  for  the 
year  1908  included  4,400  tons  of  calcium  borate.  The 
borate  fields,  worked  by  a  British  company,  lie  in  the  close 
vicinity  of  Arequipa.  At  one  time  it  was  thought  these 
were  to  be  shut  down  in  favour  of  the  borate  fields  worked 
by  the  same  company  in  Antofagasta  (Chile),  but  this  has 
so  far  not  occurred,  and.  from  the  amount  exported,  it 
would  look  as  if  the  quality  of  the  borate  continued  to 
compensate  for  the  relative  distance  from  the  seashore, 
as  compared  with  Antofagasta,  which  is  more  favourably 
situated. 

Potassium  nitrate  in  Argentina.    Oil,  Paint  and  Drug  Rep., 
duly   18,   1910.     [T.B.] 

A  recent  order  of  the  Argentine  Minister  of  Finance 
directs  that  potassium  nitrate  not  chemically  pure,  and 
destined  for  industrial  purposes,  imported  in  barrels  or 
sacks,  shall  be  subject  to  the  duty  of  5  per  cent,  fixed  by 
the  Argentine  Customs  Law  for  crude  nitre.  This  duty. 
which  is  calculated  on  an  official  valuation  fixed  by  tariff. 
is  75  c.  per  100  kilos.  (37  c.  per  owt.),  the  weight  of  the 
receptacle  being  included  for  the  assessment  of  duty. 

The  position  of  Arsenic.    Oil,  Paint  and  Drug  Rep.,  July  18, 
1910.     [T.R.] 

In  1907  the  price  of  arsenic  fluctuated  between  of  and  8A 
cents,  with  no  competitors  in  the  United  States.  But  the 
high  prices  attracted  the  attention  of  producers  who  hither- 
to had  been  allowing  their  arsenic  to  go  to  waste.  Pro- 
duction in  the  United  States  was  also  favoured  by  a  new 
law,  which  forbade  American  smelting  companies  to  let  the 
fumes   from   their   furnaces  spend   themselves  in   the   air 


to  the  destruction  of  vegetation,  and  the  process  of  con- 
densation which  was  prescribed  to  meet  the  requirement- 
of  the  law,  produced  liberal  quantities  of  crude  arseilii 
throughout  the  West,  which  the  smelters  were  only  tea 
glad  to  get  rid  of  at  any  price.  Canadian  mines  elso  made 
arsenic  as  a  by-product,  which  found  a  ready  market  in 
the  United  States.  Efforts  were  made  when  the  D.B 
tariff  was  undergoing  the'  process  of  revision  to  place 
arsenic  on  the  dutiable  li-t  and  tax  it  at  the  rate  of  one 
cent  a  pound,  but  the  attempt  was  unsuccessful,  so  that 
Canadian  and  Mexican  arsenic,  which,  as  by-products. 
can  readily  undersell  the  English  and  German  arseniout 
lues,  now  replace  the  latter  to  a  considerable  extent. 

Patents. 

Concentrated   sulphuric    acid ;    Process   of   making   . 

0.  Proelss,  Kansas  City,  -Mo.     U.S.   Pats.  963,174  and 
963,175,  July  5.  1910. 

(1).  Independent  portions  of  hot  burner  gases  are 
simultaneously  conducted  through  a  denitrating  and  a 
concentrating  apparatus,  and  are  then  mixed  and  cooled 
by  contact  with  an  excess  of  weak  acid,  before  being  dig. 
charged  into  the  chambers.  (2).  Weak  acid  is  treated 
in  a  chamber  with  hot  burner  gases,  in  order  to  concen- 
trate it  to  above  63°  B.,  and  cause  the  deposition  of  the 
principal  impurities ;  the  concentrating  process  is  then 
suspended,  and  the  impurities  are  removed  from  the 
chamber  by  solution  in  a  weaker  acid,  which  may  be 
made,  whilst  the  first  operation  is  in  progress,  by  denitrat- 
ing a  mixture  of  weak  acid  and  nitrous  vitriol  by  an  in- 
dependent portion  of  hot  burner  gases,  the  gases  from 
both  operations  being  subsequently  mixed  and  subjected 
to  the  cooling  action  of  weak  acid. — F.  SoMf, 

Hydrochloric  acid  and  chlorine  ;  Process  for  the  prepam' 

of  from  calcium  chloride  and  magnesium  chloride. 

M.  Sandecker  and  L.  Weiss.  Ger.  Pat.  223,169,  Dec.  16 
1908. 
Foe  the  preparation  of  hydrochloric  acid  from  liquore 
containing  calcium  chloride  or  magnesium  chloride,  thi 
are  treated  with  boric  acid  or  an  acid  phosphate  of  an 
alkaline-earth  metal  or  of  magnesium,  and  the  solution  is 
forced  through  a  jet  into  a  heated  vessel.  By  addition 
of  an  oxidising  agent,  chlorine  is  obtained  instead  of 
hydrochloric  acid.  The  residual  liquor,  if  boric  acid  has 
been  used,  is  heated  with  ammonium  chloride,  whereby 
ammonia  is  liberated  and  a  mixture  of  boric  acid  and  calcium 
or  magnesium  chloride  is  left,  ready  for  the  production  of  a 
further  quantity  of  hydrochloric  acid  or  chlorine.  When 
an  acid  phosphate  is  used,  this  may  be  regenerated  from  the 
residual  liquor  by  treatment  with  sulphur  dioxide  or  carbon 
dioxide. — A.  S. 

Acetic   acid    from   alcohol  ;      Process   for  obtaining . 

E.   A.   and   J.   Behrens.     Ger.  Pat.   223,208,   Nov.    17. 
loos. 
Alcohol  is  first  oxidised  to  aldehyde  by  means  of  air  in 
presence  of  a  contact   substance  (platinum  or  platini 
material),   the   aldehyde   is   separated    by   fractional  dis- 
tillation, and  is  then  rendered  conductive  by  addition 
water   and   sulphuric   acid,    and   oxidised   elect ■rolytically 
to  acetic  acid.     A  platinum  anode  is  preferably  used,  and 

I    the  electrolysis  is  stopped  before  the  whole  of  the  aid-  I 
is  oxidised,  as  otherwise  secondary  reactions  occur  ami  the 

i  yield  is  reduced.  After  electrolysis,  the  greater  portion 
of  the  acetic  acid  can  be  recovered  in  a  pure  form  by  a 
single  fractionation  in  a  column  apparatus. — A.  S. 

Perborates  and  perborir    acid.  ;    Process  for  the  electrolytic 

preparation  of .     E.  A.  Pouzenc.     Fr.  Pat.  411,258, 

Jan.  4,  1910. 
The  process  consists  in  the  electrolysis  of  solutions  o' 
commercial  boric  acid,  metaborates,  orthoborates,  biborates 
or  borates  generally,  of  a  strength,  for  example,  of  30 — 60 
grms.  per  litre.  The  electrolytic  apparatus  may  consist 
i  of  two  elongated  vertical  compartments,  separated  from 
each  other  by  a  porous  diaphragm  and  terminating  above 
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ami  belou   in  tubes  bj    which  the  electrolyte  enters  Mid 

compartment;     the   electrodesarc    in 
through   aide  arms,   ami   mutable   receivers  are   provided 
tor  the  anode  and  cathode  products.      !■    Sodn. 


Ammittit'i  ;     Production    of    .      Badische    Aiulm    und 

rik       I  i     l'i     II  I.  H".  Jan.  IU,  1910.      I  nder 
[nt.  >  "in..  April  I.  1009. 

iiii  ill. hi   ol    nitrogen   and    hj  drogi  n   al 

temperature    is    brought    about    with    the    assisti I 

osmium  as  a  catalyst,  cither  the  metal  or  a  compound  or 
mixture  with  other  substances  being  used.  Osmium, 
unlike  the  closely  related  platinum,  is  found  specially 
suitable  for  ibis  purpose;  fur  example,  working  with  the 

livided   metal  .il    about    550    t'.,  and    175    atmos., 
a  yield  of  S  |k  r  cent.,  by  volume,  of  ammonia  is  readil) 

il  from  a  mixture  of  hydrogen  and  nitrogen  (3  :  1). 

—P.  Sodn. 


■  iml  nitrogen  from  liquid  m'r  :  Apparatus  for 
Staining  pun  -  .  Soc.  ['Air  Liquide  (Soc.  Anon, 
ptrar  I'Etudc  ct  I'Exploit.  des  I'roccdc  C.  Claude). 
ft    Pat.  410,967,  Mar.  24,  1909 

The  apparatus  is  constructed  on  the  principle  of  pro- 
gressive condensation  and  is  a  modification  of  that  de- 
.ii  Fr.  Pat.  352.850,  Mar.  30.  1005  (this  .1..  I!t05, 
'">'.i  In  order  to  secure  more  perfect  separation  of  the 
n  and  oxygen,  the  air.  instead  of  passing  lirst  to  the 
central  tubes  at  B,  as  there  shown,  enters  at  the  base  of 
tin-  peripheral  system  at  K  ;  tin-  oxygen  is  therefore  con- 
ind  Sows  back  into  K.  and  the  gaseous  residue  is 
liquefied  In  passing  downwards  through  tin-central  tubes, 
A.  Moreover  the  two  systems  of  tubes  are  plunged  in 
separate  cooling  liquids,  the  central  system  and  upper 
part  of  the  outer  system  being  surrounded  by  liquid  rich 
en,  Rowing  from  the  lowest  plate  of  the  rectifying 
column,  surmounting  the  apparatus,  and  this  liquid 
overflowing  into  the  evaporator  surrounding  the  lower 
portion  of  the  peripheral  tubes  ;  this  arrangement  produces 
temperature  in  the  central  than  in  the  lower  portion 
"f  th iter  tube-,  and  at  the  same  time,  the  evapora- 
tion >'t  the  overflow  liquid  gives  pure  oxygen  which  is 
withdrawn  from  the  apparatus,  the  gas  from  the  first 
evaporator  passing  upwards  through  the  rectifying  column. 
UN  upper  part  of  the  peripheral    tubes  is  cold  enough 

0  bring  about  the  condensation  of  pure  nitrogen,  and  the 

il  ion  in  these  tubes  by  reflux  condensation  therefore 

ensures    the    liquefaction    of    fairly    pure    nitrogen    in    the 

'■ntral  system.  This  nitrogen  is  not,  however,  sufficiently 
pure  for  some  purposes  (i .</.,  the  manufacture  of  cyanamide) 
UN  to  effect  further  purification,  the  residual  gas  from  B 

s  made  to  pass  upward-  again  through  a  third  system  ol 

led   at    the   centre   of   the   other   systems  and 

lurrounded  by  its  own  evaporator,  which  is   fed  by  the 

liquid  from  the  rectifying  column  before  it   passes  to  the 

■liter  evaporators;  the  final  rectification  of  the  nitrogen 

-  thus  effected,  and  the  escaping  residual  gas  is  practically 
pure.— F.  Soon. 


■  i-roxiih  :    Process  for  the  extraction  of  pure 

'  nitric  mill,  and  a  i  obtained  electrically. 
Bektrochem.  Werke,  G.  m.  b.  H.  Fr.  Pat.  411,693, 
•Ian.  19,  1910.     ('nder  Int.  Cony.,  Feb.  1".  1909. 

The  hot  gases  from  tin-  furnace  are  cooled  to  the  ordinary 
emperature  and  then  pass  into  a  large  chamber  in  which 
ic  nitric   oxide   is   oxidised    by   atmospheric   oxygen   to 
peroxide;    the  temperature  of  the  gaseous  mix- 
then  reduced  in  stages  (preferably  three)  to-  68   C. 
n  the  first  refrigerating  apparatus,  which  may    l>e  main- 
lined at  — 10°  C,  any   nitrii    arid  is  condensed,   in  the 
sound  the  gas  is  rooled   to-30     to    -  4u    I '..  and  in  the 
htrd  to  — 65   C.,  when  all  the  nitrogen  peroxide  sc[* 
i   tbr  solid  form.     The   cold   gases   are   utilised   for   pre- 
minaiy  cooling  purposes,  and  the  air  is  preferably  dried 
store  entering  tie-  furnace,   in  which  ease  no  nit?; 
I  produced. — F.  Soon. 


S  i  I        Manufacture  of  K    Sodcrmaa     I  i. 

Pat.    111,786,  Jan.  21.   1910. 
I  in    produol  of  the  action  ol  oxygi  n  upon  nitrogi  n 

high    temperature    (combust I,    is    generally   described 

a-  nitric  oxide  iXim.  but  the  present   invention  sin 
the    production    ol    nitrous    oxidi     (N.O).     A    Ham.-    "t 
nitrogen  and  oxygen,  produced  electrically  or  bj   com- 
bustion  ii'ut    not    "i   0x3  hydrogen   origin),    is   suddenly 

led  at  the  point  at  which  nitrou    oxidi     \"    i    present 

in  the  ma xiniu in  proportion,  which  i     i  ined  ipeetro 

opicallj  or  in  other  manner.     Nitrogen  and  oxygen  are 
then  -■  panted  from  the  nitrous  oxide  by  liquefyin 
latter,  carbon  dioxide  being  first  ab  orb  I    it   present,  by 
milk  of  lime  or  other  basic  solution,  and  the  nitrous  oxide 
is  finally  purified  by  fractional  distillation.— F.  Sods. 

Nitrites     into     nitral  Conversion     oj .     Badische 

Anilin  und  Soda  Fal.rik.  Fr.  Pat.  411.074.  Jan.  1H. 
1910.  Dndcr  Int.  Conv.,  Jan.  25.  Feb.  IS,  Julj  30, 
Sept.  6,  and  Sept.  29,   1909, 

\'. s  solutions  of  nitrites,  or  of   mixed   nitrites  and 

nitrates,  are  submitted  to  the  action  ol  nitrous  gases  oi 
"i  gaseous  mixtures  containing  soch.  <M\  they  are  treated 
with  nitric  acid,  and  the  nitrous  gases  evolved  are  mixed 
with  a  slighl  excess  oi  oxygen  or  gas  containing  ox; 
such  as  nitrous  gases  from  an  elei  trie  furnace  for  the  com- 
bustion of  air.  and  are  absorbed  by  water  or  an  aqueov 
solution,  to  give  nitric  acid  again,  and.  since  relatively 
strong  acid  may  be  obtained  in  this  way.  the  pi  cess  ma\ 

be  utilised  for  the  concentration  of  dilute  nitric  ai  id      i 

avoid  making  very  dilute  nitrate  solutions,  the  nitrite  may 
be  decomposed  by  a  solution  of  nitric  acid  containing 
nitrate,  trie  nitrous  gases  evolved,  after  mixing  with 
oxygen,  being  absorbed,  for  instance,  by  the  liquor  itself 
in  a  suitable  tower,  and  in  order  to  prevent  waste  of  acid 
in  the  continuous  production  of  nitrate,  if  the  strength 
of  the  nitrite  solution  should  vary,  the  nitric  acid  obtained 
by  absorption  may  be  at  once  mixed  with  fresh  nitrite 
solution  and  a  slight  excess  of  nitric  acid,  bo  that  the  ad- 
mission of  acid  is  regulated  by  the  concentration  of  the 
nitrite  solution.  If  impurities,  such  as  carbon  dioxide. 
be  present  in  the  gases  evolved  by  the  action  ol  acid  on 
the  nitrite',  they  are  absorbed  by  alkali  before  the  gases 
an-  mixed  with  oxygen.  Free  nitrous  acid  is  eliminated 
from  solution  of  nitrates,  or  other  liquids  containing  it. 
by  treating  them  with  air  or  other  gas.  or  by  redm  tion  of 
pressure,  or  by  pulverisation  of  the  liquid. — F.  Sodk. 

Hydrosvlphites ;  Production  of .  dry  nml  i/uit-   stable. 

Badische    Anilin    und    Soda    Fabrik.     Fifth    Ad 
dated  Jan.  5.  1910  Hinder  Int.  Conv.,  Nov.  24    1909), 
to  Ft.  Pat.  341.718.  Mar.  28,  1904  (this  J.,  1904,  900 
Tnr.    caustic    alkalis    mentioned    in     previous  additions 
(this  .!..  1006,  333,  1172;    1!H>7.  107)  are  replaced  partially 
or  entirely  by  ammonia,  alkali  salts  also  being  added  if  a 
hydrosiilphite  other  than  that   of  an  alkali  be  used       For 
example.  H7'i  kilos,  of  an  aqueous  paste  of  sodium  hydro- 
-nlphite    (containing    lso    kilos,    of    the    salt.    Na .-S.n,. 
2HoO),  such  as  is  obtained  by  precipitation  acci 
ft.  Pat.  293,192,  Oct  2.   1899,  is  heated  to  36 
and  a  current  of  ammonia  is  passed  through  until  the  salt 
is  converted   into  the   anhydrous   hvdrosiilphite.   which   is 
then  dried  in  the  usual  manner.     Four  other  example 
given. — F.  Sodx. 

Aluminium  fluotWcote ;    Method  of  making •     1-   F. 

Kern.  Knoxville.  Tcnn..  Assignor  to  P.  S.   Brown,  New 

York.     F.S.  Pat.  963,166,  July  5,  1910. 
Alvmixicm    silicate,    silica,    and    hydrofluoric    acid,    in 
approximately   molecular  proportions,   are   mixed  in   the 
presence  of  water. — F.  Soon 

Ammonium   sulphate;    Manufaclurt    of .     R.   Midler. 

Ger.  Pat.  223,098,  March  17.   i 

The  ammonium  sulphate,  as  it  comes  from  the  saturator, 
is  freed  from  ai  id  and  partly  dried  in  a  centrifugal  machine 

in    the    usual    manner,    and    then    whilst    the    niaehin 
rotating,  a  current  of  dry  air  is  blown  in  until  the  sulphate 
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contains  not  mora  than  "l  per.  cent,  of  water.  The  pro- 
duct contains  mate  ammonia  than  that  obtained  by  the 
usual  process  and  when  stored  in  hulk  doee  not  Bet  to  a 
hard  mass  bnt  remains  pulverulent. — A.  S. 

Bydrosulphites ;    Process  f»r  the  concentration  of  solutions 

oj .     Chem.  Fabr.  Florshcim  H.  Nocrdlinger.     Ger. 

Pat.  223.200.  Jan.  15,  1908. 

\  ■!  sous  solutions  of  bydrosulphites  can  be  concentrated 

to  the  point  of  crystallisation,  without  appreciable  rlecom- 
position,  by  passing  through  them  at  about  60°  C  a 
current  of  a  suitable  inert  gas,  i  a.,  carbon  dioxide,  carbon 
monoxide,  nitrogen,  or  flue  gases.  In  order  to  protc  t 
the  concentrated  solutions  and  the  crystals  from  the 
action  of  the  air.  hydrocarbons  or  similar  substances  which 
arc  fluid  at  90°  C.  are  added  to  the  solutions  before 
concentration. — A.  S. 

Oxygen  baths  ;  Process  lor  the  preparation  of .     M.  Elb, 

Gee.  m.  b.  H.     Or.  Pat.  223.449.  Oct  27,  1908. 

The  claim  is  for  fhe  use  of  colloidal  iron  compounds. 
especially  iron  compounds  of  proteins  and  of  their  decom- 
position products,  as  catalytic  agents  for  the  liberation 
of  oxygen  from  its  compounds. — A.  S. 

Sulpliuri-  ariil  :    Kcssltr's  apparatus  for  concentrating . 

•I.  Teisset.  Clermont-Ferrand,  and  L.  Prat,  Paris.  Eng. 
Pat.  14.300.  June  18.  1909.     ruder  Int.  Conv.,  Dec.  31. 

ions. 

See  Fr.  Pat.  398,212  of  1908 ;  this  J.,  1909,  937.— T.  F.  B. 

Sulphuric  acid;    Method  of  making from  ''smelter'' 

gases,  etc.     U.S.  Pats.  962,493  and  963,020.     See  X. 

Carbonic  acid  gas;    Process  for  the  manufacture  of . 

A.  K.  Knowles,  Sutton  Coldfield.  U.S.  Pat.  963,586, 
July  5,   1910. 

See  Fr.  Pat.  380.631  of  1907  ;  this  J.,  1908,  23.— T.  F.  B. 

Soda-lye  evaporator.  C.  P.  Carlson,  Langbron,  Sweden 
(E.  Carlson,  executrix),  Assignor  to  J.  H.  Wallace  and 
Co.,  New  York.     U.S.  Pat.  964,390,  July  12,  1910. 

See  Ger.  Pat.  199,218  of  1907  ;  this  J.,  1908,  956.— T.  F.  B. 

Ammonia  ;  Manufacture  of .     J.  Y.  Johnson,  London. 

From  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen 
on  Rhine,  Germany.     Eng.  Pat.  30,380,  July  5,   1909. 

See  Fr.  Pat.  405,712  of  1909 ;  this  J.,  1910,  424.— T.  F.  B. 

Cyanides;    Treatment  of  metallic for  the  obtainment  of 

hydrocyanic  arid  therefrom.  W.  Feld,  Honningen  on 
Rhine,  Germany.     Eng.  Pat.   12.226.  May  24,  1909. 

See  Fr.  Pat.  922,409  of  1909  ;  this  J.,  1909,  656.— T.  F.  B. 

Copper   salt;     Process   of   manufacture   of   a specially 

tutted  for  pripiinni,  ummoniacal  copper  oxide.  P.  Fried- 
rich,  HaJensee,  Germany.  Eng.  Pat.  29,385,  Dec.  15, 
1909.     Under  Int.   Conv.,  Dec.   15,   1908. 

See  Fr.  Pat.  410,882  of  1909  ;  this  J.,  19lt>,  811.— T.  F.  B. 
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LkhI   in  earthenware  and  china  ;    Report  of  1  h: purimental 

Committee   on   use  of .      [Cd.    5219.]     Wyman   and 

Sons,  Fetter  Lane,  London,  E.C.     Price,  Is.  5d. 

Three  courses  were  open  to  the  Committee — (a)  to  pro- 
hibit the  use  of  lead  altogether,  (b)  to  make  compulsory 
the  introduction  of  lead,  whenever  used,  as  the  insoluble 
bisilicate,  (c)  to  maintain,  or  modify  slightly,  the  present 
i  on.  In  ions  in  which  lead  may  be  used  in  any  form  subject 
to  compensation  for  plumbism,  under  the  Workmen's 
Compensation  Act  of  1906.  Owing  to  the  impossibility 
■  .1  expert  opinion  coming  to  any  agreement  on  the  first  two 


points   mentioned  above,  the  Committee  were  obliged  to 

leave  things  largely  as  they  were.     The  schedule  of 

ous  processes  has  been  amended  and  now  runs  as  follows  : 

Part  I. — Lead  processes.  Making  or  mixing  of  frits, 
glazes,  or  colours  containing  lead.  Dipping  or  other  pro- 
cess carried  on  in  the  dipping  house.  Application  of 
majolica,  or  other  glaze,  by  blowing,  painting,  or  other 
process.  Drying  after  the  application  of  glaze  by  dipping, 
blowing,  painting,  or  other  process.  Ware  cleaning  after 
the  application  of  glaze  by  dipping,  blowing,  painting,  or 
other  process.  Glost  placing.  Preparation  and  wi 
out  of   "  flow  "   material.     Ground   laying,   including  the 

wiping  off  of  colour  after  this  process.     Colour  dusting 

colour  blowing,  whether  on-glaze  or  under-glaze,  including 
the  wiping  off  of  colour  after  each  of  these  processes. 
Colour  grinding  for  colour-blowers.  Lithographic  transfer- 
making.  Any  other  process  in  which  materials  containing 
lead  are  used  or  handled  in  the  dry  state,  or  in  the  form  of 
spray,  or  in  suspension  in  liquid  other  than  oil  or  similar 
medium  ;  provided  that  the  stopping  of  biscuit  ware  will, 
a  material  containing  lead  shall  not  be  deemed  to  be  a 
process  included  in  this  schedule. 

Part  II — Other  processes.  Scouring  of  biscuit  ware 
which  has  been  fired  in  powdered  flint.  Emptying  oi 
biscuit  ware  which  has  been  fired  in  powdered  flint  from 
the  baskets  or  other  receptacles  in  which  it  has  been  con- 
veyed to  the  biscuit  warehouse  or  scouring  shop. 

Other  changes  recommended  in  the  report  are  verj 
slight.  Milk  must  be  provided  for  women  and  younj 
persons  working  in  scheduled  lead  processes  who  commenct 
work  before  9  a.m.  Mess-rooms  and  facilities  for  heating 
food  are  necessary.  In  a  minority  report  by  Miss  Tuckwell 
it  is  suggested  that  employers  who  adhere  to  the  us( 
of  raw  lead  should  be  made  to  pay  full  wages  to  worker: 
during  absence  through  plumbism,  instead  of  the  hall 
wages  stipulated  by  the  Act  of  1906.  The  Committee 
are  satisfied  that  low-solubility  ware  eliminates  plumbism 
but  lay  stress  on  the  fact  that  plumbism  is  not  the  onlj 
evil  attendant  on  pottery-manufacture,  as  pulmonarj 
diseases  cause  thirty  times  as  many  fatalities  as  lead 
poisoning,  and  this  can  only  be  remedied  by  bettei 
ventilation. — H.  H.  S. 

Lead  glazes  ;  Contributions  to  the  knowledge  of  tlte  proy  rtn 

of .     H.    Eisenlohr.     Sprechsaal     1910,    43,    389- 

391. 
In  a  recent  paper  issued  by  the  Reichsgesundheitsamt  "  Oi 
the  knowledge  of  the  plumbiferous  glazes,  and  the  leac 
extracted  from  them  by  acid  liquids,"  the  hypothesis  i 
advanced  that  easily  soluble  lead  compounds,  such  a 
lead  oxide  or  lead  monosilicate,  are  present  in  an  amoun 
corresponding  to  the  degree  of  dissociation  incident  to  the 
temperature  of  solidification.  The  author  has  tested  somi 
stoneware  glazes  for  the  solubility  of  the  lead  accordim 
to  the  method  given  in  the  paper,  and  found  markei 
differences  in  the  results  obtained.  Samples  of  the  glaze 
were  powdered  to  pass  a  sieve  of  5000  meshes  to  the  squar 
cm.,  and  2  grams  boiled  for  half  an  hour  with  100  c.c.  0 
4  per  cent,  acetic  acid,  in  an  Erlenmeyer  flask,  under  i 
reflux  condenser.  After  cooling,  20  c.c.  of  the  filters 
liquid  were  diluted  with  50  c.c.  of  water,  and  the  lcai 
precipitated  by  adding  an  excess  of  a  known  volume  of  I 
solution  of  potassium  bichromate,  1  c.c.  of  which  is  cquiva 
lent  to  1  mgrm.  of  lead.  After  standing  10  minutes  tie 
liquid  was  filtered,  and  5  c.c.  of  a  10  per  cent,  potasaiuii 
iodide  solution,  and  10  c.c.  of  20  per  cent,  sulphuric  aci< 
added,  and  after  standing  at  least  half  an  hour,  the  liberate 
iodine  was  determined  with  a  standard  solution  of  sodiun 
thiosulphate,  1  c.c.  of  which  was  equivalent  to  1  c.c.  o 
the  potassium  bichromate  solution,  and  from  these  dak 
the  amount  of  lead  was  determined.  Experiment 
made     upon     four     glazes     comprised     in     the    formuli 

0-7PbO  +01  °r  °"2  A12°3+2'0  or  2"5  Si°2-  The  com 
ponents  were  fused  in  a  crucible  in  an  electric  furnace 
and  part  of  the  mass  rapidly  cooled  by  pouring  it  inti 
water,  and  the  remainder  allowed  to  cool  slowly  in  th' 
furnace.  In  the  glazes  with  2-0  molecules  of  silica,  mon 
lead  was  dissolved  from  the  glaze  with  0'1  molecule  o 
alumina,  than  from  the  glaze  with  0-2  molecule  of  alumina 
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I'll i  from  tin'  glazes  with  2-5  molecules  oi  silica,  the  amount 
,,f  lead  dissolved  was  the  same,  ami  was  not  diminished 

In  the  presence  "t  an  increased  quantity  ol  al ma.  The 

afjounts  ■'!   I'. i«l  dissolved  w-ii-  independent  oi  the  per 
I,  i.l  oxide  present,  and  in  all  cases  were  much 
lews  from  Un-  bIowI)   cooled,  tliari  from  the  quickly 

The  amount  of  lead  which  can  be  dissolved  from 
rapidh   cooled  l.v  pouring  it   inin  water.  is,  how- 

terion  <>t  the  amount  which  would  be  dissolved 

(rum   the  sa glaze,    when    Bred   on   to  a    body.     For 

Maniple,  a  rapidl)  cooled  glaze  gave  up  35-9  per  rent,  oi 
its  lead  content   to  the  acetic  acid  treatment,   but   only 
>4  per  cent,  of  lead   was  dissolved   from   the  Bam 
whi-n  hii',1  mi  to  a  stoneware  body.     Some  of  tin-  glazes 
were  remehed  and  t i~i .-» i .  and  the  solubility  of  the  lead 

ed,    as    the    duration    of    cooling    was    increased. 

When   the  glazes   were   slowly   cooled.   less   lead   was  also 

.1  (nun  those  which  had   been   heated  to  a   high 

ature  (1400    C.i  than  from  those  which   had   been 
■Mted  only  to  lower  temperatures.      The  amount  of  lead 
I  is  also  influenced  by  the  nature  of  the  other  raw 
materials  used  in  compounding  the  ..'laze. 

continuation  of  his  work  on  leadless  glazes  (this 
i  .  1910,  491)  the  author  linds  with  glazes  ol  the  general 
formula:—  0-3R,O,0-7PbO,0- 1  Al ,( I  „2Sit  >..  the  melting 
paints  increase  when  the  H.X)  constituent    is    Xa,(>,  then 

BaO,    rati,    and    MgO.     Starting    with    the    glaze 

IAl,Oj,l-5SiOa  and  increasing  the  silica  content 
D]  0-25  molecule,  the  melting  points  were  found  to  increase 
M  the  silica  content  increased. — \V.  ( '.  II. 

on;    Enamels   ii<r  .     J.    Griinwald.     Stahl   u. 

Eisen,   1910,  30.  12nl— 1206. 

IBW  of  the  enamel  industry  is  given  (see  this  J., 
1909,  21  t.  600  .  and  the  composition  of  enamels  for  cast- 
iron  is  discussed  with  special  refereme  to  the  expansion 
and  liability  to  crack  of  lend  enamels.     The  use  of  appre- 

■  table  amounts  of   baryta,  and  lime,  or   large  amounts  of 

ii  is  not  to  be  recommended,  while  the  proper 
burning  in  the  muffle  in  the  absence  of  deoxidising  gases  is 
essential.     A  reliable  product  is  only  obtained  by  the  use 

■  the  frit   of  the  best    tin    oxide    and    natural    cryolite. 

containing  lead  are  very  deceptive  as  to  their 
brilliancy  and  fusibility,  and  the  lead  tan  be  completely 
replaced  by  borax.  The  following  are  types  of  such 
replacing  enamels  : — 


,    ,,  0-419  BsO, 
I'M)       1 

-J    2-OO0  SiO 

£     0-225  F, 
IM)»«  SU'O 

1°  '.0-354  Sn02 


0-747  Na,0 

"■220  KjO 
0-033  CaO 
0-002  Mat) 


.    0-68B.O, 

z-,\ 

J    2-00  310, 


0-85  Fj 

0-34  SnOj 

I  he  lead  oxide  should  not  exceed  2ri  per  cent.,  and  the 
addition  of  ammonium  carbonate  is  strongly  recommended 

0  produce  a  good  surface.  A  useful  cast  iron  is  one 
containing  3-5  per  cent,   of  carbon.  20  of  silicon.    1-5  of 

iphorus,   and  0-6  of   manganese. — A.  H.  C. 

Patents. 

cinrf   other   product*  ;    Radioactive  ■ pas 

permanent    activity.       H.    Farjas.        Fr.    Pats.    411.099, 
April  2,   1909,  and  411,629,   April   14.   1909. 

1  RlDIOAc  riVE  sulphates  or  carbonates,  or  pure  radium 
-idphate.  are  used  in  the  manufacture  of  glasses,  which 
may  !>e  transparent  or  opaque,  and  of  any  required  shape. 

lasses  possess  permanent  radioactivity,  and  are 
sc  ientific.  medical  and  industrial  purposes. 
Radioactive  substances  are  mixed  with  materials 
which  can  be  brought  into  a  liquid  or  pasty  condition, 
end  when  left  to  themselves,  solidify,  such  as  pottery  bodies. 
lime,  •  ement.  etc  .  With  such  a  mixture  large  radii  a.  the 
articles  can  be  cast  or  moulded. — W.  C.  H. 

Rrich.  tiles,  and  othtr  similar  materials  ,•   Continuous  kiln 

tor  burning .     J.  Trend.  A.  Maurs,  and  D.  Auelair. 

Fr.  Pat.  411.470.  Jan.  11.  1910. 

Pairs  of  passages  for  the  escape  of  the  hot  gases  are  arranged 
M  suitable  distances  along  the  kiln,  one  in  the  exterior 


wall,  and  the  othoi  in  the  median  longitudinal  wall, 
fhese  pa  ite  withcin  utat  ion  flu< s  at  i  b 

bekra    the  fTooi   ol   the   kiln,  and  the  tines  m  ttxn 
miinicat,-  through  dampers,  with  an  underground  channel 
connected  with  the  chimney.     Owing  to  the  umultani 

withdrawal  of   the     ;«    6       tO  the   right    and    !. 

I"  i-  and   1 1  irculation  ol   the   hot    gasoa   in   the 

interior  and  exterior  walls  and  under  the  floor  of  the  kiln, 

a  more  regular  distribution  and  better  utilisation  Of  tin- 
heat  is  obtained,  and  the  draught  is  ini  teased  owing  to  the 
reduction  of  the  friction  ol  thi  W.  <'.  II. 

[Bath-brick  nibstitute.]  Process  for  converting  tht  rerun 
products  am!  refuse  from  gloat  works  into  rrn  article  of 
commerce.     The  Britannia  Patent  flrelightei  Oo.,  Ltd., 

and   W.    Hark.  i.  St.    Helens.    Lanes.        Bog     Fat.    14,393, 
•  lime    19.    19(19. 

Q]  \-s  works  refuse,  consisting  principally  of  sand,  emery. 
pumice  some,  ami  glass  particles,  is  first  pulverised  in  a 
rotary  drier,  and  then  passed  through  a  refining  machine  to 
eliminate  the  coarse  material.  The  fine  powder,  either 
alone  or  formed  into  bricks,  is  used  for  cleaning  metallic 
articles  or  the  like. — F.  R. 

Enamelling    cast-iron    articles,    and    especially    pots    and 

cooking   utensils;    Protest    of         -.     (Ancienne   nlaison 

Godin).    Soo.  du  Fannlisteie  ,ie  G.  Colin  et  Cle.     Fr. 

Pat.   411,630,   April    14.    1909. 

The  interior  surface  of  the  pots  is  polished  and  then  oxidised 

into  a  layei  of  magnetic  oxide  of  iron,  to  which  the  enamel 

is  applied   bv  the  wet    process,  and  as  liquid    as    possible. 

W.  ('.  H. 


Silicides;     Manufacture     of    metallic    .     G.    Strauss, 

Assignor  to  I  omp.  Generate  d'Klc-i  tro-i'himic  de  Bozel, 
Paris.     O.S.   Pat.  964.459,  July   12.   1910. 

See  Fr.  Pat.  388,730  of  1908  :   this  ,)..  1909.  948.—  T.  F.  B. 


IX.— BUILDING   MATERIALS. 

Quartzites ;     Utilisation    of for   refractory   purposes, 

F.  Wernicke  and  W.   Wildschrey.     Tonind.-Zeit,  1910. 
34,  688—690,  723—727.  768—773. 

The  authors  give  a  detailed  review  ol  the  chief  quartzite 
deposits  in  Germany,  with  special  reference  to  their  stria  - 
tuns,  geological  formations,  and  to  the  foreign  mini 
with  which  they  are  usually  associated.  They  ilistinguish 
three  classes  of  quartz,  namely,  crystalline,  amorphous, 
and  weathered  or  secondary  quarto,  which  has  been  derived 
by  the  decomposition  of  complex  silicates.  The  petro- 
graphieal  characters  ol  the-  quartzites  belonging  to  these 
throe-  classes,  and  the  appearance  of  their  rock  sections 
under  a  microscope  between  crossed   nice  Is,  are  described 

1   in   detail.     The   authors   conclude    that    the   applicability 

of  a  quartzite-  far  the  manufacture  ol 

chiefly  upon  its    melting  point  and  upon    its  change  in 

volume   at    high  temperatures.     Quartzite   with   too   low 

silica,  on  the-  one  hand,  has  too  low  a  niching 

i    point  for  silica  brick  purposes  :    pure  crystalline  or  amor 

phous  quartz,  on  the  other  hand,  expands  t urn  b 

heating    and    cooling,    even    after    numerous    buccc 
operations,    tei   make  a   strong   oi    -ate   refractory    brick. 

j  The  only  class  ol  quartzite  that  is  thoroughly  - 
making 'true  "  Dinas  "  silica  bricks,  is  a  weathered  quartz- 
ite. containing  a  suffi  ienf  but  not  i  i  portion  of 
natural  cement,  oi  binding  material,  and  onlx  a  small  pro- 
portion "f  muscovite  and  foreign  minerals.  Suitable  raw- 
material  is  best  ic  ognised  i>\  its  appt 
mil  rosi  ope  betwei  n  i  rossi  d  uii  olt  termination 
of  its  melting  point,  chemical  analysis  being  superfluous. 

Brie  ks  made-  from  98  parts  Ol  suitable-  silica  and  2  |>arts  of 
...uld  expand  about  4  pel  cent  aft  r  the  firsl  kdrung. 
and  in  a  rapidly  deci.  isint  quent  heating  and 

cooling  operations,  till  they  reach  constant   volume  after 
thev  have   l>een  fired  for  the  eighth  time. — 0.  R 
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Mortar    and    concrete:     Experiments    irith    irn:,n    and    re- 

thouYil .   H.  Bnrchartz.  Mitt  Kgl.  Materialprufungs- 

amt.  1910.  28  276—282. 
Ext-kkdcknts  were  made  to  determine  the  effect  of  frost, 
if  any,  op  the  subsequent  hardening  properties  "t  cement, 
mortar  and  concrete,  these  having  been  previously  mixed 
ready  for  use.  Cement.  —Tests  were  made  >>n  two  samples 
of  cement,  which  had  been  prepared  in  the  dry  and  wet 
ways  respectively.  The  cements  were  mixed  with  water 
to  ■  stiff  paste,  and  the  times  taken  for  hardening  to  begin, 
and  for  complete  setting,  under  the  conditions  given  below. 
The  temperature  and  humidity  of  the  air  were  noted, 
ill.  The  cements  were  allowed  to  set  under  normal  condi- 
tions. (2).  They  were  kept  as  nearly  as  possible  at  a 
temperature  of  0°  c.  (3).  They  were  subjected  to  a 
temperature  of  -  10  C.  tor  (a)  3  hours,  (ft).  24  hours,  and 
3  days.  These  frozen  samples,  at  the  expiration  of 
the  time  stated,  were  broken  up  with  the  hammer,  and 
after  being  allowed  to  thaw,  were  stirred  for  3  minutes. 
The  times  for  hardening  ami  setting  wen-  measured  from 
this  point.  It  was  found  that  preliminary  freezing  did  not 
affect  the  times  of  hardening  and  setting.  The  samples 
kept  at  0;  C  however,  were  about  4  times  as  long  as  the 
others  in  reaching  each  stage.  Mortar  and  concrete. — The 
same  cement-  were  used  to  make  mortar  and  concrete. 
The  mortar  consisted  of  1  part  by  weight  of  cement  to  3 
parts  by  weight  of  standard  sand.  The  concrete  was  made 
up  of  1  part  of  cement  to  5  parts  of  gravel.  Two  classes 
of  each  were  prepared,  sufficient  water  being  added  to 
make  the  mixture  (1).  'earth-damp,"  and  (2)  wet.  Test 
pieces  w  ere  made  ( 1 )  immediately  after  mixing,  (2)  after 
subjecting  to  a  temperature  of  about  -  14  0.  for  («)  3 
hours.  (6|  24  hours,  (c)  3  days,  and  subsequently  thawing. 
The  test  pieces  were  allowed  to  set  under  damp  sand, 
some  for  7  days,  and  the  remainder  for  28  days.  Tensile 
and  crushing  tests  were  then  made.  The  results  showed 
that  cooling  for  a  few  hours  only  had  a  negligible  effect 
on  the  hardening  of  mortar  and  concrete,  but  that  the 
rate  of  hardening  was  much  lower  after  a  prolonged  freezing. 
They  also  showed  in  a  striking  manner  that  the  falling-off 
of  the  rate  of  hardening  due  to  the  preliminary  freezing  was 
relatively  much  greater  for  the  "  earth-damp  "  than  for  the 
wet  mixings. — T.  St. 

Thermal  conductivity  of  fireclay;   Measurement  of  . 

J.    K.    Clement    and    YV.    L.    Egy.      Met.    and    (hem. 
Eng.,  1910,  8,  414—416. 

The  test  pieces  were  made  into  cylinders  about  40  cm. 
long  and  12  cm.  in  diameter  with  a  hole  through  the 
cenfe  for  the  reception  of  the  heating  coil  and  four  longi- 
tudinal holes,  about  3  mm.  in  diameter,  for  the  reception 
of  thermo-COuples  for  the  measurement  of  the  temperature. 
The  temperature  inside  was  raised  to  from  400 ;  to  900°  C. 
during  a  period  of  from  three  to  five  hours,  and  the  current 
then  kept  constant  for  two  or  three  hours  more.  When 
the  outer  couple  showed  a  temperature  constant  to  ,',,  C, 
the  readings  were  taken.  The  cylinder  was  then  broken 
across  and  the  distances  of  the  holes  from  the  centre 
measured.  From  these  data,  together  with  the  voltage 
and  current  readings  of  the  heating  coil,  the  conductivity 
can  be  ealrulat.il.  It  was  found  that  in  the  ease  of  two 
coarse  fireclays  the  conductivity  was  constant  at  0.00264 
and  0-0030  gram  calories  per  cm.  per  second  per  degree  (  . 
respectively,  while  in  the  ease  of  two  finer  fireclays  there 
was  an  increase  from  0-0021  at  350  I  .  to  0-0022  at  600  I  . 
and  from  000245  at  500  C.  to  0-0026  at  BOO  I  .respectively. 
Knowing  the  thermal  conductivity  of  brick,  the  dimensions 
of  a  furnace,  and  the  outside  temperatures  of  the  walls. 
the  quantity  of  heat  transmitted  through  them  may  be 
calculated.  In  the  case  of  a  210  H.P.  Heine  boiler  this  was 
found  to  be  43.400,000  calories   per  hour.— H.  H. 

Report  of  Inspector  of  alkali.works.    8ei  VII. 

Patents. 

Cement  from  Hast  furnace  slag;  Process  "I  manufacturi 
of  — — .  H.  Kiihl.  Kr.  Pat.  411.016.  Dec.  21.  1909 
(under  Int.  Conv.,  Dec.  22.  1908).  and  First  Addition. 
dated  Dec.  22,  1909:    under  Int.  Conv.,  Nov.  19.  1909. 

•IDEKABI.E  quantities  of  gypsum  are  added  to  rapidly 


cooled  blast  furnace  slag,  or  to  mixtures  of  two  kinds  of 
slag,  before,  during  or  after  grinding.  At  the  time  of 
manufacture,  or  of  mixing  the  cement,  the  requisite  quant- 
ities of  gypsum  may  also  be  produced  by  oxidation,  or  by 
interaction  of  the  materials  present  in.  or  subsequently 
added  to  the  slag.  In  any  case  the  quantity  of  gypsum 
exceeds  the  limit  of  2  per  cent,  fixed  for  the  uniform 
delivery  of  Portland  cement.  A  specially  fused  mass  mav 
be  produced  from  the  primary  constituents  of  the  cement, 
and  a  considerable  quantity  of  gypsum  added  to  it.  or  the 
requisite  quantity  of  gypsum  may  be  obtained,  at  the 
time  of  manufacture  or  of  using  the  cement,  by  oxidation 
or  other  chemical  reaction,  from  the  additional  materials 
present  in  the  fused  mas-,  or  subsequently  added  thereto. 
A  cheap  calcareous  cement  may  be  made  from  lime  mixed 
with  larger  or  smaller  quantities  of  cement,  obtained  from 
gypsum  and  blast-furnace  slag,  or  from  gypsum  and  a 
specially  fused  cement  mass,  or  the  mixture  of  the  materials 
may  be  made  at  the  actual  time  of  manufacture.  The 
cement  obtained  from  gypsum  and  blast-furnace  - 
from  gypsum  and  a  ma-s  of  fused  cement,  may  be  mixed 
with  natural  or  Portland  cement  — W.  C.  H. 

Stone  :    Artificial .  T.  M.  Thorn.  Cheshunt.  A 

to  The  Lithographic  Stone  and  Marble  Co.,  Ltd..  London. 
U.S.  Pat.  963.337.  July  5.  1910. 

See  Eng.  Pat.  20.070  of  1905 ;  this  J..  1996.  1097.— T.  F.  B. 

Cement  ;    Composition  of  matter  to  be  used  for  making 

acid-proof   .     H.    Kavser.     Darmstadt.    Germany. 

U.S.  Pat.  964.UI4.  July  12,  1910. 

See  Em;.  Pat.  24.718  of  1908  :  this  J..  1909.  984.— T.  F.  B. 


X.— METALS  ;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

The  lead  coulombmeter,  and  method  for  the  determination 
of  tin  and  antimony  in  presence  of  each  other.  F.  Fischer. 
K.  Thiele,  and  E.  B.  Maxted.  Z.  anorg.  Chem.,  1910, 
67,  302—316,  339—356. 

Solutions  of  the  lead  salts  of  borofiuoric  acid  and  of  the 
complex  fluoric  acids  containing  aluminium,  silicon, 
titanium,  zirconium,  tin,  arsenic,  and  antimony  have  been 
examined,  with  respect  to  their  possible  application  in  the 
lead  coulombmeter ;  only  lead  borofluoride  and  silico- 
tiuoride,  and  probably  also  the  zircofluoride  and  stanni- 
fluoride  are  useful  for  this  purpose.  With  (a)  the  boro- 
fluoride. the  best  electrolyte  to  use  contains  about  150 
grrus.  of  lead  and  the  same  weight  of  free  borofiuoric  acid 
per  litre,  and  a  like  concentration  is  suitable  with  (B)  the 
silicofluoride.  A  solution  of  (c)  lead  p-phenolsulphonate 
(85  grms.  of  lead  per  litre)  containing  an  equal  weight  of 
free  p-phenolsulphonic  acid,  may  also  be  used  as  the 
electrolyte.  The  limits  of  current  density  between  which 
accurate  results  are  obtained  are  for  (a)  0T4 — 14-0,  for 
Ibi  014 — 1 1-0,  and  for(c)  0-14 — 1-9 amps,  per  sq.  dm.  Pre- 
ference is  given  to  the  borofluoride  electrolyte,  and.  on 
account  of  the  high  equivalent  weight  of  lead  and  its  wide 
range  of  accuracy,  the  lead  coulombmeter  is  considered 
superior  to  that  with  copper.  Addition  of  colloids  (gelatin 
or  agar-agar),  to  the  extent  of  0-1 — 1  grm.  per  litre  pre- 
vents crystallisation  of  the  deposit,  and  does  not  affect 
the  accuracy  of  the  result.  Low  temperatures  work 
unfavourably,  but  a  rise  of  temperature  to  40  C.  improves 
the  character  of  the  deposit,  which  is  prepared  for  weighing 
by  washing  with  water  and  alcohol  and  drying  in  vacuo. 
Incidentally  a  method  of  separation  of  tin  and  antimony 
is  described  in  outline,  depending  on  the  fact  that  ant! 
immv  is  precipitated  as  sulphide  from  a  solution  of  anti- 
monifluoric  acid  but  tin  is  not  precipitated  from  stanni- 
fluoric  acid.  A  solution  containing  the  two  melals  i-. 
therefore,  first  oxidised  and  then  precipitated  with  hj 
sulphide  ;  the  mixture  of  stannic  sulphide  and  antimony 
pentasulphide  i-  then  dissolved  in  hydrofluoric  acid,  and 
hydrogen  sulphide  is  passed  into  the  solution  ;  this  pre- 
cipitates the  antimony  as  sulphide  which  is  filtered  off 
(using  a  funnel  of  caoutchouc  or  paraffined  glass),  and  the 
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titrate  i-  evaporated  with  strong  sulphuric  acid  in  a 
platinum  dish,  the  residue  being  taken  up  with  water,  ami 
thr  tm  precipitated  a.s  sulphide.      I'.  Soon. 

Foundry    coh  ;      Sftrcifications     for  R.      Mi  I 

\l.i     ami   f  linn.    Eng\,    1910,   8.    UK>      401. 

'I'.,   obtain   e plot*   combustion,    which    i>   desirable   in 

foundry  work,   i he  coke  should   In-  a-  dense  as  possible. 

It  i-  recommended  thai  premiums  and  penalties  should  be 

emitted  mi    charged    based    upon    the    following    am  lysis 

of    an    average    grade     of    foundry    coke,    viz.    volatile 

matter    loo   per    rent.,    fixed    carbon     85'50,   ash    1200, 

mill     sulphur      llii      per      cent.,    the      material      being 

rejected   il   these  figures  exceed  2-50,    15-00,  and    1-30  per 

.int.  in  the  ease  Ml  the  volatile  matter,  ash,  and  sulphur 

respectively,  or  fall  below   78-50  per  cent,  in  the  case  of 

the  fixed  carbon.     A  shatter  test  consisting   in  dropping 

.'i  lie  of  the  coke  a  distance  oi  li  ft.  four  time-  on  to 

iron  plate,  screening  the  material  through  a  -'-in. 

i.l  estimating  the  amount  of  tine  coke  thus  pro- 

.|u.  .-.I.  i-  recommended,  the  percentage  of  fit ke  abovi 

in.  living  paid  foi  at   breeze  prices. — H.  H. 

BaM  furnace;    Gruners    ideal    working  of .     .1.    W. 

Richards.     Met.    and   (hem.    Eng.,    1910,  8.  4u:i— tti-t. 

i.kiskks  statement  that  the  Mast  furnace  works  most 
•  v. an. mi.  ally  when  the  largest  proportion  of  the  solid 
.  allien  of  the  fuel  is  oxidized  by  the  blast  before  the 
tuyeres,  the  smallest  pan  being  oxidized  above  the  tuyeres 
hv  the  oxygen  of  the  si.liil  charges,  does  not  hold  when 
t he  amount  of  carbon  monoxide  (which  must  be  produced 
at  the  tuyeres  in  order  to  generate  enough  heat  to  effect 
the  smelting)  is  insufficient  t.>  reduce  the  iron  oxides  in  the 
charge,  in  such  a  ease  economy  is  best  secured  by 
redaction  with  solid  carbon.  Such  conditions  prevail  in 
charcoal  furnaces  working  with  rich  ores  producing  very 
lii'le  slag,  and  also  where  the  temperature  of  the  blast  is 
ibove  a  certain  point  by  removing  moisture,  intro- 
ducing nitrogen  oxides,  or  otherwise. —  H.  H. 

BlaM-lurifiit  ;   Economy  in  /«</  In/  air  heating  and  drying. 
I".  Wast     MetaUurgie,  1910,7,403—415. 

The  opinions  are  discussed  ..f  various  authorities  on  blast 
furnace  practice  upon  the  utility  of  drying  and  heating 
the  air  used  for  the  blast,  and  the  author  has  collected  and 
tabulated  the  results  obtained  at  many  works  from  cold 
ami  hut  blast  and  from  damp  and  dry  blast  respectively. 
If  the  air  be  wet,  water-gas  is  produced  which  reacts  with 

rbon  dioxide  according  to  the  equation  • '( > .  -  II. 
'.'-  H,0 producing  a  considerable  rise  of  temperature  in 
the  higher  parts  of  the  furnace,   so  that   the  ferrous  oxide 
reacts  with  the  calcium  sulphide  to  produce  lime  and  ferrous 
sulphide  and  hence  an  iron  richer  in  sulphur.      By  drying 
the  air.  a  saving  of  at  least  three  per  cent,  of  heat  ami  con- 
nqiently  of  fuel  can  be  effected,  and  if  the  high  tempera- 
n  be  restricted  t..  the  boshes  it-  greater  concentra- 
BOB  could  effect   a  saving  even  of  12  per  cent.      'I'm  deter- 
mine  the   position   of   the   oxidising   zone,  details   of   the 
analysis  of  the  gases  drawn  off  from  above  the  tuyeres 
n.  and   graphically  tabulated.     The  author  con- 
that  every  precaution  which  tends  to  narrow  the 
oxidising  tone  above  the  tuyeres  leads  to  favourable  yields 
of  metal,  and  that  drying  and  heating  the  blast  are  suitable 
u m  of  effecting   this,   and   that    the   Linde   process  of 
■Tying  the  air  is  very  efficient.      It   is  further   suggested 
'hat  in  the  low  per  stove,  by  blowing  in  combustible  :_ra- 
■r  dost,  a  blast  at  a  temperature  far  higher  than  800    ('.. 
consisting  of  oween.  carbon  dioxide,  and  nitrogen  could 
be  led  into  the  furnace,  which  would  still  further  restrii  I 
tail  oxidising  zone  not   only   producing  a  saving  of  fuel 
but  a  inure  rapid  passage  of  the  charge.      One  experiment 
il  .pi. .ted  in  which  20  kilos,  of  dry  tar  per  metric  ton  were 
into  a  Thomas  furnace  producing  a  temperature 
■   1150   ('..  but   no  detail-  could   be  given  owing  to  the 
fosjoo  of  the  air  pipe-  after  twelve  hour-'  running.    A  li-t 
ol  the  authorities  and  literature  consulted  i-  given. 

— A.  H.  C. 


Uydrogi  n  hi  Wo  Quantitati 

of   xnuet    of  R.   .1.    Hi  ...      ..  I    \\      h.    Brown 

Ml  I.  and  I  hem.    Kiil'..    1910,  8.  893     394. 

'I'm   authors  calculate  from  analyse     of  tl ke  and  ail 

entering  a  blast  Furnaci    thai  thi    maxima antiti 

hydrogen  in  the  furnace  ga  et  which  could  bi  derived 
these     -Mine,-     would     be     1-30    and     0-72     pet 

- 1  tivelj .   whi  res     I  3   per  cent   was  actually   found. 
The  additional  hydrogen  was  nol  dm    to  leakage   at    the 

»ai. led  \  alt  ■      and  il  i     a<  ji   ted  1  bat  n  mai   bat  e 

been  derived  from  the  dissocial I  the  combined  watei 

contained  in  thi  iron  ..re.  which  may  take  plaoe  at  a  hi 

le\e|     in     (he     tlllluiee     ill. Ill     I        g  |  .  |l   .  . ,  1 1  j      -upp.ised.         At     tile 

moment  when  the  material  in  the  fui  no  i     I . , .     [own 

11 a  '.    ,,i   hvdrogen  may  rise  to  as  much  as  39   i 

cent.     II    II 

/  ■'■         Iction  of at  a  red  heat  on  carbon 

dt       v    Gautier   and    P.    i  'lausmann      I  'omi  t<  - 
rend..    1910,  151.    Ifl  -22. 

When  carbon  monoxide  is  passed  ..im  metallic  iron  (steel 

pianoforte   wire)   heated   i due--,  carbon  dioxidi    and 

carbon  are  produ<  ed,  bu1  it  the  tempera!  ure  be  sufficientlj 
high,  tin-  whole  oi  the  carbon  may  be  taken  up  by  the 
iron,  with  the  formation  oi   iron  carbide.     It   was  found 

impossible   to   prepi mtirely   free   from  oxide  by 

passing  a  rapid  current  of  hydrogen  over  ferric  oxide 
h.-aied  bo  700  t '..  but  the  product  was  used  to  study  the 
action  of  carbon  monoxide  on  a  mixture  of  iron  arid  its 
oxides  at  red  heat.  Carbon  dioxide  and  carbon  were 
produced,  togethei  with  carbides  of  iron,  ferrous  oxide, 
magnetic  iron  oxide,  and  a  small  quantity  of  a  substance 
soluble  in  hot  potassium  carbonate  solution.  Of  the 
carbides  of  iron,  one.  probably,  l-'e,.i'.  was  more  readirj 
attacked  by  10  per  cent  sulphuric  acid,  in  tm  no,  than  the 
second,  probably  !■"■  ■ . ' '.  With  a  given  quantity  of  incom- 
pletely reduced  iron,  the  production  of  carbon  dioxide 
and  .ail  inn  from  thecal  I  imii  monoxide  continued  indefinitely, 
and  apparently  the  velneity  ..f  de.  <>m position  was  acceler- 
ated l.\  the  carbon  deposited,  Bj  the  action  of  dilate 
sulphuric  acid  on  the  iron  carbides  mentioned  above, 
in. thane  and  hydrogen  were  liberated,  and.  judging 
from  the  odour,  a  small  quantity  of  cyclic  petroleum 
hydrocarbons  (naphthenes).  In  view  of  tins  latter  result, 
the  authors  examined  the  action  of  superheated  -team 
mi  the  carbides,  with  a  view  of  discovering  a  possible 
mode  of  formation  of  petioleum.  At  51X1  lino  I  , 
hydrogen,  a  small  quantity  of  methane  and  a  trace  ,,i 
formaldehyde  were  produced,  whilst  at  700° — 800  C, 
more  methane  «a-  formed  and  also  carbon  monoxide 
and  dioxide.  Moreover  even  belovi  500  C.  indications 
w.-ie  obtained  of  the  production  of  cyclic  hydrocarbons, 
and  the  quantities  of  the  lattei  increased  with  the  tem- 
perature. The  authors  are  ,.f  the  opinion  that  under  the 
nigh  pressures  prevailing  under  natural  conditions,  the 
result-  described  indicate  a  probable  mode  .>f  formation 
of  the  cyclic  hydrocarbons  (naphthenes)  of  petroleum. 

— A.S. 

Special     steels ;     //•<(/    treatment    of    .     I..    Cuillet. 

Revue  de   Metall.,    1910,  7.   489—496.  this 

J.,  1<KI0.  713.) 

Sri.  ill.  steels  may  be  classified  as  follows:  —  1.  Perlitic 
steels  the  most  important  and  frequently  used.  2. 
Marteniiti  tteels  -but  little  used,  because  of  the  difficulty 
df  working  them.  :!.  Polyliedrit  steel 
ground,  on  account  of  their  high  price,  or  their  low  ela-ti. 
limit,  but  some  of  which  are  employed  for  special  uses, 
because  of  their  high  resOii  ince  to  war.  coef- 

ficients "f  expansion,  or  reputed  resistance  to  oxidation. 
4.  Carbide  tteek — including  all  the  high-speed  tool  steels 
and  certain  chromium  steels.  Perlitic  tteels:  The  hi 
treatment  of  these  should  be  similar  t,.  thai  of  ..nlirary 
-.  i.i.  they  should  be  .pun.  led  from  a  temperature 
slightly  above  the  highest  transformation  point  having 
been  kept  at  this  temperature  long  enough  to  ensure 
complete  solution  of  the  carbide  The  time  of  ln-ating 
may  lie  advantageously  shortem  1  bj  raising  the  tempei 
ure.  but  the  metal  must   bs  allowed  to  cool  again  to  the 
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proper  temperature  before  quenching.  Special  perlitie 
Is  (nickel  steels,  etc)  eannot  be  treated  exactly  ae 
similar  carbon  steels,  for.  first,  the  solution  of  the  cementite 
they  contain  is  effected  with  difficulty,  so  that  the  time 
of  heating  must  l>e  prolonged  or  the  temperature  raised, 
and  second,  some  of  them  [manganese,  chromium,  vanad- 
ium, tungsten,  molybdenum)  are  very  sensitive  to  annealing, 
whilst  others  (nickel,  silicon)  an-  l>ut  little  affected  by  it. 
which  simplifies  greatly  their  treatment  after  i  ementation. 
Martensitie  steels  as  a  whole  are  but  little  used  ;  but  one 
class  of  them  is  valuable — those,  namely,  which  when 
cooled  slowly  show  a  purely  perlitie  structure,  but  when 
cooled  quickly  are  martensitie.  and  have  the  corresponding 
mechanical  properties.  In  quenching  these  steels,  it  is  not 
necessary  to  specify  the  temperature  precisely  :  it  is 
enough  that  it  should  be  well  above  the  transformation- 
temperature  of  350° — H50°  C.  In  regard  to  these  steels, 
it  must  be  remembered  thai  very  slight  variations  of 
composition  produce  very  serious  changes  in  structure. 
making  them  pass  into  the  completely  martensitie  or  the 
completely  perlitie  class.  Polyliatric  steels:  There  is  a 
practice  i  if  quenching  these  steels  at  a  very  high  temperature 
to  make  them  more  "  sweet."  and  workable.  This  practice  is 
entirely  to  be  condemned,  for  it  enormously  lowers  the 
elastic  limit — many  accidents  which  have  occurred  with 
high-nicknl  steels  are  attributable,  in  the  author's  opinion, 
to  this  treatment.  Steel  so  treated  shows  a  structure 
analogous  to  that  of  "  burnt  "  steels.  Carbide  steels  : 
The  conditions  of  quenching  should  be  such  as  to  secure 
that  after  treatment  no  undissolved  carbide  remains  and 
that  the  martensite  formed  may  be  extremely  fine. 
These  complex  carbides  dissolve  in  iron  less  easily  than 
cementite.  and  each  requires  individual  treatment — e.q.. 
the  carbides  in  some  of  the  tungsten  and  molybdenum 
steels  dissolve  at  s.jo:  ( '..  those  in  certain  chromium  steels 
not  below  1200°  C,  and  those  in  some  high-vanadium 
steels  will  not  disappear  at  any  temperature.  In  each 
ease,  when  a  certain  t>-ni]>erature  is  reached,  solution  of  the 
carbides  .vill  begin,  and  time  and  additional  rise  of  tem- 
perature are  then  factors  which  may  substitute  one  another; 
usually,  the  best  treatment  is  short  time  at  high  temperature, 
(provided  the  steel  is  not  injured  by  the  high  temperature), 
as  the  risk  of  surface  decarburisation  is  less. — I.  T.  D. 

Wtdnumstadlen's  figures  :   Artificial  reproduction  of in 

carbon  steel.     N.    Belaiew.       Revue    de    Metall..    1910. 
7.  510  -521. 

I»  certain  steels  which  had  been  cooled  with  extreme 
slowness,  sections  were  found  to  show  Widmanstadten's 
figures  quite  as  clearly  as  many  meteorites.  The  author's 
vie»-  is  that  the'  fir=t  crystallisation  from  a  molten  steel  is 
octahedral  iron,  and  that  when  the  cooling  is  extremely 
slow  these  octahedra  have  time  to  assume  the  same 
orientation.  During  cooling  after  solidification,  secondary 
i  illisation  sets  in,  and  lamella;  are  formed  in  four 
directions  in  the  octahedron.  According  as  the  section 
taken  is  parallel  to  the  face  of  the  re'ated  cube,  the  octahe- 
dron, or  the  dodecahedron,  or  at  an  angle  with  any  or  all 
of  these,  the  crossing  of  two  sets  of  lamella?  at  right 
angles,  of  three  sets  at  l»0J.  or  of  different  systems  both 
cut  at  an  angle,  is  seen,  and  it  is  this  which  constitutes 
Widmanstadten's  figures.  These  figures,  therefore,  are  not 
peculiar  to  nickel-iron  alloys,  but  should  be-  also  discover- 
able in  carbon-steels,  the  behaviour  of  which  on  cooling  is 
generally  similar  to  that  of  the  nickel  alloys.  Osmond  has 
even  observed  a  similar  structure  in  Swedish  iron  very 
slowly  cooled,  and  martensite  is  probably  a  case  of  the 
same  structure,  of  very  small  dimensions,  and  modified  by 
the  various  orientation  of  the  original  octahedra.  Such 
a  structure  is  characteristic  of  overheated  steel,  and 
dangerous  from  a  mechanical  point  of  view. — J.  T.  D. 

Cementation  ;      TlteoreticaU     and      practical      >]><ervntions 

on .     L.  Guillet.     Rev.  de  Metall,  1910.  7,  19i>— 500. 

(See  also  this  J..  1909,  838.) 
The  several  factors   in   the   process   of  cementation  are 
considered.     Steel     The  speed  ol   penetration,  or  rate  ol 
increase  in  thickness  of  the  cemented  layer,  is  independent, 
in  carbon  steeLs.    of    the    content    of    carbon.     The    most 


suitable  metal  for  cementation  should  not  contain  mors 
than  HT2  per  cent,  of  carbon.  0-30  of  manganese.  0-30  ot 
silicon.  Cement. — The  cementing  mixtures  now  most  in 
us.-  arc  :  Wood  charcoal  and  barium  carbonate  (60  per  cent, 
of  charcoal),  potassium  ferrocyanide  and  bichromate. 
wood  charcoal  with  10  per  cent,  of  common  salt.  Then. 
retically,  the  best  cement  would  be  a  bath,  liquid  at  the 
temperature  of  cementation,  in  which  the  pieces  for 
cementation  would  be  immersed;  but  no  such  bath,  free 
from  the  serious  defect  of  emitting  poisonous  fumes,  has  y.-t 
been  suggested.  In  general,  the  best  cement  is  one  which 
will  act  gradually,  and  not  "  brutally  "  ;  but  where  only  ■ 
thin  layer  of  cemented  material  is  desired,  and  fragility 
is  not  to  be  feared,  such  a  "  brutal  "  cement  as  ferrooy* 
ankle  and  bichromate  may  be  used.  A  good  cement,  too. 
should  be  constant  in  its  effects,  and  not  be  readjfy 
exhausted :  such  is  the  charcoal  and  barium  carbonate 
mixture.  Time  and  temperature. — These  two  factors 
affect  the  thickness  of  the  cemented  layer  :  experiments 
of  the  author's  showed  that  at  850°  ('.  the  thickness  after 
i  hour  was  01  mm.,  and  after  8  hours  T5  mm.,  whilst 
the  corresponding  figures  at  1000°  ('.  were  0-5  mm.  and  3-0 
mm.  Investigations  have  been  made  as  to  the  temperature 
at  which  cementation  begins  ;  whilst  these  have  had  as 
yet  no  definite  result  il  m-ivbe  taken  asestablished  that  it 
does  not  occur  a:  a  practicable  rate  below  850°  C.  The 
ultimate  effect  of  cementation  is  dependent  not  only  on  the 
circumstances  enumerated  above,  but  also  on  the  sub- 
sequent heat  treatment  of  the  metal  (see  following 
abstract).— J.  T.  D. 

Cemented    steels;     Heal    treatment    of   .     L.    Guillet. 

Revue  de  Metall..  1910.  7,  501—510. 

TnE  aim  of  heat  treatment  of  cemented  products  i-  t" 
obtain  externally  the  great  hardness  of  quenched  hard 
steel,  and  internally  a  non-fragile  core.  The  usual 
practice  is.  in  the  case  of  objects  cemented  at  851)  I'.,  to 
cool  after  cementation,  then  quench  in  water  from  7"'1  ]  I 
whilst,  where  the  cementing  temperature  has  been  lotto-  ('.. 
the  products,  after  cooling,  are  first  quenched  from  1000°C. 
for  the  regeneration  of  the  core,  then  again  quenched  from 
750'  ( .'..  to  harden  the  exterior.  Experiments  by  the 
author  have  shown  that  these  methods  of  treatment  are 
justified.  Cementation  is  proved  to  have  no  special 
effect  on  the  core,  other  than  prolonged  heating  at  the  same 
temperature  ;  and  heating  at  850°  C.  produces  no  mechani- 
cal deterioration,  so  that  no  regeneration  of  the  core  is 
needed  where  that  temperature  has  not  been  exceeded  in 
the  cementation.  Where  the  temperature  has  been 
1000°  C,  however,  quenching  of  the  core  is  necessary,  and 
no  lower  temperature  than  1000°  C,  will  make  the  metal 
homogeneous  in  a  practicable  time.  Hence  the  quenching 
from  10003  C.  ;  but  as  this  produces  a  martensitie  structure 
in  the  exterior  a  second  quenching  from  850°  C.  is  necessary 
It  is  not  possible  to  judge  of  a  cemented  piece  simply  by  the 
fineness  of  the  fracture,  for  the  size  of  the  grains  can  he- 
altered  considerably  by  altering  the  mode  of  breaking. 
Most  objects,  after  heat  treatment,  are  tempered ;  the 
author  has  found  that  tempering  for  five  minutes  at 
200  ('..  gives  the  best  results.  Experiments  to  ascertain  the 
possibility  of  transferring  by  cementation  other  elements 
than  carbon  have  so  far  given  no  very  definite  results ; 
bronzes  of  different  tin-content  have  absorbed  tin  one  from 
another,  but  a  steel  bar  nickelled  externally  showed  DO 
penetration  of  nickel. — J.  T.  D. 

Cast-iron   and  steel;      Use    of     ferro-t Itanium    with . 

L.  Treuheit.  Stahl.  u.  Eisen.  1910.  30,  1192—1201. 
The  metal  was  melted  in  a  cupola  or  other  furnace, 
and  part  of  a  charge  run  into  a  pan,  when  ferro-titanium 
containing  cither  25,  15,  or  10  per  cent,  of  titanium  was 
added.  No  rise  of  temperature  could  be  detected  after 
the  addition.  There  was  no  appreciable  difference  in  the 
percentage  of  metalloids  present,  the  sulphur  being 
diminished  by  0-OO3  per  cent.,  and  no  titanium  had  been 
absorbed.  A  large  number  of  tensile  tests  were  made  but 
no  alteration  of  any  marked  character  was  observed,  and 
the  author  states  that  there  was  no  apparent  hardening 
effect  as  the  result  of  the  addition  of  the  ferro-titanium. 
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per  contains  a  large  number  of  tables  of  tin-  results 
obtained,  and  is  illmt i ai<->  1  by  twenty  microphotographs 
of  fractures.   -A.  H.  ( '. 


t'rrrv-titinitim  ;     Ust    of in   Bessemer   rails.     I'     II. 

Dudley.     .1.    [nd.    Eng     (hem.,    1910,    2.    299-    301. 

nt  ami  M  lias  I >. - . - 1 1  found  b\   iln-  an! her  t.i  nugment 
ighness  anil   ductility  of   the    Bessemer  rails  of  0-6 

nil  O'OOU  phospli h  which  wore  designed  for  the 

irk  Central   Lines,    190S  specifications      The   fil  I 

tests    weii'    very    satisfactory,    and    these    results 

i\    been   further   verified   by   two   winters'   Bervice 

the    pi  nil     Bessemer    rails    in    a    ti-inch     limdb. 

.■■  ii  in  had  developed  a  number  of  fracl  ures,  those  rontain- 

nium  under  the  same  experimental  conditions 

h  the  unusually  severe  winter  ol   1 91 19  without 

ll  ivas  observed  that   by  the  use  of  ferro- 

m  the  setting  of  the  ingots  was  improved,  and  that 

tinn  upon  the  purification  of  the  metal. 

i  subsidiary   deoxidiser  in  addition  to 

lereentage  of  iron  oxides  in  the  steel,  the 

nium  also  redueeil    i  portion  of  the  nitrogen,  in 

reasing    the    brittleness    and    adding    to    the 

-  of  the  metal-      Kor  the  same  carbon  content  the 

la  t-ht\    averages  higher  and   runs   more  uniformly  for  a 

umber  of  heats  when  ferro-titaniura  is  used  than  in 

emer   steel.      Plotting    the  elongation   (under 

ip   test.   2000   Hi.   falliug   20  ft.)  and   the  ductility, 

iM  been  found  by  the  author  to  be  of  great  value  in  rail 

Manufacture  for  high  speed  trains. —  J.  P.  0. 


ftmtilicon  manufactured  i<i  llu  electric  furnace.  1".  \V. 
Binrichsen.  Mitt.  Kgl.  Materialpriifungsamt,  1910,  28, 
283-  292. 

hoi  desi  ribes  experiments  made  with  5  commercial 
of    ferrosilicon  manufactured  in  the  electric   fur- 
id  brings  under  review  investigations  made  by  other 
lorkcrs  on  the  same  mat. nil.  with  the  view  of  establishing 
li"  Muse  of,  and  thereby  devising  means  for  preventing 
I'leiits  arising  from   the   poisonous  and  explosive   gases 
rhich  are  given  off  by  thi-  material.      In  the  experiments 
I.    successive   quantities   of  damp  air   were  drawn 
rrosilicon    broken  down  to  the  size  of  hazel  nuts, 
nd  the   phoephoretted    hydrogen   evolved   was   absorbed 
isium  hypochlorite  solution.      In  two  cases,  further 
.mimes  of   phosphoretted   hydrogen   were  obtained   on 
.    the  samples,  after  the   Hist    treatment,   to  stand 
ti  a   sealed    vessel   for  some    weeks.      | n   this   connection, 
mil  Grabe  have  shown  (Teknisk  Tidskrift,  1910,  7. 
289)  that  phosphoretted  hydrogen  is  mechanically 
id    in    lumps    of    ferrosilicon.       In    none    of    the 
.tuples  did  the   phosphoretted   hydrogen  obtained  corre- 
DOM   with    more   than   a   small    percentage   of    the   total 
a-  present,  nor  were  these  amounts  proportional. 
'titent  seemed  more  the  determining  factor, 
iples  richer  in  silicon  giving  th"  smaller  amounts  of 
ictted    hydrogen.      This   gas   is   doubtless   formed 
I  nun    phosphide    occurring    as    an    impurity,    and 
re  a  higher  temperature  is  required  for  the  production 
I  the  richer  grades  of  ferrosilicon.  we  have,  in  the  conso- 
nant decomposition  at  a  high  temperature  of  much  of  the 
il  mm  phosphide  present,  the  probable  explanation  of  the 
elation    existing    between    the    silicon    content    and    the 
mount    of    phosphoretted     hydrogen    obtainable.      None 
I    the    samples    tested     give    ar seiiiuret ted      hydrogen. 
this    J.,     1910,    356)    ..li t  unci    hydrogen,    phos- 
horettcd  hydrogen,  and  arseniuretted  hydrogen   by  the 
I'll   of   steam    on    samples    ,,f    ferrosilicon.      He,    also. 
iund  that  the  higher  grades  gave  the  smaller  amounts  of 
hosnhoretted   hydrogen   and    that    none   containing   over 
0  i«t  cent,  of  silicon  gave  arseniuretted  hydrogen.     The 
nther  reviews  the  precautions  recommended  by  various 
othorities.    including    the     English     Local     Government 
loard  (this  J.,   1910.   154).     It   is  universally   recognised 
n»1    the    most    dangerous    grades    are    those    containing 
etween  30  and  70  per  rent,  of  silicon.— T.  St. 


WW     Hun  ii  hsen. 
1910,   28.   229     246. 


tungsU  n-oiei  /  .■    I  in/ . 

Mitt.    Kgl.     Maleii.ilpi  ut  iingsainl , 
(See    also    this    J.,     1909,    718.) 

Tl    M.slKN    should    be    pi  •  ■   I  pit  .it  i  1 1    i  pi  ,1  III  1 1  a  I  1  \  i  1  \     b\     liell/l- 

dine  hydrochloride,  only  in  tin-  a  i.e..  of  chromium.  When 
this  latter  metal  is  present,  precipitation  with    men 
nitrate   is   much   to   be   preferred.     With   regard      .   the 
determination  ol  phosphorus,  it  was  found  thai  when 

element  was  precipitated  with  amm un  molybdate  from 

solution,  conl  lining  tungsten,  the  pre  ipit  ite  iiIh.h  con- 
tained tungStio  oxide.  Attempts  to  preeipitati  phu 
phorus  ipi.intn  iti\. ilj  as  phoaphotungatate  wen-  however 
not  successful,  nithei  from  neutral  or  acid  olutions. 
Experiments  were  then  made  to  devise  b  modification  oi 
ITinkener's  method  so  that  tungsten  would  be  kept  entirely 
in  solution  when  the  phosphomolybdate  precipitate  was 
formed.  It  was  found  that  the  phosphorus  precipitate 
obtained  either  by  the  use  oi  magnesia  mixture  or  am- 
monium molybdate,  could  in-  freed  from  tnngstic  oxide 
by  dissolving  in  nitric  acid  or  ammonia,  as  the  case  may 
I.  ■.    and    filtering.      The   filtrate  is  treated    with   fhe   other 

iii.    The  steel  maj  be  dissolved  in  dilute  nitri   ai  id 

and  the  bulk  of  the  tnngstic  oxide  removed  in  the  well- 
known  manner  by  taking  the  solution  to  dryness  and 
baking,  et  .  The  phosphorus  is  precipitate. I  as  phospho. 
molybdate  in  the  way  usual  for  sic. -Is,  and  then  anj  con- 
taminating tnngstic  oxide  is  got  rid  of  by  successive 
precipitation-  of  the  phosphorus  with  magnesia  inl- 
and ammonium  molybdate.  the  tungstic  oxide  being 
removed  from  the  solutions  by  filtration.  — T.  St. 

Iron-nickel  system.     It.  Ruer  and  E.  Schiiz.      Metallurgie, 
1910,  7.  4ir,   420. 

\i.i..ivs    w.-i.     prepared    by    melting    ir -out, lining    0-08 

per  cent,  of  carbon,  0-08  of   manganese,  uu|   ,,f  silicon, 


10      20     30    4-0     50    60     70   80    90     100 


phosphorus,  and  sulphur,  and  0-03  o  with  electro- 

lytic nickel  containing  as  the  only  impurity  0-19  per  cent. 
n  in  i  in  ._ne-n  fined  -  rrn  ible  in  a  kryptol  furnai  e. 
The    minimum    solidifying    ]vint     occurred    at     1436    C\ 

corresponding  to  711  per  Cent,  of  ni'  kel.      The  relationship 
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of  tIu-  magnetic  permeability  to  temperature  end  concen- 
tration of  tin-  nickel  was  uo  determined  (see  Fig.).  In 
the  rich  irreversible  alloys  (30  to  100  per  cent,  oj  nickel) 
the  temperatures  el  which  loss  of  magnetisation  occurred 

end  its  return  on  cooling  were  identical,  and  Bbowed  a 
maximum  .it  the  70  per  cent,  nickel  concentration,  FeNi.. 
Among  the  low  nickel,  irreversible,  alloys  (0  to  30  per  cent. 
oi  nickel)  the  point  d,  conversion o{  <i  into  B  iron,  occurred 
773  ■  with  a  lag  of  about  7  C  attributed  to  the 
experimental  conditions;  thecurve  </.  gives  the  tempera- 
ture at  which  the  alloy  lost  its  magnetisation  on  heating, 
while  the  curve  <//  shows  the  temperature  of  its  return  on 
cooling.  The  point  e/  at  366°  C.  is  the  transformation  of 
the  J  non-magnetic  nickel  into  the  «  magnetic  nickel, 
and  the  curve  gbi,  from  100  to  40  per  cent,  of  nickel,  shows 
the  temperatures  at  which  the  transformations  on  heating 
and  cooling  of  the  reversible  iron-nickel  alloys  were 
identical.  The  dotted  curve  it  shows  the  slight  difference. 
on  heating  and  cooling,  in  the  temperature  of  transforma- 
tion of  the  alloys  containing  from  30  to  40  per  cent,  of 
nickel.  An  alloy  containing  l'7 ■fi  pel  cent,  of  nickel  was 
irreversible,  while  that  containing  30-0  per  cent,  of  nickel 
was  reversible.  The  specific  resistance  of  alloys 
varying  only  by  5  per  cent,  of  nickel  content  was  also 
determined.  This  showed  a  sharp  rise  from  25  to  40  per 
cent,  of  nickel  with  a  maximum  at  35  per  cent.,  falling 
sharply  again  to  45  per  cent,  of  nickel,  there  being  then  no 
great  variation  up  to  pure  nickel,  the  existence  of  FeNi,  at  a 
68  per  cent,  concentration  not  being  in  any  way  well 
defined.— A.  H.  C. 

Tlte  Nickel  industry.  Times  Eng.  SuppL,  July  20,  1910. 
The  world's  production  of  nickel,  which  showed  a  marked 
increase  during  the  years  subsequent  to  1900.  has  for  the 
last  few  years  remained  fairly  constant.  The  demand 
has  been  steady,  but  there  seems  very  little  doubt  that 
it  would  have  been  much  greater  had  the  metal  been 
obtainable  at  a  slightly  lower  price.  The  price  has  been 
high  chiefly  through  the  instrumentality  of  the  Inter- 
national Nickel  Company,  which  has  controlled  prices  in 
America  and  has  succeeded  in  influencing  outside  markets. 
The  properties  of  nickel  in  itself  are  such  that  it  will 
always  command  a  wide  sphere  of  utility.  Its  resist- 
ance to  the  attack  of  alkalis,  the  difficulty  with  which  it 
is  corroded  by  most  acids.  it<  durability,  and  the  high 
polish  it  is  capable  of  taking  place  it  high  amongst  the 
commoner  metals.  It  is  these  properties  which  have 
led  to  its  adoption  for  such  purposes  as  field  and  ship 
cooking  uteasils  and  for  replacing  copper  as  coinage. 
while-  it  has  long  been  used  for  elei  tro-plating,  and  in  this 
respect  is  little  inferior  to  silver,  while  obtainable  at  a 
mnch  smaller  cost.  Nickel  will  alloy  with  most  of  the 
useful  metals.  Amongst  such  alloys  the  so-called  ( .erman 
silver,  which  consists  essentially  of  nickel,  copper,  and  zinc, 
is  mo>t  widely  known.  The-  most  valuable  properties  of 
German  silver  are-  its  white  colour,  its  brilliant  lustre, 
hardness,  tenacity,  toughness,  malleability,  ductility, 
and  power  of  resistance  to  many  chemical  influences. 
The  presence  of  cobalt  does  not  seem  to  interfere  with  these 
properties.  A  new  alloy  known  as  monel  metal,  which 
consists  of  one  part  copper  and  three  parts  nickel,  with  a 
small  amount  of  incidental  impurities,  has  many  excellent 
properties,  chief  of  which  is  its  gnat  resistance  to  the 
attack  of  acids.  It  is  the-  combination  known  as  nickel 
st'-e  I.  however,  which  utilizes  most  of  the  nickel  mined 
at  the  present  clay.  Nickel  steel  is  principally  used  for 
armour  plates,  but  the  toughness  of  this  alloy  or  mixture 
renders  it  also  applicable  for  other  purposes.  Recent  tests 
have  shown  its  utility  for  rails  and  for  rivets,  and  it  has 
been  adopted  for  the  barrels  of  small  arms.  Th"  presence 
of  nickel,  up  to  2"  per  cent.,  in  steel  increases  the  elastic- 
limit  and  breaking  stress,  and  Steele  rich  in  nickel  arc 
practically  non-corrodible.  Alloys  have-  been  made  con- 
taining, a  high  percentage  < >f  nickel,  but  it  has  been  found 
that  for  general  purposes,  taking  into  account  the  rela- 
tively high  price  of  the  metal  (at  present  about  £100  a 
ton  .  the  heel  result  is  obtained  with  the  greatest  economy 
wln-n  it  is  present  to  the  extent  of  about  i!  jht  cent. 

Until  e|uitc  recently  the  entire  nickel  supply  of  the  world 
was  obtained  either  from  the  Sudbury  district  of  Ontario 


Canada,  or  from  the  ores  of  New  Caledonia.  The  otha 
sources  are  still  insignificant  compared  to  these,  but  then 
i-  a  possibility  of  great  developments  in  the  near  future 
About  60  per  cent,  of  the  weald's  nickel  supply  is  minei 
at  the  present  time  in  the  Sudbury  district.  As  earl]  ai 
177(1  Canada's  deposits  in  Algoma,  which  border-  o 
Sudbury,  were  worked  as  a  source  of  copper  ;  but  the'  tnn 
nature  of  the  deposits  was  not  recognized  till  in 
times  the  officers  of  the  Canadian  Geological  Survei 
pointed  out  that  they  would  probably  be  workable.  Tin 
Sudbury  deposits  first  attracted  notice  in  1SS3.  during 
the  construction  of  the  Canadian  Pacific  Railway,  am 
in  lSSO  they  were  first  exploited  for  nickel.  The  on 
in  this  district  is  mined  and  treated  by  two  romp 
the  Canadian  Copper  Company  and  the  Mond  Nicke 
Company.  A  new  company,  the  Diamond  Nickel  I 
Company,  has  started  operations  in  the  Northern  range 
The  ore  of  the  Canadian  Copper  Company  is  i  hiefly  raise 
from  the  Creighton  mine,  which  is  rich  in  nickel,  while  tin 
Mond  Nickel  Company  obtain  their  supply  principally 
from  the  Victoria  mines.  The  ore  is  smelted  into  a  matte 
by  the  Bessemer  process,  and  this  matte,  which  contain 
about  40  per  cent,  of  nickel  and  about  the  same  amoun 
of  copper  is  then  shipped  for  the  production  of  pun 
nickel,  by  the  former  to  Constable  Hook.  Nova  ScotU 
and  other  places,  and  by  the  latter  to  South  Wales.  Tin 
ores  from  the  Cobalt  district,  winked  for  their  high  silvei 
content,  give  the  only  other  supply  from  Canada,  but  ii 
this  ease  the  metal  is  only  a  by-product,  and  the  nicke 
content  is  not  reckoned  with  in  the  sales.  There  an 
indications  of  workable  deposits  further  north  in  Canada 
Returns  for  the  nickel  industry  of  Ontario  in  1908  give 
the  following  figures  : — Ore  raised.  409,551  short  tone 
ore  smelted.  360.180  tons;  Bessemer  matte  produced 
21.197  tons;  nickel  contents.  9.572  tons;  copper  con- 
tents, 7,503  tons.  The  ore  also  contains  considerable 
amounts  of  silver,  palladium,  platinum,  and  gold. 

All  the  ore  in  New  Caledonia  is  exported  to  France 
Great  Britain,  and  Germany  for  smelting,  although  plant 
have  often  been  discussed  for  treating  the  ore  on  the  island 
In  Great  Britain  the  ore  is  treated  by  the  Glasgow  Nicke- 
Company  at  Kirkintilloch.  The  approximate  output  "1 
nickel  ores  from  New  Caledonia  during  the  year  1909  was 
120.000  tons. 

There  are  now  two  other  countries  which  produce 
nickel.  In  Norway  it  is  worked  in  the  valley  of  Sol  B 
dalen.  not  far  from  Christiansand.  The  output  in  19o> 
was  only  81  tons,  but  has  now  probably  much  im 
Nickel  was  produced  in  the  United  States  for  the  first  tine 
from  its  own  ores  in  1908.  by  the  North  American  Leai 
Company,  but  the  production  was  small.  The  Orfonl 
Copper  Company  and  the  Balbach  Refining  Companj 
refine  nickel,  but  obtain  their  supply  from  the  Bessemerife 
matte  from  Sudbury  or  from  other  sources.  A  deposit  ol 
ore  somewhat  resembling  the  Sudbury  ore  has  been  founc 
in  Nevada,  but  has  not  been  worked.  Particulars  of  k 
recent  development  at  Webster.  Jackson  County.  North 
Carolina,  were  given  lately.  Dr.  Hennig  has  worked  OBl 
a  process  for  direct  reduction  in  the  electric  furnace  of  f 
nicke]  silicate  ore  founel  there.  A  product  consisting  *»■ 
silicides  of  nickel  and  iron  with  some  chromium,  aluminium 
magnesium,  and  a  little  carbon  is  obtained,  which  can  fc< 
applied  directly  to  the  manufacture  of  nickel  steel.  The 
production  of  ferro-nickel.  nickel  alloys,  and  metalli' 
nickel  is  also  contemplated.  For  refining  nickel,  or  obtain 
ing  the  metal  from  a  nickel-copper  matte,  various  processes 
have  been  adopted.  The  preparation  of  nickel  oxide  am 
direct  chemical  reduction  gives  an  impure  product  as  i 
rule.  Formerly  commercial  nickel  only  contained  abou< 
94  per  cent,  of  the  metal,  but  in  the  last  few  yearn  tin 
commercial  metal  has  greatly  risen  in  purity.  An  analy»i-* 
of  one  of  the  best  makes  of  nickel  would  give  figures  0 
the  following  order: — Nicke]  991  per  cent.,  cobalt  n 
per  cent.,  iron  0-3  per  cent.,  carbon  O-05  per  cent.,  ma" 
ganese  005  per  cent.,  silicon  010  per  cent.  These  figure 
and  the  nature  of  the  elements  present  as  impurilies.  0 
e  ourse  vary  according  to  the  nature  of  the  ore  and  th> 
methods  adopced  in  refining  it.  In  the  United  State.- 
-inn-  1894,  electrolytic  methods  have  been 
employed.     Copper    is    deposited    apart   from    the    nicke 
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in  the  actual  electrolysis.  Nickel  i^  almost  invariably 
deposited  from  solutions  which  have  been  made  alkaline 
b\  tin  addition  "I  ammonia.  cop|>cr  tun  nig  boon  eliminated 
in  ■  previous  operation.      In  Germany,  at  the  Papcnburs 

n.irk-  "I  the  A 1 1 _- 1 •  1 1 1 ■  ■  1 1 1 , ■  ICloktro-.Mctallurgischc  Gcsell- 
i  mi  electrolytic  process  known  as  the  Hocpfnei  pro- 
|  t-  been  adopted.  In  Vmerien  the  chief  processes 
which  have  been  tried  or  adopted  are  the  Thuni  process 
it  the  Bolbach  Company's  works,  Newark,  the  process 
,,(  the  Orford  Copper  Company  at  Bayonnc,  New  Jersey, 
the  Brown  process  at  Cleveland,  Ohio,  by  the  Canadian 
luppci    Company,    and    the    Hybincttc    proci  I     Sault 

s.niii.    Marie. 

The  carbon   monoxide   process   adopted    by   tin-    Mond 
Nickel  Com|wny  at   their  Clydarh  works  in  South  VValee 
nickel  of  a  very  1 1 i ^ 1 1  degree  i  it  purity,  seldom  less  tlrnn 
n  ii  |-i    i-iit.,  the  small  trace  of  foreign  elements  left  being 
-I   .iii.l    iron.      Since   no  other  clement    present    under 
conditions,  with  the  exception  of  iron  to  a  very 
limited  extent,  forms  a   carbonyl,    the  nickel  is  free  from 
.•ther  metals,  ami  especially  from  cobalt,  which  is  separated 
with  extreme  difficulty  in  ether  methods  of  refining, 
metal  appears  on  the   market   in  the  form  of   jM-lb-t s 
ing  '"  •'"'  "I'  '"  •'  "'  '"■  'n  diameter.     The  works  at 
nt  turn  out  about   1,800  tons  of  nickel  a  year,  but  arc 
■    much   enlarged.      'The   future   production   of   nickel, 
v  rale  in  so  far  as  it  will  be  used  for  the  manufacture 
kel  steel,  will,  it  seems,  he  in  the  formation  of  ferro- 
im  kel  by  direct  reduction  in  the  electric  furnace,  and  with 
,  heap  ele,  trie  power,  and  by  working  possibly  .some  of  the 
-.nines  "I    nn  kel   nut    yet   tapped,   it   seems  probable  that 
the  price  may  In nsidcrably  reduced.     Then'  are  indica- 
tions, however,  that  vanadium,  or  mixtures  of  vanadium 
and  chromium,  if  the  former  can  be  obtained  sufficiently 
i'ly.  mm  replace  the  use  of  nickel  ;   but,  whether  or  not 
it  is  superseded  as  a  toughening  addition  to  .steel,  the  fact 
o  mi. uns  that  pun-  nickel,  by  reason  of  its  excellent  pro- 
parties  as  a  metal,  must  always  find  its  uses,  and  the  extent 
to  which  it  is  employed  will  depend  on  its  cost. 

front   hint  ;    S,  partition  of  and  tht    analysis 

muih-lead  alloy*.      II.    F.    V.    Little  and   E.   Cabell. 
Analyst.    1910,   35.   301—306. 

I  in:  authnis  find  thai   the  formate  method  described  by 

Banker!   and  Smith  (this  J..   1897,   164)  is  reliable  for  the 

lion  of  bismuth  from  lead,  provided  that  the  double 

iiimi  recommended  is  carried  out.  The  bismuth 
■  »\  I-  determined  by  dissolving  tin-  precipitate  oi  bismuth 

i  mile  in  hut  dilute  nitric  acid,  diluting  the  solution 
la  a  volume  of  250  i.e..  neutralising  the  excess  ol  ai  id  by 
ill.-  addition  of  sodium  carbonate,  and  precipitating  the 
bismuth  as   phosphate.     The  filtrates  containing  the  lead 

■  led   with   hydrogen  sulphide,   the  lead  sulphide  is 

collected  mi  a   filter,   ami   converted  into  sulphate   in  the 

i-u.il  «ay.     The  method  was  also  applied,  with  satisfai  tory 

•-ulis.    p.    alloys     containing     bismuth,    lead.    tin.    and 

cadmium.     The  tin  was  determined  in  one  portion  of  the 

alloy,  and   the  remaining  constituents  in  another,  except 

the  tin   was  estimated    electrolytically.      From  0-5 

mi.  of  the  alloy  was  dissolved  in  nitric  acid    the 

imie  acid  was  filtered  off.  washed  with  hot  dilute 
nunc  arid,  and  redissolved  in  warm  ammonium  hydro- 
Mirphide  solution.  After  filtration,  the  insoluble  sulphides 
'which  wen-   present   in  small  quantities  as  oxides  in  the 

nnic  acid)  were  dissolved  in  hot  nitric  acid  and  the 
solution  added  to  the  first  filtrate.  The  latter  was  then 
evaporated  to  a  small  volume  to  expel  most  of  tin'  nitric 
a.  id,  th.  solution  was  diluted  to  300  c.c.  with  cold  water. 
ami  tin  bismuth  separated  twice  as  basic  formate  in  the 
manner  described  previously.  The  cadmium  remained 
in  the  tiltrate  from  the  lead  sulphate  ami  was  determined 
!;>  ally  from  a  cyanide  solution.  The  tin  was 
either  determined  as  oxide  in  the  usual  way  or  by  clectrolys- 
ammonium  hvdrosulphide  solution  of  the  meta- 
•tanni,   acid. — W.  P,  S" 

aolutions  ;      Protrrthi     albiliniti/     in     .      R. 

B.  11.     Ens.    and    Min.    J.,    1910,    90.    :!.     (So-    this    J., 
1910.  Tol 

W  Hfy  testing  for  protex  live  alkalinity  in  cyanide  solutions. 


by  '  onvertinfl  the  potassium  ■  yanide  into  double  .  yaiudi 

with  standard  silvei   nitrate  in  the  prose ■•!   potassium 

iodide,  ami  titrating  the  residual  alkalinity  with  standard 
sulphuric  ai  ill,  an  emu  niai  ooi  ui  through  the  formation 
ot  additional  potassium  cyanide  by  the  interaction  ol  tht 

slight    precipitate   ol    silvei    cyi le   with   the    potassium 

n  ii  I  nle.  The  author  suggest!  deb  raiining  ihe  free  i  yanidi 
b\  ulvei  nitrate  Bolutton  and  the  t . . i . > l  ilkalinit]  in  a 
different  portion,  by  titration  with  sulphuric  acid,  using 
Sclim  hardt's  methyl  orange  at  indicator,  and  •  ■  bimating 
the  protective  alkalinity  by  difference      F,  Ii. 

Cyanide  solution ;  Precipitation  of  gold  from  -  by  carbon 
ui  lime.  K.  II.  Croghan.  ,1.  (hem.,  .Met.  am!  Min. 
Sw  ..  s.  Africa,  1010,  10.  891—393. 

I'.xri  .uiMi'.s  Is   wile   made  to  ascertain   to   what    extent    the 

ii  iii.  ni  carbonaceous  matter,  present  in  the  lime  used  as 
protective  alkali  in  the  cyaniding  oi  gold  ores,  is  responsible 
forthe  precipitation  of  gold  in  the  treatment  tanks.  (See 
also  (al.le.ott.  this  .p.   [909,  868.)    t,.„  tests  w.ie  madi 

n  in  ■  ooo  c.c.  of  a  cyi le  solution,  containing  1  dwt,  "i 

L'l'ld  per  ton  ami  the  equivalent  of  lo  lb.  of  lime. .  ontaining 
from  Hl.'i  to  o-ni  per  cent,  of  carbon  respectively.  Tin 
weight  "I  L'"ld  obtained  from  those  tests  containing  "I 
per  cent,  of  carbon  or  over,  ill  the  lime  was  only  0"01 
The  author  however  suggests  that  lime  thai  contains  Oil 
per  cent,  of  carbon  or  over  should  not  be  accepted  for 
cyanide  work. — F.  R. 

Platinum-rhodium   thermoekment ;    The ,   from  0     lu 

1766°.     R.  Ii.  Sosman.      Am.  .1.  Sci.,  lido.  30,  1—15. 

Tut.  author,  with  Day  (this  .1.,  1910,  282)  ha-  com- 
pare I  the  platinum-rhodium  clement  with  the  nitrogen 
thermometer  between  the  melting  points  of  zinc  and 
palladium.  In  the  present  paper  the  comparison  is 
continued  downward,  using  the  boiling-points  of  benzo- 
phenone.  naphthalene,  and  water,  and  upward,  by  making 
a  determination  of  the  F...M.F.  of  the  couple  at  the  melting 
,  point  of  platinum.  This  temperature  is  taken  as  1766  t'  . 
on  the  ground  that  all  the  published  optical  determinations, 
whilst  they  differ  as  to  the  absolute  figure,  agree  that  tin 
difference  between  it  ami  the  melting  point  of  palladium  is 
206'.  Extrapolation  oi  the  curves  of  several  thenno-ele- 
incuts  with  different  percentages  of  rhodium  confirms 
this  figure  very  closelv.  'The  standard  fixed  |i"inls  DBCti 
arc:  [ce,  m.  p.,  0  :  water,  b.  p..  100° + 0-037  (780  mm.); 
naphthalene,  b.  p., 217  7+0-067  (760mm.);  benzophenone, 
b.  p..  306  4+0063  (760  mm.) ;  o  admium,  m.  p.,  320  -  | 
zinc  in.  p..  418  -  ;  antimony,  m.  p.  (in  carbon  monoxide), 
629°-2  ;  silver,  in.  p.  (in  carbon  monoxide),  960  0  ;  gold, 
m.  p..  1062°'4 ;  copper,  m.  p.  (in  carbon  monoxide), 
|ns2  -0  ;  diopsidc.  m.  p.,  l:tor-2  ;  nickel,  in.  p.  (in  nitrogen), 
I  t;>^  :i  ;  cobalt,  in.  p.  (in  nitrogen).  1480  -8-  palladium, 
in.  p.,  1549°-2  ;  platinum,  imp.  17.V,  .  The  method  "t 
interpolation  used  was  to  draw  an  arbitrary  standard  curve, 
approximately  representing  the  relation  between  voltag' 
and  ti  in|Kiature.  and  to  plot  the  deviations  of  eai  h  of  the 
elements  useil  from  the  standard  mum-.  A  complete 
table  of  figures  for  such  a  standard  curve,  for  each  10  '  • 
is  given  in  the  paper  ;  the  figures  in  microvolts  foi  each  of  the 
fixed  temperatures  given  above,  beginning  with  naphthalene 
are:  1584,  2366,  2602,  3429,  6529,  9111,  10,296,  10,535, 
14,231,  14.060.  16,423,  16,140,  18,613.  The  variation  of 
E.M.F.  with  the  percentage  of  rhodium  inthealloj  was 
also  investigated,  and  found  to  be  continuous  within  the 
limits  of  experimental  error.  The  variation  with  h 
ature  of  thermo-electric  power  indicates  the  formation  ol 
solid  solutions.  Imi  no  compounds  between  0  and  .v>  per 
cent,  of  rhodium.      .1    T.  II. 

':  .V.  »'   prot  •  •■   for   i 

M.  I".  Schoop.     Met.   and   them.    Eng.,  1910,  8.   ft 

406.  (Sec  also  this  J.,  1910,  700 
The  object  to  be  coated  i-  passi  I  through  a  chamber, 
i,  into  which  the  molten  metal  from  a  crucible,  e,  is  pro- 
jected in  a  highly  at.,  i  used  condition.  The  spray  is 
produced  by  fon  'ing  the  metal  from  tin-  crucible  by  an 
incit  gas  at  a  pressure  oi  about  2.">  atmospheres  into  a 
very  fine  nozzle.  ./.  when    it  meets  a  jet  of  gas  previously 
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heated  in  ii  i nil, .-.  an. I  rjassing  at  right-angles  to  the  nn/./lr, .;. 
Hv  osing  an  oxidising  gas  at  the  jet  »  coating  of  aide 
may  be  obtained  in  some  cases,  t.g.,  lead  |>eroxide  may  he 


uiii : 


deposited  in  a  firmly  adhering  film  in  this  way.  Alloys 
may  I*;  deposited  by  simultaneously  spraying  two  different 
metals  from  separate  jets.  Among  other  applications  the 
process  may  be  applied,  owing  to  the  low  temperature  of  the 
spray,  to  the  coating  of  wood,  paper,  and  glass,  and  it  is 
suggested  that  balloons  may  be  rendered  gastight  by  the 
application  of  a  verv  thiu  film  of  aluminium  by  this  method. 

— H.  H. 


Cast-iron  ;  Enamels  for- 


Grunwald.     See  under  VIII. 


Patents. 

Precious-metal  hearing  materials  :   Process  of  treating . 

P.    \V.    Averv    and    E.    C.    Knowlcs,    Deadwood,    S.D. 

U.S.  Pat,  i.63.111.  July  5.  1910. 
Si MiiiHK  ores,  or  products,  containing  precious  metals 
are  treated  in  the  presence  of  a  suitable  oxidising  agent. 
with  a  solution  of  caustic  soda,  or  other  basic  substance 
.  apable  of  decomposing  the  sulphides  present  and  liberating 
the  precious  metals,  which  latter  are  recovered  in  any 
convenient  way,  after  the  solution  has  been  removed. 

— F.  E, 

[Cyaniding.]    Apparatus  for  dissolving  metals   and   other 

substances.     S.  Landau,    London.     From  A.  1>.  Landau. 

Tarkwa,  Gold   Coast,    \V.    Allien.      Eng.    Pat.    16.546. 

July  Iff,  1909. 

The  apparatus  consists  essentially  of   a   self  rotating  feed 

pipe,   for  the  introduction  of  cyanide  solution,  or  other 

solvent,  below  the  surface  of  ore  pulp  or  slimes,  whereby 

the  latter  are  agitated  and  mixed.      The  end  of  the  inflow 

pipe  is  fitted   with  a   rotatable  tube  having  an    extension 

Im-iiI   round  at  about  right  angles  and  having  a  tangential 

nozzle   at  its  end.     A  series   of   inflow   pijxs,   radiating 

from  a  common  centre,  may  be  furnished  with  rotatable 

ends,  the  whole  being  simultaneously  lowered    below  the 

surface  of  the  on-  pulp. — F.  R. 

Furnaces  for  roasting,  calcining,  smelling,  and  treating  ores, 
ami  for  reheating  billets,  and  heating  metals  generally. 
L.  A.  Smallwood,  Birmingham.  Eng.  Pat.  14,812, 
June  21,  1909. 

The  furnace  consists  of  a  single  grate,  or  other  source  of 
heat,  combined  with  a  primary  combustion  chamber,  the 
latter  directly  communicating,  by  means  of  dampers, 
alternately  with  one  of  a  pair  of  heating  chambers,  the 
further  ends  of  which  are  in  communication  with  one 
another.  The  waste  heat  from  the  directly  heated 
chamber  passes  back  through  the  other  ou  its  way  to  the 
stack,  and  preheats  a  fresh  charge  of  ore,  which  is  subse- 
quently directly  heated  by  the  reversal  of  the  flow  of  the 
heated  gases. — F.  R. 

Electric  furnace  for  metallurgical  purposes.  H.  F.  I). 
Schwann,  Belleville,  111.  U.S.  Pat.  962,532,  June  28, 
1910. 

Thb  furnace  consists  of  an  annular  chamber  furnished  with 
a  number  of  electrodes  and  having  an  annular  conical 
cover  ill  register  with  it.     The  cover  is  provided  with  a 


centrally  located  hopper  for  charging,  and  outlets  for  gases 
and  metallic  vapours.  An  alternating  current  transformer 
is  situated  in  the  central  space. —  P.  I!. 

Furnace;  Electric .   J.  H.  Reid.  Fr.  Pal    111.583, 

Jan.  15,  1910.     Under  Int.  Com.,  May  8,  1909, 

The  furnace  is  provided~with  a  fixed  i  irrin.de.  ami 
with  two   inclined    electrodes,  which  ma      be  regn 
lated,  and  which  are  opposed  the  one  to  the  other, 
above  and  on  each  side  of  the  first,  thus  formic. 
hopper  for    receiving    the  ore.     A  cooler  is  p 
below  to  receivejthe  metal  and  separate  the  Uj 
from  the  heavier  elements.     A  perforated  shaking 
plate  is  arranged  with  a  slight  inclination  over  which 
a  current  of  water  is  ascending,  so  as  to  entrain  tin 
lighter  elements  and  separate  them  from  the  metal 
which  falls  to  the  hot  torn  of  the  cooler.     Each  of  the 
movable  electrodes  is  submitted  to  the  action  of  an 

electric  motor,  in  which  the  direction  of   rotation  ma 

reversedjby  means  of  a  galvanometer,  when  the  voltage 
'    the  current  passes  a  determined  limit  in  one  direction  or  i  In 

other,  the  separation  of  the  electrodes   being  afterw  < 

automatically  regulated. — B.  N. 

Minerals    or    other    finely    divided    mtderials  ;    Separation 

of  .       Huff   Electrostatic  .Separator  Co.      Fr.  Pat. 

411,116,  Dec.  3,  1909. 

The  finely  divided  mineral,  mixed  with  water,  is  subjected 
to  the  action  of  a  halogen,  or  othersuitable  reagent,  whereby 
the  surfaces  of  the  particles  of  the  several  components 
become  differentiated  as  regards  their  aversion  to,  or 
attraction  for,  a  given  liquid  such  as  water.  Thus,  the 
particles  of  certain  components  (such  as  zinc  blende) 
become  less  susceptible  to  wetting,  and  consequently  tend 
to  float;  while  other  particles  (such  as  those  of  iron 
pyrites)  become  more  susceptible  to  wetting,  and  llm- 
tend  to  subside.  The  process,  as  conducted  in  the  ap- 
paratus described,  is  automatic  and  continuous,  the 
chemical  treatment  and  the  separation  by  flotation  anil 
subsidence  being  effected  simultaneously. — W.  E.  K.  P. 

Separation   <>f   oris   ami  tin    like  :     Process   and  appan 

for  the .      K.    Wynne   Bagshot,  Surrey,     Eng.  Pal. 

12,2lifi,  May  25  and  Nov.  24.  1909. 
A  MIXTURE  of  finely  divided  ore  and  water  is  mixed  with 
oil,  so  that  the  metalliferous  particles  In-come  coaled  wi!h 
oil.  The  mixture  is  then  concentrated  on  a  constantly 
oiled  endless  travelling  belt  of  plain  or  perforated  sll 
metal  or  metallic  gauze,  to  which  the  oiled  particles 
adhere.  If  required  the  adhering  particles  are  removed 
by  means  of  a  revolving  brush. — F.  R. 

Ore   ronce.nl rating   and   separating   apparatus.      I'',    and    II 
Dallemagne.  Passages,  Spain.      Eng.  Pat.  4334,  Fob.  21, 
1910.     Under    Int.  Conv.,  .May  8,   1909.       Addition   to 
Eng.    Pat.    11,1*4  of   1907. 
An  improvement  on  the  concentrating  table  described  in 
the  chief   patent  (see    Fr.    Pat.    378.895  of    1907,   this  J., 
1!K)7.    1203),  consists  in  substituting  an  eccentric  (of 
original    device    for    modifying    the    surface    movemeol 
of   the   table,    the   variation's    being   obtained    by   altering 
the  setting  angle  of  the  eccentric  with  regard  to  tie  optta! 
ing  lever. — F.  R. 

Metallurgical    i»im«,      T.    L    YViJlson    and    M.    M.    Hall, 

Ottawa,  Canada.     U.S.  Pat.  963,345,  July  5,   run. 
A  MIXTURE  of  silicon,  and  at  least  one  of  the  compound!  "I 
iron,  aluminium  or  magnesium,  is  smelted   with 
carbide,   with  or  without  carbon,  to  reduce  the  metalHi 
compounds   to    metal,    with    the    production   of   calon 
silicide. — F.  R. 

Briquettes;    Composition  of .      W.   J.  Shaw,  Assignor 

to  Int.  Tool  Steel  Co.,  Ltd.,  Toronto,  Canada.    U.S.  P»t- 
963,400,  July  5,  1910. 
i'i.um  is  made  for  a  briquette  consisting  of  Iih>  lb.  of  mag- 
netite sand,  10  to  20  lb.  of  powdered  charcoal,  0  to  10  ll>. 
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hi. I   III  to  20  lb.  "i  causl  ii    .ilk. ih  ..i   Bodiuii 
.11 1 1 nn. .  I  with  itarch  from  which  glutinous  material 
ii  eliminated.      I'\  1!. 


(toting    <>r   tempering    metals  ;     Elei  T , 

nil i ml  heating  In/  mums  of  n  bath  nj  fused  metallic 
«.i//<  Vtcliers  tic  Construotioii  Oorlikon.  l-'r.  Pat. 
III. 117,  Jan.   B,   1910. 

\  il\.-  apparatus  .  1.  — .  r  1 1 •■-. i .  the  containing  vessel  for  the 

ItH  i~  1 1 1. 1. 1.   ..I  li. i pli Hi   "i  carbon,  the  curront  being 

applied    li\     metal,    wati  i  cooled    tei  mill  il       itu  itud    on 

ii  the  tup  anil  biittom,  of  I  In  ording 

a  its  sha|H-.     The  actual  contact   with  tin    vessel  is  made 

\    means  of   blocki    ol   cai  bun,    thi      in  (it    iB 

[aimed)  preventing  action  by  the  eurrenl  upon  the  metal 
tin-  bath.     \\.  i:.  F  p. 


Iir   for  blast -furnaces,    etc.        Process  fur  drying  ,   by 

Calcium  chloride,  and  apparatus  therefor.      I-'.  A.  Oaubine. 
ft     Pat.  411,270,  Jan.  4,  I'JIO. 

in:  drying  chamber  is  divided  into  compartments  by  a 

ni.-s.ii  hollow,  watet  cooled  grates  whioh  support   layers 

nil  chloride.     The  latter  is  k.]>i   solid  during   its 

ydratinn  by  reason  of  the  constant  temperature  at  which 

is  maintained  on  the  cooled  nates.   W'lu-n  sufficiently 

ydratod     a     point      determined      bj      calculation     the 

is    rendered    anhydrous    by    the    passage   "I    hot 

through    the   chamber,    tho    temperature   of 

In.  Ii  i-  allowed  to  rise  gradually  to  a  maximum  of  23f>    ('.. 

hen,  after  cooling,  the  calcium  chloride  is  again  ready  for 

n.     It    i-   clai I   that,    by   tin-   above    procedure,   the 

chloride  is  continuously  maintained  in  a  solid  and 
ondition. — W.  E.  F.  P. 


ltd:      Manufaclurt     of—  \      Reynolds,     London. 

0.8.  Pat  963,662,  July  5,  1910. 

I,    containing    oxygen    in    solution,    to 

ith  .i  portion  "I  the  required  alloying  materials,  are  intro- 

heated    vessel,   having   a    lining   chemically 

Iter)  to  the  charge.     The  vessel  is  closed,  the  atmosphere 

ichidexl  and  the  components  of  a  slag,  inerl  both  to  the 

I  and  iln-  lining  oi  the  vessel,  arc  intriKluced, 

flowed  K\   the  remainder  of  the  alloying  materials. 

V.  R. 


/ " .-  Immersing  coils  of  flat  rfed,  ux'n;  or  the 
M.  in  acid.  D.  and  V  hVever.  Sheffield,  and  J.  Hoover. 
■atherham.       Eng.  Pat.  24,048,  Oct.  20,  1909. 

-  of  metal,  to  1»-  pickled,  are  placed  side  by  side 

d    the  lowei   portion  of  the  mils  being 

I   in   the   pickling  solution.     The  rotation  ol    the 

tvly  turn,  while  the  lower  portions 

the  convolutions   tend     to   separate  from    each   other, 

the  entire  surface  to  he  exposed  to  the  action  of  the 

solution.      Separating    bars    are    placed    at    right 

the   rotating  ro.l   to   prevent   the  different   coils 

ig  entangled.-    I-'.  R. 


minium  broiuc. 


T    II.  G.  Durville. 
Deo.  31.  1909. 


Fr.  Pat.  411.193, 


i  um    i~    made    for   aluminium    bronze   containing   from 

•  per  cent,  of  copper,  from  •>  to   11    of  aluminium, 

id  from  Hi'",  to  5  ol  manganese,  the  latter  natal  serving 

•  purifier,  and,  when  present  in  the  larger  proportions, 

ng  the  toughness  and  malleability  of  the  alloys. 

'  — W.  E.  F.P. 


m-brottze,  </,-.  |  Alloy  and  a  compound  for  the 
production  thereof.  W.  Rubel.  BerUn.  U.S.  Pat. 
164.122,  July  12.  1910. 

i  so  is  formed  consisting  of  zinc  and  a  chloride  of  a 


metal  having  ■  k      affinity  for  chlorine  than  sini   .ii  the 
tiisui.    i<  in  |~  i .,(  iii  i    ol     mil   chloride,  such   as  chromium 
ohlonde.      uloys  an  then  formed  bj  melting  such  a  iini 
motallio-ohloriao  compound  with  another  metal,    mob  as 
■  opper.— F.  R. 


/../■  :   Extraction  "I  .  at  metal  ■  m  mmercdt 

pom  hi  ih.   metal,     i     Ell  rshaosei       ft    Pal    111  666, 

.i ,,,.  ii.  i9ia 

Tin:  solution  obti id  bj   treating  the  oxidised  ore  with 

dilate  sulphuric  acid   i     precipitated   with   milk  of  lime; 

i  proportai I  ooal  dust  is  then  add'-' I.  and  the  trelal u 

mixture  is  heated  in  e  itorj  furnace.     The  resull 

b  tid, ipai  i  m. i   .  i.  linn  either  distilled  for  metal  oi 

il  in  a  iiii  nut  of  air  for  the  production  of  oxide  fain 
In  tin-  case  "i  sulphide  ores,  tin   sulphur  dioxidi   evolved 
daring  the  initial  roasting  is  utilised  by  passing  the  furnace 
.  with  Bteam,  through  a  ohambei  containing  a  previous- 
ly oxidised  charge  of  ore.     W.  E.  V.  F. 


[Zinc]     Volatile    metal;      Apparatus    for    smelting    ores 

ling  a  ■ .     YV.  McA.  John  on,    Assignor  to  Tin 

Continuous  Zinc    Furnace   Co.,    Hartford,  Conn.      U.S. 
Pat  964,268,  July  12,  1910. 

The  apparatus  consists  of  an  electric  smelting   furnaci 
having  a  gas  outlet  near  the  top  directly  communicating 
with    a    redaction    chamber    containing    an    electrically 
heated  column  of  carboni a  matter,  through  which  the 

tnct.illii    I'u mi      pa      on  thi-ir  w.t\    |o  the  o looser.-     F.  R. 


Electrolytic  apparatus  for  stripping  small    meleillic  ob/i.i 
for  electro  plating.     11.  W.  T.  Sohulte.      Ft.  Pat.  411,054. 
Dee.  28,  1909. 

A  oki  M.  having  transverse  liai-  from  which  the  objects 
in  us|Hiided,  revolves  in.  but  is  not  whoDj  submerged 
by,  the  electrolyte,  which  is  contained  in  a  rectangular 
vessel  divided  into  two  compartments  by  a  vertical 
partition.  The  drum  itself  serving  as  the  cathode,  the 
actual  snipping  occurs  in  the  firs!  compartmeni  which 
mis  two  anodes,  one  within  and  the  other  without  the 
lin  ot  the  drum;  the  resulting  sludge  or  slime  dot 
reach  the  -..ml  .  ompaitment,  which  thus  serves  as  a 
washer  for  the  stripped  articles.  By  autoniatically 
stopping  the  drum  for  a  few  minutes  each  time  one  of  the 
tia  nsverse  bare  arrives  between  the  anodes,  time  is  afforded 
for  the  stripping  to  take  place  and  for  the  removal  of  the 
finished  objects  from  the  upper  bars. — W.  E.  F.  P. 


Alloy;  Electrical    resistance .      J.    T.    H.    Dempster, 

s.  lenectady,  New  York,  Assignor  to  General  Electric 
Co.,  New  York.     0.8.  Pat.  963,123,  July  5.  1910. 

ii  uus  are  made  for  alloys  of  iron,  nickel,  chromium,  and 
manganese,  (1)  in  which  the  iron  constitutes  more  than 
60  per  cent,  of  the  total,  (2)  in  which  the  iron  and  n 
together  constitute  more  than  80  ]>er  cent.,  (3)  in  which 
there  is  approximately  75%  per  cent,  of  iron  and  2<i  per 
cent  of  nickel,  and  also  for  alloys  such  as  those  containing 
at  least  90  per  cent,  of  iron  and  nickel. — F.  R. 


Pyrites  residues,  mattes  or  all  residues  of  copptr  and   other 

metals  ;   Process  for  the  treatment  of icith  a  view  tn 

tht  ir    conversion    into    soluble    salt*.     J.      Parent.     Fr. 
P  i     411.863.  Jan.  20,  1910. 

An  ordinary  pyrites  burner  is  provided  with  a  special 
sulphating  hearth  arranged  at  the  top.  or  the  uppermost 
health  of  the  burner  may  be  used  as  su'  h.  and  on  this 
hearth  the  copper  or  other  metals  in  the  reside 
rendered  soluble  bv  the  action  ot  sulphur  and  its  derivatives 
at  a  dull  red  heat.  The  residues  are  first  finely  I  ru-h.-d 
and  intimately  mixed  with  n  certain  amount  of  dilute 
sulphuric   acid  or  very  finery   powdered   pyrites,   rich  in 

e  2 
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ralpirar,  or  sulphur  itself,  ami  are  loft  iii  a  heap  for  sonic 
hours  ;  they  aro  thru  introduced,  through  a  suitable  hopper, 
i'U  t"  thr  sulphating  hearth  of  the  furnace  where  they  arc 
heated  by  the  combustion  gases  passing  up  from  the  lower 
hearths,  ami.  in  one  or  two  hours,  the  copper  is  rendered 
completely  soluble.-  I".  Sodn. 


( I )  .Sm//)A  uric  aciil  ;   Method  of  miking from  "smelter  " 

fates,  and  (2)  method  of  smelting  pyritic  arts.  J.  P. 
t  hanning  ami  K.  J.  Balding,  New  York.  U.S.  Pats. 
902.493  and  963,020,  June  28,  1910. 

(1).  Fi'FN  aii- :g  a.-c  >.  from  the  pyritic  smelting  of  sulphide 
'•ns,  are  utilised  by  keeping  the  percentage  of 
carbonaceous  material  employed  in  the  smelting 
sufficiently  tow,  with  reference  to  the  percentage  of  sulphur 
in  the  on1  (e.g..  in  the  proportion  of  about  1  per  cent. 
of  such  material  to  about  4  per  cent,  of  sulphur),  to  ensure 
such  relative  contents  of  sulphur  dioxide  and  oxygen  ill 
the  gases  that  they  may  be  treated  to  produce  sulphuric 
acid,  claim  ljeing  also  -made  for  the  mixing  of  the  gases 
from  several  furnaces  in  a  common  chamber,  so  that  the 
proportion  of  sulphur  dioxide  may  be  maintained  at 
about  5 — 8  per  cent.  (2).  In  the  pyritic  smelting  of  pyritic 
ores,  air  is  supplied  in  sufficient  quantity  to  almost 
completely  oxidise  the  available  sulphur  and  iron,  and 
produce  a  matte  and  also  a  Has  of  such  composition  as 
will  enable  the  contained  sulphur  dioxide  to  be  oxidised 
to  sulphur  trioxide,  for  use  in  makins;  sulphuric  acid. 

— F.  Sodn. 


Lead  ;  Process  for  the  reduction  o\ from  its  compounds, 

especially  oxides  and  sulphates,  bit  means  of  sulphur  or 
substances  yielding  sulphur,  or  of  caustic  alkalis:  J. 
Asbeek.     Ger.  Pat.  223,667,  May  22.  1909. 

The  lead  compounds  are  heated  with  a  mixture  of  caustic 
alkali  and  sulphur,  or  substances  yielding  sulphur,  to 
400" — 500°  C.  It  is  stated  that  impurities  present  in  lead 
compounds  are  not  reduced  by  this  method.  Suitable 
mixtures  are  :  (1),  3  parts  of  caustic  soda  and  1  of  sulphur  ; 
(2),  equal  parts  of  caustic  soda  and  sodium  thiosulphate  ; 
(3).  3  |»rts  of  caustic  soda  and  1  of  sodium  sulphide  or 
polysulphide. — A.  S. 


Lead;  Process  for  On  electrolytic  refining  of .      Siemens 

und    Halske   Akt.-Ges.     Ger.    Pat.    223,668,    Aug.    24, 
1909. 

An  electrolyte  consisting  of  a  solution  of  lead  perchlorate. 
and  containing  also  sonic  free  perchloric  acid,  is  used,  and 
an  organic  colloid  is  added  in  order  to  obtain  a  dense  com- 
pact deposit.     (See  also  Mathers,  this  J..    1910,  824.) 

— A.  S. 


ilccuri,  from  low-gradt    ores  ;   Process  for  obtaining  

deetrolyticaUy.     B.  Szilard.     Ger.  Pat.  223,152,  Aug.  14, 
1909. 

The  finely-divided  ore  is  treated  with  a  lukewarm  mix- 
tun-  of  Leblanc  alkali  waste  (containing  calcium  sulphide) 
and  i  ommon  salt  solution,  and  after  standing  for  about 
two  days,  warm  air  is  forced  through  the  mass  from  below. 
After  settling,  tin-  solution,  containing  mercury  in  the  form 
of  mercury-sodium  chloride,  and  also  a  portion  of  any 
silver  present  in  the  ore.  is  run  off,  and  the  mercury  and 
silver  are  recovered  electrolvtii  ally,  either  by  passing  a 
current  from  an  external  source  or  by  placing  plates  of 
metal  in  the  liquid. —  A.  S. 


EUclrcj-pln'.inq ;    Protest  of-  I     A.   Edison,  Orange, 

N.  j.       U.S.  l'at.  964.096,  July  12,  1910. 

A    small    quantity    of    a    chlorinated    solution    of    copper 
sulphate  is  added  to  the  copper  plating  bath,  and  further 


additions  made  as  the  chlorine  becomes  exhausted  by  rcact- 
i 1 1 ur  with  the  hydrogen  developed  upon  the  surface  of  the 
cathode. — F.  R. 


ynm  product  mid  open-In  urth  process  of  manufacturing 
soon.  ( '.  A.  Allison,  London.  From  Intel  national 
Metal  Products  Co.,  Newark,  N.J.,  U.S.A.  Eng.  Pat, 
27,2(11,  Nov.  23,  1909. 

SEE  U.S.   Pats.   940.781   and   9411.785     of    1909  ;    this  J., 
1910,  219.— T.  F.  B. 


Cement  from  blast-furnaci  slog.     Fr.  Pat.  411,016.     Set  I.V 

Chiming  old  timuil  shut-iron  boxes  and  other  tinned  article* 
to  render  the  sunn    suitable  for  being  delinned  :   Mrthal 

of  .     K.    Goldschmidt   and    J.    Weber,    K- 

Ruhr,  Germany,  Assignors  to  tioldsehmidt  Dctinnin; 
Co.,  Jersey  City,  N.J.  Reissue  No.  13.123,  June  88, 
1910,  of  U.S.  Pat.  836,028,  Nov.  13,  1906. 

See  this  J.,  1907,  99.—  T.  F.  B. 


Metals  and  alloys  ;  Proci  ss  of  n  fining .     A.  E.  I  Ireene, 

Chicago.     Eng.  Pat.  9508,  April  21,  1909. 

See  Fr.  Pat.  402,353  of  1909  ;  this  J.,  1909,  1205.— T.  F.  B. 


C. 


Electrical    induction    furnaces 
Germany.     Eng.   Pat.    1'  ' 
Int.  Conv.,  Oct.  2.   1908. 
of  1909,  dated  May  7,  1908. 

See  Addition  of  July  15.  1909,  to  Fr.  Pat.  400,864  of  1908  ; 
this  J.,  1910,  763.— T.  F.  B. 


Grunwald,    Bredeney, 
14,937.   June   26,    1909.     Under 
Addition  to  Eng.  Pat.  359H 


Zinc  :    Extraction  of  .     C.  S.   Brand,  Troon,  Assignoi 

to  Brand's  Pure  Spelter  Co.,  Ltd.,  Glasgow.     U.S.  Pal 
963,416,  July  5,  1910. 

See  Eng.  Pat.  9955  of  1909  ;   this  J.,  1910,  701.— T.  F.  B. 


XL— ELECTRO-CHEMISTRY. 

Patents. 


Electrolytic  apparatus  with  liquid  anode.  Schotf  unci 
Gen.  (a)  First  Addition  and  (fc)  Second  Addition,  dated 
Dec.  11, 1909,  to  Fr.  Pat.  404.332,  June  23. 1909.  Under 
Int.  Conv.,  March  30,  1909  (sec  this  J.,  1910,  222). 

(a)  The  solid  body,  hindering  the  displacement  of  thr 
liquid  anode,  is  formed  of  an  undulating  member,  or  may 
he  replaced  by  several  bodies,  so  as  to  break  up  the  anode 
into  several  parts,  more  or  less  separated.  In  an 
alternative  form,  the  anode  consists  of  several  parts 
completely  separated,  each  portion  of  anode  liquid  being 
furnished  with  a  current  terminal.  (6)  The  solid  body  i* 
sufficiently  elevated,  above  the  level  of  the  liquid  anode, 
to  prevent  any  of  the  anode  from  being  projected  into  the 
central  conduit  containing  the  cathode. — B.  N. 


Electric  arcs;    Apparatus  for  the  production  of  continue* 

long  '  -picialhi  for  gas  reactions.     Dynaniit-.Vt.- 

Ges.  \onn.  A.  Nobel  und  Co.  (Jer.  Pat.  223,366, 
Sept.  18,  1908.  Addition  to  C.cr.  Pat.  211,196,  Feb.  -'. 
1908. 

The  furnace  may  be  made  in  the  form  of  a  cylinder,  sur- 
rounded by  a  wind-box.  Around  the  wall  of  the  cylinder, 
and  throughout   its  length,  air-supply  nozzles  are  disposed 
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>i  nv ii l.i i  •  Tiler,  and  through  themaii  is  blown  again  I  the 

:.    simultaneously  "ii  nil  sides.     In  another  | i  ,,i  the 


■  ili.  an  is  supplied  through  annular  aliti 
nli  noailes.    -A.  s 


instead  "f 


'urn.1.  ■  .     Ebc/ric   triphast 

Pat.  111,076,  Dee 


.    i: 
1909 


Ii .  trades  are   arranged   in   the   upper 
and   are   movable  foi    i,  gulating   the 
i  Ii    trode   being  lixed   in    I  In-   lia.se  nf  ll 
'  ii  h  .ii  in-,  awas       K.  N. 


I  ...mi  .      !•>. 


pail  of  the 
ourrent,  the 
e  furnace  to 


'unwiv  .-   Elfctrie 
o.  Vogel. 


I', 


■  fur  tin  fusion  of  quartzose  mail  rials. 

I'.it      II  1.1.17.    .Inn.    HI.    1910. 


n  furnace  comprises  three  parts,  the  charging  compart- 
unt.  I.  provided  with  a  mechanical  transporter,  2,  which 


-     ^L 


.-     ■  t' 


tpbee  mil.  rial  to  the  furnace  in  propurtion  as  the  mass 
melted,  the  material  remaining  sufficiently  long  in  this 
apartment  to  receive  a  preliminary  heating;  a  fusion 
unber,  II.  conical  ur  funnel-shape  in  form,  and  provided 
h  resistances  between  two  poles,  1(1.  ami  11,  so  that  the 
'■nil  is  rapidly  heated  to  the  temperature  of  fusion; 
1 1  Hi,  [He,  three  separate  compartments  of  a 
through  which  the  mat.. rial    continuously  circu- 

t,  and  in  which  the  heating  resistances  are  particularly 
>  that  the  material  is  rendered  thoroughly  fluid  and 
imitted  to  a  perfect  refining.  The  wall  of  the  fusion 
mber  is  composed  of  three  layers,  the  layer.  5,  in  con- 
'.  with  the  mass  having  a  high  melting  point,  and  lieing 
itUcked  by  the  silicic  acid.  For  this  purpose  rare 
ths  are  employed,  either  alone  or  as  mixtures,  notably 
mically  pure  oxides  of  scandium,  yttrium,  ytterbium, 
'hanum.  zirconium  or  thorium.  Tin-  layer,  (i.  is  a  thin 
stance  layer  of  graphite  or  carbon,  and  the  third  layer. 

osanttB  of  a  protective  layer  of  borates  or  silicates. 
•  base  ami  the  lateral  walLs  of  the  collector  are  similarly 


covered  with  a  layer  ..i  oxides,  5,  the  heating  raaJdtanci 
18,   Hi.   17.  ami  21,  being  embedded  in  magnesia.    The 

■ part  in.  ni.     Ilia,    is    provided    with    ■    conical    be  i 

bo  thai  tin.  material  escaping  it the  fusion  chamber  ij 

rlirei  ted  against  the  heating  resistance,  is.  The  resistant ... 
16,  is  embedded  in  ■  partition  forming  an  overflow  Into  the 
Bocond  riuiipurtiueuL,  II  lb.  in  «  hi.  h  the  mil. rial  i-  intense- 
ly lnat.il  by  the  resistances.  1 1;  ami  17.  The  third  compart 
in.  ni.  1 1  h  .  is  not  heated,  but  the  tap-hole,  21,  is  provided 
with  heating  resistances.  Two  or  more  furnaces  may  be 
combined  bo  as  to  have  a  common  collector,  or  n  common 
third  compartment  of  the  collector.     B.  N. 


Nitrogen  peroxidi  :   Proa  u  for  tin  •  xtraction  of  ,mre 

I  it, in  in  I. rt  a  1. 1  of nitric  oxidt  and  air  obtained  electrdytically. 
Fr.  Pat.  411,693.     See  VII. 


Galvanic  battery.     8.  Benkii,  Assignor  to  ( 'ouipany  Limited 

for    Exploitation    "l    Inventions    l.v    Stephan  Benko, 
Budapest.     U.S.  Pat.  963,862,  July  12,  1910. 

See  Eng.  Pat,  28,290  of  1908 ;  this  J.,  1909, 1267.  T  I'  B 


Electrolysis  of  metallic  solutions.     F.  Lacroix,  Paris.     Eng. 
I'.i    846,  Jan.  12,  1910. 

See  Fr.  Pat  400,262  of  IW'i  j  this  J.,  1909,  990.     T.  F.  B. 


Electrolytic   preparation   of  perborates  and    perborit 

Process    fur    the .     Pouzenc.     Fr.     Pat.     411,268 

See  VII. 


Acetic  nciil  from  alcohol,     Ger.   I'.it.  22:t.2(>s.     See  VII. 


Films  pri/itiriil  from  acetytcelliUose,  specially  il.4m.il  fur 
electrical  insulation  and  for  photography.  tlijnssen. 
Set    XXI. 
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t),t-  |  Edibh  |  .-  Coloration  of with  auramine.    If.  Frehse. 

Ann.  Falsific.  1910,  3.  293—294. 

Auramine,  with  which  edible  oils  are  Bometimee  coloured, 
may  be  detected  by  means  of  the  following  test.  One 
c.c.  of  the  oil  is  boiled  under  a  reflux  condenser  with  2n 
e.c.  of  alcoholic  sodium  hydroxide  solution  (8  per  cent.) 
and  a  little  zinc  dust  ;  after  cooling,  the  mixture  is  trans- 
leiii'l  1"  a  separating  funnel  containing  20  c.c.  of  benzene. 
Fifty  e.c.  of  water  are  then  added,  the  whole  is  shaken, 
allowed  to  separate,  the  benzene  layer  is  drawn  off,  filtered, 
and  evaporated.  On  dissolving  the  residue  in  glacial 
acotit  acid,  a  blue  coloration  is  obtained  if  auramine  be 
present.  When  the  oil  contains  only  traces  of  auramine 
it  is  advisable  to  treat  a  large  volume  of  the  "il  with 
alcohol  and  to  test  the  alcoholic  extract  as  described 
above.  Most  oils,  if  coloured  with  auramine.  yield  a 
yellowish-brown  coloration  when  shaken  with  hydro 
ehlorii  acid,  but  in  the  case  of  sesame  oil,  the  hydro- 
chloric acid  is  coloured  green  in  the  presence  of  auramine  ; 
this  green  coloration,  is  not,  however,  characteristic  of 
auramine.   as  other  amines  yield  a  similar  colour. 

W.  P.  8. 


OSs  (Ivbricaling)  for  automobiles;  tluir  adultt ration  and 
its  detection.  V.  Carles.  Ann.  (him.  Analyt..  Iflln.  15, 
263—266. 

The    following  method,  based  on  Sans's  colour  reaction 
for  colophony  (tins  .)..  1909,  tfB)   -  recommended  for  the 
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detection  of  rosin  oil.  3-5  grms.  of  the  oil  and  '<  limes  the 
quantity  of  60  pa  cent,  alcohol  are  heated  together  in  a 
stoppered  tube  to  W  BO  C.,  and  the  mixture  emulsified 
l>\  vigorous  shaking.  Hie  tuba  is  then  cooled  in  water  and 
dowry  turned  round  3  or  4  times,  when  the  oily  particles 
will  separate  in  a  mass.  The  whole  is  then  poured  on  a 
filter,  and  the  dear  filtrate  obtainedhis  evaporated  in  a 
capsule  on  a  water  bath  rwtil  the  alcohol  is  just  driven  off ; 
it  is  essential  thai  the  water  should  I"'  evaporated  as  little 
as  possible.  After  OOohng  8-  ."  CA  of  methyl  sulphate 
are  added  in  drops,  a  red  coloration  (which,  however. 
does  not  change  to  i  iolet)  indicates  rosin  oil.  No  reaction 
is  obtained  if  90 — 96  per  cent,  alcohol  is  used.  It  is  stat.  I 
that  less  than  1  per  cent,  of  rosin  oil  can  thus  be  easily 
detected. — A.  Sbld. 


Conversion  of  saturated  fatty  acid*  | 1: A  II ._.( '//,.( 'OOH)  into 

h  tains      I:  i  i  '.('/{■,)  ;     Geutrat    riaction    for    the . 

11.  D.  Hakim     Amer.  Cheru.  J..   1910,  44,  41 — 48. 

The  ammonium  salts  of  fatty  acids,  when  heated  almost 
to  boiling  with  a  large  excess  of  3  per  cent,  hydrogen 
peroxide  solution,  in  the  presence  of  a  httle  alkali,  are 
oxidised,  and.  in  the  ease  of  the  higher  acids,  a  ketone  is 
always  produced;  the  yields  are.  however,  generally 
small.  The  following  table  shows  the  ketones  and  alde- 
hydes obtained  from  the   various  acids. 


Acid. 


Acetic  . 

Propionic 

n-Butyric 

wo- Butyric 

n- Valeric 

i»o-  Valerie    . 

n-l'aproic 

Caprylic 

Nonylic 

Caprjc 

Laurie 

Myristic 

Palmitic 

Stearic . 

Phenylacetic . . 

Pbenylpropionic 

Phenylfratyric 


Product. 


Glyoxylic  acid  ;    formaldehyde 

Acetaldehyde 

Acetone 

Act.  me 

Ethylmethylketone 

Acetone 

Propylmethylkc,  one 

Aiiiylinetliylketone 

Hexylmethylketoiic 

Heptylniethylketone 

Nonylmethylketi.iie 

TJnderylmpt  hylket  one 

Trideeylmethylketoiie 

Quindeoylmethylketnnp 

Benzaldehyde 

Acetophenone 

I'.enzylmethylketone  (?) 


The  ketones  were,  as  a  rule,  identified  by  conversion 
into  corresponding  /j-nitrophenylhydrazones  which  were 
analysed. — F.  Sodn. 


Apeiba   (bnrillo)  oil.     J.  Lewkowitsch.     Comptes  rend,  de 
c.  Pranc.  i»mr  I'Avanoemenf  das  Soi.,  Congres  de 
Lille.  1909,  366. 

The  seeds  of  Apeiba  Timhourbou,  a  tree  known  in  Nicara- 
gua under  the  name  "  burillo,"  yield  an  oil  which  has  a 
composition  essentially  different  from  that  of  any  other 
known  oil  or  fat.  A  sample  of  the  oil  having  the  acid 
value,  34-8,  possessed  the  following  characters : — Sp.  gr. 
at  VBrt?  ( .'..  0-9276  ;  saponification  value,  234-8  ;  Reichert- 
Meissl  value  (soluble  volatile  fatty  acids)  7-75,  and  in- 
soluble volatile  fatty  acids,  27-21  ;  iodine  value,  77-9  ; 
unsaponifiable  matter,  1-28  per  cent. ;  insoluble  fatty 
acids,  74  99  per  cent.  The  insoluble  fatty  acids  had  the 
following  characters : — Mean  molecular  weight,  220-9 ; 
solidifying  point,  26-6°— 37-8°  C. ;  iodine  value.  34-51. 
The  oil  contained  10-2  per  cent,  of  insoluble  volatile  fatty 
acids  having  a  mean  molecular  weight  of  167-8,  and  1-8*1 
per  cent,  of  soluble  volatile  fatty  acids  calculated  for  a 
mean  molecular  weight  of  120.  In  its  content  of  soluble 
and  insoluble  volatile  acids,  the  oil  resembles  cocoanut  oil, 
but  it  differs  essentially  from  the  latter  in  its  high  iodine 
value.  In  the  distillation  of  the  soluble  volatile  fatty 
acids,  an  odour  resembling  that  of  hydrocyanic  acid  or  of 
nitrobenzene  was  observed,  but  the  presence  of  hydro- 
cyauie  acid  could  not   !»•  proved.-  A.  S. 


Watermelon  seed;    Chemical  examination  »/ .    F.  B. 

Power  and  A.  11.  Salwav.  .1.  Amer.  ('hem.  Xoe..  191o. 
32.  36(1—374.  Reports' Iron,  Well,,, me  (liemical  Re 
search  Laboratories,  No.   lo:">. 

I'm:    ,,-ulls   of   a    complete  chemical   examination   ol   the 
seeds    of    the    watermelon  (Cueurbita   citrullu.1,   Linn, 
given   in    ihis   paper.      The  seeds  contain   math,  i    alkaloid 
nor  glueoside.     The  kernels  yielded  7-4  per  cent,  of  "il  In 
expression.     The    entire    seed,    when    extracted    bj    light 
petroleum,  gave  10-fl  |h-i  cent,  ol  fattv  oil.     The  ex] 
oil    had    the   sp.    gr.   (1-9233  at    20720°  C.     acid    valu 
saponification    value    191-8,    iodine    value    1211.      [I 
i.iined  the  following  acids    as    glycerides  :     linolie.  45  per 
cent.  :  oleic  25  per  cent.  ;    palmitic  and  steari,  .  together, 
30  ikt  cent.      The  oil  also  contained  a  small  amour, 
phytosterol,  1U.  pt.   163°— 164  "('.      The  material  lefl  all.-, 
expressing   the   kernels   was   extracted   with   hot  alcohol. 
A  further  quantity  of  fatty  oil  was  obtained  together  will, 
soluble    protein    products,    sugar,    and    resinous    material. 
The  resin  was  found  to  contain  a  phytosterol,  m.  pt.  168 
159°  C..  and  a  new  alcohol  curcwbitol,  ( ',.,11 ,,,( !,.  m.  pt. 
260    i    .     homologous    with    grindelol,    ('.,.,11  ,si  i,.    ni.    pt. 
256°— 257°  V.  (this  J..  1907.  295).  and  ipuraanol.  ( '.,,llo,n,. 
m     pt.   222°— 225°  I '.     The  shells  amounting  to  is  7   pel 
cent,    of   the   weight    of   the   seeds   were    found   to  contain 
small  amounts  of  arachidie  acid,  cueurbitol.  and  .,   p 
sterol,    in.    pt.    138° — 140°  C,    besides    substances    similar 
to  those  found  in  the  kernels,  and  traces  of  copper.     The 
resin  from  these  seeds  has  no  physiological  activity. 

— F.  Shdb 


Rape   oils ;    Detection    of  in    other  oils.      P.  Holde 

and  J.  Marcusson.     Z.  angew.  (hem..  1910.  23.  1260 
1262. 

A  method  of  detecting  rape  and  other  crucifer  oils  i 
upon  the  isolation  of  erueic  acid.  Prom  20  to  26 
grms.  of  the  fatty  acids  of  the  oil  under  examination  are 
dissolved  in  twice  their  volume  of  96  per  cent,  alcoh, 
the  solution  stirred  and  cooled  to  — 20°  V.  The  precipitate 
is  separated  at— 20°C.  and  washed  with  chilled  alcohol, 
the  filtrate  and  washings  are  evaporated,  the  residue  taken 
up  with  4  times  its  volume  of  75  per  cent,  alcohol,  and 
the  solution  again  cooled  to  —  20°  C.  In  the  pre 
crucifer  oils  a  crystalbne  deposit  slowly  appears  in  tin- 
course  of  about  an  hour.  This  is  collected  at  -20  '(  ., 
washed  'with  chilled  75  per  cent,  alcohol,  anil  dissolved 
off  the  filter  with  warm  ether  or  benzene,  the  solution 
evaporated,  and  the  molecular  weight,  m.  pt.  and  iodine 
value  of  the  residue  (consisting  in  the  main  of  erucie 
acid),  determined.  When  the  original  material  con- 
tained crucifer  oils,  the  molecular  weight  will  range 
from  310  to  320  (pure  erucie  acid.  338).  The  m.  pt.  will 
usually  be  below  30°  C,  whilst  the  iodine  value  will  be 
about  60  (erueic  acid  =75-1).  When  the  original  oil 
contained  a  notable  amount  of  saturated  fatty  acids 
(e.g.  in  the  case  of  marine  animal  oils)  so  copious  a  precipe 
fate  is  obtained  at  —  20°  C.  that  filtration  is  difficult.  In 
such  cases  it  is  advisable  to  cool  the  alcoholic  solution 
first  to  0°  (,'.,  and  to  separate  the  bulk  of  the  solid  fattv 
acids  at  that  temperature,  and  then  to  treat  tlie  filtrate 
as  described  above.  Occasionally,  in  the  absence  of  cruoifer 
oils  slight  amounts  of  soUd  fatty  acids  may  be  deposited 
on  cooling  the  alcoholic  solution  to  —  20°  C,  but  these 
may  readily  be  distinguished  from  erucie  acid  by  then 
higher  m.pt.,  and  lower  molecular  weight.  It  is 
that  thus  it  is  possible  to  detect  20  per  cent,  of  rape  oil  il 
linseed  oil.  In  one  sample  of  this  composition  tin 
separated  erucie  acid  (0-74  grin.)  had  the  molecular  weight 
321-5  and  melted  at  about  30°  C.  A  sample  of  a  lanip 
oil  was  found  to  consist  of  a  mixture  of  mineral  oil. 
marine  animal  oil,  and  rape  oil,  the  latter  being  detected 
by  yielding  erucie  acid  with  molecular  weight  314  aiel 
iodine  value  57.  (See  Tortelli  and  Fortini,  this  J.,  1910, 
887.V—C.  A.  M. 

Function  of  methane  in  organic  life.  [Fermentation  of 
cellidoae  and  of  calcium-salts  of  falti/  acidx.\  Sohngen. 
See  XX I  V. 
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OUandoilcah  in  Jura    Oil,  Paint  and  Drag  Rep.,  July  I*. 

1010.     |T.I!.| 

I'm  British  consul  al  Batavia  reports  that  th Ij  vege- 
table nil  ini|»'i  ted  m  quantity   into  Java  is  linseed  oil,  01 

which    .1 1    170.000  :_•.,[!. . r ,     were  received  in   1909      The 

mil>  imI  rake  which  lui      ■■  fat    lice ported  loan}   oon- 

■jderahlc  extent   i-  g nd  mil   cake,  lull   il   is  understood 

that  trials  have  lieen  inaili  with  others,  such  as  castor 
..ik.  and  seeami  caki  Oil  cake  for  use  as  n  fertilizer 
in  Java  should  contain  II  to  7  pel  cent,  ol  nitrogen,  and 
«lii-nl. I   Im-  free  from  adulteration. 


\.»i/.  in  tin  PongoStatr.    Oil.  Painl  and  Drug  Rep.,  July  IS. 

liilu.     |T.l:.| 

I'm  map  used  in  the  Belgian  Congo  is  principally  of 
British  manufacture,  and  the  consumption  is  rapidly  on 
the  increase.  Mosl  of  the  soap  ini|iorted  is  for  domestic 
purposes,  and  there  is  .i  grval  demand  for  blue  mottled, 
h  i-  usually  |iacked  in  boxes  containing  '_'ii  ll».  There 
0  .i  ■_•!,. ..I  sale  f0r  toilcl  soaps,  coloured  and  strongly 
perfumed,  made  up  in  Inns  of  from   15  I"  1011  grammes. 

r  v 1 1  ms. 


Napa ;  Process  for  tht  preparation  of  mechanically  act- 
ing -  -.  R.  Kciss.  Ger.  Pat.  322,891,  Max  Is. 
1909. 

Potassium  nr  sodium  soaps,  nr  snap  powders,  arc  mixed 
with  powdered  "reserve-cellulose,'    e.q.,  ivory  nut  meal. 

A.  S. 


Uhricating   oils   having   as   bast*    ca</nr    oil     and   mint  ml 
oils'  Process  for  preparing  R.  Boyer,  L.  Cavafllon, 

and  N.  I'.. hi  hi-.  Marseilles,  Frame.     Eng.  Pat.  15,497, 
Jul)  2,  Hhki.     i  nder  Int.  Conv.,  July  :s.  1908. 

Sal  Ft.  Pat.  391,992  of  Inns  ;   this  J.,  1909,  250.-    T.  !•'.  B. 


OH*  and  similar  bodies  ;    Apparatus  for  the   purification 
0.    Briicke,    Frankfort  on   Maine.  Germany. 
I    -    Pat.  963,510,  July  5,  1910. 

Pat.  392,986  of  [908  ;   thus  J.,  1909,  79.— T.  F.  B. 


.Win.rn/    tin<l    vegelabU    oils;     Treatment    of   .     J.    J. 

Hood  and  A.  !■.  Salamon,  London.  Assignors  to  The 
Oil  Refining  Improvements  i  ....  Ltd.,  Glasgow,  I'.S. 
I'n.    962,840  and  962,841,  June  28,   1910. 

Bm  Eng.  Tat-    16,617  and  24,209  of  190S;    this  J.,  1909, 
1081.      I'.  T.  B. 


XIII.     PAINTS  ;      PIGMENTS;     VARNISHES; 
RESINS. 


small    llasl,     with     a     side     lulic.     in      winch     tin- 

2  or  30.0.  (which  must  not  boil  above  170   I      an  collected 

1 1 Imp  of  tins  i Mi<  tioi dl  ■'•K"l  in  -  '  o.  ol  the 

olntion  "I  I  pari  ol  crystalline  phenol  in  2  parts  of  carl 

tetrachloride  in  a  white  basin  and   i ight   Into  contact 

under  a  glass  oover  with  the  vapour  from  a   loluti I 

I  pari  "l  in. .nunc  in  -I  parte  ol  carbon  tetraobioride  \ 
yellow  ...I. ..an. mi.  ohanging  t..  green  on  shaking  the  basin,, 
null,  ail-  i. .sin  s|.int  ;    a  carmine  red  ooloui   ohanging  t" 

violet  indioatee  « I  turpentine  oil ;    whilst  if  the  liquid 

remains  ool leas  or,  at  most,  bci lea  pale  yellow*  ml  ol 

im  pentine  is  present,     < '.  A.  M. 


Patrhts. 

Zinc  win/,-  ;    Process  and  apparatus  fur  tht    manufacture 
uf  \.  ( '.  Krttsemann  and  .1.   I'.  PooL     Fi     Pal 

411,672,  Jan    is.  1910. 

Zim  is  dissolved  in  an  aqueous  Bolution  of  caustic  soda  or 
potash  in  the  preeenoe  of  a  pile  •.!  cupric  oxide,  with 
production  of  an  electric  current,  and  pure  zinc  oxide 
is  obtained  by  boiling  the  solution  so  formed.  The  ap- 
paratus comprises  an  iron  vessel,  which  constitutes  the 
cathode,  a  block  of  zinc,  which  is  oul  ol  i  ontacl  with  the 
iron  Vessel  and  rests  upon  a  porous  plate,  constituting  the 
anode.  The  space  between  the  porous  plate  and  the 
bottom  of  the  iron  vessel  is  packed  with  granulated  cupric 
oxide,  < he  zinc  block  is  kept  in  oontaol  with  the  porous 
plate  by  means  of  two  vertical  springs  attached  to  a  oover, 
which  seals  the  vessel,  and  a  delivery  tube  is  provided  in 
the  cover  for  the  escape  of  the  gases  produced  limine,  the 
reaction.  The  electromotive  force  ol  the  apparatus  is 
0-7  volt  and  a  sufficient  number  of  element  a  may  be  arranged 
in  series,  so  that  the  current  produced  may  be  n-cd  for 
lighting  or  other  convenient   pur]>ose.      (I.  K. 

Antimony  com/pounds  fur  ast  as  pigments,  etc.  :   Process  for 

tht  preparation  of .     E.  ChatiUon.     Second  Addition, 

dated  Deo.  31,  1909,  to  Fr.  Pat.  353,566,  April  20,  1905 
(this  .1..   1906,   1023). 

PUBS  antimony  sulphide,  or  pigments  prepared  as  in  the 
main  patent  with  or  without  the  addition  of  compounds 
rich  in  sulphur,  arc  fused  in  a  suitable  vessel  and  steam 
is  blown  through  the  liquid.  The  issuing  vapours  are 
drawn  into  condensing  chambers,  which  arc  kept  dam]), 
and  are  freed  from  powdered  colouring  matter  by  filtering 
through  suitable  tissues.     (>.  R. 


Distemper;     Manufacture  of . 

Tat.  411.374.  Jan. 


Strubin  and  Co. 
7.    1910. 


Fr. 


Sixty  parts  of  chalk  are  mixed  with  "i  parts  of  casein  and 
:i  parts  of  slaked  time,  the  mixture  is  made  into  a  thick 
paste  with  water,  and  diluted  with  water  to  the  required 
extent  before  using.  To  obtain  various  tints,  up  to  10  per 
rent,  of  mineral  colours  may  be  added  to  the  mixture. 

— O.  K. 


Paint  awl  process  of  making  the  same.     3.  Meurant,  Liege. 
Belgium.     U.S.  Pat.  963,917,  July  1-'.  1910. 

Skk  Fr.  Bat.388,05]  of  1908;  this  J.,  1908,  988.      I    I    B 


Zinc   white  ;    Process   for  producing .      A.    i  .    rvruse- 

mann  and  J.   F.    Pool.   Amsterdam.     Eng.   Pat.    lliS. 
Jan.  17.  1910. 


Twpentint    oil,    iiixul   turpentine    oil    and     rosin    spirit; 
Colour  reactions  of  and  their  ust   in  tht  analysis  of 

tarnishes,      t  .  Grimaldi.     <  bem.-Zeit.,  1910,  34,721. 

ffl  applying  Halphen's  bromine  phenol  test   (Chem.-Zeit,      gKB   py.  pat.  411,672  of  1910 :  preceding.     T.  F.  B 

1907,   1145)  to  products  containing,  in  addition  to  conifer 

oils,    substances   such   as   benzene,  petroleum  derivatives, 

etc.,  only    the    fraction  [boiling    below    17o    C.  must   be: 

used.      In  examining   varnishes,  from  25  to  30  grin-,   of 

the  sample  arc  mixed  with  50  ....  of  water  and  distill.  .1  in  a 

Barren)  of  steam,  and  the  distilled  oil  separated  from  the 

Water,  dried  omt  calcium  chloride,  and  again  distilled  in  a 


II  ood  ;    Baths  for  extracting  proilucts  from .      r 

Marks.    London.      From    Southern    Manufacturing    I  o., 
Pittsburg,  DJS.A-     Eng-  l'1'     l9'109'  AllK'  li(-  lfl08; 

Seb  Ft.  Pat. 406,080  of  th*.  |  this  I  .  1910,  139    -T.F.B. 
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Cu  XIV.— INDIA-RUBBER;  (iCTTA  PERCHA. 


lAug.  15.  1910. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Ittdia-rubber  mul  gutta  pereha  imports  into  the   United  Kingdom  for  five  years. 
India-Rubber  J.,  July   11,   1910.     |T.R.] 


Quantities. 

Value. 

Irttdes  :iml  Countries 

whence  Imported. 

1905. 

1906. 

1907. 

1908. 

1909. 

1905. 

1906. 

1907. 

1908. 

1909. 

CAOl  NBOVC  : 

Cwt 

Cut. 

Cut. 

Cwl 

Cwt. 

£ 

£ 

£ 

£ 

£ 

From  Russia. . 

31,443 

2::. 40  f 

r.0,74  7 

12.015 

38,068 

43,394 

42,961 

85,322 

30,579 

71.424 

Germany 

31.569 

45.825 

28,865 

30,7  17 

411.254 

194.581 

294,821 

265.977 

236,168 

German  West  Africa 

2.75H 

3.372 



2,558 

2,381 

311,432 

49.:i45 

61,660 

35.074 

39  205 

..     Netherlands    .. 

4.170 

8,896 

8,596 

6,780 

36,428 

47.I17H 

100,682 

64.878 

39,789 

Dutch  Guiana 

2,056 

300 

1.092 

tin 

4.793 

21,695 

;,.;tn 

14,425 

5,590 

61,435 

Belgium 

9,060 

7,886 

1,953 

5,737 

8,224 

145.288 

126,114 

71  960 

60,664 

99,318 

France. . 

K.r.s.s 

38,858 

■'■i:i»\ 

27. 279 

::;,.s2:l 

133,889 

4ii7. 808 

266,872 

181,970 

204.361 

Flench  West  Africa 

41. 633 

37,960 

35,871 

29.130 

30,688 

658,121 

603,338 

552,505 

343,522 

French  Somaliland 

— 

— 

224 

24:: 

1,273 

— 



4.669 

4,085 

27.598 

Madagascar 

4.273 

8,260 

9.446 

2,2111 

1,819 

56,906 

128,333 

13S. 91111 

28,782 

31,804 

.,     Portugal 

4,808 

11,199. 

7.1142 

.»7s 

l, OM0 

55,127 

ir.:'.535 

13S.2S2 

12,349 

50,490 

Portuguese  West 

i 

Africa 

3,800 

3,057 

4,1143 

1, 111  11 

4,593 

48,383 

511,0112 

48,447 

17,111 

Portuguese  East 

1 

Africa 

1,980 

1,821 

3,280 

2,362 

4,11110 

31,687 

29,652 

49.492 

32,669 

72,020 

..      Congo   Free   Mate 

2.037 

1.129 

1.33(1 

1.577 

432 

411,974 

21.319 

25.4110 

21,5117 

..     Liberia 

682 

583 

1,166 

1,140 

1,418 

8,023 

7, mi:: 

18,668 

13,886 

14,717 

„     United  States  of 

America     .. 

4'U4:i 

34,488 

31.843 

26,682 

34.112.S 

163,561 

160,523 

180,781 

101,470 

230,79* 

..     Mexico  . 

51 

197 

32 

2,432 

1,829 

91111 

2.368 

359 

17,041 

34,885 

..    Nicaragua 

107 

102 

118 

30 

73 

1.746 

1.622 

2,087 

372 

1,436 

Colnmbia 

2,393 

3,307 

3,676 

2,147 

1,102 

34.504 

52.424 

61,616 

29,640 

21,748 

,.      Venezuela 

1,439 

309 

2,417 

65.H 

1.179 

20.589 

5. 3  911 

36,648 

9.251 

14,84* 

..      F.euaiior 

466 

57 

172 

430 

667 

7.277 

1,017 

3.041 

5,269 

13,621 

..      Peru 

26,621 

19,134 

29.323 

20,572 

30,518 

5113,77s 

4111,984 

1174.117 

517,610 

731,408 

.,     chile 

1.393 

661 

661) 

735 

451 

24.7S11 

14,393 

15.331 

15,239 

11,203 

..      Brazil 

26  (887 

254,571 

.,s.;  ._,„,, 

239,545 

:liis,742 

6,075.664 

5,919,020 

6.189,783 

5,322,220 

.,     Uruguay 

5,891 

5,326 

7,010 

6,943 

7,768 

99,353 

91,818 

126,789 

S5.013 

175,002 

,.     Bolivia 

1,032 

75S 

3.914 

682 

966 

26,183 

19,370 

84,057 

13,778 

30,310 

„     Argentine  ReimMie  .  . 

90 

1,133 

586 

891 

1,745 

990 

23,195 

6,643 

5,383 

15,013 

„     Other  Foreign  Coun- 

tries   .. 

2,351 

4,075 

5,703 

2,518 

9,723 

13,814 

42,072 

37,361 

23,480 

61,037 

Total    from    Foreign 

Countries 

508,747 

516,492 

562,474 

499,856 

582,013 

8,544.133 

8,711,103 

9,256,934 

7,234,673 

11,513,641 

From  British  West  Africa  : 

Gambia 

600 

102 

824 

160 

221 

10,404 

1,084 

9.601 

1,469 

3,379 

sierra  Leone 

4,889 

2,736 

1,434 

1,117 

866 

66,668 

44.158 

20.191 

15,038 

13,601 

(o.iii  Coast 

25,008 

22,188 

26,977 

14,000 

23,276 

286,704 

262.013 

324.24  4 

150,117 

272.370 

The    Colony  and 

1 

\ 

( 

91.044 

Protectorate      of 

Southern  Nigeria 

25,997 

24,408 

22,828 

10,436 

8,112 

U21.309 

310,804 

303,200 

i  107.554 

Protectorate  of   N, 

1 

Nigeria 

1 

— 

— 

J 

I  — 

- 

..      Natal 

873 

1,293 

1,165 

630 

1,021 

3,504 

8,901 

2,775 

1,840 

1,661 

From   British   Fast  Africa  : 

Zaiizi  liar  ami  Pemha 

563 

764 

2,710 

519 

725 

10,275 

13,539 

46,210 

8,190 

12,848 

Fast    Africa      Pro- 

tectorate 

674 

1,672 

1,815 

925 

1.733 

13,008 

33.452 

25. 623 

18,883 

47,005 

„     British  India 

3,786 

5,865 

5,138 

4,315 

1,090 

114, 311 

si, 0211 

54,684 

31,347 

23,29! 

straits  Settlement- ami 

Dependencies,  includ- 

ing Labuan 

18,906 

22,523 

32,100 

29,323 

58,855 

250,076 

343,847 

563,011 

524,922 

1,412,241 

,,     F'ederated  Malay  State- 

475 

1,831 

2,582 

3,250 

11,198 

14,407 

57,776 

77,112 

77,440 

385,798 

..     Ceylon    and    Depend- 

• 

enciee 

1,221 

3,006 

5,068 

8,501 

11,117 

34,659 

84,494 

141,101 

187,826 

148,183 

,,     British  Borneo 

684 

100 

34 

542 

5 

7,900 

1,330 

368 

10,762 

81 

,.     British      West     India 

Islands 

415 

60 

129 

50 

37 

6,134 

1,010 

2,372 

682 

603 

,.     Other  British  Possess- 

ions   .. 

899 

4,037 

2,516 

1,382 

2,193 

10,561 

11,423 

7,030 

5,206 

9,454 

i 

Total     from     British 

Possessions 

84,690 

90,585 

104,820 

75,210 

118,049 

9,099,820 

1,255,517 

1,577,825 

1,136,232 

2,624,563 

Total 



593,437 

607,077 

667,294 

575,066 

700,062 

1,643,953 

9,966,620 

10,834,759 

8,370,905 

14,138,204 

lifTTA  Pebcha  : 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

l          ' 

£ 

£ 

£ 

£ 

From  Germany 

1,078 

1,754 

2,229 

2,161 

2,111 

6,823 

15,884 

19,661 

13,010 

'      25,949 

,,     Netherlands 

1,364 

2,643 

1,576 

32 

1,221 

15,574 

30,364 

12,053 

388 

9.77U 

Dutch  Guiana 

230 

647 

1 

967 

1,153 

2,460 

6,542 

4 

11,780 

15,625 

„     F'rance 

1,164 

56 

95 

46 

194 

9,757 

1,079 

1,528 

596 

2.1152 

,.     United     States     of 

America 

109 

41 

164 

.,   882 

— 

1,570 

552 

1,947 

9,194 

— 

Venezuela 

14,966 

11,539 

12,021 

10,179 

20,277 

130,608 

108,391 

127,457 

99,921 

212,(37 

,,     Other  Foreign  Oouri- 

251 

457 

753 

822 

879 

1,821 

5,666 

10,721 

6,706 

13.437 

Total    from    Foreign 

Countries 

19,182 

17,137 

16,839 

15,089 

25,835 

168,613 

168,478 

173,371 

141,645 

279,779 

\..l.   WIV.  Sn    16.1 
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Imlinriilili, r ;     Manufacture    of    [itpongy]  lor    daMit 

ti/n*  of    rthiclt  wheel*.      E.    Puixot,   lllo       \    ignoi    to 
I.     \     h    ill'    Ho ii-, i'ii.   Condom,    France,     U.S.    1'ni . 
sob.  ,Iulj    12,   1910. 

v,,   I,    |'.,i    401,303  of  1908  ;  this  J.,  1909, 1201.     T.F.B. 


XV.     LEATHER  ;      BONE  ;      HORN  ;      GLUE. 


7'.hi   /(-//i.irs  .     /....-   ,,f  aciil   i'ii .      I..    Baldcrston.     ,1. 

Aim.  i .    I.,  atli.-r  I  hem.     Us..  July,    1910,   320     329. 

Ik  tan  liquors  containing  acid   arc  allowed   to  stand   ex 
posed  to  llic  air  and  not  in  cuntacl   with  hide,  the  acidity 
diminishes.     The    loss    of    acid    is    more    rapid    in    warm 
Mather  ami  is  accompanied  by  the  growth  "I  n  lilni  on  the 
-nil. in'  of  the  liipior.     The  lilm  consists  of  yeast   cells  of 
us  kinds.     Tell  ISO  c.c.  samples  of  liquor  from  an  oak 
tannery  were  Rterilized  and  nine  of  them  inoculated  with 
nine  separate  organisms  isolated  from  tan  liquors.      Four 
of  these   were  yeasts   which  grew   throughout    the  liquor 
ninl  three  of  these  four  fermented  glucose.     The  other  five 
will-  organisms  which  grew  at  the  surface,  forming  a  film, 
.iinl   fermented   glucose.     The  tenth   sample   was  left    un- 
inoculated.     The  acidity  of  the  liquor  at  first   was  0-80 
pat  cent,  as  acetic  acid  and  at  the  end  of  two  weeks  the 
blank  showed  no  change  not  due  to  inaccuracies  of  titra- 
tion.    After    the    same    period    of    time    the    inoculated 
■Us  were  examined  and   found   to   be   pine  cultures 
|>l   the  noil  fermenting  bottom  yeast   which  had  failed 
row.     The  live  samples  inoculated  with  surface  yeasts 
showed    the    following    percentages   of   mill    expressed    as 
acid:     0-34.  0-30,  0-30,  0-28,  and  0-30.      At  the  end 
.■•   weeks  the  same  live  showed  : — 0-28,  0-28,  0-26, 
f>22  and  0-30  per  cent,  of  acid.     The  samples  in  which  the 
three    fermenting   yeasts   bail    grown    showed,    after   two 
meta:     0-80,    0-82   anil   U-T.S.    and   after   three    weeks: 
0-82,  0-80   and   0-78.     Thus,   the  surface  yeasts   in   three 
«eek-  bad  destroyed   60  per  cent,  of  the  arid   while  the 
others  bad  destroyed  none.     Experiments  as  to  whether 
the  loss  of  volatile  and  non-volatile  acids  was  proportional 
to  the  amount   present  .showed    that  this  was  so.  exeept  in 
in- .  ase,  that  of  a  new  oak  liquor  which  had  not  stood  in  a 
■ample  vessel.     In  this  ease,  the  lactic  acid  increased  for 
eleven  days  so  as  to  become  greater  than  in  the  original 
sample,  but  decreased  again  after  that  time.      Lactic  arid 
ases  more  rapidly  in  "  sapped  "  liquorsthan  in  new  and 
growth   of   the   yeast    film    is   also    more   rapid   in   the 
■■  lapped  "  liquors.     1>.  .1.  I.. 

OttQctannic  acid  :   Optical  activity  of .     0.  Rosenheim 

ami    1'.    Scludrowitz.     (hem.    Soc.    Trans..    1898,    73. 
878  -885. 

•  himkri'Iu. so-called  pure  '.'allot annie  acid  contains  varying 

luantities  of  gallic  acid  and  mineral  substances,  to  which 

real   differences  in  optical  activity  ([«1d  =    :     11     to 

74-2  |  are  probably  due.     The  authors  have  succeeded 

n  preparing  from  all  these  commercial  products,  a  gallo- 

annic  acid  with  an  optical  activity  of  about  [<i]i,         7.">  . 

The   crude    product    was    dissolved    in    acetone,    and    the 

•lit i. .11    treated    with   ether,    and    after    filtering    off    the 

phous    precipitate,    which    was    produced    in     most 

Uaan,  a  little  water  was  added.      The  ethereal  layer  was 

removed,   and   the  residual  acetone  solution  shaken 

-epeatedlv  with  ether  until  most  of  the  soluble  impurities 

mil    oolonring     matters     were     extracted.     On     adding 

i  little  more  water,  three  layers  were  formed,  the  bottom 

insisting  of  a  syrupy  concentrated  solution  of  gallo- 

:annic  acid.     This   was   separated,   the   ether   driven    off 

m  the  water-bath,  ami  the  syrupy  residue  dried  in  racuo 

ti   the  dark.     By    repeating   the    process   of   purification 

*veral  times,  products   free   from  gallic  acid  and   having 

i  rotatory  power  of  [n]u      (-75    to      75-2    were  obtained, 

he  yield  varying  from  SO  to  75  |ht  cent;,  calculated  on  the 

jiw  material.      \  S 


Qtlatin  ,in,l  tannin.     II.  Trunkel     Biochem    /..its.  1910, 

26,   l.'.s     182 

Tuk  author  ba-  made  numerous,  experiments  on  the  inter- 
action "f  solutions  "t  gelatin  and  tannin,  using  solutions 
of  from  ii-ls  to  0  ii  per  cent,  concentration  In  the  ca  ■   "t 

ll latin  and   I      5  per  cent,  in  that   of  the  ta I,       I  he 

gelatin  before  purification  tained  ■_'  :tl  per  cent,  of  ash, 

ami    alter    pin  Itirat  ion.    from   0-20   I"   0-28    per   oent.      The 

tannin  bad  the  rotator]  power,  |'i|''  t  72-7  ,  and  aftei 
purification  by  Rosenheim  and  Schidrowitz's  method 
I  ice  preceding  abstract),  I"!',','  I  72*5  .  It  wa 
found  that  under  suitable  conditions  both  the  gelatin 
and  the  tannin  are  quantitatively  precipitated,  and  the 
precipitate  is  then  insoluble  in  and  resutanl  t"  watet 
Wiib  aii  insufficient  proportion  ol  tannin  tie'  filtrate  from 
the  precipitate  contains  both  gelatin  and  tannin,  whilst 
with  an  excess  of  tannin,  the  filtrate  contains  tannin,  but 
no  gelatin.     Iii    all  cases  except  wlnie  quantitative  pre 

cipitati f  both  tannin  ami  gelatin  is  obtained,  small 

quantities  of  gallic  acid  can  be  detected  in  the  solution. 
A  given  quantity  of  gelatin  in  a  fresh]}  prepared  solution 
requires  more  tannin  for  complete  precipitation  than 
when  the  solution  Ins  been  allowed  t"  stand.  In  a  freshly 
prepared  solution  1  grm.  of  gelatin  requires  about  ti-7  grin, 
of  tannin,  but  after  24  hours  only  about  0'  I  gl  in  :  on  more 
prolonged  standing  the  effect  gradually  becomes  less  ami 

less    plot meil.      If   a    gelatin    solution    which    lias   stood 

lor  some  time   be  warmed,   it    regains  its    original    tannin 

precipitating-power.  Willi  excess  of  tannin,  tin-  pre- 
cipitate produced  may  contain  up  t"  3  parts  of  tannin  to 
1  of  gelatin,  but  it  is  no  longer  insoluble  in  and  resistant  to 
water,  readily  yielding  tannin.  Neither  the  stable  nor 
tin-  unstable  precipitate  can  be  completely  resolved  int.. 
its   components.     By    repeated    treatment    with   alcohol, 

'.17  per  rent,  of  (be  tannin  ran  I xtlaitid.  but  the  re- 
mainder is  obstinately  retained,  and  from  the  residi ilv 

small  quantities  (up  to  t;  per  cent.)  of  unaltered  gelatin, 
capable  of  gelatinising,  ean  be  recovered.  Both  the  stable 
and  the  unstable  precipitate  yield  small  quantities  of  gallic 
mid  on  prolonged  treatment  with  water  or  alcohol.  Al- 
though both  the  gelatin  and  tannin  undergo  chemical 
alteration  to  a  slight  extent,  and  the  experimental  data 
do  not  give  very  concordant  results  when  calculated 
according  to  the  exponential  formula,  on  account  of  un- 
avoidable experimental  errors,  the  author  -late-  that  the 
mutual  jireripitatioii  of  the  gelatin  and  tannin  is  un- 
doubtedly an  adsorption  process,  this  being  shown  most 
clearly  by  tin-  behaviour  of  the  gelatin-tannin  precipitates 

towards  aleobol.    -  A.  S. 

Gelatin  :     Optical    rotatory    power    of .     II.    Trunkel. 

Biochem.  Zeits.,  1910,  26,  493  513, 
Tut:  kevo-rotatorv  power  of  gelatin  solutions  increases 
when  the  solutions  are  allowed  to  stand  ami  decreases  with 
rising  temperature  (to  a  minimum  at  about  36  t'.t;  it  is 
not  proportional  to  the  concentration  of  the  solution, 
although  weaker  solutions  have  a  lower  rotatory  powei 
than  stronger  ones.  When  gelatin  solutions  which  have 
been  allowed  to  stand  are  wanned,  they  regain  their 
original  rotatory  power.  The  rotatory  power  is  lower  the 
longer  and  the  more  strongly  the  gelatin  solution  has  been 
heated  before  the  determination.  The  rotatory  power  of 
j  gelatin  (gelatin  which  has  been  subjected  to  prolonged 
heating  at  100  C. )  is  considerably  lower  than  that  of 
u-gelatin.  The  change  in  rotatorj  power  on  keep 
proceeds  in  a  similar  manner  to  the  change  in  t.mnin- 
preeipitatiug  power  (see  preceding  abstract),  being  rapid 
at  first  and  then  slower.     The  phenomenon  appt 

a  ease  of  "  hysteresis     Buch  as  has  1 a  known  for  a  li 

(jme  a-  characteristic  ol  colloids,  and  to  be  due  to  a  change 
i„  th.  ;  dispersion  of  the  colloidal  gelatin  solution 

(compare  Men/.,  Z.  physik.  Chem.,   19<>9,  66.  129)      A.  S. 

I'm  l  \ ■!-. 

Leather;  Entity  of .     A.  Turnbull,  Liverpool.     Kng. 

I'at.  30,173,  Dee.  24,  1909. 
A  i.u\  im:  chamber  for  leather  is  '  si  ribed,  provided  with  a 
Double  Boor  and  root     Hot,  .li\  nil  ;-  passed  Into  the  S] 
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foor  and  roof.  Hot.  dry  all  is  passed  into  the  space 
between  the  roof  and  the  false-roof  and,  passing  down- 
tiirough  the  ohamber  and  around  the  sheets  ol 
leather  suspended  therein,  leaves  the  ohamber  by  means 
of  the  space  between  the  false-floor  and  '.le-  floor;  both 
the  falae-rooi  and  false-floor  have  a  Dumber  ol  openings 
provided  with  sliding  covers  so  1 1  i;it  the  current  of  air  may 
be  regulated.  The  moist  air  leaving  tin-  chamber  is 
conducted  through  pipes  surrounded  by  cold  water  and 
is  then  passed  through  pipes  boated  by  steam  before  being 
again  delivered  into  the  drying  chamber;  a  fan  situated 
between  the  cooling  and  heating  pipes  causes  the  air  to 
i  lr<  ulate  through  the  different  parts  of  the  plant,  a  feature 
of  the  invention  being  thai  the  same  air  is  used  over  and 
•  •\  •  i   again.     W.  P.  S. 

Oaaei* ;    Machinery  for  the   manufacture  of .      W.  K 

Browning  and  \\ .  Holder,  London.     Eng.  Pat.  15,028, 
June  38,  1900. 

'I'm:   milk   from   which   the  casein   is  to   be  prepared   is 

delivered  f \  tanks  into  a  mixing  pan  where  it  is  treated 

with  suitable  chemicals  for  the  purpose  of  precipitating 
the  casein.  The  mixture  of  casein  and  winy  is  then 
delivered  to  a  separator  consisting  of  a  hollow  drum 
which  rotates  on  a  stationary  pipe;  in  the  curved  surface 
of  the  drum  a  number  of  radial  compartments,  opening 
outwards,  are  provided,  the  open  ends  ol  the  compartments 
being  covered  w  ith  wire  gau/.c  The  whey  passing  through 
these  strainers  is  collected  in  a  pan,  whilst  the  casein  is 
washed  off  the  gauze  by  means  of  a  water-sprinkler  and 
conducted  to  washing  tanks  provided  with  stirrers  and  a 
constant  water  supply.  The  washed  casein  together  with 
water  is  t  hen  t  ransferred  to  a  tank  from  which  it  is  pumped 
to  a  draining  device  consisting  of  a  number  of  slats  hinged  to 
a  travelling  endless  band  which  delivers  the  drained 
casein  into  trucks.  Each  truck  when  loaded  is  run  along 
a  track  to  a  hydraulic  press  where  the  mass  of  casein  is 
pressed.  The  cake  of  casein  thus  obtained  is  passed 
through  a  disintegrator,  then  passed  through  a  distributor 
on  to  travelling  bands  mounted  in  a  drying  chamber 
whence  it  is  delivered  as  a  dry  powder,  which  is  sifted  into 
various  grades  of  fineness.  Should  it  be  desired  to  pro- 
duce an  acid  or  alkaline  casein,  the  washed  casein  is 
passed  through  an  acid  or  alkali  tank  before  being  drained, 
pressed  and  dried. — W.  P.  S. 

Casein  ;    Process   for   obtaining  homogeneous  directly 

from    milk.        F.     Lebreil     and     R.     Desgeorge.       Fr. 
Pat.  4111.1194.  Mar.  31.  1909. 

MliJv  under  a  pressure  of  from  2  to  3  atmospheres  is 
foivi-d  through  a  jet  into  a  vessel  which  contains  a  mixture 
ol  :tiMi  litres  of  water  and  :i(Ni  grins,  of  nitric  acid;  the 
temperature  of  this  mixture  should  not  be  less  than  70  ('. 
The  oxidised  casein  thus  separated  from  the  milk  floats 
on  the  surface  of  the  liquid  and  is  easily  collected  and 
removed.  It  is  advisable  to  add  fresh  quantities  of 
nitric  acid  to  the  vessel  from  time  to  time.  (See  this  J., 
1909,  163.)— W.  P.  S. 


XVI.     SOILS  ;    FERTILISERS. 

Phosphoric  acid  ;    Active  and  its  relation  to  the  needs 

of  the  soil  for  phosphoric  acid  iv  /nit  experiments.  (.!. 
S.  Fraps.  Texas  Aerie.  Expt.  Stations.  Bull.  No.  120, 
llilO,  66  pages. 

Thk  amount  and  nature  of  the  plant  food  withdrawn  from 
the  soil  by  the  plant  depends  on  the  form  of  Combination  of 
t In-  plant  food,  its  protection  or  non- protection  by  encrust 
ing  particles,  the  action  of  weathering  agencies  and  the 
naMre  ol  the  plant.  The  composition  of  the  soil  extract 
obtained  with  any  solvent  depends  on  the  quantity  of 
phosphate  exposed,  its  solubility,  the  solubility  of  the 
protecting  material  and  the  ability  of  the  soil  to  fix  phos- 
phoric  acid  from  the  'solvent      rv/6  nitric  acid  afssoives 


phosphates  of  lime  completely  but  iron  and  aluminium 
phosphates  only  to  a  slight  extent.  This  solvent  is 
preferred  to  I  |kt  cent,  citric  acid  and  other  solvents, 
Soils  absorb  phosphoric  acid  front  solution  in  -V  .">  nitric 
acid  and  other  solvents,  the  |iercentagr  absorbed  bj 
a  soil  increasing  with  its  content  of  iron  and  aluminium 
oxides.  The  phosphoric  acid  absorbed  by  soils  is  not  ai 
traeted  by  the  first  extraction  with  .V  ."i  nitric  ncid  but 
it  is  by  the  loin  tli.  and  sometimes  the  sixth,  extraction. 
Soils  containing  little  or  no  highly  soluble  phosphates 
give  the  same  amount  of  phosphoric  acid  to  suc- 
cessive extractions.  Soils  with  a  fixing  power  of  80 
per  cent,  or  less  ti\  about  half  as  much  from  \  ."■  nitric 
acid.  Soils  with  a  fixing  power  above  SO  per  cent,  lix 
equally  as  much  from  .V  ."i  nitric  acid.  (The  fixing  power 
is  defined  as  the  percentage  of  phosphoric  acid  absorbed 
from  an  aqueous  solution  containing  -Oil  parts  of  the  acid 
per  million.)  Calcium  sulphate  increases  the  amount 
of  phosphoric  acid  extracted  from  soils  rich  in  iron. 
( 'alcareous  soils  contain  phosphates  protect ed  by  the  calcium 
e  it  bona  I  e  from  the  plant  toots  but  these  are  exposed  ' 
solvents  and  the  quantity  of  acid  consumed  ^i\i"-;i  measure 
of  the  amount  of  lime  and  magnesia  dissolved.  Citric 
acid  dissolves  less  iron,  lime  and  magnesia  than  \  ■"• 
nitric  acid.  In  pot  experiments  it  is  impossible  to  maintain 
only  one  variable.  Soils  containing  less  than  20  parts 
per  million  of  phosphoric  acid  are  highly  deficient  in  this 
acid  in  pot  experiments.  Soils  with  less  than  100  parts 
per  million  arc  deficient  :  soils  with  100  to  200  parts  pat 
million  are  possibly  deficient.  The  average  possible  cum 
(maize)  crop  increases  regularly  with  the  amount  of  active 
phosphoric  acid  extracted  by  -V '5  nitric  acid.  Softs 
with  less  than  10  parts  per  million  of  phosphoric  acid  have 
an  average  possibility  of  4-5  bushels  of  Corn  (maize) 
per  acre.  With  10 — 20  parts  the  possibility  is  I  — -:» 
bushels  :  with  30— 100  parts  the  possibility  is  1K-7  to 
2G-3  bushels:  with  110-420  parts  per  million  the 
possibility  is  50-  (50  bushels  (ht  acre.  Soil  may  provide 
sufficient  phosphoric  acid  for  large  crops  and  yet  respond 
to  phosphoric  fertilisation  in  pot  ex]ieriments.  Phos- 
phoric acid  taken  up  by  the  crop  comes  front  oilier 
sources  as  well  as  the  active  phosphoric  acid  :  the  amount 
removed  by  the  crop  decreases  with  the  quantity  of  active 
phosphoric  acid  in  the  soil. — E.  F.  A. 

Fertilizers  :     Detection    of    inferior    ammoniates     in    com- 
mercial  .     J.  P.  Street.     J.  Ind.  Eng.  Chem.,  1910, 

2,  311—313. 

The  use  of  an  inert  nitrogenous  filler,  such  as  peat,  in 
compounding  mixed  fertilizers  necesitates  some  means  by 
which  the  inferior  form  of  nitrogen  may  be  differentiated 
fn  mi  that  of  unquestionable  value.  The  method  proposed  bj 
the  author  for  doing  this  is  as  follows  : — A  quantity  of  the 
fertilizer  equivalent  to  45  grms.  of  organic  nitrogen  is 
placed  on  a  moistened  filter,  and  washed  with 
200  c.c.  of  water  at  room  temperature.  Botli  filter  ami 
contents  are  then  digested  in  a  water-bath  with  125  c.c. 
of  1-6  per  cent,  neutral  potassium  permanganate  solution, 
and  stirred  at  intervals  of  10  minutes  with  a  glass  rod. 
After  30  minutes,  100  c.c.  of  cold  water  are  added  and  the 
liquid  filtered,  the  filter  being  washed  until  washin. 
filtrate  amount  to  400  c.c.  Finally  the  filter  and  content- 
are  removed,  and  the  nitrogen  in  them  determined  by  the 
Kjeldahl  process.  The  nitrogen  obtained  less  the 
amount  in  the  two  filters  used  is  the  nitrogen  not 
oxidised  by  the  permanganate.  A  series  of  analytical 
results  is  given  showing  that  by  this  method  high  grade 
ammoniates,  such  as  blood,  fish,  and  bone,  may  be  readily 
differentiated  from  those  of  less  value,  such  as  garbage. 
tankage  and  peat,  the  last-named  material  giving  Hw 
lowest    results  of  all. — .1.  P.  O. 


Fertiliser  industry  of   United  Stales.      Oil,  Paint  and  Drug. 
Rep..  .July   18.    1910.     |T.R.] 

Thk  Report  of  the  National  Fertiliser  Association  states 
that  during  the  past  year  the  production  of  fertilisers  iti  the 
United  States  has  increased  30  |>er  cent.,  and  that  the 
demand  has  in.  teased  in  the  same  proportion. 
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feet  of  lime  upon  thi    volubility  •  >/    ■ 

E.  W.  fiaither.      i    [nd.  Eng.  Chcm..  1910,2,315    316. 

show  i>  i liui  tin  addition  'if  lime  to  a  loam  w>il  rendei 

UlSoluhll       phi'.phalcs     SoluhU?      l'\       M    |'l:i-   UlL'      til'       ill'l 

alumina  which  i    .  .  1 1 1 1  .in.-.  I  with  I  lie  pliosph •.  and  thai 

.ill  tin.,  constituent*  an-  thus  made  more  soluble  in  A  5 
nitric  acid.       \t    the    same    time  tin-   silicates   are   partn 

broken  up  an. I  rendered   re  soluble  in   A    ."•  nitric  .■.  Id. 

Imi  ili..-.     ilieate    carry ing  potassium  are  not  decomposad 

■  a    ap] ahle  extent,      h    was  also   found   that    the 

addition  "l  Inn.-  has  the  elTei  t  "I  diminishing  the  an m  of 

potash  assimilated  i.\  wheat  grown  mi  tin-  Boil.  In  vim 
•  ■I  i  In-  la  -i  result  i  In-  hypothesis  thai  the  addition  of  lime  to 
the  soil  increases  tin  am. ami  ..I  available  potash  would 
appear  to  l»-  erro us      .1.  I'.  1 1. 

Imilahility  of  in  relation  fo  tht  f>" 

of  Ihr  toil  nil'/  /"  th>  growth  of  legumes.      T.  I..  Lyon  and 
I     V    IV  ■  ll      .1.   [nd.   Eng.  Oiem.,   1910,  2.  :ii:i     315. 

uiks  .if  comparative  experiments  carried  nut    by  tin 
authors   confirms   tin-   opinion    (hat    a    certain   degree   "I 

icitj  "l  the  -"il  i-  favourable  t..  nitrification,  il  bain 
shown  that  the  addition  "I  linn-  I"  a  soil  deficient  in  this 
constituent  produces  a  substantial  increase  in  the  nitrates 
for  Borne  years  after  its  application.  The  growth  of 
ml  possibly  other  legumes,  mi  soil  which  is  \m-II 
supplied  with  lime  further  contributes  In  tin-  nitrifying 
process.  But  whether  the  alfalfa  aits  in  this  way  hy 
Increasing    the    quantity    of    easily    decomposing    matter 

■rough   the   production  and  d imposition  of   tubercles 

.a  small  roots,  or  in  Rome  other  wav,  was  not  established. 

— J.  I'.  <  >. 


ide.  :       A      nme  H.     Maxwell-Lefroy.     Agr 

.lour.    India.    1910.  5.    138      I  13. 

I  poisons  used  against  caterpillars,  grass- 
hoppers, etc..  are  not  suitable  for  use  in  India  owing  to 
the  danger  of  cattle  poisoning,  and.  in  the  ease  of  lead 
Bseniate,  t.>  the  fait  that  decomposition  ocours  at  the 
■gh  temperatures  giving  soluble  arsenic  which  poisons 
the  plants.  \.  a  result  nf  many  tests  mi  the  poisoning 
•■ili 'i  ..I  different  compounds  on  caterpillars,  lead  ohro- 
inate  was  found  t"  !«•  most  suited  to  the  requirements. 
It  is  easily  made  in  paste  form  from  lead  nitrate  and 
■Btasaiuro  bichromate,  can  readily  bo  seen  on  the  leaf, 
is  extremely  insoluble,  not  easily  washed  off.  and  does 
not  injure  the  plant.  It  mav  be  used  at  a  strength  of 
1  lb.  in  32  gallons.— H.  H. 


Lime-sulphur    solution;     Further    studies    nf    Hi,     i. 
t>l  and    alkali    ir,itir<    on    lead    arsenates.     C.     E. 

Bradley  and   II.  V.    Tartar.     .1.   Ind.   Eng.  Client..   1910, 
2.  828-   329.     (See  this  J..  1910,  589,  mil  8370 

It  has  previously  been  shown  by  the  authors  that  on 
mixing  normal  lead  arsenate  and  commercial  "  lime- 
sulphur"  solution  together  as  a  combined  spray  only  a 
small  am. Hint  of  arsenic  is  rendered  soluble.  They  now 
■  'ti.l  that  if  in  place  of  normal  lead  arsenate  the  acid 
compound  be  used,  a  considerable  decomposition  takes 
limit  eight  times  more  arsenic  then  passing  into 
solution.  A  study  of  the  reactions  thus  involved  indicated 
ili.it  there  is  a  partial  interchange  nf  the  bases  resulting  in 
the  formation  of  calcium  arsenate,  and  lead  sulphide,  free 
sulphur  being  deposited  at  the  same  time.  The  presence 
•f  soluble  arsenic  is  attributed  to  the  partial  solution  of  the 
enli  rum  arsenate.  Further  experiments  showed  that  both 
'he  normal  and  acid  lead  arsenates  are  mure  soluble  in 
s-ilui.-  than  in  pure  water,  this  being  vary  much  more  pro- 
nonnced  in  the  ease  of  the  acid  compound.  In  com  lusmn 
it  is  pointed  out  that  in  mixing  lead  arsenate  for  spraying 
purposes  it  is  necessary,  so  as  t"  lessen  the  tendency  to 
render  the  arsenic  soluble,  to  employ  the  normal  lead 
BODTpound  and  to  avoid  using  water  containing  a  large 
•mount  of  alkali  carbonates.— J.  P.  ( I. 

R')iort  of  Inspector  of  alkali  morhk     Her  VII. 
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Phosphoric  acid  lolubh   in  citric  acid: 

inn  from  I.'/-/'  phosphates.     II. 

l'l'I.iiTT.   Deo.  7.   1908, 
Tm  crude  pho  phate  is  heated  in  closed  retorts  at  a  I 
temperature,  then  the  air  in  the  retorts   i    di  placed   bj 

carbon  dioxide,  and  the  heating  is  continued  1 mi  time 

under  a   pressure  "i   carbon  dioxide.      V  8. 

Superphosphates  ;    Manufacture  of  enriched        -.  A.  Dnooo. 
I  ,     I'.H.    110.989,   Mar.  26,   1909. 

I\    the    manufacture   ol     upi  i  pho  ph  it  olntion   ol 

pho  phot I   or   it-   ...lis   i,   added   I.,   the    tulphurii 

...  „i  employi  .1  in  tn  tting  the  mineral  I'm  1  cample, 
the  superphosphate  obtained  with  sulphuric  acid  (with  or 
without  pli. .sph.. 11.  11  i'h.  in  the  usual  way,  I  wa  bed  with 
water,  and  the  washings  are  added  t"  the  sulphurii  acid 
used  in  attacking  a  fn   h  quantity  ol  mineral;    thi    facili- 

the  transformation  into  superpho  pban    and 
a    richer    product,    Inside,    reducing    the    proport 1 

SU]phuriC    arid     I'M  liil.-d.         I''.   S'lllN. 

Potash  works  ;   Process  for  th  utilisation  of  tin  final  mother- 
liquors  from         .     E.    ron   Alien.     Qer.    Pat   224,076, 
Feb.  21,   1909. 
Tin:  liquors  are  treated  with  burnt,  lime  so  as  to  form  a 
dry  mass,  which  is  ground  and  used  as  a  fertiliser. — -A.  S. 


XVII.     SUGARS;    STARCHES:    GUMS. 

Carbohydrates;    Phosphoric  acid  esters  of .    //•  Sucrose- 

sulphuric  acid,  and  the  introduction  of  tin  phosphorul 
group  fnto  protein.  C.  Nenberg  and  II.  PoUak.  Bet-.. 
191ft  43.  2060    2068  (see  this  .)..  1910,  291).     (See  also 

Bin.  hem.    Zeits..     1910,    26.    .".It       584.) 

Tiii:  preparation  of  sucrose-phosphoric  acid  lia-s  already 
been  described  (toe.  c»t.);    the  following  modified  method 
for  obtaining  dextrose-phosphoric  acid  is  now  given  : 
A  suspension  of  500  grins,  of  precipitated  calcium  carbonate 
m  a  solution  nf  180  grins,  of  dextrose  in  -'t    4  litres  of  water, 

was    led    in    a   freezing    mixture.      Tin-    oooled    liquid 

holding  the  precipitate  in  suspension  was  treated  with  a 
solution  "f  154  grins,  of  phosphorus  oxycbloride  in  atwut 
500  0.0,  of  chloroform.     The    whole    was  allowed  to  stand 

and  then  tillered,  the  residue  being  washed  with  OOld  water. 
The  filtrate  and  washings  were  concentrated  in  vacuo  at 
35°— t0°C.,  to  about  1  litre,  tillered  again,  and 
ad.  l.-d.  drop  by  drop  to  alcohol,  the  calcium  salt  of  dextrose- 
phosphoric  acid  thus  lieinu'  precipitated.  The  calcium 
salt  nt  dextrose-phosphoric  acid.  CJSLn*  I  I'1  to  I  -H  .-"■ 
is  a  white  powder,  stable  in  air.  anil  soluble  in  w-'i.i 
The  acid  is  more  readily  hydrolyaed  than  Bucroae- 
phosphoric  acid;  it  is  not  fermentable,  bul  yields 
fermentable  sugar  (dextrose)  on  hydrolysis.  om 
sulphuric  acid.— A  solution  of  90  grant,  ol  morose  and 
so  L.,nis.  nf  potassium  hydroxide  in  WOo.c.  of  water,  was 
heated  tn  60  —  70°  C.  and  treated  with  64  'Jims.  "'  finely 
powdered  potassium  pyrosulphate.  After  standing  the 
mixture  was  neutralised  with  acetic  acid,  all  the  sulplnni'- 
acid  in  inorganic  combination  being  then  precipitated  with  a 
concentrated  solution  of  barium  acetate.  The  precipitate 
was  tiltered  off  and  wash..!,  the  filtrate  and  washings  being 
concentrated  fn  tweuo.  tin  adding  bash  lead  acetate  and 
ammonia,  an  abundant  precipitate  formed;  thfc 
filtered  off,  washed   till    neutral,   mixed   with    water,    and 

deeoilipose.1      with     sulphuretted     ItV'll'.L'ell     m     pr.-sencc      ol 

barium  carbonate.  The  filtered  solution  wm  eoncen- 
rated    in    vacuo,    filtered,    and    added    I  we 

precipitate  thrown  down  being  purified  BJ  n^-at.sl 
solution  in  water  and  precipitation  with  alcohol. 
Ihe  barium  su.  mse-ulphate    tht  Bed    is    probabl] 

represented  by  the  formula,  C,,H  ",.'  "  sui  :  "  lsa  w,",,■ 

powder,  Stable  in  air.  and  easfly  soluble  in  water.  The 
anthers  have  also  succeeded  in  intn-lueuigj  the 
phosphoryl  group  into  protofin.     I..  K. 
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Sugar  manufacture  ;    The  effirieneg  of  the  "  limit"  jirocexs 

of .    i;.  Clarke  and  s.  C.  Banerjee.    Agric.  .1.  India, 

1910,  5.  29     II. 

The  "  Hadi  "  process  of  sugar  manufacture  is  much  used 
in  In.li.i  amongst  plant-is  desiring  to  produce  sugar 
directly  from  the  juice  in  districts  baring  a  limited  supply 
"i  Dane,  h  consists  essentially  in  clarifying  the  raw  juke 
by  tin'  addition  of  .-mall  quantities  nf  soilium  carbonate 
-■'lut ii >ti  and  the  juice  of  Hibiscus  esculentus,  the  scum 
being  removed  by  hand,  and  then  boiling  the  treated 
juke  to  grain  in  a  series  of  open  |«ns.     The  resulting  warm 

secuite  i-  stored  in  earthen  vessels  for  In  days,  after 
which  it  is  cured  in  a  hand  centrifugal  and  dried  in  the 
sun.  The  molasses  is  concentrated  and  treated  in  a  similar 
way  to  the  first  product,  a  second  sugar  and  a  final  molasses 
l»ing  tlm-  obtained.  On  examining  this  method  of  manu- 
facture with  the  object  of  reporting  on  its  improvement, 
the  authors  found  that  lit  2  per  cent,  of  the  sucrose  entering 
tin-  fac  torj  in  the  form  of  juice  was  lost  by  inversion,  and 
that  4-7  per  cent,  was  removed  with  the  scums.  As 
means  of  effecting  a  better  yield,  the-  authors  recommend 
neutralising  the  juice  with  finely  ground  calcium  carbonate. 
passing  the  liquor  through  cloth  to  the  evaporators,  and 
removing  the  scums  by  mutable  filtering  apparatus. 
Large  central  factories  are  not  feasible  in  the  districts 
where  the  "  Hadi  "  process  is  worked,  the  principal  reason 
being  the  scattered  distribution  of  the  i  rop,  but  the  authors 

no  reason  why  a  small  and  efficient  plant,  employing 
vacuum  evaporation  and  improved  methods  of  clarification, 
should  not    l»-  a  su  .  ess.  -J.  P.  0. 

Jfti ffino.tr  :    Oeevrrrnre  of  fa  rote  sugar,  and  its  <h  I,  r- 

mination.     F.    Strohmer.     D.    Zuckerind.,     1910,    35 
543  -544. 

Ai  '  okoinc  to  the  author,  the  disturbing  influence  of  cold 
on  the  process  of   assimilation  in  the  living  plant  may 

: unt  for  the  formation  of  raffinose  in  the  sugar  licet. 

although  up  to  the  present  he  has  been  unable  to  detect 
this  BUgar  in  syrups  obtained  from  frozen  roots.  The 
average  raffinose  content  of  the  sugar  beet  is  0-02  per 
cent.,  and  the  higher  values  which  are  reported  from  time 
to  time  may  !»•  generally  assumed  to  be  due  to  the  presence 
of  optically  active  bodies  other  than  sugar.  As  Herzfeld 
has  ]K.inted  out.  these  non-sugar  substances  exist  as  Isevo- 
rotatory  salts  which  on  treatment  w-ith  acid  under  the  con- 
ditions of  the  ( 'lerget  determination  become  dextro-rotatory, 
and  may  thus  vitiate  the  raffinose  value  to  the  extent  of 
more  than  2  per  cent.  In  raw  sugars  manufactured  by 
returning  a  very  low  after-product,  the  author  has  found 
a  difference  amounting  to  0-92  per  cent,  between  the  direct 
polarization  and  the  sugar  by  Clerget,  and  has  noticed 
that  such  raw  sugars  always  contain  a  greater  amount 
of  optically  active  non-sugar  than  do  sugars  obtained  by 
normal  working  without  return  of  after-product.  On 
examining  the  possibility  of  the  presence  of  raffinose  in 
colonial  sugar-,  as  suggested  by  Pfeiffer  and  Pellet,  a 
positivi  result  was  never  obtained,  but  here,  too,  as  with  the 
beet  [products,  it  was  found  that  optically  active  non-sugars 
influence  the  raffinose  determination. — J.  P.  O. 

Beet  sugar  factories;  Final  molasses  of  Russian- .     J.  B. 

-Minz.     Z.   Ycr.  deiitsch  Zuckerind,   1910,  485—510. 

The  author  gives  the  results  of  careful  analyses  of  final 
molasses  from  a  large  number  of  Russian  beet  sugar  factor- 
tories.  These  molasses  were  not  true  molasses  (,.,., 
solutions  of  non-sugars  saturated  with  sucrose  at  a  given 
temperature)  but  factory  products,  which  in  the  large 
majority  ot  eases  were  supersat uratcd  and  from  which  sugar 
crystallised  out  on  long  keeping.  These  results  confirmed 
the  view  that  the  inorganic  portion  of  the  non-sugars  is  more 
■  etive  in  retaining  sucrose  in  solution  than  the  organic 
portion.  In  Russian  beet  molasses  of  similar  character 
the  true  purity  (i.r..  the  percentage  of  sucrose  by  (lerget)  is 
greater  the  lower  the  organic  coefficient  {i.e.,  the  ratio  of 
organic  non-sugars  to  ash),  but  on  the  other  hand,  there 
is  a  greater  tendency  for  sucrose  to  crystallise  out  from 
factory  molasses  the-  higher  flic-  organic  coefficient,  even 
with  a  lower  true-  purity.   The  purity  alee  ,f  a  final  molasses 


does  not  suffice  to  indicate  the  degree  to  which  that  molasses 
can  be  desacc  harified  :  for  this  a  determination  of  the 
organic  coefficient  is  also  necessary.  In  Russian  final 
molasses  produced  as  they  usually  are  from  beet  juices 
purified  by  lime  defecation,  the  non-sugars  are  mainly 
salts  of  organic  acids,  the  organic  matters  other  than 
Bugar  originally  present  having  been  mostly  decomposed 
during  defecation  and  subsequent  concentration  at  com- 
paratively high  temperatures,  into  organic  acids  stable 
towards  lime.  A  large-  number  of  experiments  on  further 
treating  these  molasses  with  lime  showed  very  little  further 
change  in  the  organic  coefficient,  and  did  not  raise  Hie 
true  purity  more  than  about  1  per  cent.  The-  organic 
coefficient  is  an  indication  of  the  magnitude  of  the  organic 
acid  radicle  and  in  general  the  greater  this  magnitude 
(and  consequently  the  greater  the  organic  coefficient) 
the  less  is  its  sucrose  retaining  power.  The  organic  co- 
efficient thus  forms  a  valuable  guide  to  the  melassigcnie 
effect  of  the  non-sugars  whilst  the  ash  coefficient  (».e.,  the 
ratio  of  sucrose  to  ash)  is  of  little  value  as  a  guide  to  the 
composition  of  the  molasses.  The  author  strongly  insists 
on  the  desirability  of  using  phenolphthalein  as  the 
indicator  in  determining  the  acidity  or  alkalinity  of  molasses. 
All  the  molasses  showed  alkaline  reaction  to  litmus  whilst 
onl\  about  30  per  cent,  were  alkaline  to  phenolphthalein. 

— L.  E. 

Sugar -beet ;  Optically  active  non-avgars  of  the .     W.  H. 

Rees.     J.     Ind.    Eng.    them..     1910,    2,    323—326. 

The  high  apparent  loss  of  sugar  that  has  been  observed 
in  beet  sugar  factories  of  recent  years  is  generally 
attributed  to  the  presence  of  an  unidentified  sub- 
stance which,  although  indicated  by  direct  polarisa- 
tion, is  either  destroyed  or  eliminated  during  the  manu- 
facturing processes.  The  author  has  investigated  the  problem 
and  claims  to  have  obtained  from  the  beet,  from  thick- 
juice,  from  molasses,  and  from  the  condensation  water 
produced  during  the  concentration  of  the  osmose  syrup  a 
body  which  corresponds  in  every  way  to  that  hypothetic- 
ally  assumed  to  be  present.  It  is  dextro-rotatory,  is  readily 
soluble  in  water,  is  not  precipitable  by  basic  lead  acetate, 
and  is  not  destroyed  when  heated  with  acid  under  the  con- 
ditions of  the  Clerget  proces.-..  By  beating  with  milk  of 
lime  it  loses  its  optical  activity  entirely,  but  if  slowly 
evaporated  in  alkaline  solution  its  rotation  is  not  changed, 
and  it  may  be  distilled  in  a  current  of  steam.  It  is  also 
stated  that  it  is  possible  to  extract  the  same  dextro-rotatory 
substance  by  concentrating  the  vapours  condensed  from 
the  first  defecating  pan  ;  and  it  is  suggested  that  this 
explains  the  reason  of  the  difference  between  the  polarisa- 
tions of  aqueous  and  alcoholic  solutions  of  syrups,  masse- 
cuites,  and  molasses  that  are  not  observable  in  the  case  of 
concentrated  undefecated  juices.  Concluding,  the  author 
affirms  that  his  investigations  have  convinced  him  that 
the  observations  of  Kopecky  (this  J.,  1909.  1215)  and  others 
who  have  found  differences  between  the  polarizations  by 
the  direct  and  inversion  methods  are  correct,  and  that  he 
has  also  been  able  to  corroborate  the  statement  of  Herles 
(this  J.,  1908,  1168  and  1909.  32)  that  on  heating  raw  juice 
with  lime  there  is  a  reduction  in  the  polarization  due  to  the 
transformation  or  ebmination  of  optically  active  non-sugar. 

—J.  P.  0. 

Maple  .n/rup  ;  Influence,  oj  micro-organi«ms  upon  the  quality 

of .     H.  A.  Bison.     J.  Ind.  Eng.  Chem..  1910,  2, 

323—327. 

Those  portions  of  the  sugar  maple  sap  that  are  first  drawn 
off  are  clear  and  transparent,  and  possess  a  luscious  sweet 
taste,  but  with  the  advance  of  the  season  as  the  days  become 
warmer  and  the  frost  less  severe,  the  sap  is  often  obtained 
cloudy  and  develops  an  unpleasant  flavour.  Further,  the 
syrup  resulting  from  the  concentration  of  this  last  run 
material  is  frequently  dark  in  colour,  and  lacks  flavour.  It 
is  also  generally  known  that  uncleanly  methods  result  in 
yielding  a  jioor  syrup.  Consideration  of  these  facts 
suggested  that  micro-organisms  might  be  the  direct  cause 
of  this  inferior  syrup,  and  accordingly  a  bacteriological 
study  of  the  maple  sap  was  undertaken.  It  was  found  that 
the  sap  *itbih  the  vascular  bundles  of  the  tree  Is  quit* 
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i  n  ■-  from   micro-organisms,  and  thai   when  drawn  under 

Conditions  preventing  their  entrance,  the    a] aim  in  ■ 

perfect  -t  1 1 ••  of  preservation.  The  principal  organisms 
ooourring  in  the  faulty  sap  were  isolated  and  examined 
in  pnrc  culture;  firs!  run  sap  was  then  inoculated,  with 
the  result  thai  tho  characteristic  cloudy  appearance  and 
Inferior  flavour  were  generally  reproduced.  \-  a  final 
proof,  comparative  experiments  were  made  with  trees, 
giving  faulty  sap:  in  some,  clean  buckots  and  Bpoul  and 
tosh  tap  holes  were  use<l,  whilst  in  others  the  ordinary 
Utensils  and  old  tap  holes  were  retained,  h  was  then  found 
that,  whereas  the  sap  from  the  "M  holes  was  cloudy  and 
■Our,  that  friuii  the  fresh  holes  was  perfectly  clear  and  sweet 
ami  "ri  concentration  yielded  a  syrup  quite  equal  to  the 
first   run  material.      J.  I'.  ' '. 


.!/(•■'. i —  -  ,  Decomposition  product*  of  glucosi  m  cam  tugar 
— — .  II.  •'.  Prinsen  Gecrligs.  intern.  Sugai  J.,  1910, 
12,  --".in     305,  332    338. 

its  adding  together  thoso  constituents  of  a  ram-  molasses 
t liui  can  In-  determined  analytically,  wz.,  sucrose,  glucose, 
.isti.  an. I  quills,  ami  subtracting  tin-  sum  from  tin-  total 
ilr\  substance  by  desiccation,  a  considcrahle  ilitTerrnec 
is  invariably  found,  which  difference  is  nut  tin-  outcome 
..f  th.  errors  involved  in  thr  several  determinations,  bul  is 
apparently  duo  !.•  thr  presence  of  a  constituent  which 
hitherto  has  not  been  identified.  It  was  thought  that  a 
probable  explanation  of  this  might  bo  found  in  tin-  observa- 
t ion  that  during  th'-  course  of  manufacture  from  raw  juice 
to  in.issi mitr  the  glucose  ratio  gradually  falls,  whilst  the 
percentage  of  organic  non-sugar  increases,  tin-  supposition 
being  that  the  decomposition  of  the  glucose  results  in  the 
formation  of  an  unknown  nun  sii-_'ar  suhstance.      With  the 

of  testing  this  experimentally, neutral  invert  Mimr 
solutions  containing  organic  ami  inorganic  salts  in  the 
proportions  occurring  in  cane  juice  were  heated  for  80 
■Ours  on  a  water-bath  at  90  Hki  ('..  a  control  experi- 
ment using  neutral  invert  sugar  solution  without  the 
addition  of  -alls  being  also  mode  It  was  found  that, 
whereas  with  the  control  test  no  appreciable  decom- 
position hail  occurred,  in  the  ease  of  the  invert  sugar 
•oration  rontaining  cano  salts,  tin-  sp.  gr.,  the  ash.  the 
oapric-reducing  power,  ami  tin-  dry  substance  as  found  by 

Hon  eaeh  decreased,  it  was  further  shown  that 
treatment  with  normal  lead  acetate  of  tho  invert  sugar 
solution  containing  earn-  salts  which  hail  been  heated  for 
St)  hours  to  99  -Iihi  ( '.  caused  a  decrease  of  the  cupric- 
Mducing  power,  from  these,  ami  from  a  scries  of  similar 
experiments  which  were  carried  out  on  raw  cane  juices  and 
exhausted  cano  molasses,  thr  general  conclusion  is  drawn 
that  under  the  conditions  normally  prevailing  in  cane  sugar 
factories  a  portion  of  tin-  invert  sugar  is  broken  up  into 
bodies  which  are  partly  volatilized;  thr  non-volatile 
portion  of  these  decomposition  products  remaining  in  the 
syrups  and  molasses  is  optically  active,  has  a  slight 
upru  reducing  power,  is  precipitable  by  normal  lead 
is  of  a  dark  brown  colour,  and  is  liable  to  furthei 
decomposition.  Since  these  decomposition  products  are 
en  volatile  contain  no  ash.  are  not  altered  under  the 
conditions  of  the  (lergct  determination,  and  arc  not 
rotable  in  acid-alcohol,  they  escape  detection  by  the 
•nlinary  methods  used  in  the  analysis  of  molasses,  ami  tlu-v 
in-  to  |„-  hel()  accountable  for  the  discrepancy  always 
■iit-t  with  on  comparing  the  sum  of  the  sucrose,  glucose, 
ch.    and    gums    with    the    total   dry   substance    found    by 

ition.—  J.  P.  (I. 

Patknts. 

"/oil.-  mill  refineries;  Treatment  of  tin   low  pro- 

or   ;«Kir  syrups  of  .      P.    I^agrange.      I'Y.    I'at. 

411,341,  .Ian.  7.  1910.     Under  Int.  Conv.,  -Ian.  7.  1909. 

ov  this  process  thr   low    products  or  centrifugal  syrups 

I  su._'ar  factories  and  refineries  arc  treated  so  as  to  yield  a 
'ully  exhausted  molasses  in  a  single  operation.  The 
ymp-.  which  ma)  In-  blended  so  as  to  show  an  average 
pioticnt  of  purit\  ot  77  7H.  should  possess  aftei  i  oni  i  n 
ration  an  alkalinity  of  0-7 — 1-0  grm.  per  litre  in  tin  case 
f  l.» 1 1   prixluets.  or  of  15 — 2-0  grms.  per  litre  in  the  case    ' 


of  cane  products.     They  arec >entrated  bj  boiling  nndei 

pi-  in.-  .it  a  temperature  aconrately  adjusted  according 
to  their  degree  of  purity.     The  massoouite  i    then  rapidh 

"■■I'd  t"  '  temperature  oorreap Una  t"  tin-  oommi 

iiii-nt    of   i-rystallisation.   also   depending    mi    its    purity. 

Subsequently   il   if  cooled  mi   alowh   in    i    - i   mil 

axeurs,  fed  continuously,  and  cooled  by  a  ourrent  oi  wafc 
flowing  in   tl pposiir  direction.     The   rate   "I   oooling 

and   tie-   lili.il   !.  1 1 1 1 1>  i  .i  I  1 1 1  .     t"   In-  attained     "<■    Ipei  ill'  'I.   and 

depend  mi  tho  quotient  oi  purity.  I  for  maasecuitec  "i 
80— "ti  degrees  "t  puritt  tie-  lull  "f  temperature  is  adjusted 
at  3° — 4°  r.  per  hour,  f.u  those  of  74     68  degrees  of  puril  v 

it  is  adjusted  at    I    C.  pet  I r  during  tin-  whole  cooling 

process.  Before  tho  separation  of  the  ugai  in  centrifugals, 
the  massecuite  is  re-heated  to  a  temperature  of   50°C 

and  is  mixed  with  a  I t  10  per  cent,  of  molasses  i"  serve  as 

"  clairce,"  or  else  the  massecuite  may  be  drained  in  vacuum 

filters.      .1.  F.  H. 

Sugar  iuices ;  Continuously  working  depositing  vessel  for 
tolutions,  particularly  for  provided  with  contrivanci  i 

fur  compressing  and  washing  il*.  precipitates  nr  deposits. 
F.  Tiemann.  First  Addition,  dated  Dec.  23,  1909,  t" 
Ft.  I'at.  395,752,  Oct.  28,  1908  (this  .1..  1909,  537). 

I\  the  original  form  of  the  apparatus  it  wasfoiiinl  thai  tin 

quantity  of  the  deposits,  particularly  of  tin-  Bodimentari 
deposit,  was  not  sufficient  to  permit  of  proper  compression 
ami  elimination  in  continuous  working,  with  the  result 
that  tin-  juice  became  cold,  owing  to  tin-  delay  thus 
occasioned,  ami  much  "I  il  was  lost  together  with  tho 
mnd.  In  the  present  modification  of  the  plant,  arrange- 
ments an-  made  by  which  the  mini  ami  juice,  continuously 
removed  from  i  In-  conical  bottom  of  the  vessel,  an-  pumped 
through  an  external  heater  and  returned  to  tin-  vessel  it 
the  point  where  the  fresh  juice  is  entering.  This  re- 
heating  effects  a  coagulation  in  tin-  form  of  large  flakes, 

which  greatly  assist   the  clarificatii f  tin-  fresh  juice. 

Tin  elimination  of  tin-  mud  is  now  effected  intermittently, 

whin  a  sample  taken  from  tin  .  eternal  circulation  pip. 
shows  that  it   has  attained  a  satisfactory  consistence. 

—J.  K.  B. 

Concentrating  and  ti<>iliinj  of  green  ^i/m/i*  .  Apparatus  for 
ih>  — .  Sue  Anon.  Etaffinerie  Moderne  Procede 
N'H.i.  Malpassi  Marseille,  France,  Ehg.  I'at.  16,845, 
July  in.  1909.     Under  Int.  Conv.;  Jul}  -':.'.  L908. 

Ski;  Ft.  I'at.  :S'J2,.D41  of  1908  ;   this  J..  1909,  33.—  T.  F.  B. 
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Glycerin;     New    method    of    determining  hoc 

C.   Beys.     Comptes  rend..   1910,  151.  80  -81. 

I  lis.  nun  w'r  re, nits  ..lit. lined  in  tic-  determination  of 
glycerin  in  wine  by  tin-  usual  methods  are  stated  i"  l" 
caused  mainly  by  variations  in  th.  quantity  ol  barium 
hydroxide  used  t"  render  the  sugar  insoluble.  The  follow- 
ing process  i-  recommended:  50  c.c.  of  the  wine  t"i 
•Jo  c.c.  it  the  density  is  belon  ."•  B.)  are  neutralised  with 
barium  hydroxide,  and  evaporated  to  a  Byrupy  con- 
sistency in  a  platinum  capsule  at  a  temperatun  not 
exceeding  70  < '.  Some  -and  c  added  and  the  mixture 
extracted  with  40 — 50  cc,  of  acetone  at  a  temperature 
below  56°  •'..  the  liquid  being  filtered  -  d 
the  extraction  is  repeated  with  smaller  quantitii  •  >■  ctone 
until  at  least  200  co.  ot  filtrate  an-  obtained.  Two 
aliquot  portions  of  the  filtrate  an-  evaporated  (without 
boiling).     In  one  ..f  the  residues  tie-  -it  .mined 

wnli   Folding's  solution;  the  other  is  dissolved  in  5  times 

it-  weight  "i   water  and  a  quantit}   ol   powd 1  barium 

hydroxide,  equal  to  -I  5  ol  tic-  weight  "I  tl"   in 
.  ..hi  unci,  is  added.     The   mixture  is  frequently 
an  I  after  30    mm.  -"in.-  aand  is  addi  d  ami  the 
extracted  bj  heating  (below  thi   boiling  poinl     I  times  with 

l I  acteone.      The  solution,  aftei   tilt  i .it i. .n .  c  - 

ated  at  a  temperature  below  56   I   .  th.-  residue  dried  at  '*i 
-65  C.  and  weighed.     The  glycerin  thus  obtained  i  intains 
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aliout  G  nwrms.  oi   impurities,  which  about    compensates 

for  loss  in  evaporation,  etc.  Kor  wines  containing  koe 
khan  ."•  per  eent.  ol  sugar,  the  Brat  extraction  ol  the  residue 
left  on  evaporation  of  the  ">o  co,  oi  wine  (after  neutralisa- 
tion with  bantam  hydroxide)  is  unnecessary.— A.  Sbi.d. 


Brmmdy  ;    Th    rule  of  dutiiiotion  uf   vdatiU   conMitMtmte 

in  (Ac  innmi/'u-liirr  of  pun  wine .     J.  Lewis.    Cape  of 

Good  Hope  Agricultural  Journal,  Feb.,  1910. 

Iwo  experiments  are  recorded  in  each  oi  which  127 
gallons  oi  liquid  were  distilled  bj  live  steam  from  a  •'  Cognac 

-till"  of  150  gallons  capacity.  1"  the  first  experiment 
(A)  the  material  was  a  spirit,  containing  37-4  per  tent. 
of  alcohol,  obtained  from  white  wine  distilled  in  the  common 
type  oi  farmer's  still.  Neither  Edreehots  nor  feints  had 
been  removed.  The  second  experiment  (B)  was  conducted 
on  white  wine  of  an  alcoholic  strength  oi  12-93  per  eent. 
by  volume.  He  distillation  was  carried  out  at  the  rate 
of  about  a  litre  a  minute  and  samples  were  taken  at 
intervals  for  analysis. 


Isomaltol.     A.  Bauke.     Comptea  rend..  1910,   151,  78—80. 

Tin:   substance,   resembling   maltol,   previously    extracted 
by  the  author  from  certain  kinds  of  bread,   biscuits,  etc. 
(this  J.,   1910,  -117)  is  found  to  have  the  formula,  C,.ll,,ii.. 
and  is  regarded  as  isomaltol.      It  forms  colourless  crystal] 
which  arc  easily  soluble  in  alcohol,  ether,  benzene  and  hot 
water  but  much  less  soluble  in  cold  water  anil  petroleum 
ether;    they   melt   at   '.ISC',   (m.   p.   of  maltol=159  i    :. 
It  is  volatile  and  easily  separated  from  maltol  by  sublima- 
tion.    Isomaltol   reduces   cold   ammoniac  al   silver   nitrate 
solution   and   Fehling's   solution   slowly   on    hcatin 
oxidation    by    permanganate,    silver    oxide    or    Folding's 
solution,    it    gives   off  a   characteristic   caramel-like  odour. 
With  copper  sidphate  it   gives  beautiful  green  i  rystals  ol 
the  formula,  Cu  (C6H;,(»jio-  H..O,  which  easily  et1' 
The  benzoic  ester,  C6H503,C7H50  is  easily  obtained  in  hard 
crystals,   melting  at   99  .     The  methyl  derivative,  C,H,0 
(CHj),  crystallises  from  ether  in  hard  tablets,   soluble  in 
alcohol  and  water,  melting  at   102°  C.  (the  correspondine 
maltol  compound  is  an  oily  liquid  boiling  at    111    I 
on    hydrolysis   it   yields    formic    acid    but    no    acetic-   acid. 


i.ruis 

per  100,000 

absolute  aleol 

oL 

Volume. 
litres. 

Alcohol. 
per  cent, 

Fraction?. 

Volatile  acid. 

Aldehydes. 

Furfural. 

Ethers 
[Haters). 

Higher 

alcohol-.. 

Cotal 

secondary 

constituent 

A.            «1 

10 

77-118 

11-2 

28-7 

0-11 

1082 

537 

1659 

Foreshots      i  - 

I" 

77-65 

in-:: 

19-2 

0-12 

828 

488 

I  1  ;.' 

3 

20 

77-13 

ln-4 

17-7 

0-13 

439 

342 

809 

4 

20 

76-99 

12-2 

7-11 

014 

391 

2(17 

618 

5 

30 

7«.8» 

12  -3 

4-1 

0-17 

216 

154 

38* 

b 

40 

74-76 

13-2 

1-5 

0-19 

91 

128 

22(1 

7 

40 

71-94 

IS- 1 

trace 

11-26 

53 

101 

172 

8 

40 

68-65 

21-li 

11-45 

54 

83 

159 

9 

40 

63-16 

28-9 

0-58 

64 

72 

161! 

10 

30 

53-60 

47-5 

ml 

(1-74 

87 

49 

184 

11 

20 

44-02 

71-2 

ll-Sl 

1(14 

34 

210 

in 

Mnte           \l 

'Jii 

35-05 

112-2 

0-96 

193 

29 

;  ;i. 

Jo 

25-39 

1 «.'.-:; 

1-24 

281 



447 

20 

16-47 

288-5 

1-80 

369 



659 

(15 

20 

9-29 

571-5 

" 

2'37 

582 

— 

1156 

11.               1 

5 

68-00 

57-3 

84-9 

nil 

973 

647 

1  762 

2 

10 

60-30 

76-6 

00-0 

511 

252 

900 

3 

10 

58-87 

79-5 

36-7 

300 

194 

611 

4 

20 

55-84 

69-9 

13-8 

0-04 

192 

156 

425 

5 

20 

52-95 

73-1 

4-7 

0-06 

136 

117 

331 

6 

20 

47-51 

81-5 

1-0 

0-16 

119 

97 

298 

7 

20 

41-98 

97-4 

nil 

0-39 

100 

90 

288 

8 

20 

34-60 

130-0 

0-81 

92 

58 

281 

9 

20 

24-92 

195-0 

1-69 

74 

nil 

271 

10 

20 

18-02 

274-7 

3-46 

61 

339 

11 

20 

11-65 

460-9 

" 

3-49 

45 

— 

510 

The  mixed  brandy  from  fractions  :i  to  11  of  distillation 
A,  and  the  whole  of  distillation  B,  had  the  following 
composition  : — 


Per  100,000  absolute  alcohol. 

Alcohol 
per  cent. 

Volatile 
acid 

Alde- 
hydes. 

Ethers     Higher 
Furfural.  (Est  rs).  alcohols 

Total. 

A.  67-07          23-0 

B.  40-23          109-1 

1..-4 

0-38               144               133 
0-62             202              151 

304 

478 

The  residue  in  the  still  was  partially  analysed. 


■i' i,000  residue. 


A. 
B. 


Alcohol. 


•53 
•63 


Volatile  Aldehydes.  Furfural.  Ethers 

acids.  (Esters). 

65-9                nil                   0-19  21-1 

72-7                all                   0-14  — 


R.  L.  S. 


Formic  acid  is  formed  when  isomaltol  is  oxidised  h\ 
acid  or  alkaline  permanganate  solution.     1  kilo,  ol 
powder,  on  distillation  with  phosphoric  acid,  yield 
gun.  of  isomaltol.     Thp  following  constitutional  formula  is 
suggested  : — 

CM—  (l— t'H 


CH:i— C— CO— l^— OH. 


-A.  Nbi.b. 
Z.    gcs. 


Barley    husk;     Chemistry    of .     K.    Geys. 

Brauw..  1910,  33,  347—349. 

Bari.ky  husk  has  long  been  known  to  contain  bitter  ami 
harsh  flavoured  substances  which  may  prejudicial! 
the  flavour  of   beer.      In  order  to  obviate  this  possibility 
Heymann  (this  J..   1908.  136,  and   1909,  213)  has 
a    method    of   decorticating    the    corn.     The    author   li;»- 
examined  the  resultiiiu'  husk.     The  proximate  pere 
composition  of  the  husks  was  :  water  7-4,  protein  7-1,  starch 
8-2,  fat  2-1.  fibre  22-6.  ash  100.  pentosans  20-0,  non-nitro- 
genous extractives  22-6.      The  ash  consists  chiefly  of  silica. 
71  per  cent.,  and  contains  6  ]ier  cent,  of  phosphoric  sclu. 
An  ether  extract  of  husk  yields  a  dark  green  fat  with  » 
harsh    and    burning    flavour;     by    repeated    fracrii 
from    alcohol   the   fat   was   separated    into   a    while   vox 
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nd  a  fat,  nhUiincd  cnlourli       nft<M  truat- 

,i,  nl   with  .mi  mm  I  i  linn  mil.  Ill  I  lie  consistency  "I  Boft-soap. 

I'lu<  m.-lt ■■■•■  |Hiinl  wu     18  to  19   C,   tin'  iodino   value  06 

.ml     lapomHration     value     192.        From     the    alcoholic 

(tract    small   i|iiaiiiin,      ol    ,i    volatile    pleasant    smelling 

llni.il   oil   were   obtained    but  all   attempts   In   isolate,  a 

annul    were    unsuccessful.      From    the   aqueous   or   dilute 

rydrochloric    arid    extracts    nn   organic    phosphorus    com 

.Mm,]      phytin     was   isolated.        It   contained   phosphorus 

i,  in  i  n  20'5,  magnesium  •_':!.  i  II I  i,iii  si  and  hydrogen 

M  per  cent.,  and  yielded  inositol  on  hydrolysis  with  30  per 

hydrochloric  acid.     K.  I.  9 

acid  m  wine  by- inducts  ,     Determination  of . 

O   Beis.     Bull,  8oc.  Chim.,   1910,7,607—499. 

I  in.  method  generally  employed,  viz.,  that  of  Goldemberg 
oid  Rcromont,  for  the  determination  of  tartaric  arid  in 
altars  and  wine  lees  does  nol  always  give  reliable  results, 
illy  in  the  presence  of  much  calcium  tartrate, 
iiiiln  acid,  phosphates  of  aluminium  or  iron,  or  gummy 
natters.  Better  results  are  obtained  by  the  following 
Between  one  and  two  grms.  of  the  material  to 
<!■  analysed  is  heated  for  half-an-hour  mi  the  water  bath 
lith  an  equal  weigh!  of  sulphuric  acid  diluted  with  SO 
lines  its  volume  of  water.  When  the  liquid  is  cool,  ."> 
lines  its  volume  of  alcohol  and   U>  times  its  volume  of 

,  added,  ami  the  liquid  tillered.  The  residue  is 
luslin  I  with  a  mixture  of  one  part  of  alcohol  with  two  parts 
•f  ether.  Some  phenolphthalein  is  added  to  the  filtrate, 
fhlch  is  neutralised  with  potassium  hydroxide  dissolved 
d  BO  per  cent,  alcohol.  The  amount  of  the  latter  is  noted, 
nd  ."•  in  e.e.  more  are  added.  The  whole  is  heated  till 
be  ether  begins  to  boil  olT.  when  it  is  allowed  to  cool.  'The 
h'ar  liquid  is  poured  ofl  and  excess  of  glacial  acetic  acid 
ildcd.  The  crystals  lefl  behind  are  heated  with  I-  15 
.e.  of  water  and  5  c.c.  of  glacial  acetic  acid  arc  added, 

the  precipitation  of  the  greater  portion  of  the 
nn  hit  art  rate.  :;n  ,   , ■  ,  ,1  '.Hi  percent,  alcohol  are  added, 

about  the  quantity  required  to  make  the  alcoholic 
li  of  flic  mixture  l>5  per  cent.  After  shaking  for  a 
ew  minutes  and  standing  for  an  hour  the  precipitate  is 
li.i.d  "if.  washed  Bret  with  15  c.c.  of  66  percent,  alcohol, 
lien  with  96  per  cent,  alcohol.  The  other  precipitate 
induced    by    the   addition   of   acetic   arid   (sit   above)   is 

with  '.hi  per  cent  alrohoL     Both  precipitati     are 

d    in    tin-    s.iiii'-    i|ii. mills    nl    boiling    water.     The 

amid  is  then  titrated  as  described   by  Goldemberg  and 

ni  (this  J.,   1908,  245),  but  using  phenolphthalein 

■  indicator.     F  Sim.\. 


Icelaldchydc  , 


Oxidation  of 
1 1 1' .     Perrier 


—  by  low  forms  of  a  g(  tabU 
S       W1V. 


I'  Ml  N  Is 


llrotoil  ,  Mnnu/iictwe  of —  and  by-products  and  ap- 
paratus therefor.  H.  0.  Chute.  U.S.  l'at.  963,275, 
July  5,   1910. 

K\is  is  fermented  in  the  presence  of  returned  "distillers 
op"  and  the  alcohol  distilled  from  tlie  fermented  liquid. 
n  from  such  distillation  is  divided  into  liquid  and 
'lid  fractions,  a  portion  of  the  Liquid  being  mixed 
'th  more  grain  and  fermented.  The  oilier  portion  is 
■  aiNiratcd  to  a  s\  nip,  which  is  mixed  with  I  he  solid  portion 

the  slop  and  the  mixture  dried,  whilst  the  heat  derived 
"m  a  portion  of  the  vapours  generated  during  the  pro. 
■as  of  evaporation  i-  utilised  for  the  distillation  ol  the 
rnii'iued  grain  and  slop.  The  apparatus  consists  of  the 
tabulation,  with  a  still  arranged  to  distil  off  alcohol  and 

o\i,|i'l  with  a  slop  ,,iit],t.  with  a  separating  arrangement 
«  removing  solids  from  the  still  slop  so  as  to  produce  a 
ION  attenuated  liquid  ("thin  slop  ),  and  with  means 
|r  oonveying  still-slop  from   its  nutlet   to  the  separator. 

(1)  a  fermenting  vessel,  (2)  means  for  conveying  a  part 

the  thin  slop  from  the  separating  means  to  the  ferment - 
I,  [3)  means  for  conveying  liquor  from  the  fer- 
•uting  vessel  to  the  still,  (4)'  a  vapour  generator  for 
mentrating  slop.  (51  means  for  conveying  a  part  of  the 
tin  slop  from  the  separator  to  the  generator,  (6)  connec 
ens  between  the  generator  and  the  still  whereby  vapour 


from  the  thin  slop  is  oonduoted  to  the  still,  (7)  a  multiple 

elTeel     evaporator    and     mean       foi     conveying    to    it.    OOD 

e.iiiraied  slop  from  Me    generator     T.  H   P, 

MvltvpU     distilling     apparatus,     0,      Bluet,     Fr.     1'at. 
111,594,  Jan.   15,  1910. 

Tut:  eiaiin  is  for  the  combination  oi  a  distilling  ooJumn 
having  a  serpent '  '  j .  i .  1 1 .  ■,  mount,,!  ,ii„n,.  ,,  i , .  t  it  \  m  _ 
column  surmounted  by  a  condenser  and  a  tubular  pooler, 
which  .!•  i  Iso  '  in  analyser  and  heater.  The  tin,, 
parts  of  ti.  apparatus  are  o  connected  together  thai  they 
can  be  imblned  t"  wmk  as  a  still  t,,  produce  weak  spirit, 
intermittent  rectifying  still,  or  as  a  oontinuon 
i.  >in_'  still  with  continuous  removal  of  feint  and 
ethers.— W.  II.  C 

Vinificalion  yielding  partly   white  and  partly  red  wines; 

Rational    process    of .     E.    A.     Barbel.     Fr.     Pat. 

411,35!),  Apr.    10,   1909. 

In  taking  oil  a  portion  of  the  juioe  from  blaeli  grapes  for 
lei  mentation  apart  from  i  In-  skins,  (or  preparation  of 
white  wines,  the  quality  of  the  red  wine  obtained  from  tin 
rest  of  the  juioe  frequently  suffers  owing  to  t he  preponder- 
ance "I  male  over  Jlliee  ill  fermentation.  Tills  disadvan- 
tage is  avoided  by  the  system  of  maceration  of  the  pulp 
on  the  battery  principle  with  sulphited  juices.  The 
maceration  rats  are  provided  with  false  bottoms,  and  a 
corner  of  the  vats  is  divided  off,  forming  a  pipe  by  which 
percolation  of  the  juice  may  be  effected  either  upwards 
or  downwards  through  the  mass    of    marc.      Aiionline;  In 

this  process  the  grapes  are  crushed  and  th ighly  drained, 

but  without  pressing,  with  s  view  to  obtaining,  if  possible, 
a  yield  of  no  65  per  cent,  of  juice,  This  juice  is  sulphited 
and  a  quantity  representing  50  per  rent,  of  ih,   grapi 

taken    for    the    preparation    of    white    wine.      The    residual 

15  per  cent,  of  sulphited  juice  goes  to  the  maceration  vats 

toi  nd  wine.  The  drained  marc,  still  containing  about 
^(i  per  cent,  of  juice  calculated  on  th iginal  grapes,  is 

treed   from   stalks  and    placed    in   a    maceration    vat.    heavy 

hurdles  being  placed  on  the  top,  and  ll led  with  juice 

from   a    previous   vat    of  the   battery.     The   portion   "I 

sulphited  fresh  juice,  not   taken  for  conversion  into  white 

h ,  is  mixed  with  puce  expressed  from  the  man    ol  •• 

maceration  vat  which  has  been  unloaded,  and  the  mixture 
is  passed  into  the  battery,  enabling  an  equal  quantity  of 
rod-wine  juice  to  lie  drawn  off.  Arrangements  are  made 
to  maintain  the  degree  of  siilphitation,  both  of  juice  and 
inaie,  hj  introducing  sulphur  dioxide  into  the  battery. 
The  red-vine  juice  obtained  is  richer  in  grape  constituents 
than  all  entire  juioe,  and  the  process  is  admirably  adapted 
for  blending  and  enriching  juices  from  poor  grapes.     The 

same  batter]   system  may   he  applied,  without  sulphitation, 

to  a  toi  mental ioii  process,  the  maceration  vats  being  used 
as  fermentation  vats. — J.  F.  B. 

Malt;     Process   o/   and   apparatus  for  treating  ,  for 

mashing  purposes.    '•■  Porteous,  Leeds.    Eng.  Vat.  15,278 
J  urn    30,   l!Hi9. 

I  in:  whole  mall  is  partially  reduced  by  one  pair  ol  rolls, 
and  the  reduced  malt  is  then  subjected  to  two  distinct 
combined  rubbing  and  sifting  process,-,  produced  by 
beaters  or  detachers  revolt  ing  within  stationary   03  lindrieaJ 

311  1  the  In  I  process  hum  '  the  effect  of  sifting  out  the 
flour,  and  the  second  process  'hit  ol  throwing  oft  the 
husks  and  sifting  oui  the  ^ni-  ;   the  1 1  11  passed 

al -  through  a   second    pan    ol   rolls;    after  which  tin 

separated  tloiu.  tin-  1111,  rushed  husk-  and  the  reduced 
nibs  are  mixed  together. — 1.  II    1' 

MfiH    r-turns    or    drafts ;     Process    and    arrangement    for 

treating  to  seam   wuri    eompleU    utilisation  of  the 

molt.  ,1.  Krjeger,  Riedanburg,  Bavaria.  Bng.  Pat. 
15,740,  -Inly  fi.  1 
Tmk  sparge  liquor  is  applied  to  the  grains  in  five,  approxi- 
I,  h  equal  parte,  each  pan  being  added  after  the  previous 
1 1.1  it  has  run  through  and  the  goods  hive  settled.  A  rake  is 
ilrawn  through  the  whole  mash-tun  immediately  after  each 
addition  of  sparge  liquor  so  as  to  prevent  the  formation  of 
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ti.niii.l~.  The  taps  are  left  <>|h-h  during  the  whole  process. 
□aim  ia  also  made  lor  a  special  rake,  in  which  the  lower 
portions  of  the  prongs  are  bent   backwards. — T.  H.  P. 

Mult;     Apparatus   for   steeping,    germinating,    and   kiln- 
drying  and  for  aerattng  and  drying  si  ■  *!■>.  wheat  and  Me 

like.  G.  ('.  Dymond,  Loudon.  From  .1.  A  Topi  und 
Soehne,  Erfurt,  Qermany.  Eng.  Pat.  17,206,  .lulv  23. 
1909. 

Tin:  apparatus  consists  of  a  horizontal  perforated  drum 

mounted  on  rollers  and  provided  with  means  hv  which 
it  may  he  rotated  ;  an  inner  perforated  drum  is  fitted 
concentrically  in  the  first  and  the  barley  or  malt  to  be 
treated  is  introduced  into  the  space  between  the  two. 
Pockets  are  provided  on  the  periphery  of  the  outer  drum 
so  that,  as  the  drum  rotates,  the  grain  is  earned  upwards 
and  then  allowed  to  fall  to  the  lower  part  of  the  drum  ; 
stirrers  lifted  on  the  inner  drum  also  aid  in  mixing  the 
'.'ram.  When  it  is  desired  to  steep  thi'  grain  in  the  drum. 
water  is  admitted  through  a  central  pipe.  Air  may  also  be 
admitted  to  the  inner  drum;  this  air  may  he  saturated 
with  moisture  before  it  enters  the  drum  bypassing  it  through 
a  chamber  fitted  with  water  sprayers,  and  a  separator 
which  removes  superfluous  moisture  from  the  air  is  fitted 
between  this  chamber  ami  the  drum.  Hot  air  may  also  he 
i  in  ul.it i-<t  through  the  drums  when  it  is  desired  to  dry  the 
malt  or  grain. — W.  P.  S. 

Brewing;    Art  of    -    — .      W.    P.    F.    Woeller,    Newport 

.News,  \a.  U.S.  Pat.  963,468,  July  5,  1910. 
The  main  fermentation  is  effected  in  two  communicating 
vessels.  The  exhausted  yeast  cells  and  other  impurities 
are  allowed  to  settle  to  the  bottom  of  the  first  vessel,  in 
which  the  liquid  is  fermenting  under  pressure  of  its  own 
evolved  gases.  The  first  vessel  is  then  connected  with  the 
second  and  the  fermenting  and  purified  liquid  transferred 
to  tfie  latter,  in  which  the  fermentation  is  continued  under 
the,  pressure  of  the  gas  evolved.  The  liquid  is  ultimately 
transferred  to  a  third  vessel  through  a  finings-adding 
apparatus,  the  residual  good  yeast  being  left  in  the  second 
vessel   and   the   finished  liquor  delivered   to   the   third. 

— T.  H.  P. 

B<t  ;    Process   lor  tin    de-alcoholisation  of  .     0.   (■■ 

C.  I..  .1.  OverbecK,  Great  Grimsby,  Ene.  Pat.  1195, 
Jan.  17,  191(1. 

Carbon  dioxide  or  fermentation  gas  is  forced  through 
beer  in  such  quantities  and  for  such  a  period  that  the 
percentage  ol  alcohol  in  the  beer  is  reduced  to  the  desired 
extent.— T.  II.  P. 

b'odtum  mil  n\  laciaBmmin  .  Process  of  making  .<  m  utrat . 

!•:.  Ins.  her  and  F.  Bergell,  Berlin.  I'.S.  Pat.  962,763, 
June  28.    HMO. 

See  Eng.  Pat.  tilVs  ..i  1908  ;  this  ,1..  1908,  1079.— T.  V.  B. 


XIX*      FOODS. 


Flour 


new    adulterant    of   .     G.    Curtel.     Ann. 

I  alsifie..  1910,  3,  302—303. 
Attention  is  drawn  to  a  substance  which,  it  is  claimed, 
Improves  the  quality  "l  inferior  flours  when  the  latter 
are  treated  with  about  1  per  cent,  of  their  weight  of  the 
substance.  It  consists  essentially  of  a  mixture  ol  bl- 
and tricalcium  phosphates  and  its  presence  in  flour  may  he 
detected  by  shaking  5  grms.  of  the  flour  with  50  e.c.  ol 
carbon  tetrachloride,  separating  the  flour  and  solvent  by 
centrifugal  action,  dissolving  the  Rediment  in  nitric  acid, 
and  testing  the  solution  with  motybdic  acid  reagent. 
I  he  mall  quantity  of  sediment  obtained  in  the  ease  of  pure 
Hours  does  oof  give  an  a ppre.  i able  phosphate  reaction. 
Bread  requires  to  be  dried,  ground  to  a  fine  powder,  and 
boiled  for  some  tune  with  the  carbon  tetrachloride  so  thai 
it  shall  be  thoroughly  disintegrated,  before  the  added 
mineral  mattei  can  be  separated  hv  centrifugal  action. 

W.  1'.  S. 


Co/toil  ■-•nil  mrol   in    human    fond.       (.'.   S.   Praps.      texas 
Agric.  Expt.  Stations.  Bull,  No.  128.  1910,  15  p 

Cottonseed  meal  is  a  newly  proposed  human  food.  The 
Hour  should  he  free  from  hulls,  and  have  a  bright  yellow 
colour,  a  pleasant  odour,  ami  a  sweetish  taste.  It  contains 
protein  4S  ]xt  cent.,  fat  12  per  cent.,  sugar  (mostly  ram- 
nose)  23  per  cent.,  fibre  4  per  cent.,  ash  5-5  per  cent.  It 
is  richer  in  protein  than  meat  and  resembles  meat  more 
closely  in  composition  than  it  does  the  cereals  ;  accordingly 
it  might  be  tried  experimentally  as  a  meat  substitute  or  to 
reinforce  a  diet  deficient  in  protein.  Analyses  arc  given 
of  a  number  of  bakery  products  ;  it  is  stated  as  advisable 
to  mix  one  part  of  meal  with  four  liarts  of  hour.  Experi- 
ments with  animals  show  that  the  protein  of  cottonseed 
meal  is  as  digestible  as  that  of  cereals.  Mouldy  or  da 
or  dark  coloured  meal  should  be  avoided. — E.  F.  A. 


K.     W.     Richardson.     Analyst.     1910, 


.Rice  ;  Determination  of  extraneous  mineral  matter  ["facing"] 

in     . 

293—294. 

Tub  following  method  is  recommended  for  the  determina- 
tion of  ''facing"  on  rice  grains: — Five  grms.  of  the  rice 
grains  are  treated  in  a  platinum  basin  with  0-5  grin,  of 
ammonium  fluoride,  2  c.c.  of  water,  and  2  e.c.  of  con- 
centrated hydrochloric  acid.  Alter  the  lapse  of  HI  minutes, 
the  rice  is  washed  with  water,  and  incinen  ed  at  a  moder- 
ately low  tcmiierature.  The  difference  between  the  amount 
of  ash  thus  found  and  the  total  ash  after  recarbonatioD 
L'ivcs  the  quantity  of  extraneous  mineral  matter  present. 

— W.  P.  S. 

Poppy  seeds;    (hi- urn  net  of  henbant    seeds   in  .     A. 

von    Degen.    Z.    Unters.    Nahr.    Uenussm.,     1010,    19, 

705—720. 
One  sample  contained  as  much  as  1-7  per  cent,  (by  weigh!) 
of  henbane  seeds  and  many  persons  bad  been  made  ill 
by  eating  the  seeds  from  the  stock  from  which  this  sample 
was  drawn.  Inquiry  showed  that  the  poppy  seeds  eon 
taining  henbane  seeds  came  almost  exclusively  from 
Russia.  (If  170  samples  examined,  only  59  were  free  from 
henbane  seeds  (hyoscyainus). — VV.  P.  S. 

Parsley;    Liquid  apiols  of  .     L.  Lutz  and  (I.  Oudiii. 

Ann.  Falsific,   1910,  3,  295—301. 

There  are  three  apiols  of  parsley  on  the  market,  viz.,  the 
green,  yellow,  and  white  varieties;  they  arc  obtained  b) 
extracting  parsley  seeds  with  alcohol,  removing  the 
alcohol  from  the  extract  by  distillation,  and  cooling  the 
residual  liquid  in  order  to  separate  a  quantity  of  fatty 
mat  lev.  ed.  The  apiols  should  he  fluid,  hut  never  viscous, 
and  should  not  yield  any  crystalline  deposit  when  cooled  to 
5°  C.  They  are  completely  soluble  in  90  per  cent,  alcohol, 
el  her.  chloroform,  acetone,  benzene,  and  glacial  aci  I 
The  green  essence  may  be  converted  into  the  yellow  valid) 
by  treatment  with  animal  charcoal  or  litharge.  Tin 
apiols  should  have  a  sp.  gr.  of  not  less  than  1-095.  'I'h'' 
commonest  adulterants  of  parsley  apiols  are  fatty  Oils, 
parsley  butter,  (the  fatty  substance  separated  during  the 
preparation  of  the  apiol),  alcohol,  hydrocarbons  separated 
by  rectification  from  the  alcohol  which  has  been  distilled 
from  the  extract,  etc. — W.  P.  S. 

Oils  [edible];   Coloration  of with  auramine.    Frehae, 

See  XII. 

Patents. 

Flour  mill  yeast  ;    Method  of  ami  ap  pa  ml  us  for  listing     - 
G.  Bainc,  Belfast.     Fug.  Pat.  14,770,  June  24,  1909. 
The  apparatus  consists  of  a  number  of  graduated  cylinder 
preferably   constructed   of  glass;     these   cylinders   an-   V 
graduated  that  each  division  or  degree  is  equal  In  I  fluid  01. 
of  water  at  00°  F.     Each  cylinder  is  provided  with  a  cover. 
through  which  passes  a   piston-rod,  carrying  at  its  lower 
end,  a   Hat    plate  which  fits  the  interior  of  the  cylinder, 
and  guide-rods,  etc.,  are  provided  on  the  covers,  so  that 
the    pistons   shall    move    smoothly.      Irr    testing    Bo 
dough  is  prepared  from  each,  using  the  same  weights  "I 
flour,  yeast,  water,  etc.,  respectively,  and  the  doughs  are 
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placed  in  tin'  cylinders,  \s  hn-h  are  linn  inserted  in  a  water- 
bath  maintained  al  a  suitable  temperature.  The  pistons 
lowered  on  the  surface  "f  the  doughs,  ami  the  latter 
Mowed  to  "  ii-.  The  degree  of  expansion  will  vary 
with  the  isture  of  the  Hour,  and  the  volume  of  the  ex- 
pansion i-  shown  by  the  upward  movemenl  of  the  piston. 
A  ratchet  device  on  the  piston-rod  prevents  the  lattei  from 
descending  after  reaching  its  highest  point.  The  apparatus 
may  als..  be  used  for  comparing  the  strengths  of  different 

yeasts.    Iml    m    tins    CAM    portions    "f    the    sanir    tlotir   arc 

■nployed  iii  each  test.-    W.  P.  8 

Irf  ii/  mi,  mi/  unil  conditioning .      F,  H.  Luring, 

London.     Eng.    Pat    17,992,   Aug.  4.    1909.     Addition 
to  Eng.  Put.  12,781.  Jane  16,  1908  (this  J.,  1909,  740). 

I  in:  apparatus  described  consists  essentially  of  an  atomiser 
prayer  for  applying  liquids  to  flour,  such  liquids  being 
mploycd  as  are  mentioned  in  Eng.  Pat.  12,781  of  1908  (toe. 
ri/.i.  A  horizontal  air  tube  i-  fixed  so  that  its  end.  which 
may  lie  constricted,  is  ju-t  over  the  end  of  a  vertical  tube 
which  extends  into  a  tank  containing  the  liquid.  When  a 
current  of  air  is  blown  through  the  horizontal  tube  the 
liipnd  is  drawn  up  the  vertical  tube  and  the  spray  produced 
is  brought  into  contact  with  the  flour  under  treat  mint. 
Tin-  vertical  tube  is  provided  with  a  wire  which  ma\  be 
nu'vc.l  up  and  down  the  tube  for  cleaning  the  latter ;  this 
win  in. iv  also  be  used  to  regulate  tho  flow  of  the  liquid. 
I  lie  level  of  the  liquid  in  the  tank  is  cont  rolled  by  means  of 
II  valve  and  an  electro-magnetic  valve,  and  the  flow 
■  liquid  from  the  tank  may  also  be  regulated  by  closing 
the  tank  entirely  and  admitting  air  at  definite  intervals 
by    means    of   a   suitably  operated  valve. — YV.  P.  S. 

|  material*  :   Process  o/  treating to  facUUati 

disintegration,     saecharification     or    rooting.     A. 
Boidin.     First    Addition,  dated  Apr.  5,  1909,  to  Ft    Part. 

3<i«i.087.  Apr.  v.  urns.  |, his  J..  1909,  997). 

In  carrying  out  the  process  previously  described  it  is 
not  necessary  to  cultivate  the  liquefying  bacteria  separately 
in  liquid  media  ;  they  may  be  cultivated  on  the  materials 
tin-in-.  1m  -  The  material  is  moistened  with  not  less  than 
lo  per  cent,  of  water,  infected  with  bacteria  ami  incubated 
at  a  temperature  of  30  l"  t '..  with  periodical  agitation. 
nth  of  the  bacteria  penetrates  the  material,  and 
may  either  be  restricted  to  an  extent  sufficient  to  liquefy 
irtnined  starch  on  heating  to  7.V-  s.">  ('..  or  may- 
be extended  to  the  production  of  a  diastatic  material 
of  liquefying  the  starch  of  untreated  grain.  In 
Imtb  .a-.-s.  an  excess  of  moisture  is  to  lie  avoided,  since 
I  air  favour-  the  development  of  the  bacteria. 
The  subsequent  cooking  of  the  material  may  he  curtailed 
by  heating  it  with  2 — 3  times  its  weight  of  water  for  a 
short  tune  at  83  ('..  then  digesting  under  a  pressure  of 
3 — 1  atmospheres  and  suddenly  releasing  the  pressure. 
If    the    treated    material    be    lightly    crushed,    it    readily 

I  disintegrates  and  a  modified  starch  may  be  extracted 
from  it.   whilst   the  soluble  matters  are  utilised   for  fer- 

:  mentation.— J.  F.  B. 

:r. ,   from  l!i' in,  ,-    Process  for  tht   preparation  of . 

L  Seisser.     Ger.  Pat  223,783,  July  16,  1908. 

I'm:  tea  is  first  freed  from  the  substan.  esto  which  the  aroma 

lue    by    extraction    with    a    suitable    volatile    solvent, 

the  tlieine  is  then  removed  by  treatment  with  another 

-'Kent,  both  operations  being  conducted  in  a  centrifugal 

preferably  of   the   kind  described   in   tier.    Pat. 

'•''7.      After  removal  of  the  theine  solution,  the  aroma- 

tituents.  freed  from  most  of  the  solvent,  are  added  to 

in  the  centrifugal  apparatus,  and  the  latter  is  again 

rotated  until  the  tea  is  dry.— A.  S. 

Biding   powder;     Manufacture    and   production   of   . 

•I.     V.     Johnson,     London.     From    C'hemische     Fabrik 
form,  i  loldenberg  Geromont  und  Co.,  Winkel,  Germany. 
-    Pat.  27,775,  Nov.  29,  1909. 

1'iik  acid  constituents  of  the  baking  powder  are  tl 
with  a  solution  of  a  substance  such  as  paraffin  wax.  fatty 
■i.  ids.    beeswax,    vegetable    wax.    spermaceti,   or   the    like. 

The  solvent  is  then  allowed  to  evaporate,  and  the  fat  or 


wax  forms  a  {bin  layer  on  the  orj  bum 

bicarbonate  used  in  baking  powders  may  be  trcat>-d  m   tin- 
same  manner. — W.  P.  8. 


I    Coro<»  powder  ;    ProcessJof  manufurturnui  -.      F.   K     I 

Neumann.      I'r.  Pat  411,208,  Dec.  31,  11HI1I.       I  n.l.-i  Int 
Conv.,  Mar.  15,  1909. 

Raw  cocoa  beans,  in  their  natural  condition,  or  after 
treatment  with  alkalis,  are  heated  to  50°  C.  and  thi 
temperature  is  then  raised  gradually  to  120°  C.  ;  the  husk 
is  next  removed  from  the  beans,  ami  the  lattei  n.  i.  dueed 
to  a  granular  or  pasty  mass.  The  cocoa  mass,  before  or 
alter  excess  of  fat  has  been  removed,  is  then  submitted,  at 
a  temperature  varying  from  35  to  Hal  ( '.,  to  a  grinding 
or  pounding  process  (in  suitable  mills)  for  o  period  of  from 
1    to    24    I i-       W.  P.  S. 


XIXb— WATER    PURIFICATION  ; 
SANITATION. 


London  waters  :    Results  of  tht   chemical  and  bacteriological 
examination  of  the   for  the   twelve   months   ended 

Mar.   31.    P.lln.        V   i       Hon  ion       \|.  ,,     \\  ... 
Fourth   Annual   Report,    1910. 

GENERALLY  speaking,  the  filtered  waters,  as  judged  by  the 
albuminoid  nitrogen,  permanganate  and  ...lour  tests. 
were  clearly  affected  by  the  unsatisfactory  quality  of  the 
raw  waters  during  the  period  under  review  ;  the  chemical 
results  obtained  in  the  eases  of  raw  Thames,  l.ei  and  New 
River  water-  wen  decidedly  worse  than  in  the  previous 
year.  The  raw  waters  also  contained  many  more  bacteria 
during  1909— 10  as  compared  with  Puis,  ii'.i  ;  the  number 
of  bacteria  growing  on  agar  and  bile-salt  agar  at  37°  C. 
increased,  and  the  B.  coli  results  were  less  satisfactory. 
As  regards  the  filtered  waters,  the  bacteriological  examina- 
tion indicated  a  slight  decrease  in  purity,  but  having 
regard  to  the  unfavourable  meteorological  conditions  and 
unsatisfactory  state  of  the  raw  waters,  the  results  afford 
some  ground  for  satisfaction.  About  so  jier  cent,  of  the 
London  water  supply  is  derived  from  sewage  polluted 
rivers ;  whilst  a  marked  improvement  has  taken  place 
within  recent  years  in  the  methods  of  purifying  sewage 
i.  to  render  the  resulting  effluents  non-put  rescible  and 
chemically  unobjectionable,  no  practical  process,  aparl  I 
sterilisation,  has  yet  been  found  which  turns  out  a  "  safe  " 
effluent,  bacteriologically.  The  striking  w»  fact  shown  in 
this  report  is  that  London  is  not  really  drinking  in. 
filtered  raw  river  water,  but  raw  river  « 
storage  processes  has  been  purified  bacteriologically 
antecedent  to  filtration  to  a  remarkable  extent  (see  also 
this  J.,  1909,  810).  Dealing  with  the  question  of  filtration. 
n  would  appear  from  the  results.. I, tain.-. I  that  it  is  probably 
safer  to  us.-  a  coarse  sand  and  filter  rapidly  when  treating 
adequately  stored  water,  than  to  use  a  slow  fine  sand  filter 
when  dealing  with  raw  river  water.  After  ti\o  year-'  work 
on  the  London  water  question,  the  writer  is  convinced  that 
to  a  progressively  increasing  extent,  the  "  safety  "  of 
the  Metropolis  as  regards  watei  supply  is  being  reasonably 
if  not  absolutely,  assured  :  the  aim  now  i-  to  abstract  raw- 
river  water  as  judiciously  as  possible,  to  -tore  it  as  long  as 
possible,  and  to  filter  it  as  perfectly  as  is  practicable. 
In  conclusion,  the  opinion  is  expressed  that  the  "  quality 
policy"  of  the  Metropolitan  Watei  Board  should  be 
directed  towards  securing  an  "epidemiologies 
water  (i.e.,  a  watei  containing  none  oi  th 
a--.. ciatcd  with   water-borne  cpi.leini.  lenl 

to    tiltration    by    storai  mentation,  tion, 

and  equalisation)  aid  I  ■.   bj    the  occasional 

ployment  of  supplementary    p  if   "iter  purifi- 

c.illoll. 

Tie-  actual  chemical  ami  bacteriological  result 
in  the  examination   of  the  various   waters,  the    \ 
cmploved.  and  other  data  are  given  fullv  in  the  report. 

— W.  P.  S. 


U 


(l.  XIX b.— WATER   PURIFICATION :  SANITATION. 


[Aug.  15.  1910. 


Typhoid  bacillus.  Gartner's  bacillus,  fa-cat  streptococci,  and 
Morgan's  {So.  1)  bacillus  :  Results  oi  the  examination 
of  Thames.  Lea.  awl  Ifew  Fiver  water.*  for  the  presence 

of and  the  isolation  of  cholera  vibrios  from  samples  of 

ran-  river  water  artificially  infected  u-ith  only  a  few  vibrios. 
\  I  Houston.  Mu.  Water  Board.  Fifth  Report  on 
Research  Work.  1010. 
THE  raw  waters  were  found  to  contain,  on  the  average, 
loss  than  1  streptococcus  per  c.c..  and  are  therefore, 
on  the  basis  of  the  streptococcus  tost,  at  least  100,000 
times  loss  impure  than  human  faeces,  the  latter  containing 
more  than  100.000  streptococci  per  grm.  As  the  B.  colt 
results  show  that  the  processes  of  storage  and  filtration 
improve  the  raw  water  baeteriologically.  at  least.  1000 
times,  it  may  be  concluded  that  the  chances  of  any  appreci- 
able number  of  faecal  streptococci  ever  reaching  the  con- 
sumer of  stored  and  filtered  water  are  extremely  remote. 
The  results  of  the  search  for  typhoid  and  Gartner's  bacilli 
show  that  the  raw  waters  contained  less  than  1  typhoid 
bacillus  per  6-5  c.c.  of  water  and  less  than  1  Gartner 
bacillus  per  18  c.c.  of  water.  Morgan's  No.  1  bacillus  was 
no)  found  in  1  c.c.  amounts  of  numerous  samples  of  the 
different  raw  waters.  Further  experiments  (see  this  J., 
1909.  810)  were  carried  out  on  the  isolation  of  cholera 
vibrios  from  samples  of  raw  river  water  artificially  in- 
fected with  only  a  few  vibrios  ;  although  the  number  of 
vibrios  added  was  in  each  case  fewer  than  1  per  c.c,  and 
notwithstanding  the  circumstance  that  the  river  water 
contained  a  large  number  of  "  water  microbes."  the 
cholera  vibrio  was  successfully  isolated  in  7  out  of  14 
experiments. — W.  P.  S. 

Bacteria    filtration    with     Berkefeld    filters.     P.     Schmidt. 
Z.  Hyg.  Q.  Infect. -Krankh..  1910,  65.  42:! — 134.     ('hem. 
Zentr.,  1910,  2.  100—101. 
Ik  the  filtration  of  pure  water  through  a  Berkefeld  filter, 
Poiseuille's  law  of  the  passage  of  liquids  through  capillary 
openines  holds,  the  quantity  of  filtrate  being  proportional 
to  the  pressure.     In  the  filtration  of  bacteria  the  pheno- 
menon is  not  so  much  one  of  physical  surface  adsorption, 
as  of  direct   stoppage  of  the   passages,   although   at   the 
beginning  of  filtration,  in  the  larger  pores,  adsorption  may 
predominate.     The  "  active  size  of  the  pores  "  in  Berkefeld 
filters  (Liliput  candles)  is  probably  about  0-5  fx.     Tin-  laws 
'  nins  the  passage  of  liquids  through  glass  capillaries 
not   applicable   to   bacteria   filtration   with   Berkefeld 
filters.     The  thin  -on,, in-  of  a  Berkefeld  filter  clogged  with 
bacteria  show  that  the  clogging  occurs  wholly  at  the  surface 
of  the  filter-candle,  so  that  an  almost  perfect  cleansing  by 
a  reverse  flow  of  water  is  possible.     The  larger  pores  and 
cracks  of  about  2 — 100  p  diameter,  visible  in  thin  sections, 
are,  for  the  most  part,  not  real  hollow  spaces.     Staphylo- 
and  other  cocci  of  similar  size  never  pass  through  the 
filter  :     but    with   Spirillum    parvum.   up  to   80   per   cent, 
passed  through  a  filter  with  a  candle  2-5  cm.  thick.     The 
chief  factors  influencing  the  passage  of  a  bacterium  through 
the    filter    are    its    size    and    mobility.     Filter-candles    of 
2-5  cm.  thickness  arc  most  effective     Under  suitable  con- 
ditions, in  tests  extending  for  2 — 4  hours,  only  in  10  per 
cent,  of  the  cases,  did   Bad.  fluorescent  liquefaciens  pass 
Bgh  the  filter.  -A.  S. 

I'lTKNT-. 

ll>,/.         / l',r    utilising   barium    carbonati    fur   lit 

purification      [softening]    of  .     H.     Reisert,     Soc. 

,       .,,.   b.   H.      IV.   I'at.  111,532,  -Ian.   13.   1910. 

The  water  to  bo  Boftened  is  conducted  into  the  lower  pan 
of  a  vessel  when- it  is  treated  with  a  sufficient  quantity  ol 
niilk-of-limo  to  decompose  lie  bicarbonates  present  :  the 
water  then  rises  in  tie  vessel  and  enters  tie-  upper  part 
,  separated  from  the  lower  by  an  inverted  conical 
partition.  An  opening  it  provided  at  the  apex  of  this  i  oni 
and  below  the  opening  i-  placed  a  hemispherical  cap. 
The  upper  chamoet  contains  Barium  carbonate.  Means 
provided  foi  conducting  a  portion  of  the  sludge  from 
the  barium  carbonate  chamber  to  the  lime  chamber,  and 
also  foi  removing  the  sludge  from  the  latter.  The  treat- 
ment with  nulk-of-lime  maj   !»•  omitted,  the  water  being 


treated  in  the  lower  chamber  of  the  vessel  with  the  sludge 
produced  in  the  upper  or  barium  carbonate  chamber. 

— W.  P  s 

Sea-water  :   Treatment  of [removed  of  sulphates  jyrevious 

to  extraction  of  other  dissolved  salts].     F.    H.    Kijdmao, 
Ryswyk,   Holland.     Eng.   Pat.   11.421.  May   14.   1909, 

I'.M.fii'M  oxide  or  chloride  is  added  to  the  sea-water,  or 
preferably  to  the  brine"  resulting  from  the  evaporation  of 
the  water,  in  order  to  convert  the  sulphates  present  into 
calcium  sulphate,  the  latter  being  removed  by  filtration 
during  the  subsequent  evaporation  of  the  water  and  before 
the  more  soluble  salts  commence  to  crystallise  out.  The 
quantity  of  calcium  chloride  to  be  added  is  ascertained  by 
previously  determining  the  amount  of  sulphate  present. 
The  evaporating  apparatus  employed  is  that  described  in 
Eng.  Pats.  11.388  of  1908  (this  J.',  1909.  691),  and  11.422 
of  1909,  and  the  condensed  water  obtained  may  be  ren- 
dered suitable  for  drinking  purposes  by  the  addition  Of 
salts  and  by  aeration. — W.  P.  S. 

Waste-waters;     Apparatus    for    the    purification    of . 

H.   Desrumaux.     Fr.  Pat.  411,428,  Jan.   10,   1910. 

The  apparatus  consists  of  a  closed  tank  divided  into  four 
compartments  ;  the  waste-water  or  sewage  is  conducted 
into  the  first  compartment  and  as  fermentation  proceeds 
the  liquid  portion  is  forced  through  a  pipe  into  the  upper 
portion  of  the  second  compartment.  From  the  latter 
the  liquid  flows  through  an  opening  at  the  bottom  of  the 
dividing  wall  into  the  third  compartment  where  further 
fermentation  takes  place.  An  opening  at  about  one-half 
the  height  of  the  partition  allows  the  liquid  to  pass  into 
the  fourth  compartment  whence  it  is  discharged  throu 
a  pipe  extending  to  about  one-half  the  depth  of  the 
compartment. — \V.  P.  S. 

S<  wage,  foul  waters,  and  the  like  ;  Treatment  of 
T.  Williams,  Bargoed,  Glamorganshire.  Eng.  Pi 
14.439.  June  21,  1909. 
The  sewage  is  delivered  into  a  receiving  chamber  which 
is  divided  into  two  compartments  in  order  that  one  inav 
be  used  whilst  the  other  is  being  cleaned :  from  the 
receiving  chamber  the  sewage  flows  through  a  channel, 
where  it  operates  a  water-wheel,  into  a  main  tank  which  is 
also  divided  into  two  parts  by  a  longitudinal  partition. 
Two  sets  of  perforated  plates  divide  each  of  the  two 
divisions  of  the  main  tank  into  three  compartments,  and 
filtering  material  is  packed  between  the  perforated  plates 
composing  each  set.  The  first  compartment  of  either 
chamber  acts  as  a  settling  tank ;  in  the  second  com- 
partment the  sewage,  after  having  passed  the  first  filter- 
partition,  is  subjected  to  the  action  of  a  current  i 
tricity,  power  for  generating  the  current  being  obtained 
from  the  water-wheel  before-mentioned.  After  passing 
through  the  second  filter  the  liquid  collects  in  the  third 
compartment  and  flows  thence  through  a  turbine  chain  her 
before  being  discharged  into  a  water  course  :  the  power 
derived  from  the  turbine  is  also  employed  for  generating 
electricity.  Means  are  provided  for  diverting  the  current 
of  sewage  from  the  water-wheel  channel  should  the  wheel 
get  out  of  order,  and  conduits  supply  clean  water  to  tlie 
various  portions  of  the  tank  for  flushing  purposes.  A 
supply  of  clean  water  is  also  conducted  to  the  turbine 
for  the  purpose  of  increasing  the  power  of  the  latter  and 
for  diluting  the  effluent— W.  P.  8. 

Sight-soil  :    Process   of  transforming,    utilising  or   i 

ing in  the  form  of  combustible  briqut  ttt  s.     1 1,  i  im  hot. 

Fr.  Pat.  411,266.  Jan.  4,   1910. 

The  night-soil,  previously  freed  from  metallic  -uli 
bones,   etc.,   is   dried   in   a   suitable   heated   chamber  and 
intimately  mixed  with  a  quantity  of  tar,  the  mixture  being 
then  introduced  into  a  vessel  surrounded  by  a  supi  I 
-team  jacket  and  provided  with  a  stirrer.    Kosin,  or  a  mixture 
of  rosin  and  tar,  is  then  added,  and  the  paste  obtained  ia 
compressed  into  the  form  of  briquettes.     The  slag  ob 
when   these   briquettes  are   burned   raav   be   used   in   liter. 
Led-.      W.  P.  S. 


v       i.Xl.V    So.  is.!  Cl.  XX.— ORGANIC  PRODI  CIS")  MEDICINAL  SUB8TAV  I-     ESSENTIAL  OILS.  975 


i  hcmiache  Fabrik  Lsdonburg,  G.  m. 
I.  II  .  Ladenburg,  Germany.  Eng.  I'm.  2">,472.  Nov.  4, 
1909       I'ndei    Int.   lonv.,'  May  24,    1909. 

v ,  i 1 1  nnphthols,  such  as  'li  .  in  .  unci  totrabromo- 
-naplitlioN.  ..I  <li.  'hloro - -i  .naphthol,  are  employed  eithei 
one  in  i  free  oi  combined  form,  or  dissolved  in  an  aloo 
]•  solution.  The  addition  of  water  to  the  Latter 
•Itit ■> 'ii  produces  .i  milky  solution  ;  the  halogenated 
iphthol  ma}  also  be  dissolved  in  sodiam  hydroxide  solu- 
itn  and  thru  diluted  for  us.-  in  disinfection.  The  halo* 
mated  naphthoic  used  should  not  contain  more  than 
•ur  halogen  atoms  In  their  molecule.  — W.  I'  S. 


XX.     ORGANIC   PRODUCTS ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

nrbutin)  :   Extraction  oj  a ,  from  the  leavi  -  "I 

the     i*nr    tree.      E.     Bourquelot     and     A.     I'ichtenholz. 
rend.,    1910,  151,  SI— 84. 

,:i  i  .  -no  i-  extracted  by  ethyl  acetate  from  tin-  leaves 
the  peat  tier,  the  vanity  known  as  ('unci,  with  large 
id  fruits  which  are  used  for  perry,  giving  tin'  largest 
eld  (1-  li  grms.  per  kilo,  of  fresh  leaves,  gathered  in 
mi'i  Purified  by  crystallisation  from  ethyl  acetate  and 
ied  in  the  air,  it  melts  at  1!'4  — 195°  C.  (on  the  Ma- 
lenne  block),  has  a  rotatory  power  of  rip  =  —  68°-38,  and 
.es  fi-40  per  rent,  on  heating  at  110' t'.  A  solution  of 
.mis  .iin.  in  100  c.c.  of  water  yielded  on  hydrolysis  with 
J.'i  grins,  oi  emulsin  for  2  days.  1-306  grm.  of  a  product 
m.  per  I  reduction  in  the  rotatory  power  of  the 
lotion)  which  is  soluble  in  ether  and  melts  at  167° — 168° 
i.  p.  ol  hydroquinone  166  -5).  The  glucoside  is  there- 
re  believed  to  be  arbutin.  (Compare  this  J.,  1908,  p.s. 
HO,  295       A.  Sbld. 

.(/(  ;     Determination    of    the    bromint 

in .      \ndre  and  Leulier.     J.   1'harm.  (him..   1910, 

2.  64 

ie  amount  of  bromine  in  camphor  monobromide  can  be 
termincd  by  the  following  process.  0-50  gnu.  of  the 
betance  >-  placed  in  a  Mask  of  12"i  c.c.  capacity  with  10 c.c. 

toluene  and  about  1  grm.  of  metallic  sodium.  The 
role  i-  heated  foi  an  hour  with  a  reflux  condenser.  When 
Id.  the  excess  of  sodium  is  destroyed  by  adding  30  •  ,i  . 

(rater.  The  liquid  is  acidified  with  nitric  acid,  and 
1  A"  10  silver  nitrate  are  added.  The  excess  ol 
ver  i-  titrated  with  N  It)  thioeyaiiatc  solution  using 
in  alum  as  indicator. —  F.  Shun. 

iW.       E.  I'harabot  and  A.  Hebert.       Bull.  Soc.  (him. 
1910.  7,  687—691. 

IK  authors  consider  that  a  normal  sample  of  civet 
ould  leave  less  than  6  per  cent,  of  insoluble  residue  when 
•at'sl  with  alcohol  and  ether,  it  should  contain  more  than 
per  cent,  of  fatty  aeids  obtainable  by  saponification, 
d  the  saponification  value  should  be  greater  than  It"). 
i  a  number  of  samples  are  given  below  : — 


iftthyiamiiiet      Determination  <*f  mixed in  /.- 

a   lunje   txttta  of  iimiiuimn.     .1.    Bcrthoanme,     C ptes 

rend..    1910,   151,    14li      lt'i 

Hutu    mononietlivl, inline  and  ilimet  h\  lanune   ,uc   capable 

of  displacing  ammonia  from  ainmoniuno  amlta.     To  aetor. 

mine  -mall  amounts  of  met  In  Limine,  in  presence  of  a  great 

excess  of  ammonia,  the  liquid  Is  placed  in  the  Brat  of  a 
Series  of  four  Duraml  washliottles  (i.ixi  mki.  ■  e.-tpaeity  i 
with  a  quantity  of  hydrochloric  acid  about  si\  times  that 
necessary  to  neutralise  the  estimated  quantity  of  amines 
present.  A  similar  quantity  of  hydrochloric  acid,  diluted 
to  oil  KNI  e.e.  with  water,  is  placed  in  Bach  "t  the  other 
three     washliottles.      Two    larger     waflhbottles   l|l«"l 

containing  1  :  I  hydrochloric  arid  in  quantity  more  than 

enough  to  neutralise  the  whole  of  the  ammonia,  complete 
the  series,  through  which  is  now  aspirated  a  rapid  current 
of  air  till  the  contents  of  the  first  tour  washDottles  are 
neutral.  These  four  now  contain  (with  ammonium 
chloridl  I  the  whole  of  the  mono-  and  diniethylamines  as 
hydrochloride,  :  the  united  liquids  are  evaporated  down 
to  a  few  c.c..  mixed  with  quartz  sand,  and  treated  by  the 
author's  method  for  the  determination  of  the  two  amines. 
(This  .1..  Idlli.  717.1  The  other  two  washliottles  contain 
the  trimethylamine.  and  the  whole  of  the  ammonia  save 
the  small  amount  with  the  other  amines  ;  the  liquid  is 
evaporated  to  500  c.c,  cooled  to  0°  C,  excess  of  am- 
monium    chloride     separated,     and     the     trimethylamine 

determined  as  periodide. — J.  T.  D. 

Mercurous  chloride  :  Action  <>/  ammonia  "n .     H.  Saha 

and    K.    X.    (  houdhuri.     Z.    anorg.    Chem.,    1910.    67, 
357— .'(tin. 

Tut-:  statement  of  (.'.  Barfoed  (J.  pr.  (.'hem.,  39,  201),  that 
the  black  substance  produced  by  the  action  of  ammonia 
on  mercuroue  chloride  is  a  mixture  of  mercury  and  "in- 
fusible white  precipitate,''  XH,H«i'l.  is  definitely  con- 
tinued. The  composition  of  the  substance  cannot,  how- 
ever. In-  expressed  by  the  formula.  Hg+NHjHgCI,  a,  he 
-t-.  since  part  of  the  latter  constituent  goes  into 
solution  ;  for.  "infusible  white  precipitate,"  when  freshly 
prepared,  i-  soluble  in  concentrated  ammonia  and  can  lie 
obtained  in  tic  crystallised  state  bj  evaporating  this 
solution  in  vacuo  over  sulphuric  acid. — F.  Sodn. 


Savin  oil.     I'.   Elze.     (  hem.  Zcit..   1910,  34.  767 


The  oil  of  savin  contains  about  46  per  cent,  of  liquid, 
which  is  more  soluble  in  dilute  alcohol  than  the  rest  oi  the 
oil.  and  has  a  stronger  odour.  The  constants  of  this 
portion  are:  sp.  gr.  at  15  C  0-960  J  optical  rotation. 
+  lis  in  a  Urn  mm.  tube:  Sii  per  cent,  of  ester  reckoned 
as  sabinyl  acetate,  t  '1(1H ,  ,t  U  K  M  II  ,.  This  oilwashydro- 
lysed  with  alcoholic  potassium  hydroxide  and  h 
ated  at  3  mm.  pressure,  when  it  nearly  all  dis- 
tilled at  77°— 78°  C  The  pure  sabinol  thus 
obtained  has  the  sp.  gr.  0-950  at  15e  ('.,  and 
an  optical  rotation  of  +6'  in  a  100  mm.  tube.  The 
ai  date  of  sabinol  boils  at  81J — 82:  ('.  at  :)  mm.,  has  the 
sp.  gr.  t)!)72  at  15°  C,  and  an  optical  rotation  of  +793 
in  a    loo  nun.  tube.     Evident!]   the  original  oil  owe-  it- 
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dihydrocuinin  alcohol  were  also  found  in  small  amounts 
in  the  oil. — F.   Shun. 

Water-melon  setd      Chemical  examination  of .     Power 

and  Salway.     5ff  XII. 

Th,  camphor  supply.    For.    Off.  Ann.    Series.    No.  4500. 

[T.R.] 
The  action  which  the  'apanese  Government  proposes  to 
take,  during  tlic  next  few  years,  against  the  savages  in 
the  interior  of  Formosa  will  probably  result  in  large  tracts 
of  camphor  trees  being  brought  under  control.  The  supply 
of  trees  in  the  settled  districts  is  steadily  diminishing,  but 
plantations  are  being  made  in  suitable  localities.  The 
Government  Monopoly  Bureau  is  stated  to  have  restricted 
the  output  of  camphor  and  camphor  oil  for  1910  to 
6,670,000  and  7,330,000  lb.  respectively.  In  his  report 
on  the  trade  of  North  Formosa  for  1009,  the  British  Consul 
savs : — The  shipments  of  camphor  were  as  follows : 
Germanv.  2.405,600  lb.  ;  United  States.  1.908,000  lb.  ; 
France.  1.344.900  lb.  ;  United  Kingdom,  759,000  lb.  ; 
other  countries.  193.160  lb.— total.  6,670,660  lb.  Owing 
to  the  lowering  of  the  price  of  camphor,  in  order  to  drive 
Foochow  and  synthetic  camphor  from  the  market,  profits 
from  the  monopoly  were  small.  The  output  of  camphor 
oil  was  4.795.907  lb.,  all  of  which  was  shipped  to  Japan 
for  manufacture  into  camphor ;  the  yield  of  camphor 
being  about  40  per  cent,  of  the  weight  of  the  oil.  The 
recent  establishment  of  two  celluloid  factories  in  Japan 
will  doubtlessly  favourably  affect  the  camphor  industry  in 
Formosa.  The  distillation  of  camphor  from  leaves  is  still 
in  the  experimental  stage. 

"  Terpindent  "  and  lerpinyl  acetate  in  Sicily.     Oil,  Print 
and    Drug  Rep.     July   IS.   1910.      [T.R.] 

The  Board  of  Trade  reports  that  a  by-product,  of  the 
manufacture  of  terpineol.  known  under  the  name  of 
■'  terpinolene,"  is  being  introduced  into  Catania  and 
neighbouring  districts  for  the  adulteration  of  essence  of 
lemon,  orange  and  bergamot.  Terpinolene  is  stated  to  be 
iuced  in  considerable  quantities  at  Marseilles  and  de- 
voted exclusively  to  the  adulteration  of  essential  oils. 
It  is  entirely  harmless,  and  cannot  be  detected  unless  the 
quantity  used  in  blending  exceeds  10  per  cent.  It  is  also 
stated  that  a  firm  (non-British)  is  trying  to  introduce 
another  substance,  called  '"  terpinyl  acetat,"  manufac- 
tured by  them  for  the  same  purpose  and  particularly  for 
the  adulteration  of  bergamot   oil. 

Morocco  gum.    Oil,  Faint   and  Drug  Rep  .  July  11,  1910. 
[T.R.] 

The  U.S.  Consul-General  at  Hamburg  describes  "  Morocco 
gum  "  as  gum  euphorbium,  a  drug  of  limited  use.  It  is 
derived  from  the  Euphorbium  resinefera,  a  cactus-like 
plant  which  grows  in  the  Atlas  Mountains.  The  cortex 
and  pith  of  the  plant  contain  long,  laticiferous  cells.  When 
the  stem  is  incised  the  latex  exudes  in  milky  drops,  which 
harden  on  exposure  to  air  and  form  resinous  masses  which 
are  collected.  It  is  yellowish-brown  in  colour,  translucent 
and  readily  pulverized.  Under  the  microscope  it  shows 
the  presence  of  bone-like  grains,  which  are  the  character- 
istics of  the  Euphorbiaceae. 

In  the  dry  state  the  crude  drug  has  no  odour,  but  if 
heated  in  large  quantities  it  produces  a  smell  not  unlike 
that  of  incense.  It  is  scarcely  soluble  in  water,  but  it  can 
be  partially  dissolved  in  alcohol,  ether,  and  essential  oils. 
It  is  very  hot  to  the  taste,  is  emetic  and  powerfully  cath- 
artic. On  account  of  its  violent  action  its  use  internally 
has  been  abandoned.  Externally  it  acts  as  a  vesicant, 
and  as  such  it  is  used  in  veterinary  practice.  The  gum  is 
never  used  in  its  original  state,  but  must  be  crushed, 
ordinarily  in  the  open  air.  and  to  100  grams  of  the  raw- 
material  two  sweet  almonds  may  lie  added.  Unless  the 
crushing  takes  place  in  a  closed  apparatus  it  causes  violent 
and  long-continued  fits  of  sneezing.  It  is  marketed  in 
bags  containing  from  one-half  to  one  pound. 

This  gum  is  chiefly  for  veterinary  purposes,  being  com- 
monly mixed  with  cantharides  or  resin,  after  having  been 
sprinkled  with  turpentine  oil.  Its  free  use  in  the  drug 
trade  is  forbidden,  and  it  can  be  obtained  only  upon 
physicians'  prescriptions. 


Tartaric  arid  in  ivine  bi/-product.i  ;    Determination  of 

Beis.     See  XVIII. 

Patents. 
Imidazoles   containing   iodine   svbstitucnts   in   the    nucleus  ; 
Process  for  preparing  — — .     H.  Paulv  and  K.  Gunder- 
mann.     Ger.    Pat.    223.303,   Nov.    14,'   1908. 

Iodo-derivatives  of  imidazole  or  its  derivatives  containing 
free  hydrogen  atoms,  are  obtained  by  treating  the  imid- 
azole with  solutions  of  iodine,  preferably  in  presence 
of  substances  which  will  combine  with  hydriodic  acid. 
For  example,  tri-iodo-imidazole, 

CI— N, 

I  >I, 

ci.nh/ 

a  colourless  crystalline  compound,  melting  at  191  C.  with 
decomposition,  is  obtained  by  adding  a  quantity  of  A  1" 
iodine  solution,  corresponding  to  6  atoms  of  iodine,  to  ■ 
solution  containing  1  kilo,  of  imidazole  and  2  to  2-5  kilos,  of 
sodium  hydroxide  in  14  litres  of  water,  and  precipitating  by 
means  of  acid. — T.  F.  B. 

Chloramine    derivative  ,-     Manufacture    of   a    .     C.    F.  , 

Cross,   London.     Eng.   Pat.    15.303,   June  30.   1909. 

A  new  crystalline  substance,  sparingly  soluble  in  water, 
and  containing  the  methylene  group  and  ''  active "  . 
chlorine,  is  obtained  by  the  action  of  chloramine  on  form- 
aldehyde. For  example,  an  aqueous  solution  of  calcium 
hypochlorite,  containing  2  per  cent,  of  active  chlorine,  if 
cooled  to  5°  C. ;  to  each  litre  of  this  solution  is  added  a 
solution  made  by  dissolving  40grms.  of  ammonium  chloridi 
in  100  c.c.  of  water,  adding  50  c.c.  of  40  per  cent,  formalde- 
hyde, and  making  up  the  volume  to  1200  c.c.  When  the 
solutions  have  been  thoroughly  incorporated  and  allowed 
to  stand  a  while,  crystals  of  the  new  compound  separate  out, 
and  are  filteredjoff,  washed,  and  pressed. — T.  F.  B. 

Coumarin ;     Process    for    preparing    .     F.    Raschig. 

Ger.    Pat.    223.684.    April    27,     1909. 
(  or  m  akin  is  prepared  by  heating  esters  of  o-hydroxybenzyl- 
idene  chloride    (obtained   by  chlorination  of  the  o-cresol 
ester  at   160° — 180°  C.)  with  anhydrous  sodium 
at  temperatures  of  150° — 200°  C.  for  some  hours 
cresol  esters  as  the  phosphate,  carbonate,  or  benzoate  may 
be  used.— T.  F.  B. 

Aluminium  formatt  soluble  in  writer;  Process  for  p< 

crystalline  .       E.     Jacoby.       Ger.     Pat.     224.074. 

Aug.  3.  19(19. 
A  crystalline  aluminium  formate,  readily  soluble  in 
water  and  containing  16  per  cent,  of  aluminium!  A1(0:C0.H) 
requires  16-63  per  cent.)  may  be  obtained  by  the  careful 
evaporation  of  a  solution  of  moist  aluminium  hydroxide 
in  95  per  cent,  formic  acid,  or  1  y  adding  excess  of  formic 
i  cid  to  the  commercial  aluminium  formate  solution, 
evaporating  until  a  film  begins  to  form,  and  allowing  to 
crystallise  at  25° — 30°  C.  The  aqueous  solutions  of  the 
formate   are    only  |  stable  |  in  [presence    of    formic  acid. 

— T.  F.  B. 

Carbonates  [of  phinoh  and  nlenhjs]  :    I'm,  ,,   /, 

mixed    basic    .     A.    Einhorn.     Ger.    Pat.    224.108, 

Jan.  15,  1909. 
Chxorocarbonic  esters  of  phenols  react  readily,   in  the 
cold  or  warm,   with   basic   alcohols  to  form   mixed   basic 
carbonates,  which  form  salts  with  acids,  and  whi 
be  used  as  internal  antiseptics.     The  phenolchloroi 
ates  are  prepared  by  the  action  of  phosgene  in   I 
solution  on  the  phenol  in  presence  of  quinoUne,  and  arc 
easily  soluble  in  benzene,  ether,! and  chloroform  :   seven  M 
these  arc  described  in  the'specification. — T.  F.  B. 

Zinc    boro-diorthohydroxybenzoate ;     Production    of 

A.   Foelsing.     Fr.   Pat.   411.614,   Jan    17.    1910. 
Zinc  horo-diorthohvdroxvbenzoatc, 

eK8oH^o>BoH)szn'10^ 

is  obtained  in  white  ill-defined  crystals  by  mixing  boric 
acid  (1  part),  zinc  carbonate  (1  part), and  salicylic  acid  (3 
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mil  . i, Mm-  ill.-  mixture,  little  by  little,  to  ten  times 

i   hIm. in   ii.".    (  .  :    tin-  temperatnri    i 
hi... I     .iiul     tli.-     mixture     agitated,     until     carbon 

'  ,.     I..-    c\  ulveil,    .111.1     til''     liltereil     ll  plid     is 

tli. -ii  allowe<l  i..  rrystttlli.se.  The  substance  i-  readily 
soluble  in  w.ii.i  ami  in  methyl  anil  ethyl  alcohols,  ami  it 
BialU  with  decomposition  at  about  lim  (.'.,  with  liberation 
nf  phenol.     I-'.  S.uiN. 

Tuberculosis  ;    Process  fur  producing  a  preparation   !•"  thi 

ignosis   mi'l  irtiiiin.nl    of   — — .     W.    Schultz.     Ger. 
Pal    223,501,  .Inn.-  27,  1908. 

wit. ii.  -  ..i  tubercle  bacilli,  which  have  been  prepared 

in  nutrient  broth,  air  separated   from  the  liquid  medium 

tiaken  with  .libit.'  aqueous  solutions  ..I   phenol  :    the 

?   thus  obtained  i-  then  treated  with  a  solution  "t  a 

ble  iron  compound,  e.g.,  ferri.    oxychloride,  and   the 

pitated   inns-  i-  washed  until  free  from  chlorine  an. I 

.un.  and  Kiinlly  dissolved  in  .hint.'   sodium   i  at  bonate 

solution.      If  a   preparation  free  from  fat    is  required,  the 

1   from   the   broth   tnav   be  extracted   with 

ether.     I.  F.  B. 

|  Process    /."'    separating   mi    irritant    <> 

properties,     from    .      J.     D. 

Riedel     V.G.     Ger.    Tut.    223.516,    Aug.    10,    1909. 

ailed  (iresin  of  kawa  copal  contains  about  20  |kt 
..ait.  of  an  oil  which  has  an  irritant  action  but  no  aim's- 
alue.  To  remove  this  it  is  proposed  to  treat  the 
r.-siii  with  a  petroleum  distillate  (especially  the  naphtha 
afb.pt  120  C.)or  to  distil  it  with  steam,  or  to  combine  the 
's.  the  oil  being  more  easily  soluble  and  more 
volatile   in  steam   than   the  active   resin. — T.  F.  B. 

Process  for  preparing  carbonic  acid  drricutins  <>\ 

— .      Verein.  Chininfabr.  Zinnucr  and  to.      Ger.   Pat. 

184.072,  July  16,  1908. 

CbbOSOTE  is  converted  into  a  solid  compound,  of  shght 

odour  and  taste,  when  it  is  treated  in  the  usual  manner  for 

rting    phenols    into    their    allophanic    esters.      For 

example.  1*5  kilos,  of  beech-wood  creosote  are  added  to  a 

mixture  of  2-5  kilos,  of  carbaminic  acid  chloride  and  3  kilos, 

of  chloroform,  and  after  standing  for  a  day.  the  chloroform 

moved  and  the  residue  washed    with  water. — T.  F.  B. 

Protocol echaic     aldehyde     from     piperonal;      Process     for 
preparing .     Schimmel  und  Co.     Ger.  Pat.  223,643, 

14.    11MIS.     Addition    to   tier.    Pat.    165,727,    Oct. 
is.  1904. 

Is  preparing  protocatechuic  aldehyde  according  to  the 
principal  patent  I  Hug.  Pat.  1S.TO2  ,,f  1905 ;  this  J., 
I'.hm;.  89),  the  dichloropiperonal,  formed  by  the  action  of 
sulphm  chloride  on  piperonal,  is  always  contaminated  with 
sulphur,  which  is  difficult  to  remove  by  a  solution  process, 
it  l-  soluble  in  most  of  the  solvents  of  dichloropiperonal 
and  protocatechuic  aldehyde.  It  is  now  proposed  to 
treat  the  mixture  of  dichloropiperonal  and  sulphur,  in 
presence  of  a  solvent,  if  desired,  with  chlorine  in  excess  of 
the  amount  necessary  to  combine  with  the  sulphur,  after 
which  the  sulphur  chloride  is  removed  by  distillation  under 
reduced  pressure  and  utilised  for  the  first  step  of  the 
process.— T.  F.  B. 

Albuminoid  compounds  of  guaiacol-sulphonates  ;    Prepara- 

■ .     A.  Buschand  J.  A.  von  Wultins;.  Brunswick, 

my.     Eng.  Pat.  29,787,  Dec.  20.  1909 

i "i  nds  of  albuminates,  casein,  etc.,  with  soluble  basic 
salts  of   guaiacol-sulphonic   acid,   are   obtained   either   by 

living  the  albuminoid  in  aqueous  solutions  of  the 
goaiaool  solphonate  and  evaporating  to  dryness,  or  by 
pending  the  albuminoid  in  inactive  organic  liquids 
{e.g..  alcohol  and  ether)  and  then  adding  sufficient 
quantities  of  aqueous  solutions  of  the  guaiacol  sulphonate 
to  dissolve  it.  and  removing  the  liquid  by  filtration  or 
evaporation.     To  obtain  soluble  product-,  it  is  necessary  to 

5  t..  7  parts  of  the  basic  sodium  salts  of  the  guaiaool- 
■arphonic  acids  to  100  parts  of  albuminoid.    The  products 


are  «  bite  powders,  odoui  Ii  which  swell  in 

dissolve  in  hoi  watei  to  milk} 

. ...        i    P.  It. 

Opium    alkaloids;     Phenel-sulphonati     of  G.     I.. 

s.haefei.  Brooklyn,  N.V.     0.8.  Pat.  963,294,  July  r,. 

1910, 
\  i  i    un.  -alt-  ol  opium  alkaloid    can  bi    ......  I.    by  us,in_ 

a     phenol-sulphonic     acid.     Such     tall       art      morphini 

ol    ulphonate,  codeine    guaiacol-sulphonate,  wh 
melts  al    164       165    C.,  and  codeine  phenol-sulphonat. 
These  substances  are  white,   crystalline,    and    soluble  in 
water.     The    base    i-    liberated   on    treating    them   with 

alkalis.      I-'.  Siu.v 

Essential  oils  from  limes,  lemon  bergamots, 

Improved   rotary   machim    \tn  -     ■     H     '■ 

Rose  and  T.  A.M.Idall.     Eng.  Pat.  15,552,  duly  3,  1909 

Tiik  machine  f..i   the  extraction  oi  oils  from  fruits 

as  limes,  et...  cou-i-t-  essentially  ..t  two  cones,  > within 

the  other.     The  inn.-i  -id.-  ..I  the  uppei  i  one  and  the  out<  I 

li  ,.  ..t  the  lowei  i  one  an-  pro,  i.le.l  with  teeth,  or  .c 
projections.     The  lowei  .one  can  be  rotated  by  means  ol 
a  \ei  li.al  spindle,  and  raised  oi  lowered  bj    i  irking 

on  the  spindle  .-haft.     .Mean-  are  provided  foi 
the  oil  and  ejecting  the  extracted  fruit     Diagrams  of  the 
ma.  bine  are  given. — F.  ^nn\. 

Arsenoarylglycottic  acids.  1'.  Ehrlich  and  E.  Schmitz, 
Frankfort!  Assignors  to  Fai  bwerke  \..iin.  M.-i.-tci. 
Lucius,  mid  Bruning,  Sochsl  on  Maine,  Germany. 
U.S.  Pat.  963,126,  July  5,   1910. 

Ski:  Eng.  Pat.  4246  of  1909  ;   this  J.,  1909,  1 167.— T.  F.  B. 

Meta-cresol  ortho-oxalic  ester  and  process  for  '/••   production 

of  the  same.     J.  Wetter.   London.      From  Rutgei 
\kt.  -i ;.-..    Berlin.      Kno.    Pat.    U.SHo.  June  21.    P.Mi-.i. 

See  Fr.  Pat.  403,863  of  1909  ;   this  J.,  1910,  42.— T.  F.  B. 

Beta-methyladipic    acid;     Manufacture    of    .     P.    A. 

Newton.    London.      Prom    l.u  h.-nfahr.    vorm.    F.    Bayer 
nnd    Co.,     Elberfeld,    Germany.      Fng.     Pat.     24,298, 
Oct  22.   1909. 
See  Ger.  Pat.  221.849  of  190s  ;  this. I.,  I'.ilo.  71'.'.  -T.  F.  B. 


XXL— PHOTOGRAPHIC       MATERIALS       AND 
PROCESSES. 

Develop""  "I  In/  continuation  of  papers  giving  a  visibU 
of  stiver  chloride.     J.  Desalme.     Bull.  Six.  Franc.  Phot.. 
1910,  1,  207-214. 
Developers   containing   an   amino   group   are   the   most 
suitable  for  the  physical  development  ol  printing-out  and 
similar     papers.     Developers    containing    two    or    more 
oxyl  "roups  an-  not  ncarh  so  a.  tive.     p-AminophenoI 
i-  the  most  useful  of  all  the  developers  tried,  the  dumino 
compounds  being  so  energetic  as  to  be  beyond  control. 
By  neutralising  the  amino  -roup.  . ./..  with  an  organic  acid, 
the  action  is  retarded  and  the  tone  modified.      Dimethyl- 
n-phenvlenediamine   is    less    rapid    than   p-phenylenedia- 
mine.     whilst     jnonoacetyl-^-phenylenediamine     has 

developing    power.     Methyl-p-aminophenol    to 

less   energeticaUv    than    p-aminophenol,    b  form 

valuable   phvsical  developers   when  injunction 

with  tartaric,  citric,  or  act  I-  I-  B. 

Patents. 

Dot    screens   [for  colour  p  <<">; 

ducing ..     F.     Fritz.  223,819,    I- 

1908 
D0T-SCBMW9  foi  colour  photography  have  been  prepared 

bv  the  use  of  a  number  of  coloured  fibre-  oi  natural  sux 
cemented  togethei   by  a  suitable  agglutinant     It  is  now 
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[Aug.  15,  1» 


lOMd  to  utilise  artificial  silk  fibres  for  this  purpose, 
in  which  case  do  agglutinant  is  necessary.  A  number  of 
the  fibres,  suitably  coloured,  are  twisted  together  into  a 
mi*-,  while  still  containing  a  certain  proportion  of  solvent, 
and  several  of  these  ropes  are  laiil  side  by  side  on  a  suitable 
support,  and  pressed  into  a  fiat  film,  with  01  without  the 
aid  of  a  softening  liquid. — T.  F.  B. 

:i   filler  for  the  direct   photography  of  colour.-  .     Three- 
colour  glass  forming  a .     A.  Montagna  and  ( ;.  Ascoli. 

Pr.  Pat.  41 1.247.  Jan.  4.  1010.  Under  Int.  Conv.,  Jan.  4. 
1909. 

A  -iiEET  of  glass,  containing  traces  of  arsenious  acid,  is 
overed  with  a  mixture,  in  suitable  proportions,  of  grains 
of  blue  and  purple  (or  violet  and  green)  enamel,  and  of 
another  yellow  or  orange  substance  wliich  will  burn  with- 
out leaving  a  residue.  The  whole  is  then  fired,  and  the 
enamelled  side  is  coated  with  a  silver  chloride-collodion 
emulsion.  The  plate  is  exposed  to  light,  through  the 
enamel,  and  the  unreduced  silver  removed,  when  the  plate 
is  again  fire<l.  in  order  to  fix  the  reduced  silver. — T.  F.  B. 

Celluloid  and  other  similar  support   film.*   for  photografihic 

purpose*;     Machines    or    apparatus    tor    forming . 

P.  A.  Xewton,  London.  From  Farbenfabr.  vorm. 
F.  Baver  und  Co.,  Elberfeld.  Germany.  Eng.  Pat. 
17.009."  July  21,   1909. 

A  band  of  metal  or  other  suitable  material,  somewhat 
broader  than  the  film  to  be  made,  is  formed  into  a  circular 
ring,  and  guards  are  fixed  at  either  edge  of  this  ring,  pre- 
ferably made  of  bar-metal  of  I-section.  These  guards 
rest  on  two  bearing  rollers,  one  of  which  can  be  rotated. 
A  feeding  device  is  fixed  inside  the  ring,  at  its  lowest  part, 
and  a  stripping  roller  and  reel  are  provided  to  remove  the 
film  when  a  nearly  complete  revolution  of  the  ring  has  been 
made.  The  upper  part  of  the  apparatus  is  enclosed  in  a 
suitable  casing,  provided  with  a  heating  coil  or  other 
drying  device.  The  solution  of  celluloid  is  fed  on  to  the 
inner  surface  of  the  ring,  which  is  rotated  at  such  a  speed 
that  the  film  is  dry  when  it  reaches  the  stripping  roller. 

— T.  F.  B. 

Cinematographic  films  or  bands.     H.  Danzer,  Paris.     Eng. 
Pat.  3603,  Feb.   14,  1910. 

i  elliluse  films  or  bands  are  rendered  impermeable  to 
water  or  other  liquids  employed  in  the  usual  photographic 
operations,  by  coating  them  with  a  suitable  varnish  or  by 
superficially  nitrating  or  acetylating  them.  When  thus 
prepared  thev  may  be  used  in  place  of  celluloid  cinemato- 
graph films.— T.  F.  B. 

Tims  prepared  from  acetylceUulose,  specially  destined  for 
electrical    insulation    and    for   photography.     (.'.    Mijns- 
sen.     Fr.  Pat.  411,298.  Jan.  5,  1910.     Under  Int.  Conv:, 
Jan.  9.   1909. 
Films  are  made  by  successively  depositing  layers  of  acetyl- 
ceUulose one  upon  another,  or  by  having  alternate  layers 
composed  of  either  some  supple,  ductile  material  such  as 
gelatin,  together  with  some  softening  agent,  or  of  aeetyl- 
cellulose   itself   which   has   been   previously   treated   with 
phenol  or   with   any   other   substance  which   can   replace 
camphor  in  the  preparation  of  celluloid. — P.  F.  C. 

DyestufJ  emulsions  suitable  for  the  bleaching-out  process  [of 

colour  photography]  ;    Process  for  preparing .     J.  H. 

Smith  and  N.  Stafford.  Ger.  Pat.  223,195,  Aug.  29, 
190*. 

K-sEXTlAt  oils,  e.g.,  peppermint  oil,  are  used  as  sensitisers 
for  bleaching-out  colours  in  gelatin  or  collodion  films, 
but  they  are  volatilised  from  the  films  comparatively  readily. 
To  remedy  this  it  is  advantageous  to  add  some  colourless, 
ous  oil,  resin,  or  balsam,  the  action  of  which  is  purely 
mechanical.  The  following  are  specially  claimed  for  the 
purpose  : — Oleic  acid,  castor  oil,  linseed  oil,  walnut  oil, 
hempseed  oil,  poppy-seed  oil.  sesame  oil,  cottonseed  oil, 
olive  oil,  rapeseed  oil,  neatsfoot  oil,  tish  oils,  oxidised  oils, 
colophony,    copal,    dammo  in        indarac,    gum    elemi, 

mastic,  shellac,  copaiba  balsam,  and  Canada  balsam. 

— T.  F.  B. 


Amino-xi/h  uol    photographic    developer.      E.    Merck. 

Pat.  223.ti90.  May  10.  1908. 
The  use  of  amino-xylenol  (NHa :  CH3 :  (  H,:  dH  = 
2  :  1  :  3  :  5)  as  a  photographic  developer  is  claimed.  It  is 
stated  to  be  more  rapid  in  its  action  than  p-aniinophenol, 
io  produce  greater  density,  and  to  work  without  1 
\s  an  example  of  a  developer  containing  this  substance 
the  following  is  given  : — 6-3  grms.  of  ainino-xylenol, 
22  c.c.  of  sodium  carbonate  solution  (sp.  gr.  1-3),  15  grms. 
of  potassium  metasulphite.  and  50  c.c.  of  water  :  for  use. 
i  his  solution  is  diluted  with  ten  to  forty  volumes  of  water. 
The  mono-methyl  derivative  of  this  ainino-xylcnol, 
unlike  that  of  ^-aminophcnol.  possesses  no  developing 
power.— T.  F.  B. 

Polychrome  screens  for  colour  photography  .     Man 

of .     Soc.    Anon,    des   Plaques    et    Papiers    Photo- 

graphiques  A.  Lumiere  et  ses  fils.  Lvon,  France.  Bag. 
Pats.  29.273.  Dec.  14.  1909,  4912,  Feb  20.  1910,  and 
5377.  March  3.  1910.  Under  Int.  Conv..  Feb.  fi.  Feb.  27. 
and   March    10,    1909,   respectively. 

See  Fr.  Pat.  409,044  of  1909,  and  First  and  Second   \ddi 
tions  thereto;    this  J.,  1910,  720,  841.— T.  F.  B. 

Photographic  emulsion.     Y.  Schwartz,  Hanover.  Germany. 
U.S.   Pat.   962,788,  June  28,   1910. 

See  Fr.  Pat.  378,305  of  1907  ;  this  J.,  1907,  1109.— i    F.  B. 
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Cellulose    nitrates;    Products   containing   nitrogen   formed 

by  the    alkaline  hydrolysis    of  .      E.    Berl    and    A. 

Fodor.    Z.    ges.    Schiess-    und   Sprengstoffw.,  1910,  5, 
254—256,  269—273. 

Collodion  cotton  (50  grms.)  was  dissolved  in  ether-alcohol 
(650  c.c. )  and  mixed  with  an  excess  of  a  dilute  solution  of 
sodium  carbonate.  The  viscous  liquid  was  continuously 
agitated  for  seven  weeks.  The  liquid  had  then  become 
mobile,  and  on  standing  separated  into  two  layers  with  a 
brown  flocculent  body  in  suspension.  This  compound 
contained  about  9  per  cent,  of  nitrogen  of  which  some  8-5 
per  cent,  existed  as  an  ester  of  nitric  acid.  The  yellow 
alkaline  layer  gave  on  acidification,  distinct  evidence  of  the 
evolution  of  hydrocyanic  acid  and  a  colourless  precipitate 
was  formed.  In  the  ether-alcohol  layer  the  unchanged 
collodion  cotton  was  precipitated  by  the  addition  ot  water, 
and  the  filtrate,  after  being  freed  from  ether  and  alcohol, 
was  slightly  acidified.  A  flocculent  precipitate  was  f<  irmsd, 
which,  after  purification  by  treatment  with 
contained  911  per  cent,  of  nitrogen,  of  which  801  per 
cent,  was  combined  as  an  ester  of  nitric  acid.  The  vis- 
cosity, in  a  2  per  cent,  acetone  solution,  of  these  two 
compounds,  acetone  being  taken  as  unity,  was  onl 
1-2,  whilst  the  original  collodion  cotton  had  a  \ 
of  13-5.  Collodion  cotton  (445  grms.)  containing  12-3 
per  cent,  of  nitrogen,  was  gelatinised  with  3450  c.c.  of  ether- 
alcohol  (3  to  1).  The  gelatinous  mass  was  then  treated 
with  alcohol  (720  c.c.)  containing  potassium  hydroxide 
(36 grms.) in  solution.  This  was  carried  out  in  small  poj 
tions  at  a  time,  with  constant  stirring.  The  liquid  separated 
into  two  layers,  an  alkaline  red-brown  liquid  smelling  of 
ethyl  acetate,  and  a  syrupy  layer.  On  adding  sulphn 
to  this  latter  portion  a  copious  evolution  of  gas  took  place, 
and  a  white  amorphous  residue,  insoluble  in  ether,  remained 
which  contained  8-46  per  cent,  of  nitrogen.  Tin  othn 
analytical    data    and    molecular    weight    determinations 

agreed    with   the   formula    C21H33Oi,(Nl  l,i  -..     This    0 

pound  was  dissolved  at  0    I '.  in  sulphuric  acid  (80  pel  i  cut.  i. 
On  addition  of  ice-cold  water  a  gummy  substaner  sep 
out.     A   second   treatment   in  the  same   manner   b 
about  complete   hydrolysis.      The  solution,  after   n 
i  .1  nitric  acid  by  steam  distillation  strongly  reduced  Fehling's 
dilution,  and  from  its  phenylhydrazine  compound. 
sazone  was   shown   to    be   present.     The  complete  hydro- 
lysis   of    cellulose    nitrate,  in    alcoholic  solution,  with  Sul 
phuric  acid  was  shown  to  produce,  as  an  intermediate  pro- 
duct,    a     cellulose     nitrate     soluble    in    etliei       < 
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inn. ii..  dissolved  iu  absolute  alcohol,  when  hydrolyeed 
.iiih  ammonium  sulphide  produced  tin-  lactone  of  hexonifl 
,ii  Id  i  'ellulosc  nitrate,  dissolved  in  aceti  acid,  was  heated 
tur  u'  houn  with  phcnylhydrsxine.  Dilution  with  water 
produced  a  | Mr.  ipitati  which  wan  purified  by  treatment  with 
(..■11/. -n.  and  alcohol.  \  determination  ..(  the  nitrogen 
sontent  showed  n  to  lie  the  phenylhydrazinc  derivative  of 
i  cellulose  nitrate  corresponding  to  the  formula  (.'„Hjj013 

.      .  ,.  I  r    1     .1 .     I  ..     1 11 I :„.. 


m       ■  •>,>•...       ......      -| g      .. Jl'-tl         1.1 

h  m  also  found  that  p-bromphenylhydxazine 
formed  a  compound  with  cellulose  nitrate  ..f  the  formula 
given  above,     G.  VV.  Mi  I' 

Otmbinations  of  potassium   Morali  and   sulphur  in  India. 
Tun.-.  Jul)   22,   1910.     [T.  It.  ] 

I'm  Eleventh  Annual  Report  ol  the  Chiel  Inspector  of 
Explosives  in  India  states  that  the  Government  ..l  India 
contemplate  the  total  prohibition  of  a  sulphur- chlorate 
ombination,  largely  usen  for  fireworks,  as  it  has  been  vi  rj 
onsiderably  used  «<  an  exploding  agent  in  bombs.  This 
■    prohibited    in    England. 

I'm  BUT. 

Binding-  powder.     C.    Arnoudts,     Guatemala.     U.S.     Pat. 

964,366,  July  12,   1910. 
i  him  is  mode  for  a  blasting-powder  composed  of  sugar, 
potassium  chlorate,    potassium  permanganate,  turpentine, 
.111.1   vegetable   tin.       ]■'.   II. 


XXIII.— ANALYTICAL  PROCESSES. 

Bomb  calorimeter  ;    Friction  in  the  .     H.  A.    Roesler. 

Amer.  them.  J.,  1910.  44,  80—84. 
Da  heating  effect  due  to  the  friction  of  the  stirrer  in  the 
bomb  calorimeter  is  found  to  be  considerable,  amounting 
to  4- ti  and   82-2  cals.   for  the  whole  combustion   period 
with  the  two  calorimeters  examined,  of   which  the  water 
equivalents  were  2944  grms.  and  2767  grms.  respectively, 
lurce  of  heating  is,  however  taken  into  account   in 
the  ordinary  correction  for  radiation,  and  does  not.  there- 
fore,   affect    the    accuracy    of    a    calorific    determination, 
proi  i.lcl  that  the  rate  of  rise  in  temperature,  due  to  friction. 
is  uniform,  that  is.  provided  the  rate  of  stirring  be  absolutely 
■>n>taiit     throughout.     The    best     motor    to    employ    is 
1    i.i    be    an    alternating    current    induction    fan 
]'     SODN. 
f.    Wik     ri.i    'i«    indicator    in    iotlonietrir    litra 
I .    F.S.Sinnatt.      Analyst.  1910.35. 399     :S10. 

10-005  pet  cent,  solution  of  methylene  blue  may  be  used 
of  a   solution  of   starch   in   iodometric  titrations ; 
solution  of  iodine  in  potassium  iodide  is  added  to  a 
solution  containing   methylene   blue,   an   iodo  compound 
f  the  colouring  matter  is  precipitated,  but  in  dilute  solution 
i  ion  is  indicated  by  a  change  from  blue  to  yellowish- 
green,  and  finally  a  yellowish -brown  colour  is  developed. 
of   the    above-mentioned    solution  is  a  suitable 
1'iantity  to  employ  as  an  indicator  in  a  titration,  and  this 
(uantity  requires  only  0-2  c.e   of  A'    1000  solution  of  iodine 
i  the  colour  change. — \V.  P.  S. 

Sulphur ;     Detection    of    in    inorganic    anil     organic 

compound*.     E.     Deusscn.     Z.     angew.     (hem..      1910, 
23,  1258—1260. 

in  method  devised  for  the  detection  and  estimation  of 

sulphuric  acid  in  the  presence  of  fluorides  (Z.  anal,   t'hem., 

i'"'7.  46,  320)  affords  a  sensitive  test  for  sulphur  in  the 

of  fluorides.     If  in  solid  form,  the  substance  is 

■End  with  0-1  grm.  of  sodium  carbonate  (free  from  sulphur) 

..;.'.  the  necessary  amount  of  filter  paper  cut  in  fragments, 

Hid  the  whole  evaporated  to  dryness  over  a  spirit  lamp, 

.ind  trit  urated  with  0-2  grm.  of  anhydrous  sodium  carbonate. 

l'he  mixture  is  next  rolled  up  in  filter  paper  about  S     in. 

iu  length,  tixed  in  a  piece  of  platinum  wire,  and  ignited  in 

ucing  flame  of  a  blowpipe  lamp  in  which  is  burned 

lUed  "  molecular''   benzene  of   Kahlbaum.  which 


was  found  to  contain  do    ulphur.      \tt.i  7  to  B  mini 
heating  the  fused  ma  ■   partii  '■ 

cat  bon,  is  ■  ooli  d,  and  di    oh  ed  in  watei .  and  i  hi 
tested  »iiii  lead  acetate  solution,  prepared   bj    mixing 
Hi  drops  of  A'   i   .  ■    "t  watei  ana 

30  o.o.  of  i.V-so.liiiiii   hydroxide  Bolution.     The 

ness  of  the  method  is  shorn  n  by  the  Eai  I  I  hat  ■  | pi  ibli 

yellow  coloration  was  obtained  with  a  sodium  carbonate 
mixture  containing   0-00000303   grm.    of   sulphur.     It    it 

suggested  thai  this  reducti aethod  maj  be  found  useful 

in  testing  different  kinds  ol  paper,  e.g.,  in  forensii   eases. 

i     \.  \l. 

Total  tulphur  in  organic  mniiir:    Determination  of  . 

II.  Sibieili.i.     I   S    Depl     \-i..  Bureau  of  Chemistry, 

Circular  No.  66,  June  16,  1910. 
The  following   method  was  .el.. pod  in  preference    to  the 
peroxide  method  as  in.. re  nearly  fulfilling  ii 
thai  .Ii  moderate  amounts  of  reagents  should  be  used  ..ml 
only  aui  ib  as  do  no'  interfere  with  the  precipitation  "t  the 
barium  sulphate,  (2)  ill  organic  matter  must  be  destroyed 
and  all  the  sulphur  fixed  as  sulphate,  and  (3)  the  method 
must  be  rapid  and  easy.     To  I  grm.  ol  the  material  con- 
tained in  a  nickel  crucible  ol  100  i  c.  capacity  an  added 
lo  c.c.  of  a  solution  mad.    bj    dissolving    l'"1  grms.   of 
-..I  )i  ii  m  nit  rale  a  i  id  150  erms.  ot  sodium  hydroxide  in  600 
of  water,  and  5  grms.  of  crystallised  magnesium  nitrate. 
The  crucible  is  heated  for  I  hour  on  a  hot  plate  at  130    < '. 
and  subsequently  at   150    to   Hill    ('..  till  the  mas-  ,. 
The  temperature"  is  then  raised  to  180  to200  c.  and  finally 
the  material  is  fused  over  B  direct  Bunscn  flame  for  half  an 
hour.     The  mass  is  then  treated  with  dilute  hydrochloric 
acid,  filtered,  and  the  sulphate  precipitated  with   barium 
chloride  in  the  usual  way.    The  crucible  loses  from  0-3  to  1-3 
grms.   in  weight  for  each  determination. — H.  H. 

Gravimetric  determination  of  phenol.     Olivier.     See  111. 


Selenium  in  pyrites;    Determination  of  - 
Petren.     Set    VII. 


Qrabe  and 


Sulphur     [combustible),      Determining in     grap) 

Cibulko.     Sei   VII. 

[Analysis  of  am  maniacal  /..,..        Riporl  of  Inspector  of 
alkali  works.    Sei   VII. 


y.  rr'x  yanidi  i  ;    Analy 


Column.     Set   VII. 


Potassium  ferro-and  I  '  Iodometric  determination 

of .     Mecklenburg.     Sei    VII. 

Nitrates  :    <  'omparison    of  "     irda's 

ode  for  the  determination  of .     Cahen.     Sei   VI] 

Valuation  of  amnion  Deussen.     Sei    VII. 

•oliUions ;     Protectiit    alkalinity    in .     Bell. 

S«    X. 


7/.  lead  coulombmeter  [and  method  for  lh-  determination 

Thiele  and  Maxted.     Set   X. 

Analysis  of  ehronu  I  d.     Hinrichsen.     Set    X. 

Bismuth   from  lead;    Separation  of ami  0u 

of  bismuth-lead  alloys.     Little  and  Cahen.     See   X 

Oils  (lubricating)   for  automobiles ;    their   aduUa 
its   d'tertiim.     Carles.     Set     XII. 

Detection  of    erucifer  oils  U ■     Hold'    and 

NIL 

Detection   of   in  I 

\  VI. 
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[An*,  is.  m». 


nation 
("  facing  ")  in  — 


mineral      matter 
Richardson,     .Se.   XIXa. 


mines;     Determination    of   mixed m   presence 

of  'i  •  0/  ammonia.     Bertheaume.     80  XX. 

Camphor    monobromide  ;     Determination    of    the    bromine 
in Andre   and  Leulier.     See    NN. 

Tartaric  acid  in  wine  by-products  ;    Determination  of . 

Beis.     See  XX. 

Determination  of  raffino.^   in  ran-  augur,  and  its  occurrence 
there.     Strohmer.     See  XVII. 

Glycerin  ;  Sew  method  of  determining in  wine.     Bevs. 

See  XVIII. 


Patents. 

Photometer ;     Societe     Chauvin     et     Arnoux.     Fr.     Pat 
411,669,  April  15,   1909. 

A  screen  or  mirror  is  placed  between  the  sources  of  light 
to  be  compared  at  an  angle  of  45°  to  the  line  joining  them. 
Another  screen  or  mirror  is  fixed  to  the  back  of,  and  at 
right  angles  to,  the  first,  which  is  provided  with  a  central 
opening  so  that  each  screen  is  illuminated  only  by  one  of 
the  sources  of  light.  The  screens  are  mounted  in  a  fitting 
capable  of  rotation  through  180°  to  give  two  readings,  and 
eliminate  errors  of  construction.  The  lights  to  be  com- 
pared are  carried  on  small  bases  separated  by  graduated 
rods  upon  which  the  support  for  the  screens  slide.  At  the 
corners  vertical  rollers  are  provided  to  carry  a  continuous 
band  of  black  cloth  with  an  aperture  for  viewing  the 
screens  and  making  it  possible  to  use  the  apparatus  in 
daylight.— J.  W.  H. 

Generating    gat  :     Means    tor    .     T.    James.    Cardiff 

Eng.  Pat.   15.506,  July  3.   1909. 

A  gas  generator  is  claimed  which  is  made  entirely  of  glass 
and  consists  of  a  cylinder  to  receive  a  solid  or  liquid 
reagent  provided  at  the  top  with  a  delivery  tube  and 
cock  for  the  gas,  and  at  the  bottom  with  a  tube  leading 
to  an  acid  bulb  at  a  higher  level,  also  provided  with  a 
regulating  cock.  The  whole  is  supported  in  a  elass 
cylinder.— J.  W.  H.  B 

Gas  analysis  ;    Apparatus  for  .  G.  M.  S.  Tait,  Mont- 

clair,   N.Y.,   Assignor   to   Gas   Power   Co.,    New   York 
D.8.  Pat.  963,484.  July  5,  1910. 

The  laboratory  vessel  consists  of  a  tube,  6,  open  below  and 
closed  above,  which  is  immersed  in  the  absorbing  liquid 


contained   in   the  outer   vessel,   7.     The  gas  enters   the 
laboratory    vessel,    6,    through     the    three-way    tap.    16, 


passing  through  the  tube,  5,  which  reaches  nearly  to  the 

bottom  of  the  vessel.  6.     The  gas  Ls  consequent!}  - 

to  bubble  up  through  the  liquid  in  the  vessel,  6. 

is  returned  to  the   measuring   burette  through  the  short 

tube,  4.— W.  H.C. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

Green  leaves  ;    Toxicity  of  certain  salts  with  regard  to . 

L.  Maquenne  and   E.  Demoussv.     Comptes  rend.,  191U. 
151,   178—182. 

Green  leaves  were  immersed  in  solutions  of  various  salts, 
and  the  time  required  to  blacken  the  leaves  completely  wis 
observed.  The  blackening  always  started  from  the  edges 
of  the  leaves;  and  it  was  veryjnueh  more  rapid  with 
leaves  the  edges  of  which  had  "een  trimmed  off  with 
scissors,  than  with  complete  leaves.  Copper  salts  v. 
found  to  be  very  strongly  toxic  ;  blackening  began  after 
24  hours  in  a  solution  of  sulphate  containing  1  part  of 
copper  in  five  millions.  The  copper  from  any  small 
quantity  of  such  a  solution  was  quickly  absorbed,  and  the 
black  rim  ceased  to  increase  in  breadth;  but  immersion 
of  the  leaf  in  a  fresh  quantity  of  solution  caused  the  action 
to  proceed  again.  Salts  of  the  alkalis  and  alkaline-earths 
were  examined,  in  1  per  cent,  solutions.  Ammonium 
salts  were  found  to  be  much  more  rapidly  injurious  than 
potassium  of  sodium  salts,  and  whilst  in  general  there 
was  not  much  difference  in  the  behaviour  of  chloride, 
sulphate,  and  nitrate  of  the  same  metal,  yet  sodium 
chloride  was  much  less  harmful  than  other  salts  eithet  "t 
sodium  or  of  potassium.  Calcium  chloride  was  still  more 
nearly  inert  than  sodium  chloride.  Salts  of  mono-methyl- 
amine  were  less  toxic  than  those  of  ammonium,  and  those 
of  trimethylamine  still  less  so  ;  hence  the  inferiority  as 
manures  of  the  salts  of  these  amines  to  ammonium  salts 
is  not  due  to  the  poisonous  character  of  the  amine  salts, 
but  must  be  due  to  their  greater  resistance  to  the  ferments 
in  the  soil.  In  general,  a  sudden  change  in  the  tonicity 
of  the  liquid  in  which  a  leaf  is  immersed  is  harmful  to  it ; 
for  example,  leaves  immersed  for  two  days  in  10  pet  rent, 
sodium  chloride  solution  and  still  quite  green,  began  to 
blacken  immediately  on  immersion  in  distilled  water,  and 
were  completely  blackened  in  a  few  hours,  whilst  those 
which  had  remained  in  the  salt  solution  showed  no  change 
till  long  afterwards. — J.  T.  D. 

Acctaldehyde  ;    Oxidation  of by  low  forms  of  vt 

life.     A.  Perrier.     Compt.  rend.,  1910,  151,  163—165. 

Certain  micro-organisms,  similar  to  Torula,  can  live  in  a 
medium  containing  as  its  only  organic  constituent,  acet- 
aldehyde.       Tap-water,   to  which   were  added   1  grm.  of 
ammonium  phosphate,  0-5  grm.  of  potassium  phosphate, 
0-025  grm.  of  magnesium  sulphate,  and  4-3  grms.  01  aoel 
aldehyde    per   litre,  and    sown    with  the   organisms,  lost 
aldehyde  at  the  rate  of  about  13  grms.  per  day  at  first, 
and  the  whole  disappeared  in  12  days,  whilst  in  a  parallel 
experiment  without  the  organism,  the  loss  throuL'l 
tilisation  was  only  0-38  grm.  per  litre  in   12  days.     Pro- 
ducts of  the  incomplete  oxidation  of  the  aldehydi 
found    in    the    liquid    containing    the    organisms, 
results  favour  the  view  that   alcohol  and  acetaldehyde 
form  two  stages  in  the  digestion  of  sugars  by 
vegetable  cells. — J.  T.  D. 

Methane  in  organic  life  ;   Tin  function  of [Ferm  > 

of  cellulose  and  of  calcium  salts  iff  fatty  acids].     N.   L. 
Sohngen.     Rec.     Trav.     Chim.     Pays-Bas,     1910,    29. 
238—273. 
The  biological  production  of  methane  by  the  fermentation 
of  cellulose  and  of  the  calcium  salts  of  fatty  acids  ha 
studied  by  Hoppe-Seyler  and  later  by  Omelianski  (this  J,, 
1902,  41*).     The  bacteria  occur  in  river-mud,  dung 
and  two  types  of  fermentation  are  distinguished,  one  with 
production  of  methane  and  the  other  with  that  of  hj  1 1 
The  organisms  are  morphologically  very  similar  ;   in 
sowings  the  methane  bacillus  proved  the  more  powerful. 
but   a   separation  could   be  effected   by   pasteurisation  at 
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igen  i !.!■  illu .  mii  \  n  inn  o«  ina  to  its  mi 

need  sporulating  properties.     The  authoi   has  oon 

tinned  nil  Uniclinnski's  observations  with  regard  to  the 
fermentation  ol  cellulose;  he  has  also  studied  the  fer- 
mentation  ol    the   calcium    --a 1 1 -   "I    fatti    acids     bj    the 

nisms  ol  mini  and  sewage.  Cultures  were  made  in 
mineral  nutrients  (potassium  phosphate  and  ammonium 
ohloride    in  2  pei  cent,  solutions  of  the  calcium  Baits  at  a 

tempera tu i   35   C.     Fermentation   may   be  continued 

(bi   years  with  the  periodical  renewal  of  tin-  liquid.     The 
tnisms   mII   collect    in   the  sediment,   the   liquid   being 

pable  "I  transferring  infection;  the  sediment,  at  first 
black,  gradually  becomes  white  owing  to  the  deposition 
of  calcium  carbonate.  Positive  results  were  obtained 
with  calcium  formate,  acetate,  butyrate,  caproate,  capry- 
late  and  caprate.  With  the  exception  of  the  formate  the 
salt-  "i  none  of  the  acids  with  an  odd  number  of  carbon 

is  were  susceptible  to  this  type  of  anaerobic  fermenta- 
The    products   arc   methane,   carbon    dioxide    and 

nn  carbonate.     The  fermentation  of  the  acetate 

essed  by  the  equation:  C4H,0,Ca  +  HsO= 
_'.  rI|  +  C'Oj  +  t'at.'Oa.  The  salts  of  the  various  acids  are  inter  - 
ohangeablc  in  relation  to  the  same  culture,  the  sediment 
from  the  fermentation  of  one  fatty  acid  being  capable  of 
fermenting  the  calcium  salt  of  another.     The  organisms 

iiM\    l bserved  after  dissolving  the  calcium  carbonate 

l.v    which   i h . ■  \    are  enveloped:    generally  a   rodlet    bac- 

in  was  predominant  but  in  some  cases,  particularly 
with  the  acetate,  a  sarcina  preponderated.  The  sarcina 
mrvives  drying  al  40°  C,  whilst  the  bacterium  succumbs, 
author  ha-  studied  the  absorption  of  elementary 
in  the  course  of  these  fermentations.  Ho  has 
observed  that  hydrogen  is  absorbed  in  the  methane  fer- 
mentation ol  eelluli.se,  also  in  the  fermentation  of  the  salts 
of  the  fatty  acids,  •.;/..  calcium  formate  and  butyrate.  with 
the  production  of  methane.  This  was  proved  by  the  pro- 
dnction  of  methane  by  the  action  of  a  culture  of  the  same 
bacteria  in  purely  mineralise. 1  media  on  a  mixture  of  hydro- 
gen  and  carbon  dioxide.  Combination  takes  place  accord- 
iiiiX  to  the  equation:  CO,  +  4H2=CH«+2H,0.  This 
account-  for  the  absence  of  hydrogen  from  marsh  gas, 
firedamp  and  natural  gases  produced  by  the  agency  of 
methane  fermentations.  The  author  has  also  proved  the 
e  of  bacteria  in  mud.  which,  acting  under  aerobic 
condition-,  are  callable  of  causing  the  disappearance  of 
methane,  which  undergoes  oxidation  to  carbon  dioxide. 
The  methane  is  absorbed  under  conditions  where  it  con- 
stitutes the  sole  source  of  carbonaceous  nutrient  for  the 
bacteria  which  develop,  and  to  which  the  author  has  given 
the  name  of  B.  methanicw. — J.  F.  B. 


Books   Received. 

pHYSlI   u     I   HEMISTRY  ;      ITS     BEARING    OS    BlOLOGY     AND 

Medicine.  H\  James  C.  Philip,  M.A.,  Ph.D.,  D.Sc. 
Imperial  College  of  Science  and  Technology,  London. 
Edward  Arnold,  11  and  4:!.  Maddox  Street,  London.  \\ . 
1910.     Price  7s.  6d. 

Small  8vo  volume,  containing  30i>  pages  of  .subject  matter, 

with  23  illustration-,  and  indexes  of  subjects  and   names. 

The  text    i-  subdivided  as  follows: — I.  Gases.     Diffusion 

phenomena.      II     Vhsorption    ol    gases    by    liquids.     III. 

Osmotic   pressure.     IV.   Comparison  of  osmotic  pressures. 

Isotonic   solutions.     V.    Permeability  and  impermeability 

••f  membranes.     VI.  Vapour  pressure.     Boiling  point  and 

_  point  of  solutions.      VII.  Behaviour  of  salts,  acids, 

ises   in   , oine. hi-   solution.     VIII.    Electrolytic   dis- 

on;      physical    and     biological    applications.      IX. 

I  olloidal  -. 'hit  ion-.      X.  Separation  of  colloids  from  their 

solutions.      XI.    Adsorption.     XII.    Chemical   equilibrium 

and  the  law  of  mas-  action.     XIII.   Velocity  of  chemical 

tion. 

sixth  Asm  vi.  Report  on  Alkali,  etc..  Works. 

By  the  Chief  In-i  ECTOR.     No.  191.     Wyruan  and  Sons, 

Letter   Lane.    London.    K.C.      Price  bid." 
Report,  occupying   135  pages,  of  the  work  done  in  1909 
under  the  provisions  of  the  Alkali,  etc..  Works  Regulation 
Aei  (see  page  '.42). 


i: i  pori     "i     in  pab rants  i  vi.    i  ..linn  i  n.    on 
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Wvnian    and    Son-.     Fetter     Lane.     Loudon.     E.(  Priot 

1-.'  6d.     (See  page  960). 

Report  on  TH3  R)     u    oi  rmtCm  an  ix  ujd  p.  v.  i  brio- 
look  m.    El  vmi\  vi  i,  ,\    OF   TEE    LiOK 1    WaTBI 

iiik    Twelve    Months    ended    31st    March,    1910, 
By  Dp,  a.  c.  Houston.     Fourth  Annual  Report  to  the 

(Metropolitan    Watei    Board.    The   reporl    oeoui 62 

pages,   and    contains    numerous    tables   and    tabulated 
.    nils,     it  is  published  by  the  Hoard.     (See  page  973 

METROPOLITAN   Watek   Boauh.    Fifth  Report  on  P. 
Work    (1910).     By    Dr.    A.   C.    Houston.     Direi 
Water  Examination.    The  reporl  occupies  37  pe  i      ind 
is  published  by  the  Board.    (See  page  974 


*New  Books. 

Be/ml.  A.,  et  A.  Valeur :  Trait.-  de  chimie  organique 
d'apres  lea  theories  modernes,  :i  edit  rev.  el  augm., 
2  vol..  |T.  II.  fuse.  I),  in-8°.  Paris.  1910.  0.  Doill  et  fils. 
i  sousoription),  40  fr. 

Bertrand,  6.,  el    P.   Thomas:    Guide  pour  les  manipu- 
lations de  . Inline    hiologique,   in-lti,   cart..      Paris.      1910 
II.    Diinod  el    E.    Pinat.      7  fr.   50. 

Brauerei-Lexikon,  Illustr.  Hrsg.  v.  M.  Delbriiok.  8 — 10. 
I!       BerL    1910.     geb.  Parey.     M.  30. 

Buchnrr,    Ceo.:      Die    Metallfiirbung    u.    deren    Ausfuh- 

rung       m.        bes 1.       Berucksicht.       der      ehemischen 

Metallfarbung.      4..    verb.    u.    verm.    Autl.    (XVI.    :197    S.) 
Lex.  8.      Berlin.    M.  Krayn.     '10.    M.  7.5(1 ;  cloth.  M.  8-70. 

/(.  fiii  ni.  J.:  L'impression  des  tissus  et  specialemcnt 
['impression  a  la  main  a  travers  les  ages  et  dan-  les 
dn.rs    pays.     L'impression    au    moyen   de    planches    en 

relief,    les  .'livers   procede-   de    gi  mill  .■  I  In  .is.   cliches   nietall- 

iques),  in  -8  .     Paris.  1910.     16  fr.     ch.  Beranger. 

Dtxlil.  M.  K.  :  Chemistry  of  the  household.  Chic., 
Amer.  School  of  Home  Economics,  1910.  c.  4  +  109  p. 
il.  pis.   12°,   S1.25.     Bibliography  (2  p.). 

DUmmler,  K.  :  Ziegel-Fabrikation.  2.  Anil.  5 — 7 
tig.   Halle.     1910.     Knapp.     cart.  Jede  tig.     M.  2. 

Eder,  J.  M.  :  Handb.  d.  Photogr.  50.  tig.  Halle, 
1910.     Knapp.     M.  1. 

(iiilli/osse,  R.  :  La  parfumerie  modcrne,  aide-memoire  sf 
formulaire  (1910),  3e  edit.,  in-16,  br.  Paris.  1910.  H. 
Dunod  et  E.  Pinat.     1  fr.  25.  ;    bds.  1  fr.  76. 

Urn, I, n  u.  Kruiit'x  Anorgaii.  I 'hemic.  7.  Auti.  v. 
Friedheim  u.  Peters.  122—124.  Lfg.  Hdlbg..  1910.  Carl 
Winter.      Each  Lfg.,  M.  1.80. 

Grampp,  Otto  :  The  practical  enameler  ;  an  exceptionally 
complete  manual  for  self-instruction,  giving  the  latest  and 
most   approved    methods   of   enamellm  »W 

east-iron    ware.      X.V..  1):    Williams  Co.      1910.      .$10. 

Qrigordti,  1".  :  Fabrication  des  plaques  de  blindage  par 
le  procede  Kmpp,  trad,  pai  Stein,  ml.  Paris,  1910. 
II     Imni.t  et    K.   Pinat.      1   fr.  50. 

Ouareschi,  R. :  Fermentazione  e  f ermenti.  Milano,  16  . 
p.  xL,  350.     (Manuali  Hoepli).     1910.     Lire:!. 

HoUeman,  Prof.  Dr.  A.  I'.:    Die  direkte  Einfuhi 
Substituenteii  in  den   Benzolkern.   Kin   Beitrag  /ur   I. 
des  Substitutionsproblem  '■     Verbindgn.   Knt- 

i-  he   Literatur-flbersi  lentelle   I  nterrachgn. 

\  1.  616  s.  m.  Fig.    gr.  8       Leip        Veil  M.  20 

Lehrbuch der Chemie.  Aut  "  l.ehr- 

buoh  der  organ.  Chemie  f.  Studierende  an  Dniverul 
u.teohn.  Hochschulen.  8.,  verb.  Anfl.(X,490S.  m.  Fig.)gr. 
8s.     Leipzig.     Wit  &  Co.     'lO-^Ooth  M.   1". 

dasselbe.  Lehrbuch  der  anorgan.  I  hemielt  Studierende 

an   I  en   u.   techn.   Hochschulen.   8.   verb.   Aufl. 

(XII.  456  S.  m.  Fig.,  I  Tab.  a.  2   laf.)  gr.  83.  Ebd.      lo. 
Cloth  M.   1". 
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DISSERTATIONS. 


(Aug.  IS,  1910. 


"  Hutu:'  Taschenbuch  f .  Eisenhuttenleute.  Hrsg.  vom 
akadem.  Verein  Hun.-  K  V.  XVI.  946  S.  m.  Fig.) 
-  .     Berlin,  W.   Bras)  &  Sohn     10.     I  loth  M.  15. 

■  Inlrrtbtricht  d.  (hemic :  1'"'.%  08.  7.  u.  8.  Heft. 
Braunschweig,  1910.     Vieweg.     each  Heft  .M.  12. 

In, n    ,  r.  1  il„    world.      An   inquiry    made 

M  tin'  initiative  of  the  executive  committee  of  the 
XI  international  geological  congress,  Stockholm  1910 
with  the  assist  1  surveys  ami  mining  geolo- 

•  of  different  countries,  ed.  by  tin-  general  se»  retary  of 
the  congress.  With  22  plates  ami  142  illustr.  in  the  text 
and  accompanied  bv  an  atlas  of  43  maps.  (Zum  II.  in 
deutschei  Sprache.)  :{  Tie.  iI.XXIX.  VII.  1068  S.  a. 
Ill  S.,  63  Bl.  in  .~>o  35  cm.)  Lei. 8  .  Stockholm,  General  - 
Btabens  litografisca  Anstalt   ('10).     M.   61. 

Jahrbuch  der  Zuckerindustrie  dea  Rusaischen  Reiches 
fin    .1.  .1.  I'.iiin     (Hi.      1.      (Russiseh.)       Kiew  1910.      M.  15. 

A'oW.  \V..  u.  A.  Weindel,  Drs.:  Vergleichende  Untersuch- 
ungen v.  Cblor-Bleicbl&ugen.  [Aus:  "  Leipz.  Monatschr. 
f.  Textillndustr. ']  (41  S.)  Lex.  8C.  Leipzig.  Verlag 
•ler  •■  Leipz.  Monatschrift  f.  Textilindustrie  "  09.     M.  2. 

Kohl,  F.  :  L"ber  das  Wesen  der  Alkoholgarung.  1909. 
8.      14  pg.     It  1. 

Kraus  u.  Schvxnzer  :  Hilfstabellen  ffir  Xahrungsmittel- 
Chemiker.     geb.  M.   2. 

Kulisch,  B.  :  Analyse  ehimique  ties  vins,  trad.  par.  G. 
Chenu  et  M.  Pellet,  in  8°.     Paris,  1010.     A.  Hermann  et 

rils.     (i  fr. 

LiJtiimnii.  F.  :  Uber  inassanalytisehe  Methoden  zur 
Bestimmung  der  Zuckerarten.     1908.     56  pg.     M.  2. 

Mlmoin  de  l'Academie  des  Sciences,  avec  atlas 
(Institut  de  France),  in  4°.  Paris,  1910.  Gauthiers- 
Villars.     40  fr. 

Methoden  d.  (Iraan.  Chemie.  Hrsg.  v.  Weyl.  10.  u.  11. 
Lfg.   Lpzg.     1910.     (J.  Thieme.     M.  5.80. 

Mour,  A.,  u.  Habtr  :  Elektrolytische  Prozesse  d.  organ. 
(hemic.     M.   10. 

Oppenhtimir,  Prof.  Dr.  Carl  :  Grnndriss  der  anorgan- 
ischen  Chemie.  6.  Aufl.  (VII.  171  S.)  kl.  8°.  Leipzig, 
G.  Thieme  "10;     cloth  M.  3.50. 

Parkin,    ¥.    Moll  wo :     Qualitative    Chemical    Analysis,   ' 
nic  and  Inorganic.     3rd  ed.    8vo.,  pp.  350.     London, 
1910.     Longmans.     4s.  6d. 

Rduber,  Reg.-u.  Mefl.-R.  Dr.  H.  :  Die  Bestimmungen 
ub.  den  Vcrkehr  in.  Giften,  Arzneimitteln  u.  Geheimmitteln 
ausserhalb  der  Apotheken  f.  Medizinalbeamte,  Apotheker. 
Drogen-,  Gift-,  Farbwarcn-Handler  n.  Polizei-Behorden, 
Zusammengestellt  a.  hrsg.  2..  verm,  a  verb.  Aufl.  Neue 
Ausg.  in.  Berucksicht.  des  Min.-Erl.  vom  13.  I.  1910. 
62  S.)     8°.     Dusseldorf,  L.  Schwann  '10.     cloth  75  Pfge. 

Sevillion,  I..:  La  metallographie  mioiOSCOpique,  in-80, 
br.  Paris,  1910.  ( iauthier-Viftars.  2  fr.  50.;  lids. 
3  fr. 

Richier's,  V.  v.:  Lehrbuch  der  anorganischen  Chemie 
v.  Prof.  H.  Klinger.  12.  neubearb.  Aufl.  .\lit 
47  Holzschn.  n.  2  (farb.  i  Spektraltaf.  iXVl,  lioli  S.) 
-  .     Bonn.  K.  Cohen  10.     M.  10;    cloth  M.  11. 

Biecte,  R.  :  Das  Porzellan.  HMO.  in.  Fig.  geb. 
M.  4.60. 

Riesenfdd,  Prof.  E.  H.  :  Anorganisch-chemisches 
Praktiknm.  Qualitative  Analyse  u-  anorgan.  I'raparate. 
2.  Aufl.  (XII,  340  S.  m.  13  Abbildgn.)  H°.  Leipzig, 
S.  Hirzel  10.     (loth  M.  6. 

/       Hie  Ontersuchungsmethoden  des  likens  und 
Stahls.     Bern.     M.   11. 

8choltz,      Prof.       Lehrbuch     dei  pharmazeutischen 

Chemie.     1.  Bd.     Anorganischer  Tl.  Mit  "id  Abbildgn.  u. 

I    ifarb.)   .Spektraltaf.     (X.    4K8   ,S.)  gr.    8  .     Heidelberg, 
i  arl  Winter  10.     M.   10.60. 

{be,  C.  G.      Die  Chemie  der  Cellulose.     I.     1910. 
M.  9.60. 

See,  I'.:    Lee  Diastases  des  Champignons.     1910.     M.  2. 


Stavenhagen,     Prof.     A.:        Ammoniak      u.     Blaugas. 
Vortrag.     [Aus.      -Ztsehr.     f.     Sauerstoff- u.    Sticks! 
Indnstr".)     (7  S.)  30,5     23  em.  Leipzig.  H.  A.  1..  1),  . 
10.     50  Pf. 

Taftanel,  J.  :  Deuxieme  seric  d'essais  sur  les  inflamnuk 
tions  de  poussieres,  essais  d'inflammabihte,  in-4  .  Paris. 
1910.      H.  Dunod  et   K.  Pinat.     3  fr. 

Taffanel,  .1.  Troisieme  seric  d'essais  sur  les  inflam- 
mations dc  poussieres;  production  des  coups  de  |« ii 

in-4°.     Paris.  1910.     H.  Dunod  et   E.  Pinat.     3  fr. 

Thorpe,  Sir  E.  :  History  of  Chemistry,  Vol.  11.. 
1850tol910.  Cr.  8vo.,  pp.  160.  London.  1910.  Watts. 
net   Is. 

!  ennncourt,  G.-C.  de :  Le  water-jacket  a  cuivre  (metal- 
lurgie  moderne),  in  s  .  br.,  18  fr.  Paris,  1910.  H.  Dunod 
et    !•:.  Pinat.     19  fr.  50. 

Winterstein,  E.,  u.  Trier,  ('..  :  Die  Alkaloide.  Mono- 
graphic    der    natiirlichen    Basen.      M.    11. 

Yorabohrio  tecnico  illustrato  nellc  sei  lingue  :  italiana, 
francese.  tedesca,  inglese,  spagnuola,  russa.  Sistema 
Deinhardt-Schlomann,  diviso  in  volumi  per  ogni  ramo 
della  tecnica  industriale.  Vol.  VII  :  II  calcestruzzo 
armato  nelle  costruzioni.  Milano,  16°  fig.,  p.  viii.  411 
(Manual!  Hoepli).     1910.     Lire  7. 


"Dissertations. 

|  Prices  vary,  ranging  from  two  to  three  shillings.] 

Bernltaredi-Grisson,  R.  Fr. :  Die  K  athodisehe  Reduktion 
der    Wolframsaure.     Berlin.    1910.     44    S.   5    Fig. 

Binz,  A.  :  Unsprung  und  Entwicklung  der  ehemischen 
Industrie.     Berlin-Charlottenburg.    1910.     23    S.     Gr.-8°. 

Boddetier.K.  H.  :  Untersuchungen  iiber  Tetrose,  iiber 
Arabonsaure  und  deren  Quecksilbersalze.  uber  Furfurol- 
bestimmungen  und  uber  den  Pfeffer.  Gottingen, 
1910.     74  S.   1   Tafel.     8C. 

Bumming,  G.  :  Ueber  Ephedrin  und  yerwandte  Verbind- 
ungen.     Marburg.    1909.     38   S.     8°. 

Diekert,  E.  :  Untersuchungen  uber  die  quantitative 
lScstimrnung  des  Antimons  als  Trisulfid  und  als  Tetroxyd, 
Miinchen   (Teehn.   Hochsch.)     1910.     76  S.     8°. 

Dmochowski,  R.  :  Versuche  zur  quantitaven  (ellulose- 
bestimmung  und  Untersuchungen  iiber  die  im  Blumenkoh] 
yorkommenden  Kohlenhydrate.  Gottingen.  1909.  63ft 
9  Tab.   im  Text.     8°. 

Forstmann,  R.  :  LTntersuchung  uber  die  Austiocknung 
der  Grubenbaue  durch  grossc  Wettermengen  und  Versuche 
mit  verschiedenen  Mittcln  zur  Kohlcnstauhhckampfiing. 
Aachen.     1910. 

Freitag,  M.  :  Ueber  die  quantitative  Bestiininiing 
des  Arsens  als  Trisulfid  und  Pentasulfid.  Miinchen 
(Techn.  Hochsch.)  1910.     124  S.     8°. 

Freund,  R.  :  Ueber  Svnthese  yon  Aminobenzoesauren. 
Berbn.    1910.     43  S.     8s. 

Qvtowshy,  X.  :  Zur  Theorie  des  Schmelz-  und  Ei-tar- 
rungsprozesses  der  Eisenkohlenstofflegierungen.  Aachen. 
1910. 

Hame,  B.  :  Ueber  Eisenblechemaille.  Beziehung  z»i- 
schen  physikalischer  Beschatfenheit  und chem.  Zusainnicn- 
setzung  derselben.     Karlsruhe.     1910.     112  S.  8°. 

Hiraehauer,  F.  :  Die  Permeabilitat  des  Eisens  bei 
Magnetisierung  durch  techni-che  Wechselstrome. 
Miinchen  (Teehn.  Hochschule).    1910.  68  S.  m.  13Taf.  8°. 

11  oil /.nil,  I*/,  H.  :    Beit  rage  zur  Theorie  der  Fabri 
von     Thoriumsalzen.        Berlin.       1910.      47     S.     mil     11 
Fig.     8°. 

Klonowsii,  S.  :    Ueber  die  Manganatschmelze  und  die 
Ueberfuhrung  vom  Kaliummanganat  auf  elektrolvti 
Wege.     Karlsruhe.     1910.     128  S.     8°. 

Knoblauch,  0.  u.  H.  Moliier :  Ueber  die  spezitiscbe 
Warme  des  iiberhitzten  Wasserdampfes  f.  Drucke  bis 
8  Atmospharen  und  Temperaturen  von  350"  C.  bis  550  C. 
Akad.  Uunchen.     1910.     6  S.  m.   1   Taf.     Gr.  8°. 
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A'<«/'',  \V.  :  1.  Uebei  die  >al  bildung  aromatischer 
Polynitrokurpei.  II.  l'ebei  die  Iteaktionsprodukte  von 
Pyi'i.hn  und  Pikrj Ichlorid      Erlangen.     1000.     62  S.  8°. 

Kohl,  J.  I'h.:    Ueber  die  elektrolytische  Reduktion  von 

I'iim n-nl/i  m.     Deren     Vnwcndung   hI-    Uohertragcr    beider 

elektrolvtischcn  Mcdukti rganisehei   hiirper     Vliinchen 
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Koixttchni,  K.  :  Studicn  iibei  .'!.  5-Dibromanthra- 
nfbaurc.     Berlin.     1910.     59    S.     8°. 

Litbiaeh,  Th.  :  Ueber  Silberantimonide.  Akad.  Berlin. 
1910      5  S    5    M.I..     Lex.  8 

Litre,  I;.:  Beit  rage  znr  Kenntnisa  dee  Aloins. 
Wflreburg.     1909.     49  S.     8°. 

Lindner,    Ft.:      Studien    iibci     das    Iridium.       Erlan- 
1909.     :!7  s.     2  Fig.     8°. 

I. mli uii/,  \V.  :    Ueber  die  [Condensation    ron    ,-f-Xnpht- 
■Jdehvd  mil    Bernsteinsaure  uml  einem  neuen  UebergaDg 
\  aphtalin      zimi     Phenanthren.      Hannover.       1910. 
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flber   Platinmetall 


Erlangen. 


ilainch,    K.  :     Stuflien 
1909.     38  S.   1  Tab.     8  . 

Martens,  A.:  Zustanilsandcrnngcn  dei  Metalle  infolge 
vnii  Festigkeitsbeanspruchungen.  Akad.  Berlin.  1910. 
ISS.  mi   9  Fig.     Lex.  8  . 

MiJI.  R.  :  Untersuchungen  iiber  Bromjodchinoline. 
fteiburg.  i.   Br.  lillo.     50  S.  8°. 

Koether,  \.  :  I.  Bcitriige  y.ur  Kciintnis  von  Oxydations- 
■fodukten  Phenole.  II.  L'ebei  Derivate  der  Acetyl- 
sancylsaure.     Erlangen.     1910.     58  S.     8°. 

1   i        Ueber  die  quantitative  Bestimmung 
der  Phosphorsaure  als  Magnesium-pyrophosphat.    Munchen 

li.hn.  II. i .  h-,  hi  1910.     74  S.     x". 

Kml:.  .1.  :  Elektrolytische  Keduktion  von  Xitiukorpern 
'in:  Molybdan  als  Wasserstoff-iibertrager.  .Miinchen 
iTeehn.  Hochsch.)  1910.     7-4  S.  in.  1  Taf.  8°. 

Keidenbach,   R.  :     Ueber  die  quantitative   Bestimmung 

v.   Magnesium   als   Magnesiumpyrophosphat   nebst   einem 

Anhang  :     Ueber   die    Bestimmung   des   Magnesiums   als 

lium-sulfat.     Munchen     (Teolin.      Huchsrh.)     1910. 
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lit    Mono-    nnd    Dioxybenzaldehyde.     Wurzburg.     1910. 

-      6  . 

..  1'.  :    Ueber  das  Verhalten  der  Alkaloide  in  den 

■  lir  Atropa    Belladonna   L.   Mikrochemische  und 
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ung.     Darmstadt.     1910.     62    S.    in.   3    Taf.     8°. 
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16,646.  Batley.    Filtei  pn    •       July  II. 

16,596.  Hiirsiall.    Nil   under  11. 

16,836.  chcin.  l-'abr.  \ i ii in.  Willi  i  in  Meei     - n      > 

mixing  apparatus,    [Ger.  Appl.,  July  23,  1909.]*  July  11. 

16,953.  (iiiissiiiiiiin.  Drying  organic  matter  and  -uli 
-tallies  containing  the  same.      July   16, 

16,977.   Eeys.        Apparatus    foi     separating    mai 

.lulv   Hi 

I7.3s:s.  Simpson.     Extraction  ol  liquids  from  vegetable 

and  other  substances.      .Inly  21. 

17,446.  Browne.  Treating  luiunl-  w  remove  or rendei 
innocuous  foreign  matters  or  impurities.      July  22. 

17,650.  Kerrigan.  Apparatus  fm  expressing  liipuds 
from  solids.     [U.S.  Appl,  Aug.  21.  1909.]*     July  i!3. 

I7.5H4.  17,695,  and  17,603.  I>u  Pont.  Liquid  gravit) 
separation  of  solids.*    July  2~>. 

17.601,  17,618,  and  17,626.  Du  Pont.  Liquid  separation 
of  solids.*      July  25. 

17.602.  Du  Pont.  Recovering  the  liquid  used  in  gnu  u  \ 
separation.*     July  25. 

17,696.  Fowler" and  Medley.  Apparatus  for  subjecting 
gases  or  vapours  to  th.   acta f  Gquids.     July  26. 

17. Sllll.  Madeley  (Richards).  Apparatus  for  separating 
solids  from  liquids.*     July  27. 

17.!HKi.  Pawlikowski.  Producing  chemical  combinations 
in  mixtures  of  gases  by  compressors.*     July  28. 

18,031.  Fowler  and  Medley.     Apparatus  fur  subjecting 
gases  or  vapours  to  the  action  of  liquids.     July  29. 
Complete  .Spkihh  ltions  Accepted. 

8841  (1909).  Cowper-Coles.    Furnaces.     July  20. 

12.1127  (1909).  Harries.  Revolving  muffled  calcining  and 
smelting  furnace.      August  4. 

14,024(1909).  MichaeHs.  Centrifugal  separators.  July  27. 

20,462(1909).  Suzuki.    Evaparatora     July  20. 

23.618  11909).  Burst ingha us  and  Schweder.  (  ompound 
for  preventing  scale,  corrosion,  ftc,  in  -team  generators. 
July  27. 

23,978  (1909).  Texier.     Filters  foi  liquids.     July  27. 

25. son  1 1909).  Swan.  Separation  of  liquids  from  finelj 
divided  material  such  as  L'nld  ore  dime.     August  4. 

8713  (1910).  Mark-  (Badisohe  Maschinenfabr.  u.  Eisen 
giesserei).     Separating  ami  pulverising  materials.   July  27. 

Mies  ii'iiii).  Uriimer  und  Grimberg.  Apparatus  foi 
storing  and  delivering  inflammable  Uquida     July  27. 

11.— FUEL:    GAS;    MINERAL    OELS    AND    WAXES. 

DESTRUCTIVE     DISTILLATION ;     HEATING; 

LIGHTING. 

Applications. 

16,596.  Burstall.  Apparatus  for  removing  tar  and 
other  suspended  mattei  bom  gases.     July  12. 

16.630.  W.Kidall  and  Duckham.  Vertical  retorts  foi 
,  ai  ii.inisiiig  coal,  etc.    July  12. 

16.631.  Duckham.  Deliver;  ol  products  from  gas 
niiirts,  coke  ovens,  etc.      July   12. 

16,981.   Dixon.     Apparatus  for  treating  bituminou 
and  other  carbonaceous  materials.     July  16. 

16,984.  Dunlop.     Gas  producers.     Jul 

111.043.  Lewis  and  True.     Gas  manufacture.     Julj   18. 

17,048.  Jones.     Gas  producers.     Julj    L8 

17.162.  Leaeh.     Manufacture  of  artificial  coal*  July  19. 

17,246.  Coales.     Manufacture    of    artificial    fuel    from 
■  Ink   20. 

17,278.   British   l  General  Ele.  m. 

Co.).     El  '   are  lighting.*     July  20. 
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[Aug.  15.  1910. 


17,281.  Masters.    Gee  purifying  apparatus.*    Julj  20. 

17,359.  Burkhei-         -  VII. 

17.409.  Eisner.  Manufacture  of  filaments  tor  inean- 
B  electric  lamps.*    Julj   22. 

17,547.  Otto-Hilgenstoek  Coke-Oven  Co.  [Otto  und 
Co.).     Regenerative  coke-oven  installations.4    July  23. 

17.:>4S.  Otto-Hilgenstoek  <  oke-Oven  Co.  (Otto  und  Co.). 
Separating  tar  from  gas.-.*     July  23. 

17,639.  Barti-1.  Production  of  oils  containing  a  high 
percentage  of  bitumen.  [Get.  Appl..  Julv  27.  1909.]* 
Julj  25 

17. 7oii  and  17.767.  Souther.  Generation  of  gaseous 
fuel.     July  26. 

17.949.  Bolz.  Distilling  ovens  with  upright  retorts.* 
July  28. 

1^. oli!.  Berlin -Anhalt.  Masehinenbau  A.-G.  Gas  puri- 
fiers.    [Ger.  Appl.,  April  20,  1910.]*     July  28. 

1*.US4.  Bagraehow.  Impregnating  the  filaments  and 
mantle-  used  in  incandescent  gas  lighting.*     Julv  29. 

18,143.  Whitfield.     Gas  producers.     July  30. 

Is. US.  Burstall.  Treatment  of  carbonaceous  sub- 
stances.*    July  30. 

Is. 176.  Wilton.  Treatment  of  gas  obtained  by  distilling 
or  carbonising  coal,  etc.     July  30. 

1  "Mplete  Specifications  Accepted. 

16,355  (1909).  Wilton.  Treatment  of  gas  obtained  in 
the  distillation  of  carbonaceous  materials.     July  27. 

ll>.925(1909).  Gibbons  and  Masters.  Vertical  gas  retorts. 
Julv  27 

17.030  (1909).  De  Fazi.  Treatment  of  shale  oil  to 
obtain  a  product  suitable  for  working  internal-combustion 
engines.     July  20. 

17.112(1909).  Gibbons  and  Masters.  Vertical  gas  retorts. 
August   4. 

17.139(1909).  Roux.  Conversion  of  peat  into  charcoal. 
August  4. 

17.420  (1909).  Hi  by.  Treatment  of  gases  produced  by 
■destructive  distillation  of  coal.  etc.     August  4. 

17.862  (1909).  Kreidl  and  Heller.  "Manufacture  of 
incandescent  gas  mantles.     August  4. 

4372  (1910)  Duff  and  others.     See  under  VII. 

III.— TAR  AND  TAR  PRODUCTS. 

Application. 
17.100.  Fendler  and  Frank.     Treatment  of  hydrocarbons 
or  halogen-hydrocarbons  to  render  them  soluble  in  dilute 
soap  solutions.     (GCr.  AppL.  July  19.  1909.]*     July  18. 

IT— COLOURING  MATTERS  AND  DYES. 
Applications. 
16,517.  Bloxam  (Act.-Ges.  f.  Anilinfabr.).    Manufacture 
■of  thioindigo  and  its  derivatives.     Julv  11. 

16.(iii8.  Green.  Production  of  acid  and  mordant  dye- 
stuffs  of  the  triphenylmethane  class.     July  13. 

17,000.  Johnson  (Kalle  und  Co.).  Manufacture  of  a 
blue  vat  dyestuff.     July  16. 

17.087.  Meister,  Lucius,  und  Briining.  Manufacture  of 
dyestufis  oi  the  triphenylmethane  series.  [Addition  to 
Ha  12.130  of  1910.     Ger."  Appl.  Sept.  7.  1009.]*   July  18. 

17.088.  Bloxam  (Chem.  Fabr.  Griesheim-Elektron). 
Manufacture  of  substantive  disazo  dyestufis.*     July  Is. 

17.105.  Newton  (Bayer  und  (.,.i.'  Manufacture  of  azo 
tuffs.     [Addition  to  No.  933  of  1910.]     July  18. 

17,143.  Consortium  L  Elektrochem.  Industrie.  Produc- 
tion of  indo.wl.  its  derivatives  or  homologies.  [Ger 
Appl..  July  30.  1909.]*     July  10. 

17.355.  Newton  (Bayer  und  Co.).  Manufacture  of  azo 
dye-tuffs.      [Addition  to  N<>.  4767  ot    I'.tiiO.j     Julv  21. 

17.014.  Bloxam  (Chem.  Fabr.  Griesheim-Elektron). 
Manufacture  of  a  dis.zo  dyestuff.*     July  25. 

17.615.   Meister,  Lucius,  und  Briining."  See  under  XIII. 

17.970.  Newton  (Bayer  und  Cot).  Manufacture  of  azo 
dyestufis.     July  28. 

17.971.  Bayer  und  Co.  .Manufacture  of  azo  dyestufis. 
{Addition  to  No.  4768  of  1909.  Ger.  Ai.pl..  Julv  30,  1909.1* 
July  28. 

18.090.  Anilinfarben-  und  Extract-Fate.  vorm.  J.  R. 
Oeigy.  .Manufacture  of  monoazo  colouring  matters. 
{Ger.  Appl.,  Oct.  1.  1909.]*     July  29. 


Complete  Specifications  Accepted. 
20,029   (1909).      Bloxam      (Act.-Ges.      f.      Anilinfabr.). 
Manufacture  of  dyestufis  of  the  safranine  series.    Julv  27. 
2S.717  (1909).   Newton  (Bayer  und  Co.).     Manufacture 
of  azo  dyestufis,     Julv  27. 

29.458  (1909).  Newton  (Bayer  und  Co.).     Manufacture 
of  an  azo  dyestuff.     July  27. 

29.674      (1909).   Bloxam      (Act.-Ges.      f.      Anilinfabr.). 
yellow    monoazo    dyestuff    for    wool. 


of 


(Badische    Anilin    und    Soda 
stable     indigo-white     prepara- 


Manufaeture  of  azo  dyes. 


Manufacture 
August  4. 

30.197  (1909).  Johnson 
Fabrik).  Manufacture  of 
tions.     July  27. 

8127  (1910).  Kalle  und  Co. 
July  27. 

9497  (1910).  Meister,  Lucius,  und  Briining.  Manufacture 
of  a  monoazo  dyestuff.     July  27. 

12.426  ((1910).  Meister.  Lucius,  und  Briining.  Manufac- 
ture of  a  red  monoazo  dyestuff  and  colour  lakes  therefrom. 
July  20. 

V.— FIBRES:     TEXTILES;     CELLULOSE;     PAPER, 

Applications. 

16.932.  Bayer  und  Co.  Production  of  solutions  of 
cellulose  esters.     [Ger.  Appl.,  July  22,  1909.]*     July  15. 

16,949.  Elsaesser.     Treatment  of  wool,  etc.*     July  16. 

17,263.  Seignol.  Destroying  hairs,  horsehair,  and  horny 
or  gelatinous  substances  in  floss  and  waste  silk.  [Fr. 
Appl.  July  28,  1909.]*     July  20. 

17,898.  Schewelin.  Treatment  of  flax,  hemp,  and 
similar  fibre  and  materials  formed  therefrom.*     July  27. 

18,076.  Eichengriin.  Production  of  coatings  from 
acctvlcellulose.  [Addition  to  No.  1441  of  1910.  Ger. 
Appl,  April  15.  1909.  Comprised  in  No.  4959  of  1910.]* 
July  29. 

Complete  Specifications  Accepted. 

17.036(1909).  Von  Kapff.  and  Nitritfabrik.  Production 
of  cellulose  formate.     Julv  20. 

17,952  (1909).  Temperley.  Wild,  and  WUd.  Engines  for 
breaking  and  bleaching  paper-making  materials.   August  4. 

22,413  (1909).  Ellis  (Le  Crinoid  Soc.  Anon.).  Alkaline 
precipitating  baths  for  cellulose  threads.     August  4. 

1441(1910).  Eichengriin.  Manufacture  of  solutions  and 
objects  of  cellulose  acetate.     July  20. 

3559  (1910).  Knoll  und  Co.  Manufacture  of  films  from 
acctvlcellulose.     August  4. 

VI.— BLEACHING  ;      DYELNG  ;      PRINTINI  ■  : 
FINISHING. 
Applications. 
16.751.  Ant  ill.     Preparation    for    waterproofing   fabrics 
and  the  like.     July  13. 

16,785.  Cook.  Dye-vat  and  arrangements  for  dyeing 
hank  yarns.     July  14. 

16,960.  Roberts  and  Turner.  Scouring,  boiling,  washing, 
etc.,  textile  fabrics.     July  16. 

17.331.  Brierley  and  Melling.  Machines  for  bleaching, 
washing,  or  treating  textde  fabrics.     July  21. 

17,401.  Giesler.     Apparatus  for  dyeing,  scourin. 
fibrous  substances.     July  22. 

Complete  Specifications  Accepted. 
17,018  (1909).  Faller.     See  under  IX. 
17.449  (1909).     Douque.     Manufacture    of    waterproof 
washable  linen.     Jul}'  20. 


19.217  (1909).  Bontemps. 
of  textile  fabric.     August  4. 

29,827  (1909).  Sanderson. 
July  20. 
VII.—  ACIDS  ;    ALKALIS  ; 


Machine  for   printing  webs 
Fabric-printing     machine-. 


SALTS;    NON-METALUI 
ELEMENTS. 

Applications. 

10.497.  Hargreaves.  Manufacture  of  soda  and  ammoni- 
acal  salts.     July  11. 

16,518.  Saccharinfabrik  A.-G.  vorm.  Fahlberg,  List,  und 
Co.  Manufacture  of  ehlorosulphonic  acid.  [Ger.  Appl, 
Sept.  4.    19119.]*     July  11. 

16,540.  (hem.  Fabr.  von  Heyden.  Manufacture  of 
anhydrous  alkali  hvdrosulphites.  [Ger.  Appl,  June  16, 
1910.]*     July  11. 

16,615.  Hevlandt-Ges.  Method  of  liquefying  hydrogen. 
[Ger.  Appl.  July  12.  1909.]*     July  12. 


v     i      WIN.    No.    l&.l 


PATENT  list. 


ir.. 7.',;,  Ashcroft.  Electrolysing  alkali  amides  and 
manufacture  of  alkali  metals,  alkali  amides,  cyanamides, 
grranides,  etc.     July   13. 

16.764.  Ashcroft.     Electrolytic     treatment     of     alkali- 

to  produce  the  metals  ur  their  derivative! 
nml  halogens.     Julj   13. 

16.765.  Vshcrcft.  Production  ol  cyanamides  ami 
manides  ol  the  alkali  metals,     Julj   13. 

16,972,  Pope.  Manufacture  ami  purification  of  certain 
oxides  "f  lead.     July  I  * "•  . 

17,283.   Moeller.  Manufacture  of  sulphuric  acid.    July  20, 

17,286.  MoeUer.  Treating  materials  with  ozone.  July  20. 

17,360.  Burkheiser.  Producing  ammonium  sulphate  in 
the  manufacture  of  gas.  [Addition  t"  Noe.  20,920  and 
11,763  of  1908.     Cer.  Appl.,  Jul}  22,  1909.]*     Julj  21. 

17,628.   Harger,      Manufacture  of  oxygen.     .Inly  26. 

17,809.  Zeiss.     Mixtures     disengaging     oxygen     when 
1       [tier.  Appl..  July  29,  1909:]*     -Inly  27. 

17,997.   Dior.  Manufacture  of  sulphuric  acid.*    July  28. 

17. ws.  Dior.  Manufacture  of  alkaline  carbonates.* 
.Inly  28. 

Coupler  Spkcifh  itions  Accepted. 

11,526,  24,768,  and  25,203  (1909).  Pope.  Manufacture 
..(  lead  oxide.     .Inly  27. 

17. .Vil  (1909).  Lane.  Hydrogen-producing  apparatus. 
.Inly  20. 

17,951  (1909).  Johnson  (Badische  Anilin  und  Soda 
Fal>nki.     Manufacture  of  ammonia.     July  4. 

20,893   (1909).   Imraj    (Meister,    Lucius,   nml    Briining). 
Manufacture  of  concentrated  formic  acid  from  formates. 
■I   4. 

26,  152  (1909).  Palding.  Apparatus  for  making  sulphuric 
acid.     July  20. 

1910).  Chem.  Fabr.  von  Heyden.     Manufacture  of 
a  new  class  of  chemical  compounds.     August  4. 

4372(1910).   Duff,  and  Gas  Power  and  B\  Products  Co. 
.'iv  of  ammonia  from   producer  pas.      .Inly  20. 

717">    (1910).   I.  Air    Liquide.     Separation    of    nil 
iioin  the  air.     .Inly  20. 

VIII..   GLASS;      CERAMICS. 

AlTl.n    LTIONS. 

17,242.   Benedictus.     Manufacture  of  strengthened  .la--. 

tion  to  No.  171"!  of  1910.]*     -Inly  Jo. 
I7.HS4.   Exploration  I  o„   Ltd.,  and  Salamon.    Prepara 

china  flay.      .Inly  2s. 

COMPLETE    SPEI  11  II    I'll"1.'-    Ai  I  KI'TED. 

16,935  (1909).  Martin.  Treatment  of  clays  for  the 
manufacture  of  pottery,  etc.     July  27. 

IX— BUILDING    MATERIALS. 

AlTl  1(  Alii  '\-. 

16,691.  Smart.     Manufacture  of  bricks.  July  13. 

17,093.  Owen.     Utilising     slate     refuse  and     making 

I   slates  or  tiles.      July    18. 

17,109.   (.ran.      Utilising    blasl     furnace  slap    to    make 

r   bricks.*     July    Is. 

17.ti40.    Hartel.      Preservative  treatment  of  wood,  stone, 

'or.   Appl..  .Inly  27.   1909.1*     .Inly  25. 

Complete  Specifications  Accepted. 
17,018(1909).        Fallen        Process    of    dyeing    wood. 

-i    4. 
(7.381(1909).   Lake  (Pini    Street   Patents  Co.).     Manu- 

'  e  of  ecmont.     August  4. 
29,753  (1909).   Poths,     Rotary  kilns  for  burning  cement. 
.Inly  20. 

3960  i  1910).  Berner.  Manufacture  of  artificial  stone. 
July  20. 

\      METALS;    METALLURGY,  INCLUDING 
Kl.F.i  TRO-METALLURGY. 

APPLII    VTIons. 

16,516.  Hopkins.  Apparatus  for  smelting  zinc  ores, 
zinc  lead  ores,  galvaniscrs'  July  11. 

16,555.  Clador  Synd.,  Ltd.,  ami  Lockn 1.     Extraction 

i-   metals.      July    1 1. 
16,577.  Whitfield.     Manufacture     of     antimony     from 
antimony  ores.     July    12. 

li>.si;2  and   16,863".  Ashcroft.       Treatment  of  sulphide 

1    products.     July    14. 
17.238.   Buess.     Crucible  furnaces,  etc.*     Julv  2o. 


17,284.  Moeller,     Extraction    of     metals    from    on 

July    20. 

17,587.  Beauchamp.     Extraction  of  tint  from  ore  and 

tailings.      July   2.r>. 

L7,609.  Iin    Pont.    Gravity   liquid   a  paration   of   iron 

"lis.'      July    26. 

17,632.  Binding  Larsen      r/reatment  of  titanif erous  iron 

ores.     [Appl.  in   Norway.  July   23.    1909.]*     July  26. 
17,047     Beakett,      Manufacture   of    steel.*      Julj    26 

I7.7is,ri.  Dick.  Treatment, of  siliceous  zinc  ores.  July  26. 
Is. olo.  I'inille.     Direct  manufacture  of  hard  steel- and 

otln-i    metals.*      July    2S. 

Complete  Specifications   Accepted. 

9163,  in.?!"'  and  26,162  i  r.iim     Sim] id  0 

Direct  production  of  iron  and  -ted  from  oxide  iron  on 
.luh    27. 

9968  (1909).   Wildbore  (Haggenmillei  i.   Smelting  pyriti 
and  other  sulphide  ore-.     August  4. 

12,927  (1909).   Harries.     s,,   under  1. 

15,989  (1909).  Reynolds.  Manufacture  of  crucible  steeL 
July  20. 

16,936  (1909).  Ilolmati  and  Coad.  Apparatus  for  treat- 
ing metalliferous  slimes.     Julv  27. 

lO.ll.ili  (1909).  Buchcl.  Obtaining  soluble  slag  in  the 
alnrnino. thermic  process  for  producing  metals.      Julv  27. 

17.474  (1909).   Bailey.     Recovery  of  tin  from  tin 
August   4. 

17.71s  (1909).  Stoker.  Treatment  of  rai  tals  and  alloys. 
August   4. 

19,386  (1909).  Macivor,  Hommel,  and  Metals  Extraction 
i  orporation,  Ltd.  Manufacture  of  oxide  of  zinc  foi 
smelting.     August  4. 

26,809  (1909).  Swan.     Set    undo    I. 

2.V.'79  (1909).  I. in.liJ.Hl  and  Stall, a ne.  Reduction  of 
/.inc.      August    4. 

28.4S7  (1909).  Imhert  P Co.      Extraction  of  zinc 

from  zinc  sulphide  ores.     July    20. 

484  (1910).  Hodman.  Mixture  for  case-hardening  pur- 
poses.    August  4. 

2iki2  (1910).  <  orey.  El  i  trodi  positi I  metals,  JuK  20. 

3981  (1910).  British  Thomson-Houston  Co.  (General 
Electric  Co.).  Treatment  of  metals  of  the  chromium 
group.     July  27. 

XL— ELEI  TRO  I  II  KMISTKY. 

\  I  l  ■ !   :  I    ' KS. 

16,522.  Serpek.  Eleotri  p  i  I  ince  furnaces.  [Ad- 
dition to  No.   12,601  of   1910.]*     JuK    11. 

16,755  and   16,764.     Ashcroft.     Set   under  VII. 

17,650.  Helfenstein.  Electric  furnace.  [Austrian  Appl.. 
July    27,    1009.]*     July   25. 

I  I  IMP]  I'll     Sri  CTFII    VI  IONS    A©  KPTED. 

16,960(1909).   Flood.     Electrolytic  cell.     July  20. 

23,225(1909).   British   Thomson-Houston    CO.  (( 
Electric    Co.).     Manufacture    of    insulating    compounds. 
Julv  20. 

24.498  (1909).  Helfenstein.  Utilising  the  gases  from 
reduction   operation-   in   electri     tm  no.-.       kugusl   4. 

26,649  (1909).  New  Ignition  Synd..  and  Sandy.  Elec- 
trolyte for  electric  batteries.      August  4. 

27,976  (1909).   De    Laminiere.         Accumulator    p 
August  4. 

2032  (1910).  Crocker.     Ela  trolytie  cells.     July  20. 

3733  (1910).  Marseille   and   Gouin.         Manufactv 
alkaline  aecumulati  n  electrodes.     July  20. 

XII.— FATS:    nll.s  :     U  \\|  38. 
APPI  tCATl 

I7.n7'i.  Winterstein  and  Nn-h.  Separation  of  the 
liquid  from  the  solid  constituents  of  fats  or  fatty  sub- 
stances.*    July  Is. 

17,593.  Bartelt.     Soap  substitute  foi   use  in  laui 
July  2o. 

17.sl7.  Knecht  and  Petraczek.  Bleaching  fats.  oils,  and 
fatty  acids.      July   27. 

Complete  Spei  m<  ations  Ai  >  f.itf.d. 
18,236  (1909).  Tuckfield  and  Garland.      Bleaching  and 

i  oils.     Julv  20. 
23,013  (1909).  Bohme  and  Wolf.     Production  of  a  sobd 
hydrocarbon  soap.     July  20. 


- 


PATENT  LIST. 


[Aug.  15.  1»10. 


XIII— PMNTS;    PIGMENTS;    VARNISHES; 
RESINS. 

Applications. 

16,972.     Pope.     See  under  Vll. 

17,615.  Meister,  Lucius,  and  Brdning.  Manufacture  of 
Muish-greeo  "lour  lakes.  [Ger.  AppL,  July  27.  1909.]* 
July  25. 

17,796.  <  line.  Manufacture  of  non-oxidising  paints.* 
Julv  26. 

Complete  Specifications  Accepted. 

11,596,  24,768  and  25.203  (1909).  Pope.    See  under  VII. 

12.426  (1910).  Meister,  Lucius,  und  Briining.  See 
mnder  IV. 

XIV.— INDIA-RUBBER  :    GUTTA-PERCHA. 
Applications, 

16,758.  Van der  Burg.    Substitute  for  rubber.*     July  13. 

17,306.  Adshead.  Manufacture  of  indiarubber.  gutta- 
percha, and  substitutes  therefor.     July  20. 

17.045.  Allsebrook  and  Docherty.  Treatment  of  waste 
rubber  for  reforming  the  same  or  for  producing  vulcanite, 
.ebonite,  etc.*     July  25.  j 

17  734.  Baver   und    Co.     Production   of   a    caoutchouc 
substance,     [Ger.  AppL,  Sept.   11,  1909.]*     July  26. 
Complete  Specifications  Accefted. 

22,222  (1909).  Van  Oosterzee.  Regeneration  of  old 
rubber.     Julv  27. 

27,130  (1909).  Dreyfus.  Friedl,  Bentley,  and  Clayton 
Aniline  Co.  Manufacture  or  purification  of  india-rubber, 
etc.  and  obtaining  by-products.     August  4. 

XV.— LEATHER  ;    BONE  ;    HORN  ;    GLUE. 
Applications. 
17.106.  Newton     (Hesse).       Manufacture    of    artificial 
leather.*     July  18. 

17.596.  Browne.  Compound  for  treating  hides,  skins, 
or  leather.*     July  25. 

Complete  Specification  Accepted. 
7S19  (1910).  Evans  and  Innes-Baillie.       Tanning  hides 
and   skins.     July  27. 

XVI.— SOILS  ;    FERTILIZERS. 
Application. 
17.747.  Mordey   and   Hansard.         Manufacture   of  fer- 
tilising  material.     July  26. 

XVII.— SUGARS;  STARCHES:  GUMS. 
Complete  Specifications  Accepted. 
16,824  (1909).     Soc.   Anon.    Raffinerie  Moderne.        Ap- 
paratus for  concentrating  the  juices  of   refinery   syrups. 
Julv  27. 

28.742  (1909).  Wolf.  Production  of  artificial  honey  or 
invert  sugar  syrup  and  white  sugar  from  raw  or  crude 
sugar.     July  20. 

•    XVILL— FERMENTATION  INDUSTRIES. 
Applications. 
16.744.   Wooldridge.     Brewing.     July   13. 
16,857,   Zu'i _'•■!.         .Manufacture   of  concentrated   non- 
akohol  in  extracts  for  use  in  making  liqueurs.*     July  14. 

16,966.  Westergaard.  Treatment  of  grain  for  brewing 
and  distilling  purposes.     July  16. 

17,025.  Harrison.  Combined  mash  tun  and  wort  back 
for  use  in  brewing.     July  18. 

17.403.   Westergaard.     Treatment   of  the   residue   from 
the  mashing  process  in  breweries  and  distilleries.     July  23. 
Complete  Specification  Accepted. 
1910  .    Allan).       Apparatus  for  sparging  brewers' 
July  27. 

XIX— F'"><  IDS:    WATER    PURIFICATION; 
SANITATION. 

ApPI.ICA'l  tl 

16,508.  I  ommin.     Treatn  ige.*     July  1 1. 

16,707.    Wagnei   and  Wagner.      Manufacture  of  al 
free  drinks.     [Ger.  AppL,  Julv  13.  1909.]*    July  13. 

16,953.     '  Srossmann.     9a   under  I. 

17.417.  stahl.  Production  of  bread  poor  in  carbo- 
hydrates.*   July  l'2. 

1 7. 44.",.  Browne.     8a    under  I. 

17,787.  Siemens    Bros,   ami  Co.   (Siemens   und    Kalske 
A. -<;.).     Apparatus  for  purifying  water  by  ozonised  air.* 
26. 


Complete  Specifications  Accepted. 

13,702.  16.874,  21,135  and  27.155  (1909).  Rapid  pre- 
paration of  potable  water.     July  20. 

17.003  (1909).  Charonnat.  Food  products  from  germs 
of  wheat,  etc.     August  4. 

17,279(1909).  Thomson.  Treatment  of  waste  liquors. 
Julv  27. 

19,734  (1909).  Farrer.     Bacterial  filter  beds.     August  4. 

20,558  (1909).  Dickson.  Treatment  of  sewage. 
August  4. 

23,434  (1909).  Chitty  and  Jago.  Treatment  of  wheat 
for  flour-milling  purposes.     August  4. 

23,839  (1909)  and  8948  (1910).  Chitty  and  Jago.  Treat- 
ment of  wheaten  stock  and  flour,  and  of  wheat  for  flour- 
milling  purposes.     August  4. 

1328  (1910).  Hiibner.  Extraction   of   caffeine   from 

coffee.     August  4. 

1743  (1910).  Witte.  Process  of  making  butter. 
August  4. 

3673  (1910).  Levin.  Manufacture  or  treatment  of  flour. 
August  4. 

8203(1910).  Erste  Triester  Reisschal-Fabriks.  Render- 
ing gluten  or  substances  containing  gluten  soluble. 
August  4. 

XX.— ORGANIC     PRODUCTS;     MEDICINAL     SUB- 
STANCES ;    ESSENTIAL  OILS. 

APPLICATION'S. 

16,632.  Meister.  Lucius,  und  Briining.  Manufacture  ,t 
a  remedv  for  tuberculosis.  [Ger.  AppL.  Julv  22,  W09.]* 
July  12.' 

16,979.  Ruzicka.  Manufacture  of  ethers,  volatile  alco- 
holic extracts,  and  oils.     July  16. 

17,099.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  aromatic  ammonium  compounds.   July  18. 

17.356.  Newton  (Bayer  und  Co.).  Manufacture  of 
pharmaceutical  compounds.     July  21. 

17.360.  Imray  (Meister,  Lucius,  und  Briining).  Manu- 
facture of  derivatives  of  oxyarylarsinicacids.     -Tidy  21. 

Complete  Specifications  Accepted. 

16,721  (1909).  Zimmcrmann  (Chem.  Fabr.  auf  Action, 
vorm.  E.  Schering).  Manufacture  of  acetyl  derivatives  of 
alkylated  iminopyrimidines  and  of  the  alkylbarbituric 
acids  derived  therefrom.     July  27. 

17,830  (1909).  Knoll  und  Co.  Manufacture  of  purified 
extracts  from  aperient  drugs.     August  4. 

21,174  (1909).  Loloff.  Enriching  bacteria  and  like 
cultures.     August  4. 

28,361  (1909).  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Manu- 
facture of  p-aminophenylarsinic  acid.     July  20. 


XXI. 


-PHOTOGRAPHIC  MATERIALS  ANT) 
PROCESSES. 


Applications. 

17,880.   Forbes.     Colour   photography.      July    27. 
18,021.   Woodiwiss.      Colour  photography.     July  29. 
18,209.  Dawson  and   Findlay.       Colour    photography. 
July  30. 

Complete  Specifications  Accepted. 

14,950  (1909).  James  (Cie.  Gen.  de  Phonograph' 
matographes.  et  Appareils  de  Precision).     Re-utilising  Un- 
hand supports  of  cinematograph  films.     August  4. 

16,313  (1909).  Palmer.  Photographic  screen-plates  for 
natural  colour  photography.     July  20. 

XXII.— EXPLOSIVES  :    MAD  !H  ES. 
Application. 

17.104.  Bichel.  Increasing  the  density  of  fusible 
explosive  nitro  bodies.  [Addition  to  No.  19.215  of  1906.J* 
July  19. 

Complete  Specification  Accepted. 

11.365  (1910).   *  laessen.    Manufacture  of  sm 
powder.     August  4. 

Ebraium.—  This    Journal.    July   30.    1910.    pag 
col.  2.  line  11  from  bottom,  for  XXII.  read  XXIII. 
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Official  Notice. 

THE  I'll:  Iv    VT  THE   BRUSSELS   EXHIBITION, 

iii,  Sunday,    August  1 4th last,  the  British  Seel ol  the 

Brussels  Exhibition  and  .ill  its  contents,  with  the 

hini  except f  machinery,  was  totally  destroyed  by  lin  . 

With   ii    perished    the   Chemical    Industry   exhibits.     On 

Saturday,    August   2Cth,  the   Royal  Commissioi i   and 

!  to  ree  institute  the  Section  in  the  Salic  des   I  i 
\>    membera   ol    the    Society    form    ii"    inconsiderable 
portion   oi    the   Commission,    Exhibitors,  and  Jury,    i' 
■oped  that  they  wiU  respond  without  delay  to  the  official 

Invitation  to  form  .i  fresh  Exhibit  of  the  British  Chei il 

The  offices  ni  the   British  Commiss 

Queen  Anne's  Chambers,  Westminster. 


Liverpool  Section. 

Meeting  IhM  at  tic    University,  on    Wednesday, 
January  12M,    1910. 


int.    i  IKES  '  ONBOx  is    l  UK  (.HAIR. 

IIIK     SOLUBILlTx*     OF     OXYGEN      IN     MOLTEN 

SILVER. 
BY    V.    Q.    DONMAK     \\l>    P.    W.    \.    SHAW,    M.sc. 

PTrom  the  Muspratl  Laboratory  of  Physical  and  Ele  tro 

Chemistry,  University  of  Liverpool.) 

In   1820  Chevillot  (Annates  da  Cbimie,  13.  299,   1820) 

(bund  that  8  gnus,  of  melted  silver  saturated  with  air  gave 

tn  7*8  c.c.  "i  oxygen  on  solidifying.     Gay  Lussac  In  [830 

found   that    1    volume   of   silver  evolves   22   volumes   ol 

oxygen   on  solidification.     A  careful  determination   with 

modern  methods  of  the  solubility  of  oxygen  in  melted  sih  i  i 

-  both  a  technical  and  a  scientific  interest.      For 

tin-    silver    smelter    and    refiner    is    troubled    with    the 

ing."  i.e.  foaming  over,  of  the  silver  in  the  moulds 

Amine    a    pour,   and    with    the    liability   of    the    ingot    to 

"  blister  "  mi  rolline,  ilu<-  to  still  enl  mgled  oxygen  j  whilsl 

the  mol tar  condition  of  the  oxygen  dissolved  in  the 

molten  metal  presents  an  interesting  scientific  problem. 

A  knowledge  of  the  amount  of  oxygen  dissolved  in  ,i 
riven  in  Iten  silver  at  a  given  temperature  might 

prove  useful  t"  the  refiner,  in  giving  him  some  guide  to  the 
Unount  "i  oxidisable  metal  (aluminium,  copper)  required 
t,.  be  added  to  the  melt  in  order  to  deoxidise  it. 

i  n  course  the  tc  linical  difficulty  could  be  overcomi    bj 
■raking  in  an  atmosphere  of  some  gas  which  is  not  appro- 
ciiilih  dissolved  by  mcl'.e  1  silver,  but  this  procodure  might 
ivenicm  es  in  prai  t  ii  c 
\-  regards  the  scientific   interest   of  the  problem,  the 
dissolve  I  ..\\  gen  may  exist  oither  in  a  state  of  "  physical 
■oration,  or  in  combination  as  dissolved  oxide,  Ag,0.      In 
riner  case   tin-  oxygen   may   be  dissolved   either   as 
ules,  <  I.,  or  as  atoms.   I '. 
Let  u>  consider  the  case  of  physical  solution  tirst .    From 
-    law.   tin-  concentration  of   the  dissolved   oxygen 
will  1m-    proportional  t"  the  pressure  {or  partial  pressure) 
ol  the  oxygen  if   the  molecular  condition  of  the  oxygen 
d  In  the  silver  is  the  same  us  in  the  gas:  ous  state, 
he  oxygen  exists  in  both  east  >  as  diatomic  molecules, 
k- express  that  by  the  equation  Poj     ki',,.    Supposes 
i.  that   the  oxygen  dissolved  in  the  silver  ■ 
nf   atoms   and   only   to   a   very   small   ext< 
■Molecules.      We  shall   then   have  an  equilibrium   between 
the  molecular  and  atomic  oxygen  in  the  silver,  expressed 

by  the  Ian  ol  mass  action  Co.  k,Co.  since  the  chemical 
equilibrium  is  (  L.  "'.'t '. 

As  Henry's  law   >till  holds  for  the  dissolved   mol 

i,    we   have   still     1',,       k(  ,,..   so     that    I',,       kk,C,~i 
i  onst.     N    I',,.. 
But  according  to  our  supposition  we  may  regard  t ', , 
practically  equal  to  the  total  concentration  of  dissolved 
so   that    in   this  case  the  concentration   of   the 
I  oxygen  will  be  proportional  to  the  squari  root  ol 
the  oxygi  a-pressuro. 


Consider  now  the  at  •    whore  tl xygen  ooutained  in 

tlin  molten  metal  esi-ts  mainly  as  Ag,0,  and  i"  only  a 
\<i\  I  iuli '  extent  as  ii,  and  0  ("  chemical "  solution), 
v  in  hue,  the  laws  ni  mass-action  and  distribution  lead  to 
the  equations 


Ag,o^2Ag  i  <> 

n      I'M 


Cario    k,.Co 

1 


Poi    kCo.. 

,    kk,      , 

Hen.       I',  I  I   ,!',,        |  ■_■  I'v^n   or 

CAjliO     i'iiisI.     ,,    I',, 

As  by  our  assumption  the  oxygen  ol  the  V' ,< ustitutea 

the  main  bulk  of  the  oxygen  contained  in  the  molten 
metal,  the  last  equation  bdowb  u^  thai  the  concentration 
uf  the  dissolved  oxygen  will  be  proportional  to  the  square 
root  of  the  oxygen-pressure. 

We  cannot  therefore  distinguish  in  this  way  between 
oxygen  "  physical!}  "  dissolved  in  the  atomic  condition 
anil    oxygen    "  ■  -heuieally  "    dissn|\e,l,    i.r.    contained    in 

AgjO  dissolved  in  the  melted  silver. 

It  is  clear,  however,  thai  nu  a-  in  en  ii  nts  of  the  .solubility 
of  oxygen  in  melteil  silver  at  ilillerent  pressures  and 
constant  temperature  will  throw  much  light  on  the 
molecular  condition  of  the  solution. 

With  this  object  in  view,  and  also  in  order  to  obtain 
data  bearing  mi  the  technical  question,  the  following 
Apparatus  was  designed  for  the  purpose  ol  carrying  out 
preliminary  measurements.  It  wat  intended  later  to 
employ  a  more  elab  irate  i  ppatat  us  provided  with  com |icn- 
sating   bulb   ami    compensate       !  ou1   the  excefienl 

work  of  Sievertt  (see  later),  which  was  published  aftei 
our  first  measurements  had  been  made,  appeared 
in  ii-  i  -  render  further  work  on  this  question  unnecessary. 

It   will  In-  evident   from  the  following  description  and 
diagram  that  our  preliminary   apparatus  was  designed  to 
tin-  solubility  al    pressures  equal  to  ami  below 
atmospheric  pressure. 

c  H 


TO  O,  GASOMETER 
K 


TOTOPLEBPUMP 


TO  PYROPOTENTIOMETER 


w 


ELECTRIC    HEATER 


(a)  is  a  Bmall  bulb  ol  -  lear  fused  silica,  provi  led  with  a 
long  narrow  st,-m  (o).  The  silver  is  introduced  into  this 
bulb  in  the  form  of  thin  wire.  The  bulb  is  heated  by  the 
electric   hea  which  is  wound   with   platinum  wire 

.mil  well  insulated.     The  temperatureVis  indicated   b 

I't.-I't.  Rh.  therinu  junction  (show  n   at  dup 

with  a  -mi  ihli-  put.  ni i. mi.  tei  tht  stem  o)  the  silica  tube 
is  connected  by  means  oi  the  rubber  joint  (t  I  with  the 
naii-ow   tuhing  shown  in  the  figure,  through 

the  necessary  taps  to  the  Topler  pump,  0x3  itor, 

and  gas-burette  iki   with  water-jacket   (f).     The  01 
was  produced  bj  Seating  pots  liumpermang 

puritied  from  carbon  di I    and  dried  by  panning  through 

layers  of  soda-lime  and  pho  •     i  ery. 

Tin  silver  employed  was  obi  peciauy  pure  silver 

from  Messrs.  Sandars  and  Lees,  Birmingham,  and  was  not 
analysed.* 

•  Tin-  silver  was  not  ol  curse  gas-free.  The  dissolved  it 
entangled  gases  were  removed  j-^  explained  lat»r. 


:is. 
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The  determination  is  carried  out  in  tin  following  way. 
The  up  (k)  being  shut  (or  the  robber  connecting  tube 
of  the  burette   being  compressed   by  .1   Bcrew-olip),  the 

apparatus  (containing  no  silver  in  the  ailioa  bulb)  is 
pumped  out  ami  then  filled  with  pure  oxygen  to  about 
atmospheric  [■millll  The  taps  (o)  and  (H)  being  closed 
tad  {£)  open,  the  mereury  levels  are  adjusted  90  1h.1t  the 
gas  is  at  the  desired  pressure  (in  our  experiments,  atmos- 
pheric pressure).  Electric  ourrenl  is  then  passed  through 
the  coils  of  the  heater  (a  controlling  resistance  and  ammet.-i 
being  in  cironit)  and  the  temperature  gradually  raised  to 
the  desired  value.  Daring  the  heating  (lie  pressure  is 
maintained  constant  by  lowering  the  mercury  reservoir 
attached  to  the  burette.  When  the  temperature  has 
become  steady  and  mi  turthei  increase  in  volume  occurs, 
the  burette-reading  is  taken  and  the  atmospheric  pressure 
and  the  air-temperature  at  various  parts  of  the  connecting 
tubing  noted. 

The  apparatus  is  now  allowed  to  cpol  down,  the  silica 
tuhe  disoonneoted  al  [>),  and  a  known  weight  of  silver 
introduced  into  it.  Connection  is  again  made  securely 
at  a.  1.  the  tap  1,  closed,  and  the  apparatus  evacuated. 
The  mIvci  is  then  melted  by  beating  u-p  to  about  1000  t '.. 
and  the  Tipler  pump  kept  iii  action  njitil  all  the  dissolved 
gases  are  pumped  out.  The  silver  is  then  allowed  to  cool 
and  solidify  in  vacuo.  When  the  apparatus  has 
attained  room  temperature,  it  is  filled  with  oxygen  by 
heating  the  permanganate,  the  tap  (Q)  is  closed,  and  the 
pressure  adjusted  to  atmospheric  as  before.  The  silver  is 
then  heated  up  in  the  atmosphere  of  oxygen  to  the  same 
temperature  as  in  the  initial  blank  experiment,  the  pressure 
being  kept  constant  by  adjustment  of  the  mercury- 
reservoir.  When  the  volume  ceases  to  alter,  indicating 
that  the  silver  has  become  saturated  with  oxygen,  the 
burette  reading  is  taken,  and  the  air-temperature  at 
different  parts  of  the  apparatus  noted  as  before. 

It  is  very  necessary  that  the  varying  temperatures  at 
different  parts  of  the  "dead"  connecting  tubing  should 
be  the  same  in  the  absorption  as  in  the  blank  experiment. 
In  particular  it  is  necessary  that  the  distribution  of 
temperature  along  the  upper  portions  of  the  stem  of  the 
silica  tulies  should  be  practically  the  same  in  the  two 
experiments. 

The  tap  (k)  is  now    closed,  and  the  apparatus  entirely 
evacuated,  after  which  the  silver  is  allowed  to   cool  and 
solidify  in  tacua  as  before.      It   was  found   by  experience 
that    if    melted    silver    containing    dissolved    oxygen    was 
allowed  to  cool  and  solidify  in  the  -iliea  tube  the  latter 
invariably    cracked.     The    solidified    silver    appeared    to 
adhere  strongly  to  the  silica,  the  fracture  being  t\^^v  to  the 
very   unequal   contraction  on   cooling.     If.   however,   the 
silver  had    Keen   previously  pumped   free  from   gases  when 
in  the  molten  state  and   was  allowed  to  cool    hi  vacuo,  it 
did  not  adhere  to  the  silica,  and  no  fracture  ensued. 
The  results  obtained  are  a-  follow-  ■ 
I. — (<;)   liUink  fycptnau  iii  (no  silver  in  tube): 
Initial  reading  of  gas-burette        20-7. 
Final  reading  of  gas-burette  =  372. 
.  ■ .  Total  expansion        16*5  c.c. 
Barometer  =  T'iti  in  in. 

Temperature  of  aater  in  jacket  ol  bui-ii.  Is    ('. 

Expansion  reduced  to  o   and  760  mm.       15*6  c.i 
Temperature  of  furnace  =  1020°  C. 
(6)  Absorption  experiment  (15-07  grass,  silver  in   silica 

tube): 

Initial  reading  ol  gas-burette       1941. 
Pinal  reading  of  gas-burette       1-9. 

. -.  Total  contraction  —  17*9 

Barometer  =  751  mm. 

Temperature  of  water  in  jacket        16°  C. 

Contraction  of  volume  reduced  to  0    and  760  mm. 

=  16-4  c.c 
Temperature  of  furnace   =    |ii2(p    ( 
In  ordci  to  calculate  the  results  of  this  experiment,  we 
have  to  (.arret   for  the   volume  occupied    by   the  silver  in 
the  absorption   experiment.     This  is  done  as  follow-  1 
Let  v=  volume  occupied  by  the  silver.  A  volume  v  of  oxygen 
at    pressure    p   and    temperature    2!H     (absolute)   would 
vp 
001  p  mols.  (where  It  is  the  gas-constant).      At  a 


(absolute)    the    volume    v    would 
mols.       Heine    the  corresponding  incri 
of  oxygen  in  the  gas-burette  is  equal 


contain 


temperature   of    1293 

M' 

I293R 

vp  vp 

291R     I2U3B 

mols.      But    1   niol  of  oxvgcn  at   pressure  p  and  tempera- 

29  1 1 ; 
tine   'I'M'   (absolute)  occupies    a    volume   -  Sena 

the   increase   of    volume    in    the   gas-burette   is  equal   to 

v.291 
v — joov       For   v   "''   have   to   put    the   volume  of   15-07 

grams  of  melted  silver.  Taking  the  density  of 
melted  silver  as  9-5  (Roberts  and  Wriahtsoh.  16 
v=  1-58  c.c.  Hence  the  increase  of  volume  is  I-S2  0.0. 
Tltis  is  the  expansion  observed  in  the  blank  experiment 
corresponding  to  that  volume  of  oxygen  in  the  silica  bulb 
which    is    occupied    by    silver    in    the    actual    absorption 

experiment.      Red d    to    0°    C.    it    becomes     1-15 

Tin Tected       (reduced)      expansion      is      therefore 

l.Vli      115=     I  I -b".  c.c 

The  total  absorption  of  oxygen  is  therefore  lrj-4  +  14  V< 
30-85  c.c.     This  is  for  15-07  grams  of  silver.     The  volume 
of  oxygen   (measured   at    II     and   700   mm.)  absorbed   by 
10  arms,  of  melted  silver  at  1020°  t\  and  751  mm.  pressure 
.      ,  3085 

is   therefore  rsTmX  10—  20-5  c.c. 
15*07 

iStensrfa  and  Hagenacker  (Zeitschr.-pbysika).  ('hemic. 
68.  115,  1909)  give  20-56  c.c.  as  the  volume  ol  oxygen 
absorbed  per  10  grms.  of  silver  at  K>24:  and  760  mm. 

II. — (a)  BUutk  Experiment  (new  silica  bulb)  : 

Initial  reading  of  gas-burette  =  1 1-9. 

Final  reading  of  gas-burette  =  291. 

.-.  Total  expansion  =  17-2  c.c. 

Barometer  =  753  mm. 

Temperature  of  water  in  jacket  =  16°. 

Expansion  reduced  to  0°  and  760  mm.  =  1604  c.c. 

Temperature  of  furnace  =  1020°  C. 
(b)  Absorption  Experiment  : 

Initial  reading  of  gas-burette  =  248. 

Final  reading  of  gas-buxrtte  ■=  5-5. 

.'.  Total  contraction  =  19-3  c.c. 

Barometer  =  753  mm. 

Temperature  of  water  in  jacket  =  17°  C. 

Contraction  of  volume  reduced  to  0°  and  700  mm. 
=  1805  c.c. 

Temperature  of  furnace  =  1020°  C. 

Correction : — Volume  of  16-25  grms.  of  melted  silver 
=  1-71  c.c.  Amount  of  expansion  which  would  correspond 
to  that  due  to  the  volume  of  1-71  c.c.  of  the 
silica  bulb  =  1-71  —  0-38  =  1-33  e.c.  at  17"  C.  and 
753°.  Reduced  correction  =  1-25  c.c.  Hence  absorption 
=  1805+ 1604  — 1-25  =  32-84  c.c.  Hence  volume  of 
oxygen  (measured  at  0°and  700  mm.)  absorbed  by  1(1  grms. 
of    melted  silver    at    1(120'  < '.    and    753  mm.   pressure   = 

32-84 

,„.,- X  10  =  20-2  e.c.  This  result  agrees  very  satisfac- 
torily with  the  previous  one.  These  preliminary  results 
having  been  obtained,  it  was  intended,  as  stated  above, 
to  proceed  to  more  exhaustive  experiments  with  an 
apparatus  provided  with  a  compensating  bulb  and  com- 
pensating  leads,  the  correction  for  the  volume  of  the  silver 
being  eliminated  if  necessary  by  adding  an  equal  volume 
of  silica  rod  to  the  compensator. 

In  order  to  show  the  nature  of  the  restdts  obtained,  we 
reproduce  here  a  table  from  the  paper  referred  to. 

Solubility  of  oxygen  in  molten  silver  at  1075°  ft 


e.c. (»..  [reduced  to 

P 

Jt 

Oxygen  pressure  in 

Nil',  absorbed  >'\ 

mm.  Hg.  (P). 

1047  inns.  .tglm). 

111 

01. 

1203 

26-91 

44-7 

I'M 

790 

21.(11 

141 

488 

1  TOii 

i-iiii 

:(4fi 

14-53 

2S-8 

[-21 

208 

1 1-TT. 

160 

ln.n'.i 

1-21 

128 

8-87 

1-28 

39 

4-75 

8-2 

l-tl 
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ll  uill  be  c  \  i<li  111  thai   tht'  i  oiu  i  hi  ral nl   tb< 

in  ill.    molten   mi.  i.il   i-   proportion;  I  I"  lli-  '  "I 

tlif  "\\  gen  |>rt'  i   vci\    » ill'    i  ill    pn      iin 

ill  in  wi       hi  i  urn  liiilr,  a-  shown  pr<  \  i"ii  l\ .  lli  'i   ili' 

.n  i-  ii«  Ii.  i   "  ph\    '■     II         'Ii     •  .1    •    i  

Ilf    lli        lived    >  ilviM      I1IOIK1  i\   If.         Ii 

tut     In-    phvsii  alh     dissolved     i'    ordinary    ilial 

Boli    'il'  [Minding  td  tliuso  which  exist  in  th 

'I'll''  assumption  i  hal    i  lie  ilver  as 

l\  ell  silvei   i <  i'l'   <  annul   lie  ili   proved  bj   tin'  fin  i 

tliii     lolid    silver    nnxidt'    would    exurl    an    en inu 

i  l'l     :ll    leiUJM'l  .illln    -  II.  ai    ll'l'll     i 

i    must    lir   reineml I    thai    in   I  lie   i I    i      •    the 

siImi    in side   i\ i>! -    in    the   I. Mm   ...    ii   diiuli    Bolutimi. 

I il    of    view    ili.'       -  ( i  u  1 1 1  i  i_-       'il    silver   would 

I..    .In.'  I.,  the  fail  tl  mi     i  ion  "i   the  silver  the 

lilvei   oxide  (nol    l»in.       bible  to  iin\    i  xtelil    in  the  solid 

thrown    mil    "i    ."liiii'.n    .iinl    hence   explosively 

Possibly   i  In'  "  km  hi.'      "Mil.    lolidilied  silvel   I  aturated 

pin >l\  wiili  oxygen)  i"  the  silica  bulbs,  noticed  in 

of    "in    i-arliesl    exjieriineuts,    maj     I"'    explained    i>     the 

in I    ilissolvetl    oxide   ol    silvei     h  acl  n      with    the 

silii  a  l"  form  a  silicate  "I  silver. 

Returning  now  to  the  technical  question,  «'■  see  from 
the  results  ol  Sieverts  and  Hagenackei  quoted  above,  thai 
at  1075  .in.l  150  men.  pressure,  10-87  grms.  "I  silver 
i  h  HMW  c.e.  oxj  'j.  ii  I'hi  is  i  hi  n  i  he  amount  "I 
ten  which  would  lie  absorbed  h\  this  weight  ol  silver 
tnlurnlil  with  nir  (since  nitrogen  is  nol  appreciably  soluble 
in    melted    silver).     At    the    melting    point     "I    suvei    the 

amount  of  oxygen  ilissolvetl  would   lie  si >wha1   gre 

about   II  ''.v.  (reckoned  al  n    C.  and  7<n>  mm.  pressure). 
\\r  shall  be  well  within  the  mark  if  we  allow   II  cc.  of 
ii  pel   |n  grms.  silver.     N..w   II  c.o.  o{  oxygen  wotdd 
»,ii..|i  II     O'OO  143  grms.     To  combine  with  this  we  should 
therefore  require  of,   say,  aluminium 


I  l 


0O043 
18 


H>2 


ol    grin. 


A    kilogram    "I    silver,    therefore,   would    be    deoxirli      I 
In   In  grms.  of  aluminium. 

Vnother  method  would  be  to  blow  out  the  dissolved 
Oxygen  bj  a  ourrenl  of  steam,  oi  to  use  this  i"  remove  in; 
axeesa  "f  aluminium  remaining  dissolved  in  the  silver, 
iperations  would  have  to  be  carried  "in  immediately 
More  and  during  the  pouring  of  the  melted  Bilver  into  the 
Moulds,  as  the  absorption  of  oxygen  is  verj   rapid. 

\-  we  know  from  ili"  work  of  Sieverts  and  rlagenackcr 
{Int.  eil.)  thai  the  oxygen  is  contained  in  the  molten  silver 
in  an  atomic  condition  (whether  as  "  free  atoms  or  in  the 
form  of  Ag,()),  we  can  now  attempt  to  calculate  the 
initial  freezing  point  of  molten  silver  saturated  with  ail 
ttmospheric  pressure.     To  do  this  we  have  to  employ  the 

RTS   n 
well  known  \ant  Hull   equation,  Al  .       . . 

Where  _u      lowering  of  freezing  point,  R       gas  constant 
I  in  calories  pel  degree  centigrade  per  mol.). 

\         latent  heat  of  nulling  of  silvei  in  calories  pi 
I        absolute  tempt'i  atui  iiieltiug  point . 

u        number  of  g-al s  oxygen  dissolved. 

M        ma--  of  silvei  in  grams. 
We  havcT       9li2     273=  1235 

\        24  7  (Pionohon,  Comptes  Eendus,  1887). 
I:        1-985. 

verts   and    Hagcnackcr,    I"   grms.   sihci 
ali.-oil.  ii  07:t    i  .  and  7'i"  mm.  oxygen  pressure,  21  ■  '•-■  ' 
"f  oxvgen  (ineasured  al   0    (.'.  and  7t>0  nun. I.     We  have, 
therefore,  approximately 

21-35     0-001-429 

M       in 
and  hence 

1-985     (1235)<     -'I  :::,    0-001429 


-it 


24-7 


16     lu    v'o 


Hi  I  . 


wiih    hi    i      tated 

'I  i  ..I i   \<  i   902     ''■'  ■     7 

'I'll,     i   i.  .in.  mi,''.  "I    i     could   I."  expi  oU  'I. 

several  of  1 he  •  l  < i  «  b,\  ailahjp. 

Tin-  \  .ilii"  "I    '.   i     ni  I   know  n  n  n  h  intj  . 

doubtful  il  point   "i    ilver 

in  '  1'nlii'i nun  n ith  ili.    n  ni"  phere  h  i     &  en  di  ti  rn 

'  i        l  hi  bel  ween    calculation    and 

im    ..I      -I .  howevci .         |  em  |i  the  data  at 

ii  ford   independj  rn   i.iiiliniiat "I 

i  he  atomic  condition  oi  i  he  dis  -n. 

Ii   ii   mi  bi     olubiliti     ol 

ii Ii.-u  copper,    ilvei    and  gold.     In  th  of  <  oppi  ' 

iin     olid  oxide  CuoO  can  separate  from  the  solution,    

iin-  dissociation  pressure  "i  <  u20  at   the  melting- poinl  of 
coppui  i    quite  low.     In  the  case  of  silver  the  solid  ph 

\'j mi"!     leparate   owing   to   it-    rorj   neat    oxj 

ii     '    in.."  | in  -  itre,  although  Ag,0  can  prooabl]  exisl  in 
dilute  solution  in  molten  Bilver.     [finally,  in  thi      tse  ol 

gold  the  affinity  between  thi    metal  ind  i  is  pgt  D  uae  bee 

so  low  1 1 1. 1 1  even  a  verj  dilute  solution  ol  oxide  ol  gold  in 
molten  gold  would  correspond  to  an  oxygBn-proooure  many 
times  .'I  iatei  than  that  oi  bhe  atmosphere.  This  con 
parison  may  perhaps  lend  some  support  t"  the  \  lew  thai 
the  oxygon  present  in  molten  silvei  exists  as  dissolved 
Bilver  monoxide. 

In  conclusion,  we  wish  to  express  our  best  thank ■ 
the  Council  "i   the   University   oi    Liverpool  t"i  a  special 

Treasury  grant,  whioh  enabled  u    to  derraj  'I nsider- 

ahl"  i  xpenses  oi  this  invest  igat  ion 

December,  1909 

Discussion. 

1 1,.   ,i.    r.  i  .  i  it  wa      atisfaotorj    that   the 

figures  ol  the  several  ex] lentei    boi  last  K  agreed. 

Mr.  II  J.  Watsoh  said  that  in  the  refining  ol  iilver 
industrially,  Bilver  absorbed  oxygen  very  quickly,  and 
there  was  considerable  difficult}  in  ladling  the  suvar  in 
consequence.  Ho  had  tried  iop|ici  ami  I  mi  ml  il  to  answer 
ver,  well;  ih"  copper  absorbed  the  oxygen  which  the 
silvei  had  dissolved;  but  when  they  commenced  to  ladle 
the  silver,  while  iin-  Burfaco  was  fairly  frei   from  slag,  the 

firsl  few  bars  did  not  spil  upon  cooling,  but  the  latei  is 

did,  shewing  that  oxygen  was  absorbed  rorj  rapidly,  and 
unless  the  ladling  operation  was  carried  out  very  quickly, 

the  lii' i    bars  had  in  a lases  to  I"-  returned  to  the 

furnace,  He  might  add  that  their  difficulties  arose  through 
having  to  remove  tellurium;  it  was  then  that  the  Bilver 
began  absorbing  oxygen.  Before  thai  they  had  had  no 
trouble.      I  h.\   blew  the  silver  with  steam. 

Professor  V.  i.     DonnaH,  i"  replj   to  questions,  stated 
tl,.,t  no  experiments  had  been  made  on  thedeoxidisingai 
of  aluminium.     There  was  no  appreciable  dissociation  of 
oxygen  gas  ol  the  temperatures  in  question. 

lie  was  verj  interested  in  the  remarks  made  bj  Mi 
Watson,  who  had  a  practical  acquaintance  with  the  subject 

i, the  refiner's  point  ol  vii  «-     Ii  wa    i  tear  from  whal  he 

had  said  that  copper  was  fairly  efficient  as  a  daoxidiser 
during  ih"  earlier  Btages  of  the  pour,  hut   that  owing  to 

the  using  up  ol  the  copper,  spitting  md  foai g  oa  iirr.-.l 

in  the  moulds  during  the  latei  sum.  i     II"  woul  I  I 

,l  I-  know   whethei    Mr.  Watsoi Id  gel  bettei 

result.-  b\    keeping  a  curronl  of  drj   Bteam  continuously 

through  the   molten  Bilver.     He  would  poinl  out 

to  Mr  Hill,  who  bad  enquired  whethei  the  steam  would  not 

have    an  oxidising  action,  that   al    the    temperatures  in 

question  the  dissociation  ol   Bteam  was  f.,i   too  amaHfoi 

occur.      Hi.  Basaetl  had  suggested  that  as  cuprous 

did    ,„,i    dissolve    in    molten    silver,    it    was    im- 

„le  would  do  bo.     I  Ii"  analog]   was  not 

,   Wl  I  mi        Sill ddi     -' i    in    somewhat    the 

same  "relation  to  molten  silver  as  a  hydrated  compound 
ilhl  to  water. 

Mr     II.  .1.   U  ITS    '•    -ai'l   that    -lean,   was  use.1  to  ovnh-e 

the  impurities  in  thi  silver.  Steam  did  oxidise  them,  but 
not  the  Bilver.  ii.  )  did  not  blow  the  Bteam  through 
during  the  ladling  operation;  they  blew  the  steam  on  to 
the  surface  of  the  silver. 
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THE  DURABILITY   OF  PAINTS;   INVESTIGATIONS 

BY.  THE   U.S.  PAINT    MANUFACTURERS' 

ASSOC]  \TION. 

BY    HKSRY    A.    GARDNKK. 

Abstract. 

The  maker  of  paints  desires  knowledge  regarding 
the  wearing  propertiee  of  pigments,  in  order  to  prepare 
) ■nut  coatings  proper  for  different  purposes.     Knowledge 

of  this  nature  may  be  obtained  only  from  practical  field 
tests,  and  the  following  is  a  description  of  some  of  these 

tests. 

In    December,    1907,    the   U.S.    Paint    Manufacturers' 

Association  erected  at  Atlantic  City.  N.J.,  a  long  wooden 
test  fence  upon  which  were  placed  560  panels  of  wood — 
of  three  grades,  white  pine,  yellow  pine,  anil  cypress. 
Upon  the  panels  were  painted  a  series  of  47  paints,  made 
from  both  single  and  mixed  pigments.  Mo9t  of  them 
were  applied  in  three  colours — white,  yellow,  and  grey. 
The  fence  was  under  the  direction  of  the  Scientific  Section 
of  the  above  mentioned  Association,  while  the  Master 
Painters'  Association  of  Philadelphia  had  control  of  the 
actual  painting  work.  Sub-Committee  "  E."  on  Pro- 
tective Coatings,  of  the  American  Society  for  Testing 
Materials,  agreed  to  inspect  this  fence,  and  their  inspector 
was  present  throughout  the  work.  A  year  after  plac  ing 
the  painted  panels  upon  the  feme,  an  inspection  was 
made  bv  the  various  committees  represented  in  the 
test. 

At  the  same  time  a  similar  test  fence  was  erected  at 
Pittsburg  in  the  grounds  of  the  Carnegie  Technical  Schools. 
This  fence  was  under  the  same  direction,  and  the  Master 
Painters  of  Pittsburg  did  the  work.  The-  Carnegie  Tech- 
nical Schools'  Fence  Committee  supervised  the  work  and 
assisted  in  preparing  the'  report  alter  the  painted  fence 
had  been  exposed  for  a  year. 

Several  test  fences  were  also  erected  at  Fargo,  in 
the  grounds  of  the  North  Dakota  Agricultural  College. 
These  tests  were  under  the  supervision  of  Dr.  E.  !•'.  Ladd, 
State  Food  Commissioner,  and  his  reports  contain  tie1 
results. 

The  following  are  extracts  from  the  reports  of  the 
committees  represented  in  the  Atlantic  city  tests: — 

"The  panels  painted  with  pure  while  had  chalked 
considerably  and  in  tins  respect  were  in  worse  condition 
than   many  of  the  composition  paints." 

A  mixture  of  more  than  one-  prime  white  pigment, 
when  used  alone  or  in  combination  with  a  small  percentage 
of  inert  pigments,  makes  a  paint  far  superior  to  that 
manufactured  from  one  pi  ment  alone.  The-  general 
failure  of  ba-ie  carbonate-white  lead  when  used  aim 
so  marked,  as  to  be  a  conclusive  demonstration  ol  its 
unfitness  for  nee  along  'he  coast.  \  large  percentage 
of  white  lead  in  a  paint,  however,  90  tar  Bhows 
excellent  results  when  the  pigments  combined  therewith 
an-  refected  wit*  regard  to  a  proper  balance  of  qualities 
and  a  pro|«-r  compensation  for  defects." 

"Gypsum  must  be  used  with  eli-erct;on  in  the  paint 
coating,  because  of  it-  solubility  and  liability  to  leach 
thnpugh  the-  coating  of  linoxyn." 

Calcium  carbonate,  blanc  fixe,  and  barytes  seem  to 
be  useful  when  tie-  percentage  used  1-  well  subordinated 
to  the  percentages  of  prime  white  pigments.  The  use  of 
mixtures  of  blanc  fixe  and  barytes,  which  are  physically 
different,  though  chemically  the  same,  pennite  advantage- 
to   be  taken  of  their  different    sized    particles.'' 

"  Magnesium  silicate  (asbestine)  and  silica  see,,,  to  he 
useful  when  used  in  small  proportion! 

"The  complete  failure  of  paints  containing  large  per- 
centagee  of  bthopone  demonstrate  it-  unsuitability  for 
outside  work.  The'  paint-  containing  this  pigment,  which 
lasted  the  best,  were  those  mixed  with  some  zino  oxide 


and  calcium  carbonate.  A  large  percentage  of  the  latter 
together  with  less  lithopone  might  give  a  combination  of 
value  for  outdoor  use.  The  softness  of  this  pigment 
seems  to  require  for  outdoor  use  the  addition  of  such 
hardening  agents  as  zinc  oxide,  and  in  the  tests  outlined 
for  the  future'  such  combinations  will  be  tried." 

"The  blues,  which  had  the  greater  permanence,  were 
applied  to  panels  with  sublimed  white  lead  (basic  sulphate- 
white  lead)  and  zinc  oxide. 

"The   basic   carbonate   white   leads,    which   wen-   tinted 
with  blues,  showed  marked  failure,  and  in  some  cases  the 
original   blue   panels  could  not    be  distinguished  from  the 
panels  of  untinted  basic  carbonate-white  lead  because 
the  fading. 

"The  chrome  green  tested  was  in  excellent  condition. 
It  did  not  fade  and  was  practically  free  from  any  mildewed 
appearance.  The  bronze  green,  however,  had  lightened 
somewhat  and  had  whitened  in  some  places;  a  mildewed 
appearance  was  shown  in  spots.  This  appearance-  is 
possibly  due  to  segregation  of  carbon." 

The  following  observations  are  taken  from  the  rejMirt 
of  the  joint  inspection  committee  on  the  Pittsburg  Tesl 
Fence  : — 

"A  mixture  of  more  than  one  prime  white  pigment, 
whether  this  mixture  be  alone  or  in  combination  with  a 
small  percentage  of  inert  pigment,  produces  a  paint  far 
superior  to  a  paint  manufactured  from  single  pigme 
such  as  lithopone,  white  lead,  and  zinc  oxide-.  The 
committee  do  not  say  that  all  composite  paints  are  of 
equal  value  or  arc  to  be  recommended,  but  the  higher 
types,  as  evidenced  by  the  appearance  of  the  panels, 
arc  superior  to  the  single  pigment   paints." 

At  Xorth  Dakota  the  report  of  the  Committee  gave 
results  similar  to  those  obtained  at  Pittsburg  and  Atlantic 
City.  Their  report  states: — "The  wearing  of  the  paints 
made  from  white  lead  and  zinc  oxide  seemed  to  indie  ate 
that  a  percentage  of  an  inert  pigment  would  have  been 
beneficial.  The  high  type  mixtures  of  pigments  ecu 
taining  leael  and  zinc,  with  moderate  percentages  of  inert 
pigments,  on  good  wood,  were  in  excellent  general  condi- 
tion :  in  fact,  much  superior  to  the  single  pigment  paints. 
Their  surface-  exhibited  only  minor  checking  and  moderate- 
chalking  with  good  maintenance  of  colour,  and  well 
adapted  to  repainting."  All  this  information  geecs  to  show- 
that  the  only  paint  which  will  satisfactorily  meet  all-round 
conditions  for  the  painting  eef  wood,  in  the  districts  whi 
these  tests  were  made,  i-  one  that  is  manufactured  of  two 
or  more  prime  white  pigments,  properly  ground  in  pure 
linseed  oil.  and.  in  some  eases,  containing  a  perccnti 
of  inert   pigment. 

Searches      into      the      nature'      of     the     paints      used 

for       iron       and      steel      have      1 n      recently      made. 

which  have  enabled  certain  rules  to  be  formu- 
lated, as  Hi'-  value  of  pigments  for  this  purp 
The  tests  were  maile  upon  oil  pigments  largehj 
used  in  the  production  ot  paint,-,  in  order  to  determine 
which  possess  stimulative,  which  inert,  and  which 
inhibitive  characteristics  when  in  contact  with  steel 
in  the-  presence  of  water,  and  the  results  appear  in  a  report* 
by  Dr.  Allerton  Cushman,  recently  issued  by  the  United 
State-    Department    'if    Agriculture. 

In  order  to  make  a  prai  tical  field  test  of  the  value  of  the 
various  pigments,  the  Paint  .Manufacturers'  Association 
erected  a  -eiio-  of  steel  tesl  plates  at  Atlantic  City. 
upon  which  to  paint  in  oil  all  those  pigments  which 
previously  had  been  tested  in  water  colour  by  so  many 
investigators. 

It  was  too  early  to  make  a  report  upon  the  value  ol 
the  various  pigments  in  the-  fall  of  1909,  but  a  few  observa- 
tions recently  made,  may  not  be  cent  eef  place  at  this 
time:  The  white  leads  (corroded  and  sublimed) 
zinc  oxiele  pigments  appear  tee  have-  well  protected  lbs 
stee  I  and  iron.  The-  pure  white  leads  have  shown  a 
tendency  to  early  and  heavy  chalking,  but  the-  steel 
beneath  seems  in  good  condition.  The  zinc  oxide  has 
shown  a  tendency  toward  checking  and  cracking,  possibly 
because  insufficient    oil    was   used    in    its   grinding.     Ziw 
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oxide  mixed   with  silica  ui    white  lead   i     giving  efficient 

protection,     The    red    ir tides    applied    to    the         el 

plates  seemed   t"  linve  done  well,  with  the  exception  .f 
ii  in  red,  "ii  w  hi'  li  there  seems  t"  In-  a  slight  cxudal  n  n 
..I  ili«-  calcium  sulphate  contained  in  it. 

It    ji   i miIv   in  report  i'ii  the  value  "I  the  graphite, 

lampblack  and  i  irl black  films.     They  are  -till  intact 

and  the  colour  prevents  close  exai ntion  ol   the  tindet 

I \  > 1 1 •_  surface.  However,  it  was  observed  that  wherever 
die  plates,  which  were  painted  with  these  pigments, 
bad  been  abraded  i"  tin-  least  degree,  very  active  corrosii  u 
hi. I  started,  and  appeared  in  I"  preading  underneath 
tlic  paint  coal  it 

Tli'-  plates  painted  with  red  lead  were  in  exoellenl  cor 
dition,   a-   were   also   those    painted    with   aim    chrumate 
.ui'l  /iiu-  and  barium  chromate.      In  tin-  case  ol  tic-  plates 

painted  with  ' i  In ate,  several  abrasions  mail'-  at  the 

time  ui  erecting  the  fence  disclosed  tin1  clean  steel  plate 

which   had   suffered    practically    n Tosion.     Tin-,    pre- 

iumably,  was  due  to  tin-  fart  that  zinc  chromate  being 
itightlj  soluble  had  kept  the  abraded  places  in  a  pa 
Mat*-.  'I'll'-  plates,  w  lin  h  win-  primed  with  various  inhibi* 
live  pigments  and  topped  with  the  same  Becond-ooat, 
■how  tint  either  red  lead  or  zinc  chromate  are  the  safest 
pigments  to  use  for  this  purpose. 

'lin-  plates  which  were  coated  with  red  lead  and  second- 

ited  with  bitumen  and  coal  tar  paints,  disclosed  a 
marked  cracking  of  the  tup  coats,  through  which  the  red 
lead  used  as  a  prime  coater  could  In-  distinctly  seen. 
Unequal  expansion  of  the  two  coats  is  partlj  responsible 
f  a  tins  fault,  as  well  as  the  action  of  light  upon  coal  tar 
pints. 

The  appearance  ol  the  plates  painted  with  Prussian 
blue  was  perfect.  The  paint  was  in  mosl  excellent  condi- 
tion and  possessed  a  very  high  gloss,  thus  demonstrating 
the  value  of  fcrrocyanides  as  excluders  of  moisture  and 
retarders  of  oxidation. 

Those  plates  painted  with  calcium  sulphate  (gypsum) 
-In. wed  tin-  most  marked  corrosion,  the  plate-  showing 
brown  oxide  of  iron  working   itself  completely  under  the 

■  '  illg. 

Calcium    carbonate   and    barium    sulphate    when    used 

alone  were  in  very  had  condition,  early  chalking  and 
destruction  of  the  film   having  taken  place. 

The  samples  of  steel  which  wen-  exposed  unpainted 
after  having  been  pickled  showed  varied  degrees  t  I  cor- 
nel containing  manganese  and  other  impurities 
cither  in  small  quantity  or  evenly  distributed,  being 
OOrroded  evenly  and  without  any  marked  pitting.  How- 
ever, those  plates  which  were  exposed  unpainted,  but 
having  the  mill  scale,  showed  more  rapid  corrosion  and 
more  pitting  than  those  plates  not  having  the  mill  scale  ; 
in  but.  some  of  tln-e  plate-  having  the  mill  ecale  corroded 
in  certain  sjK.t-  in  an  extremely  rapid  way.  leaving  certain 
areas  with  the  null  scale  unacted  upon.  The  mill  si  ale  in 
this  i  as.-  would  ai  t  a-  a  surface  upon  which  Un-  hydn  •_<  n 
evolved  during  the  electrolytic  action  which  accompanies 
corrosion  could  he  catalyzed  to  form  water,  thus  allowing 
the  corrosii  n  '"  proceed  very  rapidly.  Tin-  I  ear-  i  ui  the 
statement  of  Walker.*  regarding  the  functicn  <f  oxygen 
n  'In-  corrosion  of  iron  and  the  action  of  mill  scale  a-  a 
depolarising  sin 

N'h  rever  aii  abrasion  appeared  upon  the  paint  coatings 
"f  the  various  panel-,  different  results  were  noted.  In 
the  case  of  panels  which  were  painted  with  certain 
stimulative  material-,  abrasions  showed  pn  gressive 
n  had  proceeded  and  pitting  was  evident,  while 
in  the  case  of  panels  painted  with  high  power  inhibit ive 
materials,   the  steel   was  in   very  g I   condition. 

line  of  the  most  striking  results  of  the  tests  is  the  effei  t 
on  tie-  hie  of  a  paint,  if  the  addition  of  a  very  small 
percentage    of    colour    (lampblack,    chrome    yellow,    inn 

de,  etc.).  The  North  Dakota  paint  tests  showed  i 
marked  improvement  in  the  wearing  of  white  leads, 
tinted  yellow  or  grey,  over  that  of  untinted  leads.  The 
I'-  of  tin-  te-i-  at  Atlantic  (  ity  and  Pittsburg  con- 
tirmed  this  in  the  ease  of  whites  composed  of  lead  and  zinc. 
The  only   whiles  approaching  the   wearing   value  of  the 

Trans     linn.   Elcctrocliem    -         Vol:  HH 


tinted    »lnie-    were   certain    mixtures  of   lead   and    zinc, 

rallj   with  a  small  percentage  ol  inert  pigment  added. 

Tli  ii  i  in-  wearing  value  ol  a  pamt  appean  1 1  1 1  dependent 
upon  H     containing   more  than  on.    pigment. 

An  additii I    iuceou    pigmenti  appear  to  be  valuable 

in  increasing  the  wearing  propertic  "i  pain!  1 1" 
statement  "i  Toch  thai  an  addition  "I  Bilica  to  white  had 
considerably  proli  nged  tin-  hie  of  the  pamt  confirms  this 
experience.  It  i-  well  known  that  corroded  whiti  lead 
ait-  upon  linseed  oil,  bul  Buch  paints  may  i»  made  com- 
parative! j    in. ..ii. e   toward    tie-    linseed   oil    by   grinding 

wiih  them  -iime    ii    pigment,     Tin-  explain    <••  some 

extent    the   action   of   ochre,    Bilica,  barytes,  lampblack, 

and   i  In ■■  yellow. 

The  ability  of  certain  pigments  to  absorb  and  of  other 
pigments  to  prevent  tin-  passage  of  ultra-violet  rays  no 
doubt    has  some   bearing   upon   their  action   in  a   pamt 

Tic-   reflecti I    lighl    by   whit'    paints   might    tend   to 

preserve  any  delicate  colours  underneath  them,  while 
black  painti  have  the  contrary  effect  Black  pigments, 
-mil  a-  lampblack  ami  carbon  black,  an-  very  slow  driers, 
ami  tend  to  form  films  with  linseed  oil.  which  an-  for  some 
period  excellent  excluders,  remaining  quite  clastic  and 
durable.  The  chemical  and  heat  rays  of  the  sun,  absorbed 
an  online  to  the  selective  action  of  the  pigment, 
undoubtedly  have  some  effect  upon  the  drying  ami 
longei  ity  of  the  oil. 

Delicate  pigments,  such  as  Para  red  ami  other-,  need 
rare  111  selection  of  foundations.     Canadian  and   British 

painters  often  add   red   lead  to  the  white  lead  used  in  the 

priming  of  wood,  a-  a  better  base  than  white  lead  alone. 
Results  obtained  in  the  United  states  indicate  that  a 
combination  of  lead  and  zinc  with  a  small  percentage 
ol  suitable  mineral  pigment   gives  the  best   results. 

Tin-  French  Government,  with  its  laws  prohibiting  the 
use  of  white  lead,  appears  to  he  ultra-conservative  in  con- 
demning so  valuable  a  pigment,  The  use  of  sine  oxide 
alone,  which  is  the  present  practice  in   France,  cannot  be 

recommended  for  all  purpose-,  an\  more  than  the  use  of 
white  lead  alone  for  all  purposes:  J.  Ci  nick-hank  Smith 
Bays:  "The  question  of  admixtures  of  pigments  is  one 
which  the  paint  grinder  cannot  evade.  The  keenest 
supporter  of  oxide  of  rfnc  will  find  frequent  occasion  to 
recommend  white  hid  for  some  <]<•-<  ilie  purpose,  ami  the 
champion  of  so-called  'pure  paints'  will  not  readily 
spurn  the  aid  of  barytes  or  gypsum  or  whiting  or  asbestine. 
Each  possesses  merits  and  demerits,  both  have  their  value 
for  specific  purposes,  and  each  should  he  used  with  due 
r.'gard    to    its   inherent    limitations." 

Discussion. 

Mr.  G.  THOMPSON  said  that  the  Paint  Manufacturers' 
Association  decided  on  a  series  of  tests  at  Atlantic  City 
on  the  lines  of  tesVs  made  by  Professor  Ijidd  in  North 
Dakota,  and  asked  Committee  "K"  of  the  American 
Society  lor  Testing  Materials  to  act  as  an  inspti  ti"ti  com- 
mittee. There  was  some  opposition,  on  the  eronnd  that 
i  ommittee  "  E"  would  have  no  control  over  the  tests. 
but  the  majority  agreed  to  act  as  an  inspection  committee. 
although  it  was  admitted  that  the  scheme  "f  tests  was 
crude  and  unsystematic.  It  was  agreed  that  the  details 
of  this  painting  should  he  submitted  to  a  sub-committee 
of  Committee  "  E."  hut  no  details  were  furnished. 
In  painting,  the  priming  coat  was  the  key 
to  tie-  wh"l.-.  and  unless  the  priming  coat  penetrated 
the  wood,  and  became  sufficiently  hard  before  the  second 
coat  was  applied,  "  checking  "  and  early  destruction  of  the 
point  was  inevitable.  These  test-  wen  oondooted  in  the 
winter  time  in  sheds  when  the  temperature  was  down  to 
7cro  C.  I'nder  these  conditions  no  pamt  could  penetrate 
wood.  After  on.-  year  a  reimrt  was  made  to  Committee 
"  E."  which  -t. it'il  that  the  white  lead  paints  chalked 
considerably,  and  in  this  respect  were  considerably  less 
efficient  than  many  combination  paints.  The  paint  on 
the  fence  at  the  present  tunc  was  in  very  had  condition. 
and  after  tw  years  none  ol  the  paints  wae  worth  anything. 

Tests  of  this  kind  wen-  imt  scientific.  Eighteen  years 
ago  he  undertook  a  series  of  Mm  panel  tests,  solely  for  the 
purpose  of  finding  the  effei  t  of  variation  of  priming  on  the 
durability  of  paint,  and  found  that  a  soft  priming  coat, 
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no  matter  how  produced,  resulted  in  "  ohecking."  He 
thru  made  over  two  hundred  panel  testa  to  determine,  on 
in  exterior  paint  all  boards  being  painted  alike  -what 
tin-  effect  of  variation  in  the  pen  entagc  o)  pigment  ?  i  Ine 
set  of  v-t<  used  100  lb.  of  paste  paint  to  fonl  gallons  of 
oil.  :  another  '.mi  lb.  of  paste  to  four  gallons  of  oil  ;  and 
another,  II"  lb.  of  paste  to  four  gallons  of  oil.  The  result 
was  that  the  110  lb.  formula  checked  less  than  the  90  and 
100.  The  proportion  of  pigment  present  thus  Urgely 
determined  "chalking."  Ml  the  work  the  Paint  Mann 
facta  n  had  done  would  have  to  be  done  over 

again. 

The  addition  of  lamp-black  undoubtedly  increased  tin- 
durability  of  all  paint,  and  the  addition  of  zinc,  other 
things  being  equal,  did  this to  white  lead.  This  he  believed 
was  because  most  coloured  pigments  were  very  much  finer 
than  ordinary  paste  paints,  fellow  ochre  contained  silica, 
and  so  did  silex,  but  ailex  was  coarse,  while  yellow  ochre 
was  very  fine.  Thej  were  told  by  Mr.  Gardner  that  white 
lead  contained  50  |ht  cm:,  of  coarse  particles.  This 
was  not  the  case.  Photomicrographs  of  classified  portions 
of  white  lead,  which  showed  only  2  per  cent,  of  coarse 
particles,  had  been  shown  by  himself  at  a  meeting  of  the 
Section,  and  he  said  at  the  time  that  these  ought  to  be  taken 
out.  Pure  old  Dutch  process  white  lead— if  further 
pulverized  would,  at  tames,  increase  in  durability .  The 
addition  of  sublimed  white  lead  under  some  circumstances 
would  improve  paint.  This  did  not  take  from  the  fact  that. 
of  all  the  white  paints  used  in  the  United  States,  fully  one- 
half  was  straight  white  lead  paint,  used  by  competent 
painters   who  knew    how    to  apply   it. 

Mr.  A.  H.  Babih  protested  against  the  statement  that 
i  oiiimittee  "  E,"  or  any  siih-coinniittee  of  it.  had  the  super- 
vision of  this  Atlantic  (  iiy  fence.  They  did  inspect  it  ; 
he  was  on  that  committee  of  inspection,  ami  his  conclusion 
was  substantially  the  same  as  that  of  .Mr.  Thompson. 
The  panels  on  the  fence  were  in  very  had  condition  ;  the 
best  of  them  were  not  good. 

While  "  chalking  "  was  not  a  desirable  thing,  it  was 
better  than  peeling,  and  the  panel-  which  chalked  most  were 
those  which  had  a  considerable  body  of  paint  on  them. 
"  Chalking  "  implied  that  the  face  of  tic-  pigment  hid  lost 
most  of  its  hinder,  but  still  adhered  ;  it  possessed  a  certain 
amount  of  toughness.  Hard,  brittle  paints,  when  the  oil 
deteriorated,  washed  off  with  rain,  and  did  not  chalk 
because  the  outer  layer  which  would  show  it  had  gone  : 
the  paint.-  which  did  not  chalk  were  either  in  that  condition, 
or  had  peeled  and  left  the  wood  entirely.  The  worst  thing 
that  [paint  could  do  was  to  ccmie  nil;  ami  a  paint  might 
chalk  considerably  and  still  have  a  substantial  !><»<l\ 
beneath. 

A  few  weeks  since  a  letter  of  complaint  was  sent  to  the 
National  Lead  i  o.  by  a  customer  at  I  amden,  S.C.,  who  said 

he-  painted  his  house  with  two  coats  of    \tlantie  white  had 
and  linseed  oil  nine  years  ago,  and  thai   tic-  paint  ought 

to     hale     lasted    l"!li'er.        With     the     letter     lie     -i  lit     up     -omc 

-|»  eiiiieii  pices  of  the  lattice,  which  w ere  painted  only  on 
the  front  side.  Here  was  one  of  the  samples.  There 
not  a  crack  or  dele,  t  in  it. 
Reference  had  been  made  to  a  French  law  against  the 
iis>-  of  while  lead.  There  was  no  law  in  France  which 
proUibitefl  or  limited  the  use  of  white  lead  it  the  present 
time  hut.  a  lav.  «a-  passed  recently  to  the  effect  that 
In  fhre  years'  tine  white  lead  should  he  prohibited  as  a  paint 
in  France.  There  had  been  n  law  in  Austria  limit  in  on 
ie-tiatiiie  the  use  of  white  lead,  hut  it  had  been  repealed 
within  the  |m|  year.  There  had  been  mi  inquiry  in  Gei 
in  mi.  hut  the  I  lei  man  puhlie  officials  found  that  there  wa: 
practically  ho  lead  poisottirig  and  that  no  legislation  was 
needed,    so   none    wa  I        Th<      French     Mini  tet 

Oi      •     "llllllelee     ,|t      the     III I   I  I .    '  I      t'e-      |  ;l  \\      ill)  .  \  I-     1 1  |e  1 1 1  i  I  U  led 

was  propo-'-d.  i  '  eived    report*  frotH  156   ho  pit  ds,  nil    of 

which  stated   thai    tin--,    hid    not    had    a    death    from    lead 

poisonlag  id  twelve  ye&i 

He  did  not   -a \    that    white  lead  "'     tin   hct    paint  by 
itself,  or  that   it   might   not    he  improved   '",    mixing   with 
Hi  a  -.    hut    lu-  did    say   that    w  lute    |,  ■  ....  I    p  ,e.l 

and    that    comparatively    Ijttlc    was    known    at    the    present 


i  inn-  in  ie  nd  in  the  e lice ts  of  mixing  of  it  with  so-called 
in  i  pigments."  Experiments  should  he  carried  on, 
nut  only  h\  private  associations,  hut  by  societies  like  the 
American  Society  feu-Testing  Materials,  and  all  theii  rep 
should  be  published  ;  but  it  was  in  the  highest  degree  unwise 
to  make  a  report  after  a  year,  or  two  years,  saving  that  the 
experiments  conclusively  showed  certain  results.  A  (mint 
test  was  never  done  until  the  time  came  to  repaint :  it 
w  i-  essential  to  know  th  ■  condition  of  the  surface  at  the 
co  1  of  that  time,  no  matter  whether  it  was  iron  or  wood. 

The  iron  fences  at  Atlantic  City  ware  more  satisfactory 
than  the  wooden  one;  they  were  better  prepared,  and 
showed' progress  since  the  wooden  fence  was  built.  A 
the  author  had  said,  the  zinc  eliminate  and  the  "  in- 
hihitivc  "  prussian  blue  were  in  good  condition;  the 
"stimulative"  prussian  blue  was  perhaps  a  trifle  better 
than  the  other,  and.  in  general,  all  the  "stimulative" 
paints  ware  in  excellent  condition,  while  nearly  all  the 
"inhihitivc"  paints  had  perished  or  greatly  deteriorated. 
A  dark  coloured  paint,  other  things  being  equal,  was  likely 
to  stand  weather  better  than  white  paint.,  because  it  did 
not  allow  the  penetration  of  the  actinic  rays  to  which  a 
av.it  deal  of  destruction  was  due.  In  these  experiments 
the  dark  coloured  paints  had  shown  up  better  than  the 
light  ones  made  out  of  practically  the  same  materials. 
Mr.  II.  A.  GARDNER  understood  Dr.  Sabin  to  say  that 
linseed  oil  films  were  not  permeable  to  moisture,  and 
that  the  theory  of  water  forming  a  semi -solid  solution  with 
dried  linseed  oil.  by  which  the  passage  of  water  through 
paint  films  was  explained,  was  faulty.  It  had.  however, 
been  proved  in  their  laboratory,  by  sealing  dried  oil  films 
over  the  mouths  of  bottles  containing  weighed  amount.-  of 
sulphuric  acid,  that  moisture  passed  through  these  films 
and  was  absorbed  by  the  acid.  The  bottles  were  exposed 
lo  a  saturated  atmosphere,  and  weighed  carefully  every 
lew  days.  The  increase  in  weight  was  enormous  in  some 
eases,  and  showed  that,  the  moisture  absorbed  by  the  acid 
went  through  the  paint  film,  cither  bee -.use  of  the  porosity 
of  the  film  or  beeaii-e  it  formed  a  semi-solid  solution  with 
the  film. 

Dr.  Sabin  also  said  that  coarse  particles  in  paint  were 
objectionable,  and  gave  an  uneven  film  which  was  apt  I" 
split  at  lie-  rougher  places.  If  this  were  true,  »li\  should 
corroded  white  lead  be  used  a-  a  paint  V  i  ertain  varieties 
of  it  contained  from  30  to  50  per  cent,  of  large,  coai  i 
particles,  and  would,  according  to  Dr.  Sabin's  statement, 

make   a    very    uneven   film.     He   further   underst I    Dr. 

Sal. in  to -a\  that  the  best  pigment  for  making  a  paint  should 
be  extremely  fine;  in  fact,  that  the  liner  the  pigment, 
the  belter  the  paint.  But  zinc  oxide  was  an  extremely 
fine  pigment,  much  finer  than  white  lead.  and.  accordin 
this  line  of  argument.,  it  would  form  the  best  paint.  \-  B 
result  of  experiment,  zinc  oxide  properly  mixed  with 
white  Lad  formed  the  best  base  for  paint.  The  Scientific 
Section,  in  making  these  exposure  tests  at  Atlantic  City 
and  Pitt-burg,  were  endeavouring  to  find  out  jn-l  what 
pigment     -hould    be     used     in     different     places       Such 

honest     .  llo    .     should    not     be    ridiculed.. 

Or.    Thompson    said    that    the   silica    in    ...  hie    wa      

the  same  as  the  silica   which  is  found  as  pure  silo..     But 
the  o.hics   on   the   market   all   contained   free   silica.     It. 
therefore,  free  silica   alone  was  used   in   a   white   paint,   it 
would  give  the  same  reinforcement  as  ochre  did  in  a  til 
paint. 

Regarding  the  supervision  of  the  various  fence.-:    the 

Atlantic  Citj    w len  fence   was  under  the  inspection  of 

Committee"  I-:."  The  Atlantic  Citj  steel  fence  was  under 
the  direct  supervision  and  inspection  of  a  special  bodj 
formed  from  Committees  "  K"  on   Preservative  Coatings 

mil     •■  II"     on    the    oi     Iron.      I  »f     this     body, 

Hi.  . MliaionS.  Cushman,  of  the  Office  of  Public  Road-. 
U.S.  Dept.  of  Agriculture,  was  chairman. 

Regarding  the  excluding  and  rust  inhibiting  properties 
of  paints  for  iron  and  steel,  it.  was  desirable  to  secure  both 
these  properties  in  such  a  paint.  After  the  p  gin.-iit  had 
been  ,ai.  fully  chosen  for  its  inhihitivc  value,  the  vehicle 
should  be  sell,  ted  with  care.  Combinations  of  linseed  ell 
with  various  gums,  such  as  kauri  and  .opal,  fended  I.,  form 
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when   spread   out,   films   which    wore   good   exoludei       t 
moisture       Vftei  .  mil  inui  .1  ■  -  ■  po  lire  all  films  broke  il<  i  i  . 

,in. I  ill.   imports i  haviug   '  pigment  of  the  inhibitive 

l\|»  was  shown  precisely  atthi    poinl       If  the  pigment  were 

.if  an  inhibitive  type,  moisture  which  went  th idi  would 

I, iv.    little  ill.-,  I  upon  the  corrosion  of  the  steel  beneath 
if  the  pigment  were  ..t  a  stimulative  t  v  pc,  galvanic  currents 
were  apt  t..  lie  set  up,  and  corrosion  Would  rapidly  follow. 

Hi.  Sabin  stated  thai  nine  oxide,  which  in  a  wnter  test 

proved  .i  g I  inhibitor,  was  found  on  the  test  panels  t.> 

I..  ■  \.  t\  bad  Btiraulator.  Now,  as  a  matter  of  nv  t,  on< 
,.(  ill,-  paints  giving  the  greatest  amount  of  protection  to 
i  [  beneath  was  .1  mixl  ure  nf  unc  oxide,  w  bib  li  id 
ind  (iliea.  \\  henever  /in.  oxide  was  us.-.l  on  iron  and  steel, 
11  gave  good  results  if  it  had  sufficient  oil  I"  prevent 
Backing.  In  In*  opinion,  some  "I  the  best  inhibitors  on 
tlic  steel  plates  were  white  lead,  aim  oxide,  /in.  chroiuate, 
chromate  of  lead,  pnissian  blue,  ninc-and-bariusa 
shromate,  and  mixtures  of  these  pigments. 

M,  N.  J.  Law  wid  that  hi  went  with  four  others 
in  Han  h,  1909,  and  spent  two  whole  days  and  one  half  day 
Inspecting  one  side  of  the  fence.  He  had  inspected  the 
Atlantic  1  iiv  test  fence  nine  times  since  Christmas,  watch- 
ing particular  panels  to  note  the  progress,  and  to  anticipate, 
i(  possible.  by  the  us.-  of  high  power  glasses,  what  would 
soonr  in  the  next  thirty  days.  It  struck  him  as  being  most 
interesting. 

When  .inn-  committees  inspected  a  fence,  tiny  wenl 
■  •in  in  ii  motor  car,  provided  with  charts,  etc.  The  fence 
Mceived,  perhaps,  thirty  minutes  of  concentrated  attention. 
Bow,  after   such    a  shorl   inspection,  did  they  arrive   at 

IB  this  kbowledg.        \ mmittee  of  any  society  under 

such  conditions    was  competent  to  arrive   al   a    decision 
off-hand  how  they  were  to  make  paint. 


THE     DURABILITY     OF     PAINTS;      SOME 
FALLACIOUS    Til  Kim  IKS. 

BY    PEOF.    A.    II.    SABTN. 
Abstract. 

Recently  tin-  theory  has  been  proposed  that  paint 
i-  similar  to  concrete  in  structure.  In  concrete, 
however,  the  spaces  between  the  inactive  materials 
ar>-  ocoupied  by  cement,  and  the  pieces  of  stone  rest  one 
u|m .11  another  in  partial  but  actual  contact  ;  in  paint,  the 
so-. -idled  voids  are  occupied  by  linseed  oil,  and  the  particles 
8oat  about,  suspended  in  this  liquid.  Let  n<  take  a 
particular   case,    where   the   facts   -ir.-    known    with   Borne 

of  accuracy  ;  if  we  have  a  gallon  of  white  lead  putty. 
in  which  less  than  two-thirds  the  Imlk  is  actual  pigment, 
■ad  th.-  r.-st  oil,  we  may  assume  that,  the  oil  at  least  fills 
what  would  otherwise  be  the  voids  of  the  pigment.  To 
■  ink.   .1  paint  of  tin-  '_m1I.hi  ••!  putty  we  must  add  about 

i  1  three-quarters  gallons  of  oil—  nearly  three  times 
II  much  as  of  the  putty.  Therefore  111  the  paint  the  solid 
particles  comprise  less  than  one-fourth  the  whole  volume  ; 
and   if   th.  y   are   unit. irmly   distributed,   each    particle   is 

i.,1  from  th.ise  nearest  111  every  direction  by  six- 
tenths  of  its  own  diameter.  It  the  oil  contracts  2(1  per 
.•lit.  in  drying,  the  particles  are  siqmrated  by  hall  theii 
diameter  in  the  dry  film.  These  conditions  arc  radically 
different  from  those  of  concrete,  and  any  talk  of  the  par- 

mutualh  supporting  one  another,  as  the  fragments 
J.,  in  concrete,  is  obviouslj  irrational.  Such  a  theory 
would  not  deserve  serious  consideration  if  it  wen-  not  for 
the  fact  that  the  scientific  secti 1  the  Paint  Manu- 
facturer-' Association  of  the  United  States  is  spending 
thousands  of  dollars  in  cir.  ulatin.  statements  that  this 
is  a  great   scientific  discovery. 

It  has,  moreover,  been  shown  by  Mr.  Robert  .lob.  who 
made  a  long  series  of  careful  teste,  as  chemist  for  tin- 
Reading    railroad,    that    the    value    of    a    udv.-n    pigment 

1 lases  as  11  is  more  tm.-h  ground  ;   and  this  agrees  with 

th.-   practically    universal   experience   of    paint    manufac- 
turers, win.  require  their  pigments  to  be  as  fine  and  ui 
at  possible.     \\  e  should  never  |el  our  interest  in  discussing 
I  new   hypothesis  prevent   our  appreciation  of  the   basii 
»nd    tun. lament  al    facts,    anions;   which    are.    tbat   beside 


its  decorative  effect,  a   pigment   addi    vain.-  1 1    by 

ni.  n  ..  in    ii.-   1. ."  I  hi  I  ni      o)  the  film 

\    to  the  use  of  a  pigment  for  making  thi    film 
1,,  bettei   n    'i    ibrs  ion    it   has  been  said  that   parti 

1 gh  iai  li  through  the  film  give  moo-  support 

to  thi   1 ban  many  fii net       It  is  nol  fa mpare 

1  pain)  hi  in  with  1  maoadam  pavement,  %•  1  the  lattei  may 

suggest  so thoughts,     [nsnch  a  pavement  1 Be  pii   1 

are   used   for  foundation,   smallor  «   ovei    these,    -nil 

small.  1  1.. 1  the  top,  an.l  verj  minute ■  to  nil  the  voids 

i„  the  lattei  :  11  •  ,.1.1.  \\  done  some  ol  the  large  pieces 
ma\    lea.  h  the  surface  an. I  there  the  pavemenl   quickly 

i„.  ,,i„  down.     Certainlj   »mall   1 '  u>d   thai     oti  oJ 

abrasion  better  than  large  ones. 

it   -.c.-iris   inevitable  thai   a   fine   pigment    will   ma 

more  ela-ti.    film   than   one   whose   partii  le     1 1  ■ 

For  if  we  oonsider  one  ol  these  particles  which  extends 
through  the  film,  and  then  suppose  it  to  be  broken  into 
pieces  and  the  oracks  between  the  pieces  filled  with  dried 
,,il.  th,-  latter  would  be  more  elastii  :  and  in  genera], 
elasticity  is  a  a I  quality  in  a  film 

It  is,  however,  bj  III ans  sun- that  a  pigmenl  '  1  ■ 

ing  of  particles  of  uniform  fineness  makes  the  besl  him. 
but  it  ma\  be  regarded  as  highly  probable  that  anj  de- 
cidedly .  oarse  portion  la  objet  n tote.     The  tin.  km 

the  film  is  directlj  related  to  the  fineness  of  the  pigment 
\  coarsely  ground  paint  will  run  or  slid.-  off  n  applied  in 
a   heavy  coal. 

nthei  things  being  equal,  the  smoother  1  paint  surface 
is,  the  better  for  wear;   bul  a  following  ooat  ol  paint  does 

not    hold    well  on  a   very  Bn th  under- -oat.  and   in  that 

case  a  pigmenl  with  somewhat  .-oarse  particles,  which 
make  a  rough  Burfaee,  is  desirable.     This  whole  matter  of 

the    mosl    desirable   degi 1    fineness   ol    pigments  lor 

various  nses  ha-  not  yet  been  settled,  and  will  require  a 
great  deal  ot  -  areful  work,  iboiiL'hsome  thine-  are  definitely 
known. 

It  is  well  known  that  iron  practically  does  not  rUBt 
except  in  the  presence  of  water,  and  rusting  which  take- 
place  under  paint  is  due  to  the  porosity  of  the  film  why  h 
admits  water.  It  is  assumed  that  the  protective  action 
of  the  piL'iiii-iit  is  r.lat.-d  to  it-  action  in  the  presence  ..1 
w.it.-i  and  it  is  further  assumed  (contrary  to  fact)  that 
the  oil  may  I"-  considered  as  only  a  binder,  to  k.-.-p  the 
pigment  in  place.  It  these  assumptions  were  correct,  it 
a  obvious  thai  these  experiments  would  seem  to  uulicate 
how  the  pigmenl  reaUy  acts,  These  experiment  were 
first  suggested  by  Q.  W.  Thompson,  who  found  thai  they 
did  not  lead  t..  conclusive  results,  and  dis<  ontinued  them  ; 
th.  15  were  then  taken  up  b-j  others,  notablj  bj  A  s.  1 
ma'n.  whose  writings  and"  le.tur.-  on  the  subject  nave 
caused  Ins  nam.   t,,  be  most  conspicuously  connected  with 

the  1, latter.  lie.  and  Others  ■  lO-OBI  I  'at  illL'  With  him,  hav. 
ill  this  waj  a.  iiv.. I  at  a  tentative  classification  of  pig- 
ments   as    stimulators    and    inhibitors    of    corrosion,    and 

III. let.  I mill  it-  s. 

In  this  classification  the  s ml  best  inhibitor  is  line 

oxide,  and  111  this  division  are  also  Prussian  and  ultra- 
marine blue;  the  v.rv  worst  stimulator  is  lampblack, 
and  anion,'  these  are  carbon  black  and  graphite;  among 
the  indetermiiiates  are  calcium  carbonate  and  sulphate, 
china  .lav.   red   lead,  and  orange  lead. 

II,,.,,.  if  no  relation  between  the  classification  of  pig- 
ments based  on  this  system  ol  testa  and  thai   1 '  "" 

actual  -eivi.e  u,  Oil  or  varnish  paint-.  due  18  not  ID 
opinion!     It    I-  a    t.l.t    known  to  every  one   ,a  .    ti'-ll'.    .on- 

,,!,  ted   with   the   business.     Any  system   ol   teste   jrhfcb 
proves  that  lampblack  and  graphite  are  «..r.-e  paints  lor 
iron  than  w  Inline-  Or  call  ium  -nlphate.  or  thai  these  latter 
..„„„  eqnal  to  red  lead,  and  that  nib  good 

,,„  this  use,  and  the  tx  si  ol  all  is  white  one.  simply  breaks 
down  on  inspection.  White  tint  is  a  valuable  Pg™£ 
unequalled  foTsomi  work;    bni  ri  -  worthl.-- 

as  a  paint  on  ir..„.  \\  biting  ia  ..  damage  to  .,.,>  od  paurt 
which  contains  it;  and  calcium  sulphate  will  rnsl  dm 
every  time.  , 

The    Scientifii     Section    of    the    Paint    Manufai tan  r- 

\ ition  ,  ' >"ber,  i!«.s. -..,,„  -t.-el  ,«,,.•!, 

on  a  s|-.ial  fen,,    at    All-  Which  were  expe.  ted 

...  - th.    v  due  of  this  system  of  testing  ;    photographs 
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ruiide  ■  year  biter  show  thai  the  white  lino  and  whiting 
paints  on  these  panels  have  perished,  while  the  lampblack 
rtn>l  graphite  are  as  good  as  new.  These  testa  were  not 
needed,  as  experience  Cor  fiftj  years  or  more  has 
invariably  shown  the  same  thing. 

The  obvious  Fact  is  that  pigments  are  not  suspended  in 
water  but  in  oil,  and  linseed  oil  is  one  of  the  best  insulators 
known  :  electrical  apparatus  of  excessively  high  voltage 
reels  coils)  is  often  submerged  in  linseed  oil,  to  insulate 
it:  and  while  a  dried  film  may,  because  of  its  porosity, 
leak  electricity,  there  is  no  reason  to  suppose  that  linoxyn 
is  not  an  insulator  of  great  efficiency,  not  to  doubt  that  the 
particles  of  pigment  arc  surrounded  by  an  insulating  61m. 
It  is  not  reasonabli  t"  suppose  that  pigments  imbedded 
in  a  solid  insulating  compound  will  act  as  thej  do  in  liquid 
water:  and  whether  it  IS  reasonable  or  not.  it  is  certain 
that  they  do  not.  When  J)r.  Cushman  says,  '"the  fact 
has  been  brought  out  that  some  pigments  which  have  been 
supposed  to  I.e  excellent  for  protecting  steel  should  never 
be  used.'*  no  one  doubts  his  good  faith,  ability,  or  accuracy  ; 
but  he  and  his  collaborator-  have  been  so  carried  away  by 
the  interest  and  case  of  carrying  on  these  experiments, 
that  they  .seem  to  have  lost  sight  of  the  fundamental  thing, 
which  is  that  we  wish  to  investigate  linseed  oil  paints. 
and  that  facts  known  by  the  common  experience  of  half 
a  century  arc  not  changed  by  a  week's  experiments  with 
kalsominc. 

These  tests  may  prove  something,  but  we  do  not  yet 
know  what  it  is.  The  value  of  an  observation  lies  in  the 
application  of  it,  and  there  is  no  application.  A  test 
which  appears  to  prove  something  which  everyone  knows 
is  not  so.  is  of  no  value  ;    it  involves  a  waste  of  time. 

Certain  basic  pigments,  such  as  red  lead,  may 
sometimes  act  chemically  to  inhibit  corrosion,  and  soluble 
sulphates  may  stimulate  it  ;  but  most  of  this  talk  about 
"inhibitors"  and  "stimulators,"  like  the  similar  talk 
about  the  "  law  of  minimum  voids,"  may  help  to  sell 
goods,  but  is  of  no  use  in  making  or  using  them. 

THE  DURABILITY  OF  PAINTS;    THE   ATLANTIC 
CITY    AND   NORTH   DAKOTA   TEST   FENCES. 

BY    S.    M.    EVANS    AND    L.    F.    HUCHES. 

The  results  recorded  in  the  detailed  report  of  the  inspec- 
tion of  the  Atlantic  City  test  fence  may  be  regarded  as 
confirmed  by  those  of  the  Pittsburgh  fence,  but  the  less 
drastic  exposure  of  the  latter  fence  has  not  yet  caused 
sufficient  paint  decay  to  warrant  a  detailed  report. 

Inasmuch  as  the  paints  containing  lithopone  have  been 
condemned  by  the  inspection  committees,  it  was  deemed 
advisable  to  Ignore  them.  Dividing  the  remaining  paints 
into  classes  of  seven  single  pigment  paints,  three  are  in 
bad  condition,  two  in  good  condition,  one  fair,  and  one 
not  described.  Of  eight  paints  carrying  two  pigments, 
six  are  in  good  and  two  in  fair  condition,  the  latter  both 

twining  i paque  body  but  zinc  oxide.     Of  five  paints 

i  ontaining  three  pigments  each,  three  arc  in  good  con- 
dition aral  two  1.1  fair.  Of  seven  paints  made  from  four 
pigments,  six  are  icported  as  "  good."  and  the  other  is  not 
described.  (Inly  two  examples  of  live  pigment  mixtures 
are  found — one  go. id  and  one  bad.  It  is  unfortunate 
that  there  are  so  few  of  the  e  bei  arise  the  single  failure  is 
<  learlv  attributable  to  the  large  amount  of  gypsum  used 
in  it  (formula  14).  The  two  paints  carrying  six  ingredients 
an-  both  stated  lo  be  iii  good  condition. 

These   data   ale   fairly    indicative    of    the   correctness   of 

the  contention  that  neithei  chemical  not  phy  ical  homo- 
geneity in  the  pigment  portion  of  a  paint  is  desirable; 
for  of  the  available  opaque  pigments  we  timl  Hie  record 
of  their  UHe  by  themselves  to  be  : — 

Basic  !♦■«■!  carbonate, "  type  A  ..  Bad  condition. 

,,        „        „  "  type  B  . .  bail  condition. 

"type  ('"  ..  ..  Had  condition. 

Sine  oxide      ..        ..        ..        ..  ..  Fair  condition. 

Zinc  oxide  (another  test)    ..         ..  ..  Not  stated. 

siililimed  or  basic  sulphate  white  lead  ..  Good  condition. 

Zinc  lead        ..         ..         ..         ..  ..  Good  condition. 

Or  a  percentage  of  successful  exposures  of  only  28-ii 
per  cut 
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Two  pigment  mixtures  show  75  per  cent,  good  and  none 
bad  ;  three  pigment  paints  an-  lid  per  cent.  good,  none 
bad;  mixtures  of  foul  pigments  are  N.Y7  per  cent,  good 
with  the  other  not  stated  ;  50  per  cent,  good  is  tin 
of  live  pigment  mixtures,  with  a  spec  ific  cause  assignable 
for  the  single  failure,  as  mentioned  above;  and  .-i\  pig. 
nients  in  the  mix  make  the  best  record  for  nn\  i  loss,  10 
per  cent.   good. 

Again  classifying  the  data  of  the  detailed  report  ll< '111 
the  standpoint  of  pigment  character  instead  of  from  that 
of  the  number  of  pigments,  another  interesting  scries  of 
pen  entages  is  obtained. 

Tabulating  the  fault  of  checking,  for  instance,  a  pn    < 
sivc  improvement  is  noticeable,  as  they  get  further  awa\ 
from  the   unmixed   pigments  : — 

Seven  tests  of  the  unmixed  pigments  show  checking 
85-7  per  cent.  ;  mixtures  of  two  opaiple  pigmc  ts  only 
66*6  per  cent.  ;   or  an  average  of  clucked  surfaces  for  the 

"strictly   pule"   paints,   of   77   per  cent.     The  se\ en 

paints  containing  mineral  pigments  show  checking  in 
eight  cases,  or  47  per  cent.;  but  four  of  these  contain 
over  25  per  cent,  of  reinforcing  minerals,  and  ma]  In 
therefore  considered  as  overloaded.  Excluding  these  we 
find  that  those  paints  containing  reasonable  amounts  ol 
mineral  pigments  show   checking  30-7  per  cent. 

An  interesting  feature  of  those  paints  containing  mag- 
nesium silicate  deserves  to  be  mentioned  at  this  point: 
live  mixtures  contain  this  body,  and  none  has  checked. 

From  the  fact  that  all  paints  containing  over  25  per 
cent,  of  natural  mineral  pigments  showed  checking,  it 
would  appear  reasonable  to  establish  that  proportion 
tentatively  as  a  maximum.  Probably  the  real  limit  of 
their  efficiency  is  appreciably  lower.  In  the  case  of 
paints  containing  lead  carbonate,  of  eight  mixtures  con 
tabling  50  per  cent,  or  upwards  of  this  pigment,  857  per 
cent,  show  checking,  while  out  of  13  mixes  containing 
less  than  50  per  cent,  of  lead  carbonate  only  38-4  per  c  cut- 
checked.  An  approximate  limit  for  the  general  use  of 
carbonates  of  lead  is  at  least  indicated. 

Limits  for  the  employment  of  zinc  oxide  arc  hardly 
deducible  from  the  fence  record  so  far,  although  the  con- 
sistent exhibition  of  excessive  hardness  by  mixtures  con- 
taining high  percentages  of  zinc  oxide  so  far  confirms 
previous  experience. 

Sublimed  or  basic  sulphate  white  lead  is  reported  aj 
in  good  condition  in  the  three  mixtures  of  which  it  con- 
stitutes the  major  pigment:  being  used  in  the  amount 
of  60  per  cent..  75  per  cent.,  and  1U0  per  cent.  'The  last 
two  proportions  show  a  hardness  of  only  "2"  which  is 
below  normal,  so  if  a  limit  is  to  be  established  from  the 
rather  small  number  of  examples  it  would  fall  between 
60  per  cent,  and  75.  As  the  lit)  per  cent,  mixture  ex- 
hibits no  evidence  of  checking  it  can  hardly  be  considered 
as  a  maximum. 

The  purpose  of  this  brief  memorandum  is  merely  to 
call  attention  to  the  concordance  in  the  behaviour  of 
paints  of  i  ones  ponding  formulse,  and  to  show  that  the 
characteristics  of  a  pigment  may  be  traced  and  recognised 
throughout  a  series  of  mixtures  into  which  it  enters, 
together  with  the  modification  of  its  salient  characteristics 
by  specific  admixtures. 

The  feasibility  of  a  priori  entree  ion  of  any  weakness 
in  a  paint  formula  is  plainly  indicated.  Such  a  control 
would  be  proof  of  the  long-sought  creation  of  a  science  of 
paint  making  ;  and  with  all  due  respei  t  to  those  advoi  ales 
of  rule  of  thumb  methods  who  have  ridiculed  the  idea  of 
anything  "scientific"  in  connection  with  paint  mini 
it  must  be  said  that  the  identification  and  systematizatioi 
of  the  pertinent  facts  of  paint  making  bid  fair  to  render 
the  craft   a  fairly   exact    science. 

Appendix. 

Mixtures  classified  in  the  above  paper  will  be  found  in 

bulletin  number  10  issued  by  the  Scientific  Secti I  the. 

Paint  Manufacturers'  Association.  The  words  "white 
lead."    when    used    alone,    mean    "basic    carbonate    white 

le.i.l  '        The    mixtures    used    are   as    follows; 


\ol.   \.\1V..  No.  10.) 


OBI  I  i    \KV. 


■>:<:. 


Paints  containing   two  pigments 


Page. 

i  onstituonta 

1. 

« 

White  load 
Zinc  oxide 

8. 

White  lead 
Zinc  oxide 

«. 

/.I|M-     OXldC 

Bar) t<»    . . 

■j'.i 

White  lead 
Bine  oxide 

II. 

IS 

\\  int.   lead 
Zinc  oxide 

» 

M 

White  load 
Zinc  oxide 

Bask  lead  sulphate 
Zinc  o\iilt' 

II 

i 

Zinc  oxide 
Barium  sulphate 

Per  rani 


lln 

111. II 


50-4 
19-6 


e    . 

:i7-l 


r.n 
56-0 


411-11 
Bl-0 


T'l-hi 
20-90 


ll.-.-U 
:u-l 


112-75 
87-26 


Oood. 

I 

Fair. 
Good 
Oood, 

G I. 

Good, 
fair. 


IIi.t,-  i-  .i  iti*i-rcpuiic\  bt-tweou  tin-  constituents  given 
1:1  ;unl  ill  as  representative  i>{  mixture  4T>.  This  ua. 
t-xclutleil  (r.iiu  t-i.tisiiteratiiin. 

Paints  ■  nntaining  three   pigments  : 
N       I  Constituents.  Per  cent.    State. 


White  lead 
Zmr  oxide 
Calotuin  carbonate 

White  load 
Zinc  oxide 
Blllca 


/.iih-  oxide 
Siln-a 

Calcium  carbonate 

White  lead 
x.i  in-  oxide 
I ni-rt   pigment 


White  toad 

/.mi-  oxide 
liarium  sulphate 


48-5 

4.K-3 
3-2 

38-0 

is- II 
14-11 

74-.-. 

22-1 

:i-l 

1)1-1 

:il-l 

4-8 

:i4-2:i 

:(4-77 
31-10 


' I. 


Good. 


Fair. 


Good. 


Fair. 


■  \ 

1  Imitted  f  r.  .in  th indensed  table  beginning  on 

page  28. 

Paints  containing  four  pigments  : 

Page 

Const!  tuente. 

lYr  cent. 

Mat,-. 

•2  s 

Bnbllmed  white  lead 

White  lead         

Calcium  carbonate 

29-56 
16-04. 

9-74 

11 -111'. 

Good. 

M 

White  toad        

Zinc  oxide 
Calcium  carbonate 
Kagneelum  BiUcate 

43-2 

43-4 

7-4 

IMP 

Q 1. 

SO 

Basle  lead  snlphate 
/.iin-  oxide 
Mien. -.iiim  silicate 
Calcinm  carbonate 

67-04 

311-74 

8-26 

3-Hli 

Good. 

87 

Zinc  lead  white . . 
Zinc  oxide 
White  lead 
Calcium   rart afi- 

30-0 

in. ii 
211-11 
in 

Good. 

White  toad        

Zii xide 

Barium  sulphate 
tobeetlne 

an-72 
42-M 

17-18 

S-28 

lillllti 

:il 

White  lead 
Zinc  oxide 
tsbeeUne 
Calcium  carbonate 

111-2 
4-7 
9-8 

G 1 

32 

Zinc  oxide 
Silica 

White  lead 

Basle  toad  snlphate 

32-94 

2i>-:7 
[7-2» 

20-1111 

Not  des- 
cribed, 

Knitted 

fr..n,  it,.    L-onden.a 

hmk  "ii 

page  28. 

I'.iini taining  Hvi    pi ents  : — 

Nil 
5. 

Page. 
28 

i  i  instltuenta, 

Per  cent, 

-i  ,i, 

w  int.   lead        

1 1  i 

/.i xlde 

«9-3 

Calcium  i  arbonate 

;l-:, 

Ma.-n, -.nun  i.ii Donate 

1   1 

tliiiiiiiiiiuii      nnd      magnesium 

Mh. at  >            

21- 1 

i; 

14. 

311 

Uagneslu orb  mate  ,. 

Calcium  cai ' ate 

Mil. In 1  white  lead 

/.it xlde 

White  lead        

2-sll 
2H-71I 

16.56 

Calcium  auiphate  ,    hydrated 

Bad. 

Paints  containing  six  pigments  : 
v,     Page.  Constituents. 


White  toad 
Lead  sulphate    . . 
/m,   oxiae 
i  allium  carbonate 
Barytas  and  -ultra 

Lead  sulphate   . . 
White  dead 
Zinc  oxide 
Calcium  carbonate 
Barytas  ami  Bllica 


35-9 

7-:: 
■IT.-  7 
IS-3 

2-8 

4-13 
3K-14 
27-14 
20-26 
10-03 


Good. 


' I 


Obituary. 


OSCAB  (  Ml' I'M  ANN. 

Oscar  (iuttmann  was  born  February  24th,  1866,  at 
Nagy-Beeskerek,  in  Hungary.  At  tin  comparatively 
early  age  of  23  years  In1  already  showed  remarkable 
capability  fur  literary  work  of  a  technical  land,  for  in 
the  year  IsTs  Ik-  took  over  tin-  editorship  of  "  Dor 
Bergmann."  a  teohnical  journal  devoted  to  mining, 
metallnrgy,  anil  engineering,  and  in  connection  there- 
with also  edited  the  Austro-Hurigarian  Berg-  and 
Huttenkalendei  till  1888.  In  1ST*.  I  iuttmann  obtained 
an  appointment  in  the  St.  Lambrecht  Dynamite  Works 
in  Austria,  where  dynamite  was  produced  by  mixing 
nitroglycerin  with  wood  meal.  In  lssl  he  was  called 
upon  to  in.  t  a  guncotton  factory  at  Buda-Pest,  ami 
three  years  later  the  Nobel  Dynamite  Company  en- 
trusted him  with  the  management  of  tin-  [ileten 
Dynamite  Works,  where  the  blasting  material  for  the 
construction  of  the  St.  Gothard  Tunnel  was  manu- 
factured. In  lssti.  he  was  commissioned  t<>  ret  i  instrucl 
tin-  Dynamite  Works  of  Avigliana,  in  Italy, 

Three  years  before,  < iuttmann  had  undertaken  a 
journey  of  instruction  and  investigation  to  England, 
nnd  aided  by  influential  introductions  he  was  permitted 
to  visit  a  large  number  of  Explosives  Works  in  this 
country.  The  impressions  of  this  journey  have  been 
laid  down  in  a  Bpecial  report  published  in  Dingler's 
I'olvt.  Journal.  No  doubt,  In-  must  have  returned 
favourably  impressed  with  tin-  opportunities  this 
i  ountry  offered,  for  in  1**7  in-  settled  down  in  London 
n  mi  I  ting  engineer  ami  chemical  adviser,  especially 
lor  the  manufacture  ot  explosives,  and  for  the  sub- 
sidiary industries  sucfh  as  the  manufacture  of  nitric 
acid,  sulphuric  acid.  etc. 

One   of    his    first    important   undertakings    in    this 
country  was  tin-  erection  of   the  National   Bxplo 
Works' at   Hayle,  in  Cornwall,  which  he  subsequently 
managed    for    several    years,      Later    on     he    erected 
acetone  iilants.it  Walt  ham  Abbey,  Woolwich,  Clapton, 

..ml    Manchester.     Spet  ial     tnenti oust     also    la- 

made  of  the  fin  t  that  In-  was  commissioned  to  ens  t  the 
testing  station  for  explosives  in  Reichenstein,  Germany. 

He  took  .nit  patents  for  bis  well-known  apparatus  for 

the  manufacture  of  nitrit  acid,  for  a  method  for  the 

.•in  entratii.il  of  sulphuri  acid,  and  for  the  construi  tn.n 
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i'f  condensing  towers  (Gnttjnann'e  Reaction  Tower) 
tilled  with  Btoneware  balls  oi  various  tonus.  As  a 
logical  outcome  thereol  there  followed  several  other 
patents,  having]  for  their  object  the  acceleration  of  the 
reaction  oi  gases  and  liquids  by  means  oi  coi 
substances  and  "  Improvements  in  Heat  Exchanging 
Apparatus." 

In  the  year  1892  Guttmann  published  "'  Blasting." 
■  handbook  for  the  use  of  engineers,  a  second  edition  of 
which  appeared  in  1906.  The  same  work  was  published 
in  German  under  the  title.  "  Bandbuch  der  Sprang 
arbeit."  In  this  work  he  described  bis  apparatus  for 
measuring  the  relative  force  exerted  by  different 
explosives  on  explosion.  In  1895  appeared  his  "  mag- 
num opus,"  "  The  Manufacture  of  Explosives  "  in  two 
volumes,  the  same  work  being  also  published  in  German, 
Thus  Guttmann  came  to  be  recognised  as  one  of  the 
foremost  authorities  on  all  matters  connected  with 
explosives,  and  it  is  therefore  not  to  be  wondered  at  that 
he  was  asked  in  1900  t"  write  the  article  :—  "  Schiess- 
und  Spt.-nast.dli-"  fur  "  Muspratt's  (hemic."  which 
appeared  under  the  same  title  as  a  separate  work 
in  German.  A  series  of  four  Cantor  lectures,  delivered 
before  the  Royal  Society  of  Irts  in  1908,  in  which  he 
summarised  the  progress  made  in  the  manufacture  of 
explosives  during  the  last  twenty  'years,  has  been 
published  as  a  separate  book,  richly  illustrated,  both  in 
English  and  German,  and  has  been  selected  by  the 
Smithsonian  Institution  for  publication  in  its  "Con- 
tributions to  Knowledge."  He  also  wrote  the  articles 
on  "Explosives"  for  the  several  editions  of  the 
"  ( Ihemisch  -  Technische  Unterauchungs  -  Methoden." 
Not  many  months  ago  he  revised  ami  brought  up  to  date 
the  BIS.  of  his  article  for  the  sixth  edition  of  that  work. 
About  this  time  Guttmanri  also  published  a  large 
Dumber  of  papers  in  this  Journal,  in  the  Proceedings 
of  the  Institution  of  <  'ivil  Engineers,  <  ibemiker-Zedtuog, 
Zeitschrift  fur  angewandte  Chemie,  Chemische  Zeits- 
ehrilt.  and  Zeit.  f.  da.-  gesam.  Sehiess-  u.  Sprerigstofi- 
wesen.  He  devoted  attention  to  the  construction  oi 
safety  buildings  for  Explosives  Works,  on  which  he 
read  a  paper  before  this  Society  last  year;  a  con- 
tinuation of  this  paper  appeared  in  the  last  issue  of 
the  Journal.  II.-  patented  this  form  of  construction 
l>ut  placed  no  restriction  whatever  on  the  free  use  of  his 
l>at  nt. 


Guttmann  devoted  a  large  amount  of  such  spare  lime 
as  hi-  practice  left  him  to  historical  researches  in  the 
Explosives  Industry.  Not  only  did  he  colled  the  most 
representative  documents  and  works,  hut  he  frequently 
visited  home  and  foreign  libraries,  in  order  to  examine 
and  study  old  documents.  The  fruits  of  these  s|»-.ial 
arches  an-  embodied  in  a  finely  illustrated  work, 
"  Monumenta  Pulveris  I'yrii."  which  appeared  in  1906 
printed  as  an  "edition  .1.-  luxe."  for  a  limited  number 
of  subscribers.  The  idea  for  the  handsome  volume 
published  by  the  Explosives  Section  of  the  Seventh 
International  Congress  of  Applied  Chemistry,  entitled 
"The  Rise  and  Progress  of  the  British  Explosive* 
Industry."  originated  with  him.  He  collaborated 
with  all  his   zeal    in   the   production    of   this   work. 

He  contributed  largely  to  the  Proceedings  of  this 
Society,  and  was  no  less  active  at  the  meetings  of  the 
London  Section.  He  threw  himself  with  enthusiasm 
into  the  movement  to  improve  the  technical  education 
of  chemists  and  chemical  engineers.  Thus  he  delivered  a 
series  of  four  lectures  on  Explosives  in  the  Technical 
College  at  Glasgow  and  later  at  University  College, 
London,  and  took  a  considerable  part  in  promoting 
the  scheme  of  technical  examinations  inaugurated  by  the 
Institute  of  Chemistry.  He  also  read  a  paper  on  this 
subject  before  this 'Society  entitled,  "The  Workt 
Chemist  as   Engineer." 

He  became  a  naturalised  British  subject  in  1894  lb- 
was  twice  a  member  of  the  Council  of  the  Society  "f 
Chemical  Industry:  a  vice-president  of  the  Institute  of 
Chemistry,  a  member  of  the  Inst  it  ut  ion  of  ( 'ivil  Engineers 
and  of  many  home  and  foreign  scientific  and  technical 
societies.  His  services  to  technical  progress  were 
frequently  recognised  by  foreign  societies.  (  Ui  \uciist 
2nd,  whilst  actively  engaged  as  a  Juror  of  the  Brussels 
Exhibition,  he  met  with  that  accident,  in  a  motor 
cab  collision,  which  put  a  sudden  end  to  a  life,  active, 
still  in  its  prime,  and  full  of  promise. 

He  was  buried  on  August  9th,  in  Hampstead  '  emetery. 
His  remains  were  followed  by  a  lari_"-  concourse  of 
friends,  members  of  the  Society  of  Chemical  Industry, 
the  Institute  of  Chemistry,  and  tin  Society  of  Public 
Analysts,  and  by  many  Freemasons,  he  having 
a  prominent   member  of  the  Craft. 
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■i  in, a  in ;ii.     Harper.     Set    X 

Patents. 

ntrnaeet.     W.  B.  Barv.  St.  Petersburg,  Russia.      In      lit 

18,492,  Aug.  Hi.  1H09. 
Tut  claim  is  for  an  annular,  double  walled,  dome-roofed 
furnace  having  the  chimney  shaft  in  the  space  em  I  ed 
by  the  aiinidiis.  An  annular  platform  forming  the  ole 
is  supported  by  conical  tollers  OH  ball  bearings  and  is 
rotated  within  the  furnace  chamber,  serving  to  support 
the  materials  to  be  heated.  Tin  furnace  is  heated  l.v 
liquid  or  gaseous  fuel,  the  latter  being  preheated  by  l.cing 
. -iiw-,1    to    cnt.-i     the    .  oiiiluistion    chamber    through    an 


annular  passage  in  the  furnace  wall.  The  whole  is  enclosed 
within  an  outer  wall  and  roof,  spared  away  from  the  furnace 
proper,  to  prevent  loss  ol   heat   b)    radiation. — \V.  H.  C 

Boiler  furnaces.     T.  F.  F.  Lee.     Fr.  Pat.  412,350.  Feb.  5, 

1910.     Under  Int.  Conv.,  Feb.   19,  1909, 
In   ordei    to   obtain   a   large  amount  of  beating  surface, 
horizontal  cylinders  forming  together  one  boiler  unit 
are  arranged   in   the  form  of  a  triangle  leaving  a  space 
between  the  two  lower  cylinders  to  act  as  a  coin! 
chamber.      Fuel    is   supplied    to   the   combustion  chamber 
through   inclined   curved   shoots  one  on  each  side 
boiler.      These  inclined  shoots  ere  provided  with  oscillating 
bars  to  assist  the  feeding  of  the  fuel.     A  smoke-ci 
chamber  connected  to  a  stack  or  chimney  is  provided  at 
tin-  end  .it   the   hoder  remote  from  the  furnace  door. 

— W.  H   C 


Y"l.    \\l\   .    Sll.    1" 
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'■aWo/i/imy.  pulverising  and  homogenising  liquid*.     M    J. 
I  ,ln    icr,    Paris.     .I'm-     Pat.    I9.02ti.     Vu«.    2li,    I 

V    ,.1.1.1      til     :iw i|. I      rupiil     deterioration     .111.-    In     Wl'lir    mill 
uiinhci    III     i ..  I  t . .  I  .  1 1 .  -i  1    ilisi  S   .,(    Illllll     .I.UI.'S   HUfll   11.1 

ipphlei  s.    li.u.l    gla  mill     tin'    like    aiv    lightly 

I    mi   n    central    hollow    shaft    |irii\iili'il    with    |«'i 

or  nriliri's  concsp liny  •■"  ''"'   perforations  i" 

■„    discs.      Tin'    compound    mil    s.i    formed    Is    in.  I  '  i'il 
illmi  .in  mitiT  til  In'  iiitii  which  the  material  In  be  In   iti 
!   iin. In    |iri-ssiirii.      Il    passes  through  the   jicil 

iiitn  I  In-  inner  I  nlic  fruni  which  il  i     in 
i  tin-  dcsiml   emulsified   condition.      \V.  II.  l'. 

/kiii     apimrnlus.      .1.      \.     (iroshnn.      New      \  ork. 
..I  to  !•:.  .1.  \leteiie.  Knsi  tirmii.'c.  N..I.      I'.S.   I'm. 

..;i.  July  12.  miii. 

hi:  .  I  urn  ii  for  the  eoinhinntion  nf  a  \  acuum-pan,  n  con 
mil  n  rot  an   pum|i.      The  hitter  is  connected  to  the 
iilii  From  the  condenser  anil  is  provided  on  the  delivery 
i  n  pipe  for  the  discharge  of  the  condensed  wain. 
il  ..I   the  pipe  being  sealed  in  water.      W.  III'. 

mporatiny  apparatus.     < '.  W.  Zastrow,  A ni  in  lei  Com  .  MM 
0.8.   Pat.  064,359,  July   12,   1910. 

\  upright  cyliiuler  having  liquid  and  vapoiir  spa.,      h 

inlet    pipe  which   [insscs  through  a  stuffing  box   in 

ie  top  and   a   similar  corresponding   outlet    pipe   passing 

the    bottom   of    the   cyliiuler.      The    inlel    pipe    is 

il   within  the  cylinder  to  a  horizontal  steam   ring 

id  the  outlet  pipe  to  a  similar  ring  immediately    below 

ie   former.      Between    the    two    rings    are   a    numboi    "I 

•  'inn    mils    spaced     round     the    ring.      Steam    is    passed 

■  ••null  the  .  oils  and  they  are  rotated  in  a  horizontal  plane 

ling    the    inlet    and    outlet    pipes    which    net    as    a 

VV.  II.  C. 


fying   apparatus.     P.    M.    Velilla,    Medellin,    Col bia 

U.S.   I'm.  964,342,  July  12.  1910. 

;ii'  materials  to  lie  dried  are   placed  in  a   vertical,  per 

r;ii..|   cylinder    with   a    non-perforated   conical    li<>ti>>ni 

is  fori-ed    through    a   central,    perforated,     vertical 

rounded     by     a    concentric,    perforated  cylinder, 

t"  the  materials.     The  air  passes  through  the  materials 

Inch  are  agitated   by    a   screw  propeller  arranged  around 

i.il   pipe.      VV.  II.  C. 

ryini;  wet  materials  by  meam  of  lint  nir.  W.  Bratkowski. 
IV.  Pat.  112,040,  Jan.  29,  1910.  Undei  Int.  Cm.. 
Kb.  2.   1909. 

iir  claim   is  for  the  employment   of   two  separate  and 

-tout  1  urn  ni-  uf  air.  one  of  which  is  heated  directly  by 

■•    lui table   means,  whilst    the  other   is   heated   in   beat 

ippaiatus  l.\   tin.'  waste  beat  of  the  directly 

iriiii  after  11   has  pissed  over  the  material.      The 

heated    air    may    lie    used    for    the   final   and   the 

heated   air  for  the   preliminary  drying    oi 
l  he  directly  heated  ail   may  be  used  to  complete 
•  drj  mil:  '  il  part  of  the  material  and  the  indirectly  heated 
parti}    tor   the   preliminary   and    partly   for   the   final 
VV.  II.  c. 

/>ryr.      I.    Bergcr.      Fr.  Pat.  412.321.  Feb.  5,  1910. 

lag    chamber    consists    of    an    angle  frame 

-  of  horizontal  grooves  or  guides    nut  pro- 

ipport    the  trays  containing  the   material  to 

dried.     The  back  and  sides  of  the  chambei   are  fixed 

d  are  formed  of  sheet  iron,  and  the  front  is  construi  ted 

narrow  horizontal,  easily   removable  shutters  fitted  one 

ove  thi  id  provided  with  sliding  bolts  to  make 

:ht.      \\  .  11.  1  . 

nocatrng  drum   or    ttove.     Maschinenbau-Anstalt    Hum 
Kddt     Fr.    Pat.    412,569,    Feb.    12.   1910.     Under   Int. 

uin..    April   24.    1909. 

iry    diving    drum,    c,    is    provided    with    a 
tmental  and  sei  tilinal  lining  of  curved  plates.  /.  supported 


h\  limp..  ft,  10  th  M   1    iin  ilrui 1  mi  ■   iin-  1  in  vod  plates 

Mlii  11. M.  I\     1.    I     upon    and    Inn        m'fl         I   ""    '  '''     "1  inn. 


I  he  oi. j. -I  i  i    in  prc\ cut  the  formati f  a  crust  upon  the 

interior  surface  of  the  drum.     W.  II.  C. 

Treating  solids  with  gases  i     Ipparatus  for  .     \V.  Mathe- 

sins.     Fr.  Pat.  II  1,969,  Jan.  27.  1910. 

Tub  solids  to  be  treated  are  fed  into  the  upper  part  o\  e 
vertical,  cylindrical  furnace  which  is  rotated  in  a  horizontal 

plane.     The  i iii ''ii i  the  furnace  lias  the  form  of  s    erii 

of  superposed  circular  inclined  planes  or  inverted  truncated 
rones  down  which  the  Bolid  material  slides,  A  vertical, 
central,  fixed  shaft  serves  to  convey  the  treating  gas  into 
ill.'  furnace  and  is  provided  with  one  oi   more  superposed 

ones  which  correspond  t"  the  >  oni  al  surfaces  of  the  shell 
.mil  serve  iii  change  the  direction  of  the  falling  solid  bodies 

ni. I  in  ,  ause  iii,  in  to  slide  down  over  each  conical  sin 
in  succession.     The  rotating   motion  combined  with  the 
lorni, urn!  arrangement   of  the  conical  surfaces  causes  the 
solid   bodies   passing  through  the  furnace  to  continual!] 

expose  fresh  surfaces  to  thi   act I  the  gas  which  passes 

upwards.     The  furnace  is  provided   with  a   watei  sealed 

•    sand-luted   cover.     W.  II.  c 

,«./    machiiu     utilising   ilt<    absorption    ol    rulphuroas 

anhydridi  by  camphor.     C.  C.  Repin.     Fr.  Pat.  412,134, 

Jan.  s.   linn. 

Tin-:  cold  is  produced  bj  the  evaporation  of  liquid  sulphur 

dioxide  iii  the  coils  of  the  freezing  machine.     The  gasi 

sulphur  dioxide  is  then  absorbed  bj   camphoi   preferably 

maintained  in  a  liquid  state  by  theaaditii fothei  b 

suet  ns  n.iplii  lii.l-.  naphthalene,  etc.     The  sulphur  dioxide 

is  again  driven  off  bj   heat  and   i     i       mprei     i  mid 

.  '|.a  in  1. 1 1       \\ .  1 1    i 

cenirating    solutions    without    heating    them;     Process 

for .  '.\    Farago,   Budapest,   Hungary.     Bng.   Pat 

20,380,  Sept  6,   I! 

Fr    Pat  106,843  of  l909  ;  this  J.,  1910,646      I    F.  B. 

/  vaporators.     T.    Suzuki.   Snnamura,   Japan.     Eng     l'at. 
20,462,  Sept.  7.   1909. 

I'.S.  Pat  937,1 14  of  1909;  this  J  .  1909,  1185      I    F  B. 

ring    and     |  liquid* ;     .l;»/«ir.//u.«    i<,r . 

I-'..  Aliiesch.  Neustadt  on  Haardt,  Bavaria  Eng.  Pat. 
28,360,   Dec.  4,   1909. 

Fr.  I'm    109,526  dl  I :  this  3  .  1910,  779      1    F.  B. 
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\V.  v.  ii,-.  lnll. a.  ii-  t.     .1   Gosbeleuoht, 
53.  693-  697      [<  ompan    this  J  ,  1910,  805 

K-tPKi-.iMi  Ms    ,- I     ut   it  I  -  works  on 

light  gas  suitable  foi   filling  hallo 
bv   passing    purified    ligh  i  -    through    highly    heated 

,ts  packed   with  .-I. M ke,  ~li.>w.-d  ili.it  a  suitable 
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lighting  gas  fot  this  prooeea  oould  be  obtained  equally 
Mc!!  either  from  the  old  horizontal  retorts,  or  from  the 
newer  vertical  ones.  With  precautions  to  prevent  leakage 
through  the  retort  trails,  an  inorease  in  volume  of  20  per 
oent  was  obtained.  The  process  can  be  Carried  out  either 
in  vertic  d  retorts  or  in  horizontal  retorts.  With  the  latter, 
only  those  retorts  which  can  be  heated  to  12ini  C  can  be 
used.  The  gas  is  drawn  from  the  retorts  at  a  very  slightly 
reduoed  pressure  and  is  passed  through  an  air-cooler,  a 
dust-filter  t"  remove  the  oarbon  which  separates  out,  and 
through  an  oxide  purifier,  and  is  delivered  into  a  holder 
from  which  the  balloon  oan  be  rapidl]  filled  when  required. 
The  l:us  does  n< »i  change  in  composition  it  kepi  in  the 
bolder.  The  average  composition  of  the  lighting  gas  used 
and  of  tlir  balloon-gas  obtained  waH  us  follows  i 


Heavy  hydrocarbons 
Carbon  dioxide 

Oxygen  

Nitrogen     

Carbon  monoxide    

lfethane     

Hydrogen  

Specific  gravity  lair  =  1) 


Lighting 

Balloon 

gas 

gas. 

■2-6 

1-3 

— 

0-2 

— 

8-3 

5-1 

5-3 

7-3 

24-7 

6-9 

59-C 

80-7 

0-41 

0-225-0-30 

The  cost  of  transforming  the  lighting-gas  into  balloon-gas 
is  about  3  pfennig  per  cb.  m.  (lOd.  per  1000  cb.  ft.),  or  about 
equal  to  the  cost  of  distribution  of  the  lighting-gas,  so 
that  the  balloon-gas  can  be  sold  at  the  gas-works  at  the 
same  price  as  lighting-gas  to  the  consumer. — A.  T.  L. 

Sulphuretted  hydrogen;    Removal  of from  lighting-gas 

by  Fein" a  process,  D.  Stavorinus.  J.  Gasbelevlcht., 
1910.  53,  705—706. 

Fkld's  process  consists,  in  its  simplest  form,  in  passing 
the  gas  through  a  solution  of  zinc  thiosulphate,  so  as  to 
form  zinc  sulphide  and  free  sulphur  : — 

ZnS203+H^S=ZnS  +  H2S203 
H2S203  +-  2H2S  =  3H,0+4S, 
the  liquor  from  the  washer  being  then  treated  with  sulphur 
dioxide  to  convert  the  zinc  sulphide  into  thiosulphate. 
The  free  sulphur  remains  in  suspension  and  the  processes 
are  repeated  until  the  liquor  contains  15  per  cent,  of  free 
sulphur.  The  sulphur  is  then  removed  by  filtration.  The 
original  solution  of  zinc  thiosulphate  is  obtained  by  passing 
sulphur  dioxide  through  a  mixture  of  commercial  zinc 
oxide  with  water,  and  using  the  zinc  sulphite  so 
formed  for  a  preliminary  washing  of  the  gas*  When 
ammonia  as  well  as  sulphuretted  hydrogen  is  to  be 
separated  from  the  gas,  a  solution  of  zinc  or  iron  sulphate 
is  used,  the  liquor  being  regenerated  by  passing  sulphur 
dioxide  and  air  through  the  warm  liquor: — 

2FeSO,4-4NH,    211. .s    2FeS+2(NH4)jS04.      . 

2FeS     3SO,     2FeS..O,  +  S. 

21-VX.O,  •  4NH,  2II..S  21-VS -2(NH,)„S2Oa. 
In  the  process  of  regenerating  the  liquor,  sulphate  and 
tetrathionate  are  formed  as  well  as  thiosulphate.  When 
the  liquor  contains  35 — 40  per  cent,  of  ammonium  salts, 
the  process  is  stopped  and  the  boiling  liquor  Is  treated  with 
sulphur  dioxide  and  hot  air: — 

OfeB  +  2(  N  H,i,s,i  I,  +  8SOi  +  -"■-•  =2(8  H,  i.m  i.,  +2FeS(  u  +  5S. 
The  sulphur  is  separated  by  tilt  i  at  inn,  and  the  liquor  is 
used  for  washing  the  gas  until  the  iron  sulphate  is  just 
converted  to  iron  sulphide  and  ammonium  sulphate. 
After  filtration,  the  ammonium  sulphate  is  obtained  by 
evaporating  the  liquor.  The  process  has  been  used  for 
some  time  with  satisfactory  results  at  Easl  Hull.  -A.  T.  L, 

Patents. 

Coke-oven  i     Segenerativi  withoul    reversal   of   current 

within  tin  twin.  .1.  (!.  Kros.  First  Addition,  dated 
Jan  27.  MHo.  to  FT.  Pat.  391  22S,  June  15,  1008.  (This 
J.,  1908,  1103.) 

Instead  of  two  regenerative  chambers  being  constructed 
beneath   each   oven   as   described    in    the    chief    patent, 


each  chamber  is  made  to  serve  as  a  regenerator  for  twi 
ovens,  the  total  numbers  of  regenerators  and  ovens  being 
equal.  — H.  II. 


i'<i!.i  -oven  :    Horizontal 
T.    von    Bauer.     Ft. 


with    recover!)    of    /»;-//r<»iur/« 

1'at.    412.843,    Feb.     Is.    1910. 

To  prevent   the  decomposition  of  the  distillation  ■ 
the  upper  portions  of  the  ovens,  the  latter  are  heated  ii 
such  a  manner  that  the  temperature  is  least  at  th 
the   ovens   and   increases   regularly    to   the    bottom.     Th. 
ovens  are   heated    by  gas  fuel   burning   in   long  horizonta 
combustion    chambers   formed   in    the    walls   dividing  tin 
ovens,  the  products  of  combustion  from  the  top  chambei 
passing    downwards    in    a    serpentine    course    through    th< 
lower  chambers  into  which  fresh  gas  and  air,  which  him 
tirst  been  heated  by  passing  them  through  narrow  p 
formed  in  the  baffles  separating  the  combustion  chambers 
are    admitted.       The    combustion    in    the    upper   chamber! 
serves  increasingly  to  raise  the  temperature  of  the  gase- 
entering  into  combustion  in  the  lower  chambers. — II    II 

Qas- producer.     R.  P.  Conkling,  San   Luis  Potosi,   Mexico 
U.S.   Pat.   965,086,   July    19,    1910. 

A  down-draught  gas-producer  is  provided  with  an  axia 
gas  nutlet  conduit  extending  through  the  whole  height  0 
the  producer.  The  lower  end  of  this  conduit  is  flare( 
outwardly,  and  is  sealed  in  a  water  trough  at  the  base  ol 
the  producer.  The  hot,  gases  pass  through  the  watei 
seal  into  the  outlet  conduit,  the  heated  walls  of  this  conduit 
serving  to  decompose  the  tarry  constituents  of  the 

—A.  T.  I.. 

Qas-prod  nn  rs,     ( 'ompagnie  de  Fives-Lille.  Seine.     Fr.   Pat 
412,215,  Feb.  1,  1910. 

A  gas-producer  of  the  type  in  which  the  gas  is  continuous]] 
draw  11  through  the  apparatus  by  means  of  an  exhauster 
is  tilted  with  an  open  grate  so  that  the  ashes  may  l« 
removed  during  working  without  affecting  the  quality  ol 
the  u'as.  The  lower  section  of  the  body  of  the  producer  i 
formed  of  a  conical  piece  of  cast-iron  or  steel,  having  1 
deep  outwardly-turned  lip  into  which  the  water  foi 
humidifying  the  air  supply  is  led. — H.  H. 

Gases;      Process     of     treating     combustible .     H.     L 

Doherty,  New  York.  U.S.  Pat.  904.901.  July  19.  I'.tln. 
In  order  to  enrich  a  combustible  gas  containing  a  sub 
stantial  amount  of  carbon  dioxide,  the  gas  is  first  oooled 
sufficiently  to  condense  water  vapour,  then  passed  tl 
a  superheater  which  is  heated  by  burning  a  portion  ol  thi 
gas,  and  finally  the  superheated  gas  is  passed  downward! 
through  a  bed  of  incandescent  fuel  in  a  down-draught 
producer.  A  sufficient  quantity  of  air  is  mixed  with  tin 
gas  entering  the  producer  to  maintain  the  temperature  "I 
the  fuel  bed.— A.  T.  L. 

Air  mis  ;   Composition  fur  purifying .      W.  G.  Mooref 

Bournemouth.     Eng.     Pat.     28,054,     Dec.     1,     1909. 
A  composition  consisting  of  asphalt  1  part,  bitumen  1  par! 
pitch    I    part,  ammonium  chloride   I    1(5  part,  and  chloridi 
of  lime  1  '3  part,  is  moulded  while  hot  into  blocks, 
holes  passing  through  them.  These  blocks  are  placed  in  thi 
gas-making   chamber   or   in    a   separate   chamber   tl 
which  the  air-gas  is  passed. — H.  H. 

Producer    gas;     Process    and    apparatus    for    recovery    of 

ammonia  from    .     A.  B.  Duff.  Pittsburg,  U.S.A  .  and 

The  (Jas  Power  and  By-Products  Co.,  Glasgow.  Bug 
Pat.  1372,  Feb.  22,  1910. 
The  sensible  heat,  of  the  gases  from  the  producer,  baton 
they  pass  to  the  ammonia  recovery  tower,  is  used  101 
boiling  down  the  weak  liquor  produced,  for  raising  tl" 
greater  pail  of  the  steam  required  for  the  producer  and  lot 
heating  the  air  supply.  For  this  purpose  the  hot  gase- 
froni  the  producer  are  first  passed  through  a  casing  BUI 
rounding  an  evaporating  pan  which  is  fed  with  weak 
liquor  from  the  acid  tower.  The  gases  then  pass  upwards 
through   a   washing   tower,   and    the   hot  water   fiotn  thi- 
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lower  is  | 'i  i  ii  1 1 1.  .1  I.'  Ilii'  I  up  nf  an  air  heal  ing  ami  saturating 
lowei  whicb  ma}   I'.     u|'.  i|im  ni  upon  tin-  first  tower,    Tl  i<  ■ 
-attinitcd     an      may      be     passed     through     a     slipcl  bent  i  ■  i  ■  ■ 
.  on  tin    prnduci  i.       1  In-  water  from  the  saturatin 
ii  used  in  tin-  washing  tower.     A.  T   I.. 

attraction   of  tar  mil  Inr  constituents   from . 

\\    r.l. I.  Il.n11111-.11  ..ii  the  Rhino,  tiermany.      U.S.  Pal 
■  117.  Jul)    19,   1010. 

lining  aqueous  vapour  air  heated  above  the 
Mtaration  temperature  ami  an-  treated  with  a  waahing 
li.|iiiil  heated  ?..  a  tempcrat  lire  sufficient  t.'  keep  tin-  gasc 
iliirati.m  tem]>craturc.  The  lmms  an'  then 
and  again  heated  above  the  saturation  temperature 
.mil  treated  with  a  washing  liquid  for  tin-  extraction  oi 
naphthalene.   -A.  T.  I,. 

-  from  purification  »/  illuminating  gas  ;    Treatment 
H.  Simonin.     I-'r.  Pat.  U2.305,  April  29,  1909. 

imoniacal   residues  obtained   in  the   purification  of 

illuminating  gas  are  treated  with  dilute  sulphuric  aeid  or 

,i  mixture  of  dilute  sulphuric  and  nitric  acids,  anil  the  acid 

lentrated    ami    absorbed    m    peat    for    U3e   as   a 

manure,    or    tiny     may     lie    evaporated     with     calcium 

ite.       The     sulphur     in     the     insoluble     residue     is 

•  1  by  divine  the  residue  and  heating  it  to 
MO  ti.  .">< M I  ('.,  when  the  sulphur  is  sublimed,  or  the 
sulphur  ma)  he  dissolved  out  from  tin  residue  by  a  solvent 
under  pressure. — H.  H. 

lUmnimit ing  gas  ;    Process  for  removing  hydrogen  mdphidi 
ond  carbon   dioxide    from      --.       11.    Hirzel   Ges.m.b.U. 
I'.ii.  223,468,  March  17.  1909. 

I  \  ila'  removal  of  hydrogen  sulphide  and  carbon  dioxide  from 

ting  gas  b\    washing  it   with  ainmoiiiaeal  liquor,  in 

Avoid   I..--  ..I  ammonia,  only  the  liquor  which  is 

1    from    the    gas    by   condensation    (so-called    weak 

mil  which  ci.nl.uii~  most  of  the  hydrogen  sulphide 

hi. I  earbon  dioxide  removed  front  the  gas.  is  treated  in  a 

(■"luiiin  apparatus  fur  the  expulsion   of  these   impurities. 

further  to  reduce  the  loss  of  ammonia,  the  upper 

the   column    apparatus,    where    the    gas-liquor    is 

..1   and   cooled,   is   made  deeper  than   usual.      The 

hydrostatic  pressure  thus  produced  1.  nl.  to  a  better 

'    of  heat,  and  also  increases  the   boiling   point   of 

tin in  the  lower  part  of  the  column,  thus  facilitating 

tdsion  of  the  hydrogen  sulphide  and  carbon  dioxide. 

me   cooling    water   is   used    for   i ling    the   freshly 

■  .!  gas  liquor  in  the  upper  part  of  the  column  and 

preheating  the  liquor  in  the  middle  portion,  before 

to  th.'  lower  heating  compartment  of  the  column. 

us    economy    of    fuel    is    effected.      An    automatic 

Hire   regulator   is   fixed   on   the   inlet    pipe   for  the 

't.iiii.   so  that    the   temperature  of  the  gas  liquor 

_   compartment    can    he   kept    constant    some 

below   the  boiling  point.     The  heating  tubes  in  the 

mrtment  of  tie    column  are  made  separate  ami 

lllgcublc.    -..    that    thej     can    he    easil}     upland    b) 

\.  S. 

• 

oth'T    e>J,iti/i     substances  ;      ]'aporiaation    ,,f . 

II    A.  Kittle.  London.      Eng.  Pat.  8336,  April  fi,  1909. 

'•'    i-  vaporised  without  fractionation  by  passing  it  at   a 

•  rate    through   an   apparatus   in    which    the   oil    is 
1    to   a    constant    temperature  sufficiently    high   to 

itnent   having  the  highest   boiling  point, 

he  velocity  of  How  of  the  oil  being  not  less  than  tin   velocit) 

e  winch  the  same  nil  would  spread  il  brought  into  contact 

■Mth  the  hot  vaporising  surface.     According  toon,   method 

ni:  the  invention  int..  effect,  as  applied  to  gas  oil 

i'  si,  the  "il  i-   ton.. I   by  air  at   a  pressure  of   100 

'•     l«'t    sq.    in.    through     a     20-ft.    coil    of    -,1,    in.     pipe 

mmer-ed  in  molten  metal  at  a  temperature  of  700    I    .  th' 

aie  oi  supph    of  ,,1   being   fiO  11..   per  hour.     The   non- 

clatile  constituents  are  collected   in  a  trap  immersed   in 

M  molten  metal,  while  the  vapour  is  led  away  i  it  In  i    to 

•or  power  purposes,  etc.,  direct  or  to  be  condensed. 

— H.  H. 


Shall  nil  ,    Treatment  of         ,  forth*  attainment  of  a  product 
mm,    especially    intended    fur    ,,<,     ,„    working    internal 
combustion   tnginet      R.   de    l'a/.i,    London,     Eng     Pat 
17,030,  Jul)  21,  1909. 

Shamc  oil  it  treated  with  Bulphuric  aoid,  then  with  oharooaL 
ami   with  reagents  for  the  generation  of  hydrogen,  ami 

Snail}    with   lend  oxide.     As  an  example  of  ti,.    prooeaa, 

100    parts    by    weight    ol    oil    an-    shaken    with    :i    parts   of 

commercial  Bulphurio  aoid  ..t  80    B.,  allowed  t..  stand  foi 

24  hours  ami  the  oil  run  off,     Th I  i    then   shaken  with 

:;  parts  ol  wood  oharcoal,  allowed  t..  stand  for  half  an  hour, 
in. I  then  run  nil.  4  parts  of  zinc  powder  and  :i  parte  ..I 
hydrochloric  aeid  are  added,  ami  after  the  reaction  is 
complete  tin-  oil  is  poured  off,  shaken  with  1  pan  ..t  I.  id 
oxide,  ami  filtered.  The  product  is  used  .done,  or  with 
the  addition  of  about  5  per  cent,  of  petrol.     -A.  T,  L. 

be/  Inr  print  itcrd  in  tin  rt  fining  ■./  mm,  nil  oils  with 
sulphuric  mill:  Process  foi  obtaining  sulphur  dioxide, 
liquid  hydrocarbons,  and  ink,  from  tin  — .  Steaua 
Romana,    Petroleum-Qes.m.b.H.       inr.    Pat.    224,.r)liti, 

March  Is.  pinu. 

The  acid  tar  is  run  continuously,  ill  a  thin  stream,  into  a 
retort  healed  In  260  350  I'.,  into  which  is  also  intro- 
duced a  current  of  air  previmish  heated  t"  the  sami 
temperature.  The  reaction  products  consist  of  hydro 
carbons,  sulphur  dioxide,  and  a  porous  and  friable  ooki 
The  coke  is  removed  continuously  from  the  retort  by  a 
suitable  mechanical  device.     The  gases  ami  vapours  from 

the  retort  are  led  first  through  a  i lensei  in  separate  the 

liquid  hyd arbons,  ami  next  through  washers  containing 

respectively  heavy  mineral  nil  ami  concentrated  sulphuric 
acid  to  remove  gaseous  hydrocarbons.     The)  em  then  l>c 

used    cither    diroCtl)     or,    after    dilution    with    air,    for    the 

manufacture  of  sulphuric  acid.     A.  S. 

i  '../-I  retort  oven.   V.  1).  F.  Fieschi,  Douai,  fiance.   U.S.  Pat. 
964,635,   duly    in.    Him, 

Sra  I'V  Pat,  385,355  of  1 ! ti »T  ;  this  .1..  1908,  563,     T.  K.  B. 

//(is.-    Generation  "I  in  gas  producers,     W.   II.  ion,., 

Detroit.     U.S.A.     ICmj,     Pat.     15,569,    July    :t.     1909. 
Under  Int.  Conv.,  duly  :s.  1908. 

Skk  U.S.  Pat.  922,857  of  1909  :  tin-  J.,  1909,  647.     T.  !■'.  B. 

Gas   purifier.     < '.    Wegescheidt,    Cologne  Bayenthal,   Gei 

many.     U.S.    Pat.   964,719,   duly    19,    1910. 
Skk  Bug.  Pat.  16,243  of  1909;  this  . I.,  1910,  746,     T.  I'.  P.. 

Petroleum    oils;     Impts.    in     — .     H.    W.     Knottenbelt, 
Brussels.     Eng.   Pat.    12,001,   May  21.   1909. 

SbePt.  Pat.  111,780  ol  1910;  this  J.,  1910,933.   -T.  F.  B. 

Petroleum  and  other  hydrocarbon  oils.  II.  \V.  Knottenbelt, 
Brussels.  Eng.  Pat  ','vil'  oi  1910.  Date  ..t  AppL, 
Mn  21,  1909. 

-ii;  l-'r    Pat    411,780  of  1910;  this  J.,  1910,939.     T.  I 
rding  gas  calorimeter.     Eng    Pat    16,647       Jo   XXIII. 


Ebeai  l  M 
This    .1.      1910,  480,    col    I.  hm     22    from  bottom,  /-r 
951,271,"  read  "951,272." 


IIb. -DESTRUCTIVE  DISTILLATION; 
HEATING  ;  LIGHTING. 

1/ ,./ /,',,„.  „/  lamps.    Times  Eng.  SuppL,    Vug,  10,    1910. 

In    a    paper    nn    " Metal-Fila nl    Lamp-       before    the 

American  Institute-ol   Elei   'nil  Engineers,  J.  W.   Howell 

-tated  that  the  tir~t  oommercial  metal-filament  lamp  was 

ii  osmium  lamp.     These  limp-  had  a  good  commercial 
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life  using  1-5  watte  per  o.p.,  and  were  used  in  < side  ia  bit 

numbers  in  Vienna  and  Berlin,  where  I  h<  \  m 
l  h.  \  were  no(  shipped  to  distant  points,  as  thi  filaments 
were  rery  fragile,  and  the  value  of  the  metal  osmium  made 
n  .1.  ~it.il>!.  to  recover  the  lamps  aftei  thej  had  burned  out-. 
The  tantalum  lamp  appeared  on  the  market  in  Germanj 
in  1905,  and  in  the  United  States  in  1806.  The  filament 
had  ■  tensile  strength  greater  than  steel,  .i  very 
high  melting  point,  about]  12800  (  .  according  to 
W.u.ln.-i  and  Burgess,  and  it  had  radiating  character] 
which  made  it  an  efficient  light-giving  body.  The  strength 
and  flexibility  of  the  filament  prevented  breakage  in  ship- 
ment, and  made  the  lamps  suitable  for  use  wherever  they 
were  subject  to  handling  or  rough  usage  of  any  kind,  a 
quality  which  had  enabled  the  tantalum  lamp  to  ini 
rapid])  in  use  while  in  direct  competition  with  others 
which  operated  at  a  muoh  higher  efficiency.  Tungsten 
lamps  were  first  placed  on  the  market  in  the  United  States 
inning  "I  1907,  and  were  sold  in  Europe  in 
September,  1006,  The  development  and  production  of 
these  lamps  since  that  time  had  been  very  rapid  and  in 
J  >  m  f.  i  about  10,000,000  lamps  wore  sold  in  the  United 
States.  The  first  tungsten  lam]  -  sold  in  the  United  States 
pen  high  candle-power,  thick  filament  lamps.  The 
reasons  for  this  were  that  the  thick  filament*  were  more 
easily  mail  than  the  thinner  ones,  arid  the  field  of  high 
cancfio-ppwer  lamps  had  been  very  imperfectly  tilled  by 
carbon  lamps.  These  early  lamps  consumed  In"  watts, 
ami  rave  80  c.p.  ;  since  that  time  both  higher  and  lower 
canclje-power  lamps  had  been  developed,  and  the  adapta- 
bility of  tungsten  to  the  making  of  all  sizes  of  filaments 
had  been  fully  demonstrated.  Limps  were  now  on  the 
market  which  used  currents  as  low  as  0-15  ampere  and  as 
high  as  In  amperes  in  a  single  filament.  Lamps  consuming 
500  watts  and  giving  400  c.p.  were  used  in  large  numbers, 

and  some  1000  c.p.  lamps  had  been  made.     Tungsten  was i 

of  the  heaviest  metals  known.  The  melting  point  was  over 
300p  G.,  according  to  Waidner  and  Burgess;  the  metal,  how- 
ever, softened  at  a  much  lower  temperature, and  thus  fila- 
ments which  wen-  easily  broken  when  cold  could  be  bent 
permanently  into  any  desired  shape  with  ease.  The  specific 
resistano  .  t  cold  carbon  was  800  times  that  of  tungsten, 
and  at  norma!  working  temperature  it  was  33  times  that 
of  tungsten.  The  low  specific  resistance  of  tungsten  was 
a  disadvantage  in  making  high  voltage  lamps,  and  made 
it  necessary  to  use  very  long  and  thin  filaments:  the 
length  of  filaments  for  120- volt  lamps  ranged  from  450  mm. 
for  20  »iit  lamps  to  UiKi  mm.  for  500-watt  lamps,  and 
the  disposal  of  such  long  filaments  within  the  proper 
sizes  of  bulbs  mi  essitcd  a  great  advance  in  the  art   and 

seienee  of  lamp  making:.    This  was  however  accomplished, 

and  lani|is  of  standard  voltage  now  ranged  from 
2<l  wall-  and   16  e.p.  to  500  watts  and  400  c.p.     This  low 

was  an  advantage  for  low-voltage  lamps. 

It  had  caused  a  considerable  increase  in  the  use  of  low- 
voltage  lamps  for  many  purposes  in  connection  with 
rage  batteries,  and  it  bad  led  to  the  introduction  of 
residence  lighting  Bystems  where  27  and  60  volt  lamps 
were  used.  Tungsten  filaments  as  made  to-day  generally 
isted  of  an  agglomeration  of  fine  particle-  ,,t  metallic 
tungsten,  these  particle*  being  sintered  ot  welded  together 
by  raising  the  filament-  to  a  very  high  temperature  in  a 
reducing  atmosphere,  and  the  filaments  were  still  more 
fragile  than  carbon  filaments.  This  fragility  had  been  the 
greatest  obstacle  met  with  in  the  introduction  of 
tungsten  lamps.  The  latest  development  which  had 
been     publicly    announced     was     the    drawn    tungsten 

wire  filament  (see  this  J.,  1910,  825).  This  wire  bad 
very  great  tensile  strength,  greater  than  steal,  ind 
could   be  drawn  to  any  de  The  filaments  were 

very    strong   and    were   not    injured    l,\    rough    handling. 
In   life  and  efficiency    they   were   fully  equal   to   pressed 
iiit-.     Tungsten  filaments  when  burning  were  quite 
-oft   and   plastic,  and   must   be  supported  at    point-   -utli- 

cicntly  near  together  to  prevent  the  fill mts  from  sagging 

and  touching  each  other  or  the  glass.  Spring  supports 
were  used  in  many  lamp-.  From  the  results  of  experi- 
ments made  over  20  year-  ago  it  was  deduced  that  the 
fixes  of  lamps  at  different  candle  power-  varied  inversely 
as  the  3-6S  power  of  the  candle-power.    These  experimi  nte 


wen    made  on   lamps   with   untreated   bamboo  til 
and   when   carbon   filaments  came   into   use  a    great    mam 
experiments  were  made  to  determine  whether  or  not  tlii> 
same  exponent    was   true   for   them   also.     The  conclusion 
was  that  the  same  exponent  should  be  used  for  bold  types 
When  metal-filament    lamps  became  established  thi 
question   arose,    and    comparisons    had     been    made    upon 
large    numbers  of   lamps  al    different    candle-powers,  escli 
comparison  being  made  between  lamps  of  the  same  up. 
Tin     result    of  these  comparisons  indicated  that   if 

exp ait    which   was  used   for  carbon   filament    lamps  wa- 

also  the  proper  one  for  lamps  with  metal  filaments.     From 
this  relation  between  life  and  candle  power  could  bi 
mined  the  relation  between  lite  and  voltage,  current,  watts 
or  watts  per  candle-power.     The  relation  between  life  and 
voltage  or  current  depended  upon  the  resistance  oh 
iste    of  the  filament,  and  as  different    types  of  Ian 
very  different  resistance  characteristics,  a  different  relation 

Would    be    found    for   each    type.        The   relation    between   lib 

and  watts  or  watts  per  candle-power  was  verj  nearly  thi 
same  for  all  different  types  of  lamps,  because  the  n 
of  candle-power  and  watts  per  candle-power  was  neaib. 
the  same  for  all  types.  With  regard  to  the  effeol  Djj 
metallic  filament  lamps  on  the  electric  power  industn 
the  fears  of  the  suppliers  of  current  that  their  income  wnulr 
be  reduced  by  the  introduction  of  tungsten  lamps  bad  not 
been  realized:  on  the  contrary,  their  income  had 
increased  by  the  rapid  extension  of  their  business  into  m  « 
fields  which  were  opened  by  the  superiority  of  the  Dei 
lamps,  and  by  the  availability  of  the  larger  sizes  of  lamp 
which,  with  carbon  filaments,  were  not  successful. 

Patents. 

Coal;      Apparatus    for    cemtinnous    distillation    of it 

vertical    retorts.     S.     (Mover    and    J.     West.     Fr.    Pat 
412,194,  Dec  7.  1909. 

Water  is  admitted  together  with  the  coal  (and  ill  amount 
sufficient  to  moisten  it),  at  the  top  of  the  retorts,  whicl 
are  heated  by  producer  gas  burnt  ill  separate  and 
distinct  combustion  chambers  surrounding  the.  retorts. 
The  air  for  the  oembustion  chambers  is  passed  round 
the  lower  ends  of  the  retorts  so  as  to  cool  the  ooki 
contained  therein,  which  Is  removed  by  means  of 
helices  working  in  closed  chambers  having  doors  at  lh' 
bottom  provided  with  water  seals.  It  is  stated  that  ti" 
humidirication  of  the  coal  aids  the  descent  of  the  chargt 
in  the  retort,  improves  the  quality  of  the  coke,  and  prevent 
the  deposit  of  tar,  etc.,  in  the  outlet   pipes.— H.  II. 

Incandescent  filaments  nrid  (luir  leading  in  wires;    Promt 

for  the  production  of  a  Tnctallic  co-nncction  between 

Pope's    Electric   Lamp   Co..    Ltd.,    London.     From  C 

Trenz.en.      Miinster-am-Stein,      Germany.     Eng.      I'at 

16,076,  July  9,  1909. 

A    paste  is  made  by  mixing  about  20  c.c.  of  2!)  per  Ceni 

ammonia  solution  with  200  guns,  of  finely  divided  metaDii 

tungsten  and  is  used  to  cement  the  filament  to  the  leadini 

in  wire  by  means  of  simple  pressure.     The  knob  of  cement 

is  then   melted  electrically  in  an  inert  gas.      V t   2  |»i 

cent,  of  gelatinous  silicic  acid  may  be  added  to  the  paste 
the  tungsten  silicidc  produced  by  reduction  melts  with 
comparative  ease  and  forms  a  very  good  connection. 

- — E.  r. 

Metallic   lilum,  nl*  of  tlcetric  lumps;    Method,  of  pri 
III        vo/jit  ilisitl ion      ui-  Berguianii-EleJttricitSI 

Werke   Aktges.     First  Addition,  dated  Jan.   24,    1910 
to  IV.  I'at.  394.823,  of  Oct.  1,  1908  (this  J.,  1909.302). 

The  original  patent  referred  to  the  production  of  at 
atmosphere  of  hydrogen  phosphide  within  the  lamp  bj 
painting  surfaces  within  the  same,  such  as  the  cent'' 
support,  with  substances  which  disengage  that  gas.  Accord 
ing  to  the  present  addition  an  especially  steady  currant  "' 
hydrogen  phosphide  i-  obtained  by  using  mixtures  ol 
substances  which  disengage  that  gas.  such  as  the  yellow 
hvdrogen  phosphide,  with  inert  substances  which  d"  n"' 
react  with  the  gas  which  is  formed,  it  is  claimed  thai 
the  extremely  fine  state  of  division  of  the  active  substena 
which  is  so  produced  is  beneficial. — E.  F'. 


\1iK..  No    i'vl    »'i..   III.  -TAB  a    I  \i:  PRODI  i   i 


l\.    .  ■■  H.«  ii  KIN  .  \l  VI  u:i:s  i    \>\  E8        Moi 


,  ,,/  ,, i-,l</  uiidiaablt    metallic   filatn  m  ■        U 

iiaiin  Klcktricitiits-VVerkc    vktgcs.       I''r. 
i  I  1,010,  Tan    24,   IU10 

I'm  Hutments  .if    placed   in  ii  reeeivci    through   m  hii 
invnl    ,.|     i    ri'iliii'iii-j      .1  •.    -ueh    a~   coal 

II        \it     .'i     ,,\\  ■_■, ii  r.i.lmvil    tlircui<_'li     i     j, 

rec.-h.-i    iml  .i   lliuiii'     i  in,, I  :il    t Ik-  jet    li\    means 
etric  spark,  which  consumes    nil  lilt'  oxvgcii  which 
i  admitted  :    'I"'  n-  '«  -  -if  \    -mlilering  in  pel  t"i  mcd   in  thi 

id  us  lln    i  -iiit     .in-  n  it  In  Iraw  ii  into  the  at phcre 

■  i.  ■•  -  i-  ami  ill led.    ill  oxidal  imi  i      .ml  to  be 

I      I 


filament)  \o\   electric  incandescent  lamps,     Method 
'motion    o/  The    Westinghouse    Metal 

Kilaiii.nl    Lamp   Co..    Ltd.      Fr.    Pat.    412,443.    Feb.    !l, 
1910 

iiniils.  consistinc  "I  powdered  metal  anil  a  biniliii'j 

i.  either   prcviotn.lv    carbonised   hi    not,   an-    placed 

in    suitable    receivers,    i-vp  sed    to    a    high    vacuum,  and 

-  niiih.iii.  ■ . .  u  - 1  \     to    a    Inuli    temperature,    by    heating    lln 

vtcrnnlly.      In   tins  wa\    tin    carl -  said   to   l»- 

lit    iliFniiial.il.    prolmhh    In    .-I.  rn  i.-.il   ilisinU-.jni 

ii     I  h.-  vacuum  tnusl  lie  ver\  high  as  it  was  found  that 

ii  pi < — in .  -  nl  0-2  to  0-.ri  nun.  of  mercury  the  carbon  was 

n-ii    eliminated    from    filaments   containing    tungsten    and 

even    at    1500    ('.      As   an   example,    tungsten    liln- 

ta  containing   I  .".  [hi-  cent,  of  cai  lion  were  heated  in  a 

Hum  tin   I  hum  at  sihi    ('.      This  reduced  the  carbon 

i)    I  -_':t    per   cent.      After    heating    for   a    finther    limii    .U 

only   0-57   |»'i   cent,   .ii   carbon   remained;    after  a 

farther  1 1  hours  at    Iinhi    ('.  there  remained  0-35  per  cent. 

ii.  after  another   hour  at    IIiki    (_'.  u-liii   per  cent. 

or   finally    heating   for   a   further   hour   ai    1200°  (.'. 

'I   |K-r  cent,  uf  carbon  remained,  or  possibly  even 

Ins  than  t  ins.     The  vacuum  employed    was  0-056    nun.  of 

whilst   cold,  Imt   ilropped   to  0-2  nun.  of  mercury 

uhilst  heating,  rising  again  to  the  former  value  on  cooling. 

— E.  !•'. 


Klectrudrs  /,»■  ,irc  lamps.     The   British  Thomson-Houston 
i ....    I. til.,    London.      From    The    General    Electric    Co.. 

Sim,,.  i.iiU.   Y\..   U.S.A.      Kim.   Pat.   18,965,  Aug.   17. 
1009. 

EutCTBODts  for  an-  lamps  largely  or  wholly  composed  "I 
it*iiuiiii  carbide  air  mixed  with  from  1  to  ti  per  cent,  ol 
-ilpluii.  or  other  element   of  the  sulphur  group,   m  order 

i   project I ■  •■in  the  arcing  end  "I  fused  particles 

■  Ii-    which    adhere    to    the    glass   of    the   enclosing 

with  the  admixture  described  in  this  patent  such 

spitting  ,.f  the  electrode  is  diminished,  whilst   the  particles 

«hioh  an-  still  thrown  oil  do  not  fuse  or  adhere  to  the  glass 

f  tin-  globe,  Imt   roll  of!  the  same  to  the  bottom,  wheic 

Heel    or    drop   out.     The    best    results   have    been 

I  with  an  admixture  of  4  •">  per  cent,  of  sulphur. 

I-!.  1'. 


Incandescent  mantlis  ,-    Process  hr  lln    mniiiijnrl un   nf . 

.-.■.iu\,  l.v.nis.  France.     Eng.  Pat.  23,434,  Out.   13, 
IW9. 

•Sii  Fr.  Pat.  408,807  of  1909  ;  this  J.,  1910,  618.— T.  F.  B. 


Incandescent      nuintles  .       Manufaetftre     of .     A.      G 

■ii.      \ssignoi     !■-     I).     M.    Still    and    Sun-.    Ltd.. 
London.     U.S.   Pat.  965,057,  July   19.   1910. 

St*  Eng.  Pat.  25,549  ol  1908  ;  this  J.,  1910,480.     T.  K.  B 


Metal  filaments  tor  electric   incandescent    lamps;     P 
for  (V.  carbarisi  it'i  -  Westinghouse    M.tal    Filament 

Ump  Go.,  Ltd.     Fr.   Pat.  412,048,  Jan.  29,   1910. 

Ske  Eng.  Pat.  6936  of  1909  ;  this  J.,  1910.  340.— T.  F.  B. 


,./  tptaiaUu  ayplical/li   '•< 

'In  numufai  ture  o/  Fr.  Pal 

V 


111.     TAR  AND  TAR    PRODUCTS. 

/'.  nth  m  .  ■■■  -■  ;-  twi  d  aron  ■     Ji 

i:    Scholl,  C.   Sin.  and    I:     vVoitzenbbck.     Ber.,1910, 
43.  2202     2209. 

hydrocarbon  has  thi  constitution 
and  in.i\  bi  regarded  as  /■•  n  dins  phi  In  lenj  . 
imin  ulin  li  i  In  .mi  hore  derive  i  he  name  pet  j 
I.  ne.  It  i^  obtained  i.\  heal  mil  eh*  hi  i 
naphthalene  oi  II  dinaphthyl  with  a  In  nun  mm 
chloride  "i  bj  heating  l:8di-iodonaphthalene 
with  copper  powder,     Peryleni    form    glistenin 

yellow  (bj   >n  I  ill  in.  1 1  mill  O]    la.  a  r/i-  i  ul.  mil  .1  III.. m 

.,  crvstalbne     leaflets,    melting    al    264      265     l 
Ii   Forms  yellow    to  reddish   yellow    solutions    possessing  a 

beautiful  blue  At 'sconce.     A    dibcnzoyJ   derivatiyi 

also  prepared.     3.  C.  C. 

liiiiH,.-    inili    phenols;     Additivi     compounds    oj    cei 
aromatic  3.  Dollinger,     Monatsh.  f.  Chem.,  1910, 

ft,  643     [15u 

l'ni.;  author  lias  prepared  additive  compounds  ol  berraidins 
with  quino]  (I.)  and  8-naphthol  (II.),  ol  o-tolidine  with 
Himul  till. i.  a  naphthcj  1 1\  i  .m.l  ■  oauhttol  I  v->-  "f 
dianisidinc  ftith  quinol  (\'l.)  and  /S-naphthol  (VII.),  o| 
o-naphthylatuine   uitli  o-naphthol  (VIII.)  and  .i  iia|,hth..l 

IV)  and  "i  l-naphthylamini  tvith  l-naphthol  (X.)  bj 
mixing  hot  saturated  aqueous  solutions  of  the  eomponpnts, 
lln-  compounds  are  all  verv  sparingly  soluble  In  watej 
from  which  solvent  tbej  crystallise  on  cooling.  Tbej  ai 
all  decomposed  into  linir  constituents  bj  pdiling  with 
dilute  acids  m  alkalis.  Tin  v  e.niiaiu  <  ^u.il  numbers  oj 
amino- and  hydroxy-groups  with  the  axoeption  "i  W. 
(above),  which  contains  two  amino  groups  to  ..ne  hydros] - 
group.  Nos,  [.and  II.  arc  distinctly  basic,  No  X.  is  .acidic, 
and  Nos.  III..  I\'..  \'..  and  IX.  possess  an  amphoteric 
character.  The  nature  of  Nos.  VII.  and  \  III.  could  no) 
be  accurately  ascertained,  as  by  the  tcsl  applied  (addition 
of  the  dye-acids  of  Crystal  Violel  and  i  rystaj  Ponceau) 
I  hey  were  decomposed  into  their  constituents.  \\  itb  ferric 
chloride  characteristic  colorations  arc  produced  which  art 
generally  different  from  those  given  by  the  constituents 

lone.     J.  C.  C. 

Paths  r. 

i-Chloro-V-hydroxynaplillioyl-o-benzoie  acid;  Process  for 
preparing-  — .  Aiiilinfaili.ii  n.  Extraol  lain.  vorm. 
.1.  IC.  Geigy.     Ger.  Pat.  224,538,  Aug.  7.  1909. 

W'ukn  I  IimIiuw  ii.i|ihi  lm\  I  i'  Inn/in''  acid  i-  treated,  in 
suspension  or  solution,  with  oof  more  than  the  theoreti 
■  ilh  necessary  quantity  of  sulphuryl  chloride,  tn-  the  cold, 
chlorine  is  introduced  into  the  naphthalene  nucleus  in  the 
//-position  to  the  hydroxj  group.  The  new  derivativi 
melts  at  211  ( '.,  is  soluible  in  alcohol,  acetone,  efaher,  and 
,-lilni, itm  in.  and  mi\  I"  u  el  f"i  the  preparal  ion  ..I 
naphthac. -ti.-  .pi in    'Ii  i  ivativi  C    P.  J!. 


IV.  COLOURING  MATTERS  AND  DYES. 


I  ml njii  Irmli    in  lln 


Netherlands    i    1909      Z.  ang 
1910,23,  1413     Itl4- 


I  in   i, hi,.  ,,t  the  Dutch  iu.uk.  i   tot  Java  m.li_-.'  remained 
dull  at  the  begujninE  ol   1909,  and  the  stocks  (179  i 

,,,  the  p  I'.-,  'im.:  yeai  oould  onlj   be  slowly  disposed 

i   at   fjlliiiLi   prices.      Import*   ol   the   new    cr..|.  remain.il 

-mall  ami    tin  n-   WS a   deficit    in   tin-  case  ..f  the   liest 

red  indiL'...  foi  which  a  vif b demand  persisted  through- 

n    the   \cir.     Alter    liil\    the   price    rose    bj    H>  cents 
(2d.),  and'  in  November,  owing  u.  increasing  demands,  by 


1,.,-J 


,,     l\      COLOURING  MATTERS  A    DYES. 


I  xug.  31,  1910. 


a   Farther   80  cents   (4.1.  i.     The   prices   for   the  different 
qualities  were  as  follow  : 


Bad   oi   1909. 


hud  ..l    l»08. 


Superfine  red  Indigo. . 

5s. 

3d.— 5s.   4.1. 

Superfine  violet  indigo 

4-. 

lid.— 5a.  ",i 

Finv  medlam  t-,  fins 

Indigo     . .   

4>. 

5,1. — (8.   l',l. 

Ordinary  medium  Indigo 

3a. 

KM      t*    2d. 

Ordinary     and     n>n,d 

ordinary  unli*:,. 

4d.— 3s    3d 

i-    3d 
4-.  6d. 


4s.    4il. 
3s.   7.1. 


9.1. 
7d. 


-4s.   5d. 
:;,   l.i.l 


,i        u    ,'„l 


The  imports,  Bates,  and  Mocks  of  .lava  indigo  were  as 
follow  : — 


Imports, 

Bates  and 
reexports. 

Stocks  , 
Dec.  3 

Amsterdam  :  1909 

1908 

Rotterdam:  1909 

1908 

Chests. 

326 

379 
370 
945 

Chcste. 

405 
437 
470 
986 

Chests. 

79 
100 

— A.  S. 

Curcumin.     .1.    Mitobedzka.    >S.    v.    Kostanccki    and     V. 
Lampc.     Bar.,   lulu,  43,  2163—2170. 

Tiif.  resemblance  between  Curcumin  and  the  hydroxy- 
ohalkones  suggest*  that  the  former  may  contain  the 
chromophore  id  (':('•  and  this  is  supported  by 
the  fact  that  the  following  chslkone  lerivatives,  pre- 
pired  by  tbe  authors,  are  similar  in  properties  to 
Curcumin  except  that  they  do  not  dye  unmor- 
danted cotton.  4'  :  3-  Dimethoxy-  -'  :  4- dihydroxychalkone, 
OH-C«H,(0-CHs)-CO-CH:CH-C,Hi-(0-CHa)OH,  prepared 
bv  boilimran  alotiholic  solution  of  paeon,  ,1  and  vanillin  with 
sodium  hydroxide,  forms  yellow  needles,  m.  pt..  142L — 
143°  I'.,  and  forms  lakes  with  zirconium,  glucinum,  uranium 
and  copper  salts.  The  condensation  of  vanillin  and 
qinnaoetophenone  mom, methyl  ether  furnishes  5'  :  3- 
dimethoxy  -2'  :  4-dihydroxychalkone  which  forms  orange 
red  leaflets,  m.  pt.  122°-  123  C.,  and  gives  lakes  as  the 
preceding  compound,  the  colours  being  slightly  different. 
Aoeto-a-naphtho]  and  vanillin,  when  condensed  together, 
furnish  3'-methoxy-4'-hydroxy  2-ben7,ylideneaceto -a-naph- 
thol.  OH-CjoH.-CO-CH  ;rl|.(;6ll:.(()-c'll:,)()H.  red  needles, 
in.  pt.  I'm  lol  *  ,.  which  similarly  forms  lakes.  Con- 
firmation ,,f  the  idea  of  the  presence  ,,f  the  group  'CO-CrC* 
in  Curcumin  was  afforded  by  the  discovery  thai  ferulie 
add,  OH-C,  .11  .!<>•(  II  .i-Cll  :i  ill  <UI.  is  obtained  (along 
with  vanillic  acid)  when  <  in  cumin  is  boiled  with  potassium 

hydroxide  solution.      From  this  the  authors  are  led  t<>  (lie 

conclusion  that  the  constitution  of  Curcumin  may  be 

(»)  (»)  («) 

....    „00.CH  :CH-C,B  ,(0-CH,)-0H 

<-ti2<rO('ll:('H(',.ll,|(l(Tl,)lill 

(>)  (»)  (4) 

and    the    preparation    oi    well    crystallised     derivatives 

(dicarbonietlioxy-  and  ,  licai  boot  h,,  w-cum'u  min ;  eon  linns 
this    formula    (Ciamieian    and    Bilber,    •'.,,  II  .,„< ),)      rather 

than  that  of  Latham  and  Jackson  "  m"ii' '])■  Further 
confirmation  is  adduced  in  the  fact  thai  Curcumin,  like 
fj-diketonea,  gives  an  iro-oxazole  derivative  when  treated 
with  hydroxylamine. — J.  C.  C 

Patents. 

Monoozo  dyi  tiuff  and  colour  lakes  therefrom  ;   Manufacture 

of  a  red .     Farbwerke  vorm.   Meister,   Lucius,  mid 

Bruning,    Hoeehsl   a  M..  Germany.     Eng.  Pat.  12,426, 
.May  21.  1910.     Under  Int.  Conv.,  Maj  25,  1909. 

BS  eombining  diazotised  5-amino  2-chloro- l-tolu,  ne-4- 
sulphonie  arid  with  li  naphthol.  a  dyestufi  is  obtained 
which  yields  colour  lakes  of  a  yellowish  red  shade  and 
which  are  very  fast  to  light.  It  is  now  found  that  by 
combining  with  0-hydroxynaphthoic  acid  (m.   pt.  216°)  in 


place  of  d  naphthol.  a  dyestufi  which  yields  lakes  of  a  bluer 
and  brighter  shade  (and  even  faster  to  light)  is  obtained. 
The  dyestufi  may  be  prepared  for  itself  :  or  the  preparation 
may  be  combined  with  the  production  of  the  ooloui  Ink,' 
in  one  operation,  by  adding  to  the  solutions  before  nkixing, 
barium  or  strontium  chlorides  or  anv  suitable  substratum, 

I'.  M. 

Dyestuffs  of  tht  anthraquivont  scries  ;    Manufacture  of .  ■ 

Farbwerke  vorm.  Meister,  Lucius,  und  Briiiiing.    Second 
Addition,    dated    .Ian.     20,      1910    (Under     Int.    Com.. 
Feb.    Hi.    25   and    27,    and    Mar.    15,    1009)    to    Ft 
410.S42,  Oct.  27,  1900. 

Dyestuffs  similar  to  those  described  in  the  chief 
(this    .1..     1010,    750)    are    obtained    from    heteronuclear 
(ftS-diaruinoanthraquinones      by      heating     the     carbamyl 
chlorides     produced     from     2:6-    or   2  :  7-dianiinoanthru- 
quinone  and  an  excess  of  carbonyl  chloride  in  the  pri 
of  nitrobenzene,  or  by  heating  the  diurcthanes   pro, 
from    2:6-  or  2  :  7-diaminoanthraquinone   and   a   chloro 
carbonic   ester,   with   amino-   or  diamiiio-anthraquinojM 
The  urea  derivative  of  a  tfrf-diaminoanthraipiinone  its,  II 
can    be   obtained   in   one   operation    by   passing   carbonyl 
chloride    into    a   cold    suspension    of   the   diaminoanthra- 
quinonc  in  question.     The  vat  dyestuffs  obtained  in  thin 
way  give  yellow  to  orange  yellow  shades. — J.  i.e. 

Indigo ;    Sew  dyestuffs    derived  from  and  their  pro- 
duction.    M.    Wvler  and  Levinstein,  Ltd.,  Manchester. 
Eng.  Pat.  17,818,  July  31,  1909. 
The  dyestuffs  claimed  are  prepared  by  treating,  in  the 
presence  of  sulphuric  acid,  Indigo  white,  indoxyl  oi 
with  nitrosophonol  or  its  homologuos  and  then  treating 
the  products  with  bromine  and  subsequently    beating  the 
mixture.     Example :      6*1     kilos,     of     nitrosophonol    arc 
added,   at   5 — 10°  ('.,  to   a   suspension   of    133   kilos,   ol 
Indigo  white  in  100  kilos,  of  80  per  cent,  sulphuric 
When    nitrosophonol   is   no   longer    present   the    ma 
diluted  with  ico  water,  filtered,  washed  and  dried.     The 
dry  product  is  powdered,  stirred  with  70  kilos,  of  nitro- 
benzene and  a  solution  of  24  kilos,  of  bromine  in  30  k  i 
nitrobenzene  added.      After  being  stirred  for  12  hours  the 
mass  is   heated  to   120°  ('.  for  three  hours  and   finally  to 
200°  C.   until    the    evolution    of    hydrogen    bromide    hai 
ceased.      After    cooling    the    product    is    filtered,    washed 
with  alcohol  and  dried.     It  dyes  cotton  from  a  hydro- 
sulphite  vat  in  bright  reddish  blue  shades. — J.  {'A'. 

•Sulphurised  [sitlphiih  \ili/estuffs  ;    Manufacture  of  new . 

A.  (i.  Bloxam,  London.     From  Akt.  ties.  f.  Anilinfabr.. 

Berlin,  Gormany.      Kng.   Pat.  24,703,  Oct.  27,   1909. 
Brown   sulphide  dyestuffs    are    obtained    by    healing  m- 
tolyleiiediamine     with     an     aeyl-o-aminophenol     in     the 
presence  of  sulphur.     Exampli  :    12-2  parts  of  m-tolylone- 
diamine,  65  parts  of  acetyl-o-aminophenol  and    li 
of  sulphur  air   heated   together  to  250°  < '.     The  resulting 
mass    is    pulverised    and    treated    with   about    tin,' 
its  weight  of  aqueous  sodium  hydroxide(40    B.)at  120 
Kin    I  .      The  solution    is    then    diluted    anil     (lie    dyestufi 
precipitated  either  by  adding  arid  or  by  means  <»!  a 
of  air.      It  dyes  cotton  in  fast    brown  shad,-   resembling 
those  obtained  by  means  of  catechu. — J.  C.  C. 

Dip  stuff  ;     Azo    — — .      M.     Kahn    and     A.     Ossei 
Assignors  (,,   lai  bonfabriken  vorm.    F.    Bayer  urn 
FJberfeld,  Germany.      U.S.  Pat.  964,786,  July  19,  1910 
By    combining    diazotised    amino-benzoic    acids    with    I- 
acidylamino-8-naphtholsulphonic      acids,      dyestuffs     are 
o I, tainrd    which    arc    red    powders    in    the   form   of    then 
alkali  salts,   and    ii|>,m  i  hromed  cotton,   or   printed  upon 
cotton   together  with  chromium  acetate,  yield   put 
shades  similar  to  that  of  Alizarin  Red.  —  F.  M. 

I,nkts  ;      Preparation     of     .      Farbenfabr.     von 

Bayer  und  Co.  Fr.  Pat.  411,938,  Jan.  25,  1910 
Under  Int.  Com.,  Aug.  24,  1900. 
Bordeaux  lakes,  fast  to  light  and  insoluble  in  oil  an 
ill, tainrd.  for  example,  by  eombining  diazotised  n-naph- 
thylamino  with  a-uaphthol-5-sulphouic  acid  in  the  presence 
of  barium  chloride.- -J.  C.  ('. 


VeL  xxi  x..  So,  it. 
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Indigo;   Halogen    derivative*    of    .     Badisoha    Anihn 

und  Soda  Fabrik.  First  Addition,  dated  Feb.  I.  1910 
(under  Int.  Conv.,  Nov.  15,  1909),  to  Fr.  Pat.  109,018 
\  h    28,   1909. 

PlMl  v  or  hexa  lialogenated  derivatives  of  Indigo  may  be 
obtained  from  1  :  I'-dihalogon  derivatives  of  I  n<  1  il."  -. 
Indigo  white  or  dehydroindigo  by  treating  them  with 
i  in  one  or  in  two  stages  (in  the  hitler  one  or  two 
atoms  ol  a  halogen  maj  tint  be  introduced  and  the  resulting 
in-    .'i     tetra-nalogen    derivative    further    treated    with 

n).  The  operation  is  most  conveniently  effectocl 
in  the  presence  oi  solvents  or  diluents  Buch  as  sulphuric 
Of  cblorosulphonic  acids,  sulphury]  chloride,  nitrobenzene, 
trichlorobenzene,  glacial  acetic  acid,  etc.     Examples  an 

illustrating  the   preparation  of  dichlorotetrabromo 

(by   boiling  4:4'-  dichloroindigo  with   bromine   in 

nitrobenzene  solution)  and  pontachloroindigo  (by  treating 

ition    of    4  : 4'-dichloroindigo  in  glacial  acetic  at+l 
■fee    ohlorine    at     26° — 30°C).     The    penta-  and    hexa 
hajogenatod  Indigos  furnish  pure,  greenish  blue  shade-. 

— J.C.C. 

Imli'jv  aeries;    Production  of  lialogenated  derivatives  of  the 

.     Badische    AniUn   und   Soda    Fabrik.     Fr.    Pat. 

412,642,  .Ian.  31,  1910.  L'uder  Int.  Conv.,  Aug.  5, 
and  Oct.  23,  1909. 

inura  of  halogenated  dohy<lroindigos  are  obtained  by 
treating  salts  of  dehydroindiuo.  its  homologies  or  sub- 
itit nt ii >n  products,  with  halogens  in  the  presence  or 
of  salts  capable  of  fixing  the  1 1  \  ■  i  i  > » _:  c  1 1  hahde 
rhich  is  produced  and  with  or  without  the  addition  ol 

id  identical  with  that  forming  a  salt  with  the 
Utydroindigo.  In  this  process  the  salts  of  dehydroindigo.-. 
mii\   be  replaced  by  the  corresponding  Indigos  which  arc 

nated  in  the  presence  of  a  salt  capable  of  fixing 
he  hydrogen  halide  and  of  an  organic  acid  able  to  form 
i  salt  with  the  dehydroindigo  formed  ;   the  latter  addition 

I  not  nc.  essary  if  the  salt  added  is  a  compound  of  such  an 
icid.      The     hrtlogenation    is    continued     until    the    mass 

yellow  or  brownish  yellow.  Indigoid  dyestuffs 
outlining  an  indoxyl  nucleus,  or  their  dehydro-derivatives 
nay  also  l>e  treated  in  the  same  way. — I.  I.e. 

inhibit    in   water;    Process    for   reducing  

to  a    state    oj   fine    subdivision.     Badische    Anilin    unci 
Fabrik.     Ger.  Pat.  222,101.  March  5,  1909. 

Iy  adding  sulphite-cellulose  waste  lyes,  or  similar  mixtures 

,   to  insoluble  dyestuffs  or  to  solutions  or 

ospensions    of    substances    or    leuco-compounds    easily 

1   into  the  dyestuffs,   these  are  at  once   brought 

-late   of    very   tine   subdivision,   colloidal   products 

vinn  obtained  in  some  cases. — T.  F.  B. 

fluffs  for  cotton,  derive'!  from  sulpho-m-diamine- 
lonijldihijdroxijdinaplithiilaminedisulplionic  acids : 
ration       of     .       t'arl     Jager,      G.   m.   b.    II. 

Kr.   Pat.   412,138,   Jan.   10,   1910.      Under  Int.   Conv., 

June  IT.  1909. 

of    carbonyl   chloride    i-    passed    into   a    cold 

•lution   of    24    kilos,    of    2  :  o-aniinonaphthol-7-sulphonic 

I    kilos,    of    tolylenediaminesulphonic   acid    (CH8  : 

IHj  :  Siill    .  1  .2  :  ti  :  4 1    and    tii    kilos,  of    sodium 

c   in   2ihi — 2.VI   litre*   of   water   until  no   more   is 

I.     The    precipitate    which    is    formed    has    the 

institution  : 

0HS(OH)XHCOXHC6H  (CH3)(S03H)NHC0- 

SHCioHstOHJSOjH. 

dyestuff   produced   by   the   action  of   2   mols.   of 

1   o-toluidine   on   this  compound   dyes  cotton   in 

range  red  shades  and  that  obtained  by  the  use  of 

naplithvlamine  gives  bluish  red  shades. 

— J.  I  .  (  . 

louring    matters    of    the    thioindigo    group  . 

facture  of .     G.  W.  Johnson,  London.     From 

Kail,   und  Co.,  Biebrich  on  Rhine,  Germany.     Enc   Pat 
M.681,  Sept.  21,   1909. 

II  Fr.  Pat.  407,228  of  1909;  this  J.,  1010.  482.— T.  F.  B. 


Aoid  wool  [azo]  dyestuffs;    Mamufacturi    of  P.   A. 

Newton,   London.      From   Farbenfabr,   vorm.   F.   Bayer 
und    Co.,     Elberfeld,    Germany.     Brig.     Pat.    JiisT 
Oct.  26,  1909. 

Ske  IV.  I'at.  408,226  of  1909;  this  J.,  1010,680.  -T.F.B. 

Disazo  dyes,     A.  L.  Laaka,  Offenbach,  Assigi Chem. 

Fabr.   Griesheim-Elektron,    Frankfort,  Germans       U.S 

Bats.   '.Mil, 'lis  and  9li4,!t20,  .lulj    19,    1910. 

See  Eng.  Pat.  017:1  of  1910;  this  ,L.  1910,  939,     T.  I'.  B. 

Azo  dyi  ;  Brown  mordant  — .  A.  L.  Laaka,  Offenbach, 
Assignor  to  Chem.  Fabr.  Griesheim  Elektron,  Frankfort; 
Germany.     l".S.  Pat.  904,019,  duly   19,  1910. 

See  Eng.  Pat.  8722  of  1910;  this  J.,  1910,  938.— T.  F,  B. 

Dyestuffs  [from  carbazole]  fur  vegetable  fibres;  Process  for 
producing  L.  Cassella  und  Co.     Fr.  Pat.  412,012, 

April  22,   1909. 

See  Eng.  Pat.  9089  of  1000  ;    this  .1  ,   [910,  481.— T.  F.  B. 

Polyazo  dyestuffs;    Production   of    tubstantive .     Soc. 

pour    l'lnduslrie    <  lumi.pic    a    Bale.      Fr.    Pat.    41l'os) 
April  24.    1000. 

Ski:  Eng.  Pat.  10,930  of  1000  ;  this  J.,  I'.iu'i.  |  L90.— T.  F.  B. 


V. -FIBRES;     TEXTILES;     CELLULOSE; 
PAPER. 

Bagasse  a»  a  papermahing  material.     \V.  Raitt.     Tropical 

Agriculturist,  1910,  34.  [I],  11-  12. 
The  author  points  out  that   papers  may   be  divided  into 
three  classes:    the   finest    writing   papers,    made  almost 
exclusively  ofrags,  fine  and  medium  writings  and  printings, 
and  coarse  unbleached   papers,   wrappings,  etc.       The  i.iu 

material  of  the  second   of  these   croups   is    mainly   w i. 

and  this  group  represents  To  per  cent,  of  the  whole  of  the 
paper  consumed,  or  about  0  million  tons  yearly.  It  is 
only  in  class  2  that  any  serious  shortage  of  raw  material 
is  threatened  ;  the  materials  for  class  .':  are  cheap  and 
abundant.  Sugarcane  bagasse  contains  about  B0  per  cent,  of 
available  cellulose,  and  a  yield  of  15  pei  cent,  of  air-dried  un- 
bleached pulp  might  be  expected  on  an  industrial  scale,  but  il 

cannot  be  regarded  as  a  e 1  material  for  the  manufacture 

of  papers  of  group  2.  In  most  plants,  the  period  of  de- 
velopment at  which  the  fibres  are  in  their  beet  condition 
is  that  which  immediately  precede,  the  maturing  of  thi 
fruits  or  seeds.  The  sugar  cane,  being  harvested  for  it- 
juice,  has  not  reached  this  stage  of  full  development,  and 
the  fibres  are  irregular.  Whilst  the  fibres  near  the  surfai  I 
of  the  stem  are  long  and  strong,  those  in  the  interior  are 
short  and  weak.  The  chemical  treatment  of  the  bagasse 
must  then  cither  lie  sufficiently  severe  to  isolate  and  purify 
the  outer  fibres,  in  which  case  the  interior  blue-  are  largely 
destroyed,  or  else  it  must  be  modified  to  conservi  the 
latter,  in  which  case  the  strong  outer  fibres  are  not  pro- 
perly isolated.  In  the  first  case,  the  pulp  is  difficult  to 
bleach  on  account  of  the  decomposition  products  of  tie 

weaker  fibres,  and  in  the  second  case  on  a int  of  the 

at  rusting  matters  left  in  the  stronger  fibres.      The  author 
pronounces  in  favour  of  the  milder  type  of  chemical  treat- 
ment, which,  whilst  eliminating  able 
ubsl itutes  for  wood  pulp  in  fun    I 

ii  an  advantage  for  coarsei  papers  for  local  consumption. 
The  author  estimates  the  value  ol  is  a  raw  material 

foi    papermaking  at   the  sugai    factor]    as    to-,   pei    • 

whilst  its  value  as  a  fuel  is  onrj   al I  7s,  'id.  pel  ton. 

-J.  F.  B. 

New  method  for  tht    determination  of ami 

to  wood  and  to  materials  used  in  paper- 
making.  R.  Dmochowski  and  !'.  Tollens,  J.  f-Landw., 
1910,  53,  1—20.     (hem.  Zentr.,  1910,  2,  246  -247. 

The  authors  separate  the  "  crude  fibre  according  to 
the  Renneberg-Weender  process,  and  then  treat  it   with 
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nitric  acid.  The  residue  insoluble  in  sulphuric  acid, 
pota.v-iuin  hydroxide,  and  water  is  placed  in  a  Gooch 
crucible  with  asbestos,  (be  water  drained  orf  by  means 
of  th>-  pump,  and  the  contents  of  the  orucible  then  trans- 
fcrr-sl  !••  a  beaket  and  tieated  with  2S — 10  c.c  of  nitric 
acid  of  sp.   gl     i  IS.      The  mixture  is  warmed  ami  stirred 

;  hoot  on  th<  water-bath  at  S0;  C,  and  after  removing 
the  liquid,  the  residue  is  boiled  with  water  until  the  yellow 

ir  nearly  or  completely  disappears.     In  the  case  of 

stances  rich  in  lignin,  the  residue  is  further  heated 
with  2  i>er  cent,  ammonia  for  half  an  hour  on  the  water- 
bath.  drained,  and  boiled  twice  with  water.  The  residue 
ally  collected  in  a  Gooch  crucible,  treated  successively 
i,.r  J — j  hour  with  alcohol  anil  ether,  and  the  cellulose 
then  weighed.  Since  in  the  process  the  cellulose  is 
attacked  Sightly,  IT  is  added  to  the  re>ult.  The  method 
gives  approximately  correct  results  with  sulphate-cellulose, 
„  the  tiL-ures  agreeing  fairly  well  with  those 
obtained    by    Cross    and    Bevan's    chlorination    method. 

mpsxe  al-..  Renker,  this  •'..  1909,  1269.)— A.S. 

Wood  pulp  and  cellulose   industry  of   Finland.      Board  of 
Trade  .1..    Aug.   4.   1910.     [T.R.] 

The  following  particulars  are  extracted  from  a  Govern- 
ment report  by  H.M.  Consul  at  Helsingfors  : — 

The  development  of  the  pulp  and  cellulose  industry, 
as  well  as  of  the  paper  manufacture,  is  shown  by  the  follow- 
ing figures  : — 


to  drive  out  the  moisture.  The  fibre  is  then  shredded 
and  twisted  into  thread  for  weaving.  After  the  steaming, 
the  method  employed  to  extract  the  fibre  is  similar  to 
that  adopted  locally  in  the  case  of  ramie  fibre.  Up  to  the 
present  only  a  few  pieces  of  the  cloth  have  been  made 
experimentally,  for  which  reason  the  price  is  high,  viz., 
£1  3s.  lid.  per  roll  loft,  in  length  by  3ft.  in  breadth. 
It  is  claimed  that  the  cloth  is  extremely  durable,  and  it  is 
hoped  that,  with  a  lower  price  rendered  possible  by  manu- 
facture on  a  larger  scale,  it  may.  in  time,  be  used  for  summer 
wear. 

Samples  of  the  fibre  and  of  the  cloth  made  therefrom 
may  be  seen  by  British  firms  at  the  Commercial  Intelli- 
gence Branch  of  the  Board  of  Trade,  73,  Basinghall 
Street,  London,  E.C. 

Patents. 

Artificial    silk  :     Minns   for   collecting  the    vapours  of  the 

volatih  solvents  used  in  tin  manufacture  ol .     Fab.  da 

Soie  artificielle  de  Tubize.  Tubize,  Belgium.  Eng.  Pat. 
11,729,  Ma\  11.  1910.  Under  Int.  'Conv..  Maj  VI. 
1909. 
The  invention  relates  to  the  arrangement  of  the  walls 
of  the  cabinet  which  completely  encloses  the  filament- 
producing  apparatus.  The  front  of  the  cabinet  is  com- 
posed of  two  superposed  counterbalanced  frames,  dividing 
the  wall  into  an  upper  and  a  lower  accessible  zone,  corre- 


Pulp 
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Mills. 

Paper  Mills. 

Quantity  Manufactured. 
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Number 
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9 
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16 

3.519 
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10 
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16 
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In 
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11 

869 

17 
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42 

- 

13 

1.552 

oa 

S.512 

7::.1M 

146,181 

63,560 

101.956 

- 

42 

2,594 

1  1 

1,480 

22 

7,009 

75.42S 

119.4SS 

66,107 

98,243 

-21. 

wood  pulp  and  cardboard,  as  well  as  of 
<  ellulose  and  paper,  are  shown  by  the  following  table  : — 


Quantity  exported. 

Percent- 

Year. 

Pulp 
and 

age  of 
Total 

Cellulose 

Paper. 

Value. 

Exports 

from 

board. 

Finland. 

T..11-. 

£ 

5.74s 

318,000 

8-7 

22.22U 

1.824 

10,504 

342  1 

9-2 



■ 

2,051 

17,732 

.-,12.0110 

9-0 



4s.  203 

4,694 

700,000 

8-9 

8.876 

54.S76 

13-7 

1906 

- 

13.407 

60.132 

1.513.000 

18-5 

"      

67,860 

1  704.111  0 

16-1 

1908 

69,510 

79.046 

1,672,000 

17-2 

Cloth  from  banana    fibre    in    China.      Hoard  of  Trade  J., 
July  28,  1910.     |Tl: 

H.M.  '  0K81  i.  al  '  hungking  upon-  thai  an  exhibit  was 

oi  banana  cloth.     The  proi  1  38 

as  follows  :-  The  stalk  of  the  banana, 

when  aboul  one  year  old,  i-  unrolled  and  steamed  our 

cauldrons   oi    water   until    it    1 < "it;     the    green 

!  in  i-  then  easily  removed  by  passing  strips  of  the 
-talk  through  an  instrument  provided  with  two  blunt 
blades,  which  act  as  scrapers.  The  residue  contains 
the  fibre  ;    it  is  enclosed  in  a  cloth  and  pounded  in  order 


spending  with  the  position  of  the  essential  parts  of  the 
apparatus,  i.e.  the  capillaries  below-  and  the  winding  drums 
above. — J.  F.  B. 

Fibrous  mat/rials  ;    Process  and  machine  /or  washing  and 

otherwise    treating .     T.    J.    Hutchinson.     Fr.    Pat. 

412.129,  Jan.  4.  1910. 
The  apparatus  is  designed  for  washing  fibrous  material! 
(particularly  bagasse)  after  digestion  for  the  removal 
of  intrusting  impurities.  It  consists  of  a  series  of  tanks 
containing  water  or  other  liquid  and  provided  with  suitable 
beating  arms.  The  digested  material,  after  draining,  is 
transported  by  a  conveyer  to  a  pair  of  grooved  rollers 
between  which  it  is  squeezed  and  fed  into  the  first  tank  of 
the  series.  At  the  entrance  of  each  tank  is  fitted  a  vertical 
baffle-plate,  reaching  not  quite  to  the  bottom  of  the  tank, 
and  the  material  fed  into  the  tank  has  to  travel  under  thiH 
plate  before  being  caught  and  broken  up  by  the  beating 
arms.  At  the  exit  end  of  each  tank  is  fitted  a  horizontal 
board  i-Ii(_'htly  below  the  surface  of  the  liquid.  This  board 
distributes  the  material,  which  is  displaced  by  that  enter- 
ing the  tank,  in  a  thin  layer  and  feeds  it  between  a  pair 
,,!  grooved  rollers  placed  between  every  two  tanks  of  the 
series.  The  last  pair  of  rollers  delivers  the  material  as  a 
■heel  to  tin-  dryiiiL'  apparatus. — J.  F.  B. 

Paper;     Appeireilu.i    fur    saving    pidp    in    the    manujaetvn 

oj also    applicable    for    concentrating    /<"'/'•      ';-    »■ 

Marx.    London.      Fng.   Pat.    Ki.220,   July    12.    1" 
To   recover  the   fibres  which   would  otherwise  pass  awa] 
with  the  effluent,  the  waste  water  from  the  win 
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-  led  under  pressure  i  d  t  ■  ■  ■  cylinder,  within  whioh  it    i 

evolving  di (of    polygonal   cross-section)   built    ii|>  ol 

<ir>,   perforated    metal,   01    wire,   and   covered   with   felt. 
in   water  passe*  into  the  interior  of  thin  drum  and  Bows 

ire  mentioned  whereb>  the  fibres  colle<  ' 
ng  upon  the  miter  surface  of  the  drum  may  be  pcrioi 
moved.     The  machine  may  also  be  used  foi   delivei 
mlp  ol  incent  ration.     F   M. 

for    coating    or    printing    with  I 

I  ili.-i .1.1.1.  Vienna.      Km.   Pat.   15.300.  June  30,   I""!'. 

■  thi  difficulties  connected  with  coating  01  printing 

.itb  viscose,  whether  cnide,  neutralised  01   purified,  havi 

■•■en  .In.-  !.>  the  presence  of  salts,  which  have  contaminated 

ne  finished   products.     The   zinc   compound   ..f  viscose   is 

leohible  in  water  and  m&\   I.    washed  fre.   from  salts,  but 

it   lii-  always  been       -        in   to  use  an  excess  .if 

1  Iknli  to  lirin>_'  it  into  solution  again,  with  the  result  that 

ha  sain.-  difficult)   'in-    presented  itself  again.     According 

I  .    the    present     invention,    the    compound    ol    cellulose 

urthogenate  with  zinc  thei    metal  of  the  magnesium 

iii -i-  washing,  is  very  finely  pulverised.  In  tlu- 
adition  it  is  possible  to  dissolve  the  compound  merely 
it h  the  aid  of  a  quantity  of  alkali  exactly  equivalent  to 
or  other  metal  present.  The  solution  so  obtained 
•  neutral  and  contains  im  excess  of  saline  impurities,  80 
iai  the  coatings  or  other  films  or  designs  produced  may 
.•  finished  by  drying  alone.  These  films  are  apt  to  be 
rittle.  but  are  made  elastie  by  the  use  of  soaps  or  "I 
Jpholeic  ni  other  sulphonated  fatty  acids  or  their  salts, 
:  .-.injunction  with  the  coating  medium,  in  quantities  not 
•ss  than  2"  per  cent,  of  the  cellulose  present. — .1.  F.  B. 

ellulose  icetciti  :    Preparation  of  solutions  of anil  of 

similar  to  celluloid  from  ihesi  solutions.  A 
Echengriin.  Fr.  Pat.  4 12.7:<T.  .Ian.  20,  1910.  Dndei 
Int.  Com..  Jan.  25,  1009. 

krtmn   types  of  eellulose  acetate,   notably   those   which 

i-lc  in  acetone,  are  soluble,  on  heating,  in  mixtures 

I    liquids,    e.g.    methyl    alcohol    and    benzene,    neither   of 

lave  ant    solvent   action  alone.     On  cooling  these 

the    ester    may    either    remain    in    solution    or 

pirate  out    in   the  form  of  Ioiil'  felted   filaments.     The 

iwratwn    may    be   prevented    by   adding   to   the   solution 

:\  of  the  ordinary  solvents  of  cellulose  acetate,  in  which 

i-  soluble  m  the  cold,  e.g.  glacial  acetic  acid,  acetone,  etc., 

which    .-as,-    the    solution    remain-    liquid    or    becomes 

ropy  on  cooling,     t  >r  else  there  may  be  added  a  substance 

iving  an  influence  analogous  to  that  of  camphor  on  nitro- 

Balose.  in  which  ease  tie-  solution  sets  to  a  continuous 

ass  on  i ling.     Suitable  bodies  are  methylacetanflide, 

vl    toluenesulphonate.  trichloraniline,  etc.     If    a   very 

.led  mass  he  desired,  the  cellulose  acetate  may  be 

--..he. I   in   alcohol   and    benzene,   freed   from   impurities 

■  ■ion  and  allowed  to  deposit   by  cooling;  the  liquid 

th.-n  poured  orT  and  the  precipitated  cellulose  acetate  is 

■irked     up     with     a     camphor-substitute.      One     of     the 

microns  examples  of  the  process  runs  as  follows  :    I   kilo. 

cellulose  acetate  is  dissolved  in  2  kilos,  of  methvl  alcohol 

i.l   1   kil...  ,.f  toluene  at   80    t '.  ;   150  grans.  ,,'f  methyl 

o   the   solution   and    Hx>  cjrms.    of 

'ichlorhy.lrin.      The  liquid  is  filtered  hot,  and  ..n  cooling 

I    solid    mass,    which    may    be   sliced,    moulded   01 

'essed  through  orifices,      in   various  ways  plastic   masses 

•II   the   technical    properties   of   celluloid    mav    be 

.■pared. — I.  F.  B. 


Packing  material  [8eatceed];    Manufacturt  <•!  n  mm  ptttrt 
efblt      and     non  inffammabU  80c.     anon.      "  I^i 

Psriaette."     IV.  I'at.  412,846,  Feb.  18,  1910, 

Thi  material  1-  prepared  from  Beaweed  which  is  first  treated 
for  a  very  Bhorl  time  in  a  bath  of     chlorine  "  at  2-fi    B.  in 

which  its  brown  col 1-   changed   to  yellow,  and    ml 

quently  in  a  hath  of  sodium  hypochlorite  at  I  B.,  which 
1-  prepared  hot,  and  which  should  oof  be  allowed 
tor  a  longer  time  than  is  sufficient  to  product  thi  required 
amount  of  decolorisation  (about  20  minutes).  The 
material  is  then  rinsed  to  remove  not  onlj  the  chemical 
residues  buf  also  the  debris  present  in  the  seaweed.  The 
water  used  may  he  slightly  alkaline  or  may  be  treated  with 
traces  ol  alum.  Lastly  thi  bleached  seaweed  is  treated 
with  a  solution  of  sodium  thiosulphate  slightlj  acidified 
with  a  lew  drops  ol  Bulphuric  acid,  anil  dried.  This  last 
treatment  imparts  to  thi  product  the  quality'  of  non 
inflamm  ibility.  —J.  F.  B. 

Waterproofing  fibrous  materials  :   Art  of .     A.  0.  Tate. 

Toronto.      Eng.  I'at.   19,213,  Aug.  20,  1909. 

See  U.S.  Pat.  933,861  of  1909;  this  J.,  1909, 1085.—  T.  F.  B. 

Paper,  card,  <>r  other  materials;    Process  for  glazing . 

Armitageand  [bbetson,  Ltd.     Ft.  Pat.  412,505,  Feb.  II, 
1910.     Under  Int.  Conv.,  Feb.  17.  1909. 

See  Kiic.  I'at.  :ioS:t  ,,(  11H.I0;  this  J.,  1!H)9,  1001.— T.  K.  B. 

Cellulvsi    formate  1     Process   for   producing .     S.    von 

Kapff.     Aachen,     and      Nitritfahrik      A.-Q.,     t'openick, 

Germany.     Eng.  Tut.  I7.<i3c,  July  21,  1909. 
See  Fr.  Pat.  405,293  of  1909  ;  this  J.,  1910,  417.— T.  F.  B. 

CeUvlost    acetati  :     Manufactun    of   solutions    and   objects 

of .       A.    Eichengriin.     Berlin.        Eng.    Pat.     1441, 

Jan.  10.  1910.     Dnder  Int.  Conv.,  Jan.  25,  1900. 

See  Fr.  Pat.  412,797  ol  1910;  preceding.— T.  F.  B. 

Celluloid   or  the    likt  :     Manufactun    of .     T.    Bolas, 

Chiswick,  and  Self-Developing  Plate  Co.,  Ltd.,  London. 
rs.  I'at.  964,483,  July  1!".  MHO. 

See  Enp.  I'at.  21.NS0  ol  l'.'tiT  :  this  J.,  1908,  1081.— T.  F.  B. 


I  1  .  Petit. 

May  4.  1909. 


Fr.  Pat    412,590, 


1-  subjected  to  a  bleaching  pro.  > 
in    .1      olution    composed    of    bleaching    powder, 
sodium  hydroxide.  10  kilos.,  and  water.  90    litre-. 
lensity   of  ii     B.     After  5  hour-    mm 
c  material  is  drained   and   soured   with  dilute  sulphuric 
id  at   a   density  of   1      I',.     The   product   is  suitable  for 
1  .-kiiiL'   purposes  as   a    substitute    foi    wood-wool,  papei 
avincs,  etc.  anil  for  other  usee.     J.  I-'.  B. 


VI.— BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

Dyeing;   Theory  of .     I.  Dyeing  of  Glamstoff  artil 

sUktDtth  Crystal  Violet.     W.  J.  Mull.  11  and  W.  Slassarsfa". 
Chem.-Zeit.,  1910,  34,  805—807. 

I'nbleai  hei>  Glanzstofl  artificial  -ilk-  made  by  the 
alkaline  and  acid  precipitation  processes  respectively,  were 
dyed  at  the  ordinary  temperature  for  3  days  in  aqueous 
solutions  of  Crystal  Violet.  Moth  kinds  absorbed  practi- 
illy  the  same'  weight  of  dyc-tntf.  which,  however,  was 
practically  completely  removed  bj  washing  with  cold 
.  (a  reversible  adsorption).  After  bleaching,  by  steeping 
in  a  0-1  per  cent,  bleaching  powdei  solution  for  10  min.  and 
washing  with  cold  water  until  the  washings  no  longer  cave 
any  reaction,  the  fibres  were  found  to  absorb  decidedly 
more  colour,  the  -ilk  prepared  with  alkali  absoi 
49-0  per  cent.,  and  the  product  prepared  with  a.-i.l  16-8  per 
c.-nt.  more  than  the  corresponding  unbleached  sample-; 
t.  .-at  ment  of  t  he  latter  silk  w  it  ho-:i  per  cut.  bleachingpowder 
solution  only  increase!  the  absorbing   power  to  22-5  per 

■  ■■nt  After  bleaching  with  A'  I"  permanganate  and  dilute 
bisulphite  solution  and  subsequent  thorough  washing,  the 

111   the   amount-   of   'I  '3'1 

■  mil  18-8  per  cent,  respectivelj  and  aftet  similar  treatment 
with  A"  6  permanganate.  32-0  and  21-8  per  cent,  respec- 
tively. Mercerising  the  unbleached  (alkali-prepared)  silk 
with  a  In  per  cent,  sodium  hydroxide  solution,  caused  a 
icdiictioii  of  15  •  in  the  dye  absorbed  The 
marked  influence  of  chemical  treatment  of  the  fibre  .>n  its 

.lation   to  the   colour   is   opposed    to   the   conclusions  of 

0  2 
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F.eundlich  and  Losev  (this  J.,  1!X>7.  682)  that  the  adsorp- 
tion of  the  dyestuff  is  independent  of  the  nature  of  the 
adsorbent.  The  electrical  theory  of  dyeing  (this  .1..  1910, 
4Mi,  according  to  which  dyeing  with  basic  dyestufis  is 
stated  to  Ik-  due  to  the  adsorption  of  the  dyestuff  cations 
by  the  negatively  charged  fibre  also  dors  not  explain  why 
oxycellulose  is  dyed  so  much  more  strongly  than  cellulose  ; 
with  » specific  contact  electrical  potential  for  each  substance 
this  theory  appears  to  the  authors  to  offer  hardly  any  advant- 
age over  a  purely  chemical  theory  of  "  salt  "  formation. 
(ilanzstoff  artificial  silk  was  selected  for  the  investigation 
(•n  account  of  its  definite  composition  (the  products  used 
contained  10- — 11  per  cent,  of  moisture  and  left  0-41  per 
cent,  of  ash  on  incineration).  Crystal  Violet  was  chosen 
as  a  representative  basic  colour  easily  obtainable  in  a  pure 
•  •:  analysis  of  the  dyestuff  by  Knecht's  titanium 
chloride  process  (this  .J..  1905.  154.  1192),  gave  92-01  per 
cent,  of  pure  colour,  and  the  moisture  was  found  to  be 
8-2  per  cent.  The  relation  of  Clanzstoff  artificial  silk  to 
the  direct  dyeing  dyestufis  is  being  investigated.  (Com- 
pare also  this  J.,  1910,  937.)— A.  Sbld. 

Dyed  fabrics;    Chemical  action    ot    ■sunlight   on — — .     D. 

Brownlie.  J.  Soc.  Dyers  and  Col..  1910,  26,  191—195. 
TUB  author  gives  a  resume  of  the  theories  which  have  been 
advani  ed  to  account  for  the  fading  of  dyestuffs  under  the 
influence  of  sunlight,  and  also  of  his  own  work  upon  the 
subject  with  referent.-  to  the  group  of  benzidine  colouring 
matters.  He  noted  that  there  was  little  difference  in  the 
fastness  of  the  dyestuffs  prepared  from  benzidine,  tolidine. 
dianisidine.  or  other  benzidine  derivatives.  Combinations 
with  phenol  or  its  homologues.  or  their  sulphonic  or  car- 
boxylic acids  are  fast  to  light  ;  those  with  hydroxybenzenes 
containing  more  than  one  hydroxyl  group  are  fugitive  to 
lignt.  Among  the  dyestuffs  which  were  found  to  be 
fugitive  to  light  were  those  derived  from  amines  of  the 
benzene  series  and  their  sulphonic  and  carboxylic  acids ; 
also,  those  derived  from  a- and  fi-naphthylamine  and  their 
sulphonic  and  carboxylic  acids,  and  from  a-  and  f3-naphthol 
and  their  sulphonic  acids.  Dyestufis  derived  from  amino- 
naphthols  and  their  sulphonic  acids  vary  ;  those  derived 
from  2:6:  8-monosulphonic  acid  and  2:3:6:  8-disul- 
phonic  acid  are  fast,  whilst  those  derived  from  1:8:3:6- 
and  1:8:2: 4-disulphonic  acids  are  fugitive.  The 
behaviour  of  the  dihydroxy -naphthalenes  and  their  deri- 
vatives agrees  closely  with  that  of  the  corresponding 
aminn-naphthols.  The  replacement  of  the  amino  group 
by  hydroxyl  results  in  general,  if  there  is  any  difference. 
in  increased  fastness.  The  salt  forming  groups  (carboxylic 
and  sulphonic  acid  groups)  exert  but  little  influence  on  the 
behaviour  of  a  dyestuff  towards  li._-ht.  but  the  effect  of  the 
auxochromic  groups  (amino  and  hydroxy  groups)  is  pro- 
nounced. This  question  of  the  effect  of  the  constitution 
of  a  dyestuff  upon  its  fastness  to  light  has  been  discussed 
by  i  ieohard,  who  states  that :  (1)  Dyestuffs  which  contain 
characteristic  accelerating  groups  in  the  molecule  are 
fugitive  to  light.  (2)  Those  which  contain  retarding 
groups  are  but  little  affected.  (3)  Dyestuffs  which,  from 
the  presence  of  accelerating  groups  in  the  molecule,  are 
fugitive  to  light  become  faster  bv  the  introduction  of 
retarding  group-.  fS.-.-  this  J.,  1909,  304,  1084;  1910 
84,  691,  876.)— F.  11 

Patents. 

Bleaching  of  fabrics,  yarns  and  textile  fibres;    Process  for 

the    rapid .     A.     Delebecque.     Fr.     Pat.     412.010 

April  22.  1909. 
The  material  is  successively  worked  in  the  foil. .wing 
baths: — (1)  2  kilos,  of  sodium  hydroxide  and  2  kilos,  oi 
sodium  carbonate  (anhydrous)  to  1000  litres  of  water. 
Time  of  immersion  \ — 2  hours.  (2)  A  0-5  per  cent,  solu- 
tion ot  Bulphuric  ai  id.  the  time  of  immersion  being  about 
10  minutes.  (3)  A  3  |x-r  rent,  solution  of  potassium  [«-r- 
nganate;  time  of  immersion  .(—5  minutes.  (4)  3  kilos. 
of  barium  peroxide  and  1  * »  kilos,  of  hydrochloric  acid  to 
100  litres  of  watet  :  time  of  immersion  15 — 20  minutes. 
(5)  200  litres  of  hydrogen  |>croxide  (10 — 12  vols.),  4  kilos. 
•4  borax  and  10  kilos,  of  white  soap  to  800  litres  of  water  ; 
time  of  immersion  i — 14,  hours.  Baths  (1)  and  (5)  are 
worked  up  to  a  maximum  temperature  of  80  ('.  whilst 
operations  (3)  and  (4)  may  be  repeated  several  times  it 
necessary. — P.  F.  <  . 


Bleachimj  fabrics,  yarns  and  textile  fibres  ;  Process  for . 

H.  Cormimbceuf.  Fr.  Pat.  412.520,  May  3,  1909. 
In  order  to  prepare  the  material  it  is  worked  for  about 
an  hour  in  a  bath  containing  2  per  cent,  of  sodium  hydroxide 
and  2  per  cent,  of  anhydrous  sodium  carbonate,  the  opera- 
tion being  carried  out  in  the  cold  for  cotton  and  at  a 
maximum  temperature  of  80°  C.  for  linen  and  hemp. 
The  material  is  next  washed,  then  immersed  in  a  0-2  par 
cent,  solution  of  sulphuric  acid  (66°  B. )  and  is  afterwards 
washed  again.  For  heavy  fabrics  of  linen  and  hemp  the 
bleaching  process  proper  is  effected  by  working  tho  material 
for  15 — 30  minutes  in  a  bath  containing  5  kilos,  of  calcium 
hypochlorite  or  15 — 20  kilos,  of  sodium  hypochlorite  (36°) 
to  100  litres  of  water.  Finer  materials  are  treated  for 
2 — 3  minutes  in  a  2  per  cent,  solution  of  potassium  per- 
manganate with  or  without  the  addition  of  1  per  cent, 
of  potassium  bichromate.  The  excess  of  liquor  is  then 
expressed  and  the  material  is  immersed  for  15  minutes  in 
a  bath  containing  5  kilos,  of  powdered  barium  peroxide  and 
10  kilos,  of  hydrochloric  acid  (22°  B.)  to  100  litres  of  water. 
It  is  afterwards  washed  and  entered  into  a  bath  containing 
30 — 35  kilos,  of  hydrogen  peroxide  (12  vols.).  250  grms. 
of  borax  or  sodium  carbonate,  1  kilo,  of  white  Marseilles 
soap  and  65 — 70  litres  of  water.  The  temperature  of  the 
bath  is  then  raised  in  1 — 2  hours  to  80°  C.and  the  material 
is  finally  washed  and  dried. — P.  F.  < .'. 

Half-woollen   goods  ;    Process   of   dyeing .     M.    Becke 

and  A.  Beil.  Hoechst  a/M.,  Germany.     Eng.  Pat.  25.999, 
Nov.  10,  1909.     Under  Int.  Conv.,  April  8,  1909. 

The  wool  in  the  union  material  is  first  dyed  with  Hcid 
dyestuffs  in  an  acid  bath.  The  dyebath  also,  contains 
tannic  acid  which,  after  fixing  with  metallic  salts,  prevents 
the  wool  from  absorbing  further  quantities  of  dyestuff 
during  the  subsequent  dyeing  of  the  cotton  with  dil 
cotton  colours,  in  a  hot  dyebath  containing  Glauber's 
salt.  Special  claim  is  made  for  the  treatment  by  the 
process  of  union  fabrics  containing  wool  which,  before 
being  woven,  has  been  treated  by  the  process  described 
in  Eng.  Pat.  19,668  of  1900  (this  J.,  1901,  1110).— F.  M. 

Dyeing  warps  in  shades  varying  along  their  length  ;  Mai ! 

for  automatically .     Soc.  Farrat  et  Degasches.     Fr. 

Pat.  412,286,  Feb.  3,  1910. 

The  warps  are  unrolled  from  bobbins  mounted  on  a  frame- 
work and  are  separately  led  over  a  dyeing  device  consisting 
of  a  roller  revolving  in  a  colour  reservoir,  which  is  sus- 
pended over  pulleys  by  cords.  A  felted  roller  is  also 
similarly  suspended  above  the  warps  and  by  means  of  a 
system  of  levers  (which  are  automatically  set  in  motion 
at  intervals  by  projections  arranged  along  a  travelling 
band)  the  colour  trough  and  its  roller  are  at  intervals  made 
to  rise  and  the  felted  roller  to  lower  so  as  to  form  a  nip 
which  takes  hold  of  the  warps  and  transfers  eoloui  to 
them.  The  warps  are  next  led  over  heated  drying  ro!i. 
which  are  separated  from  the  warps  by  a  cloth  band,  and 
are  finally  wound  round  a  drum.  The  machine  is  also 
provided  with  an  electrical  device  for  giving  warning  when 
a  warp  is  broken. — P.  F.  C. 

Fabric    printing    machines.     J.     G.    Sanderson,    Salford. 
Eng.  Pat.  29,827,  Dec.  21,  1909. 

The  machine  is  intended  for  the  printing  of  fabrics  such 
as  scarves,  sarees  and  the  like.  The  printing  rollers  are 
removed  from  and  brought  into  contact  with  the  material 
at  the  exact  intervals  required  and  the  printing  intervals 
may  be  quickly  and  correctly  altered  whilst  the  machine 
is  working.  The  construction  of  the  machine  and  the 
method  of  working  are  fully  described,  with  reference  t" 
figured  drawings. — F.  M. 

Discharge    effects    on   coloured   grounds  ;     Producing • 

Ges.  fiir  ( 'hem.  Ind.  in  Basle,  Basle,  Switzerland.  Eng. 
Pat.  7094,  Mar.  21,  1910.  Under  Int.  Conv.,  Feb.  14. 
1910. 

It  has  been  found  that  quaternary  organic  ammonium 
compounds,  in  presence  of  alkali,  are  capable  of  decom- 
posing the  majority  of  organic  dyestuffs.  A  white  dis- 
charge is  obtained  by  printing  with  a  mixture  of  dimethyl- 
phenylbenzyl-ammonium  chloride  and  alkali,  and  steaming. 
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Quaternary  ammonium  compounds  which  are  themselves 
9a  (Brilliant  Phosphine  50,  Methyl  Green,  el<  I 
may  alao  be  employed,  and  lor  coloured  discharge  suitable 
dyestufls  (Alizarin  Vellow  51!.  Cibanone  xellow  R, 
Printing  (  brome  Red  B)  maj  be  mixed  with  the  disohargi 
paste.     I'.  M. 

Sill:    Process  of   preserving  tin-weighted         .     0.    Berg 
M.  Imhoff,  Pateraon,  N.J.,  U.S.A.    Eng.  Pat.  8638, 
Mar.  15.  1910. 

'I'm  treatment  consists  in  impregnating  the  material, 
after  dyeing  and  weighting,  with  a  dilute  solution  of  a 
hydroxylamine  derivative,  and  drying. — V.  M. 

Dri/in,/    fabrics;     Apparatus    for .     C.    T.    Gilmore, 

I  hicago,     U.S.  \.     Enc.    Pnt.    22,604,    Oct.     4.     1909. 
Under Jnt.  Com..  Oct  5,  1908. 

The  articles  to  be  dried  are  placed  in  a  rotatable  perforated 
(bum,  through  which  heated  air  is  driven  by  means  ol  a 
fan.  The  machine  is  enclosed  in  a  casing,  in  the  base  ' 
which  the  heating  apparatus  is  arranged,  and  the  direction 
of  the  air  current  is  controlled  by  means  of  partitions. 

— F.  M. 

Dyeing;     Process    of   and    product    tin  nut.     R.    E. 

Schmidt,    Assignor    to    Farbcnfabr.    vorm.    F.     Bayei 

und     Co.,      Klberfeld.     Ccrmanv.      I'.S.     Fat.     !Hi4,s'lti. 
July  19,  1910. 

See  Eng.  Pat.  3055  of  1909 ;   this  J.,  1910,  209.— T.  F.  B. 

iroorf  ,■   Process  for  colouring  — .     International  Timber 
Inoculation  Co.     Fr.  Fat.  412.809.  Jan.  27,  1910. 

See  U.S.  Pat.  952,245  of  1910  ;  this  J.,  1910,  492.— T.  F.  B. 

Litt'H  :     Manufacture    of    waterproof    washable    .     A. 

Douque,   St.   Petersburg.     Eng.    Pat.    17,449,  July   27, 

1909. 
See  Fr.  Pat  403,761  of  1909  ;   this  J.,  1910,  19.— T.  F.  B. 


VII.-ACIDS;     ALKALIS;    SALTS;    NON- 
METALLIC    ELEMENTS. 

Fuming    sulphuric    acid;     Determination    of    the    sulphur 

trioxide    in   .     R.    H.    Vernon.     Chem.-Zeit,    1910, 

34,  792. 

Is  the  analysis  of  fuming  sulphuric  acid  of  high  percentage 

with  Finch's  apparatus  (this  J.,   1910,  025)  it  was  found 

that  the  energetic  reaction   between  the  first  few  drops  of 

water  and  the  acid,  sometimes  resulted  in  water  being  driven 

out  of  the   U-tube.     The  author,   therefore,  replaces  this 

a  narrow  side  tube  from  the  same  opening  to  the 

upper  extremity  of  the  pipette  or  funnel,   which   is  also 

"•■I  with  a  ground  hollow  glass  stopper.     A  hole  in  the 

I  he  stopper  enables  a  connection  to  be  made  between 

the  upper  and  lower  parts  of  the  apparatus,  by  which  the 

pressure  can  be  equalised.     It  is  further  claimed  that  the 

Mid  is  more  easily  washed  out  at  the  end  of  tie  reaction. 

— A.  Bhli>. 

Sulphuric  acid;    Gravimetric  determination  of  m  the 

nee  of  alkali  metals.     V.  Kato  and  I.  Noda.  Mem. 
Sci.  and  Eng.,  Imp.  Univ.  of  Kyoto,  1910, 2, 217— 228. 

Kmeiiimests  on  the  gravimetric  determination  of  sul- 
.ihurie  acid,  at  different  concentrations,  by  means  of 
nariiim  chloride  in  pure  solutions  and  in  presence  of  the 
blondes  of  potassium,  sodium,  ammonium,  and  magnesium 
*ere  made.  In  the  case  of  potassium  chloride  the  results 
ndicate  that  the  different  results  obtained  in  presence 
'f  this  salt  and  in  pure  solutions  are  probably  due  to 
idsorption  of  potassium  sulphate  by  the  precipitated 
barium  sulphate.  Dilution  of  the  solution  in  which 
precipitation  is  effected  is  not  an  adequate  remedy.  The 
nithor  recommends  that  the  concentration  of  a  standard 
•ulphuric    acid    be    determined    in    presence    of    various 


in  different   proportions,  and  thai   the  actual  d< 

mutation  be  performed  in  a  c lentration  approximately 

equal  to  thai  ol  the  standard  acid,  and  the  resull  corrected 

id   with  the  experimental  data.—  A.  8. 

Colloidal    b  "n   .      V.    I\ 

Mem.   Coll.   Sei.   and    Em:.,    Imp.    I'nii     .,1    Kvoio.    191", 
2,  187—216. 

a  si  -I  otios  of  bai  ium  acetate  wa  -  prepared  bj   djln 

agrni. -molecular  aqueous  solution  uiih  six  times  its  volume 
of  alcohol,  and  to  tins  was  added,  with  constant  stirring, 
an  alcoholic  solution  of  sulphuric  acid  prepared  bj  diluting 
a  molecular  aqueous  solution  with  twice  its  volume  ' 
alcohol.  The  milky  Bolution  and  jelly-like  precipitate 
thus  obtained  were  evaporated  to  dryness,  under  reduced 
pressure,  at  e  temperature  below  l"  C.  Colloidal  barium 
sulphate  was  obtained  in  this  way  as  n  translucent,  casein 
like  mass,  readily  soluble  in  water,  giving  a  Bupresoenl 
Solution.  It  COUld  be  kept  for  some  months  without 
apparent  change,  except  that  it  became  less  easily  soluble 
in  water.  Experiments  with  the  solution  of  the  colloidal 
sulphate  showed  that  it  is,  in  general,  coagulated  bj 
electrolytes.  The  coagulating  power  of  different  anions 
increases  with  their  valency  in  accord  with  Hardy's  law, 
and  highly  dissociating  electrolytes  have  a  higher  coagula- 
ting power.  Cations  of  high  valency  interfere  with  the 
coagulating  action  of  anions.  Colloidal  barium  sulphate  is 
not   coagulated    by    barium    chloride    and    nitrate   except 

when   these   arc    used    in    highly   c ientrated    solutions, 

and  coagulation  by  potassium  chloride  is  hindered  by  the 
presence  of  barium  ions.  Some  electrolytes  which  may 
contain  or  readily  form  colloids  appear  to  have  abnormal 
coagulating  power:  when  the  colloid  pro, lined  01  present 
is  negative,  the  compound  [e.g.,  sodium  thiosulphate)  has  a 
strong  coagulating  power,  whilst  when  a  positive  colloid  is 
formed,  the  compound  [e.g.,  ferric  sulphate)  has  a  weak 
coagulating  power.  The  amount  of  adsorption  by  barium 
sulphate  gel  suspended  in  solutions  of  potassium  nitrate, 
potassium  sulphate,  and  barium  chloride,  was  small, 
but  agreed  roughly  with  the  characteristic  ad -nipt  ion 
formula. — A.  S. 

Nitrous  oxide.     I.     A    Stavenhagen   and    E.    Schuchard. 
Ber.,   1910,  43,  2171—2174. 

The  authors  find  that  when  sulphur  (the  best  form  is 
sulphur  crystallised  from  carbon  bisulphide!  is  burnt 
in  an  atmosphere  of  nitrous  oxide,  the  latter  forms  higher 
oxides  of  nitrogen,  and  nitrosulphonio  anhydride, 
NOySO/O-SOj-NOj,  is  produced,  which  on  the  addition  of 
water,  is  decomposed  into  sulphuric  and  nitric  acids  and 
nitric  oxide.  When  water  is  present  during  the  com- 
bustion, nitrosvlsulphuric  acid.   N02'S0.'0H,  is  formed. 

—3.C.C. 

Hydroferrocyanic  and  hydroferricyanic  acids;    Volumetric 

determination  of  .     E.  Matter  and  0.   Dicfenthaler. 

Z.  anorg.  Chem.,   1910.  67,  41S — 4.{C. 

The  titration  of  hydroferrocyanic  acid  with  permanganate 
by  de  Haen's  method  is  found  to  give  accurate  results 
when  carried  out  as  follows : — 20  O.C.  of  sulphuric  acid 
(I  mol.  of  acid  to  4  mols.  of  water)  are  added  to  150 — 200 
c.c.  of  the  solution  (containinc  about  1  tnn.  of  fcrro- 
cyanide),  and  the  mixture  is  titrated  with  »  20  jxrman- 
ganate,  until  the  colour  changes  from  yellowish  :rreen 
to  yellowish-red.  H\  droferricyanic  acid  also  may  be 
determined  bj  permanganate,  after  reduction  with  ferrous 
sulphate;  but  this  acid  is  preferably  estimated  by  Mohi  s 
method,  which  is  accurate  when  carried  out  in  the  following 
manner: — 0-7  grm.  of  ferricyanide  is  dissolved  in  about 
50  c.c.  of  water,  and  to  the  neutral  solution  are  added 
3  grms.  of  potassium  iodide  and  1-5  grins,  of  sine  sulphate 
ifr.-e  from  iron)  J  the  solution  is  then  shaken  and  titrated 
with  -V  20  thiosulphate.  The  determination  of  hydro- 
ferrocyanic acid  by  oxidation  with  iodine  and  titration 
with  thiosulphate,  in  the  presence  of  alkali  bicarbonate 
(Rupp  and  Scbiedt :  this-  J.,  1902,  1099),  is  found  to  be 
inaccurate.  Small  quantities  of  ferricyanide  were  detected 
in  all  the  samples  of  potassium  ferrocvanide  examined. 

— V.  Sods. 
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Cyanogen  [cyanide,  tkiocy  .    Detection 

quantities  of  m   mixtures.     G.    Lockemaiin.     B 

43.  2127     2128 

The  substance,  solid  or  liquid,  is  placed  in  a  test-1 
and  t.>  it  dilute  sulphuric  acid  is  added.     When  carbonates 
are  present  sufficient  acid  i-  Srst  of  all  added  to  decompose 
them,  ami  then  a  fen  ire  a  Ided  in  excess.     A  pie* 

filter-paper  lo  cm.  square  is  folded  into  a  strip  2-5  cm. 
broad.  A  spot  in  the  middle  of  the  strip  is  moistened 
with  a  few  drops  of  caustic  soda  oi  potash  solution,  the 
moistened  patch  is  placed  over  the  mouth  of  the  tube,  the 
ends  of  the  strip  are  folded  downwards,  and  the  test-tube 
is  heated  over  a  flame,  or,  in  the  case  of  explosive  mix! 
in  a  water-hath.  The  hydrocyanic  acid  evolved  i-  taken 
up  l>v  the  alkali  on  tie  filter-paper.  Its  presence  is 
detected  by  adding  a  few  drops  of  very  dilute  ferrous 
sulphate  -..'Union  .  j  to  per  cent.),  oxidising  the  greenish 
ferrous  hydroxide  formed  to  the  brown  ferric  hydroxide 
by  a  few  'minutes'  exposure  to  the  air.  again  exposing  the 
strip  to  the  action  of  the  steam  from  the  test-tube  for  a 
short  time,  and  finally  adding  a  few  drops  of  concentrated 
hydrochloric  acid  diluted  with  its  own  volume  of  water. 
In  the  presence  of  cvanide  a  Prussian  blue  stain  is  pro- 
duced on  the  filter-paper.  The  test  may  also  be  carried  out 
as  a  thiocvanate  reaction.  In  this  case  a  few  drops  of  yellow 
ammonium  sulphide  are  added  to  the  filter-paper  strip 
after  the  alkali,  the  moist  patch  is  exposed  to  the  vapour 
from  the  test-tube  as  before,  and  then  acidified  with 
hydrochloric  acid.  In  the  presence  of  cyanides  the 
addition  of  ferric  chloride  to  the  moist  patch  prodt  - 
the  characteristic  blood-red  coloration.  In  the  case  of 
potassium  cvanide  the  reaction  will  indicate  003 — 0-04 
mgrm.  of  cyanogen;  in  the  case  of  the  ferrocyanide, 
n  L' — 0-3  mgrm.  of  cyanogen. — E.  W.  L. 

PercarbonaUs.     S.  Tanatar.     Ber..   1910.  43,  2149—2151. 

The  author  has  repeated  the  experiments  made  by  Riesen- 
feld     this   .1..    1910,   421 1   and   confirms  his  observations. 
In  solutions  of  the  same  alkalinity  more  iodine  is  liberated 
from  potassium  iodide  by  potassium  percarbonate  than  by 
I ..  mate.     The  author  remains,  how  ever,  of  the 
opinion  that  the  reaction  cannot  legitimately  be  employed 
for  settling  the  question  of  the  constitution  of  the  known 
percarbonates     and     other      similar      compounds.     Five 
minutes  after  potassium  percarbonate  has  been  dissolved 
at  1H   C.,  it  behaves  like  the  sodium  salt,  liberating  iodine 
equivalent  to  only  0-7— IT  c.c.  of  S  10  thiosulphate  for 
every    1    millimol."  of  sodium   carbonate  +  1   millimol.  of 
potassium    percarbonate,    whereas   the   freshly   dissolved 
salt  behaves  like  the  solid  substance,   liberating   consider- 
able iodine.     The   hydrolysis   "t    potassium   percarbonate. 
to  bicarbonate  and  hydrogen   peroxide  is  therefore  not 
instantaneous,  since  when  hydrogen  peroxide  is  present  in 
the   Bolution   the   latter   is    immediately    decolorised.     1 
millimol.  of  sodium  carbonate  +  1   millimol.  of  potassium 
percarbonate   liberate   iodine   equivalent    to    121    c.c.   of 
.V   10  thiosulphate.     On  adding  1  millimol.  of  hydrogen 
peroxide     ..i    a   solution   of   1    millimol.   potassium   per- 
carbonate) the  solution  is  almost   completely  decolorised 
iving   iodine   equivalent    to  0-7    c.c:   of  thiosulphate). 
Eenot  assuming  that  potassium  p  roarbonate  has  the  same 
constitution  as  the  sodium  compound,  their  difference  in 
behaviour   towards   potassium   iodide   may   be  explained 
by     the     difference     in     their    rates    of    hydrolysis,     this 
bei]  ln  the  case  oi  the  -odium  salt,  than  the 

on  with  iodide,  whereas  in  the  i  ase  of 
the  potassium  -alt  the  reverse  i-  the  case.  Sodium 
perborate  behaves  like  sodium  percarbonate  probably  for 
a  similar  reason.  Again  when  one  molecule  of  sodium 
percarbonate  <SnJ  '  >,  -  \\\ J «...  is  introduced  into  a 
solution,  half  a  mole<nle..;  peroxide  is  introduced 

with  it.  and  that  tlus  is  sufficient  to  inhibit  iodine  separa- 
tion i-  shown  bj  the  fact  that  when  1  millimol.  of  sodium 
rbonate,  I  millimol.  oi  solid  potassium  percarbonate 
and  1  millimol.  of  hydrogen  peroxide  are  added  to 
sium  iodide,  only  a  slight  separation  of  iodine 
(equivalent  to  Oil  i.e.  of  thiosulphate  instead  of  121  C.C. 
that  is  practically  the  same  amount  as  in  the  case  of 
sodium  percarbonate  alone.) — E.  \V.  L. 


Alkali   sulphates;    Solubility  of  the t'n  solution*  con- 

i  alkali,  at  2.V  C.  and  [the  behaviour  ol)  COi 
svlphaU  in  these  solution*.    .1.  D'Ans  and  ( i.  Schreiner.   Z. 
anorg.  Chem..   1910.  67.  437 — 141. 

In  continuation  of  former  work  (see  this  J..  1910,  150)  an 
examination  has  been  made  of  the  solubility  isotherm, 
at  25"  (.'..  of  the  system,  alkali-sulphuric  acid,  in  solutions 
containing  an  excess  of  alkali.  The  solubilities  of  sodium 
and  potassium  sulphates  are  continuously  diminished  l,\ 
the  presence,  in  increasing  quantities,  of  sodium  and 
potassium  hydroxides  respectively,  becomil 
saturated  solutions  of  these  alkalis,  and  the  solubility  of 
ammonium  sulphate  is  similarly  affected  by  ammonia;  no  ; 
basic  salts  are  formed.  The  regions  of  stability  of  calcium 
sulphate  and  its  double  sulphates  in  solutions  of  alkali 
sulphates  containing  free  alkali  was  also  determine 
also  this  J..  1909.  521).  and  in  contact  with  solutions  con- 
taining' much  alkali  (except  ammonia)  calcium  sulphate 
was  found  to  be  unstable,  calcium  hydroxide  being  stable; 
the  formation  of  basic  sulphates  here  also  was  not  ol 

— F.  SODH 

X Urate    deposit*    of   Southern    California.     F.    YV.    Oaeff. 
Eng.  and  Min.  J..   1910,  90,  173. 

The  author  describes  the  appearance  of  the  nitrat, 
in   the   Chemehuvis    valley.    33   miles   south   of   Needles, 
Cal.,    U.S.A..   and   compares   them    with   those   in   Chile. 
The  area  is  covered  with  clay  overlaid  with  gravel, 
where  the  clav  has  become  exposed  on  the  hills,  which 
latter  vary  from  100  to  300  ft.  in  height.     The  nitrate  1- 
mainly  contained  in  the  clay  strata,  the  analyses  of  four 
surface  samples  of  which  gave  from  7  to  22  per  cent,  of 
sodium  nitrate,  associated  with  common  salt.   Glaubi 
salt  and  gypsum.     The  overburden  is  soft  and  the  dep 
can    be    worked    without    blasting.     The    river   Color 
which  borders  the  nitrate  deposits  on  the  east,  pro' 
the  necessary  water  for  extracting  the  nitrate.— F.  R. 

Double  bromides  of  manganese,  and  some  doubh    ell. 

and   iodides   of   zinc.     F.    Ephraim   and   S.    Model.     Z. 

anorg.  Chem..   1910.  67,  370—378  and  379-3SU. 
Mangasocs  bromide  shows  very  little  tendency  to  form 
double   salts   with   other   bromides.     The  slightly 
scopic  salt.  CaMnBr1.4H;;0.  has  been  obtained  by  evapora- 
ting the  mixed  solutions  of  the  correspond ing   bn 
over  sulphuric  acid,  but  it  is  readily  decomposed  into  its 
constituents.     With    ammonium    and    sodium    bromide! 
respectively,   what  are   believed   to   be   mixed   crystal-  of 
these  salts  and  double  bromides  are  obtained.     The  follow- 
ing new  double  chlorides  and  iodides  have  been  pre] 
by    evaporating    mixed    solutions    of    the    corresp 
salts: — Calcium    zinc    chlorides.    CaZnCl,..".-5i  7)H._,'  <   ana 
Ca.,ZnCl,.r>H„0,   strontium   zinc    chloride.    SrZnCl,  lH ..". 
barium  zinc  chlorides.  BaZnCl4,2-5H20  and  BaZnCl,  IHjO 
potassium  zinc  iodide.  KoZnl^HoO.  sodium   zin- 
NaZnI3,  2H20.  ammonium  zinc  iodide.  XH,.ZnI34-5 
calcium  zinc  iodide.  CaZnI,.8H,0.  strontium  zin.  iodide, 
SrZnI,.9HoO.    and    barium    zinc  iodide.  BaZnI,.4i     H.i ' 
All   are   crystalline   and   very   hygroscopic. — F.  S 

Aluminium  nitride.     D.  Wolk.     Comptes  rend..  1910,  151. 
*  318—319. 

The  author  draws  attention  to  previous  publicati 

which  he  has  shown  that  the  temperature  of  formation  of 

nitride  when  aluminium  powder  is  heated  in  tin    , 

of  decomposition   of  gaseous  ammom 

Tin      production     of    nitride     is     very    rapid     at 

above    1100',    the    product    crumbles    and    l» 

iociate.      Tie-  nitride  contains  33-0  per  cent,  ot  aliimimum 

(A12N.2  requires  3400).  and  forms  a  L'ray  ma--,  the  mon 

readily  decomposable  by  water  the  lower  its  t.  mp 

of    formation.     No    intermediate    amide    appears    to   be 

formed. — J.  T.  D. 

Scandium  [and  »/■  thods  of  -•  n",  iting  scandium 

R.    .1.    Mever.    H.    Winter,   and    M.    Speter.     Z. 
Chem..  1910,  67,  398—417. 
Experiments  on  the  purification  of  scandium  oxide  pre- 
pared by  precipitation  with  sodium  silicofluoride  and  with 
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'in   thiosulphate,  us   previouslj    described     / 

Chem..  Iikin,  60,  134),  show  that  thor whioh  is  the  only 

Impurity,   in   the   presence  of    i -h   scandium,   does   not 

exhibit  quite  normal  properties  [e.g.,  it  is  not  precipitated 
bi  hydrogen  peroxide);  it  maj  be  detected,  however,  by 
the  action  "I  iodic  acid  in  strongly  ai  id  solution,  the  solu- 
tion   ■  t  sulphuric  or  nitric  acid,  being  mixed  with 

iodic  acid  in  nitric  acid  ;  thorium  iodate  rem 
Insoluble,  even  in  a  large  excess  of  acid,  whereas  scandium 
Iodate  is  soluble.  Small  quantities  of  thorium  may  also 
detected  in  the  presence  of  scandium,  by  largely  diluting 
t  In-  neutral  solution  of  the  chlorides,  when  a  turbidity  dm 
to  thorium  oxychloride  becomes  apparent  after  a  lime. 
Inn.  h1  method  of  separating  thorium  from  scandium 

ised  en  the  fan  that  the  lattei  i-  precipitated  a-  the 
double  carbonate,  Sc2(CO  ,  l.\a_,ri>,.  liH.jl).  mi  boiling 
a  mixture  of  an  approximately  neutral  solution  of  scandium 
ohloride  an, I  a  20  per  cent,  solution  of  sodium  carbonate, 
prhereas  the  corresponding  thorium  double  suit  is  soluble. 
Tin-    separation    is    effected    a-    fellows;     Tin-    chloride 

imii  is  evaporated  to  dryness  on  tin-  water-bath,  the 
residue  i-  dissolved  in  a  little  water,  ami  the  concentrated 
solution  is  poured  into  a  solution  of  pure  sodium 
carbonate  (containing  20  per  cent,  of  tin-  anhydrous 
salt),  1  litre  being  used  for  every  In  grins,  of  scandium 
oxide,  and  the  mixture  i-  stirred  ami  gently  warier, I. 
until  a  clear  solution  is  obtained.  This  is  boiled 
vigorously  for  half-an-hour,  keeping  the  volume 
approximately  constant  by  adding  water  as  required. 
and  the  liquor  is  then  poured  off  from  the  separated 
double  carbonate,  which  is  boiled  three  times  for  15 
minutes  with  20  per  cent,  sodium  carbonate  solution; 
the  thorium  is  thus  completely  or  almost  completely 
remove, 1  in  the  solution  by  one  treatment,  and 
tie-  scandium  double  carbonate  may  la-  dissolved  in  water 
and  precipitated  as  hydroxide,  to  he  finally  converted  into 
oxalate  ami  oxide.  Scandium  also  readily  forms,  in 
quantitative  yield,  a  stable  well-crystallised  acetylace- 
tonate  (see  this  ,1..  1904,  341).  which  is  obtained  by  adding 
acetylacetone  to  a  neutral  solution  ,,f  a  scandium  salt  and 
neutralising  the  liberated  acid  with  ammonia,  the  precipi- 
tated salt  being  crystallised  from  alcohol.  This  compound 
melts  at  187° — 190°  C.  and  is  easily  sublimed  ;  it  is  readily 
soluble  in  alcohol,  ether,  and  chloroform,  but  is  insoluble 
in  water.     Scandium  purified   by  this  method  was  found 

ive  the  same  atomic  weight  as  that  purified  by  the 
sodium  carbonate  method,  m':.  45-0;  but  further  work 
on  the  atomic  weight  determination  is  in  progress.  An- 
hydrous scandium  chloride.  ScClj,  is  readily  prepared  by 
the  method  of  Matignon  and  Bourion  (this  J.,  1904.  370)  ; 
it  sublimes  as  glittering  transparent  leaflets  which  are  very 
hygroscopic  ;  on  heating  it  'jives  an  insoluble  oxychloride. 
Pure  scandium  oxide  is  not   radio-active. — F.  SoriN'. 


Ozone;    Action  of  on  various  solvents.     ('.   Harries. 

Annalen.    L910,  374.  307—309. 

Or  the  various  solvents  that  have  been  used  in  the  prepara- 
tion   of   ozone   derivatives   of    organic    bodies    many    are 
unsuitable    owing    to    their   being   attacked    by    thi 
This   is   notably   the  ease    with  carbon   tetrachloride  and 
chloroform,   the  latter  being  attacked   to  such  an  extent 

be  unusable  for  this  purpose.  Ethyl  chloride  and 
methyl  ,-hloride  are  but  little  affected  by  ozone,  but  their 
high  price  prevents  their  being  generally  used.  Glacial 
a,  otic  acid  is  not  attacked  to  any  appreciable  extent, 
but  has  the  drawback  that  most  ozonideS  are  too  soluble 
therein,  and  that  it  is    not    easily  evaporated   in 

l-  not  much  attacked,  whereas  methylacetone  is 
stronglv  attacked  by  ozone.      Hexane,  which  at  one  time 

idely  used,  is  now  regarded  as  a  I,---  suitable  solvent, 
siiue  the  commercial  substance  absorbs  bromine.      Apart 

'his.  hexane  free  from  this  defect,  is  unstable  in 
the  presence  of  concentrated  ozone,  and  is  decomposed 
with  the  formation  of  aldehydes  (■..;..  valeric  aldehyde), 
mono,  arboxylic  acids,  peroxide  compounds,  and  adipic 
acid.  Hen,  e  cyclohexane  is  probably  present  in  hexane. 
Benzene,  which  is  recommended  by  Semmler.  is  unsuitable 
owing  to  its  being  readily  converted  into  tho  •  : 
Onsly  explosive  ozo-benzene. — C.  A.  M. 


Charcoal,      ibtorptivt  power  /",   o«   of   mm 

vegetable .     A.    Piutti  an,l   0.   Magb.     Gazz,   chim 

it..!..   1910,  40,  I..  669—677. 

Aboi  i  .■  on,-     ii  the  freshly-ignited  oharcoal,  In  pieci 
about  0-25  cm.  size,  wen-  placed  in  a  glass  tube   immersed 

ill   liquid   air.    which    wa-   then   exhausted,  an, I    ail.  purified 

by  mean-  of  sulphuric  acid  and  potassium  hydroxide,  was 

-I  in  tor  16  mm-.     Tie-  ini"-  was  then  removed  fi 
the  liquid  an-  ami  its  temperature  allowed  to  rise  gradually 
to  that  of  tin-  atmosphere,  after  which  th,  tube  was  heated 
until  a  temperature  of  650"  C.  was  attained,     The  results 
obtain,', I  are  shown  in  the  following  table. 


Volume 

Volume  -f 

Oharm:il  fr-.m  : 

of  i  grin, 
•  a  char- 
coal i" 

«■  .■ 

gOB  111  C.C, 

from  i  c.c. 

frum-190 

1 

Cherrj   [Prunut  ceratut),  shells  of  kernel-  0-6100  280-1 

Cocoanut  (Cocus  nucifera),  shells    0-6898  251-8 

Phillyrea  media,  branches         0-6680  222-4 

silk  oak  (Oreviilea  robuita),  branches   ....  0-6961  212-7 

Fir  [Abiet  alba),  trunk     0-8408  L99-5 

Chestnut  {Cutanea  vuea),  trunk    0-7690 

i.       Buxus  tempenirent),  trunk  0-7048 

i  hui'-i-  date  plum  (Diotpyrot  Kah  .branches  0-7464 

Poplar  {Popuhu  nigral,  trunk    !  0-7788  184-1 

Pliuu  [Prunue  virginiana),  branches     ....  0-8091 

Carob  [Ceratonia  Siliffua),  seels     0-6145 

Apricot  i /',-./ io/s.i  rmeniaca),  shells  of  kernels  n-7irn 

Walnut  {Juglatu  reaia),  trunk    0-76  118-8 

Pine  (Pinue  rigida),  trunk  0-7626  111-1 

False aran-L  RoMnia  p*eurfoJleacia),branches  0-8184 

BOX,  twigs      0-851-2  92-4 


The  three  samples  which  ga\,-  tin-  best  results  were  then 
heated  in  a  current  of  chlorine  for  1  hour,  and  again 
examined,  when  it  was  found  that  their  absorptive  powei 
had  1,,-cn  considerably  increased,  the  quantity  of  gas  from 
I  B.C.  under  the  same  conditions  as  before  bring  :  ,-  ", Li- 
mit. 334-2;    cherry,  312-2;    Phillyrea  media,  •-•';""  i 

—A.  S. 

Ozonitntion    and    concentration     of    ozone.     ('.     Harries. 
Annalen.  1910,  374,  309—315. 

In  order  to  obtain  a  greater  supply  of  ozone  tho  author 
has  introduced  a  second  transformer  and  ozoniser  into 
circuit,  and  has  replaced  the  I  h.p.  alternating  current 
motor  used  with  his  former  apparatus  (this  J..  l!*"i. 
1155.  1166)  by  a  2  h.p.  motor.  The  arrangement  of  the 
Berthelot  tubes  in  one  of  the  ozonisers  ha-  been  altered 
as  shown  in  the  diagrams,  which  represent    the    DM -t 


Vst^ 


of  grouping  them  in  the  w len  box  and  the  mode  in  which 

they  are  connected  with  on,-  another.  The  apparatus  i- 
used   in   the  same   manner  a  I.   and 

on  the  average  a  gas  containing  15-5  per  cent,  of  ozone  is 
obtained  as  compared  with  14-5 percent  with  an  apparatus 
containing   parallel  tube-.      lie    yield  of  ozone   with   th- 
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(.tug.  31.  1910. 


latex  term  of  apparatus  has  risen  considerably  since  the 

apparatus  was  first  tried.  This  is  attributed  to  alterations 
in  the  glass  of  the  Berthelot  tabes  andei  the  long-continued 
influence  of   the   -  orient.     For   many   purposes 

the  ozone  thi.s  obtained  is  too  concentrated.  Thus  in  the 
■  compounds  of  the  aromatic  series  the  benzene 
nueleus  may  be  attacked.  In  order  to  reduce  the  con- 
centration when  desired,  the  gas  may  be  passed  through 
Dntaining  Bodiuir  bydroxidi  solution  and  con- 
centrated sulphuric  acid,  both  of  which  decompose  ozone. 
By  regulating  the  speed  of  the  passage  of  the  gas  a  greater 
or  less  degree  oi  decomposition  is  effected.  After  leaving 
the  sulphuric  acid  the  gas  will  not  be  quite  dry  and  this 
must  be  taken  into  account  in  the  preparation  of  unstable 
"Zonides. — C.  A.  M. 


Sodium  carbonate  as  an  oxidistr  [metals]  ;    Use  of 

Deiss.     Set    X. 

Patents. 

Sitric   aeid  ;     Process  for   the   preparation    of  from 

ammonia  by  the  contact  process.  A.  Frank  and  X.  Caro. 
Ger.  Pat.  224.329.  May  2,  1907. 

By  using  thorium  oxide  or  mixtures  of  thorium  oxide 
with  other  rare  earth  oxides,  as  contact  substance,  at  150° — 
200°  C.  it  is  stated  that  ammonia  can  be  oxidised  by  air 
to  nitrous  or  nitric  acid  to  the  extent  of  up  to  90  per  cent. 
The  favourable  results  obtained  with  thorium  oxide  are 
due  to  the  fact  that  thorium  nitrate,  which  is  formed 
as  intermediate  product,  yields  a  loose  porous  form  of  the 
oxide  on  heating. — A.  S. 

Lactic  acid  ;  Preparation  of  pure by  distilling  technical 

lactic  acid.  them.  Fabr.  Florsheim  Dr.  H.  Xoerdlinger. 
Ger.  Pat.  224,664.  Dec.  8,  1907.  Addition  to  Ger.  Pat. 
221.786,  Dec.  2,  1906. 

Is  the  preparation  of  pure  lactic  acid  by  distillation 
as  described  in  the  principal  patent  (see  Eng.  Pat.  26,415  of 
1!mi7;  this  J..  1908.  246),  it  is  advisable  not  to  heat 
the  crude  lactic  acid  directly,  as  this  causes  a  certain 
amount  of  decomposition.  It  is  therefore  proposed  to 
heat  the  air  or  gas,  which  is  to  be  passed  through  the  acid 
during  distillation,  to  temperatures  not  exceeding  120° 
or  130°  C,  and  also  to  remove  solid  impurities  and  moisture 
from  it.— T.  F.  B. 

Cell  ;  Electrolytic  principally  applicable  to  the  electro- 
lysis of  sodium  chloride  and  the  recovery  of  caustic  soda. 
J.  R.  Crocker.     Fr.  Pat.  412,054,  Jan.  29,  1910. 

The  cell  comprises  an  inclined  anode,  the  lower  faces  of 
which  co-operate  with  an  inclined  cathode  which  also 
acts  as  a  diaphragm.  The  cathode  consists  of  a  metallic 
support  pierced  with  holes,  and  an  asbestos  tissue  impreg- 
nated with  a  stable  metallic  oxide  and  a  silicate. 
The  diaphragm  is  adjacent  to  a  cathode  chamber  in  which 
the  caustic  liquid  is  received  and  in  the  lower  part  of  which 
it  is  concentrated.  This  is  accomplished  by  blowing 
steam  into  a  pocket  in  the  chamber  at  the  lower  part  of  the 
diaphragm,  and  the  vapour  simultaneously  assists  in  remov- 
ing the  electrolvsed  fluid  from  the  surface  of  the  diaphragm. 

— B.  X. 

Calcium  cyanamide  ;    Converting into  nitrate  of  lime. 

D.    E.   C'ollett  and   M.   Eckardt,   Christiania.   Norway. 
Eng.    Pat.    10,815.   May   2,    1910.     Under   Int.    Conv 
May  3,  1909. 

Calcium  cyanamide  is  heated  with  aqueous  nitrate 
of  lime  whereby  ammonia  is  formed.  The  ammonia  is 
then  converted  into  nitrogen  oxides  or  nitric  acid  in 
any  known  manner  and  the  resulting  nitric  acid  is  used 
to  dissolve  the  residue  of  lime  from  the  first  operation. 
The  solution  of  nitrate  of  lime  obtained  is  treated  in 
any  known  manner  to  obtain  solid  nitrate  of  lime. 

— W.  H.  C. 


Cyanogen    compounds  :     Process   of    utilising   thi    products 

of   decomposition    of    certain .     E.    C'ollett    and    II 

Eckardt.     Fr.     Pat.    412.768.    Feb.     IS,     1910.     Undei 
Int.  Conv.,  Feb.  20,  1909. 

Cvi.i  iim  cyanamide  is  heated  to  a  moderate  temperature 
with  calcium  nitrate  and  water,  or  steam,  with  production 
of  ammonia,  the  residue  being  preferably  converted  into 
calcium  nitrate  by  means  of  dilute  nitric  acid. — 0.  I',. 


Sodium    h-ydrosvlphiU  ;     Manufacture   of  anhydrous. 

L.  Cassella  mid  Co..  lies.  m.  b.  H..  Frankfort-on-Maine, 
Germany.  Eng.  Pat.  11.906,  May  13.  1910.  Under 
Int.  Conv..  May  15,  1909. 

Concentrated  aqueous  solutions  of  formaldehyde- 
sodium  sulphoxvlate.  sodium  bisulphite,  and  sodium 
chloride  are  mixed  together  at  a  temperature  of  about 
65°  C,  and  the  anhydrous  sodium  hydrosulphite.  which  is 
precipitated,  is  filtered  off  and  dried  with  the  necessary 
precautions. — (t.  R. 

"Haloid*  "  [Halides]  ;  Method  of  making .    J.  C.  I 

Midland.  Mich.,  and  J.  P.  Simons.  (  leveland.  Ohio, 
Assignors  to  The  Don  Chem.  Co.,  Midland.  Mich.  I'.S. 
Pat.  964.156,  July  12,  1910. 

An  alkali  chlorate  in  aqueous  solution  is  reduced  to  the 
corresponding  chloride  by  means  of  finely  divided  cast  iron 

—0.  K. 

Xitrogen  oxides  ;    Manufacture  of  .     D.  Timar.     Fr. 

Pat.  412,227.  Feb.  2.  1910.     Under  Int.  Conv..  June  1, 

1909. 
A  mixture  of  nitrogen  and  oxygen  is  passed  through  a 
hollow  tube  of  refractory  material,  such  as  magnesia  or  the 
like,  which  is  maintained  at  a  high  temperature  by  the 
passage  through  it  of  a  suitable  electric  current.  The  tube 
is  provided  with  a  number  of  small  openings,  through 
which  the  resulting  oxides  of  nitrogen  pass  in  the  form 
of  jets  under  pressure.  The  space  which  surrounds  the 
tube  is  maintained  under  diminished  pressure,  so  that  the 
issuing  gases  are  subjected  to  sudden  expansion,  and  con- 
sequent sudden  cooling  through  about  500°  C.  The  tube  is 
so  constructed  as  to  offer  the  maximum  electrical  resistance, 
and  therefore  to  possess  the  highest  temperature,  nearest 
to  the  exits  of  the  gaseous  jets.  The  oxides  of  nitrogen 
consequently  leave  the  region  of  synthesis  at  their  highest 
temperature,  and  being  immediately  cooled  on  emerging 
from  the  apparatus,  suffer  the  minimum  amount  of 
dissociation. — 0.  R. 

Nitrous     gases ;      Process     of     absorbing .     Badisobe 

Anilin  und  Soda  Fabrik.  Fr.  Pat.  412,788.  Jan.  11, 
1910.     Under  Int.  Conv.,  Jan.  23  and  Feb.  9,  1909. 

Ax  alkaline-earth  oxide,  hydroxide,  or  carbonate,  sus- 
pended in  water,  is  reduced  to  a  fine  state  of  division  in 
the  presence  of  the  gases  to  be  absorbed. — 0.  R. 

Sulphuric  acid;  Apparatus  for  making .  F.  J.  Fam- 
ing, Xcw  York.  Kng.  Pat.  26,452,  Nov.  15.  IflOfc 
Under   Int.   Conv.,  Dec.  31,   1908. 

See  U.S.  Pat.  932,771  of  1909  ;  this  J.,  1909,  1086— T.F.B. 

Electrolytic  all*.     J.   R.   Crocker,  New  York.     Eng.   Pat. 
2' 132.  Jan.  26,   1910. 

See  Fr.  Pat.  412,054  of  1910 ;  preceding.—  T.  F.  B. 

Sodium  ;    Electrolytic  apparatus  for  preparing .     Soc. 

d'Electro-Chimie,  and  P.  L.  Hulin.     Fr.  Pat.  412.631. 

May  6,   1909. 
See  Eng.  Pat.  6063  of  1910 ;  this  J.,  1910,  885.— T.  F  B. 

Oxides  ;   Conversion  of  difficultly  fusible into  otic  r  CM 

ihhiihI  I'n  /laralitm  of  aluminium  nitride],  0.  SerpeeV 
Fr.  Pat.  411,947,  Jan.  26,  1910. 

See  Eng.  Pat,  15,995  of  1909 ;  this  J.,  1910,  25.— T.  F.  B. 
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Bydrocyanie  acid  and  cuanides  :    Process  fo>   making 
Beindl.     I'r.   Pot.    112,541,   Feb.   11,   1910. 

P       216,264  ol  1008 ;  this  J.,  1900,  1314      I   I    B 

Nitrogen;  Separation  of  jrotn  th>  air.  Soc.  1' An 
Liquiilc,  Paris.  Eng.  Pat.  7 1 7"..  March  22,  1910. 
Under  Int.  i  on\  .   March  23,   I' 

Pat.   110,933  of  1909  ;  this  J.,  1910,  817.     T.  !•'.  li. 

Obtaining   sulphur  dioxide,   liquid 

the  acid  tar  produced  in  tht   refining  "I  mineral  oils 
with  sulphuric  acid.     tier.   Pat.  224,566.     Se<    1 1  -v . 


VIII.— GLASS;    CERAMICS. 

\  industry ;  Progress  in  the .     \V.  Pukall.     Ber., 

1910,  43.  2078—2106. 

brief  account   of  the  modern  development   and 
■nl  condition  of  the  ceramic  industry  ami  of  scientific 
work   in   connection   therewith,   especially   that    of  Seger, 
mtlior  refers  to  some  of  his  own  experiments  on  the 
mistry    of    silicates.     Pure    sodium    metasilicate    was 
pared   by  heating  together  the  requisite  quantities  of 
•odium  bicarbonate  ami  pure  powdered  quartz  sand  in  a 
platinum  vessel  until  the  sand  completely  dissolved  (up 
to  tin'  melting  point   of  gold).     The  crystalline  product 
1\   powdered  ami  again  fused  at  tin'  some  tem- 
perature as   before,   in   order   to  ensure   the  completion   of 
the    reaction.     (In    pulverising    the    sodium    silicate    thus 
■•pared,    long    pointed    silky    crystals    wen     observed 

The  Compound  dissolved  in  water  to  a  turbid  solution. 
which  could  be  cleared  by  allowing  to  stand  for  about 
24  hours  or  by  filtering  through  an  earthenware  Biter, 
Different  metallic  silicates  (calcium,  barium,  strontium, 
nil.  zinc,  cadmium,  ferrous,  ferric,  aluminium, 
nickel,  cob, ilt.  copper,  and  lead)  were  prepared  from  the 
.ilka li  silicate  and  metallic  -alts  by  double  decomposition 
in  very  dilute  aqueous  solution.  In  the  case  of  lead  the 
snow-white  precipitate,  soon  after  its  formation,  consisted 
of  tine  glistening  leaflets.  The  bluish-green  ferrous 
silicate  gradually  oxidised  in  the  air.  becoming  brown  : 
in  an  analogous  manner  the  colour  of  the  manganese 
precipitate  changed  from  pink  to  brownish-black,  Most 
of  the  precipitated  silicates  became  crystalline  on  ignition, 
hut  the  lead  compound  fused  at  incipient  red  heat.  The 
aluminium  compound  ifrom  sodium  metasilicate  and 
ammonium  alum)  had  a  composition  corresponding  to  the 
formula,  3SiOj,  2AJ.O  j,  r.ll.ii.  Both  this  compound  and 
the  product,  containing  sodium,  obtained  by  the  inter- 
action ,,f  2  mols,  of  sodium  metasilicate  with  1  or  1)  mols. 
mi  aluminate,  were  soluble  in  excess  of  sodium 
hydroxide  (or  potassium  hydroxide),  and  from  the  Bolu- 
t ion.  on  heating  on  the  water-bath,  a  white  crystalline 
compound  separated  having  the  composition.  2SiO„Al2Oj, 
\a:' '.  211.1).  The  same  compound  was  obtained  by  fusing 
together:  (1)  kaolin,  sodium  hydroxide  and  a  small 
quantity  of  water;  (2)  felspar,  sodium  hydroxide,  watei. 
■>i"l  aluminium  hydroxide:  and  (3)  quartz  sand,  alu- 
minium hydroxide,  sodium  hydroxide,  and  water.  It 
could  also  I*-  obtained  by  using  sodium  carbonate  in  place 
of  sodium  hydroxide,  but  in  this  case  it  was  necessary  to 
ignite  the  mixture  strongly.  It  forms  white  microscopic 
■yatala  which,  under  the  microscope,  are  seen  to  be 
arranged  in  a  similar  manner  to  the  beads  in  a  necklace. 
It  melts  above  1270  (.'..  i.e.,  at  about  the  same  temperature 
M  that  at  which  the  so-called  salt  glaze  forms  on  atone 
ware.  It  is  slowly  acted  upon  by  boiling  water,  alkali 
' - 1 " -  removed  :  in  dilute  acids  it  dissolves  to  a  clear  solu- 
tion. Kn  ignition  it  loses  two  mols.  of  water;  the 
residue  is  easily  soluble  in  dilute  hydrochloric  acid. 
Zettlitz  kaolin  or  English  china  clay  when  fused  with  ten 
time-  its  weight  of  sodiuni  chloride  gives  a  crystalline 
product  of  approximately  the  composition.  2!siU2.  Al2<>3. 
N'ajO  The  author  regards  the  -odium  compound  with 
2  moK  ,,f  water,  as  the  sodium  salt  of  a  so-called  kaolinic 
acid,       NaO.(OH)A1.0.Si0(0H) :  (HOJSiO.O.AhUH  i.i  INa. 


By  treating  30  gnus,  of  this  -odium  -alt  with  loo  c.o.  ol 
watei  and  so  o.o.  of  dilute  hydrochloric  acid.  and.  aftei 
diluting  to  three  litres,  precipitating  with  a  I 
ammonia,  a  product  was  obtained  containing  mall  quan- 
tities ol  sodium  and  ammonia,  bu1  in  whi  h  the  relation  be- 
tween the  -ill.  i.  alumina,  and  watei  correal) led  with  the 

iil.c.       (HOLALO.SiO(OH)    :   (HO)SiO.O,  \l  OH  ,     oi 

2SiO„Al,Oj,3HtO,     ol       the      free      kaolinic      and.       This 

-ubstanee  I-  ai phous,  pure  white,  and  infusible  in  the 

blowpipe   Maine.     When   treehrj    precipitated    II    di    olye 
easily  in  dilute  acids  and  is  reprecipitated  bj   ammonia  ; 
it    is    decomposed    by    boiling    acids.      When    fused    with 

-odii blonde  it  behaves  like  kaolin,  tlm-  differing  from 

a  mechanical  mixture  ol     iflicic   acid   and  aluminium  by- 

dioxide.        It    loses    more   than    half  of  it-   three    molecule-  of 

water  at   temperatures  up  to  360   C,  bul   the  remaindei 

only  on  ignition.  When  used  in  place  of  kaolin  in  a  porce- 
lain mass  of  the  composition  :  clay  substance,  50;   quartz, 

25;  and  felspar,  2,">  parts,  it  yielded  a  plastic  ma--,  which 
when  burnt  at  about  1370  C.  (cone  12).  gave  a  line,  while 
transparent  porcelain,  again  differing  from  a  mixture  of 
silicic  acid  and  aluminium  hydroxide.  The  author  regards 
kaolin  as  the  anhydride  of  this  kaolinic  acid, 

l!O.Si.ti.o.AI|i>H) 

H0.S'i'.0.0.Al(0Hr 
(Compare  Zulkowski.  this  J.,   1S99,  760).— A.  S. 

Patents. 

Glass-plates;  Apparatus  tor  silvering  -  .  H.  Birkbeok, 
London.  From  American  Looking!  da— Co.,  New  York. 
Eng.  Pat  8206,  Mar.   12.  1910. 

Instead  of  silvering  glass  plates  singly  by  placing  them 
in  a  horizontal  position  in  the  silvering  tank,  a  remov- 
able frame-box  fitted  with  vertical  grooves  in  the 
side  walls  is  used,  so  that  a  number  of  glass  plate-  may  be 
submerged  in  an  upright  position  in  the  silvering  solution 
and  be  removed  together  after  the  silver  layei   i-  deposited. 

— H.  U.S. 


Glass  ;    Met/ml  of  mrl  apimrntux  for  drawing .      R.   I.. 

Frink.    Cleveland,    Ohio.      l\S.    Pat.    (M13.SKK,    July    12, 
1910. 

Hoixnw  glass  articles  are  produced  by  drawing  a  cylinder 
from  a  bath  of  molten  glass,  a  body  of  air  being  maintained 
therein  at  a  predetermined  degree  of  humidity. — O.  I!. 

Rolled  glass  ;    Mechanical  process  for  manufacture  of . 

E.  Sigward.     Fr.  Pat.  412.  749,  Feb.  17,  1910. 

The  usual  process  of  plunging  a  block  into  molten  glass 
and  then  passing  the  adnering  metal  between  rollere 
leads  to  a  non-homogeneous  body  of  uneven  appearance. 
The  block  is  therefore  replaced  by  a  "  punter  "  tapering 
towards  both  ends,  while  blasts  of  heated  air  keep  the 
molten  metal  at  a  suitable  temperature,  and  an  endless 
chain  elevator  passes  it  between  the  rollers. — H.  H.  8. 

Earthenware  articles  ;  T/k  placing  of in   kilns,  muffles- 

and  the  hk,  during  thf  firing  process.  W.  E.  and  C.  D. 
Maddock,  Stoke-on-Trent.  Eng.  Pat.  18,879,  Aug.  17, 
1909. 
Earthenware  anil  like  glazed  articles  aro  arranged  in  a 
vertical  position  in  open  "cranks"  or  stands  which  are 
placed  in  the  kiln  to  be  tired.  The  stands  consist  of  a  base 
and  one  or  more  vertical  portions  against  which  one  piece 
of  the  ware  to  be  Bred  can  rest,  the  other  pieces  of  the  ware 
being  separated  from  each  other  and  retained  in  a  vertical 
position  bv  means  of  stilts,  nibs  or  the  like  arranged  on  the 
base  of  the  stand  and  between  the  pieces  of  the  ware. 
The  open  stands  mav  also  be  provided  with  sides  arranged 
to  support  a  number  of  nibs  or  -tilts  which  engage  with  the 
bottom,  edges,  and  backs  of  the  ware.  The  open  stands 
mav  also  consist  of  a  base  and  horizontal  portions  or  rails 
supported  bv  vertical  portions  from  the  base,  the  horizontal 
rails  and  the  base  serving  to  support  stilts,  nibs,  etc... 
which  engage  with  the  ware. — \V.  C.  H. 
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Acid-resisting  and  refractory  wart  :   Manufacture  of  pressed 

.     Gehroder  Siemens  and  Co.     Kr.  Pat..  112,308, 

Jan.  31.  1910. 

CrTWAT.T.WT)  bono  acid  ami  liquid  phosphoric  acid  arc 
added  tn  the  usual  silicious  materials  in  order  to  form 
phospbobaric  acid.  BPi>4.  which  is  alleged  to  make  the 
mass  sufficiently  plastic  to  be  pressed  and  to  render 
it  resistant  to  fire  and  acid.  The  resulting  ware  is  said  to 
Ik-  suitable  for  diaphragms  or  niters. — H.  H.  S. 

Ceramic   body  with    alumina    a*  hi*:.     A. -A.  Riasse.     Fr. 

Pat..  412.366,  Feb.  7.  Witt 
Fei.sfar,  kaolin,  alumina  and  bauxite  are  mixed  so  as  to 
form  a  mas-  of  the  composition — A1,03  52,  SiOa  38.  K  ,(). 
Na  <  >  and  CaO  3-5.  and  loss  on  ignition.  6-5  per  cent. 
Dextrin  may  be  added  for  binding  and  the  whole  is  then 
fired  at  1300°  ('.  Building  materials  made  in  this  manner  arc 
said  to  be  durable  and  non-porous. — H.  H.  S. 

Malta  which  can  be  cast ;  Process  for  the  preparation  of 

from  non-plastic  substances  without  any  addition  of  a 
clayey  binding  material.  E.  Weber,  tier.  Pat.  224,098, 
June  24.  1909. 

The  preparation  of  pottery  slips  which  can  be  cast,  from 
clays  and  kaolin,  by  the  addition  of  small  quantities  of 
alkali  is  known  (sec  this  J.,  1909.  S35).  It  has  now  been 
found  that  the  same  method  can  be  applied  to  non-plastic 
substances  such  as  quartz,  corundum,  magnesite.  zinc 
oxide,  burnt  clay,  glass,  sulphur,  graphite,  metals,  etc. 
The    substance,    in    a    finely-divided"  condition,    is    mixed 

with  a  small  quantity  of  water,  and  a  sniaL1  quantity  (0-5 

1  per  cent.)  of  alkali  added,  whereupon  a  paste  is  obtained, 
which  can  be  cast  in  water-absorbent  moulds.  Mixtures 
of  different  substances  or  of  the  same  substance  indifferent 
degrees  of  fineness  may  be  used.  The  fluidity  of  the  paste 
•can  be  increased  by  addition  of  small  quantities  of  humous 
or  carbonaceous  substances  (peat,  lignite,  etc.),  or  in  some 
cases,  of  solutions  of  barium  or  lead  salts,  which  precipitate 
soluble  sulphates  or  carbonates  capable  of  counteracting 
the  effect  of  the  alkali.  If  necessary  the  "  liquefied " 
paste,  can  be  rendered  stiffer  by  addition  of  acids  or  salts. 

— A.  S. 


IX.— BUILDING  MATERIALS. 

Patents. 

-Stone;    Manufacture  of  artificial .      R.  Berner.  Baden, 

Austria.  Eng.  Pat.  39130,  Feb.  17,  1910. 
Aktifh  IA1  stone  has  been  previously  made  of  a  mixture 
of  screened  sand,  pit  coal  cinders,  Portland  cement,  milk  of 
lime,  and  calcium  chloride  solution,  and  the  present 
invention  provides  for  the  replacement  of  the  whole  or  part 
of  the  pit  coal  cinders  in  such  a  mixture  by  blast-furnace, 
converter  and  like  slags,  and  for  the  replacement  of  a  part 
of  the  Portland  cement  by  Roman  cement,  puzzuolana  or 
slaL'  cement.— W.  C.  H. 

Mood;  Art  of  transforming  [colouring] .     \\.  A.  Hall, 

New  York.  Assignor  to  Amerii  an  Mahogany  Co.  Maine' 
IS.  Pat.  964,017,  July  12.  1910. 
Dkied  or  seasoned  wood  is  subjected  to  the  action  of  a 
vacuum  in  a  closed  tank,  and  a  solution  of  an  iron  BaJt 
is  then  forced  into  the  wood  under  pressure,  A  dark- 
coloured,  insoluble  compound  is  formed  by  the  inter- 
action of  the  iron  salt  and  the  tannin  contained  in  the  wood 
and  as  the  tannin  predominate,-  in  the  -rain,  the  latter  is 
prominently  developed,  whilst  the  body  oi  the  wood  also 
bo  I  imes  coloured,  but  a  lighter  shade  than  the  grain.-  ( I.  R . 

■Cement;     Hotary    kilns   for    burning .      F.    J.    Poths 

Hamburg.     Eng.  Pat.  29.753.  Dec.  20,  1909.     Addition 
to  Eng.  Pat.  13,440.  June  24.   1908. 

The  whole  or  a  part  of  the  plain  surfaces  in  tin  interior 
of  the  kiln  described  in  the  chief  patent  (this  .1..  1908, 
1 154)  is  arranged  in  the  form  of  a  helix,  in  order  to  increase 
the  length  of  the  transport  surface. — VV.  C.  H. 


H'oocf  .■    Agent  /or   preserving  which  does  not  attack 

metals.     A.    Midlers    Sonne,    and    I.    Krauschner.     Fr 
Pat.  412.253.    Feb.  2.  191H.      Under  Int.  Conv.,  Feb.  4, 

1909. 


See  Ger.   Pats.   219.893  and  219.942  of   1909; 
1910,  631.— T.  F.  B. 


this  J., 


Cement  ;    Process  and  apparatus  for  burning  .     H.  L. 

Doherty.     Fr.  Pat.  412.168,  Jan.  22,  1910. 

See  U.S.  Pats.  945.307  and  945.498  of  1910  ;  this  J.,  1910. 
153.— T.  F.  B. 

Cement  [from  slag];    Apparatus  for  producing  .     H. 

Passow.  Blankanese.  Germany.  Assignor  to  The  Atlas 
Portland  Cement  Co.,  Xew  York.  U.S.  Pat.  964,805. 
July  19.  1910. 

See  Fr.  Pat.  328.533  of  1903;   this  J.,  1903.  999.— A.  S. 


X.— METALS  ;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Sulphur   in    pyrites,   burnt   pyrites,   and  sulphates;    Deter. 

mination   of .     A.    Zehetmavr.     Z.    angew.    (hem.. 

1910.  23.   1359—1360. 

05  orm.  of  the  finely  powdered  sample  is  placed  in  a  glass 
tube,  60 — 70  mm.  long  and  7 — 8  mm.  wide,  closed  at  one 
end.  where  it  is  intimately  mixed  with  reduced  iron,  free 
from  sulphur.  The  amount  of  iron  used  should  be  from 
about  an  equal  amount  up  to  twice  the  amount  of  the 
sample,  and  the  mixing  may  be  carried  out  by  means  of 

a  platinum  wire, 
bent  into  the  form 
of  a  hook  at  the  end. 
which  is  rapidly 
rotated  in  the  mix- 
ture. A  layer  of 
reduced  iron  is 
placed  in  the  tube 
above  the  mixture. 
a  small  channel  is 
made  between  the 
side  of  the  tube  and 
its  contents,  and  the 
tube  then  heated  for 
a  short  time  t 
a  dull  red  heat. 
While  still  hot  it 
is  dropped  into  a 
200  c.c.  flask  con- 
taining 20 — 30  c.c. 
of  water,  tli 
being  fitted  with  a 
thistle  funnel  and 
delivery  tube  pro- 
vided with  an 
arrangement  for  holding  back  the  spray,  as  shown  in  the 
sketch. 

The  delivery  tube  passes  through  a  cooling  jacket  (shown 
diagrammatic-ally),  into  a  flask  containing  clilute  potassium 
hydroxide.  20  c.c.  of  strong  hydrochloric  acid  are  poured 
into  the  flask  through  the  thistle  funnel,  and  when  the 
reaction  slackens,  the  flask  is  warmed  until  the  whole  of  the 
sulphuretted  hydrogen  is  driven  off.  This  may  be  ascer- 
tained by  testing  with  lead  paper  at  the  joint  in  the  de- 
livery tube.  The  distillate  is  washed  into  a  flask  togethei 
with  excess  of  .V  10  iodine  acidified  with  acetic  acid,  and 
titrated  with  .V  III  thiosulphate.  1  c.c.  of  iodine  corre- 
sponds to  00016  grm.  of  sulphur.  The  method  is  a  rapid 
one,  and  gives  accurate  results. — E.  W.  L. 

Sti  1 1  i  ngots  ;    Influence  of  ingot-size  on  the  degree  of  segrega- 
tion in .     H.   M.   Howe.     Trans.  Amer.   Inst.  Min. 

Eng..   1909.  40,  644—647. 

The  degree  of  segregation  is  greater,  in  general,  the  larger 
the  size  of  the  ingot,   but  in  small  ingots  the  effect  of 
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increase  of  sixe  may  be  masked  bj  othi  i  factors.     Experi- 

rut-lit s  with  4!i  different  m^H >t -.  <lu  ided  into  group-  a< 
mi;  to  then  -i/.-.  showed  that  the  effect  "i  increase  ol  iize 
md.  segregation  is  relatively  slight  until  the  thickness  <>f 
the  ingot  i-  about  20  ins.  ;  with  further  increase  ol 
the  degree  ol  segregation  rises  more  rapidly.  The  segrega- 
tion of  sulphur  is  greater  than  that  "t  phosphorus,  and 
that  "i  phosphorus  greater  than  that  "t  oarbon,     Marked 

:i.ii  ma\  lake  place  even  in  very  small  1 1 1  l."  ■  t  -  - 
A  small  ingot  (about  •">  in.  long  and  | .;  in.  wide  at  its  « ideal 
part)  of  acid  open-hearth  steel  «n-  quenched  in  water 
Bom   a    moderate   red   heat.     The   outer   portion  of   the 

contained  t-08  per  cent,  of  carbon)  l>ut  micro- 
photographs  ol  the  metal  around  a  small  cavity  in  tin- 
u|i|«t  part  ,.t  the  axis  ol  the  ingot  Bhowed  that  some  of 
tin'  metal  had  been  converted  into  white  cast-iron  (aboul 
:i  per  cent,  of  carbon),  whilst  the  eutectic  arras  must  have 
than  4  :t  |ht  cent,  of  carbon. — A.  S. 

Strel  ;    "  Mm  in  tli.iea.st:"   in .     G.  (harpv.      Comptes 

rand.,  1910,  151,  389—392. 

Tut:  author  has  observed  certain  phenomena  in  the  case 
oj  steel  resembling  those  desi  ribed  by  Cohen  as  the  effect 
of  "  strain  disease  "  or  "  forcing  disease  "  on  tin  (this  J., 
1909,1139;  1910,94;  see  also  this  J.,  1910,  281).  Stead 
Baa  shown  (see  this  .1..  ls'is.  <M~)  that  the  growth  of  the 
pains  of  ferritc  in  soft  steel  proceeds  most  rapidly  between 
B60  and  stiii  r.  The  author  lias  found  that  previous 
nical  working  of  the  metal  causes  a  considerable 
se  in  the  rate  of  growth  of  the  ferrite  grains  on  subse- 
quent annealing.  For  example  in  the  case  of  two  test 
pieces  of  a  bar  of  soft  steel  ol  which  one  had  been  worked 
by  means  of  a  screw-plate,  tic-  difference  in  the  growth 
of  the  ferritc  grains  on  annealing  for  a  certain  time  between 
BOO  and  Mid  i  '.  was  so  marked  as  to  be  visible  to  the 
naked  eye  on  breaking  the  pices  of  metal.  In  a  given 
bar  in  which  the  mechanical  working  had  been  only  super- 
ficial, the  grains  at  the  periphery  were  larger  than  those 
at  the  centre.  It  is  stated  that  if  the  annealing  be  pro- 
longed  suffii  ictitlv.  the  growth  proceeds  until  in  a  piece  of 
metal  there  is  only  a  single  large  crystal  of  ferrite.  This 
growth  of  the  grains  of  ferritc  docs  not  notably  affect 
tic-  tensile  strength  of  the  steel,  but  renders  the  metal 
brittle.  In  some  cases  observed  by  the  author,  bars  of 
■teal  which  had  been  worked  in  a  screw-plate  [gave  good 
results  in  the  bending  test,  but  after  annealing  at  about. 
800  I  ..  became  so  brittle  that  they  broke  on  falling  to 
the  ground.  Similar  results  are  obtained  with  steel  that 
|at  been  worked  in  other  ways,  e.g.,  by  drawing,  cold- 
rollcd  plates,  cold-forged  or  stamped  steel,  etc.,  and  it  is 

{Hvbable  that   many  so-called  abnormal  failures  of  metal- 
nigica]  products  arc  due  to  effe*  ts  such  as  those  described. 

—A.  S. 

lotion    in    a    vacuum,    by    the    use    of    pure    carbon. 
F   Wevl.     Mctallutgie.   1910,  7,  440 — 456. 

A  BBTOBII  \f.  survey  of  the  literature  of  the  subject  and 
of  the  methods  employed  by  various  authors  is  given, 
together  with  a  description  of  some  experiments  by  the 
author.  Sugar  charcoal,  Ceylon  graphite,  graphite  from 
cast-iron,  and  diamond  were  used,  and  the  method  employed 
for  their  careful  purification  is  detailed.  Electro-iron  i  on- 
taining  0-09  per  rent,  of  carbon,  and  0-30  of  man 

ised  for  cementation,  and  a  specially  de 
apparatus  is  described  in  which  the  cementation  was 
earned  out  at  high  temperatures  in  a  vacuum  of  about 
0  06  nuii  pressure  and  in  some  t  ases  of  0-001  mm.  pressure 
only.  The  iron  and  the  cementing  material  were  previ- 
ously separately  heated  for  three  to  five  hours  in  a  \ 
to  remove  all  the  gases  contained  in  them,  and  in  all  the 
experiments  cementation  was  produced  when  at  a  sufl  - 
ciently  high   temperature   the    material  was  in  intimate 

i    with  the   iron.      The  details  of  seventeen  experi- 
ments are   given,   with   thirty-two  microphotograpl 
although  the  author  agrees  with  (harpy's  view  that  the 

-  carriers  in  the  cementation  box  play  a  most 
important  part  in  cementation,  yet  carbon  of  itself  w  hen 
in  really  intimate  contact  with  iron  produces  cementation 
although  small  in  amount. — A.  H.  (.'. 


Corrosion  •  •/  iron  ptpi  .    Tht  compnrativt  values  "I  various 
coatings   and  coverings    i<»    tht    prevent  oU  and 

■  !■•  h. lytic  I'..   It.   Harper.     4mer.  Gas  Light  J., 

1909,    91.    128     131,    IT".     179,    628     634,    675     J79 
625    829,  867     675. 

i  in    general  conclusions  drawn  t i  tests  mad.    with  a 

large  number  of  different  coating  are  as  follow  : 
Paints  a-  a  ml.-  do  not  prevent  oorrosion  bj  eleotrolysis, 
but  si, ni. ■  paint.-  reduce  soil  corrosion.  Tin-  permeabilit) 
to  water  ol  a  coating  "i  paint  cannol  be  judged  from  it- 
appearance,  and  corrosion  .>l  the  underlying  metal  may 
on  in    without    altering   the  appearance   "i    the   ci 

Dips,  applied  hot.  an-  mine  effective  than  paints.  In- 
gredients such  as  rubber,  tallow,  linn-,  etc.,  decri 
,-tle.  tivenees  of  a  i  oating  •  •!  i  oal  tat  pit.  h.  (  oncrete  does 
not  of  itself  protect  iron  from  electrolyti.  aotioa  No  coating 
is  effective  unless  the  sulfa,  i  ol  tic-  metal  is  original!] 
smooth  and  ft.-.-  from  rust,  moisture,  loose  scale  and 
foreign  matter.  Tin-  most  practical  and  effective 
is  one  of  clean  ooal-tar  pitch  which  must  be  free  from 
water,  a.  ids  and  soluble  mineral  substances.     The  pitch 

should  be  as  hard  as  possible  without  cracking  when 
struck  a  smart  blow.  The  pipe  should  be  dipped  in  a  bath 
of  melted  pitch  until  bath  and  pipe  an-  at  the  8amt> 
temperature.     The  coating  should   be    ,'..   in.   thick. 

—A.  T.  L. 


Corrosion     oj     imn  antl     steel;      and     its       ;./•>' 

<;.  \V.  Thompson.  Amer.  [nst.  I  hem.  Eng.,  June  22. 

1910.     nil.    faint  and    Drug   Reporter,   July  4.  1910, 

25—2(5. 

Tiik  author's  remarks  are  mainly  die-  ted  t..  the  pre- 
vention of  corrosion,  which,  he  considers,  is  best  effected 
by  the  application  of  successive  coatings  ••!  paint  to  the 
clean  metal  surface.  Moisture  and  oxygen  being  the  chief 
corroding  agents,  the  pigments  employed  should  contain 
no  hygroscopic  or  water-soluble  matter,  or  substances 
capable  (by  reduction)  of  acting  as  depolarisers  ;  so  far  as 
possible,  they  should  be  non-conductors  of  electricity 
and  inhibitors  of  corrosion.  Since  protective  coatings 
should  be  as  impermeable  as  possible,  each  coat  should 
have  a  reasonable  thickness;  and  in  order  to  facilitate 
control  of  the  work  and  proper  inspection  during  if 
grcss,  each  cat  should  also  lie  distinctive  in  colour. 
The  use  of  linseed  oil  as  a  priming  coat  is  condemned, 
the  author  considering  that  all  under-,  out-  should  be  as 
hard  as  possible,  and  that  the  separation  of  the  paint 
from  tin-  metal  surface,  by  the  film  of  oil.  tends  to  nullify 
such  anti-corn.sive  properties  as  the  paint  may  possess. 
The  importance  of  thoroughly  cleaning  the  metal  before 
the  application  of  paint  is  emphasised,  tin-  methods  in 
general    use    being   briefly   considered.  — \V.  E.  F.  P. 

Coppei    refining;    Simplification   "I   .   ■<■ 

,.,  ntrcU  it  I   '.'/   ■'  ctric   smelting.     W.    Boi 

Metallurgie,  1910,  7,  435     14" 

Tiik  views  of  various  authors  up..n  tic-  chemic  .1  m  chauism 

of  tin-  refining  of  copper  and  thi  titration 

.1   Hi,-  copper  in  the  matt.-  are  discussed.     Tin-  authoi 

considers  that  the  oxides  ol  -  or/per  and  iron  formed  by  the 

action  of  tic-  blast  coming  mi-,  i  I  - nta.  t  with  th 

where  th.-  slag  is  blown  away,  are  the  re  il  oxidi 
refining  subsl  inces,  and  slew-  lew   th.-  el< 
both  simplifies  and  hastens  tin-  refining  of   th.-  copper. 
(This  . I..  1910,35.)     [n  the  electro   furnace,  ore  dust  and 
the  finest  calcined  ore  can  be  smelted  without  previously 
being  mad.-  into  briquettes.     The  ore  either  in  the  solid 
or  liquid  -tat.-  can  be  used  as  a  resistance  material  and 
direct!)  in  the  path  of  th.-  ourrent  cither  in  a  deep 
pan    or   on    a  long    hearth,    whet.-    th-    reactions    b 
sulphides   and   oxid.-    and   the   formation   of   -lag   can    1- 
completed    without    th.-    disturbing    intlu.-n 
quantities  ,,f  combustion  rases.     The  reactions  complete 
themselves   in   the    melted    ma-   and   only   th.-   gaseous 
products  of  the  res  ipe,  these  gases  being  Bmall 

in  amount  as  compared   with  th.--  of  the  reverbcratory 
furnace.     The    loss    bj    ^Utilisation   and   dusting   is   so 
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minimised  that  the  duet  question  is  much  simplified. 
The  slag  is  so  fne  from  copper  that  it  may  be  thrown 
away,  and  where  the  composition  of  the  gangne  favours 
the  ■  f  ooppei  in  the  slag,  this  may  be  washed 

out  by  a  separate  addition  of  a  little  sulphide' and  collected 
in  a  small  quantity  of  matte.  The  electric  furnace  also 
greatly  simplifies  the  working  up  ol  complex  ores. —  A.  H.  C. 


Behaviour   of  in    caustic    soda.      V. 

-ter.    Z.  Elektrochem.,  1910,  16,  599—606. 

1'iie  fact  that  alkaline  stannous  solutions  deposit  tin  and 
pass  spontaneously  into  stannate,  is  apparently  at  variance 
with  the  fact  that  no  stannic  tin  is  observed  in  the  anodic 
polarisation  of  tin  in  alkali  solution.  Carefully  repeated 
experiments  have  convinced  the  authors  that  solutions 
containing  up  to  0-8  grm.-atom  of  tin  per  litre,  all  in 
the  stannous  state,  may  lie  obtained  in  this  way,  if  air  is 
carefully  excluded.  The  end  of  polarisation  is  always 
caused  by  the  tin  becoming  passive,  and  the  evolution  of 
oxygen,  some  of  which  begins  to  oxidise  the  stannous  salt  in 
solution.  Solutions  prepared  in  this  way  slowly  deposit 
metallic    tin    after    electrolysis,  the    equation,    2   Sn-'^ 

Sn  — Sn being    apparently    reversible,     though     the 

process  is  very  slow,  and  at  ordinary  temperatures  it  is 
only  possible  to  attain  equilibrium  when  the  alkali  con- 
eentration  is  at  least  3.V.  If  the  process  of  tin  separation 
is  analogous  to  that  of  copper  from  cuprous  solutions 
where  the  cuprous  ion  at  high  concentration  has  a  greater 
free  energy  than  the  system  copper-cupric  ion,  then  we 
should  expect  to  find  that  a  concentrated  stannous  solution 
would  have  a  lower  potential  against  platinum  (where  only 
the  free  energy  of  the  stannous  ion  is  measured)  than 
against  tin.  Experiment  does  not  show  this  to  be  the  case. 
Although  the  solutions  containing  stannous  and  stannic 

tin  in  various  proportions  give  values  for  the  Sn  •  •  Sn 

potential  which  gradually  decrease,  they  do  not  sink  below 
the  corresponding  Sn  Sn  •  •  potentials".  The  explanation 
i-  that  the  stannic  tin  is  gradually  removed  from  the 
reaction  by  hydrolysis  of  the  stannate,  and  separation 
of  colloidal  or  insoluble  metastannic  acid.  If  conditions 
are  favourable,  this  continues  so  that  the  potential 
Sn  ■  •  8n  falls  slowly  and  when    it  reaches  the  value 

of  the  potential  Sn  Sn  •  • ,  the  separation  of  tin  is  possible 
though  it  can  only  take  place  with  extreme  slowness, 
since  it  regenerates  the  stannic  ion  which  must  again  be 
disposed  of.  The  analogy  with  cuprous  and  aurous  salts 
is  therefore  incomplete,  "the  important  factor  being  the 
gradual  fall  in  the  concentration  of  the  stannic  ion  rather 
than  the  high  concentration  of  stannous  ion.  The  technical 
recovery  of  tin  from  tin-plate  however  gives  results  from 
which  if  would  appear  that  the  tin  dissolves  and  separates 
in    the    stannic   state.     The  experiments   show  that   this 

inlj  ocean  when  a  layer  of  anode  mud  has  been  formed 
from  the  impurities  in  the  plate,  which  prevents  the  free 
diffusion  of  the  stannous  tin  into  the  electrolyte.  If 
this  layer  be  broken,  the  stannous  tin  continues  to  be 
formed,  but  if  it  be  allowed  to  persist,  a  very  high  local 
concentration  of  stannous  ion  is  obtained  which  is  capable 
of  anodic  oxidation  to  the  stannic  state.  Such  a  layer 
i-  not  formed  when  pure  tin  is  used  as  anode  and  the 
metal  always  becomes  passive  when  the  concentration 
and  potential  necessary  for  the  oxidation  are  reached. 
true  passivity  is  accompanied  by  the  evolution  of  oxygen 
and  the  formation  of  a  thin  iridescent  coating  on  the  metal. 
It  is  probably  the  protective  action  of  this  diaphragm 
which  prevents  further  electrolytic  oxidation.  The 
diaphragm  is  not  likely  to  consist  of  metastannic  acid 
.'.  Inch  could  not  be  formed  so  rapidly  from  a  solution 
■  w.taining  (as  yet)  so  little  stannate.  It  is  more  probably 
the  colloidal  intermedial,  oxide  which  produces  the 
yellow  colour  when  stannite  and  stannate  solutions  are 
mixed.  This  is  known  to  pass  to  the  anode  in  alkaline 
solutions  and  to  adhere  to  it  very  closely.  The  same 
diaphragm  and  the  same  passivity  may  be  observed  at  a 
tin-plate     anode,    though    naturally    owing    to    the    inlcr- 

bob  of  the  layer  of  mud.  the  phenome i  is  observed 

much  later  in  the  electrolysis  after  a  considerable  quantity 
of  tin  has  been  electrolyticallv  oxidised.— \Y.  H.  P. 


Alum, ,i,i  :     Tin   thermal   reduction   of  .     A.   As] 

and  A.  Lehedeff.  Z.  Elektrochem.'.  1910.  16,  659 
The  literature  of  the  reaction  between  alumina  and 
carbon  which  the  authors  epitomise  in  the  introduction 
to  their  paper,  contains  many  discrepancies,  and  leaves 
undecided  the  question  as  to  whether  it  is  possible  to 
prepare  pure  aluminium  by  the  thermal  reduction  oj 
its  oxide.  The  experiments  described  in  the  present 
paper  which  were  carried  out  by  heating  a  mixture  oi 
alumina  with  excess  of  wood  charcoal  in  an  arc  furnaee 
(500 — 600  amp.,  30 — 50  volts)  resulted  in  the  formation 
of  a  fused  mass  which  obviously  contained  aluminium 
and  aluminium  carbide  as  well  as  the  oxide,  carbon 
being  practically  absent.  Under  favourable  conditions 
as  much  as  00  per  cent,  of  metal  was  found  in  the  mass 
with  about  30  per  cent,  of  carbide.  An  experiment 
with  an  alternating  current  furnace  showed  65  per  cent, 
of  metal  and  18  per  cent,  of  carbide.  Petroleum  soke 
did  not  reduce  the  oxide  nearly  so  well  (4">  per  cent, 
of  metal.  8'6  per  cent,  of  carbide).  The  best  yields  wart 
obtained  when  the  arc  was  stopped  at  the  first  appearanM 
of  the  flame  of  burning  aluminium.  Experiments  in  a 
graphite  resistance  furnace  in  a  current  of  hyd 
showed  that  the  formation  of  aluminium  carbide  was 
appreciable  after  heating  alumina  and  carbon  for  about 
15  minutes  in  the  neighbourhood  of  the  sintering  point. 
No  metal  was  observed  till  the  mass  fused.  It  was  also 
shown  that  the  carbide  is  undecomposed  up  to  at  least 
1400°  C.  The  formation  of  carbide  is  represented  by  the 
equation:  2A1203+9C=A14C3+6C0,  which  mav  be 
looked  on  as  the  sum  of  (1),  A120-  +  3C=2A1-  800 
(endothermic).  and  (2),  4Al-f3C=AI4C3  (exothermic). 
Hence  within  the  range  of  stability  of  aluminium  carbide 
no  free  metal  is  found,  while  at  higher  temperatures 
the  metal  is  produced  by  equation  (1)  and  the  reverse  of  ;'-': 
According  to  this  explanation  the  existence  side  by  side 
in  the  fusion  of  metal,  carbide,  and  carbon,  should  not  bi 
possible,  since  at  temperatures  at  which  the  carbide  is 
stable,  there  w  ould  only  be  carbide  and  excess  of  carbon, 
while  at  higher  temperatures  there  would  be  metal  and 
carbon  or  carbon  alone.  The  temperature  of  appreciable 
decomposition  of  the  carbide  is  above  the  boiling  point 
of  the  pure  metal.  The  co  existence  of  the  three  phases 
is  occasionally  observed,  and  this  can  only  be  explained 
by  assuming  that  the  carbide  can  dissolve  the  metal 
at  high  temperatures  (so  that,  although  above  its  boiling 
point,  it  docs  not  distil)  giving  it  up  again  on  cooling.. 
The  pure  metal  may  be  obtained  from  the  authors'  reaction 
products  by  heating  just  above  the  melting  point  of 
the  metal,  if  the  mass  is  not  previously  powdered.  The 
failure  of  other  observers  to  isolate  the  metal  has  been 
due  to  '1)  prolonged  application  of  very  high  temperatures 
resulting  in  the  distillation  and  loss  of  metal,  and  (2) 
omission  to  test  by  treatment  with  acid  when  the  metal 
was  not  visible  to  the  eve. — W.  H.  P. 


Gold -magnesium  alloys  ;    Equilibrium  diagram  of  the • 

G.  G.  Urasow  and  R.  Vogel.     Z.  anorg.  Chem.,  1910.  67, 
442—447. 

Certain  minor  points  of  difference  between  the  results 
obtained  by  the  authors,  working  singly  (this  J.,  1909, 
1041  ;  Z.  anorg.  Chem.,  1909.  64.  375),  are  discussed  in 
the  light  of  further  experiments.  It  has  been  ascertained 
that  at  79fi°  C.  the  compound,  AuMgj,  reacts  with  the 
melt  t o  form  another  compound,  AUjMg6.  and  that  this  com- 
pound at  a  lower  temperature  (716°  C.)  breaks  up,  in  the 
solid  state,  to  give  a  mixture  of  the  compounds,  AuMg, 
and  AuMgg  ;  the  new  compound  has,  therefore,  but  a 
small  range  of  stability. — F.  Sopn. 


Flue  dust  and  fume  in  smeltery  gases.     L.  T.  Wright.     Eng 
and  Min.  J.,  1910,  90.  111—112. 

The  paper  deals  with  the  collection  of  the  fume  and  flue 
dust  carried  by  the  flue  gases  from  copper  smelters,  and  the 
factors  which  govern  their  respective  depositions  are 
considered. — F.  R. 
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Sodium  carbonate  as  an  oxidisei      '       of .     E.  Deiss. 

Chein.-Zcit..  1010,  34.  781—782. 

Wmkn  finely  divided  silicon,  tungsten,  molybdenum, 
titanium,  or  such  alloys  as  ferrotitanium,  ferroailicon, 
phosphor-iron,  etc.,  are  strooglj  heated  with  sodium 
carbonate,  the  metal  becomes  oxidised  and  carbon 
jaonoxide  is  evolved,  and  this  is  found  to  offer  a  convenient 
method  of  attacking  man}  metals  and  alloys  which  ace 
ill--. 'Kr.i  with  difficulty  bj  acids.  The  addition  of  mag- 
to  the  sodium  carbonate  renders  it  mora  effectivi 
(I'lironiiuin  and  it--  alloys  being,  for  instance,  attacked  bj 
tin*  means)  and  prevents  actual  fusion  of  the  mass:  the 
carbon  monoxide  is  allowed  to  burn,  a-  n  olved,  in  ordi  i  to 
avoid  the  possibility  of  reverse  action. — F.  Sodn. 

fig-iron  production  in  I'nited  Statu.     Times  Eng.  Suppl. 
Aug.    10,   1810. 

The  American  Iron  nml  Steel  Association  has  just 
published  some  statistics  representing  the  returns  from 
all  thr  manufacturers  ol  pig-iron  in  the  United  States, 
which  show  that  the  production  for  the  first  half  of  1910 

was  15,012.392  gross  tons,  as  compared  with  the  previous 
six  months'  output  of  14,773,125  tons  and  11,022,346 
tons  for  the  corresponding  period  of  1909.  The  increase 
in  production  in  the  first  hall  of  1910  as  compared  with  the 
second  halt  of  1909  »as  239.267  tons,  and  as  compared 
with  the  first  half  of  1909  it  was  3,990,046  tons.  Tin- 
contrast  afforded  by  a  c parison  of  the  figures  for  the 

six  months  just  ended  with  those  for  the  entire  year  of 
1900,  when  the  output  was  13,789,242  tons,  gives  some 
idea  of  the  development  of  this  industry  in  the  past  ten 
years. 

The  production  for  this  year  is  divided  as  follows  ; 
Bessemer  and  low  phosphorus  pie,  6,323,883  tons  ;  basil 
pig  (exclusive  of  basic  charcoal  pig),  4,953,81,0  tons; 
charcoal  pig  iron.  219,653  tons  ;  bituminous  coal  and 
coke  pig,  14,410,00(1  tons  ;  anthracite  and  coke  mixed. 
171,957  tons  ;  spiegeleisen  and  ferro-manganese.  129,978 
tons  ;  and  anthracite  alone,  4.7*2  tons,  the  last  three 
grades  showing  slight  decreases  from  the  tonnage  of  the 
previous  half-year.  The  number  of  furnaces  in  blast 
on  June  3i>  was  293,  whilst  the  number  of  furnaces  actually 
in  blast  during  part  or  the  entire  six  months  previous  was 
374. 

Patents. 

Crucihh     steel;      Manufacture     of .     A.     Reynolds, 

London.     Eng.  Pat.  15.080.  July  s.   1000.  ' 

In  order  to  reduce  the  wear  and  tear  of  crucibles,  and  to 
minimise  the  loss  by  oxidation,  of  alloying  substance-. 
such  as  tungsten,  during  the  melting  period,  the  steel  is 
chained  into  the  crucible  in  a  single  block,  substantially 
Btting  the  interior,  the  alloying  substance  being  placed 
in  a  cavity  formed  in  the  under  side  of  the  block,  the 
cavity  being  subsequently  plugged  or  closed  with  a  steel 
plate  During  beating,  the  surface  of  the  steel  should  be 
protected  by  a  covering  of  slag. — F.  R. 

illic  oxides  ;  Method  of  reducing .  (2).  Manu- 
facture of  steel.  (3).  Treatment  of  [tungsten]  ores.  (4). 
Furnace  for  reducing   metallic   oxides.     C    M.   Johnson, 

n.  l':o.  Vssignor  to  I  rueiblo  Steel  Co.  of  America. 
New  Jersey.  C.S.  Pats.  964.S68— 964.871,  Julv  19. 
1910. 

(1).  Oxides  of  tungsten,  vanadium,  molybdenum,  or 
chromium,  togother  with  a  separate  body  of  carbon- 
containing  material  are  heated  in  a  reducing  chamber, 
to  such  a  temperature  that  the  carbon  will  unite  with  the 
oxygen  of  the  oxide,  the  temperature  being  maintained 
until  the  reaction  is  complete.  (2).  Tungsten  or  like 
metal,  from  which  the  silica  from  the  native  rock  has  not 
been  removed,  is  charged,  as  required,  into  the  steel- 
making  furnace  and  the  silica  Blagged  off.  (3).  Ore-  ol 
tungsten  or  like  metals,  combined  with  a  sitioious  gangue 
are  treated  with  hydrochloric  acid  in  the  presence  of  a 
material  producing  chlorine,  and  the  residue  treated  in  a 
reduction  furnace  without  previous  removal  of  the  sibca. 
(4).  The  furnace  consists  of  a  cylindrical  reducing  chamber 


enclosed  in  an  outer  furnace  body,     The  charge  is  con- 

iu I  m  ■  semi-cylindrical  receptacle  closed  at  tl nds 

and  open  along  its  length,  which  i-  Inserted  with  tin- 
contained  oharge  into  the  reducing  ohamber.  — F.  I:. 

[Ahiminium-nKkel-magnesium]  Alloys.  It.  D.  Ma,  kin- 
tosh.  Uortlake,  Surrey.  Eng.  Pat.  15,384,  .Julv  |. 
1909. 

Ai.i.iiVs.  combining  strength,  malleability,  lightness, 
durability,    resistance   to    the   action    of    the    weather   and 

most  dilute  acid  and  alkaline  solutions,  and  capability  ol 

taking  a   high   polish,  are   prepared   l.\    melting  aluminium 

in  a  magnesia-lined  crucible,  all., wing  it  to  cool,  adding  an 

oxide  oil  nickel  mixed  with  a  reducing  agent,  such  as 
charcoal,  excluding  the  air  with  a  covet  ol  powdered 
magnesia,  heating  to  h.no  0.  and  then  adding  metalli. 
magnesium.  The  proportions  suggested  are  00  parts  of 
aluminium,  10  of  nickel  monoxide  or  sesquioxide.  or  75  of 
aluminium.  20  of  nickel  monoxide,  both  with  from  1  to 
5  parts  of  magnesium;  or  90  of  aluminium,  5  of  nickel 
sesquioxide  and  5  of  magnesium. — F.  R. 

[Aluminium].  Canting  aalalhr  surfaces,  such  for  instance, 
as  of  metal  sheets,  plates,  bars,  cisterns,  tanks,  howls, 
cooking  utensils,  and  the  like,  J.  SummerhilL  Wblvnt 
hampton.     Eng.   Pat.    10.574,  July   16,   1909. 

Sheets,  plates,  or  other  articles  of  iron,  steel,  or  copper 
are  coated  with  aluminium,  by  immersing  them  in  a  bath 
of  just  molten  aluminium,  or  the  aluminium  may  be 
applied  in  any  other  convenient  manner.  The  surface 
of  the  articles  docs  not  require  to  be  previously  specially 
l.  other  than  by  the  ordinary  pickling  bath. 

— F.  R. 

Aluminium  and  its  allou*  ;   Manufacture  of .     H.  F.  D. 

Schwabn.  Belleville,'  III.  l".S.  Pat.  904.500,  Julv  19, 
1910. 

An  electric  resistance  conductor  is  produced  by  heating 
dehydrated  aluminium  sulphate  with  carbon-containing 
substances,  such  as  pitch,  to  a  temperature  of  about 
900"  (..  and  the  conductor  is  subsequently  reduced  by 
heating  electrically  in  a  chamber,  in  which  a  reducing 
atmosphere  is  maintained,  a  fluorine-containing  gas  being 
added  for  a  flux. — F.  1*. 

Tin  and  Uh  metals  capable  of  oxidation  :  Extraction  of 

from  ores  and  slags;  and  furnaces  therefor.  A.  M.  S. 
Robertson,  Aberdeen.  From  J.  ll.  Robertson. 
l'oiung.  Straits  Settlements.  Eng.  Pat.  22.140. 
Sept.  20.   1909. 

The  invention  consist-  essentially  of  a  laterally  rocking 
furnace,  having  a  slightly  convex  bed,  across  which  the 
molten  material  constantly  flow-  from  side  to  side  in  a 
thin  layer,  exposing  a  large  area  to  the  action  of  the 
oxidising  flame,  whereby  the  contained  metals  are  rapidly 
volatilised. — F.  R. 

tro-deposition  of  natal.,.     ■).  A.  Corey,  Datchet.     I 
Pat.  2002,  Jan.   20,   1010. 

The   apparatus   is   employed    more    particularly   foi 
production  of  printers'  electrotypes,  with  tie    economical 

use  of  high  current  densities.  A  ring  carrier  is  provided 
for  the  negative  electrode,  and  is  carried  by  arms  upon 
i  vertical  hollow  spindle,  which  may  In-  driven  tin 
variable  speed  gear.  From  the  electrode,  the  current 
-  by  means  of  brushes  to  9  stationary  slip  ring  con- 
nected with  the  negative  cables  ..,  Lad-.  Both  the 
negative  and  positive  electrode  carriers  are  «ith 

ridges,  each  ridge  being  in  wedge  form,  with  two  it,,.: 
faces  adapted  to  carry  moid. I  or  plate  holders,  the  latter 
having  ridge  contact  surfaces  in  V-form,  90  a-  always 
to  ensure  good  contact  oyei  a  large  contact  area  with  the 
lode.  Air  is  injected  under  pressure  through  a  nozzle 
in  the  vat,  so  as  to  force  the  electrolyte  into  an  outlet 
pipe  leading  to  a  continuous  filtering  and  concentrating 
apparatus,  thus  ensuring  the  maintenance  of  the  strength 
of  the  electrolyte  without  interruption  of  the  working 
of  the  apparatus.  — B.  N. 


lOlfi 
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EUdro-d- position  apparatus.     A.  F.  Harris.iWalsall,  Staffs. 

Eng.  Pat.  24,735,  Oct  28,  1009. 
The  revolving  barrel.  10,  a  provided  with  wooden  ends, 

into  each  of  which  is  sunk  a   metallic  ring  or  tape,   14, 


and  metallic  cathode  studs  project  from  the  interior 
of  the  barrel  and  are  screwed  into  the  ring,  14.  Studs, 
15,  are  similarly  connected  to  the  ring.  14,  and  to  the 
bridge  piece,  16."  The  bridge  piece  is  provided  with  a  hearing 
pivot,  IT.  and  a  rod,  10.  the  latter  being  connected  with 
the  cathode  terminal.  The  barrel  is  thus  free  to  rotate. 
de  studs  making  contact  with  the  articles  to  be 
plated.— B.  N. 

S      noting  metallic  compound*  from  complex  ores,  mattes, 
cs    and     metalliferotu      rubstances;     Methods     or 

..<><<   of .     A.    McKechnie.    Birmingham,    and 

Beaaley,  Smethwick.  Eng.  Pat.  29,286,  Dec.  14, 
1909. 
Ores  containing  iron,  together  with  a  more  valuable 
metal,  are  treated  with  ju-t  sufficient  sulphuric,  hydro- 
chloric, or  similar  acid,  to  dissolve  the  non  ferrous  metal, 
in  the  presence  of  air  and  -team  under  high  pressure. 
Under  these  conditions  the  acid  has  a  definite  selective 
solvent  action,  the  iron  remaining  undissolved.  The 
solution  containing  the  desired  metal  is  subsequently 
separated,  and  the  metal  recovered  by  precipitation. — F.  R. 

Metallic    oxides  .      'Reduction    of    .     W.     Matheaiug. 

Fr.   Pat.  411,966,  dan.  27,   1010. 

Is  the  reduction  of  ferric  oxide  bj  means  of  carbon 
monoxide,  no  heat-change  takes  place  and  it  is  possible 
to  complete  the  redaction  to  metallic  iron  without  any 
fosion  of  the  materials.  The  ore.  heated  to  Too  900  C. 
by  means  of  a  rotary  kiln,  is  eharged  into  a  furnace  where 
it  1-  treated  with  producer  ;as  at  about  000c  C.  for  some 
hours,  by  wl  ieh  all  the  iron  is  reduced  to  the  metallic  state. 
The  rednced  ore  i-  cooled  to  160  '  'at  which  temperature 
no  re-OXidation  of  iron  takes  place)  by  contact  with  cold 
surfaces  or  otherwise.  The  reduced  metal  is  separated 
by  mechanical  or  magnetic  methods.  The  process  is 
stated  to  be  also  applicable  to  other  metal-  such  as 
cobalt,  nickel,  copper,  tin,  etc.      I.  W.  H. 

Fitter  :    Continuous  Ainu     vacuum .     A.  E.  Drm 

TaracoL    Korea.     Eng.    Pat.    20.44.'..    Dec    16.    1909 

The  filter  consists  of  a  number  of  filter  leaves  arranged 

tangentiallv  on  the  peripherj  of  a  wheel,  with  their  outer 

,  rids  directed  forward  in  the  direction  of  revolution.     The 

eel  is  partly  submerged  in  the  slimes  vat  and  portions 


of  the  slimes  are  continuously  being  carried  up  in  the 
pockets  formed  between  adjacent  filter  leaves.  Meant 
are  provided  for  maintaining  a  vacuum  within  the  leave) 
for  the  greater  portion  of  a  revolution  of  the  wheel,  hut 
outwanl  pressure,  for  discharging  the  filter  cakes,  is 
automatically  substituted  near  the  completion  of  each 
revolution. — F.  R. 


Metals  :    Extraction   of  volatile  .  and  the   preparation 

of   zinc   white.     A.   Sevtre.     Fr.   Pat.   412,214.    Feb.    I. 
1010. 

The  ore  is  treated  with  coke  and  fluxes  (lime,  iron  oxide) 
in  a  converter  for  the  production  of  a  matte  and  a  ! 
lias,  from  a  gas  producer,  is  then  forced  through  the  mass 
in  the  converter,  driving  off  the  reduced  volatile  metals 
which  are  condensed  in  condensers  or  allowed  to  oxidise 
and  collected  as  zinc  white,  etc.  The  blowing  engine 
is  connected  to  the  converter  by  alternate  paths;  one, 
by  direct  pipework  provided  with  an  escape  valve  and  the 
other  through  a  gas  producer  and  gas-holder.  During 
the  first  period,  ga*  is  being  made  and  stored  in  the  | 
holder  ready  for  use  during  the  second  period  of  the 
operation.— J.  W.  H. 

Me/als  [van  ml  in  m.   molybdenum,  tungsten]  ;    Extraction  of 

those the  highest  oxides  of  which  are  soluble  in  final 

alkali*    or   alkali   carbonates.     A.    H.    Perret.      Fr.    I 'at. 
412.041.  Jan.  26,  1910. 

The  process  is  applicable  to  all  metals  the  higher  o\i 
of  which  are  readily  soluble  in  fused  alkalis  or  alkali 
carbonates.  In  the  treatment  of  slags  containing  such 
metals,  oxidising  conditions  are  maintained  after  t  la- 
addition  of  a  suitable  amount  of  sodium  carbonate,  and 
oxidising  agents,  such  as  nitre,  may  be  projected  on  the 
bath  to  ensure  the  formation  of  the  highest  oxide,  which  is 
readily  soluble.  The  fused  mass  obtained  is  run  into  a 
tank  of  cold  water  and  lixiviated  thoroughly.  The 
solutions  obtained  will  contain,  amongst  other  bodies, 
vanadate,  silicate,  and  aluminate  of  sodium.  Aid  1 
five  methods  for  separating  the  vanadium  from  the 
solutions  are  given.  The  usual  process  in  which  ammonium 
vanadate  is  precipitated  by  the  addition  of  ammonium 
chloride  may  be  used  or  sulphuric  acid  may  he  added 
to  precipitate  directly  vanadic  acid.  By  the  latter 
method  the  solution  is  concentrated  and  the  silica  pre- 
cipitated by  nearly  neutralising  the  solution  with  sulphurii 
acid,  the  last  traces  of  -ilica  being  deposited  by  imroei 
solid  vanadic  acid  in  a  basket  in  the  solution  at  80  C. 
Finally  the  vanadic  acid  is  precipitated  by  the  addition 
of  more  sulphuric  acid.  Other  mollifications  of 
process  are  given. — J.  W.  H. 

Copper  :   Extraction  of from  poor  ores  [by  wet  meth 

P.  J.  Petiot  and  < :.  Chardet.     FY.  Pat.  412.724,  Feb.  17. 
1910. 

To  every  1000  kilos,  of  ore,  reduced  to  the  finest  powd 
is  added  an  equal  volume  of  water  containing  loo  litn 
of  a  saturated  solution  of  calcium  bisulphite  and  120  kilos. 
of  calcium  chloride.  The  mixture  is  raised  to  the  boiling 
point  and  maintained  near  that  temperature  for  at  least 
one  hour  with  constant  agitation.  After  standing,  the 
solution  of  cuprous  chloride  formed  is  decanted  and  the 
residue  washed  twice.  The  solution  anil  washings  are 
treated  with  milk  of  lime  to  precipitate  the  copper  as 
hydroxide. — J.  W.  H. 

Pulverulint   or< «  .-     f'rocisn   for  tin    briqueiting  of with 

simultaneous   production   of  chlorine  compounds.     (.   A- 
Brackelsberg.     Ger.   Pat.  224,309,  Sept.  2.%   1008. 
The   fine   ore     if  dry.   is   mixed   with   magnesium  chloride 
solut  i' in.  or  it  wet .  wit h  solid  magnesium  chli  iride,  t  hen  fi irriied 
into  briquettes,  and  dried.     The  briquettes  are  then  ! 
whereby  the  magnesium  chloride  is  decomposed, 
magnesia   and    hydrochloric   acid,   the  latter   being   either 
evolved  as  such,  or  ivaetiug  with  substances  present  in  the 
briquettes   to   form   chlorine  compounds,   which  may  be 
recovered. — A.  S. 
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'ron  and  similar  substances;    Procr."  /or  the  protect 

against    atmospheric    influence*.      B.     vVaaserfuhr, 

Bonn,  Germany.     Eng.   Pat   16,913,  Jul)   7.   1909, 

<zx  Kr.   Pat   104,847  of  1909;  tin-  J.,  1910,  361.     Refei 

lirected,  in  pursuan< f  Sect.  7,  Sub  Beet.  I,  ol  '1" 

(Meats  and    Designs  Act,   1907,  to   Eng.    Pat.    17,118  ol 

I    I     B. 

SKmI  .'   Treatment  of  —  -    for  desulphui 

purposes.     R.   H.  Wolff,  Xew  York.     Eng.   Pat.   18,962 

Aug.   17.   IP0J1 
Ht  I.S.  Pat.  946,302  of  1910;  this  J.,  1910,  219.      I   I    B 

Hie,'    Extraction  of from  sine  tulphidi   ore*.     Imbert 

Pi Co.,  New  York.     Eng.  Pat.  28,487,  Dei    6,  190(1 

Coder  Int.  I'onv.,   Dec.  24,   1908. 

•iEE  Fr.  Pat.  407,305  of  1908  ;  this  J.,  1910,  496.— T.  F.  B. 

Zinr  :   Extraction  of .     Brand'*  Pun   Speltei  Co.,  Ltd. 

ft.    Pat.   412.842,    Feb.    Is.    1910.     Under   Int.   Conv., 

April  27,   1909. 
SB  Eng.  Pat.  99S5  of  1909;  this  J.,  1910,  701.— T.  F.  B. 

to    be    galvanised ;     Apparatus    for    eledrolyticaUy 

removing    tht     greasi     from .     H.    W.    T.    Schulte, 

Bielefeld,  Germany.     Eng.   Tat.  30,463,   Dec.  3d.  1909 

<ee  Fr.  Pat.  411,054  of  1909  ;  this  J.,  1910,  959.— T.  1".  B. 

Process  of  treating .     E.  B.  Parnell,  Carshalton. 

U.S.  Pat.  962,383,  June  21,  1910. 

<ee  Eng.  Pat.  14.372  of  1909;  this  J..  1910,  884.— T.F.B. 

Tungsten;     Process    of    making specially    applicable 

to  the  manufacture  of  incandescence  lumps.  tie.  Franc. 
|H>ur  I'ExpIoitation  des  Proc.  Thomson-Houston.  First 
Addition,  dated  Jan.  21,  l!»lo,  to  Fr.  Pat.  373,923, 
Jan.  26,   1907. 

<r.t  Kml'.  Pat.  3951  of  1909;  this  J.,  1909,  «>47.     T.  F.  P. 

ni'l  o/lnr  metals;    Method  of  separating from 

•    containing    them,    obtained    in    wet    metall 
• -.     .1.   H.  Thwaites  and  S.  .1.   Ralph.     Fr.   Pat. 
412,411,    Feb.    s,    1910.     Under    Int.    Conv..    Feb.    20, 

I 

<ee  Eng.  Pat.  4167  of  1909;  this  J.,  1910,  132.— T.  I'.  B. 


XI.— ELECTRO-CHEMISTRY. 

electrode;      Theory     of     the .     Electron 

Denaviour    of    the    oxides    of    platinum,     (i.    l!rube.     Z. 
Flektn  chem..   1910,  16.  H21  — <132. 

1  hi:  discrepancy  between  the  free  energy  of  the  formation 
i  vater  from  it-  elements,  and  the  E.M.F.  of  the  clectro- 

-  cell  measured  at  a  platinised  platinum  electrode, 
i-  It-.  1  t,i  the  opinion  that  the  latter  is  modified   by   the 

kraation  and  decomposition  of  some  oxide  of  platinum. 
!  he  anther  ha*  studied  the  behaviour  of  the  oxides  ol 
platinum  and  their  hydrates  in  2-Y-sulphuric  acid  with  a 
ram  to  deciding  t lie  actual  course  of  the  reaction.  He 
ndi    that    the    equilibrium    potential    of    platinic    oxide 

-  with  time,  reaching  +1-06  volt  for  PtOs,4HjO 
oid  passing  through  a  maximum  of  +1-04  volt  for  PtO,, 
IHgO.      The  potential  of  platinous  oxide  is  nol  capable  of 

determination  but  is  probably  about     -  oil  volt. 

I  In-    potential    of    freshly    prepared    platinum    trioxide, 

in  the  neighbourhood  of  +1-5  volt.     An  electrode 

ivith  the  trioxide  shows  a  gradual  fall  of  potential 

olution  of  oxygen,   a   similar  fall   being   shown    by 

in  electrode  of  platinic  oxide  which  has  been  anodicalh 

polarised  in  2-V-sulphuric  acid.     After  anoilie  pol.ivi 

■f  platinous  oxide,  a   potential  value  higher  than  that   ol 

he  dioxide  is  obtained,  which  then  falls  gradually  withoui 

■bowing   any   discontinuity   at   the   potential   of   thi 


dioxide.     If  an  electrode  "f  platinised  platinum  be  ano 
dually  polarised,  its  self-discharge  potential  falls  oontinu 
oualyfrom      D5volt  to   pl-00  vol!   without  am   break  at 
i  nli,  r  1-23,   II".  oi    1-08.     These  results  lead  to  thi 

elusion  that   platinum  trioxide,   I'm,,  li  il i  ,    ol  the 

high  po  nue  potential  ol  a  polarised  platinised  platinum 
electrode.  The  oxygen  evolution  taking  place  below 
1-6  \olts  niii;  lie  attributed  to  formation  and  decomno 
ition  ol  the  trioxide,  while  the  continuous  fall  ol  potential 
is  probably  due  t"  the  formation  of  solid  solutions  of  the 
trioxide  in  the  dioxide  and  of  the  dioxide  in  the  monoxide. 

Electrodes  of  pit im   trioxide  and  ol   dioxide  are  die 

charged   by  hydrogen   peroxide,   the  rapidity  and  extent 
of  discharge  depending  on  the  concentration  ol  the 
oxide.     The   oxygen    evolution    taking    place    with    these 
electrodes  at  upwards  of  +  lii  olis  i-  probable  evidei 
,'t  a  still  higher  oxide  of  platinum,   probably   1'iti,. 

U    II    P. 

s  lent    electric    dischargi  ;     Chemical    action    of    thi 

A.  Moser  and  N.   Isgarischew.     Z.   Elektrochem.,   1910, 
16,  613—620. 

The  authors  have  devised  apparatus  for  the  stud]  of  the 
conditions  of  equilibrium  of  certain  reactions  in  a  Siemens 
ozoniser.  In  the  ease  of  the  reaction  CO,tfCO-(  'di2,  it 
is  found  that,  starting  with  pure  carbon  dioxide,  only  the 
very  slightest  quantities  of  ozone  can  be  detected  in  the 
products.  B\  the  action  of  the  silent  discharge  on  carbon 
dioxide  or  on  a  mixture  of  oarbon  monoxide  and  oxygen 
(2:1)  an  equilibrium  point  may  be  reached  from  either 
side  which  depends  on  the  discharge  potential,  on  the 
temperature,  and  on  the  tlistai.ee  between  the  electrodes. 
If  oxygen  is  in  excess  the  reaction  is  complicated  by 
o/.onisation.  while  with  excess  of  carbon  monoxide  a  solid 
brown  body  is  formed  similar  to  the  hotly  obtained  on 
passing  the  discharge  through  pure  carbon  monoxide. 
Apparently  only  from  1 — 6  per  cent,  of  the  electrical 
energy  is  consumed  in  chemical  action.  Small  quantities 
of  chlorine,  which  acts  powerfully  as  catalyst  in  photo 
chemical  reactions,  delay  the  reaction  in  eithei  direction 
although  the  position  of  equilibrium  is  unaltered.  'In  the 
Case  of  the   reaction   l'Hl  i _""__  1 1 ._,  +  (  I ,  about    1    par  cent,   of 

the  hydrogen  chloride  is  decomposed  at   14,000  volts  and 

20   C.     The  nth f  sulphur  dioxide  and  oxygen,  unlike 

the  photochemical  reaction  between  these  gas.-.,  proceeds 
irreversibly.  So  long  as  both  sulphur  dioxide  ami  oxygen 
mc  present  the  formation  of  trioxide  takes  place  quite 
smoothly.  Winn  one  of  them  is  exhausted,  a  peroxide, 
probably  sj'':.  begins  to  form  as  a  result  of  one  "i  other 
of  tin-  following  processes:  ill  The  condensation  of  the 
trioxide  with  the  separation  of  sulphur.  (2)  The  further 
oxidation  of  the  trioxide  when  excess  of  oxygen  is  present, 
2SO,+  J08  SjOj  oi  (3  Condensation  of  excess  of  sulphur 
dioxide  to  form  trioxide  and  finally  peroxide  with  separa- 
tion of  sulphur  at  each  stage.  The  yield  of  sulphur 
trioxide  per  kilowatt-hour  varies  with  the  conditions  ol 
experiment,  reaching  14-5  gnus,  in  the  most  favourable 
circumstances.  A  mixture  of  hydrogen  chloride  and 
oxygen  reacts  as  in  Deacon's  process  under  the  influi 
of  the  discharge,  about  95  pei  cent,  of  the  original  hydri 
chloride  being  oxidised  at  BOOO  1l'.(""i  volte.  The  yield 
of  chlorine  per  kilowatt  hour  i-  from   In    -13  grans. 

— VY.  H.  P. 

nt  dectric  dischargi  .   Action  of  the ■ 

of  oases  and  vapours.     E.  Comanducci      Gai   chim.  itaL, 
1910,  40,  I..  600     602 

If  a  mixture  of  oxygen  an  through  a 

Siemens'    ozoniser.    watei    i-    produced;     if  the  oxygen    be 
in  excess,  water  ami  ozone  are   fori I,   but   do  bydi 

oxide,     i  hlorine    and    I  ic    acid    when     n 

with  oxygen  and  passed  through  the  ozoniser,  yield  hypo- 

irous  anhydride  and   hypochlon  vely. 

10-95  grms.  ol  hydn  i  I  loric  acid   mixed  with   M) 

oxygen  yielded  0-722  grm.  of  by] hlorous  acid  in  7"  mins. 

Under  analogous  di  ethyl  alcohol  ar<- 

•  xitlisetl    to    the    corresponding    aldehydes,    aoetaldehyde 
and  paraldehyde  yield  acetic  acid,  and  formaldehyde  yields 
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formic  acid.  The  hydrogenising  actinn  of  hydrogen  is 
increased  under  the  influence  of  the  silent  electric  dis- 
charge: chlorine  is  converted  into  hydrochloric  acid  (with 
good"  vield)  and  aoctaldehvde  into  the  corresponding 
alcohoL— A.  S. 

I  sent  tivenest.  V.  C.  Brown.  Physi- 
kal.  Zeits..  1910,  11.  481 — 182.  Chem.  Zentr..  1910, 
2.  279. 

Skleniuii  cells  ot  great  sensitiveness  .an  be  prepared  by 
using  a  mixture  of  two  modifications  of  selenium,  viz., 
the   amorphous   variety   obtained    by   dissolving    vitreous 

uinm  in  potassium  cyanide  and  precipitating  with 
hydrochloric  acid,  and  the  red  crystalline  product  prepared 
from  the  former  by  dissolving  in  Carbon  bisulphide  and 
exposing  the  solution  to  direct  sunlight.  A  mixture  of 
In  parts  of  the  amorphous  and  1  part  of  the  crystalline 
-■I. uinm  i-  rubbed  to  a  paste  with  ether,  pressed  in  a 
mould  around  wires  of  German  silver,  heated  for  5  hours 
at  170°  ('..  and  then  slowly  cooled.  The  resistance  of 
the  product  shows  great  variations  (5  10"  to  1  x  1010 
■ohms  in  the  dark).  The  ratio  of  the  conductivity  in  the 
light  to  that  in  the  dark.  i.e..  the  sensitiveness,  ranges  from 
30  :  1  to  300  :  1  :  it  varies  considerably  with  the  tempera- 
ture, e.g.,  from  80  :  1  at  39°  C.  to  300 ':  1  at  3°G     A.  S. 


Errata. 


This  .!.  1910,  806,  col.  l.line  30 from  top;  for  "(processl)" 
read  "  ( process  1 1 )  " ;  and  ibid,  line  35  from  top,  for  "  ferous.  " 
read  "  ferrous." 

Patents. 

IwulaJion  of  electric  conductor  windings  or  coils  mode  of 
aluminium  or  aluminium  alloys.  E.  W.  Kuttner, 
Berlin.     Eng.   Pat.   15,896,   July  7,   1909. 

Tnr:  coils  are  immersed  in  a  hot  solution,  such  as  caustic 
soda  or  sodium  carbonate,  and  the  air  in  the  chamber  is 
rarefied,  the  liquid  being  afterwards  subjected  to  increased 
pressure.  The  penetration  of  the  liquid  may  be  facilitated 
by  heating  the  coils,  e.g.,  by  means  of  an  electric  current. 
When  the  cross-section  of  the  total  number  of  windings 
does  not  exceed  200  times  the  cross-section  of  a  single  wire, 
the  coils  may  lie  simply  immersed  for  an  appropriate 
length  of  time,  extending  to  several  hours,  in  a  hot  or  cold 
solution   and   subsequently  dried. — B.  N. 

Initiating  compounds  and  processes  of  making  the  same. 
The  British  Thomson-Houston  Co.,  Ltd..  London. 
From  id''  Genera]  Electric  Co.,  Schenectady,  New  York. 
Eng.  Pat.  2:i.i'L'o.  Oct.   II.   1909. 

The  insulating  material  is  coinpos'-d  of  a  mixture  of  237 
parts  ..f  dry  kaolin,  37  parts  "i  powdered  glass,  90  parts 
■of  powdered  -late  ("green  silko")  and  150  parts  of 
"asbest..-  stable."  Lime  and  "red  silko"  may  also  be 
added.  The  mixture  is  formed  into  sheets,  which  are 
treated  with  sodium  silicate,  subjected  to  pressure  and 
fired  at  a  high  temperature.  The  material  may  be  used 
for  separating  parts  of  electrical  apparatus  of  different 
potential. — B.  X. 

■Cell ;  Electrolytic .     J.  F.  Flood.  London.     Eng.  Pat. 

15.960.  July  8.   1909. 

\  .  ATiiiiDK  spray  or  jet  is  projected  over  the  wall  of  the 
■electrolytic  compartment,  which  itself  remains  fixed, 
and  the  liquid  is  received  in  an  adjoining  vessel. — B.  X. 

Electrodes;    Manufacturi  of  alkaline  .  for  preventing 

On  dropping  "I  aetivi   material  therefrom,     L.  Marseille 

and  P.  Gouin.  Eng.  Pat.  3733.  Feb.  15.  1910.  Under 
Int.  1  one.  March  8.  1909.  Addition  to  Eng.  Pat. 
15,373  of  1999,  dated  duly  4.   1908. 

The  electrodes  are  made  in  tubular  form  from  a  sheet 
-of  nickel  or  other  metal  perforated  ovi  r  its  full  height 
with  a  large  number  of  holes,  the  tubes  being  afterwards 
wound  with  wire  in  closely  adjacent  <"\U.  The  electrode 
is  finally  subjected  to  oxidation,  as  detailed  in  the  main 
patent  (see  Fr.  Pat.  392.024  oi  190*  ;  this  J.,  1998,  1211) 
'so  as  to  form  an  adherent  deposit  of  nickel  sesquioxide. 

— B.  X 


Furnace  ;    Process  and  electric  for  the  calcination  and 

grapkitisation  of  carbonaceous  materials.  G.  Ri>se. 
Fr.  Pat.  412,197.  Dec.  11.  1909.  Under  Int.  Conv.. 
Dec.  12.  1908. 

The  furnace  utilises  triphase  current  by  means  of  three 
electrodes,  disposed  symmetrically  so  that  the  three 
normals  meet  in  a  horizontal  section  at  angles  of  120°. 
The  horizontal  section  of  the  furnace  may  be  circular  or 
polygonal,  but  preferably  hexagonal,  the  three  electrodes  ! 
forming  alternate  sides,  with  refractory  masonry  forming 
the  other  three  sides.  At  the  bottom  of  the  furnace  the 
material  is  discharged  into  cooling  waggons,  by  means  of  a 
movable  base  working  on  a  hinge.  The  furnace  is 
employed  for  the  conversion  of  anthracite,  etc.,  in) 
artificial  graphite,  suitable  for  the  manufacture  of  elec- 
trodes for  electric  furnaces. — B.  X. 

Metallisation  of  wood  and  o'.htr  bail  conductors  ;   Electrolytic 

process  for  the  .     L.    E.   Waltispurger.     Fr.   Pat. 

412,629,  May  6,  1909. 

Fibrous  materials  may  be  metallised  by  first  soaking  the 
objects  in  a  mixture  of  stearine  and  "  earbolyneum." 
then  in  a  bath  of  ligroin  (petroleum  spirit),  and  afterwards 
covering  the  surface  with  a  layer  of  "  Bouehou "'  glue. 
The  material  is  then  put  into  an  electrolytic  bath  con- 
taining a  suitable  solution,  the  nature  of  which  depends 
on  the  metallic  envelope  required. — B.  N. 

Electrolytic  apparatus  having  a  liquid  annular  anode. 
Schott  und  Gen..  Jena.  Germany.  Eng.  Pat.  6596. 
March  16.  1910.  Under  Int.  Conv  ,  March  30.  1909. 
Addition  to  Eng.  Pat.  14.288  of  1909,  dated  June  26. 
19(18. 

See  Addition  of  Dec.  11.  1909,  to  Fr.  Pat.  404.332  of  1909  ; 
this  J..  1910.  900.— T.  F.  B. 

Woo/I  ;    Treatment  of  to  render  it  suitable  for  usi 

accumulators.  P.  Marino.  Fr.  Pat.  412.113.  Feb.  1, 
1910.     Under  Int.  Conv..  Feb.  3,  1909. 

See  Eng.  Pat.  2641  of  1909 ;   this  J.,  1910.  97.— T.  F.  B. 

Accumulators.     P.    Marino.     Fr.    Pat.    412,114,    Feb.    1, 
1910.     Under  Int.  Conv.,  Feb.  4,   1909. 

See  Eng.  Pat.  2683  of  1909  ;   this  J.,  1910.  97.— T.  F.  B. 

Accumulators  with   alkaline  electrolyte;    Positivi    -ln-trode 

for    .     Xva    Ackumulator    Aktiebolaget    Jungner. 

Fr.   Pat.   412.486.   Feb.    10,   1910.     Under  Int.   I 
Feb.  22.  19(19. 

See  Eng.  Pat.  8195  of  1909  ;  this  J..  1910,  286.— T.  F.  B. 

F.I  ctric    arcs  ;      Process    for    producing    and    maintaining 

luminous    for    reactions    in    gases.     Chem.    Pabr. 

Griesheim-Elektron.     Fr.  Pat.  412.262.  Feb.  2.  1910. 

See  Eng.  Pat.  11.060  of  1909  ;  this  J..  1910.  575.— T.  F.  B. 

Electrolytic  rill  for  the  electrolysis  of  sodium  chloride.     Fr. 
Pat.  412.054.     See  VII. 

Bleaching   and   ageing   cereals.     U.S.    Pat.    963,970.     See 
XI  Xa. 

Apparatus  lot   electrolytic  purification  of  liquids.     Fr.  Pat. 
412.584.     See  XIXu. 


XII.— FATS  ;    OILS  ;    WAXES. 

Olivt   m!  :    Mil  ration  of  a  sample  of  kept  for  onr  luo 

hundred  years.  A.  Agrcstini.  Staz.  sperim.  agrar. 
ital..  19HI,  43,  283—296  Chem.  Zentr..  1910,  2.  174. 
The  oil,  which  had  been  preserved  in  an  earthenware 
vessel,  consisted  ot  a  viscous,  fluorescent,  rancid  mass, 
in  which  a  whitish  solid  fat  was  present.  The  liquid 
portion    was    easily    soluble    in    alcohol    and    acetic    acid 


v,.|.  \\|\..  No.  Irt.l 
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and  bad  the  followin  Sp  "  966 I  . 

value,     L 151-0 ;      saponif.      value,     Jog-.'. .       iodine     value 
Rcichert    value,    1-95;     acid   acetyl    value,    170-1; 
acetyl     alue,  77-7;     H  oh  tier  value,  Ml;    hydro] 

:  per  oent.  .    liquid  fatty  acids,  76-8  :    Bemi  liquid  i 
8   ■•  percent.      Il  gave  no  reaction  in  the  Halp 
Milliau   (Tortelli  and    Ruggeri's    modification),   and    Villa- 

ohia  Kabris  tests.   The  solid  portion  was  a  pale  yellowish 

and  after  melting  had  a  wax  like  appearanoe.     It  was 

soluble  in  aloohol  and  acetic  acid  and  bad  the  Following 

ters  :     M.    pt.,     JOS       50-5    C.  :    Bolidif,    pt.,     1(5 
!'■    i '.  ;     acid    \  ilin  .    156  !  iponif.    \ alu.-.    Joi  ;    , 

value.  30-6 ;  in.  pt.  o)  i;iii\  acids,  66  68  C.  ; 
Bolidif.  pt.  of  fatty  acids,  51  50°  C.  :  Valenta  test,  26  I  . 
hydroxy  acids,  17-6  per  cent.  The  small  content  ol 
volatile  acids,  indicated  bj  the  Reiohert  value,  is  prob 
ably  due  to  the  ..d  having  been  protected  from  the  light 
during  preservation.  \  specimen  of  the  "il  preserved 
in  a  bottle  foi  a  further  | m-i  i, j< i  ,,f  |  year  had  a  Reiohert 
value  ••!  3  8       \.  S. 


oil.    S. 


Fachini  an 
1910,   10, 


I  i .   Dorta. 
is:)     1st. 


L'Ind.    Chimica, 


The  authors  have  examined  live  samples  of  grape  seed 
oil;  1.  ol, taincd  by  hot  pressing  from  seeds  "t  Puglia 
pes  ;  II.,  from  the  same  soil-  by  cold  pressing  in  the 
laboratory;  111.,  by  cold  pressing  in  the  laboratory, 
from  seeds  of  a  black  and  white  grape,  which  had  not 
been  subjected  to  distillation;  IV.,  the  aame  as  III., 
but  from  seeds  which  had  been  subjected  to  distillat'.on  ; 
V..  from  seeds  of  a  black  and  white  grape  from  S.  Daniele 
del  I'riuli.  by  cold-pressing  in  the  laboratory.  The  results 
obtained  arc  shown  in  the  following  table: — 


5  cm.  in  breadth.    The  endosperms  (78-6  per  cent  ,,f  the 

yielded,   iztraotion    with   ether,   86-8   pot    oent 

of  a  1  i l; ! 1 1  yellow,  visi s  non-drying  oil  with  i letratina 

odour.     The     residue     from     i!  tinea 

52-21   pei  cent    oi  proteins. 

(E).  Oil-fruit  from  Guatemala:  Tnis  fruit,  termed  farm 
bv   the    Indians,    i     probabl-j    the    product    oi   Ptcramma 

nlera     Pollaok.     It    has    tli<-    size    and     tppi 
of  a  dried  wild  oherry,  and  contain    one  oi  two    oft    Beds 
resembling   a    coffee    bean    in   appearanoe,    The   kernels 
yield., i  75-98  pei   cent,  of  ■  s..|i.i  white  orystallini 
There  idue  contained  36-23  per  oent  of  proteins. 

(F).  Canarium    oleo   iw    (Lam.) :— This    is    a    bal 
producing  tree  which  is  found  in  the  tropics  and  ■    peoially 
in  tropical    Veia.     The  kernels  of  tin-  seeds  yielded  I 
percent,  hi  i  light   ,.l!..u  non-drying  oil,  wbioh  on    tanding 
gave  a  deposit  of  stearine.      rhe  shells  of  thi      ■  I      ielded, 

i  hi. lion  wiili  ether,  34*63  per  cent,  of  a  vellowish 
whin  fat  ..i  the  consistence  of  butter.  The  residue  from 
the  extraction  of  the  kernels  contained  57-08  per  cent,  of 
proteins 

(G).  Carapa  proeera,  l>.  C.  The  kernel  of  the  seeds 
.-.'iii. lined  :t0'2!t  per  cent,  of  water  and  yielded  0D  extraction 
31-64   per  oent  of  a  yellow  oil   (the  whole  seed  yielding 

22-84  per  cent.)  The  higher  yield  obtained  By  Lew- 
ki. wit-eli  (this  .1.,  1909,  160)  is  to  be  attributed  either  to 
the  seeds  in. I  U-ing  fresh,  or  to  their  being  d  -rived  from  a 
different  Bpeoies  of  plant.  The  residue  from  the  extraction 
contained    21  10  per  cent,  of  proteins. 

(H).  Oil-fruit  from  Mexico  : — The  fruit,  derived  from 
a  species  nf  Trirliitm.  was  in  the  form  of  yellow  balls 
0-8  cm.  in  diameter.  It  contained  49-10  per  "cent,  of  oil. 
The  kernels  yielded  61-44  per  cent,  of  a  yellow  oil.  whilst 
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and  jots  from  certain  run  jrmis.     ('.  Grimme.     (hem. 
Rev.  l'.tt    u.  II.ii/  In.l.,  1910,  17,  156—158;    178—183. 

\  Acrocomia  let'i'  (Mort.).  a  large  tree  belonging  to  the 
palm  family,  is  found  throughout  S.America.  The  kernels 
contained  in  the  stones  of  the  fruit  are  white  beneath  a 
thin  black  epidermis,  and  have  a  taste  recalling  that  of 
copra.  On  extraction  with  ether,  a  sample  of  the  kernels 
yielded  58-9  |«-r  cent,  of  a  light  yellow,  odourless,  non 
drying  oil,  having  a  pleasant  taste.  The  residue  from  the 
extraction  contained  25-54  per  cent,  of  proteins. 

(R).    Ximenia  americana  (Linn.)  is  a  small  tree  indigenous 

:  .    America,  but  now  also  found  in  tropical  parts  of  Africa 

Asia.     The    fruit    resembles    the    olive    in    size    and 

appearance,   and    is   very   aromatic.     The   kernels   of   the 

seels  of  the  fruit  have  a  nutty  flavour  and  are  very  widely 

eaten    by    the    natives.       The    specimen    examined    yielded 

- -'  ]>er  cent,  of  a  yellow  non-drying  viscous  oil  (=39-25 

cent,   calculated   upon  the  whole  seeds).     The  residue 

lined  4ii-.r54  per  cent,  of  proteins. 

((').   Moquilia     tomentosa     (Benth.),  ■  a     tree     belonging 

to  the  fioxacccr.  is  indigenous  to  the  Brazils.     It  produces 

ile    egg-shaped    fruit    of    a    yellow    colour,    containing 

3  to  4  cm.   in   length  and   1-5  to  2  cm.  thick.     The 

yellow     kernels    examined    yielded    on    extraction     with 

1^-20   per  cent,    of   a   dark    brown,   very  viscous  oil 

Srith     slight     drying     properties.     The     residue    contained 

!>er  cent,  of  proteins. 

(D).  Pe ntacl elhrn    macrophytta   (Benth.)   is   a   huge   tree, 

belonging  to  the   Leguminotce,  which  occurs  in  all  parts 

of  the   West    Coast    of    Africa.     The   fruit    produces  from 

fi  to  7  oval  brown  seeds  from  7  to  8  cm.   in  length  and 


—A.  S. 

the  shells  yielded  12-11  per  cent,  of  a  semi-solid  fat, 
and  the  fruit  pulp  gave  59-68  per  oent.  of  a  reddish-brown 
oil. 

111.  Slercvlia  nppendiculata: — This  tree  grows  to  a 
height  of  60  to  90  metres  in  (Jsambaros,  Ger.  East  Africa, 
where  ji  is  termed  "  Nfune"  by  the  natives.  It  produces 
brown  seeds  2  cm.  in  length  and  I  cm.  broad.  A 
sample  of  these  contained  58  per  cent,  of  kernels, 
which  yielded  28-76  per  Cent  of  a  yellow  nil,  whilst 
the  husks  yielded  15*82  per  sent  of  oil.  The  residue 
from  the  extraction  contained  24-53  percent,  of  proteins. 

(.1).  Mi.iu/i  ferrea  (Linn. ):  —This  is  an  evergreen  tree 
indigenous  to  India  and  the  East  Indies.  It  is  greatly 
prized  for  its  hard  timbor  (iron  wood),  and  also  yields 
a  good  balsam,  which  has  frequently  been  recommended 
as  a  substitute  for  Canada  balsam.  The  seeds  resemble 
chestnuts  in  colour  and  form.  The  kernels  of  the  sample 
examined  yielded  79-48  per  cent,  of  a  brown  non-drying 
oil,  which  was  partially  soluble  in  alcohol  and  gave  an 
orango  coloration  with  a  mixture  of  sulphuric  and  nitric 
acids.     The  residue  contained  24  14  per  cent,  of   proteins. 

(K).  Trrminnliu  culnppa  (Linn.),  a  tall  tree  belonging 
t..  the  Combrttaceai,  is  found  on  the  coast  of  Madagascar, 
the  Malay  Islands,  etc.,  and  is  largely  cultivated  in  the 
t  r.  .pit  al  parts  of  the  old  and  new  world.  Of  late,  the  seeds 
have  been  oxportcd  from  Togo  as  a  commercial  product. 
The  oil  is  known  under  various  synonyms,  such  as  Indian 
almond  od.  Jougli  almond  oil.  and  catappa  od.  The  seeds 
are  2  to  3  cm.  in  length  and  0-5  cm.  in  diameter,  and 
resemble  the  true  almond  in  flavour.  The  shells,  however, 
cannot  be  separated  from  the  kernels,  and  hence  the  latter 

i) 
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cannot  U-  used  tor  confectioner?  purposes.     TUj  brown 

colouring  matter  oi  the  thin  shell  is  n< >t  soluble  in  ether, 

and  therefore  done  not  interfere  with  the  production  oi  the 

oil.     I'll.  mined  yielded  63-43  per  cent,  of  oil. 

which  in  odour,  taste  and  colour  closely  resembled  true 

almond  oil.    The  oil  did  not  readily  become  ranoid,  but 

had  the  drawback  of  becoming  thick  on  standing  and  of 

yielding  an  abundant  deposit  01  -1. urine.      The  residue  from 

the   extraction   contained   59-88    pec   cent,    of    proteins. 

Hooper,  this  J.,  1908,  906.] 

I..  Acantiantjfu    horrida,     which     belongs     to    the 

is  indigenous  to  the  district  of  Walfisch  Bay. 

It  is  leafless,  oovered  with  thorns,  and   produces  fruits 

weighing  about  ]j  kilos,  and  resembling  oranges  in  appear- 

1  he  marly  liquid  acid  pul]i  is  oi  a  creamy  colour 

and    contains    numerous    seeds.     The    fruit    is    termed 

\: rras"  by  the  natives  and  throughout  the  year 
is  their  only  food  in  addition  to  fish  (see  this  J., 
1910,  777,.  For  winter  use  it  is  dried  on  sand. 
The  kernels  are  separated  from  the  boiled  pulp  by 
means  of  roughly-WOven  sieve-,  and  are  sent  in  large 
quantities  i  ,  Kapstadt  when-  thej  are  sold  under  the  name 
of  "  butter  pits."  The  raw  kernels,  which  are  very 
difficult  to  obtain,  are  yellowish  white,  about  1  to  1-5  cm. 
in  length,  and  0-5  to  1  cm.  in  breadth.  The  raw  kernels 
yielded  47-s  per  cent,  of  oil,  whilst  the  boiled  kernels 
yielded  46-3  ]«-r  tent.  The  oil  had  a  good  flavour  and 
sli.dit  acidity  and  could  be  used  as  a  substitute  for 
almond  oil  provided  that  sufficient  kernels  could  be 
obtained.  This  would  hardly  be  possible  without  making 
special  plantations.  There  was  little  difference  between 
the  values  obtained  with  the  oils  from  the  raw  or  boiled 
seeds. 

(M).  Citrutt/ut  naudmianus  (Hook).,  which  is  termed 
"'  Tschama  melon  "  by  Europeans,  grows  on  the  steppes 
of  German  South  West  Africa.  It  reaches  a  height  of 
about  .">  metres,  and  produces  fruits  about  the  size  of  a 
-  egg.  The  pulp,  which  can  be  readily  separated 
from  its  bitter  skin,  is  acid  ami  very  liquid,  and  contains 
hard  seeds  about  1  cm.  long  by  0-5  cm.  in  breadth.  These 
are  covered  with  a  thin  grayish-white  husk  which  cannot 
be  separated  from  the  kernel.  On  extraction  with  ether 
a  sample  of  the  seeds  yielded  l.'eXj  of  a  yellow,  fluid 
non-drying  oil.  The  residue  contained  19:96  per  cent. 
of    pro 

Tie-  characters  of  the  above-described  oils  and  fats. 
and  of  the  fatty  acids  therefrom  are  shown  in  the 
following  table  : — 


Carap    oil.     t'.     H.     Wright.     Bull.    Dept.    Agricultural 
Trinidad.  1910.  9.  No.  65,  1—5. 

Tin:  Carap  tree.  C.  guianensis,  is  now  being  planted  to  a 
considerable  extent  in  Trinidad  for  the  sake  of  its  wood, 
but  the  seeds  are  not  yet  collected  for  export.  The  oils 
from  all  the  species  of  carapa  are  bitter.  Thej 
resemble  each  other  in  chemical  characteristics,  the  chief 
difference  apparently  being  that  the  iodine  value  of  the 
oil  from  the  seeds  of  C.  guianensis  is  lower  than  those  of 
oils  from  C.  grandiflora  and  C.  procera.  Two  samples  oj 
carap  oil,  presumably  from  C  guianensis,  examined  bj 
the  author  gave  the  following  results  : — Sp.gr.  at  40°/40°C. 
0-9148  (one  sample)  ;  sp.  gr.  at  15-5°/15-5°  C.  0-9249  and 
0-9211  ;  acid  value,  27-5  and  19-4;  saponification  value. 
197-2  and  196-1  :  iodine  value.  07-7  and  58-5  ;  Reichert- 
Meissl  value,  3-8  and  3-6  ;  and  unsaponifiable  man 
sample)  116  per  cent,  (see  also  this  J..  1908.  578;  1909. 
150).— r.  A.  M. 

« 
Oleic  uriil;    Oiom    dnirativcs   of ami  their  decompo- 
sition    products.     W.     Franck.     Aunalen.     1910.    374, 
356—368. 

The  normal  ozonide  of  oleic  acid  is  obtained  by  ozonising 
the  acid  with  the  exact  amount  of  ozone  required  (this  J.. 
1900.  1158).  and  it  is  immaterial  whether  oxygen  con- 
taining 0-5  or  18  per  cent,  of  ozone  be  used.  As  301  in  as  the 
saturation  limit  is  exceeded  the  perozonide  is  Formed.  A 
specimen  of  the  latter  had  the  molecular  weight  of  347'6 
(calculated  :s4li-2ti)  :  sp.  gr.  at  22-5°/22-5  C,  1049;  and 
refractive  index.  n;;"1  =  l-47113.  After  very  long, 
continued  treatment  (about  3  hours)  of  oleic  acid  with 
oxygen  containing  10  per  cent,  of  ozone,  yet  a  third  ozonids 
is  obtained,  which  resembles  the  oznnides  already  des- 
cribed in  its  chemical  properties,  but  has  different  physical 
characteristics.  By  the  use  of  more  concentrated  ozone 
it  may  be  obtained  in  a  shorter  time.  This  super-par* 
ozonide  of  oleic  acid  had  the  composition  C.8H34n- ; 
sp.  gr.  at  22°  C.  1-079:  anil  refractive  index,  a 
1-46817.  The  normal  ozonide  of  elaidic  acid  n 
prepared.  It  was  a  colourless  liquid  which  showed  ti" 
signs  of  difference  from  the  normal  ozonide  of  oleic  acid. 
Its  composition  was,  C,sHD,0- ;  sp.  gr.  at  20°/20°  C , 
1-027;  and  refractive  index.  n-J°=  1-46171.  Decompo- 
sition of  oleic  acid  ozonide  with  glacial  acetic  acid  yields 
considerably  more  peroxides  than  decomposition  with 
water.  Further  details  are  also  given  of  seme  of  the 
products  of  the  decomposition  of    the    several    ozonides 
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this  J.    1800,1055,1158;    1909,250)      Molinari  and 

hi  (this  J.,   lltOll,    1055)  wore  unable  to  obtain  any 

salt-*  ft  oleic  acid  ozonide.     The  author,   however,   tinda 

thai  b;    ex<  lusion  of  all  moisture  and  bj  preventing  a  rise 

ol   temperature,   Bueh    -.ills  can    be    prepared      Thus    bj 

mmonia     gas     into     a     i  hilled     etherc  d 

tion   of   oleic   acid   ozonide,   a    white   gelatinous    muss 

(I  i  ,M  ;  1 1  \    i-  deposited,  which  on  drying  in  .i  di 

§railua!l\  turns  yellow  and  begins  to  decompose.  I'  ia 
■d  bj  water  immediately.  The  sodium  salt, 
(',,11,  i'  \i  i-  i .  i  1 1 !  v  soluble  in  methyl  alcohol,  bul  is 
Immediately  decomposed  by  water,  whilst  the  copper  salt, 
prepared  bj  adding  ,i  solution  ,,t  i  ipper  acetate  in  methyl 
aloohol  to  ii  solution  of  the  sodium  suit  in  the  same  solvent, 
i  mass  which  becomes  friable  on  drying,  it  baa 
the  composition,  d',,11  , ,' ' ,  i..< Hi,  and  is  gradually  decom- 
posed on  treatmenl  with  acidulated  water,  with  the  fori 

'   the  derivatives  normally    yielded  by  the  ozonide 
id.     ( '.   \.  M. 

Uioii  "/  fatly  matters.     I..  Mcunier  and  Maury.     Col 
urn,   1910,  277     284,  285—287. 
Othek  conditions  being  equal,  the  rate  al   which  an  oil 
forms   mi   emulsion,   and    the   stability   of   the   emulsion 
Increase  with  the  decrease  in  the  surface  tension  of  the 
neutral    oil.     For     comparative    determinations    of    the 
i  "f  different  oils  the  method  ol  Tate  gives 
sufficiently  accurate  results.     This  is  based  upon  the  faol 
that    there  exists  o   relationship  (P     "J  — ... j  >   between   the 
weight   i'.  of  a  drop  falling  from  a  vertical  capillary  tube 
idius,  ii,  and  the  surface  tension,  ,/.     Instead  of  weigh- 
he  drops  H   is  more  convenient  to  count  the  number 
of  drops  escaping  from  the  capillary,  when  the  weigh!  ol 
oil.  the  height  of  the  liquid  within  the  capillary,  and  Un- 
ion ol  the  immersion  within  the  medium  represen 
ma   tli"   interglobular   liquid   are    ki|it    constant.     Under 
these  conditions  the  number  of  drops  i-  inversely  propor- 
tional to  the  surface  tension.     A  Mohr's  burette  with  its 
lower  part  finely  drawn  out  and  turned  upwards  was  used 
in  th>.  author's  experiments.     The  following  results  were 
lined    it   21°C.  with  I  grin,  ot    the   different  oils  and 
with  water  as  the  interglobular  liquid: — Neat's  foot  oil. 
Is.    olive  oil,   l'ii;    castor  oil,  9  ;    linseed  oil,    18;    and 
mineral  oil  |sp.  gr.,  0-934  I.  fl  drops.     Contrary  to  antii  ipa- 
tion,  the  temperature  had  no  pronounced  influence  on  the 
ice  tension.     Thus  with   I   grm.  ol  neat's  fool  oil  the 
following  surface  tensions  were  observed  iiu  air)  al  differ- 
peratures  :      \t  20   C,  4s  ;    at    m    c.  is  ;   and  al 
II  drops.     With  a  finer  capillary  tube  the  results 
•       V    Jo    ('..   256  ;    at    Id    C,    155;     at    50    ('..    14'.i  : 
and  at   lire..    142  drops.     Mineral  salts,   which  havi     i 
rictive   influence   mi   the   formation   of   emulsions   by 
mii  colloids  sii.ii  as  soap,   promote  the  formation  ol 
emulsions  when  the  interglobular  liquid  consists  "i   pure 
water,  owing  to  the  fact   that   they  diminish  tin-  snrface 
tension  of   contact.     Thus    I    grm.   of   neat's   foot    oil   at 
21    ('.   gave   the   following   results:  —  In   pure   water,   I*; 
\n  1  per  rent,  salt  solution.  Ill ;   in  5  per  cent,  -alt  solution, 
21  :   mi  1  in  lo  per  cent,  sail  solution.  :>l  drops.     Aqueous 
Hon-  of  alkali  sulphoricinoleates  have  also  a  verj 

effect  upon  tin-  surface  tension  of  contact  of  oils. 
Thus  1  grm.  ol  neat's  fool  oil  falling  into  solutions  ol  m 
lium  sulphoricinoleate  .jaw    the  following  numbei 

With  a  .">   per  iint.  solution.  44  ;   with  a    10   per 
cent,  solution.  ii7  ;    15  per  nut.  solution,  sk",  ;   and  20  per 
Hon.  104;   whilst  with  a  25  per  cent,  solution  the 
oil  flowed  from  the  capillary  in  an  uninterrupted  street 
These  variations   in    the   surface   tin-ion   of    contact 
much  more  marked  in  the  case  of  alkaline  sulphoi 
than  when  free  sulphuric  acid  i-  present,  or  than  with  other 
aulphonated   [aromatic)  derivatives.      Hence,  in  add 
t      the    colloidal    charaetet    ot    sulphoricinoleates,    their 
hydrolytic  action  is  also  a  factor.     In  the  author-'  opinion 
it  i-  owing  to  a  -low  process  of  hydrolysis  promoted  bj  a 

_■  i . — i \  i ■  -tat.  of  c!i\i-ion  of  the  fat.  that  it  i-  p 
to  prepare  stable  emulsions  of  oil-  by  a  sufficient  li 
longed  agitation  with  pun-  water.  The  influent 
a-  illoids  upon  oil  emulsions  i-  due  to  their  forming  a  pro- 

tive  layer  over  each  particle  of  oil  which  is  thus 
•vented  from  re-uniting  with  other  particles,  and  also  to 


then    imparting    viscosity    to    the    interglobular    liquid. 
I  i'n    icids  liin     in  emulsifying  power  greatly   ntpi 
to  that  oi  ii  nti.il  tat-,  ami  m  the  case  of  mixtun 
fattj  ai  id    ami  neutral  fat-,  the  Btable  emul  ions  that  can 
he  formed  me  mainly  due  to  the  influence  ol  tin       n 
Tin    following   results   show   thai    the   surfaoc   tension  ot 

OOntad    with   water  of  an  inferior  lo  thai 

neutral  oil  :     Neul  ral  nea!  '■  tint  oil.  .'in  ;  ol  oil 

with  33  pet  cent,  of  fattj  acids,  W;    with  60  pel  nut.  ot 
fatty  acids,  14;    with  66  pel  cent,  of  fatty  acids,  60  ;   and 
pure  ta  1 1  \  at  ids  62  drops.     Further  results  given  in  detail 
shov.  that  it  an  alkaline  liquid  is  substituted  foi  we»t<  i 
the  interglobular  liquid  the  surface  tension  ol  contact 
-till  further  diminished.     Every  solid  or  liquid    lib  I 
capable  ot  being  precipitated  or  emulsified  in  thi 
line  particles  may  ai  I  agent,  especially 

if    it-    -uifaie    ten-ion    ol    contact     with    the    mi. 

liquid  i-  inferior  to  that  •  f  th I  to  he  emulsified      B 

the  simultaneous  use  of  colloids  an. I   of   finely  divi 
emulsions  a    mi\   effective  emulsification  of  oil-  may  he 
obtained.     The  emulsifying  properties  ol  egg  yolk  at 
milk  are  due  to  these  substances  fulfilling  both  reqt 
iiu  iit s.     With  regard  to  emulsions  formed  in  soap  Bolul 
the  authors'  experiment-  have  shown  that  the  proportion 
of  alkali  giving  the  maximum  emulsifying  capacity 
with' the  dilution  of  the  emulsion,  and  that   it   increi 
with  the  amount   of  water.     For  emulsions  in  which  an 
exces-  ol  alkali  would  be  objectionable  it  is  essential  to 
dissolve   the   soap   in   the   smallest    possibli    quantity   ol 

water,   and   then   I Id   the  oil   to    I"-  emulsified. 

containing  tree  fattj    acids  an    particularly  suitable.     If 
to  a  soap  emulsion  a  substanc  i  (i  .g  Bali  I  capable  ol  i 
lating  the  colloid  is  added,  the  emulsion  is  immediately 
destroyed     Hence    the    use   ol    Baited    egg-yolks    in    the 

preparation  of  emulsions  foi     rea  ing  cl tied  leathers  is 

irrational,  and  it  is  better  to  usi  Fre  b  yolks  when  the  price 
permit-.     Potassium  a   better  emulsifying  pro- 

perties than  -odium  soaps.  If  a  -u  h-taiu  ■•  insoluble  in 
water  be  dissolved  in  a  solvent  unstable  with  water,  the 
solution  usually  form-  a  very  stable  emulsion  with  wa 
Thus  excellent  results  may  be  obtained  by  the  use  of  the 
commercial  products  soluble  in  water  prepared  by  dis- 
solving carbon  tetrachloride  in  Bulphonated  d 
of   castor   oil.     Sun,,   the  emulsifyin  ties  ol   oils 

-tand  in  relationship  to  the  aridity,  all  fa,  t,  i  olop 

the  anilin  should  also  promote  emulsification.  This 
wottld  explain  'he  influence  of  lipolytic  enzymes  in  th, 
formation   of  emulsions. — ('.  A.  M. 

Mexican     roe/./,//.,     wax.     Chem.     and     Drug.    Au{ 

nun.    [T.E.] 

According  to  tin-  American  Consul  at  Hamburg,  manu- 
facturers in  that  city  do  not  consider  that  Mexican 
candelilla  wax  is  equal  to  carnauba  wax  for  industrial 
purposes  other  than  the  manufacture  of  boot-polish. 
CandeKUa  wax  i-  known  in  Hamburg,  and  ot.,-  or  two 
-ale-  have  been  made  al  155m.  per  100  kilos.,  hut  carnauba 
wax  is  preferred.    Candle  manufactun  delilla 

wax,    for    the    reason    that    it    melts    at     65    C,    whi 
carnauba  wax  melts  at    >.::    to    91     C.      Foi     the    D 

•  me  ,,f  boot-polish  the  low   melting-point  ,,t  candelilla 
wax  is  an  advantage,  if  only  exporter-  could  offer 
prices  lower  than  carnauba  wax. 

Utilisation  of  the  residua  obtained  in  /' 

tomatoes.     Pet  nd  Semeraro.     -  •    MX.i. 

Patents. 

y„i.  Means   i  ■ 

C.  Tui  kfield  and  W.G  di   I  nd,  East  M 

Eng.  1'at.  18,236,  Aug.  7, 
The  oil  is  fed  into  a  m --,  1  plai  ed  ,t  a  level  above  a  tank, 
at  the  t,,p  ,,f  which  i-  i  filtering  medium  preferably  ot 
animal  charcoal.  Through  the  lower  part  o!  thi-  oil  tank 
passes  a  mil  supplied  with  -team  superheated  at  a  low 
pressure  and  the  outlet  of  thi-  terminates  in  a  nosxk 
dipping  into  th.-  oil  whii  b  ha-  passed  upward-  through  the 
filter.  The  tine  spray  ot  oil  thus  produced  is  subjected  to 
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the  action  of  natural  or  artitirial  light.  If  desired,  a 
-<  •  ond  ejector  nozzle  may  he  fitted  on  to  the  steam  pipe* 
so  that  the  oil  can  be  treated  with  chemical  agents. 

— C.  A.  M. 

Soap  ;  Production  of  a  solid  hydrocarbon .     C.  Bohmo 

and  E.  B.  Wolf,  Chemnitz.  Germany.     Eng.  Pat.  23,013, 
Oct.  8,   1909.     Under  Int.   Corn.. '.May    13,   1909. 

Fvts  readily  saponifiable  in  the  cold  (e.^.  cocoanut  or  palm 
oik)  are  mixed  with  the  required  proportion  of  hydro- 
carbon  (e.g.,  30  to  35  kilos,  of  benzine  or  turpentine  oil 
to  130  kilos,  of  fattv  ,.iK  and  the  mixture  is  saponified  with 
an  alkali  solution  of  such  eon.  antral  ion  t  hat  the  proportion 
of  water  in  the  finished  soap  does  not  ex<  eed  25  per  cent. 
Under  these  conditions  a  hard  soap  containing  10  to  20 
per  cent,  of  hydrocarbon  is  obtained.    -C  A.  M. 

Oil ;    Process  of  extracting front  okatf  lances. 

E.   Sagols.      IV.   Pat.  411.943.  Jan.   20.   1910. 

The  oleaginous  substance  (c.g?  olives)  is  crushed  and 
mechanically  agitated  with  water  (with  or  without  the 
addition  of  salt)  at  the  desired  temperature  (not  lower 
than  20c  C).  and  the  mixture  conducted  into  an  extractor, 
separator  or  turbine  and  subjected  to  centrifugal  action 
so  as  to  separate  water  and  impurities  ;  the  oil  is  then 
allowed  to  stand  when  further  impurities  deposit. — C.  A.  M. 

Fats  ;     Process    and    apparatus    for    separating from 

wastt  uvters.     R.  Schilling.     Fr.  Pat.  412.183,  Jan.  20. 
1910. 

The  pipe  which  conducts  away  waste  water  Las  a  branch 
pipe  tht  opening  into  which  can  be  partly  closed  by 
means  of  a  shutter  to  which  is  attached  a  deflector  at  a 
hiu'her  level.  The  shutter  and  deflector  are  controlled 
from  above  by  a  common  rod.  the  raising  or  lowering  of 
which  alters  the  level  at  which  the  grease  floating  on  the 
water  escapes  into  the  branch  pipe.— -C.  A.  M. 

Effluents  ;  Apparatus  for  removing  jut  from .  R.  Schil- 
ling, Daklem,  Germany.  Eng.  Pat.  2073,  Jan.  27. 
1910. 

See  Fr.  Pat.  412,183  of  1910  j  preceding.— T.  F.  B. 

Grease*  and  otfur  fats  :     I'rocess  for  obtaining  and  refining    I 

.     A.  .1.  B.  M.  Colletas.     Fr.  Pat.  412.500,  Feb.  11. 

1910. 

The  materia]  (especially  the  waste  grease  from  the  manu- 
facture of  leather)  is  extracted  with  a  suitable  solvent  in 
a  steam-heated  vessel,  the  solution  filtered  while  hot 
through  a  decolorising  agent,  and  the-  solvent  distilled 
from  the  filtrate.  The  residua]  fat  is  then  heated  to  100'  < '., 
and  added  to  an  equal  volume  of  an  oxidising  agent  (e.g. 
alkaline  permanganate,  nitric  acid,  hydrogen  peroxide). 
and  the  mixture  mechanically  agitated  so  as  to  emulsify 
the  fat  and  oxidise  the  impurities. — C.  A.  M. 

Stearin  ;    Manufacture  of with  simultaneous  sulphona- 

tion    of   oleic    acid.     H.    Dubovitz.     Fr.    Pat.    412,540, 
Feb.  12.  1910. 

After  saponification  of  the  fat  in  an  autoclave  in  the  usual 
manner,  the  mass  is  transferred  to  another  vessel  and 
treated  with  a  quantity  of  sulphuric  acid  sufficient  not 
only  to  liberate  the  combined  acids,  but  also  to  sulphonate 
the  oleic  acid,  the  temperature  being  meanwhile  main- 
tained at  about  100°  ( '.  The  advantages  claimed  for  this 
process  are  economy  of  time,  steam  and  materials  and 
obviating  the  use  of  leaden  vessels. — C.  A.  M. 

Fats  ;     Filtering   material  for   edible  and   industrial . 

See.   Francaise  dee   Matierea  filtrantee  ((;.  Trusaon  et 

Cie).  Fr.  Pat.  412,677.  Feb.  16,  1910. 
The  oil  or  melted  fat  is  mechanically  stirred  into  a  paste 
with  wool  flocks  (obtained  e.g.  from  clean  woollen  rags) 
mixed  with  20  to  50  per  cent,  of  cleaned  vegetable 
fibres,  and  the  mass  subjected  to  uniform  pressure.  The 
use  of  wool  previously  dyed  is  advantageous,  the  dyestuff 


having  an  affinity  for  certain  impurities  which  would  other, 
wise  pass  through  the  filter  medium.  By  this  process  I 
clear  oil  is  stated  to  be  obtained  by  a  single  filtration 
without  the  necessity  of  subsequent  standing. — C.  A.  M. 

Scaps  ami  other  tapimuccous  compounds,  deitrg 

ing  compounds  and  the  like.  The  Patent  Borax  Co., 
Ltd.,  and  L.  Bradford.  Birmingham.  Eng.  Pat.  3591, 
Fob.    14.   1910. 

A  suitable  proportion  (say  2  to  10  per  cent.)  of  alkaline 
borosilieate  of  sodium  is  incorporated  with  tho  other 
ingredients  of  the  soap,  etc.,  with  the  object  of  increasing 
the  antiseptic,  detorgont,  water-softening  and  lathering 
properties  of  the  preparation. — C.  A.  M. 

Fatty  compounds  for  use  as  Turkey-red  oils  ;    Process  of 

making .     A.     Sehmitz,     Heerdt,    Germany.     I  .S. 

Pat.  964,565,  July  19,   1910. 

See  Eng.  Pat.  11.903  of  1907;  this  J.,  1907,  964.—  T.  F.  B. 

Sodium    peroxide   compositions   for   washing   and   bleaching 

purposes;      Process     for     producing .     P.     Roser, 

Esslingen,  Germany.     U.S.  Pat.  965,016,  July  19.  1910: 

See  Eng.  Pat.  1150  of  1909  ;  this  J.,  1909,  663.— T.  F.  B. 

Filter  for  the  purification  of  water,  oil,  etc.     Fr.  Pat.  412.045. 
See  XI  Xb. 
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White  lead  ;   Constitution  of  normal .     H.  Hof.  Chcm.- 

Zeit.,  1910,  34,  784—785. 

White  lead  dissolves  in  a  solution  of  magnesium  chloride 
of  sp.  gr.  1-16.  and  the  solution,  when  diluted,  gives 
a  red  colour  with  phenolphthalein.  It  is  considered, 
therefore,  that  white  lead  must  contain  basic  hydroxyl 
groups,  and  the  usually  accepted  formula,  OH.Pb.CO,.Pb. 
C03.Pb.OH.  as  opposed  to  Falk's  formula  ^his  J., 
1910.  709).  is  regarded  as  confirmed.  When  shaken 
with  magnesium  chloride  solution  of  sp.  gr.  1-3,  white  lead 
is  converted  into  lead  chloride,  and  carbon  dioxide 
is  evolved;  a  basic  magnesiu  m  carbonate  also  is  preei  pi  tati 

— F.  Sons. 

Linoleum  :      Fireproof    .     F.     Fritz.     Chem.      H<  r. 

Fett-  u.  Harz-Ind..  1910,  17.  1S7. 

Attempts  to  render  linoleum  fireproof  by  substituting 
asbestos,  kieselguhr,  etc.,  for  the  cork  powder  have  nol 
met  with  any  appreciable  success.  Good  results,  however, 
have  been  attained  by  adding  to  the  ingredients  of  the 
linoleum  substances  which  when  heated  emit  gases 
that  would  extinguish  a  flame.  Suitable  proportions  are  \ 
20  kilos,  of  cork  powder,  17  kilos,  of  linoleum  cement. 
8  kilos,  of  sodium  bicarbonate,  and  4  kilos,  of  ochre, 
The  addition  of  the  bicarbonate  does  not  have  any 
apparent  injurious  effect  upon  the  finished  linoleum, 
and  the  temperature  at  which  it  decomposes  is  far  above 
that  of  the  kneading  process.  It  is  unnecessary  to  impreg- 
nate the  jute  basis  with  the  salt,  though  in  certain  eases 
the  fabric  may  with  advantage  he  soaked  in  a  weak 
solution  thereof,  and  then  dried. — C.  A.  M. 

Corrosion  of  iron  and  steel  and  its  prevention.     Thompson. 
See  X. 

Patents. 

Pigment  ;    Red  .     E.  Morin  and  J.  Janet.     Fr.    I 

412,265,  Feb.  3,  1910.     I'nder  Int.  Com-.,  Feb.  17,  1909. 

Cadmium  sulphide,  finely  powdered,  is  triturated  with 
10  per  cent,  of  sulphur,  and  then  with  powdered  selenium 
in  quantity  varying  from  5  to  7  por  cent,  according  to  the 
tone  of  colour  desired.  Orange  tones  arc  given  by  the 
lower  proportions  of  selenium,   bright  red   tones  by  the 
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high<T  proportions.  The  powdered  mixture  is  heated  in  mi 
open  resBol  at  200  t,.L'.">ii  C.  until  fumee  cease  to  he  given 
off.  when  the  temperature  ia  gradually  raised  to  about 
800  i  Samples  are  taken  from  time  to  time  mi. I  allowed 
to  cool,  in  order  to  ascei  tain  the  tone  of  ooloui  that  has  been 
attaini'il.      E.  VV.  I.. 


mring  matters  [pigments] ,'  Preparation  of with  the 

t  of  titaniferous  iron  ores.  P.  Farup.  Fr,  Pat.  412,563, 
Fell.  12,  1910.  I  Qdei  Int.  Com..  Feb.  IS,  1909. 
A  titanifbrous  iron  ore,  such  as  ilmenite,  is  gently 
ted  so  as  to  obtain  a  product  which  ia  free  from  con- 
ions,  and  which  has  not  undergone  incipient  fusion. 
The  roasted  mass  is  crushed  in  water,  and  under  this 
treatment  an  extremely  finery  divided  produot  is  obtained. 
In  certain  eases  it  is  found  that  the  finely  divided  powder 
does  not  become  suspended  in  the  water.  This  is  due 
to  the  presence  of  soluble  substanees  in  the  produot  oi 
ting,  and  the  difficulty  is  overcome  by  changing  the 
water  once  or  twice.  The  suspended  powder  is  tinally 
caused  to  deposit  by  the  addition  oi  some  soluble  sub- 
stance to  the  water.  The  tone  of  colour — which  may 
vary  from  red  to  yellow  can  be  modified  by  varying  the 
temperature  and  duration  of  the  roasting,  by  adding 
other  substanees  to  the  original  ore.  such  as  sodium 
chloride,  barium  oxide,  etc.,  or  by  heating  the  final  pro- 
duct in  contact  with  air  or  otherwiae,  and  with  or  without 
the  addition  of  other  substances  -uch  as  sodium  chloride. 
barium  oxide,  etc. — E.  W.  L. 

Metal   or   coloured   foil;     Process    fur    preparing    weather 

int    .     Genthiner     Kartonpapierfabrik,    Ges. 

m.  b.  H.  Ger.  Pat.  223,031,  June  ."..  1909. 
TiiK  powdered  metal  or  colour  is  spread  over  a  thin  film 
of  an  inert  varnish  {e.g.,  a  2  per  cent,  acid-free  solution  of 
nitrocellulose)  on  a  flat  surface,  any  excess  of  the  powder 
moved,  and  then  another  thin  layer  of  the  varnish  is 
applied. — A.  S. 

Lampblack;    Process  for  tl«    preparation   of  by  the 

decomposition  of  hydrocarbon."  und<r  pressure.  A. 
Wegelin.  Akt.-C.es.  f.  Russfabrikation  ttnd  Chem.  Ind. 
Pat.  22:1.410,  April  24.  1909. 
The  hydrocarbons  are  forced,  under  pressure,  continuously 
into  the  closed  decomposing  chamber,  which  is  provided 
with  a  safety-valve,  and  in  which  the  pressure  necessary 
for  the  decomposition  of  the  hydrocarbons,  is  maintained 
constant.  On  starting,  the  hydrocarbons  are  fired  by 
means  of  an  electric  spark  or  the  like,  but  subsequently 
the  operation  proceeds  continuously,  successive  charges 
of  hydrocarbons  being  ignited  by  mean-  of  a  metal  wire 
which  is  kept  in  an  incandescent  condition  by  the  heat 
of  the  reaction. — A.  S. 

Turpentine  and  rosin  ;  Apparatus  lor  extracting  — —  from 
out  woods.  H.  T.  Yarvan,  Toledo.  Ohio.  U.S. 
Pat.  90-1.728,  July  19.  1910. 
The  wood  is  treated  with  a  solvent  in  a  vessel  con- 
nected with  the  solvent  reservoir  by  means  of  a  pipe 
in  which  are  two  valves  with  an  intermediate  outlet,  so 
that  a  pressure  may  be  produced  within  the  pipe  different 
from  that  within  the  extraction  vessel.  The  outlet 
between  the  valves  may  be  opened  or  closed  at  will, 
and  may  be  connected   with  a  pump. — C.  A.  M. 

Turpentine,  oil",  and  nth.  r  product')  from  wood  ;  Processes  of 

extracting    .     E.    C.     R.    Marks.    London.     From 

era  Manufacturing  Co.,  Pittsburgh,  U.S.A.     Eng. 
29,886,  Dec.  21,   1909 
See  Fr.  Pat.  410,753  of  1909  ;  this  J.,  1910,  831.— T.  F.  B. 

Vehicles  for  mixing  with  colours,  paints,  etc.  :   Liquid . 

F.  H.  Walker  and  C.  E.  Sohn.     Fr.  Pat.  411,964,    ' 
27.  1910.     Under  Int.  Conv..  Jan.  28.  1909. 

See  Ena.  Pat.  2114  of  1909  ;  this  J.,  1909.  1260.— T.  F.  B. 
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h'nhl,,,    tret     of     Tonkin    and     "forth    Assam    {Bleekrodea 
Vonkinensis)      Gummi-Zeit.,    1910,    24,    1500—1509. 

Tin-:  present    itate  of  knowledge  ,.f  iin-    minv  oi  mbU-i 

is  summarised  by  Eberhard  and  hnli. nd  in  l.'arl.re  a 
caoutchouc  du  'Tonkin.'  Paris,  1910.  The  tree  ia 
found  hi  Tonkin,  Uaam  and  Northern  Laos,  wherevei  the 
soil  is  rich  in  lime.      The  genertd  habit,  of  the  tree  is  sinnlai 

to  that   of  othei    birches.    'The   greatest    girth   of 

observed  was  from  1-3  to  Mi  metres.  The  outer  bark  is 
\cr\  thin  and  whitish;  the  wood  is  white,  but  of  little 
value.      The     tree     is     characterised     by     the     presence    of 

bulb-shaped  reserve-water  containers  on  the  roots,  the 
size  of  these  carving  from  that  of  a  hazel-nut  to  that  of  a 
duck's  egg.  The  natives  "  Thos  " — have  been  iii  t  In- 
habit of  mixing  the  latex  of  the  tree  with  that  oi  thi 
various  vines  in  the  locality.    The  methods  of  obtaining 

the  latex   arc   very  crude:     -(1)  The   main   stem  and  Lai 
branches   are   incised    by    means  of   any   sharp   instrument 
as  closely  as  possible,  up  to  a  height  of  2-5  to  3  metres; 
(2)  pieces  of  bark  about   8— 8  cm.  lone  and   3     3*8  cm 
wide  are  slii.-d  out  of  the  tree;   i.".   the  stem  is  out  up  into 
pieces  and  the  latex  exl  racted  from  each  piece  d\  wai  min 
one  end  mcr  a  small  fire.     The  latex  is  collected  in  bamboo 
pots,  but  i-  also  -craped  off  the  tree  with  thi    Bngi  i     and 
transferred  to  the  collecting  vessels,  so  that  the  produot 
is  far  from  clean.     Coagulation  ie  effected  bj   placing  the 
bamboo    pots    in    a    vessel    of    water,    and    heating    tin-    to 

boiling    point     The    produot    thus    bee b 

shaped  mass  containing  much  impurity.  The  yield  of 
latex  is  greatly  affected  by  the  atmospheric  temperature. 
The  authors  obtained  the  best  results  at  a  temperature 
24°  to  28°  C.  The  latex  is  brownish-yellow  in  colour, 
thickish,  and  similar  in  the  way  it  runs  from  the  tree  to 
that  of  Finis  elastica.  It  coagulates  rapidly  without 
addition  of  chemicals,  yielding  in  a  particular  instance. 
42  per  cent  of  rubber,' which  cave  the  following  results 
on  analysis  :■  -Water.  2S-:i2  ;  ash,  0(52  ;  caoutchouc,  60-76, 
and  resins.  3-67  per  cent.  A  sample  collected  by  the 
natives,  coagulated  spontaneously,  and  very  impure, 
was  valued  at  6-50  francs  (  I-.  I'd.  line  Para  being  9-50  francs 
(7s.  lUd.)  The  authors  recommend  tapping  on  the  herring- 
bone system,  collecting  in  cups  half  tilled  with  water,  diluting 
again  with  an  equal  volume  of  water,  and  coagulating 
bv  the  addition  of  a  1  per  cent,  solution  of  sulphuric  acid. 
3  '  E.  \V.  I. 

Latex  of  Dirrn  costulata  (Uriah  Jdutong        Coagulation  of 

.     R.  Deny.     Agric.  Bull.  Straits  and  Pad.  Malay 

States.   1909  [12];    Gummi-Zeit,    1910.  24,   1540. 

The  trees,  which  grew  in  the  botanical  gardens  at   Sit 
pore,  were  tapped   on   the  herring-bone  system,  at 
d.ulv.   afterwards   at    longer   intervals.     Altogethei     1360 
grms.    of    latex    were   obtained,   yielding    I860   grms.    ol 
Jelutong.     Dailj     tapping     was    not     advantageous     aa 
affecting   yield  of   latex    and   gutta-like   Bubstance      I  la- 
latex  was  passed  through  a  sieve,  mixed  with  twice  its 
volume  of  boiling  water,  and   then,  while   being  stirred, 
with  "  I'm ri t»      solution  (1:8]  drop  by  drop  (aee  this  J., 
1908.     1029).     The    coagulated     mass    obtained     yielded 
when    fieed    from    liquid    a    white    firm,    odourless    ball, 
superior   to   the    product    ol, tallied    Uy 
acid    and    oreosote     The    balls    submitted    for    valua 
to  a  Continental  firm  contained  moisture,  29-23;    r.  -m-. 
.-.4- 1 2  ''•  u  ■  L- 

Rubber  |  Xanihot    :  of  i  • 

African    plantations       \.    Zimmermann.     l>ci   Pflanzer, 
191ii;  Gummi-Zeit.,   1910,  24,  1545—1546. 
The  low  prices  obtained  for.  Manihot  plantation  rubber 
from  German  East  Africa  are  mainly  due,  in  the  author's 
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opinion,  to  faulty  methods  of  preparation.  It  is  advisable 
to  wash  the  rubber  before  Bending  it  "lit  from  the  planta- 
tions. Iii  cases  where  the  rubber  is  Dot  washed  en  the 
plantation,  it  is  advisable  to  work  it  as  little,  as  possible, 
■  in  1  to  send  it  out  in  such  a  form  that  as  small  a  surface 
a-  possible  l-  exposed  to  the  anion  of  moulds,  eta  Hie 
darkening  of  Manihot  rubber  is  probably  due  to  the 
presence  of  a  substance  which  darkens  on  exposure  to 
the  air,  and  there  is  little  hope  of  success  in  attempting 
to  destroy  this  in  the  dried  rubber.  !•  is  found,  however, 
that  by  the  use  of  other  ooagulants  than,  for  example. 
orance  juice,  a  much  lighter-c  loured  rubbei  can  be 
obtained.  "  Purub  "  (this  J.,  1908,  1029)  appears  to  be 
particularly  effective,  and  hydrochloric  acid,  nitric  arid. 
and  oxalic  acid  have  also  proved  useful  Good  results 
were  also  obtained  by  soaking  a  thin  sheet  of  rubber, 
filiated  by  means  of  orange  juice,  in  a  1  per  cent. 
solution  of  oxalic  acid  for  IS — 24  hours  and  then  drying 
it  in  the  dark.— K.  \\ .  L 


r  inJuttri/  of  Jn)xin.      Gumrai-Zeit.,   1910,  24,    147s 

The  progress  of  the  rubber  industry  in  Japan  is  indicated 
by  the  following  figures  for  the  imports  of  raw  rubber  : — 


Year. 

Weight  in  lb. 

Value. 

1906 

1907 

1908 

1909 

606. 728 

693,125 

1,039,430 

1.331,826 

£ 
50,800 
78,600 
90,500 

150,000 

The  increase  is  chiefly  due  to  the  extended  use  of  rubber 
tyres  for  rickshaws,  mainly  in  Tokio  and  Yokohama. 
The  life  of  these  tyres  is  estimated  at  about  2  years. 
The  price  of  Japane.se  tyres  is  lower  than  that  of  imported 
goods,  but  the  latter  are  more  economical  in  use  on  account 
of  their  greater  durability.  In  Osaka  there  are  some 
small  works  makiug  shoe-soles,  rubber  balls,  etc.  v 
of  these  only  employ  from  10 — 15  hands.  Cable  insulation 
and  waterproof  clothing  are  other  branches  of  manufacture 
in  operation.  Raw  rubber  is  imported  from  the  Straits 
Settlements,  East  Indies.  Great  Britain  and  America. 
mpts  an  however  being  made  to  obtain  the  raw 
material  from  Formosa  where  certain  rubber  trees  are 
indigenous. — E.  VY.  L. 


/.'./'.',.  r  goodt  :    Effect  "I  lira!  ami  cold  on .     P.  Breuil 

Caout.   et   (iutta-percha.  1010.  4073 — 4077,  41G9— 4173; 
liummi-Zeit..   1910,  24,  1473—1474,  and  1540. 

Tensile  strength,  elongation,  and  compression  teste  were 
made  with  four  samples  of  rubber  at  temperatures  of 
-10°,  10  .  ~  60'  and  |  100=  C.  Sample  A  was  composed 
of  I'ara  rubber,  95  per  cent,  and  sulphur  5  per  cent.  ; 
B  consisted  "f  rubber  50  per  Cent.,  sulphur  and  mineral 
matter.  90  per  cent.  :  ('  was  a  jointing  rubber,  less  elastic 
than  B.  and  D  was  a  sample  of  ebonite.  The  test  pieces 
of  \.  B.  and  (.'  were  100,-50x5  mm.,  that  of  I)  was 
|iki  20X5  mm.  Each  test-piece  was  exposed  to  the 
temperature  at  whieh  it  was  to  be  tested  for  half  an  hour 
before  testing,  and  all  parts  of  the  apparatus  involved 
were  kept  at  the  same  temperature.  The  results  obtained 
were  as  follows  : — 


A.     Tensile  strength  and  elongation. 


Tensile  strength  in  kilos.      Elongation  (of  20mm.  leugta) 
Sample  per  bq..  mm.  per  cent. 


-10       +10'      +50=    +1IUI 


A    .. 
B    .. 
e 
D   .. 


0-100  0-070  0-110 

0-320  0-3111  0-315 

0-098  0-860  0-365 

1-850  2-15  1.60 


ll-IIS 

0-348 

u-420 
1-35 


—  10°      +  10' 


510  650 

415  425 

110  117 

5  0 


+  50  +100 

625  605 

480  575 

125  135 


B.   "Permanent"     extension     (a)     immediately     after 
rupture,  (b)  2  hours  after  rupture. 


Sample 


Extension  in  mm. 


-10° 


+  10° 


(al 


2-o 
0-0 
1 


(b)         (a)         (bl 


+  50° 


+  100° 


(ai         (b) 


1 
1 
0-0 

1 


3-0 
1 

0-5 
0 


2 

0-5 
0 
0 


1 
1 
2 
1-5 


(a)         (b) 


2  1 

3-5  2 

1-5  1 

1  1 


C.  Load   (a)  at   rupture,   (b)  at   \  elongation,   (c)  at  J 
elongation. 


Sample 


Load  in  kilos. 


+  12° 


+  50° 


+  100" 


(a) 

(b) 

(e) 

(a) 

(b) 

(0 

(a) 

(b! 

(C) 

A   

18-7 

11 

15 

21-3 

9 

12-K 

16-2 

8-8 

12-2 

B    

108 

13 

36 

80 

20 

32 

58 

19 

32 

C      

149 

85 

115 

136 

58 

105 

105 

37 

80 

In    the    following    compression    tests    the    samples    were 
cylinders  30  mm.  in  height  and  20  mm.  in  diameter. 

D.  Compression  under  given  load. 


Compression  in  mm.  under  a  load  of  : 

Sample 

300  kilos. 

500  kilos. 

-10° 

+  10°     +50° 

+  100° 

-10° 

+  10° 

+  50° 

+  100° 

A    .. 
B    .. 
C    .. 
D   .. 

26-0 

22-n 
7-0 
1-0 

25-0       27-0 

22-n       25-5 

9-5        14-5 

1-0          2-11 

24-0 

25-0 

14-0 

8-0 

23-5       23-5 

16-5       17-5 

1-5          1-0 

27-5 

19-5 

3-0 

24-0 
19-5 
11-0 

E.  Load  required  to  compress  the  cylinders  to  (a) 
J,  (b)  |,  (c)  \  of  their  original  height,  ('indicates  that 
the  cylinder  was  crushed.) 


Sample. 

Load  li 

kilns. 

-10° 

+  13° 

+  50' 

+  100° 

1         .a, 

ibi 

(e) 

(a) 

(b) 

(c) 

(al 

(b) 

(c) 

(a) 

(b) 

(c) 

A 

B  .... 
C 

11-5 

11-8 

389-0 

24-5 

47-0 

660-0 

72-0 
79-5 
1000* 

11-0 

12-" 

556-0 

17-6 
47-0 

620-0 

76-0 
72-0 
1000* 

11-0 

25-0 

280-0 

25-0 

48-0 

453-0 

100-0 

r.s.n 
1000* 

10-5 

14-0 
238-0 

15-5 

53-0 

405-0 

75-0 
80-0 
1000* 

-E.  W.  L. 


Pol.   \  SJ  \      So.  U 
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her;    I'hyaico-cht mien  I-'.  \\     Hinrich- 

i  li.  in.    1910,  23.   1346     1347. 

author    summarises    the    more    recent    ■ tribii 

to  the  ohcmistn   -.t  rubber  made  b\    hirnsell  and  ol 
II.-  regards  the  constitution  "f  the  hydrocarbon  ..-   being 
nitch    ~.  1 1 !■■< I    by   the   rescan  In      ol    Han  ies   (this   -I.. 
L905,  24,  148;    c  impair  this.l.,  1910,  707)  and  refei    to 

possibility    ■>!    synthetic    production.     The   determinat 

■  ■I  the  moleculai    weight   ol   thi      ul    tance   pre  ■ be 

globules    of    the    latex    has    given    results    which    indii    i 

that  this  substance  in  not  tin  comparatively  simple  com] ml 

supposed  by  Weber,  the  molecular  weight  found  being 
about  3000  (this  J.,  1910,  34  |.  l'la  rubber  is  undoub 
present  in  the  latex  as  a  typical  colloid.  It.  ference  i  made 
to  the  recent  work  on  the  optical  activity  of  the  rubber 
resins  (this  J.,  1910,  224,  439),  and  on  vulcanisation  by 
means  of  chloride  of  sulphur  (tin-  J.,  1909,  843,  oompari 
1910,770,891).  The  reaction  oc<  urring  in  the  latter  process 
appears  to  be  a  true  chemical  reaction,  Imt  in  presence 
-I  iic 'i -i  mi-  it  i-  accompanied  by  tin-  formation  of  sulphur, 
ami  the  adsorption  "I  the  latin-  by  the  rubber.  The 
maximum  addition  "I  Stl  l3  was  found  t'>  In-  represented 
by  the  formula  ((  ,,,11,,,  ,.S,i  I..  Tin-  results  obtained 
by  Stern  ttlns  .1..  1009,  1060)  who  studied  tin-  hot  vul- 
canisation ul'  rubber  1>\  means  of  Bulphur,  point,  a-  shown 
l>\  Wo.  Ostwald  (this  J.,  1910,  890),  to  this  being  a  case  "i 
pun-  adsorption.  There  is  need,  however,  for  further 
work  in  this  connection.—  K.  W.  L. 

Rubber;    Theory  ami   praelict   <>/  tin    regeneration  of . 

I'.    Uexander.     C'hem.-Zeit..   1910.  34,  7S9— 791,' 779— 

801,  807  BOP. 
A  HKst  jie  is  given  of  the  literature  of  (1 )  tin-  constitution 
ami  synthesis  .it  caoutchouc,  (2)  rubber  substitutes,  (-it 
vulcanisation,  and  '4  tin-  regeneration  of  waste  rubber; 
an  historical  retrospect  .4  tin  latter  industry  is  also  given. 
Tin-  vulcanising  of  rubber  is  regarded  by  the  author  as  a 
chemical  process  a-  stated  by  Weber  (this  J.,  1902,  712)  and 
nut  as  an  adsorption  process  (compare  tin-  .1..  1910.  890, 
891  -  Vttention  is  also  drawn  to  tin-  fai  t  that  must  <if  the 
patents  for  tin-  reworking  of  waste  rubber  an-  useless  on 
account  of  their  unpractical  nature  or  of  their  being 
anticipate. 1  in  all  important  points,     A.  Siu.n. 

Rubbtr  industry  of  Brazil.      Board  oi  Trade  J.,  Aug.  4.  I91H. 

[T.1M 

H.M.  Legation  in  Brazil  have  furnished  the  following 
information  relative  to  the  rubber  industry  in  that  country  : 
In  1908,  38.206.461  kilogs.  of  rubber,  valued  at  £11,784,637, 
w.re  exported,  while  in  1909  the  exports  amounted 
t..  39.026,738  kilogs.  valued  at  £18,926,061,  the  price 
per  kilog.  having  risen  from  His.  in  1908  to  :ils.  in  1909. 
These  figures  show  that  the  statements  which  have  been 
made  that  the  in.  rea-c  of  juice  was  due  to  a  reduction 
in  the  amount  of  Brazilian  rubber  collected  were  unfounded; 
on  the  contrary,  there  was  a  small  increase  of  some  820.090 
kilogs.  in  the  production. 

It  is  only  reasonable  to  suppose  that,  as  the  rubber- 
bearing  territory  secured  to  Brazil  by  her  late  treat} 
with  Tern  is  worked,  and  as  the  communications  by  river 
and  the  Madeira-Mamore  railway,  which  is  in  course  of 
construction,  ate  opened  up,  the  production  will  largely 
increase.  It  must  he  remembered  that  Brazil  has  an 
mous  advantage  over  the  plantations  in  other  part-. 
of  the  world;  in  Brazil  the  only  expense  in  connection 
with  the  production  of  rubber  is  that  of  gathering  it, 
while  in  the  case  of  cultivated  rubber  there  are  all  the 
expenses  connected  with  the  plantation  to  he  considered. 
On  the  other  hand,  owing  to  the  care  taken,  the  plantation 
rubber  is  put  upon  the  market  in  far  better  condition 
than  Is  that  of  Brazil. 

Although  the  natural  supply  of  rubber  in  Brazil  seems  to 
be  almost  inexhaustible,  it  appears  that  tho  authorities 
of  the  State  of  Para  are  alive  to  the  dangers  of  the  com-  1 
petition  of  plantation  rubber  and  of  the  wasteful  collection 
of  -seringa."  the  growth  of  which  is  confined  to  the 
Amazon.  This  they  show  by  encouraging  the  lav  inu 
out  and  cultivation  of  plantations  ami  granting  various  I 
privileges  to  the  cultivators. 


I'm  i 

i :,,.,,/, ',,,,,,   ;     Pro 
product*.     G.    I'.    I'lamant.    Pari        i    S     Pat     905,098, 
Julj    19.   linn. 

'I'm.  -ul.  tanci  i  ated  wil  h    i    oh  i  nl   in  ju  I    uffii 

proportion   to   rendei    the   bi Ichouc   gelarinou       tm 

then  comminuted  in  an  apparatus  with  horizontal 
It  i>  next  treated  with  a  solvent  fo    -    in     and  thi  . 
collected  in  an  evap.  n  pparatus,  I  he  opt  rat  ion  I 

repeated   until   all   resin   hat    bei  n  remo  ftet    whioE 

the  residual  caoutchoui    i     freed   from  the  la-i   traces  of 
solvent   ,„  vacuo,  with  oi   without  the  aid  of  heat. 

'     L  M 


■  ompounds.     .1.  Smith.     F 

1910.         I     ILL   I      In  ' 


Pal     il  1,933,  .1..,,.  25, 

M;ii    14.    1999. 

Ski:  Eng.  Pat.   1207  oi  1910;  this  J.,  1910,707.     T.  I     B. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Skins,    "rough"   and   "rough   tanned"    under   thi      l  <■- 

tralian  Tariff.     Board  of  Trade  J.,  Julj  28.    |l'.K.| 
Skins.  "  rough."  and  "  rough -tanned." 

There  is  a  possibility  of  confusion  of  the  terms  ■■  ,,,ngh  " 
skins  dutiable  (at  21 1  per  cent,  ml  nil.)  under  No.  353 
(B  3)  and  "  rough  tanned  "  skins,  free  under  No.  355. 

The   "rough"   skin   is   one    which   has    been    tanned, 
shaved,  set  up  and  plastered,  strained  and  finished  (stoned 
or  Hurled).      When  finished  it  is  ready  for  use.  .../..  [i 
binding,  for  which  it  is  used  with  the  flesh  side  ouiv. 
so  all  the  finish  is  put  on  that     ide. 

A  "  rough  tanned  "  skin  is  one  that  has  only  been 
tanned,  or  tanned  and  tabled.  I  he  "  tabling  "  really  only 
stretches  the  skin  and  improve-  its  appearance  by  removing 
the  crinkles  and  .teases.  The  following  are  the  main 
features  of  a  "  rough  tanned  "  skin  a/lir  the  tabling  process  : 

(a)  A  rough  surface  on  the  flesh  side,  showing  pn 
of  flesh  still  adhering  bo  the  pelt. 

I'M  An  unevenness  oi  substance  in  the  skin,  i.e.,  the 
skin  is  tlniiiiii  towards  the  .4Tal  (bellies)  and  thicker 
towards  the  spine.  There  is  in  fact  a  perceptible  ridge 
down  the  spine  line. 

In  the  finished  skin  this  unevenness  has  been  shaved  oil 
and  the  skin  runs  in  even  thickness  (or  substam  e)  through- 
out.     Skins  which  have   I. ecu  shaved  > ml    l.< 

as  "  rough  tanned." 

Emulsion  of  fatty  mail  am.     Meunier  and  Maury.     67a  XII. 

Patents. 

Si  wagt  rs,  etc.,  of  "I!  kin  Is  :   Tt  — . 

[Put  it  tig  '"I-  liquors     and    extracting    tannin], 

E.     Bonjean     and     E.    Kohn.     First     Addition,    dated 

I'd,.  4.  191n.  to  I-'r.  Pat.  407,018,  Sept.  14.  L909  (this  J., 
1910,  590  . 

This  addition  applies  the  purification  process  described 
in  the  chief  patent  t..  via--,  tanning  liquors.  The  amalga- 
mated aluminium  plates  are  immersed  in  the  liquid 

the    tannin    deposits    upon    them.     The    deposit    can    be 
separated   by   ordinary   chemical   methods.     Tl 
can   be   used   also   for   the   extraction   of  tannin   from   the 
original  substances    containing    it.    as  -liestnut- 

bark,  gall-nuts,  etc.— J.  H.  J. 

Indurated  albuminoid  B.   B.  Goldsmith,  V  » 

V.nk.     U.S.    Pat.   965,137,  July   19,    1910. 

A  thermoplastic  compound    is    produced    by    subjecting 
an  intimate  mixture  of  gluten, formaldehyde, and  a  "• 
verting  agent  "   to  heat  and   pi  !    A. 

Tanning;    Process   "I ■     Ktzroy   Tanning    i  ....    Ltd. 

Fr.  Pat.  412,533,   Feb.   11.  1910. 

See  Eng.  Pat.  2499  of  1910  ;  this  J.,  1910,  580.— T.  F.  B. 
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Leather ;     Process    for    waterproofing .     The    Rubber 

Tanned  Leather  ('„..  Ltd.  Fr.  Pel  411.003,  Jan.  27. 
1910.     Under  Int.  Conv..   April  36,   1909. 

See  Eng.  Pat.  9870  of  1909  ;  this  J.,  L910,  289.— T.  F.  B. 

Leather;    Process  for  waterproofing by  means  of  g»m 

balata.  W.  K.  L  Diolnon.  Fr.  Pa*.  412,021,  Jan.  28, 
1910.     Under  Int.   Oonv.,  Oct.   7.   19 

See  Eng.  Fat.  22.903  of  1909  ;  this  J..  1910.  832.— T.  F.  B. 

Casein    compound;     Indurated .     B.    B.    Goldsmith, 

New  York.     U.S.  Pat.  964,964,  July  19,  1910. 
See  Eng.  Pat.  412  of  1909;  this  J.,  1910.  227.— T.  F.  B. 

Glue;    Apparatus   for   the    preparation    of  colourless . 

J.  Lehmann.  Paris.     U.S.  Pat.  964.980.  July  19,  1910. 

See  Fr.  Pat.  398.598  of  1909 ;  this  J..  1909.  S97.— T.  F.  B. 


XVI.— SOILS  ;    FERTILISERS. 

Floceulation   and  deflocculation  :     Thl    phenomena   of . 

E.  E.  Free.  J.  Franklin  Inst..  1910.  169,  421-^38; 
170.  46— 57. 
After  dealing  briefly  with  the  general  question  of  disperse 
systems  (suspensions,  emulsions,  etc.).  it  is  pointed  out 
that  floceulation  and  deflocculation  are  relative  terms  and 
that  it  is  more  accurate  to  speak  of  the  degree  of  floceula- 
tion. The  phenomena  of  floceulation  are  not  characteristic 
of  any  particular  substance  or  substances  but  of  the 
condition  of  the  substance  and  of  the  medium  in  which  it 
is  dispersed.  The  degree  of  floceulation  is  influenced  by 
many  factors  (temperature,  electrical  charges,  etc.). 
especially  by  added  substances  ;  indeed  the  stability  of 
so-called  permanent  suspensions  of  clay,  kaofin.  etc.,  is 
due  to  the  impurities  present,  which  prevent  floceulation. 
Most  acids  and  neutral  salts  increase  the  degree  of  floceula- 
tion. whilst  the  stronger  alkalis  decrease  it.  The  action 
of  salts,  acids,  and  alkalis  is  probably  at  least  twofold  : 
(1),  on  the  mutual  interpenetration  (solubility)  of  the 
suspended  particles  and  the  medium  ;  (2).  on  the  electric 
charges  on  the  surface  of  the  particles.  Most  organic 
liquid  particle  or  emulsion  colloids  act  as  deflocculators  by 
preventing  increase  in  the  degree  of  floceulation,  probably 
by  coatinz  the  suspended  particles  with  liquid  films. 
Applications  of  the  phenomena  of  floceulation  are  found 
in  the  treatment  of  fine-grained  precipitates  and  sus- 
pensions, the  preparation  of  permanent  suspensions,  the 
working  of  clay,  and  especially  in  biological  chemistry 
(coagulation,  agglutination,  etc). 

Floceulation  in  soils.  In  the  case  of  soils  the  phenomena 
at  gas-liquid  surfaces  frequently  play  a  predominant  part. 
In  a  moist  but  unsaturated  soil,  the  water  exists  mainly 
in  the  form  of  thin  films  around  the  particles  of  soil,  and 
where  the  particles  come  in  contact,  the  water-films  fuse, 
and  the  interstitial  spaces  become  filled  with  a  continuous 
water-film  enclosing  gas  (air).  The  surface  tension  forces 
at  the  fusion  surfaces  of  the  water  films  is  the  main  cause 
of  the  formation  and  preservation  of  aggregates  in  soil. 
The   water-content  at   which  th     activity   of  the  films  is 

freatest  has  been  called  the  "critical  moisture  content. 
t  is  practically  identical  with  the  optimum  water  content 
for  the  growth"  of  ordinary  plants,  and  represents  the  con- 
dition in  which  the  SOU  will  respond  most  readily  to 
cultural  operations.  For  clays,  the  amount  of  water  which 
corresponds  to  the  maximum  of  llocculation  ranges  from 
30  to  -40  per  cent,  by  weight :  for  sa  s,  from  3-  4  pi  I 
cent.  ;  and  for  ordinary  loams,  from  10 — 20  per  cent. 
In  clays,  where  the  soil  particles  are  very  small,  the  inter 
stitial  spaces  will  be  almost  entirely  filled  with  water,  and 

the  conditions  of  a  Bnspensi A  solid  particles  in  a  liquid 

are  more  nearly  approached.  The  effects  of  substances 
dissolved  in  the*  water  are  due  to  their  action  :  (1)  on  the 
flocculating  forces  at  the  liquid-solid  surfaces,  and  (2)  on 
the  gas-liquid  surface  tension  of  the  water;  and  it  is 
probable   that    these   effects,   especially   the   second,   are 


important  items  in  the  action  of  fertiliser  salts  on  the  soil. 
A  bibliography  relating  to  :  1 1 ).  suspension  and  floceulation 
in  general ;  and  (2).  the  mechanics  of  suspension,  is 
appended  to  the  paper. — A.  S. 

Manuring  of  tropical  culture  plants.   Fesca.   Tropenpflauzer. 
1910,  14,  381—392. 

The  paper  contains  a   general  resume  of  the  conditions 

applicable   to   the    manuring   of   tropical   culture   plants. 

A  rational  system  of  manuring  requires  the  addition  in  the 

form  of  manure  of  less  nitrogen,  generally  of  more  potassium 

and  of  a  good  deal  more  phosphoric  acid  to  the  soil  than 

is  contained  in  that  portion  of  the  plant  which  is  harvested. 

For  example,  in  Tokio  a  rice  crop  containing  84 — 109  kilos. 

of    nitrogon.    23-8 — 27-8    kilos,    of    phosphoric    acid   and 

45-5 — 79  kilos,  of  potash  is  obtained  on  soil  which  gives 

the  best  results  when  manured  with  75  kilos,  of  nitrogen, 

135   kilos,    of   phosphoric   acid   and   50   kilos,    of   potash. 

Manuring  affects  the  quality  of  the  crop,  the  excess  of 

food  being   mostly  found   in  the  vegetative  parts.     Too 

much  nitrogenous  manure  causes  delay  and  unevenness  in 

ripening,  and  has  other  adverse  influences.     An  excess  of 

potassium   salts  acts  adversely  in   moist   hot   countrii 

In  the  case  of  cotton  the  crop  contains  2i  times  as  much 

nitrogen  and  H  times  as  much  potash  as  phosphoric  arid. 

but  the  best  results  are  obtained  with  manures  containing 

from  2  to  8  times  as  much  phosphoric  acid  as  nitrogen  and 

potash.     The    sugar   cane    contains    large    quantities    of 

phosphoric   acid   and   potash,    and   these   substances   are 

valuable  as  manures  for  the  cane.     Yet  in  Java,  in  many 

instances,  only  nitrogenous  manures  effect  an  improvement 

in  the  harvest.     Nitrate-nitrogen  gives  a  cane  containing 

more  sugar  and  of  greater  purity  than  ammonia-nitroL 

but  the  latter  is  preferable  on  account  of  its  slower  and 

more  persistent  action.     This  behaviour  of  Java  soils  is 

due  to  the  fact  that  the  manufacturing  residues  are  burnt 

and  the  residues  returned  to  the  soil,  so  supplying  all  the 

plant   requirements  except   that  for   nitrogen.     Manures. 

which    are    decomposed    with    difficulty    and    sparingly 

soluble,  act  more  quickly  in  the  hot,  moist  tropics  than  in 

the  temperate  zone  and  as  they  are  generally  cheaper  than 

the  soluble  manures  they  are  to  be  preferred  on  economical 

grounds.     Ammonium    sulphate    is    more    suitable    than 

nitrate,  and  the  sparingly  soluble  phosphates  may  be  used 

with  advantage  in  the  tropics.     Tropical  soils  often  lark 

humus    substances     and    the    addition    of    such    greatly 

improves  the  physical  properties  of  the  soil.     Potash  is 

best  added  together  with  organic  manures.     In  soils  rich 

in  humus,  which  is  very  rapidly  decomposed  in  the  tropics. 

it  is  not  advisable  to  add  indirect  manures.     The  addition 

of  lime  facilitates  the  formation  of   soluble  potassium  and 

magnesium    salts     which    are    washed    out    by   the   rain. 

Leguminous  plants  grow  in  the  tropics  without  lime.     All 

vegetable  refuse  should  be  returned  to  the  soil. — E.  F.  A. 

Phosphates  of  calcium.  F.  K.  Cameron  and  J.  M.  Bell. 
J.  Amer.  Chem.  Soc.  1910,  32,  869—873.  (Compare 
Bassett,  this  J„  1907.  317.) 

The  presence  of  potassium  chloride  in  solutions  containing 
calcium  oxide  and  phosphoric  anhydride  increases  slightly 
the  lime  content  of  solutions  in  equilibrium  with  dicalcium 
and  monocaleium  phosphates.  The  composition  of  the 
solid  phases  is  CaHP04.2H,0  and  CaH4(P04),,H,0,  with 
a  region  between  where  the  composition  of  the  solid  is 
probably  CaHP04  ;  this  has  not  been  studied.  This  result 
agrees    with    Bassett's   determination    of    the    transition 

interval  of  I  ..1UN  i4,2H.0;^CaHP04  +  2H,0.— E.  F.  A 

Plant  jornl  constituents  :    Rate  of  extraction  of from  tin 

phosphatt*  ul  calcium  mul  from  a  loam  I.    J.  M.   BelL 

J.  Amer.  Chem.  Soc,  1910,  32,  879—884. 
The  usual  equation  representing  the  rate  of  solution 
dy/dt=k  (A — y),  where  'A  represents  the  concentration  of 
the  solution  when  final  equilibrium  is  reached  has  been 
adversely  criticise. I  by  Mitscherlich  and  others  (Landw. 
Jahrb..  1910,  39.  299)*in  the  case  of  the  rate  of  solution  of 
the  two  phosphates  of  calcium.  The  rate  of  solution  of  a 
substance  depends  upon  its  exposed  surface,  and  experi- 
ments are  usually  made  with  large  crystals  of  low  solubility. 


V4I.  XXIX..   No.    10. 


Cl.  XVII.— SIC  \l:s;  STARCH  KS;  GUMS, 


1027 


the  surface  changing  bul  slightly  (luring  the  ezperimi 

Hitachorlich  uHcd  powderod  material  in  which  the  flurlacc 

nusl    h.i\ ••  altered  considerably.      However,   the 

iter    part    of    the    phosphoric    anhydride    passod    into 

ition  in  the  first  hour,  and  t  In-  ia  taken  for  the  startin 

point  in  the  recalculation  ol  the  results.     Tables  are  given 

■howing  thai  the  usual  equation  describes  very  well  both 

tin'  mi.'  of  solubility  "i  the  calcium  phosphates  ami  the 

extraction  of  lime  from  a  loam  soil  by  water  containing 

carbon  dioxide.     This  agreement   is  in  spite  of  the  fai  i 

Hiat  the  phenomenon  measured  also  involves  hydrolysis. 

— E.  F.  A 

Calcium    cyanamide  .  motion    ol  in    arabh 

toil.     ('.'  dpi. mi.      Gaz.  chim.  ital.,   L910,  40,  I..  013— 
886. 

After  a  discussion  of  the  contlicting  views  us  to  the 
manner  in  which  calcium  cyanamide  is  rendered  available 
in  the  soil.  Humeri <iis  e\[>erinicnts  are  described,  tho  results 
of  which  confirm  the  author's  view  that  the  transformation 
of  cyanamide  is,  at  least  primarily,  a  purely  physico- 
chemical  process,    in  which  micro-organisms  play  no  part 

this  J.,  190S,  1107).  There  are  two  separate  stages  in 
the  transformation  of  calcium  cyanamide  in  contact  with 
soil:  (1).  formation  of  urea;  and  (2),  conversion  of  the 
latter  into  ammonium  carbonate.  Micro-organisms  play 
no  part  in  the  first  stage,  since  :  (1),  the  velocity  of  the 
formation  of  urea  is  at  a  maximum  at  first  and  then 
gradually  falls;  (2),  the  reaction  proceeds  in  a  similar 
manner  in  concentrations  incompatible  with  life,  and  the 
absolute  amount  of  calcium  cyanamide  transformed 
increases  with  the  concentration;  (3),  the  transformation 
takes  place  in  presence  of  antiseptics  and  with  sterilised 
soil,  and  at  a  higher  velocity  at  100  C.  than  at  the  ordinary 
temperature;  (4),  similar  results  are  obtained  when 
sterilised  animal  charcoal  is  used  instead  of  soil.  The 
transformation  of  calcium  cyanamide  into  urea  is  a  surface 
phenomenon,  duo  to  tho  colloidal  substances  present  in 
the  soil.  If  tho  colloidal  properties  of  the  soil  be  destroyed 
by  calcination  or  by  treatment  with  acids  or  alkalis,  the 
soil  loses  its  property  of  transforming  calcium  cyanamide 
into  urea,  but  regains  it  when  mixed  with  a  colloid,  such 
as  gelatinous  aluminium  hydroxide  or  silicate  or  gelatinous 
hydrated  silicates  (zeolites).  In  the  first  15  mins.  after 
contact  of  the  calcium  cyanamide  with  the  soil  solution, 

•  titration  takes  place  in  the  layer  between  the  liquid 

Shase  and  the  solid  phase,  and  then  the  prevailing  con- 
itions  (high  pressure  molecular  condensation,  ionic 
■  titration,  etc.)  determine  or  accelerate  the  formation 
of  urea  by  hydrolysis.  The  author  has  not  been  able  to 
decide  definitely  whether  or  not  micro-organisms  take 
part  in  the  second  stage  of  the  process,  the  transformation 
ol  the  urea  into  ammonium  carbonate.  The  agricultural 
utilisation  of  calcium  cyanamide  is  rendered  possible  only 
by  the  fact,  experimentally  proved  by  the  author,  that 
whilst  in  aqueous  solution  in  glass  vessels,  a  slow  polymeri- 
sation into  dicyanodiamide  takes  place,  in  presence  of  soil, 
rapid  transformation  into  urea  occurs. — A.  S. 

Lend   arsenate;     Composition    of ,  and    its    action    on 

foliage.     J.   lv.    Haywood  and  C.  t.  McDonnell.     U.S. 
Dept.  Agr.  Bureau  of  them..  Bull.  No.  131.  1910.  50  pp. 

Leak  arsenate  is  used  extensively  in  the  United  States  for 
protection  of  fruit   trees  from  tho  larva  of  I 
i.      The   composition    of    the    load   arsenates   on    the 
market  varies  within  wide  limits.     The  same  is  true  of  the 
products    obtained    according    to    any    of    the    published 
wing   to   the    variable   composition   of   the 
Mil.stam  cs  (particularly  of  the  sodium  arsenatel  employ 
For  this  reason  it  is  advisable  to  prepare  the  lead  arsenate 
by  adding  a  solution  of  lead  acetate  or  lead  nitrate  to  a 
solution  of  sodium  arsenate  until  a  potassium  iodide  test 
paper  shows   the   presence   of   an   excess   of   lead.     A- 
resiilt  of  spraying  experiments  conducted  in  two  seasons. 
it  was  found  that  apple  foliage  sustained  no  injury  from 
three  applications  of  a  lead  arsenate  solution  containing 
1J  lb.  to  50  calls,  water.     In  the  case  of  the  peach,  in  one 
reason  no  injury  was  observed,   but  in  the  other  seven- 
damage  to  foliage  and  fruit  followed  the  use  of  the  same 


water  and  chemicals,     h  i-  probabl    that  the  injur]  in  the 

latter  case  was  due  to  soluble  at  ei mpounde  prod I 

i  nun  the  lead  arsenate  by  the  action  ol  heal  and  i tun 

In   tin-  second   year   the  climal iditioru   » 

favourable  to  Buoh  a  decomposition      The  solution  of  the 

arsenii     earns  to  be  due  ohieflj  to  the  presen I 

quantities  ol   salt-    n.y..   sodium  chloride)  in  the  watei 
used.     When  distilled  water  is  employed,  or  when  linn    i 
idded   to  the   ipraying   mixture,  tne  injury  to  foliag 
mui  h  diminished.     R.  V.  S 

Fertilisers  in  Russia.     Board  ol  Trade  -l  .  Aug.  11.  1010. 

(T.R.] 
11. M.  i  'ussi  t  ,-i  Ixnxb  vt.  at  Odessa  reports  as  follows: 

I'he  us"  of  fertilisers  has  livguii  in  Russia,  and  th"  demand 
is  already  a  growing  one,  as  will  be  seen  from  the  following 
table  which  shows  the  import- of  fertilisers,  etc.  in  recent 
years ;  — 


— 

1907. 

1908. 

1909. 

'Inns. 

99,271 

4ii.2:t7 

64,813 

i  out 

W7.69:i 
76,509 

17,749 

36,255 

11  394 

1  .  636 

It  is  estimated  that,  about  IIl'.imiii  tons  ol  artificial 
manures  aro  made  in  Russia,  viz.,  bone  inoal,  born  powder, 
hide  waste,  ashes,  suixirphosphates,  etc.  Artilicial 
manures  are  used  mostly  in  the  Baltic  provinces  and  in 
Poland.  In  the  central  parts  of  Russia  locally-made 
fertilisers  are  generally  used. 

Paten  r. 

Converting  calcium  cyanamide  into  nitrate  o/  lime.     Eng. 
Pat.   10,815.     Se<    VIL 


XVII.— SUGARS  ;    STARCHES  ;    GUMS. 

Sugar  tans;    Th-   desiccation  of .     A.  Nihoul.     Bull. 

Assoc.  Chim.  Sucr.  et  Dist.,  1910,  27,  940-  050. 

Experiments  have  been  made  at  the  Preston  works,  Nipe 
Bay,  Cuba,  on  the  desiccation  of  sugar  cane  by  a  method 
similar  to  that  used  in  drying  beet  slice-.  The  dried  cane 
will  keep  indefinitely,  and  it  is  proposed  to  ship  it  to  the 
United  States  as  raw  material  for  the  beet  sugar  factories 
which  at  present  are  idle  for  the  greater  portion  of  the 
year.  If  the  project  prove  successful  the  output  of  a  beet 
sugar  factory  will  be  trebled,  and  the  relative  cost  ol 
installation  and  upkeep  th'.i-  considerably  reduced.  The 
exhausted  bagasse  will  serve  as  raw  material  for  the 
production  of  paper  pulp,  and  its  value  for  this  purpose 
will,  it  is  estimated,  cover  the  cost  of  desiccation  and 
transport  of  the  cane. — A.  S. 

[Beetroot]  slices;    Consen-alhm   of    tugai    factory  and  di< 

littery './/    means    oj       Lacto-P  '/■."     R.    Sarcin. 

Z.    Ver.    .Ie.it.    Zu. -ken. id..    1010,    105     107;     and    Z. 
Spiritii-md..    1010,  33.  350. 
Bv  inoculation  with  an  acclimatised  culture  of  the 
acid  ferment,   called   "  laoto-pulpe,"  the  author  has  been 
able  to  preserve  beetroot  a  period  of  eight 

month-  without  the  development  of  the  usual  disagreeable 
smell.  It  i-  -tated  that  slices  thus  treated  may  be  ft 
cattle  with  entirely  satisfactory  results,  and  a  further 
advantage  is  thai  the  loss  due  to  the  action  of  mould-  i- 
considerablv  diminished.  The  culture  i-  used  in  the 
following  way:  Ten  litres  of  water  having  in  -olution 
suitable  uutrienl  salts,  oi  ti-.e  litres  ol  nw  Beetroot  juice 
diluted  with  an  equal  volume  of  water,  are  boiled  for  a 
quarter  of  an  hour,  ami  after  cooling  to  30  < '.  inoculated 
with  the  •'  lacto-pulpe."  This  liquid  i-  transferred  to  a 
sterilised  Bask,  the  mouth  of  which  is  closed  by  a  wad  of 


-- 
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cotton  wool,  then  after  having  stood  for  48  hours,  it  is  mixed 
with  nine  times  its  volume  oi  water  and  sprayed  on  the 
alien  spread  in  layers  10  em.  to  IS  om.  in  height     The 

it-  treatment  isO-1  franc  per  1000  kill 
097d.  i-i  ton  .—J.  I'.  O. 

S    •  ir    faetorie* ;     F>aimrator    inerru 

— .     H.  Pellet.     Deutsche  Znokerind.,  1910,  35, 
596—598.     (Compare  also  this  J.,  1900    1028 

Fbojj  an  examination  of  incrnstatii  us  of  multiple  effects 
;n  beet  sugar  factories  the  auth<>r  c*  nfirms  the  observation 
of  other  workers  that  the  composition  of  the  incrustation 
varies  according  to  the  vessel  of  the  effect,  and  also  deduces 

the  folio.  gi  venting  the  composition  of 

the   incrustation:     Calcium    carbonate    predominates  in 

the  tirst  vessel;  the  amount  of  silica,  iron,  and  alumina 
deposited  increases  with  the  concentration  of  the  juice; 
calcium  oxalate  deposits  principally  in  the  last  vessels. 
If  the  juiee  has  been  snlphited  then  the  amount  of  calcium 
sulphite  separating  out  in  any* particular  vessel  is  directly 
proportional  to  the  amount  of  snlphited  juice  in  the  vessel, 
and  inversely  proportional  to  the  amount  of  other  sub- 
t  which  are  more  readily  deposited  from 
solution  than  calcium  sulphite  or  calcium  sulphate  ;  simi- 
larly the  amount  of  phosphoric  acid  deposited  increases 
with  an  increase  of  more  readily  procipitable  bodies,  but 
when  the  carbonate  deposit  already  formed  is  small,  then  the 
phosphates  deposit  tirst.  The  same  observation  is  found  to 
hold  pood  in  the  manufacture  of  cane  sugar.  It  is  also  pointed 
out  that  the  principal  factor  affecting  the  nature  as  well  as 
the  amount  of  the  incrustation  is  the  degree  of  efficiency 
with  which  the  last  filtration  previous  to  evaporation  has 
been  carried  out.  Although  the  form  of  evaporator  does 
not  influence  the  nature  of  the  incrv.station.it  determines 
to  a  large  extent  the  amount  of  incrustation,  the  horizontal 
type  giving  the  least  satisfactory  results  in  this  respect. 
Amongst  the  many  factors  conditioning  the  composition 
of  the  incrustation,  which  are  enumerated  by  the  author, 
may  be  mentioned  the  ripeness  of  the  beet  ;  the  quality 
and  quantity  of  the  lime  used  in  defecation  ;  the  rapidity 
and  extent  of  carbonatation  :  the  temperature  at  which 
the  saturations  are  operated  :  the  number  of  nitrations; 
the  extent  of  sulphitation  ;  and  the  stage  at  which  sulphi- 
tation is  applied.  In  the  cane  sugar  factory  the  evaporator 
incrustation  is  dependent  upon  the  following  conditions  : 
The  nature  of  the  juice,  whether  extracted  by  simple 
millinL'.  by  diffusion,  or  by  both  milling  and  diffusion; 
the  quality  and  amount  of  the  lime;  the  method  of 
clarification,  whether  simple  defecation,  or  the  carbonata- 
tion process  ;  the  method  of  separating  the  juice,  whether 
by  filtration  or  decantation.  the  method  of  decolonisation, 
whether  by  sulphitation.  phosphoric  acid  or  superphos- 
phate, etc.  The  author  is  not  in  agreement  with  the 
statement  of  Peck  (Deutsche  Zuckerind.  May  22.  1909) 
that  the  silica  in  the  incrustation  originates  from 
the  lime  used  in  clarification,  and  shows  that  this 
source  can  only  account  for  but  a  small  proportion. 
His  view  is  that  the  raw  juice  holds  large  amounts 
of  -ilicic  acid  in  the  colloidal  state,  and  that  this 
is  not  separated  by  the  presses,  bul  passes  into  the 
evaporators  where  it  is  gradually  deposited. — J.  P.  0. 

Emulsion-la  *  n1nn.  Ou  product  of  tin  at  •  lactharatt 

icrose.     IS.  W.  Beijerinch  and  I).  ('.  J.  Minkmann. 

KoninkL  Akad.  van  Wetensch.   Amsterdam,  Wisk.  en 

Xatk.   Afd.,    lOld.   18,  898—902.     C'hem.   Zentr.,    1910, 
2,   147. 

The  mucilaginous  substance  produced  by  the  action  of 
Bar.  metenterieut  on  sucrose  Isee  this  J.,  1910,  Till)  is 
closely  related  to  hevulnn  and  has  therefore  been  named 
emulsion-larvulan.  It  is  readily  obtained  by  preparing 
with  500  e.e.  of  tap  water  a  solution  containing  20  per 
cent,  of  sucrose  and  0-05  per  cent,  each  of  potassium 
nitrate  and  di-]>otassiiim-hvdrogen  phosphate,  inoculating 
with  liw.  mesentericue,  and  keeping  for  7—  2o  days  at 
27  ('..  when  the  liquid  acquires  a  milky  appearance. 
The  emulsion-levulan  can  be  precipitated  with  alcohol. 
1'  i-  a  snow-white,  almost  tasteless  substance,  slightlv 
soluble  in  cold,  and  more  easily   in  boiling  water  ;  uD=— 80°. 


It  has  no  action  on  Fehling's  solution.     When  decon 
by   means  of   butyric  ferments,   with  exclusion  of  air.  it 
yields    hydrogen,    carbon    dioxide,    ami     volatile    acids. 
When  warmed  with  acids,  emulsion-hsvulan  is  con 
into  i»  \  ulose. — A.  S. 

Sugar    anilides  ;     Constitution    and    mtttarotation    of . 

J.  C  Irvjne  and  D.  McNicoll.     Trans.  Chetn.  Sec.  1H10, 
97.  1449-  I45G. 

In  continuation  of  previous  work  on  the  rotatory  power 
and  constitution  of  sugar  derivatives  containing  rti 
(Trars.  Chun.  Soc,  1908,  93,  142'.i  ;  1909,  95, 
154o)  the  authors  have  now  prepared  and  examined  tetra, 
methylmannoseanilide.  tctramethylgalactoseanilide,  and 
trimethyl  rhamnoseanilide.  Each  of  these  new  com- 
pounds was  obtained  in  a  crystalline  form  exhibiting 
extensive  mutarotation.  Their  optical  behaviour  indi- 
cates that  they  are  comparable  with  glucoseanilidc  and 
tetramethylglucoseanilide.  and  it  would  thus  appear  that 
the  glucosidic  structure  indicated  for  the  latter  com- 
pounds iloc.  rit.)  is  generally  applicable  to  the  anilides  of 
the  sugar  group.  Experimental  evidence  bearing  directly 
on  the  constitution  of  sugar  anilides  is  difficult  to  obtain, 
owing  to  the  ease  with  which  hydrolysis  tales  place. 
The  authors  were,  however,  able  to  apply  the  silver  oxide 
reaction  (methylation  with  silver  oxide  and  methyl  iodide) 
to  the  alkylated  anilides.  and  found  that  in  each  case  the 
compound  resisted  the  methylating  effect  of  the  reagent 
completely.  This  result  is  consistent  with  the  idea  that 
the  compounds  in  question  are  y-oxides. — J.  P.  O. 

Stachyose    and    lupeose.     E.     Schulze.     Ber.,     1910.    43 
2230—2234. 

Stachyose.  isolated  by  the  author  in  1890  from  the 
rhizomes  of  Stachys,  yields  on  hydrolysis  a  mixture  of 
galactose,  dextrose  and  Isevulose.  Determinations  of  its 
molecular  weight  point  consistently  to  the  formula, 
C18H32()I6.  but  the  fact  that  the  galactose  composes  one- 
half  of  the  mixture  of  sugars  obtained  on  hydrolysis,  and 
the  production  of  a  trisaccharide  and  Isevulose  by  the 
action  of  dilute  acetic  acid,  prove  almost  conclusively  that 
stachyose  must  be  a  tetrasaccharide.  If  stachyose  be 
dissolved  in  four  times  its  weight  of  water,  and  alcohol  be 
stirred  in  until  the  solution  becomes  cloudy,  crystallisation 
may  be  induced  by  sowing  a  crystal  of  stachyose.  Stach- 
yose   crystallises    in    the    rhombic    system. 

Lupeose  is  obtained  from  the  seeds  of  certain  species  of 
I/upinus  ;  it  coincides  almost  exactly  with  stachyose  in  rota- 
tory power  and  in  the  yield  of  galactose  on  hydrolysis,  but  it 
has  not  yet  been  obtained  in  the  crystallised  form.  Lupeose 
yields  the  same  products  on  hydrolysis  as  stachyose.  and  is 
therefore  most  probably  a  tetrasaccharide  ;  it  cannot  how- 
ever be  regarded  as  identical  with  stachyose.  Lupeose  may 
be  purified  by  taking  advantage  of  the  fact  that  it  is  far 
more  soluble  in  methyl  alcohol  than  in  ethyl  alcohol.  The 
aqueous  solution  of  the  crude  sugar  is  poured  into  methyl 
alcohol,  the  matters  which  are  thereby  precipitated  are 
removed,  and  the  lupeose  is  precipitated  by  the  addition 
of  absolute  alcohol  to  the  filtrate.  The  substance  thus 
purified  showed  a  rotatory  power  of  [a]D  =  -fl48°  in  5  per 
cent,  solution  at  17° — 18"  C.  The  carbohydrate  obtainttl 
from  Phaseolus  vulgaris,  when  treated  in  the  same  wa\.  is 
separated  into  two  components,  one  of  which  shows 
[a]  =  + 140-5°    and    is    probablv    identical    with    lupeose. 

—J.  F.  B. 

Hexoses  ;    Formation  oj  latvulinic  acid  from .     W.  A. 

van    Ekenstein    and    J.    J.    Blanksma.     C'hem.    Zentr., 
1910,  2,  292.     (See  this  J.,  1910.  833.) 

Pentoses,  methylpentoses.  and  hexoses  all  behave  in 
an  analogous  manner  when  heated  with  dilute  mineral 
acids.  Pentoses  yield  furfural,  methylpentoses  yield 
methylf  urfuraL  and  hexoses  yield  w-hydroxymethylfurfural. 
Furfural  and  methvlfurfural  remain  as  final  reaction 
products,  as  they  are  not  affected  by  dilute  mineral  acids, 
but  w-hydroxymethvlfurfural  is  decomposed,  with  forma- 
tion of  lavulinic  acid  and  formic  acid. — A.  S. 


v., I.  XXIX.,  So.  I- 
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bohydrate*  ;    Action  <■/   ultraviolet  rays  on  r.rOmi . 

II    Bii  rrv.  \    Henri,  and  A.  Ram       I    d  pi      rend,  1910, 
151.31ft    sia 
I  iii    authors   have   previously   found   thai    redui  ing 

med    » hen   solutions   of   eel  tain    polj  o  ■ 

•  nt  i» it raflinu  ■  -    et<    <    and    elucosides   an 

exposed  tn  ultraviolet  rays.     They  now  find  that  rf-fructos. 

limilnrh     treated,    undergoes    a    moleculai     degradal 

formaldehyde  and  carbon  monoxide  being  produced  from 

it     Such  a  decomposition  ol  thit  sugar  has  not  pre-* Bly 

i   effected    without    the   aid   of   ferments   or  chemical 
ents.—  J.  T.  I). 

-,   at  a  paper-making  material.     Knitt.     8ti    V. 

Patents. 

Whiti   -nignr  ;    Process  for  tin   production  of  artificial  ht 
or  invert  sugar  eyrup,  and  from  raw  sugar.     M.Wolf. 

Landau  Pfals,  Germany.     Eng.  Pat  28,742,  Dec.  s.  L909, 

1!  iw  sugar  is  covered  with  invert  sugar-syrup  contaii 
Tn  to  85  per  cent,  of  sugar,  in  a  centrifugal  mac  him-,  it  it 
riously  mashed  with  the  syrup  and  then  treated  in  a 
centrifugal    machine,      rhe    syrup   should    be    used   at   a 
temperature  of  about  50    C— J.  A. 

Sugar  ;  Crystallisation  of .     J.  F.  P.  Kestner.     Fr.  Pat. 

412,285,  Feb.  3,  1910.  Under  Im.  Conv.,  Feb.  26,  1909. 
The  object  of  the  improvements  described  is  twofold, 
vi7.  :  (1).  to  avoid  keeping  tin-  concentrated  syrup  at  too 
hiuh  a  temperature  for  any  length  of  time  and  so  bringing 

.i  decomposition,  and  (2)  to  avoid  the  formation  of 
very  small  crystals,  which  are  Liable  to  (  reate  diffii  ulties  in 
quent  centrifugal  separation.  These  objects  are 
achieved  by  carrying  out  concentration  and  crystallisation 
as  a  continuous  pro,,--.  The  syrup  is  pumped  from  the 
triple-effect  apparatus  through  u  tubular  heater,  to  an 
evaporator  of  the  tvpe  described  in  Fr.  Pat.  361,524  of 
29.  1905  (this  J..  1906.  874).  From  this  it  passes 
through  a  tubular  cooler  to  a  series  of  (five)  crystallising 

els  which  it  traverses  by  gravitation.  By  pai 
through  the  tubular  cooler  the  temperature  of  the  syrup  is 
rapidly  reduced  to  within  a  degree  or  two  of  the  cryetal- 
Bsing  point,  and  should  thi-  point  be  too  high  for  safety. 
on  account  of  the  purity  of  the  syrup,  the  latter  is  mixed 
in  the  cooler  eitherwith  mother-liquors  from  thehydro-ex- 

■or,  or  with  massci  uite  from  one  of  the  series  of  crystal- 
lising   vessels.     This    admixture    lowers    the    crystaDising 

it,  and  at  the  same  time  assists  in  cooling  the  syrup. 
in  the  event  of  excessive  cooling  from  this  cause,  the  tubular 

ler  may  be  n-ed  as  a  heater  to  raise  the  temperature  to 
just    above    the    crystallising    point.     The    use    of    the 
massecuite  for  this  purpose  is  also  helpful  in  conditioning 
the  formation  of  larger  erystals.  owinir  to  the  pn  -   n 
centres  of  crystallisation.     The  syrup  in  the  crystallising 

•  I-  is  kept  agitated  by  means  of  tubular  stirrers  through 

which  a  reverse  current  of  cooling  water,  or  other  cooling 

lused  to  flow,  thus  ensuring  that  the  temperature 

in  each  vessel   is  just  below  the  crystallising  point  of  the 

ip  in  that   particular  vessel.     This  arrangement   also 

i-  the  formation  of  the  larger  crystals. — E.  W.  L. 

giving   a    highly    adhesive     mass     with    (old    water; 

Manufacture      of .     J.      Kantorowicz.      Fr.       Pat. 

412.377,  Feb.  7.  1910.     Under  Int.  Conv.,  Feb.  13.  1909. 

Starch,  or  starchy  material,  such  as  potatoes,  or  Hour,  is 
intimately  mixed  with  water  and  heated  in  such  a  way 
—fox  example,  by  passage  in  a  thin  layer  over  -team- 
heated  rollers — as  to  convert  the  starch  first  into  paste, 
and  then  into  a  desiccated  mass  which  can  be  removed 
from  the  roller  in  the-  form  of  Hakes  and.  if  necessary. 
pound.  In  order  to  effect  this,  the  roller-,  or  other  heating 
surface,  must  be  maintained  at  a  temperature  of  110'  C. 
A  chemical  reagent  such  as  an  alkali  or  an  acid  is  added 
either  before  the  heating  process,  or  subsequently,  in  order 
to  increase  the  adhesive  power  of  the  mass.  For  example, 
loo  kilos,  of  finely  ground  potatoes  are  mixed  with  0-5  kilo. 
of   hydrochloric  acid   (sp.  gr.  1-2)  and  300  litres  of  water 


Ti„-  mixture  ■    i  onverted  b 

to  110  C.fii  ti  hen  intoa  dee ted  m 

which  i-  removed  from  the  rollers  and  en  tead 

,,f  heating  thi-  mixture  a1  to  110   I   .  if  maj  Brat  be 

rted   into   paste     tf    IB    I   thi  n 

I  pi    r       \ ml  example  oi  the  proi  •       i""  kilo 

H i  with  500  litres  ol  wat<  r,  and  thi 

,  i  in  g  ti,,, i  layer  on  rollers  heated  by  steam  to  120   I 
1 1„   f)  ,kj  ma     obtained  is  coarselj  powdered  and  m 
u,tl,  2  kilo  -  ol  powdi  b  d    odium  carbonate.     Thi  amount 

oi  sodium  -  arbon  ite  required  i    del m  d  bj   trial  and 

i-  dependent    upon   the  degree  of   adheai  ired. 

.1,//, tition  in  powdered  form;    Manufacture  of 

„„  F.   Beckmann,  Warsaw,  Russia,     En 

10,025,  Sept.  1.  1909. 

-,  ,  iirr.  Pat  219,651  of  I!'"*  :  '1"   ■'•■  1910.  582.— T.  F.  IS 


XVIII.-FERMENTATION    INDUSTRIES. 

Barley;     Notes   on   thi    hot^cater  sleeping  of     — .    Gold- 
aoker.     Z.   ges,    Brauw.,    1910,  33.  369-    372. 

TllK    author    ha-    mad,-    parallel    maltin-s    of    -i\    different 

barleys  with  the  hot-water  and  the  usual  cold-water 
steeps,  pale  malts  being  prepared.  In  thi  hoi  process  the 
barley  was  run  into  watei  at  50'  C.  and  af  once 
subjected  to  a  vigorous  aeration  and  washing  with 
Botbner's  compressed  air  apparatus,  8uoh  aeration  is  an 
absolute  essential  of  the-  process.  This  was  eontinned  for 
half  an  hour,  the-  temperature  falling  to  1"  C  Chi 
water  was  then  discharged  and  the  -ram  treated  tin" 
time-  in  sure.  — ion  with  CoW  water;  during  the  rest  ot 
the  time  the  watei    was  changed  every    12  hours  in  the 

ordinan    irse.     The  steeping   results  showed  that   the 

-rain  absorbed  water  more  rapidly  at  first  in  tie-  hot 
steeping  process  than  in  the  cold  process,  bnl  that  subse- 
quently the  differences  were  equalised.  The  bo 
did  not  permit  any  curtailment  of  the  total  dun 
-leepiu-  The  parallel  steep-  behaved  on  the  Ho,.,  in 
practicalh  the  same  man, .or.  Owing  to  the  more  rapid 
absorption  of  water  in  the  early  stages,  t!,.-  hot  wat.-r 
steeps  yielded  fewer  "swimmer"  corns,  and  the  on 

w.edit   and    I oinw.-e'ht   of  the  malt   were  therefore 

slightlv  reduced.  The  yields  of  extract  referred  to  the 
malt  dry  substance  showed  no  app.  .caMe  .Iine-r.m.-,- 
The  development  of  the  acroepires  snowed  differences  but 
of  a  very  contradictory  nature;  the  same  applies  to  the 
cutting  test  The  colour  and  clarification  of  the  worts 
showed  no  differences.  The  protein  percentages  were 
generally  somewhat  higher  in  the  hot-steeped  malt-  than  in 
the  eold-steeped.  The  total  malting  losses  were  very shgMiy 
higher  in  the  hot-steeped  barley,  but  the  loss  ...  the  form 
of  "swimmers"  was  distinctl]  lower,  so  thai  the  loss  oj 
respiration  in  the  hot-steeped  grain  was  appreci 
higher,   a    difference   of   0-68    per   cent,    b  w«- 

On  the  whole  the  author  sees  ....  advantage  ...  the  hot 
steeping  process,  except  a  better  cleansing  of  the  bartey. 
but  doubts  strongly  whether  any  technical  or  economic 
improvement  is  oKained.  He  prefers  the  aerate...  steep- 
ing process  with  the  use  of  lime.    J.  V.  B. 

Yeast  ;   Determinate  isidogical  co«W'0"  °Lr~ 

by  its  multiplication.  W.  Uenneberg.  Woch.  f.  Urau., 
1910,  27,  337—338,  350     352. 

Hjuwhng   drop  cultures   of   yeast    are    made   ...   distilled 

,   solutions  Of  cane  -u  gar  ami.  after  twen.v-f.M.r  hours 

the  increase  ...  the  numbei  of  eel  "  a  s" ',, 

maximum  numbei  of  cells  produced  from  .  angle  oeU. 
In  this  way  the  condition  oi  the  cells  as  regards  pn .tern 
reserve  is 'readily  found.  Observation  has  shown  that 
veasl  grown  in  the  pit  ,„-.  „,„l,-r  o.n.l.t.o  - 

of   f„ll   aeration,    does    not    n  ■•■.,-.v,iy     thus 

,,,,,,,,,   withth,,  o„,m,,,,lvn,,,,edfaet, ha,   sucT, 

d,--  no,  crop  well  when  first  introduced  into  the  brewery 
but  yields  normaUy  after  the  first  tune  round,     inn.  is- 
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explained  by  the  fact  that  such  yeast  is  rich  in  glycogen 
and  poor  in  protein  owing  to  ih,.  conditions  of  •rdture, 
but  the  balance  is  restored  to  the  normal  in  tie  more 
natural  circumstances  of  tlv  fermenting  vessel.— R.  I..  S. 

Teas!  ;    Preparation  of  the  i<olypeptcJii!i,    ferment  of . 

A    H.  Koelker.     Z.  physiol.  them..  1910,  67,  297—303. 

A  yeast  extract  which  is  very  active  in  effecting  the 
hydrolysis  of  polypeptides  (alanylglycinei  may  be  pre- 
pared as  follows.  500  grins,  of  baker's  yeast'  are  thor- 
oughly kneaded  with  30  grms.  of  precipitated  calcium 
carbonate,  and  treated  with  30  co,  of  chloroform,  which 
causes  the  yeast  to  liquefy  in  a  short  time.  The  mixture 
is  kept  for  3  or  4  days  ut  the  ordinary  temperature,  filtered, 
treated  with  toluene  and  incubated  at  38°  C.,  until  the 
optical  rotation  is  constant  (10 — 40  hours).  After  filtra- 
tion through  infusorial  earth,  the  clear,  yellow  liquid  is 
ready  for  use.  It  has  a  greater  hydrohtic  power  (as 
measured  by  its  action  on  Kianylglyeine)  than  that  of 
the  fluid  obtained  from  yeast  by' pressure.  The  activity 
is  not  affected  by  the  addition  of  calcium  salts,  but  if  the 
liquid  be  not  kept  neutral  with  calcium  carbonate  during 
the  treatment  with  chloroform,  the  product  is  much  less 
■active.  The  liquid  prepared  as  described  does  not  contain 
zvmase. — R.  L.  S. 


Fusil  nil  ;    Komarowsky's  colour  reaction  for .     T.  von 

Fellenberg.     Chem.-Zeit..    1910,   34,   791—792. 

The  author  determines  the  fusel  oil  in  brardy  by  Komar- 
owsky's colorimetrie  method  (this  J..  1903,"  1017,  1259  ; 
1908.  248)  as  follows  :  10  c.c.  of  the  brandv distillate,  after 
hydrolysis  with  alkali,  are  diluted  to  contain  30  per  cent,  of 
alcohol  by  volume  (or  5  c.c.  and  5  c.c.  of  3o  per  cent,  alcohol 
if  the  brandy  contains  much  fusel  oil)  and  mixed  in  a 
100  c.c.  flask  with  1  c.c.  of  a  1  per  cent,  alcoholic  solution  of 
salicylic  aldehyde  ;  20  c.c.  of  concentrated  sulphuric  acid 
are  now  added  very  slowlv  and  then  cautiously  mixed  with 
the  liquid.  After  f  hour",  50  c.c.  of  62  per  cent,  sulphuric 
aoid  (obtained  by  mixing  equal  volumes  of  acid  and  water) 
are  added,  and  the  colour  compared  with  a  standard  in 
30  per  cent,  alcohol.  The  colour  is  found  to  be  fairly 
permanent  in  62  per  cent.  acid,  which  in  addition  to  being 
a  suitable  diluent,  causes  the  disappearance  of  the  Yellow- 
ish colour  given  by  salicylic  aldehyde  itself:  the'colori- 
metnc  comparison  is  rendered  more  exact  and  a  series  of 
standards  is  unnecessary.  The  reaction  is  given  bv  the 
following  bodies  in  addition  to  the  higher  alcohols  of  the 
fatty  series  and  their  esrers :  hvdro-aromatic  alcohols, 
phenols,  compounds  containing  an  ethvlene  linkage  in  the 
open  chain  or  in  the  hydro-aromatic  ring,  and  three-ringed 
substances  such  as  thujone.  It  is  not  given  by  poly- 
valent alcohols,  alcohols  and  phenols  containing  carboxyl 
groups,  phenols  having  the  hydroxy]  groups  in  the  o-  and 
p-positions.  and  benzene  derivatives  with  an  ethylene 
chain  having  a  carboxyl  group  in  the  side  chain.  Komar- 
owsky's reaction  can  be  utilised  for  the  detection  of 
impurities  in  a  large  number  of  substances. — A.  Sbld. 

Importation  of  spirit*  into  Australia.     Chem.  and  Drug. 
Aug.   6.    1910.     (T.R.j 

Tmk  Commonwealth  Department  of  Trade  and  Customs 
has  issued  an  Order  (No.  1261),  dated  Juno  20.  under 
the  Australian  Commerce  Act.  regarding  the  claims 
made  relative  to  spirits  containing  medicinal  properties 
on  importation  into  the  Commonwealth,  li  i-  slated 
in  the  Order  that  the  description  of  spirits  should  be  con- 
fined to  the  nature  of  the  article,  and  that  it  cannot  be 
truthfully  asserted  as  a  general  statement  that  spirits 
are  safe  and  beneficial,  and  that  any  statements,  direct 
or  indirect,  which  would  infer  medicinal  properties,  are 
not  to  be  permitted.  It  is  pointed  out  that  this  direction 
is  not  to  affect  any  statement  as  to  the  purity  of  spirits. 
Importers  are  informed  that  an  observance  of  these  con- 
ditions will  be  strictly  enforced  from  January  1,  1911, 
excepting  as  regards  those  spirits  which  are  in  bond  on  that 
date. 


Manufacture  and  storage  in  bond.  Continental  regulations. 
F.  T.  Hasselbring.  The  Porfumerv  and  Essential  Oil 
Record.  July.  1910.  167—168.     [T.R-.] 

The  burdens  on  the  shoulders  of  Continental  manufacturers 
are  much  lighter  than  those  on  English,  and  their  respective 
Governments  take  a  very  great  and  active  interest  in 
favour  of  the  spirit  trade  and  its  allies.  Although  in 
Germany  and  Austria  there  is  a  great  and  varied  number 
of  regulations  pertaining  to  the  manufacture,  mcthylating, 
bonding  and  selling  of  spirit,  they  do  not  impose  any  special 
hardships  so  far  as  the  pockets  of  the  manufacturers  are 
concerned.  One  of  the  main  points  is  that  the  loss  of 
interest  involved  in  the  storage  for  maturing  purposes 
of  preparations  containing  duty-paid  spirit  is  almost 
entirely  eliminated  by  the  provision  in  the  regulations 
that  in  respect  of  paying  the  duty,  respite  is  granted  for  a 
time,  varying  between  four  months  and  two  years.  This 
is  all  the  more  significant  and  to  the  advantage  of  the 
Continental  manufacturer  in  comparison  with  his  English 
confrere,  as  the  amount  of  the  duty  as  levied  in  the  countries 
in  question  is  very  much  below  that  now  in  force  in  Eng- 
land. Worked  out  on  the  latest  tariffs,  the  spirit  duty  in 
Germany  is  3s.  3d.  per  proof  gallon,  and  in  Austria 
3s.  6d.  per  proof  gallon  ;  that  is  to  say.  in  both  instances, 
less  than  one-fourth  of  the  duty  levied  in  England. 

It  is  perhaps  advisable  to  quote  here  some  of  the  foreign 
regulations  pertaining  to  the  spirit  duty,  translated  from 
the  original. 

The   regulations   in   Germany   provide  as  follows  : — 

"  In  respect  of  the  payment  of  the  excise  duty,  respite 
is  to  be  granted  for  six  months  on  application  against 
full  security.  If  the  respite  is  requested  for  three  months 
only,  the  security  may  be  wholly  or  partly  dispensed 
with,  provided  the  debtor  is  known  to  be  trustworthy 
and  sufficiently  safe." 

"  The  Minister  of  Finance  will  determine  the  rules 
according  to  which  the  security  is  to  be  rendered  and 
also  those  for  cases  in  which  payment  of  the  duty  can 
be  demanded  before  the  expiration  of  the  respite." 

("  The  hypothecation  of  spirit  contained  in  a  store- 
room w  hich  is  under  lock  and  key,  jointly  of  the  Revenue 
and  the  debtor,  is  to  be  regarded  as  sufficient  security.") 

"  The  person  to  whom  a  respite  of  duty  has  been 
granted  is  to  hand  in  an  acknowledgment  of  such  grant 
to  the  Customs  Payment  Office  before  the  moment  the 
duty  would  have  fallen  due.  One  acknowledgment  may 
be  given  in  respect  of  several  amounts  becoming  due  on  the 
same  day.  In  such  acknowledgment  the  different  amounts 
have  to  be  entered  separately.  The  amount  of  any 
one  acknowledgment  must  not  be  less  than  £2  10s.  The 
Customs  authorities  may  grant  exceptions  : — The  time 
of  the  respite  counts  from  the  day  on  which  the  duty  falls 
due.  The  duty  in  respect  of  which  the  respite  has  been 
granted  is  due  for  payment  at  the  latest  on  the  25th  day 
of  the  month  in  which  the  time  of  respite  expired,  and  if  this 
day  is  a  Sunday,  or  public  holiday,  on  the  previous 
working  day." 

The  corresponding  regulations  in  Austria  provide 
that : — 

"  Persons  wishing  to  take  spirit  from  a  distillery  or 
bonded  warehouse  against  payment  of  duty  may  obtain 
a  grant  of  respite  of  payment  of  such  excise  (consumption 
duty)  on  request  and  against  security,  the  duty  which 
would  be  payable  becoming  due  on  the  last  day  of  the 
fourth  month  following  the  months  in  which  the  spirit 
was  taken  out  of  bond,  and  if  such  day  be  a  Sunday  or 
public    holiday,    the    following    working    day." 

"  The  Finance  Minister  is  authorised  to  prolong  tin- 
four  months'  respite  of  payment  to  two  years  in  such 
cases  where  the  spirit  is  to  be  used  in  the  manufacture  "1 
alcoholic  beverages  requiring  a  long  time  for  maturing." 

"  A  respite  of  payment  will  only  be  granted  during 
one  distilling  period  (September  1st  to  August  31st). 

"  Excluded  from  grant  of  respite  of  payment  are  : — 
(1)  All  persons  having  been  convicted  previously  lor 
smuggling,  unlawful  dealings  in  business  transactions, 
etc.     (2)  Bankrupts. 

"  The  time  for  exclusion  expires  after  a  period  of 
three  years  from  the  date  of  conviction,  but  the  Finance 
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Minister  has  the  right  to  shorten  this  period  in  deserving 
'IH   ll"(    paying   till'  excise   when  due  after  respite 

too  right  of  further  grant  ol  respite  during 
the  distUling   period  ;   this  refusal  can  also   be  extended 

equont    distilling    period.     In    Buch    ca  i 
ill  outstanding  amounts  for  duty  up  to  the  day  ol  refu   il 
beronie     payable    immediately,    together    with     into! 
accrued,  and  execution  will  bo  l«- \  i--< I  at  once  it  payment 
is  not  f< 'it In  oming." 

\  very  importanl  addition  to  the  respite  in  the  ease  ol 
Austria  is  that  spirits  for  use  in  preparations  intended 
(or  exportation  may  be  procured  absolute!]  duty  free. 
In  such  cases  -pint  is  supplied  from  the  bonded  -  ore 
or  distilleries  against  a  special  permit  from  the  Customs, 
and  the  respective  preparations  may  be  manufactured 
uitliout  even  so  much  as  supervision  by  the  Customs. 
"ii  exportation   the   amount    ol    spirit    contained   in   the 

lignment  is  determined  by  tho  Customs,  and  the  duty 
on  any  quantity  exported  less  than  thai  obtained  duty  free 
i-  •  hargod  up  to  tho  manufacturer. 

i  ill  more  point-,  though  of  minor  impoi  i  

lined  in  the  regulations  which  are  favourable  to  the 
Continental  manufacturer,  but  those  uiven  above  will 
suffice  to  show  under  what  serious  disadvantages  manu- 
facturers in   England  are  labouring. 

Patent. 

Erratim. — This  Journal.  Aug.  15,  1910.  p.  972,  col.  1, 
line  27  from  top,  for  "  Woeller  "  read  "  Moeller." 


XIXa.-FOODS. 

Tomatoes;   Utilisation  of  tht  residues  obtained  in  th<  working 

up  of .     F.    Perciabosoo   and    F.    Semeraro.     Staz. 

sperim.  agrar.  ital.     1910,  43,  260 — 272.     Chcm.  Zcntr.. 
1910,  2,  169—170. 

The  authors  consider  from  the  results  of  their  experiments 
that  it  would  prove  remunerative  to  extract  the  oil  from 
the  residues  obtained  in  the  working  up  of  tomatoes. 
The  oil  obtained  by  extraction  with  carbon  bisulphide  it 
of  a  yellowish  colour  and  quite  suitable  for  Boap-making 
mpare  also  this  J.,  1908,  1072).  The  residue  left  after 
iction  of  the  oil  is  suitable  for  use  as  a  fodder  on 
account  of  it s  high  content  of  digestible  nitrogenous 
substances,  or  could  be  used  as  a  manure. — A.  S. 

.4i>oca<ib    pear;     Composition    of .     J.    S.    Jamieson. 

t  hem.   News.    1910,   102,  ftl. 

The  edible  portion  of  the  fruit  is  a  semi  .solid  substance 
with  a  sweet  taste      It  is  used  as  a  condiment.      A  sample 

n  in  Natal  gave  the  following  analytical  results: 
Water,  66-92;  ethereal  extract,  19-63;  woody  fibre, 
4!U  ;  sugar,  1-08;  proteins.  5-71  ;  and  ash.  2-04  percent. 
The  ethereal  extract  was  green  and  contained  about  4 
percent,  of  resins.  After  reniovalofthe.se  the  oil  resembled 
oergamot  oil  ami  gave  the  following  results: — Saponifica- 
tion value,  2^7  ;  iodine  value,  L'tl-00 ;  Zeiss  butyro- 
refroctometer  reading  at  20  C,  65;  and  oleorefracto- 
meter.-t-4.  The  composition  of  the  Natal  fruit  differed 
widely  from  that  of  the  American  product,  as  given  by 
Wiley  (Foods  and  their  Adulterations,  p.  344).— C.  A.  M.' 

Oils  and  fats  from  rare  fruit*.     Urimme.     See  XII. 

Preparation  of  the  poli/pr/joli/tic  ferment  of  yeast.     Koelker. 
See  XVIII. 

Kjeldahl    determination    of    nitroqni     in    fattu    substances. 
Brown.     See  Will. 

Patent-. 

Cereals;  Process  of  bleaching  and  ageing— — .  J.  M 
Williams.  Guthrie,  Okla.  U.S.  Pat.  963,970.  July  1.'. 
1910. 

A  solution  of  nitric  acid  is  electrolysed,  the  gases  am! 
vapours  evolved  are  mixed  with  air,  and  the  cereals  are 
subjected  to  the  action  of  the  resulting  mixture. — O.  R. 


',,//,.         Extracting     caffetm     from .     ll.     Trilh.  h 

Munich.  Germany.     U.S.  Pat.  964,944,  July  19,  1910 

The  cotT other  organic  sui, -tan.  e  •  out. i ib  .  affeine 

'-  Immersed  in  a  ben  pei  cent     olutiorj  ol  an  all  Jj  I  the 

liberated  nil, ali. id  extracted  with  warm  watei  I  hi 
oaffoino  is  removed  from  the  water  solution  by  extrai  (son 
with  i  nun  mi  i  ible  lolvent  in  the  usual  way.     i    \ 

Cafjein-  ;    Extraction  of from    rate    « 

hirriis.      Katie,    I'.it.-nt.  M.i.i  ,,s.      Fr.       Pal         I 
I'd,.  12,  1910. 

Tiik  invention  consists  in  heating  the  coffee  berries  in  a 
.  losod  vessel  in  present  e  of  suhstatu  os  whi  h  ■■.  ith 
the  caffeine,  such  as  sodium  salicylate.  Tic  i  hen 
distillcil  with  steam  under  pressure,  cither  direi  tlj  oi  aitei 
covering  with  hoi  water  containing  substance    I 

the  solution   of   the  caffeine.      The  dislillat. 

caffeine,  which  can  be  extra,  ted  in  the  u-u.d  wax  I  In 
remaining  liquid  is  then  evaporated  and  added'  to  the 
lairriiw  in  a  vacuum  or  under  pressure.  Finally  the  berries 
arc  dried  and  are  then  ready  for  masting. — J.  If.  J. 

Milk  poor  in  suit*  and  sugar  «»</  normal  in  jut  ami  casein  ; 

Preparation   of  a .     P.   Miillor.     Fr.   Pat.   412.266 

Feb.  2.  1910. 

To  a  measured  volume  of  cow's  milk  is  added  a  determined 
quantity  of  casein  and  a  corresponding  quantity  of  water. 
The  mixture  is  ccntrifugalised  at  a  fixed  speed,  so  that  the 
fat  separated  contains  tho  normal  amount  of  casein  from 
the  original  milk.  This  mass  of  fat  and  casein  can  also 
be  obtained  by  coagulating  whole,  milk  with  rennet,  warm- 
ing, and  filtering.  The  mass  thus  obtained  free  from  salts 
and  sugar,  is  brought  to  a  state  of  fine  division  by  slow 
agitation  and  added  to  a  volumo  of  dilute  butter-mitt 
equal  to  that  of  the  original  milk  taken.  The  butter-milk 
used  is  diluted  with  its  own  volume  of  water.  Tho  prepared 
milk  is  more  easily  digested  by  infants  than  whole  milk  or 
ordinary  preparer!  milk. — I.  H.  J. 

Albuminoid    matter    of    vegetables;  fnr     tin 

extraction  of .     J.  .1.  (ieistdorfer.      Fr.  1'at.  412.654. 

Feb.  15.  1910.     Under  Int.  Conv.,  Mar.  1.  1909 

The  process  is  designed  for  the  extraction  of  any  vegetable 
albuminoid  matter  which  is  soluble  in  alcohol,  the  precipi- 
tation of  the  extracted  matter,  and  the  recovery  of  the 
alcohol.  The  apparatus  used  comprises  an  extractor  working 
under  vacuum  and  a  pro  ijut.it  1 1 1 _-  vessel  with  an  agitator. 
The  matter  to  I"'  -\ti.i,  ted  is  placed  in  a  container  with  a 
perforated  bottom  in  the  extractor,  the  vacuum  made  and 
warm  alcohol  drawn  in  by  means  of  the  vacuum.  Aftei 
about  10  minutes  the  alcohol  containing  the  albuminoid 
matter  is  passed  into  a  second  extra  itoi  bj  means  of  the 
vacuum,  and  a  fresh  supply  of  alcohol  admitted  to  the 
first.  By  having  three  extractors  in  series,  the  vegetable 
matter  in  each  of  them  can  be  extracted  throe  times,  the 
fresh  alcohol  always  being  passed  over  the  nearly  extracted 
material.  The  concentrated  alcoholic  solution  is  passed 
through  a  cooling  worm  into  a  collecting  box.  and  a  definite 
amount  run  off  into  the  precipitating  vessel  containing 
the  reagent  (dilute  acid,  glycerin,  etc.)  and  the  stirrer 
started.  The  albuminoid  matter  is  precipitated  as  short, 
non-glutinous,  threads  which  settle  well  and  are  easily 
filtered  off,  and  which  are  drier!  in  the  ordinary  way.  Tho 
alcoholic  filtrate  can  bo  distilled  and  tho  alcohol  used 
again.  The  alcoholic  vapours  from  the  extractors  are  led 
to  a  condenser  and  the  alcohol  recovered.  By  hiving  a 
large  vacuum  reservoir  connected  to  the  apparatus  and 
exhausting  the  whole  apparatus  before  beginning,  it  is  not 
necessary  to  use  tho  exhaust  pump,  exi  ept  ■■  isionallv, 
during  the  process. — J.  H.  J. 

Cheese  curds  ;  Process  for  obtaining  a  solid  mass  out  of . 

L.     Erasmus,     Riga-Thorensberg,     Russia.     U.S.     Pat. 
964,504.  July   19,   1910. 

Sbb  Ft.  Pat.  408,402  of  1909  ;  this  J.,  1910,  580.— T.  F.  B.. 


LOSS 
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fcdiblt  fat ;  Process  of  Manufacturing  an .     D.  Miiller, 

Assignor  to  A.  Mei.-cls  and  ,).  Gottlieb,  Krakow,  Austria- 
Hungary.     U.S.  Pat.  9b4.b74.  July  19.  L910. 

-       Eng.  Pat.  12,816  of  1906  ;  this  J.,  1906,  903.— T.  F.  B. 

Fat  in  milk  and  other  dairy  products  ,-    Process  fir  the  rapid 

determination     of .     N.     Gerber's     Co.     Fr.     Pat. 

412.559.  Feb.  12.  1910. 

See  U.S.  Pat.  961,664  of  1910  ;  this  ,1..  1910,  B96.— T.  F.  B. 


XIXb—  WATER  PURIFICATION  ;  SANITATION. 

ige  mid  ilvdgi  :    Treatment  of with   nitrates.     R. 

Weldert.  Mitt.  K.  Prufgs.-Anst.  f.  Wasserversorg.  und 
Abwasserbeseit.,  1910,  13.96—102. 
A  pi"tbe.s< ■ihi.k  sewage  can  be  rendered  non-putresoible 
by  addition  of  nitrate,  the  quantity  of  nitrate  required  for 
the  decomposition  of  the  putreeoible  substances  depending 
upon  the  strength  "  and  character  of  the  sewage.  For 
sewage  which  has  been  passed  through  sedimentation 
tanks,  the  quantity  of  nitrate  required  may  vary  from 
0-1  to  1  kilo,  per  eli.  in.,  and  the  reaction  may  proceed  for 
2 — 1  days.  The  amount  of  insoluble  matter  separating 
from  the  sewage  on  standing  is  not  appreciably  affected  by 
the  treatment,  which,  however,  leads  to  a  diminution  of 
the  organic  nitrogen  (frequently  very  small)  and  the 
■  ammoniacal  nitrogen,  and  of  the  permanganate  consumed 
by  the  sewage.  In  many  cases  the  decomposition  of  the 
nitrogenous  compounds  results  in  the  production  of  free 
nitrogen.  Sewage  sludge  behaves,  on  the  whole,  in  an 
analogous  manner  to  sewage  on  treatment  with  nitrates  ; 
after  the  treatment  it  separates  into  two  portions,  one  of 
which  sinks,  whilst  the  other  floats.  From  1-5 — 1-8  kilos, 
of  nitrate  per  cb.  m.  of  sludge  are  required. — A.  S. 

Disinfection;     Theory   of .     R.    0.    Herzog   and   R. 

Betzel.     Z.    physiol.     Chem..     1910,    67.    309—313. 

The  authors  regard  an  antiseptic  and  the  micro-organisms 
suspended  in  the  solution  as  an  heterogeneous  system,  and 
have  therefore  determined  the  apportioning  of  antiseptic 
between  solvent  and  organism.  For  this  purpose  yeast 
has  been  used,  for  reasons  of  convenience,  in  preference  to 
bacteria,  the  yeast  being  removed  from  the  solution  after 
a  few  hours'  shaking  and  analysed.  The  authors  find  that 
silver  nitrate  is  taken  up  in  the  manner  which  would  be 
•expected  in  a  process  of  adsorption.  Chloroform  behaves 
similarly,  except  that  the  exponential  of  the  curves 
obtained  has  an  unusual  value.  Yeast  takes  up  a  constant 
quantity  of  formaldehyde  independent  of  the  concentration 
of  the  solution.     Phenol  remains  unabsorbed. — R.  V.  S. 

/i.  Tin    bacteriologici  of  .     and 

as    afject'd    In)    vary  ('.    T. 

Kingzett   and   R.   C.    Woodcock.     Brit.   Pharm.   Conf., 
Cambridge,  duly  1910.     Pharm.  .J.,  1910,  85,  157—159. 

A   MMI'.EK  rif  tables  are   given   FjhOWUlg   tile   le-ult-  obtained 

with  both  emulsified  and  homogeneous  disinfectants 
(alluded  to  by  Duml  d  with   various  organisms, 

and  also  under  -lulu  modifications  of  the  Ftideal-Walker 
method.  Taking  the  R  ideal  -Walker  coefficient  with 
B.  typhosus  as  a  standard,  an  increase  for  all  the  dis- 
infectant.-examined   was   noted  with   B.  diphtheria    as   the 

■test  organism,  ranging  from  II  to  100  pei  cent. 
Carbolic  acid  it-elf  .-bowed  an  increase  of  so  per  cent. 
With  coli  or  Staph,  p.  aureus  diminished  values  "en- 
obtained,  which  varied  between  B  to  26  jht 
«ith  ciji.  and  from  —17  to  56  per  cent,  with  Staph. 
An    exception    was    that    carbolic    acid    with    the     latter 

-organism  gave  the  same  value  a-  with  B.  typhosus,  The 
papei  records  the  influence  on  the  typhoid  coefficients  for 
different  disinfectant-  of  (l)  raising  the  temperature  of 
disinfection  to  '.','  ( '.  ;  i2j  extension  of  the  time  of  dis- 
infection  to  I  j  hours;  (3)  combined  increase  o)  temperature 
and  extension  of  time.  Again  taking  the  ordinary  P.ideal- 
\\ "alker  coefficient  as  a  standard,  testing  at  37°  ('.  greatly 


mi  leased  the  coefficients  of  5  homogeneous  disinfectant  — 
as  much  as  —  125  |xt  cent,  with  hydrogen  peroxide  (9 — In 
vols.)  and  —SO  percent,  with  carbolic  acid.   Two  emuLsitied 

lire]  ia  rat  ions  tested  under  these  < d  it  ions  showed  a  slightly 

decreased  value.  A  disinfection  period  of  1  to  lj  hours 
increased  the  values  of  all  but  one  of  the  disinfectant 
tested,  the  increment  amounting  to  400  per  cent,  with 
hydrogen  peroxide.  Testing  at  37°  C.  for  over  1 J  hours  gi 
enormously  increased  values  for  hydrogen  peroxide,  for- 
malin and  carbolic  acid  -  S75.  —414  and  -4-220  per  cent. 
respectively,  while  four  coal-tar  disinfei  tint-  showed  a 
small  decrease.  The  authors  draw  attention  to  the  low 
values  obtained  for  hydrogen  peroxide  and  formalin  with 
the  Rideal- Walker  method,  and  consider  that  whilst  the 
latter  may  very  well  serve  for  the  comparison  of  '"  coal- 
tar  '*  preparations,  it  does  not  express  a  true  value  for 
certain  disinfectants  of  a  different  chemical  nature.  Results 
are  also  given  for  a  series  of  coal-tar  disinfectants  tested 
in  the  presence  of  a  quantity  of  organic  matter  both  in 
solution  tjnd  in  suspension,  as  in  the  Lister  Institute 
modification,  and  it  is  shown  how  the  values  of  disinfec- 
tants having  Rideal-Walker  coefficients  ranging  fron 
4  tn  20,  are  all  brought  within  a  few  decimal  points, 
1-3  to  2-0  by  the  Lister  test.  With  organic  muter  in 
solution  alone  the  coefficients  are  only  lowered  a  few- 
points. — R.  (). 

Patent-. 

Water ;    Process  for  th     rapid  preparation  of  potdblt   . 

ML  ('..plans.  Headingly,  Leeds.  Eng.  Pats.  13,702  of 
Dec.  13,  1909,  14.ST4  of  June  26,  1909.  21.135  of  Sept 
16,  1909,  and  27,155  of  Nov.  22,  1909. 

Ax  inorganic  colloidal  or  "soluble"  hydroxide  of  iron, 
alumina,  magnesia  or  silica  or  certain  colloidal  forms  of 
metal  are  added  to  the  water  to  be  treated  and  by  rend, 
these  insoluble  by  suitable  means  a  gelatinous  precipitate 
is  formed  which  entangles  floating  particles.  It'  the  j 
water  contains  dyestuffs  and  the  like,  finely  powdered 
charcoal  is  added  before  or  simultaneously  with  the 
soluble  colloid  to  bring  about  their  removal.  A  reagent 
which  at  once  provides  the  soluble  colloid  and  its  coagulant 
is  prepared  by  mixing  finely  powdered  aluminium  sulphate 
with  more  finely  powdered  lime,  each  rendered  as  fat  a- 
possible  anhydrous,  charcoal  being  incorporated  with  the 
mixture  if  it   is  required. — J.  A. 

Water .-     Purification    or    clarification    of    .     W.    K. 

Richardson.  Leavenworth,  Kans..  U.S.A.  Eng.  Pat. 
3969.   Feb.    17.   1910. 

The  water  is  pumped  into  the  centre  of  a  disc  revolving 
in  an  air-tight  chamber  closed  by  a  water  seal.  The 
heavy  suspended  matter  in  the  water  is  forced  to  the 
periphery  of  the  disc  by  blades  and  escapes  by  an  opening 
regulated  by  a  valve  into  a  reservoir,  whence  it  i-  dis- 
charged by  the  increased  pressure  of  the  contain.-. 1  ait. 
Tin-  clarified  water  passes  through  another  opening 
regulated  by  the  above  valve,  and  is  also  discharged  by 
the  increased  pressure  of  the  contained  air.  This  air- 
cushion  prevents  racing  of  the  water  in  the  revolving  disc 
and  regulates  the  discharge. — J.  H.  J. 


Filter  fur  the  purification  of  imter,  oil.  mrl  other  h'ljurl'. 
F.    Sehr.      Fr.    Pat.    412.045.    .Ian.    29.    1910. 

Tit':  filter  is  made  from  quartz  sand  mixed  dry  with 
5  per  cent.  ..f  felspar  and  15  per  cent,  of  kaolin.  Thi- 
mixture  is  rammed  into  a  hollow  cylindrical  mould  anil 
heated  to  about  1500  C,  by  which  means  it  becomes 
hard  and  maintains  its  shape  when  the  mould  is  detached. 
The  top  of  the-  filter  is  closed  by  a  plate  carrying  a  slotted 
pip.-  passing  down  the  interior.  The  filter  is  placed  in  a 
containing  vessel  closed  at  top  and  bottom.  The  water 
is  admitted  by  an  opening  in  the  top  and  passes  ;.- 
the  filter  from  the  outside  inwards  and  escapes  by  tin- 
slotted  pipe  through  an  opening  in  the  bottom  of  the 
containing  vessel.  For  cleaning  the  filter,  the  flow  of 
water  can  be  reversed  by  means  of  three-way  taps  at 
inlet   and   outlet   and  a   by-pass   pipe,   so  that   the   water 
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passes  from  the  inside  of  the  Bltei  outwards,  and  washes 
out  the  dirt  through  an  opening  in  the  bottom  edge  "t  the 

lUllllL'    cylinder.        .1.    II     .1. 


5       >!•  purification  plant.     S.  II.  Adams,  York.      Eng.  Pat. 
22,864,  Oct  7.   1909. 

Ini    process  i    designed  more  especially  for  the  9epara1 

ami  purification  of  sewage  sludge.  [Tie  sewage  pa 
through  a  small  tank  over  a  paddle-wheel  to  break  up  the 
-■lil-  and  into  a  channel  in  which  screens,  baffles,  pre 
iir  placed  a  I  intervals,  as  well  as  a  revolving 
drum.  The  solid  matter  removed  by  each  of  these  i  ppli 
ances,  drops   through    openings    below   into   a    pipe 

i   it    is   removed   by    a    (lush    tank  operated    bj    the 
by   storm    water.      The    solids    and   the    flush 
l>a>s   to  a    tank   from  which   they   are  raised  by  an 
arehimedian     screw    and  distributed    over    a    coaree    gi 

filter         .1     H.  .1. 


'rnlylic    purification    of   liquids;     Apparatus    for   . 

orison,    H.    I..    Williams,   and    J.    E.    McGinness. 
ft.   Pat.    112,584,   Fob.   14,   1910. 

liquid   is  passed   between   plates  of  aluminium  and   is 
nitted   to  the  action  of  an  electric  current   by  making 
•nil   breakill  rcuit   at   the  times  of  th<    starting  and 

(he  stopping  of  the  flow,  in  such  a  manner  as  to  maintain 
'the  passage  I  the  current  during  a  time  sensibly  longer 
than  the  Hon  of  the  liquid.      For  i  his  purpose  an  alternatin 

il  i  applied  to  the  electrodes,  and  the  breaking  of  the 
Circuit  by  the  stoppage  ol  the  How  i-  effected  a  little  alter 
the  instant  at  which  the  flow  ceases.  By  this  means 
it  is  not  possible  for  any  portion  of  the  liquid  to  escape 
the  action  of  the  current,  and  almost  the  whole  of  the 
nic  matter,  as  well  as  the  bacteria,  is  destroyed. 
The  treat-. I  water  passes  successively  either  downwards 
or  upwards  through  two  filters  filled  with  suitable  material. 

—J.  H.  J. 


mic     aldehyde;      Preparation     of .     ('.     Bouhard. 

Fr.  Pat.  412.501.  Fob.  11,  1910. 

The  method  consists  in  passing  the  vapour  of  methyl 
alcohol  ami  air  over  finely-divided  silver  heated  to  redness, 
when  the  alcohol  burns  without  flamo  and  produces  formic 
aldehyde.  To  prepare  the  silver,  flax  thread  is  immei  i 
in  silver  nitrate  solution  and  the  liquid  precipitated  at 
the  boiling  point  with  formic  acid;  after  evaporating  l" 
dryness,  the  flax  is  combed  cautiously.  The  apparatus 
consists  of  an  alcohol  lamp,  the  upper  portion  of  which  is 
i  by  a  wire  gauze  chimney  with  a  solid  metal  base 
resting  on  the  lamp.  Inside  the  chimney  are  fixed  several 
rin^-  of  the  silvered  flax.  Having  removed  the  chimm 
and  lighted  the  alcohol  at  the  orifice  of  the  lamp,  the 
silvered  flax  is  held  in  the  flame  until  hot  ;  the  chimney  is 
then  replaced  and  the  mixture  of  alcohol  and  air  unites 
en  the  heated  surface.  The  silver  soon  becomes  red-hot 
and  radiates  sufficient  heat,  which  is  conducted  by  the 
base  of  the  chimney  to  the  lamp,  to  continue  the  vaporisa- 
tion of  the  alcohol. — J.  11.  .1. 

-  for  purifying .     J.   Wetter.   London. 

From  J.  D.   Ricdel   A.-G.,   Berlin.     Eng.   Pat.   26,842, 
IS.  1909. 

Fr.  Pat.  409,006  of  1909  ;  this  J.,  1910,  779.— T.  F.  B. 


Filltrs  ;     Manufactun    of .     F.    Sehr.    Blankenheim, 

Germany.     Eng.   Pat.  2122.  Jan.  27.   1910. 


r.  Pat.  412,045  of  1910  :  preceding.— T.  F.  B. 

Worn  effluents;    Apparatus  for  removing . 

Pat.  207:!.  1910.     Set  XI 1. 


Eng 


Treatment  of  sewage,  mute  liquor*,  etc.     [Purifying 

tan-liquor)  and  extracting  tannin].      Addition  to  Fr.   Pat. 
407.018.     See  XV. 


XX.     ORGANIC   PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

i  'oca   alkaloids  .     Exti  — • 

(J.    Colin.     Pharm.    Zentralk,    1910,    51.    304 

Extraction  of  cocaint    and  allied  bases      

moistened    witli    sodium    oai  bi m  ion     i 

extra  ted  « ith  ether,  which  re i     ill  I  he  all    lo 

ether  extract  is  shaken  out  with  dilute  hyd  oid 

and  the  bases  again  liberated  from  their  acid  combination 
bj  means  ol  BocUum  carbonate.  The  mixe  I  bases  are  then 
dissolved  in  a  small  quantity  of  hoi  alcohol;  on  cooling 

the  greater  part  of  thi Hi*      ut.     The  allied 

alkaloid-  are  then  obtained  bj  evaporating  the  mother- 
liquor.     Tie-    total   alkaloid     ma]    also    bi     i  olated    by 

precipitating  the  solution,  freed  I icid,  with 

jolution  ol  /no    thiocyanate,  or  with  a  mixture  of  zinc 

sulphate   and    potassium    tl tyanate.     The    precipitated 

alknloidal  zinc  thiooyanatee  verj     lightlj   soluble  in 

water.     The  organii    bases  are  liberated  i  this  com- 
bination   bj    treatment    with    sodium    carbonate,    and 
removed  from  the  zinc  cat  Donate,  after  drying,  bj  exti 
tion  with  benzene  or  with  e1  her. 

■     :„■    .       I    ',,11,     ,\<    I,  II       0  I     h 

heated  with  an  exces   of  hydrochlorii  acid     p    ■    I  ltol-2, 

ne  or  two  bout  ,  and  thi     olul  ion It  I,  filten  d  to 

remove    1 1 ganii     u  id,    and    act  a  porated    to   drj  i  - 

The    residue,    alter    washing    with    a    little    warm    water    i- 

almosl   pure  ecgonine  hydrochloride.     IV thi 

may  be  liberated  with  an  equivalent  of  alkali,  oi  ol   alkali 

carbonate,    and   i  I  vstallwd   fr ah  ohol. 

Benzoyl  ecgonine,  I  i,,!!,  ,\' >«  t H  . < '-  Ecgonine  maj 
be  ben/ 1 1  via  tod  in  the  usual  manner  with  benzoyl  chloride, 
oi  with  benzoic  anhydride.  The  besl  results  are  obtained 
i.\  heating  a  solution  of  2  parts  ol  ecgonine  in  1  part  of 
hot  water  for  about  an  lean   with  rather  more  than  the 

theoretical  amount  of  benzoic  anhydride.      »itoi  ling, 

benzoic  acid  is  removed  bj   shaking  oul   with  ether, 
from  the  aqueous  portion  benzoylecgonine  as  a 

crystalline  mas-.  The  mother-liquor  may  be  treated  for 
a  further  yield,  or  used  foi  a  subsequent  benzoylation. 

ne,     '  j  T 1 1  !  >>'  i  >  i .     Benzoylecgonine     is     esterifiod 
i  methylated)  in  the  usual  manner. 

/  cgonim  methyl  ester,l  loH17N<  '■.      '  Ini   |  gonine 

hydrochloride  is  treated  with  10  parte  ol  absolute  methyl 
.-ii  ohol  and  the  mixture  i  iUS  hvdn.- 

,  hlori.    a  id.      I  he  -  old  liquid  is  then  treate  1  with  10  p 

Ol    ether   when   the  e-ter  i  rv-talll-e-  out    a-    hydrochloride. 

It    is   sparingly    soluble   in   alcohol,   ether,    benzene   and 

petroleum   -pint.       I'min   ah  ohol   it    crystallises   m   pii-ni-. 

m.pt.  212    C.  »iih  decomposition.     Winn  the 
or  their  hydroi  hloridea  are  heated  with  methyl  all  ohol  and 
aeids.  they  are  also  converted  into  ei  gonine  methj  I  i 
with  liberation  of  benzoic  and  other  organic  ai  ids. 
Ecgonim    ethyl  etta    is  obtained    in  a  similar  m 
Cocnim  is  formed  from  ecgonine  methyl  ester,  bj  heating 
the  hydroi  tdoride  with  benzoyl  chloride  until  hj  I 
ceases  to  be  given  off.     The  cocaine  hj  li 
formed  is  dissolved  in  water  and  the  base  liberated  with 
-odium  carbonate. 

Cocaethyliru  .    Hon  '  ,d!..\",  '-  obtained  by 

latingi    .  nine  etln  1  ester. 
The  processes  for  preparing  D-phthalyldiecgonine  methyl 
ester,  isovaleryle  gonine  methyl  ester,  phei  nine 

methyl     ester,     dexl  hydrochloride,     dt 

nine    methyl    ester,    aexti 
.mine     ethyl     est  hloride,    bet 

py]     eater     hydroi  blonde,  benzoyl  dextro- 
onine   isobutyl   estei    hydro  hlori  li  . 
ecgonine  amyl  estet  hydrochloride,  and  oth  I  the 

are  given. 

l7HaN04,HI,  occurs  in  colourless 

jlv   soluble    in    water. 

H.,N04.HNOa,    form-    pah-    yell  ow 
rysl  ds  very  solubl  !l  kble 

it  i-  put  in' mmi  ation. 

Cocaiv    la  I  I     i  l7H  ,N".  nns  a  yellowish, 

crystalline,  hon,-;. -In  idilj  soluble  in  alcohol  and 

in  water. 
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Cocaine  arabinate.  Pure  arnbinic  acid  in  aqueous 
solution  is  made  alkaline  with  an  alcoholic  solution  of 
cocaine.  The  alcohol  is  driven  off  ;  any  free  base  is  shaken 
..in  with  other;  the  aqueous  portion  is  evaporated  to 
dryness,  and  the  residue,  finely  powdered,  and  again 
extracted  with  ether.  This  sail  is  used  in  the  new  method 
of  producing  lumbar  anaesthesia. 

Cocaine  aluminium  citrate  is  prepared  by  mixing  2  parts 
of  neutral  aluminium  citrate  with  1  part  of  cocaine  and  a 
little  water.  The  almost  clear  mixture  is  evaporated  to 
dryness  at  60°  C  and  the  residue  extracted  with  ether  to 
remove  any  free  base,  and  with  a  very  little  water  to 
remove  aluminium  citrate;  after  drying,  the  residue  is 
powdered.      It  forms  an  antiseptic  astringent  anaesthetic. 

Cocaine  iodomethylate,  chloromethylate,  and  brotuo- 
methvlate  are  alsn  d'esi -rilied,  as  well  as  sundry  oxidation 
and   reduction   products  of  cocaine  and  its  allied    bases. 

—J.  0.  B. 

Hyoscyamin,  ;     Specific    rotator;/    power    of and   iht 

relation  between  that  of  alkaloids  and  their  salts.     F.    H. 
and    \V.    C    Reynolds,      (hem.    Sue.    Trans..    1910, 
97.  1328—1336. 

The  authors  find  that  the  specific  rotatory  power  of 
optically  pure  Miyoscyamine  is  — 22-0°  in  50  per  cent. 
alcohol."  When  this  base  is  neutralised  in  aqueous  solu- 
tion, it  has  [a]D  = — 32-5°,  the  value  being  calculated  for 
the  basic  ion.  When  converted  into  the  d-camphor- 
sulphonate,  the  salt  has  [o]d=— 7-7°.  The  optical 
rotation  of  hyoscyamine  is  not  affected  by  the  concentra- 
tion of  its  solution.  The  specific  rotatory  power  of  d- 
hyoscyamine  when  the  free  base  is  dissolved  in  50  per  cent, 
alcohol  is  +  21°;  when  the  base  is  neutralised  with  sul- 
phuric acid  and  dissolved  in  the  same  solvent,  [a]r>  is 
+  31-25°  the  value  being  calculated  for  the  basic  ion. 
The  rotation  of  pure  /-hyoscyamine  rf-camphorsulphonate 
decreases  as  the  concentration  increases;  at  the  point  of 
greatest  dilution  it  has  [aln=— 9-1°.  There  is  no  race- 
misation  of  the  base,  when  converted  into  the  eamphor- 
sulphonate  and  again  liberated.  Considerable  differences 
in  the  optical  rotation  of  certain  alkaloids  are  produced 
according  as  they  are  dissolved  in  water  or  50  per  cent, 
alcohol. "  Hydrastine  has  [a]D  =  +  115°  in  50  per  cent. 
alcohol,  is  optically  inactive  in  95  per  cent,  alcohol,  and 
has  [«1d-=  -49-8°  in  absolute  alcohol.  The  following 
table  shows  the  effect  upon  the  optical  rotation  of  several 
bases  by  neutralising  them  with  mineral  acids. 


Free  base. 


Basic  ion  in  solution 
of  a  salt. 


Alkaloid. 


Solvent. 


Mr, 


Acid  used  tor 
neutralising         [o]D. 


Cocaine 

50%  alcohol 

—35-4 

Hydrochloric 

—78-5 

Codeine  .... 

Water 

—144-4 

Hydrochloric 

—133-8 

Hyoscyamine 

50%  alcohol 

—220 

Sulphuric 

—27-0 

H  vdrastine 

50%  alcohol 

+  115-2 

Hydrochloric 

+  197 

Nicotine 

Water 

—77-9 

Sulphuric 

+  23-1 

Quinine  .... 

50%  alcohol 

—  170-5 

Sulphuric 

—262-1 

When  different  acids  are  used  to  neutralise  these  bases 
and  the  salts  dissolved  in  chloroform,  differences  are 
produced  in  the  rotation  value.  A  similar  influence  is 
produced  upon  the  optical  activity  of  an  acid  with  an 
asymmetric  carbon  atom  when  this  is  combined  with 
different  bases. — F.  Shun. 

isoQuinoline    derivatives.     Part     V.     Constitution    of    the 
reduction   products   of   papaverine.     F.    L.    Pvman    and 
W.  C  Reynolds.     Chem.  Sue.  Trans..   1910,  97,  1320— 
1328. 
The  authors  propose  to  adopt  the  name  pavine  for  the 
base.  CyoHM0,N,  m.  pt.  201°— 202°  ('.,  which  has  been 
termed  "  tetrahydropapaverine  "  bv  Goldschmiedl   (Mon- 
at-h.    (lurn.,    1886,   7,  485;     1898,"l9,  324),   and   "1:2- 
dihvdropapaverine  "  by  Pyman  (Chem.  Soc.  Trans..  1909, 
95,   1010).     Pavine  is  always  formed  together  with  tetra- 
hydropapaverine   by   reducing    papaverine   with    tin   and 


hydrochloric  acid  ;  its  formation  is  not  due  to  the  presence 
of  impurities.  Laudanosine  and  N-methylpavine  were 
obtained  by  the  reduction  of  papaverine  methosulphate 
with  tin  and  hydrochloric  acid.  After  removing  the  tin 
salts,  laudaniisini'  was  precipitated  by  the  addition  of 
sodium  carbonate  and  N-methylpavine  was  obtained  by 
extracting  this  liquid  with  chloroform.  Laudanoauffl 
hydrogen  oxalate  crystallises  from  alcohol  in  fine  needles 
m.  pt.  163° — 165°  C.  (corr. );  when  crystallised  from  water 
it  melts  at  80° — 82°  C.  (corr.).  N-methylpavinc, 
( '.,11.  ,t  >4X.  crystallises  from  benzene  in  hard  prisms, 
m.  pt.  140° — 141°  C.  (corr.).  Several  salts  of  this  base, 
have  been  prepared  and  are  described.  Pavine  was 
heated  with  methyl  iodide  in  chloroform,  and  the  following 
substances,  which  had  been  formed,  were  isolated  :  X- 
methvlpavine  methiodide,  m.  pt.  118° — 119°  C.  (corr.); 
N-methylpavine  hydriodide,  m.  pt.  70° — 87°  C.  (corr.); 
pavine  hydriodide,  melting  at  about  265°  ('.  N-methyl- 
pavine is  not  reduced  by  either  tin  and  hydrochloric  acid 
or  by  sodium  and  amy!  alcohol. — F.  Shdn. 

Kola  [French  Codex,   1908)  :    Amount  of  caffeine  in  extract 

of .     G.  Allard.     J.  Pharm.  Chim.,  1910.  2,  122— 

124. 

Starting  with  kola  nuts  containing  a  normal  amount  of 
caffeine,  it  is  possible  to  obtain  therefrom  an  extract  which 
does  not  conform  to  the  Codex.  If  the  official  method 
be  strictly  followed  there  is  always  a  loss  of  3 — 4  per  cent, 
of  caffeine.  The  determination  of  the  caffeine  is  often 
made  on  nuts  previously  dried  at  100°  C,  whilst  the 
extract  is  prepared  from  material  not  dried  in  this  way. 
The  author  recommends  that  the  material  should  be 
extracted  till  a  colourless  liquid  is  obtained,  that  filtration 
should  be  dispensed  with,  and  that  after  the  alcohol  has 
been  distilled  off,  the  extract  should  be  concentrated  under 
reduced  pressure. — F.  Shdv. 

Thebainc  ;    Formation   of  pyrene  from .     M.   Freund. 

Ber.,  1910,  43,  2128—2130. 

The  author  has  confirmed  the  production  of  pyrene, 
m.  pt.  135°— 140°  C,  from  thebenol  by  distillation  with 
zinc  dust.  The  picrate  of  this  hydrocarbon  melts  at  21s 
220°  ('.,  and  forms  fine  red  needles.  In  thebaine  the 
complex,  .CH0.CH.J.N.CH3,  acts  as  a  bridge,  the  carbon 
atom  being  joined  on  to  the  phenanthrene  residue  in 
position  5  and  the  nitrogen  to  position  8  (Ber..  1905,  38. 
3236).  Analogous  observations  have  been  made  by 
Knorr  respecting  the  constitution  of  morphine  and  codeine 
(this  J.,  1907,  943).— F.  Shdn. 

Gynocardin  and  gynocardase.     ('.  W.  Moore  and  F.  Turin. 
(hem.   Soc.   Trans.,    1910,   97,   1285—1289. 

Under  the  action  of  hot  barium  hydroxide,  gynocardin 
(this  J..  1905,  558)  yields  barium  gynocardinate  and 
ammonia.  The  gynocardinic  acid  was  methylated  by 
means  of  methyl  iodide  and  silver  oxide,  when  methyl 
pentamethylgynocardinate,  f|6H,oO„,  was  produced. 
This  substance  is  a  thiols  oil  boiling  at  220°  C.  at  15  mm. 
On  boiling  with  dilute  sulphuric  acid,  it  resinifies.  The 
sodium  derivative  of  gynocardin,  C^H^OgNNa,  can  be 
precipitated  by  adding  excess  of  sodium  ethoxide,  or 
sodium  hydroxide  in  water,  to  a  solution  of  gynocardin  in 
alcohol.  It  is  soluble  in  water  and  methyl  alcohol.  Gyno 
cardase  (loc.  cit.)  rapidly  hydrolyses  gynocardin,  which  is 
only  slowly  hydrolysed  by  mineral  acids.  On  the  other 
hand,  gynocardase  acts  very  slowly  upon  amygdalin. 
Eraulsin  hydrolyses  amygdalin  rapidly,  but  acts  on 
gynocardin  slowly.  Salicin  is  hydrolysed  rapidly  by 
emulsin,  and  slowly  by  gynocardase.  Both  enzym 
have  the  same  rate  of  activity  towards  /mandelonitruY 
glucoside  (this  J.,  1909,  258).  '  Equimolccular  quantiti< - 
of  gynocardin,  amygdalin,  and  salicin,  were  boiled  for  2 
hours  with  a  2  per  cent,  aqueous  solution  of  sulphuric  acid ; 
the  amounts  hydrolysed  were,  respectively,  6-5,  5-0,  and 
78-7  per  cent.  Gynocardin  is  not  affected  by  diastase, 
and  maltose  is  not  changed  by  gynocardase.  The 
glucoside,  gynocardin.  and  the  enzyme,  gynocardase,  both 
belong  to  the  /J-series. — F.  Shdw 
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dale.     /■      ['lair  ptiliflri*     [IaUIiI   |       I.     Chiv.)  ; 

Pkarmacologicat    </«./'/  ../               E.    Perrot,      Bull.    Sci. 

Pharmacol.,    1910,   17.  -J.V1     i'r,L>.     Chem.   Zentr.,   1910, 
2.  SS  l 

Tin  fresh  branches  ol  the  plant  when  distilled  without 
oontact  with  steam  yield  0-0452  per  cent.  "I  essential  oil, 
..I  which  0-03H9  per  cent,  can  be  separated  From  the 
■queous  distillate  by  decantation  and  nuns:!  per  cent,  by 

«u!i   petroleum  ether.     The  extracted  oil   has 

tin'  ap.  gr.  0-9190  :ii  25°  C,  and  a  rotatory  power  of  about 
i'i    in  a   lim  nun.  tube.     The  decanted  oil  is  a  greeni  h 
yellow   liquid    ..1    so.  e-i    0-898-1    n<    25    ('   :  [n]ff  i   II 

It  is  x. >lu l>l<-  In  half  its  volume  of  'in  pei  cent  alcohol,  but 
on  addition  i.f  five  or  more  volumes  of  alcohol,  paraffins 
separate  from  the  solution.  The  oil  dissolves  in  so  per 
cent,  alcohol  only  mi  warming  to  50  C.  It  has  the 
saponification  value,  17-98;  ester  value  16*6;  esters 
reckoned  as  Unary]  acetate,  5-1  per  cent.  :  alcohols  pn  sent 
a-  eaters,  reckoned  as  liualool,  3-9  per  cent.  ;  saponification 
value  after  acetylation,  50-23;  total  alcohols  (as  liualool), 
14-4  per  cent.  The  "il  begins  to  become  cloudy  at  G  £, 
but  shows  no  signs  of  solidification  even  at  17"  C.  The 
Mmeous-alcoholic  extract  of  the  plant  contains  no  alkaloid 
or  glycoside,  but  considerable  quantities  of  a  brownish, 
I. in.  i  resin,  which  is  insoluhle  in  water,  soluble  in  dilute 
alkalis  and  ulcohol,  and  has  a  drastic  physiological  action 
similar  to  that  of  aloes.  The  essential  oil  has  a  narcotic 
action.  The  action  of  the  whole  drug  is  much  more 
powerful  than  that  of  the  resin  and  essential  oil  taken 
individually.  —A.  S. 


AsnfutiJa.     .1.     ( '.     I'nun  \     and     S. 
Pharm.  Conf..July,  1910.  Pharm.  J. 


\V.     Hunker.     Brit. 
I91M.85,  117—149. 


There  are  at  least  two  distinct  kinds  of  asafcetida  in 
European  commerce  one  in  the  form  of  masses  of  a 
reddish  or  purplish  red  tint  changing  ultimately  to  a  dull 
dark  brown,  and  the  other  in  the  form  "f  white  tears, 
sometimes  agglomerated  and  often  containing  pieces  of 
■tone  covered  with  the  dried  milky  juice:  the  while  tears 
after  many  years  acquire  a  pale  yellowish  brown  colour, 
but  never  become  purplish  red.  Experiments  with  typical 
commercial  samples  of  the  two  kinds  showed  that  whilst 
the  percentage  of  volatile  oil  in  the  tears  may  Bometimes 
equal  or  even  exceed  that  in  the  purplish  red  masses,  it  is 
in  general  slightly  lower.  In  both  kinds,  the  eon- 
tent  of  volatile  oil  varies  between  12  and  hi  |ier  cent. 
The  tears  however,  and  the  tinctures  prepared  therefrom. 
have  a  much  more  pungent  odour  than  the  "mass" 
Mafcetida,  and  from  comparative  experiments  with 
tinctures  pre)>ared  from  the  two  varieties,  it  was  found 
that  the  oil  from  the  tears  is  richer  in  sulphur  compounds. 

—A.  S. 


OH  of  anise;    Effect   <>/  age   on   th    composition   of . 

A.  W.  Knapp.  Brit.  Pharm.Conf.,  July,  1910.     Pharm.  J., 
1810,  85.  144—145. 

As  snowing  the  effect  of  age  on  oil  of  anise,  the  author 
dives  isis-  following  table)  the  results  of  the  examination  ol 
a  sample  of  Chinese  oil  from  star  anise  {II!  > 
over  twenty-three  years  old,  together  with  corresponding 
hares  [or  the  fresh  oil  and  for  a  sample  of  oil  eight  to  ten 
years  old.  examined  by  .1.  !•'.  Liverseege  (Report  of  the 
public  analyst   for   Birmingham,   fourth   quarter,    1909). 


'I  In  residui  aftet  evaporation  was  determined  bj  heating 

the  oil  in  a  shallow  dish  l-.i    I  hours  on  the  w  .it.  i   bath  mid 

17  bom-,  iii  the  water  oven.  I  hi  oil  which  had  bean  kepi 
for  23  years  contained  practical!)  no  anisic  aldehyde  oi 
anisic   acid   and   was   neutral   to   phenolphthalein,      It    i- 

concluded   that   the  ohangi    in   the   charactei    ol   tl d 

is  probabl]  due  to  polymerisation  ol  the  anethol  to  isanethol 
(liquid  dianethol),  ((  10H,  0)        V  S. 

Essential   oil    of    Robinia    psevdacacia.     F.    Elze.     Chem. 

Zeit.,    1910,   34.    Ml 
Large    quantities   ol    the    fragrant    bio    om     ol    Robinia 
psevdacacia,    which    is     widely    distributed     throughout 
Europe,  were  extracted  with  volatile    olvent  ,  thi  •    : 
evaporated,  and  the  residue  freed  from  fats  and  resins  by 
iii  .itmeiit    with   alcohol,      l  he  •     i  nl  isJ   ■  il    ■■■  i     dark   in 

Colour   and    when    diluted    with    alcohol    had    the   odour   of 

the  flowers.  Its  sp.  gr.  was  1-06  at  16  C  and  it  contained 
9  |lrl  cent,  of  estei     (i  di  nlat<  di     n     hyl  anthranilatc), 

and   a    relatively    large   ai I    of   indole      In   alcoholic 

solution  it  howed  a  Blue  fluorescence.  It  boiled  between 
lill  and  I .".( i  ('..  under  a  reduced  pressure  of  .",  mm.  In 
addition  to  the  compounds  mentioned,  there  were  also 
present  i  benzyl  alcohol,  a-terpineol,  heliotropin,  linalool, 
and  ketonic  oi  oldehydic  bodies  with  a  peach  like  odour. 
Bases  of  a   pyridine   nature  wen-  also   i  olated,  and   the 

presence  of  uernl   »;i-  regarded  BS    plobalilo.       C    A.   M. 

Sesquiterpcm  alcohols.     II.  Kimura.     Ber.  deutsch.  Pharm. 

(;,s..  1910,  20.  293-  297. 
As  the  author  has  already  obtained  solid  uocryptomeriol 
from  liquid  cryptomeriol  (this  J.,  1910.  4!!).  he 
endeavoured  to  obtain  solid  sesquiterpene  alcohols  from 
cedar  wood  oil  and  santalol.  By  the  use  ol  superheated 
-team  on  cedar  wood  oil  free  from  hydrocarbon-,  a  distillate 
was  obtained  which  deposited  crystals  of  oedrol  after 
standing  some  months.     When  the  same  oil  was  treated 

with  potassium  and  then  distilled  with  superheated  steam. 
the  solid  cedrol  was  deposited  from  the  distillate  iii  a  week 
or  two.  The  xanthate  of  this  oil  when  decomposed  yielded 
solid  cedrol,  behaving  in  this  way  like  cryptomeriol.  When 
santalol  was  converted  into  the  xanthate  and  decomposed, 

no  solid  i pound   was  ol, tamed,  but  the  optical  rotation 

changed  from  —  17     15'  to  — 5°.     No  crystalline  BubstaJ 
were  obtained  by  treat inu  these  alcohols  with  solid  carbon 
dioxide  or  ice,  nor  bj  the  action  of  acetone  on  the  potassium 
compounds.  —  F.  Sims. 

Chemical  change*  effected  '»/  rays  of  different  hinds.     111. 

Conversion  of  benzoic  add  inl mlight. 

i     Neuberg.     Bioohem.  Z.-its..  1910,  27.  271—272, 
Besides  uranium   compounds  (sec  this  J.,    Itms.    H 
other    metallic    salts    can    act    as    catalysers    accelerating 
chemical    reactions    caused    by    exposure    to    light     Foi 
example.  In  n/.oie  acid  when  exposed  to  sunlight  in  pret 

of  feme  salt-  i- verted  re  or  tees  rapidly  into  salicylic 

acid.  In  presence  of  a  considerable  quantity  of  I 
sulphate,  13  per  cent  ol  the  benzoic  acid  presenl  was 
convened  into  salicylic  acid  by  an  exposure  of  16  days 
in  June  in  Berlin,  whilst  in  Tenet irte  at  a  height  of 
li-.'iNi  in.,  the  same  result  was  attained  bj  an 
i  32  horns,  t  > i . i x  small  quantities  of  iron  compounds 
,,,.  needed;  fen  also  act  catalytically,  but   to  a 
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lesser  degree,  and  their  activity  depends  upon  the  pres 

of  oxygen.      No  formation  of  salicylic  add  takes  pla 
the   dark,    but    artificial   light    acta   similarly    to   sunli 

—A.  S. 

Hydrocyanic "Jacid  :     [Formation     of from     morphine, 

brucine,  awl  iiinillin}.  A.  Joriasen.  Bull.  Acad.  roy. 
Belf;..  Classe  dee  ad.,  1910,  224—233.  (hem.  Zentr., 
1910.  2.  Its. 

If  morphine,  hrueine,  or  vanillin  be  dissolved  in  excess  of 

dilute  (about  .V  1)  nitric  acid,  and  the  solution  allowed  to 
stand  for  several  days  at  the  ordinary  temperature,  small 
quantities  oi  hydrocyanic  acid  are  formed. —  V  s 

Denatured  alcohol  [methyl  alcohi!  on  of 

— — i»i   tincture    of    iodine.      G  Deniges.     BulL    Soc. 

Pharm.  Bordeaux.  April.  1910.  Xouveaux  Remedes, 
1910.  27.  306—308. 

Detection  of  nolhy!  alcohol.  Ten  c.c.  of  the  tincture,  in  a 
large  test-tube,  are  decolorised  by  a  solution  of  sodium 
thiosulphate  in  an  equal  weight  of  water.  The  tube  is 
then  fitted  to  a  tubular  condenser,  having  a  diameter  of 
at  least  7  or  8  mm.  and  ascending  vertically  60  cm.  before  it 
is  sharply  bent.  The  tincture  is  gently  boiled,  until  2  c.c. 
of  distillate  have  been  collected.  One  c.c.  of  this  is  then 
tested  as  described  in  this  J.,  1910,  451,  585. 

Detection  of  acetone.  To  1  c.c.  of  the  above  original 
distillate,  1  c.c.  of  water,  2  drops  of  sodium  nitropmssidc 
solution,  5  :  100,  and  2  drops  of  sodium  hydroxide^  solution 
(sp.gr.  1-332)  are  added;  after  mixing,  a  slight  excess 
(5  or  6  drops)  of  acetic  acid  (50  per  cent  )  is  added.  On 
agitating,  a  reddish-purple  colour  appears  if  much  acetone 
be  present,  or  a  pink  tint  with  smaller  quantities.  The 
presence  of  acetone  may  be  confirmed  by  treating  1  c.c.  of 
the  original  distillate  with  5  c.c.  of  water  and  5  c.c.  of 
mercuric  sulphate  reagent  (mercuric  oxide.  1  grm.  ; 
sulphuric  acid,  20  c.c.  :  water,  100  c.c).  The  tube  con- 
taining the  mixture  is  then  plunged  in  a  boiling  water- 
bath.  In  the  presence  of  acetone,  a  white  precipitate 
will  appear  in  1  to  10  minutes. 

These  tests  will  detect  the  presence  of  one  part  of  French 
denatured    alcohol    in    100    parts    of    tincture   of    iodine. 

—J.  0.  B. 

Duty-free  admission  of  chloroform  for  use  in  chemical 
tcorib  in  the  Netherlands.  Board  of  Trade  J.. 
Aug.   11,  1910.     [T.R.] 

The  Board  of  Trade  are  in  receipt,  through  the  Foreign 
Office,  of  translation  of  a  Dutch  Royal  Decree  of  the 
11th  July  providing  for  the  duty-free  admission,  under 
certain  conditions,  of  chloroform  for  use  in  chemical 
works  in  obtaining  extracts  from  vegetable  substances. 


Errata. 

This  J.  1910,  371,  col.  1.  line  3  from  top,  reverse  the  words 
"caffeine"  and  " theobromine." 

This  J.  1910.  450,  col.  2. line  XS  from  bottom,  for'  10   I 
read  "  100°  C."  ;    and   line    18  from  bottom,  for  "  calcium 
chloride"    read    "calcium    hypochlorite"     ("chlorinated 
lime  "). 

Patents. 

p.  Aminophenylarsinic  acid;    Manufacture  of .     A.  G. 

Bloxam,  London.  From  Act.-Ges.  f.  Anilinfabr., 
Berlin.  Eng.  Pat.  28,361,  Dec.  4,  1909. 
Considerably  increased  yields  of  p-aminophenylarsinic 
acid  are  obtained  by  heating  the  di-aniline  salt  of  arsenic 
acid,  As04H3,2C6H5.NH:,,  or  a  mixture  of  one  molecule  of 
aniline  and  one  mol.  of  the  mono-aniline  salt  of  arsenic 
acid,  or  of  two  mols.  of  aniline  and  one  mol.  of  ortho- 
arsenic  acid,  in  such  a  manner  that  the  water  formed  by 
the  reaction  is  wholly  or  substantially  retained  in  the 
reacting  mass.  The  heating  may  be  conducted  at  about 
200°  C,  in  which  case  the  reaction  is  complete  in  about 
one  hour. — T.  F.  B. 


Aliphatic   hydrocarbons    with    mort    than    one   double  bond; 

Process  for  tin   production  of .     Farbenfabr.  vorm. 

r.    Bayer    and   Co.,    Elberfeld,    Germany.     Eng.    Pat. 

8100.  April  4.  1910.  Under  Int.  Coin..  April  8.  1909. 
Saturated  poly-acid  bases  containing  at  least  fourcarbon 
atoms  (e.g.,  tetramethylenediamine  or  ffmethyltetra- 
methylenediamine)  are  completely  alkylated,  and  their 
salts  "converted  into  quaternary  ammonium  bases,  which 
are  then  heated  or  otherwise  treated  to  produce  the 
unsaturated  hydrocarbon.  Thus,  tetramethylenehexa- 
methyl  iodide,  obtained  by  the  action  of  methyl  iodide  on 
tetramethylenediamine  in  presence  of  alkali  hydroxide,  is 
converted  into  the  corresponding  hydrate  (e.g.,  by  means 
of  silver  oxide),  which  is  decomposed  on  warming  into 
water,  trimethvlamine.  and  divinvl.  In  a  similar  manner, 
methyldivinyl  (b.  pt.  33°— 34°  C.)  is  obtained  from  0- 
methyltetramethylenediamine. — T.  F.  B. 

Formic  acid  ;  Manufacture  of  concentrated .     0.  Imray, 

London.  From  Soc.  Chem.  Ind.,  Basle,  Switzerland. 
Eng.  Pat.  8438,  April  7.  1910. 
A  formate  is  gradually  introduced  into  a  mixture  of 
concentrated  sulphuric  acid  and  an  indifferent  diluent 
as  free  from  water  as  possible,  preferably  formic  acid, 
and  when  the  reaction  is  complete,  the  mixture  is  distilled 
at  ordinary  or  under  diminished  pressure. — 0.  R. 

Guanidint  compounds  ;    Process  for  mating .     Stock- 
holms     Superfosfat     Fabriks     Aktiebolag.     Fr.     Pat. 
412.219,    Feb.    1,    1910.     Under    Int.    Conv.,    Feb.   4, 
1909. 
Dicyanodiamide,  dicyanodiamidine,  or  their  compounds 
are  converted  into  the  corresponding  derivatives  of  guani- 
dine  when  they  are  heated  with  water,  under  pressure, 
to   suitable   temperatures  ;     in   some   cases   it   is   advan- 
tageous to  add  some  inorganic  compound  which  has  no 
oxidising    action,    such    as    barium    chloride.     Yields    of 
98  per  cent,  were  obtained  by  heating  40  grms.  of  dicyano- 
diamidine  nitrate,   dissolved  in   a  litre  of   water,   in  an 
autoclave  for  an  hour  at  165°  C.     Ammonia  and  carbon 
dioxide  are  the  by-products  of  the  reaction. — T.  F.  B. 

Urea ;     Process    for    making    salts    of .     Stockholm* 

Superfosfat    Fabriks     Aktiebolag.     Fr.     Pat.     412,220, 
Feb.  1,  1910.     Under  Int.  Conv.,  Feb.  4,  1909. 

Salts  of  urea  may  be  obtained  in  very  high  yield  from 
cyanamides.  particularly  calcium  cyanamide,  by  treatment 
with  mineral  acid,  the  concentration  of  the  acid,  tempera- 
ture, and  time  of  reaction  being  so  adjusted  that  little 
formation  of  dicyanodiamidine  and  other  compounds  takes 
place.  For  example,  by  treating  calcium  cyanamide  with 
10  per  cent,  sulphuric  acid  at  50°  C.  for  six  hours,  a  99  per 
cent,  yield  of  urea  sulphate  was  obtained  ;  again,  a  97  per 
cent,  yield  of  urea  hydrochloride  was  produced  by  boiling 
the  cyanamide  with  20  per  cent,  hydrochloric  acid  for 
15  minutes.  At  higher  temperatures  and  concentration 
of  acid  the  velocity  of  the  reaction  is  greater,  but  the 
yield  is  lower  owing  to  formation  of  dicyanodiamidine. 

— T.  F.  B. 

Pinene  ;      Catalytic     conversion     of into     campht 

British  and  Continental  Camphor  Co.,  Ltd.  Fr.  Pat. 
412.668,  May  7,  1909. 
Pinene  may  be  converted  into  camphene  by  subjecting 
it,  either  in  the  state  of  liquid  or  vapour,  to  the  action  of 
a  suitable  catalytic  agent  at  temperatures  between  200° 
and  300°  C.  The  following  substances  aro  mentioned  as 
being  especially  suitable  : — Alumina,  kaolin,  silica,  kiesel- 
guhr,  clay,  red  phosphorus,  calcium  phosphate,  and 
aluminium  phosphate.  It  is  stated  that  the  pinene  con- 
tained in  1000  kilos,  of  turpentine  oil  may  be  convorted 
into  camphene  in  ten  hours,  by  boiling  it,  under  a  reflux 
condensor,  with  50  kilos,  of  alumina. — T.  F.  B. 

Vanillin;     Process  for   preparing from    eugenol,    i»o- 

eugenol,  coniferin,  or  coniferyl  alcohol.     Genthe  und  Co. 
G.  m.  b.  H.     Ger.  Pat.  224.071,  May  19,  1908. 
The  known  processes  for  preparing  vanillin  by  oxidation 
have    various   disadvantages,  such   as    impure    products, 


v.       I  \l  V.  So.  I'M 
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'ow  yields,  oto.  It  is  now  proposed  to  treal  eugonol, 
boeugenol,  eoniferin,  01  coniferyl  alcohol  simultaneous!} 
with  sir  and   ultra-violul    rays,  at   temperatures  between 

ind  60    i.      Tlic  siili-tiim  .■  i"  I xidiscd  maj  be  used 

in  powder  or  in  solution  in  an  indilloront  solvont.  In  an 
example  of  the  preparation  of  vanillin  from  eugenol,  the 
yield  amounted  to  96  pei  i  i  nt.  ol  the  theoretical  \  ield. 

T.  F.  B 

Cinnamk  esters  of  hydroxyarylurethanes,  hydrazyarylureas, 

or   hydroxyarylthioureas ;     Process    for    preparing . 

f.    Cheni.    Industrie   in    Huscl.      t.Yi.    I'd.    224.107. 
Dec.  19.  1908. 

Cinnamic  esters  ol  hydroxyarvl  derivatives  ol  urethanes, 
unM.  or  thiourea,  are  prepared  bj  the  w  tion  of  cinnamic 
acid  or  its  anhv,  di  idc  ot  u  halo  >  uid<  |oi  :i  derivative  ol 
these),  with  or  without  a  condensing  agent  or  diluent,  on 
tminophenols  the  amino  group  of  which  is  substituted 
by  a  carboxyl  or  thiocarboxyl  group.  These  esters  are 
stated  to  lie  of  value  in  me. In  ine,  particularly  for  the 
treatment   of  tuberculosis. — T.  F.  It. 

Xanthine   bates  .     Process  for  preparing  halogenoxyaUcyl- 

substituted .     Cheni.     Werke    vorm.     Dr.    II.    Byk. 

Ger.   Pat.  224,159,  July  14,   1907. 

XANTHINE  bases  containing  a  free  imino-group,  when 
bested  with  halogen  derivatives  of  alkylene  oxides,  are 
oonvtrted  into  the  corresponding  liulogenhydroxyalkyl- 
xanthine  derivatives.  Thus,  by  the  action  of  epiohlor- 
hydrin  on  theophylline,  chlorohydroxypropyltheophylline 
is  formed  :  this  compound  is  converted  by  alkalis  into 
flihydroxypropylthcophyllino.     T.  P.  B. 

Alkyl  ethers  of  phenols  or  their  derivatives;    Process  lor 

preparing .     A.    Einhorn.     tier.   Pat.  224,160.  Oct. 

81,  190a 

Ai.kvl  ethers  of  phenols  or  their  derivatives  (the  alky] 
groups  may  also  he  substituted  by  basic  groups)  are 
obtained  by  heating  carboxyalkyl  esters  of  phenols,  either 
alone  or  in  presence  of  catalytic  agents  such  as  zinc  chloride, 
carbon  dioxide  being  evolved  in  the  process.  It  is  not 
Mary  to  isolate  the  carboxyalkyl  esters,  but  suffices 
to  heat  phenols  or  their  salts  with  chlorocarboxylic  alkyl 
esters,  the  alkyl  group  being  substituted  or  not. — T.  F.  B. 

Morphine  esters  of  acidyl  derivatives  of  aromatic  hydroxy- 

earboxulic    acids;     Process   for    preparing .     J.    D. 

Riedel  A.-G.     Ger.  Pat.  224,197,  June  io,  1909. 

New  esters  of  morphine  are  obtained  by  treating  morphine 
with  halogenides  of  acidyl  derivatives  of  aromatic  hydroxy- 
oarboxylic  acids,  Acidyl.O.Aryl.CO.X,  whore  X  represents 
halogen.  The  preparation  and  properties  of  p-acetoxy- 
benzoylmorphino  and  p-carbomethoxybenzoylmorphine 
arc  described. — T.  F.  R. 


mtmo-iodosalicylic  acid  amidi  ami  it.*  homologues  ;  Process 

for    preparing .     M.     Haase.     Ger.     Pat.     224,340. 

Dec.  18,  1908. 

The  amide  of  mono-iodosalieylic  acid  or  a  homologue  is 
obtained  b\  treating  salicylic  acid  amide  or  one  of  its 
homologues,  in  alkaline  solution,  with  a  solution  of  potas- 
sium iodide  containing  less  free  iodine  than  is  in 
for  the  conversion  of  all  the  amide  into  its  mono-iodo 
derivative— T.  F.  B. 


tine  derivatives  containing  alkyl  or  aryl  eubstituents  in 

the  alcoholic  hydroxyl  group  ,    Process  for  preparing . 

L.  Knorr.     Ger.   Pat.   224,347.  .March  31.  1908. 

When  halogen-codides  are  heated,  preferably  under 
pressure,  and  in  entire  absence  of  water,  with  an  alkali 
alenholate  or  an  alkali  phenolate  and  an  anhydrous  a]  ohol, 
an  alkyl  or  aryl  group  is  introduced  into  the  alcoholic  ■ 
hydroxyl  group  of  the  codeine. — T.  F.  B. 


Tuberculosis  ,    Process  (or  producing  a  preparation  for  tin 
diagnosis   and   cun    o\  W.    Sohnits.     Gar.    Pat. 

284,396,  Ipril  30,  1909.     Addition  to  Ger.  Pal   223,681, 
June  27,  1908  i  ae  this  J.,  1910,  977). 

Prai   Bultun     '.i  i  uberole  bacilli  are    I  ii  red  up  with  the 

nutrient  broth  on  which  they  have  been  cultivated,  and 
the  liquid  is  separated  from  the  bacterial  mass  by  pressure 
and  then  treated  with  ferric  oxychloride  as  described  In 
i  he  pi  incipal  patent,  — T.  F.  R. 

.)/.  rcwr.v  •>'  i  ■>;it.i.     :    ,//,, 

solulil,    compounds  of  th<  Farbenfabr.    v«m.    F. 

Bayer  und  Co.     G  i     Pat.  224,435,  April  14,  1909. 
Compounds  of  mercury  salicylic  acid,  easily  soluble  in 

water  and  -table  tou.inl,  alkali  In  dioxides  and  i  a  I  I  K  mat  08, 

are   obtaiuod    b\    treating    n    with    ainnio-fatt  \    acids  and 

alkalis,  or  by  first  treating  it  with  alkali  and  then  with  an 
amino-fatty  acid.  The  producte  possess  all  the  thera- 
peutic  properties  of   mei  dicylic  acid,  but  are  more 

active  owing  to  their  solubility. — T.  F.  B. 

Pyrimiilim     dcrirativrs    containing    mercury;     Process    for 

preparing .     Farbenfabr.   vorm.  F.   Bayer  und  Co. 

Ger.  Pat.  224,491,  April  28,   1909 

When  the  alkali  salts  ot  2.0  clm\  v  I  itninodihydropyr- 
imidine-3-acetic   acid.  CO.CH1.C:NH 

Nil. CO. N.i  B.COOMe* 
is  treated  with  a  mercury  compound,  mercury  is  intro- 
duced into  the  pyrimidine  nucleus  in  the  5-position. 
The  ilinxy  iniinodilivdriipynniidinc-acctic  acid  is  obtained 
bj  the  action  oi  cyanoacetic  acid  on  hydantoic  esters 
and    treating    the   intermediate  product   with  alkali. 

— T.  F.  B. 

Ketone  alcohols;    M  of .     1'.    V    Newton, 

London,     I'r farbenfabr.  vorm.   F.   Haver  und  Co., 

Eflberfeld,  Germany.     Eng.  Pat.  19,087,  Aug.  19,  1909. 

I'r.  Pat  109,403  of  1909  ;  this,).,  1910,  710—  T.  F.  B. 

Terpenes  from  turpentim  oils  :   Process  for  producing . 

A.  Skita.     Ft.   Pat.  411,012,  Deo.   18,   1909. 
See  Eng.  Pat.  13.902  of  1909;  this  J.,  1910,  900.— T.  F.  B. 

Coffee  ;  Process  for  extracting  caffeine  from .    R.  Hiibncr. 

Fr.  Pat.  412,076,  dan.   31,   1910. 

Ske  U.S.  Pat.  947,577  of  1910  ;  this  J..  1910,  293.— T.  F.  B. 


Extracting     caffeine     from    coffee. 
See  XIXa. 


I    S.    'Pat.     964/M  t. 


XXI.— PHOTOGRAPHIC       MATERIALS       AND 
PROCESSES. 

l'V  I   ! 

Photographic    screen-plates    lor    natural    colour   photography. 

II.  W.  11.  Palmer,  Tunbridge  Welle.     Eng.  Pat.  16.313. 

July  13,  1909. 
The  coloured  grains  for  preparing  Bcreen  plates  are  made 
from  ti.ni   c  ccanth  or  other 

t    Indian  oi  m  oi    like  gummy  substance"; 

the  material  is  stained,  hi  ' "  minute 

particles,   which   at.-   spic.nl   in  layer  on   plates 

coated  with  a  "  tacky  '  substanoe,  from  which  they  may 
absorb  moi  moisture  may  he  applied  to  them); 

they  are  then  pressed  to  Batten  them  into  a  continuous 
layer,  and  the  plati  i  finalli  coated  with  a  Tarnish  and  a 
panchromatic  emulsion  in  the  usual  manner.  If  desired, 
the  material  may  be  stained  in  the  necessary  odours  after 
itha-  aed  into  grains.     It  is  claimed  that  the  above 

pi  cress  produces  screen-plates  of  great  transparency  and 
brilliancy.— T.  F.  B. 


lids 
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Half-tons  plate*  for  printing  purposes.     J.  Oliver,  Oughti- 

bridge.     Bng.  Pat.  17,303,  Julj  26,  1909. 
I  iik  tower  or  depressed  surfaces  of  half-tone  printing  plates 
are  ooated  with  a  suitable  protective  varnish,  and  a   layer 
(or  layers)  of  copper,  silver,  or  other  metal  is  deposited  on 
the  printing  surface  by  electrolysis.  — T.  F.  B. 

Sensitised  aUnmenised  paper  for  photographic  purposes. 
C  Hollingsworth,  East  Dulwioh.  Eng.  Pat.  17.324. 
July  26,  1909. 

A  sheet  of  albumenised  paper  is  floated  tor  three  minutes, 

with  the  prepared  surface  downwards,  on  a  solution 
containing  1  oi,  of  silver  nitrate  in  In  oz.  of  distilled 
water;  the  adherent  solution  is  removed  by  slight  pressure 
between  blotting  paper,  and  the  sheet  is  then  floated,  with 
the  prepared  surface  upwards,  on  a  solution  containing 
/..  of  eitrie  acid  in  120  o?..  ol  water ;  it  is  then  imme- 
diately removed  and  dried.  This  treatment  is  said  to 
produce  a  paper  which  may  be  kepi  for  six  months  or  more 
without  deteriorating.  The  punts  are  toned  in  a  solution 
containing  2  grms.  of  gold  chloride  and  J  oz.  of  anhydrous 
borax  dissolved  in  10  oz.  of  water.  After  the  sensitising 
solution  has  been  used  a  certain  number  of  times  f2\  quires 
of  paper  for  180  oz.  of  solution)  it  is  strengthened  by  adding 
a  stronger  solution  of  silver  nitrate  containing  a  little 
ammonia  and  then  treated  with  a  "  purifying  solution  " 
made  by  dissolving  1  oz.  of  potassium  permanganate  in 
40  oz.  of  water.— T.  F.  B. 

Cellulose  acetate  :   Manufacture  of  films  of .     Knoll  und 

Co.  Fr.  Pat.  412,503,  Feb.  11,  1910.  Under  Int.  Conv., 
Feb.  16,  1909. 
In  the  manufacture  of  films  from  cellulose  acetate,  the 
solution  of  the  material  is  spread  on  smooth  surfaces  and 
fixed  by  liquid  precipitating  agents,  instead  of  by  evapora- 
tion. It  is  convenient  to  use  solvents  of  cellulose  acetate 
which  are  soluble  in  water,  and  to  fix  the  films  by  means  of 
water.  For  this  purpose  the  use  of  acetic  acid  as  a  solvent 
is  claimed. — J.  F.  B. 

Photographic  images  in  colours  ;  Process  for  obtaining 

Comp.  Gen.  de  Phonographes,  Cinematographes,  et 
Appareils  de  Precision.     Fr.  Pat.  412,517,  May  3,  1909. 

Photographs  in  natural  colours  may  be  obtained  by 
printing  successively  on  the  same  support,  freshly  emulsified 
for  each  printing,  from  three  negatives  of  the  same  subject 
taken  behind  suitable  screens,  and  toning  each  impression 
with  a  bath  which  will  produce  a  transparent  tone  comple- 
mentary to  that  of  the  screen  behind  which  the  negative 
was  taken.  The  process  is  especially  suitable  for  the 
production  of  coloured  cinematograph  films. — T.  F.  B. 

Colour  photography  ;    Process  for   preparing   a   polychrome 

paper    for .     M.     H.     Poinsot.     Fr.     Pat.    412,628, 

May  6,  1909. 
Paper  on  which  colour  prints  can  be  obtained  from  nega- 
tives containing  three-colour  (line)  screens,  is  prepared  by 
applying  to  sensitised  paper  a  system  of  coloured  lines 
which  will  register  exact  h  with  that  of  the  negative,  the 
yellow,  blue,  anil  red  lines  of  the  paper  screen  registering 
with  the  violet,  orange,  and  green  lines  of  the  negative 
screen,  respectively.  The  screens  are  prepared  in  the  usual 
manner  by  three  staining*,  the  first  and  second  of  which 
are  followed  by  the  application  of  a  ie<eive  of  fatty  ink  and 
the  dccolorisation  of  the  exposed  support. — T  F.  B. 

Photographic  paper  for  producing  grained  photographs,  / 

its  preparation.  A.  Albert.  Fr.  Pat.  412,811,  Jan.  28, 
19|i>.     Ondur  Int.  Conv.,  Jan.  29,  1909. 

In  order  to  prepare  papers  on  which   negatives  can   be 

printed  producing  black  and  white  prints,  without  half- 
tones, the  sensitive  surface  of  the  paper  is  covered  with  a 
number  of  separated  grains,  suitably  coloured  to  prevent 
the  printing  of  the  half  tore  -.  Tie  .'tains  may  be  applied 
by  a  printinc  process  or  by  spraying  a  coloured  solution  on 
the  surfaces  of  the  paper. — T.  F.  B. 


Carbon  tissues  for   <<->    in  colour  photography.     K.  rliflon 
and  A.   E.   Wells.     I',.    Pat.   412.043,  Jan.  29,   1910. 

See  Eng.  Pat.  23,273  of  1908  ;  this  J.,  1010,  373.— T.  F.  B. 


XXII.— EXPLOSIVES;    MATCHES. 

Explosives  :    Report  of  the  Chief  Inspector  of for  Cape 

Colony,  for  the  year  ending  Dec.  31,   1909. 

The  following  table  gives  the  amount  and  values  of 
explosives  imported  into  the  Colony  for  the  years  1908 
and   1909. 


1909 

1908 

1909 

1908 

Dynamite  blasting  com- 
pounds and  powder  . . 

Fuse      

lb. 

479,050 

43,210 

nil 

lb. 
4,374,050 
41,602 
2:17,449 

£ 
16,909 
4,907 

nil 
12,161 
11,661 

£ 

149,039 

4,437 

16,620 

9,914 

13,595 

The  reduction  in  the  quantity  of  explosives  imported 
amounted  in  value  to  £147,967.  The  reason  for  this 
decrease  in  imports  was  not  due  to  decrease  of  consump- 
tion, but  to  increased  facilities  provided  for  manufacture 
in  South  Africa.  The  output  of  the  Cape  Explosives 
Company  at  Somerset  West  amounted,  during  the  year, 
to  a  total  of  346,761  cases  of  50  lb.  each,  an  excess  over 
the  previous  year  of  31,858  cases.  6132  cases  were  for- 
warded to  Australia.  The  development  of  this  oversea 
trade  was  retarded  by: —  (1)  Opposition  in  Australia  to 
the  use  of  explosives  made  in  South  Africa,  and  to  the 
fact  that  coloured  labour  is  partly  employed  at  the  Cape 
Explosive  Works.  (2)  By  the  disadvantage  arising  from 
the  Australian  Government  allowing  a  preferential  rate 
on  explosives  manufactured  in  Great  Britain  but  not  on 
those  manufactured  in  South  Africa.  (3)  Questions 
raised  regarding  the  quality  of  the  explosives. 

— G.  W.  McD. 

Trinitrotoluol.     Times,     Aug.  5,   1910.     [T.R.] 

An  Ordtr  in  Council  has  been  made  exempting  trinitro- 
toluol from  the  provisions  of  the  Explosives  Act,  1875,  when 
in  process  of  manufacture  and  when  kept  or  sold  ;  also 
when  conveyed  or  imported,  provided  it  is  packed  in 
staunch  and  substantial  barrels  or  in  cases  constructed 
of  wood  not  less  than  one  inch  jn  thickness. 


Erratum. 

This  J.  1910,  299;  col.  1,  line  17  from  top,  for  "3m." 
read  "  30  m." 

Patents. 

Black    powdi  r   and   other   explosives  ;    Apparatus  for  the 

manufacture  of .     F.  I.  du  Pont,  Assignor  to  E.  I. 

du    Pont    de    Nemours  Powder    Co.,  Wilmington,  Del. 
U.S.  Pat.  964,550,  July  19,  1910. 

The  apparatus  consists  of  a  receiving  chamber  with  a 
heated  closed  lower  portion,  through  which  passes  a 
travelling  belt  having  on  its  outer  portions  orifices  or 
perforations  and  intermediate  perforations  to  receive  the 
material  to  be  formed,  whilst  means  are  provided  for 
covering  the  first-named  perforations  to  prevent  them 
receiving  material. — C.  A.  M. 

Explosives  ;    Method  of  considerably  increasing  the  power 
of .     M.  Mallet.     Fr.  Pat.  412,751,  Feb.  17,  1910. 

I'm.  explosive  is  wrapped  around,  wholly  or  partially, 
with  one  or  more  sheets  of  a  plastic  explosive  material 
capable  of  instantly  developing  sufficient  heat  to  bring 
into  rapid  and  complete  interaction  the  ingredients  of  the 
inner  explosive.     Thus,   as  an  example,  it  is  suggested 
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>i  li  ii  plastic  gelatinised  sheel  can  bo  made  !■ 
■  ■•■lit .  of  nitroglycerin  and  M  to  II  pi 
»(  collodion  cotton.     ( '.   V  M. 

Smoktlts*  powder.     II.  Maxim.     Fr.  I'm.  112,020,  Jan.  29, 
1910. 

Sill's   Pal . '1.-.1.11..-1  1910;  this  J.,  1910, 518.— T.  F.  B. 


XXIII.     ANALYTICAL  PROCESSES. 

Indicators  ;  Quantitative  application  <>/  (In  theory  of to 

volumetric  analysis.  A.  V.  Noyes.  J.  Amer.  t'liem.  Soc., 
1910,  32.  816—861. 
A  length Y  mathematical  treatment  nf  t  ho  theory  of 
Indicatora  applied  to  volumetric  analysis  is  given.  All 
Indicators  probably  exist  in  two  differently  coloured 
structural  forms  in  equilibrium,  tho  pair  of  tautomeric 
substances  showing  sharply  differentiated  colours  in  acid 
and  alkaline  solution.  The  indicator  can  bo  treated  in 
titrations  as  a  single  acid  or  base  having  an  ionisation 
constant,  which,  though  really  a  function  of  three  equili- 
brium constants,  can  be  determined  by  the  colour  changes 
exhibited  in  solutions  of  various  hydrogen  ion  concentra- 
tions, or  by  methods  such  as  the  measurement  of  the 
electrical  conductivity  of  the  indicator  acid  or  base  or  the 
ol  the  hydrolysis  of  its  salt.  The  proportion  of  tho 
Indicator  acid  converted  into  its  salt,  or  of  the  indicator 
base  liberated  from  its  salt  depends  on  tin'  ionisation 
constant  (Ku  or  Km)  and  on  the  hydrogen  ion  concentra- 
tion (H4).  The  end  point  of  the  titration  is  defined  as 
the  condition  when  a  definite  proportion  («)  of  the  indicator 
as  shown  by  the  colour  is  so  transformed.  The  term  indica- 
tor function  is  given  to  the  expression  K,(l — a)/o=k. 
The  limits  within  which  the  fraction  transformed  can  be 
varied  are  considered  ;  in  the  case  of  soluble  one-colour 
indicators  such  as  p-nitrophenol,  variation  from  0T  to  25 
percent,  is  suggested  as  possible  :  in  the  ease  of  two-colour 
indicators  like  methyl  orange  the  range  is  much  smaller, 
since  the  fraction  transformed  must  bo  large  in  order  that 
'lour  may  not  be  masked  by  the  colour  of  the  un- 
transformed  part.  Mathematical  expressions  are  deduced 
for  determining  the  fractional  error  (FE)  incurred  in  the 
titration  of  all  types  of  acids  and  bases  and  likewise  for 
the  maximum  and  minimum  values  which  the  indicator 
function  (k)  may  have,  without  giving  riso  to  a  fractional 
error  numerically  greater  than  tho  assigned  value.  The 
deduotion  is  made,  amongst  others,  that  it  is  advantageous 
to  titrate  in  a  solution  as  ,  oncentrated  as  possible  whenever 
the  titration  is  sensitive  to  error  and  a  strong  base  or  acid 
is  involved  in  it.  Finally  the  approximate  expressions 
for  the  maximum,  minimum  anil  best  values  of  the 
indicator-function  are  tabulated  for  the  titration  with  a 
largely  ionised  base  or  acid  of  all  possible  varieties  of  acids 
and  bases.  In  an  appendix  the  ionisation  constants  of 
indicators  are  given  as  : — Dimethvlaminoazobenzene, 
I  10—*;  methyl  orange,  S  10 — ':  p-nitrophenol, 
10— «;  rosolic  acid,  1  10— 8;  alizarin,  9x  10— 9 ; 
line,  2  10— •  ;  phenolphthalein.  2  10— M.  The 
provisional  value  of  the  indicator  function  attainable  with 
some  of  these  is: — Dimethvlaminoazobenzene,  7  X  10— »  ; 
methyl  ..range.  5  l11  ';  p-nitrophonol,  9  X  10 — s  to 
1     10— i;  phenolphthalein,  4     lit-9  to  a     10— 1". — E.F.A. 

Litmus  solution  .    Preparation  nf  a  sensitive  and  stable  . 

A.  Pusohel.  Oesterr.  Chem.-Zeit.,  1010.  13,  185—186. 

Oh  hundred  grins,  of  commercial  litmus  are  extra 
.uili  successive  quantities  of  hoi  water  until  the  united 
t-  measure  WOO  c.c.  The  extract  is  then  allowed 
to  settle,  preferably  at  a  low  temperature,  and  the  clear 
solution  is  decanted  and  evaporated  to  a  volume  of  about 
200  c.c.  After  filtration,  the  solution  is  diluted  with  watei 
to300c.c.,  100  c.c.  of  16  per  cent,  sulphuric  acid  are  added, 
and  the  mixture  is  heated  on  a  water-bath  for  4  hou 
The  flocculent  precipitate  formed  is  separated  by  filtration 
and  washed  with  cold  water  until  all  sulphuric  acid  has 
been  removed  and  the  faintly  red  wash  water  becomes 


bright  blue-  win  ii  rendered  alkaline.  I  he-  pi .  .  i  pi(  ,il ..  n 
the  filter  is  then  dissolved  in  about  100  0.0,  ol  Ic.l  u|.  oh.,1. 
tlie  latter    Iming    pi  cured    in   small   ipianiilie     ,u    a    I 

ihe  Biter;  a  few  drops  < >t  ammonia  ma\   be  added  to  the 

lator  quantities  d  alcohol.      The  alcoholic  sc  dul  i s  new 

evaporated  to  dryness,  the-  n    i  In.    i  a  coo 

"l  hot  water,  and  the  solution  is  neutralised.     U  .  r  S 

linrium  :       Determination       of    — [as  It, 

Buybrechts.     Hull.  Soo.  <  him.  Belg.,  1910, 24, 281     288. 

Kksi  l.rs  of  experiments  are  given  which  are  considered  td 
indicate  that  lor  the  accurate  determination  ol   I 
sulphate,    it    is    best    tec    use    a    considc  rabli  -s   d    the 

precipitant    (ammonium    sulphate)    and    to    work    with    a 

solution  containing  about  0-6  per  cent,  of  free  hydrochloric 

acid.      (Compare  this, I.,  1910,  624.)— A.  8. 

Phosphoric  acid  and  ammonium  phosphate  :  I  l>>  U  rmination 

of J.     T.  E.  Wollis.     Brit.  Pharm.  Cbnf.,  July,  1910. 

Pharm.  J.,  1910,  85.  137—138. 

The  author  finds  that  the  official  (B.P.)  method  for  the 
determination  of  phosphoric  acid  is  considerably  improved 
if  the  acid  bo  evaporated  with  excess  of  heavy  magnesia 
instead  of  with  lead  oxide.  For  the  dilute  a.  id,  B  weighed 
quantity  is  added  to  an  excess  of  recently  ignited  i 
and  nftei  evaporation  on  the  water-bath,  the  residui 
ignited  till  of  constant  weight.  In  the  case  of  the  concen- 
trated acid,  tin  magnesia  is  added  cautiously,  and  in  small 
quantities  at  a  time,  to  the  ac  id.  The  percen  ■<•■  of 
phosphoric  acid  in  ammonium  phosphate  can  also  be 
readily  determined  by  mixing  the  ammonium  sail  with 
excess  of  magnesia  and  igniting.  Di-ammoniuiii  phosphate 
of  the  purity  demanded  by  the  British  Pharmacopceia  d 
not  redden  blue  litmus  paper,  and  it  is  suggested  that  this 
should  bo  mado  an  additional  official  test,  since  it  would 
exclude  many  commercial  samples  of  the  salt  deficient  in 
ammonia. — A.  S. 

Vanadium  and  chromium  ;    The  use  of  potassium  ftrri- 

cyanide  in  alkaline  solution  for  the  determination  of . 

H.  E.  Palmer.  Z.  anorg.  Chcm..  1910,  67.  44s  | .„■; 
Amer.  J.  SeL,  1910,  30,  141—145. 

The  method  is  based  upon  the  reactions  represented  by  the 

equations  : — 

V,04+2K,Fe(CN),    2K0H=V,0,    iK.F.d  .\  i,;     ff,0, 
CT203  +  t5K3Fe((  Xi,,     6K0H= 
21  M),  -r  HK.,Fe(CN)6  +  3H..U  and 

5K4Fe(CN)6  +  KMn04+4H2S04  = 
5K3Fe(CN)6  +  3K2S04  +  MnS04  +4H.O. 
For  the  determination  of  vanadium,  tho  solution  is  rcslu 
if  necessary,  by  means  of  sulphur  dioxide,  af tor  acidifying 
with  hydrochloric  acid,  and  excess  of  sulphur  dioxide  is 
removed  by  boiling  in  a  current  of  carbon  dioxide.      The 
solution  thus  prepared  is  mixed  with  at  least   lo  times  the 
theoretical    quantity    of    potassium    ferricyanide   and    a 
solution  containing  li  grins,   of   fcotassiunt   hydroxide 
lotal   volume  of   solution   amounting  to   not   more   than 
100 — 125  c.c.     The  vanadium  is  then  removed  as  barium 
vanadate    by    adding    barium    hydroxide,    allowing    the 
precipitate  to  settle,  and  filtering  throu  .  and  the 

filtrate  and  washings  are  finally  acidified  with  hydrochli 
acid  and  titrated  with  permanganate.  Chromium  is 
similarly  reduced  and  oxidised,  and  the chromate eliminated 
by  precipitating  with  barium  hydroxide;  the  tiltr.it. 
then  acidified  with  hydrochloric  acid  and  titrated  with 
permanganate  by  Bollenbach's  method  (this  J.,  1908, 
1058);  IS  times  the  theoretical  quantity  of  ferricyanide 
should.  how.\.r.  be  used.  A  correction  must  be  made  for 
the  quantity  of  permanganate  used  by  the  ferrii  yanide. 
For  the  determination  of  vanadium  and  chromium  in 
presence   of   each    other,    tl  in,   containing    both 

elements  in  the  higher  stage  d  oxidation,  is  divided  into 
2  parts  ;  one  pari  is  redw  edand  oxidised  as  above,  and  then 
after  standing  for  a  few  minutes,  barium  hydroxide  eolation 
is  added,  to  precipitate  barium  chromate  and  vanadate, 
which  are  filtered  off,  and  the  filtrate,  acidified  with  dilute 
hvdrochloric  acid,  is  mixed  with  a  known  quantity  of 

e  2 
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permanganate  in  excess  and  titrated  with  N/20  potassium 
ferroeyanide ;  the  othe,r  part  (100  0.0.)  is  mixed  with 
10 — 15  c.e.  of  gla>'ial  acetic  acid  and  hydrogen  peroxide 
and  is  boiled  .'or  some  minutes  ;  it  i.~  then  diluted  and  lead 
acetate  solution  is  added,  with  vigorous  stirring,  after  which 
it  is  boiled  and  filtered  (by  moans  of  asbestos),  and  the 
precipitate  of  lead  vanadate  is  washed  and  dissolved  in 
potassium  hydroxide  solution  ;  the  solution  is  strongly 
acidified  with  sulphuric  acid,  and  the  vanadium,  after 
reduction  by  sulphur  dioxide,  is  determined  by  titrating 
the  hot  solution  with  permanganate.  By  subtracting  the 
volume  of  permanganate  solution  from  that  previously 
used,  the  amount  required  by  the  chromium  present  is 
obtained. — F.  Sods. 

Nitrogen  ;     The    Kjelduhl    determination    of in    fatty 

substances.     J.  A.  Brown.     Chem.  News.  1910.  102.  51. 

The  frothing  which  takes  place  during  the  distillation  part 
of  the  process  when  fatty  substances  have  been  digested 
with  the  sulphuric  acid,  may  be  prevented  by  diluting  the 
acid  mixture,  and  boiling  it  down  to  a  volume  of  about 
40  c.c.  The  alkali  is  then  added  and  the  determination  is 
carried  out  in  the  usual  way.  The  fatty  acids  which  cause 
the  frothing  of  the  alkaline  liquid  appear  to  be  identical 
with  the  insoluble  volatile  fatty  acids  obtained  in  the 
Reichert-Meissl  distillation  of  butter  fat. — VV.  P.  S. 

Determination  oj  cellulose,  and  its  application  to  wood  and 
materials  used  in  paper-mating.  Dmochowski  and 
Tollens.     See  V. 

Determining    sulphur   trioxide    in    fuming   sulphuric   acid. 
Vernon.  See  VII. 


Colloidal  barium  sulphate.     Kato.     See  VII. 

Gravimetric    determined  ion    of    sulphuric   acid   in   presence 
of  alkali  metals.     Kato  and  Noda.     SeeYII. 

Volumetric   determination    of   hydroferrocyanic   and   hydro- 
ferricyanic  acids.  Muller  and  Diefenthaler.  See  VII. 


Dtttcting  small  quantities  of  cyanogen  [cyanides,  thiocyan<des, 
etc.]  in  mixtures.     Lockermann.     See  VII. 


Sulphur  in  pyrites,  burnt  pyrites,  and  stdphedes  ;  Determina- 
tion of .     Zehetmayr.     See  X. 

Determination  of  the  physiologiceU  condition  of  yeast  by  its 
multiplication,     Henneberg.     See  XVlII. 

Komarowskys  colour  reaction  for  fusel  oil.      Von   Fellen- 
berg.     See  XVI II. 

Disinfectants;     The    bacteriologiced    letting    of ;     and 

the    results    as    affected    by    varying    conditions.     ('.    T. 
Kingzett  and  R.  ('.  Woodcock.     See  XfXii. 


Detecting    denatured    alcohol    [methyl    alcohol    anil    acetone] 
in  tincture  of  iodine.     Deniges.     See  XX. 

Patents. 

Gas  calorimeter  :    Recording .     C  H.  and  F.  ( !.  Beas- 

ley,  Smethwick,  and  R.  H.  Bradbury,  Oldburv.  Kng. 
Pat.  16,647,  July  US,  1909. 
The  combustion  chamber  is  a  copper  vessel  at  tin-  upper 
end  of  a  long  copper  cylinder.  The  burner  is  a  double 
cylindrical  mantle  of  non-corrosive  material,  preferably 
silica,  but  may  be  of  any  construction.  It  is  mounted 
on  the  end  of  a  long  tube,  which  is  carried  by  a  solid 
cylindrical    block    which,    when   the    burner   is    placed    in 


position  in  the  combustion  chamber  after  being  lighted, 
closes  the  lower  opening  of  the  cylinder  below  the  com 
bustiorj     chamber.       The     outlet     from     the     combustion 

chamber  is  a  pipe  near  the  top,  which  is  carried  spirally 
downwards  round  the  copper  cylinder,  and  delivers  the 
products  of  combustion  at  the  bottom  of  the  instrument. 
whence  they  either  escape  into  the  air  or  can  be  con- 
veyed into  an  apparatus  for  analysis.  Tin-  whole  of  this 
apparatus  is  contained  in  a  closed  water  jacket,  the 
supply  for  which  is  drawn  from  a  tank  carried  on  pillars 
above  the  jacket,  where  a  constant  level  is  maintained  by 
the  u^ual  weir  arrangement.  The  water  Hows  out  of  this 
tank  by  a  vertical  tube,  provided  with  a  telescopic  arrange- 
ment to  adjust  the  rate  of  flow,  through  a  quartz  or  s.'lass 
jet,  and  falls  into  a  deep  cup,  the  bottom  of  which  is  a  little 
below  and  the  top  considerably  above  the  top  of  the 
water  jacket.  From  this  cup  it  travels  by  a  tube  to  the 
bottom  of  the  apparatus,  so  that  it  enters  the  jacket  at 
the  bottom.  It  leaves  the  jacket  by  a  tube  at  tie  to] 
and  falls  into  a  receiver  with  a  vertical  partition,  arranged 
so  that  by  rotating  the  receiver,  the  water  can  be  either 
run  to  waste,  or  collected  for  a  given  time  and  weighed. 
The  gas  is  passed  in  through  a  meter  under  pressure,  and 
is  mixed,  by  a  fan  and  injector  arrangement,  with  a 
quantity  of  air  enough  to  burn  it.  The  mixed  gases  pass 
through  a  coil  of  pipe  in  the  water-tank  so  as  to  attain 
the  temperature  of  the  feed-water,  thence  through  a 
water-vessel  to  become  saturated  with  water-vapour, 
and  finally  to  the  burner.  A  constant  difference  of  tem- 
perature is  established  between  the  incoming  and  out- 
flowing water,  from  which,  and  from  the  rates  of  flow  of 
gas  and  water,  the  calorific  value  is  calculated.  To 
measure  and  record  this  difference  of  temperature,  metal 
vessels  are  placed  in  the  entrance  cup  and  in  the  watc 
jacket  above  the  combustion  chamber,  and  are  connect  \d 
by  capillary  metal  tubes  with  aneroid  boxes,  each  thermal 
metric  system  being  filled  with  oil.  The  expansion  or 
contraction  of  the  oil  causes  alteration  of  shape  of  the 
aneroid  boxes,  and  the  differential  effect  of  these  is  com- 
municated by  a  system  of  levera  to  a  thin  metal  strap 
wound  round  the  axis  of  a  pen  lever  working  against  a 
revolving  cylinder  in  the  usual  way. — J.  T.  D. 

Gas  analysing  apparatus  ;    AidanuUic .     C.  Hohmann. 

Leipzig,  Germany.     Eng.  Pat,  19,297,  Aug.  21,  1909. 
See  Ger.  Pat.  212,338  of  1907  ;  this  J.,  1909,  1105.— T.  IMS. 

Gas ;     [Apparatus    for]    the    analysis    of .     S.    G.    n 

Dicker,   London.     From  The   Underfeed  Stoker  Co.  of 
America,  Chicago.     Eng.  Pat.  28,467,  Dec.  6,  1909. 

Skk  Fr.  Pat.  410,068  of  1909 ;  this  J.,  1910,  844.— T.  F.  B. 

Ebullioscope  ;     Fractionating    for    the     analysis    of 

alcoholic  liquids.     P.  Beraud.     Fr.  Pat.  412,574,  Feb.  12, 
1910. 

Fat  in  milk  and  other  dairy  products  ;    Process  for  rapidly 
determining .      Fr.  Pat.  412,559.     See  X\\\. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

Colours  assumed  by  colourless  solutions  of  colourless  sub- 
stances, on  solidification  of  their  solvents.  D.  Gernez. 
Comptes  rend.,  1910,  151,  272—275. 
Fused  phosphorus  dissolves  a  small  amount  of  metallic 
mercury  to  a  colourless  solution  ;  on  cooling  this  remain 
superfused,  but  on  seeding  with  a  minute  quantity  of 
solid  phosphorus,  the  mercury  is  thrown  out  of  solution 
as  the  phosphorus  solidifies,  and  the  whole  becomes 
black.  Similar  phenomena  occur  with  solutions  of  mer- 
curic iodide  in  many  organic  solvents  in  which  it  is  but 
slightly  soluble.  Solutions  in  fused  paraffins,  naphtha- 
lene, spermaceti,  stearic  acid,  heated  to  100°  C.  and  then 
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rspi.lh  cooled,  hccomi   immediately   yellow  on  Bolidil 
fn>m  lliiu  mi'rourii    iodide,  which  gradually 

qhangr*  to   tin    nil   form,     Solutions   in   chloral   hydrate, 
limit. .1  I..  Tu   i1.  in   in  rth\  lui.  than.',  resprcinol,  01 
.In. I.   heated   i..   Uti   i '.,   behave   similarly,  I    the 

transformation  from  yellow  to  red  is  very  much  more  rapid. 

Solutions  in  formamhde,  aalol,  menthol,  thy I,  01  benzo 

phenolic,  remain  suiierfuseil  when  i led;    bul  on    ei 

with    ill.-   solidified   solvent,  solidification   and    separation 
of  the  yellow  iodidi   occur,  Followed  by  tHe  slow   ti 
■nation  int..  the  red  form.     The  phenomenon  i-  similar  to 
that  in  the  c»xe  of  the  solution  of  meroury  in  uhosphi 
gavi'  thut   the  rate  oi   propagation  ol   the  solidification  is 
Wrj    iniii  ih  slower.  —J.  T.  I i. 


Filtration     of .     A.      Schoep. 

Bull  800.  China.   Belg.,   1910,  24.  278—280 

to  compare  the  action  ol  .1  filter  with  that 
of  a  sieve:  owing  to  electrical  phenomena,  adhesion,  and 
adsorption  bv  the  filter  ol  the  substance  in  suspension, 
partirl.s  much  smaller  than  the  pores  of  t In-  filter  may  In- 

retained   by   the   latter.      In   filtration   il gh   collodion 

membranes   and    in    the   ''ultra-filtration"    of    Bechhold 

-Ins  .1..  1906,  1177:  1907,  993:  also  Hatschek,  this 
J.,  1910,  125),  a  certain  pressure  (from  0-2  to  10  atmo 
spheres)  1-  needed.  The  author  has  succeeded  in  pre 
paring  membranes  In   means  ol  which  he  lias  (1)  filtered 

lUoidal    solution   of   iron   hydroxide,   (2)   separated   a 

mixture   of    Prussian    blue   and    haemoglobin    in    aqui a 

solution,  (3)  separated  colloidal  arsenic  sulphide,  and  (4) 
obtained  a  perfectly  clear  serum  bj  the  filtration  of  milk, 
without  the  use  ol  external  pressure.     The  membranes  are 

tposed  "i  ■  illodion  modified  by  the  addition  ol  1 

nil  and  glycerin  to  the  nitrocellulose  solution.  By  varying 
the  proportions  of  the  components,  membranes  of  any 
desired   permeability  can  be  prepared      A.  S. 
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I  hi:    1  ,S.    Deputy   1  onsul  1  ieneral   al    Frankfi  1 

iliai  1  lei  111. 1'n     ■  hi  mi.  al  iii'iu  1 1  ie    have  in  1  hi    Bi  1  foui 

months  ol  :   increased  theii  export     bj   about   26 

per  cent.,  iparod  with  the  corresponding  period  ol 

year,  the  valui  0,000  again  I    (43  300,000. 

In  s|.it.-  ..1  the  high  1  1  mil  rates  undoi  the  new  law,  thi 
exports  to  the   United  States   have  not   diminished.     So 
far  the  profits  exceed  those  oi  last  year,  while  Btocl 
poods  are  lower.     The  new  chemical  factor]    at    II. 
is  competing  stronglj  with  the  Badische   Iniline  and  - 
Works   in    tin.   sale   of   synthetic    indigo;     the   factories 
producing  tannin  and  other  1  inning  stufl  com- 

peting;   with     each    other.     The     works     manufactu 

artificial    fertilize!      have    alreadj    felt    th mpetition 

coming  from  the  sale  of  nitrogen  preparations  extra< 
from  the  air.     The  tatter,  il  1     1  ited,  will  soon  be  avail 
able  in   large  quantities   for   the    world    market  .    ij   the 

largo    plants  which    have    Ixwi    in   coin I    erection    in 

N"i  .1.'  \     '"     1 11 mplution. 


Census  of  Prodwh, hi  (1907).     Preliminary  tal 

in.]  th,    results  of  tin   returns  n — ed  under  tin   Census 
of  Production   Act,   1906.     [1  d.  6254.]   1910.     Pri 

(Ken  this  J.,    litlll,   652.) 

1  in;  following  -Inn!  statement  shows  (or  tin-  I'mt.-I 
Kingdoms  a  whole  thi  [rose  output,  the  cost  of  materials 
i.  the  amount  paid  tin  work  given  out  to  ■  .t h..r  lirms, 
the  "  net  output  "  as  above  delineil,  the  mini  her  mn  ployed, 
and  the  net  output  per  person  employed  foi  the  industries 
covered  by  the  present  report: — 


\\  ork  given 

\.l 

\.  '   Output 

■  ■         lutput. 

out. 

.     9  ol 

Person 

per  person 

Selling  value 

fir  value  ol 

ila  osed 

Vmoiint  paid 
to  other 

column  il) 

ployed 
outworkers 

empl 
texcindlng 

■ 

cost. 

•  ,\  >T  CO  111  nil-. 

work  done 

linns. 

in  1  .  : 

Total. 

outworkers). 

. 

(1) 

1 

(3) 

W 

(5) 

(in 

£ 

£ 

£ 

£ 

£ 

Iron  mines  under  the  Metalliferous 

Mines    Regulation    Act   ami   Iron 

(Juarrir-            

1,970,0(10 

i.(,  . 

244, 

1  TJi;  nun 

1  if008 
17,99  5 

ir.7 

Hlnea  other  than  coal  and  Iron   .... 

1,201, 

■17 

Copper  and  brass  factories  aud  work- 

in  ips (smelting,  rolling  and  casting! 

17,0* 

14,058 

29, 

'    •  12  nnu 

1IU 

Brass  factories  and  workshops  i  finished 

goods)       

6,315,000 

3,1    5,1 

U.s, iiiiii 

3,149, 

tin,   sine,   ami   other   metal 

pper,  brass,  uold, 
and  sliver]  factories  and  workshops 

[,000 

7  962 

10, 

1,180,1 

■nd  sih  er  refining  factories 

51,173,000 

1  ■ 

16,000 

404,000 

2, 1  88 

til  iitm  and  steel  tube  factories 

11.441 

1     88, 

— . 

2,054, 

102 

1  tries  ami  v\  urkshops      .... 

.',  Mit.uito 

1    ■ 

1:  

2,110,000 

17. mis 

lis 

*  tit  i.-r >  fact  tries  and  workshops 

1,928,000 

722,000 

134,000 

1,072,000 

14.1171 

7  : 

Tool  and  Implement   factories  and 

workshops  

3,665.000 

1,654,000 

:.ooo 

Anchor,  chain,  nail,  t><>lt,  rivet,  and 

:.,t;:'.4,ooo 

■  1  

il, 

u 

Lock  and  safe  factories  and  workshops 

061,000 

142,000 



810,000 

7.41s 

Galvanised  sheet,  hardware,  hollow- 

ware,  tinned  and  japanned  goods, 

and  bedstead  factories  and  work- 

I.*..  191,000 

72,000 

88 

Blacksmithing  tact.  >ries  and  workshops 

2,269.000 

-  .  1  nun 

— _ 

'000 

19,848 

69 

Small  arms  factories  and  workshops 

671,000 

24, 1 

1,450 

Hallway  carriage  and  wagon-bollar 

9,609,000 

".IKK) 

14,11110 

1J7 

He     instruments,     apparatus. 

appliances,  and  accessories  fa< 

2,526,000 

000 

2B.0O0 

-  .mil 

14,122 

107 

lives,    animuuitiun,    and    fire- 

works fact  tries  and  workshops    - . 

1,184,000 

000 

. 

13,448 

116 

1,206,000 

'.  '-.null 

— 

267 

174 

147.935,000 

111  7 

.000 

35,677,000 

359,479 

Railway-  [construction,  repair,  and 

maintenance  of   permanent   way, 

plant,  rolling  stock,  etc.)      ...... 

34,703,000 



1,000 

241 

71 

."■  ',810 

-  151 

— 

1,431,659 

100 
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Summary  of  output  of  minerals  from  mines,  quarries  and 
brine  wells  for  1909.  Mines  and  quarries  :  Home  Office 
Report.     Part  I.     [Cd.  5287.]     1910. 


Mineral 


Output, 
1909. 


Output, 
1908. 


Alum  shale 

Arsenic     

Arsenical  pyrites    

Barium  t  compounds! 

Bauxite    

Bog  ore    

Chalk    

Chert,  flint,  jasper,  etc 

Clavs  and  shale 

Coal  

Copper  ore  and  copper  precipitate. 

Piatomite     

Fluor  spar   

Gold  ore 

Graphite  

'•ravel  and  sand    

Gypsum    

Igneous  rocks 

Iron  ore    

Iron  pyrites     

Lead  ore  

Limestone  (other  than  chalkl 

Manganese  ore    

Mica      

Ochre,  umber,  etc 

Oil  shale 

Phosphate  of  lime     

Rock  salt     

Salt  from  brine 

Sandstone    

Slate  and  slate  slabs     

Sulphate  of  strontia      

Tin  ore  (dressed)    

Uranium  ore    

Wolfram  

Zinc  ore   


Tons. 

9,120 

2,880 

179 

41,766 

9,500 

2,676 

4,436.923 

52,226 

14,067,810 

263,774,812 

3,717 

240 

42,483 

5,538 

2,164,837 

238,996 

6,288,297 

14,979,979 

8.429 

29,774 

11,811,122 

2,768 

23,927 

16,313 

2,967,057 

4 

209,552 

1,613,192 

4,600,084 

402,184 

14,042 

S.2V.I 

6 

376 

9,902 


Tons. 

5,373 

1,936 

3,218 

38,947 

11,716 

4,295 

4,261,585 

63,790 

14,407.470 

261,528,795 

5,441 

450 

34.700 

7,123 

101 

2,193,047 

228,316 

6,113,735 

15,031,026 

9.448 

29,249 

11,610,656 

6,308 

21,161 

15,396 

2,892,039 

9 

222,500 

1,621,459 

5,024,832 

414,329 

16,469 

8,008 

71 

233 

15,225 
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The  Extra  Pharmacopoeia  of  Martin-dale  and  West- 
cott.  Revised  by  W.  Harrison  Martindale  and  \\". 
WTHH  W'e^tcott.  Fourteenth  edition.  H.  K.  Lewis, 
136,  Gower  Street,  London.  W.C     1910.     Price  12s. 

This  volume  is  of  somewhat  larger  dimensions  than  former 
editions  (med.  24mo.)  and  contains  1054  pages  of  matter, 
inclusive  of  the  alphabetical  index  of  subjects,  and  that 
of  "  Diseases  and  symptoms."  There  is  an  extensive 
posological  table,  and  a  list  of  poisons  and  their 
antidotes.  The  increase  of  matter  is  largely  due  to  certain 
new  chapters  now  added.  These  are  upon  the 
following  subjects  : — ( 1 ),  Acid*  Laclici  Bacilli.  In  addition 
to  a  full  resume  of  the  literature  of  the  lactic  acid  bacilli 
therapy,  the  results  of  some  original  work  by  the 
authors,  are  given ;  (2),  Organic  arsenic  compounds ; 
(3),  Iontophoresi-.  i.«..  'the-  electrical  introduction  into 
the  tissues,  of  medicaments  in  the  ionised  condition " ; 
(4),  Radium  ;  (5),  A  series  of  new  pharmaceutical  and 
chemical  preparations.  On  patent  or  proprietary 
medicines,  details  of  about  one  hundred  more  are  given 
than  in  the  former  edition.  Glossaries  of  words 
and  phrases  likely  to  occur  as  directions  in  foreign  per- 
scriptions,  in  the  Danish,  Dutch,  French,  German.  Italian, 
Portuguese  and  Spanish  languages,  are  given,  and  a  tabulated 
arrangement  appears  of  aU  the  principal  mineral  waters, 
alphabetically  arranged,  giving  the  nature,  chief  chemical 
constituents,  and  the  medical  uses,  and  seasons.  "  Notes 
on  antiseptic  power  of  some  chemicals  and  disinfectant 
preparations  for  surgeon's  use,"  fill  13  pages.  As  a 
separate  and  supplementary  volume,  the  following  also 
now  appears  for  the  first  time  : — ■ 

Organic  Analysis  Chart.  By  \V.  Harrison  Martindale, 
Ph..D.  (A  supplement  of  the  Extra  Pharmacopoeia. 
Fourteenth  edition.)  H.  K.  Lewis,  136,  Gower  Street, 
London,  W.C.     1910.     Price  3s.  6d.  net. 

"  Intended  to  assist  in  the  recognition  of  a  number  of 
organic  chemicals,  both  natural  and  synthetic,  used  thera- 
peutically." It  is  stated  that  the  data  contained  here,  have 


been    practically   all   obtained    by   personal   trials   in    the 
author's     laboratories.     The     chart     fills     pages      4 — 63, 
and   deals   with   the   tests  for   319  individual  Mil- 
Following   this   is   a   list   of   "  Corroborative    Tests."   for 
the  substances,  and  the  whole  fills  80  pages. 

Die  ATiiKiusniEN  Oei.e.  Eine  kurze  Darstellung 
ihrer  Gewinnung  und  ihrer  Untersuchung.  Eine  Zusam- 
menstelliing  iher  wichtigsten  Merkmale.  Von  Dr. 
Robt.  Leimbacb.  Heidelberg.  Wilhelm  Knapp'e 
Verlag.     Halle  a.  S.     1910.     Price  M.  16. 

This  volume,  8vo.  size,  forms  one  of  the  series  of 
"  ilonographien  iiber  chemisch-technische  Fabrikations. 
Methoden  "  Bd.  XXI.  It  contains  321  pages  of  subject 
matter,  with  2o  illustrations,  and  an  alphabetical  index  of 
subjects.  I.  The  work  commences  with  a  definition  of 
essential  oils,  then  proceeding  to  consider  the  distri- 
bution of  the  vegetable  essential  oils  in  nature,  and  also 
the  influence  of  culture  on  the  development  of  the  essential 
oil  industry.  II.  History  of  distilling  apparatus.  111. 
Theory  of  distillation.  IV.  Preparation  for  the  -till. 
V.  Distilling.  VI.  Calculations  in  steam  distillation,  to, 
VII.  Cooling  and  condensation,  with  special  consideration! 
necessary  in  the  distillation  of  some  oils.  VIII.  Prepara- 
tion of  some  specially  important  essential  oils  in  the  laud 
where  the  plants  are  cultivated.  IX.  Qualitative 
examination  of  the  oils,  physically  and  chemically.  X. 
Determination  of  phenols,  aldehydes,  ketones,  and  other 
constituents  of  oils,  such  as  hydrocarbons,  saturated 
(methane  series),  unsaturated,  hydrogenised  cyclic  hydro- 
carbons (terpenes  and  sesquiterpenes),  and  benzene 
hydrocarbons,  etc.  XI.  Descriptive  data  on  the  fore- 
going, with  the  oxygenated  constituents — alcohols, 
aldehydes,  ketones,  acids,  and  oxides  of  cyclic  compounds ; 
esters  and  ethers.  XII.  Sulphur  and  nitrogen  compounds. 
From  page  150  to  321  is  a  systematic  tabulated  arrange- 
ment of  the  essential  oils  under  the  following  heads, 
"  Names  of  oils  "  ;  "  Derivation  " ;  "  Material  for  distilling, 
and  yields  of  oil  per  cent.";  "Spec,  gravities  of  oils  at 
15°  C.  "  ;  Boiling  pts.  at  760  mm." ;  [a]n  in  the  100  mm. 
tube";  "Other  properties";  "Proved  constitutents 
present  "  ;  "  Literature,  and  remarks." 

An  Introdcction  to  the  Chemistry  of  Paints.  By 
J.  Newton  Friend,  Ph.D.,  D.Sc.  Longmans,  Green, 
and  Co.,  39,  Paternoster  Row,  London.  E.C.  New 
York,  Bombay,  and  Calcutta.     1910.     Price  3s.  6d.  net. 

8vo.  volume,  containing  196  pages  of  subject  matter, 
with  twenty  illustrations,  and  an  alphabetical  index  of 
subjects.  The  arrangement  and  classification  of  the  text 
is  seen  in  the  following  plan  of  the  contents: — I.  The 
air.  II.  Pigments  containing  oxide  of  iron.  III.  .Mis- 
cellaneous oxide  pigments.  IV.  Sulphur  and  the  sulphide 
pigments.  V.  Sulphate  pigments.  VI.  Carbon  and  the 
carbon  blacks.  VII.  Carbonate  pigments.  VIII.  ('Inorn- 
ate pigments.  IX.  Prussian  blue  and  ultramarine.  X. 
Pigments  with  copper.  XI.  Organic  colouring  principles. 
XII.  Lakes  XIII.  Paint  vehicles.  XIV.  Driers  and 
linseed  oil.  XV.  Resins  and  gum.  XVI.  Varnishes. 
XVII.  Testing  painter's  materials. 

Die   Unterscheidung   der    naturlichen    vnh    kinst- 
ljchenSeiden.     Von  Prof.  Alois  Herzoi:.     Abteilungs- 
vorsteher  an  der  Preuss.   Hoh.  Fachschule  fur  Textil- 
lndustrie    zu    Sorau    in    N.-L.     Theodor     SteinkopfFa 
Verlag.     Dresden.     1910.     Price  M.   3. 
8vo.  volume,  containing  78  pages  of  subject  matter,  with 
60  illustrations.     The  contents  are  arranged  and  classified 
according    to     the     following     scheme: — I.  Methods     ••! 
scientific  investigation  as  applied  to  silk  and  like  mat 
II.  Microscopic     methods,     (i)      Instruments,     <)■ 
Tabulated    results   of    microscopic   characteristics   of   the 
most    important    natural    and    artificial    silks,     (iii)  Pre- 
paration of  the   fibre  sections,     (iv)  Fissures,  impurities, 
Swelling    in    water,     (v)    Breadth    of    fibre    of    the    most 
important    artificial    silks.     III.  Chemical    methods,    (i) 
Tables  of  the  most  important  micro-  and   macro-chemical 
reactions,     (ii)    Preparation    of    the    necessary    reagents. 
IV.  Optical  methods,     (a)  Behaviour  under  the  polarising 
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■  l«        tin  Capacities     fur     refracting      huh'       \ 
Tin-    ultramiorosoope    and    its    application.     VI.  Scheme 
for    identification    of    silks     by    optical    methods.     VII. 
Scheme  for  identification  ^ilk*  by  mioro-oheroioal  method 

I  s..isi  i ■kim.  Chemistry.  A  Manual  of  Qi  intitativf, 
i  iii.Mic  vi  Vnalysis  fob  the  dsb  of  SAdwts, 
Cbtojsts,  on  Enoweebs.  Bj  Thomas  B.  Stoxman. 
M.So  ,  Ph.D.  Chemical  Publishing  I  'o.,  Easton,  Pa., 
I  S  V  1010.  Price  85.00.  Williams  ami  Norgate, 
14.  Henrietta  8troet,  Coven!  Garden,  London,  W'.C. 

Tins  is  the  fourth  edition  of  the  work  (large  8vo.),  and 
eontaina  726  page  of  Bubjecl  matter  with  174  illustration,. 
ami  alphabetical  indexes  of  nanus,  and  Bubjeots.  The 
following  items  from  the  table  of  oontents,  will  Berve 
to  show  the  general  course  adopted  of  this  system  of 
analysis  and  valuation  applied  to  chemical  engineering. 
I.  Proximate  analysis  of  coal  and  coke.  II.  Ainly.-i 
of  iron  ores.  III.  Determination  of  iron  by  the  biohrom&te 
and  permanganate  methods.  IV.  Blast  furnace  slag 
analysis,  etc.  V.  Analysis  of  boiler  waters.  VI.  Sanitary 
analysis  of  waters.  VII.  Filtration  of  water.  VIII. 
Water  for  locomotive  work.  He.  IX.  Determination  of 
the  heating  power  of  ooal  and  coke,  and  oalorimetry. 
X.  Analysis  of  chimney  gases,  etc.  XI.  The  Pintsoh 
plant.  XII.  Liquid  fuel  and  calorific  value  of 
petroleum  oils,  ete.  XIII.  Graphic  method  for  determining 
blast  furnace  oharges.  XIV.  The  blast  furnace  as  a  power 
plant.  XV.  Standard  methods  for  determining  constituents 
of  cast-iron,  as  adopted  by  the  American  Foundry-men's 
Association.  XVI.  Foundry  chemistry.  XVII.  Analysis  of 
tin  plate.  XVIII.  Chemical  and  physical  examination  of 
Portland  cement,  and  the  composition  of  natural  cements. 
\l  \.  Analysis  of  clay,  fine  sand.  etc.  XX.  Tests  of  build- 
ing stones,  brioks,  etc.  XXI.  Examination  of  paper. 
\\!I.  Composition  and  analysis  of  alloys;  fumim; 
sulphuric  acid  ;  sodium  cyanide  ;  gelatin-dynamites  | 
also  analysis  of  incandescent  mantles,  soaps,  lubricating 
oils,  illuminating  oils,  blown  oils,  Paris  green,  paints. 
XXIII.  Pyrometrv.  The  electrical  units.  Energy 
equivalents,  etc. 

Census  of  Production  (1907).  Preliminary  Tables 
si  mmari8lnq  the  results  received  under  the 
Census  of  Production  Act,  1906.  Part  IV. — [Cd. 
5,254].     Price  8d.     See  under  Trade  Report,  p.  1041. 

.Mines  and  Qtjapjues  :  General  Report  with  Statistics 
for  1909.  By  the  Chief  Inspector  of  Minks, 
Part  I.     District  Statistics.      [Cd.  5,287].     Price  8Jd. 

Statistics  uf  the  persons  employed,  output  and  accidents 
at  mines  and  quarries  in  the  United  Kingdom  in  the 
year  1909,  arranged  according  to  the  inspection  district-. 
to  which  are  added  "Comparative  Tables''  showing 
the  number  of  persons  employed,  output,  and  accidents 
in  mines  for  each  year  from  1873  to  1909,  and  in  quarries 
from  1895  to  1909'.     (See  also  p.  1042.) 


Patent  List. 

Wbrre  ■  complete  Specification  accompanies  an  application!  an 

asterisk  is  affixed.     The  dates  given  are  [l]  in  the  case  of  Applica- 

Patento,  the  dates  ot  Application,  and  (hi  in  the  case  ol 

Complete  Specifications    lecept  d,  those  of  the  official  Journals 

in  which  acceptances  "f  the  Complete  Speclflcationi  ar-*  advertised. 

Complete  sp, , -ideations  thu*  advertise, 1  a<  accepted  an 
Inspection  at  the   Patent   Office  immediately,  and  to  op] 
within  two  months  of  the  said  dates. 


I—  GENERAL  PLANT  ;  MACHINERY. 

Applications. 
18,511.   Morton.      App.    for    mixing   or   beating    liquids 
or  semi-liquids.     Aug.  5. 

18,677.   Perks.     Plato    for    rectifying,    fractionating    or 

distilling  columns.     Aug.  8. 

18,698.  Socicte    F Air    Liquide     (Soc.    Anon    Pro 
Georges   Claude).     Desiccation  of   air   and   othor  gases,* 
[French  Appl.,  Aug.  9,  1909.]    Aug.  8. 


i  ..Mi-l.l  ll.   Sri.,  ii  |.  ITIOS       \.  .  i  i  i  ID 

18,605  (1909),  Smith,  Mitchell  Vskham  and  Hey, 
Method  for  the  recoverj  of  volatile  solvent*  and  the 
lik,-.     Aug.  17. 

UOg  (1910).  Pottier.  App.  for  drying  any  di  ired 
Bubstam  e,      >.ug,  10. 


a— FUEL;    GAS;    MINERAL  OILS    \NI>   WAXES 

DESTRUCTIVE  DISTILLATION  ;    HEATING  ; 

LIGHTING. 

Applications. 

18,400.   Bedford  and  William-.     Set   ttnrfei  VII. 
18,4111      Bedford     and      Williams.      Cfttalyti'      Byn 
of   met  hallo.      Aug.  3. 

18.405.  Seaton-Snowdon  and  Voung.  Raising  the 
Hash-point  of  spirits  and  oil-.       \ug.  4. 

18.406.  Phillips.  Construction  of  retorts  to  improve 
the  quality  of  coke.      Aul.'.   I. 

18,458.  Henri.  Hellironner  and  Von  Recklinghausen. 
App  for  treatin"  opaque  liquids  in  thin  tilms  by  ultra- 
violet rays.     [Addition  to  No.   12,948  of  1910.]     Aug.  4. 

18,495.    Brown.      I  las  retorts.      Aug.  5. 

18,825.   'Funks  and  .limes.      Furnace.      Aug.   10. 

18,922.    Hiby.      Charging  of  coke  ovens.      Aug.  11. 

18,9(12.  I.unt  and  Hartley.  Circular  kilns  or  ovens. 
Aug.  12. 

19,008.  Breitbart.  Process  and  app.  for  ascertaining 
the  proportions  of  ignitablc  admixture  in  the  air.*    Aug.  12. 

19022.  Mathot.  l',oL'onoialion  »;i<  producers.*  [Belgian 
Appl'..  Aug.  31,  1909.]     Aug-  12. 

19  inn  \rsem.  Filaments  for  electric  incandescent 
lamps."  '  [U.S.  Appl.,  Aug.  18.  1909].     Aug.  12. 

19.077.  Siemens  and  Halske.  AC.  Manufacture  of 
metallic  filament  incandescent  lamps*.  [Gorman  Appl., 
June  9.  1910.]     Aug.  13. 

19.095.  A.  E.  G.  Union  F.lektncitate-Ges.  Manu- 
facture of  tungsten  filaments.*  [Austrian  Appl..  Aug.  14. 
1909.]     Aug.  13. 

Complete  Specifications  Accepted. 

13,428  (1909).  Masters  and  Hansford.  App.  for  charging 
and  discharging  gas  retorts  and  coking  ovens.  [Addition 
to  No.  91157  of  19t.l9.[      Aug.  17. 

13,589  (1909).  Craig  and  Co.  and  Murray.  Apparatus 
for  refining  paraffin  wax.      Aug.    17. 

15  747  (1909).  Laing.     Liquid-fuel  furnaces.     Aug.   17. 

17  889(1909).   Schuster.        Regenerative       coke-ovens. 

18,024  (1909).  Collins.     See  under  IX. 
24,014(1909).     Dul'hil.    Producer  gas  plants.    Aug.  10. 
24,726  (1909).  Sheldon.     Gas  producers.     Aug.   10. 
25,360  (1909).   Simonin.      Utilisation    of    materials   em- 
ployed for  purifying  illuminating  gas.     Aug.  10. 
25,818  (1909).   Ballantinc.     Set   under  X- 
2887  (1910).  Reuleaux.     Gas  producers.     Aug.   10. 
4069  (1910).   Hiby.     Coke  ovens.     Aug.   10. 

IV.— COLOUR  INC  MATTERS  AND  DYES. 
Applications. 

18  110  Newton  (F.  Baver  und  Co.)  New  substantive 
azodye^tufis        VU, f  No   9620  ol    V,:   2,  1910.1 

18  3o4    Johnson  (Badische   Ami,-,   und   Soda   Fabnk). 

New  mono-azo  dyeetuff  espe.  .ally  suitable  for  preparation 
of  pigments.*     Aug.   12. 

,  oKFun  Sp*  am  itiom  a-  utto. 
18,117  (1909).  Imrav  (Ifeister,   Lucius,  und  Bruning). 


New'vat  dye-stuffs.     Aug.  10. 
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18,461  (1909).  Wetter.  (Chen).  Fab.  Griinau  Land- 
shoS  und  Meyer,  A.G.)  Manufacture  of  new  alizarin 
preparations  suitable  for  dveing  and  printing.     Aue.  IT. 

23.181  (1909).  Johnson'  (Badischo  Anilin  und  Soda 
Fabrik).  Manufacture  of  halogen  derivatives  of  indigo. 
Aug.   17. 

23.874  (1909).  Johnson  (Badischo  Anilin  und  Soda 
Fabrik).     Reduction  of  indigo  colouring  matters.     Aug.  10. 

23.875  (1909).  Johnson  (Badischo'  Anilin  unci  Soda 
Fabrik).     Vat  colouring-matter.     Aug.  10. 

25.986  (1909).  Newton.  (F  Bayer  und  Co.)  New 
vat  dves  of  the  anthracene  series.     Aug.   L0. 

27.<>29  (1909).  Newton.  (F.  Bayer  und  Co.)  Manu- 
facture of  new  vat  dye-stuffs.  [Addition  to  No.  7819  of 
1909.]     Aug.   17. 

1781  (1910).  JSger  and  I  ail.  Azo  dves.  [Date  appl. 
for  June  18.  1909.]     Aug.  17. 

9284  (1910).  Societe  pour  lTndustrie  Chimique  a 
1?  ]e.  Manufacture  of  new  dyeatuffs  of  the  anthracene 
series  and  of  an  intermediate  product.  [Date  appl.  for 
Apr.  17.  1909.]     Aug.  17. 


V.— FIBRES;     TEXTILES;     CELLULOSE;     PAPER. 

APPLICATIONS. 

1  >.4  lt>.  Fielding.  Treating  viscose  to  render  it  pliable. 
Aug.  4. 

1x479.  Gebriider  Schmid.  Rendering  jute,  etc., 
woolly.'     [Ger.  Appl..  Aug.  4.  1909.]     Aug.  4. 

18.606.  Hart.  Manufacture  of  nitrated  cellulose. 
Aug.  6. 

18.607.  Hart.  Waterproofing  of  fabrics,  yarns,  etc. 
Aug.  6. 

18,931.  Silberrad.     Isolation  of  cellulose.     Aug.    11. 

(  'omtlete  Specifications  Accepted. 

18,086  (1909).  Loewe.  App.  for  manufacture  of 
artificial  silk  or  for  coating  or  glossing  textile  fibres. 
[Date  Appl.  for.  Sept.  18,  1908.]     Aug.  17. 

19.135  (1909).  Ainley.  Treating  with  liquids  textile 
piece  goods,  warp  yarns,  etc.     Aug.  10. 

19.539  (1909).  Von  Alpenburg.  Making  prepared  sheets 
from  the  cores  of  palm  trees.     Aug.  10. 

20.911  (1909).  Kuess.  Production  of  pulp  for  the 
manufacture  of  paper,  etc.     Aug.  10. 

476  (1910).  Mijnssen.     Acetyl  cellulose  foils.     Aug  10. 

13.898  (1910).  Soc.  Michelin  et  Cie.  Process  for 
rendering  impermeable  fabrics  for  construction  of  balloons. 
[Date  appl.  for,  June  11,  1909.]     Aug.  17. 


VI  —BLEACHING  ;  DYEING;  PRINTING; 
FINISHING. 

Applications. 

18,297.  Wiekham.  Bleaching  straw  by  means  of 
hydroeulphitcs.     Aug.  2. 

18,356.  Gessner.  Finishing  woollen  textile  fabrics.* 
Aug.  3. 

18.920.  Act.  Ges.  fur  Anilin-fabrikation.  Process  for 
dyeing  hairs,  furs,  etc.*  [Addition  to  No.  5134  of  1910. 
German  Appl,  April  5,   1910.]     Aug.   11. 

19,050.  MiUigan.  Applying  mercerising,  dyeing,  and 
other  liquor  to  textile  fabric. 

Complete  Specifications  Accepted. 

15,828  (1909).  Schneider.  Preparing  wool  for  mordant- 
ing, dyeing,  or  printing.  [Addition  to  No.  6152  of  1907.] 
Aug.  17. 

25.489  (1909).  HaLstead.  Rollers  for  use  in  dyeing 
and  bleaching.     Aug.   17. 

5134(1910).  Akt.  Gee.  fur  Anilin  Fabrikation.  Dyeing 
hairs,  furs,  and  the  like.  [Date  appl.  for,  Oct.  23,  1909.] 
Aug.  17. 

5982  (1910).  Herzog.  App.  for  ufc  in  bleaching  yam, 
etc .     Aug.  10. 


VII.— ACIDS;    ALKALIS;    SALTS;    NON-METALLIC 
ELEMENTS. 

Applications. 

18.300.  lies,  fiir  Chemische  Industrie  in  Basel.  App. 
for  the  ♦lectrolvsis  of  fused  alkali  chlorides.*  [German 
Appl..  Dec.  22. "1909.]     Aug.  2. 

18.311.  Glaser  and  Muller.  Process  of  refining  salt.* 
[Addition  to  No.  28.609  of  1909.]  Date  appl.  for  under 
Rule  13,  Dec    7.  1909.      Aug.  2. 

18.372.  YVenk.  Plant  for  mechanical  discharge  of 
vessels  serving  for  the  treatment  of  superphosphate.* 
Aug.  3. 

18,378.   Von  der  Linde.     See  under  X. 

18.400.  Bedford  and  Williams.  Purification  of  hydro- 
gen.    Aug.  3. 

18.401.  Bedford  and  Williams.     See  under  II. 
18.475.   Societe    l'Air    Liquide    (Soc.    Anon.     Precedes 

Georges  Claude).  Fixation  of  oxygen  and  nitrogen  at 
high  temperatures.*  [French  Appl.,  Aug.  9,  1909.] 
Aug.  4. 

18,523.  Cusatelli.  Manufacture  of  superphosphates.* 
[Italian  Appl..  June  S,  1910.]     Aug.  5. 

18.698.  Societe  l'Air  Liquide.     See  under  I. 

18,764.  Wagner.     Manufacturer  of  borax.     Aug.  9. 

19,039.  Fabry.  Extracting  water  from  saturated 
solutions  of  ammonium  sulphate.*     Aug.   13. 

19,074.  Lowe  and  Ely.  Treatment  and  purification  of 
ammoniacal  liquors.      Aug.  13. 

Complete  Specifications  Accepted. 

10.164  (1909).  Price.  Manufacture  of  nitrous  and  nitric 
acids,  nitrate,  nitrite  or  sulphonitrate  or  sulphonitrite 
of  lime,  soda  or  potash.     Aug.  10. 

17,611  (19091.  Serpek.  Method  of  producing  pure 
alumina.     Aug.  10. 

18.329  (1909).  Wolff.  Obtaining  tetrachloride  of  tin 
from  tin  scrap,  etc.     Aug.  17. 

23,629(1909).  New  ^Veichert).  Manufacture  of  bleach 
liquors.     Aug.   10. 

25,460  (1909).  Pettigrew.  Saturator  for.  ammonium 
sulphate,  eic.     Aug.  10. 

30.151  (1909).  Blake  and  Smart.  Driers  of  kilns  for 
the  revivification  of  animal  charcoal,  etc.     Aug.   10. 

5361  (1910).  Basset.  Manufacture  of  caustic  soda  or 
sodium  salts.     Aug.  10. 

7319  (1910).  Pressor.  Production  of  oxides  of  nitrogen. 
[Date  appl.  for,  June,  1,  1909.]     Aug.  17. 

8211  (1910).  Sinding-Larsen  and  Storm.  Separating 
the  components  of  mixtures  of  gases  and  apparatus 
therefor.     [Date  appl.  for,  April  7,  1909.]     Aug    17. 

10.755  (1910).  Price.  Manufacture  of  nitrate,  nitrite, 
sulphonitrate  or    nitrite  of  lime,  potash  or  soda.  Aug.  10. 

11.033  (1910).  International  Salt  Co.,  and  Roy»ton. 
Manufacture  of  salt.     Aug.  10. 


MIL— GLASS  ;  CERAMICS. 
Applications. 

18,301.  Smvthe.  Glass  pot-heating  furnaces.*  [U.S. 
Appl..  June  8,"  1910.]     Aug.  2. 

18,492.  Brookes.  Combined  glass  melting  furnace 
and  lear  kiln.     Aug.  5. 

18,508.  Bateson  and  Bateson.     Glass  furnaces.     Aug.  5. 

Complete    Specifications    Accepted. 

18,118  (1909).  Sauvageon.  Electric  furnaces  -for  the 
continuous  manufacture  of  glass.     Aug.  17. 

20,400  (1909).  Garros.  Manufacturing  ceramic  ware 
and  glass  ware,  enamelling  metals  and  the  like.  [Date 
appl.  for,  Sept.  5,  1908.]     Aug.  17. 


IX.— BUILDING  MATERIALS. 

Applications. 

18.338.  Rhodin.     Production  of  white  hydraulic  cement 
from  natural  minerals  at  a  moderate  temperature.     Aug.  3. 


V.il      \\l\    .    V        HI 
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18,715.  18.716,   18,717.  MoTollan.     Heating   and  ooat- 
ing  stone,    brick,   earthenware,   etc.  with  metals,  vitreous 
tls,  etc.      Vu 

Compute  Bnomi  tvnotra  Vocbptbd. 

18,024  (1909).  Collins.       Oas-flred    kilns     for    bu ig 

brioks,  eU  .      Vug.  10. 

18,867(1909).   Pink.     Method     of      making      arl al 

marble  and  Boor  and  wall  ooverings.     Aug.  17. 

19,469(1909).  Lake  (Pine  St.  Patents  Co.).  Making 
.  .incut  < linker.     Auc.  17. 

3428  (1910),  Weitnaler.  Production  of  glazed  mortar 
coating  on  cement  goods,  walls,  ami  the  like.      Aug.  17. 


X.— METALS  ;  METALLURGY  .  INCLUDING 

BLE(TRO-METALLUR<n  . 

Applications. 

18,272    Hioks.     Blast-furnace*     Aug.  2. 

is.:t7s.  Vonder  Linde.  Reoovery  w  tin  from  tin-plate 
waste  by  chlorine.*     Aug.  3. 

18,452.    Maker.      Treatment  of  oils.      Aug.  4. 

18,679.  Simpson  and  Oviatt.  Direct  production  of 
iron  or  stool  from  iron  oxide  ores  and  furnaces  therefor. 
Aug.  8. 

18.780.  Marks.  (.Siemens  anil  Halske.  A.C.)  Process 
for  surface  hardening  tantalum.*     Aug.  9. 

18,94:1.  Minerals  Separation,  Ltd.  ill.  II.  Crconway). 
Concentration  of  copper  ores.  [Addition  to  No.  26,852 
of  1908.]     Aug.  11. 

18.  '.14").  <  oln-Musener  Berg  works  Act.  Vercin.  Manu- 
facture of  forro-manganese  and  by-products  from 
manganese  ores.'     |  ( ;,.r.    \p|il.,  Aug.  12,  1909.)     Aug.  11. 

19,095.   A.  K.  (i.  Union  Elektricitats-Ges.     See  mult  r  II. 

COMTLETK  Specifications   ACCEPTED. 


St  i    until,  r  VII. 
.Manufacture  of  iron  and  steel. 


furnaces      for 


18,329  (1909).  Woltf. 

22,201  (1909).  Talbot. 
Aug.  17. 

26,818  (1909).  Ballantine.       Gas-fired 
ro-hoating  iron  and  steel.     Aug.  10. 

29,983  (1909).  Kilker.  App.  for  handling  matte  and 
the  like  from  blast  furnaces, smelters  and  reduction  works. 
Aug.  10. 

162  (1910).  Howard  and  Hadley.  Treating  fumes 
from  zinc  retorts.     Aug.  17. 


XL— ELECTRO-CHEMISTRY. 

A  I' PLICATION. 

18,969.  Higgins  (Eric  Higgins).  Electrolytic  reduc- 
tion of  organic  bodies.     Aug.  12. 

Complete  Specifications  Accepted. 

18.118  (1909).   Sauvageon.     See  under  VIII. 

18.590  (1909).  Marino.  Means  for  preserving  or  pro- 
tecting the  lead  supports  of  positive  electrodes  of  secondary 
batteries  from   peroxidation.      Aug.    17. 

1461   and   14t>2  (1910).     Hartman.     Sec   under  XIX. 

9176  (1910).  New  lands  and  Parkinson.  Preparation 
for  making  electrolyte  for  primary  batteries.     Aug.    10. 


ML— FATS;    OILS;    WAXES. 

Applications. 

19,051.  Bettcher  and  Reihl.  Manufacture  of  oil  to  be 
used  in  making  linoleum  and  as  a  rubber  substitute. 
Aug.  13. 


19,001.    Houghton.    Composition  fot  dewing  purpo 
and  for  re n no  ing paint,  varnish,  grease,  tains, etc     Vug.  18. 

Cmpj.etk  Spki  ii  [OATIOS     VOOKPTI  D. 

I7.i>.v>  (l'.to'.i).   l.iiinch,.  and  Jnillard.     Renderin 
turea  of  fatty  matters  and  other  organic  material      nob 
as  solvents,  soluble  in  water.      Vug.   10. 


XIV.     LNDIA-RUBBEB  ;   GUT1  \  PERCHA. 

Appi.ic  ITIONS. 

ls,:!7,",.  liaddan     (Guignet).       App.     for     exti 
rubber  and  other   nums  from   plants,   barks,   fibres,   etc. 
and  for  cleansing  crude  rubber,  eti  .     Aug,  X 

18,491.  Silberrad.  Mamifaciuro  of  rubber  by  the  gas 
process.     Aug.  5. 

is.  197.  Clarkson,      Pr iss  of  vulcanising  latex.    Aug.  5. 

19,051.  Bettcher  and  ReihL    Set   undet   \ll. 

COMPLETE  Specifications   Ai  cefteu. 

16,299  (1909).  Wallace  and  Morton.  Artificial  pro- 
duction ol   india-rubber  or  caoutchouc.     Aug.   10. 

23.110  (1909).   Meyer.      I'i .-    for   do  vulcanising  and 

reclaiming  rubber  waste.     Aug.  17. 

29,864  (1909).  Dreyfus,  Friedl,  Bentley  and  Clayton 
Aniline  Co.  Treatment  of  wast,,  vulcanised  rubber  to 
recover  nibber  therefrom.     Aug.  17. 

95SS  (1910).  Eisner  and  .Meyer.  Manufacture  of  pure 
rubber  or  gutta-percha  from  crude  rubber  or  gutta-percha. 
[Dato  appl.  for,  Nov.   18.  1909.]      Aug.  17. 


XV.— LEATHER;   BONE;   BORN;  CLUE. 

Application. 

18.030.   Forel.      Production  of  artificial   leather.*     |  Fr 
Appl..  Sept.  23,  1909.]     Aug.  11. 

Complete  Species  ltiohs   Voobptbd. 

3437    I  l'.UOl.    SI  iepcl  I'lchlnui  |u.   | .  in,.,,,. 

tanned  leather  for  making  glue.     Aug.  17. 

14,360  (1910).     I'tley.       App.     for    clarifying    gelatin 
and  other   liquors.     Aug.    17. 


XVI.     SOILS;     FERTILISERS. 

Applications. 

18,372.  Wenk.     See  under  VII. 
18,523.  Cusatelli.     s„   under  VII. 

XVLL— SUGARS;   STARCHES;   GUMS. 
Complete  Spb  mi  ltions   \.  i  epted. 

22,055  (1!H19).  Moore.  Treating  cassava  and  other 
succulent  vegetables,  and  the  manufacture  of  starch  and 
other  products  therefrom,     Aug.  17. 

3004  (1910).  Kantorowicz.  Manufacture  of  adhesive 
substances  soluble  in  cold  water  fnun  starch-bearing 
fruits,  roots,  bulbs  and  the  like.  [Date  appl.  for.  Feb.  13, 
1909.]     Aug    17. 

9083  (1910).  Melhuish.     Set  under  XVIII. 

XVLTL— FERMENTATION  INDUSTRIES. 

Appli,  v  i 


18,1177.      l'elks 

18,690.   Kuhn. 


See  undtr  I. 
Brewing  of  beer. 


Aug.  8. 


lo-n; 
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tAug.  31,  1910. 


18,888.    Hum       .Maturation  of  potable  spirits.     Aug.  10. 
I>.;i2",.  Heron  and  Heron.     Manufacture  of  preparation 

for  priming  malt  liquors.      Aiii:.    11. 

18,938.  Brangier.    Manufacture    of    purified     potable 

spirits.*      Ails;.    11. 

19,024.  Jarraml.  Artificial  ageing  "'  wines,  spirits 
and  liqueurs.*     Aug.   12. 

Complsti  Sfkctxii  itions  Accepted. 

1s.21i>  (19091  Kulm.  Manufacture     of  fermented 

beverages.     [Addition  to  No.  1822  of  1908.]  \Ug.  17. 

18.218  (1909).  K\ihn.  Manufacture  of  beverages. 
Aug.    17. 

18.219  (1909).  Kuhn.  Process  relating  to  the  manu- 
facture of  temperance  beer.  (See  22,259  of  1909  and 
771  of  191IL]     Aug.  17. 

29434  (1909).  l'arkhurst  and  West.  ByBtom  of  treating 
liquids  during  the  process  of  fermentation.     Aug.   10. 

30.181  (1909).  Boult  (Wahl).  Manufacture  of  fer- 
mented hopped  beverages.     Aug.   10. 

4177  (1910).  Overbook.  Process  for  obtaining  alcohol 
from   distillers'    wort.      Aug.    10. 

9083  (1910).  Melhuish.  Manufacture  of  a  preparation 
of  lactose  for  use  in  brewing  or  priming  ale,  beer  and  stout. 
Aug.  17. 

XIX— FOODS;     WATER    PURIFICATION; 
SANITATION. 

Applications. 

18.315.  C'havassieu.  Process  for  the  solution  and 
subsequent  coagulation  of  proteids.*  [Addition  to  No. 
26.155  of  1908.     French  Appl..  July  31,  1909.]     Aug.  2. 

18,458.  Henri,  Helbronner,  and  Von  Recklinghausen. 
App.  for  treating  opaque  liquids  in  thin  films  by  ultra- 
violet rays.     [Addition  to  No.  12,948  of  1910.]     Aug.  4. 

18,680.  Rideal.  Method  for  sterilising  water,  etc. 
Aug.  a 

18.768.  Henri,  Helbronner,  and  Von  Recklinghausen. 
App.  for  treating  liquids  by  means  of  ultra-violet  rays. 
Aug.  9. 

Complete  Specifications  Accepted. 

13.488  (1909).  Adams.  Sewage  purification  apparatus. 
Aug.  17. 

25,956  (1909).  Martin,  Bartholomew,  and  Schaaf. 
Curing  and  ageing  tobacco.     Aug.  10. 


29,866  (1909).  Froment.  Improving  the  quality  of 
wheat,  etc,  which  have  not  been  well  harvested  or  have 
been  damaged.     Aug.    10. 

834  (1910).  Henri,  Helbronner,  andVon  Recklinghausen. 
Sterilisation  of  milk  and  other  liquids,  serums,  and 
the  like.     [Date  appl.  for.  Mar.  2.  1909.]     Aug.  17. 

1231  (1910).  Sefton-Jones  (Hans  Reisert  Ges.)  Process 
for  purifying  water.     Aug.   10. 

1461  and  1462  (1910).  Hartman.  App.  for  purifying 
fiquids  by  electricity.     Aug.  10. 

XX.— ORGANIC     PRODUCTS;      MEDICINAL    SUB- 
STANCES;   ESSENTIAL  OILS. 

Application. 

18,626.  Silberrad.  Manufacture  of  bemiterpenes  and 
allied  products.     Aug.  8. 

Complete  Specifications  Accepted. 

28,715  and  28,719  (1909).  Newton.  (F.  Bayer  und  Co.) 
New  pharmaceutical  compounds.     Aug.  10. 

28,044  (1909).  Newton.  (F.  Bayer  und  Co.)  New 
pharmaceutical  compounds.     Aug.  7. 

29.247  (1909).  Merck.  Preparation  of  concentrated 
solutions  of  thiosinamine.  [Addition  to  No.  22,533  of 
1905.     Date  appl.  for.  Feb.  26.  1909.]     Aug.  17. 

12.129  (1910).  Meister,  Lucius,  und  Briining.  Manu- 
facture of  /3-anthraquinonvlureas.  [Date  appl.  for, 
May  19,  1909.]     Aug.   17. 

XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Application. 

18.912.  Simpson  and  Gunnill.  Toning  and  fixing 
solutions  for  photographic  purposes.     Aug.  11. 

XXII .—EXPLOSIVES  ;    MATCHES. 

Application. 
18,827,  18,828.     Silberrad.     Explosives.     Aug   10. 

XXIII.— ANALYTICAL  PROCESSES. 
Complete  Specification  Accepted. 

1329  (1910).  Parr.  Calorimetric  processes  and  apparatus. 
Aug.  10. 
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Obituary. 


I  ONST  WTIN  FAHLBERG. 
Constantin    Kahili.!.,     was    born    Decembei    22nd, 

mb<>« .   in   Russia,     lie  studied  c  hi  mi 
in  Leipsii  .  ami  1. 1,, l,  tin'  Ph.D.  degree,  latei  on  pro 
big  i.'  Baltimore  in  the  United  States,  where  he  entered 
Remsen's  laboratory  in  the  Johns  Hopkins  University, 
ami  acted  as  assistant  and  demonstrator.    Here  In 
menced  in  1879.  in  conjunction  with  Remsen,  a  research 
on    tin-    oxidation    of    orthotoluenesulphonic    amide 
i-..-  this  .1     1887,  687     589),  in  the  course  oi  which 
th.s,-  chemists  obtained,  not,  as  expected,  the  corres- 
ponding orthosulphaminobenzoic  acid,  Imt   the  latter 
minus  the  elements  nf  water,  in  other  words,  benzoyl- 
mlphonic  imide  (this  J.,  Issti,  75 — 70).     This  substanoe 
i~   described    by    Fahlberg   and    Remsen  as  having  a 
pleasant  taste,  sweeter  than  cane  sugar,  bo  that  in  verj 

dilute  solutions    us    presence  tan   easily    lie    recognised 

by  this  characteristic,  (Ber.  Is7!>.  470).  Fahlberg 
subsequently    termed    this    substance    "saccharin, 

and    perceiving   great    c mercial   possibilities   in    its 

development,  ho  patented  the  process  for  preparing  it. 
ami  opened  in  1884,  with  the  financial  aid  of  his  uncle, 
Idolph  List   of  Leipsic,  a  small  experimental  factory 


in  New  Vol,,  Lata  i.  I  ahlbi  rg  and  Li  I  di  i  idi 
transfer  thou  works  to  Germany,  and  the  fin 
Fahlberg,  Li  I  and  Co.  was  eventually  1892, 

with    work      at    Salbl  i   \\  i  on    the     I 

this  being  subeequentrj  converted  into  an  Vktien 
lital  ol    M.  3,000,000,  and  i  mpl 

over  :d«t  workpeople.      \i st   othei   ini 

Fahlberg,    ma  .    bi     mi  ot  ionod,  peciaj 

technical    important  e,    a     on  I    bj     him 

and    Si  a  pi  i    and    patented    in    1881 
iron    from    -.dm.        lut  ion     (such    i     thi    - 
prepared  from  bauxite)  by  thi   on   ol  plumbic  dio 
with   subsi  qui  nl  .,i    the    dioxidi     (this    J. 

1882,  275). 

The  man}  anxieties  connected  with  the  development 

and  hi- nam  e  ol  the  saccharin  indu  neral, 

ami  the  business  of  his  firm  in  particular,  seem  to  have 
told  greatlj  upon  Fahlberg's  health,  so  tliat  in  1906 
he  was  obliged  to  resign  the  management  oi  thi  wi 
Sun  e  that  dale  he  hail  resided  at  Nassau  an  der 
Lahn  in  the  Taunus,  and  after  years  of  suffering  from 
disease  of  the  heart,  he  ilieil  on  August  16th. 

Fahlberg  was  an  original  member  of  this  Society,  and 
nne  of  the  earliest  contributors  to  its  Journal  (see  this 
J.  1882.  275). 


Journal  and   Patent  Literature. 

Pitb.it  Specifications  may  be  obtained  by  post  by  remitting  as  follows : — 

Engltih.— 8d.  each,  to  the  Comptroller  of  the  Patent  Office,  W.  Temple  Franks,  Esq.,  Southampton  Buildings,  Chancery  Lane. 

London.  W.C. 
United  Sta!e$.—lt.  each,  to  the  Secretary  of  the  Society. 

French. —  1  fr.  25  c.  each,  to  Behn  et  Cie.,  66,  Iiue  des  Franm  Bourgeois,  Paris  (3e.). 
German.—  1   mark  each  (with  full  particulars)  to  Kaiserlich  Pattntamt,  Berlin,  Germany. 


I.  GENERAL  PLANT;  MACHINERY. 

I'M'KNTS. 

rativt     gas    furnaces;     Regulating    uml     r 

apparatus  for .     11.   Kopper,    Bruckhausen-Rhein, 

Germany.     Eng.  Pat.  30,294,  I ),      28.  1909. 

The  current  of  Liases  to  be  burnt  anil  the  current  oi  waste 
gases  are  caused  to  Uow  through  different  sets  of  com- 
part  men  ts  in  a  vessel  having  dividing  walls,  sonic  ol 
which  reach  from  top  to  bottom,  an. I  others  not  quite  to 
the  top  or  nut  i|uite  to  the  bottom,  the  arrangement  being 
such  that  the  direc  tion  of  flow  of  the  gases  can  be  reversed 
by  altering  the  water-levels  in  the  two  sets  of  compart- 
ments. Tho  walls  of  the  vessel  and  the  partitions  are  all 
hollow,  and  water  is  circulated  through  them,  and  thence 
through  a  pair  of  cylinders  placed  beneath  the  vessel. 
»ater  from  each  cylinder  passes  up  into  one  of  the 
sets  of  compartments  to  a  level  doterminoil  by  the  position 
of  tho  upper  open  end  of  a  hollow  piston  roil  carried  by  u 
piston  movable  in  the  cylinder.  The  water-levels  arc 
interchanged  by  raising  one  anil  lowering  the  other  of 
the    pistons. — A.  T.  L. 

Infiammabli    liquids  ;    Apparatus  for  stomal   and 

of .     Grumer  und   Grimberg   (;>-.in.li.II.   Bochum, 

Germany.     Eng.    Pat.    9628,    April    2u.    1910.     Under 
Int.  Conv..  Ma)   10,  " 

stent  relates  to  apparatus  of  the  type  in 
main  ssel   below   ground    is    periodically    filled 

from   portable   barrels    which  to  the 

■apply-pipo  for  that  purpose,  the  delivery  of  the  liquid 
from  the  underground  vessel  being  diet  ted  through  a 
rising  pi]  <■  by  Inning  in  an  inert  gas  such  dioxide. 

In  order  to  prevent  the  admission  of  air  into  the 

a  cook  in  the  supply-pipe  i  >  a  cock 


in  the  delivery-pipe  so  that  when  one  is  open  the  other 
is  closed.  Thus  during  delivery,  air  cannot  lie  drawn  in 
through  leaks  m  fault]  ci  nnections  between  the  supply- 
pipe  and  the  barrel.  The  cocks  arc  normally  held  by  a 
spring  in  the  position  for  delivery,  and  are  turned 
automatically  into  the  position  for  supply  when  a  barrel 
is  placed  in  position  and  connected  up.     A.  T.  L. 

Deflorrulntimj   insoluble  bodies,     .l/.'/iovf  of  .     E.   G. 

Achcson.     Stai id.     '  an; ida.      L7.S.     Pat     964,478 

July  19,   1910. 

The  claim  is  for  a  method  of  deflocoulating  insoluble 
bodies,  which  consists  in   pi  Iv  adding  a  deflocou- 

lating agent  as  the  dctlocculation  proceeds,  and  frictionally 
incorporating  the  agent  with  the  mass  undergoing  the 
treatment,  in  the  presence  of  a  soluble  colloid,  such  as 
dextrin.-— O.  R. 

Separators  ;  Centrifugal .     K.  Michaelis.  Coin  a.  Rhein. 

Germany.     Eng.  Pat.  14,024,  June  16.  1909. 
SEEFr.  Pat.  401,693  of  1909  :  this  J.,  1909,  1114— T.  F.  B. 

Filters  for  liquids.     A.  Tixier,  BUlancourt,  Krai 
Pat.  23,978,  Oct  19,  1909.     Under  Int.  Conv.,  Oct  21, 

Whs. 

l5,642ol  19  -T.  K.  B. 

Drying  any  desired    subt  lor    . 

A    .i     i  Harq-en-Baroeul,    Fi 

1199,  Jan.  IT.   1910. 

g 

Evaporating  or  ■  one     I 

B.  SI     .•     '         ord  Heath.  I  dv  26, 

1910. 

20.765  ol  IS*  ■  1910,  200.— 
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■  titrating    liquids:     Process    of    .     P.    Kestner 

1  ill.-    France.    Assignor   to     Kestner    Evaporati 
Philadelphia.     U.S.  Pal.  966,822,  July  26,  1910. 
S       Fr.  Pat.  361,524  of  1906  ;  this  J.,  1906,  8T4.— T.  F.  B. 

Liaut ■  luing  gases  :   Process  of  .     G.   Claude  ami   Soe. 

Liquidc.  Paris,     l.s.  pat.  967,104,  Aug.  9,  L910. 
Fr.  Pat.  322,107  erf  1902  ;   this  J.,  1903,  288.— T.  F.  B. 

-      .ration  of  gaseous  matures  into  their  elements  ;  Process 

j0T  </,e  .     G.   Claude,   Nogent,   and   K.   J.  LeVy, 

mi  Seine,  Assignors  to  Soc.  l'Air  Liquids, 
Paris."  I'.S.  Pat.  967,106,  Aug.  9.  1910. 

See  Fr.  Pat.  338,843  of  1903  ;  this  J.,  1904,  823.— T.  F.  B. 


Ha— FUEL;     GAS;       MINERAL     OILS     AND 
WAXES. 

Coke;    Determination  of  sulphur  in  ■     M.   Holliger. 

BtaU  u.  ESaen,  1910,  30.  1376—1378. 
Wnn.iT  for  coals  the  author  prefers  (this  J..  1909,  35?) 
a  ruodinod  Brunck's  method  or  Dennstedt's  method  of 
determining  sulphur,  vet  as  coke  contains  but  little 
■'  volatile  sulphur,"  Esclika's  method  is  sufficiently  accurate 
with  coke,  and  possesses  the  great  advantage,  for  labora- 
tories dealing  with  many  samples,  that  several  tests  can  be 
burnt  oft  at  once  in  the  same  muffle.     In  such  cases,  also, 


hydrochloric  acid.  To  the  solution  containing  the  sulphur, 
Creed  from  bromine,  and  neutralised,  are  added  1  e.e.  of 
concentrated  hydrochloric  acid,  and  5  c.c.  1 10  i.e.  for  a 
highly  sulphurous  coke)  of  the  barium  chromate  suspension ; 
the  whole  is  boiled  for  a  few  minutes,  three  arops  fl 
approximately  .VI  ferric  chloride  solution  are  added  [it 
help  the  subsequent  filtration),  followed  by  ammonia  m 
slight  excess,  which  excess  is  then  boiled  off.  The  liquid 
is  then  filtered  into  a  stoppered  conical  riask  of  about 
.son  e.i .  capacity,  the  precipitate  rinsed  on  (portions  adher- 
ing to  tin  beaker  need  not  be  removed),  washed  three  times 
with  hot  water,  and  the  riask  cooled  under  the  lap.  After 
adding  20  c.c.  of  concentrated  hydrochloric  acid  and 
20  c.c.  of  10  per  cent,  potassium  iodide  solution, 
with  water  to  make  400 — 500  c.c,  the  llask  is  stop 
and  after  half  an  hour  the  iodine  titrated  by  thiosulphate 
and  starch  indicator.  If  this  method  be  used  to  titrate 
sulphur  after  combustions  in  the  bomb,  the  liquid  from 
the  bomb  must  be  first  boiled  with  0-5  c.c.  of  concentrated 
hydrochloric  acid  to  expel  any  nitrous  acid  ;  nitric  acid,  in 
the  quantities  possible  under  these  circumstances,  is  not 
harmful. — J.  T.  1). 

Blm    water-gas   v.   carburetted  water-gas.      .).    van    Kossuni 
du  Chattel.     J.  Gas  Lighting,  1910.  111.  511. 

At  the  Amsterdam  gas  works  there  are  two  wati 
installations  :  the  Western,  a  blue  water-gas  plant  (Kramer* 
and  Aarts  system),  and  the  Eastern,  a  carburetted  water- 
gas  plant  (S.  Cutler  &  Son's  arrangement).  The  two  plants 
are  of  the  same  capacity  and  have  been  worked  for  four 
years,  the  results  obtained  being  given  in  the  table  helow. 


Cost  P.  ices  of  Water  Gas  per  100.0CO  Cubic  Feet. 


Western  Works  (Blue  Water  Gas). 

Eastern 

Works  (Carburetted  Water  Gas). 

1906 

1907. 

1908. 

1909. 

1906. 

1907. 

1808. 

1909. 

Coke  for  generators    

Wages    for    gas    makers, 

engineers,  and  firemen . . 

Purification         (including 

£    s. 

1  10 
0     3 

0   11 

2  18' 
0     6 
0     0 
0     0 
0     1 
0     7 
0     7 

d. 
11 
11 

. 

D 

2 
4 
4 
9 
4 
0 
1 

£    s.  d. 
1    15   11 
0     3     9 

0   11      4 

3     53 
0     8  11 
0     0     4 
0     0     8 
0     14 
0     7     3 
0     6     8 

£    s.  d. 
1   13     4 
0     5     3 

0  10     5 

3     5'    1 
0     7     1 
0     0     4 
0     0     7 
0     16 
0     6  10 
0     6     1 

£    s.  d. 

1  11    10 
0     6     2 

0   10     9 

2  19'    6 
0     6     6 
11     0     5 
0     0     9 
0     13 
0     7     1 
0     5   11 

£    s.  d. 

1  13     9 
0     7     4 

1)  10     3 

11      1    10 

2  15     5 
0     3     8 
0     0     5 
0     0     5 
0     1      4 
0     6     3 
0     6     5 

i    s.  d. 

1  16     4 
0     8     8 

0  10     7 

0     0   11 

2  5   11 
11     5     8 
0     0     3 
0     0     5 
0     12 
0     5     8 
0     5     6 

£    S.     d. 

1  16     1 
0     8     5 

0   10     9 

0     0  11 

2  8     5 
0     5     7 
0     0     4 
0     0     4 
0     1      3 
0     5     8 
0     5     5 

£     -.    | 

1  10  8 
0     6     9 

0   10     1 

n     1     3 

2  17     8 

i  nl,  lubrication,  Ac 

II     5     7 

11  11  a 
n  a  5 

.Sundries  fur  manufacture 

Written  "If.  4  per  cent.    . . 

•    4  per  cent 

0  1  1 
0  5 10 
055 

6     7 

1     0 

3 

6 

7      1      5 
1      1      25 

6  16     6 

1     0     2 

6   10     2 

•• 

0   18     6 

6     7      1 
0     3     5 

6     11 
0     5     6 

6     3     2 
11     8   10 

6  4  2 
0    12     1 

6     3     8 

5  15     7 

5  13     4 

5  12     1 

Average  price  of  coke  per 

1      0     3 

113 

10     2 

0  18  0-5 

the  volumetric  determination  of  the  oxidised  sulphur  by 
the  chromate  method  saves  much  time,  and  is  equally 
an  urate  with  the  gravimetric  determination  as  barium 
sulphate.  The  details  of  the  method,  as  adopted  in  the 
Ziirirh  fuel-testing  laboratory,  are  as  follows  : — The  barium 
chromate  suspension  is  prepared  by  dissolving  19-44  gnus 
of  normal  potassium  chromate  and  24-44  grms.  of  barium 
chloride  each  in  400 — 600  c.c.  "t  boiling  water,  thorough]] 
mixing  the  solutions,  and  washing  the  precipitate  by  decant? 
ation  with  hot  water,  till  100  c.c.  of  the  washings, filtered] 
treated  with  20  c.c.  of  concentrated  hydrochloric 
1  10  per  cent,  potassium  iodide  solution, 
require  after  half  an  hour's  standing  not  more  than  0-16 
c.c.  of  .V  10  thiosulphate  solution  to  destroy  the  iodine 
liberated.  The  volume  of  the  suspension  is  then  made  up 
to  500  c.c.  and  it  is  well  shaken  each  time  before  taking 
.  nit  quantities  of  5  c.c  with  a  pipette  having  a  wide  outlet. 
The  A  TO  sodium  thiosulphate  solution  is  made  up  three 
weeks  before  standardising,  and  standardised  by  means  of 
pure   ix.tassium   bichromate  and   potassium   iodide   and 


It  will  be  seen  that  the  cost  of  carburetted  water-gas  is 
considerably  less  than  that,  of  blue  water-gas.  About 
25  to  30  pet  11  nt.  of  blue  water-gas  is  mixed  with  the  coal 
gas  and  the  mixture  carburetted  with  petroleum  benzine 
of  0-740  sp.  gr..  and  it  has  been  found  that  a  considerable 
quantity  of  the  benzine  added  to  the  gas  falls  out  again 
in  the  mains.  This  happens  not  only  in  the  wintel  but 
also  in  the  summer. — W.  H.  C. 


( tooling 


of     gas     and     naphthalene     removal.        V.. 
J.  Gasbeleucht.,  1910,  53,  784—785. 


Utt. 


The  author  finds  that  less  anthracene  oil  is  required  in  the 
naphthalene  washer  if  the  gas  is  well  cooled  before  washing. 
Formerly  at  Schlieren-Ziirich  the  temperature  of  tl 
in  the  washer  was  35°  C,  and  5  to  0  kilos,  of  oil  were 
required  per  cb.  metre  of  gas  ;  in  this  case  the  oil  from 
iei  [.  1  ontained  23  per  cent,  of  naphthalene,  and  that 
from  chamber  IV.  12  per  cent.  When  the  temperature 
of  the  crude  gas  in  the  Bolz  coolers  was  reduced  from  40°  C. 
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t<>  80   i' .  which  reduced  the  temperature  in  tin-  washer  to 
20°— 25    C,  400,000  eb.m.  ol  ms  could   be   washed  with 

me  quantity  o(  oil  which  formerly   washed   II 

ili. in.  only,  showing  a  saving  ol  at  lea  I  50  percent 

Tin-  ml  from  chamber  I   then  i  onl  id  about  21  \«  i  cent. 

of  naphthalene  and  from  chambet   IV.  about  II  pel 

i    contained  2n  grms.  of  naphthalene  per   100  i  b  in. 

ing    the    »i  bi  t     I     pi  a<  I  ii  a  llj    di 

fcli    rwards.     ft  appears  to  be  inadvisable  to  cool  the 


itances   arc   then   washed   out   which   appear  to   prevent 

stoppage    througl idensation    of    naphthalene    in    bb< 

It  is  advisable  tn  cool  rapidly  to  15  t"  20  C, 
for  which  purpose  an  "intensive-washer"  such  as  the 
Reutter  cooler  is  advisable.  H\  .i-un  i doling  the  gas,  if 
necessary,    before    passing    the    ammonia    scrubbers. 

i    is  used  in  these.      Thus  if  the  gas  was  at    19°  C.  "ii 
ing  and  at  20    C.  on  leaving  the  scrubber,  5-23  litn 
of  water  were  used  per  minute  .ind  the  water  at  the  outlet 

lined  3-5  per  cent,  of  ammonia.     If  the  temperati 

the  e  s  was  l'i'.  C.  on  entering  and  -H  .'.  <  ,on  leaving  the 
lb.  ei.  760  litres  of  naier  wore  used  per  minute,  and  this 
left  the  scrubbers  containing  2-8  per  cent,  of  ammonia 
only.  No  ammonia  escaped  the  scrubber  at  the  lower 
temperature.  The  lowering  of  the  temperature  of  the 
had  a  very  satisfai  tory  effect  on  the  liueb  cyanogen 
washers  ;  on  working  in  the  old  way  the  cyanogen  mud 
contained  8  per  cent,  of  Prussian  blue,  whereas  at  the 
lower  temperature  it  contained  10  to  11  per  cent.  This 
leads  to  an  increased  value  of  the  mud  of  7  centimes 
(about  Jd.)  per  100  kilos.— E.  F. 

"Petroleum   from    Maikop;    Optical   examination  of  . 

M.    A.    Kakusin.     Petroleum.    1910,    5,    1319—132(1. 
Tin:    crude  oil    gave    the    following  fractions  on  distilla- 
tion : — 


■ 

32"— 100°  C. 

10-57 

0-691 

100' — 120°  C. 

5-85 

0-739 

120°— 140°  C. 

6-00 

0-760 

« 

HO1- 160°  C. 

2-14 

0-764 

5 

150°— 225°  C. 

17-28 

0-803 

« 

■  —275°  C. 

12-11 

0-867 

7 

Residue 

45-28 

0-937 

A  mixture  of  fractions  Nos.  -1  and  5  gave  a  distillate 
■  gr  0-800,  and  flash-point  27  ('.  The  residue,  which 
contained  38  per  cent,  of  resinous  matter,  was  diluted  with 
light  petroleum,  washed  with  acid  and  with  alkali,  and 
distilled  in  steam  at  2SO  t '.  The  distillate,  amounting 
to  ;iij  per  cent.,  was  suitable  for  a  machine  oil.  The 
ical  examination  of  the  crude  oil  showed  that  it  is  a 
"  polariruetrically  semi-transparent"  oil  (carbonisation 
coefficient,  K=1J  per  cent.;  see  this  J.,  1907,  678; 
1909,  .r>14).  which  has  already  undergone  natural  filtration 
in  the  sense  indicated  by  Day  (this  ,]..  1900.  890)  and  thus 
has  travelled  a  great  part  of  the  distance  from  tho  place  of 
formation  to  the  surface  of  the  earth. — A.  T.  L. 

ion    monoxide    and    hydrogen,    or   carbon    dioxide    and 

hydrogen  ;    Action  nf  mixtures  of  .  on  iron  oxides. 

«   of   petroleum].     A.   Gautier  and  P.  Clausmann. 
rjtee   nnd.,    1910.  151,  355—359. 

A  MIXTURE  of  3  volumes  of  carbon  monoxide  and  1  volume 
of  hydrogen  was  passed  at  500°  C.  over  the  ferroso-ferrn 
oxide  derived  from  the  calcination  of  a  native  fen 
carbonate.  The  substance  formed  contained  about  7 
rbon,  and  93  per  cent,  of  ferrous  oxide  and 
iron  carbides  in  approximately  equal  proportions. 
When  strain  was  passed  over  this  sul  i     Inn     I '.. 

is  was  obtained  containing  96  per  cent,  of  bydn 
and  4  per  cent,  of  methane.     Over  iron  (redu  ed  from  the 

oread    over    pumice)   at    125"     t '.    was    pa!   ed 
mixture  of  2  volumes  of  carbon  dioxide  and  1  volumo  of 
hydrogen.     The  issuing  sides  23  per  cent,  of  carbon 

monoxide  and  7ti  per  cent,  of  hydrogen,  contained  0-15  per 
cent,  of  methane.     A  mixture  of  equal  volumes  of  carbon 


monoxide  and  b  aturated  with  aqueou     rapour, 

was  passed  ovei   t oxide  al   200      301  •  thi 

•    lilt  in     ■  i     then  heated  to  5 i   iiiiii     i  PA 

pormanent  gases,   the  issuil  pro- 

portion of  a  substance    condensable  to  a  jelly-like  solid 
having   prop  1 1  ie      imilai   to   those   ol    van  lini       I 
luggested    that    these   experiments    posaibh    hav     -one 
healing  on  the  geological  formation  of  hydrooarb 

hi. I  petroleum.     -1   T.  P. 

I 'mil      In   I     ij/i.  i    in,  ill-.       '  '/.iphie  l.l     and      .1  n  irisky.       Si  e 
XXII. 

Explosion  indicator.     leolu.     Set  .Will. 

Pah 

Gas  retorts;     Vertical  .     W.  P.  Gibbons  and   .1.    II. 

Masters,  London.     Eng.  Pat   16,925,  July  20,   1909. 
\    RETORT   is    made    m    two   halves  placed    back  to   back 
so  that,  it  comprises  two    coking    chambers  with  a  gas- 
collecting  duct,  between  them.     The  gas  from   the  colring 
chambers    enters    the    central    duot    through    apert 
inclined    upward    and    -paced    at    intervals    throughout 
the  height  of  the  retort.     The  wall    of  the  central 
may  be  integral  with  the  walls  of  the  coking  chambers, 
or   they    may   be   formed    by   tiles  dropped  into  grooves 
in  the  side  walls  of  the  retort .     .Multiple    in       id  of  double, 
retorts  may  lie  similarly  constructed. — A.  T.  L. 

Vertical  gas  retorts.     W.   P.  Gibbons  and    J.   R.  Masters, 
London.     Eng.  Pat.  17,112,  July  22,  1909. 

The  patent  relates  to  the  type  of  setting  in  which  the 
retorts  are  sub-divided  into  groups  and  the  heating  and 
secondary  air  ducts  and  the  regenerators  are  arranged 
so  that  one  or  more  groups  of  retorts  may  be  cut  out  and 
repairs  may  be  effected  without  interrupting  the  working 
of  the  whole  of  the  retorts.  The  gas-producer  is  arranged 
between  two  sets  of  retorts  and  the  heating  gases 
delivered  to  a  central  duct  between  the  two  row.-.  To 
allow  of  repairs  to  the  producer  without  shutting  down 
the  whole  of  the  retorts,  two  producer  furnaces  are 
arranged  back  to  hack,  and  either  may  be  used  to  deliver 
gas  to  the  central  flue. — A.  T.  L. 

Gas  obtain  I    n  if,,    distillation  of  carbontu  .//.-.- 

Treatment  of  ■  for  the  recovery  of    ast  fill    product*, 

and   apparatus   therefor,     n.    Wilton,    London.      Eng 
Pat.  16,355.  duly  13,  1909. 

Is  order  to   recover  the  ammonia  and  at   the  -ana-  time 
to  avoid  an  objectionable  effluent,   the   I  lined 

from    the    distillation    is    sprayed    into    the    hot   gases 
remove  free  ammonia,  which  is  afterward  from 

the  gas,  and  the  liquor  is  then  evaporated  in  open  trays 
formed  around  the  hot  gas-conduit.     The  liquor  may  be 
mixed   with   lime   or  alkali    before  spraying,  as  descr: 
in  Eng.  Pat.  23.043  of  1908  (this  J.,  litlo.  144).— A.  T.  L. 

Highly   volatile   liquids    [petroleum   spirit,    etc.]:    Pro 

and   apparatii-i    for    stopping     the    burning   of   in 

receptacles  and  tanks.  \.  Flachs,  Berlin.  Eng.  Pat. 
8089,  April  4,  1910.  Under  Int.  Oonv.,  April  5,  1909. 
A  storage  tank  is  fitted  with  sheets  of  metal  gauze 
in  the  space  above  the  liquid,  and  means  arc  provided 
for  admitting  an  inert  gas  such  as  nitrogen  or  carbon 
dioxide  beneath  the  gauze.  This  gas  may  be  admitted 
in  the  event  of  a  lire  in  the  vicinity  of  the  tank.      The  tank 

i.,,   provi  led  with  safi  I  and  if  an 

should  occur  in  the  tank  the  movement  of  tl 
valves    opens    cocks    for    automatically    admitting 
inert  gas  to  prevent  the  urning  of  the  liquid. 

Charcoal;    Process  for  com  '  into- .     X.     M. 

Roux.  Pans.     Eng.  Pat  17,139,  Jul)  22.  1909.     Under 

Int.  Oonv.,  July   22,   190a 
Sra  Ft.  Pat  401,419  of  1909;  this  J.,  1909,  1116.— T.  F.  B. 

b  2 
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ilanufactur,  «/  .     A.  W.   II    Vivian, 

Gr.  I.  Davies,  and  L.  Grate,  Assignors  to  Composite 
Fuel  Synd,  Ltd.,  London.  D.S.  Pal  967,863,  \u-.  16, 
1910. 

Pr.  Tat.  :t!V!.;is  of  1908  :   this  .1..- 1909,  16.— T.  1-'.  B. 

Product r  gat  plant*.     A.    II.   du  Thil.  Paris.     Eng.   Pat. 
24,014,  Oct.   19,  1909. 
i  i    Pat  407,662  oi  1909  ;   this  J.,  1910,  561.— T.  F.  B. 

\vcers.     J.    Rouleaux,   Wilkinsburg,   Pa..    O.S.A. 
Pat  2887,  Feb.  5,   1910. 
-    Pat.  948,249  of  1910  ;  this  0..  1910.  268.— T.F.B. 

W.  Thomas,  Vancouver.  B.C.     U.S.  Pat. 
966.718.  Aug.  9.  1910. 
Sn  Eng.  Pat.  16,661  of  1909  ;  this  J..  1910.  550.— T.  F.  B. 

foi   inflating  aerostats  ;   Process  of  man  n  fact  tiring . 

O.  Nauss,  Breslan,  Germany.  U.S.  Pat.  965,482, 
July  26,  1910. 

Eng.  Pat.  2298  of  1910 ;  this  J.,  1910,  934.— T.  F.  B. 

Illuminating-gas  ;    Process  for  th>    utilisation  of  materials 

•  mploycd  for  purifying  .     H.  Simonin,  Pierretitte, 

France.  Eng.  Pat.  25,360.  Nov.  3.  1909.  Under  Int. 
t'onv..  Nov.  5,  1908. 

See  Ft.  Pat.  405.096  of  1908  ;   this  J.,  1910,  204.— T.  F.  B. 


IIb— DESTRUCTIVE    DISTILLATION  ; 
HEATING  ;    LIGHTING. 

Patent. 

Gases  produced  by  destructivt  distillation  of  coed  or  the  like  ; 

Treatment    of   .     W.    Hibv.    London.     Eng.    Pat. 

17.421'.  July  27,  1909. 
Is  the  process  of  separating  ammonia  from  the  crude 
hot  gases  by  treatment  with  concentrated  sulphuric 
iter  removal  of  the  tar.  an  objectionable  waste 
liquor  is  produced  owing  to  the  cooling  of  the  gases. 
In  order  to  avoid  the  production  of  this  liquor,  and  to 
-ition  of  naphthalene,  the  gases  are  kept 
at  a  temperature  above  the  dew-point  of  the  naphthalene 
until  they  are  burnt  or  until  they  are  treated  with  a 
solvent  for  removal  of  the  naphthalene.  The  solvent 
may  be  introduced  into  the  gas  in  the  state  of  vapour, 
the  mixed  gases  being  then  passed  through  a  condenser. 

—A.  T.  L. 


m.—  TAR  AND  TAR  PRODUCTS. 

Nitrobenzene;    [Electrolytic]   Reduction  of to  aniline. 

C.  N.  Otin.  Z.  Elektrochem.,  1910.  16,  674—680. 
After  careful  study  and  repetition  of  previous  work  on 
this  subject,  particularly  that  of  Elbs  and  Silbermann 
ii.i-  J.,  1901,  726),  and  o)  I  hilesotti  (this  J.,  1901,  1001), 
the  author  has  attempted  to  modify  the  methods  so  that 
a  sufficient  yield  of  a  pore  product  can  be  obtained  to 
make  the  process  of,  commercial  value.     Al    present   the 

are  too  small  and  the  oost  of  incidental  materials 
is  too  high  to  allow  alectrolytioally   reduced  anilin>    to 

e  with  the  ordinary  chemical  product.  It  is 
impossible  Ijy  i  hilesotti'a  methods  to  obtain  a  product  free 
from  o-chloraniline,  which  is  produced  at  the  higher 
current     densities.     The    author    therefon      propo 

maximum  surface  consisting  of  lead  wool  or 

ickel  wire.     To  avoid  a  rise  in  E.M.F.  and  heating 

:  lectrolyte  it  is  necessary  to  have  12<i  c.c.  of  hydro- 
19)  to  20  grins,  of  nitrofa 

mulsion  forms  the  cathode  liquid  and  with  it  i  [en- 
trode  fills  a  central  porous  pot.     The  anode  of  lead  dips 


into  10  per  cent,  sulphuric  acid.  The  current  concentration 
(current  strength  per  litre  of  cathode  liquid)  is  3L' 
90  to  100  amps,  and  the  E.M.F.  3—i  volts.  In  this 
way  the  yields  are  from  90  to  95  per  cent,  in  material  and 
over  95  per  cent,  in  current  efficiency.  The  yields  with 
smaller  quantities  of  hydrochloric  acid  are  very  much 
smaller  and  contain  much  chloro-aniline.  In  such  experi- 
ments the  temperature  rises,  water  evaporates  and  the 
E.M.F.  is  never  lljver  than  91  volts.  If  corresponding 
results  can  be  obtained  on  the  large  scale  it  should  be 
possible  to  produce  electrolytic  aniline  at  a  reasonable 
price.— W.  H.  P. 

Patents. 

Acenaphthem  -quinone,  etc.  ;  Process  of  condensing  reduction 

products  of- .     K.  Elbel.  Assignor  to  Kalle  und  Oo., 

A.G.,  Biebrieh,  Germany.     U.S.  Pat.  965,170,  July  28, 
1910. 

See  Fr.  Pat.  407,225  of  1909  ;  this  J.,  1910,  482.— T.  F.  B. 

Hydroxyl  derivatives  of  aromatic  hydrocarbons  ;   Process  of 

rendering soluble  in  water.     A.  Friedlaender,  Berlin- 

Halensee,  Assignor  to  A.  Horowitz.  Berlin.     U.S.  Pat. 
966,820,  Aug.  9,  1910. 

See  Eng.  Pat.  7550  of  1907  ;  this  J.,  1908,  399.— T.  F.  B. 


IV.— COLOURING  MATTERS  AND  DYES. 

Safranines  ;    Synthesis  of .     W.  Schaposchnikow  and 

N.  Orlow.     J.  Russ.  Phys.-Chem.  Ges.,  1910,  42,  505— 
530.     Chem.  Zentr.,  1910,  2,  480—481. 

The  Safranine,  pheno-2-methyl-3-6-aminophenazonium 
chloride,  can  be  prepared  by  heating  together  for  1  hour 
on  the  water-bath,  1  mol.  of  dichloroquinonedi-imine  and 
2  mols.  of  phenyl-m-tolylenediamine  in  alcoholic  solution. 
After  diluting  with  water  and  expelling  the  alcohol,  the 
dye3tuff  is  salted  out.  Yields  of  u.p  to  93-2  per  cent,  are 
obtained.  The  dyestuff  forms  yellowish-green  crystals, 
easily  soluble  in  water,  and  giving  an  emerald-green 
solution  with  concentrated  sulphuric  acid.  The  ehroraate, 
(Cl9H1TN1)2Cr:,07,  is  only  slightly  soluble  in  water.  By 
elimination  of  an  amino-group  by  way  of  the  diazo- 
compound,  monomethylaposafraninc  chloride, 


C,H 


C6H2(NHs)CH3,    is   obtained,   whflsl 


^(C,H8)C1) 

by  elimination  of  both  amino-groups,  phenotoluphen- 
azonium  chloride  is  produced.  On  diazotisation  and 
combination  with  ,i-naphthol,  the  Safranine  yields  a  blue 
dyestufi.  A  Safranine  containing  a  naphthalene  nucleus. 
pheno-2-methyl-3-b-aminophenonapht  hazonium  chloride 
can  be  obtained  from  naphthoquinonedichlorodi-imineand 
phenyl-m-tolylenediamine.  It  forms  yellowish-green 
crystals  from  alcohol.  The  chromate  has  the  composition, 
(CjjH^NJoCr.O,.  This  Safranine  also  yields  a  blue 
d  vest  tiff  when  diazotised  and  combined  with  /3-naphthol. 

—A.  8. 

Patents. 

Dyestuffs  ;  New of  the  safranine  series.     A.  G.  Bloxam, 

London.  From  Act.  Ges.  f  iir  Anilin-Fabrikatiou,  Berlin, 
Germany.  Eng.  Pat.  20,029,  Sept.  1,  1909. 
In  the  preparation  of  the  new  dyestuffs,  aminodip 
aminesulphonic  acids  or  derivatives  thereof  are  oxidised 
in  the  presence  of  alkylbenzylanilinesulphonic  acids.  The 
derivatives  thus  obtained,  which  possess  an  indamine 
character,  are  oxidised  in  conjunction  with  primary 
aromatic  amines  and  yield  dyestuffs  belonging  to  the 
safranine  series  which  dye  wool  from  an  acid  bath  in  blue- 
violet  to  blue  shades. — F.  M. 

I     .,    ,;  /,     I,,,,      .        I/-;,-  </,/.  Inn     „/    „    ir  .        !'.      \.    Xewtoll. 

London.      From   Farbenfabr.   vorm.   F.    Bayer  urn 
Elberfcld,  Germany.     Eng.  Pat.  28,717.   Dec.  8,   1909. 
By  combining  the  diazo  compound  of  2-4-dinitraniline  with 
aryl- j-naphthylaminesulphonic  acid  derivatives,  dyestuffs 
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ned  which  dye  wool  lr..m  an  acid  bath  in  brown 
to  black  shaded  of  p  light,  fulling,  and  the 

ol  boilinf in  ral  acid        1 '.  M. 

Manufacture  of  a  new .     P.   \    Newton, 

London,     I  rom   Fal  rcnfabi     voi  m.   P.   Bayei   and  I  o 
Elberfcld,  Germany.     Eng.  Pat.  29,458,  I'...   16,  19(i!i. 

\\    acid   dyestufl    which   dyes    wool    in    level    blue-blaol 
lhad  d  light  and  of  \  erj  good  fastness 

|0  boiUng  mineral  acids,  i-  obtained  by  diazotising  ls:<  parts 
•  >f  2 : 4-dinitraniline  with  nitrosyl  chloride,  dilutin;1  the 
o  compound  with  ice  and  adding  this,  at  about  0'  C, 
tn  ■  suspension  of  239  parts  ol  2-amino-8-naphthol-6- 
■ulphonic  acid.  The  resulting  dyestufl  is  filtered  off  and 
dried.     F.  M. 

Indigo-uhite    preparations;      Production     of    stable . 

,1.  Y.  Johnson,  London.  From  Badischc  Anilin  and 
Fabrik,  Ludwigshafen,  Germany.  Eng.  Pat. 
30,197,  Dec.  24,  1909. 
\  soluble  hydrosulphite  is  added  to  the  solution  of  an 
alkali  salt  of  indigo-white,  together  with  dextrin,  molasses, 
or  waste  sulphite  cellulose  liquors,  and  the  mixture 
evaporated  to  dryness  in  thin  layers  in  vacuo. — F.  M. 

Manu/actun  of .     Kalle  und  Co.,  Biebrich, 

nany.      Eng.   Pat.  8127.  April  4.   1910.      Under  Int. 
Conv.,  April  13.  1909. 

H\  the  interaction  of  phenylhydrazine  oi  its  derivatives 
and  2-amino-5-naphthol-7-sulphonic  acid  in  the  presence 
ilphurous  acid,  compounds  are  obtained  w  bich  are  pro- 
bably carbazolo  derivatives  of  1 -naphthol-3-sulphonic 
acid.  These  combine  readily  with  diazo  compounds  of 
aromatic  amines,  yielding  dyestuffs  which  may  be  used  for 
the  dyeing  of  both  cotton  and  wool.-    F.  M. 

7:     Manufacture   of  a .     Farbwerke 

vorm.  Meister,  Lucius,  und  Briining,  Soeohst  a/M., 
Germany.  Eng.  Pat.  9497,  Ipril  19,  1910.  Dnder 
Int.  Conv.,  April  27.  1909. 

By  combining  diazotised  2'4-dinitraniline-6-sulphonic 
with  2-naphthol-3-carboxylic  acid  (m. p.  216°  C),  a 
dyestufl  is  obtained  which  is  soluble  with  difficulty  and. 
from  its  good  fastness  to  light,  is  very  suitable  for  the 
manufacture  of  colour  lakes,  and  for  printing,  wall  paper 
and  oil  colours.— F.  M. 

.'/> ■  :   Manufactureof .     O.  Imray, 

Farbwerke  vorm.  Meister,  Lucius,  und 
Bruning,   Hochst   a   M.,  Germany.      Eng.   Pat.   18,117. 
i   5,  1009. 

U.S.  Pat.  959,617  ol  1910;  this  J.,  1910,  809.     T.  F.  B. 

Indigo    colouring     matters;      Reduction     of .     J.     Y. 

Johnson,    London.      Fror      Be         he    Anilin    und    Soda 
Fabrik.  Ludwigshafen  on  Rhine,  Germany,     Eng.  Pat. 
I,  Oct     18,  1909. 

Vdditionof  Oct.  21,  1909,  to  Fr.  Pat.  348,360 ol  1904; 
1910.  623.— T.  F.  B. 

Vat  [anthracene]  colouring  matter;    Manufacture  of . 

.1.  \  Johnson,  London.  From  Badische  Anilin  und 
s  da  Fabrik,  Ludwigshafen  on  Rhine,  Germany.  Kns;. 
Pat.  23,875,  Oct.  18,  1909. 

,.  Pat.  409,381  of  1909  ;  this  J.,  1910,  686.— T.  F.  B. 

Vat   dye*   of   the   anthl  Manufacture  of . 

P.    v    Newton,  London.     From    I  br.  vorm.   F. 

and  Co.,  Elberfeld,  Germany.     Eng.  Pat.  25,986, 
10,  1909. 
Fr.  Pat.  409,407  of  1909  :  this  J.,  1910,  686.— T.  F.  B. 

dye.     0.   Dressel,   Elberfeld,  and   R.    Koine  and  H. 
Hoerlein,  Vohwinkel,  Assignors  to  Farbeniabr.  vorm.  F. 

■  und  Co.,  Elberfeld,  Germany.     U.S.  P 
Aug.  2.  1910. 
-       Eng.  Pat.  12,205  of  1909  ;  this  J.,  1910,  554.— T.  F.  B. 


o  'In,  Huff  t<  \lanufai  tun  of  a-    -    ■     A.  '■■ 

l  i,:    Pat      B,674,Dei     18,  190! 

Ps     110,639  ol  1909  :  this  J  .  L910,  sou.     i .  \\  B. 

Indophi  i  in,, l    j,n , ,  u    •■!    a 

\\.    Berz,    Frankfort,    Germany,     Assignoi    to  l 
Color  Co.,  X.  v.  Sork.     U.S.  Pat.  966,092,  Aug.  2,  1910. 

31  i   Eng    Pat.  9689  ol  1909  ;  this  J.,  1910,  481.     T.  V.  is. 


V.— FIBRES  ;     TEXTILES  ;     CELLULOSE  ; 
PAPER. 

African   wild   rilks.     F.    W.    Barwick.     Bull.    Imp.    [net., 
L910,  8.  160—161. 

At  the  present  time  the  most  important  African  -ilk 
producing  insects  arc-  those  of  .inn/, h,  species,  belonging 
to  the  Eupterotidce.  He  genua  Anapht  occurs  in  many- 
parts  of  Africa,  and  tlu  following  species  have  been 
recorded:  AnapK  /muila  and  .1.  reticulata  in  Natal; 
A.  infracta,  A.  Cartcri  and  A.  Moloneyi  in  East  and  \\.  it 
Africa;  A.  ambrizia  in  Portuguese  \\  ■ 
Nigeria  and  Uganda;  .4.  venata  in  West  Africa;  .1. 
subsordidii  in  Lagos  and  Southern  Nigeria,  and  A.  cloriHa 

in  Rhodesia.      The  silkworms  live  in  large  C panes  and 

move  together  in  search  of  food.     The  col  oi 

are  of  irregular  shape  and  size  ;  the  larger  i 
a  hundred  oi   more  cocoons,  whilst  others  are  small  and 
contain   ten   or  even   (ewer  cocoons.     The  nests   usually 
consist    "(   several   layers  ol   silken   material;   the  ot 
layers  are  somewhat  coarse  and  loosely  spun,  whilst  the 
inner  layer  is  hard  and  of  a  parchment -like  texture, 
nests  and    single  cocoons  are   usually   of   a    dull   reddish- 
brown  colour,  but  it  is  stated  that   when  the  worms  are 
enclosed  in  the  dark  thej  spin  white  cocoons.     The  silk 
worms  are  said  to  feed  principally  "ii  the  leave-  ..I  spi 
oiFieut,  but  the  nests  are  found  on  almost  all  forest  trees. 
Anapln  silk  contains  a  considerable  quantity  ol  "  gum, 
which  is  more  resistant  to  the  action  of  ordinal 
ming  media  than  that  of  B  Pussur  silk.     Experi- 

ment    has    shown    that    treatment    with    alkali 
solution  will  effect  the  removal  of  the  gum.      Specin 

of  nests,  which  have  b amined,  have  been  found  to 

\  ielit  about  :s:s  per  cent,  ol  clean  degununed  silk.  This 
'figure  must  be  regarded  as  approximate  only,  since  the 
composition  and  size  of  the  nests  vary  to  a  considerable 
,,t.  Anaplu  -ill  resembles  Bombyx  silk  and  is  capable 
of  beiiie  spun  into  satisfactory  yarn.  but.  unfortunately, 
the  actual  yield  oi  clean  deganuned  silk  is  verj  small. 
[heprobabli  valueof  the  crude neste  is  about  one  franc 
per  kilo.  (4.3d.  per  lb.),  or  two  to  three  francs  per  kilo. 
(8.6d.  to  12.9(1  per  lb.)  for  the  clean  and  sorted  silk,  in 
the   gum.     Whether   a   constant    supply   ol    the   material 

in  be  obtained  at  such  a  price  as  to  render  it- 
and  manufacture  profitable  has  not  yet   been  defini 
established. 

I.      Bull.  Imp.   Inst..   1910. 
8.   121—125. 

samples   ol    "  sunn 

i   and 

Assamwen  '">• 

several  of  them  I  "ll1,1 

idy   market.     01 
Taiga  from    L'llapara,   and   torn 

Their  probable  commercial  value  in  M 
were  fully  £4  pert  ormal,  owi 

in  supply,   was   as    folli  ws  : —  '• 

length  of  staple,  7  ft.,  £2  '  "■• 

£18:  No.  '• 

icngth,  6  ft..  £25  ;  No.  i,  5  ft  9  in.,  i'24  :  N 

length.  6  ft.  6  in.,  £2:1.     Kaijn 

5  ft.  6  in.,  £27  ;  N      -  th,  6  ft.  6ii  '..length, 

.->  ft.  3  in.,  £20  th,  4— .">  ft..  £17.      I 
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(Sept.  15,  1910. 


nt  the  chemical  examination  of  three  of  the  samples  are 
shown  in  the  following  table  : — 


Talgacbi 

lllapara 

X..    '-'. 

Eaijuri 

No.  1. 

Ash      

]>er  cent. 
8-0 
0-3 
7-5 
16-0 
1-0 

per  cent. 
8-3 
0-3 
6-3 
16-7 
1-0 
88-8 

per  cent. 

g-a 

0-3 

i-HydrolysU  (loss)  *    . . 

HSydrolysIa  (loss)  

Acid  purification  (loss) 

6-7 
16-7 

1-4 
87-6 

s,-e  tbla  .1..    1907.   757. 


—A.  S. 


Cellulose  :  Chemistry  of  - — ■ — .     /.  Hydrocellulo.se.     H.  Jent- 
Z.  angew.  Chem..  1910."  23,  1541—1546. 

Fob  the  preparation  of  hydrocellulose,  the  author  finds 
Girard's  method  difficult  to  control  and  prefers  to  dis- 
tribute the  acid  through  the  cellulose  by  means  of  a  solvent 
which  does  1 1 ■  <t  dissociate  the  acid,  heating  the  material 
in  presence  of  an  execs-  oi  tin-  solvent.  Suitable  solvents 
are  glacial  acetic  acid,  ether,  amyl  acetate,  ethyl  acetate, 
ethyl  acetoacctatc,  formic  acid,  glycerol,  etc.  The  degree 
of  conversion  of  the  cellulose  into  hvdrocellulose  is  pre- 
ferably measured  by  Schwalbe's  cupric-reduction  method 
(this  J..  1911).  US!)),  which  the  author  has  considerably 
simplified  ;  the  conversion  increases  with  the  time  and 
temperature  of  the  treatment  up  to  a  certain  point.  Very 
satisfactory  results  are  obtained  by  boiling  10  grms.  of 
cellulose  for  10 — 15  minutes  with  300  c.c.  of  glacial  acetic 
acid  containing  2  c.c.  of  hydrochloric  acid.  When  sul- 
phuric acid  is  used  the  conversion  is  very  rapid,  but  the 
hvdrocellulose  tends  bo  gelatinise  on  washing.  The 
"  copper  value  "  of  hydrocellulose  falls  generally  between 
4  and  6,  but  higher  and  lower  values  are  occasionally 
found.  Several  salts  of  strong  acids  with  weak  bases 
also  convert  cellulose  into  hydrocellulose  under  similar 
conditions  ;  the  action  of  these  salts  is  direct  and  does  not 
depend  on  dissociation  as  has  sometimes  been  assumed. 
In  the  production  of  hydrocellulose  the  acid  enters  into 
association  with  the  cellulose  by  adsorption,  and  hydrolysis 
eeds  by  the  action  of  finely-divided  water  on  the 
adsorption  compound,  the  acid  acting  as  a  contact  agent. 
It  is  necessary  that  the  acid  be  in  a  finely-divided,  con- 
centrated (molecular  or  non-ionised)  condition.  If 
moisture  be  rigorously  excluded,  which  is  very  difficult 
to  ensure,  the  cellulose  is  recovered  practically  unchanged 
by  washing  the  adsorption  compound  with  water.  Experi- 
ments with  illy  cellulose,  anhydrous  other  and  hydrogen 
chloride,  -bowed  an  adsorption  of  the  acid  amounting 
to  041,  |„  r  cent,  "i  tin-  cellulose  after  washing  with  dry 
ether.  Hydrocellulose  is  soluble  in  all  the  solvents  of 
cellulose  and  is  attacked  bj  Btrong  sulphuric  acid  in  the 
same  manner  a-  cellulose.  Strong  caustic  soda  lye  dis- 
solve's a  portion  of  the  hydrocellulose  (generally  about 
one-third),  the  >■  idui  being  mercerised  and  its  copper 
vain  luced.      About  85  per  cent,  of  the  soluble 

portion  is  re-precipitated  by  acid  :  the  remainder  is 
permanently  soluble  and  profoundly  decomposed.  In  the 
"i  hydrocellulose  the  refraction  colours  of  ordinary 
cotton  cellulose  in  polarised  light  are  considerably 
weakened. — J.  F.  B. 

Alcohol    from    siilpliite-celIulo.il     wash    lyes;     Manufacture 

of .     (  .  i:.  Schwalbe.     Z.  angew.  Chem.,  1910,  23, 

1537—1540. 

Ix  1891  Lindsay  and  Tollens  made  an  investigation  of  a 
sulphite-cellulose  waste  lye,  containing  9 — 10  per  cut. 
of  drj     olids,  and  found  in  it   1-2  per  cent,  of  fermentable 

1  alcohol   being  58     '>"  litres  per  ton  of 

dose.  Recently,  in  Sweden.  Wallin,  at  Forss,  and 
Ekstrom,  at  Skutsk&r  (see  this  J.,  1910.  810),  have 
attempted  to  develop  an  industrial  process  on  this  basis. 
The  two  processes  are  identical  in  all  essentials  except 
that  for  t  lie  -  neutralisation  of  the  crude  acid  lyes,  the 
former  uses  lime  and  the  latter  the  waste  causticisation 
sludge  from  sulphate-cellulose  mills.  The  lyes  are  Brat 
neutralised  in  large  vats  ;  they  are  then  cooled,  e.g.  in 
in     simultaneously  aerated.     It  is  claimed 


that  the  neutralisation-sludge  obtained  in  the  filter- 
presses  after  this  process,  if  used  for  the  preparation 
of  fresh  lyes,  contains  sufficient  calcium  sulphite  to  effect 
a  saving  of  40 — 15  per  cent,  of  the  sulphur  required. 
In  a  mill  producing  10  tons  of  cellulose  per  24  hours 
the  volume  of  the  lyes  to  lie  treated  amounts  to  about 
100  cul).  in.  per  day  and  the  quantity  of  neutralisation- 
sludge  may  be  taken  at  about  \\  tons  dry  or  3  tons 
moist.  A  yeast-nutrient,  malt-extract  or  dead 
yeast,  is  added  to  the  neutralised,  cooled,  and  aerated 
liquid,  which  is  transferred  to  the  fermentation  tuns. 
These  must  be  large  enough  to  allow  of  a  storage  of  at 
least  3  days'  duration.  After  fermentation  and  Beparati 
of  the  yeast,  the  lye  is  distilled  in  a  continuous  still.  The 
column  apparatus  designed  by  Kubierschky  is  particularly 
suitable  for  the  distillation  of  sulphite  lyes.  The  alcohol 
in  these  is  in  an  extremely  dilute  condition  and  the  mi 
sumption  of  steam  in  their  distillation  is  far  larger  than 
in  a  molasses  distillery.  The  alcohol  obtained  is  alreadj 
denatured  ;  it  contains  considerable  proportions  of  methyl 
alcohol,  pre-existing  in  the  unfermentod  lyes,  also  of 
aldehydes,  furfural  and  probably  acetone  ;  it  appears  to  be 
practically  free  from  terpenes.  The  process  is  being  worked 
on  a  considerable  scale  at  Skutskar  ;  the  average  yield  of 
alcohol  may  be  taken  as  about  00  litres  per  ton  of  cellul 
and  the  present  out-turn  is  50.980  litres  monthly.  It 
is  stated  that,  under  Swedish  conditions,  the  treatment 
shows  a  profit,  but  the  author  points  out  that  it  offers 
no  solution  of  the  problem  of  the  disposal  of  the  waste 
lyes  ;  on  the  contrary,  it  may  even  happen  that  owing 
to  the  presence  of  dead  yeast,  etc..  in  the  spent  wash, 
the  nuisance  may  be  aggravated  rather  than  abated. 

—J.  F.  B. 

Wood    pulp    and    paper   mills;    Losses    of   fibre    in . 

E.   Bosaeus.     Kemi  och  Bergvetenskap,  1910.  Heft   Sj 
Papierfabrikant.   1910,  8,  737—739,  767—770. 

The  author  criticises  some  statistics  prepared  by  Carlson 
(this  J.,   1910,  343)  relating  to  the  losses  of  fibre  in  the 
effluents  from  wood  pulp  and  paper  mills.     He  consie 
Carlson's  estimate  of  a  loss  of  about  5'5  per  cent,  of  61 
in  the  effluents  from  mechanical  pulp  grinding  mills.  1 
distinctly   in   excess   of   the   true   value.     Moreover,   ii"t 
more  than  35  per  cent,  of  this  consists  of  fibres  having 
a   commercial   value  ;     the   remainder   consists  of   debru 
and    resinous    impurities    which,    if   recovered,    would   be 
highly  prejudicial  in  the  manufacture  of  paper.     Similarly 
with    the    losses   of    fibre   in   the   effluents   from    .sulphite- 
cellulose  mills.  Carlson's  estimate  of  2 — 3  per  cent,  is  dis- 
tinctly  higher   than   the   results   of   determinations   made 
in  the  author's  mill,  which  showed  1-8  per  cent,  for  un- 
bleached,   well    boiled    pulp.     Here    again,    only    aboal 
30  per  cent,   of  the  loss  could   be  reckoned  as  valuable 
fibres,  the  remainder  consisting  of  parenchyma  cells,  the 
elimination  of  which  from  high-grade  pulp  is  practicallj  •' 
necessity.     The  average  loss  of  fibre  in  the  manufai 
paper  is  estimated  by  <  'arlson  at  about  li  per  cent.     But 
he  fails  to  state  the  thickness  of  the  papers  on  whi 
estimate  is  based,  and  the  stage  of  the  process  at  which 
the    losses    were    measured.     Thin    papers    show     •   u 
largei   losses  than  thick  papers,  and  the  variation- 
great    that    no  average  figure  can   be  taken   as   ha 
general  significance.      Further,  in  a  modern  paper  mill  the 
losses  of  fibre  in  suspension  in  the  effluents  should,  apart 
In. in   accidents,   be  nothing  at  all.     Practically  all  mills 
return  the  greater  part  of  their  "back-waters"  into  the 
circulation  of  the  pulp,  and  in  most  mills  the  remainder  is 
subjected    to   treatment    by   filtration  or  sedimentation 
In  some  mills,  the  pulp  thus  recovered  is  not  sufficient h 
clean  for  use  and  the  water  which  is  not  returned  t"  the 
circulation  is  allowed  to  run  to  waste  without  treatment. 
The  author  estimates  that  in  such  eases,  i.e..   with   nttlj 
partial    return    of    the    machine    "back-waters"    and    no 
recovery  of  the  fibres  in  the  rest,  the  losses  may  ai 
to  about  3  per  cent,  for  papers  of  ordinary  thick™ 
6   per  cent,    for   thin    papers  such  as  "news.'       But  here 
also  the  proportion  of  valuable  fibres  present  in  the  sus- 
pended   fibrous  waste  is  certainly  less  than  30   pi 
and   the  remainder  possesses  no  value  greater  than  that 
of  a  filling  material. — J.  F.  13. 
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■    Irani   mtgajusc.     Carmodv.      Bull.    Imp.    Inst.,    I '■ » 1 1 ' ■ 
8.  1(11    -188. 

xts  l>\   Bert  (I,   I . ii n i. m  n-  in  ['i initial!  have  shown 
thai  refuse  from  ran.-  nugai    fai  toi  ie      i     mon 

suitable  foi  papei  making  when  il  i-  mixed  with  other 
Bbroua  materials   unit  as  banana  leaves  and  stems,  maize 

residues,    Agar*,    Hibiscus,    baml 

l"lt'Hn\.    sunflower,    native    grasses,    etc.      I  In- 
results  have  been  obtained  with  a  mixture  of  mega 
bamboo,  and   Para     ras        Ii   is  estimated  thai   then 

00  tons  ul  tnegassc  availabli  pei  annum  in  Trinidad. 
This  quantity  would  yield    10,000  ton    ol   pulp  ol  a  value 

..I  ai    least    £200, ,  "or  30,000  tons  ol   a    pulp  "I    bettei 

quality   worth  £360,000.     If  the  megasse  were  mixed  with 
bam  I  •<••■  -ui.l  r.u. i  grass,  the  pulp  would  be  worth  £460,000. 
ilso  Kaitt.  tin-  J.,  1010,  1003.)    -A,  S. 

Sulphuric    acid    (aluminium  in • 

X.  Edlund.     Papierfabrikant,  1910,8,765     766. 
Tin    author  has  determined  the  proportions  ol   sulphuric 
acid  present  in  papers,  mainly  animal-sized  papers,  as  the 

Il  of  the  us.-  nt  alum  or  aluminium  sulphate  in  their 
manufacture.  Strips  of  the  sample  were  extracted  with 
warm  water  and  the  extract  was  titrated  with  A  In 
potassium  hydroxide  in  presence  of  phenolphthalein  as 
indicator.  Several  extractions  were  usually  necessary 
before  the  paper  was  completely  exhausted  and  a  neutral 
extract  obtained.  In  the  case  ol  an  animal-sized  bond 
paper,  the  proportion  of  sulphuric  acid  found  by  titration 
amounted  to  1-6  per  cent.  :  the  same  value  was  found  by 

ipitation  as  barium  sulphate,  and  the  proportion  of 
alumina  found  in  the  extract  was  practically  equivalent 
to  the  sulphuric  acid  value.  Other  animal-sized  papers 
(bowed  from  n-.'i  to  Kt.">  per  cent,  of  sulphuric  acid,  whilst 
a  rosin-sized  paper  showed  0-4  pei  cent.  The  author 
r.us.-s  the  question  whether  the  presence  ol  such  appre- 
ciable quantities  of  an  acid  salt,  such  as  aluminium  sulphate 
night  injuriously  affect  the  durability  of  the  paper. 

—J.  F.  B. 

Paper-making    factory    in     Hokkaido.    Japan.     Board    of 
I      i      I..  Aug.  18,  1910.     [T.K 

The   British   Vice-Cousul  at    Hakodate   reports   that    the 
new  factory  ,,t  the  Oji  Paper  Manufacturing  Company  at 
Tomakomai,   Iburi   province.   Hokkaido,   which  has   been 
under   construction   since    l'HIT.   i-   now    complete   and  on 
tin    |ioint    of   starting    work.     The   factory   is   the   largest 
in  the  Far   East  and  his  cost   £714.500.     The  production 
is  to  be  limited  to  paper  for  books  and  newspapers,  and 
«i!l  reach,  at  full  capacity,  an  output  ol  300  to  400ft.  per 
minute   ot    papci    100    to    120    niches    ;n    width.     Felling 
ons   over  a   very  extensive  area  of  pine  forests  in 
ghbouring  mountains  have  Im-ch  granted  to  the   company 
In  the  Government.     The  motive  power  of  the    machinery 
the   factory    is   electricity   generated    at    the   company's 
er   -tation   at    the  outlet    of    Lake   Shikoteu,    15 
miles  distant,  which  is  capable  ol   producing   15,000  h.p.  : 
0  h.p.  is  required  for  the  factory.     About  :hk>  or   WO 
workmen  will  be  employed,  the  numbei    being  compara- 
tively   few   owing    to    the   exclusive   employment,    , 
.  of  mechanical  processes. 

Patents. 
r-making  materials  :  Engim  -  for  hn  aking  and  W<  aching 

.     G.  T.  Temperley,  J.  H.  and  W.  Wild,  Radcliffe, 

Lanes.     Eng.  Pat.  17,952,  Aug.  :!.  1909. 

The  breaking  and  bleaching  engine  dea  ribed  consists  of 
a  horse-shoe  shaped  trough,  the  two  ends  coming  close 

ether   and    being    connected    by    means    of    a    cas 
containing  a  circulating  device.     The  circul  ists  of 

a  number  of  impeller  blades  revolving  in  a  Fertii  a]  plane, 
having  a  curved  shape  and  rounded  inwardly  curved 
triangular  section.  These  blades  are  provided  with  serra- 
tions or  corrugations  at  the  dices  ol  their  wider  portions 
near  their  root  ends.  The  trough  and  circulator  arc  so 
arranaed  that  the  pulp  enters  the  central  portion  of  the 

ing  and  is  delivered  peripherally  by  the  impeller  blades 
up  a  rise  and  over  a  back-fall,  whence  it  travels  round  the 
bough.— J.  F.  B. 


I'ahn  trees ;    ProctM  of   making   prepo  II" 

nf .      V.    and     I.,     von      \lpcnlnn  l\     Hoboken, 

N.i.  U.S.A.     Eng    Pat.  19,889,   tag   25,  L909.     Undei 

Int.  Com..    \u,_-    27,  1908 

SeeI'.S.  Pat,  917,516  ol  1909;  this  J.,  1909,641.     T.  K.  B. 

I'ulp  /or  tin   mai  of  />«/"  r  ana 

In   which   such    pvlp    may   I"    appt  lot    thi 

production   oj .     V.    .1.    rluess,    Punis.     Eng     Pat 

20,911,  s.pt.    13,    1909.     tjndei    Int.  Com..   Sept.    16, 
1908. 

SeeFi-.  Pat   394,494  ol  1908  ;  this  J.,  1909,  257       I    ! 

CeUulost    threads;     Alkalin  baths   /or  — . 

I..-   Crinoid    Soc.     Vnon.,    Rouen,    France.     Bug     Pat 

22,413,  Oct.  I.  1909 
SbeKi.  Pat.  110,827  ol  1909;  this  J.,  1910,810     T.  I     B 

D      ler  for  the  production  of  E  Worterud, 

Tonic, o.l.  Norwaj       I   S    Pat.  966,112,  Aug.  2,  1910. 

i.. i    Pat.  209,443  of  1908 ;  this  J.,  1909, 691.     T.  F.  B. 

CeUulosi  :    Process  of  manufacturing  A.   Deiss,  St. 

Barnab     r.s.   Pat.  967, Aug.  9,   1910 

See  Fr.  Pat.  403,518  ol  1909  ;  this  J.,  1910,  84.     T.  F.  B, 

Thread*,   filaments,   >  of   ccUulosi  ;     Mi 

of .     A.      I.ccieiu,     Rouen,      France.     D.S.      Pat. 

967,397,  Aug.  16,  1910. 

She  Br.  Pat.  381,939  ol  1906;  this  J.,  1908,  221.     1.  F.  B. 


VI.— BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

Patests. 

Mercrriiiiiinii  I i/i s ;      Process     of     purifying     wasti   . 

0.   Venter,   chemnitz..   Germany.     U.S.    Pat.   967,272, 

Aug.  16,  1910. 
See  Fr.  Pat    387,621  ol  1908  ;  this  J.,  [908,  862.      I    I     B. 

Dyeiit'i    wood;     Process    of         ■     C.    J.    Faller,  Zurich. 

Switzerland.     Eng.  Pat.   17,018,  July  21,  1909.  Dnder 

Int.  Co,,,  .  .Ii.lv  25,  1908. 

SbsFt.  Pat    K)5,234ol  1909 ;  this  J.,  1910,  214.  P.  F.  B. 

Alizarin  preparation  and  process  of  making.     E.   Fra 
Assignor  to  Che m.  I'abr.  Griinau,   Landshofi  und 
A.-G.,  Grunau,  Germany.     U.S.  Pat  965,804,  Julj   26, 
1910. 
i.e.  Pat.  219,757  of  1907;  this  J-,  1910,484.     1-  I'-  B. 

[rticle  coating  / ».     J.  M.  Talmadge,  Brooklyn.  U.S.  \ 

Eng.  Pat.  19,696,  Aug.  27,  1901 
SbeI  ,S   ;  -ot  l909;thisJ.,  1909,  1050      I    I'-  B. 

Drying  proofed 
for—.     .1      s  [ford.     D.S.     Pat     i 076, 

9,  1910. 

See  Eng.  Pat.  17,780   >l  1907  ;  this  J.,  1908. 746.     T.F.B. 

VII.-ACIDS;    ALKALIS;     SALTS;     NON 
METALLIC    ELEMENTS. 

The    inventor    of   the    black-ash    /unmet.     W.     Ramsay. 

N.W-.   1910,  102.  66 
1st  examining  the  correspontlen  Dr.  Joseph  Black,  the 

following  lettei  was  discoi  -  i 

Ball,  Edinbi  boh. 

March  19 
'*  Dear  Sib      I  be    leave  to  send  you  herewith  some 
samples  ot  ashes  manufactured  by  Messrs.  ColDison  and 
Co..  of  London,  win  1,  I  bi  gthe  favour  you  will  examine 
and  give  me  your  opinion  of  them. 
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\<m  have  herewith  oojpies  d  Borne  lettera  on  the 

mabji    t  :  Mi   Sandeman,  of  Lanark,  and  others  have  seen 
and  approval  erf  them  so  far  u  they  oan  judge  without 
trial. — I    am.    respectfully,    Sir.    your    most    obedient 
.  ant, 

•■  ('.EC.    GOLDEK. 

"  Dr.  Joseph  Blaek.  Physician,  Nielsen's  Street." 
The  accompanying  paper  was  enclosed  by  Mr.  Golder  :— 

"  Copy  of  Coliison's  Specification  for  making  Mineral  and 
Vegetable  Alkali. 

Now  know  ye,  that  in  compliance  with  the  said 
proviso,  I,  the  said  John  Collison  Do  hereby  declare  that 
the  nature  of  my  said  invention  of  a  new  art  of  producing 
or  making  vegetable  or  mineral  alkali,  and  the  manner  in 
which  the  same  is  to  be  performed,  is  described  and 
ascertained  in  tho  manner  following,  that  is  to  say.  as  to 
for  touching  and  concerning  Mineral  Alkali. 

"  I  take  Glauber's  Salt,  or  any  substance  or  liquor  con- 
taining Glauber's  salt,  or  I  take  rock-salt,  sea-salt,  or 
common  salt,  and  any  substance  or  liquor  containing 
vitriolic  acid,  and  mix  these,  so  that  the  weight  of  the  salt 
shall  be  nearly  twice  the  weight  of  the  concentrated 
vitriolic  acid,  which  I  heat  together  in  an  open  fire,  rever- 
beratopy  furnace,  iron  pot,  or  other  utensil,  together  with 
from  a  quarter  to  half  its  weight  of  some,  or  one,  or  more 
of  the  following  substances  : — Videlicet,  mortar,  sopers' 
ashes,  clay,  gypsum,  loam,  calcareous,  or  other  earth,  and 
the  same  quantity,  more  or  less,  according  to  their  different 
qualities,  of  horns,  hoofs,  hair,  leather,  scraps,  pitch, 
tar,  small  vegetables,  breeze,  charcoal,  pit-coal,  or  any 
other  substances  containing,  or  supposed  to  contain,  an 
inflammable  principle  or  phlogiston,  or  some,  or  one.  or 
more  of  them  ;  which,  when  properly  heated,  melted,  or 
fluxed,  produce  a  mineral  alkali.  And  as  for  touching  and 
concerning  the  vegetable  alkali.  I  pursue  the  same  process 
as  above,  except  that  I  take  Sal  Polyehrest,  vitriolated 
tartar,  or  any  substance  or  liquor  containing  vegetable 
alkali,  instead  of  the  salts  and  mixtures  above  mentioned." 

Then  follows  a  report  by  Blaek  in  draft : — 

"  Dear  Sir, — I  have  examined  the  ash  prepared  by 
Collison  and  Co..  and  find  it  to  be  very  strong  and 
powerful.  It  contains  more  alkali  than  the  best  Alicant 
Barilla  in  the  proportion  of  68  to  44,  and  more  than  the 
best  Kelp  in  the  proportion  of  68  to  10 ;  and  the  alkali 
which  it  contains  is  in  a  more  active  state  than  that  of 
Barilla,  insomuch  that  it  would  be  dangerous  in  bleaching 
to  use  more  than  one  hundred  wt.  of  this  ash  in  place  of 
two  or  somewhat  more  of  the  best  Barilla.  It  is  an 
excellent  ash  for  the  Soap-boilers.  It  will  take  a  quan- 
tity of  tallow  proportional  to  the  alkali  which  it  contains  ; 
that  is,  one-half  more  than  the  best  Barilla  ;  and  there 
is  no  need  to  use  lime  in  drawing  the  leys  from  it.  as  it 
i-  already  in  a  caustic  state. 

"  I  made  my  essays  on  the  black  or  grey  ash  ;  the  bits 
of  white  ash  appeared  much  weaker,  but  too  little  of  it 
for  an  essay." 

Since  the  patent  granted  to  Leblanc  for  the  process  of 
manufacturing  soda  and  sodium  carbonate  was  dated 
Sept.  23.  1791  (Wurtz'a  Dictionary,  edition  1876,  p.  1556), 
there  appears  little  doubt  that  it  was  Collison  who 
invented  the  black-ash  furnace. 


./i     carbonate;      Tin  rami    dissociation    of .     J. 

.Johnston.     .1.  Amer.    (hem.  Soc,    1910,   32,   938—946. 

Is  preceding  measurements  of  the  equilibrium  pressure  of 
the  reaction,  CaCOg^CaO+COj,  the  errors  have  been 
mainly  due  to  variations  in  the  temperature  of  different 
portions  of   I  objected  to  the  heat  of  the 

electric  furnace.  In  the  author's  experiments  this  difficulty 
has  been  obviate  i  use  of  a  very  small  quantity 

(0-1  grm.)  of  material,  by  which  moans  the  extreme 
temperature    variation    throughout   the   charge   did    not 

exceed  2°   <        ii bated  if  a    form   of 

apparatus  in  which  the  vapour  .space  was  always  small ; 

■  1  the  mode  of  measuring  the  temperature  accurately, 

are   described   in   the   paper.     It  is   considered   that   the 


uncertainty  in  the  temperature  is  not  greater  than       J    c 
The    results    of    four    separate    series    of    measurements 
can    be    well   reproduced    by   the   equation  > 

9340 

log  p  = j-M  log  T— 00012T+8-882 

T 
where  p  is  the  equilibrium  pressure  (expressed  in  mm.  of 
mercury)  at   the  absolute  temperature  T.     The   press! 
reaches  one  atmosphere  at  898°  C.     Two  of  the  numeri 
coefficients  of  the  above  equation  are  derived  from  the  I 
of   reaction   and   the  heat  capacities  of  the  components. 

— B.  C.  1>. 

Oxidation  of  oxalic  acid  by  the  higher  oxides  of  manganese  ; 
Co-operation  of  atmospheric  oxygen  in  the .  [Deter- 
mination of  available  oxygen  and  of  oxalic  acid.]  K. 
Schroder.  Z.  offentl.  Chem.,  1910.  16,  270—283; 
290—305. 

Experiments  on  the  determination  of  avadable  oxygon  in 
pyrolusite  by  tho  oxalic  acid  method  (titrating  the  excess 
of  acid)  show  that  the  action  of  free  oxygen  upon  oxalic- 
acid  is  accelerated  to  a  marked  extent  by  manganous 
salts,  which,  unless  air  be  excluded,  lead  to  high  results ; 
if  the  decomposition  be  slow,  several  per  cent,  of  the 
oxalic  acid  taken  may  be  thus  oxidised  in  a  few  hours 
in  the  hot  sulphuric  acid  solution  ;  absorption  of  the  carbon 
dioxide  produced  also  gives  high  results  when  taken  as  a 
measure  of  the  avadable  oxygen.  Titration  of  oxalic  and 
by  permanganate  is  only  reliable  under  certain  conditions 
of  working,  and  then  only  owing  to  a  compensation  of 
errors  which  are  discussed  at  length  in  the  paper  ;  the  best 
results  are  obtained  by  titrating  rapidly,  in  the  presence 
of  oxygen  and  in  strongly  acid  solution ;  it  is  recom- 
mended, therefore,  that  the  approximate  volume  of 
permanganate  solution  required  should  be  ascertained  by 
a  preliminary  titration,  a  strongly  acid  solution  (30  c.c.  of 
sulphuric  acid,  1:1,  to  200  c.c.  of  water),  warmed  to 
about  50°  C,  being  employed  ;  the  addition  of  manganous 
salts  leads  to  low  results  and  should  bo  avoided. — F.  Sods. 


oxide    in    silicates;     Determination    of .     M. 

Dittrich  and  A.  Leonhard.     Ber.  Versamml.  Oberrheint 
geol.  Ver.,  1910,  2,  92—93.     Chem.  Zentr.,  1910,  2.  590 

The  author  has  tested,  by  means  of  solutions  of  ferrous 
salts  of  known  concentration,  the  Pebal-Dolder  method 
for  the  determination  of  ferrous  oxide  in  silicates.  He 
found  that  by  heating  a  mixture  of  ferrous  sulphate, 
hydrofluoric  acid,  and  sulphuric  acid  in  a  current  of  carbon 
dioxide  on  the  water-bath,  a  decrease  in  the  amount  of 
permanganate  subsequently  required  took  place,  this 
decrease  being  greater  the  longer  the  period  of  heating 
and  the  larger  the  quantity  of  hydrofluoric  acid.  In 
absence  of  manganese  the  errors  are  small,  but  they  may 
be  considerable  in  the  case  of  manganiferous  minerals. 
Accurate  results  can  however  be  obtained,  even  in  the 
latter  case,  if  1 — 2  grms.  of  potassium  or  sodium  sulphate 
(not  ammonium  sulphate)  be  added  to  the  rei 
mixture.— A.  S. 

Amblygonite  ;    Analysis  of .     H.  Cormimbeuf.     Ann. 

(him.  Analyt.,  1910,  15.  295—298. 

The  following  scheme  is  given  for  tho  analysis  of  amblygo- 
nite. S'Miic  commercial  samples  of  which  are  now  found  to 
contain  potash  and  silica  in  addition  to  the  constituents 
normally  present.     Decomposition  is  effected  by  intimately 
mixing  -  gi  in-,  of  the  finely  powdered  mineral  with  4  gnnS 
quicklime,   and   maintaining  at   white  heat  for  a 
quarter  of  an  hour.     The  semi-fuse]  button  obtained  is 
completely  dissolved   by  water  acidified  with  nitric  acid, 
the  liquid  evaporated  to  dryness,  and  the  silica  separated 
king  up  with  dilute  nitric  acid.     The  pho 
determined    by   precipitating   with  a   solul 
bismuth   nitrate  acidified   with  nitric   acid,   and    . 
as  bismuth  phosphate.     In  order  to  remove  excess 
muth  from  the  nitrate,  it  is  saturated  with   sulphi 
hydrogen,  then  the  alumina  precipitated  by  adding  a  slight 
excess  of  ammonia,   being  afterwards  re-precipitated   IB 
the  cold.     Lime  remaining  in  solution  in  the  liqui'l 


Vol    SXJX,  No.  17.]         CX.    VII.      ACIDS;     ALKALIS;    S  \  I.TS  ;    NUN  MKTAI.  I.  It'    Kl.  KMKNTS. 


10M 


ramovod  bj  boiling  with  10  grins,  ol  ammonium  oxalate, 
tin'  resulting  filtrate  and  washings  evaporated  i"  dry] 
aft<>r  adding  10—16  c.c.  oi  concentrated  sulphurii 
ami  tli"  sulphates  of  sodium  and  lithium  weighed.  The 
lithium  is  precipitated  i  pho  phate,  being  weighed  as 
inch,  and  the  sodium  calculated  from  the  weigh!  ol  n>m- 
blned  sulphates.     Pluori difference.     J.  P.  O. 

Charcoal;    Absorption  o/  ijaats  lnj .      I.    I-'.    II fraj 

Z.  phyaik,  Chem.,  1910,  74.  129—201. 

in n  author  givos  the  numerical  results  obtained  for  the 
absorption  of  argon,  nitrogen,  carbon  monoxide,  meth 
ethylene,  and  carbon  dioxide,  at    pressures  up  t"  70  cm. 


.  mperal  urc  and  pn  isun   foi  the  si 
by  selective  absorption,      rhe  curves  given  i"i  oxygoi 

hose  calculated   i  neorel  ii  ■  1 1  v.    bj    meani    1 1   >  hi 
lution  from  an  othei  wise  inauffii  ii  nl   nus 
ntal  results.     \\    ii    p 

Scandium.  Sir  W.  Crookea,  Phil  Tunis.  Roy.  Soc., 
1908,  A.  209.  16  16,  and  Pro  Hoy.  Soc,,  1910,  A.  84. 
79     B5. 

s.vsimim   I >. i     been  Found,  to  the  extent   ol   more  than 
1  per  cent.,  in  the  mineral  wiikite  from  Finland  and,  in 
amounts  below   0-01   per  cent.,  in  many  other  mini 
Scandia  is  best  extracted  from  wiikite  aa  follows: — The 


5 


and  at  a  -  mstanl  temperatures  coverin) 

wide   range    (-    190     C.    to    100     i     .     The   ami  unt    of 

irption  for  a  ases  with  a  rise  of  pressure, 

with  a  fall  oi  temperature,  and  generall}  Bpeaking  thi 

|iii"ii  is  greatest   in  the  case  of  the  gases  with  the 

highest   boiling  points.     The  comparative  results  tor  the 

dinei  i  jiiT'SMiri's  "f  5,  30,  and  60  cm.  are  given 

in  the  diagram  where  the  temperature  is  plotted  against 

the  logarithm  of  the  concentration.     For  this  purpose  the 

.  ntration  is  expressed  in  grm  II  .  ol 

plus  charcoal  and  it  is  then  found  that  if  the  < 

low  pressures  ara  extrapolated  tolOOpercent.  ion, 

the  temperature  is  the  boiling   point   of  the  gas  at   the 

pressure   in   question.     The   genera]   results   lead   t"   the 

■"ii  that  absorption  is  closely  analogous  ( linarj 

and  that  the  charcoal  plays  the  part  ol  a  very 
mueh  supercooled  liquid.  The  general  diagram  is  of 
praetieal  value  in  the  determination  of  the  most  suitable 


finely  ground  mineral  is  1     ed  with  five  t  me*  its  weight 

of   potassium    bisulpha  !      md,    when   cold,   the   melt    is 

finely   powdered   and    mechanically  agitated   with   water 

(6  litres  to  ei  eryl 

ill"  i.  si. hi.    is  washed, 

with  ammonia  and  well  boiled  ;   tl 

oi  i  rude  earths  which  are  filtered  "It  and  m.isi 

the  pasty  precipitate  is  heated  in  a  dish  with  crysf 

oxaUc  acid,  added  gradu  ill 

filtered  ..it.  and  -1  inthefilti 

liy   ammonia,    the    pre.  ■'    ut"e 

scandium  oxalate,  '■  '  treatment 

The  washed  oxala 
oxides  prod  u 

are  convi  rted  in  by  heating  with  sul] 

acid,  thi  iven  utl  bj 

-"in  I>   as  possible.     The  dry  sulphates  are  agitated  with 
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plenty  of  water  ami  filtered,  ami  then  ammonia  i>  added 
to  the  filtrate,  ami  the  precipitated  oxides  arc  washed  ami 

;  converted  into  oxalates)  to  lx-  re-ignited  to  oxides, 
ntese  oxides  are  boiled  with  dilute  nitric  acid,  insoluble 
matter  is  filtered  off,  and  the  filtrate  is  evaporated  to 
dryness  :  the  residue  is  then  fused  with  an  equal  hulk  oi 
potassium  nitrate,  with  constant  stirring,  until  the  mass  has 
the  appearance  of  cream,  ami  it  is  finally  boiled  with  water, 
when  the  dense  white  basic  nitrate  separates.  By  a 
systematic  series  of  fractionations  it  is  thus  possible  to 
separate  scandium  from  most  associated  elements. 
ytterbium  being  the  most  difficult  to  separate,  because  it- 
nitrate  is  decomposed  by  heat  almost  as  readily  as  that 
of  scandium.     Descriptions  and  analyses  of  many  of  the 

of  scandium  are  given  in  the  papers  and  also  desi  rip 
tions  (without  analyses)  of  other  salt>.  especially  those  ol 
organic  adds;  a  bibliography  ol  scandium  and  photo- 
graphs of  spectra  are  appended.  In  view  of  atomic  weight 
relationships  and  of  the  frequency  with  which  these 
elements  wcur  together  in  nature,  the  suggestion  is  made 
that  yttrium  and  scandium  are  degradation  products  ol 
ytterbium.  Scandium  may  he  separated  from  yttrium 
and  ytterbium  by  precipitating  a-  metanitrohenzoate 
(compare,  A.  c.  Neish  :  this  .1..  1004.  839).  (See  also  this 
J.,  HMO.  1008).— F.  Sodk. 

Thorium   chloride  ;   Compound*   of  toil*   ammonia. 

E.  rhauveii.t.  I  omptea  rend..  1910,  151.  387— 389. 
Thorium  chloride  is  capable  of  forming  three  different 
series  of  compounds  with  ammonia.  The  compounds  of 
the  first  series  are  decomposed  by  water  into  thoria  and 
ammonia.  They  are  obtained  by  treating  anhydrous 
thorium  chloride  with  liquefied  ammonia,  and  then 
allowing  the  temperature  to  rise  gradually.  The  com- 
positions and  approximate  temperatures  of  formation  of  the 
compounds  are  :  Th(  l4.lsNH3.  -  23=  ;  ThCl4,12NH„  -  5  ; 
ThCl4.7XH3,  -15°;  Th(  '1,.6XH:|.  45-  C.  :  on  subjecting 
these  compounds  to  the  action  of  a  vacuum  at  153_  C, 
they  all  yield  the  final  member  of  the  series,  ThCl4,4XHj. 
The  compounds  of  the  second  series  are  much  more  stable. 
not  being  decomposed  either  by  water  or  by  the  action  of 
a  vacuum.  They  are  prepared  by  treating  thorium 
chloride  with  gaseous  ammonia  either  at  the  ordinary 
temperature  or  with  the  aid  of  heat.  The  formula?  and 
conditions  of  formation  are: — ThCl,.7XH3.  25  days  at 
20  :  Th(  1,.'.X11;.  1  month  at  90°— 100° ;  ThCl«,4NH3, 
4  or  ".  days  at  120"  (  .  The  compounds  of  the  third  series 
are  produced  by  the  action  of  liquefied  ammonia  on  those 
of  the  second  series.  Their  compositions  and  temperatures 
Of     formation     are:    -ThCl„18NH„-23    ;     Th<  l,.12XH3. 

.    The]  ,.7  Nil,.      20   :     ThCl„GNH»    -  55 :    C.     The 
la-t    two   members  of   the   series   are   identical    with  the 

-ponding  compounds  of  thi  '    sries.     The  first 

two   compound-   of   the   third    -  decomposed   by 

water,  and  by  the  action  of  a  vacuum  they  are  converted 
into  the  third  compound,  Th(  14,7NHS.  The  compounds 
of  the  fin  I"11    '  ■  yield  !ii-t 

the  final  compound  of  the  same  series,  Thcl4.4XI-I.  : 
this  is  m-xt  transformed  into  it-  isomeride  of  the  second 
series,  which  is  the  only  compound  of  thorium  chloride 
ammonia  stable  abovi  120  C.  The  compounds 
of  the  lir-t  aeries,  in  which  thorium  behaves  analogously 
to  aluminium,  are  addition-compounds  of  the  type. 
TM  !,- nXH  ..  'He-  second  series  of  compounds,  in 
which  thorium  behave-  more  like  metalloids  of  the 
ben  family  (titanium,  zirconium,  rded 

as  compounds  of  thorium  tetra  amide,  of  the  type 
Th(XH\cli,  or  Thi  XII  ,<  1 H  N  H  ,1  Ml ,  '  I  !,r  The  third  series 
comprises  compounds  oi  the  type,  ThiXil:,<  'l)4-rnNH3. 
The  compound,  ThCl4.4XH:,  oi   better,  Th(NH,a)«,  of  the 

nd  -'-ries.  when  heated  at  250      MO"  C.,is  convei 
into  thorium  tetra-amide:  Th(NH,Cl),  =4HC1     ThiXH,!,. 

the  latter  when   heated   to  redness,   yields  thorium 
di-imide :  Th(NH,)«     2.M1  ,    Th(NH)j.     A.  s 

Phosphorus  :   Relations  among  white,  red,  nnd  pyromorphic 
.     P.Johbois.     Oomptes  rend.,  1910, 151, 382— 384. 

ol  vapour-pressure  and  of  the  critical 
t    the   varieties   ot    phosphorite    Bhowe   that    pyro- 
morphic   phosphorus  (obtained    by   heating  ordinary    red 


phosphorus  in  vacuo),  is  stable  below  450  C.  ordinary 
red  phosphorus  between  450  and  610'  C,  and  white 
phosphorus  above  610  C.  Cohen  and  One's  view  tlu- 
•  I..  1010,  SO  that  red  phosphorus  of  sp.  gr.  2-ls  i-  a 
solid  solution  of  white  phosphorus  in  phosphorus  of 
sp.  gr.  2-34  is  not  upheld  by  these  results. — 1.  T.  11. 

Destruction  of  cyanide.     Moir  and  Gray.     Set  X. 


Precipitation  of  tin    nun  group  and  composition  of  certajjf 
formates.     Tower.     See   XX11I. 


Cyanumidi   manufactun    in  France.     Times.    Eng.   Supply 
Aug.   17.   1910.     [T.R.] 

Thi;  Societe  Commerciale  de  Carbure  et  de  Produite 
Chimiques  ha-  founded  extensive  eyanamide  works  on  the 
banks  of  the  tsere,  near  the  village  of  Xotre  Dame  de 
Briancon,  close  to  the  plant  of  the  Metal  Carbide  Company. 
The  energy  is  supplied  by  the  power-house  of  the  .Metal 
Carbide  Company,  which  can  dispose  of  a  total  amount 
of  13.000  h.p..  of  which  3.000  h.p.  is  derived  from  the 
Eau  Rousse  and  10.000  h.p.  from  the  St.  .lean  river  at 
Belleville.  The  carbide  factory  works  under  the  Bulliei 
patents.  The  carbide  is  crushed  into  lump-  of  2o  to  40 
kgs.  each,  and  lifted  by  an  elevator  to  the  upper  storey 
of  the  carbide  hall.  After  being  further  crushed  in  a 
stamp-mill,  it  is  taken  by  a  conveyer  to  a  ball-mill,  and 
finally  it  is  collected  in  a  hopper  and  charged  directly  into 
the  furnaces.  The  nitrogen  required  is  recovered  from  the 
atmosphere  by  means  of  a  Linde  apparatus.  The  com- 
pressors are  of  the  Burekhardt  type,  working  in  thi 
stages,  and  are  actuated  by  an  electric  motor  of  150  h.p. 
There  are  30  furnaces,  each  of  a  capacity  of  300  kgs.  of 
carbide,  and  the  average  production  is  10  tons  of  eyanamide 
a  day.  or  over  3,000  tons  a  year,  though  both  the  build  ii 
and  the  machinery  are  adequate  for  a  production  twice  as 
great.  The  eyanamide  comes  from  the  furnaces  in  the 
form  of  compact  lumps,  which  are  crushed  in  a  stamp- 
mill  ;  a  horizontal  ball-mill  then  reduces.it  to  |>owder,  and 
finally  it  is  automatically  packed  into  bass. 

Production  of  calcium  carbide.      U.S.   Cons.   Report,  July, 
1910.      [T.R.] 

Tin:  l.S.  Consul-General  at  Frankfort  reports  that  the 
world's  production  of  calcium  carbide  in  1908  was  200.000 
tons,  one-fifth  of  which  was  produced  in  the  I'nitcd  States 
and  Canada.  The  production  in  the  other  countries  was  a- 
follows.  in  tons  :— Italy.  32.000  ;  France,  27.000  :  Norway. 
25,000;  Switzerland  and  Austria- Hungary.  20.000  each; 
Sweden,  12,000  ;  Germany,  9,000  ;  England.  800.  There 
were  70  factories  employed  in  the  manufacture  of  the 
article. 


Phosphah  deposits  ncai  Suez.      Board  of  Trade  J.,  Aug.  25. 

[T.R.I 

A  most  important  find  of  phosphate  deposits  has  been 
made  at  Safage,  on  the  western  side  of  the  Red  Sea,  about 
260  miles  from  Suez.  The  field  has  been  carefully 
examined  during  the  past  two  years,  and  serious  work 
has  now.  it  appears,  been  decided  upon.  A  large  industry 
is  likely  to  develop. 


Use  of  copper  sulphate  for  spraying  currant  trees  and 
Board  of  Trade  .]..  Aug.  25.     [T.R.] 

Thk  great  damage  sustained  by  currant  and  grape  riflM 
yards,  notwithstanding  repeated  and  careful  spraying 
with  Bordeaux  mixture,  caused  many  growers  to 
suspect  that  much  of  the  copper  sulphate  was  not  of 
proper  Btrength  (99  i>cr  cent.),  but  this,  says  H.M.  Consul, 
seems  to  be  a  mistaken  notion.  French  growers  have  for 
some  time  expressed  tireat  doubts  as  to  the  efficacy  of 
copper  sulphate  as  a  preventive  of  pernospora.  and  are 
seeking    some    other    preventive,  such   a-    silver  -ulphate. 


\..|.   \\l  \.    So.  17.] 
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I'vll  KT8. 

Hydrogen     gu*- producing    apparatus,      Construction     and 

mtthod    of    uptration    of  II.    Line    I'm igham. 

Pat.   17,591,    Inly  29,   1909. 

\i\  drou]  n  i-  prepared  by  passing  -team  ovi  c  heated  iron, 
oi  othei  easily  oxidisable  material,  and  the  oxidised  pro- 
duct io  then  reduced  by  mean  oi  n  ■  luoing  modiura, 
-ml;  .11  water-gas.  In  practice  it  has  been  found  thai  the 
latter  takes  considerably   longer  than  the  gem  i 

lion  oi  hydrogen;  the  process  ie  therefore  carried  oui  in 
three  or  more  groups  ol  retort*  tei   part  oi  "Inch 

are  constantly  subjected  to  the  action  of  reduoing  gases 
tnr  the  regeneration  of  the  iron,  or  other  hydrogen- 
producing  substance.  The  retorts  communicate  with  one 
another  by  means  of  a  scries  of  suitable  pipes,  fitted  with 
controlling  valves,  bo  thai  steam  or  the  reducing  gases 
may  be  admitted  as  required.  The  hydrogen,  whicl 
evolved  in  the  first  few  minute-  of  the  operation,  being 
impure,  i-  diverted  from  the  collector  of  pure  hydrogen, 
and  mixed  with  the  water-gas  used  for  reduction.  A  con- 
rable  i  xcess  of  water-gas  is  used  for  this  purpose,  and 
it  undergoes  a  very  thorough  system  of  purification  lioloi, 
being  admitted  to  the  retorts;  the  excess,  which  issui 
i-  freed  from  the  accompanying  steam  and  used  again. 
Means  are  provided  for  forcing  hoi  air  through  the 
apparatus,  which  is  done  periodically  between  the  two 
o  as  to  bum  out  objectionable  impurities, 
especially  sulphur.— 1  >.  K. 

Silicon    carbidi  .     Method   of    making .     F.    J-    T 

irborundum    Co.,    S'iagarn    Falls,    W 
r.S.   Pat.  965.142,  July  19,   1910. 
\  ,  ■■  ndncting  resistance  material  is  embedded  in 

ii  charge  of  silicious  ami  carbonaceous  materia]  between 
two  electrodes,  through  which  a  suitable  electric  current 
The  core  and  its  surrounding  charge  move 
from  one  electrode  to  the  other,  and  are  supplied  and 
removed  in  a  continuous   manner. — ().  R. 


to  69,  thi    |"  nod, it  most  rapid  development    being   I 
1896   to    1900.     The   com]  ]    the   prim  ipa! 

inufactured  in  Belgium  if  given  in  the  folio  wing 
I  ible  : 


Manufacturt  of     — .     I..  P. 

Eng.    Pat,   5361,    March  3, 

March  4.    1 

10,038  of  1900;  this  .)..  1910,  816.     T.  F.  B. 


lodium  iulls  . 
Basset,  Enghien,  France. 
loin.      I  nder   Int.  Oonv., 


Ammonia  :     Manu/actur*    of and    apparatus    tht 

.1.    Y.   Johnson,    London.     From    Badische    \nilin   und 
Soda  Fabrik,  Ludwigshafen  on  Rhine.  Germany.     !■'■ 
Pat.   17.951,  Aug.  3,   1909. 

:    Pat.  406.943  of  1909  ;   this  J.,  1910,  488.— T.  F.  B. 

mini  .'     Method   of   producing    pun  .     O.    Serpek, 

ichweiler.  Germany,     ring.   Pat.   17,611,  Julv 
29,  1909      !  nder  Int.  Oonv.," April  10,  1909. 

'at.  404,923  of  1909;  this  J.,    1910,  212.     Refer- 
ence is  directed  in  pursuance  of  Sect.  7.   Sub-sect.   I.  of  the 

nts  and    Designs    Act.    1907,   to   Em.'.   Pat.   21,75 
1895       r.  F.  B. 

Briqv  Method  of  making . 

or    making    oxygen.      <•.    F.    Jaubet        Pat 
l    -    Pat?    965.630  and  965.631,   July  26,  1910 

i    Pat.  361,522  of  1905  ;  this  J.,  I 885,     T.  F.  B. 

irbid  .    Method  of  making .      H.  L.  Harten- 

stein,  Constantine,  Assignor  to  Continental    [nvi 
Co.,  Dnlnth,  Mich.     r.s.  Pat.  966,642,  Aug.  9,  1910. 

1       P        183,053  of  1907  ;  this  J.,  1908,  280.— T.  F.  B. 


VIII. — GLASS  ;    CERAMICS. 

.,.     '/..  angew.  Chem.,  1910,  23. 

Tut:  principal  centimes  ,■:  the  Belgian  glass  industry   . 
the  provinces  oi  Namur,  Hennegau  and  Liittich.      Betv 
the  vears  1 880  and  1906  the  number  of  factories  rose  from  31 
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Lime     
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0-50 

Kerne  oxide 

m  mganese  peroxide 
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Tic  sand  used  is  mostly  obtained  in  the  distriot.    The 
-and    of    Fontainebleau    which    it    much    in   demand 
nut    oi    it-   purity   (0-005    0-015   pei    eent.   oi     t 
oxidi  '  costs  2-50  frcs.  per  metric  ton  (2a.   |h-'    ' 
at  the  jut.     Sand-  from  Campine,  containing  about  0-04 
per  cent,  oi  ferrii   oxide,  est   1-50  frcs.  (Is.  24d.  pea  long 

ton);    ordinary    -and   of   the     aine  origin   fetches    I    fre.    pel 

metric  ton  (9-7d.  per  long  ton).     J.  F.B. 

glass   electrolysis.     A     Eoydweillei   and    1'.    Kopfermann. 
Ann.  der  Physik,  1910,  [  1 1,  32.  739—748.     Chem.  Zentr., 
1910,  2.  536. 
THE  authors  have  succeeded  in  introducine  heavy   im-tal- 
into   glass   electrolytically    bj    using    fused  <    the 

metals  as  anode-.      \  small  tube  of  soda-  or  potash  ?1 
closed   below,  and  containinj    a   En  Bd   mixture  oi   sodium 
and  potassium  nitrate-  to  aoi  as  cathode,  was  unmorsed 
m  the  fused  salt  of  the  heavy  metal  mode,  and 

current  was  supplied  by  mean-  of  platinum  wires.     In 
way,   -odium,    potassium,    barium,   strontium,   tin.   lead. 
copper,  iron,  cobalt,  and  silver  wen-  introduced  into  the 

la-   at    temperatures   above   L'OO    ('.  ;     sn, ful    results 

could  noi   l btained  in  the  case  of  gold,  platinum,  and 

uranium.  The  metal-  penetrate  the  glass  in  the  colloidal 
state,  the  colour  varying  according  to  the  conditions. 
tin  heating  the  colloidal  solutio  lated,  the  more 

noble  metals  separating  as  metal,  whilst  the  baser  metals 
separate  in  the  form  oi  oxides  Even  without  the  aid  of 
the  electrii    current,  metal-  diffuse  into  el  'heir 

fused  -alt-,  but  much  more  slowly  than  under  the  influence 
of  electrolysis.— A.  B. 

Ltad-silica     -/'"---.       Sofia      /      temperatures      of 

.1    \\    Mellor.  a.  Latimer,  and   \.  D.  HoldcroU       I 
Soc,   1910.  9.  126     L49. 
The  softening  ti  ce  ol  a  glass,  glaze,  or  frit, 

are  reall.i  undi  i led  solutioi    .  is  defined 

tun- at  which  the  inward  surface  i ore   surface  tension 

of  the  -ul»-tan.e  becot  "lar 

-  which  hinder  the  molecules  from  taking  u] 
table  equilibrium,  thai   is  of  rninimui 
In  the  a  "','~ 

measured  b  small  quantityof  the  powdered! 

stance  orasmallar  ulai  fi 

mall   Doetter  platinum  foil 

furnace  and  ob  ',"' 

aid  of  a  microscope.     Thi    tempi  ratun    *  '  "J 

mean-  of  a  cher oupl  '1V*1 

reflecting    aah  mometer)    calibrated    by    > 
melting  points  ol  din  110   C.)  and  sodium  chl 

sin    C        Thi     i  '' 

diffen  I'l'"'1'  at   "   lowCT  "'"''"''  ' 

than  the  softening  oi    tm 
With    particles    having    a    relat 

comparison  wi  I  '"">-'  temperature  js 

!„»,.,  the  rain.     The  results  obtamed  with  Icad- 

-iliea    glasses    arc   shown    in   the   a<  -ran' 

i  l  that  the  softening  temperature 

of  a  lead-silica  glass  is  lower  tl 

jl,,,  ,..,„.     of     the     same     composition.      The 

ad'ditioti  of  gradually  increasing  quantities  of  silica  to  lead 
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monoxide  (m.pt.  -  lowers  the  softening  tern-  5  per  cent,  of  lead. 

perature  to  about  626   C  for  »  glass  of  the  composition,  not  affected  by  the  presence  in  the  glaze  of  compounds 

PbO.0-21SiO„.    Then  with  further  increasing  quantities  of  of  metals  other  than  lead  {e.g 

silica,  the  softening  temperature  rises  gradually  to  661°  C  etc.) — A.  S. 


The  depth  of  the  stain  is  stated  to  lie 
i  the  glaze  of  compounds 
c.balt.  manganese,  copper, 
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Proportion  of  Molecules  of  Si02  per  molecule  of  PbO. 


for  Pb0.2-4SiO2.  The  well-known  Roeaille  flux  (3  of 
red  lead  or  litharce  to  1  of  sand)  i*  one  of  the  most  fusible 
of  the  lead-silica  glasses.  '  The  glass.  Pb0.2-4Si<\,.  which 
softens  at  661°  C.  cannot  be  obtained  even  at  1200°  C, 
by  heating  lead  oxide  and  silica  together  in  potters'  ovens, 
but  it,  as  also  other  glasses  rich  in  silica,  can  be  prepared 
readily  at  a  comparatively  low  temperature  by  heating 
together  silica  and  a  low-melting  lead  silicate.  e.g.,  lead 
monosflicate,  PbO.SiO^.  The  effect  of  gradually  in- 
creasing additions  of  copper  oxide,  feme  oxide,  and  cobalt 
oxide  respectively  to  lead  monosilicate  is  first  to  raise  the 
tening  temperature  to  a  maximum  (about  560°  with 
3  per  cent,  of  copper  oxide  ;  560°  with  1  per  cent,  of  ferric 
oxide;  6«>2  C.  with  4  per  cent,  of  cobalt  oxide),  after 
which  the  Boftening  temperature  falls  again  until  the  glass 
is  almost  saturated  with  the  added  oxide  (535'  with  6-9 
per  cent,  of  copper  oxide  ;  538"  with  141  per  cent,  of 
ferric  oxide;  567°C.  with  6-6  pel   cent  of  eoball  oxide). 

—A.  S. 

Lead  contained  in  the  glazes  on  finished  articles  made  of 
earthenware  and  china  ;    Accuracy  of  a  suggested  method 

of  quickly  determining  the  percentage  of  .     H.    K. 

Rogers.  Report  of  the  Committee  on  Lead.  etc..  in 
Potteries,  Vol.  2,  118— 119.  (See  also  this  J..  1910,  950. 
981,  and  1086.) 

The  method,  which  wassuggested  by  H.  II.  8.  <  unynghame. 
is  as  follows.  Hydrofluoric  acid  is  applied  to  the  glaze, 
and  after  a  certain  time  the  liquid  is  absorbed  by  means 
of  filter  paper,  tho  paper  is  heated  to  expel  excess  of 
hydrofluoric  acid,  and  then  immersed  in  sulphuric  acid. 
After  washing  out  soluble  sulphati  -  bj  means  of  water, 
ammonium  Bulphide  is  added  t  >  convert  tie-  lead  sulphate, 
into  sulphide,  and  after  drying,  tin-  black  stain  on  the  paper 
is  compared  with  .-lain-  produced  by  known  quan> 
of  lead.  Experiments  showed  that  by  allowing  the 
hydrofluoric  at  id  to  act  for  4"  seconds  and  then  renc 
the  liquid  (and  lead  fluoride)  by  means  of  rough 
paper  with  a  uniform  surface,  applying  a  slight  sharp 
pressure  when  removing  the  paper,  the  method  would 
be  of  great  value  in  estimating  approximately  whether 
ware  had  been  dipped  in  a  lcadfess  glaze,  or  a  glaze  con- 
taining respectively  less  than  2,  less  than  5,  or  more  than 


Air  of  work-places  in  potteries  ;   Meport  on  an  investigation 

of  the .     ti.  E.  Luckering.     Report  of  the  Committee 

on  Lead.  etc..  in  Potteries.  Vol.  2.  93—113.  (See 
also  this  J..  1910,  950,  981.  and  1086.) 
The  results  of  the  determination  of  the  proportion  /if  dust 
in  the  air  (and  of  lead  in  the  dust)  from  different  work- 
places in  potteries  are  given  in  a  series  of  tables.  The 
dust  was  determined  by  passing  a  measured  volume 
of  the  air  through  a  filter  composed  of  cotton-wool  packed 
in  the  bulb  of  a  thistle  funnel,  the  filter  being  afterwards 
dried  in  a  steam  bath  by  the  passage  of  a  cm-rent  of  dry, 
dust-free  air  for  2i  hours.  The  results  are  stated  to  show 
that  no  accurate  conclusions  can  be  drawn  as  to  the  pro- 
portion of  dust  from  the  appearance  of  the  atmosphere 
in  a  workroom  or  from  tests  of  the  exhaust  by  means 
of  an  anemometer.  It  is  considered  that  the  best  method 
of  regulation  would  be  to  fix  limits  for  the  proportions  of 
dust  in  the  air  and  of  lead  in  the  dust,  and  allow  the  manu- 
facturers a  free  choice  of  methods  for  attaining  the  desired 
results. — A.  S. 


Determining  ferrou"  oxidi  id  silicates. 
hard.     See  VII. 


Dittrich  alii 


Patents. 

Mirror*:  it  •/  silvered-glass .     E.  Hoorickx, 

Brussels.      U.S.  Pat.  966.097.  Aug.  2.  1910. 
See  Eng.  Pat.  2490  of  1909  ;  this  J.,  1909.  841.— T.  F.  B. 

Artificial  teeth;  Composition  for  use  in  burning  — — . 
H.  Wienand,  Frankfort  on  Maine,  Germany.  I'.S. 
Pat.  965,267,  July  26,  1910. 

Pal  214,282of  1908 ;  thisj.,  1909, 1200.— T.F.B. 
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aj by  the  action  oj  \  ra  pours 

to    increase    its    industrial    value.     H.     Wisliconus.     Z. 
angew.  Chem.,  1910,  23,  1441—1446. 
The  improvement  of  the  colour  of  wood,  and  of  the 
effects  it  produces,  by  the  action  of  gases  and  vapours 


mv.  M,  i7.]    cl. x.— jubttals;  mkiai.i.i  rc:t. INCLUDING  ELECTROMETALLURO'S 


I  in,  t   ii.hii   the  effects   produi  od   by   mar 
■■  daul  I  h  "'in.    1 1  lout  Lng   m  ■ 

lived  hi  alcohol  penetrate  wood  deepest,  but  are  not  thi 
beet  colours;  colours  dissolved  in  water  only  penetrates 
fraction  of  a  millimetre  below  the  Burface  ol  wood  in  thi 
direotion  ol  length  ol  the  fibres,  wlubi  turpentine  and 
wax  oolours  onlj  affect  the  surface.  In  ordei  bo  Btain 
wood  throughout  1 1 ~s  mass,  apparatus  similar  to  that 
used  for  impregnating  wood  with  tar,  etc,  must  be 
employed.      Uthough  tar  gives  a  not  unpleasant   brown 

lit  to  wood,  11   is  not  a  tn lout  in     tnab  rial,     <  In 

the   othei  peoialh    ammonia,    have 

the  power  ol    i  oducins  the  deepest   colours   in 

wood,     only    small    amounts   of    gases    "i    vapours   are 

required   t lour  the   whole   mass  "l   the   wood.     The 

change  ol  colour  is  really  produced  by  the  action  ol  the 

on    those    unstable    and    easily    decomp"    ihl 
atituente   ol    the   Bap  and    woody   substance,    which   are 
readily    separated    from    tho    resistant    cellulose    fibn 
tannins,  and  less  resistant  carbohydrates,  Buch  e      a 
gams,  etc.,    are    turned    to    a    dark    colour     by     alkalis. 
ammonia,   and   Buperheated   Bteam,   or   are  decomp 
with  the  formation  of  brown,  "humua"  bodies.     Ron 
isily  peni  (rated   by  gases  and  vapours,  and  the  colour 
ing    effects    are    heightened    hy    sueh   factors    as  high  tcm 
perature,   light,  moisture,  oxidising  agents,  etc.      A  cliar- 
aoteristic   of   these   processes   is   the   throwing   into   hold 
relief  of  dull,  matt  tones  of  colour,  which  produce  the 
impression  of  eolour  from  age.  and  in  fact  the  object   ol 
these  processes  is  to  hasten  those  natural  changes  which 
occur   in   the   ageing   of   wood.     Cut   wood   turns   yellow 
or   brown   naturally   under   the   influence   of   the   oxygen 
ot  the  air,  light,  warmth,  and  moisture,  and  the  coloration 
is   also   affected    by   dust   (especially   particles  of   iron), 
fungi,   bacteria,   and  the  action  of  the   ultraviolet  rays. 
The   side   exposed    to   constant   rain   and   snow   becomes 

.   the   side  exposed   to  the  sun  according   to  its  ago 

Incomes    more    or    l-ss    brown,    and    the    freely    exposed 

ol    beams  of  very-  old  houses  become  quite  charred. 

The    brown  colour  is   a   typical  superficial  eolour,    which 

-ily  removed  by  moist  ammonia  fumes,  and  the  sui  I 
then  consists  of  pure  white  cellulose  fibres  which  give  ao 
lignin  reactions.    In  low-lying  country,  wood  never  acquires 
the   exquisite    l.rown   observed   in  the    Alpine    district! 
\\o,„l  e\p.,s,d  freely  to  air,  and  protected  from  moisture 
acquires   a    superficial    grey    colour,    probably    formed    b\ 
the  action  of  traces  of   iron  on  the  sap   materials,   and 
entirely  distinct   from   the  grey  colour  due  to  age   whi 
penetrates   the   interior   of   the   wood.     Among   arm 
processes    of    colouring    wood    the    comparatively    i»» 
process    of    "fuming1'    with    ammonia    has    only     been 
applied  to  woods  rich  in  tannin  materials,  in  older  to  pro. 

duce  the  greyish  brown  of  old  oak.     The  w len  ail     I 

are  enclosed  in  a  vessel  filled  with  air  and  ammonia 
fumes  for  2  or  3  days,  and  are  coloured  to  a  depth  of  i 
-  to  3  mm.,  which  is  much  deeper  than  would  be  ell.-,  ted 
by  liquid  colours.  In  cases  where  tannin  material  must 
be  added  to  the  wood,  a  5  to  10  per  cent,  hot  solution  of 
pyrogallic  acid  is  used.  Solutions  of  salts  which  can  be 
loured  by  ammonia  or  sulphuretted  hydrogen  are  also 
employed,    but    only    the    surface    is    coloured    by    them. 

m  for  oak,  the  "  ammonia  fuming"  process  is  limited 
by  the  varying  amounts  of  tannin  substance  present 
by  the  fact  that  only  made  articles  can  be  fumed,  if  a 
uniform  appearance  is  to  be  obtained,  and  by  the  want  ol 

stance  of  the  colour  to  water.     The  steaming  of  ■,■■ 

aieflx    used  in  order  to  bend  the   wood,   but    i 
produces  a  uniform   brown  colour  throughout  the    <• 
in  Umds  of  wood,  colouring  byagas  pr 
can  of  ten  be  combined  with  drying  bj  means  of  superb 
it    artificial    pro  ess    of    colouring     » 

in.  and  imparting  to  it  the  appeal 
in  embedding  planks  and  blocks  in  trem  hes  in  tin 
and  hem  w  ii  li  loose  earth,  i  The 

9e  soil  is  wetted  with  rain  or  b  [rain- 

ing i  maintains  a  moist  atmosphi  ■■    in  the 

1 i lorn  in  .   i-   brought  about  by  the  a 

water  vapour,  air.  amnion  I   | — ibl\ 

hydrogen  peroxide.     -soils  with  a  low  content  ol   b  u 
id  the  ammonia  may  be  increased  bj   id 
ammonia-producing    substances    to    them.     The    pro 


u  esecntialh  different  from  the  oolouring  ol  wood  by 
laying  it  in  mud,    limi     oi     ii]     naked  with  manure,  as  in 

the  ease  of  "  sub-fossil  "  w Is  found  in  bogs.      \\    i      n 

A'i/»-    for   burning   cement;     Pun    cement   eonerek 

rial  jar  ih<   refractory  lining  "I  Valeux.     Z. 

angew.    I  hem.     lillo.  23,    I  168      I  WO 

lill    .oil  loo    lii      I id   1  led    pule  cement    col 

e    ot  ei  ol  hi     m  bich  bat  a 

ii  ill  as  linings  foi  oi  mem  kiln        Ii  ha    onlj  ton    is!  the 
mechanical  wear  and  tear  of  the  -intend  cement   m 
which  exert-  no  chemical  effect   upon  it,     The  eonoi 

hi  I I  "I  -'  01  3  parts  l,\   weight  Ol  hard  I  mint  cement 

clinker  (the  sizi  being  from  2  to  20  mm.)  and  1  or  2 

parts  i>\    weight   ol   ■■ nd  slow-setting    cement,   and  is 

mixed  with  ju-i  enough  watei  to  cause  thi   i  ihen 

when    po  ether.     When    such    fn  ihlj  prepared 

concrete   is   heated   to  a    red  oi    white  heat,   it    hardens 
quickly,  remains  haul  at   high  temperatun 
its  foi  m  and  hardness,  whetnei  heated  slowly  or  quickly, 
in  the  Bintering  zone  of  a  Dietzsch  kiln  in  full  work.     Tin 
concrete  begins  to  Bet   in  about  an  hour,  and  only  about 
a-  linn  k  as  can  be  used  in  that  time  is  prepared  al  o 
I  In    concrete   lining   20  cm,   thick  can   be  conveniet 
rammed  into  the  wholi    length  ol  a  rotary  kiln,   by  using 

ai ii    mi-    al t    40    em.    smaller    than    the    diameter 

of  the  kiln  as  a  mould.  A  rim  of  concrete  about  2f>  m. 
wide  can  be  foi  me. I  in  a  day,  and  left  to  set  over  night  . 
the  ne.xl  morning  the  moulding  ring  is  moved  and  a 
second  rim  of  concrete  rammed  against  the  first.  No 
special  care  is  required  in  heating  the  kiln  to  it-  full  working 
condition.  The  examination  of  a  layer  of  cement  concrete 
only  Id  em.  thick,  which  was  tried  in  the  sintering  zone 
of  a  rotary  kiln  for  14  days,  and  then  cooled,  showed  that  a 
thill  layer  of  cement  had  formed  on  the  concrete  and 
split  aw,n  again  on  cooling,  and  the  mechanical  weal 
and   tear   amounted   to  3  cm,  ;    otherwise  thi 

was  intact.     As  the   Iten   basii    cement   does  not 

eheniii  alK  mi  tin  concrete,  il  due-  not  adhere  as  it  does 
to  a  fireclay  lining,  except  foi  the  cohesive  effect  of  the  ash 
contained  in  the  coal.  A  cement  concrete  lining  will  last 
from  3  to  (i  months  in  the  Bintering  /"lie  of  a  kiln,  and  is 
also    suitable    for    the    end    slmol.    which    can    be    re  lined 

with  concrete  in  an  hour  without  interrupting  the  work, 
whereas  re-lining  with  fireclay  ne  esratates  stopping 
and  cooling  the  kiln.     The  concrete  answers  well  not  only 

with   rotary   kilns   bin    also  with  other  types,   BUoh  as  the 

Dietzsch,  and  Schneider,  lie-  lining  can  also  be  com- 
posed "i  oi.-.  kept  read]  (or  use,  and 
mortared  in  with  cement.  Theci  iringtheoon 
lining  is  much  less  than  thai  ol  a  ireolay  lining,  bi 
i.iih  about  12  i"  II  M.  pel  met  re  [3s.  6d  i"  •(-.  2d. 
per  tool',  against  about  230  M.  per  metre  (£3  ,v.  3d.  per 
toot)  t"i  firecia]  lining,  and  as  tic  I  its  longer 
than  the  latter,  the  repairs  are  less  frequent.  In  actual 
practice,  the  cost  of  repairing  the  fireclay  lining  of  a 
a  Dietzsch  kiln  amounted  to  5  t'f..  and  of  a 
Schneider  kiln  to  2-5  Pf.  per  barrel  ol  i  ement  of  170  kilos. 
(0-tkl.  and  0-3d.  respectively  per  barrel  of  374  lb.),  whei 
for  these  kilns  the  repairs  of  a  cement  lining  amounted  to0-7 
and  OS  Pf.  (0-8d.  and  0-9d.)  respectively.  The  process  is 
patented  in  Germany  and  other  countries,  and  has  already 
been  adopted  in  2ii  works       \\\  <  \  11. 

r  - 1  is  i. 
'  apparatus  for  making  —  —     W.  E. 

Lake.   Loudon.        From    Pi 

City,  U.S.  V     Eng    Pat,  17,381,  Julj  26,  I 

ol    I :    this   J      LI 1089. 

betei, -I,,  e  is  directed,  in  pui  :  :  t.  4k, 

of  the  Patents  and  Designs  Act.  1907,  to  Eng,  Pat.  -' 
of   1- 
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Eng.  and  Min.    !..   1910,  90.  209    271. 
A  dbsi  i-iiTti'N  i-  ei'  and  evolution  of 

direct  electric  smelting  ol   magnetite  iron  ore  at   Hei 
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Ca'..  A  1500  kilowatt  time-phase  furnace  of  the  resistance 
type,  erected,  but  this  was  found  unsatisfactory 

■ad  abandoned.     Experiments  were  then  continued  in  a 
liui  kilowatt  single-phase  Furnace;  with  good  results,  and 
a  1500  kilowatt  shaft  furnace  was  finally  erected,  which 
been  in  mi  ;  oonturosl  operation  since  May. 

1909.  This  fnmaoe  is  of  the  three-phase  typo  with  six 
electrodes  bo  arranged  that  the  current  passing  them 
prodi  '■■nt    heal    to   smelt    the   charge.     Tuyi 

dueed  at  the  bottom  of  the  shaft  above  the 
electrodes.  The  molten  iron  and  slag  collect  in  the 
crucible  an. I  are  tapped  in  the  usual  way.  At  Hist  con- 
siderable difficulties  were  encountered,  owing  to  the 
breaking  of  the  carbon  electrodes,  the  arcing  set  up  between 
the  broken  pieces  melting  ."it  the  roof  of  the  crucible, 
but  the  substitution  of  graphite  electrodes  has  reduced 
this  trouble.  The  author  considers  that  for  the  economical 
production  of  pig  ire.ii  in  the  electric  furnace,  electrical 
power  should  be  obtainable  at  a  maximum  of  '.'-  10s. 
per  h-p.-year. — !■'.  I'.. 

si.. I-  ■    Examination  oi  — — ,  by  corrosion.     M.  F.  (Ion p. 

Rev.  ile  Metall..   1910,  7.  BOS — 611. 
Thk   author   describes   a    method    for   the   examination   of 
manufactured  Bteel  (forgings,  etc.),  in  which  the  polished 

metal  surface  is  treated  with  either  a  -J  per  cent,  solution 
of  picric  acid  in  absolute  alcohol,  or  (as  a  less  active 
reagent)  an  iodine  solution  consisting  of  10  parts  of  iodine, 
20  of  potassium  iodide,  and  100  of  water.  By  the  action 
of  the  solvent,  the  lines  of  flow  (induced  in  the  metal  by  the 
mechanical  treatment)  become  visible  to  the  naked  eye; 
and  it  is  thus  possible  to  discover  the  course  adopted  in 
the  manufacture  of  the  piece  under  examination.  The 
effects  due  to  mechanical  treatment  alone  are,  as  a  rule, 
easily  distinguishable  from  initial  defects  in  the  metal 
and  from  alterations  caused  by  heating  ;  but  in  dot  btful 
-  the  use  of  the  microscope  is  recommended. 

— W.  E.  F.  P. 

Sled   plates;    The  pickling  oi  — — .     W.   Kramer.     Stahl 
u.  Eisen.  1910,  30,  1443—1449. 

The  author  describes  various  modifications  in  use  for  the 
manipulation  of  steel  plates  in  the  pickling  process,  and 
for  keeping  them  in  motion  in  the  baths.  Sulphuric 
acid,  though  cheaper,  does  not  give  such  good  results 
as  hvdrocldoric  acid.  For  drying,  the  method  of  placing 
the  wet  plate-  direct  into  the  furnace  is  favoured,  provided 
thev  are  packed  so  that  the  liquid   can  run  from  them, 


which    are    to    be    tinned    undergo    the    pickling    proa 

a  second  time  with  somewhat  stronger  acid,  to  remove 
ill.-  oxide  formed  in  the  first  heating.  The  loss  in  weight 
of  the  plates  for  the  double  process  is  from  .'!  to  :{■.'}  per 
..■nt..  ami  the  consumption  of  acid  for  1  kilo,  o  plates 
is  0-0!!  kilo,  of  sulphuric  acid,  and  0-18  kilo,  of  hydrochloric 
acid.—  T.  St. 

Alloys  of  nickel  and  copper  with  electrolytic  iron  :    Hani 

tests  on .     G.   A.    Roush.     Met.   ami    Chen..    Eng., 

1910,  8.  468 — 170. 
By  means  of  the  Shore  scleroscope,  determinations  of 
hardness  were  made  upon  two  series  of  alloys,  one  con- 
taining from  0-2")  to  45-0  per  cent,  of  nickel,  and  the  ot] 
from  0-1  to  S-5  per  cent,  of  copper,  each  alloy  being 
tested  in  both  the  forged  and  the  annealed  condition. 
The  addition  of  nickel  to  iron  was  found  to  give  a  maximum 
range  of  hardness  between  10  per  cent,  and  20  per  cent.  ; 
while  the  addition  of  copper  to  iron,  up  to  8  per  cent., 
gave  a  gradual  but  irregular  increase  in  hardness.  The 
author  concludes  that  these  alloys — in  the  range  studied — 
are  exceptions  to  the  law  of  hardness  formulated  by 
Kurnakow  and  Shemtschushnv  (see  this  .1..  1909.  28,  '):{). 

— \Y.  E.  F.  P. 

Alloys  of  electrolytic  iron  and  Moncl  metal ;  Strength  o/ . 

('.   F.    Burgess  and   J.    Aston.     Met.   and   (hem.   Eng., 

1910.  8.  452—456. 
Continuini:  their  study  of  the  physical  and  mechanical 
properties  of  the  alloys  of  electrolytic  iron  with  copper 
(this  J.,  1910,  28,  431  and  no9),  and  with  copper  and  nickel 
(this  .)..  1910,  803),  the  authors  have  examined  a  series 
of  alloys  produced  by  the  direct  addition  of  Monel  metal 
to  electrolytic  iron,  and  compared  them  with  similar 
ternary  and  binary  alloys  obtained  by  additions  of  the 
pure  metals  to  the  iron.  They  find  that  the  improve- 
ments in  mechanical  quality  effected  by  nickel  alone  arc 
not  only  maintained,  but  augmented  by  the  presence 
of  copper,  the  two  metals  being  present  in  the  proportions 
(about  3  to  1  respectively)  in  which  they  are  found  in 
commercial  Monel  metal.  The  latter,  produced  by  the 
direct  smelting  of  certain  ores  (see  this  J..  1909.  28,  94), 
affords  a  cheap  and  convenient  source  erf  nickel  and  copper 
together,  and  contains  only  small  amounts  of  iron  and 
manganese  in  addition.  The  results  of  the  investigation 
will  be  best  observed  by  reference  to  the  following  table 
which  indicates  the  values  obtained  for  the  annealed 
samples  : — 


Yield  point 

Maximum  stress 

Per  cent. 

elongation 

Per  cent. 

e.luctii 

n 

Per 

cent. 

lb.  per  eq.  inch) 

0b.  per  sq.  inch). 

(per  2  inch). 

of  area. 

addi- 

tion. 

X, 

Monel 

NiCu 

Ctz 

Xi 

Monel 

Ni  Cu 

Cu 

Xi 

Uonel 

XiCu 

Cu 

Ni 

Monel 

Xi  Cu 

Cu 

1-5 

51750 

65720 

_ 

29*2 





_ 

ii:M 

■•u 

48770 

40250 

— 

51620 

64400 

63000 

— 

63200 

34-2 

30-0 



29-5 

65-4 

64-0 



64-4 

2-7 



48600 

— 

— 

B8700 

— 

— 

30-0 

— 

— 

61-5 

— 

3-0 

55400 



— 

50890 

7". 17" 

— . 

62360 

27-5 

— 

— 

26-9 

67-6 

— 

61-7 

4-0 

52100 

71800 

r.CMiu 

B8570 

70070 

87800 

72500 

66540 

2S-4 

23-7 

31-0 

24-8 

66-7 

60-2 

59-1 

54-2 

5-0 

58320 

— 

54460 

73230 

— 

68250 

31-4 

— 

— 

24-2 

68-1 

— 

— 

60*8 

5-3 



67600 

— 

— 

84  700 

— 

— 

28-0 

— 

— 

— 

55-6 

— 

f,-n 

56400 

91000 

— 

54420 

75300 

107300 

— 

B4530 

29-5 

18-7 

— 

20-8 

64-2 

49-5 

— 

49-9 

6-6 



742011 

— 

— 

— 

86400 

— 

— 

— 

— 

— 

— 

— 

— 

— 

8-0 

63320 

88100 

sl'J.III 

— 

78470 

102970 

103700 

— 

30-2 

19-8 

22-0 

■ — 

64-4 

62-5 

56-2 

— 

10-0 

1444110 

— , 

— 

89300 

151111(111 

— 

— 

22-:i 

15-7 

— 

— 

69-1 

614 

— 

— 

12-0 

97730 

145930 



— 

121800 

15141"! 

— 

- — ■ 

14-5 

12-2 

— 

— 

35-8 

39-0 

— 

— 

14-0 



146800 

— 

— 

— 

151500 

— 

— 

10-0 

— 

— 

— 

— 

— 

15-0 

126300 



— 

— 

153300 

— 

— . 

— 

10-5 

— 

— 

— 

35-8 

— 

— 

— 

16-0 



I    - 

— 

— 

— 

153000 

— 

— 

— 

10-8 

— 

— 

— 

40-5 

— 

— 

l-.ii 

137700 

130000 

— 

— 

181550 

[62250 

— . 

- — 

10-0 

10-5 

— 

— 

34-4 

15-7 

— 

— 

19-0 

110160 



— 

— 

180700 

— 

— 

'  — 

in-: 

— 

— 

— 

38-7 

— 

— 

— 

20-0 

111000 

126700 

124900 

154950 

21-5 

3-8 

62-5 

1-1 

— W.  1  ■: 


and  that  thev  an-  not  allowed  to  stand  too  long  between  the 
bing    anil    the    final    heating.     Spots    on    the    plates 

have  been  wrongly  attributed  to  dirty  washing  water  or 
to  insufficient  washing.  The  real  fault  is  in  having  too 
weak  a   pickling  bath,  or  one  containing  arsenic.     Plates 


Steel;     Cu-pro-nictel .     C.    H.    darner,      \mei.    Soft 

for   Testing    Materials,    dune,    1910.     Eng.    and     .Min. 
J..  1910,  90,  21V 
Tiik  iron-nickel  and  iron-copper  series  of  alloy-  are  reviewed 
in  relation  to  the  iron-nickel-copper  alloys  (sec  Burgess  ana 
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tlii  i  1910  K83;  als..  preceding  abstract)  Steel 
lining  from  •  >  to  20  per  cent,  of  copper,  which  is  hard, 
brittle  and  red  short,  becomes  highly  ductile  and  forgeablc 
by  the  addition  of  from  20  to  50  |ier  cent,  of  nickel.  The 
following  are  two  typical  alloys  within  those  ran 
which  can  be  rolled  into  sheets  or  rodH  and  machined 
without  difficult  \  : 


Copper,  per  cent 

Nickel,  per  cent       

Carbon,  per  cent 

t  innate  strenatli,  lb 

unit,    lb 

Elongation,  (.cr  cent 

n  ol  area,   | 


X     • 

So    ! 

•.Mill 

L'J-llll 

0-tS 

0-1 

HH,  nun 

08,230 

57,800 

54,150 

KJ 

Sl-5 

>:■'■ 

[t  i-  also  found  that  the  nickel  in  nickel  steel  may  be  partly 
ced  bj  copper  without  materially  altering  the  physii  > 

properties.  90  that  in  addition  to  the  reduction  in  the  cost 
1i.11.1l-.  nickel-steel  could  be  produced  direotly  from 

the  Sudbury   niokel  ores,  or   from   Monel   metal   (this    1 

l|09,    94    and    313).      I".  R. 

im'um   |i»'   ores];    Rapid   and   accural*    method  for   thi 

determination    of .     O.    L.    Barnebey    and    I!.    M. 

Eaham.     J.  Amer.  Chem.  Soo.,   1810,  32.  967     962. 

I'm.  method  as  outlined  for  the  determination  of  titanium 
in  mtile  and  iron  ores  is  based  on  the  volatilisation  of  the 
rilioa  by  hydrofluoric  acid  in  the  presence  of  sulphuric 
ni-id.  evaporation  to  dryness  and  fuBion  with  sodium 
oarbonate  and  a  little  sodium  nitrate  to  convert  the  iron 
and  titanium  to  insoluble  ferric  oxide  and  sodium  titanatc, 
extraction  with  hot  water  to  remove  the  Bolnble  phosphates, 
sulphates  and  aluminates  .  solution  of  the  ferric  oxide  and 
sodium  titanatc  in  hydrochloric  acid,  extraction  of  ferric 
chloride  with  ether;  and  then  either  reduction  of  slight 
traces  of  iron  with  sulphur  dioxide,  precipitation  of  the 
titanic  acid  by  boiling  in  acetic  acid  solution,  filtration 
ami  ignition  to  titanium  oxide;  or  n  eoloriinctric  deter- 
mination by  means  of  hydrogen  peroxide.  The  authors 
find  that  the  volumetric  method  based  on  the  reduction  of 
titanium  to  the  trivalent  state  and  oxidation  with  per- 
manganate  gives  low  results.  With  the  sulphur  dioxide 
reduction  when  considerable  iron  is  present,  the  titanium 
product  is  usually  contaminated  with  sonic  iron.  The 
ether    separation    rerrn  tcticallv    all    iron    from    the' 

titanium  very  quickly.  Re  fusion  of  the  ignited  product 
with    sodium    carbonate    for    puri6cation,    which   requires 

riderable  time,  is  never  necessary  by  use  of  this  method. 
The  tinal  titanium  oxide  is  pure,  unless  zirconium  is  ureal 
in  which  case  this  element  is  removed  by  the  usual  phos- 
phate  precipitation.     This    method   combines   the   eolori- 
inctric   and    gravimetric    determinations    and    the    colour 

parison  is  made  in  solutions  always  totally  free  from 
iron.  For  convenience  hydrochloric  rather  than  sulphuric 
acid  solutions  of  titanic  acid  arc  used.  The  method  is 
accurate  and  not  long. — 1!.  C.  P. 

Cyanidt  :     Destruction    of .     J.    Moir    and     I.    Gray. 

I.    (hem..    Met.    and    Min.    Soc.,    S.    Africa.     l'.UO.    10. 
433—449. 

Tiir  object  of  this  research  was  to  ascertain  the  best  method 
>f  rendering  innocuous  the  residues  from  tin-  cyanide 
action  of  gold  ores,  in  relation  to  their  subsequent 
utilisation  in  tilling  the  worked -out  stopes  in  mines,  the 
chief  advantages  .if  "-and'"  filling,  in  addition  to  the 
disposal  of  residue  dump-  the  prevention  ol 

sidences  and  improvement  in  the  ventilation  underground. 
The  authors  considered  that  the  ferrocyanide  reaction 
the  only  method  of  rapidh  and  efficiently  destroying  the 
ual  cvanide  at  a  reasonable  cost,  the  reaction  being  as 
follows:  fiKCX  2FeS04-7Aq-=KaFe(FeCy,]  2K2S04. 
etc.  A  modified  method  of  estimating  the  residual  cyanide 
after  treatment  had  to  be  adapted,  as  the  strong  alkaline 
solution,  necessary  in  the  ordinary  method,  dei 
the  reaction  product,  K_,li\,'  'y„.  into  potassium  ferro- 
cyanide and    ferrous  hydroxide,  the    latter    attacking   the 


ii.e  cyanide  present.     The  methods  employed  wore   either 
the  oxi.lai  1. 111  .a  1  in   react  ion  product  1  ion 

nf    chromium    trioxido    or    potassium    biohromate,     and 

ediatel)  adding   1:—  caustic  soda  ami  titrating 

the  lilt  rate.  01  ■  1 1     i mi  the  reaction  product  with 

itnparatively  inert  subs  tana  magnesia,  ch 

Ideselguhr,   charcoal,  etc.  ami   lilterin  idding  the 

itrong  all, .1I1      11  1  .1    i 1  1  id  tl      ovanidi      !    converted 

into  ferrocyi le  «  hen  an  cm  ,  alkal 

that  rise  of  tempera! iovi   20    C   wt    harmful,  that  the 

Its  u  ere  entirelj  independi  tit  ol  diluf  ion,  thai  the 
action  was  as  complete  in  from  ■'■  to  !"  seconds  a    on 

iding,  and  that  unless  1  he  alii  ilinif  \  wa  fuuy 

adjusted   to  suit   the  amount   of  iron  used,  an  exot 

ferrous  snip  Int.  bettet  result  than  the  tl itical 

quantity.      Entiri    destruction  of  cyanide  was  nof  aca 
pnahed,  but   under  favourable  conditions  11   was  reduced 

to  a  negligible  at t.     Tabulated  results,  illustrated  bj 

curves,  are  given  of  the  effect  of  varying  thi  as  of 

alkalinity,  acidit}    iron  coi  perature  and  dilution. 

fn  discussion,  11.  V  \\  bite  gave  an  account  ol  l,i 
mi  the  destruction  ol  cyanide  by  the  use  of  alkaline  per- 
manganate, alkali  pii  rates,  aldehydes  and  ketones.  With 
permanganate  in  alkaline  solutions  the  destruction  ol  the 
j  1  n n !■  was  complete,  an  alkalinity  ol  0-1  percent,  of 
caustic  soda,  which  would  be  generally  present  in  onm 
residues,  being  ntffii  ien!  for  the  permanganate  to  entirely 
.I.  -1  t . .X  all  residual  cyanide,  with  the  production  of  carbon 

.le   ammonia  or  nitrogen.     Aldehydes   and    l..i 
generally  react  slowly  or  require  heat,  but  formaldehyde 
reacts  instantly  in  the  cold  with  the  formation  of  cyanhy- 
drin    .( '1 1 _.  1  'II  it  IN,    and    possibly    potaasrant    glyeollafe, 
J  II  .(  ill  1  'I  11 1|\.     and     ammonia.       Picric     acid     con- 

1  -nun  cvanide  into  potassium  isopuruurate, 
.C8H,K.\  1 1, .  ammonia  and  potassium  carbonate,  but  it 
is  not  quite  certain  if  Hie  isopurpurate  would  1»-  sufficiently 
stable  under  working  conditions.  The  relative  costs  tor 
chemicals,  assuming  that  1  ton  of  residues  contains  300  lb. 
of  a  0-02.)  per  cent,  cyanide  solution  would  be  n aid.  per 
ton  for  alkaline  permanganates,  0*9d.  for  formaldehyde 
and  0-77d.  for  picric  acid.      I'.  I!. 

Copper  ores  ;   /«/•  racti  ibs  daring  thi  chloriwition  of 

wt  and  dry  methods.     rX.   Franke.     Metallurgie,    1910, 
7.  184 — JflO. 

The     various     stages    in    the    production    of    silver-free 
cement   copper,  as   well   as   silver  and   gold,  from   copper 
arc  detailed,  with  the  formation  ei   chloride 

by  either  a  wel  ot  dn    process.     The  reactions  unci 
large  numl  er  1  which  arc  gi>  en  in 

complete  detail.    In  the  Stadf  berger  process  anon 
ing  sulphide,   carbonate,   and   oxide  of  copper  is  treated 
with  dilute   hydrochloric  acid   and   ferrous   chloride.     In 
the  Runt-Douglas  process  the  ore  containii 
or  the  roasted  ore,  is  treated  with  sodium  chloride 
neutral   ferrous  chloride,  atmospheric  oxygi  )>art 

in  the  reaction.     In  the  Sterry-Hunt  process  th 
ore  is  treated  with  dilute  sulphuric  arid  followed  by  calcium 
or   ferrous    chloride    and    then    sulphur   dioxide.     In    the 
Dcetach    process   the   sulphide   ore   1-   treated   with   6 

chloride,     [n  the   Henderson   pr ss  the  ore   1^  roasted 

with  sodium  chloride.      \  table  i-  given  showii 
of  the  scheme  of  tin-  Henderson  process.      V  M .  < 

R.  I!.  .V. 
Iv  ig.  and  Min.  J.,  1910,90,263—264. 

a   oKsi  i:ii-i  i.in   i<  given  of  the  working  of  a   basic-lined 

rutin  II.  r    at     Pi 

taming  from  130  to  21  0  Ivor  per  ton.     It  was  found 

that  with  careful  working,  basic  lining  was  1 
than  that  of  the  ordinary  acid  type.     Although  the  1 
contained  a  considi  n  of  ha.!,  no  large  silver 

losse-  luo  dust  bom  the 

than  6  •!.■.  ol  sil\  1  per  ton,  and  over  .mi  per  cent.  ..f 
lead.  Sulphuric  acid,  formed  from  the  sulphurous  gases 
evolved  during  the  blowing,  rapid!}  the  cotton 

!>ags.  and  the  onlj  method  found  at  all  efficient  for  checking 
the  formation  of  the  sulphuric  acid,  was  the  admission  of 
_••  quantities  of  air  near  the  inlet  of  the  gases  to  the  flue. 
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I  p  add  had  however  practically  no  effect  en  woollen 

which  Utter  arc  to  lx-  used  in  future  in  place  of  cotton. 

F.  R. 

Manganese    brown  :     Analysis    of .     H.    B.    Swan. 

Met  and  Chem.  Eng.,  1810,  8.  163     464. 

Bv  the  following  method,  a  complete  and  varj 
analysis  of  manganese  bronze  involving  determinations 
of  tin.  copper,  iron,  aluminium,  manganese,  zinc,  and 
ably  lead-  may  be  effected  in  from  6  to  7  hours  S  grins, 
of  the  sample  are  treated  with  nitric  acid  il  :  I),  boiled, 
and  filtered  for  the  separation  of  metastannic  acid.  The 
filtrate  is  evaporated  with  sulphuric  acid  until  all  the 
nitric  acid  is  expelled,  the  lead  sulphate  being  afterwards 
filtered  off  and  the  filtrate  diluted  to  exactly  500  c.c. 
sive  1 1 m »  cc.  portions  are  then  taken  for  the  deter- 
mination of  the  remaining  constituents,  as  follows: — 
Copper,  aluminium  and  iron.  Copper  is  determined 
simultaneously  in  two  portions  by  the  electrolytic  process, 
one  of  the  copper-free  solutions  being  then  employed 
for  the  estimation  of  aluminium.by  the  phosphate  method, 
anil  the  other  for  the  iron  determination  by  titration  with 
permanganate.  Manganese. — After  removal  of  the  copper 
by  electrolysis  or  other  means,  the  aluminium,  iron  and 
manganese  are  co-precipitated  with  bromine  water  and 
ammonia.  The  precipitate  is  then  re-dissolved  in 
sulphurous  acid,  the  manganese  being  determined  by 
conversion  to  permanganate  with  sodium  bismuthate, 
and  subsequent  titration.  Zinc — After  removal  of  the 
copper,  zinc  is  determined  either  by  electrolysis  or  as 
pyro phosphate,  the  separation  in  the  latter  case  being 
effected  by  hydrogen  sulphide  from  the  solution  slightly 
acidified  with  formic  acid. — W.  E.  F.  P. 

Bronze  powders  and  coloured  bronze  poirdrr<  .    Composition 

of .     E.  Grant  Hooper  and  T.  E.  Thorpe.     Report 

on  Bronzing  (see  page  10S6).     Appendices  I.  and  II. 

The  composition  of  a  number  of  bronze  powders  was  as 
follows  : — 


Malachite  Green,  and  containing  4-3  per  cent,  of  total 
organic  matter.  The  dive  green  coloured  powdei  ml 
also  bias.--.  It  was  coloured  with  Brilliant  Green  or 
Malachite  Green  <i.  and  contained  5-9  pet  cent,  of  total 
organic  matter. 

Iodides  of  tlo  alkaline-earths  :     Electrolysis  of  thi  in 

pyridine  solution,     C.    veen    Hevesv.    Z.    Elektrochenu, 
1910,  16.  672—673. 

THE  iodides  of  the  alkaline-earths  are  fairly  soluble  in 
pyridine  (barium  iodide  at  L'.">  C.  dissolves  to  the  extent  of 
20-358  grins,  per  litre)  and  the  solutions  thus  produced 
are  good  electrolytes.  If  the  pyridine  contains  water  i 
protective  layer  is  formed  on  the  cathode,  consisting 
principally  of  barium  hydroxide  with  a  quantity  ot 
carbonate.  This  method  i-  suggested  for  produoing 
adherent  deposits  of  the  hydroxides  mi  metals,  and  using 
a  radium  salt  instead  of  barium  iodide,  would  probably 
prove  a  simple  method  for  producing  a  radio-arm. 
coating  on  metals.  The  effect  of  the  layer  of  hydroxide 
is  of  course  to  interrupt  and  prevent  the  electrolysis. 
If  thi'  pyridine  is  first  freed  from  the  last  traces  of  water  by 
electrolysis  (CO  hours  with  1  to  0-001  milliamp.V  t he- 
solutions  show  no  formation  of  a  protective  layer.  The 
metal  which  separates  reacts  with  the  pyridine  to  form 
a  red  brown  slimy  mass  even  at  temperatures  as  low 
as — 40°  ('.  If  a  mercury  cathode  is  used  it  is  possible  to 
prepare  concentrated  amalgams.  A  30  per  cent,  barium 
amalgam  can  be  obtained  with  a  current  efficiency  of 
80  per  cent.    .Stronger  amalgams  give  much  poorer  yields. 

— W.  H.  P. 

Mercury   vapour  ;    Reactions   of  .     [Carbonisation  of 

rubber.]     W.    von   Bolton.     Z.    Elektrochem..    1910.   16, 
667—669. 

Starting  from  an  observation  of  the  carbonising  of  the 
rubber  stopper  in  a  tube  containing  barium  amalgam, 
the  author  shows  that  mercury  vapour  exerts  a  decompos- 
ing influence  on  volatile  hydrocarbons,  chloroform,  carbon 
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Six  coloured  bronze  powders  were  also  examined.  The  pink- 
coloured  powder  consisted  of  metallic  copper,  just  tinted 
with   Azine  Scarlet  G,  and   containing  0-3   pei  t 

organic    matter,    chiefly    red    dye-substance.     The    bine! 
i  wa-  an  alloy  of  tin  and  zinc,  coloured  with  Victoria 
Blue-  4  It.  and  containing  3  of  total  organic 

The     deep     eopper-coloi I     powder     COl 

ntaining  a  relatively  small  percentage  of  zinc, 
coloured  with  Sail  i-5  per  ci        ol 

total  organic   mat  I         loured  p 

pei 
and   coloured   with  B  mixed    with  a 

little   n-d   colouring    matter.     The   total   organic 
amount)  dto3  lour<  d  powder 

was  brass  (copper,  zinc  and  a  tra<  iti 


tetrachloride,  carbon  bisulphide,  carbon  dioxide,  and 
hydrogen  sulphide,  with  separation  of  carbon  or  sulphur. 
The  reaction  is  not  produced  by  liquid  mercury,  even 
at  its  boiling  point,  but  only  by  the  monatomic  vapour. 
Amalgams  seem  to  produce  the  vapour  more  rapid!) 
than  the  pure  metal  probably  on  account  of  their  larger 
surface,  but  the  action  is  quite    noticeable  in  pi 

to   100° C.  for  about 
presence  of  sulphur  accelerates  the  action,  while  selenium 
and    tellurium    both    retard    it.     Traces   of    moisture  are 
A   plug  of  wadding  between  the  mi 

and   the   nib  r   does   not    prevent    I ' 

but  if  the  stoppei  be  kepi  verj  cold,  the  vapour  i« 
apparently  condensed  before  it  can  react.  If  the  men  un 
vapour   is   allowed   to   read  ul  an    i   I 
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which  does  not  jjrivc  i-it  an)  gases,  no  carl i  sepai  1 1  ■ 

but   the  ml. I.,  i    I..,,. in.,  hard  and  brittle  ami  a  trace  "t 
nun  hi  \   ■   in  I'.-  detoi  t « - .  I  in  it.     The  carboi  ed  in 

the    in  limn  \    experiments    i>    found    to    contain     small 
microscopic    crystals   ol    diamond,     No   electrical    eh 

i  •■  detected  mi  the  evolved  mercury  vapour.  Vftei 
".'I  hours  exposure  in  the  vapour  h  decided  effect  is  pro 
duced  mi  a  photographic  plate.     \Y.  11.  I'. 

Delerminimj    ferrous    oxide,     in    silicates.     Dittrich    ami 
ihard.     .v..    \'ll. 

Mini/  tempi  rutiins  of  lead  silica    ijla.i.ie.i.      Mellor  and 
■  ■thers.      See  VIII. 


Patkn  IB. 

Smelling  of  pyritic  awl  othi  r  sulphide  ores.  B.  J.  Wildbore, 
London.  From  \  Haggenmiller,  Tarica,  Peru.  Eng. 
Pat.  !Kt5S.  April  27.   1 9H0 

ire  subjected,  in  an  ordinary  blast-furnaci 
blast  "I  '"lil  air  at  a  pressure  of  from  -     6  ormore 
atmospheres,    for    tho    purposes    of    producing    a    highly 
Oonoentratod  matte.     F.  R. 

fun  Jving  muffled  calcining  and  smelling  . 

\\     Harries,  Cardiff.      Eng.  Pat.  12,927,  Oct.  11,1909. 

insists  of  an  inclined  revolving  iron  cylinder, 

■  ■  I  i  \  tructure  having  a  central  longitudinal 
oavity  for  tho  ore.  surrounded  by  parallel  longitudinal 
din «  fur  the  heating  pases.  'I  he  end  plates  ol  the  furna< 
are  secured  by  means  of  tie-rods  passing  through  recesses 
in  the  tin  i  la j  -tin.  ture  adjacent  to  the  outer  iron  casing. 
Uptake  and  exhaust  Hues  are  situated  respectively  at  the 
upper  and   lower  ends   of   tin-  cylinder.     The  .niter  wall 

tho  uptake  duo  is  furnished  with  a  concentric  Berii 
of  rotatable  shutters  for  the   regulated  admission  of  air 
to  the  gas  Sues.  — F.  R. 

Furnace;    Ore-roasting  .      V.    Wedge,    Anlnioiv,    Pa. 

!    8.  Pat.  966,277,  Aug.  2.  1910. 

Thk  furnace  in  general  construction  is  of  tho  usual  vertical 
type,  twing  provided  with  a  number  of  superposed  chain  he  r< 
in  which  the  ore  can  bo  agitated  by  means  of  rakes  con 
ms  ted  to  a  hollow  shaft  extending  up  the  centre.  The 
tower  portion  of  the  furnace  is  however  cut  off  from  the 
Upper  portion  In  a  scaled  passage  through  which  the 
material  can  fall,  and  two  eas  outlets  arc  provided,  on.' 
of  these  being  employed  for  the  pro,  lu.  tionol  an  up-draught 
through  the  bottom  chambers.  At  the  same  time,  by 
moans  of  the  other  outlet,  connected  with  an  intermediate 
chamber  above  the  seal,  a  down  draught  can  be  produced 
in  the  upper  chambers  and  worked  quite  independently. 

— C.  A.  W. 

Tin  from  ti  n  seru  ff ;  Recovery  of .     H.  J.  Bailey.  Ponty- 
pridd,   Wales,     Eng.    Pat.    17.474.    July    27."   1909. 
Tin:  tin  content  ol  scruff  (i.e.,  the  skimmings  from  the  tin 

tinplate   works)   is   reco^ 1.   without   excee 

formation  of  volatile  chlorides,  by  mixing  it  with  a  reducing 
agent,  such  as  coal  dust,  and  sufficient  alkaline  lluxing 
i  to  neutralise  the  free  at  id,  and  feeding  the  mixture 
into  a  bath  consisting  of  a  fused  alkaline  flux  containing 
•  reducing  agent,  at  a  temperature  of  about  1060  toll.jut  . 

— F.  II. 

Metals  and  their  alloi/s  ;    Treatment  of  .     (1.   Stoker. 

London.     Eng.  Pat.  17.71s.  .Inly  :n>.  10  9. 

Tin.  lead,  zinc  or  alloys  containing  any  of  these  d 
"ther  than  with  aluminium,  have  their  tensile  sti  ngth, 
flexibility  and  toughness  improved,  and  their  capai  ity  for 
heme  soldered  in,  rcased.  by  passing  ozone,  or  OZOI 
through  the  metal,  maintained  at  a  temperature  very  little 
above  its  melting  point.  Solid  metal,  heated  to  e  littl. 
below  its  melting  |».int.  may  be  subjei  ted  to  the  ai  tion 
of  ozone  for  a  similar  purpose. — F.  R. 


of   ■>•>  \o\  smelling.     I:,  w ,  B,  Uaolvor;  w .  Hoi 
.ind  the   Metals  Extraction  Corporation,  Ltd.,  London 
Eng.  Pat.  19,386,    totg.  2:t,  1909 

In:.  diffi<  uli\   ol   smelting  zinc  oxidi     on 

lighl    and    voluminous   ■  E  i     ..\ mi 

converting  il  into  oxyohloride  by  admixture  with 

"'■it  i.Mi  "i   zinc  .Id I.  .   with  or  without   carbonaceous 

matter,  and  then  distilling  "H  the  zini  i  blonde,  which  may 
be  repeatedly  used,  leaving  a  dense  residue  "i  zini   o 
.■r  zinc    oxide   and    carbon,    suitable   foi    Bmelting,     [i 
desired,   electrodes  consisting  ol   carbon  and   zinc  oxide 
may  be  thus  produi  .d.      I'.    R. 

Zinc;    Method  and  furnaci   fa  thi   reduction  of   .     A. 

R.  Lindblad  and  0.  Stalhane,  Ludvika,  Sweden. 
Eng.  Pat.  25,979,  Nov.  10,  1909.  Dnder  Int. 
Conv.,  Nov.   I  I.   1908,  • 

\  mix  ii  kk  of  zinc  ore.  with  the  necessary  redu  ing 
and  flux,  is  fed  into  an  •  lei  tri   shaft  furnace,  having  two 
gas  on i lets,  one  adjacent  to  the  base,  and  the  other  near 

the    top    of    the    shaft.        At     lirst     the    gaSOS    and     \  ;.  ],..!  l-.-.l 

zinc  pass  up  through  the  charge  in  the  shaft,  where 
the  tine  condenses,  and  is  carried  down  again  t.>  the  smelt- 
ing z.uie.  thereby  continuously  enriching  thi 
When  the  zin.  has  become  sufficiently  concentrated, 
the  lower  gas  outlet  is  opened  and  the  v < d.it ili»-.l  zin. 
i  into  external  condensers.     V.  K. 

Qold  ori    dim        Separation  of  liquids  from  finely  divided 
mati  rial  j«i  /<  as  .     A.  Swan.   London.     En      P 

26,809,  Nov.  9,  1909. 

The  apparatus  consists  essentially  of  an  inverted  conical 
box  having  an  outlet  for  the  thickened  ore  pulp  ol  it- 
apex,  and  an  overflow  collar  launder  for  the  1  lear  solution. 
1 'ii"    or    m. uperimposed    baffle-plates     are     placed 

immediately  over  the  pulp  ..utl.t  to  prevent  the  formation 
ol   channels  in  the  settling  material,  through  whii 
of    unthi.kened    pulp    may    occur.      One    or    more    slowly 
revolving  paddles  are  also  situated  adjacent  to  the  baffh 
plates  to  prevent  clogging.      F.  R. 

[Gold]   ores    :     /'mv.«    and   apparatus  for  dressing  . 

C.     Bii   ocke,     Braunschweig,    Germany,     Eng.     Pats. 

3698.  Feb.  15,  and  8220,  April  5.  1910. 
The  ore  is  first  broken  in  stone  breakers  to  about  2 — 2t 
inehos  cube  and  then  ground  to  a  fine  slime,  with  about 
33|  per  cent,  of  water,  in  a  tubular  mill,  preferably  con- 
taining sti-rl  balls.  The  thick  mud  bo  formed  issues  from 
the  grinding  chamber  through  perforations  in  .1  vertical 
retaining    plate,    into    a     mixing    compartment,    whioh 

insists  practically  of  an  enlarged  portion  of  the  tube- 
mill.  In  this  nii\iiiL'  <  ham  her  from  500  1000  [mt  <ent. 
of  water  arc  added  to  the  thick  pulp,  or  in  certain  Ci 
(e.g.,  with  ores  containing  free  gold  in  a  state  of  very 
fine  division),  only  100  per  cent,  need  be  added.  The 
precious  m.tals  are  subsequently  extra,  ted  by  means  of 
potassium  cyanide  or  other  suitable   means. —  I'.  R, 

PrecioUi   values;    Process  of  extracting  or  

Irani  ores.  .1.  S.  Island,  Toronto.  U.S.  Pal  966,714, 
July  20.  1910. 

The    pulverised    ores   are   heated,    removed    to    a    n  : 
vessel,  and  there  subjected   aimultan 
streams  of  Bulphuryl  chloride  and   steam  for  a  period  of 
four   hours.     Sulphuric   and   bydrochl  pro- 

duced, and  the   metal   valm  onverted   into  soluble 

-  which  are  separated  from  the  refuse.     The  sulphuryl 
bloride    is    obtained    by    |  >a  -  -  i  1 1  s_'    a    mixture  of  sulphur 
and  chlorine  over  camphor.     C.  A.  W. 

Alloy  for  electrical  resistances.     W.  B.  D 

N.J.     U.S.  Pat.  961,217,  June  14.  1910. 

The   electrical    resistance    element    irises     an    alloy 

ontaining  from   I  to  9  ninium,  with  al 

least  two  other   ingredient  .  "ppcr  and   nickel. 

or  copper  and  manganese,  "r  th.  alloy  may  contain  copper, 
nickel,  and  mangan.  -  mount  of  aluminium  used 
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is  greater,  the  greater  the  pereentage  of  copper  present 
but  it  should  not  be  K-ss  thin  1  to  2  per  cent.,  nor  greater 
than  8  to  9  per  cent  — B.  X. 


Iron-nickcl-copper     alloys  ;      Manufacture   nf     .       G. 

H.     (.lamer,     Philadelphia.     Pa.     U.S.     Pat.     965.871, 

tag.  2.  1910. 
An  iron-nickel-copper  matte  is  obtained  from  a  sulphide 
..r.-  containing  the  three  metals,  ami  is  beeaemerised  (•■  the 
extent  required,  the  proportion  of  iron  desired  in  tin-  finished 
product  lieim;  retained.  Subsequently,  the  matte  having 
been  calcined  in  order  to  convert  the  sulphides  into 
oxides,  a  reduction  is  effected,  when  copper,  nickel  or 
iron  mav  Ik-  added  to  the  resulting  alloy,  as  desired. 

-C  A.  W. 

Lead;     Apparatus    ior    refining    and    desUverising . 

G.  IV  Bulst,  Omaha,  Nebr.     U.S.  Pat.  965,464,  Jul}  26. 

1910. 

1  crystallising  vessels,  of  rectangular  form,  are 
arranged  our  above  another  in  a  series  of  steps,  each 
discharging  into  the  next  lower  one.  By  means  of  an  over- 
head arrangement,  a  cylinder  and  piston,  with  pressure- 
plate  connected,  can  he  moved  along  the  line,  and  means 
are  provided  for  heating  each  vessel.  The  metal  being 
melted  in  one  of  the  vessels,  it  is  caused  to  crystallise  by 
the  introduction  of  steam,  when  the  press  is  attached  and 
the  unerystallised  liquid  forced  into  the  vessel  above.  The 
crystals  remaining  are  then  remelted  and  the  resulting 
liquid  discharged  into  the  next  lowermost  vessel,  when  the 
operation  is  repeated  as  before. — C.  A.  \V. 

Hardening  metallic  surfaces  ;    [Electrolytic]  Process  of . 

.1.    H.    Reid,    Newark.    N.J.,    Assignor   to   G.    Goodwin. 
Ottawa.  Canada.     U.S.  Pat.  966.121,  Aug.  2,  1910. 

The  process  relates  to  a  method  of  hardening  previously- 
formed  metallic  plates  or  articles,  and  consists  in  embedding 
the  bottom  and  part  of  the  sides  of  the  article  in  granular 
conducting  material,  acting  as  resistance  material  to  the 
passage  of  an  electric  current.  The  material,  which  is  thus 
heated,  is  of  such  a  character  as  not  to  combine  with  the 
metal  of  the  plates  or  articles.  A  fluid  bath  containing 
hardening  materials  is  applied  to  the  exposed  surfaces  of 
the  plates  or  articles,  suitable  insulation  being  provided  on 
tin-  sides  ..f  the  latter  between  the  bath  and  the  bed.  An 
current  is  then  passed  through  the  bath,  the  plates 
or  articles,  and  the  bed  of  resistant  material. — B.  N. 


I  ng   dectrometallurgical    products ;    Process  of . 

!■'.    \V.     Biggins,     Assignor    to    The    Carborundum    Co., 
Niagara  Falls.  N.V.     U.S.  Pat.  966,399,  Aug.  2,  1910. 

ImpttetTIBS  containing  silicon  are  removed  from  carborun- 
dum, oi  other  non  metallic  non-acid  electrometallurgies) 
products,  by  treating  the  mass  with  a  solution  containing 
sulphuric  and  hydrofluoric  acids,  and  an  oxidising  agent 
such  as  nitric  acid.  The  silicon  is  Hist  converted  into 
oxide,  which  is  then  dissolved   by  the  hydrofluorii     i  id. 

— B.  N. 


Slag;     Method   of   obtaining   soluble  in  the  alumina- 

thermic  reducing  process  for  the  production  of  metals. 
J.  BficheL  Vorarlberg,  Austria.  Eng.  Pat.  16,958* 
July  2H.  1909. 

Ski:  IV.  Pat.  405,131  of  1909  ;  this  J..  1910,  2x5.-- T.  !•'.  B. 

Agglomerating   mineral*,    combustibles,    metals,  ami    nther 
material  which  is  i»  small  fragments;    Process  for . 

P.  Claes.   Brussels.      Eng.   Pat.  29.mil,    Dec.   18,   1909. 

See  Fr.  Pat.  411,128  of  1909  ;  this  .1.,  1910,  933.— T.  F.  B. 

Case-hardening  purposes  ;   Mixture,  for .     H.  Hodman, 

Pittsburg,  U.S.A.      Eng.  Pat.  484.  Jan.  7,  1910. 

See   U.S.    Pats.   949,444,   949,446,   949,447,   949.44s.   and 
949,449  of  1910  ;  this  J.,  1910,  361.— T.  F.  B. 


Article  of  manufacture  [Magnesium  alloy].  G.  Pistor  and 
P.  Rakowicz,  Gricsheim,  Assignors  to  Chem.  Fahr. 
GriesheimEIektron,  Frankfort,  Germany.  U.S.  Pat. 
965,485.  July  26,  1910. 

See  Fr.  Pat.  401,648  of  1909  ;  this  J..  1909,  1142.— T.  F.  B. 

Zinc   oxide  ;    Obtaining from   zinc   ores  and   products. 

W.  Hommcl  and  H.  L.  Sulman,  Assignors  to  The  Metals 
Extraction  Corporation,  Ltd.,  London.  U.S.  Pat. 
966,209.  Aug.  2,   1910. 

See  Eng.  Pat.  23,901  of  1907  ;  this  J..  1909.  26.— T.  F.  B. 

Ores;    Wet  process  for  tht  treatment  of .    H.  T.   Diuant, 

H.  L.  Sulman,  and  YV.  Hommcl.  London.  U.S.  Pat. 
966,389.  Aug.  2,  1910. 

See  Eng.  Pat.  1882  of  1909  ;  this  J.,  1910,  284.— T.  F.  R 

Pi/rophoric  metallic  substance.  A.  Huber,  Assignor  to 
Kunheim  und  Co.,  Berlin.  U.S.  Pat.  967.775.  Aug.  16, 
1910. 

See  Fr.  Pat.  405,021  of  1909  ;  this  J.,  1910,  359.— T.  F.  B. 
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[Electrolytic]   Reduction  of   nitrobenzene  to  aniline.     Otin. 
See  III. 

Glass  electrolysis.     Heydweiller  and  Kopfermann.  See  VIII. 

Patents. 

Electrolyte     for     electric     batteries.       The     New     Ignition 

Syndicate.  Ltd..  and  W.  J.  L.  Sandv,  London.     Eng. 

Pat.    26,649,    Nov.    17.    1909.     Addition   to    Eng.   Pat. 

10.520  of  1908  (this  J.,  1909,  610). 

Sodium    bichromate    is    first    rendered    anhydrous,    and 

32  oz.  of  the  dry  salt  are  mixed  with  18  oz.  of  concentrated 

sulphuric  acid  to  form  a    hard  mass.     This  is  ground  to  a 

powder,    mixed   with  4  oz.   of  salt,  and   with   water  until 

the  liquid  has  a  density  of  about  52°  TV. — B.  N. 

Electrolyte     for     primary     batteries  ;      Preparation      t       be 

employed  in  making .     B.  E.  R.  Newlands,  London, 

and  I!.  M.  Parkinson,  Bedford.  Eng.  Pat.  9176.  April 
15.  1910.  Addition  to  Eng.  Pat.  1 1.926  of  1909  (this  J., 
1910,  362). 

200  orms.  of  sodium  bichromate  (or  197-385  guns.  J  tbi 
potassium  salt)  are  mixed  with  125  c.c.  of  concentrated 
sulphuric  acid  (sp.  gr.  1--4),  and  21-5  to  34-4  gm 
dry  sodium  sulphate.  In  place  of  the  latter.  36-33  to 
58-1  grms.  of  dry  sodium  bisulphate  may  be  used,  the 
concentrated  acid  being  diminished  in  amount  to  112-5  to 
117  c.e.— B.  N. 

Accumulator  plates.  H.  de  Laminiere,  and  Soc.  Anon, 
des  Accumulateurs  dc  Laminiere.  Laon.  France.  Eng. 
Pat.  27.976.  Nov.  30.  1909.  Under  Int.  Conv..  Dec.  8, 
1908. 

The  paste,  which  may  be  used  with  or  without  a  support 
in  the  formation  of  accumulator  plates,  comprises  a 
mixture  of  lead  oxide,  such  as  minium,  litharge,  "i  a 
mixture  of  the  two  oxides,  with  a  solution  in  distilled 
water  of  potassium  tartrate,  sodium  tartrate,  or  sodium 
potassium  tartrate  (Rochelle  or  Seignette  salt). — IS.  N. 

Carbon    [electrodes,    etc.]  ;      Protectivt     coating    far 

ran.  •  linn;  of  i  iebr.  Si. 'inch-  und  I  o.,  I  .ichtenberg, 

Germany.  Eng.  Pat.  12,425,  Mav  21,  1910.  Under 
Int.  Conv.,  .Mav  24.  1909. 
The  composition  "  silit."  described  in  Eng.  Pat.  L'H.iiSI  tA 
1905  (this  .1..  1906,  42.S)  is  applied,  whilst  still  plastic,  to 
the  surface  of  the  carbon  body  to  be  coated,  and  the  coated 
mass  is  then  heated  in  an  atmosphere  of  nitrogen.  The 
"silit  "  coating  unites  firmly  with  the  carbon  nias.~,  docs 
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nut  split  nr  scale  .ill  ai  high  temperatures,  and  is  chemically 
more  resistant  than  carbon,  especially  in  electrooheri 
operations.     0.  R, 

'nun  carbidi  .  |      Electrochemical  apparatus  and  p/ 
i:  H.  Meyer  and  J.  M.  \  Stillcsen,  Niagara  Falls,  i  anada. 
I   s    Pat.  965,393,  July  20,  1910. 

ilc  is  obtained  by  feeding  cai  bon  and  lime 
retly  into  an  arc  formed  between  suitable  electrodes  in 
furnace.  The  liberated  carbon  monoxide  is 
nixed  with  .hi.  ,in<l  burnt  in  a  separate  reducing  chambei 
OOntaining  a  mo  i  ol  i  oal  and  limestone,  thus  forming  tin- 
carbon  and  lime  necessary  fur  the  charge.  The  reduced 
mixture  i  tli  ii  hai  i  il  (low  nwardly  into  n  separate  inelosurc, 
ami  the  desired  quantity  tapped  off,  without  cooling, 
directly  into  the  electric  furnace.     H.  N. 

furnace*;     Method  of   utilising  lh<    .)«<.<   resulting 
jrttiti  reduction  operations  carried  out  >n  .  and  electric 

furnaces    lor    cam/ing    out    II"     same.      \.     Helfen  tein, 
Vienna.     Eng,  Pat.  24,498,  Oct.  25,  1909. 

Mi   Ii.  Pat.  108,245    i  1909  ;  this  J.,  1910,638.     T.  F.  B. 

Mrlli<*l   of    making    silicon    carbide.     U.S.    Pat.    965,142, 
See  VII. 


XII.     FATS  ;    OILS  ;    WAXES. 

Fatty  acids.  [Stparation  ol  solid  and  liquid  ncids.]  S. 
Fachini  and  G.  Dorta.  Boll.  ('him.  Farm.,  1910,  49. 
837—247.     them.  Zentr.,  1910,  2.  597—598. 

Thk  authors  propose  the  use  of  petroleum  ether  for  the 
miration  of  linuiil  from  solid  fatty  acids,  the  liquid  acids 
being  soluble  in  all  proportions  in  this  solvent.  The  Bolid 
acids  dissolve  on  warming,  but  separate  again  on  cooling. 
Prom  1 1  m  >  grms.  of  a  solution  containing  1  grm.  of  the 
respective  aeid.  there  separated  in  1  hour  on  cooling: — 


Stearic 

acid. 


Palmitic 
acid 


Uyristic 

acid. 


in-ill. 


o*  c 


Krm. 

0-989  ' 


grm. 

11-7422 
0-8709 


grm. 

none  ic 

0-9081 


On  cooling  to  to  to  l~>  <  ..  onlj  i  rai .  -  ol 
palmitic,  and  myristic  acids  remained  dissolved.  In  making 
a  determination,  the  mixed  fatty  acids  are  dissolved  in 
quantity  of  petroleum  ether  thai  Inn  grms.  of  the 
solution  tin  not  contain  more  than  1  grm.  "f  soli.l  acids. 
I  In-  solution  is  cooled  for  1  hour.it  in  to  50  C,  and 
then  filtered  through  a  jacketed  funnel  cooled  by  i  suitable 
refrigerant.  The  method  is  useful  for  the  separation  of 
araehiilu-  acid  from  the  fatty  acids  of  arachis  oil;  the 
erechidic    and     lignoeeric    acids    separate    completely  at 

In     tO        I'll     I    ,         V.  S. 


\V.  Fahrion.  Seifensieder- 

745—7411.      (hem.    Zentr.. 


ttock  ;  Valuation  of  — 
Z.-it..  1910,  37.  696—69 
1910,2,  500. 

According  to  the  author  the  dark-coloured  impurities  of 
soap  stock  are  hydroxy-acids,  the  autoxidation  products 
of    linolic   acid.       For  the   .separation   oi    the    hydroxy 
acids,  5  gnus,  of  the  sample  were  warmed  with   15 
J.V  alcoholic  alkali  on  the  water-bath  until  the  alcohol  was 
expelled,  the  residual  soap  was  dissolved  in    100  c.c.  ol 

;    water,  anil   the   solution  treated   with    UMI  c.c. 

ind  acidified  with  hydrochloric  acid.  After  shaking 
ami  allowing  to  stand,  the  ether  solution  was  pou 
through  a  dry  filter,  and  the  aeid  solution  extracted  wit1! 
a  further  50  c.c.  of  ether.  The  combined  ether  solutions 
the  residue  was  extracted  firsl  with 
l"o  C.C.  and  then  with  50  C.c.  of  petroleum  ether,  and  the 
petroleum  ether  solution,  after  standing  overnight,  filtered, 


operated,    ami     ih,      ,.   id, n-    weighed.      The     values 

lined  were     fatti I      14-6;  hydi 

.nt.    The  fatty  acids  wen    rod;  they  still  contained  up 

i-.'i  per  i  .-ni    .,i  hydroxy   u  ids  at  per  cent. 

pel  cent,  on  the  unliable  matter. 

By   Varrentrapp's   method,   25-G   pet    cent     ol    yellowish 

lallisi-d  sohd  fan  parated,  which  mi  Ited 

-t    C.  and  had  the  iodine  value,   13.     The  red  liquid 

fatty  iieids  had  ih.    iodine  value,    126-9.     The  hydroxy- 

were  nol    volatile.     They  i Id   be  into 

-  iap  by  means  ol  alkali  c  n  Donate.     A.  S, 

lolubli  I       I 

Bottazzi  and  i    \  ictorow.        \in   R.  Accad.  di  i  Lincei 
Roma,  1910,  [5],  19,  I..  659     665. 

I\i-h:imi.ms  were  made  with  white  Marseille*  soap, 
which  consist  mainly  ol  sodium  oleate  together  with 
smaller  proportions  oi  palmitate,  stearate,  etc.  The  hot 
.  ..in  mi  rated  solul  ion  ol   '  hi     loap  was  cleat  iue  ; 

as  alkaline  to  litmus  bul  nol  to  phenolphthalein      i  in 

dialysis,  thevolui f  the  liquid  in  the  dialysei  ini  reased 

considerably,  and  the  solution  became  milky.  When 
equilibrium  was  attained,  the  contents  oi  the  dialj  iet  were 
found  to  consist  oi  three  layers,  of  which  the  bottom  one 
was  a  mixture  of  fatty  acids  and'  acid  soap"  and  the  middle 
one  a  micro-granular  suspension  of  fatty  acids  and  "  and 
snap"  in  a  dilute  s..ap  solution.  The  hydrolysis  oi  the 
soap  on  dialysis  is  greatly  accelerated  by  the  migration  of 
the  alkali  through  the  membrane.  Viscosity  and  surface- 
tension  tests  wen-  made  with  the  original  soap  solution 
and  with  the  hydrolysed  (djalysed)  solutions.  The  results 
of  the  observations  all  indicate  that  the  original  concen 

trated  soap  solutions  are  true   colloidal  solul s,  which 

through   removal   of  alkali  by  dialysis,  are  converted   into 
more  or'less  coarse-grained  suspensions  of  fatty  acids  and 
at  ill  soap." — A.  S. 

,-    Filtration  of   — and  the  deformation  of  the 
particli      "i    nnn!  — .    nmtir    pressure.     E.    Hi- 
Z.  Chem.  Ind.  Kolloide,  1910,  7.  81—86. 

The  author  has  previously  shown  (this  ■!..  1910,  125) 
that  oil-water  emulsions  can  be  separated  by  nitration 
through  different  porous  in  lis  wetted  with  water,  and  in 
explanation  then  ed  that  below  certain  limits 

of  pressure  the  oil  globules  suspended  in  the  watei  are  not 
deformed  sufficiently  to  pass  through  the  pores  of  the 
filter.     In  the  pi  -  et  the  subject  i  sche- 

matically and  formula  pressure 

//.  tin-  -in  i  -  r,  in  dy  lies  pet     no.,  and 

the  ratio  ol  the  radius  of  the  ...1  globuli  -  I  I:    to  that  ol  the 
■  > 

ii.  \  i/... 
r 

I      ,,      "  "'       \1    and 

:  i  it 

which  vaic  the   value  of  n.   ■  ■ 

is  to  l-'ii.     Formula  I  show-  that  with  a 
for  n,  the  pressure  required  to  force  a  globule  through 
i     apdlaiv  pore  is  in  , portiona!  to  the  radiii 

1  lie  globule,  whilst  witl  it  value  f.  r 

wnh. ami  more  rapidly  than,         For  an  oil- water  emulsion 
ii   as   those   -        lined    by    Lew  is  and  -    author 

.   ,  I .  .   where  R     iwmi  02  i  m  .  and  »     l"..  the  pressure 

ap  lary  of  half 

is  radius  would  be  p  - — ^ ^— .    =   44nn   grms.  wr 

'       o - 

-  |.     cm.,     or    nearly     4-5     atmospheres.      This 
tolerably  well  with  the  results  obtained  in  tilt  rat  ion  through 

an   carbonate:   at    the   pressure   mentioned   the 
water  emulsion  yielded  a  turbid  filtrat  -  my  liquid 

not  misciblc  with,  nor  wette  1  by,  water  ran  be  used  instead 

1.  the  author  dctermi   ed  experimentally  the  pressure 

ircd  to  for.  e 
n   tted   with    water    and   found   that,   with   suitable  pre- 

ions,  the  obsei  ved  and         ulate  1  result  « elL 

-  :  isfaetory  com 

Its  was  also   obtained   with  drops    of    nitrobenzene. 
formula    L'  I  isfai  tory 

means  of  determining  th  of  the  pore 

.' 
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septum  which  is  wetted  by  water  (or  generally  by  the 
continuous  phase  of  an  emulsion).  It  is  only  neci  rj  to 
filter  an  emulsion  containing  particles  of  known  size  and 
observe  the  pressure  at  which  the  disperse  phase 
passes  through,  i.e.  at  which  the  filtrate  Incomes 
turbid— A.  S. 

Ground   nut  ;    Cultivation,   preparation,  and   utilisation  of 
th .     Bull.  Imp.  Ins'.,  1910,  8,  133—172. 

Analyses  of  ghee.     Bolton  and  Revis.     See  XIX a. 

Patents. 

Fatty  matters  and  other  organic  materials  such  as  Solvents  ; 
ring  mixtvrts  of soluble  in  water.    J.  Laroche 

and    P.    .Inillard.    Lyons,    France.     Eng.    Pat.    17.1355, 

July  29,  1909. 
See  Fr.  Pat  401,704  of  1908  ;  this  J.,  1909.  1147.— T.  F.  B. 

■Soap-  .    Medicinal .     \V.  Schoeller  and  W.  Schrauth, 

Berlin.  Assignors  to  Farbcnfabi.  vorm.  F.  Bayer  und  Co., 
Blberfeld.  Germany.     U.S.  Pat.  967,840,  Aug.  16,  1910. 

SeeI-Y.  Pat  402,740  of  1909;  this  J.,  1C09,  1211.— T.  F.  B. 


C.,,H3403,  tn.pt.  104°— 106°  C, 
C18H3eO.,.  m.pt.  152°— 155°  C.  ; 
<  ,  H...O,,  m.pt.  144°— 148°  C, 
C10H,0O„  m.pt.  142"— 146°  C.  ; 
m.pt.      150°— 152°  C. 


1  IE  1136^6. 


m.pt.    178°— 180°  C. 


Ihe  portion  of  the  oil  insoluble  in 
copalinie    acid.    C^HggOj,    m.pt 
copal  resin.  C10H.J0O3",  m.pt.   18 
copal  resin.  C13H.,~<;03,  m.pt.  197 


a-aecracopalolic  acid 
/3-aceraeopalolic  mi.] 
a-accracopalenic  acid 
tt-accracopalenk  acid 
a-accracopal  resin 
and  an  essential  oil 
ether  contained  accra 
122°— 124°  C,  r-accra 
-186°  C,  and  fJ-accra 
199°  C—  F.  Sh»H. 


Bronz 


powders    and    coloured    bronze    powder3. 
Hooper  and  Thorpe.     See  X. 


Gran' 


Honduras   balsam   and   cabureiba   balsam. 
WerdmuUer.     See  XX. 


Tschirch  anc 


Patents. 

Asphaltum  ;  Process  for  treating  - 
D.  T.  Day,  Washington,  D.C. 
Aug.  16,  1910. 

Asphaltum  is  treated  with  nitric  acid,  the  undissolved 


—  to   make  varnish.' 
U.S.    Pat.    967,337 
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Ultramarine. 


J.  Hoffmann.    C'hem.-Zeit,  1910,  34,  S21- 
823. 


Discussing  the  results  of  his  own  investigations  and  those 
of  other  workers,  the  author  concludes  that  the  homo- 
geneous character  of  ultramarine  and  the  fact  that  changes 
in  the  constituent  oxides  are  often  unaccompanied  by 
any  essential  alteration  in  colour,  may  be  best  explained  by 
regarding  it  as  a  dilute  solid  solution  containing,  besides 
alumina,  boric  anhydride,  silica,  or  oxides  of  sulphur, 
dissociation  products  of  thiosulphates,  probably  sulphur 
itself.— F.    Sodx. 

.Benin  copal.     A.  Tschirch  and  M.  Kahan.     Arch.  Pharm., 
1910,  248,  433--142. 

Benin"  copal  belongs  to  the  copaiba  copals.  It  was 
extra'  ted  first  with  ether,  then  with  a  mixture  of  alcohol 
and  ether.  The  ethereal  extract  when  treated  with 
ammonium  carbonate  solution  gave  benincopalic  acid, 
C,-Hr,0,.    which   melts   at    137°  C.,   and    is    monobasic. 


oil  which  forms  a  surface  layer  is  removed,  and  the  nitric 
acid  solution  is  diluted  with  water  to  precipitate  tin 
nitro-products.  The  latter  are  washed  free  from  acid., 
dried,  and  dissolved  in  a  suitable  solvent. — A.  S. 


Linnli  iiiii  product,  and  process  of  making  same.  B  8 
Summers,  Port  Huron,  Mich.  U.S.  Pat.  965,344, 
July  26,  1910. 

The  woody  portion  of  flax  straw  is  ground  to  a  suitabli 
degree    of    fineness,    and    is    then    roasted,    either   aloi 
or  after  the  addition  of  a  relatively  small  percentage  of 
resin,  and  finally  mixed  with  a  suitable  oil  cement. — E.  \V.  L 


Colouring-matters    from    titaniferous    iron    ores ;     Manu- 
facture   of    .     P.    Farup,    Christiania.     U.S.    Pat., 

966,815,  Aug.  9,  1910. 

See  Fr.  Pat.  412,563  of  1910  ;  this  J.,  1910,  1023.— T.  F.  B. 


Antifouling  paint  and  varnish.  YV.  Schoeller  and  W. 
Schrauth,  Berlin,  Assignors  to  Farbenfabr.  vorm. 
F.  Bayer  und  Co.,  Elberfeld,  Germany.  U.S.  Pate. 
967,841  and  967,842,  Aug.  16,  1910. 


By  extracting  the  ethereal  solution  with  sodium  carbonate       g      G      p  t  219  g66   f  lg08     this  j    1910  577._T.  F.  B. 
solution,  a-and    p-benincopalohe    acids,     C13H3.,06,    and 


ConH30<  I.,,  melting  at  81°  and  119°  C.  respectively,  were 
obtained.  Winn  the  ethereal  extract  was  shaken  with 
potassium  hydroxide  solution,  bcnincopalenic  acid, 
<'.7H4,l).,,  m.pt.  101°C.,  was  isolated.  This  extract 
also  contained  an  essential  oil.  The  alcohol-ether  extract 
contained  o-lenincopahnic  acid.  C.>1H90O3,  m.pt.  187°  C, 
9-benincopalinie  acid,  CVHjgOg,  m.pt.  193°— 197°  C, 
(i-benineopal    rt^in.    f^HsgOio,   and    y-benincopal    resin. 


Condensation  products  from  phenols  and  aldehydes  ;    Pro- 
cess for  hardening .     H.  Lebach,  Assignor  to  Knoll 

und    Co.,    Ludwigshafen    on    Rhine,    Germany.     0.8. 
Pat.  965,823,  July  26.  1910. 

See  Fr.  Pat,  397,051  of  1908  ;  this  J.,  1909,  803.— T.  I    B. 


Cj3H2 


". 


m.pt.      192°— 195°  C.     The     original     coj 


dissolves  to  the  extent  of  50  per  cent,  in  ether,  and  about 
2  per  cent,  is  insoluble  in  a  mixture  of  alcohol  and  ether. 
The  copal  melts  at  166°  <'.  The  direct  acid  value  j  1 0]  ■].-, 
and  the  inline  value  61-02. — F.  Shun. 

Accra  copal.     A.  Tschirch  and  M.  Kahan.     Arch.  1'harm., 
1910,  248.  44.V  460. 

The  method  used  for  the  examination  of  Accra  copal  was 

the  samo  as   that   used  for  Benin   copal   (sei    | ding 

."><>  per  cent  will  dissolve  in  ether,  o4  per 
cent,  in  alcohol,  S7  per  cent,  in  pyridine,  and  the  whole 
in  a  mixture  of  ether  and  alcohol  The  direct  acid  value 
is  121-8  and  the  iodine  value  58-54.  The  copal  melts 
nd  156  C.  Tho  following  acids  were 
isolated    from   the    ethereal    extract  :     accracopalie    acid. 


Varnish.  F.  Ephraim,  Santa  Barbara.  Cal.,  Assignor 
to  L.  Oettinger,  Mexico.  U.S.  Pat.  966,814.  Aug.  '! 
1910. 

See  Eng.  Pat.  17,961  of  1908  ;  this  J.,  1909,  842-  T.  F.  1). 


Substances  to  be  used  as    varnishes  and  for  impregnation 
and   insulation  and  method  for  their  production. 
Diesser,      Ziirich-Wollishofen,   Switzerland.     US.  Pat. 
967,7:!7.  Aug.  16,  1910. 

See  Fr.  Pat.  393.948  of  1908  ;  this  J.,  1909,  210.— T.  F.  B. 


Monoazo  dyrstuff  [for  lakes.]     Eng.  Pat.  9497.     See  IV. 


V,.l.  \X1X.,  No.  17.] 


i'i     XIV.— INDIA-RUltHKR;  GUTTA-PERCHA 


7 


XIV.-INDIA-RUBBER  ;    GUTTA-PERCHA. 

Kubh.r  resources  of  West  Africa       II     Brown.      Bull.   Imp. 
ln.-«  .   1910,  8.   138     136. 

tlamln-i.     The      indigenous      rubber-yielding     plants    are 
■peciea  of  Landolphia,  principallj     /•-  Heudelotii,  but  the 
;  be   i  ini      ha\  a  been  destroyed   by  the 
nethods  ol  collection  employed,  and  Bin  o  1905  very  little 
rubber    has    been    collected    in    the    Colony    itself.     The 
in   1007  and    [008  were  01,405  lb.  and   is.. Mis  II,. 
lively.      S'o  systematic  cultivation  of  rubber  plant 
I  in    the   (uunbia.     Sierra  Leone.     The 
his    rubber    plants    include   species   ol    Landolphia 
uid  Clitandra  (/..   Heudclotii,   L.  otraritnsis,  and  Clitandra 
I  the  West   African  rubber  tree.  Funlumia  elastica. 
Tin    bulk  of  tho  rubber  is  colloeted  in  the    Bandajuma, 
ma.  and  Kuinadugu  districts.     The  exports  in  1907 
and    1908    were    164,403  lb.    and    92.0161b.    respectively. 
I'll.-   Para   rubber  tree  (//Veen  <)  and    Funlumia 

dasticn  are  being  experimentally  cultivated  in  the  Colony. 
oast.     The  rubber  of  this  Colony  is  derived  from 
Funlumia      elastica,     Landolphia      sp.      (principally      L. 
anariensi*   and    Ficus    Vogelii.     Must    of    the    Funtumia 
robber  is  exported  in  the  form  "f  "lump,"  and  owing 
to  defective  methods  of  preparation  it  is  usually  of  inferioi 
;    attempts  arc,  however,   boing  made  to  remedj 
rin    rubber  of   Ficus   Vogelii  contains  a  high  per- 
centage  Clf    resin.        Tile    el  '  ."Id    I  'mist     I  lllillel 

am  the  forests  of  Ashanti,  Sefwhi  and  Akim.  The  exports 
in  1007  and  1908  were  3,549,5481b.  and  1.773. 248  lb. 
respectively.  Plantations  of  Para  and  Funtumia  trees 
have  been  successfully  established  in  the  Gold  Coast, 
Hiid  promise  to  give  very  good  results.  Experiments 
with  other   rubber-yielding   plants  are  also  in   progress. 

i.  —Tho  principal  sources  "1  rubber  in  Northern  and 
Southern  Nigeria  are  Funlumia  elastica,  and  species  of 
Landolphia.  Clitandra  and  Carpodinus  vines.  The  Fun- 
lumia rubber  is  exported  in  tho  form  of  "  lump."  as  in  the 
Gold  Coast,  but  efforts  are  being  made  to  induce  the 
to  prepare  it  in  "  biscuits."  The.  exports  from 
Southern  Nigeria,  including  those  from  Northern  Nigeria. 
843,8231b.  and  l,222,2031b.  in  1907  and  1908 
respectively;  the  production  in  Northern  Nigeria  was 
l  187,5881b.  in  1997,  and  509,4541b.  in  1908.  Experi- 
ments with  a  number  of  exotic  rubber  trees  are  in  progress 
in  Southern  Nigeria.     Plantations  of  the  Para  tree  have 

iiblishcil  in  several  loi  alities.  and  so  far  havi  given 
ver\  promising  results.    Large  numbi  r-  of  ITintumia  trees 

have  aN.    | n  planted.      In  Northern  Nigeria  plantations 

ol  Funtumia  trees  have  been  established. 

rubber  from  Nyasaland.     Bull.  Imp.   Inst..   1910,  8, 
128. 
The  sample  consisted  of  five   biscuits  of  pale  rubber  of 

"d  elasticity  and  tenacity,  and  contained  a  quantity 
of  the  so-calli  d  insoluble  caoutchouc,  which  was  white  and 
very  tenacious  when  dry.  It  was  valued  at  6s.  4d.  pet  lb.. 
compared  with  tine  hard  Para  from  S.  America  at  the 
same  price,  and  fine  plantation  Para  biscuits  at  5s.  4|d. 


to  5s,  5jd.  per  lb.     The  chemical  composition  of  thi   nil 
u.is  j     Moisturo,     1  ..'  ;     caoub  >  I  6-7  i 

.  in.  i;  t.  ami  a  b.  0  9  pei  '  em.      \.  8. 

Rubbtn  from  tht    West  Indii        BulL   Imp    Int.  1910,8, 
125     128. 

Sampiw  of  Castilloa  rubber  from  Tobago,  St.  I a,  and 

1 1  .niiniea.  and  a  ibbi  i  from  Dominii  a 

were  examined.      All  "I   I  In    i  abl  dity. 

I,   results  "i  the  i  homi  al  ex  imination  of  the  sampl 

llofl  n  in  the  follow  in:.'  table  : — 


i -an  : 

rubber 

Tobago 

St.  Lucia     Dominica     Dominies 

Cai  utchouc    .... 

K'-slll 

Protein  

Ash      

per  cent. 
1-0 

till 
0-1 
0-8 
Mi 
2-2 

per  cent. 

0 

88-fl 

»•  1 

l-i 
(1-7 
ii.  in 

per  cent,     t 

1-9                  "I 
sl-'i 
9-2                4-2 
2-1 
1-2 
2-09 

The  Castilloa  rubbers  from  St.  Lucia  and  Dominica  were 

valued  at  3s.  6d.  pt  r  lb.,  eompaied  with  line  hard  I'ara 
from  S.  America  at  4s.  3Jd.  |*  r  lb.  1  hi  Cobago  I  ■■  -tilloa 
rubber  was  valued  at  -Is.  4d.  per  lb.,  compared  with 
fine  hard  I'ara  from  S.  America  at  6s.  per  lb.  The  Pal 
rubber  from  Dominica  compared  Eavourabrt  in  com- 
position with  plantation  Para  rubber  from  Ceylon  and  the 
Federated  Malay  States.  It  was  valued  at  -Is.  :td.  per  lb., 
compared  with  "line  hard  Para  from  S.  America  at  4s.  HJd. 
)..  r  lb.,  and  plantation  Para  biscuits  at  4s.  4d.  to  4s.  lid. 
p  .  lb.— A.  S. 

Rubber;      Madagascar    .     Caout.   et     Gutta-percha, 

1910,  7,  4277—4281. 
The  results  of  experiments  in  rubber  planting  in  Mada- 
gascar during  the  last  two  years  are  summarised. 

(1)  The  planting  of  indigenous  species  mainly  is  recom- 
mended, and  reproduction  from  seed  advised. 

(2)  Castilloa  has  done  well  on  the  East  coast;  toes 
plantod  in  1902  are  more  than  10  metres  high  and  1200 
mm.  in  circumference  at  1  metre  from  the  ground.  On 
September  28,  1909,  each  tree  gave  approximately  185 
grms.  of  latex  when  tapped  on  the  herring  bone  sysl 
The  latex  is  contaminated  with  brownish  filaments  of 
r.-sin  which  comes  from  vessels  situated  in  tissues  ex* 

to  the  laticiferous  vessel*     The  quantity  of  this  resinous 
matter  is  less  when  coagulation  is  effected  by  addition  of 
ether  or  of  alcohol,  than  when  addition  of  sulphuric  acid 
or  dryii  g  in  the  sun  is  used.     It  is  least  when  the  lat 
washed  with  water  on  filter-paper  and  dried  in  the  0 

In  the  same  situations  as  Castilloa  Hi  via  grows  slowly. 
and  the  soil  is  probable  ton  wet  tor  I   ■ 

(3)  Tho  best  rubber 'is  obtained  from  the  vines  ,,f  the 
East  coast.  The  results  of  different  methods  of  coagual- 
tion  are  given  in  the  following  table  :— 


Method  of  coagulation. 


Boiling 

e'id  15%  snlutii.nl 

Sulphuric  acid  (5%  solutionl   . . . 

ce  alohol 

lutieai)  

Mercuric  chloride  7  ■,.  solutionl. 
Sea  salt  (7%  solution) 


Kingibary 
(Density  of  latex  =  0-980) 


Voahena 

tj    at  latex -1-000) 


Quantity 

of 

latex 

used 


Amount 

of 

ooagolant 


litres 
0-500 
0-500 
0-500 
0-500 
0-500 
0-500 
0-500 


litres 

0-325 
0-01O 
0-i'.'O 
0-lOU 
0-300 
0-070 


Wet 
rubber 


grins. 
94 
66 
60 
64 
63 

No  remit 

74 


Dry 
rubber 


grms. 
80 
59 
46 
4« 
50 

56 


•  Tacky  inelustii    |  m  Voahena. 


Quantity 

of 
lale\ 


Amount 

of 
coagulant 


0-250 


D-24  ■ 


w  .-• 
rubber 


0-100 

0-260  0-030     i 
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The    following    table    -lives    a    summary    of    analytical 
results  for  the  various  rabbets  in  quest  ion  in  Madagascar  : — 


of  the   terpene   series,   more  particularly  isoprene  or  its 
homologues,—  prepared    by  the   distillation   of   the   gums. 


Hevea 


Fmituinia 


Ficna 

Fingibary       elastic;! 


Bocabe 


Bocabe       CastiUoa 


VoceUI 


Moisture    

Soluble  and  '•  Mechanical  "  impurities 

Resins    

Ash     


11-96 
0-54 
4-24 
1-13 


1909 


5-92 
1-S0 


11-82 


6-18 
0-06 


4-77 


21-88 

1-64 


ll-HS  12-56 

4-57  1-44 

22-9S  20-44 

1-64  1-00 


4-74 

1-01 

25-80 

0-52 


1-2  | 

3-27 

51-37 
(1-67 


Rubber    mixings  ;      Determination     of    filling     in 

oral   matter]   in   .     J.    Marcusson   and    F.    W. 

HinrichBen.  chciu.-Zeit..  1910.  34.  839—  840. 
Recently  suggested  methods  for  separating  the  mineral 
matter  from  rubber  mixings  suffer  from  the  disadvantage 
that  at  tin-  temperatures  employed  certain  of  the  mineral 
matters  in  common  use,  t.g.,  "golden"  sulphide  of 
antimony  and  magnesium  carbonate,  are  subject  to  decom- 
position. The  authors  tind.  however,  that  certain  mixed 
aromatic-fatty  ethers,  in  particular  anisole  and  phenetole 
may  be  employed  as  solvents  for  vulcanised  rubber  at 
such  comparatively  low  temperatures  that  the  more 
sensitive  mineral  ingredients  remain  unaffected,  and 
can  be  separate! I  from  the  solution  in  their  original  condi- 
tion. In  carrying  out  the  determination  of  mineral 
matter,  the  finely-divided  sample  is  first  extracted  with 
acetone,  ami  then  1  grm.  is  heated  with  20 — 30  c.c.  of 
anisole  or  phenetole  in  a  weighed  Erlenniever  flask, 
of  100—200  c.c.  capacity,  at  90° — 120°C.  until  all  the 
rubber  has  passed  into  solution  and  the  mineral  matter 
ttled  at  the  bottom  of  the  flask.  As  a  rule  solution 
is  complete  in  from  1  to  2  hours.  The  solution  is  diluted 
with  petroleum  benzine  and  centrifugalised.  The  clear 
liquid  is  poured  off  and  the  residue  shaken  up  and  cen- 
trifugalised several  times  with  petroleum  benzine,  then 
with  alcohol  and  ether,  and  the  flask  is  finallv  dried  at 
105°C.  and  weighed.— E.  W.  L. 

Reactions  of  mercury   rapour.      [Carboni.iatinn  of  rubber.] 
Von  Bolton.     See  X. 

Ex/xirt.1  of  rubber  from  Para  diMrict  of  Brazil  in    1909-10 

Board  of  Trade  J..  Aug.  18.  1910.     [T.R.] 
H..M.  CoHSDX  at  Para  has  forwarded  the  following  statistics 
of  the  exports  of  rubber  from  Para,  Manaos,  Iquitos  and 
Itacoatiara  during  the  crop  year  (year  ended  30th  June) 
1909-10  :— 


— E.  W.  L. 

resins,  and  nils  obtained  from  the  trees  of  the  Xntithorrhfta 
family,  or  by  other  means — is  treated  with  natural  rubber 
or  latex  containing  micro-organisms  or  enzymes,  or  with 
cultures  of  the  bacilli  or  enzymes  obtained  therefrom. 
The  chief  characteristics  of  two  types  of  the  bacilli  iu 
question  are  as  follows  : — Type  A.  Bacilli  anaerobic  with 
endospores ;  rods,  laterally  swollen  at  sporulation  ;  span 
germination  approximately  polar  and  sometimes  hi- polar. 
Rod-shaped  containing  granulations  which  stain  readily. 
Not  decolorised  by  Cram's  method.  Liquefy  gelatin. 
and  do  not  coagulate  milk.  Optimum  temperature  30' 
to  35°  C.  Type  B.  Bacilli  anaerobic,  facultative,  aerobic 
without  endospores.  Multiplication  by  cell  division.  Long 
rods  containing  eranulations  which  stain  with  iodine. 
Rapidiv  liquefy  gelatin  and  do  not  coagulate  milk. 
Optimum  temperature  30°  to  35°  C.  The  kinds  of  bacilli 
chosen  would  preferably  be  anaerobic,  because  it  bacilli 
requiring  oxygen  are  used,  the  oxygen  is  liable  to  convert 
the  isoprene  into  camphene  or  other  substances.  In 
carrying  out  the  process,  the  isoprene  (etc.)  is  placed  in  a 
vessel  from  which  air  can  be  excluded,  a  quantity  of  culture 
medium  is  added,  then  the  transforming  agent 
etc.),  and  the  vessel  is  kept  closed  and  at  30°  C.  until  the 
transformation  is  complete.  This  usually  occurs  within 
two  months,  but  by  the  use  of  certain  culture  media 
10  grins,  of  "  lemco."  20  grins,  of  glucose,  and  10  gnat. 
of  sodium  chloride  in  1  litre  of  water),  as  well  as  bj 
tion.  etc..  it  is  possible  to  effect  the  change  in  a  few  days. 
The  fraction  of  Xanthorrhao  gum  distillate  whicl 
the  greatest  yield  of  rubber  is  that  which  boils  at  30°  to 
34°  C,  and  has  a  sp.  gr.  of  0-70  to  0-72.— E.  W.  L. 

Rubber;    Process  for  regenerating  old .     \V.  van  Oos- 

terzee,  Raismes,  France.     Eng.  Pat.  22,222.  Sept.  S9, 
1909.     Under  Int.  Conv.,  Sept.  30,   1908. 

Tire    cuttings    of    vulcanised    waste    are    sorted,    erounil . 


Fine.                    Medium. 

Coarse.                    Caucho. 

Total. 

Tn  the  United  States  from 
Para  

| 
Kiloas.                     Kilogs.                     Kilofrs.                     Kiloqs.                       Kilinrs. 
3,774,101                       552,159                    3,556.988                       594,625                      8,477,873 
4,944,138                   1,077,193                    1.446.885                       949.744                      8.417,960 
58,827                           3,203                          21.958                         91,622                         175,610 

Total     

8,777,066                   1,632,555                    5,025,831 

1,635,991                    17,071.443 

rope  from 
Para       

8,035,687                       631,981                    J. 171. 729                    1.921.256 

4.17K.762                       721.676                    1,019,782                   2,736.426 

717,565                         ss.M-                        309,725                    1,201,491 

71,088                         13,997                         56,022                           6.017 

10,760,633 

8,656,646 

2     17.629 

147  124 

Total      

11,003,082                    1.456,502                   3,557,258                    5,865,190                   21,882,032 

19,780,148                       59,057 

38,953,475 

Kilo.  =  2-2046  lb. 


The  total  exports  of  rubber  from  the  Bara  district  in  Hi08-9 
amounted  to  38.234.871  brilogB.,  and  in  HXI7-N  to  :!';.4J2.S06 
kilogs. 

P  VTI  NTS. 

Iniia-rvcbber ;      Artificial     production     of .     R.      \\\ 

Wallace  and  <;.  A.  Morton,  London.     Eng.  Pat.  15,299, 

June    30,    1909. 
Matkkiu.  consisting  of.  or  containing,  certain  snl„tances 


and  washed  by  boiling  with  water.  The  "round  waste 
is  then  dried,  mixed  with  from  10  to  30  ]>er  cent,  ol  ite 
weight  "I  one  of  the  ordinary  rubber  solvents,  e.g.,  |«-lio- 
leum  benzine  or  petrol,  and  then  heated  for  from  2  to  4 
hours  at  130° — 140  ('.  under  a  pressure  of  from  50 — 100 
I  il. .  .  |,<  ■  -,,  ,  ,,.  I  lie  pressure  is  pre  ferablj  applied  by 
means  of  plates  heated  to  140c  C.  and  actuated  hydrauli- 
cally.     A  s|«i  ial  press  lias  been  designed  for  the  purpose. 
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The  plastic  inn"-  thus  obtained  is  run  into  'I'  form  ol 
■heel  through  rollern.     E.  \V.  U 

india-rvbhrr ,-  Manufactun  or  purification  >>l  and 
attainment  o)  bye- products  therefrom.  C.  Dreyfus, 
\  Friedl,  W.  H.  Bontlov,  and  the  Clayton  Aniline  ('<... 
I.i. I..  Manchester.     Eng."  Pat.  27,130,  Nov.  22,   1' 

Thf  raw  rubber,  bnlnta,  etc.,  either  dirootly  or  after  a 
preliminary  cleaning,  is  treated  (after  comminution  if 
necessary)  with  pyridine  or  a  pyridine  base,  either  alone 
or  in  admixture  with  an  ordinarj  Bolvenl  of  resin,  Buch  as 
alcnhol  mid  acetone.  In  the  pn  nee  "I  water  either 
added  or  contained  in  the  ran  producl  pyridine  does  not 
nlve  imlin rubber,  bill  still  dissolves  the  resins.  As 
mplcs  ol  the  manner  in  whirl)  the  process  may  be  cor 
ducted,  the  following  are  given:  il)  The  raw  rubbel 
e.g.,  pontiunak,  almeidina,  euphorbia,  or  Hakes  is  mixed 
with  about  -i\  times  its  weight  of  a  pyridine  base  boiling 
between  130   and  220   ( '.  and  with  its  own  -a  ■■is.-ht  ol  water. 

Tin-   mixture  i-  agitated  and   heated   to  al t    Ion    ('    I'm 

2  I  hours.  The  extracted  rubber  is  then  removed,  and 
the  resin  recovered  from  the  solvent  by  distillation  or  by 
tcting  the  pyridine  oil  with  dilute  sulphuric  and 
intitv  of  a  low-grade  rubber  (containing  watei 
i-  treated  wiili  ."> — (i  times  its  weight  of  a  pyridine  base  for 
!  ;  hours  in  a  water-bath.  For  dry  rubber  gums  such 
as  tin-  Madagascar  gums.  ~>  *'.  parts  of  pyridine  base  are 
Dsed,  with  or  without  addition  of  water,  the  temperature 
being  kepi  below  120°  C.  during  the  process.  In  all  cases 
the  resins  are  dissolved,  the  rubber  remaining  iindi.ssu'vcd 
and  uninjured.  —  E.  W.  I.. 

RiMit  :    Recovery  o/  M.    Delafond,    Mexico.     U.S. 

Pat.  960,385,  Aug.  2,   1910. 

Rubber  plants  arc  soaked  in  cold  water  until  the  resins 
contained  in  the  bark  or  skin  are  exuded,  and  heat  is  then 
applied  until  the  resins  are  melted  and  float  on  the  surface 
01  the  water.  The  bark  resins  being  removed,  the  plants 
arc  ground  and  the  denser  resins  and  woody  fibre  separated 
from  the  rubber. — E.  W.  I.. 

India-rubber   goods;      Manufacture    and     repair    of . 

T.  Care.  New  Brighton.     U.S.   Pat.  967,751,   Aug.   16, 
1910. 

Eng.  Pat.  12,45-1  of  1906  :  this  J.,  KKiT.  539.  -T.  F.  B. 


XV.— LEATHER  ;   BONE  ;   HORN  ;   GLUE. 

OH  dressing  [of  chamois  leather] ;   A  new  fungus,  Monascus 

Hi,  I,  occurring  in  the .     A.  Piedallu.     Gomptes  rend.. 

1010,   151,  39.".— 307. 
Tiik.   fungus    which    the   author  observed  during   the  oil 
»ing  of   chamois  leather,  and  which  he  succeeded  in 
isolating  (see  this  J.,  1909,  4:S2i.  wasdesoribed  as  Mono 
mrpnrcus.     On  comparing  it  with  authentic  specimens  of 

.iid  M.  Rarkeri,  however,  certain  diffen  i 
in  the  tonus  and  colours  of  the  colonics  and  of  the  char- 
acters of  growth  on  various  media  were  observed.  Buffii  i<  i 

laracterise  the  fungus  isolated  by  the  author  as  a  new 
variety,  for  which  the  name  Monascus  Old  is  prop 

—A.  S. 

Give  ;  A  sensitivt  reaction  for  -     -.     E.  Schmidt.     Chem.- 

Zeit.,  HUM.  34.  839. 
'Ihk  following  observations  are  recorded,  and  form  the 
basis  of  a  suggested  quantitative  process  :  The  soluti 
employe  I  were  1  grm.  of  glue  in  500  c.c.  of  water,  and 
3  gnus,  of  ammonium  molybdate  in  250  c.c.  of  water.  (1),(  in 
mixing  the  two  -  ilutions,  no  precipitate  is  pro  luce  I,  and 
only  a  slight  turbidity,  after  heating  for  :i  min 

lue  solution  when  treated   with  the   molybdate 
solution    and    two    drops    of    dilute    nun.  j    an 

Immediate  white  precipitate.  This  dissolves  on  heating, 
reappearing  as  a  strong  turbidity  on  cookng.  (4)  Nun. 
acid  added  after  3  minutes'  heating  of  the  mixed  solutions 


produces  a  strong  turbidity  only.     (6  and  6)  Largi   i 

of  nitric  acid  in  the  cold  01  alter  heating  inhibits  pie.  ipita- 
l  o  oi.      |7       KM     Dilute     sulphuric     and     h\  dl...  Idol  |. 

produce  similar  results;  acetic,  tartaric,  and  oxalic  acids 

.lute    a    turbidity    only;    thai     produced    by    ovale     acid 

disappears  on  hen  ting,  but  reappeai    oi ling      (II)  On 

mixing    glue    solution     with     molybdate    and    dilute    intn. 

a.  id  and  allowing  the  precipitate  to  stand  I me  nine, 

the  latter  only  dissolves  in  excess  oi  nitric  acid  after 
shaking  violently  or  heating,  and  a  turbidity  alwaj 
mains.  The  precipitate  dissolves  readily  in  concentrated 
nitric  and  hydro*  hloric  a.  ids  ;  less  readily  in  concentrated 
lulphurii  aeid,  wiih  difficulty  and  imperfectly  in  80  per 
i  .Nt.  acetii    a.  id.     1 12)  The  preci]  is  in  (3), 

as  well  as  the  mother  liquor,   i blui  b    reen    on 

-landing.     The     reaction     is    extremely     sensitive      EY>i 
example,  o-oo2  grm.  of  glue  when  treated  with    ■ 
water,  2  c.c.  of  molybdate  solution,  and   I   drop  oi  dilute 
nitric  acid  gives  a  heavy  precipitate,  whilst   0-00007 
of  glue  with  2-.".  c.c.  oi   water,   1  c.c.  of  molybdate,  and 
I  drop  of  acid  gives  an  appreciable  turbidity,  and  a  precipi 

tate  in   the  course  of  an   hour.     The   pn   ei I    only 

000001   grm.  of  glue  is  sufficient    to  | luci    a  distinct 

turbidity,     'lie-  reaction  is  characteristic  "l  glue,  and  the 
-light  turbidity  produced  with  gum  arabic,  linseed,  and 
albumin  in  the  presence  of  molybdate  and  nitric  acid  is 
readily  distinguished  from  it.     The  reaction  it  particular!) 
useful  in  tin  .  lamination  of  dressed  fabrics  and  dree 

Quantitative  expi  rim  rite.  Preliminary  experiments  have 
yielded  promising  results.  A  solution  oi  l  grm.  ol  gelatin 
in  250  c.c.  of  water  was  prepared;  25  c.c.  of  ilus  were 
diluted  with  200  C.C.  of  water  in  a  beaker,  and  50  CC.  oi 
molybdate  solution  and  G  c.c.  of  dilute  nitric  acid  isp.  gr. 
1-2)  wen-  added.  Tin-  precipitate  was  allowed  to  etue, 
the  liquid  decanted  through  a  weighed  Biter,  the  precipitate 
washed  bj  decantation  and  finally  on  lie-  filter  with  watei 
acidified  with  nitric  arid,  and  dried  at  ho  C,  then  at 
100  C,  till  constant  in  weight.  Tie  p  n  ntages  of  glue 
found  in  6  determinations  wen-  105-S.  104-0.  lo.Vo.  I0.T9. 
105-3  and  100-2.— E.  W.  L. 

Determination    of   glucost    (."    leather,    etc}.     Kohnstein. 

See  XVII. 

Hemlock  extract  and  sulphite  liquor.     U.S.   Oons.    Report 
July,  1910.     Oil,  Paint  and  Drug  Rep.,  Aug.   15,    1910. 

IT.R.] 
Thf.  U.S.  Consular  Agent  at  Newcastle.  New  Brunswick, 
states  that  at  a  factory  engaged  in  making  extract  oi 
h. unlock  bark  for  tanning  purposes  there  an  imi-ortant 
-very  has  U-en  utilised.  The  residual  liipior  from 
sulphite  pulp  mills  acts  on  the  liquor  from  the  digested 
hemlock  bark,  producing  a  larger  percentage  of  tannin. 
This  discovery  has  been  the  salvation    of    this    industry. 

Patents. 
Hides  and  skins  :    Method  of  tunning .     s.  L,  Evans, 

Taunton,  and  ( '.   .1     I  urn ■•   I'.aillie.  London.         Eng.    Pat. 
7819,  Mar.  31.  1910. 

Ihk  bides  and  skins  arc  prepared  for  tanning  in  any 
suitable  manner  as  by  soaking  in  arsenicated  water.  The 
ordinary  system  of  liming  maj  b  ed,  or  they  may 

in  treated'  with  sodium  sulphide,  bj  painting,  oi  in  the 
lime  pit-.  The  de  Inning  is  surtabhj  effected  by  meat 
such  materials  as  boric,  formii  or  lactic  acids,  or.  in  other 
isee,  sugar  of  glucose.  The  bides  are  then  suspended  on  a 
frame  which  swings  slowly  in  weak  tan  liquor.  In  a  few 
hours,    when    ..n.        Ilium    salts   are    purged    and    a    . 

min  colour  set,  the  leather  is  moved  int..  a  nor. 

which  borii    ...  ni     1  lb.  pei   I""  galls.),  -  raw 

proportions!,  and  common  sail  (5  to  10  lb.  per  l( 
are  preferably   added.     The  salt  renders  the  Inn- 

onductor,    it     pn     rves    the    bide    substance, 
chlorine  evolved  when  an  electric  currenl  is  applied  assists  in 
bleaching  the  leather.     A  weak  current   .from  9 
passed,  during  the  tanning  process,  through  the  hides,  and 
lias  the  effect  of  producing  a      permanent  distension  and 
solidification   and   close   amalgamation  of  the  contents  of 

he  ..-lis  with  the  cell  walls.'' — E.  W.  1- 
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honril  .     Waterproof ,  and  process  of  preparing 

the  mhii.  E.  S.  Butfiini  Newton,  and  YV  W.  Carte* 
NeedhMn,  Mass.,  Assignors  to  The  Newton  Co.,  Newton, 
Haas.  is.  Pat.  966,162,  July  26,  1910. 
A  rri.r  containing  fibres  oi  tanned  leather  is  prepared,  and 
to  this  an-  added  alkaline  reagents  which  combine  with 
the  acids  derived  from  the  leathei  to  form  soluble  com- 
pounds thereof,  and  rendei  the  pulp  receptive  to 
proofing  agents.  The  lattei  consist  ol  soluble  compounds 
nf  fatty  acids  ami  alkaline  b  are  mixed  with 

the  alkaline  pulp,  and  from  which  the  insoluble  aeids  are 
then  preeipitated  by  means  of  a  suitable  reagent.  The 
deposition  oi  this  insoluble  precipitate  on  the  fibres  renders 
the  mass  subsequently  prepared  from  them  waterproof. 
Soluble  salts  may  also  be  added  to  the  pulp  with  the  water- 
proofing agents,  with  the  object  of  producing,  by  their 
subsequent  decomposition  by  the  precipitant,  colour  in 
the  body  of  the  pulp.  The  pulp  is  subsequently  formed 
into  the  desired  product. — E.  \V.  L. 

'Hue    from    leather ;     Process    of    forming .     H.    G. 

Halloran.  Brighton,  Mass.,  Assignor  to  Methalco  Chemical 
Co.,  Providence,  R.I.  U.S.  Pat.  967,762,  Aug.  16,  1910, 
Leather  is  de-tanned  preparatory  to  the  manufacture  of 
i;lue  therefrom  by  immersing  it  in  a  solution  of  sodium 
chloride  through  which  an  electric  current  is  passed.  The 
leather  is  then  washed,  treated  in  *' a  bath  of  chlorine,'' 
and  again  washed.  The  caustic  soda  produced  by  the 
electrolysis  of  the  sodium  chloride  is  treated  with  the 
"'  chlorine  fluid  containing  the  chrome  or  tannine  agent  in 
solution.''  whereby  the  tanning  agent  is  precipitated  and 
sodium  hypochlorite  and  chloride  are  produced. — A.  S. 


XVI.-- SOILS  ;    FERTILISERS. 

Fertility   of  a   soil;    Relation  between    the   and  the 

phosphoric  acid  soluble  in  water.  I.  Pouget  and  D. 
Cbouchak.  Rev.  gen.  Chim.  pure  et  appl.,  1910,  13, 
1.57— 17s.   198—201.     Chem.  Zentr..   1910,  2.  491. 

Is  seventeen  soils  which,  in  pot  experiments,  responded 
very  differently  to  phosphatic  fertilisers,  the  authors 
determined,  by  means  of  their  method  (this  J.,  1909,  261), 
the  amounts  of  phosphoric  acid  extracted  by  1  per  cent, 
citric  acid  (Dyer)  and  by  water  containing  calcium 
bicarbonate  respectively.  From  the  results  of  their 
experiments  they  conclude  that  the  phosphoric  acid  eom- 
pounds  in  soils  are  composed  of  a  readily  soluble  form. 
mostly  present  in  organic  combination,  and  a  less  soluble 
form.  Both  forms  are  assimilable,  the  absorption  of 
phosphoric  acid  by  the  plants  depending  only  upon  the 
concentration  of  the  soil  solution,  which  is  governed 
by  the  relative  proportions  of  the  two  forms  and  the 
amount  of  other  mineral  constituents.  In  the  less 
fertile  soils  the  easily  soluble  form  is  present  only  in  small 
quantities  and  is  exhausted  long  before  the  plant  is  fully 
developed.  The  application  of  phosphatic  fertilisers 
increases  the  quantity  of  phosphoric  acid  present  in  the 
easily  soluble  form.  By  repeated  extraction  of  the  soil 
with  10  times  and  20  times  the  quantity  of  water  respec- 
tively, it  was  found  that  in  both  cases,  after  an  equal 
number  of  extractions,  nearly  constant  values  are  obtained. 
The  total  quantity  of  phosphoric  acid  extracted  does  not 
however  bear  any  definite  relation  to  the  effect  of  phos- 
phatic fertilisers  on  the  soil.  A  better  method  of  ascer- 
taining the  need  of  a  soil  for  phosphoric  acid  is  to  deter- 
mine ( 1 )  the  initial  concentration  (Ci)  of  the  soil  solution 
(the  quantity  of  phosphoric  anhydride  removed  by 
extracting  100  grms.  of  soil  with  100  grins,  of  water),  and 
(2)  the  quantity  of  phosphoric  anhydride  (P205  in  mgrms. 
per  kilo,  of  soil)  dissolved  in  the  second  of  two  successive 
extractions  of  the  soil  with  500  times  its  weight  of  v  c. 
If  Ci  is  not  greater  than  1  and  P,  is  less  than  62,  the  soil 
will  respond  to  the  application  of  a  phosphatic  fertiliser. 
The  authors  are  of  the  opinion  that  the  concentration 
of  the  soil  solution  is  an  essential  factor  in  the  supply 
of   phosphoric  acid  to  plants,  and  that  Whitney's  view 


that  the  concentration  is  the  same  for  all  soils  and  that 
the  elicit  of  manuring  is  due  to  other  causes  (eg.  destrui  tion 
of  toxic  Bubstani  es  bin  reted  by  the  roots)  is  untenable. 

— A.  S. 

Phosphoric  acid  m  solution  :   Absorption  of by  plants. 

1.  Pouget  and  I).  Cbouchak.  Rev.   L'en.  Chim.   pure  et 
appl..  1910.  13  219—222.     Chem.  Zentr.,  1910,  2.  491— 

492. 

The  results  of  water-culture  experiments  in  which  ph 
phoric  acid  was  supplied  in  very  dilute  solutions,  showed 
that  at  concentrations  between  0  14  and  4  mgrms.  of 
phosphoric  anhydride  per  litre,  absorption  of  phosphoric 
a<  id  by  the  plant  takes  place.  The  absorption  is  directly 
proportional  to  the  concentration  when  the  latter  is  greater 
than  1  mgrm.  per  litre,  but  it  decreases  much  more 
rapidly  than  the  concentration  when  the  latter  is  less  than 
1  mgrm.  per  litre.  Phosphoric  acid  is  no  longer  absorbed 
when  the  concentration  falls  below  0  1  mgrm.  of  phos- 
phoric anhydride  per  litre  ;  on  the  other  hand  the  amount 
of  phosphoric  acid  in  the  solution  increases.  After 
some  time  the  whole  of  the  phosphoric  acid  is  in  organic 
combination,  since  the  reaction  with  strychnine  nitro- 
molybdate  (this  J..  1909.  261)  can  only  be  obtained  after 
evaporating  the  solution  and  igniting  the  residue. — A.  S. 

PhosphaHc     fertilisers  ;      Experiments     with     .     W. 

Schneidewind  and   D.   Meyer.     Landw.   Jalvrbb..   1910, 
39.    Erg.-Bd.    III..    236-^-247.     Chem.    Zentr.,    1910, 

2,  405 — 406. 

Pot  experiments  showed  that  in  the  case  of  soils  with  a 
sufficient  lime -content,  but  containing  only  small  pro- 
portions of  iron  and  aluminium,  Thomas  meal.  "  precipitated 
phosphate,"  and  superphosphate  maintained  tin  ir 
activity  over  a  long  series  of  years.  Using  sufficient- 
quantities  of  the  fertilisers,  the  yields  with  superphosphate 
were  in  the  first  and  second  years  higher  than,  in  the  third, 
fourth,  and  fifth  years  equal  to,  and  in  the  sixth  and  seventh 
years  lower  than  those  with  Thomas  meal.  The  effect 
of  superphosphate  was  diminished  by  mixing  it  with 
"  Kalkstickstoff  "  (  nitrolim."  crude  calcium  eyanamide). 
"  Agricultural  phosphate,"  on  a  loose  loamy  soil,  had  a 
very  slight  action,  and  yielded  only  very  small  quantities 
of  phosphoric  acid  to  the  plants. — A.  S. 

Pota-h  fertilisers;  Experiments  with  .  W.  Schneide- 
wind. D.  Meyer,  and  F.  Miinter.  Landw.  Jahrbb., 
1910.  39.  Erg.-Bd.  III.,  247—253.  Chem.  Zentr., 
1910,  2.  406. 
I>"  pot  experiments  with  potatoes,  summer  wheat,  and  a 
mixture  of  clover  and  grass,  phonolith  gave  very  poor 
results  in  comparison  with  potassium  chloride.  Even 
the  potassium  compounds  solublo  in  hydrochloric  acid 
extracted  from  phonolith  were  not  nearly  so  effective  as 
potassium  chloride.  The  application  of  sodium  chloride 
and  sodium  sulphate  in  conjunction  with  a  small  quantity 
of  potassium  silicate  soluble  in  water  considerably  increased 
the  yield  in  the  case  of  turnips,  whilst  the  corresponding 
magnesium  salts  had  no  such  effect,  magnesium  chloride 
indeed  acting  injuriously.  Sodium  chloride  and  magnesium 
chloride  caused  an  increase  in  the  utilisation  of  the  soil 
potash,  without  however  leading  to  an  increased  yield. 

— A.  S. 

Nitrogenous     fertilisers ;      Experiments     with     .     W. 

Schneidewind,  D.  Meyer.  F.  Miinter,  and  J.  Graff. 
Landw.  Jahrbb..  1910.  39.  Erg.-Bd.  III.,  209—236. 
Chem.  Zentr.,  1910.  2.  405. 

Taking  the  increased  yield  produced  with  sodium  nitrate 
as  100,  the  corresponding  figures  for  the  other  fertilisers 
used  were  :  ammonium  sulphate,  93 ;  Norwegian 
calcium  nitrate,  96 ;  crude  calcium  eyanamide  ("  Kalk- 
stickstoff "  and  "  Stickstoffl-alk ")  on  suitable  soils, 
85  ;  animal  guano.  67  ;  fish  meal,  73  ;  meat  meal,  71 ; 
blood  meal.  56 ;  horn  meal,  55 ;  leather  meal.  15.  On 
top  dressing  with  ammonium  sulphate  and  "  Kalkstick- 
stoff," no  loss  of  nitrogen  was  obsorved  with  either  on  a 
sandy  soil  poor  in  lime,  and  only  in  the  case  of  ammonium 
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sulphate  "ii  a  soil  rich  in  lime;  the  lose  was  lose  on  ■ 
richer  in  clay.  On  natural  Boils  neither  the  zeolites 
ill  therein,  nor  strongly  absorbent  artificial  zeolites 
added  thereto,  were  found  capabli  ol  fixing  moa  arable 
quantities  of  ammoniacal  nitrogen  for  a  long  period 
Pot  green  crop  manuring,  clover  gave  better  results, 
khan  peas,  beans,  and  vetches,  especially  on  incompletely 
aerated   toamy  Boils.      V.  S. 

I. mo  ./»</  magnesia  fertilisers;  Experiment!  with  — . 
D.  Meyer.  Landw.  Jahrbb.,  1910,  39.  Erg.-Bd.  Ill  . 
264  298.  Chem.  Zentr.,  1910,  2.  406. 
In  experiments  with  buckwheat  and  cats  the  suggested 
dependence  of  the  maximum  yield  upon  a  certain  i 
,,f  lime  t,,  magnesia  could  not  bo  confirmed.  Correction 
,.!  .hi  bxi  ess  ol  magnesia  due  to  manuring  reduced  the  yield 
in  ili'  'ih  crops.     With  soils  containing  sufficient 

nesia,   magnesium  Bulphate  and   magnesium  chloride, 

.11  as  sodium  chloride,  had  a  favourabli  influence  on 
the  yield  of  cereals,  but  not  on  thai  of  fodder  plants. 
In  larger  quantities  (2  per  cent.)  magnesium  chloride  and 

nin  chloride  acted  more  injuriously  than  magnesium 
lulphate  :  the  ill  offect  was  greater  the  lighter  the  Boil 
h!  the  lower  the  lime  content  nf  the  latter.  In  judging 
the  requirement  of  a  soil  for  lime,  the  reaction  of  the  sou 
must  be  considered  as  well  as  the  lime  content.  Neutral 
toils  even  when  relatively  poor  in  lime  frequently  do  not 

md  tn  an  application  of  lime.  Soils  with  a  high  lime- 
content  are  not  directly  affected  by  the  application  of  lime 
even  when  they  are  of  acid  reaction.  In  such  eases, 
however,  application  of  a  quantity  of  lime  sufficient  to 
neutralise  the  acidity  is  advantageous,  since  anility  is 
detrimental  to  the  progress  of  the  chemical-biological 
processes  and  to  the  action  of  physiologically  acid  fer- 
tilisers. On  acid  soils  poor  in  lime,  calcium  carbonate 
in. I  magnesium  carbonate  act  favourably,  whilst  calcium 
sulphate  is  injurious.  —  A.  S. 


Bone  superphosphate;    Detection  of  adulteration  of  . 

i ;   Uasoni.     Staz.  Bperim.  agrar.  ital..  1910,  43.  297— 328. 

Chem.  Zentr.,  1910,  2.  595  596. 
Bonk  superphosphate  when  heated  in  a  porcelain  dish 
and  then  ignited  in  a  plat  inn  in  crucible  dors  not  evolve  white 
funic-  oi  become  yellow  during  the  ignition  ;  the  residue, 
ling,  is  white  or.  at  the  most,  pale  brick-red. 
and  dissolves  almost  completely  in  111  per  cent,  hydro, 
chloric  acid.  The  author  recommends  determinations  of  the 
moisture,  total  and  citrate-soluble  phosphoric  acid  (P,Oj), 
total  sulphuric  acid(S03).  and  residue  insoluble  in  aqua  regta, 
the  results  Kin..'  referred  to  the  substance  dried  at   100    I 

ti  om       total  sulphuric  acid       ln/.         .  oc 

rhe  quotients  :  si  *  .     ■  KH.I,  and  oo  = 

total  phosphoric  acid 

total   sulphuric  acid      x  m   ghou, ,  ^  djffcr  B 
citrate  sol.  phosphoric  acid 

ciably  and  should  not  I  e  greater  than  130.  The  insoluble 
residue  should  be  less  than  1-3  per  cent.  If  SS  and  ST 
be  much  less  than  110.  mi  addition  of  precipitated  phos- 
phate may  besuspected.  Other  confirmatory  tests  and  a 
microscopical  examination  may  also  be  made. — A.  S. 


XVII.— SUGARS  ;    STARCHES  ;    GUMS. 

Sugar  beet  ;    Strvmose  formation   in  th<  .     K.   Spisar. 

Z.  Zuekerind.  Bohni..  1910.  34.  629—634. 
Neither  a  microscopical  nor  a  bacteriological  examination 
..f  sections  gave  any  insight  into  the  origin  of  the  pro- 
tuberances sometimes  appearing  on  both  sound  and 
!  roots.  It  was,  however,  observed  that  on  slicing 
such  beets  longitudinally  in  such  a  way  that  both  root 
and  struma  are  equally  divided,  a  small  fissure  about 
2  mm.  long  containing  particles  of  earth  is  invariably 
found  on  the  axis  of  the  root.  This  pointed  to  strumose 
formation  being  caused  by  the  wounding  of  the  root  in  the 
early  stages  of  its  development,  and  by  cutting  a  number 
of  different  normal  roots  more  or  less  deeply  with  a  knife. 


strumose  formation   w«     can  ed,   but    not    in  Byei 

h    is  evident    thai    certain    physiological   litiont  are 

necessary,  and  these  the  authoi  now  dm  nndei  investiga- 
tion.    J.  P.  0. 

Sugar  in   tin    beetroot,     Determination  of—      bu  Ih     hot 
ih    digestion    method.     V.    Staneh    and    .1.    Urban 

/    Zuckeriml     I'.ohm      I :il     <■.■■.     ' 

this. I..  1909,  I  164 
From  a  series  of  comparative  determinati  ins  thi   authors 
find  thai  the  Hei  zfela  modifi  ation  of  the  Sach    I  ■  I ' 
met  ho,  I  i  tins  J.,  1909,  846)  give   results  which  agree  within 

the  limit  of  experi ntal  error  with  tic  .  obtajm  I  by  the 

Merles. pellet  method.  It  is  immaterial  whethet  the  pulp 
be  prepared  with  an  ordinarj  rasp,  with  the  Stanek  rasp, 
in  by  ohopping,  and  the  extraction  is  quit  complete  in 
30  minutes.  \-  a  rapid  and  trustworthy  method  for  the 
analysis  of  beets  for  the  purpose  ..i  ..l  election,  the 
lleizfelil  modification  is s< gf;   mmended.     J.  P.  0. 

Phosphoric   acid  ;     '  >i    of  in   (hi    cam    sugar  factory. 

p.  de  Sornay.     Bull.  Assoc.  Chim.  Sucr.  el   Dist.,  1910, 

27.  1190     lino. 
It  is  pointed  out  that,  oontrarj  to  sulphurous  arid  which 
has   no   special  decolorising  action  on  the  juice  (thii  J., 
1910,  366),  phosphoric  acid  is  a  true  decoloriser.     When 
mixed  with  defecated  juice  the  precipitate  formed  entrains 

the  brown  colouring  matters,  carrying  them  as  a  more  or 
less  dark  mass  to  the  bottom.  If.  however,  the  raw  juice 
has  remained  for  some  time  in  contact  with  air,  o  that 
the   colouring   matters   have   absorbed   oxygen,   the   de- 

oloriedng  action  of  the  phosphoric  acid  is  then  rendi 
much  slower  and  less  complete.  On  investigating  the 
action  "f  phosphoric  acid  on  the  composition  ol  Bulphited 
green  juice  the  author  found  thai  although  the  organic 
matter  somewhat  decreases,  the  purity  remains  about  the 
same.  It  was  also  observed  that  the  degree  of  decolonsa- 
tion  is  neither  proportional  to  the  amount  ol  ai  id  used  nor  to 
the  temperature.  Fur&er  experiment!  carried  oul  wit  lithe 
object  ot  determining  the  maximum  amount  ol  superphos- 
phate which  may  be  added  to  the  Byrupewithonl  mveraion 
occurring,  showed  that  at  86  G  (the  temperature  to  which 
the  syrups  fall  on  running  from  the  effect  to  the  Byrup- 
innkl'a  slight  inversion  commences  with  l-fl  grins,  of  super- 
phosphate per  litre,  and  that  inversion  becomes  quite 
pronounced  on  increasing  the  amount  to  2-u  gnus,  per 
litre.  In  general  the  authors  investigations  show  that 
phosphoric  acid,  if  used  in  a  rational  manner  and  in  small 

unt.  whilst  giving  a  tine  white  sugar,  does  noi  decrease 

the  rendement.     J.  P.  <  ►. 

Lactate;    Manufacture  of from   whey.    T.   Auisberg. 

Chem.-Zcit..  1010.  34.  SS.",. 
c'hekse-makf.ks  usually  send  their  supply  of  whey  to  a 
central  factory  where  the  lactose  is  separated.  Before  the 
whey  is  concentrated  it  is  heated,  and  treated  with  from 
1  to"3  per  cent,  of  acid  (whey-vinegar)  in  order  to  coagulate 
any  albuminous  .substances  present,  the  latter  being 
removed  by  suitable  means.  The  whey  is  then  concen- 
trated at  a  temperature  of  from  60'  to  To  I  .  nndi 
pressure  until  it  contains  about  60  per  I  cut.  of  total  solid-  ; 
the  concentrated  liquid  is  run  into  rectangular  vessels, 
each  holding  about  Too  litre-  and  surrounded  by  a  cold- 
water  jacket,  and.  after  the  lapse  of  10  hour-,  the  thick 
liquid  is  stirred,  this  o|»-ratlon  being  repeated  at  intervals. 
\t  the  end  of  24  hours  the  pasty  mass  is  submitted  to 
enttifugal  action,  the  crude,  moist   1  -  obtained 

..mounting  to  about  3-85  per  cent  of  the  weigh!  ol  the 
original  whey ;  a  further  quantity  of  crude!  ant- 

ing to  about'  0-5  per  is  obtained  b,   i 

mother-liquor  and  allowing  it  to  crystallise.  The  second 
mother-liquor  may  be  used  for  feedi  i   the 

preparation  of  lactic  and.  The  crude  lactose  is  now  refined, 
by  dissolving  it  in  watei  so  as  to  form  a  solution  having 
.identity  of  13°  to  l.V  B..  adding  to  the  solution  a  quantity 
of  bone-charcoal  and  about  o-2  per  cent,  of  acetic  sod, 
heating  the  mixture  to  90"  I !.,  then  adding  a  small  quantity 
of  magnesium  sulphate,  and  heating  the  whole  to  boiling. 
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The  tlocculent  precipitate  (which,  after  treatment  with 
sulphuric  toid,  may  be  used  .is  a  manure)  is  removed  by 

filtration  ami  the  filtrate  is  evaporated  by  heating  uniler 
reduced  pressure  until  it  has  a  density  "f  3&  1(.  Crystal- 
haatioD  is  then  allowed  to  take  place,  ami  the  crystals  are 
separated.  The  lactose  thus  obtained  is  again  subjected 
to  a  similar  refining  treatment,  the  final  yield  of  crystalline 
lactose  being  dried  in  a  centrifugal  machine  supplied  with 
a  current  of  hot  air.  The  dry  product,  amounting  to 
ahout  2-6  ]>er  cent,  of  the  weight  of  the  original  whey,  is 
then  ground  and  sifted. — W.  P.  S. 

■  id .     H. 

Quantin.  Ann.  t  him.  Analyt.,  1910,  15.  299  -301. 
Bokbi  in  the  comb,  and  also  that  which  has  been  extracted 
by  expression  or  running  otf  at  the  ordinary  temperature, 
gives  no  coloration  with  Fiehe's  reagent  (set  this  J.,  1908, 
1127.  1 17h  or  wiih  a  solution  of  aniline  acetate.  When, 
however,  as  is  often  the  case  with  commercial  samples. 
the  honey  has  been  prepared  by  melting  in  basins  heated 
by  direct  fire  to  a  temperature  over  100'  <■'..  furfural  is 
formed,  so  that  both  these  tests  become  valueless  as 
means  of  indicating  the  presence  of  added  invert  sugar. 
A  number  of  experiments  carried  out  with  the  object  of 
Studying  the  conditions  under  which  furfural  is  formed 
when  honey  is  prepared  by  the  aid  of  heat  are  here  des- 
cribed. Samples,  giving  negative  reactions  by  both  tests. 
on  being  heated  to  '.is  ( '.  for  half-an-hotir  with  an  amount 
of  formic  acid  corresponing  to  the  natural  acidity  of 
honey  gave  distinct  indications  of  the  presence  of  furfural, 
whilst  no  trace  of  this  body  was  found  after  carefully 
neutralising  and  heating  for  the  same  time  to  108  C.  in 
a  calcium  chloride  bath.  According  to  the  author  furfural 
is  inevitably  formed,  as  the  result  of  local  superheating, 
when  honey  has  been  prepared  by  the  aid  of  heat  in  the 
manner  indicated. — J.  P.  O. 


.    Examination  of  - 
Xahr.    Genussm 


-.     F.  Reinhardt.     Z.  I'nters. 
1910.    20,    113—152. 

Except  for  natural  honey  adulterated  with  more  than 
50  per  cent,  of  invert  sugar,  or  in  the  ease  of  artificial 
honey.  Ley's  reaction  is  pronounced  by  the  author  to  be 
quite  untrustworthy  unless  supported  by  other  tests. 
Fiehe's  reaction,  on  the  contrary,  is  considered  to  be  an 
excellent  means  of  differentiating  between  natural  and 
artificial  honey,  as  well  as  of  identifying  added  invert 
sugar  in  natural  honey.  It  should,  however,  only  be  taken 
as  positive  when  the  characteristic  coloration,  produced  in 
the  presence  of  either  25  or  38  per  cent,  hydrochloric  acid, 
persists  for  at  least  4SJ  hours.  (Jenuine  honeys,  even  if 
previously  heated  during  preparation,  are  stated  never  to 
respond  to  this  test  (compare  preceding  abstract).  Equally 
trustworthy  is  Jagersehmid's  reaction,  but  it  is  of  impor- 
tance to  use  only  chemically  pure  acetone  and  pure  hydro- 
chloric acid  ofsp.gr.  119.  Thecontent  in  nitrogenous  sub- 
stances, owing  to  its  very  considerable  variation  in  natural 
honey,  is  valueless  as  a  criterion  of  purity.  Lund's  tannin 
U  -'  i-  unreliable  for  the  same  reason,  unless  the  volume 
of  precipitate  is  les-  than  0-3  or  0-4  c.c,  in  which  rase 
adulteration  is  indicated,  the  minimum  amount  obtainable 
from   pure  honey   being  0-6  c.c.     It  is  recommended   to 

carry     OUt     the     following    determinations     and     teste     in 

examining  honey  :  the  water  content,  tin-  polarisation  of 
a  10  per  cent,  solution  before  and  after  inversion,  Fiehe's 
and   Jagersehmid's   reactions,  Lund's  tannin  precipitate, 

and.  provided  positive  indications  are  obtained  by  the 
two  colour  tests,  also  Lev's  reaction  and  determination  of 
the  ash. — I.  P.  0. 

Glucose    (dextrose);     Determination    of    [in    leaihef, 

sugar  products,  etc.].     B.  Kohnstein.     Collegium,  1910, 
301    -304. 

The  proposed  method  depends  upon  Hie  convei  n  oj 
onitrophenylpropiolic  acid  to  indigo  blue-  by  the  n  inj 
at  Hon  ccf  glucose.  The.  liquid  under  examination,  suitabbj 
diluted  if  dark  coloured,  is  rendered  alkaline  with  «odinnj 
hydroxide,  and  boiled  with  about  0-06  gnn.  of  o-nitroi 
phenylpropiolic    acid    for    \     minute.     The    indigo    blue 


formed  is  filtered  off.  washed  with  very  dilute  sulphuric 
acid,  and  with  dilute  alcohol,  then  dissolved  in  chloroform. 
After  evaporating  off  the  solvent  at  the  ordinary  tem- 
perature the  residue  is  weighed,  and  finally  ignited  in  order 
to  make  a  deduction  for  any  inorganic  matter  in  tho 
precipitate.  When  the  method  is  applied  to  leathor 
extracts,  a  preliminary  treatment  with  freshly  calcined 
magnesium  hydroxide  to  adsorb  the  tannin  is  recom- 
mended.— 1.  1".  ( >. 


Caramel ;    Preparation  of  .     A.    llerzl'eld.     Deutsche 

Zuckerind..  1910.  35,  617—618. 
(is  heating  dry  sucrose-  to  180° — 190°  C.  in  the  manner 
prescribed  by  Ehrlich  for  the  preparation  of  saccharano 
(this  .1.,  1910.  506).  it  was  found  that  whether  this  is  done 
in  vacuo,  in  an  atmosphere  of  carbon  dioxide,  or  with  the 
addition  of  fixed  alkali,  the  resulting  product  is  always 
insoluble  in  strong  alcohol.  Levulose  when  heated  under 
the  same  conditions  yields  a  caramel  soluble  in  80  pel 
cent,  alcohol,  but  this  alcoholic  solution  gives  a  heavy 
deposit  on  being  cooled  to  -8°C.  The  product  from  dextrose 
is  very  readily  soluble  in  80  per  cent,  alcohol,  and  its 
alcoholic  solution  on  being  cooled  becomes  but  slightly 
turbid.  These  results  suggested  that  in  order  to  obtain  a 
suitable  spirit  caramel  from  sucrose,  inversion  must  always 
precede  caramelisation,  and  from  subsequent  experiments 
the  conclusion  was  drawn  that  the  formation  of  the  body 
producing  the  turbidity  in  alcohol  at  low  temperatures 
is  clue,  not  only  to  incomplete  inversion,  but  also  to 
the  influence  of  tho  acids  which  are  always  formed  on 
heating  the  inverted  solution.  Accordingly  an  80  per  cont. 
solution  of  invert  sugar  contained  in  a  glass  flask  was 
heated  in  an  oil-bath  to  boiling  point,  then  ammonium 
hydroxide  dropped  in  whilst  the  water  gradually 
evaporated,  after  which  the  temperature  was  raised  to 
170° — 180°  C.  The  caramel  thus  made  is  almost  tasteless. 
dissolves  readily  in  80  per  cent,  alcohol,  and  solutions 
of  it  in  strong  spirit  and  in  lager  beer  remain  quite  clear 
on  being  kept  at  low  temperatures  ( — 8°  C).  Its  solution 
does  not  alter  in  intensity  of  colour  on  being  acidified 
with  acetic  acid,  nor  does  it  give  a  precipitate  with  lead 
acetate.  A  0-5  per  cent,  solution  gives  in  the  Stammer 
colorimeter  a  value  of  100°,  as  compared  with  53°  for  the 
best  commercial  products.— J.  P.  O. 

Paper  from  megasse.     Carmody.     See  V. 

Mechanism  of  photochemical  reactions  and  the  formation  of 
vegetable  principlex ;  decomposition  of  solutions  of 
sugars.     Bertlelot  and  Gaudechon.     See  XX. 

Patents. 

Sugar-juices  ;  Apparatus  for  treating .     E.  W.  Doming. 

New  York,  and  A.  F.  (Jaiennie,  New  Orleans,  Assignors 
to  Deming  Apparatus  Co.,  New  York.  U.S.  Pat. 
907,340.  Aug.  16,  1910. 

The  apparatus  comprises  a  continuous-flow  receiving  tank 
with  inlets  at  the  bottom  for  the  juice  and  for  sulphur 
dioxide  respectively,  and  having  at  the  top  an  overflow 
trough,  which  communicates  with  a  second  tank  adjacent 
to  the-  first.  A  juice  conduit  leads  from  the  second  tank. 
which  is  provided  with  a  float,  and  in  the  conduit  is  a 
circulating  pump,  the  speed  of  which  is  regulated  ley  the 
float  so  that  a  constant  level  of  juice  is  maintained  in  the 
tank.  .Means  are  provided  for  the  introduction  of  acid 
and  alkaline  reagents  into  the  receiving  tank,  these  means 
and  also  means  for  regulating  the  admission  and  discharge 
of  sulphur  dioxide  being  controlled  by  the  volume  of  juice 
traversing  the  system. — A.  S. 

Refinery  syrupi  .     Apparatus  for  the  concentration  of  the 

juices  of .     Soc.  Anon.  Raffinorie  Moderne  Precede 

Natta,  Malpasse- Marseille-.  France.  Eng.  Pat.  16,824, 
July  19.   1909.     Under  Int.  Conv.,  July  22,  1908. 

See  Fr.  Pat.  392.539  of  1908  ;   this  J.,  1909,  34.— J.  P.  0. 
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XVIII.- FERMENTATION    INDUSTRIES. 

Ittthyiglucasi  "»  beer  utatt  ;    Ezistenct  of  <i  specific    . 

on.     Comptaa  rend.,  1910,  151,  186     Vol 

Fisi  iir.it  lias  shown  tli.a  v.  a-t  extract hydrolysas  «-mcthyl 
duooaide,  and  Bierrj   i  tin-  .1  .   1900,  961)  dm  fonnd  I 
the  intestine  ol  the  dog  contains  an  a-glucosidase  which 
decomposes    a  methylgiucoside.     The    author    has    mi 
experiments  with  top-  and  bottom  yeasts  oi  the  Frohbei 
type,  and  tinils  thai  an  extract  of  the  former,  l>ut  not  oi 
the    latter   yeast,    hydrolyaee   a-methylglucoaide,    tho 
both    extracts    contain    invertase    and    maltose.     Ai    d 
temperature  of  US   '   .  the  i  rtrai  t  ol  the  top  yi  is1  ci  ux 
t.i  act   on  o-methylglucoside,   though   it   is  sidl  capabli 
ut  uitm^  on  maltose  and  sucrose.     Hence,  the  top  ■ 
appears  t"  contain  a  specific  enzyme  capable  ol  do 
Dosing  a-methylglucoaide.-   L  E. 

met.  II.     F.Munter.     I.an.lw.  Jahrbb,  1910,89,1 
Bd.  111..     298    314  Chem.  Zentr.,   1910,2,  393.     (See 
Bohneidewind,  Meyer,  and  Blunter,  this  .1  ,  1!«>7.  543 

Aspxboillvs-diastas]    (Takadiaatase)   was   prepared    by 
cultivating     i  'iut  oryzae  in  suitable  nutrient  liquids 

ami  filtering  the  solution  through  paper  and  Pukal  Bfti  rs. 
It-  ,e  1 1 \  1 1 \  was  found  to  be  injured  by  alcohol  and  ether. 
oi    the   salts  examined,   only   ammonium   sulphati     was 
found  to  be  useful  for  salting-out  the  enzyme  ;  addition  of 
solid    substances    (albumin,    starch,    calcium    phosphate, 
C&HPO4)  to  the  solution  had  no  favourable  effecl  on  thi 
action  of  the  ammonium  sulphate.     No  relation  could  1" 
found    between    the    activity    and    nitrogen    content    of 
different    preparations.     It    was    not    found    possible   to 
separate  diaatatio  enzymes  by  dialysis  through  parchmi  n 
paper.     Small  additions  of  different  Bugars  to  t lo  enzymi 
solutions    had    no    influence   on    the    bydrolytic    action, 
lint  the  reaction  products  of  saccharification  (maltose),  in 
higher  concentrations,  injured  the  activity  of  the  diast 
The  temperature  of  optimal  activity  and  the  tempera! 
at   which  the  enzyme  was  destroyed   were  different  for 
diastases    of    different    origin.      The    diastatir     power    of 
preparations  which  had  been  weakened  by  beating,  could 
Ik-  strengthened  by  addition  of  organic  nitrogenous  com- 
pounds.      The     chemical-biological     method     of     Friinkrl 
and  Hamburg  (this  J.,  1906,  045)  proved  unsuitable  for  the 
preparation  of  pure  diastase. — A.  S. 

rnmeni   laboratory ;     Report   of  the   principal   chemitt 

of  the upon  0i<   work  of  the  laboratory  for  th>   year 

ended    March    31,    1910.     With    Appendices.     Wyman 

and  Sons,  Ltd.,  Fetter  Lane.  London.  E.C  ;    Oliver  and 

Boyd,  Tweeddale  Cnuit.  Edinburgh  :   K.  Ponsonby,  Ltd., 

116,  Grafton  Street.  Dublin,     (cl.  62831     Price  3d. 

Thk  total  number  of  analyse-  and  examinations  made  in 

the  two  branches  of  the  Government   Laboratory  during 

the  year  ended  31st   March,   1910,  was   170,033,  against 

176,922   for  the   preceding   year.      Including   the   samples 

examined  at    the  Testing  and  Chemical  Stations  the  total 

number  of  analyses  and  examinations  for  the  year  "  is 

323,464. 

.■    iii    beer,   etc.      412    samples   of    beer.    wort,   and 
materials  used  by  brewers  have  been  tested  for  the  po- 
of arsenic.      Of  these.  35  were  found  to  contain  it  in  ej 
of  the  limits   laid  down   by   the   Royal   Commission   on 

Arsenical    Poisoning,    namely,    the    equivalent    of    one- 
hundredth  of  a  grain  of  arsenious  oxide  per  pound  in  the 
case  of  solids,  or  per  gallon  in  the  case  of  li.pn.l-.      ( )f  tho 
llii  samples  of  malt  examined,  eight  exceeded  the  limit, 
tin-  amount  varying  from  ,'uh  to  1th  of  a  grain  per  pound, 
i  >f  236  samples  of  glucose,  invert   sugar,  caramel,  etc., 
none  exceeded  the  limit.      The  sample  of  malt  containing 
Jth  of  a   grain   of  arsenic   per   pound   was  examined 
November  of  last  year.     The  beet  brewed  from  this  i 
contained  arsenic  considerably  in  excess  "f  the  quantit} 
deemed  pci  iu!--i Vile  by  the  Royal  Commission.     Invest 
tion  showed  that   the  contamination  was  due  to  the  fuel 
u-cd  in  kiln-drying  the  malt,  and  that  the  contamina 

was    practically    confined    to    one    brewery.     Coal    was 
obtained  from  a  different  source,  and  other  means  w 


taken  by  the  brewer  to  ensure  freedom  from  contaminal 

Subsequent  samples  "1  worl  and  beet   ihow  thai  tin-  beei 
as  now    produced   i-   practical!]    free   from   arsenic.     In 

addition   to   the   alio...    Mi    temples   of    mineral   a.  id-. 

uhemicaUt,  drugs,  i tc.,   wo    also  tested  for  this 

impurity. 

Denatured  and  duty-fi  for   manufacturing   />"r 

poses.     770  sampli    of  wood  naphtha,  rep  282,752 

..■all. hi-,  -ul. mined  foi  approval  foi   methylating  p 
wen  examined.     Nine  samp!  1,844  gallons, 

c.uld  not   lie  approved. 




1010, 

1900. 

1008. 

[lumber  ol  samples  appri  ved                            785 
rejected             9                 * 

771 
11 

Saltans  approved       280,008 

1,261 

The  numbei  ol  samples  rejected  last  yi 

than  in  1909  bul  less  than  in  1908,  and  the  quantity 
,,  jei  ted,  a-  for  several  yeai     past,  was  a  vei  5   im 
eentage  (0-6)  ol  tie-  total  quantitj  presented  1 
Both  industrial  and  mineralizi  d  methylated  -pi"1 
a  slight  reduction  in  the  quantities  madi  I    red  wit* 

1909  ,ln,|  pans.     The  quantities  ol  eaoh  land  of  methylated 
spirit  senl  inl mptionbj  the  makers  were : — 


Industrial  methylated  spirit  i"i 
manufacturing  purpose 

Mineralize. I  methylated  spirit, 
mainly  t.»r  domestic  use 


1910. 


iiuik 
gallons. 

2,404,019 


I.,,-. 


1  M)g 


Hulk 
gallons. 


1,553,393      1,628,190 


Rulk 
gaUons. 

2,589,500 

1,583,900 


Prom  this  it  will  be  seen  that  the  industrial  spirit  i-nd 
to  manufacturers  during  the  year  was  less  by  13S.891 
gallons  than  in  1909.  This  was  partly  due  to  an  increased 
is-ue  of  duty-free  alcohol  otherwise  denatured  amounting 
to  about  50,000  gallons,  but  the-  was  no  doubt  a  dim- 
inished use  of  the  -pint  during  the  early  part  of  the  year 
owing  partly  to  the  general  trade  depression  then  prevail 
ing,  and  partly  to  the  higher  price-  of  alcohol  which,  no 
doubt,  tended  to  make  manufacturers  more  economical 
in  its  use.  and  more  careful  about  recovering  it  during 
their  operation-  where  this  was  possible.  During  the  year 
ttil  application-  connected  with  the  use  of  methylated 
-pirit  have  been  referred  to  the  Department,  make 
lotal  ..f  -2. in...  -me-  the  introduction  of  industrial  metny- 
lated spirit  in  October,  1906  For  the  preparation  ol 
mineralized  methylated  -pnit  -"•"■  samples  of  mineral 
naphtha  representing  8,154  gallons  were  examined,  ami 
l'hl1  samples  representing  6,064  gallons  were  approve 
80     samples     oi       "petroleum     ether.        representing 

8,606      gallons,      wen-      examined,     and     were     all     iouna 

-u, table      for      mixing      with      industrial     methj 
spirits   used   in  certain   manufacturing  operations   where 
additional    Revenue  protection   i-  required.      1  !>• 
pure  duty-free  ethyl  and  methyl  alcohols  in  the  a 
laboratories  ol  universities,  colleges,  etc,  showed  a  -lieh 
increase   compared    with    1909   and    previous  years,   and 
there  has  been  a  in  the  quantity 

of    specially     di  Icohol    used    for    manufacturing 

purposes.     This  .-  mainlj  ''  '"V"1-,    ,'.'" 

5ven    to   lie     u  iallv  denatured  .-thy!  alcohol   in 

the  manufactui  *°*  1;;a"'ra<™ 

increased   use  oi    methyl  alcohol.     PracU  »nole 

of  the  alcoh.,1  used  for  manufacturing  purposes,  except 
14,004  pro.  I  Hon-  of  methyl  alcohol  which  .-not  made 
in    tin-     com  -  '     British    manut.u  tnr  -.        1  he 

quantities  of  British  and  I gn  spirits  issued  dm-yfree 

.luring  the  years  end,,,.-  31st  March  1908,  1909,  and  1910, 
under  the  provisions  of  the  Finance  Act,  1902,  were:— 
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[Sept.  15.  1910. 


1910. 


Proof  gallons. 


1909. 


Proof  gallons. 


l'.HIK. 


Proof  gallons. 


British. 

Foreign 

Total. 

British. 

Foreign. 

Total. 

British. 

Foreign. 

Total. 

Universities,  colleges,  Ac.   . . 
Manufacturers 

1,178 

475.515 

8,778 
44,303 

4.951 

619,818 

889 
118,057 

3,826 
81,8*1 

1,816 

439,038 

930 
467,758 

3,393 

5,751 

• 

473,509 

The  total  quantity  of  spirit  expressed  in  proof  . 
issued  duty-free  for  all  purposes,   domestic  and   manu- 
facturing, during  the  years  en. ltd  :d-t  March,  1908,  1909, 
and   [910,  was  as  follows: — 


being  used  for  purposes  not  in  themselves  illegal,  but  for 
which  the  requisite  authorisation  had  not  been  obtained. 
In  these  instances  the  traders  were  cautioned  against  a 
repetition   of   the   irregularity.     Ten   cases   of   unlicensed 


Proof  gallons. 


1909. 


Proof  gallons. 


1908. 


Proof  gallons. 


Mineralized  methylated  spirit  for  domestic  use 

Industrial  methylated  spirit  for  manufacturing  purposes   

Spirit  otherwise  denatured  for  manufacturing  purposes    

Science  laboratories  at  universities,  colleges,  Ac 


2,302.(191 

2,395.306 

3,859,158 

3,884,739 

519,818 

439,038 

4.951 

4,815 

2,339,782 

4.115.593 

473,509 

4,823 


The  total  quantity  of  foreign  spirit  used  for  manu- 
facturing purposes  during  the  year  ended  31st  March. 
1910  (including  44,004  proof  gallons  of  methyl  alcohol), 
was  equivalent  to  48,081  proof  gallons,  or  about  30,000 
bulk  gallons. 

For  the  purpose  of  controlling  the  use  of  methylated 
spirit  a  large  number  of  samples  have  been  examined. 
A  few  instances  were  found  where  methylated  spirit  was 


sale  of  methylated  spirit  were  dealt  with,  proceedings  being 
taken  and  penalties  recovered  in  most  instances.  Many 
traders  are  authorised  to  use  industrial  alcohol  in  making 
special  articles.  In  order  to  ensure  that  the  conditions 
laid  down  for  safeguarding  the  use  of  industrial  methylated 
spirit  are  complied  with,  the  Board  of  Customs  and  Excise 
have  directed  that  preparations  authorised  to  be  made 
with  this  industrial  alcohol  shall  be  occasionallv  examined. 


Nature  of  Manufacturing  Operations  or  other  purposes  for  which  the 
Industrial  Methylated  Spirit  is  used. 


Quantity  used. 

1910. 

1909. 

Gallons. 

Gallons. 

337,787 

336,135 

811,252 

.s/.s,v:7s 

31,244 

66,184 

231,032 

253  889 

121,340 

120,843 

24,194 

28,664 

141,663 

111.892 

807 

320 

11.487 

19.702 

144.636 

140.964 

11,346 

14,688 

3,564 

3.511 

18,351 

18,060 

166,167 

160,294 

11,038 

11,808 

716 

932 

39,831 

2  1.224 

15,788 

17,263 

44,641 

30,717 

16,808 

9,095 

1,361 

1.232 

14,719 

10,583 

1,863 

1,677 

12,981 

9,617 

4,639 

2,988 

4,796 

5,716 

42,077 

39,418 

3,180 

3,251 

6,606 

8,397 

5,444 

3,867 

1,469 

1,990 

632 

620 

417 

2,002 

42.011 

47.319 

6,480 

4,495 

8,400 

8,737 

6,160 

4,951 

5,107 

8,322 

40,710 

36,718 

452 

1,542 

3,887 

9,102 

4,439 

16,832 

2,401,013 

2.476,586 

3 

4 

8 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25) 
26|' 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 


Manufacture  of   Finish  for  sale  

.,  Famishes,  Polishes,  and  Lacquers  for  sale    . .    . 

Stains,  Paints,  Enamels,  <£c.  for  sale 

Varnishes.   Finish,  Stains,  Lacquers.  Ac  and  Spirit   used    for    Polishing 

Purposes  in  Manufacturers'  own  Workshops      

Felt  Hats ; ; 

Celluloid,  Xylonite  and  similar  substances     !!!!!! 

,.  nil-cloths,  Leather-cloths    Pegamoid  and  similar  substances     .'. 

Linoleum  and  similar  substances    

Smokeless  Powders,  Fulminates  and  other  Explosives    [] 

Soap     

Electric  Lamp  Filaments    '..'..'.'.'.'.'..'.'.' 

Electric  Cables       ..'.'.'.'..'.'...'.' 

Incandescent  Gas  Mantles    

Ether    ............'.. 

Chloroform     .11.1. .  .1 ............   . 

Ethyl  Chloride  and  Bromide 

Solid  Medicinal  Extracts     !!!'"! 

Alkaloids  and  Fine  Chemicals   '..'.'.'.'. 

Embrocations,  Liniments,  and  Lotions    '.'.'.'.'.'.'.'.'.'.'.'.' 

Bnrgical  Dressings ....!! 

i  ironies  and  other  Medicinal  Appliances  \  .\"  ............ .'...'.'.'.'.." 

„  Hair  Washes      

„  (  attle  Medicines    ..'.'.'..'.'.'.'.'.'.'.'.'.'.'.'.'..'.'.'.'.'..'' 

Plant  Washes,  Insecticides,  and  Sheep  Dips     ........................ 

.,  Aniline  and  other  Dyes " 

„  Fireworks  and  Matches   

Photographic  Plates  and  Papers,  and  other  Photographic' Purposes 

.,  Steel  Pens 

silk.  Crape,  and  Embroidery     !!!!!!! 

.,  Artificial  Flowers 

Rubber    

Artificial  Silk '.'.'.'.'.'.'.'.'.'.'.  '. '..'.'.'.'. '. 

Ships'  Compasses,  Spirit  Levels,  Ac 

Inks     

For    Dyeing  and  (leaning  Operations  in  Laundries  and  Dye  Works 

Calico  Printing '] 

Preservation  of  Specimens  in  Museums  and  Hospitals    ! 

Educational  and  Scientific  Purposes  in  Colleges  and  Schools 

Analytical  and  Scientific  Purposes  in  the  Laboratories  of  Analysts,  Works  Chemlsti,  etc 

use  in   Hospitals,  Asylums,  and  Infirmaries   

Rlectfotyuuig  and   Printing 

variolic  Miscellaneous  Manufacture",  including  Cements,  Disinfectants    Ac. 

Admiralty  Dockyards  and  War  Office,  Arsenals  and  Workshops,  chiefly  for  Varnishes 
and  Polishes 

Total  Quantity  used 
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TwenM  seven  samples  have  I ><-t-ti  analysed  foi   i  in    pni 

during  the  past  year.     No  cause  t tnplaint   wa 

i  in  ii--|kti  ..I  most  uf  tlir  -a in | ili'-.      \  i ,  h ,  however, 
wei  ■  lu'i   in    i.  with  the  requirements,  and  the 

tamdera  were  cautioned  against   further  disregard  of  th< 
notions   imposed.     The   result    is   aot    unsatisfactory, 
■         '    ,11.     in  question  were  not  in  anj  cast 
gestive  of  intentional  fraud,  but  rather  of  carelessnes 
an  imperfect  sense  ol  responsibility, 

The  preceding  return  of  the  quantities  of  indu  trial 
methylated  spirit  used  in  manufacturing  operations  and 
for  other  purposes  in  the  United  Kingdom  'lining  the 
years  ended  31st  Maroh,  1909  and  1910,088  been  prepared 
from  official  returns  made  by  manufacturers  and  other 

Gettast  and  emulsin  ;  Individuality  of .     0.  Bertrand 

and  A.  Compton.     Comptee  rend.,  1910,  151,  H>2 — 404. 

'I'm:  authors  examined,  under  identical  conditions,  the 
(dative  activity  of  enzyme  preparations  from  apricot 
kcrnrls.  sweet  almonds,  maize  corns,  and  wheat  bran, 
towards  oellose  and  amygdalin.  Tho  numerical  results 
are  expressed  as  the  number  of  mgrms.  of  the  enzymi 
preparation  required  (C)  to  decomp, ,  rm.-mot  of 

oellose,  and  (A)  to  decompose  j  mgrm.-mol.  of  amygdalin 
under  the  experimental  conditions.     The  ratio  C/A  was 
found  to  vary  from  85-63  to  0-60,  thus  indicating  that  thi 
relative    proportions   of   rellase   and    einulsin    in    ditTorenl 
plants  differ  widely,  and  at  the  same  time  establishin 
dearly  that  the  two  enzymes  are  not  identical.     Neither 
odlase  nor  emulsin  codd  be  detected  in  enzyme  prepare 
tions  from  white   mustard  seed  and   Persian  lurries,  but 
these  preparations  were  rich  in  myrosin  and  rhamnine 
respectively.     (.See  also  Bertrand  and   Holderer,  this  J., 
WW,  202.)-    A.  S. 

Malt    vinegar;     Competition    uf .     E.     Russell    and 

T.  It.  Hodgson.     Analyst.  1910,  35.  .Uti — 348. 

I'm:  following  results  were  obtained  on  the  analysis    j 
13  samples  of  genuine  malt  vinegar  and  2  sample 
IT  : — 


Sfalt  vinegars. 


Wood  \ 


Lowest. 


Highest 


Sp.  Br 

1013-7 

1022-1 

1012-1 

mij-t 

:n-iil.  per 

cent 

3-86 

6-36 

._..._,,, 

2-30 

Total  solids,    per 

1-47 

3-15 

0-47 

0-43 

Ash,   per   rent.   .  . 
Alkalinitv   of  ash 

0-18 

0-60 

n-iit 

0-03 

(as     K  <  >>     per 

0-016 

0-040 

0-014 

0-022 

Phosphoric     acid 

it'.Oj'.  percent. 

0-047 

0-092 

Nil. 

Nil. 

Alcohol 


from     sulphite-cellulose     waste 
See  V. 


lyt  i.     Si  liwalbe. 


Preparation  of  caramel.     Herzfeld.     See  XVII. 

Denatured  alcohol ;   Production  of in  I:     ' 

Oil,    Taint,  and  Drug  Rep.,  Aug.   29,   1910.       I   R 

\.  i  ORDtNQ  to  the  offii  id  figures  of  the  Internal  Revenue 
Bureau  the  total  production  of  denatured  dcohol  in  wine 
gallons,  for  the  month  of  duly.  1910,  was  253,394  gall  i 
completely    denatured    and    389,496    gallons    61    Bpe 
denatured  dcohol.     The  figures  for  the  used  year  end 
June    30,   1910,    show    3.07(1.924    and    3,002,063    gallons. 
respectively,  of  the  two  grades  of  denatured  alcohol. 


The    detailed    statistics    mowing    the    production    in 
1909     1910  bj   districts  and  the  gain  ovei   the  previous 
.  i  ar  are  as  follon 

i  ompleteh        3j 
Dlstrl  I  denatured        del 

lira  California     293,986.73  83,081 

.a.,  70,106  28  

1111 i   • 

sivth  Indiana       122,013  '■! 

Sixth  Kentuckj    77,211 

I  -Hi  -i. in. i    i  04.18 

Maryland     0.44  

Mi-  achu  ett  36  1,849.46         187,1 

nr  Jei  180 

first  « isconsln    

Totals      3,070,924.55      3,002,003.89 

Total  0,078,988.44 

Increase  over  year  ended  June  30,  1909 2, 522,509.60 

Patent. 

Cultures;    Enriching  bacteria   and  like .     C.    Ldloff, 

Breslau,  Germany.     Eng.    Pat.   21,174,  Sep.    16,    1909 
Under   Int.  Conv.,  .May  29,  1909. 

The  baeteria  m  otlu-i  m  imiii  in  -.  the  enriched  odture  ol 
which  it  is  desired  to  obtain,  an  eparatod  from  the  liquid 
containing  them  by  the  production  ol  a  precipitate  therein, 
either  of  a   suhstaneo  already    pn    nil  n  i-in   in   milk, 

or  a  substance  added,  as  gelatin.     The  precipitated  > 

"lit. ii    the  bacteria  is  removed  from  thi  liquid,  pressed, 

and   placed  in  a  nutrient   medium  which   penetrates  the 

mass  and  causes  il rganisms  to  multiply   and  al   the 

same    time    absorbs    the    | lints    ol    then     growth.      By 

draining  off  this  medium  and  replacing  bj  fresh,  and 
repeating,  a  gradual  enrichment  ol  the  solid  mass  with 
the  organism  desired  is  obtained.  The  enriched  odture 
■  an  then  be  diied  and  ground,  or  otherwise  prepared  in 
the  usual  manner. — .).  II.  .1. 

Alcohols,  aldehydes,  acids,   and    ketones;     Photochemical 

decomposition    of .       Berthelot    and    Gaudechon. 

See  XX. 


XIXa.— FOODS. 

Wheats   from    African   Colonies    and    India.     Bull.    Imp. 
Inst..  1910,  8.  115—121. 

Samples  of  wheat  from  the  East  Afrii  an  Protei  ton        I 
Uganda   (1),   Northern   Nigeria   (2),  and  Bind,   India  Hi 
were  examined.     The   pi  luten  and    eliadin 

in  the  four  East  Afrii  an  samples  are  shown  in  the  following 
table:— 


In  the  determinations  of  the  total  solids  it  was  found 
that  the  residues  retained  quantities  of  acetic  arid  varying 
from  01.",  to  0-22  per  cent.,  and  that  a  neutral  residue  was 
obtained  only  when  the  residue  was  moistened  with  v, 
and  evaporated  three  successive  times.  It  is  suggested 
that  ll-.'i  i>er  cent,  of  acetic  acid  and  0-0.5  per  cent,  of 
phosphoric  acid  should  be  taken  as  the  minimum  standards 
for  malt   vinegar. — \V.  P.  S. 


No.  2. 
Xo.  1.        "  Bobs'  No.  3. 

"Gluyas."      rust-  "Glnyia."     "i 

proot." 


Gluten,  per  cent. 
Ouadin,  per  cent. 


12-,! 
7-5 


11-7 
6-9 


lo-a 

0-5 


N'os.  1.  2.  and  3  would,  it  is  considered,  bo  sdeable  at 
from  37s.  to  38s.  per  quarter  of  4SU  lb.  ,  .if.  Londi 
No.  i  at  a  -lightly  lower  prii  ■  The  "  Riett 
stated  by  A  E.  Humphn  ,  -  to  behave  in  milling  and  baking 
'.•■i\  much  like  English  "  Rivett "  wheat  the  Uganda 
wheat  was  of  the  durum "  typo.  It  contained  13-04 
per  cent,  of  total  protein.   12-04  of  crud, 

iin.     It  was  value  r  quarter  c.i.f.  London, 

but  would  probablj  sell  in  continental  markets  at  prices 
fully  equal  to  those  obtained  foi  'durum"  wheats. 

The  whi  ontained  :   (1),  11-3  pel  i  ent 

ten  and  5-9  per  cent,  of  gliadin,  and  gluten 

and6-3of  gliadin.  They  were  vdued  at  36i  fid  nd37s.6d. 
respectively  per  quarter  c.i.f.  London.  A.  E.  Humphreys. 
as  the  result  of  milling  and  baking  trials  with  sample 
No.  1,  reported  that  it  would  find  a  ready  sale  in  the  United 
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Kingdom.  The  macaroni  wheat  from  India  contained 
11-70  (vr  cent,  of  gluten  i 13-46  per  cent,  on  the  dry  wheat), 
and  KM  of  moisture.  Italian  firms  reported  that  the  w  heal 
would  be  suitable  for  the  manufacture  of  macaroni. — A  S. 

MM  ;    Occurrence  ol  sulphates  in  .     J.  Tillmans  and 

W    Sutthoff.     Z.    Unters.    Nahr.   Genuaam.,    1910,  20. 
49—63. 

It  is  shown  that  sulphuric  acid,  in  the  form  of  sulphates, 
normal  constituent  of  milk:   the  precipitate  obtained 
on  treating  milk  serum  (prepared  bj  precipitating  milk  with 
a  mixture  of  hydrochloric  acid  and  mercuric  chloride) with 
barium  chloride  consists  of  barium  sulphate,  and  i-  free 
from   organic    substances.     All   the   sulphate   present    is 
found  in  t!u-  scrum.     The  following  quantities  of  sulphuric 
SOj)  were  found   in  different   milks :— cows'   milk 
92-1    m;rm>   :     goats'    milk.    50-4    rqgrms.  :     marcs'    milk, 
22  B  mgrms.  :    and   human  milk.  23-7   mgrms.   per  litre. 
The  total  sulphur  in  milk  is  present  in  three  forms,  namelj . 
protein  Bulphur,  organic  non-protein  sulphur,  and  sul- 
phate ;  the  proportions  of  these  different  forms  of  sulphur 
dated  as  pen  entages  of  the  total  sulphur,  is  as  follows : 


Pp'Tein 

sulphur. 

Organic 
non-protein 

sulphur. 

Sulphate 
sulphur. 

Cows'  milk     

84-7 
87-9 
90-2 

4-9 
6-3 
5-8 

111-4 
5-8 
4-0 

— W.  P.  S. 

Milk  serum  prepared  by  the  use  of  calcium  chloride  ;    The 

physical  chemistry  oi  .     G.    Wiegner.     Z.    Unters. 

Nahr.  Genussm.,  1910,  20.  70—86. 

The  specific  refraction  of  milk  serum  prepared  by  precipi- 
tating milk  with  calcium  chloride  is  the  sum  of  the  specific 
refractions  of  the  constituents  of  the  serum,  and  is  a  con- 
stant. It  N  be  tii''  refractive  index  of  theserumat  17-5° C, 
and  dj  ':  the  sjk-  ific  gravity  at  15°  C,  then 

V-   -    1  1 

N-  +  1  x  dj 
If  N  be  determined  at  a  temperature,  t,  and  the  specific 
gravity  (dt)  taken  at  the  same  temperature  be  compared 
with  that  of  water  at  4°  C.  then 

X2    -    1    .. 

V- 


+  1 


di 


0-2056 


0-2058 


The  Bpecific   volume  of  the  serum   al-o  depends  on  the 

ific  volumes  "I  tli.'  constituente,  and.  taking  into  con- 

tbe   solution-contractions     of    the    latter,   the 

ific    volume    in  :\     be    call  ulated    from    the    chemical 

i.o-itiou.      The   sp  vity.    being   the   reciprocal 

of   the   specific    volume,   is   similarly   dependent    on   the 

composition.     '1  be  s|h-.  itie  gravity  of  tin-  dry  solids  of  the 

Serum  i-  constant,  namely.   [-685  at  20"  ('.  compared  with 

water  at  4°   C.      'I  he   total  solids   (,)   of   the  serum    may, 

therefore,  be  i  al  ulated  by  the  aid  of  this  factor  : 

(1)  From  the  specific  gravity  of  the  scrum,  according 

to  the  formula  :   >  =  245-36— 244-92— \    „ 

d", 

(2)  From  the  refractive  index  of  the  serum  at  20    ( 
N'2+2 


I  =  245  36 


N2+l 


x  50-405 


If  the  sernm  1»-  prepared  (  ractly  as  described  by  A  ker- 
man,  the  non-fattv-solids  (T)  of  the  milk  may  be       In 
lated  : 

II)   From    the    spec  ific    gravity    of    the   serum    by    the 
formula  : 

T  =344-83-344  22         ' 

d   , 


(2)  From    the    refractive    index    by 


;  344  83- 


X2  +  2 
N*  -  1 


tho    formula  : 
70-840 

— W.  P.  S. 


Ghee  ;    Analyses  of  .     E.   R.   Bolton  and   ('.   Rcvis. 

Analyst,   1010.  35,  343—345. 

The  article  sold  in  Eastern  countries  as  ghee  is  a  clarified 
milk-fat,  being  prepared  in  most  cases  from  buffalo  milk, 
and  also  from  cows',  goats',  and  sheep's  milks.  It  is, 
however,  frequently  adulterated  by  the  addition  of  other 
fats  and  oils,  mostly  vegetable,  of  which  the  following 
arc  most  commonly  used  :  cocoanut,  carthnut  (arachis). 
cottonseed,  safnower,  poppyseed,  sesame,  and  nr 
oils  :  whilst  mahua,  salvadora,  and  castor  oils  are  some- 
times used.  Three  samples  of  genuine  ghee  examined 
by  the  authors  yielded  the  following  results: — Reichert- 
Mcissl  value,  30-58,  30-42,  31-50  ;  Polenske  value  (titration 
number  of  insoluble  volatile  acids),  1-62,  2-42.  1  Hi; ; 
saponification  value,  228-8.  228-7,  229-1  ;  iodine  value 
(Wijs),  30-03.  30-75,  20-60;  butyro-refractometer  reading 
at  40  C..41-4.  41-4.  41-5;  Valenta  value,  240c  <  ..  24-5°  C., 
23-5  C.  :  baryta  value  (Ave-Lallemant's  process,  this  J., 
1907,  IOCS),  total.  312-8.  312-6.  313-5;  insoluble.  251-7, 
263-3,  248-7  ;  free  fatty  acids  (as  oleic  acid),  3-68.  2-60, 
2-59  per  cent.  Analyses  are  also  given  of  various  samples 
sold  as  ghee,  but  which  were  obviously  adulterated  ; 
in  one  case  the  sample  was  entirely  devoid  of  butter-fat. 
Ghee  must  not  be  confused  with  "  ghee-butter."  a  term 
applied  to  a  vegetable  fat  obtained  from  the  seeds  of 
Bassia  biUyracea  ;  this  fat  has  a  Reichert-Meissl  value 
of  1-31,  a  saponification  value  of  188-2,  an  iodine  value 
of  42-6,  and  a  total  baryta  value  of  257-3,  the  "  insoluble 
baryta  value  "  being  255-7. — W.  P.  S. 


Tobacco  :    Burning  quality   oi  .     T.    A.    Henrv   and 

S.  J.  M.  Auld.     Bull.  Imp.  Inst.,  1910,  8,  142. 

In  order  that  a  tobacco  should  smoke  in  a  satisfactory 
manner,  it  is  essential  that  it  should  burn  evenly,  slowly, 
and  completely.  For  cigar  tobacco  it.  is  further  necessary 
that  it  should  leave  a  white  or  at  least  a  pale  grey  ash, 
and  the  ash  should  be  coherent  and  show  no  tendency 
to  break  up  easily  into  powder  or  flakes.  These  properties 
depend  almost  entirely  on  the  nature  of  the  mineral  con- 
stituents of  tobacco,  and  this  in  turn  depends  on  the  soil 
in  which  the  tobacco  is  grown  and  the  nature  of  the 
manures  applied  to  it.  The  authors  have  made  analyses 
of  a  large  number  of  tobaccos  of  the  principal  kinds 
used  in  commerce,  and  on  the  basis  of  these  results  [  cntirm 
the  view  that  the  chief  factor  influencing  the  burning 
quality  of  tobacco  is  the  amount  of  potash  in  the  ash. 
Lime  and  magnesia  are  also  important  and  invariable 
constituents  oi  tobacco  ash.  but  their  influence  is  practically 
confined  to  whitening  the  ash,  and  they  are  therefore  01 
greatest  importance  in  cigar  tobaccos.  Excess  of  lime, 
howiv  r.  usually  means  reduction  of  potash,  so  that  soils 
containing  excess  of  lime  are  unsuitable  for  tobacco 
cultivation.  Sulphates  and  chlorides  arc  disadvam 
to  the  burning  quality,  and  soils  containing  them  are 
uusuitable  for  the  cultivation  of  tobacco.  In  manuring 
tobacco,  potash  should  be  liberally  applied  unless  the 
soil  is  rich  in  this  constituent,  but  nitrogenous  manures 
and  phosphates  should  only  be  applied  in  such  amounts  as 
will  ensure  satisfactory  growth.  Potash  is  best  applied  in 
the  form  of  plant  or  wood  ashes  or  as  vegetable  refuse. 
The  paramount  position  of  Cuba.  Java  and  Sumatra  in 
the-  cigar  tobacco  industry-  is  probably  mainly  due  to  the 
great  reserves  of  available  potash  accumulated  in  their 
soils  by  the  deposition  of  the  leaves  of  forest  trees. 

Patents. 

Coffee :     Process    of    extracting    caffeine    from    .     R. 

Hubner,   New  York.     Eng.  Pat.   1328,  Jan  18,   1910. 

SeeU.S.  Pat.  947,577  of  1910  ;  this  J.,  1910,  293.— T.  F.  B. 


Tollmen;   Process  of  curing  and  ageing .     S.  G.  Martin, 

Chicago,  W.  0.  Bartholomew,  St.  Louis,  and  E.  Schaaf, 
St.    M  iA.    Eng.  Pat.   25.956,   Nov.    10,    1009. 

Under  Int.  Conv.,  Nov.  30,  1008. 

See  U.S.  Pat.  942,838  ofl009  ;  this  J..  1010.  106.— T.  F.  B. 
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XIXb     WATER    PURIFICATION  ; 
SANITATION. 


I   softening. 


II.    Noll     /..  angew.  Chem.,   1010,  23. 
1462     1464 


kws's  pt lot<  miming  the  ohomii  lis  roq 

(or  softening  a  watci  is  as  follows.     200  c.c.  of  the  « 

and  ■" c.  ol  saturated  lime  water  (the  strength  o)  whii  h 

must    be   determined    for    each    experiment)   are    heated 
maily  in  boiling,  and  after  cooling  and  filtering,  'Jon  i  e.ol 

tin'  nitrate  are  neutralised   with    \    10  hydrochloi 

in  presence  of  methyl  orango.     Suppose  6  c.i    are  required, 
and  that  n  c.c,  .-i   A    In  lime  arc  contained  in  the  50  i  ■ 

"!  I ■  wat«r  used.     20  c.c.  of  .V   10  caustic  soda  Bolulion 

are  added  to  tho  neutralised  liquid,  and  the  mixtu 

boated  to  boiling.     In  this  way  the  lime  c bined  with 

phuric,   hydrochloric   and   nitric   acids   is    precipitated. 
These  calcium  salts  ma)    be  due  (1)    to  those  present  in 
the    raw   water  (2)  to  the  excess  ol  lime  water  added,  or 
(3)  to  the  decomposition  of  the  lime  water  by  magnesium 
salts  and  foe  mineral  acids.      The  mixture  is  made  up  in 
260  i  a  .,  well  shaken,  and  filtered.     200  c.c.  of  the  filtrate 
arc  withdrawn,  ami  the  excess  ol  so. la  measured  by  titra- 
tion with  X   10  hydrochloric  acid  (sayc  c.c.)   Thechemii  il 
required  lor  1  cub.   metre  of  the  water  can  he  calculated 
from    the    formula?:     ila— 5b)    3-5    grms.    of     lime     ami 
(io  -b— jc)33-l  Lirm>.  of  sodium  carbonate.      The  above 
amounts  are  suitable  for  waters   with  up  to  20  German 
degrees     of     hardness.      With     waters     eontaining     alkali 
carbonates,  in  which  the  "carbonate  hardness  '  is  greater 
than  the  "  total  hardness."  the  value  t>  would  he  too  prcat 
by  an  amount  <!,  ,/  being         (carbonate    hardness     total 
hardness)  4  7.     If  the  corrected  value  fori  bo  substituted 
in  the   tirst  equation,  the  addition  of  lime   would   he  too 
great,  since  in  titrating  back  the  excess  of  lime  water,  not 
only  the  excess  linu.  but  also  the  caustic  alkalis  derived 
from   tlie  hicarbonates  would   1»-   included.     With  waters 
which   la-sides  alkali  carbonates  also   possess   permanent 
hardness,    the   sodium   carbonate    addition    would   appear 
lower   by   an   amount    corresponding   with   the   alkali  ear 
bonates  present;    on  the  other  hand  with  waters  which 
only  i  out  a  in  carbonate  compounds,  a  negative  value  would 
Ik-    obtained    for    the    sodium    carbonate,    which    would 
indicate   the    amounl    ol    alkali   carbonate    present.     The 
addition  of  cal  ulated  amounts  of  line-  water  and  sodium 
carbonate    may   cause   the   residual   amounts   of   line    and 
magm  injurious.      This  may  he  due  to  a  to,,  large 

or  too  small  addition  of  lime  water  foi  tie-  removal  of  the- 

temporary  hardness,  or  to  thecal  ul   I   dan atof  sodium 

nate  being  m-utti.  ient  for  the  complete  removal  of 
the  permanent  lime  hardness.  Experiments  wi  re  mad, 
on  the  effect  produced  by  the  u  ncreasi    .  amounts 

of  the  reagents.     In  tie   ■  ontaining  alkali 

a  further  addition  of  line    water  was  unim- 
portant,  -in,-   the   alkali   carbonates   reprecipitated   any 
In    iii  Hamburg   tap-water,    the    best 

result-  were  obtained  when  the  calculated  amount  of  lime 
■    was  slightly   reduced,   and   tin-   sodium   carbonate 
in    order   to   ensure    complete    destruction    of    j 
tin-   permanent    hardness.     At    tie-  -aim    time  an  excess 
Donate  must   1«-  avoided  on  account  of  its 
injurious  effect   in  the  boiler,  hut   in  order  to  completely 
remove   tie-   permanent  hardness     tin-  amount    found    by 
Drawe's    proc  ess    should     he    exceeded.      Ristenpart     has 
■  lis,  ussed  methods  of  controlling  tin-  amounts  of  lime  water 
and  sodium  carbonate  (this  -I.    1910,  447).— W.  ('.  H. 

Bronze  powders:    Report  on  tin   examination  of with 

referena    to  thi    solubility   of  On    constituents   in   dilvtt 

hydrochloric  acid,  andthi  possibli  formation  of  albuminates 

of  (he  heavy  metal*,   when  the  solutions  are  mixed  with 

mill-.     E.    Grant    Hooper.     Report    on    Bronzinu    (see 

1086),  Appendix  111. 

Tests  were  made  with  a  "  gold  "  powder  composed  of  a 

eopper-zim  alloy,  a  "  silver  "  powder  (tin.  SS  ;  aluminium. 

ml  line,  3  per  cent.),  and  an  "  aluminium  "  powder 

(aluminium  with  a  small  proportion  of  zinc  I.      A  weighed 

quantity  of  the  dried  powder  was  shaken  continuously  for 

1   hour  at  the  ordinary   temperature  with    looo  tines  it> 


-  per  '■' ul.  aqm  -.a    hydrochlorii 
then  after  standing  he   anothi  i    bom     I  In     olul  ion 

filtered.     I  iid.  i  Hi,.,   i  onditions  the  jolut -  were  found 

to  contain   I  hi    follow  in     porconta  i     k d   on   the 

metal    powdi  l  .,,|,1  "     |„, 

opper    220  ;    zinc,   10  :i  ;    iron,  0-2  ;    "  sflvei  "  pow 

1  oi.    I  In  :    /me.    2  o  .     aluminium,    II;       alumi 

powder:    aluminium,  0-5;    tine,  0-1      Mill,,   whothei    in 
in  ill  i-i  large    i-i'  i]  ortions,  produced  no  pr<  n  the 

acid  sohitiiui..  hut  if  tin  .  ,,.  ii,.i  neutral 

milk  then  cau  i  -I  pre>  ipitat  ion    ind  il  I  hi       nounl  ol  milk 

limited  to  s  per  i  ent  of  il lution  the 

whole  of   tin-  ill--.. h.d    n  pri   ipitated.    With 

larger  quantities  ol    milk,   the   lepai 

-  not  in-aiU  bo  compli  ii-.     Similai  -  lined 

with  other   protn  in  .    mi  ii  e     raw  white  -  id   the 

oluble  protein   ol  malt  extra*  t.     \\  hi  n  mo 
quantity  ol  milk  was  present,  lime  w..i,  i  did  not  pre  ipi 
the  dissolved   metals.     Lime  water  and  Bodiun 
together    pri    ipitated    the    mi  til-    even    in  pn 

'"ilk.    hui    the    prei  i  pita  I Id    h.        pai 

i  -  ral    succi     an    liltiaii.ui-.     An    infusion   ol    tea 
i|>itate.l  the  metals  in  neutral  solution,  and  the  pre 
cipitate  was  insoluble  in  excess  of  thi  -         a  and  was 

not  affected  by  the  presence  ol  a  quantity  ol  milk  equal 
to  one-fifth  of  tho  volume  of  tea  infusion. — A.  8. 

Disinfectants;    Standardisation  of   .     ('..  Sims  Wood- 

head,    C.    \V.    Ponder.    S.     \.    Wi-v.    and    .1.    K.    Purvis. 
Lancet,    1909,    177.    1454     1458,    1516     1531,     1612 
1616. 

Thk    investigation    was    concerned    with    the    so-called 
coal  tar  disinfectants. 

I.  Chemical  analysis  of  disinfectants.  The  method 
devised  is  termed  the-  "Lancet  acetone-baryta  1.  \.H.) 
method."  10  grms.  of  the  disinfectant  fluid'  an-  shaken 
with   100  e.e.  of  water  and   heated  for  half-an-hour  in  the 

water-bath  with  15  grms.  of  crystallised  barium  hydroxide. 
After  cooling,  th.-  -..Intl. ,n  i-  decanted  ofl  ami  filtered 
through  a  plugol  moist  asbestos,  and  the  insoluble  residue 
(barium  soaii-  and  resinates  and  neutral  oil-,  washed 
with  warm  baryta  -.lution.  The  -..lution  i-  made  up  ' 
definite  volume-  and  iii  an  aliquol  portion  tie-  phen 
compounds  are  liberated  by  mean-  of  hydrochloric  acid, 
treated  with  calcium  chloride,  and  extracted  with  ether.  The 
ethereal  solution  is  evaporated  by  means  oi  a  current  of  air 
o  loo    F.  and  the  residue  of  phen  weighed. 

The    bromine-absorption    value    ,,t    th  i-    then 

determined  by  means  of  a  -..lution  ,,t  hromini    in  caustic 
and  iii-    result  calculated  in  term!   "f  carbolic  acid, 
ii  cording  to  the  equation  :  l'„ll  nil     BBi     i  ,  H  ,l;,  ml 
")HIJr.     In    tin-    insoluble    baryta    precipitate,   "the    fattj 

""I  re-iii   l-     in  be  determined  in  the  usual  manner 

ito-r  removing  tie   neutral  oils  bj  extraction  with 
Water  i-  determined   by   adding    10  -  c.  of   lo  per  cent, 
sulphuric  ae-i.l  and  l'."i  c.c.  of  light  petroleum  (white  spi 
to  25  grms.  ol   thi    di  infectant,  shaking  well,  and  after 
separation,  observing  the   volume  ol  the  aqueous  layer, 

any  exi i   lo  c.c.  being  taken  as  water.     In  the  ■ 

of  disinfectants  containing  othei    substai -   tl 

or  resins  as  emulsifiers,  the  treatment  with  baryta  i-  not 
necessary.     The   disinfectant    is    treated    with    excess    of 
absolute  al.-ohol  or  acetone,  and  the  precipitated  emnlsifior 
dextrin  oi   gelatin    wa  lied  well  with  the  solvent.  ,|. 
'id    weighed.     Pi  im   the   acetone   -..lution   the   phen 
compounds  an-  extracted  by  caustic  soda  and  determined 

scribed.     The  results  of  the  analysis  by  these  tneth 
of  crude  carbolic  acid  and  the  chief  proprietary  disinfectants 
given.     It  was  found  that  the  pcrcenta  nolic 

constituents  ranges  from  5-13  to  66-27,  whits!  taking  the 
cif  100  unit-  of  phenols  as  -Id.  in  thi 
irbolic  aeid.   the   cost   of   loo  units  in   the  different    pt 
.notary  disinfectant  from   .VI.   to  ovi 

II-  8  In  the 
hands  of  the  authors,  the  Rideal-Walkier  met! 
i-l..vd,  thi-  J.,  1906,  105  !'<■'.  VVinl  Blyth,  this  J., 
>.  1183—1193),  which  has  n  I  pted  by  Govern- 
ment departments  and  many  public  authorities,  has 
-loved  disappointing.  A  modified  met  'hen-fore 
»  en  devised.     Bacillus  coli  communis  is  used  instead  of 
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L.  tyjiiasu*  as  toBt-orgMusm,il  having  the  advai 
being   non-pathogenic   and   oi   giving   ■    colour 
with  ■   specific   oulture   medium,   MoOonkey's  bile  saltsV 
litmus  medium  (5  grins,  of  sodium  taurooholate,  .">  gnus. 
of  glucose,  80  grins,  of  peptone,  and  1  <  ►* »  .  ,-.  ol  5  pet  cent. 
litmus  solution  per  Litre).     It  i-  grown  on  a  broth  pi  3 

from  fat-free  bullock's  heart.  The  mode  of  working  is 
similar  to  that  in  the  Rideal-Walker  method  1  m t  the 
temperature  is  kept  constant  at  62*  67  I.,  and  the 
time  periods  are  increased  so  as  to  obtain  samples  in  which 
the  disinfectant  has  bean  acting  for  30  minutes,  (llass 
Specimen  pots,  -J  ins.  high  and  |  in.  diam.  are  used  instead 
ol  test-tabes  and  small  platinum  spoons  (which  remove 
about  0-OS  e.e.  of  liquid)  instead  of  platinum  loops.  An 
automatic  sterilising  apparatus  is  described  consisting 
of  a  pair  of  wheels  provided  with  oblique  notches,  by 
means  of  which  the  platinum  spoons  are  sue 
sterilised  in  a  Hame.  allowed  to  eool.  and  delivered  on  to  a 
small  platform  ready  for  use.  By  the  use  of  this  apparatus 
sub-cultures  can  be  made  with  great  rapidity.  The 
results  obtained  are  recorded  on  a  chart.  Tin  igure 
represent  ins:  the  percentage  composition  of  the 
dilution  of  the  disinfectant  which  kills  the  bacteria  at  24 
mins.  js  divided  by  tin  corresponding  figure  for  carbolic 
acid,  and  a  similar  quotient  is  obtained  for  the  30  mins. 
period;  the  mean  of  the  two  quotients  i^  tabu  as  the 
carbolic  acid  coefficient  of  the  disinfectant.  The  results 
of  the  examination  of  the  ohiei  proprietary  disinfectants 
are  given.  These  show  that  the  cost  in  pence  of  100 
units  of  germicidal  efficiency  calculated  by  means  of  the 
formula  : 

price  ratio  to  carbolic  acid  x  100 
carbolic  acid  coefficient 
ranges  from   11-5  to  100.     The  authors  state  that  neither 
with   the    Rideal-Walker  method  nor  with  the   modified 
method,  have  they  ever,  under  any  conditions,  obtained 
a  carbolic  acid  coefficient   figure  higher  than   13. 

In  comparing  the  results  of  the  chemical  and  bacterio- 
logical tests,  it  was  observed  that  there  appeared  to  be  a 
relation  between  the  bromine  absorption  value  of  the 
phenolic   constituents   and   the   germicidal    power   of   the 

p 13 

disinfectant.      In     most     eases    the    formula  (P= 

percentage  of  phenols,  B=bromine  value  in  terms  of  car- 
bolic acid)  gives  a  figure  corresponding  with  the  carbolic 
acid  coefficient  determined  bacteriologically.  The  prepara- 
tions which  do  not  conform  to  this  rule,  are  those  which 
do   not    produce   emulsions   with    water  and   the   solutions 

of  which  do  not  exhibit  Brownian  motion.  It  is  suggested 

ij r> 

that  determination  of  the  value — — -    by  chemical  analysis 

mav  prove  useful  for  the  rapid  differentiation  of  tar 
disinfectants.  (See  also  this  .)..  1906,  555;  1909,  903  ; 
1910,   1032.)— A.  s. 


Disinfectant*;     Baeteriolog  lardisation    of . 

ms  Woodhead  and  ('.  \Y.  Ponder.  Brit.  Pharm. 
Oonf.,  July  1910;  Pharm.  J..  1910,  85,  155—16* 
169—172. 

Tiik  authors  give  further  results  obtained  with  their 
method  (see  preceding  abstract)  and  also  the  reasons  for 
tin-  joints  of  difference  between  that  method  and  the 
p,i.lcal-\\  alker  method.  In  the  discussion,  S.  Hides! 
referred  to  the  difficulty  of  obtaining  a*  urate  and 
concordant   results  by  the   1..A.B.   method  and 

criticised  the  statement  as  to  a  relation  existing  between 

i.     i. 
the  value      _    'audi'  idal  power  of  a  disinfectant. 

He  considered  'bat  the  different  results  obtained  by  the 
authors'     bacteriological     test     and     the     Rideal-W; 
method   might    !»■  due  to   three   reasons  : — (1).  Bullocks' 
heart    broth   i-   lees   uniform    in   character,   and    gives   a 
culture  mors  resistant  to  disinfectants,  than  th 
broth  used  in  the   Rideal-Walker   method.      (2).  li.  coli 
is   alxnit    in    per   cent,    more   resistant    than   li.   typhi 
(3).  The UBe  of  spoons  instead  ol  loops,  whereby  a  relatively 
large  quantity  of  diluted  disinfectant  is  carried  over  into 
theTsub-culturee. — A.  S. 


if  tetania ;     Xote   on    the     Woodhead- I'ondtr    mithod   of 

letting .     R.    T.    Hewlett.     Brit.    Pharm.    Cont, 

Cambridge.  July.  1910.     Pharm.  J.,   1910,  85,  159. 

Tin  proposed  modifications  of  the  carbolic  acid  coefficient 
test  are  criticised.  The  author  is  doubtful  whether  a 
uniform  degree  of  resistance  would  be  given  by  different 
strains  of  I',,  coli,  and  also  suggests  that  most  of  the  points 
raised  by  Woodhead  and  Ponder  could  be  more  readily 
dealt  with  in  the  original  process  without  the  elaborate 
alterations  suggested.  Calculating  the  coefficient  from 
the  mean  of  results  obtained  at  21  and  30  minutes  tends 
to  raise  the  value  over  that  obtained  at  an  early  period 
and  so  reduces  the  "  safety  factor  "  given  with  the  Rideal- 
Walker  method.— R.  O. 

Thymol;     Germicidal    value    of   .     E.    W.    Schmidt. 

Z.  physiol.  Chem..  1910,  67,  412—432. 

Thymol  has  been  used  as  an  antiseptic  and  disinfectant 
especially  in  physiological  experiments  on  digestion. 
The  author  critically  examines  its  value  in  this  respect. 
Numerous  experiments  were  made  with  albumin,  pepti 
fibrin,  organisms,  and  enzymes  in  the  presence  of  saturated 
thymol  water.  All  the  experiments  wen-  made  at  a 
temperature  of  25°  C,  wliich  is  the  most  favourable  to 
putrefactive  organisms.  Xo  difference  could  be  found 
in  th<'  digestive  or  putrefactive  actions  whether  the  cxjH-ri- 
ment  was  made  in  the  presence  or  absence  of  thymol. 
The  author  draws  the  conclusion  that  thymol  has  no 
power  to  inhibit  bacterial  growth  and  is  of  no  value  as  an 
antiseptic  or  disinfectant. — J.  H.  J. 

Patents. 

Fitter  beds;    Butt- rial  .     \V.  E.  1'arrer.  Birmingham. 

Eng.   Pat.   111.734.  Aug.  28,   1909. 

Tin:  retaining  wall  of  the  bed  is  pierced  with  holes  along 
the  top,  above  the  level  of  the  material.  Also  it  is  made 
hollow  ;  at  the  bottom  the  hollow  communicates  with  the 
space  beneath  the  false  bottom  of  the  bed.  and  at  the  top 
with  the  holes  just  mentioned.  As  atmospheric  air 
passes  through  the  holes  in  the  wall,  it  draws  air  up  the 
hollow  of  the  wall  from  the  false  bottom  and  consequently 
through  the  bed  from  fop  to  bottom.  In  this  way  a 
current  of  air  is  induced  through  the  bed  additional 
to  that  caused  by  the  flow  of  the  sewage.  The  sewage 
passes  out  from  the  bottom  of  the  bed  by  a  sealed  trap 
at  the  bottom  of  the  hollow  in  the  wall. — J.  H.  J. 

X.  wagi  :    Tri  atmtnt  of  .     A.  Dickson.  Dublin.     Eng. 

Pat.   20,558,   Sept.   8.    1909. 

The  fresh  sewage  or  sewage  sludge  is  treated  with  yeasl 
in  a  tank,  to  the  amount  of  10  cwt.  of  brewer's  • 
to  loo  tons  of  sewage,  and  the  mixture  is  allowed  to  ferment 
for  two  days,  when  the  organic  matter  rises  to  the  top 
and  can  thus  be  separated.  The  separated  matter  can 
be  used  directly  as  a  fertiliser  or  may  be  first  passed 
through  phosphates  to  neutralise  acidity.  The  separated 
matter  also  can  be  mixed  with  fine  coal  and  pressed  into 
briquettes,  which  are  used  for  gas  production,  with  re- 
covery of  ammonia. — J.  H.  J. 

Water  ;    J'ronsx    and   apparatHx    for    jatri/i/ing   .     H 

Sefton-Jones,  London.  From  Hans  Reisert  Ges. 
m.b.H..  Braunefeld,  Germane.  Eng.  Pat.  1231, 
Jan.  17,  1910. 

See  Fr.  Pat.  411,532  of  1910;  this  J.,  1910,  974.— T.  F.  B. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Alkaloid  with    perhydrol    [concentrated   hydrogen 

peroxide].      K.     Schacr.     Arch.     Pharm..      1910,      248. 
468—462.     (Si  e  this  J.,  1909,  1163.) 

A  SOLUTION  containing  30  per  cent,  of  hydrogen  peroxide 
(perhydrol)   is   mixed   with    10  times  iis  volume  of  pure 
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sulphuric  aoid  ;  one  o.o.  ol  the  oool  mixture  i  put  on  5 — lu 
mgrma.  of  the  alkaloid.  Tho  mixture  must  be  used 
■pen  after  its  preparation.  Atropine,  oooaine,  coniine, 
ioonitine,  and  pilocarpine  give  no  coloration,  even  after 

Iditi t  i  olloida)  platinum.     Quinine  give*  a  lemon. 

yellow  colour.  Strychnine,  brucine,  the  opium  alkaloids, 
iivilnistini',  berberine,  unci  emetine  give  red  t"  purple 
colorations,  as  also  do  nicotine  and  veratrine.  If  the  per- 
hvlrol  be  mixed  with  hydroohlorio  aoid  and  warmed  with 
caffeine,  »  n  left,  which  beoomea  purple  on  the 

addition  of  ammonia,  similar  results  are  obtained  with 
quinine  and  quinidine.  —  V.  Suns. 

Arbutin  :     Preparation     of    pun    .     H.     lb 

iptea  rend..  1910,  151.  444 — 147. 

I'ok  the  separation  of  arfautin,  the  glucoside  of  quinol, 
from  commercial  arbutin,  which  contains  a  considerable 
quantity  of  methylarbutin.  the  glucoside  of  methylquinol 
(this  J.,  1910,  975),  the  commercial  product  (16  grms.) 
is  dissolved  in  500  o.c.  of  05  per  cent,  alcohol,  and  a 
cold  solution  of  10  grms.  of  potassium  hydroxide  in  126 
of  alcohol  is  added.  The  crystalline  precipitate  which 
forms,  is  removed,  washed  with  alcohol,  and  boiled  with 
a  mixture  of  75  c.c.  of  alcohol  and  7  c.c.  of  glacial  acetic 
arid.  When  all  the  .solid  lias  dissolved,  a  grms.  of  pre- 
cipitated chalk  are  added,  and  the  alcohol  distilled  off. 
The  residue  is  extracted  with  100,  60  and  50  c.c.  of  hot 
water,  and  2  grms.  of  chalk  are  added  to  the  extract, 
which  is  then  evaporated  in  a  vacuum.  The  residue  is 
extracted  repeatedly  with  ethyl  acetate  containing  water, 
and  the  solution  is  concentrated  and  allowed  to  stand,  when 
crystals  are  deposited.  The  substance  obtained  is  arbutin. 
leing  in  its  properties  with  those  observed  by 
Bourquelotand  Fichtenholz  (this  J.,  1910.  295).— F.  Shdn. 

Honduras  balsam.     A.   Tschirch  and  J.   0.    Werdmuller. 
Arch.   Pharm.,   1910.  248.  420—430, 

Three  samples  of  the  light  coloured  Honduras  balsam 
were  examined,  having  the  sp.  gr.,  respectively,  1-0886, 
1-0905  and  1-0884.  The  average  of  the  acid  value  was 
82-67  and  of  the  saponification  value   17.'i-'-\  these  figu 

aponding  to  a  total  amount  of  16-66  pei  cent,  ol 
cinnamic  aoid  and  8-614  per  cent,  of  the  tree-  acid.  The 
samples  each  had  an  odour  resembling  that  of  storax. 
tin  shaking  out  with  sodium  carbonate  solution,  cinnamic 
acid  and  a  resin  ester  were  isolated.  The  latter  on  hydro- 
lysis yielded  cinnamic  acid  and  honduroresinol  (C„H2eOj)n, 
melting  at  106° — 167°  C.  When  boiled  with  a  strong 
solution  of  potassium  hydroxide,  the  potassium  compound 
was  precipitated  on  cooling.  It  gave  the  phytosterol 
reactions.  By  extracting  the  resin  with  1  per  cent. 
potassium  hydroxide,  further  quantities  of  the  above 
substances  were  obtained.  An  amorphous  substance 
-eparated  from  the  alkaline  solution.  After  boiling 
with  dilute  alcoholic  potassium  hydroxide  solution,  it 
still  remained  insoluble.  It  did  not  dissolve  in  alcohol, 
acetone,  ether,  or  light  petroleum,  melted  above  3(H)  C, 
and  did  not  give  the  phytosterol  reaction.  It  has  been 
styled  i-honduroresin,  and  has  the  composition  (L'asHssOJn. 
The  balsam  after  extracting  with  alkali  is  the  so-called 
oiunamein.  It  contained  a  hydrocarbon,  hondurane. 
(  iH,0,  b.pt.  154° — 155°  C,  small  quantities  of  distyrene, 
another  hydrocarbon,  CgHu,  b.pt.  140^ — 155°  C,  the 
•  innamic  acid  esters  of  cinnamvl  alcohol  and  of  phenyl 

Sropyl  alcohol,  and  hondurol.  Two  other  samples  of 
londuras  balsam  were  dark  in  colour  and  had  the  sp.  gr. 
1-0897  and  1-0915  respectively.  The  acid  value  was  29 -9 
and  the  saponification  value  153-9.  They  were  examined 
in  the  -ame  way  and  yielded  similar  products.  When 
shaken  with  potassium  hydroxide,  a  resene  separated 
which  melted  between  169°  and  17:.'  C.  The 
mein  "    of   this   dark-coloured   balsam    yielded    hondurol, 

rl.,0,,   which  is  a  dihydroxy-alcohol.     It  ei 
from  light  petroleum  in  clusters  of  needles,  m.pt.  42- 
and  from  its  iodine  value  appears  to  possess  cine  double 
linkage. — F.  Shds. 

Cabureiba  balsam.     A.    Tschirch   and   J.    0.    Werdmuller. 

Arch.  Pharm.,  1910,  248.  431 — 132. 
The  substance  known  as  Cabureiba  balsam  is  of  Peruvian 


origin  and  i    obtained  from    v*, 

Irondosim.      It    contains    benzoic    .e  id.    I.ut     no    ■inn. inn 
acid,  also  a   ne«    resinotannol,   <  'itll1((«>,.  and    vanillin. 
The  balsam  docs  nol     mil  on  a  rinnameln.-  -F.  Suns. 

Copaiba  balsam  oil.     E.   Deussen  and  A.   II. dm.     Chem 
Zeit,,   L910,  34,  B73. 

It  is  found  that  the  oil  of  copaiba  balsam  consists,  for 
the  most  part,  of  sesquiterpene  hydroc  irbons,  whiofa 
are  bicyclic  in  their  constitution,     I  i  ■  mce  found  in 

this  oil  by  Wallaob  and  described  u  oaryophyllene 
(Annalen.  1892,271,294)  has  been  ohai  by  the 

authors  as  a-caryophyllenc.      There  is  also  evidei 

the  presence  of  a  second  hydrooarl ol  the  sesquiterpene 

series. — I'.  8HDN. 


Cananya  oil  from  Java  .  Nerolar,  n .    p.  BSze, 

Chem.-Zeit.,   1910,  34.  857. 

After   working   up  nuple  of   .lava  cananga  oil, 

nerol  and  farnesol  wen-  isolated.  Tin-  former  alcohol  was 
obtained  by  saponifying  the  portion  of  the  oil  whioh  eon- 
tains  the  geraniol  and  fraotionating  in  a  vacuum.  'I'll, 
primary  alcohols  were  converted  into  their  phtlialie  acid 
esters  and  treated  with  calcium  chloride  to  remove  thu 
geraniol.  The  nerol  so  obtained  was  optically  inactive, 
and  had  the  sp  gr.  0-880  at  15°  ('.  The  diph.iivluiethane 
melted  at  50" — 50-5°  C.  The  original  oil  contains  about 
0'2  per  cent,  of  this  alcohol.  The  high-boiling  portion 
of  the  oil  was  saponified  and  fractionated  under  reduced 
pressure.  The  portion  distilling  between  130'  and  lisT'C. 
at  3  mm.  was  purified  by  means  of  phthalic  anhydride. 
A  primary,  unsaturated,  aliphatic,  sesquiterpene  alcohol 
was  then  isolated.  It  is  optically  inactive,  has  the  sp.  gr. 
0-895  at  1.5  mm.,  and  boils  at  U.v  -14ii '<  .  al  :'.  mm. 
It  is  identical  with  the  farnesol  found  by  Ilaarmaun  and 
ilcnner  in  the  oil  of  quassia  flowers  (Ger.  Pat.  149,603). 
Nerol  has  been  found  in  the  following  oils:  bergamot, 
cananga.   myrtle-,  ohampaooa    Sower,  and   Spanish  worm- 

I.     Farnesol   has   been   found     n    Pern    balsam,  Tolu 

balsam  and  palmarosa  oils.      F.  Shun. 

Aromatic  S.    S.    Piokles.     Bull.    Imp.    Inst., 

1910,  8,   III     145. 

I'ilronella  oils. — The  following  general  conclusions  can  be 
drawn  from  the  results  obtained  with  these  oils: — (a) 
Speaking  generally,  the  grass  grown  (Bandarawel.i. 
Ceylon)  in  the  poriod.  Juno  to  September,  gives  a  larger 
yield  of  oil,  generally  better  in  quality  than  tho  older 
grass  which  is  grown  during  the  months  Scpten 
to  June,  (b)  Tho  effect  of  manuring  is  to  pro- 
duce a  general  improvement  in  the  quality  of  tie- 
oils,  (c)  The  marked  difference  in  chemical  composition 
of  the  "  Maha-pengiri  "  and  "  Lena-bat  oils  seems 

to  indicate   that    the-    two   oils   arc   derived    from   different 

ies.  (d)  The  results  obtained  in  the  analysis  of  the 
oils  from  the  wild  "  mana  "  grasses  -how  that,  in  char- 
acter, many  of  them  arc  similar  to  the  "  Lena-batu  "  oils. 
The  chief  difference  is  in  the  yield,  the  "  Lena-batu  " 
L'rass  giving  from  2  to  '■'<  tunes  the  amount  of  oil  obtained 
from  most' of  the  "mana"  grasses.  Lemongrass  oils. — 
c  -nii|iarison  of  the  oils  ol  C.  cttratus  and  C  ■■!!- 

hrms  the  view  recently  expressed  by  Stapf.  that  the  former 
produces  the  so-called  "insoluble     lemongrass  oil,  whilst 
the     latter     yield-     the 
lemongrass   oil."    This    oil    was  from    Fiji 

l/mongrass    oil."     On    examination    it    was    found    to 
esemJble   a    mixture    of   lemongrass   and   citronella    oils. 
A   botanical  specimen  of  the  plant  yielding  the  oil  wa- 
led ii  Ki  ivasi 

This  oil  has  nol  been  di  evi- 

I  pleasant,  penetrating  odoui  'hat 

of  anise.     The  era--  occurs  in  considerable  quantities  in 

m  parts  of  India,  and  the  oil  may  prove  to  be  of 

aeroial  HI  of  C.  Jwai  «■ — 

This   is   an   interesting   oil    which,   in   general   properties, 

ibles    oil   of    pennyroyal.    The    principal 

duent  of  the  oil  i-  an  aromatic  ketone,  having  an 
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odour  like  that  of  pulegone.  It  is  the  first  example  of  an 
oil  of  this  type  yielded  by  a  Cymbopogon  grass.  The 
botanical  identity  of  the  grass  has  not  yet  Urn  confirmed. 

Cilery  nid  oA     J.  Swtih.lt.     Midi    Eing    End   Inarm. 

ReV..    1910,    44,    2£0— 221.     Chero.    Zentr.,    1910,    2. 

389- 
By  distilling  about  25  kilcs.  of  celery  Beed  with  -team 
9-446  per  cent,  of  an  essential  oil  was  obtained,  which  was 
divided  into  two  fractions.  The  move  volatile  portion 
was  only  slightly  coloured  and  had  an  odour  resembling 
that  of  liniment-;  its  sp.  gr.  was  0-840S  at  20  C. ; 
o-J=  -  ."II  mm.    tube    ;     saj  t  .nification    value,    on 

the  average.  9-5.  The  less  volatile  portion  was  yellow 
and  had  an  odour  like  that  of  celery  ;  its  sp.  gr.  was  0-8774 
at  80"  C.,  sj  =  +32°  53'  (50  mm. "tube) ;  saponif.  value, 
63 — 64 -.">.  The  oil  as  a  whole  was  of  a  lemon-yellow 
colour  and  had  the  sp.  gr.  0-8596  at  20  (  ..  o  =+40° 
(50  mm.  tube).  After  keeping  for  8  months  t In-  odour 
of  the  more  volatile  fraction  had  become  faintly  celery- 
like, whilst  that  of  the  less  volatile  portion  resembled 
that  of  Ramified  oil  of  turpentine.  With  both  fractions 
the  acetyl  value  of  the  saponified  oil  was  smaller  than  that 
of  the  original  oil.  the  difference  being  greater  in  the  case 
of  the  less  volatile  fraction. — A.  S. 

Refractive   indices  of  essential  oils.     E.   3.   Parry,     (hem. 

and  Drug..  1910.  77,  52—53. 
Thj:  author  lavs  stress  on  the  importance  of  refractoinetric 
determinations  in  the  analysis  of  essential  oils,  especially 
when  tests  are  made  not  only  on  the  oil  itself,  but  also 
on  the  distillation  fractions  of  the  oil.  The  refractive 
indices  of:  ll),  numerous  individual  constituents  of 
essential  oils;  2),  fractionated  oils;  and  (3),  a  large 
number  of  samples  of  various  essential  oils  are  given  in 
the  paper.     (See  also  this  J.,   1910.  232).— A.  S. 

Odours  resembling  that  of  geraniol ;   Certain  causes  of . 

G.   Austerweil   and   G.    Cochin.     Comptes   rend..    1910, 
151,  440 — 441.     (See  this  J..  1910.  899.) 

The  authors  have  already  examined  the  odours  of  deriva- 
tives of  citronellol  the.  cit.)  and  now  give  the  results  for 
certain  derivatives  of  geraniol.  The  substances  prepared 
each  contain  two  double  linkages,  one  of  which  is  comprised 
in  the  grouping  =CH-CRROH.  1-Methylgeraniol  (b.  pt. 
105° — 106°  C.  at  18  mm.)  has  an  odour  resembling  that  of 
pelargonium  leaves,  whilst  the  odour  of  lT-dimethyl- 
•_'t-raniol  (b.  pt.  104°  C.  at  16  mm.)  is  very  similar,  but 
slightly  more  rose-like.  Similar  odours  are  possessed  by 
1-ethvlgeraniol,  and  11-diethvlgeraniol  (b.  pt.  123° — 
125°  C  at  20  mm.).  1-Phenylgeraniol  (b.  pt.  135°— 138°  C. 
at  22  mm.)  and  1-isobutylgeraniol  (b.  pt.  115°  C.  at  26  mm.) 
have  similar,  but  less  strong,  odours.  As  the  influence  of 
the  grouping  •<  RRl  >H  preponderates,  so  the  influence  of 
the  neighbouring  double  linkage  decreases,  thus  with 
1-phenylgeraniol  a  rose-like  smell  becomes  apparent. 
Substances  containing  the  group  =  CHC(OR) :  RjR2, 
together  with  an  aromatic  grouping,  show  an  odour  like 
that  of  geraniol.  Thus  diphenyl  oxide  (J.  (hem.  Soc., 
1886,  49,  27)  possesses  this  odour,  whilst  monomethylcyclo- 
geraniol  does  not.  Since  nerol  has  a  decided  rose-like 
odour,  it  should  contain  the  grouping  •<  H  .  ■(  Ji  ,0H.  Its 
formula  therefore  should  be  CH. :  C(CH3)-CH  .-(  II  i  Jl  : 
I  m  H.)-(  ll,-('H.OH.  or  CH  :C(CaHJ)CH,CH.CB,C: 
((  H,)-CHs-CH2OH.— F.  Shun. 

Pyramidone        [dimeihylamiuoantipyrine] ;        Alkalimetrie 

{French)  official  lest  for .     P.  Lemaire.     Ann.  (him. 

Analyt..  1910.  15.  307—308. 
In  the  official  method  of  testing  pyramidone  given  in  the 
Enoch  Pharmacopoeia  it  would  be  desirable  to  prescribe  the 
number  of  drops  of  one  per  cent,  methyl  orange  to  be  used 
as  indicator.  It  is  also  pointed  out  that  the  amount  of 
substance  to  be  taken  for  the  titration  should  be  5  trims., 
not  0-5  grm.  ;  or  if  0-5  giro,  is  the  amount  operate!  upon, 
then  the  sulphuric  acid  should  be  AT/10  strength,  not 
27/1,  as  prescribed.  If  the  larger  amount  of  pyramidone 
be  taken,  heat  must  be  used  to  effect  solution  in  the  IJO  e.c. 
of  water  stipulated,  in  which  case  the  proportion  of  acid 
required  would  be  slightly  more  than  if  0-5  grm.  has  been 
titrated  in  the  cold.— J.  P.  O. 


Chloroform   for  ancesthetic    purposes.     F.    Stadlmayr.      Z. 
angew.    Chem.,    1910,   23,    1546—1549. 

The  method  for  testing  the  purity  of  chloroform  which 
consists  in  shaking  with  concentrated  potassium  hydroxide 
solution,  is  not  reliable  ;  no  chlorotorm  which  contains 
alcohol  will  pass  this  tost,  owing  to  the  presence  of  aldehyde. 
The  sulphuric  acid  teBt  for  "  organic  "  impurities  is  to  a 
certain  extent  satisfactory,  but  the  formaldehyde-sulphuric 
acid  test  is  far  more  rapid  and  serves  the  same  purpose. 
In  fact,  some  samples,  which  give  no  coloration  with 
sulphuric  acid  alone,  react  strongly  with  formaldehyde- 
sulphuric  acid,  'lhe  latter  is  therefore  the  sharper  and 
more  reliable  test,  and  it  is  stated  that  the  new  German 
phaimacopceia  will  require  that  chloroform  for  anesthetic 
purposes  must  give  no  coloration  with  the  formaldehyde 
sulphuric  acid  reagent.  The  presence  of  phosgene 
may  generally  be  recognised  by  its  acrid  odour.  If 
phosgene  is  present,  hydrochloric  acid  or  free  chlorine 
may  always  be  detected  also.  Ramsay  detects  phosgene 
by  means  of  baryta  water,  carbon  dioxide  being  formed 
at  the  surface  of  contact  of  the  two  liquids.  The  chloro- 
form should  be  tested  for  free  chlorine,  and  its  aqueous 
extract  should  be  tested  for  neutrality  and  the  presence  of 
chlorides.-^J.  F.  B. 


Vegetable  principles  ;   Mechanism  of  photochemical  reactions 

and  the  formation  of ,-  decomposition  of  solutions  of 

sugars.     D.    Berthelot   and    H.G    audechon.     Comptes 
rend.,  1910, 151,  395—397 

The  previous  experiments  of  the  authors  (this  J.,  1910, 
724.  725.  754,  904)  have  shown  that  the  photochemical 
effect  of  ultra-violet  rays  is  to  lower  the  temperature  of 
reaction,  oxidations  and  decompositions  being  effected 
below  100°  C.  which  otherwise  are  only  produced  at  red 
heat,  and  to  accelerate  the  reaction  velocity.  The  reactions 
produced  are  reversible,  and  the  rays  possess  a  high  polym- 
erising power,  acetylene  for  instance  l>eing  converted 
not  into  benzene  but  into  a  solid  polymeride.  In  these 
and  other  respects  photochemical  action  resembles  the 
chemical  reactions  produced  in  living  organisms,  especially 
in  plants.  Just  as  in  plants  methyl  compounds  are  met 
with  much  more  frequently  than  ethyl  compounds,  so  in 
photochemical  reactions  methyl  compounds  are  easily 
synthesised,  but  the  production  of  ethyl  compounds  is 
difficult  and  uncertain.  In  photochemical  reactions  with 
ethylenic  and  acetylenic  compounds  in  presence  of  oxygen, 
the  double  and  triple  linkages  are  ruptured,  and  simple 
acids  are  formed,  whilst  in  presence  of  ammonia,  cyclic 
compounds  are  formed.  Ethylene,  for  example,  yields 
first  amino-ethylenes,  and  then  ring-formation  takes  place 
with  production  of  compounds  of  the  pyrrolidine  and 
pyridine  types,  which  may  be  regarded  as  the  mother- 
substances  of  alkaloids.  The  authors  have  studied  the 
action  of  ultra-violet  rays  on  alcohols,  aldehydes,  acids, 
ketones  and  amides.  In  the  case  of  aqueous  solutions,  the 
water  also  is  decomposed  to  a  small  extent.  The  results 
of  experiments  with  10  per  cent,  aqueous  solutions  of 
different  sugars,  exposed  for  10  hours  at  a  distance  of 
2  cm.  from  a  110-volt  mercury  vapour  lamp  are  given,  so 
far  as  the  gaseous  reaction  products  are  concerned.  They 
show  that :  ( 1 ).  dextrose  gives  approximately  equal  volumes 
of  carbon  monoxide  and  methane,  and  about  six  times  as 
much  hydrogen  ;  (2),  la>vulose  gives  about  ten  times  as 
much  carbon  monoxide  as  of  methane  ;  (3).  maltose  gives 
similar  results  to  dextrose  ;  (4),  sucrose  gives  results  inter- 
mediate between  those  given  by  dextrose  and  la-vul< 
The  numerical  results,  calculated  to  a  basis  of  ]<M >  vol*,  of 
combustible  gas,  were  as  follows  : — 


m„rfe°x°de      "•"»"       Hy.lr..-,en      dl 


La-vulose    

83 

8 

9 

15 

Dextrose     

12 

12 

7« 

12 

Maltt.se       

11 

11 

77 

21 

" 

8 

47 

16 

— A.S. 
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Alcohols,    aldehyde*,    acids,  and    ketones,     PKotochtn 
decern} h.  Berthelotand  B.  Gaudechon. 

C I'l'-  rond.,   1910,   151.   17"-    -481. 

M  i  tun  i  .  eth}  I.  and  prop;  I  all  ohols,  and  thi   corri    pot 

bydee  and  acids,  were  exposed  to  the  ultra  viol  I  i 
from  a  1 10- volt  1 1 1 •  i  >  1 1 1  \  vapour  lamp,  the  temperature 
twing  allowed  to  risi  to80  90  C,  and  in  some  eases,  only 
to  SO  80  C  Under  these  conditions,  the  compounds 
containing  an  alky  I  group,  R,  were  found  to  yield  the  hydro 
oarbon,  R,,  in  quantity  amounting  to  l">  20  pei  rent. 
by  volume  of  the  gas  produced,  Besides  this,  i>0 — 70 
1HT  criii.  ,.i  hydrogen,  and  Hi  l'ii  per  cent,  ol  carbon 
monoxide,  us  well  as  water,  are  derived  from  the  i  1 1  .<  >  1 1 
group  of  the  alcohols;  aboul  10  pei  cent,  oi  carbon 
monoxide,  slightly  leas  hydrogen,  am!  .">  In  per  cent,  of 
oarbon  dioxide,  are  derived  from  the  i  OH-group  of  the 
aldehydes;  tu  no  jkt  nut.  of  curium  dioxide,  and  16 — 20 
per  cent,  each  of  carbon  monoxide  and  hydrogen  are 
derived  from  the  <  OOH-group  of  the  acids,  Acetone  i- 
raadilt  decomposed  bj  the  vain.-  treatment,  giving  49 
volumes  of  carbon  monoxide,  16  volumes  ol  ethane  and 
.">  volumes  of  methane,  whilst  dicthyhuctono  yields  earbon 
monoxide,  methane  and  butane;  the  decomposition  of 
ketones  is  distinguished  from  thai  of  aldehydes  in  that 
no  hydrogen  is  produced  in  the  former  case.  The  gaseous 
product  obtained  by  the  decomposition  of  fnrmamide 
contains  ti:i  volumes  of  carbon  monoxide  and  :i7  volumes 
uf  hydrogen;    the  latter  gas  appears  to   be  formed   bj 

decomposition  of  part  of  the  amn a  produced  in  the  Hist 

instance.  Solid  calcium  lactate  yields  a  gaseous  product 
containing  32  volumes  "I  carbon  dioxide,  9  of  carbon 
monoxido,  2'.'  of  methane,  and  :io  of  hydrogen.  Solid 
urea  L'i\e>  7  volumes  ol  carbon  dioxide,  68  of  hydrogen, 
and  2S  of  methane;  an  aqueous  solution  oi  urea  gives 
M  ilumes  of  hydrogen  and  16  of  methane  ;  the  residual 
so liiiidi  possesses  reducing  power,  and  contains  ammonia 
and  ammonium  carbonate.  (See  also  this  J.,  1010,  7-4. 
786,   784,   and  904.)— L.  E. 

'  alkyl-aryl  oxides;  Catalytic  preparation  of  — ■ — . 
P.  Sabatier  and  A.  Mailhe.  Comptes  rend.,  1910,  151, 
359     362. 

When  a  mixture  of  the  vapours  of  methyl  alcohol  and 
a  phenol  is  passed  over  thoria  at  390° — 420°  C,  fractional 
distillation  of  the  condensed  liquid  separates,  besides 
unaltered  methyl  alcohol  and  phenol,  the  mixed  oxide  ol 
the  two  radicals.  Such  oxides  have  been  formed  from 
phenol,  meta-  and  ortho-cresol,  xylenol,  thymol,  carvacrol, 
a-  and  fl-naphthol,  and  others.  Polyhydric  phenol-  do 
not  behave  in  the  same  way  ;  they  form  compounds  with 
the  thoria.  winch  are  stable  at  the  temperature  of  the  ex- 
periment. Similar  compounds  have  been  obtained  with 
ethyl  alcohol  and  phenols,  though  the  yields  are  not  so 
satisfactory.— J.  T.  D. 

Catalytic  reactions  by  th  wtt  method,  using  aluminium 
sulphate.  [Preparation  of  ether  and  tthylenic  hydro- 
carbons.] J.  B.  Senderens.  Comptes  rend.,  1910,  151, 
392—394. 

In  the  preparation  of  ethylene  by  the  action  ol  sulphuric 
acid  on  ethyl  alcohol,  n  is  usual  to  add  a  small  quantity  of 
sand  to  prevent  bumping.  The  author  has  found  thai  the 
sand   also    act,    catalytically,    accelerating   the    reaction. 

lydroiis  aluminium   sulphate  is  a   still  more   powerful 
oataiyser.     For  instance,  with  the  usual  mixture  (1  vol. 

•5  [kt  cent,  alcohol  and  2  vols,  of  sulphuric  ai  id  .  al 
l"'7  ('.,  the  volume  of  ethylene  obtained  per  minute  was  : 
without  any  addition.  1-  r.r.  ■  with  Bordeaux  sand.  50; 
with  Fontainebleau  sand.  51  ;  and  with  anhydrous  alu- 
minium sulphate  i  In  grms.  p.i  200  c.c.  of  liquid)  ft 
ammonia-alum.  160  c.c.  A  similar  catalytic  action  is 
effected  by  aluminium  sulphate  in  the  formation  of  ether. 
With  a  mixture  of  4  vols,  of  95  per  cent,  alcohol  and  :i  vols. 

dphuric  acid,  the  production  of  ether  begins  at  about 
140  i '..  whilst  in  presence  of  aluminium  sulphate  (5  grms. 
per  100  c.c.  of  liquid  i  ether  begins  to  be  formed  a1  II"  C, 
distils  regularly  at  12u  C,  and  rapidly  al  130"  ('.  Above 
140  C,  ethylene  passes  over  with  the  ether,  in  ii 
quantities  as  the  temperature  rises.      With  higher  alcohols 


prow  I   isobutyl)  the  ohii  I  .  tion  of  the 

ethylenic  hydro*  at  bi  i 
by  aluminium  sulphate.     A.  s. 

Immoni-uvi  bitartrati  :   Preparation  of  laevo-rotatory  . 

A    Kim:       Bull.  Soc.  limn..   1910,  7.  771     770. 
Two  kilo-,  ol  ordin  D   i.-, 

litres  oi  sodium  hydroxide  aoluti f  30    B.,  and  thi 

lion  is  boiled  foi    Mi  hours  in  a  i  oppi  -     i     el  attacl 
i  reflux  condenser  ;  toward   the  end  of  this  period 
"f  the  solution  are  examined  from  time  to  time  to 

tain  whether  racemisation  is  complete  (for  tin     i 

i  quantitj   oi  th,-  solution   i    ai  idifii  d   with  bydroi  hloric 
acid,  any  dissolved  coppei   i-  precipitated  with  hydrogen 
sulphide,  and  the  solution  i-  examined  in  the  polai 
The  whole  solution  is  then  mated  with   I  litre  ol  acetic 
1  "I.  renden  d  a.  id  by  the  addition  ol  bydroi  blorii 
filtered;  and   precipitated    whili    hoi.    i...    ii„.  addition  of 

an  exee  B  ol    calcium  chloride.      Th.-  calcil 

washed   by    deeantation     with     SO    litres    of    ordinary 

water,  then  collected  on  a  filter,  and  dried  a  I  a  temt  culture 

cif  110°  C.  :   the  salt  -hoidd  weigh  2-660  kilos      The  i 
mate  is  now   mixed   with    hot    water   and    treated    with   a 
oitity  ot  Bulphuric  acid  exactly  sufficient  t..  effeol  its 
decomposition;    after    boiling,    the   calcium    mlphati 

epaiated  bj  filtration,  washed  with  a  little  water,  and  the 
filtrate   and    washings    are    evaporated    on    a     v, 

I  he  crystalline  residue,  consisting  of  racemic  acid  and 
calcium  sulphate,  is  dissolved  in  three  times  its  weight  of 
boiling  water,  the  solution  is  treated  with  its  own  volume  of 
alcohol,  the  precipitated  calcium  sulphate  i  -  pat  ited  bj 
nitration,  and  the  filtrate  i-  evaporated;  the  residue  is 
re-dissolved  in  its  own  weight  of  bailing  water,  and  allowed 
to  crystallise.  About  1  kilo,  of  pure  racemic  acid  i-  thus 
obtained.  This  acid  is  dissolved  in  three  time-  its 
weigb.1    of   boiling    water    and   to    the    boiling    -olution 

incnonine  is  added,  lis?  part  of  the  alkaloid  heiiu>  n-ed 
for  every  1  part  by  weight  of  racemic  ai  id.  Aftei  filtration, 
the  solution  is  cooled  and  laevo  rotatory  cinehonini 
separates  out  ;  this  is  re-crystallised  from  water,  and  its 
boiling  solution  is  treated  with  an  excess  ot  ammonia, 
the  -epaiated  -  inchonine  being  collected  on  a  filter,  Trs 
of  dextro-rotatory  ammonium  tartrate  remaining  in  thefil 

trate  are  removed  by  boiling  the  solul m  mall 

quantities  ol  calcium  acetati    solul from  time  to  time 

as  long  as  the  precipitate  formed  exhibit!  crystals  of 
racemate  when  examined  under  the  microscope.  When 
all  the  racemate  ha  been  precipitated,  the  mixture  i- 
tiltercd  and  the  Bltrat  entrated    by   evaporal 

laevo-rotatory  ammonium    hitartrate  crystallises  out   from 
the  residual. solution  on  cooling.     {-Ammonium  bitartrati 
used  in  the  author's  method  of  determining  tartaric  acid 
aloium  racemate  (this  ,1..   1910,  451  |.      \V.  I'.  S. 

The    Ja/paru  try.     British   and   Colonial 

Druggist,  An-.  26,   1910.     [T.H.I 
Tun    Osaka    Mainichi   states    that    the    total    production 
of  camphor  thi-  r  by  the  Monopoly   Bureau 

4,062   tons,    of    which    3,540   ton-    will    be    prod 
in  Formosa,  and  .".22  tons    in    Shikoku    and    Kyushu.      Of 
tins  quantity  2,32]    tors    i-    to    be   shipped    to    Eurt 
and   1.451    ton-    to     \meriea,    the    remainder   being    I. 
BJ      home     in.,.  |  el        'I  he    total    d-  man 

in  Europe    and     Vmerica    is    given    a-    between     1,000 
or    4.IH  ii    tins.     No    definite    figures     have     yel     been 
I.  hut  the  actual  demand  is  certainly  not  lc-- 
than  4,360 tons.     This  being  so,  there 
deficit   of    some    580     ton*    in    the    supply    shipped    from 

Japan  this  year,  and  naturally  the  del  id  up  the 

price,  while  an  impulse  may  also  he  given  to  thi  revival 
of  the  South  china  camphor  industry  and  th.-  manufacture 

t  artificial  camphor.  The  price  of  the  camphor  sold  in 
Europe    and     America    by    the     Hi  is 

now  only  a  fraction  of  the  rate  when  the  market 
reached  the  highest  point.  For  this  reason  the  revenue 
from  the  Camphor  Monopoly  has  been  seriouslj   affected, 

nil  the  Government  i-  trying  I  'he  price  to  a 

certain  degree.  The  net  profit  of  the  Camphor  Monopoly 
in     Formosa     last     year     wa-     £140,000,     while     that     in 

ii    2 
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Japan  proper  did  not  exoeed  £10,000.  The  Osaka 
journal  adds  that  the  world's  supply  of  camphor  i-  almost 
entirely  monopolised  by  Japan,  and  yet  th< 
therefrom  oaniiol  Ik-  made  an  important  item  ol  the  revenue 
of  the  Treasury.  The  total  export  oi  oamphoi  from 
Formosa  in  1909  was  valued  at  £218,891,  but  the 
expenses  of  the  Monopoly  Office,  including  tobacco,  salt, 
opium  and  camphor  amounted   to   as   much   as  £378,261. 

I'll  KNTS. 

Alkali  phenolates  of  orthooxymercuric   salicylic   anhy 

idary    alkal  talicylic 

arid.     \V.  Schoeller  and  \V.  Schrauth,   Berlin.  Af 
to    Farbenfabr.    vorm.    F.    Bayer    and    l'"..    Ell 
Germany.     U.S.   Pats.  907.838  and  907.839.   Aug.   16, 
1910. 

See  Fr.  Pat.  404.491  of  L909  :  this  J.,  1910,  234.— T.  F.  B. 

Alkylated     imiuopyrimidints  ;       Manufacture     of     acetyl 

derivatives  of  the and  of  tin    alkylbari 

derived  thertfrorn.  A.  Zimmcrmaiin.  London.  From 
Chem.  Fabr.  auf  Actien.  vorm.  E.  Bettering,  Berlin. 
Rng.   Pat.   16,721,  duly  17.  1909. 

Sef.  Fr.  Pat-.  409,223  and  409.224  ol   1909;    this  J.,   1910, 
719.- T.  F.  B. 

Extracts  from  aperient  druy  :   M  of  purified . 

Knoll    und    Co.,    Ludwigshafen    on    Rhine.    Germany. 

Eng.  Pat.   17.83d.  July  31,    1909.     Under   Int.   Conv., 

Aug.    24.    1908. 
See  Ger.  Pat.  214,805  of  1908;  this  J.,  1909, 1223.— T.  F.  B. 

Chemical  compounds  [alkyl-  and  aryloxyacidyUcdicylic  mills] ; 
Manufacture  of  a  new  class  of  -  —  ■  Chen).  Falir.  \..n 
Heyden,  Radebeul,  Germany.  Eng.  Pat.  3083.  Feb.  8. 
1910.     Under  Int.  Conv..   Feb.    10,    1909. 

See  Ger.  Pat.  221.38.")  of  1909  ;  this  J.,  1910,  650.— T.  F.  B. 

Tetramethylenediamine  ;      Protest     of     making     .     F. 

Hnfmann  and  C.  Coutelle,  Assignors  to  Farbenfabr, 
vorm.  F.  Bayer  und  Co.,  Elborfeld.  Germany.  U.S. 
Pat.  965.903.  Aug.  2.  1910. 

See  Ger.  Pat.  210,808  of  1908  ;  this  J.,  1910,  234.— T.  F.  B. 

Casein   derivatives    or    compounds    and    process    of    making 
R.    Tamba.  h,      Assignor    to    Knoll    und    Co.. 

Ludwigshaftn  <>n  Rhine,  Germany.     U.S.  Pat.  907,584, 

Aug.  10,  1910. 
See  Eng.  Pat.  5087  of  1908  ;  this  J.,  1908,  1128.     T.  F.  B. 


XXL— PHOTOGRAPHIC       MATERIALS       AND 
PROCESSES. 

Patents. 

Acetyl  cellulose  foils.     C.  Mijnssen,  Wilmersdorf,  Germany. 

Eng.  Pat.  470.  Jan  7.  1910.     Under  Int.  Conv.,  Jan.  9, 

l'HJ't. 
See' Fr.  Pat.  411.298  of  19 10;    this  J.,  1910,  9;        T.F.B, 

Films  from  acetyUcellvlost  .    Manufacture  of     -  .     Knoll 

und     Co..     Ludwigshafen     on     Rhine.  Eng. 

Pat.  3559,  Feb.   14,  1910.     Under  Int.   Conv.,  Feb    15, 

1909. 

See  Fr.  Pat.  412.503  of  1910  ;  this  J.,  191(1.  1038.  T.  F.  B. 


Photographic  emulsion.     Y.  Schwartz.   Reissue  No.  13.144, 

dated  Aug.  16, 1910,  of  U.S.  Pat.  710,019,  Sept.  30,  19021 

See  Ft.  Pat.  320,451  of  1902;  this  J..  1903,  14.     T.F.B. 


XXII.— EXPLOSIVES  ;    MATCHES. 

Explosives  ;  Thirty-fourth  A  nnual  Report  of  It.  M.  Inspectors 
of ,   1909. 

Factories  and  magazines.  There  were  under  continuing 
certificate  33  factories  and  90  magazines,  and  under  licence 
107  factories  and  350  magazines.  201  visits  were  paid  to 
factories  and  494  to  magazines. 

Accidents.  The  number  of  accidents  by  fire  and  explosion 
of  which  the  department  had  cognisance  was  453.  causing 
(>0  deaths  and  injuring  445  persons.  The  number  of  acci- 
dents in  factories  for  explosives  was  51.  causing  (i  deaths, 
and  injuring  12  persons.  The  number  of  deaths  was  below 
the  average  for  the  decade  (7-3). 

Importation.  The  amount  of  foreign  blasting  explosives 
containing  nitroglycerin,  imported  in  1909.  was  1.311.488 
lb.,  against  1.086,205  lb.  in  1908.  Of  the  former  amount 
S29.4S0  lb.  were  transhipped  to  other  countries.  The  non- 
nit  roglycerin  explosives  imported  amounted  to  11,635  lb. 
against  6100  lb.  in  1908.  The  number  of  detonators  im- 
ported was  18,146,815.  The  importations  of  fireworks 
amounted  to  783.502  lb. 

Chemical  Advisers'1  Report.  Messrs.  Dupre  report  that 
of  496  samples  examined  by  them,  62  were  rejected  for  the 
following  reasons:  Low  heat  test  (21),  exudation  (20), 
and  incorrect  composition  (21).  41  new  explosives  were 
examined,  of  which  30  were  passed,  8  passed  preliminary 
tests,  and  3  were  rejected. 

Testing  station  at  Woolwich.  Captain  Desborough 
reports  that  66  explosives  are  on  the  "  permitted  list.'' 
15  explosives  were  tested  during  the  year,  of  which  5 
successfully  passed  the  test. 

Amount  of  explosives  used  in  mines  and  quarries  in  Gnat 
Britain.     The  following  table  gives  the  details: — 


Explosive. 


Lb. 


Percentage  of 
total. 


Permitted  explosives  

Gunpowder    

Gelignite    

Blasting-gelatiiJ    and      pelatin- 

dvnamite    

Cheddite     


8.502,232 

17.59S.475 

3,085,529 

61fi,436 
12:1,5:11 


28-3 

fi.s-:; 
10-2 

l-o 
n-4 


117,260                     0-4 

51,424                          0-2 

Total       

30,091,887 

100-0 

The  following  list  gives,  in  tons  of  2000  lb.,  the  quantity 
of  the  various  permitted  explosives,  with  a  consumption 
of  more  than  fifty  tons  annually.  Bobbinite  (559  tons), 
Arkite  (375).  Monobel  (369),  Ammonite  (277),  Samsonite 
(253),  Saxonite  (252),  Rippite  (242),  Roburite  (239). 
WYstfalite  (222),  Bellite  (221),  Carbonite  (215).  Stow  ite 
(130),  Faversham  powder  (113).  *Ammonal  (107), 
All.i. mite  (101),  Exeellite  (88).  Rexite  (83).  Abbeite  (60), 
and  Permonite  (60  tons.).— G.  YV.  Mi  1). 

Explosives;    Report  of  tin    Chief  Inspector  (R.  J.  L< 
of for  the  State  of  Victoria  for  the  year  1909. 

Keii.hi.m  e  is  made  to  the  retirement  of  Mr.  C.  N.  Hake 
from  the  post  of  (  hief  Inspector,  a  position  he  had  occupied 
for  nearly  20  years.  No  accidents  occurred  during  tin- 
year  in  the  manufacture,  transport  or  storage  of  explosives. 
There  were  five  factories  and  250  magazines  under  licence, 
and  16  Rack-a-roek  licences  were  issued  during  the  year. 
The  blasting-gelatin  imported  from  European  ports  was 
mi. 1 1-  satisfactory  than  that  imported  during  1908,  only 
4-4  per  cent,  being  defective  owing  to  exudation  of  nitro- 
glycerin. The  gelatin-dynamite  Has  of  a  very  satisfactory 
nature.  The  gelignite  imported  was  also  satisfactory 
with  the  exception  ..f  one  consignment  (52,050  lb.)  con- 
demned ..ii  account  of  exudation.  On  being  sorted  over 
it  was  found  that  21,550  lb.  were  free  from  exudation, 
and    this    quantity    was   passed.     A   total   of    1085   tests 

Including  apn-permUted  Ammonal. 


Vol.    WIN..   V..    17.! 


ii     Wll      EXPU)SI\  E8;  M  VT<  in  S 


!••«:* 


vers  .in  ied  mil  dui  ing  i  lie  j  eai  :   ol  the  i    8 16  won 

.•i    which    80   were    rejected.     The 
following  table  gives  i In-  nature  and  weight  •■!  ezplo  ivi 
imported  in  the  yeai  -  Inns  and   I 


1909 

1008 

lb. 

1,144.  Mm 
170,900 
ISO, 
5,000 

1 

260 

0 

76, 

217,260 

III. 
762,  i  iO 

-ii 

|l>4    Km 



Cheddite     

1 

RippiU           

in  ooo 

nil 

ml 

78, 

202  i  ' 

Mill    

i  rrs.soo 

l,4.'i  1 

2,870,000 

2,015,000 

— g.  w.  Mi  i) 

Powder    and    explosives:      Vet  m     of    .     0. 

Poppenberg    and    E.    Stephan.     Z.    pes.    Schiess-   und 
Sprengstonw  .   1910.  5,  291     290.  310—313. 

Sunn  m  carbonate  and  bicarbonate  and  various  oxalates, 

lactates    and    tartrates    have    been    used    a-    additions    In 

propellants  for   the   purpose  of   reducing   muzzle   Same, 
The  authors   have   investigated   the   produota  of  decoi 
position    when    explosives,    containing   these   substances, 
Bred  in  a  i  alori metric  bomb.     (See  this  J.,  1900,  1064.) 

The  addition  of  3  per  cent,  of  either  sodium  carbonate 
or  bicarbonate  raised  the  proportion  of  methane  in  the  gas 
by  about  0-4  per  cent.  \-  regards  the  calories  developed, 
we  addition  of  1-5  per  cent,  of  sodium  oxalate  ma  le  pi  n 
tioally  no  difference,  whilst  1-6  per  cent,  of  sodium  bicar- 
bonate caused  a  slight  reduction.  The  addition  of  sodium 
carbonate,  on  the  other  hand,  caused  an  inorease  in  the 
calories.     This  increase   is  explained  on   the  grounds  of 

iidarv     reactions     taking     plan-.     When     ammonium 

'  lie  was  pies, -in.  some  70  to  80  per  cent,  of  the  ammonia 
remained,  alter  explosion,  in  combination  with  carbon 
dioxide.  When  sodium  bicarbonate  was  added  to  the 
powder  it  remained,  after  explosion,  as  carbonate.  The 
presence  of  2  per  cent,  of  sodium  carbonate  inoreased  thi 
carbon  dioxide  in  the  gases  by  about  0-5  per  cent.  An 
investigation  was  made  of  the  products  ol  decomposition 
of  picric  acid,  trinitrotoluene  and  dinitrobenzene,  when 
exploded,  under  varying  conditions,  in  the  bomb. 
They  all  contain  insufficient  oxygen  for  complete  oxida- 
tion and  consequently  carbon  was  always  deposited. 
A  gradual  increase  in  the  proportion  of  carbon  diozidi 
and  methane  takes  place  in  the  gases  resulting  from  the 
explosion  of  picric  acid  as  the  charging  density  is  increased. 
The  theory  offered  to  explain  this  fact  is  that,  with  higher 
charging  density,  the  hot  gases  take  a  considerable 
nme  in  cool  down,  and  secondary  changes  take  pis 
resulting  in  the  production  of  methane.  On  placing  the 
explosive  in  the  bore-hole  of  a  small  lead  block,  tamping 
it  with  sand,  and  then  tiring  it  in  a  partially  exhausted 
bomb  the  percentage  of  methane  in  the  s_'h-  was  very  much 
reduced.  The  xvork  done  in  expanding  the  lead  block 
caused  a  very  rapid  cooling  of  the  gases  and  reduced  the 

ibility  of  secondary  reactions  taking  place.  The 
resulting  gas,  under  these  condition  .  only  contained 
from  0-2  to  0-5  per  cent,  of  methane,  whilst  that  obtained 
when  a  charging  density  of  0-5  was  employed,  contained 

Her  cent,  of  methane.  Ac  tylene  (1S4  per  cent.)  and 
ammonia  (t>  per  cent.  tent  in  the  gases  from  the 

explosion  of  trinitrotoluene.  When  dinitrobenzene  was 
exploded  in  a  lead  block  in  the  bomb,  the  gas  produced 
contained  4-75  per  cent,  of  methane  and  2-7  per  cent,  of 
other  hydro  The  amount    of  carbon  deposited 

from  lOgrms.  of  explosive  was  as  follows.  With  a  charging 
density  of  0-02,  pii  rii  acid  deposited  0-029  grm.  of  carbon 
and  trinitrotoluene  0-482  grm.  When  10  grnis.  were  tired 
in  a  lead  block,  picric  acid  deposited  0-6  grm.,  trinitro 
toluene  1-72  grms..  and  dinitrobenzene  1-937  grms.  of 
carbon.      A  sample    of   "  Ammonal"   experimented   with 


had     tin-     following     composition       Vmmom'um  nib 

i il   (2-4),  trii  em      17-96)   and   alu- 

minium  (20  'in   pi  i    • .  ni         WiiL    i   i  :  irging  densil 
002,  more  than  nail  thi  aluminium  pn      it  was unoxidised, 

whilst  with  a  chare I ;    ol  unit]   and    In  t he    lead 

I. lock,  prai  t ii  .i ll \  the  whole  ol  the  alumn  ium  was  oxidised. 

a  w.  M.  1 1 

Cellulose  nitrates;   Hon  nitrogenous  tte 

produced  by  thi  alkalim  hydrolysis  of .     K.  Herl  anil 

\.    Fodor.    '/..    ges.    &  best     und  Spn  ngstoffn  .   1910, 

5.  290     207.  313     316. 

I  in   work  ol   Will,  and  "t   Heil  and  Wai Smith,  jun., 

amongst  others,  is  referred  to.  i  in  •  ■ , 1 1 1  \  mi  the  epiestion 
of  the  production  ol  bydroxypyruvic  acid.  Cellulose 
nitrate    was    hydrolysed    with    an    alcoholic    solution    of 

potassium    hydroxide   (30    pi  r  cent.).      The  alkali  salts  so 

produced  are  verj  hygroscopic.  Oxalic  acid  was  pn  sol 
in  considerable  quantity  but  no  saccharic  acid.  Hydroxy- 
pyruvic  in  id  was  separated  as  its  lead  salt  and  was  further 
identified  bj  its  p-nitrophenylosazone  derivative  ;  80  grms. 
of  cellulose  nitrate  (13  ]«-r  cent,  of  nitrogen),  wore  con- 
tinuously agitated  tor  24  hours  with  4IMI  e.e.  of  Mi  pet  i  out. 
aqueous  caustii  potash.  Vfter  liltcring.  the  dark  brown 
liquid  "us  acidified  with  sulphuric  acid  and  was  concen- 
t  rated  1  it e  the  potassium  sulphate.      After  filtration, 

ii  in  hydroxide  was  milled  and  the  precipitate  of  barium 
-alts  bo  produced  was  fractionally  separated  on  the  basis 
be  different  solubilities  of  the  various  salts  in  water. 
The  lollow  in  acids  were  proved  to  lie  present  :— Oxalic, 
malic  glycollic,  trihydroxyglutaric,  dihydroxybutyrio, 
malonic  and  tartronic.  When  tho  nitrate  of  dextrose, 
dissolved  in  alcohol,  is  treated  with  sodium  amalgam  a  very 
energetic  reaction  begins,  when  the  temperature  is  raised 
to  60°  ('..  with  the  liberation  of  ammonia.  The  sodium 
s  ilts,  when  dissolved  in  water  and  acidified  evolve  carbon 
dioxide,  nitrie  acid,  nitrogen  and  hydrogen,  and  the  liquid 
when  heated  to  35  I !.  gives  a  distillate  containing  aldehyde 
and  hydrocyanic  acid.  The  liquid  remaining  in  the 
distillation  Bask  contained  glycollic  acid  in  addition  to 
oxalic  acid,  but  no  hydroxypyruvic  acid  could  be  detected. 
(See  alsf  this  J.,  1910.  978.")— G.  W.  McD. 

lotion  of  partly  manufactured  "  Arhitt  "  ;  Circumstances 

which  occurred  mi   Mnrrh   16,  1910,  nt 

the  works  ■  •/  Messrs.   Kynoch,  Ltd..  at  Ferrybanh,  nmr 

Arklow   in   thi    county   of    Wicklow.     Capt.    A.    P.    II. 

Desborough.     H.M.  Inspector  of  Explosives.   [Cd.  6330.] 

Akkite  paste  is  a  mixture  of  nitroglycerin  and  nitrocotton. 
Two   men   who   were  killed   by  the  explosion  had  loaded 
ten  brass-lined  wooden  boxes  containing  paste  on  a  b"_ 
The  total  weight  of  the  explosive  was  about  1000  lb.     Tin 
tramway  lines  passed  a  guncotton  stove  which  contained 
700  lb.  of  nitrocotton.     The  points  of  a  branch  line  were 
immediately     opposite     this      building.     Tho     explosion 
Hired  when  the  bogie  was  three  or  four  yards  from  the 
Ih.    site  of  the  bogie  was  marked   by  a  en 
is  feet  in  diameter  and  8  feet  deep  and  the  nitrocotton 
e  was  completely    destroyed.     Examinations  of   thi 
showed  that  the  Arkite  paste  must  have  exploded 
tirst.  the  explosion  being  i  ommumcati  d  to  the  nitrocotton 
in  the  stove.     Capt.  Desborough  considers  thai  the  men. 
■  points  wen-  against  them  I  to 

bold  back  the  bogie.      Ve  the  bogie  itself  offered  no  pr»- 
iii.ns  to  which  thej  could  readily  lay  hold,  it  is] 

hi  hold  of  the  covering  tarpaulin  and  thus 
displaced  a  box.  which  fell  to  the  ground  and  original 
the  explosion.     It  is  suggesti  d  thai  the  iddition  of  rem 
able  supports  at  either  end  of  the  platform  of  the  bi 
would  afford  a  better  means  of  controlling  its  movements. 

— G.  W.  McD. 

Coal  dust  experiments  in  the  testing  gallery  of  th-    BostiH 

tool  district .  Austria.     Czapunski  and  Jicinsky.   Oesterr. 

Zeits.  Bere-u.  Hiittenw..  1909,  57.  535—540;  1910.  58. 

296     298,  311—318.     (hem.  Zontr..   1910.  2.  509. 

this  J..  1909,   1224.     With  the  coal  dust  used,  explo- 

- i hility  was  destroyed  by  a  moisture-content  of  7-55  per 


Cl.  xxiil— analytical  processes. 


(Sept.  16,  1010. 


cent.,  or  an  ash-content  of  47  per  rent.,  or  bj  an  admixture 
of  o7  (xt  cent,  of  stone  dust.  The  propagation  of  the 
explosion  was  prevented  by  wet  /ones  only  when  the  latter 
were  at  least  60  in.  long.      \   S 

Explosion  indicator.    Teolu.     See  XXIII. 

Relation*  among  white,  red.  awl  pynmorphic  phosphorus. 
Jolibois.     Set  \  [I. 

Pates  ra. 

Smokeless  gunpowders.     C.   Claessen,    Berlin.     Eng-    Pat. 

11,366,  May  7.  1910. 
In  the  preparation  of  pure  gunpowd  rs  containing  nitro- 
oellulose  or  nitrocellulose  and  nitroglycerin,  fencnorie  is 
added  tor  the  purpose  of  reducing  the  •  ombustion  tempera- 
tore,  of  regulating  the  ratio  between  the  gas  pressure  and 
the  initial  velocity  ami  of  increasing  the  stability  of  the 
products.     G.  W.MoD. 

/„>,,/.  Pro         of  manufacturing  an 

I,.  Gray,  Cleveland,  Ohio.  U.S.  Pat.  967,186.  Aug.  16, 
1910. 

Sf.k  Eng.  Pat.  26,563  of  1909  ;  this  .1  .  1010.  236.— T.  F.  B. 


XXIII.— ANALYTICAL  PROCESSES. 

aiuri    -rah   between  100°  and  600° C;   Sole  on  the 

.     i  .     \\ .    Waidner    and    6.    K.    Burgess.     Bull. 

Bureau  of  Standards,  D.S.A.,  7,  No.  1.  Reprint  No.  143, 
May  27.  1910. 
From  the  results  of  further  measurements  with  platinum 
Qoe  thermometers,  calibrated  in  ice.  steam,  and 
sulphur  vapour  (440-70°C.  on  the  constant-volume  nitrogen 
thermometer),  of  the  boiling  points  of  naphthalene  and 
benzophenone  and  of  the  freezing  points  of  cadmium, 
tin.  and  zinc,  the  authors  concludo  that  the  following 
table  of  fixed  points  represents  the  constant-folume 
scale  which  appears  to  satisfy  best  the  available  observa- 
tions for  the  reproduction  of  temperatures  between 
ion     and   r.M0  I'. 


Freexing  p 

Boiling  points. 

Tie           !     SU-0*( 

Naphthalene  . . 
Ht-iizophenone 

2i8-0"c. 

Cadmium    ,    321-0°  C. 

7inr                                      41'>-4°C. 

306-0°  C. 
444-7°  0. 

— A.  S. 


lioiling  points  under  reduced  pressure  ;    Thermomelric  error 

in   determination  of   .     A.    Smith   and    A.    \V.    ('. 

Henries.  .1.  Amur.  Chem.  Soc,  1910,  32,  905—007. 
When  a  thermometer  is  immersed  in  a  vapour  under 
!  pressure  a  dilatation  of  the  bulb  ensues,  causing 
an  apparent  lowering  of  the  temperature.  The  following 
show  that  tl»-  effect  cannot  l»  ignored  in  any 
but  the  roughest  work.  Eleven  thermometers  with  bulbs 
of  very  various  lengths  and  diameters,  fitting  tightly 
through  rubber  stoppers,  were  partially  enclosed  in  test- 
tubes,  provided  with  side  tubes.  The  tubes  were  supported 
in  a  thermostat,  the  temperature  of  which  remained 
constant  +0-005°.  After  the  reading  of  each  thermometer 
had  become  constant  the  test-tube  was  exhausted  td 
20  mm.  through  the  sido  tube,  and  the  new  reading,  after 
constancy  was  reached,  was  taken.  Air  was  then  re- 
admitted', and  the  readings  were  repeated,  to  ascertain 
that  no  permanent  change  in  the  value  at  one  atmosphere 
pressure  had  occurred.  The  change  due  to  the  i  upansiqn 
S  was  thus  found  to  vary  between  0-10  and 
0-17°  C.  In  vacuum  distillation,  special  investigation 
of  the  behaviour  of  each  thermometer  is  required  In 
view  of  the  behaviour  of  the  eleven  thermometers,  which 
showed  no  relation  to  the  size  of  the  bulb,  an  error  much 


greater  than  0-2°  C  might  be  involved  in  the  case  of  an 
individual  instrument.  In  measurements  of  vapoui 
pressures,  by  methods  in  which  the  bulb  of  the  ther- 
mometer is  immersed  in  the  vapour,  an  error  of  0T5°C. 
or  more  may  exist  in  the  temperature  readings. — R.  C.  P. 

Measurement  of  quantities  of  gas  bit  means  of  <liu)iliragms. 
0.  Muller.     Rev.  de  Metall.,   1910,  7,  620—647. 

With  the  object  of  determining,  as  the  basis  of  calculation, 
tho  relation  of  the  coefficient  of  contraction  of  a  gas 
(when  passing  through  the  aperture  of  a  diapl 
situated  in  a  pipe)  to  the  diaphragm  aperture  and  the 
diameter  of  the  pipe,  a  number  of  experiments  were  made 
with  air  under  varying  conditions.  The  results  indicate 
that,  under  favourable  circumstances — such  as  the  experi- 
mental conditions  described — measurements  of  gas  may 
be  effected  with  a  sufficient  approximation  to  accuracy 
by  this  means  :  but  the  method  cannot  be  regarded  as 
being  of  general  application. — W.  E.  F.  P. 

Explosion     indicator.       N.     Teclu.       J.      prakt.     Chem., 
1910.  82.  237—240. 

The  instrument  is  intended  to  detect  in  a  convenient 
place  and  at  a  distance  from  the  locality  tested,  the  ex- 
istence of  explosive  gases  in  mines,  etc.  The  figuro 
shows    the     construction    of    the    instrument    which    is 


D 


an  explosion  pipette,  A,  with  safety  packings  of  wire 
gauzo  at  m,  m.  and  provided  with  a  by-pass.  B.  The  end. 
D,  is  connected  by  a  long  "  composition  "  or  tinned  iron 
pipe  with  the  place  the  air  of  which  is  to  be  tested,  and  the 
end,  E.  with  a  pump,  so  that  a  continuous  current  of  the  air 
is  drawn  through.  The  cocks.  F.  and  67,  are  closed  (the 
current  still  streaming  through  the  by-pass)  and  the  spark 
from  an  induction  coil  passed  between  the  wires.  If  no 
explosion  occurs,  it  is  because  the  proportion  of  combustible 
gas  is  either  above  or  below  the  explosion  limit.  Should 
it  be  above,  then  on  opening  for  a  while  the  cock.  C, 
enough  air  will  diffuse  in  to  cause  an  explosion  on  sparking 
again.  Should  it  be  below,  then  if  F  and  G  are  opened  and 
sparks  passed  while  the  gas  is  streaming  through,  flame 
will  be  seen  in  a  darkened  room  with  a  proportion  of  com- 
bustible gas  considerably  below  that  necessary  for  ex- 
plosion. II  the  explosion  be  made  to  tako  place  with  the 
cocks.  /'  and  '.'  closed  and  C  open,  and  the  suspended 
iron  plate.  H.  closing  the  sido  tube,  the  force  of  tho  ex- 
plosion will  drive  It  against  the  electromagnet,  .1/.  which 
will  hold  it,  and  electrical  connections  made  by  this 
contact  may  be  made  to  ring  a  bell  at  the  place  tested, 
and  thus  give  warning. — J.  T.  D. 
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Copper;    New  reaction  for  •  I:    Uhlenhuth.     i  h 

Zeit.,   1910,  34,  sst. 

\\  Intense  blue  coloration  ia  obtained  when  a  dilute 
solution  ol  a  coppei     all  is  treated  with  an  alkaline    olu 

Bon  ol    1'2-diaminoanthraquin i-3-sulphonic  acid,     The 

latter  solution  ia  prepared  by  dissolving  0-6  gnu.  of  the 

l'2-diaminoanthraquii e-3-sulphonic    acid    in     ">i  x>   <■ . . 

"i  srater  and  addin  ;  10  i  .o.  ol  a  soluti f  Bodium  hydr- 
oxide ol  in  I'..  The  blue  coloration  is  plainly  visible  with 
0"0000O19  'in  ol  copper  in  I  e.e.  of  solution,  and  even 
one  tenth  ol  this  quantity  ma]  be  detected  by  means  of  the 
t  inn  is  charai  teristic  "I  copper,  other  metals 
5  ielding  a   blue  coloration.     \Y.  P.  S. 

Manganesi   in  presenct  of  iron;  Colorimetric determination 

ol .    M.  R.  Sohmidt.    J.  Amer.  Chem.  Soo..  1910, 

32.  96S    987. 

\  standard  solution  containing  2  mgrms.  of  manganese 
in  each  10  C.c.  is  prepared  by  running  1*42- 1  c.c.  of  .V  111 
potassium  permanganate  solution  into  a  litre  Bask,  and 

100  c.c.   ..I    III  ]kt  criil.   sulphuric  acid  and 

12  o.c.  "i  is  per  cent,  hydrogen  peroxide,  The  Husk  is 
warmed  until  the  oxygi  a  is  driven  ofl  .  then  cooled  and  the 
solution  diluted  to  I  litre.  A  solution  of  silver  nitrate, 
containing  20  grins,   per  litre  is  also  prepared  :    1  o.c.  ol 

this  solution  must  bo  used  with  each  mgrm.  of  manganese 
present.  To  make  a  determination,  5  c.c.  of  the  solution 
under  examination  are  diluted  to  about  loo  c.c,  and  2  or 
.'!  e.e.  of  ether  are  added,  followed  by  ammonium  sulphide. 
The  solution  is  warmed  on  the  steam  bath,  stirring  vigorous- 
ly, and  after  the  precipitate  is  settled,  the  liquid  is  filtered 
through  a  small  tolled  lilter  and  the  precipitate  Mashed 
thoroughly  with  water  containing  a  little  ammonium 
sulphide.  The  precipitate  is  next  dissolved  off  the  filter 
with  the  smallest  possible  quantity  of  dilute  sulphuric 
I,  the  filtrate  and  washings  being  collected  in  a  small 
Erlenmeyer  flask.  After  boiling  to  expel  hydrogen 
sulphide,  a  little  nitric  acid  is  added  to  oxidise  the  iron. 
and  then  one  drop  of  silver  nitrate  solution.  If  a  tur- 
bidity occurs,  which  indicates  imperfect  washing  of  the 
sulphides,  silver  nitrato  is  added  in  very  slight  excess, 
and  the  whole  boiled  again,  and  filtered  through  a  small 

dense  lilter  into  a   H .c.  liask.      To  this  solution,  which 

should  be  perfectly  clear,  1  c.c.  of  silver  nitrate  is  added 
for  each  mgrm.  of  manganese  which  is  present,  followed 
by  about  1  grm.  of  ammonium  persulphate,  and  the  flask 
is  placed  on  a  steam  bath.  After  about  one  minute  the 
purple  colour  of  permanganic  acid  is  fully  developod.  and 
the  tlask  is  then  cooled,  and  tilled  up  to  the  mark.  The 
iur  is  compared  with  that  of  a  standard  prepared  by 
treating  10  c.c.  of  the  standard  manganese  solution  with 
about  20  c.c.  of  dilute  sulphuric  acid.  2  c.c.  of  the  silver 
nitrate  solution,  and  1  grm.  of  ammonium  persulphate, 
and  proceeding  exactly  as  described  above.  If  the 
oxidation  of  the  manganese  be  only  partial,  and  the 
solution  bo  clouded  by  a  brown  precipitate,  a  few  mgrms. 
of  sodium  sulphite  or  bisulphite,  or  a  few  drops  of  sulphurous 
acid  solution  are  added,  until  the  solution  becomes  cleat 
again.  Then  more  silver  solution  is  added,  and  another 
portion  of  ammonium   persulphate. — R.  C.  P. 

Iron  group  ;    Precipitation  of  the  .  and  composition  of 

certain  ferric  formates.      0.  F.  Tower.     J.  Amer.  (hem. 
3      .  1910.  32,  953—957. 

The  most  complete  method  of  separation  of  this  group, 
no  matter  what  other  common  metals  may  be  present. 
is  to  precipitate  them  as  basic  acetates.  There  is,  however, 
great  difficulty  in  filtering  and  washing  the  precipitate 
of  basic  acetates,  hence  the  method  of  precipitatin. 
iron  and  aluminium  as  basic  formates.  Both  iron  and 
aluminium  can  be  practically  completely  precipitated  l 
boiling  with  ammonium  formate  provided  the  solution  is 
sufficiently  dilute.  The  boiling  need  be  continued  only  for 
a  moment.  The-  precipitate  has  a  floeculent  appearance. 
and  can  bo  filtered  in  less  time  than  in  the  caso  of  the 
basic  acetates.  Chromium  by  itself  is  not  precip 
but  i-  carried  down  by  basic  ferric  formate,  hence  the 
presence  of  a  per-salt  of  iron  is  required  for  the  complete 
precipitation  of  the  group.     It  was  found  impossible  by 


an}  oi  the  mi  I  hod  noi  maJ 

ferric  formate.  In  ite  place  was  always  obtained  a  good 
crystalline     precipitati     corresponding    to    the   formula, 

■  |  I  hi  I  .■.  i  1 1 '  I  in:    baaii  foi  mate  pn  i  ipitated  andei 

the  usual  condi!  Ion     pos  c     i<i    0   OOmpO   it  ion  • 

the  formula,   hV.it  in  i    (OH    0       R.  C.  P. 

Lime  and   magnesia;  Separation  of  E.   Murmann 

Z.  anal.  ('hem..  1910,  49.  688     098. 

Tmk  precipitation  of  calcium  oxalate  from  acid  lolutiona 
in  the  presence  ol  ammonium  chloride  is  always  Incomplete, 
and  the  precipitate  is  hoi  free  from  magne  nun.  In 
alkaline  solutions,  the  eparation  from  magnesium  is 
very   incomplete,     A  ition   from    magnesium 

is  only  possible  by  adding  to  a  solution  ol  the  »ll 
l>er  cent,  alcohol  ju>t  sufficient  Bulphurii  acid  to  form 
calcium  sulphate.  A  small  quantity  of  magnesium  is 
thrown  down  ai  thi  same  time,  and  tins  musl  be  removed 
by  washing  with  BO  per  cent,  alcohol.  Dilute  alcohol 
dissolves  considerable  quantities  ol  calcium  sulphate. 
This  method  "i\  es  results  «n  In ii  o  15  per  cent,  of  the  true 
value  ;   the  error  in  the  ordinary  sulphate  method,  and  in 

the  oxalate  method    i-    from  Oo  to  2-0  per  cent.      A.  T.  L. 

Potassium  cyanide  and  silver  nitrate.     J.(    Bailai      Western 
Chem.  and  Met. ;  Mining  World,  Chics    i,   lug.  13,  1910. 

The  interaction  ol  potassium  cyanide  and  silver  nitrate 
is  generally  represented  by  the  equations: — 

(1).  2KCN     AgNO,     K  ig(<  \        K\i>   . 

(2).  K  \  ;(( A..  AgNO,  2AgCN  K.\n  . 
Experiments  wen-  mad.-  with  s  nilvei  nitrate  solution 
of  such  si  length  that  10  c.c.  were  jusl  sufficient  to  produce 
o  white  precipitate  of  silvei  cyanide  with  10  cc.  of  the 
potassium  cyanide  solution.  II  equation  (2)  be  correct, 
excess  of  silver  nitrate  should  be  present  after  20  c.c  of 
'he  silver  solution  have  been  added.  The  author  found 
however    that   25  c.c.    wen-    needed    before   a    reaction    for 

silver  nitrate   in   the   -olntion   could    be  obtained   with 

potassium  bichromate  or  sodium  arsenate.       \    S 

Co-operation   of  atmospheric   oxygen    in    thi    oxidation  ol 
oxalic  acid  by  thi    highei  \ganese.    [Dei 

mmationofava  tgen  and  of  oxalic  acid.  Sohroder. 

See  VII. 

Determining    ferrous    oxidi     in     silicates.     Dittrich     and 
Leonhard.     Set   VII. 

Analysis  of  amblygonite.     Cormimbeuf.     Set    VII. 

Determining  lead  contained   in   jlaxes  on   finished  art 
Roger-      Set    VIII. 

Determination     of    titanium     [in     ores].     Barnebey    and 
Isham.     Set   X. 

Destruction    of    cyanide.     Moir    and    Gray.     -s"     X. 

Analysis    of    manganese    hmii-.i.      Swan.      S         \ 

Fatty  are/-   [Sepal  I  and  liquid  fatty  acids]. 

Faehini      and       1 1.    i  -  \ll. 

Valuation  of  -<•"/'  stock.     Fahrion.     Set  XII. 

Hi  termination    of    filling    ingredients    in    miliar     mixings, 
Marcusson  and   Sinrichsen.     Set    XIV. 

Sensitin  glue.     Schmidt.     8«   XV. 

Detection  of  adulteration  of  bom  superphosphatt       Ma-mi 
\\  I. 

Determination  of  sugar  in  thi    beetroot  by  the  hoi  aqua 
digestion    method.     Stanek    and    Urban.     So     XVII. 

Iind  invert   sugar    in  Quaotin. 

■All. 
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Examination  of  honey.     ReioJbardt.     Set    XVII. 

Determination  of  glucose  [in  leather,  sugar  products,  etc.]. 
BLohnstein.     Si     \\  1 1 

Physical  chemistry  of  mill:  strum   pr, /Kind  by  Of    ust    of 
calcium  chloride.     Wiegner.     8«  MX  v. 

Standardisation    of    disinfectants.     Siras    \Y Ihcad    and 

others.     See  XIXr. 

.V(./>    >>»   (A.    Woodhead-Ponder  method  of  testing  disinfec- 
tants.    Hewlett     Set  XIXb. 

Alkaloid   reactions   with   perhydrol.     Schaer.     Set    XX. 

Atkalimetric  test  for  ityramidonc.      Lemaire.     Set    XX. 

Chloroform  for  anassthetic  purpose*.     Stadlmayr.      See  XX. 

Determination  of  sulphur  in  coke.    Holliger.    See  11a. 

Patent. 

Calorimetric  process  and  apparatus.     S.   \\  .  Parr.  I'rbana, 
111..  O.S.A.     Eng.  Pat.  1329,  Jan.  18.  1910. 

See  U.S.  Pat.  947,418  of  1910  ;  this  J.,  1910,  300.— T.  F.  B. 


Trade  Report. 

Output  of  certnin  minerals  and  metals  in  the  world.     Board 
of  Trade  J.,  Aug.   18,   1910. 

The  Colonial  and  Foreign  section  of  the  Mines  and  Quarries 
Report  for  the  year  1908  contains  a  table  showing  the  out- 
put of  certain  minerals  and  metals  in  the  United  Kingdom, 
British  Colonies  and  Possessions,  and  Foreign  Countries 
during  1908,  which  may  be  summarised  as  follows  : — 


Books   Received. 

Thihiyuhktii    Annual    Report    of    His    Majesty's 
■  Inspectors  of  Explosives  ;  being  their  Annual  Re- 
port for  THE  year  1909.   Wyman  and  Sons.  Ltd.,  Fetter 
Lane.    E.(\  ;    and   32.    Abingdon   Street,    Westminster, 
London.    S.W.     Oliver    and    Boyd.    Tweeddale    Court, 
Edinburgh;  or  K.  Ponsonbv,  Ltd.,  116,  Grafton  Street, 
Dublin.      1910.     Price  Is. 
GOVERNMENT    Report,    containing    117    pages   of    subject 
matter,   and   an   alphabetical  index.     The  subjects  dealt 
with  are  classified  under  the  following  heads  : — I.  Manu- 
facture.    II.   Storage.     III.    Packing   and  conveyance  of 
explosives.     IV.  Importation.     V.  Government  inspection 
and    search.     VI.    Report    of    Chemical    advisers.     VII. 
Working    of    the    Act    by    the  Local  Authorities.     VIII. 
Accidents.     IX.    Experiments.     X.    Use  of  explosives  in 
coal   mines.     XI.    Petroleum.     XII.    Carbide    of  calcium 
and  acetylene.     XIII.  Appendices. 

Report  of  the  Departmental  Committee  appointed  to 
inquire  into  the  dangers  attendant  on  the  use 
of  Lead,  and  the  Danger  or  Injury*  to  Health 
arising  from  dust  and  other  causes  in  the  manu- 
FACTURE of  Earthenware  and  China  and  in  processes 

INCIDENTAL      THERETO,      INCLUDING      THE      MAKING      OF 

lithographic     transfers.        Vol.    II.       Appendices. 

Wyman  &  Sons,  Ltd.,  109,  Fetter  Lane,  Fleet  Street. 

E.C.  ;  and  32,  Abingdon  Street.  Westminster,  London, 

S.W.  ;  or  Oliver  and  Boyd,  Tweeddale  Court,  Edinburgh  ; 

or   E.    Ponsonby.   Ltd",    116,   Grafton  Street,   Dublin. 

1910.  Price  Is."  9d.  [Cd.  5278.] 
This  Government  Report  forms  Vol.  II.,  Vol.  I.  having 
been  referred  to  in  this  J.,  1910,  pages  950  and  981.  It 
contains  128  pages  of  subject  matter,  in  which  occurs 
Appendix  LIV.,  which  is  of  value  in  the  perusal  of  the 
Report  being  a  "  Glossary  of  Technical  Terms  "  used 
therein.  See  also  this  J.,  under  VIII.,  page  1058. 
Bronzing  ;   Report  upon  the  conditions  under  which 

is    carried    on    in    factories    AND    WORKSHOPS. 


United 
Kingdom. 


British 

Colonies  and 

Possessions. 


Foreign 
Countries. 


Total  for  the 
World. 


Coal    Metric  tons 

Copper   „ 

Pine  gold      Kilogs. 

Iron    Metric  tons 

Lead  ,, 

Petroleum „ 

Salt     

Fine  silver   Kilogs. 

Tin Metric'  tons 

Zinc  „ 


265,725,704 

588 

24 

4.925,238 

21,366 

1,873,550 
4,207 
5,133 
5,926 


40,289,442 

78,117 

392,056 

659,805 

220,115 

781,662 

1,671,600 

1,269,577 

62,468 

116,835 


762,143,133 

711,533 

263,250 

42,520,842 

781,735 

36,402,087 

13,013.526 

4,785,089 

45,357 

657,299 


1,068,158,279 

790,238 

655,330 

48,105,885 

1,023.216 

37,183,749 

16,558,676 

6,058,873 

112.958 

780,060 


The  quantities  of  iron  and  of  other  metals  included  in  the 
above  table,  are  those  which  are  considered  obtainable 
from  the  ores  raised  in  the  countries  in  question,  and 
must  not  necessarily  be  taken  as  a  measure  of  the  metal- 
lurgical industries  of  those  countries.  The  total  value 
of  tin  figures  shown  in  the  table  may  be  roughly  taken 
as  representing  about  £818,000,000. 

The  value  of  the  coal  produced  in  the  world  in  1908. 
1,068,158,000  tons,  is  estimated  at  more  than  £409,500,000. 
The  following  tisiurc.-  show  the  main  sources  from  which 
the  coal  supply  of  the  world  is  obtained  : — 


E.  L.  (  'ollis,  W.  S.  Smith,  and  R.  E.  So.uire.  Wyman 
and  Sons,  Ltd.,  Fetter  Lane,  London,  E.C.  ;  Oliver  and 
Boyd,  Tweeddale  (kmrt,  Edinburgh  ;  E.  Ponsonby,  Ltd., 
116,  Grafton  Street,  Dublin.  [Cd.  5328.]  Price  4Jd. 
See  also  pages  1062  and  1077. 

Mines  and  Quarries  :  General  Report  and  Statistics 
for  1908.  Part  IV.  Colonial  and  Foreign  Statistics. 
[Cd.  5284.]     Price  Is.  8d. 

This   part   of   the   Report   includes   statistics   relating  to 
persons  employed,   output,   and  accidents   at   mines  and 


Countries. 

1907. 

1908. 

Quantity. 

Value. 

Quantity. 

Value. 

Metric  tons. 

435.783,000 

272.129,0(10 

205,7. 

47,878,000 

36,75:',. 

26,000,000 
23,705,000 

£ 
126,242.000 
120,52s. hi  to 
77,531,000 
13,390,1100 
22JO18,000 
Not  stated 
15,986,000 

Metric  tons. 

377,250.0110 

265. 726, 000 

215.286,000 

48,966,000 

37,384,000 

25,059,000 

23,558,000 

£ 
1011,305,000 
116,599,000 
85,140,000 

1 1.926,000 
23,694,000 

15,223,000 

V.. I.    \\I\\.  \...   IT. i 
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3  Barries  in  iin    British  colonic*  and  id  foreign  oounti  ■ 
uring  1908.     (See  also  p.  332.  i 

BuiXBTIK  "i  rill  IMPERIAL  [nstitdtb.  Vol  \iii 
No.  2.     Pi  ici   i 

I  mi-  i~-ii>-  of  the  Bulletin  contains  th<  results  of  invi   I 

lions  in  connection  with  wheats  i i  African  Colonies  and 

India,  sunn  hemp  from  India,  robbers  from  the  We  I 
Indies  and  Nyasaland  i  also  notes  on  the  cultivation  and 
preparation  of  the  ground-nut  and  of  "  bright  "  tobaccos, 
tin-  relative  vain,  ol  the  principal  tanning  materials,  the 
manufacture  of  hydraulic  cement  from  blasl  furnace  slag. 
on  Heixtu  In  West  Africa,  etc, 

Kimm  k  (1910  10)  Act,  1910.     Motob  Spdht.     Copi  oi 

Ki  .;,  i  ITION8  MADS  in  Til  K  (  o\i  \i  issios  BBS  ok  (  l  8TOMS 

iso   Excisi    i  \oi.K  Si,  no»  84  (0)  o»  the   Fdmnct 
(1909  10)  Act  1910.     880.     Price  hi. 

The  Analysis  ok  Silicate  \m>  Carbonate  Hoc  ks.  !'•> 
W.  P.  Hillkbkam).  I'.s.  Qeological  Survey,  Washing 
ton.     Bulletin  No.  422.     A  revision  ol  Bulletin  No.  305. 

Bvo  volume  of  232  pages,  with  a  combined  name  and 
subject  index  covering  sev<  n  pages,  devoted  to  a  description 

of   the    various    methods   for   tin    analysis   of   silicate   and 

carbonate  roi  k~. 

'I'hk  PURCHASE  of  Com.  nv  Tin:  GOVERNMENT  VNDER 
BPBCmcATIONS,  with  ANALYSES  oi  COAI  DELIVERED 
FOB  iiik  1ms,  u.  Year  1908-9.  By  Q.  S.  POPE.  D.S. 
Qeological  Burvey,  Washington.     Bulletin  No.  428. 

8vo  volume  consisting  of  80  pages  of  subject  matter, 
including  an  index. 

Retort  of  the  Principal  Chemist  of  the  GOVERNMENT 
Laboratory,  upon  the  Work  of  the  Laboratory,  for 
the  year  ended  31st  March,  1910.  With  Appendices. 
Presented  to  both  Houses  of  Parliament  by  command 
of  His  Majesty.  [See  under  XVHI.,  page  1073.]  Darling 
and  Son.  Ltd.".  34 — 4(1.  Bacon  Street.  K.  1910.  Price  3d. 
[Cd.  5283.]  VVyman  and  Sons.  Ltd..  Fetter  Lane.  E.C.  ; 
and  Oliver  and  Boyd.  Twceddale  Court.  Edinburgh  ; 
E.  Ponsonby.  Ltd..  Ilti.  (Irafton  Street,  Dublin. 

A  Text-book  of  Physical  Chemistry,  Theory-  and 
Practice.  By  Ahthi  k  \V.  Kweli..  Ph.D.  J.  and  A. 
Churchill,  7.  Great  Marlborough  Street,  London.  1910. 
Price  9s.  fid. 

8vo  volume,  containing  362  pages  of  subject  matter,  with 
102  illustrations.  153  tables,  and  an  alphabetical  index. 
The  text  is  classified  as  follows: — I.  Cases,  vapours,  and 
liquids.  II.  Thermodynamics.  111.  Solutions.  IV.  Thei 
moehemistrv.  V.  Light.  VI.  Chemical  kinetics.  VII. 
Chemical  statics.  VIII.  Electrolytic  conduction.  IX. 
Potential  differences.  X.  Gaseous  jona>  radioactivity. 
The  introduction  is  one  setting  forth  the  symbols  to  be 
used  in  the  work,  denning  the  units  employed,  errors 
encountered,  and  describing  apparatus  to  l„    used.  etc. 

Conduction"  of  Electricity  through  Gases.  a\i>  Radio 
activity.  A  text-book  with  experiments.  By  R.  K. 
M,  i  LUNG,  M.A..  D.S,..  Lecturer  in  Physics,  University 

•  ■I  Manitoba.     J.  and  A.  Chun  hill.  7.  Great  Marlborough 
i.  London,  1910.     Price  7s.  lid. 

8vo  volume,  containing  232  pages  of  subject  matter,  with 
75 illustrations,  prefaci .  and  alphabetical  index,  s  of  subjei  te 
and  names.  The  subject  matter  is  classified  as  follows  : — 
I.  Introductory  experiments  on  electric  discharge.  II. 
Apparatus  anil  general  methods.  111.  Cathode  rays. 
IV.  Rontgen  rays.  V.  other  sources  of  ionization. 
VI.  Ions  as  nuclei.  VII.  Radio-activity,  and  exp 
on  radio-active  sult-tanees.  VIII.  Complexity  ot  radia- 
tions, ix.  CeneraJ  properties  'if  radiations.  X.  Special 
properties  and  constants  of  the  rays.  XI.  Uranium  X.. 
Thorium  X..  Actinium  X.  XII.  Emanations.  XIII. 
Excited  activity.  XIV.  Si>ceial  method  of  analysis  by 
absorption  curves.     XV.  Radioractivitj  of  the  atmosphere. 


*New  Books. 

Aril.  Hi.  I'.  K  \.:  Laboratoriumsbuch f.  die  Zement- 
Industrie.      (VIII,    97     B.     m.     33     Abbild   ■  1910 

M.  4. .10.     Hall,-.  W.  Knapp. 

Ariliu--,  M.:  Klenioiite  del  physiologischen  Chemie. 
I  leutseh  v.  Johs.  Starke.     :t    cot 

,i     verm.    Aull.     (VI,    363   S.    m     IS    Abbildgn.)    Id     - 
I.,  ipxig,  .1.   \.  Barth      nun.     I  loth  u 

Benson,  II.  T. :  Benson's  compendium  on  mines, 
mining,  minerals,  ores,  rocks,  weights  ■■(  m<  tajs  ami  rocks, 
effect    of    hint    on    various   substam  ure, 

lanks  and  piping  ;  atomic  weight*  explained,  i  bemical 
symbols,  etc.  Denver,  Colo  .  11,11  a  \\  ilhan,-.  |  1942  1948 
Stout  St..   1910.]    e.  "mi.     lor.  p.  .1.  D.  limp  leath.,  $2. 

Bloutt,  M. :  Nouvclles  manipulations  de  i  himie,  exeri  ices 
inatii|ues  corrcs]iondant  an  n, niveau  precis  de  chimie  de 
MM.  July  it    Lespieau,   preface  ,1,-  R.   Lespieau,  fasc.   1. 

■  lass,,  ,|e   se,  nude   et    de    piemii a,    I      it     I).     3''     <-< lit. 

in  1(1.     Paris,   Hachette.      1910.     2  fr. 

Boekr,  lh  11.  K.  :  Uebersicht  der  Mineralogie,  Petro 
graphic  u.  Geologic  der  Kalisalz-Lagerstatten.  [Aus  : 
■'  Illustr.  Jahrb.  d.  Wirtsch.  u.  Techn.   im  deut.  Kali 

Hergbau."]  (50  S.  in.  Fig.)  Lex.  8°.  Berlin.  Monlaii 
Wring.     1910.     (loth  M.  3.60. 

Bollenbarh.  Dr.  H.  :  Lahnratoriumsbuch  f.  die 
Tonindustrie.  (X.  80  S.  m.  27  Abbildgn.)  1910.  Hall.-. 
W.   Knapp       M.  3.60. 

Crookex,  Sir  Win.:  (in  Scandium.  Pait  2.  Itn. 
Dulau.     London.     1910.     Nit.  Is.  (id. 

I)inn.*ttilt.  Dr.  M.  :   Anl, at ungzur vereinfachten  Elemen 
taranalyse    f.    wissenschaftliche    u.    technische    Zw  ■  ke. 
3.  Aufl.   (139  S.  m.  Abbildgn.)  8°.   Hamburg, 0  Ueissner's 
Verl.     1910.      M.  3. 

Doelttr,  C. :  Die  Elektrizitiitslcitung  in  KryataUeB 
bei  hohen  Temperaturen.  [Aus:  " Sitzungsbor.  der  k. 
Akad.  d.  Wiss. "|  (63  S.  m.  18  Fig.)  gr.  8°.  Wien.A.  Bolder. 
1910.     M.  2.25. 

DoeUer  u.  H.  Sirk  :  Beitrag  zur  Radioaktivitat  der 
Minoralo.  (1.  Mitteilg.)  [Aus  :  "  Sitzungsber.  d.  k.  Akad. 
d.  Wiss."]  (10  S.f  gr.  8::  Wien,  A.  Bolder.  1910. 
35  Pf. 

Domek,  E.  :  Das  Emissionsspcktrum  des  I'.i-ciioxmIs 
im  olektrischen  Lichtbogen.  (Aus  :  "  Sitzungsber.  d.  k. 
Akad.  d.  Wiss."]  (KS  S.  m.  1  Taf.)  gr.  8  ,  Wien,  A. 
Holder.     1910.     70  Pf. 

Exner,  Dr.  F. :   UberRadiumforschung.  Vortrag.    _'!v 
Wien.  A.  Haider.     1910.    fO  Pf. 

Fabrikanien-Adrestbuch,     dentsches.     Kin     Verzeii  hnis 

v.  lib.  20(1(1(1  reiiommierten  u.  lei  kanteii  u. 

Produzenten  des  Deutschen  Reichee,  m.  genaner  An. 
ihrer     Bpezialerzeugnisse,     Arbeitersahl,      Betriebskrttte 
USW.     .lahrg       1910    11.        (XIV.    331,.    76,     14  n.   26    - 
Lex.  s.     Leipzig.  Schulze  and  Ob.     Cloth  M.  15. 

Ftmvdle,  Dr.:  La  physico-chimie,  son  role  dans  lee 
phenomenes     naturela     astronomiqui  iques     ■' 

biologiques,  in-8°.     Paris.  Schleicher.      1910.      I   fr. 
i ■.Is.  2  fr.  45. 

Felten,    die*,    Seifcn     ».     Qlyza  nttigen 

Maleritditn    ihr    Set  methoden     tm 

Vnterauchvmg    von    .         Hrsg.     vom    Verband    <l<r 

Seifenfabrikanten  Deutechlands.  (VIII,  '.'2  s.  m. 
Abbildgn.)  8°.  Berlin.  J.  Springer.  1910.  Cloth  M. 
2  I". 

Fischer,  E.:    Introduction  to  the  preparation  of  organic 
compounds;     tr.    with   author-   sanction   from   the   new 
8th)  German  ed.    by    R    V.    Stanford      X.V..    Van    ' 
trand.     1910.      194  p.  il.    12         $1.25 

nnpp.  M.  :  Plaster,  overburnt  gypsum  and 
hydraulic  gypsum  :  an  essay,  dea  ribing  the  various 
products  obtainable  by  beating  and  calrining  of  native 
-urn.  II.  with  numerous  photographs  of  microscopic 
-  rtions;  tr.  by  I>r.  W.  Mi,  haelis.  jr.  (hi...  Cement  and 
registering  News.      1910.     c.  47  p.  il.  8°.     ."si . . 
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f.       Brcnnerei 

Adressbuch   der 

Xr.     36.     Juni 

Sachsenhausen 


Primmer,  Dr.  W. :  Chemie  u.  Physiologic  der  Milch. 
Kurzes    Lehrbuch    f.     Human-    u.     Vetenn&rmadiziner, 

Nahrungsuiittek  heniiker  a.  Studierende,  Bowie  Mikh- 
wirtsehaftlcr.  Xebst  e.  Kinkitg.  v.  Prof.  Dr.  ZieU; 
■"*■"»»""  :  "  Bau  u.  Fonktion  der  Mikhdnis,  ."'  (XII, 
364  S.  m.  37  Abbildgn.)  gr.  8°.  Berlin.  P.  Parey.  1910. 
Cloth  M.  10. 

Hebing,  ('.  :    Die   Materialien  des   Maler-.   Anstreicher-, 
Lackicrer-.    Tiincher-    u.    Vergolder-Qewerbes.     (315   S.) 
9  .      Mum-hen.  G.  D.  W.  t  allwey.      1910.      M.  6. 

Jahrbuch,  illustriertes.  der  Wirtsckaft  u.  Technik 
im  deutschen  Kalisalz-Bei  gbuii.  in  Verbindg.  m.  hervorrag. 
M.nnern  der  Wissetisehatt  a.  Praxis,  hisg.  v.  Dr.  Alb. 
Stange.  Nebst  :  Reichs-Kaligesetz  (naeh  den  Besehliissen 
des  Reicustages  in  3.  Leiung),  m.  e.  krit.  Einleitg. 
I VI II.  00$  u.  15  S.  m.  Abbildgn.  n.  2  Taf.)  30,5x21.5  cm. 
Berlin,    Montan-Verlag.     1910.     M.  18  :  Cloth  M.  20. 

Krische.  Dr.  P.  :  Das  Kalisj  rndikat  u.  seine  Propaganda. 
[Ana.:  "  Illustr.  Jahrb.  d.  Wirtech.  u.  Teehn.  im  deut. 
Kalisalz-Bersibau."]  (43  S.)  Lex.*  8°.  Berlin,  Montan- 
Verlag.     1910.     i  loth  M.  4. 

A    ..       r.      Dr.      B.  :        Mitteilungen 
u.    Presshefefabrikation.     Xebst    Ann.  : 
Lieferanten    f.     das     Brennereigewerbe. 
1910.     (32    S.     m.     Abbildgn.)     kl.     8°. 
(Mark.  (  hausseestr.  8°).     Selbstverlag.     50  Pf. 

Luff.  Arthur  P.  and  Candy,  H.  C.  H.  :  A  manual  of 
chemistry,  theoretical  and  practical  inorganic  and. 
organic.  New  and  Enlarged  Edition.  12mo,  pp.  638. 
Cassell.  London.     1910.     Net  7s.  6d. 

iloser,  A.  :  Die  elektrolytiflchen  Prozesso  der  organis- 
chen  Chemie.  Under  Mitwirkg.  v.  Prof.  Dr.  F.  Haber 
verf.     (XVI,  207  S.)     W.  Knapp.     1910.     M.   10. 

Xicholls,  Dr.  H.  A.  A.  :  Manual  do  agriculture  tropical. 
Traducido  del  incles  con  autorizacion  del  autor  y  de  los 
editores  por  H.  Pittier.  2.  ed.  castellana  revisada  y 
considerablemente  aumentada.  (XVI,  314  S.  m.  43 
Abbildgn.)  gr.  8°.  Friburgo.  1910.  Freiburg  i/B., 
Herder.     M.  4.     Cloth  M.  5.20. 

Xierenslein,  Dr.  M.  :  Chemie  der  Gerbstoffe.  [Aus : 
"  Sammlg.  chem.  u.  chemisch-techn.  Vortr.ge."|  (58  S.) 
Lex.  8  .     Stuttgart,  F.  Enke.     1910.     M.  1.20. 

Photographie    u.    Reproduktionstechnik    (Chemigraphic, 

Lichtdruck.  Heliogravure).    Lexikon  der .     Bearh.  u. 

brag.  v.  Prof.  G.  H.'Emmerich.  2.  Halfte.  (XIVu.S.481— 
944  m.  Abbildgn.  u.  18  Taf.)  Lex.  8°.  AVien,  A.  Hartleben. 
1910.     M.  5.     Complete  M.  10— halfmor.  M.  12.50. 

SeUberg,  Dr.  H.  :  I.  Abbau  des  Morphothebains. 
(Ein  Beitrag  zur  Morphhiforschung.)  II.  Uber  einige 
Additionsprodukte  zvklischer  Basen  m.  Hvdrochinon. 
(35  S.  m.  2  Tab.)  gr.  8°.  Berlin,  R.  TrenkeL  1910. 
M.  2. 

Ricfoir.  M.  M.  :  Lexikon  del  Kohlenstoff-Verbindungen. 
3.  Autl.  (In  otwa  30  Lfgn.)  1—3.  Lfg.  (S.  1—480.) 
Lex.  8°.     Hamburg,  L.  Voss.     1910.     Each  Lfg.     M.  6. 

SilzitngAeriehte  der  Heidelberger  Akademie  der 
Wi-senschaften.     Heidelberg,  C.  Winter. 

Fran?.,  a.     H.  :     I'ber    die     Bildnng  der    Aminosauren 

in     den     PHanzen      u.     iib.     die  Einwirkung     v. 

Formaldehvd    auf      <  'vankalium.  1.     Theoretiacher 
Tl.      (54    S.)     1910.   M.    1.80. 

Qattermmm,  L.  :  Die  Merkaptane  des  Anthrachinoina 
u.  e.  neue  Klasse  schwefelhaltiger  Farbstofie 
(Disnlfidfarbetofie).     (18  S.)     1910.     90  Pf. 

Tumlirz.  0.  :  i'ber  die  Voluinkontraktion,  das  Diehtc- 
maximum      u.     den      Binnondrm  k      der      Mischungen     v. 

Athylalkolhol  u.  Wasser.  [Aus  :  "  Sitzungsber.  d.  k. 
Akad.  d.  Wiaa."]  (25  S.  m.  2  Fig.)  gr.  8°.  Wien, 
A.  Holder.     1910.    80  Pf. 

Vogtl.  Dr.  E.,  Taschenbuch  der  Photographic.  Ein 
Leitfaden  f.  Anfiingcr  u.  Fortgeschrittene.  liearb.  v. 
Paul  Hanneke.  23—25.  Aufl.  83—91.  Taus.  Mil  149 
Abbildgen.,  21  Taf.  n.  e.  Ann.  v.  21  BiHvorlagan.  (VIII, 
336S.)kl.  8°.     Berlin,  G.  Schmidt.     1910.    ClothM.  2.60. 


WttUack,  Prof.  (>.  :  Tabellen  zur  chemischen  Analyse 
zum  Gebraueh  im  Laboratorium  u.  bei  der  Repetition. 
1.  Tl.  :  A.  Theoretisehes  u.  B.  Vtrhalten  der  Elemente 
u.  ihrer  Verbindgn.  2.  Tl.  :  Methoden  zur  AufSndg.  u. 
Trenng.  der  Elemente.  4.  Aufl.  (09  S.)  gr.  8°.  Bonn, 
A.  Marcus  &  E.  Weber.      1910.     Cloth  M.  4. 

•Compiled  by  H.  Grevel  and  Co.,  33,  King  Street,  Caveat 
Oarden.  London.  W.c,  from  whom  all  the  works  In  the  preceding 
list  can  be  obtained. 


Patent  List. 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  ease  of  Applica- 
tions for  Patent*,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  tnontlis  of  the  said  dates. 


I.— GENERAL  PLANT;    MACHINERY. 
Applications. 
19,425.  Van  der  Made.     Filters.     [Fr.   Appl.,   Feb.    hi. 
1910.]*     Aug.  IS. 
19.473.  De  Guide  and  Briart.     Sei  under  V 
19.617.  Humphrey.    Raising  or  forcing  liquids.    Aug.  22. 
19,644.   Haas.      Deodorising  waste  gases.     Aug.  23. 
20,041.    Ramcn.      Channel  furnaces.*     Aug.  27. 

Complete  Specifications  Accepted. 

14.251  (1909).  Weiser.     Stills.     Ana.  24. 

20,880  (1900)  and  6315  (1910).  Lcask.  Apparatus  for 
cooling  water  or  treating  air  or  gases  with  liquids.  Aug.  31. 

20,919  (1909).  Maxaner.  Apparatus  for  removing  dust 
from  gases.     Aug.  24. 

24,805  (1909).  Johnson  (Koopp  und  Co.).  Absorption 
of  gas  from  a  mixture  of  gases  by  hot  liquor.     Aug.  31. 

27,457  (1909).  Gaede.  Apparatus  for  producing  high 
vacua.     Aug.  24. 

30.070  (1909).  Haddan  (Aktiebolaget  Separator).  Cen- 
trifugal separators  with  filtering  apparatus.      Aug.  31. 

24(19  1 1910).  Erith.  Separation  of  suspended  matter  or 
impurities  from  gases  or  vapours.      Aug.   24. 

II—  Ft'EL ;     GAS;     MINERAL   OILS    AND   WAXES. 

DESTRUCTIVE  DISTILLATION;    HEATING; 

LIGHTING. 

Applications. 

19.104.  Fabry.  Horizontal  or  inclined  non-regenerativi 
coke  ovens.*     Aug.  15. 

19,155.  otto  und  Co.  Recovery  of  tar  and  ammonia 
from  distillation  gases.  [Ger.  Appl.,  Sept.  22.  1909.]* 
Aug.   15. 

19  181.  Schachtel.  Production  of  a  combustible  gas. 
[Ger.  Appl..  Jan.  8,  1910-1*     Aug.  16. 

19.422.  Piggott.  Manufacture  of  artificial  fuel.    Aug.  18. 

19,562.  Otto  und  Co.  Obtaining  ammonia  from  bo< 
tar-free  distillation  cases.  [Ger.  Appl.,  Oct,  25,  1909.]* 
Aug.  20. 

19,653.  Hall-Brown.  Gas  producers  of  the  rising  grate 
type.     Aug.  23. 

19,081.   Felizat.       Furnaces  for  making   w 1  charcoal 

[Comprised  in  No.  5010,  Feb.  28,  L910.]*     Aug.  23. 

19,761.  Gilbert.     Solvent  lor  carbon.     Aug.  24. 

19,939.   Ely  and  Rollason.    Treatment  of  coke.    Aug.  2ft 

Complete  Spei  rncATioNS  Accepted. 

11.359  (1909).  Kamo  and  Naka.  Freeing  petroleum  dS 
from  smoke-pn.dueing  elements.      Aug.   24. 

16,217  (1909).   Reynolds.     Gas  producers.      \ug.  24. 

hi. 157  (1909).  Denner-Meler.  Treatment  of  mineral ou| 
and  their  distillates.      Aug.  31. 

hi. 196  (1909).  Johnston  and  Clark,  i  .,e  manufacture, 
Ang.  31. 
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-V..125  (1900).    (Ml,,    ffilgcMtook    (ok.    4  >v .  ,,    «...    ,(),,„ 

\niil  Co.).    Coke  ovens.     Aug.  31. 

1910).   Blake  and  Smart.     Kiln-  for  decarbonising 

ami  revivifying  animal  charcoal.     Aug.  24. 

''In     BenninghoS  and   Klonne.     Gaa-flred  retort 

oven  ;»t 1. 1  like  mi ,  n     \,,...  24. 

U543  [1910     Ii.uk     Qaa  washers.     Ane.  31 

1890  (1910).   Kros.     Coke  ovi  ns.      iug.  31. 

8802  (1910).  Sandmarm.     Gaa  producer*.     Aug.  81. 

8813  (1910).   Fabry.    Regcnerativi  ooke  ovens    Ana  24 

8389  (1910).  Benninghofl     and     Klonne.      Gaa    retort 

ranu  si. 

HI.    TAB  AMI  TAR  PRODUCTS. 

Al  11  n  mOHS. 

19.156.  i  in.,  and  I  to.     Sei  iinAr  II. 

19.340.  Johnson  (Kallc  and  Co.).  Manufacture  o( 
nitrogen  compounds  ol  aeennphthenr  ami  c-uloiirinu 
malt,  re  therefrom.*     Xuu.   17. 

19.341.  Kalle  un,l  (',,.  Manufaotnre  of  an  oxidation 
product  of  aoenaphthene,  [Ger.  AppL,  Aug.  17.  1909.1* 
Aug.    1 7. 

OOJOUTl    Sii:,  iKi< -atiijxs  Accepted. 

I  <'■.:(  1 2  1909).  Wetter  (Chem.  Fabr.  (iriinau.  Landshoff, 
und  Meyer).    Manufaotnre  of  anthraquinone.    Aug.  24. 

23,766  (1909).  Hugendivk.  Continuous  distillation  of 
tJir.      Aug.   24. 

IV.     COLOURING   MATTERS  AND  DYES. 
Applications. 
19440.  Johnson     Kalle  und  i  ... i.     See  under  III 
19,487.  Newton    (Bayer    and    Co.).     Manufacture    of 

tnsazo  dyestuffs.      Aug.    19. 

19,646.  Newton  [Bayer  und  Co.).  Manufacture  of  azo 
dyestuffs.     Aug.  20. 

20,02f..  Newton  (Bayer  und  Co.).  Manufacture  of  azo 
dyestuffs.     Ang.  27. 

Complete  Spbcificattos  Accepted. 
18,822  (1909).  Ransford     (Cassella    und    Co.).     Mann- 
lure    of    sulphide    dyestuffs    derived    from    earbazolc 
Vug.  24. 

V.     FIBRES;    TEXTILES;     CELLULOSE;     PAPER. 
Applicatioss. 

19,142.  Schwalbe.  Obtaining  cellulose  from  vegetable 
fibres.     [Ger.  Appl.,  Aug.   14,   1909.]*     Aug.  15.    ' 

19,168.  Hfibner.     Finishing  artificial  silk.     Aug.  15 

19,172.  Marks  (Middleton).     Set    under  IX. 

19,473.  De  Guide  and  liriart.  Protecting  textile  fibres, 
-.  etc..  from  the  aetion  of  acids  and  acid  salts* 
Aug.   19. 

Complete  SPEcmcATioirs  Accepted. 
9,150  (1909).  Smith.       Production  of  useful  produete 
from  Cyperu*  Papyrus  and   other   tropica]  aquatic  plants 
Aug.  31.  r 

19,211  (1909).  Drews  and  Bennett.  Extraction  of  fibre 
from  fibrous  vegetable  matter.     Aug.  31. 

20,693  11909).  Leclaire.  Manufacture  of  viscose  and 
similar  compositions.     Aug.  31. 

23.1.25  (1909).  Deiss.  Manufacture  of  cellulose 
Aug.  24. 

57(1919),      Parkin  and  Williams.      Xon-inflammable 
■  'I'lluloid  or  celluloid  substitute.     Aug.  21. 

VI     -BLEACHING;    DYEING;    PRINTING- 
FINISHING. 

APPLIC  ITIONS. 

19.117.  Knecht,  and  Spence  and  Sons.  Ltd.  ]>is. 
charging  dyed   textile   fibres.      Aug.    16. 

19,133.  Hiirton.  Carbonised   fabrics  and    then    produc- 
[U.S.  Appl.,  Aug.   IS,  1909.]»     Aug.   i.-j 

19,954.  Heberlein  und  Co.  Apparatus  for  drying  fabrics 
pwiss  Appl..  Aug.  28,  1909.]*     Aug.  2(5. 


Coin  I  ,  i,,n     \,  .  ,  tTMD. 

19,926  (1909).   Woo  ter.      Trcatmenl  o      il 
a-  belting,  fire  oi  garden  hose,  i  tc.     Vug.  31. 

VLL— ACIDS;    ALKALIS;    SALTS;    NON-METALLIC 
ELEMENTS. 

\l'l  I  II    VI  IONS. 

,1''1,"'  "''in\.     Manufai  run  ol  am mum  nitrate  and 

ohlonde.     Aug.  15. 

111  163.  Sulphates,  Ltd.,  Thwaites,  and  Ralph.  Obtain- 
ing iron,  zinc,  and  cobalf  compounds  from  Imp.. a-  oontain- 
ing  metallic  compounds.     Aug.  15. 

19,166.  mi id  Co.     Set  under  II 

19,249  to  19,261.  Johnson  (Badische  And,,,  und  Soda 
rabnk).  Manufacture  of  ammonia  and  catalytic  agents 
for  Dae  therein.    Aug.  16. 

19,836.  Hildebrand!  Liquefying  carbonic  and.  [Oer. 
\ppl..  June  3,   1910.T*     Aug.   17. 

19,662.  Otto  und  Co.     Set   under  II. 

19,662.  ('hem.  Werke  „„■„,.  Dr.  H.  Bvk.  Process  for 
dehydrating  perborates.  [Ger.  Ai.pl..  Aug.  21.  1909  1* 
Aug.  20.  ' 

19,002.  MagneeiteCo.  Freeing  liquefied  carbon  dioxide 
from  air.     [Ger.  Appl..  Aug.  21,  1909.J*     Aug.  22. 

19,677.  Wedekind  und  Co.  Production  of  granular 
sodium  biohromate.  [Qer.  Appl.,  April  l-  pun  i* 
Ang.  23.  '' 

19,679.  Deiss  and  Fournier.  Manufacture  of  oxalic  and 
other  organic  acids  and  other  oxygenated  products  of 
carbon.     [Fr.  Appl..  Sept.  2,  1909.]*     Aug.  2.1. 

19.778.  Johnson  (Badische  Anilin  und  Soda  Fabrik) 
Manufacture  of  ammonia  and  catalytic  agents  for  use 
therein.     Aug.   24. 

20021.  Smith,  Utilising  the  waste  sediments  from 
solutions  of  bleaching  powder.*     Aug.  27. 

20,048.  Emanuel.  Manufacture  of  sodium  aluminate. 
[U.S.  Appl..  Sept,  29,   1909.]*     Aug.  27. 

Complete  Spbi  ipications  Accepted. 

12,106  (1909).  Oarriok  and  Pattison.  Preparati(1n  of 
iron  compounds.     Aug.  31. 

18.94..  (1909).  Beindl.  Production  of  hydrocyanic  acid 
and  cyanides.     Aug.  24. 

20,907  (1909).  Nydegger,  and  Wedekind  und  Co. 
Manufacture  oi   purr  ammonium  nitrate.      Ang.  31. 

28.755  (1909).  Yon  Soblippenbach.  Recoverim-  ,.a«c 
rich  m  sulphur  dioxide  separately  fron  n  therein, 

in  roasting  and  oxidii  ing   proi 

VIII       CRASS;    CERAMICS. 

Applications. 

19.233.  Sonntag  and  Sonntag.  Process  for  enamellinc 
metal.*     Aug.   16. 

19.428.   Woodall.        Kilns     for     burning     rjotten 
Aug.   18. 

19,55.1.  Bicheroux.  Manufacture  of  rolled  plate  glass 
for  mirror  glass.*     Aug.  20. 

Complete  Spectpicatiom  Accepted. 

12,180  (1909).  Denni-.  Kiln  for  firing  pottery,  enamel 
ware,  glass  ware,  enamelling,  etc.     Aug.  31. 

IX.     BUILDING  MATERIALS. 

\iii  |l    VI  [OHS. 

I'.'. 172.  Marks  (Middleton).  Impregnating  wood  and 
other   fibrous   materials.*      Aug.    15. 

19,346.  Accettola.  Manufacture  of  artificial  marble 
Aug.   17. 

I".808.  Ril.lie.  Utilising  volcanic  or  other  infusible 
roek  to  make  industrial  ol  other  objects.*      A 01 

19.8(iii.  Gebr.  Siemens  und  Co.    Mannfaoture  of  Grepn 
tricaUy    conductive    materials.     [Ger.    Appl.     ■••      i 
i"-i9.T     Aug.  25.  PP  ' 

Complete  Spei  mi  itii  KS  Ao  kptel). 

18.727  (1909).  Hemming  and  Kennett.  Brick  and  lime 
k  Ins.      Aug.   24. 

18.99?  (1909).  Xash.     Cement  kiln.     Aug.  24. 
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•2X996  (1909).  Goddard.  Compositions  for  building  and 
like  purposes.     Aug.  31. 

24.584  (1909).  De  Oodemberg.  Making  cement  for  the 
manufacture  of  artificial  paving  blocks,  etc.     Aug.  2* 

X.— METALS:    METALLURGY.  INCLUDING 
Kl.Ki  mw  ^METALLURGY. 

Applications. 

19,275.  Scott     Treatment  of  complex  ores.*     Aug.  16. 

1'.>.27S.  Kern.  Smelting  and  casting  pure  magnesium 
ami  magnesium  alloys.     Aug.   16. 

19.449.  Martin.  Separation  by  magnetic  influence  of 
zinc,  copper,  and  other  sulphide  ores.     Aug.   19. 

19,518.  Gabriel.     Alloy.     Aug.  20. 

19,620.   Dunham-Massey.     Blast  furnaces.     Aug.  22. 

l;i.T72.  Ruthenburg.  Electrolytic  production  of  anti- 
mony.    Aug.  24. 

19'.962.  Siemens  and  Halske  A. -(J.  Manufacture  of 
metal  tubes,  especially  of  tantalum.  [Ger.  Appl.,  Oct.  7, 
1909.]*     Aug.  26. 

r   20,046   and   20.047.  Emanuel.         Processes  of   treating 
ores.     [U.S.  Appls.,  Sept  29,  1909.]*     Aug.  27. 

Complete  Specifications  Accepted. 

13,625  (1909).  Merton  and  Ridge.  Roasting  furnaces. 
Aug.  24. 

16,940  (1909).  Heskett.     Manufacture  of  steel.   Aug.  31. 

19,764  (1909).  Timm.     Production  of  metals.   Aug.  31. 

22,394  (1909).  Talbot.  Converters  for  refining  iron  and 
steel.     Aug.  24. 

25.244  (1909).  Kjellin.  Treatment  of  oris  in  blast 
furnaces.     Aug.  31. 

28,755  (1909).  Von  Schlippenbach.      See  under  VII. 

672  (1910).  Mulacek  and  Hatlanek.  Electric  induction 
smelting  furnaces.     Aug.  31. 

5916^(1910).  Barbanson  and  Lepersonne.  Open-hearth 
process  of  refining  steel.     Aug.  24. 

7315  (1910).  Wagner.  Granulation    of    metals,    etc. 

Aug.  31. 

XL— ELECTRO-CHEMISTR  Y. 

Applications. 

19.804.  Reid.     Electric  furnaces.*     Aug.  24. 

19.805.  Raid.  Means  for  regulating  electrodes  of  electric 
furnaces.*     Aug.  24. 

19,866.  Gebr.  Siemens  und  Co.     See  under  IX.  < 

Complete  Specification  Accepted. 
23,351  (1909).  British  Thomson-Houston  Co.     (General 
Electric  Co.).     Refractory  insulating  materials.     Aug.  31. 

XII.— FATS;    OILS;    WAXES. 
Applications. 

19.150.  Newton  (Bayer  und  Co.).  Medicinal  soaps  and 
process  of  making  them.  [Addition  to  Xo.  10,075  of 
1909.]     Aug.  15. 

19,494.  Wolffenstein.       Soaps     containing     (leroxides.* 

Aug.  19. 

Complete  Specification  Accepted. 

3579  (1910).  Dussich.  Recovery  and  purification  of 
lubricating  oil.     Aug.  31. 

XIV.— INDIA-RUBBER;  GUTTA-PERCH  V 

Applications. 
Manufacture  of  artificial  india-rubber. 


19,502.   Bradlev. 
Aug.  19. 

19,676.  Rankin  and  CUrkson. 
from  rubber  and  analogous  trees. 

19,730.  Da  Costa  and  Bridge, 
wise  treating  rubber  latex 

19,739.  Tarver.       Manufacture 


Treatment  of  the  latex 
Aug.  23. 

Coagulating  and  other  - 
24 
of  articles  from    waste 


rubber,  vulcanite,  ebonite,  etc.     Aug.  24. 

XV.— LEATHER;  BONE;  HORX;  GLUE. 

Application. 

19,853.  Kelly.   Flexible  composition  or  glue.*   Aug.  25. 


XVI.— SOILS ;    FERTILISERS. 
Application. 
19.706.  Forbes  and  Macfarlane.     Fertilisers.*     Aug.  23. 

XVII.— SUGARS ;    STARCHES;    GUMS. 

Application. 

19.719.  Homans.  Separating  scum  and  precipitates 
from  sugar  juice.*     Aug.  23. 

Complete  Specification  Accepted. 

3414  (1910).  Kantorowicz.  Manufacture  of  dry  pre- 
parations for  forming  liquid  adhesive  substances  with 
cold  water.     Aug.  24. 

XV1IL— FERMENTATION  INDUSTRIES. 
Complete  Specifications  Accepted. 

19.391  (1909).  Board  and  Ling.  Conversion  of  starch 
in  brewing  or  distilling,  and  manufacture  of  a  brewing 
material.       Aug.  31. 

21,685  (1909).  Boake,  Roberts,  and  Co.,  and  Berry. 
Bleaching  and  fumigating  hops.     Aug.  31. 

7829  (1910).  Holzer.      Manufacture  of  beer.     Aug.  31. 

XIX.— FOODS  ;    WATER  PURIFICATION ; 
SANITATION. 

Application. 
19,637.  Hildesheim.       Manufacture  of  cocoa,  chocolate, 
etc.     Aug.  22. 

Complete  Specifications  Accepted. 

16,375  (1909).  Ekenberg.  Desiccation  of  milk  and  milk 
preparations.     Aug    24. 

24.741(1909).  Brightmore.  Bacteria  filtering-beds.  Aug. 
24. 

XX.— ORGANIC     PRODUCTS;     MEDICINAL     SUB- 
STANCES ;    ESSENTIAL  OILS. 

Applications. 

19,350.  Ges.  f.  Cheni.  Industrie  in  Basel.  Manufacture 
of  acetvl  esters  of  di-iodo  fatty  acids  of  high  molecular 
weight."    [Ger.  Appl.,  Feb.  3,  1910.]*     Aug.  17. 

19,679.  Deiss  and  Fournier.     See  under  VII. 

Complete  Specifications  Accepted. 

19,088  (1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  methylene  ketones.     Aug.  24. 

19,820  (1909).  Ulzer  and  Sommer.  Manufacture  of 
radium  salts  or  compounds  containing  large  proportions  of 
radium.     Aug.  31. 

28,045  (1909).  Newton  ( Bayer  und  Co. ).  Manufacture 
of  pharmaceutical  compounds.     Aug.  31. 

XXL— PHOTOGRAPHIC  MATERIALS 
AND  PROCESSES. 

Applications. 

19,253.  Mitchell  and  Ginger.  Production  of  coloured 
photographs,  prints,  etc.     Aug.   16. 

19,289.  Turnbull.     Photographic  plates.     Aug.  17. 

19,554.  Ruth.  Manufacture  of  colour  screens  for  colour 
photography.  [Addition  to  No.  16,273  of  1910.  Ger. 
Appl.,  Feb.  8,  1910.]*     Aug.  20. 

19,601.  Caille.  Photographic  reproduction  of  colours. 
[Addition  to  Xo.  15,050  of  1908.  Fr.  Appl.,  Aug.  23, 
1909.]*  Aug.  22. 

XXIL— EXPLOSIVES  ;    MATCHES. 

Complete  Specifications  Accepted. 

22,095  (1909).  Steele.      Safety  explosive.     Aug.  31. 
28,929  (1909).  Delvigne.     Explosives.     Aug.  31. 

XXIII .—ANALYTICAL  PROCESSES. 

Application. 

19,564.  Savory.  Apparatus  for  ascertaining  the  specific 
gravity  of  fluids  and  vapours.     Aug.  20. 
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Communication. 

CATHA  EDULIS. 

\;\      V.     .1.     OWEN,      WU.VIli    M      CHEMIST    To    Till:      lli;lln 
GOVERNMENT. 

This   plant    is    found   in   the   south  of  Turkistan  and 
certain    parts    of    Afghanistan  to    the    easl    ol    Kabul. 

I   was  Btruck   l>\  the  flavour  of  the  tea  offered  to  mi 

several  occasions  in  Afghan  houses  and  by  the  fact  thai 
it  Miw  e  instant  relief  from  neuralgia.  The  beverage  had  a 
taste  like  tea,  and  it  was  evidently  made  from  some  plant 
containing  a  principle  allied  to  caffeine. 


After  inspecting  a  specimen  brought  to  me  for  analysis 
I  recognised  it   as  the  Catha   edulis   plant.     The  natives 
say  that  men  bj  its  aid  pan    do  long    marches    at     night 
without    feeling     the    least    fatigue,     ileo     t  bat 
the  wrestling  fraternity  here  it    is  used  on  a   large       il 
as  it  greatly  increases  the  musculai   powers  of  the    nun. 
Tin-  leaves  when  drj   are  i  rumbled  up  and  placed  in  an 
urn   with   boiling   water  and    boiled   for   fifteen   minutes. 
The  Datives  seem  t"  have   no  bard  and  fast   rule 
the  strength    of    the    beverage.       It    is   drunk  by  many 
Afghans  as    a    substitute    for    tea.     (See  this   J.   isiiii. 
1049  | 


Journal  and  Patent  Literature. 

ltions  maj    be  obtained  by  post  by  remitting  as  follows: — 
English.     ■»/.  eai'h,  to  the  Comptroller  ol  the  Patent  Office,   W     remple  Franks,  Esq.,  Southampton  Buildings,  Chancers   Lain-, 

London,  W.C. 
United  States.     U,  each,  to  the  Secretary  ol  the  Society. 
Frrm-h.  -i  tr.  2:^  c,  each,  to  Belin  el  Cie.,  ■•'•.  Rue  dee  ir.nn-  Bourgeois,  Paris 
airman.—  l  mark  each  (with  full  particulars)  to  Kaiserlich   !';<>- ■utamt,  Berlin,  Germany. 


I.— GENERAL  PLANT  ;  MACHINERY. 

Lagging  of  pipes    and    wires.     A.    \V.   Porter   and    E.    I! 
Martin.     Phil.   Mag.,   1010,  20.  511     522. 

1 1  is  not  generally  recognised  that  a  coal  of  poor  thermal 
conductivity  may  keep  a  hot  pipe  nr  wire  cooler  than  it 
would  be  without  such  a  coat,  (bough  the  faot  is  evident 
from  the  coolness  of  the  portion  of  platinum  wire  whi  h 
mlosed  in  the  glass  of  an  incandescent  lamp.  It 
I  eoiuliu  tiiisx  wire  of  radius  «  is  surrounded  by  a  con- 
centra  sheath  of  conductivity  lb  ami  radius  b,  thei 
simple  calculation  shows  tliat  only  when  b  is  greater  than 

1-   .    (where   l    is   the   thermal   cinissivity   from    the   outside 
of  the  sheath)  dues  an  addition  to  the  sheath  lower  the 
temperature  of  the  wire.       For  crown  glass,  \:  ■    (which  i- 
independent  of  the  diameter  of  the  wire)  is   B  cm 
shellac  2  i  in.  :    for  guttapercha   1-6  cm.  and  so  on.      Thus 

ting  a  wire  with  glass  up  to  8  em.  radius  ai  tually  l 
its    temperature    instead    of    maintaining    it.     After    this 
critical  radius  the  effect  is  revei  Blow  tmpi 

meiit   in   lagging  efficiency  takes  place  until   the   neutral 

ius  (where  the  effect  of  the  coating  is  nil)  i 
This  radius  depends  on  the  diameter  of  i;  rid  is 

therefore  not  so  -imply  expressed,  bat   with   Para   nil 
on  a  wire  tt-2.">  i  m.  radius  it  is  10  cm.  and  for  e  wire  0  5 
cm.  radius  it  is  2-9  cm.,  while  on  a  wire  of  1  cm.  it  i-  1  ■  m. 


In  this  last  case  the  lagging  effect  obviously  begins  with 
the  thinnest  coating  of  rubber,  but  in  the  others 
siderable  thit  kness  of  sheath  is  required.     There  are 
minor  deviations  from  this  simple  theory  owing  to  varia- 
tion of   cmissivitN    and   conductivity   with   temperature, 
and  of  emissivity  with  the  radius  of  the  sheath.     Applied 
experimentally  t..  narrow  steam  pipes  up  t..  about  0-6  i  m. 
external  radius,  these  principles  lead  to  tnediscoverythat  an 
islH'sti.sei.at in::  iiniv encourage  the  escape  of  heat,  bo  that 
the  application  of  lagging  to  Buch  pipes  in  experii 
apparatus  is  a   matter  of  BOme  delicacy.      It  tic  radius  is 
inuihsnci  Her  than  i  !.">'  tie  the  coating  must  have  an  •  I  I 

radius  much  greater  than  half  a  centimetre  before  there  is 
any  lagging  effect  at  all.     The  experimental  results  indicate 
that,  in  the  i  ise  of  a  pi|>e  0-19  em.  radius,  t 
beat  is  the  3ami    I  of  external  ra.lii  n  24  ami 

2-0  cm.     W.  II    P. 

I'm 

Steam  or  pressuri  fluid  delivered  through  a  pipi  .    AppanBut 
for    tin     continuous     automatic     detert  >i     (In 

quantity    of  .     A.    L nako\       Si       Petei 

Pat.    17,354,  Julj   2*     ■ 
Ink  diffi  rent  •    b  I  ween  the  pi  i  de  of  a 

onstriction  in  tht    main  throu   h  which  the  steam  (lows, 
is  utilised  to  determine  the  quantity  of  steam  pass 
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combining  ■  number  of  integrating  devices  of  the  cam  type 
actuated  by  the  pressures  in  such  a  manner,  that  the 
total  afieot  of  all  the  devices  represents  the  quantitj  of 
steam  panning  pet  unit  ol  time.     W.  II.  c. 

Recovery  of  volatile  solvent!  and  like  liquid*.  3.  Smith. 
II-  I..  Mitchell  and  W.  11.  AuMiam,  Ravensthorpe,  anl 
H.  Hey,  Dewsbury.  Eng.  Pat.  18,605,  Aug.  12,  1909. 
The  air  oontaining  the  vapour  of  the  Bolvent  is  drawn  into 
the  cylinder  ol  a  suitable  pomp  and  at  each  Btroke  of  the 
pump  a  quantity  ol  absorbing  "i!  is  drawn  into  the  cylinder 
along  with  the  vapour-laden  air.  These  become  intimately 
mixed  in  the  cylinder  and  the  Bolvent  is  absorbed  by  the 
oil.  Oil  and  air  are  discharged  from  the  pump,  the  air 
now  freed  from  the  Bolvent,  escapes  and  the  oil  containing 
the  Bolvent  is  collected  in  a  reservoir  and  subsequently 
distilled  to  regain  the  solvent  for  use.-  -W.  H.  C. 

Recovery   of   volatile    liquids   from   air   charged    uitli    tin  ir 

vapours  ;     Process    lor    the .     Soc.    l'Air    Liquide. 

Soc.  anon,  pour  l'Etude  et  I'Exploit.  dee  l'roe.  G.  Claude. 

Fr.   Pat.  413.571.  May  29.   1909. 

The   air   from   the   chamber.    K    (see    fig.),    in  which  the 

vapour  is  produced,  is  withdrawn  by  the  pump.  B.  com- 

pressed,  and,  passing  through  the  tubular  heat  exchanger, 
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F,  is  cooled  by  cold  water  surrounding  the  tubes  at  R ;  then  on 
expanding  in  F,  it  is  again  cooled  and  deposits  liquid  which 
is  removed  by  means  of  the  tap,  G.  Another  pump.  C, 
arranged  in  tandem  with  the  pump,  B.  withdraws  the  air 
and  delivers  it  on  the  outside  of  the  tubes  of  the  heat 
exchanger,  F,  so  that  a  further  deposition  oi  liquid  takes 
place.  The  air  being  QOw  comparatively  free  from  vapour 
is  returned  to  the  chamber.  K.  for  further  use  in  drying 
and  may  be  reheated  by  a  re-heater,  S,  beforehand,  as 
required — •)    W.  H. 

Boiler-scale;     Compound    for    preventing    the    formation 

of .     R.  Burstinghaus  and  O.  H.  Schroeder,  London, 

Eng.  Pat.  23,618,  Oct.  15,  1909. 
The  compound    consists  essentially  of   barium   tannate, 
with  or  without  the  admixture  of  free  tannic  acid,  and 
may  be  mixed  with  the  feed  water  before  it  enters  the 
boiler,  or  be  fed  into  the  latter  at  suitable  intervals. — 0.  R. 


Dryers  of  kiln*  for  the  revivification  of  animal  charcoal  and 
/Ac  like.  M,  Blake  and  1!.  H.  Smart.  Greenock.  Eng. 
Pat.  30,151.  Dec.  24.   19(19. 

The  gothic  or  D-shaped  pipes  through  which  the  waste- 
gas  from  the  burning  furnaces  passes  to  dry  the  char  brier 
it  reaches  the  kilns  proper,  have  ordinarily  an  interior 
Bection  corresponding  in  shape  to  their  exterior  and  arc 
difheult  to  keep  clean  on  this  account.  This  causes  an 
accumulation  of  soot  which  prevents  the  transmission  ol 
heat.  To  remedy  this  the  internal  section  of  these 
pipes  is  made  circular  so  that  they  are  easily  brushed  out. 
Further  instead  of  providing  chimneys  for  the  escape  ol 
the  vapour  from  the  vapour-collecting  chambers  at  the 
sides  and  ends  of  the  dryers,  openings  are  provided  in  the 
external  walls  of  Mich  chambers  through  which  the  vapours 
escape  directly  into  the  air. — W.  H.  C. 

Drying  goods.     L.  von  Siisskind,  St.  Georgcn.  Switzerland. 
U.S.    Pat.   965,261,   July   26.    1910. 

A  current  of  compressed  air  is  divided  into  two  streams. 
one  of  which  is  forced  to  pass  through  the  substance  to  be 
dried  and  the  other  in  a  parallel  direction  through  the 
jacket  of  the  easing  containing  the  material. — W.  fl.  C 

Drying,  baking,  re  heating,  roasting  or  calcining  industrial 

products  :    Plant  for  .     A.  J.   Coulhon.     Fr.   Pat. 

413,968,  Mar.  24.  191(1. 

Chambers  in  which  the  final  operation  of  heating,  drying, 
or  roasting  is  carried  out  are  arranged  in  the  middle  of  a 
building  so  that  their  radiated  heat  is  fully  utilised  in  drying 
the  material  stored  on  the  different  floors.  These  chain  ben 
form  two  arched  tunnels  with  a  charging  opening  bet  ween 
each  pair  of  fire-grates.  Each  chamber  is  separated 
from  its  neighbour  when  required  by  a  removable  air- 
tight blind.  The  ash-pit  of  each  chamber  may  be  made 
to  communicate  with  the  outer  air  or  with  the  chimney 
flue  or  remain  sealed  as  required.  In  the  arched  roof  over 
each  fire-grate  a  slot  is  formed,  closed  normally  by  tiles. 
for  the  charging  of  the  fuel.  The  tunnels  communicate 
at  each  end  with  each  other  by  means  of  vertical  slots 
also  capable  of  being  closed.  In  operation,  a  number  of 
the  chambers,  in  order,  are  charged  with  material  and  the 
charging  openings  bricked  up.  An  air-proof  screen  or 
blind  is  then  fixed  to  separate  these  from  the  uncharged 
chambers,  and  a  fire  lighted  on  the  first  grate,  the  dampers 
being  arranged  so  that  the  ash-pit  of  the  first  grate  is  in 
communication  with  the  outer  air,  and  the  ash-pits  of  the 
four  or  more  chambers  next  the  screen  are  in  communica- 
tion with  the  chimney.  When  the  material  in  the  first 
chamber  is  finished,  a  fire  is  made  on  the  second  grate  and 
the  dampers  re-arranged  so  that  only  the  second  ash-pit 
is  in  communication  with  the  outer  air.  In  the  meantime 
another  chamber  has  been  charged,  a  screen  inserted  in 
front  of  it.  and  the  first  screen  removed.  In  this  way  the 
circuit    of   the   chambers   is   continuouslv   carried   on. 

—J.  W.  H. 

Mixtures  of  gases  ;    Completely  or  partially  separating  th 

components    of .     A.    Sinding-Larsen    and     0.    J. 

Storm,  Christiania,  Norway.     Eng.  Pat.  8211,  April  5, 
1910.     Under  Int.   Conv.,"  April  7,    1909. 

The  mixture  of  gases  is  brought  into  intimate  contac 
with  a  haemoglobin  or  other  organic  iron  compound 
which  is  capable  of  absorbing  one  or  more  of  the  gaseou 
constituents  of  the  mixture.  When  saturated,  the 
solution  of  haemoglobin  is  exposed  to  a  lower  pressure  than 
that  at  which  the  absorption  took  place  and  the  absorbed 
gas  is  again  given  off. — W.  H.  C. 

Separating   the   constituents   from   mixtures   of   gases  an 
vapours.     C.    Philippart.     Fr.    Pat.    413,285,    May   22 

19(19. 

Wiikv  the  pressure  to  which  a  mixture  of  gases  or  vapours  is 
subjected  is  suddenly  lowered  considerably,  the  different 
gases  exhibit  different  velocities.  The  velocity  of  any 
gas  treated  in  this  way  depends  on  the  density  of  the  gas. 
The  mixture  of  gases,  after  the  lowering  of  the  pressure,  is 
caused  to  pass  along  a  pipe  or  channel  filled  with  internal, 
conical  baffles  and  a  series  of  outlet  pipes,  the  gases  of 
different  densities  escaping  by  different  pipes. — W.  H.  C. 
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trption  nf  ././*,,  «./■  vapours  '"/  '/  liquid  absorbent.     P. 
Sohou.     Ft.    Pat   412,883,    Fob.    81,    1910. 

of    the  constituents  of    which  are  to  be 
passed  through   a   pipe,    I.    into   the   closed 
chamber,  s.  provided  with  a  numbei  ol  vertical  fcubi 


or  other  suitable  means  of  providing  a  large  surface  and 
having  a  perforated  bottom,  10.     This  chamber  is  enclosed 

in  tl »tcr  chamber,  :).  containing  the  absorbing  liquid, 

and  kept  cool  bj  the  water  jacket,  5.  At  intervals  the 
chamber,  8,  is  lowered,  immersed  in  the  liquid  and  raised 
again,  and  the  absorption  takes  place  in  the  film  of  liquid, 
adhering  to  the  tubes.  In  this  way  violent  agitation  of  the 
liquid  is  avoided.  The  washed  gas  escapes  through  the 
pipe.  2.     \V.  11.  C. 

Concentrating  solutions  by  means  of  air.     W.  D.  Niermans. 
Fr.    Pat   412,914,   Feb.   21,   1910. 

The  solution  t..  be  concentrated  is,  alter  suitable  heating, 
sent  down  a  tower,  up  which  a  strong  current  of  air  is 
caused  to  pass  by  a  blower  or  fan.  The  air  may  be  pre- 
heated if  desired.  The  preheating  of  the  liquid  is  effected 
by  external  humus. — W.  H.  C. 

Cenlrijuijiil    separator.     J.     J.     Berrigan.     Orange.     N.l. 
D.S.  Pat  965,558,  .July  2b.  1910. 

A  NUMBER  of  cylinders  having  perforated  cones  at  one  end 
and  open  at  the  other  end  are  arranged  horizontally  in 
-.  the  conical  portion  of  one  chamber  projecting 
■lightly  into  the  open  cylindrical  portion  of  the  next 
1  he  whole  series  is  arranged  in  a  casing  and  is  rotated. 
The  material  to  Ik-  treated  is  fed  into  the  open  cylindrical 
end  of  the  casing  at  one  end  of  the  series  and  is  caused  to 
pass  through  the  series  in  succession,  passing  from  the 
•  pex  of  the  cone  of  one  into  the  open  end  of  the  next  and 
Wing  finally  discharged  from  the  cone  of  the  last  of  the 
The  liquid  is  discharged  through  suitable  openitiL.'- 
in  the  casing. — W.  H.  C. 

Separating    mixture*   of   liquid*   by   centrifugal   force.     C. 
Philippart.     Fr.  Pat.  413.28t>.  May  22,  1909. 

The  liquids  to  be  separated  are  sent,  under  pressure,  and 
at  a  high  speed  through  a  coil  of  pi)*',  provided  with 
movable  internal  partitions  to  guide  the  liquids,  which 
rate  in  the  coil  under  the  influence  of  the  centrifugal 
force    set    up,    and    pass    into    separate    outlet    channel-. 

— W.  H.  C. 


Uing   apparatus;     Fin    A. -i/. ,/  l.     \     ./,<    p. 

ilet.     Fr.  Pat  113,237,  Mart  b  1.  1910. 

Iv  order  to  obtain  a   steady  e\,  lution  of  vapour  Iron,  the 

■oiler  oi  still,  the  pipe  leading  the  vapours  from  the  top 

f  t  lie  column  to  the  condet  vioed  with  a  thot 

regulator  which   i     actuated    bj    the   temperature  ol    the 

■aping  vapoui     and  Dpi  n    or  closes  the  damper  whioh 

lent-  the  sir  to  t  he  tut  naoc.     The  lattet  i  fuel 

nun  a  hopper,     [f  the  tem]  ingvapours 

.  the  damper  aufc >m  ittcallj 
dr  is  reduced,  lowi  ring  the  temperature  ol  the  bout  c  and 

i  i  ■■■» .     The    "  gulatt  ir  const 
surrounds  the  vapour  pipe  at  the  point  at  whi  h 
the  column  and  is  filled  with  an  Basil]   dilatable  liquid. 

which  is  not  miscible  with  watei      It  t inected  t  i  the 

device  actuating  the  damper  bj  a  pipe  filled  with  wa 
which  serves  to  transmit  the  alteration  in  pressure  in  the 
dilatable   liquid   to  a    membrane  in  the  regulator  which 
actuates  the  damper.     \\ .  II.  t '. 

Mixing  apparatus  for  obtaining  - " 
different     densities.     R.     Valette.     Fr.     Pat.     113,420, 
h  5,  1910. 

I  iik  apparatus  consists  of  a  vertical  cylinder  into  which 
the  liquids  to  be  emulsified  are  put.  Three  vertical  sht 
pass  through  the  top  cover  of  the  cylinder  and  are  provided 
with  external  mean  ol  rotation  The  centre  -bait 
projects  only  a  short  distan  e  below  the  top  and  is  provided 
at  its  lower  end  with  a  horizontal  disc  The  other  two 
shafts  pass  to  the  bottom  of  the  cylinder,  and  are  aco\  ided 
with  a  numbei  ol  horizontal  birring  blades.  When  the 
liquids  have  been  i  barged  into  the  apparatus,  the  stu 

let  in  mot  mi i  and  a  centrifugal  pump  continually  with- 
draws liquid  from  the  bottom  oi  the  cylinder  and  dis- 
charges it  into  the  top,  where  it  falls  up  in  the  rotating  disi 
attached  to  the  centre  shaft  and  is  sprayed  against  the 
ylinder.     W.  1 1.  ('. 

thing  and  i  oolin  i  heated  products  :   Apparatus  for .  . 

Farbenfabr.  vorm.    F.  Haver  and  Co.     Fr.  Pat.  413,802, 
March  17.  191n.     Under  Int.  Conv.,  March  25,  1909. 

Materials  (salts,  etc.)  which  leave  the  furnace,  in  which 

they  have  been  treated,  in  a  red-hot  condition,  are  erusbed 

and   cooled    simultaneously    in    a    water-jai  keted    drum 

directly  connected   with  the  furnace  and   provided  with 

-  antral  shaft  carrying  arms  which  break  up  the  material 

m-e  n  to  el\ ance  to  the  outlet      J.  W.  II. 


for  III-    -.  f>aralion 
<;.  Meyersberg.     i  ■ 


vapour- 1  liquid  mixtures 

of  gases  (r  am 

l'24.|nf..   May    L0,    1908 

Is   utilising    the   expansion-energy  of  vapours 

irried  along  between  portions  of  liquid,  the  velocity  of 

which  is  accelerated   by  the  expansion  of  the  '_-as.  it   is 


necessary  in  some  cases  (e.g..  driving  turbines,  raising 
liquids)  to  sepa  el  of  the  gas  before  utilising  tin- 

kinetic  energy  of  the  liquid.  For  this  purpose  the  device 
shown  in  the  figure  is  prop  ised.  The  mixture  of  gas  and 
liquid  under  the  pressure-,  p,,,  enters  the  expansion  channel, 
i.  and  then  flows  through  the  second  channel  b,  into  the 
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let-chamber,  d.  The  channel,  a  b,  is  provided  with 
an  opening,  c-.  By  means  ol  the  throttle-valves,  ,.  fj, 
a  higher  pressure,  />_..  is  maintained  in  d  than  thai  which 
can  be  exerted  on  the  gas  by  the  moving  liquid  by  virtue 
of  its  kinetic  energy.  Locording  to  the  diSereni  ■•  between 
the  two  pressures  ■  greater  or  smaller  proportion  "f  the 
cas  is  caused  to  escape  through  c.  It  lias  been  found  that 
in  tins  way  ovei  80  per  cent,  ol  the  gas  can  be  <\\|x>lled 
through  c  without  any  liquid  being   J  out.— A.  S. 

Filtering  apparatus  far  an  in  connection  witi  tin  washing 
of  dimes  and  for  other  similar  purposes.  J..  I  Webb, 
Assignor  to  P.  Tarbutt,  London.  D.S.  Pat.  968.720, 
Aug.  30,  1910. 

See  Eng.  Pat.  21,474  of  1908;  this  J.,  1909,  1113.— T  F.  B. 

Drying  wet  material;    Process  of  and  apparatus  for . 

W.    Bratkowski,   Berlin.     U.S.    Pat.  969,031,   Aug.   30. 

1910. 
See  Kr.  Pat.  412,040  of  1910  ;  this  J.,  1910,  997.  -T.  F.  B. 

iration   of  constituents;    Apparatus   for  tin    uninter- 
rupted  .     1".  W.  Dges,  Cologne-Bayenthal,  Germany. 

U.S.  Pat.  968,478,  Aug.  23,  1910. 
See  Eng.  Pat.  3302  of  1909  :  this  J.,  1910,  544—  T.  F.  B. 

Air,  vapours,  or  gases  ;    Apparatus  for  removing  dust  from 

.     K.     sfaxaner,     Frankfurt  on  Maine.     Germany. 

Eng.   Pat.  20.919,  Sept.   13.   1909.     Under  Int.  Conv., 
Sept   14.  1908. 

See  Fr.  Pat.  40U.97S  of  1909  ;  this  J..  1910.  647.— T.  F.  B- 


the  determination  of  the  sulphur  as  barium  sulphate 
see  this  .1..  l!Ml!i.  SIT)  showed  thai  in  a  solution  containing 
0-5  grm.  of  ammonium  sulphate  and  0-025  grm.  at 
aluminium,  there  would  be  an  error  of  about  1  per  eent.  in 
the  sulphur  determination.  To  avoid  this  error  it  is 
necessary  to  use  glass  halls  free  from  aluminium  when 
determining  sulphur  in  gas  l>v  the  method  described  at* 

—A.  s. 

Petroleum  from    Maikop;      Distillation     of .    for    the 

production  of  lubricating  oil.     Charitschkoff.  Xepthanoje, 
Djelo,  IHlii.  \>.  12.     Chem.-Zeit.,  1910,  34.  Rep.  426. 

Maikop  petroleum  residue,  ha  \  ing  the  sp.gr.  0-9305  at  1">  ('.. 
and  a  Hash  poinl  of  142  ('..  was  distilled  by  means  of 
superheated  steam,  the  following  fractions  being  obtained  : 


Limit-   .a 

Yield. 

Sp.  gr. 

Plash  point 

temperature. 

(Pensky-Martensi. 

Eogler). 

rptu2No-  c 

14-27 

,,.-,;.',    . 

- 

200— 220 

9-30 

0-9034 

141° 

3 

220— 2SS 

13-03 

(1-9168 

170° 

3-5 

235—250° 

7-27 

(1-9245 

199° 

6 

250—265' 

6-70 

0-9207 

205°    ' 

9-1 

265—280 

l*.g8 

0-934 

j-             229 

280—295° 

4-84 

0-9395 

.Maikop  petroleum  is  therefore  suitable  for  the  manufacture 
of  mineral  lubricating  oils,  which,  moreover,  compared 
with  those  from  Baku,  are  specifically  heavier,  and 
capable  of  withstanding  lower  temperatures  without 
solidifying. — C.  A.  \V. 


Ha.—  FUEL  ;      GAS  ;      MINERAL     OILS     AND 
WAXES. 

/;..:.//.   in  illuminating  gas ;    Comparison  of  tin  efficiency 
of  Otto  Pfeifjer's  and  Dennis  and  McCarthy's  method  for 

determining .     E.     P.     Harding     and     ('.     Taylor. 

J.  Ind.  Eng.  (hem..  1910.  2.  345—347. 
By.  the  aid  of  the  more  exact  method  of  PfeifTer  'oxidation 
to  nitrobenzene  and  reduction  with  standard  stannous 
chloride  ;  this  J.,  1904.  111b)  the  authors  have  standardised 
the  more  rapid  method  of  Dennis  and  McCarthy  (his  J.. 
1908,  215)  for  the  estimation  of  benzene.  The  latter 
consists  in  passing  the  gas  backwards  and  forward-  in  a 
pipette  containing  nicki  I  ammonium  cyanide  for  about 
two  minutes,  and  then  repeating  the  process  for  about  the 
time  with  5  per  cent,  sulphuric  acid.  It  was  found 
that  if  the  reagents  are  allowed  to  react  for  mm,  than 
two  minutes  the  Dennis  and  .McCarthy  method  gives  high 
results,  and  that  both  reagents  continue  the  absorption 
afti  '  two  minutes.  The  continued  absorption  is  that  of 
unsaturated  hydrocarbons  which  subsequently  -how  a 
respondingly  low  result.  Separate  experiment  shows 
that  both  reagents  will  absorb  ethylene  and  acetylene  in 
the  pure  state.— W.  H.  P. 

S  ilphates  ;  Infhu  run  of  aluminium  salts  on  tin  dt  b  ni.  {nation 

of .     [Determination  of  sulphur  in  coalgas.]  II.  J.  M. 

Creighton.     Proc.  and  Trans.  Xova  Sc.otian   Inst.   8ci., 

1907   -1908,  12,  207—211. 

Is   the  determination  of  sulphur  in  coal  gas   by  burning 

a  known  volume  of  the  gas  in  a  sjiecial  burner  surrounded 

with    lumps    of    ammonium    carbonate,    ail  i    the 

combustion -eases  into  a  edas<  tower  filled  with   _!  i       balls, 

alkaline  liquid  collected  in  a  beaker  below   the  tower 

was    occasionally    observed    to    contain    a    precipitate    i  I 

. no  hydroxide.     This  was  derived  from  the  glass 

balls,  some  of  which  were  greatly  corroded.     The  corrosion 

i  not  have  been  due  to  the  ammonium  •  irbonate,  as 

tie-  white  precipitate  was  observed  only  in  thi     .   e  of  gas 

from  coals  high  in  sulphur  (largely  in  organic  combination 

Experiments  as  to  the  effect  of  aluminium  compounds  on 


Mineral  oils;  Modification  of  the  usual  method  of  deter- 
mining  the    ash   of .     N.    Hviid   and    E.    Severin. 

Petroleum,   1910,  5.   1484—1466. 

Is  determining  the  ash  of  mineral  oils,  the  combusti 

the  oil  is  stated  to  be  easily  regulattd  and  losses  avoided, 
if  fine  nickel  wire  gauze  be  fitted  in  the  crucible.  Berlin 
porcelain  crucibles  of  47  mm.  and  25  mm.  diameter  at  tin- 
top  and'  bottom  respectively  and  d8  mm.  deep  are  use. I 
and  fine  nickel  gauze  (100- mesh)  made  to  tit  at  30  mm. 
above  the  bottom.  An  inverted  glass  funnel  is  suspended 
just  above  the  crucible.  Very  exact  results  are  thus 
obtained  with  5  grms.  of  oil. — A.  Sbld. 

Crud:  petroleum  and  il<  distillates;  Condensation  of — — 
with  methylal  and  sulphuric  arid.  V.  F.  Herr.  Chem.- 
Zeit..  1910.  34.  893—894. 

Acetaldehvde  and  methylal,   CH2(Ol'H3).,.    form    con- 
densation    products     with     the     aromatic     constitm  nts 
(naphthenes)  of  petroleum  oil  and    its   distillates,   in   the 
presence  of  sulphuric  acid,   the  reaction  being  similar  to 
Nastjukoff's  formalin  reaction  (this  J.,  1904,  1082).     Oni 
part  by  weight  of  the  oil  is  dissolved  in  2  parts  of  methylal, 
and  4  parts  of  concentrated  sulphuric  acid  are  run  in  as  a 
thin  stream.     The   product   is  separated   by   pouring   the 
liquid  into  w-ater,  neutralising  with  ammonia,  and  filt> 
If  the  liquid  is  kept  cool  during  the  reaction,  the  proi 
obtained    i-    soluble   in    ehlorobenzene.     If   the    liquid    is 
allowed  to  become  hot.  and  is  finally  heated  on  the  water- 
bath    for  half  an   hour,   a  larger  yield  is  obtained  of  an 
insoluble    product.     The.    presence    of   0-05    per    cent, 
benzene  in  a  light  petroleum  distilling  below  50'  C.  can  be 
d   tected    by    this   reaction.     A  rapid   rough   eomparai 
determination   of  the  unsaturated  constituents  of  ai 
n     made   by  taking  2  c.c.  of  the  oil  in  a  gradua 
stoppered  cylinder,  adding  1  c.c.  of  methylal.  dissolvin 
in  c.c.  of  light   petroleum,  adding  2  c.c.  of  sulphuric 
and   shaking   for  one  minute.      After  standing  for  half  an 
hour,  the  volume  of  the  condensation   product  which  hat 
settled  al  the  bottom  is  read  off. — A.  T.  L. 

Ga    <•"      ■!.   ..in position-products     of     black     powder, 

In  tlo   ust  nl  Ida.  I   i <l.i    i   coalmines. 

Young.     See  XXII. 
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Pi  I   I    Ms 

■ii'i  watei  from  thi  treatment  of  coal  01  ores;    Ippa 

■  itlo  C.  K.  'Ill*  I.  I'mc  -lit-  .iii.I  I..  I  iiaillot 

Pat.   H3.517,  Mar.   II.  1910. 

ratns  consists  ft  n  centrifugal  machine  in  which 

the  rotating  basket  i>  nol  |*  rforated  and  carries  a 

inner  cylinder  into  which  the  water  to  be  cleansed  is 
delivered.  Through  an  anntilus  in  the  l>a-.  ol  this  cylindi  r 
(he  »  into  the  basket,  and.  after  depositin 

■olids  .'ii  tne  innev  surface  passes  ovet   an  internal  Range 
at    the   top   "f   the    basket    into   an   annular    trough 
rounding  the  casing  ol  the  machine.     The  depo  ited 
arc    removed,    when    the    baskel    is    brought    t..    rest,    bj 
bottom    attached    to    a    cylindrical    guidi 
minding   the  internal  cylinder,  and   at   the  sunn    i 
lowering  a  cylindrical  valve  which  closes  the  opening     Eoi 
the  clean   water)  to  the  annular  trough.     The  mud   flows 
awav  to  suitable  troughs,  and  the  i  leansed  water  is  carried 
from    the   annular    trough    to    the    treating    apparatus   for 
farther  use.     J.  \Y.  II. 

.   lor  increasing  tin    calorific  powt  r  of . 

M.  Recondo.     Fr.  Pat.  4 l.t.oir.-..  Feb.  24,  1910.     Dnder 
Int.  Conv.,  Jan.  28,  1910. 

Tin  fuel  is  sprinkled  with  water  in  which  sodium  chloride, 
shim  nitrate  and  oxide  of  iron  have  bent  dissolved. 
It  is  stated  that  the  rate  of  combustion  and  the  density  of 
the  smoke  are  diminished  and  the  calorific  power  of  the  fuel 
is  increased.  -J.  W.  H. 

Briquettes;      Alonufacluri     <</     insoluble,     smokeless     and 

odourless  from  anthraciU   f>u  means  of  "  ceUulids-" 

\.    E.   Tavernier  and   ('.   Oulman.     Fr.    Pat.   413,152, 
Feb.  16,  1910. 
Tut.   binding   material,   "  collulide,"   is   prepared   by   con 

eentrating    the    Ives   obtained    in    treating    « 1    for    the 

manufacture  of  paper  pulp,  the  lyes  being  first  mixed  with 
sulphuric  acid.  The  solid  substance,  in  the  form  of  thin 
ts,  is  mixed  with  anthracite  dust,  the  mass  is  treated 
in  a  vessel  heated  by  stram.  and  the  past}  mass  thus 
produced  is  briquetted.  The  briquettes  arc-  stacked  on 
trolleys  and  pass.-. I  through  a  special  furnace  where  they 
arc  heated  to  .'ititi  C,  out  of  contact  with  the  air,  in  order 
Mil.  r  them  insoluble,  smokeless,  and  odourless.  This 
furnace  comprises  three  compartments  separated  bj 
sliding  doors.  In  the  first  compartment  the  temperature 
is  raised  to  100  ('.,  and  in  the  second,  to 300  t '..  and  in  the 
third  compartment  the  briquettes  arc  cooled  to  alimii 
IJ"   i  .  by  introducing  steam  or  by  a  water  spray.     A.T.L. 

Briquettes;      Production    of    from     wast*     fuel.     0. 

Crochet.     Ft.   Pat    113,803,  Mar.   17.   1910. 

Briqi  ettes  are  made  from  coal-dust,  anthracite,  lignite, 
peat,  etc.,  with  a  binding  agent  consisting  of  the  pitb  .>f  the 
palm  together  \\  it  h  :i  small  proportion  of  pitch  Ol  I  ir. 
The  briquettes  burn  with  less  smoke  than  those  made  with 
a  binding  agent  consisting  wholly  of  pitch  ot  tar.      V.  T.  L. 

-  :  IU  if  to  ml  i  r.  -  -.  X.  Schuster,  London. 
Eng.  Pat.  17,889,  Aug.  3,  1909. 
1\  order  to  avoid  the  -trains  in  the  brickwork  of  the 
heating  flues  of  regenerative  ovens  caused  by  the  frequent 
reversal  of  the  direction  <>f  the  L'as  through  them,  it  is  pro- 
posed to  do  away  with  this  reversal  in  so  far  as  it  applies 
to  the  heating  flues.  This  is  to  be  effected  by  arranging 
waste  i;as  Hu.s  between  everj  pair  or  pair  of  groups  of 
beating  flues  and  maintaining  the  direction  of  the  . 
through  these  flues  constant.  The  reversal  of  direction 
through  the  regenerators  is  effected  by  means  of  dampers. 

— W.  11.  I 

Coke  on  ns.     YV.    Uiby,   Crigglestone,    Vorks.     Eng.   Pat. 

4069,   Feb.   18,   1910. 
Some  types  of  horizontal  coke-ovens  are  provided  with  a 
flue  beneath  the  sole  which  is  used  only  during  the  period 
of  heating  up  or  starting'  the  ovens  to  convey  the  products 


ombn  i  ion  to  i  hi    wa  te  gas  flue.     I  rui  ing  I  he  

working  ol  the  ovens  iIhs  Hue  i    closed  I  no  sii  m  ga» 

through  it,  the  consequence  tune,   that  the  bottom 

of  tht  comes  overheated  and  poilcd  : 
defect  it  i  pn  iposed  to  cause  pai t  ->t  i  he  ait 
the  oombusti ■!   the  gat   bj    which  the  i 

heated  to  pass  through  this  sole  flue.      I"  this  .".I  the 
.1  an    inlet  -   around   the   but  net     an    i  Insed   .•' 
ted  and  an  inlt  t  tot  ait   i    made  in  t  he    olt   flue,  and 

;■!  I  In      I. in  ii.  i  ..    I  li.it     pail     ol    the    all     I'H 

ci  tnbustion  passes  through  this  flue.     W.  II   « 

as,     .1.   Kros.     Fr.   I'.ii.    113,706,    Mat     17,   1910 
I v-   order  to  obtain   tl  possible  hea 

the  heat  in"  chambers  formed  in  the  wall  between  adjacent 
■  uking  chambers  are  without  any  baffles  foi  directing  the 
flow  of  the  heating  gases.  The  product!  from  tht  heating 
m In- is  are  led  to  a  down  take  l.\  meant  ol  a  horizontal 
Hue  directh  abovi  each  chamber,  and  a  uniform  .ii- 
tribntion  of  the  gases  in  the  heating  chambers  i-  ensured 
by  a  series  of  adjustable  apertures  leading  t"  the  escape 
Hue  at  intervals  along  its  length.     A.  T.  L 

producers  \fi>r  ust    in  metallurgical  operation 

the    fixation    of    atmospheri  A.     Reynolds, 

London.     Eng.   Pat.   16,217,  Julj   12,  1909. 

Thk  patent  relates  to  a  producer  which  nui  be  i  ombined 

with  a  regenerator  and  a  Iriln  and  used  for  metallurgical 

o]  i  rations  requiring  high  temperature,  and  toi  the  fixation 

ol  atmospheric  nitrogen.     The  producer,  which  is anted 

above  a  water-trough,  ha  Lon  tee]  retorl  chamber, 
ol  greatest  diameter  at  the  base,  arranged  above  the 
incandescent  fuel  in  the  path  of  the  hot  gases,  and  a 
separate  outlet  i-  provided  af  the  top  of  thisohamber 
for  the  rich  gases  which  are  distilled  from  the  fuel  during 

its  passage  through  the  retort.  The  producer  may  be 
arranged   above  a   regenerator  chamber  and   to  one 

k i In  in  which  lime  may  l»-  burnt.  The  producer  i-  then 
woi  ke.l  so  as  to  tor ni  chiefly  carbon  dioxide,  and  part  of  the 
producer  gases  passes  through  the  kiln  and  the  remainder 
t  In  our  ii  tin  regenerator.  For  fixing  atmospheric  nitrogen, 
the  process   is  intermittent.     When   the  regenerator  has 

n  heated  as  described,  passed  through  it  and  the 

hot  air  is  supplied  to  the  kiln  together  with  rich  gas  from 
the  retort  chamber  of  the  producer,  the  air  being  in  exi 
"  NjO "  is  stated   to  be  formed  and  "to  combine   with 
the   lime   to   form  calcium  nitrite."     By  duplicating  the 

ingemenl  the  process  may  be  made  continuous.     A.  T.  L. 

Water-gas   apparatus.     A.    c.    Glasgow,    Richmond,    Va., 

U.S.  \      Eng    Pat  26,474,  Nov.  4,  18 
To    facilitate     the     manipulation     ol 
which  are  made  of  sufficient  weight  not  to  be  lifted  by  the 

normal  gas-pressure  during  the  operation  of  the  | '■  ■ 

an  arrangement  is  adopted  whereby  the  first  movt  mi  n 
a  hand  lever  lifts  the  valve  through  a  small  height  with  a 
great  mechanical  adi  i  thei  movement  of  the 

brings  the  valve  awaj  horizontally,  and  with  a  -mall 
mechanical   adva  aa   to   uncover  the  i 

blowing  off.  -A.  T.  L. 

Producer-gas;     Process    of    making  I-    P.    ' 

San  I  |  al.     U.S.   Pat.  967,213,    iug.   16,   1910. 

M isists  in  tii -i    passing  air  through  a   bed 

uej  to  bring  it  to  incandescence,  and  then  passing  oil 
and  air  downwards  through  the  fuel  bo  as  to  i 
the  oil  into  i  ■  heavy  hydro-  arbons,  and  to  convert 

the  latter  into  gases  and  solid  carbon,  the  carbon  being 
burnt  with  the  air.      V   I    I- 

iam   gat-producer.     C.    L.    Straub,    Milwaukee,    Wis., 

Assignor  to  Loon,,-  Pettibone  0t>.     I   S.   Pat    967,459, 
Aug.    Hi.    1910. 
Thk   producei  lindrical  rnrnace-chamber, 

1  in  at   the  top  by  an  aiinular  flash-boiler  on  which 

a    reeding    hopper.     An    annular    gas-outlet    flue    is 

trmed  in  the  walls  of  the  furnace-chamber  immediately 
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[Sept.  30,  1»10. 


beneath  the  flash-boiler.  The  pas-outlet  pipe  is  turned 
downwards  ami  is  enclosed  in  e  oaaing  through  which  the 

air  supply  is  drawn.  The  hot  air  from  this  easing  passes 
into  the  Dash-boiler  through  a  contracted  inlet  pipe 
provided  with  a  water  spraying  device  at  its  narrowest 
point,  and  the  cross-section  at  this  point  ean  be  regulated 
by  a  gate-valve. — A.  T.  L. 


Gas  produce     .1.   0.    K.   Trot/..   Worcester,   Mass.     L'.S. 
Pat.  968,000.  Aug.   23.    10 10. 

A  COKINa  chamber  for  the  raw  fuel  is  arranged  above 

and  to  one  side  of  the  producer  and  is  normally  shut  off 
from  the  producer  by  a  door  to  prevent  the  descent  of 
the  raw  fuel.  Air  is  forced  into  this  coking  chaml  er  at 
about  the  middle  of  its  height  so  .is  to  bring  the  fuel  to 
incandescence.  The  coked  fuel  is  transferred  from  time 
to  time  to  the  upper  part  of  the  producer.  The  roof  of  the 
producer  and  the  upper  part  of  the  walls  are  so  arranged 
that  the  fuel  thus  admitted  rests  against  the  tear  wall 
of  the  producer  ami  leaves  a  space  adjacent  to  the  upper 
part  of  the  front  wall.  The  gases  formed  by  combustion 
and  distillation  in  the  coking  chamber,  are  led  to  this  spaci 
from  the  top  of  the  coking  chamber.  The  producer 
outlet  is  in  the  iear  wall  and  some  distance  below  the  roof. 

—A.  T.  L. 


Oat  purifier.  H.  I.  Lea,  Pittsburg.  Pa..  Assignor  t"  The 
Westinghouse  .Machine  Co.,  U.S.  Pat.  968,370,  Aug.  23. 
1910. 

A  vertical  easing  is  provided  with  a  series  of  vertical 
partitions,  and  screens  inclined  alternately  in  opposite 
directions  are  supported  on  ledges,  in  the  spaces  between 
the  partitions. — A.  T.  L. 


—  from  gas.     R.  H. 
968,509,    An-.    23. 


removal  of  oil.  and  the  refined  product  is  finally  dropped 
from  the  last  band  into  a  tank  where  it  is  melted  and  run 
into  a  suitable   receiver. — W.  H.  ('. 

Solidification  of  crude  oil  and  of  its  distillates  ;   Process  for 
the .     V.    Rosculet.     Fr.    Pat.    412.892,    Feb.    21, 

I'.Ud. 

Stearine.  or  other  fat  of  high  melting  point,  is  heated 
for  several  hours  with  an  equal  quantity  of  a  mineral  acid, 
preferably  hydrochloric  acid,  and  after  cooling  is  separated 
from  the  acid.  This  treatment  renders  the  stearine  soluble 
in  hydrocarbon  oils  at  the  ordinary  temperature.  0-5  to 
5  per  cent,  of  the  stearinc  thus  treated  is  dissolved  in  the 
oil  to  be-  soliditied.  the  solution  is  heated  to  70c — 100°  C, 
and  1  to  1(1  per  cent,  of  a  hot  saturated  solution  of 
sodium  hydroxide  in  alcohol,  or  in  a  mixture  of  alcohol 
and    benzene,    is   added.      On   cooling,  the  mass  solidities. 

—A.  T.  L. 


Fuel ;  Process  /c;r  making  an  artificial 
Fi.  Pat.  413,692,  March  14.  1910. 
Match   15.    10(10. 

See  Eng.  Pat.  0163  of  1909  :  this  J..  1909,  1186.— T.  F 


Naphthalene;    Process  of  recovering  — 
Bots.    Syracuse.    >'.Y.     U.S.    Pat. 
1910. 

The  naphthalene  is  absorbed  by  a  solution  of  picric  acid, 
and  recovered  from  the  "  naphthalene  pic-rate  "  by  steam 
distillation. — A.  T.  L. 


Oil-wells;    Method  of,   and  apparatus  for   pumping . 

A.  Sattler.  (arpinteria.  Cal.      U.S.  Pat.  966.772.  Aug.  9, 
1910. 

A  METHOD  of  pumping  viscous  oil  from  a  well  consists  in 
introducing  a  lighter  oil  into  the  well,  pumping  up  the 
mixture,  and  recovering  the  diluent  by  distillation. 

—A.  T.  L. 


— .      H.  C.  Morris. 
Under  Int.   I  'onv.. 


B. 


Coke     ovens;      Regenerative     and     non-regenerativt  . 

P..    F.    F.    Fabry.     Fr.    Pat.    413,301,    March   5.    1910. 
Under  Int.   (onv.,  April   15,   1909. 

See  Eng.  Pat.  8920  of  1909  ;  this  J.,  1909,  1026.— T.  F.  B. 

Coking  processes.  L.  L.  Summers.  Fr.  Pat.  413.440, 
Feb.  7.   1910.     Under  Int.  I  onv..  Feb.  0.   1909. 

See  U.S.  Pat.  935,175  of  1909  ;  this  J.,  1909.  1079.— T.F.B. 

Coke  ovens.     L.L.Summers.     Fr.  Pat.  413.811.  March  18, 
1910.     Under  Int.   (onv..  March   19,   1909. 

See   U.S.   Pats.   943,609  and  943,610  of   1909;    this  J., 
1910,   144.—  T.  F.  B. 

Ammonia  ;  Process  and  apparatus  for  producing  recover- 
able   in  the  manufacture  of  producer  gas.     Q.  Moore, 

J.  Cunningham,  and  J.  W.  B.  Stokes.     Fr.  Pat.  413.651, 
March  16,  1910. 

See  Eng.  Pats.  28,053  and  28,054  of  1908  ;    this  J.,  1910, 
550.— T.  F.  B. 

Producing  pure  carbon  dioxide  from  the  scrubbing  water 
obtained  in  the  manufacture  of  lighting  gas  and  of  coke 
oven  gas.     Fr.  Pat.  412,975.     See  VII. 


Pitroleum  oil;  Method  of  freeing from  smoke  pro- 
ducing elements.  S.  Kamo,  Oita,  and  Y.  Xaka.  ( >-aka. 
Japan.     Eng.  Pat.   11,359,  May   13,    1909. 

The  oil  is  thoroughly  mixed  with  an  equal  bulk  of  sea 
water  containing  i  to  4  per  cent,  of  wood  vinegar,  and 
allowed  to  stand  for  3  to  4  hours.  A  precipitate  is  burned 
containing  the  impurities  and  the  clear  oil  is  run  off. 
The  treatment  i-  repeated  if  n.  ■  •  -ary,  and  the  oil  may- 
be heated  to  60° — 75°  C.  The  sea  water  should  he  of 
density  3:  B..  and  salt  or  ammonium  chloride  is  added  if 
ssary.  Crude,  heavy,  and  light  oils  may  be  treated  in 
this  way,  and  the  product  is  suitable  for  burning. — .V  T.  L. 


Paraffin  wax;    Rt fining . 

and  YV.  F.  Murray.  Paisley. 

1 01 10. 


Apparatus    for    testing    lubricating     products. 
413,996.     See  XXIII. 


Fr.     Pat. 


A.   F.  Craig  and  Co.,  Ltd.. 
Eng.  Pat.  13,589,  June  10, 


The  crude  wax  is  melted  and  floated  on  water  contained 
in  a  tank  having  movable  side-plates  which  act  as  a  con- 
veyor to  continuously  remove  wax  from  the  suil I  tin- 
water  in  a  continuous  sheet.  The  sheet  of  wax  is  ooled 
by  cold  water  and  passed  by  a  series  of  endless  band  con- 
veyors through  a  series  of  steam  -heated  sweating  chambers, 
of  which  is  maintained  at  a  suitable  temperature  so 
that  the  wax  is  progressively  sweated  and  refined  by  the 
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Elictrir     inrandtscinci     lamps;      Radiation     of    .     G. 

Lcimbaeh.  Z.  wiss.  Photogr..  Photophvsik,  u.  Photo- 
chem.,  1910.  8,  333—360,  365—380.  '  (hem.  Zentr., 
1910,  2,  695—696. 

The  author  has  determined  for  a  number  of  lamps  on  the 
market  the  watt-consumption,  the  total  radiation  by  means 
of  the  bolometer,  and  the  luminous  radiation  in  the  same 
way  after  absorbing  the  infra-red  rays  by  a  solution  of 
ferrous-ammonium  sulphate.  The  results  are  shown  in 
the  following  table,  wherein  (1)  represents  the  spec -itic 
consumption  of  watts  per  mean  candle-power,  (2)  the 
relative  radiating  power=the  energy  value  of  the 
total  radiation  divided  by  the  energy  consumed,  (3)  the 
luminous  effect  =  the  energy  value  of  the  luminous 
radiation  divided  by  that  of  the  total  radiation,  (4)  the 
efficiency  =  the  energy  value  of  the  luminous  radiation 
divided  by  the  energy  consumed,  (5)  the  absolute  luminous 


x  I    \.u.\..  No.  i-  : 


Qu  111      TAB  t    i    i:  PRODI  I  I 


K.  IT 


radiation     the  mean  spherical  luminous  radiation  d 
l>\  the  mean  Bpherical  candle-power,  and  (6)  the  absolute 
■pacific     luminous    radiation    divided     bj     the    absolute 
liiiiiiiuiuH  radiatii I   thu   Hefner  candle. 


Hi 


(21 


Qarbon  Blamenl 
lamp     

Nenist  lump 

Tantalum  lump 

lamp. 
\  i:  i;  lamp 
Beramann  lamp 
Jnsl  tungsten 

lump      

Blrhu   colloid 


pal 
cent. 


(3) 


HI 


(51 


per 
cant, 


pet 


'■■- 

■Mi 
■!■« 
I-  ■ 
1-7 
1-7 


01-H 

1-75 

Ml 

411-2 

4-4:< 

2-17 

:i4ii 

M-8 

4-26 

2-7:. 

ii  1 

750 

3-B0 

41* 

80-5 

4-41 

:i-SJ 

482 

>-oa 

:t-44 

47:i 

Watts 

pii  -,|  cm 

x    111"" 


1-7       72-2 
1    •        B5-4 


4-44        8-20 
i  I!       :i-55 


437 

4311 


11-112 
11.411 

0-49 

0-5H 
0-55 

0-51 

0-51 


— A.  S. 

Patents. 

Incandescent  j<w  lamp  mantles.     I.   Kreidl  and  G,    Heller, 

Vienna.     Eng.   Pat    17,862,  July  SI,   I!"'!'. 

I'iik  raw  mantle  ia  impregnated  with  a  solution  of  colloidal 
thorium  hydroxide  mixed  with  a  suitable  proportion  ol  a 
cerium  compound.  The  impregnated  mantle  is  then 
heated  with  ;i  solution  of  ammonia  in  order  to  convert  the 
sol  '  into  a  "  gel,"  thai  ia  to  render  the  colloidal  thorium 
hydroxide  insoluble.  The  mantle  is  then  finished  in  the 
usual  manner.  The  advantage  ol  this  method  is  that  us 
no  ammonium  salts  are  formed  as  from  the  interaction  of 
tlir  ammonia  and  the  acid  of  the  thorium  salt  used  in  the 
ordinary  process,  the  mantle  dues  nut  require  to  be  washed 
before  being  finished.     \Y.  II.  ( '. 

Oat-mantle,  <nul  <nt  of  making  samt  :    Incandescent  . 

\.  P.  White,  Caldwell,  N.J.     U.S.  Pat  966,283,  Aug.  2, 
1810. 

Thk  gas  mantlea  are  made   by  impregnating  a  suitable 
fabric  with  a  solution  of  thorium  nitrate.     The  impre 
nati-il  fabric  1-  u.ai rii  with  hydrogen  peroxide,  and  before 

burning  otf  is  further  impregnated  with  a  solution  of 
thorium  nitrate,  containing  a  salt  of  another  rare  earth  to 

aet    as   an   excitant.     A    web   for    malring    incandescent 

mantles  ia  also  claimed,  consisting  ol  threads  containing 
dcnitrutcl  salts  of  thorium,  and  coated  with  a  thorium 
compound  containing  another  salt    to  act   as  an  excitant 

-W.  H.  ('. 

Bunsen    burner    /or    illuminating    purposes.      E.     Meyer- 
ffimmerli,  Zurich.      Kng.  Pat.  830.  Jan.  12.1910.      Under 
Int.  Conv.,  Jan.  19,  1909. 
Thk  gas  enters  through  the  inner  pipe,  2.  over  which  the 
outer  [ii|>e,  3,  provided  with  orifices,  4.  for  the  escape  of 
gas  to  the  mixing  chamber,  7, 
slides.     An  inverted  cone,  5,  is 
attached  to  the  pipe.  3,  and  tit- 
mto  the  opening  in  the  horizon 
tal  partition,  6.     When  no  gas 
is    passing,   the    parts   of    the 
apparatus  are  in  the    position, 
shown   in  the  figure,  but  when 
i-  admitted,  the  pressure 
-    the    outer    telescopic 
tube,  3,  to   rise   vertically   so 
that  tin    cone,  .">.  also  rises  and 
allow-    the   air,    which    enters 
through   the   hole-,  s,  to  , 
bet  ween  the  cone.  .">,  and  the 
plate.  6,  into  the  mixing  cham- 
ber,    7.       The     greater     the 
sure  of  the  gas  the  b  i 

the     tube,     3,     rises,    and 

seqnently      the     greater     the 
opening     between    o    and    6. 
The  result  is  that   the  amount 
of    air    is    automatically 
lated  bj    the   pre— ure  of  the  gas.      W.  H.C. 


Filament  o  tor  healing  unit*  or  lamps,     ll   u    i 

London,     Prom  Parker-Clark   Electrii    Co.,   New    Yoik. 
Kng.  Pat.  18,984,    tag    17.  1909 

\  btbono,  rigid  ■  ondm  I E  high  resistanoi       -  '•  will 

withstand  a  high  U  mperature  in  the  open  ami  i-  suitable 
lor  use  in  lamp-  ami  m  oleotrical  •  mad  a   foil 

\ '!■  of  carl  ion  is  arranged  in  a  flashing  jar,  through  whioh 

1   enrient    ,,|    ....      i      pg      ,    |       ,.   i      ,.,11,       ,:,       nydj 

■  i  net  with  about  2  pi  i  -  enl  ol  a  Eydroi  at 

ethylene,  and   the   vapoui   of  -iln nn  oh] le.      II n 

silicon  carbide,  8il  ...  is  thu-  deposited  w  as  bo  build 
up  a   filament    of  any  desired    -i/.<-.     The  n  iction    i 

H,    SiCl4    SiC      ilH  I.      In    plan     ol    ethylene,   the 

following   gases   or    vapoui-    may    be    used;     methane, 

tylene,  benzene,   ocetaldehyde,  and    Bthen      [So     also 

Kng.  Pats.  7637  and  7642  of   1907;    this  J.,  1907,  1079: 

1908,  438).     A.  T.  I.. 

[Mercury]  Vapour  lamps,  Eleclrodi  for  — .  P.  i '. 
Hewitt,  \  ignoi  to  Cooper  Hewitt  Electric  Co.,  [Jew 
1  ork.     I'.s    Pat.  965,900,    ta      2,    1910. 

Tuts  electrode  for  mercury  vapour  apparatus  consists  ol 
in  amalgam  ol  approximately  one  pan  of  lead,  one  part 
ol  tin.  and  I parts  ol   mi  p  urj      W.  (  -  II- 

FUamenU  \o\  electrii  lamps,  Manufacturt  of  .  I  i. 
Planchon,  Paris.     U.S.   Pat  968,407,  Aug.  2:1.   1910. 

Si;k  Kng.  Pat.  12,139 of  1907  :  this  J.,  1908,  564     T.  K.  B. 

/  neaiiiUxn  nl  Imn /.  lUniin  ut<  :   Solder  for  .     H.  Ku/.el, 

Baden.  Austria-Hungary,  Assignor  to  General   l 
Co.,  New    York.     r.s.  Pat  969,109,    tag.  30,   1910. 

Addition  of  Nov.  21,  1906,  to  l-'r.  Pat,  366,267  of  1906  • 

this  J..    19(17.   r.L'll.    -T.  K.  Ik 


iments  of  difficultly  fusibli  mete  mps,  etc! ; 

Process  for  diminishing  th<    brittleness  of  .     (      II. 

Weber.  1'r.  Pat.  413,544,  March  12,  1910. 

See  Eng.  Pat.  1S.SII8  of  HKi'.i  :   this  J..  I!U0,  807.    -T.  I-'.  B. 


III.     TAR  AND  TAR   PRODUCTS. 

Patents. 

Solidifying    lar  ;     Apparatus    for    .      E.    T.    Leaver, 

London.     Eng.  Pat.   17,209,  Jnlj   23,   1909. 

The  tar  after  the  naphtha  has  U-en  distilled  olf  is  run  by 
gravity  into  a  lead  lined  tank  placed  at  a  lower  level  and 
independently    heated    to   about    200°F.,    wherein    it 
mixed  by  means  of  a  hand-driven  stirrer  with  the  n  01 
quantity   of   sulphuric    acid    added    through    a    sprinkling 
device.     The  mixing  tank  is  provided  with  a  cover  and 
with  means  for  conducting  away   the  gases  and    vapours 
given  off,  so  thai  inn-  in-  e  i-  avoided.     The  bottom  ol 
tank  slopes  towards  the  outlet  bo  that  when  the  mixing 
implete,  the  resulting  mast  con  be  ran  out  into  tanks 
or  moulds.      W.  II    ' 

Tar  oils  ;    Pro —   lor  improving  tht  odour  of  heavy    . 

Rutgerswerke  A.-G.  |  31,  1907. 

When  heavy  Coal-tar  oils  are  treated  with  dllut.      :,o      fj() 

per  cent.)  sulphuric  acid    at  temperatures  ol  so      go   i    . 

M-ideralili   portion  of  the  acidic  and  basic  coi 
separates   in       resinous  condition,  and    -  idily 

moved  from  the  oils.  For  example,  1000  kilos,  of  heavy 
ml  are  treated  with  l'"1  kilos,  of  60  per  cent,  sulphuric 
acid  at  90°  C.  for  some  time ;  after  cooling,  the  acid  and 
resinous  mass  are  separated,  and  the  oil  i-  ,iith 

100  kilos,  of  caustic  sods  lye  ol  sp.  gr.  1-3,  and  may 
tinally  be  treated  ,uth  steam  until  no  more  naphthalene 
li-tils  over.— T.  F.  B. 


IOM 


Cl.  IV.— COLOURING  MATTERS  &  DYES. 


[Sept.  30,  1910. 


Anthraquinone    or    halogen-anthraquinones  ;      Prix, 

introducing  chlorine   ivto .     Farbenfabr.    vorm.    F. 

Bayer  and  Co.  Fr.  Pat.  412,979,  Feb.  23,  1910.  Under 
Int.  (one.  March  6,  L909. 
When  anthraquinone  or  its  halogen  derivatives  are 
treated  with  chlorine  in  concentrated  sulphuric  acid  solu 
tion,  preferably  in  presence  oi  chlorine-carriers,  chlorine 
■nay  be  introduced  aucoesaively  into  the  ant  lira - 
quraone  molecule.  Thus,  l.4-5'8-te*««)hloro:airthraquinone 
is  produced  by  the  action  of  a  currenl  of  chlorine  on  50  kilos. 
of  anthraquinone  and  I  kilo,  of  iodine  dissolved  in  500  kilos. 
of  sulphuric  acid  monohydrate,  heated  to  about  Kit1  C  The 
chlorine  is  passed  until  the  equivalent  ol  "4  atoms  is 
absorbed.  The  same  product  is  obtained  by  chlorinating 
1-chloro-    or    l-S-dichlo  auinone.        Hexachloro- 

anthraqninones  are  formed  in  a  similar  manner  from  2-6- 
and  2-7  dichlon  anthraquinone,  p-chloro-anthraquinone 
furnishes  a  ne\i  pentachloro-derivative,  and  1-  and 
2-bromo-anthraquinonc      give      rise      to      1  bromo-4-5-8- 

trichloro-     and     2-1 lotetra-chloro-anthraquinone    res- 

1  ely.—  T.  F.  15. 

•on  mixtures  containing  chlorosulphonic  acid  ;  Process 

for    Korking-up    .     Saccharinfabr.     A.-G..     vormj 

Fahlbcrs:.  List,  and  Co.  Ger.  Pat.  224.386.  Nov.  7, 
1908. 
The  residual  liquid  produced  by  pouring  into  ice-water 
the  reaction-product  of  chlorosulphonic  acid  on  hydro- 
carbons consists  of  dilute  hydrochloric  and  sulphuric  ' 
acids,  and  is  valueless.  In  order  to  recover  the  acids  it  is 
proposed  to  merely  dilute  the  reaction  mixture  with  a  ] 
small  quantity  of  water  or  dilute  hydrochloric  acid,  in 
such  a  way  that  all  the  hydrochloric  acid  escapes  in  the 
gaseous  form,  the  sulphuric  acid  being  separated  from 
the  organic  derivative  by  further  dilution.  For  example. 
to  the  product  obtained  by  the  action  of  350  kilos,  of 
chlorosulphonic  ai  id  on  100  kilos,  of  toluol,  is  added 
slowly,  and  with  constant  stirring.  18  kilos,  of  water :  the 
temperature  will  not  rise  much  above  30°  C,  and  hydro- 
chloric acid  gas  will  be  briskly  evolved.  On  addition  oi  a 
further  18  kilos,  of  water  the  toluene  sulphochloride 
separates  from  the  sulphuric  acid. — T.  F.  B. 

Dihydroxycarbaz       !        i !    >        acid;     Process   /or   pri par- 
ing   .     Farbenfabr.  vorm.  P.  Bavcr  und  Co.     Ger. 

Pat.  224,952,  May  11.  1909. 
(akbazole  is  converted  into  its  tetrasulphonic  acid  by 
treatment  with  sulphuric  acid  monohydrate  at  00° — 
100°  C,  and  then  with  fuming  cid  tthi  same  temperature. 
576  parts  of  the  potassium  salt  of  this  acid  are  added  to  a 
mixture  of  2500  parts  of  caustic  potash  and  250  parts  of 
water  heated  to  240  ( '..  and  the  temperature  is  maintained 
at  260° C.  until  the  carbazolesulphonic  acid  is  melted; 
the  melt  is  treated  with  acid  and  the  potassium  salt  of  the 
dihvdroxvdisulphonie  acid  of  carbazole  dissolved  out. 
The  free  acid  is  easily  soluble  in  v. .iter,  sparingly  in  all  ohoL 
and  insoluble  in  benzene.  It  may  be  utilised  in  making 
azo  dyestuffs,  being  able  to  combine  with  two  mols.  of  a 
diazo  compound. — T.  1'.  B. 

Arylsulph  ..  7. /,„,,„../',,„ .       for  pn  paring    . 

I'    Ulmann.     Ger.  Pat.  224.082.  Jul}   20,  1909. 

ELalooxb  diii.  othraquinone  react  readily  with 

arylsulphamides.  forming  arylBnlphaminoanthraquinonee  ; 

the  reaction  is  preferably  carried  out  in  presence  of  a 
catalytic  agent  and  of  a  substance  which  will  combine 
with  the  hydrochloric  acid  lib-rated.  For  example,  a 
mixture  of  10  parts  of  l-chloro-anthraqninone,  in  parts 
of  p-toluenesulphamide,  8  parts  of  potassium  carbonate, 
1  part  of  copper  acetate,  and  100  parts  of  nitrobenzene 
is  boiled  under  areflux  condenser  for  two  or  three  hours. 
By  distilling  off  the  nitrobenzene  and  crystallising  from 
acetic  acid,  the  1  -/;  I oluem  .-ulphamino-anthraquinone  is 
obtained  in  the  form  of  yellow  needles,  of  m.  pt.  225  I  .. 
insoluble  in  alcohol  and  ether. — T.  F.  B. 

Tar  ;    Process  for  the  continuous  distillation  of  .     W. 

Ilicendiek.    K— eiiRuttenscheid,  Germany.     Eng.   Pat. 

23,766,  Oct.  1*J.  1909.     Under  Int.  Conv.,  Oct.  17.  190$ 
See  Fr.  Pat.  407,900  of  1909  ;  this  J.,  1910,  552.— T.  F.  B. 


Anlliraquinoni-  :      Process    lor    tin     manufacture    of    . 

J.  Wetter,  London.  From  t  hem.  Fabr.  Grunan, 
Landshoff  und  Meyer  A.-G.,  Griinau,  Germany.  Em:. 
Pat.   16,312,  duly  13.  1909. 

See  tier.  Pat.  216,336  of  1908  ;  this  J.,  1909, 1310.—  II   B. 

Anihraqii i itoia * nl phtatir  acids  :    Production   of  chlorinated 

.     F.  Ullmann.     Fr.  Pat.  413.412.  March   9,    1910s 

Under  Int.  I  onv.,  May  10,  1909. 

See  Eng.  Pat.  .-.41  of   1910;  this  J..  1910.  808.— T.  F.  B. 


IV.— COLOURING  MATTERS  AND  DYES. 

Azoxy-compounds  ;  Preparation  of .     F.  Keitzenstein. 

J.  prakt.  them..  1910,  82.  262— 270. 

The  author  finds  that  many  amines,  and  particularly  their 
Bulphonic  ai  ids.  can  be  oxidised  to  azoxy-compounds  by 
means  of  potassium  ferricyanide  in  alkaline  solution. 
Benzidinesulphondisulphonic  acid,  when  treated  in  this 
way.  is  readily  oxidised  and  the  dyestuff  produced  can 
be  easily  salted  out  of  solution.  It  is  a  reel,  substantive 
dye  for  cotton  and  can  be  diazotised  and  developed  on 
the  fibre  or  in  substance.  Similarly  benzidinemono- 
sulphonic  acid,  benzidine-m-disulphonic  acid,  naphthidinc 
o-diaminodiphenic  acid  and  dianisidine  furnish  analogous 
products.  p-Phenylenediaminemonosulphonic  acid  also 
yields  a  dyestuff  which  can  be  diazotised  and  combined 
with  the  usual  components :  for  example,  the  product 
obtained  with  j-naphthol  dyes  wool  in  raspberry  red 
shades  which  become  brown  on  chroming.  Sulphanilic 
acid  gives  an  azoxy-corn pound  (azoxybenzene-p/j-disul- 
phonic  acid)  which  dyes  wool  in  sulphur-yellow  shades. 
and  dibromosulphanilic  acid  yields  a  dye  producing  more 
intense,  orange  yellow  tints  on  wool  than  those  furnished 
by  the  unsubstituted  product.  Naphthionie  acid  yields 
a  dye  giving  yellow  shades  on  wool  and  diaminostUbene- 
disulphonic  acid  gives  a  dye  producing  yellowish  brown 
shades  on  wool;  when  diazotised  and  combined  with 
S-naphthol  a  brick  red.  and  with  l-amino-7-naphthol  a 
dark  brown,  dyestuff  is  obtained.  The  oxidation  can  even 
be  effected  on  the  fibre  itself:  thus  when  cotton  dipped 
into  an  alkaline  solution  of  benzidinemonosulphonio  acid, 
is  brought  into  a  solution  of  potassium  ferricyanide.  a  level, 
olive-yellow  is  produced  which  is  fast  to  washing.  Congo 
Red  and  Benzopurpurin  4B.  when  similarly  treated, 
on  the  fibre  yield  yellowish  red  and  Hesh  red  shadi 
After  separating  the  dyestuff  in  the  above  operations  the 
solution  may  be  treated  with  chlorine  in  order  to  convert 
'the  ferro-  into  ferri-cyanide  which  can  then  be  used  for 
further  oxidations. — J.  C.  C. 

Tetramethylchrysaniline.     <  >.     Fischer    and    E.    Schmidt. 

J.  prakt.  them..  1910.  82.  288—291. 
In  1884  it  was  found  that  when  the  condensation  product 
of  o-nitrobenzaldehyde  and  dimethylaniline  (ortho-di- 
para-tetramotliyltriaminotriphciiylmethane)  was  treated 
with  arsenic-  acid,  a  yellow  dye-stuff  was  produced  which 
was  probably  tetramethylchrysaniline.  The  yield  of 
oxidation  product  was.  however,  small  and  it  is  only 
recently  that  it  has  been  found  that  a  much  better  yield 
(40  per  cent.)  can  be  obtained  by  oxidising  the  leuco- 
compound  with  yellow  mercuric  oxide,  which  operation 
is  carried  out  in  boiling  xylene  solution.  The  hydro- 
chloride, platinichloride,  picrate  and  nitrate  as  well  as 
the  free-  base  have  been  prepared.  The  latter  crystallises 
from  benzene  in  large  reddish  yellow  prisms  milting  at 
229°  < '.  Dyeings  produced  with  salts  of  tetramethyl- 
chrysaniline are  distinctly  redder  than  those  obtained  liy 
the  use  of  chrysaniline. — J.  (.'.('. 

Patents. 

Vat  dyestuffs;    Production  of  new .     P.   A.    Newton. 

London.     From   Farbenfabr.  vorm.  F.  Bavcr  und  Co., 

Elherfeld.  Germany.     Eng.  Pat.  27.029.  Nov.  20,  1909. 

Addition    to    Eng.    Pat.    7*19.    April    1.    1909   (tins   J., 

1910.  81). 
Instead   of    1-naphthol  or    1-anthrol.   used   in   the   chief 
patent.    4-hvdroxvaccnaphthcne    is   condensed,    not    only 
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with  tin-  iKiiiin-.  |m.\ -U    mentioned   but   "I""  wirh  the 

respective     l-napnthisatinu       The    condensation    product 
of    I  hydroxys 'rii.'i|iliiln  in     with    diliromoieatin    chloride 

fives  i    yellow   val  from  which  cotton  in  dyed  in  pure  fast 
lue  shades ;    that  with  a-i»atinanilido  produces  fast  bluish 

shades,  and  that  with  br <■  i  naphthisatin  i  hloridi 

.l\..  cotton  in   bluish   green  -had.-.     .1    i '.  (  . 

\ycstuff ;   Xfn  .     P.  Thomasch  nski,  Vohwinkcl, 

nor  tu  i'. ii  in-lit.  In    vorm.  F.  Bayi  r  unci  Co.,  Elbci 
d,  Germany.     U.S.  Pal    961,387,  June  14.  1910. 

Ouvk  tograj  and  brownish  black  vat  dyestufl   ai    obi I 

l.\     treating     ,wth    alkali    polyaulphidee    anthraquinone 

iptans    or    thi     corresponding  disulphides  oi  derii 
Uvea  w  In.  h  yield  men  apt  an-  in  the  reai  tion.     Example  : 

I  part  hi  I -aminoanthraqi 5-sulph eid  is  heated 

in  an  autoclave  to  1  T< '  i  for  10  hours  with  2  parts  ol 
sulphur.  In  part-  ol  sodium  sulphide,  and  S  pari-  of  water 
i  cooling,  tin-  product  "I  the  reaction  is  filtered  off 
and  washed  with  hot  water.  From  an  alkaline  hydro- 
sulphite  vat  it  dyes  cotton  in  fast,  greenish  black  blown 
■hades.  -J.  ('.  G 

Vnt-dyextuff.     P.  Thomaschewski,  Vohwinkel,  Assignor  to 
nfabr.   vorm.    P.    Bayer  inul  Oo.,   Elberfeld,  Qei 
many.     U.S.   Pat.  961,388,  June   14.   L910. 

Olive  to  gray  and  brownish  black  dyestuffs  are  obtained 
l.\  treating  anthraquinone  men  aptans  or  the  corresponding 
disulphides  with  sulphur.     Example:     1    part  of  anthra 
quinonc-1  :  5-dimercaptan  is  heated  with  8  parts  of  sulphur 

100   c   until   no   more  hydrogen  sulphide  is  evolved. 
The  product  is  extracted  with  sodium  sulphide  Bolution  to 

love  sulphur,  and  washed.     From  an  alkaline  bydro- 
aulphite  vat  it  dyes  cotton  in  fast  olive  shades.  —J.  I     I 

codiethylgallocyanine.  W.  Lommel,  Assignor  to  Farben- 
faln.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany. 
is    pat.,  962,712,  June  28,   1910. 

The  leuco-compound  of  diethylgallocyanine  (compare  this 
J.,  I'.tlo.  412)  is  prepared  as  follows  :— 36  parts  of  diethyl- 
locyanine  hydrochloride  are  stirred  with  water  and 
i  Iniim.  hloi  ii  ai  id  i  19  B.  I,  ami  9  parte  oi  zinc 
dnsi  are  slowlj  added.  The  reaction  is  i  omplete  after  thi 
mixture  has  been  stirred  for  some  time  and  heated  gently. 

The  separated  leu m] nd  ran  be  used  as  a  paste  or 

in.n   be  filtered  "if.  washed,  and  dried. — J.  C.  C. 

lyesluff.  \\  .  Bergdolt,  Leverkusen,  Assignor  to 
Tail.,  ntal'i.  vorm.  r.  Bayei  und  Co..  Elberfeld,  Ger- 
many.    U.S.   Pat.  963,739.  July  12.   1910. 

Bluish  black  to  black  trisazo-dyestuffs  are  prepared  by 
combining  the  tetrazo-compounds  obtained  from  p-anuno- 
benzeiv-a-/.ii-2-.imini>-8-naphthi<l-li-siilphoni<  acid  oi  from 
p-aminobenzeneazo-"-amino-5-naphihol-7-8ulphonJi  acid 
with  one  molecule  "f  a  m-diaminobenzene-  or  toluene- 
Bulphonic  a' nl  and  with  one  molecule  of  2-amino-5-naph- 
thol-7-suIphonic  acid  or  of  a  derivative  of  the  lattei  acid 
in  n  j.li  i-  given  illustrating  the  pre- 
paration i.f  sin  h  d  dyestufl  from  the  tctrazo-compound  ol 

minobenzeneazo-2-amino-8-naphthol-6-sulphoni< 
which  is  combined  first  with  one  molecule  of  rn-phenylene- 
diamine-4-sulphonic  acid  and  then  with    one  molecule  ol 
8-pbenylamino-5-naphthol-7-8ulphoni<  ex  id.   [t  dyes  cotton 
in  deep  blue  blai  k  shades.      I   C.  C. 

'rm-.-H.    ...hi-  .-     Production    of   dyestuffs    of   tk* . 

Parbenfahr   vorm.  F.  Bayer  und  Co.     Fr.  Pat.  41X127. 
l-'.-h.   2,   1910.    Under   Int'.  i  onv.,  March   Hi.   1909. 

wool  are  obtained  by  treating  amino 
anthraquinoncsulphonic  acids  with  acylating  agents. 
The  dyestuffs  prepared  from  1-aminoanthraquinone- 
6-sulphonic  acid  and  acetic  anhydride,  oxalic  acid  (in  the 
pri-s.  ii-  <■  of  pyridine),  benzoyl  chloride  (in  the  presence 
of  pyridine  and  nitrobenzene)  and  thionyl  chloride  (in 
the  presence  of  nitrobenzene,  pyridine  and  salicylic  acid 
respectively  dye  wool  in  yellow  Bhades  and  that  from 
1-amino-  i-methylait)inoantlirui)iiinonesulplionir  acid  and 
acetyl  chloride  produces  violet  shades. — J.  c.  C. 


nylmtlhan:  Pi 

ifu              I'u i  benfabi    i  oi  m.  t    Ba  yi  i  und  Co      Fi    Pal 
113,383,  Man  h  8,  1910,     Undi  r  Inl    I  onv.,  Jutu 
July  22.   II 

L)    i  - 1 1  1 1  -  which  pi  oi  I  in  i   yellow   to  tod  shad i  wool 

■   in  an  ai  id  bat  h  en  to  blue  oi  bl 

iroming  are  prepared  by  oond   nsin     tminob  u   Idehyde 
1 1  -  inn  Ii  a i  substitution  produota,  with  two  molecules  ol 
in.  in      bydroxycarboxylic    acid,    diazotising    the 

■  ilt i r i ■  •    I'u mi. . .in, .i      .mil    combining    the    diazo. 

rape I   «ith   the   usual  components,  and  finally  oxi- 

he  li  hi  ii  .1/ up- mini        Vlternatively  the  leui  o- 

iunds  can  be  oxidised  befon  or  I  he  ilia/.'  il 

inl  linn  combined  s     described        Exampl   :    100  kilos. 

ol  the  leuc tiii I  pn  pared  by  i  ondensing  one  mole- 

■  .  !il.  ,i . .  n  a  nun'  ib  ii :   Id  b   d    and  two  mi  ■ 
.   oti   ai  id  are  dissolved  bj  i  ho  addit  ion  of  14 

ol  -inliiuii  carl ate  and  the  leuco-compound  i-   i 

i   i  ,l  l,\  adding  63  kilo     of  hyi  acid  (19°  E 

3110  kilos,  ol  ice.     Diazotisation  is  effected  bj  adding  6-9 
kilos,  of  suiliuiii  nitrite  dissolved  in  \\ai<  i  and  the  diazo* 
compound  is  poured  into  a  well  cooled  solution  of   16*6 
I  ilos.  iit  "'  I'-'  itii   ai  nl  in  600  kilos,  of  water  and  27  kilns. 
Milium  carbonate.     The  combination  ii  completed  by 
adding  40  kilos,  of  30  per  cent.  Bodium  hydroxide,  the 
dyestufl  is  precipitated  by  hydrochlorii   acid,  washi 
dried.     For  the  oxidation  this  product   (60  kilos 
solved  in  concentrated  sulphuric  acid    :i!i|>  Idles.)  and  a 
solution  of  sodium  nitrite  (7  kilos.)  in  concentrated   Jul 
phuric  acid  (100  kilos.)  is  stirred  in.     After  heating  th/ 
mixture  t.i  oil      tin   i  . .  it  is  thrown  on  ice,  filtered  and  dried. 
A  table  is  given  in  the  patent  showing  the  properties  ol 
analogous  oyeel  tiffs.     J.  i.e. 

■;    {jtfhraquinanyl-ureas ,    Manufacture  of  .    Farbwerke 

vorm.  Meister,  Lucius,  und  Bruning,  Hoechst  on  Maine, 
Germany.     Eng.    Pat.    12,129,    Maj    17.    1910. 

Int.  dun..  May  19,  1909 

i  Anthum.ii  iniin -. .  are     prepared     bj     ti 

,  anthraquinonyl  isocyanate  with  a  prin  ondary 

.inline   in   presence  m    absence  ol   a   solvent.     (Compare 

tin-   J.,    1910,    74H.    1002.)    The  condensation    | lucte 

friun  aniline.    3-aminoanthraquinone,    p-aminobenzoyl-a- 

mthraquin ■   and    benzylamine   oi    diethylamine, 

etc.  dye  cotton  from  the  vat  in  yellow  shades.     J.  (     ' 

tohiidim  ml)   ■  I   m  » 

tiring  dyestuffs  therefrom      Badisohe  Anilin  un 
rik.     First   iddition,  dated  Feb.  21.  1910,  to  Fr.  Pat. 
198,602,  Jan.  18.1909.     Dndei  [nt.  Conv.,  Nov.  20, 1909. 
PYRAZOLONE  dyestuffs  similar  t«.  these   mentioned  in  the 
.  hief  patent  (this  J.,  I"  obtained  by  employing 

:>  i  mini..  -2  am  un    l-methylbenzene-5-sulphoni'  bj  •«  1  instead 
of  the  ohloro-acid  previously  used.     J.I     ' 


Production    "I 

m.    h.     II.      Fl 


Sulphidi    dyestuffs  : 

inul    ' 

June  I.  1909 
The  dyestuffs  prepared  b)  heating  with  polysulphides  the 
pi 1. 1 lint si.fe,in.li  nsationo  withp  nitrosophenols 

tin-  .1..   1909,  517  ;  1910,   182 

.,  ■-  whii  h  -  an   b  making  use  of  tln-ir 

difl  solubilitj    in  dilute  alkali  sulphides. 

The  mi  in-  sparingly  soluble  dyestuff  gii  from  which 

rott  m  is  dyed  very  fast  t--  washing, 

lji-hl  .  in.-.     In  order  largelj   to  incr  ise  the  pro- 

portion of  this  dyestuff  in  the  above  p  i  polysul- 

phid  i  i     \     -        tould  be  employed 

the  operation  i-  preferably  -  an  ied  out  in  all  oholi  solution. 

Vat    dvestuffe  ■     M  of .     Kalle    un.l 

A.-G.     Fr    Pat.  413,799,  March   17.   1910.     Under  Int. 
i  nnv..  March  19,  1909. 

Isdiooto  dyestuffs,   obtained   by  condensing  derivatives 
isatin  with  aromatic  ,  ompounds  i  ontaining  the  Ltrmip. 

ill    tn  (except   indoxyl  and  3-oxy-l-thionaphthene)  are 

brominated,  or  the  latter  compounds  are  condensed  with 
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[Sept.  30,  1B10. 


bromo-dcrivatives  of  n-U.it  in.  The  dycstutf  produced  by 
treating  the  product  of  condensation  of  1 : 4-dihydroxy- 
naphthalenc  mononicthyl  ether  ami  u-anilidoisatin  with 
a  solution  of  bromine  in  sulphuric  acid  gives  a  vat  from 
»hieh  cotton  ie  dyed  in  fast  brae  shade-.  A  similar  dye- 
stuff  is  prodneed  by  treating  in  the  like  manner  the  product 
of  condensation  of  o-saphthol  and  dibromoisatin  <  hlorido. 

—J.  C  I 

Snlpkidt    dyistuffs   derived  from   carbazoU  .     Manufacture 

of .     R.     B.     Ransford.    Upper    Norwood.     From 

L.   Caasella   and   Co.,    Frankfort  on  Maine.   Germany; 
Eng.  Pat.  18,822,  Aug.  Hi.  1909. 

See  Fr.  Pat.  413,716  of  1909  :  preceding.— T.  F.  B. 

Sulphidi    dyestuffa;     Process    for    ■preparing    black . 

L  I  aseeHa  and  I  o.     Fr.  Pat.  413.755.  June  2.  1909. 

Eng.  Pat.  14.14:1  of  1909  ;  this  J.,  1910,  481.— T.  F.  B. 

Halogen    derivatives    of    indigo;      Manufacturi     of . 

J.   Y.   Johnson,  London.     From   Badische   Anilin  und 
Soda  Fabrik,  Ludwigshaien  on  Rhine,  Germany.     Eng. 
23.181.  Oct.  11.  I'.h  :t. 

See  Fr.  Pat.  409.618  of  19(19  ;  this  J.,  1910.  680.— T.  F.  B. 


Azo  dyes.  E.  R.  Jager  and  R.  W.  Carl,  Dusseldorf- 
Derendorf,  Germany.  Eng.  Put.  17M.  .Ian.  24,  1910. 
Under  Int.  (one..  June   IS.   1909. 

See  Fr.  Pat.  412.13S  of  1910  ;  this  J..  1910.  1003.— T.  F.  B. 

Dyestufj-t  of  the  anthracene  series ;  Manufacture  of and 

of  an  intermediate  product.  Soc.  pour  1'Industrie 
Chimique  a  Bale.  Basle.  Switzerland.  Eng.  Pal  9283, 
April  16,   1910.      Under  Int.  Com..  April  17.   1909. 

See  Fr.  Pat.  411.750  of  1909  ;  this  J.,  1910.  939.— T.  F.  B. 

Vat  [anthracene]  dyes  and  process  of  making  ;    Gray r. 

H.  Broniatow'ski.  Assignor  to  Soc.  of  Chem.  Ind.  in  Basle, 

Basle.     U.S.  Pat.  968,533.  Aug.  30,  1910. 
See  Fr.  Pat.  411.750  of  1909  ;  this  .1..  1910,  939.— T.  F.  B. 

Vat    dye    and   process   of   making   same.     A.    Schmidt.    E. 

Brvk.    and    R.    Voes,    Assignors   to    Farbwerke    vorm. 

Heister,     Lucius,     und     Briining.     H    chst     on     Maine. 

Germany.     U.S.  Pat.  968,697,  Aug.  30,  1910. 
See  Eng.  Pat.  17.265  of  1909  ;  this  J.,  1910,  81.— T.  F.  B. 

Vat    [anthracme]    dyestuffs  ;     Process   for    producing . 

Farbenfabr.  vorm.  F.  Baver  und  Co.     Fr.  Pat.  412.9C0, 
21,  1910.      Under  Int.  Oonv.,  March  4.  1909. 
See  U.S.  Pat.  961,387  of  1910  ;  preceding.— T.  F.  B. 

Vat    [anthracene]    dyestuffs  ;     Process   for    producing . 

Farbenfabr.  vorm  F.  Bayer  und  Co.  Fr.  Pat.  412  938 
Feb.  22.  1910.     Under  Int.  Cm..  Man  fa  1.  L909 

See  U.S.  Pat.  961.388  of  1910 ;  preceding.— T.  F.  B. 

Leuco  compound   of  lh.    o  iethylgaMo- 

Process  for  producing  a .     Farbenfabr. 

vorm.   F.    B  I   Co.     Fr.   Pat.  413,349,   March  7 

1910.     Under  Int.  Conv.,  June  8.  1909. 

See  U.S.  Pat.  902.712  of  1910  ;  preceding.— T.  F.  B. 

Monoazo  dyestuffs  ;  Process  for  producing .  Farben- 
fabr. vorm.  F.  Baver  und  Co.  Fr.  Pat.  413,982,  March  10 
1910.     Under  Int.  Conv.,  April  28,  1!"  9. 

See  Eng.  Pat.  28.717of  1909;this  J.,  1910,  1050.      I    F.  B. 
Preparing  bluish-green  lakes.     Ger.  Pat.  224,442.   St .  XIII. 
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Japanesi     celluloid     industry.     Chamber    of     Comm.     J., 
Sept.,    1910.      [T.R.] 

The  Japanese  Monopoly  Bureau  has  promised  to  supply 
the  Sakai  Celluloid  Company,  which  is  expected  to  open 
operations  shortly,  with  300  tens  of  camphor  a  year,  and 
the  Aboahi  Celluloid  Company  with  600  tons.  In  nianu- 
facturing  celluloid  camphor  represents  50  |>t  cent,  of  the 
material  employed,  so  that  the  amount  of  celluloid  manu- 
factured by  these  two  firms  is  estimated  at  1800  ton.-  per 
annum.  The  demand  for  celluloid  in  Japan  is  not  more 
than  300  tors,  so  that  when  these  celluloid  companies  are 
in  full  operation  there  will  be  a  surplus  of  1500  urns  of 
celluloid  over  and  above  the  present  home  demand.  A 
Held  for  the  sale  of  this  celluloid  must  be  sought,  and  both 
companies  will  export  their  goods  to  China  and  Korea, 
and  even  to  Europe  and  America.  Here  they  will  meet 
keen  competition,  and  it  naturally  follows  that  their  raw 
material  must  be  obtained  as  cheaply  as  possible.  Camphor 
can  be  obtained  about  12s.  per  lb.  cheaper  in  Japan  than 
in  Europe,  but  the  refined  camphor  made  in  Japan  contains 
a  certain  amount  of  oil  which  makes  it  useless  for  the 
manufacture  of  celluloid  without  further  refining.  More- 
over, the  spirit  used  for  making  celluloid  must  contain  not 
less  than  95  per  cent,  of  pure  alcohol.  The  spirit  produced 
in  Japan  will  not  answer  the  purpose,  and  a  supply  of 
alcohol  must  either  be  obtained  from  Europe  or  America, 
or  the  ordinary  Japanese  alcohol  must  be  refined.  In 
Japan  nitric  acid  is  also  very  dear,  so  that  although 
camphor  can  be  obtained  a  little  cheaper  in  Japan,  the 
other  materials  are  dearer.  Consequently  the  celluloid 
made  in  Japan  will  cost  about  the  same,  as  far  as  raw- 
material  is  concerned,  as  abroad.  The  only  advantage  in 
Japan  is  cheap  labour,  but  in  exporting  the  article  to 
Europe  and  America,  freight,  insurance,  and  other  charges 
must  be  allowed  for.  so  that  here  again  the  advantage  of 
cheaper  labour  is  counterbalanced.  The  only  thing  to 
be  done  to  encourage  the  industry  is  to  devise  some  means 
of  obtaining  cheaper  material  in  order  to  meet  competition 
in  Europe  and  America. 

Patents. 

Fabrics  for  construction  of  balloons  ;  Process  for  rendering 
impermeable  .  Soc.  Miehelin  et  Cie.,  Clermont- 
Ferrand,  France.  Eng.  Pat.  13,898,  June  8.  1910. 
Under  Int.  Conv.,  June  11,  1909. 

A  coating  of  caoutchouc  weighing  about  35  arms,  per 
square  metre  is  applied  to  a  cloth  weighing  85—90  grrns. 
per  square  metre.  This  coating  is  next  covered  with  a 
layer  of  drying  oil  varnish  of  the  same  weight  as  the 
caoutchouc.  If  a  fabric  is  then  prepared  by  combining 
three  or  more  folds  of  the  cloth  thus  prepared,  a  material 
is  obtained  of  less  weight  and  better  impermeability 
than  are  possessed  by  an  analogous  material  simply 
coated  with  caoutchouc. — P.  F.  ('. 

Broom  ;    Process  for  the   production   of  fine   textile   fibres, 

guiidUt    at   a    substitute    lor  cotton  and  flax,   from . 

i:    Suttcrlin.     Ger.  Pat.  224,593,  Jan.  1,  1909. 

The  air-dried  stems  of  the  plants  are  boiled  twice  with 
watei  under  steam  pressure  (up  to  150°  C),  and  then 
whilst  still  warm  passed  between  revolving  blushes  in  order 
to  remove  the  woody  fibre.  The  fibres  are  next  submitted 
to  a  retting  process  in  the  usual  manner  in  order  to  free  them 
from  adherent  bark,  and  are  afterwards  washed,  bleached, 
again  washed,  dried  until  they  contain  only  5 — 6  per  cent. 
of  moisture  and  then  stored  in  the  form  of  balls  or  heaps 
until  they  become  soft  and  flexible. — A.  S. 

Alcohol  and  ether  vapours  front  air  [of  artificial  lill:  u-orks]  ; 

Collection   and   recovery   of  .      A.    de   Chardonnet 

Fr.  Pat.  413,359,  Mar  24,  1909.     (See  also  this  J..  1907, 
1088.) 

In  the  preparation  of  artificial  filaments,  etc.,  from  collodion, 
the  concentration  of  the  vapours  of  the  solvent  in  the  air 
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iiiii-t  be  kepi  as  high  aa  possible.  The  spinning  appai 
|a  enolosed  in  a  glass  case  which  is  opened  onlj  when 
accessary.  The  ordinary  rail  carrying  the  spinnerets  i 
replaced  bj  a  revolving  plate  having  spinnerets  arranged 
in  the  form  of  a  circle.  Bach  plate  is  provided  with  a 
oontrol  tap  and  a  special  Biter,  and  when  the  spinning 
from  any  particular  plate  is  interrupted  .1  tight  fitting 
1-  placed  over  the  plate  to  prevent  loss  of  solvent. 
The  filaments  pass  up  through  guide-fork)  on  to  the 
bobbins,  which,  when  full,  are  placed  in  the  lower  pari  ol 
the  easing  until  all  the  ether  and  most  of  the  alcohol  have 
evaporated.  The  unwinding  "f  the  bobbins  1 
after  immersing  them  in  water  in  ordei  to  collect  some  ol 
the  alcohol,  and  the  spindle  of  the  bobbin  during  the  un- 
winding process  is  surrounded  by  a  Iil'Iii  metal  cylindei 
against  which  the  dilute  alcohol  is  thrown  by  centrifugal 
and  collected.  For  the  absorption  ol  the  ether  and 
alcohol  vapours,  amy]  alcohol  (or  its  bomologues)  is 
employed,  as  described  Ice.  cit.,  in  a  vessel  containing  plate 
The  vapours  of  the  amyl  alcohol  carried  oil  from  the 
Brat  absorption  vessel  by  the  issuing  ail  are  absorbed  i"  a 
second  plate-apparatus  charged  with  dilute  ethyl  alcohol, 
which  may  be  obtained  from  the  bobbins.  The  vapo 
earned  ofl  from  the  second  vessel  are  absorbed  in  a  third, 
which  1-  charged  with  water.  The  alcohol  and  ethei 
absorbed  by  the  amyl  alcohol  are  recovered  by  rectification 
in  a  rectifying  plate-column,  and  the  alcohol  from  the 
rid  and  third  absorption  vessels  ia  recovered  in  a 
second  rectifying  column.    -J.  !•'.  li. 

Fibrous  plants  ;   Process  for  thi  chemical  retting  oj  and 

conversion  of  ony  plants  into  paper  pulp.     I..  Peufaillit. 
IV.  Pa*.  413,097,  Feb,  28,  1910. 

Fob  tin'  retting  or  degumming  of  fibrous  plains  fen-  textile 
purposes  01  foi  conversion  into  paper  pulp,  the  use  "i 
petroleum  or  other  hydrocarbon  is  claimed!  The  plants 
are  boiled  under  pressure  at  a  temperature  of  120° — 180°  C. 
with  an  alkaline  solution  containing  about  ■">  per  cent,  ol 
sodium  carbonate  and  at  least  ~>  per  cent,  of  petroleum, 
calculated  on  the  weight  of  the  material.  Caustic  alkali 
or  .1  dilute  acid  may  be  used  instead  of  sodium  carbonate 
if  desired.     J.  F.  B. 

Plastic  material  [cellul  Anon-inflammable . 

U .  Merckena  and  H.  B.  Manissadjian.     Fr.  Pat  113,667, 
March  16,  1910. 

etate  is  converted  into  a  non-inflammable 
plastic  material  having  all  the  industrial  properties  of 
celluloid  bj  combining  it  with  the  phosphoric,  thio- 
phosphoric  or  sulphonic  esters  of  phenols,  cresols  or 
naphthols  or  their  derivatives.  Theproducl  isworked  up 
in  exactly  the  same  manner  as  celluloid,  a  solvent  being 
led  to  assist  the  incorporation  of  the  materials  ii 
necessary.  A  suitable  mixture  consists  of  Hx>  kilos,  of 
cellulose  acetate,  :!.">  kilos,  of  phenyl  phosphate  and  a 
sufficient  quantity  of  a  solvent  such  as  glacial  acetic  acid, 
chloroform  or  acetone. — J.  F.  B. 

Cettvlaxc  derivatives  [esters'] ;    Process  for  tin    manufacture 

of  .     H.    Dreyfus.      Kr.    Pat.    413,671,    March    1<>. 

1910. 

1  '1:1.1.1  lost:  acetate  is  prepared   by  the  action  of  acel 
anhydride  on   cellulose   or   its  derivatives,   in    presence   ol 
lead  chamber  crystals  as  a  catalysing  agent.     The  acetyls! 
ins  mixture  may   be  diluted   with   liquids   which   may   be 
solvents  or  non-solvents  of  the  product.     1  'ellulose  fori 

may  be  prepared  by  the  action  of  formic  acid  in    I 
manner,  and   it    is  stated  that   esters  of  other  acids  ol 
fat t  v  13  also  Vie  produced.     Lead  chamber  crystals 

laimed  to  have  a  more  specific  influence  in  favouring 
the  esterification  than  free  sulphuric  acid.  Example: 
In   p  Uulose  are  treated   with  a   mixture  oi   85 

of  acetic  anhydride,   30  oi  glacial   acetic   acid   and 
5-8    of    lead    chamber    crystals;     the    reaction    proi 
gradually  at  a  relatively  low  temperature,— J.  F.  B. 

.{rlipeiitl  sHlc ;   Manufacture  of .     H.  Dreyfus  and  I.. 

Schneeberger.     Fr.    Pat    413,787,    March    16,    1910. 

The  cellulose  esters,  ehicth  the  ai  state,  prepared  by  the 
process    described    in    Fr.    Pat.    4i:i,t>71    (see    pi-en 


,.,.  1 1  .0,   applied  to  the  111  u  of  artificial  ^lk 

by  any  of  the  known  processes  ol  mamifau  ton       f.  F.  B. 

CeUulost  acetaU  .    Preparation  of  brilliant,  matt  or  ,h,.,mi.il 
\     1  ■:„  hi  d  run.     1  1     Pat,    113,901, 
March  21,  1010.     Under  Int.  Conv.,   \p>    16,  1900 

I  in:  spreading  oi  fine  1 1 1 1 ating    ol  ■  ■  llul 

on   materials  01    fal 1    porou     ueven 

diifioult,  because  the  coating  lend-  to  sink  into  01  take 
the  form  ol  the  body  material  According  to  this  invention 
.,  thin  film  ol  a  iolution  of  thi  acetab  i  pread  on  a 
support  ha>  ing  an  even,  1  lose  or  polished  surface,  to 
which  the  film,  when  fullj   duel.  will  not   adhere      iae 

iilm.  before  it  is  completely  dry,  is  then  pri     ed  it 

with  the  hod\  material  to  be  coated,  and  drying  is 
pleted.     The  film  thi  n  pi  1  1    ofl  the  temporary  support 
adheres    firml.i    to    the    bodj  material    wl 
presents   an   ioxai  1    reproduction    ol    thi  I    the 

iipport.     Suitable    support      are    made    ol     metal    foil, 

nietallised  [lapcr.  rubl  Bi     waxed  1  loth,  vi hi  1  li  ather, 

Thi     bodj  material    ma\    be    pn  viou  Ij    moi  b 
with  a  solvent  ol  the  acetate  in  ordi  1  to  promote  adhesion 
ol  the  film.     J.  F.  B. 

irtifieial  silk;    Apparatus  \o\  On   manufaetun  of  ■ or 

!,„■  coating  or  glossing  texOlt    fibres.     B     L«aewi 

Eng.   Pat.   18,086,     tog.    ">.    1909.     Under    tot.    Conv., 

Sept.    IS.    1908. 

Sua  Kr.  Pat.  403,242  of  1908;   this  J.,  1009,  1310.     T.F.B. 

Yolatil,    solvents    in    On    manufaetun    of  M  » 

[pminituM  for  rn-ovi-rimi'm/tour*  of  Fabr.  de  Sole 

\,.',iic  de  Tutor*.     Fr.  Pat.  412,887,  May    12,  1900. 

She  Eng.  Pat,  ll,729ol  1910;  thiaJ.,  1910,  1004— T.  V.  B. 

Cellulose;    Process  for  thi   manufacture  of  ■     A.D 

Marseilles,  France.     Eng.  Pat  23,628,  Oct  15,  II 

Sn  Fr.  Pat.  W3,518of  1909;   this  . I.,  1910,  84.     T.  F.  B. 

I't,,t<r ;  Product  for  tim  ultaru  ously  coloun  no  and  sizing  -—, 
its    applical F.    Curtius    and    Co.     Fr,     Pat 

112,933,   Feb.  2.'.   1910,     Under  tot  Conv.,  March  25, 

1909 
SEE  Eng.  Pat.  4067  oi  1910;   'his  .)..  1910,  751.     T.  F.  B. 

Briquettes  from   anfhraciU    by  means  "I  "cettulide."     Kr. 

Pat.    1 1II.152.     See  I1a. 

Tanning  extract  from  sulfhih  ceUulost    liq ,      Fr.   Pat. 

413,849.     Sei    XV. 


VI.-BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

Tinctorial  properties  of  certain  dyestuffs  belonging  to  the 
group    of    isocyanines.     J      !  "-    ''"b  "K    ',n'1 

H.  Siegnst      Re'     gen    Mat    Col.,   1910,  14.  249     250. 

Uiikn  immersed  in  ai  jolutionof  Pinacyanol  sflk 

is  dyed  blue,  wool,  violet,  and  cotton,  bluish-violet     In 
Pinaohrome  the  fibres  are  dyed  greenish   I  and 

violet    respectivelv.     Pre 1-  "'    "•'"'    J™1 

basic   reagents   tends   to   produ  1  "'   tint,   whilst 

btoi  ihade  1-  obtained  bj  sdmilai  treatment  with  acids. 

\dditi.m  ol  acids  or  alkalis  to  the  dyi  the  same 

effect.     Silk,     however,     retains    its    characteristic     blue 

-hades  both  in  the  presence  ol  alkalis  and  acids.     Both 

Ol    and    silk  m  < he  air, 

but  when  place  I  in  meB  ''    , 

and  it  also  lf  ,lu'  dye-bath  is  heated, 

although    tl  d    violet    colour   retui  -ling. 

The  critical   point   >"  the  case  of   both   Pinacyanol  and 

Pinaohrome,  is  about   50   C     in  alcoholic  solution  wool 

is  dyed  greenish  blue  'in    Pinachrome  and  blue  by  lina- 

cvanol.  but   the   shades   turn   violet   on   exposure  to  the 


noa 
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atmosphere.  This  phenomenon  is  probably  due  to  the 
presence  ol  water  vapour  as,  it  the  dyed  fibres  are  trans- 
ferred to  a  desiccator,  tlir  blue  shade  is  retained.  The 
authors  discuss  tip  -j-  phenomena  from  a  theoretical  poinl 
of  view.  -.1 

Azot  tin •  fihn  ;  Application  of  dihydroxydiphenyl- 

methatu   to  tin  production  of  .     .1.   Brandt. 

packet   No.   1085,   Feb.   1".   1899.     Bull  Soc  Ind.  Mu] 
house,  1910,  80.   I9S     L98 

Cloth  is  padded  with  a  solution  containing  30  grms.  of 
dmydroxydiphenylmethane,  :>.">  grms.  of  sodium  hydroxide 
df  4(i  B., and  1  litre  of  water.  When  such  cloth  is  passed 
through  iliazo. solutions  the  corresponding  azo  dyestuffs 
are  developed  on  the  fibre.  The  shades  produced  are  fast 
i|i  and  light  and  the  colours  do  not  sublime.  In  a 
report  on  the  process,  Battegay  confirms  these  results  and 
mentions  that  the  azo-dyestuffs  have  already  been  pre- 
pared in  substance  bj   Durand,  Huguenin  &  i  o. — I.  C.C. 

Pitiful  iri jn  •  Unix  an  ■'ill;  In/  means  of  ihiocyanates  or 
•tn n mini  chloride.  Koechlin  Bros.  Sealed  packet  No. 
1003.  Nov.  12.  1898.  Bull.  Soc.  Ind.  Mulhouse,  1910, 
80.  200—201. 

The  effects  are  produced  by  steaming  silk  which  has  been 
treated  with  concentrated  solutions  of  tbiocyanates  or 
stannous  chloride.  In  a  report  on  the  note,  Battegay 
states  that  this  note  forms  the  conclusion  of  a  series  of 
papers  by  Grandmougin,  Siefert  and  .laquet  and  that. 
reporting  on  Siefert's  Fr.  Pat.  101.015  (Feb  15,  1898), 
Schoen  and  Grandmougin  stated  that  excellent  results 
were  obtained  on  wool  with  tbiocyanates. — J.  ('.  C. 

Patents. 
Wool  teowringand  iegreasing  lyes  :  Process  and  arrangi  mi  ni 

forth  separati  electrolytic  treatment  of .     J.  Baudot. 

Fr.   Pat.  413.442.   Feb.  9.   1910. 

\i  i  ibding  to  this  invention  the  lyes  used  for  scouring  and 
degreasing  wool  are  separated  from  the  wool  and  collected 
in  BpeciaJ  tanks  where  they  arc  vigorously  beaten  in  order 
to  emulsify  the  fatty  matters  extracted  from  the  wool. 
The  same  pump  which  beats  the  Ives  also  delivers  them 
to  a  separating  tank  from  which  the  fatty  matters,  which 
then  float  on  the  surface  of  the  liquid,  are  removed, 
whilst  the  liquid  passes  into  an  electrolysing  apparatus 
where  the  lyes  are  regenerated  for  further  use.  Another 
type  of  apparatus  is  adapted  for  the  treatm  ml  of  lyes  used 
in  continuous  scouring  and  degreasing  machines,  in  which 
the  wool  is  sprayed  with  the  lye.  The  vats  belov  and 
above    the    travelling    layer    of    wool    are    divided   into  a 

number  of  compartments  worked  on  the  ntei  current 

battery   system.     The   used    lye   talis   through    the    wool 

into  the  Iowei  Bcries  of  compartments  in  which  it  iselectro- 

gencrati  I    liquoi    is   then    pumped   into   a 

correspondii"_'  , tanks  above  the      ool 

in  which  the  fate  are  separated  and  the  lye  is  delivered  to 
the  wool  one  (ten  further  along  the  series.     Wat 
in  at  one  end  and  exhausted  lye  is  drawn  off  at  the  othi  r. 
The  lyes  are  rejected  as  incapable  of    further  regeneration 
when  their  densii  \    reaches    10       1-'    I!. — .J.  !■'.  B. 

Bern  [Electrolytic]    Hanufactwn    of     — .     \I. 

New,   London.     Eng.   Pat  23,629,  Oct.   16,  1909. 
T.'iic  apparatus  described   belongs  to  the  type  in   which 
double   pole  eli  oetrate  the   wall-   ..t   insulating 

material,  and  the  solution  to  be  etectrobj  ed   is  mad 
flow     along    narrow,    parallel     troughs.     The     partitions 

between  :\i  1  jaecllt    troughs  ale    fol  II  led    of    bricks  Of   ret  I  a'  ■Inl  y 

material,  with  strips  of  platinum  (or  other  material) 
between  them,  and  projecting  into  the  compartments, 
the  whole  being  cemented  together  to  form  an  impervious 
partition. —  I'.  M. 

Batching  yarn,  yarn  bobbins,  cops,  ami  the  lila  ;  Apparatus 

for .     E.  Herzog,  Erlach,  Lower  Austria.     Eng.  Pat. 

9982,  April  23,  1910.     Under  Int.  Oonv.,  April  2s.  1909. 

Is  machines  in  which  yarn,  in  hanks  or  on  bobbins  or  ops, 
is    placed    in    a    receptacle    and    bleach    liquor    is    pumped 


on  to  the  perforated  cover  and  percolates  through  the  mass, 
the  upper  layers  of  the  yarn  receive  a  more  severe  treat- 
ment than  the  lower  ones.  To  obviate  this  and  obtain 
a  more  uniform  bleaching  effect,  the  receptacle  is  so  made 
that  it  may  be  rotated  through  an  angle  of  180  .  whereby 
the  course  of  the  liquor  in  relation  to  the  vain  may  he 
changed,  and  the  rate  of  bleaching  rendered  more  uniform 
throughout  the  mass. —  V.  &L 

Beaching   seaweed    [varech)    by    chlorint    or   other   agents; 

Apparatus  lor .     (.    \.  Sabourin  and  E.  E.  Marinier. 

Fr.  Pat.  412,909,  Feb.  21.  1910. 

The  well  washed  material  is  packed  in  cages  which  are 
arranged  to  fit  inside  a  series  of  \ats  made  of  material 
resistant  to  chlorine  and  having  tightly  fitting  lids  from 
which  the  cages  are  hung.  Each  vat  is  provided  near 
its  bottom  with  a  pipe,  which  places  it  in  communication 
with  the  upper  part  of  the  vat  before  it.  and  the  first  vat 
can  be  connected  by  means  of  a  three-way  tap  with  either 
a  hot  air  reservoir,  a  chlorine  generator  or  the  atmosphere. 
By  means  of  this  apparatus  the  material,  without  removing 
it  from  the  cages,  can  be  bleached  with  chlorine,  after- 
wards treated  with  a  solution  containing  sodium  carbonate 
and  sodium  sulphite  and  can  be  finally  washed  and  dried, 
an  injector  being  used  to  force  the  necessary  liquors  into 
each  vat  of  the  system.  After  each  process  the  spent 
liquors  can  be  discharged  from  every  vat  in  the  series 
by  manipulating  one  handle.  Devices  for  taking  out 
samples  of  the  various  liquors  are  also  attached  to  the 
vats.— P.  F.  C. 

Woo!  or  other  animal  fibre  ;    Method  of  preparing for 

mordanting,  dyeing  or  printing.  3.  Schneider.  Hawick. 
N.B.  Eng.  Pat.  15,828,  July  7,  1909.  Addition  to  Eng. 
Pat.  0152.  Mar.   14,   1907  (this  J..   1908,  331). 

The  material  is  treated  at  the  boil  for  a  short  time  with 
very  weak  solutions  of  caustic  alkalis  or  alkaline-earths. 
This  treatment  is  sufficient  to  transform  the  sulphur 
compounds  of  the  wool  into  sulphides  and  vet  doe-  not 
injure  the  handle  or  strength  of  the  material.  Example  : — 
112-6  grms.  of  woollen  yarn  were  worked  cold  for  5  minutes 
in  a  litre  of  a  005  per  cent,  solution  of  sodium  hydroxide. 
The  bath  was  then  raised  to  the  boil  in  7  minutes  and  kept 
boiling  for  a  further  5  minutes.  10  c.c.  of  formic  acid  of 
21  Tw.  ueic  then  added  and  finally  10  c.c.  of  a  10  per  cent, 
solution  of  potassium  bichromate.  The  whole  of  the 
chromium  was  absorbed  by  the  wool  in  30  minutes  and 
fixed  as  pure  sesquioxide.  .Sulphuric  acid  can  be  used 
instead  of  formic  acid. — P.  F.  C. 


TextUt  pica  goods,  warp  yams,  and  the  liki  .    Method  and 

for   treating tmth   liquids.     3.    S.    Ainley, 

Huddersfield.     Eng.  Pat.  19,136,  Aug.  20,  1909. 

The  machine  is  provided  with  two  sets  of  nipping  rollers. 

one  set  being  below  the  surface  of  the  liquor  and  at  the 
front  of  the  machine,  the  other  pair  being  at  the  back 
and  above  the  surface.  The  material  (warps,  or  cloth  in  the 
rope  form)  is  led  up  and  down  between  the  rollers,  being 
kept  in  position  by  guide  pees,  and  the  two  ends  being 
joined  together  it  forms  an  endless  band  which  may  be 
conveniently  and  rapidly  treated.  The  last  draft  from 
the  top  rollers  is  led  o\  ei  .  leading  roller  (which  travels 
at  a  higher  s]x-cd  than  the  others),  and  is  carried 
second  leading  roller  to  the  other  end  of  the  machine. 
and  through'  the  bottom  nips  to  the  first  draft.  An 
arrangement  i-  described  tor  maintaining  the  material 
during  the  first  draft  at  a  constant  tension. — P.M. 

Rollers  for  use  in  dyi  tug.  bleaching  and  other  opereitions. 
H.  1).  Halstc.nl.  Manchester.  Eng.  Pat.  25,489,  Nov.  5. 
1909. 

A  HOLLOW  glass,  porcelain  or  earthenware  cylinder  is 
gripped  at  its  ends  by  two  metallic  end  caps  (of  a  diameter 
not  greater  than  the  diameter  of  the  cylinder)  which  are 
arranged  along  the  shaft  of  the  roller  on  which  the  cylinder 
i-  to  lie  mounted  :  one  cap  being  fixed  on  the  shaft  whilst 
the  other  can  slide  along  it.      The  inner  faces  of  the  caps 
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tie  internally  coned  losel]  with  correspond 

lug  external   c -   formed   at    the  ends   ol    thi    cylinder 

and  ■  iil-Iii  grip  in  ensured  by  moans  oi  n  nul  working 
i  screw  threaded  Bhaft  against  the  outei  face  of  the 
movable  cap,  n  sprity.  washer  being  preferably  in 
between  the  cap  and  tin  nm  to  allow  foi  subsequent 
expansion  01  contraction.  In  order  to  drive  the  cyhndei 
positively  and  not  bj  means  ol  the  frictional  grip  between 
the  caps  and  the  cylinder,  the  innei  surfaces  of  the  cylindci 
ends  are  provided  with  projections  which  engage  with 
recesses  in  the  end  cap  The  joints  "f  the  cylinder  with 
the  >;i|>-  are  packed  with  cement  or  Borne  other  material 
which  i-  proof  against  tin-  liquids  with  which  the  rollci 
will  he  emplo)  ed.     P.  F.  i '. 

' ,'//.  Hk<  ;  Proa  M  foi  Vctien 

fin    \iii!iii  Fabrikation,  Berlin.     Eng.  Pat.  5134,  Mar.  I. 
1910.     Under  Int.  Conv.,  Oct.  23,  1909. 

Briuht  blue-black  shades  of  great  stability  can  be  obtained 
on  animal  hair--  bj   treating  them  with  a  hath  containing 
a  pars  diamine, diaraino  anisol  ,(C,  I!  ,.0(  li  , :  NIL.  :  Ml 
1:2:4)  oi    diaminophonetol  n',,11  ,.<  m  .11  ,:  NH,:NH, 
1:2:  I)    together    with    an    oxidising    agent.      Example 
3  parts  of  p-phenylenediamine  and   2  parts  <'t  dial 
amsol  are  dissolved  in  500  parts  of  boiling  wain    and  400 
parts  of  ci. LI  water  and   100  parts  of  hydrogen  peroxide 
"t  It  per  cent,  strength  are  added.     The  previously  washed 
furs  are  introduced  into  the  bath,  cooled  in    .'in    it.'i    I 
and  worked  for  >'•     12  hours.     Tin  \  are  then  washed  and 
dried.     P.  P.  C. 

Dyeing  piect   goods;    Apparatus  for .     J.  A.   Aubree 

and  P.  Chardon.  BY.  Pat.  413,031,  May  15,  l!Hi!i. 
\  \  it  is  divided  by  a  vertical  partition  into  two  compart- 
ments. A  perforated  metallic  bobbin,  around  which  thi 
material  to  be  dyed  is  wound,  is  arranged  vertically  in 
each  compartment  and  each  bobbin  is  connected  tightly 
at  its  lower  end  with  a  reversible  pump.  The  Ii'1  ol  the 
vat  carries  two  caps,  which  are  so  placed  that  when  the 
lid  is  in  position  the  caps  tit  over  and  close  the  upper  ends 
of  the  bobbins.  A  reservoir  containing  tin-  dye-liquor  is 
connected  to  the  pump  by  a  pipe  provided  with  stop- 
cocks. Another  pipe  places  tin-  upper  part  of  the  vat 
in  connection  with  tin-  reservoir.  When  the  machine  is 
working,  the  dye-liquor  is  drawn  from  the  outside  "i  the 
i"ll  of  cloth  i r - 1 . >  the  ulterior  of  tin'  bobbin  in  one  com- 
partment, and  in  tin-  other  is  forced  radially  through  tlr 
mil  m  thf  opposite  direct  ion.     1'.  I1'.  <  . 

Printing  webs  oi  ti  stilt    fabrics:    Machine  for  .     E. 

Bontcmps.     Ivanovo-Vosnessensk,    Russia.     Eng     Pal 
19,217,  Aug.  iMi.  1909, 

Thk  machine  is  designed  to  print  Bucb  parts  oi  tin  surface 
of  the  fabric  as  are  raised  or  in  relief.  Means  are  descril  ed 
whereby  tin-  distances  between  the  printing  and  pressure 
rollei  dated,  and  adjusted  to  suit  tin'  thicknei 

the  material  printed  upon.     A  pattern-chain  is  emplo 
to  control  the  printing,  tin-   projections  upon  the  chain 
moving  adjustable  levers  which  actuate  tin-  anus  upon 

Which   thr  rollers  are  rained.       I'.  .M. 

Alizarin  printing;    Organic  compounds  which  can  be   used 

in   and   their   preparation.     Meister,    Lucius   und 

Bruning.  Fr.  Tat.  413,836,  Mar.  18,  1910.  Under  Int. 
i  onv.,  April  :i.  1909. 
Bl  adding  a  mixture  of  rieinoleie  acid  and  a  saturated 
fatty  aeid  of  high  molecular  weigh!  to  an  alizarin  printing 
colour  the  preliminary  oiling  of  the  material  can 
be  omitted.  The  mixture  prepared  by  stirring  together 
■In  parts  of  rieinoleie  a.  id  and  60  pan  ink  aeid  " 

until  a  limpid  solution  is  obtained  is  given  as  an  example. 

—P.  K.  I '. 

Gluten  or  subslana «  containing  gluU  n  ;  Process  for  ri  nit 

soluble.     Erste  Trieste]    Reisschfil-Fabriks    Atkien 

Gee.,  Trieste,  Austria.     Eng.   Pat    8203,  April  •"..  1910. 
Under  Int.  Oonv.,  Mar.  1.  1910. 

Tin:  process  consists  in  mixing  the  gluten  with  1  —  1" 
per  cent,  of  a  per-salt  of  an  alkali  (preferably  a  perborate 


1    pen  .ii  l  on, it,  i  and   boiling  thi    mixture   with   watoi 
The  nascent   oxygen  i  onv  erl     thi      lut<  n   mi-  a   form  in 

whii  I  i  luble  in  pn  «  i t  the    mall  ai int 

of  free  ..Ikali   resulting   from   tin-  hyclroh  i.i 

,l.      r   M 

Permanent  protedm    lauei 

,li„-,,„i  ,i  thin  iin,i  transport »'  .1    E.  k  una 

Ft.    Pat      113,007,    Feb.    24,    I Undei    Int 

Jan.  31,  1910. 

Vkri    strong   soluti i     elatin  and   formaldehyde] 

mixed   so  j-    lo   produce  a    viscous   liquid.     In   ordei 

prevent    the    foi  mation   ol    an    ii   olubl     | lui  i    in]  i  hi 

mixture,  the   lormaldehyde  solution  is  previous]  ifii  .1 

with  an  organic  and.     The  gebUin-1  irmali 

is  applied  in  a  thin  layer  to  the  surface  ol   the  fabric  and 

the  material   i    afterwards  exposed  I i mis   vapoiu*. 

rhe  a  in  in.. i  ii  .  neutn  lisi  •  tin-  acid  in  ib"  mixture  and  the 

foi  maldi  hydi    then   reacts   with   the   gelaf  it 

thin    insoluble  film  on  the  surface  of  the  fabric.     P.  F.  C. 

Alizarin    preparation*    suitabh    | 
Uanufaciurt  of  J.  Wetter,  I.,  ndon.     From  I  hi  m. 

Fabr.   Oriinau,    Landshofl   und    Meyei     V.-G.,   Griinau, 
Germany.     Eng.    Pat.    18,461,   Am...'    10     I'm'' 

8]  i  i. cr.  I'at.  219,757  of  1907 ;  this  J.,  1910, 484.      I    F.  li. 

Fabrics,     l,.,;..,  impregnating         .     E.  de  Journo 

Allentown,    Pa.     U.S.    I'at.   969,041,    Vug    30,    1910 
si  i   Fr.  Pat.  403,013  ol  1909;   this  J.,  1909,  1311.     T.F.B. 

Dyeiny ,    Process  of    -  Farbenfabr.   vorm.    F.    Bayer 

und  t  b.     First  Additmn.  dated  Feb.  I  I.  1910  t.    I 
305.',;:'.   Oct    L'ii.    I tn is.     Under   Int.    Oonv.,    Ma}    -i 

I  tin: i 

Skj   Eng    Pat  17,624  ol  l"":';  this  J.,  1910,942,     T.  F.  B. 

/';/.  ing  h  tirs  "«</  furs  :    Proa  is  and  eo  for . 

Act-Ges.   f.    Anilinfabr.     Fr.    Pat.   4i:f.s77.   March   21 
1910.     Under  Int.  Conv.,  Oct.  23,  1909. 

See    Eng    Pat.   5134   of   1910;    preceding.     T.F.B. 

Discharging    coloured    grounds;     Process    tor   .     Soc. 

pom    I' Industrie  Chimique  a    B  le.     Fr,    Pat    (13,564, 
March  12,  1910.     Under  Int.  tone,  Feb.  14,  1910. 

Eng.  I'at.  7094  of  1910;  this  J.,  1910,  1006.     T.  F.  B. 

Proteins    in    substances    containing    protein;    Process    for 

rendering   solublt    the   .     Erste   Triestei     I: 

Fabriks    V.-G.     Fr.   Pat.  413,425,   March  9,    1910 

-i  I     Eng.    Pat.   8203  oi   1910  ;    preceding.     T.  I  .  B. 


VII.- ACIDS;     ALKALIS;     SALTS;     NON 
METALLIC    ELEMENTS. 

Sensitive    reunion    lor    phosphoric    acid    and 
Deniget      J«    Will. 

PyrogaUolriimePii/l  ether,  a  del 

■  i  Id.    See  \  \  1 1 1. 

Zinc  sulphalt  :     I  n  nml ,  from  a  GaSlard  concentrating 

apparain*.     A.     Hoffmann.     '/..    angew.    i  hem..     1910, 
23.  1672   -1673. 
Oh  concentrating  in  a  GaiUard   ipparatt     thi  acid  from  the 
irst  of  a      i  !  nul  eis  making  sulphuric  acid  from  the 

j   of  zinc   blende,   thei 
large   whit  Mine  flocks  I   of  tine  needles, 

which  had  the  composition  corresponding  to  the  formula. 
/.nSiij.ltll  si  if      The  ■  b    moisture 

from  the  air.  and  dissociate  into  anhydrous  rinc  sulphate 
and  sulphuric  aeid. —  I.    I.   D. 


1IU4 
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Sulphur;     .V» a    nrae<M    far    Ifo    exlraclton    <>/ '""» 

nuneraia  or  rodbj.     A  die  Gregorio  Rocasolano.     Anales 
espanola  de  Fisica  \  Quimica,  1910,  8.  264.     i  hem.J 
Zeit,  L9I0,  34.  Rep.,  434. 

The  principle  of  the  method  can  be  Been  bom  the  accom- 
panying diagram.  The  sulphur  on  I  through 
D.  into  the  inclined  pipe,  \.  whioh  is  provided  with  a  grate 


at  B.     On  heating  A.  the  sulphur  melts  and  flows  through 

B,  collecting  in  H.  The  first  portion  is  dark-coloured, 
owing  to  bituminous  substances,  anil  has  a  purity  of  only 
97 — 98-5  per  cent.,  but  later  fused  sulphur  of  99-2—  -99-7  per 
cent,  purity  is  obtained.  When  the  temperature  rises  still 
higher,  the  sulphur  begins  to  sublime,  the  vapour  passing 
through  E  into  the  condensing  chamber.  F.  The  pipe,  A. 
has  a  capacity  of  640  kilos  and  can  be  emptied  and  re- 
charged in  10  minutes.  It  is  stated  that  from  BOO  kilos, 
of  a  30  per  cent,  sulphur  ore.  working  so  as  to  obtain  a 
maximum  yield  of  fused  sulphur,  155  kilos,  of  fused  sulphur 
and  12  kilos,  of  flowers  of  sulphur  were  recovered,  or 
a  total  yield  of  92-7  per  cent. — A.  S. 

New  colloidal  phenomenon  in  analysis.  Interaction  of 
colloidal  malyhdic  and  tungstic  acids.  Wohler  and 
Enixels.    See  XXIII. 

Precipitation  of  ammonium  phosphomohfiaatt    in   pr  tenet 
of  organic  acids.     Maderna.     See  XXIII. 

Patents. 

Sulphuric   acid:     Apparatus    for   concentrating .     O. 

Proelss,  Kansas  City,  Mo.,  and  \Y.  S.   Hall.  Argentine, 
Kansas.     U.S.   Pat.' 900.702.  dune  7.    1910. 

A  i'iUM\i:Y  boiling  pot,  preferably  of  cast  iron,  is  mounted 
over  a  suitable  furnace,  and  the  upper  part  of  the  boiler 
is  surrounded  by  an  annular  flange  and  rim,  which  together 
form  a  concentric  chamber  constituting  a  secondary  boiler. 
The  common  cover  to  these  boilers  has  a  central  opening 
leading  to  an  upward  extension  with  interstitial  tilling 
which  is  moistened  by  weak  acid  on  its  way  to  tin  boiler 
anil  selves  to  condense  the  acid  vapours,  the  condensed 
acii!  flowing  back  into  the  primary  boiler.  \s  the  level  of 
the  weak  acid,  boiling  in  the  central  vessel,  rises  above  the 
flange,  that  from  the  bottom,  where  it  is  strong  t,  passes 
out  through  an  exit  and  upwards  by  a  vertical  tube  into 
the  secondary  boiler;  here,  by  means  of  a  partition,  the 
acid  is  made  to  travel  in  a  thin  layer  over  the  entire  bottom 
of  the  outer  vessel,  thus  becoming  highly  concentrated 
before  passing  out  to  the  cooling  apparatus.  The  parts 
of  the'apparatus  exposed  to  acid  funics  arc  lined  with  acid 
tiles,  and  a  lateral  extension  is  provided  at  the  bottom 
of  the  primary  boiler,  for  withdrawing  acid  when  required 
and  for  cleaning.  Acid  of  98-2  per  cent,  strength  can  be 
continuously  produced  with  the  apparatus. — F.  Sons. 


Nitrous  mid  nitric  acids,  nitrate,  nitrite,  sulpho-nttrate,  or 
sulpho-nitrih    of   lime,    soda,    or    potash;     Manufacture 

of .     .1.  Price,  London.     Eng.  Pats.  10,164,  April  29. 

1909,  and  10,755  of  1910;  date  of  application,  April  38, 

1909. 

(1)  OXYGEN  and  nitrogen,  in  the  proportion  to  form 
oxides  of  nitrogen,  are  led  into  water  or  basic  solution-. 
either  directly,  if  suitable  converting  agents  or  carrying 
media  be  present,  or  after  combination  has  been  effected 
by  passage  through  an  intensely  hot  flame  [e.g.,  oxy- 
Dydrogen)  or  an  electrical  discharge  apparatus,  a  supply  of 
oxygen,  nitrogen,  and  hydrogen  being  obtained  by 
separating  the  constituents  of  air  and  superheated 
respectively,  preferably  by  the  barium  oxide  process.  Bj 
adding  sulphites  or  sulphates,  snlphomtrites  or  sulpho- 
nit  rates  (nitrososulphates,  etc.)  arc  obtained.  (2)  Nitrogen 
and  hydrogen,  cither  combined  or  in  the  proportion  in 
which  they  combine  to  form  ammonia,  are  introduced  into 
saturated  solutions  of  basic  substances,  at  a  low  tempera- 
ture ( — 80°  to  — 120°  (.'.)  and  under  moderate  pressure 
(20 — 30  atmos.)  ;  nitrates  and  nitrites  are  thus  produced 
and  hydrogen  is  evolved,  reaction  being  facilitated,  if 
desired,  by  the  use  of  converting  agents  or  carrying  media, 
with  or  without  silent  electric  discharges.  Sulpho- 
nitratcs  or  sulpho-nitrites  are  produced,  as  before,  bj 
adding    sulphates    or    sulphites    to    the    basic    solution-. 

F.  SODN. 

Nitrous  compounds  ;   Manufacture  of .     K.  Soderman. 

Er.    Pat.    413.117.    .Ian.    21,    1910,    and    First    Addition 
thereto,  dated  March   17,    1910. 

A  MIXTURE  of  nitrogen  and  oxygen  is  burnt  in  a  tube,  in 
the  walls  of  which,  at  any  desired  point,  a  cooling  liquid 
or  gas  is  circulated;  a  mixture  of  "NoO,  nitrogen  pro- 
toxide" and  "NO,  nitrogen  binoxide "  (as  a  secondary 
product)  is  thus  produced,  in  proportions  depending  on  the 
particular  zone  of  the  flame  which  is  cooled.  In  the 
addition  to  the  patent,  claim  is  made  for  the  introduction 
of  acetylene  or  other  gaseous  hydrocarbon  into  a  flame  of 
nitrogen  and  oxygen,  with  subsequent  rapid  cooling  of 
the  reaction  products,  whereby  the  yield  of  oxide-  of 
nitrogen  is  much  increased. — F.  Sodn. 

Salt;    Manufacture  of .     International  Salt  Co.,  Ltd., 

London,    and    E.    R.    Rovston,    Liverpool.     Eng.    Pat. 
11,033  of  1910;  date  of  application.  May  4.  1909. 

Moist  salt,  obtained  by  the  use  of  vacuum  evaporating 
apparatus,  is  dried  and  conveyed  to  the  melting  furnace 
by  means  essentially  similar  to  those  described  in  Eng, 
Pat.  10.517  of  1909  (this  .1.,  1910.  750).— F.  Soon. 

Waste  liquors  [resulting  from  pickling  iron  for  galvanising, 

etc.];     Treatment    of .      G.     F.     Thomson.    Bedford. 

.  Eng.  Pat.   17,279,  July  24.   191)9. 

Ammonium  sulphate  is  heated  with  magnesia  (calcined 
magnesite),  and  the  resulting  ammonia  gas  is  passed  into 
the  solution  of  the  iron  chlorides  or  sulphates,  with  forma- 
tion of  iron  hydroxides  and  ammonium  chloride  or  sulphate, 
magnesium    sulphate    being    obtained    as    a    by-nroduot 

—0.  R, 


Sulphate  of  ammonia  and  other  salts 
G.  Pcttigrew.  Thomaby-on-Tees. 
Nov.  4,  1909. 


Saturate*  for . 

Eng.    Pat.    25,400, 


The  saturator.  which  is  provided  with  an  "  apron  "  or 
"  midfeather,"  has  an  inclined  bottom,  in  the  upper  part 
of  which  is  a  pocket,  and  this,  with  a  top  plate,  forms  a 
"  cracker  box  "  ;  the  top  plate  is  perforated  over  its  entire 
surface,  and  the  perforations  increase  in  area  as  they 
recede  from  the  gas  inlet,  so  as  to  ensure  an  equal  distri- 
bution of  gas.  Tin-  manhole  cover  of  the  saturator  has 
openings  for  gas  and  acid  inlet  pipes  and  waste  gas  outH, 
and  the  gas  inlet  pipe  extends  through  the  top  plate  of  the 
cracker  box,  which  is  preferably  made  separate  from  the 
body  of  the  saturator,  and  rests  on  the  bottom.  A  pipe 
admitting  steam  to  the  underside  of  the  top  plate  of  the 
cracker  box  may  also  be  provided. — F.  Sodn. 
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Cvpramtnonium  solution;    Process  "l   making  II 

Bernstein,   Philadelphia,   Pa,       U.S.  P  173  and 

lulj    26,   1910 
i  i  ii, ,\  ol  sugar  or  molasses  in  ammonia  is  added  to 
Hiiiiu, mill  ,'i  suitable  atrongth,  and  the  mixtun  i    plat  od  in 

1. 1  with  inii.illi,   i  oppei .  i anj     uitabl  i  on 

taining    free    oxygen,    being    Forced    through    the    liquid 

Ef.  Sons 

Stannic  chloridi  solutions;   Process  of  produi  — . 

K.    \  B klyn,  N.Y.,  Assignor  to  Golds'  bmidl 

Detinning  Co.,  Nev,  York.     U.S.  Pal    967,990,   iug.  23, 
1910. 
uiu:  aqueous  solutions  arc  produced  by  adding  altei 
nately   fuming   stannic  chloride  ami   water  i"  a   Btrong 
,ii-  solution  of  stannic  chloride  under  the  following 
ditions,   namely,   the   temperature   "t    the  Bolution   is 
kept  below  105    C,  and  the  concentration  of  the  solution 
is    kept    alx.\c    that    at     which    insoluble    tin    compounds, 
arc  produced  at  the  particular  temperature,  that  is  a  content 
oi  not  less  than  .">  |R-r  cent,  of  tin. — W.  C  II. 

Pyrites  residua,  ninth*,  or  nil  residues  of  copper  and  other 

metals  ,    Process  for  the  treatment  of with  «  view  to 

their  conversion  into  soluble  salts.  J.  Parent.  First 
Addition,  dated  Feb.  10,  1910,  to  Fr.  Pat.  411,863, 
Jan.  20,  1910  (this  . I..  1910,  959). 
THE  residues  an  mixed  \\  ith  electrolytic  liquors,  containing 
ferrous  and  ferric  sulphates  and  sulphuric  acid,  in  place  oi 
the  materials  specified  in  the  principal  patent,  and  the 
apparatus  is  modified  by  the,  introduction  of  two  charging 
hoppers,  one  feeding  the  sulphating  hearth  at  the  top  oi  the 
furnace,  and  the  other  delivering  material  to  be  desulphurised 
on  to  the  hearth  immediately  below  ;  a  vertical  passage  also 
is  provided  in  the  hack  wall  of  the  furnace,  for  discharging 
the  Bnlphated  material  from  the  top  hearth. — F.  Sodh. 

Cupric  dimethanaldisulphile  ;     l'rvcrin   nnd  ii^juirntn.i  for 

the  preparation  of .     F.  Malveain.     Fr.  Pat.  412,964, 

May  IS,  1909. 

HO  dimethanaldisulphite.  (llcil.i)H.so,,),t'u.  and 
analogous  compounds,  known  commercially  as  "tri-in- 
idem,  and  designed  mure  particularly  for  use  in  treating 
Cryptogamic  diseases  of  the  vine  and  other  plants,  are 
made  by  saturating  metallic  hydroxides  ,.r  carbonates 
with  sulphur  dioxide,  in  the  presence  of  formaldehyde. 
The  apparatus  described  consists  of  a  scries  of  intei 
changeable,  cylindrical  vessels,  in  which  sulphur  dioxide 
may  be  forced  through  the  mixture,  and  from  the  bottom 
of  which  the  product  may  be  withdrawn  when  solution 
is  complete. — F.  SoDN. 

Carbon  dioxide  :  Production  of  pure from  the  scrubbing 

water  obtained  in  the  manufacture  of  lighting  gas  and  of 
coke  oven  gas.  A.  Fiuunger.  Fr.  Pat.  412,975,  Feb.  •-'.'!. 
1910.  Under  Int.  Cow.,  Mar.  26,  1909. 
TlIK  Liases  obtained  in  distilling  the  liquor  for  the  recovery 
of  the  ammonia  consist,  after  the  absorption  of  the  ammonia 
by  acid,  of  carbon  dioxide,  water  vapour,  sulphuretted 
hydrogen,  cyanogen  compounds,  and  traces  of  sulphur 
dioxide  and  of  hydrocarbons.  These  impurities  are 
removed  by  bringing  the  gases  into  contact  with  lyes 
containing  metallic  salts,  for  example,  the  liquor  obtained 
in  extracting  copper  from  burnt  pyrites.  The  gases  are 
further  purified  by  passing  them  over  red  hot  copper 
oxide,  or  by  absorbing  them  in  potash  so  as  to  form 
potassium  bicarbonate  and  then  decomposing  the 
bicarbonate  by  heat. — A.  T.  L. 

Carbon  dioxide  ;   Manufacture  of .     L.  J.  B.  Dc 

Fr.  Pat.  413,777,  Mar.  12.  1910. 
The  patent  relates  to  the  manufacture  of  carbon  dio 
by  the  combustion  of  carbon.     The  combustion  is  effected 
beneath  a  boiler,  and  the  combustion  gases  are  led  through 
coke-scrubbers     and     then    through     absorption     towers 
supplied  with  alkaline  liquor.     The  liquor  from  these  tow.  i 
is  brought  to  boiling,  in  order  to  hberate  the  carbon  dioxide. 
by  passing  it  through  four  heating  vessels  in  succession. 


rhe  last  of  these  vessels  is  b  thi  boiler, 

the  thud  by  thi  i  ombu  tion  >m  the  l"»ilei  furn 

the  we,  ond  by  the  carbon  dioxide  in  its  pa  from  the 

Mst  heating  vessel  i"  the  L'as  holder,  and  the  first  bj  the 
overflow    From    the    last     vessel.     The     washing     watei 

i  :  in  the  i  oke  -<  rubl led  and  i  in  ulated  through 

the  scrubbei     repeatedly    until  saturated   with  sulphuni 
n  id.  in  ,  ,i,l  i  to  redui  ethclo     of  cat  bon  dio  tidi        \    I    L 

Lithium    i  lodium]   >■■        •         a'anufactvrt    of 
pun          .     I.  S/n  m.i\  .ni.l  \     \i.nr,       I.    Pat.  413,161, 
19,    1910.     Under   Int.   Conv.,    Feb.   22,    19  19 
I ), H  in. i  ,  urates  of  Bodium  and  Lithium  are  prepared  by 
.  vaporating  Bolutioni  ol  thi    mixed  ci  icb  as  may 

i„-  obtained  bj  treating  i be  1 1 n res] 

hydroxide  with  l  it  r  ■ .    ac  id.       I'', a     ,  xaiupL  .  II  1909  kilo,    of 

odium  hydroxide  ("pure  b\  alcohol")  and  0-34  kilo,  of 
pure  lit hiii  111  carbonate  an  dissolved  together  in  2  Litn 
water  ;  this  solution  is  boiled  foi  some  time,  and  add.-, I  to 
ulntjon  of  citric  acid  1 1  kilo,  in  3  litres  "i  water).  Suffi- 
cient lithium  carbonate  (0-04  0-Ofi  kflo.)  is  added  t,, 
neutralise  the  Bolution  or  leave  it  slightly  acid,  and  the 
volume  is  then  reduced  to  2  litres,  when  the  syrupy 
solution  is  poured  into  B-5  Litres  of  90  per  cenl  alcoh  I  : 
tho  crystals  of  the  double  salt  an  i  pai  it<  d  aftei  24  hours 
and  dried  in  the  air  at  a  low  tempi  rature      F.  Soon. 

Magnesia  from  magnesian  rocks  .    Proci      i  "ling . 

G.  Moressee.  Fr.  Pat.  113,793,  Mar.  17.  1910. 
Tiik  process  depends  on  the  fact  that  when  calcined 
dolomite  is  suspended  in  watei  and  treated  with  carbon 
dioxide,  the  magnesium  dissoh  as  i  ompletel]  as  bii  arbonate, 
before  an]  i  r!  mm  bii  ai  bonate  is  foi  mod,  and  ms  .  >  I  ■  ■ 
lore  he  separated  by  tiltration  from  the  I  al  nun  i  arbonate 
and  impurities  (silica,  etc),  and  precipitated  ubeequently 
carbonate  by  boiling  the  filtrate,  h  maj  be  carded 
out  bypassing  the  milk  of  call  ined  dolomite,  or  other  rock 

containing    magnesium    carl ate,    su  eessively  into    a 

rise  "i  absorption  towers,  through  which  a  current  of 

pressed    carl, mi    dioxide    is     made     tO     bubble    ill    the 

icxeisc  direction,  the  pressure  of  gas  thus  being  greatest 
in  tho  tower  in  which  the  liquor  is  last  tre  do  tin- 

last  tower  the  mixture  is  sent   to   i  Gltei  pn    -.  and  the 

filtrate  from  this  enters  a  vessel  containin  il. 

where   the    magnesium    carbonate    is    precipitated.     The 

carbon  dioxide  requ I  is  Bupplied  by  the  process  itself 

(calcination,  etc.),  and.  instead  ol  i  ompli  t<  K  di  i  omposjng 
the  bicarbonate  Bolution.  the  reBidual  liquor  may  be  used 
again  ;  the  manipulation  of  the  liquid  throughout  iseffl 
by  means  ,  ,i  the  compressed  gas.     Complete  extraction  of 
the   magnesia,    in   a   pure   state,    is   said   to   he   attained. 

— F.  .Sods. 

Tetrachloridi  of  (in  from  tin  scrap  <i»d  other  materials 
taining  tin;    Obtaining .     P.   Wolff,   Wetzlar,  tier- 
many.     Eng.  Pat.  lo\329,  Aug.  9,  1909. 

Sua  Fr.  Pat.   105,851  of  1909;  this  J.,  1910,  124.     T.  F.  B. 

Hydrocyanic  acid  and  cyanidt  -  .    Process  l"r  thi  vrodv 

of .     C.     Beindl,    Munich,    Germany.     Bng.     Pat. 

18.945,  Aug.  17,  1909. 

SElGttr.  Pat.  216,264  of  1908;  thisJ.,  1909,1314— T.  F.  B. 

Magnetite;   Method  of  preparing  powdered .     ■'    I- 

'Manchester.     U.S.   Pat  968,669,  Aug.  30,   1910 
skk  Bng.  Pat.  612  of  1909;    this  J.,  [909,  835.    -T.  K.  B. 

Ihldrosvlphilr  :      Process    for     /W»,  • 

l..  Oassella  und  <  o.     Fr.  Pat   113  15,  1909. 

Bng.  Pat.  ll,906of  1910;  this  J.,  1910,1010.     T.  F.  B. 

Zinc  hydrosulphiU   at 

lame  salt  of .     Farbenfabr.   vorm.   F.    Bayer  und 

Co.   Fr.  Pat.  413,231,  March  2,  1910.     Under  Int.  Conv.. 
March  20,  1909. 

SBB  Ger.  Pat.  217,038  of  1909  ;  this  J.,  1910. 152.— T.  F.  B. 
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ferric  <>rid>  .    Process  /or  muling .     J.  Gill.  Ft.  Pat. 

413,192,  March  1.  1010.  Dndei  Int.  Conv.,  March  9, 
1909. 

I'.t.  5618  oi  1009;  this  .1..  1910,  223.  T.  F.  P.. 

.S«i/r  .-   /W  m  •  r/ny  Us  inij  unties 

-f.mlud*.     c.  Glaser  and  G.  J.  Mnll.-r.     Fr.   Pat. 
H3.747,  Feb.  22,   1910 
U.S.  Pate.  957,416  and  957,417  of  1910;   this  J.,  1910, 
756.     I .  F.  B. 

Oxalates;    Process  fur  tin    proti  '    — l>y  mutiny 

formates.  Soc.  pour  ['Industrie  Chimique  a  Bfile. 
i-  Pat.  4l:i.:'4T.  March  23,  1910.  Dnder  Int.  Conv., 
Aug.   19,   1909. 

Eng.  Pat  8093  of  1910;  this  •)..  1910,  816.— T.  K.  15. 

producers  [lor  urn  in  metallurgical  operations  and  in  the 
fixation    of   atmospheric    nitrogen].     Eng.    Pat.    Iti.iMT. 
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Clay;     Behaviour   of u-ith    acetic    acid.     E.    van   tier 

Leeden.  Sprechsaal,  1910,  43.  515—517. 
Ix  an  attempt  to  form  an  artificial  aluminium  silicate 
similar  to  allophane.  halloysite,  and  other  natural  pro- 
ducts, Rtremme  failed  to  obtain  a  substance  of  constant 
composition.  The  author  treated  clay  with  N  1  and  2 -V 
acid  for  S  days  and  examined  the  extract.  The 
clays  so  treated  were  Zettlitz  kaolin  and  an  allophane 
from  Ohio.  The  former,  which  has  a  molecular  ratio  of 
2SiO.  :  1AI.O,  yielded  less  than  one-half  per  cent,  of  its 
weight,  the  extract  having  the  ratio  1:1;  whilst  the 
latter,  with  an  initial  ratio  of  0-756 :  1,  was  decomposed 
to  the  extent  of  10  per  cent.,  the  ratio  being  unaltered. 
Half  the  lime  present  was  dissolved  in  each  case,  and  of 
the  alkalis  one-fourth  from  the  kaolin  and  the  whole  from 
the  allophane.  The  experiment-  an-  being  extended  t, 
other  acid.s. — H.  H.  S. 

:,,.   .',,/'  calcium   silicates  and  calcium  aluminates. 
Neumann.     See  X. 


Patents. 

Glass-drawing  apparatus.     L.   Mambourg  and   17.    Houze, 
Mount  Vernon,  Ohio.     U.S.  Pat.  965,205,  Julj  26,  1010. 

The  glass  is  supplied  from  a  tank  to  a  shallow  pot  through 
a  conduit-neck  which  opens  into  the  centre  of  the  Boor 
of  the  pot.  The  Hour  of  the  pot  is  also  provided  witli 
an  elevated  annular  ridge.  A  furnace  is  arranged  to 
supply  liea*  to  the  exterior  of  the  pot,  the  sides  oi  which 
are  supported  by  a  pair  of  pier  walls  which  straddle  the 
conduit-neck  by  which  the  pot  is  supplied  with  glass. 
A  pier  is  also  arranged  below  the  conduit-neck.  The  top 
of  the  furnace  i>  practically  level  with  the  top  of  the  pot, 
and  is  closed  by  removable  segmental  plates,  which  rest 
on  the  furnace  and  pot  walls,  ami  the  inner  ends  of  which 
are  rabbeted  to  the  wall  ol  the  pot.  The  adjoining  edgei 
of  the  plates  are  tongned  and  grooved  together. 

W.  ('.  H. 

.     Method  an >/  apparatus  foi 

riii//   '/"    sheet    toura    in     .     1.    VV.    Col 

Assignor  to  Colliiirn  Machin     I  Co.,   Franklin,    Pa 

l  r.S.  Pats.  966,652  and  966,653,  Aug.  9,  1910. 
Thk  main  body  of  molten  glass  i-  -uperlie.it, -,|.  ,,id  that 
part  of  it  from  which  the  sheet  i-  to  be  drawn  is  then 
brought  to  the  proper  temperature  hv  evpo-ing  the 
surface  to  the  atmosphere,  BO  B  I  '  allow  radiation,  or  by 
circulating  a  cooling  fluid  in  proximity  to  it.— A.  T.  L. 


Glass-fnrnact  and  method  of  manufacturing  glass  articles 
Hurt  in.  R.  S.  Pease,  Ulegheny,  Pa.,  Assignor  to 
A.  M.  Lee,  Pittsburg,  Pa.  U.S.  Pat  967,966,  Aug.  23, 
1910. 

A  drawing  tank  is  attached  to  the  side  of  and  communicatee 
with  the  main  melting  tank,  so  that  the  level  of  the  molten 
glass  in  both  is  continuous.  The  drawing  tank  is  provided 
with  a  permanent  cover,  and  has  a  drawing  opening  with 
a  movable  cover,  and  an  intervening  space  for  the  circula- 
tion of  gas,  which  is  supplied  from  the  main  tank.  In  the 
wall  between  the  tanks  is  a  Hue  leading  vertically  upv 
to  a  stack,  and  provided  with  a  vertically  adjustable  cut- 
on1  gate  t  i  stop  direct  circulation  of  gas  from  one  tank  to  the 
other.  The  space  for  the  circulation  of  gas  in  the  drawing 
tank  is  also  provided  with  an  off -take  flue,  extending  down- 
wards and  outwards,  in  which  a  controlling  valve  is 
arranged.  — \V.  t '.  II. 

Glass-tank.  R.  S.  Pease  and  .1.  A.  Sweet.  Hartford  City. 
Ind..  Assignors  to  A.  M.  Lee.  Pittsburg.  Pa.  I '.is. 
Pat.  9eV,967,  Aug.   :!.!.   litlii. 

THE  tank  is  provided  with  a  horizontal  extension  which 
is  in  open  communication  with  the  tank,  but  closed  against 
outward  circulation  of  the  gases.  The  extension  has  a 
supporting  bottom  and  rectangular  side  and  end  walls, 
whilst  the  covering  consists  of  a  horizontal  portion  adjacent 
to  the  tank,  and  close  to  the  surface  of  the  glass,  and  an 
upwardly  inclined  portion  on  the  outer  side  away  from 
the  tank.  A  drawing  opening,  provided  with  a  vertically 
adjustable  ring  is  arranged  in  the  horizontal  portion 
of  the  cover.  The  side  and  end  walls  of  the  extension 
have  openings  in  them,  some  of  which  are  provided  with 
covers,  whilst  fuel  supply  devices  are  inserted  in  the 
others  to  direct  burning  fuel  down  inlothe  tank. — \V.  C.  H. 

Clays   for   tin    manufacture   of   pottery  and  other   articles! 

Treatment  of  .     J.  Martin,  Dolton,  Devon.     Engj 

Pat.   16.935.  July  20,  1909. 

Twi  i  cylinders,  each  containing  a  vertical  shaft,  which 
carries  a  scries  of  beaters  or  stirrers,  are  erected  next  to 
on,-  another.  The  material  to  be  treated  is  introduced 
into  one  of  the  cylinders,  and  after  undergoing  a  partial 
disintegration  by  the  rotating  beaters,  is  carried  by  a 
current  of  water  from  the  upper  end  of  that  cylinder  to  the 
lower  end  of  the  other  cylinder.  In  the  second  cylinder 
the  material  is  subjected  to  further  disintegration,  and  the 
fine  sludge,  freed  from  heavier  impurities,  is  finally  dis- 
charged from  the  upper  part  of  the  cylinder  through  a 
screen.  A  rotating  drum,  provided  with  a  series  of  blades, 
is  mounted  immediately  underneath  the  screen,  and  keeps 
the   latter   free   from    pieces   of   clay   or   other   impurities 

— 0.  Ft. 

Pottery  :    Tin  'Inanition  of .      II.  L.  Doulton  and  C.  J. 

Noke,    Burslem,    Starts.     Kng.    Pat.    19,080,    Aug.    19, 

19H9. 

In  the  decoration  of  tired  ware  with  a  raised  ornament 
the  "  raising  paste. "  or  substance  of  which  the  raisitl 
ornament  is  composed,  is  mixed  with  a  binding  material 
preferably  "  fat  oil  of  turpentine,"  applied  to  the  ware,  aflfl 
impressed  with  a  die  when  it  has  attained  the  desired 
stiffness  bj  exposure  to  the  air.  The  mixture  consists  of 
approximately  three  pints  of  raising  paste,  and  one  pint 
of  "  fat  ceil  ot  turpentine," — W.  C.  H. 

Pottery-kiln.  V.  G.  Hancv,  Assignor  to  A.  Moore  and  U. 
Simp-.n.  East  Liverpool,  Ohio.  U.S.  Pat.  965,892, 
Aug.  2,  1910. 

The  pottery-kiln  comprises  a  chamber  having  a  suitable 

Lining  provided  with  annular  grooves,  into  which  a  numb  I 

of   -licit    sections  can   he  fitted.      On   each   tier   of  shelves 

a  number  of  short  separable  piers  can  be  arranged  tc 

the  tier  above.      A  number  of  shield-pieces,  made  "I  lie'' 

resisting  material,  are  arranged  to  enclose  the  shelve 

.in-    provided    on    tin-    edges    with     connecting     labs    BOO 

ts  to  lock  each  with  tl I  her  so  as  to  tor  ma  continuous 

wall    for    the    shelf    sections.     A    number    of    interposed 


Vol,  XXIX..  Ko.  18.] 


i  i    i\.-uriu>iv    \i  vikki  vls 


11(17 


platforms,  also  made  "I  heat  resisting  materials,  arc 
adapted  to  be  built  up  from  the  Hoor  of  tin-  kiln  between 
the  shelves      W.  «'.  II. 


reatei  depth  than  about  II  inches.     Th<  natural  building 

■..in  -  and   ili'    terra-cotta   tilcg  all  -nil'  red   m< 
ely,     A.  s. 


Pottery    produet.     M.     W.     Marsden,     Philadelphia,     Pa 
l   8    Pal    968,379,   lug.  23,  1810. 

aid  to  be  fireproof  is  made  consisting  ol  80 
BO  pel   ■  enl    oi  potter}  i  omposition,  and  20     l"  per  cent, 
quirk  setting  or  hardenii  iterial,  ..'/..    Portland 

ent.     He.  II. 


Glass;    Electric   furnaces    for   th<    continuous    manufacturt 

of    .     M.     Sauvaseon,     Colombes,     Prance,     K.ng. 

I'.i    l •>. i  is.  An..',  r..  l'.nm. 

I'r.  Pat  401,744of  1909  and  First  and  Second  Addition* 
thereto;  this. I..  I'.ki'.i.  I  Kin  and  1200  ;  1910,426.     T.F.  B. 


Ceramic  i/virc,  glassware,  enamelling  metals,  and  the  like  . 

Apparatus    for    the    manufacture    of    .      V.    (inrros. 

Ar.u.-il.    Prance.     Bng,    Pat    20,400,    Sept    6,    1009. 
Under  Int.  Oonv.,  Sept.  5,  1908. 

Skk  l-r.  Pat  394,666  of  1908;  this  J..  1909,  310.- -T.  V.  B. 


■  :  Tunnel  /../«  A»r  baking .     S.  Vincart  Mouzin, 

Ninvy.  Belgium.      I'.S.   Pat.  9li9.12;i.  Aug.  :!0.   lOln. 

Skk  Ft.  Pat  388,586  of  1908;  this  J.,  1908,  983.     T.F.B. 


IX.— BUILDING   MATERIALS. 


Fire-resistiii  properties  of  variout  building  materials. 
R,  I..  Humphrey.  U.S.  Geo!  Surrey,  Bull.  No.  370. 
1900. 

Tbssts  were  made  in  a  gas-furnace  to  determine  the  effect 
of  tin-  and  subsequent   quenching  with  water  on  mot 
building  blocks  made  with  river  and  slag  -and-;    common, 
hydraulic-pressed,  and  sand-lime  bricks;  gravel,  cinder, 
limestone,   and  granite   concretes;    glazed    building   and 
partition  terra-cotta  tiles;    and  limestone,  granite,  -and 
stone,  and  marble  building  stones.     The   material  to   be 
tested   was  lmilt  up  a*  a   panel  in  an  arched    opening 
ft   feet    wide   and   9  feet    high   in  a  movable   steel-frs 
firebrick  wall  (14  inches  thick)  of  a  gas-furnace  such  as  is 
used   for   testing   the   fire-resisting  qualities   of   fire-doors 
and   windows.     The  gas  Hames   were   forced   against   the 
panel  by  a  blast  of  air,  the  heating  being  continued 
iwo  hours,  after  which,  except  in  the  case  of  five  tests, 
the  panels  were  immediately  quenched  by  water  forced 
under    a    pressure    of    50  lb.    per    square    ineh    through    a 
J-ineh    nozzle,   held   20   feet   distant.     The   conditions  of 
the   tests   were   probably   more  severe   than   those   of  an 
ordinary  fire  and  they  were  also  subject  to  unavoidable 
variations.     The  detailed   results  are  given   in   the   form 
of  curves,  and  photographs  of  the  panels   after  tirina  and 
quenching    are    also    given.     All    the     materials     tested 
cracked  more  or  less,  mainly   owing   to   internal   stret 
The  concrete  cracked  least,  but  the  results  indicated  the 
necessity  for  using  metal  reinforcement   in  order  to  dis- 
tribute the  effects    of    the    expansion.      One    of    the    inns: 
important   results   was  the  evidence  afforded   of   the   low 
rate    of    heat    transmission    of    Portland    cement    moi 
and  concretes.     The  cement  building  blocks  were  marked 
by  linen  tags  fastened  by  wire  nails  to  the  interior  walls  ,,i 
the  time  of  moulding,  and  these  tags  were  not  dam 
in  any  way  by  the  firing.     The  webs  of  ordinary  holli  « 
mortar  building  blocks  were  found  to  be  not  strong  •  ■ 
to   withstand   the   stresses  set   up  during   the   test-. 
richer  mortars  and  these  mixed  with  the  Lai         ; 
of  water   gave   the   better   results;     Blag   -and    was 
satisfactory  than  river  sand.     The  brick  panels 
to  withstand  the  tests  better  than  any  of  the  other   materials. 
(If   the    concretes,    that    made    with   granite   appear, 
behave  the  best  ;    in  no  ease  did  the  damage  extend  to  a 


Portland  i  •  bk  at,  and  "  iron      Portland 
ions  for 

of .     Mitt.     Kgl.  Material]  mt,     1010,    28, 

802. 

Portland    1 1  m  hydraulic     bind 

rial  wit! than  I ■',  pai I    bj  «.  ighl  ol  i  all  nun 

oxide  i"  I  pari  by  weight  ol  oluble  silica  +  alumina 
+-  ferric  oxide,  prepared  bj  intimately  mixing  the  finely 
His,  burning  this  mixture  to  incipient 
fusion  and  grinding  the  resulting  clinker.  The  amount 
of  magnesia  must  not  exceed  ■'•  pi  i  cent.,  and  thai  of  ml 
phurio  anhydridi  must  not  exceed  2\  pei  cent  in  the 
burnt  cement.  "Iron"  Portland  cement  is  a  hydraulic 
'■inding  material  consisting  of  at  least  7n  per  cent  of  Port- 
land cement  and  at  most  'M>  per  cent  oi  powdered  blast 
furnace  slag.  The  Portland  cement  is  to  l«  u  defined 
above  and  the  slag  must  be  a  calcium-aluminium  -de  ate 
produced  in  the  bust-furnace.  The  slag  must  contain  at 
[east  1  part  by  weight  of  calcium  oxide  and  magnesia  t.. 
I  |iart  by  weight  of  soluble  -ili'  ii  I  alumina,  Remarks. — 
Naturally  occurring  material  resembling  Portland  oement 
in  composition  which  has  been  prepared  for  the  market 

l.\    simple    burning,    must    be    marked    "  Natural  cement." 

Magnesia  to  the  extent  of  5  per  cent,  is  harmless  ii  it  is 
not  additional  i"  the  correct  amount  of  lime.  Sulphuric 
inhydride  up  to  2.1  per  cent,  has  been  proved  to  be  harm- 
less.   It  ha-  been  established  by  extensive  State  controlled 

that  Portland  cement  mixed  with  up  i"  30  i it. 

of  suitable     blast-furnace  ,  ,1    t,,    pan     Portland 

ut, and  is  to  be  tested  in  the  same  way.     The  addition 
iier  ingredients  for  special  purposes,  such  as  to  n  gnlati 
the  time  ol  setting,  are  not  forbidden,  but  an-  limited 
:i  |kt  cent,  of  the  whole.     Packing  and  weight. —  Portland 
cement    and    "nun"    Portland    cement    are,    as    a    rule. 
supplied  in  bags  or  casks.     These  must  be  plainly  marked 
it,  the  name  of  the  firm,  and  the  description 
"Portland    cement"    oi    "Iron    Portland    cement      A 
margin  of  2  per  cent,  on  the  weight  is  allowed  for  casual 
ling. — Normal    Portland   oement    must   not 
ii  to  harden  within  an  hour  of  being  made  up.     For 
ml  purposes  s   more  quick!}    setting  oement   nut    be 
demanded,  but  in  such  cases  it  ribed 

as  such.  The  time  taken  for  hardening  to  begin  is  con- 
sidered of  gnat  importance,  but  the  time  ol  the  final 
setting  is  of  little  imp  tnd  should  not  be  specified 

within  narrow  limits.  Method  of  test. — About  300  arms. 
incut  are  stirred  with  water  to  a  sti IT  paste.  <  e  rurally 
27 — 30  per  cent,  of  water  an-  required.  A  corneal  ring 
of  hard  rubber.  4  cm.  in  height  and  7  em.  mean  diameter. 
i-  placed  on  a  glass  plate  and  filled  with  the  paste.  The 
test  is  then  made  with  a  Btandard  needle.  300  gnus,  in 
weight  and  1  sq.  mm.  cross-section.  The  tune  for 
hardening  to  begin  is  the  time  which  elapses  until  the  m 
will  not  entirely  pierce  the  cement  in  the  ring.  The  time  of 
linal  setting  is  attained  when  the  needle  no  longer  makes 
an  impression  on  the  cake  of  cement.  Since  a  high  tem- 
perature accelerates  the  Betting  of  cement,  the  cemrat, 
water,  apparatus  and  air. -lion  Id  all  be  brought  toatem]  era- 
lure  of  l."> — l,s  ('.  before  a  test  I-  made.  The  idea  that 
Portland  cement  depreciates  on  keeping  is  wrong,  provided 
the  oement  be  kept  drj  and  properly  stored,  and  conse- 
ipiently  it  is  undesirabli    that  o  cred 

into     which     stipulate     for     fresh     material.     Soundness. 
Method  of  test. — A  cake  of  cement  i-  verj  carefully  prepared 
;  laid  on  »  sheet  of  glass.     This  is  pi. iced  in  a  covered 
24  1  until  the  and  then 

i-   immersed    in   water.     The   cake   must    not    .nimble  or 
•lly.     a     faulty     cement     reveals 
itself  in  :i  days,  but  the  cake  should  be  kept 

u     fol     2s'  ,!     ]  \\  hi  n     tl  -t'  d     on     a     -eve 

taining  !Mlti   mesh.-    to    tin     sq.    cm.    n  must 

i  than  5  per  cent  ■•     Remarks. — 

100    grms.    of     cement     should     be     used    for    a 
The  width  of  the  meshes   if  tl  dd*j  I  216to 

"■240  mm.     As  Portland  i  '•  n  used  with  a  large 
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■it urn  of  sand,  i  it  importance  that  it  shall 

■  tv  fine,  as,  for  ■  given  mixture,  the  strength  of  the 
tax  will  be  greater,  the  finer  the  cement      The  value 
of  a  oement,  however,  cannot  be  judged  from  its  fini 

\-.  by  testing  pure  cement,  *  true  idea  ol  its 
value  as  a  mortar  ingredient  cannot  be  obtained,  the 
strength  tests  must  always  be  made  on  a  mixture  of  cement 
and  sand.  A  mortar  made  np  with  3  parts  by  weight  of 
standard  sand  to  1  part  by  weight  oi  Portland  cement 
i     st,  hard  oing  '  i  i  days    1  day  in  damp  air  and 

t>  days  under  water),  give  a  orushing  test  of  at  least  120 
kilos,  (kt  sq.  om.  ;  alter  a  further  hardening  for  21 
days  in  air  at  a  temperature  of  15° — -t>  C  it  must  give 
a  crushing  test  of  at  least  350  kilns,  per  sq.  cm.  in 
contested  cases,  the  I  28  days  is  to  be  recognised 

only.  Portland  oement  to  be  used  under  water  must, 
after  hardening  28  days  i  !  day  in  damp  air  and  27  days 
under  water)  give  a  orushing  test  of  at  least  200  kilos, 
per  sq.  cm.  The  tests  arc  to  be  made  on  cubes  of 
oti  s.i.  (in.  side.  For  convenience  in  controlling 
oement  at  the  building  place,  tensile  h  sts  may  be  made. 
A  mixture  of    1    pari  ni    to  3  parts  of  standard 

sand  must,  after  7  days' hardening  (1  day  in  air  and  li  days 
under  water',  give  a  tensile  test  of  at  least  12  kilns,  per 
sq.  cm.  As  quick-setting  cements  generally  give 
smaller  values  than  these,  the  strength  and  time  of  setting 
should  always  be  specified  together,  only  the  standard 
sand,  specially  prepared  and  supplied  for  the  purpose, 
should  be  used  foi  these  tests  if  comparable  results  are 
desired.  It  i-.  however,  recommended  that  tests  should 
be  made  with  the  sand,  and  in  the  proportions,  that 
will  actually  be  used  in  any  work.  Mixing  of  mortar 
ior  ttxt. — tl M >  <jiii".  ol  Portland  cement  and  1200  turns, 
of  stau  lard  Band  ar.-  tirst  mixed  in  the  dry  state  for  1 
minute  in  a  dish  with  a  spoon.  The  estimated  amount 
of  water  is  then  added,  and  the  damp  mass  mixed  for 
another  minute.  The  mixture  is  then  uniformly  distri- 
buted in  the  mortar-mixer  (of  standard  design)  and 
worked  up  by  2o  revolutions  of  the  bowl.  This  amount 
of  mortar  serves  for  the  preparation  of  2  test  pieces. 
Estimation  oj  tht  wattt  fa)  Si  added. — A  preliminary  test 
is  first  made  with  128  arms,  of  water,  then,  if  necessary, 
a  second  one  with  160  gnns.  From  850  to  860  grms.  of 
the  mortar  thus  obtained  are  placed  in  the  standard 
mould  for  preparins  the  test  pieces.  This  is  then  intro- 
duced into  the  hammer-apparatus  (of  standard  design), 
and  the  mortar  subjected  to  150  blows  of  the  hammer. 
The  wattr  content  is  correct  if,  between  the  90th  and  the 
110th  blows,  the  mortar  flows  out  of  one  of  two  grooves, 
each  3  mm.  wide,  which  are  provided  on  the  lower  edge 
of  the  upper  part  of  the  mould  for  the  purpose.  A 
test  made  with  t!ie  dry  apparatus  is  untrustworthy. 
Prtparatio  550  to  B60  gi  ms.  of  the  mortar 

are  placed  in  the  mould  and  subjected  to  150  blows  of  the 
hammer.     Tie  ol    the    test-piece    thus    made   is 

acraped  an  bed  with  a  knife,  and  marked.  The  test- 

piece  in  the  mould  i-  then  placed  in  a  damp  covered  box. 
After  about  20  hour-  the  test-piece  is  taken  from  the  mould, 
and  at  the  i  ad  of  24  hours  i-  removed  from  the  box  and 
immersed  in  water  at  15° — 20°C.  The  water  must  stand 
not  more  than  2  cm.  above  the  test-piece,  and  must  be 
renewed  every  14  days.  Whilst  hardening  in  air.  test- 
pieces  mus  'i  non-absorbent  material  and  must 
be  kept  in  a  closed  room.  When  a  test  is  made,  the 
pressure  must  be  applied  to  2  "  side  "  surfaces.  The  mean 
of  5  tests  is  taken  a-  n  presenting  the  "  crushing  "  strength. 

— T.  St. 

Portland  cement  ;   77  chloride  on . 

H.   Burchartz.     Mitt.   Kgl.  Matexialprufungsamt,  1910, 
28.  338—343. 

A  small  addition  of  calcium  chloride  to  quid*  etting 
Portland  cement  can         the  I  to  set    more    -lowly. 

When  added  beyond  a  limited  amount,  however,  the 
cement  again  becomes  quick-setting.  To  ei  in  the 
effect  of  calcium  chloride  on  the  "  soundness  "  of  cement, 
experiments   were   made   with   four   cement  h   of 

which  an  addition  of  20  por  cent,  of  calcium  chloride 
was  made.  Of  the  cements  chosen,  two  were  quick- 
setting  and  two  were  slow-settinc.  Of  each  kind,  one 
was  a  good  cement  and  the  other  a  bad  one.     All  four 


cement  atisfactory    "soundness       tests    when 

tested    alone.     The   results   of   the   experiments   showed 
that  cements  containing  20  per  cent,  of  calcium  chloride 
neither  conform  to  the  standard  requirements  as  n 
soundness,    nor    do    they    give    satisfactory    results    when 
subjected  to  "accelerated     soundness  teste. — T.  St. 

Aluminium   ami  calcium   sthenics  unit  calcium   alumin 
Neumann.     Set    X. 

Destruction  of  concrete  [sewage  tanks]  hi/  hydroni  n  sulphide. 
Stephan.     See  XIXb. 

Patents. 

Kilns  for  burning  bricks  and  other  articles  ;  Gas-fired  — 
\Y.  I'.  Collins,' London.     Eng.  Pat.  18.024,  Aug.  4,  1909. 

The  kilns  are  designed  to  be  heated  by  producer  gas. 
Immediately  beneath  the  floor  of  the  kiin  a  combustion 
chamber  is  provided  in  which  the  heating  gases  are  burned. 
The  kiln  floor  is  constructed  of  chequered  or  crossed  rows 
of  brickwork,  which  have  openings  between  them  through 
which  flame  jets  issue  from  the  combustion  chamber 
beneath  the  floor,  and  into  which  regulated  quantities  of 
air  and  gas  are  admitted  and  burned.  A  gas  passage  and 
air  passages  are  arranged  beneath  the  floor  of  the  com- 
bustion chamber,  and  the  ports  connecting  these  pa 
with  the  combustion  chamber  are  arranged  oppose 
another  to  ensure  complete  mixing  of  the  air  and  gas  before 
these  enter  the  combustion  chamber.  The  air  passageij 
being  adjacent  to  the  gas  passage  also  ensure  the  pre- 
heating of  the  air  supply. — W.  C.  H. 

I  '<  an  nl   kiln.     R.  J.   Nash.  Mitcheldean.  Gloucestershire. 
Eng.  Pat.  18,997,  Aug.  18,  1909. 

The  kiln  is  of  the  "  continuous  shaft  "  type,  and  consists 
of  a  smoking  or  seasoning  chamber,  a  preheating  chamber, 
a  revolving  clinkering  chamber  or  zone,  and  a  cooling 
chamber,  all  of  which  are  arranged  vertically  one  above 
another.  Means  are  provided  for  feeding  raw  material 
and  fuel  to  the  kiln,  and  for  discharging  the  calcined 
product.  The  raw  material  is  passed  through  a  horizontal 
drying  chamber,  composed  of  one  or  more  inter-com- 
municating  compartments,  by  means  of  conveyor  blades, 
and  delivered  from  it  to  the  smoking  or  seasoning  chamber, 
A  revolving  drum  is  arranged  between  the  drying  chamber 
and  the  smoking  or  seasoning  chamber,  and  is  furnished 
internally  with  blades  for  the  purpose  of  moulding  the  raw 
material  into  balls  or  lumps.  The  clinkering  chamber 
is  made  to  rotate  to  prevent  any  semi-molten  material 
from  clinging  to  its  sides. — W.  C.  H. 


X.— METALS  ;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 


Cast-iron  ;    Effect  oj  sulphur  and  silicon  on  the  condition 

nl  carbon  in .     J.  E.  Stead.  Brit.  Assoc.  Sheffield, 

1910.     Chem.  News.  1910,  102,  121—127. 

After  briefly  referring  to  the  work  of  previous  investigators 
on  the  effect  of  sulphur  and  silicon  on  the  condition  of 
carbon  in  commercial  cast-iron,  the  author  gives  his 
re-ults  o|  a  purely  microscopic  research  on  the  same 
subject.  He  found  that  carbide  of  iron,  in  presence  ol 
iron  sulphide,  crystallises  with  a  minute  quantity  of 
sulphur,  no!  exceeding  1 /1000th  part  of  the  weight  ol 
He  carbide,  and  that  this  contained  sulphur  is  the  cause 
of  the  stability  of  the  carbide  which  results  in  a  white 
iron.  He  also  showed  that  when  low-silicon  hypoeutei  tic 
alloys  freeze,  i.e.  those  containing  less  than  the  euteotifl 
proportion  of  4/3  per  cent,  of  carbon,  nearly  all  the 
en  -  illises  out  with  the  primary  austcnite,  so  that  if  t! 
formation  of  the  austcnite  is  reduced  by  the  addition 
carbon,  the  remainder  becomes  correspondingly  enriche 
up  to  saturation,  after  which  the  excess  of  silicon  crystal- 
Uses  out  with  a  portion  of  the  carbide  of  iron,  forming 
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oerbo-silicide  ol    n..n.     If   however,   the  condition       are 
i  i. mi.   is  formed,  the  silii  on  then  crj   tal 
lises  primarih  «  il  Ii  I  In   i  ai  bidi       In  Clove]   m  I  n  hite    iron 
,',.ni  i  hi    .it'  phosphi  in.  ■"■  '  I  '  irbon, 

and  under  -  ol   silicon,  the   primary    ansl  rying 

:  icallv  all  the  Bilk-on,  lust  tails  oul  oi  solution,  then 
in  place  •■!  the  formation  of  iron-iron-carbide,  independent 
plates  ol  cementite  form,  until  the  residual  mother-liq 
arrives   at    the  composition   "i    the   ternar}    iron-carbon 
phosphorus  eutoctic,  which  Bolidifies  at  MS   C,      I" 
Cleveland  iron,  in  which  then-  is  no  primary  austenite, 
ih.    above  ternary    eutectic  is  the  only  eutectii    formed, 
hut    two    independent    cementites   crystallise,    the   exact 
composition  ol  which  has  not  yet   been  determined      The 
tir-i   formed  is  a  silico-carbido  which  is  exceedingly  un- 
stable iposing    into    graphite    and   silico-austonite, 
tins  instability  being  the  cause  of  the  greyness  "I  iron  rich 
in  silicon  and  lovt  in  Bulphur.-    In  the  absence  of  sensible 
quantities  of  phosphorus,  the  tun  cementites  crystallise 
together  as  a  eutectic  mixture.     I'.  M 


Iron;    Influence  a)  thermal  treatment  on  thi   »tzi 

of .     A.  Joisten.     Stahl  u.  Eison.  1910,  30,  1502— 

Ikhs   in  the  form  of  wire  containing  0-07  per  cent,   of 

carbon,   I   o     silicon,   0-43   of    manganese,   0-104    ol 

and    0-042  of  Bulphur,  and    with    a    homo- 

i  ructure,  was  heated  in  a  t im 

for  one,  I  and  twenty  hours  at  varying  temperatures. 

tuples  were  then  quenched  in  ice-cold  water,  polished, 
etched,   and    photographed.     From   tin1    photographs   by 
means  ol  a  pJanimeter  the  alteration  in  the  size  i 
at   constant    temperatures   Eot  times  was  deter- 

mined, and  i   is  given  snowing  the  curves  for 

various  temperatures.  Ai  a  temperature  of  850°  C.  there 
was  only  a  slow  growth  of  grain,  tin-  rati'  being  somewhat 
quicker  at  the  beginning  than  towards  the  end  of  twenty 
hours  heath)  i.1  700  C.  the  rate  of  growth  op  to  five 
heating  was  fairly  proportional  to  the  time  of 
beating  after  which  time  the  rate  was  suddenly  enot  mouslj 

..ii.     A  similar  change  took  place  after  ten  hours 

lg  at  650    C.   but   the  rate  of  growth  was  very  much 

slower.     At  500   C.  the  rate  of  growth  was  very  slow,  being 
proportional  to  the  time  of  beating,  while  even  at 
tun   i  .  there  was  a  distinctly  perceptible  increase  in  the 
growth  of  the  grain. — A.  H.  ('. 


Blouhoh*  in  steel  ingots  :   Tht  doting  and  welding  of . 

Henry  M.   Howe.     Brit.   Ibsoc.  1910,  Sect.  B-,  Sheffield. 

In  the  solidification  of  molten  or  liquid  snbstani  es,  especi 
ally  those  of  high  melting  point,  two  classes  of  cavities 
are  likely  to  form  :  gas  bubbles  called  "  blowholes."  and 
a  central  contraction  cavity  called  a  "  pipe.''  The  blow 
holes  represent  (o)  the  progressive  concentration  in  the 
molten  or  liquid  mother  mass  of  the  gases  initially  present . 
i  ntr.it  ion  carried  on  to  supersaturation.  and  to 
the  liberation  of  part  of  this  gas  from  the  supersaturated 
layers  :  and  perhaps  (6)  in  some  eases,  such  as  that  of  the 
solidification  of  steel  ingots,  the  formation  of  a  gas  from 
chemical  reaction  brought  about  by  fall  of  temperature 
or  by  passage  from  the  liquid  to  the  solid  state.  In  the 
il  sieel  ingots  there  arc  indications  that  carbonic 
oxide  is  thus  formed  dining  solidification  by  the  union  ol 

carbon  and   oxygen   pn m   side  by  side  in  the  molten 

metal.      The  formation  of   the  central  "pipe"   is  due  to 
the  cooling,  ami  hence  contraction  of  the  different  layers 
of  the  mass  seoliotachically,  i.e.    at  different  rates  infer  ■ 
In  the  first  -i    .  lidilieation  the  outside  of  thi 

especially  if  it  is  .  ast  in  a  cold  iron  mould,  cools  much 
faster  than  the  still  molten  interior.  The  early  ex 
contrai  tion  of  the  outside,  caused  by  this  excess  of  cooling, 
is  resisted  by  the  lagging  interior,  with  the  result  that  the 
outer  layers  are  virtually  stretched  beyond  their  normal 
dimensions,  so  that  when  solidification  is  complete  the 
interior,  which  in  the  latter  part  of  the  cooling  has  to 
cool  through  a  greater  range  of  temperature  and  hence 
has  to  contract   more  than  the  outside,  no  longer  suffices 


to  id!  thai  outside  completely,  and  this  deficit  of  volume 
i  he  Intel  ior  i  Ij  ing 

i  n  in  which  the  last  .a  the 

! 

■     ilv    stages    should     later    throw    that     01 

compression,   which    m.n    be   an   important    element    in 
Icanic  and  earthquake  phenomena.     Blowholes  them- 

>  -  lend  in  effect  to  expand  the  voltu f  the  interior 

i  whole  without  cl  outer  dimensions  and  tl 

to  lessen  the  defii  ii  or  pip  .     1 1  this 

pipe  may  reach  very  deep  into  the  axis.  and.  becausi 

hard  to  work  up,  m.n   compel  >!  -  much  as 

one-third  of  the  ingot  in  ordi  i  to  get  Bound  unpiped  metal- 
To  avoid  this  some  m  iki  i    ol    tei  I  ol  a  i  omposition  favi 
able  to  welding  have  purposely  allowed  blowholes  to  form 
bet  abundantly,  so       to  previ  formation  of  a 

pipe,  and.  relying  on  the  ease  with  which  such  sto.-l  v 
have  tried  to  get   Haul.--  metal  by  welding  these  blow- 

holes   up  in   the    process   Ol    lolling   t  he   ingot    out    in' 
final  form,  such  as  that  ol  a  boiler  plate.      I  bis  pro  edure 
ia  ..f  great  economic  importance,  in  that   it  en 
stcel-makei  to  avoid  the  serious  discarding  which  n 
in    necessary  in  case  Ins  ingots  wen-  free  from   blowholes 
and   hence  deeply   piped.     But    many  intelligent    metal- 
lurgists have lemned  this  practice  on  the  ground  I 

the  ilosing  of  blowholes  is  impossible,   because  thi 

which  tlicv  <  Miu  mi  inn  i   n  in  hi present  during  the 

rolling     i      M    1 1 'h    soinru  hal    i  ompressed.     In 

late  investigations  the  author  carried  out  two  lines  ol 
inquiry  as  to  whether  the  gas  ol  thi   blowholes  U  qu 

In,         i il.ji-  and  whethei  the    ides  oi    I  hi 

themselves  are  qualitativi  h  weldableundei  the  conditions  ol 
i  1 1  ia  I  manufai  ture.  Both  lines  pro  eed  bj  comparing  the 
metal  in  slabs  >  ul  from  the  original  ingot  without  rolling, 
« ith  metal  .in  from  a  boiler  plate  into  « 
ingot  was  rolled,  and  cut  in  such  a  inn  as  to  separate  and 
distinguish  those  puis  of  the  metal  in  the  plate  which  had 
originally  been  porous  when  in  the  ingot  from  those  which 

bad  originally  been  ipact.     The  first  line  showed  that 

the  enormous  differeni  es  in  density  whi  h  existed  between 
the  porous  and  the  i  ompa  I  puts  ol  the  mgot  were  praoti- 
,  ally  completely  obliterated  in  rolling  the  metal  down  into 
a  boilerplate.  In  one  case  the  initial  difference  ol  I6pei 
cent,  in  density  was*  ompli  telj  removed  :  in  the  other  the 
initial  difference  ol  l"  percent,  in  density  was  reduced  to 
one-fiftieth  its  original  quantity.  This  tended  strongly 
to  confirm   the  bility   that    the 

1,1,,,.  could   be   reabsorbed  during  the   rolling 

|i...ess.  thanks  i,.  it  s  high  temperature  and  pressure. 
I  he  second  line  of  inquiry  disi  losed  -  of  blow- 

hol 1  in  tin    boiler  plate  by  cutting  very  thin 

slices  lengthwisi  and  rosswise  from  that  plate,  mirror- 
p  ilishing  them,  and  then  bending  them  double  in  such  a 
way  that  any  blowhole  traces  present  ought  to  gape  open 
like  the  cards  of  a  bent  pal  k.  Had  there  been  no  welding 
of  blowhol  -  thi  b<  adin  losed  nnwelded 

seams  about    3-5  in  Ins   long   and    1  .'{   inches   wide.     In 
point  of  fact  the  trai  es  deiw  ted  were  so  Bhort   is  to  indi 
strongly  that   i  ver;  »  of  welding  had  occurred. 

I,    had  seemed   extremi  h    probable,    ant     i  Ii  nt  Ij 
such    welding    ought    to    occur;     but    hen-    some    very 
hi    writers    had     differed       The    longest    single 
was  0-7  inch  long.     Only  one  important  "string" 
..I     such     traces     was     found     and     this     was      only    0-3 
long.       Further    the    a  antinest     ol     thes 
.who!  >  tends  to  slum  that  the  blowhole  gases  have 
,   reabsorbed   b     thi    on  I   1  to  a  very  gre  I 
author  suggests  that  su<  h  relii  a  of  blowholes  as  have 
persisted   represent    in    m  »- 

absorpti  m   of   the   gas   h  lft*T   th« 

.,.,..  ■  permit    welding.      He 

-i.  prolongi   - 
the  welding  pom-  reabsorption  of 

.■lie  the  met  il  is  still  weldable.     The  n  of 

I  iwhole  gasi  -  and  the  welding  of  the  blowhol  -  ought 
promoted  rather  by  the  pi 
than  by  that  of  "  direi  I  rolling."     In  the  former  the  I 

id  part  wav  towards  its  final  shape,  and  the  resulting 

■•  hi n  "  i-  thi  n  reheat  'ber  rolling  :   in  the 

latter  the  ingot  is  rolled  to  its  final  shape,  such  as  a  rail 
or  a  boiler  plate,  at  a  single  heat.     During  the  early  part 

■    'J 
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of  the  rolling  the  metal  surrounding  each  blowholi  should 
become  strongly  charged  with  gas  reabsorbed  from  that 
blowhole  because  of  the  enormous  pressure  caused  by 
polling  To  reheat  the  bloom  exposes  it  for  a  long  time 
t-.  a  high  temperature  in  the  heating  furnace,  during  which 
time  tin  gas  dissolved  in  the  neighbourhood  of  the  blow- 
hole has  an  opportunity  to  diffuse  away,  and  the  gas  in 
the  blowhole  1ms  ■  chance  to  Ik-  reabsorbed  by  the  adjacent 
metal  And  farther,  the  high  temperature  of  the  rolling 
immediately  after  this  reheating  facilitates  both  the 
farther  absorption  and  outward  diffusion  of  whatever  gas 
remains  in  the  blowholes  and  the  welding  up  of  their 
sides. 


[Gold  cuaniding.]  Note*  on  precipitation.  F.D.Phillips. 
.1.  Chem.,  Met.,  ami  Min.  Boc,  S.  Africa,  1910,  11, 
13—15. 

Is  order  to  ascertain  the  minimum  amount  of  zinc  that 
Could  be  suf.lv  employed  for  the  precipitation  of  gold 
from  cvanide  solutions,  a  series  of  samples  was  taken  of 
the  solution  entering  and  leaving  each  compartment  .if  a 
zinc  extractor  box.  The  seven  compartments  had  each 
a  capacity  of  18  eb.  ft.,  and  were  dressed  with  23  3  lb. 
of  zinc  per  cb.  ft.  The  first  test  was  made  two  days  after 
dressing,  the  rate  of  flow  being  1-54  tons  of  a  0029  per 
cent,  potassium  cyanide  solution  containing  0005  per 
cent,  of  sodium  hydroxide  per  cb.  ft.  of  zinc  per  24  hours.    I 

The  first  compartment  showed  an  extraction  of  81-2  per 
cent.  :  in  the  next  four  compartments  the  extraction 
varied  from  7<>  to  50  per  cent,  of  the  values  of  the  incoming 
solutions.  A  second  test  on  the  same  box,  14  days  after 
dressing,  showed  a  lower  extraction  in  the  top  compart- 
ment, with  a  corresponding  increase  in  values  in  the 
others,  but  six  compartments  were  found  to  be  adequate. 

rests  made  on  a  weak  cyanide  solution,  (0-014  per  cent. 
of  potassium  cyanide)  eight  days  after  dressing  the 
extractor  box.  showed  that  the  total  extraction  occurred  . 
in  the  first  four  compartments  of  the  box.  Solution  from 
the  slime  plant  also  gave  similar  results.  Lighter  dressing 
of  the  extractor  boxes,  thus  using  less  zinc,  was  tried  but 
found  to  be  inefficient,  giving  high  tail  values. — F.  R. 


j'hi    chemical  control  of  .     H.    E.   Ashley. 

Trans.    Amer.    Inst.   Min.    Eng.,   1910,  617—632. 

The  author  considers  that  the  chemical  control  of  slimes 
d  epends  on  recognition  of  the  fact  that  clays  and  slimes 
in  suspension  consist  of  crystalline  grains  enveloped  in  a 
eating  of  colloidal  matter.  When  the  colloidal  coating 
is  dissolved  by  a  suitable  reagent  the  crystalline  grains 
Bettle  unhindered,  while  the  dissolved  colloid  may  be 
subsequently  coagulated  into  aggregations  large  enough 
t.  settle  down;  any  excess  of  the  coagulant  how- 
ever,  hinders  the  settlement  owing  to  the  increase  of 
the  viscosity  of  the  solution,  so  that  the  minimum  quantity 
of  the  most  efficient  coagulant  should  be  used.  It  is 
curious  to  note  that  lime  in  small  quantities  acts  as  a 
colloid  solvent,  while  larger  amounts  act  as  a  coagulant. 
(  urves  are  given  showing  the  comparative  effects  of 
different  reagents  as  clarifiers  of  solutions  containing 
clay,  felspar  and  quartz  res|iectively.  In  the  case  of  clay 
■  oritaining  some  potassium  cyanide,  calcium  chloride  was 
found  to  be  three  times  as  efficient  a  coagulant  as  lime. 
The  solvent  effect  of  water  on  quartz  is  also  considered. 

— F.  K. 


Bronze  ;    The  influence  of  heat-treatment  on  the  hardness  of 

.     E.  Heyn  and  0.  Bauer.     Mitt.  Kgl.  Material- 

priifungsamt,  1910,  28,  844—318. 

The  object  of  this  paper  is  to  give  an  illustration  of  the 
value  of  micrographic  investigations  in  solving  practical 
metallurgical  problems.  Some  new  bronze  bushes  had 
"  smeared  "  the  shafts  running  in  them,  and  it  was  desired 
to  find  the  reason.  Chemical  analysis  showed  that  they 
had  the  same  composition  as   others    which  had  behaved 


satisfactorily,  viz..  93  per  cent,  of  copper  and  7  per  cent, 
of  tin.  Hardness  tests  proved  that  the  new  bushes  were 
softer  than  the  old,  and  niicrophotographs  revealed  quite 
different  structures.  The  hard  samples  showed  two 
distinct  constituents,  one  rich  in  copper  and  the  other 
rich  in  tin.  The  soft  samples  were  composed  of  crystals  of 
copper-tin  alloy.  The  hard  samples  had  been  quickly, 
au.l  the  soil  samples  slowly  cooled  between  two  critical 
temperatures,  which  for  an  alloy  of  this  composition  are 
1030°  and  850°  C.  To  confirm  this  \  iew,  a  sample  showing 
the  "hard"  Btracture  was  slowly  heated  to  90(1  C, 
kept  at  this  temperature  for  half  an  hour,  and  allowed  to 
cool  daring  li  hours  to  705°  C.  It  was  then  cooled 
more  quickly.  The  "  hard  "  structure  was  found  to  In- 
completely  altered    to    the    "  soft  "    structure. — T.  St. 


White-metals;  A 
E.  Schiirmann. 
28.  349—351. 


Held   method   for   the   analysis  of  . 

Mitt.  Kgl.  Materialpriifungsamt.  1910, 


1  gkm.  of  white-metal  shavings  is  treated  with  20  c.c. 
of  chloroform  and  5  c.c.  of  bromine,  and  heated  if  necessary. 
The  action  is  almost  complete  in  a  few  minutes.  The 
solution  is  kept  warm  for  about  half  an  hour  and  any 
undecomposed  filings  are  crushed  with  a  glass  rod.  Tin, 
antimony  and  arsenic  are  thus  obtained  in  solution. 
The  cooled  solution  is  filtered  through  asbestos,  and  60  c.c. 
of  a  10  per  cent,  solution  of  oxalic  acid  in  water  added 
and  the  whole  shaken.  The  chloroform  is  run  off  and 
shaken  with  60  c.c.  of  a  4  per  cent,  solution  of  oxalic  acid 
in  water.  The  two  oxalic  acid  solutions  are  mixed,  and 
the  bromine  is  driven  off  by  means  of  a  current  of  carbon 
dioxide.  The  solution  is  diluted  to  300  c.c,  heated  to 
boiling,  and  the  antimony  precipitated  by  sulphuretted 
hydrogen.  The  tin  in  the  filtrate  can  then  be  precipitated 
as  sulphide,  or,  after  making  the  solution  alkaline,  can  be 
deposited  electrolytic-ally.  The  latter  process  does  not 
however  remove  all  the  tin  and  must  therefore  be  supple- 
mented by  precipitation  with  sulphuretted  hydrogen. 
The  accuracy  of  the  method  is  demonstrated  by  results 
obtained  with  known  solutions,  and  with  white-metals 
analysed  by  an  older  method. — T.  St. 


Lead  ;  Assay  of 


E.  W.  Buskett.     Eng.  and  Min.  J., 
1910,  90,  408. 

The  following  method  is  especially  adapted  to  the  deter- 
mination of  lead  in  tailings,  slags,  and  other  materials 
containing  not  more  than  5  per  cent,  of  lead.  1  grin,  of 
ore  is  boiled  with  10  c.c.  of  nitric  acid,  evaporated  to 
complete  dryness,  taken  up  with  25  c.c.  of  ammonium 
acetate  solution,  boiled  and  filtered,  and  the  residue 
washed  once  with  hot  water.  The  lead  in  the  filtrate 
is  precipitated  with  a  saturated  solution  of  potassium 
bichromate,  to  which  has  been  added  enough  ammonia 
to  produce  a  yellow  colour.  The  mixture  is  boiled  and 
filtered,  the  precipitate  washed  at  least  three  times  with 
boiling  water,  and  the  lead  ehromate  dissolved  on  the 
filter  wtih  dilute  hydrochloric  acid  (1 — 3)  and  washed 
once  with  cold  water.  The  solution  is  titrated  cold  with  a 
standard  solution  of  ferrous-ammonium  sulphate,  using 
a  solution  of  potassium  ferric  vanide  as  indicator,  the 
finish  being  shown  by  the  production  of  a  green  colour. 
The  standard  ferrous-ammoniuni  sulphate  solution  is  made 
by  dissolving  14-19  grins,  of  the  pure  salt  in  a  litre  of 
water  in  which  is  contained  about  10  c.c.  of  sulphuric 
acid  and  a  strip  of  aluminium  to  prevent  subsequent 
oxidation.  1  c.c.  of  the  solution  is  equivalent  to  0-0025 
grm.  of  lead.  The  ammonium  acetate  solution  consists 
of  100  c.c.  of  ammonia,  250  c.c.  of  glacial  acetic  acid, 
and  600  c.c.  of  water.  A  modified  method  is  also  given 
for  zinc  ores  containing  small  quantities  of  lead. — F.  R. 

Lead ;    Jtayid  determination  of i?i  ores  by  electrolysis 

with  stationary  electrodes.     R.  C.  Benner.     J.  Ind.  Eng. 
Chem.,  J 910,  2,  348—349. 

The  author  describes  his  results  for  the  analysis  of  lead 
ores    containing    copper.     After    removing    the    sulphur 
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»  nli  hydrochloric  ai  id  or  auua  rcgia,  the  lead  i-  converted 
in  nitrate  and  elect roly Bed  in  nitric  acid  solution  at  ■ 
temperature  oi  04  97  l  Ml  the  Lead  is  deposited  a 
peroxide  fi  i    lolution  (oontainingO  lead) 

in   i     In  nun-.     The  solution  musl  be  free  from  ammonium 
salt-  and  troni  oxides  "t  nitrogen.     \\    II.  P. 


Mann      I  hem. 


/."»'/.  Determination  of  small  amounts  oj 
topper-tin  alloy*  (bearing  metals).  U 
Zeit..  1910,  34.  917. 

A  — i  mini:  :i  lead  content  oi  about  0*5  per  cent.,  I"  grms. 
iif  the  alloy  are  dissolved  in  15  c.c.  of  hydrochloric  acid 
jr.  1-19)  and  5  c.c.  of  nitric  acid  (sp.  gr.  1-40).  tfter 
the  addition  of  in  grms.  ol  tartario  acid,  the  liquid  is  diluted 
in  200  c.c,  cooled,  and  neutralised  approximately  with 
aqueous  ammonia  (sp.  gr.  0*91),  Inn  o.c.  excess  of  the 
Ammonia  being  subsequently  added.  The  blue  colour 
having  been  destroyed  with  aqueous  potassium  cyanide, 
the  solution  is  mixed  with  G  grms.  of  solid  potassium 
cyanide  and  heated  to  70  C,  when,  finally,  the  lead  is 
precipitated  as  sulphide  by  a  quiok  current  of  sulphuretted 
hydrogen.  The  precipitate  having  set  tied,  it  is  filtered  nil 
anil  washed  superficial!}  with  r  hot  solution  of  ammonium 
sulphide  ami  potassium  cyanide  (60  grms.  of  ammonium 
sulphide  and  10  grms.  of  potassium  cyanide  dissolved 
in  Iihki  c.c.  ol  water,  the  solution  being  boiled  until  colour- 
leas).  It  is  finally  washed  back  into  the  precipitation 
Bask,  and  dissolved,  together  with  the  remainder  adhering 
tn  the  filter,  by  means  "f  brominated  hydroohlork  arid 
(sp.  gr.  I'll).  After  the  bromine  has  been  removed  by 
boiling,  the  solution  is  cooled,  mixed  with  an  excess  of 
ammonia  and  with  .">  grins,  of  solid  potassium  cyanide 
and  again  saturated  with  sulphuretted  hydrogen.  The 
precipitate  of  lead  sulphide  is  washed  once  with  the 
sulphide -cyanide  solution  and  rinsed  with  hot  water 
into  a  porcelain  basin,  the  residue  adhering  to  the  filter 
being  removed  by  brominated  hydrochloric  arid.  Finally, 
the  sulphide  is  converted  into  sulphate  by  evaporation 
with  In  c.c.  "i  sulphuric  acid  (60  per  cent.)  until  copious 
fumes  of  sulphur  trioxide  are  evolved.  The  sulphate, 
rated  in  this  way.  still  contains  small  quantities  oi 
antimony  and  tin.  It  must,  therefore,  after  ignition 
and  weighing,  be  extracted  repeatedly  with  dilute 
ammoniacal  ammonium  acetate  solution,  the  weight  ol 
tin-  ignited  residue  being  subtracted  from  that  ol  the 
sulphate  obtained  as  above.-  ('.  A.  W. 


Metallic  filicides.     Actum  of  silicon  carbidi  >  on  sonu  metallic 
I..    Baraduc  Muller.     Rev.    de   Met.,    1910,   7. 
667—834. 

I'm  recuperative  furnace  nsed  in  the  investigation  was 
constructed  ol  carborundum  and  was  heated  by  means  of 
a  burner  supplied  with  illuminating  gas  and  compressed 
air.  The  heating  gases  from  the  combustion  cnan 
were  caused  to  circulate  through  two  concentric  Sues 
around  the  chamber  before  passing  to  the  exit  flue.  In  the 
exit  flue  wen-  a  serpentine  tube  and  a  straight  tube  for 
preheating  the  priman  and  secondary  air  supplies  res- 
pectively. The  crucible  was  made  of  carborundum  or  ol 
a  mixture  ol  plastic  refractory  clay,  kaolin,  and  fireclay. 
It  was  found  possible  with  this  furnace  to  attain  rapidly  a 
temperature  of  about  1760  i  .  run-  quartz  »;i-  found  to 
sublime  at  1660  C,  to  begin  to  soften  at  1702  1706  C, 
and  to  become  pasty  at  17.">4  C.  The  simplest  form  of  the 
reaction  between  silicon  carbide  and  metallic  oxides  was 
found  to  In  represented  by  the  equation:  Sir  MO 
•siM  CO.  To  attain  this  reaction  with  higher  oxides 
than  the  monoxide,  it  is  necessary  to  add  to  the  cos 

during  agent  in  quantity  sufficient  to  redui  a  tin-  higher 
oxide  to  the  monoxide.  By  using  a  larger  quantity  of  the 
oxide,  together  with  sufficient  of  a  reducing  agent  to  reduce 

the  excess  to  metal,  it  is  possible  to  produce  filicides 
of  the  type  SiMj  instead  of  SiM.  Results  obtained  with 
a  large  number  of  different  metallic  oxide-  are 
The  oxides  which  react  most  readily  with  silicon  carbide 
to  form  metallic  silicide-  are  those  of  copper,  cobalt, 
nickel,  iron,  manganese,  and  chromium.     In  the  ease  of 


■  hromium  oxide  ■  oi  iron  quantity  ol  i  hromium  oarb 
always   formed    In    addil to   chromium    rilicide,    but 

Mitrary  to  who    i     observed   in  i he  caa*    ol 
containing  silicon,  tin    proportion  ol  combined  carbon  in 

ilicon-chromium-carl alio}     does   not    appear   to    be 

influenced  bj  the  lilicoi tent.     With  \i>\  fi 

chromium   oxide,    the   silicon    combi  entirely 

with  the  iron,  and  the  carbon  foi  thi    mo  i   pari  with  the 

omium.     Except   in  thi    casi    of  i  hromium,  the  al 
produced  by  thi  i  cat  bide  on  mi  tallic  oxidi  • 

contain  only  small  proportions  of  carboi  ilicon 

U  06  ;  Iron  sil n,  0-29  ;    nickel    ilii  on,    0  16      and    man 

anese-silicon,  0-65  per  cent,     [n  the  metal 

icon  alloys  are  capable  of   producing  certain  reactions 

when  added  to  in  id  metal        l  oi  i  i  imple  when  molten 

i  iron  is  treated  with  a  nickel-silicon  alloy,  iron  rilii  ide 

olid  solution  of  iron  and  silicon)  and  metallic  nickel 
produced  ;   the  iron  silicide  displaces  the  carbon  from  the 
remainder  of   the  cast-iron,   and   the   nickel   t' 
the  iron  into  \  iron.     With  increasing  additions  of    the 

nickel-silicon    alloy,    the    proportions   of    iron    silicide    and 

nickel  increase  and  the  amount  of  \  iron  diminishes, 
nni  il  finally  an  alloy  of  iron  Bilicide,  nickel  silicide,  and  nickel 
i-  produced,  'flic  results  of  determinations  of  the  dilata- 
tion (between  l">   and  1000°  C.)  of  silicon  carbide,  siUcon, 

and  the  various  metal-silicon  alloys  are  also  given.  If 
an  apparatus  for  the  automatic  regis!  rat  ion  of  the  dilatation 
on  heat  ing  and  i  he  contraction  on  cooling  could  be  devised, 
determinations  of  this  kind  would  afford,  in  the  authoi  - 
opinion,  a  useful  means  of  ascertaining  the  effect  on  an 
alloy  of  quenching  and  annealing. — A.  S. 


Thorium;      Metallic     —  Chauvenet.      Vssoc.      Franc, 

pour  I'Avancement  <\'<  Sci.,  Aug.,   1910.     Chem.-Zeit., 
1910,  34,  940. 

Tn i".  author  attempted  to  prepare  metallic  thorium  free 
from  oxide  by  using  metallic  lithium  in  place  ol  sodium 
for  reducing  thorium  chloride.  By  heating  the  mixture  in 
an  iron  boat  in  a  quartz  tube  from  which  air  was  carefully 
excluded,  a  product  containing  96  96-6  per  cent,  of 
metallic  thorium  was  obtained.  This,  however,  contained 
:t-2  per  cent,  of  thorium  oxide  which  could  not  be  removed 

\  purer  product  (96  97  percent,  ol  metallic  thorium)  was 
prepared  by  heating  thorium  hydride  (obtained  by  hea 

thei  thorium  chloride  and  lithium  hydride  to  I 

in  a  vacuum  of  in  nun.     The  metallic  thorium  thus  ob- 
tained is  black ;  it  is  not  oxidised  by  air  or  h\  pure  oxygen 
at   atmospheric   pressure,   but    is   acted   upon   by   0x3 
under  pressure.     It  takes  fire  with  a  luminous  flame  in 
fused  potassium  chlorate.     It  combines  with  chlorini 
form  lie u in m  chloride,  Thi  I,.  with  the  liberation  of  339'  l.'i 

a  lories.     A.  S. 


Radium;     Metallic   .     P.    Curie    and     \.    Del 

Comptes  rend..  1910,  151.  523     528 

Hi  making  use  of  the  method  described  l>\  Guntz  (this 
J.,  1908,  800;  1905,278;  1906,80  Forthi  preparation  of 
barium,  the  authors  have  succeeded  in  isolating  metallic 
radium.  A  liquid  radium  amalgam,  unstable  in  the  air. 
was  prepare  I  by  the  electrolysis  of  a  solution  ol  0-11 

radium  chloride,  using  a  mercury  cat  bode  (10  grms. : 

platinum-indium  anode.     Thi  rapidlj 

transferred  to  an  iron  boat  and  heated  in  a  quartz. 

tube  in  an  atmosphere  of  pure  hydrogen,  thi 

the  latter  being  kept  above  the  \  apour  pressure  of  mercurj 

it  the  temperature  of  th  the  mercurj 

id  distilled  over  at  270   I    ,  and  the  temperature  was  then 

lailualh  to  700  1 '..,  when  the  whole  of  the  mercury 
appeared  to  have  been  expelled,  and  the  radium  commenced 
In  volatilise  :  the  radium  vapour  vigorously  attacked  the 
quart!  tube.  The  residue  in  the  boat  consisted  of  a  bright 
white  metal,  melting  at  700  C,  which  adhered  strongly  to 
the  iron.      The   metal  is  rapidly  at'  the  air,   I  •-- 

tiling  black,  probabh  owing  to  the  formation  of  a  nitride. 
It  blackens  paper  and  decomposes  water,  passing  for  the 
most  part  into  solution  ;  the  dark-coloured  residue  dis- 
-   Ives  almost   completely  on  addition  of  a  few  drops  of 
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hydrochloric  acid  The  radio-active  properties  oi  the 
metal  appeal  to  be  normal  As  radium  is  much  more 
volatile  than  barium,  the  authors  propose  to  purify  the 
metal  by  sublimation  in  mono. — A.  S. 

Furnace  gases ;  Condensation  of  funu  ami  tin  neutralisation 

of .      F.  T.  Havanl.     Trans.  Amer.  Inst.  Min.  Kng., 

1910.  599—0  1.-,. 
The  subject  is  considered  mainly  in  relation  n>  the  damage 
done  to  vegetation  and  live  stock  by  ""furnace  gases  and 
fume.  An  account  is  given  of  the  different  methods  that 
have  been  employed  to  condense  and  collect  the  fume,  the 
principal  method's  being  :  1.  Settlement  in  dust  chambers  ; 
2.  Cooling  the  gases  by  the  admission  of  air.  by  radiation 
or  by  spraying  with  cold  water  ;  :(.  Recovery  of  fume  by 
filtration,  as  in  a  bag-house,  or  by  friction  through  the 
interposition  of  baffles  in  the  fine,  or  by  passim:  the  gaqes 
through  centrifugal  scrubbers;  4.  The  CottreU  process  in 
which  tie  passed  through  a  vessel  charged  at 

numerous  points  with  statie  electricity,  from  which  the 
fume  and  condensed  acids  are  repelled,  and  become  de- 
posited upon  the  floor  or  sides  of  the  flue  or  chamber  which 
form  the  opposite  pules.  Must  chambers  without  baffles 
are  of  little  use  for  the  deposition  of  fume,  and  are  practic- 
ally confined  to  the  settling  of  particles  of  the  charge  which 
have  been  mechanically  carried  over.  The  usual  method 
of  depositing  antimony  fume  by  water  in  centrifugal 
scrubbers  is  highly  efficient,  but  this  method  is  nnsuited 
for  most  other  metals.  For  copper  and  argentiferous 
lead  smelting,  long  Hues  with  baffles  in  conjunction  with  an 
adequate  bag-house  at  the  foot  of  the  stack  give  the  best 
results.  When  much  acid  is  present,  cotton  filter  bags 
are  rapidly  destroyed  and  asbestos,  in  spite  of  its  increased 
first  cost,"  has  been  found  to  be  the  best  bag  material. 
Sulphuric  acid  plants,  in  conjunction  with  smelters,  have 
been  erected  to  cope  with  the  immense  quantities  of 
sulphurous  gases,  and  zinc  oxide,  in  the  form  of  fume  in 
the  flues  or  of  dust  on  the  filter  bags,  has  also  been  used 
to  neutralise  the  acid  in  the  gases. — F.  R. 

Aluminium  and  calcium  silicates,  and  calcium  aluminates. 

B.  Neumann.  Stahl.  u.  Eisen,  1910,  30,  1505— 1514. 
A  I'.f.view  of  work  done  on  the  melting-points  of  slags  and 
their  constituents.  The  modes  of  determining  melting- 
poirts  by  Seger  cones  and  by  thermo-couples  or  other 
forms  of  pyrometer  are  discussed,  and  also  the  difficulty 
of  assigning  a  definite  temperature  as  the  melting-point 
or  softening  point  of  substances  which  change  gradually 
and  not  sharply  from  solids  to  liquids.  Melting-points, 
however,  can  be  determined,  in  such  substances  with 
closer  approximation  than  solidifying  points.  A  resume 
and  discussion  of  results  obtained  by  various  observers  is 
given,  which  may  be  summarised  as  follows  : — The  melting 
points  of  quartz,  alumina,  and  lime  may  be  taken  as 
1770°,  2000%  and  over  21100°  C.  respectively.*  The  melting- 
points  of  aluminium  silicates  exhibit  an  almost  continuous 
fall  from  alumina  to  a  substance  corresponding  to  the 
formula,  AU  >,.  15Si()2.  which  melts  at  1G00 C.  and 
then  a  continuous  rise  to  quartz.  There  is,  however, 
a  slight  but  noticeable  rise  in  the  curve  about  1N50°  C. 
corresponding  to  the  compound,  Al^Oj.SiOo  (andalusite, 
sillimanite,  disthene).  The  curve  of  the  calcium  silicates 
shows  a  descent  from  quartz  to  a  eutectic  minimum 
about  141"  I  .  (65  per  cent,  of  silica),  then  a  rise  to  a 
maximum  at  1520°  C.  (52  per  cent,  of  silica.  CaO.SiOg), 
a  fall  to  another  eutectic  at  1420' C.  (43  percent,  of 
silica),  then  a  steep  rise  to  a  maximum  about  2DS0;  C. 
135  per  cent,  of  silica,  2CaO,SiOo),  followed  by  a  very  slight 
fall  and  a  further  rise.  The  calcium  aluminate  curve  falls 
from  either  end  towards  the  centre,  and  shows  maxima 
at  1590 "'('.  and  14(10  ('.  (corresponding  respectively  to 
CaO.AljO,  and  5CaO,3Al203),  and  minima  at  1385°  C. 
(62  |jer  cent,  and  45  per  cent,  of  lime). — J.  T.  D. 

Mineral  proeluciion  of  New  South  Wales.     Board  of  Tiade 
J.,  Sept.  8,  1910.     [T.R.J 

The  following  statistics  of  the  mineral  production  of  the 
State  of  New  South  Wales  during  the  years  1908  and  1909 


are  taken  from  the  annual  report  for  1909  of  the  Depart- 
ment  of  Mines  of  that   State  : — 


1908. 

1909. 

Minerals. 

Quantity. 

Value. 

Quantity. 

Value. 

£ 
8,791 

Alunite   . .    Tons 

1,082 

1 
£         ' 
2,705  j 

t 

3,500 

Antimonj      (metal 

and  ore)     Tuns 

117 

1,141 

95 

711 

Bismuth        (metal 

and  ore)     Tons 

9 

2,017 

9 

1.624 

Coal     

9,147,025 

3,353,093 

7.019,879 

2,618,596 

Coke 

288,873 

199,933 

2(14.274 

1::7,194 

Copper     (ingots. 

matte,  and  ore) 

(o)    Tons 

'.'."71 

502,812 

6,966 

424.737 

Diamonds      Ota, 

2,205 

1.358 

5.474 

3,959 

Gold    Oz.  line 

224,792 

954,864 

204,709 

869,546 

106,367 

4.948 

Iron  (6)    .  .     Tens 

40,207 

US, 224 

29.762 

Iron  "  oxide  "  ,, 

1.827 

1,857 

4,900 

Ironstone  flux  .. 

s  ns7 

6.199 

4,339 

3,471 

Lead  (pig,  etc.)  (<-) 

Tons 

14,936 

186,748 

15,476 

186,073 

Lime    ....          „ 

24,922 

21,610 

25,849 

24,283 

Limestone     (tlux) 

(rfl    Tons 

53,668 

14,779 

45,078 

13,851 

Marble  (e) 

— 

2. 2IH1 

— 

1,700 

Molybdenite  Tons 

8 

11211 

28 

3,249 

Noble  opal      .... 

— 

41,800 

— 

r,|, sen 

Platinum          Oz. 

135 

489 

440 

1.720 

Portland  cement 

— 

184,400 

— 

2U2.200 

Silver  (ingots  and 

matte)  (/)  . .  Oz. 

2.490,163 

253,920 

1,718,005 

168,974 

Silver-lead,      ore, 

concentrates,  etc. 

Tons 

358,730 

1,906,275 

269.306 

1.484.641 

Shale  (oil)          ,, 

46,303 

26,008 

48,718 

23,617 

Bcheelite 

154 

11,082 

193 

14,618 

Stone     (building, 

etc.)  (ff)    

— 

229 

— 

378 

Stone           (grind- 

stones) (f7)  .... 



204 

— 

192 

Tin    (ingots    and 

ore)  (A)       Tons 

1,795 

205,447 

1,943 

211,029 

Wolfram            .,- 

86 

0.742 

127 

11.249 

Zinc  (spelter  and 

.- 

concentra* esi  Inn- 

276,720 

610,883 

373,906 

1,041,280 

Sundry     minerals 

-- 

and  ores 

Total  value 

— 

1,661 

— 

4,905 

— 

8,609,607 

— 

7,635,693 

(a)  Exclusive  of  the  copper  produced  in  the  State  during  the 
year  from  ore  imported  for  treatment  from  other  States  of  the 
Commonwealth.  (&)  Including  iron  made  from  scrap,  (c)  See 
silver-lead,  td)  Value  at  smelting  works,  (e)  Value  at  quarries 
of  quantity  disposed  of.  (/)  The  bulk  of  the  silver  is  contained  in 
the  concentrates,  etc.,  despatched  from  the  Broken  Hill  Field  and 
treated  outside  the  State,  tg)  Quantity  exported  only.  (A)  Ex- 
clusive of  tin  refined  in  the  State  from  imported  ores. 

Patents. 
Iron  and  steel ;  Manufacture  of .  B.  Talbot,  Middles- 
brough. Eng.  Pat.  22.201,  Sept.  29,  1909. 
A  converter,  having  a  capacity  of  50  to  100  tons  and 
preferably  lined  with  magnesite  or  other  basic  material,  is 
employed.  One-half  of  the  charge,  which  contains,  for 
example,  3-7  per  cent,  of  carbon,  1-25  of  silicon  and  OS  of 
manganese,  is  run  from  the  blast-furnace  or  mixer  into  this 
converter,  where  it  is  blown,  the  blowing  being  effected 
at  a  comparatively  short  distance  below  the  level  of  the 
metal.  This  operation  is  continued  until  the  silicon  has 
been  oxidised  to  about  0-25  per  cent.,  the  manganese  to 
about  0-5  per  cent.,  or  even  a  trace,  and  the  carbon  to 
about  one-half  or  two-thirds  of  its  original  value.  The 
metal  now  contains  practically  all  its  remaining  carbon  in 
the  combined  form,  so  that,  graphite  being  no  longer 
present,  foaming  and  explosions  in  the  suosequent  treat- 
ment are  avoided.  The  other  half  of  the  impure  charge 
having  been  added  to  the  partially  purified  bath,  blowing 
is  resumed  until  the  silicon  and  manganese  have  been 
again  reduce. 1  to  about  the  proportions  stated  above,  the 
carbon  being  practically  all  converted  into  the  combined 
form,  with  a  content  of  about  2*75.  The  purification  is,  of 
course,  facilitated  by  the  considerable  oxide  of  iron  slag 
produced  in  the  first  operation.  The  bath  is  then  ready 
for  tapping,  the  metal  being  transferred  to  a  finishing 
furnace  which  is  advantageously  of  the  continuous  open- 
hearth  type. — C.  A.  W. 
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Inm  and  steel  .    Convertort  <>i  vessels  f"'  refining  .     It- 

Talbot     Middlesbrough.     Eng.    Pat    22,394,    Oot,    1, 
1000. 

Tin:  vessel  resembles  in  general  form  a  normally  inclined 
mixer,  but  with  the  addition  of  an  outlet  in  the 
roof  similar  to  the  spout  or  neok  of  a  Bessemer  convi  rtes. 
An  inlet  for  motal  is  provided  at  the  larger  end,  and  a 
tap-hole  for  discharging  at  the  Bmaller  end.  One  or 
more  tuyeres  are  situated  immediately  over  the  tap-hole. 
In  use  the  tap-hole  i-  plugged  and  the  vessel  turned 
downwards,  until  the  surface  of  the  contained  metal 
submerges  tho  tuyeres  ;  thi  au  blast,  undei  low  pressure, 
thus  enters  very  slightly  below  the  surface.  If  desired 
the  cases  may  be  prevented  from  escaping  at  tin  metal 
inlet  by  means  of  an  arch  descending  to  the  surface  of  the 
metal  from  the  side  of  the  spout  farthest  from  the  blast. 

— F.  R. 

irth  process  o/  refining  -  .  *'..  Barbanson 
and  M.  Lepersonne,  Brussels.  Eng.  Pat.  5016,  March  !•. 
1010.     Under  Int.  Conv.,  July  3,  1900. 

Is  order  to  project  :i  highly  concentrated  localised  Same 
on  to  the  surface  of  the  bath  of  steel,  coal  dust  is  injected 
by  means  of  *  blast  of  cold  air.  The  respective  quantities 
of  air  and  coal  dust  ma)  bi  so  n  gulated  that  an  oxidising, 
reducing  or  i  arburising  effect  can  be  produced  as  required. 

-P.  R. 

Steel  manufacture.  .1.  M.  Darke,  Lynn,  Ma--..  Assignor 
to  General  Electrii  Co.,  New  Sork,  U.S.  Pat.  067,335, 
Lug.  16,  1010. 

Iv  ih  preparation  of  alloy  steel,  some  of  the  components 
are  melted  Bret,  then  materials  are  added  to  form  a 
protective  layer  of  slag,  and  finally  ■  metal  having  a  high 
chemical  affinity  for  the  slag  is  introduced  through  a  tube 
projecting  below  the  layer  of  slag.-    A.  8. 

Steel;    Manufacture  of .     \V.  R.  Walker.  New  York 

U.S.     Pat,    967,590,    Aug.     16,     IfllO. 

[ko»  i-  treated  in  an  acid-lined  open-hearth  furnace  or 
Bessemer  converter  until  the  silicon  is  removed  and  the 
carbon  i-  reduced  to  0*3  per  cent.,  then,  after  skimming 
off  the  slag,  the  metal  i-  transferred  to  a  mixer  containing 
a  basic  slag,  for  the  removal  of  part  of  the  phosphorus, 
after  which  the  final  refining  is  effected  in  a  basic-lined 
eleetrie  furnace  having  a  non-oxidising  atmosphere.-    A.  S. 

Iron  or  steel  ;  Treatment  "I  -  with  a  view  to  preventing 
rust  or  corrosion  P.  Martin.  Fr.  Pat.  4I3.N42.  March  10, 
1910. 

TliK  plate  having  been  treated  with  acids,  or  in  any  way 
most  convenient  for  the  removal  of  its  rust,  it  is  placed 
horizontally  in  a  furnace,  and  heated  to  a  temperature 
somewhat  above  the  melting  point  of  tin.  A  stick  of  tin 
is  then  rubbed  over  the  hot  surface,  whilst  at  the  same  time. 
or  subsequently,  powdered  ammonium  chloride  is  applied 
with  a  tuft  of  cotton  waste.  Whilst  the  plate  is  still  hot,  a 
temperature  of  about  310°  C.  b«ing  sufficient,  a  stick 
composed  of  equal  parts  of  sine  and  lead  is  applied  in  the 
same  manner.  The  stick  of  zinc  and  lead  is  obtained  by 
easting  the  two  metals  one  after  another  into  a  mould, 
the  heavier  lead  sinking  to  the  bottom  and  adhering, 
when  cold,  to  the  /inc. — C  A.  \V. 

Furmi  •  .     Roasting  .     T.   1).   Merton,   Watford    and 

H.    M.    Ridge,    Seaton    Carew,    Durham.     Eng.    Pat. 
13,625,  June  10,  1000. 

In  a  rectangular  reverberatory  furnace,  two  or  more 
vertical  rotatable  shafts  having  rabbles  attached,  are 
arranged  along  the  centre  of  its  long  axis,  with  the  radius 
of  the  rabbles  only  just  overlapping,  thus  dividing  the 
furnace  into  a  -.lies  of  independently  rabbled  zi  I 
The  ore  passes  in  definite  progression  along  the  furnace, 
being  deflected  outwards  by  the  rabbles  of  one  zone  until 
it  reaches  the  periphery  overlapped  by  the  adjoining 
rabble,  whereupon  it  becomes  transferred  to  the  next 
zone.  Two  or  more  superimposed  hearths  may  also  be 
employed. — F.  R. 


Furnae*  ;     Roasting  c.     Robinson,     Nen     York 

I'.s.  Pat.  068,266,  Aug.  23    1010. 

IbiyI  i  ic"  i  i    groy  i,i,  ,|  »  n  |,  u  ,, ,  jpro,  nting 

rabble  aotuated  by  menus  of  the  fumao    drau   lit, 

le.    which   i-   al,,   i'hmii  bed    with   an   ore-conveying 

■  b,  1 1 1 ■  i \  be  a.l  i  in, ,  ,i  oj  made  inoperative 
ii  u ill.  Spai  i  i  pro\  "li  d  b.  yond  'be  real  end  "I  the 
hearth,  for  tin  withdrawal  "f  ile  rabble,  i"  permit  of  tho 
adjustment  of  the  ore  on  the  hearth.     I'.  II. 

Furnati  ;    Combined  \nd  crucibU  \\      I 

Shaw .    \    !■■  ""I     o    [nternation  I  Tool    Steel  <  '.>..  Ltd., 
Toronto,  Canada.     I  .8.   Pat.  067,069  ■    1910. 

\  i  \m\..  of  reotangukv  t provided  with   tnyen     and 

■  ble  for  an  ordinary  i iest  of  reduction      i'.\  means, 

.'  i   "f  hollon  bai s,  l>2, 

pipes,    i)i.    uti'i    exb  i 

ds  of  the 
i  ,  ,  i  in  ible  c  in  be 
auppoi  ted  in  the  bed  ot  fu  I 
so  the  '     abut  the 

end     of  the    walls    i 
i      '  in     inverted     V- 

sh  rped  fa i.  E  bi  ing  arran- 

ll      m      01 

fuel.     The  end 

doors  "f  i he  casing,  for  tho 

in.    aro 

1   above   the    li  I 

the  hearth    thi   slag  below 

. mi    Muni  ■ 


the  metal   passing    out 
beneath.  -C.  \  W. 


hlr  furnaci  :   Method  and  /or  tht  fusion  »/  i 

obit  heavy  metals.    Boo.  Anon.  d'Electricite  Gam. 
Fr.  Pat.    113,514,  March  11,   1910.     Under  [nt.  Conv., 
March  24.  1009. 
In  order  to  prevent  the  oxidation  of  the  metal  bj  traces 
of  air  imprisoned   between  individual   pie  i   tho 

fusion,  it  is  proposed  to  conduct  the  <  peration  in  a  molten 
bath  of  some  inert  salt  which  h 

to  a  temperature  beyond  that  required.  The  eruciblo 
containing  the  sail  may  advantageously  be  arranged  in  a 
second  molten  bath,  in  which,  if  the  heating  be  effected 
by  electrical  means,  the  electrodes  ecu  be  placed.  The 
furnace,  arranged  in  this  mauni  r,  is  provided  with  a  cover 
and  charging  arrangement,  a  plugged  channel  being 
contrived  in  the  bottom  "i  the  crucible  for  the  tapping 
of  the  molten  metaL  By  varying  the  current,  the  batfi 
is  heated  to  the  desired  h  mpi  n  tine,  when  finally  th© 
metal  is  thrown  in  and  fusion  is  effected  almost  immediately. 
In  this  way.  it  is  possible  !"  rei  ast  old  copper  Condi*  I 
the  metal  obtained  being  free  from  oxide  and  pi  --'-sing 
practically  the  same  elei  trw  al  condui  tivity  as  the  original 
i  in  pies.      I  .  A.  W. 

Furnaee  ;     M'thod   for    im  n     a     melting   

fed  by   molten    metal  thi     tolidity    of   that    ).<irt    which 
contains    thi     fusion    channel.      Poldihutte    Tiegi 
stahlfabrik.    Kr.    Pat.    413,207,   March  1,  1910.     Under 
Int.  Conv.,  March  2,  1909. 
Tiik  molten   metal  as  it   enters  the  furnace  is  made  to 
impinge    on    a    body    fixed    horizontally    or    vertically,    or 
suspended,  in  the  fusion  i  lianm  I,  so  that  the  whole  shook 
of  the  heavv  jet   is  taken  up  and  damage  to  the  furnace 
is  prevented,  the  m  w  quietly  into 

position.     For  this  purposi  I  cleat 

of  some  refractory  matcri  I  may  be  employed  and 
wards  removed,  or,  alternatively,  the  body  may  l»-  com- 
posed "t  sheet   iron  which,  in  the  subsequent  operation, 
becomes  fused    rid  enter-  the  bath.— C.  A.  W. 

Furnace  ;     Electric    .     J.     H-     Raid,     Newark,    N..I. 

U.S.  Pat.  ''esc-  1910. 

TiiKfurnac  cont  I  superimposed  chambers, 

each  having  means  for  producing  a  centrally  situated  arc, 
together  wit  i  the  withdraw   I  of  volatile  produota. 

The  base  of  the  furnace  is  provided  with  beating  means 
of  the  electric  resistance  type.  The  ore  is  fed  in  at  the 
top  of  the  furnaee  and  becomes  increasingly  heated  as  it 
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descends  by  gravity  through  each  arc.  the  residue  being 
finally  withdrawn  in  a  molten  condition  through  a  tap- 
hole  in  the  lowest  chamber. — F.  R. 

shaft   furnace.     H.    Boholm.     Kr.    Pat.    413,733, 
Feb.    IT.    li'lo.     Under  Int.   Oonv.,   April   13.   1909. 
Thk  fnmace  comprises  a  crucible,   1.  provided  -with  an 
arched  roof  through  which  electrodes,  5,  descend  into  the 

material.     The  ho.lv.  2.  of  the  furnace  communicates  with 


m^^4w^S-  ^ 


the  crucible  by  means  of  an  opening,  4,  the  body  becoming 
narrower  at  the  part.  3.  towards  the  opening.  The  circular 
form  of  the  roof  of  the  crucible  prevents  the  material  from 
coming  into  contact  with  the  roof.  The  charging  arrange- 
ment consists  of  a  reservoir.  14.  for  the  coke  or  charcoal 
used  in  the  process,  ami  a  heater,  li.  supplying  the  material 
for  the  charge.  Tie-  beater,  li.  communicates,  by  means  of 
the  tube.  9.  with  a  circular  chamber,  1".  whi  h  is  also  in 
connection  with  the  Ulterior,  7.  of  the  furnace  mouth. 
The  materials  are  delivered  from  the  reservoir,  14.  or  heater, 
6,  into  a  small  waggon,  12.  which  runs  round  the  circular 
track.  13.  so  that  the  material  is  distributed  from  the 
-.  into  the  receptacle,  !•">.  'lie  latter  is  provided 
with  two  conical  valves,  19  and  20.  which  act  against  the 
two  checks,  Its  and  17.  the  lower  valve,  2d.  being  water- 
cooled. — B.  X. 

Induction- furnace  for  metaSurgieal  purposes.  Ges.  fur 
Klcktrostahlanlagen  m.b.H.  Ger.  Pat.  224,696,  June 4. 
L909. 
In  order  to  overcome  the  difficulties  caused  by  the  so-called 
"pinch"  effect  (see  this  J..  1909,  1 143)  in  electric  induction- 
fumaces,  those  parts  of  the  fusion  trough  where  the 
phenomenon  is  observed  are  lined  with  a  material  which 
is  a  feeble  conductor  compared  with  the  molten  metal 
in  the  trough,  but  suffices  to  conduct  the  uncut  when 
owing  to  the  "pinch"  effect,  the  normal  path  of  the 
current,  is  broken.  The  lining  may  be  composed  of  a 
mixture  of  graphite  with  kaolin  or  fireclay,  and  in  order 
to   prevent    excessive    heating    at   the    upper    part   and 


consequent  loss  of  graphite  by  oxidation,  it  is  made  of 
increasing  thickness  from  top  to  bottom.  Where  the  use 
of  carbonaceous  matter  is  not  advisable,  magnesia  or  other 
solid  conductors  of  the  second  class  may  be  used  as  lining. 

—A.  S 
Zinc    retorts-     Treatment    of    fumes    from    .     II.     ['.. 

Howard    and    G.     Hadley,     Birmingham.     Eng.     Pat. 

4,r)2.  .Ian.  7.   1910.      Addition  to  Kicj.  Pat.  4563  of  1909 

(this  .)..  1010.  284). 
The  carbon  or  coke  employed  in  the  filters  described  in  the 
original  specification  may  be  replaced,  with  less  advantage 
however,  by  other  materials  such  as  broken  bricks  or  glass. 

— C.  A.  W. 

Zinc:     Kltctroli/li    ami    tialltod   of   electro-depositing  

E.  F.  Kern.  Knoxville.  Tenn..  Assignor  to  P.S.Brown, 
New  York.  U.S.  Pat.  967,200.  Aug.  16,  1910. 
The  electrolyte  consists  of  a  solution  of  zinc  fluosilicate, 
a  fluosilicate  of  a  metal  st  anding  higher  than  zinc  in  the  solu- 
tion pressure  series,  such  as  the  aluminium  salt,  an  organic 
addition  agent  and  ammonium  fluoride.  The  last  salt 
may  be  added  periodically  in  portions  during  the  electrolysis 
and,  as  an  organic  agent,  grape  sugar  (dextrose)  may  be 
employed. — C.  A.  W. 

Mattes  ;  Separation  of  nickel  and  copper  from .     D.  P. 

Shuler,  Sudbury.  Ontario.     U.S.  Pat.  967,072,  Aug.  9. 

1910. 

The  matte,  in  a  finely  powdered  condition,  is  extracted 
with  dilute  sulphuric  acid  or  ground  while  wet  with  the 
same  reagent,  the  operation  being  facilitated,  if  necessary, 
by  heat  and  agitation.  In  this  way.  the  nickel  is  dissolved 
as  sulphate,  whilst  the  solution  of  the  copper  is  prevented 
by  constantly  maintaining  in  the  liquid  sufficient  hydrogen 
sulphide.  If  desired,  the  removal  of  the  nickel  may  be 
effected  only  partially  in  the  first  operation,  the  residue 
being  extracted  with  a  second  portion  of  acid,  with  the 
same  precautions,  as  regards  hydrogen  sulphide,  as  before. 
The  nickel  sulphate  is  finally  separated  and  converted  into 
oxide. — C.  A.  W. 

Ores  ;    Method  of  reducing  .     F.  M.  Becket.  Niagara 

Falls,  Assignor  to  Electro-metallurgical  Co.  U.S. 
Pat.  967,159,  Aug.  16,  1910. 
A  molten  mixture,  containing  a  compound  of  a  metal  and'a 
reducing  agent,  is  submitted  to  electrolysis,  the  current 
being  carried  by  an  electrode,  or  electrodes  of  opposite 
polarity,  depending  into  the  bath.  The  electrode  has  a 
melting  point  substantially  higher  than  that  of  iron,  and, 
in  order  to  protect  it  from  the  electrolyte  and  metallic 
reduction  products,  the  immersed  portion  is  kept 
sufficiently  cooled  so  that  a  solid  electrically  conducting 
coating  of  the  bath  constituents  is  formed  upon  it. — C.  A.W. 

Minerals;    Method  of  separating  .     A.   S.   Ramage, 

Detroit.  Mich..  Assignor  to  Chemical  Development  Co.. 
Buffalo.    NY.     U.S.    Pat.    967,671,    Aug.    16,    1910. 

Tiif,  material,  containing  a  number  of  mineral  components! 

is  immersed  in  a   suitable  solution,   which  may.   ijerhaps. 

contain  free  nitric  acid.     The  temperature  of  the  solution 

being    raised    progressively,    the    product    separated    bv 

flotation  at  each  rise  of  temperature  is  removed  from  the 

liquid.— C.  A.  W. 

Aluminium    solder.     •).    Silver.    New     York.     U.S.    Pat. 

968,203.  Aug.  23.  1910. 
A  SOLDER  for  aluminium,  consisting  substantially  of  10-8 
per  cent,  of  aluminium,  2-7.">  of  magnesium.  S5T  of  tin. 
and  1*35  of  cadmium,  is  made  by  heating  a  graphite 
crucible  to  aboul  650°  C.  and  introducing  the  metals 
in  the  above  order,  increasing  the  temperature  until  the 
mass  fuses,  stirring  and  adding  a  flux. — F.  R. 

Solder.     Gourdon   et    Cie.     Fr.    Pat.   413,522.   March    11. 
1910. 

Thk  solder  is  composed  of  tin  powder,  pure  or  mixed  with 
lead,  and  powdered  rosin  or  some  such  cleansing  agent, 
the  whole  being  mixed  into  a  paste  by  the  addition  of  fatty 
bodies.  The  pieces  rubbed  with  the  sticky  composition 
being  made  to  adhere  provisionally,  it  is  only  necessary  to 
apply  the  heat  of  a  match  or  candle  in  order  to  complete 
the  operation. — C.  A.  \V. 
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kfttofa ;    <4pparu<u4  /oi  M,   ;,i/w/  electrolysis  ■•/  «"</ 

''itt.'timt     0/     »///     nflullx      wlutions.      J. 

1.   112,996,  Feb.  24,  L910 

Tbi  apparatus  comprises  :i  cylindrical  metallic  cathode 
Dting  two  1  ylindrieaJ  cathode  surfaces,  insulated  from 
each  other,  the  one  internal  an. I  the  othi  1  1  rti  rnal,  a?icl 
two  cylindrical  perforated  sheets  •  .»  lead,  acting  as  anodt 
pin, tiI  concentrically  al  the  interior  and  exterioi  of  1 1 1  •  - 
cathode.  \  rotarj  moremenl  is  given  I"  the  cathode  "i 
anodes,  the  surfaces  <>t  one  of  the  electrodes  being  formed 
of  undulations  arranged  ml  vertical  hi  lices,  01  thej  may  be 
provided  with  spiral  ribs,  so  thai  during  thi  rotation  the 
electrolyte  receives  a  Bpiral  movement,  eithei  ascending  01 
descending.  Koch  anode  may  be  formed  "I  two  waved, 
perforated  Bheets  of  lead,  arranged  concentrically  and 
united  bj  a  base  ol  lead,  so  thai  each  forms  an  annular 
magazine  for  the  material  to  be  treated.  The  process 
ma\  be  employed  for  the  treatment  "i  copper  sulphate 
solutions  obtained  in  certain  industries,  such  as  the 
refining  of  precious  metals,  with  the  object  ..t  obtaining 
sulphuric  an. I,  tin-  solutions  being  passed  through  a  group 
of  electrolysers  in  series,  so  us  to  totally  exhaust  the  solu- 
tions  and    also   effect    their    concentration.— B.  N. 

Electrolytic   galvanisation  ;     Apparatus   for   .     <;.    1. 

Roman.     IV.  Pat.  415,239,  March  :i.  1910.     Under  Int. 
Conv.,  March  U  and  Deo.  Hi.  1909. 

The  apparatus  is  employed  for  the  electrolytic  coating  of 
articles  manufactured  on  a  large  scale,  sin-li  as  parts  of 
telephones,  hooks,  eyelets,  screws,  etc.,  and  oomprises  a 
cathode  body  turning  around  a  vertical  axis,  and  containing 
the  material  to  be  treated  in  circular  trenches.  The 
cathode  body  consists  of  a  perforated  cathode,  which  is 
bound  between  insulated  linings  of  auofa  a  shape  as  in  form 
a  circular  trench,  the  perforated  cathode  being  insulated 
at  all  parts  except  at  the  base  of  the  bench.  Anodes  and 
1 1 1  a  -  dip  into  ami  adapt  themselves  to  the  shape  of  the 
trench,  the  agitators  being  elastic  -..as  to  clear  obstacles 
during  the  agitation,  or  they  ma\  be  rigidly  hound  to  theii 
supports,  in  the  latter  case,  each  agitator  adapt-  itself 
by  its  lower  edge  'o  the  cathode  trench,  hut  presenting 
heh.al  ascending  fai  es  to  the  articles,  the  latter  are  caused 
to  rise  in  the  trench  with  a  turning  movement.  \n 
arrangement  is  provided  for  stopping  'he  rotating  oathodi 
when  the  articles  become  wedged  in  the  agitator.  By 
means  of  a  threaded  rod,  the  anodes  ami  agitator- may  he 
removed  vertically  from  the  hath,  the  removal  rendering 
tic  cathode  stationary  and  interrupting  automatically 
the  passage  of  th.-  current, — H.  X. 

Lend  ore   and   blendi  :    Separation    »\  from    pyrites. 

f.  A.  Brackelsberg.    Fr.  Pat.  113,093,  Feb.  28,  1910. 

Thk  .rushed  ore  mixture  is  heated  rapidly  P.  redness, 
the  reaction  produced  being  interrupted  by  plunging 
the  incandescent  ma--  into  water,  or  by  rapidly  cooling  it  in 
some  other  way.  Alternatively,  the  ores  ma]  be  heated  out 
of  contact  with  air,  the  1  ioling  1.  ing  effected  In  the  same 
manner,  and  in  this  case  certain  oxide-,  chiefly  iron 
oxide,   max    be  added   '..  the    mixture,     h,    eithei    1 


.i..ie  cooling!  the  heated  mass  containing  ai  enidei  and 
iirphldee  maj    1.    fcn  ated  with  n 

onts,  particularly  hydrogen  sulphidi  01  ■  irl mono] 

1  li.   treatment  has  the  effeol  ..(  modifying  the  prop 

.f  1I1.    pyrites,  whiota  ii    rendered  strongly  magnetic,  and 

lielli'"    .Ml    I  .-■   t,    m,  |  \  ,■,{    -  u  I , -,   ,  |  n  .   I .  I  I  \    I  e,    .,,,,    ■  ie   I  . 

1     \.  H 

„  thod  ,,1  1, 
facture.     II.  Lavaine.     Ft.  Pat.  113,1  1910 

Tin.  alloy  maj    h.    composed  ol  PP*r,  90  j 

tin,  I-  ;  antimony,  6  .   bismuth,  I  ;  and  silver,  I  p.  1  cent., 
hut    the-,    pi., p., 1 1  ions    may   be    earied ;     I  tu 
propoi tiou  ..t  silver  ma]    l»    .  .  ,  u Int.  1    metal 

■  pined.     The  cop]  hie  which 

La-  been  previously  broughl  1..  redness  Thi  temperature 
1-  raised  ami.  a-  tie  copper  commences  1..  hod.  the  tin  i- 
introduccd.   the   ma--   heme   stirred  energetically   with  a 

piece  of  wood.     The  ci  ucible  1-  rei ed  from  I  i  ■ 

and    the    temp,  ratine    allowed    I  >n t     Urn  .    when, 

tiiially.  the  antimony,  bismuth,  and  silvei  are  introduced 
ucoessively  into  the  molten  hath,  the  ma  1       tirred 

alter  each  addition  and  powdered  with  a  small  amount  ..I 
nious   salt    in   order    to    prevent    the    volatilisation    of 
the  metals  with  a  low  fusing  |»>iiit.     l  1 1  ing  been 

cast  directly  into  the  mould,  it  is  hardened  by  reran 
tie-  pice  and  imm«rning  it   while  hot  m  boiling  paraffin, 
«  herein  it  is  allowed  to  cool. — C.  A.  \V. 

Converter  with  special  arrangement  permitting  thi    met 
hath  to  be   maintained  in   fusion.     J.    Cros.     Fr,     Pat 
413,252,    March   2,    1910. 
Thk  oscillating   converter    possesses   an   almost    circular 
turn,  and  i-  of  small  capacity,  although    the  heating 
arrangement    may   be  applied    to  one  of   any   other   form. 
Iti-  lined  with  refractory  material,  and  cont  isting 

!.■  an.i  ..  .  harging  apt  rture  with  n  movable 

plug  at  the  top.     The  1. hut  leading  from  the  blast-box 

at  tie-  si,].-  p.  the  interioi  of  the  apparatus,  1-  partly  occu- 
pied by  a  chamber  into  which  some  gaseous  or  liquid  com- 
bustible can  be  introduced.     This  combustible  can  thence 

lie  forced  under  a  certain  pressure  in  very  thin  jets  int"  tie 
air  blast  immediately  before  the  latter  enters  the 
..ml   come-  into  contacl    with   'he   molten   metal.      In   this 
then-  i-  pi oduccd  a  \i  ry  considi  tent 

1  leat  which  can  l»  regulated  by  varying  the  proportions 
it  and  combustible,  a  screw  valve  for  the  latter  and  a 
sliding  plat,  at  the  back  of  the  blast-box  being  provided 
for  this  purpose.  The  apparatus  1-  suitable  for  the  pro- 
duction of  small  quantities  of  steel  from  -.rap  iron,  ■. 
hot  and  il  11  id  metal  being  obtained, and  foi  tic  manufacture 
of  malleable  casl  iron  which  subsequently  requires  onlj  a 
few  hours  of  annealing,  so  exactly  can  the  point  ol 
burisation   he  regulab  .1      1     \.  \V. 

Ore"  :  Apparatus  for  the  treatment  of  cm -It,  J      —  ,1,  onl.r 
to  recover  th*  >.  its.     A.  J.  Arbuckle.     Fr.   1 

113.417.  Mai.  1,  9,  1910. 
I'm:  apparatus   i-  intended  for  the  treatment   of  .  rushed 
ores  by  cvatudc  or  other  solvent-.      It    may  lie  employed 
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for  the  extraction  of  the  total  pulp  as  it  comes  from  the 
milJ.  and  this  without  the  necessity  of  a  previous  separation 
int. •  Bands  and  slime.  The  liquid  pulp  as  it  comes  from 
the  battery  is  directed  by  the  trough  or  pipe.  1.  into  the 
de-watering  vessel,  2.  Up  the  centre  oi  t  1 1 i .-  vessel  there 
verts  al  shaft.  5,  carrying  at  the  top  a  small  cone. 
4.  Larger  inverted  cones,  li.  7.  8.  with  vertical  cylindrical 
-it ions.  11.  12  and  13.  are  arranged  underneath. 
The  liquid  pulp  being  distributed  by  tin-  pipe.  1.  into  the 
space  compris.,1  between  the  cone.  4.  and  the  internal 
conical  ring.  10.  the  liquid  runs  downwards  and  under 
the  L.wer  edge  of  the  cylindrical  prolongation,  11.  and 
thence  passes  in  and  out  between  the  cones  until  it  rises 
in  the  vat  and  overflows  as  clear  water  into  the  anmilar 
discharge.  3.  Daring  the  circulation  the  solids  are 
deposited  upon  the  small  truncated  surfaces,  9.  between 

■  is,  6  and  7.  and  npon  the  outer  truncated  surfaces, 
211.  whence  they  afterwards  fall  to  the  bottom  of  the  vessel, 
the  operation  being  assisted  by  the  revolving  radial  arms, 
18  -ried  by  the  vertical  shaft,  5.  The  partially 
drained  solids,  falling  to  the  bottom  of  the  vat.  are  thence 
removed  by  means  of  the  conveyors,  24  and  20.  and  the 
pumps,  36,  to  one  or  other  of  the  classifiers.  40.  46.  46, 
being  mixed  on  the  way  with  a  suitable  quantity  of  the 
extracting:  solution  conveyed  from  a  reservoir  by  the  pipe, 
90.  The  classifiers,  in  which  any  desired  proportion  of  the 
dissolving  solution  is  separated,  comprise  internal  and 
external  cones.  47  and  48.  an  intermediate  conical  passage, 
49,  and  an  annular  overflow,  50,  by  means  of  which  a 
certain  proportion  of  solution  is  returned  through  the  pipe, 
51.  and  again  mixed  with  the  solids  as  they  emerge  from 
the  drainer.  The  extraction  vessels.  39,  40,  and  41, 
into  one  of  which  the  mixture,  containing  about  3  parts 
of  solution  and  1  of  solids,  now  passes,  are  simple  in 
construction,  the  necessary  agitation  being  obtained 
by  means  of  an  air-lift  arrangement.  Whilst  the  vessel 
is  being  filled,  the  deposition  of  solids  is  prevented  by  a 
current  of  air  passed  in  near  the  bottom,  but  subsequently, 
the  \essel  being  replenished,  the  circulation  is  obtained 
by  means  of  an  air-eurrent  which,  forced  down  the  central 
pipe.  62.  escapes  through  valves  at  64  and  passes  up  the 
larger  concentric  pipe,  61.  The  subsequent  course  of  the 
extracted  mixture  as  it  is  conveyed  away  through  discharge 
pipes  at  70  to  classifiers  and  separators.  76.  77,  and  83,  84, 
can  be  readily  observed  from  the  diagram  ;  the  clear  liquid 
overflowing  from  these  vessels  is  brought  back  through 
pipes.  86,  88.  and  94.  and  again  mixed  in  the  desired 
proportions  with  the  ongoing  pulp.  Finally  the  solids 
coming  from  the  deposition  vat.  84.  are  received  upon  the 
transporter  table,  85,  and  conveyed  to  the  waste  heap. 
The  solution  may  be  taken  from  the  overflow  of  the  deposit- 
ing vat.  77.  through  the  pipe.  78.  and  removed  for  the 
precipitation  of  the  metallic  contents. — C.  A.  YV. 

Copper;  I'rtparaliono/ bythewet  way.     A.  Gadomskv 

Fr.  Pat.  413.727,  Feb.  5,  1910. 
The  method  consists  essentially  in  extracting  roasted 
cupriferous  ores  or  non-calcined  copper  slags  with  an 
ammoniacal  ammonium  carbonate  solution,  in  presence  of 
air.  the  solution  obtained  being  afterwards  heated  in  order 
to  recover  the  copper  as  oxide.  The  sheet  iron  extraction 
vessel,  of  square  section,  is  provided  with  a  pyramidal 
top  and  bottom,  its  interior  being  divided  into  three  parts 
a  sieve  and  a  filter.  This  vessel  having  been 
filled  with  crashed  material,  which  is  supported  upon  the 
sieve,  it  is  closed  and  the  extracting  solution  introduced 
through  a  pipe  at  the  top.  The  solution  consists  oi 
parts  of  aqueous  ammonia  (4  jm t  cent.  I  and  a  solution  of 
ammonium  carbonate  (4  per  cent.),  the  weight  employed 
being  about  one-quarter  of  that  of  the  crushed  ore.  The 
pyramidal  ehambei  beneath  the  filter  is  then  exhausted, 
whilst  at  the  same  time  I  ompressed  air  is  forced  in  at  the 
top  of  the  vessel.  The  liquid  penetrates  the  ore,  producing 
copper  carbonates  and  cuprammonhun  compound        ,,  \ 

■  in  the  excess  of  liquid.  The  cupriferous  solution 
passes  through  the  sieve,  and  filter,  and  is  conveyed  to  a 

ir.  when  it  may  be  employed  again  and  again  until 
it  is  saturated  with  copper.  In  order  to  extract  the  metal 
■  ompletely  from  the  crushed  material,  it  is  generally 
sufficient  to  pass  the  solution  slowly  through  the  latter 


five  limes  in  succession,  the  arrival  of  the  reagent  being 
Btopped  after  each  passage  and  a  violent  current  of  air 
circulated  through  the  apparatus  in  order  to  promote  the 
lean  ion.  The  gases  evolved  escape  from  the  upper  part 
of  the  chamber  and  are  conveyed  to  a  vessel  w  here  they  are 
absorbed  in  water,  the  solution  obtained  being  subse- 
quently mixed  with  the  reserve  of  reagent.  When  sufficient 
copper  solution  has  been  obtained,  it  is  distilled  in  an 
alembic  ;  the  ammonia  and  carbon  dioxide  evolved  are 
recuperated  and  subsequently  employed  again,  and 
the  residual  liquid,  containing  suspended  copper  oxide, 
is  filtered.  The  dried  oxide  is  finally  reduced  in  the 
ordinary  way  for  the  recovery  of  the  copper. — C.  A.  W. 

Pulverulent  ores  ;    Process  for  the  briquctting  of  with 

production  of  chlorine  compounds.  ('.  A.  Brackelsberg. 
Ger.  Pats.  224.811).  Dec.  1,  1908.  and  224.817.  Feb.  23, 
1909.     Additions  to  Ger.  Pat.  224.309,  Sept.  23,  1908. 

(1)  The  fine  ore  after  treatment  with  magnesium  chloride 
as  described  in  the  chief  patent  (this  J.,  1910.  1016)  is 
agglomerated   by  drying  in  rotating  drums  or  the   like. 

(2)  As  an  addition  to  the  process  of  briquetting  fine  ores 
by  means  of  magnesium  chloride  described  in  the  chief 
patent  (foe.  i  it.),  it  is  proposed  to  allow  the  chlorine 
compounds  evolved  on  heating  the  briquettes  to  act  on 
magnesium  carbonate  (dolomite)  and  thus  regenerate 
magnesium  chloride. — A.  S. 

Iron ;    Process  of  refin  ing     .     J.      Flohr,      Rodange, 

Assignor  to  Soc.  Anon,  des  Hauts  Fourneaux  et  Forges 
Dudelange,  Luxemburg.  U.S.  Pat.  968,758,  Aug.  30, 
1910. 

See  Eng.  Pat.  19,348  of  1907  ;  this  J..  1908.  943.— T.  F.  B. 

Steel ;    Manufacture  of  .     C.  M.  Johnson.     Fr.  Pat. 

413.711.  March  18.  1910.  Under  Int.  Conv.,  Nov.  15, 
1909.  and  Jan.  31,  1910. 

See  U.S.  Pats.  964.869  and  964.870  of  1910;  this  J., 
1910.  1015.— T.  F.  B. 

Metallic    oxides  ;     Reduction    of    .     C.    M.    Johnson. 

Fr.  Pat.  413.712.  March  18.  1910.  Under  Int.  Conv.J 
June  19,  1909,  and  Feb.  4,  1910. 

See  U.S.  Pats.  964.868  and  964,871  of  1910;  this  J., 
1910,  1015.— T.  F.  B. 

[Metallic]  articles  with  the  use  of  colloids  ;  Process  of 
manufacturing  .  H.  Kuzel,  Baden.  Austria- 
Hungary,  Assignor  to  General  Electric  Co..  New  York. 
U.S.  Pat.  969,064,  Aug.  30,  1910. 

See  Addition  of  March  9.  1907.  to  Fr.  Pat.  359,025  of 
1905  ;    this  J..   1907,   1002.— T.  F.  B. 


— .     W.  i\i.  Martin. 
Under   Int.   Conv., 


Ores  ;  Process  for  separating  complex  - 
Fr.  Pat.  412.984.  Feb.  23.  1910. 
Feb.  24,  1909. 

See  Eng.  Pat.  4531  of  1909  ;  this  J.,  1910,  825.— T.  F.  B. 

Minerals  :   Process  for  reducing .     H.  E.  T.  Haultain 

and  J.  W.  Moffat.     Fr.  Pat.  413,170,  Feb.  24,  1910. 

See  U.S.  Pat.  950,595  of  1910  ;  this  J.,  1910,  434.— T.  F.  B. 

Gas  producers  [for  use  in  metallurgical  operations  and  in  the 
fixation  of  atmospheric  nitrogen].  Eng.  Pat.  16,217. 
See  IIa. 

Apparatus  fur  cleaning  the  washing  water  from  the  treatment 
of  coal  or  ores.     Fr.  Pit,  413,517.     See  IIa. 


XL— ELECTRO-CHEMISTRY. 

Botating  graphite  anode.     J.  W.  Turrentine.    J.  Ind.  Eng. 
Chem..   1910,  2,  342—345. 

The  author  has  designed  a  satisfactory  graphite  anode 
for  use  in  connection  with  the  graphite  cathode  dish 
(this  .1.,  1909.  890).  The  anode  is  in  the  form  of  a  dish, 
4  cm.  deep  with  walls  2 — 3  mm.  thick,  cylindrical  for2cm. 
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ol  ii<  depth  and  then  a  truncated  oone  narrowing  h 
s  ,  in.  to  :i  om.  I  here  is  .1  hole  in  the  bottom  1-2  om,  in 
diameter  and  four  equidistant  radial  dita  in  the  sloping 
portion  of  the  side.  It  is  supported  toi  rotation  by  the 
outward  pressure  on  it--  inner  wall  "I  three  aluminium 
prongs  attached  to  the  rotating  shaft.  The  rotation 
the  bulk  of  the  solution  between  thi  cathode  dish 
and  the  outer  walls  of  the  dish-shaped  anode.  In  suoh 
electrolyses  the  anodic  oxygen  does  not  pass  over  and  tend 
to  oxidise  the  metal  on  the  oathode.  The  porosity  >>f  the 
graphite   is   greatly   reduced,   without    greatly    impairing 

the  conductivity,  by  treatment   with  parafE cere  in, 

while  the  tendency  to  Bake  is  not  conspicuous  except  at 
t ix  1 1 1 \  high  current  densities  (6  amp.  per  sq.  dcm.). 

— W.  H.P. 

Radiation     of    electric     incandescent*     lamps.     Leimbach. 

Set    11 11. 

Patbjtts. 

S  ndary  or  ttoragi  batteries  .  Meant  jor  preserving  or 
protecting   tin    lead   supports    of    tin    posittvt    electrodes 

of from   peroxidation.     P.   .Marino,   London,     I  1 

Pat   18,590,  Aug.   12,   1909. 

Tin  lead  supports  for  the  positive  electrodes  receive  a  thin 
coating  ol  a  composition  obtained  by  mixing  a  solut  ion  of 
pure  gutta-percha  with  finelj  powdered  antimony  or 
graphite.  In  order  to  prepare  1 1 1  ■  —  oomposition,  pure 
gutta-percha  or,  less  advantageously,  india-rubber  or 
celluloid,  i-  dissolved  by  means  of  some  suitable  solvent 
in  a  olosed  vessel,  and  is  then  well  mixed  with  a  sufficient 
quantity  of  finel]  pulverized  graphite  or  antimony  powder 
to  yield  a  mass  01  the  consistence  of  paint.  If  desired, 
antimony  and  graphite  can  be  employed  together,  in 
which  case  a  mixture  containing  two  parts  of  the  former  to 
one  "t  the  latter  is  recommended.  Coated  in  tliis  way, 
the  lead  supports  can  be  made  much  thinner,  since  they 
no  longer  become  peroxidised,  the  electrolytic  action  being 
confined  to  the  active  material  upon  them;  finally,  the 
composition  being  conducting,  the  metallic  surface  suffers 
no  loss  of  conductivity. — ('.  A.  \V. 

Electrolytic  cell.  P.  McDorman,  Assignor  to  the  National 
Laundry  Machinery  ( !o.,  1  tayton,  1  Ihio.  U.S.  Pat  968, 192, 
Aug.  23,  1910. 

The  rcll  consists  of  a  series  of  electrodes  placed  vertically 
anil  parallel  to  one  another,  within  an  outer  vessel.  Plates 
mounted  above  and  below  each  electrode,  dividing  the 
containing  vessel  into  separate  compartments.  Bach 
alternate  upper  plate  is  provided  with  an  aperture  at  its 
lower  edge,  and  alternate  lower  plates  are  provided  with 
apertures  at  their  upper  corners.  The  apertures  are 
arranged  alternately  above  and  below  the  electrodes  so 
that  liquids  passing  through  the  cell  converge  and  diverge 
as  they  pass  alternately  up  and  down  through  the 
compartments.— K.  ft. 

Arc  ,'    Self -regulating  apparatus  for  submitting  gases  and 

ivpours  to  the  action  of  tin  electric .     A.  A.  Naville, 

P.  A.  and  C.  E.  Guye.  First  Addition,  dated  May  22, 
1909,  to  l"r.  Pat.  35*0,120.  Aug.  17.  1904  (this  J..  1906, 
117s 

Thk  column  of  gas  penetrating  to  the  lower  part  of  each 
chimney  is  divided,  the  lower  parts  of  several  chimneys 
being  disposed  in  a  single  distribution  ease. — B.  N. 

Voltaic   ma  burning  permanently;    Process   for  On 

iliution  of .      Badisehe  Anilin  und  Soda  Fabrik  and 

Norsk  Bydro-Elektrisk  Kvaelstofaktieselakab.  Fr.  Pat 
113,421,  March  9,  1910.  Under  1m.  Conv.,  April  21 
and  June  26,  1909. 
The  gas  to  be  treated  is  intensely  heated  by  establishing 
one  or  more  electric  arcs  by  means  of  one  or  more  elect  1 1  ides 
placed  at  the  periphery  of  a  furnace.  The  gas  is  ad- 
mitted tangentially  through  one  or  more  openings  in  the 
periphery,  and  leaves  the  furnace  through  one  or  1 
openings  near  the  centre.  A  spiral  movement,  towards 
the  centre  of  the  furnace,  is  thus  produced  in  the  gas, 
which  also  entrains  with  it  the  electric  arcs. — B.  X. 


Insulating  material;  Process  of  manufactun  ■>/  an  — . 
\  Kraenzlc.  First  addition,  dated  March  16,  1910, 
to  Ft.  Pat  396,766,  Nov.  17.  1908  (thi    .1  .  1909,  610) 

Tub  material  may  be  com] 1  ol  a  mi  tun   in  rariabta 

proportions  of  bitumen,  tat  or  caoutchouo,  with  linajeed 

..il,  gum  or  resin,  tine  oxid '  calcium  carbonate,  barium 

ulphate  and  carbonate  ol    odium  01  i>  B.  H. 

Insulating  and  elastic   varnish-enamel  for  threads,  electrtc 
cables  and  other  applications      Debaugeel  Cie.     1 
118,063,  Feb.  26,  1910. 
Hi.uk   coatings  ot    stearini   pitoh   01    similar   jubstan 

are  obtained itals,  bj  heating  the  object  U)  be  1  oated 

to  the  point  at  which  poiymeriaat f  the  pitch  00 

thus  fixing  the-  material  whil  1  retaining  its  brilliancy 
neitv.     The  stearine  pitch  may  be  dissolved  in  beniene, 

alcohol,  carbon  tetrachl le,  oi  othei  solvent  in  ordi 

dn  thin  layers,  either  single  or  multiple-. ,  ,i  tin  i  overing 
may  be  accomplished   bj    heating  the   pitch  without  a 
■Kent.     H.  N. 


Furnaces;  Electric  induction  — 
London,  finiii  A.  Hiorth, 
24.3(12.  Oct.  22,    1909. 

mi:  Fr.  Pat.  403,038  ol  1909  ;  this  .1 


.1.  E.  Ei  .01-  Jat  I. -on. 
Christiania.      Eng.     Pat. 


1  111  HI.  1318.       I.  P.  B. 


Furnaces;  Method  of  charging  electric  resistance-'- — • 
\.  Petersson,  Odda,  Norway.  Eng.  Pat  27,674, 
Nov.  27,  1909.     Under  Int.  Conv.,  Jan.  7,  1909 

See  Fr.  Pat.  408,397  of  1909  ;  this  J.,  1910,  638.     T.  F.  B. 

Furnacs;   El,, trie  J.  Harden,  Assignor  to  G la! 

Kjellin    Co.,    Ltd.,    London.     U.S.    Pat       967,908   and 

967,909,  Aug.  23,   1910. 
she  Eng.  Pats.  2i;.2.-il  and  26,266  of  1909;   this  J.,  1910, 
763  and  886.     T.  F.  B. 

Filament  or  resit/tor  for  heating  units  or  lamps.     Eng.  Pat. 
18,964.     Set    IP  ■ 

r.hrirade  for  [mercury]  vapour  lamps.     U.8.  Pat  966,900. 

See  1 1  ti. 

Eh  ctralytic  manufactun  of  bit  ach  liquors.     Eng.  Pat.  23,629. 
See  VI. 


XII.-FATS;    OILS;    WAXES. 

Detecting  and  determining  cocoanut  oil  in  butter  and  mar- 
garine.   Shrewsbury  and  Knapp.    See  XIXa. 

Patents. 

Murine  soap;  (detergi  nt  composition  containing  sodium 
carbonati.  alumina,  and  silica,  suitabU  for  deanstmg 
all  hinds  of  articles,  and  fur  ust  with 

i  fresh  water).     L.  Soulier  an. I  G.   Reiadorfl. 
I  i    Pat.  413,964,  Maid.  11.  1910. 

\      liETEKiiENT     •  "in  po-it  ion.     termed     "  -avon     lie     Hill. 

which   can    be    used    with    sea    water    "r  hard    waters,  is 
l,\    thoroughly    inoorporal  la i  of    an 

impalpable  "powder  oi  th iposition    "26SiO  H, 

anhydrous  r4Al,0  ,2H  0,     6A1  0  thaeoluttoi 

parts  of  anhsdrous  sodium  carbonate  in  60  parts  ol  water, 
ilu-r  with  a  sufficient  quant  "'"- 

mils:-    "(CH  ,i.<  I.  I    .ill,   "  ]i  [he 

.iration   is   put    upon   the   market    in   the  terms    of    a 
i  r.  liquid,  paste,  solid  bar,  etc     I     V  M. 

UkaUm   solvents,  completely   ntubU  in   water,   with  basis 

ol  chlorinated  hydrocarbons  of  tin    ethant   and  ethylene 

series.and  their  m  '  «™  N'ar8ac. 

and  T.  F.  Tesse,     Fr.  Pat  413,672,  May  29,  1909. 

See  Eng.  Pat.  14.725  of  1909  ;  this  J.,  1910,  437.— T/F.  B. 
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IM    soap  ;     Process    for    the    manufacture    of    . 

P.    Rutin.-.    Hamburg,   Germany.     U.S.    Pat.    968,42$ 

i  L'.-i.  toia 

SnEng.  Pat. 22,441  ol  1908;  thisJ.,  1909,373.  -T.  1'.  B. 

Soap  ;     Process    for    the     manufacture    of    bleached    . 

F.  Wiedemann,  Assignor  to  Verein.  Chem.  Werke, 
Charlottenburg,  Germany.  U.S.  Pat  968,438,  Aug.  23. 
1910. 

See  Kr.  Pat  377.720  of  1  «m  >t  ;  this  J.,  1907,  1099,— T.  F.  B. 

Apparatus  for  testing  lubricating  products.     Fr.  Pat.  413,998 
See  XXI II 


XIII.— PAINTS  ;      PIGMENTS  ;      VARNISHES  ; 
RESINS. 

Basic    lead   carbonates ;     Theory   of   the    .     L.    Falk. 

Chem.-Zeit.,  1910.  34,  937—938. 

The  author  discusses  further  the  probable  constitution  of 
the  several  basic  lead  carbonates  (this  J.,  1910,  768.  769). 
He  considers  that  these  may  be  arranged  in  two  series  of 
homologous  compounds  according  to  the  number  of  carbonic 
acid  residues  they  contain.  To  the  first  series  belong  the  poly- 
meric compounds.  2PbCO„Pb(OH)1;  4PbCO„2Pb(<  >H)"2; 
etc,  containing  an  even  number  of  carbonic  acid 
residues.  They  are  obtained  only  at  relatively  high 
temperatures  by  the  decomposition  of  higher  basic 
carbonates  or  by  the  hydrolysis  of  normal  carbonate, 
and  form  the  chief  constituent  of  white  lead  pro- 
duced bv  the  chamber  process.  The  second  series  com- 
prises the  compounds,  PbC03,Pb<  t':  3Pb< '( >3,Pb(OH)2,PbO, 
and  5PbCO„2Fb(OH)„PbO,  containing  an  odd  number  of 
carbonic  acid  residues.  They  are  considered  to  be  formed  by 
the  addition  of  one  or  more  moleeuli  s  nl  2Pb('03,Pb(OH), 
to  the  hypothetical  compound,  PbC03,PbO.  They  art- 
stable  only  in  the  cold,  or  at  moderate  temperatures.  The 
most  stable  of  them,  5Pbi  0  ,.2l'i,  I  >H),.PbO,  forms  the 
chief  constituent  of  white  lead  prepared  by  the  Dutch  or 
Russian  methods  (Inc.  cit.).  The  author  has  observed  that 
whilst  the  several  kinds  of  commercial  white  lead  are 
attacked  strongly  by  hydrogen  sulphide,  this  gas  has  only 
a  slight  action  on  crystallised  basic  lead  carbonate.  White 
lead  made  by  the  chamber  process  which  has  been  shown 
previously  to  contain  both  crystallised  and  amorphous 
basic  lead  carbonate  is  less  affected  by  hydrogen  sulphide 
than  any  other  kind  of  white  lead  made  by  a  cold  process. 

—A.  S. 

Manila    copal.     G.     !•'.     Richmond.     Philippine  J.    Sci., 
1910,  5,   177     201. 

Manila  copal  as  exported  from  the  Philippine  Islands  is 
obtained  from  a  large  coniferous  tree,  Aga&hta  aUba  (Lam.). 
Borne  i-  Found   in  uu  -  among  the  roots  of  the 

trees,  but  by  far  the  greater  quantity  is  obtained  by 
blazing  "  the  trees.  It  i-  graded  for  the  market  according 
to  cleanness,  colour,  and  thi  size  t  the  lumps.  It  i.  used 
commercially  almost  exclusively  as  an  ingredient  of  oleo- 
resin  varnishes.  Chemically,  it  consists  essentially  of 
free  amorphous  acids,  a  volatile  hydrocarbon,  a  neutral 
saponifiable  substance,  probably  a  lactone,  and  an  un- 
saponifiable  resin.  The  free  acids  appeal  to  bear  no 
relation  to  each  other,  or  to  the  known  resin  acids  of  other 
coniferous  resins.  Over  M0  per  cent,  of  the  crude  resin  is 
soluble  in  dilute  aqueous  solution-  .if  the  fixed  alkalis, 
and  i-  precipitated  as  a  pale  yellow,  amorphous  resinous 
solid  when  the  alkaline  solution  is  neutralised.  The  author 
has  separated  three  different  resin  acids.  One,  which 
forms  about  4  per  cent  of  the  original  resin,  is  a  white 
crystalline  body  melting  at  Is.")  t.,  Is7  C.  It  is  mono- 
basic, and  has  the  formula.  C',oH,s02.  The  second  is 
amorphous,  monobasic,  and  has  the  formula,  <„„H3,0,. 
The  third,  which  however,  was  not  obtained  pure,  corres- 
ponded to  a  monobasic  acid  of  the  formula,  CjjHjqO,.  The 
author  has  investigated  the  changes  which  occur  when 


Manila  copal  is  fused  in  an  open  receptacle  over  a  free  flame. 
Samples  heated  to  275  C.  and  300  C.  melted  to  homogeneous 
mobile  liquids,  losing  about  16  per  cent,  by  weight  The 
melted  ream  differed  from  the  raw  resin  only  in  the  amount 
and  nature  of  the  unsaponifiable  portion,  and  consequently 
the  resin  which  enters  into  varnish  manufacture  consist! 
essentially  of  tree  acid-  of  the  same  composition  as  they 
had  when  in  the  original  copal.  In  view  of  this  fact,  the 
author  attempted  to  form  varnishes  without  previo 
beating  the  resin  in  the  customary  way.  It  was  found 
that  raw  or  boiled  linseed  oil,  containing  the  free,  mixed 
fatty  acids  of  linseed  oil  in  the  proportions  of  10  to  30 
cent.,  formed  homogeneous  solutions  with  raw  or  fused 
Manila  copal  when  the  latter  was  added  "  in  the  pro- 
portion of  10  to  30  gallon  varnishes  "  and  heated  for  a  time 
at  a  maximum  of  200°  C.  When  the  turpentine  was  added 
before  the  oil.  the  boiling  point  of  turpentine,  155°  to  165 
t '..  was  sufficiently  high  to  effect  complete  solution  with  the 
exception  of  such  foreign  matter  as  was  present  in  the 
resin.  The  subsequent  addition  of  turpentine  to  the  oil 
and  resin  did  not  produce  any  cloudiness.  The  varnishes 
thus  prepared  gave  good  permanent  surfaces  when  applied 
to  wood.  The  author  concludes,  therefore,  that  the  changes 
which  take  place  during  the  cooking  of  varnish  are  largely 
changes  in  the  oil  rather  than  in  the  resin. — T.  St 

Manila    copal  ;     Destructive    distillation    of   .     B.    T. 

Brooks,    Philippine   J.   Sci.,    1910,   5,   203—217. 

When  Manila  copal  is  subjected  to  destructive  distillation, 
decomposition  takes  place  in  two  stages.  The  first  is 
characterised  by  much  frothing  and  lasts  until  the  tem- 
perature has  risen  to  about  3303  C.  The  mass  then  becomes 
fluid,  and  appears  to  boil  quietly,  resin  oil  distilling  in 
large  quantity.  The  loss  in  weight  during  the  first  stage 
amounts  usually  to  12 — 14  per  cent,  of  the  original  sample. 
The  products  of  distillation  are  carbon  dioxide  (3-2  per 
cent.,)  water  (2-4  per  cent.),  terpenes  (1-5  to  11-2  per  cent.), 
and  resin  oil  (3-0  to  6-0  per  cent.).     Besides  these,  the  author 

I    has  identified  carbon  monoxide  and  gaseous  hydrocarbons  ; 

i  formic  and  acetic  acids  ;  formaldehyde,  aeetyl-formalde- 
hyde,  furfuraldehyde,  methyl  alcohol,  and  acetone.  The 
water  evolved  is  undoubtedly  a  product  of  decomposition. 

!  The  terpenes  consist  of  pinene,  limonene,  dipentene, 
8-pinene,  and  camphene.  In  discussing  the  effect  of 
heating  Manila  copal,  with  regard  to  the  manufacture  of 
varnish,  the  author  considers  that  the  loss  of  these  bodies 
does  not  affect  the  solubility  of  the  copal  in  linseed  oil  to 
any  considerable  extent.  The  important  thing,  he  con- 
siders, is  the  production  of  copal  oil.     The  saponification 

'  value-  of  melted  copals  are  always  lower  than  those  of  the 
original  copals,  and  the  decrease  depends  upon  the  duration 
and  temperature  of  fusion.  The  author  has  found  that 
copal  oil  is  formed  at  the  common  working  temperature 
of  varnish  manufacture,  and  that  it  assists  in  the  solution 
of  the  resin  in  linseed  oil.  Samples  of  melted  resin  con- 
taining much  oil  may  be  mixed  with  larger  quantities  of 
unseed  oil  without  separating  on  cooling,  than  those  ha\  ing 
only  a  small  amount.  This  the  author  showed  by  partially 
removing  the  oil  from  a  sample  of  melted  resin,  under 
reduced  pressure,  and  adding  linseed  oil  slowly  to  the 
residue  until  drop  tests  showed  a  marked  cloudinc--. 
The  removed  oil  was  then  re-added,  and  the  hot  mixture 

I    stirred  for  several   minutes.      Drop  tests  then  showed   DO 

■  cloudiness  on  cooling,  and  small  test-tube  samples,  taken 
before  and  after  thinning  with  25  c.c.  of  turpentine, 
remained  perfectly  clear  after  cooling.  The  formation  ol 
copal  oil  is  much  more  rapid  at  a  temperature  of  320  <  . 
or  above,  than  it  is  at  300°C.  Between  320°  and  360  (  . 
large  quantities  of  oil  distil  from  the  melt.  The  author 
give-  the  solubilities  of  Manila  copal  in  several  of  the  more 
common  solvents. — T.  s I . 

Manila  copal  ;   Oxidation  of by  the  air.     B.  T.  Brooks. 

Philippine   .1.    Sci,    1910,   5,   219—227. 

.Manila  copal,  when  exposed  to  air,  rapidly  absorbs 
oxygen,  and  the  absorption  is  accelerated  by  sunlight, 
(.'opal  which  has  been  thus  exposed  gives  off  carbon  dioxide 
at  ordinary  temperatures,  or  when  gently  heated, and  gives 
the  reaction  for  peroxides.      Unexposed  samples  do  neither. 


\,.l    WIN.      No.   18. 
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The  saponification  value  "i  a  copal  i  also  incn  i  d  by 
■uoh  exposure.     Tho  formation  "t  carbon  dioxidt    al   low 

temperature  -  •  b t  be  a<  counted  for  bj  the  dei  ompo  lition 

of  a  oarboxyl  group,  though  this  is  probabh  the  explanation 

oj  the  copious  evolution  ol  carl lioxide  when  Manila 

Dopa]  ly  hi  ated.       Besides  carbon   dioxide 

author   has   found    that    formic   acid,   formaldehyde   and 

hydrogen  peroxide  are  also  products  "I   thi    oxidal 

Manila  copal.     The  probable  explanati I  pved 

i.i.  i  v  is  tlmi  the  primary  effect  of  oxidation  is  tho  formation 
..I  organic  peroxides,  rhese  then  undergo  decomposition 
_'n  ing  1 1-''  i"  -i '  ondarj   produi  I        T.  St. 

OUortsin  11/  I'iiiii-  insularis  BndL     I!.  T.  Brooks.    Philip- 
pine .1.  Sn..  1910,  5,  229     231. 

Wmii  the  view  of  determining  the  commercial  value  "i  the 
osin  derived  from  Pinna  insularis  EndL,  the  author  has 
subjected  samples  to  distillation,  and  examined  the  pro- 
ducts. Tin-  oil  was  found  to  <  :onai8l  for  the  greater  pari  of 
ordinary  pinene,  96  per  cent,  distiUing  between  164  and 
Iti.v.'i  ( '.  The  colophony  remaining  after  the  distillation 
of  i ho  turpentine  was  proved  t'»  contain  over  90  per  cent. 

of   abietie    acid.     The    turpentine   and    colophony    fr 

Vinus  insularis  Endl.  are  thus  practically  identical  with 
those  produced  in  America.-    T.  St. 

Japanese lacquer industry.     H.  Pudor,     Z.  offentl.    Chem., 
1910,  16,  315— S2I. 

\-.  historical  review  of  some  -I  varieties  of  Japanese 
lacquer  with  their  physical  characters  and  uses.  Japan  se 
lacquer  is  the  juice  of  a  tree  [Rhus  vernieifera)  from 
which  it  is  obtained  by  making  incisions  in  the  trunk 
and  branches  and  collecting  the  exuding  ln|iinl  in  bamhoo 
tubes.      Only  one  side  of  the  tree  is  cut  at   a  time.     The 

best  juice  is  obtained  when  the  tree  is  from   U  to   15 

years  eld  ;  trees  of  from  40  i<<  50  yi  are  are  cut  down  to  the 

-  from  which  new  shoots  then  grow.     The  best  lacquei 

OOmeS  from  the  Yoshino  district  of  Yamato  and  i-  classifil  d 

under  three  heads  dependent  mi  it^  mode  ol  preparation. 
The  best  (Ki-urushi)  occurs  between  the  outer  and  inner 
harks  of  the  trunk;  the  yield  from  a  single  tree  is  verj 
small  and  the  quality  deteriorates  if  tapping  is  pet  formed 
mori-  frequently  than  once  every  two  year-.  The  second 
quality  (8eshine-urushi)  is  obtained  by  steeping  the 
aches  ind  twigs  for  n  month  in  water,  after  which 
incisions  are  made  and  the  gum  caused  to  exude  by 
warming  the  water;  it  is  not  of  such  good  quality  and 
being  harder  is  used  for  ground  work.  Tic  third  (Moku- 
yshii  is  a  still  poorer  form  which  is  mixed  with  Ki-iiitishi 
before  this  is  put  on  the  market.  The  1« -t  Ybshino- 
urushi  thus  obtained  contains  4(1  per  cent,  of  Mokn- 
vshi  while  inferior  qualities  contain  up  to  TO  pel  cent. 
The  preparation  of  the  lacquer  consists  in  filtration  and 
subsequent  drying  ;  the  product  is  then  mixed  with  an  oil 
I  Yeno-abura)  and  coloured  with  suitable  pigments, 
also  this  .1..    1909.  :iis.  532,   1212;    1910,  639.) 

— B.  G.  McL. 


Mineral  paints;    Production  of in  tin    United  Slates. 

U.S.  Geol.  Survey.     Oil,  Paint,  and  Drug  Hep..  Aug.  29. 
1910.     [T.R.] 

In  1909  the  total  production  of  the  natural  pigments- 
ochre,  umber,  sienna,  metallic  paints,  mortar  colours, 
slate  and  shale — reported  to  the  Survey  amounted  to 
81,137  short  tons,  valued  at  (613,133  as  compared  with 
49,853  short  tons,  valued  at  8530.344,  in  1908.  an  increase 
of  11,284  short  tons  in  quantity  and  of  876,289  in  value. 

Ochre. — The  quantity  of  ochre  reported  to  the  E 

as  having  been  mined  in  the  United  States  in   1909  was 

14.310  short  tons,  valued  at   8137.88(1;    in  1908  there  were 

i  ted  as  produced  17.019  short  tons,  valued  at  $156,360. 

Aside  from  the  demand  for  ochre  in  the  paint  trade. there 

is  generally    a   g I    market   for  it   in  the   manufacture  of 

oil  cloths  and  linoleums. 

Umber  and  sienna. — The  combined  production  ol 
umber  and  sienna  in  1909  amounted  to  1,546  short  tons, 
valued  at  $43,872,  as  compared  with  2.7;*>»>  short  tons, 
valued  at   $70,990  in   1908. 


Metallic  pa  eofoui      llt.    , .  ,i    , n, i   hron d 

■vide,    produced  either  bj  grinding  thi    i ral  found  In 

natural     tate   oi    bj    ros  ting    iron   carbonate.     The 
ii  i  ion  "i  metallic  paint  and  1909, 

I .' ut.. I  to  the  Survey,  amounted  to  :'.7.o:; i    hort  b 
1372,499,  a   large  increase  ovei   the   1908  pro 
duel  ion,  w  hich  ws    25,250    I  i  .due. I  ,,i 

The   impoi  tanl    pig  monl     Ii    direct!}    fn  i i 

olatile  metal    are  sine    oxide,  leaded   ewc  oxide,   uni 
lead,  sublimed   whiO    lead  and  Bublimed  blue  lead.     The 
utilised  in  making  thi   e  pigment    are  thi   franklinjb 
ores  oi  New  Jei  ■■>  \ .  i  he  sphalei  the 

Mississippi    Valley     mined    iii   thi     Platteville   di  tricl 
Wisconsin  and  the  Joplin  district  ol  Missouri,  Kan  as, and 

i  ik luh a     and  the  sulphide,  carbonate, and    ilicate  i 

"i  lino  and  lead  | luced  m  Colorado  and  Now  Mi  d  o 

/.mi  oxide.  The  production  "I  rinc  oxide  in  1909  as 
reported  to  the  Survey  was  88,974  ahorl  ions  valued 
at  £6,166,755,  as  compared  with  56,292  Bhort  tons 
valued  at  $5,072,460,  in  1908. 

Zinc-lead.  The  production  of  zinc  lead,  including  leaded 
r.inc  oxide,  in  1909.  was  7,665  Bhort  tons,  valued  at 
8634,714,  as  compared  with  B.430  Bhort  tons,  valued  at 
$778,200  in   1908. 

Sublimed  whiti  lead.  In  1909  there  were  produced  in 
the  United  States  9,915  Bhort  tons  ol  sublimed  white  lead, 
valued  at   81,070,820,  an  average  value  of  Sins  per  ton  : 

in     I9HS    the    production    amounted    to    9,100    short     i 
valued  at       973. Ton.   an    average    value   of       I117    par  ton. 
Sublimed    Mm     lead.     There    were    9s|    short    tone   ol 
sublimed  blue  lead  produced  in  1909,  valued  at   8101,043, 
i    compared  with  1.311  short  tons,  valued  at  1121,923,  in 

I '"18. 

Under  the  heading  "Chemically  manufactured  pig- 
ments:" an-  grouped  the  important  lead  pigments  made 
from  pig  lead  and  lead  compounds,  and  such  minor  pig 
inents  as  lithopone  and  Venetian  red,  both  of  which 
hemicauy  precipitated  from  mineral  salts.  Much  of  the 
material  now  sold  as  Venetian  red.  however,  instead  of 
being  precipitated  from  ferrous  sulphate  and  calcium 
hydroxide,  is  made  in  several  ways,  such  as  by  calcining 
both  pyrites  and  a  mixture  ol  ferrous  sulphate  and  terra 

alba,  and  aNo   by   grinding  natural  red   iron  oxide  with  a 

while  base,  such  d  oystei     hells.     The  total  pro- 

duction oi  this  group  ol  pigments  increased  in  quantity 
irom  182,364  short  tons  in  1908  to  211,687  Bhort  tons  in 
1909,  and  in  value  from  120,708,940  in  1908  to  $24,253,620 
in   1909. 

Ba  ■■■     ■  lead.     The    production  of  basic 

carbonate  roded)  while  lead  in   loon.  ,i  to 

the  Survey,  was  I  is. 009  Bhort  tons,  valui  d  it  $18,205,082. 
This  includes  white  leads  produced  by  both  the  Dutch 
process  and  the  mild  process.  '  >t  tin-  total  1 1 .">.l'.i'i  short 
ions,  valued  at  $14,736,360,  were  sold  in  oil,  and  32,840 
-hort  tons,  valued  at  s3.40S.722.  wen-  reported  sold 
dry. 

Red  lead. —  the  production  of  red  lead  rose  from  16,720 
short  tons,  valued  at  |2,06.>,202.  in  1908.  to  19,103  short 
tons,   valued  at    $2,336,799,  in    1909. 

Litharge. — In  1909  litharge  was  produced  to  the 
of  20,690  short  tons,  valued  at   82.303.oo2.  as  compared 
with  16,642  short  tons,  valued  at  $I.8H7.">00,  in  I'.his. 

(inuiai    mineral.-  Orange  mineral   likewise  show 
increase  in  output,  there  being  produeed  in  1909  590  short 

-us.  valued  at  898.723,  as  compared  with  397  short  let-. 
valued  at    $65,498,  in    191  8 

The  production  of  lithopone  in  1909  was  reported  as 
14,847  short  tons,  valued  at  $1,106,281,  as  compared  with 
8,292  short  tons,  valued  at  8039.483  in  1908. 

Venetian  rtd.  The  production  of  Venetian  red  in  1909 
amounted  to  8,358  short  tons,  valued  at  $145,733,  as 
compared  with  8,825  -ten   tons,  valued  at    $159,660  in 

I'lOS. 

Pat] 

litnt.   for  whiU  lead;    Process  oj  making  *•  trhite  and 
harmless .     (•.  de  Veins  and 

i  ■  ol.      IV.  Pat.  413.27.-..  March  4.  1910. 

V  siBSTiTfTE  for  white  lead,  w  hieh  is  to  lie  termed  "  blanc 
de    France."    is    obtained     by     precipitating    aluminium 
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carbonate  in  a  gelatinous  form  by  mixing  togethei  solutions 
of  ordinary  alum  and  sodium  carbonate.  This  precipitate 
is  mixed  with  ■  suitable  proportion  ol  rbonatej 

shim    oarbi  other    whil  iisonou| 

powder,  and  tin-  mixture  dried,  powdered,  and 
with  unseed  or   poppy  oil.     It   i-   stated   that    painting 
done    with   this    pigment    remains    brilliant    without    the 
applieation  of  varnish.-  ('.  A.  M. 

Oxides  of  lead  and  i(7(i/>  lead  ;    Process  and  apparatus  jvr 

tht     m  •     of    •     J.    W.     Bailey.      l'Y.     l'ats. 

413,.-.i>7  and  -H3..VS.  March  II.  1910.  Under  Int. 
Oonv.,  March  12.  1909. 
Metallic  lead  is  oxidised  bj  means  of  oxygen  in  the 
water  at  about  100°  C.,  the  moist  particles 
being  meanwhile  vigorously  agitated.  Ol  I  he  moist 
finely  divided  lead  may  he  made  to  circulate  in  an  at- 
mosphen  of  air  at  a  temperature  near  that  of  boiling 
er,  the  wat<  i  being  thus  decomposed  and  giving  up 
rygen  to  the  lead  According  to  the  duration  of  the 
process  the  oxide  or  dioxide  of  lead  is  produced.  These 
oxides  are  then  treated  with  carbon  dioxide  and  an  acid 
to  obtain  white  lead.  The  apparatus  claimed  for  this 
purpose  consists  essentially  of  a  rotatable  drum,  into 
which  is  introduced  the  moist  granulated  lead,  this  drum 
being  divided  into  several  compartments  in  Buch  a  manner 
that  its  contents  can  only  pass  through  it  in  one  direction. 
The  communications  between  each  compartment  are 
covered  with  wire  gauze  of  constantly  diminishing  mesh, 
so  that  only  particles  of  a  certain  size  can  pa's  through. 
An  energetic  agitation  of  the  particles  is  effected  by 
means  of  radiating  arms  revolving  at  high  speed  within 
the  drum,  and  in  the  opposite  direction  to  the  latter. 
The  friction  produces  sufficient  heat  to  decompose  part 
of  the  water.  A  channel  may  also  he  provided  in  the 
axle,  so  that,  if  desired,  carbon  dioxide  and  an  acid  may  be 
introduced  during  the  rotation. — C.  A.  M. 

Lakes;    Process  for  preparing   bluish-green   .     Farh- 

werke  vnrni.  Meister,  Lucius,  and  Briining.  Ger.  Pat. 
224.442.  July  28,  1909. 
Bluish-green  lakes,  fast  to  water,  acids,  alkalis,  lime, 
spirit,  and  oil.  and  very  fast  to  light,  are  obtained  by  the 
usual  process  of  lake-making  from  the  dyestuffs  produced 
by  the  action  of  ferric  -alt.  on  -ulphonie  acids  of  1.2- 
naphthylenediamine  in  which  the  8-position  is  unoccupied. 

— T.  F.  B. 

■gall  colours  for  inking  ribbons,  stamp-pads,  dra 

inks,    etc.;     Process   for   tht     preparation    of .     E. 

Beyer.     Ger.  Pat  224,637,  Oct,  3.  1909. 

By  the  action  of  aldehydi  -.  especially  formaldehyde, 
on  ammonium  ammoniunioxyfcrrigallato  or  analogous 
fern  i- or  ferri  -gallic  acid  compounds  (see  this  .1..  1908,  97  I), 
insoluble  precipitates  are  obtained,  which  after  washing 
and  drying,  are  mixed  in  the  usual  manner  with  oil  and 
glycerin,  or  with  an  aqueous  shellac  solution  for  the 
•ii. n  of  stamping  and  drawing  inks.  etc. — A.  S. 

lances;    Apparatus  for  On    purification  and 

filtration  ol .    G.Col.    Third  Addit  ion.  dated  Feb.  11. 

Milo.  to  I>.  Pat.  378,965,  June  18.  1907  (this  J.,  1-107, 
1207  . 
The  apparatus  may  be  so  modified  as  to  permit  of  the 
fusion,  purification  ami  Initiation  of  the  resinous  subs 
stances  being  carried  out  in  a  closed  ci  ceptaele  under  the 
inHic  -  with  the 

on  and  the  nature  of  the  substanc  -  rmdi  >  tn  atment. 

— C.  A.  M. 

Transfer  papers  and  products  obtained  (herefrom  ;    Manu- 
facture of  ■     Farbenfabr.  vorm.   F.   Bayet   und  Co. 

Ft.  Pat   113,562,  .March  12.  1910.     Undei    Int.  I  '<  nv.. 
March  31,   1909. 
Ti'.ANSPEK  paper-  made  with  mineral  or  lake  colour-  and  an 
aqueous  medium,  such  as  gum,  whin  applied  to  an  oil- 
painted  ground,  eg.,  in  graining  painted  wood  or  marbling 


walls,  possess  the  drawback  of  causing  the  oil  paint  to 
crack  after  a  longer  or  shorter  pi  riod  of  exposure.  In  the 
present  specification  the  use  ■  f  a  soapy  medium  is  claimed 

for   carrying    the    water-col transfers.     This    kind   of 

medium  entirely  prevents  the  cracking  of  thi  paint  and 
tin-  transfers  may  be  used  several  times.  A  suitable 
coating  for  transfer  is  composed  of  50  grms.  of  rosin,  12 
grms.  of  sodium  carbonate,  350  grms.  i  t  water,  boiled  with 
the  occasional  addition  ol  water,  then  incorporated  with 
250  grms  of  "heavy  spar"  ."ill  grms.  of  caput  mortuvM 
and  25  grms.  of  Fast  Brown  ("  Brim  solide"). — J.  F.  B. 

Ultramarines  ;   Apparatus  for  manufacturing  artificial . 

J.  Luciani,  Pans.     U.S.  Pat.  968,172,  Aug.  23.  1910. 

See  Fr.  Pat.  399.211  of  1908  ;   this  .).,  19C9.  992.— T.  F.  B. 

Pigment.  A  Liittringhaus.  Assignor  to  Badische  Anilin 
and  Soda  Fabrik.  Ludwigshaft  n  on  Rhine.  Germany. 
U.S.  Pat.  968,37(1.  Aug.  23.  1910. 

See  Eng.  Pat.  18.618  of  1908  ;  this  J..  1909,  532.— T.  F.  B. 


XIV.— INDIA-RUBBER  ;    GUTTA  PERCHA. 

Rubber    growing     in     Demerara,    British    Guiana.      J.  B. 

Harrison  and  F.  A.  Stoekdale.     Official  Gazette.  July 

13.  1910.  pp.  29—34. 
The  results  of  trials  by  the  Department  of  Science  and 
Agriculture  are  given  in  detail,  and  may  be  summarised 
as  follows  : — (1)  Castilloa  ilastica  has  failed  at  all  stations. 
(2)  Funtumia  elastica  has  entirely  failed  on  the  heavy 
clay  of  the  Botanic  Gardens,  but  appears  to  be  succeeding 
on  sandy  loam  at  Onderneeming  School  farm,  and  on  the 
laterite  hill  slopes  at  Issorora.  (3)  Bevea  brasiliensis  doi  a 
fairly  well  on  clayey  loams  at  Onderneeming.  very  well 
on  pegassy-clay  bottom  lands  at  Issorora,  not  s<>  well 
on  the  laterite  hill  slopes,  and  not  at  all  well  on  the  heal  \ 
clay  of  the  Botanic  Gardens,  typical  of  abandoned  i 
sugar  lands.  A  certain  amount  of  success  has  been 
achieved  with  young  plants  in  clay  soil  at  Christianburg, 
Protection  from  wind.  "  topping  "  at  about  12  to  15  feet 
and  planting  in  well-drained,  fully  cleared  land  and  not 
under  shade,  are  advisable  for  rapid  growth  and  develop- 
ment of  girth.  (4)  Sapium  Jenmani  grows  vigorously  on 
the  Issorora  pegassy-i  lay  lands,  and  well  on  "  Moran-reef  " 
soil  at  Christianburg.  It  is  a  failure  mi  the  wind-swept 
coastal  lands.  As  in  the  case  of  Hcvea.  planting  in  fully- 
cleared,  well-drained  land  is  advisable.  Careful  pruning 
to  obtain  well  formed  trees  is  necessary  from  the  earliest 
stages,  and  the  liability  of  the  tree  to  stale  neces 
spraying,  and  points  to  the  desirability  of  planting  in 
50  to  100  acre  set  tions,  separated  by  forest  belts. — E.  W.  I> 

Patents. 

Rubber  ;    Treatment  of  old  or  waste  vulcanised for  the 

recovery   of   rubber   therefrom.     C.    Dreyfus,    A.    Fried!, 

W.    H.    Bentlev.    and    The    Clavton    Aniline    Co.    Ltd., 

Manchester.     Eng.  Pat.  29,864,"  Dec.  21.  1909. 

500  lb.  of  finely  comminuted  vulianised  waste   are   mixed 

with  2000  lb.  of  10  per  cent,  sulphuric   acid,  the  mixture 

is  agitated  for  24  hours,  and  then  boiled  for  6  hours.     Fibrous 

matter  and  a  portion  of  the  inorganic  constituents  are  thus 

removed.      The  residue  is  washed  with  water  and  boiled  for 

3 — 5  hours  with  1500  lb.  of  lOpercent.  -odium  hydroxide. 

a     further     portion     of      the      inorganic       constituents, 

including  all  the  uncombined  sulphur,  being  thuselimii 

I  lie  residue  i-  washed,   pressed,  dried,  mixed  with  3 — -5 

time-  it-  weight  ol  aniline  (or  a  homologue  thereof),  and 

heated  until  agglomeration  of  the  mass  takes  place,    it  a 

temperature  of  140° — 170°  C.     The   mixture  is   agi 

during  the  heating   i -.     Tic  agglomerated    m 

pressed  to  free  it  as  far  as  possible  from  aniline,  etc..  the 
last  portions  of  which  are  removed  by  means  of  any 
suitable  pressing  or  washing  machine.  Rubber  of  high 
resiliency  is  obtained   by  this  process. — E.  W.  L. 
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Rublxr  and  guttapercha  :    Hanufacturi   of  pun  from 

ervdt  rubber,  crudt  guttapercha,  and  tin  like.     W 
and  O.  Mi  us .     Bug.   Pat 

\|.ul  20,  1910.     I  ndct  Int.  Com  .  Noi     18,  1908 

in i  v t  uro  of  alipl  mea  obtained 

bj  produi  i  in  th    manufa<  ture  ol  ai  atone,  is  v 
tli,'  extraction  "i   i1  [rom    Bucb   !"«  grade   raw 

material  ilr.nl    Borneo,"   "  Palembang,"  "Flaki 

"Quayquil,"    etc.     The    adi  int  claimed     for    the 

Bte  "i   tin-  solvent   are;     (1)  The   watei    i ml   in  the 

ran  material  does  not  pass  into  tin  acetone  nils  daring 
extraction  but  settles  under  them  "ml  inn  be  readily  and 
completely  d   from   the  resin  Bolution.     (2)  and 

(3)  Water  or  alkaline  solutions  may  be  added  'I" 
extraction  fur  the  purpose  of  removing  Soluble  imparities 
Buoh  as  vegetable  mills,  suits,  albumin,  etc.,  which  are 
insolulilf  in  acetone  oils.  (4)  The  acetone  nils  have  no 
Injurious  effect  on  the  human  skin.  The  process  of  exl 
tion  is  favourably  influenced  by  the  addition  of  alcohols, 
eto.     E.  W.  I.. 

Rubber  waste;    Process  for  devuleanising  and  reclaiming 
— .     E.  K.  A.  Q.  Meyer,  Detroit,  D.S.A.     Eng.  P  I 
88,110,  Oct  9,  1909. 

3      U.S.  Pat.  936,468  of  1909 ;  this  J.,  1909, 1149.     T.F   B 

Rubber;   Machine  /or  reducing  vulcanised to  powder. 

re,  New  Brighton.     U.S.  Pat.  969,100,  Aug    30, 
1910. 

-       Eng.  Pat.  22,893  of  1908  :  this  J.,  1909,  1061.— T.F.B. 

Rubber  or  analogous  svbstaiuu  i  :    Ma*ufact\  rifica- 

tionof ,  and  production  of  by-products.  ( '.  Dreyfus, 

A.  Fried],  \Y.  H.  Bentley,  and  The  Clayton  Aniline  I    i 

Ltd.     Fr.  Pat.  418,800,  March   17.   1910.  Dnder  Int. 

I  on  v..  N.,v.  22.  1909. 

See  Eng.  Pat.  27,130 oi  1909  ;  this.!..  1910,  1069.—  T.F.  B. 


XV.— LEATHER  ;     BONE  ;     HORN  ;     GLUE. 


Ttnuiin     extraction;    Apparatus    for    . 

G.   Grosser  Collegium,   1910,  .'{45—347. 

The  disadvantages  of  Procter's  sand 
extractor  are   i  logging,  and   inefficient    ex 
traction.     The  apparatus  used  by  the  author 
obviates   thee     difficulties.       It   consi 
two  copper  cylinders  as  shown   (see   Fig-), 
the  inner  one  Ix-int;  supported  by  the  pro 
jections,   e.      The   extremity,   o,  is    ■ 
with  a  small  pad    of    cotton   wool.      The 
mat,  rial  is  packed  in  the  inner  tube,  and   a 
litre  tlask  is  attached    to   the    outer    one. 
Water   of  a   temperature   rising   graduall} 
from  25°  to  60°  C.  is  poured  on  until  the 
volume   of   the  extract    reaches    400    i 
when    the    litre    flask    is    replaced    by    an 
Erlenmeyer    flask    containing    260    c.c.  of 
water  and  the  condenser  is  attached.      Ex- 
traction   ia   then   continued    for    one   hour 
and  the  extract  is  added   to  the  original, 
the   operation    being     repeated    until 
material  is  exhausted.     Forspent  mat 
the    tirst    operation    may    he    omitti 
single  boiling  with  300  c.c.  of  water 
sufficient. -A.  T.  H. 


' 


•\ 


o 


Goatskins  :   The  n  of  —  in  tin 

Rubner apparatus.     H.  A.  Gins.     Gerber, 
—        191H.  36.  239. 
The  skins  are  treated  with  a  mixture  of  steam  ind  formalde 
hyde  at  60   C.  and    160  mm.  of  mercury  pressure.     Thi 
conclusion   arrived   at   ia   that   the   process   is   unsuit 
for  the  treatment  of  skins  because  of  the  hich  temperature. 


but  that  it  is  both  effii  ient  and  convenient  fa  the tmi  ut 

ol  hair.     \\  In  i.  anthrax   i                                               ,,.,,1 

■  at  the  hid  with  a  2  pel  cent,  soluti 

I    but  foi  i,  .1  with  anthi 

the  gn pri  ■  i  ted  b'   thi  i  pid  rmi       ud  thi 

hj  the  sab  in. He  "    '  i    in    h  in  I,  ah  | 

t  o  aii  || 


IV    Pat. 


Pais 

Leather;    P  „i .     A.    Buhlei 

412  862,   Feb.   19,   1910 

This   pr ference   to   a    method    for  obtaining 

red  oi  flam  The  leathi  .  i  ...  k ), 

a  ground  colour,  folded  in  pleats  and   hung  up  to  - 
while  -till  damp  they  are  slightly  stretched,  can    b 

fctoi vi  the  folds.     Thi   pat  I    oi  thi 

relief  are  then  lightly  Btained  with  a  pad  soaked  in  an 
aniline  dye  ;    this  top  oolout  should  bi   distim  i 
\.  T.  II. 


i  hronu  -t-n. 
1\     Stiepel,     Banover,    <■■ 
Feb.   II.   1910. 


making  glut . 
Eng.    Pat.    3437, 


Lightlj   different   processes  are  described :    (1)  The 

■"■  leathei  i-  cut  up  int. -,■-  and  hi  .it.  .1  in 

n  0  -'  per  cent,  solution  of  In 

i"    '   temperature  •  t  50    to   I I.     The  leatl 

almost  instantaneously,  the  insoluble  chromium 
salt,  Or4(SO,),,Cr,(  I,,    present    in  the  leatl  ig  con- 

verted into  the  soluble  sulphate,  O2(S04),.     The  chrome 
liquor  is  then  drawn  off,  and  the  "  nntanned " 
washed  with  water.     (2)  The  waste  leather  is  soal 
24  hours  in  a  cold  2  per  cent,  solution  of  hydrochloric 
'  sufficient   quantitj   oi  barium  chloride 
to  convert  the  sulpl  resent  in  the  waste  leathei 

into  barium  sulphate.     The  chromium  is  thus  con 

soluble  normal  chromium  chloride  which 
by  washing  with  water.  -E.  W.  I.. 


Strip  Process  for .     A.   i;.    Mann-.      I'i 

Pat.    113,613,  .Manh   16,   1910. 

The  patent  covei  i  process  foi  the  removal  of  chromium 
-ills  from  the  leathei  prepared  with  them,  in  such  a 
manner  as  to  redui  to   pelt.     Chrome  leather 

waste  may  be  so  treated  mil  then  made  into  glue. 
leather  is  first  thoroughly  soaked  in  hot  water  and  then 
treated  for  from  6 — 12  hours  with  saturated  lime  water. 
or  other  weak  alkali.  It  is  then  freed  fri  m  tin-,  as  far 
as  possible,  by  washing  in  water  and  afterwards  treated 
with  a  weak  act  to  dissolve  out  the  chromium 

salts;    a    1—2    )ht   cent,   solution   of  sulphuric   acid   or 
sulphurous  acid  is  suggested.     From     this  solution    the 
chromium  salt-  may  be  recovered.     The  materi 
washed,  neutralised  by  a  second  treatment  with  lime  water 
or  weak  alkali,  and  finally  washed  with  water.     A.  T.  H. 


/'•liming  skins;    Process  for .     E.  Simon.     Pr.   Pat, 

413,635,  Manh  15,   1910. 

This  process  "f  deliming  i-  distinct  from  others  in  that 

oxygen  and   pov  oployed  for  the 

The     rygen  may  be  introduced  in  any  form; 

in  thi  or  fluid  stat  feneration  from 

A.  T.  H. 

ng   extract ;   P  I  from 

ilphite-ccli  M.  Honig. 

March  19,   1910.     Cnder  Int.  Oonv.,  April   19,   1909. 

Tut:  lye  obtained   from  the  treatment  of  oeUuloae  with 
ilcium  bisnlphile  is  aiiih  sed  ;    from  the  ai  il,  u- 

lated  the  quantity  of  sulphuric  acid  m 
the  esters  and  -alts  of  sulphurous  acid  which  are   present. 
and  to  partly  liberate  the  sulphcnie  acids  of  lienin.  present 
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iloium  -alts.  Alter  the  addition  of  the  -ul- 
phurie  acid,  the  solution  is  filtered  through  tanning  material 
to  remove  iron,  and  then  1  oncentrati  i.      \    1 .  H. 

•  for  obtaining  ttbacaU   0/  calcium  or  barium  from 
aim     icorki    residues.     G.     Napp.     fir.     Pat.     413,509j 
11.   1910. 

From  tin-  muddy  residues  remaining  in  glue  w<  1  k  boili  1-. 
calcium  or  barium  sebacate  may  be  prepared  by  digesting 
the  material  in  an  open,  or  closed  vessel  with  quicklime, 
or  barium  hydroxide.  The  salt  i-  separated  from  other 
matters  by  Bushing  the  digested  mass  with  Wat  1  and 
_   it  nvcr  a  series  ol  sievee. — A.  T.  H. 

Qdatint  and  other  liquor*  ;    Apparatus  lor  clarifying . 

.1.  H.  Ottey,  Camden,  S.J.,  l.S.A.  Eng.  Pat.  14.360, 
June  14.  1910.  Addition  to  Eng.  Pat.  28.297  of  1909. 
dated  Dec.   12,   1908. 

See  U.S.  Pat.  961,190  of  1910  ;  this  .1..  1910,  892.— T.F.B. 


XVI.— SOILS  ;    FERTILISERS. 

Soil,'   Testing  tht  capacity  of  a to  decompost  <>U"lose. 

H.  R  Christensen.     Zintr.   Bakt.  u.  Parasitenk..  1910. 
II.  Aht..  27.  449—4.-.!.     Chem.  Zentr..  1910,  2,  683. 

A  QUAHTTTV  of  the  soil  representing  50  grms.  of  dry  sub- 
stance is  placed  in  a  300  c.c.  Erlenmever  flask  in  such  a 
way  that  it  forms  a  level,  loosely  packed  layer  covering 
about  four-fifths  of  the  surface  of  the  bottom  of  the  flask. 
On  tn  tin-  uncovered  part  distilled  water  is  introduced  from 
a  pipette  and  allowed  to  soak  into  the  soil  until  the  latter 
is  nearly  saturated.  Two  strips  of  ash-free  filter-paper 
are  then  laid  on  the  wet  soil.  After  some  time  the  paper 
n  to  be  attacked  ;  the  cellulose  is  gradually  trans- 
formed into  a  v  slime  or  mucilage  in  which  the 
cellulose-splitting  microbes  are  contained.  When  the 
decomposition  of  the  cellulose  is  effected  by  mould-fungi, 
a  black  coloration  is  produced,  but  there  is  no  formation 
of  mucilage. — A.  S. 

Calcium    eyanamide,    Chili    Saltpetrt    and   ammonium    *"/- 

phaU  ;     Anion    ol .     J.    J.    Vanha.     Biedermann's 

Zentralbl..  1910,  39.  524—632. 

The  author  describes  five  series  of  experiment-. 

I.  Comparison  with  sugar  beet  on  a  heavy  clay  soil  of  the 
three  manures  applied  to  the  extent  of  40  kilos,  of  nitrogen 
per  hectare  (35-6  lb.  per  acre)  with  and  without  potash. 
phosphoric  acid  and  lime.  The  effect  of  the  nitrogen  ws- 
not  very  pronounced  though  the  eyanamide  seemed  to  be 
less  efficient  than  either  the  ammonium  sulphate  or  the 
sodium  nitrate.  II.  The  effect  of  eyanamide  corre- 
sponding to  60  kilos,  of  nitrogen  per  hectare  (53-4  lb.  per 
acre)  on  sugar  beet  on  different  -nils,  together  with  the 
effect  of  firmly  rolling  in  the  seed  after  sowing,  leaving  the 
soil  between  the  drills  untouched  and  loose.  The  four 
soils  chosen  were  a  sand  (29  per  cent,  of  clayey  matter), 
a  calcareous  soil  (52  per  cent.),  a  clay  (61  per  cent.)  and  a 
loam  (38  per  cent.).  The  sand  was  produced  from  the 
clay  by  washine  and  the  calcareous  soil  by  adding  chalk, 
the  loam  being  from  another  source.  In  all  cases  the 
effect  of  the  rolling  was  very  marked,  though  without 
nitrogen  the  increase  was  principally  in  the  head  and 
leaves.  In  the  sandy  soil  the  effect  directly  tTaceable  to 
the  eyanamide  was  nil.  and  in  the  chalk  the  effect  of  the 
manure  was  trifling  compared  with  that  of  the  rolling. 
The  clay  and  the  loam  however,  which  give  the  b  ' 
actual  crops  give  also  the  best  response  to  the  manure. 
The  percentage  of  sugar  in  tie-  roots  was  scarcely  affected 
by  the  eyanamide  and  only  Blightly  reduced  by  the  rolling 
treatment.  III.  Comparative  small  scale  experiments 
with  wheal  in  a  loamy  clay  soil, the  different  nitrogenous 
manures  being  applied  at  the  rate  of  10  kilos,  of  nitrogen 
l*-r  hectare  (85-6  lb.  per  acre).  The  saltpetre  and  the 
-ulphate  were  used  both  with  and  without  an  amount  of 


lime   equal   to   that    in   the   eyanamide.     The   results  are 
summarised  in  the  tabic 


Fertiliser. 


Improvement  A\.  lengtb 

in  \  [eld,  of  stalk, 

Chile  r< -7 '.  cm. 

saltpetre  without 

=100  fertiliser. 


Percent 

Weigh!  of      er.uu  from 
1 in.  -i        plants, 

st;ilk  in 
trrms.  with*  in 


Chile 

saltpetre 

100 

100-87 

1-064 

34-81 

Ammonium  j 

sulphate 

96 

98-36 

1-052 

36-09 

Calcium 

eyanamide 

89 

100-36 

0-958 

36-64 

Chile  salt- 

petre and 

lime     .  . 

97 

103-95 

0-964 

35-54 

Ammonium 

sulphate 

and  lime 

99 

102-46 

— 

35-21 

IV.  The  same  soil  a  year  later  planted  with  barley 
without  any  further  nitrogen  gave  the  following  relative 
efficiencies:  Chile  saltpetre.  100 ;  ammonium  sulphate,  99; 
eyanamide.  97  :  Chile  saltpetre  and  lime,  84  ;  ammonium 
sulphate  and  lime,  91.  The  striking  effect  of  lime  with 
the  saltpetre  is  probably  due  to  its  rendering  the  phos- 
phates of  the  soil  insoluble.  V.  The  influence  of  the 
mechanical  state  of  the  soil  on  wheat  production  with 
calcium  eyanamide.  By  mechanical  separation  of  a  soil 
and  reconstitution  in  new  proportions  seven  soils  of  the 
same  origin  with  from  15  to  85  per  cent,  of  clay  were 
prepared.  In  all  these  soils  the  eyanamide  improved  the 
yield  of  grain,  the  length  of  stalk  and  the  weight  of  1000 
corns.  The  effect  was  most  marked  in  the  less  fruitful 
lighter  soils,  the  yield  being  increased  by  165  per  cent,  in 
the  one  containing  only  15  per  cent,  of  clay.  Two 
natural  soils,  one  sandy,  the  other  a  rich  loamy  ca!' 
clay  also  gave  favourable  results,  though  they  were  not 
so  much  in  need  of  nitrogen  as  the  reconstituted  soils. 
In  all  eases  the  protein  content  of  the  dry  grain  was  some- 
what diminished  by  the  use  of  the  eyanamide. — W.  H.  P. 


XVIL— SUGARS  ;    STARCHES  ;    GUMS. 

Bui  :    Ihtirminalion  of  On   dry  stub/stance  and  marc 

of  the .     K.  E.  Skarbloni.    Z.  Ver.  deut.  Zuckerind., 

1910.  931-  96 1. 

It  is  shown  that  in  determining  the  amount  of  dry  sub- 
stance in  beets  or  exhausted  slices  by  the  ordinary  desicca- 
tion process  the  use  of  sand  is  unnecessary,  whether  the 
sample  be  prepared  by  pressing,  rasping,  or  chopping. 
After  examining  the  different  methods  which  have  been 
proposed  for  determining  the  marc  content  of  the  beet, 
the  author  gives  preference  to  the  following  :  10  grms. 
of  the  finely  divided  sample  are  well  mixed  with  40  c.c.  of 
cold  water,  and  thrown  on  a  filter,  the  filtrate  being 
returned  until  free  from  fine  particles  of  marc.  The 
residue  is  washed  with  boiling  water  until  the  a-naphthol 
test  shows  it  to  be  quite  free  from  sugar,  after  which 
20  c.c.  of  alcohol  (at  least  90  per  cent.)  are  poured  over  it. 
Finally  the  filter  Ls  placed  in  an  oven  at  100°— 102°  C 
and  dried  to  constant  weight. — J.  P.  0. 

Sugar-beet*  ;    Valuation,  of on  the  basis  of  their  content 

of     "  objectionable "      [melas-'igenic]     nitrogen.     Fried]. 
Oesterr.-Ung.    Zeits.    Zuckerind.   u.   Landw.,    1910,   39, 
235—239  ;  Deutsche  Zuckerind..   1910.  35.  673. 
Anuiu.ik  and  Urban  (this  J.,  1905.  808;   1906,  385)  have 
already  shown  that  the  quotient  of  purity  of  the  variOM 
factory    juices   should,  with  the  aid   of  certain  constants, 
In    calculable  from   the  content  of   melassigenic   ni 
in  the  beet.     The  author  has  investigated  130  san 
beet,  ami  finds  that  there  is  a  marked  relation  bi 
their   content    of    melassigenic    nitrogen   and   the    purity 
quotient  determined  by  Krause's  method,  the  latter  rising 
as  the  former  falls,  with  a  deviation  here  and  there.     The 


\o\     \\l\.     No.    1-. 
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ip  i     muoh   more  uniform   between  the   meli 

ntent  .ii  thick  juiiis  and  theii  parity 

lent.  The  determination  at  m<  laasi 
.■mi  be  made  wen  acourati  ly,  and  it  bas  the  ad1 
rendering  possible  tin  calculation  ol  the  parity  quotient 
.»i  saturated  juices,  whilst  the  Krause  method  only  gives 
tliai  <>f  unsaturated  juices.  Further  experiments  will  be 
made  to  ie.-t  the  general  applicability  oi  'In-  method  in 
\i.w  ..I  the  different  factor}  conditions  likely  to  be 
anoountered.     •).  II.  I.. 

.Vtlro  0/  i*  fa  r  in  i  ii  i  in/  tltt 

"objectionable"  [melaasigenic]  Priedl.    Oesterr.- 

Ung.  Zeits.  Zuckerind.  a.  Landvr.,  1010,  39.  240     240; 
Deutsche  Zuokerind.,  1010,  35.  678-    67  I. 

In  carrying  oal   the  estimation  oi  objectii ble  nitrogen 

\nililik.  this  J.,  1905,  sos )  using  Barnsteiner's 
sohition  in  place  of  the  Stutzer  reagent  in  accordance 
with  tin-  proposal  of  Herkc.  the  author  observed  thai 
the  colour  intensity  oi  the  filtrate  varies  with  the  amount 
of  nitrogen  present,  and  that  colour  differences  correspond- 
ing to  ti-iMi,",  per  cent,  of  nitrogen  atv  perceptible  to  the 
eye.  It  is  promised  to  lias.-  on  this  a  cnlnrinu  1 1  >< 
method  for  determining  objeotionable  nitrogen.  The 
stukdard  solution  Bnggested  is  Bbhling's  solntion  to  which 
a  little Schweinfurt  greenhas  been  added;  it  is  suitablvdi 
Int.. I  and  standardised  empirically.  The  author  intends  to 
carry   out    further   experiments    towards    perfecting    tic 

I i--.   ii    the  determination   of  objectionable   nitrogen 

should    !«'    found    to   giee    better    results  than   rlrause's 
method,   for   determining    the   parity    quotient    of   beets 
preceding  abetract  |,     J,  H.  I.. 

Calcium  ntcrah  .    Determination  <>t  Ou   alkalinity  oj  . 

W.  Taegener.     Deutsche  Zuckerind.,    1910,  35.  671. 

In'    method  of  direct   titration  with  acid,  described   by 
Priihling,  gives  variable  results,  the  sample  rapidly  becom- 

alkaline  again   after, the  addition  oi  acid   lias   been 

stopped    al    the    neutral    point.     The    author   attributes 

to   impurities   originally    present   in   the  lime,   such 

he  isomorphous  larbonates  of  calcium,  magnesium, 
iron  and  manganese,  and  decomposition-products  »•! 
silicate-.       \-  the  neutral  point  is  approached  in  titrating 

with  acid,  these  may  beoi partially  hydrolysed  or  ns] 

into  solution  as  bicarbonates  owing  to  the  carbon 
dioxide  liberated  by  the  acid  ;    the  effect,  in  either  cs 
i-  to  increase  the  apparent  amount  of  lime  in  the  sample. 
The  authot  rei  ommi  ads  the  following  procedure  :     5  gt  at 
of  the  sample  are  heated  for  an  hour  with  100  cc.  of  water 

ecompose  the  calcium  sucrate,  and  then  filtered  hot, 
the  impurities  mentioned  being  thereby  removed.  Eh 
of  .V  .">  or  A'  2  hydrochloric  acid  is  added  to  the  hot 
filtrate  and  the  excess  determined  by  titrating  back 
with  caustic  soda,  using  phenolphthalein  as  indicator. 
One  co,  of  .V  I  a.  nl  corresponds  to  0-028  grm.  of  calcium 
in    the   sample. — J.  H.  I.. 

Svcrosi  .      Determination    oj in    cane    molasses.     X. 

Deerr.     Bull.   X...  31,   1910,   igric.  and  Chem.  Series. 
K\pt.  Station,   Hawaiian  Sugar  Planters'  Assn.. 

Is  a  study  of  the  various  sources  of  error  attendant  on  the 
Clerget  process  ol  determining  snerose  in  cane  molasses, 
it  is  claimed  that  in  taking  the  direct  reading  any  appro  i 
able  lull  in  n>  i  exerted  by  the  volume  of  the  lead  precipitate 
may  be  eliminated  by  osing  a  one-sixth  normal  sugar 
weight  solntion,  the  error  of  observation  thus  introduced 
heing  overcome  by  reading  in  a  60  cm.  tube,  whilst  the 
effect  of  the  basic  lead  acetate  nil  the  lavulose  may  lie 
obviated  by  the  addition  of  aii  tie  aeid  or  aluminium 
sulphate  after  removal  of  the  lead  precipitate.  By 
following  the  Herzfeld  modification  there  is  a  considerable 
•  iperimenta]  error  incident  upon  the  small  magnitude 
of  the  inversion  reading,  but  this  may  lie  diminished  by 
adhering  to  the  original  Clerget  routine.  The  procedure  now 
proposed,  embodying  these  improvements,  is  as  follows  : — 
9-881  (26-048x1  |  IT  2)  ;nn<.  "  of  the  sample 
arc  diss. lived  and  introduced  into  a  200  I  ...  Mask,  sufficient 
basic  lead  acetate  added  to  effect  the  maximum  decoloi 
ti.m  (generally  2.">  cc.  of  solution  of  sp.  gp,  1-26),  the  liquid 


adjusted    to    volume,    and    filtered        I-    bakl      bhi 

reading  50  o  o.  "t  I  he  filtrate  are  transferred  f  >o.i 

ftaak,  I  cc  of  a  laturated  solution  ol  ..in minium  solpl 
added,  the  liquid  made  up  | 

in  the  60  om.  lulu,  tin  reading  being  multiplied  by  -'. 
I  in  tin   invi  i  reading  50  co.  are  pipetti  d  int 

-.ii.  Mask.  2-75  co.  ni  hydrochloric  acid  ol  I  If 
added,  ami  tin-  Herzfeld  procedure  followed,  oi  5  o.i  ol 
hydr.ielil.ini  acid  an-  used  ami  t  he  origina]  Clerget  routim 
adhered  to;  then  a  -mall  amount  <■<  tine  dust  is  added, 
tic  liquid  made  up  i"  tin  mark,  filtered,  polarised  in  tin 
on  em.  tube,  and  il"    observed  reading  multiplied  by   2. 

In  calculating  the  pet in  rose  after  following  the 

Herzfeld  modification,  the  correct  constant  is  sleeted 
from  the  table  of  valui  -  found  In  Herzfeld,  ami  i  onfirmed 
by  Ling  (this  .1.   1898,   II")    hoi   n  thi    I  !  dare 

he  adhered  to.  then  the  constat  t  is  taken  Hum  a  table 
DOW  given  by  the  author.  Some  results  obtained  by  this 
mi  thud  of  working  indicate  that  although  the  due.  t  reading 
\  ari.s  according  to  the  amount  ol  basic  lead  acetate  added, 
and  in  consequence  also  the  inversion  reading,  the  ditlei- 

in  e  of  the   two  is  remarkably  constant  (compare  also 
I  \  non,  this  J.,  1909,  729). — I.  P.  t>. 

I'm  i:\ts. 

Potassium  compounds  \jrom  sugar  juices,  molasses,  vinasse, 
'  h  .  |  ,-    Separation  oj  by  insolubh   doubU   i<  ■ 

salts.     I..    Riviere.     HV.    Pat.    413,677,    Deo.    8,    lOOffc 
Under  Int.  Conv.,  Jane  14,  1910. 

Proobsses  fin  removing  potassium  salts  from  saccharine 
liquids,  etc.,  by  liy.li.'iluosilnie  acid  oi  soluble  finosilicates, 
liavealrea.lv  been  claimed  (Fr.  Pats.  362,654;  375,989; 
386,139;  and  additions  thereto;  tin-  J.,  1906,  T7:t  ; 
1907,  '-I'M'.  939;  1908,  281,  584,  702,  869,  1076;  1909, 
599).  In  the  present  invention,  various  insolubli 
sparingly  soluble  doable  fluorine-salts  such  as  Buosilii 
it  sodium,  strontium,  calcium,  and  barium,  or  fiuoboi 

or    iluoaluminat. -.    are    used.     When    these  comp 

which  may  la'  used  in  the  i -tat.   ,,i    n  tin   form  of  a 

crude  silicioue  magma,  an  introduced  into  solutions 
containing  potassium  -alt-,  an  interchange  between 
the  potash  ami  the  bases  of  the  compounds  occurs,  the 
former  being  precipitated  a-  potassium  fiuosilicate. 
The  absorption  oi  potash  in  this  way  is  never  compl 
though  in  certain  cases,  it  may  amount  to  95  pel  cent. 
.a  even  mine  Tin  period  "f  contact  is  varied  according 
to  the  coinliiii.ii-.  ami  the  action  i-  stopped   b 

interchange  b mi'-  reversed  in  direction.     Thi 

may  be  applied  to  tin-  removal  of  potash  from  diffusion 

either  in  the  diffusion  battery,  or.  preferably,  tic  juice 
is  treated  aft.r  it  ha-  left  the  hatt.  ry  and  prior  to  defecation 
with    lime.     The     m  ontaining     the     potassium 

fiuosilicate  is  separated  by  filtration,  pressed,  washed, 
and  regenerated,  in  which  last  operation,  the  potash  is 
converted  into  marketable  potassium  carbonate.  Syrups 
and  waste  liquors  may  he  treated  in  a  more  concentrated 
condition  than  diffusion  June;  molasses  may 
directly,  or  after  dilution,  the  mixture  requiring  constant 
agitation  in  tin-  former  case.  In  the  case  of  vins 
extracts  of'grape  man-,  etc.  the  liquors  are  concentrated 
after  the  potash  ha-  been  removed,  tic  glj  ■■•  ing 

extracted    with    alcohol;     when    the    bqnors    b 
derived  from  grape  man-,  both  glycerol  ami  tin. oi 

Biti  Kited  by  tic  al  ohol  Tic  put  insoluble  in 
alcohol  constitutes  b  nitrogenous  manure.     I-  1. 

wen   mill  othn  egetabUs ;    Trailing  - — , 

and  th.   manufacture   oj  -turrit  and  olhir  firndurU  there- 
from.    C.   C.    Moore.    Washington,    U.S.A.     Bag.    Pat. 
22,665,  '>,t.  :..  1909 
The  finely  comminuted  cassava  is  sprinkled  with  a  solution 
dp]   i  i     -   acid   or   ,.f   a   sulphite     such    a-s   calcium 
bisulphite  fpr.feral.lv  in  tin-  proportion  of  In  11. .  of  calcium 
ilphite   per  ton  of  material),  and  subsequently  dried 
iiiv  ot  the  ordinary  methods.     This  treatment  not  only 
prevents  or  restrains  deleterious  changes  due  to  enzyme 
actions  and  thus  preserves  the  full  content  of  starch  and 
,-  in  tic  cassava,  but    also    converts  the  less  dense 
starch  granules  into  a  denser  form  and  thus  increases  the 
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yield  of  marketable  starch.  The  dried  product  i-  worked 
up  fur  starch  by  the  usual  methods,  (he  separated  starch 
liquor  being  utilised  fur  the  production  oi  Bugare  or  alt  ohol. 
Claim  is  also  made  for  a  dried  cassava  containing  enzyme- 
restraining  chemicals  such  as  Bulphites. — L,.  E. 

Adheaivt   and   coatimg   material   [from    yeosf].     C.    Beyer. 

Pat.  884,443,  Sept,  1.  1909. 
Tut  use  of    yeas)  which  has  been  treated  with  alkali-  as 
an  adhesive  an. I  coating  materia)  is  claimed. — A.  S. 

Adhetivt  substances  solubU    in  cold   water;    Manufacture 

of  from  atarch-bearing  fruits,  roots,  bulbs,  u'vl  the 

like.  J.  Kantorowics,  Breslau,  Germany.  Eng.  Pat. 
3004.  Feb.  7,  1910      Dndcr  Int.  Conv.,  Feb.  13,  L909. 

-       !  ■    Pat. 412,377  of  1910;  tin-  .P..  1910.  1029.— T.  F.  B. 
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M'lll  :    Re-drying   of 
Brauw. 


.      Opitz   and   Schon.      Z    gea 

1910.  33,  425 — 128. 


The-  apparatus  used  consists  oi  a  perforated,  rotating  drum 
fitted  with  steam  pipe-.  A  continuous,  rippling  motion  is 
imparted  to  the  malt  as  it  passes  through  the  apparatus. 
The  steam  pressure  in  the  pipes  may  be  about  3  atmospheres, 
and  the  apparatus  deals  with  about  50  cwt.  in  3  In.urs. 
every  part  of  the  malt  being  exposed  to  the  drying  process 
for  about  10  minutes.  Under  these  conditions.  1-5 — 1-7 
per  cent,  of  moisture  is  removed  from  a  malt  containing 
about  6-5  per  cent,  without  injury  to  the  quality  of  the 
malt  :  with  a  longer  period  of  drying,  the  malt  is  injuriously 
affected,  especially  in  respect  of  colour.  It  is  not  prac- 
ticable to  reduce  the  moisture-content  of  a  stored  malt 
to  a  degree  lower  than  that  of  the  malt  as  taken  from 
the  kiln"  The  malt  leaves  the  apparatus  at  a  temperature 
of  about  8o  ''.  i  measured  in  the  heaped  malt),  and  is 
best  sround  at  once.  In  comparison  with  the  undried 
malt,  the  dried  product  presents  several  advantages; 
the  filtration  of  the  wort  is  improved,  the  yield  of  extract, 
calculated  on  dry  substanoe,  is  increased  by  about  0-3  per 
rent.,  and  beers  of  greater  palate-fulness  arc  obtained. 
It  i-  shown  that  whilst  the  total  cost  of  drying  25  cwt. 
of  malt  is  only  St  2-4  (2s.  4-2d.)  the  saving  in  the  malt  tax 
U  M.  $  I7s.  10d.),  and  that  due  to  increase  in  extract  is 
M.  r.  (4s.  l0-75d.).— L.  E. 

Extract  ■>)  mull  nml  tht   character  •>!  II"   beer  obtained  there- 
from;   Influena    of   kilning   ««   (ht     .     K.    Winter. 

Woch.  f.  Brau..  1910,  27,  434—135. 
The  anthoi  agrees  with  U'lokka  (this  J..  1910,  77i;  in 
finding  that  modern  kilns  tend  to  produce  malts  of  lower 
extract  than  those  from  kilns  of  older  construction,  the 
lot  being  calculated  on  the  dry  malt  solids.  He  attri- 
bute- the  lower  extract,  however,  tit  the  more  thorough 
drying  of  the  malt,  owing  to  the  stronger  air-draught  in 
modern  kilns,  rather  than  to  higher  kifning-ofi  tempera- 
ture-. Thus,  from  tl  tmple  of  tjreen  malt,  an  old 
kiln  gave  a  malt  of  4-34  per  cent,  of  moisture  and  8000 
pel  cent.  Of  extract,  whilst  a  modern  kiln  of  stronger 
draught  produced  one  containing  3-82  per  cent,  of  moisture, 
with  an  extract  of  7903  per  cent.  The  final  tempera- 
inie  was  in  Itoth  cases  88  R.  (186  F.),  and  the  extracts 
are  referred  to  the  dry  malt  solid-.  The  author  considers 
that  too  much  importance  is  at  present  attached  to 
.,,  urine  marts  of  high  extract,  these  often  ha  vine  a  tendency 
to  produce  worts  which  attenuate  too  far.  and  give  beers 
deficit  ni   in  palate-fulness.      I.  H.  I.. 

Invertast  :    Effect  of  alcohol  on  -  < '.  s.   Hudson  and 

H     ,s     Paine.     U.S.    Dipt.    Agric,    Bureau    of   (hem.. 

,lar  No.  58,  July  30.   1910. 

In  iKKMirsATioss  of  the  activity  of  purified  invertase  in 

tine;  sucrose  dissolved   in  ethyl  alcohol  of  different 

titrations  showed  that  the  activity  is  diminished  by 

hoL     The  relation  between  the  alcohol  concentration 


and  the  activity  may  be  represented  as  a  logarithmic 
function  :  in  weak  alcohol  solutions  there  is  almost  a 
linear  relation  (sec  O'Sullivan  and  Tompson,  this  ■!., 
1890.  slii.  1049).  The  destruction  of  invertase  by  alcohol 
follows  the  course  of  unimolecular  reactions;  it  is  not 
noticeable  below  20  per  cent,  of  alcohol  at  30°  C,  is  almost 
instantaneous  at  50  per  cent.,  and  decreases  to  marly  »t7 
at  so  pet  cent,  of  alcohol.  The  decrease  in  the  rate  of 
destruction  in  presence  of  more  than  50  per  cent,  of  alcohol 
appears  to  be  due  to  precipitation  of  the  enzyme.  The 
rate  of  destruction  of  invertase  by  alcohol  is  much  lower 
when  sucrose  is  present,  0  per  cent,  of  sucrose  reducing  the 
rate  in  50  per  cent,  alcohol  to  about  1  per  cent,  of  its 
original  value.  Invertase  with  78  per  cent,  of  its  original 
activity  can  be  precipitated  by  alcohol  if  the  concentration 
of  the  latter  in  the  final  solution  be  approximately  90  per 
Cent.  In  presence  of  sucrose,  preparations  having  from 
94  to  9ti  per  cent,  of  their  original  activity  can  he 
obtained  by  precipitation  with  70  per  cent,  alcohol. — A.  S. 

Amylase  [Diastase).     A.  Wohl  and   E.  Glimm.     Biochem. 
Zeits..   1910,  27,  349-375. 

V.  Henri  has  observed  that  in  the  hydrolysis  of  sucrose  bj 
invertase.  the  enzyme  appears  to  combine,  not  only  with 
the  sucrose,  but  also  with  the  products  of  hydrolysis  (this  J.. 
1902.  1540) ;  his  subsequent  work  on  the  action  of  trypsin 
mi  gelatin,  and  the  results  obtained  by  other  investigators 
bear  out  this  view.  Hence,  it  seems  probable  that  the 
retardation  of  hydrolysis  observed  in  the  action  of  amylase 
on  starch,  is  also  due  to  this  cause  without  the  conjunction  of 
any  reversion  process  of  synthesis  to  higher  carbohydrate 
complexes.  The  authors  first  show  that  if  a  solution  con- 
taining maltose  (5,  10,  or  267  per  cent.),  or  dextrose  (13-3 
per  cent.),  and  amylase  (Merck's  diastase)  is  left  to  stand, 
under  various  conditions  of  time  and  temperature,  no 
increase  or  decrease  in  the  cupric-reducing  power  of  the 
solution  occurs,  i.e.,  there  is  no  reversion.  This  is  not 
inconsistent  with  the  results  obtained  by  Croft  Hill  (this  J. 
1898,  684),  since  this  worker  not  only  employed  a  different 
enzyme  (yeast  maltase),  but  used  more  concentrated  solu- 
tions of  sugar,  and  left  the  reacting  substances  in  contact 
for  a  much  longer  period.  The  authors  have  also  investi- 
gated the  extent  to  which  the  saccharification  of  starch  by 
amylase  is  inhibited  by  addition  of  various  sugars;  in 
mo3t  cases,  100  c.e.  of  3  per  cent,  starch  paste  were  treated 
with  a  known  quantity  of  the  sugar,  made  up  to  200  c.c, 
and  treated  with  5  c.c.  of  a  1  per  cent,  solution  of  amylase. 
The  action  was  allowed  to  go  on  for  1  hour  at  17°  C.  The 
inhibiting  effect  of  the  various  substances  used  is  shown  in 
the  following  table,  the  degree  of  saccharification  of  a 
solution  to  which  no  addition  was  made,  being  taken  as 
unitv. 


Amount  of  sugar  added 

.Saccharification. 

Diastatic  inhibition. 

to  the  solution. 

per  cent. 

10  per  cent 

dextrose      .  . 

0 

10J 

15 

maltose 

0 

100 

15 

dextrin  .... 

1 

75 

20 

galactose    . . 

J 

33 

10 

maonoee    . 

I 

ail 

20 

sucrose  .... 

1 

0 

20 

laevulose    . . 

1 

0 

These  results  accord  best  with  the  view  that  a  combination 
of  sugar  and  enzyme  is  responsible  for  the  inhibition  of 
starch-hydrolysis.  The  inhibiting  effect  of  dextrin  is  the 
greater,  the  higher  its  reducing  power,  i.e.,  it  is  effective 
in  so  far  as  it  presents  the  properties  of  a  sugar.  The 
results  also  indicate  that  the  aldose  character  of  a  sugar 
is  the  primary  factor  that  governs  the  property  of  com- 
bining with  the  enzyme.  Experience  has  shown  that  with 
solutions  containing  about  10  and  20  per  cent,  of  starch,  the 
limits  of  saccharification  are  about  80  and  67  per  ci 
respectively  of  the  theoretical  amount,  i.e.,  when  the 
amylase-action  ceases,  or  is  so  retarded  that  the  inert 
of  sugar  in  1  hour  becomes  inappreciable,  the  solution 
contains  about  13 — 14  per  cent,  of  maltose,  a  result  which 
agrees  with  that  obtained  by  the  authors.  It  is  the  com- 
plex nature  of  amylase-aotion   that    has  given  rise  to  the 
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in c.  i  view  i  tin  i  mill xerts  no  influonco  on  Bacohari' 

Bcation  ui  only  in  concentrated  solution.  I  he  author! 
(urther  experiments  throw  light  on  this  anbjeot.  \ 
saccharified  solution  ol  »t arch  was  heated  in  order  to  destro} 

tin-  amylase,  and  subsequently  fermented;    the  solul 

finally  obtained,  which  contained  fl-8  per  cent.  oJ  dextrin 

i  82  pel  cent.  "I  maltose,  was  submitted  to  the  aotion 
of  amylase,  with  and  without  addition  "i  maltose,  and 
si  in  i  la  i  experiments  were  made  with  more  dilute  Bolutioua  "I 
dextrin  anil  maltose  The  results  of  these  experiments 
■how  that  the  removal  ol  pan  of  the  maltose  (by  ferments 
tion)  renders  the  dextrin  susceptible  to  saccharification, 
that  addition  "I  maltose  does  inhibit  the  aotion  of  the 
amylase  on  the  dextrin,  and  that  this  inhibiting  action  ol 
msltose  is  exhibited  al  much  lower  concentrations  when  the 
aim  :  i  dextrin  than  when  ii  acts  on  a  fresh  solution 

ireh.  The  apparent  equilibrium  observed  by  Brown 
ami  Heron  in  the  action  of  amylase  on  a  dilute  solution  of 

li  is  likewise  due  to  i he  effect  of  an  accumulation  of 
maltose.  The  authors  have  also  investigated  the  effects  ol 
various  sugars,  etc..  in  protecting  amylase  against  the 
destructive  influence  ol  heat.  Of  the  compounds  examined 
maltose  was  found  to  exert  the  strongest  protective  action, 
dextrose,  invert  sugar,  and  dextrin  (yellow  dextrin  present- 
ing some  reducing  power),  are  loss  eftieient,  sucrose  still 
less,  and  starch  ha*  the  least  protective  action;  in  all 
eases,  with  increasing  concentration  of  sugar,  there  is  an 
increase  of  protective  action,  and  the  coagulation  of 
protein  from  the  heated  solution  is  increasingly  retarded. 
This  last  observation  bears  out  the  view  of  Brown  and 
Heron,  that  weakening  of  the  enzyme  and  coagulation  of 
protein,  on  heating  the  enzyme  solution,  are  closely  related. 
I'lu  authors'  work  appears  to  indicate  that  amylase  is  a 
colloidal  catalyst  resembling  the  proteins  in  its  chemical 
character.  There  appears  to  be  no  ground  for  assuming 
the  existence  of  several  amylases.  The  work  of  Michaelis 
and  Ehrenreich  (this  J.,  1908,  T» ►  1 1  indicates  that  amylase 
has  the  character  of  an  amphoteric  acid  in  which  the  acid 
nature  predominates.  In  the  feebly  acid  solutions  in 
which  it  is  active,  amylase  must  be  positively  charged, 
In  approximately  neutral  solutions,  starch  wanders  to  the 
anode,  and  hence  is  negatively  charged.  It  follows,  that 
on  coming  together,  the  starch  and  amylase  must  be 
colloidally  distributed  on  each  other,  and  that  a  certain 
II  ion  concentration  represents  an  optimum  at  which 
the  amphoteric  amylase  is  so  charged  that  an  isoelectric 
point  is  attained  by  precipit  »tion  ot  the  oppositely  charged 
stanh.  The  non-colloidal.  01  only  slightly  colloidal 
intermediate  dextrins  are  adsorbed  by  the  enzyme,  and 
the  maltose  i-  also  adsorbed.  'The  progress  of  the  primary 
decomposition  ol  starch,  and  of  the  further  formation  of 
sugar,  are  dependent  on  th<-  distribution  of  the  colloidal 
enzyme  between  these  possible  combinations.  Thus,  the 
inhibition  of  saccharification  by  the  maltose  formed  is 
not  absolute,  but  corresponds  to  the  reduction  of  free 
amvlisc-suit.ee;  again,  in  presence  of  a  large  excess  of 
amylase,  there  is  no  inhibition  since  despite  adsorption  of 
maltose,  sufficient  active  enzyme-surface  is  left.     If  fresh 

h  paste  is  added  to  a  solution  in  which  saccharification 
has  been  arrested  hj  aci  umulation  of  maltose,  the  amylase 
attacks  the  added  starch  with  almost  undiminished  speed  ; 
the  new.  heterogeneous  phase  (gelatinised  starch)  must 
cause  a  redistribution  of  the  enzyme.  The  authors  theorj 
of  the  mechanism  of  diastatic  saccharification  also  account  - 
for  the  difference,  observed  by  Grilse,  between  the  inflm 
of  added  maltose  on  the  liquefying  and  saccharifying 
powers;  though  the  added  maltose  may  so  completely 
hind  the  amylase  that  the  dextrin  is  no  longer  perceptibly 
adsorbed,  i.e.,  can  no  longer  undergo  saccharification,  the 
enzyme  can  still  combine  with  the  oppositely  charged 
colloidal  starch  and  liquefy  it  ;  that  this  liquefaction 
should  be  accompanied  by  sugar  formation  speaks  for  the 
homogeneous  nature  of  the  hydrolytic  agent.  Agaiu.  the 
fact  that  boating  affects  the  liquefying  and  saccharifying 
powers  to  different  extent  -.  is  explained  by  the  influence  of 
heat  mi  the  colloidal  state.  The  colloidal  amylase, 
rendered  coarser  by  heating,  can  still  be  precipitated  by 
the  othet  colloid,  starch  paste,  but  does  not  retain  its  power 
of  adsorbing  soluble  dextrins,  so  that  the  saccharifying 
power  is  more  injured  than  the  liquefying  power.  The 
weakening   of  amylase   by  repeated  precipitation  cones- 


' 


ponds  to  the  alteration  ol  the  degn i  dispersion.    8imi 

lari)  .  u  hen  am\  las,   i       parated  1  ion  (op.  Ft  inkel 

and  ii  uiii re,  this  .1  .  in  a,,  94/5),  1,1    .,  .Mi  ,  onglj 

di  petstd)  and   a   non  diffusible  iless  dispi 

t he  former    tra, i,    l, ,     con  idera bly    mi 

power   and    therefore    has   a    saccharify  ing    action    on    the 

dextrins,  whilst  the  latter  fraction  i  m  only  oombine  with, 

dydrolyse,  highly  colloidal  starch,  i'.e.,    chief]}  •  • 
a  liquefying  action.     I..  K. 

YeaM  caUs  ;   Influenct  of  if"  method  of  cullvrt  on  if"  mot 

phohgicai    and    phy   ■                         on    «/  \V. 

Honneberg.     Woch.     f.     Bran.,     1910,    27.     129  132 
i  iO     153 

i  in    yeasts   investigated    were  the'  press    yeast   -nan, 
\ll    and  the  distillery  yeast  strain  II.  of  the  Berlin  *i 
Institute,    together   with   the  bottom    fermentation    : 

yeasts  of  strains  h  and  K  oi  the  Berlin  Brewing  Sol I 

By  cultivation  in  worts  ol  high  and  low  nitrogen  content 
and  with  and  without  aeration,  yeasts  can  be  obtained  in 
many  different  states  of  nutrition  distinguishable  by 
microscopic  examination  or  by  suitable  teste.  I  8tt 
yeaM  The  ,  ,-lls  have  large  vacuoles,  the  plasma  is 
transparent  and  not  refractive,  granulation!  arc  well 
marked  and  sometimes  show  Krownian  motion.  Glyi  Ogl  n 
is  absent  but  fat  is  sometimes  present  in  large  quanm 
These  cells  occur  in  old  cultures  or  in  those  grown  at  h 
temperatures  or  in  dilute  worts  over-aerated.  2.  h'ni 
i/insl  :  The  cells  are  similar  in  appearance  to  starved 
cells;  the  protein  content  is  low  and  glycogen  is  absent 
while  fat  is  present  in  large  quantity.  These  cells  are 
produced  in  dilute  over-aerated  worts  and  in  culture 
solid  media;  they  are  found  on  tho  surface  of  masses  ot 
pressed  yeast.  3.  Qlycogenovt  yetutt  These  ceUa  have 
marked  vacuoles,  and  with  a  high  glycogen  content  the 
plasma  may  be  highly  refractive,  suggesting  a  high  nitn 
content,  which  is  disproved  however  by  the  iodine  b 
These  i  i  lis  are  found  in  crops  taken  before  the  sugar  of  the 
nutritive  medium  has  all  been  fermented  or  in  culture- 
grown  in  media  relatively  poor  in  nitrogen.  Those 
yeasts  are  not  to  be  recommended  as  baker's  yeast  or  for 
pitching  purposes.  4.  Glycogenosis  jut  yeast  is  a  type 
intermediate  between  the  second  and  third  classes:  It 
occurs  in  yeast  grown  at  low  temperatures  or  in  well  aerated 
saccharine  solution-;  it  is  frequently  unsuited  to  baker's 
us,.  .,.  <llyr<>yennu.v  <•»'!  iilhniniiinu*  yeast:  This  con- 
tains moderate  amounts  of  glycogen  and  protein.  Tho 
normal  produce  of  a  good  presscd-ycasl  factory  should 
belong  to  this  i  lass,  and  similar  bottom  fermentation 
beer  yeaate  are  often  suitable  baker's  yeast.  The  cells 
are  produced  in  solutions  not  wry  rich  in  protein  when 
the  aeration  is  discontinued  before  all  the  sugar  has  been 
removed  and  the  cells  have  been  allowed  to  ripen  at  a 
suitable  temperature,  '>.  Fat  attn  tost  is  produ 

by  tull  aeration  of   B   culture  in  wort   rich  in  protein;    h 
contains    much   fat    and    protein.     7.   All,  i/eatl 

cells  have  either  no  vacuoles  or  very  small  ones;  the 
cell  plasma  is  strongly  refractive  so  that  the  vacuoles 
are  woll  marked;  granulation  is  absent  while  glycogi 
at  the  most,  present  only  in  traces,  These  cells  are 
either  v.rv  young  or  have  grown  slowly  at  a  low  tem- 
perature in  worts  ot  medium  concentration,  or  in  worts 
very  rich  in  protein.  This  i  la--  produ.  es  the  Deal  pita  king 
yeast  and.  except  the  bottom  fermentation  yeasts,  the 
best  baker's  yeast.     B-  L.8. 

YeaM  ;   Phvtpkoru.s.rontcnt  of and  tome  yeast  prrjuirn- 

K.    Buchner  and    li.    Haehn.     Biochem.   Zeits., 

1910    27    41X-  42b.      (Cp.    Harden  and  Young,  this  .1  . 

1906,  400,  1111;    1907,  62;    1908,  814;    1909,   11G7; 

1910,  711.) 
It  is  shown  that  if  fresh,  bottom-fermentation  beer  yeast 
is  stored  under  a  large  volume  of  water  for  1     A  days  at 
18" — 23°  l'..  phosphorus-free,  and  phosph  ■       mng 

substances  arc  extract. si.  the  amount  of  the  former  pre 
dominating  to  such  an  extent  that  the  phosphor 
,t  the  veast  increases  quite  appreciably  during  the  Bton 
The  juice  expressed  from  the  stored  yeast,  however,  con- 
tains less  phosphorus,  has  a  lower  density,  and  possesses 
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1  -s«  fermenting  power  than  the  juice  expressed  from  the 
Enah  yeast,  L'h<-  acetone -precipitate  obtained  from  the 
juke  ilt creases  as  the  period  of  Storage  is  increased,  and 
with  thedeoreaae  in  the  density  of  the  juice;  the  fermenting 
power  of  the  precipitates  is  about  the  same  a*  that  of  the 
juices  from  which  the  precipitates  are  obtained  (cp. 
Hu.hncr  and  Duohacek,  this  J.,  1909,  164).  Whilst 
living  \east  retains  some  co-enzyme  when  stored  under 
water. '  acetone-permanent  yeast  may  be  completely 
freed  from  co-eiizyme  by  washing  with  cold  water  on  a 
filter  for  6  hours;  this  treatment  deprives  the  yeast  of 
fermenting  power,  but  the  latter  may  be  restored  by 
addition  of  boiled  juice  and  also,  though  only  partially 
in  the  cases  examined  by  the  authors,  by  addition  of  the 
concentrated  wash-water.  Some  of  the  phosphorus 
compounds  of  yeast  (e.g.,  the  nueleins)  belong  to  the 
undissolved  cad-contents,  whilst  the  others  ((../..alkali 
phosphates  and  the  oo-enzyme)  are  dissolved  in  the 
cell-juice.  The  authors'  examination  of  a  bottom  yeast 
show  that  the  greater  part  of  the  phosphorus  is  in  the 
undissolved  form.  It  is  shown,  in  the  case  of  various 
bottom  fermentation  yeasts,  thai  the  expressed  juices  which 
have  higher  densities  and  yield  more  abundant  precipitates 
with  acetone  also  have  higher  fermenting  power  than 
the  other  juices  ;  the  authors  do  not,  however,  find  any 
relation  between  the  phosphorus-content  and  the  ferment- 
ing power  of  the  juice. — L.  E. 

Fermentation   industries;    Importance  of  mineral  salts  in 

the  .     H.  Wiistenfeld.   Woch.   f.   Brau.,   191(1.  27. 

361—363.  377—379.  391—393.  405—409.  417—418, 
432—434,  454 — 450. 
This  is  a  review  of  the  literature  of  the  subject  which  the 
author  divides  under  five  heads,  viz.,  1,  salts  as  nutrient 
material  in  relation  to  yeast  growth  and  fermentation  ; 
2,  the  more  important  researches  on  the  influence  of  salts  in 
malting  and  mashing  processes  ;  3,  the  effect  of  salts  on  the 
purely  enzymatic  actions  of  the  yeast  cell ;  4.  salts  in 
relation  to  vinegar  making;  and,  5.  ash  analyses  of  the 
more  important  materials  used  in  the  fermentation 
industries. — R.  L.  S. 

Wines  ;    Fluorine-content    of    .     A.   Kickton  and  W. 

Behneke.     Z.    Untersuch.    Nahr.-  und   Genussm..  1910, 

20.  193—208. 
From  an  examination  of  139  samples,  the  authors  conclude 
that  fluorinetotheextent  of  less  than  1  mgrm.  in  200  c.c.  is 
normally  present  in  wines  ;  but  those  from  Spain,  particu- 
larly southern  wines  (Sudweinc).  frequently  contain  larger 
quantities,  and  in  some  cases  more  than  10  mgrms.  in  200 
c.c.  The  extra  amounts  present  in  these  Spanish  wines 
are  probably  introduced  in  the  course  of  manufacture, 
either  intentionally,  fluorine  compounds  being  added  as 
preservatives,  or  accidentally,  perhaps  owing  to  the 
imperfect  removal  of  fluorides  from  the  vessels  in  the 
cleansing  of  which  they  are  employed.  The  fluorine  was 
detected  by  a  modification  of  Vandam's  method.  200  or 
100  c.c.  of  the  sample  of  wine  were  treated  in  a  measuring 
cylinder  with  0-5 — 1-0  c.c.  of  a  20  per  cent,  solution  of 
-odium  sulphate  and  then  shaker,  vigorously  in  the  cold 
with  10  c.c.  of  a  10  pel  cant,  solution  of  barium  acetate. 
After  standing  overnight  the  clear  upper  liquid  was  with- 
drawn, and  the  deposit  first  washed  by  decantation  with 
about  100  c.c.  of  hot  water,  then  transferred  to  a  filter 
with  a  further  50  c.c.  and  washed  there  with  hot  water. 
When  dry  the  sample  was  transferred  to  a  platinum 
dish  and  incinerated  at  a  dull  red  heat ;  after  treating  the 
ash  with  sulphuric  acid,  an  etching  test  was  carried  out. 
The  etched  marks  varied  in  distinctness  in  different  tests 
and  in  many  cases  were  perceptible  only  after  breathing 
on  the  glass.  Although  differences  in  the  quality  of  the 
glass  employed  made  strict  comparisons  worthless,  the 
authors  were  able,  by  taking  account  of  the  degree  of 
distinctness  of  the  markings,  to  estimate  roughly  quantities 
of  fluorine  up  to  1  mgrm.  Larger  amounts  produced 
strongly  marked  etchings  which  could  not  be  graded. 
Eighty-eight  wine-  investigated  win-  from  countries  other 
than  Spain.  Eleven  of  them  gave  no  indication  of  fluorine ; 
75  gave  etchings  visible  only  after  breathing  on  the  glass, 
and  therefore  they  contained  less  than  1  mgrm.  in  200  c.c. 


and  the  remaining  two  contained  rather  more.  (If  the  51 
wines  from  Spain,  all  except  two  gave  indication  of  fluorine, 
and  32  of  them  contained  more  than  1  mgrm.  in  200 
Unsuccessful  attempts  were  made  to  determine  accurate]} 
sonic  of  these  larger  quantities  of  fluorine  bv  the  method  of 
Treadwoll  and  Koch  (this  J..  1904,  1046);  the  most 
satisfactory  modification  of  the  method  (6 — 8  c.c.  of  a  20 
per  cent,  solution  of  (allium  chloride  for  precipitating 
the  fluorine,  and  repeated  extraction  of  flic  ignited  pre- 
cipitate with  from  2  drops  to  0-5  c.c.  of  1-5  A  acetic  acid 
for  dissolving  the  lime)  gave  values  for  the  fluorine-content 
of  some  of  the  Spanish  wines,  ranging  from  5 — 10  mgrms. 
in  200  e.e.  and  these  values  are  probably  too  low. — J.  H.  L. 

Wines  ;   llittrrness  ("  anurtumt  ")  of .  and  the  acrylic 

fermentation  oj  glycerol.  E.  Voisenet.  Comptes  rend.. 
L910,  151.  518—520. 
The  author  has  already  shown  (this  J.,  1910.  894)  that 
wines  which  have  become  bitter  contain  acrolein,  and  that 
the  bacilli  which  cause  this  bitterness  are  capable  of  produ- 
cing acrolein  from  glycerol.  The  acrolein-content  of  several 
affected  wines  varied  from  0-002  grm.  to  0-12  grm.  per 
litre,  according  to  the  extent  to  which  the  disease  had 
advanced.  The  acrolein  is  present  both  in  combination 
with  the  colouring  matter  and  also  in  a  polymerised  form 
in  the  deposits.  It  may  be  regenerated  by  distilling  an 
aqueous  suspension  of  these  deposits  after  acidifying  with 
sulphuric  or  phosphoric  acid.  A  determination  of  the 
quantity  of  acrolein,  free  and  combined,  in  a  wine,  does 
not,  however,  serve  as  a  measure  of  the  amount  of  acrvlic 
fermentation  which  has  occurred,  for  the  acrolein  readily 
undergoes  further  transformations.  Of  these  the  most 
important  are  (1)  oxidation,  which  is  facilitated  by  the 
oxydases  and  yeasts  of  the  wine,  (2)  polymerisation  to 
insoluble  flocks  of  disacryl,  with  simultaneous  formation  of 
acrylic,  formic  and  acetic  acids,  and  if  alcohol  is  present, 
with  formation  also  of  the  ethyl  acetal  of  acrolein,  (3) 
production  of  resinous  substances  which  are  probably 
largely  responsible  for  the  characteristic  flavour  of  hitler 
wines.  The  acrolein  may  be  detected  by  treatment  with 
saturated  bromine  water,  then  with  barium  hydroxide 
solution,  and  after  removing  barium  with  carbonic  acid 
and  concentrating,  testing  for  dihvdroxyacetone  by 
Deniges'  method  (this  J..  1909,  219).  but  "the  author's 
protein-nitrous  acid  reagent  (see  this  J.,  1910,  584) 
remains  the  most  convenient  one  for  the  recognition  of  this 
aldehyde.— J.  H.  L. 

Dried  yeast  as  lading  stuff.     Kellner.     See  XIXa. 

Patents. 

Fermented    beverages  ;      Manufacture    of    .     E.     W. 

Kuhn.     London.     Eng.     Pat.     18,216.    Aug.     0.     1909. 

Addition   to   Eng.    Pat.   4022.   Feb.   29,    1908   (this  .J.. 

1908,  820). 
A  ram  or  plunger  is  mounted  on  the  top  of  the  fermentation 
vessel,  or  in  a  separate  easing  connected  therewith.  The 
piston  of  this  ram.  or  the  ram  itself,  slides  within  a  cylinder 
in  which  it  is  subjected  to  such  pressure  that  the  ram 
protrudes  into  the  fermenting  vessel,  which  is  completely 
filled  with  the  liquid  to  be  treated.  The  piston  may  he 
operated  by  water-  or  air-pressure,  or  by  other  means 
such  as  a  hand-operated  screw  device.  The  parts  in 
contact  with  the  liquid  are  preferably  made  of  silver  or 
provided  with  a  coating  of  some  inert  material.  The 
ram  may  be  constructed  to  fit  the  fermenting  vessel  and 
to  have"  such  a  stroke  that,  after  fermentation  is  ended. 
the  outlet  valve  may  be  opened  and  piessure  applied  to  the 
ram  to  discharge  the  yeast  and  sediment.  The  fermenta- 
tion is  effected  at  a  pressure  determined  according  to  the 
nature  of  the  liquid  under  treatment.  In  the  case  of  beer, 
it  is  unnecessary  to  exceed  a  pressure  of  10  atmospheres,  but 
with  wines,  a  higher  pressure  (up  to  about  20  atmospheres) 
is  required. — L.  E. 

Beverages  ;    Manufacture  of  .     E.  W.  Kuhn,  London. 

Eng.  Pat,  ls.218.  Aug.  6,  1909. 
Claim  is  made  for  a  process  of  manufacturing  beverages, 
in  particular  from  any  alimentary  liquid  capable  of  being 
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fermented  up  '<>  -  per  cent,  of  prooi  spirit,  Fermentation 
1 1 it \  Im  carried  out  in  any  suitable  vessel  provided  with 
ni.au-  tin  exerting  pressure  mi  tin-  containod  liquid,  and 

tniageou.il>    in    apparatus   of   the    kind    described    m 
,i  i:ms   this  J  .  1908,  820)  .  I"  fore  fermenta- 
tion  begins,   however,   tin    pressure   mu\    be    produced   in 
tin-    fermentation     vessel     bj     means    of    the    apparatus 

"U. I    in    Eng,    r^i      18,210   uf    190!)   (sec    precei 

abstract)      The  pressure  is  increased  during  fermentaf 

In  the  carbon  dioxide  evolved.      Vgein,  the  liquid  may  be 
aerated  before  fermentation,  and  tin'    fermentation  bi 
whilst  ihr  liquid  is  mil  subjected  to  pressure,  tin    pressure 
being  applied  t.u  the  completion  of  the  fermentation.     The 
liquid  i-  tilii  red,  and  the  let  mi  ntation  arrested  by   iterili 
tion.  whilst   tin-  liquid  i-  subjected  to  the  same  pros 
as  that  applied  during  fermentation.     A  suitable  apparatus 
fur   tin-   sterilising   operation    is   described    in    Eng 
i   1907    il, i-  J.,  litis.  764).  -  I..  E. 

trtun  of  temperana  -  .  V..  W.  Knlui. 
I... u.l. hi.  Eng.  Pats.  18,219,  Aug,  6,  1909;  22,269, 
-    [It.  30,  1909  .    ami  771,  Jan.  II.  1910. 

A  «.n  imiii  of  nmlt  (t.g.,  231b.  per  barrel)  is  mashed 
at  a  temperature  of  say  145  153  !•'.  m  the  usual  way, 
the  weight  of  mall  being  determined  according  '*>  the 
required  amount  of  fermentable  matter  to  l»-  produced  : 
tlir  wort  is  then  boiled  t< >  prevent  further  diastatic  action. 
Anothei  quantity  of  malt  (e.g.,  15  lb.  per  barrel)  is  mashed 
with  water  at  a  temperature  oi  say  175  185  I',  bo  thai 
the  diastase  ran  only  exert  its  liquefying  ami  di  rtrin- 
producing  properties.  The  worl  thus  obtained  is  united 
willi  tin-  Hrst  Mint,  the  whole  being  boiled  in  the  ordinary 
»i\  with  tin'  required  amount  of  hops,  [f  malt,  under- 
modified  owing  to  insufficient  germination,  is  used,  the  fol- 
lowing procedure  is  advantageous:  '1'hr  won  from  the  first 
saccharifying  operation  is  boiled  with  the  required 
amount  of  malt  Hour,  or  the  latter  1-  boiled  with  water; 
thr  liquid  obtained  is  cooled  i"  say  I T * i  I-'..  ami  mixed 
with  a  sufficient  amount  of  malt  extraol  which  has  been 
previously  heated  to  tin-  same  temperature  fox  a  few 
minutes.  The  operation  is  completed  according  to  the 
method  previously  described.  The  wort  is  fermented 
in  a  closed  vessel  ;  the  carbon  dioxide  formed  thus  prod in  ■<  - 
pressure  which  maintains  the  gas  in  solution  ami  causes  it  to 
combine,  in  the  nascent  state,  with  the  special  substances 
introduced  int.,  the  wort  by  tin-  method  of  mashing; 
tin-  pressure  is  maintained  between  2  ami  ."i  atmosphere* 
rding  to  tt»-  nature  of  the  n  .,t.  When  fermentation 
is  complete,  thr  liquid,  containing  less  than  tin  per  nut. 
of  alcohol,  is  suitably  cooled  to  a  low  temperature.  The 
finished  product  is  received  in  .asks  or  drawn  in  bottles 
under  isobarometric  conditions.  The  bottles  may  be 
subsequently  submitted  t,,  pasteurisation. — L.  E. 

on  .-   Systi  m  '•'  treating  liquids  tl>mii>i  tht  pr\ 
,./    — .     S.   W.   Parkhurst  ami   B.    I1.   West,   Marlow. 
Bng.   Pat.  29,534,  Dec.   17.   1909. 

A  "  xox-alcoholti  beer"  i.e.,  a  beer  containing  not 
more  than  'J  per  rent,  of  alcohol  is  obtained  bj 
arresting  the  primary  fermentation  of  the  wort  at  tin 
desired  stage,  either  by  chilling  the  liquid  to  say,  :i_  I'.. 
.  pasteurising  it  at  say,  1 IV  K. ;  thr  liquid  is  kepi  at 
the  abnormal  temperature  for  Bay.  a  week,  by  which 
time  practically  the  whole  of  tin-  yeast  is  deposited  at 
the  bottom  of  the  vessel  :  a  shorter  time  will  suffice  if  the 
subsequent  process  of  filtration  is  sufficiently  efficient  t.. 
remove  any  suspended  yeast.  The  liquid  is  filtered, 
whilst  at  the  abnormal  temperature,  to  remove  all  ti ai 
of  yeast  and  thus  prevent  any  danger  of  secondary 
fermentation.     I..  E. 

■  ragi  -  .     Jfoi  ufa  tun    of   -       .      V. 
-I.    Boult.    London.     From    Dr.    Wahl,   Chicago.     Eng. 
Tat.  30,181,  Dec.  24,  1909 
1\  order  to  produce  a  fermented,  hopped  beverage,  such 

as  beer,  that  Bhall  not  be  liable  to  betCOme  cloudy  when 
exposed  to  low  tempt  ratines,  the  wort  is  boiled  with  hop 
tupulin  separated  from  the  remaining  |>arts  of  tie-  hops 
by  tearing  and  -m-ening.      The  fermented  wort  i-  treated 


.ii    i  temperature  below    i.~>    r..  with  .,    olution  ol  tannic 

acid,    preferably    extraoted    li 'I,,'    Leaves    and 

i  i  In-  hops  by  treatmi  at  with  water  or  with  a  saot  bi 
s, , biiion.     if  desired,   the   lupulin   may   bo  added   to  tin' 

Worl    or    the    I I     in    a    ,  old    ,  oil, lit an, I    al 

manufacture  subsequent   to  thai   ,.t   boiling   the  wort. 
hi    instead  "t  adding  lupulin  separately,  an  aqueous 
or  saccharine  extrai  t  ,,t  i  atirc  bop    may   bt   addi  d  I 
cold    wort   oi    beer,   Binoe   the   tannii    aoid,    when   added 
to  the  cold  liquid,  accomplishc  ition  ,,f  the 

substances  thai  cause  the  oloudiness;   oi  again,  the  wort 
be  hopped  in  the  ordinary  way  with  entire  bops,  the 
col.l   woii   ,,,    l.. .  i    being     ubsequently   treated   with   the 

solution   oi    iai .Mi.l      In   any   case,   the   quantity   of 

tannii   acid  employed  Bhould  l„     al   lea  t, about  0-01 
cent,  of  the  weigh!  of  liquid  undei  treatment,     I.  E 

Alcohol  from  distilia  — . 

ii    i ..  C.   I..  -I.  i  hrei  be  k,  i  Ireat   '  irimsby.     Eng.   Pal 

U77.  Feb.   in.   I 

Tin.  fermented  »"i  t  is  heated  to  ah.  , 
phere  of  carbon  dioxide  ;  a  curn  nf  ol  the  same  im-  is  then 
passed  through  the  wort  to  remove  the  alcohol,  and  heating 
is  continued  until  the  temperature  reaches  170  P.  The 
mixture  of  carbon  dioxide  and  alcohol  vapoui  i-  pawed 
through  any  usual  form  of  closed  condenser  where  the 
alcohol  is  collected,  the  carbon  dioxide  being  returned 
to  the  msm  1  containing  the  wort  ;  the  cycle  of  operal 
is  continuous  until  practically  all  the  alcohol  has  been 
colic,  ted.      I..  E. 

Laclosi  .    Manufactun  of  a  preparation  of    — 

■■,:;..     i    iming  ah,  beer,  W.  J.  Methuish, 

Glasgow.     Eng.   Pat  9083,   April    It.   1910. 
Sweet  whey  is  treated  with  acid   material,  heated, 
filtered,  ii.  ordei  ',,  remove  tic  proteids,  any  remainii 
being  separated  by  mechanical  means.     'Die  liquid  is  then 
evaporated  to  a  syrup,  oi   to  such  a  degree  thai  l.,> 
crystallises  out   on  cooling   and   standing,  ••,    it    may  l» 
evaporated  to  dryness.     Tli,'  product   may   be  i 
or  m  ci injunction  with  other  sweetening  ,>>  colourii 

for  the  purposes  rel I  to  in  Eng.  Pats.  13,528  ol 

and  1269  of  1909  'this  .1..  1909,  255,  538).     L.  E. 

Brewing;    Art  of  J.  Schneible,  Weehawken,  N.J. 

i    S    Pat.  961,539,  June  I  i.  1910. 

Is  the  ordinai\  process  ,,f  h,,p  boiling,  with  a  -hoit  period 

of  boiling  the  h,,p- icompletely  extracted,  whilst  with 

ing  period  of  boiling,  undesirable  albuminoid-  arc 
i e, 1 1 —ol ved  ;  moreover,  boiling  the  bops  with  the  w.ut 
permits  Demotion  oi  il„  hop  tannin  principally  on  the 
desirable  soluble  albumin  of  the  malt  with  it-  consequent 
I..--,  and  again.  I  cilain  uiio 

III  the  present  process,  part,  or  preferably,  all  of  the  hi 
are  cooked,    usually   for   two   hours   or   more   litlur   with 
part  of  the  malt    mash,  or  with  the  raw  b,  il 

such  be  used.       I  h.    in.,-li  is  then  mixed  with  tie   ordin 
malt  mash  before  conversion  of  the  starch. — L.  E. 

Distillery flop ;  Reducing    — to  dry  feed,    E.A.Hoffmann, 

i  ,  nikfort.  Ky.     U.S.  Pat  965.521,  .Inly  I'll.  1910 
Tin:   slop,   as    it     is     formed     in    the     distillery     -till,     i 
separated    into    thick   and    thin   slop.     The    thm    -lop    i- 
heated   to   boiling,   and    created    with   sufficient    alkaline 
sub  tarn  e  i,,  i  oagulate  it.     The  thick  slop  ami  tl 
thin    -lop  an-    then    mixed     together,    filtered,   ami    the 

ited    -olid-    ,!'  led.—  I..   E. 

Organic    material-.      Method 

aqueous    liquid*    [distiller*'     -'••/. :.      EL     M.     mian. 

Louisville,   Ky.     U.S.    Pat   961  -■    1910. 

|i,-i  ii  i.Ki-.'s  -|,.p.  having  an  acid  reaction. 

luble  salt   of   iron,   whereby   f>art   of   ; 

,,,■  material  is  coagulated.      1 

and  ft vered  by  filtration  :    the  acid  liltrate  ,-  treated  with 

a    second    portion    of    the    soluble     iron     -alt.    and      then 

neutralised,  the  second  coagulum  ol  albuminous 
materials  now  obtained,  being  -  pat  <'■■<■  M  before. — L.  E. 
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M'lliod     of    cultivating .      K.     Krois     and 

P.    Ringhoffer.     Rrel     Addition,  dated   March  in.  1910. 
to  Fr.  Fat.  368,333,  May  23,  1906  (this  .'..  1906,  1062). 

In  preparing  the  culture  medium,  beet  juice  treated  with 
suitable  (nitrogenous  ami  mineral)  nutritive  substances, 
or  a  mixture  of  beet  juice  and  molasses  (the  proportion  of 
ly,  6  pet  cent.),  or  a  mixture  of  beet  and 
juices  wiili  molasses,  is  submitted  to  acidification, 
sterilisation,  and  filtration. — 1..  K. 


Yeasts;     Process   and   apparatus  for   separating   inferior 

-   from    normal .     0.    Selg    and    C.    Guntnun, 

First  Addition,  dated  March  9.  1910.  to  Fr.  Pat.  39(1.869. 
Not.  28,  !908  (this  J.,  1909.  619). 

The  apparatus  previously  described  is  modified  in  that  the 
reversible  tube  contained  within  the  upper  and  lower 
vessels  is  replaced  by  a  cock  fitted  in  the  neck  connecting 
rhe  two  vessels,  and  a  tube,  exterior  to,  and  connecting 
the  vessels  .it  their  upper  parts.  A  cock  is  intercalated 
between  the  upper  part  of  this  exterior  tube  and  the  upper 
vessel.  When  the  cocks  are  opened,  the  heavy  normal 
yeast  descends  into  the  lower  vessel,  displacing  water 
which  carries  with  it  the  lighter,  inferior  yeast  through  the 
exterior  tube  into  the  upper  vessel. — L.  E 

Alcohol  from  stained  :    Manufacture  of .     H.  Simonin 

and  J.  Jean.     Fr.  Pat.  412,956,  May    13.  1909. 

The  seaweed  is  first  washed  with  fresh  water,  and  then 
treated  with  sufficient  phosphoric  acid  to  produce  an 
acidity  of  20  gnus,  of  free  phosphoric  acid  per  litre.  The 
mixture  is  submitted  to  saccharification  for  2 — 3  hours 
under  a  pressure  of  2 — 3  kilos.  The  liquid  is  then  neutra- 
lised with  calcium  carbonate,  and  filtered,  the  filtrate  being 
fermented  and  distilled. — L.  E. 


B,,r  . 


Procotx  rind  apparatus  for  pasteurising . 

Loew.     Fr.  Pat.  413,848,  Mar.   19,  1910. 


('.  H. 


The  apparatus  includes  a  cylindrical  box,  on  the  top  of 
which  is  arranged  a  series  of  seven  water-cisterns  having 
perforated  bottoms.  The  bottles  of  beer  are  placed 
upright  in  a  bottle-holder  which  rotates  slowly  inside  the 
box  and  in  juxtaposition  with  its  cylindrical  w  all.  As  the 
holder  rotates,  the  bottles  are  subjected  to  showers  of 
water  from  the  cisterns,  the  temperatures  of  the  water 
from  these  cisterns  being,  21°,  32°,  49°,  60°,  49°,  32",  21°  C, 
so  that  the  temperature  of  the  bottles  is  raised  gradually 
to  60°  C.  (the  pasteurising  temperature)  and  lowered 
gradually  to  the  ordinary  temperature  ;  the  bottles  are 
submitted  to  the  temperature  of  60°  C.  for  more  than  half- 
an-hour,  one  revolution  being  completed  in  an  hour.  The 
bottles  are  then  removed,  a  fresh  set  being  substituted 
and  submitted  to  the  same  cycle.  The  cisterns  are  in 
communication  with  each  other,  so  that  there  is  a  mingling 
of  water  from  the  central,  hottest  cistern  and  from  the 
two  end,  cold  cisterns,  in  the  intermediate  cisterns.  The 
vlindrical  box  is  so  divided  that  the  water  that  falls  at 
a  temperature  of  60°  C.  is  kept  separate  from  the  rest ; 
it  is  heated  afresh  and  pumped  back  to  the  cistern  from 
whence  it  came.  The  water  from  the  other  cisterns 
is  pumped  back  into  the  cisterns  delivering  water  at  a 
temperature  of  32   < '.  —  L.  E. 

Bacteria  cultures  ;    Process  /or  enriching .     Ixjloff  and 

Mayer.     (,ci.   Pat,  223,757,  May  30,   1909. 

i',\s  containing  bacteria  (<.;/..  masses  of  casein 
containing  lactic  acid  bacilli)  are  introduced  into  a  con- 
ttity  of  nutrient  medium  (r.ri..  milk)  in  which 
the  mass  does  not  dissolve,  trai  which  i-  sufficiently  great 
to  induce  the  diffusion  of  the  decomposition  products 
which  might  prevent  the  further  development  of  the 
bacteria.— T.  F.  B. 

Maturing  process  and  apparatus  tlurefor.  Process  of 
purifying  spirits  and  apparatus  therefor.  J.  E.  Carroll, 
London.  U.8.  Pats.  968,832  and  968,833,  Aug.  30, 
1910. 

See  Eng.  Pat.  19,348  of  1908;  this  J.,  1909,  849.— T.F.B. 


Separating     potassium     compounds    [from     *uga> 
molasses,  mnasse.  etc.],     Fr.  Pat.  413.(177.     Set    Wll. 

Adhesivt    and   coating    material    [from    ijeast],     Ger.    Pat. 
224.443.     See  XVII. 
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Mile;     The    enapnes   occurring   in nnd   their   origim 

J.    Wohlgemuth  and  M.   Strich.     Sitzungsber.    Konigl 
Preuss.  Akad.  Wiss.,   1910,  520—524. 

The  authors  find  that  human,  cows',  goats',  rabbits',  and 
guinea-pigs'  milk  all  contain  a  peptolytic  enzyme,  this 
being  ascertained  from  experiments  in  which  the  milks 
were  mixed  with  glycyitryptophane  solution  and  incubated 
under  toluene  for  24  hours  ;  in  every  ease  free  tryptophane 
could  be  detected  in  the  mixtures  at  the  end  of  this  period, 
whilst  other  experiments,  in  which  boiled  milk  was  used, 
yielded  negative  results.  When  milk  is  curdled,  the 
enzyme  remains  in  the  curd.  The  authors  are  of  opinion 
that  the  enzymes  of  milk,  particularly  diastase,  are  for 
the  greater  part  a  product  of  the  activity  of  the  mammary 
glands.  A  part  may  be  derived  from  the  blood,  but  the 
milk  generally  contains  at  least  100  times  as  much  diastase 
as  the  blood.  Cows'  and  goats'  milk  do  not  contain 
diastase,  but  it  is  present  in  dogs",  rabbits',  and  guinea- 
pigs'  milk,  dogs'  milk  containing  the  most  and  guinea-pigs' 
the  least.— W.  P.  S. 

Cocoanut  oil  ;    Short   method  for  detecting  and  determining 

in  butter  nnd  margarine.     H.   S.  Shrewsbury  and 

A.   W.  Knapp.     Analyst,  1910.  35,  385—392. 

The  method  is  based  upon  the  solubility  of  the  predomina- 
ting fatty  acid  of  cocoanut  oil  (lauric  acid)  in  a  mixture 
of  alcohol  and  water.  Five  grms.  of  the  filtered  fat  are 
saponified  with  20  c.c.  of  glycerol  sodium  hydroxide 
solution  (100  c.c.  of  AT/10  sodium  hydroxide  solution  with 
500  c.c.  of  glycerol)  and  the  resulting  soap  solution  washed 
with  the  aid  of  exactly  200  c.c.  of  boiling  water  into  a 
separating  funnel,  and  treated  with  5  c.c.  of  dilute  (approxi- 
mately 7  A7-)  sulphuric  acid.  The  funnel  is  vigorously  shaken 
for  a  minute,  and  allowed  to  stand  for  5  minutes,  after 
which  the  aqueous  layer,  containing  butyric  and  other  acids 
soluble  in  water,  is  drawn  off.  The  insoluble  fatty  acids 
in  the  funnel  are  dissolved  in  50  c.c.  of  methylated  spirit 
(sp.  gr.  0-822  ;  90  per  cent,  of  alcohol  by  weight)  and  the 
solution  heated  until  it  just  boils,  a  piece  of  pumice  being 
placed  in  the  flask  to  prevent  bumping.  In  the  meantime 
36  c.c.  of  cold  water  (15°  to  17c  C.)  are  placed  in  the 
separating  funnel,  and  immediately  the  alcoholic  solution 
boils,  it  is  poured  into  this  water.  The  mixture  is  next 
poured  back  into  the  flask,  and  after  being  rotated,  is 
again  returned  to  the  funnel,  where  it  is  shaken  for  half  a 
minute,  and  allowed  to  stand  for  three  minutes,  for  the 
insoluble  fatty  acids  to  separate  Finally.  70  c.c.  of  the 
alcoholic  solution  are  drawn  off  and  titrated  with  Y/10 
sodium  hydroxide  solution,  with  phenolphthalein  as 
indicator.  The  following  results  were  thus  obtained  with 
pure  triglycerides: — tributyiin,  0;  trilaurin.  176; 
trimyristin,  51:  tripalmitin,  16;  tristcarin,  6;  and 
triolein,  65  c.c.  Cocoanut  oil  gave  a  value  of  163,  whilst 
14  samples  of  pure  butter  of  known  origin  gave  figures 
ranging  from  23'6  to  312,  the  average  being  27-7.  The 
fat  from  cream  gave  a  value  of  30.  and  lard  3  yah' 
1.1-7.  so  that  the  method  would  readily  detect  the  presence 
of  "nut  lard"  in  lard.  A  butter  with  an  average  vi 
2S  gave  the  following  results  when  mixed  with  various 
proportions  of  cocoanut  oil: — with  5  pet  cent..  330; 
with  15  per  cent.,  380;  with  25  per  cent.,  500;  and 
with  50  per  tent.,  80  c.c  In  the  calculation  of  the  pro- 
portion of  cocoanut  oil  in  test  mixtures  the  results  were 
all  too  high  by  about  5  per  cent.  Whereas  a  butter  con- 
taining 20  per  cent,  of  cocoanut  oil  may  give  a  Keichert- 
Mcissl  value  falling  within  the  limits  recorded  for  genuine 
butter,  the  authors'  process  will,  it  is  claimed,  detect 
such  an  addition  with  certainty.     The  method  also  gives 
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good  results  in  the  determination  of  coooanut  oil  i 

ine,  and   will   be  Found  of  use  in  the  examinat 

-.imi  i  ■  I •     in  which  the  Reioherl  value  suggests  thi   pn 
of  more  than  lo  per  oent.  ol  bid tci      I     v  VI. 

d;    Influenci   ,,j     --   mi  tin  quality  "i  eheee*   o» 
ili,  Cheddar  type.     C.   F.    Doane,     l.s.   Dept.  ol 
Bureau  of  Animal  Ind.,  1910,  Mull.  123. 

I  m  authoi  reports  on  the  manufacture  of  a  large  Dumber 
of  samples  ol  cheese  c.f  the  Cheddar  type,  prepared  with 
whej  "i  different  degrees  of  aciditj  and  kept  in  oold 
Btorage  at  various  temperatures  and  for  varying  periods 
Marks  were  given  t"  the  «nppl«  by  competent  judget 
f»»r  flavour,  texture,  colour,  and  make-up,  and  the  t ota) 
were  tabulated  with  reference  to  the  acidity 
of  the  several  samples,  The  author  concludes  that  : 
(1)  Tih,  hieh  a  development  of  Lactic  acid  injures  the 
flavour  as  well  as  the  texture  of  the  eurd  :  (2)  Hie  develop 
Dent  of  arid  in  the  matted  ourd  exoludfis  gas  and  bud 
taints  and  dues  not  injure  the  flavour  and  texture: 
(8}  Cheese  with  high  aoid  content  should  be  put  into  cold 
storage  as  early  as  possible  to  minimise  the  bad  effort 
of   the  a.id.— O.  R. 


Flour .     SterUitation   of lor  «.«    in   experimentt   on 

panaru    fermentation.      V     .1.     J.     Vandevelde.     Bull. 
Boa  Chun.  Belg.,  1910,  24.  328    x<7. 

\\  an  endeavour  to  obtain  sterile  flour  for  use  in  the 
investigation  of  panary  fermentation,  the  author  has 
made  a  number  of  experiments  with  various  sterilising 
agents.  Be  has  not,  so  far.  discovered  any  means 
of  sterilising  flour  without  completely  destroying  the 
characteristics  of  the  gluten.  By  treating  the  Mom  with 
a  mixture  d  chloroform  and  dimethylketone,  it  was  found 
that,  after  the  removal  of  the  latter  substances,  tin-  Hour 

still  fermented  when  mixed  with  sterile  water;  in  this 
instance,  the  organisms  present  wen'  identified  as  BaciUi 
neeenterieue  vuTgatve.  Formaldehyde  was  also  found 
to  be  useless  for  sterilising  Hour  unless  the  treatment 
was  earried  out  at  a  temperature  of  US  c.  •  in  tins  ease, 
however,  the  gluten  was  completely  altered  and  such 
quantities  of  formaldehyde  remained  in  the  flour  that  the 
latter  would  not  ferment  even  when  inoculated  with 
organisms   capable   of   producing   fermentation. — W.  P.  S. 

Cocoa  :    Determination  of  nhtll  in  .     F.   Filsinger  and 

W.  Botticher.     Z.  offentL  (hem.,  1910,  16,  311—312. 

The  authors  have  examined  the  method  of  Hotation  in  a 
solution  of  calcium  chloride  of  known  strength  suggested 
by  Goske  (this  J.,  1910,  369).  The  tests  were  made 
on  samples  of  reputable  commercial  cocoa  powders  and 
also  on  roasted  Anba  cocoa  nibs  carefully  picked  free  from 
shell  and  on  known  mixtures  of  ties  with  cocoa  shell.  The 
results  show  that  the  separation  is  by  no  means  complete, 
e.g..  an  equal  mixture  of  shell  and  nib  yielded  by  the 
Qoske  method  only  19-li  per  cent,  of  shell  (by  Kilsimjer- 
elutriation  method  ."ili  per  cent. i  'The  correction  recom- 
mended of  subtracting  0  per  cent,  as  the  mean  unavoidable 
shell  content,  leads,  especially  in  cases  ,>t  very  pure  cocoa 
powders  to  quite  impossible  results.     B.  G.  MoL. 

Yeast;  Ihied as  //.     0.  Kellner.    Deutsch. 

Landwirtschaftl.      Presse,     1910,     Nr.     53.     Woch.    f. 
Bran..  1910,  27.  109. 

Siresr  were  ted  dailj  with  76D  grins,  of  hay  ami  300  grms. 

of  dried  yeast.  It  was  found  that  90-9  pea  ■cut.  of  the 
■  protein  .md  the  whole  of  its  non-nitrogenous  con- 
stituents weie  absorbed.  The  animals  showed  no  ill- 
effects  from  the  yeast  and  the  author  concludes  that  it  is  a 
readily  digestible  food  of  particular  value  ,,n  account  of  the 
large  proportion  (43  per  cent.)  of  protein  which  it  contains, 

— R.  I.,  s. 


Influence  of  tin  nulhod  of  C'dturt  on  the  morphological 
and  physiological  condition,  of  yeaet  cells.  Henneberg. 
Sec  XVIII. 


Food   product*    lorn  like. 

\.    '  haronnat,    Puteaux,    Franci       Eng     Pat.     IT. on:;, 
duly  21,   1909. 

Eattv   mattei    art   removed  from  germ      i  when 

or  other  cereals,  bj  extraction  with  ethei  or  bj  mechai 

pressure.     The  germs  are  then  roasted  and 

tor  pn- pai  ,i  ige,  or,  when  ground,  ma}  bo  emplt 

in    making    bread,    biscuit  .    porridge,   etc.     The   grou 

roasted  germs  max    also  be  mixed   with      ■ s   butti 

and  pressed  into  tablet        W.  P.  S. 

Wheat    fur   flour-milling    purposes,     Treatment    o)       — . 

i      \\     Chitty,    Dover,  and    U.   Jago,    London.     Eng. 

Pat.  22,434,  Oct,  2,   L909 
I  he  wheat  is  treated  in  a  suitable  nmiii'j  apparatus  with  a 
dilute  solution   of   phosphoric   acid    prepared    bj    m 
1   part  of  phosphoric  acid  of  sp.  gr.   l-l.j  with  To  parts  ol 
wafer.     The    wheat    should    receive    and    absorb    about 

I  per  cent,  of  its  weight  of  the  dilute  in  id.  It  is  ad\l  al.le 
not  to  grind  the  wheat  until  24  hours  have  elapsed  after 
the  treatment,  and.  if  the  wheat  be  subsequently  washed, 
such  washing  should  not  be  carried  oul  until  the  phos- 
phoric   arid    III.    Iiccii    thoroughly     ah-ollicd     l,\     the    wheat 

ten  per  cent,  solutions  of  calcium  acid  phosphate,  potassium 
acid  phosphate,  magnesium  acid  phosphate,  or  magnesium 
sulphate,  or  mixtures  ol  the  suns  may  i»-  employed  instead 
oi  the  phosphoric  acid.— W.  P.  B. 

II  I,, at, a  itock  and  flour;  Treatment  "I  '  W. 
Chitty,  Dover  and  W.  Jago,  London.  Eng  Pat*  23,839, 
(let.  18,  1909,  and  8948,   M"il  13,  1910. 

Whkatkn  stock  and  flout  are  submitted,  while  in  s 

of  agitation,  to  the  action  of  a  current  ol  that 

the  temperature  of   tin-  wheat   or  Hour  is  raised   to  ■'    point 

exceeding    1 1"   I'.,    bu!    nol    above    -'1-   I'     The    H 

thus  treated,  or  thai  obtained  from  the  wheat,  is  mixed 

in    suitable    proportions    with    other    floui     used    in    I. nail 

making.  Wheat  may  also  bi  treated  with  -team  so  that 
us  temperature  is  raised  above  212  V..  and  then  mixed 
and  ground  with  other  wheat.  -  W.  P.  S. 

Wheat  and  other  granulans  nr  leguminous  products;  Im- 
proving  the    quality   of   which    have    not    been     well 

harvested  or  have  been  damaged.  L.  Froment,  Lagny, 
France.  Eng.  Pat.  29,866,  Dec  21,  1909. 
Wheat,  etc.,  that  has  been  harvested  in  a  condition  of 
excessive  humidity,  or  that  contains  excess  of  moist  m< 
.in.  to  storage  in  damp  places,  or  that  has  acquired  a 
permanent  strong  odour,  is  incorporated  with  .">  -20  |-  r 
cent,  of  disintegrated  peat,  the  mixture  being  allow,  d  to 
stand  for  10-  16  days.  The  peat  absorbs  excess  of  mois- 
ture and  the  objectionable  odour,  and  disinfects  the  grain. 
The  mixture  is  subsequently  conveyed  to  a  suitable 
bolting  machine  in  which  the  grain  is  separated  from  the 
|K-at.  The  latter  may  be  regenerated  by  spreading  it 
out  m  the  open  ail  and  stirring  it  from  time  to  time. — L.  E. 

Fhur-    M  a  n  a  in,/ a  r,   or  treatment  of  B.   I.   Levin, 

Manchester.     Eng.   Pat  3073,   F<  b    IS    1910 
"  Semolina."'  or  othei   granulated  constituent   ol   whi 

is    dried    and    in  d    with    a    quantity    of        liq 

phosphorii    acid  "  ;    the   mixtun  nd,   and 

a  ,|,„,i.     |i,  anite  amounts 
,„.,!  ;,,,.   .   .  nheat  during  the  grim 

or  mixing  process.     W    P.  5. 

If  Hi  and  other  I 

,:  .     V.  Henri,  A.   Helbronn  r,  and   M. 

,,.     First    Addition,  dated   Mar.    I,    1910, 
...  Ft.  pat  100,602,  Mar.  2,  1909   this  I..  I!"".'.  I""1 
liquid   to  be  sterilised   bj    the  prooees  described  in 
thi    original  specification  [lot.  eit.)  is  introduced  at 
lower  part  of  a  rotating,  funnel-shaped  drum,  the  - 
of  which  are  corrugated.     The  liquid  rises  up  the 
of  the  drum,  owing  to  centrifugal  action,  and  is  collected 
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at  tlu'  upper  edge  of  the  drum  by  means  of  a  channel  or 
oil*'  ami  conducted  to  suitable  vessels  in  which  it  is  stored. 
The  liquid  i-  submitted,  during  its  passage  up  the  sides 
of  the  dram,  to  the  action  of  ultra-violet  rays  proceeding 
mercury  vapour  lamp  suspended  m  the  drum,  and 
water  are  thrown  on  the  outer  surface  of  the  drum 
in  order  to  cool  the  liquid  during  the  treatment, — W.  1'.  S. 

Alimentary   product 'resembling    whol     milk:    Pro 
obtaining  an irom  skimmed  mill:.     W.   Mehrdorff. 

'        Pat,  413.3911.  .Mar.  8.   1910. 

lted  milk  is  concentrated  in  Bteom-jacketed  pans 
until  about  25  per  cent,  of  the  water  present  has  been 
evaporated.  The  liquid  is  then  cooled  rapidly,  filled  into 
bottles,  and  sterilised.  The  bottles  arc  sprayed  with 
cold  water  as  they  are  taken  from  the  steriliser.  To 
prevent  the  development  of  a  cooked  flavour  in  the  milk, 
tlie  latter  may  be  treated,  before  and  after  the  concen- 
tratiiu  process,  with  suitable  quantities  of  a  solution 
i. miauling  mono-calcium  phosphate,  sodium  carbonate, 
and  calcium  citrate. — \V.  P.  S. 

Cofftt  brrrinfree  from  caffeine  ;   Process  of  obtaining  . 

L  Kl'  in.  Second  Addition,  dated  Mar.  4.  1910.  and 
Third  Addition,  dated  March  .">.  1 910.  to  Fr.  Pat.  409.700, 
Nov.   11.  1909  (this  J.,  1910.  779  and  837). 

( 1 1.  Coffee  berries  are  first  treated  with  a  cold  alkaline 
solution  of  the  composition  described  in  the  original 
specification  (lor.  at.)  and  are  then  transferred  to  a  drum 
where  they  arc  submitted  alternately  to  the  action  of 
steam  and  of  hot  alkaline  solution.  The  berries  are  finally 
washed,  dried,  and  roasted.  (2).  An  apparatus  is  des- 
cribed  for  carrying  out  the  modified  process  described  in 
the  Second  Addition.  It  consists  of  a  vertical  boiler 
provided  with  a  stirring  device  and  mounted  above  a 
furnace.  The  alkaline  solution  employed  in  the  process 
is  heated  in  this  boiler  and  means  are  provided  for  allowing 
either  the  steam  generated  or  the  hot  alkaline  solution  to 
pa-s  into  the  drum  containing  the  coffee  berries  under 
treatment.  Provision  is  also  made  for  the  supply  of 
water  to  the  drum  for  the  purpose  of  washing  the  treated 
berries.— W.  P.  S. 

Coffn    berries   free   from   caffeine    or   containing    but    liltle 

caffeine;    Process    for    preparing .      Kaffee-Patent 

Akt.-U-..     Fr.    Pat.   412.92.3.   Feb.  22.    1910. 

<  Ink  hundred  kiln-,  of  coffee  berries  are  sprayed  with  about 
12  kilos,  of  10  per  cent,  ammonia  solution,  and  arc  then 
agitated  with  30  litres  of  hot  water.  The  caffeine  dissolved 
from  the  berries  is  removed  from  the  surrounding  liquid 
by  means  of  carbon  tetrachloride  which  is  passed  through 
the  liquid  and  siphoned  off  continuously  until  caffeine  is 
no  longer  extracted.  The  remaining  solvent  is  then 
removed  by  distillation,  and  the  mixture  of  coffee  lurries 
and  liquid  i-  evaporated.  Th<>  moist  berries  are  next 
dried  at  a  temperature  of  from  00°  to  70°  C.  and  roasted 
in  the  usual  manner.  The  treatment  with  ammonia  may 
In-  replaced  by  subjecting  the  berries  to  the  action  of  an 
electric  current  before  or  during  the  extraction  of  the 
caffeine,  by  employing  pressure  during  the  extraction,  by 
the  use  of  acetic  or  sulphnrons  acids,  oi  by  the  use  of 
ethyl  a.etate  as  a  solvent.  These  methods  may  lie 
employed  alone  or  simultaneously.    -\V    P.  S. 

Sterilisation   of  mill:  and  other  liquid  food  used 

for  medicinal  uml  rurgical  purposes,  serums,  and  thi  ///■•. 
V.  Henri  and  A.  Helbronner,  Pan-,  and  M.  von  Recfc- 
linghausen,  Bas  Meudon,  Frame.  F^iur.  1'at.  834, 
•  Ian.  12.  1910.     Under  Int.  Corrv.,  March  2.  1909. 

See  Fr.  Pat  100,602  of  1909;  tin-  .1..  1909.  1060.— T.F.B. 

Butter;    Process  for   making .     A.    Witte.    Hamburg. 

Eng.    Pat    1713.   Jan.   24.    19111. 

Fr.  Pat.  410.820  of  1909;  this  J..   1910.  836.-    W.I'.S. 

Molted  food ;  Making—  8.  Felix,  Dresden,  Germany 

U.S.   I'at.  968,841,  Aug.  30,   1910. 

I'    I'at.  3(12.773  of  1906;  this  J.,  1906,  774.—  T.  F.  B. 


Seducing  distill*  ry  <lop  to  dru  feed. 
8a    XVI 11. 


U.S.    Pat.   965.521. 


XIXb— WATER  PURIFICATION  ;  SANITATION. 

Council   [ M «•«//(   tonka]  :    Distinction  of  by  hydrog 

sulphide.     E.  Stephan.    Betonu.  Eisen,  1910,9.22—24. 

The  author  describes  an  investigation  of  the  cause  of 
failure  of  the  concrete  covering  of  some  sewage  tank.-. 
Although  in  the  sewage-water  a  strong  smell  of  hydrogen 
sulphide  was  perceptible,  no  trace  of  this  compound  could 
be  detected  in  the  atmosphere  of  the  sewage  tanks,  which 
was  also  free  from  sulphur  trioxide,  but  contained  carbon 
dioxide.  The  outer  layers  of  the  defective  concrete  were 
so  soft  that  they  could  readily  be  removed  by  a  powerful 
jet  of  water  :  the  firm  concrete  beneath  was  of  a  brownish 
tint.  A  considerable  portion  of  the  lime  in  the  decom- 
posed concrete  was  in  the  form  of  calcium  sulphate,  but 
small  quantities  of  calcium  hydrogen  sulphide  were  also 
present,  indicating  that  the  decomposition  was  caused  by 
hydrogen  sulpiride,  the  calcium  sulphide  formed  at  first 
becoming  ultimately  converted  into  sulphate.  The  author 
recommends  the  application  of  a  coating  of  tar  to  the 
concrete  after  the  latter  has  hardened  to  some  extent  and 
is  thoroughly  dry.     (See  also  Chambers,  this  J..  1910.  647.) 

— A.  S. 

Patents. 

Sewage  and  other  waters  ;  Apparatus  for  purification  of . 

L.  G.  Lautzenhiscr  and  C.  P.  Chandler.  Assignors  to 
De  W.  A.  Slemmer,  S.  C.  Ward,  and  W.  K.  Reese,  jun.. 
Los  Angeles,  Cal.  U.S.  Pat.  966,026,  Aug.  2,  1910. 

The  apparatus  includes  a  flume  or  trough  having  a  smooth, 
continuous,  imperforate  bottom,  and  sets  of  electrodes 
supported  therein.  The  cast-iron  electrodes  extend  in 
planes  parallel  to  the  length  of  the  trough  ;  of  the  two 
sets  of  electrodes  (cathodes  and  anodes),  one  set  is  pro- 
vided with  an  electrode  portion  consisting  of  copper  in 
contact  with  the  iron.  Means  are  provided  for  supplying 
sewage  at  one  end  of  the  trough  :  a  cross  board  extends 
transversely  of  the  otherend  of  the  trough, and  is  separated 
from  the  bottom  to  form  a  discharge  outlet.  A  weir 
adjustable  vertically,  adjacent  to  the  cross  board,  is  pro- 
vided for  controlling  the  level  of  the  sewage  in.  and  the 
normal  discharge  from,  the'  trough.  A  discharge  gate, 
hinged  to  the  cross-board  and  extending  downwards 
to  the  bottom  of  the  trough  is  provided  for  closing  the 
discharge  outlet,  means  also  being  provided  for  opening 
this  discharge  gate  by  hand. — L.  E. 

Sterilising  agents  ;  Process  and  apparatus  for  the  production 

of for  usi  in  sterilising  or  purifying  water  and  other 

liquids.     M.  P.  Otto       Fr.  Pat.  413.296."  March  5,  1910. 

The  apparatus  consists  of  a  turbine,  a  dynamo,  and  a 
mixing  tank  or  the  like.  The  turbixe  is  driven  by  the 
water  under  treatment  and  in  turn  actuates  the  dynamo. 
The  current  from  the  latter  may  be  used  for  generating 
ozone  or  for  lighting  mercury  vapour  lamps.  The  water, 
after  it  leaves  the  turbine,  is  treated,  as  it  enters  the 
mixing  tank,  with  the  ozone  or  is  subjected  to  the  ultra- 
violet rays  emitted  by  the  lamps. — W.  P.  S. 

Liime-wuti  r  ;      Apparatus    for    the    preparation    of    rl 

saturated  for  list    in  purifying  water.    Farbleder- 

H'erke  S.  Marx  und  Sonne.  Fr,  Pat.  413,346,  March  7, 
L910. 

A  I..WKK  of  filtering  material  is  packed  in  a  space  between 
two  perforated  plates  fitted  across  a  vertical  tank  ha 
the  shape  of  an  inverted  cone,  at  a  short  distance  above 
the  bottom.  Wat'r  is  admitted  into  the  space  below  this 
filter  layer  and.  as  it  rises  in  the  vessel,  mixes  with  milk- 
of-lime  introduced  through  a  pipe  ending  in  a  perforated 
-piral  just  above  tin-  upper  perforated  plate.  The  wafei 
tints  Iki  ome-  saturated  with  calcium  hydroxide  and  the 
clear  solution    is   drawn   off  from   the   to])  of  the    vessel. 
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Rods  are  fitted  to  the  perforated  plates  90  that  they  may 
be  lifted  when  it  is  necessary  to  flush  out  the  ve 
itudge  cock  is  provided  al  the  bottom.     W.  P.  S. 

/>...  Schulke    and    Mayr.     Gci      Pat.    224,812, 

Maj   12,  1008.     Addition  to  G<  i    Pal    18 10,  Feb.  17. 

1906. 

Ir  was  shown  in  the  main  patent  thai  the  disinfecting 
power  of  phenol  and  it-  derivatives  is  increased  bj  the 
addition  i>f  oxalic  acid.  Claim  is  now  made  t"i  the  use 
ortho-oxalic  acid  esters  <.t  phenols  as  disinfectants. 
■  ■  esters  have  the  advantage  of  being  only  very  slightly 
hygroscopic  and  of   possessing   high   melting   points.     In 

aqi ii-  solution  thi  \  dei  ompose  into  ox  ilii  acid  and  the 

.ponding   phenols.     A.  S. 

Purifying  liquids  [water,  ttc.]  I"/  electricity;  Ipparatus 
— .  H.  B.  Hartman,  Pit!  bni  I  S.A.  Eng. 
Pat  1461,  Jan.  19,  1910. 
Tnn  specification  describes  control  mechanism  for  use 
with  the  apparatus  described  in  0.8.  Pat,  961,313  of  1910 
(tlii-  •!..  1910,  -"'14).  for  automatically  making  And  breaking 
tli--  electric  current  when  the  liquid  i-  turned  on  and  "IT. 

— T.  F.  B. 

Purifying  liquid*  [miter,   etc.]  I>h   electricity;    Appa 
for  — .     H.    B.    Hartman.   Pittsburg,    O.S.A.     Eng. 
Pat   Ilii'-'.  Jan.  19,  1910. 

8KB  O.8.  Pat  951,313  of  1910  :  this  J.,  1910,  51  1.     T.  F.  B. 

Water;   Process  and  appara  '        ifying 

— .     W.  K.  Richardson.     Fr.  Pat.   112.960,   Feb.  22, 
1910. 

Sxe  Bus.  Pat  3969  of  1910  :  this  J.,  1910,  1032.    T.  F.  I'.. 


Preparation    of    cupric    dimethanaldisulphite.     Fr.     Pat. 
412,954.     Set    vi  1. 


XX.— ORGANIC   PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

es ;     Alkaloid    content    ol .     P.    Van 

Leeraum.  Koninkl.  Akad  van  Wetensch.  Amsterdam, 
Wisk.  en  Natk.  _fd.,  1910.  19.  II"  136,  I  hem. 
Zentr.,  1910,  2.  666     667. 

The  author  determined  the  alkaloid  content  of  leaves  of 
Cinchona  succirubra  and  ft  Ledgeriana.  using  I  normal 
living  leaves,  (2)  fallen  leaves,  and  3)  leaves  which 
had  been  protected  Emm  the  light  for  a  long  time.  The 
fallen  leaves  and  the  leaves  protected  from  light  invariably 
contained  more  alkaloid  than  normal  living  leaves  .  hence 
the  alkaloids  must  he  regarded  not  as  assimilation  products, 
but  as  waste  products  formed  in  the  leaves  oi  othei  organs. 
The  author  also  found  that  no  migration  of  alkal 

ves  into  the  stem  of  the  plant  taki  -  plai  ■■       V  s. 

Pyrola    [Pyrola    rotundifolia,    !..  \  :     Tl     glucosidt    of   tht 

round-leaved .     A.   Fichtcnholz.     .1.   Pharm.  ('him.. 

1910.  2.  193—203. 

\\  alcoholic  extract  of  the  plant  gave  on  evaporation  a 

sympy  residue  which,  on  being   purified   with   basic  lead 

,;■■  and  extracted  with  ethyl  acetate  yielded  crystal] 

arlmtin  which  contained  a  small  amount  of  methylarhutiu. 
The  quantity  of  the  glucoside  in  the  fresh  plant  probably 
doesnotexceed  I  percent     The  plant  also  contain-  sui 
invertase,  and  emulsin,  but  the  quantity  of  the  enzymes 

i  small  that  even  after  -low  and  imperfect  dryii 
the    plant,    the   amount   of  arlmtiu   and    sucrose    obtained 
was  only  slightly  les-  than  that  obtained  from  the  fresh 
and  undried  material.     In  winter  the  plant  contain-  about 
three  times  as  much  sucrose  as  it   do  growth  ha- 

started.  indicating  the  use  of  the  sugai  a-  b  food  reserve. 


line,  tlo   mustard  oil  >>r  wall  decotn. 

U  .  Schnoidi  i      Annalen,  1910, 
375.  •JtiT     254.     IS',-  this  J.,  1909    106  and   i  104 

A  siioict  summary  of  the  medicinal  lie  wallflowet 

l  hi  irai  I  hetri)  ii    given.     The    authoi 

th    oheirolini    obtained  from  .    ml  is  a 

inn -lard  ml.  .    Ih  lo.  a  i  Inn | .,  .  1 1  .\  I  nn  I  Ii  vl-n  1 1  ihoiie. 

('ll1S(),,cil,,(ii,  i  ii .  \    i     s         -i  i. 

hoted.  with  etl thiol  appai  a 

I  present  to  the  extent  ol  26  pei  cent.     Afterwards 
oaken    with   ether   and 
hydroxide  solution,  and  the  i  thereal  p  rtii no  titrated, 

'il line  with  -one    oil 

The  latter  is  separated  by  Bhaking   th    n   idue  with  0 ■•"> 
i»  i  cent  aulphui ii  50      60   ('..  when  the  ohi 

.ii    ..lie-,  and  1 1 1 1 .  i  ing.     Th   fill  rate  i    I  reated  «  il  b 

ol    iinnionnini   sulphate  and   the  oheiroline   taken   ii  1 1  with 

ether,  the  ethereal  -  ctracl   being  dried  by  digc  tion  with 
potassium  carbonate.     About  M>  to  1-7  |«  r  cent  ol  pun 

obeiroli tan  be  obtained  from  wallflowei   Beeds  by  this 

method',  and  about  1-3  per  cent  from  th  i    ysimum 

arkansamum.  The  substance  cry-ialli---  from  ether  oi 
methyl  alcohol  in  fine,  colourless,  odourless  prisms,  m.  pt. 
r,  is  C.,  and  distils  at  200  C(  at  3  mm.  without  decom- 
position, tine  part  will  dissolve  in  70  part  oi  h 
50  C  When  hydroly-ed  with  sodium  bydroxidi  il 
decomposes  quantitatively  into  hydrogen  sulphide, 
carbon  dioxide,  and  y-aminopropylmethylsul] 
i  II ,  sii._,-!('H,,i,.\H._,.  This  hygroscopic  base,  m.pt  it  <'.. 
i-  easily  soluble  in  water,  giving  &  strongly  aUnline  solution. 
The  hydrochloride  melts  at  146  C.  Under  the  action  of 
methyl  iodide,  the  base  is  converted  into  the  methiodide  of 

t  hylauiiiio|iiop\  Imethyl-nlphone.  m.  pt  160        162 
C.     The  melting  point  of  this  methiodide  was  previously 
given,  through  an  error,  as  I s:{    c.  (this  J.,   1909,   106 
The   .Y-lien/i.\l  derivative  ol   th     i    i  from 

water  in  fine  needle-,  m.pt  102    C.     When  oxidised  with 
boiling    potassium    permanganate    solution,    the    hydro- 

[i    oi   i he   i'i  >>   nil.    hi.  thylsul 

i.    ai  id.   rll  /mi. a  ii.  rii  ,  COOH,  n.    pt  105    C. 
Oxidation  with  ruming  nitric  acid  -  methylsulphonic 

acid.  The  treatment  erf  eheiroline  with  varying  proportione 
•  ■I  mercuric  oxide  gives  rise  to  substituted  ureas,  Its 
reaction  with  alcoholic  ammonia  indicates  th  p 
of  an  isothiocyanate  grouping.  Stethylmercaptan  .1.-- 
-olved  in  a  solution  ol  sodium  i  thoxide  was  tn  ated  with 
■  lnomoprop\  lphthalimide.  with  the  production  oi 
y-phthaliminopropylmethybnilphide,  m.  pt  69  60  C 
Under  the  successive  action  of  caustic  alkali  and  acid, 
this    i-    hydrolysed    to    y-anunoprDwlmethyWlplride,    a 

lj  basic  liquid,  b.  pt  I7n  ('.  Severn 
methyl  derivatives  of  this  were  prepared  and  are  described, 
and  a  thiourea  »as  also  mad..  Oxidation  of  this  base 
converts  it  into  Y-aminopTopylmethylsulphone,  which  is 
also  produced  by  the  hydrolysis  ol  oheiroline.  The 
synthetic  base  was  treated   with   carbon   bisulphide,  and 

mercuric     chloride     illotniann'-     niu-tai.l      oil      reaction), 

with  the  final  formation  of  oheiroline.     F.  Shdn. 

al  oils  and  •plants  mod 

Study  of .     Ko urc- Bertram!  lil-.    Wiss        ind.    Ber. 

von  Roure-Bertrand  HI-.   1910,  [3],  1.   W    68     Chem. 
Zentr..  1910,  2.  735    -736. 
Tin:  character-  are  givi  bus  -ample-  of 

Hower  oil.  .lava  patchouli  oil,  oil  of  .1/.'./'." 

'/.  ylang-ylang  oil  from  Mayotte.  and  oil  of  Andre*- 

_  ■  <         I  M  \.  S. 

..  .      E.   Tassilly.      '/.. 

...ten.  Apoth-Vei  .  1910,  48.  358    359. 
i  ommoh    adulterants    ol     ylang-ylang     oil    are 
turpentine,  cocoanut    >il  and  other  nonvolatile  oils  and 
petroleum.     The  leaves  sometimes  sprayed  with 

..ii.- and  then  the  whole  is  distilled.      Bj 

.  sharp  odour,  and  its  density,  i 
power  and  refractive  ind  minished.     The  pi 

of  alcohol  .an  be  ascertained  by  Bhaking  the  oil  with  water 
and  api.hin-   the  iodoform    test    to  the  latter.      Fats  are 

d  in  that  the  ..il  leave-  a  spot  ,,f  fat  when  evaporated 
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from  paper.  The  residue,  after  distilling  the  oil  in  steam, 
should  not  be  mare  than  about  5  pi  i  cent.  Petroleum  is 
not  acted  .>m  by  sulphurii  acid,  which  destroys  the  other 
constituents.  The  author  also  states  that  a  synthetical 
yiang-yians  * >t  1  i-  (bund  i n  the  market  which  is  i  qual  to 
tin-    natuial    product.-  J.  ('.  C. 


Jasmin*    oil;    St  m*    m  n-   ■  '•    <  I   essential . 

F.  Elte.     i  hrm.-Z.it..    1910.  34.  912. 

Jasmin  ill   i*  found   to   contain   p-cresol  ami  goanio). 

—i.e.  c. 


'ml  oil  , 


Determination  of  small  quantities  ol  - 
J.  A.  Brown.      Analyst.  1910.  35,  392 


-396. 


The  method  described  is  an  extension  of  that  devised  by 
Cripps  and  the  author  (Analyst.  1909,  34,  519)  for  the 
determination  of  the  volatile  substances  in  spices.  A 
weighed  quantity  of  the  spice  is  heated  in  a  U-tube.  which 
is  connected  with  a  combustion  tube  (containing  copper 
oxide)  heated  in  an  ordinary  combustion  furnace.  The 
products  of  combustion  are  collected  in  absorption  tubes  in 
the  usual  way.  and  from  the  amount  of  carbon  dioxide  (and 
thus  carbon)  obtained,  the  percentage  of  volatile  oil  in  the 
spice  may  !>e  calculated.  The  U-tube  is  made  from 
tubing  }  to  |  inch  in  diameter,  and  is  supported  in  an  air- 
bath,  in  which  is  a  thermometer.  From  1  to  2  grins,  of 
carraway  (No.  40  powder)  or  4  to  5  grms.  of  cinnamon 
(No.  60  powder)  are  placed  in  the  tube  and  kept  in  position 
by  means  of  asbestos  wool.  When  the  combustion  tube 
is  hot  enough,  the  air-bath  is  heated  at  100°  I',  until  all 
moisture  has  been  expelled  by  the  current  of  air  (freed  from 
carbon  dioxide)  which  is  aspirated  through  the  apparatus. 
The  temperature  is  then  slowly  raised  to  130°  to  140°  C. 
in  the  case  of  carraway  ;  or  to  150°  to  160°  C.  for  cinnamon, 
and  the  air-.bath  kept  at  that  temperature  for  15  minutes 
after  all  signs  of  mistiness  have  disappeared  from  the  part 
of  the  tube  before  the  combustion  tube.  The  percentage 
of  oil  in  the  spice  is  then  found  by  multiplying  the  weight 
of  carbon  by  100  and  dividing  the  result  by  a  factor  for 
the  particular  spice  (80  for  cinnamon  and  81  for  carraway). 
These  factors  represent  a  figure  closely  approximating 
the  average  percentage  of  carbon  found  in  several  samples 
of  the  two  essential  oils,  the  cinnamon  giving  values 
ranging  from  790  to  80-7  per  cent.,  average  79-98.  and 
the  carraway  values  of  79-9  to  82-6.  average  80-9  per 
cent.  Experiments  showed  that  no  decomposition  of  woody 
fibre  or  extractive  substances  took  place  during  the 
expulsion  of  the  volatile  oil.  but  in  the  case  of  older  samples 
of  spices  a  slight  amount  of  volatile  matter  apparently  due 
to  resinified  oil  was  expelled.  Thus,  a  sample  of  carraway 
a  year  old  yielded,  after  being  heated  at  98°  C.  until 
odourless.  0-35  per  cent,  of  volatile  matter  at  130"  to  140°  C, 
whilst  another  sample  three  years  old  yielded  1-87  per  cent. 
The  following  results  show  the  total  amount  of  volatile 
matter  taken  as  "  essential  oil  "  obtained  by  the  combus- 
tion mi  thod  and  also  the  volatile  products  left  afti  i  drying 
the  samples  at  98c  C.  in  the  analysis  of  representative 
commercial  samples  : — 


Spice. 


'[  i .1  ;il  essential 

oil  by 

combustion 

method. 


"'  Essential  ..il  "     !■:>■-. -html  oil 
after  drying  nt    I  by  acetylene 
98    '  method. 


Carraway,  "  Finest 
Dutch 
„    ''Dutch" 
"  Finest 
Hogador" 
Cinnamon,         Old 
sample  in 
QoUiB 
„     Old      sample 

in  chip- 
„     Ground 


per  cent. 

.ge    I  - 1 
S-27 

1-17 


0-37 

0-21 

0-53 


per  cent. 


0-O8 
0-12,  0-18 


0-06 

II-U7 


per  cent. 


■97 

:i-56 


— C.  A.  M. 


or- production   in   China.      '/..   angew.   Chem.,    I910J 
23,  1676. 

\ tDlXG  to  ..  customs  return  the  camphor  production 

in  China  was,  in  1907.  27,198  pikulsi.  w.  132.379  cwt.)  ol 
2,168,047  Haikwan  tads  (£285.460),  and  in  1908  onlj 
15,246 pikulsi.w.  (18,150  cwt.) of  1,005.297  H.t.  (£13 
Tic  export  fin  the  same  two  years  was  25,798  P.  i.  w. 
(30.712  cwt.)  .t  2.057,475  H.  "t.  (£273,540),  and  13,071 
P.  i.  w.  (15.562  cut.)  ,.f  850,135  H.  t.  (£114,540).  s,,-i 
ami  climate  in  China  are  favourable  to  the  growth  of  treat 
tm  camphor,  and  if  systematic  planting  were  adopted  the 
industry  might  lie  considerably  increased.  In  some  of  the 
inland  provinces  there  are  large  quantities  of  camphor 
laurels,  which  yield  nothing  because  the  inhabitants  mc 
ignorant  of  their  capabilities.  Every  rise  in  the  price  of 
camphor  in  Europe  will  bring  more  Chinese  camphor  into 
the  market. — J.  T.  D. 


Camphor  and  phenol;    Freezing-point  curvt     lor   mixtures 

of .     J.   K.   Wood  and  J.  J).   Scott.     Chem.   Soft 

Trans..    1910.   97,   1573—1578. 

It  is  known  that  mixtures  of  phenol  with  small  proportions 
of  camphor  are  liquid  at  the  ordinary  temperature,  and 
remain  liquid  even  on  cooling  to  temjieratures  much  below 
the  freezing  point  of  phenol.  The  authors  have  examined 
a  large  number  of  mixtures  of  the  two  substances  in 
varying  proportions,  and  from  the  results  have  constructed 
the  complete  freezing-point  curve.  The  latter  consists 
of  three  distinct  branches  ;  the  middle  portion  of  the  curve 
passes  through  a  maximum  at  -  18-6°  C,  corresponding 
to  a  compound  containing  equimolecular  proportii 
of  camphor  and  phenol.  There  are  eutectic  points 
at  40-35  per  cent,  of  camphor  (  -  30°  C),  and  70-12  per 
cent,  of  camphor  (— 32c  C'.).  Some  of  the  mixtures  can 
often  be  greatly  supercooled  without  freezing  ensuing. 
Some  of  the  experimental  results  are  shown  in  the  following 
table  :  — 


Camphor 

Freezing 

Camphor 

Freezing 

Camphor 

Freezing 

point. 

1 

point. 

point. 

percent. 

'  C. 

per  cent. 

•c. 

per  cent. 

'C. 

0-00 

+  40-3 

34-50 

-    3-0 

70-12 

—    32-0 

4-53 

+  37-5 

40-35 

—  30-5 

76-58 

+    29-5 

9-42 

+  34-2 

44-90 

-23-6 

81-07 

+    67-5 

14-86 

+  29-7 

49-99 

-  20-4 

84-72 

+    88-0 

20-31 

+  25-0 

55-80 

—  20-0 

90-65 

+  128-0 

25-40 

+  16-1 

61-51 

—  20-1 

94-06 

+  151-0 

30-31 

+    5-0 

64-12 

— 19-0 

100-00 

+  174-5 

—A.  S. 

Qeratiiol  and  liruilool;    llnloyfn   derivatives  of  .    J. 

Dupont  and  L.  Labaune.  Wiss.  u.  ind.  Ber.  von 
Route- Bcrtrand  fils.  1910.  [3],  1,  42—48.  Chem.  Zentr., 
1910.  2,  734—735. 

By  the  action  of  phosphorus  trichloride  on  a  benzene 
solution  of  geraniol  or  /-linalool,  in  presence  of  potassium 
carbonate,  at  0: — 5"  C.  in  each  case  good  yields  of  the 
chloride,  rl0Hl7CI.  b.  pt.  <MC— 96c  C.  at  6  mm.,  are 
obtained  ;  this  chloride  is  also  produced  by  the  action  of 
hydrochloric  acid  gas  on  the  alcohols.  A  corresponding 
derivative  "1  </-linalool  could  not  be  prepared  by  either 
method.  Geraniol  and  ./-  and  {-linalool  when  treated  in 
warm  toluene  solution  with  hydrobromic  acid  gas.  all 
yield  'in-  same  bromide,  C,0H,7Br,  b.  pt.  102c— 103=  C 
at  6  miic.  sp.  gr.  11460  at  15-  C,  n  ,;  -1-507,  which  is 
npticiilh  inactive,  and  decomposes  when  distilled  at  at- 
mospheric  pressure.  The  chloride  derived  from  geraniol  is 
converted  into  linalyl  acetate  when  treated  with  potassium 
acetate  in  presence  of  toluene.  The  bromide  from 
geraniol  or  d-  or  /-linalool  yields  geraniol  ethyl  ether  by 
the  action  "i  sodium  ethylate  in  presence  of  alcohol, 
whilst  by  the  action  of  silver  oxide  in  presence  of  petroleum 
spirit,  it  is  converted  into  .'-linalool.  Geraniol  ethyl 
ether  prepared  by  the  action  of  ethyl  bromide  on  the 
sodium  derivative  of  geraniol,  boils  at  218°  C.  Linalool 
ethyl  ether  obtained   in   an   analogous   manner  from  the 
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■odium  derivative  ol  linalool  [bed  prepared  h\  tb  rolein  is  - iwhal   Iom  than  bj   thi    nana]  method,  but 

■odium  amidi  i  boils   a,)    102   >  .     (8e<    also  thia  J.,   1910,       the  quantity  i  nallei 

"  16        \-  8  and  ofal  illal  io erted  temperatnn 


Triphenyhtihhu     tulphldt        L.     Kaufmann.     Ber.,      LOOS 
41,  2762     2766, 

li\  _; i iii-,  ol  triphenylstibine  bromide,  prepared  bj  the 
method  of  Michaelis  and  Reese  I  tanalen,  1886,  23;f,  n 
arc  dissolved  in  160  c.c,  ol  a  cold  saturated  solution  of 
ammonia  al  the  ordinary  temperature.  Vftei  filteri 
the  aohition  i-  treated  with  a  current  of  hydrogen  Bulphide, 
with  oontinuaj  agitation,  until  it  becomes  coloured  verj 
faintly  yellow;  the  coloration  disappears  on  vigorously 
shaking  the  solution.  The  crystals  which  separate  are 
ilrainecl  with  t ht-  aid  ft  the  pomp,  washed  with  alcohol, 
and  dried  on  a  ponms  plate.  The  yield  is  about  sit  per 
cent,  of  the  theoretical  Triphenylstibine  sulphide, 
(C«Hj),8b8,  i«  a  white  substance  melting  at  119  L20  C, 
and  deoomposing  at  about  200  C,  It  is  readily  soluble 
in  bensone,  chloroform,  and  glacial  acetic  acid,  less  readily 
in  alcohol  (1  in  120  at  the  ordinal \  temperature,  I  in  1< K i 
on  boiling),  and  with  difficult}  in  ether  and  petroleum 
spirit.  When  tin-  solutions  are  heated,  decomposition 
gradually  takes  piae, -.  with  liberation  of  sulphur.  Dei  om 
position  is  also  caused  '>}  dilute  aeiils.  including  acetic 
acid.       V  S. 

TriphenylstibiM    stilphiil*  .■     Chemical    <ni>t    physiological 
rtiesof         ,  and  its  behaviour  in  tf<  animal  organism. 
L  Kaufmann.     Biochem.  Zcits..  1910,  28,  67—90. 

As    triphenylstibine    sulphide    (see    preceding    abstract) 

readih  ilcrniii|ie«r>,  with  liberation  ol  sulphur,  a  possible 
use    of    this    Compound    as    a    substitute    for    sulphur    as   a 

therapeutic  agent  in  dermatology  suggested  itself,    kccoi 
to   Briason  the  efficacy  oi  a  sulphur  preparation  for  tins 

purpose  is  proportional  to  the  amount  of  sulphuric  acid 
formed  from  it  by  oxidation.  Comparative  tests  nuclei 
similar  conditions,  using  hydrogen  peroxide  solution  as 
oxidising  agent,  showed  that  triphenylstibine  sulphide  is 
mitre  than  100  times  more  effective  than  precipitated 
sulphur  as  an  oxygen-fixing  agent.  Practical  tests  with 
the  antimony  compound  incorporated  r.g.,  with  lanoline 
and  vaseline  as  an  ointment,  showed  that  it  is  superior  to 
precipitated  sulphur  as  a  dermatologies!  therapeutic  agent, 
and  moreover  does  not  cause  irritation  as  the  latter  does, 
probably  owing  to  the  fact  that  in  the  oxidation,  triphenyl- 
stibine hydroxide  is  formed  in  addition  to  sulphuric  acid, 
and  these  then  unite  to  form  the  neutral  triphenylstibine 
sulphate,  (C,Hs),SbS04.  A  few  tests  made  on  the  possible 
Me  of  triphenylstibine  sulphide  for  subcutaneous  injection, 
showed  that  when  used  in  that  manner  it  causes  poisoning. 

—A.  S. 


Acrolein;   Pre piirat ion  of  — — -.     J. B.  Senderens.     Comptes 
rend..  1910,  151,  630—632, 

An'MlSll'M  sulphate  which  acts  ,  atalytically  in  the 
production  of  ethers  and  ethylenic  hydrocarbons  from 
saturated  primary  alcohols  (aee  this  .1..  101O.  1081)  has 
a  similar  effect  in  the  production  of  acrolein  from  glycerol. 
(Alumina  is  not  capable  of  acting  as  a  catalyst  in  the 
formation  of  acrolein),  Potassium  bisulphate  also, 
used  iii  tin1  common  method  of  preparing  acrolein,  acts 
as  a  catalyst  as  well  as  a  dehydrating  agent,  and  good 
yields  ot  acrolein  can  lie  obtained  with  much  smailej 
quantities  of  potassium  bisnlphate  than  arc  ordinarily 
employed.      The  method  reei  nil  mended  by  the  author  l-  as 

follows:  A  mixture  of  250  arms,  of  glycerin  (200  c.c. 
glycerin  of  28°)  and  in  grms.  of  crystallised  potassium 
bisnlphate  is  distilled  in  a  hash  the  vapour-outlet  tula- 
from  which  leads  to  a  U-tube  cooled  bj  melting  ice.  The 
temperature  is  not  allowed  to  rise  abot  e  I  In  < '.  as  indicated 
by  a  thermometer  the  bulb  of  which  is  opposite  the  vapour- 
outlet  Opening.  The  distillation  is  complete  in  ab 
three  hours,  and  130—140  c.c.  of  distillate  are  obtained, 
from  which  34 — 38  c.c.  of  acrolein  can  be  recovered  by 
distillation.  The  aqueous  distillate  can  be  kept  for  a  long 
time  without  appreciable  alteration,  but  the  distilled 
acrolein  is  rapidly  transformed  into  disacryl.      The  yield  of 


I'm  i 

Formic  acid  from  formates ,   U-"',  — • 

1 1     inn. ii .    London.     -  I      bwi  rk<    vorm,    M 

Lucius,  and  Bruning,  Hochsl  on  Maine,  Germany. 
i  a(  Pat.  20,893,  Sept  13,  1909 
It  is  stated  that  it  1-  possihli  to  obtain  uearh  theon 
yields  ot  formic  acid  bj  adding  ■  powdered  formate  al  a 
l.iu  temperature  to  sulphuric  aoid  of  uol  greatei  strength 
than  66  B.  (96  i»r  .cut.  oi  ll.su,>.  mixing  thoroughly, 
and  allowing  the  temperature  to  rise  spontaneousrj  to 
complete  the  convi  nion,  and  then  distilling  ofl  the  formic 
acid,  preferably  in  a  vacuum.  Formi  acid  oi  aboul 
HI  p-r  cent.  Btrengtb  may  be  obtained  by  using  sulphuric 
acid  of  63    15..  whilst  91  per  cent,  for  obtained 

il   66    B.  sulphuric  acid  is  used.      The  use  of  mop    n 

i  rated  sulphuric  ai  id  is  .  ondui  ive  to  dei  ompoaition  al  the 
formic  at  id.     T.  !•'.  B. 

Amide o)  i  i-metliylpropylpropionicacid.  L.  Taub,  Aesignoi 
to  Farbenfabi  vorm,  F.  Haver  and  Co.,  Elberfeld, 
Germany.     U.S.  Pat.  961,386,  June  14.  1910. 

(J./S-MBTKYLPEOPTtPBOPIOKK    acid  is  converted,  by  mi 

ol    phosphorus    trichloride,    into    its    chloride,    which   is 

then  transfoi  med  into  the  amide  by  the  aol I  ammonia 

The  neu  amidi    melts  at  99   C,  is  solubli    in  alcohol  and 
benzene,  and  possesses  sedative  properties.     T.  V.  B. 

Pharmaceutical  compound!       Manufactwt    of  I'     v 

Newton,    London.     From   Farbenfabr.  vorm.    F.    Baya 
und  Co.,  Elberfeld,  Germany.     Eng.  Pat  28,044,  Dec.  I, 
1909. 
See  U.S.  Pat.  961,385  ol  1910;    preceding.     The  isomerii 
amide     ol      5   i  dn-thv  Ipropionie     acid     (m.  pt     127-8 
prepared     in     a     similar     manner,    is    also    claimed.      The 
amides  may  also  be  obtained  bj  i  ondensing  the  hsJuueaiidea 
of  the  carbinols  withalkali-cyano-acetic  esters, saponifying, 
I   and  heating  the  products.  -T.  1".  B. 

Pharmaceutical    products;     Manufacture   of I'-    A. 

Newton.    London.     From   Farbenfabr.   vorm.    V.    < 
und    Co..    Elberfeld,    Germany.    Eng.    Pat.    2S.715, 
Dee.  8,   1909. 
When    phenolphthalein    is    bested    with    akoholatea   of 
alkali  metals  or  of  calcium,  or  with  alcoholic  solutions  of 
alkalis,   new   compounds  are  obtained,   which  arc  eanl] 
soluble  in  water  and  only  slightly  coloured,  and  therefore 
suited  for  us.-  in  medicine.     A  suspension  of  317  pari 
phenolphthalein    in    (>00    parts    of    alcohol    is    added    to  a 
-olution   of   tin   parts  of   sodium   in   0OO   parts  of   alcohol: 
after  sonic  tunc  the  n.u   salt  separates  in  the  form  of  light 
"  pink-ted      <  i  \  stela      I    F.  B 

Pharmaceutical  comj nds,    Manufactm  oj  P.    \ 

Newton.  London.      From  Farbenfabr.  vorm.   I 
und  c,,.,  Elberfeld,  Germany.     Eng.  Pat.  28,719,  .'•      B, 
1909. 
The  artho-oxyraercurii    compound  of  salicylic  anhydride 

inverted  into  readilv  soluble  compounds  by  treatn 
with  salts  of  hvdrocyanii   acid.  of  the  met 

compound  are  stirred  with  a  solution  ol  sodium 

cvanide  dissolved  in  2500  parte  ol  water  until  the  solution  is 
neutral  to  litmus:    it  is  then  filtered  and  It" 

i  .  ,  ompounds   are    said    to    be    vain 

md   especiallj    suitable   for   sub 
injection.       1'.  K.  B. 

Iiercw-u   saliculah  : 

Farbenfabr.  vorm.   F.   Bayei  una 

C„.     i.e.    Pat   224,864,    May    19,    1909.     Addition   to 

-.  Pat  224,436,  April  14,  1909  see  this  J.,  1910,  lo.t,). 

Combouitds  of  mercury  salicykte  similar  tot  bed 

in   tbl  al   patent,  are  obtained   by   employing    in 
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the  process  there  described,  in  place  oi  ammo-fatty  acids. 

such  compounds  a<  have  both  a  basic  and  aoid  character, 

and  are  neutral  to  litmus,  •./..  urea,  dicyanodiamide,  acid 

amides,  polypeptides,  urethanes,  nuclein  salts,  albumii 

albomoees,    and    xanthine    bases.     The    new    compounds 

.  soluble  in  water,  and  are  not  affected  by  alkalis  : 

.  lpitatc  insoluble  mercurj   salicylate  from  their 

k- T.  e.  b. 

Camfihem  ;     Process    for    preparing       — .    Terpinwerk 

G.  m.  b.  H.  Pr.  Pat.  413,282,  May  21,  1909. 
Caxpbshi  i-  prepared  from  pinene  hydrochloride  by  tn  at- 
men!  with  alkali  or  alkaline-earth  hydroxides  in  presi  nee 
of  compounds  which  will  combine  with  water,  such  as 
alkali  <.i  alkaline-earth  oxides.  Eoi  example,  a  mixture 
of  10  parts  of  calcined  soda.  10  parts  of  quicklime,  10  parts 
of  slaked  lime,  and  20  or  30  parts  of  pinsne  hydrochloride 
is  heated  for  some  hours  at  130' — 150  0.,  until  the  cam- 
phene  is  free  from  chlorine,  when  it  is  distilled  off  under 
reduced  pressure;  the  yield  amounts  to  95  per  cent. 
of  the   theoretical  yield.'— T.  F.  B. 

Terpen*    alcohols;    Process    for    preparing .     Terpin- 
werk G.  in.   b.   H.     Pr.   Pat.  113,289,   May  22.   1909. 
Terpknes  are  converted  directly  into  terpene  alcohols  by 

treating  with  aqueous  solutions  of  sulphonic  acids,  thus 
avoiding  the  saponification  of  the  esters  formed  in  the 
known  process  of  treating  teriienes  with  fnttv  acids.  For 
example,  one  part  of  camphene  is  agitated  for  about 
20  hour-  at  IS3— 20°  C.  with  ti  parts  of  a  65  per  cent. 
aqueous  solution  of  toluenesnlphonic  acid  :  15  part-  oi 
water  are  then  mixed  with  the  product,  and  the  isoborneol 
i-  washed,  neutralised,  distilled  with  steam,  and  ciystallised 
from  benzene. — T.  F.  B. 

Albumin-lecithin-saliiu   preparation;    Procesi  for  obtaining 
a .     L.  Haeusler.     Ger.  Pat.  223,876,  Sept.  1.  1908. 

Emulsions  oi  albumin  and  lecithin  are  precipitated   by 

-  ol  several  suitable  electrolytes,  which  interact  to 
form  a  precipitate,  but  which  have  no  action  on  the 
colloids  by  themselves.  The  preparations  may  also  be 
obtained  by  precipitating  the  colloids  together  from 
their  emulsion-  by  means  of  an  alternating  electric  current; 
in  conjunction  with  a  suitable  salt  as  electrolyte.  For 
example.  Inn  grins,  of  casein  and  2  grin-,  of  sodium 
hydroxide  an-  dissolved  in  water  ;  8  amis,  of  lecithin  are 
emulsified  with  this  solution,  and  the  emulsion  is  treated 
successively  with  solution-  of  .',  gj  m-.  of  sodium  phosphate 
and  '■'•  lmmi-.  of  calcium  chloride,  the  precipitate  being 
separated  and  dried  i„  vacuo. — T.  F.  B. 

Uonoiodosqlicylic  acid  or  ,i.  homologuea  .    Process  tor  pre- 

prinn-/ .     M.  Haase.     Ger.   Pat.  224,536,  Dec.   18. 

1908. 

Mono-todo  derivatives  ol  salicylic  acid  or  it*  homologuea 
are  prepared  by  the  action  of  a  solution  of  iodine  in 
I  iodide  solution  on  an  alkaline  solution  of  the 
acid,  the  quantity  of  free  iodine  employed  being  less  than 
that  required  for  tie-  complete  conversion  'it  tie-  acid  into 
the  mono-iodo  derivative.  Ii  i-  preferable  to  cool  the 
mixture  during  the  reaction,  which  occupies  several 
hour-.  Ti"-  mono-iodo-hydroxycarboxylic  acids  are  pre- 
cipitated by  mineral  acid,  and  purified  by  crystallisation 
from  benzene.  When  salicylic  acid  is  treated  according 
to  tic-  above  process,  the  p-iodosalicvlic  acid  COOH: 
OH  :  1=1:2  : 5),  of  m.  pt.  190   C,  i-  produced.-  T.  E.  B. 

Monoiodo-acetyUolicylic  acid;    Process  foi  preparing . 

M.    Haase.     Ger.    Pat.   224,537,    Dee.    is.    1908. 
A     MOMO-lODfi-Ai  KTVLsALiivi.n      acid  is     obtained      by 

|  latins  by  the  u-ual  methods  tie-  monoiodo-salicylw 
(COOH:  OH:  1=1  :2  :  5)     prepared     according    to 
Ger.  Pat  224,536  (preceding).—!.  E.  B. 

lydrides  of  acidylsalicyli   acid        P  preparing 

— .  A.  Einhorn.     Ger.  I'at.  224,844,  .Inly  7.   1908. 

Tiik  carbonii    acid  esters  ol  aoidylsalicylii    acid-  ol   the 
formula.  Acidyl.O.C6H1.COO.COOAlkyl,  obtained   by  the 


action  ot  ohlorocarbonic  esters  on  acidylsalicylic  acids  in 
presence  of  tertiary  bases  such  as  pyridine,  are  converted 
on  warming  into  the  anhydrides  of  the  acidylsalic\  In 
acids.  Acetylsalicylic  anhydride  has  a  m.  pt.  of  85°  C., 
benzovlsalicvlic  anhydride  109° — 111  C,  and  cinnamovl- 
salicylic  anhydride  110'— 112°  C—  T.  F.  B. 

Mercury    chelate;     Process   /ot    preparing    .     .1.    D. 

Ricdcl  A.-G.  Ger.  Pat.  224.!'St>.  .Ian.  22.  1910.  Vldi 
tion  to  Ger.  Pat.  171. 4S.-,.  Jan.  1.  1905  (see  Eng.  I'at. 
11,180  of  1905;  this  •!..  1905,  939). 
1'iki:  mercury  chelate  may  1™-  prepared  by  the  action  of 
slightly  acid  solutions  of  mercuric  nitrate  on  aqueous 
solution-  of  alkali  -alt-  of  cholic  acid.  The  product 
me-  a  clear,  stable  solution  in  a  1  per  cent,  solution  of 
common  salt,  contains  19-6  per  cent,  of  merciirv.  and 
corresponds  to  the  formula  (C24H,sOs)aHg. — T.  F.B. 

Theophylline    oral    piperasine  :     Process    fur    preparing   a 

doubli   compound  oi  easily  folubh   in  water.     Chein. 

W.rke  vorm.  Dr.  H.  Bvk.  Ger.  Pat.  224.981.  Dec.  IS. 
1908.     Addition  to  Ger!  Pat.  214,37ti.  May  4.  190". 

The  soluble  double  compound  of  theophylline  and  pi  per - 
azinc  described  in  the  principal  patent  I  C'.S.  Pat.  919.1111 
of  1909;  this  J..  1909.  5431  can  also  be  obtained  by  tie- 
action  of  less  than  one  molecular  proportion  (but  not  [ess 
than  I  mol.)  of  piperazine  on  theophylline,  either  in 
the  molten  condition  or  in  solution;  in  the  latter  case 
the  resulting  solution  should  be  evaporated  in  vacuo. 
(See  also  Ger.  Pat.  217.020  ;    this  J.,  1910.  452.)— T.  F.  13. 

Methylem   ketones  :~,'Mrtnufacture  of .     P.  A.  Newton. 

London.  From  Farbenfabr.  vorm.  F.  Bayer  und  to.. 
Elberfeld,  Germany.     Eng.  Pat.  19,088,  Aug.  19,  1909. 

See  Ft.  Pat.  409.403  of  1909  ;  this  J.,  1910,  719.— T.  F.  B. 

Thiosinamim  :    Method  for  tin   preparation  of  concentrated 

solutions  of .     W.,  1...  and  E.  A.  Merck.  Darmstadt. 

Germany.  Eng.  I'at.  2H.247.  Dec.  14,  1909.  Under 
Int.  Oon'v..  Feb.  20.  190'.'.  Addition  to  Eng.  Pat.  22,533 
of   1905.  dated   Dec.    12.    1904. 

See  Ger.  Pat.  215,789of  I!'"!' ;  tin.-  J..  1909.  1320.— T.F.B. 

Diagnostic    ami    curative    preparation    [for    tuberculosis]; 

Processes  of  obtaining  a .     \V.  Schultz,  <  harlotten- 

burg.  Germany.|»_Eng.  Pat.  1398,  Jan.  19,  1910. 

See  Ger.  Pats.  223.501  ainlf224.390';  this'J..  1910,  977  and 
1037.— T.  F.  B. 


XXI.— PHOTOGRAPHIC       MATERIALS 
PROCESSES. 

Patents. 


AND 


I  itograph    films;    Process   for    re-utilising   the    band 

supports     of .     R.      \V.     James.      London.     From 

Comp.  Generate  de  Phonographes,  Cinematographes,  at 
Appareile  de  Precision.  Paris.  Eng.  Pat.  14.950. 
June  20.    1909. 

til, o  or  spoili  cinematograph  films  are  treated  by  a  process 
which  will  remove  the  gelatin  without  materially  affecting 
the  supports,  -ueh  as  is  described  in  Eng.  Pat."  14,4"7  of 
I!'"!'  (this  J..  1909,  1327);  the  band  supports  are  then 
re-emiilsilicd  bv  am  suitable  process  (see  Eng.  I'at.  14,039 
of  1909;  this  J..  1910,  373).— T.  F.  B. 

Tims;  Non-inflammable  —  .  especially  for  cinemato- 
graphs. W.  Menkens  and  H. B. Manissadjian.  Fr. Pat. 
413,658.    March    Hi.    1910. 

Non-inflammable  films  may  be  prepared  from  mixtures 
of  cellulose  acetate  with  esters  of  phenol,  cresols,  naphthols. 
etc.  For  example,  a  film  composition  may  consist  of  5 
kilo-,  ol  cellulose  acetate  and  1  kilo,  of  phenyl  phosphate, 
dissolved  in  12  litres  of  acetone,  the  mixture  being  worked 
up  in  the  usual  manner. — T.  F.  B. 
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Dyestutls  used  in  photography  ;  Process  for  lentitising . 

■  i    II    Smith.     Fr.  Pat.  413,822,  Maroh  2,  1910.     Onder 
Int.  Oonv.,  March  3,   1909. 

I m\  wiim   (ally]  thio  nun)  is  an  efficient  sensitisoi  foi 

use  with  dyeatuffs,  in  the  bleaching -out  pn  boto 

mi  conditions,  it  i  flai  ii  acy  i  I  wi  at  j 
tim.  i  ■•■•  it  m  that  ol  anethol.  It  may  he  used  aloni  oi 
in  combination  with  othoi  sensitisers,  and  maj  eithei  be 
mixed  with  the  emulsion  or  with  the  dyestufl  solution, 
or  it  may  be  formed  in  the  emulsion  bj  the  action  ol 
ammonia  on  ally]  mustard  oil.  Ii  is  especially  efficient 
enaitisei  for  Methylene  Blue,  Victoria  Blue,  Erythro 
—iii.  and   Bosin,     T.  P.  B, 

Developing  photographic  plates  by  means  of  thin  layers  of 
developer ;  Process  for  — .  H.  Seemann.  Ger.  Pat. 
221,404,   Dec.    11.   1908. 

Tins  invention,  the  object  of  which  is  to  apply  only  just 
sufficient  solution  to  completely  develop  the  plate  and 
i bus  in  avoid  i  he  possibility  of  over-development,  consists 
in  holding  the  edges  of  the  fllm-side  of  the  exposed  plate 
tightly  against  tin-  rim  of  a  very  shallow  dish,  the  developer 
being  introduced  into  the  space  thus  formed  through  an 
opening  in  the  side  of  the  dish. — T.  F.  B. 

Printing-plates;  Process  (or  producing-  .  E.  Albert, 
Munich,  Germany.     U.S.  Pat  967,876,  Aug.  23,  1910. 

Si      Bog,  Pat  26,934  of  1908  ;  this  J.,  1909,  1063.— T.F.B. 

Films    for    photography;     Proem*   (or    preparing    stnxitivt 

positive  or  negative .      K.   Brandcnberger.      Fr.  Put. 

413,900.  June  .">.    1909. 

Eng.  Pat.  13,328  of  1909  ;  this  J.,  1909,  1223.— T.F.B. 


XXII.— EXPLOSIVES  ;    MATCHES. 

1  powder  .    Oaseous  decomposition  products  of ,  with 

tpectal  reference  to  the  ust  of  Hack  powder  in  coal 

C,    M.  \roung.     Trans.    Amer.  Inst.  Min.   Eng.,   1910, 

637     662. 

A  m  MiiKisuf  sainplis  nf  the  Kin  k  pnv.ilri  used  in  American 
coal  mining  were  cxaiiiinrd.  particularly  in  reference  to 
mine  exploaiona.  The  powder  differs  from  gunpowder 
in  the  use  of  sodium  nitrate  in  place  of  potassium  nitrate, 
with  an  accompanying  change  in  the  proportion  of  sulphur 
and  charcoal.  An  average  of  five  assays  gave  :  moisture 
ti-7.  sodium  nitrate  72-0,  sulphur  11-1.  and  charcoal 
I  ii- 1  per  cent  The  powder  was  fired  under  high  and 
low  pressure  and  also  with  an  admixture  of  coal  dust. 
If  was  found  that  when  tin-d  alone  do  combustible  gast ie 
were  formed,  hut  when  tired  in  the  presence  of  coal, 
especially  of  one  rich  in  volatile  matter,  dangerous  gs 
were  sometimes  produced.  When  an  excess  of  powder 
is  used,  which  is  frequently  the  case,  and  when  more  than 
one  shot  is  tired,  the  explosion  of  the  last  shot  maj  cause 
a  serious  accident,  by  tiritiL'  the  gases  produced  from  pre- 
vious  shots.     In   addition   to   the   danger   of   explosion 

and  to  health  from  the  combustion  products,  the  free  US' 
explosives  tends  to  weaken  the  roof  and   cause  falls  ami 
also  to  shatter  the  coal  and  render  it  less  valuable. — F.  R. 

Patshts. 

Explosive.     W.  t  .  McLaughlin,  Assignor  to  F.  E.  Whitnev, 
Oakland,  Cal    U.S.   Pat  968,389,  Aug.  23.   1910. 

A  mixti're  of  potassium  chlorate,  soot,  sugar,  alcohol. 
a  cereal  paste,  sulphur,  and  aluminium. — F.  R. 

Explosive  :    .1    m  «■  compressed containing  chloraU 

ami    nitrocompounds.     Soc     Franoaiee    dee     Explodfs 
■■  l'romethcc."     Fr.  Pat  413^24,  March  2,  1910. 

The  explosive  consists  of  non-explosive  solid  and  liquid 
ingredients,  which  are  intended  to  be  mixed  before  use 
by  miners,  etc.  The  solid  portion  consists  of  pitassium 
chlorate  (85 — 95  parts',  powdered  aluminium  (3 — 5) 
and  manganese  dioxide  (0 — 12  parts).     The  liquid  portion 


i    composed  ..t   nitrobenzene   (60    so   parU),   petroleum 

20),    and    turpentini     (10     20     i 
ingredients   an    fineh    powdered   ana   intimately    mixed 

and  an-  then  .  omprc    ed   Into  d  dian  i  U  i 

and   tin.  kni       to   mi  et     peoial   requiri  i 

'  i"1 1      '"     "i"  rim] I,  and  the  Liquid  1 1  part  I  poured 

i be  in.     All.  i  .in  ins  in  th ,  tin  .nh 

to  be  placed  in  1 1"  rid  bud  with  a  No.  7  i 

detonatoi      G    W.  Mi  I). 

Explosia  .      I    if  u  So      l  rani  sis.    di  -    Expl 

Promethei         l  i    Pat   113,269,  Mar.  h   i.  1910 
'l"n f.  -obd  pot  i  ion  consist     oi   pot  a    iunj  i  hli  rati     To     BO 
parts),    ferrii     oxide    (0     10)    and    powdered    aluminium 

(5 — 10  parts!.     The  liquid   portion,  forming    LO  | nf 

oi  the  finished  explosive,  is  composed  of  turpentine 
(7 — 9  pari   >  and  carbolic  acid  (phenol)  (1     3  part 

G.  W.  Mi  D. 

Explosives.     M.Delvigne.     Fr. Pat.  413,418, March 9, 1910 

Under  lm.  Conv.,  April  2,  1909. 
It   is   proposed    to    employ    the    sib.  id. is    ..f    the   alkalinc- 
eartbs  as  gubstitutes  loi   iilummiuni.   magnesium,  ailiooii 
and  fcrrosilii  on  as  ingredients  ..t  explosives.     The  follow. 
ing  are  given  as  examples.     Ammonium  nitrate  (80  pai 

and  calcium  silicidc  (20  parts),  and  ammonium  nitrate 
(96    parts)    and    calcium    suicide    (6    parts).      It    ii     -luted 

that  10  vim-,  oi  the  former  composition  will  give  s  Traurl 
block  expansion  of  660 CO., and  that  the  lattei  is  a  safetj 
explosive.     Another    composition    given    is    ammonium 

nitrate  (7S-2  partsl.  trinitrotoluene  (8),  and  calcium 
silicide  (13*8  parts).  This  explosive  is  said  to  gm  ■ 
'l'rauzl  block  test  of  7."."     i       G.  W.  McD 

Smokeless  powders  and  othet  ,                 <>/.i„nl 

indicator  of  th  .  folly  ap/JiraUe 

for  packages  containing  old  erl  J.  C.  E.  Bouchaud- 

Praceiq.     Fr.    Pat    113,821,  June  3,   1909. 

W'hkki:  an  explosive  is  contained  in  wi  II  sealed  cases  it  is 
proposed   Iii  have  a    "  sight  hole       of  glas  ["hi 

surface  of  the  glass  ii  covi  red  with  a  tilm  ol  auj  •  < -u 1 1 •<  < , n>  1 
which  bj  colour  would  indicati    the  presence 

.■I  traces  ol  oxides  ol  nitrogen  in  the  air  of  tl  Part 

of  the  film  is  protected  from  such  action,  and 
as  a  standard  of  original  colour.     (See  also  tin-  J.,  1908. 
901  ;    1909.   1IIH7.    lln.,.)-    <:.  \\.  Ml  D. 


XXIII.-ANALYTICAL  PROCESSES. 

Chromic  add,  ferric  salts,   and   nitrous  acid;    PyrogaBol- 

ethyUther,  a  delicatt  reagent  for .     J.  Meyerfeld. 

i  bem.-Zeit.,  1910,  34.  948 

A  freshly-prepared  -  per  cent  solution  of  pyrogallol- 
dimethyletnei  acts  as  a  very  delicate  reagent  for  the 
detection  ol  chromic  acid,  ferrii  salts,  nitrous  acid,  and 
other  oxidising  agents,  with  which  i>  gives  a  red  or  yellow 
coloration ;  0001 — 0-002  mgrm.  of  chromic  acid  [in  10  i 
may  be  detected  in  this  way.  as  compared  with  0-04 
mgrm,  by  means  of  hydrogen  peroxide  and  ether;  verj 
dilute  solutions  are  preferably  extracted  with  a  fen  drops 
of  chloroform,  to  which  the  colour  is  imparted.  The 
yellow  colour  is  also  given  l>\  a  solution  containing  0016 
mgrm.  of  potassium  nitrite  in  10  cc.  and  with  very  dilute 
(colourless)  solutions  of  chlorine,  bromine,  or  potassium 
permanganate,    but    dilute   solutions   of   nitric   acid   and 

hydrogen  peroxide  give  n loration,  nor  i-  tl. 

affected  by  atmospheric  oxygen.     F.  Sons. 


Magnesium-ammonium    phosphate.     K 
"     KM 


Z.     anal. 


Chen..   1910,  49.  626     596. 

An  investigation  int..  the  methods  of  determination  of 
magnesium  and  of  phosphoric  acid  dependent  ii[>..n  the 
precipitation  of  magnesium-ammonium  phosphate.  <  if  all 
the  substances  examined,  with  the  view  of  having  -' 
and  definite  compounds  "f  magnesium  and  of  phosphoric 
acid     respectively,     crystallised      magnesium      sulphate. 
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[8ept.  3«,  19in. 


MgS04.7H101  and  microooemic  Bait,  S«NH4HPOi,4H,0, 
wen  the  only  ones  tin-  oompoeitioii  of  which  corre- 
sponded accurately  with  their  formulae.  Magnesium- 
ammonium  pKnnjJ>»*«  precipitates  a-  mono-  oi  hexa- 
hydrate  according  to  the  temperature  •  one  changes  into 
the  other  at  47  4s  i '.  in  water,  at  a  rather  higher  tem- 
perature in  a  liquid  containing  magnesium  ami  ammonium 
chlorides  ami  ammonia.  The  solubility  of  the  salt  varies 
according  to  the  mixture  of  hydrates  of  which  it  consists; 
the  solubilities  of  the  two  hydrates  at  different  tempera- 
tures, in  water  and  in  a  solution  of  ammonium  chloride 
and  ammonia  were  determined.  The  hexahydrate  in 
solutions  mm  h  above  18  C,  and  the  monohydrate  in 
-solutions  at  lower  temperatures,  exhibit  a  tendency  to 
decompose,  with  production  of  trimagnesium  phosphate, 
and  aonsequently  with  solution  of  a  larger  amount  of 
phosphoric  acid.  The  ions  Dig  .  nil  .  P04'"  and  HPO," 
lessen  the  solubility  of  magnesium-ammonium  phosphate. 
the  ion  H'  increases  it.  whilst  the  ion  XH,'  in  low  concen- 
tration lessens,  in  high  concentration  increases  it.  in 
Jorgensen's  method  of  precipitation,  or  whenever  the. 
ratio  of  ammonium  hydroxide  to  ammonium  chloride  ;n 
the  solution  is  too  high,  there  is  the  possibility  of  precipi- 
tating magnesium  hydroxide  along  with  the  double 
phosphate.  Moreover,  under  certain  circumstances,  am- 
monium phosphate  may  be  precipitated,  and,  especially 
if  mechanically  enclosed  in  the  double  phosphate  pre- 
cipitate, not  be  completely  converted  afterwards  into  the 
double  phosphate.  The  loss  of  phosphoric  acid  by  vola- 
'tilisation  during  ignition  of  the  precipitate,  which  has  been 
occasionally  remarked  by  many  observers  from  Xeubauer 
•onwards,  is  probably  due  to  the  presence  in  the  precipitate 
of  ammonium  phosphate.  In  Schmitz's  method,  where 
the  solution,  containing  magnesium  and  ammonium 
compounds  and  phosphoric  acid,  is  made  acid,  and  after- 
wards precipitated  by  adding  ammonia,  magnesium 
hydrogen  phosphate  may  be  formed  ;  and  as  this  is  much 
•more  soluble  than  the  double  phosphate,  and  is  not  rapidly 
converted  into  it.  low  results  may  be  given  by  this  method 
if  time  be  not  given  before  filtration  for  the  conversion  to 
take  place.  If,  too,  according  to  Schmitz,  a  great  excess 
of  magnesia  mixture  and  of  ammonium  chloride  be  added, 
the  solubility-product  of  magnesium  hydroxide  may  be 
exceeded,  and  this  substance  be  precipitated.  The  author 
is  working  out  a  method  for  the  accurate  determination  of 
phosphoric  acid  or  of  magnesium,  based  upon  the  results 
contained  in  this  paper.  —J.  T.  D. 

Phosphoric  acid  and  phosphati  -  .   Si  nsitiix  reagi  nts  for . 

6.    Deniges.    Bull.   Soc.   Pharm.   Bordeaux.   May,   1010. 
195.     Pharm.  .1.,  1910,  85.  321. 

The  author  has  prepared  a  series  of  reagents  for  phosphoric 
acid  and  phosphates.  0'5  grin,  of  quinine  sulphate  is  shaken 
with  50  c.C  of  water,  10  c.c.  of  nitric  acid  of  sp.  gr.  1-39  are 
added  and  when  solution  is  complete,  1'*  c.c.  of  ammonium 
nitromolvbdate    reagent    are    introduced    and    the    whole 

■made  up  to  1 1 k »  cc.  (The  nitro-molybdic  reagent  is  made 
by  dissolving   15  gun-,  ol  ammonium  molybdate  in  luke- 

•warm  water,  and  making  up  the  volume,  after  cooling,  to 
100  c.c.  with  water,  then  pouring  this  solution  into  a 
mixture  of  50  c.C  of  pure  nitric  acid,  sp.  gr.  1-390.  and 
50c.  e.  of  water.  I      Similar  reagent-  may  '«•  pie  pared  either 

with  0-5  grm.  of  antipyrine,  or  0-5  grin,  of  strychnine 
sulphate,  instead  of  quinine  sulphate.     That  prepared  with 

antipyrine  becomes  rose  coloured,  then  red  in  about  a  day's 
time,  tending  to  become  yellow  finally.  That  with 
strychnine  becomes  gradually  of  a  picric  yellow  colour. 
These  changes  of  colour,  however,  do  not  affect  the 
delicacy  of  the  two  reagents.  In  preparing  the  antipyrine 
reagent,  the  antipyrine  is  dissolved  in  about  50  c.c.  of  water 
before  adding  the  nitric  acid  and  the  solution  of  nitro- 
molvbdate, while  in  the  case  of  strychnine  sulphate,  the 
Tialt  (0-5  grm.)  is  dissolved  in  20  c.c.  of  water  by  heat. 
adding,  immediately  after,  50  c.c.  of  cold  water,  then 
lo  .<-.  of  nitric  acid  and  10  c.c.  of  the  nit  ro- molybdate 
solution,  finally  making  up  to  100  c.c.  with  water.  A  few 
e.e.  of  the-,  reagi  ni  f ■  r <  ipitate  abundantly  with  a  few- 
drop-  of  very  dilute  phosphoric  acid,  free  or  combined. 
A  few  hundredths  of  a  milligram  of  phosphorus,  in  the 
of  phosphoric  acid,  per  litre   may  thus  be  detected 


by  the  stryohno-molybdic  reagent,  which  is  the  most 
delicate  of  the  three.  In  extreme  dilutions  only  a  turbidity 
us.  These  reagents  are  precipitated  by  tannin  and 
-alt*  of  mercury,  but  the  latter  may  be  got  rid  of  by  cal- 
cination before  testing  for  phosphates.  Arsenic  acid  and 
the  arsenates  likewise  precipitate  the  reagents,  but  in  a  less 
degree  than  phosphates,  but  the  arsenical  precipitate 
obtained  with  the  quino-molyhdic  reagent  is  white,  while 
that   with   phosphate-   becomes  yellowish   very  quickly. 

Colloid  phenomenon  A  new  — in  analysis.  Interact 
ni  colloidal  mdybdic  and  tungstic  acids.  L.  Wohler  and 
W.  Engels.  'I.  Elelrtrochem.,  1910,  16.  H93— 1.97. 
In  preparing  the  molybdic  acid  reagent  for  tin-  determina- 
tion of  phosphoric  acid  by  the  addition  of  nitric  acid  to 
ammonium  molybdate  solution,  a  precipitate  of  poly- 
molybdate  is  first  formed,  which  redissolves  on  adding 
more  acid.  If  the  clear  acid  solution  be  heated  to  70° — 
SO  ('.,  or  in  some  cases,  to  boiling,  a  white  crystalline 
precipitate  of  molybdic  acid  hydrate  separates,  a  fact 
which  is  of  importance  in  those  methods  of  determining 
phosphoric  acid  where  the  phosphomolvbdate  precipitate 
is  weighed  "t  determined  volumetrically  by  dissolving  in 
potassium  hydroxide  and  titrating  with  acid.  The 
phenomenon  appears  to  be  due  to  the  presence  of  tungstit 
acid  (or  ammonium  tungstate)  in  the  ammonium  molyb- 
date, the  precipitate  containing  from  10  to  30  per  cent. 
of  tungstic  acid  according  to  the  conditions,  the  proportion 
being  smaller  the  higher  the  temperature  at  which  pre- 
cipitation took  place  ;  the  precipitate  contains  only  one- 
half  or  less  of  the  tungstic  acid  present.  Experiments 
showed  also  that  a  notable  quantity  of  tungstate  could 
be  added  gradually  to  an  acid  solution  of  ammonium 
molybdate  without  a  precipitate  being  produced.  By 
repeated  sublimation  it  is  possible  to  prepare  molybdic 
acid  practically  free  from  tungstic  acid  and  this  gives  a 
phosphoric  acid  reagent  which  only  yields  a  slight  turbiditv 
when  boiled  for  5—10  mins.  The  phenomena  observed 
are  considered  to  be  due  to  the  formation  of  a  colloidai 
compound  of  the  unstable  hydrosol  of  tungstic  acid  and 
the  stable  hydrosol  of  molybdic  acid.  The  colloidal 
character  of  tungstic  acid  solution  has  long  been  recog- 
nised, and  the  authors  show  that  though  molybdic  acid 
behaves  as  a  crystalloid  with  respect  to  its  definite  solu- 
bility, its  dissociation,  its  power  of  diffusing  through 
parchment,  and  the  acidity  and  electrical  conductivity  of 
its  solution,  yet  it  is  characterised  as  a  colloid  by  its  high 
molecular  weight,  and  its  tendency  to  give  a  glassy  mass 
on  evaporation  of  its  solutions;  moreover  the  solution- 
exhibit  the  Tyndall  effect  and  the  acid  forms  colloidal 
compounds,  r.ij.,  with  gelatin.  Molybdic  acid  may  indeed 
be  termed  a  semi-colloid,  and  its  solution  an  intermediate 
form  between  true  solutions  and  hydrophile  or  emulsion 
colloids.  This  recognition  of  the  colloidal  character  of 
tungstic  and  molybdic  acids  affords  an  explanation  of  the 
fact  that  both  acids  can  be  retained  in  acid  solution,  and 
separate  gradually  on  keeping,  or  "ageing.  "  more  rapidly 
on  warming,  the  tungstic  acid  carrying  down  with  it 
some  molybdic  acid  (which  alone  forms  a  stable  hydrosol). 
owing  to  the  production  of  a  colloidal  compound  of  the 
two  acids.  It  also  affords  an  explanation  of  the  invariable 
contamination  of  commercial  tungstic  acid  by  molybdic 
ac  id.  The-  authors  also  point  out  the  great  probability 
that  the  phosphomolvbdate  precipitate  is  not  a  true 
chemical  compound,  but  an  adsorption  compound  of  a 
crystalloid  with  a  colloid  of  varying  composition,  which 
only  under  definite  experimental  conditions,  attains 
a  composition  represented  bv  the  limiting  formula. 
(NH4),PO«,12MoO,.   -A.S. 

Ammonium     /iho<phttwijtthilot>  .      Precipitation    of in 

presence  oi  organic  acids.     0.  Maderna.     Atti  R.  Accad 

dei  Lincei,  Roma,   1910,  [5],  19.  I..  827—835.     Chem 
Z.ntr..   1910.  2,  761. 

Contrary   to  the-   statements  of   Hundeshagen  (Z.   anal. 
Chem.,  28.   165)  and   Eggerta  (.).  pralrt.  Chem.,  79.   ii". 
tile   author    Muds   that    organic   acids   do  not    prevent    the 
precipitation    of    ammonium     phosphomolvbdate    if    the 
solution  contain-  a  sufficient   quantity  of  nitric  acid.     In 
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ii,,-   ,,f    nitric   a,  ill,   ii   quantitative    precipitatio 

ammonium  phosphomolybdate  can  be  effected  bj    i 

,.i  organ!  me  under  certain  conditions,     Oxalic 

olvea  ammonium  phosphomolybdate  only  when 
rerj  concentrated  solutions,  are  used  and  then  onlj  with 
meal  difficult}  and  with  the  aid  oi  heal  Tartarii  acid 
in  dilute  solutions  haa  no  action  on  the  pho  phomolybdate 
precipitate;  in  concentrated  solutions  il  exercises  a 
reducing    action.     The    compounds    which    are    formed 

between    molybdic   acid,    and    posaiblj    phosph acid 

on  the  one  hand,  and  organic  arid-  on  the  other,  are 
tolerablj  stable;  thej  have  higher  solubility  products 
than  ammonium  phoaphomolybdate,     \  s 

|r«enic  ;   Determination  of .     L-.  L  Krickhaus.     Eng. 

and  Min.  J.,  1910,  90.  357 

Fbom  0-25  to  1  grm.  oi  the  material  to  be  analysed,  and 
9  in  I  grins,  oi  a  mixture  consisting  ol  76  per  cent,  oi  sine 
oxide  and  26  per  cent,  oi  sodium  carbonate,  are  mixed, 
placed  in  a  porcelain  crucible  and  covered  with  ',  in.  ol 
the  zinc  oxide  mixture.  The  crucible  is  heated  foi  16  to 
ii)  min.  in  a  muffle,  at  a  bighei  temperature  than  thai 
required  for  oupelling.  When  cool,  the  mixture  is  stirred, 
and  after  crushing  any  large  lumps,  emptied  into  a  beaker 
with   "in  c.c.  uf  hot    water,  and  heated  nearly  to  limine'   to 

dissolve  the  sodium  arsenate.  The  solution  is  filtered, 
the  residue  washed  with  hot  water,  the  filtrate  and  wash 
iiiLr-  evaporated  to  60  c.c.  and  an  equal  bulk  of  strong 
hydrochloric  aoid  added.  When  cool,  10  c.c.  of  a  20  per 
rent,  solution  of  potassium  iodide  are  added  and  stirred, 
followed  after  a  minute  by  100  c.c.  oi  cold  water.  The 
solution  is  titrated  with  standard  .-odium  tliio.-ulphate.  no 
indicator  being  required,  the  fading  of  the  yellow  coloui 
being  clear  and  sharp.  No  arsenic  is  lost  1  > v  volatilisation 
hut  the  concentration  of  the  solution,  above  mentioned, 
is  essential.  The  presence  of  antimony  does  not  affect 
the  result,  hut  chromium  and  phosphorus  probably  inter- 
fere. Manganese  should  be  removed  bj  oxidising  with 
hydrogen  peroxide  before  filtering.     F.  I! 

Electro-analysis. — Report  ol  Committt-e  (Messrs.  !•'.  S. 
Kipping  {Chairman),  F.  M.  IVrkin  {See.),  <!.  T.  Beilby, 
T.  M.  Lowry,  \V.  .1.  Pope,  and  II.  .1.  S.  Sand).  Brit. 
Isaac.  Set.'  B.  1910.  Sheffield. 
Tiif.  work  on  electro-analysis  has  been  further  elaborated 
daring  the  year  by  the  publication  of  papers  by  F.  Mollwo 
Parkin  and'  \V.  E.  Hughes  (this  J.,  1910,  159),  and  bj 
EL  J.  S.  Sand  (this  J.,  1910,  47).  The  experiments  referred 
to  n  year  ago  (see  this  .1..  1909,  1067)  by  Sand  with  an 
anod'  in  nli  partly  of  glass  and  a  cathode  of  metals,  other 
than  platinum,  have  been  completed  by  him.  and  will  be 
published  shortly.  Satisfactory  result-  for  copper  were 
obtained  with  a  cathode  oi  silver,  and  for  zinc  with  a 
cathode  oi  nickel  in  the  former  case  the  electrolyte 
deposit  may  be  removed  from  the  electrode  by  a  solution 
of  hydrogen  peroxide  in  diluted  sulphuric  acid.  Experi- 
ments on  the  separation  of  the  four  metal-  copper,  .i tit  i 
rnotiv.  tin.  and  lead  -have  been  continued.  It  has  been 
shown  that  chlorides  exert   a   retarding   influence  on  the 

deposition    Of    copper.      This    i-    due    to    the    formation    oi 

derivatives  of  cuprous  chloride  during  electrolysis  from 
which  copper  is  only  deposited  at  a  high  potential.  The 
conditions  for  the  separation  of  copper  from  antimony 
have  been  fully  elaborated,  and  mixtures  of  the  three 
metals — copper,  antimony,  and  tin — corresponding  to 
industrial  alloys  have  been  successfully  analysed.  When 
lead  is  present  in  small  quantity-  this  may  be  deposited 
with  the  tin  ;  the  greater  part  of  the  tin  may  afterwards 
be  removed  by  making  the  electrode  the  anode  in  a  solu- 
tion containing  sodium  polysulphidea.  The  lead  may 
then  be  separated  from  the  small  quantity  of  remaining 
tin  by  rneims  of  nitric  acid,  and  can  afterward-  be  deposited 
elect  rohticallv. 


Acrolein;    A   «■»■  colour  reaction  /or .     K.   Voisenet. 

J.  Pharm.  ('him..   1910,  2.  L'U  -215. 

Tin:  author's  protein-nitrous  acid  reagent  ithi-  J.,   1910, 
"is.4    in  I   894)  gives  with  solutions  ol 


to  I  in  ."><kmi  Btn  <  .   but    w  nli    we  ,1  et 

lolutions   the  >ut    which    >     at    Si  >    obi  lined 

■  quirt      i   blniah  tint.     Solution-  . , ml ainit 
than   I   part   ol   acrolein   i"  i    million  n  ipond  to  the  : 

I    \ 

Compariton    of    Pfeiffei       and    Derii 

od    for    dels  I  mining    6i  n  i  m     in  •■■  i    gat 

Harding  and  Taylor     Si  <  1 1  i 

Inftuena  of  aluminium  salts  onHu  dett  rmination  <>i  sul/phaU  i. 
[Determination  oj  tulphur  in  coal  gat.]  Creighton. 
Set    lit. 

Determining  the  ash  of  mineral  oils.      Iluid  and  Severin. 

s   ■     HA. 

German  regulations   ]>tr  the    standard  supply   and  testing 
oj  Portland  cement  and  "  iron  "  Portland  cement.     So   IX. 

Analysis  of  white-metals.     Efeyn  and   Bauer.     So    \ 

i    -o/  of  lead.     Buakett.    x<t  X 

!  determination  nf  lead  by  electrolysis  loith  stationary 
■ '  .  trodi ».     Benner.    8ee    X. 

Determining  small  amounts  of  lead  in  antimony-copper-tin 
alloys  (bearing  metals).     Mann.     See  X. 

Vi  lingthi  capacity  of  a  soil  to  ds  lomposi  cellulosi    Christen 
sen.    So    xvi 

Ii  1. 1 a, .ii.ii  i  Hi    .Ini  subtfanct  and  mire  content  of  tin  beet. 
Sk&rblom.     See  XVII. 

Valuation  of  sugar-beets  on   On    basis  of  their  content  of 
objectionable  [mdassigenic]  nitrogen,     FriedL     Set  X\TI. 

Colorimetric   determination    of    objcetionabU    [melassigenic] 
nitrogen  in  (At    beet.     Friedl.       See   XVII. 

Determining    alkalinity    of    calcium     sucrate.     Taegener. 
S      XVII. 

Determining  sucrosi   in  cant   mola — .     Deerr.     Set   XVII. 

ting  and  </•  U  i  m  ningcoco  mut  oil  In  butts  r  and  margarine. 
Shrewsbury  and  Knapp.     So    XIX  \. 

Determination  of  shell  in  cocoa.     Filsinger  and   Botticher. 

■s-.    XIX  k. 

Determining    small   quanta  lenlial    ml         . 

Brown.     See  XX. 


P  I  !  KNTS. 

Lubricating  products;    Apparatus   for  Usting  - 

anon.    Francaise   Stern-Sonneborn.     Fr.    Pat.     i1 
March  24,   1910. 
The  testing  machine  has  an  axle  carrying  a  disc  which  is 
male   to   revolve    bj    turning    the    handle.     Facing    this 

ill-  i nil  capable  of  being  brought  in  m-  or  less  closely  against 
it  by  melius  of  a  screw  is  a  second  disc,  to  which  is  attached 

a  lever  balanced   bj   a  i nterweighl   too  for 

friction.  The  lubricant  to  be  b  ■  [  is  introduced  between 
the  two  discs,  and  on  turning  the  handle  il  .due 

as  compared  with  that  of  an]  product  chosen  as  a  standard 
i-  indicated  upon  a  dial  with  an  arbitrary  scale,  by  means 
oi  a  p  .inter  attached  to  the  set  ond  disc      C    \   M 

ruin*  for  the  continue  ',.-  determination   of 

infill/  of  steam  or  /•  'Idivertd  through 

,i  pipe.     Eng.  Pat,  i:.:i"4.     So    I. 
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Books    Received. 

h  on  Gaseous  Combtotton.    Brit.  .Woo.    Section  B. 

Sheffield,  1910.    By  William  A.   Brant,   D.S&    Ph.D.. 

Spottiswoode  S  i  "..  Ltd.,  London,  Colchester 

and  Eton.  1910.  it  Tin-  Secretary  of  the  British  Assoc. 

Pamphlet,  containing  of  subject  matter,  a  plate 

of  illustrations,  four  ordinary  illustrations,  and  several 
tables.  The  report  as  a  whole  aims  at  summarising  the 
results,  of  the  principal  researches  upon  the  chemical 
aspects  of  caseous  combustion  daring  the  past  thirty  years. 

Analytical  Chjuumtky.  By  F.  P.  Thkadwell.  Ph.D., 
Professor  of  Analytical  Chemistry  in  the  Zurich  Poly- 
tcehnikum.  Authorised  translation  from  the  German 
bj  WHJJAM  T.  Hall  S»B.  Volume  II.  Quantitative 
Analysis.  Second  Edition,  thoroughly  revised  and 
enlarged.  John  Wiley  and  Sons,  Nen  York,  chapman 
and  Hall,  Limited.  London.     1910.     Price  84  J    17s.net. 

8vo  volume*  containing  777  ]wges  of  subject  matter,  and 
an  alphabetical  index.  There  are  110  illustrations,  and  an 
appendix  includes  a  series  of  tables,  numerical  and  other- 
wise, and  one  of  logarithms.  The  classification  of  the 
subject-matter  is  as  follows: — I.  Introduction,  with  the 
chief  mechanical  operations.  II.  Gravimetric  deter- 
minations of  the  metals.  III.  la)  Sulpho  bases.  (6) 
Sulpho  acids.  IV.  Gravimetric  determination  of  the 
metalloids.  V.  Volumetric  analysis.  A.  Alkalimetry 
and  acidimetry.  B.  Oxidation  and  reduction  methods. 
c.  Precipitation  methods.     VI.     Gas  analysis. 

A  Text-book  of  Organic  Chemistry.     By  A.  F.  Holle- 

MAN,  Ph.D.     Professor  in  the  University  of  Amsterdam. 

Edited  by  A.  Jameson  Walker.  Ph.D..  and  Owes  E. 

Mott.  Ph.D.     Third  English  Edition.     John  Wiley  and 

Sons.  New  York.     Chapman  and  Hall,  Limited,  London. 

1910.     Price  S2.50. 

8vo  volume  containing  570  pages  of  subject  matter,  and 

an  alphabetical  index.     There  "are  83  illustrations  in  the 

text.     Following    the    introduction,    devoted    to    general 

theory,  special  methods,  etc.      Part   I.  deals  with  "  The 

Fatty   Compounds,"    and   Part    II.    with   the   "  Aromatic 

Compounds  and  substances  related  to  them. 

Traite  Complex  d' Analyse  Chimiqt-e  Afpliqiee  aitx 
Essais  Ixdustriels.  Par  J.  Post  et  B.  Neumann. 
Avec  la  collaboration  de  nombreaux  chimistes  et  special- 
ist. •*.  Deuxieme  edition  franeaise  entierement  refondue. 
Traduite  par  G.  <  'iienv  et  M.  Pellet.  Tome  second. 
Libraire  scientifique  A.  Hermann  et  fils,  6,  rue  de  la 
Sorbonne,  0.     Paris.     1910.     Price  13  francs. 

8vo  volume  containing  909  pages  of  subject  matter, 
with  85  illustrations  and  a  table  of  contents.  The  volume 
commences  on  page  497,  and  chapter  XXV,  which  is 
ted  to  the  subject  of  beer;  chapter  XXVI  to 
that  of  wine;  XXVII  to  cider  and  perry;  XXVIII  to 
alcohol  and  pressed  yeast;  XXIX  to  vinegar,  acetic 
acid,  acetates,  wood  spirit,  etc..  and  XXX,  a  supplement, 
to  lime,  cements,  plasters,  etc. 

Annual   Statement    of    the    Trade    of    the    United 
Kingdom    with    Foreign    Coin-tries    and    British 
Possessions,  1909.     Volume  II.  [Cd.  5298].      Wyman 
and  Sons.  Fetter  Lane.  EC.      Price  3s.  2d. 
This  volume  contains  tables  of  imports  from,  anil  exports 
to.  each  country  ;    tables  of  imports  and  exports  at  each 
port:    tables   showing  the  amount    of   Customs   revenue 
received  at  each  pott  or  place;    details  of  the  tranship- 
ments under  bond  of  certain  articles  ;    an  account  of  the 
quantities  of  articles  liable  to  Customs  duties  remaining 
in  bond,  and  details  of  the  transhipments  of  free  goods  on 
through  bills  of  lading. 

Statistical    Abstract    for    the    United    Kisgih.m    i>- 

BAI  II    01    THE   LAST   FIFTEEN    YEARS   FROM    1895  to    1909. 

[Od.    5296.]      Wvman    and    Sons,     Fetter    Lane.    E.C. 

Price  Is.  8d. 
This  is  the  fifty  seventh  number  of  a  publication  which  is 
piled  annually  in  the  Commercial  Department  of  the 
Board  of  Trade.      It  embodies  in  a  concise  form  the  more 


important  statistical  data  available  from  official  sources 
in  regard  to  the  finances,  trade,  shipping,  agriculture, 
fisheries,  railways,  tramways,  banking  operations,  educa- 
tion, etc.  of  the  United  Kingdom  during  the  past  fifteen 
years. 

F  \s t  Imha.  Statistical  Abstrai  t  relating  to  British 
India  from  1899—1900  to  1908—9.  [Cd.  5.345.] 
Wyman  and  Sons.  Fetter  Lane.  E.C.  Price  Is.  3d. 
This  abstract  contains  statistics  of  the  area  and  popula- 
tion, finance,  justice  education,  railways,  agriculture, 
industry,  trade,  shipping,  etc.  of  British  India. 

Patent  List. 

Where  a  complete  SpedflcatlOD  accompanies  an  Application,  an 
asterisk  is  affixed.  The-  dates  fziveu  arc  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  cti)  in  the  case  of 
Complete  sp  fjtications  Accepted,  those  of  The  orticia!  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— -GENERAL  PLANT;    MACHINERY. 
Applications. 

20,122.  White.     Drying  machines.     Aug.  29. 

20,238.  White.     Drying  machines.     Aug.  30. 

20.240.  Ramen.     Tunnel  kilns  or  furnaces.*     Aug.  30. 

20,503.  Ison  and  Watts.     Furnaces.     Sept.  2. 

20,794.  Bayer.  Ptirifving  and  cooling  gases.  [Ger. 
Appl..  Sept.  22,  1909.]*"  Sept.  6. 

20.807.   Epstein.     Distillation  or  rectification.     Sept.  6. 

20,826.  Billing.  Producing  crystals  in  a  fine  granular 
state.      Sept.  7. 

20,945.   Paton.  Centrifugal  machines.*     Sept.   8. 

21.068.  Dinckels.     Evaporators.*     Sept.  9. 

21.127.  Knise.  Separation  of  liquids  and  solids. 
Sept.  10. 

Complete  Specifications  Accepted. 

17.459  (1909).  Lake  (F.  Krupp  A.-G.).  Separation  of 
substances  bv  the  wet  magnetic  proe  :■-..     Sept,  7. 

28,603  (1909).  Meker.     Furnaces  or  ovens.     Sept.  7. 

211.755  (1909).  Caldecott.     See  under  X. 

4571  (1910).  Kestner.  Apparatus  for  concentrating 
liquids.     Sept.   7. 

5020  (1910).  Kestner.  Apparatus  for  concentrating 
liquids.     Sept.  14. 

9089(1910).  Masehiiienbau-Anstalt  Humboldt.  Rotary 
drying  drums.     Sept.   14. 

II.   -FUEL;     GAS;     MINERAL   mils   AND   WAXES. 

DESTRUCTIVE      DISTILLATION:      HEATING: 

LIGHTING. 

Applications. 

20.245.   Falding     and     Cathcart.     Purifying     gas     and 

r raring    raJutss  present  as  impurities.     [Comprised   in 

No.  11.364.  May  7.  1910.]*     Aug.  30. 

20.409.  Taylor.  Purifying  or  decolorising  crude 
petroleum,  fatty  substances,  etc.     Sept.  1. 

20,571.  Dickie.      Incandescent  gas  mantles.     Sept.  3. 

20.794.   Bayer.     <S'fc  under  I. 

20.S57.  Johnson,  and  Charbonite  (1909).  Ltd.  Treating 
raw  peat  to  render  it  applicable  for  use  as  fuel.     Sept.  7. 

20.SHH.   Moellcr  (Billon-Daguerre).     8ei   under  VIII. 

20.976.  Roesch.  Treatment  of  oil  and  petrol  for 
lighting,  heating,  etc-.      Sept.  8. 

20,982.  BVoesob  (Bnrchard).  Treatment  of  oil  for 
lighting,  heating,  etc.  [Comprised  in  No.  24,216,  Oct.  21. 
1909.]     Sept.  8. 

Couplets  Specifications  Accepted. 

19,639  '1909).  Cambridge.  Apparatus  for  generating 
gas.     Sept.  7. 

2o.237(I09).  Simpson.  Manufacture  and  purification  of 
coke  or  other  fuel.      Sept.   14. 

20,5112  ll!MI9).  Tully.  Retort  furnaces  for  the  destine- 
tive  distillation  of  coal.     Sept.  14. 

26,858    il!HI9).   Stewart    and    .Stewart.     Gas    producers. 

Sept.    14. 

27.714  (1909).  Fabbri.  Treatment  of  mineral  and  like 
oils  for  lighting,  fuel,  etc     Sept.  14. 

27,960  (1909).  Lake  (Hit*).  Manufacture  of  coal 
briquettes.      Sept.   14. 
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843  (1010),  Reiohel.  Regenerators  tut  coke  ovens. 
Sept.  U. 

:ii'.P7  (1010),  Bummers     Coking  prooess.    Sept.  14. 

n,:;    L010).  Fabry.     8*  undei  \ 'II. 

III.    TAR     AND    TAB     PRODUCTS, 

\lTl.li    U  [OB 

10(100,   liiii:n  (Meister,  Lucius,  und  Briining),      Mann 

Caoturs  of  an  oxidation  product  of  Naminoanthraqi 

Aug.  20. 

COMPLETE  Si-ki  in,  vi  [ON     I.CC1  M  I  D 

20,130  1 1000)    Newt Bayer  and  Co.).     Manul 

of  derivatives  of  the  anthraquinone  series.     Sept.  14. 

IV.    COLOURING  MATTERS  AND  m  ES 

APPI.IC  LTIOKS. 

20,006,  Newton  (Bayer  and  Co.),  Manufacture  of 
ozatine  dyestuffs  and  their  leuoo-compounds.     Aug.  29. 

20,110.  lniniy  (Meister,  Lucius,  mid  Binning),  Mum 
facturi'  of  blur  vat  dyestuffs  of  the  anthraquinone  series. 
Aug.  20. 

20,218  and  20,217.  Blozam  (Aot.-Gee.  f.  Anilinfabr.), 
Manufacture  of  azo  dyestuffs.     Aug.  30. 

20,324.   linniv  (Meister,  Lucius,  and  Briining)       Mann 
facturi"  of  ii  new  form  of  indigo.     |  Addition  to  No.  18,761  of 
1010  :     Aug.  31. 

20,334.  Bayer  and  Co.  Manufacture  of  azo  dyestuffs. 
[Qer.   \|.|.l..  Sept.  3,  1909.]*     Aim.  31. 

20,338.  Johnson  (Badisohe  Anuin  und  Soda  Fabrik). 
Manufacture  of  rompounds  and  colouring   matters  of  the 

anthracene  series.     Aug.  31. 

20,430.  Bloxara  (Aot.-Qcs.  f.  Anilinfabr.).  Manufacture 
of  disaco  dyestuffs  direotlv  dyeing  cotton.     Sept.    1. 

20,726,  Footal.     Dyes  for  domestic  purposes.     Sept,  6. 

20,816.  Levinstein,  and  Levinstein,  Ltd.  Azo  dyestuffs 
ami  then  production.    Sept.  7. 

20,070.  Meister,  Lucius,  und  Briining.     Manufacture  of 
vat  dyestuffs.    [Ger.  Appl.,  Sept.  28.  L909.]*    Sept.  8. 
Complete  Spsodicatiosb  Accepted. 

22.714  (1900).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  halogen  derivatives  of  the 
indigo  series.    Sept,  14. 

26.344  (1000).  Newton  (Bayer  und  Co.).  Manufaeture 
of  acid  wool  dyeatuffa.     Sept.  14. 

032  (1910).  Newton  (Bayer  und  Co.).     See  under  Xlll. 

6351  (1010).  Imrav  (Soc.  Chem.  lnil.  in  BaRle).  Manu- 
facture of  brominated  vat  dyestuffs.     Sept.  14. 

10.331  il!)10).  Bloxam  (Chem.  Fabr.  Orieaheim-Elek- 
tron).     Manufacture  of  yellow  ilisazo  dvrstntfs.     Sept.  14. 

12,716(1910).  Kubioek.     See  under  XXIII. 

V.— FIBRES:    TEXTILES:    CELLULOSE;     TAPER. 
Applications. 

20.283.  Thompson.     Treatment  of  flax.     Aug.  31. 

20.333.  Pearson  and  Stoneham.  Manufacture  of  peat 
•board.     Aug.  31. 

20.5110.  Milne  Treatment  of  bamboo  preparatory  to 
making  it  into  pulp.     Sept.  3. 

20,672.  Mork.  Cellulose  esters  ami   process   of  treating 
same.     [U.S.  Appl..  Feb.  10.  1910.1*     Sept.  5. 
Complete  Specification  Accepted. 

I4.3li4  (1910).  Bayer  und  Co.  Production  of  pressed 
or  shaped  cellulose  compounds  from  cellulose  esters. 
Sept.  7. 

VT.— BLEACHING ;    DYEING;    PRDJTING; 
FINISHING. 
Applications. 

20.372.   Sutherland.     .Bleaching    or  cleansing   vegi 
fibres.     Sept.  1. 

20,666.  Morton.  Machines  for  dveing  yarn.*     8 

21,052.  Badisohe  Anilin  und  Soda  Fabrik.     Prod 
of  disoharge  effects  on  vat  colouring  matters.     [Addition 
to    No.    30,605   of    1909.     Ger.    Appl..   .Ian.    31,    1010.]* 
Sept.  9. 

CoMI-r.KTK  SPBCmCAXIOHS    Lccbptbd. 

21,962  (1909).  Hahn.  Yarn  mercerising  machine. 
Sept  14. 

1S.1S4  |1910).  Mortens.  Machine  for  printing  lengths 
of  fabric,  etc.     Sept.  14. 


VII ACIDS;    ALKALIS;    SALTS;    NON-METALLN 

ELEMENTS 

Anil,  ITIOH8. 

20.127.  Johnson  (Badisohe  Anilin  und  Soda  Fabrik). 
Catalytic  manufacture  of  ammonia.      Vu  ■    -'' 

20,131.  Salcasky.       Denitrating     nrtrose     in     thi 
hamber  i -  *     Aug.  20. 

20,186.  Wedekind  und  Co  I  tili  ing  the  sulphur  in 
sulphates,  espeoiall]  calcium  sulphate.  [Ger.  VppL,  Vpril 
12,  1910.]*      Vug   30 

20,325.  Kaiser.  Manufacture  "I  nitrogen-oxygen  com 
I ids.     [Ger.    IppL,    Vug    31,  1909.]*      in 

20.332.  Smith.  Utilising  the  waste  insoluble  substances 
from  solutions  ol  bleaching  powder.*     Aug.  31. 

20,386.   Heys    Nita a  Co.)*     Production  of  alkali  i-r 

alkaline-earth  metals.*     Sept.   I. 

20,510.  Johnson  (MoNitt).  Electrolytic  manufacture  of 
alkali  metals  and  their  alloys.*    Sept.  2. 

20.777.   Hausser.     Manufaeture    ,,f    nitrogen    o 
Sept.   II. 

20,875.  Benss.  Manufacture  of  ammonium  sulphate. 
[Ger.  Appl.,  Sept.  B,  1900.]*     s,  pt.  7. 

20,989.  Johnson  (MoNitt),  Separation  of  alkali  metals 
from  alloys  or  combinations  with  othei  metals.* 

21.128.  vVeathauBser.  Making  hydrochloric  acio  or 
hydrobromic  acid  from  chlorine  or  bromine.     Sept.  10. 

Complete  Specifications  Accepted. 

20,401(1909).  I  hem.  Fabr. Grieaheim-Elektron.  Mann- 
factnre  of  sulphuric  acid.     Sept.  14. 

28,609  (1909).  Glaser  and  Muller.  Refining  salt  and 
recovering  its  impurities  as  by-products.      Sept.  7. 

1173  (1910).   Fabry.     Recovering  ammonium   sulphate 

direct   from  coke  OV6 ,1ml    gas.      Sept.   14. 

707!)  (1910).  Mackenzie  (Reid).  Method  and  apparatus 
foi  hydrating  lime.     Sept.  7. 

8330(1010).  Marks (Blumbergand  Rindskopf).  Prepara 
tion  of  aldehyde  sulphoxylates.     Sept.  14. 

S734  (1910).  Dieffenbach  and  Moldenhauer.  Manufac- 
ture of  hydrogen.     Sept.  14. 

HSS4  j'.'loi.  Salpetersiiurc  In, I  Gee  .  and  Pauling 
Manufacture  of  nitrites  and  nitrates.     Sept,  7. 

17,800     (1010).   Zeis-.      Mixtures     disengauing     oxygen 

when  heated.    Sept.  14. 

VIII.     GLASS;    CEB  \M0  3 
Applications. 
20,414.   Demongeot.     The    baking    of    vitrifiable    sub- 
stances.*    Sept.  1. 

20.502.  Burekhardt.  Moulding  fused  quartz,  etc.* 
S,pt.  2. 

20,897.  Moeller  (Billon-Daguerre).         Manufactm 
quartz  goods.     Sept.  8. 
20,808.  Moeller  (Billon-Daguerre).       Manufaeture     of 

quartz  lamp-.      Sepl    s 

[X.—BUTLDING    MATERIALS. 

Am. n  UIOK. 
20,782.  (.odd. ud.        Concrete    and     like    compounds. 
Sept.  6. 

COMPLEI  I     SPW  HI'    U  IO»     it  I  BPTED. 
17  i  1010).   Coventry  (Doharty).      Apparatus  for  burning 
cement.    Sept.  14. 

\      ME]  OS  :    METALLURGY,   LN<  LUDLNG 
ELEI  TRO  METALL1  RGY. 

\  l  ■  i  i  n  u 

20.115.  Berglol  Reduction  of  metal  ores.  U.S.  Appl., 
Sept.  3,  1900.  *     Aug.  29. 

20.133.  Savelsberg.     Sintering  iron  and  otl 
metalliferous  compounds.     [Ger.  Aj.pl..    Feb.   24,    1910 
Aug.  29. 

20, -17.  Ramen.  Working  tunnel  kilns  for  burning  ore 
bricks,  etc.*      Aug    30 

20.337.  i  owing.  Producing  alloys  anil  separating 
metals.*      Aug.   31. 

20,339  McNitt.  Reduction  of  metals  from  their  com- 
pounds.    [U.S.  AppL,  Sept.  9,  1909.]*     Aug.  31. 

20,386.   Heys  (Nitrogen  I  -       infer  VEL 

20,510.  Johnson  (McNitl  VII. 
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PATENT  LIST. 


[Sept.  30.  1910. 


Production     of     steel     by     electrical 
la      Belg.  AppL,  Sept.  4.  1909.]*     s']"-  :i- 
!    I  01.  J*  quier.     Alloy.     Sept  3. 

B.  Wood.     Coating      iron      sheets,      etc.,      with 
aluminium.*     Sept.  5. 

20,749.  Bishop  and  Favero.  Plating  brass,  steel,  etc. 
Sept.  6. 

20,754.  Cowper-Coles.       Electro-deposition     oi      iron. 

8. 
20,764.   Lehane.     Spelter  condei  -  pt  6. 

20,776.  Oonsigliere.  Process  and  apparatus  for  electro- 
dep.i-  |    J.  AppL,  Sept.  7.  1009.]*     Sept.  6. 

20,896.   Bardingham  (Huntington).     Means  for  use  in 
separating  volatile  metals  from  ores  ■"  other  metalliferous 
substances.     Sepl    s 
21.122.  Vautin.     Treatmentof  zincandcopper.  s.  ;it .  10. 

COMPLETE   SpECIFJl   \TI"\>    \i  '  EPTED. 

20,057    [1909).  Cowper-Coles.     Apparatus   for    electro- 
plating.     Sept.   7. 
20,471   (1909).  Cobb  (Cobb.     Extraction  of  gold  and 

silver  from  their  ores.     Sept.  7. 

24,003  (1909).  Lockwood.  Treatment  of  auriferous  or 
argentiferous  minerals.     Sept.  7. 

29,365  (1909).  Bnderussche  Eisenwerke.  Apparatus 
for   atomising   liquid   slag.     Sept.    14. 

29,755  (1909).  Caldecott.  Settling  tanks  for  separating 
liquid  from  crushed  ore  products  and  other  granular 
materials.      Sept.   14. 

5369  (1910).  Roman.  Electroplating  apparatus.  Sept.  14. 

6485  (1910).  Wilm.  Process  for  improving  alloys. 
Sept   14. 

9406  (1910).  Richardson.  Manufacture  and  treat- 
ment of  steel.     Sept.  14. 


20,180. 

Aug.  30. 

20.4114. 

30,519. 


XI.— ELECTRO-CHEMISTRY. 
Applications. 
Beach.     Anodes     for     electrolytic 


purposes. 
Sept.  1. 


Ruthenburg.     Electrical  furnaces.* 
Johnson  (McNitt).     Set  undtr  VII. 

(  "mplete  Specifications  Accepted. 
20,129  and  22.715  (1909).  Johnson  (Badische  Anilin  und 
Soda   Fabrik).     Means  for   producing  long  electric   arcs. 
Sept  7. 

XII.— FATS;    OILS;    WAXES. 
Applications. 
20,409.  Taylor.     See  under  II. 

20.649.  Richter  und  Richter,  and  Von  Orth.  Purifying 
and  bleaching  wax  of  all  kinds.  [Ger.  Appl.,  Dec.  23, 
1909.;*     Sept.  5. 

20.650.  Richter  und  Richter.  and  Von  <  >rth.  Bleaching 
sobd  and  semi-solid  fats.  [Ger.  Appl..  May  10,  1910.]* 
Sept.  5. 

I  omplete  Si'Ei  iFicATioN  Accepted. 

20,089  (1909).  Maepherson  and  Heys.  Soap  and  the 
manufacture  thereof.     Sept.  14. 

XIII— PAINTS:    PIGMENTS;    VARNISHES; 
RESINS. 

Application. 
20.655.  Freymuth.      Manufacture    of    lac*     Sept.    5. 

1  omplete  8peodjtoatto»  Accepted. 
932    (1910).  Newton    (Bayer    and    Co.).     Manufacture 

of  colouring  matter  lakes.     Sept.  14. 

XTV.— INDLA-RUBBEB  ;    GUTTA-PER  B  I 

ApPI.II  A'l  I' 

20,291.  K ill.  11  .Manufacture  of  rubber,  vulcanite,  or 
other  compounds.    Aug.  31. 

21,074.  Tarver.  Manufacture  of  articles  from  waste 
rubber.  et<  .     Sept.   10. 

21,118.  Killen.  Manufacture  of  rubber,  vulcanite, 
and  other  compounds.     Sept.  10. 

Complete  Spei  IFICATION  All  EPTED. 

19.701  (1909).  Wallace.  Production  of  isoprene. 
Sept.  7. 


XV— LEATHER;    BONE;    HORN;    GLUE. 
Application. 
20,874.  Hart.     Manufacture      of      artificial      leather. 

Sept.  7. 

Complete  Specification  Accepted. 
26,040  (1909).  Nance.     Process  of  tanning.     Sept.  14. 

XVI.-  S(  >ILS  ;    FERTILISERS. 
1  omplete  Specification  Accepted. 
9201   (1910).   Ooates.     Production  of  fertilisers.     Sept.  7. 

XVII.— SUGARS  ;  STARCHES;   GHTM& 

Complete  Specifications  Accepted. 
19.768  (1909).  Greenwood,  Stocks,  anil  White.     Manu- 
facture of  gum  tragasol.     Sept.  7. 

30.390  (1909).   fiolste.     Bleaching-starch.     Sept.   14. 

XVHI.— FERMENTATION  INDUSTRIES. 
Applications. 
20,058.  Fleming.     Treatment     of    fermented    liquids.* 
Aug.    29. 

20,063.   Lambert.     Drying  malt.     Aug.  29. 
20,521.   Ransford  (Soe.  Fran;,  des  Distilleries  de  l'lndo- 
Chine).      Manufacture   of   fermented   liquors   of   the  sake 
type.*     Sept.  2. 

20,807.   Epstein.     Str  undtr  I. 

XIX.— FOODS.     WATER  PURIFICATION; 

SANITATION. 
Applications. 
20,176.  Hogarth.     Treatment   of   flour.     Aug.    30. 
20,489.  Kuhn.     Manufacture  of  beverages  from  grapes 
and  raisins.     [Addition  to  No.  27.831  of  1909.]*     Sept.  2. 

20,520.  Ransford  (Soc.  Fran;,  des  Distilleries  de  l'lndo- 
Chine).  Manufacture  of  sauces  or  food  products  from 
soja  and  other  leguminous  matters.*     Sept.  2. 

Complete  Specifications  Accepted. 

21,855  (1909).  Edgeworth.  Bacteriological  treatment 
of  sewage.     Sept.   7. 

28,371  (1909).  Stohr.  Manufacture  of  milk  food  pre- 
parations.    Sept.    7- 

754  (1910).  Neumann.  Manufacture  of  cocoa  powder. 
Sept.  14. 

XX.— ORGANIC     PRODUCTS;      MEDICINAL     SUB- 
STANCES ;    ESSENTIAL  OILS. 

Complete  Specifications  Accepted. 

10.701  (1909).  Wallace.     See  under  XIV. 

24,379  (1909).  Wetter  (Hoffmann-La  Roche  und  Co.). 
Opium  preparations  suitable  for  pharmaceutical  purposes. 
Sept,  7. 

14,016  (1910).  Sefton-Jones  (Wiilfing).  Digestive 
remedy.     Sept,  7. 

15,392  (1910).  Bloxam  (Boehringer  und  Sohne). 
Manufacture  of  quinine  compounds.     Sept.  7. 

XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Complete  Specification  Accepted. 
20,046  (1909).  Albert.     Manufacture    of    photographic 
printing  paper.     Sept.  7. 

XXII.— EXPL<  ISIVES  ;    MATCHES. 
Applications. 

20.494.  Polster.  Explosive  for  detonating  pellets, 
etc.*     Sept.   2. 

21,071.  Lanfrey.  Explosive.  [Belg.  Appl..  Sept.  10, 
1009.]*       Sept.  10. 

XXIII.— ANALYTICAL  PRO(  ESSES. 

Application. 

21.070.  Hume.  Method  and  means  for  use  in  chemical 
analysis.     Sept.  10. 

Complete  Specification  Accepted. 
12,715  (1910).   Kubicek.     Method      anil      means      for 
analysing  the  composition  of  colours      Sept.  7. 
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MR.    T.    STEEL    IX    THE    c  llllll. 


pipe. 


i 
Iron. 


Graphitic  carbon    2*76 

Combined  .\irbon 0*34 

Phosphorus    1-28 

Sulphur '"11 

n  2-08 

Ratio.  graphite  to  100 

Ratio,  phosphorus  to  silicon    ....  60:100 


2-41 

0-19 

1-28 

1-90 

Ft  mum  oxide 


CORROSION    OF    A   CAST-IRON    PIPE    BY    FRESH 
WATER. 

BY    THOMAS    STEEL. 

It  is  will- known  that  cast-iron  pipes  under  the  action 
of  fresh  water  are  frequently  badly  corroded,  the  iron 
becoming  changed  into  a  comparatively  soft  mass  easily 
■craped  away  with  a  knife.  A  few  years  ago,  a  i  ase  came 
under  my  notice  in  the  pipes  of  an  ordinary  Green's 
nonuser,  an  arrangement  of  cast-iron  pipes  placed  in  a 
boiler  flue  for  the  purpose  of  heating  water  by  mean 
the  waste  heat  of  the  furnace  gases.  These  pipes,  within 
a  moderate  number  of  months  of  their  installation,  became 
try  corroded,  bo  much  so  that  only  a  thin  outer  shell 
remained.  The  inner  part,  of  the  metal  had  become 
transformed  into  a  thick  layer  of  plumbago-like  material. 
easily  separated  from  the  unaltered  iron.  Originally 
the  pipes  were  i  inch  in  thickness  ;  when  removed, 
owing  to  their  giving  way.  the  residual  shell  varied  from 
4  to  less  than  ,'.  inch,  while  the  layer  of  altered  metal 
about  j  inch.  The  water  while  being  heated  was 
under  boiler  pressure,  about  00  lb.  per  square  inch,  and 
its  temperature  would  vary  from  about  on  !•".  at  entrance 
to  JKHV  F.  at  exit.  There  was  no  noticeable  diffei 
in  the  degree  of  corrosion  of  the  pipes  due  to  tin-  i 
oi   temperature. 

Analyses  were  made  of  a  pipe  which  had  never  been 
■Bed,  of  the  thin  shell  of  residual  iron,  and  of  the  layer 
of  altered  metal. 

The  results  are  as  tinder  : — 


Utered 
metal. 


oxide      '.'.'.'.'.'.'.'.v.'.'.'.'.    i«-75j  -45h  ir"M- 


trbon 
itned  carbon 
',,.ii,   onddi 

Sulphur 






-  ■  ■ 
18-84 


ii*  pbospborua 
J-21  sill 


:' 

Ratio,  graphite  to  lilicon    140  :  100 

Ratio,  phosphorus  to  silicon 67  :  ion 

The  altered  metal  is  readilt   attracted  by  a   m 
From  these  figures  it  is  evident  thai  the  affected  iron  has 
to  a  mixture  of  the  two  oxides,  while  a 
large  proportion  oi  the  metal   oat    been  dissolved  may, 

leaving    tin  stituente,    with   the   exception    of 

combined  carbon  and  sulphur,  in  a  ooncentrab 
The    phosphorus    and    silicon    have    both    been    oxid 
along  with  the  iron,  while  the  combined  carbon  and  sulphur 
have  entirely  disappeared.      It    is  interesting  to  note  that 

the  ratios  of  graphite  and  phosphorus  to  ainoon  remain 

{' \  am  b  kneed  in  the  alb  red  metal,  showing  that 
ittle  "i  none  ol  these  .| m-   ha-   been  washed  awary 

during  the  oxidation,  and  that  the  phosphorus  has  been 
able  to  withstand  solution  so  completely,  whi 

with  its  combined  iron,  it  was  subjected  to  oxidation. 

Taking  the  original  east-iron  as ,  ontaining  93-fi  pei 
iron,  which  will  be  close  to  the  truth,  and  calculating  on  the 
relative  proportions  of  graphite  and  iron  therein  and 
it-  the  altered  metal,  it  is  evident  that  of  the  iron  originally 
present,  about  84-5  per  cent,  has  been  dissolved  away, 
and  about  16-5  per  cent,  remains  in  an  oxidised 
associated  with  the  graphite  and  with  the  phosphoric 
oxide  and  silica  resulting  from  the  oxidation  oi  the 
phosphorus  and  silicon  that  existed  in  the  metal  nf  the 
original  pipes. 

The  water  in  use  was  the  ordinary  Sydney  Bupply,  a 
soft  water  of  excellent  quality,  whii  h.  tested  at  the  time. 

contained  : — 

Part-  per 
100,000 

p-M 

"  

Chlorine    ■'"  ' 

anhydride    ..: 

Umn'ii  i  and  fen xlde I 

i  irsanic  matter,  etc 

lids   

Tempi  rary  hardness    

— 




■21 


Dr.  Stokes,  of  the  Department  ot  Watei 
has  kindly  furnished  me  with  Sydney 

water,  taken  at  the  main  reservoir,  the  figures  for  which 
are    in    i  los-  pi    with    those    given    above,     lb- 

rbon  dioxid  b  ml    i 

per  litre,  while  the  dissolved  oxj  BO  to 

80  per  cent,  of  saturation.     Doubtless  the* 

the  time  the  water 

reaches  the  city  m 

His.  i  SSIOS. 

i:    !■■  v.-  bat  though  tie 

iron  pipes  by  water  was  w<  U-km  a  n,  thi    phi  norm  i 

me  m  connei  tion  with 
us  action  of  '  "i  the 

1 1    in 

■   iron.    win.  h    9 
mt  of  its  tightness,  ci  rroded  very  quickly.     Why 
i.  which  wa-  •■  Ived  by  a.  ids  than 

...    should  -I""    by    water    bettex 

had  ii"!   b    n  properly  expl 
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Dr.  G.  Hakkkk  also  thought  it  strange  that  cast  ir- >n 
should  rcM-t  corrosion  l.cttci  than  wrought-iron,  because 
from  a  theoretical  point  of  view  the  mote  impure  cast-iron 
might  be  expected  to  be  the  more  susceptible  to  chemical 

action.  Though  Moody  hail  supplied  some  strong  e\  idence 
in  favour  of  the  theory  that  carbonic  acid  was  the  cause  of 
the  rusting  of  iron,  others  had  maintained  that  this  was 
an  electrolytic  process  in  which  the  presence  of  carbonic 
acid  was  not  essential,  and  Cumberland  claimed  that 
corrosn.n  could  be  prevented  bj  passing  a  weak  electric 
current  in  such  a  direction  as  to  reverse  the  polarity  of 
iron  exposed  to  water. 

Dr.   K.  S.  8  !  that  as  the  Sydney  water  supply 

seemed  to  1*  implicated  in  the  paper  that  had  been  read. 
he  would  mention  that  when  a  6-foot  cast-iron  main 
Deceiving  this  water  from  the  canal  was  recently  emptied, 
after  being  IS  years  in  use.  and  when  a  deposit  of  2  inches 
of  mud  had  been  cleaned  off,  the  iron  was  found  to  be 
sound,  with  almost  no  sign  of  pitting.  Therefore,  the 
water  did  Dot  spoil  that  pipe.  But  this  pipe  had  been 
full  of  water  the  whole  time,  whereas  some  Humes,  made 
of  wrought -iron  plates,  and  kept  only  partly  full  of  water, 
were  nearly  cut  in  two  at  the  line  of  wind  and  water. 
The  cast-iron  main  sometimes  pitted  on  the  outside, 
especially  in  clay  soils,  and  on  the  under  side,  where  drain- 
age water  gathered.  Steel  pipes  were  eaten  through  in 
about  10  years,  mostly  from  the  outside,  the  general  action 
being  a  marked  tubereulation.  known  as  "  oysters," 
consisting  of  ferric  oxide  on  the  outside  and  mostly 
ferrous  oxide  inside,  and  being  attracted  by  a  magnet. 
The  water  had  no  very  marked  action  on  the  inside  of  the 
steel  pipes.  He  thought  the  electric  theory  gave  the 
most  complete  explanation  of  the  observed  facts.  The 
mill  scale  coating  new  iron  was  electronegative  to  iron  ; 
while  this  lasted,  the  iron  stood  ;  and  when  this  went, 
the  iron  corroded. 

Mr.  T.  U.  Walton  said  that  the  pitting  action  of  Sydney 
water  on  boiler  plates  was  completely  checked  by  keeping 
the  water  slightly  alkaline  with  caustic  soda. 

Mr.  T.  Stkel.  referring  to  the  fact  that  wrought-iron 
pipes  gave  way  sooner  than  cast-iron,  suggested  that 
this  might  simply  be  because  they  were  made  so  much 
thinner.  The  question  might  be  asked  whether  any  greater 
weight  of  wrought-iron  corroded  in  a  given  time  than 
with  cast-iron. 


THE  OCCURRENCE  OF  A  CRYSTALLINE 
AB8ENI0US  SULPHATE  IN  A  SULPHUR  BURNER. 

BY   THOMAS   STEEL. 

References  to  compounds  of  arsenious  oxide  and  sul- 
phuric anhydride  are  but  seldom  met  with  in  chemical 
literature,  while  in  most  current  works  of  reference  their 
existence  is  either  ignored  altogether  or  but  briefly  men- 
tioned. The  occurrence  of  crystalline  arsenious  sulphates 
in  and  about  sulphur  or  pyrites  burners  has  been  occasion- 
ally noted,  though  few  analyses  of  the  crystals  have  been 
published.  The  first  observer  to  call  attention  to  the 
formation  of  a  crystalline  arsenious  sulphate  in  such  a 
situation,  appears  to  have  been  Reich,  who  in  1863  (J. 
prakt.  (hem..  90,  176),  examined  a  specimen  found  by 
Bil  hter  in  the  flues  of  a  pyrites  burner,  and  found  it  to 
contain  7218  per  ceDt.  ot  arsenious  oxide,  a  proportion 
somewhat  in  excess  of  the  71-22  percent,  required  by  the 
formula  As,03,S03. 

Pearce  (Chem.  News,  1868,  17,  144).  describes  similar 
crystals  which  were  found  associated  with  octah'*dra  ot 
arsenious  oxide  in  the  flue  of  a  copper-ore  calcincr,  and 
which,  doubtless  owing  to  this  circumstance,  contained, 
after  deduction  of  a  little  extraneous  matter,  as  much  as 
76-06  per  cent,  arsenious  oxide,  showing  an  admixture 
of  about  5  percent,  in  the  free  state.  Weber  (J.  (hem. 
3oc.  1887,  52.  A..  212)  mentions  the  preparation  of 
Abj03,6S03.  and  ASjO:!.:iS(.l.,,  by  dissolving  arsenious 
oxide  in  sulphuric  anhydride.  Pearce  (J.  Chem.  Soi  .. 
L893,  64.  A.,  ii..  66),  gives  a  second  record  of  the 
occurrence  in  a  pyrites  hearth  of  crystals  of  As.,03,S03. 
which  in  this  instance  appear  to  have  been  con- 
taminated with  a  small  excess    of    sulphuric    anhydride. 


Stavenhagen  (J.  Chem.  Soc.  1893,  64.  A.,  ii.,  459),  ex- 
amined crystals  found  during  the  repair  of  a  pyrites 
furnace,  and  states  that  they  had  the  composition  corres- 
ponding to  ASjOj,3S03.  In  a  comprehensive  paper  on 
the  various  arsenious  sulphates.  Adie  (J.  Chem.  Soc.. 
18S9,  55,  157).  gives  references  to  earlier  authors,  and 
proceeds  to  show  how  six  different  arsenious  sulphates,  from 
As  O.j.ijSU)  tn  As.Uj.Slij.  an-  formed  by  crystallization 
from   varying  strengths  of  concentrated  sulphuric  acid. 

My  brother.  Mr.  F.  \V.  Steel,  works  manager  of  the 
General  Chemical  Co.,  Clyde.  N.S.W.,  recently  drew  my 
attention  to  a  deposit  of  white  crystals  in  the  sight-tubes 
of  a  sulphur  burner,  and  kindly  furnished  me  with  a  sample 
put  direct  into  a  tightly  stoppered  bottle.  On  analysis 
I  found  the  crystals  to  consist  of  a  pure  arsenious  sulphate, 
As203.S03.  with  a  slight  accidental  admixture  of  sand. 
The  compound  occurs  in  sublimed  feathery  plates  of  pearly- 
white  lustre,  deposited  in  the  iron  sight-tubes  of  the  com- 
bustion chamber  of  a  sulphur  burner  used  for  burning 
Japanese  sulphur  containing  a  somewhat  variable  amount 
of  arsenic,  but  averaging  0005  per  cent.,  or  about  0-35 
grain  per  lb.  The  crystals  are  hygroscopic,  and  the  solu- 
tion in  water  has  a  strong  acid  reaction.  Treatment  with 
water  causes  decomposition  into  arsenious  oxide  and  free 
sulphuric  acid.  A  hot  saturated  solution  on  cooling 
deposits  crystals  of  arsenious  oxide.  As  is  to  be  expected, 
the  crystals  produce  a  strong  effervescence  when  dropped 
into  sodium  carbonate  solution.  On  heating  in  a  closed 
tube  the  substance  is  completely  decomposed  into  its 
components,  which  sublime  separately. 

Discussion. 

Mr.  F.  W.  Steel  said  that  the  arsenious  sulphate 
crystals,  as  well  as  being  found  in  the  sight  tubes  for 
observing  temperature,  also  deposited  at  leaks  in  the  brick 
work,  when  air  leaked  in  and  sulphurous  acid  leaked  out. 
They  formed  beautiful  fringes,  and  were  quite  stable  in 
dry  air ;  but  in  moist  air  they  rapidly  became  reduced  to  a 
pasty  mass.  A  deposit  of  them  was  also  found  under  an 
iron  plate,  in  a  position  usually  too  hot  for  sulphur  to 
condense. 
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THE  USE  OF  PYRIDINE  IN  RUBBER  ANALYSIS. 

BY    W.    J.    BRITLAND    AND    H.    E.    POTTS,    M.SC. 

In  the  analysis  of  rubber  goods  Weber  recommended 
pyridine  as  a  solvent  for  bituminous  substances.  He 
states  :  "  I  connect  the  extractor  with  a  weighed  flask 
containing  about  60  c.c.  of  pyridine  (b.pt.  109 — 111°  C). 
This  flask  I  keep  in  an  oil  bath  the  temperature  of  which 
is  kept  between  116°  and  120°  C.  In  presence  of  tar, 
pitch,  asphaltum,  the  paper  at  once  assumes  a  more  or 
less  pronounced  brown  colour.  I  continue  extraction 
until  it  has  assumed  its  normal  tint."  The  pyridine  is 
distilled  off  at  a  low  temperature  and  the  residue  weighed.* 
The  table  containing  this  method  is  quoted  without 
comment  in  a  recent  book  by  Ditmar.f 

On  the  other  hand,  in  1906,  both  Escht;  and  Ditmar§ 
published  papers  stating  that  the  method  was  valueless. 
Ditmar.  in  particular,  stated  that  at  high  temperatures 
practically  all  the  rubber  could  be  dissolved.  Yet  Torrey 
states  that  "  if  the  extraction  is  conducted  in  a  Soxhlet 
extractor,  and  if  care  be  taken  to  continue  the  operation 
just  long  enough  to  render  the  thimble  free  from  the  dark 
colour  it  takes  on  at  first,  the  amount  of  pure  rubber  dis- 
solved by  the  pyridine  is  insignificant.  According  to  the 
Jahrbuch  dcr  Kautsi  huk-Industrie  for  1907,  the  matter 
appears  to  have  been  left  at  this  stage. 

•  "  Chemistry  of  India-Iiubber,"  1906,  p.  243. 

t  "  Analvse  des  Kautschuks,"  1909,  p.  216. 

t  Guinrci-Zeitung.   1906,  20,  »24. 

S   l.unilni/.ntunc.    19111),  20,    441   (this  J.,   1906,  224). 

It  India-liubber  Journal,  April,  1906,  390. 
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1  ml.  i   thi   i      n  umstanoes  il   -  i  mi  .1  deeirabli 
Hi.-  method. 

Vulcanized  rubbei  ol  known  composition 
ali  the  experiment  I  hi  was  finelj  "crumbed,"  extra 
with  acetone,  and  then  <  ttracted  with  pyridini  *  without 
delay .  It  the  acetone  extra  t>  .1  rubber  is  left  expo  .  >t  to 
air  it  tenda  to  oxidiz.  i  mixin  wai  taken  containing  68 
■  cent  Pai  pet  ent.  carbon  black,  and  nothing  else 
Ijoad  sulphur,  zin<  oxide,  and  French  chalk.  The 
•.iia.ti. I  rubber  was  treated  al  two  different 
temperatures  foi  3  hours  with  90  c.o.  oi  pyridine  in  3 
portions,  and  then  with  40  c.c.  fur  3  hours,  and  let  stand 
over  night.     1-8  grins,  were  taken. 

(1)  At  i.t i      Bo  ffirst  treatment  (90  o.o.)  dissolved  G 

i   ee I  treatment  (40  o.o.)      ..     2 

(2)  At  about  SO°— 85"— 

i  tii-i  treatment  (90  c.c.)         ..      7$  %. 
[second  treatment  (1*>  c.o.)     .,      4    ",,. 

Although  the  solubility  increases  with  rise  ol  tempera- 
ture, as  seen  above,  il  might  still  be  possible  to  oarrj  out 
the  determination  in  the  way  suggested  by  Weber. 
Accordingly  two  mixings  were  made: — 

ill  Forty  per  cent.  Para,  3  per  cent,  cereain  wax. 
1-8  per  cent.  Bulphur;  zinc  oxide  and  French  challc. 

i  a  mixing  made  up  as  ill  .">  percent,  of  refined 
bitumen  was  added. 

These  rubbers  were  sheeted  and  owed  for  3[  hours 
(1  hour  rise  to  280°,  3  hours  at  280°).  They  yielded  acetone 
extracts  as  follows:  (1)  .VI  per  cent.;  (2)  bituminous, 
7-3  per  cent. 

The  'Crumbed'  .samples  were  extracted  with  a.  I 
an  extra,  tor,  of  the  type  recommended  by  Weber,  for 
."i  hours,  and  then  further  extracted  for  2i  hours  with 
pyridine.  The  heating  was  done  on  a  wire  gauze,  but  the 
subsequent  evaporation' was  carried  out  in  an  oil  hath. 
The  corks  used  gave  an  appreciable  extract ;  two  blank 
experiments  yielded  (Mils  and  0-021)  grins,  respectively. 
As  the  extractions  were  done  on  5  grms.,  and  as  so  much 
rulilicr  is  dissolved,  the  error  is  not  serious.  The  bitu- 
minous sample  gave  a  pyridine  extract  of  4-2  per  cent.  ; 
the  blank  rubber  gave  4-0  per  cent. 

This  experiment  was  repeated  using  a  Soxhlet  extractor. 
The  acetone  extra,  tion  was  continued  for  10  hours,  and 
the  pyridine  extraction  for  21  hours.  At  the  end  of  this 
time  both  thimbles  were  brown,  and  the  colours  were 
nearly,  but  not  quite,  equal.  The  bituminous  rubber  gave 
3-3  per  cent.,  the  non-bituminous  one  gave  4  3  per  cent. 

These  two  rubbers  contained  wax.  It  was  shown 
by  other  experiments  that  rubber  without  wax  behaved 
similarly  to  rubber  with  wax. 

These  experiments  show  that  even  with  a  carefully 
prepared  blank  at  hand,  the  pyridine  extraction  affords 
no  indication  of  the  amount  of  bitumen  present.  Indeed, 
tin-  non-bituminous  sample  actually  gave  a  slightly  higher 
extract. 

The  conclusion  to  be  drawn  is  that  pyridine  is  usually 
inadmissible  as  a   solvent   for  bitumens. 

If  the  bitumen  would  dissolve  out  in  about   J   hour  or 
some    indication   of    the    amount    present    might    be 
obtained  :    in   our  case,   however,   the  extract    remained 
coloured  for  a  much  longer  time. 

Probably  the  best,  and  only  safe,  way  to  use  hot  pyridine 
extract  for  about  .">  minutes  in  a  Weber  extractor, 
as  a  qualitative  test  only,  when  bitumens  will  give  an 
intense  brown  stain.  With  a  longer  time  we  find  the 
non-bituminous  rubbers  begin  to  colour  the  thimble  a 
light   brown. 

Pyridine  at  r..otn  temiK'rature  is  recommended  by 
Martenst  as  a  qualitative  test  for  bitumens.  In  this  case 
also  there  is  little  chance  of  making  the  test  quantitative. 
as  we  found  a  bitumen-free  vulcanized  rubber,  after 
extraction  with  acetone,  dissolved  to  the  extent  of  3  per 
cent,  quite  readily. 

•  B.pt.    115  .     Weber   states    that    he    used   pyridine  of  b.pt. 
109—111    i 
|  Chem.  Kelt.  1910,  184  ;   this  J.,  1910,  99. 


Obituary. 

HEINRK  II    '  \i:m. 

Beinrich  i  aro,  one  of  the  i  bii  I  il  the  i  oal- 

oloui  industry,  was  bom  on  February  13th,  1834, 

in   I '■  -•■il.     An.  r  in    hi 

■  I.  .1  i..  the  I:.  Mm  t  .  ■  i  ins  training  in 

pure  -.  ienee,  which  .  .i  bj 

taking     the     technologi.  ..I     i  ourse     ol     tfa       I'.,  rim 

•  t  beinstitut.     At   Erst   in  lirn  .1  to  devote  b 
to  metallurgy,  he  becami    acquainted,  shortly   b. 
the    conclusion    ol     In-    studies    in    thai    din 
wuli   the   subject    ol    Turkej  red    dyeing,    ami    then 
a1    "n..    turned   In     attention  i.    cotton   dyeing   ami 
printing.   In   L866  he    obtained    a    lituation  in 
that  industry  at  Muhlheim  a.  d.  Ruhr.     Iii  1869.  I  are 

•  ■aine  to   England,  and  entered  the    servi I  John 

Dale,  of   the   linn  of  Roberts,   Dale  and  Co.,  ol 
cheater.      Here    he    worked   out,    with    gi 
problems  in  the  then  comparatively  new  subje  t  of  the 
aniline  dyestuifs.     During  tins  period  he  discovered 
a  new  process  for  preparing  mauveine,  and  at  onoi 
received  a   ahare    in  the    business.    The  person 
quaintance  and  intercourse  with  such  men  as  A.  \\ . 
fiofmann,  Peter  Griess,  and  W.  H.   Perkin, 
with   unremitting   theoretical    and    practical    st 
don  I  it  less  furnished  .stimulus  for  tin-  achievement  of  such 
results    as     the    discovery    of    the     blue    spirit-soluble 
Indulinea     (1803).     and     the      dyestuff      known     as 
••  Manchester    yellow,"    patented    by  himself  in  con- 
junction with  Dale  and  Martins  in   1864 

In  lsiiii  he  returned  t..  Germany.  At  first  he 
intended  to  devote  himself  to  pure  science  aa  a  Privat- 
docent  at  Heidelberg  (.'Diversity,  but  his  relal 
already  contracted  in  England,  with  the  Badische 
Anilin-  uiul  Soda  Kabrik,  led  him,  on  November  1st. 
lsus.  fco  accept  a  high  position  in  that  firm.  He 
was  a  Director  of  the  Company  from  IsM  t,,  1890. 
when  he  was  made  a  member  of  the  Aufsichtsrat.  and 
invested  with  special  supervisory  functions.  Quoting 
Bernthsen  (Chem.-Zeit.,  34  [113],  1001).  "  Caro's  work 
in  connect  inn  with  this  firm  resulted  in  a  continuous 
series  of  brilliant  successes  in  the  development  of  the 
chemistry  of  the  coal-tar  dyestuffe."  This  fact  is  well 
brought  out  in  the  Address  "  I'el.er  die  Entwickelung 
der  Theerfarlxn  Industrie,"  which  he  delivered  b 
the  German  Chemical  Society  in  Berlin,  on  June  22nd, 
1891. 

The  dyestuifs,  Eosine,  Alizarin  Orange.  Fast  Red, 
Xaphthoi  Yellow.  Crystal  \  iolet,  Victoria  Blue,  Methy- 
lene Blue,  and  Aurauiine,  anil  the  sulphonic  acid  of 
'•I  uta.  were  either  discovered  or  first  prepar 
the  commercial  scale  by  Caro.  He  published  an 
investigation  on  artificial  alizarin,  undertaken  con- 
jointly with  Graebe  and  Liebermann,  one  with 
Graebe  on  rosolic  acid,  and  others  on  rosaniline 
and  on  acridine.  With  A.  von  Baeyer  he  also  investi- 
gated the  hydroxyanthraquinones,  nitrosodimethyl- 
aniline,  and  nitrosophenoL     Another  o  Idress 

i  arc  delivered  in  1  n77  at  Muni.  "  Natur- 

forecherversammlung."  Although  at  the  close  of  the 
year  1S90.  he  resigned  all  .  -  in  conne  ten 

with  the  Badische  Anilin  o.  Soda  Fabzik,  this  only 
meant  retirement  to  his  own  laboratory,  where  work 
and   study  went  His  discovery  of  mono- 

sulpho  per-acid,  now  known  universally 

cample  of  the  fruit  ..f  this  private  research. 

Caro  may  be  regarded  as  one  of  the  principal 
founders  both  of  the  "  Verein  Deuteohei  Chemiker," 
and  "Verein  Deutscher  Ingenienre."  He  wae  awarded 
the    honorary    I'h.D  ties    of 

of  Munich,  Heidelberg,  and  Darmstadt,  and  the  l1  8 
by  th     Pnivemity  o  ■'•••I  Hofrat 

by  the  Grand  Dnke  of  Baden.  Heinrich  Caro  was  an 
original  member  of  this  So  iety,  and  wrote  some  I- 

Henry  Rescue  in  lss..  which  were  published  in 
urnal  (this  J.,    1882    258,   276).     !!•■  died 
tembcr   ilth.   1910,  at  the  ripe  age  o'  76J  years. 
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Journal  and  Patent  Literature. 

Patent  Specifications  may  be  obtained  by  post  by  remitting  as  follows  : — 
Entluh  — ><f.  each,  to  the  Comptroller  of  the  Patent  Office,  W.  Temple  Franks,  Esq.,  Southampton  Buildings,  Chancery  Lane, 

London.  W.c. 
I'niled  Stattt. — 1«.  each,  to  the  Secretary  of  the  Society. 

si      1  tr,  -■'■  c  each,  to  Helm  ft  tie..  56,  Rue  des  Francs  Bourgeois,  Paris  (3e.). 
German. — 1  mark  each  (with  full  particulars!  to  Kaiserlich  Patentamt,  Berlin,  (iermanv. 
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GENERAL  PLANT  ;  MACHINERY. 

Injector  for  r/i.  inical  icorks  ;    A  simple .     E.  Asbrand. 

Z.  angew.   Chem..   1910,  23,   1763— 17ol. 

The  author  describes  a  simple  form  of  injector,  the  parts 

of  which  may   be   kept   in   stock  and  replaced  in  a  few 

minutes.     The  body  of  the   injector  (see  figure)  consists 

I 


-m_7 


Material 


Bp.  vt. 


Co-eff.  of  heat 

eonductivitv 

at  60° — 75*  C. 


0-360 

0-13 

0-515 

0-2  1 

*Expanstt  Scbrot  No.  I 

0-051 

8-055 

So.  11 

0-049 

0-061 

0-166 

0-060 

Silicate  cotton  (slat;  wool    ... 

0-830 

0-256 
0-141 

f  mean  value, 
I          0-07 

1 

0-118 

1 

Asbestos  sheet  i  j  in.  thick]    ... 

1-240 

0-25 

millboard  I  i  in.  thick) 

0-14—0-1 

Air  [acket  in  vertical  plane,  i in. 

wide,   walls  of  lobestofl    nnll- 



0-26—0-31 

The  authors  results  show  that  Expansit  Schrot  is  a 
light  and  very  efficient  insulator.  When  silicate  cotton 
is  used,  it  is  best  to  pack  it  as  firmly  as  possible.  The 
value  of  asbestos  appears  to  be  due  rather  to  its  fire- 
proof qualities  than  to  low  heat  conductivity.  Attention 
is  drawn  to  the  deleterious  effect  of  even  small  quantities 
of  moisture  on  heat  insulators. — A.  S. 

Patents. 

Measuring  gaseous  fluids  ;    Automatic  recording  apparatus 

jor .     C.  F.  Simon,  Stolberg.  Germany.     Eng.  Pat. 

19,169,   Aug.    20,    1909.     Under   Int.    Conv.,   Nov.    2, 
1908. 

The  gaseous  fluid  to  be  measured  enters  the  apparatus 
through  the  inlet  pipe,  A,  and  passes  into  the  chamber,  (_', 
provided  with  a  projecting  portion.  E.  which  slides  con- 
centrically within_D.  the  slots,  H,  H,  in  E,  and  l,'\,  in  D, 


of  an  ordinary  4-way  pipe  branch.  Into  one  arm  is 
screwed  the  steam  nozzle,  6,  and  into  the  opposite  arm  the 
delivery  nozzle,  c.  The  third  arm  carries  the  suction 
pipe,  and  the  fourth  a  screwed  plug,  a,  for  cleaning  and 
inspection  purposes.  All  these  removable  fittings  are 
constructed  of  whatever  metal  may  be  most  suitable  for 
the  liquids  to  be  dealt  with. — J.  P.  B. 

Il'it-insulating    materials;     Testing    of- .     F.    Bacon. 

Brit.  Assoc.,  Sept.,  1910.  Engineering,  Sept.  16,  1910. 
Slabs  of  the  insulating  material  were  clamped  on  either 
aide  of  a  flat  heating  net  of  resistance  wire  interwoven 
with  asbestos,  with  thin  sheets  of  asbestos  millboard 
between  to  prevent  direct  contact  of  the  heating  net  and 
the  insulating  material.  The  difference  in  temperature 
between  the  inner  and  outer  faces  of  the  insulating  slabs 
was  measured  by  means  of  flat  resistance  coils  of  fine 
double. silk  covered  wire  in  direct  contact  with  the  faces. 
The  results  obtained  are  given  in  curves  and  in  the  following 
table,   where  the  figni  'nt   kilo.-cals.  passing  per 

hour  through  a  •  m  of  1  sq.  m.,  when  the  tempera- 

ture  gradient  is  lc  C.  per  metre.  These  figures  multiplied 
by  805  give  the  B.T.U.  passing  per  hour  per  sq.  ft.  for 
a  temperature  gradient  of  1°  F.  per  inch. 


affording  the  only  means  whereby  the  gas  can  pass  from  (', 
to  the  outlet,  V.  When  in  the  position  shown,  no  gas  can 
pass,  but  gas  entering  A,  depresses  E,  and  allows  the 
openings,  H,  to  come  opposite  the  openings,  I,  so  that  gas 
can  pass  through.  If  the  pressure  of  the  gas  alters,  then, 
it  actson  the  plunger,  0,  against  the  tension  of  the  spring.  P, 
and  by  means  of  the  rod  and  sleeve,  L,  K.  rotates  E,  so  that 
the  width  of  the  clear  passage  between  the  slots,  Hand  I, 
is  varied  to  suit  the  alteration  in  volume  due  to  the 
alteration  of  the  pressure.  The  result  is  that  the  height 
of  the  opening  through  which  the  gas  passes  is  varied  as 
the  weight  of  gas  passed  per  unit  of  time,  any  alteration 
in  pressure  being  allowed  for  by  the  variation  in  the  width 
of  the  opening  which  varies  as  the  pressure  only.  The 
height  changes  are  recorded  on  the  drum  placed  above  the 
apparatus  and  the  quantity  of  gas  or  steam  passed  is 
calculated  from  the  records  on  the  drum. — W.  H.  C. 
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Cooling  water  01  treating  air  m  gam*  with  water  or  other 
liquids:    Apparatus  for- — ■ — .     H    N    Leaak,  Egremont, 

Cheshire.     Eng.  I'm.-.  20,880,  Sept,  13,  II and  8316, 

kfor    II.   1910. 

'im  •  l.i i ml  is  '"I  -i  "rotor*1  suitable  for  use  with  gas 
washing  apparatus  "t  the  type  described  in  Eng.  Pats. 
18,837  of  1907,  and  6462  ol  1909  (this  J.,  1910,  9)  \ 
oentral  hub,  mounted  on  the  horizontal  ahail  ol  the 
msher,  is  provided  with  projecting  parallel  Banged  arms, 
or  Y- or  T-shaped  arms  with  Banged  extremities,  t"  whioh 
an  outer  conoentrio  drum  is  attached.  Sheet  metal  strips 
are  wound  either  concentrically,  helically  or  Bpirallj 
between  the  faces  of  the  drum.  Tin-  layers  an'  kepi  apart 
either  by  distance  puns  introduced  between  each  layer 
or  by  having  indentations  punched  upon  the  sheets 
themselves. — W.  H.  C. 

High     vacua;      Producing .     \V.     Gaede,     Freiburg, 

Germany.     Eng.    Pat.   27.1.Y7.   Nov.   25,   1909.     I'ndor 
Int.  Oonv.,  .Ian.  2,  1909 

The  claim  is  for  the  use  of  a  rotary  pump  having  two 
grooved  members  which  rotate  in  close  proximity  and 
which  is  provided  with  inlet  and  outlet  orifices,  in  order 
to  oiitain  a  high  vacuum  with  such  a  pump,  the  miction 
onnected  to  the  apparatus  it  is  desired  to  exhaust  and 
the  delivery  to  any  form  of  vacuum  pump  capable  of 
producing  a  vacuum  of  about  1  mm.     \V.  H.  ('. 

furnace*  or  ovens.     (J.   A.   H.   Meker,   Asnieree,   Prance. 
Eng.    Pat   28,603,  Dec.   7,   1909.     Under    Int.   Coin., 

.Ian.    I  1.    1909 

The  gas  by  which  the  oven  is  heated  is  completely  burnt  d 
at  a  scries  ,,f  jets  whioh  project  horizontally  into  the  ends 
of  a  row  of  horizontal  or  slightly  inclined  straight  tubes 
which  pass  through  the  oven.  The  gas  which  enters  t  lie 
tulics  being  either  completely  burned,  or  at  least  mixed 
with  enough  air  to  secure  complete  combustion,  passes 
through  the  tubes  and  gives  up  its  heat  completely  to  the 
oven.— \V.  II.  c. 

Gas-fired  retort,  f>v<  n   mid  lib    furnaces.      0.   Benninghoff, 
Dortmund,  Germany.     Eng.  Pat.  862,  Jan.  12,  1910. 

In  gas-tired  furnaces  which  are  supplied  with  gas  through 
a  single  conduit  or  flue,  situated  below  the  furnace,  the  gas 
outlets  from  the  supply  flue  pass  from  the  bottom  of  this 
flue,  at  first  horizontally,  then  obliquely  upwards,  and 
then  vertically  upwards  and  finally  again  obliquely  up- 
wards to  the  combustion  flues  on  either  side  of  the  retorts. 
This  is  done  in  order  to  avoid  back  firing  when  there  is 
unequal   draught   on   the   opposite   sides  of   the  furnace. 

W.  H.  C. 

Furnace  ;    Rotary   [roasting]   .     D.    Baker,    Assignor 

to  Ladd  and  Baker,  Incorporated,  Philadelphia,  Pa. 
l\S.  Pat.  968,313,  Aug.  23,  1910. 
In  a  rotary  furnace  the  inclined  tube  is  heated  externally 
by  means  of  longitudinal  flues.  A  fixed  annular  combus- 
tion chamber  surrounds  the  lower  end  of  the  tube.  Means 
are  provided  for  introducing  and  discharging'  the  material 
to  be  roasted,  and  a  hot  blast  may  be  introduced  at  the 
lower  end  of  the  roasting  tube. — J.  \V.  H. 

Centrifugal  separators  with  filti  ring  apparatus,  IT  Haddan, 
London.  From  Aktiebolaget  Separator.  Stockholm. 
Sweden.  Eng.  l'at.  3(1.070,  Dee.  23,  1909. 
A  number  of  circular  filter-plates  or  elements  are  arranged 
one  above  the  other,  concentrically  about  the  axis  of  the 
bowl  of  a  separator  of  known  type,  and  are  enclosed  in  an 
outer  case  or  drum,  the  bottom  of  which  forms  the  top  of 
the  separator  casing  proper.  The  liquid,  from  which  the 
coarser  impurities  have  been  separated  by  the  Centrifugal 
separator,  passes  upwards  to  a  peripheral  channel  of  the 
upper  casing,  and  thence  in  an  upward  or  downward 
direction  through  the  filtering  discs,  in  a  sense  opposed  to 
the  direction  of  the  centrifugal  force.  The  filtered  liquid 
escapes  into  a  vertical  annular  channel  which  surrounds  the 
axis  of  the  machine. — W.  H.  ( '. 


Centrifugal    separator.     I-'.     I:.     Aboel,  rVaah 

I'.S.  Pat.  W.i. .Vil.  S.  i'l     li,   1910. 

A  itoi  i  ..v.  ' ii    leparatoi   having  ao  Inwardlj   turned 

Buige  at  its  smailii  end  and  an  annular  pocket  with  an 
inwunlh  turned  flange  at  its  larger  end,  is  mounted  by 
mean,  ..I  spiders  upon  a  oentral  horizontal  shaft, 
it  (an  be  rotated,  A  number  of  parallel  annular  tubulai 
reoeivers,  capable  "l  receiving  and  retaining  mercury, 
are  formed  upon  the  shell  ot  the  sparator,  and  ar,  pro 
vid'ii   with   annular  openings  into  the  separator.    The 

width    ol     these    opening!    Can    I"  Lnnnlai 

closing  rings  on  the  side  of  the  reeeivei  next  th 

The  iings  when  in  position  are  Hush  with  the  inner  surface 

of  the  separator. — W.  H.  C. 

Separating  liquids  and  apparatus  therefor  ;    Art  of  . 

L.    Strom,    Los    Angeles,    Cal.       U.S.    Pat.     968,206, 
Aug.  23,   1910. 

A  process  is  claimed  for  separating  by  physical 
mixed  liquids,  the  constituents  of  which  differ  in  adhesive- 
ness and   viscosity.      The   mixture  is  fed  on  to  a   rapidly 
rotating  surface  by  which  ii  is  subdivided  intoafini 
and   projected   against    the  knife  edges  of  blades  which 
retain    the    viscous    constituent.      This    separated 
tuent   runs  down  the  blades  and  Hows  to  a  receiver. 

—J.  W    II. 

filter  :  High  pressure .     A.  Dondev  and  .1.  E.  Teatro, 

Melbourne,  Australia.     Eng.  Pat.   1329,   Peb.  21,  1910. 

I  "in I.  r    Int.    Oonv.,   March   li.    19119. 

The  Alter  consists  ..f  two  cylinders,  I  and  2.  placed  one 

within  the  other  as  shown,  the  space  between  them  and 
that  within  the  inner  cylinder  being  tilled  with  papei   pulp 


or  other  suitable  filtering  material.  The  liquid  to  be 
filtered  enters  through  the  pipe,  16,  passea  through  the 
.  24.  through  the  pulp  in  2.  and  through  the 
perforations,  11.  into  the  space  between  the  cylinders. 
I  ace  is  also  tilled  with   pulp,  and  the  once  tillered 

liquid    is    again    filtered    by    passing    through    the   second 
layer    of    pulp    between    the    cylinders,  finally 

the  arid,  3.  to  the  outlet  opening  at  the  bottom. 

— W.  II.'. 

Concentrating  liquids.      P.    Kestncr.    Lille,    France.      Eng. 

Pat.  4571,   Feb.  23.  1910. 
Improvements  in  the  apparatus  described  in  Kng.  Pat. 
8372    i   1908  (this  J..  1'.m>4.  363)  are  claimed,  consisting 
in  arranging  the  separating  chamber  into  which  the  vapour 
aml  li,:  from  the  upper  end-  ol  the  evaporator 

tubes,  below  their  upper  extremity  and  around  their  upper 
ends,  instead  of  abo"°  them.     In  this  -.-ay,  not  only  is  the 
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apparatus  reduced  in  length,  hut  the  tubes  become  more 
easily  accessible,  and  condensation  in  the  separating 
chamber  is  avoided,  as  the  latter  is  directly  heated  by  the 
upper  ends  of  the  evaporator  tubes  which  pass  through 
it.— W.  H.  <  . 

Still.     J.  Hoffhine  and  X.    F.   Haxriman,  Omaha,   Nebr. 
r.s.  Pat.  069,625,  Si  pt    6,  L910. 

The  still  consists  of  two  J  'tinders,  the  lirst   being 

divided  by  a  horizontal  partition  into  an  upper  boiling 
chamber  and  a  lower  storage  chamber.  The  second  cylin- 
der is  similarly  divided  into  an  upper  condenser  chamber 
and  a  lower  storage  chamber.  The  two  lower  storage 
chambers  are  1  together.     The  boiling  chamber 

is  provided  with  a  steam  heating  coil,  with  a  still  head 
having  a  spray  catcher,  and  with  a  relief  valve,  and  is 
I  the  condenser  chamber  of  the  other  cylinder 
so  that  it  can  be  charged  with  the  warm  condensing  water. 
The  still  head  is  connected  to  a  oondensing  «ronn  placed 
in  the  condenser  chamber  and  connected  to  the  storage 
chamber  below,  which   acts  as  a   receiver. — W.  H.  C. 

Receptacle  for  acids  and  lyes.     J.  Miehalowski.     Gcr.  Pat. 
223.407."  Nov.   14,   1909. 

The  receptacle  is  constructed  of  any  suitable  material 
and  inside  it  is  fixed  a  lining  made  of  wooden  boards 
fitted  together  by  means  of  tongues  and  grooves.  The 
space  between  the  receptacle  and  the  lining  is  filled  with 
water  or  any  other  liquid  which  has  no  action  on  the 
receptacle,  and  this  liquid  is  maintained  at  a  higher  level 
than  the  acid  or  lye  contained  in  the  wooden  lining.  The 
lining  may  be  attached  to  wooden  joists  fixed  along  the 
bottom  and   sides  of  the  receptacle. — A.  S. 

Gas  ;   Absorption  of from  a  mixture  of  gases  by  means 

of  hot  liquor,  and  the  apparatus  employed  therein.  J.  Y. 
Johnson,  London.  From  R.  Koepp  und  Co.,  Oestrich. 
Germany.     Eng.  Pat.  24.805,  Oct.  28,  1909. 

See  Fr.  Pat.  408.419  of  19C9  ;  this  J.,  1910.  615— T.  F.  B. 

Cakining-htn.     W.    J.    Willis.    Ocker    Hill.     U.S.    Pat. 
969,931,  Sept.   13.  1910. 

See  Eng.  Pat.  5901  of  1909  ;  this  J..  1910.  496.— T.  F.  B. 

Furnace  ;  Annular  rotating .     W.  B.  Barv.  St.  Peters- 
burg.    U.S.  Pat.  970.293.  Sept.  13.  1910. 
See  Eng.  Pat.  18,452  of  1909  ;  this  J..  1910,996.— T.  F.  B. 

Separation;    Process  of .     H.   A.   Wentworth,  Lynn. 

\--i_-nor  to  Huff  Electrostatic  Separator  Co..  Boston, 
Mass.     US.   Pat.  970.002,  Sept.  13.  1910. 

See  Fr.  Pat.  411,116  of  1909  ;  this  J.,  1910,  958.— T.  F.  B. 

Air  ;   Method  of  extracting  moisture  from .     J.  Gayley, 

New   York.     U.S.  Pat.  970,453,  Sept.  13.  1910.' 

See  Eng.  Pat.  865  of  1905  ;  this]  J.,  1905,  880.— T.  F.  B. 
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German  petroleum  ;    its  treatment  and  application.     P.  Kess- 

ler.  Z.  angew.  Chem.,  1910,  23.  1697—1704. 
la  Germany,  petroleum  is  found  chiefly  in  the  provinces 
of  Alsace  and  Hanover,  and  first  class  lubricating  oils  arc- 
now  made  from  the  crude  material ;  in  fact,  in  the  author's 
opinion,  it  should  be  possible  to  meet  about  4<i  per  cent. 
of  the  home  (German)  demand  for  lubricating  oils  from 
this  source.  An  outline  of  the  processes  of  distillation  and 
refining,  as  carried  out  at  one  German  fa<  tory,  i 
but  the  method  of  treating  the  crude  oil  is  said  to  vary 
generally  with  the  local  conditions;  the  coke  prepared 
irom  the  distillation  residues  is  specially  suitable  for  the 
manufacture  of  arc-lamp  carbons  and  carbon-brushes  for 
motors.     The  average  yield,  in  volumes  per  cent.,  of  the 


several  fractions  obtained  by  the  distillation  of  different 
types  of  petroleum  are  shown  in  the  following  table. 


Origin. 
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In  connection  with  the  testing  of  lubricating  oils,  stress 
is  laid  on  the  insufficiency  of  the  usual  chemical  and 
physical  tests,  since  it  is  found  that  oils  giving  very  similar 
data  when  examined  by  the  ordinary  methods,  may 
behave  quite  differently  under  working  conditions.  The 
economic  importance  of  a  proper  choice  is  shown  by  the 
results  of  a  series  of  comparative  experiments,  in  which 
a  saving  of  power,  amounting  to  7 — 19  per  cent.,  was 
registered  by  substituting  a  specially  selected  oil  for  an 
apparently  similar  oil  previously  used. — F.  Sodn. 

Petroleum;    Diffusion  of  crude through  (tiller's  earth. 

J.  E.  Gilpin  and  0.  E.  Bransky.     Amer!  Chem.  J.,  1910, 
44.  251—303. 

The  well-known  difference  in  character  between  Pennsyl- 
vanian  petroleum,  which  is  almost  devoid  of  sulphur 
and  nitrogenous  bodies,  and  the  oils  of  Ohio,  which  are 
rich  in  sulphur,  or  the  heavy  Califomian  oils  containing 
much  sulphur  and  nitrogen,  has  been  explained  by  the 
assumption  that  Pennsylvanian  oils  are  of  vegetable 
origin  whilst  the  other  oils  are  of  animal  origin.  The 
authors,  however,  point  out  that  in  the  light  of  their 
experiments  upon  the  diffusion  of  petroleum  through 
fuller's  earth  on  the  lines  previously  described  (this  J., 
1909,  831)  it  is  unnecessary  to  make  any  such  assumption, 
since  when  oils  such  as  those  from  Ohio,  California  and 
Texas  are  made  to  diffuse  through  a  porous  medium  such 
as  fuller's  earth,  they  yield  products  closely  resembling 
Pennsylvanian  oils.  It  was  found  that  when  a  solution  of 
benzene  and  paraffin  oil  diffuses  upwards  through  a  tube 
containing  fuller's  earth,  there  is  a  tendency  for  the  benzene 
to  collect  at  the  bottom  and  the  paraffin  oil  at  the  top, 
In  like  manner,  a  fractionation  of  crude  petroleum  may 
be  effected  by  upward  diffusion,  and  the  oil  subsequently 
displaced  by  water  from  the  fuller's  earth  near  the  top 
of  the  tube  has  a  lower  specific  gravity  than  that  separated 
from  the  earth  in  the  lower  part  of  the  tube.  On  con- 
tinuing the  fractionation  the  range  in  the  specific  gravity 
of  the  fractions  becomes  smaller,  which  indicates  a  ten- 
dency to  the  formation  of  mixtures  which  will  eventually 
diffuse  through  the  earth  unaltered.  The  proportion  of 
unsaturated  hydrocarbons  and  sulphur  compounds  shows 
a  gradual  increase  on  passing  from  the  lightest  fractions 
at  the  top  of  the  tube  to  the  heaviest  fractions  at  the 
bottom,  and  apparently  there  is  a  tendency  for  the  fuller's 
earth  to  retain  unsaturated  hydrocarbons  and  sulphur 
compounds.     Full  details  of  the  experiments  are  given. 

— C.  A.  M. 

Grahamite,    a   solid   native    bitumen.     ('.    Richardson.     J. 
Amer.  Chem.  Soc.,  1910,  32,  1032—1049. 

The  name  grahamite  was  given  to  a  solid  native  bitumen 
discovered  in  West  Virginia  in  the  early  sixties  of  the 
last  century,  but  since  that  date  considerable  confusion 
exists  in  the  literature  as  to  the  character  of  grahamite 
ami  its  distinction  from  albertite  and  gilsonite  (uintaile) 
and,  to  a  limited  extent,  from  manjak.  The  author  has 
been  able  to  make  a  comparison  between  specimens  of 
nearly  all  the  well-known  occurrences  of  native  bitumens 
and  a  specimen  of  the  original  West  Virginian  grahamite 
and  has  come  to  the  conclusion  that  many  bitumens  which 
have  been  given  new  names  are  really   bitumens  of  the 
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class  "i  which  grahamite  is  the  type;  be  oonaidera  it 
would  In-  preferable  i"  term  them  grahamite,  the  n 
being  prefixed  by  the  place  ol  origin,  Native  bitumens, 
in  general,  consist  of  a  mixture  of  hydrooarbona  with 
small  amounts  "I  their  nitrogen,  sulphur,  and  in  some 
derivatives.  They  are  characterised  by 
■  soluble  in  carbon  bisulphide,  but  are  differentiated 
i'\  their  phyaioal  and  chemical  properties.  The  solid 
bitumens  art-  all  derived  from  petroleum,  and  theii 
apecial  characteristics  are  due  to  differences  intheoharai 

of  the  parent  petroleums  and  in  the  envir nent  to  which 

these  nave  been  exposed  during  the  period  of  change. 
Those  products,  derived  from  petroleum,  which  are  not 
i'lo  in  ratlion  bisulphide,  such  as  albertite,  aiv  more 
correctly  termed  pyrobitumens.  The  extent  ..i  the 
ur  tninorphism  which,  beginning  with  petroleum  passes 
through  maltha,  aephaltum,  and  grahamite,  i"  albertite, 
is  indicated  by  the  relative  solubility  in  light  petroleum 
distillates  and  in  the  heavy  petroleum  distillates  known 
as  fluxes,  ami  by  other  characters,  as  shown  in  the  follow- 
ing table  : 


i  in    Steam    Elomana  has  a  bond,  d   imi< -i.i.  in 
18,090,781.    The  Etomano  Americana  is  the  Etonmanian 

branch  "t  tin    Standard  (id  i  i. 

In  1908a  law  was  passed  bj  tin  Etonmanian  I'm  I . 
wit ii  the  :n owed  object  ot  curtailing  the  oompetition  of 

t  li'    Hi. in. mi'   \iin  ricana,   whii  h.   bj    mi  <Ai  <  < 

distribution  ami  bj  largely  eliminating  tin-  middlemen, 
had  been  able  to  sell  its  product  mm  h  more  cheaply  than 
any  other  producer,  and  which,  it  was  [eared,  would  gel 
complete  control  ot  the  looal  market  According  to  this 
law.  the  ].rodiieers  wre  divided  into  three  class*         1 

those  producing  im.ro  than    I im-trii    ton  B,  those 

producing    10,000  t"  40,000   metric   tons;    and  C,  those 

produoing  up  to  10,000  metric  tons.     Cla  dlowed 

to  distribute  in  Etoumania  an  amount  oi  refined  oil  equal 

to  the  pole. 'ill  ago  lis  eapai  li  \    la-    li.xod   b\    1  he  (  io\  ernment] 

■I  the  total  amount  of  refined  oil  produced  in  the 

country,  class  H  was  allowed  to  distribute,  in  addition 
to  this  proportion.  2oo  p.  i  >  .  m  nun.  and  i  last  i  100  |«  r 
cent.  more,  (.'lass  A  included  the  four  companies  previ- 
ously named  and  a  few  others. 


Sp.  gr. 

M.  pt. 

Residual 
coke. 

Solubility  in  : 

Carbon 
bisulphide. 

Light 

naphtha. 

Heavy  residuals. 

Paraffin.                 Asphalttc 

0-83 
0-93 
.f.iii 
1-03 
1-04 
1-04 
M0 
Mil 
1-16 
t-14 
118 
1-08 

liquid 
liquid 

viscous 
60  (. 
80°  C. 

130°  C. 

1 30°  P. 

200  c. 
iiitiiiiii-i  ■  - 

per  cent. 

0-0 

1-0 

3-0 

12-5 

14-S 

15-0 

15-0 

24-7 

35-0 

41-ii 

56-4 

20-8 

per  cent. 

t n 

I0O-0 
98-0 
96-0 

ii'.i  1 
99-7 
98-3 

ILS'S 

978 

115-  S 

per  cent. 
100-0 
98-0 
94-0 
70-0 
lll'.-ll 

58-0 

23-5 
22-2 
14-.H 

3  :t 

homogeneous 

Maltha  

As|.liultum.  hard   

Qilsonlte      

homogeneous 

Alberto.-                   

Insoluble 

iuble 

Qrahamite  may  be  described   as   a    brittle,  solid    native 
bitumen,   generally   pure,   but  at  times  associated   with 

adventitious  mineral  matter:  characterised  when  pure  by 
a  peculiar  Bchistoee  fracture,  which  has  Keen  tinned 
"  hackly."  It  does  not  melt,  hut  merely  intumesces ; 
is  soluble  in  carbon  bisulphide,  but  only  to  a  small  extent 
in  light  naphtha  ;  and  yields  a  high  percent  aire  ol  coke. 
Different  occurrences  of  grahamite  may  be  divided  into 
sub-classes  according  to  whether  the  bitumen  1 1  i  contains 
90  per  cent,  or  more  of  matter  soluble  in  carbon  bisulphide, 
or  is  associated  with  a  relatively  large  proportion  of  j 
niwntitious  mineral  matter ;  (2)  contains  less  or  more  than 
16  percent,  of  matter  soluble  in  light  naphtha  (malthenes) ; 
(3)  contains  less  or  more  than  5  per  cent,  of  sulphur. 
Grahamite  closely  resembles  the  "  asphaltenes."  i.e.,  the 
portion  of  the  bitumen  of  asphnltums  which  is  soluble  in 
carbon  bisulphide,  but  insoluble  in  light  naphtha. — A.  S. 

Its  Roumanian  oil   industry.     U.S.  Cons.  Etept.,  through 

The  Mining  World  (Chicago),  Sept.  3,  1910.     [T.R.I 

Petroleum  and  its  derivatives  rank  second  in  value 
among  the  products  and  exports  of  Roumanian  The  total 
amount  of  crude  oil  produced  in  1909  was  1,430,35]  ton?, 
jainst  1,270,07-1  in  1908.  an  increase  of  100.277  tons. 
The  production  is  mainly  in  the  hands  of  large  corporations 
whose  capital  is  almost  entirely  owned  outside  of  the 
country.  The  following  table  shows  th,-  capita]  invi 
ment  of  the  four  lai_  anies  and  their  production 

in   liMig  and  1909  :— 


Company. 

capital. 

1908. 

1909. 

Unman.. -Americana    . . . 

$9,500,000 
4,132,000 
2,592,500 

4.625,000 



364,032 
289,125 

184,919 
359,514 

1,270,074 

Tons. 
482,769 

132,757 
126,576 

467,311 

Total  ...... 

•1       . 

1,430.451 

Asa  result  of  this  law  nearlj  all tl mpaniee  in  class  A 

withdrew  from  the  direct   distributing  business  in   I. 
mania,  and  turned  over  to  a  distributing  company,  whii  h 
formed  for  the  purpose,  the  amount  ot  refined  oil 

each   was  allowed   to  distribute. 

Phi     small    producers,    however,    most    of    whom    wore 
entirely  dependent  on  the  local  market  for  their  bush 
(although  92]  per  cent,  of  the  total  production  of  the 

Roumanian  industry  is  exported)  demanded  further  pro- 
tection  against  the  competition  of  this  new  distributing 
company,  and  in  the  spring  of  1910  a  new  law  was  ena.  ' 
amending  the  law  of  1908,  Tin-  producers  were  divided 
into  seven  classes  :  Class  A.  th.se  with  a  capacity  of  more 
than  Hli i.t Hid  metric  tons  :  B,  130,000  to  100,000  On-  .  I  . 
30.1  H ii i  to  fiO.UOO  metric  tons;  D,  10.000  to  30.0011  tons; 
K.  'J.M'O  to  10.000  tons  ;  F,  1000  to  2500  tons;  O,  up  to 
HKKl  tons. 

1  lass  A's  distribution  was  limited,  as  under  the  old 
law.  to  the  percentage  which  its  production,  as  fixed  by 
law.  Ix.ro  to  the  total  prod™  tion  of  the  country.  Class  B 
was  allowed  to  distribute  160  pel  cent,  of  its  proportionate 
capacity  ;  1  .  800  per  I  <nt.  ;  1 1.  350  p  r  cent.  :  K.  560  per 
;  !■'.  Too  per  cent.  ;  6, 1100  per  cent.  It  is  expected 
that  under  this  law  the  large  companies  will  be  practically 
driv.  :i  out  ..t  the  local  market.  The  idea  is.  while  leaving 
to  the  larg.  companies  the  large  •  Nj«.rt  business  without 
that  the  local  b  iD  be  resi  rvi  d  to  the 

small  producers,  who  are  nearly  all  Roumanians. 

The  law  also  fixes  the  maximum  pri.  e  that  distributors 
an-  allowed  for  refined  oil,  by  adding  t"  the  current  mat 

icrudi   production  the  estimated  uing 

tributin.;. 

discovery    in    South    Africa.      Bd.    oi    Tr.    J., 

22.   HMO.     [T.R.] 

IK,      South  African  Mining  Journal "    Johannesburg 
27th  August,  reports  the  dis.  overy  oi  oil  in  the  Barkly  East 
distri  I     f  Cape  Colony,  near  the  borders  of  Basutoland. 
Hi.   farm  on  which  the  property  lies  is  known  as  Smiling 
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Vale,  and  is  reached  l>\  a  good  road  from  Dordrecht  on 
the  Cape  Government  Railway.  The  formation  is  shales 
and  sandstones,  with  layers  of  diabase  cook.  Asphaltic 
matter  was  found  OCKUIgOUt  of  a  '2  in.  quartz  vein.  A  bore- 
hole put  down  struck  an  oil-bearing  formation  about  11  ft. 
think  at  a  depth  of  81  —92  ft.  The  bulk  of  the  oil  is  more 
or  1.  •  '  d,  and  it  will  be  necessary  to  ednk  a  shaft, 

as  the  oil  i^  too  thick  to  pump.  An  analysis  of  the  deposit 
gave  the  following  result  : — Kerosine.  38-6  per  cent.,  solid 
paraffin.  S-9  percent.,  and  heavy  lubricating  oils.  40  per 
cent.  A  railway  in  course  of  construction  will  come 
within  nine  miles  of  the  farm,  which  is  bounded  on  one 
side  by  the  Kraai  river. 

Patents. 

Briquette  and  process  of  mating  same  ;    Smokeless  . 

R.   A.   tarter.   Jan.,    New    York.      U.S.   Pat,   968,123. 

Aug.  23.  1910. 
Coke  screenings  are  mixed  with  a  binder  which  can  be 
partially  volatilised  (coal  tar  pitch  substantially  melting 
at  170°  C),  and  briquetted.  The 'briquettes  are  finally 
heated  to  drive  off  the  volatile  matter  and  form  uniformly 
coked  blocks. — J.  W.  H. 

Briqii-lt-~:    Manufacture   of  .     E.   Trainer,   Langen, 

and  W.  II  i.i-  .  vValsum,  Germany.     U.S.  Pat.  909,504, 

Sept.  6,   1910. 

\\  KATHEK-proof  briquettes  are  made  by  using  as  an 
agglomerating  material,  waste  sulphite  pulp  liquor 
practically  freed  from  soluble  calcium  compounds,  and 
mixed  with  a  chromium  compound,  with  or  without  the 
addition  of  aluminium  sulphate. — YV.  H.  (.'. 

Coke  mens.  The  Otto-Hilgenstock  Coke-Oven  Co.,  Ltd., 
London.  From  C.  Otto  und  Co..  Ges.  m.  b.  H.  Dahl- 
hausen,  Germany.     Eng.  Pat.  20.125.  Nov.  11,  1909. 

HORIZONTAL  coke  ovens  arc  constructed  with  the  coking 
chambers  in  pairs,  with  one  gas  outlet  and  one  or  more 
charging  openings  common  to  each  pair,  the  members 
of  each  pair  being  separated  by  a  thin  dividing  wall  through 
which  the  gases  for  heating  the  fuel  can  pass.  The  dividing 
walls  are  connected  to  the  walls  separating  the  pairs  by- 
small  arches,  the  space  formed  above  these  arches  by  larger 
arches  common  to  each  pair  serving  as  flues  for  the  escap- 
ing gas.  In  cases  where  the  discharging  of  the  coke 
presents  no  difficulty,  the  small  arches  may  be  dispensed 
with,  and  the  levelling  rods,  which  are  worked  in  pairs, 
may  be  attached  together  in  front  by  a  bar  carrying 
a  roller  which  runs  along  the  top  of  the  dividing  wall. 

— H.  H. 

Coke    ovens ;     Horizontal    or    inclined    regenerative    . 

E.  Fabry,  Sheffield.  Eng.  Pat.  0813,  March  18,  1910. 
The  si.'/le  walls  of  horizontal  or  inclined  coke  ovens  are 
provided  ».-yith  an  even  number  of  vertical  heating  flues 
havint!  gas  n..  ,ZzIes  so  that  the  flues  are  uniformly  heated 
and  are  indepet.  l,„t  ,,f  the  reversals  of  draught".  These 
gas  nozzles  are  cleat-,,. ,1  periodically  by  burning  the  deposit 
of  soot  by  means  of  a,  reVersed  current  of  hot  air  from 
the  regenerators.  I  his  r.  =versal  is  obtained  bv  chimney 
draught,  a  steam  injector  or  u ,  „R.,.hanical  blower.— J.  AW  H. 

Coking  coals ;   Process  of .    \\,   L  Summers,  Chicago, 

Assignor    to    Continuous    Prodi    ..    r,lkl.    r,,      Maine. 

US.  Pat.  9I.H.499.  Aug.  23,   1910.     . 

The  process  consists  in  treating  the  cat   , „  matt.,.iai 

chemically  or  electrolytically,   before  co  klI|_,    |h  ,„.,ier  to 
form  volatile  compounds  oi  the  sulphur,  p,  )|(  ,]„„.„„    ,,tr 
present.     After  the  treatment  the  materia,]  is  dried  ami 
coked  in  a  closed  retort. — I.  W.  E. 

Sulphur,  phosphorus,  and  other  impurities  fro.  .„  cml^  ^ 
etc.  ;    Method  of  extracting  or  eliminating  — -._      L     ,' 
Summers,  Chicago.     U.S.  Pat.  967,990,  Aug.  2^"  ,910 
The  material  to  be  treated  is  subjected  to  el.ectro,  - 
action  in  a  bath  with  movable  electrodes,  by  w>hich  jt  ig 
subjected  alternately  to  an  acidifying  and  oxidisi,       anj  a 


reducing  and  alkaline  influence.  An  electrolyte  is  used 
in  which  the  reaction  products  from  the  sulphur 
and  phosphorus  contained  in  the  material  are 
soluble.— J.  YV.  H. 

Gas-retort    furnaces.     •  >.     Benninghoff    and    A.    Klonne, 
Dortmund.  Germany.     Eng.  Pat,  8369,  April  7.  1910. 

GAs-retort  furnaces  which  are  of  considerable  height  and 
contain  inclined  retorts  or  chambers,  are  provided  with 
supporting  frames  arranged  around  the  furnace  for  the 
purpose  of  preventing  the  vertical  supporting  bars  from 
bulging  outwards.  Springs  may  be  fitted  to  enable  the 
frames  to  yield  during  the  expansion  of  the  furnace. — H.H. 

Gas    manufacture.     A.    A.    Johnston    and    F.    YV.    Clark, 
London.        Eng.  Pat,   19,190,  Aug.  20,   1909. 

The  coal  is  supplied  continuously  to  long,  narrow  retorts, 
5  ft.  high,  20  ft.  long,  and  4  or  5  ins.  wide  at  the  mouth, 
which  runs  from  end  to  end  above  the  retort.  The  upper 
portions  of  the  retorts  are  heated  by  gaseous  fuel  in 
which  does  not  have  to  pass  through  any  considerable 
heating  chambers  formed  around  them.  The  liberated  gas, 
thickness  of  heated  coke,  escapes  vertically  through  a 
superheated  chamber,  situated  above  the  retort,  through 
which  the  coal  is  dropped.  The  coke  is  continuously 
removed  from  beneath  the  retorts. — H.  H. 

Generating  or  producing  gas  ;    Apparatus  for .     A.  S. 

Cambridge,    Christchurch,    New    Zealand.     Eng.    Pat. 
19.039,  Aug.  27,  1909. 

In  a  vertical  water-jacketed  producer  charged  with  fuel 
through  the  top,  the  air  for  combustion  is  forced  into  the 
space  above  the  water  in  the  jacket  and  after  circulating 
over  the  surface  of  the  water  passes  downwards  through 
vertical  pipes  placed  within  the  jacket  and  surrounded 
with  water,  to  ports  situated  about  half  way  down  the 
producer,  and  thence  into  the  mass  of  fuel.  The  zone  of 
greatest  heat  is  consequently  at  about  half  the  height  of 
the  fuel,  and  the  tarry  matters  which  are  given  off  in  the 
upper  part  of  the  generator,  pass  down  through  the 
incandescent  zone  and  are  either  burned  or  converted 
into  fixed  gas,  which  passes  along  with  the  gas  generated 
'  by  the  partial  combustion  of  the  fuel,  downwards,  through 
'  the  producer  to  the  gas  outlet  pipe  which  is  situated  just 
above  the  water  lute  but  below  the  central  conical  grate. 

— W.  H.  C. 

Gas   producers.     F.  W.  Sandmann,    London.     Eng.    Pat. 
6502,    March    15,    1910. 

In  order  to  distribute  the  fuel  from  the  hopper  evenly 
|   over  the  entire  area  of  the  producer,  a  hollow  cone  or  ring, 
inclined  inwards,  is  attached  to  the  cover  plate  beneath 
j   the  usual  hopper  and  cone  distributor.     When  the  latter 
I   is  half  lowered  the  fuel  strikes  the  ring  and  is  projected 
towards  the  centre  of  the  producer,  but  when  it  is  fully- 
lowered  the  fuel  misses  the  ring  and  is  distributed  towards 
the  sides  of  the  producer. — H.  H. 

Hydrogen  and  carbon  dioxide  ;   Process  for  the  manufacture 

of by  the.  decomposition  of  coal,  hydrocarbons,  carbon 

monoxide,   and   other  carbon   compounds  with  excess  of 
i     .  superheated     steam.     F.     Sauer.     tier.     Pat.     224,862, 
.May  9,  1907. 

In  the  production  of  a  mixture  of  hydrogen  and  carbon 
dioxide  by  the  action  of  steam  on  carbonaceous  substances 
or  cm  water-gas,  the  patentee  proposes  to  use  an  excess 
of  steam  and  to  superheat  this  to  such  a  degree  that  it 
suffices  to  maintain  the  proper  reaction  temperature,  in 
order  to  ensure  the  production  of  a  gas  of  uniform  com- 
position. For  example  in  the  action  of  steam  on  coal, 
the  latter  is  not  blown  alternately  with  air  and  steam,  but 
the  steam  is  superheated  to  such  a  degree  that  when  the 
process  is  once  started,  it  can  be  carried  on  continuously 
by  aid  of  the  heat  of  the  steam  alone.  The  hydrogen 
and  carbon  dioxide  may  be  separated  from  the  othor 
reaction  products  (steam,  carbon  monoxide,  hydrocarbons) 
and  the  latter  again  brought  into  the  process  with  a 
further  quantity  of  superheated  steam. — A.  S. 
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washers.     Q.     K      Davis,     M   nohester.     En        Pat 
1843,    Feb.    23,    L9I0.      Addition   to    Eng.    Pat,    2118, 
,).ui.  28,  1909  (this  .1  .  1910,  79) 

s  8FBA1  arrestei  is  fitted  to  the  lateral  apertun  in  each 
partition,  oomprising  s  pipe  or  cone  oi  larger  area  than 
that  of  the  aperture  and  having  staggered  baffles  and  a 
Haled  pi|K'  for  discharging  r I » >   i  oUeoted  spray,     II.  II. 

Stills  [for  producing  pilch  and  coh  imm  petroleum  residuum], 
.1  Weiser,  Schonberg,  Austria,  Eng.  Pat.  14,251, 
June  17.  1909. 

I  in:  il.um  is  to  heat  stills  by  a  Quid  metal  bath  to  pro- 
dnee    pitoh    and    coke    from    the    residuum    <>f    oi 
petroleum  distillation.      The  object    is   to   prevent    the 
deposition  <>f  orusts  of  carbon  on  the  stills  due  t.i  local 
overheating.-   \\ .  H.  C. 

Mini  nil  oils  nnil  tin  ir  distittaU  ■•  .    Proa  m  for  treating . 

c.    c.    Denner-Meier,  Zurich,  Switzerland.     Eng.   Pat. 
19,167,  Aug.  20,  L909. 

Thj  mineral  oil  is  treated  in  a  still,  which  is  noi  extern  dlj 
heated,  with  wet  and  saturated  steam  at  about  100"  C, 
and  the  resulting  vapours,  after  being  passed  through  a 
tilter.  are  condensed.  The  products  obtained  in  the 
order  given  below  are:  -benzine,  turpentine  substitute. 
and  illuminating  oil,  and  the  residue  contains  lubricating 
and  fuel  oil.  It  is  further  stated  that  treatment  with 
chemicals  is  dispensed  with  and  that  the  product 
are  obtained  in  a  finished  condition  ready  for  inline.  I 
us,-.  (Reference  is  directed  to  Eng.  Pats.  4s  ,,t  |sn:;. 
3240  of  1ST4.  1928  ol  1882,  16,899  of  1892  and  13,936  of 
1902  :    this  J„  1903.  092).      \\     II.  ('. 

Petroleum   products;    Obtaining .     H.    Frasch, 

York.   Assignor  to  Standard   Oil   Co.,    Bayonne,   N.J. 
D.S.  Pat.  968,760,  Aug.  30,  1910. 

OoAUNOA  or  similar  petroleum  is  distilled  under  a 
fractionating  column  so  as  to  obtain  a  burning  oil,  solvent 
naphtha,  and  also  a  fraction  which  is  treated  with  reagents 

for  obtaining  substitution  derivatives  of  aroma  tie  hydro- 
carbons.— A.  T.  L. 

CombuMion-engintx  ;    Method  of  operating .     P.  Win- 

and.  Cologne,  Germany.     D.S.   Pat.  970,162,  Sept.   13. 
1910. 

See  Eng.  Pat.  3006  of  1906  ;  this  J„  1906,  582.— T.  F.  B. 

Coke  ovens.     J.  Kros.  Essen-Ruhr.  (Germany.     Ene.  Pat. 
4890.  Feb.  26.   1910. 

Sn  Fr.  Pat.  413,705  of  1910  ;  this  J..  1910,  1095.— T.  P.  B. 

Gas-producer.  E.  Jones.  Perrv  Barr.  Assignor  to  Kynoch, 
Ltd..  Birmingham.     U.S.  Pat.  969,376,  Sept.  6,  1910. 

See  Eng.  Pat.  8496  of  1908  ;   this  J..  1909.  81.— T.  F.  B. 


IIb.— DESTRUCTIVE    DISTILLATION  ; 
HEATING  ;    LIGHTING 

Rr flirting    power    of    mri..  end      fila- 

in. nls.  ,1,:}  \V.  \V.  Coblentz.  J.  Franklin  Inst.. 
1910,  170.  169—193. 
THE  present  observations  are  the  result  of  an  attempt  to 
obtain  a  more  thorough  knowledge  of  the  optical  properties 
of  metals  (and  some  other  substances)  used  in  incandest  eot 
lamps.  A  fluorite  prism,  a  mirror  spectrometer  and  a 
new  vacuum  bolometer  were  used  ;  and  the  unknown  metal 
was  compared  with  a  new  silvered  glass  mirror  of  which 
the  reflecting  power  was  known.  Tungsten,  molybdenum, 
graphite,  tantalum,  antimony,  rhodium,  iridium,  iron. 
magnesium,  chromium,  vanadium,  tellurium  and  Bill' 
were  examined,  and  the  properties  of  tungsten,  tantalum 
and  molybdenum  are  summarised.  The  reflectivity  curves 
of  tungsten  and  of  molybdenum  are  so  nearly  alike  that 


from  a  con  idoration  ol   thou  optical  properties  then    is 

real  i  b thi   use  ol  thi  le  two  metals  in  in  an 

descent    lamps,     lie    reflectivity   ourvea   show   that    the 
high  eiln  i<  ii  tea  oi  the  metal-filament  lamps  .-  due  to  thi  ii 
lou    refli '  t  a  itj    in   the   \  isibli    tp  i  1 1  tun   and   to 
reflei  1 1\  itj   in  tin-  infra  red.     In  I  img  ten  thi 
an  cmiasivity  of  almost  .">o  per  ■ '  nt.  in  th 
while  in  the  infra-red  the  emissivit]  i    Ii      than  10  per  cent. 
of  an  ideal  radiator.     The  ideal  solid  illuminant  giving  a 
high  luminous  efficiem  y  musl  fulfil  the  i  ondition  ol  a  I •  i _■  I ■ 
operating    temperature,    a    high    reflectivity    'ben 

n vi  iii  the  infra-red,  and  a  low  reflectivity  (high 
t  en  ivity)  in  the  visible  spectrum.  The  pur. 
inn  leu  anil  molybdenum  fulfil  these  conditions  more 
exai  i  ly  than  any  other  known  metal  .  excepting  tantalum. 
which  as  a  lamp  filament,  however,  does  ii"t  have  the 
iiptu  >d  pi.  p.  hi.     of  the  samples  'i.  si  1 1  bed  in  t  lii-  pa  pi  r. 

— R.  (     P 

Patent. 

Ammonia    from    dry-distillatioi  i  for    re- 

moving .     R.  Berth.     Ger.  Pat.  222,407,  Oot     23, 

I  mis 

In  ammonia  saturators  in  which   i  vacuum  is  maintained 

above  tin-  in  id.  a  certain  amount  of  ammoin 
with  the  steam  in  the  gases  from  the  outlet   pipe;    it  is 
proposed  to  mix  these  gasea  with  the  crude  gas  before  it  is 
cooled.— T.  F.  B. 


III.— TAR  AND  TAR  PRODUCTS. 

Kiti   phenol         Preparation    of    orlho-    «»•'    para- . 

R.  S.   Hart.     .1.   Amer.   Chei      -         1910,  32.   1106 
1106. 

The  author  ha-  observed  thai  a  yield  ol   Is  per  oenl 
p-nitropheno]  <  an   be   uniformly   obtained,   without   any 
formation  ol  tar,  it  the  nitrii    acid  is  vigorously  stirred 

during   the   addition   to   it    ol    the    phenol.      A   solution  of 

80  grins,  of  sodium  nitrate  and  100  grms.  ol  strong  sul- 
phuric acid  iii  200  cc.  of  water  is  kept  at  about  -■"■  C. 
and  vigorous!]  agitated  b\  means  of  a  small  motor.  A 
solution  of  50  grms.  of  phenol  in  5  grms.  of  alcohol  is  then 
added  gradually  at  the  rate  of  30 — 35  drops  per  minute. 
The  agitation  is  continued  for  J  hour  after  the  addition  of 
the  phenol,  and  then  after  a  further  li  hours,  the  mixture 
is  diluted  with  twice  its  volume  of  water.  From  the  oily 
nitro-producl  nearly  30  gnus,  of  ortho-,  and  about  13  grms. 
of  p-nitrophenol  run  be  isolated.  Nitration  cannol  l«- 
etfei  ted  below  4  ('..  and  slightly  lower  yields  of  the  para- 
•  ompound  are  obtained  at  4  C.  and  at  50°  C.  r.\-|»,  lively 
than  at  25°  C-— A.  S. 

P.vn 

Anthniijiiinoni  derivatives  containing  nitrogen ;   I' 

preparing  .      Farbenfabr.  vorm.  F.  Baver  und  Co. 

Pat.  Lr2:?..-.H>.  June  2.  Phis.     Addition  to  Ger.  Pat. 
210,019,  Maj    1.  1908. 

Tin:  produi  t  -  deet  ribed  in  the  principal  patent  ind  in  Ger. 
Pat.  212,436  (this  J.,  191  9,  650,966  .  may  be  prepared  bj 
first  i  nil-  using  om-  mol.  of  8UCJ  inn  acid  or  a  derivative 
with  one  mol.  of  an  aminoanthraquinone,  and  then  com- 
bining the  intermediate  product  with  one  mol.  of  the  same 
or  another  aminoanthraquinone. — T.  F.  B. 

Azoxy-     and    azo-benzene  ;     Process    for    preparing . 

ikalienwerk  Griesheim,  G.  m.  b.  H.  Ger,  Pat. 
226,245,  April  24.  1908. 
XiTi."HKNZESE  is  reduced  to  azoxybenzene,  which  i- 
further  reduced  to  asobenzene,  by  heating  it.  with  or 
without  application  of  pressure,  with  alkali  and  eelb. 
or  a  material  containing  cellulose  sawdust,  etc.);  it  is 
sometimes  advantageous  also  to  add  an  organic  solvent. 
such  as  solvent  naphtha,  to  the  mixture.— T.  F.  B 

Cond  produoU~eonUnning  iodine  from  wood  tor  c,r 

wood  tar  oUs  and  aldehydes.    Ger.  Pat.  223.S3S.    S.     \  \ 
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Cl.  IV.— COLOURING  MATTERS  AND  DYES. 


[Oct.  15,  1910. 


IV.-C0L0UR1NG    MATTERS   AND  DYES 

Mordant     dyestuffs.     E.     Noelting.     Chem.-Zeit.j     1910, 

34.  977— «7& 
lui:  anthor  finds  that  when  a  dyestuff,  more  particularly 
one  belonging  to  the  anthraquinone  scries,  contains  a 
hydroxy]  and  ,>n  amino  -group  in  tin  ortho-position  with* 
one  another,  the  Bubstance  has. mordant  dyeing 
properties.  In  certain  cases  als..  mordant  dyestuffs 
are  formed  when  the  two  groups  are  in  the  para-position 
respectively,  but  here  the  affinity  for  the  fibre  is  not  so 
great  as  in  the  former  ease.  A  table  is  given  which  shows 
the  shades  produced  by  such  anthraquinone  derivatives 
on  various  mordants;  'it  is  remarkable  that  all  amino- 
hydroxy-conipounds  give  strong  colours  on  a  copper  mor- 
dant.—J.  (.  c. 

Lactone  dyestuffs.     VI.    Oalloflavin.     J.  Herzig.     Monatsh. 
Chem.    1910.    31.    799—818. 

When  tetramethylogalloflavin  is  heated  to  boiling  with 
8  per  cent,  potassium  hydroxide  solution  and  then  hydro- 
chloric acid  added,  a  compound  melting  at  253° — 256°  ('. 
is  formed,  which  is  called  triniethyloisogalloflavin  and  to 
which   the  constitution, 

/CO 
CO2H.C10H2O(O.CH3)3/l 

is  ascribed.  On  treatment  with  diazomethane  this  forms 
tetramethyloisogallorlavin.  C,.H,04(O.CH3)4,  melting  at 
232 — 234°  C.  and  isomeric  with  tetramethylogilloflavin. 
That  trimethyloisogalloflavin  is  a  carboxylic  acid  was  shown 
by  its  conversion  into  the  tetramethyl  compound  by  means 
of  alcohol  and  sulphuric  acid.  The  lactone  ring  in  these 
compounds  is  readily  ruptured  by  means  of  alcohoUc 
potash,  and  the  corresponding  ether-acid  and  ether-ester 
were  prepared.  By  treatment  with  de-methylating 
agents  the  compounds  of  the  isogalloflavin  series  yielded 
tarry  products,  but  tetramethylogalloflavin.  when  heated 
with  hydriodic  acid,  lost  two  methoxy-groups.  Galloflavin 
itself,  when  fused  with  alkali,  gives  gallic  acid.  Purpuro- 
gallin  is  readily  acetylated  by  means  of  acetic  anhydride 
and  sulphuric  acid  and  the  trimethyl  ether  is  obtained 
in  a  quantitative  yield  by  means  of  diazomethane.  Bv 
further  treatment  with  dimethyl  sulphate  the  latter  is 
readily   converted   into   the    tetramethyl    derivative. 

—J.  C.  C. 

Lactone  dyestuffs.  VII.  Condensation  products  of  the 
di-  and  trimethyl  ethers  of  gallic  acid.  .1.  Herzig  and 
F.  Schmidinger.  Monatsh.  Chem.  1910,  31,  819—826. 
When  the  3  :  4-dimethyl  or  the  tri-methyl  ether  of  gallic 
acid  is  treated  with  potassium  persulphate  in  concentrated 
sulphuric     acid     solution,     tetramethyloflavellagic     acid. 


CH3.0 


XXCO. 


<  H,.<> 


().('H:, 


^CO.O 


is  obtained.  The  substance,  which  is  best  purified  through 
the  acetyl  derivative,  melts  at  270°— 271°  C.  By  treat- 
ment with  dimethyl  sulphate  in  alkaline  solution  the  lactone 
ring  is  broken  and  the  ether-ester  of  flavellagic  acid  is 
produced.  Tetramethyloflavellagic  acid  is  very  resistant 
towards  the  action  of  diazomethane.  but  when  de-methy- 
lated  the  product  is  readily  converted,  by  this  agent,  into 
the  corresponding  pentamethyl  ether. — .1.  ('.('. 

Patents. 

Sulphidt    dyestuffs  containing  Moriru  .     Process  jor  pre- 

luring  red .     A.  Skita.     Get.  Pat.  220,628,  March 

19,  1908. 

When  fluorescein  is  heated  with  sulphur  chloride,  or  with 
a  solution  of  sulphur  in  sulphur  chloride,  to  160c — 190c  I '.. 
compounds  are  obtained  which,  when  oxidised  either  in 
substance   or  on   the   fibre,   yield   red   sulphide  dyestuffs 


containing  chlorine.  The  dyestuffs  contain  more  or  less 
sulphur  according  to  whether  the  melt  is  heated  to  a  lower 
or  higher  temperature. — T.  F.  B. 

Snlphid,  chesluffs  ;  Process  jor  preparing  blue-violet . 

Farl'wcrke    vorm.    Meister.  Lucius,  und    BruniitL 
Pat.    222.41S.    Aug.    11.    1908. 

B-AcETAMiNosAFRAsrsE  of  the  formula, 
*N. 


'\ 


\Z\y/\/ 


XH„ 


HX 


NH.CO.CH3 

(obtained  from  p-phenylenediamine,  aniline,  and  acetyl- 
p-phenylencdiamine),  or  one  of  its  homologues,  is  con- 
verted into  a  blue-violet  dyestuff.  dyeing  fast  shades, 
by  treatment  with  an  alkali  polysulphide  and  a  copper 
compound. — T.  F.  B. 


.4zo  dyestuffs  ;   Process  jor  preparing  basic .     Farben- 

fabr.    vorm.    F.    Bayer   und   Co.     Ger.    Pat.    222.510, 
Feb.  11,  1909. 

Basic  azo  dyestuffs,  which  dye  artificial  silk  directly 
in  shades  fast  to  washing,  are  obtained  (1)  by  diazotising 
aminodiphenylamine  or  4.4'-diaminodiphenylamine  or  a 
homologue,  and  combining  with  an  amine,  diamine, 
aminophenol,  aminonaphthol,  or  alkyl  derivative  of  one 
of  these ;  (2)  tetrazotised  4.4'-diaminodiphenylamine 
is  combined,  in  any  order,  with  one  mol.  of  one  of  the 
above  amino-compounds  and  with  one  mol.  of  a  phenol ; 
(3)  the  above  dyestuffs  are  combined  with  one  or  two  mols. 
of  a  diazo  compound  ;  (4)  the  diazo  or  tetrazo  compounds 
of  these  aminodiphenylamines  are  combined  with  an  amine, 
which  can  subsequently  be  diazotiscd  and  then  combined 
with  an  amine,  diamine,  aminophenol.  or  aminonaphthol. 
or  one  of  their  alkyl  derivatives.  The  dyestuffs  obtained 
are  of  various  shades,  from  golden  yellow,  brown,  bluish- 
red,  and  blue  to  black.— T.  F.  B. 


o-Bydroxyazo    durst  tiffs  ;      Process    jor    preparing    . 

Farbenfabr.  vorm.  F.  Baver  und  Co.     Ger.  Pat.  222,930, 
March   10,    1909. 

The  diazo  compounds  of  o-aminophcnols  combine  with  2.8- 
naphtholsulphonic  acid  and  2-naphthol-6.8-disulphonic 
acid,  in  presence  of  alkaline  earth  hydroxides,  giving  good 
yields  of  dyestuffs  which  dye  wool  directly  in  orange  to  red- 
violet,  bluish  red,  and  red- brown  shades,  altered  by  chrom- 
ing to  brownish-red  to  violet-black. — T.  F.  B. 

[Azo]  dyestuffs  jor  wool ;  Process  for  preparing  yellow . 

(hem.    Fabr.    Griesheim-Elektron.     Ger.    Pat,    222.511, 
June  20,   1909. 

The  dyestuffs  obtained  by  combining  /S-diazonaphthalcne 
with  i-sulphoaryl-3-methyl-5-pyrazolones,  though  only 
containing  one  sulpho-group,  are  fairly  readily  soluble, 
and  dye  wool  in  level,  reddish-yellow  shades. — T.  F.  B. 

Annnoazo   compounds ;    Process   for   preparing    sulph 

acids  oj  aromatic  .     Act.-Gcs.   f.   Anilinfabr.     Ger. 

Pat.    223,657,    -May    2,    1909.     Addition   to   Ger.    Pat. 
217,935,  Oct.  24,  1908. 

Tetrazo  derivatives  of  aromatic  sulphonic  acids  are 
treated  by  the  process  described  in  the  principal  patent 
(this  J.,  1910,  343).  When  the  tetrazo-dcrivative  of 
diaminostilbcne  is  combined  with  ;>-toluenesulphanilide, 
the  product  dyes  wool  yellow  :  on  splitting  off  the  toluene- 
sulpho  group,  a  dyestuff  is  obtained  which  dyes  cotton 
orange  ;  by  diazotising  and  developing  with  /J-naphthol, 
violet   dyeings   are   produced. — T.  F.  B. 


V  .1-  XXIX..  Ho.  li».] 


Cl.  V.— FIBRES;   TEXTILES  ;   CELLUL08B;    PAPER. 


ii  .1 


Ihjt  :    t.rtt ni.'h  i/flUnr  P.   Volkmann,   Assignor  to 

Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany. 
3    Pat.  909,428,  Sept.  B,  1910. 

Pat.  411,192  of  1909;  tins  J.,  1910,938     T.  F.  Bj 

.Itiihraitw   vat  due.     1'.  Thomaschewski  and   II.   Etaedei 
Vohwinkel,  ami  W.  Mieg  and  P.   Fischer,    \  nignoi     to 
Farbenfabr.  mnn.  F.  Bayer  und  t '"..  Elberfeld,  i  Ii  rmany. 
U.S.   Pat.  970,278,  Sept.   18,   1910. 

Pat.  109,407 of  1909  :  UriaJ.,  1910,686,     T.  I'.  B. 


V.— FIBRES  ;     TEXTILES  ;     CELLULOSE  ; 
PAPER. 

tWrocettvlott   artificial   tilks ;     Denitration    o/  A. 

Liulitz.    Chem.-Zcit.,     1910.    34,    !W!)     Olio. 

It  is  impossible  to  obtain  a  ]>roduc(  absolutely  free  From 
residua]  traces  of  nitrogen  withonl  the  destruction  of  the 
threads.  For  practical  purposes  it  is  sufficient  to  prepare 
■  denitrated  silk  containing  005  per  cent,  of  nitrogen, 
provided  the  distribution  of  the  denitrating  action  be 
absolutely  uniform.  Uniform  denitration  depends  on 
uniformity  in  composition  of  the  nitrocellulose  threads  ami 
their  uniform  shrinkage  ;  also  on  uniform  moisture  in  the 
threads  which  are  suspended  in  the  denitrating  bath.  The 
quantity  of  denitrating  liquid  per  kilo,  of  nitrocellulose 
must  always  be  constant  and  the  composition,  the  initial 
temperature  and  the  changes  in  temperature  of  the  bath 
during  the  process  must  he  accurately  controlled.  The 
time  of  action  of  the  denitrating  bath  is  of  the  highest 
importance.  The  titration  of  the  bath  and  the  examina- 
tion of  the  threads  with  the  polarising  microscope  arc  not 
very  satisfactory  guides  in  judging  the  end-point  of  the 
denitration  process.  In  order  to  be  quite  certain,  the 
threads  should  be  treated  rather  longer  than  appears  to  be 
strictly  necessary.  Nevertheless  it  must  always  be  borne 
in  mind  that  a  prolongation  of  the  treatment  involl 
loss  ot  strength  ot  the  produi  i.  Any  addition  of  substances, 
such  as  resins  or  oils,  to  the  collodion  has  an  unfavourable 
influence  on  the  denitration  and  necessitatis  a  longer 
treatment,  with  consequent  loss  of  strength.  The  addition 
of  acids  with  a  view  to  reducing  the  viscosity  oi  'In' 
ollodion  also  detracts  from  the  quality  of  the  finished  silk 
and  appears  to  promote  the  formation  of  oxycelhllose 
The  author  points  out  that  whereas  fresh  solutions  of 
hyclrosiilphides  attack  the  denitrated  threads  bul  slightly 
at  40  ('..  a  solution  which  has  already  been  used  for 
denitration  attacks  them  powerfully.  He  believes  that 
i  lie  nitric  acid  groups  split  off  from  the  cellulose  during 
denitration  are  capable  of  inducing  a  secondary  oxida- 
tion of  the  cellulose,  part  of  which  then  enters  into 
solution  in  the  bath.  The  hydrosnlphides  alone  are  not 
sufficient  to  lix  these  nitric  group*  in  such  way  as  to 
avoid  injury  to  the  cellulose,  and  various  other  substances 
are  generally  added.  The  concentration  of  the  denitrating 
bath  should  be  fairly  high. — J.  F.  B. 

•lose  and   pure    nitric   acid;    Reactions  between   

/.    C.    Haeussermann.     Z.    angew.     (hem..     1910,    23, 
1761—1763. 
Tiif.  first   reaction  between  cellulose  anil   nitric  acid   is  an 
adsorption   reaction,    such   as   that    described    by    Kiieeht 
(this  •'..    1904,   335).  who  obtained  a  compound    unstable 
towards  water,   by  a  short  immersion  of  cotton  in  nitric 
acid    of   sp.    gr.    1-415   and   drying   over    quicklime.      But 
with   longer   periods  of  action  with  acid  of  this  strength 
and  even  down  to  1-36  sp.  gr..  esterification  always  lakes 
place  to  a  certain  extent,  the   compounds  produced   being 
stable  towards  water.     The  tendency  to  esterifii 
rapidly  with  increase  in  the  concentration  of  the  acid  and 
becomes  very  pronounced  with  acids  of  1-450   sp.   gr.  and 
upwards.     At     ordinary    temperatures,    the    quantity 
acid  being  100 — 200  times  that  of  the  cotton,  the  I 
swell  strongly  in  acids  of  sp.  gr.  1-450 — 1463,  and  break 
down   into   small  particles,  with  the  production   of   small 
quantities  of  products  soluble  in  the  acid  but  for  the  D 


pari    precipitated  on  dilation.    Tl eUnlose  nitrates  so 

obtained,  after  48  hours'  action,  com. on  no  a than 

6-5     s    peg   cent,  of  nitrogen  and  are  insoluble  in  ether- 

m I.  hol   and   ai  atone.    Their   mi pi    i  ppi  u 

partly  fibrous  and   parti     smorpl  i    1-469 — 

I- 176    sp.    gr.    immediate]       I  the 

pri -hi-  i     in    |in  .  ipitatcd  by  water  and    oi  B  i"-r 

- i  ■    insoluble   III  tin-   Il-Ulll  BOll  • 

rhese  product  b<  long  to  the  xyloidin 

group  ;    denser  bams  of  cotton  Ived 

but  only  parchmentised.  \'  ■-!  "t  I  18  i  50  p  gr.  convert 
colli  in  uii.i  lie  ordinary  pyroXJ  tin-,  containing  9  I-  ■">  |H-r 
cent,  ot  nitrogen  without  alteration  ot  structure.  More 
titrated  acids  have  s  felting  or  parchmentiaing 
action,   and   uniform   products   are    a  At 

highei  temperatures,  on  the  water-bath,  nitrii  acid  of 
1-48  sp.  gr.  dissolves  the  cotton,  and  the  modified  nitro- 
cellulose may  be  precipitated  by  dilution  at  the  right 
moment;  prolonged  heating  produces  oxidation  and 
decomposition.  Dilute  nitric  acid  ol  1-3  sp,  gr..  on  the 
water-bath,  has  an  oxidising  effect  on  cotton,  yielding  a 

gelatinous  oxyeellulose  ami  soluble  products.  A  id  of 
[•2  sp.  gr.  also  disintegrates  cotton  and  yields  soluble 
oxidation  products.  \t  the-  ordinary  temperature  dilute 
nitric  acid  has  an  action  similar  in  the  main  to  that  of  the 
non-oxidising  mineral  acids,  and  produces  friable  hydro- 
cellulose.  The  vapours  of  nitric  acid  of  1-4  sp.  gr.  also 
produce  hydrocellulose  at  the  ordinary  temperature, 
whilst  thoso  of  highly  concentrated  acids  have  a  pro- 
nounced esterifying  effect.    •!•  F.  B. 

Cellulose,  it*  malerialt  and  derivative*  ;    Reducing  properties 

of    .    L.    Kollmann.     Papierfabrikant,     1910,    8, 

863—869,  890—893. 
Tin:  author  has  endeavoured  to  establish,  as  a  quantitative 
method  of  investigation,  the  reducing  prop  rtj  of  o  llulose 
towards  permanganate,  in  a  manner  analogous  to  that 
standardised  by  Schwalbe  in  the  i  ass  ol  Pi  bung's  solution. 
About  5  grins. 'of  th,  dried  cellulose,  raw  cellulose  material 
or  modified  derivative  are  weighed  out  and  treated  with 
260  i.e.  of  a  solution  containing  20  cc,  of  10  per  i 
(bj    volume)  sulphui  id  5 — 20  c.c.  of  potassium 

I .  i  ii  mi-  .-:,.- 1 1 ,  (1  c.c.  =  0-003!>2  grm.  of  the  salt).  The 
ii,,,  is  digested  for  a  given  time  at  a  standard  temperature 
and  100  c.c.  of  the  clear  liquid  are  drawn  ofl  for  titration. 
10  c.c.  of- sulphuric  acid  (1  :  !t)are  added  to  this  portion, and 
id  exactly  equivalent  to  the  permanganate 
originally  present  in  it  :  the  volume  of  permanganate 
required  then  to  restore  the  colour  corresponds  with  that 
reduced  by  the  aliquot  portion  ol  the  cellulose.  From 
the  nature'  of  the  reaction  the  quantitative  results  di  pend 
on  the  strict  observance  ol  identical  conditions,  and  they 
have  only  a  comparative  significance.  They  are  calculated 
in  terms" of  mgrms.  of  potassium  permanganate  reduced  by 
'in  grins,  of  dry  material.  The  results  are  influenced  by 
the  state  of  disintegration  of  the  fibrous  material,  the 
concentration  of  the  permanganate,  the  time  of  action  and 
the  temperature,  but  small  variations  in  the  weight  of 
cellulose  material  taken  have  no  elicit  on  the  ] 
results.  Reduction  proceeds  further  in  acid  solutions 
than  in  neutral.  The  reducing  power  of  a  cellulose 
material  under  standard  conditions  is  influenced  by  two 
factors:  the  presence  of  natural  impurities,  incnuting 
matter-,  lignin.  etc.,  which  have  a  very  high  reducing 
power,  and  the  presence  ol  aldehydic  groups  produced  by 
,j„.   ,,hen  'on   ol    tie-    pur.-    normal 

cellulose.     The  author  has  therefore  adopt 

-     for    his    quantitative    observatii  I       'or 

impure  raw   cellulose  materials   he  take-   :  per- 

m.i.i    mate  and  alloy  for  the  reductio 

pun-  .ell, dose  and  its  chemical!  derivatives  he 

takes    I"  e.e.  of  pet  n  '   h"ur-     '"'' 

at  extent  superficial,  s  textile  fabric 
U  show  a  lower  result  than  the  same  fibre  in  the 
disim,  jrated    condition.      On     fc  II  "'"". 

1    -   in   the   reducing   power  of  a   given   samp: 
otton  in  the  court 
The  results   show    mgrms.    ol    permanganate   reduced  by 
100  r  cotton  in  I  i.-'-.  u-ing  10  c.c.  of  permanganate 

solution  :    raw  cotton  669  ;    after  the  tirst  (Jirue)  boil  401  • 
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after  the  second  (soda)  boil,  223  ;  after  bleach,  171- 
Mercerised  cotton,  hydrocellulose  and  oxyoelluloae  all 
show  higher  results  than  the  cellulose  from  which  they 
are  prepared,  the  result*  increasing  in  the  order  named 
and  with  the  degree  of  modification.  Mechanical  wood 
pulp,  unbleached  chemical  wood  pulp,  raw  hemp,  raw 
cotton  ami  jute,  wlu-n  treated  with  20  ce,  of  permanganate 
for  5  minutes,  reduce  from  9  to  11  times  as  strongly  as 
purified  cotton  wool  under  the  same  conditions. — J.  F.  B. 

Patents. 

Fabric*   for    use    as   belting   or  host        Treatment    of  . 

P.  L.  Wooeter,  Yonkers,  N.Y.,  U.S.A.     Eng.  Pat.  19,926, 
Aug.  31,  1909.  | 

A  CLOSBL1  woven  cotton,  jute  or  other  textile  fabric  is 
saturated  under  pressure  with  a  solution  of  asphaltum 
having  a  bituminous  base  in  a  suitable  hydrocarbon, 
carbon  bisulphide  or  other  solvent.  The  impregnated 
fabric  is  then  passed  between  rollers  and  dried  at  ordinary 
or  increased,  temperature.  The  use  of  a  fabric  so  im- 
pregnated with  asphalt um  for  the  manufacture  of  belting, 
or  tire  or  garden  hose  is  claimed.  (Reference  is  directed  to 
Eng.  Pats.   16U4  of  1885  and  10,543  of  1891.) — J.  F.  B. 

Cyptrus    papyrus    commonly  known  as  papyrus  and  other 
tropical   aquatic    plants  ;     Production    of    useful  products 

from    .     W.    Smith,    DubUn.     Eng.    Pat.     19,150, 

Aug.  20.  1909. 

The  use  of  papyrus  for  the  manufacture  of  paper  stock  or 
half-stuff  is  claimed.  The  major  portion  of  the  moisture 
is  removed  by  passing  the  stems  between  rollers.  If 
the  material  is  to  be  exported,  it  is  further  dried,  by 
Hire  or  by  artificial  heat.  Otherwise  the  crushed 
stems  are  treated  directly  by  the  usual  chemical  processes 
for  conversion  into  pulp.  The  crushed  roots  of  the 
papvrus  or  other  aquatic  plants  are  utilised  as  fuel. 
(Reference  is  directed  to  Eng.  Pats.  2190  of  1870,  2006  of 
1872  and  607  of  1873.)— J.  F.  B. 

Cellulose  .      Apparatus    for    producing    from    fibroin 

material*.     G.     H.     Marshall,     Roanoke    Rapids,    NX'. 
D.S.  Pat.  968,864,  Aug.  30,  1910. 

The  apparatus  comprises  two  independently  driven  rotary 
digesters  mounted  on  horizontal  trunnions.  One  trunnion 
of  each  digester  is  hollow  for  the  passage  of  a  pipe  which  is 
bent  so  as  to  deliver  near  one  end  of  the  digester.  These 
inlet  pipes  are  connected  to  steam-pipes,  to  one  another, 
to  a  blow-off  pipe,  to  an  agitating-tank.  and  to  a  water- 
heater  in  which  is  a  heating  coil  connected  to  the  blow-off 
pipe.  The  outlet  of  either  digester  can  be  connected 
when  required  to  a  swing-pipe  connected  with  the  blow-off 
pipe.— A.  T.  L. 

Celluloid  or  celluloid   tubslUuU  :    Non-inflammable   . 

W.  ('.  Parkin  and  A.  Williams.  Sheffield.  Eng.  Pat. 
26.6.J7.  Nov.  17.  1909. 

100  parts  of  cellulose  are  mixed  with  450  parts  of  glacial 
acetic  acid.  280  parts  of  acetic  anhydride  and  10 — 15 
parts  of  sulphuric  acid  and  the  mixture  left  at  the  ordinary 
temperature  for  about  13  hours.  A  mixture  of  25  parts 
of  nitric  acid  and  75  parts  of  water  is  next  added,  the 
whole  is  well  mixed  and  allowed  to  stanil  for  a  further 
13  hours.  Water  is  then  added  and  the  precipitate  is  well 
washed  and  dried.  In  manufacturing  a  material  from 
the  product  thus  obtained. camphor  and  camphor  substitutes 
may  be  employed  with  suitable  solvents.  It  may  also  be 
worked  with  glycerin  derivatives,  together  with  oils,  with 
solvents  and  with  filling  materials. — P.  F.  C. 

Cellulose    compounds    from    cellulose    esters ;     Process    for 

the  production  of  pressed  or  shaped  .      I'arbenfabr. 

v.rrn.  I'.  Bayer  and  Co.,  Hberfdd,  Germany.  Eng. 
Pat.  14.364.  June  14.  1910.  Under  Int.  Conv.,  Jbly  26, 
1909. 

Organic  esters  of  cellulose  are  made  into  shaped  compounds 
by  the  aid  of  pentachloro-ethylene  as  a  liquefying  agent, 
writh  addition  of  other  dissolving  or  diluting  agents. 
Pentachloro-ethylene  alone  has  only  a  very  slight  solvent 
action  on  cellulose  esters,  but  in  presence  of  alcohol  or 
other  solvent  it  plays  the  part  towards  organic  cellulose 


esters  that  camphor  does  towards  nitrocellulose  in  celluloid, 
or  acetylene  tetrachloride  towards  acetylcellulose.  For 
example.  200  parts  of  cellulose  acetate  are  mixed  with  100 
parts  of  pentachloro-ethylene  and  700  parts  of  acetone; 
when  the  solution  is  filtered  and  poured  on  plates,  flexible 
films  are  obtained— -T.  F.  B. 

Viscose  and  similar  compositions  ;  Prdcess  for  manu- 
facturing     .     C.     C.     Leclaire.     Paris.     Eng.     Pat. 

20.593.  Sept.  8.  1909. 

See  Ft.  Pat.  102,804  of  1908  ;  this  J.,  1909,  1270.— T.  F.  B. 
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Adsorption  [of  dyestuffs]  ;  Anomalous  .     W.  Biltz  and 

H.  Stciner.     Z.  C'hem.  Ind.  Kolloide,  1910, 7, 113—122. 

Is  adsorption  experiments  with  Night  Blue  and  cotton 
and  charcoal,  it  has  been  observed  that  on  increasing 
the  concentration  of  the  dyestuff  solution  beyond  a  certain 
Umit,  the  amount  of  dyestuff  adsorbed  decreases  consider- 
ably. The  results  of  experiments  with  a  number  of  dyest  tiffs 
are  given.  The  basic  dyestuffs.  Night  Blue  and  Victoria 
Blue,  with  cotton,  showed  this  anomalous  adsorption 
distinctly:  for  example  at  the  boiling  temperature  a 
deeper  shade  was  obtained  with  a  0-08  per  cent,  than  with 
a  0-2  per  iciit.  solution  of  Night  Blue.  In  experiments 
with  the  salt  dyestuffs.  Congo  Red,  Benzopurpurin.  and 
Chicago  Blue  6  B.  and  cotton,  and  with  the  mordant 
dyestuffs.  Alizarin  Cyanine  Green  G  extra  and  Acid 
Alizarin  Blue,  and  ferric  hydroxide  gel,  on  the  other  hand, 
the  results  corresponded  with  the  usual  exponential  adsorp- 
tion formula.  In  the  ease  of  the  basic  dyestuffs.  the  basic 
constituent  only  is  adsorbed  and  the  anomalous  results  are 
probably  due  to  the  effect  of  hydrolysis  of  the  dyestuff 
in  solution.  In  the  case  of  dialysed  Night  Blue,  in  which 
hydrolysis  is  probably  already  nearly  complete,  the 
adsorption  curve  approaches  more  nearly  the  normal 
form.  Several  other  cases  of  anomalous  adsorption 
which  have  been  mentioned  in  the  literature  are  referred 
to.— A.  S. 

Colour  lakes  in  thi  fibre  ;  Xatureof .      E.  Grandmougin. 

Chem.-Zeit.  1910.  34.  990—991. 
The  nature  of  colour  lakes  in  the  fibre  is  very  variable. 
Certain  dyestuffs  form  simple  lakes  ;  to  this  class  belong 
all  the  vat  dyestuffs.  the  naphthol  dyestuffs  and  the  oxida- 
tion and  condensation  dyestuffs.  In  all  these  cases  the 
lakes  consist  of  the  unchanged  dyestuff  deposited  in  or  on 
the  fibre ;  the  dyestuff  is  extracted  without  chemical 
modification  by  treatment  with  suitable  solvents  :  glacial 
acetic  acid,  xylene,  nitrobenzene,  cold  concentrated  sul- 
phuric acid,  etc.,  and  the  isolated  extracts  may  be  examined 
spectroscopically  or  otherwise  for  identification.  The 
metallic  lakes  of  the  "  mordant  "  dyestuffs  include  not  only 
those  dyed  on  a  mordant  previously  fixed  on  the  fihre. 
but  also  those  which  are  dyed  directly  in  an  ac  id  or  saline 
bath  and  are  subsequently  converted  into  lakes  by  after- 
treatment  with  metallic  salts,  e.g.,  potassium  bichromate, 
chromium  fluoride,  copper  sulphate,  etc.  Two  tpyes  of 
metallic  lakesare  met  with  (l)those  from  which  thedyestuff 
can  be  isolated  as  such  by  chemical  decomposition; 
(2)  those  which  are  not  decomposed  readily,  and  in 
far  as  they  are  capable  of  extraction  arc  obtained  only 
in  the  form  of  solutions  of  the  compound  lake.  A  good 
example  of  the  first  type  is  alizarin  lake,  a  complex 
i  mineral  fatty  acid  soap  in  combination  with  alizarin 
The  soap  is  decomposed  by  heating  with  moderal 
concentrated  acid,  and  the  alizarin  may  be  isolated  in  the 
free  state  for  examination.  The  second  group  of  mineral 
lakes  includes  certain  chrome  dyestuffs.  e.g,  Alizarin 
Blue.  Crrrulein,  Phenoeyanin.  etc..  which  are  dyed  on 
chrome-mordanted  goods,  and  Chromotrope  and  acid- 
alizarin  dyestuffs  which  are  dyed  direct  and  after-treated 
with  bichromate.  These  lakes  are  not  decomposed  by 
acids,  the  metallic  radical  being  very  firmly  combined 
with  the  organic  radical.  Chromotrope  FB  (naphthionic 
acid    azo-1.4-naphtholsulphonic    acid)    is    an    interesting 
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tnpli  rhi  aqueous  or  acetic  Mid  solution  .•!  this 
mi lir-tj mi  e  baa  ■  red  colour  and  ■  certain  di  finiti  absoi  ption 
r|H,  trum  ;   when  dyed  on  wool  and  after><  In >l  n 

!■  Navj  Blue.  Che  colouj  ma]  1«-  extracted  from 
the  fibre  bj  means  of  <mi  per  cent,  acetii  a<  id  containing 
i  ii  m  drope  oi  strong  hydrochloric  acid  .  the  solution  has 
i  violet  to  blue  colour,  A  blue  solution  is  also  obtained 
when  the  fibre  is  treated  with  cold  concentrated  sulphuric 
in  ill.  The  form  of  the  absorption  Bpectrum  shows  that 
tin-  same  substance  is  in  Bolution  in  both  these  i 
and  this  spectrum  is  quite  different  bom  that  oi  the  free, 
dyestuff  in  the  same  solvents.     J.  b".  15. 


tily   tests    of    samples    oj    Polish 
Schmidt.     Chem.-Zeit.,  1910,  34,  993. 


Glux  and  gelatin  are  largely  used  in  the  finiahina  ,,i 
woollen  and  cotton  textiles,  and  the  commercial  qualities 
are  very  variable.  The  characters  desired  are  in  the  first 
plan-  adhesive  and  thii  kening  quality,  set  ondly  neutrality 
and  freedom  from  undesirable  adulterationB.  According 
to  the  author's  experience  the  viscosity  oi  the  Bolution 
should  be  the  sole  factor  in  judging  the  value  of  glue  for 
finishing  purposes.  He  has  ■  xamini  d  a  number  of 
samples  ol  Polish  origin,  using  an  bungler's  viscosimeter 
ami  working  with  16  per  cent,  solutions  of  the  glues  at  a 
temperature  oi  30  C.  All  the  samples  wen  neutral  and 
unadulterated;  tin  price  "t  the  various  samples 
found  tn  \iiry  directly  as  the  viscosity.  The  viscosity 
values  found  ranged  from  1-2116  for  a  common  glue  and 
1-3270  for  a  bone  glue,  up  to  1-6730  for  a  high-grade 
gelatin.— J.  F.  B. 

Patents. 

Dyeing   machine.    J.    II.    Riley   and    Co.,    Ltd.,   and    I'. 
Riley.  Bury.     Eng.  Pat.  3263,  Feb.  10,  1910. 

Tins   cop   dyeing    machine,    which    is    particularly   eon- 
struc  ted   for   indigo   dyeing,   comprises   a   cop-carrier.   B, 


in  a  hydraulic  cylinder,  I.  with  which  thi  pipe,  i,  of  the 

pump,  I',  i    connected.    This  ram  opens  into  •  chamber, 

i'.  the   passage   being  controlled   bj    >   valve,  Q,     When 

it  i-  desired  to  rain   th<     op-oarriei  in  thi    vat,  this  valve 

is  iIomiI  and  the  dye-liquor  on  being  pumped  in 

thi  cop-carrier.     It  can  l»  lowered  bj  eithei  ravening  thi 

pump  or  opening  the  valve.    The  pump.  D 

with  a  three-way  valve,  '/'.  ami  s  receiver,  Dl,  thi 

l«  uil'  fitted  with  ii  Boat,  d9,  and  with  an  electrical  device 

fi  i  a  ut at  ii  ally  operating  the  valve,  d*,  when  the  n 

i-  lull,  so  as  to  turn  the  fiovi  ol  the  dyi   liquoi  into  another 
\ai   and  to  allow    the   liquoi    to   Bow   from   the   receiver 
through   a   discharge   pipe   not   shown.     This   receivei    i 
used  to  draw  the  air  out  ol  the  cope  and  to  receive  the 
dyi   liquor   lirst   drawn  through,   which    maj    have   been 
oxidised   by  contact    with   the   air.     The  cop-carrier,    B, 
is  fitted  with  an  exhaust  pipe,  bx,  and  ralve,  '•-.  and  above 
it  is  arranged  the  exhaust  chamber,  C,  with  an  i 
K      i  his  exhaust  i  hamber  al  it-  lower  end  i-  fitted  with  a 
Bpring    stuffing  box,  M,  and  a   valve,  ,H,  through  which 
a  rod,  6*,  fitted  to  the  exhaust  pipe,  o1.     When  the 
crier  i     raised,  the  uppi  i  end  of  the  pipe,  61 
into    contact   with  the  Bpring  stuffing  box,  M.  making  a 
Bb  ..in  tight  joint,     Ai  thi    same  time  tl  m,  m1, 

opens  the  valve,  //-'.  ami  thus  connects  the  exhaust  ■  hamber, 
C.  with  the  cop-carrier,  B.  The  rod,  J8,  also  opens  the 
valve  oi  the  ejector,  l\.  and  thus  produces  «  partial 
vai  a  ii  m  in  the  i  hamber,  1 1,  opens  the  value,  m,  and  drawB 
air  through  the  cops  to  oxidise  the  reduced  indigo,     P.  I  •'. <  . 

machiru  .     J.  II.  Bile]  and  Co..   Ltd..  and  V.  Riley, 
Bury.     Eng.  Pat.  3366,  Feb.   11.  1010. 

\    i.\  i.  \  vi     within    which    is    placed    a    perforated  yarn- 
carrier  is  constructed  with  a  receiver  mnnmmlmg  it 
jacket,  the  vat  and  receiver  being  connected  by  a  valved 
pipe  at  the  bottom.     Tl  annectea  to  a  pipe 

leading  to  a  dye-liquor  react  voir. 
The  bottom  of  the  vat  i-  also 
connected  directly  with  the  \n\<v 
leading  t-»  the  dye-liqnor  reservoir. 
lie  upper  part  of  the  dye-vat  is 
connected  by  s  branch  pipe  to  a 

steam  pressure  pipe,  and  a  partial 
vacuum  can  be   fi  ide  the 

vat    by  an  ejector  fitted  on  to  the 
exhaust   pipe.      Tin-   receiver  is  also 
connected  with  the  steam  prt 
pipe    so    that    steam  can    In- 
nately    admitted     to    the    d; 
and  to  the  re  i  iver.     I  he  machine 
is      provided     with     an     exhaust 
chamber,    having   an    ejector,    the 
chamber  bein  ith   tru- 

er in  such  a  way 
that  the  honor  can  be  forced  through 
the  material  by  suction  instead  of 
bj  steam  pressure. — P.  !•'.  C. 


two  vats.  A.  a  pump.  D.  and  an  exhaust    chamber  C. 
The  cop-carrier  is  provided  with  a  hollow  ram.  E.  working 


Washing,  damping  nr   dyeing  cyUn- 
dried     art,  ally    bobbins 

or  bobbins  of  yarns  .-  Machint 
for  — — .  K.  BJerxogj  Erlach, 
Lowei  Austria.  Eng  Pat  8086, 
Apr.  4.  1910.  Under  Int.  Oonv., 
\pi    2,   1909. 

The  bobbins  are  taken  up  from  the 
§y///////////  feed   table  by  n  revolving  cylinder 
provided  with  longitudinal  grooves 
which  hold   the  bobbins  until  they 
ivered  to  the  washing  device. 
of  tw..  parallel  endless 
bands   which  are  travelling   in  the 
same    direction    at    different 
so    that    the   bobbins,  when    ; 
between     them,     an-     caused     to 
roll    forward.       The    lower    endless 
band,    jo  the 

the   b  ibbins,  passes  through  a   washing  li.|uor  contained 
in  a  tank  and  i  arries  BOme  of  it  forward  to  wash  the  bobbins. 
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If  tw  tonal  J,  the  bobbins,  just  before  delivery  from  tbe 
mach.ne.  are  farther  trashed  b\  discharging  a  jet  of  water 
on  to  them.  The  dist.wi  <t  between  the  endless  bauds  oan 
be  adjusted  so  as  to  enable  them  to  be  used  for  bobbins 
of  different  ilia  meters  and.  if  desired,  the  rotating  feeding 
cylinder  can  be  replaced  by  a  creeping  lattice,  provided 
with  t  ran  verse  s Tee  at  Intervals.     P.  I'.  C. 

Silk  weighted  irilh  metallic  Kalis  or  rendering 

0.  Meister.  tier.  l'at.  223,883,  >>.-;.  17.  1909. 
In  order  to  render  weighted  silks  more  durable,  without 
loss  of  their  gloss  or  "'feel."  they  are  treated  after  dyeing 
with  a  solution  of  an  aldehyde  of  a  monohydric  alcohol. 
or  with  its  bisulphite  compound.  Thus  the  solution  may 
contain    1    to    5    per    cent,    of    formaldehyde-bisulphite. 

— T.  F.  B. 

Dyeing  and  printing  ;    Process  for  producing  shades  which 

can     be     graduatid     in .      H.     Sehmid.     Oer.     Pat. 

223,466,  March  2,  1909.     Addition  to  tier.  Pat.  218,474, 
.March  2.   1909. 

A  PADDING  mixture  is  prepared  containing  a  phenylene- 
diamine  either  alone  or  mixed  with  aromatic  aminohydroxy 
compounds,  an  alkali  chlorate,  ammonium  chloride,  and 
an  alkali  ferrocvanide.  and  is  used  for  the  production  of 
shaded  effects  in  brown  and  black  according  to  the  process 
descrilied  in  the  principal  patent  (this  J..  1910,  484).  For 
instance,  for  brown  shades,  the  mixture  may  consist  of 
12 — 15  grins,  of  p-phenylenediamine.  20  grms.  of  sodium 
chlorate.  20  grms.  of  ammonium  chloride,  and  10 — 20  grms. 
of  potassium  ferrocvanide  in  a  litre  of  water. — T.  F.  B. 

Silk  .     Process  of  preserving  tin-weighted  .     O.    Berg 

and    M.    Imhoff.    Patcrson.    X.J.     U.S.    Pat.    909.441.. 
Sept.  6.   1910. 

See  Eng.  Pat.  6538  of  1910  ;  this  J..  1910.  1007.— T.  F.  B. 

Erratum. 
This  J..  Sept.  30,  page  1102.  col.  1.  line  15  from  bottom, 
after  "  London,"  insert  "From  E.  Weichert." 


VII.— ACIDS ;     ALKALIS ;     SALTS  ;     NON- 
METALLIC    ELEMENTS. 

Sulphur    acids:     Analysis    of    some    inorganic .     A. 

Casolari  Gaz.  chim.  ital.,  1910,  40.  II.,  22 — 27. 
Polythioxates  are  determined  by  treating  the  neutral 
solution  with  hydrogen  peroxide  and  a  known  volume  of 
JV/10  alkali,  heating  on  the  water-bath  for  i  hour,  and 
then  titrating  the  excess  of  alkali.  Each  molecule  of  a 
polythinnati  with  m  atoms  of  sulphur  forms  m — 1  mols.  of 
sulphuric  acid:  Na2SmOf,-(3m— 5)H202-(ni— 1)H,0  = 
Na,S04~(m—  l)HjS04-f  (3m— 5)H2<>.  fhiocvanates  can 
be  determined  in  an  analogous  manner,  but  the  alkaline 
solution  is  heated  for  about  1  hour,  and  then  a  quantity 
of  .Y  10  acid  equal  to  the  alkali  used  is  added,  and  the 
solution  boiled  for  a  few  minutes  to  decompose  the  cyanate 
which  would  otherwise  obscure  the  end  point  of  the  titra- 
tion. The  reaction  is:  KSCX  .1H,<L-  2KOH  = 
KjSO.-lKimN  5H,0.  Thiosulphat.  -  may  also  be 
determined  in  this  way.  one  mol.  of  thiosulpliate  yielding 
one  mol.  of  sulphuric  acid.  Thiosulpliate  and  thiocyanatc 
when  present  together  may  be  determined  by  first  con- 
verting the  thiosulphat*  into  tetrathionate  by  titration 
with  iodine,  and  then  determining  the  combined  tetra- 
thionate and  thiocyanatc  by  oxidation  with  hydrogen 
peroxide  in  alkaline  solution  as  described  above. A.  S. 

Ammemivm  perchlorate  ;    Use  of as  a  reagent.     Metal. 

ammonium     perchlorata.      P..  Salvadori.       i;az   chim 
ital.,   1910,  40,  II.,  19—2). 

Metal  ammomi  M  perchloratcs  are  easily  prepared  by 
adding  to  a  solution  of  a  salt  of  the  metal  a  20  per  cent, 
solution  of  ammonium  perchlorate  in  ammonia  of  sp.  gr. 
0-9.  The  cobalt-,  nickel-,  manganese  .  and  radmium- 
ammonium  perchloratcs  are  precipitated  completely  in 
this  way  even  from  dilute  solutions,  the  filtrate  from  the 


precipitate  giving  no  reaction  with  ammonium  sulphide. 
Precipitation  is  incomplete  with  nine  salts,  whilst  with 
mercury  s„lts  the  precipitate  is  soluble  in  excess  of  the 
reagent.  With  copper  salts  precipitation  can  only  be 
effected  in  concentrated  solutions  and  after  long  standing. 
The  reaction  may  be  utilised  for  detecting  cadmium  in 
presence  of  copper  instead  of  using  potassium  cyanide. 
The  sulphide  precipitate  obtained  in  the  second  group 
and  containing  copper,  bismuth,  and  cadmium,  is  dissolved 
in  nitric  acid  and  the  solution  is  first  freed  from  bismuth 
by  treatment  with  excess  of  ammonia,  and  then  treated 
with  the  ammoniacal  ammonium  perchlorate  solution. 
Cadmium-ammonium  perchlorate,  Cd(C104),,4NHa,  is 
precipitated  immediately  ;  the  white  crystalline  precipitate 
dissolves  on  heating,  but  separates  again  on  cooling. 
Ammonium  perchlorate  may  also  be  used  for  distinguishing 
cobalt  salts  from  cobaltammines,  the  latter  giving  no 
precipitate.  The  metal-ammonium  perchloratcs  are  de- 
composed by  water,  with  liberation  of  ammonia  and 
formation  of  the  hydroxide  of  the  metal.  They  also 
decompose  on  heating,  exploding  when  heated  rapidly  or 
when  struck.  The  metal-ammonium  perchloratcs  prepared 
by  the  author  have  the  following  composition  :  cadmium. 
Cd(C104)  ,4XH3  :  zinc,  Zn(C104)s,4NH,  :  cobalt, 
OofaO^oNH,;— A.  s. 

Permanganates      ana"      permanganic      acid  ;       Spo7itaneous 

decomposition    of .     A.   Skrabal.    Z.   anorg.    Chem.. 

1910.  68,  48—51. 

The  spontaneous  decomposition  of  permanganates  is 
considered  to  take  place  in  three  stages  :  (1)  a  slow  incula 
tion  period,  in  which  small  quantities  of  manganous  salts 
are  formed,  according  to  the  scheme,  Mn,i'-*Mn"-f  02 : 
(2)  a  more  rapid  induction  period,  in  which  trivalent 
manganese,  thought  to  be  the  primary  product,  gives  rise 
partly  to  manganous  salt  and  manganese  per- 
oxide and  partly  to  manganous  salt  (which  reacts 
with        more       permanganate)       and       oxygen,      thus — 

I4n«-fMn™-»-Mniii<^^,|'i+(^n",     and     (3)     the      final 

period,  in  which  the  manganese  peroxide  reacts  slowly  to 
form  manganous  salt  and  oxygen,  Mn'v— *Mn''-x-02. 
If  manganous  salt  be  added  to  permanganate  solution  or 
produced  in  it  by  the  reducing  action  of  organic  substances, 
the  rapid  induction  period  sets  in  immediately,  with  the 
liberation  of  oxygen  and  production  of  tetravalent 
manganese,  and  if  more  permanganate  be  then  added,  on 
account  of  the  manganous  salt  formed  by  the  slow  final 
period  reaction,  the  induction  period  sets  in  afresh,  until 
manganese  peroxide  again  remains  ;  the  peroxide  appears, 
therefore,  to  act  catalytically  in  the  decomposition  of  the 
permanganate.  This  decomposition  proceeds  much  more 
slowly  in  neutral  than  in  acid  solution,  and,  amongst  other 
factors,  fight  probably  influences  the  rate  of  decomposition. 
The  mechanism  of  the  change,  as  explained  by  Sarkar  and 
1  >ntta  (this  J.,  1910,  843),  is  considered  insufficient,  because 
it  only  accounts  for  the  liberation  of  oxygen  after  the 
permanganate  has  been  reduced,  whereas  it  is  also 
evolved  during  the  process  of  reduction. — F.  Sodn. 

Magnetic  oxides  of  iron  from  aqueous  solutions  ;  Preparation 

of .     8.  Hilpert.     Iron  and  Steel  Inst.,  Sept.,  1910. 

[Advance  proof.] 

Experiments  on  the  production  of  magnetic  iron  oxide 
(Fe304)  from  aqueous  solutions  have  led  the  author  to 
the  opinion  that  this  is  only  possible  through  the  precipi- 
tated ferrous  oxide  first  dissolving  in  the  ammonium  salt 
solution  and  then  combining  with  ferric  oxide.  I'aiulla's 
conclusions  on  the  same  subject  (J.  Iron  and  Steel  Inst., 
1909,  H>!3)  being  called  in  question.  For,  when  mixed 
solutions  of  ferrous  and  ferric  salts  are  precipitated  with 
ammonia,  the  bluish-white  ferrous  hydroxide  and  the 
In-own  ferric  hydroxide,  which  are  unmagnctic.  arc  found 
to  react  on  standing  for  a  short  time,  or  on  boiling,  to  form 
one  of  the  magnetic  oxides,  and  the  reaction  proceeds  more 
rapidly,  the  larger  tin-  excess  of  ammonium  salt  present  : 
in  fact,  if  the  precipitation  be  made  in  a  strong  solution  of 
ammonium  chloride,  so  that  only  ferric  hydroxide  is  pre- 
cipitated,   this    immediately    combines    with    the    ferrous 
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hydroxide  present  in  solution,  and  with   luoh  vigout   that 

tin'  mixture  becomes  quite  hot.     Thus  it  is  easj  to  | 

th.    magnetic   combinat i»\    adding    b    mixed    i us- 

tei  k'  solution  t>>  excess  of  ammonia  "i'  by  proi  ipitation  of 

tin'   mixed   hydroxides  and   then   heating  ot  allowing   to 

d,    with    exclusion    ol    air.     So-called    compounds    to 

which  formulae  other  than   l'c,i>,  have  been  a  cribed,  are 

idered  by  the  author  to  In-  indefinite  mixtun 
magnetic  property  of  the  oxide,  FeaOj,is  held  to  depend 
upon  the  acid  character  of  the  group    Fe,0  ,  for,  ilthougb 

in  which  ferric  oxide  is  the  base  are  onms  pietic, 
compounds  of  the  oxides  of  copper,  cobalt,  calcium,  bat  ium, 
ami  potassium  with  ferric  oxide  have  magnetic  properties, 
tlir  compound,  CuO,Fc,0«,  being  us  strongly  magn 

■  i  .itr  i  [•>,!  I,)  it  si 'It.  It  is  also  possible  to  produce 
a  magnetic  oxide,  Fe,0„  by  oxidising  ferrous  ferrate,  when 
a  ml  powder  is  obtained  having  this  formula;  this  com- 
pound, whioh  must  be  ferric  ferrate,    (Fe10J)+(2Fe,Oj|_, 

mini  as  the  true  magnetic  iron  oxide      I    Sodn. 

nitrate  formed  by  the  action  of  nitric  acid  on  rilver 
sulphiih.  H.  Gruener.  .1.  Amer.  Chem.  Soc,  1010, 
32.   1031)— 1032. 

Tiik  action  of  nitric  acid  of  varying  concentrations  on 
precipitated  silver  sulphide  under  different  conditions  was 
studied.  With  very  concentrated  acid  (!>4  per  cent.) 
tin'  sulphide  is  completely  converted  into  sulphate.  The 
maximum  yield  of  silver  nitrate  (about  '.•">  per  cent.)  is 
obtained  with  acid  of  15  20  per  cent,  concentration 
The  relative  yield  i>f  nitrate  is  increased  bv  using  cold 
nitrii'  acid,  but  the  absolute  yield  is  frequently  lower  than 
with  boiling  acid,  as  the  formation  uf  nitrate  appears 
to  be  hindered  by  prolonged  contact  "f  the  reacting  sub- 
stances.  Silver  sulphide  is  attacked  rapidly  by  nitric 
acid  of  all  concentrations  above  5  per  oent, — A.  S. 

Strontium     mlphaU     and     sodium     carbonate;      Rea 

between .     W.    Her/.     Z.   anorg.   Chem..    1910,   68. 

69—72. 

An  examination  of  tin-  reaction  between  strontium  sul- 
phate and  sodium  carbonate  has  shown  that  the  linal 
equilibrium  reached  is  not  affected  by  the  surfact  con- 
dition of  the  sulphate,  for  the  same  result  was  obtained 
whether  freshly  precipitated,  gently  heated,  or  ignited 
material  was  used  ;  moreover,  by  varying  the  strength 
of  the  sodium  carbonate  solution,  the  reaction  was  proved 
to  Ik-  in  accordance  with  the  law  of  mass-action. 

— F.  Si. UN. 

Manoanifluoridi <  ,■     Preparation   of and    inflitena    o) 

fluoride  in  0u  titration  of  manganesi  l>u  Volhard's  method, 
K.  Mailer  and   P.   Koppe.    Z.  anorg.  Chem.,   L910,  68. 

umi    mi. 

Whkn  potassium  permanganate  reacts  with  a  manganous 
salt  in  the  presence  of  hydrogen  fluoride,  no  manganese 

dioxide  is  precipitated,  hut  a  brown  solution  is  produced 
which  contains  manganic  fluoride.  On  the  addition  of 
potassium  fluoride  to  tins  solution,  the  red  mangani- 
rluoride.  2KI'.Mnl''.,,H,(  >.  separates.  Manganese  di- 
oxide itself,  although  insoluble  in  hydrogen  fluoride,  also 
reacts  with  a  manganous  salt  in  presence  of  a  fluoride  to 
produce  manganic  fluoride.  Further,  in  consequent 
these  reactions,  only  manganic  fluoride  is  produced  when 
a  manganous  salt  is  electrolysed  in  presence  of  a  fluoi 
and  never  permanganate  or  manganese  dioxide.  These 
reactions  naturally  have  an  effect  in  the  Volhard  titration 
of  manganous  salts  with  permanganate.  It  is  certain 
that  the  ordinary  results,  ,-  in    ponding  to  : 

2KMn04  +  3MnS01  +  2H,0    5MnO,+2H1S01-T  Ksn, 
are    not    obtained    in    presence    of    fluorides.       It     is    not 
possible  to  ert  accurate  results  from  the  equation  : 
KMnO,-i-4MiiF.-i-sllF     ..Mnr.  -  411  ,i '  -  Kl  . 
because  the  brown  colour  of  the  solution  obscures  the  end 
point,  and   does  not  allow  of  deciding  in  the  first  plaoe 
whether    the    reaction    is   reversible   or   complete.     It    is 
certain  however  that   it   is  nearly  complete  in  warm  solu- 
tions  with   plenty    of    hydrogen    fluoride,  since   a   solution 
which    should    require    3-7")    c.c.    of    permanganate    takes 
about    3-65    (  +  0-3)    c.c.     Since    ferrous    salt-    will    readily 


reduce   mangani    fluoride  the   prosen I   fluoridi 

not  interfere  *  it  h  the  tltral  ion  of  iron  by  pen  nati 

W.  II.  P 

Thorium    taltt ;     Sonu     new  G     KarL     7.     am 

Chem.,  1910,  68.  57    62 

I  following      salts      have      hen        |  firratt, 

Th(C,H  A  ,0,  i.loll  .it      i  ii. i  line:     i  dig  ■ 

hot     olut  ion  ol  t  hoi  ium  oil  rate  « it  I.  ammonium  pit  rate  ; 
solidifies,  oi  b  mass,  mell  ing 

>3  I   .    ami    expli  n    luddenij    heated  ; 

100  .  ...   ..I   u.,t, ,.    ,t   25   i   .  ,i,    oiv,    0-8052  the 

anhydrous   tall    forms  a   yellow  B ■/. 

II    it"  H,.NH.COO)«Th.        Pre  ipitated     i.\ 
mixing    thorium    nitrate    solution    with    the    calculs 
quantity    of    ammonium     hippurati  :     white    crj  talline 

powder,  readih    soluble  in  alcohol;   I ,c.  of  water,  at 

-'•"•   I   .     dissolve     0-0318     gran      /.  •.(/.. 

(Cl.CH„COO),Th(OH)1,H,0.  Precipitated  bj  mixing  the 
moist  basic  carbonate  with  a  slight  excess  ..t  mono 
ohloracetic  acid:  crystallises  from  hot  !i.ri  per  cent, 
alcohol  in  minute  white  needles.  Ba  dicMoracetate, 
ti 'L.i  ii. ( 'i h ii/riiiuii i._..  i'i.  p.o. .i  in 
manner;  orystallises  from  hot  alcohol  in  microecopi 
orystals.  Baste  trichloracetate,  (CI  I  COO)tTl  OH), 
Similarh  prepared  :   crystallises  from  95  per  cent,  alcohol 

in  -mall  lusti s  transparent  octahedra,  taming  n 

of  crystallisation,  which  is  partially  lost  on  exposure, 
the  crystals  becoming  white  and  opaque.  The  mono- 
and  tri-chloraoetates  are  slightly  soluble  in  hot  alcohol: 
the  ih.  hl.ua.  .tat.-  is  readily  soluble,  nm  c.c.  ol 
2-">  i..  dissolve  0-0603  grin,  of  the  mono.  00887  grin, 
of  the  di-.  and  0-0091  gnu.  of  the  tri-chlot 

I'     ! 

Barium  nitridt  and  Ut  reaction  with  nitrogen  in  the  /.ruence 
of  iron.  1).  Wolk.  Hull.  Soc.  ('him'..  1910,  7.  830— 
832. 

Practk  ai.i.v  pure  barium  nitride  may  be  obtained  in  the 

following  way  :  1'ilty  grins,  of  barium-amalgam  arc 
placed  in  an  iron  boat  and  heated  in  a  porcelain  tube  in  an 
electric  furnace.  Pure  nitrogen  is  led  through  the  tube 
and  the  temperature  is  raised  gradually  so  that  it 
SOO^C.  in  3  hours;  the  temperature  is  then  raised  to 
and    maintained    at    1000    ('.    until    nitrogen    is    no    I 

absorbed   by  the  amalgam.     After  cooling,   th n 

of  the  boat  will  be  found  to  consist  of  barium  nitride  con- 
taining only  traces  of  iron  derived  from  the  original 
amalgam.  If  the  temperature  be  raised  more  rapidly. 
the  product  will  contain  more  iron,  and  the  amount  of 
iron  present  in  the  barium  nitride  may  be  still  further 
tin  reased  by  mixing  iron  filings  with  the  barium 
amalgam.  The  quantity  of  iron  nitride  formed,  how- 
ever, depends  on  the  proportion  of  barium  nitride 
present,  and  unless  the  latter  be  large  the  iron  nitride 
appears  to  dissociate.    -W.  P.S. 

alyiic    chlorine;      Utilisation    of—  1".     Villani. 

I.'ln.l.  Chimioa,   1910,  10.  228—231. 

The  authoi  prop  .-■-  the  utilisation  of  electrolytic  chlorine 
for  tin  production  of  sodium  chlorate  In  the  electrolytic 
manufacture  of  caustic  soda  in  diaphragm  cells,  tin- 
formation  of  chlorate  is  usually  suppressed  so  far  as 
possible,  but  the  author  has  observed  that  so  long  as  the 
chlorate  content  dot  evil 

effect    on  the  anodes  an  in  an 

experit  ent  where  the  anode  liquor  attained  the  folloi 
•  ii  :     sodium   chloride,    250;      odium    chloi 
142-2;     hypochloroua    acid,    5;     and    sodium    sulphate. 
17-S  grms.   per  litre,   the   1  •■   from  the   bath  had 

practically  the  same  composition  as  that  from  a  liath  frit- 
from  chlorate.  From  a  solution  of  the  comp  .-ition  men- 
tioned, the  sodium  chloride  could  I  almost 
completely  by  concentration,  and  then  the  chlorate  could 
be  recovered  by  crystallising  thi  i  ndual  liquor.  The 
sodium  chloride  could  be  used  again  in  the  electrolytic 
bath,  preferably  after  freeing  it  from  sulphate  by  treat- 
ment    with     barium    chloride       Instead     of     recovering 
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tht  sodium  uhlorata  directly,  the  solution,  which  contains 
chlorate  ami  chloride  in  about  the  requisite  proportions, 
could  be  treated  in  an  absorption  tower  with  sulphur 
dioxide,  yielding  Bodinm  sulphate  anil  hydrochloric  acid  : 
h3H,0     :;x.:  «>,  .  hHC'l.  The 

sodium  sulphate  solution  could  then  be  used  for  the  pro- 
duction of  sodium  chlorate  from  potassium  chlorate,  the 
latter  having  been  prepared  by  the  action  of  potassium 
sulphate  on  bleaching  powder. — A.  S. 


Ammoniacal   Mercuric   bromide  compounds.     R.   AYidman. 
I.    anorg.     Cham.,     1910,    68.    1—25. 

An  investigation,  based  on  the  phase  rule,  of  the  compounds 
formed  between  mercuric  bromide  and  ammonia  (compare 
dechon,  this  .!..  1909,  814  ;  1910,  349)  proves  that,  in 
the  solid  phase,  in  equilibrium  with  solutions  containing 
varying  proportions  of  ammonium  bromide,  ammonia, 
and  mercuric  bromide,  the  compounds.  HgBr^.2XH.;  ; 
H.N'HL'Hr;  NH  HgBi  .;  HggN4Br„  and  NHgjBr,  and 
probably  these  only,  may  occur.  Mercuric  oxide  and  the 
compound,  !!_■  I'>  ..2NH,.  are  regarded  as  the  limiting 
products,  from  which  the  others  may  be  formed  under 
appropriate  conditions.  The  compound,  XHiHgBrU 
which  is  dee)  ribed  for  the  first  time,  is  obtained  by  treating 
the  substance,  H  .XHgBr.  with  mercuric  bromide  solution  ; 
it  is  white,  and  turns  black  on  exposure  to  light. — F.  Sodn. 


Cyanogen  ;      Hydrolysis     of     .     R.     Naumann.     Z. 

Ekktrochem.,   L910,  16.  772—777. 

Electbk  al  conductivity  measurements  lead  to  the  con- 
clusion  that  the  primary  reaction  between  cyanogen  and 
aqueous  potassium  hydroxide  proceeds  completely  aceord- 

tbe  equation.  2KOH+C,N,=KCN+KCNO+HsO. 
The  subsequent  reaction  forming  oxalic  acid,  azulmic  acid, 
etc..  proceeds  much  more  rapidly  as  the  concentration 
nt  the  hydroxide  is  increased,  so  that  for  concentrations 
greater  than  normal  the  primary  reaction  can  no  longer 
be  quantitatively  recognised.  The  reaction  of  cyanogen 
with  water  is  primarily  C.N,     H,l  l=HCN+HCNO.     The 

of  hydrolysis  of  a  saturated  cyanogen  solution  at 
o  c.  is  about  0-02  per  cent.,  the  corresponding  value  for 
chlorine  being  "To  per  cent.  Determination  of  the  disso- 
ciation constants  leads  to  the  conclusion  that  cyanic  acid 
K  109  =  120.000)  is  many  times  stronger  than  hydro- 
cyanic acid  (Kx  10»=  1-3).     The  mobility  of    the    CNO' 

5)  at  Is  (..  calculated  from  conductivity  measure- 
ments corresponds  very  >  losely  with  the  previously  deter- 
mined mobility  of  the"  INS'  ion  (56-6).— W.  H.  P. 


i    solutions    of    concentrated  superphosphates. 

D    s,  ...  ,      Sa    XVII. 


arid  with   ammonium   molybdate. 
Maderna.     See  XXIII. 


fa    presence    of    phosphoric  acid. 
dema.     Set  XXIII. 


JfilraU    of   .../;.      \V.    Montgomery    and    Co.'s    Circular. 
Octobi  ..  1910.     [T.R.] 

For  some  time  past  the  statistical  position  of  nitrate  of 

Boda   ha-  inly  by  reason 

of  -mailer  shipments  to  Europe,  but   by  reason  of  larger 

deliveries     and     larger     shipments     to     America.       The 

European  deliveries  for   September  amounted  to  68.000 

tons  against  53,000  in  Sept<  mber,  1909,  whilst  shipments 

Europe  .-t    104,000  tons  compare  with    122.000  same 

Stocks  at  ports  on  Se]  tember30th  wi  re 

00    tons,    and    afloat     267,000,   as    compared    with 

254,000  ton'  and  345.000  tons   re-poctivelj    al    same  date 

in    1909.     Thus    visible   supply   to-day   at    475,000   tons 

pares    with    596.000    tons    twelve    months    ago.   or 

121,000  torn  less. 


Patents. 

I.iiik  :    Apparatus  and  method  of  hijdratiug  .     J.   W. 

Mackenzie.   I,ondon.     From  T.  Reid.  Brooklyn.   U.S.A. 
Eng.  Pat.  7079,  Mar.  21.  1910. 

The  apparatus  consists  of  a  closed  rotatable  cylinder 
or  other  vessel,  into  which,  after  a  charge  of  lime  has  bees 
introduced,  moisture  (preferably  as  water)  is  slowly  ad- 
mitted, in  slight  (10 — 20  per  cent.)  excess  of  that  required 
for  hydration  ;  the  heat  is  conserved  within  the  vessel 
by  a  heat-insulating  cover,  which  keeps  the  excess  of 
moisture  in  the  form  of  superheated  steam,  under  high 
pressure  (preferably  about  100  lb.  per  sq.  in.),  and 
thereby  facilitates  thorough  hydration  and  ensures  a  dry 
product,  the  still  superheated  steam  being  discharged 
when  hydration  is  complete.  Means  are  provided  for  sub- 
jecting the  lime  to  a  grinding  action  during  the  process  ; 
for  instance,  by  means  of  a  number  of  metal  balls  which 
pulverise  the  material.  (Reference  is  directed  to  Eng. 
Pats.  12.1*2  of  190(1  ;  2S61  of  1901;  3210  of  1907;  and 
19,656  of  I90S;  this  J..  1901.  717;  1907.  1279;  19(9, 
522.)— F.  Si  Mr. 


Kadi  mn     "alt.':    or    mm  pounds    and    sulslanc  a    containing 

large     proportions     of     radium;      Manufacturing    . 

F.   I'lzcr  and   R.   Somnur.  Vienna.     Eng.  Pat.   19.820, 
Aug.  30.   1909. 

Material  containing  radium  is  first  treated  with  concen- 
trated sulphuric  acid,  for  a  longer  time  (some  weeks)  at 
normal  temperature  or  a  shorter  time  (several  hours)  at 
boiling  temperature,  or  it  is  fused  with  acid  sulphates. 
and  the  residue,  remaining  after  repeated  washing,  is 
boiled,  under  pressure,  with  concentrated  solutions  of 
caustic  alkalis  or  alkali  carbonates,  or  is  melted  therewith  ; 
the  melt  is  treated  with  water,  and.  after  further 
repeated  washing,  the  residue  is  boiled  with  dilute  sulphuric 
acid.  Or,  the  same  effect  may  be  obtained  by  treating 
first  with  alkaline  agents  and  then  with  acid  agents.  In 
either  case,  a  residue  of  only  about  half  a  per  cent,  remains, 
in  which  nearly  all  the  radium  is  contained  as  sulphate, 
and  the  process  can  be  carrieil  out  in  a  very  short  time, 
and  with  little  difficulty.  As  an  example  : — 100  kilos, 
of  finely  ground  pitchblende  residue  are  heated  with  about 
400  kilos,  of  crude  concentrated  sulphuric  acid  for  several 
hours,  until  the  acid  begins  to  fume  :  when  the  dark  brown 
colour  of  the  mixture  has  changed  to  light  brown  or  grey, 
the  mass  is  introduced  into  10 — 20  times  the  quantity  of 
water,  boiled,  left  to  stand,  and  the  solution  decanted.  The 
residue  is  washed  twice  with  water,  collected  on  a  filter, 
dried,  and  the  dry  mass,  weighing  45 — 50  kilos.,  is  heated 
with  130 — 150  kilos,  of  commercial  sodium  hydroxide  in 
iron  crucibles,  until  (generally  in  1 — 2  hours)  a  uniform 
melt  is  obtained,  anil  this  is  boiled  several  times  with 
water  (about  1000  litre-  each  time),  after  which  it  is 
left  to  stand,  decanted,  and  filtered.  The  moist 
residue  is  boiled  with  about  5  kilos,  of  dilute  sulphuric 
acid  (20  per  cent.),  and  is  then  filtered  and  washed. 
about  0-5  kilo,  of  crude  sulphates  being  obtained.  Other 
examples  are  given.  The  crude  sulpbates  may  be  con- 
verted quickly  and  almost  completely  into  chlorides 
by  fusing  with  alkali  carbonates,  washing,  filtering,  and 
dissolvinG  the  residue  in  pure  hydrochloric  acid.  The  crude 
chloride  obtained  by  evaporating  this  solution  may.  for 
making  bathing  preparations,  he  left  to  stand  atone,  or  with 
the  addition  of  other  known  bath  admixtures  in  -olid  or 
liquid  form,  in  air-tight  vessels,  until  the  highest  a<  tivity  is 
reached.—  F.  Soon. 


Ammonium   nitrate;    Process  for  the  mamufaeturi   of  /  "/• 
.     ( ).  Nydegger  and  H.  Wedekind  und  Co.,  m.  b.  H.. 

Verdingen-on-the  Rhine.   (Germany.     Em.;.   Pat.   20,907, 
s.pt.  13.  1909. 

louble  decomposition  of  ammonium  sulphate  and 
commercial  calcium  (or  strontium  or  barium)  nitrate, 
containing  magnesium  compounds,  is  effected  in  the 
presence  of  an  excess  of  the  latter  salt,  preferably  1 — 10 
per    cent,    above    the    theoretical    quantity;     ammonium 
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nitrate,  free  front  magnesium,  ia  thus  obi I 

oentrating  the  solution,  and  the  mother  liquor,  ci  ntainina 
ill      magnesium    and    excess    ol    calcium   salt,    i     addon 

h  solutions  ol  the  dei  ompo  i  i 
tion.  n  nt  1 1  it  lui .  in.  s  in  .  ef  Bary 
magnesium  salts  ;    this  is  done  by  adding  sufficii 
monium   Bulphate   to   convert    tin1   Boluble   calcium   and 
n    mum   salts    into   sulphates,   and    leavi     an    excels, 
My    l     lo    per   cent,    (ol    the   ammonium  nitrate 
'  :    the   alkaline-earth    sulphate    and    m  i 
sulphate,  or  its  double  sail  with  ammonium  Bulphat 
ilius  111  largo  measure  precipitated,  and,  alter  adding 
(irsli    excess   ol    alkaline-earth    nitrate,   the    Bolution   is 
returned  to  the  concentrating  vessel.     F.  Soon. 

Nitrogen  oxides;    Process  <>\  preparing       — .     1'.   I 

Berlin      Eng     Pat.   7319,  Mar.   23,    1910.     Dnder   Int. 
Ctrnv.,  June  1.  1 1X19. 

A  miviikk  of  nitrogen  and  oxygen  is  admitted  into  B 
cylindrical  tube  ol  rcfrai  lory  material,  v.  hie  h  is  In at'  *1  in  .i 
Ugh  temperature  by  means  of  an  electric  current.  This 
tube  is  provided  with  a  number  of  small  apt  rtnn  s.  through 
which   the   nitrogen  oxides  formed  escape  as  jets   under 

sure  into  a  space  surrounding  the  tube,  which  is 
under  diminished  pressure,  the  consequent  expansion  ol 
the  gases  causing  a  fall  in  temperature  of  about  500"  C. 

Nitrites   and   nitrates  ;    Manufacture  of  .    Salpeter- 

saiire   Industrie- Ges.,  Ges.    m.  b.  H.,  and    H.     Pauline, 
QelBenkirchcn,   Germany.     Eng.    l'at.    9KS4,     \pril   22, 
1910. 
'1'hk.  process    consists  in  causing  a  current    of    air  con- 
taining oxides  of  nitrogen  to  meet   an  opposing   stream 
of  alkali  (e.g.,  in  a  series  of  towers)  ;   some  ot  the  resulting 
nitrite  is.  however,  separated   by  evaporation  of   the   lye 
given  point  (after  it  has  traversed  sonic  of  the  towers, 
for     instance)     and     nitrate     is    crystallised     from     the 
residual  liquor  (containing  approximately  equal  proportion* 
of  nitrate  and  nitrite)  after  it  has  passed  through  the  rest 
of  the  system,  win m  nitric  aeid  is  mainly  absorbed  and 
nitrite  is  decomposed  with  the  formation  of  nitrate. 

— F.  Sodn. 

SodtuM  cyanide  ;    Process  for   preparing  .     Deutsche 

Gold-   mid  Silber-Scheide   Anstnlt   vorm.   Rossler.     ' 
Pat  223,027,  Aug.  19,  1909. 
Excess  of  trimethylamine,  alone  or  mixed  with  ammonia, 
is  passed  through  molten  sodium  heated  to  about  700°  C, 
The  sodium  cyanide  is  then  separated  from  the  carbon 
by  filtration.     The  liberation  of  free  carbon  in  the  melt 
may  be  prevented  by  the  addition  of  disodium  cyanai 
which  combines  with  the  carbon  forming  cyanide. — T.  F.  B. 

Oxygen  ;    Mtlhad  of  generating .     A.  Beltzer,  Bridge- 
port, Conn.      l\S.  Pat.  968,528.  Am.'.  .'In.   lulu. 

Tiik  method  consists  in   heating  to  300°  C.   a   mixture  of 
2  parts  of  hi  aching  powder  and  1  part  of  slaked  lime. 

—A.  T.  L. 

Salt  ;   Process  of  refining and  recovering  its  impurities 

as  by-products.     •  rad  G.  J.  Midler,  Baltimore, 

Md..'  U.S.A.     Eng.  Fat.  28,609,  Dec.  7.  1909. 

D.S.  Tats.  957,416  and  1157.417  of  1910 j  this  .1..  1910, 

766      I '.  I'.  B. 

Cryolite;  Process  of  making  artificial .     c.  1 sel 

Hanover.  Germany.     O.S.  Pat.  969,381,  Sept.  6,   1910. 
Sek  Ger.  Pat.  205,209  of  1907  :  this  J,  1909,  1 1"     T.  F.B. 

Sodium    cyanide  ;     Process    of     making    .      O.     Li  I 

kiieeht.  Frankfort,  Germany,  Assignor  to   B 

Hasslaeher      Chemical      Co.,      New      York.        D.S,    1' 
960,886,  Sept.    13,   1910. 

Sue   Ger.   Pat.   223,027   of   1909;   preceding.— -T.  F.  Bt 


VIII.     GLASS;    CERAMICS. 

Anliaw    gla      mirror.      I     W,    Dafert    and    R     lliklau*. 

M.  1...1  1,    I  In  m  .   I :;i    781 

li      m amined   wa     found  in  the  ancienl    Roman 

burial   ground   in    Laibaob,  and   i  d   to  date  back 

to   thi     econd   or  thud   century    A.I'     it  con  isted   ol 
slightly  convi     gla      plai..  fitted  into  an  indented  leaden 
in  i   to    i    nun.   in    thickness   and   7:t    mm,    in    its 

■   i       diai r,      i  limim  .d       and       ml  ra  -  opica! 

niation  showed  that  the  mirror  bad  probably  been 
in, nl'  by  attaching  lead  foil  to  the  thin  glass,  probably 
h\  n  .  in  -  .it  -. •in.-  ImI  lam,  which  in  thi 
had  i.cc, me  resinined  and  combined  with  the  lead  to 
form  i  resinate.  A  large  proportion  of  the  lead  of  tin- 
foil had  been  oonvi  id  (PbgOA  whi 
the  lead  of  tho  frame  and  on  the  l«n  k  bad  been  trans- 
I   into  basic  carbonate.     I     V  \l 


This  J.,  Sept.  15, 1910,  page  1057,  ool.  2,  line  is  from 
top  (in  table),  for  "  8*60  '  read  "  0  50." 

I '  ■  i  KNT. 

Kiln  for  the  firing  of  pottery  enamel  ware,  glassware, 
enamelling,  and  On  like.  J.  Dennis.  Fenton,  Staffs 
Eng.  l'at.   12,180,  Aug.  24,  1909. 

Claim  is  mado  for  a  continuous  tiring  and  cooUng  kiln, 
having  a  cooling  portion  made  of  a  larger  internal  cross- 
sectional  area  than  the  heating  portion,  and  possessing 
the  following  tenluns.  separately  or  in  combination  will. 
each  other,  via.  :  a  llnor  sloping,  or  sides  widening  out, 
or  roof  ascending,  towards  the  exit ;  this  provides  the  nested 
ware  with  a  gradually  increasing  otoon  onntional  area  of 
cooling  space,  as  it  advances  to  the  exit,  thus  preventing 
cracking  or  diluting,  and.  in  the  ease  of  the  sloping  fli  or, 
facilitating  also  the  transit  of  goods  through  the  kiln. 

— F.  Sodn. 


IX.— BUILDING   MATERIALS. 

Brichmalcing  ;     Modern  methods  of  .     A.  B.  Searle. 

Cantor  lectures.     J.   Roy.  Soc.  of  Arts,  58.  Noa.  3012, 

3013,  3014,  and  3016,  Ann.  12  to  Sept  2,  1910. 

Tins  is  the  substance  of  four  lectures,  the  subject  being 

subdivided   as  follows: — L,  Bricks  as  a  building  material. 

II..  Dried,  haked  and  burned  bricks.     III..  Characteristics 

of  bricks.     IV..  Clavs  and  brick  earth-      \  .  Pieparation 

of    the     clav.      VI..'    Weathering.      VII..     I  lay     cleaning. 

VI11.,    Washing.     IX..    Pugging.     X..    Moulding.     XI.. 

Drying.     XII..  Burning.     XIII.,  Wire-cut  links.     XIV.. 

stiff-plastic,    semi-pla-tie    and    senn  -ses. 

\\  ,  Objections  to  the  pla  -     3LVI.,  Care  of  the 

plant.     XVII..     Machines     compared.     XVIII.,     Object 

of  binning.     XIX..   Kilns.     XX.,   Facing  bricks.     There 

are  2S  illustrations. 

Grog  in   firebrick  manufacture  ;    Application   «t  the  . 

Rigg.     Met.  and  Chem.  Eng..  1910,  8.  623-    525. 

Tiik   author   deals   at    length    with    the   chief    properties 

„„,!  .       of  the  grog,  the  hard  non-plastic  basis  of  firebrick, 

whi,  i,  :-  ,  emented  togethi  i  with  plastic  It  is 

ial   that    thi  nl< I.  as  far  as  possible,  neither 

k    in    the    D  !  '■'!  rick   or 

lent  use.     If.  howevi  i  -  which  tend  to 

the  fragmeiit- 

prodm  ed  by  then- fracturing,  frequently  form  a  thoroughly 

v    grog,    owing    to    their    angular    shape.     The 

vah f   sizing,    in   ordei  packing  of 

th.     hard   parti  rtwngth,  com- 

pactness and  retention  of  sha]*-  of  the  tin-brick  is  mainly 
t  cdi  the  solidity  of  the  grog. — F.  R. 


11. -.s 
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[Oct.  15,  1910. 


Fii.l  rtguirentenU  <>/  th>-  rotary  cement  l.iln.     W.  S.  Landis 
Met  and  Chem.   Bng.,   1910,  8.  520    522. 

1"iik  theoretical  fuel  requirements  of  rotarj  calnjners 
are  discussed,  particularly  in  reference  to  cement  inanu 
facture  in  tin-  Lehigh  district,  U.S.A.  As  the  argillaceous 
limestone  used,  is  artifically  dried  ami  then  finery  ground 
before  being  burned,  no  calculation  has  to  be  made  tor 
water,  tin-  only  reaction  occurring  being  tin- .lining  on" 
..f  carbon  dioxide,  and  the  chemical  union  of  the  silica. 
lime,  and  alumina,  etc.  The  theoretical  coal  require 
men)  for  these  reactions  is  15-7  lb.  of  the  long  flame 
bituminous  coal,  used  in  the  district,  per  barrel  of  cement 
•  linker  (3801b.),  but  an  additional  23-5  lb.  of  coal  is 
required  to  provide  for  the  loss  of  heat  by  radiation  and 
conduction!  and  13-5  for  the  waste  heat  in  the  chimney 
nka  -  :  the  discharge  of  hot  clinker  from  the  kiln  accounts 
for  a  further  10-5%.,  making  a  total  Oi  63-21b.  of  coal 
actually  used  per  barrel  of  clinker  product.  It  is  con- 
sidered that  economies  could  !«■  effected  by  reducing  the 
radiation  and  conduction  losses,  and  in  utilising  the  waste 
heat  for  drying  the  raw  material  and  preheating  the  air 
entering  the  kiln.    -P.  R 


Portland-cement  industry  of  tin  United  statu  ami  Canada. 
\.  C.  Davis.     Proc.  Inst.  Civil  Eng.,  1909— 1910,  180.  [ii]. 

From  1N7o  onwards  a  small  quantity  of  Portland  cement 
was  produced  annually  in  the  United  States,  but  for  some 
years  the  output  was  small.  The  subsequent  great  in<  rease 
in  production  has  beep  realised  by  improved  and  cheaper 
methods  of  manufacture,  chiefly  by  the  introduction  of 
the  rotary  kiln,  and  the  adoption  of  hall  ana  tube  mills. 
The  sizes  and  numbers  ot  rotary  kilns  are  given  as  : 


In 

19(17. 


Prepared  for 
work  in  1908. 


length   60  ft.  and  less 
70  to  78ft.  ..  . 

SO  ft 

,s5  to  95  ft.   ..  . 
96  to  100  ft.  .  . 
104  to  110  ft. 
120  ft 


362 
43 
85 
68 
76 
84 
41 


100  ft. 

110  ft. 
120  ft. 


117 

125  it.  and  over  36 

Total  

876 

87 

The   following    table    gives    an    outline    of   the    average 

results  obtained  with  kilns  IKI  ft.  long,  and  6  ft.  diameter  : 


p»<  us"  r^ 

<•"»■  oonsmnptiou  S^r^^f!!1 


175  I   80—120 

208  95—142 

130  160— 250 

34-2  39—65 


I  he  standard  size  of  kilns  now  being  installed  in  America 
is  12o  ft.  in  length  and  8  ft.  in  diameter,  and  it  is  said  that 
One  BO  ft.  by  12  ft.  is  being  erected.  The  output  of  long 
kilns  is  much  greater  than  that  of  short  ones,  and  our 
attendant  can  look  after  tie-  same  number  of  kiln-,  bill 

the  fuel  e.  oi y  is  not  very  eon- i. h-i -able,  the  consumption 

being  reduced  from  3d  ]kt  cent,  with  a  BO-ft.  kiln  to.  Bay, 
26  pet  cent,  with  a  [00-ft.  kiln.  In  the  United  Stat,  i  the 
production  of  cement  rose  from  (i2r>.342  tons  in  1898.  to 
s.l.r,l.si:i  tons  in  IIIOS.  In  I1HI7.  in  addition  to  about 
§,200,000  tons  produced,  360,000  tons  were  imported,  and 
150,000  ton-  exported.  In  1900,  the  Belling  price  per  ton 
was  27s.  and  with  some  fluctuations  fell  to  His.  Id.  in  1909. 

The  total  eost.  per  barrel  of  cement    is  estimated  thus: — 


per  barrel. 

s.        ll. 

Hepain  and  renewals  n-o-j 

tiils  ami  greases  'T8 

'total   coal   tor   kilns,   power,  etc 9-11 

Sundries  i  ■"' 

Gypsum,  etc l-s 

Works  salaries "82 

vu  labour    l     1-79 

Monthly  salaries,  standing  charges,  ami  sales  expenses  0-25 

Total  cost  per  barrel    3    3-91 

This  is  equivalent  to  a  total  cost  of  10s.  ll-58d.  per  ton. 
The  21!  works  in  operation  in  Canada  produced  693,038 
tons  in  1908,  the  average  selling  price  being  34s.  per  ton. 
The  import  duty  is  lis.  3d.  per  ton.  In  winter  the 
Canadian  works  have  to  shut  down  for  lengthy  periods 
owing  to  frost.  At  present  there  are  112  cement  plants 
built  m  the  United  States,  at  a  total  cost  of  £29,193,196, 
and  an  annual  capacity  of  17,000,000  tons.  This  amounts 
to  34s.  lid.  oi  capital  per  tun  of  capacity.  At  present  there 
are  114  new  plants  in  various  stages  of  promotion,  \\ilh 
a  total  capitalisation  of  £32.854,380.  and  a  total  capacity 
of  I0,5l7s388  tons,  or  62s.  6d.  capital  per  ton  capacity. 
In  the  ease  of  7  of  the  largest  companies  in  the  Lehigh 
district,  only  17s.  9d.  per  ton  of  nominal  capital  is  employed, 
or  2:js.  per  ton  of  actual  output,  and  in  15  companies  in 
the  East  and  Middle- West  States  21s.  9d.  per  ton.  These 
arc-considered  to  lie  in  an  absolutely  sound  technical  and 
financial  condition.  The  combinations  of  raw  materials 
in  both  the  United  States  and  Canada  may  be  grouped  as 
follows:  (1)  Argillaceous  limestone  (cement  rock),  con- 
taining about  75  per  cent,  of  calcium  carbonate,  and  pure 
limestone.  These  are  employed  chiefly  in  Pennsylvania 
and  New  Jersey.  (2)  Pure  hard  limestone  and  clay  or 
shale.  (II)  Soft  chalk  limestone  and  clay.  (4)  Fresh 
water  marls,  containing  about  90  per  cent,  of  calcium 
carbonate,  and  clay.  This  is  largely  employed  in  Michigan. 
('>)  Alkali  waste  and  clay.  (Ii)  Slag  and  limestone.  The 
relative  importance  of  four  kinds  of  fuel  used  for  cement 
kilns  in  the  United  States  is  shown  by  the  following 
table  :— 


Fuel  osed. 

No.  of 

plants. 

No.  of 

kilns. 

1'cr- 
Output  in      centime 
1907.           of  total. 

79 
8 
6 

1 

753 

64 

58 

1 

Barrels 

43,151,461 

2,229,004 

[-      3,404,925 

885 
4-5 

7-0 

94 

876 

48,785,390 

100-0 

Powdered  coal  is  used  in  all  but  one  of  the  Canadian 
plants.  Apart  from  the  superior  quality  of  American  eoal. 
it  is  calculated  that  there  is  a  saving  of  Is.  10-22d.  per  ton 
of  cement  by  the  American  over  the  English  maker.  Oil 
fuel  is  used  by  all  the  cement  plants  in  Arizona.  California. 
Texas,  and  Washington.  As  kiln  fuel  it  is  estimated  that 
1  gallon  of  oil  is  equivalent  to  about  10  lb.  of  coal,  and 
that  11  to  14  gallons  are  required  per  barrel  of  cement,  hot 
the  kiln  output  is  less  than  where  coal  is  used.  Natural 
gas  is  used  in  all  tin-  Kansas  plants  (and  at  Porteolhornc. 
Canada  1.  About  211.11110  to  30,000  cb.  ft.  of  gas  are 
equivalent  to  I  ton  of  coal,  and  would  produce  about,  1  ton 
,,t  cement,  including  rotary  kiln  lirim,'  and  power,  and 
would  eost  at  least  6s.  Olid,  per  ton  of  cement.  The 
qualitj  ol  ,  emeiit  ma  nut, a  lured  ill  the  United  States  and 
Canada  is  considered  quite  satisfactory.  The  tensile 
strengths  arc  good,  and  the  standard  ol  liueness  allows 
allows  only   a    10    pet  lent,    residue  on  a   200  mesh  sieve. 

For  packing,  brown  paper  bags  have  been  replaced  by 
cotton  bags  holding  loo  10.  of  cement,  ami  a  rather  bigger 
charge  is  made  [or  the  hue  than  in  England.  There  is 
little  difference  in  the  total  eost  of  cement  made  in  the 
United  States  and  I  anada.  and  in  the  best  factories  in  this 
country'.  In  the  Lehigh  Valley  district  it  ranges  from 
18s.  o.i.  to  l'Is.  3d.  per  ton.  The  wages  are  25  i"  38  per 
cent,   higher,   1ml   coal   is  of   better  quality  and  cheaper 
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ih.ni  in   England.      V    d   whole  the    Vnii  i  i  b 

i    iiml   niurv  substantia]   than  in   England,   but    the 

latter  ore  i   mew  hut  ahead  ol  the  f ormei  it producer 

1  ulai     nl    tenia  for  [kiwi  i  I  ion      \\    < '.  II. 

I'm  i      i 

Artificial  nitirbh   and  flour  and  watt  covering*       \I,iIi,hI  of 
making  I..     Pink,     Berlin.     En  ■-.     Pol      Is. ::.".:. 

Aug.  9,  19Q9. 

It  is  •  laimed  thai  by  i In-  addition  "l  oleic  and  phosphoric 
in  ills,  or  of  oleic  acid  and  phosphates,  to  the  ordinan 
forms  "i    magnesium  oxychloride  cements,   thi    resulting 

product  ceases  to  be  deliquescent  and  maintain!  Muni 

volume  ami  >  ompoai! ion.     0.  I!. 

Qla  td  mortar  coating  on  cement  goods;   Production  «/ . 

V    Weithaler,    Karl  ruhe,   Germany.     Eng.    Pat.   3423, 
Feb.  II.  1910. 

A  uixturk  "i  cement  and  water,  haying  about  tlie  con- 
sistence •  •!  ml  paint,  i-  sprayed  over  the  object  to  be 
coated,  which  have  previously  been  well  moistened,  and 
urrounded  bj  damp  air.  (Keferenci  i  directed  to 
Eng.  Pots.  23.122 ol  1892  ond  1279ol  1908.)     0.  I,. 

Mortar;    Process  for  th<    manufacturi   of  iln/     -    .     ('.  A. 

Kapferer.  Ger,  Pot.  225,206,  March  27,  1909 
Ordinary  quicklime  is  unsuitable  for  use  in  thi  preparation 
nl  ooloured  dry  mortars  as  ii  affects  the  colouring  matters. 
According  t"  the  present  patent,  quicklime  is  slaked  ami 
allowed  t.>  stand  until  it  is  converted  into  "calcium 
hydro-carbonate."  which  is  used  in  the  preparation  of 
being  first  mixed,  it  necessary,  with  puzzuolana 
or  other  anbstancc  having  hydraulic  properties.     A.  s. 

Portland  cement  clinker;    Process  oj  making .     II.  \V. 

Lake,  London.     From  Pine  Street   Patents  Co.,  Jersey 
City,  I'.S.A.     Eng.  Pot.   19,459,  Aug.  l'I.  1909 

A  noTAKy.  kiln  is  divided  into  two  sect  inns,  one  above  the 
other,  the  lower  section  being  furnished  with  a  burner 
nml  providing  the  clinkering  Bpace,  whilst  the  current  of 
hoi  gases  issuing  from  the  lower  section  passes  in  the. 
direction  through  the  upper  Bection,  which  con- 
stitutes the  calcining  portion  ol  the  kiln.  Between  the 
two  sections  is  an  appliance  for  pulverising  and  mixing. 
Boughty  crushed  cement  raw  materials  are  call  ined  in  the 
appei  portion  of  the  kiln,  pass  into  the  pulveriser,  where 
they  are  finely  ground  and  intimately  mixed,  and  thence 
into  ilu'  lower  portion  of  the  kiln,  where  thej  are  clinkered. 
Ii  i-  olaimed  that  by  grinding  cement  materials  after 
instead  of  beioie  oaicination,  a  considerable  ecom 
effected,  both  owing  to  the  softer  nature  of  the  calcines 
and  to  the  lesser  amount  of  material,  which  lias  to  be 
pulverised.  The  resulting  mixture  is  also  claimed  t"  be 
more  homogeneous  than  any  that  ran  be  prepared  by 
grinding  and  mixing  the  raw  materials  before  call  it 
Reference  is  directed  to  Eng.  Pat.  27,008  ol  1898  'this  J.. 
1899,  1021  .     0,  R. 

Cement   and   ether   materials  ;    Process   of   burning . 

1*.  T.  l.ind'n.iril.  Assignor  to  F.  L.  Smidth  and  Co/.,  New 
York.     U.S.  Pat.  969,169,  Sept.  6,  1910. 

A  KTXTTOE  of  previously  formed  gas  and  air.  which  is 
surrounded  by  a  mixture  of  powdered  coal  and  air,  which, 
in  its  turn,  is  surrounded  by  additional  air.  is  introduced 
into  a  kiln  or  combust  bei  for  bnrningl  cement, 

etc.,  to  constitute  tin-  fuel  of  combustion.—  !■'.  Sodn. 


X.— METALS  ;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

/rent ores;  Briquetting  of .     C.  DeSchwarz.    Iron  and 

Steel  Inst.     Sept.,  1910.     [Advance  proof .] 

Whu  r.  the  use  of  improvi  d  explosives  for  raining,  and  the 
transit  ,.f  the  ore  oyer  long  distances,  tend  to  im  r. 


pen  i  nl.!  ...■  ol   dusi   in  no  i  I,,    modi  rn 

more  and  more  rqqu  m  dual 

■  hi  ighl .  ii.'   hi  ti  i'i'     no  "i  iii. 

ond  t] i    l  i  he 

'  "ii'ln  ion     i" Bsful  briqi  I      I  In    bi  i 

qui  i U     inn  i  resist  a  pn   Bun   ol  2000  lb    pet    q    in  .  and 

«  hen  dropp  d  trom  ■  bi  I  [hi  ol   10  ft    on  I ton  plat, 

they  inn  i  i. ill  mi"  'in  I  ih,  j   in., ^   break  i 

(2)  Hi-Hi.  .1  to  DOO   '     I  hi  j   ma}   bi  gin  to  -mo  i   bv 

rlisi  i  often  when  phu  i  d 

"i  «ai.  i  .   iii   ii.-,   inn  .  i   mil i  steam  at 

150   i  .  without  crumbling;   (5)  Thej  mu  i  l«  ■ufficieotl} 

absorb  15  ] nl    ol  watet  in  '-'."•  mins.  when 

placed  in  watet  aftei  dryinj      (6)  Binding  material  should 

not  i.i  ii  i  Bulphut  "i   ii.  im    a  as  to  be  deleterious  to  the 

I"  ii  "ii  produced ;  (7)  The  co  i  ol  briquetting  should  not 
exceed  the  difference  in  price  between  lump  ore  ond  fine 
"ii.  Briquetting  without  a  binding  medium  At  Kertsoh, 
ia.  bean  ore  is  mixed  « ii  h  8  pi  r  i  enl ,  "f  watt  i  and 
then  pressed  at  56001b.  persq.  in.     At  Dsede,  in  Germany, 

1  1 1  ■■   ii" "    mi  ■■  .1  »iili  i  he  v       o  from  I  ho  washing 

plant  and  rolling  mills  ami  pressed  into  briquettes  at 
M)00  lb.   per  so.  in.     In  Sweden,  the  Grondal  pn 

I Im  mu  300,000  tons  ol  briquetb  a  per  year  at  o  cost  "i 

i  Bd.  per  ton  In  thi  process  the.  ore  containing  27  to 
58  per  cent,  ol  iron,  and  from  0-03  t"  1-60  per  cent,  ..i 
sulphur,  is  broken  up  and  then  ground  in  a  hall  mill; 
from  this  powder,  by  means  of  magnetic  aeparat 
concentrate  ol  pure  magnetic  ore  is  obtained  containing 
Tii  per  cent,  ol  iron,  and  from  0-016  to  0-17  pi  sulphur. 

it acentrate  is  made  into  briquettes  with  round  edges 

and  heated  with  generator  and   blast-furnace  gases,   in  a 

supplied  with   hot   < pressed   ail   by  a   Komei 

blower,  whereby  an  oxid  d,  whiohoqn- 
verts  the  magnetic  ore  (Fe,04)  into  fen  -.nl'-   r.'.lljl  and 

reduces  the  percentage  of  Bulphut .     The  finished  briqui  ttos 

contain  i 65  to  69  per  cent,  of  iron  and  0-003  to  0-01  ol 

sulphur  ami  are  more  easily  reduced  and  require  less  fuel  in 
the  blast-tut  n  netting  by  mean*  of 

a  binding  medium:   Lime  and  basic  Blag  an 
sively  used  owing  to  the  diminution  of  the  iron  content, 
ami  the  required  Cor  stacking  the  bri- 

wlnli    the  lime  is  I"  rted   into  calcium 

carbonate.  Yery  good  but  expensive  briquettes  can  be 
made  from  spathic  ore  by  mixing  with  lime  and  subjecting  to 
steam  pn  calcium  carbonate  and  hydrated    ferrous 

oxide  being  produced  :  the  Latter  is  gelatinous  and  bi 
oxidised    in    hydrated   ferric  oxide.     In  the  Schumacher 
process,  blast-furnace  line  dust  has  its  hydraulic  properties 
in.  reased  by  the  addition  of  magnesium  chloride,  tl 
of  briquetting   being   1-.   9d,   per  ton  without    royalty, 

ulphite  cellulose  lyes  previously  concentrated  into 
a  Byrup,  or  cellulose  pitch,  have  been  used  hut  arc  veorj 
cosily.  For  us,-  with  the  ferriferous  residues  of  the  aniline 
manufacture,  conte  p  i  cent,  ol  iron,  molasses  has 

I  ice  1 1  tried,  the  ("St  being  a  I I  :!-.  '.I.I.  pet  t . .  1 1  ,.f  hi  iipiettes. 

Th      KertSChand   ll-cde  metliods  appear  to  he  the  ch 

tdng    to    only     one     shilling     |kt     ton    "f 
briquettes.     A,  H.  C. 

Electric  power  in  the  iron  and  <t<il  industry;    Utilisation 
of —  .   with  special  referi  tnical  rpeed 

e.,,1   of  tl,,    motors.     J.   J.    E.   Schuurman.     Iron 

and  Steel    I  .    1910.      [  \.l\ance  proof.] 

After  painting  out  the  importance  of  the  centralisation 
of  the   power    production  and   the  electrical  tronsn 
uf  energy,  in  securing  the  mi  itihsation  of 

blast-fun  -.  the  author  discusses  the  non  solved 

problem  of  the  speed   regulation  of  alternating  current 
generally  adopted),  and  desoribee  th  f 

Scherbius,  Kramer,  and  Deri,  discussing  their  application 
to  the  driving  of  rolling  nulls,  blowers,  etc  :  h<?  also 
explains  how  the  inherently  low  power-factor  of  iron  and 
steel   works  installations   can  Ii   when 

more  induction  motors  i  :  the  plant  are  arranged 
according    to    the    Scherbius   or    KramT   systems.     The 
single-phase  commutator  nut.  r  of  the  Deri  type  has  the 
f  extreme  simplicity  and  •  ilatiop, 

and  is  very  suitable  for  the  drive  of  l;ye  rollers  which 

C  8 
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require   constant   reversing,   for   the   operation   of   blast" 
furnace  hoists  and  travelling  prases,  and,  either  as  ai 
or  as  double  commutator  motor,  for  most  of  the  auxiliary 
drives  in  steel  mills,  which  require  regulation.     P.  Sor>N. 

Biebrie  <!■>!  refining.     1>.  P.  Campbell,     iron  and  Steel 

Inst..  Sept.,  1910.     [Advance  proof.] 
The  author  describes  the  great   possibilities   of  electrical 

rehning  in  conjunction  with  the  various  si ■■■•  I 
From   the  economic    point    of    view   th'   increase   in   the 
capacity  of  the  Talbot  and  other  open-hearth  furn 
is  very  important,  since  the  expensive  desul- 

phurisation  and  attaining  a  teeming  heat  can  be  most 
profitably  carried  out  by  transferring  a  portion  of  the 
charge  to  the  electric  furnace  and  making  up  again  with 
raw  material  in  the  main  furnace.  A  great  reduction  of 
capital  expenditure  is  possible  in  works  where  th  !  products 
are  not  sufficiently  good  to  meet  modern  requirements. 
It  will  generally  be  cheaper  to  add  an  electric  furnace  to  a 
Bessemer  plant,  than  to  replace  the  latter  by  open  hearth 
furnaces.  The  author  lays  down  the  following  features  of 
design  as  being  moat  desirable.  (1)  The  best  basic  open- 
hearth  design  should  be  followed,  with  homogeneous  solid 
bottom,  and  banks  free  from  imbedded  electrodes. 
(2)  To  avoid  risk  and  complications  all  electrical  mechanism, 
generators,  transformers,  etc.,  should  be  entirely  separate 
from  the  furnace.  (3)  A  high  power  factor  must  be  main- 
tained. (4)  The  roof  should  be  protected  from  direct 
radiation  by  means  of  the  electrodes  themselves  and  the 
intensely  heated  area  of  slag  should  be  as  large  as  possible. 
(5)  The  heat  should  be  applied  to  the  slag,  which  must  be 
kept  very  fluid,  and  much  hotter  than  the  steel.  The  high 
fluidity  and  dead  melt  obtained  indicate  the  possibility  of 
the  extensive  replacement  of  crucible  plants  by  electric 
furnaces  in  this  country,  a  change  which  is  already  taking 
place  in  Germany  and  America.— W.  H.  P. 

Cast  iron;    Influence  oj  silicon  on  pure .     A.  Hacue 

and  T.  Turner.  Iron  and  Steel  Inst..  Sept.,  1910. 
[Advance  proof.] 
The  chief  object  of  the  research  was  to  examine  th"  effect 
of  varying  proportions  of  silicon  on  the  volume  and  tem- 
perature changes,  during  the  cooling  of  a  pure  high- 
carbon  iron  alloy.  The  test  pieces  were  cast  in  the. form 
of  round  bars,  12  in.  long,  with  a  cross-section  area  of 
1  sq.  in.,  an  extensometer  being  used  to  determine  volume 
changes.  The  silicon  content  ranged  from  003  to  4-83 
per  cent,  and  the  total  carbon  from  2-20  to  2-95.  The 
cooling  curves  were  characterised  by  three  general  arrests 
and  the  indication  of  a  fourth.  The  first,  Hp  which 
indicated  the  commencement  of  solidification,  was  liable 
to  inaccuracies  due  to  supercooling,  owing  to  th"  small 
amount  of  metal  used,  and  was  not  always  definitely 
shown.  The  second.  H>.  indicating  the  solidification  of 
the  enteotio,  was  very  definite,  and  the  third,  H3,  cone. 
sponding  to  the  pearlitic  or  recalescence  point,  was  ale  i 
cry  definite.  Another  arrest  was  indicated  slightly  at  [ 
a  temperature  between  800°  and  900°  C.  In  everv  Vase 
the  teat  bars  expanded  during  solidification,  i.e.  from 
H,  to  H2,  after  which  a  uniform  contraction  took  place 
until  the  arrest,  H,,  when  a  temporary  retardation 
occurred,  after  which  the  contraction  proceeded  at  a 
uniform  rate  to  the  end.  The  tests  showed  that  the 
addition  of  silicon  to  cast  iron  increased  the  range  of 
stability  of  a-iron,  the  temperature  of  the  arrest,  H3, 
being  raised  from  700°  C.  with  no  silicon  to  795s  C.  with 
5  per  cent.  The  cutectic  arrest,  H .„  showed  a  very  small 
but  regular  increase,  from  1130"  to  "l  160  I  .  over  trie  same 
range,  while  the  temperature  of  the  first  arrest,  which 
indicated  the  commencement  of  solidification,  was  lowered. 
Hardness  tests  showed  the  hardening  tendency  of  silicon 
up  to  1  per  cent.,  the  limit  of  the  white  iron  bars,  then  a 
sudden  drop  to  2  per  cent.,  followed  by  a  gradual  rise. 
The  paper  i3  illustrated  by  curves  and  micro-photographs. 

— f  .  R. 
Manganese   in   cast    iron   and  tlte   volume   changes   during 

cooling.      H.  I.  Coe       Iron  and  Steel  Inst.,  Sept.  1910. 

[Advance  proof.]. 
The  author  has  investigated  the  effect  of  manganese  on 
the  properties  of  white  and  grey  Cast  iron.     The  exten. 


someter  employed  was  similar  to  that  used  by  Turner 
(see  this  J.,  1906,  538)  except  that  the  cross-section  of  the 
pattern  was  j  inch  square  instead  of  '  inch  square  to  give 
a  better  record  of  the  temperature  changes.     An  bxi 
about  5  per  cent,  of  manganese  had  to  be  used  to  produce 
a  certain  composition  on  account  of  the  loss  in  the  slag 
and    by    volatilisation.     In    the    case    of    alloys    rich     in 
manganese,   brown   fumes   due   to   that   metal   curled  up 
from   the   surface   of   the   molten   metal   contrary  to  the 
statement  of  W'raielu   (see  this  ,J„   1909.  603)  that  man- 
ganese is  not  volatile.     In  the  case  of  white  cast  iron  the 
curve    of     expansion    during    solidification    shows    four 
minima,  ci:.,  0  per  cent,  of  manganese,  corresponding  to 
Fe,C;    5  per  cent.,  corresponding  to  8Fo jC,Mii3C ;    15-3 
per  cent.,  corresponding;  to  2Fe3C,Mn,C;  and  19  per  cent, 
of  manganese,  corresponding  to  3Fe8C,2Mn8C.     There  was 
also  a  depression  at  10  per  cent,  of  manganese,  correspond- 
ing   to    4Fe,C,MnaC.     .Manganese    appears    to    lower    the 
temperature  at   which  the  primary  crystals  separate  out. 
The  existence  of  a  practically  pure  eutoetic  is  indicated 
with  an  alloy  of  4-05  per  cent,  of  carbon,  26 — 28  per  cent, 
of  manganese  and  68  per  cent,  of  iron,  corresponding  to 
Fe3C,MnsC,  and  a  solution  of  this  carbide  in  iron,     with 
manganese  over  30-5  per  cent.,  excess  carbide  separates 
out  in  bands.     The  temperature  of  the  arrest  point  Ar, 
is  lowered  by  about  20  C.  for  each  1  per  cent,  of  manganese 
but  the  intensity  of  the  arrest  diminishes  and  probably 
disappears  at    10  per  cent,   of   manganese.     The  pearlite 
becomes  finer  and  more  sorbitie  up  to  5  per  cent,  of  man- 
ganese and  across  the  solid  solution  canal-like  bands  of 
free   carbide    are    formed.     The    hardness    of   the    series 
increases  up  to  6-3  per  cent,  of  manganese,  then  decreases 
with  a  sudden  drop  to  12  per  cent,  and  again  rises  with  a 
temporary  decrease  at  19  per  cent,  and  remains  uniform 
above  23  per  cent.     In  the  case  of  grey  iron  the  expansion 
on  solidification  was  very  large.     With  a  drop  at  1-6  per 
cent.,  the  expansion  reached  a  maximum  at  10  per  cent., 
falling  and  again  rising  as  the  percentage  of  manganese 
reached  17'5  per  cent.     The  temperature  of  solidification 
appears  to  rise  with  the  addition  of  manganese    up  to  4 
par  cent,   and   then   falls   503  C.   to    lllll'C,   the   freezing 
point  of  alloys  containing  from  7 — 17'8  per  cent,  of  man- 
ganese.    The    pearlite    point   disappears   with   31 — 4   p  r 
cent,   of  manganese.     With   5-8   per   cent,   of   manganese 
free  carbide  is  a  constituent    of  an  cutectic  which  increases 
until  with  17-5  per  cent,  of  manganese  it  forms  the  bulk  of 
the  section.     Above    17-5   per  cent,   of   manganese,    free 
carbide  separates  out.     The  shrinkage  of  the  grey  irons 
increases  with  addition  of  manganese  but  is  not  so  great 
as  in  the  case  of  white  iron.    The  hardness  increases  up  to 
2  per  cent,  and  then  falling  to  2-65  per  cent,   rises  first 
rapidly  up  to  4  per  cent,   and   then   uniformly.     In   the 
analysis  of  the  specimens,  combined  carbon  was  obtained 
by  difference    on    account  of  Eggertz'  colour  test  being 
masked   by  the   presence  of   manganese.      Manganese  was 
separated  by  the  ammonium  acetate  method.— J.  W.  H. 

Carbon  Steele  :    Tlieory  of  hardening .     C.  A.  Edwards. 

Iron  and  Steel  Inst.,  Sept.,  1910.     [Advance  proof.] 

The  author  discusses  the  available  data  on  the  hardening 
of  carbon  steels  in  the  light  of  physico-chemical  laws  and 
seeks  to  combine  the  valuable  points  of  the  "  carbonist  " 
and  "  allotropist "  theories.  Microphotographs  of  the 
structure  of  steels  are  given  in  support  of  the  views 
advanced.  The  conclusions  arrived  at  are  :  (1).  There  is 
ample  evidence  for  regarding  the  ^iirou  theory  as  applied 
to  the  explanation  of  the  increased  hardness  of  quenched 
carbon  steels  as  untenable.  (2).  The  physical  inter- 
pretation of  the  first  critical  point,  or  range,  which  occurs 
in  steels  containing  from  0-45  to  0-89  per  cent,  of  carbon, 
is  that  it  is  the  change  from  the  y -solid  solution  into 
a-iron.  Therefore,  strictly  speaking,  this  is  not  the  same 
point  as  the  Ar2  of  pure  iron.  (3).  The  hardening  of 
carbon-steel  tools  by  quenching  is  due  to  the  retention  of 
the  solid  solution  of  carbide  of  iron  in  y  -iron.  (4).  Whilst 
the  power  of  hardening  depends  upon  the  fact  that  iron 
exists  in  the  y  state  at  high  temperatures,  and  will  dissolve 
carbon,  it  also  depends  upon  the  fact  that  this  solid 
solution  decomposes  at  slow  rates  of  cooling  into  a-iron 
and  carbide  of  Iron,  and  that  some  force  must  be  applied 
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I.,  prevent  this  i  ikii       pis  I  In- 

i i  i    i  rought  iiil '  .11  upon  lh<    tcel  bj  rapid  1 

in  high  ti  iii|n  laiiin a.     [t  is  probal 

r\i  Mi  il  bj  thi  ■    '      nl  i. H  ii i    hi  hi  II  ol  i  be 

inirii.     (6).  The   Tin'  banii  al   pressure  exerted    in   thi 
m.u  a  in  I  the  pressure  of  solution  are  no  doubt  the  principal 
'   the  hardening  ol  earl  idi  quenching. 

(7).  'I  In'  Mi'j'ji   i u>n  i    ii  .nl.'  i hat  there  i    n 

difference  between  the  so-called  austenite  and  matter  itc, 
mill  thai  the  apparent  diffen  nee  is  duo  to  the  Twinning  of 
tin-  ]    solid  solution   crj  tals,   caused   by  the   mechanical 
I  ressure   al  sorl  i  '1    in     uppn     ins    I  he   d<  ■  omposil  Ii 
Tins  rolution  into  a-iron  and  carbide  of  iron.     I;   i  .  1'. 

si<, I:    Inflitenct    of  heat  treatment  on  th  idv- 

btftfy,  and  solution  pressures  <>f  ' '.  t  happell  and 

I     Hod  i  ii      Brit.  Assoc.,  sin  ffield,  S.  pt.   1910. 

"I'n k  authors  determined  the  influence  of  tin-  prcvii  a  heat 
treatment  on  the  corrodibility  in  sea  watei  oi  Ban 
nf  commen  iai  Bi  si  mra  iteel  ci  Qtaininj  ■  ending  per- 
centagi  a  nl  carbon.  The  simple  corrosion  tests,  win"  the 
loss  ol  weight  was  determined  after  the  sample  had  been 
ilium  i-i  il  li\  itseli  in  sea  water  for  definite  intervals  of 
lime,  showed  that  an  annealed  steel  is  least  liable,  and  a 
hardened  steel  most  liable,  to  corrosion,  a  general im 

of  corrodibility   for  an   increasing   carl lontenl    being 

observed,  On  the  other  hand,  the  galvanic  corrosion 
testa,  where  the  steel  was  immersed  in  sea  water  in  coi 
wiili  pure  iron,  the  electromotive  four  between  the  two 
metals  being  determined,  showed  exactly  opposite  results, 
the  corrodibility  increasing  in  the  following  ordei  : 
hardened,  rolled,  normalised,  annealed.  The  same  effect 
»;i-  observed  in  the  Bolubilitj  tests  (sulphuric  acid  1  and  2 
|kt  cent.)  and  in  the  measurements  of  the  solution  pres- 
sures (in  1  per  cent,  sulphuric  acid,  sea  water,  oi  slightly 
acidified  .V  Hi  ferrous  sulphate);  the  annealed  and 
rolled  steels  showed  the  highest  values  and  the  hardoned 
steels  the  lowest,  the  normalised  samples  occupying  as 
I"  lure  an  intermediate  position.  It  is  therefore  obvious 
that,  with  such  directly  opposed  results,  a  dilute  acid  test 
is  of  no  value  as  a  guide  to  the  corrodibility  of  steel  in 
water.— t'.  A.  W. 

Alloy.':  of  nickel  and  copper  with  electrolytic  iron  ;   Hardi 

tests  on .     G.    A.    Rouen,     Met.   and   Chem.    Eng., 

1910.  8,  52-2    -r.23. 

In  i  mil  in  nation  of  the  research  on  the  effect  of  the  addition 
of  nickel  and  copper  to  electrolytic  iron  (see  this  J.,  1910, 
lOfiOb  the  hardening  effects  of  varying  amounts  of  M 
metal  (coppei  nickel  alloy)  on  iron,  was  determined  bj 
means  of  the  Bcleroscope.  In  forged  samples,  the  maximum 
hardness  did  not  reach  so  high  a  value  a  would  be  tin 
if  the  effects  of  tho  contained  nickel  and  copper  were 
strictly  additive,  but  the  maximum  hardness  was  reached 
at  a  much  lower  percentage  of  Mone]  metal,  ihan  the 
theoretical  for  copper  and  nickel.  In  the  case  of  annealed 
alloys,  however,  the  hardness  was  verj  much  is  excess 
of  the  calculated  effect  for  the  coppei  and  nickel  added 
separately.  The  maximum  available  hardness  in  both 
forged  and  annealed  high-iron  alloys  was  at  11  percent. 
of  Monel  metal,  compared  with  111  per  cent,  of  nickel  in 
the  absence  of  coppei.  showing  thai  in  regard  to  hard 
mailer  quantity  "f  the  cheaper  material  was  the  more 

efficient.     It  is  interesting  I te  that   at   7*5  per  cent. 

of  Hone]  metal  the  I Im  ss  of  both 

I  ai  -   was  identical.-    !■'.  R. 

Sulphurous  acid  as  a   met  ,     S. 

Hilpcil   and    E.  Colvcr-Glauert.     Iron    ami    5 

Sept..  1910.     [Advance  pi 
Ii:..-.  and  steel  oi  almost   everj   variety   is  readilj   etched 
by  immersion  in  a  3  to   I  '■  solution  ol  coi 

trati.  sulphurous  acid.     Xhi  complete 

in  from   7    seconds    to    1    minute.     !t    is    effected    ( 
purely    chemical    process,    the     metal     bi 
with  formation  of  ferric  thiosulphate  and  ferrous  suit 
iron   sulphide    i  osited   on   the   parts   whicl 

attacked.     The  different  constituents  ol  steels 


uj with  vi  tted  with  lilms  of 

Iphide  of  varying  tl     I  <" I  tin 

i  rough!    i  ni    in   ' 

ii  po  ed  ol  forriti 
pcarnti      bul    I  hi   c   can    I  ■      uitably   etchi  'I    « itfa   diluti 

mine    a.  Ill  VI      I, 

ibtlity  uj  gold  ;    Effect  on  il"  whei 

h,  twei  n  i"  i  J    M.   I  ippi  'i      Mot  and  <  hi  m. 

Eng.,  1910,  8,  619    620. 
im    .mi  in. i  de  i  nl  i  -a  rative  laboratory 

experiments  on  tho  chlorination  and  cyaniding  oi  gold  ■ 
which    bad    been    pulverised    n    pectivel]    in    a    grinding 
mill,  on  a  bucking   board,  and  in  ai  ed  wooden 

tubl    mill  Vi  ll  Ii  sib.  in  r     |  .  I.I  I.    .        I  .''d  a 

i  gold  extraction  in  the  case  ol  the  tube  mill,  which 
i  Ik  .mi  Km  i  en  nil  i  i  probably  due  to  the  fact  that  when 
i  in    ore  is  crushed  between  iron  surfaces  the  particli 

ii  i me  coated  with  a  protective  BI I  metallic  iron. 

P.  R. 

i  coppei   "■  ■  ctrical  conductivity  and  hardi 

,ij —   .     N.  Km iiaki.w.  \.  l'u  chin,  and  N.  Senkowsky. 
/     i  ...  1910,  68.  Vi:'     140. 

I  hi:  authors  have  earned  out  careful  detcrainatioiii 
.a  the  electrical  conductivity  and  bardni  oi  ■<  wholi 
range  "l  silver-coppet  alloys,  with  a  view  to  determining 
t|„   ,  ice  ol    ohd  solutions  of  these  metals  (c/ this  J., 

1907,   ol    ami   826).     Curves  are   given   which   slew    the 

.  i  .  i  ■  the  i  ondm  tivitj  and  (2)  the  ten  | 
ci    h  .  leiii  of  the  i  ige  composition 

i.i  i  he  .-il!"} .     Two  curvi  arm 

i  ,i  the  original  wire,  and  another  for  the  wire  after  hearing 
to  660   C.  for  s  hours.     I  hie  ti  '" 

i  i    I.    tin-   conductivity    and    thi 
The  curves  all  show  discontinuitii     indicating  thi  exist 
lid  solutions  which  are  not  on  the  thermal 

I  in.     The  limits  of  concentration  arc 

al         i     i   i  'ii     92  at,     'I  he  i  a 

peand  gives  thi  i  oncentrations 

of    I  and  11(1-5  atl  dui  livity 

and   hardness  enrves  c.iw  no  indicati f  the  euti 

(60  atoms  pei  cent,  ol  silver)  of  the  melting  point 

out    6   i '  i    "  nt.    bj 

weight  (9  atoms  per  cent.)  of  copper  to  sdlvi  has 

no  very  marked  effect  on  the  hardness  as  the  following 

v. .     The  hardness  measured  by  BrineU'e  method 

is  for  pun-  silver  24-8,  with  6  per  cent,  oi  coppei  46-0, 

. ,  ni.  of  '  oppi  r  49-6  (about  I,  10  pei 

,,';.   ol   copi  '.'I   for   pure  copper, 

400.     W.iil'. 

r;     Behaviour    of    -iJi'l   and   liquid   .    towards 

gotta.     A.    Mcveits  and    \V.    Krumbhaar.     Z.    phyaik. 
.  1910,  84.  277-307. 
\l;  i  ni,   copper   absorbs   oxygen,  which    is   converted   into 
us  oxide;    the    dissociation-pressure    of    this    oxide- 
Mr  temperatures  is  so  low,  that  even  in  an  oxygen 
iniosphcre  no  03  ff  on  Solidifying  and 

Neither  solid' i...i  liquid  copper  absorbs  nitrot 
n    dioxide,    or    carbon    monoxide;     copper    which 
In  an  atmosphere  of  carbon  moni  not 

die  gravity  on  cooling,  ai 
from  absorbed  gas.     Copperabsoi  j,cn  at  650"  <'.. 

and  the  rapidity  of  diffusion    of    byi  the 

I  the  amount   absorbed,   increase  with   rise  d 
i  :  .  m    and    the    amount 

.  d    by  a 
its  -  'iai  then-  is  no  adsorpf  '  irmatioil 

solid  solution.     I  he  amount 
considerably  at  the  meltinj  mpenttuw 

Ited  metal  ii  i  ..  the  amount 

more  rapidly   than   for  a  similar  temperature- 
ow  the  melting  point.     At  i 

I  Ly  molten  copper  va 

as   i  i    the   pi •  .living  in 

the    metal    swell-    and    spi'  0    cooling 

-  a  portion  of  the  absorbed  hydrogen.     Solid  copper 

not    absorb    sulphur    dioxide,    but    molten    copper 
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absorb  it  readily,  and  the  amount  absorbed  is  doubled 
between  lie  melting-point  and  1500  I  \t  constant 
temperature  the  amount  absorbed  is  proportional  to  the 
squ  as  in  the  rase  of  hydro 

Yan'i   Hofl  -  explanation  that  hydro;  orbed  as  a 

monatomie  mol  tile  oannot  appij  to  sulphur  dioxide,  and 
another  explanation  must  be  sought  if  the  phenomenon  is 
ral  for  all  solutions  of  gases  in  metals.  Copper 
sobditying  in  sulphur  dioxide  spits  violently,  and  when 
eold  has  a  spongy  texture  and  low  specific  gravity,  and 
retains  a  sensible  amount  of  the  gas.  As  the  absorption 
of  hydrogen  and  sulphur  dioxide  increases  with  rise  of 
temperature,   it    must    occur    with   absorption   of   heat. 

—J.  T.  D. 

Copper;  Effect  of  silver,  bismuth,  and  aluminium  upon 
the  mechanical  properties  of  "'tough-pitch" ,  con- 
taining arsenic.  F.  Johnson.  Inst,  of  Metals,  September, 
l!U0.     [Advance  proof.] 

Ki.Et-Titoi.YTic  copper  was  melted  in  a  crucible,  and 
the  desired  quantity  of  arsenic  added  in  the  form  of  an 
alloy  of  arsenic  and  copper  ;  then  the  pure  metallic  silver. 
bismuth,  or  arsenic  was  added,  the  metal  well  stirred,  and 
sample-  poured  from  time  to  time  till  the  Hat  surface  of  the 
solidified  ingot  showed  that  the  metal  was  at  "  tough- 
pitch."  An  ingot  6i  by  1|  by  \{  inch.  -  was  then  east  in 
an  open  chill  mould,  reheated  to  a  bright  red  heat,  ami 
rolled  to  a  rod  4  feet  long  by  J  inch  diameter.  From  these 
rods  pieces  were  cut  for  the  mechanical  tests  (bending, 
alternating  stress,  malleability,  and  tensile  stress)  and 
for  chemical  analysis.  The  chief  results  are  as  follows  : — 
All  the  "tough-pitch"  samples  containing  arsenic  (0-26 
to  0-52  per  cent.)  show  improved  mechanical  properties 
over  the  "  tough-pitch  "  pure  copper  similarly  treated. 
The  presence  of  arsenic  lowers  the  percentage  of  oxygen 
needed  to  bring  the  copper  to  "tough-pitch."  After 
hot-rolling,  quenching  confers  greater  toughness  on  the 
bars  than  slow  cooling.  Silver  up  to  0-175  per  cent. 
in  presence  of  arsenic,  does  not  impair  the  hot-working 
properties.  It  increases  tensile  strength  and  raises  the 
elastic  limit.  It  does  not  seem  to  influence  the  "  tough- 
pitch  "  stage.  Bismuth  is  detrimental  even  in  presence 
of  arsenic,  but  as  much  as  0-05  per  cent.,  with  0-3 — 0-4 
per  cent,  of  arsenic,  is  not  ruinous.  Hot-working  improves 
the  metal  containing  bismuth,  for  further  mechanical 
treatment.     The  effect  of  bismuth  is  to  raise  the  tensile 

gth  and  extensibility,  but  to  lower  the  elastic  limil 
and  resistance  i"  alternating  stress.  It  causes  more 
oxygen  to  be  required  to  reach  "tough-pilch.'  '"  Tougli- 
pit.-h  "  pure  copper  with  002  per  cent,  of  bismuth  is  much 
worse  mechanically  than  "  tough-pitch  "  arsenical  copper 
with  on",  per  'cm.      Aluminium  added  to  "  tough-pitch  " 

deal  copper  so  as  nearly  to  deoxidise  it  (0-014  per 
i  affect  its  hot-working  properties,  but 
lowers  its  tensile  strength,  whilst  increasing  its  toughness 
and  ductility  Excess  of  aluminium,  however,  (0-3  to 
0-4  per  cent.)  is  disastrous  to  the  hot-working  properties 
of  the  metal,  and  impairs  its  mechanical  properties  in  the 
rolled  condition.  Microscopic  examination  shows  that 
bismuth  separates  out  from  copper  containing  it,  on 
solidification,  in  elongated  plates  or  crystals,  which 
separate  the  crystals  of  copper  from  one  another.  Excess 
of  oxygen  appears  to  cause  the  bismuth  to  separate  either 
as  metallic  globules  or  as  irregular  masses  of  a   bismuth 

,  which  have  not  the  same  effect  in  weakening  the, 
structure  as  the  long  streaks  of  bismuth  in  copper  containing 
no  oxygen. — J.  T.  D. 

Copper  matte  converting ;    Recent  practia    in     -    -.     K.  R. 

Moore.  Eng.  and  Min.  ■).,  1910,  90,  480-  165. 
Tfik  author  briefly  reviews  the  progress  which  has  been 
made  in  copper  matte  converting  during  the  last  30  vcars. 
Within  this  period  the  scale  of  operations  has  greatly 
increased,  resulting  in  easier  and  more  regular  working, 
and  the  use  of  large  blast-furnace  settle]  ,  which  furnish 
a  storage  for  matte,  dispenses  with  tie-  trouble  and  cost  of 
remeltini.'.  The  use  of  silicious  gold,  silver,  and  copper 
ores  in  place  of  barren  quartz,  for  the  converter  lining, 
has  made  a  market  for  ores  that  are  too  poor  to  pay  for 


direct  smelting,  and  clayey  ores  and  tailing  slimes  have 
Iso  been  utilised  for  the  necessary  binding  material  of 
the  same.  Great  improvements  have  been  made  in  the 
mechanical  appliances  for  tilting  the  converters,  handling 
the  matte,  and  also  the  shells  for  relining.  The  author 
discussed  at  length,  the  function  of  the  air  blast  and  the 
question  of  the  allocation  of  costs.— P.  K. 

Copper.     Temperatun    coefficient    of    resistance    of   . 

J.  H.  Dellinger.      J.  Franklin  Inst.,  1910.  170.  213    216. 

The  values  in  common  use  for  the  temperature-coefficient 
oi  copper  vary  from  oo=0-00398  to  0-00445,  orojo  =0-00369 

to  0-0040!) ;  the  differences  in  these  values  being  due 
cither  to  errors  of  measurement,  or  to  differences  in 
the  temperature-coefficients  of  different  samples  of  copper  ; 
hence  accurate  results  cannot  be  expected  when  one  of 
these  values  is  taken  as  fixed  and  used  for  all  sample-,. 
This  investigation  has  shown  that  the  variations  of  tho 
temperature-coefficient  are,  to  a  fair  degree  of  accuracy, 
in  a  simple  proportional  relation  to  the  conductivity. 
Samples  were  investigated  from  14  of  the  most  important 
commercial  sources,  and  tin-  range  of  conductivity  of 
the  samples  covered  thoroughly  the  range  of  the  copper 
furnished  to  the  electrical  industry.  The  effect  of  bending 
and  winding  w  ires  was  also  investigated,  whence  it  appeared 
that  the  temperature-coefficient  was  practically  unchanged. 
The  main  results  may  be  expressed  in  the  form  of  the 
practical  rule:  "The  20' C.  temperature-coefficient  of 
a  sample  of  copper  is  given  by  multiplying  the  number 
expressing  the  per  cent,  conductivity  decimally  by 
0-00394  "  ;  or  in  another  form  :  "  The  change  of  the 
resistivity  per  degree  C.  of  a  sample  of  copper  is  O-0O059S 
ohm  per  metre-grin,  or  0-00681  micro-ohm  per  cm.  cube." 
The  measurement  of  temperature-coefficient  has  consider- 
able advantage  over  a  conductivity  measurement  in  the 
following  cases:  (1)  odd  shapes;  (2)  short  samples; 
(3)  wires  that  have  been  distorted  or  bent  ;  (4)  estimation 
of  chemical  purity. — R.  C.  P. 

Zinc;     Polymorphism    and    electrical    resistance    of  . 

C.  Benedicks.  Metallurgie,  1010,  7,  531—537. 
The  author  has  made  a  scries  of  careful  determinations 
of  the  electrical  resistance  of  zinc  at  different  temperatures, 
and,  from  the  results  obtained,  deduces  the  existence 
of  three  allotropic  forms  of  the  metal.  Three  samples 
of  the  metal  were  employed,  one  of  these  being  chemically 
pure,  whilst  the  two  others  were  of  the  ordinary  commercial 
kind  in  rolled  sheets.  In  the  case  of  the  first,  a  thin 
rod  was  cut  almost  in  two  down  the  centre,  the  two 
portions  were  insulated  from  one  another  by  a  sheet 
of  mica,  and  copper  wires  wen-  secured  to  the  two  upper 
extremities,  thermo  currents  at  the  contacts  being  pre- 
vented by  a  wrapping  of  asbestos  thread.  The  bifurcated 
rod  was  then  heated  in  a  small  electric  furnace  and  the 
resistance  at  various  temperatures  observed  by  noting 
the  difference  of  potential  between  the  two  ends  for  a 
current  of  known  intensity  (0-6  ampere),  the  temperature 
being  determined  by  means  of  a  Le  Chatelier  pyrometer. 
If  now  a  curve  were  drawn  connecting  the  resistance  with 
the  temperature,  a  definite  bend  was  observable  at  about 
320  to  Xio ■('.,  identical  apparently  with  that  obtained 
by  l.o  Chatelier  at  340° — 350°  C.  A  similar  transition 
point,  which  has  hitherto  escaped  observation,  was  obtained 
in  the  neighbourhood  of  11.0° — 175  (.'.  The  author 
therefore  concludes  that  zinc  is  a  polymorphous  element 
and  can  exist  in  three  different  modifications,  "f  which 
the  temperature  limits  are  as  follows  :  o-zinc,  up  to  170°  ; 
■t-ziiic,  from  170°  to  330"  and  y-zinc  from  330°  to  419-4  I  '.. 
the  last  value  being  of  course  the  melting  point  of  I  he  metal. 
In  the  case  of  the  commercial  samples,  unexpected  results 
were  obtained;  at  about  220°  C.  an  enormous  increase  in 
the  resistance  commenced,  the  curve  ascending  rapidly  to 
a  point  between  300°  and  310°  C,  where  a  maximum 
resistance  was  shown  ;  after  which  the  temperature- 
coefficient  became  negative.  Although  these  abnormal 
results  are  evidently  attributable  to  the  impurities  (lead, 
iron  and  arsenic)  in  the  zinc,  yet  the  author  considers 
that  they  are  in  close  connection  with  the  allotropy  of 
the    metal.       The    observation    that     zinc    increases    in 
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Heat-treatment    .</  G.    D.     Bcngotigh    and 

'  I    l     Hudson.     Inst    of  Metals,  s.  pt.  1910.     [Advance 

' l*ii k  authors  have  studied  in  detail  the  effects  ol  vai 
annealing  temperatures  upon  the  mechanical  properties 
in  the  cold  of  brass  (copper  70,  zinc  30)  bars  of  commercial 
quality,  Thov  confirm  the  view  thai  bars  annealed 
between  titHV  and  Tiki  (  .  have  when  cold  the  bi  I 
mechanical  properties,  when  both  strength  and  ductility 
onsidcred.  Thej  determined  the  true  ojastic  limit 
(or  one  bar,  which,  however,  had  not  a  verj  definite 
yield-point.  The  duration  of  annealing  is  an  even 
more  important  factor  than  the  temperature.  Whilst 
a  bar  may  be  maintained  for  half  an  hour  at  a  tempi  ral  ure 

pist   below  its  melting  point   without    bee ing   seriously 

burnt,"  it  will  be  "burnt  at  e  temperatun  100  I 
lower,  if  kept  long  enough  at  that  temperature.  Small 
quantities  of  impuritj  Beriously  heighten  the  tendency 
t<»  burn.  The  properties  <>i  brass  are  not  influenced  t\  the 
reducing  or  oxidising  character  of  the  atmosphere  ol  the 
annealing  furnace.  The  loss  of  zinc  during  annealing 
i-  appreciable,  but  is  chiefly  a  surface  effect,  and  i^  not  in 
itaefi  the  cause  of  "  burning."  In  the  case  of  brass  wire, 
tests  ol  mechanical  properties  at  different  temperatures 
were  made.  As  temperature  rises,  maximum  stress 
steadily  decreases;  but  elongation  and  reduction  of 
ana  fall  to  a  very  low  value  at  300  «imi  <\.  beyond 
whirli  t"  590  i !.  the  ductility  again  increase  Micro 
.ally,  annealine  appears  to  cause  the  set  tins;  in  of  rccrvstalli- 
sat  ion  "from  a  large  number  of  centres,  so  that  the  structure 
is  much  liner  than  in  the  original  rolled  bar  :  over-annealing 

laud    probably    in   a   greater   degree   "burning     

very  rapid  and  coarse  crystalline  growth.  Lead  separates 
as  small  rounded  particles  scattered  through  the  mass, 
and  when  the  temperature  has  been  too  high  it  seems  to 
segregate  between  the  crystals  of  brass.—  J.  T.  1). 

Magnetic    alloys     formed    from     non-magnetic     materials. 
A.    D.    Ross.     Inst,   of   Metals.   Sept.     1910.      [Ad 
proof.]     (See    this    J.,    1904,    985;     1905,    850,    1237  ; 
1906,   :US:     1909,   246,    1041.) 
\Im;m;ih    tests  have  been  carried  out   by  the  author  pri 
the  ternary    magnetic   alloys  of    copper-manganese   with 
aluminium,  tin.  antimony,  and  bismuth,  and  on  the  binar) 
alloys  copper-manganese,    copper-aluminium,    mangam 
antimony,   and    manganese-boron,   more    particularly    as 
regards  the  effects  produced   by   varying  thermal  treal 
meat.     The   magnetic   quality  of  the   majority  of   these 
bronses  is  improved  if  they   are   heated   for  spine   time 
it    l"iii      2t"i   ( '.     Iii  the  case  of  the  aluminium  and  tin 
ternary  alloys,  cooling  to      190   C.  considerably  inci 
the     magnetic     susceptibility.     Quenching     the     copper- 
■nanganeee-ahiminium  alloys  renders  them    less  magnetic, 
but   greatly  reduces  hysteresis.     In  the  case  of  an  alloy 

taming    62    per   cent,    of   copper,    2~<   of    mangam 
and    12-5   of   aluminium,  the   coercive    four    i^    reduced 
to  less  than  (Kt  C.G.8.   units  upon   quenching  at    550    I 
(that  of  very  soft   iron   being   l«7),    with  a    permeability 
nearly  equal   to  that    of  cobalt.      This  alloy   would   be  an 
approximation   to   the   ideal    magnetic   substance   except 
that  it  is  exceedingly  haul  and  brittle  and  almost  unv 
able.     Quenching  also  intensifies  th<    magnetic   effect   of 
cooling  to    -190   C.     Similar  results  are  obtained  with  the 
antimony   ternary  alloy,    but  in  the  case  of   the   bismuth 
alloy    the    effect    of    quenching    is    to    increase    both    the 
susceptibility   and    the   coercive    lone     A>    regards   the 
binary  alloys,  comparisons  arc  made  between  manganese.: 
antimony  and  manganese-boron  alloys,  but    no  absolute 
values  of  permeability  are  given.      The  coppei  manga 
and  copper-aluminium  alloys    are    very   feebly    magnetic. 
The    author    does    not     support     the     theory     that 
ternary  alloys    contain    magnetic    compounds,  t'u3Al  and 
Miij.M.    but    adheres   to    the    view     that     the    magi 
properties    are  due    to    the    formation    of    solid    solutions 
of    which    the    compound,  thi,Al,   is   a   constituent.     No 
explanation   is  offered   at  present  as  to  why  solid  solu- 


B *    the  Oi  >m] lid,   Mn  ,  \l,  in    the 

eolli| ml    Cu.Al,  Should    add      0    .' I  '    '  I  1 ;.     In    the    u. 

pj  uill.il        -olid     solution 

bio  in  the  case  ol  the  coppei  manganese-tin  alloy, 
impoui  being     Mn  ,sn     and 
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1  ny  lead  alloys  "'"I  aluminium    inc  alloys  : 

.  .,  and  afti  on.     D.  Ewenand 

,     l  mn.  i.     J.   In-i.  ..I   Metal  .  s.  pt.,  1910.     [Advance 
of.] 

i  ■  •  ■    I.  ..!.   w ith  an  '  xtensomi  ter,  to  i 

mini   the  variations  in  li  aiing  solidifi- 

cnlinn  and  cooling.     1'im-  had  showed  no  expansion  but 

ilium  ..i  aniii r.  u|i  in  iii.  .  ui.  •  tit   proportion  of 

bi  per  cent.,  caused  an.increasin  l  followed  bj 

& f all  to  a  minimum  at  35  par  qent.  ol  antimony,  u 

..I  maximum  at  about  50  pt  i  i  mi.,  and  a 
fall  to  60  per  t  ent.,  then  a  Blow  im  reaae  ya  pure  antimony. 
So  relation  appeared,  to  exist  between  the  i  cpanaion  curve 

and  the  di  tanci    of  the  soli. In-  i the  hquylns  in  the 

equilibrium  diagram,  Buch  as  exists  in  coppcr-iim   alkiye, 
and  it  is  suggested  that   this  maj    be  due  to  tht 
al.s,  ni  c  of  solid  solution,  as  antimony  lead  alloys  contain- 
i  than  the  int.  i  tic  proportion  of   13  per  cent,  ol 

antimony,  i  onsisl  ol  Lad  .  rystols  in  a  matrix  ol  euti  ctic, 
while  high  antini.ni>  alloy-  consist  ol  antimi 

in       eute ':  .     I  In-  variation  in  the  expansioi 

is  piolialiK   due  to  a  change  in  crystalline  habit, 
crystals  iii  the  alloys  containing  57-1  and  :S7  2  pci  cent. 
,  i,    coarselv  crystalline  and  dendritic,  while  those  in  the 
Is  s  pi  i  , ,  nt.  antimony  alloy  are  quite  small.     II 
test-  wer  made,  the  hardness  increasing  uniformly 

li-,,,,,  pure  li  nl  up  to  the  i  utectie  (13  per  cent  ol  anla 
mom  '.  next  rising  rapidbj  to  a  maximum  at  about  80  i»  r 
,,,.i  then  [ailing  sharply  to  pure  antimony,  similar 
teste  were  mad.  on  aluminium  rim  alloys,  in  which  mutual 
solid  solution  ...curs.  The  expansion  curve  very  closely 
follows  the  shape  of  the  liquidUB,  from  marly  pur.    rim 

to  about  50  i at.  of  aluminium,  with  the  exception  ol 

the  characteristic  maximum  at   the  eutecti    proportion. 
With   the   disappearance   ol    the   euteptic,   on  exceeding 
.mi  per  .cut.  of  aluminium,  the  expansion  suddenly  falls  i 
the  alloyB,  whi  h  now  i  onsisl  of  a  simple  solid  sohit 
zinc  in  aluminium,  ol   varying  degrees  of  concenti 
show   a  fairly  uniform  expansion,  until  with  mor. 
m    ni   Juminium,  the  high  expansion  of  thi 
mates  and  the  curve  rim        Bardness  testetshowed, 
with  the  exception  of  a  minimum  at  30  per  cent.,  a  steady 

,  t.,  ,-,n  pei  cent,  of  aluminium,  which  corresponds 

n  aluminium  alloj  containing  the  maximum  amount 
of  zinc  in  solid  solution  compatible  with  a  homogeneous 

Btrui  "in  .  att.r  which  the  hardness  tails  uniformly  to  pure 

mm.     The     tensile     strength     of     rinc-aluminium 
its  rapidly  toa  maximum  of  18  tons  at  -1"  p 
of  aluminium,  remaining  about  the  same  to  r>  per  cent., 
tlvn  dropping  rapidly  to  pure  aluminium.      The   i 
ill,,-- 1  ite.l  with  curves  and  microphotographs.  -F.  It. 

iUous  '      " 

I.       i      [nst.  ol   Mel  ds,  &  pt.,1910.     \  Idi  inci    proof.] 

i  thor  classifies  the  common  diseases  of  the  uon. 

alloys,  which  have  been  very  little  studied,  and 

.,nd    the    ■  ..millions    under    which    they    .«.ur. 
referred  to  ar.     (1)  Bponginess,  due  I..  the 

enclos  i-ji  l.i.iil. r  weakness,  due  to  the 

matter,  (4 

ine   metal  or  eutectic   alloy  :  due   '" 

..1  composition  caused  by  (o)  imi« rfei  I  mixing 

of  thi  in  iredients,  (b)  separation  by  gravity  during  aoudifi- 

oation    i    aegregation  in  the  mould  ;  (4)cxi  i  mvelj 

structure,   due   to  casting   at    too   high   a   temperature; 

-  due  to  wrong  thermal  treatment,  ui.  (a)  quench" 

,  a  high  temperature,    b)  hi  ■  ■  high  » 

,.r  for  too  l.me  a  time  during  annealing,  (el 

in   the  .as.-   of   alloys   of   coppei  and   xinc. 

Id)  unequal  thermal  tn  different  parts  of  the 

same  casting  or  forging;  >tuc  to  molcculat 
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change  other  than  thai  prodnoed  by  mechanical  stress  i 

due  to  molecular  ohangc 
prodnoed  by  mechanical  deformation,  vis.  [a]  brittleness 
■  i   cold  worked    metals,  (6)  chilling-cracks.  (<•)  crackin 
(luring  hot-working  :   (9)  corrosion  :   (101  erosion. — H.  H. 

Titanium  ami  metallic  sulphide.     V.  Mull.  r.     Mctallurgie, 
1910,  7.  637—539. 

For  the  purpose,  ultimately,  of  produi  jng  the  pure  metal, 
the  author  has  attempted  to  obtain  titanium  alloys  tree 
from  sulphur,  together  with  volatile  titanium  sulphides, 
by  smelting  a  mixture  of  oarbon,  rutile,  and  nickel  matte 
or  iron  sulphide  in  the  electric  furnace.  The  furnace 
employ.  .1  wasol  the  are  type,  its  lining  being  composed  of  a 
mixture  of  retort  carbon  and  tar.  In  the  preliminary  experi- 
ments, an  attempt  was  made  to  mix  the  quantities  according 
to  the  equations:  TiO,+FeS+2C=TiS+Fe+2CO 
or  BTiO.H  3PteS  LOl  l  - -..  3  Fe,Ti)  10CO,  _  bul 
finally  it  was  found  only  possible  to  obtain  an  iron- 
titanium  alloy  free  from  sulphur  by  employing  a 
double  quantity  o(  rutile  and  so  large  an  excess  of  carbon 
that  the  iron  and  a  portion  of  the  titanium  could  form 
carbides.  Working  in  this  way  with  a  mixture  containing 
rutile,  252  ;  iron  sulphide,  108  ;  and  retort  carbon  106 
grms.,  the  heating  being  effected  by  a  current  of  BOO 
amperes  and  70  volts  for  one  hour,  a  carbide  melt,  having 
the  composition  titanium,  5909  ;  iron,  9-31  :  silica.  017  ; 
carbon.  31-48  per  cent,  and  sulphur,  nil.  was  obtained. 
Similar  results  were  obtained  with  nickel  matte  when  a 
large  excess  of  rutile  was  employed  ;  in  no  case  did  the 
.l.uble  carbide  retain  any  appreciable  amount  of  sulphur. 
The  high  current  consumption  however  is  opposed  to  the 
economical  application  of  the  method,  and  the  ohief 
result  of  the  investigation  is  to  show  that  titanium,  like 
silicon,  acts  at  high  temperatures  as  a  desulphurising 
agent.— C.  A.  \\". 

Settling  fine  dust  at  Copper  Quent  smeltery,  U.S.A.     G.  B.  , 
Lee.     Eng.  and  Min.  J.,  1910,  90,  504—506. 

A  series  of  diagrams  and  tables  is  given  showing  the 
results  of  large  scale  experiments  on  the  settling  of  the 
flue  dust  from  a  copper  smelter.  It  is  shown  that  when 
the  velocity  of  the  flue  gases  was  reduced  to  150  ft.  per 
min.,  a  dust  chamber  125  ft.  long,  having  only  one  small 
baffle  at  the  gas  inlet,  was  adequate  for  the  complete 
settling  of  the  dust.- — F.  R. 

World's  metal   production.      U.S.    Cons.    Kept.,    through 
"Mining  World,"  (Chicago),  Sept.  10,  1910.     [T.R.] 

FbOM  the  annual  reports  of  three  German  joint  stock 
metallurgical  companies,  the  following  statistics  have 
le.n  furnished  by  the  U.S.  Consul  General  at  Frankfort, 
on  metal  production  and  coii.-niuj.iion: — 

The  world's  production  of  copper  in  1909  aggregated 
844,100  tons  (metric  ton=  2204-0  lb.),  which  exceeds  by 
about  100.000  tons  that  of  the  year  before.  The  United 
States  had  the  largest  share,  498,201.1  tons,  an  increase  of 
about  16  per  cent,  over  the  output  in  1908.  The  world 
consumption  of  copper  in  1909  reached  728,800  tons, 
■  ding  that  of  the  preceding  year  by  85,100  tons.  The 
giant  share  in  the  consumption  fell  to  the  United  Slates, 
and  amounted  to  318,900  tons  (against  208,800  ions  ,, 
1908);  Germany  consumed  179,100  tons;  England, 
109,100  tana  ;   France,  73,100  tons. 

The  world's  production  of  lead  last  year  aggregated 
1,052,500  'on-,  divided  thus:  Europe,  505,800  tons; 
United  States,  339,700  toBB;  Mexico,  118,000  tons; 
bralia,  77,200  tons.  The  United  States  consumed 
366,200  tons  of  lead;  Germany,  213,200  tons;  Great 
Britain,    199,600   tons;    France,    110,400   tons;    Russia, 

- 

of  im.  108,300  tone  were  produced  in  1909,  of  which 
61,600  tons  came  from  thi  Straits  Settlements  ports; 
35,600  tons  from  Bolivia  :  Germany  produced  (mainly 
from  Bolivian  ores)  8990  tons.  The  consumption  of  tin 
distributed:  United  States,  42. win  tons;  England, 
'7.  any.  17,100  tons;   France,  8750  tons  ; 

and  Belgium   1300  tons. 


The  zinc  production  in  1909  was  783.200  tons.  ,.[  which 
the  United  States  contributed  240,446  tons  ;  Germany, 
220,100  tons  ;    and  Belgium  167,100  tons. 

In  1909  the  world  produced  16,100  tons  of  nickel,  the 
chief  contributors  being  United  Slates.  9000  ions;  i 
many.  3100  tons;  and  England  2800  tons.  Of  alu- 
minium, 24,200  tons  were  produced  and  30,800  tons  con- 
sumed throughout  the  world.  The  production  of  mercury 
amounted  to  32no  tons,  of  which  Great  Britain  took 
1445  and  Germany  723  tons. 

Flue  dust    utilization    at    Pittsburg.     Eng.   and   Min.   J., 
Sept,  10,  1910.     [T.R.]" 

The  Carnegie  Steel  Company  is  erecting,  near  the  Du- 
quesne  steel  works  and  blast  furnaces,  a  plant  which  is 
expected  to  briquette  about  400  tons  of  flue-dust  daily.  The 
plant  will  work  the  Grondal  process,  which  avoids  the  use  of 
a  binder,  which  has  not  proved  effective,  because  the  binder 
is  dissipated  by  the  heat  in  the  upper  part  of  the  blast 
furnace  or  is  attacked  by  the  reducing  gas.  Instead  of 
using  a  binder  the  process  compresses  the  dust  slightly 
when  in  a  moist  state,  subsequently  passing  the  briquettes 
on  cars  through  a  kiln,  where  they  arc  exposed  to  an 
increasing  temperature  in  an  oxidizing  atmosphere. 

The  Carnegie  plant  at  Duquesne  will  work  upon  the 
current  product  of  flue-dust  from  the  Steel  Corporation 
furnaces  in  the  general  Pittsburg  district  and  probably 
also  upon  some  accumulations.  The  process  to  be  em- 
ployed is  expected  to  produce  briquettes  containing  more 
than  60  per  cent.  iron.  On  account  of  its  purity  it  is 
expected  that  at  least  a  part  of  the  product  will  be  used 
in  open-hearth  steel  practice. 

It  is  stated  that  75  Grondal  briquetting  kilns  are  in 
operation,  chiefly  in  England,  Spain,  Italy.  Sweden, 
Norway,  and  the  United  States,  producing  more  than 
1,000,000  tons  of  briquettes  annually. 

Patents. 

Armour  plates  and  other  steel  article*  ;  Manufacture  of 

Vickers,  Sons  and  Maxim,  Ltd.,  and  T.  E.  Vickers, 
Sheffield,  and  J.  L.  Benthall.  Chesterfield.  Eng.  Pat. 
12,055,  May  21,  1909. 

Chromium-  and/or  nickel-steel  armour  plates,  with  or 
without  vanadium  or  tantalum,  are  rolled  to  the  required 
size  at  a  temperature  of  about  1900°  to  1950°  F.  The 
plate  is  then  heated  to  about  1100°  to  1250°  F.  and  cooled 
in  air  to  remove  internal  stresses.  It  is  next  heated  to 
between  1400°  and  1500°  F.,  bent  to  shape  and  allowed 
to  cool  to  about  S00°  to  900°  F.  ;  after  which  it  is 
reheated  to  between  1400°  and  1560°  F.  and  oil  hardened, 
again  reheated  to  1150°  to  1350°  F.  and  allowed 
to  cool  in  air.  It  is  subsequently  reheated  to  between 
1150°  and  1250°  F.,  dipped  in  hot  water  or  sprinkled 
with  cold  water,  again  heated  to  between  1050°  and 
1 150°  F.  and  again  dipped  or  sprinkled,  by  which  tho 
fibrous  structure  required  for  the  back  of  the  plato  is 
produced.  The  surface  is  then  rapidly  heated  to  between 
1800°  and  107<  •  F.  and  water  hardened.  For  thick 
plates,  11  to  12  in.,  the  heating  and  cooling  in  air,  subse- 
quent to  the  oil  hardening,  is  omitted,  and  the  two  following 
reheatings  and  coolings  reversed  in  order. — F.  R. 

Sited;    Manufacture  of .     T.   J.    Heskett,   Calcutta 

Eng.  Pat.  16.940.  duly  20,  1909. 
In  order  to  produce  a  more  uniform  and  purer  steel  by  the 
Bessemer  process,  the  cupola,  in  which  the  iron  to  be 
converted  is  united,  is  provided  with  a  well  at  its  base 
into  which  the  molten  metal  Hows,  and  from  which  it. 
continuously  overflows  into  the  converter.  The  well  is 
provided  with  tuyeres  for  the  mixing  and  purifying  of  the 
iron  by  means  of  an  air  blast, — F.  It. 

Manganeti    steel;    Manufacture  of .    W.   S.   Potter, 

New  York.     U.S.  Pats.  968,601  and  968,602,  Aug.  30, 
1910. 

Is  order  t..  remove  theobjei  tionable  "  freezing  structures  " 
obtained  in  manganese  steel  during  the  production  of  the 
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qui  hi  heal  treatment,  il  i    pro] 

to  cleanse  and  dooxidiBo  the  molten  a]  i  ting, 

bj  intimately  mixing  ii  with  silica.  \  portion  ol  the 
ozidei  eparati  i  inflates  and  are  removed  bj  Notation, 
surf*  ion    being      nb  cquontlj     prevented    by    a 

protecting   layer  of  acidic   01    non-basic  Blag   maintained 
upon  the  top  oi  the  metal,     i  Ithor  pi  - 
may  be  reduced  by  the  introduction 

into  the  molti  n  motal.     Bj  I  hi    i i  treat  men! , 

to  « In'  Ii  the  alloy  is  afterward  ed,  maj    bi 

sidcrably  simplifiod,  the  motal  being  merely   maintained 
at  the  reconstructing  temperature  until  the  obj 
"(reeling  structures "   have   been  removed      Employing, 
for  example,  a  manganese  Bteel  cont  tit   12  per 

•  ■'■nt.  "i  manganese  and   I   per  cent,  oi  carbon,  the  bath 
i-  cleansed  and  deoxidised  in  the  manner  indicated,  the 
mi'tal  being  casl  at  a  temperatun   only  Blightlj  above  its 
Betting  point.     The  ingol  is  then  maintained  at  the  n 
structing    temperature    until   a    uniform    fine   i 
structure  has  been  obtained,  when,  liu.dU .  the  ten 
of  the  outer  portions  is  lowered  so  as  to  avoid  the  pro- 
duction of  large  and  coarsi    grains.     A  wrou  ht,  tough, 
thiik  skin  can  then  be  produced  over  the  surface  oi  the 
ingot  l'\  light]}  working  it  externally.     C.  A.  W. 

Electroplating;    Apparatus  for .     S.  0.  Cowpei  I 

London,     big.   Pat.  20,067,  Sept.    I.    1900. 

Tiik  a  p]  i  ii.it  as  comprises  a  drum  containing  the  elect  rolytc, 
mounted  at  one  end  upon  supporting  rollers,  and  a1  the 
other  end  connected  to  an  insulating  sleeve  mounted 
in  a  trunnion  supported  on  a  poilrst.il  or  bracket.  A 
shaft  extends  through  the  sleeve  md  into  thi  drum, 
and  an  anode  is  suspended  from  the  shafl  within  the  drum; 
with  an  insulating  screen  adjustably  mounted  on  the 
shaft  to  prevent  deposition  of  metal  upon  the  inner  surface 
of  the  drum.  The  latter  and  the  insulating  Bcreen  may 
be  rotated  by  means  of  a  driving  bell  or  by  sun 
gearing. — B.  N. 

Furnaces;   Electrical  induction  melting —       0.  Mu 

and  P,  llatlanek.  Kladno,  Bohemia.  Beg.  Pat  ii"-'. 
Jan.  10,  1<J1U.     I'mlcr  Int.  ('"in.,  March   I.   1900. 

The  fireproof  part  of  the  furnace,  which  is  in  direct  con 
with  the  molten  metal  forming  the  secondary  of  the  furnace, 
rests  wholly  or  partially  upon  a  layer  oi  sand}  or  granular 
fireproof   material.      This  layer  slopes  in  the  direction  in 
which  the  part  of  the  furnace,  which  contains  the  mel 
channel,    expands    when    heated. — B.  N. 

Smelting  furnace*  and  tin   likt  ;    Means  fur  heating . 

\.  Win/,.  Mulheim-lUiln.  Germany.  Eng.  Pat.  21,662, 
Sept.  22,  1909. 

Blast-ti  knai  k  and  coke-oven  gases  are  

mixer,  consisting  preferably  of  a  vane  wheel  within  a 
casing,  and  the  mixed  gases  led  to  a  gas  storage  vc  sel 
which  supplies  the  smelting  furnace.--  P.  R. 

Sulphur    dioxidi  ;      Miihml    of    ami    ununi    /../ 

rich  in separately  from  gases  poor    therein, 

in  roasting  and  oxidising  processes.  !■'.  von  Schlippenbach, 
Stolberg,  Germany  Eng.  Pat.  28,766,  Dec  8,  1909. 
I'ndcr  Int.  (  onv.,  Ma]   24,  1909. 

The  invention  consists  essentially  in  providing  mechanical 
nmsting  furnaces  with  two  gas  chambers,  om  Eo 
rich  in  sulphur  dioxide  and  the  other  poor  therein.  In  the 
■  asc  ol  pot  roasting,  each  roasting  place  is  independent!] 
provided  with  separate  means  of  communication  with 
the  two  gas  chambers,  cither  of  which,  but  not  both,  may 
be  in  use.  according  to  the  richness  or  otherwise,  of  the 
evolved  gases.  Bj  having  the  roasting  , 
different  stage    at  each  roasting  place,  continuous  supplies 

of  rich  and  | ■  gases  flow  to  the  respective  gas  cl  in 

In  the  case  of  revolving  annular  hearth  furnaces,  or  the 
like,  the  spaoe  beneath  the  hearth  is  radially  divided  into 
compartments  each,  of  which  is  provided  with  gas  outlets 
communicating  respectively  with  a  centrally  situated 
conical  vessel  and  an  annular  vessel  concentrically  anal 
about  the  other,  for  the  reception  of  rich  01  poor 
as  required,   the   vessels   b  ibly   scaled  to   n 

them  gas-tight. — F.  K. 


OJ   /in  In/*  or  Otlk  i  W.  G.  V 

London      Ens    Pat.  7316  ol   1910     dab     il  applii  ation, 

lug    23,   i 

\  i  m.  i  i  ui  or  oj  lindrii  al  bodj    ha  i  in  ■  in  b  n  [ulai 

oi  ipidly 
ills  submerged  in  a  bath  ol  molten  metal,  so  that 

tream  ol   particles  ol  the  metal  is  i  jocted 

The  partiolei  are  tod   bj     trikin  ■   liar.l  cold 

surface.  i>y  falling  in   watei    oi    morelj  bj   then 
through  the  air      I'.  H. 

•  Pi  i  metals  from  tiu  ir         .     \\     I 

Greenawalt,  Denver.       U.S.  Pal  .  968,661  1  91 

Vug.  30,   1910. 

,    i  onl.i    i  :      i     .md    DO      iWj     gold    and       'Ii'  I  . 

ited  with  n  oil  b  -  hlondi  .    uoh  as  il" 

.in    salt,    alone    or    mixed    with    othei    chloridi   .      \ 

iforous  solution  is  obtained,  a  certain  amount  ol  ulvet 

,ii    olved  at   the  Bame  time.     The  solution  is  now 

satinat.-d   with  sulphur  dioxide  in  ordei    i"  convert   the 

cupric    chloride    into    the    cuprous    salt,    and    aftero 

passed   into  the  cathode  compartment   of  an  electrolytic 

cell     The  copper  and    dlvei    hat  ing   I Ii  po  iti  d,   I  he 

liquid  as  it  issues  from  the  compartment  is  again  saturated 
with  .sulphur  dioxide,  when  finally    it    is    passed    though 

the    anodi apartment,    saturated    with    chlorine    and 

returned  to  the  ..re.     [n  the  second  and subsequen    ■    ■ 
the  gold,  together  with  the  remaining  copper  and  silver, 
Ii  solved   by  means  of  the   n  d   solution. 

The  process,  in  certain  <  ises,  is  slightlj  modified,  the  pre 
liminary  saturation  with  sulphur  dioxide  before  the  pre- 
cipitation "f  t  he  copper  and  silver  being  omitted.     <    A.  W  . 

re         e  , ,  ,  /,,„„  ti„  ir  W .  E. 

Greenawalt,  Denver,  I  olo.     I  .8.  Pat  968,816,  Aug.  M>. 

1910. 
The    ore    containing   copper    and    gold    i     treated    with    a 
mixture  of  chlorini   and  sulphur  dioxide  in  thi    presen 
water.     The  solution  obtaii  d  with   sulphur 

dioxide,  when  the  metal-  are  precipitated,  any  cold   I 
subsequently     redissolved    and    the     excess     ol     sulphui 
dioxide  converted  into  acid   by  mean-  ol  a  current   of 
chlorine     passed    through    to    saturation.     The     resulting 
solution,  containing  an  excess  of  chlorine,  may  then  !>•■ 

employed  for  a  second  extraction  of  the  ore.      t '.  A.  W  . 

Metals;   Procet  tratus  for  the  prod  — • 

F.    C.    W.    Tinini,    Hamburg,    Germany.     Eng.    Pat. 

19,764,  Aug.  28,  1909.     Under  Int.  Conv.,  Oct  1-.  1908. 

16,434  oj  1909;  this  J.,  1910,  433.— T.  F.  It. 

f/r«ii]  ores,-    Treatment  of  in  Hast  furnaces.     F.   A. 

Kjellin,  .Stockholm.     Eng.  Pat.  25,244,  Nov.  -'.  II ■ 

Sj  ,    ir.  Pat.  108,674  ol  1909;  this  J.,  1910,  637.      I'.  I     B 

Retorts  uj  zinc  and  other  analogous  furnaces;    Appa 

,  th,  -  k.  Dor  la-lam. .  Liege,  Belgium. 

U.S.   Pat.  969,264,  Sept.  6,  1910. 

Pat.  I7,103of  1909;  this  J..  I 360.      I    I    B. 

:     ■/..    ,i,     I  Grindloford. 

0.8    Pat      169,261,  Sept.  6,   1910. 
Eng.  Pat.  8256  of  1907  ;   this  J.,  1908  F.B. 

Extracting   or  eliminating   sulphur.    \  ind   otter 

irum  co.il.  or,,  etc     U.S     Pat.   D  3  991 
II  v. 


XI.     ELECTRO-CHEMISTRY. 

.•     .    <■  paeitu  of  lit 

int/..     Z.   Elektrochem.,    1910,   16.   747— 7J4. 

\  ,        u  n:  investigati  mpared 

i  voltamei  in  potential 

,  ,  .  nodes  m  an  a ■    nmulator  leads  to  th Delusion 

that  hydrogen  niav  actually  be  occluded  by  the  reduced 
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negative  plate  in  charging.  Oxygi  n  absorption  also  tail  a 
plai  e  in  flu-  positive  jilatc.  l>ut  this  is  due  toit<  penetration 
to  the  metal  ami  formation  if  more  peroxide.  The  dis- 
charge  data  show  'hat  the  sharp  fall  in  potential  may  be 
dne  to  tb  0  "f  ih.-  negative  or  ol  the  positive 

plata.  The  form)  r  is  the  more  usual  case  in  aotual  practice 
hut  the  latter  may  occur  either  tli  in  an  initial  discharge 
when  tin-  positive  plate  is  not  completely  formed,  or  (2) 
when  tho  charging  baa  1"  en  bo  carried  out  that  the  negative 
plate  has  been  enabled  to  occlude  considerable  quantities 
ol  hydrogen.  In  the  latter  of  these  cases  the  rapacity 
of  the  cell  i.-  of  Bourse  found  to  be  higher  than  usual. 

— W.  H.  P. 

Molybdt i, urn.  manganese,  chri  mium  and  tantalum  :  Anodic 

behaviour  of .      H.     Kucssner.     Z.     Elektrochem.. 

MHO.  16.  754—772. 

1  s  .V  1  potassium  hydroxide  at  small  current  densities, 
raolylKicnum  jiasscs  into  solution  at  the  anode  in  the 
hexavalcnt  form.  In  the  author's  experiments  two  differ- 
ent specimens  of  metal  were  used  from  the  same  source, 
and  containing  the  same  impurities.  In  one  ease  the  effect 
of  raising  the  current  density  to  about  50  milliamps.  per 
sip  em.  was  to  produce  passivity  and  the  solution  of  the 
metal  was  partly  replaced  by  the  evolution  of  oxygen. 
This  etTi  it  became  smaller  as  the  temperature  was  raised, 
and  mar  lull  (.'..  even  at  high  current  densities,  the 
solution  if  the  molybdenum  was  almost  quantitative. 
In  the  second  Specimen  the  passivity  was  not  observed 
appreciably  even  at  ordinary  temperatures  with  SCO 
milliamps.  par  sq.  em.  With  a  manganese  anode  there 
was  always  observed  along  with  the  solution  of  the  metal 
simultaneous  evolution  of  oxygen  and  hydrogen.  It  is 
not  possible  to  explain  the  appearance  of  these  gases  by 
primary  electrolysis,  ami  by  the  aetion  of  the  manganese 
on  the  water  respectively.  Consideration  of  the  potential 
values  leads  to  the  conclusion  that  the  oxygen  is  produced 
by  the  formation  of  trivalont  manganese  ions  and  their 
transformation  into  divalent  ions,  and  the  hydrogen  by 
the  disappearance  of  the  directly  formed  monovalent 
manganese  inns.  In  neutral  electrolytes  the  manganese 
always  appears  finally  entirely  in  the  divalent  form,  but 
in  alkaline  solution  the  higher  states  of  oxidation  (peroxide 
and  permanganate)  are  obtained,  the  amounts  increasing 
with  the  alkali  eoncentration.  In  tin  ease  of  a  chromium 
anode  in  potassium  chloride  solution  there  are  apparently 
no  conditions  in  which  the  chromium  goes  into  solution 
in  only  one  -tan  of  oxidation.  Change  of  current  density 
i-  without  influence  on  the  state  of  oxidation,  while  a  rise 
in  temperature  favours  the  transition  to  the  lower  states 
of  oxidation.  The  observations  on  the  electrolysis  of 
alcoholic  zinc  chloride  solution  do  not  confirm  Hittorf's 
observation  that  chromium  anodes  dissolve  quantitatively 
to  form  the  chromic  salt.  In  addition  to  solution  of  the 
metal  the  anodic  reactions  include  in  this  case  oxidation 
of  tin-  alcohol  to  aldehyde.  When  tantalum  is  made  the 
anode  of  an  electrolytic  nil.  it  becomes  covered  in  most 
electrolytes  with  an  insoluble  non-oondueting  layer  of 
oxide,  and  a  permanent  current  is  possible  only  in  strongly 
alkaline  solutions  at  high  temperatures.  Even  in  the 
latter  case  the  conductivity  <-  not  due  to  the  solution  of 
the  primarily  formed  pentoxide,  but  to  the  disintegration 
and  re-formation  of  the  coating.  In  hydrofluoric  acid 
tantalum  goes  regularly  into  solution,  the  purely  chemical 
solution  with  evolution  of  hydrogen  being  an  important 
contributor  to  this  effect. — W.  H.  1'. 

Sparking  at  th  ntj  tin    electrolysis  of  fused 

natls.  A.  Kailan.  Z.  anorg.  Chem.,  1910,  68.  141 — 
159. 
The  anodic  disturbances  which  are  observed  under  certain 
conditions  in  the  elcetrolysis  of  fused  lithium  chloride 
and  other  -alts  (see  Arndt  ami  Wilbur,  this  J..  1907,  877) 
have  been  further  investigated  by  the  author.  His  experi- 
ments  do  not  support  tin-  view  thai  the  phenomenon  is 
caused  by  the  formation  of  a  subchloride  in  the  melt,  or 
by  the  appearance  of  a  film  of  silicic  acid  (from  the  con- 
taining ves-i-1)  on  the  eathode.  The  elect n  lysis  resiinn  s 
its  normal  course  when  tin-  temperature  is  raised,  and 
it  is  suggested  that  the  cause  of  this  is  a  change  in  the 
viscosity  of  the  melt.     This  view  is  supported  by  the  fact 


that  under  similar  conditions  the  critical  temperature  is 
100°  C.  higher  for  pure  lithium  chloride,  than  for  a  ,r>0  pel 
cent,  mixture  of  lithium  and  potassium  chlorides.  The 
sparking  is  produced  quite  readily  with  a  platinum  (instead 
of  carbon)  anode,  while  the  use  of  alternating  ourrenj 
does  not  give  rise  to  any  disturbance  at  all.  While  the 
sparking  persists  it  is  noticed  that  the  apparent  resistance 
of  the  cell  dei  leases  with  increasing  E.M.F.  A  mixture 
of  lithium  bromide  with  lithium  chloride  (1  :  (i)  does  not 
give  rise  to  the  phenomenon  at  all  easily  when  compared 
with  the  pure  chloride  or  with  a  mixture  of  lithium  and 
potassium  chlorides.  This  probably  accounts  for  the 
great  convenience  of  the  former  mixture  for  the  pro- 
duction of  metallic  lithium.  Oscillographic  reproduction 
of  the  curve  of  current  strength  during  the  disturbance 
shows  that  when  (he  anode  is  sufficiently  deeply  immersed, 
there  are  no  great  fluctuations  with  an  E.M.F.  of  1 10  volts. 
and  a  resistance,  of  19  ohms.  From  these  facts  the  author 
prefers  a  purely  mechanical  explanation  of  the  whole 
phenomenon. — W.  H.  P. 

Electrolysis;  Investigation  of with  tin  uUrdmicroscope. 

,1.   J.'   Kossonogow.   Z.   them.    Ind.   Kolloide,    1910,  7, 

129—132. 
The  author  has  studied  the  electrolysis  of  solutions  with 
the  aid  of  the  ultramicroseope.  Before  closing  the  current 
i  ircuit,  luminous  points  exhibiting  Brownian  motion 
could  be  seen  in  the  solution,  ami  frequently  also  a 
progressive  movement  of  the  luminous  points,  but  this 
latter  was  due  to  convection  and  was  entirely  eliminated 
by  first  passing  the  light  rays  through  a  heat-filter. 
On  closing  the  current  circuit,  the  luminous  particles 
travelled  towards  the  cathode  along  the  current  lines; 
the  direction  of  the  particles  was  reversed  on  reversing 
the  direction  of  the  current.  There  was  a  considerable 
increase  in  the  number  of  the  luminous  particles 
after  a  current  had  passed  for  a  few  seconds.  A 
number  of  observations  are  recorded  which  indicate 
that  there  is  some  close  relationship  between  these 
luminous  particles  and  the  ions  or  carriers  of  electricity. 
For  instance  (with  silver  electrodes  in  silver  nitrate  solution) 
the  luminous  particles  gradually  deposited  at  the  cathode 
and  formed  crystalline  growths  thereon.  The  direction 
of  motion  of  the  particles  was  altered  by  a  magnetic 
field  in  accordance  with  Ampere's  law.  The  velocity  of  the 
particles  was  of  the  same  order  of  magnitude,  as  found  by 
Kohlrausch  for  electrolytic  ions.  On  gradually  increasing 
the  potential  difference  between  the  electrodes  (silver,  in 
silver  nitrate  solution)  a  point  was  reached  (corresponding 
to  the  dee  o  in  posit  ion  potential)  at  which  the  number  of 
luminous  particles  was  suddenly  enormously  increased, 
and  they  accumulated  in  a  dense  layer  at  a  distance  of 
005 — 0-08  mm.  from  and  parallel  to  the  surface  of  the 
i  atliode.  the  intervening  strip  of  0-05 — 008  mm.  being  en- 
tirely free  from  t  he  particles  and  resembling  thus  the  cathode 
dark  space  of  a  Giesaler  tube.  Between  the  dense  cathode 
layer  and  the  anode  the  luminous  particles,  in  much  smaller 
number,  appeared  to  be  uniformly  distributed,  and  moved, 
some  towards  the  anode  and  some  towrards  the  cathode. 
With  distilled  water  instead  of  silver  nitrate  solution,  a 
dense  layer  of  luminous  particles  was  also  formed,  but  in 
this  ease  elose  up  to  the  anode.  Analogous  results  were 
obtained  with  copper  electrodes  in  copper  sulphate  solution 
and  in  distilled  water.  Experiments  with  platinum 
electrodes  in  distilled  water,  using  potentials  higher  than 
the  decomposition  potential  arc  also  described.  In  these 
a  dense  anode  layer  and  a  second  dense  layer  distant  from 
the  anode  by  about  -f.  of  the  total  distance  between  the 
two  electrodes,  were  observed. — A.  S. 

Electrolysis  ;   Investigation  of with  the  ultniiuirroxcoin  . 

Wo.  Ostwald.    Z.  Chem.  Ind.  Kolloide,  1910,  7,  132—155. 

The  author  lays  stress  on  the  importance  of  Kossonogow's 
observations  (see  preceding  abstract),  but  dissents  from 
the  conclusions  drawn  therefrom.  It  appears  extremely 
improbable  that  electrolytic  ions  even  if  combined 
with  the  solvent  to  form  solvates  (hydrates,  etc.)  would 
be  visible  with  the  ultramicroseope.  The  phenomena 
observed  are  (  onsidered  to  be  due  to  the  electrical  colloid- 
synthesis  of  metals  and  metallic  hydroxides,  together  with 
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aleotrophoretic  [oataphoretic  and  anaphorcti,  i  migration 
,.i  the  oolloidal  particles.  The  ease  with  which 
puss  into  colloidal  solution,  oven  without  Mi.-  use  "f  tin- 
abctrio  current,  has  been  Bhown  recently  bj  Tranbe- 
irini  and  Seals  (this  J.,  1909,  867,  1171;  1910  700); 
mill  these  authors  in  their  experiments  also  observed  the 
"  oathode  dark  Bpaco "   in  the  ease  ol   lead.     Thi 

in  the  number  ol   ultramicrons  "ii   passing   tin- 
llectrio  current  is  probably  due  to  eleotrolytii   di  ii 
linn  "t  the electrodes,  whioh, at  bighet  potential diSerenoee, 
is  »ill  known,     Indeed  praoticall]  all  ol  the  phenomena 

.1  bj  Kossonngow  have  been  previously  described 
in  oonneetion  with  different  brant  bee  of  colloid  chemistry, 
with  the  exception  of  thi  effect  of  a  magn  tii  Beld  on  the 
motion  "(  the  ultramicrons,  and  even  here,  it  is  known  that 
oolloidal  particles  possess  magnetic  susceptibility.  The 
author  farther  discusses  the  present  theories  ot  theai  tionol 
lbs  electric  current  in  the  formation  of  colloids,  and  out- 

n.  u  electro-capillary  theory,  according  t"  whiofa 
ihr  effects  produced  are  due  t..  the  transformation  •  ■( 
hi  ii    and    chemical    and    elei  trii  al    energy    into 

of  the  second  kind,  i.e.,  surface  energy  ol  which  the 
outward   characteristic    is   expansive     urfaci     tet  ion 
opposed    to    ordinary    contractile    Burface    tension,    and 
the  transformation  of  which  into  other  forms  ol  energy  is 
acoompanlcd  l>\  an  increase  of  surface.     A.  s. 

I'  \  n.N IS. 

Electric    arcs  :     Production    oj    long    stable  ■     J.    Y. 

Johnson,  London.  From  the  Badische  Ainlin  und 
Sods  Fabrik.     Eng.  Pat.  22,715,  Oct.  ...  1909. 

In  tin'  enclosed  Bpace  betweeb  the  tubes,  A  and  C,  is  a 

-P3 


third  tube,   B,  bo  that  water  entering    al    I)  leaves  at    E. 
The  gas  is  passed  into  the  furnace  through   H,   with  a 


rot.u\    motion,   nasi   the  electrode,  and   may  also   pass 

mrougb  the  electrode,  entering  at   F.     I!  thi 

D  Ht,  is  greatoi  a  of  the 

I  pa     dow n  ili.  ' id»-  and  "in  at  the  op  nin     I    I uu 

i ••  ai i  on  the   inm 

tin   clocl rode.     If.  howev  r,  the  pn 

than   al    II.   1  In-   arc    will    mOVO  about    "li   III.    mil.  i 

of  tin  electrode.     In  an  alternative  form,  the  u" 
pa     ,1   through  the  holloM   electrode,   which  is   made  "f 
thin  heat-conducting  material,  nor  is  the  old  trode  water- 
cooled   and  thi  ap   i    caused  to  move  about  on  the  surface 
■  a   Ihi    oloctrodi    i'\  electro-magnetic  means.     B.N. 


.1     E.   Howl    .  Plat  t   burg,  N.  V. 
I'.S.  Pat.  969,622,  Sept.  B,  L910. 

'I'm  bodj  "l  the  furnace  is  pro\  ided  with  two  oloctrodi  . 
directed  towards  each  other  from  opp  over  ■ 

travelling  trough-shaped  hearth  made  in  separable 
Bections  and  having  a  bottom  and  sides  only.  The  sections 
..I  the  hearth  ma}  !"■  moved  through  the  furnace  in  a 
straight  lino.  The  hearth  is  fed  wrth  mat.  nil  in  the 
direction  ul  its  length,  and  the  electrode!  an  adapted 
in  Btrike  an  arc  and  "  maintain  a  fusing  zone  in  the  hearth 
extending  toward  the  hearth  from  opposite  sides."  Hollow 
wat'  i  jackets  mi  opposite  sides  of  the  furnai  c  act  as  sup- 
ports fur  the  elo<  trodes.  Two  sets  ol  gearing  are  used  for 
adjusting  the  water  jackets  t"  or  from  eai  h  other  ;   these 

r\l  i  nd  ai  russ  tin-  lira  rill  and   both   JBU  ket     I  aU  I"    adju    U  6 

simultaneously    in    opposite    directions    l>.v    means    ol 
common   power  Bhafl   driving   both   sets  ol    gearing   and 
adapted   to   be  operated   fi  idi    ol   the   hearth. 

Means  are  provided  for  insulating  the  two  sets  ol  gearing 
from  each  other,  and  for  maintaining  ■  Bupplj  ol  wati  i 
through  the  jackets  during  their  adjustment.     B.  N. 

Insulating     materials;      Rejractory  The     British 

Thomson  Houston <  lo.,  Ltd.,  London.  From  thet  leneral 
Electric  Co.,  Schenectady,  New  £ork.  Bng.  Pat. 
23,351,  Oct.  12,  1909. 

I  in  insulating  material  is  composed  of  a  mixture  "f 
hydrated  magnesium  or  aluminium  silicate,  Bucb  as  talc  ur 
'l.n  a  titanium  compound,  such  as  the  dioxide,  Bub 
oxide,  carbide,  or  nitride,  and  a    solution  ol   sodium  or 

pptas  iurn  silicate  as  a  binder,  the  mixture  bein mpn 

and  fired  at  a  temperature  of  from  900   to  1500   C     B.N. 

Production  o\  long  continuous  J.  Y. 

Johnson,    London.     From    Badische    Anilin    und  s...la 

Fabrik,  Ludwigshafen  on  Rhine,  Germany.  Ehg 
Pal    20,129,  Sept.  2,  1909. 

-i  |   ft   Pat  no. thi,, i  1909;  this  J.,  1910,  829.     T.  I     B 


Electrolytic    apparatus.     VY.      Thum,     Hammond,      hid. 
is.  Pat.  969,921,  Sept    13,  1910. 

Si. i   l.n  •   Pat.  I  ! ol  1909  ;  thisJ.,  1910,  886      T.  !•'.  B. 


XII.     FATS;    OILS;    WAXES. 

li  oleines;   Hydrocarbons  of  the  '     x    H. 

Gill  and  L.   R.  Forrest.     J.   Amer.  Chem.     Soc.,   1910, 

32.   1071     1073. 
In,     uusaponifiable    matter   from  distilled    wo 
oleines  was  freed  from  oholesterol  bj  treatment  ■ 
anhydridi  .  and  then  repeatedly  fractionated  under  ■  high 
vacuum    1  mm.  pressure).     The  different  were 

purified     by     crystallisation     fi  '"'     u,"n 

.It-t.  i  61  molecular  weight  and  iodine  absorption 

,.,!,„  he  results  show  that  thohydrocai 

present    n  distilled  woi  ines belong  to  the  olefins 

from  '  |  ,H  :       i  L'aoHjo- — **  * 


116*     Cl.  MJ1      PAINTS ;  PIGMENTS,  ftc.     Cl.  XIV.-  INDIA  RUBBER;  Gl'TTA  l'EKCHA.    [Oct.  16,  l»io. 


IhiJtMinJ   group :     Investigations    i><    the   .     V1J1- 

ol.  A.  Moreschi.  Atti.  R.  Acoad.  dci Lincci. 
Roma,  1910  [.".].  19.  IL,  53  57.  I  hem.  Zcntr.,  1910,  2. 
87S     873. 

Wool  grease  was  extracted  repeatedly  with  boiling  alcohol. 
than  Baponified,  ami  the  unsaponinablc  matter  was  dried 
and  rosed  fox  some  hours  with  excess  of  bi  azoic  anhydride. 
tin'  product  was  extracted  with  boiling  alcohol,  dissolved 
in  ether,  ami  tin-  other  solution  treated  with  alcohol, 
which  precipitated  tin-  benzoatee  of  oholeaterol  and  iso- 
cholesterol. The  i  st.  rs  were  separated  by  crystallisation 
from  a  mixture  of  benzene  and  other.  The  cholesterol 
ester  melts  at  Mil  ( '.  ami  has[a]i,'=~ 151  in  chloroform 
Solution;  the  isocholesterol  ester  forms  small  noodle-. 
m.  pt.  199°  C.  and  has  [0]?=+ 73-33°  in  chloroform 
solution,  booholeaterol,  liberated  from  the  benzoate  by 
means  of  alcoholic  potassium  hydroxide,  (  rystallises  in  rim- 
needles  from  a  mixture  of  acetone  and  ether;  it 
melts  at  140°— 141c  ('..  and  has  [a]3=+59-l°.  Unlike 
cholesterol,  it  is  not  reduced  in  ethereal  solution  by 
hydrogen,  even  in  presence  of  platinum  black.  When 
dissolved  in  a  small  quantity  of  other  and  treated  with 
excess  of  bromine,  isocholesterol  forms  a  readily  fusible 
bromo-dorivativc.  which  dissolves  to  a  yellow  solution  in 
alcoholic  potassium  hydroxide  ;  the  solution  becomes  grt  1  n 
on  boiling,  but  regains  its  yellow  colour  on  cooling.  Iso- 
cholesterol appears  to  belong  to  thegroupof  hydrosterols. 
holesteryl  formate  nulls  at  108° — 110°  C.  and  has 
[a]i;  = +46-47°.— A.  S. 

Patents. 

Bleaching  oils,  fats,  waxes,  resins,  and  their  solutions  by 

the  action  of  rays  of  short  wave-lengths  and  oxygm.     A. 
I  ienthe.     Ger.  Pat.  223,419.  Aug.  24,  1907. 

The  oil  or  fat  is  heated  to  70c— 90°  C,  and  is  then  subjected 
to  the  action  of  rays  from  mercury  vapour  lamps  irnmers.  .1 
in  it.  being  at  the  same  time  agitated  by  a  stirrer  provided 
with  h(  Hi  iw  arms,  through  which  air  is  blown.  It  is  stated 
that  1C00  kilos,  of  linseed  oil  can  be  bleached  with  an 
expenditure  of  60  kilowatt-hours  for  current,  30  h.p.  hours, 
and  15C0  cb.  m.  of  compressed  air,  under  a  pressure  of 
0'3  atmosphere,  the  total  cost  being  stated  to  be 
M-.8.50  (8e.  4d.).— A.  S. 


Glycerin  ;     Method    of    treating .     S.    H.    Fleming, 

Camden,  N.J.,  Assignor  to  E.  I.  ilu  Pont  do  Nemours 
Powder  Co.,  Wilmington,  Del.  U.S.  Pat.  969,159, 
Sept.  6,  1910. 

GUFCXBU   is  mixed  with    from    one-half  to  one  per  cent. 
•  .  such   as   Bodium  acetate,  and  the  mixture 
is  subjected  to  heat. — E.  W.  L. 


XIII.     PAINTS  ;      PIGMENTS;     VARNISHES; 
RESINS. 

I:    ins,   copals   and  balsams;    Thi    iodint    and   brtbn 

valjiet  of •      W    Vaubel.     Chem.-Zeit.,   1910,   24. 

978. 

Tiik  author  gives  a  table  containing  his  determinations  of 
the  ii  dim  and  bromine  values  of  several  resins, etc.  'ihe 
materials  on  whit  h  the  determinations  w<  re  made  had  not 
l.iii  previously  heated.  Jt  is  pointed  out  that  in  deter- 
mining the  iodine  a  aim-  by  moans  of  Hubl's  solution. 
errors  are  easily  made  and  the  determination  of  the  bro- 
mine value  is  therefore  to  be  preferred.  The  valuts  oh 
tamed  differ  <  onsiderably  fi<  m  thi  bi  which  have  previously 
been  recorded. — J.  C.  C. 


Manufacture      of      turpentine      in      Jajxim         Sakhalin 
(Karafuto).     Bd.  of  Tr.  J.,  Sept,  22,  1910.     [T.E.J. 

The  British  Acting  Viee-(  onsul  at  Hakodate  reports  that, 
p  n  liminary  experiments  having  proved  very  successful, 


the  manufacture  of  turpi  ntinc  in  Karafuto  by  the  Govern- 
ment is  shortly  to  be  begun.     Machinery  for  the  purposo 
to  the  value  of  [15,300  has  been  ordered.     The  bou 
of    supply    arc    almost    inexhaustible,    and    consequently 
more  machinery  will  doubtless  In-  required  later. 

I  In  Acting  Vice-Consul  has  forwarded  samples  of  raw 
turpentine  extra!  ted  from  the  ti>  e  "  l.arix  dahurii  a  Turcy." 
known  in  Karafuto  as  the  "  Rakuyosho."  of  refined 
turpentine  oil  produced  at  the  Government  experimental 
laboratory,  and  of  the  rosin  left  after  the  extraction  of  the 
oil ;  these  sa m pic  s  may  be  seen  by  British  linns  at  the  Com- 
mercial Intelligence  Branch  of  the  Board  of  Trade,  73, 
Basinghall  Street,  London.  E.C 


Patents. 


iron   compounds    [magnetic   oxidi    pigment];    Preparation 

of .     J.  T.  Carrie  k  ami  li.  S.  Pattison,  Johannesburg^ 

Transvaal.     Eng.  Pat,  12,106,  May  22.  1909. 

Ammonium  hydroxide  or  carbonate  is  added,  in  large  excess, 
to  an  acid  or  neutral  ferrous  solution,  other  than  that 
obtained  by  the  digestion  of  nickeliferous  matte,  and  the 
mixture  is  subjected  to  prolonged  oxidation,  for  instance, 

by  aspirating  air  through  it  fop  24  hours,  preferably  in 
the  cold  and  at  normal  pressure.  A  blue-black  magnetic 
oxide  or  hydroxide  of  iron  is  thereby  precipitated,  the 
stability  of  which  as  a  pigment  is  increased  by  boiling 
the  ammoniaeal  solution,  before  removing  the  precipitate 
by  means  of  an  electro-magnet  or  by  filtration  ;  the  pre- 
cipitate is  washed,  and  finally  dried  in  the  absence  of  air. 
In  case  the  original  liquor  is  a  solution  of  iron  chloride 
{e.g.,  waste  pickle  liquor  obtained  in  galvanising),  the  hydro- 
chloric acid  is  recovered  by  adding  lime,  to  set  free  the 
ammonia,  and  a  slight  excess  of  sulphuric  acid,  and  then 
evaporating  the  mixture  of  calcium  sulphate  and  hydro- 
chloric acid  at  about  130°  C.  or  under  diminished  pressure, 
at  a  temperature  below  that  at  which  calcium  sulphate  is 
dehydrated,  and  above  that  at  which  hydrochloric  acid 
evaporates,  whilst  drawing  air  over  it  ;  this  removes  the 
hydrochloric  acid,  leaving  a  marketable  residue  of  hydrated 
calcium  sulphate,  and  the  acid  distils  over  at  substantially 
the  strength  required  for  pickling  purposes.  An  advantage 
of  the  process  is  that  the  oxidation  cannot  be  carried 
too  far. — F.    Sonx. 

Easic  sulphate  of  had  ;  Process  for  making  — ■ — .  A. 
Hileman.  Kollidavsburg,  Pa.,  Assignor  to  Harrison 
Bros,  and  Co..  Inc.".  Philadelphia,  Fa..  U.S.  Pat.  969.474, 
Sept.  6,  1910. 

Normal  lead  sulphate  is  combined  with  litharge  by  agitat- 
ing the  ingredients,  in  a  substantially  undissolved  condition, 
in  the  presence  of  a  hot  liquid. — F.  Sons. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Rubber  planting  iv  Ihi  /.'•  It/inn  Congo.  R.  Kindt.  Full, 
do  l'Assoc.  des  Plantcurs  de  Caoutchouc ;  through 
Gummi-Zeit.,   1910,  24,   1794—1796. 

Funtvhiia  elastica  is  regarded  as  the  only  indigenous 
jpecji  mi:  li.  hrplanting.  The  great  value  of  this  spi  c  ies 
consists  in  its  capacity  for  thriving  and  yielding  well  in 
regions  where  considerable  periods  of  dryness  are  experi- 
1  hi  1  il.  <  11  tin  other  hand,  Bevea  braziliensis  and  Manihot 
Claziovii  are  much  hardier,  more  productive,  and  less 
atfei  tul  by  variations  of  soil  and  climate  than  Fvntuniia. 
Bevea  may  be  planted  with  advantage  in  localities  where  the 
length  of  the  dry  season  does  not  exceed  four  months. 
Manihot  may.  however,  be  planted  where  the  dry  season 
is  from  four  to  six  months  long,  and  where  //'  vea  would  not 
flourish.  As  regards  the  yield  of  rubber  in  the  case  of 
Manihot.  the  following  figures  are  given: 


V..I     \\l\..    \..     i  i 
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Manihot  rubber  from  the  Congo  was  rained  at    Antwerp 
»i   23  Fr.  per  kilo.  (8s.  3d.   per  IB.),   Pai  -   bein     26   Fr. 

s     1 1 '.I  i      M.  Qlazunrii  should  be  sheltered  fr winds, 

lis  which  it  i-  more  readily  d  imaged  than  //•  vea.  - 10.  \V.  ],. 

Cold  vulcanisation.  11.  K.  Potts.  Z.  Chem.  [nd.  Kolloide, 
1907,  7.  111. 
ointed  out  t  li.it  Byson  's  explanation  of  the  adsorption 
of  sulphur  chloride  by  rubber  (this  J.,  1910,  770)  is 
insufficient.  Bysow  measured  the  Burface  tension  air- 
solution  :  the  determining  factor  in  adsorption  on  Gibbs' 
theory,  is  the  variation  in  the  tension  rubber-solution. 
Tin-  latter  is  unknown.  In  an  editorial  note  Wo.  Ostwald 
agrees,  I  its  the  two  tensions  may  run  in  parallel 

series.      He     notes     that     Traub.'s     theory     of     att] 
urea  is  open  to  the  same  objection. 

Ilij  vulcanisation  ;  Theory  of •     H.  Bysow.     '/..  <  hem. 

End.  Kolloide,  1910,  7.  160— 161. 
Thk  author  has  shown  previously  (this  .1.,  1910,  770) 
that  the  absorption  of  sulphur  in  cold  vulcanisation 
proceeds  in  accordance  with  the  exponential  adsorption 
formula.  Preliminary  experiments  on  hot  vulcani  ation 
showed  that  under  constant  conditions  of  valcanisation, 
there  is  nearly  a  constant  ratio  of  the  amount  of  sulphur 
added  to  the  amount  left  onabsorbed,  independent 
of  the  former  quantity,  but  in  another  series  of  experiments 
with  smaller  quantities  of  sulphur,  this  ratio  in 
with  decreasing  quantities  oi  total  sulphur.  It  was  found 
that  equilibrium  was  not  attained  until  the  samples  were 
tcchnicalK  strongly  over-vulcanised.  Mixtures  of  rubber 
with  1.  1-2,  It.  1  i'i.  Is,  an.l  2  percent,  of  sulphur  respec- 
tively were  then  vulcanised  for  2  hours  under  a  steam 
pressure  of  4a  II,..  and  the  free  sulphur  in  the  products 
determined  by  extraction  with  acetone.  It  was  found  that 
the  result-  agreed  satisfactorily  with  the  exponential 
formula  : — 

d  sulphur)" 

-;, ,-\ — -'—  —  const  a  ni . 

(tree  sulphur) 

A.  S. 


Rubber  ;    Action  oj  ultra-violet  rays  on  .     V.    Henri. 

at.  <t   Gutta-percha,    1910,  7,  4:171—437(1. 

Thk   author  has  studied  the  action  of  ultra-violet  rays  on 
vulcanised  and  unvulcanised  samples  oi   pun-  and  com- 
pounded rubber.     The  source  of  radiation  was 
vapour  lamp  with  quartz  tube,  this  being   placed  at  a 
distance  of  about  20  cm.  from  the  samples,  which  were 
in  the  form  of  sheet  0-5  mm.  thick.     The  samples  of  rubber 
examined  were  fine   Para  cut  sheet,  pale  plantation   I 
cut- sheet,  sheet  rubber  obtained   by  the  evaporation  of 
limn  latex  on  glass,  sheet  rubber  obtained  by  et 
a  petroleum  spirit  solution  of  rubber  on  'jlass.  and  samples 
of    sheet    rubber   containing    various    mineral    ingredi 
In  the  ease  of  unvulcanised  rubber  an  exposure  of  20 
hours   is   sufficient    to    produce    visible   deterioration   in 
the    samples;     the    rubber    darkens    and    b"  liny, 

and    the   surfaeo    cracks    when    the    sampli  iieil. 

[n  the  ease  of  dark  brown  cut-sheet,  the  action  is  only 
superficial,  but  proceeds  deep  into  the  body  of  the  rubber 
in  the  case  of  the  paler  samples.  Vulcanised  samples 
required  a  much  longer  period  of  exposure  to  bring  about 
deterioration,  as  much  as  4S  and  72  hours  being  necessary. 


I"  tl i  'ni"  i  Is,  goni  rally 

ih. in   in   ii>. 

I  the  rubbei . 
i.  nd    to    i 
lil  i  antimony  sulphide,  ilit  ite  tin  i  hango. 

Rubber    ra  overed    from    Bolution    In 
is  iiiiieh  more  rapidly  att  v  ked  than  rubber  whl  li  I 
been  in  solutioa     Experiment    i  irriod  out  in 

■■  :        Wl   .1     Hi   .1  |     ,|     |,y 

•  rid  .'.en  promoti  .1  i.-.    thi    a  I  ton  ol   th 
i  hi    mo  I   aotive  rs 

leas   ih. hi    3000     ....  sstrom   units,   which   ,;,      ,, ... 
sere,  nod  oil  by  the  in! 
I  ion  bj  a  very  pal 

found  to  begin  at  about  wave-length  3660,  and  it  i 
absorbed  ra;     «  hii  h  bring  abou  i  ui,i„  , 

darkens  i,,  colour  the  absorption  of  the  ulti 

I  he  author  appUi     i  hi   resul  d  to  the 

i  ni. In  ■  i .  -■  I  balloon  tabri  ■  whii  hi rposed  to  the 

action  ,,f  the  more  refrangible  rays  to  a  greatei 

iter  the  altitude  they  reach      I  I  rubber 

should  not   be  present   in  the  manufactured  fabrii     .    th 
cloth  employed   is,  advisably,  coloured    with  an    ultra 
violet  -I  rceii.  sic  h  a    lead  obi   sat    or  an   miline  yellow ; 
and   a   (yellow)   colouring    matter   ol    some   description, 
which   would  act  as  n    screen    b  ultra-violet 

ra\    .  might  also  be  in.  orporatcd  with  the  rubber  it  si  h 

— E.  W.  I. 

Rubber  cultivation  in  1009  oj  Ih'  Federated  Malay  State*. 
Board  of  Trade  J.,  Sept.  22,  1910.     [T.R.] 

niNO  to  the  report  of  the  Director  of  Agriculture 
of  the  Federated  Malay  States  for  1909,  the  number 
of  rubber  estates  in  the  Colony  in  that  year  was  returned 
as  377.  with  an  e  reage  oi  600,431  .•  n  s.  Of  this,  196,963 
acr.s  have  been  planted  up,  divided  among  the  different 
Si  as     follows  :     Perak,     iis.l'Ts     oi  i  -  .      S.-langor. 

93,s.")3  aires;  Negri  Sembilan.  31,946  acres;  Pahang, 
8,877  a.  res.  The  output  of  rubber  in  1909  is  recorded 
as  6,083,493  lbs.,  as  against  3,190,000  lbs.  in  1908.  The 
output  iii  Perak  increased  bj  177  per  cent.,  in  Si-langm 
by    100  per  cent.,  and  in   Negri  Sembilan  by  40  per  .int . 

Patent. 
Production  <>/  isoprene.     Eng.   Pat.    19,701.     Set    \\ 


XV.— LEATHER  ;   BONE  ;   HORN  ;   GLUE. 

ichs ;    Varieties  and  analyses  oj  Virginia .     ('.  K. 

Delaney.     .1.    Amer.      Leather     Chem.     Assoc.,    1910. 
5.  404—406. 

Tin:  author  has  analysed  •  aples  of  sumach  from 

different  districts  in  Virginia,  and  com  ludes  that  it  is  much 

per  for  the    tanerii  an  tanner  to  buj 
from    domestic    leaf    (Rhus    Olabra)    ratlu-r    than    those 
mad.     from    foreign    and    Sicilian    leaf.      The    p 
of  tannin  contained   in  domestic   leaf  extracts  is  equal 
to  that  of  the  best  Sicilian,  and  tic  colour  is  not   more 

nt.  higher.     A  table  of  analyses  of  sampl 
R.  Olabra,  R.  Typhina  and R,  Copallina  i-  given.      \   T.  II 

ng  extracts ;   Artificially  coloured    -   -.     <;.  Graf 
Collegium,  1910,37  I 
A   TASOTNQ    extrait    h.i-   found   to    have    been   artificially 
coloured  by  the  addition  of  an   aniline   dyestufL     From 
experiments  with  a  ohestnut  extract   to    whioh    a    small 
quantity   of   auramine   was   added,  the   author   prop 
the  ■.  i:-  wing  method  tot  th  I  soon  artificial 

colouring.     To  5  0.0.  of  the  extH        .  initio 

soda  solution  (1:10)  ami  .    are  added, 

and  after  shaking'   the  mixture  is  ..Mowed  to  settle  into 
layers       la.    benzene  solution,  which  ■•  coloured, 

is  poured  through  a  dry  filter.     When  the  solution  baa 
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[oil.  15.  1910. 


ilia  through  the  filter,  yellow  zones  on  the  paper  are 
rved  :m>l  the  filtrate  is  odIj  slightly  yellowish. 
..'!.. ur  of  tin'  filtrate  is  completely  discharged  by 
shaking  with  dilute  Bulphuric  acid  tl  ;  20)  whii  li  is.  itself. 
rendered  slightly  yellow.  By  adding  1  cc  a)  strong 
at  ■  tic  acid  to  the  bensene  solution,  and  shaking  \  igorooely, 
a  fine  yellow  coloured  acid  solution  is  obtained  which 
leaves  a  bright  yellow  Btain  on  ion.     Picric  acid 

.Jims  tl,,-  Bame  reactions  to  a  slightly  lesser  extent,  but 
the  caustic  >"4a  solution  should  not  be  added  before  the 
extraction  with  benzene,  as  the  sodium  salt  is  not  soluble 
in  the  latter.  The  method  constitutes  a  conclusive  test 
for  the  presence  of  aoramine,  which  is  the  most  likely 
aniline  colouring  matter  to  be  osed.  Si  vera!  other  yellow 
dycetuffs  were  tried,  but  the  method  » 1  i  >  I  not  give  satis 
Factory  results  in  these  cases.     I>.  .1.  1.. 

Tmiuiit  anaU/sis  :  /.'*  port  of  the  chairman  of  llt<  inU  motional 

commission    [Internal.     ,4««or.    Leather    Trades    Chem.) 

on —    .     H.    K.    Procter.     Collegium,   1910,34]     343. 

354     361. 

Following  the  Conference  of  1908  a  circular  was  sent  to 

all  members  of  the  I.A.L.T.C.  suggesting  that  they  should 

collaborate  in  confirming,  or  improving  upon  the  present 

official   method  of  tannin  analysis,  and  the  general  lines 

alone   which   work   was  necessary   were  indicated. 

A-  a  result  of  tBis  circular,  work  lias  been  returned  by 
H.  II.  Procter,  L.  Ueunier,  and  V.  Boegh,  which  indicates 
thai   the  official  methods  of  washing,  chroming  and  de- 

fjLnniainn   give   the    best    results,    and    ale    easiest    to   work. 

but  that  the  Zeuthen  method  of  washing  (Collegium. 
1908.  3titi)  merits  closer  investigation,  although  Procter's 
experiments  on  washing  in  a  Buchner  funnel  seem  to  show- 
that  the  Zeuthen  method  can  be  improved  upon.  The 
nae  of  dry  chromed  hide-powder  is  risky,  and  it  offers 
no  advantage  over  the  preparation  of  the  fresh  reagent. 
In  the  extraction  of  tanning  materials,  the  use  of  the 
Soxhlel  apparatus  gives  a  larger  amount  of  tannin,  and 
the  results  obtained  by  extracting  1  litre  only  in  the 
Procter  apparatus  are  too  low  by  about  1-25  per  cent. 
as  indicated  bv  the  extraction  of  a  second  litre,  but  it 
is  doubtful  whether  any  other  method  would  give  better 
results  ;  and  the  soxhleting.  if  prolonged,  extracts matteis 
which  are  not  tannins,  although  absorbed  by  the  hide- 
powder,  Heed's  asbestos-kaolin  method  of  filtration 
'tin-  .1..  KtiiT.  1247>  is  satisfactory,  and  might,  with  a 
slight  correction,  be  substituted  for  the  candle  where  this 
fails  to  give  optically  clear  filtrates.  Colour  testing  has 
been   dealt   with  by  Procter  (this  J.,  1910,  663).— A.  T.  H 

Tannin  determination  ;    Tests  for  a  method  of ugjffiout 

using  hide- powdtr.  R.  Lcpctit.  Collegium,  1910,  375 
379. 
Tiik  author  states  that  the  new  "  shake  method  "  of  tannin 
analysis  has  not  given  results  so  nearly  approaching  those 
furnished  by  the  old  "  filter-bell  method  "  as.  on  its  adoption 
as  the  official  method,  it  was  stated  to  do.  A  concordance 
to  within  1  -1'.  per  out.  of  tannin  between  the  two 
methods  was  claimed  in  the  analysis  of  an  extract  containing 
30 — :t">  per  cent,  of  tannin,  while  Paessler  has  found,  in 
the  analysis   of   certain  tanning   materials,  differences  of 

4.  5,  and  6  |mt  nut.  by  the  two  methods.  The  method 
here  pro|a,scd  i~  to  preeipitate  the  tannin,  after  filtering 
the  solution  through  B.  and  8.  606  hard  filter  paper,  by 
means  of  ammoniacal  acetate  of  zinc.  The  zinc  is  removed 
by  precipitation  with  ammonium  sulphide  and  the  non- 
tannin  residue  estimated  in  the  usual  way.  The  am- 
moniacal acetate  of  zinc  is  prepared  by  dissolving  20  gnus. 
of  zinc  acetate  in  80  c.c.  of  warm  watei  and  adding  12  c.c. 
of  ammonium  acetate,  prepared  by  neutralising  glacial 
acetic  arid  with  Btrong  ammonia  solution  ;  8  c.c.  of  strong 
ammonia  are  then  added  and  a  clear  liquid  is  obtained 
which  i-  not  precipitated  by  a  slight  excess  of  ammonia 
but  gives  a  precipitate  on  adding  a  drop  to  distilled  water. 
To  precipitate  the  tannin.  Hki  c.c.  of  the  solution,  con- 
taining 4  5  grins,  of  tannin  per  litre,  are  treated  with 
6  CC.  of  the  ammoniacal  z.inc  acetate.  2  c.c.  being  added 
at  a  time,  and  tie-  mixture  Bhaken  after  each  addition. 
After  leaving  for  5  minntes,  the  solution  ie  filtered  through 

5.  ami  8    60S  bard  filter  paper,  returning  the  first  few  c.c. 


to  the  filter  if  not  absolutely  clear.  The  zinc  is  then 
removed  from  the  detannised  liquid  by  treating  65  c.c.  of 
the  filtrate  with  4  drops  of  acetic  acid  and  1*5  O.C.  of 
colourless  ammonium  sulphide  solution.     The  precipitate 

is  filtered  off  and  f>0  c.c.  of  the  filtrate  evaporated  to 
dryness  and  the  residue  dried  at  lo2  105  C.  in  a  vacuum 
till  the  weight  is  constant.  When  drying  is  conducted  at 
106°  110  C.  the  weight  is  constant  in  10  12  hours, 
while  20  30  hours  are  required  at  95° — 100  C.  As  the 
ammoniacal  zinc  acetate  and  ammonium  sulphide  leave 
a  slight  residue,  a  control  determination  must  be  made. 
The  percentages  of  non-tans,  as  obtained  by  this  method. 
are  higher  than  those  b\  the  filter  bell  using  lightly 
chromed  Erciberg  hide  powder  and  so  approach  more 
closely  those  obtained  by  the  official  "shake"  method. 
Tables  of  results  of  the  analysis  of  various  extracts  by  the 
method  are  given. —1).  .1.  L. 

Leo/her  and  skins  ;    .1   new  method  /or  the  determination  of 

nitrogen    in .      U.    J.    Thuau    and     P.    de    Kmsak. 

Collegium.  1910,  364  -370. 

ABOUT  0-25  grm.  of  leather  and  5  c.c.  of  concentrated 
sulphuric  acid  are  introduced  into  a  llask  and  gently  boiled. 
After  a  time,  a  few  centigrams  of  manganese  dioxide  are 
added,  and  the  mixture  is  boiled  until  clear  and  colourless, 
with  the  addition  of  more  manganese  dioxide  if  necessary, 
to  accelerate  oxidation  of  the  organic  matter.  Having 
thus  converted  the  nitrogen  into  ammonium  sulphate,  it 
may  be  directly  estimated  in  the  following  manner,  with 
the  aid  of  the  apparatus  shown  in  the  figure  : — 


The  tap,  F,  being  open,  and  the  tap,  B,  turned  to 
communicate  with  the  small  vessel,  I>,  the  ammonium 
sulphate  solution,  and  the  washings  from  the  flask  con- 
taining it,  are  poured  into  the  funnel.  A,  and  washed 
through  with  a  jet  of  water.  The  tap,  B,  is  now  turned 
through  180°  into  communication,  with  the  larger  vessel, 
C,  into  which  is  poured  25  r.r.  of  sodium  hypobromite 
solution,  and  10  c.c.  of  pure  sodium  hydroxide  solution 
of  :(li  \>. ■'■..  which  is  added  to  neutralise  the  excess  of 
Bulphuric  acid.  The  measuring  tube.  E,  is  now  filled 
to  the  extremity  of  the  capillary  tube  with  distilled  water, 
through  the  tap.  F.  which  is  then  closed,  and  the  apparatus 
is  placed  in  the  cylinder.  (!.  through  which  a  constant 
stream  of  water  is  running.  Having  reached  a  constant 
temperature,  which  is  noted,  the  volume  of  water  in  the 
measuring  tube  is  readjusted,  and  the  apparatus  is  inverted 


\..l     \xl\  .   (Jo.  n'l 
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and  shaken  to  mix  the  solutions  in  C  and  1'  Nitrogop 
and  heat  air  disengaged,  and  the  apparatu 

i In-  »ai.i   i I      \\  Inn  cool,   F  is  id   when 

atmospheric     prc-ssuru     is     established     throughout      the 

■ystem,  the  volume  of  nitrogen  in  the  una uj  tube  is 

iking  the  usual  precautions.     The  weight 

I  ill     ill. lied       by       the       follow  III  hn  innl  i    . 

I-     \  ■       '        "_  ,  '    ■  I  250, 

I   |  al  ifiO 

in  which,  V  is  the  observed  volume  ol  •<  .  a,  the  oo- 
■  'Hn  n  ni  of  cubical  expansion  of  nitrogen,  '.  Hi  tempera- 
ture note  I.  H.  the  atmospheric  pressure,  F,  the  ton  i I 

water  vapour  at  temperature  I,  and   1 -2SU  tho  woighl  i >f 
■  i     litre  of  nitrogen       I'   is  olaimed  thai   the  method   is 
rapid,  easy  to  operate,  and  eliminates  the  personal 
and  also  i  hat  the  results  are  more  aoourate  and  cone  irdaht 
than  those  obtained  by  the  Kjeldahl  method.      \-  T.  II 

Viscosity  tests  it/  <<itn/il  i  of  Polish  ■/!"•.     Srlinn.lt.    -S'"    \'l. 


XVI.     SOILS  ;    FERTILISERS. 


Teat, 


A.     St  lit  /IT. 

reo    i76i. 


/.   angew. 


Tin  humic  acids  of 

('hen...   1910,  23. 

Thk  author  gives  an  aooounl  of  the  researches  of  Uaumann 
and  Qully  (Mitt.  Kgl.  Bayr.  Moorkulturanst.,  1910,  ft  El  I) 
mi  lie  nature  of  the  peaty  soils  of  high  moorlands.     These 

inn  hois  deny  theexisten >f  the  free  humic  acids,  hitherto 

supposed  i"  form  the  characteristic  constituents  ol  Buch 
smls.  They  contend  that  the  apparent  acid  function  of 
these  soils  is  ilur  to  adsorption  phenomena  exerted  by  the 
oolloids  on  the  salts.  These  colloids  behave  in  exactly 
tho  same  manner  as  the  oolloids  of  the  cell-membranes  of 
the  living  sphagnum  moss;  they  belong  to  the  group  of 
I'Niulsion-i olloiils.  Th"  authors'  views  an-  Bupported  by 
experiments  on  the  eleotrical  conductivity  of  the  peal 
moss,  which  is  extremely  small.  Th"  adsorption  of  bases 
.lues  not  taxe  place  in  atolchiometrical  proportions,  but 
depends  on  the  relative  quantities  of  tin-  reacting  substances 
iiml  water  and  on  th"  valency  of  tie-  base.  The  b 
of  divalent  elements  are  adsorbed  in  higher  in  ilecular 
proportions  than  those  of  monovalent  elements.  Salts 
are  dissociated,  the  liases  being  adsorbed  and  th  acidf 
liberated.  From  dilute  equivalent  solutions  ol  salts  ol 
mono-  and  divalent  bases  with  the  same  acid,  tin-  a 
liberateil  by  the  peat  colloids,  not  in  equal  propprti 
but  in  the  ratio  of  the  osmotic  pressures,  ami  the  adsorption 
of  the  bases  follows  the  same  ratio.  In  applying  potash 
salts  to  peat  soils,  the  salt  should  be  used  in  the  relatively 
pure  form  (40  per  cent,  suit ) :  if  a  correspondingly  larger 
quantity  of  the  poorer  forms,  such  as  kainite  or  carnallitc, 

be  used,  containing  the  same  absolute  quantity  of  potash, 
the  adsorption  of  the  potash  is  hindered  bj  that  oi  tie- 
other  liases  (magnesia  and  soda)  and  the  effect  is  not  so 
good.  Lime  must  be  added,  not  to  neutralise  the  humic 
acids,  bat  to  neutralise  the  mineral  acids  set  free  from 
the  potash  salts.  An  excess  of  lime  is  harmful  because  it 
is  adsorbed  by  the  oolloids  to  the  exclusion  of  the  potash 

Superphosphates   are   unsuitable    because    they    Ii 

.1  by  the  colloids,  the  lime  being  adsorbed  and  the 
phosphoric  acid  draining  away.  Thomas  meal  is  the 
eorreet  form  of  phosphate  fertiliser,  the  base  being  ax  a  liable 
for  the  neutralisation  of  the  free  mineral  acids  and  the 
phosphoric  acid  being  utilised  as  required.     •!•  I'.  15. 

Nitrogen  :    Fixation  of in  mil  by  free  Jiving  oaeteria. 

W.   B.    Bottomley.     Brit.    Assoc.,  Sept..    [910.     Chem. 

News,    1910,    102.    165;   also    Proc.    Royal   Soc,    1910, 

B.  82.  627  629. 
Thk  discovery  that  species  of  Axotobacter  and  Pseudo- 
monis  are  always  found  associated  in  the  algal  zone  of 
the  root-tubercles  of  I  yoas,  and  results  of  inoculation 
experiments  on  clover  with  oats,  suggested  that  a  mixed 
cultute  of  these  organisms  might  be  effective  in  tixinc, 
nitrogen  in  soil.  Experiments  with  pure  cultures  Bhowed 
that  the  two  organisms  fixed   more  nitrogen   when  grown 


logol  « in  ai    grow  n       p  ii  i!  being   the 

d\    with  ba ■  i<ii.i  obtained  from  thi   Cyca*  but 

al  o  with  organisms  fro rdinaiy    u>i]  and  Inguminou 

nodulei       Pure  outturn    grown  in  n    olu i  consisting  ol 

inaiinn.il  0-5  grm. ;  maltose  O-fl  grin      pots    ium  phosphaUi 
0-1  grin.  00  of 

water,  at  24    C  l"i  ten  da)   .  gave  the  following   i 
in  iii'.'iiii     ol  nitrogen  pel   100 1  Control  0-03,    azoto 

holer  2-19,  Psoudomonns  2-30,  Izotobactei  t  Pseudo 
iiionas    lol.     In  order   to   induce   the    pure   cultures  to 

mmodato    i         t  .     ..il    condition  .    ordinary 

n      ni   wa     treated   with  limo  and  sterilised  in   the 
autoclave,  wetted  with  the  pure  oultures  and  incubated 

'  t '  for  21  'I  i\  Pivi  grm  of  thi  infi  I  d  lil  were 
mixed  with  100  o.e  ol  water  to  whi  hi  grm.  of  glucose  had 
been  added,  and  incubated  for  '-'  I  h  mi  ries  of  five 

earthenware  plant  dishes  were  filled  with  ri  i    oil, 

and    incubated    for    ten    days    after    various    treatments 

ibed,  a  it  h  re  nil     b      follow  i     I.    Limed     ioil  *  dj 
tilled  water  yielded  324  mgrms.  ol  nitrogen  per  grm.  of  -ml 
2.  lamed  sod + autoclave  oulture  330 mgrms.     Limedsoil 
(-living  oulture  :(">!i  mgrms.     i.   Unlimed   Boil -I- distilled 
«aii  i     327    mgrms.     5.    Unlimed    soil  +  living    oulture 
352  mgrms.     Thus  the  mixed  culture  gave  an  increase  of 
35  mgrms.  of  nitrogen  on  the  limed  soil,  and  an  in 
25  mgrms.  of  nitrogen  on  the  unlimed  soil.     To  test  further 
the  effect  ol  the  mixed  oulture  undei  ordinary  conditions, 
experiments  were  mule  with  different  soils,  with  the  result 
thai   in  all  eases  a  considerable  increase  In  nitrogen  wa 
shown  over  the  control  where  the  bacteria  were  absent. 

I!    C.   P. 

Calcium  cyanamide  ;    its  analysis  and  Ou  changes  it  under 

I      Brioux.     Ann. 
i  him.  Analyt.,   liilo,  15.  ;(4I     346. 

Calcium  cyanamide,  when  exposed  to  the  air,  gradually 
undergoes    decomposition,    with    formation    ol    calcium 

hydroxide  and  carbonate,  a  certain  amount  of  cyanamide 
i  N  .  I  i  J ' .    and    ammonia.     The   cyanamide    slowly    p 
metises  with   the  formation  ol  dicyandiamide,  (t  \.ll,.. 
These    chan  ,|    much    more    rapidly    in    a    mni-t 

atmosphere  containing  carbon  dioxide  than  in  ■  dry  atmo- 
sphere;   under  the  former  conditions  as  much  as  so  per 

of  the  soluble  (cyanamide)   nitrogen   may   I,. i- 

verted  into  dicynndianiide.      As  dicyandiamide   ( 

t    \ii     properties    and    is    injurious    lii    plant-,    the    author 

re  ommehds   the   following    process   tot   determining   the 

relative     proportions     of     eyananlide     and     dicyandiamide 

iii  calcium  cyanamide.     The  method  is  based  nn  the  bets 

that  calcium  cyanamid cyanamide  yields  a  precipitate 

with  ammoniaeal  silver  nitrate  solution,  the  precipitate 
containing  the  whole  of  the  oy»namide-nitrogen,  whilst 
dicyandiamide  does  not  gives  precipitate  >\ith  this  reagent. 
Further,  silver  nitrate  in  the  presence  of  potassium 
hvdroxide  precipitates  all  three  Bubstanoea  One  gnn. 
of  the  calcium  cyanamide  under  examination  is  mixed 
with  250  c.c.  of  water  and   Bhal  mall)    during  a 

I  of  :t  hours;    the  solution  is  then  tilter.-d. 

f>f termination  of  the  cyanamide  nitrogen.     10"  c.c.  of  the 
liltiat"  are  treated  witl    20  c.c.  o      5  tlution  of 

nitrate  and  an  excess  of  .iiiilie  mia  is  added  ;  the 
precipitate  formed  is  collected  on  a  filter,  washed  tir-i 
with  water  containing  a  little  ammonia,  and  then  with 
water    until   all   silver    nitrate    has    I*  red.     The 

precipitate  is  now   dissolved  in  dilute  nitric  acid  [usually 
a  small  quantity  of  black  residue  remains  insoluble)  and 
ilvei  in  lb"  solution  is  titrated  with  a  A'   l"  solution 
of  ammonium  thiocyanatc  >l  the  latter  solution 

used  i-  equivalent   to  0-0014   gnn.  of  nitrogen.     The  re- 
action  between  the  cyanamide  and  silver  nitrate  pr,«- 
according   to   the   equation  : 

Cat  \.  t-2AgN0       \       N,+Cs  NOJ*. 

Determination   of   tin    eyanamidt  I  *d  dicyandi- 

nitrogen  togeth*  .  \  -<■■  ■  nd  quantity  ••!  100  i.e.  of 
the  filtrate  is  treated  with  20  •  ■  •">  percent,  solution 

ol  -ilv.r  nitrate  and  L'o  ,  ..  .  ,.|  a  10  pec  cent,  solution  of 
i  mm  hydroxide  solution  are  added.      the  precipitate 

i-  ted  on  a  filter,  washed  with  cold  watei  until  practi- 

cal!) all   the  alkali   h..-    been   removed,  and  the  nitrogen 
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then  determined  in  it  by  KjeHahl's  process.    The  differ 
the  amount    of   nitrogen   thus  determined 
and  that  found  in  the  tirst  determination  corresponds  with 
the  quantity  <-f  dicyandiamide  present. — W.  P.  S. 

Tat: 

Manure*.     J.    Milne.    Inverurie.    N.B.     Kng.    Pat.    5586. 
March  .V  1910. 

A  kon-hygroscofic  manure  is  prepared  by  mixing  calcium 
nitrate  with  ammonium  sulphate  or  potassium  Bulphate. 

— W.  P.  S. 

Cyaxamide    fert&isera ;     Process    of    making    stalk . 

?-.  Peacock,  Chicago,  111..  Assignor  to  American  (van 
amide  Co..  Baltimore,  Bid.  D.S.  Pat  968,399,  Aug.  23, 
1910. 

'H<  if.NT  quantity  of  water  is  added  to  slake  the  lime 
present  in  the  fertiliser  (calcium  cyanamidc)  after  the 
latier  has  lien  mixed  with  such  an  amount  of  sodium 
nitrate  as  will  prevent  rise  of  temperature  due  to  the 
slaking  process. — W.  P.  S. 

Fertilisers  ;  Production  of .     L.  R.  Coates,  Baltimore. 

B  .     Pat.   9261,   April   16,   1910.     Under  Int. 
Conv.,  April  26,   L909. 

-    i        947,795  of  1910;  this  J.,  1910,442.— T.  F.  B. 


XVII.— SUGARS  ;    STARCHES  ;    GUMS. 

[8ulphated]  ash  ;    /'./<  rwiinaii'on  of  the  in  raw  sugars 

and    ollor    products,    usinij    quartz    instead    of   platinum 
dishes,  and  quartz  instead  of  fireclay  muffles.     K.  Vor- 
buchner.     Osterr.-Ungar.     Z'its.     Zuekerind.     Landw., 
L910,  39.  423-^32. 
With    the    object   of    reporting   upon   the   suitability   of 
quartz  dishes  for  the  sugar  laboratory,  the  author  has 
made  a   large  number  of  comparative  determinations  of 
the  sulphatcd  ash  of  refined  sugars,  first  and  after-product 
sugars,    and    molasses.     It    was    found   that    the    figures 
obtained  by  the  use  of  the  quartz  dishes  did  not  differ 
from  those  obtained  with  platinum  dishes  by  more  than 
•  i  i  A  i*  r  cent.,  and  that  no  difficulty  was  experienced  in 
carbonising  with  sulphuric   acid  in  the  quartz  dishes,  al- 
though incineration  was  less  readily  effected.      The  dis- 
advantages observe  d  aere  that  the  quartz  dishes  required 
a  considerable  time  to  cool,  which  necessitated    changing 
from  on,    desiccator  to  another ;    that  both  the  accuracy 
and  rapidity  of  weighing  were  diminished  owing  to  the 
C  wi  i'.'ht  and  to  the  fai  t  that  the  tare  of  thi  Be  dishes 
jes  with  use  comparatively  rapidly,      t'n  account 
of   the  action  of  the  alkalis  on  the  silica,    quartz    dishes 
,.,,.  ageless  toi  determining  the  ash  of  molasses,  etc.  vhen 
no    sulphuric    acid     is    used.       Muffles    made    of    quartz 
gave   much   satisfaction,   Bince   not    only   was   red   heai 
.1  more  rapidly  with  a  quartz  than  with  a  fireclay 
muffle,  but  after  many  month-'   use  the  fi  ran  r  materiel 
i>  niaimd  quite  intai  t,  whi  n  as  the  latter  gem  rally  cracked 
after  a  mm  h  short'  r  time. — J.  P.  0. 
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Gvm  tragasol ;  llnnnfactvn  of — — .  ('.  V.  Greenwood 
H  B  Stocks,  and  11.  <;.  White,  Hooton  by  Chester. 
Eng.  Pat.  19,768,  Aug.  28,  1909. 
The  process  is  an  improvemi  nt  on  those  desi  ribed  in  Em:. 
Pats.  10,822  of  1905,"and669ol  1908  (this  J.,  1906, 944*  and 
1909,  1631  for  the  extraction  of  yum  tragasol  from  locust 
beans  and  other  seeds.  The  kernels  (».e.  the  seeds)  of  tin 
locust    beans    np-   subjected    alternately   to   the   action  of 


steam  and  of  water  at  a  temperature  of  90° — 120°  F.  ;  the 
seeds  are  then  eh  indicated  and  steeped  and  digested  in 
steam-heated  pans  at  a  u  mpi  rature  of  about  200'  !•'.  The 
temperature  may  then  be  raised  to,  and  maintained  at. 
260  P.  for  n* »  minutes,  after  which  the  mixture  is  filtered 
and  cooled. — W.  P,  S. 

Liquid  adhesiye  substances  :    manufacture  of  dry  prepara- 
tions for  ionium] with  cold  water.     .1.  Kantorowict, 

Breslau,  Germany.  Eng.  Pat.  3414.  Feb.  11.  1910. 
Under  Int.  Coin.;  Mar.  10,  1909. 

itNK  hundred  kilos,  of  starch  (preferably  soluble  starch) 
are  mixed  with  300  litres  of  cold  water  and  3  kilos,  of 
sodium  hydroxide  solution  of  40°  B.  ;  the  mixture  is  then 
dried  on  heated  rollers,  and  the  film  thus  obtained  is  ground. 
The  product  is  soluble  in  cold  water. — W.  P.  S. 

Adhesive  powder  ;    Process  for  the  preparation  of  an  . 

F.  Beckmann.  Ger.  Pat  223.709,  Oct.  14,  1908. 
Addition  to  Ger.  Pat.  219,651,  July  5.  1908. 

Whilst  the  proportion  of  gum  tragacanth  prescribed  in 
the  principal  patent  (this  J..  1910,  582)  is  sufficient  when 
the  gum  arabie  used  is  bard,  larger  quantities  are  required 
(up  to  10  parts  for  50  parts  of  gum  arabie)  when  softer  kinds 
of  gum  arabie  are  employed.  Further,  a  product  of  greater 
porosity  is  obtained  if  the  wheaten  flour  be  replaced  by 
buckwheat   flour. — A.  S. 

Grape-sugar ;     Process    for    mating    .     G.    Ekstrom, 

Limhamn,  Sweden.  U.S.  Pat.  970,029,  Sept.  13, 
1910. 

See  Fr.  Pat.  380,358  of  1907  ;  this  J.,  1908,  32.— T.  F.  B. 


XVIII.- FERMENTATION    INDUSTRIES. 

Diastolic  reactions  and  optically  transparent  liquids. 
H.  van  Laer.  Brussels  Congress  of  Brewing.  Julv.  1910. 
Brewers  J..  1910.  46.  535. 

It  has  been  shown  by  Spring  that  under  certain  conditions 
water  and  various  solutions  are  optically  transparent 
while  colloidal  solutions  such  as  beer  and  wort  are  illu- 
minated by  a  ray  of  fight.  The  author  has  devised  a 
means  of  measuring  the  relative  illumination  or  "  degree 
of  limpidity."  by  comparing  the  intensity  of  the  cono  of 
light  (from  a  projecting  lens)  in  the  liquid  to  be  tested  with 
that  in  a  mixture  of  optically  transparent  water  and  a  1  per 
i  out.  solution  of  gelatin  in  various  proportions  ;  the  degree 
of  limpidity  expressing  the  extent  to  which  the  gelatin 
solution  has  to  be  diluted  to  furnish  a  cone  of  the  same  in- 
t«  nsity  as  that  of  the  liquid  being  tested.  A  freshly  prepared 
solution  of  starch  after  ultra-filtration  through  collodion 
has  a  limpidity  of  60,  but  coagulates  so  rapidly  that  in 
24  hi  MS  the  limpidity  is  reduced  to  12  and  in  3  days  to  5 
by  the  im  tease  in  size  of  the  coagulated  particles.  Un- 
hoprcd  wort,  which  contains  the'  degradation  products  of 
the  insoluble  carbohydrates  and  proteins  originally 
present  in  the  barley,"  although  perfectly  bright  under 
the  microscope  has  only  a  limpidity  of  2  degrees.  After 
ultra-filtration,  although  this  has  only  lowered  its 
density  by  -  per  cent,  the  limpidity  is  found  to 
have  risen  to  71  degrees.  Wort  thus  contains  large 
ultra-mii  ros.  iqiic  particles  (P)  which  are  retained  by  a 
collodion  filter.  On  the  other  hand,  a  solution  of  pure 
maltose  puss,  d  through  the  ultra-filter  has  a  higher 
degree  of  optical  transparency,  its  limpidity  being  361. 
Hence  what  arc  illuminated' in  ultra-filtered  wort  are 
mainly  particles  (p)  larger  than  the  molecules  of  maltose, 
particles  "t  dimensions  varying  from  granules  which  will 
just  pass  through  the-  pores  of  the  filter  down  to  corpuscles 
of  the  same  magnitude  as  molecules  of  maltose.  Now. 
'  an  8  pel  I  ent  solution  of  maltose  is  completely  fermentable 
by  vast,  whilst  a  wort  of  the  same  concentration  never 
attains  an  attenuation  of  98  per  cent.,  so  that,  among 
the  particles,  p.  then-  are  some  (p1)  that  are  too  large  to 
pass  tin  cell  membrane  and  come  under  the  influence  of 
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the  p  nzj  noes,  though  I  In    pon     ol  i  bo  '''-II 

wall  will  admit    molecules  ol    matose  and  Bonn    ol   the 
pasticlea    p.     Invertase   can    pass   oul    through    the   cell 

Hull,   whilst    maltose   ami   /whim-  cannot;    tr which 

ii  would  appear  that  tho  former,  or  the  colloidal  .    rp 

supporting   il .   is  ol   i  be  sam lei  the 

smallest  particles  p,  whereas  zymase  and  malts  i      i  then 

,  are  larger.     A  bright  I  "i  I-  •  n  beer,  with  l  limpidity 

hi    II    i     ii  mli M  il    more   opti  all]    I  :;>>l  i   bj 

ultra  lilt  rat  ii  mi  owing  t"  the  removal  ol    the    particli      r 

thai  fermentation  has  eliminated  s oi  tin'  particles 

p,  which  produced  illumination  in  the  ulna  filtered  wort. 

i:.  i.  s. 

liases.     I.  Examination  of  methods  i<>r  ih>   detent 
(ton  of  diastolic  power.     II.  C.  Sherman,  E.  C.  Kendall, 
ami  E.  I'-  I  lark.     .1.  Am.  r.  Chi  in.  Soc.,  Itlli'.  32.  107:1 — 

ins... 

Iii!    authors'    experiments    wen    mad.'   with   specimens 
nf  Taka-diastase  and  pancreatin.     In  the   oase   oi  Taka- 

taae  results  for  diastatio  power  parallel  with  those  given 
l>\  the  Lintner  method  were  obtained  by  the  following 
"  iodine  method."     250-grm.  portions  of  a  standard  starch 

be  (= 2*5  grms.  of  anhydrouB  starch)  are  placed  in  Basks 
of  :!."iii — 100  o.c.  capacity  immersed  in  a  water-bath  kepi 
at  4i  i"  C,  and  the  .1. '.sired  amount  of  the  enzyme  preparation 
is  then  introduced  together  with  20  c.c.  of  water  The 
contents  of  the  llasks  are  well  mixed  nml  digestion  is 
■  mil  inn.'. I  at  In  C.  until  ii '_'.">  c.c.  of  the  mixture  yields 
no  coloration  with  5  c.c.  of  a  Btandard  dilute  in. line 
solution.  Tests  an-  made  with  varying  amounts  of  the 
enzyme  preparation  until  that  amount  is  found  which 
completes  the  conversion  in  30  minutes  (  + 1  min.).  The 
diastatie  |Kiwer  is  represented  as  I  he  weight  of  starch 
(2'."i  linns.)  divided  by  the  weight,  of  enzyme  required 
to  digest  it  under  the  prescribed  conditions.  For 
three  specimens  of  Taka-diastase  the  values  (Hi.  51, 
and  27S  were  found  as  compared  with  24-.r>,  17  S. 
and  96-1  respectively  by  the  Lintner  method.  The 
standard  starch  paste  is  prepared  by  suspending  a  quantity 
of  air-dry  potato  starch,  corresponding  to  10  grins,  of 
anhydrous  starch,  in  100  c.c.  of  cold  water  ;  a  quantity  of 
water  sufficient  to  make  up  the  total  volume  to  1  litre  is 
then  heated  nearly  to  boiling  under  a  reflux  condenser, 
the  starch  suspension  is  added,  and  the  whole  boiled  for 
2  hours  under  the  reflux  ci  indenser.  The  iodine  solution  is 
prepared  by  dissolving  2  gnus,  of  iodine  and  4  gnus, 
of  potassium  iodide  in  2.r>0  c.c.  of  water,  and  diluting  2  c.c. 
of  the  solution  to  1  litre.  This  iodine  method  and  also 
the  I.intn.r  method  and  the  ordinary  gravimetric  copper 
method  all  failed  to  give  concordant  results  with  pan- 
i  Tea  tin.  anil  a  study  of  the  act  am  of  pancreatin  a  in  \  tase  (see 

iwing  abstract)  showed  that  it  is  necessary  to  add  an 
electrolyte  in  order  that  the  enzyme  may  exi  reise  iis  full 
activity.  The  following  gravimetric  method  is  Btated  to  be 
capabfo  of  much  greater  accuracy  than  the  Lint  n.  r  method. 
As  applied  to  pancreatin  the  procedure  is  as  foil. 
(For  other  enzymes  different  quantities  of  the  cm 
preparation  and  different  activating  agents  maj  be 
required),  loo.  c  nl  2  pel  cent,  solubli  starch  solution 
Ford,  this  J.,  1904,  414)  warmed  to  4"  «'  .  are  placed 
in  each  of  four  200  c.c.  flasks,  into  which  have  been 
introduced  previously  quantities  of  tin  enzyme  solution 
(0'4 — 1  mgrm.  per  1  c.c.)  containing  respectively  "'-'.  0-5, 
0-8,  and  1  mgrm.  of  enzyme.  For  pancreatin  the  activa- 
ting agents  added  are  ;ti"*  mgnns.  of  sodium  chloride  and 
7  '  a.  of  fiftieth-molar  disodium  phosphate  per  loo  c.c. 
(final  volume)  of  reaction  mixture.  Digestion  is  con- 
tinued for  30  mine,  at  4o  (  ..  when  50  0.0.  of  Fehling's 
solution  are  added  in  each  ease,  and  the  Masks  immersed 
in  boihm_'  water  for  15  mills.,  after  which  the  content-  are 
quii  kly  tilti  nil.  and  the  reduced  copper  determined 
(the  weight  of  cuprous  oxide  must  not  exceed  300  n.L'rms). 
The  weight  of  reduced  copper  is  i  Directed  for  the  reducing 

r  of  the  soluble  starch.  After  calculating  theoorre. 
value  in  terms  of  cuprie  oxide,  the  corresponding  weight 
of  maltose  may  be  ascertained  from  Defren's  table. 
The  weight  of  cuprous  oxide,  multiplied  by  0-2415,  divide. 1 
by  the  time  ill  hours  and  the  weight  of  enzyme  preparation 
in   mgnns.   gives  values  roughly  comparable   with   those 


"'    I    "l]  n  I  '  !  inn    of    p.'i  ni  Tea  tin 

iii     shown,    however,    thai    the 
velocity  ol  thi  ami  lolyl  ii 
until  a  i ....  idi  i.'i. I.   percen 

'"i'  decree  ■  i  from  i  be  b<  i  id  hi  ni  e  the  wi  i 

oxide  are  ool  directly  proportional  to  the  di 
power.     Fot     iseert  ilnin      tb  tatic    powi  r, 

d  velocity  ourvi   oi  the  any  lolytii  d  with 

od  yields  of  l 
cuprous  oxide)  as  ordinate  a,  and  ont 
n   as    I"",     i 

i  aed  bj 

ing  thi       !     i         oorresj  wi  ight 

us  percentage  of  the  abscissa  for  30 grm     ol  cuprous 

oxide;  is  then  found    bj    dividing 

K    bj     il..     weight    ol    enzj  me     (in     m tscd     to 

eir.it   the  conversion.     The   valuee   ol    K   foi    the  action 

ol  pan.  n  atin  am]  las 2  pet  cei 

i"    |     are  as  follows  : — 
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IT  results  given  bj  this  method  with  commercial  pan- 
creatitis an-  about  200  times  higher  when  the  optimum 
activity  is  induced  bj  addition  of  sodium  chloride  and 
disodium  phosphate  than  when  no  electrolyte  is  added 

—A.  S. 

Ami/lasts.  II.  A  study  of  tlir  action  of  pancreatic  amylase. 
E.  C.  Kendall  and  II.  C  Sherman.  J.  Amer.  Chem. 
Soc.,   lit  10.  32.  1087— 1105. 

The  results  of  the  investigation  are  summarised  as 
follows: — Pancreatic  amylase  in  the  form  of  hi-li  trade 
commercial  pancreatin  is  inactive  towards  soluble  starch 
prepared  !>y  the  Lintner  method  and  purified  by  dialysis, 
but  is  rendered  active  bj  addition  of  a  small  quantity  of 
a  neutral  electrolyti  and  still  more  active  by  addition  of 
both  sodium  chloride  (or  potassium  or  ammonium  chlol 
ami  alkali.  Until  the  activity  of  the  enzyme  attains  a 
maximum,  the  optimum  concentrations  of  salt  and 
alkali  appear  to  depend  one  upon  the  other,  but  beyond 
this  point  the  optimum  concentration  of  alkali  appears 
to  depend  primarily  upon  the  concentration  of  the  starch. 
With  a  given  quantity  of  enzyme,  rendered  full]  active, 
the  initial  rate  of  hydrolysis  does  no!  depend  upon  the 
amount  of  star,  h  ;  the  rat.  diminishes  as  the  reaction 
.  hut  l.ss  rapidly  the  greater  the  amount  of 
Btarch  present.      With  a    I    per  cent,   soluti  irch, 

evi  ii  under  the  most  lysis 

tends  i"  come  to  equilibrium  when  th 
reaches  about  85  per  cent,  of  the  initi 
Between  20    and  l"   C.    the  action  of  pancreatic  amy] 
rendered  fully  active  by  means  of  Bodium  chloridi    and 
disodium     phosphate     shows     a      temperature-coeffi   cut 
approximating  van'1  Hurt's  rule  for  normal  i  hemii  al  i 
tion-.  I'.'iii-  able  f or  a  rise  ol  1"   C     The  effect  of 

asparagine  on  the  amylolytic  activity  of  pancreatin  in 
solutions  of  varying  alkalinity  containing  sodium  chloride 
and  sodium  phosphate  can  be  explained  by  its  influence  on 
the  alkalinity  of  the  solution.  The  experimental  data 
obtained  in  the  investigation  have  been  used  for  di  rj 
a  metlnMl  for  determining  diastatii    powra  Ling 

abstract). —  A    9 

II    i     .    Physico-chemical  determination  of  the  ash  of . 

P.   Dutoit  ami  M.  Duboux.      Ann.  I  him.  Analyt..  1910, 

15.  x?3— 338. 
The  electrical  conductivity  method  described  previously 
(this  J.,   1908,  012)  for  determining  the  acidity,    etc.,   o"f 
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wine  also  enables  the  quantity  of  mineral  matters  to  be 
ascertained  with  a  considerable  degree  of  accuracy. 
For  a  given  electrical  conductivity  and  alcoholic  strength 
of  a  sample  of  wine,  the  quantity  of  ash.  a,  is  found  from 
the  equation  : — 

a  =* —       — ,     whore    x    is    the 

3340 

specific  conductivity  of  the  wine  at   26°  C.   expressed  in 

reciprocal  ohms.    A  the  percentage  of  alcohol  by  volume. 

and  .i  a  correcting  factor.     When  .rid5   lies  between  125 

and  149.  3  is  equal  to  3.  and  for  every  increase  of  25  units 

in  the  value  of  x-Vfi  up  to  274.    i  increases  by  3  ;     above 

274.    ->  increases  by  4  for  every  25  units  of    conductivity 

so  that    when   the   latter   lies   between   450   and    474,    8 

is  equal  to  50.      The  results  obtained  agree  closely  with 

(hose  found  gravimetrically,   particularly  if   the  residue 

obtained  on  charring  the   wine   be  extracted  with  water 

and  the  soluble  and  insoluble  portions  be  ignited  separately 

to  a  white  ash.     In  the  case  of  wines  containing  much 

extract,  it  is  necessary  to  add  a  quantity  to  the  amount 

of  ash  found  by  the  above  process  ;    this  quantity  varies 

from  0-05  grm.  when  the  extract  lies  between  30  and  35  grms. 

per  litre,  to  0-30  arm.  when  the  extract  is  55  to  60  grms. 

per  litre— W.  P.  S. 

B'i'nes  ;  Detection  of  minimi  acids  in .     A.  Hubert  and 

F.  Alba.  Monit.  Scient.,  1910,  24,  578—595. 
The  authors  discuss  and  criticise  various  methods  which 
have  been  proposed  for  the  detection  of  added  mineral 
acids  in  wines ;  they  also  show  how  it  is,  to  some  extent. 
possible  to  deduce  the  presence  or  absence  of  these  acids 
from  the  results  obtained  in  the  analysis  of  wines,  namely, 
by  comparing  the  amounts  of  sulphuric  acid  in  the  wine 
and  in  the  ash.  taking  into  consideration  also  the  other 
constituents  and  the  alkalinity  of  the  ash. — W.  P.  S. 

Inositol  for  the  characterisation  of  wine  vinegars  ;   Detection 

of .     P.  Fleurv.     J.  Pharm.  Chun.,  1910.  2,  264— 

260. 
As  inositol  is  not  decomposed  during  the  acetous  fermen- 
tation of  wine,  its  detection  can  be  used  to  determine 
whether  or  not  a  given  vinegar  has  been  prepared  from 
wine.  100  c.c.  of  the  vinegar  are  evaporated  nearly 
to  dryness.  The  residue  is  taken  up  with  50  c.c.  of  water, 
neutralised  with  sodium  hydroxide  and  triturated  with 
3  grms.  of  barium  hydroxide.  The  Uquid  is  separated, 
and  the  precipitate  washed  with  20 — 30  c.c.  of  baryta 
water.  The  liquid  and  washings  are  freed  from  barium 
by  means  of  carbon  dioxide  or  sulphuric  acid.  The 
defecation  is  completed  by  the  addition  of  10  c.c.  of 
normal  lead  acetate  solution  (1  : 3).  The  clear  liquid 
is  made  up  to  100  c.c,  and  10  c.c.  of  official  basic  lead 
acetate  solution  and  a  solution  of  2  grms.  of  neutral 
cadmium  nitrate  are  then  added.  The  precipitate  which 
contains  the  inositol  is  decomposed  by  hydrogen  sulphide, 
and  the  filtrate  evaporated  to  a  syrup.  The  residue  is 
taken  up  with  20  c.c.  of  absolute  alcohol  and  5  c.c.  of  dry 
ether  added.  After  one  or  two  days  standing  the  pre- 
cipitate is  tested  for  inositol  by  the  usual  methods.  True 
wine  vinegars  give  a  decided  reaction  for  inositol,  and 
the  absence  of  this  substance  indicates  a  vinegar  prepared 
from  dilute  alcohol. — F.  Siidn. 

Butyl     and     amul    alcohols ;     Determination    of    in 

alcoholic  liquids.  A.  Lasserre.  Ann.  Chim.  Analvt., 
1910,  15,  338—341. 
The  method  proposed  resembles  the  well-known  Allen- 
Marquardt  process  for  determining  the  total  quantity 
of  higher  alcohols  in  alcoholic  liquids  j  carbon  bisulphide 
is  used  in  place  of  carbon  tetrachloride  for  extracting  the 
alcohols  from  their  saline  solution,  the  object  of  this 
modification  being  to  prevent  the  simultaneous  extraction 
of  propyl  alcohol.  After  oxidation  with  bichromate, 
the  acid  solution  is  extracted  with  benzene  or  toluene  in 
c  to  separate  butyric  and  valeric  acids  from  any 
acetic  acid  present  in  the  acid  aqueous  solution.  The 
details  of  the  method  are  as  follow  : — 100  c.c.  of  the 
alcoholic  solution  are  shaken  for  5  minutes  with  70  c.c. 
of  carbon  bisulphide,  450  c.c.  of  saturated  sodium  ohloride 
solution,  and  sufficient  water  to  re-dissolve  the  precipi- 
tated salt  (50  c.c.  of  water  are  usually  sufficient).     The 


carbon  bisulphide  layer  is  then  drawn  off,  the  mixture  is 
again  shaken  with  carbon  bisulphide  and,  after  separation, 
the  united  carbon  bisulphide  extracts  are  shaken  three 
times  with  moderately  concentrated  sulphuric  acid, 
using  3  c.c,  1  c.c,  and  1  c.c,  of  the  latter  successively. 
The  sulphuric  acid  is  drawn  off  into  a  100  c.c  flask,  and 
heated  to  about  60°  C,  while  a  current  of  air  is  blown 
into  the  flask  in  order  to  remove  traces  of  carbon  bisulphide. 
Twenty  c.c.  of  boiling  water  are  added  cautiously,  the 
mixture  is  cooled,  5  grms.  of  potassium  bichromate  and 
1  c.c.  of  concentrated  sulphuric  acid  are  introduced, 
the  stopper  of  the  tlask  is  at  once  inserted  and  firmly 
secured,  and  the  flask  is  placed  for  1  hour  in  a  water- 
bath  at  a  temperature  of  60°  C.  At  the  end  of  this  period, 
the  contents  of  the  flask  are  cooled,  diluted  to  100  c.c, 
and  25  c.c  of  the  solution  are  shaken  for  3  minutes  with 
30  c.c.  of  benzene  ;  the  benzene  layer  is  then  separated, 
filtered  through  a  small  filter  moistened  previously  with 
benzene,  and  the  filtrate,  after  the  addition  of  its  own 
volume  of  neutral  alcohol,  is  titrated  with  A:/20  alcoholic 
potassium  hydroxide  solution,  using  phenolphthalein  as 
indicator.  If  n  be  the  volume  of  the  latter  solution 
required,  the  volume  required  to  neutralise  the  total 
acids  obtained  from  100  c.c.  of  the  wine  will  be : — 
nx4x 2-082,  this  factor  (2-082)  representing  the  ratio 
between  the  total  quantity  of  butyric  and  valeric  acids 
and  that  quantity  which  is  extracted  by  a  single  agitation 
with  benzene,  as  described  above.  The  result  may  be 
calculated  in  terms  of  amyl  alcohol. — W.  P.  S. 

Patents. 

Brewing  or  distilling  ;    Conversion  of  starch  in  ,  and 

manufacture  of  a  brewing  material.  A.  V.  Board,  Liver- 
pool, and  A.  R.  Ling.  London.  Eng.  Pat.  19,391, 
Aug.  23,  1909. 

Whilb  the  starches  of  cereals,  barley,  wheat,  rye,  etc., 
are  saccharified  by  ground  malt  when  mashed  with  it 
at  temperatures  below  their  gelatinising  point,  the  starches 
of  maize  and  rice,  and  the  root  starches,  such  as  the 
various  kinds  of  cassava  starches,  are  amongst  those 
which  are  only  partially  dissolved  and  saccharified  in 
similar  circumstances.  The  claim  is  that  such  refractory 
starches  are  completely  converted  by  malt  in  presence 
of  yeast-,  yeast  extracts,  malt  culm,  digestion  products 
of  protein,  or  proteolytic  enzymes  preferably  in  con- 
junction with  phosphoric  or  hydrochloric  acid,  phosphates 
or  other  electrolytes.  The  following  mixtures  have  given 
good  results  : — malt  grist  70 — 85  parts,  cassava  starch 
25 — 10  parts,  malt  culm  5  parts  and  ammonium  phosphate 
0-5  part,  or  75  parts  of  malt  grist,  23  parts  of  refractory 
starch  and  2  parts  of  pressed  yeast.  Both  the  brewing 
material    and    the    method  of   preparing  it  are  claimed. 

— R.  L.  S. 

Hops ;     Method    of    bleaching    and    fumigating    .     A. 

Boake,  Roberts  and  Co.,  Ltd.,  Stratford,  and  A.  E. 
Berry,  Snaresbrook,  Essex.  Eng.  Pat.  21,685,  Sept.  23, 
1909. 

The  hops  while  on  the  kiln  are  submitted  to  the  bleaching 
action  of  pure  cold  sulphur  dioxide  which  is  liberated 
from  previously  prepared  and  liquefied  gas. — -R.  L.  S. 

Beer ;    Manufacture   of   .     H.    Holzer,    Frankfort-on- 

Maine,  Germany.  Eng.  Pat.  7829,  Mar.  31,  1910. 
Under  Int.  Conv.,  April  2,  1909. 

A  process  for  preparing  beer  characterised  in  that  con- 
stituent parts  of  the  Kawa  plant  {Piper  methj/sticum) 
or  extracts  thereof  are  added  to  the  beer  for  the  purpose 
of  preventing  lactic  fermentation  and  obtaining  a  great 
thirst-quenching,  tonic   and   diuretic   effect.— R.  L.  S. 

Spirits  ;    Process  for  manufacturinq  purified    potable  . 

P.  A.  Brangier,  Agnews,  CaL  U.S.  Pat.  969.332, 
Sept,  6,  1910. 

A  hash  is  prepared  and  distilled  in  the  usual  way  and 
impurities  are  removed  from  the  distilled  spirit.  The 
waste  mash  or  slop  is  then  distilled  separately  and  the 
flavoured  distillate  obtained  is  added  to  the  purified 
spirit.—  W.  P.  S. 
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XIXa.     FOODS. 

Comparative  toxicity  n/  laffeint  and  theobromine.     Veley 
and  Waller.    Sei   XX. 

Patsn  re. 

MM  and   milk  preparations;    Desiccation  of  .     M. 

Ekenberg,  London.     Eng.  Pat  16,376,  Julj  13,  190S 
'I'm;  milk,  nr  Quid  milk  preparation,  is  sprayed  into  ■ 
drying  oh&mber,  entering  the  latter  through  a   tab 
extension  where  it  mixee  with  u  heated  1  nrri  m  ol 
ami  oarbon  dioxide.    The  water  in  the  Bpray  ia  evaporated 
in  the  ohamber  and  the  dry  powder  Falling  to  the  bottom 
of  the  ohamber  is  removed  continuously  by  a  com 
or  the   like   and   discharged    into   .1    suitable   receptacle, 
The  mixture  of  steam  and  oarbon  dioxide  is  conaui  ted 
from  the  chamber  and  passed  through  a  oondenser  wl 
it  is  OOOled  sufficiently  to  eliminate  the  moisture  taken  up 

from    the    spray;     the    gas< s    mixture    is    then    pa        ! 

through  a  superheater  and  again  delivered  into  the  drying 
chamlirr.      In   desiccating   skim   milk   the   temperature   in 

the  drying  chamber  is  kept  at  about  !)t)  t '.  and  1 1 

mixture  may  afterwards  be  cooled  to  about  85°  C.  to 
eliminate  the  moisture  taken  up  from  the  spray  ;  in  this 
ease  the  mixture  may  consist  of  1  volume  01  steam  and  1 
volume  of  carbon  dioxide.  For  use  in  desiccating  whole 
milk  and  cream,  the  gaseous  mixture  should  consist  of  1 
volume  of  steam  and  5  or  6  volumes  of  carbon  dioxide,  and 
the  temperature  in  the  drying  chamber  should  be  maintained 
at  about  61°  C— W.  P.  S. 

Milk-  food  [ferruginous]  preparation*  ;  Manufacture  of . 

F.   Stohr,  Vienna.     Fug.   Pat.   28,371,  Dec.   4.   191)9. 
Fr.  Pat.  409,949  of  1909  ;  this  J..  1910,  837.— W.  P.  S. 


XIXb—  WATER    PURIFICATION  ; 
SANITATION. 

Industrial  diseases.     Congress  at  Brussels.     Times    Sep! 
29th.  1910.     [T.R.I 

An  International  Congress,  dealing  with  the  subject  of 
industrial  diseases,  was  recently  held  in  Brussels.  The 
first  Congress  took  place  in  dune.  liKiti.  in  .Milan,  and 
since  then  a  step  has  been  taken  by  the  establishment 
in  Milan  of  an  institution — the  lirst  of  its  kind— devoted 
to  the  study  of  diseases  of  occupation  and  industrial 
hygiene.  The  director  of  this  institution  is  Dr.  I„  Di 
who  delivered  a  lecture  describing  the  equipment  and 
work  carried  out  under  his  direction.  Over  600  deleg 
from  different  countries  wire  present  at  tins  Congress. 
A  volume  containing  all  the  contributions  to  this  discussion 
is  to  be  issued.  Roughly  20  per  cent,  of  these  papers  wen 
contributed  by  medical  men  and  others  in  (heat  Britain. 
This  is  partly  the  result  of  the  efforts  made  in  this  country 
bj  Dr.  T.  M.  Legge,  of  the  Factory  Department  of  the 
Home  Office,  and  Dr.  F.  W.  Dearden.  secretary  of  the 
iation  of  Certifying  Factory  Surgeons,  in  making  the 
objects  of  the  Congress  known. 

The  matters  dealt   with  were  grouped  under  six   main 
headings,  as  follows  : — 

(1)  Is  it  possible  to  draw  a  distinction  between  maladies 
which  are  the  result  of  certain  occupations  and  accidents 

(2)  What  is  the  nature  of  the  medical  equipment  and 
supervision  in   mines,   workshops,  factories,   it.  ? 

(3)  The   present   state   of   the   campaign  against   ankv- 

(4)  The  eye  and  vision  in  their  relation  to  industrial 
disea  - 

(5)  Work  under  compressed  air. 

(6)  Poisoning  caused  by  industrial  processes. 

The  first  ol  these  questions,  which,  in  view  of  its  con 
nexion  with  the  Workmen's  Compensation  Act,  is  of  signifi- 
cance just  now.  gave  rise  to  a  discussion  on  the  difficult  I  in 
many  cases  of  ascertaining  if  a  disease  is  the  direct  result  of 
the  nature  of  employment.     Dr.  T.  M.  Legge  gave  a  resume 


ol  the  procedure  (very  diffi  n  nl  from  that  in  the  .  ase  of  an 
accidei      undei    i   Hon  g,  bh<   Indn  Uon, 

ol  tin    \.  i  of  1906.     Dr.  B.  .1.  Collit   urged  thai  thi   law 
'      til   be  improved  by  giving  fin  [lit 
have  a  medical  assessor  summoned  to  ail  with  the  Jufl 
als,,  that  the  County  Court  Judge  should  refer  the  n 
to  a  mi  dual  referee  on  application  bein    made  by  only  oni 
part}   instead  of   both   pal  i     now    n  quiri  d       I  he 

justness  of  the   principle   ol   pensation   foi     o-called 

industrial  disease-  was  accepted,  and  thi  method  of  pro- 
ei  dun-  by  the  aid  of  a  schedule  ,,f  di  tdopted  in 

the  English  law  wa  regarded  as  the  best  exampli  to 
I  ■  Dr.  I..  Teleky  (Vienna)  explained  the  Austrian 
system  of  differentiation  and  expressed  his  approval  ol  the 
method  adopted  by  thi  Somi  Office.  Others  bad  modil 
tions  oi  the  British  system  to  suggest;  but  the  general 
opinion   was  that   certain  severe   and   clearly 

on  ht  to  be  at  once  recognized.    The  sixth  question 
before  the  Congress  dealt    with  industrial   poisoning.     A 
number  nl  instances  "t  special  i  auses  ol  poisoning,  thn 
aniline,   benzol,  JSc.,  were  given,  and  several   papei 
li  id  poisoning  wen-  presented.     All  the  speakers  expri 
their   sense   of   the    need    f,,r   further    investigations    on 
industrial  poisoning,  and  it   was  recommended  thai 
introduction  of  any  novel  substance  into  industrial  opera- 
tion should  be  watched  in  order  that  any  possible  dan 
might  be  detected  at  an  early  stage.     The  next  Congress 
is  to  take  place  in  Vienna  in  l!il  1. 

Patents. 

Sewage  ;    Apparatus  for  the.  purification  of  .     M.   .1. 

Adams.  Scotswood-on  Tvm  .      Kng.  Pat.  13,488,  .hue   9 
1909. 

Sewage  passes  down  an  in.  lined  oonveying  pipe  into  a 
cylindrical  receiving  tank,  in  which  the  heavy  matter 
collects,  the  excess  of  liquid  passing  through  a  screen,  near 
the  top  and  at  the  side  of  the  receiver,  into  a  closed 
cylindrical  vessel.  The  latter  contains  a  tipping  tray. 
whit  h  discharges  the  contents  through  a  distributing  pipe, 
fitted  with  a  number  of  boles,  on  to  a  filter  bed  or  into  a 
system  of  land  filtration  pipes.  Openings  are  provided 
at  the  end  of  the  filter  pipes  for  cleaning  and  inspection. 

— O.  R. 


Sewage  ;  Bacteriological  treatment  of  - 
worth.  Cairo.  Egypt.  Fng.  Pat. 
1909. 


— .     K.  E.    Edgi 
21,855,    Sept.   24, 


Thk  sewagi  is  passed  through  a  tank  provided  with  two 
outlets  at  different  levels  ;  the  upper  serves  for  the  separa- 
tion of  the  Boating  solids  which  are  conveyed  to  a  dis- 
integrator, in  which  they  are  reduced  to  a  fine  state  of 
division.  These  solids  are  then  re-mixed  with  the  liquid 
portion  of  the  sewage  Bowing  from  the  lower  outlet  of  the 
tank.  The  whole  mixture  is  finally  treated  on  contact 
beds  or  filters  in  the  usual  way.  Gratings  or  screens  of 
suitable  mesh  may  be  employed  in  place  of  the  tank 
mentioned;  when  the  link  is  employed,  means  may  be 
provided  for  the  removal  of  heavy  solids  from  the  same 

— W.  P.  s. 

Bad  ft  in    filtering   beds,    for  the    prevention    of  subsequent 
•  iction.     J.     Brightmore,     Tideswell.     Derbyshire. 
Ei       Pat.  24.741,  Oct.  28,  1909. 

TnE  Biter  bed  is  constructed  of  a  mixture  of  equal  parts  of 
hard  basalt  and  calcapar,  these  minerals  being  broken  up 
into  '  "bis  of  about  2  inches.  The  filter  bed  may  vary  in 
depth  from  4  to  ('.  feet,  and  i-  covered  with  a  layer  of 
r  from  6  to  12  inches  in  depth. — W.  P.  S. 

Liquid*  :     Apparatus   for   .sterilising   and  oxidising  

with  ozone.  A.  H.  Twombly,  Summit.  N..1  .  Assignor 
to  Gerard  Ozone  Process  Co.  U.S 
L910 
The  apparatus  consists  of  a  tower  divided  into  a  number 
of  section-  by  means  of  horizontal  perforated  diaphragms  ; 
the  liquid  and  the  ozone  are  passed  through  a  number  of 
injectors  disposed  above   the   tower  and  the  mixture  of 

D  2 


1176 


Cl.  XX— ORGANIC  PRODUCTS;  MEDICINAL  SUBSTANCES;  ESSENTIAL  OILS.      [Oct.  is.  mo. 


liquid  and  pas  falls  down  a  pipe  and  enters  the  lower  part  of 
ilu-  towei  :  the  injectors  are  operated  by  the  fall  of 
liquid,  the  action  being  similar  to  that  of  an  ordinary 
water-pump.     There  1-  a  "  spreader  "  at  the  bottom  of  the 

ml  a  , Irani  i-  fitted  on  tin'  supply   pipe. 

Means  are  provided  fo*  stopping  the  flow  of  liquid  should 
the  supply  of  ozone  fail. — W.  1'.  s. 


XX.     ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Caffeine  and  theobromine;  Comparative  toxicity  of  — — . 
easured  la/  their  direct  •  fhct  ov  the  contractility  of 
,sota!,d  muscle.  V.  11.  Velej  and  A.  D.  Waller.  Proe. 
1910,  B.  82.  568-  .".71. 
The  substances  investigated  were  theobromine,  caffeine, 
eaffeotannic  add.  an  artificial  mixture  of  caffeine  and 
tannic  acid,  extracts  of  tea.  coffee,  and  caffeine-free  coffee. 
The  results  obtained  were  similar  in  type  in  all  the  cases. 
The  toxic  effect  of  theobromine  is  to  that  of  caffeine  as 
1-7:  1  for  equimolecular  quantities,  or  1-8:  1  for  equal 
weights,  si  that  the  introduction  of  a  methyl  group  into 
theobromine  to  form  caffeine  lowers  the  toxic  action. 
Caffeotannic  acid  and  the  artificial  mixture  of  caffeine 
and  tannic  acid  both  had  a  much  smaller  toxic  action  than 
caffeine.  No  very  marked  difference  was  found  between 
tea  and  coffee  extracts  ;  this  would  be  expected  if  the 
toxicity  of  both  were  due  mainly  to  the  caffeine  present. 
Caffeine-free  coffee  showed  much  less  toxic  effect  than 
ordinary  coffee,  thus  affording  a  further  argument  for  this 
view. — R.  V.  S. 

Conieine,  sparteine,  and  atropine  ;  Silicotungstates  of . 

M.  Javilher.     Bull.  Sci.  Pharmacol..  1910.  17.  315—320. 

Chem.  Zentr..  1910,  2.  885. 
Is  neutral  or  very  faintly  acid  (005  per  cent,  of  hydro- 
chloric or  sulphuric  acid)  solution,  1  part  of  coDicine  in 
5000  can  be  precipitated  by  a  10  per  cent,  solution  of 
silicotungstic  acid  or  its  potassium  salt.  Conicine  silico- 
tungstate  dried  at  about  30°  C.  is  a  white  amorphous 
substance  of  the  composition, 

SiO,,12WO,.2H20,4CsH„N  +  3H20, 
which  is  appreciably  soluble  in  boiling  water ;  it  loses  3 
mols.  of  water  at  120°  C.  In  a  neutral  solution  of  sparteine 
sulphate,  silicotungstic  acid  produces  a  precipitate  at  a 
dilution  of  1  :  50,000,  and  a  turbidity  at  a  dilution  of 
1  :  500,000  in  a  solution  containing  1  per  cent,  of  hydro- 
chloric acid.  Sparteine  silicotungstate  is  a  white  amorphous 
substance  whi  b  when  dried  at  30°  C.  has  the  composition. 
l2W0„2HsO,2C1BH2?N,+7HtO ;  it  loses  6  mols.  of 
water  at  120' I'.  Precipitation  with  silicotungstic  acid 
ma v  be  used  for  the  quantitative  determination  of  sparteine. 
For  the  precipitation  of  atropine  silicotungstate,  also, 
it  is  best  to  use  solutions  containing  1  per  cent,  of  free  acid  ; 
in  neutral  solutions  the  sensitiveness  of  the  reaction  is 
limited  to  1  :  40,000.  The  precipitates  produced  in 
solutions  containing  free  acid  usually  contain  somewhat 
silicotungstic  acid  than  corresponds  with  the  formula 
of  the  atropine  silicotungstate.  By  precipitating  in  a 
i  i on  containing  somewhat  less  acid  than  that  required 
to  ensure  the  complete  precipitation  of  the  alkaloid,  a 
white  amorphous  snbstani  e  is  obtained,  which  when  dried 
at  30°  C.  has  the  composition. 

Sio_,.|-_,VVM..2ll  .<i.K   ,7IL.i03N  +  4H20; 
it  loses  4  mofe.  of  water  at  120°  C. — A.  S. 

Narcotics    and    local    anaesthetics.     O.    Gros.     Arch.    exp. 

Pathol,  u.  Pharmak.,  1910,  63,  80—10(1.     Chem.  Zentr., 

1910,  2,  904. 
The  theory  of  narcosis  of  H.  Meyer  and  Overton  is  applic- 
able also  to  local  anseetheti  .  The  bases  of  local  anaes- 
thetics show  a  large  distribution-coefficient  oil :  water. 
They  act  more  powerfully  than  their  salts.  The  anaesthetic 
power  of  a  salt  of  an  active  base  depends  upon  the  anaes- 
thetic power  of  the  base  and  upon  the  degree  of  hydrnlytic 
dissociation,  bein-_'  greater,  the  weaker  the  acid  with  which 


the  base  is  combined.  For  instance  the  anaesthetic  power 
of  novocaine  bicarbonate  in  aqueous  solution  is  about  five 
times  greater  than  that  of  novocaine  chloride.  Cocaine. 
novocaine,  encaine,  alypine,  and  stovaine  all  have  about 
the  same  anaesthetic  power  .is  free  bases,  and  the  differences 
observed  with  their  chlorides  are  due  to  the  varying  degrees 
of  hydrolysis  of  these  salts.  The  injurious  effeel  of  local 
UlaBSthetice  on  tie  tissues  is  due  to  a  certain  affinity  they 
possess  for  proteins.  Of  the  bases  examined,  eucaine  and 
stovaine  have  the  strongest,  and  novocaine  the  weakest 
affinity  for  proteins. — A.  S. 

Leaves;     Action    of    alcohol    vapour*    under    low    pressure 

on with    respect    to    the    activity    of    some    enzymes. 

L.  Aurousseau.  Bull.  Sci.  Pharmacol.,  1910,  17.  320— 
327.     Chem.  Zentr..   1910.  2.  905. 

The  author  examined  the  process  proposed  by  Perrot  and 
Goris  for  sterilisation  by  means  of  alcohol  vapour  under 
pressure.  In  the  case  of  fresh  leaves  containing  enzymes, 
treatment  with  alcohol  vapour  under  a  pressure  of  J  atmo- 
sphere for  2  minutes  is  necessary,  the  temperature  rising 
to  82°  C.  Invertase,  rennet -enzyme,  myrosin.  oxydases, 
emulsin,  and  tyrosinase  are  destroyed  by  this  treatment, 
but  in  order  to  destroy  peroxydases  a  pressure  of  J  atmo- 
sphere is  sometimes  required.  Leaves  freed  from  enzymes 
in  this  way  dry  rapidly  and  yield  galenical  preparations 
of  unlimited  stability. — A.  S. 

Hydrocyanic    acid    in    plants;     Occurrence    of    free . 

C.  Ravenna  and  M.  Tonegutti.  Atti  R.  Accad.  dei 
Lincei,  Roma,  1910,  [5],  19,  II.,  19—25.  Chem.  Zentr., 
1910,  2,  892—893. 

For  the  detection  of  free  hydrocyanic  acid  the  usual  course 
is  to  pour  boiling  water  on  the  material,  and  distil  with 
steam,  the  distillate  being  collected  over  "  milk  of  mag- 
nesia," and  the  Prussian  blue  reaction  applied ;  for 
quantitative  purposes  titration  with  silver  nitrate  solution 
is  employed.  The  authors  have  found  in  experiments 
with  cherry-laurel  leaves  that  the  results  differ  according 
to  whether  boiling  water  is  poured  over  the  leaves  or  the 
latter  are  immersed  in  boiling  water.  Treating  the  leaves 
with  boiling  alcohol  or  boiling  solutions  of  potassium 
acetate  (110°  C.)  or  potassium  nitrate  (106°  C),  either 
by  immersing  the  leaves  in  the  liquid,  or  pouring  the  latter 
over  them,  also  affects  the  results.  In  general  the  lowest 
results  are  obtained  when  the  leaves  are  immersed  in 
boiling  water,  but  the  figures  are  not  concordant.  The 
procedure  recommended  is  to  immerse  25 — 30  grms.  of 
the  leaves  for  1  min.  in  a  boiling,  very  dilute  solution  of 
potassium  hydroxide,  then  neutralise  the  alkaline  solution 
with  tartaric  acid,  and  distil  with  steam,  the  distillate  being 
collected  over  potassium  hydroxide  solution.  With  this 
method,  using  the  Prussian  blue  reaction  for  testing  the 
distillate,  no  free  hydrocyanic  acid  could  be  detected  in 
cherry-laurel  leaves. — A.  S. 

Determination  of  hydrocyanic  acid  in   vegetabU   and  animal 
tissues.     W.dler.     Set  .Will. 

Lecithins;    Non-existence  of  free  nr  combined in  yolk 

of  egg.  N.  A.  Barbieri.  Comptes  rend.,  1910,  151. 
405—407. 

According  to  the  author  the  substance,  usually  termed 

lecithin,  obtained  from  yolk  of  egg  after  removal  of  the 
stearin,  oil,  cholesterol,  and  ovin,  consists  mainly  of  a 
solution  of  nitrogenous  substances,  free  from  choline,  and 
fatty  matter.  The  phosphorus  present  is  not  combined 
with  glycerol  as  in  lecithin,  but  is  in  the  form  of  dialysable 
compounds.  By  dialysis  of  an  ethereal  solution  of  so- 
called  lecithin  for  2 — 3  weeks,  a  water-soluble  portion  was 
obtained  consisting  of  a  yellowish,  faintly  acid  paste, 
free  from  sulphates  and  chlorides,  and  containing  1-4  per 
.cut.  of  phosphorus.  0-85  of  sulphur,  and  6-25  of  ash  (with 
12-75  per  cent,  of  phosphorus).  After  hydrolysis  with 
1  per  cent,  sulphuric  acid,  this  substance  yielded  a  chloro- 
platinate  of  a  base  containing  sulphur  ;  from  the  mother- 
liquor  from  the  ehloroplatinate,  a  yellowish  substance  also 
containing  sulphur  was  separated.  On  allowing  the 
ethereal  solution,  after  dialysis,  to  stand  at  0°  C,  a  small 
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quantity  of  a  substance  soluble  in  alcohol  separated. 
'I'liis  was  obtained  as  a  yellowish  brown  paste,  which  con- 
tained water-soluble  substances  similar  to  those  described 
above,  and  after  hydrolysis  with  I  per  i  ent.  sulphuric  at  id* 
yielded  also  a  substance,  insoluble  in  water,  which 
glycerol  and   margaric  acid  on  saponification.     The  tinal 

ethereal  mother-liquoi   tained  the  chief  portion  of  the 

original  "lecithin,'    which  was  obtained    <    at)  oirj    i 
almost   free  from  nitrogen.     From  it ~  sm1uh.hi  in  methyl 
alcohol,  trimargarin  gradually  separated.     A.  s 

Camphor  series ;  Molecular  rearrangements  in  Ihi  —.  IV. 
Synthesis  of  laurolene.  \\.  A.  Noyes  and  I.  P.  Kyria- 
bdes.    J.  Amer.  Chem.  Soc,  1910,  32.  1064     1068. 

Tiik  structure  of  laurolene  as  aI-1.2.6-trimethylcyolo- 
pantene  has  been  establiahed  by  the  following  synthesis: — 

The  mixture  of  "  meso  "  and  racemie-  n,n  diniethyl- 
adipic  acids  obtained  bj  the  hydrolysis  ol  dinicthvlketonc. 
tetracarboxylic  acid  was  converted  into  2.5-dimothylcyclo- 
pentanone  (b.  [it.  147'  — US  ('.)  by  distilling  with  lime, 
70  per  cent,  of  the  theoretical  yield  being  obtained  This 
ketone  was  converted  by  means  of  magnesium  and  methyl 
iodide  in  presence  of  ether  (  Barbier-Grignard  reaction)  into 
1.2.6-trimethyloyclopentanol  1.  which  boils  at  66° — 00°  C. 
at  about  8  nun.,  sp.  gr.  0-9121  at  l.r>  4  c  ..  refractive 
index  1*4664  at  16  7  C.  ;  the  yield  was  about  t>">  per 
cent.  Tins  hydroxy-compound  was  converted  into  lauro- 
lene by  heating  with  anhydrous  oxalic  acid  accordii 
Seuthen's  method  (this  J.,  1901,  1253),  wherebj  it  loses 
a  molecule  of  water.  The  purified  laurolene  had  the 
sp.  gr.  0-8030  at  15°/4°  ('..  refractive  index,  1-4464  .1 
16-6   a,  b.  pt.   120°— 122°  C— A.  S. 

Acetanilide  and  exalgin  (methylaceianUide) ;  Distinguish- 
ing  .     V.  Zotier.     [-'Union  Pharm..   1910,  51.  266. 

Phaim  ,]..   1910,  85.  391. 

is  1 1IK1UUN  or  acetanilide,  and  exalgin  or  methylacetanil- 
ide  may  lie  distinguished  by  the  following  reaction: — 
About  0-06  gnn.  is  treated  with  ten  drops  of  hydrochloric 
aci<l  and  boiled  for  two  minutes.  The  liquid  is  then 
cooled,  .",  more  drops  of  hydrochloric  acid  arc  added,  then 
1  drop  of  1  per  cent,  sodium  nitrite  solution  ;  after  allowing 
reaction  to  take  place  for  ten  minutes,  1  e.c.  of  phenol  is 
addeil  and  then,  gradually,  enough  strong  Bulphuric  acid 
to  give  a  homogeneous  mixture,  i  if  this.  0-6  c.c.  is  treated 
with  sufficient  caustic  soda  solution,  sp.  gr.  1-332,  to  give 
a  clear  solution.  In  the  ease  of  exalgin  a  blue  colour  will 
be  obtained  and  with  acetanilide  a  yellow  tint.  Mixtures 
will  naturally  vary  from  yellowish  to  green.  The  various 
details  of  the  test  must  be  rigorously  observed. 


Erratum. 

This  . I..  Sept.   30.  page   1132.  col.   2.  line  8  from  top. 
for  -  2,067,476  "  read  "  2,077,475." 

Patents. 

Isoprene;    Production  of .     1!.   W.  Wallace.   London. 

Eng.  Pat.   19,701,  Aug.  27,   1909. 
Is    i'kf.m:    is   obtained    by    the    destructive    distillation    of 
various    raw    materials,    more    particularly    the    bark    and 
lamella-  of  the  various  species  of  Xanthorrhcea  or  "  black- 
b..\    '    tncs   of   Australia,   and   is   absorbed   in   a   suitable- 
solvent    such    as   acetic    acid,    alcohol,    turpentine    or    an\ 
terpene  oil.      It    may   Ik-  recovered   in  a   more  or  less  pure 
condition    by    neutralising    or    otherwise    separating    the 
solvent  from  it.     The  distillation  is  conducted,  preferably 
in  vertical  retorts, fired  externally  and  provided  with  fl 
at  a  temperature  between  Iiki    I '.  and  2liii    C.  for  thn 
four  hours,  after  which  the  temperature  is  raised  to  about 
8003f.     From   10  to   15  per  cent,  of  turpentine  may  be 
added   to  the   charge,   and.   alternatively,   heat    may   be 
applied    by    means   of    superheated    steam.      The    vap 
pass    upwards    through    a    tower    containing    baffle-plates 
over  winch  the  absorbent    is  flowing,  and  the  solution  of 
isoprene  is  collected  at  the  bottom  of  the  tower  whilst  the 


eaoa  pe  at    the  top  |w  "'    '" 

reoovi  red   bj   •  g,   nentralisinB  I  hi    it  •  rl  ic  acid   bj 

M    distillini;    I  hrough    a    reflux 

oondi  i reel  ifler.      I  he  reel  ifii  i  oon  I  I 

spherical,  thai    il  perposed, 

with  intermediate  connecting  valve    ks,  and  with  an 

internally  projecting  pipe  at  the  bottom  ol  each  i 
a-  a   trap   loi    liquid  condensed   therein.      Vir  should    be 
i   from   the  apparatus,   which   should   be  tinned 
id  be  employed  rent. 

— K.  W.   I- 


Opium    preparation!    and    /•■<  tabk    fur   pharma- 

.  -  hi  ,,  ,il  purpost  -.  .1-  \\  it  i'  i ,  London  From  I-'. 
Hoffmann-La  Roohe  und  Co.,  Basle,  Switzerland.  Eng. 
Pat.  24,379,  Oct.  23,  1909. 

tun  m  i    extracted  twice,  for  24  hours  each,  with  one  per 
cent,    hydrochloric    acid,    and    the    united    t 
neutralised  with  sodium  Carbonate  solution.     The  pro  ipi 
tated    alkaloids    an      mixed    with    asbestos    Hakes,    wood 
Bhavings,  etc.,  and  extracted  with  !i"i  per  oent.  alcohol  to 
separate  them  from  the  resinous  matter;  the  alcohol  is 

then  distilled  off,  and  the  residue  mixed  with  II 
solution  obtained  by  extracting  the  neutralised  solution 
(from  which  the  precipitated  alkaloids  were  removed) 
with  a  suitable  organic  solvent,  and  i  rtrat  ting  the  remain 
ii  l  aloids  from  this  extract  by  shaking  wife  dilul 
The  whole  is  then  evaporated  to  dryness  in  vacuo.  The 
product  is  Icjht  yellow  in  colour  ind  readilj  soluble  in 
water;  it  is  said  to  contain  the  whole  of  the  alkaloids  ol 
opium,  and  to  be  eaairj  terfli  ed  and  therefore  suitable 
it    nbi  ut  .moons  injection. — T.  F.  B. 

remedy  and  jirocess  for  preparing  tin  farm 
i:  Sefton  J  -  .  London.  From  .).  A.  Wulfing,  Berlin 
Eng.  Pat.  I  1,016,  June  9,  1910. 

products  of  proteolytic  di  rments  which 

a.  t  in  acid  solution  (pepein,  papayotin,  etc.),  are  oh 
by  mixing  the    ferments  with  solid  acid-albumin:  as  an 
example  is  given  the  mixture  of  80  to  90  parts  of  hydro. 
chloric  acid-albumin  with   10  to  20   parts  of  fine  pepsin. 
i  ited  thai  the  acid  of  the  albumin  is  just  as  effii  ii  n1 

for  promoting  the  at  tivity  of  the  ferment  as  is  free  hydro- 
chloric acid. — T.  F.  B. 

Quinine    comjmunds ;     Manufacture    ol    .  A.     Q. 

Bloxam,  London.     From  C  F.  Bochringer  und  Soehne, 

\l  annheim-Waldhof,  Germany.  Eng.  Pat.  15,392. 
June  27.  1910. 

Tiik  diglycollit  acid  ester  of  quinine  is  a  tasteless  com- 
pound, of"  m.  pt.  about  70  «  ..which  is  readily  split  up,  and 
therefore  able  to  exercise  the  mil  therapeutic  effect  of  its 
quinine  content  in  the  organism.  It  is  prepared  by  the 
usual  methods  of  esterifii  ation,  •</..  by  allowing  diglycollic 
hloride  to  act  on  quinine  in  chloroform  soluti 

diglycollic  acid  phenyl  ester  with  quinine  in 
B,  t  at  "urn  to  ISO'  ( I.-    1.  F.  B. 

Gmmidine  salts  ;    Process  for  preparing .     Sn 

G    .„.  b.  II.     Get.  Pat.  222,652   Oil    30,  1908. 

Salts  of  guanidine  arc-  obtained  by  heating  a  dry  mixture 
ol  die  yanodiamicle  or  melamin.-  with  an  ami 
Forexai  idine  thiocyanate  is  obtained  by  ! 

equimolecular  weights  liamide  and  ammonium 

thiocyanate  at  about  12.1 '  C.     1 . 1 

I  nlion  j>roducls  containing  iodim    from   wood  !■"  OX 

far  oils  and  aldehydi  I  .    Prod  M  for  ;<r. /-inny . 

.1.  Bertkorn.     Ger.  Pat.  223,838,  Dec.  4.  1907. 

WOOD  tar.  wood  tar  oils,  wood  tar  pitch,  etc,  with  or 
without  addition  of  free  phenols,  are  condensed  with 
aldehydes  with  the  aid  of  feebly   b  using  agents 

if  ,/..  alkali  carbonates, acetates,  or  borates,  or  magnesium 
and  the  products  are  treated  with  iodine  or 
substances  which  readily  part  with  iodine. — T.  F.  B. 
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o-Dihydroxyphenylalkamitus  :  Process  for  preparing  opti- 
cally inactive .     Farbwerke  vorm.   Meister.  Lucius. 

und  Briinine.     Gel.  Pat.  223,839,  i  tot.  :i.  1909.  Addition 
to  Gar.  Pai.  290,355,  April  3,  1909  (this  J..  1910,  719). 
Optically  active  o-dihydroxyyhcnylalkamincs  are  con- 
verted  into   the   inactive   modification   by   heating   with 
organic  acids. — T.  F.  B. 

Bydroxyarylarsinic    acids    and    their    reduction    products  ; 

Process  for  preparing  amino-derimtiies  of .     Farb- 

werke  vorm.  Meister,  Lucius,  und  Briinine.  Ger.  Pat. 
224.953.  June  10,  1909. 
Hydroxyarylabsinic  acids  are  nitrated  and  the  nitro- 
groups  reduced  to  amino-groups ;  if  powerful  reducing 
agents  an-  employed,  derivatives  of  aminoarsenophenol  arc 
obtained,  and  these  may  be  converted  into  the  corres- 
ponding arsinic  acid  derivatives  by  oxidation  with  hydrogen 
peroxide  in  alkaline  solution. — T.  F.  B. 

C.C-Dialh/lbarbituric   acids  ;    Process  for  preparing . 

A.  Einhorn.     Ger.  Pat.  225,457,  June  10,  1909. 

Dialkylmalonamides  react  readily  with  oxalyl  chloride 
in  the  warm  (e.g.,  at  the  temperature  of  the  water-bath), 
hydrogen  chloride  and  carbon  monoxide  being  eliminated 
and  the  corresponding  dialkylbarbituric  acid  produced  in 
vields    reaching    80    per   cent,    of    the    theoretical    yield. 

— T.  F.*B. 

Pharmaceutical  compounds  [from  mercury  salicylic  anhy- 
dride] ;  Manufacture  ef .     P.   A.  Newton.  London. 

From  Farbenfabr.  vorm.  F.  Bayer  und  Co..  Elberfeld. 
Germany.     Eng.  Pat.  28,045,  Dec.  1,  1909. 

See  Ger.  Pat.  224,864  of  1909  ;  this  J.,  1910, 1133.— T.  F.  B. 

Formaldehyde;   Process  of  generating .     H.Schneider. 

Hamburg,  Germany.     U.S.  Pat.  969,661,  Sept.  6.  1910. 

See  Eng.  Pat.  4855  of  1908  ;  this  J.,  1908,  915.— T.  F.  B. 

Aminoacidylpyrocatechin  and  process  of  making  same. 
Process  of  producing  aminoacetylpyrocatcchin.  W. 
Gruttefien,  Vohwinkel,  Assignor  to  Farbenfabr.  yorm. 
F.  Bayer  und  Co..  Elberfeld,  Germany.  U.S.  Pats. 
970.042  and  970,217,  Sept.  13.  1910. 

See  Eng.  Pat.  23,143  of  1908  ;  this  J.,  1909,  1104.— T.  F.  B. 

Suprarenal  glands  ;    Process  of  making  compounds  of   the 

active  substance  of  ■ ,  and  said  compounds.    B.  Reuter. 

Hochst  on  Maine,  Germany,  Assignor  to  H.  A.  Metz  and 
Co.,  New  York.     U.S.  Pat.  970,112,  Sept.  13,  1910. 

See  Eng.  Pat.  24,723  of  1903  ;  this  J.,  1904,  910.— T.  F.  B. 


XXI.— PHOTOGRAPHIC       MATERIALS       AND 
PROCESSES. 

Patents. 

Drying  [cinematograph]  films  ;    Method  of  and  apparatus 

for  .     W.   Fairweather,   London.     From   the  Selig 

Polyscope  Co.,  Chicago,  U.S.A.     Eng.  Pat.  2494,  Feb.  1. 
1910. 

The  wet  film  is  passed  between  two  suction  orifices,  with 
its  uncoated  side  in  contact  with  one  of  them,  which  is 
covered  with  absorbent  fabric  ;  the  coated  side  of  the 
film  does  not  touch  the  other  sucker.  Both  suckers 
are  attached  to  the  same  pipe  which  connects  them 
with  a  suitable  pump.  Aftei  having  a  certain  portion  of  the 
moisture  removed  by  this  device,  the  film  passes  through 
a  drying  chamber  and  ia  finally  wound  off  on  reels. 

— T.  F.  B. 

Polychrome  screens  for  photography  ;   Process  for  preparing 

.     J.  H.  Powrie.     Ger.  Pat.  225,004,  Oct.  24,  1907. 

Ik  the  preparation  of  screens  by  successively  printing  and 
staining  portions  of  a  colloid  surface,  it  is  proposed  to 


mordant  the  colloid,  after  each  printing,  with  a  direct 
cotton  dyestuff,  or  other  dyestufi  which  will  give  a  precipi- 
tate with  basic  dyestuffs  in  solution,  and  which  will  not 
appreciably  diminish  the  absorptive  power  of  the  colloid 
or  its  affinity  for  the  basic  dyestuffs,  which  are  used 
for  staining.  After  each  staining,  the  colloid  plate  is 
hardened  bv  treatment  with  a  20  per  cent,  solution  of 
tannin.— T.  F.  B. 

Photographic     printing     paper;      Manufacture    of    . 

A.  Albert.  Planegg,  Bavaria.     Eng.  Pat.  20,046.  Sept.  1, 
1909. 

See  Fr.  Pat.  412.811  of  1910  ;  this  J.,  1910,  1038.— T.  F.  B. 


XXII.— EXPLOSIVES  ;    MATCHES. 

Patents. 

Sajety   explosive.     E.  Steele,  London.     Eng.  Pat.  22,095, 
Sept.  28,  1909. 

The  use  of  liquid  vaseline  having  a  boiling  point  of 
not  less  than  369°  C,  and  sp.  gr.  0-885  to  0-89  is  stated 
to  have  special  properties  as  an  ingredient  in  explosives 
containing  either  nitrate,  chlorate,  perchlorate,  or  per- 
manganate of  potassium,  and  also  ammonium  nitrate. 
The  explosive  mentioned  in  the  claim  consists  of  potassium 
chlorate  85  to  975  parts  and  liquid  vaseline  2-5  to  150 
parts.— G.  W.  McD. 

Explosive  compound.     J.   Burrows,  Assignor  to  A.   Ross, 
Port  Arthur,  Ontario.     U.S.  Pat.  968,919,  Aug.  30,  1910. 

The  following  composition  is  specified  :  barium  nitrate,  32  ; 
toluene,  10  and  aluminium,  8  parts,  but  these  proportions 
may  be  varied.  Of  the  aluminium,  part  is  coarsely 
and  part  is  finely  powdered,  and,  if  desired,  paraffin  wax 
and  charcoal  may  be  added  to  the  mixture. — C.  A.  W. 

Explosives.     M.   Delvigne,   Namur,   Belgium.     Eng.   Pat. 
28,929,  Dec.  10,  1909.     Under  Int.  Cony.,  April  2.  1909. 

See  Fr.  Pat.  413,418  of  1910  ;  this  J.,  1910,  1135.— T.  F.  B. 


XXIII.— ANALYTICAL  PROCESSES. 

Indicator,  a-naphtholphthalein  ;    A  new which  gives  a 

colour  change  in  the  neighbourhood  of  the  neutral  point. 
S.  P.  L.  Scirensen  and  S.  Palitzsch.  Comptes  rend. 
Trav.  Lab.  Carlsberg.  1910,  9,  1—7. 

The  indicator  is  prepared  from  a-naphthol  and  phthaly) 
chloride  and  is  purified  by  recrystallisation  from  benzene. 
The  indicator  solution  is  made  by  dissolving  0-1  grm.  of 
the  substance  (dried  at  100° — 110°  C.)  in  a  mixture 
of  150  c.e.  of  alcohol  and  100  c.c.  of  water.  In  distinctly 
acid  solution  the  indicator  is  almost  colourless,  whilst  in 
feebly  acid  solution  it  exhibits  a  red  coloration  ;  in  feebly 
alkaline  solution  it  has  a  green  tint  and  in  strongly 
alkaline  solution  a  pure  blue  colour.  The  colour  change 
is  well  marked  between  p^  =  7-26  and  pg=8-68.  This 
indicator  cannot  be  used  with  solutions  containing  natural 
proteins. — W.  P.  S. 

Spectrum  analysis  ;    Quantitative  ■ .     W.   Hempel  and 

R.  L.  von  Klemperer.  Z.  angew.  Chem.,  1910,  23, 
1756—1759. 

The  authors  have  devised  an  apparatus  for  the  quantitative 
determination  of  salts  in  solution  by  means  of  their  flame 
spectra.  The  solution  to  be  examined  is  atomised  by 
electrolysis  under  standard  conditions  in  a  current  of 
hydrogen,  and  the  latter  is  conducted  to  a  burner  in 
which  it  is  burnt  with  a  current  of  oxygen.  By  a  com- 
parison of  the  flame  spectrum  of  the  solution  with  that 
of  a  standard  solution,  it  is  possible  to  estimate  at  what 
dilution  any  particular  line  is  just  visible  and  thus  to 
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calculate  the  t  onoentration  of  the  solution.    The  al ising 

onsists  of  a  horizontal  glass  tube,  7  i  m  long 
and  145  om.  in  diameter.  Branch  tube)  an  Eu  ed  on 
this :  three  on  the  upper  side,  for  the  introdui  tion  o(  the 
■ohitioD  drop  by  drop,  for  the  introdui  tionol  the  hyd 
at  one  end,  and  tor  its  pasaage  to  the  burner  it  thi  other. 
On  tb<'  lower  siil.-  an-  two  horizontal  platinum  electrodes, 

prote.  tul   l»v   glass  mi   tin  ii    I.-..    : 

Bow  tube  for  the  exit  of  the  liquid,  and  a  tube  passing 
straight  up  through  the  01  ntral  axis  of  the  burner-tube 
for  the  current  of  oxgyen.  The  burner,  forming  a  vertical 
hranoh  of  the  atomising  tube,  is  constructed  of  two  con- 
oentric  glass  tubes,  fitted  with  elongations  of  platinum 
near  the  point  of  combustion.  The  eleotrpdes  are  con- 
nected with  n  powerful  battery  and  a  large  variabli 
ami.  by  which  the  ourrent  can  be  kept  constant  at 
anaotty  1  ampere.  Arrangements  are  described  for  the 
accurate  control  of  constant  supplies  of  hydrogen  and 
a.  The  flame  is  examined  through  a  Bpeotrosoope, 
which  can  In-  adjusted  to  show  only  that  portion  ol  the 
sp-i  iriitii  under  examination.  In  order  to  avoid  variations 
of  temperature  it  is  desirable  to  prepare  at  least  1  litre  of 
solution,  to  which  80  0.0.  of  60  percent,  sulphuric  a.  ill  are 
milled  in  order  to  increase  the  conductivity.  Standard 
solutions  should  contain  n  75  grin,  of  potassium  ohloride, 
0-0177  grm.  of  lithium  carbonate  or  0*768  grin,  of  thallium 
alum  per  litre.  A  constant  Bow  of  the  solution  is  main 
tained  in  drops  through  the  atomising  tube.  The  method 
gives  good  results  in  the  ill-termination  of  potassium  and 
lithium  in  soils.  50  grins,  of  the  ignited  soil  being  decom- 
posed with  hydrofluoric  and  sulphuric  acids  and  the 
extract  made  up  to  1  litre. — J.  K.  B. 

Copper  ;    Sefxiration  of  from  cadmium   ami  sine   by 

mean*  of  "  cupferron  '  [ammonium  nitrosophivylhydrnxyl- 
amine].  J.  lianns  and  A.  Soukup.  Z.  anorg.  Chem., 
1910,  68,  52—66. 

Cadmium  and  zinc  may  be  separated  from  copper  by 
precipitating  the  latter  in  aeid  solution  by  means  of 
ourrferron,  as  already  ascertained  by  Hilt/,  and  Bodtke 
(this  J.,  1(110.  721).  but  the  excess  of  the  reagent  must 
be  decomposed,  before  the  determination  of  cadmium 
or  sine  in  the  filtrate  can  be  completed;  the  method  is 
considered,  therefore,  to  offer  no  BpeciaJ  advantage. 
Kor  the  determination  of  copper,  however,  it  is  both 
rapid  and  accurate,  but  the  precipitate  must  be  filtered  off 
without  delay,  since,  on  standing,  part  of  the  copper  is 
redissolvcd. — F.  Sodn. 

Copper ;     Determination    of    as    anhydrous    cupric 

sul/ihatf.  A.  Reeoura.  Bull.  Soc.  Chim..  1910.  7, 
832—834. 

Whilst  cupric  sulphate  must  be  heated  for  many  hours  at 
a  temperature  of  190°  C.  in  order  to  expel  all  the  water 
of  crystallisation,  a  completely  anhydrous  residue  is 
obtained  within  2  hours  if  a  small  quantity  of  sulphuric 
aeid  be  added  to  the  sulphate  before  the  heating  is  com- 
menced. The  amount  of  copper  in  many  copper  compounds 
may  be  readily  determined  by  treating  the  compound  with 
sulphuric  acid,  evaporating  the  solution,  hunting  the  residue 
for  2  hours  at  190°  C.  and  weighing  the  resulting  anhydrous 
cupric  sulphate.  If  the  compound  be  not  directly 
soluble  in  dilute  sulphuric  aeid.  it  may  be  treated 
first  with  nitric  acid  and  then  Bulphated.  When  copper 
is  separated  from  a  mixture  of  metals  as  its  sulphide, 
the  latter  may  be  dissolved  in  nitric  acid  and  the  solution 
treated  with  sulphuric  acid,  evaporated,  and  the  residue 
of  sulphate  heated  as  deseribed. — W.  P.  S. 

Antimony   and  tin  ;    Separation    of   it/   distillation. 

W.  Plato.     Z.  anorg.  Chem.,  1810,  68.  26—47. 

The  method  is  based  on  the  fact  that  antimony  may  be 
distilled  as  chloride,  in  a  current  of  hydrochloric  acid, 
from  a  sulphuric  acid  solution  to  which  phosphoric  acid 
has  been  added,  whereas  tin  is  retained  in  the  solution 
as  a  complex  acid,  from  which,  however,  it  may  !«■ 
subsequently  recovered  by  distilling,  at  a  higher  tempera- 
ture, in  a  current  of  hydrobromic  acid.  A  convenient 
apparatus  consists  of  a  100  c.c.  round-bottom  Jena  flask. 


■  I'd    with    thermometer,    tap-funnel,    and    deli 

tube,  the   last    forming   the   Inner  tub    ol   •   lei 

and  passing  directly  into  sr,  from  winch 

the  exit  t  nbe  p ■'  hroiigh  tin- '  ond'  ■ 

reflux.     I  in    solution  ol   tin  and  antimony,  In  8  i 

tlphuric  a>  id.  i:   mixed  with  7  o.o.  of  phosphori 
in  id  (84  |ht  cent.,  coi I-  ial)  and  10  i  o.  of  hydroobloric 

and  is  introduced  into  the  flask  ;  the  tap-funnel  i- 
tilled  with  fuming  hydroohlori  aeid,  and  60  75  t  o. 
ol  Btrong  hydrochloric  acid  are  placed  in  the  receiver, 

sufficient    t mi-  the  end  of   the  condei  \ 

current  of  carbon  dioxide  is  passed  thruiigli  the  apparatus, 
and  tin  ii  mt.  nls  of  the  llask  arc  heated  to  166  166  '  ■ 
hydrochloric  acid  being  allowed  to  drop  in  at  tie-  rati  "t 
60  60  drops  |mt  minute.  All  the  entdmonj  distill  oven 
in  an  hour  and  a  half,  and  the  distillation  is  then  interrupted, 

the  tubes  being  rinsed  and  the  distillate  removed,  after 
which  the  apparatus  is  arranged  as  before,  the  tap-funnel 
being  filled  with  fuming  hydrochloric  aeid  almost  saturated 
with  bromine,  and  a  further  8  C.C.  of  strong  sulphuric 
acid  added  to  the  tin  solution;  the  distillation  is  then 
resumed,  in  a  current  of  sulphur  dioxide  (instead  of 
carbon  dioxide)  and  at  1  si  i  190  C.,  the  bromine  solution 
being  admitted,  at  about  40  drops  per  minute,  when  this 
temperature  is  reached  ;  the  distillation  of  the  tin  (as 
stannic  chloride)  is  complete  in  about  an  hour.  The  deb  r 
mination  of  antimony  and  tin  in  the  distillates  is  rendered 
easy  by  the  absence  of  all  other  metals.  The  method 
may  be  applied  to  the  separation  of  antimony,  tin,  and 
arsenic,  and  also  to  the  separation  of  these  from  the 
heavy  metals,  especially  copper  and  lead.  When  arsenic 
is  present,  it  is  preferably  distilled  over  with  the  antimony 

and    then    separated    bj     I ml    distillation    (down    to 

70  c.c.)  in  a  current  of  carbon  dioxide,  after  adding 
6  grins,  of  tartaric  aeid.  to  keep  back  the  antimony. 
In  the  presence  of  copper  and  lead,  antimony  and  tin  are 

best  distilled  together  and  then  separated.—  V.  Bods. 

Vanadium;    Gravimetric   iettrmittaiion   nf  <■..    ~iU<r 

vanadate.  P.  E.  Browning  and  II.  E.  Palmer.  Amer. 
.1  Si  i  .  1910,  30.  220  222. 
Willi. st  in  an  in  id  solution  of  van. i. In  acid  01  a  vanadate, 
silvn-  nitrate  precipitates  a  substance  of  widely  variable 
Composition,  the  precipitate  from  a  neutral  solution  is 
constant,  and  has  the  composition  of  silver  metavanad 
'II,.  solution  of  the  vanadate  is  acidified  with  nitri'  acid, 
then  made  alkaline  by  slight  excess  of  ammonia,  and 
boiled  till  the  excess  of  ammonia  is  expelled  (the  yellow 
alkaline  solution  becomes  colourless  during  the  boiling, 
and  begins  to  have  a  faint  yellow  tint  again  just  as  the 
ammonia  is  expelled).  To  the  boding  solution  silver 
nitrate  is  added  in  excess,  the  precipitate  vigorously 
stirred  to  coagulate  it.  filtered  through  asliestos  in  a  platinum 
Gooch  crucible,  washed,  and  ignited  at  a  temperature 
below  its   melting-point.  —  .1.  T.  D, 

Arsenic    acid;     Precipitation    of    irith    ammonium 

malybdaU.  Q.  Madcrna.  Atti  EL  V  e.id.  dej  In"  ei. 
Roma,  1910  [5],  19.  II..  16  -19.  Chem.  Zentr.,  1910,  2, 
912—913. 

(a).     Precipitation    in   acid   solutions   by   mineral    El    of 

which  the  acidity  is  greater  than  003  grm.  H-icms  per  100. 
v       aoidisthi    m  ible  acid,  and  the  best  condil 

for  the  precipitation  are  as  follow  : — 10  c.c.  of  the  solution 
containing  008  grm.  of  arsenic  tnoxide  are  treated  with 
15  c.c.  of  ammonium  nitrate  solution  (370  grins,  pel  Ii 
t;n  ,  e.  of  water,  and  2-5  c.c.  of  nitric  acid  of  sp.  gr.  1-3, 
then  heated  to  boiling,  and  after  addition  of  about  1-6 
grins,  of  solid  ammonium  molybdate,  boiled  foi  :!  minutes. 
The  yellow  precipitate  is  washed  by  deeantation  with  a 
solution  containing  200  gnos,  of  ammonium  nitrate  and 
160  c.c.  of  nitric  acid  per  4  btres.  (6).  Precipitation  in 
acid  solutions  by  mineral  acids  of  tchich  the  acidity  «  Its* 
than  003  grm.  H-kmi  per  100.  Under  these  conditions  a 
white  precipitate  is  obtained  which  is  insoluble  in  warm 
water  and  in  water  containing  ammonium  nitrate.  10 — 15 
c.c  of  the  acid  solution,  containing  about  o-l  grm.  of  enema 
trioxide,  are  treated  with  15  c.c.  of  ammonium  nitrate 
solution,   heat. si   to   boiling,   and  after  addition  of  about 


1180 


XXIV.— MISCELLANEOUS   ABKTRAlTS. 


[Oct.  IS,  1910. 


1-5  grms.  of  ammonium  inolybdate,  boiled  (or  some  time. 
The  precipitate  is  washed  by  decantatkm  with  warm  water 
rtrrrtmirring  ammonium  nitrate,  than  dissolved  in  ammonia,  , 
and  the  arsenic  ro-precipitated  as  magnesium-amTnonium 
arsenate,  (c).  Precipitation  of  anenomolybdatt  i"  acid 
solutions  by  organic  acid*.  Experiments  indicate  that  in 
precipitation  with  Organic  acids  -tartaric,  oxalic,  citric, 
acetic,  succinic  and  phthalic  acids— with  or  without 
ammonium  nitrate,  the  formation  of  the  white  or  of  the 
yellow  precipitate  depends  upon  the  acidity  of  the  .solution. 
[d).  Precipitation  oj  anenomolyb  tthral  solutions. 

I'nder  the  conditions  described  above  in  1(0-  the  white 
precipitate  is  obtained  The  ratio  of  arsenic  anhydride 
to  molybdenum  trioxidc  in  the  yellow  precipitate  is  given 
as   1  :  24.  and  in  the  white  precipitate  as  1  :  16.— -A.  S. 

Jr«enic  acid  in  presence  of  phosphoric  acid  ;    Detection  of 

.     (J.  Mnderna.     Atti  R.  Accad.  dei  Lincei,  Roma, 

1910.  [5],  19.  11..  OS— 09.  them.  Zentr.,  1910,  2,  913. 
A  small  quantity  of  a  solution  containing  the  alkali  salts 
of  the  two  acids  is  rendered  faintly  acid  with  acetic  acid, 
treated  with  10 — 15  c.c.  of  a  concentrated  solution  of 
ammonium  nitrate,  then  heated  to  incipient  boiling, 
and  about  1  grm.  of  soUd  ammonium  molybdate  added. 
After  the  molybdate  has  dissolved,  the  solution  is  boiled 
for  a  further  11  mins..  the  presence  of  arsenic  acid  being 
indicated  by  the  formation  of  a  white  precipitate  of 
arsenomolybdate.  It  is  stated  that  0-002  grm.  of  arsenic 
acid  can  be  detected  even  in  presence  of  large  quantities 
of  phosphoric  acid.  Calcium,  strontium,  and  magnesium 
salts  render  the  reaction  less  delicate,  but  do  not  prevent 
it.— A.  B. 

Hydrocyanic  acid  ;  Nt  ID  method  for  the  quantitative  deter- 
mination of in  vegetable  and  animal  tissues.     A.  D. 

Waller.     Proc.  Roy.  Soc,   1910,  B,  82,  574—587. 

The  method  is  based  on  the  colour  reaction  between 
picric  acid  and  hydrocyanic  acid.  The  "  picrate  fluid 
employed  contains  005  per  cent,  of  picric  acid  and  0-5 
per  cent,  of  sodium  carbonate.  Equal  volumes  of  picrate 
fluid  and  0-002  per  cent,  hydrocyanic  acid  are  left  for 
24  hours  in  an  incubator  at  40"  C,  and  the  red  colour 
obtained  (corresponding  to  1  mgrm.  of  hydrocyanic  acid 
per  litre)  is  used  as  a  standard  for  colorimetric  comparison. 
The  coloration  is  unaffected  by  light  or  by  boiling,  and  it 
is  of  such  strength  that  the  solution  will  bear  dilution 
to  10  times  its  volume  when  very  weak  cyanide  solutions 
are  being  investigated.  The  examination  of  tissues  is 
effected  by  distillation  with  dilute  acid,  the  distillate  being 
received  in  a  suitable  quantity  of  picrate  fluid,  which  is 
then  allowed  to  stand  for  at  least  an  hour  in  an  incubator 
at  40°  C.  before  the  tint  is  compared  with  the  standard. 
The  errors  of  manipulation  and  reading  are  estimated 
not  to  exceed  10  per  cent,  of  the  minute  quantities 
measured,  and  the  method  has  been  tested  with  excellent 
results  on  numerous  animals  poisoned  with  hydrocyanic- 
acid,  as  well  as  in  a  case  of  hydrocyanic  acid  poisoning  in 
man.  It  i-  found  that  the  poison  goes  to  some  organs 
(heart  and  brain)  rather  than  to  others  (the  muscles). 
The  method  has  also  been  used  to  show  that  the  evolution 
of  hydrocyanic  acid  from  Laurel  leaves  is  a  post  mortem 
phenomenon. —  B.  V.  8. 

Reducing    properties    oj    cellulose,    its    raw    materials    and 
derivatives.     Kollmann.     See  V. 

Analysis     of     some     inorganic     sulphur     acids.     Casolari. 
See  VIL 

Ammonium    perthlorate    as  a   reagent.     Metal-ammonium 
perchlorates.     Salvador!.     See  VIL 

Spontaneous    decomposition    of    permanganates    and    per- 
manganic acid.     Skrabal.     See  VII. 

Preparation  of  manganifluorides  and  the  influence  of 
fluorides  in  the  titration  of  manganese  by  Volhard  s 
method.     Midler  and  Koppe.     See  VII. 

Artificially  coloured  tanning  extracts.     Grasser.     See   XV. 


Report    of    the    chairman    of    the    international    commission 
on  tannin  analysis.      Procter.     See   XV. 

Tannin     determination     without     hide     powder.     Lepetit. 
See  XV. 

Determination  of  nitrogen  in  leather  and  skins.     Thuau  and 
De  Korsak.     See  XV. 

Calcium  eyanamide  :  its  analysis  and  the  changes  it  under- 
goes  when  exposed  to  the  atmosphere.     Brioux.    See  XVI. 

Determination  of  the  [svlphated]  ash  in  raw  sugars  and 
other  products,  using  quartz  instead  of  platinum  dishes 
and  quartz  instead  of  fireclau  muffles.  Vorbuchner. 
See  XVII. 

Physico-chemical  determination  of  the  ash  of  wine.     Dutoit 
and  Duboux.     See  XVIII. 

Detection~of  mineral  acids    in    wines.     Hubert   and   Alba- 
See  XVIII. 

Detection  of  inositol  for  the  characterisation  of  wine  vinegars. 
Fleury.     See  XVIII. 

Determining  butyl   and  amy!  alcohols   in   alcoholic  liquid.' 
Lasserre.     See  XVIII. 

Sil'n  otungstates     of     conicine,     sparteine,      and     atropine. 
Javillier.     See  XX. 

Distinguishing  acetanilide   and  era/gin  (methylacetanilide). 
Zotier.     See  XX. 

Patent. 

Colours  ;    Method  of  and  means  for  analysing  the  composi- 
tion of .      A.  Kubicck,  Prerov,  Austria.     Eng.  Pat. 

12,715,  May  25,  1910.     Under  Int.  Conv.,  May  25,  1909. 

The  composition  of  colours  is  determined,  according  to 
the  process  described,  by  the  use  of  surfaces  bearing  the 
three  primary  and  secondary  colours  and  superposed 
perforated  surfaces  also  bearing  the  three  primary  and 
secondary  colours.  The  apparatus  consists  of  three  discs 
mounted  so  as  to  revolve  freely  upon  a  common  axis ; 
the  central  disc  is  larger  than  the  two  others  and  on  one 
side  of  it  are  painted  the  three  primary  colours  so  as  to 
form  three  sectors,  whilst  the  other  side  is  divided  into  two 
parts,  one  part  showing  the  three  primary  colours  and  the 
other  part  the  three  secondary  colours.  The  outer  discs  are 
smaller  than  the  central  one.  are  finely  perforated,  and  bear 
the  corresponding  colours  to  those  on  the  central  disc. 
When  the  outer  discs  are  moved,  the  colour  exhibited  by 
any  one  sector  (outer  covers  may  be  provided  having  a 
piece  cut  out  of  them  so  that  only  one  sector  is  visible  at  a 
time)  is  a  combination  of  the  colour  on  the  outer  disc 
and  that  on  the  central  disc  seen  through  the  perforations  ; 
when  viewed  from  a  distance  this  combined  colour  has  a 
uniform  tint,  but  closer  observation  enables  the  com- 
ponent colours  to  lie  recognised.  It  is  possible  to  make 
36  combinations  with  18  colours  bv  the  use  of  the  appara- 
tus.—W.  P.  S. 
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Enzyme    decomposing    aesculin.  and    a    lipolytic    enzyme ; 

Occurrence  of  in  the  horse  chestnut.     W.  Sigmund. 

Monatsh.  (hem..  1910,  31.  657— 670. 

The  epidermis  of  the  kernel-  and  shells  of  the  seeds  of  the 
horse-chestnut,  Aesculus  hi ppocastanum  L.,  contain  an 
enzyme  having  the  property  of  decomposing  aesculin  into 
acsculetin  and  dextrose.  Experiments  proved  that 
bacteria  played  no  part  in  the  decomposition,  and  that 
the  enzyme,  for  which  the  name  aesculase  is  suggested, 
was  neither  an  amygdalase  nor  a  lipase.  The  cotyledons 
of  the  seeds  contained  a  lipolytic  enzyme,  and  the  occur- 
rence of  aesculase  therein  was  also  regarded  as  extremely 
probable. — C.  A.  M. 
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Books    Received. 

Dn  Vstrxrischex  One.  Von  E.  i.mmmii  rss  and 
Ki;  Hoi  i  m  \\n  Zweite  Auflage,  von  E.  Qilsbmsji  raa 
Band  I.  Verlag  von  Sohimmel  and  Co.,  Miltitz  bed 
Leipzig;  also  i,,  Staaokmann,  Leipzig.       1910,       Ptioe 

\]    17;    bound  M.  20. 

Bto.  volume  containing  li'.'T  pages  of  Bubjecl  matter, 
including  an  alphabetical  index,  also  two  maps  and  76 
illustrations.  The  texl  is  divided  under  the  Following 
headings:  1.  Historical.  II.  Recover]  of  perfnmea  from 
Bowers  by  extraction,  titfieurage,  ami  maceration.  111. 
(In.!  constituents  ol  essential  ..ils;  natural  and  artificial 
perfumes:  (ll  hydrocarbons,  r.'i  alcohols.  (3)  aldehydes, 
(4)  ketones,  (6)  phenols  and  phenol  ethers,  (6)  acids* 
i-.  is)  kv  lours,  (9) oridee, (10) compounds coi 
en  and  those  containing  sulphur.  IV.  Examination  ol 
essentia]  nils:  (1)  determination  of  physical  properties, 
(8)  ohemical  analysis,  inolnding  detection  of  adult,  ranis. 
Butli  in  the'  In  ink  iteeli  and  m  a  separate  pamphlet  em  losed 
in  a  pocket  on  the  cover,  tallies  arc  riven:  (I.)  fur  cal- 
culating tin-  |*recntage  of  alcohols  of  tin'  formula 
C,0H,sO.  c,0H.,„o.  c,  ll_.,ii.  and  t,  ,11  ,„t  i.  or  theij 
from  the  saponification  values  before  and  after  ai  etj  lation  ; 
and  (11.)  for  ascertaining  tin-  ester  value  (acid  value, 
saponification  value),  and  tin-  percentage  of  alcohols  and 
rs,  directly  from  tin-  Dumber  of  i.e.  of  potassium 
hydroxide  solution  used  for  1-50  grms.  of  oil. 

The   Fats.      By  J.  B.  Leathes.  MA..  M.B.,   F.B  I    - 
Professor  of  Pathological  Chemistry  in  the  University 
ronto.     Longmans.  Green  and  Co.,  39,  Patt  rnoster 
Row,    London.      New     York,     liornba}',    and    Calcutta. 
1910.      Price   4s.    net. 

Royal  8vo.  volume  forming  one  of  the  series  of  Mono- 
L'ra|,hs  on  Biochemistry,  edited  1>\  R.  II.  Aders  Plimmer, 
D.8o.,  and  F.  G.  Hopkins.  M.A..  Ml;.,  D.Sc.,  F.R.S. 
It  contains  124  pages  of  subject  matter,  a  bibliography, 
and  an  alphabetical  index.      The  work  is  divided  into  the 

following  chapters.    I.:  A.  The  fatty  acids.     B.  Glycerol 
and  the   glyoerides.     ('.    Other  alcohols  and  their  fi 
acid  esters.     D.  Phospholipines,  gaJactolipines,  and  lipines. 

II.  :  A.  The  extraction  of  fat.  15.  The  estimation  of 
fat  in  animal  tissues.  HI.-.  A.  Physical  properties  of 
fats.  B.  Genera]  chemical  methods  used  in  analysis 
of  fats.  C  Separation,  identification  ami  estimation 
of  constituents  of  fats:  (1)  fatty  acids;  (2)  alcohols; 
<3)  phospholipines.  IV.  The  physiology  of  fats  :  A. 
Biochemical  synthesis  of  fats  and  higher  fatty  acids. 
B.  Physiological  oxidation  of  fats.  c.  R61e  of  fats  in 
vital  phenomena. 

•Colonial  Reports. — Miscellaneous.  Nos.  t::i  and  71. 
Selected  reports  from  the  Scientific  and  Technical 
Department  of  the  Imperial  Institute.  Edited  by  the 
Director  (W.  R.  Dunstah,  K.R.S.)  II.  Gums  and 
Resins.  111.  Foodstuffs.  |Cd.  4H71]  and  [Cd.  5137]. 
U'vninn  and  Sons.  Ltd..  Fetter  Lane.  E.C.,  anil  32, 
Abingdon  Street.  Westminster,  S.W.  ;  Olivi  r  and  Boyd, 
Tweeddale  Court,  Edinburgh  :  K.  Ponsonby.  116, 
Grafton  Street,  Dublin.     Price  3Jd.  each. 

No.  63  contains  a  report  on  numerous  samples  of  gums 
and  resins  examined  at  the  Imperial  Institute  during 
nt  years  and  includes  short  chapters  on  tin-  uses, 
chemistry,  and  analysis  and  valuation  of  gums,  and  the 
uses  and  methods  of  investigation  of   resins. 

No  7  1  deals  with  carious  foodstuffs  which  havi 
examined  during  the  period  1903 — LH17  at  the  Imperial 
Institute,  the  results  being  given  under  the  headings: 
I.  Food  grains;  II.  Mist  ellaie  mis  foodstuffs;  111  Tea, 
coffee,  cocoa,  etc.  A  short  chapter  on  food  constituents 
and  their  functions  is  also  given. 


New  Books. 

Allen*  Commercial  Organic  Analysis.  Vol.  III.  4th 
ed.,  entirely  rewritten.  8vo,  pp.  t>4t>.  London.  1910. 
Churchill.    "Net.  21s. 


Arthua,   \1   :    I'te.  is  d,    .  bimii    phj  dit, 

i,  \    ,t   hi   in  .  m  s  .     I'  ".     1910.     ''ii 

/;..      ,  Biophy    I      Bibliographu  ./.r        .   Red.  ■-. 

1  ii     i  .  Brahm  u.  1.    in    u  Hi        in  Verbindg.  va 
dem  uui  i  ii  1 1 1.  ii  ili  ii  I  nst it  ii t,  i.  Bibliographic  dcr  Uedirin 

i  Nachbargi  bii  I  I  \ .  \ .  Prof.  E,  IbdeThalden. 
i.  .lain  nun.  ij  \,,i  (Nr.  L.  :i"  u.  11  S.)  gi  8  Berlin. 
1910.     Bibliograph    Zi  ntral  Verlag.     M.   12. 

tfaumann,  K.     Die  Teohnil   di     Platindrucki   -     Mil   12 

Al.l.ildgn.    mi    Text,    t     hit.    .1     pi       I      I'        |.i.  n.      (97 

8°.     Leipzig,  E.  Liesegang.     1910.     M.  2.    Cloth  M.  2.60. 

(  Ini.  Sea  ;  Description  of  Chinese  pottery  and  port  olain; 
being  a  translation  ot  tin  Tan  Shuo.  With  introduction, 
notes  and  bibliograph]  by  Stephen  W.  BushnelL  [N.Y., 
mm, „,i  Oniv.  Press.]  '  1910.    :il     222  p.  0.  cL,  si  76 

Eider,  II..  ii.  /.''//i  a/  Ugglas :  (Jntersuchungen  6b.  die 
i  in  mi-,  h.     Zusammensetzung    "     Bildung    del    Enzyme. 

2  ll.  ii.  .     i  hi  ii    12  s.  in   Kg  I   8  .    I  pi.  ii-   i Berlin. 

1910.      R.  Fried  lander  &  S.,|m.      Each   Hi  ft  60  Pf. 

Oarino    Garibaldi:     Estratti    Buidi.     Preparazione. — 

i  oils,!  ia/ioii,       Saggi       ipialitativi     6     iplintltalivl       ih  lie 

principal]    Eannacopee    rigenti.     Torino.     1910.     16,    p. 

1  16.      Lire  4. 

Ubbekhde,   I...  and  Qoldschmidt,   I-'.:  Glyzerin,  E 
USW.      u.      Seifenindustrie.       l.TI.      Leipzig.      S.       HirzeL 
1910       U.out  M.  12. 

Zuclcerjabrikatum  :  Jahreeberichi 

■if  dem  Qesamtgt  Well  <l<  r :     Bcgriindet 

mii    Dr.   K.   Stammer.     Hrsg.   von  Dr.  Jon.    Book     W 
Jahrgang.     1909.     (XII.   301    S.    m.    2.".   Ahhild 
Braunschweig,  P.  Vieweg  a.  Sohn.     1910.     Cloth  M.  16. 

Koch's        ,  lltop.iisi  lies         Tap.  1.  li     \ilo  ssliueh.         1.      Tl.  : 

Europiisohe  Tapeten-Fabriken,  Linoleum-  a.  I.inkrustra- 

I  .1  In  i k.  n.  Tap.  ten-  u.  Linoli  nm-l-'aliiikeii  u.  [mporteure  \ . 
Nord-Amerika  u.  Kanada.     2.  TL  :  I  eten- 

ilgn.  in.  AuH.  iV.  32i >  s.)  8  .  Darmsl  id*.  1910. 
Verlagsanstalt  A.  Koch,     cloth  M.  6. 

Tandlrr.  Dr.  K.  :  Laboratoriumsbui  b  f.  den  klinischen 
Chemiker,  Hrsg.  \.  L.  Max  Wohlgemuth,  gr.  8°. 
Halle.  W.  Knapp.  (X.  122  S.  m.  10  Abbildgn.)  1910. 
M.  4.80. 

Schlatter,    Dr.-Ing.    M.  :    t;alvanostegie.     I.    TL 
elektrolvt.  Metallniederschlage.     (XTV,2678  m   22   I 

Hi- ...  v.V.  Kngelhardt.  gr.  8°.  Halle,  \V.  Knapp.  1910. 
61  12. 

Industry  .   Oesterreich-Ongam'i :    Adi 

s.untl.  Qlashiitton  der  oeaterr.-unrar.  Monarchic  m. 
naherer  Bezeichnung  rhrer  geogr.  Lag.-.  Angabe  del 
Fabrikate  u.  statist.  Notizen.  Die  Glas-Raffinerie- 
\nstaltcn.  Kurzwaren-Fabriken  u.  s.  w.,  u.  ihrc  Fabrikate. 
BezugsqueHenliste  all.  r  Fabrikate  der  oesterr.-ungar. 
i.l.i-indiistriellen  Bowie  aller  in  der  Glarindustrii 

ige,  Mil.  n.iiii  n  u.  b.  w.  Hrsg.  vom  Verlag  der 
Zeitsehrift  :  " Die  Glashutte,"  Dresden.  12  Vufl.(Vl,256 
u    \1 .  .".  S.  |  kl.  8vo.     Dresden.     1910.     Cloth  M.  4. 

Plana!,  P.  :  Emploi  du  l.eton  arnir.  analyse  di  a 

■   ites.  i  ircuuures  et  instrui  lions  "tri,  idles,  formules 
theoriqu  ations,  in-8°,    br.,    22    fr.     reL, 

1910.  l.ii.r.  de  la  construction  moderne. 

Sogifr.  l>r.  :  Les  rayons  ultra-violets  ,t  lmr  appl 
industrielle    .  ition  des  eaux  et    autres  lii|uides. 

int.     Paris.     1910,     EL  Dunod  et  E.  Pinat    Ofr.  60. 

.    Iir.    11.:    Zusammenstellung   der   gesetzlichen 
Besrirnmungen,  Ki  rordnungen f .  dsa  Apotheken- 

wesen,  >\'n  Verkehr  m.  Giften  u.  Arzneimittcln  ausserhalb 
der  Apotheken  sowie  m.  Uineraln  Apotheken- 

bctriebeordnung  a.  den  Vorsi  hriften  txtr.  die  Abgabe  stark 
wirkender  Arzneimittel  f.  Apotheker,  Medizinal-  u. 
Verwaltungsbeamte.  iVIll.  89  -  -  Leipzig.  F. 
Leineweber.     1810.     M.  1.80. 
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[Oct.  15.  1810. 


RitlixuU.    Dr.    A.  :    Die    Dntersnohungsmethoden   des 
u.    Stahls.      (395  S.  m.   16  Tat.)      gr.  8C.      Bern. 
Akadem.   Buchh.    v.    M.    Drechsel.     1910.    11  11.  Cloth 
It    12. 

EngUr.  (.'..  u.   W.   Becker:    Die  Bildung  der  Erdalkali- 
de.       (11      S.)     1910.     gr.     8°.      Heidelberg:     C. 
Winter.     50  l'f. 

Tovmsend,  J.  S.  :  The  Theory  and  Tonization  of  Gases 
by  Collision.  Or.  Svo.  pp.  100.  London.  1910.  Constable. 
Net  3s.  6d. 

Porcher.  Ch.  et  E.  Xieolas  :  Cours  de  ehimie  organique 
et  b'ologique,  2e  edit.,  in-8°.  Paris.  1910.  Asselin  et 
Houzeau.       12  fr.   50. 

Yhittlesco,  J.  :  Recherches  biochimiques  sur  quelques 
sucres  et  glucosides,  in-8°.  Paris.  1910.  Impr.  Lev£. 
2  fr. 

Wall.  E.  J.  :  The  photographic  annual.  1910-11, 
incorporating  the  figures,  facts  and  formula?  of  photo- 
graphy ;  a  guide  to  their  practical  use.  6th  ed.,  extended, 
largely  re-written  and  reyised.  N.Y.,  Tennant  &  Ward, 
[122  East  25th  St.].  1910.  287  p.  figs.  D.  .cl.,  SI  net; 
pap.,  50  c.  net. 

Williams,  R.  P.  :  Essentials  of  chemistry  ;  experimental, 
desi  riptiye.  theoretical.  Bost.,  Ginn,' [1910.]  c.  10+421 
p.  il.  pors.  D.  cl.,  81.25. 


*Dissertations. 

[Prices  vary,  ranging  from  two   to  three   shillings.] 

Otto,  M.  :  Vergleichende  magnetische  Untersuchungen 
an  Ringen  aus  Eisen  und  Eisensiliziumlegierungen.  [Halle. 
1909.     43  S.  m.  10  Taf .     8°. 

Szivessy,  G.  :  Untersuchungen  iiber  den  Lichtbogen  in 
Schwefelkohlenstoff-Dampf.  Strassburg.  1909.  38  S. 
m.  29  Fig.  im  Text.     8°. 

Cohn,  A.  :  Studien  iiber  die  Dissoziation  des  Calcium- 
carbonates.  Freiburg.  1910.  35  S.  m.  9  Fig.  u.  6  Tab. 
im  Text.     8°. 

Conrad,  H.  :  Studien  und  Versuche  mit  der  Fattening 
ron  Mflasse.  insbesondere  der  strontiumhaltigen  Melasse. 
Bern.     1909.     34  S.     8°. 

Corelli,  0.  :  Untersuchungen  iiber  die  Spaltung  von 
Fctten.     Zurich.     1909.     63   S.    8°. 

Czapnicki,  C.  :  Weitere  Beitrage  zur  physikalischen 
Chemie  der  Farbstoffaufnahmc  (lurch  lebende  Zellen. 
Zurich.     1909.     24  S.     8°. 

Dtssoulavy,  E.  :  Etude  de  Taction  des  amines  primaires 
sur  l'Indigo.     Zurich.     1909.     66  S.     8°. 

Dodonow,  J.  :  Ueber  die  Spaltung  des  racem.  Kairolin- 
oxvds  in  optisch  aktivc  Komponenten.  Berlin.  1910. 
71  S.     8°. 

Fuchs,  R.  :  Ueber  Halogenderivate  und  andere 
Substitutionsprodukte  der  Mcthylmorphimethine.  Jena. 
1909.     40  S.     8°. 

Hartrnuth,  R.  :  Ueber  Nitro-  und  Nitritosalze.  Zurich. 
1909.     68  S.  8°. 

Hdlmann,  B.  :  Versuche  zur  Trennung  yon  Wolfram- 
trioxyd,  Vanadinpcntoxyd  \md  Phosphorpentoxyd  vonein- 
ander.     Bern.     1909.     26  S.     8°. 

Kerschbaum,  Fr.  P.  :  Elektrizitatsleitung  durch  Glas. 
Leipzig.     1910.     42  S.  m.  7  Fig.     8°. 


Knabben,  A.  :  Leitfahigkeit  und  Tempcraturkoeffizient 
ttrnarer  Legierungen  aus  Blei,  Zinn.  und  Kudmiura. 
Bonn.     1910.     65  S.  m.  Fig.  u.  Tab.  i.  Text.     8°. 

Kunz,  K.  E.  :  Ueber  satire  Haloidsalze.  Zurich.  1909. 
59  S.     8°. 

Xevgsckirender,  A. :  Ein  neues  Verfahren  zum  Verstiirkcn 
und  Tonen  von  Photographien.     Lohr.     1910.    15  S.    8°. 

Neumann.  P.  :  Ueber  Methylather  des  Adrenalins. 
Berlin.     1910.     40  S.     8°. 

Jtaiziss,  G.  :  Derivate  des  p-Thiokresols.  Die  basi- 
schen  Eigenschaften  der  Sulfoxyde.  Freiburg.  1910. 
36  S.     8°. 

Ruesel,  W.  F.  :  I.  Beitrage  zur  Stereochcmie  der 
Chinaalkaloide.  II.  Zur  Kenntniss der  Amidoxime.  Jena. 
1910.     47  S.     8°. 

Suchier,  A.  :  Zur  Kentniss  der  Merkaptane  der  Anthra- 
clunonreihe.     Freiburg.     1910.     31   S.     8°. 


•  Compiled  by  H.  Grevet  and  Co.,  38,  King  Street,  Covent 
Garden,  London,  W.C.,  from  whom  all  the  works  in  the  preceding 
lists  can  be  obtained. 


Patent  List. 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (il)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT;    MACHINERY. 

Applications. 

21,191.  Reyscher.  Method  of  and  means  for  drying. 
[Ger.  Appl.,  Feb.  21,  1910.]*     Sept.  12. 

21.470.  Berlin  Anhalt.  Maschinenbau  A.-G.  Tanks  of 
large  diameter.  [Addition  to  No.  10,071  of  1909.  Ger. 
Appl.,  June  8,  1910.]*     Sept.  15. 

21,472.  Weiss.     Drier.     Sept.  15. 

21,620.  Broadbent  and  Sons,  Ltd.,  and  Broadbent. 
Centrifugal  machines.     Sept.   17. 

21,644.  Pryor  and  others.     See  under  II. 

21,657.  Steuler  und  Co.     See  under  VII. 

21,721.  Le  Nitrogene  Soc.  Anon.  Apparatus  for  pro- 
ducing endothennic  chemical  reactions  in  gases.  [Swiss 
Appl.,  Sept.  20,  1909.]*     Sept.  19. 

21,746.  Hessling.  Compressing  air  or  gases.  [Ger. 
Appl.,  Sept.  18,  1909.]*     Sept.  19. 

21,789.  Stettiner  Chamotte-Fabrik.      See  under  II. 

21,820.  Forsberg.  Centrifugal  liquid  separators.* 
Sept  20. 

21,835.  Ward.  Apparatus  for  recording  the  per- 
centage of  carbon  dioxide  in  the  combustion  gases  of 
furnace  flues,  etc.*     Sept.  20. 

21,849.  Humphrey.    Raising  or  forcing  liquids.  Sept.  20. 

22.04R.  Rorke,  Thame,  Rorke,  and  Denson.  Vacuum 
drying.     Sept.  22. 

Complete  Specifications  Accepted. 

20,715  (1909).  Petitpicrre.  Apparatus  for  raising 
liquids.     Sept.  21. 
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21.121  (l'.Mi(t)  i.,,.  and  H > .ir.mli.  Separating  and 
Grading  ('•>.    Centrifugal  apparatus.    Sept.  21. 

21,682  (1909).  Pritohard,  and  United  Alkali  Co. 
Apparatus  for  utilising  heal  from  liquors  discharged  from 
stills  and  other  apparatus.    Sept.  28. 

•_':>. sir.    i .  i ■*€•«»>.  Ward.     A]>paratus    for    reoordii 

percentage   of    rurlion  dioxide  in  tin-  <  ombustion 

furnace  lues,  etc.    Sept.  28. 

-4!I7  (1910).  Lcpticn.  Apparatus  for  producing  low 
temperatures  by  expansion  of  compressed  gases.     Sept.  21. 

9984  (1910).  Evans  (Bichler).  Method  of  refrigerating 
liquids.     Sept.  28. 


II.— FUEL;    CAS;    MINERAL   OILS   AND   WAXES. 

DESTRUCTIVE   DISTILLATION;     HEATING; 

LIGHTING. 


Applications. 


of    by- 


Method    of    con- 
Appl.,   Sept.    30, 


21,210.  Muller.     Treatment    of    and    recovery 
products  from  distillation  gases.*     Sept.  12. 

21. i>44.  Pryor,  and  London  Vertical  Retort  Syndicate, 
Ltd.  Means  for  utilising  the  waste  heat  of  retort  or  other 
furnaces.     Sept.  17. 

21,737.  Stewart  and  Bethell.  Combination  of  gas  pro- 
ducers and  gas  regenerative  furnaces.     Sept.   19. 

21.789.  Stcttiner  Chamotte-Fabrik. 
structing  retort  furnaces,  etc.  [Ger. 
1909.]*     Sept.  20. 

21,835.  Ward.     See  under  I. 

22.126.  Jaubert.     See  under  VII. 

22.127.  Tessier.  Apparatus  for  making  gas  for  heating, 
lighting,  and  power.     [Belg.  Appl.,  Oct.  7, 1909.]*  Sept.  23. 

22,225.  Wagener.  Regenerative  coke  ovens.  [Ger. 
Appl.,  Sept.  25,  1909.]*     Sept.  24. 

Complete  Specifications  Accepted. 


17.017    and    22,219    (1909). 
Catalvtic  svnthesis  of  methane. 


Ward.     See  under  II. 

Tanne  and  Oberlander.     See  under  III. 

Ges.  f.  Verwerthung  Chem.  Produkte. 
Sept.  28. 


Bedford    and    Williams. 
Sept.  28. 

20,975  (1909).  Fritz.  Purifying  and  increasing  the  heat- 
ing power  of  fuel.     Sept.  21. 

21.153  (1909).  Fabbri.  Deodorising  and  treating 
mineral  and  like  oils.     Sept,  21. 

21,661(1909).     Nicolas.     See  under  XII. 

22.418  (1909).  Reeves.  Fuel  enriching  compound. 
Sept.  21. 

23,846  (1909). 

27,116  (1909). 

27,344  (f909). 
Bunsen  burner. 

342  (1910).     Merrick. 

2416  (1910).     Wilson 
Sept.  28. 

6282  (1910).  Wagener.  Separating  tar  from  hot  gases 
produced  in  the  destructive  distillation  of  coal  and  the 
like.     Sept.  28. 


III.— TAR    AND   TAR    PRODUCTS. 

Application. 
22,097.  Newton  (Bayer  und  Co.).     See  urkfer  XX. 


Gas  washers, 
and     Wilson. 


Sept.  28. 

Gas     producers. 


Conn  i.i  i  mi  i  ii  u  moss   v  i  >  ran>. 

21,007  (1909)      iv  hon  and  'I'm.  I,,  hit .     i  HU  big  ohlor- 
Idea  of    Million   for   rendering   benzine      alcohol 

'ii    .  lion  inllammulilc,  and  [or  pn  paling  mbbei  solution, 
etc.     s.  pt    21. 

27,116  (1909).    Tanne  and  Oberlander.  Bepai 

irbons  from  residues  of  mineral  oil  and  tar.  Sept.  28. 

442  (1910).     Sauvagcot.     Obtaining     mineral     fat      01 
grease  from  coal  tar.     Sept.  28. 


IV.— COLOURING    MATTERS    AND    DYES. 

APPLICATIONS. 

21,199  to  21,202.  Newton  (Bayer  und  Co.).  Manufac- 
ture of  azo  dyestuffs.     Sept.  12. 

21,473.  Newton  (Bayer  und  Co.).  Manufacture  of 
azo  dyestuffs.     Sept.  15. 

22,014.  Meister,  Lucius,  und  Bruning.  Manufacture  of 
green  to  black  vat  dyestuffs.  [Ger.  Appl.,  Oct.  4.  1909.]* 
Sept.  22. 

22,138.  Ransford  (Cassella  und  Co.).  Manufacture  of 
indophenolic  compounds  and  dyestuffs  therefrom.  Sept.  23. 

Complete  Specifications  Accepted. 

28,716  (1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  azo  dyestuffs.     Sept.  28. 

133  (1910).  Soc.  pour  lTndustrie  Chimique  a  Bele. 
Manufacture  of  vat  dvestuffs  of  the  anthracene  series. 
Sept.  28. 

3002  (1910).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  colouring  matters  of  the 
pyrazolone  group.     Sept.  21. 

15,391  (1910).  Bloxam  (Chem.  l'abr.  Grieaheim-Elek- 
tron).  Manufacture  of  a  substantive  disazo  dyeatnff. 
Sept.  28. 


V— FIBRES;  TEXTILES;  CELLULOSE;  PAPER. 
Applications. 

21,305.  Calvert.     Cellulose  product.     Sept.  13. 

22,101.  Crowther.  Destroying  cotton  or  other  vege- 
table fibres  and  silk  fibres  in  wool  and  woollen  material. 
Sept.  23. 

Complete  Specifications  Accepted. 

24.556(1909).  Daniels.  Web-coating  machines.  Sept.  21. 

26,321  (1909).  Chambers  and  Moffatt.  Wool-scouring 
solution  for  extracting  wool  fat.     Sept.  21. 

15,700  (1910).  Verein.  Glanzstoff-Fabr.  Utilising  the 
refuse  from  the  manufacture  of  artificial  silk  from 
cellulose.     Sept.  21. 

18,076  (1910).  Eichengrun.  Producing  coatings  from 
acetylcelloloae.     Sept.  28. 


VI.— BLEACHING  ;    DYEING  :    PRINTIN'    j 
FINISHING 

Applications. 

21411-    Deutsche  Solvav-Werke  A. -G.     Manufacture  of 
blc'aching  liquids.     [Ger.  Appl..  Dec.  31,  1909.]*     Sept.  14. 
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[Oct.  IS,  1910. 


21.471.      Owen  and  Vassal1.     FSieproofing  flannelette, 

muslin,  linen,  and  other  similar  fabrics.     Sept.  15. 

21,802.  Inirie  ( Anilinfarbcn-  u.  Extraet-Fabr.  vorin. 
J.  R.Geigy).     ProoeaB  for  shading  indigo-dyeinga.  Sept.  20. 

22,164  Young  and  Gass.  Bleaching  textile  fabrics. 
Sept-  24. 

Complete  Specifications  Accepted. 

26,028  (1909).  Daniell  and  Hebden.  Supports  f or  use 
in* dyeing  yarn  or  the  like     Sept.  28. 

30.555  (1909).  Strecker-Aufermann.  Preparation  of 
printing  plates.     Sept.  21. 

4557  (1910).  Meunier.  Treatment  of  animal  sub- 
stances such  as  wool,  silk,  and  hair,  to  increase  their 
resistance  to  water,  heat,  and  chemicals.     Sept.  21. 


VII— ACIDS;    .ALKALIS;   SALTS;    X ON  METALLIC 
ELEMENTS. 

Applications. 

21.237.  Collet  t  and  Eckardt.  Utilisation  of  sulphurous 
acid.     [Appl.  in  Norway,  Sept.  13,  1909.]*     Sept.  12. 

21,268.  Weaver  Refining  Co.,  Ltd.,  and  Neill.  Pro- 
duction of  acid  calcium,  ammonium,  sodium,  and 
potassium  phosphates,  phosphoric  acid,  and  allied  products 
from  bones,  bone  char,  etc.     Sept.  13. 

21,281.   Williams.     Production  of  ammonia.     Sept.   13. 

21,563.  Bessler,  Waechter,  and  Co.,  Ltd.,  and  Rouse. 
Soluble  ferrated  silicate  of  soda  with  addition  of  bora*. 
[Addition  to  No.   2440  of   1910.]     Sept.  16. 

21,628.  Heys  (Nitrogen  Co.).  Production  of  cyanogen 
compounds.*     Sept.   17. 

21,657.  Steuler  und  Co.  Glover  and  similar  reaction 
towers.     [Ger.  Appl.,  May  19,   1910.]*     Sept.   17. 

21.879.  Spence,  and  Spence  and  Sons,  Ltd.  Production 
of  aluminous  compounds.     Sept.  21. 

21.880.  Spence,  Llewellyn,  and  Spence  and  Sons,  Ltd. 
Production  of  compounds  of  alumina.     Sept.  21. 

21,946.  Hyatt.     Production  of  oxygen.     Sept.  21. 

22.H12.  North  Western  Cyanamide  Co.,  Ltd.  (North 
Western  Cyanamide  Co.).  Holders  or  retorts  used  in 
making  calcium  cyanamide  from  calcium  carbide.  Sept,  22. 

22,029.  Doerbecker.  Production  of  calcium  phosphide 
Sept.  22.  e 

22,126.  Jaubert.  Extraction  of  free  hydrogen  con- 
tamed  in  industrial  gases.  [Fr.  Appl.,  Sept.  23,  1909.1* 
Sept.  23. 

Complete  Spe<  ifk  iations  Accepted. 

124  (1910).  Marks  (International  Marine  Signal  Co  ) 
Preserving  calcium  carbide  in  use  and  preventine  over- 
generation  of  gas.     Sept.  28. 

16,518  (1910).  Saccharin-Fabr.  A.-G.  vorm.  Fahlberg 
List,  und  Co.  Manufacture  of  chloro-sulphonic  acid 
Sept.  21. 

16,540  (1910).  Chem.  Fabr.  von  Heyden.  Manufacture 
of  anhydrous  alkali  hydrosulphites.     Sept.  21. 


VUX— GLASS;    CERAMICS. 


Application. 

21,687.  Jones,  Jones,  and  Jones, 
burning  pottery,  bricks,  etc.     Sept. 


Continuous  kilns  for 
19. 


Complete  Specification  Accepted. 
14.897J(1910).     Dor-Delattre.     See  under  X. 

IX.— BUILDING   MATERIALS. 


Applications. 

21,315.  Thorrand,    Durandy,    et    Cie.     Preparation    of 
cement.     [Fr.  Appl.,  Oct.  15,"  1909.]*     Sept,  13. 

21,687-  Jones.  Jones,  and  Jones.     See  under  VIII. 


Complete  Specifications  Accepted. 

7645  (1910).  Bocci  and  Lutz.  Artificial  stone  or 
building  block.     Sept.  28. 

7940(1910).  Bohn.  Apparatus  for  separating  granular 
admixtures  from  clay,  etc.     Sept.  21. 


X.— METALS  ;  METALLURGY.  INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

21.198.  Edwards.  Furnaces  for  calcining,  roasting,  and 
desulphurising  ores.*     Sept.   12. 

21,206.  Harden,  and  Electric  Furnaces  and  Smelters, 
Ltd.     Production  of  metals  from  their  ores.*     Sept.  12. 

21,219.  Cowper-Coles.  Brassing  metal  tubes  and  rods. 
Sept.   12. 

21.260.  King's  Norton  Metal  Co.,  Ltd.,  Bayliss,  and 
Brownsdon.  Coating  metallic  or  non-metallic  bodies  with 
metals  or  alloys.     Sept.   13. 

21,332.  Scott.     Recovery  of  metals  from  ores.     Sept,  13. 

21,490.  Vautin.     Treatment  of  copper.     Sept.  15. 

21,603.  Ampere-Ges.,  and  Miiller.  Production  of  metals 
and  alloys.*     Sept.   16. 

21,856  and  21,857-  Greenway  and  Layers.  Concentra- 
tion of  ores.  [Australian  Applns.,  Oct.  5  and  20,  1909.]* 
Sept.  20. 

22,010.  Gutensohn.  Fluxes  for  refining  and  extracting 
metals.     Sept.  22. 

22,016.  Johnson  (Chem.  Fabr.  Griesheim-Elektron). 
Purification  of  magnesium  and  magnesium  alloys. 
[Addition  to  No.  23.440  of  1909.]*     Sept.  22. 

22,022.  Herreshoff.     Ore-roasting  furnaces.**    Sept.  22. 


Complete  Specifications  Accepted. 

18,817  (1909).  Homrael    and    Durant.      Treatment    of 
complex  zinc  ores.     Sept.  28. 

21,638    (1909).    Lang.      Protecting     iron     from      rust. 
Sept.  28. 

27,600  (1909).  Rousseau.    Crucible  furnaces.     Sept.  21. 

313  (1910).  Rodman.       Materials  for  case-hardening  or 
cementation.     Sept.  28. 

3488  (1910).  Arbuekle.       Apparatus  for  recovering  the 
metal  contents  from  crushed  ore  products.     Sept.  21. 

4692  (1910).   Warren.     Apparatus  for  granulating  blast- 
furnace slag.     Sept.  28. 
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i  I  vr  (1910)    Doi  Di  lattn  Vpparato    tot  making 

oruoibl  '•  ••'"'  !,'"" 

Bept    28 


IM    ll'l     /.iit>      iui  ■> 

other    boll  rticles. 


XI1.--KATS;     OILS;     WAXES. 

\lTI,l.'\H.>\. 

22,213.  Grant.      Manufacture  of  Boap.*    Sept.  24. 

Complete  Sir.  in.  LTIONS    to  I  I  PTMD. 

18,468  [1909).  Meiro.     See  under  XV. 

21,461  (1909).  Bauer.  Preparation  of  soft  soap. 
Sept!  28. 

21,661  (1909).  Nioolas.  resting  or  analysing  lubricating 
,,iU  or  the  like.    Bept.  28. 

22,401  (1909).  Barringer.    Clarifying  oils.    Sept.  21. 

25321   (1909).  Chambers  and  Moffatt.     See  undir  V. 

29.113  (1009).   Midler.  Manufacture  of  soap.     Sept.  28. 

044  (1910).  Peter.  Cleansing  and  disinfecting  fluid. 
Sept.  28. 


XIIL— PAINTS;    PIGMENTS;    VARNISHES; 
RESINS. 

Applications. 

21,304  Calvert.     Impregnating  mass.    Sept.  13. 

21  401    Pollak.     Manufacture  of  insoluble  condensation 

products  from  phenols  and  formaldehyde.*     Sept.    14. 

21,662.   Barton.     Manufacture  of  white  lead.     Sept.  17. 

21,710.  MoDougaD  and  Stewart.        Extraction  of  pig- 
ments from  ferruginous  sands.     Sept.   19. 

21,734.   Waring  (Uniacke).      Vehicle  for  miring  paints. 
Sept,  19. 

22,033.  Moffatt.     Pigments  and  proi  i  --  of  makm 
Sept!  22. 

22  130.  Munro   and    Ewart.        Manufacture   oi    paint, 
enamel,  and  the  like.*     Sept.  23. 

Complete  Spei  rew  mions    \. .  bpted. 

20,806  (1909).  Meurant.      Making  oi]  i  olours  having  a 
magnesium  base.     Sept.  21. 

27,135  (1909).  Pauling.    Lnti-rust composition.  Sept.  21. 

28,490  (1909      Rahkop.       Manufacture  of  ultramarine. 
Sept.  21. 

3049  (1910).   Farup.     Manufacture  of  colouring  m 
from  titaniferoua  iron  minerals.     Sept.  21. 


XTV-— INDIA-BTJBBEB  :    GUTTA-PERCHA. 

Applications. 

21.182.  Higgins.     Recovery  of  old  or  waste  indiarubbcr. 
Sept.'   12. 


21,634.   Da  Oorti  and    Bi 
Bhee1  rubber  after  ooagulation.    Bept.  17. 

22,124    I  '" 

rubbi  i      Si  pt.  23. 
M201  lag     erode     todiarubber. 

Sept.  24. 

Compute  Spbi  a  u  itioi      to  own  i>. 

•2I.H07  (loo'.i).  Piohon and Truohelut.    8a  under  UL 
22,606  (1909).  Soholz.     Obtaining     pure     caoutchouc, 

balata,  etc.    Sept.  28. 
,,,  254  (1910)  Bayei   and  Co.     Manul 

,  ,,„  "   in  to  -'• 


xv      LEATHEB  i    BONE";    HORN;    GLUE. 


21.7"iO.    Kartell. 

i  asein.*     Sept.   19. 


Application. 
Manufacture  of  horn  substitute  fr..m 


Complete  Specifh  mON  Accepted. 

18,468(1909).   Meiro.     Extraction    of    grease  and  gluo 
from  bones.     Sept.  21. 


XVIII.  -FERMENTATION   INDUSTRIES. 

APPLICATION. 

21.251.   Withered.     Manufacture  of  beer.  ale.  stout,  and 
porter.     Sept.   13. 

Complete  SrwsrjncArnoHS  A.  <  ei-tkd. 

28,561(1909).      BerBner     A.-G.    f.    Eisengicsserei    u. 
Masohinenfabi      Mall  drums.     Sept.  21. 

1956(1910).    Spencer.      Production    of    malt  liquors. 
Sept.  21. 

l3108  [1910)    Reinhardt.     Production    of    mall 
for  brewing  purposes.     Sept.  21. 


XIX      FOODS;    WATER    RURLFK    HION; 
SANITATION. 

Applii  atioh. 
21,283.  Stiff.     Bacterial  filter  beds,  etc.*    Sept.  13. 

Complete  Spbcotoaiiohs  Accepted. 

20  766  11909).    Vasey.     Soluble  protein  o*  iJbumn 
ite^oduction  frori  »  or  other  insoluble  protein 

matter.     Sept.  21. 
,,H     1910  .   Pi  ter.     S      under  Nil. 

1910).   Hart  man.     Apparatus  for  puri- 
fying liquids  by  electro  ity.     5  | ■'     '-v 
'   l2l167     1910      /.immer.        Disinfectants  and  emulsions 
having  disinf.t  ting  properties.     Sept.  28. 
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XX     ORGANIC     PRODUCTS;     MEDICINAL    SUB- 
STANCES;   ESSENTIAL  OILS. 

Applications. 

21. 414  Kalle  und  Co.  Manufacture  uf  therapeutic 
preparations.     [Ctat.   Appl.,  Sept.   14.   1909,]*     Sept.   14. 

22.i"i7  Newton  (Bayer  und  Co.).  Manufacture  of 
Bulphaniinobenzovlaminonaphthols  and  their  sulphonic 
acids.     Sept.   23.' 


Complete  Specifications  Accepted. 

27,030  and  28.166  (1909).  Newton  (Bayer  und  Co.). 
Manufacture  of  pharmaceutical  preparations.     Sept.  21. 

27,660  (1909).  Reese'.     Organic  phosphates.     Sept.  21. 

5939  (1910).  De  Jahn.  Manufacture  of  organic  acid 
anhydrides.     Sept.  21. 

10,227  (1910).  British  and  Continental  Camphor  Co. 
Conversion  of  pinene  into  camphene.     Sept.  28. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Application. 

21.410.  Ives.     Coloured  photographic  print  and  process 
of  making  same.     [U.S.  Appl..  Sept.  14,  1909.]*     Sept.  14. 


XXII.— EXPLOSIVES  ;    MATCHES. 

Application. 

22.030.   Himalaya.      Manufacture   of  safety  explosives. 
[Appln.  in  Portugal,  Sept.  29,  1909.]*     Sept.  22. 

XXIII.— ANALYTICAL  PROCESSES. 

Complete  Specification  Accepted. 

21,369  (1909).  Cambridge    Scientific    Instrument    Co., 
and  Whipple.     Radiation  pyrometers.     Sept.  21. 
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Communication. 


I  II  i:     ESTIMATION    OF    FORMIC     VC1D. 

B1     \      i      JOSKPH, 

Ceylon   Medii  il  I  oil        <  "I I"'. 

The   methods  usuaUy  described   foi    th<    i   timation  of 
formic  acid  depend  upon  its  oxidation  bj  eithei  po 
permanganate  or  run.  urn  ohloride. 

Vccording  to  Lioben's  method  (Monatsh.,  14,  74fi),  the 
liquid  is  made  alkaline  with  "..ilium 
an.  I  titrated  with  standard  permanganate  until  a  permanent 
reddish  colour  persists  in  the  supernatant  liquid.  The 
pitated  oxide  of  mai  i  frequently  takes  Bom< 
tun.'  to  <.'Ul.'.  and  the  end   p. .mi  is  in  consoquem  e  difficult 

to  determine.     This  troubl    i     avoided  in  J method 

(Amer.  Chem.  .1..  17,  539),  in  which  the  solution  is  made 

alkaline  and  treated  with  a  measured  excess  ol  it lard 

permanganate;  it  is  then  acidified  with  dilute   sulphuric 
.  measured  volume  of  standard  oxa  tided 

more  than  sufficient  to  rcduoe  the  excess  ol  permanganate 
a  ii.  I  bring  the  precipitated  oxide  of  mangani 
The  oxalic  acid  remaining  is  then  titrated  with  pcrman 
ganate  in  the  usual   way.     This  method   jives   excellent 
results,  but  cannot  be  used  in  presence  ol  •  ■  considerablt 
quantity  of  t  blorides. 

With  respect  to  mercuric  chloride  methods,  gravimetric 
ami    volumetric    applications    of    the    equation, 
H.COOfl     2HgCl,     Hg,Cls     2HC1     CO., 
have  been  worked  i  tut  - 

Auorbach  and  Pluddemann  l  \ >  I >.   ECais.  Gesund.    Vint., 

1909,  178)  add  excess  of  standard  mercuric  chloride  and 
estimate  the  excess  (after  filtration  from  the  precipitated 
mercurous  chloride)  by  titration  with  standard  potassium 
iodide.  The  volumetric  estimation  of  the  mercury  is 
far  from  satisfactory  owing  t<>  secondary  reactions.  The 
gravimetric  process  proposed  by  Eranzen  and  Greve, 
in  which  the  precipitated  mercurous  chloride  is  weighed 
(J.  Prakt.  Chem.,  1909,  (ii),  80.  368),  is  accurate  but  I 

a  long  time,  and  should  only  be  carried  out  in  vcrj  dilute 
solution  (up  to  I  gram  per  litre,  ».e.,  about  A  50).  Having 
.....i^iiiii  t..  make  a  large  number  of  formate  determina- 
tions, sometimes  in  the  presence  of  chlorides  and  sometimes 
of  acetates,  it  occurred  to  me  that  the  oxidising  action  of 
bromine  might  serve  as  a  basis  for  a  simple  but  accurate 
volumetric  method. 

As  shown  by  Hell  and  Mulbausen  (Her..  11.  245)  and 
more  recently  and  fully  by  Bognar   (Z.   phvsik.  Chem., 

1910,  529)  bromine  oxidises  formic  acid  as  follows: — 
II. to, 11     Br,     2HBr     CO, ;    or  with  a  format 
H.iuA.i     Br,     111'.'     NaBr     CO,. 

There  are  three  ways  in  which  this  reaction  might  be 
applied  analytically: — Determination  of  the  amount  of 
carbon  dioxide  produced ;  determination  ol  tin- amount  of 
bromine  used  up;  and  determination  of  the  amount  of 
hydrobromic  acid  or  bromide  produced.  I'  would  be  diffi 
cult  to  apply  the  first  volu metrically  owing  to  errors  caused 
by  the  unknown  solubility  of  carbon  dioxide,  and  the 
high  vapour  pressure  of  bromine.  Gravimetric  estimations 
of  e. ul. on  dioxide  liberated  from  solution  arc  tedious  and 
not  always  accurate. 

I  method  (determination  of  the  amount  of 
bromine  required  for  the  oxidation)  was  attempted  by 
adding  a  measured  excess  of  standard  bromine  water  and 
titratina  the  excess,  after  the  oxidation  was  complete  .  bj 
the  addition  ..f  potassium  iodide  and  standard  thi.  .sulphate. 
There  arc  two  serious  drawbacks  to  this  process,  first  that 
a  standard  solution  of  bromine  changes  strength  each  time 

the   bottle   is  opened  ;     secondly,   that    tile   reactions   repn 

sented  by  the  above  equations,  although  proceeding 
rapidly  at  the  start,  soon  become  slow,  owing  to  the 
inhibitory  influence  of  the  hydrobromic  acid  formed, 
and  frequently  take  several  hours  for  completion.  This 
difficulty  may  be  overcome  cither  by  reducing  the  acidity 
l.v  the  addition  of  a  considerable  excess  of  sodium  a. 
or  by  heating  the  formate  and  bromine  solution  in  a 
bottle  to  100°.  In  either  .as.-  the  determination  is  finished 
by  adding  potassium  iodide  and  standard  thiosulphate. 


I'h.   in.  1 1 ... .  I  was,  however,  finally  rejected  on  account 
the   instability    of  tin    standard  olution.     This 

Mr,  reduced  bj  using  bromine  dissolved  in  20  pel 
pota  ..in  bromide,  such  s  tolutii m  ■ 
l.\  evaporation  at  onlj  about  ono-twentieth  thi 
a.  |  a.  ...I  bromine  does.  Kven  then  it  was  not  found  possible 
ill  *  In.  h  v..  ..  nearei  than  l  'J  poi  •  •  nt  of 
theory,  and  the  method  was  Email}  abandoned.  The 
third  that   ol  •   timating  the  amount  ol  hydro 

1. 1, .mi.     ,,  i.|   oi    ,,i    total    bromicuon   t".  mi  i  ed 

tory. 

In    thi  .    th.    soluti  usly   exactly  nentrali  ed, 

if  not  already  neutral)  is  boiled,  ana  bi  dded 

until   the   colour    no    longei    di  appi  -i         i  ;"     I 
then  continued  until  th.-  excess  .-i  bromine  Is  completely 

expelled.     In  tl "t  volatile  acid ■  such 

acid  liberated 

hydrobromic  acid  with  standard  alkali.  Bromine  water 
I. ...I.  i  a  small 

owin£    io   hydrolysis.     It    is  then  to   l»'il 

a  quant  it  \  i.l\  equal  t..  i  hat  a  led  in  thi 

tioii    and    lilr.it.  pul    ion    "f    the 

bromine,  (inly  I  or  -  dropf  ol  A  l"  alkali  are  usually 
required  t-.i  50  c.c.  ol  strong  bromine  watei  it  the  lattei 
is  fresh      On  keep  n  icGtj  become!  slight  Ij  increa  ed, 

but   not  to  any  gi  .t.  c\  en    alt.  i    loi  re  to 

bright  sunli 

Examples  of  the  results  obt  lined  bt   tin-  method  : — 

1 .  2.322  d  to 
200  c.c.  In  cc.  of  t  li  with  bromine  water, 
required  (a)  17.94,  (6)  18  08  i  i     A    I"  alkali  i  mean.  IT. '.'7 

lilar  quantity  of  bromine  wat.r  boiled  alone  required 
nun  ...  Therefore  the  hydrobromic  acid  liberated  by 
the  oxidation   was  equivalent  to  17-88  cc.  of  N  10  alkali 

(or  :>."i7  ii  cc.  tot  th.- wide  volume  of  solul Since 

mi.   in.. I,  .a  i  ul.  nun  t..iin;iie  liberates  two  mols.  of  h><lr..- 
In •  .mi.   a.  nl.  i his  corresponds  to  a  weight  "I  2-326  gra 
i.t .,  about  ii- I  per  cent.  t..o  high. 

2.  I'm.     (Kahlbaum)    formic    acid    was   diluted    and    its 

strength  found  bj  duct  titration  t"  be  6-573  grms.  oi 
formic  acid  per  line  in  c.c.  wen-  then  boiled  with  bromine 
watei  aft  i  exai  I  neutralisation,  th.-  liberated  hydrobromic 
requiring  en  28-76,  (6)  28-64  cc.  .A  10  alkali.  ITii 
blank  experiment  with  bromine  watei  showed  that  0-18 
cc  must   l.c  subtracted,  leaving  18-5'  "i-     This 

■  ;•  to  6-560  ltiiis.  of  formic  acid  per  litre,  a  result 
low.i  than  that  obtained  by  direct  titration  by  0-2  pei 
cent. 

This  method  may  In-  therefore  used  with  accuracy  foi 
formic    acid    anil     formates    alone,  or    m    the    pi 

in, ,i ganic  salts.     lint  in  the  pn 

able  en  owing  to  the  hydrobromic  acid 

liberating  acetic  acid  which  even  in  dilute  solution  is  easily 

volatile  at  the  boiling  temperature  ;  in  thi-  way  pan  ..t  the 

acid  is  lost   bj  evaporation  and  the  results  may  I 

pei  cent .  too  low . 

The  difficulty  is  avoid.-.l  by  estimating  th.-  total  com- 
bined bromine  left  after  the  expulsion  of  tl  •  me. 
instead   of  the   free   acid,   this   being   most    satisfactorily 

mpliahed  by  Volhard's  method  ..f  titration  with  ei 
,.f   standard    silver   nitrate   followed    bj     standard    thio- 

ate,  after  filtering  off  the  precipitated   silver  bromide. 
will -how  the  negligible  influence 

1   iiim  format.-  wa( 
j..  wen     then    i.iled    with    bromine    water   anil    the 

remaining  solution  treated  with  silver  nitrate  and  thi 

ii.-  test   was  then  repeated   with  the    addition  ..f 
different  quantities  of  sodium  acetate,   and  it  will  i 
that  even  a  considerable  sodium  act  I 

very  little  influence  on  the  ntre. 


Orams    of    sodium     acetate 

. 

0-1 

0-5 

1-0 

,   ,             mI-wt  nitrate  used 

30-85 

30-76 

20-91 

31-11 

30-96 

0-09  subtracted  for  blank  . . . 

30-76 

■•...,.... 

30-82 

31-02 

S0-87 

B    2 
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These  differences  arc  hardly  greater  than  would  be 
allow  d  in  tht  ordinary  way  for  Volhard  titration,  the 
m. an.  S0-S4,  being  almost  exactly  that  required  by  theory 

for  the  pure  calcium  formate  taken  (30-78). 

Xote. — That  the  practice  of  keeping  bromine  water  in 
amber  coloured  bottles  appears  to  be  quite  Unnecessary 
l-  shown  by  the  following  test  : — 

Bromine  water  |.V  .">)  was  put  into  a  large  colourless 
glass  bottle,  and  exposed  to  bright  sunlight.  Every  few 
.iavs  the   aridity   was  estimated   by   boiling  50  e.c.   and 


titrating  the  residue  with  N/10  alkali, 
as    follows  : — 


The  results  were 


1 

4 

16 
1-8 

36 

c  c    of  A'/10  alkali    

1-0 

1-2 

1-8 

The  amount  of  bromine  present  was  capable  of  yielding 
sufficient  acid  to  neutralise  100  c.c.  of  N /10  alkali; 
only  about  2  per  cent,  of  the  bromine  was  thus  converted 
into  hvdrobromic  acid  after  more  than  a  month. 


Journal  and  Patent  Literature. 

p*tf\t  SpFciFioiTiovs  raav  be  obtained  bv  post  bv  remitting  as  foUows  : — 

E^lish.— S4.  each,  "to  the  Comptroller  of  the  Patent  Office,  W.  Temple  Franks,  Esq.,  Southampton  Buildings,  Chancers'  Lane, 

London,  W.C. 
VnUed  States— U.  each,  to  the  Secretary-  of  the  Society. 

French  —1  fr    25  c.  each,  to  Belin  et  Cie.,  56.  Hue  des  Francs  Bourgeois,  Pans  (3e.). 
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Settling-tanks  for  separating  liquid  jrum  crushed  ore  products 
ard  other  granular  materials.  W.  A.  Caldeeott.. Johannes- 
burg. Eng.  Pat.  29,755,  Dec.  20,  1909. 
In  settling  tanks  provided  with  overflow  devices  for  the 
liquid,  and  outlets  at  the  bottom  for  the  settled  solids, 
it  is  proposed  to  fix  one  or  more  diaphragms  in  the  tank, 
below  the  normal  level  of  the  settled  solids.  These 
diaphragms  have  serrated  edges  or  perforations,  or  both. 
through  which  the  solids  flow  in  a  thick  uniform  mass 
to  the  outlet  below. — A.  S. 

Concentrating  liquids  ;    Apparatus  for  .     P.  Kestner, 

Lille,  France.  Eng.  Pat.  5020,  Feb.  28,  1910. 
Improvements  in  the  apparatus  described  in  Eng.  Pat. 
12.502  of  1906  (this  J.,  1907.  516;  and  also  1906,  874)  are 
claimed,  consisting  in  constructing  the  inlets  to  the 
tabes,  through  which  the  vapours  and  liquid  descend, 
in  such  a  manner  that  the  mixture  enters  the  tubes 
tangentially.  The  lower  ends  of  these  inlet  openings 
are  on  a  level  with  the  upper  ends  of  the  tubes  through 
which   the   liquid   ascends. — \Y.  H.  C. 

Evaporation  :      Method    of and    apparatus    therefor. 

N.     H.    Hiller,    Carbondale.     Pa.      U.S.    Pat.    970.051, 

Sept.  13,  1910. 
The  liquid  to  be  evaporated,  is  sprayed  in  a  heated 
state  into  a  chamber  heated  and  maintained  under 
pressure,  and  then  the  gaseous  impurities  are  blown  oil. 
The  liquid  is  then  evaporated  and  the  vapours  condensed 
in  a  separate  apparatus.  The  evaporation  is  effected  by 
.steam  from  an  external  source  and  the  condensed  water 
from  this  steam  is  collected  and  re-evaporated.  The 
cooling  water  from  the  condensers  which  will  have  become 
heated,  is  used  to  charge  the  steam  generator. — W.  H.  C. 

:rating  dust  from  gases.  H.  Howard,  Boston.  Mass. 
U.S.  Pat.  970,053,  Sept.  13,  1910. 
The  gas  is  caused  to  pass  in  a  slow,  regular,  evenly  divided 
stream  between  a  series  of  hoiizontal.  parallel,  superposed 
dust  retaining  surfaces  and  is  kept  during  its  passage 
in  close  proximity  to  the-.  \V.  H.  C. 

Extracting  apparatus.     C.    li-    F.   Lembke,  Toledo.  Ohio. 
U.S.    Pat.   97ti.2t»i.   Sept.    13,    1910. 

A  i  \ckkted  extractor,  provided  with  valved  steam  supply 
and  liquid  extract  discharge  pipes,  is  connected  by  valved 


pipes  with  an  overhead  store  tank  for  the  solvent  and  with 
the  lower  end  of  a  condenser  coil.  The  upper  end  of  the 
condenser  coil  is  connected  with  the  vapour  pipe  of  a 
steam-jacketed  evaporator  into  which  the  extract  flows 
from  the  extractor.  A  tank  is  provided  at  a  lower  level 
to  receive  the  residue  from  the  evaporator. — W.  H.  (_'. 

Aeriform    environments ;     Process    of    producing    pure    or 

mixed  .     H.   J.    R.    Hemming.   Washington,   D.C. 

U.S.  Pat.  970,623,  Sept.  20,  1910. 

The  patent  relates  to  a  method  of  obtaining  an  atmosphere 
of  any  desired  gas  or  mixture  of  gases  in  a  vessel,  the 
original  gaseous  contents  of  the  vessel  being  entirely 
displaced.  The  method  consists  in  exhausting  the  vessel 
to  about  1  in.  of  mercury,  then  admitting  the  displacing 
i/as  under  a  pressure  of  about  5  atmospheres,  releasing  the 
pressure  and  again  exhausting,  and  repeating  these  steps 
until  the  amount  of  the  original  gas  still  remaining  is 
negligible.  The  method  may  be  used  in  order  to  protect 
organic  liquids  from  bacterial  action,  the  air  in  the  vessel 
and  the  gases  dissolved  in  the  organic  liquid  being  replaced 
by  a  suitable  non-respirable  or  poisonous  gas. — A.  T.  L. 

Distilling  volatile  solid  materials  and  heating  and  separating- 

gases  in  vacuo  :     Apparatus   for .     W.    S.    Simpson. 

Fr.  Pat.  414.634,  March  15,  1910.  Under  Int.  Conv., 
Oct.  25,  1909. 
The  apparatus  consists  of  a  hemispherical  chamber  having 
a  flat  or  concave  bottom  which  can  be  heated  either  by 
internal  or  external  means.  The  chamber  is  provided 
with  connections  to  one  or  more  vacuum  pumps,  with 
means  for  withdrawing  the  gases  given  off,  for  introducing 
the  materials  to  be  treated  into  the  crucible  which  stands 
on  the  bottom  of  the  chamber,  and  for  tilting  this  crucible 
and  pouring  the  contents  into  receptacles  within  the- 
chamber,  and  with  air  locks  for  withdrawing  these 
receptacles  without  breaking  the  vacuum. — W.  H.  C. 

Hydro-extractor.     F.  J.   H.   Bromham.     Fr.   Pat.  414,639„ 
March  18,  1910. 

A  conical  perforated  bowl.  1,  attached  by  the  casting, 
2,  to  the  horizontal  shaft,  3,  by  which  it  is  rotated^ 
is  provided  with  an  inner  non-perforated  distributing 
cone,  11,  and  an  outer  perforated  collecting  cage,  4, 
divided  into  compartments,  17,  18,  by  the  partition,  16. 
The  whole  is  surrounded  by  an  outer  casing,  23.  The 
material  to  be  dried  is  fed  through  the  pipe.  19,  on  to  the 
inner  surface  of  the  distributing  cone.  11,  from  which 
it  passes  to  the  narrowest  part  of  the  perforated  cone,  1. 
\n  annular  piece,  6,  joins  the  outer  extremities  of  the 
two  baskets,  1,  4,  and  has  a  projection,  9,  inclined  at  such, 
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an  angle  thai  the  material  I g  dried  takes  the  form 

n(  M  wedge  as  ihown  at   10.     The  liquid  passes  through 

the  lower  part  of  the  perforated  com'  into  the  chamber,  17. 


from  which  it  passes  into  the  chamber,  21,  and  is  dis- 
charged through  a  suitable  outlet.  The  dried  material 
as  it  passes  over  the  outer  part  of  the  cone,  1,  is  washed  by 
a  suitable  liquid  from  the  rose,  20.  The  wash  water  passes 
into  the  chamber,  18,  and  thence  to  the  outer  chamber,  22. 
The  dried  and  washed  material  passes  over  the  edge  of 
the  projection,  9,  into  the  annular  chamber,  31,  provided 
with  plates.  33.  34.  to  prevent  any  dried  material  from 
rebounding  into  the  machine  .  It  then  passes  round  the 
channel,  34,  and  is  discharged  from  the  bottom.  In  order 
to  prevent  excess  of  pressure  in  the  outer  stationary 
chambers,  21,  22,  they  are  provided  with  ventilating 
shafts  fitted  with  baffles  which  allow  the  air  to  escape, 
but  retain  any  projected  liquid. — \V.  H.  C. 

Separator  ;    Centrifugal  .     The  International  Clarifv- 

ing  Co.  Fr.  Pat.  414,841,  AprU  15,  1910. 
The  bowl  of  the  separator  is  mounted  on  a  vertical  shaft, 
upon  which,  but  lower  down,  a  motor  turbine  is  also 
mounted.  The  whole  is  surrounded  by  a  statable  casing 
having  a  movable  top  and  a  door  at  the  side,  so  that  when 
the  bowl  is  full  it  can  be  removed  by  a  pair  of  blocks 
suspended  from  an  overhead  rail,  taken  away  for  empt 
and  replaced  by  a  spare  basket. — \V.  H.  C. 

Liquid*    anil    gams;     .l/(/*ira(«.«    for    bringing into 

intimnt.  contact.  H.  Lelarge.  Fr.  Pat.  414,720, 
April  11,  1910. 
The  claim  is  for  a  form  of  packing  material  to  till  a 
vessel  or  tower  in  which  the  gases  pass  upwards  and 
the  liquids  downwards.  This  packing  material  consists 
of  cylinders  or  rods,  round  which  a  ribbon  or  wire  is 
rolled  spirally,  or  on  which  a  spiral  groove  is  cut,  or  of 
triangular  prisms  with  grooved  surfaces.  The  liquid  is 
compelled  by  the  form  of  the  packing  to  drop  from  the 
lowest  points  of  each  turn  of  the  wire  or  ribbon  or  point  of 
the  prism  as  a  separate  drop. — W.  H.  C. 


for  the  absorption  of from  qa*  Hind 

l>,iii    !,..    r,„i-  iiinl    Bteinseug-Werkc     i  '■     and    K. 

Cellarim     Oer.  Pal    224,714,   lug    L,  L90& 
l       i]:;      i  .i     wherein  absorption  "1  a  oon  tituenl   of  a 
ii     mixture  is  effected   bj  -  nl   oi    moving 

li.nh  ol  lii i.  fixed  oi  movable  guidi  ■'  '" 

the  ga    inlet  thai  ■  whirling  motion  ii  imparted  to  the 

.    a  it ,  mi  i     the  absorption  vessel. 

—A.  S. 

Drying-drums;       Rotary  lUacbinenbau-AnsteJi 

Humboldt,  Kalk.  Germany.  Eng.  Pat.  9089,  April  14. 
1910.     Under   Int.   torn..   April  24,    I90!i. 

See  I'r   I'at.  412,509  of  1010;  this. I..  1910,  997.— T.  F  B 

Filtering    apparatus.     P.     C.     C     [sherwood.     Fr.     Pat. 

414,067,   Feb.   18,  1910.     Under  Int.  Conv.,   Feb.  22, 

1009. 
See  Eng.  Pat.  4358  of  1909  ;   this  .1.,  1910,  545.— T.  F.  B. 

Separation   of   gaseous    mixtures    into   fte»r   roiwWueiito. 

R.  J.  Levy.      Fr.   Pat.  414,292,  March  9.   1910.      Iiid.r 
Int.  Conv.".  March  11.  I9H9. 
See  Eng.  Pat.  5931  of  1909  ;  this  J.,  1910.405.— T.  F.  B. 
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Coal  [Lignite]  tents;  Report  on  Canadian Eng.  and 

Min.  J.,  1910.  90.  617. 
The  Summary  Report  of  the  Mines  Branch  of  the  Canadian 
Department  "of  Mines  of  1909  contains  a  preliminary 
report  by  Dr.  J.  15.  Porter,  of  the  coal  tests,  undertaken  by 
himself  and  Prof.  Durlev  at  Mi  I  oil  University,  Montreal, 
begun  in  1907.  These  tests  have  now  been  completed  and  a 
detailed  report  is  in  course  of  preparation.  The  coals 
examined,  included  samples  from  nearly  all  the 
Canadian  mines  already  developed  and  in  a  condition 
to  place  their  output "  upon  the  market  ;  upwards  of 
fiftv  samples  of  about  10  tons  each  being  secured.  'I  D 
wcrt.  subjected  to  coal-washing,  boiler  and  gas-producer 
tests,  as  well  as  to  coking  trial-.  Chemical  deter- 
minations w.re  made  as  to  the  various  constituents  of 
each  sample  m  addition  to  physical  determinations  of  the 
fusion  temperature  of  ashes,  specific  gravity,  porosity  and 
strength  of  cokes,  and  the  calorific  values  of  solid  and 
;  gaseous  fuels.  Special  investigations  were  also  made  on 
1  the  determination  of  sulphur  in  coal,  determination  of 
volatile  matter  in  coal  and  coke,  solubility  of  coal  in 
water,  determination  of  phvsical  values  of  coke,  weathering 
of  coal,  etc.  It  has  hitherto  been  difficult  to  answer 
the  question  as  to  whether  a  certain  coal  would 
1  make  a  good  coke,  without  conducting  a  series  of 
oven  trials  on  a  large  and  costly  scale.  An  extended 
investigation  undertaken  at  the  works  of  the  Dominion 
Iron    and    Steel    Company,   Sydney.    N.S.,    has   now    led 

to  a  satisfactory  method  i>v  which  it  is  possible 
to  test  coal  in  lots  of,  say.  50  lb.,  the  resulting  cokes 
bein"  in  every  way  similar  to  those  produced  in  commercial 
oven-    and    in     I  •  i   indistinirui-liable   from   them. 

■II,,  ay  as  follows  :   The  -ample  ,,f  coal, 

which  should  be  as  fresh  as  possible,  i-  crushed,  washed. 

if  n, arv.  and  slightly  moistened  in  son  nd  is 

thus  brought  to  the  condition  in  which  it  would  normally 
„,,  ,  a.     it  is  th.n  put  int..  rectangular  boxes 

pf  n,  :  iron,  eai  h  holding  say  50  lb.    These  are 

,,,  eij  ,„  rforated  to  permit  the  est  ape  ol  g  is,  the  perfora- 
ti,,,  .end   with   paper  to  prevent   the  egress  or 

ingress  of  coal  Tin'  boxes  are  weighed  and  placed  in  an 
0Ven  which  is  being  charged,  as  a  part  of  the  regular 
char '<  .  and  are  coked  under  normal  conditions.  On  the 
withdrawal  ol  tin-  charge,  the  boxes  are  quenched,  as 
promptlv  vet  as  lightly  as  possible,  and  are  then  dried  and 
weighed,  before   opening.     In    addition   to   the   trials   to 
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determine  whether  the  coals  would  or  would  not  coke, 

a  series  of  tests  was  made  to  determine  the  etleets  of 
moistenii  --nig.  etc,  also  of  different  temperatures 

and  the  duration  of  the  coking  pt 

The  report  presents  some  verj  genera]  conclusions 
respecting  the  characteristics  of  the  products  of  the  great 
coalfields  of  Canada,  which  may  be  roughly  grouped 
into  four  divisions,  their  respe  I   contents  being 

estimated  as  follows: — 

1.  Maritime  provinces — bituminous  ,-,«].  ln.noO.OOO.uoo 
tons. 

r.tral  Plains  and  Eastern  Rocky  Mountains. 
including  Manitoba,  Saskatchewan,  Alberta,  and  a  portion 
of  British  Columbia  -anthracite,  4iki.iioo.imi0  tons; 
bituminous,  80.000,000,0001  ins:  lignite,  m'.iiiio.Ooo.ooii 
tons. 

3.  Pacific  (cast  and  ihr  Western  mountains,  including 
most  of  British  Columbia  and  the  Yukon — anthracite. 
10,000.000  tons  ;  bituminous,  2,000,000,000  tons  :  lignite. 
1,000,000,000  tons. 

4.  The  Arctic Mackenzie  basin— lignite  only.  500,000,000 
tons. 

The  Nova  Scotia  coals  are  similar  in  the  ordinary  grades 
of  English  and  Scotch,  though  on  the  average  they  may 
have  a  little  more  ash  and  considerable  more  sulphur 
than  the  British  seams  of  the  same  thickness.  Most  of 
them  make  fair  coke,  and  on  the  whole  they  may  lie  taken  as 
being  fair  to  good  Bteam  coals  and  excellent  for  domestic 
use.  The  largest  part  of  Canada's  coal  supply  is  from 
•  lurce. 

The  coals  of  section  2  are  enormous  in  quantity  and 
many  of  them  of  excellent  quality.  Some  of  the  best 
Crows  Nesl  coals  are  excellent  in  every  respect.  These 
coals  are  all  of  comparatively-  recent  age  geologically 
(crel  nd,  except  the  lignites,  which  occur  chiefly 

in  the  plains,  are  found  in  the  main  uplift  of  the  Rocky 
Mountains,  in  beds  much  tilted  and  often  irregular.  The 
coals  are  consequently  less  uniform  in  quality  than  they 
would  otherwise  be.  and  many  of  them  carry  large 
quantities  of  ash.  either  inherent,  or  as  an  unavoidable 
mixture  from  mining  operations.  The  bituminous 
coals  are  quite  variable,  ranging  from  high-grade  steam 
coals  down.  Some  make  '  good  coke,  others  will 
do  so  if  washed  free  from  excessive  impurities. 
and  others,  which  do  not  coke  well  or  will  not 
coke  at  all.  are  useful  for  steam  and  domestic  purposes. 
The  greater  pari  arc  still  unexploited,  lying  to  the  north 
of  prc-cut  lines  of  traffic. 

The  Pacifii  Coasl  coal  deposits  are  best  developed  in 
Vancouver  Island  where  they  have  been  mined  for  many 
yeai  in  Graham  Island  to  the  north  where  mirfing 

has  not  yd  begun.  Smaller  hut  important  fields  have  been 
found   in   many  localities.     The  Vancouver   Island   coals 

are  more  or  less  n id  bituminous  and  some  ,,t  them 

coke  well.  Others  are  largely  lignite,  or  lignitic  bituminous. 
some  of  them  coking  well,  but  mostly  unsuitable 
metallurgical  use-.  They  are  in  general  well  adapted  for 
domestic  purposes  and  for  use  a.  steam  coal.'  Their 
impurities  vary  greatly,  but  on  the  whole  they  resemble 
the  coals  of  the  second  divis 

Pent  ;    Utilisation  of .     X.  Caro.     Z.  angew.   (hem.. 

1910,  23.  1844 
By  the  process  of  Frank  and  Caro  (tin  J.,  1908,  796)  it  is 
now  possible  to  utilise  with  success  on  tie  commercial 
scale,  peal  containing  up  to  no  pei  cent,  ol  water  and 
in  a  comparatively  line  state  of  subdivision.  [Jp  ,,,  gg  |„., 
cent,  of  the  nitrogen  is  obtained  as  ammonium  sulph 
ther    with    powei  roviding    up    to  900  fa 

■r   hours   per    1000   kilos.   ,,f  peal   ,|,y   substance.       \ 
1000  horse  powi  .'.    working  the  process  at 

iJammer  Moor.  Hanover,  and    can    Bupplj     powei    to   thi 
town  of  Osnabruck.     Theauthoi  point!  oul  how  prod1 
the  process  can  be  worked  i  ion  with  the  elo 

production  ,,f  nitrogenous  manures.     He  also  calculates 
that  by  cultivating  for  a  renewal  of  the  peat,  a  4000  fa 
I"1"'  an   be  worked  continuously  on  an  area  ol 

;i2n  hectares  (790  acres)  of   moorland,   by  removing  the 
peat  to  a  depth  of  3  metres  (3-3  yards)  ovei    ai 
16  hi  19]    acres;  each  year,  and   then   allowing  20 

ii  s  renewal. — \V.  II.  P. 


Sulphur  ami  sulphuretted  hydrogen    in   illuminating  gas; 

Process  for  tin    rapid  determination   of  .     C.    \Y. 

Somerville.  J.  Gas  Lighting,  1910, 112,  28  -29. 
The  determination  of  total  sulphur  is  based  upon  the 
oxidation  of  sulphur  dioxide  by  iodine,  and  is  effected  by 
passing  the  products  of  combustion  of  the  gas  through  a 
.■own  quantity  of  standard  iodine  solution,  containing 
starch  indicator,  until  decolorisation  occurs.  The  gas  is 
burned  at  the  rate  of  |  cb.  ft.  per  hour  in  a  Bunsen  burner, 
suitably  enclosed  in  a  glass  trumpet  tube,  the  upper  end 
of  which  is  connected  with  the  inlet  of  the  absorption 
\  esse]  The  supply  of  air  to  the  burner  is  maintained,  and 
the  circulation  of  the  caseous  products  effected,  by  means 
of  an  ordinary  water-jet  vacuum  pump  ;  ami  a  three- 
way  cock  provides  for  diverting  the  gas  from  the  meter 
when  the  decolorisation  of  the  iodine  solution  is  complete. 
In  the  determination  of  sulphuretted  hydrogen,  the  gas  is 
passed  slowly  through  an  absorption  vessel  containing  a 
known  quantity  of  standard  iodine  solution,  together 
with  a  specially  prepared  starch  indicator,  until  the  liquid 
is  decolorised  ;  an  aspirator  is  employed  for  this  purpose, 
the  volume  of  water  displaced  being  noted  as  that  of  the 
gas  used  in  the  experiment.  The  decolorising  effect  of 
hydrocyanic  acid,  if  present,  is  determined  in  a  second 
experiment,  in  which  the  gas  passes  through  a  purifier 
containing  lead  carbonate  before  entering  the  absorption 
vessel.  The  process  affords  results  agreeing  closely  with 
those  obtained  by  the  usual  standard  methods,  and  is 
primarily  intended  as  a  means  of  efficiently  controlling 
the  working  of  purifiers  in  gas  works.— W.  E.  F.  P. 

Sulphur    iti    ill  inn  inati  iig    gas  :     Comparison    of    Boiling's, 
Harding's,   and  DrehschmidCs    methods   for   determining 

.     E.    P.    Harding   and   C.   Taylor.     J.    Ind.    Eng. 

Chem.,  1910,  2,  385—386. 

Attempts  were  made  to  determine  the  sulphur  in  Min- 
neapolis illuminating  gas  (having  a  low  sulphur  content) 
by  a  wet  oxidation  method  proposed  by  Boiling  for 
analysing  producer  uas.  In  this  method  the  gas  is  slowly 
drawn  through  absorption  bottles  containing  a  saturated 
solution  of  bromine  in  hydrochloric  acid.  The  combined 
solutions,  after  addition  of  a  little  sodium  carbonate,  are 
concentrated  by  boiling  and  the  sulphuric  acid  precipitated 
as  barium  sulphate.  Considerable  trouble  was  experienced 
in  concentrating  the  solution  and  precipitating  the  barium 
sulphate.  The  last  traces  of  bromine  were  expelled  with 
difficulty,  the  bromine  caused  troublesome  bumping, 
and  it  was  found  necessary  to  evaporate  the  solution  nearly 
to  dryness  and  to  re-dilute  in  order  to  precipitate  the 
barium  sulphate.  The  method  was  found  to  give  low 
results  with  the  above  gas.  Drehschmidt's  method 
(Chem.-Zeit.,  1SS7.  2.  1382)  is  considered  accurate,  but 
the  apparatus  is  complicated  and  difficulty  is  experienced 
in  keeping  the  gas  burning  continuously  with  the  Dreh- 
schmidt  burner.  In  Harding's  modification  of  this  method 
(.).  Amer.  Chem.  Soc.,  28.  537.)  only  very  simple  apparatus 
is  required,  with  the  exception  of  the  specially  constructed 
glass  burner  in  which  the  gas  is  burned  in  the  body  of  a 
large  retort,  in  the  presence  of  bromine  vapour  ;  the 
I  a  oil  nets  of  combustion  are  drawn  through  a  5  per  cent, 
potassium  carbonate  solution,  and  the  sulphur  estimated 
as  barium  sulphate.  The  authors  consider  that  purified 
coal  gas  contains  mote  complex  sulphur  compounds  than 
suction  producer  gas  made  from  hard  coal  in  a  continuous 
automatic  feed  producer.     A.  Sbld. 

Petroleum  oil  of  Surachany  ;   Evidence   of  the  production  of 

by  natural   filtration.       E,   Pyhala.       Petroleum. 

H»  lo,  5,  1526—1633. 
The  author  describes  filtration  experiments  in  which  heavy 
oils  were  passed  through  a  medium  of  fuller's  earth  (see 
this  .!..  L910,  1146),  and  from  these  he  concludes  that  the 
of  the  light  petroleum  oil  of  Surachany  may  be 
explained  upon  the  filtration  hypothesis.  In  the  case  ,.f 
Surachany  petroleum  oil,  the  filtration  must  have  taken 
place  in  an  upward  direction  with  the  result  that  decolorisa- 
tion and  fractionation  occurred.  Cases  that  are  present 
under  tension  undoubtedly  play  a  part  in  the  filtration 
process.     Experiments  showed   that   all   minerals    of  the 


v.. I.  wix..  So.  -". 
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aluminium  silicate  group  bod  ■  decolori  n  i  tion  upon 
petroleum  oil,  but  thai  the  proportj  wa  mo  I  proDOunoed 
in   the  cast    ol    the   so-called   Culler's  earths      In    II 

filtration  experiments,  which  have  i put  foi 

prool   against    the   filtration   theory,   the   petroleum 
tractionated  into  frai  tii             cliffcronl    *hadi     i  I     dIoui  . 
but   not   into    Fractions  as  obtained   in    Daj      method  ol 
lilt  rat  i.  hi.     The  principle  of  the  lattei  method  of  fractiona- 
tion is  thai  hj  droi  arbons  .'I  diffi  rent  dog 

diffci    in   their  speed   ol   diffusioa     Moroover  thi    opti    d 

behaviout   ol   Surachanj  petroleum  oil  is  in  fai I  the 

tilt  rat  ion  hypothesis,  as  Rakusin  has  Bhown  in  his  inve  ti 
tions.     t '.  \.  M. 

Patents. 

[Aer  /"</  ;  Manufacturi  anil  purification  <>l  — — , 
and  apparatus  therefor,  W.  8.  Simpson,  London. 
Eng.  Pat.  2ii.l':!7.  Sept.  :i.  L909. 

t  oai  <u  other  carbonaceous  material  is  heated  in  a 
retort  in  which  a  vacuum  is  maintained,  until  tin-  more 
volatile  constituents  have   been  expelled.     The  retort    is 
then    filled    with   a   desulphurising    lm-    such    a     carbon 
monoxide,  ami  all  connections  are  closed   t"i    15  t"  46 
minutes,    ind   finally  tin-  distillation  in  vacuum  i     com 
pleted,  tin-  products  being  drawn  oil  through  a  sip 
exhauster  ami  condenser.     The  coin    inaj    !"■  allowed  to 

I  in  a  separate  vacuum  chamber.     The  carbon  monoxide 

may  !»■  generated  in  the  retort  from  a  mixture  ol  B5  pet 
cent    oi  rh. ilk  ami  15  percent,  of  charcoal— A. T.  I.. 


—  unil  inert  aeing  its  heating 
Eng    Pat.  20,975,  Sept.  14. 


Fm  I  ;   Method  of  purifying  - 

power.     F.   Fritz,   London 

1909. 

itcd  from  fuel  in  a  retorl  ■<!•■  led,  ai  ■>  h  m 

perature  oi  600  to  1000  C,  through  a  separati  i  hambt  I 
the  furl  (coal,  peat,  wood,  etc.)  to  be  treated, 
until  tin-  temperature  of  the  latter  is  raised  to  300  t'., 
Che  gases  passing  back  into  tin-  retort  or  into  another 
retorl  and  being  ultimately  treated  for  the  recovery  of 
by-products.  When  the  current  of  hot  gases  through  flic 
chamber  is  stopped,  the  chamber  is  closed,  ami 
an-  generated  under  pressure  from  tin-  hot  fuel.  The  fuel  is 
thus  rendered  dry  and  nearly  smokeless,  ami  is  enriched 
In  the  tarry  constituents  ol  tin  coal  gat  The  furl  may 
In   formed  into  briquetti  -      A.  T.  I.. 

i  arrangi  mt  nt   for  E.  W. 

Kim.'.   Assignor  to    Semet-Solvaj    Co.,  Syracuse,   N.Y. 
U.S.  Pat,  970,720,  Sept.  :.•".  1910. 

i  u.  heating  flues  are  arranged  in  the  dividing 
walls  between  adjacent  coking  chambers,  the  flues  in  each 
wall  forming  a  continuous  zig-zag  path  for  the  hi 

Each  end  of  a  set  of  flues  is  connected  I 
regenerator  arranged  beneath  the  coking  chamber  and 
parallel  with  it.  and  the  regenerators  are  connected  to 
main  Hues  running  the  length  of  the  oven  and  serving  for 
the  introduction  of  air.  and  discharge  of  waste  gasec 
respectively.  Burners  are  arranged  at  the  ends  ,,t 
of  the  horizontal  flues,  and  means  are  proi  ided  for  reversing 
the  currents. — A.  T.  L. 

Regenerators    for   coti  ovens.     J.    Reichel,    Friedensb 

Germany.     Eng.  Pat.  343,  Jan.  6,   1910. 
l\   order  to  obtain   a  uniform  draught   in  thi    difft 
ovens,    each    regenerator    is    composed    ol    two    adja 
ahambers,  which  extend  the  whole  length  ol  tl 
of  ovens  and  communicate  with  each  other  through  narrow 
openings.     The  chamber  which  is  nearest  the  t  lummy  has 
hequcr  brickwork  than  the  other.-  -A.  I     I 

oal-gas  apparatus.     J.  H.  Taussig,  Assignor 
to  The  United  Gas  Improvement  Co.,  Philadelphia    Pa 
I   S    Pat.  969,996,  Sept.  13,  1910. 
The  claim  is  for  the  combination  of  a  furnai 
with    a    retort-chamber    arranged    behind    the    Com 
A  combustion-chamber  is  arranged  between  the  fan 
and  the  retort-chamber  and  above  the  former.   Regenerator 


ohaml  •  i    h.n  inn  thtii  upp  built 

above  tin laiMi number,  thi    ait   flues  being  pro- 
vided  with   dampers  and  d   that    pari    ol   the 
i,.-  rappliod   to    tie-  ohamber 
and  part   to  the  retorl  chamber,     W    II .  ' 

.  the  produt  I  ' 

Ft.   Pal     414,776,   April    13,    1910      I  ndei    Enl     I 

\|..,i  13  1  Julj   29    1909. 

Thi   ■  mprises  a  centra]  g  ■  i  with  two 

of  vi        -i      toi       in  mged  at  e*  ball 

of  tin   oven,  oi  any   individual  retorl  but  off  l<ir 

repairs.     The    retorts    have    a    reetangulai  I 

and  taper  outward    from  top  to  bottom.     The  lowei  part 
ol  ill.   retort  is  shaped  so   i  I    the  fael  towards  a 

vertii  il     tiding   dooi   al    the  fronl     u    bai  I.  ol   the  oven, 
the  retorts  being  heated  bj  flues  in  thi  e  dividing 

from  the  n  ibout  the 

mi,!, II,     ,,i  ht.     Tin-    heating  ,  hambei  -    in    the 

,i   ,iu  iding    wal]     art    indi  pendent    ol  I  her, 

ami  .  But     running  the  length  ol  the 

oven.     A  separate  regeneratoi   i     provided  beneath 
heating   chamber.     The    produce]    ha     two   outlets,   one 

tali  of  the  oven,  and  eithet   outli  I   can  be 

closed.  The  producei  i  charged  with  coke,  and  tar  is 
admitted  near  the  gas-outlet  to  enrich  the  producei  gas. 
\,  1 1,,  retorl  in  heated  only  a!  the  two  longei  ridi  s, 
tl,,  period  ol  distillation  is  at  least  24  hours.  Water  in 
■  in  drop  by  drop  at  tie-  top  ol  'he  retorts,  a  mix- 
tin,    of  wal  I  coal     is  bi bti I       \    I  .  I.. 

Gas  product  rs,  andn  :  ■  sanu  .     -I-  Ste 

Alfreton,  and  \\ .  Stewart,  Motherwell,  N  B      Eng    Pal 
26,858,  Nov.  19,  1909. 

Tin    | liner  is  divided  into  two  chambers  bj   a  hollow 

metai  wall  depending  from  a  Sal   tank  which  forms  the 
,,i  the  pn  -i  boilei   lor  rai 

thi     team  required.     The  two  producei  chambers  are  in 
,t,, ,,,  at   the  lower  t  nd,  and  aaeb  is  proi 

with  air-inlet  and  gas  outlet  connections  at  the  upper  end. 

In  operation,  the  chamber  last  charged  with  fael  is  worked 

with  a  down-draught,  ami  the  othei  charabei   is  worked 

with    an     n  t,    an     au\lliai\      supply    ol     an     I 

admitted  at  the  bottom.  The  two  chamb 
with  fresh  fuel  alternately,  ami  tie  curren 
,,ti,  i      ,  barging.      \n     eccentrically-rotating 

15,074   'i  1906  maj  be  need.     A.T.L. 

Gat-producer.     W .     B.    Chapman,    Assignor    to    W.     !'•• 
Hopping,Nen  York.     U.S.  Pat.  970,017, Sept.  13,  1910. 

A  i  vt.iMiKii  vt.  producer  having  spaced  c lentric  inner 

walla  has  a  hollow  agitator  beam  fastened  at 

each   end    to   the   innei    wall   and   extending   ae the 

The    produce]    is    also    provided    with 
atayc  and  is  arranged  so  that  it  ran  be  rotated  in  a  hori- 
zontal   plane   on   a  circul  i  k0°ve  ,he 
n  ii,  i  sealed  ash-pit.-  \V.  E.  '  . 

Gas-producer.     P.    E.    L.    Donay.     First    Addition,  d 
Mar.   31,    1910,  to    Ft.    Pat.    413,11  i    J  •"     15,    1910 

THE    patent    relates    ■  a-    of    the    kind    in    which 

a  mixture  ,,1  an.  water-vapour,  and  coal-dust,  i-   | 
through  i  tube  in  n  hi  h  partial  (  ombn  with 

forn  I  ,!iv 

I  ink.  the  u 

of  the  tank  being  in  communication  with  a  gas-holder. 

'I'lie  air  -  isteni  d  bj  r  in 

-1,-nt   ol    tli--   tank.  ..ti  !  I    air, 

ther  with  coal  dusl   delivi  nn 

npp  ■   end  of  tn nbui  l  '  "'r 

is  produced  eit  :'  '*n 

in  the  pipe  lea. line  t,,  ti„  i,,  '    I.. 

s 

el   Industrie!.     It.   Pat.  4I4.-J.5i;.  June  It.   1909. 
I,,,    producer,   which    is    suitabli     foi    lean    coaL    coke, 
peat,  lignite,  and  finls  su,  h  as  " I,  -  iwdust,  hay.  straw. 
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dry  leaves,  olive  and  grape  marc,  flax  and  hemp  waste. 
is  of  tui  down-draught  type.  A  primary  supply  of  air  is 
admitted  above  the  fuel  either  from  an  orifice  is  the  pro- 
dnoar  wall.  t>r  through  a  central  tuyere  which  is  directed 
downwards,  and  a  number  of  secondary  air  inlets  are 
provided  at  different  lc\.!s  throughout  the  height  of  the 
t'ui  1  column,  these  inlets  being  regulated  according  to  the 
nature  of  the  fuel.  The  fuel  column  rests  upon  a  movable 
grut>-.  The  gas  passes  from  the  base  of  the  producer, 
through  a  water  seal,  a  cuke  scrubber  and  a  sawdust 
scrubber. — A.  T.  L. 

Gas  producers  ;  Process  for  improving  tht  quality  of  the  gas 

obtained  in .     V.  Defavs.     Fr.  Fat.  414.551,  April  7, 

1910.     Under  Int.  Com-..  April  16.  1909. 

The  hot  gases  leaving  the  producer  arc  intimately  mixed 
with  very  finely  powdered  coal  or  other  carbonaceous 
substance,  in  quantity  sufficient  to  reduce  the  carb.on 
dioxide  and  steam  in  the  gas  to  carbon  monoxide  and 
hydrogen,  and  to  provide  an  excess  of  carbon  so  that  the 
gas  will  burn  with  a  luminous  flame.  The  gas  should 
be  at  a  temperature  of  700° — 800°  C.  when  the  coal-dust 
is  added,  and  must  if  necessary  be  heated  to  this  tempera- 
ture after  leaving  the  producer.  The  combustion  products 
from  a  gas-tired  furnace  may  be  used  for  this  purpose. 
Flue  gases  may  be  treated  in  this  way  to  form  a  com- 
bustible gas. — A.  T.  L. 

Oils  ;    Deodorizatian  and  treatment  of  mineral  and  like . 

S.  Fabbri.  London.     Eng.  Pat.  21.153,  Sept.  16.  1909. 

Naphtha  of  sp.  gr.  0-750  is  mixed  with  2  per  ceDt.  of 
naphthalene  and  0-5  to  30  per  cent,  of  gas  oil  or  tar  oil. 
and  treated  with  sulphuric  acid  of  66°  B.  After  24  hours 
the  oil  is  decanted  and  washed  with  a  soap  solution  con- 
taining 01  per  cent,  of  oil  of  bergamot.  After  30  mins. 
the  oil  is  poured  off,  and  the  treatment  may  he  repeated 
if  necessary.  A  similar  process  is  used  to  give  shale  oil 
of  sp.  gr.  0-795  to  0-810  the  semblance  of  paraffin  oil,  but 
the  naphthalene  is  dissolved  in  light  oil  and  is  added  at 
the  end  of  the  process. — A.  T.  L. 

Mineral    and    like    oils ;     Treatment    oj for    lighting. 

motor  fuel,  and  similar  purposes.     S.   Fabbri.   London. 
Eng.  Pat.  27,714,  Nov.  29.  1909. 

Burning  oil  of  sp.  gr.  0-810,  obtained  from  petroleum  or 
shale  oil.  is  shaken  with  1  per  cent,  of  sulphuric  acid  of 
66°  B.  and  allowed  to  stand  for  24  hours.  The  oil  is  then 
decanted,  washed  with  milk  of  lime,  again  decanted,  and 
shaken  with  3  per  cent,  of  lime,  2  per  cent,  of  sodium 
chloride,  and  9  per  cent,  of  water.  The  oil  is  again 
decanted,  and  finally  0-5  to  1  per  cent,  of  naphthalene, 
dissolved  in  1  per  cent,  of  toluene,  is  added.  For  motor 
spirit,  the  oil  is  mixed  with  an  equal  quantity  of  a  light 
oil.— A.  T.  L. 


Burner  for  consuming  crude  and  other  combustible  oils. 
B.  Nathan.  Brussels.  F.mr.  Pat.  24.503,  Oct.  25.  1909. 
Under  Int.  Conv.,  Oct.  31.  1908. 

The  crude  oil  is  conducted  through  a  pipe,  insulated  in 
order  to  prevent  premature  decomposition,  into  a  vapori- 
sing chamber.  This  chamber  consists  of  a  number  of 
ooncentric,  communicating,  annular  passages  formed  of 
badly  conducting  and  refractory  material  am!  placed  in  the 
middle  of  the  combustion  space  so  that  it  is  heated  by  the 
flann-.  The  oil  enters  the  centre  of  the  va[Miriscr  either 
from  above  or  below  and  the  vapour  formed  passes  later- 
alis to  the  jets.— \V.  H.  C. 

Coal    briquettes;     Manilfactim     of .     W.     E.     Lake. 

London.     Prom  C.    E.   Hite,   Burlington.  N.J.,  U.S.A. 
Eng.  Pat.  27.960.  Nov.  30,  1909. 

.Sf.f.  U.S.  Pal.  941.454  of  1909  ;  this  J..  1910.  n.  Reference 
is  directed  in  pursuance  of  Sect.  7.  Sub-sect.  4.  of  the 
Patent.,  »nd  Designs  Act.  1907,  to  Eng  Pats.  935  of  1867 
and  6738  of  1902.— T.  F.  B. 


Coke  furnace.     \V.  Mueller,   Diisseldorf.  Germany.     U.S. 

Pat.  971.137.  Sept.  27.  1910. 
See  Ft.  Pat.  407.835  of  1909  :  this  J..  1910.  017.—  T.  F.  B. 

Coke-oven  gases  :   Apparatus  for  removing  tar  from  hot . 

Solvay  et  CSe.     Fr.  Pat,  414.035.  March  25,  1910. 
See  U.S.  Pat.  963.401  of  1910  ;  this  J.,  1910.  936.— T.  F.  B. 

Cases  ;  Process  for  extracting  tar  and  tar  compounds 
from- — .  VV.  Feld.  Fr.  Pat.  414.792.  April  13,  1910. 
Under  Int.  Conv..  April  14.  1909. 

See  U.S.  Pat.  965,147  of  1910  ;  this  J.,  1910,  999.— T.  F.  B. 

Combustible  gases  containing  carbon  dioxide  ;  Process  and 

apparatus  for  enriching .      H.  L.  Dohertv.      Fr.  Pat. 

414.164.  March  26,  1910.     Under  Int.  Conv'.,  March  31, 
1909. 

See  U.S.  Pat.  964.901  of  1910  ;  this  J..  1910.  998.— T.  F.  B. 

Gas  washers.     S.  G.  Merrick.  Philadelphia.  U.S.A.     Eng. 
Pat,  342.  Jan.  6.  1910. 

See  Ft.  Pat.  411.449  of  1910  ;  this  ,T.,  1910,  935.— T.  F.  B. 

Blast-furnace  and  other  gases  ;    Process  for  purifying . 

F.    Sepulchre.    Liege,    Belgium.     U.S.    Pat.    970,654, 
Sept.  20,  1910. 

See  Eng.  Pat.  254  of  1908  ;  this  J.,  1908,  677.— T.  F.  B. 

Residues  of  mineral  oil  and  tar  ;   Process  of  separating  solid 

hydrocarbons  from .     J.  Tanne,  Rozniatou,  Galieia, 

and  G.  Oberlander.  Berlin.      Eng.  Pat,  27.116,  Nov.  22, 
1909. 

See  Ft.  Pat.  409,516  of  1909  ;  this  J.,  1910.  747.— T.  F.  B. 

Ammonium  sulphate  direct  from    coke-oven    or  retort    gas. 
Eng.  Pat,  4473.    See  VII. 


nB.— DESTRUCTIVE  DISTILLATION  ; 
HEATING;  LIGHTING. 

Patents. 

Retort  furnaces  for  the  destructive  distillation  of  coal.     C.  B. 
Tully,  London.     Eng.  Pat.  20,592,  Sept.  8,  1909. 

In  order  to  prevent  overheating  and  to  attain  an  even 
temperature  in  vertical  retorts,  the  fire-gases  from  the 
combustion  chamber,  which  is  placed  over  the  furnace, 
and,  with  the  latter,  between  two  rows  of  retorts,  are  caused 
to  pass  between  walls  of  refractory  material  before 
reaching  the  retort  chamber  proper.  The  refractory 
walls  absorb  part  of  the  heat  of  the  gases  and  communicate 
it  to  the  setting,  and  the  partially  cooled  gas  keeps  the 
retorts  at  an  even  temperature.  The  regular  and  evenly 
distributed  heating  of  the  retorts  is  further  assisted  by 
dividing  the  vertical  flues  by  horizontal  cross  walls. 

— W.  H.  C. 

Distilling  coal.  J.  W.  Aylsworth,  East  Orange,  and  F.  L. 
Dyer.  Montclair,  N.J.  U.S.  Pat.  970,364,  Sept.  13, 
1910. 
Smoke-producing  constituents  are  removed  from  coal  by 
causing  it  to  pass  at  a  definite  rate  through  a  distilling- 
chamber  and  at  the  same  time  passing  a  rapid  current  of 
inert  gas  from  previously  distilled  coal  through  the  appara- 
tus in  the  same  direction.  Before  entering  the  distilling 
zone  of  the  apparatus,  the  gas  is  heated  so  that  the  tem- 
perature of  the  coal  is  raised  to  between  550°  and  800°  F. 
The  gas  and  other  volatile  products  given  off  from  the 
coal  are  carried  away  b\  t  he  st  ream  of  gas,  and  after  separa- 
ting the  vapours  by  cooling,  the  gas  is  divided  into 
two  portions,  one  of  which  is  used  to  pass  through  the 
apparatus  and  the  other  is  used  in  any  desired  way. 
**  — W.  H.  ( '. 
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Distillation  tjti*,<  from  coal  :  Proa  entering  cyanogen 

mill  ammonia  a*  <<  solid  •"///  from  '"/  washing  them 

directly    wilh    acids  or    acid    liqvors,  K.     Burkhel 
Ger.  Pat,  226,401,   Feb.  9,   1009. 

Is  the  usual  process  tor  thi    recovery   ol  from 

coal  km   bj    me  mis  of  iron  compounds,   the  amn nun 

yanide  solution  from  the  cyanogen  waal ntain 

iderable  quantity  ol  ammonia,  and  on  the  other  hand, 
the  oondensed  ammoniacal  liquor  contains  s  con  iderable 

•lint  hi  it  %  ol  cyanogen.     According  to  the  present  i 

tin-  In | in T  from  the  i  yanogen  washers  is  mixed  witn  excess 
of  an  iron  sail  and  introduced  int<»  the  distilling  apparatiu 
in  which  the  ammoniacal  lienor  is  heated  with  null,   ol 

lime.     The   iron    salt     fixes    the    cyanogen   com] ids, 

which  are  com  erted  by  the  lime  into  calcium  forrocyanide. 
When  the  distillation  gases  or  air  are  passed  through 
the  ammoniacal  liquor,  a  column  apparatus  is  used,  tin- 
upper  portion  serving  as  a  cyanogen  washer,  and  the  lowei 
portion  for  drii  ing  "if  the  ammonia  (to  be  converted  into 
ammonium  salts  by  the  "  direct  "  process)  and  converting 
tlw  cyanogen  oompounds  Lata  calcium  ferroi  yanide.      \.  8. 

Il'ixx/  :    Process  of  separating  tin   products  of  the  destructive 

distillation  of .    T.  H.  Kennedy  and  F.  J.  Heckel, 

Bradford,  Pa,     O.S.  Pat  969,636,  Sept.  6,  1910. 

Tin;  residual  tar  and  oils  obtained  in  wood  distillation, 

after    tin-    distillation    of    the    py  roliuneoiis    and     liquor. 

are  heated  in  presence  of  water  [eg.,  live  steam  is  blown 
into  them  under  pressure),  the  aqueous  liquor  is  distilled, 
and  the  oils  are  separated  from  the  distillate,  which  is  then 
added  to  the  pyrolinncous  aeid  liquor;  the  tarry  lesidue 
obtained  from  the  first  distillation  of  the  raw  tais  ~.  parated 
from  the  pj  rohgneoufl  acid  liquor,  before  the  distillation  of 
the  liquor,  is  also  treated  with  steam  under  pressure, 
the  aqueous  liquor  is  distilled,  and  the  distillate  freed  from 
oils  and  added  to  the  other  mixed  aqueous  liquors,  which 
are  then  treated  in  the  usual  manner  to  recovei  methyl 
alcohol  and  prey  acetate. — T.  F.  B. 

Thorium   nitrate;    Preparation   of   i>ure for   use    m 

incandescence  gas  lighting.  Dr.  Kreidl  und  Heller. 
Fr.  Pat.  414,403,  April  4.  1910. 
Tuk  thorium  compound  is  converted  into  the  salt  of  an 
organic  derivative  of  sulphuric  acid,  for  example,  ethyl- 
sulphuric  acid,  and  this  salt  is  purified  by  fractional 
crystallisation.  The  differences  in  solubilities  of  theethyl- 
sulphates  of  thorium  and  its  impurities  are  greater  than  in 
the  ease  of  the  sulphates.  The  pure  ethyl-sulph.it.  i 
converted  into  hydroxide,  and  finally  into  nitrate,  and  it 
is  stated  that  a  small  admixture  of  the  ethyl  sulphate 
with  the  nitrate  is  of  advantage  since  it  gives  a  bulky 
oxide   on   calcination. — A.  T.  L. 

Incandescence  mantles ;  Manufacture  of .     L.  Fontaine 

and  L.  Cossard.  Fr.  Pat.  414,700.  June  24,  1909. 
The  fabric,  impregnated  with  the  usual  solution  "f  thorium 
and  cerium  nitrates,  is  dried  rapidly  at  50  C,  and  then 
treated  in  a  closed  vessel  with  a  Lias  containing  ozone,  in 
order  to  convert  the  nitrates  into  oxides  without  the  use 
of  heat.     The  mantles  are  finally  incinerated. — A.  T.  L. 

Filaments  for  ineandesc  net  lamps  .    Manufacture  of . 

The    Westinghouse    Metal    Filament    Lamp   Co.,    Ltd. 

Fr,    Pat.    411.lVi7.    .Mar.    30.    1010.      I'nd.  r    Int.    Conv., 

Mar.    31,    1009, 
For  the  manufacture  of  continuous  filaments  of  tungsten, 
a  filament  is  squirted  from  an  orifice  in  the  usual  way,  but 
instead  nt   being  cut   into  length*  fur  further  treatment, 
it    is    passed    continuously   through   the   apparatus,    I.,  m 
dried,     carbonised,     heated     to     successive!]     increasing 
temperatures   in   a    non-oxidising   atmosphere   and    finally 
wound  on  a  drum.     The  squirting  jet  is  at  the  ape- 
conical  hood,  bolow  which  a  Has  jet  is  placed  bo  that 
filament    is    dried    as    it    descends.      The    dried    filament 
rests  in  a  funnel  from  which  it  is  drawn  through  a  closed 
chamber   tilled    with   a   suitable   gaa     On    entering   this 
chamber,  the  filament  is  carbonised  by  passing  through 
the  axis  of  an  electrically  heated  coil.     The  carbonised 


til.. n  |  i  l    pa     .  •    ,1., unwind      lliiouyh 

■ paratehj  to  ■  urn  at,  io  that  the 

portion    ol  the  filament   bctwi  ■  i 

minals  in.   heated  t..  mi  1 1    rivelj  inoreaaing  t.  mperatun 

l  in   .    i in .d  ■  oppi  i   plates,  each 

having  a    mall  orifice  in  which  a  drop  "t  iutj  i-  held 

l,\   it.  mrfaco  tension.     The  filament   panes  through  the 

.  drops,, t roury,  audi,  nmil  i  tent 

is  adopt.  .1  foi  tin  pa    age  •.(  the  filament  into  and  out  of 

V  T.  I.. 

.In-    lamp    electrodes    with    ligl 
Q(  bi  Sit  mens  and  Co.     Fr.  Pat.  414,707,  April  11,  1910 

I'n.l.-i    Int.   Conv.,    M.\     II.    I 

Tiik  substances  added  t..  the  electrode*  are  compound!  or 

mixtun  -  of  one  ... of  the  i  •  arth 

metals,   oerium,   lanthanum,  didymium  and    zirconium, 

and  one  '.    ol   the  oxides  ol  oaloium,  barium  and 

Btrontium,     Foi    example,   a    mixture   npound   of 

lime  and  cerium  peroxide  ma;  be  used,  and  the  addition  ol 

a  fluorine  compound,  such   as   tlourspai.  i-   ret     n. men. led. 
'  —A.  T.  I.. 

Mantles  for  incandescent  lighting,    Wanufactun  of  . 

W.    M.   Still   and    A.    G.    Adamson.      Fr.    Pat    414,080, 

l  .  i.    28,  1910 
SekKicj    Pat.  25,649 ol  1908;  thisJ..  1910,480.— T.  K.  Ii. 

Condensing  the  products  trow  On  distillation  of  wood  <n 
blast  i  I  directly  with  wood,     Fr.  Pat.  414,614 

Set   x 

Ammonia  saturator  and  method  "I  recovering  ammonia 
from  coal  gases  and  the  like,  D.8.  Pats.  969,906  and 
969,907,     Set    VII. 

Pyrophorii   alloy*.     Fr.  Pat.  414.U57.     8ei    X. 


III.-TAR  AND  TAR   PRODUCTS. 

Coal  tar  ;  Some  constitut  nts  of .     17.  Isopropyllx  na  M 

,., ).  G.  Schulti  and  A.  Siekely.  Ber..  19in.  43. 
2517—2521. 
Tut'  mixture  of  sulphonic  acids  from  the  mesitylene 
,,  .  .:  n  (aee  this  J.,  1909,  1188)  was  decomposed  by 
mean-  of  superheated  steam,  and  the  hydrocarbons 
obtained  were  repeatedly  fractionated  ;  about  3ti  per  cent. 
of  the  total  quantity  distilled  up  to  161  C.  Intheportion 
distilling  between  150  and  161°  C,  isopropylbenzene 
(cumene)  was  detected  bj  the  production  of  its  liquid 
mononitro-derivative,  from  which  the  amino-derivative  and 
p-nitrobensoio  acid  were  prepared.  The  same  hydro- 
carbon  was  also  detected  in  the  portion  distilling  between 
160  and  166°  C  by  converting  it  Uitoitesulpbainide.— A-8. 

a-Purocresol ;      Constitution     of     .     F.      Zmcrzlikar. 

Uonatab,  Chem.,  1910,  31.  897    902. 

Of  the  tin. »    subetai ntained   in   the   lael    fraction 

in  the  distillation  of  crude  i  arbolic  acid,  via.  :  "-.  £■,  and 
y.pyrocresoL  the  author  has  investigated  the  first,  and 
findsthat  on  Fusion  of  th.  ibtained  bj  theaction 

0|  chromic  acid  md  3  bydroxj   I  methylnensene- 

i     trboxylic     acid  d.     The  is, 

thi  refore,  that  the  "  oxide     is4:  4'-dimcthylxanthone  and 
he  original  o-pyrocreeol  is  4  :  4^dimethylxan1 

Solubilities    of   organ  '■" 

contribution  to  the  theory  of  solubility.     1>.  lyrer.     Chem. 
t     ,.-..  1910,  97.  177s     1788. 
In  the  curse  of  an  investigation  as  to  the  effect  of  the 
concentration  of  the  solvent  on  the  solubility  of  a  substance, 
accurate  determinations   were   made  of  the  solubility   of 
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[dot.  31.   1910. 


anthraquinone  in  beniene  (I.)  ami  in  chloroform  (II.),  of 
anthracene  in  benzene  (III.),  and  it  phcnanthraquinone 
in  benzene  l\ '.  |  and  in  ethyl  acetate  (V.).  The  results  are 
shown  in  the  following  table,  the  figures  representing 
iirms.  of  substance  per  lo*1  grins,  of  Bolvent. 


0 

0-110 

0-605 

10 

0-178 

0-437 

0-412 

0-51S 

I.". 

— 

— 



"■471 

— 

20 

0-256 

0-605 

1-48 

0-626 

30 

0-780 

0-7    - 

0-770 

40 

0-495 

e-'.<'.'4 

2- 7  s 

1-032 

0-995 

50 

0-700 

1-256 

3-75 

1-354 

1-292 

55 

— 

1-415 

— 

— 

1-457 

60 

0-974 

1-577 

5-14 

1-760 

1-840 

85 

— 

— 

— 

— 

1-902 

70 

— 

7-uo 

J--; 

2-215 

73 

— 

— 

8-35 

— 

2-515 

80 

1775 

— 

3-770 

— 

-A.  8. 


Patents. 


Coal  tar  ;    Process  for  obtaining  mineral  fat  or  grease  from 

.     S.  J.  Sauvageot,  Chaumont,  Frame.     Eng.  Pat. 

442.  .Jan.  7.   L910.      Dnder  Int.  Com..  Jan.  20,  1909. 

See  Fr.  Pat.  399,359  of  1909  :  this  J.,  1909,  932.— T.  F.  B. 

Derivatives  \thio-ethers]  <//  tin  anthraquinont  series  :  Manu- 
facture of .     P.  A.  Newton,  London.     From  Farben- 

fabr.    vorm.    F.    Baver   unci   Co.,    Elberfeld.    Germany. 
Eng.  Pat.  29.1*1.  Dec.  13.  1909. 

See  Fr.  Pat.  410.152  of  1909  :  this  J.,  1910.  809.— T.  F.  B. 


IV.— COLOURING  MATTERS  AND  DYES. 

Aniliru  .     Oxidation    of .     R.    YVillstatter    and    R. 

Majima.      Ber..  1910.  43,  2588—2593. 

The  authors  have  studied  tin-  ortho-condensation  of  aniline 
by  means  of  oxidising  agents  in  the  absence  of  catalyst-. 
With  ferri<-  chloride  is  produced  a  mixture  of  Aniline 
Klack  and  dianihnoquinone  which,  on  reduction,  yields 
anilinoqninol, 


lie 


nil 
NHC8H5 


ami  this,  on  oxidation  furnishes  anilinoquinone.  The 
latter  crystallises  in  bronze-brown  rhombic  plates.  The 
powder  has  a  dark  Bordeaux  '"lour.  The  solutions  are 
intense  red  with  a  tinge  of  violet  and  brown  and  the 
solution  in  sulphuric  acid  is  red  violet.  The  substance 
melt-  at  117  lis  i.  T|„.  product  obtained  by  Caro 
by  oxidising  aniline  with  potassium  persulphate  is  probably 
a  dianilinoquinonemonoimine. — J.  C.  C. 

Bhodonin  luted  .   mnl  tlieir   aldehydt    con- 

Uion    products.     <  >.     Antulich.     Monatsh.     (hem., 
1910,  31.  891     895. 


/  /.  Lnisidylrhodanine,  I  II  ,-«>-<  ,  ll,\ 


; 


CSS 


CO-CH, 

i-  prepared  by  tie   action  o)  ethyl  monochloroacetate  on 
ammonium    /j-»iiisidyldithioeai  hamate.      It    forms    leaflets 
of  a   Naples   yellow   colour   and   readily  condenses   with 
in  glacial  solution.     <>t  the  various 

aldehyde  condensation  prod  I     3-dimethyl-p- 

i  obenzylidene  v-p-anisidyli  bodanine, 

I  S-S 


I  II  ,0-t    II,  -X 


CO-C:  <  Hi  ..11,-Nn  I!    ,. 


forms  orange  red  platelets  which  have  a  strong  affinity  for 
animal  fibres. — J.  C.  C. 


Auxoehromes.     E.  NfoeHing.     Chem.-Zeit.,  1910.  34.  1016— 

1017. 
The  author  adduces  examples  showing  that  in  addition 
to  those  groups  which  arc  usually  recognised  a-  auxo 
chromes,  the  arid  groups  picrylamine,  C,H,(NO,)a-NH- 
linitrophenylamiiie.  C,H ,.{  M  »,)  ,-N'H'.  and  probably 
also  nitrop'heuvlamitie.  C,H4(NO,)-NH-  hydro xylamine, 
■NH"OH,  and  hydrazine, •NH-NH„  act  in  this  capacity. 
The  'iu ■  ,■  i  i-  made  that  a  compouml  containing  a 
hydroxylamino-group  in  the  ortho  position  with  respeol 
to  a  hydroxy]  group  might  be  a  mordant  dyestuff.  The 
1  :  :i-  and  1  :  4-hydrazines  of  tetramethyldiaminotriphenyl- 
methane  cannot  be  directlj  oxidised  but  their  hydrasones, 

ixample,   j  nit  ,i  ,N-c„ll  ,|  ,.cH-c,,H1-XH-X  :  CH-C„H„ 

readily  yield  the  corresponding  carbinols,  of  which  the  salts 
of  the  pars  i  lye  blue  and  those  of  the  mcta  series 
green. — J.  C  C. 

Patents. 

1  a  lit/ 1. if  r  it «  ;  Manufacture  ofhalogt  n  derivatives  of  the , 

and  a'  intermedial!  products.  J.  Y.  Johnson.  London. 
From  Badische  Anilin  und  Soda  Fabrik.  Ludwigshalen 
on  Rhine,  Germany.  Eng.  Pat.  22,714,  Oct.  5,  1908. 
See  Ft.  Pat.  412,642  of  1910;  this  J.,  1910.  1003.  The 
-alts  of  the  halogenated  dehydro-indigos  are  converted 
into  the  corresponding  halogen-indigos  by  treatment. 
with  alkaline  or  acid  reducing  agents:  5.5'.7- 
tiil).- mio-7'  a!  >:■  >-i )  ligo,  obtained  in  this  manner,  is 
claimed  as  a  now  product. — T.  F.  B. 

Indigoid  colouring  matters  of  the  anthracene  series  ;   Manu- 
facture   of   .     Kalle   und    Co.,    A.-G.,    Biebrich   on 

Rhine;  Germany.  Eng.  Pat.  3206,  Feb.  9,  1910.  Under 
Int.  Conv.,  Feb.  17,  1909. 
By  condensing  n-anthrol  or  a  substitution  product  with 
an  n-isatin  derivative  or  a  2  dihalogen-3-oxy-(l)- 
thionaphthene,  vat  dyestuffs  are  obtained  which  are 
fast  towards  alkali  and  have  good  affinity  for  the  fibre. 
The  dyestuff  from  a-anthrol  and  a-isatinanilide  dyes 
deep  blue  shades  from  the  vat.  which  become  some- 
what redder  on  soaping.  If  the  anthrol  is  replaced 
by  1.5-  or  1.8-dihydroxyanthracene  (using  one  mol.  of 
this  to  two  mols.  of  the  isatin  or  oxythionaphthene), 
similar  products  are  obtained. — T.  P.  B. 

Azo  dyestuffs  containing  n  carbazoh    nucleus;    Process  for 

making- — .     Kalle' und  Co.,  A.-G.     Fr.  Pat.  414.523, 
April  6,   1910.      Under  Int.  Conv..  April  13.   1909.  and 

Feb.    14.    1910. 

See  Eng.  Pat.  8127  of  1910;  this  J..  1910.  1051.  The 
2.8.6-aminonaphtholsulphonii  acid  may  be  used  in  place 
ol   the  2.6.7-acid.— T.  F.  B. 

Disazo    dyestuff,      Manufacture    of   n    substantive     . 

\.  G.  Bloxam,  London.  From  (hem.  Fabr.  Griesheim- 
Elektron,  Frankfort  on  Maine.  Germany.  Eng.  Pat. 
15.391.  June  27,  1910. 
When  tetrazotised  toluylenedianiinesulphonic  acid 
(OH.,  :  XII  .:  soil  :  XII ..  1:2:4:6)  is  combined  with 
two  molecular  proportions  of  2.5.7-aminonaphtholsiil- 
phonic  aeid  in  acid  solution,  a  disazo  dyestuff  is  obtained, 
which  dyes  eotton  orange  shades ;  these  may  be  developed 
on  the  fibre,  by  means  of  diazotised  p-nitraniline,  produc- 
ing vivid  Bordeaux  red  shades,  very  fast  to  washing,  and 
which  furnish  good  white  discharges. — T.  F.  B. 

Disazo   dyestuffi       Manufacture   of  yellow  .     A.    G. 

Bloxam,  London.  From  Chem.  Fabr.  Griesheim- 
Elektron,  Frankfort  on  the  Maine.  Germany.  Eng.  Pat. 
10,331,  April  27.  1910. 
Disazo  dyestuffs  dyeing  wool  in  yellow  shades,  which  do 
not  bleed  on  to  white  wool  or  cotton,  arc  prepared  by  com- 
bining the  tetrazo-i  ompound  of  m-tolidine  or  of  m-dichloro- 
benzidine  with  two  molecular  proportions  of  1-sulphoaryl- 

3-methyl-5  pyrazol (where     aryl  "  is  limited  to  phenyl. 

its  homologues  and  chlorine  substitution  products  of  phenyl 
or  its  homologues)  or  with  one  molecular  proportion  of 
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tin-,  pyrazolone  derivative  and  one  "i  a tho  )> \ •  It . ■  v \ 

oarboxylic  acid  of  the  benzene  series  foi  example,  tlicyuo 
acid.    J.  C.  C. 

hran  m   com  \                       ■  ■■'   ,  ■•  ■  am  . 

F.  Kacer,   Mannheim,    V    igoor  to   Badische  Inilin  und 

Fabrik,     Ludwigshafen     on      Rhine,  Germany. 
I    S    Pat  970,340,  Si  pt.    13,   1910. 

W'iiks  2.2  dimethyl  Ll'-dianthraqninonylaminein  treated 
with  a  suitable  redui  ing  agent,  Buch  b  all  tlini  I  ydroaul 
phite  solution,  il  is  converted  into  a  leuco  compound, 
which,  when  applied  to  the  fibre  and  oxidised,  produces 
fast,  clear,  pink  shades  unaffected  i>\  dilute  caustio  -...la. 

■odium  hypochlorite,  or  dilute  hydrochlorii litrie  acid. 

T.  I'.  B. 

Anthraeem  writs,   A  >ftht   , 

new  dyestuffs  derived  from  them,  and  their  applicat 
dyeing  and  printing.     BadiBohe  Anilin  and  Soda  Fabrilr. 
First  Addition,  dated  April  -.  1910  (1  ndei   Inl    Con  v., 
Feb.  11.  1910),  to   It.  Pat  408,787,  Nov.  9,  1909  (this 
J..  1910,  621), 

'l"ii  k  dyeetuffs  described  in  the  chief  patent,  when  halo 
.ted.  particularly  brominated,  give  new  vat  dyestuffs, 
the  shades  of  which  are  brighter  and  redder  than  the 
original  dyeetuffs.  The  effect  is  the  same  if  the  conden- 
sation products  prepared  from  anthraquinonc  halogen 
derivativea  and  tniosalicylic  or  anthranilic  acid  are  bro- 
minated  and  the  subsequent  condensation  afterw  ird 
carried  out.  — J.  C  C 

Vol  dyestuffs  .    Production  .</  red  .     Badische  Anilin 

and  Soda  Fabrik.  Fifth  Addition,  dated  Vpril  2,  1910 
(Under  Int.  I  onv.,  Oct.  9,  1909,  and  Jan.  26,  1910)  to 
I-  Pat  366,920,  May  4.  1906  (this  J..  1906,979; 
1907,  960 ;    1908,   1016;    L910,  267). 

Dtosyi  ns  similar  to  those  deei  ribed  in  the  Fourth  Addi- 
lion  (this  J.,  1910,  267)  can  I"-  obtained  bj  ■■  ing,  instead 
of  tin-  halogenated  ketone-  therein  mentioned,  halogenated 
derivatives  of  fluorenoni  or  of  diphenylmethane.  The 
substances  given  in  the  examples  are  mono-  and  di-bromo 
and  dichloro-Suorenone  and  4 : 4'-dicblorodiphenyl 
tin  thane. — J.  C.  < '. 

Vat    dyestuffs;     Manufaeiurt     of    brominated  0. 

Imrav.  London.  From  Soc.  them.  bad.  in  Basle, 
Switzerland.     Eng.   Pat  6351,  Mar.   14.   1910. 

In  continuing  the  -tud\  of  the  process  described  |>re\  iously 
(this  J.,  1<M>7.  1194  :  1908,  71),  il  is  found  thai  bromination 
of  the  dyeetuffs  of  the  thioindigo  or  indirubin  aeries  can 
also  advantageous!)  be  effected  under  pressure.  The 
dyeetuffs  are  heated  with  bromine  in  presence  or  abt 
of  a  diluent,  and  of  a  carrier  of  bromine.  The  product 
thus  obtained  from  thioindigo  (a  mixture  ol  tri  and  tetra- 
bromotbioindigo)  dyes  cotton  in  violet  red  -had.-  which 
are  fast  to  washing,  light  and  .-team.  The  dyeings  on  wool 
are  fast  to  fulling.  Thi  highlj  brominated  derivatives 
of  the  condensation  product  of  n-isatinanilide  and  3-oxy-l- 
thionaphthene  dye  cotton  in  blue  -had.  -  and  the  hexa- 
hromo-derivative  of  indirubin  gives  violet  lints.  -J.  C.  C. 

Vat  dyeetuffs  ;    Halogenated dyeing  likt   indigo. 

pour  llnd.  China,  a  Bale.  Seventh  Addition,  dated 
dune  19,   1909,  t..   Fr.   Pat.  372,627,   Dec.    17.   1906. 

l'\  i.-n  Ft-  producing  similar  ahadi  -  to  those  described  in 
the  First  Additi  f.,   1907,   113S    are  obt  lined  by 

halogenating  nitro-,  amino-  or  acidylamino-derivativea  oi 
indirubin  instead  of  the  lattet  itself.  Nitroindirubin  is 
prepared    by   condensing  with    indoxyl;     on 

redui  I  rives    the   correspond]!  itive. 

halogenation   (best    bj    bromine)  is  effected  as  pre- 
viously described.  -  J.  C.  C. 

Vat  dyeetuffs  .    Production  >■/  new  v        pour  l'lnd. 

(him.    a    Bain.     Fr.    Pat.    414,043,    dun.-    '.'.    1909. 

Nv '.  vat  dyestuffs  are  obtained  bj  condensit  iiva- 

tdvea  of  o-carboxyphenylthioglycollic  acid  with  isatin  oi 
it-  homologues,  oi  substitution  product  .  reducing  the  pn 
duets,  and.  after  acetylation  il   necessary,   treating  with 
halogens.     The  nitrocompound-  may  also  be  halogenated 


and  )ub  -  qui  ntlj   reduc.  d.    Thi  thus  obts 

dv.   In  tli  i    ..tton  iii  brownish  yellow  to  brownish 

Violet  III 

-./   dyt  fluff  — . 

i-orm    I     Bayei   i  i    ■      Third    Addition, 

dated  \|.nin.  1910  (Undei  Inl  Conv.,  Vpril  22,  1909) 
to  Fr.  Pat  400,663,  Mar.  10,  1909  thi  J  .  1909,  1029  ; 
1910,   81,    ll' 

Ii  the  aminoanthrimii  ubstituted  foi  the  amino- 
anthraquinonee  ment  ioned  in  i  bi  chiel  pati  nl  thi  p 
of  bei  ■  lat  ion  givi  '  nil  a  It  bough  i  he 
aminoanthrinrides  themsi  Ives  do  not,  a*  a  rule,  dye  from 
the  val  \  table  i-  given  showing  tin-  shades  produced  by 
the  benzoylated  aminoanthrimides.  The  lattei  are  pro- 
duced   by    o lensing    an    aminoanthraquinonc    with    ■ 

chloroanthraquinone,  nitrating,  and  reducing  the  product, 
or  by  condensing  an  aminonitroanthraqtunone  with  a 
ohloroanthraquinonc  and  subsequent    reduction.     J.  C.  C. 

ai  .,,..  j  .    Production  of  dyt  fluffs  oj  thi 
../  their  leuco-compounds.      Fabr.  de  Couleurs  d' Aniline 
et  d'Extraits,  ci-dev.     J.   R,  Geigy.     Fr.  Pat     ill.:;".*.. 
June  16,  1909. 
Galloi  ^  wi\>  -  are  prepared  bj  condensing  nitrosomethyl- 
ethylaniline  (instead  ol  tutrosodimethylanuine)  with  gallic 
acid,  its  methyl  ethei  or  with  gallamic  acid.     The  dyestuffs 
produced  are  bluet  and  more  soluble  than  those  prep 
from  nitrosodimethylaniline.-    J.  C.  C, 

"  '  P.  A. 

Newton.   London.      From    Farbenfabr.   \ i.    I' 

und  Co.,  Elbcrfeld,  Germany.  Eng,  Pat  26,344, 
Nov.  13,  1909.  Addition  to  Eng.  Pat.  7820,  \pnl  1. 
1909. 

Si  i    Addition  ol  Nov.  22,  1909,  to  Fr.  Pat.  402,646  ol  1909  ; 

thia  J.,  1910,  686.— T.  I'.  B. 

I  a   ■!■>  stuffs,      '/•"  of  .     P.    A.    Newton, 

London.     From   Farbenfabr.  vorm.   I 

Elberfeld,  Germany.     Eng.  Pat  28.716,  De     -    I 

I'm.  110,116 ol  1909;   thia  J.,  1910,  B09       I    I     B 

Colouring  matter  lot  Manufi 

of  .      P.    A.    Newton,    London.      From    Fat '  - 

vorm.  I'.  Bayei  und  Co.,  Elberfeld,  Germany.  Eng. 
Pat   932,  Jan.  L3,  1910. 

Pat.  41 1,938  of  1910;  this  J.,  1910, 1002.     T.  F.  B. 

ye.     A.    Blank    and    \V.    Bergdolt,    Leverku 
Vssignors   to    Farbenfabr.    vorm.    F.    Bayer    und   Co., 
Elberfeld,  Germany.     U.S.  Pat  971,111,  Sept.  27,  1910. 
Fr.  Pat.  411,325  ol  1910;  this  J.,  1910,938.     T.  F.  B. 

I      dyi  Huffs  .    Proa  -■   \o\   produt  ing  .      Fi 

..,,„.  F.  Bayei  und  '  o.  Fr.  Pat.  II  L294,  .Mar.  h  II. 
1910.     Onder  Int.  Conv.,  Maj   17,  I 

Em     Pat.  12,205  ol  1909  ;  this  J.,  1910,  554.      I    I     B. 

Vat   dyestuffs   of   thi    anthi 

I" "it    I  In. lu-tric 
Chimique  B  Switzerland.      Eni 

133,  .1   ,    ::.  1910.     Cnd( .    Int.  Conv.,  Jan.    I.   1909. 

i    P  !.  107  :  thi-. I..  1910,  182.— T.  I 

P    - 
in  I'Industrii  Chimique  a  Bale.      Fr.  Pat.  414,046, 
June  9,   1909. 

i  i,3H  ol  190  1910,  621.     T.  I 

Colouring  matters  of  tht    -  Manufaet 

„/   .     .1.    V.    Johnson,    London.     From    B. 

Anilin    und    Soda     Fahrik.    Lndwigshafen    on    Rhine, 
lany.     Eng.  Pat.  3002,  Fi  b.  7.  1910 
Vdditionof  Feb.  21,  1910,  to  Fr.  Fat.  :■: ■■-      !         »  9  ; 
i  .   1910,  1099.— T.  F.  B. 
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Vat  [anthracene ]  dye  and  process  of  making  same,     R.  Bohn. 

Mannheim,  A— jgmw  to  Badische  Anilin  and  Soda  Fabrik. 

Ludwigshafen  on  Rhino.  Germany.     U.S.  Pat.  970.87S. 
3D,   1910. 
See  Fr.  Pat.  409.381  of  1909  ;  this  J..  1910.  686.— T.  F.  B. 

Sulphide   dyesttiffs  .     Process    for   producing   brown  . 

Chem.    Fabr.    Grieeheim-Elektron.     Fr. '  Pat.    414.062. 
Kb.   12,   1910. 

See  Eng.  Pat.  2627  of  1910  ;    this  J..  1910.  412.— T.  F.  B. 

Dibromo-isatin  ;    Process  for  making .      Kalle  und  I 

A.-G.     Fr.  Pat.  414.820.  April  14.  1910. 
See  Eng.  Pat.  8239  of  1910  ;   this  J..  1910,  939.— T.  F.  13. 

ilonoazo  dyestuffs  ;   Process  for  producing  chrome-mordant 
— .       Act. -Us.    f.    Anilinfabr.      Fr.    Pat.    414,701. 
June  24.   1909. 
See  Eng.  Pat.  13,917  of  1909  ;  this  J..  1910.  267.— T.  F.  B. 

Yellow  lakes.     U.S.  Pats.  970,072  and  970.073.     See  XIII. 

Bed    lakes    [jrom    azo    dyestnffs].     Addition    to    Ft.    Pat. 
297,330.     See  XIII. 
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«SiM'  /     Comparative   iniestigation    of  the   composition   and 

structure  of  different  kinds  of  .     A'.     Mono-amino 

acids  of  the  cocoon  of  the  Italian  silk-worm.  G.  Roose. 
Z.  physiol.  Chem.,  1910,  68,  273 — 274. 
The  cocoons,  which  contained  28  per  cent,  of  seriein,  were 
examined  in  the  usual  way.  the  results  of  hydrolysis 
calculated  upon  the  ash-free  substance  (ash  =  1-9  per  cent.) 
being  as  follows  :— Glycocoll.  33-5  ;  alanine,  20.0  ;  leucine.. 
0-75;  serine.  1-9;  aspartic  acid,  1-0;  glutamic  acid. 
0-25;  phenylalanine,  1-2;  tyrosine.  90;  and  proline, 
0-8  per  cent.— (  .  A.  ML 

Silk  ;    Comparative   investigation   of  the   composition  and 

uri  of  different  kinds  of .     XI.     Mono-amino- 

acids  of  the  cocoon  of  the  Japanesi  silkworm,  "  Haruko.,~ 
A.  Bnwa.  Z.  physiol.  them.,  1910,  68,  275—276. 
The  cocoons,  which  were  obtained  from  the  Province  of 
Mi.  ken  in  Japan,  yielded  18  per  cent,  of  seriein  and  0-4 
percent,  of  ash  (calculated  upon  the  substance  dried  at 
IW  I  .).  The  following  proportions  of  amino-acids  were 
obtained  on  hydrolysis  :— Glycocoll,  350  ;  alanine.  22-6  ; 
leucine.  0-7;  serine,  0-7 ;  aspartic  acid.  10;  glutamic 
acid.  007;  phenylalanine.  1-3;  tyrosine.  9-7;  and 
proline,  0-7  per  cent.— C.  A.  M. 

Indian  fibres  for  paper-making.    D.  Hooper.    Annual  Report, 
Indian  Museum,  Industrial  Section,  1909—1910.35 — 36. 
Sa.mi-i.es  of  different  fibrous  substances  examined  to  ascer- 
tain their  value  for  the  manufacture  of  paper,  gave  the 
following  results  : — 


Fibres. 


i  euuloae 


\y  ater. 


Ash. 


_.  per  cent,     per  cent,     per  cent. 

Coir  refuse   (Coco*  nucilera) 

bom  Malabar   27-9  io-7  32-9 

Leaves  of  Areca  catechu  from 

the  Dooars    31-9 

Hark  of  tree  (Bauhinia),  Cen- 
tral Provinces 48-4  10-5  6-6 

Stem   of  grass   <"  Elkora  "I, 

Assam   50-4  7-8  3-3 

i  bark  {A<milaria  agal- 

locha),  Assam    41-8  9-3  10-7 

Sacclii    bark,    cleaned    and 

peeled    53-1  10-2  5-2 

Sacchi  bark,  polished    55-1  9-8  6-1 

Hags,  raw  material    57-2  6-4  11-0 

Bags,  bleached  and  washed, 

2nd  stage  65-2  8-0  15-0 

Bags,  bleached  and  washed, 

3rd  stage    72-8  5-9  8-5 

Rags,  bleached  and  washed, 

4th  stage   78-7  6-4  2-3 


The  high  proportion  of  ash  and  large  amount  of  fibre 
of  dark  colour  rendered  the  coir  fibre  useless  for  paper 
making.  The  bark  fibre  and  grass  steins  were  considered 
satisfactory.  The  sacchi  bark  is  a  natural  paper  of  Assam, 
and  is  used  ill  the  pilishrd  state  as  a  writing  material. 
Twelve  kinds  of  grass  from  Kathiawar  were  also  examined, 
and  found  to  contain  from  31-8  to  43-9  per  cent,  of  cellulose 
and  4-4  to  14-5  per  cent,  of  ash. — C.  A.  M. 

u-Hydroxy-symm.-methyljurfural  and  its  relation  to  cellulose. 
E.   Erdmann.     Ber..   1910.  43,  2391—2398. 

The  author  has  prepared  ui-hydroxv-sywm.-methylfurfural 
from  the  corresponding  bromo-derivative  obtained  from 
cellulose  or  hevulose  by  Fenton  and  Goatling's  method 
(this  J.,  1899,  404;  1901,  757).  The  crude  a,-bromo- 
methylfurfural  is  dissolved  in  50  per  cent,  alcohol  and  the 
solution  is  poured  into  aqueous  silver  acetate  at  80°  C. 
The  product  is  extracted  with  ether  and  distilled  under  a 
pressure  of  0-001  mm.  Under  this  high  vacuum  the 
hydroxymethylfurfural  distils  as  a  colourless  oil  at 
66° — 72°  C.  ;  150  grms.  of  cellulose  yielded  5-5  grms.  of 
the  product.  If  the  heating  be  too  prolonged  or  severe, 
the  substance  is  converted  into  an  isomeride  which  distils 
at  110°  C  in  vacuo.  ui-Hydroxymethvlfurfnral  has  an 
odour  of  camelia.  and  gives  colour  reactions  with  amines 
and  manj'  phenols.  With  a  solution  of  1  part  of  /j-naphthyl- 
amine  in  4  parts  of  glacial  acetic  acid,  it  gives  a  charac- 
teristic yellow  colour  ;  with  an  alcoholic  solution  of  pyro- 
catechol  and  a  few  drops  of  strong  sulphuric  acid  it  gives 
a  fine  red  coloration,  changing  to  blue  on  dilution  with 
alcohol.  The  w-hydroxymethylfurfural  gives  no  charac- 
teristic derivative  with  phenylhydrazine.  but  with  an  aque- 
ous solution  of  semioxamaz.ide  it  gives  a  semioxamazone 
crystallising  in  white  needles,  m.  pt.  216°  C.  The  isomeride 
mentioned  above  is  obtained  by  heating  w-hydroxymethyl- 
furfural  with  a  solution  of  oxalic  acid  in  a  sealed  tube  at 
134°  C.  The  product  gives  the  same  colour  reactions  as  the 
original,  but  it  has  a  fainter,  odour,  and  yields  a  phenyl- 
bydrazone  crystallising  in  yellow  needles,  m.pt.  137°  C.  ; 
its  semioxamazone  does  not  melt,  but  chars  at  about 
260°  C.  The  production  of  w-hydroxymethylfurfural 
from  a  group  of  the  dextrose  constitution  may  be  formulated 
by  the  elimination  of  3  mols.  of  water.  The  isomeride 
above  described  occurs  in  appreciable  proportions  among 
the  products  of  the  destructive  distillation  of  cellulose 
(see  next  abstract) ;  it  may,  however,  be  inferred  that 
the  (u-hydroxy-derivative  is  the  primary  product,  the 
isomeride  being  formed  by  the  migration  of  the  hydroxyl 
from  the  methyl  group  to  the  ring. — J.  F.  B. 

Cellulose  :     Products    of   destructive    distillation    of   . 

E.  Erdmann  and  C.  Schaefer.     Ber..  1910.  43.  2398— 
2406. 

The  authors  have  submitted  large  quantities  of  pure  filter 
paper  to  destructive  distillation  in  a  copper  retort  in 
charges  of  1  kilo.  ;  each  distillation  occupied  2  hours. 
The  gases  collected  at  the  end  of  one  hour  contained  65-5 
vol.  per  cent,  of  carbon  monoxide.  190  of  methane  and  11-5 
of  hydrogen.  By  means  of  a  condenser  cooled  by  liquid 
air  a  small  quantity  (0-8  per  cent.)  of  a  liquid  stable  at 
the  ordinary  temperature  and  containing  acetone  was 
collected.  The  tar  amounted  to  4-7 — 50  per  cent,  of  the 
cellulose,  and  the  aqueous  distillate  to  about  42  per  cent. 
The  present  investigations  wen'  confined  to  the  examination 
of  this  "water."  The  liquid,  which  was  strongly  acid, 
was  nearly  neutralised  with  sodium  carbonate,  whereby 
products  of  a  humus  nature  were  precipitated,  and 
was  then  shaken  with  ether.  The  oily  extract,  repre- 
senting about  4-5  per  cent,  of  the  cellulose,  was  fractionated 
under  a  pressure  of  0-002  mm.  The  aqueous  residue  <  on- 
lained  an  appreciable  quantity  of  formaldehyde.  The 
first  and  second  fractions  of  the  ethereal  extract  consisted 
largely  of  furfural,  which  is  formed  in  considerable  quan- 
tities by  the  destructive  distillation  of  cellulose.  The 
third  fraction  deposited  white  crystals  which  were  identified 
as  maltol,  melting  at  160-5°  ('■•  which  gives  a  deep  violet 
coloration  with  ferric  chloride  and  which  was  first  dis- 
covered by  lirand  in  roasted  malt.  2-8  grms.  of  maltol 
were-  isolated  from  the  "  water  "  from  9  kilos,  of  cellulose, 


Vol.  \M\.    s..    :» 


i  i     \       FIBRES;  TEXTILES;  CELL!  LOSE:  PAPER 


1109 


Inn  farther  quantities  mighl  ezjsl  in  the  tar.     The  author! 

Imm  alao  obtained  maltol  by  the  destructive  distillation  ol 

stan  h.     I-'i'i»mi  the  third  fraction  wore  alto  isolated  oon 

-nl>  irable  quantities  of   the  aemioxaniazone  of   hyi 

methylfurfural.      I  In    body   was  identical  with  th<-  higher 

I >•  ■  1 1  i  ■  ■  l.'  "  isomeride  "  deaoribed  in  the  prccedi 

Th'  same  fraction  also  yielded   ,  valerolactone  which  bad 

previously    been  found  bj    Grodski  in  pyroh1 

Toe    fourth    fraction    and    residue    consisted    ol    higbrj 

oolonred  Byrupj  and  asphaltuni  Like  produ<  ts.     -I    l\  \\. 

Din  0/  tilk  peptone  m  tht  detection  of    peptolytic 
Abderhalden  and  Steinbeck.     s"    Will. 


Artificial  silk  in   Canada:  Customs  Board  of 

Trade  J.,  Oot.   13,   1910.     |T.I!.| 

Tin-:  duty  on  the  vain  of  artificial  silk  produced 
ootton  or  wood  pulp,  on  entry  into  Canada,  is  the  same 
as  tbat  leviable  one  otton  (under  Tariff  items  520  and  ">22*) 
where  the  vain  is  coarser  than  No.  40,  bul  (under  Tariff 
item  532)  for  No.  40  and  finer  yarns  there  is  no  duty,  and 
this  applies  to  silk  yarn,  as  well  aa  to  cotton,  on  importation 
Into  the  Dominion. 

Patents. 

WooUscouring  solution  fur  chunking  wool  for  mnnujiul uri . 
ate.  .1.  H.  Chambers  and  \V.  MolTatt.  London.  Eng. 
Pat.  26,821,  Nov.  3,  1909. 

The  solution  is  prepared  by  mixing  3  lb.  of  oatmeal  with 
half  a  gallon  of  water,  making  up  to  (!  gallons,  and  then 
adding  2.1  gallons  of  "  lant,"  2  gaflons  of  benzine,  1  gallon 
of  methylated  spirit,  2  lb.  of  chloroform  and  1  ounce  of 
oil  of  citronella.     K.  M. 

Wool,  hair  and  .tilk  ;    Treatment  of  animal  subtle 

as  .  to  increase  tin  ir  resistana  to  water,  heat  and 

chemical  changes.  L.  Meunier.  Lyons,  Frame.  Kng. 
Pat.  4557,  Fob.   23.   1910. 

It  is  stated  thai  an  increased  power  of  resistance  to  the 

M  tioii  of  the  agents  mentioned  is  obtained  by  subjecting 
the  materials  to  the  action  of  oxidation  products  oi  phenols. 
Wo..],  immersed  for  24 — 18  hours  in  a  1  per  1  ent.  solution 
of  quinone  and  dried,  assumes  a  violet-rose  colour;  the 
tenacity  and  elasticity  of  the  material  are  increased,  as  also 
its  power  of  resistance  to  the  destructive  action  of  water, 
In  at.  etc.,  and  its  affinity  for  dvestutfs  is  also  int  nasi  d. 

r.  M. 

Flax  :    Process  of  retting  .     P.   Riva.    Buenos    M 

U.S.  Pat.  971,076,  Sept.  27.  1910. 

Flax  is  treated  with  a  solution  of  sulphur  dioxide,  sub- 
j.  1  ud  to  a  vacuum,  and  then  submitted  to  the  action  of 
steam  under  pressure. — T.  F.  B. 

Fibre-yielding     materials  ;    Process     for     reducing    . 

G.  H.  Marshall.  Roanoke  Rapids.  N.C.  U.S.  Pat. 
071,457,  Sept.   27,  1910. 

The  materialsare  introduced  into  a  digester  together  with 
an  alkaline  solution,  and  rotated  and  submitted  to  "  mild 
steam  pressure:  the  air  and  gases  are  then  removed  from 
the  digester,  and  the  steam  pressure  is  gradually  incp 
and  finally  suddenly  reduced.  The  liquid  is  now  removed 
and  the  fibrous  materials  washed,  freed  from  water  by- 
pressure,  again  washed,  and  dried. — T.  F.  B. 

Artificial  .tilk;    Process  far  utilising  tht    refuse  fron 

manufacture  of from  cellulose.      Vereinigte   Qlanz 

stoif  Fabriken  A.  G.,  Elberfeld,  Germany.  Eng.  Pat. 
16,700,  June  30,  1910.  Onder  Int.  Conv.,  Dec.  Jo. 
1909. 

HviiKATED  cellulose  reacts  with  formic  aeid.  in  the  pre* 
of  sulphuric  aeid  or  zinc  chloride,  yielding  formic  and 
esters  of  cellulose.     A  suitable  raw  material  is  the  "  waste 


w  In.  h  1    produced  in  the  manufacture  of  any  of  the  artificial 
silks  from   cellulose.      This   wa  lived 

b\  v!i..    .'..oiniiig  with  ordinary  formic  acid  of  '10-95- 
pel  1 1  nl     trongthi  and  from  solution!  of  luit&bls  conosn 

tral  ion   l  hn  ads  or  film   of  foi  mj  Ii  ellulose  ma\  I btained 

b\   the  usual  method        1     \l 

8pini         artificial    fibres;     Apparatus    for .     (     * 

I..,  lane.     Fr.  Pal     H  1,620,  June  SI,  1909. 

1  i<  1         ■  mil mposition  is  forced  bj  means  of  a 

pump    giving   a   constant    Bow    along    a    flexible    pipe    and 

through  tin  hole    ol  s  revolving  nozzle  into  a  coagulating 
bath.     The    nozzle,    which    i^    provided    with   a    1  i  1 1  > 
devici    just    before  the   point   of  delivery,   is  rotated   by 
means  of  a  water  turbine  which  also  drives  the  pump. 
The  spinning  nozzle  is  jo  mounted  that   it  can  be  Ii 
out  of  the  coagulating  bath  without  stopping  the  mat  Ion.. 

—P.  1    1 


AcelylceUulose ;    Process  far  making  solutions  "f  and 

masses  similar  to  celluloid  therefrom.  A.  Eichengrun. 
I  1  1  Addition,  dated  March  19,  1910,  to  Fr.  Pat. 
412.797.  Jan.  20,  1910.  Under  Int.  Conv.,  April  16, 
1909. 

Tut:  solutions  of  aoetylceUnloM  prepared  aa  described  in> 
the  principal  patent  (this  .1.,  1910,  MKIf>),  arc  utilised  for 
OOting  paper,  fa  lues,  leather,  metals,  and  other  materials  ; 
if  the  coated  surfaces  are  brought  into  contact  with 
pohdied  or  nigra  • ..  ■•  I     intaees,  wnli  or  without  the  use  of 

Deal  oi  pressure,  products  with  a  brilliant  gloss  or  end ■<! 

surface  maj    be  produced. — T.  P.  B. 

Plastic   substances  ;    Process  for   making   non-inflammable 

,  and  substances  modi  suits  use,      W.  Merckena  and 

H.  B.   Manissadjian.      Kr.  Pat.  414.1179,  April  9,   1910. 

In   preparing  celluloid  substitutes  from  cellulose  acetate 

rding  to  Fr.  Pat.  413,057  (this  J.,  1910.  1101),  there 

is  difficulty   in   obtaining  concentrated    solutions  of  the 

cellulose  acetate.     It   is  now  proposed   I latitats  for 

the  acetate,  mixed  esters  of  cellulose,  derived  from  cellulose 

acetate,  which  can  be  dissolved  iii  acetone  giving  solutions 
of  up  to  7")  per  cent,  strength.  These  esters  are  combined 
with  the  esters  of  phenol,  cresols,  or  naphthols  a-  previously 
described.— T.  !■'.  B. 


Drying  wool  and  other  fibrous  materials  .  Machine  for . 

W.  McNaught.     Fr.    Pat.   414.712.    April    11.    1910 

Sk.k  Eng.  Pat.  7523  of  1909  j  this  J.,  1910,  559.— T.  F.  B. 

I, ,,',,. .//.,..   ;     Mithod   of  producing  coatings  from . 

A.  Eichengrun,  Berlin.  Eng.  Pat.  13,076,  Feb.  28, 
1910.  Under  Int.  Conv.,  April  16,  1909.  Addition  to 
Eng.  Pat.  1441  of  1910.  dated  .Ian.  26,  1909. 

Vddition   of  March   19.    1910.  to  Fr.   Pat.   412.797   of 
1910  ;  preceding.— T.  F.  B. 

<        lose;    Manufacturt  of  threads,  filaments,  strips,  and 

of .     L.    P.    Wile  'iv.    Assignor   to 

S.  Courtauld  and  Co.,  Ltd..  London.  L'.S.  Pat.  970,689, 
Sept.  20.  1910. 

Eng.  Pats.  21.4H.-.  of  1907  and  6696  of  1908;  thi~  J 
1908.   1057.-T.  F.  H. 

Cellulosic  films  :    Process  and  apparatus  lor  tht  continuous 

manufacture  of    .     E.     Brandenberger.     Fr.     Pat. 

414,518.  June  21,    19n9. 

See  Eng.  Pat.  15.190  of  1909  ;  this  J.,  1910,  147.— T.  F.  B. 

Cellulosic  films,     Machint   tor  drying .     E7  Brandcn- 

r.     Kr.  Pat.  414,694,  June  22.   1909. 

8]       Eng.  Pat.  15,281  of  1909  :  this  .1  .  1910.  83— T.  F.  B. 
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VI.-BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

ilitf   [sodiunt    tutphotylah    formaldehyde]  and  an 
A    Bin/  and  T.   Marx.       Ber.,   1910,  43.  2344— 

The    authors    find    that    rongalite    (this    J.     1910,    690 
gives    crystalline    precipitates    with     the     hydrochlorides 

tojuidinc  and  anthranilie  acid  even  in  the 
nee  of  formaldehyde.  The  reaction  probably 
■  -.Is  in  two  stages,  the  end-product  being 
R.XH.iHji>hII.NHJ;.  o-Toluidine  yields  a  mass 
of  white  crystals  melting  at  101°  -104 '  C.  The  com- 
pound reduces  indigo  carmine  on  warming.  When 
a-naphthvlamine  is  treated  with  rongalite,  naphth- 
acridine  is  formed.  The  product  obtained  from  anthranilie 
acid  consists  ol  colourless  crystals  which  melt  and  deconi- 
pose  ..t  143  C  When  hydroxylamine  hydrochloride  is 
treated  with  rongalite,  crystals  of  the  hitherto  unknown 
oxaminomethylsulphurous  acid.  HO.NH.I  H.,.O.SO,H. 
m.  pt.  191  C.  arc  obtained.  This  substance  does  not 
reduce  indigo  carmine. — J.  C.  C. 

m    cyanide.     A.    Binz 
and  T.   Man.      Ber..   1910,  43.  2350—2352. 

It  is  shown  that  when  an  indigo  vat  is  prepared  with 
rongalite  in  the  presence  of  potassium  cyanide,  the  action 
of  the  former  is  very  considerably  increased.  Potassium 
cyanide  itself  lias  no  action  in  reducing  indigo  and  it  has 
also  no  accelerating  action  when  the  vat  is  prepared  by 
means  of  benzaldehyde-sulphoxylaie.  Its  action,  in  the 
if  rongalite,  is  considered  to  be  a  catalytic  one. 

—J.  C.  C. 
Patents. 

Bteaching-starch.     A.    Holste,    Bielefeld,   Germany.     Eng. 
Pat.  30,3:10.  Dec.  29,  1909. 

Claim  is  made  for  a  mixture  of  starch  and  an  oxidising 
agent,  such  as  sodium  perborate,  or  persulphate,  to  be 
osed  in  laundry  work.  It  is  stated  that  the  active  oxygen 
is  prevented  from  escaping  by  the  glazing  of  the  starch. 
and  remains  in  contact  with  the  fibre,  which  thus  becomes 
thoroughly  bleached. — 1".  M. 

by  means  oj  tin  oxygen  of  the  air  ;  Process  of . 

P..   Holler,      Fr.    Pat.   414,821,   April   14.    1910.     Under 
Int.   Coin..  April    16,    1909. 

The  material  is  treated,  preferably  at  a  high  temperature 
and  under  pressure,  with  an  aqueous  solution  of  the  hydrox- 
ide of  an  alkali  or  alkaline-earth  metal,  through  which  a 
current  of  air  or  oxygen  is  being  forced.  The  bleaching  is 
leratecl  if  a  small  quantity  of  some  suitable  salt  such 
as  manganese  carbonate  is  added  to  the  solution. — P.  F.  C. 

Tarn  in  He    hank;    Apparatus  fur  treating  with  a 

Ming  liquor.  Farberei-  und  Appreturges.  vorm. 
A.  Clavel  und  F.  Lindenmeyer.  Fr.  Pat.  414,735, 
April  12.  1910. 

Tut;  hanks  arc  freely  suspended  from  rotating  yarn 
carriers  which  are  an  1  in  the  upper  pari  of  a  dye-vat. 

Above  them  and  parallel  to  the  carriers  are  mounted  a 
number  of  perforated  pipes  branching  out  from  a  larger  pipe 
which  is  connected  to  B  pump.  This  pump  is  also  in  con- 
nection with  a  large  pipe  which  passes  along  the  bottom  of 
the  vat.  and  is  provided  with  a  Dumber  "I  pci  fmated  branch 
pipes.  The  dye-liquor  i-  discharged  from  the  upper  pipes 
on  to  the  hanks  and  is  aspirated  through  the  lower  pipes 
to  be  afterwards  re-delivered  into  the  vat  from  above. 
The  currents  set  np  in  the  vat  by  the  aspiration  of  the  liquor 
keep  the  hank  under  sufficient  longitudinal  tension  to 
prevent    them    from    entangling. — P.  F.  ( '. 

l'rinttinj  I: still    fabrics,   paper,   etc.       Machine  for  . 

E.    Mertens,    Freiburg,    Germany.     Eng.    Pat.    18,184, 
duly  3O,*1910.      Under  Int.  loin.,  Aug.  2.  1909. 

To  obtain  sharp  impressions  in  printing,  it  is  necessary  to 
use  rollers  of  small  diameter  for  pressing  the  material  against 


the  printing  roller.  The  rollers  are  arranged  one  above 
the  other  in  a  vertical  frame:  the  printing  roller  takes  op 
the  colour  I  In  contact  I  from  the  bottom  one.  which  revoh  M 
in  the  colour  trough,  and  the  pressure  roller  which  is  of 
large  diameter,  presses  a  roller  of  small  diameter  upon  the 
printing  roller.  The  back  grey  is  led  between  these  two 
and  forms  the  elastic  bed  necessary  in  printing.  —  F.  M. 

Wool,    skins,    t.rtih    and   otlnr    materials;     Process   and 

apparatus  for  degreasing  and  treating .     C.  K  Mayo, 

Fr.  Pat.  414,670,  April  9,   1910. 

Si  i  Eng.  Pats.  8600,  17.125.  and  22,616  of  1909;  this  J., 
1910,  941.— T.  F.  B. 

Yarn  mercerising  machine.     P.  Halm.  Neiderlahnstein  a. 
Rhein,  Germany.      Eng.   Pat.  21.952.  Sept.  27.   1909. 

Sbb  Ft.  Pat.  405.551  of  1909  ;   this  J..  1910,  418.— T.  F  B. 

Washing,  moish  ning,  *>r  dyi  ing  cylindrical  objects,  especially 

threw!    on    bobbins  :     Machine    for    .     E.    Herzog. 

Fr.  Pat.  414,386,  April  1.  1910.  Under  Int.  Coin.. 
April  2.    1909. 

See  Eng.  Pat.  8086  of  1910  :  this  J.,  1910,  1153.— T.  F.  B. 

Printing  plates  .    Process  for  preparing .  H.  Streoker- 

Aufermann,  Munich.  Germany.  Eng.  Pat.  30,555, 
Dec.  31.  1909.  Addition  to  Eng.  Pat.  3699,  Feb.  15, 
1909. 

See  Addition  to  Dec.  28,  1909.  to  Fr.  Pat.  408,259  of  1909  ; 
this  J.,  1910,  942.— T.  F.  B. 


VII.— ACIDS  ;     ALKALIS  ;     SALTS ;     NON- 
METALLIC    ELEMENTS. 

Xitric  acid  ;    Test  for .  F.  Klein.  J.  Ind.  Eng.  Chem., 

1910,  2,  389. 

The  reagent  is  made  by  adding  a  trace  of  powdered  tellu- 
rium to  2 — 3  c.c.  of  fuming  sulphuric  acid,  and  then  further 
adding  1 — 2  c.c.  of  95  per  cent,  sulphuric  acid.  The 
eosine-red  colour  is  immediately  discharged  on  gently 
warming  with  a  little  of  a  nitrate  or  of  strong  nitric  acid. 
Dilute  nitric  acid  (less  than  40  per.  cent.)  is  neutralised 
and  the  solution  evaporated  to  dryness  before  applying  the 
test.  The  author  finds  that  a  solution  of  0T  grm.  of  tellu- 
rium in  10  c.c.  of  fuming  sulphuric  acid  and  10  c.c.  of  95  per 
cent,  sulphuric  acid  is  decolorised  by  0-66  grm.  of  66  per 
cent,  nitric  acid.  A  colorimetrie  determination  can  thus 
be  made. — A.  Srld. 

Acetic  acid;    Reaction   for  distinguishing  acetic  anhydride 

from   glacial .      F.    Klein.      J.    Ind.    Eng.    Chem., 

1910,  2,  389. 

The  specimen  is  boiled  with  a  small  crystal  of  selenious  oxide 
or  preferably  sodium  selenite.  A  red  precipitate  of  amor- 
phous selenium  is  obtained  with  the  anhydride, 
whilst  with  glacial  acid  an  absolutely  clear  solution  is 
produced. — A.  Sbld. 

Formic  acid:    Determination  of  in  the  presence  of 

neitic     acid.       H.      Delehave.       Ann.   Falsif.,      1910,     3, 
386—388.     (See  also  .loseph,  p.  1189.) 

The  method  proposed  depends  on  the  reduction  of  mer- 
curic sulphate  by  formic  acid  j  the  resulting  precipitate 
of  mercurous  sulphate  is  collected  and  weighed.  The  mer- 
curic sulphate  used  in  the  determination  is  prepared  by 
mixing  10  grms.  of  yellow  mercuric  oxide  with  20  c.c.  of 
hot  water  and  adding  sulphuric  acid  drop  by  drop  until 
the  oxide  has  dissolved  :  the  mixture  is  then  diluted  to  a 
volume  of  250  c.c.  A  quantity  of  the  solution  under 
examination,  containing  not  more  than  0-2  grm.  of  formic 
acid,  is  heated  with  ."ill  i.e.  of  the  mercuric  sulphate  solution 
on  the  water-bath  under  a  reflux  condenser  for  45  minutes. 
The  mixture  is  then  cooled  rapidly,  and  the  liquid  decanted 
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through  "  weighed  filter,  the  volume  ol  the  filtrate  being 
med.     The  preoipitate  is  washed  on  to  th<  filtei  witha 
saturated   merourouB  Buiphate  solution,  and,  aftei    b 
w  ;>~lii  <  I  with  50  per  cent,  aloohol,  the  filtei  and  | 
arc  dried  a!  II"    C,  and  wi  ighei  I.     Ti  ithe 
is  added  a  quantity  in  thi  proportion  of  0  02  grm,  foi  ever] 
Iihi  ,  ,c,  ol  i  he  Sh  rate,   mo  I  he  •  oi  reol  od  weigh!  no*"'  Lplied 
In  0-0927  gives  the  amount  ol  Eormio  aoid  present      The 
volume  oi  the  solution    ihoulo  raol    hi    ti       than   I'1"  cc. 
and  the  liquid  should  be  decanted  immediately  the  mixture 
itherwi  le,  i  i  j  stale  ol   mercu<  ii    -  dt  a  are  liable 
in  form  and  inorease  the  weight  "l  the  pri 

quantity  oi  mercuric  sulphal     50         ment id  iaequiva- 

licit  to2grma.ol  marourii  oxide, whilfll  0-2  grin,  of  formic 
acid  i-  i  apable  ol  reducing  1-88  ride, 

hence  the  necessity  oi  taking  not  more  than  0-2  grm.  oi 
the  aoid  foi   the  determination.     W.  1'  S 

Lactic  acid  :    Causes  "j  error  in  determining  thi  strength  of 

solutions   of .     L.    Monin.     U-  i 

Mat.  CoL,  1910,  14.  279     281. 

Tin:  impurities  contained  in  commercial  lactic  acid.  viz.. 

.  and  Btarchy  substam  i  s,  as  well  as  adulterants  such 

as  dextrin,  are  stated  to  cause  high  results  in  di  termining 

the  amount  oi  lacti I,  both  by  the  usual  acidimetric 

method  and  the  oxid  tti  m  pi bs  with  allt  ilini    perman 

ganate.  Boiling  thi  neutral  liquid,  obtained  in  the  direct 
titration  ol  the  diluted  aoid  with  .V  I  sodium  hydroxide 
solution,  with  an  excess  i  il  alkali,  titratin  b 
.V  I  acid,  and  calculating  the  additional  quantity  of  alkali 
thus  required  as  Uu  tii  anhydridi  (see  this  J.,  1906,  339)  is 
considered  useless.  As  the  anhydride  is  converted  into 
i  tie  acid  by  boiling  with  water  or  even  by  prolonged 
exposure  to  moist  air,  the  author  concludes  thai  it  doi 
not  exist  in  the  common  ial  aoid.  The  author  recommends 
the  following  process  oi  det<  rmining  the  amount  oi  lactic 
aoid,  us  giving  the  must  trust  worthy  results :  2grms.  of  the 
ai-iil  an  shaken  in  a  stoppered  tube  with  30c.c.  oi  perfectly 
neutral  absolute  alcohol  ;  on  standing,  the  sugars  ami 
insoluble  or  little  Boluble  starchy  substances  are  deposited. 
The  pm  ipitate  is  filtered  ofl  and  washed  with  ether.  The 
filtrate  and  washings  are  evaporated  in  vacuo,  the  residue 
taken  op  with  boiling  watei  and  Ihe  acidity  di  termined  by 
titratii'ii  with  .V  1  sodium  hydroxide,  using  phenolphthal- 
ein  as  indioator.     (See  also  this  .)..  1900,  lir>2.) 

— A.  Ski  i'. 

Icxliiu  ;    Action  "i  — iti  and  bromate.     Klii 

Chem.-Zeit.,  1910,  34.  1023. 

Tin:  author  atta<  Us  the  view  that  the  affinity  ol  the 
halogens  for  oxygen  is  in  inverse  order  to  their  affinity  for 
hydrogen.  By  the  action  of  iodine  on  i  blorate,  iodate  is 
ultimately  produced,  but  the  reaction  does  not  proceed 
in  one  at  tge  nor  in  the  absence  oi  acid.  Chlorine  is  first 
liberated;  this  combines  with  the  iodine  to  form  iodine 
trichloride    which    then    di  the   chlorate.     The 

change  from  i  hlorine  and  i  blorate  to  chloride  and  hypo- 
chlorite i-  ■  reversible  rea<  tion  dependi  nt  on  the  tempera- 
ture.     Broi  acted    upon    in     a     similar    manner. 

B    ll.s. 

Nitratt    solution  I  oi   crushed  </>mrtz   n/wn 

II.   V..  Patten.     J.   Phys.  (hem..  1910,  14.  612—619. 

In  the  course  of  a  Btudy  of  the  absorption  of  soluhle  salts 
from  solution,  it  was  observed  that  although  -"ilium 
nitrate  was  apparentl]  abstracted  from  aqueous  solution 
by  finely  powdered  quartz,  the  quartz  after  the  experiment 
contained  neither  nitrate  nor  caustic  soda.  It  would 
appear  that  the  sodium  nitrate  is  decomposed,  and  the 
decomposition  products  are  not  retained  In-  the  quartz. 
It  is  known  that  sodium  nitrate  is  decomposed  bj  bacteria, 
and  the  question  arose  as  to  what  part,  if  any,  was  played 
by  the  quartz  surface  in  thai  decomposition.  Further 
experiments  Bhowed  that  when  silver  nitrate  solution  was 
allowed  to  percolate,  under  sterile  conditions,  through 
finely  powdered  quartz,  there  was  a  slight  but  distiie  ' 
reduction  to  substances  capable  oi  decolorising  perman- 
ganate, and  a  certain  quantity  oi  silv.r  wis  retained  bj 
the  quartz  in  snch  a  form  that  it  could  not  be  removed  bj 


watei     but    was    dissolved    bj    ammonia    solution.     The 
oxidiaable  compounds   formed   and   .a     il\-i 

I         pi  n  olation    pi d-d.   indii  at  ins 

i  hit  t  he  pffi .  i  -  w.-ii  dn>   to  an  ■ f   ■  ii  pi  ion  a  hi<  I 
i .  .a  pi  n.-   .  ,i  pai  itj    "i    the    quai  i/.   bui 
Fii  d.     Sodium   nitrate   solut  ion  d   to 

oomp  unci    i  apable  of  decoloi  in  <  he 

c ■    ol    il     perci  Ii trough   quai '  i    powder   lei 

I        V  s. 

— . 
G.    VV.   C.    Kay.     Phil     \l  ,  •  .    1910,   20,      I 
Prom   the   result*  obtained   bj    various   workers   on   the 
coefficient  oi  expansion  ol  fused  silica,  which,  as  i-  well 
known,  is  smaller  than  that  of  any  other  known  bu  balance, 
d   "  invar  "  exi  epted,  a  curve   he  ncted 

which   is  considered  to.  repn  Benl    « it  .   the 

■  ■\  pan  ion    ol    cl  ai     I  ran  pat  ml . 

190     to       1 100     C. ;  it    Bhows  that    thi 

i  low       so    C..  zero  at       80    I 
slow  Ij  increases  to  a  re     imunt 

|    up  to  about   900°  (    .  and  afterwards  rapidly 
tni      i  i         ih     following  mean 

i  pansion,   ovei   variou        i         of  h  mperat  ore, 
been  di 


i  emperature 


It  i>  found  that,  foi  temperatures  below  about  & 
the  translucent  satin-like  variety  expands  slightly  m 
than  the  transparent  silica,  while,  for  temperatures  above 
l  ..  the  reverse  is  true;  the  difference  is,  however. 
ven   small.     The  change-point  at   about    1000    C.  agrees 
with  the  observation  oi    Daj   and  shepherd  that,  at  all 

temperatures  above  ai I  1000   i  .,  quart/  and  fu»  d  Bilica 

devitrify   into  crystalline   tridymite,   which  is  tin    bI 
phase    above    this    temperature.     Experiments    on    rods 
ol   fused  silica   (both  clear  and  translucent)  which  were 
subjected,  for   periods  ,,t  from   1— wt  hours,   < 
tem]  "f  from  about  ■■  l!l"    to  400 

showed  as  a  rule,  as  with  "invar,"  a  negative  linear  after- 
effect due  to  thermal  hysteresis,  the  contraction,  after 
heating  and  cooling  to  the  original  temperature,  being 
greater  than  the  prei  eding  expansion  ;  silica  was  found  to 
compare  ven  favourably,  as  regards  this  with 

■■  invar  "  an<l  with  two  special  Jena  tin  rmometry  glae 
dly   nothing  to  i 
and  the  ■  h"  i  p  i    tranaluceni   variety.     I 
has  been  adi  pted  foi  the  i 
it  thi    N  itional  Physical  Laboratory 

thi 
— .      H.      Philippi.      I'onind.  Ze,t..      lflln.      34. 
litis— 13111. 
i  u,  tiM     trisilicate,    2<  an.:!Sii>..    bisilii 

dsilicatc,  H  aO,3SiO  .  singulosilii  and 

subsilicate,  3CaO,SiO  ,  b  ive   I o   prepared  fi 

ponding  mixtnri  lime  and  silica  ;  theii  respective 

melting  points  are  l  150  .  1518  .  I  196  .  2 2100 

2200      2300°  C.  :  on  cooling,  the  last  two  fall  to  a  fine 

white  crystalline  powder,  but  this  may  be  pi   vented  with 

the  others  by  cooling  suddenly.     Quantitative  experimenta, 

,j„.  results  oi  which  are  given,  on  the  behaviour  oi  the 

.pounds,  when  shaken  for  16  hours  with  distilled 

■..V   10  hydrochloric  aoid.  N  10  potassium  hydn 

unmorrium  chloride  solution,  and  a  l< 

S(,l„t  lively,  show  that  all  are  attacked 

the  amount  decomposed  depending 

on    the    proportion    of    solvent    present  ;    their    stability 

with  the  silieie  aeid  content,  and  they  are  least 

affected  by  pure  water  and  .V  10  potassium  hydroxide. 
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For  the  detection  of  free  lime,  the  author  has  used  hydrogen 
sulphide  (anhydrous),  and.  although  DO  quantitative 
reactiou  has  been  established,  tin-  method  is  held  to  be 
Suitable  for  qualitative  purposes.  Hart's  method  of 
detecting  free  lime  by  means  of  M  pel  cent,  alcoholic 
iodine  solution  is  criticised  on  account  of  the  strong  oxidi- 
sing action  of  iodine  on  alcohol  in  the  presence  of  lime. 

— F.  SODN. 

Compound*  of  nitric  oxide  tciih  eupric  salts.     W.  Manchot. 

Annalen.  1910.  375.  308—315. 
A  BOXUTIOH  of  copper  sulphate  in  concentrated  sulphuric 
acid  absorbs  nitric  oxide,  giving  an  intense  bluish-violet 
solution  which  contains  a  molecule  of  nitric  oxide  for  every 
molecule  of  copper  Sulphate  ;  the  compound  is  stable  at 
11'  ('..  but  is  so  readily  decomposed  by  water,  that  it 
could  not  be  isolated  by  the  method  used  with  the  corres- 
ponding iron  compound  (this  jC,  1910.  563).  Readily 
dissociable  compounds,  containing  1  molecule  of  cupric 
salt  united  to  1  molecule  of  nitric  oxide,  have  also  been 
obtained  in  other  solvents  (ethyl  acetate,  acetone,  etc.). 
The  dissociating  influence  of  water  is  more  or  less  eom- 
pensated  by  the  presence  of  sulphuric  or  hydrochloric 
acid  in  sufficient  quantity.  owing,  probably,  to  the  forma- 
tion of  a  complex  containing  the  respective  acid  molecule. 
By  [Kissing  dry  hydrochloric  acid  gas  into  liquid  nitric 
oxide,  or  by  passing  nitric  oxide  into  liquid  hydrochloric 
acid,  a  dark  red  liquid,  solidifying  to  a  dark  red  crystalline 
mass,  was  obtained,  but  no  evidence  of  the  existence  of 
a  similar  compound  with  sulphuric  acid  was  obtained. 
and  the  faint  red  colour  said  by  Raschig  to  be  imparted 
to  sulphuric  acid  by  nitric  oxide  and  ascribed  by  him  to 
the  formation  of  nitrosisulphonic  acid  (this  J.,  1905,  923) 
is  thought  to  depend  on  the  presence  of  iron  in  the  acid 
used. — F.  Sods. 

ricitrates.     S.  U.  Pickering.     Chem.  Soc.  Trans.,  1910. 
97.  1837—1851.     (See  also  this  J.,  1910,  348.) 

The  following  have  been  obtained : — Potassioeupric  citrate, 
(CcHs07)1CuK4 ;  potassium  fi-cupricitrate.  (C6H507)2 
K ,  H ,(  uO  ;  potassium  fi-cupricitrate.  (C6H507),K4HKCuO  ; 

stum  fi-cupricitrate,  (<Y,H507),K$Ou.6H,(3  ;  potassium 
<i--npricitrate.  [(C6H507)2OuK,loK2Cui,C03), ;  tetrapotassio- 
cupric  fi-cupricitrate.  (CaH50J).,Kl0u.('ud ;  dipotassio- 
dicupric  fi-cupricitrate.  (C4HB07)jKjCu2CilO ;  copper 
runricitrate.  (C6H507)„('u3.( _'uO ;  basic  capper  citrate. 
"     H  ,<)7)2Cu,4CuO  ;  potassioeupric     fi-cupricitrate, 

(f'^H-l  )7)~K-(  u,2CuO  ;  potassium  ycuprieilrate,  and  potas- 
«i"o-cupri'cAyciro!7f«ciJra/e(CcH507),K;Cu.CVHI,07KH2,H;,0. 
With  one  exception,  these  cuprieitrates  are  extremely 
soluble,  unless  the  proportion  of  copper  in  them 
is  v.  ry  large  ;  the  solutions  arc  of  an  intense  blue  colour, 
and  ran  be  concentrated  by  heat  without  decomposition; 

rystals  are  microscopic  and  of  a  somewhat  light  blue 
colour,  the  anhydrous  compounds  being  blue  and  hygro- 
scopic. The  cuprieitrates  Dave  been  found  to  contain  a 
dark  blue  slow-moving  electronegative  ion.  Copper  in  the 
I  ronegative  condition  does  not,  apparently,  attack 
metallic  iron  or  react  immediately  with  ferroc yanide 
solution.  Molecular  weight  determinations,  so  far. 
support   the  view,   previously  expressed,   that  copper  is 

nt  in  the  molecule  of  c  upri-salts  as.  :  Cu  :  O,  and 
that,  for  each  atom  of  copper  present,  the  molecule  con- 
tains the  elements.  HIIO,  over  and  above  those  present 
according  to  the  ordinary  view.  Further  evidence  on  this 
point  has  been  obtained  by  a  study  of  the  colour-intensity 
of  these  and  other  copper  salts. — F.  Sods. 

Adsorption  of  arsenic  by  iron  hydroxide.     G.  Lockemann. 
Chem.-Zeit.,    1910.    34,    1003. 

The  amounts  of  ferric  hydroxide  were  determined  which 
were  necessary  at  different  temperatures  for  the  complete 
adsorption  of  dissolved  arsenic  as  arsenite  or  arsenate, 
when  the  iron  was  precipitated  by  addition  of  ammonia. 
It  was  found  that  the  results  could  be  expressed  by  the 
hyperbobo  equation.  E=0.A°,  where  E=merms.  of 
ferric  hydroxide  per  100  CC,  A  mgrms.  of  arsenic  per 
[00  i.e.  ,i  a  constant,  changing  with  the  temperature 
and  /..  a  constant  equal  to  0-57  at  all  temperatures.  The 


values  of  d  were  70  at  0°  C.  90  at  25°  ('..  and  130  at  80°  C. 
The  results  were  found  to  be  in  agreement  with  this 
formula  between  concentrations  of  0-1  and  ,r>im  mgrms.  of 
arsenic  per  100  c.c.  In  general  the  complete,  or  almost 
complete,  adsorption  of  considerable  quantities  of 
arsenic  requires  relatively  very  much  less  iron  hydroxide 
than  that  of  very  small  quantities.  Thus,  at  0C  ('.,  0-1 
mgrm.  of  arsenic  requires  150  times  its  weight  of  iron 
hydroxide,  whereas  a  quantity  of  500  mgrms.  requires  only 
5-4  times  its  weight.  With  rising  temperature  the  adsorp- 
tive  power  decreases.  At  25*  ('.  it  is  barely  three-quarters 
of  its  value  at  0°  C,  and  at  80°  C.  has  diminished  to  almost 
one-half  of  that  value.  Any  excess  of  ammonia  is  dis- 
advantageous ;  sodium  and  potassium  hydroxides  are 
still  more  so.  The  best  results  are  therefore  obtained  by 
cooling  with  ice  and  in  absence  of  any  excess  of  ammonia. 
It  is  possible  in  the  manner  indicated  to  remove  very  small 
amounts  of  arsenic  from  very  large-  quantities  of  liquids, 
a  fact  of  importance  both  for  the  detection  of  arsenic  and 
for  the  purification  of  chemicals. —  E.  F. 

[Hydrogen    arsenide]  Arseniuretted    hydrogen;     Synthesis 

of from    its    elements.     \Deteclion    of    arsenic,    and 

separation  of  arsenic  and  antimony.]     A.  C.  Vournasos. 
Ber.,  1910,  43,  2264—2272. 

The  author  extends  his  special  reaction  (this  J.,  1910. 
351  and  563)  to  the  case  of  arsenic,  which  readily  yields 
the  hydrogen  arsenide  when  distilled  with  dry  sodium 
formate.  The  yield  depends  on  the  temperature,  which 
may  cause  more  or  less  dissociation  of  the  hydrogen  arsenide. 
If  sodium  arsenite  is  used  at  400°  C,  only  2 — 3  per  cent,  of 
hydrogen  is  present  in  the  gas.  The  elimination  of  carbon 
monoxide  from  the  residual  sodium  oxalate  may  be  pre- 
\ented  by  using  an  equimolecular  mixture  of  sodium 
hydroxide  and  sodium  formate.  On  account  of  its 
delicacy  and  wider  applicability  (e.g.,  to  sulphur  com- 
pounds) the  author  recommends  the  use  of  his  reaction  as 
a  substitute  for  Marsh's  test  in  detecting  minute  quantities 
of  arsenic.  Since  antimony  compounds  when  heated  with 
sodium  formate  produce  only  metallic  antimony,  except 
at  such  high  temperatures  as  800°  C,  it  is  suggested  that 
a  quantitative  separation  of  antimony  and  arsenic  may  be 
made  if  the  temperature  iS  kept  at  about  400°  C. — W.  H.  P. 

Volatile  hydrides;    Direct  synthesis  of .     A.  C.  Vour- 
nasos.   Ber.,  1910,  43,  2272—2274. 

(See  preceding  abstract.)  It  is  possible  to  prepare  the 
hydride  of  an  element  by  its  action  on  sodium  formate 
at  a  temperature  at  which  the  element  is  volatile.  If 
compounds  are  used  this  temperature  may  be  somewhat 
1'  iwered.  Selenium  and  tellurium  react  at  450° — 500°  C, 
though  the  hydride  is  largely  dissociated  at  this  temper- 
ature, Silicon  gives  some  hydride  at  1300°  C.  if  the  gases 
are  quickly  cooled,  but  the  hydride  is  more  easily  obtained 
I  at  750°  ( .'. )  with  a  3  per  cent,  solution  of  silicon  in  alu- 
minium. In  the  same  wav  a  little  boron  hvdride  can  be 
obtained.— W.  H.  P. 

Hydrogen  peroxide. ;   Determination  of  free  acid  in  sohUions 

of .     L.   A.   Brown.     J.   Ind.     Eng.   Chem.,   1910, 

2.  377—378. 
The  U.S.  Pharmacopceia  method  for  determining  the  free 
acid  in  hydrogen  peroxide  solutions  is  stated  to  be  un- 
reliable, the  decomposition  of  the  hydrogen  peroxide  on 
heating  with  alkali  hydroxide  being  incomplete  unless 
carried  out  in  platinum  vessels.  Direct  titration  of  the 
peroxide  solution  in  the  cold  with  N/10  potassium 
hydroxide,  with  phenolphthalein  as  indicator,  is  recom- 
mended as  being  expeditious  and  giving  sufficiently 
accurate  results.  It  has  also  the  advantage  of  not  being 
affected   by   any   acetanilide    added    as    a    preservative. 

— A.  Sbld. 

Qoldschmidi's  ferrm"  anl  innnyanese  borides.  and  the  residue 
of  the  ignition  of  ferro-boron  in  th   preseno   of  hydrogen 
■ ',/,,/, ,',/,.     .1.  Hoffmann.     Chem.-Zeit.,  1910,  34,  L045 
1046. 
The  behaviour  of  (lOldschmidt's  borides  of  iron  and  man- 
ganese   towards    chemical    reagents    shows    them    to    be 
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enrons  in  character,  anil  this  view  is  confirmed  by 
the  microscopic  examination  ol  these  substances.     Bj  the 

Mtion  of  iii/i'ii   mini,   for   instance,   definil mpotinds 

appi  hi  I"  be  extroi  ted,  fcrro- boron  yielding  the  compound, 

-       r l 1 11 1   i ■  i . > ■>_■.< 1 1 ■  ■.-.  boron,   the  compound,   MnB,  but 

.in  tnsolublo  residue  remains  in  each  cs  r.     beating 

in  tin-  presence  ol   bydi i  sulphide,   boron  Bulphide  G 

formed  and  volatilised,  but  onh  part  ol  the  boron  can  M 
thus  removed  ;  the  residue,  whit  li  is  mostly  solubli 

containing  a  large  proportion  of  iron  thio> 
boridoe.     I'.  Soon. 

Platinum  Muck  ;   Action  of  on  fret  nitrogen.     O.  Lew. 

.1-    Igrio.  s,  i..  1910,8,320     321. 

tareplj  to  Russell  and  Smith  (J.  igric.  Soi.,  1906,1  illi 
who  were  unable  t..  confirm  the  formation  ol  nitp  us  ai  id 
and  ammonium  nitrite  bj  the  action  of  platinum  black 
on  air  in  the  presence  of  sin  h  bases  as  potai  h  and 

{this  J.,  1 890,  979),  the  author  refers  to  th ssity  for 

using  ,i  large  quantity  of  very  pure  finely-divided  platinunii 
and  i"  the  fact  thai  Wohler  was  able  to  repeal  hi 
ration  (Ber.,  una  36.  3479).     W.  II.  P. 

Otonometer.     Jahn.     See  XXIII. 

Xitrith  production  and  epports  of  Chile.     Board  ol  Trade 

J.,  Oot,    13,   1910.     [T.R.] 
II. M.     (  "\m  i. -i  ,i  NKK.vi.    at     Valparaiso    has    fiirniahsjj 
ill.'  following   figures  of   the   production  and  exports  of 
Chilian  nitrate  during  the  year  ended  June,  1910, 
pared  with  tli<-  i  orresponding  years  1908  9  and  1907  8  ; 


ended  30th  June. 

Production. 

K\  ports. 

•  

ii'ii-, 
1,920,190 
1,8*1 
2,411.829 

tons. 

80,  71 
1,827,879 



10    

2,820,167 

i 'In in, rul  imports  into  India.     Board  "t  Trade  J.,  Oct.  ii, 
1910.     [T.R.] 

I'm  total  value  of  i  hemicala  imported  into  India  in  1909-10 
was  80  l>>  Iocs  of  rupees  (£636,400),  as  against   71  T 
(£498,000)  in    1908-9.     The  increase  was  Bhared  by  sul- 
phuric   acid    and    soda    compounds.     A    lower    level    of 
prices   stiinniai.il    import;    nl    the   latter.     The   imp 

ilium  bicarbonate  advanced  from  3-99  loes  (£26,600J 
in  1908-9  to  4-84  lacs  (£32.300)  in  1909-10,  and  ol  i  austic 

from  7  :i  lace  (£48.700)  to  7-9  lacs  (£52,700).     This 

trade  is  growing  to  meet  the  demands  of  soap  and  match 

ories.     Imports   of    Bods    of    other    sorts    Bhowed   an 

hut.' from  B01  lacs    £53,400)  to  10-99  lacs  (£73,200). 

Bnlphurie  acid  imports  rose  from   61,099    cwts.,   valued 

78  la.  s  (£38  100),  to  74,440  cwts.,  •  alued  at  T  lacs 
£46,61  "■ 

Sili,-  ,   in   Canada.     Oil,  Paint,  and  Drug   Rep-, 

Oi  t.   3,    1910.     [T.K.I 

1'nr  discovery  of  an  apparently  unlimited    quantity  of 
silica  free  from  iron  has  been  made  at  St.  Anne's,  Manitoba. 
While  digging  a   well  the   mineral   was  discovered 
depth  of   194  feet,  and  came  out  while  pumping  water. 

The  well  was  driven  14  feet  through  it  without  touching 
bottom.  A  neighbouring  form  has  als..  reported  ■ 
similar  discovery. 

Patknts. 

Burner-gaset  ;  Procett  of  treating .      .1.  H.  ]•'.  Hi  rn  shoff. 

Assignor  to  General   Chemical  Oo.,   New    \'..rk.     0.8. 
Pat.  <lii!).868.  Sept.  13.  1910. 

The  process  consists  in  forming  a  continuous  annular 
film  or  sheet  containing  sulphuric  acid,  and  causing  the 

s  to  travel  in  the  spare  surrounded  by  the  tilm  ;  the 
film  may  also  be  cooled  by  a  cooling  medium  passed 
around  it. — F.  SODU. 


Himi.r    .,.,...        I'uni'  Bodiachc    Anilin 

iiihI   Soda    r'abrik.     Vi     Pat     il  1,387,    ipril    1.    1910. 

i  •  ■■       ,  0c(    .",.  1909. 

ti  kSEi ii  'inn    dioxide,    such 

as   tl  its  n.  .1    l.\    hill  inn"     ulpnut    ol    pj  rites, 

d   .it     ulphurii    anhydride 
a!    l.\    heating    to   a    high    temperature, 
in  the  pr  (i  7  . 

coke,  heated  to  425  I 

into  sulphur  dioxide.     Thi    pro  lolly 

t"i  tin   treat menl  ol  '     used  m  thi    mi fai 

ns. 

Snip)  mbi i •       /'" I,,,  thi    manu- 

faetv  II.     Pi  ii  i-i  ii      •  ■        Pa1      226  197 

June  Is.  1908.      Addition  to  Ger.  Pat,  219,829,  Dei     16, 

It   ', 

In  tin'  working  of  the  process  desi  ribed  in  the  i  biei  p  I 
(see  Bng.  Pat.  27,738  of  Lh>7  ;   this  J,  1908   981 
ran  be  economised   by  using   onlj    om    Glover  tower,  to 
which  is  led  the  nitrous  \itiio|  (nun  tin   two  Qay-Lussac 
towers  rinsed  with  weakei  and  !       pectively. 

In  tin  method  of  working  m™  proposed,  the  mixed  nitrotu 
vitriol  of  60    and  56    Ii   respectively  from  the  Gay-Lit 
towers  an-  denitrated  in  the  Glover  town,  yielding  acid 
ol  '•"    B.     Pari  of  this  in  ill  is  need  for  rinsing  one  of  the 
Lussai   towers,  and  the  remainder  is  sold.     The  othm 

I  i  ■   ■  i   supplied  with  chamber  acid,  preferabl} 
that  from  the  first  chamber,  whi  h  has  a  density  of  about 

\  S 

clih,,  acid;    Mat  of .     Saccharin- 

1'alnik,  Aktienges.,  vorm.  Fahlberg,  List  und  Co., 
Salbke-Westerhiisen  on  the  Elbe,  Germany.  Bng, 
Pat.    16,618,  July  II.  1910.     Under  [nl  9  pt.  i, 

L9Q9. 

II  i  [.Kin  in. no.  n  ith  aulpbu 
anhydride  dissolved  incblorosulphonii  ai  id,or,  hydrochloric 
in  nl  gas  and  -ulphurii'  anhydride,  ale  are  intra* 
dm  i  .1  into  i  blorosulphonic  at  id.     In  either  i  ase,  the  gs 
mo  \  be  mixed  with  ah  (the  solution  being  cooled,  if  nee. 

and  pure  i  blorosulj  d  is  obtained  directly. 

—  K.    SODK. 

.■  acid  :    A£ethi  W     II.    W  ilker. 

Boston,   Mass.     U.S.    Pat.   970,145,   Sept.    13,    1910. 

\  i  tllowed  to  reacl  with  m  h  othei 

fraction   ol    the   molecnlai    equivalent    ol    Bulphnric 
as  will  give  a  relative]  ad  further  quantities 

mixture  to  maintain 
the  propel  fluidity  while  controlling  the  tempera- 

ture ;    sufficient  aciil  for  completing  the  reaction  is  then 
added,  and  the  formic  acid  i  listillation. 

— V.    Sons. 

Phosphoric  acid  technically  and 

facta*     of    •     M.     Dittmar.     I         Pal       (14.521, 

\pnl  6,   1910.     Under   Int.   Conv.,   Nov.   6,    l 

PHOSPHATES  of  the  alkali  or  alkaline-earth  matak 
ally  those  of    sodium    and  barium,  are  treated  with    an 
gaseous  or  concentrated  aqueous  hydrochloric 
acid,  which  causes  the  base  to  bi  ted  is  chloride, 

leaving  a  solution  of  phosphoric 

of  hydrochloric  aiid  i-  eliminated  by  distillation;  or. 
in  the  ease  of  calcium  or  magnesium,  for  example,  the 
phosphate  may  be  treated  with  hydrofluoric  acid,  which 
gives  s  solution  of  phosphoric  acid  and  s  precipitate  of 
nil  or  magnesium  fluoride,  and  of  any  iron  and 
alumina  present  as  impurities.     I'  Sorer. 

Ammonium  tuiphatt  dinrt  froi  or  retort  gat; 

Process    to  -■     R-    lain  v.    Sheffield.     Bng. 

Pat.  447IL  Feb.  23.  1910. 

■  n  or  ntort  gas  I  pn  ft  rably  hot.  but  di  nrivi  .1 
of  tarrv  components  :  •>  neutral  Bolu 

if  sine  sulphate.     There  iaotrtained  a  solution  of  am- 
m.  nium  sulphate  which  is  concentrated  and  ervst.il 

c 
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and  a  precipitate  of  zinc  sulphide,  which  is  dried  and 
roasted  t.>  one  sulphate  and  used  again.  Ammonia  and 
a*  much  sulphur  (in  the  form  of  Bulphuric  acid)  as  is  neces- 
sary to  neutralise  it  are  thus  recovered  from  the  gas,  and 
ammonium  sulphate  is  produced,  without  using  an  external 
supply  of  sulphuric  acid.  The  proportion  of  hydrogen 
sulphide  in  the  crude  coal  cas  must  be  at  least  sufficient 
to  combine  with  the  ammonia  present,  and  this  is.  if 
.  conveniently  Beoured  by  running  the  requisite 
quantity  of  molten  sulphur  into  tin-  coke  ovens  or  gas 
retorts.  The  ammonium  sulphate  produced  is  said  to  be 
of  excellent  colour  and  quality-  F.  Snnx. 

Ammonia  saturator,  and  method  of  recovering  ammonia 
from  coal-gasa  and  tht  like.  J.  A.  Roi  I  fsen,  Middles- 
brough, England,  Assignor  to  the  Actienges.  fiir 
Kohlendi-st illation.  Dusseldorf.  Germany.  U.S.  Pats. 
969,906  and  969,907,  Sept.  IS.  1910. 

(1)  The  saturator.  which  is  for  ihc  production  of  solid 
salts  troin  gases,  may  be  constructed  with  a  pocket  in  the 
bottom  and  has  a  diaphragm  depending  from  the  upper 
wall  into  the  contained  liquid,  thus  dividing  the  vessel  onto 
two  compartments  which  are  united  at  the  bottom; 
an  inlet  and  an  outlet  pipe  arc  provided  for  each  compart- 
ment, and  the  former  terminates  below  the  surface  of 
the  liquid.  _  Per  recovering  ammonium  salts  from 
-  of  carbonisation,  the  gases  are  cooled,  to  deposit 
tarry  matters,  and  the  aqueous  vapour,  containing  most 
of  the  i  ombined  ammoniacal  products  aDd  a  portion 
of  the  free  ammonia,  is  condensed  ;  the  ammoniacal 
liquor  is  then  distilled,  and  the  cases  and  the  vapours 
of  distillation  are  independently  introduced  into  an  acid 
solution  of  ammonium  salts  (contained,  for  instance,  in  the 
apparatus  described  above),  the  gases  of  carbonisation  and 
the  noxious  gaseous  components  of  the  vapours  of  dis- 
tillation emerging  from  the  solution  being  led  off  separately  ; 
the  ammonia  may  be  liberated  from  the  ammoniacal 
liquor  bv  mixing  it  with  alkali  and  introducing  hot  neutral 
gases,  so  that  the  distillation  vapours  are  superheated, 
and  condensation  in  the  saturator  is  prevented,  the  con- 
centration of  the  acid  solution  being  thereby  maintained, 
so  as  to  allow  solid  ammonium  salts  to  separate. — F.  Sodn. 

Ammonium  chloride  from  ammonium  sulphate  and  common 

Mail  ;    Manufacture  of  .      F   A.  Freeth  and  H.   E. 

Cocksedge.     Fr.  Pat.  414.682,  April  9,  1910. 

When  equivalent  quantities  of  ammonium  sulphate 
and  sodium  chloride  are  agitated,  at  about  103°  C,  with 
a  quantity  of  water  just  sufficient  to  give,  after  complete 
reaction,  a  saturated  solution  of  ammonium  chloride  and 
of  sodium  sulphate,  the  sodium  chloride  is  wholly  decom- 
posed, and,  when  the  solution  is  cooled  to  about  30°  C, 
ammonium  chloride  is  deposited  free  from  sodium 
sulphate,  provided  that,  after  the  reaction,  but  before 
cooling,  a  small  quantity  of  water  or  of  a  saturated  or 
partially  saturated  solution  of  ammonium  chloride  (less 
than  4  per  rent,  of  the  total  volume)  be  added.  Brine 
may  be  used  in  the  process  if.  after  adding  the  equivalent 
quantity  of  ammonium  sulphate,  the  solution  be  evaporated 
to  the  prop?r  concentration.   -F.  Sodn. 

Aldehyde    tuljAoxylalt  Process    for    the    preparation 

of .     K.  C.  B.  Marks,  London.   From  Blumberg  and 

Rindskopf,    Zuckmantel,    Bohemia.     Eng.    Pat.    8339. 
April  6,  1910. 

Aldehyde  sulphoxylates  are  prepared  by  allowing  zinc- 
dust,  or  other  metallic  reducing  agent  of  equal  value, 
aldehydes,  and  bisulphites  to  interact  under  pressure, 
without  the  application  of  external  heat,  in  the  presence 
of  water  and.  preferably,  rf  inert  or  reducing  gases.  For 
example,  100  parts  of  sodium  bisulphite  solution,  at 
38°  B..  are  mixed  in  an  autoclave  (fitted  with  stirrer) 
with  25  parts  of  40  per  cent,  formaldehyde  and  50  parts 
of  zinc  dust;  the  air  is  displaced  by  means  of  carbon 
dioxide  or  the  like,  and  the  mixture  is  submitted  to  a 

ire  of  6 — 8  atmospheres,  the  reaction  being  effected.   J 
with  stirring,  in  less  than  an  hour  ;    the  product  is  subse- 
quently treated  in  the  usual  manner. — F.  Sodn. 


Hutlrosnlphitft  of  alkaline  metals;    Manufacture  of  anhy- 
drous  .     ('hem.     Fabrilc    von    Hevden    Aktii 

Radebeul.  Saxonv.  Eng.  Pat.  16,546,  July  11.  1910. 
Under  Int.  C'onv"..  dune   16,   1010. 

Salts  of  acetoneeulphoxylic  acid  are  converted  into 
anhydrous  hydiosulphitcs  by  treatment  with  bisulphite, 
in  the  presence  of  concentrated  solutions  of  suitable  salts. 
at  temperatures  which  are  above  the  dehydration  tem- 
perature of  the  particular  hydrosulphite  used.  For 
instance,  a  pasty  mass  of  sodium  acetonesulphoxylate  is 
introduced,  with  vigorous  stirring,  into  an  aqueous  solution 
or  suspension  of  sodium  chloride  and  bisulphite,  2 — 3 
molecular  proportions  of  bisulphite  being  employed  for 
each  molecule  of  sulphoxylate,  and  the  operation  being 
conducted  at  about  65°  C. — F.  Sodn. 

ferric  salts  ;  Production  uf .     A.  G.  Betts,  Trov.  NY. 

U.S.  Pat.  969,833.  Sept.   13,  1910. 

1'krrous  sulphate  or  other  ferrous  salt  of  a  polybasie 
acid  is  oxidised  to  the  corresponding  ferric  salt  by  electro- 
lysing the  solution  with  an  iasoluble  anode,  while  keeping 
the  solution  at  a  temperature  {e.g.,  50° — 100°  C.)  high 
enough  to  substantially  prevent  the  evolution  of  oxygen- 
containing  gas  at  the  anode. — F.  Sodn. 

Iron;   Process  of  treating  the  waste  liquors  resulting  from 

the      pickling     of .      L.  Hirt.     Fr.   Pat.      413.067. 

Feb.  26,  1910.  Under  Int.  Coin..  July  24.  1909. 
The  liquors,  which  contain  iron  salts  in  solution  and  a 
large  excess  of  acid,  are  introduced  into  a  preliminary 
heating  chamber  and  pass  through  a  series  of  tanks  con- 
taining scrap-iron.  The  greater  part  of  the  acid  is  thereby 
neutralised,  and  the  iron  solutions  flow  through  a  pair  of 
closed  vacuum  evaporating  vessels  into  a  receiver,  and 
thence  into  crystallising  pans.  The  vapours  issuing  from 
the  evajiorating  vessels  are  led  into  and  condensed  in  the 
first  chamber,  their  heat  being  thus  utilised  for  the  pre- 
liminary heating.  The  liquor,  which  is  still  acid  in  the 
last  scrap-iron  tank,  is  drawn  off  from  near  the  top  of  the 
tank  and  pumped  back  into  the  first  chamber,  the  same 
being  done  with  the  mother  liquor  from  the  crystallising 
pans. — 0.  R. 

Chemical  compound  [from  potassium  nitrate  and 
hydrogen  peroxide].  A.  Eklund,  Spokane.  Wash. 
U.S.  Pat.  970,898.  Sept.  20,  1910. 
The  compound  is  formed  by  dissolving  potassium  nitrate 
in  boiling  water,  allowing  the  mixture  to  cool  to  80  <  . 
and  then  adding  hydrogen  peroxide,  suitable  proportions 
being  96  grms.  of  nitrate,  100  c.c.  of  water,  and  4  grms. 
of  10  per  cent,  hydrogen  peroxide  solution  :  the  mixture 
crystallises  on  cooling.  The  new  compound  gives  a  blue 
colour  when  added  to  potassium  iodide  and  starch,  and 
decolorises  permanganate,  in  presence  of  sulphuric  acid, 
with  evolution  of  oxygen;  it  gives  a  yellow  precipitate 
with  a  solution  of  titanic-  acid  in  presence  of  sulphur 
dioxide,  a  blue  coloration  in  an  oil  solution  of  guaiacum 
mixed  with  infusion  of  malt,  a  blue  coloration  with  tincture 
of  guaiacum  in  presence  of  ferrous  sulphate,  and  a  blue 
coloration  also  with  chromic  acid. — F.  Sodn. 

Radioactive    products   [tubes,    vessels,    etc.]   possessing   per- 
manent    activity;      Preparation     of .     H.     Farjas. 

First  Addition,  dated  Mav  8,  1009.  to  Fr.  Pat.  411.629, 
April  14,  1909  (this  J„  1910,  951). 
The  raw  material  such  as  radioactive  barium  sulphate,  is 
made  into  a  paste  with  a  solution  of  sodium  silicate, 
shaped  into  tubes,  vessels,  etc.,  dried,  and  baked  at  a 
temperature  of  not  less  than  1000°  C.  The  resulting 
'  biscuit"  is  of  a  porous  nature  and  eminently  suitable 
for  bringing  liquids  into  intimate  contact  with  radioactive 
emanations. — O.  R. 

Barium  and  strontium  chlorides  ;  Process  of  converting  - 

into  chlorine  and  the  corresponding  hydroxides.  A.  Clemm. 
Fr.  Pat.  413,553,  Mar.  12,  1910. 

Barium   or  strontium   chloride  solution  is  electrolysed. 

with  the  evolution  of  chlorine  and  formation  of  barium  or 
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■toonttum  hydroxidi  w  hen  the  Bolution  of  hydroxide  in 
the  corresponding  chloride  is  nearl' 

led  and  the.  hydroxide  en  talliscs  out.  The  solution 
..i  unchanged  chloride  is  brought  back  to  its  ori  inal  con 
eentration,  either  b)  evaporation  or  bj  the  addition  od 
[reah  rev  material,  and  the  elcctrolysi  —  O,  B 

Compounds   containing    nitrogen    [nitride*,    rtc] ,     A/nnU- 

jaclun    of  \.    Sinih'i     I     t     'i    mil   II.   ,|.    Storm. 

Kr.   Pat.    II  1.S37,    Vpril   16,   1910. 

(  i  vim  is  made  fur  prod     ts  obtained  tain 

minerals  or  rocks,  bucu  as  felspar,  quartz,  kaolin,  i  '■   .  in 

an  atmosphere  containing  nitrogen  and  a  hyd urbon  oi 

other  reducing  agent,  in  sufficient  quantity  ctric 

Furnace  ma^  be  used  i"  vaporise  tne  mineral,  the  lowei 
portion  of  the  upper  electrode  being  enclosed  in  a  bell, 
from  which  the  gaseous  products  raaj  bo  withdrawn  as 
desired.  The  mixture  of  gases  i.s  introduced  into  the 
outer  portion  of  the  furnace,  and,  being  forced  through  the 
obarge,  collects  in  the  bell,  where  the  nitrogen  reacts  with 
(he  vapours  from  the  charge.  The  products  (nitrid  s, 
cyanides,  cyanamides,  etc.)  |>i--  into  a  receiver  in  which 
iln'  least  volatile  [e.g.,  nitrides  of  aluminium  and  sili< 

i  ud  then  through  a  condenser  whii  I  n  tains 
the  more  volatile  products,  sui  h  as  water  and  soluble  e 
(ammonia,  hydrogen  cyanide,  etc.);    uncondenscd 
are    next    led    into   absorption   chambers   to    be    treated 
auooessivelj    with    ..Ikali   and   arid,    the   residue    [chief]] 
sarbon   monoxide  and  indifferent   gaBes)   being  aspii 
into  a  chamber,   in   which  carbon   monoxide   is  absorbed 
"  by   a   suitable  liquid  "   ami   volatile  hydrocarbons   are 
add.d,  alter  which  the  gases  are  mixed  with  the  necessary 
nitrogen   and   sent    back   to   the   furnace.     The   products, 
which  may  be  applied  as  fertilisers  and  for  other  purposes. 
may,  if  desired,  be  treated  with  water,  in  order  to  separate 
soluble  or  decomposable  portions. — F.  Sodn. 

Hydrogen  :     Manufacture    of .      0    Dieffenhach    and 

\V  Mold'-nlmuer.  Darmstadt.  Germany.  Eng.  Pat. 
8734.  April  11.  1910.  Under  Int.  Oonv.,  Jan.  Hi. 
1010. 

m  is  allowed  to  act  on  carbon  or  carbonaceous  matter 
to  which  both  an  alkali  compound  and  lime  have  been 
added,  the  effect  of  the  additions  being  to  lower  the  tem- 
perature of  decomposition  and  to  give  hydrogen  free  from 
compounds  of  carbon  and  oxygen.  For  example,  loo 
kilos,  oi  charcoal  or  coke,  impregnated  with  a  10  percent. 
.solution  of  potassium  carbonate,  are  mixed  with  600  kilos. 
of  burnt  lime,  and  the  mixture  is  decomposed  hv  -team 
at    660       Too    ,  .  _F.  Sonx. 

Hydrogen  :    Process  of  producing .      A.  Messerschmitt, 

Assignor  to  Internationale  "  Wasserstoff "  \  G., 
Frankfort  on  Main,-.  Germany.  U.S.  Pat.  971,206, 
Sept.  27,  1910. 

Su   Kr.    Pat.   405,200  of    1000;    this  J.,   1010.   212.      The 
volume  of  steam  used  i-  not  more  than  half  the  conn 
volumes  of  the  carbon  monoxide  and  hydrogen  contained 
in  the  reducing  gas,  the    ferric  oxide  bemg  only  partially 

reduced. — T.  !■'.  B. 

Oxygen;     Mixtures    disengaging    when    heated.     C. 

Zeiss,  Jena,  Germany.  Eng.  Pat.  17.S09,  July  27.  lolo. 
Under  Int.  Coin..  July  29,  1000. 

The  mixture  contains,  as  principal  component,  a  chlorate 
or  similar  oxygen  vehicle,  and,  as  by-components,  com- 
pounds which  cause  the  decomposition  of  the  principal 
component,  when  started  by  local  heating,  to  be  transmitted 
spontaneously.  Among  the  by-components  is  ■  small 
quantity  of  a  substance  (eg.,  iron  or  one  oxalate1  which 
decomposes,  with  the  production  of  gas.  when  heated 
nearly  to  the  fusion  temperature  of  the  principal  com- 
ponent, thereby  lowering  the  decomposition  temperature 
of  this  component  below  its  fusion  point.  The  mixture 
may,  for  instance,  be  composed  of  potassium  chlorate 
(75—00  parts),  peroxide  of  iron  or  manganese  (10 — 20 
parts),  powdered  iron  (5 — 10  narts).  and  iron  oxalate 
(0-5—2  parts).— F.  Sodn. 


air,     Process  and  apparatus  /</r  separating 

into  oxygen  and  nitrogen       Q    Rottger.      I 

413,958,  Mar.  28,  1910 

An;  i    introduced  by  waj  of  the  tube,  a  I  e<   Fig.  ,  into  the 
ul  the  refrigerator,  '>.  and  i  Jed  to  ai  Ion 

a   temp,  ratun     >     po     :  1     I 


from  the  separator.  /.  The  air  then  passes  through  the 
.ud  tube.  ,/.  into  the  bottom  of  a  series  of  funnel- 
shaped  vessels,  '.  having  narrow  perforations,  <'.  these 
vessels  e,  insf  it  uting  t  he  Be  pa  rat  or  ,  >r  fractionating  appliance, 
i      |ii,  liquid  consists  originally  of  Liquid   air 

introduced  through  'be  funnel.  ;.  and  the  tube.  ».  into  the 

separator,  f,  and  contains,  as  the  separation  pi 
oxygen  at  thi  bottom,  an  increasing  proportion  of  nitn  -■•■•> 
U>  an    upward   direction,    and    pure    nitrogen   at   t) 
Th,  vessel,  o,  serves  t.,  vaporise  the  oxygen,  which  1. 

separated    in    the    liquid    form,    and    contains    the    worm 
condenser.  „/.  in  which  nitrogen  is  liquefied  under  suitable 
ire. — 0.  R. 

Sulphuric    acid:     Manufacture    of    .     t'hem.     Fabr. 

beim-Elektron,    Frankfort,   Germany.     Eng.    Pat. 
20,401,  Sept.  6,  1909.     Under  Int.  (  onv.,  Sept,  21.  1908. 

l'at.  40b.bll  of  1909  :    tins  .1..  1910,  4S7.— T.  F.  B. 

rite  body  [)(•'  •king  nitric  arid]  and 

K.   Schick.   Griesheim,    Assignor  to 

i     l'abr.  Griesheim-Elektron,  Frankfort  on  Maine. 
many.     U.S.  l'at-  971,149,  Sept.  27.  191  I 

.  l'at.  380,884  of  1907  ;  this  J.,  1008,  22.— T.  F.  B. 

Cw-Hc   soda  and  caustic   potash  :     Preparing  .     R. 

Kelt/.  Griesheim,    lasignoi  t.,  ('hem.  Fabrik  Gnesheun- 

Flektron.    Frankfort    on    Maine.   Germany.       DA    Pats. 
.171.144  and  971,146,  Sept.   27.   1010. 
Sk>-  Eng.  l'at--  20.1'M  and  29,494  of  1000;   this  .1..  1910, 
K.  B. 

Ammonia  ;    Process  of  obtaining  .     X.   Caro,  BerUn. 

U.S.  l'at    970,883    8<  pt  20,   1910. 
SEEGer  Pat.  198,295 ol  1906  ;  tins. I..  1008.932.— T.  F.  B. 
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Ammonia  ;    Production   of  .     F.   Haber  and  R.   Le 

I: — ignol.  Karlsruhe.  Assignors  to  Badische  Anilin  und 
Fahrik,  Ludwigshafen  on  Rhine,  Germany.  U.S. 
Pat.  871,601,  Sept  27.  1910. 

See  Kr.  Tat.  111.446  of  1910  ;  this  J.,  1910,  049.— T.  F.  B. 

Ammonium    chioridt  :     Process    of    making   .     F.    A. 

Freeth,  Great  Crosby,  and   H.   E.  Cocksedge,  London. 
U£.  Pat  970,009,  Sept.  20.  1910. 

See  Fr.  Pat.  414,682  of  1910:    preceding.— T.  F.  B. 

Dolomite  ;    Process  of  treating  — .     J.  J.  Gathv.   Mons, 

Belgium.     U.S.    Pat.    971.3(iS.    Sept.    -'7.    1910. 
Eng.  Pat  :::>  of  1910;   t Hi-  .1..  1910.  816.— T.  F.  B. 

AUekyde-sulphoxylates  ;  Process  for  producing  — ■ — . 
Blumberg  und  Rindskopf.  Fr.  Pat.  414.013,  Mar.  24, 
1910. 

Eng.   Pat.  8339  of   1910 ;    preceding.— T.  F.  B. 

HydrosulpkUes  fret  from  u-ater  ;  Process  for  preparing . 

Soc.  jK'iir  i'lndoBtrie  Chimique  a  Bile.  Fr.  Pat. 
414.531,  April  6.  1910.  Under  Int.  Conv.,  Nov.  26. 
1909. 

See  Eng.  Pat.  9848  of  1910 :   this  J..  1910,  878.— T.  F.  B. 

Compounds    of    silicon    and    metals    containing    nitrogen  ; 

Process  for  making  from  silicides.     A.  Kolb.     Fr. 

Pat.  414.625.  March  5,  1910. 

See  Ger.  Pat.  222,237  of  1908  ;  this  J..  1910,  757.— T.  F.  B. 

Recovering  cyanogen  and  ammonia  from   distillation   gases 
from    coal.     tier.    Pat.    225,461.     See    IIb. 

Production  of  compounds  containing  oxygen  and  nitrogen 
by  electrical  means.  Addition  to  Fr.  Pat.  402,012. 
See  XI. 

Electric  arcs  for  formation  of  compounds  of  oxygen  and 
nitrogen.      Addition    to    Fr.    Pat.    406,115.      See   XI. 


VIII.— GLASS  ;    CERAMICS. 

Lead  glazes  ;  Contributions  to  the  knowledge  of  the  properties 

of .     H.  Pistorius.     Sprechsaal,  1910,  43,  576 — 578. 

The  authoi  criticises  a  paper  on  the  same  subject  by 
Ki-.nlohr  (this  J.,  1910.  950),  who  stated  that  a  lead  frit 
would  be  more  soluble  in  acetic  acid  if  cooled  quickly  by 
pouring  into  water  than  if  allowed  to  cool  naturally  in 
the  crucible.  The  author  attributes  this  to  the  longer 
attack  of  the  frit  on  the  crucible  in  the  latter  case,  the 
composition  of  the  f i it  being  thereby  changed.  He  also 
>-tatc*  that  Bisenlohr's  method  of  allowing  half-an-hour  to 
■  !■!.-■  i' tore  titrating  the  dissolved  lead  induced  further 
attack  on  the  glaze  and  was  not  in  accord  with  the  official 
procedun  [lot .  <  it.). 

In  reply  to  the  above  criticisms.  Eisenlohr  maintains 
that  the  greatest  attack  on  the  crucible  is  during  the 
heating-up  and  full  tire,  and  that  the  titration  could 
not  be  affected  by  standing  as  the  undissolved  "laze  had 
already  been  filtered  off. — H.  H.  S. 

Fusion  and  solution   experiments   in   the    I  i  me  -silica   series. 
Philippi.     See.  VII. 

Patents. 

Clay  ;    Apparatus  for  cleaning .     M.   Bohn.     Fr    Pat 

414,455,  April  4,  1910. 
The  apparatus  comprises  two  cleaning  compartments, 
arranged  one  after  the  other  ;  in  the  former  impurities  arc 
continuously  eliminated  from  the  clay,  and  in  the  latter 
the  impurities  are  freed  from  the  remainder  of  the  clay. 
A  plain  cylindrical  portion  may  be  arranged  between  the 
two  compartments.  The  cleaning  compartments  are 
cylinders  (or  the  second  may  be  conical  in  shape)  provided 
on  the  periphery  with  sieves,  over  which  the  material  to 
be  purified  is  carried  by  means  of  an  endless  screw,  and 


through  the  meshes  of  which  the  clay  escapes.  The  outer 
edges  of  the  blades  of  the  screw  are  provided  with  loosely- 
adjustable  scrapers,  which  arc  kept  in  contact  with  the 
interior  of  the  compartment,  and  consequently  with  the 
sieves,  by  the  pressure  of  the  material  under  treatment, 
and  serve  to  keep  the  sieves  clean,  and  to  throw  into  a 
receiver  the  foreign  bodies  separated  from  the  material. 
The  scrapers  may  consist  of  angle  irons  which  arc  attached 
in  a  flexible  manner  to  the  blades  of  the  screw  by  riveta 
which  slide  in  oblong  holes  in  the  blades.  The  scraper 
may  also  end  in  a  sharp  edge,  over  which  the  stones  are 
removed  from  the  sieve  and  thrown  into  a  receiver.  Instead 
of  being  convex,  the  blades  may  be  flat  on  the  side  where 
thev  exert  pressure,  and  the  scrapers  may  have  the  form 
of  a  band.— \V.  C.  H. 

Magnesium  silicates  or  either  similar  products  ;   Process  for 

the  utilisation  of in  the  form  of  powder  for  moulding 

various     articles.      L.     M.     Bullier.     Fr.     Pat.     414,84ft, 
April  15,  1910. 

Xatirally  or  artificially  powdered  magnesium  silicates, 
such  as  steatite,  talc,  etc..  are  mixed  with  from  3  to  10  per 
cent,  of  some  coagulating  material,  such  as  paraffin  or 
wax.  and  then  moulded  in  required  shapes  under  pressure. 
The  binding  material  merely  increases  the  cohesion  of  the 
powder  during  the  moulding,  and  is  entirely  removed  when 
the  articles  are  fired. — \V.  C.  H. 

Magnesia  :     Process    for    the    manufacture    of    refractory 

articles  of .     E.  Merck.     Ger.  Pat.  225,472,  July  8, 

1909. 

Refractory  articles  which  do  not  shrink  to  any  consider- 
able extent  on  heating  to  high  temperatures  can  be 
obtained  by  the  use  of  a  mixture  of  powdered  fused 
magnesia  with  ignited  magnesia,  the  quantity  of  the 
latter  being  smaller  the  lower  the  temperature  at  which 
it  has  been  ignited.  A  mixture  of  20  parts  of  fused 
magnesia  and  1  part  of  ordinary  "  magnesia  usta  "  is 
suitable,  and  can  be  moulded  into  articles,  without  pres- 
sure, when  mixed  with  the  requisite  quantity  of  water. 

—A.  8. 

Clay  and  tile  plastic  suhstances  ;    Apparatus  for  separating 

granular  admixtures  from .    M.  Bohn,  Nagvkikinda, 

Hungary.     Eng.  Pat.  7940,  April  1,  1910. 

See  Fr.  Pat.  414,455  of  1910  ;  preceding.— T.  F.  B. 

Ceramic    transfer-pictures;     Ink    for .     J.    Kassekcr. 

Assignor  to  Schmidt,  Kasseker,  und  Co.,  Altwasser, 
Germany.     U.S.  Pat.  971,280,  Sept.  27,  1910. 

See  Eng.  Pat.  23,852  of  1909  ;  this  J.,  1910,  278.— T.  F.  B.. 


IX.— BUILDING  MATERIALS. 

Fusion  and  solution  experiments  in  the  lime-silica  series* 
Philippi.    See  VII. 

Action  of  dust  from  tarred  roads  on  the  eyes.     True  and 
Fleig.    See  XIXb. 

Cement  production  of  the   United  States.     Board  of  Trade 

J.,  Oct.  6,  1910.     [T.  R.] 
According   to   a   report    issued    by   the    United   States. 
(leological  Survey  the  total  production  of  cement  in  the 
United  States  in*1908  and  1909  was  as  follows  : — 


daw. 

1908. 

1909. 

Quantity. 

Value. 

Quantity. 

Value. 

Portland 

Barrel*. 

61,072,612 

1,686,862 

151,451 

Dollars. 

43,547,679 

834,509 

95,468 

Barrels. 

82,508,461 

1,527,279 

160,646 

Dollars. 
50,510,31-5 
623,141 
99,453 

Total  .. 

52,910,925    44,477,656  164,196,386 

1 

51,232,979 

v,,i.  wiv    [fo.  »].  Cl.  X.— MKTAls.  MKTALLUKUY.  1M  l.i  DING  ELEOTBO-MBTALLI  BOY. 
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Kiln  ior  burning  brick*  and  tiles.     H.  Stephens  n   uid  C 
Duerdon,  Accrington.     Eng.  Pat.  30,250,  Dei    28,  1900. 

Tut:  kiln  is  ol  the  usual  oon  (ruction  as  regards  the  outea 
portion  or  shell,  bul  has  a  central  longitudinal  wall 
in  the  Boor,  and  Hues  from  eaoh  furnace,  on  eaoh  Bide,  1.  ading 
to  tin-  .riii  ml  wall,  return  flues  being  provided  to  conununi- 
oate  with  spaces  between  the  Hash  wall  and  the  outer  wall 
of  tic-  kiln:  ii  series  "t  outlets  in  the  Hoor  of  the  kiln 
lead  inio  the  main  flue  in  tin'  chimney,  which  outlets  oon- 

raoulded  pi|>es  of  refractory  material,  capab 
supporting  a  considerable  weight,  and  having  then  upper 
portions  detachable,  bo  that  they  can  !"■  removed  from 
time  In  linir  :  tin.  floor  of  the  kiln  is  composed  "I  brioks 
laid  nn  tin'  top  of  'In'  Hues,  the  bricks  being  preferably  solid 
for  »  distance  of  2  or  :>  feet  from  tin  Bash  wall,  and  the 
remainder  of  tin-  floor  being  of  either  perfi  lolid 

square  bricks.  With  this  construotion,  a  portion  "I  the 
heated  gases  passes  under  tin-  Boor  of  tin  kiln,  ami  the 
lower  portion  of  it-  contents  is  thereby  dried  and  burnt  in 
advance  of  the  upper  portion,  whioh  is  treated  in  the  usual 
»av.     I'.   Sodn. 

Wood  or  other  similar   material*:     /'rocems  for  thi    impr.'i- 

nation   of  .     0.    von    Kardos.     Fr.    Pat.    414.141, 

Mai.  26,  1 910. 

The  previous!}   dried  wood  i-  treated  with  highlj   heated 

ami  strongly  compressed  air.  .  >i  st  rongly  compri 

in  order  not  only  t.i  open  thr  cells,  but  to  stretch  them  for 

tin-  reception  oi  tin'  impregnating  material  which  ai  I 

a    piston    win  n    tin-    wood   is  subsequently   subjected     to 

suction.— \V.  ('.  H. 

Abrasive  compound,  and  process  of  manufacturing   it.     H. 
Arsandaux.     Fr.    Tut.  412,858,  May    II.    1009. 

Batxitk.  poor  in  silica  and  titanic  acid,  ami  containing 
alumina  and  fcrri,-  oxide  roughly  in  tin-  proportions  of 
two  molecules  of  the  former  to  one  of  the  latter,  i-  heated  in 
a  reducing  atmosphere  to  1300'— 1400°  C.  The  ground 
material  possesses  a  hardness  of  approximately  8,  and  may 
be  moulded  and  re-calcined  to  form  refractory  brie!  -. 
grinding   wheels,   acid-proof    jilatcs.   ami    the   like. — O.  R. 

Magnesian  cement.      P.   Comet   and  F.   Coulon.      Fr.   l'at. 

414,000,  -Mar.  24.  1910. 
A  stLn  "Magnesian  cement,  practically  insoluble  in  water, 
is  obtained  by  the  combination  of  magnesia,  mixed  with 
quicklime  (i.e.,  calcined  dolomite)  with  gelatinous  silica. 
When  mixed  with  abrasive  powders,  or  other  materials, 
such  as  talc,  sawdust,  etc..  before  the  addition  of  the 
gelatinous  silica,  this  cement  may  In-  used  for  the  production 
of  grindstones,  and  other  articles,  such  as  insulators, 
flooring-tiles,  etc.,  which  resist  the  action  of  water. 

W.  C.  H. 

[Rotary]    Cement    kilns.     J.    A.    P.     Lavocat.     Fr.    Pat. 
414.S4.-i.   April    16,    1910. 

The  interior  of  the  kiln  is  provided  with  a  suitable  numbei 
of  discs  of  equal  or  of  progressively  increasing  diameter-. 
arranged  perpendicularly  to  the  axis,  in  order  to  give  an 
annuls r  form  to  the  column  of  gases  jiassing  through, 
and  to  ensure  that  th.  part  their  heat  to  the  wall 

of  the  kdn.  The  discs  may  be  replaced  by  a  cylinder,  or 
truncated  cone,  the  axi-  of  which  coincide-  with  that  of 
the  kiln.— W.  C.  H. 

Wood-preserving     solution.         F.      Hasselmann.      Munich. 

Germany.     U.S.    Pat,   971,194,   Sept.    27,    1910. 
8n  Eng.  Pat.  12,587  of  1909  ;   this  •!..  1909,  1250.— T.F.B. 

Cement ;  Apparatus  ior  burning .  C  Coventry,  Liver- 
pool. From  H.  L  Dohertv.  New  York.  Eng.  Pat. 
47,  Jan.    1,  1910. 

See  U.S.  Pat.  945,307  of  1910  ;  this  J..  1910,  153.— T.  F.  B. 


X.     METALS;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

..     ,;,  .1.    II.     \ll|..|.l  Hill. 

pt.,   1910. 

i  is  ...  lin     -in-. itur.it. .!  ''   "  -   pel 

Bnl  rbon  then   i      imi    thern  tl  <  volution  alon|   thi 

ol    ti  mperature    betwei  n    tl tii  al    p  ■ 

and   \'  |     hii I  onlt.  prevents  the linj 

ti,,.   |  ,,!,,,  ion     ..  ;.   ceni  •■    bul    also   kw  ps    II 

well  to  ile    'i.-lii   of   thai   line.     Experimenl  -  sho« 
the  maximum  heal   ol   th 

•  I,  nauM  1>  iron 

taiiiin    'I  l.">  iH-r  .cut    . -i  i  ai  i"-"  and  h  n  ina  in  1 1 Id 

a  mil  rographii   strui  ture  consisting  ol  one  hall  f<  rrite  and 

om   :  rlite.     XI mbined  total  heal   evolvi  d 

\i     \i      and    bj    the  fourth   n  "  :!S  I" ' 

rem    i  ai  I-- n  -t"  I,  equivalenl  to  32  7    ' '   and  in 

ii  63  i nt    i  arbon  Bteel  equal  to  2l-!>    C      Hi  aci   thai 

evolved  by  the  fourth  recalesceni  e  i-  equivali  nl  to  23  t  I 
ami  12-6  C.  respectivelj  in  the  two  steels.  The  fourth  re- 
i-  due  i"  i  onstitutional  segregation,  namely,  thi 
falling  ou<  between  \<  .  and  \t ,  of  the  ferrite  and  hardenite 
from  their  state  of  BoKd  solution  int"  microscopically 
visible  masses.  Microphotographs  prepared  from  0-2 
pei  cent,  i  I  rapidij  qui  ni  hi  d  at  various  tem- 
peratures  d ritscoolingi  given  in  the  paper  to 

show   the  i  ouree  ol  segregation.     Thi  msly  i  om- 

mem  -  d  in  the  so  tionqueni  I"  d  a!  996  C.;il  I 

in  thai   nueni  bed  jusl   below    \i  .  in  whii  h  thi    strui  tun 
i-  Bomewlial  indistim  t.    Jusl  above  v 
ticalK  complete.     The  critical  range  Ar,  has  no  influence 
hardenite  ana  femte.     E.  r.  A. 

Iron-carbon   system  .     Influence  of  ..«/;iA»r  on   th<    . 

T.  Liesching.  MetaJlurgie,  1910,  7.  666  571 
Fran  alloc-  of  iron  containing  from  0-08  to  4-78  pel  cent,  ol 
carbon,  and  fromO-01  to  111  percent,  of  sulphur  wi  re  pn 
pared  from  e  Swedish  charcoal  irom  ontaining  3  8  p-  i  cent, 
rbon,  and  0-0076  per  cent,  of  sulphur,  a  Swedish  nail 
iron  containing  0-06  per  cent,  of  carbon,  and  0-004  per  cent, 
of  sulphur,  and  a  puddled  iron  containing  0086  per  cent, 
of  carbon,  and  0-023  per  cent,  of  sulphur,  by  the  suitable 
addition  ol  ■  BulpbidBironi  ontaining  28  per  cent,  of  sulphur. 
Del  nl-  of  the  furnace  need,  ami  of  the  method  of  applying 

the  pyrometer  are  given,  and  after  complete ling  i  - 

had  been  obtained  tin-  alloys  wen-  analysed,  polished  and 
then  etched  by  a  first  immersion  in  n  four  per  cent.  Bolutai  n 
of  picrii  acid  in  amyl  alcohol  and  then  in  a  four  per  cent. 
solution  of  nitric  acid  in  amyl  aloofaoL  followed  bj  a  hot 
concent  i  .it.  d  solution  of  sodium  hydroxide.  By  this  mi 
the  sulphide  was  coloured  brown  without  affecting  tie 
result-  produi  ''I  bj  tin-  pii  in   and  nitre   acids.      The  authi  r 

aurnj  i"ei  ions  opinions  on  theinflu id  lulphur 

and  finds  no  evidence  thai  a  i  hemii  d  i  ombination  of  iron. 
anlphui  and  oarbon  produces  the  whitening  oi  ca»l  iron,  but 
attributes  it  -oleic  t"  a  physical  or  mechanical  tnflu 
exerted  bj  the  iron  sulphide'.     Sulphur  lowi  "ng 

point  ol  the  iron,  ai  which  temperature  austenite  free  from 
Bulphui  i-  separated,  the  sulphur  being  concentrated  in  a 
,.,„,,,;      ol    austenite,    cementite,  and    sulphide    which 

■  H30  '  [nan  iron  free  from  sulphm 
cementite  decomposes  with  the  formation  of  s  grey  iron. 
but  the  presence  of  sulphur  produce-  alternate  layers  of 
sulphide  and  cement  ite,  the  sulphide  hindering  the  decompo- 
sition ol  the  cementite  with  the  production  of  a  white  iron. 
Th.-  pearlite  point  remains  oonsl  3  '  be  paper 

is  illustrated  by  eighteen  mil  ropbotographs,  and  a  Minima,  \ 
of  the  literature  of  the  subject  is  appended.— A.  II.  I  ■ 

Bullion  ;   Bledretotic  rtfUaug  0/ <»  "•■  | 

-  -.I...       Eng.  and  Min.  J..  1910. 90, 214 

-  in  years  the  methods  of  refining  gold  and 
sUvei  buUii  m  in  the  United  Stat.  -  Mints  have  been  radii 
chan"e,i     and    an   economical    and   efficient    electrolytii 
method  1-  now   in  use.  by  which  in  the  first  stage  fine 
ailve,       produced,  am!  in  the  Becond  Btege  fine  gold, 
th.-  -liver  refining  an  electrolyte  1  onsisting  of  a  2  per  cent. 
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solution  of  silvi  r  nitrate  containing  about  2  percent,  of 
fric  nitric  :n  ul  is  used,  in  stoneware  tanks,  sixteen  of  which 
an-  in  series  ai  roes  the  line  rortac  90  that  each  cell  takes 
somewhat  less  than  1  \olt  pressure.  The  anodes,  con- 
sisting of  ingots  containing  40  per  cent,  of  gold  and  about 
47  pet  cent.  of  silver,  are  Suspended  in  the  electrolyte  in  a 
ban  carried  on  a  gold  hook.  The  hooks  are  in  electrical 
connection  with  thin  silver  strijis  fastened  along  a  hard 
rubber  tube,  with  a  steel  core,  these  strips  carrying  the 
current  from  one  cell  to  the  next.  A  current  density  of 
5  7  amperes  pet  sq.  ft.  is  us,  el.  and  it  is  stated  that  the 
deposited  silver  is  rarely  less  than  99.-9  per  cent,  fine  and 
carries  less  than  1  oz.  of  gold  per  100.000  oz,  of  silver. 
The  silver  content  of  the  electrolyte  is  kept  constant  by 
addition  of  silver  nitrate.  From  the  spent  electrolyte 
most  of  the  silver  is  separated  by  electrolysis  with  iron 
anodes,  and  the  remainder  is  precipitated  as  chloride. 
Lead  peroxide  is  gradually  deposited  on  the  iron  anodes, 
and  from  this  small  quantities  of  silver  and  palladium 
(present  as  peroxides)  are  subsequently  recovered.  The 
used  aaodes  from  the  Bilvet  ,  ,11s  arc  employed  next  as 
anodes  for  the  recovery  of  fine  gold,  being  suspended  in  a 
solution  containing  10  per  cent,  of  hydrochloric  acid  and 
3  per  cent,  of  gold  as  chloride,  in  porcelain  jars.  The  cells 
are  placed  in  a  steam-heated  sand-bath,  the  electrolyte 
being  kept  at  about  120;  F..  and  agitated  by  means  of 
hard  rubber  propellers  driven  at  700  revolutions  per  minute. 
A  curreat  density  of  70  amperes  per  sq.  ft.  is  used,  and  the 
deposited  gold  is  usually  of  99-95  per  cent,  purity,  the 
greater  part  of  the  impurity  being  silver.  From  the  spent 
electrolyte  platinum  is  precipitated  by  ammonium  chloride, 
spongy  platinum  being  obtained  by  washing  the  precipitate 
and  then  heating  it.  Much  smaller  amounts  of  palladium 
are  also  recovered.  The  slimes  are  washed,  '.reated  with 
granulated  zinc  to  reduce  the  silver  chloride  to  metal, 
and  after  again  washing,  the  whole  is  melted  into  bars, 
which  are  used  for  preparing  anodes  for  the  silver  cells. 

—A.  S. 

Gold  ;   Solubility  of  finely  divided  - in  potassium  ferro- 

ci/anide    solution.     E.    Beutel.     Monats.    Chem..    1910. 
31.  887—890. 

Finely  divided  gold  slowly  dissolves  in  a  solution  of 
potassium  ferrocyarude  at  the  ordinary  temperature, 
forming  a  distinctly  alkaline  solution  ;  even  at  the  boiling 
point,  solution  is  very  slow.  Potassium  aurocyanide 
is  apparently  first  formed,  and  the  liberated  ferrous  ions 
become  oxidised  by  atmospheric  oxygen  to  ferric  hydroxide 
(which  is  precipitated),  in  amount  corresponding  to  the 
quantity  of  gold  dissolved,  but  the  prolonged  action  of  a 
strong  solution  of  potassium  fe-rrocyanide  would  seem  to 
give   ultimately  potassium   auricyanide. — F.  Sodn. 

Zinc;     Electroh/tir    determination    of in    ores.     G. 

Eemmerer.  J.  Ind.  Eng.  Chem,,  1910,  2.  375—377. 
From  about  0-5  <rrm.  of  the  ore  the  zinc  is  separated  as 
sulphid,-  by  one  of  the  usual  methods,  and  the  latter  is 
washed  with  hot  water  and  dissolved  on  the  filter  in  a  little 
hot  dilute  hydrochloric  acid  ;  2  c.e.  of  sulphuric  acid  are 
added  to  the  solution,  which  is  then  evaporated  until  nearly 
all  the  sulphuric  acid  is  driven  off.  The  zinc'  sulphate  is 
rinsed  into  a  150  c.e.  Jena  glass  l„:ik,r  and  diluted  to  about 
100  c.e..  20 — 25  grms.  of  sodium  hydroxide  are  added,  and 
the  liquid  is  electrolysed,  with  a  cylindrical  nickel  gauze- 
cathode  of  about  ISO  sq.  cm.  surface,  fitting  loosely  into 
the  beaker,  and  a  revolving  propeller-shaped  anode  driven 
at  about  600  revolutions  jkt  min.  A  furrent  of  r, 
amperes  at  a  pressure  of  4-4  volts  is  allowed  to  (low  for  15 
min.  The  cathodi  is  then  removed  without  opening  the 
switch,  and  pranged  into  a  large  beaker  ol  water;  it  is 
then  dried  with  absolute  alcohol  and  ether  which  have  been 
distilled  orer  sodium,  heated  to  70°—  100  C,  cooled  and 
weighed  at  once,  as  the  deposits  gain  weight  on  keeping. 
All  the  zinc  is  deposited  with  a  current  "f  X.L>.100.=3  I 
amperes.  The  method  is  expeditions  and  gives  results 
fully  as  accurate  as  the  usual  gravimetric  process.  If, 
however,  a  much  smaller  quantity  of  sodium  hvdroxide 
be  added  to  the  electrolyte,  the  results  arc  high  and  un- 
reliable. (Sec  also  this  J.,  1905,  905;  1907  830;  1910 
.-,'tl.  595.)— A.  Sbld. 


Ores  ;   Nates  on  tin  roasting  atul  sintering  of .     F.  M. 

Smith.     .Mining    World.'  Sept,    10.    1910.    459—460. 

l-\"  the  Dwight  and  Lloyd  apparatus  for  roasting  lead  ores 
and  concentrates,  the  ore  rests  in  a  thin  layer  on  travelling 
grates.  The  grates  pass  over  an  air-tight  windbox  which 
is  connect)  d  with  an  exhaust  fan.  so  that  air  is  sucked  down 
through  the  charge.  The  ore,  reduced  to  pieces  of  J  to 
i  inch  in  size,  is  fed  on  to  the  grates,  and  arranged  as  to 
thickness  and  compactness  by  a  series  of  brushes,  followed 
by  a  wooden  roller.  Just  at  the  point  where  the  urates 
begin  to  travel  over  the  windbox.  the  charge  is  ignited  by 
means  of  a  gasoline  jet  under  about  80  lb.  pressure. 
After  the  sintering  action  is  complete  down  to  the  grates, 
the  product  is  automatically  discharged  into  dump  cars. 
The  product  is  well  sintered,  with  almost  no  lines,  and  the 
sulphur  content  varies  from  3  to  4  per  cent.  To  obtain 
the  best  results,  the  ore  charge  must  contain  approximately 
4  to  5  per  cent,  of  moisture.  Machines  are  being  designed 
to  deal  with   100  tons  of  ore  and  concentrates  per  day. 

— T.  St. 

Ore  treatment  at  Broken  Hill.     J.  Plummcr.^  Mining  World, 
Sept.   10.   1910.  458. 

The  Amalgamated  Zinc  Co.  at  Broken  Hill  in  1909  pur- 
chased 98,670  tons  of  zinciferous  tailings,  and  using  the 
De  Bavay  system  obtained  492  tons  of  lead  concentrates, 
and  30.347  tons  of  zinc  concentrates.  The  Minerals  Separa- 
tion Co..  Ltd..  at  the  Central  mine  using  a  small  amount 
of  oil  and  acid  to  agglomerate  the  mineral  and  depending  on 
the  rising  bubbles  for  flotation  effect,  treated  193,842  tons 
of  dump  during  1909,  obtaining  68,552  tons  of  zinc  con- 
centrates. It  is  intended  to  treat  the  slimes  lost  by  these 
processes  by  the  Howard  process  which  consists  in  dividing 
the  mixed  concentrated  sulphides  of  lead  and  zinc  into 
two  products  by  roasting  them  for  three  or  four  hours  at  a 
temperature  of'  300°  to  400°  C.  in  order  to  coat  the  lead 
sulphide  particles  with  a  layer  of  lead  sulphate  without 
oxidising  the  zinc  sulphide,  and  then  again  submitting 
the  roasted  material  to  the  flotation  process.  One  of  these 
products  contains  about  80  to  85  per  cent,  of  the  zinc  in 
the  slime,  and  assays  at  about  32  per  cent,  of  zinc,  while  the 
other  contains  80 — 90  per  cent,  of  the  lead  in  the  slime 
and  assays  at  from  45  to  55  per  cent.  At  Block  14  prepara- 
tions have  been  made  for  treating  1,000  tons  of  sulphide 
by  the  Murex  process  of  using  a  finely  powdered  magnetic 
powder  in  conjunction  with  the  oil  and  a  minute  quantity 
of  a  solution  of  alum. — A.  H.  C. 

Fusion  and  solution  experiments  in  the  lime-silica  series. 
Philippi.     See  VII. 

Cranium  ore  in    Mexico.      LTnd.   Chimica,  1910.  10,   270. 

A  new  mineral  discovered  by  an  American  named  W.  Nivcn 
in  the  Guerrero  district  of  Mexico,  proved  on  examination 
at  the  Geological  Institute  of  Mexico  City  and  the  Smith- 
sonian Institution  of  Washington,  to  be  a  hydrophosphate 
of  uranium  and  copper.  The  mineral,  to  which  the  name 
torbernite  has  been  given,  has  a  sbght  action  on  a  photo- 
graphic plate  in  the  dark.  Further  experiments  are  lieing 
undertaken  with  a  view  to  ascertain  the  suitability  of  the 
mineral  as  raw  material  for  the  manufacture  of  radium 
salts. — A.  S. 

Tungsten  ore  deposit  in  Chile.     Board  of  Trade  J.,  Oct.  6, 
1910.     [T.R.] 

IJ.M.  Consul  at  Santiago  reports  that  a  rich  tungsten  ore 
deposit  has  been  discovered  in  the  noith  of  Chile.  A 
picked  sample  r/  the  ore  contained  77-5  per  cent,  of  oxide 
of  tungsten  (  =  01  -46  per  cent,  tungsten). 

Patents. 

Separation  of  substances  by  the  wet  magnetic  j/rocess. 
W.  V..  Lake.  London.  From  F.  Krtipp,  A.-G.  Gruson- 
werk,  Magdebnrg-Buckau,  Germany,  Eng.  Pat.  17.459, 
July  27,  1909. 

The  liquid  containing  the  material  to  be  separated  is 
made  to  flow  along  a  channel  beneath  which  a  number 
of  separate  stationary  magnets  are  arranged.     At  a  certain 
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distance  above  the  ohannel,  a  horizontal  magnetisable  ring 
I-  rotated  upon  an  aprighl  Bhaft,  the  direotion  ol  motion 
■  ■I  tin-  ring  .1-  II  paaai  -  o^  ei  I  hi  i  hanni  I  bein  a 
to  that  ol  the  liquid.  The  under  aide  of  the  rin  i  tapered 
tu  ii  sharp  annular  edge,  or,  alternatively,  a  number  ol 
projections  are   arranged   bo  as   t>>  depend   from    points 

mil  the  circumference.      V-  the  liquid  flows  oloug  tin- 

channel  and  paaaea  under  the  ring,  il 

arc  caved  t..  Bow  upwarda  by  means  of  the  lini 
produced  at  these  points.     At   the  same  time,  a  cci 
amount  of  liquid  is  carried  upwards,  o  permanent  column 

constantly   renewed   liquid    being    prod I   and   the 

lifting  nt  the  magnetisable  particles  thus  assisted  by  the 
buoyanc)  which  tbej  retain  In  ordei  to  form  tho  liquid 
• . .In inn-  ;it  the  start .  the  ring  may  In-  lowered  and  after- 
wards raised,  or  the  strength  of  the  current  in  the  windings 
nt  the  lower  magnets  may  be  temporarily  ini  ri 
Moreover,  the  formation  of  the  columns  tuny  be  facilitated 
and  the  spa.  e  between  the  edge  of  the  ring  and  the  normal 
level  uf  the  liquid  may  In-  increased,  by  arranging  a  down- 
ward stream  of  liquid  from  the  lower  edge  ol  the  ring. 
When  tapered  projections  beneath  the  lower  Bide  are 
employed,  each  of  these  may  be  provided  with  a  hole  nt 
thr  apex  through  whi  li  the  liquid  is  run  from  an  annular 
trough  al  ove,  bo  that  a  linuiil  column  is  obtained  at  eat  li 
point.  The  separated  magnetic  material  adhering  t"  the 
rotating  ring  is  oarried  away  from  the  magnetic  Geld  and 

finally    falls    into    vessels    arranged    between    tin-    lower 

magnets.    ■( '.  A.  \V. 

Armour-plate.     S.  0.  Oowper-Coles,  Txmdon.     Eng.    Pat. 

20,020,  Sept.  1,  1909. 
A  number  of  steel  bars  of  plates  ate  arranged  on  edge  in  the 
easting  box,  vertically  or  at  varying  angles  to  "tie  another. 
each  piece  being  placed  at  right  angles  to  the  one  below  it. 
The  pieces  before  introduction  into  the  t  at  ting  boji  may  be 
coated  with  zinc  by  any  convenient  process,  and  each 
may  be  advantageously  provided  with  a  Dumber  of  pro- 
jections formed  on  the  surface  by  punching  or  stamping, 
or.  alternatively,  perforated  plaited  coated  in  the  same 
manner  may  be  employed.  The  box  containing  the 
pieces  is  then  heated  to  ■  consid  table  temperature, 
when,  finally,  aluminium  01  aluminium  alloy  is  poured 
into  it  and  allowed  to  Bolidify.  Subsequently,  unlet  s  a  b< -lf- 
hardening  steel  has  been  employed,  the  mass  is  quenched 
at  a  temperature  which  will  ensure  the  hardening  of  the 
embedded   metal.— C.  A.  \V. 

si,, I ;  Manufaciun  and  treatment  oj ■     H.  A.  Richard- 
son, London.     Eng.  Pat.  9406  of  1910  :  date  of  applica- 
tion, June  5,  1909. 
Stf.ki.  pLtee  with  a  hardened  surface  are   produced  by 
forming  the  plates  from  a  steel  Containing  2-5  per  i  "tit. 
of  tungsten  and  n-2    0-5  per  I  ent.  of  carbon,  and  subject- 
ing them  to  cementation,  whereby  a  gloss  hard  surface 
obtained    without    quenching.     Fur    the    manufacture 
of   armour   plates,   a    steel   containing   2*5   per   cent,    ol 
tungsten.  \  per  cent,  of  nickel,  and  0-3  per  i  ert.  of  carbon  is 
used,  and  the  plates  arc  t  arb-.irised  on  on.-  Bide  bj  a  cemen- 
tation process. — A.  S. 

Metal  (  v..f]o/ high  grade :  Production  of  a  -  from  a  metal 
of  low  grade,  h.  A.  Leonard,  New  York,  and  .1.  P. 
Larrimer.  Brooklyn,  N.Y.  D.S.  Pat.  970,728,  Sept  2<K 
1910. 

For  the  manufacture  of  a  high-grade  steel,  a  low- 
steel  is  baked  in  a  closed  holder  in  the  presence  of  hydi 
iron  oxide,  silica  and  possibly  phosphorus,  this  preparatory 
treatment  being  necessary  for  the  success  of  the  subsequent 
carbonisation.      The  metal  is  then  heated  strongly  in  the 
presence     of    &mo    carboniferous     material    and     finally 
quenched  in  a  bath  which,  if  desired,  D  •">  t  ont 
sulphate,  ferric  oxide  and  carboniferous  material  —  (     A.  W. 

Iron  ;     Manufacture    of    pun    intend"!   in    rtplact. 

Swedish  iron  and  il*  east  alloys.  X.  A.  Helouis.  First 
Addition,  dated  March  16,  1910,  to  F.-  Pat  V  I  187, 
June  4.  1909  (tins  ■!-.  1910,  96). 

ACCORDING    to    the    original    specification,    a    pure   iron 
was  manufactured  by  introducing  scrap  iron,  previously 


heated  to  redness  and    ufftoienl  d,  into  a  cupola, 

tin   ■  ,i \  toi  t be  fusion  being  obtained  bj  at 

■•'    the    .illinium  thei mi'     reaction.     The    corundum 
«  i  d,  a"  fast  foi  mi  d,  through  an 

apei  tun    m  t he  upper  pai b  of  the  oupol 

bj  thi    Iten  i which  ultimate]]  oompletelj  Sued  the 

vessel  li  i  now  proposed  to  arrange  thi  oupols  apon 
triin  |  hat    H   can  dim  t  ton, 

and  to  stop  tin-  ad'iiti I    crap  iron  al   the  moment 

when   the   upper    level    ol    the    corundum    lis 
the  costing  orifices.     The  tc  sel  can  then  bt    inclined  in 
one  linn  tain  for  the  removal  of  the  Blag  and  buI   ■  qui  atrj 
in  the  other  direction  for  the  pouring  of  the  metal     I    AW. 

Condensing  (ht    products  \r,,n,  Ih*    distillation  oj  wood  m 
blast  ft  u-iih     'iihhI  ;      I'riKina    and 

ratusfor- .     A.  E.  Carbonel.     I:    Pat    ill. .Ml. 

\pnl  ti.  1910. 

Tin.  gases  from  the  top  of  the  blast-furnace  are  pa 

lir-t   into  a  dust   catcher,  and    then    through  two   parallel 

ranges  "i  oondensers,  into  a  main  to  be  conducted  away 
fin  use.  The  oondensers,  which  ore  protected  sg 
acid  gases  bj  an  internal  coating  of  cement,  stand  in  a 
trough,  into  which  the  condensed  liquids  flow,  each  being 
cli  ed  at  tin-  top  bj  a  cover,  the  flange  of  which  dips  into 
water  in  an  annular  gutter.  The  cooling  water  Hows 
from    water    tanks    above    the   coinl.n-.i    .    down    through 

verticil    pipes,    and    then    up   through    outer   concentric 

pipes,    overflowing    into    the    annular   gutters.      The    inner 

cooling  pipes  can  in-  removed  bodily  for  clean 

bj   raising  I  be  water-tanl        Expl n  di  *  •     are  fitted 

to  the  dust  cat'  her.  the  main,  and  to  each  ol  thi 

w   il  C. 

Casting  metaU  .    M,ihod  oj .    W.  E.  Lake,  I Ion. 

From  European   Brake  Shoe  Co.,  Wesf  Orange,  NT. 

i    s  \     Eng    p..t.  211.04(1.  Sept.   l.  1909. 

In    the   method   ol   ca  tin mel   I    around    another. 

the  piece  of  metal  which  ie  to  form  the  core  is  lir-t  coated 
with  an  adhesive  substanci  oil,   fish-glue,  etc., 

and  then  with  a  heat-insulatin    material  such  as  powdered 
tho  other  molten  metal  is  poured  around  it- 

—A.  B. 
Gold  and  lilver ;    Extraetioi  —  /rom 

ores.      \\.    F.    Cobb.    London.       From    B.    <i.    '  "bb, 

Dawson,  Canada.     Eng.   Pat.  20/171,  Sept.  7.  1909. 

Thk  ore,  finely  crushed  and  d,  is  fed  into  a  tank 

to  a  depth  of  about  >i\  inches  and  covered  with  ■  solution 
composed  of  water,  1  ton;  sodium  chloride,  12 lb; 
sodium    (ot    potassium)    bromide,    -lb.;    and   potassium 

iodide.    >'■••/.      A   continuous   current    of   suitable   strength 
I  in  to  20  amperes)  and  voltage  is  then  passed  through  the 
tank  from  a  lead  anode,  formed  by  the  lining  eoml 
with  lead  plates  extending  through  the  pulp,  toward 
lead  cathode  suspended   in  the  solution  above       \t   the 
same  time,  tho  conten  insoforocker 

oi  mechanical  Bthrer.  \t  the  end  of  12  to  20  hours, 
the  whole  of  the  gold  will  have  been  deposited  in  the 

,.,     .  ide,  which  is  subsequently 

oved    and    cupelled,    whilst    the    chloride    ol    silver, 
which  has  been  simultaneouslj  produt  ed,  may  lx'  re<  ■•- 

the  crushed  residue  at  the  bottom  of  the  tank  l 
.   ei    lixiviation   with    a   solution   of    sodium    thiu- 
bate.     In  Bome  i  os<  -  the  opei  ition  ma 

mploying    a    sealed   tank   and    raising    the    interna] 

in    to  about  two  atmospheres. — C  A.  W. 

alt  .    Treatnu  t,t  of  auri/t 
\      A     Lookw I,     Houoi    <iak.     Eng.     Pat     24.m'3, 

The  or<  .  consisting,  for  •  trample,  mainly  ol  iron  ; 

finely  crushed,  mixed  with  about    I   p  r  cent  of  ■  arbon 

and  introduced  into  an  iron  retort  conne*  ted  with  a  vacuum 

apparatus.     The  mixture  is  then  heated  at  s  temperature 

900    C   for  about    five   hours,   a   partial   vacuum 

maintained  within  the  retort  ;  atthe'copclusi  m of  the 

ition,  the  carbon  remaining  in  the  charge  is  burnt 
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away  by  the  admission  of  air.  Any  fumes  evolved  may 
be  condensed  by  passing  them  through  water  and  a  larger 
proportion  of  carbon  may  be  employed,  or.  possibly,  with 
some  carbonaceous  one,  it  may  not  be  necessary  to  ad  I 
carbon  at  all.  With  this  preliminary  treatment,  it  is 
stated  bo  be  possible  to  extract  an  increased  amount  oi 
gold  and  silver  from  those  ores  of  a  basaltio  blue,  purple 
or  pink  appearance,  which  exist  in  the  Croydon  OiBtricI 
of  Queensland  ami  in  some  parts  of  Rhodesia,  Similarly, 
ores  which,  by  other  methods  of  assay,  have  shown  no 
indications  of  gold  or  silver,  have  been  proved  to  contain 
appreciable  amounts  of  these  metals  The  prooBBS  is 
employed  more  advantageously  with  ores  containing 
a  large  proportion  of  gangue. — ('.  A.  \V. 


Metals;  Elimination  of 

('lamer.  Philadelphia.  Pa. 
UHO. 


[trom  copp-r  alloys}.     to  H. 
U.S.  Pat.  970,686,  Sept.  20, 


Alloys  , 


Process  for  improving  .      A.   YVilm.  Berlin. 

Eng.  Pat.  6485,  March  15.  1910. 


Alloys,  especially  those  of  aluminium  and  magnesium, 
after  the  last  heating  in  the  course  of  the  usual  mechanical 
treatment,  are  reheated  to  a  temperature  above  420°  C. 
and  then  stored  in  order  that  they  may  undergo  spontaneous 
improvement.  After  the  reheating  and  before  the  storing. 
the  alloys  may,  if  necessary,  be  subjected  to  slight  mechan- 
ical treatment. — A.  S. 


Met'il ;  Process  for  recovering .     A.  W.  Diack,  Detroit. 

Mich.     U.S.    Pat.    969,253.    Sept.    6.    1910. 

A  MixTtBE  of  light  metals  and  their  oxides  is  fed  by  means 
of  a  hopper  and  worm  attachment  into  a  tube,  the  lower 
end  of  which  is  immersed  in  a  molten  metallic  bath  having 
a  higher  specific  gravity  than  the  metals  to  be  recovered. 
The  impurities  are  permitted  to  rise  to  the  surface,  the 
oxidation  of  the  light  metals  being  prevented  by  means  of  a 
non-oxidising  gas  which  is  passed  in  through  the  conveyor. 

— C.  A.  W. 


Alloys  ;    Process  of  producing  ,  and  the  separation  of 

metals.     P.  F.  Cowing,  New  York.     U.  S.  Pat.  969.773. 
Sept.  13,  1910. 

A  nickel-copper  alloy  is  dissolved  eleetrolvtieally  under 
such  conditions  that  the  solution  obtained  contains  the 
copper  as  cuprous  salts  and  any  iron  present  as  ferrous  salts. 
The  copper  in  the  solution  is  then  replaced  by  iron,  and 
nickel  and  iron  are  deposited  eleetrolvtieally  from  the 
resulting  solution. — A.  8. 

Sodium  nmalqnn  :    Method  of  making  liquid .      H.  P. 

Ewell,    Detroit,    Mich.     U.S.    Pat.    969.853,    Sept.  13, 
1910. 

Claim  is  made  for  the  preparation  of  a  liquid  amalgam, 
for  use'in  the  separation  of  gold  and  silver  from,  their 
ores,  by  introducing  a  small  quantity  of  sodium  into  a 
large  quantity  of  mercury,  with  exclusion  of  air;  for 
example,   the   mercury   may   be   covered   with  a   suitable 

Erotecting  layer  and  the  sodium  introduce  1  through  such 
iyer.— A.  8. 

Ore-roasU  r.  A.  R.  Wiirlev.  Denver,  Colo.,  Assignor 
to  I.  Seep.  Scranton.  Pa."  U.S.  Pat.  969,027,  Sept.  13, 
1910. 

A  '  II.'  i  LAB  hearth  is  mounted  so  as  to  rotate  in  a  roasting 
chamber,  and  ore  is  fed  on  to  it,  means  being  provided  at  a 
predetermined  point  for  regulating  the  temperature  oi 
the  ore.  An  endless  travelling  brush,  composed  of  hinged 
sections  extending  transversely  across  thi  hearth,  removes 
the  ore  at  a  predetermined  point,  any  fine  particles  left 
on  the  hearth  bcine  swept  away  by  a  blast  of  air.— A.  8. 

Ores;    Process  oj  treating  .     E.  B.  Goodwin,  Ward. 

Colo.      U.S.    Pat.    970.32.-).    Sept.    13,    1010. 

The  ore  is  ground  to  increasing  degrees  of  fineness  in 
successive  grinders,  and  the  metallic  particles  exposed  bv 
each  grinding  are  subjected  immediately  to  the  action  of 
the  atmosphere  and  a  heated  solvent.— A.  8. 


The  alloy  is  melted  with  a  (lux  and  with  o  metallic  com- 
pound of  which  the  heat  of  formation  is  less  than  the  heat 
of  combination  between  its  radical  and  the  metal  to  be 
eliminated  :  and  then  after  removing  the  slag,  the  fused 
mass   is  subjected   to   the  action   of   the  air. — C.  A.  W. 

Quicksilver      [Mercury]      apparatus.     I.    Hageman,    San 

Francisco.      U.S.    Pat.    970,705.    Sept.    20,    1910. 

The  ore  mixture  is  heated  in  a  slightly  inclined  revolving 
cylinder  attached  at  either  end  to  a  fixed  chamber. 
The  material  is  fed  continuously  into  the  upper  chamber, 
passes  down  the  cylinder,  and  is  discharged  from  the 
lower  chamber.  The  escape  of  volatile  products  at  the 
inlet  and  outlet  points  is  prevented,  the  fumes  being  led 
into  a  condensing  chamber.  A  burner,  through  which 
liquid  fuel  can  be  introduced,  is  airangcd  at  the  lower 
end  of  the  furnace,  above  the  discharge  aperture,  and  means 
are  provided  for  regulating  the  feed  of  the  material  at  one 
end  and  the  discharge  of  the  waste  products  at  the  other. 

— C.  A.  W. 

Air  for  use  in  metallurgical  processes  ;   Art  of  treating . 

J.  B.  Miles.  St.  Davids,  Pa.     U.S.  Pat.  071.207.  Sept.  27. 
1910. 

In  apparatus  where  the  air  is  required  at  varying  pressures, 
it  is  compressed  to  the  degree  required,  then  cooled,  und 
brought  into  contact  with  water  which  is  maintained  at  a 
constant  temperature,  varying  with  the  pressure  at  which 
the  air  is  to  be  used,  so  that  whatever  the  pressure  the  air 
carries  substantially  the  same  percentage  of  moisture. — A.S. 


ot  separating  heterogeneous 
J.  Reed,  Philadelphia.  Pa. 
7.   1910. 


Deiinning    scrap;     Process 

substances  and  .     C. 

D.S.   Pat.  971,405.  Sept. 

A  mixtuke  of  metals,  for  example  tin  scrap,  is  agitated 
with  a  magnetic  material,  preferably  with  the  aid  of  heat, 
so  as  to  pulverise  one  of  the  metals  (tan);  the  magnetic 
material  is  then  removed  magnetically,  and  the  pulverised 
metal  is  separated  from  the  other  metal  or  metals.  (See 
also  U.S.  Pat.  950,115  of  1910  :   this  J..  1910,  434.)— A.  S. 

Metals  soluble  in  alkali :   Process  for  the  separation  of 

from  substances  containing  them.  G.  Spitz.  Ger.  Pat. 
224,776.  April  21,  1909.  Addition  to  Ger.  Pat.  224,283, 
Dee.   18,  1908. 

The  process  described  in  the  main  patent  (see  Eng.  Pat. 
28,551  of  1908;  this  J.,  1910,  161)  for  the  removal  of 
metals  soluble  in  alkali  from  scrap,  alloys,  etc.,  by  heating 
under  pressure  with  an  alkali  solution  of  sp.  gr.  1-06 — 1-20, 
with  or  without  addition  of  oxidising  agents,  can  also  be 
applied  to  substances  such  as  ores,  dyers'  tin  residues, 
etc.,  in  which  the  metal  is  present  in  the  form  of  oxide. 
In  this  new  application  of  the  process,  the  addition  of 
oxidising  agents  is  diminished  considerably  or  even 
dispensed  with. — A.  S. 

Alloys;     Pi/rophoric    metallic .     H.    Beck.     Fr.    Pat. 

414.057.  Feb.  1,  1910.     Under  Int.  Conv.,  Feb.  5.  1909. 

The  cerium-mercury  alloys  claimed  contain  between  40 
and  80  per  cent,  of  cerium.  Even  when  the  alloy  contains 
only  between  10  and  16  per  cent,  of  cerium,  it  possesses 
the  property  of  igniting  spontaneously  in  the  air;  with  a 
content  greater  than  411  per  cent.,  it  ignites  rapidly  in  these 
conditions  and  throws  out  intense  sparks  which  give  an 
exceedingly  brilliant  light.  The  intensity  of  production 
of  the  sparks  increases  with  the  proportion  of  cerium  up 
to  a  content  of  80  per  cent.,  after  which  the  pyrophoric 
force  considerably  decreases.  The  alloys  can  be  obtained 
by  heating  the  finely  divided  rare  metal  in  a  closed  vessel 
in  contact  with  mercury  vapour  at  a  temperature  of 
500: — 600°  C,  the  intensity  and  duration  of  the  heating 
being  adjusted  according  to  the  amount  of  mercury  it  is 
desired  to  absorb.  The  presence  of  other  rare  earth 
metals  in  the  cerium  employed   may   lie   neglected,   since 
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it  has  been  found  that  the  alloys  ol  mercurj  with  all  these 
i>,.ssc^  almost  exactly  similar  pj  rophoric  properties, 
From  iui  I.  dlo]  i,  which  are  verj  brittle  and 
powdered,  an  explosive,  igniting    pi  Ij  in  the  air, 

can  be  obtained.  For  thi-  purpose,  the  finel}  divided 
substance  1-  mixed  with  an  oxidising  agent,  auch  as  a 
ohlorate.     C.  V  W 

Ipparatus  far  tin  treatment  of  crushed 

1 ./  the  natal  conti  nts.     A.   ,1     \i  bui  kle, 
Pr.   Pal     114,459,    Vpril  4.  1910. 

'l"n k  invention  relates  chiefly  to  mean     1  ■■■    tran  poi 
the  solid  material,  whioh  has  been    epai  ttom 

,it  ■  depositing  vat  from  a  mixture  o!  liquid  and  --•  ■! u  1  such 
•a  the  mill  pulp  obtained  in  the  treatment  of  gold  ores. 
When  these  solids  have  to  In-  treated  again  in  anothei  iai. 
ii  will  !"■  necessary  to  mis,-  them  from  the  bottom  ol  the 
depositing  vessel  through  s  considerable  height,  which 
renders  the  employment  of  s  continuous  ■  rew  transporter 
Impracticable  by  reason  of  the  difficulty  ol  aupporting  and 
driving  so  long  a  shaft.  It  is  therefore  proposed  to  form 
the  transportei  in  several  sections,  each  section  being 
composed  of  a  parallel  pair  of  screw-convoyors  running 
upwards  and  communicating  at  the  top  with  an  adjacent 
paii  ai  ibove  it,      \  main  shaft  passing  down  the 

centre  then  serves  t<>  <U  i\  <■  the  Bcrews  in  alternate  pa 
commencing  at  thi    lowermost,  by  mi  lb  ir-wheels, 

the  -reus  iii  the  intermediate  pairs  being  driven  indirei  1  ly 
a  wheels  arranged  on  tin-  shafts  of  the  others.  \t 
tin-  lower  end  ol  each  unitary  screw,  a  tube  is  provided 
through  which  water  ran  he  admitted  in  order  to  prevent 
the  solids  from  penetrating  into  the  bearings.  The  de 
positing  vessel  itself  does  not  differ  essentially  from  that 
described  in   Pr.   Pat.  413.417  (this  J.,   1910,   1115),  the 

solids  from  the  bottom  of  th tics!  vat  being  driven  by 

means  of  a  worm-conveyor  into  the  lowermost  section  of 
the  transporter.— C  A.  \V. 

I  Uimtinium]  alloy  and  process  of  man\  it.     •)•  M. 

Belin.     Fr.   Pat.  414,591,  June  22.  1909. 
The  alloy  consists  of  aluminium  with  suitable  ptoportions 
(which  may  be  varied)  of  copper,  nickel,  cobalt,  mangan 
ami  magnesium,  with  or  without  addition  of  up  to  n>  per 
oent  o!  vanadium  and  tungsten,     An  alloy  containin 
small  proportion  of  aluminium  is  first  prepared  by  melting 
th<-   aluminium,   then   adding   in   succession   the   copper, 
nickel,  cobalt   and  manganese,  tungsten,  and  vanadium, 

and  after  the  whole  is  fused,  the  mass  is  allowed   t I 

somewhat  and  then  the  magnesium  added.  Prom  this 
alloy  the  final  product  is  obtained  by  fusing  with  the 
desired  quantity  of  aluminium.  Special  mention  is  made 
of  an  alloy  containing  94-30  per  cent,  of  aluminium, 
4-60  of  copper,  1  of  nickel,  cobalt  and  manganese  together, 
and  til  of  magnesium.  This  is  stated  to  have  a  tensile 
strength  of  2.">  kilos.  |X'r  sq.  mm.;  elastic  limit,  IS  kdos. 
per  sq.  mm.  ;  and  elongation,  7  per  cent.      \  S 

Solder    for    aluminium    allow.     J.     M.     Belin.      Fr.     Pat. 

414,692,  June  22.  1909. 
A  SOLDER  for  aluminium  alloys,  especially  those  described 
in  the  preceding  abstract   is  prepared  by  using  as  basis  an 
alloc,  fusible  at   100   ( '..  composed  of  3  parts  of  tin,  B  of 

uuth.  and  5  of  lead.  This  alloy  is  fused  with  variable 
proportions  of  sine  and  aluminium,  and  in  Bomi 
also  tin.  to  obtain  solders  suited  for  different  purposes. 
\  spei  iallv  strong  solder  i-  composed  of  10  grms.  of  the 
fusible  alloy.  :!ihi  grins,  of  /.inc.  and  5  grms.  of  aluminium  | 
whilst  a  soft  solder  is  composed  of  160  grms.  of  the  fusible 
alloc,  so  -nns.  of  zinc.  25  grms.  of  aluminium,  and  SO  grms, 
of  tin.       \    S. 

Ores  ;  Mechanico-i  '•■  m  cal  partition  of . 

Oomp.  d'Entreprises  de  Lavage  de  Minerals.     Fr.  Pat. 

414,660,  April  B,   1910. 
The  process  is  intended  for  the  separation  of  sulphides 
from  other  minerals  of  approximately  the  same  sp 
gravity.     The   ore    1-    converted    into   a    pulp   containin.' 
particles  of  not    more  than  2  mm.  diameter  and   is  then 


treated   with  an  acid  solution,  inoh  ..    dilute   lulphurii 
...  id,  at  a     -  ipi  ratlin  '■•  I  «  ad  the  boiling  poinl 

ol    thi     olution.     The  sidphid.    parti  ■'•■' 

with    .   film  ol  hydrogi  n  sulphide,  an  on  ol  the 

thui    conferred    on    them,  l!''' 

mechanically   from  the  other  constituents  ol  thi 
the  aid   ol    pi  rouasion   tabli  ,1,1'' 

devici         1  he  aoid  solution  aftei  separation  from  thi 

1 -hi  to  the  requisite  tempi  ratun  and  a 

in  thi    pn  \.  s 

1/  I  '.',,  ,   [platinun ited   metal  osiU    — — 

and    pra  ■  •-    of  B     I      Eldn  d 

Fr.   Pat.   111.721.    Vpril   11,   1010 
S01. in  pieces  of  a  metal  ol  the  iron  group  and  ol  platinun 

in  contact  and  then  heated  to  ai 
point  ol  the  former  metal,  ot  even  a  little  above  the  fusing 
in  order  to  obtain  a  firm  union  between  the  two 
metal-      In  most   -  ases  it   is  preferable  to  first 

m  group  a  thin  coating  ol  a  tal  sui  b 

eoppei   of  high  melting  point,  before  effecting  thi    union 

with  platinum  :   in  this  case  tl nipo-it,-  metal  1 

to  the  melting  poinl  ol  th pper.     The iposite  metals 

thu    obtaini  d  1  an  1 Hi  d,  drawn,  stamped  01  worked  in 

am   othei   manner,  and  in  this  way  the  m 
perties  of  the  platinum  coating  are  improved.     Bj 

ol  the   metal  which  1-  united   with  the  platinum, 
produi  1-  suitable  foi   1  mp   •  lei  tro 

wires,  chemii  a!  apparatus,  fitting  '•  ■■ 

be  prepared.     A  S. 

Apparatus  foi  atomising  liquid  Budenu  iche 

werke,    W'etzlar,    German]       Eng.     Pat    - 
Dec  15,  1909.     Under  Int.  tone  I)...  2v  1908. 
-,     Pi    Pat.  410,377  of  1909;  this  J.,  1910,  827      I   F.B. 

,,r  cementation   purj Production   0/ 

materiaU    for .     EL     Rodman,    Pittsburg,     U.S.A. 

Eng.  Pat.  313,  Jan.  5,  I'-'lo. 

See  I'.s.  Pats.  049.411..  949,448,  949,449,  and  949,649  of 

1910;  th.s  J.,   1910,  361.     T.  F.  B. 

Electric  furnaa  fortransfoi  '•■  '■"'• 

Pari        1   8    Pat.  970,700,  Sept.  20,  1910 

Sbe  Addition  ..1  Jan.  2b.  1906,  to  Fr.  Pat.  342,101  of  I 
J.,   L906,  993.     T.  F.  15. 

Steel      Proa  •-  for  refining in  the  open-heartl 

..    Barbanaonand  M.  Lcpor- 
1       p»t    414,092,  March  5,   1910.     Dnder  Int. 
.  July  3,   1909. 
Pat    5916ol  1910;  this  J.,  1910,  1113.  -T.  F.  B. 

irolus  for  th,  treatment  of  cr»*«'  — 
i„  th  of  Qu   metal  contents.     A.  J.  ArbucUe, 

nraal.     Eng.  Pat.  3488,  Feb.  12.  I 
-       I  ,    p,     us.417  ol  i^l":  th.-  .1.-  1910,  1115.     I   I 

Dialing  ;   Process 

mdon.     U.S.  Pata   970.756andfi 

20,   1910. 

Pat.  7227  ol  1908;  this  J  -  1909,  530.— T.  F.  B. 

for   tl,.     n  —■ 

p  1     ll.din   Grenoble,  Aasignoi  I     -  '  nimie, 

Paris.     0.&   Pa*.  971,198,  3i  |  I    27.   1910. 
Sbe  Ft.  Pat.  393,708  of  1907  ;  tin-  J.,  1909,  149.— T.  F.  B. 

wing  precious  metals  ;    Treatment^ -—.J.  C. 
%£  York      D.S     Pal      97L251   ■""!  971,252, 
Sept.  27,  1910. 

Pat     to.  i.77i  it  1909;  this  J..  1909.  K>44.-T.F.B. 
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Alloys;    Proa**  for   improving   metallic .     A.    Wilm. 

Er.   Pat.  414.10S.   March   IS,   1910. 

See  En-.  Pat,  6488  of  1910;  preceding.— T.  F.  B. 

Settling  tanks  for  separating  liquid  from  product* 

and  other  granular  material*.      Eng.  Pat.  29.755.     8e<    1 

Lubri'ant  fer  metallurgy.     Fr.    Pat.   414.S13.      Se<    XII. 


XL— ELECTRO-CHEMISTRY. 

Paten  i-. 

Compound*  containing  oxygen  anel  nitrogen  :  Production 
of— — tin  tltctrical  means.  P.  Buiiet  and  A.  Badin. 
First  Addition,  dated  June  26,  1909,  to  Fr.  Pat.  402,012. 
Aug.  17.  1908  (this  J..  1909,  1198). 

The  present  addition  to  the  original  patent  described  in 
this  J.  1909.  1198.  refers  briefly  to  the  extinction  and 
cooling  of  the  arcs,  for  which  any  fluid,  not  necessarily 
a  liquid,  is  claimed,  the  fluid  operating  at  the  exit  of  the 
reaction  chamber,  through  which  it  is  not  allowed  to  pass. 
Special  mention  is  made  of  the  use  of  steam  for  this 
purpose,  the  short-circuiting,  liable  to  occur  with  water 
(in  the  form  of  spray)  and  other  liquids,  being  thereby 
avoided. — F.  Sodx. 

Electric  are*  ;  Apparatus  for  the  production  of intended 

for  the  formation  of  compound*  of  oxygen  and  nitrogen. 
P.  Bunet  and  A.  Badin.  First  Addition,  dated  June  26, 
1909.  to  Fr.  Pat.  406.115,  Xov.  30,  1988  (see  Eng.  Pat. 
1H.225  of  1909  ;  this  J.,  1910.  98). 

Ix  order  to  ensure  the  maximum  number  of  arcs,  each  of 
the  branches  constituting  cither  the  lateral  or  central 
electrode  is  fed  by  an  independent  current,  obtained 
preferably  by  transforming  the  potential  of  the  single 
source  of  current  supplying  the  apparatus.  The  central 
electrode,  where  this  is  single  may  also  be  fitted  with  a 
toothed  rotary  part,  intended  to  start  the  arcs  as  the 
teeth  move  opposite  the  branches  of  the  lateral  electrode. 
combined  with  an  arrangement  for  producing  an  inter- 
mittent   blast   of   air   on   the   arcs   as   thev   are   formed. 

— F.  Sodn. 

Furnaet  :    Electric  resistance with  great  concentration 

of  energy  and  continuant  working.  V.  Popp.  First 
Addition,  dated  March  11.  1910,  to  Fr.  Pat.  409,244, 
Oct  15,  1909  (this  J.,  1910,  766). 

The  resistance  of  the  furnace  is  combined  with  an  arc, 
produced  between  two  electrodes  placed  above  the  crucible, 
so  that  the  heat  radiates  on  to  the  surface  of  the  treated 
material.  A  greater  quantity  of  heat  is  thus  concentrated 
at  the  interior  of  the  crucible,  ensnring  complete  reaction. 
a  more  perfect  fusion,  and  also  a  supcrfusion  or  distillation 
of  the  treated  material. — B.  X. 

Furnaces  ;     Process   and   arrangement   for  the   charging   of 

electric  resistance .     A.  Pctcrsson.     Fr.  Pat.  414.290. 

March  12,  1910.     Under  Int.  Conv.,  June  2,  1909. 

The  charging  mat. nil.  or  a  portion  of  this,  is  pushed,  by 
the  aid  of  mechanical  feeding  arrangements,  towards 
the  surfaces  of  the  electrodes  in  contact  with  the  charge. 
or  towards  a  point  situated  below  tin  point  of  the  elec- 
trode. Thi-  ensures  good  contact  between  the  electrode 
and  tli'  charging  material,  and  prevents  the  formation  of 
luminous    arcs    in    the    neighbourhood   of    the    electrode. 

— B.  X. 

Iron;    Process  of  preparation  of  a  mass  of  active for 

tlte  negative  electrocU  of  alkaline  accumulator*.  Xya 
Acknmnlator  Aktiebolaget  Jungner.  Fr.  Pat.  414,713. 
April  11.  1910.     Under  Int.  Conv.,  Maj  13.  1909. 

Ikon  and  cadmium  are  simultaneously  precipitated  from 
their  solutions  by  electrolytic  means,  the  spongy  alloy 
obtained  being  afterwards  washed,  dried,  and  retlnced  to 
i  powder  of  convenient  size  of  grain. — B.  N. 


Electric  furnace  ;    Protest  and  arrangements  for  the  treat- 

HM  h/   of  gases  by  the particularly  for  tin    synthetic 

manufacture    of    nitrogen    products.     C.    Senez    and    L. 
Cinies.      Fr.  Pat.  414.72c..  April  11,  1910. 

The  furnace  comprises  a  cylindrical  chamber,  1.  provided 
with  double  metallic  walls.  2,  and  with  diaphragms,  4  and 
5,  having  operings,  4a  and  5a,  of 
appropriate  form  and  dimensions. 
Electrodes,  7.  produce  ares  which 
traverse  the  moving  column  of 
gas,  6,  the  latter  being  formed  by 
the  orifices  in  the  diaphragms. 
This  column  of  gas  is  surrounded 
by  a  stationary  layer  of  gas, 
which  protects  the  walls  of  the 
furnace.  The  heat  radiated  from 
the  furnace  is  recovered  by  the 
water  between  the  walls,  2,  this 
forming  a  boiler-tube  and  vaporiser 
wit  hoot  circulation  of  water.  The 
products  of  the  action  are  absorbed 
in  a  number  of  tubes  through 
which  absorbing  liquid  is  circu- 
lated, the  middle  patt  of  one 
tube  being  connected  to  the  lower 
part  of  the  adjacent  tube,  so  that 
each  is  partially  filled  with  the 
absorbing  liquid.  The  gas  is 
circulated  through  the  tubes,  in 
the  opposite  direction  to  the 
absorbing  liquid,  entering  the 
bottom  of  each  tube  and 
leaving  at  the  top.  The  furnace 
and  the  absorption  apparatus  are  combined  with  a  turbine, 
and  an  appropriate  compressor,  so  as  to  form  a  closed 
cycle  for  the  treatment  of  the  gases  underpressure. — B.  N. 

Electro- plat ing  apparatus.     G.  I.  Roman,  Charlottenburg, 

Germany.     Eng.  Pat.  5369,  March  3,  1910. 
See  Fr.  Pat.  413.239  of  1910  ;  this  J.,  1910.  1115.— T.  F.  B. 


XII.— FATS  ;    OILS  ;    WAXES. 

Olive  oils  ;    Composition  of  Tunisian .     R.   Mareille. 

Ann.  Falsif..  1910,  3,  372—379. 

Results  are  given  of  the  analyses  of  550  samples  of 
Tunisian  olive  oil,  the  samples  being  representative  of 
the  whole  of  the  oil  exported  from  the  countrv  during 
the  period  Dee.  1,  1908,  to  Mar.  31.  1910.  Trie  iodine 
values  (Wijs)  obtained  were  : — Sfax  oils.  82-1  to  8(>-7  ; 
Sahel  oils,  81-2  to  84-5;  Tunis  oils.  870  to  92-8.  The 
liquid  fatty  acids  separated  from  the  oils  had  iodine  values 
varying  from  104  to  108.  Certain  of  the  oils  from  the 
Sfax  and  Sahel  districts  yielded  colour  reactions  similar 
to,  but  not  identical  with,  those  given  by  sesame  oil ;  no 
less  than  70  per  cent,  of  the  oils  from  the  Tunis  district 
gave  these  reactions  (see  this  J.,  1909,  1208).  The  acidity 
of  the  oils  was  extremely  low,  85  per  cent,  of  the  total 
number  of  samples  showing  an  acidity  of  less  than  1  per 
cent.— \V.  P.  S. 

Indian  oils.     D.  Hooper.      Annual  Report.  Indian  Museum. 
Industrial  Section,  1909—1910,  26—31. 

Cottonseed  oil. — When  the  oil  expressed  from  American 
cottonseed  grown  in  India  is  exposed  to  the  winter  temper- 
ature of  Cat  nt i,i  (22° — 24°  C),  very  little  "  stearine  "  is 
deposited,  but  chemical  methods  yielded  29-5  and  32'4 
per  cent,  of  a  solid  white  fat  in  the  case  of  two  samples 
of  this  oil.  In  the  author's  opinion  Indian  oil  would 
yield  as  much  "  stearine  "  as  American  and  Egyptian  oils. 
Tin  acid  values  of  two  samples  of  oil  obtained  from 
American  seed  grown  at  Dharwar  were  75  and  9-5  res- 
pectively. By  adding  an  amount  of  alkali  corresponding 
to  this  acidity,  and  subsequently  washing  the  oil,  the 
whole  of  the  colouring  matter,  "  bloom  "  and  acidity  wae 
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removed,  leaving  a  product  having  the  light  oolout  and 
other   d!  tics   of    Egyptian    refined    oil      Mo6l    ol 

the  edible  cottonseed  oil  oasa  in  Britain  i    derived  from 
Egyptian  seed,  for  the  Indian  product   is  believed  to  bays 
■  disagreeable   llavour.     This   is  attributed   to  ci 
fibre  in  the  Beed  m   to  the  bad  condition  ol  thi    seed  on 

deliven      The  pi bs  ol  refining  is  also  Btated  to  be  more 

expensive.     The  experiments  cited,  however,   show    that 

oareful  w  reenins  of  the  Beed  before  crushing,  and  tho ■_■  J i 

washing  of   the  oil   after   1 1 1, ■   alkaline   treatment    would 
produ<  e  u  perfectly  edible  oil  for  1<>.  al  use. 

Boy  hums.  The  am. unit  of  nil  in  m  samples  received 
!r.  mi  the  different  districts  where  the  seeds  arc  grown 
from  13-6  to  22  4  per  cent.,  those  from  Poons 
the  most.  The  beans  grown  in  India  yield  almost 
as  nnirli  oil  us  those  from  Manchuria  and  Japan  Onlj 
certain  districts,  Bach  as  upland  anas  in  Burma  and 
V--.ini  ami  the  lower  valleys  of  the  Himalayas,  are  suitable 
for  the  cultivation  of  Glycine. 

Mnlbiiitilun  seeds  [Ceitutrus  paniculatus)  contain  a 
n  U'lisli  i  oloured  oil  whii  h  deposits  a  white  fat  on  standing. 
The  nil  is  reputed  to  have  medicinal  properties  and  is 
employed  by  native  students  as  a  brain  Btimulant.  Two 
samples  of  the  seeds  yielded  44-7  and  43-26  per  cent,  of 
a  thick  "il  of  bitter  taste.  Seven  samples  of  the  oil  from 
different  districts  gave  the  following  values  :-  Sp.  gr.  at 
IK  a,  o!>42  to  0-956;  acid  value.  34  7  to  101  0  ;  saponin- 
oation  value.  218-0  to  24i>-7  ;  iodine  value,  76-8  to  100-8; 
Keii  bert-.Meissl  value,  41  to  42;  onsaponifiable  matter. 
3  ">  |«-r  rent.  ;  Hehner  value,  70-2  to  8ti  2.  Faity  •> 
.M.pt.,  S6-6  In  38-6'  C.  ;  neutralisation  value,  179-8  00 
1112  S;  and  iodine  value.  103-1  to  109-3.  The  "solid  " 
fatty  acids  (37  per  cent.)  melted  at  54  C  The  high 
saponification  and  Reiohert-Me&sl  values  are  in  aceord- 
danre  with  the  values  obtained  with  oil  of  the  staff  tree 
[Celastrvs  senegnlemsis,  and  spindle  tree  [Evowynws 
t  iiro/.tra),  whieb  belong  to  the  same  natural  order, 

Pyinkado  tnt(U  {Xt/lia  dolabrifonnis).  obtained  from  a 
tree  i  ommon  in  Burma,  yielded,  on  extraction  with  •  ther. 
211  |ht  cent,  of  a  yellow  uon-drying  oil  melting  at  22°  C. 
It  save  the  following  results  : — Add  value.  22o  ;  saponifi- 
cation value,  176-3;  iodine  value.  89-4;  Hehner  value. 
98-3.  Fatty  acids:-  Xl.pt..  r>4:  C. ;  and  neutralisation 
value.  170  4.  The  'solid-'  fatty  aeids  (31-6  per  cent.) 
melt,  il  at  li'i  C.,  and  thus  probably  consisted  of  stearie 
M  id. 

Kirni  seeds,  which  are  derived  from  Mimusops  hexandra, 
a  plant  cultivated  in  Northern  India,  yield  a  clear  light 
vellow  non-drying  oil,  which  rives  s  ilejiosit  of  "  Btearine 
at  30  V.  The  oil  gave  the  following  results  :  Sp.  gr.  at 
40  c.  0-906;  and  value.  26-6;  saponification  value, 
196-4;  iodine  value.  72-6;  Reichert-Meisel  value  *'•  17  ; 
llehncr  value,  96-4;  unsaponiriable  matter,  1-3  per  cent. 
Fatty  aeids : — M.pt.,  3!S  C.  neutralisation  value,  200-6; 
and  iodine  value,  75-6. 

Origanum  vulgare.-  A  sample  of  the  seeds  from  Ram 
oagar  yielded,  on  extraction  with  ether,  27-3  per  cent,  of 
a  drying  oil  with  the  following  characteristics : — Acid 
value,  11-3;  saponitication  value.  194-9  and  iodine  value. 
190-6.  In  its  high  iodine  value  the  ..il  resembles  the  oil 
of  PeriJia  ocimoi 

Prunus  puddum. — The  seeds  of  this  plant  i  bird  cherry). 
which  grows  in  the  Himalayas,  yield  a  rapidly  drying  oil 
when  extracted  with  ether.  Owing  to  the  fact  that  a 
pellicle  began  to  form  upon  the  oil  immediately  alter 
.  \  a  p.  .ration  of  tin-  solvent  it  was  difficult  to  ascertain  its 
iodine  value,  in  one  experiment  this  value  was  172. 
The  ml  funned  a  .try  film  on  glass  in  2  hour-,  whilst  boiled 
linseed  oil  under  the  same  conditions  required  l  lours. 
I  he  pressed  i  ake  and  the  seeds,  when  distilled  with  water 
yielded  a  considerable  quantity  of  hydrocyanic  a<  id 
and  benzaldebyde.     C  A.  M. 

Propolis;    Further  contribution.*  on .     K.    Dieterich. 

Chem.-Zeit.,  1910,  34.  1006. 

A  NfMBEB  of  samples  of  propolis,  both  p.i  smially  c.,,i 
and    commercial   specimens,    were   examined.      The    I  rude 
propolis    was    extracted    with    petroleum    ether,    and    the 
soluble  portion,  containing  crude  propolis  wax,  boiled  with 
70  per  cent,  alcohol  thus  separating  it  into  propolis  balsam 


(soluble)   and    plo|«ohs   wax  lui     to. in 

thi    treatment   with  petroleum  ethei  '•.!   with 

cent    sioobol  whii  I.  di    olved  the  Dropoui  resin, 

|ea\  in.    i  i.   nine  ..f  dirt,  w I.  Bbn  -.  ■ '        I  he  amount 

of  aqueous  extract  was  fairly  constant,  usuaQ]  light  yellow 
in  colour,  oi  colourless,  and  itronglj  opalescent.  On 
drying  at  Mm  < '.  there  «  ol  •■  to  6  pi  i  i  ent. 

II,.    i  i,   was  about   s  to  12  per  cent  in  the  commercial 

but    only    about    2".  |mi    .  eiil     in  thi  dlj 

collected.     The  in  olubl    >     idm    amounted  t..   16  to  22 

pel     i  .III       III    till Illl.ieial    sample-,     bllt     did     !!■ 

12  to  13  pei  cent,  in  thosi    pei ally  eolleoted;    in  the 

f,,,,,,         up]     ,i  often  contained  unall  nail  and 

pieces  of  metal     Thee menial  lamplec tained 

in  -nine  eases  as  much  as  i.n  pel   I  ent,  and   in I  •  rude 

wax  ;  iii  the  personally  eolleoted  samples  this  wa  li  in 
amount,  and  never  more  than  46  pei  Dent,     Thi 

i,i  ..I  prqpolia  balsam  in  the  -ample-  examined  was 
;t  per  cent.  Both  commercial  beeswax  and  fresh  wax 
from  the  hive,  free  from  resin,  showed  only  traces  of 
balsam   after  treatment    with   70   per  cut.   aloohoL     In 

,,i  the  personally  collected  -ample-  tl  'of 

propolis  resin  amounted  t..  almost  86  per  cent.,  but  was 
never  higher  than  n  pei  cent  in  the  commercial 
\, ,  ording  to  the  author  good  propolis  should  eomprj  with 

the    following    conditions:      The   ash    should    not    amount. 

in  more  than  2  per  cent.;  the  aqueous  extract  mould 
amount  to  •"■  to  6  per  cent.,  should  l..-  strongly  opalescent 

and    of    BtrOngTj     annnalc     smell  ;     the    aiinniut    of    crude 

propolis  wax  Bnould  be  as  small  as  possible  and  the  amount* 

Of   propolis  resin  and   prop.. lis  balsam    IS  high  I      I ible, 

Thi    insoluble  residue  should  be  as  small  a-  i ible,  not 

„„„,.  than  13  to  14  per  cent  ;  it  should  also  ...main  no 
metallic  pat  other  heavy  adulteranti      E.F. 

Indian  industrial  vegetabU  products.     Hooper.     So   XIXa. 

i;,l,n  kernel  and  oil  industry  ol  ■•"■■     0ol   off. 

Ann.   Scr..    No.   848.      [T.R.] 
TlIK  export*  last    \,.ir  of  palm  Kernels,  the  staple  product 

of  the  colony,  exceeded  by  9,176  tons,  oi  27  2  p.  cent, 
the  ,N,H.rts'in  HHis.  The  hinterland  of  Sierra  Uone  is 
rich  in  palm  kernels,  but  until  the  railway  1-  extended,  a 
meat  part  of  the  resources  will  remain  undeveloped. 
Palm  kein.l-  and  palm  ml  represent  more  than  60  percent. 

of   the   whole  export    trade  of  Sierra    l.e,,nc.      A   few    nut- 

cracking  machines  have  been  imported,  but  they  al  seem 

defective  in  one  or  other  respect,  and  most  of  the  kernels 
shipped  from  Siena   Leone  are  obtained  by  placing  the 

nuts  singly  o„  a  simie  and  Bracking  them  with  the  aid  of 
her  stone  ;    this  work  is  done  by    women  and  children. 

The  V'ri.ultural  Department  ol  the  Gold  1  oast  <  plony, 
experimenting  with  a  nutMsraeking  machine,  found  that 
a  saving  in  labour  ..f  41,,  per  ecu.  was  effected  in  1  racking 
2,060  lb  of  nuts.  Another  machine  yielded  14*.,  iii.  01 
nuts  in  the  depulper  from  22  Ib.  of  fruit,  and  from  the 
pulp  2-2  lb.  of  palm  oil  were  obtained— a  yield  of  about 

live  sixths    .il    the    oil    present. 

Patents. 

Bones;  Extraction  of  grtam  and  aim  from  — -.     A.  Meiro. 

M,,.  Is.L.s.    \iig.   10,  19 

T-HBbonee  te  which  is  then  introdneed 

;   provided   with  a  steam-jacket   where  it   is 
red  with  water  ha  iperature  above  that  of  the 

melting  point  of  the  fat  present.  The  vessel  is  provided 
wnh  a  stirring  device  and1  air  is  also  blown  into  the  lower 
part  of  the  vessel  in  ordet  to  aid  in  mixing  the  • 
When  all  fatty  matt.,  l,.,-  melted  and  risen ito  the  sur- 
face of  the  mixture,  more  water  1-  admitted  bo  that  the  level 
of  the  fatti  lay  ed  to  that  of  overflow  pipes  near 

the  removal  ol  the  fat,   the 
„.,...,  ,s  run  off  thi      -  ened  openings  at  the  bottom 

of  the  vessel  and  the  1-  treated  with  water  and 

steam  undei    m solution _thus  obtained 

being  drawn  off  from  tune  to  time  through  the  screened 
-  already  mentioned.     Thejast  quantities  of  glue 
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sedation  arc  removed  from  the  bone-paste  by  admitting 
compressed  air  to  the  upper  part  of  the  vessel.  Finally, 
the  bone-paste  may  he  dried  by  forcing  a  current  of  air  into 
the  lower  part  of  the  vessel  while  the  stirrer  is  operated. 

YV.  P.  S. 

Oils;  Clarifying .     H.  Barringer,  London.     Eng.  Pat. 

22,401,  <vt.   1.  1909. 

Thk  clarifying  apparatus  deecribed  consists  ol  a  tank  con- 
taining a  heating  coil  formed  in  the  shape  of  a  cone  ; 
this  mil  ie  snrroonded  by  a  screen  having  openings  at  its 
lower  part.  The  oil  is  introduced  at  the  top  of  the  tank 
and  while  it  is  heated  in  the  latter,  a  current  of  hot  air  is 
blown  through  it.  the  perforated  pipe  through  whieh  the 
air  is  foreed  being  situated  inside  the  heating  cone.  Any 
water  in  the  oil  is  thus  converted  into  steam  which  escapes 
at  the  top  of  the  tank,  whilst  the  oil  tiows  over  the  top 
of  the  screen,  then  downwards  outside  the  latter  and  is 
drawn  off  at   the  bottom  of  the  tank.— YV.  P.  S. 

Lubricant  for  metallurgy.    R.  Audio  it  (  ie.   Fr.  Pat.  414.813. 
June  2S.    1909. 

To  a  mixture  of  5  parts  of  castor  oil  and  1  part  of  sulphuric 
acid,  water  is  added  until  the  desired  degree  of  fluidity 
has  been  attained.  The  resulting  liquid  is  then  incor- 
porated with  powdered  sodium  carbonate,  or  with  soda 
lye.  in  the  proportion  of  100  parts  of  the  liquid  and  5  to 
10  parts  of  the  alkali.— 0.  A.  YV. 

Soap,  and  manufactun  thereof.  II.  Macpherson,  London, 
and  YV.  E.  Heys,  Bushev.  Eng.  Pat.  20,089,  Sent.  2 
1909.  ' 

Cased;,  gluten,  albumin,  the  germs  of  various  cereals  or 
other  similar  materials  are  treated  in  the  cold  with  an 
excos  of  strong  alkali  and  the  excess  of  alkali  is  caused  to 
combine,  preferably,  with  fatty  acids  although  glycerides 
may  also  be  employed,  the  mixing  being  carried  out  in  an 
edge-runner  or  similar  mill.  The  soap  thus  obtained  may 
be  immediately  passed  through  rolls  and  plodded.  Heat 
is  not  required  for  the  process  but  solid  fattv  acids  may 
be  melted  before  use.— J.  A. 


.Soap  ;    Machine  for  instantaneously  converting  liquid 

into  solid  soap  to  be  sold  in  bars  or  as  a  powder.     E  Saw 
Fr.    Pat.   414.2.-.2.   Mar.   30.    191(1. 

The  apparatus  comprises  a  rotatable  drum  containing 
channels  to  receive  and  divide  the  soap  paste  into  fine 
flakes,  and  provided  with  means  for  the  introduction  of 
a  cooling  gas  or  liquid.  Fitting  closely  against  the  side 
of  this  drum  there  revolves  in  the  opposite  direction  a 
smaller  cylinder  with  double  walls,  which  arts  as  a  hopper 
for  the  liquid  soap  paste.  .Steam  or  hot  water  are  intro- 
duced bet ween  the  walls,  whilst  the  sides  of  the  cylinder 
are  pierced  with  circular  ojiciiings  coinciding  with  the 
channels  in  the  large  drum.  Means  are  also  provided  for 
discharsiru.'  tin-  solidified  soap  from  the  drum  in  the  form 
of  a  bar  or  bars. — ('.  A.  M. 

Imbricating  oUt  ,    Manufacture  of .     A.  de  Hemptinne 

Ghent.  Belgium.      US.  Pat.  970.47:).  Sept.  20,   1910. 
See  Fr.  Pat.  4-10,843  of  1909  ;  this  J.,  1910,  222.— T.  F.  B. 

Soft   soap;     Preparation    of .     J.    Bauer.    Stuttgart, 

Germany.     Eng.  Pat.  21,457,  Sept.  20,  1909. 
See  Fr.  Pat.  406,917  of  1909  ;  this  J.,  1910,  576.— T.  F.  B. 

Soap;    Manufacture  of [with  ha  ;..  of  vaseline,  etc.]. 

P.  Midler,  St.  Petersburg.     Eng.  Pat.  29,113    Dec    13 
1909. 

See  Fr.  Pat.  410,894  of  1909  ;  this  J..  1910,  830.— T.  F.  B. 

Okie  add  (Irrimthi    nnitriining  (I   phi  ui/l  group       V  8     Pat 

970,662.     See  XX. 
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Turpentine  {oil  of) ;  l><  ti  ctiom  of  small  quantities  of  petroli  tun 

spirit   in    .      F.     Klein.      J.     Ind.     Eng.    Chem., 

1910.  2,  389. 

3 — tec.  of  a  10  per  cent,  copper  sulphate  solution  arc  added 
to  1—2  c.c.  of  the  sample.  With  pure  oil  of  turpentine 
a  turbid  liquid  is  obtained  ;  on  now  adding  a  small  crystal 
of  potassium  iodide,  a  purple-red  coloration  is  obtained 
which  on  shaking,  gradually  fades  and  changes  to  green. 
In  the  presence  of  petroleum  spirit,  the  liquid  remains 
clear  and  with  the  iodide  a  purple  coloration  is  obtained, 
changing  to  yellowish- brown  on  shaking.  If  rosin  be 
also  present  the  odour  is  recognisable,  and  the  solution  is 
brownish  in  colour  and  more  or  less  clear  according  to 
the  proportion   of  petroleum   spirit   present. — A.  Sbld. 

slulhic ;     Analysis    of   .     Y\\    VaubeL     Chem.-Zeit., 

1910,'  34,  991—992  and  1008—1009. 

The  composition  of  stick-lac  is  probably : — about  6-0  per 
cent,  of  wax  ;  6-5  of  lac  dye  ;  745  of  pure  gum  (of  which 
two-thirds  are  soluble  in  ether) ;  9*5  of  wood,  sand.  etc.  ; 
and  35  of  water.  The  composition  of  pure  shellac  is 
probably  about  4-5  per  cent,  of  myricyl  alcohol ;  8-8 
of  acid  not  condensed  by  hydrochloric  acid  ;  270  of  tri- 
hydroxypalmitic  acid  ;  and  65-0  of  oily  acids.  Shellac  is 
usually  bleached  with  chlorine,  which  not  only  destroys 
the  dyestuff  but  also  effects  other  chemical  changes. 
Sometimes  bleached  shellac  contains  chlorine  (up  to  1-26 
per  cent.).  Shellac  is  often  adulterated,  more  especially 
with  colophonium  and  other  similar  resins  soluble  in  alcohol. 
For  the  determination  of  resins  in  shellac  the  following 
methods  are  available: — (1)  Extraction  with  organic 
solvents.  (2)  Extraction  with  borax  solution.  (3)  Deter- 
mination of  the  acid  and  saponification  values.  (4) 
Determination  of  the  iodine  value.  (5)  Determination  of 
the  bromine  value.  (1).  Extraction  with  organic  solvents. — 
Chloroform,  carbon  tetrachloride,  and  benzene  are  the 
most  suitable  solvents,  colophonium  being  readily  soluble 
in  these,  whilst  shellac  is  almost  insoluble.  But  other 
methods  must  also  be  used  to  identify  both  the  residue  and 
the  soluble  portion.  (2).  Use  of  borax  solution. — Though 
both  shellac  and  colophonium  are  soluble  in  alkalis,  shellac 
alone  is  soluble  in  borax  solution.  10  grms.  of  the  finelv 
divided  substance  are  warmed  and  stirred  on  the  water-bath 
with  200  c.c.  of  10  per  cent,  borax  solution  and  the  residue 
washed  and  dried.  In  this  case  also  it  is  advisable  to  further 
examine  both  residue  and  solution.  Sometimes  a  con- 
densation product  of  aldehyde  and  phenol  is  used  for  adul- 
teration, and  remains  in  the  residue.  (3).  The  acid, 
saponification  and  iodine  mines  are  of  little  value  for  detect- 
ing adulteration.  (4).  Bromine  value. — By  this  means  shellac 
can  be  analysed  quickly  and  with  fair  accuracy,  and  it  is 
the  method  recommended  by  the  author.  The  bromine 
value  of  shellac  varies  from  5  to  8.  and  that  of  colophonium 
from  120  to  130  according  to  the  author,  whilst  Lewkow- 
itsch  finds  190-6.  The  bromine  value  of  Burgundy  resin 
is  stated  to  be  78-8  to  88.  5  grms.  of  the  finely  powdered 
material  are  vigorously  shaken  with  100  c.c.  of  chloroform 
or  carbon  tetrachloride  in  a  stoppered  bottle  of  300  to 
400  c.c.  capacity.  If  much  of  the  material  is  dissolved  this 
fact  points  strongly  to  adulteration.  After  shaking  for 
30  minutes.  100  c.o.  of  water,  20  c.c,  of  concentrated 
hydrochloric  acid  and  10  grms.  of  potassium  bromide 
ale  added  and  the  whole  well  mixed.  A  solution  containing 
20  grms.  of  pure  potassium  bromate  per  litre  is  now  added 
from  a  burette,  1  c.c.  at  a  time,  with  shaking,  until  the 
supernatant  aqueous  layer  is  permanently  coloured  yellow. 
If  the  shellac  is  itself  strongly  coloured,  excess  of  bromine 
is  tested  for  with  iodised  starch  paper.  The  reaction  is 
finished  when  the  yellow  coloration  remains  for  half  an 
hour  with  frequent  shaking.  Under  these  conditions  the 
hromination  of  the  shellac  itself  is  so  slight  that  it  can  be 
neglected,  owing  to  the  fact  that  the  shellac  remains 
undissolved,  For  5  grms.  of  material  and  a  potassium 
bromate  solution  of  exactly  the  above  strength  the  per- 
centage of  colophonium  is  0975n.  where  n  is  the  number  of 
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"i  bromat«  solution  used,  if  the  bromine  value  "t  tie 
eolophonium  is  ISO,  and  <••!»«  if  it  is  130.  The  initoluble 
|x irt i. .11  limy  then  be  removed,  washed  with  watci  and 
■  hlaroform,  dried  and  weighod  a-  ihellai  ;  with  the  help  oi 
' I"  bromine  value  mi  opinion  as  t..  the  natun  <■'  the 
adulterating  resin  may  then  be  formed      I     I 

I'fjKil    amber    mixtures;    Detection    of    .     I'.   Klein. 

•  I  In. I  Eng  Chem.,  1910,  2.  389. 
A  i  1 1  ii  k  i  if  the  t  i  1 1 .  ■  1  \  powdered  sample  i-  added  to  a  I  unit 
4  co.  of  ethyl  acetate  containing  0-8  grm.  (at  most)  of 
.It  nitrate,  then  2  c.c.  of  anhydrous  acetii  acid  md  1  2 
I  '..■  ■■■■'!■  'i  in  are  successively  added,  and  the  mixture 
heated.  Copal  will  dissolve  whilst  ambei  will  granulate. 
iMi  adding  t lie  solution  to  strong  methyl  alcohol  s  silky 
precipitate  i-  obtained  if  copal  be  present,  otherwise 
the  solution  will  remain  clear.  Small  quantities  of  copal 
can  be  detected  by  the  opalescence  produced  i  n  idding 
water  to  the  methyl  alcohol  solution.     A.  Siu.n. 

Indian  industrial  vegetahU  product*.     Hoopei      Set   \l.\v. 

I'm  KSTS. 

Lakes;    Yellow .     E.  Meckbach,  Vohwinkel,  Asslgnoi 

to  Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld, 
Germany.  U.S.  Pats.  970,072  and  970,073,  Sept.  13. 
1910. 

Tiik  lakes  prepared  from  the  symmetrical   L.8-  and    1.6- 

dibensoyldiaminoanthraquinonea  are  yellow  in  colour,  and 

fast  to  Light,  water,  and  oil.    T.  !•'.  If. 

Lakes  [from  azo  dyestuffs]  ;   Production  of  red .     l$ad- 

ische  Anilin  und  Soda  KabriU.  Second  Addition,  dated 
April  I.  1910  (Under  Int.  Conv.,  Dec.  13,  1909)  to  Fr. 
Pat.  297,330,  Feb.  IT.  1900  (see  Eng.  Pats.  25,611  oi 
1899,  2784  of  1900,  and  *2  of  1906;  this  J.,  1901,  35, 
240;  1906,  703). 
Metallic  lakes  oi  Lithol  Red  (1-sulphonaphthaleue 
S-naphthol)  can  be  prepared  l>\  bniliuj;  tin-  dye-tut!   with 

suspensions  of  insoluble  metallic  salts  other  than  carl 

fur  example,  heavy  spar  or  lead  sulphate.     J.  C.  C. 

Paint  vtkiclt  ;    Process  for  manufacturing  products  suitabk 

for  use  as  a  aiid  for  ill'   preparation  of  < ■■■ir«i'-«7i> .«■ 

and  impregnating  and  insulating  materials,  S.  Diessex, 
Chem.  Lab.  and  Versnchsstat.  f.  Eandel  und  tnd. 
Oer.  1'at.  224*601,  April  26,  1908. 
Is  Ger.  Pat.  191,662  (this  J.,  inns.  236)  the  manufacture 
of  a  product  Buitable  fur  the  preparation  of  varnishes,  - 
by  heating  keratin  (horn,  etc.)  with  fatty  or  resin  acids, 
was  described.  In  the  present  patent  the  preparation  of 
similar  products  by  using  proteins  of  any  kind  instead  of 
keratin  is  claimed.     A.  S. 

nil  colours  having  a  magnesium  base;  Process  of  making 
.     J.  Meurant.  Liege,  Belgium.     Eng.  Pat.  20,806, 

Sept.   11.  L909. 

Fr.  Pat.  406,927  oi  1909;  this  J.,  1910,  577.  Refer- 
ence is  directed  in  pursuance  of  Sei  i.  7.  Sub-sect.  4.  of  the 
Patents  and  Designs  Vet,  1907,  to  Eng.  Pats,  20,707  of 
1880;     9201    and    17.581    of    1893;     3029    of    1899;    and 

II. so:!  and  20,379  of  1907.  -T.  K.  B. 

Anti-rust  composition  and  process  of  manufacturing  the 
same,  W.  P.  B.  C.  Pauling,  Leipzig-Lindenau,  Germany. 
Eng.  Pat.  27.135.  Nov.  22,  1909. 

See  Fr.  Pat.  409,509  of  1909  ;  this  J..  1910,  770.     T.  F.  B. 

Ultramarine  :   Manufacture  of .     K.  Rehkop,  Linden- 

Hannover.  Germany.     Eng.  Pat.  28.490,  Dec  6,    1908. 

SKI  Kr.  Pat.  410.055  of  1909  :   this  J.,  1910,  831.— T.  F.  B. 

Colouring    matters    of   great    covering    power    and    polishing 

jhouders  from  tituniftrous  iron  ores  ;  Manufacture  of . 

P.   Farup.  Christiana.      En.;.  Pat.  3649,  Feb.   14.  19IO. 

See  Fr.  Pat.  412.563  of  1910  ;  this  J..  1910.  1023.— T.  F.  B, 
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und    lithographi*     ink*  :     Manu/acturt    "i 

-'     1010.     ruder  Int.  Conv.,   Vprll  B,  I 

Eng,  Pat.  8633  ol  1909;   this  .1  .  1910,  288      I    I     I*. 

Pigments  [lot  .'  1.5-  mid  1.8-diamifioatifAra- 

gvinon  n  |  Karl.. 

F.  Have.  mi. I  i  ..      I  i    Pat     il  1,851,  Hi 
1910.     Under  In!    I  onv.,  June  10,  191  9 

Pats,  970,072  i  nd  970,073  ol    1910  ;    preceding. 

I    I    B 


XIV.— INDIA-RUBBER  ;    GUTTAPERCHA. 


Indiarubbt  >  I  in     Aft  tit  o      II      J, 

Ludewig      fropenpnans  r,   1910,  14.  610     621, 

I  ■-    Mexico   indiarubbei    is    obtained   from   two   different 

plants.  Guayule  in  tin-  North  ..f  the  Republic,  and  ' 

n    the    South.      The   total   export    of    nil. her   from 

Mexico  in  the  fiscal  year  ions  1909  amounted  to 
6,015,173  kilos.  (13,261,000  lb.),  with  a  declared  value  of 
£850,661,  the  respective  proportions  ol  Guayule  and 
Castilloa  being 5,601,868  kilos.  1 12,348,8001b.),  and  413,315 

911,200  lb.  i.  oi  93-12  and  6-88  pel  cent     It  i 
that  expectations  with  respect  to  the  Castilloa  tree  are  far 
from  being  fulfilled.     In  Palenque  then-  are  well  developed 

i  ;  ye Id  troee  yielding  no  latex,  whilst  in  the  isthmus 

7  to8y<  i  in  normal  condition  give  90  to  100  grms. 

(3-2 — 3-8  "'i  pet  year.  The  most  promising  Castilloa 
plantation   has  an  area  ..f  -Mm  heel  with 

360,000  tre.s  i;  ...  B  years  old  yielding  86,800  kilos.  (81,130 

lb.)  of  commercial  raw  rubber,  which  corresp I-  I 

kilos,  per  hectare  (65-7  lb.  per  acre),  and  10 
foi  each  tree.     It  is  difficult  to  estimate  the  extent  ..t  the 
Castilloa  i  ultivated  in  Mexico,  but  the  total  area  according 
to     the      most      reliable     estimates      for     the      Palen.pie. 

Tabasco,   Vers  d   s irusoo  districts  amount-  to 

36,000  hectares    88,920  acres        raking  the  vield 
In  year  old    plant    as    ISO  "Tin-.     •".  :{  ox.),   and   assuming 
there  are  600  trees  pei   nectar.     200  p.r  acre),  then  the 
yield  oi  plantation  rubber  in  the  yeai   1916,  given  favour- 
able weather  ...minion-,  may  be  estimated  at   2,700,000 

5,952,4001b.).      Appended  to  '    are  reports 

ol  consuls  on  different  plantation-  ol  Mexico,  and  also  some 
particular-    ol    experiments    on    the    cultivation    oi    the 
plant      -1    P.  <  > 

I'm  . 

itch .     Manufacture  of  a  at  u  -  abstain  i   ■  m  fcu 

properties     fo     natural  Parbenfabr.     vorm.     F. 

Bayer  und  Co.,  Elberfeld,  Germany.  15,254 

June  26,  1910.     Und  r  Int.  Conv.,  Sept  29,  1909. 

The  process  consist*  in  heating  erythrene  (divinyl)  with 
.a  without  the  addition  of  agt  nts  which  promote  polymt 
ati.m.     K..r  instan...  500  vtnrene  are  dissolved 

in  benzene  and  the  solution  is  heated  in  an  autoclave 
for  10  hours  at  a.  temperature  ol  160  I  .  the  solvent  and 
other  volatile  substances  ire  then  removed  bj  steam- 
distillation.  leaving  an  elastic  substance  verj  -imilar 
to   natural  caoutchouc      I  >r.   200   parts  oi   erythrene   are 

liquefied   by   I lint;   with  a    mixture   oi   ether  and  solid 

or  liquid  carbon  dioxide,   and   the   liquid   is   th.-n   hi 
;    in  an  autoclave  fur  four  days  at   from   80     to    l1"' 
unchanged  erythrene   is   now  removed,  and  the  residue 
is  heated  for  some  time  in   iviruo  on  a  water-bath  which 
is   finally   raised   to   boilim.-.      A   liquid  distils   over  whilst 
the  new   product  remains.       W.  P   s. 

ration  of  wasti    L.  (      \.  de  t'lercq. 

Fr.  Pat  414,759,  April  12.  1910. 

Waste  vulcanised  rubber  is  finely  divided  and  heated 
with  a  solvent  such  as  turpentine  "il  until  it  has  swelled 
up  as  much  as  possible.  It  is  next  boated  lot  several 
hours  in  an  autoclave  with  an  turpentine  oil 
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Cl.  XV.— LEATHER ;   HONE;   HORN;  CUE. 


[Oct.  31,  1910. 


'containing  a  hydrocarbon  such  as  naphthalene  in  the 
proportion  of  at  least  double  the  weight  of  sulphur  in  the 
rubber.  After  this  treatment  the  rubber  may  be  dissolved 
hv  the  ordinary  solvents  and  precipitated  from  the  con- 
centrated solution  by  the  addition  of  alcohol  or  acetone. 
Or.  if  it  is  desired  to  recover  the  mixture  of  rubber  and 
mineral  matter  without  the  sulphur,  it  is  sufficient  to  wash 
the  mass  from  the  autoclave  with  alcohol.  By  this  treat- 
ment  the  naphthalene  is  removed.-    C.    \.  M. 

Chlorides  of  carbon  ;    Method  and  means  for  utilising 

far  rendering  benzines,  alcohol,  tlher.  and  the  like,  turn- 
inflammable  and  for  the  preparation  of  rubber  solution 
and  other  products  the  n  uitli .  II.  PichonandT.  Truchclut. 
Paris.     Bag.  1* it .  21,007,  Sept.  14.  1909. 

-       Pr.  Pat.  402.235of  1909  :  this  .1..  1909,  1273.— T.  F.  B. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Sampling  for   liquid   [tannine/]   extracts;     Rules    of  . 

R.  Lepetit.  Collegium,  1910,  382—384. 
The  rules  for  sampling  liquid  extracts  formulated  by  the 
Internat.  Asboc.  of  Leather  Trades  Chemists  in  London  in 
1897  and  confirmed  at  Leeds  in  1902  prescribed  that  a 
sample  should  be  taken  from  at  least  5  per  cent,  of  a 
consignment.  The  head  must  be  removed  from  the  cask. 
the  contents  well  mixed  and  the  deposit  removed  from 
the  sides  before  the  sample  is  drawn.  This  method 
appears  to  be  followed  in  Germany,  but  it  has  certain 
disadvantages  and  the  author  proposes  an  alternative  one. 
The  proportion  of  5  pet  Dent,  is  too  little  when  the  consign- 
ment consists  of  20 — 50  casks  only  ;  also  the  removal 
of  the  head  of  the  cask  damages  it.  The  proportion  of  the 
total  number  of  casks  to  be  sampled  is  proposed  as  the 
square  root  of  the  total  number  less  one.  The  barrels 
are  to  be  rolled  for  a  distance  of  about  20  metres  and  left 
to  stand  for  a  few  minutes  first  on  one  end  and  then 
on  the  other.  The  bung  is  then  removed  and  two 
buckets-full  of  about  18  litres  removed  and  the  contents 
of  the  cask  shaken  again  before  taking  the  sample.  By 
removing  some  of  the  contents  a  much  more  efficient 
mixing  is  possible  than  by  the  stirring  with  a  stick  as 
prescribed  by  the  rules  of  the  Internat.  Assoc,  of  Leather 
Trades  Chemists,  and  the  whole  operation  takes  only  from 
one-seventh  to  one-sixth  of  the  time  required  by  the  latter 
method.— D.  J.  L. 

Hide-powder;  Chroming  of .    C.  R.  Oberfell.  J.  Amer. 

Leather  Chcra.  Assoc.,  1910,  5,  419-^26. 
The  report  of  a  committee  appointed  to  investigate 
the  possibility  of  reducing  the  time  of  chroming  the  hide 
powder,  used  in  tannin-analysis,  from  that  prescribed 
by  the  official  method  of  the  Amer.  Leather  (him.  Assoc. 
The  new  method  consists  in  wetting  the  hide-powder 
with  10  time-  it-  weight  of  water,  adding  3  per  cent,  of 
chrome  alum  and  agitating  continuously  for  one  hour. 
The  chromed  powder  is  then  washed  according  to  the 
official  method.  The  results  obtained  in  the  analysis 
of  samples  of  chestnut,  blended,  and  quebracho  extract, 
using  the  new  method,  were  compared  with  those  obtained 
bv  the  official  method.  The  mean  results,  obtained  by 
all  the  investigators  by  the  two  methods  show  very  close 
agreement,  but  the  saving  of  time  effected  by  the  new 
method  cannot  be  taken  advantage  of  in  extract  analysis 
unless  a  rapid  cooling  of  the  analysis  solution  is  permitted. 

— D.  J.  L. 

Acidity  of  Ian  liquors  ;    Determination  of  .     W.    K. 

Alsop.     J.    Amer.     Leather    Chcm.    Assoc,    1910,    5, 

434 — 446. 
The  report  of  a  committee  appointed  to  test  the  method 
for  determining  the  acidity  of  tan  liquors,  by  precipitating 
the  gallic  acid  with  gum-arabic,  proposed  by  Yocum, 
Faust  and  Rikker  (this  J.,  1910,  832).  Creat  diversity 
of  opinion  as  to  the  accuracy  of  the  method  is  expressed. 
Reed  and  Wisdom  find  that  gum-arabic  precipitates  very 


little  more  gallic  acid  than  gelatin  alor.o  and  that  the 
addition  of  further  quantities  of  gum-arabic  tends  rather 
to  a  re-solution  of  gallic  acid.  The  general  opinion 
.pi.  --•  d  was  that  tin-  precipitation  of  gallic  mid  by  gum- 
arabic  was  not  complete. — D.  J.  L. 

Analysis  of  leather  ;  Report  on  method*  for  the .     F.  P. 

Veitch.   J.   Amer.   Leather  (hem.   Assoc.,   1910.  5.   42(i 

— 133. 

Two  samples  of  leather  containing  grease  wire  sent  to  each 
member  of  the  committee  with  instructions  for  the  estima- 
tion of  moisture,  fat,  water-extract,  and  nitrogen. 
The  results  obtained  show  that  probably  the  most  accurate 
results  are  obtained  by  estimating  the  moisture,  fat  and 
water-soluble  matter,  each  on  the  original  sample.  The 
error  caused  by  estimating  fat  on  a  sample  which  has  been 
dried  for  the  moisture  determination  is  small,  but  an 
appreciable  variation  in  the  percentage  of  water-soluble 
matter  is  noticeable,  when  this  is  determined  on  the-  dried 
and  exhausted  leather,  from  that  obtained  when  the  original 
sample  is  used.  The  processes  of  drying  and  fat-extractii >n 
hence  produce  changes  of  solubility  in  the  matter  extracted 
by  water. — D.  J.  L. 

Acid    in    chrome    leather;     Determination    of    free    . 

G.  Crasser.     Collegium,  1910,  381—382. 

The  qualitative  test  for  free  acid  in  chrome  leather 
by  pressing  test-paper  against  its  cut  surface  is  not  always 
conclusive  owing  to  the  strong  affinity  which  the  acid  has 
for  the  leather  fibre.  The  following  method  for  determin- 
ing free  acid  in  chrome  leather  is  stated  to  be  reliable  and 
quick  and  also  shows  any  excess  of  alkali  in  de-acidified 
leather.  20 — 30  grms.  of  the  finely  divided  leather  are  made 
into  a  thick  paste  with  distilled  water  in  an  Erlenmeyer 
flask.  30 — 40  c.c.  of  A*/l  hydrochloric  or  sulphuric  acid  are 
added,  the  flask  connected  with  a  reflux  condenser,  and 
warmed  with  the  naked  flame  until  the  leather  particles 
are  completely  dissolved  (j — 1  hour).  The  interior  of 
the  condenser  is  then  washed  into  the  flask,  which  is  cooled 
and  the  contents  titrated  with  N/1  alkali  using  methyl 
orange  as  indicator.  Any  access  of  alkali  required  over 
that  necessary  for  neutralisation  of  the  N/1  acid  used 
represents  the  free  acid  derived  from  the  leather  and 
in  a  similar  way  any  access  of  alkali  in  the  leather  is 
shown.  If  the  presence  of  green  chromium  salts  renders 
the  determination  of  the  end-point  difficult,  btmus  is 
used  as  an  external  indicator.  Through  the  decomposition 
of  the  leather  all  chromium  is  brought  into  solution  and 
chromic  acid  and  chromates  are  reduced  to  chromium 
salts.  The  chromium  originally  present  in  the  leather  can 
therefore  be  determined  in  the  solution,  but  a  volumetric 
process  must  be  used,  since  the  presence  of  organic  matter 
hinders  the  precipitation  of  chromium  as  hydroxide. 

— D.  J.  L. 

Degree  of  impermeability  conferred  on  films  of  gelatin  by 
addition  of  various  insohibilising  substances.  Lumiere  and 
Sey e wetz.     See  XXI. 

Patents. 

Tanning ;     Process    of    .     C.    W.     Xance,    London. 

Eng.  Pat.  26,040,  Nov.  10,  1909. 

The  hides  to  be  tanned,  separated  by  wooden  frames,  or 
by  other  means,  are  placed  in  a  closed  pan  and  treated 
with  thin  milk  of  lime  A  high  vacuum  is  maintained  in 
the  pan,  the  liquid  contained  in  it  being  occasionally  boiled. 
After  24  hours  the  hides  are  taken  out,  scraped  free  from 
hair  and  washed  in  the  usual  way.  They  are  then  placed 
in  a  pan  in  which  a  high  vacuum  is  created  and  weak 
tanning  extract  is  sprayed  over  them  until  they  arc-  well 
covered,  the  liquid  being  occasionally  boiled.  As  tin- 
liquor  evaporates,  further  weak  liquor  is  run  in  until  the 
extract  is  fairly  concentrated,  after  which  it  is  not  again 
boiled.  From  time  to  time  a  little  of  the  liquor  is  withdrawn 
and  fresh  liquor  passed  in.  In  about  two  days  the  hides 
are  tanned  and  may  be  withdrawn,  washed,  air-dried,  and 
finished,  or  they  may  be  washed  and  dried  in  the  vacuum- 
pan  in  which  they  were  tanned. — J.  A. 


Vol,   tXIX..  No.  20.] 


Wl      SOUS;   FERTILISERS. 


1217 


Bidet;     [pparatus  for  treating,  dehairing,   nettling,  nnd 

iiinnin-i .     A.  Pay,    Vssignor  to   G     P.  Soisoi    and 

W.  J.  Cogle,  Louisville,  Kj       1    S   l'.t   971,128, Sept.  27, 
1910 

Tin;  apparatus  consists  ol  a  1  loscd  tank  in  which  the  hides 
arc  suspended  in  the  tanning  or  othei  liquor,  the 
being  connected  with  a  pump  bo  thai  the  air  can  be 
exhausted  therefrom.  A  limited  quantitj  oi  air  at  a 
temperature  above  that  of  the  liquor  1-  introduced  into  the 
teasel  below  the  surface  of  the  liquor  during  the  ti  itmont. 
Tin'  air  is  heated  by  passing  through  coils  in  a  steam  chest, 
ami  enters  the  closed  Teasel  through  a  pipe  terminating  in 
a  perforated  cross-head  neat  the  bottom  oi   the  vessel. 

—A.  6. 

Bides;   Apparatus  for  treating  C.  J.  Glasel,  u 

ington.      I'.S.    Pat.   "170.701.   Sept.   20,    1010. 

1  1    Pat  400,940  of  1909  ;  this  J.,  L909,  1263.   -T.  F.  B. 

leather;   Treatment  of with  india-rubber.     A.  McLen- 
nan,  London.     U.S.    Pat.   970,734,   Sept   20,    1910. 

Skk  Eng.  Pat.  9870  of  1909  :  this  .!..  1910,  289.     T.  !•'.  B. 

\etion  of  grease  and  ght  1.     Eng   Pal    18  168. 

S     XII. 


XVI.— SOILS  ;    FERTILISERS. 

ii    analysis   of .      E.  A.   Mitscherlich. 

/..  angew.  Chem.,  1910,  23.  1840     1841 

Tiik  author  criticises  methods  of  determining  the  si/.e  of 
soil  particles  by  the  use  of  sieves  and  sedimentation 
processes,  pointing  out  that  differencea  in  shape  and  form. 

in  specific  gravity,  and  in  colloidal  state,  may  lead  to  great 
differences  in  the  final  position  of  similar  sized  particles 
when  separated  by  these  methods.  Such  analyses  are 
therefore  not  indicative  of  the  fertility  or  ease  of  working 
of  a  soil.  A  better  way  is  to  determine  tlie  soil  surface 
from  the  hygroscopieity.  It  is  necessary  to  distinguish 
between  the  outer  (visible)  and  the  inner  surfaces,  the 
latter  of  which  plays  no  part  in  the  actual  separation  of  the 
particles.  Both  these  surfaces  arc  wetted  by  water,  but 
only  the  outer  one  by  organic  liquids  of  high  molecular 
weight.  To  determine  water  hvgroseopicit  v  the  an  dried 
soil  is  exposed  to  10  per  cent,  sulphuric  acid  in  a  desiccator, 
and  then  thoroughly  dried  over  phosphoric  anhydride  at 
100°  C.  The  loss  in  weight  represents  the  water  condensed 
on  the  total  surface  and  is  therefore  a  direct  measure  of  the 
latter  and  of  the  soil  fertility.  The  gain  in  weight  caused  by 
exposure  to  a  benzene-oil  mixture  (20  per  cent. of  benzene, 
the  result  being  interpolated  from  IS  per  cent  and  25  per 
cent,  mixtures)  gives  a  measure  of  the  outer  surface  only, 
which  relates  to  the  mechanical  state  of  the  soil  and  is 
indicative  of  the  ease  of  working.  Statistics  are  given  from 
pot  experiments  with  mustard,  connecting  the  yield  with 
the  total  surface  determined   by  the  autli  od  in 

mixtures    of    sand    with    varying     quantities    of     peat. 

— W.  H.  P. 

Soil-surfaces  ;    Significance  nnd  action   of  soil  colloid*   M 

the   determination   0/ hi/   the    Rodfinil'l-Mituhirhch 

method.  P.  Ehrenberg.  Z.  angew.  Chem..  1910.  23.  IS41. 
Sbe  preceding  abstract.  The  extent  of  surface  and  conse- 
quently the  hygroscopieity  of  a  soil  aro  appreciably 
reduced  by  air  drying,  especially  where  the  percentage  of 
humus  is  high.  The  results  of  the  Rodewald  Mits.herlich 
method  appear  therefore  to  depend  on  the  initial  state  of 
the  soil,  and  more  information  IS  given  by  the  experiments 
in  which  the  air  drying  is  omitted.  Opinions  should  be 
deduced  with  great  care  from  results  of  the  determinations, 
since  soils  of  the  same  surface  magnitude  hive  often  very 
different  composit ions  and  properties. — W.  H.  P. 


Healed    soils  , 


Changes 
Agrie.  Sci., 


■  I. 


.     S.     V.     Pickering. 

1910.3.  268     276. 

The  author  has  previously  shown  (this  J..  190S.  St>7  and 
1909,  212)  that  heating  a  soil  produces  a  soluble,  organic 


and  probably  nitrogenous  body,  which  i  toxii  to  germina- 
tion. He  leu  finds  that  the  wati  1  extracts  obtainable 
from  (oils  »re  ol  constant  oompositl  da  organ! 

matter  when  the  time  allowed  for  extraction  varies  h 
20  to  230  minui'    .     I  toon   7     to  23     '    , 

and  the  proportions  of  soil  from  ■•  to  10  pi     U  iter. 

The  inorganic  matter  la  nof  affected  by  time,  bul  is  by 
the    t.     |    ratine   and    relat ivi     propoi son  and 

Mai.  i      The  tie  '  1  and  in  toxic  pro 

pevti  produced  by  heating  a  soil,  is  gradually  reduced 
by  exposing  the  Boil   in  a  nditiorj   to  air,  even 

undei  a  leptic  conditions.  It  is  not  reduced  m  Uv 
of  air  and  the  di  traction  of  the  toxic  substance  i  thi  reforo 
probabh  due  to  oxidation.  Dhheatod  oil  .  and  those 
heated  to  only  a  low  temperature  ahow  an  increase  in  sol- 
uble matter  on  keeping,  whether  air  i-  pre  1  nt  or  not,  bul 
the  aubstanoe  thus  produced  has  no  toxic  effect  on  gi  rn  u 
tion      Tin  however  is  preceded  by  a  preumii 

diminution,  due  apparently  to  the  disappearance  of  the 
.ii.  tame,  wnioh  is  presumably  present  in  all  soils, 
though  only  in  a  small  proportion  when  the  soil  has  not 
been  heated.     Air-dried  sous,  heated  and  unheated,  show 

'  ll'iei  iahle    reduction    in    Soluble   matter  and    in    t 

properties  on  keeping  for  bi  vera!  months,  which  is  closely 
similar  to  the  behaviour  of  moist  soils  when  kept  in  air 
for  about  ten  days. — \V.  H.  P. 

Heated   toils;     Plant   growth    in  s.   W    Pickering. 

.1.  Agrie.  Sci,  1910,  3.  277    284. 

Pot  c\|m  1  uncut-  have  I a  conducted  with  various  plants 

in  previously  heated  soils,  which  illustrate  the  previous 

work  of  the  author  (see  pr ding  abstract)  and  ol  Russell 

and  others  (this  •!..  1000.  1213).  On  heating  a  soil 
the  soluble  matter  available  for  nutrition  is  increase  I,  and 
changes  in  the  bacterial  condition  are  brought  about, 
which  eon. In.,  to  increased -fertility.  The  action  of  heat 
also  induces  the  development  of  some  substance  both  t 

in  influence  and  arresting  growth.     At  low  temperatures 

the  favourable  action  predominates,  but  as  tin-  tem- 
perature of  heating  is  raised  above  100°  C,  the  toxic 
substance  has  a  predominating  effect.  The  experi- 
mental results  vary  considerably  with  conditions,  and  are 
difficult  to  interpret,  owing  to  the  instability  and  suscep- 
tibility to  oxidation  of  the  toxic  body,  who-.-  effects  are 
neutralised  by  cultivation,  access  of  air  and  time,  and  so 
do  not  extend  considerably  to  second  crops.  It  is  probably 
legitimate  to  assume  that  the  body-  which  retards  growth  is 
the  same  as  thai  which  retards  the  germination  of  seeds, 
so  that  the  latter,  the  shorter  process,  1-  a  bettor  method 
of  determining  its  presence  in  a  soil.  Different  plants  are 
susceptible  to  the  toxin  to  different  degrees.  In  the 
author's  experiments  gra-  <l  to  be  much 

susceptible  than  Other  plants,  though  the  evidence  is  not 
sufficient  for  a  general  statement — \V.  H.  P. 

Soils;  [Determination of] am  K.  J.  Russell. 

J.  Agrie.  Sci..  1910,  3.  233     24S 

When  soils  are  distilled  at  low  pressures  with  small 
quantities  of  alcoholic  potassium  hydroxide,  a  definite 
amount  of  ammonia  is  evolved  and  the  reaction  001 
to  an  end.  With  larger  quantities  of  potassium  hydroxide 
or  with  a  suspension  of  barium  or  magnesium  oxide,  the 
decomposition  is  not  definite  but  continues  further,  owi  ii: 
to  decomposition  oi  material  other  than  ammonium  salts. 
With  magnesium  .'Vide,  however,  it  'In  amount  of  organic 
matter  is  not  too  high,  the  continued  deoomposil  ion  1-  verj 
slou  and  the  first  stage  gi  mg  with  those 

obtained  by  use  "t    ti  itasainm  hydroxidei  which 

are  considered  to  represent  the  ammonium  salts  in  th ■•  SOU. 
The. pi  mtity  of  ammonia  in  -  ifla  taken  at  different  pi  1 
of  the  year  is  constant  but  snnll.  usually  about  1 — 2  parts 
per  million,  increasing  with  the  amount  of  organic  matter  to 
ab.ut  .">  or  0  parts  per  million  in  heavily  dunged  a 
Since  the  ammonia  does  not  accumulate,  the  rite  of 
nitrification  must  be  greater  than  tin-  rat.  of  ammonia 
production,  and  in  normal  circumstances  is  therefore 
Bruited  by  this  rate.  When  ammonium  salts  react  with  soil, 
a  certain  proportion  is  fixed  and  is  not  evolved  on  distilling 
with  alcoholic  potassium  hydroxide  or  magnesium  oxide. 

— W.  H.  P. 
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Barium    in    • .../..      G.    H.    Failyer.      L1.    S.    Dept.   Agric. 
ii  of  Soils.     Bull.   No.  72.  Aug.  27.   1910. 

E\i  !  .ivr  shown  that  barium  is  present  in  most 

s..i|s  throughout  the  United  States,  tin-  proportion  found 
in  -oils  where  quantitative  determinations  were  made. 
rangin_'  from  0*01  to  0-11  per  rent.,  with  an  average  of 
0-06  pei  cent.  The  barium  is  dissolved  from  the  soil 
in  appreciable  quantities  by  water  containing  earbon 
dioxide.    ■  A.  S. 

Soil  fortuity  pnMemt        Method    for  th    Hudy  of  ■ . 

.1    6.    I.ipnian.     ,1.    Agric.    Sci.,    1010,   3,   297—300. 

By  growing  oats  in  the  inner,  and  peas  in  the  outer  of 
two  concentric  pots,  the  inner  pot  being  very  porous  in  one 
and  glazed  in  the  other,  the  author  has  shown  the 
beneficial  effect  of  the  legume  on  the  growth  of  the  grain, 
when  the  inner  pot  was  porous.  No  nitrogen  was  supplied. 
so  that  it  was  indicated  that  soluble  nitrogen  compounds 
were  passing  from  the  peas  to  the  oat-,  through  the  nn- 
glazcd  partition.  The  author  recommends  this  devi  ee 
for  the  study  of  other  soil  problems. — \V.  H.  P. 

Agricultural    field    trials:    Error  of  experiment   in  . 

A.   H.   Hall  and  E.  J.  Russell.  Brit.  Assoc.  Sept..  1910. 

(hem.  News.  191(1.  102.  180. 
As  \t  n -is  ,,f  the  causes  of  error  shows  that  they  fall  under 
d  heads  : — {a  )  Lack  of  uniformity  in  the  soil. — Even  on 
a  level  field,  analysis  shows  that  there  are  certain  differences 
in  different  parts  of  the  field.  The  differences  in  the  percent - 
"f  moisture  in  samples  of  soil  collected  to  the  same 
depth — ')  or  9  inches — and  as  nearly  as  can  be  at  the 
same  time  commonly  amount  to  5  (or  in  dry  fields  to  10) 
per  I  cut.  of  the  moisture  present.  Another  factor  greatly 
influenced  by  variations  in  the  soil  is  the  amount  of  nitrate 
present.  Hen.  also,  differences  are  found  of  the  order 
of  5  or  10  per  cent,  of  the  amount  present  on  fields  that 
appear  to  be  uniform.  These  differences  may  be  accentu- 
ated w  here  there  is  a  dip  in  the  field,  (b)  Lack  of  uniformity 
in  the  conditions  of  growth. — The  conditions  of  the  outside 
row  of  a  plot  differ  from  those  obtaining  inside  the  plot. 
and  those  on  the  outside  of  the  field  are  much  modified  by 
the  competition  of  hedges  and  trees.  The  unequal  inci- 
dence of  disease  is  sometimes  very  troublesome,  (c)  Effect 
of  season. — In  manurial  trial-  it  i-  possible  after  a  number 
■  us  to  allow  for  the  effect  >t  season  in  .i  general  way. 
but  in  variety  trials  the  problem  is  much  more  difficult, 
and  cannot  yet  be  said  to  be  solved.  Total  magnitude 
of  the  error  of  experiment. — An  examination  of  the 
lo.timiiist.il  records  shows  that  the  error  is  10  per 
cent,  on  plots  where  the  past  treatment  has  for  many 
ii  uniform,  when-  all  weighing,  measuring, 
anil  other  operations  are  performed  with  the  utmost  .are. 
and  where  the  general  conditions  are  favourable  for  experi- 
•:.l  work.  Having  regard  to  these  considerations  and 
the  difficulties  often  encountered  in  field  trials,  the  authors 
would  not  be  prepared,  as  a  general  rule,  to  lay  stress  on 
differences  of  less  than  15  per  cent. 

Soil  ami  plants  .    Infiuena  of  poisonous  solutions  of  alka- 

on   .     1!.    Otto   and    W.  1).    Kooper.    Landw. 

Jahrb.,  1910.  39,  397.     Biedermann'a  Zentr.,  1910,  39, 
639. 

When  small  quantities  of  dilute  solutions  of  strychnine  or 
nicotine  salts  are  added  each  day  to  a  column  of  earth  of 
relatively  small  surface  area,  the  alkaloids  are  retained 
by  the  soil.  The  filtrates  obtained  each  day  contain  no 
alkaloid,  but  the  acid  present  in  the  salt — sulphuric  acid  in 
the  case  of  strychnine  sulphate — passes  through  the 
After  a  longer  or  shorter  period  the  alkaloids  also 
pass  through  unaltered.  The  phenomenon  is  the  same 
whether  the  soil  is  previously  sterilised  or  ignited  and  it  is 
obviously  due  to  absorption  effects  and  not  to  bacterial 
action.  Soils  covered  with  vegetation  exhibit  the  effects 
of  toxic  influence  more  readily  than  soils  not  thus  covered  ; 
nevertheless  the  presence  of  such  alkaloids  in  solution,  exerts 
a  marked  effect,  retarding  germination  and  growths,  and 
leading  to  the  development  of  abnormalities  in  the  fruits,  etc. 
Nicotine  in  3  per  cent,  aqueous  solution  is  adsorbed  both  by 


sandy  and  by  humus  soils.  The  alkaloid  is  not  chemically 
.hanged,  an  additive  compound  being  formed.  Nicotine  is 
t..  some  alight  extent  decomposed  and  part  is  volatilised  ; 
moisture  and  heat  facilitate  these  changes,  which  are 
retarded  in  dry  s,.ils.  Nicotine  solutions  have  a  markedly 
favourable  influence  on  the  growth  of  Xicotitina  Tnvarum 
and  a  favourable  influence  on  that  of  Solanum  tuberosum. 
In  the  former  case  the  alkaloid  content  of  the  plant  was 
increased  :  -odium  citrate  solutions  produced  a  similar 
effect.  The  alkaloid  was  not  observed  to  have  any 
influence  on   the  other  components  of  the  plant.  —  E.  F.  A. 

Calcium  eyanamide  :  Determination  of  the  nitrogen  contained 

in  crude in  tin  form  of  cyanamidi  and  dicyandiamide; 

A.   Stutzer  and   J.   Soil.     Z.   angew.   Chem.,    1910.   23, 
1873—1874. 

In  the  analysis  of  crude  calcium  eyanamide  the  whole 
of  the  nitrogen  is  brought  into  solution  only  with  great 
difficulty.  When  10  grms.  of  a  Norwegian  product  (which 
had  not  been  treated  with  tar  oils),  containing  1909  per 
cent,  of  total  nitrogen,  was  treated  with  400 — 450  c.c.  of 
water,  3-50  per  cent,  of  the  nitrogen  remained  undissolved 
after  agitation  for  i  hour.  In  carrying  out  the  analysis, 
agitation  is  continued  for  21  hours  ;  a  small  quantity  of  the 
nitrogen  still  remains  undissolved,  but  concordant  results 
are  obtained.  The  total  nitrogen  is  determined  in  an 
aliquot  portion  of  the  solution  by  the  Kjeldahl  method. 
(  vanamide  may  be  determined  volumetrically  by  means 
of  silver  nitrate  in  ammoniacal  solution  (see  Ellis,  this  J., 
1909,  1097).  but  the  authors  prefer  to  precipitate  with 
silver  acetate  in  accordance  with  an  unpublished  method 
of  C'aro,  and  to  determine  the  nitrogen  content  of  the  silver 
precipitate.  In  an  aliquot  portion  of  the  filtrate  from 
the  silver  eyanamide.  silver  dicyandiamide  is  precipitated 
by  treating  with  potassium  hydroxide,  and  the  nitrogen 
content  of  the  precipitate  is  determined.  In  a  number 
of  samples  examined,  the  amount  of  dicyandiamide 
nitrogen  ranged  from  0-07  to  0-14  per  cent.  It  is  frequently 
only  necessary  to  determine  the  total  and  dicyandiamide 
nitrogen,  and  in  such  cases  the  latter  is  preferably  deter- 
mined directly.  10  grms.  of  the  sample  are  agitated  for 
1  hour  with  250  e.c.  of  94  per  cent,  alcohol.  100  c.c.  of  the 
resulting  solution  are  evaporated  to  dryness,  and  the 
residue  extracted  with  warm  water.  (In  the  case  of 
German  products,  which  have  been  treated  with  petroleum 
residue,  a  small  quantity  of  mineral  oil  separates.)  The 
solution  is  treated  with  10  c.c.  of  silver  acetate  solution, 
the  small  quantity  of  silver  eyanamide  which  separates  is 
filtered  off,  and  the  filtrate  is  treated  with  10  c.c.  of  10 
per  cent,  potassium  hydroxide  solution,  the  nitrogen 
content  of  the  precipitate  being  determined  as  before. 
I  lie  solubility  of  dicyandiamide  at  13°  C.  is  in  water, 
22.0.  and  in  absolute  alcohol.  12-6  grms.  per  litre. — A.  S. 

Potassium  [in  fertilisers]  :    Volumetric  deh  nut  not  ion  of 

bytfu  eobaltinitriU  method.  0.  M.  Shcdd.  J.  lnd.  Eng. 
Chem.,  191(1.  2.  379— 3S4. 
In-  determining  potassium  in  fertilisers  by  Drushel's 
cobaltinitrite  method  (this  J.,  1907.  125fi)  a  definite 
concentration  of  the  potassium  solution,  before  adding 
the  nitrite  reagent,  is  found  necessary  to  ensure  reliable 
results.  Very  accurate  results  are  obtained  by  evaporating 
the  potassium  solution  (from  01  grm.  of  commercial 
muriate,  or  0-5  grm.  of  kainite,  or  1  grm.  of  mixed  fertUiscr) 
to  about  5  c.c,  slightly  acidifying  with  acetic  acid  and 
adding  15  c.c.  of  freshly  prepared  nitrite  reagent.  The 
mixture  is  then  evaporated  on  the  water-bath  until  the 
i.sidue  is  a  thick  syrup  becoming  pasty  on  cooling;  this 
is  then  treated  as  previously  described.  (See  also  this  J., 
1909,  103,  015).— A.  Sbld. 


Fertilisers;    Duty-free    admission   of  

Board  of  Trade  J.,  Oct.  0.    1910. 


-   into   Morocco. 
[T.R.] 

The  Moorish  Government  has  decided  to  admit  the  under- 
mentioned fertilisers  free  of  Customs  duty,  at  all  the 
ports  of  the  Empire  open  to  commerce  : — Phosphates  and 
superphosphates  of  lime  ;  scoriae  containing  phosphates  \ 
metallurgical  phosphates  ;  sulphate  of  ammonia  ;  Peruvian 
guano  and  poudrette.     Duty-free    admission  ->*\\\  also  be 


v,.l    \\i  v    No.  20.] 
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MMlded  to  nil  other  products  which  aregenerall]  n  urded 
as  suitable  for  the  fertilisation  oi  the  soil,    provided  thai 

they  rann.it  Ik-  put  to  a  Li  \  other  i 

I'M  I   \  IS. 

.Wd (Hire ;    Treatment  of  W.    rloskins,   La  Grange, 

III.    lasignor  to  The   Pulverised   Manure  Co.,  I  liii 
is.  Pat  970,711,  Sept.  20,  1910. 

I''\it\i-Y.\iu>  manure  is  steeped  in  ivater,  the  liquid  is  then 
passed  through  a  screen,  and  the  albuminous  matters  in 
solution  arc  preoipitated  bj  the  addition  of  a  sulphate. 
The  precipitate  is  separated  and  dried  for  use  as  a  feri  iliser. 

W.  P.  8 

Fertilisers   [superphosphate*]  :     Process   of    manufacturing 

artificial .    Qtem.  Dungerwerke  Bahnhof  Baalbei 

Qee.m.b.H.     Fr.  Pat  413,061,  Feb.  26,  1910. 

'I'iik  raw  material  is  broken  up  in  a  crushing  applianoe 

fixed  inside  a  pit,  which  is  situated  mar  a  tower  at  least 
35  metres  high.  The  crushed  material  is  conveyed  into  a 
rliaiuber  at  the  top  oi  the  tower  together  with  the  acid 
required  for  its  decomposition,  and  the  mixture  is  dis- 
tributed into  decomposing  vessels  immediately  below. 
The  gases  evolved  are  partly  allowed  to  escape  and  are 
partly  diverted  into  the  chimney  or  boiler  Hue.  From 
UK  decomposing  chambers  the  material  is  thrown  down  a 
central  conduit  provided  with  horizontal  bars,  which  Bel  ve 
to  subdivide  the  material.  A  fau  forces  hot  air  up  the 
conduit  and  thereby    ilius  the  material  as  it  falls. — 0.  K. 

Vinasses  ;    Process  for  manufacturing   fertilisers     fcj    th< 

use  of  distillery  .     F.   and  E.   1).    Verbiese.     Fr. 

Pat.  414,517,  Juno  21.  1909. 

Claim  has  already  been  made  for  a  process  lor  treating 
distillery  vinassca  (IT.  l'at.  :i"ti.2S8  of  1908  ;  Bee  tins 
J.,  1909.  019).  The  present  invention  consists  in  adding 
a  quantity  of  the  precipitate  (in  the  form  of  a  mud  or  of 
moist  or  dry  cakes)  ohtaiued  in  a  previous  identical 
operation,  to  the  vinasse  under  treatment,  this  addition 
preferably  being  made  prior  to  the  treatment  of  the  vinasse 
with  the  reagents.  This  procedure  insures  a  practically 
instantaneous  and  more  complete  precipitation,  ami  the 
proportion  of  reagents  required  is  considerably  decreased  ; 
moreover,  lilt  ration  is  facilitated  and  the  filtrate  is  non- 
putresciblc. — L.  E. 

[Calcium]  cyanamide;    Process  of  granulating  .     P. 

Mauricheau-Beaupre.     Fr.     Pat.     414,648,    March     20, 
1910. 

Cuaiim  cyanamide  is  thoroughly  incorporated  with  an 
aqueous  suspension  qf  iron  oxide  (preferably  obtained 
by  the  treatment  of  bauxite)  or  alumina,  the  moss  being 
meanwhile  cooled,  and  the  product,  during  or  after  mixing, 
or  after  drying,  is  sifted,  to  secure  a  regular  size  of  grain. 
10(1  parts  of  calcium  cyanamide,  containing  18 — 25 
per  cent,  of  nitrogen,  may.  for  example,  be  incorporated 
with  a  pulp  made  by  suspending  5 — 10  parts  of  finely 
ground  or  precipitated  iron  oxide  (more  or  less  moist) 
in  25 — 35  parts  of  water. — F.  Sodn. 

Manufacture  of  compounds  containing  nitrogen.     Fr.   l'at. 
414.837.     -See  VII. 


XVII.    SUGARS  ;    STARCHES  ;    GUMS. 

Sugar  cane  cultiva'ion  and  industry  in  Cuba.     B  J.  Bolty. 
Tropenpdanzer,  1910.  *14,  496—510. 

\i  -  ordiso  to  the  most  recent  reports  the  total  sugar 
production  of  Cuba  for  the  present  year  is  estimated  at 
1.7(15.000  tons,  as  compared  with  1,545,000  tons  for  the 
preceding  year.  Attributing  one-fifth  of  this  increase  to 
old  cane,  and  four-fifths  to  newly-planted  cane,  it  follows 
that  with  a  yield  of  25  tons  per  acre,  and  a  sugar  content 
of  11  per  cent..  57.000  acres  was  the  newly  planted  area, 
and  that  since  there  are  186  factories  in  existence  on  the 


island,    the    plantation  una    p.  i  .      i.  used  by 

806  acri        i  i kfag    mi"  u  i  ounl    thi  ..i   < ., io 

planted,  and  the  present  tariff  ■}   tern    thi   next  crop  will 

8,000,000  I  th  lavourabli 

ins.     i  m  th'-  186  fa-  tori   .  78   wned 

bj  Engli  i,.  Efraooh,  and  Spanish  linns.  72  tn  Cuban, 
and  :is  bj  Lmeriean.  The  future  outlook  ol  Cuba  as  a 
sugar-producing  country  is  irerj  promising.  Compered 
with  Louisiana  it  has  numerous  advantages,  tie-  meal 
important  being  the  riohneas  of  the  snlL  tic  more  favourable 

dim. Hi.     conditions,    and    tie     l.c  1    that    it    is    i,nn 

plan!    the  cane  -.eh    war,        II,.-  opinion   is  rHJBTMIMW 

that  tin.  nroduotion of  beet-sugar  in  Europe  musl  in  time 
deorease,  since  owing  to  the  inorease  ol  population  com  will 

eventually  beeome  a  more  profit  a  hi p     The  varieties  of 

oam    cultivated    in  Cuba  are  tin-  Bourbon  01   Otaheite, 

the  Salangnre,  and  lie  Crystalina,  t lio  last-named  '.'iving 
lie  besf  su<;ar  and  being  tin-  most  widely  planted. 
■■sin.  incuts  and  figures  relating  to  tic  gem  ral  detn  l--pnient 
of  oommetoe  in  1  luba  as  1    P,  0k 

Sugar  bttt  growing  mat  '»-/  tugar  numufaetun  in  F.mjland, 
S.  Stein.  Brit.  Assoc.  Sepl .  1910.  J.  Boy,  800.  \rts 
1910,  58,  956. 

R»\]inose    in    raw    beet    sugar.     Deuts.  Zuckerind,     l'.lln 

35.  757—761. 
\  1  ONFKUEM'E  of  representative  chemists  a ppoiutc. I  |)v  the 
British  and  Continental  Sugar  Associations  and  tic    British 

B  Snen  i  re  entlj  (&  pt.  20    22,  1910)  at  the  [nstitnl 

fur  Zucker-Industne,  Berlin,  to  disouss: — (1)  What 
indications  shall  la-  required  in  order  that  a  given  sample 
of  raw  beet  sugar  shall  be  tested  for  rarlinose  ;  (2)  How 
the  quantity  of  rallinose  shall  l.c  determined)  (3)  W  liai 
is  the  melassigenio  effect  and  coefficient  <-(  raffinose.  It 
was  unanimously  agreed  (1)  thai  undei  the  name  of  raw 
beet  sugar,  sugars  are  sold  that  contain  considerable 
quantities  of  ratfinose,  and  that  rallinose  should  be  deter 
mined  in  such  sugars  :  ('.')  that  in  those  cases  where  in 
future  the  test  for  raffinose  is  required,  the  Henfeld  inver- 
sion method  and  formula  shall  be  applied.  The  amount 
of  raffinose  found  shall  be  stated  only  in  those  coses 
where  the  differen  le  bel  wet  d  ra  irosi  and  direct  polarisation 
amounts  to  0-5  per  cent.,  or  more.  When  the  difference 
found  is  smaller  than  0-6  per  .  ent,  the  amount  of  rallinose 

shall  not  be  given,  but  it  may  be  -late. I  on  the  certificate : 
"This  sugar  probably  contains  rallinose."  The  English 
chemists  maintained  that  rallinose  is  probably  present 
when  the  analysis  slnws  a  lower  ratio  than  1:  1-5  between 
the  ash  and  organic  matter,  but  the  Continental  chemists 
were  nf  opinion  that  many  normal  beet  eugars  containing 
no  measurable  amount  of  raffinose  show  a  lower  ratio, 
therefore  the  Continental  chemists  agreed  that  measures 
should  be  taken  to  brand  after- products  originating 
entirely  or  partially  from  molasses  desacchanfication 
processes  (by  using  the  Btrontia  method,  osmose,  separa- 
tion! so  as  to  distinguish  them  from  pure  after-prodict-. 
originating  from  beets.  The  buyer  and  seller  of  these 
sugars  can  then  decide  if  they  should  be  tested  for 
rallinose.      The    mil  i  teet    of   raffinose    was    not 

fully  discussed. — L.  J.  de   W. 

Bagai"  analysis  :    i  ■•   of  sugar  "-"/   moisture. 

B.  S.   Morris.     Hull.    So.   32,    1910,  Agric.  and  ('hem. 

K\pt.  Si  iinci.  Hawaiian  Sugar  Planters'  Assoc. 

In  the  course  of  an  exhaustive  study  of  this  subject  it  is 
pointed  out  that  one  sample  of  bagasse  taken  (Very  hour 
at  the  mills  should  even  under  the  most  variable  conditions 
a  fair  average,  but  that  if  the  cane  does  not  vary 
ly,  one  sample  in  ;i  hour-  will  suffice,  in  .  .11. 
the  -ample  at  the  mills,  about  one  kilo,  should  lie  taken 
from  the  full  length  of  the  roller  and  the  full  depth  of  the 
bagasse  blanket,  mixed  rapidly  in  a  deep  vessel,  avoiding 
evaporation  as  much  as  possible,  one-half  discarded,  and 
the  rest  taken  in  an  air-tiirht  vessel  to  the  laliorat.-rv. 
The  samples  must  be  analysed  immediately  after  being 
taken.  The  whole  of  the  sample  collected  is  chopped  into 
pie  m  not  greater,  than  j  inch  in  diam.  ;  whilst  doing  thi- 
a  considerable  loss  of  watei  (from  2  to  4  |ht  cent.;  i 
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place,  allowance  for  which  must  be  made  when  weighing 
out  f-.ir  analvsis.  To  determine  the  moisture,  an  amount 
equal  to  100  grms.  of  the  sample  before  chopping  is  lined 
on  a  shallow  tray.  J  inch  in  depth,  and  heated  in  an 
air-bath  at  125°  C.  for  3  hours.  For  the  sucrose,  an 
amount  equal  to  100  grms.  of  the  original  bagasse  is 
weighed  into  the  inner  vessel  of  a  digestion  apparatus 
resembling  a  "  double-cooker,"  500  c.c.  of  hot  water  con- 
taining 5  c.c.  of  a  5  per  cent,  solution  of  sodium  carbonate 
solution  are  added,  the  bagasse  pressed  down  into  the 
liquid,  and  the  inner  vessel  placed  in  the  outer  one  con- 
taining the  boiling  water  for  heating.  Digestion  is 
continued  for  an  hour,  and  the  bagasse  is  mixed  every 
15  minutes.  At  the  end  of  this  time  the  weight  of  bagasse 
—  solution  is  taken,  the  liquid  filtered  through  cheese- 
cloth, and  cooled  to  the  laboratory  temperature  ;  99  c.c. 
are  then  placed  in  a  100  c.c.  flask,  made  up  to  the  mark 
with  lead  subacetate  solution,  filtered,  and  polarised  in 
a  400  mm.  tube.  An  alternative  method  is  to  weigh  out 
the  equivalent  of  100  grms.  of  the  sample  into  a  quart 
cup  or  pot  with  cover,  add  500  c.c.  of  water  containing 
2  c.c.  of  5  per  cent,  sodium  carbonate  solution,  boil  gently 
for  an  hour,  stirring  every  15  minutes,  and  then  proceed 
as  just  described.  Whichever  method  be  used  the  polari- 
sation of  the  bagasse  is  found  from  the  following  formula  : 

*^     f*       in  which  R    is    the    polarimetric    reading 
2x3-8x100 

observed  in  a  400  mm.  tube  ;  W,  the  weight  of  the  bagasse 
+  solution  ;  and  /  the  fibre  content  of  the  bagasse,  generally 
taken  as  50.  Differing  from  Prinsen-Geerlig's  experience 
(Int.  Sugar  J.,  1909,  156)  with  Javan  bagasse,  the  author 
has  found  that  no  other  dextro-rotatory  substances  than 
sugar  are  extracted  or  produced  during  digestion  from 
Hawaiian  bagasse.  This  method  of  aqueous  digestion 
when  continued  for  an  hour  is  said  to  give  results  agreeing 
with  those  obtained  by  alcoholic  extraction  lasting  li  to 
2  hours.^I.  P.  0. 

Sucrose  in  the  presence  of  certain  reducing  sugars  ;   Polari- 
metric determination  of .     P.  Lemeland.     J.  Pharm. 

Chim.,  1910,  2,  298—302. 
It  has  been  found  that  certain  reducing  sugars  (arabinose, 
dextrose,  laevulose,  galactose  and  lactose)  lose  their  reducing 
power  when  their  aqueous  solutions  are  heated  with 
manganese  dioxide,  whilst  by  the  joint  action  of  hydrogen 
peroxide  solution  and  an  alkali,  the  optical  activity  is 
destroyed.  Sucrose  is  not  affected  by  this  treatment. 
A  suitable  quantity  of  the  mixture  of  sugars  is  heated  on 
the  water  bath  with  100  c.c.  of  water  and  0-50  grm.  of 
manganese  dioxide.  For  each  grm.  of  sugar  to  be  destroyed 
a  mixture  of  30  c.c.  of  official  hydrogen  peroxide  solution 
and  2  c.c.  of  36  per  cent,  sodium  hydroxide  solution  are 
added  to  the  hot  liquid.  After  35  to  45  minutes  the 
liquid  is  cooled,  neutralised  with  dilute  nitric  acid,  de- 
colorised with  animal  charcoal  or  lead  acetate,  and  made 
up  to  100  c.c.  The  amount  of  sucrose  can  then  be  deter- 
mined by  the  polarimeter. — F.  Shdn. 

Phromnia   sugar.     D.    Hooper.     Annual    Report,    Indian 
Museum,  Industrial  Section,  1909—1910. 

A  white  secretion  with  a  sweet  taste  emanating  from  the 
Phromnia  marginella  is  obtained  by  the  insect  from 
Elceodendron  glaucum,  Euonymua  spp.,  and  other  plants 
belonging  to  the  Celastrinecf.  It  consists,  in  the  main,  of 
dulcitoL  an  isomeride  of  mannitol  or  mannite,  found  in 
commercial  manna. — C.  A.  M. 

Honey  ;  Fermentation  of and  a  note  on  the  composition 

of  honey.  T.  Nussbaumer.  Z.  Unters.  Nahr.  Genussm., 
1910,  20,  272—277. 
As  the  result  of  cultivations  on  wort,  wort-gelatin,  wort- 
agar,  honey,  and  honey-gelatin  media  the  author  has 
isolated  two  different  kinds,  or  two  different  species,  of 
yeast  from  Canadian  honey.  Further  investigation 
showed  that  the  yeasts  are  extremely  widely  distributed, 
being  found  in  honey  from  N.  America,  Chili,  Honolulu, 
W.  Indies,  Mexico,  etc.  One  of  the  yeasts  was  similar 
in  some  respects  to  the  yeast,  Zygosaccharomyces  Priorianus, 
obtained     by     Klccker     from     the     bodies     of    bees. 


Both  yeasts  are  capable  of  fermenting  dilute  honey 
solutions  ;  they  are  destroyed,  together  with  their  spores, 
when  exposed  to  a  temperature  of  70°  C.  for  30  minutes. 
The  author  finds  that  Fiehe's  reaction  (this  J.,  1908,  1127) 
is  not  given  by  the  majority  of  samples  of  natural  honey. 
When  tested  by  Lund's  albumin  precipitation  process, 
samples  of  Swiss  honey  gave  precipitates  varying  in 
volume  from  065  to  1-82  c.c.  whilst  imported  honey 
yielded    precipitates    measuring    from    0-28   to    1-05   c.c. 

— W.  P.  S. 

TeM  for  caramel  [in  flavouring  extracts,  etc.].     Liehthardt. 
See  XX. 


Ekratum. 

This  Journal.   1910,    p.   506,  col.   1,  line  6    from    top, 
for  "  C.jHjjOh^HjO,"    read   "  C,2Hj20,,~2H,0." 

Patents. 

Beetroot  juice  ;   Purification  of .     N.  P.  Owsjannikoff. 

Fr.  Pat.  414,683,  Apr.  9,  1910. 

The  treatment  of  the  diffusion  juice  with  lime  is  effected 
at  a  comparatively  low  temperature  in  order  to  insure 
a  more  complete  purification  ;  the  temperature  may  be, 
say,  40° — 50°  C,  and  in  any  case  lower  than  that  at  which 
albumin  coagulates.  The  saturation  is  carried  out  at  the 
same  temperature  as  the  defecation  ;  when  the  alkalinity 
is  diminished  to  about  01  per  cent.,  the  juice  is  heated  to 
the  temperature  at  which  the  albumin  coagulates  or  a  little 
higher,  in  order  to  facilitate  filtration. — L.  E. 

Kilns  for  the  decarbonising  and  revivifying  of  animal 
charcoal.  M.  Blake  and  R.  H.  Smart,  Greenock.  Eng. 
Pat.  262,  Jan.  5,  1910. 

In  Scotch  kilns  for  the  revivification  of  animal  charcoal 
which  has  been  used  for  sugar  refining,  decarbonising 
chambers,  h,  are  provided  immediately  below  the  "  burn- 


ing "  pipes,  g,  and  above  the  "  cooling  "  pipes,  t.  Air  is 
introduced  into  the  chambers,  h,  through  the  openings,  n, 
in  order  to  burn  off  the  inert  carbon  resulting  from  the 
organic  matter  taken  up  by  the  charcoal.  When  the 
amount  of  inert  carbon  to  be  burned  off  is  high,  the 
valves,  o,  controlling  the  openings,  n,  are  of  the  three-way 
type,  and  arc  connected  with  an  air  pressure  receiver,  so  that 
aii  can  be  introduced  into  the  decarbonising  chambers 
under    atmospheric    or    increased    pressure    as    desired. 

-^1.  W.  H. 
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Malt ;  Laboratory  and  brewhouse  yields  of  extract  from . 

J.  Schmidt.    Z.  ges.  Brauw.,  1910,  33,  381—384,  393— 
395,  405 — 410. 

The  official  "  Congress  "  method  of  estimating  the  amount 
of  extract  obtainable  from  malt  is  well  known  not  to  give 
a  value  a8  high  as  can  be  obtained  in   modern   brewhouse 
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practice.  The  author  gives  figures,  obtained  bj  a  variety 
"i    methods,    which    agree    mora    nearly     with    practical 

lit  B  and   i"  'i m i     MMt   t  hni    1»\    t  In       i  ,  mgrc         mol 
wort   ii  obtained  thai   has  never  been  boiled,  whereas  in 

ill  worts  arc  boiled  before  collect The  methods 

M.il  are  essentially  reproductions  on   the  -in. ill 
of  digestion  (three  mash)  brewer}  working.     II    L.  S. 

hir,rt,i<,  .-    l'h,   prtaenc,   o/  m  malt  extract.      \    .1.  .1. 

Vandevelde.  Biochem.  An-..  1910,  28.  l::i     133. 

\\  aqueous  extract  of  green  mall  wai  added  i"  juoi 
solutions  of  varying  strengths  and  incubated  foi  200  days 
in  presence  "t  tin-  author's  iodoform  and  acetone  mixture 
mtiseptic.  At  the  end  "I  the  incubation  period  the 
optical  activity  and  cupric-reducing  powei  ot  th 
vera  estimated  and  it  was  found  that  sucrose  had  been 
hydrolj  Bed  in  everj  case  in  direct  proportion  to  .the  amount 
original])  present.  The  author  concludes  thai  the 
invertasc  of  malt  extract  has  muoh  loss  hydrolytic  activity 
than  that  of  yeast,  Aspergillus  niger,  or  green  leaves,  and 
it-  presence  can  only  be  demonstrated  bj  verj  protracted 
aseptic  experiments.     R.  I..  S. 

Invtriatf  ;  Destruction  »/  —  by  acids,  alkalis  ,m,l  hot 
water.  C.  S.  Hudson  and  II.  S.  Paine.  U.S.  Dept. 
Vgric,  Bureau  of  Chom.,  Circular  No.  59,  1910. 

Mi  \si  bbhxnts  made  in  tin-  manner  previously  des.  ribed 
(this  J.,  1910,  711)  show  that  as  tin-  temperature  is  raised, 
tlir  rate  of  destruction  "l  invertase  by  acids  an. I  alkalis 
increases  until  finally  at  about  60  C,  distilled  watci  itaeli 
slowly  destroys  invertase  and  hi  ii."i  i '.  the  destruction 
by  water  is  quite  rapid  It  is  concluded  that  the  destruc- 
tion is  caused  by  hydrolysis  of  the  enzyme.  The  increase 
in  the  rate  of  destruction  for  1"  C.  rise  in  temperature,  is 
about  3  1.  a  coefficient  showing  "  how  many  fold  tin-  rate 
increases  for  the  lo  ."  The  presence  <>f  laevnlose  protects 
invertase  from  destruction  bj  acids,  alkali-  and  hot  water. 
The  protective  action  approaches  s  Limiting  value  whit  li  is 
leached  in  solutions  containing  not  far  from  2-7  per  cent. 
of  la'vnlosi .  The  enzyme  is  supposed  to  form  i  com- 
bination with  the  sugar  which  is  more  resistant  to  destruc- 
tion.—E.  F.  A. 

Yeasts;    Tht   power  of  assimilating  various  carbohydrates 
exhibited    '>y    different   .     P.    Lindner    and    Saito. 

Word.  f.   Brau,  1910,  37.  509    -513. 

It  has  been  generally  accepted  us  unquestioned  that 
oarbohydrates  that  arc  fermentable  by  yeasts  can  also 
be  assimilated  by  them.  The  recent  work  of  I.  Hose 
/'  ...  inaug.,  Berlin,  1910)  on  Endomyces  Magnn/rii  pr 
that  this  organism  was  incapable  of  reproduction  in  nutri- 
tive solutions  containing  as  carbohydrate  only  dex 
or  lasvulose,  although  these  were  actively  fermented; 
in  maltose  solution  ii  multiplied  rapidly,  but  produced  no 
fermentation.  This  discover]  has  led  the  authors  to  re- 
open the  question  and  study  the  reproduction  of  many 
yeast-  in  solutions  of  different  carbohydrates.  The 
nutrient  medium  was  tap  water  with  addition  of  0-025 
percent,  of  magnesium  sulphate,  0-5  p.  rcent.  oi  potassium- 
dihydrogeo  phosphate,  0-5  ;hi  cent,  i  f  asparagin,  and  ■">  pel 
cent,  of  eith.-r  dextrose,  levnlose,  sucrose,  maltose, 
lactose,  dextrin,  raffinose  or  arabinose.  The  culture  liquid 
was  inoculated  with  as  -mall  a  quantity  <  I  the  organism 
a-  in. --ihl.  in  order  to  prevent  possible  contamination  of 
the  solution  by  products  of  autolysis.  Over  8  hundred 
yeast-  were  investigated  and  theauth  irs  found  that  maltose 
was  the  most  generally  assimilable  of  the  carboh 
in  isolated  instances  onlj  was  it  indifferent.  Lactose,  on 
the  oontrary,  was  only  assimilable  in  isolated  < 
Dextrin  was  frequently  slightly  assimilable  ;  by  tie-  group 
of  film-forming  yeasts,  torulseand  pink  yea-;-  it  was  readily 
milated.  Sucrose,  which  i-  "very  readily  ferment- 
able ."  played  a  very  secondary  part  in  assimilation,  l*-ing 
less   utilised   than   dextrosi    't    lasvulose   except    by   the 

wild    yeasts.      Raffinose    and    arahinosc    were    only    made 

use  of   in   isolated   cases.     Dextrose  and   larvulose   were 
in  the  majority  if  cases,  only  slightly  assimilable  and 
some    instances    were    incapable    of    supporting    growth. 

t>ome  '.easts  were  able  to  assimilate  one  of  these    -ngars. 


but   not   tie-  i  th.-r.     'I  he  ierobi  I        late 

almc  t      ill     the     sugar-     with     facility,      tine    \> 

ill         111'-         '    \  | td 

i.ii     could   assimilate   none   of    tie 
From  tie   experiments  n  is  seen  that  it   is  typical  ••(  the 

bio     yeasts     to     la-     able     to     OS    llnll.lt.      .  hIm.IisI- 

thej   eaniiot   ferment.     It   i    t  i 

1»   Ii  \  dial,     lo    be   I.  I  ne  ii  I  ii  I,  though  tie-   lop- 
ferne  ntat  ion    bOH  I  ent,   hut    cannot    a-   luiilale. 

dexl  rose  and  I  .  .  uli    -       li    is  pot  ible,  and   in 

oi  ith  other  forms 

ot  nit rogenon  nut i Lmenl  pi  would  be 

ned      i:  1..  8. 

I  iwl  u  ii./  |'ui    .     77.    ,'■  rti  — . 

\    II, n.li  i,  and  R.  V    Y  rris,     Pro<     Royal  Soi  .  1910, 
li.  82.  '.I.".     B4fl 

It  has  been  shown  that  many  species  of  yeast  which  ordinal 
il\   cannot   ferment  galactose,  readily  acquire  that    power 

when   cultivated    in   a    medium   Containing    tin-   sugar.       In 

tin-.-  experiments  pure  oultun  Big  I.  bua-ve 

been  used  and  trained  bj  cultivation  in  yeast  water  to 
which  was  added  20  per  cent,  of  hydrolj      i  and 

0-15  per  cent.  oJ  leconaar]  potassium  hydrogen  phospl 
The  authors  find  this  yeast  can  readilj  be  trained  to  ferment 

galactose    and    tli.it     BUOfa    B     Ii.iiih-iI     veast    yields    a    |Ulei  , 

bj  the  ordinary  method-,  which  is  ■  ,-  fermenting 

[alaotose.  A  fermenting  mixture  of  this  yeast-juice  and 
tose  reacts  wilh  phosphate  in  a  similar  manner 
to  ordinary  yeast- juice  and  glucose.  Tie  phosphate 
is  similarly  converted  into  an  organic  compound  not 
precipitable  by  magnesium  citrate  mixture  'tin-  J., 
1909,  11122).     The  fermentation,  of  galactose  bj 

1      i    also  iccelerated  by  the  addition  of  small  quantities 
of  sodium  ai  -  aate.     It.  1..  S. 

Ifoste   yeast.     G.   Giat    Allgem.    Z.    Ftierbrau.,   I'.ini.  38, 

372—374,  385— 388. 
Si  i  t  ttn.rois   brewery  yeast    is   but    rarely   utilised   and 

quantities  of  potentially  valuable  food  mateiial  are 
annually  wasted  in  this  form,  yeast  has  been  proved  to 
in  ,i  suitable  food  adjunct  for  cat  tie  when  given  in  quantities 
of  1  kilo,  per  100  kilos,  of  live  weight.  Cakes  of  eompn 
yeast  and  s|i.-nt  hop-  are  readily  eaten  by  cattle  and  should 
provide  a  oheap  foodstuff  of  general  utility.     The  writer 

develops  ■  scheme  ft  t  the  preparati I  such  a  food  and 

-hows  that  the  cost  of  preparation  is  fir  from  being  pro- 
hibitive. The  waste  yeast  is  first  >■  lined  and 
pressed   to   remove   the  excess  of  moisture;    i'    is  then 

olys.d    by    addition   of    1 — 2   per  cent,   of  common 
-ili  and  dried.     The  compressed  cakes ol  pen) 

hops  have  the  following  percentage  composition: — 
water.  10:  proteins,  55;  non-nitrogenous  extractives 
and  cellulose,  21-2:  ash,  7-8;  ami  fat,  3  per  cent.,  and 
should  In-  worth  M.  12  per  zentner  ills.  lOd.  per  cwt.) 
or  more  than  dried  brewi  rs'  grains.      1'.  I..  S. 

Protein    ;■•  hi    bottled   beer.     7     g  -     Brauw., 

in  lo.  33.  384    386,  395— too. 

\  -Kim--  of  28  beers  of  Bavarian  and  Bohei  ian  types 
both  carbonated  and  "  Krausened,"  has  been  studied 
exhaustively.  It  was  found  that  pasteurisation  tended  to 
hasten  the  formation  of  a  protein  precipitate.  During 
urisation  the  pressure  within  the  bottle  rises  to  aliout 
md  it  i-  stated  thai  when  this  pressure 
was  not  allowed  to  acoumul ati .  the  protein  precipitate  did 
not  form.  It  is  concluded  that  tin-  precipitation  is  a  purely 
physical  phenomenon  and  quite  independent  of  the 
chemical  coni|K.-i'i,  n  of  the  beer.      I:.  I..  5. 

.,  /  {or  0„  detection  of 

.     F.  Shatter.     Chem.-Zeit.,  1910,  34,  1040.     !See 

this  .1..    IIUO.   .',s| 

It   i-   found    that    'his    met1  •■   of 

wtucthvlfnrlin    \     and      h   '     the    preliminary     prc- 

i. An  with  casein  and  lead  acetate  i-  not  neeessurj 

in   all   coses,   this   procedun  •ahh    by    dis- 

ion  with  hydrochloric  acid  of  I5p  i  sntration. 

1.2 
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The  hydnxv  methylfurfural  MO  be  detected  in  the  dis- 
tlllir  rcinol  may  be  used  instead  of  diphenvl- 

amino.  Oniii.  i.  after  addition  of  hydrooblorio  acid. 
gives  on  warming  a  brae  eolour  with  furfural  and  a  yellow 
colour  with  livdroxymethyhurt'ural.  or  precipitates  of 
corresponding  colours.  The  method  has  no  practical 
value,  however,  in  'lie  analysis  of  wines,  since  the  reaction 
is  obtained  with  pure,  natural  wines  as  well  as  with  ex- 
d  grape-juice  itself.-  L.  E. 

!   oil;     Determination    of   in    distilled   Ujuors. 

H.  F.  Bassett.  .!.  Iml.  Eng.  (.'hem..  1910,  2.  389—390. 
The  following  modification  of  SaveUe's  method  for  deter- 
mining fusel  oil  is  n  oommended  :  25  c.c.  of  tin  sample  are 
heated  on  the  water-bath  under  a  reflux  condenser  foi 
1  hour  with  5  c.c.  .VI  alkali  hydroxide  ;  2o  c.c.  are  then 
distilled  over.  5  c.c.  ided  I     the  residue  and  an 

additional  5  c.c  distilled.  The  distillate,  after  addition  of 
0-2  tnn.  of  m-phenylenecUamine  hydrochloride,  is  boiled 
under  a  retlux  condenser  for  I  hour  to  remove  aldehydes, 
and  then  re-distilled.  25  c.c.  arc  collected,  then  5  c.o.  of 
water  are  added  to  the  residue,  and  another  5  e.e.  dis- 
tilled over,  bringing  the  distillate  to  the  original  volume. 
An  equal  v  iron  titrated  sulphuric  acid  is  si  iwly 

addi  <  islillate,  the  mixture  heated  nearly  to  boiling. 

and  whilst  hot,  5 — 10  drops  of  a  1  :  1000  furfural  solution 
are  added.  The  pink  or  red  coloration  formed  in  the  pre- 
sence of  higher  alcohols  is  compared  with  that  given  by 
a  standard  solution  of  amyl  alcohol  similarly  treated.  Less 
than  0-01  per  cent,  of  fusel  oil  can  thus  be  determined  and 
1  part  in  20,000  detected.— A.  Sbld. 

Elhyl  alcohol;     Distinguishing  from    methyl    alcohol. 

F.  Klein.     .).  lnd.  Eng.  Chem.,  1910,  2,  389. 

To  a  few  c.c.  of  the  alcohol  (after  distillation,  if  not  con- 
centrated) 1 — 2  drops  of  selenie  acid  and  a  trace  of  a 
silver  halogen  salt  (preferably  the  bromide)  are  added. 
A  white  amorphous  precipitate  is  obtained  with  ethyl 
alcohol.  With  methyl  alcohol  either  no  precipitate  or  a 
crystalline  precipitate,  with  a  clear  liquid,  is  obtained. 
The  reaction  is  applicable  to  esters. — A.  Sbld. 

Fermentation  o/  honey.     Nussbaumer.     See  XVII. 

Test  lor  caramel  [in  flavouring  extracts,  etc.]     Lichthardt. 
See  XX. 

Use  oj  sill:  peptone  in  Ike  detection  oj  peplolylic  enzyme*. 
Abderhalden  and  Steinbeck.     See  XXIII. 

Patents. 

Mali  liquors,  and  process  of  'producing  same.     E.  S.  Spencer, 
London.     Eng.  Pat.  4956,  Feb.  28,  1910. 

LACTOSE  or  whey  powder  is  melted  with  another  more 
soluble  carbohydrate,  such  as  cane  or  grape  sugar,  in 
proportions  varying  from  25 — 75  per  cent,  of  the  lactose  to 
75 — 25  per  cent,  of  the  more  soluble  carbohydrate.  The 
ingredients  are  mixed  in  B  boiling  pan  "and  heat  applied 
until  the  lactose  is  dissolved  with  the  carbohydrate,  the 
mixture  being  boiled";  preferably  the  heat  is  continued 
to  the  candying  or  caramelising  point  as  the  resulting 
product  is  more  readily  soluble  in  the  later  brewing 
processes  in  which  it  i-  used.  Such  a  product  is  applied  in 
the  manufacture  of  beer  in  proportions  of  5 — 30  per  cent, 
of  the  solid  extract  in  the  beer. — R.  L.  S. 

Malt   grist  ;    Process  and  apparatus  for  producing  . 

\V.   Reinhardt,  Bochum,  Germany.      Kng.   Pat.   13,108, 
May  30,  1910.     Under  Int.  Cony.;  May  29,  1909. 

This  process  for  the  production  of  malt  grist  for  brewery 
mashing  is  characterised  by  the  feature  that  the  fine 
meal  is  sifted  out  and  removed  after  the  first  and  second 
milling,  whilst  the  grist  is  subjected  to  three  consecutive 
millings  and  the  husks  only  to  two,  being  separated  from 
the  grist  after  the  second  pair  of  rolls.  A  mill  with  three 
or  more  pairs  of  rolls  and  suitable  sifting  and  guiding 
devices  to  secure  these  separations  is  claimed. — R.  L.  S. 


Malting ;     Process   of   and   apparatus   therefor.     H. 

Dufour.     Fr.  Pat.  414.2S3,  March  4,  1910. 

The  steeped  and  washed  grain  is  placed  on  a  floor,  prefer- 
ably made  of  marble,  at  a  known  temperature.  The  tem- 
perature of  the  floor  is  regulated  by  a  current  of  water 
(heating  or  cooling)  beneath  the  floor.  The  latter  may  be 
supported  on  a  lower  floor  by  a  series  of  partitions,  so 
constructed  that  the  current  of  water  flows  through  a 
series  of  parallel  channels  formed  by  the  partitions,  and  in 
opposite  directions  through  successive  channels.  The 
water  then  passes  to  a  vat  in  which  the  grain  is  steeped 
and  washed  prior  to  malting. — L.  E. 

Beetroot ;  Process  for  obtaining  from  tin  a  dry,  purified 

product  of  good  keeping  properties  and  friability,  -/ 
i  specially  for  the  manufacture  of  beer,  alcohol;  and  for  a 
food  in  the  form  of  bread,  etc.     L.  Dautrebandc.     Fr.  Pat. 
414,329,  March  25.   1910. 

The  washed  roots  are  drained  from  adhering  water,  and 
then  suddenly  subjected  to  the  action  of  a  strong  current 
of  hot  air,  the  temperature  of  the  latter  being  such  that  the 
rinds  of  the  roots  are  inflated,  crisped,  and  partly  detached 
from  the  interior  fleshy  portions.  'The  material  is  then 
passed  through  a  slicing  machine  ;  the  cossettes  obtained 
are  dried  slowly  at  a  temperature  rising  progressively 
from  50°  to  110°  C.  The  temperature  is  then  raised  to 
130°— 160°  0.  The  material  is  then  cooled  suddenly  ;  this 
last  operation  completes  the  detachment  of  the  portions 
of  rind  from  the  interior  parts  of  the  root ;  it  also  renders 
the  product  much  denser  and  thus  imparts  to  it  the  pro- 
perties of  keeping  indefinitely  and  of  perfect  friability. 
The  portions  of  rind  are  removed  from  the  product  by  a 
sorting  process,  and  may  be  worked  up  for  potash,  cellulose, 
etc.— L.  E. 

Musts  ;  Device  for  the  automatic  removal  of  residues  in 
vacuum-  and  boiling    apparatus,  and   in  particular,   in 

apparatus    for  distilling  .      R.    Hubner.    Fr.    Pat. 

414,715,  April  11,    1910.     Under   Int.   Conv.,  June  23. 
1909. 

The  apparatus  includes  a  three-way  device  which  permits 
of  communication  between  a  pipe  for  compressed  steam  and 
a  pressure  vessel,  or  between  the  latter  and  the  boiling 
vessel  (e.g.,  the  lower  part  of  a  distilling  column).  When 
the  steam  pipe  is  closed  with  relation  to  the  pipes  leading 
to  the  pressure-  and  boiling  vessels,  the  must  passes  from 
the  boiling  vessel  through  a  valved  pipe  to  the  pressure 
vessel.  The  latter  contains  a  float  connected  with  a  system 
of  levers  and  springs  in  such  a  manner  that  hen  the  liquid 
in  the  pressure  vessel  rises  to  a  certain  height,  a  valve  in 
the  three-way  device  is  operated  so  as  to  shut  off  communi- 
cation between  the  pipes  leading  to  the  pressure-  and 
boiling  vessels  respectively,  and  to  make  communication 
between  the  former  pipe  and  the  steam  pipe.  The  steam 
then  forces  the  must  from  the  pressure  vessel,  through  a 
valved  pipe,  into  a  back  :  the  float  descends  with  the  level 
of  the  liquid,  and,  through  the  agency  of  the  levers  and 
springs,  re-establishes  communication  between  the  pressurc- 
and  boiling  vessels,  whereby  the  steam  in  the  pressure  vessel 
is  enabled  to  escape  into  the  boiling  vessel. — L.  E. 

Musts  ;    Apparatus  for  desul  phiting  and  concentrating . 

G.  M.  •!.  Cloppet.     Fr.  Pat.  414,849,  April  15,   1910. 

The  must  falls  from  a  distributing  trough  in  a  thin  stream 
over  the  surface  of  a  series  of  horizontal  tubes  which  are 
heated  by  steam.  The  hot.  desulphited,  or  concentrated 
must  is  then  cooled  by  contact  with  a  serpentine  tube 
through  which  the  liquid  to  be  treated  is  passed. — L.  E. 

Mall  drums.  Berliner  A.-G.  f.  Eisengiesserei  u.  Maschinen- 
fabr.,  Charlottenburg,  Germany.  Eng.  Pat.  28,561, 
Dec.  7,  1909.     Under  Int.   Conv.,  Dec.  8,   1908. 

See  Fr.  Pat.  409,923  of  1909  ;  this  J.,  1910,  836.— T.  F.  B. 


Fertilisers    from    distillery    vinasses.     Fr.     Pat.    414,517. 
See  XVI. 
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XIXa.     FOODS. 

Mitt-  ;    CalaUut    in  and  l>"    imi 

hi  '<!■  control  of  milk  supplier.     A.  Faitelowitz.     Milohw. 
fontr.,    run. 

Tin:  results  are  i rdod  oi  an  investigation  undertaken 

with  the  object   ol    i    erl  linini    1 1 liti  i  ning 

the  ii<  1 1 \  ity  of  i  milk  and  also  «  bethei  if  is  po 

Bible,  f i  < -in  the  activity  of  the  en  ny  opinion 

i  he  Freshness  ol  milk.     The  decompo  i; 
peroxide  bj  the  enzyme  is  a  monomol  when 

the  ensyme  ia  present   in  excess  and  the  peroxide 
present  in  too  entration  :  the  determination  i>f 

the  oatalase  i-  best  carried  out  by  determining  the  velocity 

miii.  I\,  from  the  formula  : —  A'-=—  log.   I  1,  in 

which  /   ia  the   time,  a  the  number  oxygen  in 

ihr  hydrogen   peroxide  used,  and  x  the  numbei   of  c.i 
of  ox}  'i  I'll.   Iii  the  case  "f  fresh,  un-neutralised  milk 

the  value  of  this  expression  varies  from  0-0025  to  0-0055  : 

when   the   milk   is   kepi    at     tli -dinar)    I   mpei 

the  activity  of  the  remains  con  ibout 

24  hours  and  then  increases  ;  at  a  temperature  of  0  >  the 
activity  shows  no  increase  until  after  the  lapsi  oi  from 
:!  to  t  days,  but  at  blood-heat,  the  activity  in 
the  end  of  6  hours.  The  addition  ol  chloroform 
not  influence  the  activity  <>f  the  catalase  already 
present  in  fresh  milk  or  t li  -  increased  aetivity  of 
the  oatalase  in  old  milk.  Chloroform,  however,  in 
the  proportion  oi  2  :  100  prevents  the  formation  of 
fresh  catalase,  and  the  addition  of  this  proportion 
of  chloroform  to  a  milk  at  the  time  of  milking  allows 
the  iresenl     at    such   time   to   be   determined. 

One  is  therefore  enabled,  by  adding  chloroform  to  the  milk 
immediately  after  u  ha-  been  obtained  from  the  cow,  to 
judge  of  the  state  of  health  of  the  <•  iw,  as  far  as 
the  udder  is  concerned.  One  is  al-io  enabled,  with  the 
aid  of  the  test  for  catalase.  to  control  the  statements  of 
purveyors  of  milk,  as  regards  time  of  milking,  manner  of 
keeping  the  milk  (cooling  by  means  of  ice.  or  at  the 
ordinary  temperature).  As  soon  as  the  milk  of  a  oow 
shews  an  activity  of  K  —001.  then  it  must  be  conside  i  I 
as  Buspicious,  and  may  either  originate  from  siaknessof  tin- 
cows,  or  may  be  due  to  the  fact  that  the  milk  is  no  longer 
fresh.  Formaldehyde  inhibits  the  action  of  catalase  but  the 
interference  is  not  proportional  to  the  concentration;  the 
influenoe  ol  formaldehyde  is  the  greater  if  it  be  added  to 
the  hydrogen  peroxide  and  the  milk  then  treated  with  the 
mixture.  Potassium  cyanide  and  thiocyanate  have  an 
influence  analogous  to  thai  of  formaldehyde.  I 
and  acetic  acids  also  inhibit  the  catalytic  action  of  the  en- 
zyme temporarily ;  when  the  milk  is  neutralised,  the 
activity  is  restored.  The  aridity  of  fresh  mill,  interferes 
with  the  activity  of  the  catalase,  the  activity  being  appi 
mately  doubled  when  the  milk  is  neutralised  ;  in  the 
of  old  milk,  only  a  fractional  part  of  the  cat  ilytic  activity 
is  inhibited  by  the  acidity,  and.  conse  mently,  neutralisa- 
tion dors  not  increase  the  activity  to  anj  gre  -  extent. 
Curdled  milk  shows  but  little  catalytic  activity,  but  does 
-ii  when  neutralised  :  the  curdling  process  does  not  appear 
to  injure  the  enzyme  permanently.  The  addition  of 
alkali  beyond  the  neutral  point  destroys  the  catalase. 
The  maximum  catalytic  action  is  observed  when  milk  is 

Curdled  and   then    neutralised,    but    milk    which    has    I D 

inoculated  with  lactic  acid  bacteria  and  allowed  to  curdle 
at  blood  heat,  exhibit-  less  catalytic  activity  after  neutral- 
isation than  does  milk  which  has  been  allowed  to  curdle 

spontaneously  at    th dinary  temperature.      Whilst    the 

greater  quantity  of  ensyme  i-  found  in  the  curd,  that 
remaining  in  the  scrum  eventually,  but  slowly,  attains 
a  high  degree  of  activity,  and  the  scrum  from  boiled  milk 
increases  in  catalytic  aetivity  still  more  rapidly.  The 
dry  solids  of  the  serum  arc  very  rich  in  catalase. — VV.  1"  8. 

Kyi  albumin  .    Bthaviour  of  commercial with  hydriodic 

acid.     T.  W'cyl.     Z.  physiol.  Chem.,  1010.  68.  23ft— 242. 

Bv  the  action  of  hydriodic  acid  (sp.   gr.    1-50)  at   78 
upon  egg  albumin  there  is  produced,  in  addition  to  soluble 
products,  a  protein  containing  iodine.      This  body,  termed 


c  ,        bf  uned   iii  the  loi  in  of  its  by  1 1  "i"' 1 1' I.  . 

which  i-    -bible  in  99  i»-i  'em    aloohol  and  En  acetone, 
I  i  \y     .  a  ii. ii-  d  fi-nii  n-  alcoholic  solution  bj   thi 

addit ■■  other  or  ethyl  acetate,  or  it    ma  .    be 

i|    rl  mil      In  potassium  acetati       I  i iuble 

■  '.I.  ii  i 

pn  cipitut  ilkaline    olul  ion    bj  in  of 

.III     11  :  I  ' 

in   strong   acetic   acid.     From   ite    solution   in   the   1 

i   it   is  precipitated   bj    potassium  ferrocyanide.     It 
not  give  the  biuret  reaction,  da  tin  carbo- 

hydrate  groups,   and   no   longei    gives  the  lead  sulphide 
i. Hon-  obtained  by  different  methods 
were  found  to  -  what   in  composition  and 

lodalbo-r  A  and  iodalbose  B,  I  i 
ning  .'■:'  to  •"'•:!  and  i  be  latter  3  I  dine, 

re    not     identical    with    Hofi 
ii  id  ill'umiii.  w  hii  b  i  ontain  -   Ii  17*9  per  1 1 

and  more  iodine  (8-9  per  cent.).     On  introducing 
ol  di\   ammonia  into  then  alcoholic  solution  there  is  an 
immediate   precipitation   "t   a   body   which     till  contains 
\s   tbi-   contains  mal 

boas  it  is  termed  apoiodalbosi .     Ithasallthecharaci 
of  protein-,  ami  the  iodine  (3-1  to  ■'<  i 
present  in  a  state  oi  firm  combination,  since  n  cannot  be 
detected  until  after  the  substan  en  heated  tor  a 

-hmt    i  iinr   H  nli  -I  i>"  act  ion  of 

zinc   dust    upon   an   alcoholic   soluti t    iodalbose   the 

in.: i   I.,   eliminated,  and   • 
i>  obtained.     Tin-  differs  from  iodalbose  and  apoiodall 

luble  in  26  per  cent  id.     When 

allowed  to                   ome  hours  in  contact  with  a  solution 
(al i    20  i»  i    ' '  nt.     it    i-  di  com- 
posed,  with  the  liberation  oi  a  rolatili    base,  the  odour  of 
whioh    recalls  that   of    imp  Bedalbose  has  a 

composition    -unilar  to  that   of  its   parent   substance,   i 
albumin,    from    which,    however,  it  differs  in  containing 
1    pet    cent.   Irs-  nitrogen.     Its  reactions  are  also 
different.     Thus,  it  is  not  coagulable,  and  dors  not  yield  the 
products  of  reduction  formed  in  the  hydrolysis  of  albumin. 

C.  A.M. 

Analysis  of  .     A  Beythien  and  P.  Simmioh. 

Z.  Onters.  Nahr.  Genosam.,  1910,  20.  241—272. 
In  the  analysis  of  jams  it  is  recommended  that  the  following 
data  be  determined:  Insoluble  matter,  sp.  gr.  of  the 
-,, luble  matter-  in  a  10  per  cent,  solution  of  the  sample, 
water,  sp.  gr.  and  polarisation  of  the  inverted  solution. 
total  sugars,  sugai  free  extractives,  "starch  syrup,'' 
total  acidity,  pectinous  matter-,  nitrogen,  ash.  alkalinity 
of  ash.   pi  id.  and  tannin,  and  tests  should   lx- 

applied   to   detect    thl  and   agar-agar. 

Numerous  analyses  of  jam-  prepared   will 
weight  '■!  sugar  and  various  fruit  n  for  the  sake  of 

compari  on.      \  the  determination   of   "starch 

syrup,"   th  '  he   result    ol   an    i  xtended    in- 

vestigation, find  that  the    ,  rted 

if  Germai  rap  "   approximate*    very 

the  value  given  by  Juckenack,  namely,  -  134-1    . 
The  i  »  in  different  fruit-  i 

to  a  not  inconsiderable  extent  and  the  specific  rotation  of 
the  total  fruit    -  t   always  that  of  in-. 

however,  the  variation  docs  not  have  an  appreci- 
able effect  on  the  specific  rotation  of  the  inverted  - 
I    of  the  jam.     It  i-  almost  impossible  to  ascertain  whether 

Lusted  pulp  (i.e.,  fruit  which  ha-  been  pressed  and  the 
joice  used  for  other  purposes)  has  been  used  in  the  prepara- 
tion of  jam:  determinations  of  the  "crude  fibre"  and 
insoluble  matters  are  of  little  use  a-  the  quantities  vary 

iderably  in  genuine  jams  — W.  P.  S. 

Caffeine,     Determination   of  m    roasted  coti 

Virchow.     Chem.-Zeit.,     1910,    34.    1037-    1038. 

Tiik  following  method  is  stated  to  give  .  oncordant  I 
A  mixture  of  ]o  grm-.  of  the  finely  ground  coffee,  2-5grms. 
i.f  magnesium  oxide  and  10  grins,  of  water  i-  allowed  to 
stand  for  2  hours,  and  is  then  shaken  with  three  portions. 
of  100  c.c  each,  of  chloroform  in  sui  cession,  each  shaking 
-ntinned  for  1  minute.      The  extract  is  treated  with 
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Cl.  XIX  b— WATER   PURIFICATION;  SANITATION. 


[Oct.  31,  1910. 


1  inn  "f  paraffin  wax  (cp.  Lendrich  and  Nottbohm, 
this  J.,  1809,  379).  and  distilled,  the  last  part  of  the 
chloroform  being  expelled  from  the  still  heated  residue 
with  a  small  hand  bellows  :  2T>  cc  oi  hot  water  are  added 
to  the  distilling  flask,  which  remains  in  the  hot  watei 
bath    |70       Mi  asionally    shaken   until   tin- 

mixture  of  wax  and  fat  is  melted.  Tin-  solution  is  thin 
poured  into  a  beaker,  tin'  extraction  of  the  Hask-ooiuent  - 
with  hot  water  being  repeated  three  times.  The  contents 
of  the  beaker  are  heated  and  stirred  until  the  fat  and  wax 
have  melted  to  a  clear  liquid,  then  cooled  and  tiltcred.  the 
filtrate  being  evaporated  and  the  residue  (crude  caffeine) 
weighed.  To  purify  the  caffeine,  the  residue  is  warmed 
and  rinsed  with  water  into  a  porcelain  dish,  the  solution 
being  strongly  concentrated  on  a  fairly  hot  water  hath, 
with  careful  stirring,  then  treated  with  finely  powdered 
magnesia  in  small  portions,  and  evaporated  to  dryness. 
The  residue  is  powdered  as  finely  as  possible  and  extracted 
three  times  with  chloroform.  The  extract  is  decanted 
through  a  small  filter  into  a  weighed  riask  .  the  solvent 
and  washings  are  distilled  otf.  and  the  residue  (practically 
pure  caffeine)  is  weighed.  The  nitrogen-content  of  the 
residue  is  then  determined. — 1..  E. 

Indian  industrial  vegetaUi  products.  1).  Hooper.  Annual 
Report.  Indian  .Museum.  Industrial  Section.  1909 — 1910, 
31—34. 

Myrobalan  seeds  and  kernels  : — Samples  of  these  had  the 
following  percentage  composition  : — 


it          ~ 
S1          * 

hi 

— 

Fibre. 

< 

Kernels 

11-4        3-40 
9-15     35-76 

2-81 
30-18 

31-84 
16-76 

49-00 
2-00 

1-55 
6-15 

0-45 

4-83 

0-29 
1-63 

Yanguiera  spinosa  : — The  fruit  of  this  tree,  known  as 
maina  in  Assam,  is  reputed  to  have  medicinal  properties 
and  to  be  toxic  if  taken  in  quantity.  Samples  were  found 
i"  contain  sugar,  num  anil  a  small  quantity  of  tannin,  but 
no  cyanogenetic  glucoside  or  alkaloid  was  found.  The 
dried  seeds  yielded  on  extraction  with  ether  14"01  per  cent, 
of  a  semi-drying  oil.  with  an  iodine  value  of  115-07. 

Morhnl  resin: — A  sample  of  this  resin  derived  from 
Yiiiinilancecefolia.  Blume,  which  grows  in  Eastern  Himalaya, 
Assam,  E.  Bengal,  ami  Burma,  was  a  light  brown  brittle 
substance.  It  was  completely  soluble  in  turpentine  oil; 
and  dissolved  to  the  extent  of  4S  per  cent,  in  alcohol  and 
84  per  cent,  in  ether.  Its  acid  value  was  1.1-4  and  its 
iodine  value-.  69-3.  The  n  in  does  nut  appear  to  he 
produced  in  large  quantities. 

/■.■!m,, i  galls:-  Samples  of  leaf  galls  of  Pistacia  mutica 
Fisch.  et  Mey.,  var.  cabulicn,  which  are  used  in  Baluchistan 
for  dyeing,  wen-  separated  from  the  leaves  and  separately 
examined.  The  following  percentage  results  were  ob- 
tained : — 


V         ^        -         _■ 

ill  1=3 


1 
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Leaves 


-  '■  ~ 

--■■■       7-40     12-85     18-88     -7-09       9-1.8      9-50     7-95 
fl-85     10-57     15-in     21-S4     23- H        5-50      1(1-32      6-55 


The  increase  in  tannin  produced  l,\  the  gall  insect  i>  teas 
than  wa-  to  h.  expected  from  the  composition  of  galls 
from  othei  i   Pistacia. — C.  A.  M. 

Mangam  ■■  .    /<  ,.  ,„  /,JOds. 

Dumitrescou    and     E.    Nicolau.     Ann.     Falsif       1910 
3,  370     372. 

An  aqueous   solution  of  the  ash  of  the  substance  to  be 

'ii   pn\  iousl}   dissolved  in 

i'l   and   the   solution   evaporated    to   dryness,   is 

ted  with  its  own  volume  of  a   W  pet  cent     olution  of 

ammonium  persulphate  and  1  drop  of  a  2  pel  cent,  solution 


of  cobalt  nitrate.  The  mixture  is  then  boiled  and  a 
pink  coloration  is  obtained  if  only  a  trace  of  manganese 
be  present.  By  the  use  of  this  method  the  authors  have 
detected  the  presence  of  manganese  in  numerous  animal 
and  vegetable  substances,  namely,  in  muscular  tissue,  the 
heart,  liver,  bile.  etc..  and  in  peas,  beans,  lentils,  cereal 
grains,  plums,  eggs,  milk  and  wine. — YV.  P.  S. 

Patents. 

Solublt  protein  or  albumin  ami  a  process  for  the  production 
nl   tin    same   from    mini   fibr'    or   other    insolubli 
matter.     S.     A.     Vasey,     Bromley,     Kent.     Eng.     Pat. 
20,766,  Sept.  10,  1909. 

AmiCT  0-5  lb.  of  dry  powdered  meat  fibre,  or  2  lb.  of  fresh 
meat,  is  boiled  with  about  2  galls,  of  0-25  per  cent,  sodium 
or  potassium  hydroxide  solution.  The  turbid  liquid  is 
then  saturated  with  slaked  lime,  strontia,  or  a  calcium 
salt,  again  boiled,  and  filtered.  The  filtrate  is  now  treated 
with  carbon  dioxide  or  ammonium  carbonate,  and.  after 
the  removal  of  the  insoluble  carbonates,  the  solution  is 
mixed  with  phosphoric  acid  or  soluble  calcium  phosphate, 
and  the  mixture  is  boiled.  The  amount  of  phosphoric 
acid  added  should  he  approximately  equivalent  to  one- 
fourth  of  the  weight  of  the  alkali  used  originally.  The 
liquid  is  again  filtered,  and  the  filtrate,  containing  prac- 
tically the  whole  of  the  original  protein  in  solution,  may 
lie  evaporated  to  dryness,  and  the  residue  ground  to  a 
powdeT.     The  latter  is  readily  soluble   in  cold   water. 

— \V.  P.  S. 

Milk  ;  Method  of  treating  .  S.  R.  Kennedy,  Phila- 
delphia. Pa.  U.S.  Pats.  970,718  and  970,719.  Sept.  20. 
1910. 

The  milk  is  evaporated  and  cooled  so  as  to  crystallise 
the  milk-sugar  and  salts,  and  is  then  agitated  to  reduce 
the  viscosity.  Finally,  the  sugar  and  the  salts  are  separated 
by  filtration,  and  the  liquid  portion  is  evaporated  to 
dryness. — A.  T.  L. 

Cocoa -poirdi  r  :    Method  of  manufacturing  .     F.  E.  F. 

Neumann,     Wandsbek,     Germany.     Eng.     Pat.     754,. 
Jan.    11,   1910.      Under   Int.   Conv.,  March   15,   1909. 

See  Fr.  Pat.  41 1,208  of  1909  ;  this  J.,  1910,  973— T.  B.  B. 

Flour ;    Process  for   making  .     C.    Herendeen.     Fr. 

Pat.   414.12li.   March  26,   1910. 

She  Eng.  Pat.  1444  of  1909  ;    this  J.,  1910,  293.— T.  F.  B. 

Dry  purified  product  from  beetroot,  of  good  keeping  properties 
and  friability,  destined  for  the  manufacture  of  bur  and 
alcohol,  and  for  a  food.     Fr.  Pat.  414,329.      See  XVIII. 


XIXb.— WATER  PURIFICATION;  SANITATION. 

Dust  from  la r red  road*  ;    Action  of  on  the  eyes.     H. 

True  and  C.  Fleig.     Comptes  rend.,   1910,   151.  593— 

596. 
It  has  frequently  been  observed  that  the  dust  from 
tarred  roads  has  appeared  to  be  more  irritating  to  the 
eyes  than  the  dust  from  untarred  roads,  and  an  investiga- 
tion of  this  point  was  made  by  means  of  experiments  on 
animals.  It  was  found  that  dust  from  untarred  roads  had 
only  the  slightest  effect  when  sprinkled  on  the  eye,  and 
that  dust  from  old  tarred  roads  from  which  the  coating 
id  more  or  less  disappeared  gave  effects  little  different. 
I  hist  from  old  tarred  Toads  with,  a  well  preserved  surface 
Wrought  about  conjunctivitis  and  other  lesions,  while 
dust  artificially  produced  from  such  roads  gave  still  more 
3i  inr  effects.  Artificial  mixtures  of  powdered  stone 
and  tar  gave  results  corresponding  lo  the  proportion  of  tar 
therein.  This  noxious  effect  of  the  dust  from  tarred 
roads  is  due  primarily  to  the  chemical  action  of  the  con- 
stituents  of  the  tar  upon  the  mucous  membrane  of  the 
eyi        secondarily  to   the  mechanical   irritation   produced 
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l*\  the  < 1 1 1 — t  ;  and  thirdly  to  the  norm-  present,  it  wan 
noticed  that  tho  dust  from  tarred  roads  contained  fewei 
genna  than  thai  from  antarred  roads,  The  authors 
consider  that  these  experiments  do  not  constitute 
argument  againsl  the  tarring  of  roads,  which,  when  well 
■  I diminishes  the  chan f  injury  to  tho  eyes       i    II   J, 

I' u  l 

oxychloridt    in   poit  \ded  for  lit,    treatment 

i/ptogamit  disease!  0/  plants  ,     Pirj  "/ . 

■  i  \  Cousin  and  \  Buisine.  Fr.  Pal  114,344,  June  16, 
I90fl 

Cupbous  oiyohloride,  obtained  eiectrolyticalk  as  a 
paste,  1-  dried,  without  heating,  by  adding  certain  anhy- 
drous metallic  salt-  or  organic  products,  capable  of  being 
hydrated  at  the  expense  <■!  the  water  present,  luch,  for 
instance,  as  anhydrous  Bodium  carbonate  or  sulphate, 
dried  Btaroh,  etc  In  this  way.  important  propertii 
tin   moist  product  are  retained.-    9.  Sodn. 

Purifying    liquids    In/    electricity ;     Apparatus    lor    . 

H.  B.  Hartman,  Pittsburg,  U.8.A.  Eng,  Pat  1489, 
Jnn.    19,   HMO. 

1    S    Pats    961,311   and   951,313  of   1910;    this  J., 
1910,  ..14.— T.  K  B. 

Using  agent .    Production  0/  <i  ,  and  apparatus  /or 

sterilising  and  cleaning  beer  or  wine  casks  ""</  outer 
receptacles.  A.  E.  Sherman  and  1..  ('.  Lutyens.  Fr. 
Pat  411.024.  March  25,  1910.  Dnder  Int.  Conv., 
March  27.  1909. 

Si  1   Eng.  Pat.  7419  uf  1909  i   this  J.,  1910,  510.— T.  F.  B. 


XX.— ORGANIC   PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Morphia,    in  opium  and  in  opium   preparations;   Deter- 
mination of .    1..  Debourdeaux     Bull.  Soi  Phann 

■ool.,  1910,  17,  382—38.K  Chem,  Zentr.,  1910,  2, 
1097. 
About  10  per  cent  of  the  morphine  in  opium  is  present 
in  a  form  insoluble  in  water  and  alcohol,  becoming  soluble 
only  on  addition  of  slaked  lime.  Different  methods  for 
the  determination  of  morphine  are  hence  required  in  the 
case  of  preparations  containing  respectively  opium  itself 
or  nn  aqueous  nr  alcoholic  extract  uf  opium.  In  the 
former  ease  extraction  must  be  effected  with  water  in 
presence  of  slaked  lime,  whilst  in  the  latter  ease  water 
alone  is  sufficient. — A.  S. 

Cocaine    and    strychnine,    and    atropine    and    strychnine; 

Separation   and  determination   of  .     H.    C.    Fuller. 

J.  End.  Eng.  them..  1910,  2.  378—379. 

Tut:  author's  mi  tbod  of  separating cooaino  and  strychnine 

is  based  on  the  fact  that  1 .1  bases  are  readily  hydrolyaed 

by  acids  and  alcoholic  potassium  hydroxide  (compare 
Qarsed,  this  J.,  1903,  1370)  whilst  the  Nvz  vomica  alkaloids 
arc  not  affected.  The  mixed  alkaloids  are  dissolved  in 
A  .".  alcohi  !i'  potassium  hydroxide,  using  16  0.0.  for  each 
decieram  of  ccoaine  supposed  to  he  present  :  the  solution 
is  heated  on  a  steam  bath  for  an  hour  in  a  digestion  rlask, 
and  the  contents  of  the  Hask  are  then  evaporated  till 
nearly  all  the  alcohol  is  driven  otf.  The  residue  is  extracted 
three  times  with  chloroform,  and  the  combined  chloroform 
extracts  are  shaken  three  times  with  Id  c.c.  of  dilute 
sulphuric  acid.  The  acid  liquids  are  united,  an  exce 
ammonia  added,  and  the  liquid  shaken  three  limes  with 
chloroform.  The  chloroform  extracts  arc  collected 
and  alter  washing  with  water,  are  filtered  throug 
into  a  tared  dish  .rid  the  solvent  evaporated.  The  dried 
residue  consists  of  strychnine  'and  any  brucine  which 
may  have  been  present  in  the  alkaloidal  rrixture).  The 
same  procedure  can  be  employed  to  separate  atropine 
from  the  Nvx  iximica  liases,  the  tropcines  being  readily 
hvdrolvsed. — A.  Snr.o. 


Alkaloids        Hew     reagent     [sodium  I'"  • 

V.  Klein.    .1.  lnd.  Eng   Chem  .  1910,  2. 
Aii  odium  nil  ofb    i     "!  \.  \  to  a   lolution  of  the 

alkaloid  in  94     95percenl    lulphurii  acid  and  the  mb 
heated       \  »erj  •  b  irn  tcristi    |  111  pli    ■  ol  ration  1-  givi  a 
by  cantharidjni       \  put  pli  n  is  also  given  bj 

veratrine   ami   quinine      Digitalino,   strychnine,   brueine, 

aconitine,  and  atropini  givi  ..  bi  m loration  ;  morphine 

and  1  odi  ine  give  a  bhv  k  pri  1  [pi   1  ■  .   caffeine  and 
givi    ii"  oolorat  ion.     A.  Sbld. 

[rutin]    from    Tephro 
jun..  and  s.  C.  Banerjee.     I  I  1910,  97, 

is:i:t    is:!7. 

I'm   sun  duel  leaves  oi  I  l 

mall    woody  annual  whii  1.  it  found 

all  oi.  r  India  and  iii  Assam,  were  found,  

with  95  per  cent    alcohol,  to  yield  about   2-5   per  cent 
a    yellow    crystalline    glucoside,     identical     with    num. 
1      II  „i),,,:ill ',11.     I'  Sonir. 

Osyritrin,  myrticolorin,  violaquercitrin,  and  rutin  .    Identity 

of .     A.  G.   I'erkin.     (hem.  Soo.  Trans.,   1910,  97, 

1776    -1777. 
Tin:  author  has  shown   previously   (Chem.   80c.   Tra 
1902, 81, 477)  that  osyritrin  [Osy  a),  myrtieolonn 

this  J.,  1898,  836,  913),  and 
riolaquercdtrin  (1  iota  tricolor)  are  identical  The  formula, 
1  11  1 >,,.  na-  ascribed  t"  'lie,  and  they  were  regarded 
.  ielding  I  mol.  of  queroitin  and  -'  mols  of  dcxiros,.  on 
hydrolysis.  More  recently,  Schmidt  [Arch.  Pharm.,  1908, 
246.  214)  and  Wunderlich  1 ,',»/..  246.  224)  have  shown  that 
violaqueroitrin  and  rutin  (Chem.  Soc.  Trans.,  1899,75, 
440)  arc  identical  and  that  tiny  yield  rhamnose  as  well  as 
dextrose  on  hydrolysis.  Further  experiments  have  now 
shown  that  myrtioolorin  an. I  osyritrin  also  yield  rham- 
nose as  well  as  dextrose  on  hydrolysis,  and  the  melting 
point  of  cither  ..I  the  compounds  i-  not  affected  by  ad- 
mixture with  rutin.  The  four  compounds,  osyritrin,  myrti- 
colorin,  violaquercitrin,  and  rutin,  an  thus  identical.  They 
have  the  composition,  Ct7Ha0O1(,3H1O,  and  yield  I  mol. 
each  of  queroitin,  dextrose,  and  rhamnose  on  hydrolysia. 
In  a  footnote  it  is  pointed  out  that  myrticolorin  which  can 
,'V  be  isolated  in  large  quantity  from  Eucalyptus 
macroryncha  </■•■■.  eit.)  form-  m  excellent  source  of  qoer- 
citin.-   \   S 

Chlorogcnic    and.      ,1  ■'I'd    d.Vrlniu    >n    pi, ml.. 

<  in, n  and  111, Id  ol  cajfeic  add  from  leocral  plant). 
1     Charaux      J.   Phann.  hum..  1910,  2.  2:12     298 
It  has  Keen  shown  that  chlorogenic  acid  (this  J.,   I910> 

587)   is   present    in   the  coffee   plant,  and  that    it    hyli. 

into    caffeic    and    qumk    acids.      Hence    the    extra.. 1.. 1,    Of 

caffeic  acid  from  a  plant  would  indicate  tie    presen 

chlorogenic  acid.  The  dry  plant  is  extract.,!  with  ten 
times  ,t-  weight  ..1  80  pel  cent  alcohol,  ami  the  extract 
nltercd  and  distilled.  The  residue  is  taken  no  wi  h  a 
ntity  of  «ate,  equal  in  weight  to  that  of  the  plant 
The  liquid  whilst  -till  slighth  warm  isextracted  twice  with 
ether,  and  the  aqueous  portion  diluted  with  ..  or  luumea 
its  weight  ,.f  water.  It  i-  then  treated  with  a  solution  of 
„a  the  precipitate  collected  and  decom- 

d  with  a  slight  ex f  1"  percent    sulphuric  acid. 

The  liquid  is  treated  with  oi'  per  cent,  potassium  hydroxide 
that  it  contain-  one-tenth  of  its  weight  of  free  alkali. 
and   is  boiled  for  half-an-hour,  in  order  to  liberate  the 
caffeic  acid.     The  latti  ained   by  adding  a  stigni 

25  per  cent,  sulphuric  acid,  and  -  'he 

liquid  with  ether.  The  residue  from  the  ether  is  taker. 
up  with  hoiling  water,  decolorised  with  animal  charcoal 
;l„d  allowed  to  crystallise.  The  caffeic  acid  thereby  pro- 
duced is  weighed.  '  A  Urge  number  of]  •"'''' 

and    the    amount-    of    acid    1  htained 
undergri  und  portion  of  0  yielded  10  per 

cent,  of  caffeic  acid,  corresponding  to  20pei  cent  of  chloro- 
genic acid.  The  presence  •  I  the  latter  acid  in  a  plant  can 
Be  rea.lilv  detected  by  boiling  ahout  a  gram  of  the  Bubal  UJce 
with  5  or  in  parte  of  10  per  cent,  sulphuric  acid  for  an  hour. 
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The  liciui.l  is  filtered  and  shaken  out  twice  with  ether,  the 
ethereal  liquid  being  washed  once  with  water  and  evapor- 
ated. The  residue  is  taken  up  with  a  little  water  and 
treated  with  two  drops  of  1  per  cent,  ferric  chloride 
solution,  when  a  faint  greenish  colour  is  produced.  The 
further  addition  of  two  or  three  drops  of  1  per  cent,  sodiuan 
carbonate  solution  produces  a  persistent  blue  coloration, 
characteristic  of  the  decomposition  products  of  chlorogonic 
acid. — F.  Snnx. 


Guarana. 


H.     Harsden. 
Parasit..    1910, 


Annals    Trop. 
4,  105—113. 


Med.    and 


A  historical  and  descriptive  account  of  the  Brazilian 
drug,  guarana.  together  with  illustrations  of  the  plant. 
the  seed,  and  the  drug,  and  a  bibliography,  liuarana  is 
obtained  from  the  seeds  of  PauUinia  torbilit,  Martins 
(P.  Cupana,  H.  B.  and  K.).  N.  0.,  Sapindacem,  a  climbing 
plant  which  is  abundant  in  the  province  of  Amazonas  and 
also  in  Guiana  and  Venezuela.  It  has  an  astringent,  tonic, 
and  analgesic  action,  and  is  used  by  the  natives  for  the 
preparation  of  a  beverage  similar  in  its  effects  to  tea  and 
coffee.  It  is  usually  sold  in  stick  form,  the  seeds  being 
washed,  gently  heated,  and  beaten  in  bags  in  order  to 
remove  the  seed  ccat,  after  which  the  kernels  are  crushed 
upon  a  heated  stone  and  made  into  a  paste  with  water  to 
which  is  sometimes  added  cacao  powder  or  manioc  flour; 
the  paste  is  moulded  into  cakes  or  cylinders  which  are 
dried  in  the  sun  or  by  aid  of  gentle  heat.  Under  the 
microscope  the  drug  is  characterised  by  the  presence  of 
swollen  starch  granules,  needle-shaped  crystals,  small 
polygonal  cells,  and  characteristic  sclerenchyTmatous 
cells.  Most  authorities  consider  caffeine  (theine,  guara- 
nine)  to  be  the  most  important  constituent,  the  amount 
of  caffeine  stated  to  be  present  ranging  from  2'5  up  to 
6  per  cent.  According  to  the  Spanish  Pharmacopoeia, 
guarana  should  contain  at  least  3  per  cent,  of  caffeine. 
The  yield  of  ash  is  given  variously  as  from  1-3  to  2  per  cent. 
Other  substances,  which  at  different  times  have  been  said 
to  be  present  in  guarana  are  a  tannin  (catechin),  a  gum, 
starch,  a  resin,  an  acrid  green  fixed  oil,  and  a  concrete 
volatile  oil  scarcely  soluble  in  water.  'See  also  following 
abstract.)— A.  S. 

Guarana:      Some    of    the    chemical    constitm  nts    of 

M.  Nierenstein.     Annals  Trop.  Med.  and  Parasit.,  1910 
4.   115 — 118.     (See  preceding  abstract.) 

TnE  finely-powdered  material  was  extracted  with  alcohol 
containing  1  percent,  of  hydrochloric  acid  at  55° — 60°  C, 
and  the  solution  was  neutralised  with  ammonia.  The 
substance  precipitated  was  obtained,  after  purification,  in 
the  form  of  small  needles,  m.  pt.  217°— 219°  C.  After 
drying  for  2  hours  at  116'  C,  during  which  a  loss  of  weight 
occurred  corresponding  to  2S  mols.  of  water  of  crystallisa- 
tion, the  substance  had  the  composition,  C,oH4702lN1.  Its 
acetyl,  methiodidf .  Cl0HtTl  »,,N  ,.CH1T.  methyl-ammonium 
hydroxide,  C.oH^O^N^CHjOH,  and  bromine  deriva- 
tives were  prepared.  The  amount  of  tannic  acid  in  the 
guarana  as 'let ermined  by  Komor's  and  Niercnstein's casein 
method  (Collegium,  1909,  337  :  this  .1.,  1909,  1150)  was  43 
percent.  It  was  isolated  by  the  acetone  process  (Xieren-  ! 
stein,  "  Darstellung  u.  Xachweis  der  Gerbstoffe,"  Abder- 
haldc-n's  "  Handbuch.  der  biochem.  Arbeitsmethoden," 
Bd.  1 1.,  8.  696)  and  after  purification  was  obtained  as  small 
colourless  needles,  m.  pt.  199° — 201°  C.  It  appeared  to 
Me  Gorter's  chlorogenic  acid  (this  J.,  1908,  242,  464) 
rather  than  catechin,  but  was  not  identical  with  either  01 
these  substances,  as  shown  by  the  melting  points  of  its 
acetyl  derivative  (147° — 149°  C.)  and  aniline  salt  (203° — 
205°  C).  Further  investigation  is  needed  to  ascertain 
the  exact  nature  of  the  alkaloid  (rt-gunranim  i  and  tannic 
acid  [gvarana-tannic  acid),  but  the  author's  results  show 
clearly  that  these  substances  are  not  thejni  (caffeine)  or 
theobromine  and  catechin  respectively.  Tie-  alkaloids  of 
both  PavUinia  sorbilis  (v.  cupana)  and  P.  cambess  have 
been  given  by  oth'-r  authorities  as  either  caffeine  or  theo- 
bromine, or  a  mixture  of  the  two,  but  the  guarana 
examined  by  the  author  was  stated  to  be  used  as  a  remedy 
against  diarrhoea  in  Brazil,  and  according  to  Uekker  only 
PauUinia  Irigonia  is  used  for  this  purpose. — A.  S. 


(  lira-violet  rays;   Action  of  upon   plant*    containing 

ciniarin.  and  plants  tin  odour  of  which  arises  from 
hi/drol'/iuhl,  aiuccsides.  Pougnct.  Co  nipt  es  rend.,  1910. 
151.  666—569. 

Certain  plants  containing  coumarin,  Mclilotus  off.  Lam., 
Asperula  odoraia  L.  and  others,  wen-  exposed  to  the 
ultra-violet  rays  emitted  by  a  quartz  mercury  vapour  lamp 
using  4  amperes  at  110  volts.  After  a  few  minutes  the 
odour  of  com iiai  in  became  perceptible.  Other  plants  con- 
taining a  hvdrolvsabie  glucoside,  such  as  the  cherry  laurel, 
also  developed  an  odour  after  a  few  minutes1  exposure  to 
the  rays.  It  appears  that  the  cell  is  killed,  whilst  the 
enzymes  survive.  The  action  of  the  rays  on  these  plants 
resembles  that  of  anaesthetics  (see  this  j.,  1909.  1324). 

— F.  Shdx. 

a-Elaterin  ;     Xote    on    the    constitution    of .     C.     YV. 

.Moore.     Chem.   Soc.    Trans.,    1910,   97,    1797—1805. 

The  source  of  the  a-elaterin  used  in  the  investigation  was 
Citndlus  Colocynthus  Schrader  (this  J..  1910,  371).  The 
author  confirms  the  formula  of  Berg,  C2<H380T.  The 
molecule  contains  two  phenolic  groups,  an  acetyl  and  a 
lactone  group.  Ketonic  groups  are  absent.  It  yields 
1  : 4-dimethvlnaphthalene  on  distilling  with  zinc  dust. 
The  iodine  value  is  53-3  (Hiibl),  that  required  for  C.,sH.j80- 
with  one  double  linkage  being  52-2.  '*  Elateric  acid  "  was 
prepared  by  the  action  of  potassium  hydroxide  on 
n-elaterin.  It  had  [<j]d  =  23-9°  in  ethyl  acetate.  When 
oxidised  with  chromic  acid  it  yielded  a  ketone,  elaterone, 
''»4H3o05,  which  crystallises  from  alcohol  in  long  colourless 
needles,  m.  pt.  300°  C.  and  which  has  [a]D=  + 120-5°  in 
chloroform.  The  monopheny  lhydrazone  melts  at  278°  C., 
and  the  dioxime  at  295=  C.  When  subjected  to  milder 
oxidation,  elaterin  yields  a  compound,  Co4H  .(>,,  m.  pt. 
230°  C— F.  Shdn. 

Caramel     [in     flavouring    extracts,     etc.]  ;      Test    for . 

G.  H.  P.  Lichthardt.  J.  Ind.  Eng.  Chem.,  1910,  2,  389. 
A  solution  of  1  grm.  of  tannic  acid  and  075  grm.  of 
sulphuric  acid  (1-84  sp.  gr.)  in  50  c.c.  of  water  is  recom- 
mended as  a  reagent  for  detecting  caramel  in  flavouring 
extracts,  alcoholic  liquids  and  vinegar.  In  testing  vanilla 
extract  5  c.c.  of  the  reagent  are  added  to  5  c.c.  of  the 
extract,  the  mixture  gently  heated,  until  the  precipitate 
at  first  formed  is  almost  all  dissolved,  and  allowed  to  stand 
for  12  hours.  If  caramel  be  present,  a  light  or  dark  brown 
precipitate,  according  to  the  amount  contained,  is  formed. 
The  pure  extract  gives  only  a  very  slight  precipitate  quite 
different  in  character.  In  testing  alcoholic  liquids  the 
greater  part  of  the  alcohol  is  evaporated,  water  added, 
and  the  liquid  then  tested  as  described. — A.  Siild. 

Lavender  oil  ;   Occurrence  of   thi/mol   and  nerol  in  French 
.     F.   Elze.     Chem.-Zeit..   1910.  34.   1029. 

By  fractionally  distilling,  in  vacuo,  a  large  quantity  of 
French  lavender  oil  a  portion  was  obtained  which  boiled 
at  85° — 100°  C.  under  a  pressure  of  5  mm.,  had  the  sp.  gr. 
0-916  at  15°  C,  and  saponification  value.  216,  corresponding 
with  an  ester-content  of  75-6  per  cent,  (as  linalyl  acetate). 
In  this  fraction  the  presence  of  thymol  and  nerol  was 
detected,  the  former  being  recognised  by  means  of  its 
phenylurethane  (m.  p.  107° — 107-5°  C.)  and  nitroso 
derivative  (m.  p.  160° — 161-6"  C),  and  the  latter  by  means 
of  its  tetrabromide  (m.  p.  118°  C.)  and  diphenylurethane 
(in.  p.  50°  C).  The  nerol  is  present  in  the  oil  in  the  free 
state.— W.  P.  S. 

Otto  of  rose  :   a  new  adulterant.     E.  ,T.  Parrv.     Chem.  and 
Drug..   1910,  77,  65. 

The  common  adulterant  of  otto  of  rose,  geraniol  mixed 
with  more  or  less  citronellol.  raises  the  specific  gravity  and 
refractive  index  and  lowers  the  so-called  melting-point. 
To  correct  these  defects  alcohol  containing  1 — 5  per  cent. 
of  an  odoriferous  substance  (commonly  phenyl-ethyl 
alcohol  and  vanillin)  is  usually  added.  A  new  substance 
used  for  this  purpose  has  come  into  the  hands  of  the  author, 
who  found  that  it  consisted  of  a  5  per  cent,  solution  of 
nonyl  or  decyl  aldehyde  in  alcohol,  containing  suspended 
crystals  of  paraffin. — A.  S. 
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providing 


ktxane,    '  «   /mm,  »»/  its  determination 

inula  >i. .     T      S.     Pattei  "hi     and 

\    Bleak    Chem.  Soo.  Trans.,  1910,  97.  I77:t     1 77... 

'I'm  authors< eived  the  idea  of  determining  th<  Quantity 

..i  .  yolohoxane  in  a  mixture  ol  that  substance  and  l.>  n 

by   -ms  "i   the  difference  in  the  effect   on  the  optioaJ 

rotation  of  ethyl  tartrate  of  1 1 1 » -  two  oompotind  when 
used  as  solvents.  It  was  found  on  trial  that  cyclohoxane 
and  'i  bj  I  I  icallj  immiscibli     md  a  portion 

ut  any  rate  of  the  cyclohezane  present  in  admixture  with 
beosene  run  be  recovered  by  shaking  with  ethyl  tarti 

When  the  benzene  forms  about   60  pei   cent,  oi    n oi 

the  mixture,  however,  i""  much  ethyl  tartrate  must  not 
1h'  used,  or  a  homogeneous  mixture  is  produced.  For  the 
method  depending  upon  the  optical  rotation,  a  mixture 
uf  4  vols,  of  ethyl  tarti  ite  and  I  vol.  of  benzene  is  made 
up  us  a  stock  solution  and  6  c.o.  of  this  are  mixed  with 
1  <-.<-.  of  the  liquid  under  examination,  tin-  rotation  being 
then  determined  in  a  SO  mm.  tube  at  25  C  With  pure 
benxenethe  rotation  is  2*81  and  with  pure  cyclohexane, 
1  - 7 1 >  whilst  tin-  intermediate  values  lie  about  the 
straight  line  joining  these  two  values.  It  is  stated  that  by 
this  method  of  working,  the  results  for  the  proportion  <>f 
oyclohexane  in  a  mixture  with  benzene  are  accurate  to 
within  about  :s  per  oent.     A.  s. 

Sicilian  citrus   industry.      Board  of  Trade  •).. 
1010.     [T.R.] 

\.  i  "KinNu  to  an  Italian  law,  dated  17th  July, 
for  the  regulation  of  the  Sicilian  citrus  industry,  thet  iovern- 
iii'-nt  is  obliged  to  present  i"  Parliament,  not  later  than 
31st  December  next,  a  l>ill  for  the  reconstruction  of  the 
administration  of  the  "  Camera  Agrumaria  "  (the  Chamber 
for  the  Sicilian  citrus  industry).  The  manufacture  of 
citric  acid  is  placed  under  the  control  of  the  Chamber. 
A  tax  is  payable,  on  the  Bale  of  citrate  of  lime  and  concen 
trati-d  lemon-juice,  of  3  per  cent,  of  the  selling  price  if  the 
L'.""ls  are  sold  through  the  Chamber,  and  of  1  lira  per 
KM)  kilns,  and  !"  J  citric  acid  if  the  goods  are  not 

entrusted  to  the  Chamber.  Not  later  than  1.7th  September 
i In-  Ministry  of  Agriculture  was  to  tiv  the  minimum  price  of 
valuation  of  deposit  warrants  of  the  Chamber  for  the 
season  from  1st  December,  1910,  to  30th  November,  1911. 
The  sale  price  of  oitrate  of  lime  and  concentrated  lemon- 
juice  is  to  he  fixed  by  the  Royal  Commissioner  appointed 
in  January  last  to  administer  the  Chamber.  The  law  also 
contains  provisions  for  granting  Bpecial  privileges  to  co- 
in >■  societies  formed  for  the  purpose  of  manufacturing 
the  products  of  the  citrus  industry  or  of  exporting  them. 
The  average  annual  lemon  crop  is  estimated  at 
;,ii.i ii n i.i ii Ki.i ii i( I  fruits  (SHOO  citrus  fruits  ahoiit  1  metric 
ton),  of  which  50  per  cent,  is  exported  as  fruit,  40  per 
cent,  is  converted  into  citrate  and  essence,  and  lt>  per 
cent,  is  consumed  at  home  and  pickled.  It  is  est  ini 
that  the  production  of  citrate  of  lime  in  1010-11  will  be 
7IKKI  metric  tons,  and  the  sales.  5800  tons. 

Tht/mol  :    l.S.   Customs  decision,     oil.  Taint,  and    1'riig 

Hep.,  i let.  3,  1910.  [T.i:. 
Thymol  was  assessed  at  the  rate  of  66  cents  per  pound 
under  paragraph  3  of  the  tariff  act  of  1000,  as  a  compound 
in  the  preparation  of  which  alcohol  was  used,  hut  it  was 
claimed  by  the  importer,  the  National  Aniline  and  I  bemical 
i '"..  to  be  dutiable  under  the  same  a.  t  and  pen  at  25 

per  c  ;  .  a]  compound  in  the  prepar- 

ation of  which  alcohol  was  not  used.  The  board  found 
from  an  examination  of  the  evidence  that  the  thymol  here 
in  question  was  manufactured  without  the  use  of  alcohol, 
and  accordingly  sustained  the  protest  of  the  importer. 

harin ;    Importation   of into   Turkey.     Board   oi 

Trade. I..  Sept.  JO.  1010.   [T.R.j 
Saccharin  may  be  imported  into  Turkey  only  by  licensed 
chemists  and  in  quantities  of  not  more  than  60  ltius.  at 
ono  time. 

Pat  i 

Oryanic    phosphates.      L.    C    Reese.    London.      Eng.    Pat. 

27,650,  Nov.  27,  1000. 
New  compounds,  termed  "  carbohydro-glyoerophosphates,' 

intended  to  be  added  to  such  foods  as  are  deficient   ill 


uiii    phosphi  obtaini  d  bj   i  ombininf 

hydraU  with  a  g]  it  '■•  glyi  crop 

Foi    example,    pots    iun  phate 

is  obtaini  -I  by  int  imatelj   mi  i  "" 

taming   16  pei  oent  '  ■'  60  per 

cerophospl 

and  he. nine  to  about  80   I     il  1 1 i     foi  a     ■  homo- 

ike,  which  is  then  dried  in  a  vacuum.      '■    F.  B. 

•if    nj  P.    \\ . 

di    ■  i. .l.ii.  N.-»    \o,l.  Citj        Eng    Pat    6039,   Man  I.  0, 
1010,     Under  lm.  I  onv.,  Man  h  27,  1000, 

l\  thi  po  parat km  ol  anh;  dri  ially 

ana  propionic  Is)  from  the  corn  iponding 

by  treatment    with   halogen   in   presence  ol   sulphur,   the 

sulphur,  sulphur  dioxide,  or  sulphui   chl I rvi 

iibi  I,    is    replaced    by    substances    containing    oxidisable 
sulpii  uon,  copper,  or  sodium  sulphides,  pyrrhotite 

or  pyrites,  oi  sodium  bydrosulphite,  thiosurphab 
tnetasulphite  .  the  chlorine  is  introduced  to  the  mixture 
of  anhydrous  salts  at  a  temperature  between  d>  and  60  P., 
and  the  resulting  anhydride  is  distilled  oil  un.lei  n-. '..... I 
pressure.  (Compare  addition  to  Ft.  Pat  407,046 ;  this  J., 
L0I0,  .702.)     T.  V.  B. 

,,/   botlii  •    >./    th    ti  i  c  N. 

Sulzberger,  Not  Y..,k.     I'.s.  Pat.  or.9.420,  S.-pt.  c,  loio. 

BSTKBS  of  oleic  acid  with  terpens  alcohols  (..</..  menthol) 

are   obtained    by   heating   oleic   acid   chloride   with   the 
alcohol;  they  an-  oils  oi  a  yellowish  colour,  insoluble  in 
and    alcohol,     and    are    decomposed    bj    sodium 
hydroxide  ami  decolorise  bromine  water.     T.  F.  B. 

Oleic  acid  il'  rivativt  containing  n  pin  nut  group.     N    Bull 
berger,  New  York.      U.S.  Pat.  070,662,  Sept.  20,  1010. 

I  iks  of  phenols  with  oleic  acid  are  produced  bj  o 
bining  oleic  acid  with  "such  monohydric  phenols  as  will 
form  an  ester  with  stearic  acid,  having  a  m.  pt  of  about 
40°  ('."  Phenyl  oleate  is  a  yellowish,  oily  liquid,  insoluble 
in  water,  which  cannot  be  distilled  under  atmospheric 
pressure  without  decomposition.     T.  P.  B. 

Perfume.     C.  0.  Kleber,  Clifton,  N..I.     U.S.  Pat  060,636, 

Sept.   o.    1010. 

\M  h;m  estetB of o-phthalii    -  mixed  with  essential 

oils  and  also,  if  desired,  with  other  synthetic  perfumes. 

— T.  F.  B. 

Eucalyptus  oil  talvtion   unit  process  for  thi  ma 

thereof      V.  M.  I  ox,  Assignor  to  II.  Metcalf,  I.--  A 
CaL     U.S.  Pat.  971,360,  Sept.  27,  1010. 

l'iiK  oil  i.  uons  of  the  eucalyptus  are  exposed 

and    then    treated    with    phenol    dissolved    in    a     volatile 

solvent,  •  .</..  a  petroleum  distillate  of  sp.  gr.  0-7  I 

— T.  1".  B. 

.i  digtycettic  acid  with  phenoU  ;    ProceM  for 
i  ,    I-'.    Boehringer   nnd   v 
Pat.  223,305,  May  22.  1008. 
Thk  diohloride  of  diglycollic  aoi  with  two  > 

of    a    phenol   or    salt    Of   a    phenol,    forming   ester-    ol 
composition,    0(CB  ,.(  OOB  I  la     phenols    may   bi 

placed  l.\  nitrophenols,  halogen-phenols,  phenolcarboxylio 
ducts  are    said  of   therapeutic 

F   B 

Tctrt  — ■ 

nfabr.  vorm.  1".  Haver  and  '  o.     Fr.  Pat    tl  1,461, 

\piil  4.  1010.     Under  Int.  Conv.,  Nov.  9, 

\i.u-n    acid  diamide  is  converted    int  thylenedi- 

amine  by  treatment  with  a  solution  n  in  alkali 

.,       I     1.  B. 

Mercury  cm  I  ' '"■" '"  "■ 

vorm.  K.  Bayer  nnd  I  ...  Fr.  Pat  114,563.  April  7, 
1910.  Under  Int.  Conv.,  April  13.  .May  is.  Nov.  11, 
I  i.    ,  ...   14.  and  30,   1000. 

Ger.   Pats.   334,436  and   224,864  of   1!H'0 ;    this  .!., 
0     1037,    1133.     Similar  results  are  obtained   by  the 
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oae  of  barbituric  acid  or  its  homologies  or  their  salts,  or  <-.f 
suce  inimide  or  the  imide  of  glntaric  add.  On  the  other 
hand,  the  meteor;  salicylate  may  be  replaced  by  other 
mercury  derivatives  of  organic  ai  ids,  e.g.,  oxymcrcuri- 
ic  anhydride  or  its  chloro,  nitro,  or  amino  derivatives. 

_T.  F.  B. 

Tuberculosis  immumsera  :    Process  tor  the   preparation  of 

active  .     Farbwerke    vorm.    Meister,    Lucius,   unci 

Brining.  Gei  Pat,  283.758,  Julj  23,  1909. 
Normal  animals  arc  first  rendered  supersensitive  to  tuber  - 
culin  by  injection  of  living  tubercle  bacilli,  non-pathogenk 
foa  the  animal  in  question,  and  tuberculin  or  other  prepara- 
tion of  tubercle  bacilli  is  then  injected  until  this  super- 
BBuaitiveness  is  destroyed.  These  two  operations  are 
repeated  a  number  of  times,  using  tor  the  first  injection 
mixtures  of  non-pathogenic  with  increasing  quantities  of 
pathogenic  (for  the  animal  in  question)  tubercle  bacilli. 
and  finally  the  pathogenic  bacilli  alone.  By  each  pair  of 
operations  the  blood  serum  of  the  animal  is  enriched  in 
immune-substances  and  after  the  final  treatment  with 
tuberculin,  a  specially  active  immune-serum  can  be  obtained 
from  the  animal. — A.  S. 

Pharmaceutical  compounds  ;    Manufacture  of  .      P.   A. 

Newton.  London.  From  Farbenfabr.  Torm.  F.  Bayer 
und  Co..  Kllxrfeld.  Germany.  Eng.  Pat,  27,030. 
X,.v.  20,  1909. 

See  Ger.  Pat.  224,435  of  1909  ;  this  J.,  1910, 1037.— T.  F.  B. 

Pharmaceutical  compound.?  ;    Manufacture  of .     P.  A. 

Newton,  London.  From  Farbenfabr.  vorm.  F.  Bayer 
und  (  o.,  KUa-rfeld.  Germany.  Eng.  Pat.  28,166, 
IK-.-.  2,  1909. 

See  Fr.  Pat.  414.f>ti3  of  1910;    preceding.— T.  F.  B. 

Camphtne  ;  Process  for  converting  pinene  into .  British 

and  Continental  Camphor  Co.,  Ltd.,  London.  Eng. 
Pat.  10.227.  April  26,  1910.  Under  Int.  Com..  Ma\  7. 
1909. 

See  Fr.  Pat.  412.668  of  1909  ;  this  J.,  1910. 1036.— T.  F.  B. 

Aliphatic  hydrocarbons  having  more  than  one  double  bond  ; 

Process    for    prodiicing    .     Farbenfabr.     vorm.    F. 

Baver  und  Oo.  Fr.  Pat.  414.382.  April  1.  1910.  Under 
Int".  Conv.,  April  X.  1909. 

See  Eng.  Pat.  8100  of  1910  ;  this  J.,  1910,  1036.— T.  F.  B. 
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OeiaUn  :  Th*  degret  of  impermeability  conferred  on  films 
of  by  tin  addition  of  various  insolubilising  sub- 
stances. A.  and  L.  Lumiere  and  A.  Seyewetz.  Phot. 
.)..  1910.  50.  New  Series,  voL  34.  315—319. 

As  th'  result  e,f  a  series  of  experiments  on  the  action  o' 
five  insolubilising  agents  on  gelatin,  it  is  concluded  that 
substances  which  render  gelatin  insoluble  also  lessen  its 
|K-rmeability  (measured  bj  the  amount  of  water  absorbed 
in  a  given  time).  The  substances  used  are  placed  in  the 
following  order  as  regards  their  power  of  decreasing 
permeability  : — Formalin.  -odium  quinonesulphonate, 
quinone.  chrome  alum,  potash  alum.  The  last,  which  is 
not  a  true  insolubilising  agent,  as  it  only  rai-e  -  the  melting 
point  of  gelatin,  is  considerably  weaker  in  its  action 
than  the  other  tour    ml  stanc  S  dium  quinonesulpho- 

nate and  quinone,  although  they  stain  the  gelatin  and  are 
not  so  powi  rful  as  formalin,  are  preferable  for  photo- 
graphic purposes,  since  the  contraction  caused  bj  formalin 
tend  rate  the  gelatin   from  the  glass.     Quinone 

and  sodium  quinonesulphonate  can  also  be  used  in  much 
greater  quantity  than  formalin  without  lessening  the 
fluidity    of  the  resulting  gelatin   solution-. — T.  F.  B. 


Photographic  silver  images;    Action  of  quinones  and  their 

sulphonic  acids  on .      A.   and    L.    Lumiere  and   A. 

Seyewetz.     Comptes  rend..  1910,  151.  616—618, 

QrrsoNE  and  its  sulphonic  acid  (sodium  salt),  in  acid 
solution,  have  a  reducing  action  on  silver  imagi  s  similar 
to  that  of  ammonium  \«  rsulphate.  The  following  solution 
has  given  the  best  results  :  —Quinone,  .">  grms.  ;  sulphuric 
acid.  20  e.c.  ;  water.  1000  c.c.  :  when  reduction  is  com- 
plete, the  reaction  is  stopped  by  treating  the  negative 
or  print  with  a  20  per  cent,  solution  of  sodium  bisulphite. 
in  presence  of  alkali  chlorides  or  bromides,  espeoiall] 
the  latter,  quinone  and  its  sulphonic  acid  have  a 
powerful  intensifying  action  on  the  photographic 
image'  :  this  action  is  greater  with  quinone  than  with  i's 
sulphonic  acid.  A  suitable  formula  is  : — Quinone.  5  grms.  ; 
potassium  bromide.  25  gnus.  :  water.  1000  e.c.  The 
process  gives  very  stable  ullages,  probably  containing 
a  silver  oxybromide.  At  the  same  time  as  the  intensifica- 
tion, a  considerable  modification  in  tone  occurs,  the 
images  being  reddish-brown  with  quinone  and  yellowish- 
brown  with  its  sulphonic  acid,  so  that  these  substances 
may  also  lie  used  for  toning  silver  prints  on  paper,  glass, 
etc."— T.  F.  B. 

Patents. 

Web    coating     machines    [for    cinematograph     film*,    etc.]. 

W.    A.    Daniels.    Chicago.    U.S.A.      Eng.    Pat.    24.556. 

Oct.  26.  1909. 
Machines  for  coating  with  pyroxylin  the  gelatin  surface 
of  perforated  cinematograph  and  like  films,  arc  provided 
with  means  for  projecting  an  air  blast  on  the  side  of  the 
web  opposite  to  that  which  receives  the  coating,  the  object 
being  to  prevent  the  pyroxylin  from  flowing  through 
the  apertures  in  the  web  and  thus  closing  them. — T.  F.  B. 

Picture  films  ;    Method  of  coating .     F.  B.  Thompson, 

Assignor  to  National  Waterproof  Film  Co.,  Chicago. 
U.S.  Pat.  970,972.  Sept.  20.  1910. 
A  web  consisting  of  a  non-absorbent  support  (e.g., 
celluloid)  carrying  an  absorbent  (gelatin)  film,  is  immersed 
in  water,  and  then  after  the  moisture  has  caused  the 
gelatin  to  swell,  it  is  coated  with  a  film  of  celluloid  varnish. 
The  above  processes  are  applied  progressively  to  the 
web  from  end  to  end. — T.  F.  B. 

Son-inflammable    films;     Process    for    making    .      \\  ■ 

Menkens  and   H.    B.    Manissadjian.     Fr.    Pat.   414,680, 
April  9,  1910. 

Non-inflammable  films  are  obtained  by  working  up  in  the 
usual  way.  the  solutions  of  mixtures  of  mixed  cellulose 
esters  (sulphacetate  or  phosphacetate)  with  esters  or 
sulpho-esters  of  phenol,  cresols,  or  naphthols,  in  acetone 
or  other  solvent. — T.  F.  B. 

Cinematograph    films;       Process   for    i< -utilising    the    band 

supports  of  .     Com]),  Gen.  dc   Phonographes.  Cinc- 

matogiaphes,    et    Appareils    de    Precision.     Fr.     Pat. 
414,050.  .Tunc-    10.    1909. 

See  Eng.  Pat.  14,950 of  1909  :   this. I..  1910.  1134. -T.F.B. 


XXII.— EXPLOSIVES  ;    MATCHES. 

Ammonium   perchloratt    in   explosives.     E.   C.   CarbonellL 

L  lnd.  Chimica,  1910,  10.  209—212.  225— 22*.  24.".     247. 

Ammonium  perchlorate  can  new  be  obtained  of  great 
purity  at  a  reasonable  price,  and  its  use  in  the  manu- 
facture of  explosives  is  considered  to  offer  great  advantages. 
The  stability  and  safety  of  the  salt  are  greater  the  purer  it 
is,  the  resistance  to  shock  of  the  pure  product  being  nearly 
double  that  of  one  containing  traces  of  ammonium 
chlorate,  lis  chief  advantages,  apart  from  the  rapidity 
of  docompo.it  ion  and  high  velocity  of  the  explosion  wave, 
are  a  large  evolution  of  gas  and  of  heat,  together  with  a 
large  quantity  of  available  oxygen,  and  its  stability   and 
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non-hygroscopioity  when  pure,  ^comparison  of  ammonium 
perohlorate  with  the  perohlorates  and  ohlorati  ol  odium 
anil  potassium,  and  the  nitrates  of  ammonium,  sodium, 
and  potassium,  using  aniline  as  oombustibli  iuI 
■bowed  thai  with  respetri  to  development  "I  hoal  il  il 
i  only  to  sodium  and  iiotassium  perchlorati  and 
■odium  chlorate,  whilst  it  is  much  superior  to 
regard  to  development  ol  gas,  in  whioh  reapool  ..my 
ammonium  nitrate  givos  bettei  results;  it  i 
.ill  of  the  othet  compounds  mentioned  when  both  qualities 
tie  taken  into  consideration.  Nitroglycerin  d 
1400  calories  and  Tim  litres  ol  gas  pei  Kilo  \  mixture 
of  ammonium  perchlorate  and  aniline  is  inferior  by  about 
13  per  .'int.  in  the  development  of  heat  and  rapt  tioi  bj 
about  In  percent,  in  production  of  g;as ;  it  gives  results 
comparable  with  those  furnished  by  blasting  gelatin 
(OS  per  oent.  of  nitroglycerin).  Ammonium 
tends  to  dissociate,  on  keeping,  slowly  even  when  pure, 
and  more  rapidly  when  in  presence  of  acid  sub 
(rancid  fats,  eto.)  Henoe  the  only  Bate  way  ol  using  it  is 
in  explosives  of  the  "  Promethus  "  type  (see  this  J..  1008, 
320),  m  which  tin  oxidising  agent  alum  is  made  into 
cartridges  and  is  dipped  in  a  liquid  combustible  Bubstanoe 
immediately  lulu if  use.  By  mixing  the  ammonium 
pnchlorate  with  18  per  oent.  of  manganese  dioxide  it  h 
psndered  perfectly  stable,  the  density  is  increased,  and 
evolution  of  hydrochloric  acid  "ti  explosion  is  prevented. 
The  production  ol  hydroohlorio  aoid  might  also  be  pre- 
vented bj  addition  of  a  nitrate,  but  the  use  of  manganese 
dioxide  presents  many  advantages  ns  shown  in  the 
following  table  : — 


Mixtures  of  ammonium  perchlorate  with  : 


.Manganese  dioxide. 


Preparation    Kasy  and  safe. 

Preservation Indefinite, 

Agglomeration       on 

Keeping  NU. 

Rxplostve.  power  ...  Constant. 

Charging  density    . .  Hieli. 

It  >  groscopicity    ...  .VtV. 

fixation  of  elilorine  Complete  with   18 

per  rent 
Nitrogen  eompounds 

in  eos   Very  little. 

Inverness   to   de- 
tonation      High  and  constant. 

Character  of  explosive  Chlorate. 


Sodium  nitrate. 


Dangerous. 
Impossible   without 
alteration 

Bapld. 

Diminishes  on  keep- 
ing. 
I  ow. 

Great. 

Complete  with  IJ 
per  cent 

Much. 

Low  anil    diminishes 

on   keeping. 
Nitrate 


A-  combustibli  substances  the  most  suitable  appear  t<  be 
anthracene  oil,  the  middle,  and  heavy  distillates  from 
ain  Roumanian  petroleums,  and  nil  of  turpentine, 
am!  of  these  the  turpentine  is  best,  owing  to  'in-  variable 
composition  of  the  other  :«...  Aniline  oil  would  bo  quite 
suitable  but  for  its  content  of  nitrogen.  (See  also  this  J., 
l 192).      \.  S. 

Coal  dust;  Exploxibility  of .     Mining  World,  Sept.  10, 

'  1010.  457. 

A  bi  i-i.t'.ris  lias  been  issued  bj  the  Bureau  of  (lines  i  U.S.A.) 
which  summarises  the  experiments  establishing  the  belief  in 
the  explosibility  of  coal  ilust.  and  gives  an  account  of  pre- 
ventive measures  tried  up  to  date.  Experiments  at  I'itts- 
burg  indicate  that  under  ordinary  conditions  the  dust  must 
be  from  coal  having  at  least  ben  per  cent,  of  volatile  matter, 
and  the  higher  this  percentage  the  more  sensitive  the  dust 
becomes,  ash.  moisture,  and  size  being  constant.  When 
there  is  a  lai  ge  amount  of  dry  coal  .lust  a  humid  at  Biosphere 
has  little  effect  on  its  ignition  or  on  the  propagation  of 
an  explosion.  A  lorn.'  continuance  of  humid  conditions 
renders  the  coal  dust  moist  and  inert,  hut  the  presence  of 
moisture  in  the  air  at  the  moment  is  not  sufficient  to  previ  n< 
an  explosion,  a  fully  saturated  atmosphere  at  66°  F. 
containing  I  quantity  of  moisture  equal  to  only  7-8  |ht 
cent,  of  the  weight  of  the  dust,  when  the  latter  is  suspended 
in  a  cloud  of  moderate  density,  say.  2<hi  onus,  per  cubic 


nt  ■   « it  h   wettt  d 

time  -  i  in    percent  i  tore  In  i  he  dust  in  addil 

to  a  nearly  saturated  vapour,  wa    i try   to  prevent 

the  pronagati t    ."  expl n      Thi    only    purpc 

moisten!  i  of  ■  mine  it  that  it  may   be  the  means 

of  damping  the  dust.     The  character)  tic  featun     ..l  the 
i  [ewed  in  the  bulletin.     Alt' 

l'\ii 

Smokeless  powdtrt       Method  l»i  Uu   mat  7  . 

(..  ClaesBen.      First   Addition,  dated    Vpril   2,   1010,  to 
1'r.   Pat  110,288,  Deo.  II.  L008  (this  J.,  1810,  842) 

Is  the  manufacture  of  smokeless   powdoi   by   the  process 

proviou  I  ied,  the  product  may  be  rendi  rod 

by  mixing  the  nitrocellulose  with  a  qi 

ii  i  i  icceeding  30  jmt  cent  ,  ai  ■  t  ure  to 

Btrons  pressure  at  a  high  temperatun   (about  80 

C    \   M 

Pyrophoric  alloys.     IV   Pat.    114,057      Sei    S. 


XXIII.     ANALYTICAL  PROCESSES. 

Iron  mill  o/fi<-  .     Y,ir  11  u m  t ni'tt  Stall  li'tnnn  .       II    J.  B. 

Sand.     Brit.    Assoc..  Sept.    L810.     Chem.    News.    1010, 

102.   166     167. 
As  iron  wire  is  sealed  into  the  glass,  and  while  the  latter  is 
still  hot  a  -inall  piece  of  heated  Bteel  tubing  surrounding 
the  wire  is  pushed  a  few  mm.  into  the  glass.     After  cooling, 
the  steel  tube  is  ttoldered  to  the  «irc     Tubes  into  which 

iron   wii t    1   mm.  diameter  have  been  sealed  in  this 

manner  have  been  pumped  out  bo  a  cathode-ray  vacuum, 
and   the  vacuum   has   kept    unchanged  for  four  months. 

i;.  i  .  P. 

Ozonometer.  S.  Jahn.  lie...  1910,  43.  2319—2321. 
The  author  recommends  for  the  determination  of  ..zone  in 
gas  mixtures  the  measurement  of  the  pressure  produced 
by  the  decomposition  of  the  ozone  into  oxygen.  The  gas 
to  be  examined  is  pas-.-. I  through  the  0  tube,  D,  ol  70  c.o. 
capacity,  inside  .ham.  2  cm.,  entering  through  I 
and  leaving  by  the  three-way  tap.  K.  both  "f  which  have 


l^M 


capillary  bores.     When  150    200  c.c.  have  pas 

fc,  A.  is  closed,  and  th.n  the  tap.  E,  and  the  thin 
platinum  wire.  B«'.  i-  heated  to  dark  redness  lot  5  I" 
seconds  1>\  passage  of  an  electri  current.  The  mis-.  D, 
is  immersed  in  water,  and  after  stopping  the  current  it  is 
quickly  brought  to  the  room  temperature,  and  the  tap, 
K.  then  tunic. I  -  ,-  to  place  it  in  communication  with 
the  manometer,  <  '•■  By  means  of  a  levelling  tube  cot 
with  H.  the  manometer  liquid  t  paraffin  oil)  is  adjusted  so 
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that  the  meniscus  in  the  capillar;  stands  at  the  level. 
F.  and  ■  i    is  then  nail  off  on  the  scale.  M.  on  the 

tube.  J.     Thr  percentage  of  ozone  by  volume  (a)  is  then 

given  by  the  ezpressi  .  where  Sp  is  the  observed 

difference  and  p  the  barometric  pressure  ihothat 
For     more    accurate    results    the    expreaaion 
2Ap 

a=— —  (1-fg)   is  used,  where  <j   is  the  ratio   of  the  dead 

space  between  E  and  E  to  the  total  volume.     The  results 

arc  stated  to  be  accurate  to  within  1  per  1000  for  a  const  D 
tration  of  10  per  cent.,  and  to  within  1  per  100  for  a  con- 
centration of   1   jier  cent,  of  ozone. — A.  B. 


Potassium 
Monde. 
1034. 


I>>  U  rmination  of  as  potassium   platinum 

H.   Frcsenius.     Chem.-Zeit.,   1910.  34,  1033— 


The  conditions  necessary  for  the  accurate  determination  of 
potassium  with  platinum  chloride  arc  described  and  the 
influence  of  the  presence  of  other  chlorides  is  given.  The 
precipitate  of  potassium  platinum  chloride  obtained  should 
be  well  subdivided  in  order  that  the  last  traces  of  moisture 
may  be  removed  during  the  drying,  which  should  be  carried 
out  at  a  temperature  of  130  C.  When  sodium  chloride  is 
present, sufficient  platinum  chloride  must  lw  added  to  con- 
vert the  whole  of  this  salt,  as  well  as  the  potassium  chloride, 
into  the  double  platinum  salt.  If  the  solution  in  which  the 
potassium  is  to  be  determined  contain  calcium,  barium,  or 
magnesium,  these  must  be  removed  previous  to  the 
determination  of  the  potassium.  Eighty  per  cent,  alcohol 
should  be  employed  for  washing  the  potassium  platinum 
chloride  precipitate  ;  the  use  of  70  per  cent,  alechol  yields 
too  low  results,  and  95  per  cent,  alcohol  has  a  tendency  to 
reduce  any  sodium  platinum  chloride  present. — W.  P.  S. 

Arsenic   and   cirtnin    metallic    suits:     Detection   and   rapid 

iration   of  ■ from  solutions.     C.    E.   Carlson.     Z. 

physiol.  (hem..  1910,  68,  243—262. 

WHKK  a  solution  of  an  arsenious  salt  is  treated  with  hydro- 
gen sulphide  a  yellow  coloration  but  no  precipitate  is  at  first 
obtained,  and  it  is  only  after  standing  for  some  hours, 
or  after  the  addition  of  hydrochloric  acid,  that  the  insoluble 
sulphide  is  formed.  The  author  attributes  the  above- 
mentioned  yellow  coloration  to  the  presence  of  a  colloidal 
form  of  arsenic  trisulphide.  By  shaking  such  a  solution 
with  ether  the  arsenic  sulphide  may  be  completely  extracted. 
and  will  then  be  present  in  the  ethereal  layer,  partlv  in 
solution  and  partly  separated  in  fine  particles.  Benzene 
and  petroleum  spirit  behave  in  the  same  way.  whilst 
chloroform  appears  to  dissolve  the  arsenic  more  completely 
than  ether.  The  addition  of  alcohol  renders  the  test  more 
sensitive,  so  that  as  little  as  0001  mgrm.  of  arsenic  may 
thus  be  detected  with  certainty.  Thus  in  a  test  experiment. 
1  c.i .  of  a  solution  of  arsenious  oxide  (=  0-001275  msrm. 
of  arsenic)  was  mixed  with  5  drops  of  10  per  cent,  hydro- 
chloric acid  and  10  drops  of  hydrogen  sulphide  water,  and, 
after  the  lapse  of  a  few  minutes,  the  mixture  was  thoroughly 
shaken  for  one  minute,  and  then  treated  drop  bv  drop 
with  alcohol.  The  yellow  particles  of  arsenious  sulphide 
were  plainly  visible  when  the  test -tub.-  was  held  over  a  sheet 
of  white  paper.  In  the  case  of  salts  of  arsenic  acid  a  solution 
of  thioacet  ic  acid  is  a  more  sensitive  reagent  than  hydrogen 
sulphide,  but  it  is  necessary  to  allow  the  mixture  to  stand 
for  in  to  20  minutes  for  the  reaction  to  take  place.  The 
following  details  -how  the  application  of  the  method  in 
quantitative  work  : — About  100  grms.  of  10  per  cent, 
hydrochloric  acid  were  mixed  with  5  c.c.  of  .'■  lious 

oxide  solution  and  10  c.c.  of  hydrogen  sulphide  water 
added.  After  standing  for  some  minutes  the  mixture 
was  shaken  for  one  or  two  minutes  with  lOc.c  of  a  mixture 
nial  volumes  of  ether  and  chloroform,  and  then  allowed 
to  stand.  The  lower  layer,  which  was  yellow  from  the  separ- 
ated arsenious  sulphide,  was  now  drawn  off,  and  after  the 
addition  of  2  to  3  c.c.  of  25  per  Cent,  nitric  acid,  to  prevent 
volatilisation  of  arsenic  as  arsenic  chloride,  was  placed  in  a 
beaker  on  the  water  bath.  The  extraction  of  the  original 
liquid  was  twice  repeated  with  10  c.c.  of  chloroform -ether, 
and  finally  with  5  c.c.   of  the  solvent,  and  the  extracts 


added  to  tin  first  one  in  the  beaker.  In  this  way  every 
trace  of  arsenic  was  removed  from  the  acid  liquid.  The 
residue  left  on  evaporating  the  contents  of  the  beaker 
to  dryness  consisted  of  arsenic  acid,  and  the  amount  of 
arsenic  was  determined  by  Mohr's  iodometric  method. 
The  use  of  this  test  enables  as  little  as  OUT",  mgrm.  of 
arsenic  to  be  detected  in  500  c.c.  of  urine.  The  method 
is  also  applicable  to  the  separation  of  other  metals  which 
are  precipitated  as  sulphides  from  an  acid  solution,  and 
it  is  possible  in  this  way  to  detect  the  slightest  traces  of 
lead,   copper   anil    mercury, — CA.M. 

Silk  peptone  ;     Use  of  in  the   detection  of  peptolytic 

enzymes.     K.     Abderhalden     and     E.     Steinbeck.     Z. 
physiol.  (hem..  4910,  68.  312—316. 

When  a  solution  of  silk  peptone  is  allowed  to  stand  at 
incubating  temperature  in  contact  with  organic  tissue 
(previously  washed  with  physiological  salt  solution)  in 
the  presence  of  toluene,  the  presence  of  peptolytic  enzymes 
is  indie  ated  by  the  formation  of  crystals  of  tyrosine.  The 
reagent  may  be  prepared  by  treating  dried  silk  refuse 
with  five  times  its  quantity  of  70  per  cent,  sulphuric  acid 
for  4  days  at  2.V  ('..  then  chilling  the  mixture  in  ice- 
water,  and  adding  ten  times  the  volume  of  cold  water. 
The  sulphuric  a<  id  is  then  removed  by  the  addition  of 
barium  hydroxide,  and,  after  separation  of  the  excess 
of  barium,  the  filtrate  containing  the  sill;  peptone  is 
concentrated  to  a  syrup,  and  poured  into  absolute  alcohol, 
from  whioh  the  peptone  separates  in  the  form  of  a  floccu- 
lent  deposit.  Eor  tests  it  is  best  used  in  a  25  per  cent, 
solution. — 0.  A.  M. 

Determination    of   sulphur    and    sulphuretted    hydrogen    in 
illuminating  gas.      Somerville.  See  IIa. 

Comparison  of  Boiling's,  Harding's,  and  Drehschmidt's 
methods  for  determining  sulphur  in  illuminating  gas. 
Harding  and  Taylor.     See  Ha. 

Test  for  nitric  acid.     Klein.     See  VII. 

Distinguishing  anhydrous  from  glacial  acetic  acid.     Klein. 
See  VII. 

Determination  of  formic  acid  in  the  presence  of  acetic  acid. 

1 1   I'  have.      See  VII. 

Causes  of  error  in  determining  the  strength  of  commercial 
solutions  of  lactic  acid.     Monin.     See  VII. 

Synthesis  of  arsi  ninritted  hydrogen  from  its  elements. 
[Detection  of  arsmic.  ami  separation  of  arsenic  and 
antimony.}     Vournasos.      Sec  VII. 

Determining    frn     acid     in     hr/drogen     peroxide    solutions. 
Brown.     See  VII. 

Electrolytic    determination    of    zinc    in    ores.     Kemmerer. 
See  X. 

Detecting  small  quantities  of  petroleum  spirit  in  turpentine. 
Klein.     See  XIII. 

Analysis  of  shellac.     Vaubel.     See  XIII. 

Detection  of  copal-amber    mixture.-.     Klein.     See    XIII. 

Sampling    liquid    [tanning]    extracts.     Lepetit.     See    XV. 

Determining  free  acid  in  chrome  leather.     Grasser.    See  XV. 

Chroming  of  hide  powder.     Oberfell.     See  XV. 

Determining  acidity  of  tan  liquors.     Alsop.     Sec  XV. 
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i  nalytit  of  leather,     Veitoh,     ?i     XV. 

Physical  analysis  of  s,.,h.     Mitscherlioh.     So    \\l 

'oids    in    ./.  r.  i  >i  ination 
Ehrt  ill"  rg  XVI 

[Determination  o/]  an  mils.     Russell.     S      XVI. 

Determination  of  the   nitrogen  contained   in  nun 

et/anamide  in  tin   form  of  cyanamidi   and  dicyandiamidt, 
Btutier  and  S  U.     Se(   XVI. 


Volumetric  determination   of   potassium   [in 

tin  cobaltinHriti    method.     Shedd.     Set    XVI. 


Bagassi    analysis:    determination   of   sugai    and 
Morris.     8te  XVII.  ' 

Determination  of  sucrosi   in  tht   presence  of  certain  reducing 
•sugar*.     Lemeland.    See  XVII. 

Rothenfueser's  method  lor  tin  detection  of  •mcrost   in  urine. 
Sohaffer.  Se>    Will 


Determining  fusel  oil   in   distilled  liquors.     Bassett.     Sec 
XVIII. 

Distinguishing  ethyl  alcohol  from   methyl  alcohol.     Klein. 

Sei    Will. 


Analysis  of  jams.     Rcythien  and  Sinunich.      .s'. •   XIX  a. 
Determining  caffeine  in  roasted  coffee.     Virohow.    8e<  \IX\. 


Detecting  small  quantities  of  manganest  in  foods.    Dumitres- 
cou  mul  Nicolau.     Sec  XlXv. 


D'l'ini  i  m  in/  morphine  in  opium  mid  in  opium  preparations. 
Debourdeaux     Set    XX. 


Separation   and  determination   of  cocaine   and   strychi 

mid  atropine  and  strychnin* .      Poller.      Set     XX. 

New  reagent  for  allcaloids  [sodium  selenite\     Klein.   St\  XX. 

Chlorogenic   acid,    its   occurrence   a>id   detection    in    plants. 
Charaux.     See  XX. 


Test  for  caramel  [in  flavouring  extracts,  etc}.      I.iehthardt. 
See  XX. 


Patents. 

Analysis;     New  method  of  and  apparatus   for   its 

application.     A.  Houdayer.     Fr.  Pat.  414,317,  Mar.  19, 
1910. 

But i«  "i  glass  arc  charged  with  measured  quantities  of  the 
reagent,  the  filling  being  effected  with  the  aid  of  a  vacuum, 
and  the  bulbs  then  closed.  Several  of  the  charged  bulbs 
may  be  kept  in  a  stand,  and  if  it  is  required  to  use  a 
boiling  reagent,  fragments  of  caoutchouc  or  other  pon  us 
substance  which  has  previously  been  submitted  to  the 
action  of  compressed  air.  are  introduced  into  the  bulb 
before  the  heating. — C.  A.  M. 

ous  mixtures  :   Meant  for  measuring  or  analysing . 

R.  C.  Hinman,  London.       U.S.  Pat.  970,923,  Sept.  20. 
1910. 

See  Eng.  Pat.  26,561  of  1908  ;  this  J.,  1910,  116.— T.F.B- 


XXIV. -MISCELLANEOUS  ABSTRACTS, 

!  i/'  hi/.i,     in    .11 

,„..   1910/  23.   I 

\    i  i       i.     mini    i  hi    li  ""■  "" 

thi  di  lillati    thehj  dra«me 
of  whii  ■  167"!        i '•■        : 

I'll    CHO,   and   oxidation   with     ilvi  i    oxidi    gh  i 
.   id,  i  II   •(  ll    '  H  -i  II    ''II  '  ""H      Thi 
aldehydi    ifi  obtained  From  tl  ol       In 

of  i  ther  trees,  only  the  1  lime  gri  Ing 

a  nydrazone  which  melt«  at  234      238   I        I 
aldi  hj  di  imilai   in  con  I  il  ntion  to  dexttoi  .  and 

.    Impi  i  tan!    pai  I    in     ugs  i     rnthi        in   the 
W.  M    P. 


Trade  Report. 

Bteal  industries;  Present  position  of  thi  -in 
Germany.  A.  Bin/..  Oestcrr.  Chem  Zeit  .  1910,  13. 
233-  236. 

The  author  dials  with  the  influei f  German  soientiBo 

r.  ii  on  the  chemical  industries,  on  the  effects  of  one 
branch  of  industry  on  another,  and  on  the  advantages  of 
the  German  patent  law.  Since  Wallaofa  began  hie  m 
ration  of  essential  nils  and  terpenes  in  1884,  the  manu- 
facture of  perfumes  in  German]  has  grown  continuously, 
tin  exports  increasing  from  1767  metric  tons  in  1890  to 
247.".  tons  in  I'.HHI.  and  3516  tons  in  1909.  In  18 
synthetic  neroli  oil  ws  I      in  l896,ouscf  jasmine 

and  hyacinth  blossoms,  and  in   1908,  the  < — ntial  ml  of 
lily    if  the  valley.     In  thi    explosives  industry  the  i 
efforts  have   been   directed   to   the   manufacture   oi 
products.     Whilst   in   1890,  4938  tons  ad  dynamite  were 
produced   and   only   an   insignificant    onanritj    of   safety 
explosives:    in    1909.  the  product  ion  '  xplosivee 

am. united  to    In. OHO  t.nis  as  com|>ared   with  8000  tons  of 
dynamite.     The  great  development  "I  the  German  dye- 
st  nil's  industry  led  to  developments  in  many  other  bran 
especially  in  the  sulphuric  acid,  chlorine,  tar  oils,  and  nitric 
mid  industries.     The  d  velopmenl  of  the  oyanide  p  r  .cess 
for  the  extraction  of  gold  also  led  to  the  introduction  of  a 
new  technical  process  ot  manufacturing  synthetic  indigo, 
based  on  the  use  of  sodium  amide  in  the  alkali  fusion  of 
phenylglycin.     At  the  present  time  the  gelling  value  ol  thi 
synthetic   indigo   on   the   world    market    amounts   to    ." 
million    marks   (nearly    £490,000).     The   demand   ol 
dyestuffs  wi  rks  Eoi  coal  tar  products  als  i  led  to  the  great 
development   in  recovery  of  by-products  in  coke   manu- 
facture.    The  recovery  of  ammonia  as  ammonium  Bulphate 
has  grown  rapidly  in  Germany.     In   1890,  the  exporl 

onium  sulphate  were  1866  'ens  and  the  imp  rta 
33,873  tons;  in  1900,  the  corresponding  figures  were 
2431  and  23,105  tons ;   in  1909,  the  i 

re  than  the  imports,  58,132  tons.     A  S. 

i  In  in  iml  industries  of  North  West  Germany;    Position  of 

tht  -.     Z.  angew.  (hem.,  19 lo.  23.  1888      1889. 

i  in  i\o  to  the  increased  w  mpetition  from  the  lame  number 
ot  sulphuric  aeid  works  erected  in  the  past  ton  years,  the 

of  sulphuric  acid  has  fallen  still  further;  moreover 
there  has  been  only  a  moderate  demand  from  super- 
phosphate works.  The  nitric  ined 
satisfai  tory.     Exports  of  the  two  acids  to  Austria-Hungary 

been  completely  destroyed  bj  ini  reaaed  duties,  whilst 
the  admission  of  the  acids  duty-free  from  A  -  gary 

into  Germany  has  also  tended  toreduci  the  Utter 

ry.  In  the  incandescence  mantle  industry  there  will 
probably  be  no  improvement  until  the  accumulated  stocks 

been  disposed  of.     Owing  I  a  in  the  Imild- 

ine  trade,  there  has  I  in  the  production  of 

bum!  m^  chiefly  for  the  preparation  of  jointless 

undated  stocks  I  oible 

fall    in    prices,    hut    an    improvement    has    begun.     The 

,1  development  of  electric  iron  and  steel  furnaces  is 
leading  to  an  increased  demand  for  Greek  magnesitc,  which 
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as  a  furnace  lining  is  superior  to  other  kinds.  In  the 
superphosphate  industry  so  many  new  works  have  been 
elected  that  it  will  Ix-  ■  considerable  time  before  the  pro- 
ducing power  and  the  eonsumption  are  satisfactorily 
balanced.  In  some  parts  owing  to  over-production,  the 
price  on  the  home  market  has  fallen  below  the  export 
Notwithstanding  the  unfavourable  conditions,  new 
)!1  being  built  The  price  of  raw  phosphate 
has  again  fallen  t  >  the  figure  p>v\  tiling  before  the  recent 
rise,  notwithstanding  a  limitation  of  the  production.  It 
has  proved  impossible  als<  to  maintain  the  price  of 
ammonium  sulphate,  (rude  calcium  cyanamide-  is 
gradually  being  introduced,  although  not  with  the  rapidity 
anticipated.  The  export  of  carbonic  acid  from  Germany 
is  becoming  mi  re  and  mon  difficult,  since  although  the 
foreign  consumption  has  increased,  the  demand  is  being 
met  by  the  foreign  countries  themselves  to  the  exclusion 
of  the  German  product.  The  artificial  horn  product. 
"  galalith,"  is  stated  to  be  making  much  headway,  and  the 
development  of  this  new  German  industry  would  be  still 
greater,  it  i-  believed,  if  the  raw  material  for  its  production, 
casein,  could  be  imported  free  of  duty,  as  is  the  case  with 
the  raw  materials  for  the  competing  products,  ivory  nut. 
horn,  etc. — A.  S. 

Denmark.     Custom*  decisions. 

A  circular  of  the  Danish  Customs  Department  notifies 

variou-  decisions  as  to  the  tariff  classification  of  articles 

on  importation  into  Denmark,  including  the  following: — 

(Krone  =  lon  ore  =  ls.  ljd.) 


Articles. 


No.  of  the 

Tariff 

under  which 

dutiable. 


Kate  of  Duty. 


CaMm  meal,  the  waste  product 
from  the  pressing  out  of  cast  r 
oil    

Turkey  red  oil,  the  chemical  pre- 
paration produced  by  treating 
castor  oil.  olive  oil.  almond  oil 
or  other  oil  with  concentrated 
sulphuric  acid,  after  which  the 
product  so  obtained  is  mixed 
with  water  and  treated  with 
ammonia  until  neutral    

Siccatire  consisting  of  resinous 
soap  and  lead  and  manganese 
oxide,  having  the  form  of  a 
very  dark  brown  resin  in  small 
pieces    

Liquid  aniline  due*,  solutions  of 

the    various    kinds,    red    and 

•  dyeetufie  

Acetone,  acetylene  gat,   and  gas  , 
obtained  by  treatment  of  cal- 

u  <-arbide,  and  compressed  ! 
into  steel  cylinders    


Kr.  ore. 
Free 


SOI 


Kilog 

0 

10 

„ 

0 

10 

•■ 

0 

01 

?i% 

ad. 

val. 

Ttn  lest  for  extracts  and  essences  containing  spirits  or 
etter  included  under  Tariff  No.  32  is  that  the  liquid  gives 
off  inflammable  vapours  aleo hoi  or  ether),  and  this  will 
Ik-  ascertained  by  heating  a  small  portion  (say  10  cubic 
centimetres)  of  the  product  in  a  reagent  glass  over  a  small 
gas  fUruf.,  and  applying  a  lighted  match  tj  the  mouth  of 
the  tube. 

8teel  cylinders  imported  full  of  acetylene  gas  may  be 
admitted  free  of  duty  as  packing  materials. 


citric  acid  and  citrates:  gallic  acid:  lactic  acid:  oleic 
acid  :  sodium  and  zinc  phenol-sulphonates ;  salicylic  acid 
and  salicylates  ;  stearic  acid  ;  tannic  acid  :  tartaric  acid 
and  tartrates  ;  trichloracetic  acid  :  ammonium  and  zinc 
valerate.  Seven  curves  and  44  tables  arc  included,  giving 
the  principal  results  obtained,  and  the  figures  calculated 
from   these. 

Proceedings  of  the  Twenty-sixth  Annual  Convention 
of  the  Association  of  Official  Agricultural 
Chemists,  held  at  Denver,  Colo.,  Aug.  2ti — 28.  190ft 
Edited  by  H.  W.  Wiley.  U.S.  Dept,  of  Agriculture, 
Bureau  .if  Chemistry.  Bulletin  No.  132. 
This  volume,  which  covers  Hi2  8vo  pages,  contains  a 
number  of  reports  of  referees  on  the  analysis  of  chemicals, 
foodstuffs,  soils,  fertilisers,  waters,  etc.,  and  a  number  of 
original  papers,  including  the  following  : — "  Determina- 
tion of  ammonia  by  the  official  magnesium  oxide 
method,"  by  T.  C.  Trescot.  "  Interpretation  of  soil 
analyses  with  respect  to  phosphoric  acid,"  by  G.  S.  Fraps. 
Methods  for  determining  the  nitrifying  and  ammoni- 
fying powers  of  soils,"  by  F.  L.  Stevens  and  W.  A.  Withers. 
"  Rapid  method  for  determining  total  potassium  in  soils,"' 
by  O.  M.  Shedd.  "  Suggested  modification  of  the  Winton 
lead  number,"  by  S.  H.  Ross.  "  Varnishes  on  chocolate 
and  confectionery,"  by  B.  H.  Smith.  "  Keeping  qualities 
of  sugar  sirups,  fruit  sirups,  and  crashed  fruits,"  by 
H.  E.  Barnard.  "  Determination  of  glycerin  in  wine." 
by  S.  H.  Ross.  "  Distinction  of  vanilla  extract  and  its 
imitations,"  by  A.  L.  Winton  and  C.  I.  Lott.  "  Deter- 
mination of  starch  in  cocoa  products."  bj  W.  L.  Dubois. 
"  Phosphorus  in  flesh,"  by  P.  F.  Trowbridge  and  L.  M. 
Stanley.  "  Constants  for  creatinine  determinations,"  by 
W.  B.  Smith  and  I.  M.  Myers.  "  Occurrence  of  methyl- 
pentosan  in  cattle  foods,"  by  F.  \V.  Morse.  "  Dry  lead 
defecation  in  raw  sugar  analysis,"  by  W.  D.  Home. 
"  Comparison  of  methods  for  sucrose  in  sugar-house 
control,"  by  H.   P.  Agee. 

Chemisch-technische  Vntersuchungsmethoden  :  Her- 
ausgegeben  von  Dr.  G.  Lunge,  emer.  Prof,  der  techn. 
Chemie  am  Eidgenoss.  Polytechnikum  in  Zurich,  und 
Dr.  E.  Berl.  Privatdozent,  Chefehemiker  der  Fabr.  de 
Soie  artif.  dc  Tubize.  Belgium.  Zweiter  Band.  Sechste, 
vollstandig  umsearb.  und  verm.  Auflage.  Verlag  von 
J.  Springer,  Berlin.  1910.  Price  M.  20 ;  bound, 
M.  22-5. 

8vo  volume,  containing  842  pages  of  subject  matte/,  138 
illustrations,  alphabetical  indexes  of  authors'  names  and 
of  subjects,  and  an  appendix  consisting  of  a  series  of  tables. 
The  present  volume  contains  the  following  chapters,  the 
names  of  the  authors  responsible  for  the  several  parts  being 
given  in  brackets.  I.  Cyanogen  compounds  (Dr.  H. 
Freudenberg).  II.  Clay  analysis  (Ph.  Kreiling).  III. 
Examination  of  clay  ware  (K.  Diimniler).  IV.  Alumina 
preparations  (Dr.  G.  Lunge  and  Dr.  E.  Berl).  V.  Glass 
(Prof.  E.  Adam).  VI.  The  mortar  industiv  (Dr.  K. 
Schoch).  VII.  Water  (Dr.  L.  W.  Winkler).  VIII. 
Examination  of  water  for  boilers  and  for  other  technical 
purposes  (Dr.  G.  Lunge  and  Dr  E.  Berl).  IX.  Sewage 
and  X.  Soils  (Dr.  E.  Haselhoff).  XI.  Air  (Dr.  K.  B.  Leh- 
mann).  XII.  Iron  (Dr.  P.  Aulich).  XIII.  Xon-ferrous 
metals  (Dr.  O.  Pufahl).  XIV.  Calcium  carbide  and 
acetylene  (Dr.  G.   Lunge  and  Dr.   E.   Berl). 


Books    Received. 

Tin:    Solcbilitiks    OP    the    I'!'   im  u  oi<i:ial  Organic 

Ami-     ami    their    Salts.     Bj     Athkkton  Seidell 

Bulletin    No.    <>T.    Hygienic    Laboratory   of  the    U.S. 
Public  Health  Service.     June,  1910. 

ilume  of  93  pages,  containing  the  results  of  a  Urge 
number  of  solubility  determinations  on  the  following  acids 
and  salts  : — Acetic  acid  and  acetates  (including  ethyl 
acetate),   benzoic   acid   and    benzoates :   camphoric   acid  : 


H.wi'iiri  ii  der  Chemie  cni>  Technulogie  der  Oele  und 
Kette.  Chemie.  Analyse,  Gewinnung  und  Verarbeit- 
ung  der  Oele,  Fette,  Wachse,  und  Harze.  In  vier 
Banden.  Heraiisgcgeben  von  Dr.  L.  Ubbelohde  und 
Dr.  I'.  I  rOLDSI  ■h.miht.  111.  Hand.  I.  Abteilung.  Verlag 
von  S.  Hirzel,  Leipzig.  1910.     Price  M.   12. 

8vo  volume,  containing  380  pages  of  subject  matter  with 
130  illustrations.  The  texl  is  classified  as  follows,  the  names 
of  the  authors  responsible  fort  he  several  sections  being  given 
in  brackets.  Part  I.  1  he  hydrolysis  of  fats  and  production 
of  pure  glycerin  :  I.  (ieneral  (Dr.  E.  Benz)  :  II.  Hydrolysis 
of  fats  in  autoclaves,  and  III.  The  Twitchell  process 
(Dr.  E.  Benz  and  Dr.  1".  Goldschmidt).  IV.  Enzymatic 
hydrolysis  of  fats  (Dr.  \Y.  Landsberger).     V.  The  Krehitz 
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alv'i  rin  recovery  and  saponification  prooe  P  Krobitz), 
\  I    Working  up  the  soap  It  poerin,  and  VII. 

Comparifl I    the    different    proi  e  ■  -.        l  h      I      B<  n/ 1. 

Part  if.  Technology  and  analysis  of  glycerin  (Dr.  \A  I  iu 
berger).  Pari  111.  The  iteaiine  industry.  I  Hi  I  rioal 
l»i  i '.  Deite).  II.  Mm. inn  itearinc  manufacture,  and 
III.  Candle  manufacture  (Dr.  0,  Rosauer).  IV.  Hanu 
faoture  of  drawn  wax  candles  (Dr  B.  Lach).  \.  ^nolytioal 
control   of    1 1»< -    hydrolysis    oi    fal      mil    manufacture   of 

in.    '  Dr,   F.  t  ioldschmidl  and   Dr    0    R VI. 

Technical   examination   of  stearine,  candles,  olcine,  and 
■tesrine-pitoh  (Dr.   1..   Ubbelohde).      Pari    IV.  Turke; 
.nl-.     I.   Action  ol   concentrated  sulphuric  acid  on   Eattj 
oils  i Dr.   A.  Grun).     II.   Manufacture  ol  Turk 
and  their  substitutes,  and  III.  Examination  and  valuation 
of  Turkey-red  oils  and  lai  products  (Dr.  P.  Erban). 

II  v  m.ii  i  c  ii  deb  La<  k-  i  si>  I'ikmn-Im'i  -i  in  Lehrbuch 
.l.i  Pabrikation  von  Lacken  und  Pirnissen  sowie  Be- 
-■  hreibung  der  dazu  verwendeten  I  It  dun  iti  rialien.     Von 

l>i     In-    1'    8 HASH  ii n. I  E.  Zii.ki:,  unt.T  Mil  wirkung 

von  Dr.  K.  Saohsel  and  Dr.  F.  Zimmer.  Union  Deutsche 
Verlagsges.  Zweigniederlassung,  Berlin.  1910.  Price 
M.  l*s  :'  bound,  M.  30. 

I.aki.i:  8vo  volume,  containing  '.'17  pages  of  subj 
matter,  252  illustrations,  b  bibhogTaphy  and  alphabetieal 
indexes  of  authors'  names  and  of  subjects.  The  text  is 
classified  as  follows:  -Part  I.  Haw  materials  fur  lacquer 
and  Tarnish  manufacture.  1.  Solid  constituents  of  lacquers 
and  varnishes.  II.  Liquid  non-volatile  constituents: 
oils.  111.  Liquid  volatile  constituents:  solvents  and 
diluents.  IV.  Other  additions:  siccatives  and  scents. 
Pari  11.  Technical  working-up  of  the  raw  materials. 
1.  Preparation  of  the  raw  materials.  11.  Tin- .  hiof  process 
of  manufacture.  111.  improvement  of  the  products  and 
recovery  of  lost  material.  Part  UL  Technique  of  lacquer 
and  varnish  manufacture.  1.  Oil-lacquers.  II.  Var- 
nishcs.  111.  Spirit  laoquers,  Japan  lacquer,  and  chemical 
colouring  of  metals.  Part  IV.  Asphaltuni  and  its  use  in 
lacquer  manufacture. 

Deh      Kuiviirk      i  m.     si  ini:     PrOTONO.         Von     Dr. 

V.     \V.     HiNKiiiisKN     und     Dipl.     Ing.     K.      Mk.mmi.ik. 

i m,-  Mitarbeiter  am  Ki'migl.  Materialin-ufungsamte 

7.u  Gross-Lichterfelde.     Verlag  von  S.   Hazel,   Leipzig. 

1910.     Price  M.  s  j  bound.  M,  !». 

Bvo  volume,  containing  265  pages  of  subject  matter  with 
66  illustrations,  and  alphabetical  indexes  ol  authors'  names 
and  of  subjects.  Tin-  work  is  divided  into  three  parts, 
the  lirst  two  by  Hinrichsen,  and  tin-  third  by  Memmler. 
Part  1.  General:  (A)  introductory.  (B)  Occurrem 
rubber.  (C)  Properties  of  the  latex.  (D)  Constitution  of  the 
caoutchouc  hydrocarbon.  (E)  Substances  accompanying 
tin-  caoutchouc  hydrocarbon  in  raw  rubber.  (F)  Physical 
properties  of  raw  rubber.  (G)  Chemical  propertii 
rubber.  (H)  Theory  ol  vulcanisation  of  rubber.  (J) 
Technical  manufacture  of  rubber  goods.  (K)  Properties 
of  v  ulcanised  rubbi  r.     I'm  II.  Chemical  analysis  oi  rubber. 

A'  Analysis  i  f  raw  rubber.  (Hi  Analysis  ol  vulcanised 
ml. Ini.  (C)  Examination  of  rubber  goods  as  to  their 
behavioui  inns.-.     Pari  111.  Mechanical  testing  of  rubber. 

\    Determining  the  strength  of  samples  ol  soft   rubber. 

I'.     Results  obtained   in  the  mechamoal  testing  ol 
robber. 

Dryish  Mai -iiinkky  and  PRACTICE.      A  Handbook  on  the 
theory  and   practice  of  drying  and  desiccating,   with 
classified   description   of   installations,   machinery,  and 
apparatus.     By  Thomas  (..    Marlow.     Crosby,   Lock- 
wood  and  Son,  London.     1910.     Price   12s.  6d.  net. 
4m  volume,  containing  27s  pages  of   subject  matter  with 
174  illustrations,  including   17  plates,  and  also  a   biblio- 
graphy, a  glossary  of  technical  terms,  and  an  alphabetical 
index.     Thin-    are    eleven    chapters    with    the    following 
headings: — 1.   Introductory.     II.   Drying    bj    gravitation, 
absorption,   and   condensation.     HI.    Mechanical   dryi 
including  centrifugal  dryers.     IV.  Drying  by  evaporation. 
V.    Methods    of    applying    the    heat.      VI.    Methods 


removing  the  vapour      VII.  Handling  the  material    VIII. 
to  XI.   Evaporative  drying  installations,  including  drying 

•I i,  ganl  I  iot  an. I  i  '  n,  . 

stoves,    cylinders,    and    tunnels,    dryi  drying 

OVI  118,    il.  -I. '.-all. I    ,     ilnl    ,iiil".  I  I.. 

^Condensation.     Km  Lohr-und  Bandbocfa  liber  Konden- 

'     und     idle    ilamit     /  u  ngendl  ii     ' 

auch     oinschliesslich     der  Ws                 ihlung      Von 

I      i     W  i  iss.     Zweib  Auflage,    Bearb.    von 

E.     Wiki.     Verlag    von    .1.  Springer,     Berlin.     1910. 
Price  M.    12. 

8vo  \.  Iiiiue,  containing  429  pages  of   subject  matter,  ill 
illusl  -     i    .       hi. I    10    plat         i  h.     text    is   .  I ,    ifii  i    ., 
t.  Ilow  -  :     Pai  i    L  (A)  Mixed  condensation.     (B 

condensal (C)  Time  required  foi  the  firsl  exhaustion 

"i   the  condensation  chamber.     (D     Power  requirements. 

E    Effioienqy  of  the  oondensst  ion      (F)  E  tii fqi  ., 

central  c lensing  installation      (G)  Size  ol    pi 

ini   the  exhaust   steam,     ilh  Control  ..t   the  condensing 
apparatus.     (J)    Disc    valve   ..I    Weil  k     Condei 

i  ion  with  varying  steam  consumption.     (L)  Reflux  coding 
with  water.     (M)  Steam  tables.     Pari    II.   Weiss   cooling 

uaier  accumulator.     |  \    Descripti I  the  aocumulatot 

Investigation  of  the  accumulator  and   mathematical 
study    oi    its   action.     (C)    Appendix    to    the    preoei 
1'iers  on  accumulators  for  cooling  water.    Pari  111. 

ill ns.  especially  of   Weiss'  conden  i  itus, 

for  different  branches  of  industry. 


Patent  List. 

Where  a  complete  Specification  accompanies  an  Applies! 

i-e  risk  is  affixed.     The  <lat--s  givi  n  ar<  i the  <;.-    "i  AppUca- 

t  miis  inr  ratnits.  tti'-  .lai'  -  hi    \  i  i  In  the  case  ol 

■  ompli  I-    3p  culi  atloi  -    Lee  i  I    i.  those  ol  the  Offli  lal  ■>"  irnals 
in  which  are.  piancea  "i  the  Compli  te  Spi  ciflcationa  ir-  advertised. 

Complete  Sperfncatlons  tim-  adv  rtlsj  'i  are  "p.  n  to 

inspection    al    tin     Patent    Office    immediately,    ami    to   Opposition 
within  two  months  of  the  said  dat.a. 


I      GENERAL    PLANT  :    MA<  IIINEKV 

APPLIC  ITIONS. 

22,265.   Paul.  Lynch,  and  Meyer.  Furnaces.*     Sept.  -o. 

22.4:i:i.  Theism.     Apparatus  for  purifying,  cooling  and 

mixing  gases.*      Sept.    L'T 

22,474.   Morton.     Machines    for    heating,     mixim 
incorporating   substances.     Sept.    28. 

22,675.  Sehuh.     Apparatus    for    compressing    vapours 
oi  gases.     [Ger.  AppL,  Oct.  II.  1909.]*     Sept.  80. 
-'I'.sr,:;.  still.     Set  »«</"■  III. 

22,958.  Schrey.     St  parating  liquids  or  solids  in  solution 
'  liquids.     I  let.  4. 

15.  Phillips   and    Bulteel.     Effecting   catalytic   re- 
us between  gases  or  vapours.     Oct.  5. 
23,152.  Normandy.     Regulatinj    the   flow    of   liquid   in 
evaporating   or   distilling   apparatus.     Oct.   6. 
23,348.   Hart.  Apparatus  foi  compn  — 
23,446.   Richter    und    Richter,   and    Orth. 
colloidal  substances  from  pseudo-solutions.     [Ger.  Appl., 
II,  1909.]*     Oct.   10. 
23,492    Burs  all.     Apparatus  for  washing  and  scrubbing 

10 
23,749.  Jager.     Evaporating    or    concentrating    under 
vacuum.     Oct.  13. 

23,856.   Acetylene  Hluminal  Vcetylene  l'i 

Pilling  up  with  ptacles  for  contai 

explo  oat ti.  ularly dissolved  act  tylene contain 

Oct.   14. 

23,940.  Carmichael     and     Mansbridge,      Evapo 

16. 


its* 


I'M  i  NT  LIST. 


[Oct.  31,  1910. 


complete  Bpbowicatioks  Aockptkd. 

■  ooper.     Non-heat-conducting  composi- 
covering   steam   generators,   steam   pipes,   etc. 

1". 

27,048  and  l'T.h.Vi  (1909).  Robertson.  Centrifugal 
machines.      Oct  6. 

27,413  (1909).  Clcland.     Centrifugal  machines.     Oct.  5. 

28,302  (1909).   Viallcix  and  Perrin.     See  under  VII. 

28,380  [1909  Bi<  bert  and  Kiihn.  Apparatus  for  con- 
tai,  ,  Qoes  to  Ik-  observed  and  capable  of  with- 

Btanding  high  temperatures.     Oct.  5. 

1224  (1910).  Aumann.  Circulation  of  liquid  by  gases. 
Oct.  12. 

2439  (1910).   Lee.     Furnaces.     Oct.  19. 

2876  (1910).  Michel.  Settling  and  altering  apparatus. 
■ 

5161(1910)  Gebi  Siemens  und  Co.  Protecting  wall  for 
apparatus  subjected   to  a   high  temperature.     Oct.  5. 

8009  (1910).  Johnson  (Philadelphia  Textile  Machinery 
Co.).      Diving  machines.     Oct.  19. 

>443  (l'.)lui.   Bcrgcr.     Dr; ing  apparatus.     Oct.  12. 

8545(1910).  Malfitano.  Apparatus  for  filtering  liquids. 
L9. 

8903  (1910).  Lush.     Centrifugal  pumps.     Oct.   12. 

10,216  (1910).  Haddan  (Alpine  Maschinenfabr.  Ges.). 
Pneumatic   separators   for   granular  substances.     Oct.   5. 

10,903  (1910).  Diver.  Screening  or  filtering  apparatus 
for  drying  wet   materials.      Oct.   5. 

11,461  (1910).  Schneider.  Apparatus  for  liquefying 
gases  for  demonstration  purposes.     Oct.   19. 

16,161  (1910).  Robacher.     See  under  X. 


II.— FUEL;    UAS;    MINERAL  OILS  AND  WAXES. 

DESTRUCTIVE      DISTILLATION;       HEATING; 

LIGHTING. 

Applications. 

22.231.  Banner.  Paraffin,  petroleum,  and  other  oils. 
Sept.  26. 

22.313.  Pyzel.  Sweating  crude  paraffin  or  like  mixtures.* 
Sept.   26. 

22.335.  Burkheiser.  .Separating  sulphuretted  hydrogen 
from  gases.     [Ger.  AppL,  Sept.   27.   1909.]*     Sept.  27. 

22,365.    Siemens    und    Halskc    A.-G.  .Manufacture    of 

incandescent  i  lei  trie  lamp  filaments.  [Ger.  AppL,  Nov.  29, 
1909.]*     Sept  27. 

22,3X7.  Booth.  Manufacture  of  blocks  or  briquettes  of 
peat.     Si  pt.   27. 

22,500.  Wachs-  u.  Oel-Werke  v.  Boy-en  und  Hopfner, 
and   VonBoyen.     Refining  crude  mineral  wax.*    Sept.  28. 

22.546.  Hopkins  and  Stanslield.  Machines  for  manufac- 
ture and  treatment  ol  Eoi  iting,  lighting,  etc. 
29. 

22,730.  '  irossley  and  Rigby.  Filtering  and  pressing  wet 
carbonised  pi  at.     Oct.  1. 

22,834  and  22,836.  Zimmei  I  Forwo  d.  Manufac- 
ture of  fuel  briquettes.     Oct.  3. 

22.907.  Fabry.     By-produd  coke  ovens.     Oct.  4. 

22.908.  Beilby.  Apparatus  for  distilling  coal  or  other 
carbonaceous  materials.     Oct.  4. 

23,040.  Van  Marken.  Production  of  gas  and  apparatus 
therefor.      Oct.    5. 

23,080.  Verity  and  Lewis  (lliggins).  Increasing  the 
calorific  value  of  fuel.     Oct.  5. 

23,125.  Tanne  and  Oherlander.  Separating  solid 
hydrocarbons  from  naphtha  residues  and  tars.  [Addition 
to  No.  27,116  of  1909.  Ger.  Appl.,  Oct.  7,  1909.]* 
Oct.  6. 


23.368.  Van  Tienen.     Set  under  III. 
23,376.   Moore.       Treatment  of  carbonaceous  materials 
and  their  by-products.     Oct.  10. 

23.418.  Cehartz.     See   under  VII. 
23.459.   Still.      Coke    ovens.*      Oct.    10. 

23.549.  llutchius.     Gas  producers.     Oct.   11. 

23.550.  Aarts.  Retorts  or  ovens  for  carbonising  coal, 
etc.     Oct.   11. 

23,559.  Fr&mbs,  and  Bender  und  Frambs,  G.  m.  b.  II. 
i  las  producers.*     ( lot.  11. 

23.639.  Schilling.  Manufacture  of  metallic  filaments 
for  electric  lamps.     [Ger.  Appl.,  Dec.  29,  1909.]*     Oct.   12. 

23.640.  Schilling.  Cementing  process  for  the  filaments 
of  electric  lamps.     [Ger.  Appl..  April  6,  1910.]*     Oct.  12. 

23,855.  Acetylene  Illuminating  Co.  (Acetylene  Dissous.) 
See  limit  r   X  X 1 1 . 

23.85li.  Acetylene  Illuminating  (  o.  i  Acetylene  Dissous). 
See  under  I. 

Complete  Specifications  Accepted. 

19,395(1909).  Zohraband  Dunham-Massey.  Treatment 
of  peat.      Oct.   5. 

2o.3ii'i  (1909).  Glover  and  West.  Distillation  of  coal 
in  vertical   retorts.     Oct   12. 

22.514  (1909).  Wyld  and  Green.  Revivifying  sul- 
phuretted oxide  from  gas  works.     Oct.    12. 

23,348(1909).  Wohle.  Petroleum  and  other  hydrocarbon 
oils.     Oct.   19. 

23,071  (1909).  Muller.  Manufacture  of  coke  and  gas. 
Oct.   19. 

24.437  (1909).  Ruhstrat.  Manufacture  of  materials  for 
metallic  filaments  of  electric  incandescent  lamps.    Oct    12. 

2983  (1910).  Westinghouse  Metallfaden  Gliihlampen- 
fabrik.  Decarbonising  metallic  filaments  for  incandescent 
electric  lamps.     Oct.    12. 

3610  (1910).  Westinghouse  Metallfaden  Gluhlampen- 
fabrik.  Manufacture  of  tungsten  filaments  for  incandescent 
electric  lamps.     Oct.    12. 

5262  (1910).  Soc.  Franc,  de  Chalenr  et  Lumiere.  Manu- 
facture of  incandescence  mantles.     Oct.   19. 

6622  (1910).  Diehl  and  Faber.  Manufacture  of  coke. 
Oct   12. 

7766(1910).  Fabry.  Purifying  coal  gas  after  extracting 
ammonia.      Oct.    12. 

11.364  (1910).    Falding  and  Cathcart.   See  under  X. 


Ill— TAR    AND    TAR    PRODUCTS. 
Applications. 

22.SH2.    Still.  \ppuratus   for   distilling   hydrocarbons 

dissolved  in  tar  oils.*     Oct.  3. 

22.su:!.  Still.  Coolers  for  condensing  mixtures  of  hydro- 
carbon and  steam.*      Oct.   3. 

23,125.    Tanne  and  Oherlander.    See  under  II. 

23,368.    Van  Tienen.     Treatment  of  acid  tar.*     Oct.  8. 

23.467.  I'.ichter  und  Richter.  Process  of  purifying 
hydrocarbons.     |Cer.    Appl.,    May    12,    1910.]*     Oct.'  10. 


IV.-COLontING    MATTERS    AND    DYES. 

Applications. 

22.288.  Meister,  Lucius,  und  Bruning.  Manufacture  of 
isolated  alkali  salts  of  indoxvl.  [Or.  Appl.,  Sept.  27, 
1909.]*     Sept.  26. 

22.289.  Meister,  Lucius,  und  Bruning.  Manufacture  of 
a  bluish-red  azo  dyestuff  for  preparing  lakes.  [Ger.  AppL. 
Oct.  21,  1909.]*     Sept.  26. 
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22,306.    Ransford  ((  asella   iind  I  o  Manufai  : 

vat  dyestuffs.     Sept.  26. 

22,417.   Ransford    (Caaella  und  Co.  .       Manufacti t 

dyestuffs.     Sept.  27. 

22,566    Levinstein,  \\  ylui .  and   Levinatein,   Ltd       Ne* 
manoazo   dyestuffs    and    their    production.     Sept.    29. 

22,780.    Act.-Gcs.  f.   Vuilinfabr.    Manufacture  ol  bromin 
at«*< I   anthraquinone   derivatives   applicable   as    \.it 
■tuffs.     [Ger.  Appl.,   Dec    30,   1900.  *     Oct.   1. 

13,052.  John (Badische  Anilin  and    Soda     I 

Manufacture    ol    colouring    matters    of    the    anthra 
aeries.      Oct.   5. 

23,893.   Frank.     Colouring  matters.     Oct.   15. 


COMF1  Kl'i:  SPBI  hi,   ui^N  5     VCCW 

22,555  (1909).   Newton  (Bayer  und  Co.).      Maim 
el  dyes.     Oct.   12. 

27.77::  |  1909)      Newton  |  Bayer  und 

of   vat    dyestuffs.     Oct.    12. 

28,042  (1909).  Johnson  (Badisohe  Anilin  und  Soda 
Fabrik).  Manufacture  of  chlorine  derivatives  of  indigo. 
Oct.   12. 

29,459  (1909).   Newton  (Bayer  nnd  Co.).     Manuf 
of  an  azo  dyestuff.     t  tot.  12. 

30,297  (1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  a/o  dyestuffs.     i  tot.  5. 

3601  (1910).  Newton  (Bayer  und  Co.).  Manufacture  of 
a  leaco-derivative  of  the  gallocyanine  Beries.     Oct.   L9. 

4537  1 1910  .  Newton  (Bayer  und  Co.).  Manufacture  of 
anthracene  dyestuffs.     Oct.   19. 

7631  (1910).  Johnson  (Badisohe  Anilin  und  Soda  Fabrik). 
Manufacture  of  compounds  of  the  anthracene  series. 
Oct.   12. 

9744  ( 1910).  Kalle  iiml  Co.  .Manufacture  of  azo  colouring 
matters.      Oct.    13. 

m  15,523(1910),  Meister. Lucius, und Bruning.  Manufacture 
of  a  salmon-coloured  vat  dyestuff  of  the  anthraquinone 
series.      Oct.    19. 

22,289  (1910).  Meister,  Lucius,  und  Bruning.  Manu- 
facture of  a  bluish-red  azo  dyestuff  suitable  for  preparing 
lakes  fast  to  light.     Oct.   19. 


W- FIBRES;    TEXTILES;    CELLULOSE;     PAPER. 


Applications. 

22,309.  Walker.  Process  for  making  ihh  solvents  for 
pyroxlin  and  the  like.*    Sept.  26. 

22,869.  McDhennj  (Peufaillit).  Treating  textile  plants 
ami  vegetable  matters  to  obtain  vegetable  fibres  and 
p i|»r  pulp,  also  decreasing  wool  and  other  animal  fibres, 
Oct.  3. 

23,573.  Cohpe.    8a   under  XVII. 

23,709.  Silberrad.  Isolation  of  fibre  from  flax,  straw,  etc. 
Oct.   13. 

23,944.    Thompson.       Decolouring     and     degumming 

iti  1  flax  and  other  vegetable  fibres.     Oct.    16. 


Compute  Specifications  Accepted. 

23,403  (1909)  and  11,895  (1910).    Carre.    Teratmenf  ol 
straw,  dried  grasses,  etc     Oct.  19. 

27,597(1909).    McNaught    Wool  washing  and  sqi 
raaehines.     Oct.    12. 
4086  (1910).    Metzeler  und  Co.,  and  others.  Manufacture 

of  waterproof,  lustrous  fabric  for  balloons,  etc.     Oct.  12. 

16,932  (1910).    Bayer  und  Co.    Prodnction  of  solutions 
of  cellulose  esters.     Oct.  19. 


\  I      BLEA(  HIM:  :     D"5  I 

I  TNISIIINi;. 

\i  i  l  [I   vi  [OSS. 


ri:i.\  i  im. 


Si  pt  30 
22,876 
dyeing. 

23,118 

kicis  for 


Taylor,       Pi  Sept.  29. 

\\  :ii  -        1  'n.  ■  for    fabrics. 

Ila  und  i  o.  I.       Method  ol  di  v 
Oct  3. 

Oliver.       Waterproofing  compositions.     Oot  8. 

Bof  hwell-Jaokson  and    Eldgi  Sb 

bleat  ihing  and  dyeing.     <  let.  6. 


ITOH       \<  '  SPTBD. 

-"I      Bradford    D     i 
Apparatus  foi   printing  textile  fabrics.     Oct.   19. 
26,317  (1909).     Briti  b  I  iottoc  and  Wool   D 
Robson.      Machine   foi    mercerising,   dyeing,   bleach- 
etc.,  i  egetable  fibre      Si  pt.  12. 
27,028  (1909).   Newton  (Bayei   und  Co.).       Dyeii 
printing.     Oct.  5. 

28,828  (1909).   Mitchell.      Manufactu f  printed  felts. 

0i  t.   12. 

1 910).    I >•  in.    Apparal  I ing  cloth  or  yam 

with  liquoi  -.  hof  air,  etc.     i  lot.  .">. 


VII.     Milis  :    ALKALIS;    SALTS;    NON-METALLIC 
ELEMENTS 

Al-I'l.n  &TIOM8. 

23.319.  Salpeteraaure-Ind.-Ges.,  and  Pauling-  Pro- 
duction of  nitric  oxide  from  m  !  nitrogen  and 
oxygen.*     Sept.  26. 

22.320.  Pauling.  Treatment  of  aqueous  nitric  acid  with 
sulphuric  acid  and  other  hydroscopic  substances.*    Sept.  2U 

22,322.  Pauling.  Concentrating  aqueous  solutions  of 
nitric    acid.*      Se|it.    26. 

22,506.  Stock.  Manufacture  of  pure  tetraphosphor- 
trisulphide.     [Ger.  Appl.,  Dec  7.   1909.1*     Sept  2s. 

22,586.  Bueb,  and  Dents.  Continental  Gaa.-Gee  Manu- 
facture  of  ammonium  oarbonate.  [Addition  to  No.  9177 
of  1910.]*     Sept.  29. 

22. id."..  Hof  and  Rinck.     S  XIII. 

22.74.~e   Beys  (Nitrogen  Co.).       I 
unds.*     Oot   1. 

23,046.    Phillips  and  Bulteel.    Causing  nitrogen  to  react 
la.     i  ict.  5. 

23.157.  Pietzsob  and  Adolph.    Manufacture  of  potassium 

9,    1909.  J*     Oi 

23.158.  Pietzsch  and  Adolph.    M 

\ni.|  .ii.    9,   1909   *     Oct  6. 
23,252.    Pietzsch  and  Adolph.       Manufacture  of  persul- 
phuric  acid  and   its  salts.     [Ger.   AppL,  Oot   11.   1909.)* 

23,833.    Matbon.      Line-   kilns.*      (let.   8. 

23. lis.  Qerhartz.      Gaining  hydi   gen  by  decomposing 

by  a    metal.*      Oct    10. 
23. -VIS.  Consortium  f.    Elektrochem.    Industrie.       Manu- 
facture of   ixTsulphuric  acid   and   its  r,    Appl.. 
lOfl    "     0  '.   11- 
23,561.  Pietaaohand  Adolph.  Manufacture  of  pot 
ilphate  and  sodium  persulphate.     [Addition  t. 
23,157  of   I'd"-     Ger.   Appl..  Web.   16,   1910.]*     Oot   11. 
D  and  Adolph.    Manufacture  of  hydrogen 
..id.-.     (Addition  to  No.  23,158  of  1910.     Ger.  AppL, 
Jan.  8.  1910.1*     Oct   12. 
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.  ■    Orowther  and  Gulden.        Manufacture  of  salt 
suitable  fur  aae  us  table  salt.     Oct.  13. 

23,923.  let-Gee.  t".  AnOinfabr.  Manufacture  of  sul- 
phury] chloride.     [Ger.  Appl.,  Oct.   Is.  1909.1*     Oct.  15. 

KPLETE   SPECIFICATIONS   ACCEPTED. 

17. M2  (1909).  Johnson  (Badiache  Anilin  and  Soda 
Fahriki.     Manufacture  of  ammonia.    Oct.  5. 

2''. H72  '  1909).  Messel.  Manufacture  of  sulphur  dioxide. 
sulphuric  anhydride,  and  sulphuric  acid.     Oct.  5. 

23,107  1909).  JSnecke.  Continuous  production  cf 
liquid  air  and  its  separation  into  its  constituents.     Oct.  19. 

23.215    1909).    Kniel  and  Wedekind.    So   under  X. 

23.442  1909).  Chem.  Pabr.  Griesheim  Elektrdn.  Manu- 
facture of  sulphuric  acid.     Oct,   19. 

26,263  1909  Troth  and  Cocksedge.  Manufacture  of 
ammonium  chloride.     Oct.  ."i. 

27,826  1909).  Hausser.  Manufacture  of  nitrogen  oxides. 
Oct   12. 

28,302  1909).  Vialleix  and  Perrin.  Condensing  acid 
vapours.      Oct    19. 

1616  (1910).  Foelsing.  Production  of  a  zinc  salt  of 
boro-disalicvlic  acid.     Oct   19. 

7305  (1910).  L'Air  Liquidc.  Separating  oxygen  and 
nitrogen  from  air.    Oct.  12. 

BOM  (1910).  Dittmar.  Manufacture  of  phosphoric 
acid.     Oct    12. 


VIII.—  GLASS  ;    CERAMICS. 

Application. 

23,051.  McMullin.  Manufacture  of  window  glass. 
[C.S.  Appl..  Nov.  s.  1909.]*   Oct.  5. 

Complete  Specifications  Accepted. 

29,694  (1909).  Weataoott.  Kilns  for  treating  China 
clay.      Oct.   5. 

17,242(1910).  Benedictus.  Manufacture  of  strengthened 
glass.     Oct.   19. 


IX.— BVILDINi  I    MATERIALS. 
Applications. 

22,308.  Hohralli.  Production  of  artificial  granite  from 
blast-furnace  slag.     [Ger.  Appl..  Oct.  28,  1909.]*   Sept.  26. 

22,399.  Tumbull  and  others.  Material  for  use  in  road 
making  and   building.     Sept.  27. 

22.434.  I'iircdi.  Production  of  artificial  marble.* 
Sept.   27. 

Complete  Spei  bt<  lttoh  Accepted. 

6384  (1910).  Sundell.  Composition  for  making  artificial 
stone,  and  method  of  hardening  the 'a me.     Oct.   .">. 


X.— METALS;   METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Applk  a  [i 

22.24H.   Maccormack  and  Miller.     Annealing  or  soften- 

pper,  brass,  or  bronze  wire.     Si  pt.  20. 
22,569.   Maokie   and    Porwood     Manufacture   of   steel. 

29. 


22.581.  Graf  and  Peschel.  Case-hardening  metals  and 
dloys.*     Sept.  29. 

22.684.   Pmillo.     Treatment    of   aluminium.     S» ■  j ■  t .    30, 

22,699.  Claydor  Synd.,  Ltd..  and  Andrew.  Extraction 
of  precious  metals  from  ores  bv  the  cyanide  process. 
Sept   30. 

22.777.  Massip.  Electric  furnaces  and  the  manu- 
facture of  steel.      Ger.  Appl..  Oct  2.  1909.]*     Oct.  1. 

22.792.  Smith.  Bessemerising  copper  matte.  [U.S. 
Appl..  Oct.   I.   1919.]*     Oct  1. 

22,832.   Hamilton.    Nickel-silver  plating  powder.    Oct.  3. 

22.973.  Greenway  and  Lavers.  Concentration  of  ores. 
[Australian  Appl.,  Dee.   1.  1909.]*      Oct.  4. 

23.171.  Thompson.     Utilisation  of  slag.     Oct.  6. 

23.177.  Maclvor,  and  Metals  Extraction  Corporation. 
Set   under  XIII. 

23.250.  Dick.  Treatment  of  oxide  ores  or  oxidised  ores 
of  copper.      Oct.  7. 

23.2H(l.   Mitchell.     Treatment  of  ores.*     Oct.  7. 

,  23.331.   Harris.      Mechanical      ore-roasting     furnaces.* 
Oct  8. 

23.359.  Rumpler.  Forming  galvanic  metallic  coatings 
on  aluminium.     [Ger.  Appl..  Oct.  9.  1909.]*     Oct.  12. 

23.430.  Lockyer  (Edwards).  Tilting,  calcining,  or  roast- 
ing furnaces.*      ( let.    10. 

23,565.  Edwards.     Ore  roasting  furnaces.*     Oct.  11. 

23.664.   Hill.     Smelting  furnaces.     Oct.  12. 

23.675.  Kiittner.  Forming  insulating  layers  of  oxides 
or  salts  on  metal  wires,  bands,  etc.  [Ger.  Appl.,  Oct.  14, 
1909.]*     Oct.   12. 

23,744.  Cowper-Coles.  and  Metalloids,  Ltd.  Scaling 
and  annealing  metals.     Oct.  13. 

23.817.   Herdman.     Manufacture  of  slag  wool.     Oct.  14. 

23,870.  Minerals  Separation.  Ltd.  (Lavers).  Ore  con- 
centration.    Oct.   14. 

23.949.  Nutter.  Hoover,  and  Minerals  Separation.  Ltd. 
Ore  concentration.     Oct.  15. 


Complete  Specifications  Accepted. 

15,469  (1909).  Wolf.  Separating  metalliferous  material 
from  ores.      Oct.   12. 

16.300  (19(19).  Bullock  and  Calcott.  Treating  iron 
or  steel  to  prevent  rusting.     Oct.  19. 

22.374  1 191)9).  Cowper-Coles.  Electro-depjsition  of 
metals.      Oct.  5. 

22.743  11909).  Coslett  Anti-Rust  Synd.,  and  Coslctt. 
Treatment  of  iron  or  steel  to  prevent  oxidation  or  rusting. 
i  tat  19. 

23,215  11909).  Kuzel  and  Wedekind.  Production  of 
zirconium  and  other  rare  metals.     Oct.  5. 

23.429  (1909).  Johnson  (Chem.  Fabr.  Griesheim- 
Elektron).  Purifying  magnesium  and  magnesium  alloys. 
Oct.    12. 

23.440  (1909).  .Johnson  (Chem.  Fabr.  Grifsheim- 
Klektron).  Purification  of  magnesium  and  magnesium 
alloys,     net    19. 

23.441  119(19)  Johnson  (Chem.  Fabr.  Griesheim- 
Elektron).  Manufacture  of  dense  castings  of  magnesium 
or  magnesium  alloys.      Oct.  19. 

26.41(1  [1909),  Witter.  Separation  of  zinc  and  lead 
from  mixed  sulphides  or  ores.      Oct.  19. 

8977  !l91iii.  Arbuckle.  Apparatus  for  treating  crushed 
ore  produeis  to  recover  (lie  metai  contents.     Oct.  5. 

11,364  (191(1).  raiding  and  Cat  heart.  Recovtrj  't 
products  from  iron  pickling  liquor  and  gas  liquor.      Oct  •">. 

Ki.liil  (1910).  Robacher.  Filtering  apparatus  partio*. 
larly  for  use  in  the  cyanide  process  i  t  extracting  precious 
metals.      Oct.  5. 
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XL— ELECTRO-!  111  U1STRI 

APPI.Ii   u  lo\s. 

LsiiuisjicM.     Ci.in|«i,i(i..ii  for  c-leo trie  insulating 
mill  other  purposes.*    Oak.  10. 

23,671.   Peterson.     Manufacture  of  insulating  material. 
|l  S.  Appl.,  Oot.  20,  1909.]*     (i.t.  12. 

-XII.-  FATS;    OILS;     u  LXES. 

Applications. 

£8,369.  Bamberg.     Hydrolysis.     Sij.t.  27. 

22,606.   Morgenstein.     See  under  XVIII. 

28,117.  Janousek.     Process  for  scenting  soaps.*     Oot  6. 

Complete  Specification  Accepted. 
118(1909).  Weiss,     Cod  liver  oil  preparations.     Oct.  19. 


XUL— PAINTS;  PIGMENTS;  VARNISH  KS  ; 
RESINS. 

Applications. 

22,615.  llof  and  Rinck.  Extraction  of  lead  oxide  or 
sulphate  from  impure  lithage,  lead  ash,  etc.,  and  convert- 
ing the  pure  lead-magnesium  chloride  into  white  lead  or 
chrome  jellow.*     Sept.  29. 

23.177.  Mac  Ivor,  and  Metals  Extraction  Corporation. 
Treatment  of  complex  sulphide  ores  particularly  to  pro- 
duce pigments.     Oct.  6. 

23,752.  Fabr.  de  Vernis  et  Produits  Cliimiques.  Manu- 
facture of  paint.     [Fr.  Appl.,  Oct.  14,  1909.]*     Oct.  13. 

Complete  Specifications  Accepted. 

22,218  (1909).  Freymuth.     Treatment   of  lac.     Oct.  5. 
23,010    (1909).  Newton  (Bayer   und   Co.).     Preserving 
preparations.     Oct.   12. 

7926(1910).  Holtkott.  Manufacture  of  lincrusta.  Oct.  5. 


XIV.— INDIA-RUBBER  ;  GUTTA-PERCHA. 

Applications. 

23,680  and  23,681.  Perkin  and  others.  Synthetic 
manufacture  of  isoprene  and  its  homologues,  and  of  caout- 
chouc and  its  homologues.     Oct.   12. 

23.727.  Beaver  and  Claremont.  Ageing  rubber  sheet. 
Oct.  13. 

Complete  Specification  Accepted. 

9609(1910).  Plinatus.  Production  of  elastic  or  resilient 
masses.     Oct.  19. 


XV.— LEATHER;   BONE;  HORN;  GLUE. 

Application. 

28,878.  Sorton.  Hat  leather  or  skin  dyeing  machine. 
Oct.  15. 

Complete  Specifications  Accepted. 

13,133  (1910).  Kron.  Tanning  or  production  of  leather. 
Oct.  12. 

14,861  (1910).  Justice  (Nitritfabrik).  Preparation  of 
tannic  extracts  and  tannic  acid.     Oct.  12. 


\\l      BOILS;    FERTILISERS 

Am  [CATION. 

22,861    i  bates.     iv,i,i,..  .  ■  •     Oot  :i. 

W  ii   SUGARS;  STARCHES;  GUMS. 

A  in  KJAT1 

23,673  Oohoe.  Method  of  making  a  glucose-like 
I luol  irom  oellulosio  and  ligi ia  materials.*     Ool    11. 

ilete  Specification  Aeon 

22,465  (1909).  Fielding.  Production oi  dextrine,  I'.ntisli 
gums,  etc.     Oct.  5. 

Will      fERMENTAlKXN  INDUSTRIES. 

Applications. 

22,605.  Morgenstein.  Production  of  alcohol  or  alcoholic 
matters  from  wool  fat.*     Sept.  29, 

23,662.  Braasch.  Improving  inferior  pressed  yeast. 
[Ger.  Appl.,  Oct.  16,  1909.]*     Oct.  12. 

23,857.  Stevenson.  Treatment  of  barm  or  yeast  pio- 
duced  in  brewing  beer  and  making  vinegar.     Oct.  14. 

Complete  Specifications  Accepted. 

22.092  (1909).  Le  Petit.  Manufacture  of  fermented 
liquids.     Oct.  6. 

22.093  (1909).  Le  Petit.  Manufacture  of  temperance 
beer.     Oct.  5. 

27.713  (1909).  Fabbri.  Obtaining  ethyl  alcohol  from 
maize,  grain,  vinaceous  materials,  molasses,  coal,  etc. 
Oct.  19. 

27,831  (1909).  Kuhn.  Manufacture  of  beverages  from 
grapes  and  raisins.     Oct.  12. 


XIX.— FOODS  ;   WATER  PURIFICATION  ; 
SANITATION. 

Applications. 

22,251.  Waddington.     Treatment  of  sewage.     Sept.  26. 
22,522.  Neff     and      Brandes.     Treatment     of     water. 
Sept.  28. 

22,797.  Ronv.  Manufacture  and  preservation  of  cheese. 
[Fr.  Appl..  Dec.  4,  1909.]*     Oct.  1. 

23,077  and  23,078.  Henri.  Helbronner,  and  Von  Reckling- 
hausen. Apparatus  for  sterilising  liquids  by  ultra- 
\  i  let  rays.     Oct.  5. 

23,148.  Anderson  and  Meikle.  Obtaining  extracts  from 
vegetable  substaii'  k  -  "     Oct.  6. 

23,293.  Gillbanks.     Foodstuff  *     Oct.  8. 

23,657.   Banks.     Treatment  of  cereals.     Oct.   II. 

23.564.  Hiilsmeyer.     Puri6eation  of  liquids.*     Oct.  11. 

23,676.  Bimey.     "treatment  of  milk.*     Oct.  12. 

Complete  Specifications  Accepted. 

22,787  (1909).  Bruun.  Substitute  for  eggs  in  preparing 
foodstuffs.     Oct.  19. 
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Boult  (Electri    Meat  Curing  Go.)-    Pn>- 
.  of  preserving,     Oot  12. 
23,127  (1909).  Bond.     Utilisation  of  whey  for  dietetic 
purp  19. 

23.230  (1909).  Gebr.  Heyl  and  Co.     Disinfectant  and 
method  of  producing  the  same.     Oct.  19. 

21.27*   (1909).  Jones.     Treatment    oi   flour  and  meal. 
Oct   12. 

Hartman.     Purification    of    liquids    by 
electricity.     Oct    12. 

6085    and     7549     (1910).  Leask.     Refuse    destructors- 

u«t.  ;>. 

10,089     (1910).  Mackeson.     Manufacture     of     aerated 
waters.      Oct.  5. 


XX.— ORGANIC    PRODUCTS;      MEDICINAL    SUB- 
STANCES;   ESSENTIAL  OILS. 

APPLICATIONS. 

22.779.  Act. -ties.  f.  Anilinfabr.  Manufacture  of  the 
allvl  ester  of  Balicylic  acid.  [Ger.  Appl.,  Nov.  3,  1909.]* 
Oct  i. 

23.148.  Anderson  and  Meiklc.     So    under  XIX. 

30  and  23,681.  Perkin  and  others.     See  JMKfer  XIV. 

23.924.  Act-Gee.  f.  Anilinfabr.  Manufacture  of  acetic 
anhjdride.     [Ger.  Appl.,  Oct.  19,  1909.]*     Oct.  15. 

Complete  Specifications  Accepted. 

28,182  (1909).  Neumann.  Treatment  of  haemoglobin. 
Oct  5. 

531  (1910).  Xewton  (Bayer  und  Co.).  Manufacture  of 
formyl  derivatives  of  alcohol  bases.      Oct.  19. 

2888(1910).  Xewton  (Bayer  und  Co.).  Manufacture  of  a 
pharmaceutical  product.     Oct  12. 

4540  (1910).  Xewton  (Ba\cr  und  Co.).  .Manufacture  of 
diphenylenedioxide.     Oct.  19. 

8099  (1910).  Xewton  (Bayer  und  Co.}.  Manufacture  of 
tetramethylenediamine.     Oct  12. 


XXL— PHOTOGRAPHIC  MATERIALS  AXD 
PROCESSES. 

APPI.I'   \TI.i\s. 

22,426.  Fulton.  Photographic  sensitive  surfaces.  Sept.  27. 

23.13S.   Split  h.  Manufacture     of     colour     sen  ens     on 

celluloid  lilms  or  coatings.     [Ger.  Appl.,  Oot  29,  L909.]« 

ii.i    6, 

Complete  Specification  Accepted. 

16,273  (1910).   Ruth.      Manufacture  of  colour  screens  for 
colour  photography.      Oct.  5. 


XXII.— EXPLOSIVES ;    MATCHES. 

Applications. 

22,309.   Walker.     Se,   under  V. 

22,525.  Boult  (Stillwell).  Machines  for  packing 
nitroglycerin  compounds  or  similar  explosives  into  shells.* 
Sept.  28. 

23.145.  Claessen.  Manufacture  of  smokeless  gunpowder.* 
Oct.   6. 

23,855.  Acetylene  Illuminating  Co.,  Ltd.  (Acetylene 
Dissous).  Porous  material  intended  to  prevent  pro- 
pagation of  explosive  waves,  especially  in  dissolved  acety- 
lene and  like  containers.*     Oct.  14. 

23,871.  Wharton,  Shacklady.  and  Curtis's  and  Harvey . 
Ltd.     Apparatus   for   purifying   nitroglycerine.     Oct.    14. 

23.946.  Bouchayer.     Explosives.*     Oct.  15. 

Complete  Specifications  ACCEPTED. 

.-.:S3;i  (1909).  Dart.     Match  compositions.     Oct.  12. 
14,396  (1910).   Xiditeh.     Compounds  for  railway-signal 
fusees.     Oct.  19. 


XXIII.— ANALYTICAL  PROCESSES. 

Application. 

22,961.  Baldus.     Viscosity  meters.     [Ger.  Appl.,  Oct.  5, 
1909.1*     Oct.  4. 
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Journal  and   Patent  Literature. 

Patknt  Specifications  ma}   be  obtained  bj   post  bj   remitting  u  follows: — 
Wttgiiak,    -•*</.  each,  to  the  Comptroller  of  the  Patent  Office,  \\ .  Temple  Fran!      i     ,     S  uthampton  BolldJ 

London,  W  I 
I'mttii  StaU$,     Li    each,  to  'in-  s-   reta 

French.     i  tr.  :j:>  c.  each,  t"  BeHn  el  I  if.         Elm   d<     France  Bourgeois,  Parii 
ijtrmtin.     i  mark  each  iwith  mil  particulars]  to  KaiserUcn  Patentamx,  Berlin,  Germany. 


I.— GENERAL    PLANT  ;     MACHINERY. 

Patents. 

Badiation  pyrometers.  The  Cambridge  Scientific  Instru- 
ment Co.,  Ltd.,  Cambridge,  and  K.  S.  Whipple, 
Whittlesford     Eng.  Pat.  21,369,  Sept.  Is.  1909. 

'l'n  E  radiation  pyrometer  claimed  consista  of  a  closed 
lulu'  in  one  end  of  which  a  sensitive  element  is  arranged 
with  a  mirror,  lens  or  diaphragm  so  that  the  radiation 
from  the  Other  end.  which  is  exposed  to  the  temperature 
to  be  measured,  may  be  recorded.  lou-ussine  is  thus 
avoided  and.  since  true  "  l-laek  body"  conditions  are  \ 
established,  the  readings  are  independent  of  the  nature  of 
rrfaoe  of  the  hot  end  of  the  tube. — J.  \V.  II. 

Centrifugal  apparatus.  YV.  J.  Gee,  and  'The  Hydraulic 
Separating  and  Grading  Co.,  Ltd.,  London.  Eng. 
Pat  21,421,  Sept.  20,  1909. 

Tin:  rotating  basket  or  cylinder  of  a  centrifugal  machh 
poi\  hied  »  it  b  an  internal  frame 

peripheral  plates  upon  which  the  separated  solids  are  de- 
posited. After  an  operation  the  internal  cage  is  withdrawn, 
and  then  returned  to  its  old  position  as  soon  as  the  loo>e 
plates  carrying  the  separated  solids  have  been  replaced 
by  fresh  ones.  The  invention  is  said  to  be  particularly 
applicable  to  the  machine  described  in  Eng.  Pat.  41.">5  of 
1907  (this  J.,  1908,  227).— J.  \V.  H. 

Utilisation  of  hml  from  liquors  discharged  from  stills  and 
other  apparatus.  P.  M.  Pritchard,  and  The  Dnited 
Alkali  Co.,  Ltd.,  Liverpool.  Eng.  Pat.  21,682,  Sept.  21, 
1909. 
The  heat  from  hot  liquors  may  be  most  conveniently 
utilised  by  driving  turbines  with  steam  developed  from  the 
liipior.  The  liquors  are  discharged  into  a  \  esse!  in  which  a 
pressure  is  maintained  less  than  the  vapour  pressure 
corresponding  to  the'  temperature  of  the  liquor,  the  steam 
space  being  connected  to  the  turbine.  The  load  nn  the 
turbine  may  vary  considerably,  but  it  is  necessary  t < > 
maintain  a  constant  pressure  on  the  hot  liepieir  discharge 
of  the  still.  A  baffle-plate  is  carrieed  from  the>  le.ettom  of 
the  reduced  pressure  vessel  to  near  the  surface'  eif  the 
liquid.  Should  the  consumption  of  steam  be  reduced, 
the  correct  pressure'  may  he-  maintained  by  providing  an 
opening  in  the  baffle-plate,  controlled  from  outside, 
tee  short-circuit  some  of  the  hot  liquor,  or  an  automatic 
relief  valve'  may  be  provided  in  the  steam  space-  to  elis- 
oharge  some  of  the'  Bteam  to  the  condenser  should  the 
pressure'  become  t < »> •  great.— J.  W.  H. 

Drying    plants;     Hoi    air   .     B.    Musgrave,    Bolton. 

Eng.    Pat.    23,7r>l.   Oct.    16,    1909. 
The  drying  machine  consists  ,,f  a   -  idiual 

ohambers  through  which  air  is  caused  to  circulate  by  a 
fan,  while  the  goods  are  passe,!  in  the  opposite  direction. 
The  hot  air  inlet  and  moist  an  outlet  are-  at  one  end  "f  the 
machine  and  the-  charging  and  diachargit  is  fi >r 

the-  goods  are  at  the-  opposite  end.  ur  at  the 

point  of  withdrawal  is  passed  through  a  tubular  .  ■ 
to  eleprive  it  of  water,  and  after  being  forced  through  a 
tubular  heater  is  returned  t •  >  the  drying  chambers.     Tin- 
tubular  heater  and  a  fuel  economisor  are  arranged  in  the 


boilei  is  to  admit  i>f  one,  both,  < -i  neither  beta 

operation.     Chain  devices  for  carrying  hanks  e,f  material 

through  the-  machine  are  also  claimed. — J.  YV.  II 

Beating  ami  purifying  boiler  feed  water,  also  applicable,  for 

is;      Apparatus    for    .     .1.     Mm-lika, 

Vienna.     Eng,  Pat  29,098,  Dec  13.  1909. 

in  i  apparatus  oonsists  •  >f  a  scrubber  down  which  the  water 

i  t  an  upward  current  of  steam.  The  heittoms 
e>*  the  trays  in  the  upper  part  i  if  tin-  Bcrubbei  are  alternately 
inclined  inward  and  outward,  thi  erflowingat  the 

deeper  side  whereby  any  precipitate  may  settle  out. 
The  area  t"t  the  thm  of  -team  is  reduoed  where 
overflow  "f  the  water  takes  plaoo,  te.  bring  about  intimate 
contact  between  the  water  ami  steam.  —.1.  Y\ .  II. 

Low   temperatures  i     Apparatus   for   producing bu 

on,  with  tht  performance  of  external  work,  of 
compressed  gases.  P.  Leptien,  Neumfinster,  Germany. 
Eng.  Pat.  '2497.  Feb.  I.  1910.  Under  Int.  Conv., 
Feb.  1.  1909. 

'In,    cylindei   in  which  the-  expansion  "l  the  compt I 

we',!  to  take-  place  is  beat-insulated  at  the  part 
b  does  neet  come  into  contact  with  the  piston  packing^ 
bv   I,,  mm  ohs  mbet   ,|u  ided  inte.  oomp 

incuts.  The  piston  is  provided  with  strong  spring  packing 
rings,  which,  pressing  heavily  on  the  cylindei  »  ill-. 
pi  event   li  a  ka  _-■■  and  teat  to  keep  the 

lubricant    in  a  lluiil  condition.      J.  W     II. 

Refrigerating  liquids.  \V.  E.  Evans,  London.  From 
L.  Bicbler,  Innsbruck,  Austria.  Eng.  Pat.  9964, 
April  23,  1910. 
An  hermetically  sealed  apparatus  consisting  of  twe> 
communicating  vessels  in  which  a  high  vacuum  has  been 
produced  is  used.  Water  containing  a  hygroscopic 
substance  in  solution  (such  as  zinc  chloride 
potash)  is  charged  inte,  one-  vessel  and  a  small  quantity 
is  idsee  placed  in  tin-  second  vessel     The  first   vessel  is 

heated  and  the-  s, ml  vessel  cooled,  bo  that  water  di 

and  is  condensed  in  the  second  \e  '        first 

el  is  now  cooled  and  the  see  >nd  vessel  surrounded  by  the 

liquid   to    be-   frozen.     The   water   in   the   second   vessel 

re-evaporatee  and    is  reabsorbed  rapidly  by  the  salt  in 

first    vessel,   producing    a    le,w    temperature  in  the 

I    vessel.      The-   small    quantity   of   the   salt    in    the 

second  vessel  prevents  its  contents  freezing. — J.  YV.  H 

Evaporator.     J.  E.  Dunn,  Assignor  to  American  Evaporator 
Philadi  Iphia,  I'a.     0.8.  Pat. 971,268, Sept  27,  1 1 •  H i 

Each  element  of  thi  eif  a  group  of 

v,,,  :iib.s  which  pass  through  a  heating 

,,ii„r.  The-  lower  ends  of  the-  tubes  project  int< •  » 
pressure  chamber  an, I  the  upper  ends  extend  inte,  a  s.jiara- 
ting  chamber.  .-.  ith   vanes,   in   which  the   liepii.l 

and  vapour  an-  separated,  the  vapour  being  oondn 
to  the  -pec  surrour  ling  the  tubes   ind  the  uqtud  to  the 
pressure  chamber.     YV.  II.  C. 

Con'  Apparatus  inr  .     P.   K- 

Lille,    I'la  ioi    b     Ei   tni  i     I  vaporatoi    t  ■>., 

t.  971,383,  S.pt.  27.  1910. 

The  lower  e-nels  ,,f  the  vertical  tulM-s  of  the  evaporator 
extend   beyond   the-  lower  tube-plate  into  an  inner  l»,»l 
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contained  within  the  feed  chamber.  The  liquid  accom- 
panied by  vai>our  enters  the  feed  chamber  and  the  former 
i.-  obliged  t"  flow  over  the  upper  edge  of  the  inner  bowl 
before' it  .an  enter  the  vertical  tubes.  This  facilitates 
the  s.|iaration  of  the  vapour. — W.  H.  (  . 

Evaporators ;     Feeding    device    for    .     A.    S.    Morris. 

Haverford.  Pa.,  Assignor  to  Kestner  Evaporator  Co.. 
Philadelphia,  Pa.  U.S.  Pats.  (171,304  and  971,395, 
Sept.  27,  1910. 

The  claims  are  for  the  provision  of  a  feed  chamber  at  the 
bottom  of  the  evaporator  provided   with  annular  bafhV- 
to    facilitate   the   separation   of  vapour  from  the 
liquid  fed  into  the  evaporator. — W.  EL  C 

Distilling  apparatus.     V.   Mallmann.     Ger.  Pat.  222,330. 

July  26,  1909. 
The  apparatus  is  shown  in  the  accompanying  diagram. 
The  hollow  cylinder,   B.  divides  the  still,  A,  into  two 
parts,  the  vapour  space  of  the  outer  compartment  being 


^tC^ 


Ujj 


connected  by  a  pipe  passing  through  the  condenser,  K1, 
with  the  suction  side  of  the  pump,  P.  The  vacuum 
thus  created  causes  air  to  be  drawn  in  through  the  pipe, 
E,  and  ring,  t '.  At  the  same  time  the  pump  forces  air 
through  the  pipe,  F,  and  ring.  D.  this  air  escaping  through 
the  pipe,  G.  passing  through  the  condenser,  K. — A.  S. 


Distilling    apparatus  :     Column    .     E.    Flick.     Ger. 

Pat.    223.041.   I'd..   24.   1909.     Addition    to    Ger.    Pat. 
206,902,  July  21.  1907. 

Tin.  hoods  or  covers  over  the  perforations  in  the  plates 
of  the  column  described  in  the  chief  patent  (see  Fr.  Pat. 
392,674  ,,i  1908;  this  J.,  1909,  15)  are  provided  with 
annular,  projecting,  down-turned  rims  to  ensure  the 
formation  of  a  thin  iilm  by  the  clowntlowing  liquid  .is  it 
flows  down. — A  S. 


1 1  ion  of  saline  solutions  by  means  of  cooling  surfaces ; 

Process   ami    apparatus    for    the    .     A.    Johanson. 

Ger.  Pat  226,452,  Aug.  13,  1909. 

By  means  of  a  conical  distributing  plate,  the  saline  solution 
is  directed,  in  a  thin  stream,  against  the  inner  wall  of  a 
vertical  cylinder  provided  with  a  cooling  jacket.  The 
crystals  which  separate  flow  downwards  with  the  mother- 
liquor  into  a  collecting  hopper  at  the  bottom  of  the  cylinder. 
This  hopper  is  furnished  with  a  conveyor  for  removing  the 
crystals  and  with  an  overflow  for  the  mother-liquor. 
The  cooling  water  is  supplied  to  an  annular  trough  at 
the  upper  end  of  the  Cylinder. — A.  S. 


Drying  apparatus.  L.  Berger,  Auf  dec  Schanze,  Germany. 
Eng.  Pat.  8443.  April  7.  1910.  Under  Int.  Conv. 
De      14.   1909. 

See  IV.  Pat.  412,321  of  1910  ;  this  J.,  1910,  997.— T.  F.  B. 


ociating   atld   extracting   steam    from   aqueous   liquids, 

Method  of .     W.  T.  Hoofnagle.     Fr.  Pat  414,921, 

April   19,  1910.      Under  Int.  Conv.,  April  26,   1909. 

See  U.S.  Pat.  956.097  of  1910  ;  this  J..  1910,  680.— T.F.B. 


Fitters;     Manufacture    of .     F.    Sehr,    Blankenhain, 

Germany.     U.S.  Pat.  972,723,  Oct.  11.  1910. 

See  Fr.  Pat.  412.045  of  1910  ;  this  J.,  1910,  1032.— T.  F.  B. 

Crucibles.  The  Morgan  Crucible  Co.,  Ltd.  Fr.  Pat. 
415,099,  April  21,  1910.  Under  Int.  Conv.,  Mav  6, 
1909. 

See  Eng.  Pat.  10.771  of  1909  ;  this  J..  1910,  742.— T.  F.  B. 


Deflooculatmg     insoluble    substances;     Process    for . 

E.  G.  Acheson.     Fr.  Pat.  415.552,  March  21,  1910. 

See  U.S.  Pat.  964,478  of  1910;  this  J..  1910, 1047.— T.  F.  B. 


Ha.— FUEL  ;     GAS  ;       MINERAL     OILS     AND 
WAXES. 

Power  gas  and  its  development.  J.  S.  S.  Brame.  (Lecture 
delivered  at  Sir  John  Cass  Technical  Institute.)  Chem. 
Trade  J.,  1910,  47,  376. 

The  introduction  of  power  gas  has  made  possible  consider- 
able economy  in  the  use  of  natural  fuel  resources.  Apart 
from  the  use  of  blast-furnace  and  coke-oven  gas,  previ 
ously  wasted,  the  replacement  of  steam-power  by  gas 
power  would  diminish  the  annual  consumption  of  coal  for 
power  in  this  country  by  9  million  tons,  or  about  20  per 
cent.  Power  gas  can  also  be  generated  from  peat  and 
other  poor  fuels  not  suitable  for  raising  steam.  There 
are  140  million  acres  of  peat  bog  in  Europe.  For  small 
powers,  up  to  30  B.H.P..  the  author  recommends  the  use 
of  coal-gas  rather  than  a  gas-plant  ;  from  30  to  250  B.H.P. 
a  suction  gas-plant  is  recommended  ;  and  for  greater 
power,  a  pressure  gas-plant.  The  success  of  the  suction 
gas-plant  using  bituminous  fuel  is  now  established.  Re- 
cent developments  arc  the  use  of  the  engine  exhaust  in 
place  of  steam  in  the  producer,  and,  in  Germany  the 
abolition  of  the  gas-holder  in  pressure  gas-plants,  the 
production  being  controlled  by  fans  driven  by  the  engine. 

—A.  T.  L. 

Mixed  gas  [Coal  gas  and  water-gas]  ;   Production  of . 

R.  Terhaerst  and  H.  Trautwein.     J.  Gasbeleucht,  1910, 

53,  979—982. 
The  paper  is  mainly  a  defence  of  the  practice  of  producing 
the  water-gas  in  a  separate  generator  for  admixture  with 
the  coal-gas.  The  work  of  Debruck  (this  J.,  1910,  080) 
apparently  showed  that  it  was  cheaper  merely  to  inject 
steam  into  the  vertical  retort.  The  present  authors,  dis- 
cussing first  alleged  irregularities  from  imperfect  mixing 
in  the  former  process,  assert  that  if  the  supply  of  water- 
gas  is  regular  and  continuous  and  is  mixed  with  the  coal- 
gas  before  reaching  the  holder,  there  is  no  difficulty  in 
obtaining  perfect  homogeneity.  As  to  cost  they  find  De- 
bruck's  figures  incomplete  as  leaving  out  many  considera- 
tions, other  than  volume  of  gas  produced.  Where 
Debruck  quoted  M  26-69  per  1000  eh.  m.  (8-9d.  per  1000 
cb.  ft.)  by  the  mixing  method  they  quote  M  23-77  per 
1000  cb.  m.  (7-9d.  per  1000  cb.  ft.)  accepting  his  figure  of 
M  24-07  per  1000  cb.  m.  (8d.  per  1000  cb.  ft. )  for  generation 
in  the  retort.  This  reverses  the  state  of  affairs,  and  it  is 
further  urged  that  a  separate  water-gas  generator  is  greatly 
to  In-  preferred  for  adaptability  and  emergency  require- 
ments.—W.  H.  P. 

Water  gas,  suction  gas,  and  other  gases  in  factories  ; 
Memorandum  as  tu  tht  us,  ,,/ .  Factory  and  Work- 
shop Act,  1901.     Form  827,  April,  1910. 

After  mentioning  the  fact  that  the  number  of  cases  of 
carbon  monoxide  poisoning  has  increased  in  recent  years, 
the  memorandum  gives  some  of  the  causes  to  which  these 
casualties  have  been  traced,  and  a  few  examples  of  necessary 
routine  instructions  which  should  be  posted  up  in  works. 
A  number  of  preventive  measures  are  suggested,  and  a 
specimen  notice  is  given. 
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iA  turn    ouinuj    of    California.     Board    oJ      I  i     !.■    ,)., 
Oi  i.  i'ii,  1910. 

Tiik  following  arc  the  particulars  ol  the   petroleum  pro- 
duction   •!  California  in  recent  wars  : — 
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Since  the  discovery  of  the  "  gushers,"  which  have  given  a 
in   output   than  the  market    required,  the  large  oil 
companies  havo  announced  t  hut   they  will  only  pay  30 
•  i-iit -  pet  barrel  at  tin1  wells. 

Mydrocarbo*    oils;     Emulsificatum    of  by    means   of 

aqueous  solutions  of  salts  of  fatty  acids.  P.  6.  Donnan 
and  II.  K.  Potts.  Z.  Chem.  End.  Kolloide,  1910,  7. 
208     I'll. 

\  9i  kii  a  "i  measurements  was  made  of  the  surfai  e  tension 
between  solutions  of  sodium  salts  of  fatty  acids  of  various 
concentrations  and  a  hydrocarbon  lubricating  oil  con- 
taining about  HI  per  cent,  of  free  acid  (which  bad  n.> 
influence  on  the  results),  bj  aid  of  Lewis' dropping  pipette 
(Phil  Mag.,  \|.nl.  1908,  499).  Brora  acetic  acid 
up  to  oenanthylic  acid,  the  surface  tension  decjeased 
only  slightly  as  the  concentration  increased,  but  the 
sodium  salts  of  caprylic  acid  and  the  higher  acids 
n  much  greater  decrease  of  surface-tension,  the 
decrease  varying  with  the  molecular  weight  of  the 
acid.  The  emulsification  experiments  were  made 
liv  shaking  a  measured  volume  of  the  hydrocarbon 
nil  with  a  measured  volume  of  the  fatty  acid  salt  solution 
in  a  specially  constructed  quartz  vessel,  for  sixteen  hours, 
.■u  a  constant  temperature;  after  standing  for  two  hours, 
the  mixture  consisted  of  three  layers — clear  oil  at  the  top, 
a  thick,  white  "  oil-cream  "  next,  and  a  very  dilate  emul- 
sion below.  The  vessel  was  then  gently  agitated  for 
one  minute,  to  cause  the  two  lower  layers  to  unite,  and 
In  ,  .,■.  nf  tins  emulsion  were  analysed.  The  results 
of  this  series  of  expei  ments  showed  that  the  sodium  salts 
of  the  lower  acids  (up  to  and  including  caprylic  acid)  gave 
nn  emulsions;    those  of  pelargonic  ami  cap  gave 

emulsions  bo  dilute  that  the  method  employed  gave  no 
definite  figures;  the  sodium  salts  of  lanric  and  myristdc 
aeiils  iinnlsitiiil  increasing  amounts  of  oil  up  to  certain 
concent  rut  ions,  and  then  the  amounts  emulsified  decreased. 
This  may  be  due  to  the  positively-charged  sodium-ions 
"salting-out  "  or  coagulating  the  negatively  charged  oil 
particles  after  a  certain  concentration  is  reached, 
similar  optimum  concent  rat  ion  was  observed  by  Spring 
in  the  case  of  lampblack  suspensions  stabilised  bj 
soaps;  si-  tins  J.,  1909,  B0;  also  1910,  99;  368 
That  the  sodium  suit-  of  caprylic,  pelargonic,  and  oaprii 
acids  possess  little  or  no  emulsifying  power,  althi 
lowering  the  surface-tension,  is  probably  due  to  the  fact 
that  the  decrease  of  surface  tension,  and  consequent 
tendency  to  form  emulsions,  is  not  sufficient  to  destroy 
the  coagulating  action  of  the  sodium-inns  on  the  oil 
particles.— T.  F.  B. 

Apparatus  tor  distilling  tars  and  mineral  oih.     Rosenthal 
See  III. 

Patents. 

Peat  :   Treatment   of .     E.    Zohrab,   Caithness,   and 

.1.  Dunham-Massey,  London.     Eng.  Pat.  19,395,  Aug.  23, 

1909. 
The  patent  relates  to  a  process  in  win  h  the  peat  is  grounds 
mixed  with  added  water  or  moisture  moulded  into  brick, 


in  win.  h  n I  char  oal  is  applied.     The  rib 

consi  lax  hexagonal  rh  am,  i  (see  fig.  I,  ait  idi  d 

h\    the     1 1    |  hit  tit  u  ins,   r7.  iiiln  a   steam   space,   I  ".    I 

drying   chambers,   <'.  for   the    peat    blocks.      Dry   ait 
passed  through  these  ehuuiliers  in  the  opposite  ourection 
to  that    iii   whii  Ii   the   peat    is   travelling.     The  drun 
mounted   in  end  bearings  so  that    it   can   be  rotated   by 
hand-gear  to  bring  each  of  the  divine  chambers  in  turn 
to  the  bottom  foi  charging  and  disci  Phe  shape 

of  the  partitions,  c7,  is  such  that  as  the  drum  is  turned, 
fresh  suifa.  i-  of  the  peal  blocks  are  brought  in  contact 
with  the  hot  casing,  the  other  surface,  being  exp 
to  the  current  of  dry  air.  To  facilitate  charging  and 
discharging,  the  peat-blocks,  </.  rest  on  endless  hand.-.  .-'. 
supported  on  ii 'Hers,  i  ■-.  and  the  cud  rollers  can  I"-  driven 

by  gearing  when  in  the  position  1 barging.     The  charring 

oven  comprises  a  retorl    which  is  vertical  at   the  upper 
.nn l   lowi  i    pai  i  -.   t  he   Intel  mediate    |  inclined. 

Tile   1 

it.  which  pass  up  through  two  heating  flues  in  opr» 
walls  of  the  retort.     When  sufficii  generated  in  the 

retort,  this  gas  aftei   being  purified,  is  burned  at  tuyi 
arranged  at    intervals  throughout  the  height  of  the  two 
heating  Sues.     A.  T.  L. 

Hard  <>•■ '  :   M(  thod  of  n  alising  m  a  furnaet  the  full  calorific 

i..  James,  London.     Eng.  Pat  21,779, 

24,  1909. 

1H i    tin]  i-  burnt    in  a  closed  furnace  provided  with  an 

air  inlet,  an  outlet   Hue,  and  a  closed  charging  hopper. 

The   air.    whil  b  '    ''>' 

passing  through  the  hollo*    walk   of  the  furnace  and  is 
then   admitted   to   hollo*    bafB 

Tine  through  perforations  in  the 
nn<ji  directed  downwards  on  to 

il„.  the  fuel.     The  smoke,  carbon  monoxide, 

,,,,,!    othet    combustihl  rated   from   the   fuel 

are  thus  not  passed  through  the  fuel  bed  but  are  mixi 
soon  as  they  an-  formed,  with  heated  air  or  oxygen  which 
ensures  complete  combustion.     A.  I'.  L. 

Carbon    dioxide    in    combustion    gates    of    furnace    flues  ; 
Apparatus   for   automatically    indicating   and    recording 

\h.     percentage    of    .     H     P.    Ward,    Ballyholme, 

ad.  Bng.  Pat  23,846,  Od  18,  1909. 
Thk  apparatus  is  of  the  type  worked  by  water  or  a  water 
motor,  and  in  which  the  gas-measuring  chamber  and  the 
water  motor  are  comprised  in  a  long  cylindrical  vessel 
(provided  with  a  system  of  pipes  and  siphons)  in  such 
a  nay  that  the  water  rising  in  the  vessel  seals  up  and 
expels  the  gas  in  the  measuring  chamber.     The  measured 
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quaiituy  of  flue  gas  is  discharged  inio  a  bell  float  (con- 
tained in  a  solution  of  caustic  potash)  to  tin-  upper  end 
of  which  the  recording  pen  is  attached.— W.  E.  F.  P. 

Coke-ovens  ;  Process  for  keeping  th.  asct  >■■  m  -pipes  of 

clean.     B.   Kickers  and   E.    Klink. ■.     Ger.  Pat,  223,269, 
June  8.  1909. 

The  interior  of  the  pipe,  after  being  cleaned  mechanically, 
i-  sprayed  with  milk  of  lime  or  the  like,  in  order  to  prevent 
subsequent  deposits  from  caking  on. — A.  i>. 

Methane  ;    Catalytic  synthesis  of  .     F.   Bedford   and 

c.  E.  Williams,  Lincoln.  Eng.  Pats.  17,017.  July  21, 
1009,  and  22,219,  Sept  29,  1909. 
The  process  consists  in  separating  carbon  monoxide  and 
hydrogen — cither  singly  or  together — from  a  commercial 
gas  (such  as  Mond  gas)  and  subjecting  a  mixture  of  the 
same  to  the  action  of  "finely  divided  nickel  or  other  catalyser, 
wherebv  methane  is  produced  in  accordance  with  the 
equation,  CO-3H!  =  CH1-H20.  The  commercial  gas, 
after  being  freed  from  carbon  dioxide  by  ordinary  means, 
is  cooled  to  such  a  degree  that  the  constituents  (including 
the  sulphur  impurities)  assume  the  solid  or  liquid  form, 
with  the  exception  of  the  hydrogen  which  remains  in  the 
caseous  state  and  is  collected  in  any  convenient  manner. 
On  allowing  the  condensed  residue  to  evaporate,  carbon 
monoxide  and  nitrogen  distil  off  first,  and  the  former  gas 
is  separateil "  by  known  means,"  such,  for  example,  as 
cuprous  chloride  solution,  the  carbon  monoxide  being  sub- 
sequently recovered  by  evaporation.  The  purified  hydrogen 
and  carbon  monoxide  are  then  mixed  in  the  required 
proportions  and  subjected  to  the  action  of  the  nickel. 
Alternatively,  the  cooling  of  the  gas,  after  removal  of  the 
carbon  dioxide,  may  be  carried  to  such  a  point  as  to 
solidify  the  sulphur  impurities  and  liquefy  a  portion  of 
the  carbon  monoxide,  leaving  a  gaseous  residue  containing 
carbon  monoxide  and  hydrogen  in  the  required  proportions, 
together  with  nitrogen,  the  presence  of  the  latter  being 
immaterial. — W.  E.  F.  P. 

Gas  generating  apparatus.     M.  White,  Luton.     Eng.  Pat. 
26.459,  Nov.  15,  1909. 

Is  an  apparatus  for  the  manufacture  of  suction  gas  from 
wood    refuse,    a    centrally    arranged,    vertical    partition 
extends  through  the  passage  leading  from  the  generator, 
through    the    dust    collector,    and    through    the    passage 
leading  to  the  scrubber.     By  means  of  suitably  disposed    j 
valves,   either   half   of   the   dust    collector   and   adjacent    j 
passages     may    be     put    into    communication    with    the    I 
generator  and  scrubber,  so  that  one  part  of  the  apparatus    | 
may    be    cleaned    out    without    interrupting    the    action 
of  the  other  part. — W.  E.  F.  P. 

Gas  producers.     A.   and  L.    Wilson.   Stafford.     Eng.   Pat. 

2416,  Jan.  31,  1910. 
In  a  producer  for  use  with  bituminous  fuel,  the  generating 
chamber  and  the  scrubbing  chamber  are  contained  in  a    j 
common   casing,   or   constitute   one   structure.     The   two    ! 
chambers   are   on    the   same    level,    the    scrubber    being 
situated  either  at  the    side  of  the  generator  or  co-axially    I 
within  it.     The  scrubber  is  provided  with  a  hopper  at  its    | 
upper    end,    the    lower    part    being    contracted    and    ter-    ! 
minating  in  a  water-sealed  chamber,  through  which  the 
removal  of  the  fouled  material  is  effected.     The  gas  passes 
from  the  top  of  the  generator  to  the  bottom  of  the  scrubber 
which    effects   the   removal   of   dust,   soot,   etc.,   without 
condensing   the   tar — thus   obviating   the   fouling   cans.. I 
by   the   semi-solid   mixture   of   tar,   dust    and    soot   which 
deposits  in  apparatus  of  the  ordinary  type. — W.  E.  F.  P. 

Gas    producer.     \V.    B.    Hughes,    Cleveland,    Ohio.     U.S. 

Pats.  971,271  and  971,272,  Sept.  27,  1910. 
The  producer  has  a  rotating  body-portion,  and  a  rotating 
bottom,  both  sealed  in  a  channel  into  which  the  ashes 
are  forced  by  scrapere  attached  to  the  rotating  bottom, 
or  rotated  independently  of  it.  The  ashes  are  delivered 
into  a  trough  from  which  they  are  withdrawn  by  a  eon- 
veyor. — A.  T.  L. 


Qas  :  Apparatus  jor  manufacturing  — — .  B.  Loomis, 
Hartford.  Conn..  Assignor  to  Loomis  Utilization  Co. 
U.S.  Pat.  971,858,  Oct.  4.  1910. 

The  producer  is  formed  with  two  fuel-chambers  in  the 
lower  portion,  separated  by  a  partition  rising  from  the 
base.  Each  chamber  is  curved  outwards  at  its  lower  end 
towards  a  chamber  or  extension  of  the  producer  casing, 
and  these  extensions  are  fitted  with  doors  at  their  outer 
ends.  The  base  of  each  fuel  chamber  is  fitted  with  a  vertical 
tuyere  connected  with  valvcd  steam-inlet  and  gas-outlet 
connections,  so  that  the  blast  can  be  admitted  to  either 
chamber  and  gas  drawn  off  from  the  other.  The  gas- 
outlet  pipes  are  connected  to  an  air-heater,  and  the  hot  air 
is  led  to  the  top  of  the  producer. — A.  T.  L. 

Briquettes,    Nocks,  or   plates  [of  fuel,  etc.];    Manufacture  of 

.     J.   B.   Ballantinc,   J.    MacWilliams,   and   \V.   E. 

Windsor-Kichards.     Fr.   Pat.   415.301,   April  21,   1910. 

See  Eng.  Pat.  1645  of  1909  ;   this  J.,  1910,  683.— T.  F.  B. 

Coking  processes.  L.  L.  Summers,  Chicago,  U.S.A.  Eng. 
Pat.  3197,  Feb.  9.  1910.     Under  Int.  Conv.,  Feb.  9.  1909. 

See  U.S.  Pat.  935.175  of  1909  ;  this  J.,  1909,  1079.— T.  F.  B. 


Coking    processes.     L.    L.    Summers.     Fr.    Pat.    414,174, 
March  26,  1910.     Under  Int.  Conv..  April  26.  1909. 

See  U.S.  Pat.  951,786  of  1910  ;  this  J.,  1910,  479.— T.  F.  B. 

Coke  ;     Treatment    of   .     B.    Elv    and    A.    Kollason, 

Pye  Bridge.     U.S.  Pat.  972,352,  Oct.  11,  1910. 

See  Eng.  Pat.  26,121  of  1908  ;  this  J.,  1909,  876.— T.  F.  B. 

Testing  or  analysing  lubricating  oils  or  the  like.     Eng.  Pat. 
21,661.     See  XII. 


IIb— DESTRUCTIVE    DISTILLATION  ; 
HEATING  ;    LIGHTING. 

Illuminating    power    of    gas    [in    incandescence    burners] ; 

Determination   of  the  from  the   heating  value.     M. 

Mayer.  J.  Gasbeleucht.,  1910,  53,  933—939. 
Previous  experiments  have  shown  that  when  different 
gases  are  burned  in  the  same  incandescence  burner  with 
sufficient  primary  air  in  each  case  to  give  the  hottest  flame, 
the  candle-power  is  proportional,  within  10  or  12  per  cent., 
to  the  heating  value  of  the  gas  burnt  in  unit  time.  The 
condition  mentioned  requires  the  use  of  gas  and  air  under 
pressure.  Similar  experiments  have  now  been  made  with 
gas  and  air  at  the  ordinary  pressures.  With  the  lighting- 
gases  ordinarily  met  with,  having  a  heating  value  from 
4500 — 5600  cals.  per  cb.  m.  (lower  value),  the  same  relation 
holds  between  the  candle-power  and  the  heat  consumed, 
provided  the  burner  is  regulated  so  that  heat  is  consumed 
at  the  same  rate  with  the  different  gases,  and  the  volume 
of  flame  and  distribution  of  temperature  within  it  are  the 
same.  Under  these  conditions  and  with  a  wider  range  of 
gases  it  is  found  that  with  the  weaker  gases,  which  are 
richer  in  hydrogen,  a  smaller  proportion  of  primary  air  is 
drawn  into  the  burner,  but  these  gases  and  also  gases 
containing  a  smaller  proportion  of  heavy  hydrocarbons, 
give  a  higher  candle-power  for  the  same  consumption  of 
heat.— A.  T.  L. 

Patents. 

Distillation  of  coal  or  other  carbonaceous  material  ;   Carriers 

for   use    in   apparatus  for   the   .     K.    S.    Richards, 

Wravsburv,  Bucks,  and  R.  W.  Pringle,  Richmond, 
Surrey.  Eng.  Pat.  22,421.  Oct.  1,  1909. 
A  carrier  suitable  for  conveying  fuel  through  a  heated 
Hue  or  chamber,  in  order  to  suhject  it  to  partial  distillation, 
is  formed  of  travs  which  are  wide  in  proportion  to  their 
length  in  the  direction  of  travel.     The  trays  are  divided 
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bi    longitudinal    partitions    into   a    nambei  la   run    . . 1 1    through    the  outlet,  d      II"    lightei    ■. 

ohambers  whioh  are  tapered  outwards  from  the  bottom,       pass  oul   through  '<.   but 

o  enable  the  heal  to  penetrate  the  mass      \    I    I,.  are   collected   by   the   h I.   G,   and    past i    through 

rating  tar  /rom  hot  aa<  produced  in  th  destructive 
distillation  of  coal  or  the  like.  E.  Wagener,  Dahlhaasen 
t>  d.  Ruhr,  Germany.  En  Pal  8282,  M  it  12,  1910. 
I  ndei  I  lit.  Conv.,  Mar.  29,  1909. 

Thk  process  consists  in  subjecting  the  hoi   ga     to  centri- 
I  action  whilst  injeoting  a  large  proportion  ol  pn  viousrj 

Wparated  tar  (or  mixture'  of  tar  and  amuionia  liipn n  )  ;    or 

tin-  gas  and  tar  may  be  ultimately  mixed  before  being 
ted    to   centrifugal   action.  -W.  E.  !•'.  1'. 

combustibles;    Process  for  th.   d\  lotion 

of .    A.  Zorn.  Ger.  Pat.  224,069,  Man  h  13,  1909. 

I'm:  process  consists  in  subjecting  s  oharge  of  the  material 

to  distillation  in  chambers  disposed  one  alongside  or  

■  the  other,  and  in  which  the  temperature  

progressively.  For  example  a  large  distillation  i  hambei 
may  be  divided  into  compartments  In  movable  partitions, 
to  allow  of  the  transference  ol  the  charge  from  one 
partim-nt  to  the  next.  The  partitions  are  provided  with 
perforations,  through  which  the  distillation  gas  i  pa  into 
the  pn  i  lin  compartment,  and  give  up  their  heal  to  the 
oharge  therein.     A.  S. 

Metallic    filament.     1.     Kiteee,     Philadelphia,     Pa      0.8. 
I '.it.   971,385,  Sept.   27.    1910. 

I  1 1 1  metal,  in  a  finely-divided  stair,  i  converted  into 
the  phosphide,  and  the  ingot  of  phosphide  is  then  re- 
DonvertM   into   the   metallic   state   by   electrolysis.     The 

porous  ingot  thus  obtained  is  hammered  and  rolled  while 
hot,  and  is  finally  drawn  into  win-  while  at  a  lower  tempera- 
tare,   -A.  T.  L. 

Cool  ;  Distillation  of  — —  in  vertical  retorts.  S.  Glover, 
St.  Helens,  and  .1.  West,  Southport.  Eng.  Pat.  20,309, 
Sept  4.  1!)09. 

See  Fr.  Pat.  412,194  of  1909;  this. I..  1910,  1000.— T.  F.  B. 

Metallic  filament*  for  incandescent  ihctric  lump*  ;    Process 

fur    decarbonising    .     Westinghouse     Metallfaden- 

Qluhlampenfabrik  Ges.  m.  b.   II.,    Vienna.     Eng.  Pat. 
2983.  I'll..  7.  1910.     Under  Int.  Conv..  Fell.  19,  1909. 

SEEFr.  Pat.  412.443  of  1910;  this  J.,  1910, 1001.  -T  F.  B. 

Metallic  filament  for  electric  lamps.      1.    odtsee,      Fr.    Pat. 
415.875.   May    11.   1910. 

See  U.  S.  Pat.  971,385  of  1910  ;   preceding.— T.  F.  B. 

Obtaining  gases  such  as  sulphur  dioxide  and  carbon  dioxide, 
sufficiently  pure  for  further  use,  together  with  ammonium 
salts,     tier.  Pat.  226,107.     See  VII. 

Producing  crucibles  anil  retorts  for  zinc  furnaces  and  retort. 
for  the  distillation  of  coal.     Eng.  Pat.  14,897.     See  VIII. 


HI.— TAR  AND  TAR  PRODUCTS. 

Distillini)  tars  and   mineral  oils  :    Apparatus  for  . 

T.  Rosenthal.     Z.  angew.  t  hem..  1910.  23.  1969—1970. 

The  apparatus  shown  in  the  accompanying  figure,  invented 
by  Wernecke  (see  this  J.,  1908.  1142).  ha,  been  -n.-cess- 
fully  employed  for  the  distillation  of  lignite  tars  and 
lignite  tar-oils,  and  has  a]-,,  given  satisfactory  results 
in  the  fractionation  of  German  mineral  oils;  it  is.  moreover, 
equally  suitable  for  treating  other  tars  and  oils.  The 
feature  of  the  apparatus  is  the  Beries  of  troughs  formed 
round  the  wall  of  the  still  by  means  of  Banged  annular 
projections.  The  tar,  which  may  have  been  previously 
heated,  is  introduced  through  the  orifice,  <i,  in  the  crown 
of  the  still,  and  runs  into  the  uppermost  I  rough  :  when  thi- 
is  full,  the  tar  overflows  into  the  next,  and  so  on  until 
it   reaches  the  lowest   trough,   the   overflow    from    which 


Daml  c,  to  a  condenser,  which  is  connected  with  a  vacuum 
pump.     The   height    ol    the   hood,   G,   can    bt    regulated 
aiding  to  the  fractions  which  it  is  desired  to  separate. 
One  ol  the  great  adi  I  this  apparatus  is  the  very 

large  surface  of  liquid  whioh  is  exposed  to  heat  ;  the  total 
quantity  of  liquid  treated  al  one  tune  is  not  large  (about 
600  kilos),  lint  in  addition  to  the  large  suite.  ,  \  posed 
in  the  troughs,  there  is  a  considerabli  liver  cf  oil 
tmuousiy  running  down  the  sides  of  the  apparatus  to  the 
lower  troughs,  in  one  works  where  the  apparatus  is  in 
use.  from  six  to  seven  tune-  more  lignite  t.o  hat  been 
distilled  in  24  hours,  than  in  a  2500  kilo,  still  of  the  ordinal] 
pattern.  The  viscosity  of  the  heavier  oils  prodl 
has  proved  to  be  greater  than  that  of  the  distillates  from 
the  old  stills,  and  the  dei  ompontion  of  the  tar  constituents 
considerably  reduced.  Owing  to  the  small  amount  of 
material  treated  at  one  time,  the  re  placement  of  a  trough 
or  other  slight  repair  is  a  much  less  serious  operation  than 
in  the  ordinary  still. — T.  F.  B. 

Patents. 

Aromatic    alkul    ethers ;     Process    for    preparing    . 

Farbenfabr.  vorm.  F.  Bayer  und  t  o      I  let    Pat  2! 

March  18.  19(19.       \ddition  to  Cer.  Pat.  189,843,  April  5. 

1906. 

Ai.kyi.aryx  ethers  are  obtained  by  the  action  of  nitroso- 
compounds  of  alkylated  acid  amides  (excepting  nitroso- 
niono-  or  -dialkylureas  and  mtroBOmethylurethanee]  on 
compounds  containing  one  or  more  phenol-hydroxyl 
groups,  in  presence  Of  alkali  or  alkaline- earth  hydroxides, 
ammonia,  or  organic  bases.  The  nitrOBO-Compoimds 
are  prepared  by  treating  a  suspension  of  the  necessary 
alkvl  amide  in  dilute  acid  with  nitrite  solution.  (Compare 
Fr.'Pat.  374.37*:    this   !..   1907,  77*        T.  K.  B. 

•hrai/uinonyl   isocyanate   from    -l-aminoanthraqiiinone  ; 

Proces-  ior  preparmg .     Farbwerke  vorm.  Mci-ter. 

Lucius,  und  Bruning.     Get    Pal    224,490,  May  16,  1909. 

rmoAKTHRAQt  ivosK  is  treated  with  phosgene  in  the 
ming  8-anthraquinonylurea  chloride,  which 
is  converted  into  the  corresponding  isocyanate  by  treating 
with  a  suitable  diluent  ;  nearly  quantitative  yields  are 
;,,  be  obtaiivl.  The  ordinary  processes  employed 
for  the  preparation  of  aromatic  isocyanates  are  not  applic- 
able to  .-j-aminoanthraquinone. — T.  F.  B. 
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Indole   from   product!  oUs  obtained  l;i  distilling 

coal   Uirs  ;     Pra  trading  .     Ges   f.    Teer- 

verwerthung.     Fr.  Pat.  415,156,  April  23,  1910.     Under 
Int.   Conv.,  .Inly  8,    1909. 

Pal  233,304 of  1909;  this.J.,  1910, 936.^-T. F.  B. 

Diphenylenc  dioxide :  Process  for  producing .  Farben- 
fabr. vorm.  F.  Bayer  and  Co.  Fr.  Pat.  415,774, 
May  10,  1910.     Dnder  lm.  Conv.,  May  25,  1909. 

See  ( ;.r.  Pat  223.3(17  of  1909  :  this  J.,  1910.  937.— T.  F.  B. 


IV.— COLOURING  MATTERS  AND  DYES. 

Indigo    in    India    (1909-10).      Indian     Planters'   Gazette. 

Sept  lc  1910.    |T.i:. 

The  final  forecast  for  1909-10  showed  an  increase  of 
2  -3  per  cent,  in  area  and  of  2  p<>r  cent  in  estimated  output 
of  indigo  as  compared  with  the  preceding  Beason,  but  this 
should  not  be  taken  as  an  indication  of  any  industrial 
revival,  for  the  Bengal  crop  was  20  per  cent,  in  defect,  the 
deficiency  of  winter  rain  affecting  the  sowings  in  February, 
and  the  heavy  rainfall  at  the  end  of  August  destroying  the 
hopes  of  a  good  return  from  the  second  cuttings.  The 
Behar  output  is  the  lowest  on  record.  The  official  estimate 
of  yield  was  11.41X1  cwt  and  the  trade  estimate  10,700 
cwt  Research  work  still  continues,  and  the  results  of 
Schrottfcy's  experiments  with  a  new  ferment  food  and  a 
1  steeping  have  already  Keen  tested  on  a  com- 
mercial scale.  It  is  alleged  that  the  price  of  synthetic 
indigo  is  very  near  the  cost  of  production,  and  that,  if  an 
increased  voiume  of  indigotin  is  extracted  from  the  plant 
by  a  process  not  proportionately  more  expensive  than 
those  at  present  employed,  the  natural  product  will  be 
able  to  compete  more  successfully  with  the  artificial. 
The  introduction  of  the  Java-Natal  plant  has  reduced 
cultivation  expenses,  and  in  a  good  season  the  yield  per 
acre  shows  material  advance.  The  following  statement 
shows  the  exports  of  indigo  from  India  in  1909-10  and  the 
five  previous  years,  together  with  approximate  quotations 
of  average  price  per  cwt.  in  London  : — 


Average 

Prom 

From 

price 

From 

Madras 

other 

Total. 

Value. 

per 

Cal- 

ports. 

ports. 

cwt.    ill 

cutta. 

London. 

Cwt. 

Cwt 

Cwt. 

i  »i 

, 

£    s.     d. 

1904-05 

11,901 

7,822 

49.252 

656,000 

19   12     0 

1905-06 

19,062 

7.756 

31,186 

391,000 

19      7      4 

1906-07. . .. 

19.309 

11.159 

4.634 

35.102 

467,000 

20     6     0 

1907-08 

16.627 

10,619 

5.244 

32,490 

425,000 

20      1      4 

1908-09 

17.698 

4,636 

2,812 

24.946 

327,000 

20   10     8 

1909-10 

11.221 

3.655 

3,185 

18,061 

234,000 

211      1      4 

Fourteen  years  ago  the  total  was  169,525  cwt.,  valued 
£2-91  millions.  Although  fine  qualities  were  scarce,  the 
level  of  prices  in  I  aJcntta  in  1909-10  was  slightly  big] 
than  in  the  previous  year.  The  average  pike  for  the 
■  n  works  out  at  Re.  157  (£10  9s.  4d. )  per  factory 
maund.  In  the  distribution  of  exports  the  most  striking 
decline  is  in  the  figures  for  the  Dnited  Kingdom,  which 
have  fallen  by  7.344  cwt.  to  2,866  cwt.,  and  the  continent 
of  Europe  reduced  it-  demand  from  4,506  to  3,243  cwt. 
The  general  quality  of  the  crop  being  poor  and  the  Baatern 
demand  considerable,  business  with  Russia  via  the  Black 
Sea  fell  short  of  the  principal  dealers  anticipations. 
Shipments  to  Egypt,  chief)}  i"i  orders,''  amounted  to 
2,586  cwt..  against  3,851  cwt.  in  1908-9,  but  the  demand 
in  Asiatic  Turkey  was  stronger,  the  £  1,387  cwt. 

•  3,309  cwt.  in  the  previous  year.  In  Persia  also, 
where  the  prohibition  of  the  synthetic  substitute  is  tending 
to  become  operative,  the  advance  is  from  1,170  to  2,730 
cwt.,  and  there  is  a  small  but  steady  Japanese  demand. 
Japan  took  1,012  cwt  against  B04  cwt.  in  1908-9,  but  the 
United  States  imports  fell  from  1,295  to  1,027  cwt. 


I'  vi  i:nts. 

Azo   dyestuffs-;     Man   ■  of  .     P.    A.    Newt. in. 

London.  From  Farbenfabr.  vorm.  1".  Bayer  und  Co., 
Elberfeld,  Germany.      Eng.  Pat.  30,297,  Dec   28,  1909. 

Tnr.  dyestuffs  obtained  by  combining,  in  acid  solution' 

diazotised  1.4-nitronnphthyiammc  sulphonic  acids  with 
N-aryl  derivatives  <>t  2-amino-8-naphthol-6-sulphonio 
acid  dye  wool  from  acid  baths  very  level  black  shades, 
fast  to  light  and  milling.  The  products  are  very  similar 
to  those  obtained  from  the  diazotised  ethers  of  5-nitro- 
2  aminophcnol  according  to  Eng.  Pat.  1397  of  1909 
(this  J.,  1909,  1309),     T.  F.  B. 

Vat    [anthracene]    dyes;     Bluish-grey    and    brown    . 

I'.  Thomaschewski  and  H.  Raeder.  Vohwinkel.  and 
\V.  Mieg  and  P.  Fischer.  Assignors  to  Farbenfabr.  vorm. 
F.    Bayer   und    Co.,    Elberfeld,   Germany.     U.S.  Pats. 

'.171.224  and  971.22.-).  Sept.  27.  1910. 

(1)  l-BENZOYLAMiN"-4-chloro-anthraquinone  is  condensed 
with  l-benzovlaniino-4-amino-anthraquinone.  (2)  1- 
Amino-4-benzoylamino-anthraquinone  is  condensed  with 
l-benzoylamino-5-ehloro-anthraquinone  and  the  product 
is  treated  with  sulphuric  acid.  The  dyestuffs  obtained  by 
the  above  methods  dye  cotton  from  the  vat  in  bluish- 
grey  and  brown  shades,  respectively. — T.  F.  B. 

Nitrated  diazo  compounds  ;  Process    for  preparing  . 

Farbwerke  vorm.  Meister,  Lucius,  und  Brfining.      Gel. 

Pat.  224,387,  Dec.  5,  1908. 
Aromatic  amines,  with  the  exception  of  o-aminonaphthols 
and  their  sulphonic  acids,  are  diazotised  in  concentrated 
sulphuric  acid,  and  then  nitrated  in  the  same  solution  at  a 
low  temperature.  The  nitro-diazo  compounds  thus 
produced  possess  greater  coupling  power  than  the  non- 
nitrated  compounds,  and  the  aqueous  solutions  containing 
mineral  acid  can  generally  be  utilised  immediately  for  the 
preparation  of  dyestuffs. — T.  F.  B. 

Dyes;     Manufacture   of  .     P.   A.   Newton.   London. 

From  Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld, 
Germany.     Eng.  Pat.  22,555,  Oct.  4,  1909. 

See   U.S.    Pats.   951,046.   951,047,   951,048,   and  951,049 

of  1910  :   this  J.,  1910,  412.— T.  F.  B. 

Azo  dyestuff  ;   Manufacture  of  anew .     P.  A.  Newton, 

London.  From  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld.  Germany.     Eng.  Pat.  29,459,  Dec.  16,  1909. 

See  Fr.  Pat.  411.192  of  1909  ;  this  J..  1910,  938.— T.  F.  B. 

[Azo]    dyestuffs;     Black and    process    for    producing 

tin  in.  Farbenfabr.  vorm.  F.  Bavcr  und  Co.  Second 
Addition,  dated  May  3.  1910,  to  Fr.  Pat.  405.928, 
Aug.  11,  1909.      Under  Int.  Conv.,  July  5.  1909. 

See  ling.  Pat.  19,086  of  1909  ;  this  J.,  1910,  685.— T.  F.  B. 

Azo  dyestuffs;    Process  fur  producing .     Farbenfabr. 

vorm.   F.  Bayer  raid  Co.     First  Addition,  dated  April  12, 

1910.  to  Fr. 'Pat.  414.294.  March  11.  1910.      Dnder  Int. 
Conv.,  June  22.  1909. 
See  Eng.  Pat.  15.847  of  1909  ;  this  J.,  1910,  938.— T.  F.  B. 

Azo    dyestuffs    for    wool;      Yellou .     A.     L.     Laska, 

Offenbach,  Assignor  to  (hem.  Fabr.  Oriesheim-Elektron. 
Frankfort  on  Maine.  Germany.  U.S.  Pats.  971.761 
and  971,762,  (let.  4.  191(1. 

See  Eng.  Pat.  10,331  of  1910  ;  this  J.,  1910,  1196.— T.  F.  B. 

Ouazo  dyestuffs  :    Process  tor  making  yellow— — .     Chem. 

Fain.    ('.ne-liciiii-Klcktron.     Fr.    Pat.   415,632.   Mav   4, 

1910. 
See  Eng,  Pat.  10.331  of  1910  ;  this  J.,  1910,  1196.— T.  F.  B. 

Disazo    ili/ist  iiffs  ;      Procss    for    preparing .     Chera. 

Fabr.   Sriesheim-Elektron.     Fr.   Pat.  415,967.   May   13, 

1910. 
See  Eng.  Pat.  9173  of  1910 ;  this  J.,  1910,  939.— T.  F.  B. 
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o-Hudroxyi  . 

<  'hem.     I  abi      I  ii  ii    lioim  Klek( Fi      Im      i  I  .  'Ml'. 

Mil-    12,    1010 

Eng.  Pat.  8722  ol  1910  ;  this  J.,  1910,  938      I     l     B 

Monoazodyestuff ,   I'  .i„„t . 

I'.n  bwci  ke   vorm     Meister,    Lucius,   und    Bi  Ilnii         I  i 
Pit.  II  1,884,  June  29,  1909, 

Put.  15,089 ol  1909  ;  this  J  .  1910,  111'.     T.  I'.  It. 

/i.*n:,,  dyeitufls  for  cotton;    Process  far  . 

At  i-  '■       i     tailinfabr.     Fr.  I'm    U6.28C  Jul)  8,  1909. 
Eng.  Pat.  15,403  of  1909 ;  this  J.,  1910,  413     T.  F   I'. 


V—  FIBRES  ;     TEXTILES  ;     CELLULOSE  ; 
PAPER. 

\nni„.ni  inx*l  pulp  imports.       I'.i  |u.  i  Ii  i.i  il.  .    1910,  8.  996. 

I'hk  paper  industry  in  the  United  States  has  quit<  rei  i  ntly 

shown  si'^n-.  ol  increased  activity  and  b   i prosperous 

tiiTir  is  looked  for  in  the  near  future.     The  production  ol 
irood  pulp  continues  to  fall  behind  the  consumption,  but 
the  public  is  at  last  realising  the  importanci   ol  con    i    :i 
what  remains  "f  tin-  forest  lands,  the  National  i  onserva 

tion    Congress    having    done    important    sen i    tins 

direction.  The  home  production  of  wood  pulp  lias 
Buffered  Beriously  in  tin-  past  year  owing  to  fori  I  Br  -  ami 
a  shortage  of  water,  bo  thai  prices  have  risen  ami  the 
statistics  of  imported  materials  show  ■>  considerable 
advance  over  the  previous  year.  Below  are  the  f) 
recorded  for  tin-  last  two  fiscal  years  i.luly  June]  for  the 
imports  oi  wood  pulp  into  the  United  States: — 


Heohanlcal  Tulp £428,730  £5 1  I 

Chemical  pulp  unbleached £933,100  £1,214,770 

bleached £435,830  £707,150 

Total   £1,707,700  £L>,451,660 


The   following    table    shows  the    participation    of    the 

various    wood    pulp-producing  countries  in    the    above 
importations : — 

From  190*-!i  1W9   10 

ltritisl.  North  America    ......  '.7:m  .411 

•iiTinai.v  £878,660  ■'<*" 

Norway B10  f  184,770 

iittu-r  Ruropean  Countries  ....  £383  ISO  8,430 

other  Countric      £220 


Hie  bulk  of  the  German  imports  into  the  United  States 
■  onaists  of  high-grade  bleached  ohemica]  pulps,   whereas 

the  Canadian  imports  consist    mainly    ol    mechanical   pulp 
and  the  cheaper  sorts  of  chemical  pulp.-    J.  !■'■  B. 

Papt  r  .-  Limitation  uj  thi  alteration  of  nupi  rficial  dimt  n 

0/ .     P.    Klemm.    Wochenbl.  Papierfab.,    1910,  41. 

3669    3673. 
t'oXTlM'lNO  his  investigations  on  the  strctchim. 
on  damping  anil  their  contraction  on  re-drying  (this  J., 
1910.  B74),  the  authot   mow  discusses  the  causes  of  these 
phenomena  ami  the  mi  adopted  for  limiting  then.. 

The  primary  cause  of  the  alteration  of  the  dimensioi 

piper  on  damping  is  the  entrance  ol    1 Bture  into  the 

-  ami  the  consequent  swelling  of  the  latter.     The  1  hiei 
01  governing  the  access  of  mojstun   to  the  interior  of 
the  fibres  is  the  degree  of  sizing  of  the  paper.      In  addition 
to  this,  the  condition  of  beating  of  the  stun  and  the  struc- 
ture of  the  paper  are  likewise  factors  which  govern  the 
tching  of  the  sheet.     1  ellulose  beaten  to  a  high  degree 


of  hydration  ■•  edily 

which  has  nol    t> 
inn  1  In   aul  1  rmini  'I  1  hal  tin   influi  m  1   ol  'Ins 

to  ioi    ,„.i\    ii.  .  .1    if   the    papei    be 

raffii  ientlj    hard  sized.      1  I   the   papei   m- 

iluiin  •  ■-  ill,    all 

the  dimensions  oi  t  he  inl  ^ 

iwellingol  thi  latter  only  invol  hing  of  the  sheet 

■  •I  papei  « hen  tl ha\ ■■  Bi  I  I" te  filled  up 

.mil    il,,  i,,,.      \n    open, 

\    pip.  1    will   therefore  stretch   l<       ' ban 
felted    paper.     Secondly,   the    majority   "f   the   Bbn 
machine  made   paper    an    di  posed  longitudinally  In  the 

hine  direct] the  web,  and  sim  e  t  hi  ■  >l  '  he 

fibre    i<  III.    only  to  theii  dia  mi  ter,  thi     n  chon 

il.iin  place  .11  right  anglt     to  thi    diro  Bon.     In 

limit  i  n  ^   the    stretching   tendency   ol 

is   at    his  disposal    two  means:    tie 
airing  and  the  regulation  ol  the  tensions  on  the  machine, 
Bj  means  of  s  tight  tension  during  hoi  drying  H  1-  po  sible 
to  make  a  paper  which,  when  damped,  will  nol  stretch  at 
all  in  the  machine  direction.     Bul    thii   effect  1    obtained 

the  expense  oi   an   increased   stretching   in   the  1 
direction,  since    the    unequal    longitudinal   disposition  of 
the  fibres  U  ini  reased  In  tension.     J.  F.  I*. 


Pom  1      1 1    ■  w  Itoi  of  01     ly<   I  iff  <"k. 

P   Klemm.  WoohenbL  Papii  rfab  .  L910,  41.  3648    3649. 

I  in   authoi   ' 1  the  destruction  of  the  dye- 

stuff  in  a  coloured  p  by  the  printers'  ink  with 

which  it  was  printed.     The  printed  lettering  was  ri 
from  tin  bai  k  hi  the  poster  in  the  form  "t  whit. 
on    the    coloured    ground,    where    the    dyestufl    in    the 
bodj    ot    the   papei    had    been    bleached.      The   poena 
menon  1-  attributed  to  the  intense  oxidation  which  takes 
place  during  the  "drying"  of  the  oily  medium  of  the  ink, 

which,    a>    1-    known,    m.iv    ill    .|m-<i.iI  I    to    >jhi?i- 

taaeous  ignition.     The  oil  and  resin  absorb  oxygen  m 
powerfully  from  whatever  bodies  may  be  in  contact  with 
them,  ami  if  the  dyestufl  be  one  which  readily  parts  with 
oxygen  giving  a  leuco-derivative  stable  in  presence  of  air, 

the    fading    Of    the    colour    is    a    natural    i  oiiseipienee.      A 

number  of  dyeetuffs  correspond  with  this  condition,  for 
instance,  Victoria  Blue,  and  tie-  author  has  proved  experi- 
mentally, with  paper  coloured  with  tins  dyestuff,  that 
printers'  varnish  may  ultimately  bring  abonl  the  complete 
abstraction  of  the  colour.     .1.  K.  B. 


Production   "I  alcohol  trim*   wasti     tulphit* 
Kihv.     Set    Will. 


, /Mo 


l,i. .-. 


mieal   retting  oj  fibrous    plants,   their   conversion    into 
paper  pulp  and  1!"   teourina  0/  <iu,.,r:l  fOn 

for  the .      L.    Peufaillit    and    A.    LeUain  .      Ii      i'at. 

115,188,   \pnl  25,  1910. 

I'm:   material  is  treated  with  hot    water  to  which  a  I 
substance  or  oil  has  been  added,  the  operation  being  earned 
out  in  ail  P.  ¥.  C 

Carbonised    i">.>         I  .     I..     Horton,     Bridgeport,    1  onn, 
Pat.  '.'7-J.1H'.  Oct    1.  1910. 

The  1  laini  reft  1  t.  d  with 

a  col'  d  from  1  mixl  oreof  sulphur 

and  a  carbohydrate.     I".  M. 

Cellulosi   ester  and  process  of  tree  II    S.   Murk. 

\ssi-noi    to    Chemical    Prodncts    Co.,    Boston,    Haas. 
1    -    Pal    B72  I    •    0  '•  11.  1910. 

The  physical  properties  of  the  cellulose  •  fatty 

acids  in  solution   can   be   altered    by  employing  methyl 

formate  with  or  without  another  solvent  of  the  ester 
and  then  adding  to  the  solution  a  liquid  which  is  a 
non-solvent  of  the  ester.     1'   I    C 
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Cl.  VI— BLEACHING:  DYEING;  PRINTING ;  FINISHING. 


[Nov.  15,  1910. 


TatHe  fibns  ;    Process  for  obtaimmg  .    J.   E.   Pfiel, 

Vienna.     U.S.  Pat.  972,403,  Oct.  11.  1910. 
8      F.ng.  Pat.  27,876 oi  l:>os  :  thi>  .1..  1910,  147.— T.  F.  B. 

Pulp  fibre.*  ;    Process  and  apparatus  for  separating 

from  pigments  or  colouring  matters,  size,  filling,  and 
other  impurities.  B.  \\".  Petache.  Pr.  Pat.  415,231, 
April  M,  1910. 

3       D.S.  Pate.         -   -       L  955,990  of  1910  ;    this  J..  1910. 
689.— T.  F.  B. 


VI.— BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

Indigo  Blue  ;    Peculiarities  in  the  dyeings  with  upon 

na'ural  and  artificial  fibres  of  cellulose.     W.    Minajefl. 
Z.  Farben-lnd..  1910.  9,  297—300.  314 — 316. 

A  OOMPAIUBOB  under  the  microscope  of  sections  of  fibres 
of  cotton,  cellulose  silk,  and  artificial  horse-hair,  dyed  with 
indigo,  shows  that  the  cotton  is  homogeneously  dyed 
throughout  the  Hhre.  that  cellulose  silk  is  evenly  dyed 
but  that  there  are  also  "  specks  "  or  aggregations  of  dye- 
stuff  here  and  there  in  the  substance  of  the  fibre,  and  that  with 
"  artificial  horsehair  "  the  outer  layers  are  homogeneously 
and  much  more  deeply  "  'loured  than  the  interior,  in  which 
there  is  a  pronounced  separation  of  particles  of  dyestuff  as 
"specks."  The  conclusions  drawn  are  that  the  cotton 
fibre  is  evenly  dyed  throughout  owing  to  its  physical 
structure,  density  and  colloidal  character.  WTiethera  vat- 
dyestuff  is  developed  homogeneously  on  the  fibre, 
or  shows  ■•specks'*  or  "'aggregations"  of  dvestufi 
is  undoubtedly  dependent  upon  the  thickness  of  the 
fibre,  together  with  its  density  and  internal  structure: 
the  thicker  fibres  of  cellulose"  silk  and  artificial  horse- 
hair show  a  distinct  aggregation  of  colour  particles 
in  the  fibre  substance,  which  otherwise  is  evenly  dved. 
The  properties  mentioned  are  dependent  however  upon 
the  nature  of  the  dyestuff  employed,  this  being  introduced 
into  the  fibre  in  dissolved  form  and  precipitated  therein 
by  oxidation.  The  formation  in  artificial  horsehair 
of  a  deeply  dyed  layer  at  the  periphery  of  the  fibre  is  due 
to  the  oxidation  of  the  leuco-indigo  from  the  solution. 
whilst  the  specks  in  the  interior  of  the  fibre  are  caused 
by  the  deposition  of  indigo  white  owing  to  a  diminution 
in  the  amount  of  alkali  (by  which  it  is  held  in  solution)  and 
the  subsequent  oxidation  of  the  precipitated  incb>o  white 
to  blue.— F.  M. 

Dyeing  of  animal  fibres ;   Studies  on  the  mechanism  of  the 

.    //.  The  precipitability  of  dyestuffs  bi/  derivatives 

of  gvnnidine.     W.  Suida.     Z.  phvsiol.  Cheni..   1910    68 
381—390. 

Gr/AsrDEsK  hydrochloride  gives  a  precipitate  with  many 
dyestuffs  and  the  author  suggests  that  this  may  be  found  a 
useftd  reagent  in  the  recognition  of  acid  and  basic  dyestuffs. 
A  solution  of  5  grins,  of  the  hydrochloride  in  100  c.c.  of 
water  to  which  3  grms.  of  glacial  acetic  acid  was  added 
formed  the  standard  solution  and  1  c.c.  was  added  to 
2 — 3  c.c.  of  a  dyestuff  solution  which  itself  gave  no  precipi- 
tate with  acetic  acid.  It  was  found  that  all  basic,  non-sul- 
phonated  dyestuffs  give  a  precipitate.  Dyestuffs  which 
are  aminosulphonic  acids  behave  differently,  thus  Archil 
substitute  X  extra.  Toluylcne  lied.  Acid  Violet  6BN, 
Fast  Acid  Violet  Hi  B,  Acid  Violet  IB  extra.  Acid  Violet 
7B.  and  Red  Violet  fills  give  precipitates,  whilst 
Qumoline  Yellow.  Guinea  Green  I'..  Patent  Blue  VN 
superfine,  Light  Green  SF  (blue  Bhade  and  yellow  shade). 
Fast  Green,  Navy  Blue  B\V  Magenta  S.  and  Pyramine 
Orange  3G  give  no  precipitate.  Xcarly  all  the  hydroxy- 
azo-dyestuffs  examined  (with  the  exception  of  EoeamineB 
and  Azofucbsine  G).  as  well  as  picric  acid  and  Alizarin 
Red.  are  more  or  less  quantitatively  precipitated. 
Hydroxvazo-dyesturTs,  which  contain  bee  or  alkylated 
amino,  groups  an-  only  partly  precipitated.  Whilst 
carboxydisulphonie  acids  (Tartrazine)  give  no  pre 
cipitate.  dyestuffs  which  contain  hydroxy!  and  carboxyl 
groups    or    these    together    with    sulphonyl    groups    give 


precipitates.  If  no  hydroxy!  groups  are  present  but 
amino-  or  alkylamino-  and  carboxyl  groups,  no  pre- 
cipitate is  formed.  A  soluble  guanidine  salt  gi\cs  a  white 
precipitate  with  phosphotungstic  acid  which  is  soluble  in 
ammonia  or  ammonium  carbonate  ;  the  white  precipitate 
is  not  affected  by  contact  with  dyestuffs  (free  acid)  but  on 
adding  ammonia  or  ammonium  carbonate  a  coloured 
precipitate  is  formed.  As  phosphotungstic  acid  precipi- 
tates the  basic  decomposition  products  of  proteins,  the 
conclusion  is  drawn  that  it  is  the  group.  X.C.N,  which 
precipitates  the  dye-acids  both  in  the  case  of  proteins  and  of 
guanidine.  Hence  the  combinations  of  dye-acids  w  ilh  animal 
fibres  are  to  be  regarded  as  chemical  compounds.  In 
developing  this  idea  the  author  finds  that  open  chain  or 
cyclic  substances  which  contain  the  groups,  :  N.CO.N  :  or 
.X:C(OH).X:.  do  not  give  insoluble  precipitates  with 
dye-acids  (e.g..  picric  acid.  Orange  II.  Crystal  Ponceau. 
Orange  GG,  and  Congo  Red),  but  give  precipitates  with 
basic  dyestuffs  owing,  no  doubt,  to  their  acidic  character. 
Guanidine  derivatives  i .  unaming  an  open  chain  in  which  are 
contained  no  substituting  acidic  groups  give  insoluble 
precipitates  with  dye-acids.  Xo  such  precipitates  are 
obtained,  however,  with  nitroguanidine.  glycocvaniine 
or  creatine.  All  i  yclic  compounds  examined,  which  con- 
tain the  guanyl  group  or  contain  a  carbon  atom  between 
two  nitrogen  atoms  gave  precipitates  with  dye-acids.  The 
precipitability  of  these  guanidine  derivatives  was  also 
tested  with  phosphotungstic  acid :  in  many  cases  the 
action  is  similar  to  that  produced  by  dye-acids  but  several 
differences  are  described. — J.  C.  C. 

Dye-acids  with  diffi  n  rU  organic  bases  :  Combinations  of . 

L.  Radlberger.     Z.  phvsiol.  Chem..  1910,  6S,  391—394. 

DlGUAXinE  sulphate  gives  a  crystalline  precipitate  with  the 
acid  of  Orange  II  (compare  preceding  abstract)  which 
contains  one  mol.  of  the  base  to  two  mols.  of  the  acid  ; 
with  the  acid  of  Crystal  Ponceau  the  precipitate  contains 
two  mols.  of  the  base  and  one  of  the  acid.  Aeetoguanamine 
combines  in  eipiimoleeular  proportions  with  the  acid  of 
Orange  II,  forming  an  orange  precipitate ;  and  a  rather 
more  soluble,  red  precipitate,  is  produced  with  the  acid  of 
Crystal  Ponceau.— J.  C.  ( I. 


Dextrin    in   finishing  :     The  effect  of  

Farber-  Zeit..  1910,  21.  335- 


E.  Hastaden. 


-337 


The  views  held  as  to  the  behaviour  of  dextrin  in  the 
finishing  of  textile  fabrics  are  rather  divergent.  Some 
users  complain  that  it  dulls  the  colours  and  imparts  to  the 
cloth  a  hard,  stiff  handle,  whilst  others  deny  this.  It 
would  be  very  expensive  to  fill  a  cloth  heavily  with  dextrin 
alone,  and  to  reduce  the  cost  it  has  been  usual  to  add  salts 
such  as  sodium  or  magnesium  sulphate  or  magnesium 
chloride,  to  increase  the  weighting  effect.  Epsom  salts 
(magnesium  sulphate)  have  been  most  largely  used,  with 
an  addition  of  Turkey-red  oil  as  a  softener.  Starch 
treated  with  "  Diastafor  "  has  been  recently  recommended 
as  a  substitute  for  dextrin,  on  the  ground  that  it  does  not 
give  such  hard  finishes  as  the  latter,  but  the  author  does 
not  agree  with  this  and  states  that  he  uses  it  on  account 
of  the  saving  in  cost.  In  his  opinion  there  is  no  practical 
difference  between  dextrin  and  starch  treated  with 
Diastafor,  a  pure  dextrin  giving  the  same  reactions  as  a 
completely  converted  starch,  whilst  an  impure  dextrin 
behaves  more  or  less  like  a  starch  which  has  been  acted 
upon  by  Diastafor  only  fur  a  short  time.  With  a  pure 
dextrin  a  hard  finish  can  only  result  from  the  use  of  too 
large  a  quantity  in  filling,  whilst  with  an  impure  quality 
it  is  the  unchanged  starch  which  is  responsible  for  the  stiff- 
ness. Pure  dextrin  dissolves  to  a  clear  solution  in  cold 
water  and  such  a  solution  cannot  possibly  dull  the  colours 
or  whites:  where  this  occurs  it  can  only  be  that  a  poorly 
prepared  product  has  been  employed. — F.  M. 

Patents. 

Dyeing    yarn    or   the    lih   :     Supports    for     use     in     . 

I-'.    II.    Daoiell,    Franklin.    X.H..   and  J.   C.    Bebden, 

Providence.  R.I..  U.S.A.      Eng.   Pat.  26,028,  Nov.    10. 

1909. 

The  support  comprises  a  hollow,  porous  base,  in  the  form 

of  the  frustum  of  a  cone,  attached  to  a  tapered,  porous, 
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tubular  barrel.     The  base  and  barrel  are  provided   with 
nous,  hi  the  form  "i   narrow  openings,  extending 
in  the  direction  of  the  axis  of  the  support      B   \ 


<7n//i   or  yarn  ;    Apparatus   for  treating  with  'iquors 

rrad  hoi  air  <<r   the  like.     .1     Dean,    Bradford 
Kng.  Pat.  900,  Jan.  13,  1910 

Tin   machine  represents  a  combination  ol  a 

ami  drying  machine.     The  material  on  leaving  thi    ' 

ea  through  .v  continuous  dyeing  machine  and  is  then 
guided  up  and  down  a  shaft  in  which  ii  is  subjected  to  the 
Influence  of  hoi  air  and  dried.  It  is  passed  directly  through 
the  sizing  machine  and  then  up  and  dow  n  one  oi  two  drying 
■hafts  to  drv.    -F.  M. 


Discharge*  on  vatted  grounds  and  new  sul/phonaled 
of  organic  ammonium  bases.     Badisohe  \nilin  und  Sods 
ik.     Fr.  Pat.  414,937,  Apr.   19,   1910.     I  ndei    lm. 
Conv.,  Oct.  14.  and  Nov.  8,  1909  and  Jan.  31,  1910. 

Discharges  on  vatted  grounds  produced  b; 

are  very  liable  to  re-oxidation  bj  the  aii  aftei  thi 

ming  apparatus.     This  oided  by 

adding  to  the  mixture  of  the  redui 
tng  agent,  an  organic  ammonium  base  containing  an  all 
radical  or  its  salts.     According  to  the  nature  of  tl 

nd'th     dischai   •    <  ibtained  will  be  white  i 
■liii-   thio-indigo   gives  a  discharge   which    washc     to   a 
white,  whilst  indigo  gives  an  intense  chrome  yellow 

.  thi  ihade  of  which  can  be  raried  and  i  ndered 
bj  the  addition  of  uu-t :illii ■  oxide-  or  h\dro\id. 
to  the  discharge  colour.  The  grounds  whi  b  give  coloured 
discharges  by  this  process  can  l"-  made  to  give  permanent 
white  discharges  it'  the  alkaryl  nucleus  of  the  organic 
ammonium   base  contains  the  sulphonic   group,   for   the 

lured  discbarge  which  is  tirst  formed  can  then  be 
readily  removed  by  an  alkaline  treatment,  leaving  a  perfe  I 
white.      Dimethylphenylbenzvlammonium   is  given 
typical    organic    ammonium    base.      Examples    are    given 
both  of  the  preparation  of  the  discharge  colour  and  of  the 
method  of  preparing  the  sulphonated  bases.  -P.  K.  C. 


.,„  warp-beams  :  Pro | . 

(i.  A.  Predenburgh,  Pawtucket,  R.  L,  Assignor  to  Boston 

Braiding  Co.      U.S.   Pat.  972.760.  Oct.   11.   1910. 

I'liK  threads  are  smoothed  on  all  sides  except  the  top. 
then  passed  through  a  cold-sizing  mixture  and  are  after- 
wards squeezed  and  polished.  The  yarn  is  next  brushed 
and  polished  again,  first  on  the  upper  side  and  then  on  the 
lower  side  and  is  afterwards  partially  stretched.  All  the 
processes  are  then  repeated  and  the  threads  are  finally 
wound,  having  been  slowly  dried  during  the  length  of 
travel  towards  the  end  of  the  process. — P.  F.  C. 

/'.  rtilr    fibres,    metallic    or    otherwise  ;     Apparatus    lor   the 

application  of  varnish  or  other  similar  coatings  to    . 

Farbenfabr.  vorni.  F.  Haver  und  Co.  Ft.  Pat.  416,048, 
Apr.  20.  1910.  Under  Int.  Conv..  May  10  and  Aug.  10. 
1909. 

The  apparatus  consists  of  a  recipient  (containing  the 
varnish  to  be  applied),  which  is  provided  near  the  bottom. 
on  opposite  sides,  with  two  openings.  These  opei 
are  covered  by  sheets  of  rubber  or  some  similar 
material  which  in  turn  are  provided  with  small  perforations 
through  which  the  thread  to  be  varnished  can  be  drawn. 
The  thread  enters  the  recipient  at  one  opening,  takes  ■ 
i  varnish,  and  is  drawn  out  through  the  other 
opening.  The  nearness  of  the  thread  to  the  bottom  ol  the 
recipient  enables  uniform  results  to  be  obtained  even  with 
metallic  varnishes.     1'.  F  t '. 


Bleaching    thread    or    yarn    in    bobbin*,    balls,    or    haid*  : 

Apparatus    for    -.      E.    Herzog.      Fr.    Pat.    415,167, 

April  23.  1910.      Under  Int.  Conv..   April  28,   1909. 

8KB  Eng.  Pat.  9982  of  1910  :  this  J..  1910,  1102.— T.  V.  B. 


Dyi   -/    and    printing      I'     V    Newton,    London.     From 
Farbenfabr.     vorm.     I       Bayei     und    i  lo .     Bib 

rmanj       Bng    Pat,  27,028,  Nov.  20,  II 

Si  i   Fr.  Pal    loo  748 ol  1909     thi     i     1910  763      C.  ]     B 

M/.,  and  product  thi  r<  o\      3    I  '■  inet. 

to   Farbcnfabi  I 

i    -     Pal      972,01  172,066, 

i).  t    i.  1910. 
Si. i  I..,    Pat.218,473ol  1908  ;  this  J  .  1909,  1196      I    F  B. 

n«  preparation  solubU    in   watei 

„,„/.,,„,      Q  I    belli 

Fabr.  Grttnau,  Landshoff  und  Meyer.     Fr.  Pat.  114,962, 
June  30,  1909 
S)  i  i.m    Pat.  219,767  of  1907;   thisj  .  1910,  184.     1    I    B 

on  the  fit".  .     Pro,  ■       lot    prod  ■  ing    . 

i  and  Co.     I  ■    Pal     1 15,047, 
\|,ul  20,  1910.     Under  Int.  Conv.,  \pul  30,  1900. 

Pal    II  358  il  1909  .   thil  3  .  1910,  119     T.  F   B 

M      I 

and   \.  BeiL     Fr.  Pat.  LIS  284    U   n  b  31,  1910.     Code, 
Int.  Coin..  April  S.   1909. 
-ir  Eng.  Pat.  25,999 o    190  '    thisJ.,  1910,  I I    F.  Ii. 

i 

Donauer,    Usignoi    to  Ei 

\   G  .   Trieste.    Austria  Hungarj       I    -     Pat    972,068, 

Ocl    4.   1910. 

Skk  Addition  ol  June  19   191 Fr.  Pal    349,074  ol  1904  ; 

thi     i  .  1910,  120.     T.  F.  B. 


VII.-  ACIDS  ;     ALKALIS  ;     SALTS  ;     NON- 
METALLIC    ELEMENTS. 

Lead  chamber  process  [of  mating  ■-"/.  :  ■ 

of  tl-  .     <>.   U'cutzki.     Z.  angew.  Chem.,  1910, 28, 

1707  1714. 
I'iik  results  of  experiments  on  the  reactions  involved  in 
the  lead  ohambei  pro.  ess  oi  making  sulphuric  acid  have 
led  the  author  to  onallenge  the  com  lusiona  arrived  at  by 
Rasohig  (thi-  •!..  I  !•"■">.  '■<-■',>  and  by  Lunge  and  Bed  (this  J., 
It  is  found  (1)  that  dry  sulphur  dioxide 
readily  reduces  practically  dry  nitrous  gases.  (2)  that,  by 
denitrating  weak  nitrous  vitriol  (sp.  gr.  1  T>>.  "purple 
acid  "  is  produced  only  towards  the  end  of  the  pn>0C8S, 
whereas  with  nitrous  vitriol  of  sp.  gr.  1-71.  containing  no 
fie  nitrous  acid,  the  blue  ...lour  appears  at  on.  e.  (SJ  that 
by  passing  dry  sulphur  dioxide  and  an  almost  dry  mixture 
oi  nitrous  gases  and  air,  alternately,  through  a  dry  glass 
vessel,  a  Him  is  produced  which  consists  m  a  mixture  of 
nitrosybulphuric  a.  id  (chamber  crystals)  and  sulphuric 
acid,  and  (4)  that  sulphur  dioxide  reduces,  not  only  nitrosyl- 
sulphuric  acid,  but  al-o  the  blue  ..impound.  The  author 
, -on,  hides,  therefore.  (1)  that  sulphur  trioxidc  and  sulphuric 
arid  may  be  produced  directly  from  sulphur  dioxide. 
nitrous  gases,  and  water,  without  the  formation  of  inter- 
mediate products,  (2)  that  the  blue  oonrpound  is  formed 
only  b\  the  reduction  of  nitroeylBulphuni  acid,  and 
directri  as  held  by  Etaaohig  and  by  Lunge  (lac  at. 
that   nitrosylsulphuric  acid  i-  il  rodan   product, 

formed  by  the  action  of  nitrous  eases  on  Bulphurii 
which  t-  produced  directly,  and  (4)  that  neither  the  blue 
acid  nor  nitrosvlsulphuric  acid  can  exist  in  the  ohambei 
when  ■    sulphur  dioxide   is   present.     The  only 

essential  sti  ps  in  the  chamber  pi  onsidered  to  be 

,l„  -.i       SO       II  "      M   -i>,      \<>.    and 

\i  i     ii     \n..  and,  in  the  Olovi  - 

2HN0      Si  -",     2NO,     and 

>HSN0       Sl>.     2H.d     :tll  s.i,      -.'NO.      For  the  bine 

-il.il     by     Rasohig     nitroeisulphonk     acid 

OH  \n-"  'I  .   the   name   nitroeykma  sulphuric   acid  is 
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nnds  that  it  it  readily  ei  averted  by 

lation  into  nitroeylsulphurii  acid,  and  the  constitution, 

OB  S(  ,  ON   \o>i>_  OH,  is  assigned  to  it,  chieflj  to  explain 

O 
the  fact  that  tin-  coppi  r  suit  may  1*-  obtained  by  the  inter- 
action of  nitric-  oxide,  sulphuric  opper  sulphate, 
which,  in  Raschig's  hypothesis,  is  considered  to  involve 
the  displacement  of  sulphuric  arid  by  the  very  labile  blue 
acid.  Assuming  that  ;u  id  copper  sulphate  is  first  formed, 
the  reaction  i*  e  xpresned,  with   the  new    formula,  thus  : 

"('.i-(  I  s  nr„-us 

s<>_<  >SO.,^No  -S02<  SSO.+H.O; 

X<>H  HO  "     ON   NO 

\/ 
O 

The  formation  of  nitrosylous  sulphuric  arid  is  c<  presented 
by  the,  equation, 

OtSitiH  'ON+SO  HO  so.+  H,=O.^(0H)0XX0(H0)S02  +  H.0; 

6    b  V 

and  its  hydrolytic  decomposition  by  the  equation, 

OaSfl  'II  (ON     M  l|  HO)S<  >2+H20=2HaS< ),  +  2N<  >. 

O 

There  i-  reason  to  believe  that  the  reduction  of  nitrosylous 
sulphuric  arid  leads  to  the  production  of  nitrous  oxide,  and. 
since  this  ;a*  is  not  found  in  appreciable  quantities  in  the 
chamber  process,  an  additional  argument  is  provided 
against  the  introduction  of  the  blue  compound  as  an 
ntial  intermediate  product  :  in  fact  its  formation  must 
Ik-  considered  harmful,  as  leading  to  a  probable  ultimate 
nitre  as  nitrous  oxide. — F.  Sodx. 

Weber's    hi  ill    [chamber    crystals];     Constitution    of . 

K.    \V.    Juris,  h.    Cheni.-Zeit..    101(1.   34.    1065—1066. 

Tux  author  accepts  Werner's  co-ordination  formula. 
SQg.HjO,  foi  sulphuric  acid,  rather  than  the  usual  type 
formula.  So.fUH).,.  He  rejects,  therefore,  the  formula; 
for  Weber's  acid,  Hii.SiijiX  (Baschig),  and, 
BO.SOj.ONO  (Lunge),  based  upon"the  latter,  contending 
that  there  can  be  no  S<  >  group  in  the  molecule  and  that 
nitro.  and  nitroso-  groups  are  alike  ahsent.  In  accordance 
with  the  co-ordination  formula.  Weber's  acid  is  regarded 
as  a  double  molecule  of  sulphuric  acid  in  which  an  H..0 
group  is  replaced  by  the  group,  N,03.  as  represented  bv 
the  formula.  H4O.O38.8O3.O3N,.— F.  Bo»N. 

Sulphuric  iic  ill  ;    Concentration  of to  97 — 98  per  tent. 

hydrate.     <i.  Stol/enwald.      Z.  angew.  ( Item..  191(1 
23.  1975—1978. 

The  author  discusses  the  relative  advantages  of  the 
ditlerent  methods  for  the  concentration  of  Bulphuric  acid. 
Of  the  systems  in  which  the  concentration  is  effected  in 
a  single  apparatus,  only  two  are  in  use,  viz.,  the  (Jaillarel 
process  [this  J.,  1910,  346)  and  tin-  new  Rosier  system. 
in  which  volvic  lava  is  used  instead  of  pumice  for  the 
partitions.  Tin  statements  as  to  the  cost  of  the  ( iaillard 
process  differ  considerably,  and  the  author  considers  that 
it  will  find  considerable  difficulty  in  displacing  the-  kessler 
m.  Where  the-  demands  as  to  purity  of  the  acid  are 
not  -<•  stringent,  and  high  capital  cost  is  undesirable,  the 
combined  process  is  more  useful,  in  which  the  acid  is 
concentrated  to  a  certain  point  in  one  apparatus,  and  the 
concentration  completed  in  a  second  apparatus.  There  is 
a  greati  1  choice  of  systems  of  this  kind,  but  tin  cheapeel 
both  1    of    installation  and   of  working 

concentration  to  93  96  per  cent,  in  east  iron  boil 
and  final  concentration  in  cast  iron  pan-.  Bj  this  systen 
'he-  ..1,1  of  installation  for  .■  production  of  5000  kilos. 
pet  ^t  hour-  i-  M.  10,000  (£490),  whilst  the  consumption 
of  coal  i-  1500  kilo-,  (compare  this  •!..  1909,  620).  It  is 
pointed  out  that  it  i-  advisal  le  nol  10  run  tie-  acid  direct 
from  the-  boiler  to  the  pan.  but  to  have  an  intermediate 
■  I'.  0  thai  interruption  of  the  working  of  one-  pari 
•  >f  the-  system  nerd  not  cause  Stoppage  of  the  other  part 

—A.  S. 


Mi  In  phosphoric    acid:     Hydration    of .     D.    Balareff. 

Z.  anorg.  (hem.'.  1910,  68.  2Gr.— 20s. 

\  srrnv  of  the  hydration  of  metaphosphoric  acid  in 
solutions  of  different  concentrations  (from  1  :t  per  cent 
up  to  the  highest  possible)  at  temperatures  of  from  23°  to 
65°  (  ..  showed  that  tie-  meta-aeid  is  converted  directly 
into  orthophosphoric  acid  without  any  intermediate 
formation  of  pyrophosphoric  arid.  For  the  detection  of 
the  latter  acid.  Arnold  and  Werner's  method  (this  I.. 
1906.  92)  was  used,  and  a  c  ontrol  experiment  showed  that 
0-5  per  cent,  of  pyrophosphoric  arid  can  be  readily  detected 
in  presence  of  much  ortho-  and  metaphosphoric  acid  by 
that  method. —  \.  S. 

Permanganates;     Electrolytic    conversion     of    manganates 

into .     K.  Brand  and  J.  E.  Ramsbottom.    J.  prakt. 

('hem..    191(1.    82.    330— 396.      (See  also    Askenasv   and 
Klonowski.  this  J..  1910.  34S.) 

The  introduction  to  the  paper  contains  an  extensive 
resume  of  the  literature  (chiefly  patents)  on  the 
subject  of  the  electrolytic  production  of  permanganates. 
Working  with  the'  acpieous  extract  from  a  fusion  of 
potassium  hydroxide  with  manganese  dioxide  as  auode 
liquid  in  a  porous  cell,  and  a  potassium  hydroxide  solution 
as  cathode  electrolyte,  the  authors  find  that  vigorous 
stirring  and  low  anode  current  densities  are  favourable 
to  high  yields.  Better  yields  are  obtained  with 
nickel  anodes  than  with  iron.  The  changes  of  current 
strength  with  varying  E.M.F.  and  varying  manganate 
and  alkali  concentrations,  suggest  that  the  oxygen  dis- 
charging at  the  anode  is  the  cause  of  the  oxidation.  The 
observations  of  the  anode  potential  show,  like  the  yields, 
that  the  oxidation  takes  place  more  easily  at  a  nickel 
anode  than  at  an  iron  one.  the  cause  being  probably  the 
intervention  of  nickel  peroxide  as  an  oxygen  carrier.  The 
presence  of  potassium  carbonate  in  the  auode  electrolyte 
leads  to  anomalous  results,  with  poor  yields  and  formation 
of  a  manganese  compound  which  evolves"  oxygen 
spontaneously  when  electrolysis  is  interrupted.  The 
spontaneous  evolution  of  oxygen  does  not  occur  with  a 
platinum  anode.  The  oxidation  of  sodium  manganate 
may  be  carried  out  under  the  same  conditions  with  just 
as  good  yields  as  that  of  potassium  manganate.  sodium 
permanganate  being  very  much  more  soluble.  The  paper 
also  contains  data  as  to  the  solubility  of  potassium  perman- 
ganate in  potassium  hydroxide  solutions  at  18  ('.  These 
numbers  have  an  important  bearing  on  the  separation 
of  the  solid  permanganate  at  the  anode.  Another 
important  point  is  that  alkaline  permanganate  solution 
does  not  evolve  oxygen  at  100"  ('.,  except  in  the  presence 
of  dust  particles  or  of  small  quantities  of  lower  oxides  of 
manganese  (see  Skrabal.  this  .1..  1910.  1154).  The  relative 
effects  of  the  different  manganese  oxides  are  tabulated. 

— W.  H.  P. 

Metallic  oxides  ;  Action  of  chlorine  in  a  solution  of  carbon 

tetrachloride   and  of  carbon  tetrachloride   on   .     A. 

Michael  and  A.  Murphy,  jun.     Amer.  them.  J..  1910, 
44.  365—384. 

A  SOXTJTIOM  of  chlorine-  in  carbon  tetrachloride,  which  at 
the  ordinary  temperature  may  contain  about  10  per  cent., 
will  keep  indefinitely  if  the  materials  be  pure  and  dry, 
and  the  chlorine  is  generally  more  reactive  in  this  form 
than  as  gas.  The  solution  reacts  violently  with  ferrous 
oxide,  giving  ferric  oxide  and  chloride  and  also  with 
manganqus  oxide;  it  reacts  readil]  with  nickelous  oxide 
and.  at  Kill  (.'..  with  eobaltous  oxide  ;  in  the  last  three 
eases,  the  reaction  proceeds  according  to  the  equation, 
3MeO+d„=Me,Oa  MeCl2.  Stannous  oxide-,  obtained 
by  heating  the  oxalate-  to  redness,  reacts  violently  with  the 
solution,  stannic  chloride-  being  formed  and  an  insoluble 
light  brown  oxide.  Cuprous  oxide  reacts  at  250  C,  giving  a 
dark  brown  amorphous  oxychloride,  <'u2(>rl  .  Antimony 
trioxielc.  at  100c  C.  gives  antimonic  chloride  and  carbony] 
chloride;  with  carbon  tetrachloride  alone,  at  100°  C, 
antimony  trichloride  and  rarbonyl  chloride  are  formed. 
Silver  oxielr  gives  silver  chloride  and  rarbonyl  chloride, 
and  the  same  reaction  is  effected  with  carbon  tetrachloride 
alone  at  about  250°  C.     Ix-ad  oxide,  at  100°  C,  gives  lead 
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ohloride  »nd  peroxide.     Merou ride  reai  ts  wil 

.til i,  even  al  0    l\,  fori ■  chlorine  monoxide  and  • 

basic   chloride,   the   reaction    beinj!    violent    with 

nitated  oxidi  ,  thou              red  oxide  i  ell 

in.  1 1  .   9  uli  u  solution  u      ill it  I... n  tetra   ■     rid 

'.mi mI\  at   i(i"   l      '■'.  hen  i  arbouj  I  i  bloi  ide  and 

basic   i  hloi  "I       are   foi  ined  .    carbon   tetrai  bloi  idi    alone 

undo  i  S ame  i  ondil  ions,     '  'hromium  1 1  i< 

reacts  with  <  hlorinc  in  carbon  tetrachloride,  al  160  <  . 
yielding  chromyl  chloride  and  carbonyl  chloride,  and, 
with  the  tetrai  hloride  alone,  I  hi     am    produ 

it   IT11   C.     Molybdenum  dioxide  reacts  with  carl I 

chloride  at  250"  C,  yielding  the  chloride,  Mot  I,  Molyb- 
denum trioxido  reacts  with  the  i  HI.. rim-  solution  it  200   t '.. 

•  •,i\  inea  yellow  i-h  green  oxyohloride,  mixed  with  unchanged 
trioxide ;  nt  240  t  .  the  trioxide  is  converted  completely 
into  pure  molybdenum  uentaehloride  which  crystalhsea 
from  carbon  tetrachloride  in  dark  green  hygroscopic 
needles  :  the  same  reaction  is  effected  with  the  tetrachloride 
alone  at  about   280   0.     The  oxide,   MogOg,  with  carbon 

rachloride,  at  240  ('..  also  gives  the  pcntacbloride. 
Tungsten  dioxide,  heated  for  neveral  hottra  with  carbon 
tetrachloride,  at  260°  C,  is  converted  into  tungsten 
tetrachloride.  By  heating  tungsten  trioxide  with  the 
chlorine  solution,  either  the  oxytetrachloride,  W'hI,. 
or  the  hexachloride  is  obtained  .according  to  thi  tempera- 
ture, the  former  at  240  ('..  and  the  lattei  at  280  C.  j 
without  chlorine,  at  280  t'..  the  hexachloride  is  formed, 
l  ranium    Lioxide,   with  carbon  tetrachloride  at    250°C, 

gives  uranium  tetrachloride  and  carl yl  chloride.     The 

oxides,  I  i\  and  U;,08,  at  the  same  temperature,  with  the 
ohlorine  aolution  or  with  carbon  tetrachloride  alone,  each 
give  the  pentachloride.  The  above  are  considered  to  be  the 
best  methods  for  the  preparation  of  molybdenum  tetra 
ami  penta-cblorides,  the  oxytetrachloride  and  hexa- 
chloride of  tungsten,  unci  the  tetra-  and  penta-chloi 
of  oranium.     F.  S.mv 

i/»i  molybdati  ;   Determination  of  molybdenum  in . 

W.  Trautmann.     Z.  angew.   I  lu -in..   1910,  23.   1981 

•  Ink  half  grm.  of  finely  powdered  calcium  molybdate 
is  boiled  foT  a  short  time  with  20  cc.  of  hydrochloric  at  id 
(sp.  gr.  1-19)  ami  1 — 2  c.c.  "I  nitric  acid  (sp.  gr.  1  -4)  ; 
the  solution  is  diluted  to  160  c.c.  and  added,  without 
filtering  nit  the  silica,  to  a  mixture  of  "concentrated" 
ammonia  with  a  few  c.c.  of  ammonium  sulphide.  The 
liquid  is  heated  for  a  few  minutes  cm  the  water-bath, 
and  then  filtered  from  the  ferrous  sulphide  and  silica, 
wide  h  is  wash,  d  with  a  very  dilute  solution  < >f  ammonia  to 
which  a  few  drops  of  ammonium  sulphide  have  Keen  added. 
The  licit  filtrate  is  then  treated  with  dilute  hydrochloric 
acid,  which  causes  the  molybdenum  t < >  be  precipitated  as 
trisulphide  ;  this  can  lee  converted  into  th<'  trioxide  oi 
disulphide  and  weighed  in  the  usual  manner. — T.  V   B. 

Calcium  metasilicate  :  Binary  systems  of wilt  calcium 

flvoridi  and  calcium  chloride.     B.  K&randeeff.    Z.  anorg. 

(hem..    1910,  68.    ISS-107. 

Tmk  author  has  made  a  thermal  and  micrographic  study 
of  the  binary  systems:  calcium  metasQicate  and  fluoride 
and  calcium  mctasilicate  and  chloride.  The  results  are 
given  in  tables  and  curve-diagrams.  Calcium  metasilioate, 
udowollastonite  (solidif.  j»t .  l.">til  C),  and  calcium 
fluoride  (solidif.  pt.  l:!7>  i '.  I  form  no  compound.  The 
•atactic  (1130°  C.)  consists  c,(  the  fluoride  (38-2  percent.) 
and  wollastonite.  The  metasilicato  and  chloride  (solidif. 
pt.  772  C.)  also  form  no  compound,  the  c  itectic  (about 
764  C.)  contains  very  little-  silicate.  B  tween  30  and  10 
mols.  per  cent,  of  fluoride  (about  lit"1  0.)  and  between 
60  and  60  mols.  jeer  cent,  c.f  chloride  (about  1150  ' 
there  is  a  eli>tinct  change  in  the  structure  of  the  conglo- 
merate, probably  due  t.>  the  transformation  of  pseudo- 
wollastonite  into  wollastonite.      \.  S. 

silicates;   Crystallisation  of  melti  '       - .     s.  Hilpert 
and    R.    Slacken.     Ber..    1910,   43.    2665-  2573. 

Tiif.  authors  have  continued   the  investigations   ol 
products   formed    by    melting    together    lead    oxide    and 


I  his  ■!      1909,    1124 

■  it  in     t lib 

ie en  and  ili 

II     [ In.  t 

!,,.,..  i  bence  ol   thi    t"11 

JPI 'I     '..   i         it   I  |]     '■'   1      '      i(   I       .     end     PbO    Sit   e 

ortho 

and  3  50  in  thi   crj  taUinc  i      II 

i, ml.  n.  y  to  i         i  ■  I ' i       1 1,  in   lie.     me  ;  "" 

pound,  3Pb<  i.SSit  I  ,  a  i    I I  '"     ■"■    P  '  '    ( 

in  us  properties  to  the   meta-  than  to  the  orthosilii 
The   compound,   SPbO.SiO,,   did    aol   givi 
results,   and    us  existence  cannol    y<  i    hi  !   as 

completely  demonstrated.     T.  Br. 

Distribution   in  mixed  tolvcnts.     W.  H 

Z,    il  Li,.,  hi  in..    1910,   16.   869     872. 

\    BBRIBS    Of    tallies    il     givi  "    I  now  ill  dtS    "I    the- 

.  mination  ol  the  distribution  of :  (1)  boric  a<  id  bi  I 
watei  and  mixtures  ol  amy  I  ftl  oho!  and  i  si  bon  bisulphide  . 
il')  iodine  between  chloroform  and  ghreerol  oi    watei   oi 
mixtures  ol   the  two  j    (3)   bromine   between   n 
carbon    tetrachloride   oi    carbon    bisulphide   oi    mixtures 

I  |  bet  ween  water  and  roixtui 

toluene    and    i  hloroform  ;      5)  iodine    betwo  d 
barium  iodide  solution  and  a  mixture  oi  oarbon  bisulphide 
and  '  .ei  bon  tetrachloride.     A.  8. 

Colloids  .    Purification  of  -  I  "'Y 

and  i:    Heyer.    Z.  anorg.  Chem.,  1910,  68.  169   -187. 

Comparativi  experiments  with  a  colloidal  silicic  acid 
solution  prepared  by  mixing  together  1  vol.  o 
silicate  solution  and  ■-'  vols,  of  3-3tf-hydrochlorii  aoid 
ihcrwed  thai  the-  ohlorine  ions  can  \«-  removed  practically 
completely  in  r  fi  «  days  by  dialysis.  Of  the  three 
membrane  tried,  ush-bladder  gave  the  beat  and  parc-h- 
ment  lie.  worst  resulta,  collodion  being intermediaete,  aus 
results  were  ju-t  as  good  when  the  water  was  renewed 

inently  as  when  a  .  cut  inue  .us  flow  of  water  was   „..  d. 

A  new  diajyuer  (tho  "stai  dialyser)  has  been  di 
which  is  more  .tin  ant  than  the  older  forma  It  conaiata 
0{  a  circulai  vulcanite  plate  ol  26  cm.  diameter,  with  a 
rim  4  mm.  high,  and  a  central  opening  connected  below  with 
the  water  supply,  [n  the  plate  are  disposed  eight  radial 
partitions.  4  mm.  Iul'Ii.  extending  from  near  the  central 
bole  to  neat  the  rim.  The  membrane  is  fixed  on  an 
ebonite  ring,  4n  mm.  high  and  rests  on  the  rim  and 
partitions  oi  the  plate.  Watei  is  supplied  continuouBlj 
through  the  central  hole  and  escapes  through  di 
in  the  rim  of  the  plate,  -tups  of  filter-paper  being  hung 
over  these  depressions  in  order  to  obtain  an  even  outflow. 
With    this   apparatus,  colloidal   silicic    acid    (200   c.c.  of 

.,„,  silicate  solution  and  40  c.c.  of  cono 
hydro  blorii  ■  >■  id  I  *  i  obt  urn  d  prai  ticallj  fr. 
chlorine  in  20  hours  bj  dialysis  with  acollodion  membi 

the  consumpti >1  watd  r  was  about  10  litres  per  24  hours. 

The   paper  also  ■  ontains   ■   di  :  '"",s 

used  for  determining  ohlorine  in  the  i  olkrid  il  erili 
and  a  dis  oseion  of  the  purity  ai  the  purified 

colloidal  silii  ie  a. -ill.       \.  s. 

Xil,  formation    in  high-tension   ares.     B 

othi  ■  •       S      XL 

yilric  oxidi  formation  by  alternating  enrmu  d 

high   frequen  rjabei    and    Platou.     Set    XI. 

field  of  •>•'<■■ 

H  e   and    Koenig.     Set    XI 

Formation  ••/  nitric  oxidi   in  tl 

Haber  and  Holwech.     Set   XI. 

Formation  of  ni'tir  ■■»  °l  hydrogen. 

W.el.'kitin.     S       XI. 


Cl   VII.— ACIDS;    ALKALIS;   SALTS;   NON-METALLIC  ELEMENTS. 


(Nov.  15,  1910. 


ST8 

Sulphuric  acid;    Process   tor   increasing  the   efficiency  of 

apparatus  in  the  manufacture  of  

by  Ihe  chamber  process.     EL  Petersen.     Ger.  Pat.  226,793, 

.lan.  21,  1909. 

The  object  of  the  invention  is  to  overcome  the  difficulty 
experienced  in  completely  removing  nitrous  compounds 
from  the  gases,  especially  in  the  last  Gay-Lussac  tower. 

where  the  proportion  of  nitrous  compounds  is  small. 
This  difficulty  is  due  to  the  presence  erf  ferrous  sulphate 
in  the  arid.  According  to  the  present  patent,  therefore, 
the  acid  need  in  the  last  Gay-Lussac  tower  is  first  treated 
with  Draining   oxides   of   nitrogen,   in   order   to 

Oxidise  any  ferrous  sulphate  present  to  ferric  sulphate. 
For  example,  where  at  least  three  Gay-Lussac  towers  are 
Used,  the  aeid  from  the  last  tower  but  one  is  used  to  rir.se 
the  last  tower,  and  the  acid  from  the  latter  is  passed  to  the 
first  Gay-Lussac  tower.  The  same  result  may  be  attained 
by  passing  the  nitrous  gases  and  the  absorbing  acid 
through  the  Gay-Lussac  apparatus  in  the  same  direction  ; 
the  nitrous  compounds  oxidise  any  ferrous  sulphate 
present  during  the  tirst  part  of  the  passage  through  the 
apparatus,  and  the  acid  is  afterwards  able  to  exercise  its 
full  absorptive  power.  In  another  modification  of  the 
process,  the  at  id  from  the  Glovex  tower  is  mixed  with  a 
portion  of  the  nitrous  vitriol  from  the  Gay-Lussac  apparatus 
before  being  used  for  absorbing  nitrous  compounds.   -  A.  s. 

■   as  sulphur  dioxide  and  carbon  dioxide  :   Process 

for  obtaining    sufficiently    pure    for    further    use, 

together    with    ammonium    salts.      A.     Rahtjen.       Ger. 
Pat.  li^H.loT.  Oct.  28,  1908. 

ntaining  ammonia,  produced  in  the  destructive 
distdlation  of  organic  substances,  are  neutralised  by 
intimately  mixing  them  with  pyrites  burner  gases  or  the 
like,  if  necessary  in  the  presence  of  steam,  and  are 
then  treated  in  the  usual  manner  for  the  production  of 
ammonium  salts  (ammonium  sulphate;,  whereby  sulphur 
dioxide  remains  in  a  state  of  purity  requisite  for  the 
manufacture  of  sulphuric  acid  by  the  contact  process. 
By  using  combustion  gases  in  place  of  burner  gases, 
relatively  pure  carbon  dioxide  can  be  obtained  in  a 
similar  manner. — A.  S. 

Snlphuryl   chloride  ;     Process   for  the   preparation   of  

from  sulphur  dioxide  and  chlorine.     Actienges.  f.  Anilin- 
fabr.     Ger.  Pat.  226,218.  Oct.  19,  1909. 

Sulphur  dioxide  and  chlorine,  in  the  required  proportions, 
are  passed  into  acetic  anhydride,  and  the  sulphury] 
chloride  formed  is  separated  by  fractional  distillation. 
The  yield  is  nearly  quantitative. — A.  S. 

Sitrous  oxide  (X20)  and  nitric  oxide  {SO)  ;    Process  for 

the    preparation    of    .     R.    P.    Pictet.     Ger.    Pat. 

226,867,  Sept.  20,  1908. 

It  has  been  found  that  at  a  definite  part  of  a  nitrogen- 
oxygen  flame,  whether  produced  by  electrical  or  other 
means,  the  combustion  gases  contain  a  considerable 
quantity  of  nitrous  oxide,  and  by  cooling  strongly  and 
rapidly  the  gases  at  this  point,  the  reaction-product  will 
contain  most  of  the  nitrogen  in  the  form  of  nitrous  oxide. 
The  particular  part  of  the  flame  at  which  the  cooling  should 
be  applied  must  be  determined  by  experiment  ;  it  varies 
with  the  working  conditions,  but  is  usually  about  the 
beginning  of  the  last  quarter  of  the  length  of  the  flame. 
Claim  is  also  made  for  the  production  of  nitric  oxide  by 
rapidly  cooling  a  heated  mixture  of  nitrous  oxide  and 
oxygen  at  the  place  where  the  maximum  quantity  of 
nitric  oxide  is  present,  as  determined  experimentally.— AS. 

Hydrogen  ;    Process  for  obtaining by  the  decomposition 

of  steam  In/  meant  of  <>   metal.      \\.   Gerhartz.     Ger. 
Pat.  226,453,  June  23.  1909. 

The  process  consists  in  blowing  steam  through  a  molten 
oxidisable  metal,  and  subsequently  reducing  the  oxidi-ed 
metal  for  further  use.  Molten  iron  for  example  is  intro- 
duced  into  a   vessel   lined   with  refractorv  material  and 


provided  with  a  perforated  false  bottom  somewhat  after 
the  manner  of  the  Bessemer  converter.  Steam  under 
pressure  is  blown  into  the  space  below  the  false  bottom 
and  is  decomposed  whilst  rising  through  the  molten  iron  ; 
the  hydrogen  produced  is  led  off  through  a  suitable  pipe, 
and  the  heat  carried  by  it  is  utilised  for  generating  steam. 
The  fluidity  of  the  molten  iron  is  gradually  diminished, 
and  after  a  time  the  supply  of  steam  is  stopped,  coke  is 
introduced,  and  the  melt  is  blown  with  air  in  order  to  reduce 
the  iron  oxide  which  has  been  formed  and  thus  restore 
the  fluidity  of  the  molten  mass. — A.  S. 

Xitrous  ami  nitric  oxides  ;    Manufacture  of  .     R.  P. 

Pictet.     Fr.   Pat.   415.594.   April   19.    1910. 

See  Ger.  Pat.  226,867,  preceding  abstract.  In  the 
apparatus  described,  a  mixture  of  oxygen  (about  66 
per  cent.)  and  nitrogen  (45  per  cent.)  is  forced  into  a 
suitable  vessel,  at  one  end.  through  a  central  tube,  and 
this  tube  is  surrounded  by  an  inner  and  outer  ring  of 
concentrically  flattened  tubes,  through  which  acetylene 
and  pure  oxygen  respectively  are  admitted  ;  a  horizontal 
flame  is  thus  produced,  into  which,  at  the  previously 
determined  zone,  numerous  jets  of  water  or  other  liquid 
(for  instance,  one  capable  of  reacting  with  nitrous  oxide) 
are  projected,  the  liquid  and  gases  escaping  from  the 
farther  end  of  the  vessel  ;  a  yield  of  about  25  per  cent,  of 
nitrous  oxide  is  said  to  be  obtained.  Similarly,  the  point 
chosen  for  cooling  the  flame  may  be  that  at  which  the 
maximum  yield  of  nitric  oxide  is  obtained,  and  the  mixture 
to  be  heated  mav  consist   of   oxvgen   and  nitrous  oxide. 

— F.  Sodx. 

Sulphur  dioxide,  sulphuric  anhydride,  and  sulphuric  acid  ; 

Manufacture  of  .     R.  Messel.  London.     Eng.  Pat. 

22,672.  Oct.  5.  1909. 

See  the  Fr.  Pat.  of  this  invention  414.3S7  of  1910;  this 
J..  1910,  1203.— T.  F.  B. 

Sulphur  dioxide;  Process  and  apparatus  for  recovering 
separeitely  gases  rich  in,  and  gases  poor  in ,  in  roast- 
ing or  oxidising  processes.  F.  von  Schlippenbach. 
Fr.  Pat.  415,920,  Nov.  30,  1909.  Under  Int.  Conv., 
May  24,  1909. 

See  Eng.  Pat.  28,755  of  1909  ;  this  J..  1910,  1165.— T.F.B. 

Phosphoric    acid  :     Manufacture    of    .     M.    Dittmar, 

Wiilfel.  Germany.  Eng.  Pat.  8094.  April  4.  1910. 
Under  Int.  Conv.*  Nov.  6,  1909. 

See  Fr.  Pat.  414,521  of  1910  ;  this  J.,  1910,  1203.— T.F.B. 

Ammonia  ;  Manufacture  of .     J.  Y.  Johnson,  London. 

From  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen 
on  Rhine,  Germany.     Eng.  Pat.  17,642,  July  29,  1909. 

See  Fr.  Pat.  411,446  of  1910  ;  this  J..  1910,  949.— T.  F.  B. 

Ammonium  chloride  ;  Manufacture  of from  ammonium 

sulphate  and  common  salt.  F.  A.  Freeth,  Great  Crosbv, 
and  H.  E.  Cocksedge,  London.  Eng.  Pat.  26,263, 
Nov.   12,  1909. 

See  Fr.  Pat.  414,682  of  1910  ;  this  J.,  1910,  1204.— T.F.B. 

Xitrogen    oxides;     Manufacture    of    .     F.     Hausser, 

Nurnbcrg.  Germany.     Eng.  Pat.  27,826.  Nov.  29,  1909. 
See  Ger.  Pat.  216,518  of  1907  ;  this  J.,  1910,  25.— T.  F.  B. 

Nitrites  [and  nitrates]  ;    Process  for  making  pure  by 

tibsorption  of  nitrous  gases.  Salpetersaure  Ind.-Ges. 
Fr.  Pat.  415.749.  .May  9,  1910. 

See  Eng.  Pat.  9884  of  1910  ;  this  J.,  1910,  1157.— T.  F.  B. 

Iron  pickling  liquor  and  gas  liquor  ;    Recovery  of  valuable 

It  [ammonwm  *>ilt*  and  iron  compouiuls]  from . 

F.  .1.  ['aiding.  New  York,  and  W.  R.  Cathcart,  Hacken- 
sack,  N.J.,  U.S.A.    Eng.  Pat.  11.364,  May  7,  1910. 

See  U.S.  Pat.  961,764  of  1910  ;  this  J.,  1910,  870.— T.  F.  B. 


\..l.  \.\1.\.,  No.  II.] 


CuVIIL— GLASS;  CERAMli  B 


I. '..I 


Aluminium-nitrogen  compounds  ;   I'me,  <~  \o\  making . 

0,  Bcrpok.     First   Addition,  dated  Julj  6,   1909,  to  Kr. 
I'ai.  367,124,  Juoo  13,  1006 

i   ig    Pal    15,998  oi  1909  ;   this  J  .  1910,  25     'I    F.  B. 

Aluminium  nitridt  :    Process  of  making .     0.  Sor|«'k. 

I'r.  Pat  115,216,  JoJj  6,  1909. 

Eng.  Pat.  15,996  ol  1909  ;  this  J.,  1909,  1198.     T.F.B. 

Ammonia  from  alum  in  nun  nitride  :  Process  of  making . 

O.  Serpek.     Pr.  Pat.   116,262,  July  7.  L909 
Eng.  Pat.  15,997  oi  1909  ;  this  J.,  1909,  1126.     T.  P.  B. 

Silicon  carbieU  :   Process  /or  making  The  Carborun- 

dum 0o.     IV.   Pat.   II  1,923,  April   19,  1910 

BuU.8.  Pat.  965,142  of  1910;  this  J.,  1910,  1057.  -T.  F  B. 

Silicon  carbidt  :    Manufacture  of .     The  Carborundum 

Co.     Fr.  Pat.  414,946,  April  20,  1910. 

-      U.S.  Pat.  949,386  ol  1910  ;  this  J.,  1910,  353.-    T.  1'.  B. 

n   -iiiii    nitrogen  from   the  air;    Separation   of . 

U  s,H-.  l'Air  I.i.piidc.  Paris.     Eng.  Pat.  7305,  March  23, 
1910      Under  Int.  Cony..  March  24,   1909. 
See  l'r.  Pat.  410,967  ol  1909  ;  this  J.,  1910,  949.     T.  I'   B. 


VIII.— GLASS  ;    CERAMICS. 

Metallic    sulphides;     Mirrors    of .     O.    Etausei    and 

E.  Blesalski.    Chem.-Zeit.,  1910,  34.  1079. 

Thiitukv  in  aqueous  or  alcoholic  solution  is  decomposed 
by  alkalis,  with  production  of  hydrogen  sulphide  ;  and 
if  metallic  salts,  especially  lead  salts,  be  present  in  solution, 
the  sulphides  formed  are  deposited  on  glass  as  closely 
adhering  films.  For  example,  a  glass  plate  !•  by  12  cm. 
is  supported  on  four  paraffin  blocks  in  a  developing  dish  ; 
a  solution  of  1  gnu.  of  thiourea  in  50  75  o  c.  of  water  is 
poured  over  i!.  then  50  75  e.c.  of  a  dilute  solution  of  load 
ie  are  added,  and  finally  2.">  oil  c.c.  of  dilute  sodium 
hydroxide  Bolution  or  ammonia.  In  half  an  hour  or 
more,  the  glass  plate  is  coated  on  both  sides  with  lead 
sulphide  :  it  is  now  washed  with  water  and  dried,  and  the 
upper  coating  rubbed  away,  leaving  the  other  as  a  mirror 
under  the  glass. — J.  T.  ]>. 

Enamel;    The  stiffening  ol  water-ground by  chemical 

means.     J.  Griinwald.  Sprechsaal,  1910,43,594     596 
The  addition  of  I    -S  per  cent,  of  clay  to  an  enamel  in  slop 
increases  its  power  of  suspension  by  still  :  ,  also 

renders  the  enamel   more   tenacious  after  firing.     These 
properties  may  sometimes  be  further  developed   by  the 
addition   of  electrolytes,   whether  acids,    bases,   or   salts. 
such    as    hydrochloric    acid,    salt,    magni  shim    sulphate, 
hum   sulphate,    borax,   calcined   magnesia,  ammonium 
chloride,     sodium     or     ammonium     carbonate.      For     the 
undercoat,    cobalt    chloride    Bolution     is    useful.     It     is 
atial  that  clay  should   be  present   in  the  enamel.  - 
that    the    colloids    may    be    acted    on    by    the    electrolyte, 
best  agents  are  ammonium  carbonate,  burnt  magnesia., 
and  borax.     Chlorides  and  sulphates  tend  to  liberate  free 
acid  in  the  subsequent  firing  and  this  attacks  the  bases  in 
the  enamel   forming  rough   spots.      In   fact,   it    is   better, 
where    possible,    to    avoid    the    use  akjal    agents 

[Stillmiti' rl)  and  to  rely  for  good  results  on  the  addition  of 

clay,  the  avoidance  of  too  much  water  in  the  slop,  and  on 
the  keeping  of  the  ground  enamel  in  tubs  for  a  week  or 
more.     H.  H.  S. 

KS  ;    Composition  of .      \V.    Foster.   .1.     \ 

Chem.  Soc.,  1910,  32.  1259     1264. 

The  author  quotes  experiments  to  show  that  the   bl 
glaze  of  the  Attic  styles  of  vase  is  due  to  ferrous  iron 
bably  as  silicate,  while  the  red  glaze  of  the  Mycenaean 


tyli  due  t..  |i  i ne  iron. 

been  |    by    independent    synthetic   exporimente. 

Complete    analyias   of    vase    fragment       how    that    tie- 

llyoenaoan  pottery  is  much  i in    ilii  i   imd  richer  in 

lime  and  therefor   more  fusible  than  the  Vttio.     W.  II    P. 


Crystalli  lotion  o/  melted  I  «d  rilicates. 
Set  VII. 

PATKST8. 


Hilperl  and  '. 


Method  of  and  apparatus  foi  drawing  R.  I.. 

Prink,  Cleveland,   Ohio.     I    -     P«      972,613,   Oot.    11, 

1910. 
Tiik  method  ot  draw  ing  glass  articles  from  a  bathol  molten 

glass  eons i sis  in  regulating  thi    ipeed  ol  drawing  t 

pond  with  ohangee  in  the  temperature  of  the  bath.  This 
is  effected  by  including  a  thermo  sensitive  devi  e,  such  as 
an  expansive  fluid  thermometer,  in  the  mechanism 
governing  the  raising  of  the  bail  oi  drawing  pot.     IF  U.S. 

Glass  ;    Method  of  drawing  It.  1..   Prink  and   l     J 

Prink,    Lancaster,    Ohio.      l".S.    Pat     !l"2,«16.    "   ■      II 
1910. 

A  metallic  bait   member  is  raised  from  ■  bath  i 
glass,    the    drawn    class    being    maintained    at    a    di 

temperature    bj    an   electric    current    through    the    bait 
member.     If  the  member  hi-  a  coefficient   of   i 
different  from  that  oi  glass,  the  latter  may  be  prevented 
from  rupturing  by  maintaining  it  at  a  temperatun 
its  point  of  sotting.     To  make  glass  cylinders,  a  circular 
bait   member  is  used,  the  ore  i<  kept  up  by  a 

current  Unl  il  desired,  when  the  cylinder  is  severed  froi 
bail  by  interrupting  the  current.  —  H.  II.  S. 

i   rltii/ :     Kilns  fur  treatment  ot  —  P.    Wests 

Plymouth.      Eng.  Pat    2(UilU,  He.     Is.  lono. 
To  reduce  ground  an  avoid  waste  of  heat. 

and  other  receptacles  for  storing  moist  clay  an 
above    the    kiln    floor,    and    means   are    provided    foi 
charging  the  contents  on  to  the  floi  r.     The  kilns  are  built 
in   pairs  and    may  also  be  arranged  in  a  circle  to  reduce 
the  loss  of  heat.— H.  H.  S. 

Crucibles  and  retorts  t»r  zinr  furnaces,  r^t^ri*  t,,r  thi  distilla- 
tion of  coal  and  other  products  :   Hydraulic  apparatus  tor 
producing and  for  producing  other  hollow  earthen- 
ware   articles.       ¥..     Dor-Delattre,    Dorplein,    Holland. 
Eng.  Pat.  14,897,  dune  81,  1910.     Addition  to  Bn 
7766,  April  2,  1004. 
The    patent     relates    to    modifications    of    the    apparatus 
described  in  the  chief  patent   (this  J.,   1904,  '."7  .     The 
draw-plate  of  the  press  is  fixed  instead  of  being  moi 
and  is  made  of  greater  height  ;  the  p         or  earthenware 
cylinder    is    movable    vertically,    being    earned     bj    the 
plungers  oi  a   hydraulic  press.     When  the  cylinder  is  in 
its  highest  position,  a  platform  carried  by  it  is  on  the  same 
level  as  a  track  along  which  travel  trolleys  carrying  the 
paste  or  material  to  be  compressed.      A  troll.  \    i-  moved 
on  to  the  platform,  and  thon'the  cylinder  is  lowered  until 
the  charge  of  material  can  be  moved  horizontally  from  the 

trolle\    into  thi  ■  ' w i  the  top  of  the  cj li 

and    the    draw   plate    abo\,.    .tftei     which    the    cylinder   is 

ii.     v  B. 

Refractory  ceramic  materials  for  the  isolation  of  sound,  cold. 

and  heat,  and  for  light  constructions.     A.  Bigot.     F"r.  Pat. 

414,913,  April   Is.   1910 
Ihstead  ot   employing   kieselguhr,  diatomite,  and  other 
earths,   for   thi  lire   of   light  ions, 

amorphous   silicious  materials  sui  li  M  Vierzooite  are  used. 

They  may  be  distinguished  from  fossi]  remains  under  the 
microscope;    they  an  less  water,  and 

shrink  less  on  drying  and  firing.  Clay  may  be  added,  to 
the  extent  of  20  '  i  itj       I  he  at 

iced  at   a  low    red  heat,  wood  and  other  combustible 
materials  being  added  in  the  mixing  to  reduce  the  density 
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of  the  product     A  brick  of  this  material,  2  inches  in  thick- 
.m<l  of  density  04,  would  have  a  resistance  of  200  lb. 
per  square  inch.     The  product  may  I..'  employed  as  a  light 
building  material  or  as  a  jacket  proof  against  the  trans- 
it of  heat  or  Bound. — H.  H.  S. 

Refractory  bricks  for  cupels,  retorts,  ami  cony  rlt  rs  ;    J/iuim- 

factor*  of .     Phonix  Sohamotte  and  Dinas-Werke, 

mi.  b.  II.     Fr.  Pat.  415,251,  April  27.  1910. 
CLAY,    graphite   and    sand    are    used    precisely    as    in    the 
manufacture   of    graphite   crucibles,    in    order    to    make 
durable  linings  for  retorts,  converters,  and  the  like. 

— H.  H.  S. 

OUut  :    Electric  furnace  for  the   continuous   manufacture 

of .     M.  Sanvageon,  <  olombes,  1'ranee.     U.S.  Pats. 

972,778  and  972.779,   Oct.    11.    1910. 

See  Pr.  Pat.  401.744  of  1908  ;  this  .1..  1909,  1130.— T.F.B. 


ilortar  . 


IX.— BUILDING   MATERIALS. 

The  examination  of .      \V.  Vaubel.      Chem.- 

Zeit..  1910,  34.  1058—1061. 
The  author  discusses  the  properties  and  composition  of 
the  various  materials  used  in  the  manufacture  of  mortar. 
and  refers  particularly  to  the  volume-weights  of  the 
materials  in  tin-  form  in  which  they  arc  used.  With 
rd  t..  the  preparation  of  mortar  the  author  makes  the 
following  remark-  :  i  1 )  The  lime  and  cement  should  till 
the  interstices  between  the  grains  of  sand,  and  every  sand- 
grain  should  be  surrounded  with  a  thin  coat  of  lime.  (2) 
A  contraction  takes  place  when  the  sand  and  lime  are 
mixed.  (3)  Cement  which  has  already  begun  to  .set 
cannot  he  rectified  by  the  addition  of  water. — T.  St. 

Patents. 

Wood  ;    Impregnating .     W.   B.  Chisolm,  Charleston, 

S.C.  U.S.  Pat.  905.154.  July  20,  1910. 
The  wood  i-  treated  so  as  to  impregnate  its  pores  with  an 
aqueous  solution,  preferably  boiling,  containing  an  excess 
of  alkali,  such  as  calcium  hydroxide,  sufficient  to  hydrolase 
the  cellulose  and  partially  gelatinise  the  lignin,  the  solution 
containing  also  free  and  combined  sulphur. — B.  N. 


Bricks  ;    Process  of  Moulding  — 
Daren,  <  lermany.     U.S.  Pat 
See  Ft.  Pat.  400,558  of  1909  :   this  J 


-.     H.  Schulte-Steinherg, 
971,693,  Oct.  4,  1910. 


1909.  1037.— T.F.B. 


.  etc.  :   Apparatus  fur .     T.  Smith  and 

G.  T.  Edwards.     Fr.  Pat.  415,501,  May  3.  1910. 
See  Eng.  Pat.  10,588  of  1909  ;  this  J.,  1910,  820.— T.  F.  B. 


X.-METALS  ;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Iron  and  steel  ;    Apparatus  for  determining  carbon,  or*  nic, 

and  sulphur  in   .      G.   Preuss.       Z.   angew.   (hem., 

1910,  23.  1980—1981. 
The  apparatus  shown  in  Fig.  1  is  suitable  for  the  deter- 
mination of  sulphur,  carbon,  and  arsenic  in  iron  or  steel. 
The  complete  apparatus  is  us  d  for  the  sulphur  deter 
ruinations ;  the  tube  attached  to  the  right  side  of  the 
flask  serves  for  th-  introduction  of  acid,  whilst  the  small 
side-tube  attached  to  it  is  connected  with  a  carbon  dioxide 
generator  (in  the  case  of  carbon  determinations,  a  potash 
tube  to  supply  air  free  from  carbon  dioxide  is  connected 
with  this  tube).  The  condenser  is  ground  into  the  neck 
of  the  flask,  its  water  inlet  passing  down  nearly  to  the 
bottom  of  the  condenser.  The  gases  generated  pass  up 
the   wide  condenser   tube,   which   is  enlarged   to   form  a 


bulb  at  the  to]),  so  that  all  the  steam  is  condensed.  The 
pipette  contains  a  bulb,  near  the  top  of  which  is  a  small 
round  gas  exit  :  this  bulb  is  half  tilled  with  water,  to  absorb 


the  greater  part  of  the  hydrochloric  acid  vapours.  When 
the  apparatus  is  to  be  used  for  the  determination  of  arsenic, 
the  simple  pipette  shown  to  the  left  of  Fig.  1  is  used  in 
place  of  the  absorber-pipette  ;  this  pipette  has  a  capacity 
of  about  250  c.c  and  dips  into  a  beaker  containing  about 
200  c.c.  of  water.  Fig.  2  shows  a  simplified  form  of 
apparatus  for  the  determination  of  sulphur;  the  condenser 
is  ground  into  the  neck  of  the  flask,  and.  instead  of  having 
side  tubes,  is  provided  with  two  holes  in  its  casing  which 
serve  as  inlet  and  outlet,  the  latter  being  normally  closed 
by  contact  with  the  neck  of  the  flask  :  the  water  is  intro- 
duced into  the  condenser  by  means  of  a  wash-bottle. 
To  use  the  apparatus,  the  condenser  is  removed  from 
the  flask  (the  pipette-absorber  having  been  half  filled 
with  water  as  before)  and  is  replaced  immediately  after 
the  decomposing  solution  is  run  into  the  flask  :  the  vacuum 
produced  in  the  flask  will  only  cause  the  water  from  the 
pipette  absorber  to  enter  the  flask,  the  absorbing  liquid 
in  the  beaker  not  being  sufficient  to  till  the  pipette.  If 
it  is  desired  to  drive  the  last  traces  of  hydrogen  sulphide 
into  the  pipette  (where  the  cadmium-zinc  acetate  method 
has  been  used),  the  condenser  casing  is  filled  with  sodium 
bicarbonate  solution,  which  can  be  made  to  run  into  the 
decomposition  flask  by  turning  it  until  the  enlarged  part 
of  the  neck  of  the  flask  comes  opposite  the  lower  opening 
of  the  condenser,  as  shown  in  the  figure. — T.  F.  B. 

Ferro-rnnadium  ;        Determination      of     aluminium      and 

chromium   in   .     W.   Trautmann.     Stahl  u.   Eisen, 

1910,  30,  1802—1803. 
After  fusing  about  two  grams  of  the  finely  powdered 
alloy  in  a  nickel  crucible  with  equal  parts  of  sodium 
hydroxide  and  peroxide,  the  cooled  crucible  contents  are 
extracted  in  a  covered  beaker  with  hot  water,  the  melt 
dissolving  in  a  few  seconds.  The  solution  is  then  diluted 
to  about  500  c.c.  treated  with  hydrochloric  acid  and 
filtered.  The  filtrate  is  neutralised  by  ammonia,  a  few 
drops  of  hydrogen  peroxide  added,  and  after  boiling, 
filtered  from  the  precipitated  aluminium  hydroxide 
which  is  washed  with  an  ammoniaeal  solution  of  ammonium 
nitrate  containing  hydrogen  peroxide.  To  remove  the 
last  traces  of  vanadium  it  is  rcdissolved  in  hydrochloric 
acid,  and  repreeipitated  by  the  ammoniaeal  ammonium 
nitrate  containing  hydrogen  peroxide,  and  the  precipitated 
aluminium  hydroxide  well  washed  with  the  same  solution 
to  remove  chlorides.  After  ignition  any  traces  of  silica 
are  removed  by  hydrogen  fluoride.  The  chromium  is 
estimated  by  acidifying  the  filtrate  from  the  peroxide 
fusion  with  sulphuric  acid,  and  after  reducing  the  boiling 
solution  with  sulphur  dioxide,  the  chromium  hydroxide 
is  precipitated  by  ammonia.  This  precipitate  contains 
from  two  to  three  per  cent,  of  vanadium  which  is  removed 
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by  radiasolving  in  sulphuric  acid  and  again  precipitating 
by  ammonia.  The  presence  ot  chromium  vitiates  the 
titration  of  the  vanadium  and  ita  rcmot  uv. 

\   II   C 


Irtm  ;    Rusting  of  different  sorts  of  >>i  motel  air. 

\m.lt.     (  li.riiZ.it ..   1910,  34.   1078     1079 


Thk  analysis  of   the   three   inotals   used   by   the 
(this  J.,  1910,  C33)  gave  the  following  result*  j 


author 


Cast  Iron, 
8<5S 

HIM 

Weldlesi  tube. 

Total  carbon 

li-ll 

0-36 

3-01 

— 

— 

■Ueoa  

Mil 

n-til 

..-II- 

Mauuanese   . . . 

0-57 

ii.  :i 

Phosphorus 

1-80 

0-08 

U-llI 

Sulpluir 

»>- 1  :t 

"■in-. 

II.  II,- 

Tin  author  has  made  another  set  of  measurement* 
extending  over  122  .lav-,  renewing  tin  air  every  daj  at 
first,  and  every  alternate  .lay  later,  when  the  oxidation 
had  in, ..mi   less  rapid.     The  volumes  ol  oxygi  n  absorbed 

Writ'   : 


Cast  iron. 

M.i.i  steel. 

Weldlees  tubs 

Mtai 

<Uya 

39 

i. 

30 

6 

58 

82 

143 

l11 

8:t 

168 

20 

128 

:l-J7 

411 

HO 

LSI 

187 

549 

i" 

19.1 

525 

i- 1  - 

.Mi 

821 

596 

7-1 

70 

781 

870 

..      182 

■■ 

41H 

.,.. 

11:- 

When  taken  out.  the  caet-iron  tube  was  covered  both 

iiisi.lc  and  out  with  little  compact  pimples  of  rust,  but  its 
general  appearance  smis  gray  ;  the  other  two  tubes  were 
much  more  rusted  on  the  outside  than  the  inside,  and 
the  rust  was  in  loose  red  patches,  separated  by  patches 
on  which  the  skin  hud  protected  the  metal  from  rusting. 
The  curves  drawn  from  the  experimental  figures  sho' 
Large  number  of  maxima  and  minima,  which  the  author 
attributes  to  the  condensation  oi  water  on  the  metal 
and  its  subsequent  .-\  aporation,  consequent  on  alternations 
of  temperature. — I.  T.  I). 

Copper;    Influena  of  impurities  on  (he  properties  of  . 

V.  Johnson.     Met.  and  (hem.  Eng..  1910,  8.  570     575. 

The  author  gives  a  brief  account  of  the  effects  of  ti 
of  silver,  bismuth,  aluminium,  nickel,  cobalt,  lead,  anti- 
mony, tellurium,  iron,  tin,  sulphur,  and  oxygen  on  the 
physical  properties  of  copper  and  the  modifying  inffuenoe 
of  -mall  amounts  of  arsenic.  The  effects  of  silver,  bismuth 
and  aluminium,  hav.  been  already  described  (see  this  J., 
1910,  1162).  Nickel  is  found  to  inert  vse  the  strength. 
toughness,  and  resistance  of  copper  to  deformation  at 
high  temperatures,  hut  where  arsenic  is  present,  as  little 
i-  oi  per  cent,  of  nickel  seriously  hardens  copper  that 
has  to  be  subjected  to  severe  working,  ('..halt  behaves 
similarly  to  nickel  in  its  effect  on  copper,  but  is  not  so 
-nive  to  the  presence  of  arsenic.  Antimony,  up 
to  n-."i  |«t  cent.,  hardens  and  strengthens  .-op|M-r  if  a  small 
percentage  of  oxygen  is  present,  and  other  impurities 
an-  absent,  but  in  the  absence  of  oxygen  tin-  ductility  of 
the  copper  is  much  impaired.  The  presence  of  0*2  per 
cent,  of  tellurium  reduces  the  bansue  strength  25  per 
cent,  and  the  elongation  50  per  cent.  Low  percentages 
of  tin  improve  the  tensile  strength,  ductility,  and  resistance 
of  copper  to  corrosion  at  high  temperatures,  Iron 
strengthens  and  toughens  copper,  and  1  pel  cent,  can 
it  t..  l>c  f.-ebly  magnetic,  but  rendei.-  it  also  leas  tlui.l. 
The  effect  of  arsenic  and  oxygen  1-  emphasised.  Tic- 
paper  is  illustrated  by  microphotograih-     -OP.  EC 


'/."•  Cond<  motion  "I  tin   vapoui 

\     i:.'it/lieini.     Metallurgie,    1910,  7.  907     610, 

Thk  man.  object  in  \i.-»  vhe ndi  riling  tie-  tint   rapour 

from  tie-  muffle  la  to  avoid  tie-  t tattoo  ..t 

»hi>  t  tie  ,,\iii  i  ju  ii  ,  anno)  be  melted 

down  t"  a  compact  mast  without  Loss  The  various 
forms  of  condi  i  .  ■  been  i  mnloj 

and  it   is  pointed  out   that   tic-  condenser  should   | 
haped  a-  t..  be  a  reoeptacle  for  the  molten  sine,  and  mould 
I..-  so   heated   that   it-  temperature  fall-  graduallj    limn 

that  of  tie-  muffle  al   mi.    i  ml  t..  a  little  al, 

line  of  molten   sjni  :    the  outlet.      Thl    dilution 

of  tic-   vapoui    in   i  ii  boo   mo  |   the 

id.  nsation  although  tic-  gas  i-  -aid  to  have  an  influi 

on  tb.    -i  i  in  in,.,  of  the  /iin   .il.t  on.  d       \    ii   i 

Equilibrium    diagram    of . 

c.  liriini  and  K.  Queroigh.     '/..  anorg.  Chem.,  1910,  68 
198—200. 

A  xiiKiiM  il  stud]  ot  the  silver-cadmium  alloys  indii 
existence  ..I  two  compoo  i  m    pi    Too      ;u    . 

and     \i_-i  .1,    (rn.pt   546  ..!    which   form 

tin. i.  t  mixed  orystals  with  nlver  ifr 0  up  to 

sti  atom-  ol  cadmium  peg   oenf  I.   Then  i  ..ml 

aeries  ol  mixed  i  i  j  tals  from  s:  in  inn  atoms  ..!  cadmium 
percent.  The  alloys  between  80  and  87  atoms  of  cadmium 
per  e.-nt.  ii,,    iolid    tate,  ..f  a  conglomerate  ot 

the  compound,    Vjcl,.  ami  the  end  membra  ..i  the 
of  mixed .  rystals  rich  in  cadmium,     n  lompare  tin-  .1     1904 
1140.)  -A.  S. 

utilisation,     ( '.    Guillemain.     Bfetall 
1910,  7.  596     602, 

nous  work  by  tin-  author  is  referred  to  in  detail,  and 
it   is  shown  that   if  the  speiss  I..-  mixed   with  po« 

limes! i,.    iiidk  of 

the  arsenic  and  antimony  i-  ■  liminated,  thu 
tb.-  nickel  ami  cobalt  a-  well  a-  the  lead,t  opper,  and  other 
values.     Slaked  lime  is  not  so  efficacious  a-  hm.  stone,  the 
evolution  of  th.  dioxide  halping  |  ,.  the 

me  ami  antimony.     The  paper  i-  largely  a  theoretical 
i—  ion.    and    short    methods   ..f   analysis   are    given. 

V  II 

chromium  ;     AUoyi  and  cobalt   with .     E. 

i -.    .1.    In. I.    Eng.   Chem.,    Htm.  2.  397     ml 
Eh  heating  a  mixture  ot  th.-  oxides  ol  nil  kel  and  .1110111111111 
with  powdered  aluminium  in  a  crucible  lined  with  alumin- 
ium oxide,  th.-  author  has  obtained  a  nickel-chromium 
alloy   which  exhibit-  a   line  lustre   when   polished.      When 

the  chromium-content  much  ei ds  10  per  e.-nt..  th.-  alloy 

is   very   resistant    to  chemical   reagents,  especially   rj 
a. i.l.     Th.-   author   has   obtained   -mall   quantities   of  a 
cobalt-chromium   alloy    by  a  similar  method,  and  1 
quantities  of  this  alloy  by  fusing  a  mixture  oi  .-..bait  and 
chromium  (-.;/..  76  per  e.-nt.  of  .-..bait  and  86  |K-r  cent, 
of  chromium),      ^ftei  numerous  1  rperiments  with  \  1 
purifying  agents,  a  cobalt-chromium   alloy  was  obtained 
which  possessed  an  elastic  limit  of  T'.'.oih >  lb.,  a  tensile 
strength  ot  96,000  lb.,  an  elongation  ol  3  pet  cent.,  and  a 
modulus  "t  .l,i-ti  if.   about   equal  o>  thai  of  st.-.-l.     An 
alloy  of  To  per  e.-nt.  of  cobalt  and  2~<  p  1  cent,  of  chromium, 
t..  which  small  quantities  of  othei   metals  are  addi 
hard  enough  to  I..-  used  for  making  edgi  tnd  is 

also  quit.-  tough.  The  cobalt-chromium  alloy  i-  attacked 
bj    hydrochloric  ami  sulphuric  a. ids.   but   not   by  nitric 

a.id  or  caustic  alkali,  ami  it  i-  quite  indifferent  to  atn 

ph. -ne  influences.  The  alloy  appears  to  Ik-  extremely 
suitable  for  the  manufacture  of  cutlery,  standard  weights 
and  measures,  -mill  1  1..  K. 

Tin  :   Determination  of in  white-metal 

I  Schumann.  Chem. -Zeit,  1910, 84, 1117  1118. 
THE  author  Ends  it  impossible  lo  obtain  accurate  results 
with  Izcrwck's  method  for  the  determination  of  tin  in 
whit. -ni.-tal-  -.-.-  tin-  -I..  1906,  •n.':',  because  (1)  the  tin 
pho.-phate  precipitate  always  contains  antimony,  and 
(2)  the  tin  sulphide  precipitate  cannot  be  washed  free  from 
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phosphoric  acid.  He  has  therefore  modified  the  method 
to  overcome  these  difficulties,  tin-  tin  being  finally  esti- 
mated electrolytically  (sec  this  J.,  1910,  1110).     One  grm. 

of  the   sample   is  treated   in   a  ibout    BOO  e.c. 

eaparity  with  10  to  16  e.c.  ol  a  60  per  cent,  solution  of 
tartaric  acid,  and  then  10  to  15  C.C  of  nitric  aoid  (sp.  Br. 
1-4)  are  bIowtj  added.  When  the  sample  is  dissolved,  the 
solution  is  diluted  to  about  300  C.C.,  heated  nearly  to 
bailing  and  the  tin  precipitated  by  the  addition  of  10  e.c. 
■  ■f  a  25  per  cent,  solution  of  disodium  phosphate 
\  HIM,  b-'aq.l  in  dilute  nitric  acid.  The  volume  is 
made  up  to  500 — 600  e.c.  with  boiling  water,  and  the 
precipitate  allowed  to  settle  on  the  water-bath.  The 
clear  liquid  is  decanted  and  the  precipitate  stirred  up  with 
a  large  volume  of  a  1  per  cent,  solution  of  potassium 
nitrate  in  dilute  nitric  acid.  The  precipitate  is  allowed 
to  settle  on  the  water-bath  and  the  clear  liquid  again 
decanted.  The  tin  phosphate  precipitate,  which  owing 
to  its  slimy  nature  cannot  be  washed  on  the  filter  paper,  is 
thus  almost  entirely  freed  from  other  metals.  The 
decanted  solutions,  after  being  allowed  to  stand  on  the 
water-bath  until  any  precipitate  has  settled,  are  carefully 
filtered,  anil  then  the  main  precipitate  is  transferred  to 
the  filter.  The  precipitate  is  not  washed,  but  brought  back 
into  the  beaker  as  completely  as  possible  with  a  spatula. 
The  remaining  precipitate  is  dissolved  from  the  filter 
paper  with  25  e.c.  of  a  warm  -V  1  solution  of  potassium 
hydroxide,  the  same  alkali  serving  to  dissolve  the  main 
precipitate.  The  filter  is  well  washed  with  hot  weak  alkab. 
The  solution  is  neutralised  with  oxalic  acid,  of  wliich  an 
excess  of  6  grms.  is  added.  It  is  then  made  up  to  about 
300  c.e..  heated  to  boiling,  and  any  antimony  or  copper 
present  is  precipitated  by  a  brisk  stream  of  sulphuretted 
hydrogen.  The  filtrate  from  the  sulphides  of  copper  and 
antimony  is  concentrated  to  about  150  e.c.,  neutralised 
with  SO  per  cent,  potassium  hydroxide  solution,  and  5  e.c. 
-  alkali  added.  The  tin  in  the  solution  is  then 
obtained  by  electrolysis  in  a  Frary  or  other  suitable 
apparatus.  Where  an  ordinary  form  of  apparatus  is  used, 
the  beaker  containing  the  electrolyte  must  be  placed  in  a 
vessel  of  water,  owing  to  the  amount  of  heat  developed. 
Tin  in  tin-metal  can  be  determined  directly  by  this  method. 
The  author  gives  figures  to  demonstrate  the  accuracy  of 
the  process. — T.  St. 

Tin  antimony  alloys;    Analysis  of .     L.  W.  McCay. 

J    Amer.  (hem.  Soc.,  1910,  32,  1241—1248. 

THE  author  has  further  developed  his  method  of  separating 
tin  and  antimony  (this  J..  1910,  376).  He  recommends 
preliminary  heating  with  concentrated  sulphuric  acid 
which,  unless  there  is  more  than  50  per  cent,  of  lead, 
converts  all  the  metals  to  sulphates.  Dilute  hydrofluoric 
acid  is  then  added  which  converts  the  antimony  and  tin 
to  soluble  fluorides.  The  lead  sulphate  is  filtered  off 
[using  a  paraffined  funnel),  the  filtrate  is  diluted  further, 
and  hydrogen  sulphide  passed  for  about  an  hour.  The 
antimony  sulphide  is  removed  by  filtration  and  tin  esti- 
mated in  the  filtrate  in  the  usual  way.  (See  also  this  J.. 
1910,  952.)— W.  H.  P. 

Iron  :   Behaviour  of with  solutions  of  stannous  salts. 

A.   Thiel   and   K.   Keller.     Z.   anorg.   (hem..    1910.   68. 

220—236. 
The  supposed  fact  observed  by  N.  W.  Fischer  in  1825  that 
tin  is  not  precipitated  by  iron  from  a  stannous  solution, 
been  used  for  the  separation  of  tin  and  antimony,  the 
latter  metal  being  precipitated,  and  has  even  been  recom- 
mended tor  quantitative  purposes.  Since  this  supposed 
behaviour  is  quite  at  variance  with  the  electrochemical 
properties  of  iron  and  tin.  the  authors  have  made  a 
mica]  and  electrochemical  study  of  the  question.  Their 
dicate  that  in  stannous  solutions  containing  not 
too  much  free  arid  (less  than  3.Y  under  the  experimental 
conditions),  iron,  although  apparently  unaltered,  becomes 
...ated  superficially  with  a  thin,  closely-adherent  layer  of 
a  tin-iron  alloy  or  pure  tin.  which  prevents  further  solution 
of  the  iron. "  Under  suitable  conditions,  using  a  large 
quantity  of  iron  turnings,  the  deposited  tin  can  be  sub- 
sequently detected  analytically.-  A.  S. 


Strontium;     Metallic .     B.    L.    Glascock.     .1.    Amer. 

Chem.  Soc..  1910.  32,  1222— IB30. 
The  author  describes  a  large  number  of  experiments 
made  under  varying  conditions  with  the  object  of  obtaining 
metallic  strontium  by  the  electrolysis  of  molten  strontium 
chloride.  A  simplified  form  of  Goodwin's  apparatus  (this 
J.,  1905,  1179),  which  worked  admirably  for  calcium,  did 
not  produce  any  strontium,  the  metal  generally  burning 
or  reacting  with  the  electrolyte  instead  of  adhering  t..  the 
cathode.  The  final  process  consisted  in  fusing  pure  stron- 
tium chloride  in  a  hemispherical  iron  cathode  vessel  25  cm. 
diameter  with  walls  00  cm.  thick,  with  a  carbon  anode 
8  era.  X  8  cm.  This  allowed  a  low  anode  current  density 
and  avoided  overheating.  With  a  current  of  125  amps, 
and  40  volts  for  7  hours,  as  much  as  70  grms.  of  metal 
could  be  removed  in  small  lumps  weighing  up  to  3  grms. 
and  occasionally  as  much  as  8  grms.  each.  The  yield  is 
decreased  by  passing  the  current  longer  than  6 — 8  hours, 
the  best  percentage  yield  being  obtained  with  only  two 
hours  electrolysis  (29-5  grms.,  135  amps.,  35  volts,  6-7  per 
cent,  efficiency).  The  metal  is  best  removed  from  the 
mixture  by  crushing  on  an  iron  plate  and  then  sifting 
away  the  chloride,  etc.  Analysis  of  the  product  showed 
it  to  contain  about  98  per  cent,  of  metallic  strontium, 
which  is  a  light  metal  with  a  silvery  lustre  when  cut, 
gradually  becoming  yellow  and  finally  white  and  non- 
lustrous.  It  is  softer  than  calcium  and  can  be  cut  easily 
with  a  knife.  It  reacts  with  water,  alcohol,  ethyl  malonate 
and  acetoacetate.  and  with  aniline,  in  each  case  evolving 
hydrogen.  It  alloys  with  iron  and  dissolves  very  readily 
in  liquefied  ammonia  giving  a  deep  blue  solution. 
Strontium  burns  in  an  atmosphere  of  carbon  dioxide  and 
illuminating  gas  as  readily  as  it  does  in  air,  but  not  so 
readily  as  calcium  does.  Hydrogen  and  nitrogen  unite 
with  the  heated  metal.  The  specific  gravity  is  2-55,  and 
the  specific  heat  00742  (mean  value),  corresponding  to  an 
atomic  beat  of  6-5.  The  alloy  with  iron  which  can  be 
obtained  very  readily  without  the  application  of  pressure 
ami  far  below  the  fusion  point  of  iron,  decomposes  water 
readily  and  is  rather  hard.  The  author's  alloy  contained 
23  per  cent,  of  strontium. — W.  H.  P. 


Crystallisation  of  melted  h  ml  silicates. 
See  VI  I. 


Hilpert  and  Xacken. 


Condition*  affecting  the  electrolytic  determination  of  copper. 
Blasdale  and  (Yuess.     See  XXIII. 


yon-ferrous  metallurgy  ;    Department  of  at  Sheffield 

University.     Times,  Eng.  Suppl.,  Oct.  26,  1910.  [T.R.] 

In  his  inaugural  presidential  address  to  the  Electro- 
metallurgical  Society  of  Sheffield,  Prof.  J.  0.  Arnold 
stated  that  the  University  contemplated  the  establishment 
of  a  department  for  the  study  of  non-ferrous  metals,  at  a 
cost  of  £10,000.  The  University  authorities  had  already 
provided  a  Kjellin  non-ferrous  crucible,  with  the  aid 
of  which  a  series  of  tests  would  be  made  as  to  the  relative 
merits  of  coke  and  electric  melting  of  base  metal. 
The  University  was  already  in  a  position  to  experiment 
on  the  electric  melting  of  brasses,  bronzes,  and  German 
silver. 

Monazite  and  zircon  production  of  the  United  Stall  -.      U.S. 
Geological  Survey,   1910.      [T.R.] 

The  production  of  crude  monazite  in  the  United  States 
in  1909  amounted  to  1,976,329  lb.,  averaging  about 
25  per  cent,  of  monazite.  The  crude  concentrates  yielded 
541,9311b.  of  refined  sand,  valued  before  cleaning  at 
$65,032 ;  of  this  production,  391,068  lb.  came  from 
North  Carolina,  and  the  remainder  from  South  Carolina. 
The  imports  of  monazite  and  thorite  were  valued  at 
S8324  in  1909.  and  those  of  thorium  oxide  and  other 
-ills  (not  nitrate)  at  819,596,  while  the  thorium  nitrate 
was  valued  at  S236.057.  No  exports  of  monazite  were 
recorded.  About  2,000  lb.  of  zircon,  value  $250,  was 
produced  in  the  United  States  in  1909,  entirely  from  one 
nunc  in   North  Carolina. 
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Mineral  output  .>/  Chile.     Board   "t   Trade   J.,   ii.i.   20, 
1010.     [T.R.] 

The  following  arc  the  particulars  of  the  minora]  produi  lion 
i.f  Chile  in   1009,  as  compared  with  1908  and   1007: — 


Bold     I. rums 

BUYM 

Copper    Kii" 

Coal       Metric  tons 

Sitr,.f.-  

Natural  borates           Kilns. 
Ouano  


1907 


18,738,188 

-  ...  i  inn 

632,612 

28,374,008 
7,818, 


IMS 


518,1  .  . 
,1 

12, 1,731 

I 

870,800 


■ 


85,907,227 

i 


Patents. 

Iron  ;    Methoil  <>/  and  coating  for  protecting  from  nut. 

A.     Lang,    Karlsruhe,    Germany.     Eng.    Pat.    21,638, 
S<  pt  22,  (909.     fiidor  Int.  Conv.,  Sept  23,  1008. 

The  surface  of  the  iron  or  steel  is  first  treated  with  sub- 
stances which  will  give  a  coating  of  iron  oxide,  then  with 
ohromic  acid,  and  finally  with  a  mixture  of  aniline  or  other 
dye-producing  substance  and  linseed  oil ;    the  aniline  is 

oxidised  by  the  chromic  acid  to  "  aniline  black"  which 
adheres  firmly  to  the  oxide  coating.  Or,  the  iron  may  be 
treated  first  with  substances  which  will  give  a  coating  of 
iron  sulphide,  and  then  with  aniline  or  the  like;  in  this 
rase  a  sulphide  dyesturT  is  produced.  The  ditferont  sub- 
stances  may  be  applied  together,  and  special  claim  is 
made  for  a  coating  mixture  composed  of  an  oxidising 
agent  or  a  sulphurising  agent  and  an  organic  dye-pro- 
ducing substance  having  a  reducing  action  or  an  organic 
substance  which  is  converted  by  sulphur  into  a  dyesturT. 
together  with  a  binding  agent.  Such  a  mixture  may,  for 
instance,  consist  of  aluminium  sulphide  powder,  aniline. 
an  aniline  salt  dissolved  in  aniline,  and  linseed  oil. — A.  S. 

Electro-deposition   of   metals   [iron].     S.    0.    Cowper-Coles, 
London.     Eng.  Pat.  22,374,  Oct.  1,  1900. 

The  process  is  for  destroying  the  brittleness  of  electro- 
deposited  iron  or  other  metals.  The  iron  is  deposited 
preferably  on  a  sleeve  fixed  on  the  cathode  or  mandrel 
(sec  Eng"  Pat.  3160  of  1008);  and  the  sleeve  with  the 
deposit  is  afterwards  immersed  partly  or  wholly,  and/or 
rotated,  in  a  bath  of  molten  lead,  in  order  to  expel 
hydrogen  from  the  deposit  and  render  the  latter  sufficiently 
ductile  to  bo  removed  from  the  sleeve  without  oraokiog 
or  splitting.— A.  S. 

Zinc  ores  ;    Treatment  of  complex .     \V.   Hummel  and 

H.  T.  Durant,  London.  Eng.  Pat.  18.817,  Aug.  lfi. 
1009. 
The  roasted  ore  is  mixed  with  water  and  treated  wilh 
gases  containing  sulphur  dioxide.  The  solution,  containing 
the  zinc  as  sulphate  and  bisulphite,  is  mixed  with  chalk 
or  lime  and  violently  agitated.  The  precipitate  of  zinc 
oxide  and  monosulphite  and  calcium  sulphate  and  sulphite 
is  separated,  and  dried,  for  example,  by  forming  into 
blocks,  with  or  without  the  addition  of  carbonaoi 
material  and  fluxes,  and  exposing  to  waste  tire-gases. 
The  dried  material  is  then  treated  in  a  blast-furnace  or 
other  blowing  furnace  for  the  recovery  of  the  zinc,  the 
residual  lime  being  used  again  in  the  process.  The  car- 
bonaceous material  may  be  added  in  the  blast-furnace  or 
it  may  be  added  to  the  zinc  solution  with  the  lime.  \\  hi  Q 
the  zinc  oxide  recovered  from  the  blowing  furnace  contains 
some  monosulphite,  it  is  either  heated  to  expel  sulphur 
dioxide,  or  the  sulphite  is  oxidised  to  sulphate,  and  the 
latter  dissolved  out. — A.  S. 

Zirconium    and    other    rare    metals;     Production    of . 

H.  Kuzcl.  Baden.  Austria,  and  E.  Wedekind,  Strassburg. 

Germany.     Eng.  Pat.  23,215,  Oct.   11.  1000. 
The    oxides    of    zirconium,    thorium,    titanium,    cerium. 
vanadium,    uranium,    chromium,    tungsten,  and  molyb- 
denum,  in   a  finely-divided  condition,  are    mixed   with 


metallii   calcium,  also  m  ,i  finch,  divided  condition,  and 

■    started  by  beating,  or  by  mean!  of  ■  spark, 

etc,  preferably  in  kk  ho.     When  the  reaction  i«  complete, 

ilu    produ      led.  .net  treated  with  water  and  then 

with  dilute  acid,  and  ill.  residui  i  powdered,  collected 
on  a  Biter,  and  washed  with  wan  i  alcohol,  and  ether, 
In  the  case  "f  some  of  the  met  I  Itanium,  oxygen 

and  nitrogen  must   be  excluded  throughout  tie    | 
it  is  stjiicd  thai  metallic  urconium  of  97 — 98  pet  cent 

purity   is  obtained    by    Ibis    process.      A.  S. 

Crucible  .       L.      RoUBseaii,       Argent,  nil, 

Franci       Eng    Pat  27,600,  Nov.  26,   1909.     Addition 

to    Kng.  Pat.  6028  of    I'.ttis.  dated   March  2ii.    100 
Fr.  Pat.  370,013  of  1007  ;    this  .1  ,  1907,  101  I 

The  crucible,  1  (see  tig. I.  is  supported  by  radial  members, 
2,  which  ate  lixe.l  upon  ili>-  lining  of  I  he  surfaco  and  upon 
an  annular  crown,  4.  underneath.     The  crown  rests  upon 


an  arch,  5,  formed  by  a  double  fining,  6,  of  refractory 
material,  the  whole  being  supported  upon  the  furnace- 
bottom,  7.  The  charging  of  the  furnace  is  effected  by 
means  of  an  inclined  shoot  (not  shown)  arranged  at  the 
side  and  entering  the  furnace  immediately  below  the 
ii ch,  ">  ;  this  shoot  is  closed,  when  not  in  use,  by  a  cover, 
the  joint  being  rendered  impermeable  by  means  of  a  lining 
of  asbestos.  The  air  necessary  for  the  combustion  is 
introduced  from  a  pipe,  18.  which  divides  into  two  bran 
one  of  which,  19,  enters  the  furnace  below  the  grate,  8. 
The  other  branch.  2l I,  passing  through  the  wall  immediately 
m  the  arch,  is  extended  across  the  furnace  above  the 
bed  of  fuel  by  means  of  a  tube.  23.  of  refractory  material. 
preferably  plumbago,  perforated  underneath  with  holes,  25. 
The  other  end  of  this  tube  is  connected  at  the  opposite 
side  of  the  furnace  with  a  pipe.  24.  which  passes  around 
the  exterior  and  rejoins  the  air-admission  pipe,  20.  In  this 
way.  a  current  of  hot  air  is  admitted  to  the  chamber  in  a 
direction  opposed  to  the  upward  draught,  so  that  a  perfect 
mingling  and  combustion  of  the  gases  is  obtained.  The 
air-admission  pi|s.  18,  is  provided  with  an  adjustable 
damper.  20*.  and  in  the  branches,  19  and  20.  are  dampers, 
28  and  29,  keyed  on  a  single  rod,  26,  at  right  angles  to  one 
another  so  that  when  the  aperture  ol  one  of  the  conduits 
is  increased,  the  other  is  diminished.  The  furnace  is 
provided  with  trunnions  (not  shown),  on  which  it  can  l>e 
oscillated  when  necessary  for  the  pouring  of  the  metal,  the 
flange.  37,  at  the  lower  end  of  the  air-pipe,  18,  being  lifted 
awav  from  the  upper  edge  of  the  fixed  air-conduit. — C.A.W. 

Furnaces  :      Metallurgical .     J.      Harden,      London. 

Eng.   Pat,  S739,  I'd..   15,  1910. 

One  or  more  composite  terminal  plates  or  electrodes  of 
the  kind  described  in   Eng.  Pats.  26,251   and  26,266  of 

c 
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1909  ithis  J..  l'»10.  7li3 ;  886)  ari'  lnlilt  in  ,lu-  walls  oi  an 
n  liearth  ot  other  L-asheated  furnace,  or  a  Bessemer 
\ertcr  for  the  manufacture  of  steel,  in  order  that  after 
decarburisatiou.  dephosphorisation.  and  oxidation  have 
been  affected  in  the  usual  manner,  electrical  heating  may 
be  used  to  supplement  or  replace  the  ordinary  method  of 
heating  in  the  subsequent  desulphurisation  and  de- 
oxidation,  and  expulsion  of  occluded  gases  from  the  molten 
metal. — A    - 

Granulating     blast-furnace     slag;     Apparatus    for    . 

W.  R.  Warren.  Nov   York.     Eng.  Pat.  4092,  Feb.  24, 

1910. 
The  apparatus  is  of  the  type  in  which  molten  alag  is  fed 
on  to  the  surface  of  a  rotating  drum  provided  with  longi- 
tudinal corrugations,  between  which  are  perforations  or 
slits.  Liquid  introduced  into  the  interior  of  the  drum 
is  forced  through  the  slits  by  centrifugal  force  and  effects 
the  granulation  of  the  sUl'.  In  order  to  obtain  more 
intimate  contact  between  the  liquid  and  the  slag,  the 
drum  is  provided  at  each  end  with  a  flange  projecting  from 
its  surface,  the  two  flanges  being  inclined  in  opposite 
directions  and  having  annular  outlet  orifices  through 
which  liquid  is  discharged  on  to  the  particles  of  slag 
thrown  from  the  surface  of  the  drum. — A.  S. 

Filtering  apparatus  particularly  adapted  for  use  ,,,  /he 
cyanide  process  of  extracting  precious  metals  froin  their 
ores.  \V.  W.  Robacher.  Rochester.  X.Y.,  U.S.A. 
Eng.  Pat.  16.161,  July  6,  1910.  Under  Int.  Conv.. 
May  13,  1910. 
The  patent  relates  to  filtering  apparatus  for  use  in  the 
process  described  in  Eng.  Pat.  1582  of  1908  (see  U.S.  Pats. 
880,821  and  887,268  of  1908  ;  this  J.,  1908,  340,  618). 
The  apparatus  consists  of  a  hollow,  rotating,  slightly  taper- 
ing drum,  having  a  peripheral  wall  of  rigid,  porous. 
filtering  material.  At  the  larger  end  the  drum  is  closed 
by  a  receiving  chamber  for  the  filtrate,  this  chamber  being 
divided  by  radial  partitions  into  a  number  of  compartments. 
The  drum  is  mounted  on  trunnions,  that  at  the  larger  end 
being  hollow  and  connected  with  the  discharge  pipe  from 
the  receiving  chamber,  which  in  turn  is  connected  with  a 
suction  device.  The  drum  is  rotated  slowly  in  the  mixture 
of  ore  and  cyanide  solution  ;  the  liquid  is  drawn  through 
the  porous  wall  of  the  drum,  and  flows  into  the  receiving 
chamber  through  openings  near  the  periphery,  and  then 
through  ports  int..  the  axial  discharge,  pipe.  The  solid 
or  semi-solid  matter  on  the  surface  of  the  drum  is  removed 
by  a  scraper. — A.  S. 

Tin  from  tin  scraps:    Apparatus  for  extracting  .     E. 

0.  Higpins.  Bayonne,  N.J.,  Assignor  to  A.  D.  Britton, 
Brooklyn.  N.Y.     U.S.   Pat.  965,880,  July  26,  1910. 

The  apparatus  consists  essentially  of  a  basket  mounted  on 
a  water-jacketed,  vertical  bearing  so  as  to  rotate  within  a 
double-walled  receptacle,  the  space  between  the  walls 
being  preferably  filled  with  a  non-heat-conducting  material. 
A  combustion  chamber  is  mounted  centrally  within  the 
basket.  The  latter  has  a  false  bottom,  the  space  below 
which  acts  as  a  heat-radiating  chamber,  whereby  heat  is 
supplied  to  the  tin  scrap  in  the  basket  from  below  as  well 
as  laterally  from  the  walls  of  the  combustion  chamber. 
fie  I  and  air  are  supplied  to  the  combustion  chamber 
through  concentric  pipes  passing  upwards  through  the 
vertical  bearing,  and  the  basket  is  rotated  at  650  revolu- 
tions per  minute.  The  tin  is  melted  and  is  thrown  by  the 
centrifugal  force  through  the  walls  of  the  basket  into  the 
outer  receptacle,  from  which  it  may  be  removed  as  desired. 

—a.  a 

Detinning  ;  Process  oi .     F.  von  Kiigelgen.  Holcombs 

Rock,  Ya..  and  <J.  0.  Seward,  East  ((range.  N.J., 
Assignors  to  Tin  Products  Co.,  New  York.  U.S.  Pat. 
''72.135,  Oct.  4,  1910. 

The  scrap  is  treated  in  a  closed  vessel  with  dry  chlorine. 
mperatnre  outside  the  vessel  being  kept  at  about 
loo    l\     Tic  iron  is  not  attacked,  but  the  tin  forms  stannic 
chloride  which  condenses  to  a  liquid  and  is  drained  off. 

—A.  S. 


Flux  for  brass  plating  and  for  protecting  a  bath  of  copper 
or  sine  \\".  g.  Rookcy  and  H.  Eldridge.  New  York. 
U.S.  Pats.  971,563  and  971,564,  Oct.  4,  1910. 

Boric  acid  is  melted  in  an  iron  pot  lined  internally  with 
silver  and  is  heated  at  a  low  temperature  until  no  more 
steam  is  evolved.  It  is  then  transferred  to  a  suitable 
crucible  and  heated  at  a  white  heat  until  it  becomes  placid, 
after  which  it  is  allowed  to  cool  to  a  bright  red  heat,  and  a 
sufficient  quantity  of  finely  divided  zinc,  carbon,  cadmium, 
antimony,  bismuth,  or  other  suitable  element,  added 
t<>  decompose  any  remaining  water  of  constitution,  the  mass 
being  stirred  until  all  reaction  ceases.  The  product  is 
suitable  as  a  flux  for  brass-plating.  To  obtain  a  flux 
for  protecting  a  bath  of  copper  or  zinc,  silica  is  added  to 
the  fused  boric  acid  just  before  the  zinc  or  other  element 
added  to  decompose  the  last  traces  of  water,  and  the 
final  product  is  heated  to  a  high  temperature  so  as  to  obtain 
a  boro-zinc  silicate. — A.  S. 

[Boy  and  method  of   making  same.     L.  C.  Dodd,  Buffalo, 
N.Y.      U.S.  Pat.  971.669,  Oct.  4.  1910. 

The  alloy  is  composed  of  copper  and  lead  in  nearly  equal 
quantities,  together  with  a  quantity  of  iron  not  exceeding 
3  per  cent,  of  the  whole.  The  alloy  may  also  contain 
small  quantities  of  manganese  (up  to  2  per  cent.)  and 
zinc  (up  to  8  per  cent.). — A.  S. 

Autogenous  welding,  cutting,  or  soldering  metals;    Method 

of  .     B.  Hoffmann.  Griesheim,  Assignor  to  Chein. 

Fabr.  Griesheim  Elektron,  Frankfort,  Germany.     U.S. 
Pat.  972,079,  Oct,  4,  1910. 

Ethane  is  used  as  principal  combustible  substance. — A.  S. 

Autogenous  welding,  soldering,  and  cutting  metals  ;   Process 

for  .     Chem.   Fabr.  Griesheini-Elektron.     Fr.   Pat. 

416,001,  May   14,   1910.     Under  Int.   Conv.,  May   17, 
1909. 

See  U.S.  Pat.  972,079  of  1910  ;  preceding.  Propane  may 
be  used  in  place  of  ethane. — T.  F.  B. 

Ores  ;   Method  of  treating .     C.  E.  Baker,  Chicago,  111. 

U.S.  Pat.  972,149,  Oct.  11,  1910. 

Mixed  sulpiride  and  oxide  ores  are  treated  with  a  gaseous 
mixture  containing  hydrochloric  acid,  chlorine,  and 
oxygen,  the  chlorine  being  present  is  sufficient  quantity  to 
convert  the  sulphides  into  chlorides.  A  method  of  carrying 
out  the  process  is  to  treat  the  ore  with  an  excess  of  chlorine, 
in  presence  of  moisture,  under  such  conditions  that  a 
portion  of  the  chlorine  is  converted  into  hydrochloric 
acid. — A.  S. 

Metals  ;   Art  of  hot-working .     J.  F.  Monnol.  Assignor 

to  Duplex  Metals  Co.,  New  York.     U.S.   Pat.  972,55!!, 
Oct.  11,  1910. 

A  process  of  hot- working  ferrous  metals  susceptible  to 
oxidation  or  other  contamination  or  deterioration  at 
high  temperatures  is  described.  A  clean  surface  is  produced 
on  the  metal,  and  this  exposed  surface  is  then  provided 
with  a  cast-on  coating  of  an  unlike  and  less  sensitive 
metal,  for  example  copper  (see  following  abstracts).  The 
coated  metal  is  heated  and  subjected  to  hot-working,  then 
cooled,  and  the  coating  removed  by  means  of  a  solvent. 

—A.  S. 

Coated  metal  objects;    Metlivd  of  and  apparatus  for  pro- 
ducing-  .     J.  F.  Monnot,  Assignor  to  Duplex  Metals 

Co.,  New  York.  U.S.  Pats.  972,561  and  972,629, 
Oct.  11,  1910. 
The  process  consists  in  heating  a  metal  article  while 
submerged  in  a  bath  of  fused  protective  material,  then 
transferring  the  article  with  some  of  the  protective  material 
into  a  mould,  the  article  being  kept  submerged,  and 
afterwards  pouring  a  second  metal  in  a  molten  condition 
into  the  mould  into  contact  with  the  metal  article,  and 
allowing  it  to  solidify.  Two  different  forms  of  apparatus 
are  described.  In  one,  the  hearth  of  a  furnace  is  provided 
with    two    adjacent    depressions    containing    the    fused 
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protective  mat  rial,  and  in  which  the  metal  artii  li     to  l» 
ted.     The  lowei  ,.t  the  two  depn 

an  Inclined  flooi  and  il  lontli  i  n  th  tho  i thof  a 

moDld,  which  can  !>••   tilted,     when   the  article  I   1 1  >■  - 

protective  material  have  been  transferred  '  tin  mould, 
tlif  latter  is  disconnected  From  the  furnace  by  tilting,  and 
tin'  second  molten  metal  poured  in.      \   S 

pound  metal  bodies;    i  making  ■     .1.  F* 

Honnot,   Assignor  to    Duplex    Metals  Co.,    \. ■«    STork. 
I   B    Pat    972,63 i.  11.  1910. 

Tut:  process  il  for  '  weld-uniting  "  ferrous  mi  tals  to  non- 
ferrous  ("cupriferous  I  metals  having  a  melting  p 
above  900  P.  The  fern  as  metal  is  heated  to  a temperature 
far  above  the  melting  point  of  the  non-ferrous  ■ 
under  such  conditions  thai  n-  Mnlar, ■  remains  clean,  and 
is  then  immersed  in  a  nms*  of  the  molten  Don  ferrous: 
metal,  ami  the  latter  allowed  to  solidify.     A.  S. 

verier.     W.    J.    Murphy    and    A.    E.    Culley,    Butte, 
Mont     tJ.S.    Pat,  972,564,  Oot    11,    1910. 

Fit  mm:  material  is  introduced  through  conduits  so 
disposed  thai  the  material  forms  a  proteetiu  lining  on 
some  of  the  walls  of  the  converter.  The  charge  in  the 
converter  is  agitated  a    usual  by  a  blast  introduced  througn 

tuyeres  and  is  dire,  ted  against  the  lining  of  fluxing  material 
by  s  deflecting  rib  mounted  on  the  wall  of  the  run, 'iter 

opposite   the   tuyeres.       \.  S. 

Antifriction   alloy.     3.    R.    Stratton,     Assignor   to   H.    A. 
Borden.  Moncton,  New  Brunswick,  Canada.     D.S.  Pal 
978,786,  Oct   11.   1910. 

'  i  \im  is  made  for  alloys  consisting  mainly  of  zinc  with 
varying    proportions  of  lead,    tin,  copper,   and   antimony. 
\u  alloy  consisting  ol  s^  per  cent,  of  zinc,  1-7  of  <  >pper, 
■'<  s  of  tin.  9-8  of  lead,  and  0-7  of  antimony  is  specially  men 
Boned.      V  S 

Nickel- and  cobalt-matti  ;  Proei  ss  forth  prcliminai 

of   before    smelting.     J.    Savelsberg.     I  (er.    Pat. 

222,231,  Jan.  21,  1908. 

The  matte,  in  a  solid  finely  divided  condition,  i-  "  blown  " 
without  the  application  of  heat,  so  as  to  oxidise  the  iron, 
whilst  leaving  the  sulphur  content  substantial!}  uncharj 
Sufficient  heat  is  developed  to  sinter  the  charge,  which  is 
tints  obtained  in  a  suitable  condition  for  the  subsequent 
■melting.     A.  S. 

On   products  ■    Apparatus  \or  treating  crushed for  th, 

■>/  of  th:    metal  contents  thereof.     A.   .1.  Arlutcklc, 

Belgravia,  Transvs  iL     Eng.  Pat.  6977,  March  19,  1910. 

I  r.  Pat.  414,469  of  1910 ;  this  J.,  1910, 1211.— T.  !•'.  B. 

ration  of  ingredii  «ts  ol  mixed  .solid  mati  r  '<".]  ; 

Process  for- .     F.  S.  MacGregor,  Hyde  Park,  \ssignor 

to     HutT    Electrostatic    Separator   Co.,    Boston.     I    S 
1'at.  972,459,  Oct.    11.   1010. 

Fr.  Pat.  411,116  of  1909;  this. I..  1910,968.— T.  I'.  U. 

■   Process  for  separating  complex  —  W.M.Martin. 

first  Addition.  dat,,l  April  16,  1910,  to  Fr.  Pat.  112,984, 
Feb.  23.  1910.     Dnder  Int.  Conv.,  April  2q,  1909 
See  Eng.  Pat  ".':Uk>  of  1909  :   this  .1..  1910,  825.     T.  F.  B. 

Slags  ,-    Utilisation  of  heat  contained  in  .     C.  Yautin, 

London.     D.S.  Pat  972,418,  0  t,   11.  1010. 
See  Eng.  Pat.  3623  of  1909  ;  this  .1..  1909,  987.— T.  F.  B. 

Metn/s  :   Method  of  ji  i»tr'iling from  wet-process  liquors. 

•I.  H.  Thwaites  and  S.  J.  Ralph,  Peterborough.     D-S 
Pat.  972.584,  Oct.   11,  1910. 

See  Eng.  Pat.  4167  of  1909;   this  J..  1910,  432.      1.  F.  B. 


CruciN,    furnaci      u      Milln,    Wellington.     U.S.     Pat. 
972,703,  Oct    II.   li 

Su  Bug  Pat  i  i.  i  .  i; 

Aluminium   plicate  ores  ;    Procest  ol  treating  lie 

rundum  Co.     I,     Pal     H  1,903,    Ipri]    18,    1910. 

I  ndi  i    Int     Com..   M  ,;,    I,    1909. 

>i  I  U  S.  Pat  939.  ■!-    '  I 'Ml       I-  F.  H. 

l/.'i/.  ,./    metaUiftrtaU   substances  ;    Process  for  separating 

non~volatik    from   valatiU  T.    Huntington.     Fr. 

Bat  416,819,  May  4.  1910.     Undei  (nt  Conv.,  May  24, 
1909. 

Pat  12,198  ol  1909  ;  this  .1  .  1910,  138     T.  F.  li. 

Induction  furnaa   for  metallurgical  purpose*,  and  pro. 
inr  working  it.     The  Grondal  Kjellm  r.,.r  and  J,  ELarden. 
Fr.    Pat  415,663,   April   6,    1910.     Dnder    Int.   Conv., 

April"),  1909. 

See  Eng.  Pat  8194  of  1909  ;  this  J.,  1909,  1047.  -  T.  F.  li. 

Producing  ,  mi  ■  '>/•  i  and  retorts  t"r  zinc  furnaces  and  retorts 
for  the  distillation,  of  coal.     Eng.  Pat.  14,897.    See  VII] 


XI.-  ELECTRO-CHEMISTRY. 

[Laboratory]    Furnace    fur    very    high    temjr  rat 

venient  and  imxpensive .    D.  P.  Calhane.     Met.  and 

('hem.  Eng.,  1910,  8.  681     ?■-_• 

The  furnace,  which  is  of  the  electrical  reaistanoi    type, 

,-i-  of  a  -mall  vertioal  lire,  lay  muffle  standing  within 

enclosure   fo ,1   by  four  fireclay   bricks,   toe 

between  the  muffle  and  the  bricks  being  tilled  with  a 
mixture  ,i  Portland  cement,  magnesram  oxide,  and 
asbestos.  At  the  bottom  of  the  muffle  is  placed  an 
aluinlum  block  on  which  rests  a  graphite  crucible  2  in.  high. 
Die  space  between  th,-  crucible  and  the  muffle  is  tilled 
with  carbon  powder  which  forms  the  resistance.  A  ring 
of  carbon,  turned  from  an  electrode  end,  tits  llu-h  at  the 
bottom  of  the  muffle  and  S  see,, ml  ring  is  provided  just 
above  the  top  ot  the  cruoible.  The  current  enters  at  the 
bottom,  where  it  is  evenly  distributed  by  the  ring,  and 
Leaves  at  the  top  ring.  In  ordei  to  •  op,  i  atrate  the  heat 
on  the  walls  of  the  crnoible,  an  alundum  insulating  ring  is 
plaeed  at  some  distance  between  'he  graphite  rim:-. 
praeti,  ally  dividing  the  mass  of  i  Don  into  two 

portions,  thereby  causing  the  current  to  flow  alone  the 
,,f  the  crucible  at  this  point.     The  crucible  also  is 
furnished    with    an    alundum    lining    to    i  urbon 

contamination  of  the  metals  or  alloys  treated  Th, 
furnace,  which  has  a  capacity  of  one  kilowatt,  only  weighs 
complete  about  25  lb.,  and  is  capable  of  heating  from 
60  to  70  grms.  of  metal  to  temperatures  up  to  2501 
The  total  cost  of  the  furnace,  it  is  stated,  should  not 
d  £1.— F.  R. 

Nitric  oxide  formation  in  high  -      F.   Saber, 

A.  Koenig,  and  E.  Platou,    Z.  Elcktr..ehern.,  1910,  16. 
7s"     "  also  this  J.,  iritis,  27  and  1070.) 

Twofurthi  experimanta  arc  described.     The  tir-t 

series  « ith  a  continuous  current  arc  showed  in  the  authors' 
apparatus  a   maximum  pen  :   nitric  oxide   (8-16) 

when  the  pressure  was  about  160mm.  At  hichcr  pressures 
the  are  did  not  till  the  quartz  tube  and  tie  line 

efieot     was    thereby    diminish,', I.      In     the    second    SI 
with  alternating  current,  the  power  • 

mined.     The  power  ascertained    with  current 

of  n ,,t  too  high  frequency  by  means  of  a  Dolezalek  electro- 
meter. The  most  favourable  yield  obtained  with  0-7 
kilowatt  was  57  grms.  of  nitric  acid  per  kilowatt -hour, 
the  concentration  of  nitric  oxide  being  3-4  r-r  cent 
Apparently  the  application  of  a  large  amount  of  electrical 
energy  doe-  not  aUon  "f  v,  rv  great  deviation  from  the 
thermal  equilibrium  of  the  reaction  under  the  authors' 
conditions  of  pressure. — W.  H.  P. 
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Nitric  oxide  formation  from  air  by  alternating  curnnt 
discharges  o/  very  high  frequency.  P.  Haber  and  E. 
PUton.  Z.  Elektrochem.,  1910,"  1C.  796—808.  (See 
preceding  abstract.) 

Fok  very  high  frequencies  the  nature  of  the  discharge 
renders  the  usual  methods  of  determining  the  phase 
difference  and  the  power  factor  unreliable,  hence  the 
authors  had  recourse  to  a  ealorimetric  method  with 
suitably  modified  apparatus.  The  discharges  used  in  the 
investigation  had  periods  of  500  and  about  60,000,  and 
were  passed  through  air  at  atmospheric  pressure  and  at 
387  mm.  With  properly  manipulated  arcs  the  yields 
wire  about  the  suae  both  at  high  and  at  low  frequencies, 
and  although  the  yields  were  lower  at  the  lower  pressure, 
it  is  impossible,  in  view  of  the  work  described  in  the  pre- 
ceding abstract,  to  make  any  general  statement  as  to  the 
influence  of  pressure  which  shall  be  independent  of  the 
conditions  of  experiment. — W.  H.  P. 

Nitric  oxide  ;    Yield  of from  air  in  cooled  continuous 

current  arcs.  W.  Holwech  and  A.  Koenig.  Z.  Elektro- 
chem.,  1910,  16,  803—810.  (See  this  J.,  1909,  520  and 
1910,  754.) 

By  further  modifications  of  the  short  arc  apparatus  the 
authors  have  shown  the  possibility  of  obtaining  par- 
ticularly favourable  yields  (80  grms.  of  nitric  acid  per 
kilowatt-hour  and  a  concentration  of  2-5  per  cent,  of  nitric 
oxide)  when  the  air  is  passed  rapidly  through  a  narrow 
(2  mm.  wide,  2  cm.  long)  well-cooled  capillary  of  copper. 
The  heating  of  the  cathode  is  discontinued  and  no  previous 
heating  of  the  air  is  resorted  to  as  in  the  technical  process. 
The  results  give  further  support  to  Haber  and  Koenig's 
view  that  the  equilibrium  is  primarily  electrical,  and  only 
becomes  thermal  at  high  temperatures. — W.  H.  P. 

Nitric  oxide  ;   Formation  of  from  air  in  the  arc  flame 

underpressure.  F.  Haber  and  W.  Holwech.  Z.  Elektro- 
chem.,  1910,  16,  810—813. 

The  discharge  in  air  under  pressures  up  to  12  atmospheres 
gave  yields  which  were  no  higher  than  those  of  Holwech 
and  Koenig  with  the  cooled  arc  (see  previous  abstract), 
while  the  nitric  oxide  concentrations  were  much  lower. 

— W.  H.  P. 

Nitric   oxide  ;    Formation  of  by  tlie  combustion  of 

hydrogen.  A.  Wolokitin.  Z.  Elektrochem.,  1910,  16, 
814—826. 
THE  combustion  of  hydrogen,  like  that  of  carbon  monoxide 
(Haber  and  Coates,  this  J.,  1910,  20),  at  high  pressures  in 
an  equimolecular  mixture  of  oxygen  and  nitrogen,  gives 
a  considerable  yield  of  oxides  of  nitrogen.  Without 
previous  heating  about  3  molecules  of  nitric  acid  to  100 
of  water  (10  per  cent,  acid)  may  be  obtained.  The  effect 
of  pressure  only  becomes  appreciable  above  3  atmospheres, 
and  reaches  its  maximum  at  about  16  atmospheres. 
With  air  the  yields  are  not  so  good  though  still  appreciable. 
Mixtures  with  excess  of  oxygen  behave,  similarly  to  the 
molecular  mixture.  The  yields  arc  very  similar  to 
i hose  previously  obtained  by  explosion  methods  (Fincke, 
Uiis  •!.,  1905,  693;  and  Pier,  Z.  Elektrochem.,  1909,  15. 
536),  though  thev  are  somewhat  less  than  those  calculated 
from  the  known  equilibrium  data.  This  may  be  due  to 
the  fact  thni  the  theoretical  temperature  is  not  attained. 

W.  H.  P. 

Conditions  affecting  (hi  electrolytic  determination  of  copper. 

Blasdale  and  Cruess.     S,,   Will. 

Ha/iid  determination  of  copp*  r.    iln  r,  i  admium,  and  bismuth 
If,     mercury    cathode    and    stationary    anode.     Bcnner. 
XXIII. 

Patents. 

Batteries;  Regenerating  storage .     C.  Luckow,  Cologne, 

Germany.     Eng.  Pat.  29,706,  Dec  20,  1909. 

The  electrolyte  is  replaced  bj*  water,  which  takes  up  the 
residues  of  the  electrolyte  in  the  cell,  and  a  current  is 


passed  through  the  battery  in  a  direction  opposite  to  that 
of  charging  until  the  electrodes  arc  sufficiently  transformed. 
The  acidified  water  is  then  converted  into  a  concentrated 
solution  of  a  salt,  such  as  sodium  sulphate,  and  the 
current  passed  in  the  charging  direction  until  the  electrodes 
are  re-transformed.  A  modified  process  is  described  in 
which  the  salt  is  added  at  the  moment  when  the  zero 
point  is  crossed,  during  the  passage  of  the  current  in  the 
charging  direction.. — B.  N. 

Thermo-electric  couple.  A.  L.  Marsh,  Assignor  to  Hoskins 
Manufacturing  Co.,  Detroit,  Mich.  U.S.  Pat.  971,767, 
Oct.  4,  1910. 

The  negative  element  consists  of  a  nickel-chromium  alloy 
and  the  positive  element  of  a  nickel-aluminium  alloy 
containing  less  than  10  per  cent,  (preferably  about  2  per 
cent.)  of  aluminium.  The  couple  is  stated  to  have  a  high 
E.M.F.,  whilst  the  curve  representing  the  relation  between 
E.M.F.  and  temperature  is  a  comparatively  straight  line. 

— A.  S. 

Electric-resistance    furnaces  ;     Metliod    of    charging . 

A.  Petersson,     Odda,    Norway.     U.S.     Pat.    971,782, 
Oct.  4,  1910. 

See  Fr.  Pat.  408,397  of  1909  ;  this  J.,  1910,  638.— T.  F.  B. 

Electric  induction  and  arc  furnace.     3.  H.  Reid.     Fr.  Pat. 
415,116,  April  22,  1910. 

See  U.S.  Pat.  956,544  of  1910  ;  this  J.,  1910,  704.— T.  F.  B. 

Electricity  ;    Method  of  and  apparatus  for  generating  — ■ — . 

B.  Schwerin,  Frankfort  on  Maine,  Germany.     U.S.  Pat. 
972,029,  Oct.  4,  1910. 

See  Eng.  Pat.  10,793  of  1909  ;  this  J.,  1910,  638.— T.  F.  B. 

Electrolyte  for  primary  batteries  ;    Preparation  suitable  for 

making    an .     B.    E.    R.    Newlands    and    R.    M. 

Parkinson.     Fr.    Pat.    415,758,   Mav   9,    1910.     Under 
Int.  Conv.,  May  20,  1909. 

See  Eng.  Pat.  11,926  of  1909  ;  this  J.,  1910,  362.— T.  F.  B. 

Apparatus  for  purifying  liquids  by  electricity .     Eng. 

Pat.  1460.     See  XIXb. 


XII.- FATS;    OILS;    WAXES. 

lJnolcnic    acid    and    linseed  oil.     E.     Erdmann    and     F. 
Bedford.     Z.  pbysiol.  Chcin.,  1910,  69,  76 — 84. 

In  support  of  their  views  upon  linolcnic  acid  (this  J.,  1909, 
530,  531),  which  have  been  called  in  question  bv  Rollett 
(this  J.,  1909,  1210),  the  authors  cite  the  results  of  the 
following  experiment: — Linolenic  acid  (18-5  grms.) 
obtained  by  denominating  pure  linolenic  hexabromide 
with  zinc  and  alcohol  was  again  brominated.  The  yield 
of  solid  hexabromide  (m.  pt.  179°  to  180°  C.)  obtained 
was  13-07  grms.,  corresponding  to  25-93  per  cent,  of  the 
original  linolenic  acid,  whilst  a  fluid  bromide,  which  did  not 
separate  on  addition  of  petroleum  spirit,  remained  in 
solution.  When  freed  from  bromine  by  treatment  with 
zinc  and  glacial  acetic  acid,  this  soluble  compound  was 
obtained  as  an  oil  with  an  iodine  value  of  185-8  and  mole- 
cnlat  weight  of  428.  it  was  again  brominated  in  acetic 
acid,  and  on  adding  petroleum  spirit  to  the  liquid,  there 
separated  (in  addition  to  a  little  solid  hexabromide,  viz., 
32  per  cent,  of  the  oil)  a  bromide  insoluble  in  petroleum 
spirit,  which  when  freed  from  bromine  was  a  viscid  oil 
of  an  iodine  value  109-3  and  molecular  weight  516 ; 
on  re-bromination  this  no  longer  yielded  any  solid  hexa- 
bromide. The  explanation  offered  for  these  results  is 
that  on  reducing  the  pure  hexabromide,  a  mixture  of 
25  per  cent,  of  a-linolenic  and  75  per  cent,  of  ^-linolenic 
acid  is  obtained,  and  that  the  latter  on  re-broroination 
only  absorbs  4  atoms  of  bromine.  On  reducing  this  fluid 
tetrabromide,    partial    polymerisation    or    formation    of 
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anhydride  takes  placi  cheated  by  the  decreasing 

Iodine   value  and   increasing   molecular  equivalent.     The 
production  ol  a  small  quantity  "I   hexabromide  on   E 
i'   bi inating  the  oil  scparati  u  from  the  Boluble  bromide 

ounted  For  by  the  fact  that  the  fluid  bi ide  i    able 

t.»  dissolve  a  small  proportion  of  solid  hexabromide,  and 
that  the  priman  eparation  is  therefore  incomplete. 
I'lir  hypothesis  ol   Rolletl  [lac.  cit.)  has,  it  is  pointed  out, 

i xperimental  support,  whilst,  on  the  othet    hand,  the 

Iodine  value  that  he  gives  for  the  liquid  fattj  icid  ol 
linseed  oil  (23  I  is  i  ontrary  to  tho  experience  of  all  pre\  tons 
observers,  the  highest  recorded  value  being  200-8.  The 
liquid  fatty  acids  of  linseed  oil  examined  by  the  authors 
hail  an  iodine  value  of  203-8,  whilst  the  hydrogen  value 
of  the  ethyl  eaters  of  the  fatty  acids  (freed  from  the 
saturated  fatty  acids  and  bulk  of  the  oleic  acid)  »j-  1  462, 
corresponding  to  22  ik-i  oent.  of  fatty  acids  of  the  com- 

i  >n  i  ,11002.  The  theoretical  amount  of  linoleni 
add  in  a  mixture  of  linolio  and  linolenic  acids  with  an 
iodine  value  of  203-8  is  211  per  cent.  Hence,  in  the 
authors'  opinion,  linseed  oil  fatty  acids  contain  not  more 
than  20  to  25  per  cent,  of  acids  of  the  formula.  (,.II100|, 
with  I!  ethylene  linkages,  and  these  consist,  in  the  main, 
if  not  exclusively  of  <i  linolenic  acid  yielding,  when 
brominatcd.  the  solid  hexabromide  nielt'ng  at  179  to 
180°  C— C.  A.  M. 

Cocoanut   oil;     Determination   of  »n   admixhm    with 

butter  fat.     N.   C.   Cassal  and   B.    H.   Gerrans.     Chem 
News,  1910,  102.  190—191. 

Tut:  method  is  based  upon  the  titration  of  the  insoluble 
volatile  acids  of  the  fata  and  accentuates  the  difference 
in  this  respect  between  butter  fat  and  cocoanut  oil  to  a 
greater  extent  than  do  the  methods  of  Wauters  or  Polenske, 
Three  grins,  of  the  filtered  fat  are  saponified  with  2  c.c. 
of  sodium  hydroxide  solution  (50  grms.  in  100  c.c.)  and 
10  c.c.  of  absolute  alcohol,  the  alcohol  is  expelled,  and  the 
soap  dissolved  in  50  c.c.  of  boiling  water.  The  solution 
is  treated  with  |o  c.c.  of  concentrated  hydrochloric  acid, 
followed  by  50  grms.  of  anhydrous  granulated  calcium 
chloride,  and  the  tlask  1300  c.c.)  connected  by  means  of  a 
bant  tube  with  a  Liebig's  condenser  and  by  means  of  a 
second  tube  passing  nearly  to  the  bottom  of  the  flask  with  a 
steam  boiler.  The  end  of  this  tube  is  slightly  turned  up 
and  points  away  from  the  condenser.  The  flask  is  immersed 
to  the  level  of  its  contents  in  a  calcium  chloride  hath 
which  is  maintained  at  141°  to  146°  C,  and  steam  is  passed 
through  it  until  500  c.<-.  of  distillate  have  passed  over. 
As  the  distillate  leaves  the  condenser  it  falls  through  a 
filter  into  a  500  c.c.  flask,  and  when  this  is  filled,  the 
apparatus  is  disconnected,  and  the  inner  tube  of  the 
Dondenser  washed  with  cold  water  on  to  the  filter,  and  then 
washed  out  with  hot  methylated  spirit.  The  insoluble 
fatty  acids  uihui  the  filter  are  also  washed  with  cold  water, 
and  then  dissolved  in  hot  methylated  spirit,  the  solution 
added  to  the  alcoholic  washings  from  tho  condenser,  and 
the  whole  titrated  with  A/10  baryta  solution.  The 
mean  value  for  pure  butter  fat  tints  obtained  was  14-67  c.c.. 
whilst  that  of  cocoanut  oil  was  66  c.c  Since  certain 
butters  gave  a  result  somewhat  above  15,  the  value  lfi  was 
chosen  as  the  "titration  standard"  for  genuine  butter. 
In  the  case  of  mixtures  ihc  percentage  of  cocoanut  oil  in  the 
fat  taken  is  calculated  from  the  formula,  (A — 16)x2  =  x. 
where  A  represents  the  titration  figure  obtained.  The 
results  (quoted)  obtained  with  experimental  mixtures  of 
butter  fat  with  10  to  35  per  cent,  of  cocoanut  oil  were  in 
close  agreement  with  the  theoretical  amounts,  and  very 
concordant   in  duplicate  determinations.     C.  A.  M 

Fat    determination    bi/    (hi     Kvmagawa   Suto    vtetKod.     V 

Shimid/.u.  Bio,  hem.  /.<  its..  1910.  28.  237— 273. 
From  the  results  of  a  long  series  of  experiments  which 
are  recorded  in  the  paper,  the  author  is  of  opinion  that  the 
Knmagawa-Suto  method  (this  J.,  19t>s.  165)  gives  reliable 
results  when  applied  to  the  estimation  of  fat  in  fresh 
animal  tissues  and  organs  H  the  ft  sh  tissues  or  organs 
are  dried  on  the  watt  r  bath  prior  to  the  fat  estimation,  low 
r.sults  are  obtained  and  even  if  drying  is  assisted  by  the 
addition    of   alcoh.il.   the   loss,    whet,    dealing    with 


quantit  ioi    ovoi    LOO  gn  ant  to  10  pel  t  enl . 

With  small  quantities  and  rapid  dj  I       loohol, 

the  loafl  ni.'\    I..-  reduced  t.-  b.  l..w    i   per  cent.     Tie 

■   I     attributed  to  oxidati t  the  Catty  soldi  and  it 

dt    ired  to  obtain  t  he  ti    m      etc.,  in  I  le-  foi  no  of  a 

dry   powdei   they  si Id  be  dasicoatbd  in   i  high  vacuum 

without   an)    application  of  heat       The   Kuniagawa-Suto 

method  n     nt  of  the  fat  i  on!  ained  in  a 

powder  prepared  in  tins  way.     In  H I   bl I  and 

t  he  met  hod  does  not  givi  nits, 

ii  being  bettei  bo  fully  extract  the  fatty  materials  with 
...1.1  and  hot  alcohol  followed  by  saponification  of  the 
al.ohol  residue.     The  tea  son  for  this  difference  in  behavioui 

is  not    vet   established.        I      \ 

Hydrolyait  <■!  foU  .  I'll'  action  "I  acid*  ."  ".•  tnzymii  — . 
Y.  Tanaka.  .1  Coll  Eng.,  Iui|ierial  Univei  itv  of 
Tokyo,  1910,  5.  26     12. 

Tmk  author's  experiments  upon  the  extent  ..f  the  hydro- 
lysis of  soya  bean  oil  when  treated  w  ith  the  lipase  obtained 
from    the    pressed    cake    of    decorticated    c,i  luive 

led  him  to  the  following  conclusions:  1.  The  addition 
of  the  proper  quantity' of  acid  to  the  castor  seeds  is  necessary 
in  hydrolvsing  fats  by  the  latter.  The  absolute  quantity 
of  the  added  acid  is  the  main  factor  of  the  lipolytic  activity 
of  castor  seeds  and  its  concentration  lias  no  marked 
influence.  2.  The  amount  of  acid  required  for  a  definite 
i  mount  of  castor  seeds  is  constant  and  is  not  affected  by 
the  amount  of  oil  with  w  hi. th  they  an-  mixed.  In  tin- 
case  of  mineral  and  comparatively  strong  organic  acids,  the 
amount  of  acid  which  exerts  a  maximum  effect  upon  the 
hydrolysis  is  proportional  to  their  reacting  equivalents.  Of 
the  less  dissociable  organi.  acids,  larger  quantities  are 
required.  3.  An  excess  of  acid  exerts  a  retarding  action 
on  the  hydrolysis.  4.  Castor  seeds  contain  lipase  in  the 
form  of  an  insoluble  zymogen  which  can  be  readUy  con- 
vetted  by  dilute  aciils  int..  t In;  insoluble  enzyme,  The 
acid  at  the  same  time  combines  with  certain  basic  con- 
stituents in  tho  seeds,  especially  nitrogenous  matters, 
to  produce  soluble  neutral  compounds.  5.  A  neutral  lipase 
preparation  obtained  by  treating  i  astoi  seeds  with  acid  and 
subsequently  washing  out  the  soluble  matters  with  water 
has  a  strong  power  of  hydrolvsing  fats  without  the  use  of 
any  acid.  Such  a  preparation  is  most  active  in  a  neutral 
medium,  is  less  active  in  the  presence  of  free  acid  and  is 
inactive  in  an  alkaline  medium.  6.  Lipase  is  less  stable 
towards  dilute  alkalis  than  is  its  zymogen. — J.  A. 

Lipase  reactions  ;    Some  .     H.  C.  Bradlev.     J.   Biol. 

Chem..  1910,  8,  251—264. 
In  k  author  obtained  corresponding  results  when  digesting 
ethyl  butyrate  and  triolein  respectively  with  pancreatic 
lipase  and  concludes  that  such  processes  are  not  affected  if 
the  zymolyte  is  only  emulsified  and  not  in  solution.  On 
digesting  triolein  with  lipase  there  is  no  evidence  that  the 
loss  nt  enzyme  is  due  to  a  combination  of  the  two  occurring  ; 
nor  would  it  appeal  that  th.  oleic  acid  produced  has  any 
destructive  effect  upon  the  lipas.-.  A  regular  increase  in 
the  amount  of  enzyme  present  results  in  an  equally  regular 
affect  upon  the  final  equilibrium  of  the  reaction  The 
results  do  not  exhibit  a  linear  relationship,  nor  can  they  be 
expressed  by  a  simple  logarithmic  function,  though  both 
may  approximate  to  the  truth  in  certain  limited  stages 
of  the  reaction.  Hamsek's  results  with  regard  to  the  re- 
versibilitv  of  the  reaction  with  lituisc  in  mixtures  con- 
taining small  proportions  of  water  have  been  Confirmed. 
Experiments  showed  that  synthesis  oeased  when  the 
amount  of  water  in  the  mixture  amounted  to  abouf  60 
|ht  ient.  and  was  most  complete  when  the  mixture  was 
made  as  nearly  as  possible  anhydrous. — 3.  A. 

Iron    *oapt.     K.     Feist    and    W.     Auemhammer.     Arch. 

Pharm..  1910,  248.  620     524. 
ATTEMPTS  have  been  made  to  form  with  certain  liquid  fatty- 
acids  an  iron  salt  (soap)  which  is  -table  iti  a  solution  of  cod- 
li\.T   oil.      A   ferric  stearate    was    prepared    by   adding   a 
solution  of  ferric  chli  iric  acid  dissolved  in  sodium 

hydroxide  solution,  the  precipitate  being  filtered  off 
and     washed.     The   salt    contain-  7  05    per   cent,    of    iron 
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dissolves  in  fatty  oils  ami  chloroform  '>n  warming,  bul 
separates  on  cooling.  It  melte  it  103  C  Ferric  oleate 
Me  prepared  ill  a  similar  manniT  bom  DON  oleic  acid,  hut 
the  salt  w.\^  obtained  by  extraoton  with  ether  instead  oi 
by  precipitation.  It  liaetheoomposition,  lv:i',Tll ,  4(  '<  ><  *>- 
and  is  soluble  in  fatty  oils,  ether,  and  chloroform  in  the 
cold.  Conunen  ial  oleic  acid  is  unsuitable  on  account 
of  its  taste.  Satisfactory  iron  soaps  oao  be  made  by  first 
preparing  a  potassium  soap  from  linseed,  sesame  or 
almond  oil,  ami  then  treating  this  with  ferric  chloride 
solution.  A  formula  is  given  for  the  preparation  of  a  cod- 
liver  oi]  containing  l  per  cent,  of  iron  as  a  soap.  —  V.  Snn\. 

Wax  "il  [Oleum  Oerae\.     T.  Bkeorantz  and  E.  Lundstriim. 

Arch.  Pharm.,  1910,  248.  500  513. 
In  the  production  of  wax  oil  by  distilling  beeswax  with 
lime,  variation  of  the  amount  of  the  latter  notably 
inrlucn.es  the  breaking  down  of  the  constituents  having  a 
liigh  carbon  content.  Increased  quantities  of  lime 
decrease  the  formation  of  substances  with  a  low  carbon 
content.  The  liquid  portion  of  the  oil,  whether  volatile 
with  steam  or  not.  is  a  mixture  of  saturated  and  unsaturated 
hydrocarbons.  In  the  portions  of  the  liquid  part  volatile 
with  steam,  the  hydrocarbons  contain  at  most  10  carbon 
atoms  in  the  molecule,  whilst  the  nonvolatile  portion 
contains  hydrocarbons  with  16 — 27  carbon  atoms.  The 
principal  constituent  of  the  solid  obtained  by  distilling  bees- 
wax with  lime  is  nonocosane,  C,9H60.  Part  of  this  solid 
distillate  is  soluble  in  ether,  and  is  a  mixture  of  saturated. 
and  of  a  small  amount  of  unsaturated  hydrocarbons,  the 
number  of  carbon  atoms  in  the  molecule  varying  between 
2">  and  29.  The  sp.  gr.  of  a  genuine  wax  oil  should  lie 
between  0-790  and  0-792,  the  acid  value  between  8  and  12. 
and  the  iodine  value  between  80  and  90. — F.  Shdn. 

Emiikification  of  hydrorarbon  oils  by  means  of  aqueous 
solutions  of  salts  of  fatty  acids.  Donnan  and  Potts. 
See  Hi. 

Palm  oil  and  gum  copal  in  Sierra  Leone.     Col.  Off.  Ann. 
Ser.  No.  648  (see  this  J.,  1910,  1213).     [T.  R.] 

The  exports  of  palm  oil  from  Sierra  Leone  during  1909 
amounted  to  851,999  gallons,  of  the  value  of  £64,273. 
This  is  an  increase  over  the  quantity  exported  in  1908 
of  362.362  gallons,  to  the  value  of  £27,822.  The  proportion 
of  oil  to  kernels  continues  to  grow,  but  not  as  quickly 
as  might  be  expected.  For  every  100  tons  of  kernels 
shipped  from  Sierra  Leone  in  1909  there  were  exported 
1,986  gallons  of  oil 

Germany  easily  maintains  her  position  as  chief  importer 
of  palm  kernels,  having  taken  36,767  tons,  or  85-7  per  cent, 
of  the  total  quantity  exported  during  the  year.  A  com- 
paratively small  quantity  of  palm  oil,  viz.,  41,720  gallons, 
found  its  way  to  the  German  market.  The  United 
Kingdom  took  761,156  gallons  of  palm  oil,  or  89-3  per 
cent,  of  the  total  shipment.  The  remainder  was  distri- 
buted between  various  places  in  West  Africa — British 
and  foreign. 

Forty-six  tons  of  gum  copal  were  exported  to  the  value 
of  £5.036  in  1909,  as  compared  with  45  tons,  to  the  value 
of  £4,948,  exported  in  1908.  The  gum  copal  industry 
has  remained  practically  stationary  for  the  past  two  years. 
Sierra  Leone  at  one  time  used  to  export  large  quantities 
of  gum  copal.  The  government  have,  in  the  various 
nurseries,  half  a  million  seedlings  which  will  be  ready 
for  planting  out  in  1911.  It  will,  of  course,  be  many  years 
before  the  seedlings  will  be  gum-producing  trees ;  but 
efforts  are  being  made  to  bring  the  value  of  the  existing 
gum  trees  to  the  knowledge  of  the  chiefs  and  headmen, 
and  it  is  anticipated  that  such  action  will  have  a  beneficial 
effect  on  the  industry.  In  the  Konietta  District  the  gum 
copal  trade  has  considerably  revived  owing  to  the  adoption 
of  more  careful  methods  in  cutting.  The  natives  have 
been  encouraged  to  make  new  plantations  of  new  trees. 
The  seedlings  planted  under  government  supervision  in 
1907  are  doing  well.  There  is  plenty  of  gum  copal  of 
very  good  quality  in  Tambakka  north  of  the  9=30'  parallel. 
The  traders  are  prepared  to  give  a  good  price  for  it, 
but  labour  is  scarce  in  that  part  of  the  Protectorate, 
and  the  people  are  fully  occupied  growing  produce  for 
their  own  consumption. 


Patents. 

Lubricating  oils  or  tin   lit,-  ,•    Method  and  apparatus  far 

testing  or  antdusing  .      F.   Nicolas.   Brussels.      Eng. 

Pat,  21,661,  Sept.  22,  19(19. 

The  apparatus  consists  of  a  boiler  for  the  generation  of 
steam,  a  superheater,  consisting  of  a  coiled  pipe  heated  by 
means  of  Bunsen  burners  ;  a  cylindrical  vessel,  tapering 
towards  a  tap  at  the  lower  end.  and  provided,  at  the 
upper  end.  with  holes  to  admit  the  steam  pipe  from  the 
superheater  and  a  thermometer  graduated  to  450°  C. 
This  vessel  is  also  fitted  with  a  side-tube  near  the  top, 
leading  to  a  condenser.  The  oil  to  be  examined  passes 
at  a  definite  rate  through  a  capillary  tube  into  the  steam 
pipe,  just  before  it  enters  the  cylindrical  separating  vessel, 
where  it  is  separated  into  a  less  volatile  portion  which 
settles  to  the  conical  bottom  of  the  separator  and  is  run 
off  through  the  tap,  and  a  portion  volatile  in  steam  which 
passes  out  through  the  side-tube  and  is  condensed, 
together  with  the  steam,  in  the  condenser,  and  collected 
in  a  graduated  siphon  tube.  A  steady  feed  of  oil  is  obtained 
by  allowing  mercury  to  run  into  a  flask,  filled  with  oil, 
through  a  thistle-funnel  arrangement ;  the  rate  of  flow- 
is  regulated  by  means  of  a  cock  in  the  capillary  tube. 
Steady  steam  pressure  is  obtained  by  setting  the  safety- 
valve  of  the  boUerto  such  a  pressure  as  will  ensure  suffi- 
ciency of  steam  for  the  required  degree  of  superheating, 
and  arranging  the  heating  of  the  boiler  so  that  steam 
constantly  escapes  through  the  safety  valve  during  the 
test.  A  steady  temperature  is  obtained  by  regulating 
the  pressure  of  the  gas  supplied  to  the  burners  heating 
the  superheater.  As  soon  as  a  steady  temperature  of, 
e.g.,  300°  C.  has  been  attained,  50  c.c.  of  the  oil  are  allowed 
to  flow  into  the  steam  pipe  (the  amount  of  oil  being 
determined  by  the  amount  of  mercury  added)  during  50 
minutes,  and  the  two  portions  are  then  collected  and 
measured.  The  volatile  portion  represents  that  portion  of 
the  oil  which  is  non-effective  as  a  lubricant  in  (e.g.)  the 
cylinder  of  an  engine  supplied  with  steam  at  the  temperature 
employed  in  the  test,  in  the  above  instance  300°  C. — E.W.L. 

Fat-like  substance  from  the  bodies  of  bacteria  ;    Preparation 

of   a   .     G.    Deycke,    Constantinople,    Assignor   to 

Kalle     und     Co.     A.G.,      Biebrich,     Germany.     U.S. 
Pat,  972,345.  Oct.  11.  1910. 

See  Eng.  Pat.  26,077  of  1906  ;  this  J.,  1907,  934.— T.  F.  B. 

Soap ;    Manufacture  of  .     R.   Macpherson  and  W.  E. 

Heys.      l-'r.  Pat.  415,974,  May  14,  191.0. 

See  Eng.  Pat.  20,089  of  1909  :  this  J.,  1910,  1214.—  T.F.B. 
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White  lead  blackened  In/  mdphurelled  hydrogen;    influence 

of  light  on  .     E.   Tauber.     Che'm.-Zeit.,    1910,   34, 

1126. 
In  view  of  Sacher's  statement  that  hermetically  sealed 
specimens  of  the  products  of  the  action  of  sulphuretted 
hydrogen  on  white  lead  showed  no  trace  of  bleaching 
after  exposure  to  sunlight  for  three  years  (this  J.,  1910, 
831),  the  author  repeated  his  own  experiments  on  the 
action  of  light  on  white  lead  oil  paints,  blackened  by 
sulphuretted  hydrogen  (Chcm.-Zeit.  Rep.,  1906,  267). 
It  is  found  that  light  bleaches  even  old  painted  surfaces, 
though  very  slowly  compared  with  those  freshly  painted. 
Bleaching  takes  place  even  under  a  coating  of  resin  or 
under  glass.  The  bleaching  is,  therefore,  ascribed  to  the 
action  of  the  peroxides  resulting  from  the  oxidation  of  the 
drying  oils.  A  six-year  old  coat  of  white  lead  paint  was 
exposed  to  an  atmosphere  containing  sulphuretted 
hydrogen  and  a  portion  then  thinly  coated  with  poppy 
seed  oil ;  after  a  few  days  exposure  to  sunlight,  the  oiled 
portion  slewed  signs  of  bleaching,  the  remainder  being 
quite  unaltered.      With  freshly  painted  surfaces,  bleaching 
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takes  place  even   in   the   dark,   bul    much   more   slowlj 
than  in  sunlight.     I  thai   whitt    lead  oil  paints 

aan   be   used   bj    artiste  without    riak   from    lulphurettod 
hydrogen    in    practice,   as    the 

before  the  painting  is  perfectly  dr>  isanoffci  tivi  protection. 
lln-  bleaching  oi  white  lead  01  tini   whiti  intod 

wnli  indigo  or      thioindigo  red      (see  this  J.,  1908,  \"~'S  : 
1909,  S73,  182)  is  found  nol  i"  take  pi  i  phere 

of  hydrogen  or  carbon  dioxide ;  il  is  regarded  a    m  oxida- 
tion process.     A.  Sblu. 

I'u 

Pigwtenis    with    basis    of    calcium     cyanc  or    other 

euanamidt    .s.i/r«.        K.     Fulloni.       Fr.     Pat.     I 
March  1.  1910. 

Sbb  l".S.  Pat.  957,153  ol  1910  i   this  J.,  1910,  Tim;.     - 
of  oyanamide  other  than  the  i  alcium  salt  ma]  also  be  need. 

T.  F.  H. 


Pigment  colour  [from  a  dye].       F.  Rnnkel    ind  M.  Here- 
berg,  As-.mii. lis  to  Farbenfabr,  vorm.    F.  Bayei  in 
Elberfeld,  Germany.     U.S.   Pat,  972,130,  Oct.   I.  L910. 

Fr.  Pat.  411,938  of  1910  j  this  J.,  1910, 1.002.     T.F.  B. 

I.<if  :     Treatment   of  .     W.    A.    Freymuth,    London. 

Fug.  Pat  22,218,  Sept  29,  I909i 

Sxi  Fr.  Pat.  (09,794  of  1909 ;  this  J.,  1910,770.     1.  F.  B. 

Varnish;   Manufacture  of  —  — .     E.  11.  Strange  and  E.  I! 
Barrel).     Fr.    Pat    415,818,    Feb.    26,    1910.     Dnder 
Int.  Conv..  Feb.  27.  1909. 

Ske  Eng.  Tut.  ls7>  -I  1909  ;   this  J.,  1910,  501.— T.  F.  P.. 


Method  of  mill  coating  for  protecting  iron  from  rust.     Eng. 
Pat.  21,638.     See  X. 
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Patents. 

Caoutchouc,  gutta,  batata  and  tin  lib  ;  Process  for  obtaining 
pure  —  .  V.  Soholz,  Hamburg,  Germany.  Eng.  Pat. 
22,606,  Oct  l.  1909. 

Cbudi  caoutchouc,  e.g.,  partly  decomposed  by  improper 
storing   (or  crude  gutta-percha  or  batata),   is  separi 
into  prime  caoutchouc  and  viscous,  inelastic  ••  degenerate  " 
liv   treatment    with  aniline,   phenol,   the   homologues  oi 
aikyl  derivatives  of  these  substances,  amyl  acetate,  ethyl 
acetate  or  a  mixture  oi  these  substances,  which  dissolve  the 
resins  and  the  "  ]  -rubber  "  leaving  the  "  a  and  -f  rubber 
undissolved.     For  example,  by  boiling  600  kilos,  of  partly 
decomposed  crude  caoutchouc  with  1000  litres  bf  toluidine, 
for  two  hours,   filtering^  the   solution,   and    precipitating 
the  resins  and  "  degenerate  "  from  the  tiltratc  by  means 
of    alcohol,    a    product    consisting    of    a    hard.    "  nervy  " 
rubber   melting    at     145° — 150°   C.,   and   a    viscou 
nielting  at  50° — 70°  C.  are  obtained.     I  Reference  isdu 
to  Eng.  Pat.  4692  of  1906  ;  this  J.,  1906,  940).— E.  \Y.  I. 

Indiarubbvr  ;    Manufacture  of ami  apparatus  //<• 

H.   S.   Smith,  Caledonia,  Tobago.     U.S.   Pat.   972,030, 
Oct.  4.  1910. 

-    ;    Eng.  Pat.  74:i:i  of  1909  ;  this  J.,  1910,  226.     T.  1'    B 

Filling  material  [fur  tyr-s.  etc]  ;  Process  for  making  a . 

EL  J.  Caldwell.  F.  i'lleumer.  and  Pneumatic  Synd.,   Ltd. 
Fr.   Pat    415,829,   April   13,   1910.     Under  Int. 
May  12,   1909. 
Eng.  Pat.  ll,30dof  mn9  ;  this  i  .  1909,  1052     X 
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ing    liquor*;     Determination    of  acids  in   —         G 
1910,  106     110 

i  i  .    .  f  i  in<  b  i  le 

dill,  i 

[tcoi  Bask  6ttn  d  «  ith  i 

with  an  absorption  apparatu  and  each  eapabli  dl  being 
dnii  bj   'lips.    The  ■  arbonic  a<  id   i 

,t,,l    bj    aspirating   air   tree    from   carbon    die 
ugh  the  liquor  and  thi  n  i  bj  mgh  o  potash 
\,-.  i  ii   and  tin   other  volal  lit   at  idi   art   then  •  it  in  iti 
boiling  ti'  i  tins  the  d  d  titrating 

with     -V  lo  alkali.     The    residual   liquor   which  con' 
the  la.  t  ic  and  other  uon  volal  ii   ...  i  d  by 

gelatin  solution  (Koch     methoi  n   titrated  with 

baryta  and  phenolphthalein. 

Determination  of  gallic  and  in  presence   of  tannic  and 
othet  The  author  jiuikes  use  of  the  fact 

thai    -ill  [dim  i.     B    id    prt     I  -nt  k   tin-   ci  null  in 
h  ith  gallic  acid  but  not  with  tani  I 

is  divided  into  two  portions,  oi  which  one  i-  acidified  with 
and  the  other  not.     Both  are  thi  n  titrati  .1 
with  -V  60  iodit  p  of  the  liquor  gives  a 

violet  colour  with  starch,  Hie  difference  between  the  two 
i  iodine  absorbed  corresponding  with  the  amount 
.if    gallic    arid.     If    lactic     acid    also     I"      present, 
determined,  togethei  with  gallic  acid,  in  a  third  portion  Di 
tin    liquor  by  Koch's  method. — J.  It.  B. 

Tanning  process  ;   Study  of  the  B.  0    B<  nog  and 

G.  Rosenberg.     Z.  Chem.  Ind.  Kolloid..  1910,  7 
227. 
b;  continuation  of  earlier  work  (see  this  J.,  1908,  347), 
experiments  have  been  made  on  the  absorption  of  different 
powder    (unchromed    and    lightly 
chromed]   and   by   tin-   "  librous  alumina"  of  Wislicenus 
(this.  .1..  Hint.  76,i  :  1905,294).     No  considerable diffen 
could  be  detei  ted  betwo  d  tin  behaviour  of  the  unchromed 
chromed   hide   powder.    The  ..f   silver 

ime  dyestuffs  Crystal  Violet,  Patent  Blue, 
i-nta)  by  hiile  powder  appeared  to  be  a  typical 
adsorption   process.     The  absorption  of  phenol,  how 
was  nut    BO   simple,  and  other  factors  besides  adsorpl 
evidently  play  a  part  in  this  case.     In  th.  Oram 

pierate  solutions,  the  percentage  of  the  salt  absorbed  by 
unchromed  hide  powder  was  practically  constant  for 
solutions  of  different  concentrations.  Fibrous  alumina 
tially  similar  results  to  hide  powder  with  Crystal 
Violet,  lmt  ahowed  practically  no  absorptive  power  for 
sodium  pierate  or  phenol. — A    a 

Bihyltannate,    K.  J.  Manning.   J.  Amer.  Chem.  Boc.,  1910, 

32.  1312—13111. 
The  author  has  isolated  two  crystalline  hydrates  of  an 
ethyl  ester  of  g  GsJlotani  ic  acid,  as  bee 

as  possible  from  gallic  acid,  when  dissolved  in  alcohol, 
and  treated  with  dr\  hydrogen  chloride  is  BSterined,  and 
from  the  product  crystalline  nodules  d  ined  melt- 

it  167*  C  corresponding  fo C4,H270,.(OCfH,  ',.511  ,Oin 
•ntary  analysis,  water,  ethoxy,  glucose  and  gallic 
acid  contents.  An  ester  with  15  mols.  of  water  was  also 
obtained  by  re-crystalliatng  from  water,  and  n  5  per  ■ 
yield  oi  the  Bams  hydrate  was  syntheiised  from  glc 
and  ethyl  gallatc.  The  above  formula?  support  tin 
formula,  C„B  ,,<>_,  (five  molecules  of  gallic  acid  to  one  of 
for  gallotannio  acid.     W    II    P. 

Corsican  chstnut  'Xtract  industry  ;    The .     Oil,  Paint. 

i  Drug  Rep.,  Oct.  17.  1010.  [T.R.] 
By  far  the  most  important  .  \}>irt  of  Corsica  is  that  ..f 
chestnut  wood  extract  for  tanning  :  the  quantity,  howe\  ■  r. 
nut  seem  to  have  any  tendency  to  augment  to  any 
extent.  The  figures  for  the  last  three  wars  were: — 1907. 
18,275  tons;  1908,  17,459;  1909,  18.435.  The  amount 
shipped  to  tin-  United  Kingdom  during  this  period  was : — 
1907,  6V710  tons:  1908,  8.365:  1909,  7.344.  There  are 
i. gaged  in  the  manufacture  of  the  extract, 
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capable  of  producing  between  them  25,000  tons  annually. 
This  industry  has  from  the  commencement  flourished  ; 
unfortunately,  however,  it  is  only  during  the  lust  few  years 
that  new  trees  have  been  planted  to  replace  the  old  ones 
as  they  are  tut  down.  The  industry  has  been  heavily 
Handicapped  latterly  by  the  constantly  increased  demands 
ol  the  workmen.  The  prolonged  railway  strike  during 
the  year,  which  necessitated  all  the  transport  being  done 
by  carts,  had  also  a  serious  effect.  The  United  Kingdom 
is  still  the  biggest  market  for  the  extra,  t.  taking  7.344  tons 
in  1909,  followed  by  Germany  with  5,738  tons  The  ship- 
ments t..  the  United  Kingdom  were  all  made  to  the  ports 
of  London,  Liverpool,  and  Manchester.  All  the  extract 
shipped  during  1909  left  from  the  port  of  Bastia.  A  large 
number  of  empty  extract  barrels  are  returned  from  the 
United  Kingdom  even,-  year  to  be  refilled.  The  various 
extract  manufactories  are,  however,  now  making  their  own 
barrels,  so  this  importation  will  gradually  disappear. 


XVI.-S0ILS  ;    FERTILISERS. 

Soils  ;    Methods  for  the  determination  of  the  nitrifying  and 

ammonifying  powers  of .     F.  L.  Stevens  and  W.  A. 

Withers.     U.S.   Dept.  of  Agric,  Bull.   No.   132,   1910, 
34—38. 

The  following  processes  are  given  for  determining  the 
nitrifying  efficiency,  nitrification  inoculating  power,  and 
nitrifying  capacity  of  soils.  Nitrifying  efficiency  denotes 
the  efficiency  of  the  soil  as  a  whole  to  produce  nitrates  as 
a  final  product ;  the  nitrification  inoculating  power  repre- 
sents only  the  effects  due  to  the  living  organisms  present, 
taking  no  account  of  the  fitness  or  unfitness  of  the  soil  for 
their  activity  ;  by  nitrifying  capacity  is  meant  the  capacity 
of  the  soil  to  support  nitrification  provided  proper  organ- 
iajus  be  present.  Sitrifying  efficiency. — The  soil  is 
screened  through  a  sieve  having  a  mesh  of  from  3  to  4  mm. 
(aperture) ;  the  moisture  is  determined  in  a  portion  of  the 
soil  and  in  another  portion  the  saturation  capacity  is 
ascertained.  For  this  purpose  50  grms.  of  the  soil  are 
placed  on  a  porcelain  filter  plate  and  a  measured  quantity 
of  water  is  added  :  the  filtrate  is  again  poured  on  the  soil 
and  the  operation  is  twice  repeated.  The  amount  of 
water  taken  up  by  the  soil  is  ascertained  by  measuring  the 
final  filtrate,  allowance  being  made  for  the  moisture 
present  originally.  A  quantity  of  the  soil  equivalent  to 
400  grms.  of  the  dry  sample  is  then  placed  in  a  flask, 
n-240  grin,  of  nitrogen  in  the  form  of  sterilised  ammonium 
sulphate  solution  is  added  and  sterilised  water  is  introduced 
in  quantity  sufficient,  together  with  that  already  in  the  soil 
and  in  the  ammonium  sulphate  solution,  to  make  the 
saturation  approximately  two-thirds.  The  flask  is  now 
closed  with  a  plug  of  cotton  wool,  and  its  contents  are 
maintained  at  a  temperature  of  30° — 35°  C.  for  4  weeks. 
A  duplicate  test  is  started  at  the  same  time  and  also  two 
control  tests,  i.e.,  400  grms.  of  the  same  soil  under  the 
same  conditions  but  without  added  nitrogen.  At  the  end 
of  the  incubation  period,  the  amounts  of  nitrate  and 
nitrite  are  determined  in  each  tlask,  the  results  being 
expressed  in  terms  of  nitrogen  ;  the  average  of  the  quan- 
tities found  in  the  two  control  flasks  is  subtracted  from 
the  average  quantities  obtained  in  the  case  of  the  other 
two  flasks  in  order  to  find  the  net  amount  of  nitrite  and 
nitrate  nitrogen  produced  by  the  organisms  in  the  soil. 
The  nitrifying  efficiency  may  be  expressed  as  a  coefficient 
equal  to  the  percentage  of  the  added  nitrogen  that  is 
represented  by  the  net  nitrite  and  nitrate  nitrogen  found. 
.V itrification  inoculating  power. — Four  hundred  grms.  of 
dry,  sterilised,  standard  soil  are  placed  in  a  flask,  0-240  grin, 
of  nitrogen  (as  ammonium  sulphate)  is  added  together 
with  sufficient  water  to  two-thirds  saturate  the  soil  ;  this 
mixture  is  then  inoculated  with  75  o.O.  of  a  liquid  prepared 
by  shaking  100  grms.  of  the  soil  under  examination  with 
200  grms.  of  water  for  3  minutes  and  allowing  5  minutes 
for  sedimentation.  The  experiment  is  made  in  duplicate 
and  the  nitrite  and  nitrate  present  are  determined  at  the 
end  of  4  weeks.  Any  quantities  of  nitrite  and  nitrate 
originally   present  in   the  soil   are  subtracted   from  the 


results  obtained  and  the  nitrification  inoculating  power 
is  expressed  as  a  coefficient  equal  to  the  percentage  of 
original  nitrogen  changed  to  nitrite  and  nitrate  nitrogen 
under  these  standard  conditions.  .V itrijying  capacity. — 
The  soil  to  be  tested  is  prepared  as  for  the  determination  of 
the  nitrifying  efficiency,  then  sterilised,  and  treated 
subsequently  as  described  for  the  determination  of  nitrifi- 
cation inoculating  power,  using  the  same  inoculating 
medium  at  the  same  time  in  parallel  cultures  in  standard 
soil.  The  coefficient  given  by  the  soil  is  divided  by  the 
coefficient  of  the  standard  soil  in  order  to  obtain  the 
nitrifying  capacity. 

The  ammonifying  properties  of  the  soil  may  be  ascer- 
tained in  a  somewhat  similar  manner,  the  processes  being 
as  follows  : — Ammonification  efficiency. — The  method  is  the 
same  as  that  used  for  determining  the  nitrifying  efficiency 
with  the  exception  that  200  grms.  of  soil  arc  employed, 
0-120  grm.  of  nitrogen  is  added  in  the  form  of  cottonseed 
meal,  the  incubation  lasts  7  days,  and  the  ammonia  is 
determined.  Ammonifying  inoculating  power. — As  for  the 
nitrification  test,  but  nitrogen  is  added  in  the  form  of 
cottonseed  meal,  200  grms.  of  standard  soil  are  used  in  the 
medium,  25  c.c.  of  the  inoculating  liquid  are  added,  and 
the  ammonia  is  determined  at  the  end  of  7  days'  incubation. 
Ammonifying  capacity. — The  sample  is  prepared  as  in  the 
determination  of  the  nitrifying  capacity,  200  grms.  of 
medium  are  used,  and  the  inoculating  medium  consists  of 
1  c.c.  of  a  pure  culture  of  B.  subtilis  24  hours  old  in  standard 
beef  bouillon  at  incubator  temperature,  which  culture  is 
inoculated  with  1  oese  from  another  culture.  This  inocu- 
lating medium  must  be  standardised  frequently  against 
standard  soil. — W.  P.  S. 

Moorland  water  ;    Acidity  of .     K.  Endell.     J.  prakt. 

Chem.,  1910,  82,  414-^22. 
The  acid  content  of  peaty  water  is  best  determined  by 
direct  titration  with  .V/100  potassium  hydroxide  in  the 
cold.  Addition  of  excess  of  standard  baryta  and  titration 
of  the  excess  is  not  advisable,  as  the  apparent  acid  content 
then  increases  with  time  owing  to  hydrolysis  of  the  humus 
colloids  present.  The  results  obtained  with  different 
samples  of  two  moorland  waters,  are  given  in  the  paper. 
A  third  sample  more  thoroughly  studied  was  submitted 
to  dialysis  after  a  titration  which  showed  the  water  to  be 
equivalent  to  0-0063  N  hydrochloric  acid.  The  results 
show  that  all  the  acid  is  dialysable  and  can  be  driven  off 
by  boiling.  In  this  sample  therefore  all  the  acidity  is  due 
to  carbonic  acid,  and  the  humus  colloid  is  not  acid  at  all. 

— W.  H.  P. 

Patents. 

Superphosphate  chambers  ;    Apparatus  for  emptying  . 

N.  K.  E.  Malmsten  and  C.  T.  Thorssell.  Malmo,  Sweden. 
Eng.  Pat.  14,842,  June  20,  1910. 

The  block  of  superphosphate  on  the  floor  of  the  chamber, 
is  pushed  forward  by  a  vertical  shield  through  a  door  at 
the  opposite  side  of  the  chamber,  an  inclined  or  horizontal 
plate  being  attached  to  the  shield  near  its  lower  edge  so 
that  the  pressure  of  the  superphosphate  on  this  plate 
prevents  the  shield  from  rising. — L.  E. 

Fertiliser  ;  Manufacture  of .     L.  R.  Coates,  Baltimore. 

Md.     U.S.  Pat.  971,830,  Oct.  4,  1910. 

The  material — a  mineral  consisting  of  carbonate  and 
phosphate  of  lime  chemically  combined,  and  the  same 
mechanically  mixed  with  carbonate  of  lime  and  phosphatie 
fossils — is  burnt  and  slaked.  The  fossil  phosphate  which 
is  now  in  a  friable  condition,  is  separated  by  screening, 
and  may  be  ground  and  mixed  again  with  the  remainder 
of  the  product. — L.  E. 

Fertiliser  and  process  of  making  the  same.  S.  B.  Newberry, 
Baybridge,  Ohio,  Assignor  to  G.  R.  Fishburne,  Charles- 
ton, S.C.     U.S.  Pat.  972,567,  Oct.  11,  1910. 

Natural  insoluble  calcium  phosphate  is  converted  into  a 
citrate-soluble  form  by  calcination  with  a  salt  of  phosphoric 
acid  soluble  in  water,  e.g.,  an  alkali  phosphate. — A.  S. 
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Calcium  cyanamidt  ;   Process  l"<  rude           into 

1  i>r<*luit  having  l\iil<  caustic  action  ana  fret    from  dvM 

alien  used  at  a  fertiliser.      K.  Stutter,  Qer,  Pat.  926,340, 
July  28,  1908 

'l*ii k  crude  calcium  cyanamide  is  moistened  with  a  wlution 
containing  Buch  carbohydrates  as  combine  with  lime  to  form 
■aocharates  oi  similai  compounds,  and  the  crumblj  moisl 
in.t-^  is  either  used  directly  or  is  dried  al  a  moderate  heat. 

Suitable  liquids  are  molasses  or  c 'ontrated  waste  lyes 

from  cellulose  factories.     A,  S. 

Fertilisers ;   Production  of  • .     L  R.  Coates.     Fr.  Pats. 

415,121,    Vpri]  22,   1910,  and  415,161,  April  23,   1910. 
Under  Int.  Cony.,  April  -'ii,  1909, 

Si  k  U.S.  Pats.  947,795  and  947,796  of  1910;  this  J., 
HUM.  442.      T.  F.  B. 

Fertilisers;    Production,  of .     1..  R.  Coates.     Fr.  Pat 

116,812,  Muy  11,  1910.     Under  Int.  I  onv.,  May  11.  1909. 

BbU.8.  Pat.  947,798  of  1910 ;  this  J.,  1910,442.     T.  !•'.  B. 


fertiliser  [calcium   nitrate];    Process  iar  making  a  . 

K.  CoUett  and  M.   Eokardt.     Fr.   Pat.  416,446,  Mas   2, 
llilo.     Under  Int.  Conv.,  May  :!.  1909. 

Bn  Eng.  Pat.  10,815 of  1910  ;  thisj.,  I!U0,  1010.-  T.  F.  H. 

llilrogen-fixing  organisms;  Utilisation  of  in  agri- 
culture or  horticulture.  W.  B.  Bottomley.  Fr.  Pat. 
416,602,  May  :'.  1910.     Under  Int.  Conv.,  May  13,  1909. 

Skk  Eng.  Pat.  11,366 of  1909;  thisj.,  1910,681.— T,  F.  B 


XVII.     SUGARS  ;    STARCHES  ;    GUMS. 

Analytical  control   of    raw   sugar   factories  :     Dinrtions  for 

the  uniform  .     Published   in   accordi.ncc   with   the 

resolution  of  the  Commission  appointed  by  the  Associa- 
tion of  the  German  Sugar  Industry.     Z.   Ver.   Deuts. 
Zucker-Ind.,  1910,  1004—1028. 
Mktiiods  are  given  for  the  sampling  and  examination  of 
fresh   and   exhausted    beet   slices,   diffusion   liquors,    thin 
juices  (unsaturated  and  saturated),  thick  juice,  saturation 
mud,     massecuites,     raw     sugars,     molasses,     waters    and 
saturation-gas.     A  table  of  densities  (20°  C.  /4°  C.)  of  aque- 
ous solutions  of  pure  sucrose  is  appended,  also  one  giving 
temperature   corrections   to    be   applied    to    Balliiiu   (Brixi 
-    -.1.  H.  L. 

Beet  sugar  factories  ;     Methods  of  sampling,   analysis  and 

calculation   for   use     in     Russian   .  Z.  Ver.   Deuts. 

Zucker-Ind.,  1910,  1028—1064, 
This  summary  of  methods,  published  under  the  direction 
of  the  Russian  Association  of  Sugar  Manufacturers,  con- 
tains similar  matter  to  that  in  the  corresponding  German 
one  (see  preceding  notice),  and  in  addition  the  inter- 
pretation of  the  analytical  results  is  treated  at  considerable 
length.— J.  H.  L. 

Sugar  factory  products  ;    The  exact  comparison  of  (he  apjsir- 

ent    purity    of  - front    diffusion    juice    to    molasses. 

,1.  Weisberg,  Bull.  Assoc.  Chim.  Suer.,  1910.  27. 
1145—1158;  and  28,  132—136. 
Is  the  determination  of  the  '  apparent  purity  "  of  juices 
and  products  in  sugar  factories  it  is  essential,  in  order  to 
avoid  the  disturbing  influence  of  the  non-sugars  pn 
and  of  varying  dilutions,  that  the  densities  of  the  solution- 
employed  should  lie  within  vet y  narrow  limits.  The  author 
proposes  a  scheme  which  would  effect  this  by  varying  the 
weight  of  material  taken  according  to  their  densities. 
Full  details  are  given  with  numerous  and  full  tables  for 
converting  the  results  so  obtained  from  the  diluted  solu- 
tions to  tile  original  products: 


Oonoentrated    rusxutphotphat6t  1  Densities  of  solute 

— '■ — [/,,,  ii  aid  ryrwps]. 

P.  de  Soni  ij      Boll     i  Chim.   Sun  ,    1910,   28. 
147-  1 19. 

In  the  ii  ,  oi   nipei  phoepheti  -  foi  dei  oloi  i  ation  i  I 

impoi  tani  •  to  know  the  pen  •  ■  suable 

phosphoric  and.      With  -up,  i  phosphates  ol  i  losely  similar 
type  this  may  be  approximately  ascertained  bj   the  don 
uties  of  i  li<  -  ii   lolutions.     In  making  up  the  wiluti 

the  lupei  phosphate  should  be  kepi  in  contact  with 
oold  water,  with  frequent  stirring  tor  24  hours  before 
filtration.     If  the  solution  i-  made  quiokly  and  filtered  a< 

in,  calcium  phosphate  invanabh  leparates  Tbj 
solution  should  nof  be  of  more  than  aboul  I"  pei  cent, 
strength.  The  authoi  gives  a  table  for  superphosphate  ol 
(3-6  to  1 1  6  strength  [luperphosphatt  riche,  Packard) 
showing  the  soluble  phosphoric  bi  id  and  insoluble  residue. 


Vacuum    pans  [sugar];    .\h*l,ru   heating  and  circulating 
.   lor  .     G.   Stade.     Int.  Sugar   J.,    1910,  12. 

493     198. 

Tiik  author  strongly  recommends  the  short,  inclined  tube 

system  in  preference  to  coils  or  vertical  tubes  or  combina- 
tions of  these,  for  heating  vacuum  pans.  The  watei 
formed  by  condensation  of  the  heating  steam  collects  on  a 

very  narrow  strip  on  the  inclined  side  of  the  tubes,  from 
which   it    runs  away   rapidly,   thus   leaving   almost    '.'."i   pet 

cent,  of  the  heating    urtace  fully  effective,     Moreover,  the 
work  of   \V.   .\n-sclt  (Z.   Ver.  dents.   Dog.,  1910,    U68J, 
has    shown    that     this     arrangement     insure      a     high 
coefficient   of  transmission   "f  heat    in  comparison   with 
that  obtaini  d  with  a  steam  i  oil    The  best  heating 
will   he  inefficient,   however,  if  no  extensive  circulation 
.it   the  liquid   under  treatment   takes  place.      The  modern 
circulation   system    now    general!}    used    in   oombii 
with  short  inclined  tubes,  i  onsists  of  s  set  of  double  or  false 
shells  fixed  at  certain  intervals  over  the  calandria.     The 
shells  divide  np  the  mtcnor  of  the  pan  in  such  a  ws 
a  '•  forced  but  natural  circulation  "  takes  place  from  inside 
upwards,    the    massecuite    rising    upwards    through    the 
in,  lined    tube    system     inside    the    shell,    and    downwards 

between    the    sbeil    and    the    wall    of    the    pan.       I..    K. 


Evaporators;    Sulphate  scale  in  [cane  sugar  factory] 

s.  s.  Peck.  Bull.  No-  :''".  1910,  Agric.  and  Chem 
Series.  Bxpt.  Station,  Hawaiian  Sugai  Planters 
Assoc,  pp.  5 — 30. 

In  the  cane  sugar  factory  three  kinds  of  wale  are  met 
with:  phosphate,  silicate"  and  sulphate,  the  fin)  two  ol 
which  are  of  a  loose,  friable  nature,  whilst  the  last-named 
is  hard  and  dense,  and  capable  when  only  1  DHL  thu  k  of 
inhibiting  the  efficiency  of  the  evaporaton  Foi  the 
purpose  of  remedying  sulphate  scale  formation,  the  authoi 
suggests  the  addition  of  sodium  carbonate  to  the  juice 
alter  neutralising  with  Hme  to  neutrality  or  fainf  acidity, 
so  that  the  phosphoric  acid,  the  lime,  and  to  some  extent 
also  the  magnesium  salts  are  precipitated  and  thu.-  pi. 
M-nted  from  passing  into  the  evaporators,  I  he  diss  "van- 
tage Of  such  S  method  of  treatment  is  that  -i. 
amount  of  sediment  would  be  much  greater  than  ordinarily. 
the  work  oi  fie  filter-prosDoo  would  be  increased,  sod 
also  thai  the  coal  of  clarification  would  be  materially 
greater.  Whether,  however,  this  increased  cost  would 
be  compensated  by  economy  of  labour,  oi  time,  and  ol  the 
rased  by  incrustation  formation  is  a  question  only 
to  be  answered  by  further  practical  experiments  m  fae- 
torie«c  neenied  with  the  problem.  I  lthcradvantage.-ot  tl„- 
treatment  would  be  that  owing  to  the  lesser  amount  ol 
lime  in  the  syrups  the  working  of  low-grade  products 
would  be  facilitated;  thai  "froth  fermentation  ol 
molasses  would  be  presented:  and  that  then-  would  be 
,„,   morease   in   the   •  idity  of  the  Diolasses  due  to   the 


decomposition  of  glncinate,  etc.,  during  ["'j1,'"* 
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,r  group;  Dissociation  III  tht  — •  Part  II.  T)t< 
bthnvioiir  of  sugars  towards  caustic  alkalis.  J.  U.  Nef. 
Annalen,  1910,  376.  1     119. 

Ls  alkaline  solution  an  aldose  or  ketose  exists  partly  in 
the  enolk  form,  the  grouping     CflOH-CO  -  being  changed 

to  i  nil  Mill'  Owing  i"  the  symmetry  of  this 
dienol  group,  reconversion  into  the  ketonic  form  may 
occur  in  two  ways,  producing  isomeric  sugars.     A  Beries 

ul  such  transformations  accounts  for  the  Qlterconversion 
of  all  structurally  isomeric  aldoses  and  ketoses.  The 
dienol  group  may  moreover  undergo  dissociation,  with 
severance  of  tin-  double  bond  ;  the  products  are  hydro  xy- 
methylenes,  ....  ionic  forms  assumed  by  aldoses  (and 
formaldehyde)  in  presence  of  alkali.  Conversely,  similar 
or  dissimilar  aldoses  (or  formaldehyde),  in  the  form  of 
hydroxy-methylene  ions,  may  unite  to  produce  the  dienol 
form  of  a  higher  sugar.  The  author  thus  accounts  for  the 
synthesis,  intercom  crsion  and  degradation  of  sugars  in 
alkaline  solution.  In  the  •formation  of  saccharinic  acids 
the  group  -CHOHCHOHCO  of  the  sugar  is  lirst 
changed  into  —  CH,'CO"CO  — by  several  stages,  and  then 
the  alkali  effects  a  transformation  similar  to  that  of  benzil 
into  benzilio  acid.  Prom  aldoses,  metasaccharinie  acids 
containing  the  group  —  CH2'CHOHt'OOH  are  produced. 
[s  .saccharinic   acids,   from   2-ketoses,   contain   the   group 

CH.(OH)C(CH,OH)C0OH,  whilst  from  3-ketoses, 
normal  saccharinic  acids  containing  the  characteristic 
grouping-(CH3)C(OH)COOH  are  produced.  The  so- 
called  parasaeeharinic  acids,  formerly  supposed  by  the 
author  to  be  formed,  together  with  the  normal  acids,  from 
3-ketoses  (this  J.,  1908,  31)  do  not  exist  or  are  not  so 
formed. 

The  author  has  succeeded  in  isolating  the  main  products 
arising  from  the  action  of  8X-caustic  soda  solution  on 
/-arabinose,  glyeollic  aldehyde,  /-xylose,  (/-galactose  and 
i/-glucose.  These  sugars  were  heated  with  the  alkali  for 
5 — 8  hours  in  a  bath  of  boiling  water.  Glyeollic  aldehyde 
gave  as  main  product  (d+l)  1.3-dihydroxybutyric  acid, 
but  the  products  from  all  the  other  sugars  contained 
in  addition,  laetie  acid  and  C5-  or  C6-saccharinic  acids 
corresponding  to  the  particular  sugars.  Varying  quantities 
of  resin  and  traces  of  optically  inactive  products 
were  also  formed.  The  general  conclusions  arrived  at  as 
to  the  behaviour  of  sugars  under  these  conditions  are  as 
follows: — Pentoses  and  hexoses  produce  large  quantities 
of  the  corresjxmding  saccharinic  acids,  but  also  undergo 
considerable  decomposition  into  lower  sugars  ;  only  traces 
of  optically  inactive  pentoses  and  hexoses  are  re-synthesised 
from  these  decomposition  products.  The  chief  mode  of 
breaking-down  of  the  hexoses  is  by  dissociation  of  3.4- 
dienols  into  two  molecules  of  glyceric  aldehyde  which  is 
then  rapidly  converted  into  lactic  acid.  Dissociation  of 
2.8-dienols  of  hexoses  occurs  to  a  smaller  extent,  the 
products  being  diose  and  tetroses  which  appear  finally  as 
1.3-dihydroxybutyric  acid.  Xo  dissociation  of  hexoses 
into  pentoses  and  formaldehyde  occurs.  Pentoses  break 
down  into  tetroses  and  formaldehyde,  and  into  diose  and 
triose  :  they  do  not  form  hexoses  by  combining  with 
formaldehyde  Tetroses  are  con  verted  into  1.3-dihydroxy- 
butyric acid  and  also  undergo  some  dissociation  into  diose, 
but  not  into  triose  and  formaldehyde;  they  may  form 
pentoses  or  hexoses  by  union  with  formaldehyde  or 
glyeollic  aldehyde.  Glyceric  aldehyde  appears  mainly  as 
lactic  acid,  but  it  may  take  part  in  the  synthesis  of  tetroses, 
pentoses  or  hexoses.  or  be  dissociated  into  formaldehyde 
and  diose  ;  it  is  formed  in  considerable  amount  by  decom- 
position of  pentoses  and  hexoses,  and  in  larger  quantity 
from  (/glucose  than  from  (/-galactose.  QlycoUic  aldehyde 
polymerises  to  tetrose  exclusively,  the  greater  pari  of 
which  appears  as  1.3-dihydroxybutyric  acid.  The  con- 
centration of  the  alkali  employed  is  of  importance  in 
determining  the  composition  of  the  product,  and  the  so- 
called  specific  actions  <>f  the  various  metallic  hydroxides 
may  be  imitated  by  caustic  soda  solution  of  appropriate 
concentration. 

Th-  following  I',  and  (',.  saccharinic  acids  were  isolate,!. 
From  /-arabinose,  d-threo-  and  i-crythro-1.3.4-trihydroxy- 
valeric  acids  were  obtained,  and  tin  ir  optical  antipodes 
from  /-xylose.  ({-Galactose  produced  a-  and  3-ci-galacto- 
jnetasaccharins.  of  which  the  former,  melting  at   144°  C., 


has  been  studied  by  Kiliani,  whilst  the  latter  is  now 
found  to  be  identical  with  the  "  parasaccharin  "  of  that 
worker  and  Sanda.  a-  and  8-Isosaccharinic  acids. 
CH,OH-CHOHCH8(OH)C(CH2OH)COOH,  were  formed 
both  by  (/-galactose  and  (/-glucose.  From  rf-glucoSB, 
n-  and  (J-d-dextrometasaccharins  wire  also  obtained. 
The  spaeial  configurations  of  all  these  acids  and  lactones 
have  been  determined  and  many  derivatives  prepaid. 
Experiments  arc  being  carried  out  with  formose,  produced 
from  formaldehyde  by  means  of  lead  hydroxide  :  this 
appear- 1.  give  a  much  more  complex  mixture  of  saccharins 
than  any  with  which  the  author  has  yet  dealt.--,!.  H.  L. 

Hexose  phosphoric  arid  ester.     A.  v.  Lebedew.     Biochem. 
Zeits..    1910,  28.  213—22!). 

Iwanoff  and.  almost  simultaneously.  Young  recognised 
the  presence  of  an  organic  compound  of  phosphoric  acid 
in  sugar  solutions  fermenting  with  zymase.  Young  later 
isolated  the  compound  as  lead  salt  and  identified  it  as  a 
combination  of  one  molecule  of  a  hexose  with  two  mole- 
cules of  phosphoric  acid  (this  J.,  1909,  1322).  The  author 
has  studied  the  behaviour  of  this  compound  and  its  phenyl  - 
osazone  and  confirms  Young's  view  that  it  is  a  hexose 
ci  mbination  but  shows  that  the  molecule  only  contains 
one  phosphoric  acid  residue.  The  author  shows  that 
during  fermentation  of  sucrose  by  yeast  in  presence  of 
sodium  phosphate,  there  is  produced  a  colloidal  phosphoric 
acid  ester  which  is  afterwards  decomi>osed  as  fermentation 
proceeds  :  this  ester  appears  to  be  a  compound  of  a  poly- 
saccharide with  phosphoric  acid.  The  author  has  prepared 
the  glucosephosphoric  acid  synthesised  by  Xeuberg  and 
Pollak  (this  J.,  1910,  9(17)  and  finds  it  is  not  identical  with 
the  compound  formed  during  fermentation. — R.  L.  S. 

Carbonyl  acids  of  the  carbohydrate  series  ;    A  new  mode  of 

formation  of .     C.  Xeuberg.     Biochem.  Zeits.,  1910, 

28.  355—358. 

The  oxidation  of  dextrose,  maltose  or  starch  by  means  of 
nitric  acid  (sp.  gr.  1-15),  produces,  besides  saccharic  aeid, 
a  considerable  quantity  of  a  carbonyl  acid  of  which  the 
normal  barium  salt  has  the  formula  (C8H9C>7)2Ba.  The 
acid  reduces  Fehling's  solution  in  the  cold,  gives  a  positive 
naphtho-resorcinol  reaction  and  forms  insoluble  basic 
salts  of  barium  and  lead.  Its  relationship  to  glyeuronie 
acid  is  being  investigated. — J.  H.  L. 

Patents. 

Diffusion  waste-waters  ;    Process  for  tht  utilisation  of  — 
H.     Claassen.       Ger.     Pat.    220,855,    Nov.    27,     1909 
Addition  to  Ger.  Pat.   194,046,  Dec.   13,  1905. 

Is  working  the  process  described  in  the  chief  patent  and 
previous  additions  thereto,  there  is  obtained,  after  the 
clarification  of  the  diffusion  waste-waters,  a  relatively 
small  quantity  of  a  muddy  liquid  in  which  the  particles  of 
pulp  have  accumulated.  This  liquid  will  not  filter,  as  the 
filter-cloths  become  clogged.  It  is  proposed  to  use  it  for 
washing  the  cakes  of  saturation-mud  in  the  filter-presses. 
When  the  two  halves  of  the  cake  of  mud  in  the  press  nearly 
meet,  the  supply  of  saturation  juice  is  stopped,  and  the 
muddy  liquid  mentioned  is  passed  in.  The  pulp  particles 
are  retained  by  the  cakes  of  saturation-mud  and  thus  do 
not  clog  the  filter-cloths,  whilst  the  liquid  filters  through, 
displacing  the  saturation  juice. — A.  S. 

Kiln   for  revivifying  char.     R.   S.   Kent,  Brooklyn,  X.Y. 
U.S.  Pat.  972,002,  Oct.  4,  1910. 

Tin',  kiln  comprises  two  sets  of  vertical  retorts  which  are 
filled  with  char,  and  a  fire-box  arranged  between  them. 
The  fire-box  is  separated  from  the  retorts  by  vertical  walls 
at  each  side,  so  that  the  combustion  products  are  caused  to 
pass  over  these  walls,  and  downwards  between  the  retorts, 
to  outlets  at  the  bottom  of  the  kiln.  The  walls  of  the 
retorts  are  thicker  at  the  top  than  at  the  bottom. — A.  T.  L. 

Starch  free  from  salts,  which  forms  a  paste  with  cold  water  ; 
Proc'ss  for  pripnrinq  a  -.  H.  Wulkan.  Ger.  Pat. 
223,301,  July  16,   1908. 

St  ui<  h  is  mixed  with  an  aqueous  solution  of  ammonia, 
and  dried  in  thin  layers  by  means  of  hot  plates  or  rollers  ; 


\,,t      X  \!  \    .    V. 


ft      Will       I  ICMKNTMhiN    I  \  I  M  STlUKS 


I2fl:. 


i In-  nitxtun    may   be  boiled  before  drying      Thi    produot, 

wliii-li  I  a  alkali  sail  i,  fi 

hIii  11  mixed  n  iili  eold   wat«»i      T.  P.  M. 


/   tin  likt  ;     I'ru 
\    Fielding,  Satford       Eng.   Pal    22,455,  Oi  i    2,  1909 

en  is  heated  at  a  temperature  high  ei  drive 

•  •  IT  practically  all  the  wain    without   uau  ing   an)    I 

faction.     Thus,  the  starch  may  be  heated  at  I BO    I'. 

And  drying  Is  continued  until  a  sample  ret  tins  a  pract  ii  allj 
constant    weight    when    exposed     to    n    •  ,,i 

212    F.     The    dried    starch    is    converted    into  dexti 
■  Ii  l'iiiu,  and  the  like,  al   n  comparativelj   lo«    b 
perature   such   aa    160    P.,    bj    the   action   i  -    i    pediting 
agents  such  as  arid,   in  a  suitable  apparatu  .e.g.,   that 
ribed  in  Rng.  Pat    20,488  i>l   I  mil!  (thi     i     1907,  980). 

I.   E 


XVIII.     FERMENTATION    INDUSTRIES. 

Top-fermentation  beer  yeast.     V.  Schdnfeld,   Einrichs  and 
ftossmann.     Woch.  f.  Brau.,  1910,  27,  498     19-8,515 
518,  532    536 

1 1   Is  well  known  that  among  the  yeasts  top- 

fermentation  thin  are  some  which,  so  tar  from  forming 
decided  heads  after  fermentation,  deposit  and  thus  simulate 
bottom-yeasts.  The  authors  have  found  in  per  cent. 
<>f  a  top-fermentation  brewery's  yeast  to  consist  ol  such  a 
transition  type.  The  behaviour  towards  melitriose  was 
that  of  a  top  fermentation  yeast,  but  on  diffusion  through 
water  instead  ol  yielding  a  milk  it  formed  Becks  though 
not  decided  Bocka  j  in  vaseline  sealed  cultures  the  growth 
was  tliit  ol  a  top-fermentation  yeast,  but  in  open  i  j  Lit 
of  wort  it  could  not  be  induced  to  form  a  head.  The 
Authors  have  endeavoured  to  induce  this  head  formation  ; 
they  have  carried  oul  hundreds  of  fermentations  with  the 
-i.  using  both  young  cultures  and  yeast  that  had  lain 
for  six  weeks  in  beer  at  1  ('..  and  always  failed  although 
the  other  properties  of  the  yeas!  were  those  associated 
with  top-iermentutioris.  The  effect  of  washing  the  yeast 
with  hot  water,  which  is  said  by  some  brewers  to  improve 
the  head  formation,  and  addition  of  lactic  aeid  bacteria 
to  the  wort,  which  in  distillery  practice  is  found  to  be  o.rie 
of  tin-  beet  stimulants  of  yeast,  were  tried  unsuccessfully. 
The  lactates  of  iron,  ammonium,  potassium  and  calcium 
Wert  tried  a-  well  as  various  other  salts  of  iron  added  alone 
or  with  powdered  pumice  to  the  wort  and  ol  tln--i  they 
found  that  only  pumice  powder  with  ferrous  tarti 
or  lactate  produced  a  head.  This  property  was  manifested 
in  further  generations  propagated  in  the  same  manner, 
but  did  not  appear  to  be  permanently  preserved  bj 

yeast    when    afterward-    etown    without    the    mm    Bait    and 

pumice.  The  pumice  appeared  to  act  m©  h  mi.  ally  by  its 
porosity  and  lightness,  as  it  could  not  be  replaced  by  sand 
or  kieeelguhr.  —It.  L  B. 

Inveriast  ;    Theory  of  the    influence    of  acids  and  alkalis 
on  the  activity  of    -  C.  S.   Hudson.     1".  S.   Dept. 

Agric     Bureau  of  Chem.  Circular  No.  60      -  >  this 

J.,  1010.  711.) 

The  author  explains  the  variation  in  the  .-ntivitv  of  the 
eiir.ynie  by  assuming  that  it  is  an  amphoteric  electrolyte 
which  may  undergo  both  basic  and  acidic  dissociation. 
If  the  activity  depends  on  the  undi-so,  uitcd  invertase, 
and  is  proportional  trj  its  ohcentration,  it  is  possible  to 
determine  this  concentration  in  solutions  of  vai 
acidity  from  an  equation  with  three  unknown  quantities. 
I  -in.  three  of  the  experimental  results  with  hydrochloric 
acid  to  evaluate  these  unknowns,  the  values  calculated  from 
the  now  simple  equation,  agree  verj  satisfactorily  with 
the  remainder  of  the  experimental  figure-,  l-'rom  the 
numerical  equation  the  optimum  concentration  of  hy 
gen  ions  is  calculated  to  be  0-8  ■  In  ~  ■  at  30  C,  while  it 
has  been  experimentally  determined  by  Sorensen  at 
to  he  about    10      K     W    H.  P. 


Win,  .     Mteratio*  in  it"  relation  "I  alcohol  to  glycerol  in  th, 
aft.  *  h  *  in,  ntati  \\     Soifert    and    Ft,    Bald 

/,,,i,     Bal  !      1010,  'J    Vbt.,  28.  37     !■"■ 

'  hi  .u   /.,  nti..  1910,  2.  n 

Is  the  aftci  h  mentation  of  wine,  not  only  the  alnohnl  and 

io|,    I, ut    also    the    total   acid,   and    ....  lie 

.  xi laet .  ari  I  in  amount.     rXenoi 

possible,  that   by  an  after-fermentation  oi  a  weak  wine 

ll.dl.uein       |    w  il  I,  ml  itj     Ol       llgal  .    tie      «  lUl 

may  .on  ...  t.  i  ii.  li  ii.  una!  anal) 

in, d  control;    this  ii  not  likely   I ui   often,  bowi 

sin,  e  the  use  of  large  quantities  ol  Bugai  fol  att.-i  fermenta- 
tion lenders  the  nu-thod  very  costly,  lie  author!  ihon 
that    bj    an   aftei  fermentation1   alone,  ».«.,  without  direct 

add  it  i I  spirit ,  a  wine,  pi  it  i.ill-.  a  low  glycerol- 

alcohol  ratio,  may  have  this  ratio  lowered  100, 

which  is  considerably  below  the  limit  7  100.  Heme. 
in  judging  a  won-  that  has  a  glycerol  alcohol  ratio  ol 
ii  to  iiki,  it  should  first  In-  ascertained  it  tin  wine  has  been 
submitted  to  an  after-fermentation  with  lArge  quan- 
tities oi  sugar  j  it  the  wine  has  not  been  so  treated 
ii  must  have  been  fortified  The  above  results  were 
obtained  b\   experiments  made  with  four  different   n 

,i  Mast,     in  the  artificial  aftei  fermentati I  wine  by 

additi t    u     I   and   p  nil  in-  -.  the  absolute 

quantity  ol  glycerol  formed  i«  considerably  smaller  than 
that  formed  in  the  normal  tion  of  must,  and  the 

nuiiiiii  i  ol  parts  of  glycerol  |ht  lmi  pan-  ,.f  alcohol 
may  decree  ult  of  after-ferments 

tion.  This  is  a  further  proof  that  the  glycerol  is  a  product, 
not    of   fermentation   in    the   strict    sense,    but    of    -. 

nntal.olism,    and     i-    formed    in    miller    quantity    during 

the  alcoholic  fermentation  the  less  fav able  the  nutrient 

is  to  thr,!  vital  activity  of  the  yeast  cell 

\-  the  alcohol  content  of  the  wine  Increases,  the  normal 
vital  process,  and  with  it.  the  metabolism,  is  din 
This  enfeebling  effect  of  the  alcohol  ii  especially  in  evidence 
when,  a-  m  1 1,,'  i.ii  oi  .lit,  i  fermentation,  t h 
saddenly  introdui  ed  into  n  liquid  of  higher  alcohol  content 
i  it  has  previously  been  accustomed  to  \n  alcohol 
.out, -ui  ,.f  about  II  pei  cent,  by  volume  is  about  the 
limit  inu    i  n    at     which    an    after-fermentation 

an    be     - 1    up.     If  this  conceritratic  i  eded,   the 

in  ilji    dii      and   the  quantity    of  yeast   added 
must  In-  much  increased  in  order  to  set  up  ferment 

I..  E. 

licohoi  In, in  uxuU    tulphiti  cellulo$(  lyest    Th,   production 

of .     \\.  Kibv.     Chem. -Zeit.,  1910,  84, 1077     1078, 

I  < "  >  I     1093. 

Tin-,  author  discusses  the  economic  aspects  ■•(  the  newly 
established  industry  ol  the  manufacture  of  spirit  from  the 

.    lyes  of  sulphite  w l-pulp  mills,  taking  as  a  basis 

trie  a  Id  ,-f  60  !■"  lute  alcohol  i»-r  ton 

0f   cellul  1      The    prospects    ol    the   indosti  -. 

depend  on  the  cost  of  production,  the  capacity  of  the  market 
and  the  conditio  ation.     In  Sweden  all  tin-  opn 

ditions  are  more  favourable  than  in  Germany.     The  I 
production  ol  alcohol  in  Sweden  for  the  financial  veai 
puis     9    a  22    million   lit i .  i.   whilst 

imports  amounted  to  ITT  million  litres.  The  sulphite 
pulp  null  at    l.aikii.l  len  is  now   i  inrit  at  the  rate 

,t  600,000  litres  pei  annum,  and  will  - i  I--  in  a  position 

to  produce  1-2  million  litres,  so  that  the  «  hole  of  the  import- 
would  be  equal  to  the  product  of  thi-  single  mill.  The 
lml|r  pable   of   producing   about 

25  million  litres  of  absolute  alcohol,  and  since  the  rnadn- 

.,,   of  spirit  from  theordinary  raw  materiala  is  intim- 
ately    bound    up    with  ^thei    branches    of    agricultural 
industries,  it  is  liar, IK  eoriceivable  that  the  new  Bulpl 
gpiril  will  be  allowed  to  displal  •  ■'■■  propoi 

tion  of  the  presenl  pro  luction  .  Further,  .-in,  ethe  sulphite 
spiiit  is  ,-f  the  nature  of  denatured  spirit,  owing  to  it- 
impurities,  it  must  be  conceded  that  the  future  of  the 
industry  depends  on  the  opening  up  of  new  industrial 
i  onsiimpiii-n.     The  author  details  the  probable 

of  production  ol  -pint  at  a  mill  prod  IS  ol 

,  daj      Such  a  mill  eouM  produce  1-3  million 

lit,,  -  of  absolute  alcohol  pet  annum  at  a  soat  of  H>  pfennig, - 
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(I'M.)  per  litre,  allowing  10  per  cent,  for  depreciation 
of  capital  In  Sweden  the  larger  distilleries  suffer  a 
heavier  tax  the  larger  their  production,  BO  that,  including 
this  tax.  I'i  million  litres  jxt  annum  could  be  produced 
for  about  17  shillings  j>er  ItHI  litres,  and  3  million  litres 
per  annum  at  a  OOBl  ot  l>.s.  tki.  per  UHI  litres.  With  the 
increasing  consumption  of  industrial  alcohol  it  is  possible 
that  even  the  full  production  of  Swedish  sulphite  spirit 
could  gradually  be  absorbed.  Turning  to  Germany, 
the  author  estimates  that  the  maximum  annual  production 
"f  sulphite  spirit  might  be  about  33  million  litres,  which 
would  be  added  to  the  present  total  production.  Hie  excise 
regulations  in  Germany  are  particularly  severe  and  ex- 
pressly penalise  new  distilleries,  so  that  in  addition  to  the 
production  cost  of  lt> — 11  shillings  per  100  litres,  the  sulphite 
spirit  would  be  subject  to  an  excise  charge  of  19  shillings 
per  100  litres.  German  wood  pulp  manufacturer  could 
therefore  only  produce  the  spirit  at  a  loss,  which  they 
would  not  consent  to  bear  unless  the  production  of  spirit 
would  offer  a  solution  of  the  problem  of  the  ultimate  dis- 
posal of  the  waste  lyes.  This,  however,  is  hardly  likely 
to  be  the  case,  since  the  spent  wash  would  in  all  probability 
be  just  as  obnoxious  as  the  original  waste  lyes.— J.  F.  B. 

Distillation  and    rectification    of  binary   liquid   mixtures ; 

Differential  condensation   in  .     A.  Hirsch.     J.  Ind. 

Eng.  Chem.,  1910,  2,  409-^19. 

The  author  discusses  the  theory  of  partial  condensation  of 
binary  liquid  mixtures,  with  special  reference  to  the  case 
of  mixtures  of  alcohol  and  water,  and  has  investigated  the 
efficiency  of  differential  condensers.  Differential  con- 
densation may  be  regarded  as  an  infinite  series  of  infinitesi- 
mal simple  condensations.-  The  two  extremes  of  partial 
condensation  are,  a  simple  condensation  (least  efficient)  and 
a  differential  one  (most  efficient).  To  insure  the  high 
efficiency  of  a  differential  condenser,  the  rate  of  the  passage 
of  vapour  must  not  be  too  low,  and  the  change  in  tempera- 
ture of  the  vapour,  from  its  entrance  to  its  exit  must  be 
uniform.  To  prevent  a  material  and  sudden  difference  in 
temperature  between  the  surface  of  the  cooling  coil  and  the 
vapour  entering  the  condenser,  the  cooling  water  should 
be  heated  to  a  suitable  temperature.  The  efficiency  of 
differential  condensers  is  less  with  alcohol  of  high  con- 
centration than  with  weak  alcohol.  The  author  describes 
an  arrangement  for  increasing  the  efficiency  of  commercial 
rectifying  columns.  It  includes  a  lower,  rather  short, 
plate  column,  separated  from  an  upper,  longer,  plate 
column  by  a  solid  metal  sheet ;  the  vapours  from  the 
top  plate  of  the  lower  column  pass  to  the  differential 
condenser,  and,  after  being  properly  enriched,  pass  into 
the  upper  plate  column  for  rectification  for  proof.- — L.  E. 

Methyl  alcohol  in  ethyl  alcohol;    Detection  of  .     H. 

Engelhardt  and  H.  \V.  Jones.  Amer.  Pharm.  Assoc, 
Mav,  1910.  Z.  Riech-und  Geschmackst.,  1910,  2, 
225—228. 

Many  different  methods  for  the  detection  of  methyl 
alcohol  in  ethyl  alcohol  have  been  examined  and  compared 
by  the  authors.  The  most  reliable  is  that  of  Hinkel 
(this  J.,  1908,  1 175),  by  means  of  which  as  little  as  0-5  pet 
cent,  of  methyl  alcohol  can  be  detected. — F.  Shdn. 

Hexose    phosphoric   acid  ester,     v.    Lebedew.     See    XVII. 

Spirit  industry  of  Germany.     Chem.  and  Drug.,  Oct.  22, 
1910.     [T.R.] 

The  total  output  of  spirit  in  Germany  since  October, 
1909,  and  inclusive  of  September,  1910  (01,357 
hectolitres),  amounted  to  3,649,070  hi.  In  the  same 
period  the  consumption  for  industrial  purposes 
amounted  to  1,888,128  hi.,  of  which  1,497,120  hi.  was  fully 
denatured.  The  exports  for  the  whole  season  were  10,232 
hi.,  and  the  stocks  at  the  end  of  September  stood  at 
484,060  hi.  The  total  production  of  spirit  in  the  corres- 
ponding period  of  1908-9  amounted  to  4,205,231  hi,  the 
output  of  spirit  for  industrial  purposes  amounting  to 
1,485,145  hi.,  of  which  991,008  hi.  was  denatured.  The 
consumption  of  spirit  for  drinking  purposes  fell  to  1,800,422 
hi.  since  October,  1909,  compared  with  2,002,121  hi.  for  the 


1908-9  period.  The  first  year  of  the  new  taxes  has  not 
been  satisfactory  for  the  spirit  industry  in  general,  con- 
sumers having  previously  covered  their  needs  to  a  large 
extent,  in  view  of  the  enormous  rise  in  prices  due  to  the 
spirit-taxes.  The  consumption  of  spirit  for  drinking 
purposes  fell  to  the  extent  of  about  400,000  hi.,  or  about  2tP 
per  cent.  The  output  of  3,649,670  hi.,  compared  with 
4,265,231  hi.  in  the  previous  period,  has  not  entirely  met 
the  requirements  of  consumption,  as  the  season  opened 
with  dutiable  stocks  aiuountim:  to  57X.005  Id.  and  closed 
with  stocks  amounting  to  484,000  hi.  only.  This  is,  how- 
ever, largely  accounted  for  by  the  conversion  of  visible  into 
invisible  stocks,  as  the  season  opened  with  practically  no 
surplus  stocks  of  duty-free  spirit  and  closed  on  September 
30th  with  considerable  stocks  of  manufacturing  spirit,  and 
especially  of  denatured  spirit.  The  production  of 
denatured  spirit  was  50  per  cent,  in  excess  of  last  year's 
output,  which  is  partly  to  be  accounted  for  by  the  fact 
that  the  "Centrale"  has  introduced  the  system  of  sale  in 
bottles,  which  necessitates  a  huge  distribution  to  the 
various  depots  over  Germany,  but  does  not  necessarily 
indicate  an  increase  in  consumption. 


Patents. 


Fermented  liquids  , 
Petit,    London. 


Manufacture  of .     C.  J.  M.  M.  Le 

Eng.   Pat.   22,092,  Sept.   28,   1909. 

The  object  of  this  invention  is  to  produce  fermented  liquids 
containing  in  solution  and  in  compression,  in  any  desired 
proportion,  the  gaseous  products  of  fermentation  in  their 
"  initial "  chemical  and  physical  state.  The  fermentation  is 
effected  at  an  ordinary  temperature  in  an  insulated  vessel. 
The  carbon  dioxide  evolved  is  conducted  into  an  "  insu- 
lated "  condenser  containing  carbon  which  absorbs  the  gas. 
A  vacuum  is  produced  in  this  condenser  prior  to  the 
absorption  of  the  carbon  dioxide,  and  the  latter  process 
is  carried  out  at  the  ordinary  temperature.  After  fer- 
mentation, the  carbon  dioxide  is  liberated  (e.g.  by  heating 
the  condenser  very  slowly  to  100°  C.)  and  returned  to  the 
fermentation  vessel,  wherein  the  liquid  is  kept  at  the 
temperature  at  which  the  coefficient  of  solubility  of  the 
carbon  dioxide  is  a  maximum.  If  desired,  the  gas  may  be 
returned  into  the  liquid  under  excess  pressure  by  intro- 
ducing additional  carbon  dioxide  under  pressure  into  the 
condenser.  The  fermented  liquid,  having  dissolved  the 
fermentation  gases  in  any  proportion,  is  then  filtered  and 
withdrawn,  still  under  pressure,  at  the  temperature  which 
gives  the  most  favourable  conditions. — L.  E. 

Beer ;    Manufacture  of  temperance  .     C.  J.  M.  M.  Le 

Petit,  London.     Eng.  Pat.  22,093,  Sept.  28,  1909. 

Claim  is  made  for  a  process  of  manufacturing  temperance 
beer,  i.e.,  beer  containing  less  than  two  degrees  of  proof 
spirit.  A  solution  of  dextrin  and  soluble  starch  is  prepared 
by  boiling  malt  with  water  (30 — 50  grins,  of  malt  per  litre 
of  water)  for  1 — 2  hours.  The  solution  is  treated  with  a 
solution  of  tannin  in  such  proportion  that  the  resulting 
wort  shall  contain  025  to  1  grm.  per  litre  of  tannin  j  the 
purpose  being  to  precipitate  albuminoids,  and  then 
with  a  sugar  solution  in  the  form  of  brewery  wort  corres- 
ponding to  the  type  of  beer  desired.  Boiling  is  continued 
until  the  liquid  is  sufficiently  fluid,  hops  are  added,  and  the 
whole  is  boiled,  filtered  and  cooled.  The  liquid  is  then 
treated  with  diastase,  or  preferably,  "  dextrinase,"  which 
may  be  obtained  by  boiling  a  solution  of  diastase  in 
vacuo  at  66°  C.  Isinglass  is  added  either  before  or  after 
fermentation  which  is  effected  with  top  fermentation 
yeasts  (added  about  half-an-hour  after  the  additiou 
of  the  diastase  or  "dextrinase").  After  fermentation  for 
about  24  hours,  the  liquid  is  cooled  to  0°  C,  and  sub- 
mitted to  a  pressure  of  carbon  dioxide  gas  for  a  few  hours 
before  filtering  and  drawing  off. — L.  E. 

Fermentation  ;    Process  of  based  on  the  symbiosis  of 

saccharomycetes  and  lactic  acid  bacteria.  D.  Forster  and 
P.  Finitzer.  Fr.  Pat.  415,022,  April,  9,  1910.  Under 
Int.  f'onv.,  April  10,  1909. 

The  saccharine  solution  is  submitted  to  acidification  by 
lactic  bacteria  till  20c.e.  require  for  neutralisation  0-8 — 1-3 
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...  ..f  .V 'I  alkali.  The  further  formation  ol  lactic  aoid 
is  oheoked  by  addition  of  sulphuric  or  other  mineral  a<  ML 
Tin'  formation  "f  alcohol  by  yeaal  in  the  olution  is 
favoured  i>\  the  vegotativo  aotion  of  the  laotio  acid  bai  beria. 

i:    i.  ft 

Alcohol;    Preparation  of  and  of  a  food 

poialee*.     C.  Steffen,  jun.     Fr.  Pat.  416,160,  April  28, 
1910.     Under  Int.  Con\  .  April  26,  1909. 

Tmk  potatoes  in  slices  are   systematically  i.  at 

tin'  temperature  oi  gelatinisation  ol  the  itareh,  with  a 
diastase  solution  prepared  from  green  malt.  The  exhausted 
llioee  are  pressed  and  dried.  The  saocharine  solutions 
in'  fermented  in  the  usual  manner.  --R.  1..  S. 

Rirf  wine  [taki]  and  othi  r  I.  rmi  nd  d  b  "  n  alt  . 

Preparation    of   .     Soo.  frano.  des    Distilleries    de 

PIndo. thine.     Fr.    Pat.   415,074,   July   :t.    I'.io'.i. 

The  rile  Btarch  is  saccharified  by  the  usual  methods  ami 
the  sterile  solution  is  fermented  «ith  pun  oultures  of 
suit-able  minors  ami  yeasts.  When  the  desired  attenuation 
is  attained,  fermentation  is  arrested  by  heating  the  liquid 
The  wine  is  then  decanted  or  filtered,  under  aseptic  pre- 
cautions, and  bottled,  if  necessary  being  again  pasteurised 
when  it  has  sufficiently  matured. — R.  L.  S. 

Soya;    Preparation  of  condiment!  ami  particularly 

from  .     Soc.  franc,  des  Distilleries  ill ■  l'lndo-Chinc, 

Fr.  Pat.  416,026,  July  1,  15109. 
Thk  soya  or  other  leguminous  seeds,  with  or  without 
addition  of  cereals,  are  suitably  cooked  and  aftei  being 
cooled  aseptically  are  seeded  with  pure  cultures  ..f  the 
organisms  necessary  to  produce  the  desired  results.  The 
sauces  or  condiments  produced  arc  sterilised  or  pasteurised 
in  the  trade  packages. — R.  L.  8. 

/;•  n- rages  from  grapes  and  raisins  ;    Manufacture  of 

K.  \\ .  Kuhn,  London.  Eng.  Pat,  27,831,  Nov.  29,  1909. 
Under  Int.  Conv.,  Dee.  2.  lints. 

See  Fr.  Pat,  406,224  of  1908  ;  this  J.,  1910,  410.— T.  F.  B. 

Extract  of  malt  from  undried  malt;   Preparation  <>l  aroma- 

Used    .     P.     H.     Elmassian.     Fr.     Eat     115,346, 

April  28,  1010. 

8      Eng.  Pat.  14,266  of  1909;  this  J.,  1910, 895.     T.  I'   B 

Cleansing  and   disinfecting   fluid.     Eng.    Pat.    644,     Set 
XIXb. 


XIXa.    foods. 

stmrh  in  cocoa  products;    Determination  of  W.  L. 

Dubois.      U.8.    Dept.  of    Agric.,  Bull.   No.    132,    1910, 

186  138. 
Tiik  Btarch  in  cocoa  may  be  determined  by  means  of  the 
following  process  without  previously  removing  the  fat 
from  the  portion  of  the  simple  employed.  Two  gnus, 
of  the  cocoa  are  mixed  in  a  flask  with  2d  i.e.  of  water,  and 
12  c.o.  of  concentrated  sulphuric  acid  are  added  slowly. 
The  mixture  is  heated  over  a  small  flame  until  lie-  clour 
changes  from  brown  to  reddish-black  (the  time  required  is 
usually  about  75  seconds),  30  c.c.  of  water  an-  then  added, 
and  the  whole  is  boiled  for  16  seconds.  After  the  additi  in 
of  a  small  quantity  of  cold  water,  the  mixture  is  cooled 
rapidly,  nearly  neutralised  by  the  addition  of  a  saturated 
solution  of  potassium  hydroxide,  diluted  to  a  volunv 
lV.ii  c.c,  and  filtered.  The  cupric-rcducing  power  is  then 
determined,  using  50  c.c  of  the  filtrate.  Clarification  with 
basic  lead  acetate  is  unnecessary.  At  present  the  method 
can  only  be  used  in  the  case  of  unsweetened  cooos  pro- 
ducts In  the  process  described  previously  by  the  author 
(this  J..  1909,  1160)  for  the  determination  ol  Starch  in 
chocolate,  the  separation  of  the  fat  by  centrifugal  it 
in  the  presence  of  a  soh  cut  may  bee.  rried  out  in  cylindrical 
tubes  instead  of  the  flasks  mentioned — \V.  1'   ft 

Determination  of  COCoanut  oil  in  admixture  with  butter-fat. 
Cassal  and  Gerrans.     See  XII. 


Capsaicin,   thr    pungent   principb    •  •/    capsicum,   •/»•/   Ou 

'■■.n    ol    •  "/"■■  IMS        N.  Is.  ,ii        3d     \  \ 

I 

I.,  mmi    iui  /     paration    "/    concentrated    ■/• /./•    . 

A.    I'.-nil.ach.      I'r.    Pal      115,067,  July   8,    1909, 

Tiik  fresh,  filtered,  juioe  is  oonoentrated  to  a  tj  rupat  ■  low 

l.'liLpel.il  llie     lllldel      ledu.ed    pl»"--.l||.-     IN     a     sll.-ijiiof      DUN 

eaii... io.  a.  id.  The  syrup  is  sterile  and  gives  on  dilution 
a  liquid  Inn  ug  the  flavour  of  fresh  jm.  e      R   I.  ft 

Waters,     Manufacture   of   aerated  H.    Us 

ffythe,  Kent.      Eng.  Pat.  10,089,  Ipril  26,  1910. 

Lactose,  •../.  in  the  form  ol  pun  dry  powder,  pure 
.  i\  -t.l  .  oi  pur.-  i  rystals  In  solution,  or  in  the  form  ol  thi 
preparation  described  in  Eng.  Pat,  9083  oi  1910  .this  J., 
lout,  1 127),  is  added  in  the  manufacture  oi  aerated  waters 

or  in  the  bottling  of  natural  mineral  Maters.      I,.  K. 

Preserving  [meat,  fruit,  efc.1;    Processes  ol  .     A.  J. 

Boult,  London.     From  Tie    Electric  .M.at  Curing  Co., 
Cleveland,  U.S.A.     Eng.  Pat.  23,039,  Oct.  8,  1909. 

See  Fr.  Pat.  409,255  ol  1909  ;  this  J.,  1910,  779.  — T.  F.  B. 

Bran ;     Process    of    grinding    .     D.     Kinkier,    Bonn, 

Germany.      l.S.    I'at.  972.103.  I  let.  4,   1910. 

See  Fr.  Pat.  382,686  of  1907  ;  this  J.,  1908,  243.— T.  F.  B. 

/'r.  paration  of  alcohol  and  o/  a  food  for  cattle,  from  jioUitoes. 
Fr.   Pat.  415,160.     See  XVIII. 


XIXb— WATER    PURIFICATION  ; 
SANITATION. 

Putrcscibility  [of  sewage  effluents]  ;    The  Hamburg  test  for 

.      F.   Guth.    Gesundh.-lng.,    1910,  33,   586—588. 

Chem.  Zentr.,  1910,  2,  1162—1163. 
Tiik  author's  experiments  show  that  the  putrescibility 
I  an  effluent  cannot  be  determined  with  certainty  by  the 
i.st  ,.|  Kom  and  Kanunan  (this  J.,  1907,  888),  depending 
upon  the  conversion  of  the  organic  sulphur  into  potassium 
sulphide,  and  detection  of  the  latter  by  the  formation  of 
"  methylene  blue"  on  treatment  with  p-aminodimcthyl- 
anilinc  W  ith  a  given  sample  of  effluent  the  tints  obtained 
vary  from  dark  blue  to  pale  bluish-green  ;  the  depth  of  the 
tint   is  influenced   by  the  quantity  of  p-aminodimcthyl- 

aniline  added.      A  greenish  clour  is  prod <l  by  nitrites  in 

absence  ol  sulphide.     In  even  with  ordinary 

i  ttcr,  a  positive  reaction  is  obtained.    This  is  attributed 

to  the   presence  of  small  quantities  of  sulphates  in  the 

water,  in  some  cases  possibly  derived  from  the  glass  vessels 

uat  d.     \-  8. 

P.VTKM-. 

Befusi    destructors.     II.    N.    Loask,    Egremont,    Cheshire. 

I,,      Pats.   6086  ol    1910,  dated  Sept.   29,    1909,  and 

7649,  Man  h  26,  1910. 
\b  \-.s   ai.-   churned   for   discharging   the   .linker   bodily 
,,v  ,|  grate  oi  a  refuse  destru  tor  furnace. — L.  E. 

/,■,,„.  tare.     11-    N     Leask,    Egremont,    Cheshire. 

:.t.  29.  1909,  and  7468,  March  26, 
1910 
The  chief  feature  in  the  hnprovemenU  i-  the  provision  of  a 
trough-shaped  grate,  which  may  be  mounted  on  rollers, 
formed  with  a  hollo*  metal  jackcl  which  is  divided  by 
ril,s   mto  I   into  the  jacket    tiuvels 

through  the  pa  :  then  through  holes  in  the  walls 

of  thi  grate  into  the  tire,  thus  keeping  the  grate 
tit  her  provision  for  .....ling  is  also  made  by  means  of  water 
chamlxrs  i  onnected  »  ith  the  upper  and  lower  edges  of  the 
grate.  The  grate  has  a  door  extending  its  whole  width, 
and  has  bars  provided  with  arms  protecting  upwards,  by 
which  tin  whole  of  the  clinker  can  be  discharged  in  a  mass. 

-^J.  H.  J. 
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Liqu-d*  :     Apparatu*    for    purifying by   electricity. 

H.    B.    Hartman,   Pittsburg,    d.S.A      Eng.    Pat,    1460, 
Jan.  19.  1910. 

Tiik  patent  is  for  an  improved  tank  or  el»  trode  box  for 
purifying  liquids  by  the  electric  current.  The  walls 
of  the  tank  are  lined  with  a  non-conductor  and  there  is  an 
air-tieht  covet.  Bach  Bel  ol  electrodes  is  supported  in 
i.il  plates  ael  in  recesses  al  intervals  along 
the  walls.  Plates  containing  different  numbers  of  grooves 
car.  be  inserted,  so  thai  the  number  of  electrodes  m  each 
uotd  the  space  between  them  can  Ik-  varied  as  required. 
Each  set  of  electrodes  has  a  wide  space  I"  tween  it  ami  the 
next  set,  to  allow  for  a  slow  How  ol  the  liquid  through  'his 
space,  giving  time  for  coagulation  of  impurities,  This 
wide  spaci  is  provided  with  a  baffle-plate  extending  Erom 
the  top  cearly  to  the  bottom.  The  liquid  to  be  purified 
jvis-es  between  the  electrodes  in  each  set  from  top  to 
bottom  alternately,  and  then  passes  into  the  wide  space 
and  underneath  the  baffle-plate  therein,  and  up  to  the  next 
set  ol  electrodes  through  which  it  passes  from  top  to 
bottom  as  before,  and  so  on.  Openings  are  provided  below 
the  electrodes  and  at  the  bottom  of  the  wide  space  for 
withdrawing  the  coagulated  matter. — J.  H.  J. 

Wnhr  distillation  system.      A.    Paget,  San  Francisco.  Cal. 
D.S.    Pat.   971. 1S3.   Sept.   27.    1910. 

1  s  an  arrangement  for  the  distillation  of  water,  the  exhaust 
steam  from  an  engine  is  passed  through  a  heating  coil 
in  an  evaporator  before  admitting  it  to  the  condenser 
-  in  which  has  been  circulated  through  the  cylinder 
jackets  of  the  engine  is  passed  through  a  heating  coil 
in  the  feed  water  heater  for  the  main  boiler  and  then 
through  a  heating  coil  in  a  "  vacuum  re- boiler  "  which 
i  onuected  with  the  condenser. — A.  T.  L. 

Cleansing  and  disinfecting  fluid  and  method  of  using  sunn. 
A.  H.  Peter.  Hastingson-Hudson,  N.Y.,  U.S.A.  Eng. 
Pat.  644,  Jan.  10,  1910. 

A  disinfectant  consisting  of  an  alkaline  solution  of  an 
alkali  hypobromite  to  be  used  as  a  cleansing  and  disin- 
fecting liquid  in  breweries,  jam  factories,  etc.,  may  be 
prepared  by  adding  to  100  parts  of  a  10  per  cent,  caustic 
soda  solution  at  5°  C,  2 — 1  parts  by  weight  of  bromine, 
and  agitating  until  solution  is  complete.  The  excess  of 
caustic  soda  is  sufficient  to  render  the  solution  stable  for 
Severn]  weeks  in  its  original,  or  in  a  diluted,  condition. 
The  limits  of  strength  are  not  exceeding  15  per  cent,  of 
bee  alkali  and  :i  per  cent,  of  active  bromine.  The  disinfec- 
tant is  especially  useful  in  removing  "  beer-stone  "  in  pipes 
in  breweries. — J.  H.  J. 

I ' ■   ■  a fectanU  and  emulsions  haying  disinfecting  prnjicrtiis. 

K.    I..    V.    Zimnier,    Hamburg.    Germany.     Eng.    Pat. 

12,157,  May  17,  1910. 
To  prepare  the  disinfectant  two  solutions  are  required  ; 
firstly,  castor  oil  or  a  similar  oil  is  sulphonated,  the  Bulpho- 
acid  nearly  neutralised  with  alkali,  anil  concentrated  : 
secondly,  a  solution  of  casein  in  borax  is  prepared  and 
saturated  with  formaldehyde.  These  two  solutions  are 
then  mixed  in  equal  volumes,  and  the  product  retains  the 
formaldehyde  unaltered  and  is  a  disinfectant.  This  pro- 
duct is  used  to  emulsify  mineral,  tar,  and  other  oils.  About 
95  parte  of  the  oil  are  gradually  added  to  about  5  parts  of 
the  formaldehyde  product  in  an  agitator,  a  homogeneous 
mixture  being  obtained,  which  dissolves  in  water  in  all 
proportions.—  .1.  11.  J. 

/  'pi  ,„jA/i  liyde  disinfectant;  Industrial  yn  paction  of  n . 

Sindacato  Chimico  Italiano.     Fr.   Pat.  415,441,  May  2, 
1910. 

St  i.pimRic  acid,  40 — 50  parts,  is  stirred  into  a  vegetable 
oil.  100  parts,  at  a  temperature  bi  low  till  ('.  The  mass  is 
washed  repeatedly  with  water,  treated  with  a  concentrated 
solution  of  common  salt,  decanted  and  neutralised  with 
alkali.  The  compact  mass  thus  obtained  can  be  diluted 
to  any  desired  extent  with  water  and  mixes  to  a  elear 
solution  with  40  per  cent,  formaldehyde.      H.  L.  8. 


Feed-water  for  steam  boilers;    Apparatus  for  trailing . 

('.  Neffand  A.  Brandes,  Hanover,  Germany.     Eng.  Pat. 
1  1.740.  June  23,  1909. 

See  Addition  of   Aug.    14.    1909.   to   Fr.    Pat.   :17S.S77  of 
1907  i  this  J..  1910,  449.— T.  P.  B. 

Liquids  :    Purification  of by  electricity.     H.  B.  Hart- 
man.  Pittsburg,  U.S.A.     Eng.  Pat.  28,552,  Dec.  7,  1909. 

Ske  U.S.  Pat.  943,187  of  1909  ;  this  J.,  1910,  171.— T.  F.  B. 
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i  a  aitu  . 


Volatility  of  — 

i  'hem.. 


-.      H.  C.  Fuller. 
1910,  2.  42b. 


J.  Ind.  Eng. 


It  is  shown  that  when  cocaine  residues  are  heated  at  100°  C, 
appreciable  loss  occurs  owing  to  volatilisation,  but  that 
no  loss  occurs  at  60° — 90°  C.  It  is  concluded  that  in 
determining  cocaine,  the  last  part  of  the  solvent  should  be 
evaporated  from  the  cocaine  residue  as  rapidly  as  possible, 
a  blast  being  used,  and  that  the  residue  should  be  dried 
cautiously  at  a  temperature  not  exceeding  90°  C,  aud 
brought  to  constant  weight  by  drying  over  sulphuric  acid. 

— L.  E. 

Alkaloid   of   pituri   from    Duboisia   Hopwoodii.     A.    C.    H. 
Rothera.     Bio.-Chcm.  J..  1910,  5,  193—206. 

The  alkaloid  of  pituri  is  nicotine.  Non-volatile  alkaloids 
are  absent,  and  no  evidence  was  forthcoming  of  the  presence 
of  other  volatile  alkaloids.  The  material,  Duboisia 
Hopwoodii.  when  dried  at  60°  G,  yielded  2-67  per  cent,  of 
the  base. — F.  Shdn. 

Vanilla    extract;     Distinction    of from    its    imitations. 

A.   L.   Winton  and   C.   I.   Lott.     U.S.  Dept.  of  Agric, 
Bull.  No.  132,  1910,  109—111. 

A  determination  of  the  lead  number  of  the  extract, 
using  normal  lead  acetate  for  the  purpose,  is  recommended 
as  a  means  of  distinguishing  between  genuine  and  imitation 
vanilla  extracts.  The  use  of  normal  lead  acetate  also 
permits  of  the  determination  of  the  vanillin  in  the  same 
portion  of  the  sample,  which  is  not  the  case  when  basic 
lead  acetate  is  employed.  Fifty  grms.  of  the  extract  are 
placed  in  a  weighed  beaker  provided  with  marks  showing 
volumes  of  50  c.c.  and  80  c.c.  ;  after  diluting  the  extract  to 
a  volume  of  80  c.c,  the  solution  is  evaporated  at  a  tempera- 
ture of  70°  C.  to  a  volume  of  50  c.c.  Water  is  again 
added  and  the  evaporation  repeated.  The  residual  50  c.c. 
of  solution  are  transferred  to  a  100  c.c.  Mask,  25  c.c.  of  an 
8  per  cent,  solution  of  normal  lead  acetate  are  added,  the 
mixture  is  diluted  to  the  mark,  shaken,  and  allowed  to 
settle  for  at  least  3  hours,  preferably  overnight.  The 
supernatant  liquid  is  then  decanted  through  a  dry  filter. 
The  vanillin  and  cpumarin  are  determined  in  50  c.c.  of 
the  nitrate  by  the  Hess  and  Prescott  method  (this  J.,  1899. 
397,  525).  In  another  10  c.c.  of  the  filtrate  the  lead 
number  is  determined,  by  adding  25  c.c.  of  water,  a  slight 
excess  of  sulphuric  acid,  and  100  c.c.  of  95  per  cent,  alcohol. 
After  the  lapse  of  sonic  hours,  the  lead  sulphate  is  collected 
on  a  filter,  washed  with  alcohol,  dried,  and  weighed. 
The  lead  number  is  then  calculated  by  the  formula  : 
100x0-6831 
5 

tie  lead  number,  S=grms.  of  lead  sulphate  obtained  from 
2-5  c.c.  of  the  lead  acetate  solution  (determined  separately), 
and  H'=grms.  of  lead  sulphate  obtained  from  10  c.c.  of 
the  filtrate  from  the  lead  acetate  precipitate.  In  the 
folio  wing  table  are  given  the  results  of  analyses  of  authentic 
vanilla  extracts  prepared  from  different  kinds  of  beans. 
To  avoid  confusion,  tie  words  "normal"  and  "basic" 
are  Suggested  as  suitable  for  distinguishing  the  lead 
numbers  obtained,  respectively,  with  normal  and  basic 
lead  acetate. 
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Three  samples  of  commercial  extract  stated  to  be  pure 
yielded  lead  numbers  varying  from  0-29  to  0-34,  whilst 
various  artificial  extract*  had  normal  lead  numbei 
from  on.'i  t"  n-17.  The  amounts  of  vanillin  obtained  by 
the  use  of  the  above  method  agree  closely  with  those 
found  by  the  Hess  ami  Prescott  method  [loc. 
but  when  basic  lead  acetate  is  used  the  vanillin  results 
•ire  worthless.     \V.  P.  S. 

Oapticum ;    Capsaicin,  thi    pungent  principh   ,./  ,  and 

the  detection  of  capsicum.  E.  K.  Nelson.  J.  Ind  Eng 
(li.-in..  1010.  2.  419  121  (cp.  Mi.  ko,  this  .1-.  1900,  L68). 
Employing  Micko's  method  of  extraction,  the  author  has 
I' till  pure  crystalline  capsaicin  from  Capsicum 
fasiigiatum,  in  quantity  representing  U- 1 1  per  cent,  of  the 
original  material;  he  concludes,  from  his  investigations, 
that  capsaicin  is  the  only  active  principle  of  capsicum. 
One  drop  of  a  solution  containing  I  part  o)  capsan  in  per 
100,000,  causes  a  persistent  burning  on  thi  tongue,  and 
Mi-  only  method  for  detecting  small  quantities  of  capsicum 
appears  to  be  that  which  depends  on  the  physiological 
action  of  the  capsaicin.  The  author  proposes  the  following 
method,  which  i-  a  modification  of  that  prop  ed  bj 
Garnett  and  Grier  I  Pharm.  ■!.,  [3],  12.  721 ).  for  the  detei 
tinn  of  i  .i  p-ii  u  tu  in  ginger  pre  pa  nit  inns  :  Ten  c.c 
tincture,  or  the  ethereal  extract  from  100  c. p.  of  a  beverage 
(from  which  any  alcohol  present  has  been  evap  rated 
prior  to  extraction),  are  evaporated  on  the  steam-bath 
with  -'A  alcoholic  solution  of  potassium  hydroxide  Tin- 
residue  is  treated  with  about  0-006 — 0-007  grm.  of  powdered 
manganese  dioxide  and  5  10  c.c.  of  water,  the  heating  on 
tin'  hath  being  continued  tor  about  20  minutes  m  until 
volatile  oils  are  expelled.  The  mixture  is  cooled,  acidifii  'I 
with  dilute  sulphuric  acid,  ami  extracted  at  once  with 
petroleum  ether.  The  solvent  is  evaporated  i"  a  small 
crucible,  tin-  residue  being  kept  within  as  small  an  are 
possible  ami  heated  on  the  steam-bath  tor  about  Bye 
minutes.  The  residue  is  tested  with  the  tip  of  the  tongue  i 
the  burning  Bensat  ion  » ill  soon  be  felt  if  capsicum  is  pr< 
in  the  sample  examined,  or  in  thr  course  cf  a  few  minutes 
if  the  amount  of  capsicum  is  very  small.      1..  K. 

Adrenim     [adrenaline]    </»</    allied    bases;    Sonu     • 

ons   of .     A.    .1.    l-'.wins.     .1.    Physiol.,    1910, 

40.  [41.     Pharm.  J..    1910,  85.  517. 
This  is  an  investigation  into  tin-  more  characteristic  colour 
reactions  which  from  time  to  time  have  been  suggi 
for  the  identification  or  estimation  of  adrenine,  ami  the 

following  have   1 n  described;     (1)  The   productioi 

a   rose-red  colour  on  the  addition   of   iodine   (Vulpian). 

_'     Tin-  formation  of  a  red  colour  on  addition  of  men 
ohloride(Comessatti).  (Hi  The  production  of  a  reddish  violet 

'lour  by  the  action  ol  potassium  bi-iodate  (KlOj.tllO 
and  phosphoric  acid  (Frankel  and  Alters),  or  by  the  action 
of  iodic  acid    Krauss).     With  solution-  ol   tin-  pun-  base, 
the  delicacy  of  Vulpian's  reaction  is  \  ;  a  distinct 

reaction  is  obtainable  with  solutions  of  1  partofthehi 
chloride  (or  other  salt  i   of   adrenine   in    1,000.000. 
colour  is  apparently  due  to  oxidation  under  the  inflm 
of  iodine,  the  same  colour  being  produ<  ed  by  the  actio 
other  oxidising  agents,  or  when  dilute  neutral  solutions  of 
adrenine  are   allowed    to  stand  exposed  to  light  ami  air. 
The  Oomessatti  react  ion  is  considered  bj  the  author  to  be 
a  particular  instance  of  a  general  reaction.     The  folio-. 


detail  lined 

with  certaint)  :     To  I  i  c.  of  a  dilute    olution  |  I   Iimmhhi 

Ireninc  in  distilled  water  i-  added  an  equal  volume  "f 
•liit mil  of  sodluri  i  .  followed  by 

i  oi  "  of  a  solution  of  mcrcui  ii 

chloride  in  distilled  water  il  1,000)  If  thi  olution  now 
be  warmed  to  10      60   '    -i  rose  red  mi  diati  I-. 

obtained,      \i  the  laboratory   temperature  (15   I       •  pale 
r  fi mi  oi  ii\  e  minutes.    Thi 

In    the 
reaction  il  appears  thai  fret   iodine  plays 

an  important  part,  but  it  is  i lined  to  - ■  extent 

'  In-  ■ Utions  under  which  it  is  made.     Ii  I  licati 

ion  .  ■  distinol  reaction  may  be  obtained  with  ■  solut 
nun  oi  one  ol  adrenine  in  one  million.  The  reai  tion  has 
been  modified  and  intensified  bj  G,  Bayer,  who 
Bulphanilic  acid  to  the  solution  as  prepared  bj  Prlnkel 
anil  Ulers  ;  >  yellow  i  olout  instead  ol  the  Dorms!  rose  tint 
i-  pi- .ii,  .  I.  and  i  wen  in  a  solution  of  one  oi  adrenine  in 
five  millions.     Potassium  persulphate-,  like  thi 

nil  in.  oxidises  adrenine,  giving  ■■  characteristic  red 

colour.     It  has  advantages  over  thus.-  mentioned  both  in 

nil   in   being  readily    obtained   with   crude 

■  "is   of   lie      I i      -1         lli.    i  h;u .1,  teristii    colour 

f  adrenine  a"1  given  bj   other  closely  related 

bast       namely,   bj    (fl  lino  base  con  esponding  to 

;  nn.  (6)  dihydroxyphenylethylamme  and  tin-  • 
sponding  methyl,  ethyl  and  propylamine  basi     (c)  amino. 
scetopyrogalloL     Thi  ol    tin-    type    an 

catechol  do  no!  ( ions. 

[mygdalin ;      The    Hydrolysis    „/  by    Bmtdsin.     I.. 

ithaler.     An  h.     Pharm.,     1910,     248.     534— 538. 

this    J.,     I'.UM,     loll   I 

\\\     -/  li.-nzalilchyile.  \aiioli\,lnn    which    Can    In-    isolated 

from  the  product   of  tic  action  of  emulsin    upon    am 
dalin,  is  the  result  of  a  primary  hydrolysis  ami  a  second 
synthetic   reaction.     The  complete   hydrolysis   of   amyg 
dalin  by  this  enzyme  take-  place  '"  three  -tag.-  :   1 1 1  Tin- 
jilalin  i-  bydrolysod  by  amygdala*  to  mapdelonitrife 
zlucoside  and  o-dexti  SJandelonitrile-glucosule  ii 

hydrolysed  to  d  benzaldehydei  yanohydrin  and  8-dexti 
U    a     8  dextrosidase.     (3)    ■'  Benzaldel  ■  i  -Irin 

decomposes  into  benzaldehyde  and  hydrocyanic  acid  undi  i 
the  influence  of  J-d-oxynitrilase.  If  a  6  per  cent,  solution 
of  emulsin  be  heated  to  80  88  C.  for  10  hours,  the 
resulting  Liquid  has  op  action  upon  ajnygchdin,  but  hydro- 
lyses d-oenzaldehydeoyanohydnn.  A  solution  "i  emulsin 
saturated  « ith  magnesium  sulphate  ami  filtered,  hydrolj  -,  - 
amygdalin  but  not  d  benzaldenydecyanohydrin.  The  pre- 
cipitate  produces  tic  lattt  i  -    when  allowed  to  act 

upon  amygdalin.     Prulaun  rise  to  d-benzalde- 

hydecyanohydrin  under  the  action    of   emnl-in.      I-'.  Snnv 

Hydrocyanic  acid;    Ydumetrk  determination  ol par- 

unlh  >>■  iiz"i  i.  '■  |  irin. 

I..   Rosenthaler.      kreh.  Pharm.,  1910,  248.  "iJ'» 
TiiF.  determination  "f  hydi  icid  depends  on  the 

ilini   tin    addition  of  mercuric  chloride  t"  tin-  acid 
cause-  tic  liberation  of  hydrochloric  a.  id.  which  can  be 
titrated  using  iodeosin  a-  indicator.     A'   in  -olution 
acid  and  alkali  are  used,  and  a  0-2  per  cent,    wlutioi 
iodeosin  in  alcohol,  .i 

chloride  ami  11-7  grins,  of  sodium  chloride  in  600  grnu 
water.     Tin-   liquid   containing   the   hydro  id    i- 

m-utraliseil  with  acid  or  alkali  after  the  addition  of  iodeosin 

t'lier  win Mt  In  ,i  1 1 :■    el- portion  is  rose. eoloure. I.     El 

oloride  is  ad. led.  the  liquid  shaken,  and 
titrated  with  the  alkali  till  the  rose  colour  i-  restored.  A 
further  addition  of   I  toride  should  not   destiny 

determine  the  total  hydrocyanic  acid  in  a 
mixture  of  the  acid  an. I  bwzaldehydecyanohydrin,  ei 
of  tic-  -tan. lard  alkali  i-  added  !■■  ile    liquid  which  has 
previously  been  rendered  neutral  in  tl  of  iodeo- 

sin. After  shaking,  mercuric  chloride  solution  i-  added, 
and  tie-  liquid  again  shaken.  Standard  a.  id  is  now  added 
till  th.  ...lour  is  removed.  In  order  to  determine  the  free 
hydrocyanic  acid  in  such  mixtures,  tin-  liquid  t..  !-■  titrated 
is  mixed  with  20 1  tuxated  sodium  sulphate  solution 

and  neutralised  after  the  addition  of  about  50  c.c.  of  ether 
and  10  drops  of  thi  lution.     Mercuric  chloride 


1270         CL  XX      ORGANIC  PRODUCTS;  IIEPICINAL  SUBSTANCES;  ESSENTIAL  OILS.       [Nov.  IB,  i»io. 


solution  is  now  added, the  mixture  shaken,  and  the  aqueous 

part  drawn  off.  The  ethereal  solution  is  washed  with 
sodium  sulphate  solution,  which  is  added  to  the  portion 
fir-.    drawn  off.     The   whole  is  then  titrated   with  alkali. 

The  decomposition  "f  the  benaaldehydecyanohydrin  is  thus 
aToidcd.— F.  Suns. 

Methytehrytophanic     add;       The     so-called .      O.     A. 

■  le   and    D.    .lohann.     Areh.    Pharm.,    1910.    248. 

The  Bubstance  containing  methoxyl  groups  in  the  com- 
mereial  ehrvsophanie  aeid  obtained  bom  ehrvsarobin  is  not 

methvlchrvsophanic  acid,  as  has  been  supposed  hitherto. 
It  is  identical  with  the  emodin  monomethyl  ether  obtained 
from  Frangnl.i  i  Uh.-um).  The  same  substance  is  obtained 
by  the  partial  removal  of  the  methyl  groups  from  the 
trimethyl  ether  of  emodin  from  the  same  source.  The 
authors  conclude  that  ehrvsarobin  contains  neither  the 
methvUhrvsarobm  of  Hesse  |  Annalen,  1899,  309,  35)  nor 
the  dichrvsarobin  methyl  ether  of  Jowett  and  Potter  (this 
.!..  I'.mM.  797).  Kmodin  methyl  ether  is  also  identical 
with  rheoehrvsidin  found  in  the  ehrvsophanie  acid  of 
rhubarb  and  'lichen.   -F.  Suns. 

Chrusophanic  aeid.     0.  A.  Oesterle  and  U.  Johann.     Arch. 

Pharm.,  1910,  248,  492—500. 
In  view  of  the  differences  of  opinion  respecting  the  con- 
stitution of  ehrvsophanie  acid,  the  authors  are  making  a 
series  of  experiments  on  this  substance.  They  consider 
that  the  two  hydroxy]  groups  differ  in  their  susceptibility 
to  methylatioii.  When  the  dimethyl  ether  of  this  acid 
is  heated"  with  strong  sulphuric  acid,  a  small  amount  of  the 
monomethvl  ether  is  produced.  Similar  results  are 
obtained  when  the  hydrolysis  is  carried  out  by  means  of 
aluminium  chloride.  The  monomethyl  ether  of  chryso- 
phanic  acid  was  heated  in  water  saturated  with  ammonia 
to  140°  C,  producing  the  monomethyl  ether  of  mono- 
aminochrysophanic  acid,  C,jH502CH3(OCH3)(NH2).  This 
forms  glistening  brownish-red  needles,  m.  pt.  237° — 239°  C. 
It  is  soluble  in  hot  alcohol,  benzene  and  ethyl  acetate,  and 
in  hydrochloric  and  sulphuric  acids.  It  dissolves  slowly 
in  hot  potassium  hydroxide  solution  forming  a  brownish- 


red  solution.     Under  the  action  of  nitrous  acid  the  mono- 
methyl ether  of  ehrvsophanie  acid  is  formed. — F.  Shdn. 

/'.  ppmnint   oil  ;     The   physical  and  chemical  characters  o\ 

Hungarian .     K.  Irk.     Z.  Riech-  und  i.eschmackst., 

1910,  2,  222—224. 
A  number  of  samples  of  Hungarian  peppermint  oil  have 
been  examined,  including  commercial  specimens,  and 
others  prepared  in  the  laboratory.  The  average  yield  of 
the  oil  was  117  per  cent,  varying  from  0-862  to  1-4306  per 
cent.  The  sp.  gr.  at  20°  C.  lies  between  0-89705  and  092, 
and  the  optical  rotation,  od.  between  —26-51°  and  -32-40°. 
As  a  rule  the  oil  is  soluble  in  2 — 4  parts  of  70  per  cent, 
alcohol,  1 — 2  parts  of  80  per  cent,  alcohol,  and  0-5  part 
of  90  per  cent,  alcohol.  The  other  characters  are  :  saponi- 
fication value  19-6  to  45-99  ;  percentage  of  ester  6-93  to 
16-20  ;  menthol  ester  5-46  to  12-82  per  cent.  ;  saponifica- 
tion value  after  acetylating  173-0  to  199-6  ;  free  menthol 
42-815  to  55-90  per  cent.  ;  total  menthol  55-38  to  65-19 
per  cent.  ;    menthone  7-38  to  13-21  per  cent. — F.  Shdn. 

Organic  acids  and  their  salts  ;    Solubilities  of  the  Pharnm- 

copa-ial .     A.    Seidell.     Bull.    No.    67,   June,    1910. 

Hygienic    Lab.,    Treasury    Dept,,    Publ.    Health    and 
Marine-Hospital  Service,  U.S.A. 

Careful  determinations  have  been  made  of  the  solubilities 
of  the  organic  acids  and  salts  of  the  U.S.  Pharmacopoeia 
in  water,  and  mixtures  of  water  and  alcohol,  and  in  some 
cases,  in  various  organic  solvents.  The  results  obtained 
with  the  different  mixtures  of  alcohol  and  water  are  given 
in  curves.  These  curves  are  of  various  shapes,  showing 
that  it  is  not  possible  to  calculate  the  solubility  in  a  given 
alcohol-water  mixture  from  the  solubilities  in  the  two 
solvents  separately.  Solubility  determinations  cannot  be 
relied  upon  as  tests  for  purity,  since  comparatively  large 
quantities  of  impurities  do  not,  in  some  cases,  materially 
affect  the  solubility.  The  author's  results  for  the  solu- 
bilities of  organic  acids  and  salts  in  water  and  in  92-3 
per  cent,  (official,  U.S.P.)  alcohol  are  given  in  the  following 
table,  together  with  the  values  given  in  the  eighth  edition 
of  the  U.S.  Pharmacopoeia : — 


Compound. 


Kthyl  Acetate   

I.ead  acetate  

PotMsinm  Restate  

Sodium  acetate   

Zinc  acetate 

Benzoic  add  

\iiiiii"imitii  benzoate   

Lithium  benzoate 

m  benzoate  

Camphoric  arid   

Citric  add    

I'.i  ninth  citrate     

Bbtmnth-amnbonJum  citrate 
I.iMnmn  litrate    

-  Mini    ritrritp       

Bodium  <  Urate 

Gallic   add      

Sodium  phenoNulphonate    .  . . 
Zinc   phenol, ulpbonate 

Salicylic  add    

\ m to- >imiiM  salicylate 

Rl   n  ■'"'"     n Salicylate 

Lithium  salicylate 

Methyl  salicylate 

i-i,-  I.-. )   lallo late  

Qnininc  nallrylate   

radium  salicylate    

Ptrontlum  Mulcylate 

Btearic  add    

add     

Antimony-potn  minm  tartrate, 

Potasainm  bltartrata 

Petal  I  I  >r'rate    .. 

Tri.-hl  ITSM  BtlC   -'"  i'l     

Zinc  valerate    


CH.CO.CjHs 

(I  RiCOs)tFb-t-3H,0  ...    

I   II  ,'  n-.K    

CH,C02Nft  +  SFjO 

(CHaCO:).2n+2HiO  

C«H*CO,B   

t'oHiCO.Nrn    

(,HsC02Li 

C»H,CO.Na 

C,Hjt(COiH)!      

CjHaO(CO,H)i  +  HjO     

CsHtO(COs)iBi 

Variable  composition    

C,H«0(COjLi)3  +  4HjO 

<'3H5<1(('02K),  +  H,.<>   

CjHjOICOjNa)  ,  +  oUl.o 

C,H-(tlHlj(('(l;Hl+H..O    

i  .11  ,(OH)80iNa+2-H.O    

ii  iOHSO,).Zn+«HiO 

I  ,,H  ,lOHlCO„H     

('.HjlOHIfOiNH,   

(•„Hl(OHlCO..OBi 

C,  II  ilOHlCOjLi  +  iHjO 

CaH«(OH)COiCHa    

<  ,11  ,  OHlCOjCB  • 

i  ,11  ,(OB)COsB,C3oH  .,N-..ll2+  !H-.-<> 

i  ,11  ,(OH)COiBa        

ii „H  ,OHCO>)l8r  4  ill  ,(i 

r,T!l,.,fO,H  

I    ,H,t>,tC02H)2 

<  ii  ,Ot(CO(K)(COtSbO)+}HiO    

1  .".H.O.'.K'djHKCd.KI     

(  ..II  ,(I..ICO..Xii)i('(l.,KI  +  4H:()     

I  II  ,CO,  H   

II  ,11  ,11  l,i. ./,n  +  ill, 0 


Crams   of   compound   per    100   granis   of 
solvent  at  25°  C. 


In  water. 


Author. 


8- 
72- 
210 
125 
44 
0 
22 
38- 
56- 
(l- 
207- 
11- 
22- 
74- 
181- 
92- 
1- 
24- 
Bfl- 
ll- 

ion- 
o- 

127- 
II- 
0- 
i), 

IK- 
S' 
n< 

137- 
8- 
0 

114 

1201- 

1 


:t7 

8 

2 

24 

715 

70 

nil 

25 

5 

-8 

16 

1 

1 


01 

3 
1 

"I  + 

no  + 

3 

31 

08  + 

5 

52 

654 

2 

ii 

■46 


u.s.p. 


In  92-3  weight 
per  cent,  alcohol. 


U.S.I'. 


11-1 

50-0 

250-0 

100-0 

411.11 

0-35 

9-5 

33-3 

62-5 

0-8 

185-2 

10 

(rfl 

50.il 

200-0 

90-9 

Mb 

20-8 

50-0 

0-32 

111-0 

l/l 

u  I 

0-043 

1-3 
125-n 

5-5 

Ic) 
140-8 

6-45 

0-5 
83-3 

id) 

2-0 


(fl>  1-1 
43-9 

6-6 

4-3 
56-74 

3-5 

5-8 

2-04 
104-5 
116-11 

0-07 

0-1 1 

11-114 

n-lll  + 

11-0 
27-23 

0-9 
72-1 
46-85 
42-86 

0-105 
83-8 
or, 

21-51 

4-R4 

13-6 

2-06 

t-88 

37-4 

Trace 

0-014 
Trace 
Jlecomp. 
5-82 


00 

3-38 

50-0 
Mill 
i-77 

55-511 
3-60 
7-7 
2-3 
(6) 

61-5 
10 

in 
(/) 
Kl 
(o-i 

24-1 

0-77 
59-0 
.-.il-ii 
18-4 

(rf) 

00 
211-u 

tf-ll 
l«-2 

1-5 

6-0 
60-0 

(C) 

(A) 
(/) 
id) 
2-8 


o.  Solid  phase  anhydrons. 

b.  Headily  Boluhle. 

c.  Insoluble. 

d.  Fery  soluble. 


.•.  sparingly  soluble. 
/.  Almost  insoluble. 
g.  Slightly  soluble. 
h.  Very  sparingly  soluble. 
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The  chief  results  of  the  dotei  mi  i  bilil  \   in 

Organic  solvonts  are  givon  in  the  following  table  : 


aloohol      Like  the  tin.  tore  ol  thi  .  from 

win.  h  ii  differs  only  In  oontaining  ilightlj    more  iodine, 


Bolveqt. 




Vnul  alcohol,  i-"    



■lute 



Chloroform 

<trb.ui  tetrachloride 

Carbon  bisulphide  

Cnmene    -c    ur.  0-S12  .it  20    c.i    ... 

I.tl.ir,  absolute    

LlgToln  lap.  ur.  0-71 1  «t  2S    i'.) 

'•7201    

enzene    

■    

Spirits   ,11  turpentine  (sp.  gr.  n.seo    at 

) 

•'      ■•         •        


i.iiii- 

"i  compound  per  100 

1  i'n.    arid. 

i  amphorli 

QaUli 

-I...N. 

Tartaric 

Mid. 

cryst.          unliyd, 



95-120 

:I2-:17 

18-240 

— 

5-700 

10-41 

22-00 

— 

Ill 

20-00 

12-80 

— . 

,.  in 

100-400 

02-20 

12-2:1 

0-008 



15-14 

0 

0-00. 

1-H7 

18-40 

m 

— 

Trace 

— 

(.■2J 

ll'4I 

001 19 

Trace 

— 

0>04t 

0-{  | 

2:i-7« 

— 

-■v.> 

0.197 





0-87 



4(1-74 

91-40(1 

M2  . 

l-.M'. 

nni.il 

— 



n-i  .i 





2-ll.r. 



10-05 

n-sno 





I'M 



hi.... 

0-180 

1.  101 

— 

I 

ii.-.. 

1  I   c  - 

5-09 

1-740 

'•■'7 

.1-71 

0-230 

— 

~ 

11-91 

— 

— 

Uquor  aluminii  acetici.     K.    1-Yist    and    \l     Hochstattor. 
Ai.li.    Pharm.,    1910,  248.  526      i28 

\  8AT1SFAI  pory  preparation  containing  aluminium 
.'»■  in  Bolution  can  be  prepared  in  thi-  following  way. 
M  parts  of  aluminium  sulphate  are  dissolved  in  80 
iwrts  nf  water,  and  a  mixture  of  20  parts  of  watel 
iiml  26  parts  of  barium  carbonate  added,  care  being 
taken  that  the  latter  is  nut  in  excess  of  thai  required  by  the 
sul|. hate  radical  present,  iiii  parts  nf  dilute  acetic  acid 
an-  added,  and  the  whole  allowed  to  stand  for  S  days. 
The  clear  liquid  is  drawn  off  and  diluted  till  it  has  the 
sp.  gr.  1-044.  This  preparation  contains  a  small  amount 
01  aluminium  sulphate,  hut  is  free  from  other  impurities. 
20  grins,  should  be  neutralised  by  IS-.",  l!l-7  c.c.  of  N  , 
potassium  hydroxide,  using  phenolphthalein.  It  should 
lra\e  T-o  to  0-0  per  eent.  of  residue  on  evaporation,  and 
i-P.  to  :)•.'.  per  .int.  (iii  ignition.  The  liquid  is  stable  at 
the  ordinary  temperature.— F.  Shdn. 

1/  rcary  in  galenicals  ;    Determination  of .     R.  Griiter. 

Pharm.  Zeit.,  1910,  427.     Pharm.  J.,   1910,  85.   (92 

volumetric  methods  proposed  by  E.  Rupp  (this  I  . 
1908,  I  179),  t.H  determining  mercury  in  galenical  prc|>ara- 
tions  are  by  far  the  best  yet  proposed  ;  for  preparations 
containing  large  quantities  of  colloids  the  iodine  method  is 
to  be  preferred,  but  Kupp's  directions  required  to  bo 
modified.  The  Xcisser-Sicbert  dressing,  containing  0-3 
percent,  of  corrosive  sublimate,  with  gelatin,  starch,  traga- 
canth.  and  glycerin,  presents  some  difficulty,  and  if  Rupp  - 
directions  aie  exactly  followed,  only  about  half  the  mercury 
will  be  found.  Good  results  were  obtained  by  using  the 
following  modification  :  About  50  gnus,  of  the  compound 
are  mixed  with  about  250  c.c.  of  water  in  a  {-litre  tlask 
and  well  shaken  for  a  few  minutes  ;  5  grms.  of  potassium 
■le  in  solution  are  then  added,  and  tin-  whole  shaken  foi 
ten  minutes:  next,  50  c.c.  of  10  per  cent,  caustic  soda 
Solution  and  2o  c.c.  of  40  per  cent,  formaldehyde  solution 
are  added,  and  after  shaking  again  for  ten  minutes  the 
liquid  is  acidified  by  adding  12  c.c.  of  glacial  acetic  acid 
in.  I  15  c.c.  of  iV/10  iodine  solution  are  added.  After  shaking 
for  a  further  ten  minutes  the  excess  of  iodine  is  detenu! 
by  titration  with  .V/10  thiosulphate  solution.  Smaller 
quantities  of  the  original  compound  may  bo  employed, 
down  to  one-tenth  of  the  above  ;  in  thnt  ca-e  the 
times  of  sinking  may  be  reduced  to  three  to  live  minutes  ; 
and  N /100  iodine  and  thiosulphate  are  used. 

Tincture  of  iodine  of  the   Fn  nch  Codex,  1908  .-   Inflm  net 

ol  temperature  and  liqht  on  ,  ant  mean*  of  preserving 

it.     C.  Courtot.     J.  Pharm.  Chim.,  li'lO,  2.  :U4     850. 

The  tincture  of  iodine  of  the  French  (    dex,  1908,  is  simply 
a  10  per  cent,  (by  weight)  solution  of  iodine  in  95  per  cent. 


—A.  S. 

this  solution  is  unstable  when  stored  ondei  the  ordinary 
conditions  of  variation  of  temperature  and  exposure  to 
Light,  considerable  quantities  ol  free  hydriodk  acid  l"  oil- 

t. .rilled,   as    well   U   of   etli\l    ao-tate   and    aldehyde.       It     i- 

iniiiiil  that  by  adding  sodium  iodide  in  the  proportion  of  35 

gnus.    |ier   kilo,   of   tincture.  ,,r  an   equivalent   amount    ..( 

I » .i  i  -  -  in  hi  iodide,  this  decomposition  of  the  aloohol  may 
be  entirely   i  — J.  ( ).  B. 

Iron  soaps.     Feist  and  Auernhammer.     ffo    Nil 


r   tms, 


Hoymogiobin 
Wandsbek, 


Method  of   treating  P.    Neumann, 

Germany.     Kng.  Pat    28,182,  |i.      j.  1909. 

W'iikn  hsemoglobin  obtained  from  blood,  and  freed  from 
tilire  and  then  submitted  t<.  centrifugal  action,  i-  concen- 
trated, considerable  frothing  take-  place.  This  is  prevented 
by  mixing  with  the  hemoglobin,  before  concentrating, 
about  15  per  cent,  of  ■  finely  powdered,  neutral  substan- -e, 
and  preferably  one  having  nutritive  properties;  the 
following  an-  mentioned  as  suitable:-  Common  salt, 
starch,  corn,  coffee,  sugar,  cocoa,  groats,  rice,  mm  i 
leguminous  plants. — T.  P.  B. 

Anisaldehydt    from    anethol  mul   anisi    oil;     Process   /"' 

preparing .      Dr.      Genthe     und      Co       Gel       Pal 

225,265,  Sept.  4.  1908. 
Anktimi.  (or  anise  oil)  i-  quantitatively  oxidised  t-- 
anisaldehyde  by  treating  it  with  air  and  at  the  same  time 
subjecting  it  to  the  influence  of  raj  i  of  light  of  shorl  wave- 
length uiitraviolet  rays).  The  "f  this  method 
of  oxidation  over  that  by  bichromate  and  at  id,  it  -talr-d 
to  be  that  no  ani-ic  aoid  is  formed.  The  anisaldohyd 
separated  in  the  form  of  its  bisulphite  oompound,  and 

T.  1'  !'■ 

Mercury    cholate;     Process    lor    preparing  1     \> 

Kid.  I    .\i.r. .<..-.-.     Ger,    Pat    226,711,   K.I.     10,    1810 
Addition  to  Ger.  Pat.   171.  i-  Eng. 

Pat.  11. ISO  of  1906  :   thi- 
W'hks   i  solution  ol  mercuric  chloride  i-  added  to  a  solution 
of  an   alkali   cholate,   a    milky    liquid    is   obtained,    which 
•  iins  the  mercury  cholate  in  colloidal  form  ;    in  order 
to  obtain  it  in  the  form  of  a  precipitate,  the  soluti- 
cither  heated  or  allowed  to  stand  at  the  ordinary  tempera- 
ture for  several  days.     '  me  kilo,  of  ■  b  -  dissolved 
by    heating    with    40    kilos,    of    water   and    the    necessary 
quantity  of  sodium  carbonate  .    6750  kilo-   ,.f  a  ."•  |K-r  cent. 
solution  of  mercuric  chloride  are  added,  and  the  mix' 
is  heated  on  the  water-bath  until  the  mercury  cholate  is 
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precipitated  and  the  supernatant  liquid  has  become 
clear ;  the  precipitate  is  then  filtered  off,  washed  with 
water,  and  dried.-  T.  F.  B. 

Collodion  ointment*  containing  medicaments;    Process  for 

preparing  .      1'.    Ever."  Ger.    Pat.   225,736,   Feb.    1. 

1910. 

B  IMOGEN  KOTO  oint incuts  containing  collodion  and  suitalilc 
medicaments  an-  obtained  by  agitating  the  oollodion 
solution  in  which  the  medicament  is  dissolved,  with  a 
suitable  fat  or  mineral  grease,  until  a  product  of  the 
desired  consistency  is  obtained.  The  alcohol-ether 
mixture  should  consist  of  about  80  per  cent,  of  alcohol  and 
20  per  cent,  of  ether.  For  example,  28  gnus,  oi  nitro- 
cellulose and  140  grms.  of  salicylic  acid  arc  dissolved  in 
1000  grms.  of  ether-alcohol,  and  400  grms.  of  vaseline  are 
incorporated  with  the  solution. — T.  F.  B. 

Vegetable  juice*  containing  resins  ;  Process  for  the  prepara- 
tion of  active  solutions  of in  ■  from  irritant  substances. 

K.  Sehreiber.  tier.  Tat.  226,354,  Dec.  10, 1908. 
The  resinous  juice  (balsams,  empyreumatic  turpentine 
oil,  juniper  oil,  etc.)  is  dissolved  in  alcohol  or  other  suitable 
solvent  and  the  solution  treated  with  water.  The  resinous 
and  other  substances  which  separate,  are  removed  by 
filtration  or  otherwise.  It  is  stated  that  the  solutions  thus 
obtained  possess  the  valuable  therapeutic  qualities  of  the 
original  substances,  whilst  not  producing  any  injurious 
effects,  and  are  suitable  for  both  internal  and  external  use 

— A.  S. 

Hypnotic*  ;    Process  for  the   preparation   of  .     C.   F. 

Boehringer  und  Sohne.  Ger.  Pat.  226,454,  Aug.  27. 
1908. 

<  Glycerol  mono-  or  di-alkyl  ethers  are  converted  into  tri- 
alkyl  ethers  by  the  usual  methods,  at  least  one  of  the  new 
alkyl  groups  introduced  being  different  to  the  alky!  group 
or  groups  already  present.  Whilst  the  trt-ethyl  ether  of 
glycerol  exerts  no  hypnotic  action,  the  alkyl  ethers  in  which 
at  least  two  of  the  alkyl  groups  arc  different  are  surprisingly 
active  in  this  respect. — A.  S. 

Tetramethylene-diamine ;     Manufacture    of    .     P.    A. 

.Newton,  London.  From  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elbcrfeld,  Germany.  Eng.  Pat.  8099,  April  4. 
1910. 

.See  Fr.  Pat.  414,461  of  1910  ;  this  J.,  1910,  1227.— T.  F.  B. 

•hntment-base* ;     Process    of    making    artificial    .     S. 

Knopf,  Vienna.      U.S.  Pat.  971,681,  Oct.  4,  1910. 

See  Eng.  Pat.  17,523  of  1907  ;  this  J.,  1908,  693.— T.  F.  B. 
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Dyestuffs  ;   The  acceleration  of  the  bleaching-out  of by 

aromatic    compound*.     <i.    Kiimmell.     Z.    wiss.    Phot., 
1910,  9,  54—60.     Chem.  Zentr.,  1910,  2,  1184. 

In  order  to  obtain  some  indication  as  to  the  influence  of  the 
constitution  of  the  "  sensitiser "  on  the  sensitiveness 
to  light  of  fugitive  dyestuffs,  a  set  of  experiments  was  made 
with  Krythrosin.  Methylene  Blue,  and  Cyanine  on  the  one 
hand,  and  ancthol,  eugenol,  i«o-eugenol,  safrol,  iso-safrol, 
anisol,  and  vinylanisol  on  the  other  hand ;  a  specially 
prepared  chromate  paper  was  used  for  the  tests.  The 
influence  of  constitution  was  very  marked  ;  for  example, 
anethol  sensitises  Methylene  Blue  and  Erythrosin  strongly, 
but  has  no  effect  on  Cyanine,  whilst  sairol  and  Mo-sairol 
make  all  three  dyestuffs  faster  to  light.  In  general  the  effect 
•  if  the  sensitisers  decreases  with  increasing  molecular 
■  it.  The  bleaching-out  process  appears  always  to  be 
an  oxidising   process,  the  probably   acting  as 

oxvgen   carriers,    by    being   converted    into   peroxides. 

— T.  F.  B. 


Colloidal  silver  lying  and  toning  agent  in  photo- 

graphu.     A.   N'ougschwe'nder.     Z.  Chem.  Ind.   Kofloide. 
L910,  7.  211   -219. 

Y\  iik.n  silver  ferrocyanide  is  treated  with  stannous  chli 
solution  and  then  with  ammonia  solution,  a  dark  bro 
solution  is  obtained,  from  which  a  precipitate  of  colloidal 
silver  separate-  after  some  time.  This  reaction  ma, 
utilised  for  the  intensification  or  toning  of  photographic 
images,  the  silver  bein<j  first  converted  into  ferrocyanide 
by  treatment  with  an  alkali  ferricvanide.  The  inten- 
sification produced  is  greater  than  that  obtained  with 
mercury  and  ammonia,  but  less  than  when  uranium  i* 
used.  Dark  brown  tones  are  obtained  on  bromide  paper 
by  the  above  means  ;  they  can  be  converted  into  bright 
brown  and  red-brown  tones  by  subsequent  treatment 
with  dilute  hydrochloric  acid  or  ammonium  chloride  solu- 
tion. When  stannous  nitrate  and  sodium  carbonate  are 
used  in  place  of  stannous  chloride  and  ammonia,  the 
intensification  is  stronger,  but  still  somewhat  less  than  that 
produced  by  uranium.  Other  amorphous  silver  compounds 
(the  chloride  and  carbonate)  are  converted  into  colloidal 
silver  by  stannous  salts  and  alkalis  and  also  by  certain 
other  reducing  agents,  but  the  ferrocyanide  process  appears 
to  be  the  only  one  which  can   be  used  in  photography.' 

— T.  F.  B. 

Photograph  ir  silver  images  :    Fixation  of  gold  and  pUdil 

on .     R.  Namias.     Internat.  Cong.  Phot.,  Brussels, 

1910.     Through    Bull    Soc.    Franc.  "Phot.,     1910,    1, 
311—312. 

In  order  to  determine  the  amounts  of  gold  and  platinum 
taken  up  by  silver  images  during  toning,  the  prints  were 
treated  with  dilute  cupric  chloride  solution  and  then  with 
sodium  thiosulphate  to  eliminate  the  silver,  and  the 
residual  images  were  examined.  It  was  found  that, 
with  printing-out  papers,  the  quantity  of  gold  deposited  was 
generally  proportional  to  that  of  the  silver  in  the  print, 
but  was  very  small,  and  varied  according  to  the  nature  of 
the  emulsifier.  Toning  with  gold  after  fixation  gives  much 
deeper  images,  when  the  acid  toning  bath  containing 
thiocyanate  is  used.  In  the  case  of  platinum  toning,  the 
deposits  are  always  greater  than  with  gold,  and  are 
generally  proportional  to  the  amount  of  silver  present.  As 
regards  the  toning  of  bromide  and  chlorobromide  papers, 
gold  produces  very  heavy  deposits,  especially  with  the 
latter  paper,  but  platinum  gives  verv  feeble  deposits  in 
both  cases.— T.  F.  B. 

Patents. 

Colour  screen*  for  colour  photography  ;  Manufacture  of . 

R.  Ruth,  Charlottenburg,  Germany.     Eng.  Pat.  16,273, 
July  7,  1910.     Under  Int.  Cony.,  July  10,  1909. 

This  invention  relates  to  the  preparation  of  the  coloured 
particles  for  use  in  making  screens  for  colour  photography. 
A  suitable  coloured  solution  of  a  resin  or  a  colloid,  which 
will  easily  dry  or  solidify  in  air,  is  distributed  in  the  form 
of  minute  drops  in  a  chamber  heated  to  a  suitable  tem- 
perature ;  the  height  from  which  the  drops  fall  and  the 
temperature  are  so  adjusted  that  the  drops  solidify  in  the 
form  of  fine  powder  before  they  reach  the  bottom  of  the 
chamber.— T.  F.  B. 

Toning  agent  for  photographic  images  on  paper.     Gekawerke 
Offenbach  Dr.  G.  Krebs.     Ger.  Pat.   226,293,  April   11, 

I9HS. 
Pr-RE  black  tones  and  dear  whites  are  obtained  on  printing- 
out  papers  by  the  use  of  certain  complex  salts  of  palladium 
and  iridium,  such  as  pallado-  or  irido-oxalates ;  the 
oxalic  acid  radical  may  be  replaced  by  that  of  formic 
acid,  tartaric  acid,  citric  acid,  etc.  It  is  preferable  to  use 
thee  salts  ill  presence  of  an  alkali  chloride;  if  a  sufficient 
excess  of  this  be  added,  the  bath  serves  as  a  combined 
toning  and  fixing  bath.  It  is  not  necessary  to  isolate  the 
complex  salt  first  ;  it  is  more  easily  formed  in  making  Up 
tin-  bath  For  example,  for  separate  toning  and  fixing, 
the  bath  may  consist  of  :  —  1  grin,  of  potassium-palladium 
chloride,  4(1  grms.  of  oxalic  acid,  5  grms.  of  ammonium 
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chloride,  and   I   litre  nl   watei  .    foi  combined  toning  and 
■zing,  300  arms,  .'i  .imn nun  i  hlorideari  idoJ 

.">  grma.      T,  I'.  B. 

Colour  photography  :    Dtv  1  action  nj  ",      colour 

hi     — .     R.  Kiiimi.  Berlin.     Ens    Pal    26,011, 
S ■•■.    19,  IDOfl      Under  Int.  ('..in..  Nov,  20,  1908 

)  i    Pal    109,397  ol  1909  .   this  J.,  1910,  720.     T.  !■'.  B. 
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txphsivt* ;     I'ln    lemperutun     of    explosion    and    decom- 
position of .     H.  Ki-t    '/..  ges.  Schiess-  und  - 

stoffw.,  1910,  5.  37B     380,  399     102 

Thk  author  criticises  the  views  and  conclusions  o{  Poppen- 
berg and  Stephan  ithi-  J.,  1910,  1083),  and  considers 
it  is  inacourate  to  draw  conclusions  from  the  i. 
obtained  for  propellants,  as  to  the  results  ol  del  mation 
of  high  explosives,  The  Formation  ol  methane  i-  con- 
sidered i"  depend  greatly  on  the  pressure  and  temperature 
and  the  nature  of  the  catalyser  present,  such  as  the  walls  ol 
the  explosion  vessel.  Poppenberg  and  Stephan  consider 
tint  the  Formation  of  methane  is  comparatively  slow, 
even  lit  high  temperatures  and,  in  any  case,  in    slower 

tli, hi  the  formation  of  carbon  i toxide  and  water.     The 

author  considers  that    the   high   pressure   which    iccom 
panic-  the  decomposition  ol  explosives  causes  reactions, 
which   are   normally  slow,  to    take    place    with    extreme 
rapidity.     He  does  not  agree  w ith  Poppenberg  and  Stephan 
is  Co  the  effect  produced  by  the  addition  of  sodium  car- 
bonate, as,  from  the  results  of  his  own  experiments,  in 
which  he  used  up  to  5  per  cent,  of  sodium  carbon; 
no  material  decrease  in  the  calories  developed  was  shown. 
The  higher  bursting  effect  of  picric  acid  compared  with 
trinitrotoluene    is   explained   "ii   the   basis  of   its   high  I 
speed  of  detonation  (7100  mc  tics  per  second  against    1.700 
metres  per  second)  and  its  higher  density  (1-65  ascompa 
with    l-.">7).     The   author   differs   from    Poppenberg   and 
Stephan  as  regards  secondary  reactions  taking  place     1 
may  be  of  importance  from  the  ballistics  point  of  view 
as  heat   may   be  evolved  during  the  dccie  jure 

and  thus  retard  the  rate  of  cooling.  It  is  considered  that 
temperature  and  pressure  influence  the  molecular  attraction 
in  th"  same  direction,  that  small  changes  of  the  co-volume 
are  of  great  importance,  and  that  this  depend  \\  low 
temperatures  upon  the  qualitative  nature  of  the  gas. 
Mention  is  also  made  of  the  difference  between  the  balli 
and  chemical  energy  of  an  explosive,  and  thai  the  denser 
a  high  explosive  i-  the  quicker  the  maximum  pressure  is 
reached,  but  that  the  reverse  is  the  case  with  propellants 

— G.  \V.  MoD 


Explosion  ;       Circumstances    attending    an  -     which 

occurred  in  thi    mixing  shed  of  tin    ammunition 
of  the    Birmingham    Metal   and    Munition*    Company, 
Limited,   al   Streetly,    mar   Birmingham,   in   thi    • 

•fiord,  on  the  5th  August,  1910.     Major  H.  Coning- 
ham.  H.M.  Inspector  ol  Explosives.     [Cd. 

I'iikkk  were  two  explosions,  the  second  being  caused  by 
project..!   debris,     due   man    was   killed   and   one   injured 
by  the  explosions.     The   firs!   explosion  occurred  in  the 
mixing   house,   and   an  opening  about    1  to  2  inches  deep 
and  about  21  feet   in  diameter  was  formed  at  the   1 
where  the  mixer  stood.     The  furthest  distance  i  '•    -  was 
projected    was    85    yards.     This    was   a    piece   of    timber 
9  inches  by  4  inches  by  ii  feel  long,  which  weighed  about 
(55  lb.     About   10  lb.  of  fulminate  explosive  and  3  lb.  of 
potassium  chlorate  were  in  the  building  at  the  time  of  the 
explosion.    The  method  of  workempli  yed  was  as  follow  9 : 
Fulminate  of  mercury   was  brought   into   the   building  in 
sateen  bags  and  placed  on  the  table.       on  the  floor  under 
it.     Some  24  ounces  of  fulminate  wen   weighed  03 
of  a  counterpoised  balance,   no  ljose  weights  being  us 
The  fulminate  was  put  into  a  soft  leather  bag  and  0  ounces 


.nun  ohlorate  placed  on  thi    top  ol  II      The  bag 
containing  the  composition  «  one  ol  the  mixera 

behind  a  *  rough!  1  I  h itenl 

iptiod  into  a  "  j.  of  soft 

oh!    ii„i  mdia  rubbei    balls   lying   loose    in    il 
lib  1  he  mixej  the  b  itated  bj  u 

ot  a  system  ol  It  ■•>  <    and  io|»-s  from  ■  inotoi  whii  h 
outside  the  building.     When  mixing   ws    completed  thi 
contents   won    automatically    emptied    into   wash-leathei 
bags,  and  tie    opemtoi   entered  the  mixi  .*.  nl 

I  ile   wash 
teathet   bags  and  placed  them  ilid  leathei 

Stted  with  a  handli  Ii  atht  1  lid.     1  hi 

then  phy  1  d  in  .1  oage  ol  an  ovt  rht  ad  tran  port  1   which 
oarried    il    to    :  id    building.      Majoi    Coningham 

to  tl ip  la  ion  t li.it  the  uoi kman  was  in  1  hi 

of  removing  the  olid  leathei  ban  to  the  cage,  when  hi 
slipped,  or  in  some  way  a<  <  id/  nl  dlj  knot  ked  thi 
against  the  Inside  ol  the  shield  with  sofficienl  Forci  to 
explode  its  contents.  In  view  of  the  effects  of  the 
explosion  he  considered  thai  on  n  era  inn.'  this  parti  ulai 
building  it   should    i„    mounded  01   otherwise  effectively 

<  tn-d,   and   the  building,   especially   the    f,   should 

In    ,,t  ,wn  lighter  construction  than  it   was  prioi   to  thi 
explosion.     He  1  its  thai  thi    iwitch  Foi  starting 

the  motor  and  tie    actuating  lever  should  not   l»-  in  the 

1  house,  but  in  another  building  some  distal 
The  second   explosion   oeourred   in   a    building  26   j 
away,    and    was    undoubtedly    due    to    projected    dii 
The  total  amount  of  explosive  involved  was  about  4}  lb. 
and  was  oontamed  chiefly  in  detonator  capsules, 

1.    w    Hi  1 1 

Explosion  "i  fireworks,    I  ,■  an  

wli  \hay  Park,  /.■■■/•.  in  tht  County 

of  York,  on  th  216th  June,  1910.     Major  A   Oooper-K 
II  \l    t  lip  1  Fnspeotor  of  Explosi  5381.  ] 

By  thi..  explosion,  during  a  tin-work-  display,  three 
people  were  killed  and  seven  injured.  On  tiring  an 
s  null  "shell"  from  a  cast  steel  mortar  weighing  1  Owt., 
and  with  walls  about  I  inch  thick,  it  detonated  violently 
in  the  mortar,  burst  it,  and  scattered  heavy  fragmi 
to  all  parte  ol  the  ground.  The  shell  was  made  of  two 
hemispheres  of  paper  all  ,ut  J  in  !i  thick,  butted  together 
The  oase  was  tilled  with  about  hum  -mall 
coloured  "-tar-"  or  cylinders  about  J  inch  diameter. 
These  -tar-  contained  combustible  bodies,  potassium 
chlorate.  Baits  of  barium  and  potassium,  and  arsenic 
sulphide  They  wen  coated  with  shellac,  and,  in  order  to 
burst  the  shell  in  theair,  a  small  quantity  ol  a  composition 
consisting  of  a  mixture  of  mealed  gunpowder  t2  ps 
sulphur  11  part),  and  potassium  nitrate  il  |>art)  was 
poured  into  the  shell.  The  **  propelling  "  charge  eon- 
I   of    10  ounce-  of   tine   main    powder.       Major  CoopST- 

ki  \    considers  that    the  detonation  ol   the  shell   in   the 
mortar  was   primarily  due   to   ultra-sensitiveness  of   the 
contents  ol  the  shell,  combined  with  an  excessive  propelling 
charge.     If  an  inferior  quality  of  shellac  is  need, the  it 
are  very  liable  to  crumble  and  form  tine  d  1  hell 

WM  only  alvuit  two-thirds  full,  and  this  condition  would 
tend    ■  ition   of  dust    on    handling,    which   would 

largely  increase  the   ri  nation  and  shook  due  to 

the  di  itar.     In  large  shells  ohloi 

stars  aie  usually  diluted  with  lampblack  or  -imilar  material 
and  enclosed   in  cardboard  oases,     I   ite   should   be  taken 
that  the  shell  is  quite  full  so  as  to  proven!  internal  m 
meat,  and,  tit  the  same  tune,  support  the  head  ami  be 
and  prevent  either  collapsing  on  discharge.     In  s  -hell. 
similar  to  that  which  dent,  Messrs.  Dupre 

found  lmi  grms.  of  a  tine  powder  consisting  of 

1 .  per  cent.  |,  sulphui     J4  pes 
.    and    potassium   chlorate  Major 

Cooper- Key  considers  that  it  would  require  a  very  liberal 
interpretation  of  the  provisions  of  the  1  >rd>  r  in  Count  il  to 
maintain   that   this  did   not  len 

though  unintentional,   breach  of  the   law.     To   prevent 
-  1  -imilar  nature  the  following  recommendations 
are  made        1    >>ils  intimony  and  copper 

should  not  be  used  in  the  composition  of  chlorate  stars. 
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-     When  chlorate  stars  an-  used  in  shells  above  5  inches 

in  diameter,  they  should  invariably  be  of  the  kind  known 

No  "'  pumped  "  or  '  trabio  "  stars  should 

be  employed.     (3t  In  shells  of  8  inches  diameter  or  more, 

chlorate  stars  should  never  be  used  alone  :     they  should 

always  be  mixed  with  small  fireworks  protected  by  paper 

a,  or  with  lampblack  or  similar  material.     i4)  Shells 

should   be  completely   filled.     (6)  Care   should   be  taken 

tha  the  binding  agent    used  for  ohlorate  stars,  whether 

shellac,  starch,  or  gum.  is  perfectly  Boluble  in  the  solvent 

employed,  in  order  that  the  stars  should  be  hard  and  not 

crumble    and    form    dust    during    handling    and    transit. 

I'h^  mortars  should  be  of  mild  steel,  of  a  sufficient 

itfth     to     withstand    the     explosion     01     the     lifting 

charge,    with   an   ample   working   margin,   and   should    be 

"  pitted  "  before  use  to  M  great  a  depth  as  reasonably 

practicable.     (7)  An    exhibitor    should    decline    to    carry 

out  a  displav  unless  a  roped  enclosure  is  provided  for  the 

fireworks— i:.  W.  McD. 

Patents. 

Trinitrotoluene    mixture    for    explosives.     J.    *i.    Nathurst, 

Kingston.  N.Y.  U.S.  Pat.  971,211,  Sept.  27.  1910. 
Liquid  dmitrotolaene  is  agitated  with  concentrated 
sulphuric  and  nitric  acids,  the  temperature  being  kept 
below  90°  F.  ;  the  product  is  separated  from  the  acids, 
and  washed,  A  mixture  of  dinitrotoluene  and  trinitro- 
toluene is  thus  obtained,  of  a  brick  red  colour,  melting 
below  50=  F.,  and  of  a  sp.  gr.  1-50  at  60°  F.  It  is  non- 
volatile and  "  substantially  "  odourless,  and  is  intended 
for  use  in  high  explosives. — T.  F.  B. 

Smokeless  powders;    Manufacture  of  .     C.   Claessen. 

Fr.  Pat.  415,737,  May  9,   1910. 

•See  Eng.  Pat.  11,365  of  1910  ;  this  J.,  1910,  1084.—  T.F.B. 


XXIII.— ANALYTICAL  PROCESSES. 

6-Sulpho-pnaphtholazom-hydroxybenzoic  acid.  A  new 
indicator  for  alkalimetry.  R.  Mellet.  Chem.-Zeit.  1910, 
34,   1073—1074. 

The  sodium  salt  of  this  acid  forms  a  deep  purple  solution 
in  water,  whilst  the  solution  of  the  acid  itself  is  bright  red. 
The  change  in  colour  in  a  1  per  cent,  solution  is  exceedingly 
sharp  :  so  much  so  that  the  substance  can  be  used  as  an 
indicator  with  A*/100  solutions  of  acid  and  alkali.  It  is 
more  delicate  than  any  other  indicator  except  phenol- 
phthalein,  for  which  it  can  be  substituted,  giving  exactly 
the  same  results.  Titrations  can  be  made  with  it  in  either 
direction,  and  give  the  same  results,  if  the  change  of  colour 
be  always  pushed  to  its  completion. — J.  T.  D. 

Permanganate  titrations  ;    Source  of  error  in  .     W.  C. 

Bray.     J.  Amer.  Chem.  Soc,  1910,  32,  1204—1207. 

The  author  gives  the  details  of  experiments  which  show 
the  possibility  of  error  in  titrating  oxalic  acid  with  per- 
manganate probably  owing  to  the  comparative  slowness 
of  the  final  stage  in  which  the  manganese  is  reduced  from 
the  trivalent  to  the  bivalent  state.  The  error  is  com- 
paratively small  but  becomes  of  considerable  importance 
where  an  accuracy  of  0-1  per  cent,  is  desired.  In  the  case 
of  the  oxalate  titration  a  careful  study  of  the  magnitude 
of  the  error  shows  the  importance  of  avoiding  low  tem-  I 
pcraturcs,  high  acid  concentrations  and  large  volumes. 

W.  H.  P. 

Ammonia;  Determination  of by  the  official  [American]  \ 

magnesium  oxide  method.     T.   C.  Trescot.     U.S.  Dept. 
of  Agric,  Bull.  No.  132,  1910,  20. 

In  the  determination  of  ammonia  by  distillation  with 
magnesium  oxide,  the  distillate  being  received  in  an  excess 
of  standard  acid,  there  is  frequently  some  difficulty  in 
detecting  the  end-point  of  the  titration  when  cochineal  is 
ueed  as  the  indicator  ;  this  is  due  to  the  presence  of  carbon 
dioxide  liberated  from  the  magnesium  carbonate  which  is 


nearly  always  present  in  magnesium  oxide.  The  difficulty 
may  be  overcome  by  igniting  the  magnesium  oxide 
immediately  before  using,  or  by  substituting  Congo-red 
for  the  cochineal.  A  second,  and  more  serious,  difficulty 
found  in  using  the  method  arises  from  the  fact  that  many 
substances,  such  as  cottonseed  meal,  meat,  eggs,  and  wheat, 
continue  to  yield  small  quantities  of  ammonia  as  long  as 
the  distillation  is  continued,  provided  that  fresh  quantities 
of  water  are  added  from  time  to  time;  in  some  cases,  a 
second  distillation  with  a  fresh  quantity  of  water  will 
\  ield  as  much  ammonia  as  the  first  distillation.  It  is 
evident  that  all  the  ammonia  existing  as  free  ammonia  or 
ammonium  compounds  would  be  obtained  in  the  first 
distillation  and  that  the  quantities  obtained  subsequently 
are  derived  from  the  decomposition  of  other  nitrogen 
compounds.  In  analyses  of  fertilisers  these  differences 
have  little,  if  any,  significance,  but  with  other  materials, 
notably  in  physiological  work,  they  are  of  considerable 
importance. — W.  P.  S. 

Copper  ;    Conditions  affecting  the  electrolytic  determination 

of .     W.    C.    Blasdale   and    W.    Cruess.     J.    Amer. 

('hem.  Soc,  1910,  32,  1264—1277. 

With  a  view  to  overcoming  the  difficulties  offered  by  the 
electrolytic  determination  of  copper  in  ores,  etc.,  the 
authors  have  investigated  separately  the  influence  of  the 
following  factors  on  the  rate  of  deposition  and  nature  of 
the  deposit.  (I).  Form  of  electrodes.  A  gauze  cathode 
of  comparatively  fine  mesh,  and  a  eyhndrically  coiled 
spiral  of  platinum  wire  as  anode  are  most  efficient  and 
economical.  This  stationary  arrangement  promotes  most 
completely  the  agitation  of  the  electrolyte  by  gas  evolution. 
(II).  Variation  in  amperage. — The  available  area  of  the 
cathode  gauze  being  93  sq.  cm.,  a  current  of  0-75  amp.  is 
chosen  as  the  best  practical  value.  (III).  Variation  in 
concentration. — The  greater  the  concentration  the  more 
rapidly  is  the  deposition  made,  and  with  2  grms.  of  copper 
in  70 — 140  c.c.  it  is  accomplished  satisfactorily  within  an 
hour.  (IV).  Amount  and  nature  of  acid  present. — If  the 
temperature  is  kept  below  30°  C,  as  much  as  4  c.c.  of 
nitric  or  of  sulphuric  acid  in  140  c.c.  of  electrolyte  has 
little  effect.  Larger  amounts  would  affect  the  nature  of 
the  deposit  or  tend  to  dissolve  it.  (V).  Effect  of  iron 
salts. — This  depends  largely  on  the  presence  or  absence  of 
nitrates.  Ferrous  sulphate  has  little  offect,  while  ferric 
sulphate  causes  a  delay  in  deposition  owing  to  its  reduction. 
In  the  presence  of  much  iron  and  much  nitrate  ion, 
especially  the  latter,  the  copper  deposits  normally  up  to  a 
certain  point,  and  then  rapidly  redissolves.  This  is  generally 
accompanied  by  the  darkening  of  the  solution  and  is 
attributed  to  nitrous  acid.  This  could  be  destroyed  by 
the  use  of  urea,  but  the  deposition  is  retarded,  and  it  is 
therefore  better  to  avoid  nitric  acid  when  much  iron  is 
present.  (VI).  Effect  of  arsenic. — Arsenic  if  present 
deposits  in  traces  with  the  copper  and  in  larger  quantities 
after  the  copper  has  been  precipitated.  Its  deposition  is 
prevented  by  sufficient  nitric  acid,  or  it  can  be  removed 
by  dissolving  the  copper  in  nitric  acid  and  reprecipitating. 
(VII).  Zinc  and  aluminium  have  little  disturbing  effect, 
but  lead,  if  present,  is  deposited  as  sulphate  in  a  sulphuric 
acid  electrolyte.  It  is  better  to  remove  it  completely 
before  electrolysis.  From  these  results  it  is  suggested 
that  the  solution  from  a  1  grm.-sample  of  pyritiferous  ore 
may  be  electrolysed  with  0-75  amp.  in  about  90  mins.,  if 
the  volume  is  not  more  than  100  c.c,  containing  not  more 
than  5  c.c  of  sulphuric  acid  and  no  nitric  acid  or  arsenic. 
If  arsenic  is  present  in  quantity,  a  reprecipitation  will  be 
necessary,  but  if  it  is  only  in  traces,  a  little  nitric  acid  and 
urea  will  enable  the  copper  to  be  separated  in  one  electro- 
lysis.—W.  H.  P. 

Copper,  silver,  cadmium,  and  bismuth  ;  Rapid  determination 

of with    mercury    cathode    and    stationary    anode. 

R.  C.  Benner.     J.  Amer.  Chem.  Soc,  1910,  32,  1231— 
1237. 

When  the  mercury  cathode  is  used  in  electrolysis,  the  gas 
evolution  stirs  the  liquid  so  considerably  that  the  rotating 
anode  may  be  dispensed  with.  The  apparatus  is  thus 
greatly    simplified,    and    the    speed    of    deposition    and 


Vol.  XXIX..  So.  SI.) 


I  i:  VDE  aBPORI 


1278 


accuracy  of  results  are  not  appreciably  diminished  It  ia 

ai  \   t.>  i!  ie  high  .  mi.  nil 

dm.)  and   fairly   lull  oli  ctrodes   (t<i  ■•  tig), 
while  tlir  anode  must  always  l»-  oxaminod  for,    ind 

from   any   globules   ol    mercury    which    maj    havi  been 
■allied  to  it.     \\ .  n    p 

Tin.     Petirmination  of in  the  presenci    of  antimony. 

•  i.    \.  Ssnchet.     Hull.  Soo.  Cbim.,  1910,  7.  890     B94. 

I\  a  solution  containing  onlj  stannous  and  antimonious 
chlorides,  the  former  may  \»-  titrated  directly  with  a 
standardised  solution  of  feme  ehloride.  When  the  two 
metal*  have  been  separated  a  -  their  sulphides  in  the  usual 
Muilysis.  the  follow  ing  procedure  may  !«•  adopted 
for  the  determination  of  the  tin  by  titration  :  The  mi 
sulphides  are  dissolved  by  boilim;  with  eoncentrated 
hydrochloric  acid,  small  quantities  of  potassium  chloi 
being  added  from  time  to  time,  and  the  solution  is  then 
diluted  and  filtered  to  remove  a  few  particles  ol  sulphur 
which  usually  remain  undissolved.  The  filtrate  is  nejtf 
heated  to  boiling  and  fragments  of  aluminium  are  added  ; 
the  Stannic  chloride  h  thus  reduced  to  stannous  ehloride, 
whilst  the  antimony  is  precipitated  in  the  metallic  state. 
After  filtering  ofi  the  antimony,  the  stannous  ehloride  in 
the  filtrate  is  titrated  with  the  standardised  solution  of 
ferrie  ehloride.  The  antimony  may  be  converted  into  its 
ndphide  or  oxide  and  weighed  as  such.— W.  P.  S. 

Determination    of    molybdenum     in    calcium     molybdate. 
Trantmann.  See  VII. 

Apparatus  /or  determining  carbon,  art  "  '« 

Won  and  tied.     Preuss.     Sei  X.. 

Determining  aluminium  and  chromium  in  ferro-vanad 
Trautmann.    Set    X. 

Behaviour  of  iron   with  solutions  of  stannous  salt".     Thiel 
and  Keller.     8tt    £. 

Determining  tin  in  white-metals  by  electrolysis.   Schflrmann. 
See  X. 

Analysis  of  tin-antimony  alloys.     McCay.     So  X. 

Determination  nj  cocnanui     il  in  admixture   icith  butter-fat. 
Cassal  and  Ccrrans.      See  XII. 

Fat  let.rmination  hi/ the  Kumctgawa-Sutu  method.   Shimidzu. 
v      XII. 

Determining  acids  in  tanning  liquors.     Grasser.     Set  XV. 

Determining  the  nitrifying  and  ammonifying  powers  of 
Stevens  and  Withers.     See  XVI. 

ijniform  analytical  control  nj  ran-  sugar  factories.     Si  i  XVII. 

Method*  nl  sampling,  analysis,  and  calculation   for  »•■    in 
Russian  beet  sugar  factories.   See  X\  II. 

■  lion   nj   methyl  alcohol   in   ethyl  alcohol.     Engelhardt 
and  Jones.     8«  XVIII. 

/)• '.  mining  starch  in  cocoa  products.     Dubois.     Si  l  XIXa. 

Hamburg  test  lor  pHlresribility  [of  setmgt  effluents'].     Guth. 
Sei   XIXb. 

Volatility  of  cesium.      I'ullei       Si i   XX. 

Distinction  id  vanilla  extract  from  it-  imitations.     Winton 
and    Lott.      See    XX. 

Capsaicin,    th.     pungent    prineiph    •       apt 

detection  of  capsicum.     Nelson      See  XX. 


s,on.  ,'  '"''  allied 

I,.,..        I   vin       Sei    \  X 

'..  yanhydrin     Rosenthal)  r.    Sei    X  X. 
Dafi , ...  try  in  yalt  nical       <  Ir8t<  r.     s,.   X  X. 

Pi  n 

Physical  011.1  /o,  eh.  moot  apparatus  fee  "'• 

"oli '"J  high 
temperatures,    rpecially   applicabli    <■>   thermomttm       < 
Sieberl    and    V    Kflht 
28,380,   Dei     1.   1909 

i    >    110,023  of  L909  ;  this  J.,  1910,  844     T.F.B. 

Colours;    Apparatus  for  estimating  tlu    int  — ■ 

J.    W.    Lovibond.     Fr.    Pat    U5,624,    Ma>     1.    1910. 
Under  Int.  Conv.,  Oct.  L6,  1909. 
Et     Pal   23,746 of  1909;  tin-. I..  1910,662.  -T,  !■'.  B. 

Apparatus  for  indicating  and  recording  tlu    /.ircentage  of 
cidi   in  combustion  gases.     Eng.   Pat.  23,846. 
See  II  \. 
Testing  or  analysing  lubricating  oils  or  tin  like.     Eng.  Pat. 
21,661.     Sen    XII. 


Austria. 


Trade  Report. 

Report  of  Industrial  Inspectors  for  V.Wi.  Z. 
angew.  Chem.,  1910,  23,  I'i35— 1936. 
i:i.n:i:i:\,  ■  ia  made  in  the  report  to  the  prohibition  of 
the  use  of  white  or  yellow  phosphorus  in  the  preparation 
of  mat,!,.-,  etc. ;  the  reetriotion  of  the  importation  and 
sale  of  colours,  cements,  etc,  containing  lead  :  the  mono- 
polisation of  the  match  industry  and  of  the  storage  and 
transport  of  petroleum  :  the  use  of  acetylene  generators  for 
autogenous  welding  (compare  tin-  J.,  1909,  7S6) ;  and 
the  Bafetj  regulationa  for  electrical  high-tension  current 
installations  (compare  tin-  J.,   1910,  ''77).     In  the 

red  bj  the  report  27,632  visits  were  made  to  25,704 
works,    in'  which    (><>8,94n    men.    lN:,.h7.".    women,    10,676 
boys  and  24.414  girls  were  employed  ;  of  these  900  were 
chemical  works  employing  39,098  persons.     A  oonsidi  1 
number  of  new  works  were  erected  during  the  year.  viz.. 
blast  furnace  (1*.  cement  (3),  cement  wares  (5).  kaolin  (3), 
glass  (2),  accumulators  (2),  wood  imprecation  (2).  rubber 
1     lyloline  spinning  1 1 ).  Brushes  (6),  bleaching  and  dyi 
(3).  starch  1  1  1.  SUgai  (2),  distilleries  (2),  chemical  prod 
(6)   oxides  of  r.c  I  I,  wood  distillation  (1).  ga 

compi. I  gases  (1).  petroleum  refit  tacts 

resin  products  (1).  soap  (4).  Riue  (D.  and 
crude   petroleum   Btorage   13).     The   numl 
enlargement  and  reconstruction  of  fai  I  '""re  than 

twici  r-     The  provision  ,,f 

"gp,  itallations  in  factoriet  betargelj 

increi  ''  proved  verj   efficient   in  the 

notably   in   an   artificial   silk   works   in   the 
ntenau    district.     The    use    of    electrical    power   and 
preading.     Among  new-  methods 
of   working   are   mentioned   the   manufacture   of   steel   in 
electrio furnaces   U  coult-LindenberB; system);  briqucttinx 
ofironand  metal  cuttings  by  hydrauli  'ncal 

welding;    cutting   of   steel   plates    by   the   oxyhydi 
blast  farm  .  eb  .     During  the  year  then-  were  88.132  acci- 
dents, of  "Inch  661  ended  fatally  ;   in  the  chemical  « 
the  accidents  were  317.".  of  which   2o  were  fatal— A    8 

Chemical  industry  of  Italy  in  1900.     them.  Ind     I  •  I    16, 

1910,  tUs 
Tut-    chemical    industry    of    Italy    made    no   substantial 
progress  during  lme...  yet  suffered  1—  from  the  prevailing 
bad  conditions  than  othei   branches  of  industry.    There  is 
a  wide  field  for  the  in-'  illation  ol     li.-nucal  works  in  Italy. 
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Whilst  the  demand  for  acids,  sulphates,  and  artificial 
fertilisers  is  covered  by  the  home  production,  ami  in  the 
ease  oi  calcium  carbide,  sodium  sulphide,  ami  barium 
salts,  the  imported  products  meet  with  \  igorous  competition 
from  the  home-manufactured  substances,  the  demand  for 
salts  of  tin.  copper,  ami  nickel,  collodion,  bleaching  powder, 
chlorates,  and  parchlorates  is  met  almost  entirely  by 
foreign  products.  It  is  probable,  however,  thai  this  con- 
dition of  affairs  may  soon  be  altered  by  the  utilisation  ol 
some  of  the  large  supplies  of  water  power  available  in 
Italy  for  hydro-electric  installations.      A.  S. 


Books   Received. 

TllK  VAfoCRFliESSl'RES.  SPECIFIC  VOLUMES,  HEATS  of 
VAPORISATION.  AND  CRITICAL  CONSTANTS  OF  THIRTY 
I'URE  3UBSTAHCES.       By    SvDSEV    YnlNli.     D.Sc,   F.R.S. 

Scientific  proceedings  of  the  Roval  Dublin  Society, 
Vol.  xii  i N.s.i.  No.  31.  Williams  ami  Norgate,  14, 
Henrietta  Street.  London,  W.C.  Price  3s. 
s\  0  volume  of  70  pages,  describing  the  methods  employed 
and  the  results  obtained  in  determining  the  above  constants 
of  the  following  substances: — Normal  pentane.  hexane. 
heptane,  and  octane,  ieopentane,  di-isopropyl.  di-isobutyl, 
hexamethylene,  benzene,  rluorobenzene,  chlorobenzene, 
bromobenzene,  iodobenzene.  carbon  tetrachloride,  stannic 
chloride,  ether,  methyl,  ethyl  and  propyl  formates,  methyl-, 
ethyl-,  and  propyl  acetates,  methyl  and  ethyl  propionates, 
methyl  bntyrate  and  isobutyrate,  methyl,  ethyl,  and  propyl 
alcohols,  and  acetic  acid. 

G  "\ERNMENT      LABORATORIES.     JOHANNESBURG.       REPORT 

for  the  Year   1908-09.     Government  Printing  Office, 
Pretoria. 

i  ontaiss  16  f'cap.  pages  of  matter.  2039  chemical  tests 
were  carried  out  during  the  year,  including  690  water 
analyses,  389  of  milk,  150  of  wines,  and  103  of  medicines. 

A  Research  on  the  Pim.s  of  Australia  .  By  Richard 
T.  Baker  and  Henry  ( '•■  Smith.  Technological 
Museum  of  New  South  Wales.  Department  of  Public 
Instruction.  Published  by  Authority  of  the  Govern- 
ment of  the  State  of  New  South  Wales.  William 
Applegate  Gullick,  Government  printer.  Sydney.     1910. 

Quarto  volume,  containing  448  pages  of  subject-matter, 
4  additional  pages  (appendixes),  3  maps,  and  the  alphabeti- 
cal index  of  subjects  :  in  all,  459  pages.  The  work  opens  with 
a  statement  of  acknowledgments,  a  preface  by  the  authors, 
a  table  cf  contents,  and  an  introduction  by  the  Minister 
of  Public  Instruction,  J.  A.  Hogue.  The  work  has  a 
frontispiece,  and  is  illustrated  throughout  the  text  with 
400  fine  engravings  and  photolithography,  some  coloured. 
The  subject-matter  is  classified  as  follows  : — I.  Natural 
ObDEB  (  unifek.e.  with  summary  of  the  results  of  this 
research.  II.  QbnEBA;  A.  Callitris,  including  arrange- 
ment of  the  species;  giving  also  details  and  data 
as  to  the  leaf  oils:  timbers;  chemistry  of  the  oil 
of  the  timber  ;  («)  the  phenol  ;  (6)  the  occurrence  of 
guaiol.  Data  are  also  given  as  to  tin-  tanning  value 
of  callitris  bark--,  and  concerning  the  Sandarac  resins  of 
the  callitris.  Then  follow  names  of  18  individual  species 
of  callitris.  B.  Actinostrobus ;  two  species.  C. 
Disci  ma  ;  one  species  [archeri).  D.  Microcachrys ;  one 
speciec  [tetragona).  K.  Athrotaxis  ;  three  species.  P. 
Aram-aria  :      three     -,.  I  I.    Agathi-  ;      two     species. 

H.  Dacrydium  :  one  speci  ni).     I.  Pherospha 

two  specii  -  .1.  PhylTocladus  :  one  species  [rhomboidn 
K.  Podocarpus :  five  species.  The  treatment  of  the 
preceding  genera,  lik"  that  of  I  he  callitris  group,  U  classified 
History:  Anatomy:  Sequence;  Chemistry;  and 
Bconomics,  with,  occasionally,  details  as  to  timber, 
leaves  and  bark  (tanning  value)  :  chemistry  of  latex  ; 
volatile  oil  :  free  acids  ;  gum  :  resin.  APPENDIX  A. 
refers  to  the  "  Systematic  value  of  the  chemical  products 
of  naturally  growing  plants  as  an  aid  to  their  botanical 


study."  Appendix  B.  Table  showing  distribution  of 
nines  in  New  Smith  Wales.  Appendix  C.  Names  of 
correspondents  who  assisted  in  collecting  data  for  the 
pine  survey  of  New  South  Wales.  Maps  ( 1 )  Of  Australia, 
-bowing  extreme  distances  from  which  material  obtained  ; 

(2)  Showing    pine    distribution    in    New    South    Wales; 

(3)  County   map  with  numbers  corresponding  to  table. 

E.  Merck's  Annual  Report  of  Recent  Advances 
is    Pharmaceutical   Chemistry   and  Therapeutics. 

1909.  Volume     XXIII.      E.     Merck.    Darmstadt    and 
London.     1910.     Price  Is.  0d. 

8VO.  volume,  containing  347  pages  of  subject  matter, 
with  bibliographical  index  :  alphabetical  index  of  authors, 
alphabetical  index  of  subjects,  and  alphabetical  index 
of  diseases,  symptoms,  and  indications  for  treatment. 
The  subject  matter  is  classified  as  follows  : — I.  Scrum 
therapy  and  baeterio-therapeutic  agents.  II.  Preparations 
and  drugs. 

Kapillaranalyse  beruhend  ait  Kapillaritats-  und 
Adsorptionsehsi  iifintnoen.  Auszugaus  Fr.  Goppels- 
roeder's  seit  1861  bis  1909  fiber  dieses  Gebiet  ersehienene 
Puhlikatiom  n.  Von  FriedrichGofpelsroeder.  Separ- 
atabdruck  aus  Dr.  Wolfgang  Ostwald's  Kolloid-Zeit- 
schrift  voni  Januarheft   1909  an   bis  und  mit  Aprilhcft 

1910.  Bd.     IV..    V.    und    VI.     Theodor    Steinkopff's 
Verlag.     Dresden.     1910. 

Large  8vo.  volume,  contains  162  pages  of  subject  matter, 
with  four  illustrations.  The  text  is  classified  as  follows  : — 
1.  Introduction,  with  index  of  author's  published  articles 
on  capillary  analysis  from  1861  to  1909.  II.  Experiments 
with  organic  dyestuffs.  III.  Capillary  experiments  with 
different  series  of  organic  bodies  other  than  dyestuffs. 
IV.  Capillary  experiments  with  different  series  of 
inorganic  bodies.  V.  Use  of  capillary  analysis  for  the 
investigation  of'  foodstuffs  and  the  like.  VI.  Employ- 
ment of  capillary  analysis  in  connection  with  physiological 
chemistry. 

Tests  for  Coal-tar  Clocks  in  Aniline  Lakes.  A 
review  of  the  coal-tar  colouring  matters  generally  used 
in  the  lake  industry  and  their  behaviour  with  distinct 
chemical  reagents.  By  George  Zerr.  Authorised 
English  edition  by  Dr.  Charles  Mater.  Chas.  Griffin 
and  Company,  Limited.  Exeter  Street.  Strand.  1910. 
Price  10s.  fid",  net. 

8vo.  volume,  containing  227  pages  of  subject  matter, 
and  an  alphabetical  index  of  subjects.  The  subject  matter 
is  classified  as  follows: — I.  (a)  Introductory  :  giving  the 
outlines  for  preparation  and  definition,  rationale,  etc. 
(b)  Reactions  of  aniline  lakes — yellow  and  brown, 
orange,  red.  violet,  blue,  green,  and  a  table  by  the  trans- 
lator, giving  a  clear  definition  as  to  dyestuff  :  carrier  : 
precipitating  agent  ;  shade  ;  solubility  ;  reactions, 
etc.  The  bulk  of  the  work  is  composed  of  tables, 
some  giving  the  reactions  of  lakes  with  hot  water,  alcohol, 
and  acetic  acid  :  others  classifying  the  precipitated 
coal-tar  colours,  as  I.,  those  soluble  in  hot  water,  alcohol, 
and  acetic  acid ;  II.,  those  soluble  in  hot  water  and 
alcohol,  but  insoluble  in  acetic  acid  :  III.,  those  soluble 
in  hot  water,  and  acetic  acid,  but  insoluble  in  alcohol  ; 
IV.,  those  soluble  in  hot  water,  but  insoluble  in  alcohol 
and  acetic  acid  ;  V..  those  soluble  in  alcohol  and  acetic 
acid,  but  insoluble  in  hot  water:  VI.,  those  soluble  in 
alcohol,  but  insoluble  in  hot  water  and  acetic  acid.  VII., 
those  soluble  in  acetic  acid,  but  insoluble  in  hot  water 
and  alcohol,  and  VIII.,  those  insoluble  in  all  three  reagents. 
Next  follow  tables  of  reactions  of  the  lakes  with  sulphuric 
acid  of  66'  Be.,  and  sodium  hydroxide  (12°  and  40°  Be). 
An  example  is  given  (pp.  212 — 213)  of  the  analysis  of  a 
lake  containing  only  one  dyestuff.  Details  follow  as  to  the 
preparation,  stocking,  and  application  of  standard  lakes. 
Table  XIV..  furnishes  the  reactions  of  the  coal-tar  colour 
lakes  with  a  tin  salt  solution.  Examples  are  next  given 
(pp.  222 — 226)  of  analysis  of  combined  coal-tar  colour 
lakes.  Table  XV.  illustrates  a  series  of  coal-tar  colour 
lakes  specially  fast  to  light. 
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NEW   HOOKS 


BCHl      l>  IPPELBREI  III  N IB     KOHl 

i:in  1. 1  \iis.      Von     Dr.     rim       Rich  ird      i 
[Abhandlungcn  der  doutachen   Bui         i       Uschaft   filr 
tvandtc     phvsikalischc    C'hcmic,     Ni     I  i     Wilhclm 
Knapp'a  Vcrlag.     Halle  a.  S.       1010.     Prioe   M    3.60. 

S\...  volume,  containing  71  pagos  of  subject 
ui. I  (went}  six  illustrations.  The  classification  of  the 
put  is  an  follows:  I.  Principles  of  measurement.  11. 
I  III.  Electrical.  IV  Vdjuatmenl  and  calibration. 
V.  'I'lir  measurements.  V.  Di  u  ion  of  the  result*. 
v*I. Theoretical  considerations.  VII.  Summary.  VII.  Biblio- 
graphic index.     IX.  Tables. 

Ki.  km  in  r  \  k  ^    Course    ..\     P Testing        Bj     B      V 

Bcrrell,     Lecturer  on    Pood   and    its   Adulteration  . 
Central    School    of    Commerce,    Leeds,    etc.     Bailliere, 

Tin. lull  and  Cot,  s.   II etta  Street,  Covent   Garden, 

London.     1910.     Price   :.'-.   6d. 

Crown  8vo.  \  i  lume  containing  of  subjei  t  matt*  r, 

with  21  illustrations,  a  glossary  of  chemical  terms,  ami 
other  tables,  an. I  7  pages  of  microscopic  diagrams.  The 
I.  \t  deals  with  the  following  themes  :  I.  Adulteration 
in  the  early  19th  century.  II.  Proximate  composition 
of  foodstuffs.  III.  Testing  for  organic  matter  and  mineral 
Blatter.  IV.  Coffee  ami  chicon  points  ..I  ilill 
V.  Determination  i>f  tho  mineral  matter  or  ash  and  Bilioious 
matter  in  chicory,  coffee,  ami  tea.  \'l.  Sugar.  VII. 
Detection  of  cottonseed  nil  in  olive  nil.  lard,  or  lard  sub- 
bcKutee.  vill.  Examination  of  sausages  for  boric  preserva- 
tive compounds  ami  Btaroh  :  of  tinned  peas,  for  coppei  : 
of  jam  fur  salicylic  acid.  IX.  Determination  of  water 
in  butter,  margarine,  lard.  etc..  etc. 

Handbook  of  thi  Commercial  intelligence  Branch 
ok  tiik  Board  of  Trade.  Wyman  and  Sons,  Fetter 
Lane,   E.C.     Price  2d. 

The  Hoard  of  Trade  have  jusl  issued  a  new  edition  of  tin- 
Handbook  to  their  Commercial  Intelligence  Branch,  the 
first  edition  of  which  was  published  in  December",  1906 
The  Handbook  explains  the  object  for  which  the  i  -in 
menial  Intelligence  Branch  was  originally  formed,  and 
enumerates  under  general  headings,  the  subjects  on  which 
the  Branch  is  prepared,  to  supply  information  to  British 
manufacturers  and  traders.  Particulars  will  be  found 
in  it  of  the  sundry  samples  cm  view  at  the  Branch,  of 
manufactured  articles  and  raw  products  likely  to  be  of 
interest  to  British  manufacturers.  It  also  contains  lists 
of  the  principal  official  returns,  trade  directories,  etc., 
which  ma\  be  consulted  at  the  Branch:  and  lists  of  the 
British  Chambers  of  Commerce  established  in  Foreign 
Countries,   and   of   the   Colonial   Trade    Enquiry    Offices 

in  the  United  Kingdom.     The  Handl 1-  turthei  contains 

incut  as  t..  the  duties  of  the  Trade  Commit 
who  have  been  appointed  by  the  Board  of  Trade  in  Canada. 
Australia.  New  Zealand,  and  the  Onion  of  South  Africa. 
and  a  list  of  the  local  Trade  Correspondents  in  British 
Colonies,  together  with  information  as  to  the  work  oi  His 
.Majesty's  Commercial  Attaches  and  Consular  Officers 
and  their  relation  to  the  Branch. 


New  Books. 

Adrtstibuch  der  Kmaillierwerke  u.  F.mailschildcrfabriken 
in  Deutschland  u.  Oesterreich-TJngarn.  '2.  Aufl.-  Aug. 
1010.  Hrso.  v.  der  Red.  des  Sprechsaal  in  Coburg.  (Ill, 
llii  S.)  kl.  s  .     Coburg,  Muller  &  Schmidt.     Cloth  M.  3. 

Adrtssbuch    der    Kcram-  Industrie,    enth.    die    Fahnkcn 
f.  POrxellan,  Steingut,  Fayence.Majolika,  Kunst-terrak 
Si.lerolith.  Terralith,  Kunst-  u.   Feinsteinzeug,  Qefassi    t 
die  chem.   Industrie  u.  den  Wlrtechaftsgebrauch,  Kanali- 
sations-  u.  Wasaerleitungsartikel,  KJinkerwaren,  Oefen  u. 
Kachelwaren.  Topferei-ErzeugniBBe.  Tonpfeifen,  feuerl 
Erxeugnisse,   ordinare    Schamottewaren,    Banterrakotten, 
son  ie  die  Porzellanmalereien  in  Deutschland  u.  Oesterreich 
I'ngarn   m.    Angabe  der   Fabrikmarken.     11.   Aull.     Mai 
1910.     Hrsg.   v.  der   Red.   des  S|       hsaal.     (IV,  801     - 
8°.     Coburg,  Muller  &   Schmidt.     Cloth  M.  6.50 


/   .•■'.   •      ■  »...  /  ..:,        tl.  ; 

indlungen  aui  dem  Inttitul  von. 

i     Bd     \.  roffi  nth.  lit  mi  .1     1909     IS  .    I  :  ■  ibbil- 

dungen  u.    I  Tai.J,     Lex,   8       Leipzig,  Quelle  a    Mi 

1910.     (l.tu  M.    13 

Daddi,  G.  :  M  inu  de  pi  ei  linii  I..  Mr  ro- 

scopiii.  chimica,  fisica,  (isica-chi  Inica, 

ad  u    .  .1 idioi  e  dcgli  studenti.  Mflano,  U  II...  pli 

1910.     s    Hg.,  P    710  [  ::  tav,     Lire  20. 

Damtntr,  Dr.  ( ).  :  Chemisette  Tochnologii  dci  Neuzeit 
UnSBden.)]  ltd  (XV,  852  S  m  217  Abbildgn.)  Lej  - 
Stuttgart,  I'    Enke      1910.     M    .'7  .    hall  i  all  \l    i"' 

Erdinann,  Dr.  II.  :   Lehrbuch der anorganisohen  Chemie. 

5.  Aufl.  1 13     16.  Taus  i  \|ii  dem  Porti  di    \  i, 

319  Abbildgn.,  95  Tab  .  I  Rei  hentai.  u  7  farb  Tal 
(XXVIII.   SOT   B.)  gi     8       Braunschweig,    F.    Vieweg  & 

Sohn.      1910.      M.    16  :   Cloth   M  17. 

Handwork  iIhh-Ii  d.  ('hemic.  100  Lfg  Bn  chwg.  1910. 
Vieweg  ft   S.     M  2.40 

II in  /in  y  Arstu,  C. :     I  lici  ii  ins  i  ic   te-  nice  en    E 
Francis,    Ingles    \    Aleman.     Contiene   termini 

teenicos  empleados  en   Is  iencia lustris  mi 

general,  terminoa  mil i tares  y  mud.-  i  Bd  XV, 
750  sis       Madrid,    \.  Romo.     1910.     Cloth  M.  10. 

Jahrbueh    da    Chemie.     Bericht    3b.    die    wiehl 
Porta  hritte  der  reinen  u.  angewandton  Chemie.     Ili-i;.  v. 
Rich.    Meyer.     19.    Jahrg     1909      (XU,   608   6      p     ■ 
Braunschweig,  F    Vieweg  4  Sohn.     1910.     M.  18;   cloth 
M.   in  :    Half-calf  M.  20. 

Jahrtsberichi  der  Chemie.  1906-08  9  12.  Heft. 
Bmschwg.     Vieweg  ft   s      1910.     Each  Heft.  M   12. 

Jahretherichl  fib.   die    Fortsehritte  der  chemie  u.    ver. 

wandter    Telle    allderel     \V|.-.  n  ■■  h:i '  t .  Ii  I 

f. die  Hcrichte  von  1897  1904.  I  Tl.  Autoren-RegiBter, 
hrsg  v.  E  Fromm.  (847  S.)  gt  B  ,  Braunsohweig,  F 
Vieweg  &   Sohn.     1910.     M  50 

Juptner,  Prof.  H.  v. :  Das  chemische  Qlekthgewichl  anl 
Grand  mechanischer  VorsteHnngen.  (V,  :>>i7  8.  m.  80 
Via.)  gr.  B°.  Leipzig,  B.  G.  Teubner.  1910.  M.  II  j 
Cloth  M.    12.60. 

A  -  rmann,  Dr.  S.  :  I ><  r  Portlandzement,  seine  Hydrat- 
bildung  ii.  (Constitution.  [Aus:  "  Kolloidchem  Bei- 
hefte.'i  (36  8.)  gr.  8°.  Dresden.  Th.  Steinkopff.  1910. 
M.    I 

Khmni.    Dr.    P.:     Handbuch   der    Papierkunde.     Zum 

Nachs. 'hlaL'en  ii   zum  Cnterricht  fib.  Verwendg.,  Herstellg., 

_    ii    Vertrieb  v.  Papier.  2.  erweit    Aufl.  (VIII,  400  8 

m.  130  Abbildgn.  u.  :t  farb.  Taf.)  Lex.  8  .     Leipzig,  Th. 

Grieben.     1910.     M.  9;    Cloth  M.    10.60. 

Koch's  europaisches  Tapeten-Adreasbuch.  1.  Tl.  :  Euro- 
he  Tapeten-Fabriken,  Linoleum-  u.  Linkrusta- 
Kabiikcn.  Tapeten-  u.  Linoleum-Fabriken  u  Importi 
v.  Nord-Amexika  u.  Kanada,  .'  Tl  .  En 
tenhandlgn,  (Embd. :  Tapeten-Fabriken  u.  -Handlgn. 
sowie  Linoleum-  u.  Lincruflta-Fabriken  \.  Deuteohland. 
ii  terreich-Ungarn,  Belgien,  Danemark,  Pinnlaod,  Prank- 

rcich    m.    M no.    GroBsbritannien    u     [rland,    Holland, 

It  ilicn.  Luxemburg,  Nbrwegen,  Portugal,  Ku-sUnd. 
Schweden,  Schweiz,  Spanien,  Vord-amcrika  10.  Aufl. 
(VIII,  320  S.)  kl.  8°.     Darmstadt,  Vi  L  Koch. 

191ft     Cloth  M.  ti. 

:    BfitteQungen  f.  Brennerei  u 
hefefabrikation.     Ncbst    Anh.  :     Adressbuch    der    I. 
anten  f.  das   Brennereigewerbe.       Xr.  :!7.   Septbr.   1910. 
:V2    s.    m.    Abbildgn.)    kl.    9       Saohsenhausen    (Mark. 
-     3elbetverlag.     50  Pf.. 

Lamb,  M.-C.  :   Teintur  ue  du  euir. 

I-     luction  par  L.   Meunier  et  J     1  202  fig., 

14  pi.  in-*.   Paris,  iciuthicr  Villars.      [910.     J<»  fr. 

Malcome*,  C.  Die  dentsohen  Fachschulen  f.  Text  il- 
industrie  in  Deutschland,  Oesterreich  u.  der  Schweit. 
Web-,  Spinnerei-,  Farberei-,  Strickerei-  u.  Wirkerschulcn 
usw.  Zusammenstellung  der  Lehrziele,  Aufnahmeoes 
stimmen..   Cnterrichtskosten   usw.   u-«     Mil   e.    B«itrag  : 
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DISSERTATIONS. 


[Nov.  16,  1910. 


liusterwebstubJ  u.  das  Deaaniereii  aui  demselberj  \. 
K.  Bittner.  7.  ram.  Autl.  (76  S.).  1910.  8vO.  Berlin, 
ii.  Dreyer     M.    I  - 

Mcmtoitim,  A.  :   Aloool  et  distillerie.  Production  i 

vmniation  de  l'alcool.  DtUisation  dea  sous-produits. 
Analyse.  Legislation,  ave«  112  tig.  (bibl.  des  Industries 
chimiques  de  1'  Em  >yolop6die  chimique),  prcf.  de  L.  Lindet, 
in-18,  Paris,   1910.     0.  Doin  et  fils.     5  fr. 

.1/  tpratt'a  Chemie.  4.  Aurl.  9.  Bd.  1.  Lfg.  Braunschweig. 
Vieweg  and  Sohn.     1910.     M.   1.20. 

Oppenht  inn  r.  Dr.  Carl :  Die  Fennente  u.  ibre  Wirkungen. 
3.  viillig  neubearb.  Anil.,  nebst  e.  Sonderkapitel  :  Physi- 
kalische  Cheniie  der  Fennente  u.  Fermentwirkgn.  v.  Prof. 
R.  O.  Herzog.  Allgemeiner  Tl.  (XV.  282  S.  gr.  8°.  Leipzig, 
P.  r.  W.  Vogel.     1910.     M.  10  :  Cloth  M.  11.25. 

Bibliographie.  zugleich  Xamen-register  (S.  497 — 

606.)  gr.  s        Ebd.      1910.     M.  4  :  Cloth  M.   5. 

Poschl,  Victor:  An  Introduction  to  the  Chemistry  of 
Colloids.  Translated  from  the  2nd  Enlarged  German  Ed 
Cr.  Svo,  pp.  122.     London.     1910.     C.  Griffin.    Net  3s.  6d. 

Presehtr,  Dr.  Joh.  :  u.  Vikt.  Rabs  :  Bakteriologisch- 
ihemisehes  Praktikum.  Die  wiehtigsten  bakteriolog. . 
kliniseh-chem.  u.  nahrungsmittelchem.  Untersuchungs- 
methoden  f.  Apothcker.  Chemiker.  Arzte  u.  Studierende. 
2.,  vollstandie  umgearb.  u.  erweit.  Aufl.  (VI,  314  S.  m. 
61  Abbildan.  4  [3  fail).  1  Taf.  u.  2  Tab.)  8°.  Wtirzburg, 
('.    Kabitzseh.      1910.     M.   6.60;    Cloth  M.   0.30. 

Rathkt's,  Alb. :  "  Bibliothek  f.  Zucker-Interessenten."  gr. 
8°.  Magdeburg,  A.  Rathke.  1.  Bd.  Verzeichnis  der 
Zuckerfabriken  u.  Raffinerien  Deutschlands  u.  des  Aus- 
landes.  Nebst  e.  Bezugsquellen-Verzeiehnis  v.  Bedarfs- 
artikeln  f.  Zuckerfabriken  u.  Geschafts-Empfehlungs- 
Anzeiger.  XXVII.  Jahrg.  Campagne  1910/1911.  (XXVII, 
432  .<).      1910.     Doth  M.  4. 

Repertoire  technologique  des  noms  dindustries  et  de 
professions,  francais,  anglais,  allemands,  avec  des  notices 
!  iptives  sommaires.  Suivi  de  trois  listes  alphabetiques 
des  noms  allemands,  anglais  et  francais  (Publication  du 
Ministere  du  Travail,  statistique  generale  de  la  France), 
;n-8°,  Paris.    1910.    Berger-Levraull  et  Cie.    Bound  30.  fr. 

Sburlati,  G.  :  Dei  combustibili  del  eomniereio  e  derivati 
principali  :  lezioni  di  merciologia,  pubblicatc  ad  uso  delle 
scuole  superiori  di  commercio  e  dei  commercianti.  Genova, 
1910.     165,  p,  255.     Lire  3.50. 

Seaman,  W.  H.  :  A  Manual  for  Assayers  and  Chemists. 
<".'r.  Hvo.     London.     1910.     Chapman  &  Hall.     Net  10s.  6d. 

Slrihhr,  Dr.  Arth  :  Einfiihrung  in  die  anorganische  Chemie. 
Hit  95  in  den  Text  gedr.  Abbildgn.  u  1  farb.  Spektraltaf. 
I XII.  508  S. )  gr.  8°.  Leipzig,  .1.  J.  Weber.  1910.  Cloth 
M.  12. 

Thompson,  A.  Beeby  :  Petroleum  mining  and  oilfield 
development  :  a  guide  to  the  exploration  of  petroleum 
lands,  and  a  study  of  the  engineering  problems  connected 
with  the  mining  of  petroleum,  including  statistical  data 
of  important  oil-fields  :  notes  on  the  origin  and  distribu- 
tion of  petroleum,  and  a  description  of  the  methods  of 
utilizing  oil  and  gas  fuels.  X.  Y..  Van  NoBtrand.  1910. 
jo     362  p.  pis.  fold,  tabs.,  diagrs.,  8°.     Net   s;,. 

Weyl:  Methoden  d.  organ.  Chemie.  12.  Lfg.  Lpzg.  1910. 
G.  Thieme.     M.  3. 

Wheeler,  H.  A.  :  Vitrified  paving  brick  ;  a  review  of 
present  practice  in  the  manufacture,  testing  and  uses  of 
vitrified  paving  brick.  [2nd  ed.]  Indianapolis,  T.  A. 
Randall  k  Co.      1910.     c.    121   p.  8°.    $2. 


Dodt,  ■).  :   1.   Elektrolytische  Reduktion  von  Thcophyllin 
und  Paraxanthin.     II.   Die  Aciditat  der  Desoxyxanthine. 

5  S.   m.   1  Taf.     s  . 

Deber    die    Einwirkung  von   Phenyl- 
auf     Kaffein.     Halle.      1910.     54     S. 


Wiirzburg.      1910. 

KtihUlr.nl,.  V..  : 
magnesiumbromid 
8°. 

Viinberg,    S.  :     Fine    zweite 
Bern.      1910.     32  S.     8°. 


•Dissertations. 

[Prices  vary,  ranging  from  two  to  three  shillings.] 

Ciutodu,  A  ■.   LJntereuchungen  Bber  Digtyceride.  Zurich. 
1909.     48  S.     8°. 

I),  agler,  (J.  :   Beitrage  zur  Oxoniumtheorie  der  Pyronine 

und  vcrwandter   Farbstoffe.     Basel.      1910.     55  S.     8°. 


Svnthese    des    I.uteolins. 


Oelsaureozonid    und    seine 
1910.     53  S.     8°. 

Kenntnis    des    Corycavins. 


Franck,    YV.  :     Deber   das 
Zereetzungsprodukte.     Kiel. 

Gaebel.    O  :     Beitrage    zui 
Bre&lau.     1910.     49  S.     8°. 

Gornaja.  S.  :  Ueber  Tetraathvlarsoninmjodid  und  seine 
pharmakologische  Wirkung.     Bern.      1909.     14  S.     8°. 

Qviowaky,  N  :  Zur  Theorie  des  Sohmelz-  und  Erstar- 
rungsprozesj.es  der  Eisen-Kohlenstoffleuierungen.  Aachen. 
1910.     18  S.  m.  67  Fig.     Gr.-8°. 

Hartmann,  A.  :  Zirkonemail.  Miinchen  (Techn- 
Hochsch.).     1910.     58  S.     8°. 

Hartiunnu.  W.  :  Katalytische  Wirkungen  kolloidaler 
Metalle  der  Platingruppe. '    Erlangen.     1910.     87  S.     8°. 

Horngacher.  E.  :  Essais  sur  l'electrolyse  du  Nitrate  de 
Potassium  en  solution  par  le  eourant  alternatif  et  continu. 
<!enf.      1910.     35  S.      8°. 

Kaatz,  Ii.  :  Ueber  die  elektrolytische  Zinnabscheidung 
aus  borflnorwasserstoSsaurer  Losung.  Berlin.  1910.  41 
S.  m.  1  Abb.     8°. 

Kober,  S.  :  Ueber  die  Bildung  des  i-Nikotins  aus  Dihy- 
drometanikotin  (N-Methyl-jS-pyridyl-butylamin).  Kiinigs- 
berg.      1910.     43  S.     8°.* 

Kohler,  A.  :  Zur  Kenntnis  der  Phenvlessigsaure.     Bern. 

1909.  35  S.     8°. 

Koch,  H.  de  :  Ueber  Diffusion  von  Gasen  und  Dainpfen 
durch  Gelatingallerte.  Basel.  1909.  38  S.  m.  4  Abb. 
im  Text.     8°. 

Lahrmann,  O.  :  Ueber  Masnesinmoxychlorid  und  s. 
Beziehung  zu  Sorels  Magnesiazement.  Miinchen  (Techn. 
Hochsch.).     1910.     29  ST    8°. 

Lindner,     O.  :      Ueber    Trv  psinkaseinpepton.     Leipzig. 

1910.  76  S.     8°. 

Lund.  R.  :  Ueber  die  Untersuchung  des  Bienenhonigs 
unter  spezieller  Beriieksichtignng  der  stickstoffhaltigen 
Bestandteile.     Bern.      1910.     25  S.  m.  6  Tab.  in  Text.    8°. 

Moerllbnner.  F.  :  Ueber  den  Einfluss  versehiedenzeitiger 
Salpeterdungunsiaiif  Ausbildung  und  Ertrag  der  Getreide- 
pflanze.     Munchen  (Tech.    Hochsch.).      1910.      152  S.     8°. 

Xnumann,  W.  :  L'eber  die  Oxydation  von  China  - 
alkaloiden  zu  Ketonen.     Jena.     1909.     41  S.     8°. 

Nolda,  E.  :  Beitrag  zur  Kenntnis  der  Amvlalkohole. 
Berlin.      1908.     46  S.     8". 

Noelting,  F.  A.  M.  :  Contributions  a  la  connaissance  des 
oxyaldehydes  :  L'orthovanilline  et"  l'aldehvde  orthovcra- 
trique.     Basel.      1909.      142  S.     8°. 

Oryng,  T.  :  Chemische  Kinetik  der  Einwirkung  von 
unterchlorigsaurem  Natrium  auf  Ammoniak  bei  versohied- 
enen  Zusitzen.  Heidelberg.  1910.  63  S.  m.  40  Tab.  im 
Text  u.  1  Taf.     8". 

Poliak,  II.  :  Deber  Phosphorsaure-  und  Sehwefelsaure. 
ester  von  Kohlenhydrttten  und  iiber  die  Phosphorvlierung 
von  Eiweiss.     Berlin.      1910.     28  S.     8°. 

Posnjak,  G.  : 
Leipzig      1910. 

liabinowitz,  H.  :  Synthase  des  3.  4-Dioxy-4'-Iso- 
propylflavonols.     Bern.  1909.     31  S.     8°. 

Reinsberg,  W.  :  Ueber  die  Pheiwlhvdrazone  der  Klucose. 
Hannover.'     1910.     34  S.     8°. 

Rellberg,  H.  :  I.  Abbau  lies  .Morphothebains.  (Ein 
Beitrag  zur  Morpbinforschung.)  II.  Ueber  einige  Addi- 
tionsprodukle  zvklisf  hei  Basen  tnit  Hvdroehinon.  Berlin. 
1910.    35  s.  m.  2  Tabb.  u.  11  Fie.    8°. 


Das  Metastyrol  und  die  beiden  Distyrole. 
52  S.  m.  5  Abb.  im  Text.     8°. 
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Schorl,  W.  :    I'.-Im-i    Uxydationsprodukti    del     Moebi 
itandteile  mil   Caro'schei    Sftnn       I    >merieer<<choinungeii 
Ih-iih  Phenanthrenchinnn-semicarhazon  and  soinen  Kirn 
itutionsprodukten.     Zurich.     1909.     63  B.     8°. 

Sebum.    E.  :     I'obei    einige    ueue    I  111  hoden. 

Berlin.     1910.     i7  S      B 

SehUemann,  \V.  .    Ueberdie  Cello  biose  uud  >'• 
dor  Cellulose.     Hannover.     1910.     68  8      80 

'.'(•/•.   I,.  ;     I'eber    die    Verwertnng    d.    Zv< 
dampfes    und    des     Vbdampfee    der  Dampfmaschinen  /.n 
rjeiuwecken     Eine      wirtsrhaftliche     Studie.     Mflnchen 
ha  II".  h»  h.).     1910.     98  S.  m.  SB  Fig.  u.  I  Taf.     - 

clckuler,  J  Synth  i  -  >n  Polypeptide!)  Derirate  des 
boleu<  ins      Berhr.,     1010.     is  s.     s  . 

Srhnlzi-.  W.  :   L'ebei  den  Einflusfl  der einzelnen  Ap] 
stofen   auf   dio    Waesei  .    Liuht-.   I.m't     u.    Warnieau 
t.«  —  i-_-l.«-it  sines  Tuchcs.     Dresden.     1910.     58  S.  m.  9  Fig. 

a 

s<hiinli.   \.  •   Zur  Kecutnis  des  Monoresorcinphtaleins. 

Bern.      IIMI9.      34   S.      S\ 

Rkopnik,  A.  \.  :  Synthesedn  ifai  h  gemischtei  Glyceride. 
Ziiri.  h.     1909.     52  S.     8°. 

8pangenberg,     \.  :     Zur    Erkonntnis    dee     i  u 
Darmstadt.     1910.      »'.»  S.  ,„.  7  Tab.  n.  9  Tftf.     8 

Springonm,  Pr.  :  Experimentelle  Untersui  hunger]  'I'- 
ll, hpi  ■■■  ••  see.  Aachen.  1910.  2i>  S.  m.  .'II  Fig. 
tir.-S  . 

Stent,  W.  :  LTeber  Amraoniakbildung  durch  aerobe  und 
anaeroN'  Mikroorganismen  des  Dangers  und  des  Boden? 
Leipzig.     19lo.     IS  S.     s  . 

Tamm,   W.       Elektrolytische    Reduktion   a 
SuHochloride.     Basel.     1909.     65  8.     8°. 

Thiirmel.  E.  :  Das  Lummor-Pringsheirnsche  Spektral 
Fhokerphotometer  hIs  optisches  Pyrometer.  Breslau. 
1910.     42  S.  m.  1  Fig.  im  Text.     8 

Trunk/!.  H.  :  Dcber  Leim  und  Tannin.  Kin  Beitrag  /nr 
Kenntnis  der  Kolloide.  Leipzig.  1910.  90  S.  24  Fio.  i. 
Text     8°. 

o 

Ultan,  E.  :  A.  J.  Angstroems  Methode  /ur  Bestimmniig 
der  Warmeleitfahigkeil  ^m  leitender  Korpor  in  Stabform 
and  ihre  Dun  hfunrnng  an  Stahl,  Eisen,  Kupfer,  Zink. 
Bflber.     Konigsberg.     1910.     II  8.  m.  2  Taf.     B 

Wenk,  W.  :  (Jeber  die  Beeinflussuns  der  Kxystallisa- 
tionagpschwindigkeil  und  dee  Krystallhabitus  des  Kalium- 
ndfates  durch  Lbsnngsgenossen.     Jena  1909.     37  S.     8°. 

Wiliems,  H.  W.  :  Aethylthio-  und  Methylthio-Verbind- 
ungen  des  Thio-Indicos  und  indigos  Basel.  1910. 
33  ~S.     8. 

Woiohitin,  A.  :  Ueber  die  Stickoxydbildung  bei  der 
Waeaerstoffverbrennung.  Karlsruhe.  1910.  ."i0  S.  m.  1 
Taf.     8°. 

Zimijer.  F.  :  (Jeber die  l-'miktiondes  liopjiclrhromophors    ' 
CO.C=C.     Bern.     1909.     29  S.     8°. 

•  Compiled  by  H.  Grevel  and  Co.,  33,  King  Street.  Covent 
Garden.  London.  W.C.,  from  whom  all  the  works  in  the  preceding 
lists  can  be  obtained. 
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[._ GENERAL    PLANT:     MACHINERY. 

Applications 

24,030.  Marks  (Jira).     Filters.     0  t.  17. 
24,144.  Cross  (Borsari  et  I'ic. ).     Tanks  for  acid  liquors.' 
Oct.  18. 


24,  I7:i    Lillie.     K*  aporating    ip  '  <■  I    -'I 

24, 191     \  ecokmans,     I  '    Oct.  21 

24,608    Slltrupei     i"'-,   nii'i   Cementwaaren-Werke. 

mil,,    IX. 

24,643    Podmore  and  Bailej       Fill  Oct  22 

24,5;  ;     v   ..,  Id      S \di i    \  l  \ 

24,760.  Smallwc  Mating, 

smelting,  di  ying,  dial  ill 
-•i  886    P!  I     Bulteel.     Method    of    oxidising 

rgase       Oct,  26 
24,924.  &  hwarz.     Gat  fired  kiln-      n,  |    27 
24,941.   Phillips  and   Phillips.     8«   under  V. 

1  "Ml!  1  1  1    SPBCIPIOA  [IONS  Al  I  l.n  1  i' 

17. oss  (1909).  Johnson.     Filtering  apparatus.     \"\.  2. 

21,862(1909     Pedei  en.    Centrifugal  separators    Nov.  2. 

21,071  (1909).  Morison.      Apparatus    i"i     heating    and 
'  raporatina  liquids  bj  means  oi  Bteam.     Oct.  26. 

24,468  (1909).  Simpson.      Ipparatu    foi  distilling  vols 
in  able  -"I i'l-  and  foe  drawing-ofl  ;a»  Nov.  2, 

24,826  (1909).   Freymuth.     8a    itndei    Mil. 

9493  (1910).  Foster.    I  omposition  Foi  attau  hing  insula- 
tion to  sb  im  i"  lilers,  etc.     I  let.  26. 

11.720  (1910),  Thomson  and   Fitzgerald.     Rotarj   '<<<■ 
Nov.  2. 

12,858     1910     British  Thomson-Houston  Co     I ral 

Electric  Co.).     Centrifugal  compressors.     Oct.  26. 


II.     I'TKI.;    (IAS;     MINERAL  nll.x   AND   WAXES- 
DESTRUCTIVE  DISTILLATION  ;    HEATING  ; 
LIGHTING. 

APPLIl    VTI"\^. 

24,018.   WeatphaL     Retorl  furnaces.*     Oct.  17 

24,035.  Wilton.     Treatment  of  gas  obtained  by  distilling 
or  carbonising  coal,  etc.     Oct.  17. 

21. 046.  Qnffin.     Treating  liquid  fuels.     Ocl    18 

24,256.   1'i'ii-t.     Continuous   manufacture  "f   b 
and  soot   from  acetylene.     [Ger.   Appl.,  Oct,  21,   1909.)* 
Oot  19. 

ji.l's:i.   Kni>t.     Gas    producers.     '  \p|>l     in    Denmark, 
Nov.  2,  1909.1*     Oct.  19. 

24,:il9.   Ledoux,  Lloyd,  and  Simon  Carves  Bye-Producl 
Coke  Oven  Co.     Purification  of  coke  Oven  gases.    Ocl    20 

24,606.  Jones.    Coke  ovens.    Oot.  24. 

24,637.  Westinghonse    MetaDfaden    Gluhlampenfabrik. 
Deoarboni  1  filaments  for  electric  lamps.  [Addition 

to    N  1910.     Austrian   Appl..   Nov.    12.    1909.]* 

Oct.  24. 

24,iiii7.   Bichter  und  Riohter.     S  Mi- 

24,684.  Fleiaoher.    Gas  prodm  24. 

24,879.  Jones.     1  Oct  26. 

I    "Ml-I.KTV     ^  \'  '    1.1'Tt.l'. 

|i..:mis  and  19.081  (1909).  Davies  and  Richards. 
nirnl  of  li'pii.1  hvdrooarbons.      Nov.  2. 

23,555  (1909k' (Jraio.  la     Merthyr     Co.,     and     others. 
Manufacture  of  artitioial  or  patent  fuel.     Oct  -'■- 

2::. "24  (1909).  Williams.     Removal  n   from 

coal  and  tike  is*     I  li  '    26 

2:;. 077     1909).   ThUlips    and     Bulteel     Productio 
light  ofls  from  heavier  mineral  "il-.    0 


111.  -TAR    AND   TAR    PRODUCTS 

\[  Till   \T: 

24,662.  Etansford  (I  mnilln  and  Co        S  IV. 

24,667.  Richter  und  lli.-hter.  Purifying  liquid  hydro- 
alcoholic  liquids  hv  carbon,  and  manufacture 
of  carl.  [Ger.  Appl,  March  4.  1910   ' 

24  872  See  t  him.  des  I'sin.-s  .lu  Rhone.  Manufacture 
of  o-nitrobenEaldehyde  [Ger.  Appl..  Ocl  SO,  1909.]* 
Oot  26. 

25.1S3.   nimaiin.     Manufa  mtnraquinone  den- 

vatives  containing  nitr  .  \ppl..  Nov.  12.  1909.]* 

Oct.  29. 


US' 
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[Nov.  15,  1910. 


3762  [1910).  Bedford  and  Williams.  Catalytic  reduc- 
tion of  organic  substances.     Nov.  2. 

19,341  (1910).  Kalle  und  Co.  Manufacture  of  an 
oxidation  product  of  acenaphthene.     Oot  26. 


IV.    '  OLOURING  M  \TTF.HS  AND  DYES. 

AlTl.ll  IATIONS. 

24.lMi.  Johnson  (Badisohe  Anilin  und  Soda  Fabriki. 
Maimfacturo  »f  compounds  and  colouring  matters  of  the 
anthracene  series.     (Jot.  21. 

24.">>i9.  [amy  (Meister,  Lucius,  und  Briining).  Manu- 
facture "(  violet  blue  \at  dyestuffs.     Oct  22. 

24.."i71.  Rahtjen.  Preparation  of  indozyls  and  indigo 
colouring  matters"     Hit.  22. 

24.652.  Ransford  (Caesella  und  Co.).  Manufacture  of 
3.6-diaminoacridine  and  it-  derivatives.     Oct  24. 

24,682.  Johnson  (Badisohe  Anilin  und  Soda  Fabrik). 
Manufacture  "t  condensation  products  of  gallocyanines. 
24. 

24,690.  Meister,  Lucius,  und  Broning.  Process  of 
isolating  alkali  salts  of  leuco-indigo.  [Addition  to  No. 
22,288  oi  1910.     Ger.  Appl,  Oct.  2.5.  1909.]*     Oct.  24. 

"4  820  Meister,  Lucius,  und  Briining.  Manufacture  of 
indigo.     [Ger.  Appl.,  Oct  25,  1909.]*     Oct  25. 

24,871.  Sec.  Chim.  des  Osinee  du  Rhone.  Manufacture 
of  indigo,  its  homologues  and  substitution  products. 
[Ger.  AppL,  Oct  30.  1909.]*     Oct.  26. 

L'4.ss:i.  Johnson  (Badische  Anilin  und  Soda  Fabrik.) 
Manufacture  of  compounds  and  colouring  matters  of  the 
anthracene  series,     (let.  20. 

24,886.  Meister,  Lucius,  und  Briining.  Manufacture  of 
reddish-blue  val  dyestuffs.  [tier.  Appl.,  -Ian.  24,  1910.]* 
Oct  26. 

25.184.  Meister.  Lucius,  und  Briining.  Manufacture  of 
vat  dyestuffs  "f  the  anthraquinone  series.  [Ger.  Appl.. 
Nov.  i.  1909.]*     n«t.  29. 

I  OMPLBTE  SPECIFIC  ATIciNS  Ac  c  EPTED. 

23.992  (1909).  Levinstein,  and  Levinstein,  Ltd.  Manu- 
facture of  azo  dyestuffs.      (lit.  26. 

3711  (1910).  Newton  (Bayer  und  Co.).  Manufacture  of 
an  azo  d\.-tutT.      <  tot  —  •  >. 

2394  (1910).  Newton  (Bayer  und  Co.).  Manufacture  of 
mordant  dyestuffs.      (let.  20. 

4536  (1910).  Newton  (Bayer  und  Co.).  Manufacture' of 
dyestuffs  of  the  anthracene  series.     Nov.  2. 

12,130  (1910).  Meister,  Lucius,  und  Briining.  Manu- 
facture of  violet  to  blue  triphenylmethane  dyestuffs. 
Oct.  26. 

IT.liss  and  I7.IU4  (1910).  Bloxam  (Chem.  Fabr. 
I  iriesheim-Klektron).  Manufacture  of  disasso  dyestuffs. 
Oct.  26. 


V.— FIBHKS;    TEXTILES;    CELLULOSE;    PAPER. 
Applications. 

24,382.   Ellis  (Chem.  Fabr.  vim  Heyden).     Manufacture 
of  cellulose  esters  oi  fatty  acids.     Oct  20. 
24. 070.   Butterfield     and     MacCallum.     Treatment     of 

fibres  for  the  production  < >f  paper  pulp  Or  paper.      Oct.  22. 

24.7H7.  Morane.  Machines  for  spinning  artificial  silks. 
|Fr.  Appl..  Oct  2*.  19(19.  I*     Oct  24. 

24.941.  Phillips  and  Phillips.  Simultaneous  desiccation 
and  consolidation  •  >f  pulps.     Oct  27. 

24,980.  Newton  (Bayer  und  Co.).  Manufacture  of 
Cellulose  formate-.      I  let.  27. 

25,051.  Jackson.  Manufacture  of  pulp  for  paper 
making,     (let.  28. 


i.ete  Specifications  Ac  cbpted. 

24,111  (1909).    Kuldkepp      and      Graf.       Sizing 
impregnating  paper,  wood,  etc.     Nov.  2. 


and 


10,229  (1910).  Petsche.  Separating  pulp  fibres  from 
pigments  and  other  impurities  present  in  waste  papers. 
Nov.  2. 

11,066  (1910).  Landau  und  Co..  and  Kreidl.  Loading 
silk.     Nov.  2. 

19,142  (1910).  Schwalbe.  Obtaining  cellulose  from 
vegetable  fibres,     (let.  20. 


VI.— BLEACHING  ;  DYEING  ;  PRINTING: 
FINISHING. 

Applications. 

24,434.  Ashworth.  Dyeing  indigo  and  other  vat 
colours.     Oct.  21. 

24,593.  Stevenson  and  Hamilton.  Composition  for 
cleaning  and  waterproofing  fabrics,  etc.     Oct.  22. 

24.821.  Lisboa.  Rendering  fabrics  impervious  to 
climatic  influences.     Oct.  25. 

24.841.  Shaw  and  McGregor.  Apparatus  for  use  in 
bleaching  and  dye-works.     Oct.  26. 

24,951.  Sutcliffe.  Machines  for  printing  calico,  etc. 
Oct  27. 

25,007.  Aot.-Ges.  f.  Anilinfabr.  Production  of  fast 
dyeings  on  the  fibre.     [Ger.  Appl.,  Jan.  12,  1910.]*  Oct.  27. 

Complete  Specifications  Accepted. 

23.437  (1909).  Malard.  Treatment  by  liquid  processes 
of  textile  and  other  materials.     Oct.  26. 

18,921  (1910).  Act.  ties.  f.  Anilinfabr.  Dyeing  hairs, 
furs,  and  the  like.     Oct.  26. 


VII.— ACIDS;    ALKALIS:    SALTS;    NON-METALLIC 
ELEMENTS. 

Applications. 

24.048.  Perkin.  Producing  hydrochloric  acid  free  from 
chlorine.     Oct.   18. 

24.138.  Drchsehmidt.  Apparatus  for  making  ammon- 
ium sulphate  with  impure  acids.*      Oct  18. 

24,379.  Hale  and  Scott.  Treatment  of  nitric  acid. 
Oct.  2(1. 

24,413.  Heys  (Nitrogen  Co.).  Separation  of  nitrogen 
from  air.*     Oct.  21. 

24.501.  Friedrich  unci  Co..  and  Hirsch.  Manufacture  of 
sulphurous  acid  salts.  [Austrian  Appl..  Nov.  29,  1909.]* 
Oct.  21. 

24,007.  Nobel's  Explosive's  Co..  and  Cross.  Production 
of  oxides  of  nitrogen,      (let.  24. 

24,742.  Webster,  and  International  Salt  Co.  Manufac- 
ture of  salt.     Oct.  25. 

24,791.  Hale  and  Scott  Treatment  of  nitric  or  other 
acid.     Oct.  25. 

24,817.  Bolls  and  1  adenaccio.  Production  of  per- 
oxides or  hydrated  oxides  of  barium,  strontium,  potassium, 
and  sodium  from  the  carbonates.  [Hal.  Appl..  Oct.  27, 
1909.]*     Oct.  25. 

24.847.  Lane.  Synthetic  production  of  ammonia. 
Oct.  20. 

25.033.  Weintraub.  Reduction  of  chemical  com- 
pounds,    [U.S.  Appl..  Oct.  27,  1909.]*     Oct.  27. 

25.099.  Swan  and  Kendall.  Manufacture  of  barium 
oxide.     O't.  2s. 

25.100.  Swan  and  Kendall.  Manufacture  of  sodium 
and  potassium.      Oct.  28. 

Complete  Spec  ipications  Accepted. 

24.716  (1909).  Eycken,  Le  Roy.  and  Moritz.  Electro- 
lytic apparatus  for  producing  pure  oxygen  and  hvdrogen. 
Nov.  2. 

27,576  (1909).  Read.  Apparatus  for  forming  solidified 
carbon  dioxide.     Nov.  2 

30,196  (1909).  Raschen,  Imison,  and  United  Alkali 
Co.     Purification  of  arsenical  sulphuric  acid.     Oct.  26. 
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30,370    i m    i  Badi  i  lie     \mlin    and    Soda 

Mamifai  lureol    tabl      nhydi  jphite*. 

M  1 1910)    !  'i. i  th    and     <  'ocl ire    of 

kmmonium  i  hloi  ide      Wot .  2. 

11177  1 1910)    Bui  b,  and   i  '■  ill  i  b '  ini  ntal  Ga    '  •■ 

Hanoi  i  Icl .  26. 

9375    i ohnsonl  Doutache  Gold  und  Silber  Scheido 

Install  |.     Vfanufai  I  an   ol 

12,229  (1910).   K  *'    i      Oxidising  nitrogen  bj  m 
electric  discharges.     N"\ .  2. 

16,193  (1910).   Collin.      Manufacture    of    ammonium 
bate  from  moist  pases.     Oct.  26. 

20,325    1910     Kaiser.     Manufacture  ■ 

compounds,     i  )<  I    26 


VIII.     GLASS ;  CERAMICS. 

I  OMPl  l   IFII    M  IONS    V  I  I 

84,213  (1909).  Oanran  and  Co.,  and   Fidler.     So   under 

IV 

10,930(1910),   Kenl   and   Lacell.     Production  ol 

Nov.  2. 
19,233  (1910).  Sonntag     and     Sonnta  »     for 

enamelling  metal.     Nov.  2. 

IV     BUILDING  MATERIALS. 

Applications. 

24,483.  Ilallcnherger  and  Bcrdenich.  Impregnatioo  of 
timber.*     Oct  21. 

l'|.."iiis.  Eiltruper  Terrazo  und  Cementwaaren  Werke. 
Lining  shafts  with  concrete.  [Ger.  AppL,  0i  t.  22,  1909.]* 
Oct  21. 

24,896.  Tliorougood.  Manufacture  of  bricks  and  tiles 
Oct  26. 

<    implete  Spw  ii  n  iii.As  Accepted. 

24,213  (1909).  Osman  and  Co.,  and  Fidler.  Continuous 
kilns  for  burning  bricks,  terracotta  goods,  lime.  eto.  Oct.  26. 

71."'."'  ''•'■'■'■  i  'hi.  Manufacture  of  artificial  stone  or 
plates,  etc.     •  let.  26. 

S724  1 1910).  Siemens.     Rotary  cement  kilns.     N'.,\ .  2. 

12.177  (1910).  Siegmann.  Composition  for  building, 
eto.    Oct  26. 

21,315  (1910).  Thorrand,  Durandy,  el  CSe.  Preparation 
of  cement     No\ .  2. 


-METALS;    METALLURGY,  IM  l.i  DING 
E 1 .  E(  T  KO-METALLURG  V. 


I  OMPJ  t.ii-  SPl  ■ 


Applications. 


process, 
of 


II  ,S. 


AppL, 
his     metals. 
of    iron    from    its    ores.* 
Extraction  of  sine  from  tailings. 
Coating    iron    and    steel     with 
Oct.  22. 


24,009.  Dedolph.       Smelting 
Nov.  4.  1909.]*     Oot.  17. 

24.01  1.   Lockwood.     I'M' 
Oot.  17. 

24,052.   Mail  in.     Extraction 
Oot  is. 

24,197.   Bran.  bamp. 
19. 

24.550.  <'"»  per-Ooles. 
sine.     Oot  -2-2. 

24.551.  Cowper-Oolee.     Hot  galvanising. 
24,750.  SmaDwood  r  I. 
24.S2.3.  Sefton-Jones    (McGhi  nickel 

and  cobalt.     Oct  27. 

24,873.  Duke.     Alloys.     Oot.  26 

25.030.  Sohwabacher.     Treatment    of   oaloareous   one. 
27. 

25.031.  Win"  nib.      Purifying    and    easting   of   metal. 
[U.S.  AppL,  Oct  21.  1909.]*     Oct.  21. 

■_'."..( ''.'I.   1-ingbein-Pfanhauscr-W  "•  ike.     Manufacture    of 
detachable  electrolytic  iron  deposits.     [Ger.  AppL,  Nov.  12, 
■     Oct  28. 


I     190  '     I  lod       Pn    "."  "i     * 

24,839  I II Reid      I 

29,287  (1909).   MoKechnie  ind  Beasley.     IXiwii I 

met  l]  Nov,  2. 

'.   i  1909)    Orrod.     II ml.  ning    projectiles  or  ottw  i 
steel  articles     Qot,  20. 

29,779  (19091.  Von  Schlippenbach       Apparatus  for  oon- 
tinuoue  oxidation,  redaction,  eh  .  ol  ores  and  the  Kko. 
Noi    2. 
2130  1 1916).   Baillot    Cupola  furnaces.     Nov.  2. 
2876  i  1910)    B.  •  I       Pyrop!  :'   ]       Oct.  26 

8375  1 1910)    De    B  u  k      R nrj    ..f    iron    and   -t. .  I 

from  waste  enamelled  articles.     .Ni.v.  2. 

5667  (1910).   Niedringhaua.     Finishing  galvai 
metal.     Oot.  26. 

1910       Niedruigliaus.       Galvanising      apparatus. 
26. 
16,507  ■  r  >  1 0).  Beck.     Pyrophorio  metal  alloys.  Nov.2. 


XL-  ELECTRO  CHEMISTRY. 

Applications. 

24,564     M.islev   and   Wagstaff.     Insulating  compound 
Oct.  22. 

L'l.sil'.i.   Soloiaun.     Electric  induction  furnaces,    Oct.  26. 

Complete  Specifications  Accepted. 

24,716  (1909).   Eyoken   and  others.     See  under  VII. 

.'Stilil  (1910).  Schneider.  Manufacture  of  accumulators 
and  positive  electrodes  therefor.     Nov.  2. 

H.VI7  (1910).  Schott  und  (Jen.  Electrolytic  apparatus 
having  a  liquid  anode.     Nov.  2. 


XII.     PATS;    "U.S.    FAXES. 

\ll'I.ICATION8. 

24,516.  Henderson.  Apparatus  for  reducing  vegetable 
itty   materials,  semi-soft  substances,  4c.     Oct  22. 

24,608.  Nobel's  Explosives  Co.,  Ltd.,  Rintoul,  and  Inn.  s. 
Production  of  polymerised  glycerine.     Oct.  24. 

24,981.  Newton  (Bayer  und  Co.).  Manufacture  of 
medicinal  soaps.     Oct.  27. 

Complete  Si'kiifh  vtios  Accepted. 

27,899  (1909).  Higgins  and  Spensley.  Drying  or  stoving 
of  soap.     Nov.  2. 


MIL      PAINTS;    PIGMENTS;    VARNISHES: 
RESINS. 

\iiM.i.  a , 

24,317     l'vbus  and    l'ybus.      Paint    vehicle  or  varnish. 
20. 

.     Mosley     and  Wagstaff.      Paint.      Out  22. 

Complete  Specifications  Accepted. 

23,668  (1900).  Turcat  and  Nutb.  Preparation  of  elastic 
products  and  substitutes  for  natural  lacquers  or  varnishes. 
Oct. 

24,119  1909  .  Peny.  Manufacture  of  paints,  varnishes, 
and  -lains.      N"\     2. 

24,825  (1909).  lVvmuth.  Centrifugal  separators  for 
treating  1  i         Nov.  2. 

\  Bayer  und  Co.).     Manufacture  of 

pigments  or  lakes.     Nov.  2. 

vlT  1910).  Eckford.  Purification  or  treatment  of 
red  or  orange  lead.     <  lot  2ii 
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PATENT    LIST. 


[Nov.  15,  l»lo. 


XIV.   -LNDLVRUBBER ;      GUTTA-PERCHA. 


Applications 


Production  of  isoprene. 
Polymerisation      of 


Oct,  19. 
isoprene. 


24.236.  Heinemann. 

24.237.  Heinemann. 
Oct.  19. 

24,786  to  24,788.  Perkin,  Weizniann,  Matthews,  ami 
Strange.  Manufacture  of  isoprene,  caoutchouc,  and 
their  homologues  and  derivatives.     Oct.  25. 

24.790.  Matthews  and  Strange.  Manufacture  of 
synthetic  caoutchouc.     Oct.  2.">. 

25,087.  Revnaud.  Manufacture  of  india-rubber.  (Fr. 
Appl.,  Nov.  6,  1909.]*     Oct.  28. 

25,201.  Reynaud.  Manufacture  of  india-rubber.  [Fr. 
Appl.,  April  23,  1910.]*     Oct.  29. 


XV.— LEATHER;   BONE;    HORN;   GLUE. 

Application. 

24,982.  Becker.  Puering  or  bating  hides  and  skins. 
Oct.  27. 

Complete  Specification  Accepted. 

27,573  (1909).  Greaves.  Tanning  hides  or  skins 
Oct.  26. 

XVI.— SOILS ;    FERTILISERS. 

Applications. 

24,249.  Thorsell  and  Malmsten.  Apparatus  for  empty- 
ing superphosphate  chambers,  etc.*     Oct.  19. 

24,500.  Freudenthal.  Arrangement  and  working  of 
superphosphate  chambers.     Oct.  21. 


XVIII.— FERMENTATION   INDUSTRIES. 

Applications. 

24,667.   Richer  und  Richter.     Nee  under  111. 
25,108.  Dickson.     Treating  and  utilising  distillery  wash 
and  waste.*     Oct.  28. 


Complete  Specifications  Accepted. 

Manufacture     of     beer,     stout, 
Preparation      of      brewer's 


12,046  (1910).  Finlay 
arid  the  like.     Nov.  2. 

12,581   (1910).  Schneible 
mash  and  wort.     Nov.  2. 


XIX.     FOODS.     WATER  PURIFICATION; 

SANITATION. 

Application  s. 

24,026.  Billon-Daguerre.  Producing  ami  utilising 
hyperultra-violet  radiations  for  sterilising  liquids.  [Fr. 
Appl,  Oct.  18,  1909.]*     Oct.  17. 

24,162.  Mollinger.  Preservative  treatment  of  milk* 
Oct.   18. 

24,577.  Nesfield.  Apparatus  for  distilling  water  or 
other  liquid.     Oct.  22. 

24,905.  Richter  und  Richter.  Manufacture  tA  till.  , 
carbon  and  utilising  filter  carbons  permeated  with  organic 
waste  matter.     [Ger.  Appl.,  Nov.  29,  1909.]*     Oct.  26. 


24,992.  Erith.  Apparatus  for  purifying  and  softening 
water.*     Oct,  27. 

25,091.  Tikleslev,  Ritchie,  and  Wat  kins.  Improving 
flour.     Oct.  28. 

Complete  Specifications  Accepted. 

25,665  (1909).  Paul.  Hardening  abnormally  soft  water 
Oct.  26. 

1117  (1910).  Piestrak.  Apparatus  for  sterilising  liquids 
by  ozonisatiou.     Oct.  26. 

7757  (1910).  Holldampf  and  Hallmcyer.  Beverages. 
Nov.  2. 

9372  (1910).  Daime.  Apparatus  for  the  continuous 
purification  of  water.     Nov.  2. 


XX.— ORGANIC     PRODUCTS;      MEDICINAL     SUB- 
STANCES;   ESSENTIAL  OILS. 

Applications. 

24,236  and  24,237.   Heinemann.       Sec  under  XIV. 

24,240.  Von  Arlt.  Manufacture  of  a  pharmaceutical 
preparation.     [Austrian  Appl.,  Nov.  10,  1909.]*     Oct.  19. 

24,480.  Meister,  Lucius,  und  Bruning.  Manufacturing 
amino-oxvarylarsenoxides.  [Addition  to  No.  9855  of  1908. 
Ger.  Appl.,  Nov.  2,  1909.]*     Oct.  21. 

24,786  to  24,788.  Perkin  and  others.     Sec  under  XIV. 

24,789.  Perkin  and  others.  Manufacture  of  methylene 
ketones.     Oct.  25. 

24,865.  Heinrici.  Production  of  alkaloids  from  the 
poppy  and  related  plants.  [Ger.  Appl.,  April  9,  1910.]* 
Oct.  26. 

Complete  Specifications  Accepted. 

3752  (1910).  Bedford  and  Williams.      8et   under  XX. 
22,779  (1910).  Act.-Ges.  f.  Anilinfabr.      Manufacture  of 
the  alkyl  ester  of  salicylic  acid.     Oct.  26. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Application. 

24,378.  Triepel.     Method  of  toning  photographic  prints 
Oct.  20. 

Complete  Specification  Accepted. 

25,998(1909).  Ruth.     Colour  photography.     Oct,  26. 

XXIL— EXPLOSIVES ;    MATCHES. 

Applications. 

24,274.   Pierce  and  Stewart.     Explosives.     Oct.  19. 
24.5S7.  Tullooh.     Propulsive  explosives.     Oct.  22. 

Complete  Specification  Accepted. 

20,491  (1910).  Polster.    Explosive  for  detonating  pellets, 

etc.     Oct.  26. 


XXIII ANALYTICAL  PROCE88ES. 

Application. 

24,036.  Bailict.     Registering  automatic   apparatus  for 

analysing    furnace    gases.     [Fr.    Appl.,    Oct.    15,    1909.]* 
Oct.   17. 
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Olllcial   Notice. 


THE    TU:i\    EXHIBITION. 

ludatory  notices  of  the  British  chemical  exhibits 

at   the   Brussels   Exhibition  which   have  appeared   in  thi 

espo  1 1 ! I >    in    i  lei  man}  .    should    afford 

ion  in  the  manufai  i  urei  a  »  ho  tool    pai  i   in  the 

display  as  well  as  to  the  Chemical  Industries  Committee 

n(  the  Royal  ( lomniiss 

Other  countries  must   no«   full)   reco|  ni  i    the  position 
l    eat  Britain  in  indu  trial    bi  mistrj  .  and  I  he 

action   of    leading    linns   has   conclusively    dei itrated 

ilml  in  many  branches  of  this  important   department   of 

ied  Bcionci r  position  is  maintained. 

The  verdict   of  the   International  Jury    ol    Awards  has 
fully  confirmed    wows   which    were   generally   expressed, 
and  it  is  satisfactory  to  find  that  at    Brussels  thi   nun 
nf  the  highest  awards  in  relation  t"  the  numbei   ol   the 
exhibitors  was  unprecedented^  largi   in  thecasi 
Britain,  and  in  no  group  was  ilns  more  conspii  uous  than  in 
that    of    chemical    and    pharmaceutical    products.     This 
was  doubtless  in  no  small  measure  due  to  the  care  taken 
in  securing  the  co-operation  of  representative  exhibi 
nf  the  highest   rank,  but   it   maj   also  be  ascribed  to  the 
experience  and  ability    of  the   British  representatives  on 
the  juries,  and  as  regards  the  chemical  exhibits  to  the 
special  descriptive  catalogue  which  conveyed  much  infor- 
mation for  the  giiid  n I  the  jurors. 

Those  who  are  not  familiar  with  the  manner  in  whioh 
the  work  of  judging  exhibits  is  always  <  irriodoul  >i  great 
international  exhibitions  cannot  appreciate  the  vain.-  which 
attaches  to  the  awards,  but  those  who  are  will  fully  re 
Diss  that  n  i-  a  critical  test  of  true  merit,  since  the  verdict 
is  that  of  a  jury  ••!  representatives  of  all  nationalities,  in 
which  tin'  British  members  are  necessarily  largely  in  a 
minority. 

N'ii  only  has  the  German  press  commented  in  eulogistic 
terms  on  the  British  chemical  exhibits  and  on  the  descrip- 
tive chemical  catalogue,  a  new  departure  which  attracted 
much  attention  at  the  Si.  Louis  Exhibition,  but  has  strongly 
emphasized  the  remarkable  circumstance  that  there  was 
no  similar  German  display  at  Brussels,  and  has  deplored 
the  loss  by  Germany  of  an  opportunity  which  has  been 
so  effectively  made  use  of  by  Great  Britain. 

If  (ireat  Britain  i-  to  ntain  the  advantage  she  has  thus 
gained  it  is  necessary  that  British  chemical  manufacturers 
should  strive  to  make  at  Turin  an  even  more  effective 
display  than  was  afforded  in  the  I  'hemie.il  Court  at  Bru 

A  statement  showing  the  Kites  of  Customs  Duty  levied 
on  certain  articles  of  chemical  interest,  on  importation  into 
Italy,  is  given  on  pages  1 336 — 1338  of  the  current  number 
Journal. 

The  address  of  the   Exhibitions  Branch  "I  the   Board  ol 
le  is  Queen  Anne's  i  ihambers,  Broadway.  \\  i 
S.W..  where  full  information  may  be  obtained  by  intending 
exhibit  us. 


Canadian   Section. 


Meeting  held  ni  Toronto  on  November    6th,   1909 


GUAYTJLE    RUBBER. 

BY.    H.UtoLD    VAN    DER    LIXDE. 

Recently  a  new  source  .it  revenue  has  been  found  in 
Northern  .Mexico  in  the  shape  of  the  guayule  plant, 
plant  belongs  to  the  order  of  Compositae  and  is  a  small 


shrub,  weighing  about  two  poundi  and  landing  about 
two  lei  high  when  full  grown.  It  hat  a  dwarfed  and 
gnai  li  d    ipp  nam  i    u  hii  hi     ■■■  '  )   ■  ic,  with  a 

-  p. ii  bc  olive-green,  lai lad  mall  yellow 

eolllp.i-  lie      Mow-    -  '.  "lie 

In  iiln  ontains  ancxtri     d  moist  no  . 

•  'iid  indeed  might   he  mistaken  foi  ■   pi t  dead  wood 

It  1.  .1,    .,|     I  hi      '.  '  SI     Were    il     nOt     lor    the    le   I 

thai   on  cutting   mi"  I'    ilie   I. aii,    ihi  enish  ami 

'dial    imn-t    SOOtiOn.        I'll"   wood  "I    the    -limb  i-    \el\ 

iml  dense,  and  ha-  a   high   specific   gravity.     The 

on  id.    northern  part  ot  thi    Central  Mexico 

Plateau   in  enormous   quantities.     I  In    distri  early 

SS  and  is  \  I  !    le.    a   part  lv    I  ndiali. 

parti;    Spanish    m        i  '  i    region  is  pract  '■• 

and    ' .  ntains    no    lai  ee    ti  a    tj  pica]    di 

country.      The  alkali  dirt  which  is  found  ovoi  most  "' 
plateau  is  in  reality  b  very  rich  soil  needing  onh  sufficient 

water  1<>  make  ot  I  he  region  one  ot  the  most  fertile  ill 
the  world. 

.logically,  this  region,  which  has  been  described  with 

■    bj     Humboldt,    "ni-i-i«    "t    rings    "i 

denudi  dm  These 

il  ''    plain     ol   di-     '  iil   ha  1 1    I  be  i  ppi  aran Ii  ied-up 

lakes  and  i  his  impression  ii  heightened  by  thi  fact  that  they 
.  "iiniuiiii.  aie  w  ii  Ii  one  anot  her  b;  in  <  bib 

ni  in.  ii  '  ,  which  might  have  been  the  beds  of  formerriven 
On  the  beach     of  th        uicient  lak<       that  i  ■  .  mi  a 

>f  land i  iiiieni iixl  ' ...  h  i  ing  ol  mountains    "in,  - 

w  hat  above  I  lei'    ba  '    a  I n.l~.     A-  a  rule 

the  soil  selected  bj  the  guayule  Bhrub  appears  to   be   mi 
unpromising,  as  the  so-called  beaches  are  usually  covered 
with  flinty  pebbles,  many  "f  which  have  not  proceeded  very 
in    in    be., .mini;   regular  and   oviform.     A  considerable 

ty  of    plants    grows   in  the  neighbourhood  "t   tl 
old    beaches.       In    the     month     ••;      Vugust,     I'."'.'.    in 
the  course   "t    an    hour    I    picked   thirteen    varieties 
Bowers     within    a     very     short     distance.       Tin-     -oil 
undei    tie     pebbles    in   the    guayule   districts    is    usually 

lb.    .ml  less  tightly  packed  than  the  s.al  ot  the  pi 

below,    which    is    i.allx     largely    a    dried-out     heavy    ■  lay 

din  ni.  soil  of  those  beaches  on  which  guayule  flourishes 
is  said  to  be  universal!}  ol   white  magnesian 

marl  called  "  I  aliche." 

Tic  droughts  "t  tin-  pis  ire  aometimi  ■ 

prolonged,  and  in  th.-  guayule    land-   (which  ran""  from 

.;  four  thousand  to  eight  thousand  feet  above  thi 
it  is  not    uncommon  '"  have  a  whole  year  practically  with 
out  rain.     On  one  hacienda  in  'he  heart  "f   the    rabbet 
district,  there  was  recently  a  di  rnght    of  over  two 
and  yet   the  lies,,;    plant-   i  >  cling  to  life     That 

Una  should  be  possible  is  accounted   for  bj    the  fact 
ca.h  oil"  ot'  the   plan's   has  some   kind  ol  ap- 

:u-    which   either   enable-    ii    'i.    be   dormant    without 
evaporation,  oi  quantity, 

orto  linary  share  of  water.   in  this  way 

the'   maguey,"  or  America!  opal "  or  prickly 

pear,  i  in    \  in    i  or  ,r"  up  ''"' 

„,,,  'I  '1    "'I    -  a- 

.in,!  ,,s  ,,||  ,.i  these  h.ne  '.da/,  d  leaves  from  which  evapors 
ii, ,n  is  . - x 1 1 ,  1 1 1 ,  1  \   -low.  thej  are  abl  I   prolonged 

nght.     Th"    mescuite    bush    and    some    other    plant- 
show    little   but    their   le  vc   the   ground,   the 
great                     their  minks  being  buried,  and  their 
mine:    far    down    into    thi  king    for    w 

I,,    \  rth-Western    Mexico    it    i-    stated    that    meei 

-,  ,n  in  '  opper  iniie     ■ 
:  .,  ,  (20  '"  130  feet  below  tin-  surface.     Thi 
tie-  Hunks  of  this   i  deeply   biirjeil  and  tl, 

many  of  the  ran  springs    >f  Northern Mex*  edon 

the   precipitous    sides    ol    the   denuded    mountain-,    p 
rise  i"  1 1  j  ni";  that  in  this  country  me 

i,, ,  limb  for  wat'  tor  wood. 

A    third   c1h.sk    of    pi.,  I    its    pre?.! 

on  tie    laet    that    it  I    waterproof    cover    which 

B 
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almost  entirely  prevents  evaporation  during  the  dry 
seasons.  Amongst  these  arc  the  gobernadora.  or  grease- 
d,  which  secretes  an  enormous  proportion  of  a  very 
onrions  and  complex  resin  ;  the  candelilla,  which  is  com- 
pletely covered  with  a  coating  of  very  hard,  impervious 
wax;  and  the  guayule,  which  possesses  a  very  thick 
bark,  in  the  cells  of  which  solid  rubber  is  secreted,  form- 
ing •  moi  complete  coating  for  the  plant.  In 
this  last  case  the  waterproof  coat  is  the  only  defence  thai 
the  plant  possesses,  as  the  roots  are  not  long  and  do  not 
sii.lv  deeply.  As  the  guayule  shrub  does  not  take  up  a 
very  large  quantity  of  water  even  in  tin  wel  leason,  it 
is  necessary  for  its  cells  to  become  dormant  during  the 
DBst  of  the  year. 

Mist  of  our  sources  ot  rubber,  of  which  there  are  probably 
at  least  two  hundred  commercial  kinds,  consist  in  the 
milky  juices  of  tropical  plant.-.  The  guayule  plant  is 
exceptional  in  that  it  yields  no  milky  latex  ;  the  rubber 
exists  in  the  solid  state,  partially  filling  the  cells  of  the 
hark,  the  cells  themselves  being  lined  by  a  resin  which 
consists  probably  partly  of  incipient  rubber  and  partly 
of  degraded  oxidized  rubber.  The  plant  also  contains  a 
considerable  amount  of  two  or  more  essential  oils,  which 
give  it  a  very  characteristic  and  not  disagreeable  "dour; 
Rubber  is  contained  in  other  parts  of  the  plant  besides  the 
bark  but  in  a  smaller  quantity,  although  it  is  abundant 
in  the  roots.  It  was.  of  course,  not  possible  to  gather 
the  rubber  from  this  kind  of  plant  in  the  usual  way — that 
is.  by  tapping-  -and  special  methods  had  to  be  devised  in 
order  to  extract  it.  These  methods  in  the  past  were  both 
chemical  and  mechanical,  but  the  mechanical  method  has 
now  superseded  the  chemical,  which  latter  is  but  little 
used. 

The  guayule  plant  probably  lives  to  the  age  of  forty 
or  fifty  years  in  favourable  cases.  It  is  said  to  be  mature  in 
from  five  to  ten  years  ;  but  very  little  is  known  on  this 
subject,  and  since  much  of  its  growth  depends  upon  the 
rainfall,  in  some  districts  it  may  mature  much  earlier  than 
in  others.  The  amount  of  rubber  borne  by  the  plant  is 
gi  ie  rally  taken  as  being  about  ten  per  cent.  There 
is  a  very  great  variation,  however,  in  the  yield  of  plants 
gathered  in  different  districts.  Some  of  the  worst  grades 
of  guayule  shrub  will  not  yield  as  much  as  10  per  cent, 
of  rubber,  while  some  of  the  better  grades  will  yield  more. 
Guayule  shrub  appears  to  have  the  power  of  hybridizing 
with  other  plants.  The  hybrids,  if  sueh  they  be,  have 
the  power  of  secreting  rubber,  but  only  in  very  small 
quantity  and  usually  of  poor  quality.  Reproduction 
occurs  in  this  plant  by  budding  from  rootlets  and  by  seed, 
but  the  seed  seems  to  he  the  usual  vehicle  through  which 
new  plants  appear.  Each  plant  bears  an  enormous 
number  of  seeds  but  a  large  proportion  of  them  is  infertile. 

The  history  of  the  guayule  industry  is  very  brief.  The 
plant  was  used  for  many  years  in  the  back  country  of 
Northern  Mexico  as  a  fuel  for  smelting  silver  ores,  and  ii  i- 
said  that  the  Indians  for  centuries  have  made  rubber 
balls  by  chewing  the  bark  of  the  plant.  In  1886  an  English 
engineer  reported  that,  on  a  ranch  where  he  was  prospect- 
ing for  minerals,  t  hen-  was  an  enormous  quant  it  y  <  if  a  plant 
which  yielded  about  ten  per  cent  of  rubber.  He  recom- 
mended the  investigation  of  this  matter  as  he  believed  it 
possible  thai  cial   rubbei    could   I"-  extracted  in 

quantity.  No  action  was  taken,  and  the  matter  lapsed 
until  attention  was  attracted  to  it  again  a  few  years 
ago  through  the  rising  price  of  rubber.  Attempts  were 
made  to  extract  the  rubber  from  the  plant  by  means  of 
solvents.  Other  attempts  were  made  to  destroy  the 
woodyand barky  matters  by  chemical  means  and  leave  the 
rubber  untouched.  Many  patents  have  been  taken  ou1 
for  all  sorts  of  processes  but  the  mechanical  method  has 
practically  superseded  them  all. 

•!•  m  of  the  industry  to-day  may  be  judged  by  the 
fad    that  in  1910  guayule  rubber  will  form  about  20  per 
cent,   of   the   total   world's   production  of  all   kinds — one    ; 
large  company  in  Northern  Mexico  alone  producing  more    ! 
than   10  pel  cent,  of  the   world's  total  product.     Unless   I 
the  rains  of  the  rubber  district  are  more  than  usually  plcnti- 
tul,   it   is  not   likely  that   this  rate  of  production  can  be 
kept  up,  but  there  is  no  doubt  that  ordinary  re-growth 


of  the  shrub  will  allow  a  large  production  for  many  years 
I    to  come. 

The  plant  is  pulled  hom  the  soil  and  laden  on  the  hacks 
of  burros.  It  is  then  carried  to  a  central  station  while 
it  is  baled  by  ordinary  hay  balers.  These-  bales  are  placed 
upon  large  wagons  which  arc  drawn  across  the  desert  by 
huge  teams  of  mules — often  12  or  14  to  the  team — to  (he 
railroad  station. 

At  the  factory  the  process  in  principle  is  very  simple, 
whilst  the  technical  details  have  presented  many  dif- 
ficulties, the  conquering  of  which  has  resulted  in  a  better 
and  better  grade  of  rubber.  The  plant  is  crushed 
to  a  very  line  state  of  division  in  the  presence  of 
water  and  in  the  crushing  the  small  grains  of  rubber  adhere 
j  to  one  another,  forming  minute  worms.  These  worms 
are  capable  of  Boating  while  the  major  portion  of  tin- 
woody  and  barky  matters  sink  in  the  water.  The  rubber 
is  skimmed  off  and  further  cleaned  by  purely  mechanical 
means.  It  is  then  packed  or  baled  and  is  ready  for 
market . 

This  process  is  used  for  the  bulk  of  commercial  guayule 
rubber.  Special  brands  arc  also  prepared  for  specific 
purposes.  These  brands  are  usually  more  or  less  de-resi- 
nated.  The  resin  in  the  commercial  rubber  is  a  highly 
complex  body. and  ranges  from  19  to  21  per  cent,  of  the 
crude  dry  rubber.  There  seems  to  be  little  doubt  but 
that  the  presence  of  the  resin  acts  to  some  degree  as  a 
preservative  in  vulcanized  rublicr  goods.  The  so-called 
resin  comprises  all  the  "acetone-solubles''  that  the  rubber 
contains.  For  some  purposes  from  5  to  10  per  cent.,  or 
15  per  cent.,  or  even  all  the  resin  is  extracted,  although 
many  manufacturers  believe  that  this  process  does  not 
appreciably  influence  the  quality  of  the  product.  Guayule 
rubber  is  classed  among  the  soft  inferior  rubbers.  It  is 
undoubtedly  a  true  rubber,  and  is  almost  paradoxical 
in  its  nature  from  the  fact  that  the  process  of  vulcanization  ■ 
enhances  its  quality  to  an  extent  which  brings  it  into 
direct  competition  with  other  rubbers  which  sell  for  higher 
prices.  In  other  words,  it  seems  likely  that  the  future- 
will  see  guayule  rubber  at  a  price  which  will  be  higher 
relatively  to  that  of  other  rubber  than  the  price  which  at 
present  obtains.  In  rubber  goods,  when  properly  vulcan- 
ized, guayule  rubber  does  not  readily  deteriorate-.  An 
extended  experience  indicates  that  its  life  or  resistance 
to  cracking,  etc.,  is  as  great  as  that  of  rubbers  of  a  very 
high  grade. 
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WATER   OF  CRYSTALLISATION    OF   MAGNESIUM, 

ALUMINIUM    AND    SODIUM    SULPHATES    WHEN 

PRESENT    IX    LEATHER. 

BY  DR.  J.  GORDON  PARKER  AND  M.  PAUL. 

Nowadays  sole-  leathers  an  frequently  treated  with 
various  salts,  including  magnesium  sulphate,  sodium 
Sulphate,  and  aluminium  sulphate.  These  salts  arc  used 
e  of  their  cheapness;  they  arc  non-hygroscopic 
and  contain  a  large  proportion  of  water.  When  their 
amount  does  not  ex<  eed  6  or  7  per  cent,  of  the  weight  of  the 
leather,  no  crystalisation  takes  place  on  the  grain,  and  it 
is  quite  impossible  by  simple  examination  to  see  if  the  goods 
are  adulterated.  .Moreover,  in  the  analyses,  the  per- 
centage of  ash  is  very  low.  due  to  the  fact  that  dissociation 
takes  place  during  the  burning.  Epsom  salt  especially  is 
completely  dissociated  into  magnesia,  in  such  a  way  thai 
one  part  of  magnesia  corresponds  to  6-16  of  MgSOt,7H,0. 
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sulphates  art  .1.  i>  i  mined  in  the  asl 
sulphate  as  phosphate*,  aluminium    mlpl  il  limine, 

odium     mlphati     b;     estimation    of    nilphui 
Thr   percentages    which   arc   obtained    from   the 
calculated     as     hydrated     sal         General! 
sulphate  is  reckoned  with  seven  niols.  ol   water,  bocau  i 
ii  orystallises  in  the  air  in  this  stati 

(  hemists  do  od 

sulphates.     This  uncertainty  big  difTer- 

i  p    iportion  to  tho  hieh  pel   ento   i  iter  « it  b 

which  the  salts  maj   crystallise.     For  in  tance,  the  pro 
portions  of  hydrated   salt   corresponds  part   ol 

anhydrous  sail  are,  according  to  the  numbei 
of  water  of  crystallisation,  as  fellows: — 

M ■uin,  .1111111    tulphate.     One    part    of    anhydi 
oomeponds  to  2-04  parts  of  MgSO.,7H,0,   I  Ti   p 
MgSO„5H,0,  and  to  111  parts  of  MgSO^.H.O 

Sodium  ndphate.-  One  pari  of  anhydrous  salt  corres- 
ponds i"  2-26  parts  of  Na  si ' ,. mil  .( >.  1-63  parts  of 
Nu. sii,. r.ll.d.  and  to  1-35  parts  of  Na,S04,3H,6. 

Aluminium    sulphate.     One    part     "l    anhydn 
corresponds  to  1-96  parts  ol    »J,(S04)  ,18H,0,  1-63  pa 
of  A1,(S04)„12H,0,  and  to  1-31  parts  oi   U,(SO|  „6H,0. 

Tin-  chemist   knows  that  the  method  ol  calculaf 
somewhat  optional,  therefore  this  does  not  matter,  but 
the  practical  tanner  who  examines  the  analyses  and  sees 
only  the  percentages  which  are  given  to  limit,  it  makes  " 
great  difference  in  his  appreciation  of  the  results. 
This    uncertainty    is    further    increased,    because    the 
rage    moisture   of   ordinary    sole    li  ithei      ifter   some 
weeks  of  exposure  to  the  air  of  a  laboratory  is  between 
lii  ami    18  per  cent.;    in  determining   the   moistun 
leathers  containing  3  to  4  per  cent,  ol    alp]  ilated 

as  anhydrous  salts  by  heating  in  the  air  oven  at  Hui       106  I 
for  three  hi  lira)  we  have  frequently  been  surprised  at  not 
finding  tin-  corresponding  increase  of  the  amount  of  » 
coming  from  the  wafer  of  crystallisation,  that  Is  to  say, 
about  :i  or  4  per  cent.   This  might  he  due  to  the  difficulty 
of  dehydrating  the  salt,  but   by  heating  in  a  vacuum  for 
a  Ions  time  till  constant  weight,  we  haw   onlj   r  covered 
this  difference  for   magnesium  and  aluminium  sulpl 
whereas  with  sodium  sulphate  the  moisture  was  not  very 
much  inert 

\\ .  have  therefore  investigated  the  possibility  of 
determining  anil  verifying  the  amount  of  «  stal- 

lisation  for  the  three  above-mention  'ln-r. 

For  the  other  non-hj  salts,  mch  i    barium 

chloride,  the  ratio  of  water  to  salt  is  very  low,  and  thi  n 
the  question  is  not  an  important 

Curried    leathers    and    leathers    treated    with 
percentages  of  glucose   have   been   tried,   but    we  unfor- 
tunately   got    discordant    results;     with    fattj 
because   the  oxidation    of  the   gi  nd    oils    j.    too 

variable,    and    with    the    leathers    treated    with    glw 
because  very    small  variations  in  the  moi  he  air 

produce  great  differences  in  weight,  due  to  the  hi 
nature  of  the  glucose. 

1  lunfore  we  give  only  the  method  and  the  results  for 
sole  leathers. 

The    microscopic    examination    does    not     reveal    very 
much   because  these  salts  produce  some  non-crystalline 
precipitates  with  the  soluble  matters  from  the  leatl 
The  principle  of  the  process  was  a-  follows  :     \\ 
12   pieces  of  leather.  4  in.   square,  from   the  same   belly 
portion  of  the  hide,  before  rolling,  to  get  two  sufficiently 
homogeneous  series  of  six  pieces  each  :   after  six  days  the 
moisture  of  each   series  was  determined   under   the 
conditions,  taking  one  piece  of  1  in.   by  4  in.  fron 
sample.     For  the  two  portions  the  difference  in  mo 
was  about   0"02  per  cent. 

*  Levy  &   Manuel  1 1  aimers'  »nd  Chemist-    B      dh     k     p.  82), 
say  that  magnesium  sulphate  is  round  a-    the  aninrdt    D 
the  ash.     But  when  the  burning  to  n-h  i-  done  in  a  muffle  furnace, 
magnesia  is  alw-ays  found. 

t  The  percentage  of  magnesium  sulphate  with   t  d 
water  calculated   from  the  a-h  is  always  too  great,  becaust  tie 
magnesia  from  tho  water  and  from  the  lime  used  in   the  'anyard 
arc  counted  in  the  same  way. 


Tin  i.  in  a g  two  portioi  Lher  in  the  air 

ami     i  I  lo     dailj  WOr<     the 

and     for     lltli     thl 

o  o-i  e  0-009  pet     et 

This    point    hii-   been    verified    thrw     timea;   once    in 

opera!  re,  and  twice  witl  stoned  with 

■!;•  pel    i  •-lit .   ol    " 

Now .  ii  oio  "■  0  h  a  s.ilm  ion 

:  and  the  other 
one  moistened  with  the  same  volume  ol  pure  water,  and 
the  two  son.'-  allowed  to  drj   in  The  ail  undei  the  same 

i    it    will    be   possible   to   lire!   out    the   amount    of 

watei    which   hat    been   fixed   bj    the   salt.     As  the  two 

portions  are  similar,  the  comparison  between  the  weights] 

of  tho  two  iken  fn  m  time  to  time  will  -how  tin 

relative   increase  ol    weight    produced   bj    the   salt  ;    the 

weight  of  anhydrous  salt    being  known,  the  water  from 

this  salt  and  therefore  the  number  of  molecules  of  fixed 

Joulated. 

This   suggestion   may   be  criticised   from  a   theoretical 

point    ol    view,   but    it    answers  sufficiently   foi    practical 

purposes,    b  be    into  resting    point  thi 

produi  ed  bj  ■  a  nam  amount 

of  salt. 

We   have    mad'    several    experiments    with  each    salt, 
using    various    proportions    ol    anhyd  on    the 

weight   of  the  leather,   varying  the  condition!  of  di 

with    various    le oon  sining   different    amounts   of 

soluble  mat 

i  o  aii..w  oi  an  i  a  j   impregnaf  ion  » 
ox  hide  bellies  ;  ait.  i  'imp 

out,  mineral  oil  was  used  lot  oiling  instead  of  cod  oil 
to  produi  ■  a  more  porou  gi  sin  I  bj  drj  in  was  done 
at  the  ordinary  temperature  foi  three  weeks,  the  experi- 
ments being  carried  out  with  samples  of  :t  in.  square, 
six  pj  each  group;   all  the  pieces  put  together  for 

to  arrive  at  an  average  moisture-content,  and 
the  weights  taken  ever]  daj  to  see  the  com  ordance  of  the 
variations. 

Thi   weights  ol  the  various  group-  were  about  Iihi  grms. 

Impregnation  uiil  solut  phaUe,     The  -^'r 

wot.  '-.      Solutions   were   made 

lining  16  pel  cent,  of  anhydrous  salt  at  20  C     The 

■  imation  of  sulphuric  acid 

for  each  salt,  and  estimaf  ii  magni  sium  as  pliosphate, 

and  aluminium  a-  alumina. 

With  these  three  standard  solutions,  three  nen  - 

;  liquid  4  grms., 
■2  grms.  and  I  grm.  respet  tivelj  ol  anhydrous  sail  in  such 
i',   that  bj  using  26  i  ,c.  ol  the  solutions  for  1UO  grms. 
of    leather,    the    poo  salts    wi  tively 

4,  2 1  "  "•>  the  v><  ight  of  the 

leather.     With  mote  than  4  pet  cent,  the  salt  crystal 

on  tho  out  i  ix] is  was  impregnated 

with  tiding  solute. n.     When  the 

liquid  is  carefullj  rut  drop  by  drop  on  the 

and  on  the  flesh  sido,  it   ia  quite  possible  to  put 
§5  pei   cent  of  liquid  in       ,  leather  without  any 

loss,  [mmediatclj  .dt<i  impregnation  the  leather  was 
weighed  to  verify  that  no  loss  had  occurred. 

[he  groups  with  water  were  moistened  with  -.r>  c.c.  of 

pure  water.     The  drying  ol  the  various  groups  was  done 

I-,     m    the    same    way.      Tho    lir-t    at    ordinary    tern- 

Is   '  .),  tio  nd  m  the 

drying  room  at  22      -  id  the  third  at  -'- 

,i  the  third  moved  from  the 

ng  was  normal  to  prevent 

the  alteration  whii  b  i mpani  omplete  drying. 

All  the  samples  put  together  were  weighed  three  timea  a 
ntlis. 

ix  days 
aftor   the   impregnation   for  the  drying   at   ordinary   torn- 
ture,  and  after  ten  days  foi  the  other  grou] 

,1  with  thi  ■"■  heated  with 

ive    the    relative    increa f    weight    produced 

bv  ml    of   anhydrous   salt,    therefore   the   fixed 

quantity  of  water,  and  the  numbei  of  molecules  of  fixed 
alculatcd. 

ii  2 
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The  numbers  in  the  following  table  give  the  average 
determinations  which  were  in  concordance  at  each 

weighing. 


A  method  has  been  recently  patented  by  Cumberland 
of  Melbourne,  which  aims  at  the  prevention  of  the  corrosion 
■  if  iron  and  steel  by  passing  a  current  of  electricity  sufli- 


PercenUge  of  Anhydrous  salt . 


Molecules  of  water  fixed  by — 
Magnesium  Sulphate.  Sodium  Sulphate. 


Aluminium  Sulphate. 


Drying  at                                               lining  at                                              Drying  at 
"•-WC.    22*-24°C.    28"-30T.         15°-18°('.    22-21  (\    28'-30°C.       150-18°C.  22°-24°C.28'-30°C. 

• 
the  weight  of  the  leather 
|          of 

Leathers  with    1"  .,      <"luble 
1      matter. 

i 
6-1                   5-4        '          3-1* 
7-1                   6-0                   5-2 

6-4                   5-7                  4-8 

2-3 
2-9 

2-6 

1 
2-6                2-8              LI'S              9-9 

2-8                   2-2                118              10-2 
2-7                   3-2                11-4                9-8 

8-R 
10-4 

in-8 

2%  on  the  weight  of  the  leather 

..  .            Dl 
Leathers  with     10%         soluble                6-5 
1     matter.            6-8 

5-3 

5-0 

5-4 

3-3' 

5-1 

2-7 

2-4 
3-0 

2-2 
2-9 
2-4 

2-5 
2-7 
2-3 

11-5              10-1 

12-2                9-7 
10-1              12-3 

10-0 
10-B 
11-3 

the  wight  oi  the  leather 

Of                      6-9 

Leathers  with     10%        soluble              7-2 

1     matter.            7-o 

6-0                 5-2                 3-1 

6-2                   4-9                   ■••  7 
5-1                   5-2                   3-2 

2-4                  2-2 
2-7                   2-8 
2-6                  3-1 

12-8 
10-7 
11-0 

10-9 
11-1 
1M 

10-7 

11-2 
9-8 

The  samples  marked  •  showed  crystallisation  outside. 


"i  the  table  we  see  that  magnesium 
sulphate  has  taken  about  seven  mols.  of  water  for  the 
leathers  which  arc  dried  at  ordinary  temperature.  This 
quantity  decreases  to  five  mols.  for  leathers  dried  at  high 
temperatures.  For  aluminium  and  sodium  sulphates, 
the  difference  is  smaller,  depending  on  the  temperature 
of  drying,  the  amount-  being  10 — 12  mols.  of  water  for 
aluminium  sulphate  and  three  for  Bodium  sulphate. 

The  results  also  show  that  the  percentage  of  soluble- 
matter  varying  between  5  and  20  per  cent,  of  the  leather 
if  affect  the  quantity  of  water  fixed  by  the  salt. 

In  addition  we  have  made  Borne  determinations  with 
lmi  gnns.  ol  small  pieces  oi  leather  abont  I  in.  square, 
put  in  basins  to  facilitate  the  impregnation  with  the 
solutions,  bul  the  results  were  no!  satisfactory,  because 
crystallisation  takes  place  >m  the  surface  of  the  samples 
and  on  the  bottom  of  the  basins  :  the  number  i  if  molecules 
<>f  water  was  always  smaller  than  the  number  given  in  the 

Finally,  we  have  made  a  determination  with  larger 
ir,  with  three  groups  . .f  samples  (500  arms. 
:  the  first  group  with  3*5  per  cent,  of  anhydrous 
magnesium  sulphate  on  the  weight  "f  leather,  the  second 
with  3*5  per  cent,  of  anhydrous  sodium  sulphate,  and  the 
third  with  the  same  volume  of  water,  dime.,  the  drying 
a'  ordinary  tcmjiorature.  The  results  were  for  magnesium 
sulphate.  6-fi  mols.  of  water,  and  for  sodium  Bulphate 
3-1  mols 
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cientlv  strung  to  reverse  the  direction  given  above  and  so 
make  the  iron  the  cathode.  It  is  put  forward  as  being  of 
special  service  in  preventing  the  corrosion  of  boilers.  In 
actual  practice  a  bar  of  wrought  iron  is  suspended  in  tire 
boiler  to  act  as  the  anode  and  a  current  of  electricity  of 
1  to  2  amperes  at  4  to  8  volts  pressure  is  passed  from  this 
through  the  water  to  the  shell  of  the  boiler.  Several 
marine  boilers  have  been  working  now  for  some  months 
under  these  conditions,  and  the  results  arc  stated  to  be 
eminently  satisfactory. 

The  Colonial  Sugar  Refining  Company,  Ltd.,  of  Sydney, 
to  whose  scientific,  staff  the  authors  belong,  maintains  a  very 
large  number  of  boilers  at  it  s  various  mills  and  refineries. 
and  at  fames  trouble  has  arisen  through  bad  feed  water. 
The  method  was  consequently  of  interest  to  the  Company, 
and  in  this  paper  arc  given  the  results  of  some  experiments 
carried  out  with  the  object  of  determining  if  possible  the 
probable  practical  value  of  the  process. 

Ill  Table  I.  are  set  forth  the  results  of  some  preliminary 
experiments  carried  ouf  with  small  iron  and  steel  plates 
11-  in.  X  H  in.  :■  J  in.  A  small  storage  battery  was 
employed  for  the  supply  of  the  current,  which  during  the 
scries  described  in  Table  I.  was  delivered  at  a  pressure  of 
3-3  volts.  The  resistance  of  the  circuit  given  in  the 
second  column  of  the  Table  was  made  up  of  that  of  the 
solution  plus  that  purposely  supplied  from  a  'Standard" 
resistance  box.  The  anode  and  cathode  plates  were  placed 
5  ems.  apart  in  a  beaker  with  about  115  e.e.  of  solution, 
and  the  resistance  between  the  plates  was  found  to  be 
about  li.22.  and  370  ohms  for  sea-water,  acid  solution  and 
ordinary  tap  water  respectively.  The  alteration  of 
1  i  bance  during  the  progress  of  the  experiments,  owing 
to  change  in  composition  of  the  solution,  was  only  of 
moment  in  tin-  case  of  the  two  experiments  in  acid  solution 
using  iron  anodes  and  no  account  was  taken  of  it  in  these 
preliminary  trials. 

For  purposes  of  comparison  it  should  be  stated  that  the 
corrosion  "t  the  steel  and  iron  when  placed  in  a 
beaker  for  24  hours  with  about  115  cc.  of  solution  was 
found   to   be  : — 
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1  up  between  two  different  metals 
pable  of  conducting  tie    .  I 
current  is  well  known  and  accounts  for  the  rapid  i  OXrosion 
of  iron  in  contact  with  coppei  or  brass.      The  current  can 

b lowing    from  tin-  iron  as  anode,  to  the 

copper  or   :  I.,  while  positively  charged  iron 

pass  into  solution  and  hydrogen  ions  are  simultaneously 
forced  out. 


Aeiil  solution     . 
Sea-water 
Ordinary  water 


Steel. 


0-08      gram 
0.0083 


Wrought  Iron. 


u-iil       gram 

0-0032 

0-0028 


Different  pieces  of  Bteel  made  from  the  same  plate  gave 
very  varying  results  but  the  figures  are  sufficiently 
repre  entative  lor  purposes  of  comparison. 

Tie  result*  given  in  Table  I.  show  that  the  corrosion  of 
wrought   iron  and  steel  m  ordinary  water  or  in  sea-water 
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ran  be  prevented     as  judged  bj   constancy   oi   woi 
the  cathode  pioi  o     bj   o^  i  n     mall  ourrenl 

the  anode      lit  ai  id  »lu1 lo  bl  took 

place  with  ■  current  ol  0-15  ampere  with  ii 

Imi   with  platinum  as  anode  the  eurrenl   did  no(   wholly 

protect  the  cathode  and  reference  will  be  mado  to  th 

In  the  -ni  watei   experiments  .1  green  coating  <■!   ferrous 

hydroxide  ni  irlj    ilwa)        irmed  on  the  cathode  and  the 

dlfficulU  ■ 'I  removing  thin  no  doubt  accounts  for  the  slight 

gain  of  weight   observed   111   sm uses. 

The  results  "I  these  preliminary  experiment 
Interesting  that  it  was  decided  i"  conduct  furthoi  experi 
Bunts  using  larger  plates  and  also  with  th 
determining  more  oxactly  the  Bize  of  current  whi  h  would 
Ih-  sufficient  to  prevent  corrosion  undei  .1  criven  condition. 
\  plate  ,',  in.  thiok  «.i-  bent  into  circulai  ihape,  the 
dimensions  of  the  cj  Under  thus  formed  being  B  in.  it 

.nut  B  in.  diametei      The  surfs s  of  this  cylind 

70  times  ilmi  of  our  of  the  small  plates  used  previously. 
I'.\  placing  a  rod  of  iron  in  the  centre  of  the  cylinder  to 
serve  as  the  anode,  conditions  were  obtained  approaching 
more  nearlj  to  those  that  would  !»•  met  with  in  the 
praotica]  application  of  Cumberland's  method  to  boilers. 

Tlir  steel  cylinder  weighed  about  660  grams  and  i'  was 
found  that  it  could  be  washed  with  water,  dried  and  re- 
weighed  with  an  .■nor  not  exceeding  0-015  gram 

Two  experiments  were  first  made  with  acid  sole 
as  information  was  wanted  as  to  whether  the  eleotrolytii 
process  would  be  of  use  in  protecting  boilers  if  fed  with 
sour  waters  from  sugar  factories  Phe  results  appear  in 
la  1  ile  1 1.. .u  11 1  although  the  acid  solution  used  ws  1  of  much 
strength  than  would  over  be  met  with  in  prai  fcii  1  . 
11  «ns  quite  clear  that  the  steel  cylinder  could  be  pro 
teeted  by  using  ourrents  ol  quite  moderate  strength. 

In  the  first  experiment  400  ohms  resistam  e  were  added 
to  the  circuit  from  the  resistance  box  in  order  to 
reduce  the  strength  of  the  current  to  about  0-01  ampere, 
in  the  second  the  resistance  of  the  cell  only  was  employed. 

The  alteration  in  the  resistance  of  the  cell  owing  to 
solution  of  iron  is  shown  bj  the  second  resistance  figure. 

An  interesting  point  brought  out  bj  these  experiments 
was,  that  the  quantity  of  currenl  actually  used,  calculated 
from  the  voltage  of  the  batterj  and  the  resistance  of  the 
circuit,    was    approximately    equivalent    to    the 

Calculated    from    the    amount    of    iron    removed    from    the 

anode.  The  electrochemical  equivalent  of  iron  i~  '00029 
gram  per  see.  per  ampere.  111  other  words  1-044  grma  of 
iron  is  carried  by  a  currenl  of  one  ampere  per  hour,  and 
hence  from  the  loss  of  iron  from  the  anode  it  is  possible  to 
calculate  the  ourrenl  flowing.  This  suggested  that,  in 
applying  Cumberland's  process,  it  might  be  possible  to 
determine  the  strength  of  currenl  for  any  given 
finding  the  rate  of  corrosion  of  the  steel  in  the  given  solu 
tion.  and  then  calculating  from  the  electrochemical 
equivalent  of  iron  the  opposing  current  required.  The 
method  was  tested  in  some  experiments  carried  out  with 
-.  1  water. 

The  cylinder  was  first  immersed  in  sea-water  for  72 
111.I  was  found  at.  the  end  of  that  time  to  have  lost 
0-8  gnu.  As-uining  that,  in  order  to  keep  the  ""ii  from 
dissolving,  an  amount  of  electricitj  has  to  bt 
tin,. ugh  the  circuit  equivalent  to  thai  produced  63  the 
dissolution  of  0-3  grm,  we  find  thai  0-28S  amp  1- 

B   current    ol    0-004   amp.    per   hour   for   72 
hours. 

Three  experiments  with  sea-water  were  performed 
using  currents  of  0-01,  0-004,  and  0-0027  amp.  respc 

0  the  above  theory  the  first  current  should  be 
larger  than  necessary  to  prevent  corrosion  of  the  steel. 
the  second  about  correct,  and  the  third  too  small;  and 
this  prove  I  to  be  the 

In  the  first  experiment  the  steel  was  completely  pro- 
tected, but  the  currenl  employed  was  much  larger  than 
necessary  and  the  excess  ol  iron  removed  from  the  anode 
formed  a  greenish  mud  of  ferrous  hydroxide  which  partly 
remained  on  the  cylinder.  In  the  second  experiment  the 
strength  of  the  current  seemed  to  have  been  judged  very 
correctly.  The  plate  was  quite  protected  and  very  little 
ferrous  hydroxide  was  formed.  In  the  third  experiment 
the  current  was  weak.  No  ferrous  hydroxide  but  only 
ferric    hydroxide    was    produced    and    the    cylindei    lost 


hi \\  in  weight       in  tie   la  '  two  cj periii 

Tiil.l.   1 1     the  1  vlindi  1  our 1  perfi  ctly  1 

duritt  1    time  it  n 

likelj    1l1.it    in    employing    'In  the 

d  to  prevent  od  by 

■  d<  1  it :  in  from  the  rate  ol  n  of  the  iron  or 

ol    under   11. 

in  e>  hat  call  ulated   mould  be  employ  1 

make      1  tain  "i  pro!  "f  a 

boilei  it  would,  ot 1  ible  lo  determine  the 

'in  1  I  ly.    lull     if   a   -ample  ol    thl 

mad.  il    dnable  1  be  rate  ol    ■  ■> rosion  ol  I ; 

In   th 

1      Prom  He  ratio  of  the  area  of  boiling 

!   !..  il t   the  -ample  the  ourrenl 

required  to  prei  enl  the  corrosion  of  tl  ould 

be  detei  mined.     Assumin  oiler  «  ould 

ate  equal  to  the  ratt  ion  of  the 

experimental  steel  cylinder    in    sea-water,  and   thai   the 

1  I.,  the  wati  feet,  then 

the  -in  fai  e  •■!  the  ei  Under  bein  rrenl 

,  ,  .     0-004     2500  ™  .    , 

required  w.uld  be  .,_  a    impt  n         1  bis  bgure 

omewhal  higher  than  Cumberland's  estimate  of   1 
2  amp.  al  I  to  -  ire,  bul  it  must 

that  the  rate  ol 

watei  and  tbit  effect  migl  ly  out  weigh  the  influi 

,.i  ;  in    hi  I m] 11  he  water  in  a  boiler. 

water  is  also  a  '""'"  ' 

and  it  1    quite  probablt  that  thi  1   timate  ol  I  to2 

n  t    too    lo\t        \  il    would   depend   on    the 

mil    tie      material    of    tile     hoiler 

itseli 

fjp   to   this  time   Cumberland's  explanation   that,   by 
making  the  plate  t,.  l„-  protei  ted  tl 
ions  "f  imn  an-  prevented  from  entering  the  solution,  was 

pted    a-   satisfactory.     Tim   only   disturbing   experi 
nu  ni-   were   those   in   which   platinum   was  used  as  the 

le,  in  which,  although  the  current  employed  was  far 
Ml  ,  ,.  ,-.  ..t  thai  required  to  proteel  the  plate,  corrosion 
stilltookp  hi  eNtent.   To  obtain  further  informa- 

111  tin-  p'int  some  experiments  wet cdueted  with 

zinc.      \  rod  nf  /nu'  wa-  pi. e  ed  in  a  -m.dl  beaker  filled 
with  V  :.  sulphuric  a  id  and  its  rate  of  solution  determined 

I  then  re-weighing  it.     It 
itive  p"lc  of  tl 
t|ir,,  .  I  platinum  was 

inected    to  le.     The    two    were    then 

immersed  and  left  for  one  hour.     Even  when  a  current 
was  used  :s  or  4  tint  that  calculated  to  be 

sufficient  to  prevent  !  corrosion  was 

onl-.   diminished  to  about  half  its  previous  value.     Thus 
a  rod  of  zinc  was  found  to  behave  as  follows: — 


Immersed  one  huur  without  current 

Using 
wit  i 

using 


Loss  in  weight, 

grins. 
0-012 
0-00  <u 
0-015 
D-0OB2 


■pi,,  only  varied  from   18    I '.  to   1 

al  equivalent  of  zinc  1  rm.  per 

nour   (il,.  ..„, ,,.,,,  0-015  grm.  would  be  about 

0-012  amp.,  while  that  actuallj  employed  was  marly  three 
,,„„..,  ;,.   jreat.     Winn   a   zinc   rod   was  substituted   for 
p  of  platinum  as  tne  anodt   s  gain  of  0-002  grm. 
■ir.  and  this  gain  would  ha\ 
if  the  eft  of  the  1  urrent  had  not 

[ution  of  zinc  ft   in  the  anodi 
rimenl  in  which  the  sine  dissolved  more 
rapid!)   the  rate  of  solution  mined  in  ti 

cessive  experimenU  to  bt   0-2774     od  0-2786  grm.   in  30 
tiiinut. ■-.     1  required  n 

- 
just  slightly  in  and  a 

was  use  I   presenting    1   mm  h  smaller  - 
hodc.     The  anode   It  -    grm.    in    30 

minute-,  while    tl,  lost   only  0-0264    grm.  and 

louhtless  have  keen  compl 
the  solution  of  some  zinc  from  the  anode  by  the  action  of 
the  acid 
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It  was  thus  clear  that  in  thi'  ottse  ol  lino,  as  In  that 
of  iron,  the  weight  of  the  cathode  can  be  maintained  by  a 
current  calculated  from  the  actual  corrosion  of  the  cathode 
in  the  given  solution,  provided  that  the  ions  of  the  anode 
are  carried  through  the  solution.  11  B  larger  i  urrent  than 
that  calculated  be  employed  the  deposition  from  the  at 
will  increase  the  weight  of  the  cathode.  In  the  experi- 
ments with  iron  and  /in.   anodes  the  cathode  metal 

KinL;.  but  its  weight  was  being  made  up,  at  any  rate 
in  the  acid  solutions,  by  deposition  from  the  anode,  and 
this  was  clearly  demonstrated  in  the  last  tint  experiment 
described,  in  which  the  deposit  of  sine  on  tin  cath 
derived  from  the  anode  i  ould  be  plainly  seen.  Daring  the 
progress  of  tic  experiment  tin-  cathode  appeared  to  dis- 
Bolve  in  the  solution  and  to  give  on  hydrogen  ^,i~  just  as 
freely  as  when  it  was  immersed  in  the  acid  solution  without 
any  current  passing.  That  the  iron  or  zinc  should  be 
•  Iving  from  the  cathode  while  simultaneously  deposi- 
tion of  the  same  metal  was  taking  place  seems  rather 
strange  at  first  sight,  but  is  not  -"  when  we  consider  the 
action  which  takes  place  when  a  piece  of  iron  is  immersed 
in  a  solution  of  copper  salt.  Here  the  ions  of  iron  pass  into 
solution,  and  the  copper  ions  take  their  place. 

That  the  pa  a  current  is  in  itself  not  sufficient 

to  keep  the  cathode  protected  is  shown  by  the  experiments 
with  iron  and  zinc  in  which  platinum  was  used  as  the 
anode.  At  the  same  time  the  connection  of  the  iron  or 
zinc  to  the  negative  pole  of  the  battery  does  diminish 
the  solution  of  the  metals,  but  the  diminution  is  much 
more  marked  in  the  case  of  iron  than  /inc.  If  we  take  it 
that  the  piece  of  steel  used  in  the  first  experiment  described 
in  Table  I.  would  have  lost  o-tis  am  in  the  acid  solution 
if  left  to  itself,  then  since  only  0-0036  grm.  was  lost  when  a 
current  of  015  amp.  was  employed,  the  loss  of  metal  was 
under  5  per  cent,  of  what  it  would  have  been  in  the  absence 


During  the  progress  of  the  first  experiment  describe  1  in 
Cable  L,  6  O.C.  oil  solution  was  taken  from  the  beaker  at 
intervals  and  tested  with  potassium  ferrooyanide  in  order 
to  determine  whether  the  quantity  of  iron  in  solution  con- 
tinouBh  increased  or  whether  it  reached  a  certain  concen- 
tration and  (lien  remained  stationary.  The  first  test  «• 
taken  a  few  hours  from  the  beginning  of  the  experiment 
and  showed  lie  same  amount  of  iron  as  in  all  the  sub- 
sequent  tests,  proving  that  only  a  certain  quantity  of 
iron  passed  into  solution.  In  the  experiments  with  the 
steel  cylinder  in  sea-water  it  was  found  impossible  to  weigh 
'lie  cylinder  with  certainty  with  an  accuracy  greater  than 
0-016  era.  Furthermore,  the  passage  of  a  current  through 
ei  generates  -i " li um  hydrate,  which  would  not  only 
lend  to  reduce  the  corrosion  of  the  cylinder  itself,  but  would 
also  precipitate  iron  ions  passing  from  the  anode.  It  is 
therefore  doubtful  in  these  experiments  whether  any  iron 
was  deposited  on  the  cylinder  itself,  but,  even  making 
allowance  for  the  occurrence  of  experimental  errors  in  the 
weighing,  the  loss  from  the  cylinder  could  only  have  been 
verj   slight. 

Although  the  experiments  described  have  shown  that 
the  electrolytic  process  does  not  actually  prevent  metal 
from  entering  the  solution  from  the  cathode,  for.  where  the 
weight  remains  constant,  deposition  is  taking  place  from 
the  anode,  yet  the  tendency  of  the  metal  to  pass  into 
solution  is  much  diminished.  Whether  or  not  the  deposi- 
tion of  fresh  metal  from  the  anode  takes  place  evenly  over 
the  surface  of  the  cathode,  forming  a  coating  which  may 
continually  be  removed  and  so  protect  the  main  body  of 
the  metal,  is  a  matter  which  could  only  be  decided  by 
further  investigation. 

In  conclusion,  the  authors  with  to  express  their  thanks  to 
the  management  of  the  Colonial  Sugar  Refining  Co.,  Ltd., 
for  permission  to  publish  the  results  of  their  investigation. 


Table  I. 


Solution. 


A 
B 

c 

I> 
i: 

F 

Q 


Resistance 
of  circuit. 


A725  Sulphuric  acid 

Do. 

do. 
Water  from  tap 
Sea-water    

do. 
Dilute  acid     


22  ohms 

do. 

do. 

M0  ohms 

s    „ 

30     „ 

22     „ 


Current 

in 
amperes. 


0-15 
do. 
do. 

0-000 

i-n 

0-1 
0-15 


Anode. 


Catiaode. 


Platinum  Steel 
do.             Wrought  iron 
Wrought  iron  do. 

do.  do. 

do.  do. 

do.  do. 

do.  Steel 


Loss  of 

Loss  Of 

weight  of 

weight  of 

Time  in 

Anode. 

Cathode. 

hours. 

grms. 

grms. 

0-0038 

24 

— 

0-0060 

21 

0-662 

0-0107  (gain) 

5 

0-1537 

ci. imus 

20 

7-5721 

0-0010  (gain) 

6 

1-3967 

0-0 

17 

0-5921 

0-0155  (gain) 

Not  taken 

Table  II. 


Current  in 
ampere-     den 
lated  from 
2  and  :s. 


Time    Loss  of  iron 

in      from  anode 

hours.       grms. 


Current 
calcu- 
lated 
from 
5  and  6 
amperes. 


Loss  on 
Cathode 
(steel  cylin- 
der). 
grms. 


Remarks. 


A  N/100    Sulphuric   acid  414-454 
B                       do.  14-60 

i  sea-water     10 

D  do.  1000 

E  do.  I  .'.hi  i 


3-8 

3-8 

4-0 

4-0 

4-0 

•00918  to  -00837 
•27  to 
•'I! 
■004 
•0027 


72 
18 
72 
72 
72 


H-721S 

Il-S-H 

0-8058 

0-2094 


0-0096 

0-067 

0-0111 

0-0041 

0-0028 


0-52 
0-25  (gain) 


0-03 


In  both  experi- 
ments C  and  D  a 
deposit  of  greenish 
ferrous  hydroxide 
had  to  be  removed 
from   the  cylinder. 

In  "D"  it  was 
very  slight. 


of  the  protecting  current.  Probably  ii  would  be  possible 
in  the  case  of  both  iron  and  zinc  by  sufficiently  increasing 
the  voltage  to  prevent  the  solution  of  the  metal  complete] \ . 
but  the  pro  ess  would  be  too  expensive  to  apply  on  a  I 
scale.  The  deposition  of  hydrogen  ions  from  the  platinum 
anode  would  undoubtedly  tend  to  protect  the  oathode 
from  the  action  of  the  acid,  and,  furthermore,  after  the 
iron  or  zinc  had  reached  a  certain  concentration  in  the 
solution  there  w  ould  probably  be  a  tendency  for  the  current 
to  re-deposit  them  on  the  cathode. 


DISCISSION-. 

Or.  E.  S.  Stokes  thought  that  this  paper  afforded  proof 
of  the  electrolytic  theory  of  the  corrosion  of  iron.  He  had 
prepared  a  number  of  specimens  illustrative  of  the  same 
action,  which  he  now  exhibited.  Bright  unturned  iron 
nails  were  imbeddod  in  a  12  per  cent,  solution  of  gelatin 
containing  phenolphthalein  and  potassium  ferrocyanide. 
One  nail  was  in  contact  with  a  small  piece  of  copper,  another 
with  tin,  and  others  with  zinc.     The  blue  colour  showed 


v.. I.  \\i  \     S 


Ci     I      .1     ERAL  I'l.Wi  .   M  v  HINERY. 


tin-  positive  polai  areas,  and  the  red  ooloui 

\\  In  ro.tlio  nail  wo      ul  or  wounded  a  \ 
polar  ai  how  ii. 

\|.    K.  J.  \    I  i:  inki  -.u.l  that  in  eloi  tri 

g |  deal  urn  il  in  t  h idi  - 

mberland  « 
Municipal  Power  Hon  H  7  inch  plate 

h  iu   h  i""  had  not 

I,,.,.,,  ,,  |  ,ppi  d,  ,i  «  itl     liminished.     There 

a,|  ...  that   thi  were 

leapt   |.,  rfi-ctl)   clean  b\   tho  treatment       I  !>■      imo  thing 

[one    it    the   Baliiiniii    Power   House   with   th< 
result. 

I'd,.  Chairman   said  that    it    was  woll  known  that   an 

.  produced  w  hen  i wa    undi 

being  Ui''  ■<<<  id'    and  I  hi    an  1 1    -I  the 

Mthode;    thus  the  strained  part  of  a  boiler   would 
,ui  electric  couple,  and  he  asked  how  thi    i  ouple  would  be 
j   bj   tho  application  o{  an  elei  tt  t  to  the 


boiler  a    n  wholi       II ntioi  i 

r,  in  whii  h 

' 
llj  corroded,  but  the  pump  had  be<  n  pro 

r.  \.  St  ii 

a  boili  '  went  inl  :  ""' 

i,l  ii 

action  would   itill  cor 
Dr.  II  vbkkb,  in  • 

but  thi    ippli  i d  ol  an  •  rt<  n 

,n,     In    the    ex]  in    which 

platinum  was  used  as  the  anode,  it  that,  even 

in  acid   water,  there  was  no  appreciable  decrease  in  the 
weight  ,,1  the  iron  oathode. 
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I.— GENERAL  PLANT;  MACHINERY. 

Freezing  mixture*.     J.    Duclaux,      Comptes    rend.,    1910, 

151,  715  716. 
lni:  principle  of  regenerative  cooling  is  applied  to  the 
production  of  low  temperatures  bj  the  mixing  ol  ap 
niopriate  pairs  ol  liquids,  each  portion  mixed  serving 
for  the  cooling  ol  successive  portions  to  be  mixed. 
Carbon    bisulphide    and    acetone    have    • 

most     suitable     liquids,     allowing     o     tempera! ' 

—48   C.  i"  be  rapidly  reached;    thej  are  introduced 
the  mixing  apparatus  bj   two  long  tubes  (saj    I  mm.  in 
diameter),  and  the  mixed  liquids  are  made  to  flow 

i In-  exteri I  the  tubes;    the  temperature  is  thus 

easily  kept  constant  for  hours,  and  the  liq  "ll|y 

ovored    bj    separating    with    water.     In    an    example 
given,  the  use  "I  1""  c.i  .  "I  carbon  bisulphide  and  fO 

etoue  p,-r  hour  was  necessan .  to  maintain  a  tempera- 
ture of— 43-5   C  in  a  volume  of  20  c.c.     P.  Sodn. 

OtUoidal  solutions  ;    Filtration  of .     A.  Sohoep.  Bull. 

Soc.  Chini.   Belg.,    1910,  24.  354     367. 
In    the   preparation    ol    the   collodion    filters    previ 
ribed  (this  J.,   1910,   l<>4!  1  the  following  propot 
,,f    the    ingredieats    have    given    the    best    results 
Pyroxylin,  4;    castor   oil,    3-5 ;    and    ether-alcohol,  92-5 
parts;  and  (2)  Pyroxylin,  4 ;    castor  nil,  4  ;    and  ether- 
alcohol,  '.'l'  parts.     The  solvent  consisted  "f   10 
alcohol  and  80  parts  of  ether.     By  adding  toeith 
elastic  collodions  variable  quantities  ol  glycerin,  mixtures 
were  obtained,  which  aftei  evaporation  of  the  solvent,  left 
membranes  through  which  certain  colloidal  emulsion 
solutions    could    be    filtered    without    exl  are. 

A   filtering    membrane   prepared   from   collodion    So.    1 
with  the  addition  ,>f  4  part  rid  enabled  a  mixture 

,,i    Prussian   blue   and     il  ;'"l; 

ami  water  containing    " pnisms   pet 

rendered  sterile  by  passage  through  a  membrane  ol  this 
nposition.  The  rate  of  filtration  was  Imi  c.c.  in  10 
minutes  with  a  height  of  liquid  in  the  filter-memb 
,,t  27  c.c.  [I  was  proved  thai  there  was  no  adsorption  of 
colloidal  bodies  by  the  substanee  ol  the  membrant  during 
the  filtration      C.  \   M 


Patksts. 
Measuring  thi  ■  «*  ■   ApparaUu 

for -.     F.  Simpson  and  A.  R  T.  Woods,  Ui 

l         Pat.  21,769,  Sept    24,  1909 
In  apparatus  I  he  flow  of  liquida  thn 

i  .  onduil  .  in  which 
is  indicated  b;   a  liquid  gauge  showing  the  diff 
pres  tire  on   the  opp  ""  '"  '  "' 

circuit,  the  i  laira  is   fox   an  "'' 

triction  which  consisl  '  plug  in  d 

so  arranged  thai   by  closing  the  cock,  the  "  obstruent 
can  be  removed  for  inspection  without   I"--  ol   li 

— \\  .  H.  C. 

meters  and  th,  lib  :  Induating  and  recording  apparatus 
for  electric  ■     W.  Armour,  Irvine,  N.B.     hug.  Pat. 

22,764,  Oct.  6,  I"11" 
Thh  claim  is  for  a  method  of  recording  the  tern] 

different  points  "ding  instrument  i,\ 

i  suitable  arrangement  of  connections.-  W.  H.  t. 

ng  and  fill,  ring  apparatus.    W.  Michel,  Suhl,  <  termaiij , 
Pat  2875,   Feb.  5,   1910. 
\  ,       i    SlU  ring   tanks   construi  tod    op    thi     -i 

,„  is  go  arranged  thai  the  Uquid  p  n  onward 

,,'„.  b    altering    media    ol    progressiveiy  in- 

iported  on  trays  juBpendcd  below  the 
„,,,„:  J    the   tanks.     Overflows   and   l»ffle-walls 

arlt!  flow  of  the  ligmd.     the  solids 

arc  removed  in  trucks  which  run  on  rails  laid  along  Uie 
floor  of  the  tanks  and  passing  through  sruieo-dooTS  in  the 
lower  parts  of  the  division  walls  between  thet 

— \\  .  xi.  L. 

FUUring   liquid*.     Apparatus    lor    - .J.    Mallitano. 

Paris:    ring.    Pat  i     '•""      <■  ",,,-r   1"t- 

.  \,„il  9,  1909. 

\  ,-,„■., i  a  membrane  or  bag  formed  of  collodion,  viscose, ,  or 

gelatin   hardened    by   formaldehyde    is   arranged    within 

nder  or  tube  provided  on  us  inner  side  with  parallel 

„    with  a  network,  the  liquid  being  forced  or 

racked  through  under  pressure      In  the  laboratory  filter 

nel  is  preferably  made  of  glass—  H.  H. 
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[Nov.  :«>.  1910. 


Screening  and  filtering  apparatus  far  drying  wet  materials. 
1».  Divers,  Deerfield,  Mich.,  I'.s.A.  Eng.  Pat.  10,903, 
May  :!.  1910.     Under  Int.  Conv.,  May  4.  L909. 

A  drum,  :>".  having  a  peripheral  surface,  :>5. 

divided  i 1 1 t . ■  compartments,  1.  to  8,  bj  radial  partitions, 
:!4.  is  rotated  about  an  axis  in  a  trough,  :>:>.  into  which  the 


material   to  !»   filtered  is  fed.     By  means  "I  channels,  In. 

to  la.  in  the  axis,  the  compartments  are  subjected  to  an 
increasing  vacuum, and  material  picked  up  in  the  trough  is 
dried  as  the  compartments  come  into  the  positions,  5.  6,  7. 
and  then  discharged  from  the  surface  when  it  arrive-  in 
the  position.  8,  by  an  air  blast  introduced  through  the 
channel,  Ha,  in  the  axis. — \V.  H.  I'. 

PUter ;     Continuous    -  A.    L.    Viguier    and    E.    B. 

Morac.      Fr.    Pat.    415.917.    May    13,    1910. 

The  liquid  to  be  filtered  is  fed  into  a  trough  in  which  a 
perforated  drum  rotate.-.  Tin-  drum  is  put  into  com- 
munication with  a  vacuum  pump  through  its  hollow 
trunnions  and  an  endless  band  of  filtering  material  passes 
round  the  drum  and  also  round  a  aeries  of  rollers,  outside 
the  trough.  The  liquid  passes  through  the  cloth  into  the 
drum  and  the  solids  collect  on  the  cloth  and  are  carried 
out  of  the  trough  as  the  endless  band  moves,  being  scraped 
off  before  each  portion  of  the  cloth  re-enters  the  trough. 

— W.  H.  C. 

Protecting  wall  for  apparatus  which  are  subjected  to  a  high 
t-ii,/,erature.  Gebr.  Siemens  und  Co..  Berlin.  Eng. 
Pat.  5101,  March  1,  1910.  Under  Tut.  Conv..  March  17. 
1909. 

The  protecting  wall  is  formed  of  a  material  consisting 
principally  of  silicon,  carbon,  and  nitrogen,  manufactured 
iding  to  the  process  described  in  Eng.  Pat.  26.384  of 
1905  (this  J.,  1906,  428)  and  coated  with  a  refractory 
glaring  film  to  render  the  wall  impervious  to  the  passage 
\\\  II.  I  . 

Liquefaction  of  gasei  for  demonstration  purposes  ;  Apparatus 
for  (hi  \V.   P.  Schneider,   Hamburg.     Eng.   Pat. 

11,461,  May  9.  1910.  Under  Int.  Conv.,  June  8,  1909. 
The  cooling  coil  i.s  divided  into  two  concentric  coils  of 
which  the  outei  is  mad'-  from  a  ingle  tube,  while  the  inner 
coil  is  made-  from  several  thin  plaited  tabes.  The  latter 
arc  bent  more  than  in  the  usual  spiral  coil, 

so  that  the  air  passing  through  them  is  brought  into 
thorough  contact  with  the  walla  and  is  thereby  cooled 
more  efficiently.     The  upper  part  of  the  vacuum  vessel  i- 

introduced  into  the  annular  sp between  the  two  coils, 

-"  that  it  is  cooled  slowly  and  liability  to  fracture  at  the 
junction  of  the  inner  and  butei    rails  is  minimised      V 


means  are  provided  to  free  the  compressed  gas  from  carbon 
dioxide  or  moisture,  but  a  preliminary  cooling  may  be 
effected  by  a  coil  immersed  in  a  freezing  mixture.     II.  H. 


Evaporator.  A.  S.  Morris.  Haverford,  Pa.,  Assignor  to 
Kestncr  Evaporator  Co.,  Philadelphia,  Pa.  U.S.  Pat. 
965,395,  July  26,  1910. 

An  intermediate  horizontal  plate  is  provided  in  evaporators 
of  the  vertical  tube  type  for  the  purpose  of  steadying  the 
tubes,  when  these  are  of  great  length,  and  also  for  catohing 
the  water  of  condensation  from  the  tubes  and  diverting 
ii  to  the  wall  of  the  casing,  thus  checking  the  Bow  0) 
condensation  water  down  the  tubes  and  permitting  tree 
aoi  esa  of  Bteam  thereto.     II.  H. 

Evaporating  apparatus.     S.    M.    Lillie.   Philadelphia.   Pa. 
U.8.  Pat.  972.880.  Oct.  Ik.  1910. 

Each  unit  or  "  effect  "  of  a  scries  of  evaporating  chambers 
of  a  multiple  effect  system  is  provided  with  a  liquor  heater. 
consisting  of  a  coil  placed  in  the  steam  or  vapour  -pare  of 
each  "  effect."  The  liquor  is  circulated  first  through  the 
heaters  in  succession,  and  then  delivered  to  the  evaporating 
chamber  of  each  "  effect." — W.  II.  C. 


Concentrating  solutions;    Apparatus  for .     E.   Monti, 

Turin.   Italy.      D.S.    Pat.  973,290,  Oct.   18,  1910. 

The  claim  is  for  a  method  of  concentrating  solutions  by 
the  combined  use  of  a  refrigerating  and  evaporating  plant. 
The  warm  cooling  liquid  from  the  refrigerant  gas  con- 
densers is  passed  through  the  coils  of  the  evaporator  to 
effect  the  evaporation  of  the  liquid  previously  partly 
concentrated  by  refrigeration,  the  evaporation  being  con- 
ducted under  reduced  pressure.  The  ice  water  from  the 
refrigerators  is  passed  through  the  condensers. — \V.  H.  C. 

Evaporation  of  liquids  :    Removal  af  substances  which  are 

deposit' il  as  sedinu  >il  or  scale  during  the .     E  Kfran. 

Fr.  Pat.  410,257,  Feb.  14,  1910. 

In  order  to  prevent  the  deposition  of  mud  or  scale  in  steam 
boilers,  or  in  any  evaporating  process,  the  water  or  other 
liquid  is  lirst  passed  through  a  special  apparatus  for  the 
removal  of  the  substances  which  would  be  deposited. 
This  apparatus  may  be  arranged  in  the  steam-space  of 
the  boiler.  The  arrangement  is  such  that  the  water  is 
heated  whilst  flowing  in  a  wide  and  shallow  stream  over 
inclined  surfaces  with  frequent  changes  of  direction.  In 
one  form,  the  apparatus  comprises  a  series  of  superposed 
sloping  plates  or  shallow  open  channels,  inclined  in  opposite 
directions,  and  extending  between  two  open-topped 
vessels.  These  vessels  are  divided  by  vertical  partitions 
into  a  series  of  sumps  of  different  heights,  so  that  the  water 
Hows  from  the  highest  sump  in  one  vessel,  down  one  of  the 
open  channels,  into  the  highest  sump  in  the  other  vessel, 
back  down  the  next  channel  to  the  next  sump  in  the  first 
I  esse]  and  so  on.      The  sediment  is  deposited  in  the  sumps. 

—A.  T.  L. 


Distilling  system.  E.  H.  De  Lany,  Cleveland,  Tenn., 
Assignor  to  De  Lany  Separator  Co.,  New  York.  U.S. 
Pat.  971, 6b\s.  (let.  4.  1910. 

The  claim  is  for  a  system  of  feed-water  heaters  arranged 
in  series,  the  second  heater  being  heated  by  steam  from 
a  secondary  evaporator. — W.  H.  C. 

Desiccator.  Maschinenfabrik  Imperial  Ges.  m.  b.  H. 
Fr.  Pat.  415.6*4,  Mav  6.  1910.  Under  Int.  Conv.. 
June  9.   1909. 

The  apparatus  consists  of  a  horizontal  perforated  drum. 
which  is  rotated  within  a  casing.  The  material  to  be  dried 
is  fed  upon  the  exterior  surface  of  the  drum  and  is  agitated 
and  spread  out  by  a  rotating  agitating  device  provided 
with  projecting  blades  which  pa.--  between  similar  blades 
attached  to  the  outer  surface  of  the  drum.  The  desicca- 
tion is  effected  by  hot  air  or  tras,  which  i.s  transmitted 
through  tl»-  interior  of  the  drum.      W    11    < '. 


v,,l.  \  \l  \  .  No 


ii.   II*      l  i  II..  UAH;  MINER  \l.  OILS  \   u  Wis 
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Drying  apparatus. 


V  Del] H    Pal    UB.8M,  Vpril  21, 

mid. 


Tin:  materials  lo  be  dried  arc  placed  on  uitabli 
in  ■  Kamber  through  which  the  drying  mcdiiii 
di  an  11  bj  n  fan      Tin-  ail  i    Ki  <t  Ic  I  bj 

erieu  ol    pipes  through   which  cold   brine  i    circul 
ami  thru  after  it  has  deposited  the  moisture,  it   in  heated 

passing  ii  over  sii-mu  coils.     Tin-  deposited  frost   i 
He.  ted  bj  a  system  "t  -■  raper*  mil  utili  tiHi  ial 

mow.     w    M   ' 

CUtrifictition  awl  separation  of  liquids.     (».    K.   Sandford 
Kr.    I'm.   415,868,    Vpril   23,    1910.     Undei    Int.   Conv., 
July  -'7.  1909. 
Two  concentric  rotating  drums  are  provided  with  series 
of  dines  between  the  drums  and  within  the  inner  drum. 
Mn  rotating  the  apparatus,  into  which  th  I 

Ik-   separated    are   fed,    the   centrifugal    force    develi 
causes  the  solid  bodies  thai  are  specifically    hi  iviei   than 
the  liquid  to  collect    between   the  discs  and  against   the 
peripheral  portion  ol  the  drums,  and  the  l1  I-  to 

nil  ii  la  1 1-  around  the  exterior  ol  the  innei  drum  and  the 
central  a\i^.     The  liquid  portion  takes  an   inti 
position  and  the  three  separated   product  vi\  oil 

itely.     W".  II.  < '. 

Drying  machines.  .1.  Y.  Johnson,  London,  From 
Philadelphia  Textile  Machinery  Co.,  Philadelphia,  I  s  V 
Ens.    Pat.  8009,  April  -'.  1910. 

-,  i   U.S.  Pat.  962,885of  1910;  this  I..  1910,932.     T.  V.  B. 


I  in  the  thii  kn>-»-< 
of  the  oven  lids  and  extends  the  whole  length  ol  the. 
battery,  terminating  in  ■  stai  k  When  an  oven  Is  a'"1"' 
to  be  i  Ii  irged,   the  gas   main  us  ol  alvi  .  and 

I.     between    the    uptake    and    the 
hanni  I.   bj    mi  iron  elbow       I  he 

radiation    (nun    the   oven    maintains    the    channel   at    « 
temperature  which  ensures  instants  i  imbiurtion  ol 

i  ml   in  mux 1 1 Ira wn  In,  so  thai  explosion  traps 

i     i 

Carbon  at  and  aeperiei 

utilising  lAi    -a^/.'»«   ■/"-   /•"    / ..//</, »>-/   purposes.     J.    s- 

1     hting,  1910,  112, 

irplus  L'a-  from  a  ooke  oven  plant,  which  is  usually 

blown  into  "  mixed  with  lighting  gas  from  g"* 

retort    al  the  inlel  to  the  purifiers.     The  naphthalene  was 

deposited  al  the  outlet  of  the  purifiers  and  in  the  metei 

inlet  and  outlet   but  never  beyond.     I lai  to  produce 

f  lfi-i  andlc  powei  «  i  i  "'  equal 

ms,  the p 

to  prod a  richer  mix  tun-,      ["hecoki  oven  gas  rarely  fell 

below  1 1  candle  powei      I  itagi  -  ol  the  system  were 

countei  li.d  in.  i-d    bj     the   di  ol    the    unequal 

sapplj    "i    -  i     from   the   coke-o  itated 

,,    manj     i    retort    heated  up  as  would  maki   the 

lull    quantit )    ol    |uired     Thus    when    the    i  oke 

i  foi   tl foui   ho  ii  -   H   «  i 

in.  ty-si       .    ;      oi    more   before   thi  re   was  an»    surplus 

gas,     The  coke-oven  gas  also  contained  more  sulpl tted 

i         II    II 


Ha.     FUEL;      GAS;      MINERAL     OILS     AND 
WAXES 

<'.»i/,-    The    volatUt    constituents   oj  M.  J.    Burgess 

mid   R,   V.    Wheeler.     Trans.    Chem.    Soc.,   1910,   i;i|7. 
I'm,.  Chem.  Soc.  1910,  26.  210. 

It  is  shown  thai  with  all  coals,  whether  bituminous,  semi 
bituminous,  or  anthracitic,  there  is  a  well-defined  de- 
composition-point at  a  temperature  lying  between  700 
and  Si  mi  .  which  coi  responds  with  a  marked  increase  in  t  In- 
quantity  of  hydrogen  evolved.  With  bituminous  coals, 
the  increase  in  the  quantity  of  hydrogen  evolved  falls 
nil  at  temperatures  above  900  .  but  with  anthrai  itii  coals 
it  is  maintained  up  to  linn.  It  i-  further  shown  that 
ethane,  propane,  and  butane,  and.  probably,  bighei 
members  of  the  paraffin  scries  of  hydrocarbons,  form  a 
large  percentage  of  the  gases  evolved  yt  low  temperatures, 
Imt  that  ai  temperatures  above  Tiki    the  evolution  ol  such 


Petroleum    in   Iht    Argentine.     W.    Mecklenburg.     Chem.- 
Zeit,     I'll-  .mil'  "i  abstract   ol   ■<   monograph 

entitled   "  Algunas  utvestiga -   sobra   los   petroleos 

iblished  l'\  R  L  ingobarcli  in  Buenos 
Vyres  in  Mum.,  1910,  3*.  1160  1162 
Pbtroi  mm  in  the  Argentine  has  as  yet  only  been  found 
in  the  provinces  and  districts  to  the  east  "t  the  Vndes, 
notably  at  Jujoy,  Salta,  Mondoza,  Los  Buitres,  Neuquen. 
and  i  hui, in.  Inii  ii  probablj  occurs  in  man)  othei  places 

within  the  limits  of  this  huge  ana.     Argentin 1-  are 

vis -  and  ol  dart  colour,  that  from  '  hubnt  being  ■i>>''*- 

1,1a.  k  The  nils  from  Yacuiva  have  the  best  appearance, 
whilst  tl  >  me  next.     The;  are  reddish  brown 

and  In'  ish  fluorescence.     The  oils  ol  Salta, 

Jujuy  and  San  Rafael  Mendoza)  hue  an  odour  oi  lamp 
oil,  whilst  the  oils  of  Cacheuta  and  Comodoro  Rivadavia, 
which  are  derived  from  deep  strata,  have  an  odoni  ol 
benzine.  The  following  resultt  wen  given  bj  samples 
■  d  the  different  oils  : 


Oil  from 


Sp.  ar. 

at   15"  (_'. 


Bngler 


at  70°  C. 


Plasmnii 
point. 


[gnitton 


Combus- 

tieil. 


asphaltum     Sulphur. 


0-8980 
0-9290-0-9  320 
0-9088 
0-9270 

0-9032   i IT  -  i 
0-9282-u-94:.n 

0-9150 

0-9571 1 

4-:o 

'.'•7-J 
1  inn 

not  .ictor- 

Ulinalili' 

1-70 

2-36 

3-00 
1  1-20 

70 

85 
90 
4S 

85 

40 

. 

160 
165 

150 
80 

1,,  -,,l 

10,716 
10,525 

10.510 
10,619 
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hydrocarbons     practically     ceases.      The     suggestion     is 

advanced  that  coal  of  whatever  geologii  >l  ag it  i 

compound  which  undergoes  dec position  at  tem- 
peratures above  Tun  .under  the  atmospherii  pressure), 
and  yields  hydrogen  as  its  principal  gaseous  product.  II 
seems  probable,  also,  that  the  same  compound  is  n  i] 
ifile  for  the  hydrocarbo  is  ol  the  paraffin  series  that  make 
their  appearance  at  low  temperatures. 

Coke   oren   I  anus ;    Suction   devict    for   drawing   "li    . 

A.  Gradenwitz.     Eng.  and Min,  J.,  1910,90,826     82G 
In  order  to  eliminate  the  dense  fumes  evolved  during  the 
charging  of  .oke  rivens.  without  the  risk  of  explosions  in 


The  results  of  fractional  distillation  showed  that  Argentine 

petroleums  resemble   Baku  nib  much   more  close);   than 

Penns)  Ivanian  oik.     t  taly  the  oil  ol  <  omodoro  Rivadavia 

,,lv  to  the    Inner*  an  oih    in  the 

ins  of  lower  boiling  point,  but  it  too 

i  hi   Baku  oils  in  the  behaviour  ol  the  fractions  of 

bighei  ':l.v-  "'"'  **' 

the    frs  tions    of    higher     boiling     point     of    Argentine 
,,t    the   correspondinc 
i     Russian     oils.     The    composition    of 

Jso    approximate    closely    to    that    of 

ils,  and.  in  fact.  Engliei  and  Otten  (Dinglers 

polyt      i      1888,    26*.    S75     f I    that    cyclic    h\.lr... 
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c*rbi  ms  of  tin  formula  Cull.,,,  (naphtbenes)  predominated 

in  Cacheiita"oil.     c.  A.  M. 

Petroleum  industry  ;    Application-  of  eold  in  the  .      A 

Guiselin.     Petroleum,     lolo.    6.     133     135. 

HlTHXBTO  the  application  ol  cold  in  the  petroleum  industry 
has  been  restricted  to  the  separation  of  paraffin  wax 
from  the  heavy  oils  obtained  in  the  distillation  of  crude 
American  petroleum  o  Is.  Even  this  use,  however,  is 
■  1.  ami  in  France  the  business  of  the  refiner  has 
practically  disappeared,  for  the  wholesale  merchant  is 
taking  Ins  plan'.  In  consequence  of  this  a  yearly  loss 
of  nearly  4,600,000  francs  (£178,690)  is  suffered  through 
the  neglect  to  separate  the  paraffin  wax,  Bince  the  American 
erode  oils  imported  into  Prance  contain  on  the  average 
11  per  cent,  of  paraffin  wax,  upon  which  product,  when 
imported  separately,  a  duty  oi  30  francs  per  100  kilos. 
12s.  1,1  pet  cwt.).  minimum  tariff,  or  45  francs  per  100 
kilos.  (18s.  2d.  per  cwt.).  general  tariff,  would  have  to  In- 
paid.  The  amount  of  paraffin  oil  imported  into  France  is 
about  160,000  metric  tons  per  annum,  most  of  it  being 
I'eimsylvanian  oil.  containing  paraffin  wax.  In  the  feu 
refineries  that  still  remain  in  France,  the  paraffin  wax 
is  not  extracted,  because  attempts  arc  made  to  decompose 
it  by  the  cracking  process  This  results  in  many  oils 
placed  upon  the  market  the  quality  of  which  is 
inferior,  owing  to  incomplete  destruction  of  the  paraffin 
wax.  and  this  at  an  expenditure  of  coal.  etc..  and  a  tariff 
19-75  francs  per  UK)  kilos.  i7s.  Hid.  per  cwt.)  of 
the  destroyed  wax.  Another  direction  in  which  the  use  ol 
artificial  cold  is  neglected  by  the  French  refiners  is  in  the 
condensation  of  the  petroleum  spirit.  No  attempt 
is  made  to  ret  over  the  2  to  3  per  cent,  of  light  petroleum 
fractions  thus  lost,  although  their  value  far  exceeds  the 
cost  of  labour,  etc.  Thus  iii  one  refinery  the  loss  in  rectify- 
ing 10,000  metric  tons  of  petroleum  spirit  per  annum  is 
.'!  per  cent.,  which  at  the  average  price  of  40  francs  per 
Ion  kilo,  litis.  I'd.  per  cwt.)  amounts  to  120.0(11)  francs 
(£4,760).  By  the  introduction  of  a  cooling  plant  this  loss 
could  be  reduced  to  1  per  cent.. or  a  total  saving  of  100,000 
francs  (£3.970).  An  artificial  cold  plant  might  also  be 
advantageously  introduced  into  the  distilleries  at  the 
oil-fields,  where  owing  to  the  scarcity  of  water  the  con- 
densation is  very  slow  and  losses  of  petroleum  spirit. 
occasionally  reaching  ti  to  10  per  cent,  of  the  original 
material,  arc  inevitable.  In  place  of  water  in  the  con- 
densers the  residues  or  heavy  oils  from  which  the  light 
fractions  had  been  separated  might  be  used  as  the  cooling 
agent.  Moreover,  in  the  process  of  refining  the  oils  with 
sulphuric  acid  the  requisite  low  temperature  could  be 
more  effectively  and  economically  attained  by  the  use  of 
artificial  cold,  than  by  means  of  water  which  in  summer  is 
often  itself  onlv  a  little  below  the  atmospheric  temperature. 

— C.  A.  M. 

Oil—  Water  ;      77,.      system   .      E.     Grose-huff       (hem. 

Ueekblad.  1910.  7,  «87.     Chem   Zentr..  1910.  2,  1342. 

Refined  petroleum  at    15° C   dissolves  about   0-006  per 

cent,  of  water,  and  paraffin  oil  about  0003  per  cent.     The 

solubility    increases    with    rise    of    temperature,    and    to   a 

I  extent  with  petroleum  than  with  paraffin  oil. — A.  S. 


— .      A.    Vosmaer.       (hem. 
732.      (hem.    Zentr.,     1910. 


OUr—  Water ;     77,.     system 

Ueekblad,    1910.    7,    731- 
2,   1343. 

See  preceding  abstract.  The  author  points  out  that 
Tobey  has  shown  that  "an  excess"  of  0-01  per  cent,  or 
more  water  has  an  injurious  effect  on  the  insulating 
properties  of  transformer  oils. — A.  S. 

Propagation  of  explo  ixturei  of  petroleum  vapour 

v-ith     nir     in     lubes.      Monroe.      ,S',<      XXII. 

Mineral  oUt  "ml  gases, and  potassium  nilraii   in  Hungary  ; 

BUI-  tor  creating  State  monopolii-   ./<  Board  of 

Trade  J..  Nov.  3.  1910.     [T.K.| 

Two  Bills  were  introduced  into  the  Hungarian  Parliament 
on    6th    October    for    creating    State    monopolies    in    the 


production  (1)  of  petroleum  and  natural  mineral  yases 
and  (2)  of  nitrate  of  potash.  By  these  measures,  the 
righl  of  prospecting  for  and  extracting  (1)  fluid  bitumen, 
mineral  oil.  semi  solid  bitumen,  ozokerite,  and  gaseous 
bitumen,  and  (2)  nitrate  of  potash,  is  reserved  to  the 
State.  The  Minister  of  Finance  may  transfer  the  above 
rights  lor  a  fixed  period  of  time  to  others.  The  transferee 
ina\  not  sell  or  mortgage  the  right  of  extraction,  however, 
without  the  consent  of  the  Minister.  In  the  Bill  dealing 
with  petroleum  and  natural  mineral  eases,  it  is  provided 
that  licences  to  prospeel  'or  fluid  bitumen  granted 
]  in  piously  to  the  coming  into  force  of  the  proposed  law 
shall  remain  in  lone  with  certain  restrictions;  but  such 
licences  shall  give  no  right  as  regards  "gaseous  bitumen." 
the  search  for  and  production  of  which  shall  In-  reserved 
to  the  State.  After  the  coming  into  force  of  the  law. 
mining  rights  for  fluid  bitumen  shall  only  be  granted  to 
private  persons  if  mining  operations  have  been  begun 
within  a  certain  period  of  time  on  the  ground  of  a  prospect- 
ing licence.  As  regards  wells  of  gaseous  bitumen  bored 
and  in  operation  before  the  coming  into  force  of  the  law, 
the  Mining  Authorities  shall  upon  request  grant  a"  reserved 
claim  "  of  200  metres  radius.  The  text  (in  German)  and  an 
abstract  in  English. of  the  two  Bills  may  be  seen  by  British 
firms  at  the  Commercial  Intelligence  Branch  of  the  Board 
of   Trade.  73.  Basinghall  Street.  London.  E.C. 


Patents. 

Briquette  :  Smokeless  ■   — ,  and  process  ol  making  th  same. 

R.    A.    Carter,    jun..     New     York.       U.S.    Pat.    972.333. 
Oct.    II.    1910. 

Finely-divided  carbonaceous  matter  such  as  coke  or 
breeze  is  briquetted  with  7  to  10  per  cent,  of  a  binder 
made  from  the  oil  residues  obtained  in  the  manufacture 
of  carburetted  water-gas. — A.  T.  L. 


Briquettes  :    Manufacture  of  .     T.  Franke.     Fr.  Pat. 

414.911.   April    IS.    1910.     Under  Int.   Conv.,   Dee.   24, 
1909. 

In  briquetting  or  compressing  substances  such  as  corn, 
seeds,  fodder,  leaves,  wood.  peat.  etc..  a  suitable  quantity 
of  a  granular  substance  such  as  gravel,  clinker,  iron 
turnings,  dry  peat,  coal-dust  or  coke-breeze  is  added,  the 
quantity  varying  from  one-tenth  to  one-sixth,  in  order  to 
facilitate  the  removal  of  liquid  from  the  cells.  In  bri- 
quetting carbonaceous  substances  such  as  wood,  coke  and 
coal,  moist  peat  is  added  as  a  binder  in  quantities  varying 
from  one-fifth  to  an  equal  amount. — A.  T.  L. 

Briquettes    agglomerated   by    waste    sulphite-cellulose    lyes  : 

Increasing  the  resistance  of to  atmospheric  influences. 

I ;.-w  erksehaft   Pionier.     Fr.  Pat.  415,566,  April  7,  1910. 

See  U.S.  Pat.  969.504 of  1910;  this .1.,  1910,  1148.— W.H.C. 

Coke:    Manufacture  of .     L.  H.  Dichl.  London,  and 

P.  Faber.  Berlin-Suedende.     Eng.  Pat.  fi(522,  March  10. 
1910. 

The  coal  is  mixed  with  basic  substances,  such  as  lime,  in 
sufficient  quantity  to  convert  the  constituents  of  the  ash 
into  a  monosilicate.  such  as  SiO.,(CaO)2,  or  a  slightly  more 
basic  silicate,  and  the  coking  is  effected  at  a  temperature 
sufficiently  high  to  cause  the  ash  and  the  lime  to  combine 
and  form  a  fluid  slag.  This  slag  acts  upon  the  iron  sulphide 
which  is  present  and  transforms  it  to  calcium  sulphide. 
In  this  way,  a  hard  coke  suitable  for  metallurgical  purposes 
is  obtained,  the  sulphur  being  in  a  form  which  is  insoluble 
in   molten   metals. — A.  T.  L. 

Coke-ovens;    Art  of  operating  retort .     A.  F.  Hilleke, 

Enslev,   Ala..   Assignor  to  Semet-Solvav  Co.,  Svracuse, 
N.Y.     U.S.   Pat.  973.044,  Oct.   18.   1910. 

The  ovens  are  heated  by  the  combustion  of  tar  in  the 
heating  flues.  The  heat  given  off  by  the  combustion  of 
the  tar  is  distributed  through  the  flues  by  an  inert  gal 
introduced  independently.     W.  H.  Ci 


v.. I     WIX.,  So.  22.] 


■  i     iu      I  ill      •    \s.   MINER  A I    OILS   I    A  \  M-:s 


Cott-ovtn.      V.  Mi -i-.lv!      tier,  Pal    224,904,  Sepl     i    II 

riii:  patent   relates  to  an  oven  having  horb 

chambers  and   ,  ertical   lie  il  ing   Hue 
•;i'li    Sue    being    provided    with    indopendeul    supplii 
beating  gas  and  air.      Each  pair  ol  fluea  conimu 
the   upper  end,   with   an   intermediate   vertical   wasti 
ilu.'.  the  l»wei  pai  t  of  w  hi<  li  hit  in         ;ag,  or  otl        i  mflar 
foi  hi.     (in  eithi  line, 

•  ■  f m ■  t ~.  ,.i  -iniilir     hapi     for  preheating  the  air, 

\  8 

Method  of  producing  [■'..  CJ.  Jcwett,   Bell 

ham,  Wash.     U.S.  Pat  972,864,  Ocl    18,  1910 

K,\v  coal,  "i   '■Hut  suitable  fuel  i>  distilled  in  the  upper 

"f  the  generator  bj    the  heal   ii the  co 

..I   the  fixed   portion  "i   the  fuel  lower  down  in  thi 

dncer,  where  il  is  partially   I led  in    i  blast  of  air.     The 

volatile   | lucta  "i  distillation   are   mixed   with   or 

or  air  and  burnt  and  then  injci  ted  bj  a  jet  ol  steam  into 
the  body  of  incandescent  fuel  in  the  lower  part  "I  the 
producer.     \\    II.  C. 

producers.     Tail    Producer    Co.     Fr.    Pat.     115,193, 
Vpril  85,   I'M" 

The  grate  i -i^t  <  of  an  upper  Bet  of  hollon  watci  cooled 

fire-bars  arranged  with  spaces  between  them,  and  a 
lower  sel  of  bars  arranged  beneath  the  spaces.  Poking 
holes  are  provided  in  the  casing  of  the  producer  al  the 
level  "I  the  lower  sel  "l  fire  bars.      V  T.  L. 

Combustible  gas;    Manufacture  of from   peat,   >■' 

and  other  poor  fuel.     II.  EUche  and  C.  Birault.     I 
415,413,  April  30,   1910. 

The  peat,  etc,  is  fed  into  the  upper  pari   ol   a  | Ii 

chamber  which  contains  a  bed  of  incandescent  coke 
or  other  fuel  in  the  lower  part,  and  ail  is  admitted  in 
regulated  quantities  below  the  bed  ol  col  ilso  at  the 

bottom  of  the  bed  of  poor  fuel.  The  hot  gases  liberated 
in  the  producer  ohamber  are  enriched  by  passing  up 
through  .i  bed  "t'  raw  peat,  etc.,  in  an  adj  i  mber, 

and  the  peat,  etc.,  which  has  been  treated  in  this  latter 
chamber  is  used  in  the  producer  chamber.  The  two 
chambers  are  separated  by  a  partition  which  is  formed  "l 
two  firebrick  walls  united  by  an  impervious  cement  in 
order  to  render  it  gas-tight.     A  T.  I.. 

Revivifying  sulphuretted  <>sitl-  from  gas  uorts.  \V.  Wyld. 
Needs,  and  H.  E.  Green,  Yanllcv.  Worcester.  Eng.  Tat. 
22,514,  Oct  4.  1909. 

The  oxide  is  heated  just  sufficiently  to  ignite  the  sulphur, 
ami  as  soon  as  the  sulphur  has  been  consumed,  the  oxide 
is  brought  into  contact  with  a  cooler  atmosphere  so  as  to 
prevent   excessive   heating   which   would   decompose   the 
hydrate  originally  present.     In  oarrying  out  tin 
the  oxide  is  distributed  on  a  moving  band  which  pe 
through  a  heated  flue,  connected,  mar  the  end  at  which 
the  band  enters,  with  a  (Hover  tower  or  the  like.     A  current 
of  air  is  drawn  in  at  the  other  end  of  the  Hue  in  the  "pp 
direction  to  the  travel  of  the  band. — A.  T.  I.. 

Coal    gas;     Purifying after    extraction    of    ammonia. 

R.  Fabry,  Sheffield.     Eng.  Pat.  7766,  March  31.  1910. 

The  gas  from  retorts  or  from  coke-ovens,  aftei  passing 
through  the  condensers,  the  tar  separator  and  the  saturator 
in  which  it  is  treated  with  acid  for  the  removal  of  ammonia, 
is  washed  with  spent  ammoniaral  liquor  containing  an 
excess  nf  lime,  or  with  fresh  milk  of  lime,  in  ordei 
neutralise  all  acids.    -A.  T.  L. 

Refining  petroleum.  ('.  I.  Robinson,  West  New  Brighton, 
NY..  Assignor  to  Standard  Oil  Co.,  Bayonne,  VI. 
D.S.  Pat.  968,692,  Aug.  30,  1910. 
Petroleim  obtained  from  oil  fields  near  Beaumont,  I 
when  refined  in  the  usual  manner,  smokes  badly  when 
burned  in  ordinary  lumps.  This  defect  is  removed  by- 
treatment  of  the  oil  with  sulphuric  acid  containing  98  \*-r 
ran.    or    more   of    monohydrate    (H,SH,).    whieh    attacks 


the  hydrocai  bow  that  produci  thi  in  inary 

•  i  p.  i    •  .hi.    if 

i bydi  •    "•  ' i "i   ili'ui       II il    is  frac 

tionati  d    ind  hi    11  [hti  i   portion  tn 

»ii b  I.  id    in    i fa  I  he 

il  i  he  Ii'- .n  ioi  torlly 

treated  with  a  moderate  amount  ol  B  ■'■  an 

i  with  nl ' 

,l       \ii,  i  from  the  a  From 

«  hi'  Ii  the  ,'  id  is  -M  i. -.' pi.  ni  I,  i'  •  dvi  n  d.  the  oil  is  partulli 

i  being  ■>■•  ails bli  ■    bui ding  oil. 

Fuming  sulphuric  acid  maj  !"•  used  instead  of  the  98  i«-r 

Vn  eoonom)  "f 
98  pei  cen  l,ri'- 

liminan  treatment  with  a  weakei  ai  id  The  large  volume 
of  sulphuretted  hydrogen  given  ofl  in  the  distillation  "i 
the  crude  "il  i-  com  erted  into  sulphw  ii  i    in 

the  process.     II    II. 

Refining  i„lnj.  am       I     I      Blai  !..     \ 
nil  Co.,  Richmond,  CaL     0  S    Pi  I    91  8,640     I 
1910. 

Tin:  treatment  of  "  burning  petroleum  '.il     which  smo 
with  fuming  or  anhydrous  sufphnrio  acid  foi  the  purpose  ol 
removing  the  higher  hydrocarbons  whi  h  pi  [  ••.  is 

modified  bj  introducing  the  sulphurii  anhydride  in  the 
gaseous  condition  in  admixture  with  dilu  acid 

sludge  produced  in  this  process  -  ontair  -   ■>-  id 

than  that  obtained  in  the  treat  ment  with  liquid  ai 
,s  suggested  thai  iu  the  latter  mi  Ihod  partu  les  ol  a<  id  are 
surrounded  bj  and  so  prevented  from  aoting 

on  the  hydrocarbons.     The  petroleum  i-  flrst  distilled  and 
treated  \,itli  ordinan   sulphuric  acid  "f  86    B., 
separating  the  acid  sludge,  it  is  run  into  an  iron  agitator 
into  which  a  mixture  of  sulphuric  anhydride,  freshly  pre- 
by  the  catalytic  method,  and  di  ontaining 

about  31  per  rent.'  by  volume  of  the  anhydride,  Is  passed. 
The  diluent  go  I  nitrogen,  oxygen,  and  anoan- 

verted  sulphur  dioxide.     The  temperature  is  maintained 

at     til      tO    60       F.        In    an    example    the    .'a-    WaB    pa--e.|    for 

32  ho  in  into  W.O00  oil,  18,000  lb.  ol  sulphuric 

|i    being  absorbed       Vfter  settling,  the  sludi 
run  off,  and  thi  treated  with  ordinary  Bulphuric 

acid.  It  i-  finally  washed  and  treated  with  alkali  in  the 
usual  manner.     II    11. 

Petroleum    and    other    hydrocarbi  \tment    of . 

S.   Wohie.     Fr.    Pat.    114,928,    \pi.l    19,    1910.     Under 

Int.    CullV..   (let.    12.    ll'O'.l. 

The  oil  i-  treated  with  an  alkaline  solution  containing 
l  iodine  and  also  a  Boapy  substance, 
and  then  sulphuric  acid  is  added,  and  finally  the  oil  is 
decanted.  For  example,  the  alkaline  solution  maj  be 
prepared  bj  boiling  seaweed  with  a  strong  lye  containing 
two  parts  'it  -odium  carbonate  to  one  part  of  lime.     1 1 1 

.ii  ni. iv  be  added  to  the  solution  thus  obtained.  A 
detergent  solution  is  prepared  by  treating  oertarn  harks 
or  nuts  with  a  similar  Iv-  and  a  small  quantity  of  iron 
sulphate  is  added  to  this  solution.  Three  parts  of  the 
former  solution  are  added  to  one  part  of  the  detergent 
solution,  and  the  oil  is  intimately  mix.sl  with  5  to  10  per 

of  the  mixed  solutions.     Finally   I   to  2  per  cent  oi 

sulphuric  ded,  the  oil  allowed  t parate,  and 

the  pui  iti'd  oil  is  drawn  off.      A.  T    I. 

(■„/.-,  and  gas;   Manufaetun  of  -     and  apparatus  there/ 
\V.    Muller.    Dusseldorf,   Germany.     Eng.    Pat   23,871. 
i  -.    i 
-       i  r.  Pat  4n7. 835  of  1909  |  this  J.,  1910,  617.    -T.  F.  B. 

Pelrnli «m  and  other  hy-lrararhnn   ■■'■       v     Wohfe,    l.-ndon. 

Eng.  Pat  23,348,  "•  t  12,  1909. 
See  Fr.  Pat.  414,928 ol  1910;  pre  eding      T.  F.  B. 


Kkratoi. 
This  .1     August  15,  1910,  p.  M4.    oromn  2,  title  of  fourth 
-,'t     1910;    date    of    Appl."    before 
27,  1909 


1294        ft.  IIk.-DESTRI  m\  K  DISTILLATION,  a.       r, .  11I.-TAR  &  TAR  PRODUCTS. 


[Nov.  30,  1010. 


IIb.— DESTRUCTIVE  DISTILLATION; 
HEATING  ;  LIGHTING. 

Manufacture  oj  hydrogen.     Stt  \ll 

\  PS 

Mantle  for  incandescence  lighting  bi/  gat,  alcohol,  petroleum, 
etc,     EL  Crumiere.     Fr.  Pat.  415,003,  March  31,  1010. 

In  fonaiog  mantles  from  cellulose,  instead  of  preparing 

a  fibre  of  artificial  silk  ami  weaving  it  into  a  fabric  of  the 
desired  form,  the  ceDnlose  i-  precipitated  from  its  solution 
upon  a  glass  mould.  After  washing,  the  cellulose  mantle 
is  dried,  th-n  impregnated  and  finished  in  the  usual  manner. 
In  place  of  cellulose,  solutions  of  nitrocellulose,  or  of 
collodion  may  be  used.—   \.  T.  L 


Incandescence  mantles ;  Manufacture  of .     Soe.  Pram} 

de  Chaleur  et  Lumiere,  LevaUois-Porret,  France.  Eng. 
'at.  6262,  March  2,  1910.  Under  Int.  Conv.,  March  5. 
1909. 

Ski   Fr.  Pat.  400,378  of  1909  :  this  J.,  1909,  973.— T.  F.  B. 

Incandescent  mantles;    Method  of  producing .     C.  R. 

Bohm.    Assignor    to    ( Vn.firm-l  .Vs..   Berlin.      I'.S.    Pat. 
973,263,  (let.   Is.  1910. 

Skk  Fr.  Pat.  :S*.t;..-,49  of  1908  :    this  J.,  1908,  742.— T.  F.  B. 

Filaments  for  illuminating  and  heating  purposes;  Manu- 
factun  of  — .  (i.  Michaud  and'  K.  Delasson,  Mon- 
treal. France.     D.S.  Pat.  972,893,  Oot.   18,  1910. 

•See  Additions  of  Dec.  21,  1907,  and  Jan.  16,  1908.  to  Fr. 

Pat.  387.005  of  1907  ;   this  J..  1908,  077  and  742.— T.  F.  B. 


Incandescence   mantles  for  gas  lighting.     A.   H    Williams. 
Fr.  Pat.  415,980,  May  14.  1910. 

Is  order  to  increase  the  lighting  power  and  to  render  the 
mantles  less  liable  to  fracture,  they  are  treated  after 
incineration  in  the  following  manner: — The  mantles  are 
dipped  for  2  minutes  in  a  bath  of  petroleum  oil  (burning 
oil.  naphtha  or  benzine),  dried  for  5  minutes  iu  a  stove 
at  about  20  C,  and  then  dipped  for  5  sees,  in  a  solution 
consisting  of  720  grms.  of  alcohol.  14-18  grms.  of  olive 
oil,  3-6  grins  of  "  camphorated  alcohol,"  and  141-75  grms. 
of  collodion.  The  mantles  are  then  dried  for  10  mins.  at 
20-  C,  and  dipped  for  5  sees,  in  a  solution  of  71  grms. 
of  gelatin  in  311-84  grms.  of  water.— A.  T.  L. 


Filanu  nt*  ;   Process  of  manufacturing and  the  filament 

produced  thereby.  G.  Michaud  and  E.  Delasson.  Mon- 
treuil-sous-Bois,  France.  U.S.  Pat.  973,535.  Oct.  25, 
1910. 

SeeFi-.  Pat.  378.005  of  1907  :  this  J.,  1907,  i  131. — T.  F.  B. 


Tungsten  or  molybdenum  filaments  for  incandescence  electric 

lamps;    /'r>«-<  *..  for  making  .     The  Westinghouse 

Metal  Filament  Lamp,  Co.,  Ltd.  First  Addition,  dated 
Feb.  14.  1910,  to  Fr.  Pat.  374.543.  April  19,  1901',. 
Under  Int.  Conv..  Feb.  15,  1909. 

Skk  Fug.  Pat.  3610  of  1910;    preceding.— T.  F.  B. 


Metallic  filament*  of  rhctric   incandescent  lamps  :     Manu- 
facture of  materials  for .     E.  Ruhstrat.  Goettingen, 

Germany.     Eng.  Pat.  24,437,  Oct.  25,  1909. 

Powdered  tungsten  is  allowed  to  fall  through  a  rotating 
arc  which  is  struck  between  electrodes  of  tungsten  and 
nickel  in  a  water-cooled  chamber  through  which  a  current 
of  hydrogen  is  passed.  In  this  manner  the  metal  is  heated 
to  over  3000°  C.  in  the  arc-  and  then  suddenly  cooled.  The 
metal  thus  treated  can  be  ground  to  an  extremely  fine 
state  of  division  in  which  it  becomes  colloidal  and"  even 
"  oily."  The  metal  in  this  state  is  mixed  with  water  and 
squirted   into   filaments   without   the   use  of  any   binder. 

—A.  T.  L. 


Tungsten  filaments  for  incandescent  ilectric  I, imps  ;    Manu- 
facture of .     Westinghouse  Metallfaden  Gluhlampen- 

fabrik.  ties.  m.  b.  H..  Vienna.      Eng.  Pat.  3010,  Feb   14 
1910.     Under  Int.  Conv..  Feb.  15,  1909. 

In  the  process  dea  ribed  in  Eng.  Pat.  9020  of  1906  (this  J., 
1907,  42).  it  is  necessary  to  heat  the  filaments  at  a  tempera- 
ture much  higher  than  that  necessary  for  reduction  of  the 
oxide,  in  order  to  render  them  strong  enough  for  further 
manipulation.  The  present  invention  consists  in  adding 
40—50  per  cent,  of  tungsten  powder  to  the  paste  used  for 
squirting  the  filaments,  whereby  it  becomes  unnecessary  to 
heat  the  filaments  above  1000   C.   -A.  T.  L. 


III.— TAR  AND  TAR  PRODUCTS. 


Reduction   of  nitro-derivatives   by  spongy  copper.     Mailhe 
and  Murat.     Set  XX. 


Patents. 

Compounds  of  the  anthracene  series  [o-nitroanthraquinone 

carhoxylic  acids]  ;   Manufacture  of .     J.Y.Johnson, 

London.  From  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen  on  Rhine,  Cermanv.  Eng.  Pat.  7631, 
March  29,  1910. 
n-XiTKo.METHYLANTHRAOxiNONES  are  converted  into  the 
corresponding  nitruanthraquinoneearboxylie  acids  by 
treatment  with  an  oxidising  agent  in  presence  of  nitric  acid. 
For  example,  a  mixture  of  2  parts  of  l-nitro-2-methyl- 
anthraquinone  with  200  parts  of  62  per  cent,  nitric  acid 
is  boiled  until  a  solution  is  obtained.  10  parts  of  chromic 
acid  are  gradually  added  to  the  boiling  solution,  and  the 
temperature  is  maintained  until  oxidation  is  complete  ; 
the  product  which  separates  on  cooling  may  be  purified 
by  dissolving  in  alkali  and  reprecipitating  J  the  1-nitro- 
anthraquinone-2-carboxvlic  acid  thus  produced  forms 
yellow  needles  melting  at  285° — 287°  C,  with  slight 
decomposition. — T.  F.  B. 


Filament  for  electric  fix  -nidescence  lampi,,  and  manufacture 
of  sam,.   P..  R.  Craf.  Fr.  Pat.  415.273.  March  19,  1910.' 

A  mktai.  "  for  use  instead  of  platinum  in  incandescence 
lamps  is  obtained  a-  follows.  Black  antimony  sulphide 
is  h.-atcd  with  Bodium  chloride  in  a  closed  vessel  for  8  hours 
at  149  (  .  u  arms,  ol  the  product  are  mixed  with  28  grms. 
of  a  liquid  obtained  by  distilling  together  2  parts  of 
powdered  "  vitriol  "  and  1  part  of  alcohol.  1 12  grms.  each 
of  copper,  brass  and  German  silver  are  added  and 
whole  i-  rased,  and  finally  112  grms.  of  molten  steel  is 
introduced.  The  substance  obtained  can  be  formed  into 
filament'),  or  used  instead  of  platinum  for  other  purposes. 

\    T    I.. 


.    vnthraquinonylurea  chloride;    Process  for  making  pure 
— .     Farbwerke  vorm.  Meister,  Lucius,  und  Briining. 
Fr.   Pat.   415,789,   May   10,    1910.       Under    Int.   Conv.. 
May  12.  1909. 

W'iikn  fl-aminoanthraquinone,  suspended  in  toluene,  is 
Heated  with  phosgene,  either  alone,  or  dissolved  in  benzene 
or  toluene,  in  the  cold,  a  mixture  of  ^-aminoanthraquinone 
hydrochloride  and  /3-anthraquinonylurea  chloride  is 
obtained,  which  is  very  difficult  to  separate.  U,  however, 
the  action  of  the  phosgene  is  prolonged  considerably  iu  the 
cold  (especially  when  using  excess  of  phosgene),  or  if 
phosgene  is  allowed  to  act  on  a  suspension  of  ,3-amino- 
anthraquinone  hydrochloi ide  in  nitrobenzene,  the  tem- 
perature  being  raised   to   between   40    and    120°  C5,  the 
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aminoanthraquinonc  is  completely  oonvcrted  into  the 
Mthraquinonylurea  chloride,  h  toluoni  i-  used  in  pi 
of  nitrobenzene,  the  reaction  ii  much  slower,  ["hi  olution 
of  p-anthraquinonylurca  chloride  can  be  freed  from 
phosgene  and  hydrochloric  .1  id  bj  moans  ol  .1  current 
nf  dr\  air,  and  can  then  bo  worked  up  in  anj  desired 
manner.     T.  I'.  B. 


yUhloramino-nnthrnquinone*  ,      /'■ 

3 .  Karhwcrke      vorm.       Moistcr, 

Brtning.    Hei     Pat,  224,073,  .Tulj    16, 

1 '.in:' 

W'iikn  acetamino-anthruquinoncs  arc 
treated  with  aqueous  solutions  of  hyp 
ohlorous  acid,  the  chlorine  enters  the  side 
chain,  and  can  !»■  eliminated  by  treat- 
ment with  sodium  bisulphite.  Theacetyl- 
ohloramino  anthraquinones  prepared  in 
this  way  are  converted  into  products 
substituted  in  the  benzene  nucleus  bj 
means  of  glacial  acetic  acid.  No  reaction 
occurs  when  acetaminoanthraquinonos 
an-  treated  with  hypochlorites  in  ocetii 
acid  solution  (compare  Gor.  Pat.  199,768 
Of  l!Hi;  :    this  J.,   1908,  976).    -T.  F.  B. 

Act  naphthi  m  .    Manu/actun  of  an  <  tida- 
(ton  product  of  Kalle    und    •  0 

A.-(i.,  Bicbrich  on  Rhine,  Germany, 
Ens  Pat.  19,341,  \«-  17,  1910. 
Under  Int.  Conv.,  Aug.   IT.  1909. 

A  Nt:\\  del  h  atr\  e  of  accuapht  hem  . 
which  is  probably  acenaphthene-quinonc 
oxime,  is  obtained  by  treating  it  with 
an  ester  of  nitrous  acid(<  ../..a  my  I  nitrite 
in  presence  of  a  condensing  agent,  and 
preferable  also  of  a  solvent.  It  is  n 
yellow  substance,  melting  at  about 
220  ('..  and  is  converted  into  accnaph- 
thene-qninone  bj  hydrolysing  agents, 
such  as  strong  mineral  acids.  It  can 
be  osed  directly  for  the  preparation  of 
dyestuffs,  for  example,  by  condensing 
.\ith  indoxyl  or  with  thionaphthenc 
derivatives.     T.  K.  B. 
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Mi-         impound    forma    cries,  an)  member  of  which  can 
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amount  ol  hydrogen  <  to  convert  the  more  big 

oxidi  ml'IiK   oxidi  inu, 

conversely,  the  amount  ol  oxygen  required  o>  oxidise  the 
lattet      From  the  result*  obtained,  the  following  formula 
igned  : 
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Aromatic   sulphinic   acid*   from   th    correspond 
chloride*:   Process  for  preparing  Farbwerki 

(feister,  Lucius,  und  Bruning.     Ger.  Pat.  224,019,  Aug. 
27,  L908. 

Abomatii  sulphochlorides  are  converted  into  the  sulphinii 
acids  by  treatment  with  alkali  sulphides  in  presence  of 
water,  good  yields  being  obtained  «'f  the  products,  which 
may  Im-  used  for  tie'  preparation  of  mercaptans.     T.  P.  B. 


Diphenylcn*     dioxide  :      Manufacturi     of 

Newton,   London.     From   Farbenfabr.   ( 

und  Co..  Elberfeld,  Germany.      Eng.  Pat 

1910. 
See  Ger.  Pat.  223,367  of  1909;  this  J.,  1910, 937.     1    I     B 


.  P  A 
irm.  1  1  ' 
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IV.-COLOURING  MATTERS  AND  DYES. 

Aniline  Black  «»<'  allied  compound*.     Pari  1.     A.  G.  Green 

and  A.  E.  Woodhead.    Proc.  Chcm.  Soc.,  1910,  26.  -'-':!. 
The  authors,  after  reviewing  and  criticising  the  recent  \>"tk 
of  WillBtatter  and  Dorogi  on  Aniline  Black,  give  an  a<  count 
of    the    preparation    of    certain    intermediate    subsl 
obtained  in  the  conversion  of  aniline  hydrochloride 
Aniline  Black.     The  first   product   is  emeraldine,  and  from 
it   font    other   substances    have    been   prepared,    namely, 
two  by  oxidation,  mgraniline  and  pernigraniHne.  and  two 


X 

The  '1  to  whether  the  'ham  is  open  or  closed  is, 

f..r  the  present,  to  l»  regarded  as  unsettled.  An  attempt 
has  been  made  to  clear  up  the  present  extremely  involved 
nomenclature    *  Aniline  Black  and  allied   sub- 

stances, and.  further,  it  has  been  shown  that  the  so-called 
"  Aniline  Blacks  "  "f  Kayser,  Nictzld,  Willstatter,  etc., 
consist  essentially  of  emeraldine  and  oigraniline  mixed 
with  higher  condensation  products  of  at  present  unknown 
constitution. 

Sulphidt  dyettuff* ;    Contribution*  to  our  knowledge  "j  Ihr 
Port/.     G.  H.  Frank.     Proc.  Chem.  Soc.,  1910, 

26.  -'is. 

It  ha-  been  found  that  man]  o  louring  matters 
to  the  "  sulphidi  eadil    combine  with  chloroai 

acid,    givii  qrlk    derivatives    which    are    readil) 

soluble  in  alkalis.  The  colouring  matter  known  as 
[mmedial-Indone  gives  a  di-carboxyhc  derivative, 
CnHuOjNtSp  which  roquir;?,  for  it-  reduction  t"  the 
leuco-compound,  two  atoms  of  hydrogen  per  molecule. 
The  suggested  constitution  for  this  dioarboxylii 
derivative  ■ 

N 

mi.    /V^ 

1  M.11  rii.-Xlf  B-t  Hi  "_. 


Atomelh  Green  and  I'.  N,  Sen.     Chem. 

1910,  26.  243     J44 
In  order  to  investigate  the  em>  I  on  the  colour  and  dyeing 
properties  brought   about    by  the  simultaneous  presence 
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in  I  compound  of  the  a/.omcthine  and  a/.o-groups.  the 
authors  have  prepared  and  examined  a  number  of  dyes 
nurd  by  condensing  phenetoleazobenzaldehydesul 
phonic  acid.  OC,H»C,H4N,C,Hs(SO,H)CHO,  with 
various  aminos  and  diamines.  These  compounds,  of 
various  complexity,  arc  all  yellow,  crystalline  products, 
which  dye  wool  readily  in  fast  shades.  \llinity  for  cotton 
is  only  manifested  when  the  compound  is  derived  from  a 
para-diamine.  The  introduction  of  an  auxoehromic  group, 
i  HI  or  N\(  H  :  ..  has  practically  uo  effet  t  on  the  dyeing 
properties,  and  does  nol  increase  the  tinctorial  power, 
augment  the  affinity,  or  change  the  shade.  Moreover,  the 
colour  is  almost  independent  of  the  number  of  acomathine 
groups  in  the  molecule.  The  members  of  the  series  which 
do  not  contain  an  auxoehromic  group  possess,  like  the 
aao-dyes  of  the  stilbene  class,  to  which  they  have  some 
structural  analogy,  a  considerable  degree  of  fastness  to 
alkalis,  light,  ami  chlorine. 

In  discussion.  A.  G.  Green  said,  in  reply  to  J.  C.  Cain, 
that  the  colour  of  the  azomethineazo-dyes  was  uninfluenced 
by  the  introduction  of  naphthalene  nuclei  into  the 
molecule.  The  ethoxy-group  did  not  act  as  an  auxo- 
chrome  in  these  compounds.  Bthoxy-groups  apparently 
only  exhibited  auxoehromic  action  when  they  could  act  as 
salt-forming  groups  by  combination  with  acids. 

Patents. 

.-(m  dyestuffs;    Manufacture  of  netr  .     H.  Levinstein 

and    Levinstein.    Ltd.,    Manchester.    Eng.   Pat.   23.992. 
Oct  19.  1009. 

The  glycine  of  2-amino-5-naphthol-7-sulphonic  acid. 
SOJHC,„HililH!-N'H-i'H;-ni,H.  or  the  glycine  of 
2-amino-o-naphthol-l  :  7-disulphonic  acid,  when  com- 
bined in  alkaline  solution  with  a  diazotised  aminoazo- 
compound  of  the  benzene  or  naphthalene  series  or  with 
diazotised  aminoazo-compounds  containing  the  benzene 
or  naphthalene  nucleus  in  the  first  or  second  component, 
furnishes  new  dyestuffs  which  are  remarkably  bright  and 
fast  to  light  and  vary  in  shade  from  claret  to  blue.  For 
example  the  dyestuff  produced1  by  combining  diazotised 
aminoazobenzenesulphonic  acid  with  2-amino-o-naphthol- 
7-sulphonic  acid  dyes  unmordanted  cotton  in  bluish  red 

shades.  — J.  I.'. 


Pat    dyestuffs;     Production    of    .     P.    A.    Newton. 

London.  From  Farbenfabr.  vorm.  F.  Baver  und  Co., 
Elberfeld,  Germany.  Rn<r.  Pat.  27.77:!.  Nov.  29.  looo. 
Addition  to  Eng.  Pat.  7819,  April  1.  1909  (this  J., 
1910,  81). 

DrESTt'FFS  similar  to  those  mentioned  in  the  chief  patent 
can  be  prepared  by  using  acenaphthenone  instead  of 
1-naphthol  or  1-anthrol.  The  product  of  condensation 
of  dibromoisatin  chloride  and  acenaphthenone  .gives  a 
violet  vat  from  which  cotton  is  dyed  in  fast  bluish  red 
shades. — J.  < '.  ( '. 


Azo  dye.  A.  Blank  and  K.  Hensner,  Leverkusen,  Assignors 
to  Farbenfabr.  vorm.  F.  Baver  und  Co.,  Elberfeld, 
Germany.     U.S.  Pat.  069,450,  Sept.  6,  1910. 

GLAD)  is  made  for  the  azo  dyestutf  prepared  as  follows  : 
diazotised  p-aminoacetanilidc  is  combined  with  2  amino  "i 
naphthol-7-sulphonic  acid  in  alkaline  solution,  the  product 
is  saponified,  and  the  resulting  rAiamino-compound  is 
tetrazotised  and  combined  first  with  one  molecule  of  1  :  8- 
aminonaphthol-4  :  b-disulphonie  acid  in  acid  solution  and 
i.d  with  resorcinol  in  alkaline  solution.  Cotton  is  dyed 
in  blue  shades  which  on  treatment  with  diazotised 
/'•nitraniline  on  the  fibre  become  black.  Instead  <>f 
2  :  .r)  :  7-aminonaphtholsulphnnie  acid  the  2  :  8  :  6-acid 
can  be  used:  instead  of  1  :  8  :  4  :  6-aminonaphtholdisul- 
phonic  acid  there  can  be  substituted  1 :  8  :  4-  or  I  J  8  :  6- 
aminonaphtholsnlphonio  acid  or  1  :  8  :  3  :  6-aminonaph- 
tholdisulphonic  acid  ;  and  lastly  m-aminophenol  or 
m-phenylenediainine  may  be  employed  in  place  of 
re  sorcinol. — J.  C.  C. 


A:o  dyestuff.*  :  Production  of  new find  their  inter- 
mediate products.  Farbenfabr.  vorm.  1".  Baver  und  Co. 
FY.  Pat.  415,662,  Maj  6,  1910.  Under  Int.  Cony., 
May    13,  1909. 

Gbkbh  dyestuffs  producing  pure  shades  on  cotton  and 
half-wool  are  prepared  by  combining  a  tetrazo-compound 

with  one  molecule  of  salicylic  arid  or  its  derivatives  and 
one  molecule  of  the  azo  dyestuif  prepared  from  diazotised 
anilinedisulphonie  acid  and  a  1  :  8-aminonnphtholsulphonic 
acid  (the  order  of  combination  may  bo  also  reversed),  or 
by  combining  diazotised  anilinedisulphonie  acid  with  the 
disazo-dyestutf  obtained  from  a  para-diamine,  salicylic 
acid  and  a  1  :  8-aminonaphtholsulphonic  acid.  An 
example  is  given  illustrating  the  combination  of  the 
intermediate  product  from  tetrazotised  tolidine  and  one 
molecule  of  salicylic  acid  with  the  dyestuff  prepared  from 
diazotised  aniline-2  :  5-disulphonic  acid  and  1  :  Samino- 
naphthol-4-sulphonic  acid,  the  latter  combination  being 
effected  in  acid  solution. — J.  C.  ('. 

Azo  dyestuff s ;  Process  for  tfu  production  of .  Farben- 
fabr. vorm.  F.  Baver  und  I  !o.  Fr.  Pat.  415,986,  May  14, 
1910.      Under  Int.  Conv..  May  20,  1909. 

The  dyestuffs  obtained  by  combining  diazotised  anthranilic 
arid  or  its  derivatives  with  ucidvlaminonaphthols  or  their 
derivatives,  especially  the  sulphonic  acids,  dye  wool  in 
shades  which  are  very  fast  to  light  after  chroming,  varying 
from  bluish-red  to  violet.  A  table  is  given  in  the  specifi- 
cation showing  the  shades  produced  by  21  dyestuffs 
prepared  in  this  manner.  (Compare  Eng.  Pat.  10,461  of 
1909  and  U.S.  Pat.  964,786  of  1910  ;  this  ,1..  1910,  685  and 
1002.)— T.  F.  15. 

Azo  rfi/estuffs  ;   Production  of dyeing  cotton  direct,  rind 

the  intermediate  dyestuffs  from  which  they  are  obtained. 
Farbenfabr.  vorm'.  F.  Baver  und  Co.  Fr.  Pat.  416,021. 
May  17.  1910.     Under  Int.  Conv.,  June  1,  1909. 

Dyestuffs  of  equal  fastness  to  light  to  those  described  in 
Fr.  Pat.  402.126  (this  J.,  1909,  1191)  can  be  obtained  by 
using,  in  the  final  position,  an  aminoacyl-2-amino-5- 
naphthol-7-sulphonie  or  1  :  7-  or  3  :  7-disulphonic  acid, 
diazotising  this  and  combining  with  one  of  the  usual 
components.  The  same  products  are  obtained  by  com- 
bining the  diazotised  aminoaevJaminonaphtholsulphonic 
acid  with  a  component  and  then  acting  on  the  resulting 
dyestuff  with  a  diazotised  aminoazo-compound.  Example 
I  : — The  dyestuff  prepared  from  diazotised  aminoazo- 
benzene-4.-8ulpb.onic  acid  and  4/-aminobenzoyl-2-amino-5- 
naphthol-7-sulplionic  acid,  the  product  being  diazotised 
and  combined  with  .salicylic  acid,  dyes  cotton  scarlet. 
Example  2  : — Diazotised  3'-aminobenzoyl-2-amino-5- 
naphthol-1  :  7-disulpbonio  acid  is  combined  with  m-tolui- 
dine  in  acid  solution  :  on  the  other  hand  p-chloroaniline- 
o-sulphonic  acid  is  diazotised  and  combined  with 
m-toluidioe  :  this  intermediate  product  is  now  diazotised 
and  combined  in  alkaline  solution  with  the  product  men- 
I  toned  above.  The  resulting  dyestuff  dyes  cotton  a  bluish- 
red  shade  which,  on  development  with  /j-naphthol,  is  fast 
to  washing.  Example  3  : — 4'-Aminobenzoyl-2-amino-5- 
naphthol-l  :  7-disnlphonic  acid  is  diazotised  and  combined 
with  p-xylidine,  and  the  product  is  diazotised  and  com- 
bined with  benzoy  l-2-amino-5-naphthol-l  :  7-disulphonic 
acid.  With  the  dyestuff  so  obtained  is  combined;  in 
alkaline  solution,  the  diazotised  product  of  interaction  of 
diazotised  nt-xylidine-o-sulphonic  acid  and  p-xylidine. 
The  final  product  dyes  cotton  violet. — J.  C.  C. 

Chrome  dyestuffs  of  the  tri/ihi  ni/lnietliane  series;    Process 

for  producing .     Farbenfabr.  vorm.   F.   Baver  und 

Co.'  Fr.  Pat.  415,229,  AprU  20,  1910.  Under  Int. 
Conv.,  May  4,  1909. 
Mhi  ill  I.K.N  KinsAiji  vi.ii  acid  or  one  of  its  derivatives, 
such  as  methylcne-di-o-crosotinic  acid,  is  condensed  in 
presence'  of  an  oxidising  agent  (e.g.,  nitrosylsulphuric  acid 
or  nitric  acid)  with  derivatives  of  phenols  or  naphthoic 
with  which  condensation  is  not  possible  in  the  p-position 
to  the  hydroxy  1  group  :  or  the  above  products  may  first 
bo  condensed  to  form  leuco-compounds,  which  are  subse- 
quently oxidised,  or  the  carbinols  are  condensed  with  the 
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phenols  and  the  | In.  t-.  oxidised       I'hi    dyi   tiifl     thus 

produced  dye  chromed   wool  from  a  ^i i > u '■    bath  in 
shades   ,it    inl    to   violet    .mil    bluo,    which   arc    tcnerall) 

modified    bj    subsequent    ch lin        Foi    oxamplo,    the 

dyestufi  i.l.tjiiiH'tl  by  condensing  methylene  'I tinic 

«iih   /.  iti--.il  dyes  wool   red    ihadi    .   which   become 
bluish-violel  after  chroming.     T.  F.  B. 

m  .-    ,t/anu/ai  «/ .     •!    \ 

Johnson,    London.      From    Badisrhe     \uilin    I    Bi 

Fabrik,   Ludwigshafcn-on  Rhino,  Germany.      Brig.    Pat 
28,042,  Dei  .  I.  1900. 

Tin     and    totra-chloroindigo   are   obtained    by   acting  on 

Indigo,  mono   .<i  dj  chl indigo  <»r  their  leuco-compounds 

with  the  requisite  amount  of  chlorine  in  the  presence  of 
■ulphuryl  chlorides  or  phosphoryl  chloride.  Example: 
■2<>-  pint.-,  ol  Indigo  are  mixed  with  2000  parts  ol  -ulphuryl 
chloride,  the  mixture  is  cooled  and  300  parts  of  chlorine 
are  passed  in.     After  three  hours'  stirring  the  sulphury! 

ohloride  i-  ilisiillnl  ofl  in  a  vacut the  residue  is  added 

ton  mixture  of  2500  parts  ol  -i  I"  per  cent,  sodium  carbonate 
solution  and  1500  parts  "I  a  15  pet  cent,  hydrosulphite 
.solution,  and  the  whole  is  heated  to  about  50  I  600] 
of  a  35  per  cent,  solution  of  sodium  hydroxide  are  now 
gradually  added  and  the  temperature  is  raised  to  about 
Tn  ( '.  The  trichloroindigo  is  obtained  from  this  vat  bj 
blowing  m  .in  and  in. iv  l«-  purified  bj  boiling  with  dilute 
aqueous  sodium  hydroxide.     Tctrachloroindigo  is  obtained 

in  the  -.hi"    mannet  exi  epl  that    100  part    ol  i  hloi 

employ ed.     J.  < '.  ('. 

Ato  df/uluffa  tram  a    new  amino-oxy-naphihalen€3vlpil 

arid  .     Man  ol  .      Kiillr  uinl  I  ....   AUt.'ie-.. 

Biebrich-on-the-Rhine,    Germany.       Eng-     P»t.    '.'714. 

April  21,  1910.     Under  Int.  Com  .  Maj   I  J.  1909. 

W'iikv     2-amino-5-naphthol-l  sulphonii     acid    is    treated 

with  ii  diazo-compound  in  acid  solution,  the  sulphonic  acid 

group   is   split    on   and   colouring    matters  derived   from 

2  :  5  annnoiKiplith.il  are  produced.     If  th mbination  is 

effected  in  alkaline  solution,  the  sulphonic  group  is 
retained  and  the  diazo-group  enters  position  6.  Thi 
stud'  obtained  from  diazotised  aniline  and  tins  acid,  the 
... mil. ination  being  effected  in  alkaline  solution,  is  yellowish 
rod.  With  tetrazodiphenyl,  under  the  same  conditi 
the  dyestufi  produced  dyes  cotton  in  red-violet  shades 
which,  when  diazotised  on  the  fibre  and  combined  with 
3-naphthol,  become  blue  with  a  tinge  of  red.  Diazotised 
aminoazobenzenemonosulphonic  a.  id  furnishes  a  red  dye- 
stntT  which  dyes  both  wool  and  cotton  in  red  Bhadea  with 
a  tinge  of  blue.  The  acyl  derivatives,  as  foi  example, 
the  urea  derivative  (prepared  bj  the  action  of  carbonyl 
chloride  on  the  new  acid),  the  acetyl  and  benzoyl  di 
lives  can  also  be  combined  with  diazo-compounds,  the 
shades  obtained  being  bluet  than  those  prodm  ed  with  the 
free  amino-acid.  Lastli  the  new  acid  can  itself  be 
diazotised  and  combined  with  the  usual  components  to 
give  dyestuffs  for  both  woo]  and  cotton. — J.  ('.  C. 

Triphenylmethani  dyesluffs ;  Uanu/aciurt  of  violet  to 
blue  — — .  Farbwerke  vorm.  Meister,  Lucius,  und 
Bruning.  Hoechst-on-the-Maine,  Germany.  Et 
12,130,  May  IT.  1910.  Under  Int.  Coin..  .May  25, 
1909. 
Violbt  to  blue  dyestuffs  which  can  be  subsequentlj 
chromed  on  the  fibre,  are  obtained  by  heating  with  an 
aromatic  base  a  dyestufi  prepared  by  condensing  p- 
ebjorohenzaldehyde  with  an  ortho-hydioxyarylcarboxyBe 
acid.  Example:  The  dyestufi  obtained  by  condensing 
p-chlorobenzaldchyde  and  o-cresotinic  acid  and  then 
oxidising  the  leuuo-componnd  thus  produced,  is  hi 
with  five  times  its  weight  of  p-toluidine  and  an  eipial 
weight  of  p-toluidine  hydrochloride  on  the  water-bath. 
When  no  further  colour  change  is  observed,  the  mass  is 
rendered  alkaline  with  sodium  carbonate  and  the  i 
of  base  expelled  by  steam.  Prom  th.-  remaining  solution 
the  dvestufi  is  precipitated  by  a  mineral  »«id.  collected 
and  washed.  The  dyeings,  which  can  be  subsequently 
chromed,  are  of  a  very  pore  violet  tint  and  fast  to  alkalis 
and  milling. — I.  C.  C. 


'/  "i  tht  aMihraguinom  '        ftuturt   of 

"     talmo  I  irbworko     vorm.     UaUtBr, 

I.  in  in  i    BrQning,  M.»    h  i  on-tbe  Maine,  Germany. 

In      IM     16,623,    1 28,    I'M"       i  n. I. r   Inl.  i  ..„•.  . 

.lull    SI,    1909 
A   s  u  m, .-,  ,  ,,i,,,i  hi  i>   \.it   dyestufi  can    bt    prepared    bj 

heatin       i  int  braqutnon)  lui  i  a     ohl Ii  .     in      u  pi  ndi  .1 

nitrobenzene  with  anhydrous   lodium  aootati      Thi 
obtained  b\  thi  aid  ..i  an  alkaline  hydrosul]  Ldiah 

brown  and  the  aalmon-oolourcd  shadi  -I  from  M 

on  col  i. hi  an    faat    to   wa  hing    lit  al  lot  ins.     /i- 

Vothraquii yl    Isocyanatc    oi    p/3-dianthraquii ylurea 

may  also  be  similarly  oonden  ed      J   I    I 

Vat  dyestuffe  *>l  tht  anikraguinom 
paring  broum         .     Farbwerke  vorm.   Meistet     Lu-ms 
iiml   limning.     Qer.   Pat.  224.600,  March  26,   1909 

Brown   v. it    dyestuffs  are  obtained   by  heating  "    01 

oraqoinoni  with  aulphni  ohlorido;  the  -h.nl.-  ..f 
tiie  dyeings  varies  according  to  the  amount  of  sulphur 
chloride  used.     T.  F.  U. 

.1  n>t  M...O  i/lni- 'iliihinn  no  tor  puking 

— .     Farbwerke  vorm.  Meister,  Lucius,  una  Brfining. 

Ft     Pat.    115,683,    Mn    6,    1910.     Undei    Int.    Conv., 

Mix      in.     [909. 

Wins    nit i',  la- i.lvl. limn. i  ml  lira. piinonis        of        t  he 

formula,  CnH7O1.NH.CO.rl  M'_.  are  reduced,  preferably 
i.-.  in.  ilu-t  01  finely  divided  iron  m  proses  1  of  01 
soda,  .-nniii..  .11  \  1.1.  nl  1  !.i nun. .  ani lit,i.jinii..iii  -  are  ob- 
tained :  these  dye  unmordanted  cotton  in  shades  <  arying 
from  yellow  to  orange.  Products  dyeing  fastei  shades  may 
be  obtained  bj  treating  the  above  compounds  with  acidyl 
ating  agents,  such  as  id  chlorides  or  anhydridea 

Righteen  different  dyestuffs,  prepared  by  the  above 
methods,  are  described  in  the  specification.  The  nitro- 
arylacidylaminoanthraquinoncs  may  be  prepared  by 
condensing  aminoanthraquinoncs  with  the  chlorides  of 
1 i.it  1  ■    nitro-carboxylic  acids.   -T.  1"   B. 

Azo  dyeshift  suitabli    1m-   preparing  iaka  /«•'   fo  light; 

M'lnnfnrt'ir*    >>t   n   bluish-red .     Farbwerke    vorm. 

Meister,  Iannis,  and  Brflning,  Hoechst-on-Maine, 
Germanv.  Bng.  Pat.  22,289,  Sept.  26,  1910.  Under 
Int.  Cony.,  Oct  21,   1 1. 

B\  combining  the  diazo-compound  of  5-nitro-2-amino-l- 
benzylsulphonii  acid,  Mi,  1  11  NH,).CH,.SO,H,  with 
2 :  3-hydroxynaphtho  bluish  red  azo  dyestufi  is 

obtained  whioh  gives  insoluble  calcium  and  barium  salts. 

—J.  1    C. 

1/ iti  r  ;    Process  1'ir  mating 

irbworke    vorm.    Meister,    Lucius,    una 

i'i    I'.ii.  115,017,  April  6,  1910.     Under  Int. 

16,   1909. 

\u     iw   dyestuffs  insoluble  in  water,  ami  East   bo  tight, 

which  are  of  value  for  making  pigments,  are  obtained  by 

tuning  with  taninde  the  diazo  compounds  "f 

mono     or   ilinitro  amines  of   tin-    benzene  or   naphthalene 

soils,  or  their  derivatives  :   iii  some  mbination 

1h1.it. -.1   l.\    the  iir in  i-  of  an  indifferent  substai 

Buoh  as  sodium  acetate. — T.  F.  15. 

Qisaza    U/estufie ;    Manufacture   ol   n<-»-   wbdantim . 

A.  G.  Bloxam,  London.  From  1  hem.  Fabr.  Griesheim- 
Elektron,  Frankfort-on-the-Maine,  Germany.  Eng.  Pat. 
17,088,  July  18,   1910. 

RNBDl  1MIHSSI  I  l-Hi'Mi     B 

H.i  \H.  :S0  II     NM.      I     2:4 
i*  tetrazotised  ami  oombined  first   with  one  molecule  of 
s  naphthol  i>  -iilphoni,-  aoid  in  arid  solution  anil 
then    with   one    molecule   of    m-phenylenediamine.     The 

•iiilT  dark   brown  .lye-tuff  dyes  cotton  111  r.-.l  ah 

which  when  treated  with  diazotised  p-nitroaniline  on  the 

become    vivid    reddish    brown,     nther    m-dia mines 

•ninophoiiols  which  can  be  combined  with  two 

mull"  ulos  of  a  diazo  1  ompound  '  an  also  he  us,-,l  in  plaee 

of  iMphonvlenedianvine  in  the  alioio,  omhination.       I    1     1  . 
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Disaso    dycstuff  ;      Mil n ii furl ii ri    of    a  new -.       \.     G 

Bloxam,     London.     Prom     Ghem.  Fabr.     Grieeheim- 
BlektroD,  Fn.nkfort-on-thc-Main<  Etng.  Pat. 

lT.f.14.  July  25,   L910. 

A  dichlobodikitkobkkzidixe  oi  tin-  probable  formula, 
N02  NO. 

Ml. 

~q     cr~ 

can  be  obtained  by  nitrating  the  acetyl  compound  o! 
mm'-dicMorobenadine  and  subsequently  splitting  ofi  the 
acetyl  groups  with  dilute  sulphuric  acid.  The  tetrazo- 
oompound  when  combined  with  f3-naphthol  jives  a  red 
ilvestut?  whieh  is  insoluble  in  water  l>\it  gives  a  bluish-red 
solution  in  sulphuric  acid.  The  combination  may  also 
l»-  effected  in  the  presence  i>f  Turkej  -red  oil,  soap,  resinatc 
of  lime  "i    oi   .1   substratum.-- J.  C.  C 


l.runi  derivativt    of  the   gaUocyanine   aeries   [leuco-diethyl- 
gaUocyanine] ;    Manufacture  of  a  —  P.  A.  Newton, 

London.  From  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld,  Germany.     Eng.  Pat.  3601,  Feb.  14.  1910. 

See  U.S.  Pat. 962,712 oi  1010;  this.)..  1910,  1099.— T.F.B. 

Dyestuffs  of  (hi  milium-,,,,   scriet  ;    Manufacture  of . 

P.  A.  Newton,  London.  From  Farbenfabr.  vorm.  F. 
Bayer  und  i  '<•..  Elberfeld,  Germany.  Eng.  Pat.  4537, 
Feb.  23,  1910. 

See  U.S.  Pat.  961,388 of  1910  :  thisj.,  1910,  1099.— T.F.B. 

!>,/,  :  Yrf/mr  P.  Volkmann,  Assignor  to  Farbenfabr. 

\  mi ■m.    p.    Bayer  und   Co.,    Elberfeld,  Germany.     U.S. 

Pat.  972,951,  Oct.  18,  1910. 
See  Ft.  Pat.  41 1.102  of  1909  :   this  J.,  1910,  938.— T.F.B. 


Amino-hydroxyazo  dyestuffs ;    Process  for  preparing 
Anilinfarben-   und    Extract  Fabr.    vorm.   J.   K.   Geigy. 
Ger.  Pats.  224,024  and  224,026,  March  :!(l  and  April  IT. 
1909. 

The  combination  of  the  diazo  compounds  of  aromatic 
amino-sulphonic  or  amino-carboxylic  acids  or  their  deri- 
vatives with  ■n-amino-p-cresol,  in  acid  or  neutral  solu- 
tions, is  considerably  accelerated  by  addition  of  tbio- 
sulphati-s.  thiocyanates,  or  xanthogenates.  Without  the 
addition  of  these  salts,  the  combination  could  not  be 
effected  in  many  cases.  The  p-amino-fn-hydroxyazo  dye- 
stuffs  thus  obtained  may  serve  as  intermediate  compounds 
for  preparing  o-hydroxydisazo  dyestuffs.  The  dyestuffs 
produced  from  sulphanilic  acid  and  2.8-naphthylamine 
monosnlphonic  acid  dye  wool  orange  shades,  changed  to 
brown  by  chroming. — T.  1".  B. 


Wool  [azo]  dyestuffs;    Process  for  preparing  Vim   to  blue- 
Act.-Ges.  f.  Anilinfabr.     Ger.  Pat.  224,499, 
Hatch  IS.  1909. 

The  diazo  compounds  of  toluenesulpho-p-phenylenedi- 
amines  or  their  substitution  products  are  combined  with 
l-HcidYlaniiiio-K-nai>htholdisiil|.h.Hiic  acids,  and  the  pro- 
ducts treated  with  sulphuric  acid  ;  in  this  way  the  toluene- 
snlpho  «roup  is  eliminated,  the  acidyl  group  remaining 
intact.  The  product,  dye  wool  level  shades  of  blue  and 
blue-violet,  fast  to  light  and  alkalis.— T.  F.  B. 

Indophenolic  oxidation  products  and  tlrir  leuaxompounds 
irnm  carbazde,  or  N-alkyl-  or  N-aryl-carbuzoles  :  Process 
for   preparing-  1.    Cassella    und    Co.     Ger.    Pat. 

227,323,  April  11,  1909. 

Tiik  indophenolic  products  obi. lined  by  condensing 
n-nitrosophenol  with  carbazolc  oi  its  derivatives  (see  Eng. 
Pals.  201*  and  9689  oi  1909  :  this  J.,  1900,  517  and  1910, 
4S1).  may  also  be  prepared  by  condensing  equimolecular 
proportions  of  p-aminophenol  or  it-  homologues  or  substi- 
tution products  with  carbazole  oi  with  N-alkyl-or  rf-aryl- 
carbazoles  in  presence  of  concentrated  sulphuric  acid  and 
a  suitable  oxidising  agent  :  the  products  may  be  reduced 
to  their  •  leuco-derivativea  in  the  usual  manner.  No 
indophenol-foi  mation  takes  place  when  tin  above  Com- 
pounds arc  brought  together  in  aqueous  solution,  or  in 
presence  of  organic  sorvents.-'-T.  F.  B. 

Azodyestuff;    Manufacturi  of  a  new  P.  A.  Newton, 

London.  From  Farbenfabr.  vorm.  F.  Haver  und  Co., 
Elberfeld,  Germany.  Eng.  Pat.  370,  Jan.  6,  1910, 
Addition  to  Eng.  Pat.  29,469,  Dec.  19,  1909. 

See  Fr.  Pat.  41 1.102  of  1909;  thiaJ.,  |£10,  938.     T.  F.  B. 


[  Triphi  hylnt  '"'ill  bath  : 

Manufacturi  of  mordant  P.  A.  Newton,  London. 

From  Farbenfabr.  vorm.   F.   Bayer  und  Co.,   Elberfeld, 
my.     Eng.  Pat.  2394,  Jan.  31.  1910. 

Seb Fr.  Pat.  413,383 of  1910 ;  tbisJ.,1910,  1099.     T.  P.  B. 


V.— FIBRES  ;     TEXTILES  ;     CELLULOSE  ; 
PAPER. 

Melanin  ;    Action  of  alkali  on .     I!.  A.  Gortncr.     J. 

Biol.  (hem..  1910,8,  341—363. 
The  effect  of  varying  strengths  of  alkali  on  the  i  omposition 
of  the  melanin  of  black  wool  has  been  investigated,  the 

results  obtained  showing  that  alkali,  except  in  very  small 
concentrations,  readily  destroys  the  greater  portion  of 
the  melanin  molecule.  The  wool  was  boiled  with  sue, 
cessive  quantities  of  0*2  per  cent,  sodium  hydroxide  solu- 
tion, tin  extracts  were  filtered,  and  the  filtrates  treated  with 
concentrated  hydrochloric  acid,  the  precipitates  thus 
formed  being  collected,  washed  with  1  per  cent,  hydro- 
chloric acid,  and  then  dissolved  by  boiling  with  X  '20 
hydrochloric  acid.  The  black  solutions  obtained  were 
mixed  together,  the  melanin  was  precipitated  by  the 
addition  of  a  quantity  of  hydrochloric  acid  sufficient  to 
raise  the  concentration  to  1  per  cent.,  the  supernatant 
liquid  was  removed,  and  the  precipitate  dissolved  in  50 
per  cent,  acetic  acid.  This  solution  was  submitted  to 
dialysis  until  all  acid  and  chlorides  had  been  removed,  the 
melanin,  remaining  .is  a  brown  mass,  being  then  dried, 
extracted  with  carbon  bisulphide,  alcohol,  and  ether,  and 
again  dried.  Its  weight  amounted  to  13-0  per  cent. 
of  the  air-dried  wool.  Thus  prepared,  melanin  consists  of  a 
jet  black,  granular  mass  which  may  be  ground  to  a  brown 
powder.  When  dried  by  heat  it  Incomes  insoluble  in  all 
solvents  except  alkali  solutions,  but  when  dried  at  the 
ordinary  temperature  it  is  soluble  in  dilute  hydrochloric 
acid,  formic  acid,  acetic  acid,  and  in  disc  ilium  phosphate 
solution.  This  melanin  was  free  from  ash  and  contained 
hydrogen.  7-2X.  carbon.  52-60,  nitrogen.  13*52,  sulphur. 
1-33.  and  oxygen  (by  difference),  25-20  per  cent.  When 
the  concentration  of  the  sodium  hydroxide  solution 
used  for  extracting  the  wool  exceeds  0-2  per  cent.,  the 
composition  of  the  melanin  obtained  is  considerably 
altered.  The  nitrogen  content  falls  to  5-12  per  cent, 
when  3b  per  cent,  sodium  hydroxide  solution  is  employed, 
whilst  a  minimum  hydrogen-content,  namely.  3-84  per 
cent.,  is  found  when  50  per  cent,  sodium  hydroxide  solution 
is  used.  The  sulphur-content  remains  practically  const  mil. 
but  the  quantities  of  carbon  and  oxygen  increase  as  the 
other  constituents  diminish.-  \V.  P.  S. 

Papyrus  /<«//j  :    microscopy  of .     L.  Vidal.     Papicr- 

fabr..    1910,  8,  1042—1045. 

The  author  has  made  a  microscopic  study  of  the  elements 
of  the  paper  pulp  obtained  from  the  papyrus  rush  (Cyperus 
papyrus  It.).  Tin-  fibres  of  papyrus  pulp  are  very  slender, 
closely  resembling  those  of  esparto,  whilst  the  non- 
fibrous  elements  amount  fromlO  to 20 per  cent,  of  the  whole 

pulp:    soi f  the  latter,  however,  arc  sufficiently  elon- 

gated  to  possess  a  certain  amount  of  felting  value.  The 
length  of  tin-  lilacs  varies  from  0-5  to  3,  or  iii  exceptional 
cases,  to  4  mm.,  the  average  length  being  1-5  mm.;  the 
breadth  varies  from  8  to  25  /'  ;    average  11-12  p..     The 
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fibres   often    ihou    n    few    kinks   but    no   knots;   the}    un- 
Irioal  in  kii  i  anted,  sometimi  I  tin- 

ends.      I'll.'   lumen    is    timet  ill .    mi- 
nlu.nl  one-third  ..|  the  total  b  eadth  ol  the  fibre,  and  the 
wiill  ii  in  iliii-kiii'  .  und  studded  with  fine  po 

I.  F.  It. 

rl   /n  /V   /.'nn  \ 

Bull,     lead     roj      l-  In 

1910,  687     589.     ('hem.  Zenti  .  1010   '.',  I 
I'ii  ,  ,       ■ ,  por  ii  in,  h  ha  in  of 

ii-lil 
,  i  111.-    .ii    i ,   i  Mine's    solid  ion.      \ 

prodin  t    poa     i  line    eupric  re  Lu< 
fin  Mir  1   bj    the  action  on 
ohloric  i  iid  tin  ->7  hours,  or  "I  fuming  hydrobromic  acid  tot 

24  Ii  mi  -         \.  S. 

Artificial  silks  ;    Th,  tliffti  P    Ma  chncr. 

i  irbi         il      1910,   21,    I 

author  finds   th 
micro  i    is    ni.i    u    reliable    mean 

iguishing  the  different   kind  Iks      The 

moat    important    chemical    testa   are    the 
reaction   rec  immended    by   Siivero   for   the  detection  of 
nitrncellulc  le'a     re  lui  '  ion     tesl      « iili 

Fehlins  a  solution  (I  his  J.,  1907,  548)  foi    h      i  m 
iiml  his  test    «nli  ,i    solution   ol 

jojul  J.,    IiioT.    |nt  1 1    to    distinguish    bel  ween 

ouprammonium  cellulose  and    idsi     ■■  silks.     The  author 
thai  of  these  three  re  ction     mly  the  firsl  is   it  all 
oi  tin  ,, tli  i  :  ffen  'i  resultswith  artificial 

silks  of  the  same    lass.     Forthe    ime  reason  the  behai 
of  artificial  silk-  towards  dyestuff  -   '  of  no  use 

a~    a    means    of    distinction.      \      iti  mi  ins    of 

differentiation,  however,  i-  afforded  by  the  action  of 
com  out 

the   test,   equal   quantities   (0-2   grin.)  ol   the   -ilk   I 

mined  and  of   stand  ird  i  lake 

(all  l  ant    il    po 

put  in  small  dry  Monmeyer  flasks  which  stand  on  white 

!   quantitie  i  (al i    10  c.c  i  ol   i  hemically 

pure  sulphuric  acid  are  simulta isl  i  them, 

The  Basks  are   shaki   i  roughbi    moisten  the   I 

ami  the  immediate  effect  ol  th  I  and    the 

ilask-  ae- the",  kepi  undei  observation  for  about  one  and 
a  half  hours.     A  niti 

trless  and  only  after  10     BO  mi  i  the  liquor 

take  yellowish  tone.      Cupraromonium  cellulose 

silks  al  once  take  on  a  yello'w   oi 
ami    the    liquor    becomes  yellowish    brown  aftei    I11     ,;i1 

minutes.     Viscose    ill     an    il  once  tu I  re  Idish  brofl  n 

h  :  acid  and  I  be  liquoi  aftei    I ninutea  is  a  • 

brow  ,  colour.  I'.il  I  are  iven  showing  the  colour 
reactions  produced  i>\  the  action  ol  ulphuric  acid  "n 
various  artificial  silk-  which  ai  iduced  in 

bulk.    -1'.  !■'.  C 

Xit,  p    Nil  olardol    ind  I     i    ■  rtier 

Comptes  rend.,  L9J0,  151.  Tin 
By  treating  viscose-silk  with  niti  ,Lnee 

of  nitric  acid  (about   I  5),  a  mixture  of  nitrous  and  nitric 
■  -  of  cellulose  i-  produced,  from  which  the  I. inner  may 
separated    by    means   of   acetone,  in   which   thej 
insoluble.     The  nitrites   of  cellulose,   thua   obtain' 
generally  grey  in  colour,  ■_  when  moist  and  very 

brittle  when  dried  :    they  are  insoluble  in  water,  al    >hoi, 
ether,  acetone,  chloroform,  and  ethyl  acetate     Thej 
nitrogen  to  an  appreciable  ex  enl   al   thi  nary  tem- 

perature, and    more   quicklj    on    heating,  yellow, 

friable,     and    extremely    acid     products.      W    I 
hydrolysis,  slowlv  at  the  ordinary  temperature  and  com- 
pletely after  twelve  hours  boiling,  and  the  sami    i 
in  the  cold  with  sulphuric,  nitric,  and  hydrochli 
though  acetic  I  -  these  esters  only  partially  at 

about  50  C. ;  mothyl,  ethyl,  etc.,  alcohols  are  oxidised  by 
them  in  aldehydes  and  •  Nitrous 

liable  to  occur,"  under  certain  conditions  in  nitrocellulosea 
prepared    from    cotton,  and    cause    rapid    deterioration; 


whi 

with    tin      ml,. 

■ 

'■'• 

und  Co,     Firsl    Vdd  1910,  to  Fi 

I     I  .1     1910   ■ 

I  '11,      Mil,  ■       ,,i 

ei  or  mixed  w  it  Ii 
tei    adhesion   ol 
ping  the  »  ire  or  ribbon  »  il 

.1     I      I: 

Farbenfal  I      Bayi  Elberfeld,  I 

many.     Eng.   Pat.   16,932,  July   16,   1910      Undei    tnt. 

...  July  22,   Ii 

.ii  etj  leu.   t,  ti  .,  hloride  is  a  well-know  i 
■i  ,l  .   tii,  blorcthylenc  and  dichli 

■  I,,  ■  ol  dissolve  thes  ■  '",  lies.      \c<  ording  to  th, 
tion,  however,  it  is  found  that  dichlorethylene  in  admixture 
« i;h    alcohol    i-    '  apable    ol    di 

Those  esters  which  are  readily  soluble  in  a  du 

1    I  v    the    mixture    at    the    ordi  nperature, 

whilst    those  which  are  soluble   in  and  only 

oluble  in  by  the  mil 

on   beat]  rig.     Suitable   propoi  tion 

lene  and    150  p irts  of  alcohoL     J.  I'.  It. 

— • 
C.  G.  Sthwalbe,  Darmstadt,  Germany.      I.  142, 

Aug.   15,  1910.     Dnder  Int.  Coin..  Aug.   14,   I 

'I'm  vegetable  HI  died  with  a  tral 

(normal)  sulphite  to  which   ha  d   in 

olution  "i  I'he 

..illv   into   the 
luring  the  pi  Idea,  the  total 

:  should  not  lie  more  than  tl  ond- 

i  quantity  of  sulphite  i 

pie  :     \\  ood   is   impregnated   with   a    I" 
solution    of   sodium    sulphite    and,    after  the 

liqm  bon  dioxidi 

r.  F.  i  . 

ni  lor  pyroxylin,  etc.,  ana  lor 

II.   V.    Walker,    Brooklyn,    \ 

,  mi  ....  Newark.N.J.     V.S   Pal  ■  t.  18, 

1910. 
•i;is  naphtha      i  itcd  with  a  solution  of  ,\n  alkali 

,le       to       wW 

,1  the  oily  layei  d  iron,  thi 

solul  i  '  tilled   with  a  ■ 

primary  oli 
having  five  t.,  eight   carbon  atoms;    when  .hinted  with 
benzene,  they  have  the  property  of  dissolving  pyroxylin. 

'".  B. 

H6.517,  May  4.  1910.     Dndi 
1909. 
Compositions,  resembling  oellul  I  by 

lulose,  triphenj 
s,„.j  solution  or  plastic  n 

- 

100  lui'-  of  a  etyl  ell  dose  — I.  K.  B. 

15,518,  May  4.  1010.     Dnder  Int. 

It  is  claimed  that  urea,  when  added  to  a  mil  I  lution 

.iminjr  aoetylcelluloae,  imparts  the  qua: 
ate!  permanence  to  the  products  manufactured  there! 

-  of  urea  to  hm.i  parts 

c 
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of  acetylcellulose.  Mixtures,  resembling  celluloid,  com 
pounded  with  acetylcelhiloae  and  tripnenyl  phosphate 
or  its  equivalent  are  claimed  in  conjunction  with  urea. 

—J.  F.  B. 

Adhative  solution  [/rom  nitrocel'  i  lamp- 

uir  sticking  Uathtr.  textiles,  tilt  and  any  fibrous  or 
porous  material.  F.  Rampichini.  Fr.  I'.u.  416,945, 
May  13.  1910.     Under  Int.  Com-..  May  14.  1909. 

Nitri'h  Ei.t.t  lose,  alone  or  with  the  addition  of  camphor 
or  soluble  colouring  materials,  or  insoluble  powder-,  is 
ited  in  a  solvent  consisting  of  acetone  alone  or  with 
the  addition  of  methyl  alcohol,  ethyl  acetate,  benzene, 
nitrobenzene,  glacial  acetic  acid.  etc.  A  viscous  liquid 
is  the  result,  the  proportions  of  the  components  being 
varied  according  to  the  porosity  of  the  materials  to  be 
treated.  After  the  application  of  the  adhesive  to  the 
surfaces  to  be  joined,  pressure  is  applied  and  perfect 
adhesion  is  obtained  after  several  hours'  drying. — D.  J.  L. 

Ctllitlose    solid  n-  ! '•     for    production    of    artificial 
fibres,  artificial  horsehair,  or  films  ;    Process  for  prepal 
.     K.  Hofmann.     Ger.  Pat  227,198,  Aug.  27,  1909. 

When  cellulose  is  treated  with  concentrated  acetic  acid. 
or  with  concentrated  mineral  acids,  or  with  mixtures  of 
acetic  and  sulphuric  acids,  solutions  are  obtained,  the 
fibres  produced  from  which  are  generally  brittle  or  other- 
wise unsuitable  for  industrial  purposes.  Products  having 
considerable  brilliancy  and  toughness  may  be  obtained  by 
dissolving  cellulose,  oxycellulose,  or  cellulose  hydrate  in 
mixtures  of  concentrated  acetic  and  phosphoric  acids, 
and  precipitating  bv  means  of  water,  solutions  of  salts, 
alcohol,  etc.  The  phosphoric  acid  is  preferably  concen- 
trated by  heating  to  22"  < .'.  so  that  a  portion  of  it  is  eon- 
verted  into  pyrophosphoric  acid  ;  it  may  also  be  further 
dehydrated  by  addition  of  acetic  anhydride  or  sodium 
acetate.  For  example.  20 — 25  grnis.  of  cellulose  are 
-huken  with  a  mixture  of  30  c.c.  of  concentrated  phosphoric 
acid  and  300  c.c.  of  glacial  acetic  acid,  at  the  ordinary 
temperature,  until  a  viscous  mass  is  obtained,  which  can 
be  pressed  through  capillary  orifices  or  slits  into  aqueous 
or  alcoholic  coagulating  solutions,  and  the  products 
washed  and  dried  under  tension. — T.  F.  B. 

Increasing  the  resistance  of  briquettes  agglomerated  by  waste 
sulphite-cellulose  lyes  to  atmospheric  influences.  Fr.  Pat. 
415,566.     See  IIa. 
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Norgine    [new   sizing   agent].     E.    Schmidt.     Chem.-Zeit., 
1910,     34,     1149—1150. 

A  sew  sizing  agent  has  lately  been  put  upon  the  market 
under  the  name  of  Norgine.  It  consists  of  the  soluble 
sodium  ammonium  salt  of  laminaric  acid,  which  is  obtained 
on  a  manufacturing  scale  from  the  sea-weeds,  Laminaria 
digit  at  a  and  Saccharinus  digital  us,  derived  from  the 
Nf.  Atlantic  Ocean  and  the  North  Sea.  Norgine  is  a 
neutral,  dry,  granular  substance,  which  swells  up  in  water 
forming  a  brownish-yellow  colloidal  solution,  which  is 
very  valuable  as  a  sizing  agent,  since  it  possesses  a  high 
degree  of  viscosity  and  adhesive  properties  equal  to  or 
exceeding  those  of  glue,  gum  tragacanth,  etc.  The 
product  is  put  upon  the  market  in  four  grades — Norgine 
(dark,  Mark  D) ;  Norgine  (ordinary) ;  Norgine,  S  ;  and 
Norgine,  H.  extra.  The  darkest  product  has  the  greatest 
viscosity,  whilst  the  lightest  coloured  preparation  "  Norgine 
H  extra  "  comes  next.     Analyses  gave  the  following  results  : 


Ash. 


Laminaric 
Ammonia.        acid. 


Per  cent.  Per  cent.  Per  cent. 

Norgine,  dark,  D       14-795  1-25  59-38 

Norgine,  ordinary 16-625  1-44  61-89 

Norgine,  8       12-644  1-19  44-78 

Norgine,  H,  Extra    9-345  1-<I2  42-52 


The  laminaric  acid  was  determined  by  precipitation  with 
dilute  sulphuric  acid  at  75°  ('..  and  drying  the  washed) 
gelatinous  precipitate  first  at  SoJ  C.  and  then  at  100°  C. 
Brands.  "S"  and  "H  extra,"  consisted  of  the  nearly 
pure  sodium  ammonium  salt  of  the  acid,  but  in  the  other 
two  brands  cellulose  and  calcium  salts  were  present.  The 
preparations  gave  gelatinous  precipitates  with  barium 
chloride,  lead  acetate,  silver  nitrate,  and,  stannous  chloride 
all  being  insoluble  in  acids.  A  precipitate  was  given  by 
potassium  ferrocvanide  and  acetic  acid,  whilst  cobalt 
nitrate  gave  a  very  characteristic  gelatinous  precipitate, 
which  coagulated  on  heating. — C.  A.  M. 

Patents. 

Wool   washing   and   squeezing    machines.     W.    MoNaught, 
Rochdale.     Eng.  Pat.  27.597,  Nov.  26,  1909. 

USUALLY  the  wool  leaves  the  washing  trough  on  a  shoot 
which  delivers  it  to  the  squeezing  rollers.  This  shoot  is 
provided  with  side  guid°s  which  are  perforated  to  allow 
excess  water  in  the  wool  to  drain  away.  The  wool,  how- 
ever, accumulates  at  the  sides  and  chokes  up  the  per- 
forations. To  prevent  this  the  side  guides  of  the  shoot 
are  made  to  diverge  from  the  trough-end.  making  the  shoot 
widen  as  it  approaches  the  squeezing  rollers. — P.  F.  C. 

Bleaching  combed  wool  on  bobbins;    Apparatus  for . 

F.  Masurel.     Fr.  Pat.  415,509.  Apr.  30,  1910. 

In  order  to  prevent  sulphide  stains  on  bleached  wools, 
the  bleaching  vessel  and  the  pipes  for  conduct  ing  the 
bleach  liquor  to  it  are  made  of  wood,  earthenware,  glass 
or  some  other  suitable  non-metallic  material. — P.  F.  C. 

Weighting  silk;    Process   for .     Landau   et  fie.    and 

I.  Kreidl.     Fr.  Pat.  415,657,  May  6,  1910.     Under  Int. 
Conv.,  June  15,  1909. 

The  material  is  weighted  with  salts  of  the  rare  earth 
metals,  zirconium  salts  being  specially  suitable  for  whites 
or  light  shades.  When  the  required  charge  has  been 
obtained  by  repeated  immersions  in  the  solution  of  the 
salt  of  the  rare  earth  (which  is  preferably  basic),  it  is  fixed 
upon  the  fibre  as  the  hvdroxide  or  phosphate  by  the  usual 
methods.— P.  F.  C. 

Mercerising,  dyeing,  bleaching  or  like  treatment  of  cotton 
or  other  vegetable  fibre  in  the  roving,  sliver  or  loose  state  or 
woven  into  fabrics.  The  British  Cotton  and  Wool 
Dyers'  Assoc,  Ltd..  Manchester,  and  J.  H.  Robson, 
Huddersfield.     Eng.  Pat.  26,317,  Nov.   13,  1909. 

Between  the  entering  and  delivering  ends  of  an  ordinary 
warp  mercerising  machine,  there  is  interposed  an  open 
tray,  having  journalled  in  two  opposite  sides  the  ends  of 
two  sets  of  rollers  of  small  diameter  arranged  as  close 
together  as  possible.  The  upper  rollers  are  driven  by 
friction  from  the  bottom  set.  The  fibre  or  roving  is  led 
on  to  an  endless  travelling  belt  between  which  and  another 
travelling  belt  it  is  engaged  and  carried  forward  between 
the  two  sets  of  small  rollers.  During  its  traverse  it  is 
impregnated  with  a  mercerising  liquor  which  is  sprayed 
on  to  it  from  above.  After  leaving  the  last  nip  of  the 
small  rollers  the  cotton  is  next  delivered  into  washing 
tanks.  During  the  impregnation  with  the  mercerising 
liquor  the  cotton  is  unable  to  shrink  on  account  of  the  grip 
to  which  it  is  continually  subjected  by  the  small  rollers. 
If  it  is  desired  to  stretch  the  fibres  during  mercerisation, 
this  can  be  effected  by  having  the  diameter  of  the  small 
rollers  at  the  delivery  end  rather  greater  than  the  diameter 
of  those  at  the  entry  end  of  the  machine. — P.  F.  C. 

Hanks  of  yam  on  dyeing  sliclzs  ;    Apparatus  for  changing 

the    positions    of .     J.     Schlumpf.    jun.,    Zofingen, 

Switzerland.     Eng.  Pat.  23,410,  Oct.  13,  1909. 

The  dyeing  sticks  (which  normally  rest  with  their  ends  on 
opposite  walls  of  the  vat)  are  lifted  from  time  to  time  by 
devices  carried  by  revolving  wheels  and  are  moved  through 
the  air  in  a  curved  path.  At  the  same  time  the  hanks 
resting  on  the  sticks  are  seized  by  holding  devices,  which 
after  following  the   movement  of   the  sticks  for  a  time 
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ntually    draw    ..  them      \\  I  ,,,,. 

approximately    equal   to  the   length 

the  holding  .1,  x from  tho  yarn  utii  I,  .  thi 

"I  and  fall  over  thi  ,  ,,  ,.,.,„ 

from  Hi.-  |  ones.     The  sti  I.    .■,,,    finalli 

'"»'  .in  with  ih.  i.  end     i 

P   i 

"9  '<■>"■<•   I""   '«.-!  th    hi-   ,     /'  j,ir  V  ' 

Br  Vnilin  Fabr.,  Berlin      In      Pal    18,921 
WW.     Under  [nt.  Conv.,  June  21,   WW.      Addition  to 

1134  ol    1910,   dated   tin.  23    19 
WW,  1103). 

HIDING    1..    Hi.-   , .initial    patenl    hairs    .in. I    I,,:  ,„    |„. 

I  with  a  mixture  of  a  para-diamine  with  n 
ol  or  m  diaminophenetol.     h  i~  now  found  thai  dj 
"i    <  iolel    or   I. In"   shades  are  obi  lined    ,  im  mi   - 
■'       para-diamine       with       m-aininodimethyl-n-anisidine 

(OCHa     Ml       V>  H  ;i.     1:2:  I)     or     m-amino, thy] 

o.a.iis„!in..  ,(m  ||:     \  ,||        :  Ml,  =  l  :2;  I),      p 

vjmachine.     R.  ll.  I  omey,  Assignor  to  l:.  II.  Comey 

Co.,  Camden,  N.  J.     U.S.  Pat.  972,822,  Oct,  I--.  WW." 

Tiik  dve-vat,  shown  in  the  accompanying  figure,  has  a 

ii  .il  partition  of  wire  netting,  etc.,  paraUeJ  to  and  near 

one  end  of  the  vat.a  second  vertical  partition  perpeadii  nlar 


to  the  first,  in  which  is  fixed  a  device  for  ,  reating  a  circula- 
tion of  the  liquor  from  one  side  of  the  partiti 
other,  and  a  movable  cage  for  containing  the  material  to  be 
dyed;  this  cage  i<  divided  down  the  centre  bj  a  vertical 
partition  in  which  an-  vertical  openings  extending  from 
i  the  top  to  the  bottom,  through  which  the  liquor  oan 
Bow,  but  not  sufficiently  large  to  permit  the  material  to 
pass  through.— T.  F.  P>.' 

Dt/eini  pieces  :    An  apparatus  for  keeping  them  im- 

hit-.-., I  during  the   whole  process  and  provided  with  tiro 
winding-on    rollers    and    two    driving     rollers.     Textil- 
dnenfabr.   B.  Oohnen.     Fr.  Pat.  41"...-)l>l\   Mai    I 
1910.      Under  Inl.  Conv..  .May  ii.  1909. 
rderto  ensure  that  the  material  has  a  constant  velocity 
during  its   passage   from    one    winding-on    roller   to   the 
other,  each  of  these  rollers  is  made  to  rotate  by  friction 
with   a   driving   roller.     Each  driving  roller  moreover   is 
|,r..\  ided  with  longitudinal  grooves  which  carry  some  ol 

liquor  forward  and  press  it  into  the  roll  of  cloth,  thus 
ensuring  that  the  material  is  well  dyed  through.  If 
desired  the  cloth,  in  passing  from  one  roller  to  the  other 
can  be  led  between  the  nips  of  two  pairs  of  rollers, 
pair  comprising  a  grooved  driving  roller  and  a  wrapped 
roller  rotating  by  friction. — P.  F.  I '. 

-Vi phthanthra juinone    and    its    derivatives  ;     Process    for 

fixing  on  the   fibre.     Badische    Anilin   and   S 

Fabrik.     Or.  Pat.  223,109,  May  18,  1909. 
Ammai,  or  vegetable  til. res  are  treated  with  the  I 
products  of   naphthanthraquinone   or   its   derivatives    in 
presence  of  alkalis  or  alkaline  substances,  and  then  tn 
with  oxidising  agents. — T.  F.  B. 


with   nUphid>  ,h, 
Farbwerks    vorm.    Mcister,    Lucius, 
111111    orflnii  Pat    224  017,    M  n   b    16     1907. 

18  167  Jan.  17,  1907. 

by   tho 
Pro  "bed  in  the  prim  ipal  patent  (see   En      Pat 

1907  .   thi    .i.m        m     ndini         P 
">"    J  •  WW,  871),  »l  ■  Ion  i.  mpi  ,  itu  i 

..i 
'<'•<-  i    ill\  unaltei    l       i    I    B. 

'  ■!  ■     for  pi  ..    if  .    B  I 

ii.  D.  ll.  Thornton  and  A   T,  Mi  U  alf, 
Eng,  Pat  23,637,  "  •    10 
be  printed  is  lei  ,  ,  ylindi  r  of  large 

diami  ter  bj  whii  h  bajn  „f 

"'l%'''1  printin  ted  bj  a  tabli  and  moving  al 

•  -.  ],,,.i.  i.      i  hi  i  bain  wheels 
.  ,  ii, l    ol  thi   ma 
Jong,  I, in  .  h  the  Bhafta  on  w] 

mounted.     The  table  is  supported  on  a 
liars  along  which  it  is  free  to  move  :  the  table  and,  with  it. 

■    :  noved  by  a  screw  trail 

'"  'he  machine  to  am  position  under  the  oylinder,  and  the 
irrying  the  table  can  I.,    raised  oi  lowered  so  as  to 
the  pressure  of  printing.     A  special  arras 
m  inldng-rouers  is  described     .1.  I'.  B 

ed  /.Its ;    Manufacture  of  .     I:    .1.   r.   Mitchell, 

Man  hi    tei       Eng.    Pat    28,828,    U  ■      9,    1909 

Fell   is  taken  from  the  milling  machine  before  the 
maximum    milling    effect     has     been    produced    i-    'ben 

■I  and  afterwards  printed  on  both  rides  with  blocks 
or  rolls  whioh  are  more  deep]  I  than  usual  so 

as   to   oarrj    more    oolour.     'II.  thus    prods 

penetrates  the  material  from  face  to  face.  The  material 
i  nexl  teamed  washed,  milled  to  completion,  washed 
again   and    finally   dyed.     The  ions 

:  !  ried— P.  I-'.  I 

Reserves*!  tuffs;  Process  for  producing . 

I.   I  i    ells  and  Co.    I  223,682    \,.  •    7,  1908. 

Wins  metallic  salts  are  used  as  resists  for  sulphide  dye- 
Btuffs,  they  are  frequently  so  loosely  associated  with  the 

fibre  that  they  dissolve  in  the  dyebatb  and 

■  U. -lulls,     li  i  inima]  colloids  at 

preferably  in  presence  of  substances  which  prevent  their 

fixation  on  the  fibre  ;  they  are  printed  on  the  fibre  in  the 
usual  mann.-r.  and  ran  easily  be  removed  after  dyeing, 
togi  'Ii,  r  with  the  adhering  dyestuff. — T.  F.  B. 

Textile  and  other  material..-  .-    Tr.  .Hmuil  by  liquid  processes 

ol  .     G.    Malard.   Tourcoing,    Frame     Eng.    Pat. 

23,4:i7.    o.t.    13,   1909.    Addition    to    Eng,    Pat   3 
Jan.  13.  1908. 

Addition  of  Sept.  7.  1909.  to  Fr.  Pat.  381,097  of  19<>7  ; 
this  J..  1910,  568,— T.  I'.  I'.. 


VII.- ACIDS;     ALKALIS;     SALTS;     NON- 
METALLIC    ELEMENTS. 

Hydrocyanic    aeid  ;      Vortnumn's     nitroprussidc    reaction 

for  .     H.  J.  Van  Qiffen.     Pharm.  Weekblad  WW 

41,  1043     1044     i  hem.  Zentr.,  WW,  2,  1 

ohol,  the  following  modification  of  the 
test  is  recommended  : — Some  s.*li.im  nitrite  is  dil 
in  the  eolation  to  be  tested,  2 — 3  drops  of  ferrj.  ,  blonde 
solution  are  added,  and  after  shaking,  the  solution  is 
acidified  carefully  with  dilute  sulphuric  acid,  heated  to 
boiling,  and  the  exi  ess  of  irwi  pn  ipitated  with  ammonia. 
■  ring,  the  s,,|,iij,,n  i~  evaporated  to  drym 

l\,,l  in  water,  the  solution  conbd  with  ice, 
and  a  drop  of  ammonium  snip]    :  n  tdded,  when  the 

hydrocyanic  acid  i-  indicated  by  the  pro- 
duct of  a  violet  coloration,  win  •hrough  blue 
and  gre.n  to  yellow. — A.  S. 

- 
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Chemical  import*  into  India.     Revien    of   the  Trade  of 

India    for    year    ending    Match    31,     1910.     [T.E.] 
The   following   are   some   additional    figures    relative    to 
chemical    and  i»lli«-«l   imports    into    India    fot    the  years 
ending  March  31,  1909  and  1910  res]  see  this  J., 

1910,  1203):— 


Sulphur    



-   



Aniline  and  alizarin 

'  irials     

ware  and  porcelain 
ad  glassware      



Pamt-.  colours,  etc 

ard 
Soap      


21,100 

536,500 

• 

H 

397,693 
617,560 
271,731 


1909-10 


21,200 

25,700 

20,400 

7,400 

381,314 

856,861 

181,984 
675,350 

309,155 


Chloric   add :     The    reduction    of   -         R-    E.    Enticld. 

Proc.  Chem.  Soc.,  1910,  26.  231. 
\  dilute  solution  of  chloric  acid  free  from  the  presence  of 
other  acids  i-  not  reduced  bj  Bodium  amalgam.  A  dilute 
solution  of  chloric  acid  may  be  kept  in  contact  with 
i  for  several  days  without  any  reduction 
taking  place.  The  velocity  of  reduction  of  chloric  acid 
is  increased  by  the  addition  of  other  acids.  The 
velority  of  reduction  of  chloric  acid  by  methyl  alcohol  in 
_re..  rtain   concentrations    of   other   acids   was 

Experiments  were  made  for  nitric,  sulphuric. 
benzenesnlphonic,    and    oxalic    acids.     The    stimulating 
effects  of  these  acid-  were  found  to  be  in  the  order  of  their 
trengths.     The  reaction  between  chloric  acid  and 
-     was  examined  in  the  same  way.  and  the 
,n  bj    i  trioue  a<  ids  was  deter- 
mined      Acceleration  i  onstants  for  the  various  acids  were 
calculated,  and  shown  to  be  in  mod  ment  with 

the  affinity  constants  of  the  acids.  These  results  appear 
to  favour  the  view  thai  the  reduction  is  that  of  the  I  I0a 
ion  ,1  by  Hi"  catalytic   influence  of  hydrogen 


— •      R-   L.   Taylor. 

Chem.  S  ic.   Proc.,  1910,  26.  242. 

Tut:  author  has  investigated  the  action  of  carbon  dioxide 

i.l.-a-  hing  powder.     V,  hi  a  i  arbon  dioxide 

lU   bleaching    powder,   either  solid   or   in   solution. 

nothing  bul  i  blorine  is  evolved     The  conclusion  is  drawn 

tna,  iy   like-  that    of  any  other  acid. 

hydrochloric  and  hypochlorous  acids  being  produced  and 

,\,,,,  :,  h  other  with  the  liberation  oi  chlorine. 

on  of  hydrochlorii   acid  on  carbonates  is  a 

;  I  miii   I  allien  dioxide  sweeps   out 

very  slowly  a  little  hypochl is  acid  from  a  solution  of 

bleaching  powder.  This  is  due  to  the  hydrolysis  of  the 
hypo  a  the  solution.     Ordinary  moist  air  liberate 

I  bleaching  powder  a(  firsl  a  mixture  of  hypo- 
chlorous  IV  id  and  I  blorine,  and  finally  nothing  but  I  blorine. 
In  aqueous  solution  the  action  is  almost  the  same.  It 
was  Bhown  that  the  a'tion  oi  bromine  on  alkalis  is  a 
reversible  one,  and  the  i  om  lusion  is  drawn  that  the  action 
,,f  .  blorine  is  the-  same.  The  carbon  dioxide  in  air  uniti  • 
with  the  free  lime,  and  then  the  calcium  chloride  present 
r,.^   ,  ;,,,n.    liberating   chlorine.     Air  bee  from 

carbon  dioxide  expels  a  considerable  amount  of  chlorine 
from  a  -duti.cn  of  bleaching  powder,  from  which  some  of 
the  free  lime  has  beet  8ncb  a  solution  bl 

pidly  than  an  ordinary  solution,  and  calcium 
chloride  added  to  it  help  ■  the 

action,  liberating  more  chlorine,  and  further  stimulating 
tll,  n.    In  thi   ordinary  bleai  hing  p  ■ 

chlorine  is  probably  the  active  bleaching  agent,  typo- 
chlorous  acid  only  playing  a  minor  pan. 

oter,   referring   to  the  author's  view  that  carbon 
.1,  hydrochloric  and  hj  pochlorous  acids 


from  bleaching  powder,  said  thai  it  did  not  seem  justifiable 
to  adduce  as  .  \  idem  e  in  favour  of  this  suggestion  the  fact 
that  carbon  dioxide  turns  methyl-orange  red  in  presence 
ol  sodium  chloride.  I:  could  be  shown  (compare  Bohdan 
von  Szyszkowski,  Z.  physikal.  them..  1910,  73.  273) 
that,  so  ii  as  purely  chemical  inter,  hum.  between  the 
components  i-  concerned,  the  hydrogen-ion  concentration 
in  a  solution  eoui.  ainj  ■  ■■  bon  dioxide  and  sodium  i  hloride 
is  less  than  for  the  carbon  dioxide  alone  in  water.  The 
cved  effect  on  methyl-orange  must  therefore  be 
bed  to  some  other  factor,  doubtless  to  the  — ailed 
"neutral  sab  action"  illustrated,  for  example,  by  the 
observation  of  Arrhenius  that  the  i  atalyti  action  of  acetic 
ai  id  is  increased  by  the  addition  of  salt-'.  BUch  as  sodium 
id  In  the  presenl  case  the  neutral  Bait  probably 
by  increasing  the  dissociating  power  of  the  medium. 
The  effect  on  methyl-orange  is  therefor.,  to  be  ascribed  to 
increased  ionisation  of  the  carbonic  acid  in  the  Ball  solu- 
i  .n.  and  not  to  the  liberation  of  hydrochloric  acid  from 
the  sodium  chloride.  A.  G.  Green  stated  that  he  could 
confirm  the  author's  view  of  the  reversibility  of  the  reaction 
between  halogens  and  alkalis,  at  least  in  the  case  of  bromine 
and  iodine.  Thus  an  alkaline  solution  of  iodine  gave,  the 
3tan  h  reaction  even  in  presence  of  a  considerable  excess  of 
alkali  hydroxide.  The  author,  in  reply,  stated  that  whilst 
he  had  shown  that  the  carbon  dioxide  in  the  air  I  aused  the 
liberation  of  chlorine  in  the  way  described,  yet  the  action 
of  pure  carbonic  acid  on  bleaching  powder  was  so  very 
much  more  rapid  than  that  of  air  that  it  suggested  a 
complete  decomposition  (such  as  is  produced  by  other 
acids)  rather  than  the  reversed  action  which  was  induced 
by  the  removal  of  the  free  lime. 

Potash    consumers    and   t!u    potash    law.     L.    Bilberberg 

Chem.  Ind..  1910,  33.  (Sob—  071. 
The  author  discusses  the-  position  of  German  potash 
consumers  in  relation  to  the-  new  potash  law.  which  came 
int..  for..-  on  May  2Sth  last.  After  1010.  the  production 
of  potash  salts,  and  the  amounts  to  lie  supplied  to  the 
home  and  foreign  markets  respectively,  are  to  be  fixed  by 
a  special  department  consisting  of  three  members  nomin- 
ated by  the  Imperial  Chancellor  and  four  members  selected 
by  the  potash  producers.  For  the  peri,  d  .May  1  to  Dee.  31, 
1910.  the  amounts  of  the  different  potash  salts  to  be 
produced,  and  their  allocation,  have  been  fixed  provision- 
ally by  the  Bundesrath,  as  follows,  but  these  amounts 
mav  be  subsequently  increased,  if  found  necessary. 


Quantities  in  cwts.  of  pure 
potash  lKaO). 


Germany. 

Foreign. 

Carnallite  with  at  least  9    and    less 

than  1"-  pel  CCDt.  ol   KaO    

Crude  salts  with  12-15  per  cent,  of 

60,000 

2,489,000 

2,000 

l,.-,i,i,.nim 

Mammal  salts  with  20-82 per  cent,  of 

11,000             218,000 

Mairurial  salts  with  30-32  per  cent,  of 

6,000             178,000 

Maeurial  salt-  with  40-42  percent,  of 
K«0,   including   potash   fertilisers 
with  38  per  cent,  ol  K20   

739  0                   290.IHIII 
694,0(10           1,097,000 

Potassium  sulphate  with  more  thai 
Potassium-magnesium  sulphate  .... 

21,000 
2.000 

457,000 
91,000 

4,022,000  3,899,000 


7,921,000 

— A.  S. 


4lkali~-?hosp1toric  acid— water  ;    The  ternary  .system: . 

.1     l.  \,      and  0.  Schreiner.     Z.  physik.  Chem.,  1910, 

75.  95-   107. 

The  paper  i itains  the  three  diagrams  showing  the  rela- 

tionbetwei  nthemoIarconcentrationsofPOtandofNa(NHi 
or  Ki  it  25  C,  which  arc-  presenl  in  solutions  in  equili- 
brium with  tie    different  solid  phases  capable  of  existing 
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at  thai  temperature.     In  each  cat nlj  the  throe  limple 

mi  hi  I  p  mii  Inn  the 

limits  "f  the  aiithoi  liii  h  did  not  i  (tend  to 

wtti ilj  in  id  solutions.     The  sodium  laltsan  allhj 

Na,P04,12H  ,0       So  .ill".  12H,0      N  i,HP04,     . 
and     NaH3P< ' ,  _' I !  <  <  .     < ;        pota    iun 
anhydrou  .     while     tin-     trianiuionium 
ni"!. 

tin-    dipolassiuni    phosphate    inaj 
i 

lium 

phosphate    \>  In-  h    ' -    two    h 

I. II.         i  i       riictripotassium   a  ertwo 

in  -.ills  in  the  absence  nf  a  marl  :    In  \ . 

Tin'  solubility  <  m  ,      "i  tin-  monoalkal 

rised   by  a   sharp   minimuni  at    which   thi 

I'D, 

II    ,    is  1:1,  i.i  ..  the  solubilil  ies  "I  I  hi 

I  by  the  addition  of  either  all 

phosphoric  acid.     The  paper  contaii  i  i Ethe 

solubility   data  for  disodium  phosphati       \\    M.  !'. 

PkoKfihui'  t      D  tii   molybd 

i:     l      I.., ■-.     mg.     eh.  in.  Zeit.,    1910,  34,    I  158. 

Attimpts  have  often  been  made  to  use  the  nitric  .    id 

ii  ol  ammonium  molybdate  for  the  recogniti 

inorganic  phosphates  in  animal 

connection  the  author  made  the  following  experiment  : — 

elatin  emulsion  of  tricalcium  phosphate  was  > 
a  test-tube,  and  after  it  had  solidified,  several  i  the 

molybdate  reagent  were  poured  on  top.      V1    t] 
of   the   trlai  in   a    yellow    skin    of   ammonium    pho 
molybdate  was  formed,  which  after  an  honr  »;i<  so  lirm 
tlint    the    underlying    gelatin  melted    without 

destroying  it.     No  ti  ipitate  could  be 

in  the  gelatin.     Thou 

nitric  acid,  the  gelatin  was  impermeable  to  the  molj  I 
The  niti  ii  ed,  in  one  ca  -•■.  had  pel  !0  mm. 

ji  iiitn  the  gelatin   within  an   hour.     The  molyl 
ent   is  therefore  useless  foi    the  recognition  ol    phos- 
phates locally.     The  investigations  ol  Wo) 
(tins  J.,  1910,  1136)  indicate,  in  fact,    I  it  the  molybdic 
igenl  is  present  in  colloidal  form.  -T.  St. 

■ .    ii  ml  method  (or  tin  pri  parol 

ami    its    application  \emical    analusis.     F. 

ion.      Ann.   ('him.    Phvs,,    1910,   [8],  20.   547 
Chem.  Zentr.,  1910,  2.  138b     1301. 

Tin-  mi  thods  •  1<  scribed  depend  upon  the  ai  ti I  bi 

chloride   <v<  I.i   or  a   mixture  of   sulphui 

chlorine  on  tlu-  heated  oxide  of  the  metal  (see  tins  .1.. 

i.  370,441;  1905,  890;  1908,  646;  1909,  41,  203). 
flor  thorium,  chromium  and  uranium  chlorides  and 
tungsten  oxychlorides  the  use  of  sulphur  chli 
is  recommended,  whilst  for  silicon,  zirconium,  and 
beryllium  chlorides,  the  mixture  of  sulphur  chloride  ami 
rhl. nine  gives  better  results. 

horium,  and  beryllium.  The 
mixed  oxides  are  heated  to  Tun  780  C  in  a  current  of 
chlorine  and  sulphur  chloride,  in  a  quartz  boat  in  ft  tube 
of    fused  limn    chloride    remains    in    the 

whilst  thorium  and  beryllium  tied  over, 

>f  tl„-  two  chlorides  i 

op  into  hot  sodium  hj 
the   beryllium  remain  1.   whilst   the   tl 

precipitated.     After    cooling,     the     mixture     i-     dil 
with  n  small  quantity  filtered  through  a  do 

filter,  and  the  thorin   washed  three  1 
with  sodium  hydroxide  solution.      I  Ilia 

ti  1  from  solution  by  ammonia 
in  order  to  free  them  from  sodium  hydroxid        A    - 

Sul /ill", 

1910,  151.  TIT 

When  a   constant   potential   diffei  '";i 

I  between  platinum  - 
in    "pure"     li.|iiiil     sulphur    dioxide,    a    current,  which 
diminishes  with  the  time  and  tend  limiting 


value,  passes  through  tl"    liquid.     The  variation!  In  the 

- 
1 

law,  In 

volts  and   !"■  ■ 

Sulphur 

W.   Kan,,     z    i     ■  1910.  76,  30— 47. 

i  i 

■  moltoi        Ipl 

in  the  Hi 

to  the  .  1 1 ii i   an. I   inde| 

ol   the  mi  of  sulphur  dioxide,      I  he  ti  i 

■  ffii  ient  ol  tl 

in...  in  I  |  ion  ot  I  :  l  ■  I'ii.      I  be 

conclusion   is  tl  een  the 

can  be  treated  in  tl 
medium.     The  n 
■  l\   from  thosi   ol   Ewan    /.  ph  1895, 

16,  315)  »  I"  ■  he  velocity 

iiej   the  Bulphur  dioxide  with   soda-lime.     It   i     probable 

in  Kuan 
volatilisation  ol   the  Bulphui  irption 

in  the  soda  lime  |  lenl   oxidal 

irently  mon  W.  II.  P. 

Z. 
1910,  75.  235     244. 
A  u<  irphoi  i  "ii  bisulphide 

tent 

mi    the    time,   the    tei  .  and  the  nature  ol    the 

:  lie 

main 

of  amorphous  to  Bolu 

on  e  odily  in  on 

it.   with   the  i  not 

more  than  "  i    i int.  of  the  original  amoui 

whii  h  Iv  in  the 

sulphur. 
supported   by   the   ul!  'he 

solution.     The  value  inio 

sulphur  is  W.  H.  P. 

/,'•</   platin  !.. 

VVohlerandA  Z.  Chem.  Ind.  Kolloide,  1910, 

7.  243     249 
Tin.  red  coloral  ith 

lidal  platinum,   i 
in   a   finely-divided   condition  five 

colloids  (staniii 

iii  at  loids,  the  red  planum 

immediately    into    brown    colloidal    pi 
solution    can    al 

colloid,     i 

liloV 

hiih.  rod 

nitrate  is  an  at 

ini  and  M. 

■  !.'.  40.  ii..  mi 
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useful  comparison  impossible,  and  recommend  the  adoption 
of  a  uniform  method  oi  measuring  and  of  stating  results. 
The  in  Italian  material  appears  to  be  the  adherent 

mud  deposited  by  the  hoi  Bprings  oi  the  Lucca  baths. 
A  sample  of  this  mud  examined  bj  Magri  in  1906  had  an 
activity  corresponding  to  1686  volts  per  hour  for  G  gnus. 
of  substarj  mpared  with   1655  volts  foi   02  grm. 

of  pitchblende.  Unfortunately  this  mud  i>  found  only  in 
small  quantities.  Tie-  most  active  of  the  [tali  in  rocks  yet 
studied  is  a  tufa  from  Fiugei,  with  an  activity  equal  to 
one-fortieth  of  that  of  pitchblende,  but  attempts  to  obtain 
concentrated  ra  products  from  it   eave  unsatis- 

factory results.  Prom  a  mud  from  a  thermal  spring  in  the 
Euganean  Hills,  a  product  was  obtained  by  Nasini  and 
Peihni.  by  concentration,  with  an  activity  30  times  greater 
than  that  of  pitchblende,  whilst  Bister  and  Geitel  prepared  a 
product  about  4000  times  more  active  than  pitchblende 
from  Capri  soil.  Specimens  of  cotunnite  (PbCU)  from 
the  Yesuvian  eruption-  of  1872  and  1906,  examined  by 
Zamhonini  had  an  activity  about  the  same  as  that  of 
uranium  ores  containing  4.1  per  cent,  of  uranium. — A.  S. 

Monazite  and   zircon;    The   production  of  in  1909. 

[Analysis  of  monazite.     R.  t'.   Wells.]     D.  B.  Sterrett. 

D.S.  &    i   g,  Survey.  1910,  1  —  11. 
Analyses    were    made    by    R    t'.    Wells,   of   the   U.S. 

Geol.  Survey,  of  monazite  sand  from  Centerville 
purified  until  it  contained  about  95  per  cent,  of 
monazite.  by  the  aid  of  the  Freese  electromagnetic 
cleaner.  He  also  accompanied  the  results  of  his  analyses 
with  notes  on  the  methods  employed,  more  especially 
regarding  the  precautions  necessary  for  accuracy.  Wells 
states  that  it  is  difficult  to  get  a  complete  decomposition  of 
the  minerals  in  a  monazite  sand  by  any  single  operation, 
and  although  attack  by  sulphuric  acid,  or  an  acid  flux 
is  the  course  recommended  by  most  authorities,  the  end 
is  secured  as  quickly  by  first  fusing  with  sodium  carbonate 
and  extracting  the  phosphate  with  water.  This  is  par- 
ticularly desirable  if  phosphorus  is  to  be  determined. 
Usually  three  or  four  attacks  of  the  residue,  by  both  acid 
and  alkaline  fluxes  are  required  to  get  all  the  rare  earths 
into  solution.  All  the  thorium  is  precipitated  by  an 
excess  of  oxalic  acid,  even  in  the  presence  of  ammonium 
salts,  the  oxalates  being  convertible  into  nitrates  by 
warming  with  fuming  nitric  acid,  or  into  chlorides  by 
boiling  with  sodium  hydroxide,  filtering,  washing  the 
hydroxides,  and  then  dissolving  in  hydrochloric  acid. 
One  of  the  quickest  methods  for  determining  thoria  in 
monazite  sand,  is  that  of  Benz  (this  J.,  1902.  563).  with 
hydrogen  peroxide.  The  older  pro  ess  with  sodium 
thlosulphate  Wells  considers  more  reliable,  but  demanding 
more  time  to  carry  out.  In  the  peroxide  method,  wherein 
the  thorium  is  precipitated  as  thorium  peroxide.  Wells 
finds  that  adopting  all  Benz"  conditions,  there  is  still  a 
strong  likelihood  that  the  thorium  will  not  be  completely 
precipitated.  Also  that  in  the  presence  of  cerium,  several 
re-precipitations  are  necessary  in  order  to  get  rid  of  the 
cerium  ;  indeed,  thai  it  is  practically  impossible  to  get  rid 
of  it  completely.  Results  by  the  peroxide  method,  Wells 
concludes,  rest  parti]  upon  a  compensation  of  errors. 
the  results  by  it  being  defin.-d  as  "  a  fair  approximation  " 
to  the  truth."  (See  also  Benz.  this  J.,  1002.  563.)  Even 
with  the  thiosulphate  method,  it  usually  requires  more 
than  one  precipitation  to  get  a  product  free  from  cerium, 
and  it  is  best  to  convert  the  last  precipitate  first  into 
hydroxide,  and  then  into  oxalate  again,  in  order  to  gel  it 
wholly  free  from  impurity.  The  following  results  were 
obtained  by  analyses  of  monazite  from  the-  Centerville 
Company,  and  iliustrate  the  variations  likely  to  arise 
when   modified    proci  employed.     Determinations 

of  thoria  in  monazite  sand  from  <  Idaho  : — 

Per  cent. 

of  Till )... 

1.  Alkali  attack,  one reprecipitation  ■:■>:  i 

2.  Acid  attack,  one  reprecipttatioii  of  peroxide :>:;+ 

3.  Attack  with  sulphuric  acid,  and  one  precipitation  with 

sodium  thiosulpha.'e 8-22 

4.  Alkali  attack,  one  i  rtth  thiosulphate  ....      3-06 

5.  Varied  attack,  two  pre    pitationa  with  thlosulphate    ..      2-77 

Mean     3-01 

(See  also  this  J.,  1902,  563  and  901  ;    1904,  839.) 


Zirconia  and  erbia  earths  from  titaniferous  mineral.     K.  A. 
Hofmann.    Her..  1910,43,2631—2630. 

Selectkii  portions  of  a  sample  of  euxenite  were  almost 
free   from   silica,    end    had    a    high   titanium   content,   the 
composition  corresponding  to   the   formula,   :STio,.2RO. 
lie  mineral  thus  differed  from  a  typical  euxenite.   Zirconia 
obtained    from    ii    gave    an    arc-spectrum    which    showed 
-'.range   lines,   and   tie-  equivalent    weight,   after  careful 
pnrifii  a  i  ion  of  the  material  by  prei  ipitating  with  hydrogen 
peroxide,    exceeded    that    of    zirconia    obtained    from    the 
ilicate.       The    pieces    selected    were    black    and    glisten- 
ing, had  a  sp.  gr.  at  20°  C.  of  4-98  to  5-01.  and  a  refrac- 
tive   index    higher    than     1-7.       On    anylysis    they    gave 
the    following    results: — Loss   on   ignition'.   2-80  ;    Nb.,05. 
4?65;     KO„    45-74;     rare    earths.    3617:     Si02.    0-53; 
I'M ).  0-33  ; "  ZrO».  2-83  :    Fe,03,  206  ;    Ur308.  273  :    and 
lad.    1-60    per  cent.      The   average   equivalent    weight   of 
(he  rare-earth  metals  was  found  to  be  41-15.     The  mineral 
was    heated    with    strong    sulphuric    acid.     Zirconia    was 
separated    as    the    potassium    double    flouride.    and    the 
greater  part  of  the-  titanium  and  iron  by  fusing  the  remain- 
ing oxides  several  times  with  potassium  carbonate.     The 
rest  of  I  he  titanium  was  precipitated  by  means  of  hydrogen 
peroxide    from    an    aqueous    solution    of    the    sulphates. 
Holmium  and  dysprosium  were  separated  by  crystallisa- 
tion of  the  ammonium  double  oxalates.     Very  pure  oxide 
of  erbium  was  obtained  from  the  residue  by  first  heating 
the  sulphates  to  845°  C.  for  10  hours  and  extracting  with 
water,  and  then  heating  the  undecomposed  sulphates  to 
950°  C.  for  30  minutes  and  again  extracting  with  water. 
The   first   heating  decomposed  the  sulphates  of  the  less 
basic  metals,  and  the  second  one  produced  the  oxide  of 
erbium   without   affecting  the  sulphates  of   the   stronger- 
bases.     No  further  treatment  on  the  same  lines  could  alter 
the  oxide  thus  obtained  either  as  regards  the  spectrum 
lines  or  the  equivalent  weight.     The  author  first  converted 
the  erbium  oxide  thus  obtained  into  the  oxalate  by  means 
of  which  it   was  freed  from   impurities  which  had  been 
introduced    by    reagents    and    apparatus.      The    oxalate 
after   drying   for   a    week    in   air   had    the   composition, 
Er2(C,O4)3+10H:,O.     It  was  obtained  as  bright  rose-red, 
strongly  double-refracting  spangles.     On  heating  to  575°  C. 
the    almost     pure    oxide    was    obtained.     Characteristic 
spectrum-lines    were    given    by    the    rose-coloured    oxide 
when  mechanically  mixed   with  large  quantities  of  other 
oxides,   but  compounds  such  as  the  titanate,  aluminate, 
and  zirconate  did  not  give  them.     In  this  connection  it 
is  of  interest  that  native  oxide  containing  much  oxide  of 
ytterbium  gave  the  characteristic  lines  sharply  and  un- 
altered.    The  normal  sulphate  of  erbium  remained  constant 
in  weight   when  heated  at  a  temperature  of  575°  C.  for 
34   hours.      When    heated   to    854°    C.    the   weight   again 
became  constant,  corresponding  to  a  basic  sulphate  of  the 
composition.    Er2Oa,S03.     On  heating    to    1055°    C.   the 
oxide  was  left.     From   the   normal  sulphate   the  atomic 
weight  of  erbium  was  determined,  the  mean  value  obtained 
being  167-68.— T.  St. 

Titanic   acid;    Solubility   and   precipitation    of .     K. 

Bornemann   and    H.    Schirmcistcr.     Metallurgie,    1910, 
7,  646—649. 

Titanic  acid  is  only  slightly  soluble  in  concentrated 
sulphuric  acid  and  hydrofluoric  arid,  being  most  soluble 
when  ignited  below  7< '« '  ( '.  The  authors  recommend  the 
use  of  potassium  bisulphate.  and  alkali  carbonates  or 
bifluorides  for  fusion,  and  instead  of  the  tedious  solution 
in  cold  water  a  clear  solution  not  precipitated  on  boiling 
is  obtained  by  using  one  part  of  sulphuric  acid  in  two 
parts  of  water.  Also  when  separating  silica  by  hydro- 
chloric acid  from  the  carbonate  fusion,  the  dried  residue, 
with  the  exception  of  the  silica,  is  soluble  in  the  same 
strength  of  sulphuric  acid.  This  strong  acid  solution  can 
also  be  heated  and  precipitated  by  ammonia  or  alkalis 
and  the  prei  ipitate  is  still  soluble  in  dilute  acid,  and  it  is 
only  difficultly  soluble  when  dried.  In  the  fresh  undricd 
state  it  is  soluble  cxin  in  aqueous  sulphurous  acid.     Clear 

solutions   in   strong  sulphuric   acid  can   only    I btained 

when  not  heated  to  boiling,  and  the  authors  find  no 
difference  in  behaviour  between  ortho-  and  meta-titanic 
acids. — A.  II.  C. 
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I'll-  manufacturi  of . 

1910,  Nov.  2. 


Timet     l  i.     juppl.' 


'in  f:  i  lii'  f  drawback  to  (he  use  ol  hydrogen  for  inflating 
ball.  high  rate  ol  diffusion,  which  is  3-83 

rate  of  diffusion  of  air  b  unity.      \l'l .  Iithi* 

drawback    ii    being    minimised    b>    improvements   in   the 

manufacture  ol  ball fabric  i,  il  i    highly  important  for 

the  maintenani  e  ol  iblc  balloons  t"  l«    o 

ir  supply  ol  pure  bj  drogi  n 
I'll"    manufai  turei    ol    I  un  metallic 

tUamenl   lamps  requirei  en  to 

{ireperc  the  inert  atmosphere  in  which  the  filamonl 
Mated  i"  a  high  temperature  during  the  final  treatment. 
There  i*  some  doubt  whether  the  hydrogen  is  reallj 
in  this  operation,  and  in  those  cases  v 
binding  mati  rial  is  employi  d,  the  hydrogen  probablj 
in  the  complete  removal  of  the  carbon,  il    having   been 
shown  thai  carbon  unites  slowly  with  hydrogen  to  form 
methane  at  a  temperature  of  about    I"1"1    C.     However 
tliis  iiki\   be,  ii  is  the  almost  universal  custom  to  employ 
a   mixture   containing   approximately   equal    proportions 
of  1iviIihl:iii  and  nitrogen  when  the  filaments  are  heated 
to  a  white  heat  by  the  passage  through  them  of  an  ele< 
onrrenl   during  the  sintering  operation.     Sin  e  tun 
filaments   when   heated   t"   incandescence  are   extremely 
sensitive  to  oxidation  it  is  o  <!   the 

hydrogen  employed  Bhould  be  of  n  high  di  purity. 

Pot  the  autogenous  welding  of  metals,  the  working  of 
platinum,  and  I  he  manufacture  of  laboratory  utensils 
and  mercury  vapour  lamps  from  fused  quartz,  hyd 
in  the  form  of  the  oxyhydrogen  blow  pipe  Same  is  nsed  in 
quantities,  although  here  it  Ims  to  meet  the  com- 
petition of  acetylene,  a  gas  which  is  cheaper  and  readily 
obtainable  as  required  from  calcium  carbide. 

At  the  present  time  most  of  the  hydrogen  used  for 
inflating  the  gas-bags  of  dirigible  airships  is  produced 
either  electrolytically  or  by  the  action  of  steam  on  ted  hoi 
in.n  turnings.  The  elei  trolj  tic  process  has  been  developed 
to  a  considerable  extent  in  Germany.  It  depends  for  its 
success  upon  a  cheap  Bupply  of  elei  trie  energy,  and  as  for 
every  two  volumes  of  hydrogen  there  ■-  simultaneously 
produced  one  volume  of  oxygen  this  is  also  a  son- 
profit.  The  plant  requires  comparative]]  little  att  ntion, 
and  the  hydrogen  van  be  generated  in  a  condition  of 
great  purity. 

The  other  method  has  been  developed  in  this  country 
by  Howard  Lane.  Fr.  Pat.  386,991  ol  1908,  thin  J. 
1908.  809.  In  this  process  steam  is  passed  over  red 
hot  iron,  whereby  hydrogen  is  produced  and  the  metal 
converted  into  oxide.  The  oxide  formed,  however,  can 
be  reduced  again  to  metallic  iron  by  passing  water  gas, 
coal  gas.  and  other  gaseous  fuel  into  the  retorts.  Bj 
employing  a  number  of  retorts,  some  of  whi<  h  are  producing 
hydrogen  while  in  others  the  oxide  i-  being  reduced,  it  is 
possible  to  arrange  for  a  more  or  less  continuous  Bupply 
of  gas.  Lane's  process  has  found  favour  with  manufac- 
turers of  tungsten  lamps  because  it  is  also  possible  to 
arrange  the  plant  so  that  when  the  oxid  •  is  being  re\  i\  Hi.  d 
nitrogen  can  be  colli  iry  for  the  lamp 

filament  makers  to  employ  a  mixture  of  hydrogen  and 
nitrogen. 

There  is  undoubtedly  much  to  be  done  before  aeronauts 
can  be  sure  of  the  immediate  delivery  of  hydrogen  in 
sufficient  quantities  to  meet  their  requirements. 

Potash  industry  in  Austria.     C'h.  of  Coram.  ■'..  Nov..  1910. 
[T.I' 

An  Austrian  syndicate  has  recently  been  organized  for  the 
development  of  the  salt  di  |  ir  Kalusz,  in  Galicia. 

These  fields  have  up  to  the  present  been  under  I  lovernment 
management.  A  private  company  with  an  initial  capital 
of  about  £200,000  has  now  been  organized,  which,  under 
contracts  with  the  Government,  prop  -  -  to  take  over  the 

ing  i  iovemment  mine-,  extend  the  work  into  adji 
territory,   and  to  erect   fa  >r   the   production  of 

high  percent,  potassium  salts,  especially  fertilizing 
potassium     chloride    and     bisulphate,     and     magm  -ium 
bisulphate.      The  laws  of  Austria  forbid  the  manufacture 
of   mineral   salts   by   private    persons,  and  the  prop 


t     the    lleW     I   ollip  HIV    Will.    II. 

mi  |.                i  a  i  en.  i tutborizing  the 

man  nt 

tit    n    fixed    prioOi     The    crude  salts    will    i» 

firep  hi  .I  i,\   the  oompanj  ted  in 

/.    and    111 llput     will    I. Id  on    tie      Kuhl  -/    and 

Vii  |       Th.   mil  '■•  ■ 

limited  extent  and  an-  known  to  be  rich  in  fertilizing  and 

otli  'IlillalU     al t     O.IMMI    toli- 

of  p 

is    a    monopoly.      The    high    original   oo 
charges,  ana  tie-    Austrian  import  duty  of  abou 
per  100  kilos,  have  prevented  the  •  ol  these 

trio,  though  ,!  ntly 

increasing. 

*poly  of .     St i    II. 


tartaric   materials, 
1910. 


(hem.    and    Drag.,    Nov.     12. 
[T.B 

TllK  following  stati-ties  show    the   quantity  ol 

1908,  tO  Septem- 

bi  i  .'in.  1909,  the  total  being  (5,460  tons,  valued  at 
£472,250:— 


1        Viuaccia 
argol.           argot 

Crude          Wine- 
argol.           lees. 

To 
Kuindom 

Austria-Hungary, 

Tons.     .                          leu-.            Tons, 

l{             L,148|             4<o              in 

93                1,486                                   sl» 

1951                                          492              2.S05 

120                 — 

-li                 75SJ               119J             — 

Value    ,               i>K'-i 

4,596| 
£173,925       t] 

0.1171 
£103.025 

Patents. 

Sulphuric    acid;     Process    for    the    purification    ol 

ng  for  the  manufacture  of .     A.  '■ 

and   K.    Bartmann.     Fr.  Pat    115,668,   May   6,   1910. 
Under  Int.  Oonv.,  April  19,  1909, 

TllE  hot  burner  gases  arc  first  filtered  through  a  layer 
of  ferric  sulphate  or  oiler  appropriate  substance,  which 
removes  the  coats,-!  impurities  and  retains  most  of  the 
arsenic,  and  are  thi  of  chambers  with 

"pulverised''  sulphuric  acid;  the  gases,  thus  cooled  to 
loo      i.-.u   i   .  ;,,,  to  pass,  in  many  subdivided 

currents,    up   a    wash-tower    foil    with    cold    water 
becomes  heated  and  does  not.  th  nilphur 

.  .nil  the  cold  ga-es.  after  traversing  tillers  filled 
with    an    inert    substonci  -    quarts   Ol 

finally  fa  _■  through  rchcatcrs  a: 

in  thi-  first  filtering  chamber  for  the  hot  gases,  so  that  the 
purified  gases  may  be  use  1  in  the  monui  Iphuric 

a.-id.  cither  by  the  chomh  In  the  first 

by  sulphur 
•i    of     -iilphur   tnoxido 
I    from    the   ferri.-   sulphate,   and   any   ferric 
mod  and  earned  forward  bj  ' 

Iphate  bj  the  treatment  with  sulphuri 

- 


;."  .    of    making    .     II.    V. 

Walker.  Brookly  I  Waldstein 

rk,  N.J.     D.S.  1  18,  191ft 

I!  i  liquid  ri.  h  in  hypochlorot 

is  obtained  by  adding  to  an  i     alkali 

- 

produce  sodium  carbonate  ate :  I   I'. B 
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.    Method  ol  and  means    for  making .    S. 

Pats.   11,526,  May  15,  1900  : 

24,768,  0  •    28,  1909;   and  25,203,  Nov.  2,  1909. 

The  lead  is  melted  in  an  open  or  closed  pot,  whence  it 

one  or  more  chambers  provided  with  "  liquid 

namunicate  with  the  oxide  pot, 

revolving  agitators  arranged  one  above  the 

.  breaker-plate  ti x.-il  more  or  less  vertically, 

com  the  outlet,  between  the  centra]  shaft 

,,f  tl;  the  inner  wall  ol  the  pot.     The  lead 

■  npwards  in  a  pulverised  condition,  and  is 

.•  1  by  means  of  a  current  ol  air,  the  oxidation  l.t-iiiLr 

I  if  required  by  having  an  upper  annular  channel 

in  the  pot.  round  which  the  lead  is  carried.     Thence  it 

hamber   in   which   the   oxide   is 

sited  in  a  fine  powder.     This  chamber  and  the  oxide 

nnected  with  the  works'  chimney  by  means  of  a 

valved   pipe,  so  that   when   their  doors  are  open  there  is 

an  inward  current  oi  air.  whilst  the  air  (and  any  oxide) 

issuing   from    the   collecting   ohamber   i>   made   to   pass 

thro  s  ling  tower,  in  which  it  is  subjected  to  the 

action  of  acids  or  solutions  of  lead  salts  in  order  to  retain 

the  l<  I  .  A.  M. 

PicUing   liquors    [Iran    tht     manufacture    of   tinplate    and 

galvanised  iron]  :    Process  far  the  utilisation  of  in 

order    t"    regenerate    hydrochloric    acid    and    obtain    iron 

in  the  form   of  commercial  salts.     C    Millberg  and  the 

Firm  :    Bcnker  et  Hartmann.     Fr.  Pat.  414.95*.  Jan.  3, 

1910. 

StFFic  iext  sulphuric  acid  is  added  to  the  liquor  to  eonvert 

all  t!  rrous  chloride  into  ferrous  sulphate; 

the  liberate  I  hydrochloric  acid  is  recovered  by  distillation, 

leaving   as    residue   a    concentrated   solution   of   ferrous 

rish   powder    of    the    anhydrous    salt. 

-phorie  aeid  or  other  acid  capable  of  displacing  the 

hydrochloric  acid  may  be  used  instead  of  sulphuric  acid. 

— F.  Sods. 

',  .' ure  of .     The  Carborundum 

Fr.  Pat.  415,087,  April  21,  1910. 

Silicon"  carbide,  in  a  very  dense  form,  is  made  by  heating 
a  mas  is  crystalline  carbide  of  silicon,  prepared  in 

the  usual  way,  in  contact  with  silicon,  which  may  be  made 
to  penetrate  the  mas-  in  the  gaseous  form  or  be  produced 
within  it:  a  dense  mis-  of  crystals,  cemented  together 
by  free  silicon,  if  thus  obtained. — F  Sodn. 

Alkali  ami  alkaline-earth    nitrates;    Manufacture   of  . 

P.  A    Guye  and  <:.  Darier.     Fr.  Pat.  415.143.  Julv  5, 
1909 

The  process  consists  in  allowing  nitric  acid,  of  less  than 

with  an  alkali  or  alkaline- 
earth  chloride,  at  a  temperature  below  S0:  (_'..  and  under 
a  pi  .i  300  mm.,  the  dilation  being  maintained. 

the  operatic  in.  A  current  of  air 
may  be  pas-ed  through  the  apparatus,  instead  of  working 
under  reduced  pressui  •  to  convert  any  oxi 

of  nitrogen  present  in  the  gases  into  nitrates,  these  gases, 
mixed  with  air  or  oxygen  if  desin-d.  are  passed  through 
unparatus  filled  with  solid  chloride,  before  the  hydro- 
chloric a'id  is  recovered  by  solution  in  water.  With 
im  chloride,  for  instance,  working  at  22  mm.,  about 
93  per  cent,  of  the  nitre-  acid  used  may  be  transformed 
into  nitrate  in  the  reaction  vessel,  the  remainder  bi 
almost  entirely  retained  as  nitrate  by  the  solid  chloride. 

I  .  SODK. 

Hydrogen  Continuous  process  for  the  preparation 

of .     A.  de  Hemptinne.     Fr.  Pat.  415,361,  April  28, 

1910. 

A  MixTritE  of  hydrogen  and  oxygen,  containing  the 
former   in    considerable   excess   and   the   latter   in 

;>  i  cent.)  that  explosion  is  impossible, 
ubmitted  to  thi 
in  a 

or    pairs   of  rhicb 

at  their  lowei  ends  and  at  ted  in 


pairs  to  an  alternator  :  the  gaseous  mixture  from  a  reservoir 
is  circulated  through  this  vessel  by  means  of  a  pump,  so 
as  to  pass  between  the  plates  or  tubes  and  through  the 
water  which  absorbs  the  hydrogen  peroxide  formed:  it 
then  passes  bat  k  to  the  reservoir  and,  after  the  necessary 
:\  added,  is  pumped  into  the  upper  part 
of  the  ;  -el  again.-  -  F.  Si  >dn. 

Metallic   sulphides;    Electrolytic   manufacturi    of and 

particularly  ol  zinc  sulphid\  .     P.  G.  Jacolliot.      Fr.  Pat. 
416,605,  April   16,   1910. 

The  process  consists  in  the  utilisation  of  the  solvent  action 
of  an  alkali  for  sulphur,  which  surrounds  the  cathode  of 
the  electrolyser,  whilst  the  metal  dissolves  at  the  anodi 
in  the  alkaline  solution,  or  in  the  aeid  produced  from  the 
alkali  salt,  such  as  sodium  sulphate,  which  is  used  as  the 
electrolyte.  The  two  compounds  formed  react  together, 
precipitating  the  sulphide  of  the  metal,  whilst  the  original 
electrolyte  i-  re-formed  during  the  action. — B.  X. 

Slaked  lim-  :    Manufacture  of as  a  powder  free  from 

ij  rati  til  is.     C.    Schroeder.     Fr.    Pat.    415,783,    Mav    10, 
1910. 

Unslaked  granules  in  lime  cause  swelling  and  other 
defects  when  the  lime  is  used  as  mortar.  A  sieve  is  there- 
fore placed  at  the  bottom  of  the  slaking  shaft  in  order  to 
retain  any  lumps;  these  are  then  either  broken  down 
first  in  a  mill  or  returned  direct  to  the  top  of  the  shaft  to 
go  through  the  slaking  process  as  many  times  as  may  be 
necessar_v. — H.  H.  S. 

Atmospheric    nitrogen;     Process    of    oxidation    of by 

means  of  flame  ejr  spark  electric  discharges.  K.  Kaiser. 
Fr.  Pat.  415.970.  -Mav  14,  1910.  Under  Int.  C'onv., 
May  19.  1909. 
A  mixture  of  nitrogen  and  oxygen,  such  as  air,  is  mixed 
with  a  small  proportion  of  ammonia  and  subjected  to  the 
action  of  electric  Same  or  spark  discharges,  the  ammonia 
being  preferably  added  by  allowing  the  main  air  current 
to  draw  an  auxiliary  supply  of  air  through  a  vessel  con- 
taining ammonia.  A  considerably  increased  yield  of 
nitric  oxide  is  said  to  be  caused  by  this  addition. — F.  Sodx. 

Potassium-magnesium    sulphate  ;     Process   for   the    manu- 
facture of .     K.   Kubierschkv.     Ger.   Pat.   222.023, 

Sept.  3,   1907. 

i  arnai.i.ite  (or  a  mixture  of  carnallite  and  potassium 
chloride)  is  stirred  at  a  moderate  temperature  with  a 
mixture  of  magnesium  sulphate  solution  and  "  sulphate 
liquor"  (potassium  chloride  solution)  so  long  as  the 
solution  still  contains  chlorides.  It  is  stated  that  by  this 
process,  potassium  magnesium  sulphate  is  obtained 
directly  as  a  crystalline  precipitate,  according  to  the  equa- 
tion: KMeil.'dln  (KC1  nHj,0)+(2MgS04+»H,0)= 
MgSOj,KjS0„«H20  -  (2MgClj+nHjO).— A.  S. 

Reducibli     salts    ami    minimis,    especially    alkaline-earth 

sulphates;    Process  tor  tht   treatment  of .     P.  Prior.. 

Ger.  Pat.  227,175.  Aug.  20,  1009. 
The  -el. -in,,  e  is  mixed  with  fuel,  the  mixture  is  ignited, 
and  a  current  of  air  is  forced  or  drawn  through  the  mass. 
Barium  sulphate  when  treated  by  this  method  yields  a 
mixture  containing  sulphide,  oxide,  carbonate,  and 
sulphate,  from  which  the  soluble-  barium  compound- 
may  be  removed  by  lixiviation.  By  suitably  varying 
the  condit  -  ater  or  smaller  proportion  of  any  one 

of  the  reaction    proclu   '-   can   be-  obtained. — A.  S, 

Air;     Process    eif    separating into    its    •'■mints    by 

lotion.     M.     Hazard-Flamand. 
Addition,  dated   July    19,    1909,   to   Fr.   Pat.   394,881, 
i        lo.  1907  [this  J.,  1909,  310;  1910,  ss  . 
The  an  supplied  to  the  apparatus  described  in  tie-  principal 

nt  is  deprived  i  I  ing  it  throuj 

vertical  heal  inter  b  mgi  r,  in  an  upward  direction,  so  that 
che  moisture   may  flow   leek,   as  the   gs 

ooled      iwards  the    rarr    i   part  of  the  apparatus,  to  be  ■■ 
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ill'"'  removed,  and  thru   through  a  drying  tower,  at   h 

temperature  not   lowei   than       50   i '.,  in  ordi  i   ti 

the  full  activity  •  •!  the  dosi.  eating  mati  rial       ;  .  calcium 

.  hl.ii  ide    ;    the  cexdin 

in  a  Bocom  I',  Sown. 

"/  Chom.     i 

.'■nil  ICliktn         !        I  l"i  i    (.11     M  i     i  many. 

23.442,   >>.  t.    13,    1909.     Undi  i 
Ipril  15,  190  '       Addition  to  Eng.  Pat.  20,401  ol  1909. 

Ski    Vdditioi     f  Oct.  4,  1909,  to  Kr.  1  :  ol  1909  : 

J.,   1910,  (127.     T.  !•'.  B. 

/   apparatus    !'■*  P.    Viallcix    and    K. 

i,  Volvic,  France  .      In      Pat    28,302,  Dei    3,  1909. 
Int.  t'onv.,  De  .   I.   1908 

Fr.  Pat.  397,080ol  1908     thi    J  .  1909,  707.     T.  F.  li. 

Bydrosulphites  ;     Manufacturt  — . 

•  I.    Y.   Johnson,    London.     From    B  d  lin  und 

Soda  Fabrik,  Ludwigshafcn  on  Rhine,  Germany.     Eng. 
IM.  30,379,   Dec.  29,   1909. 

."..  1910,  I"  Fr.  Pat.  341,718  ol  I 
this  J.,   1910,  949.     T.  F.  B. 

Zinc   ■■."/<   of  boi  to)   producing 

a .     A.    Foelsing,   Offenbach  on  Maine,  Germany.* 

Eng.   Pat   liilii.  Jan.  l'1.   1910. 

IV.  Pat.  411,61  l  of  1910  :  this  J.,  1910,  976.     T   F.  B. 

m    sails   from    gas;     Process    oj    oi  . 

K.    Burkheisor,   Aix-la-Chapelle,   Germany.     U.S     P  ; 
973,164,  0       I-.   1910. 

Pat.  394,926  ol  1908  ;  this  J.,  1909,  359      I.  F.  B. 

um  chloridt   and  strontium  chloridt  :    I  riot- 
ing    for  producing  chlorine  and  hydroxidi 

metals,        V  I  lomm,  Mannheim,  Germany.      U.S.   Pat 
973,171,  Oct.   18,  1910. 

Fr.  Pat.  413,553  of  1910;  this  J.,  1910,  1204.   -T.  F.  B. 

from    formates;     Process    of    making .      \. 

.  Assignor  to  Electroi  hemisi  he  Werke  G.  m.  b.  II.. 
Bitterfeld,  Germany.  I'.s.  Pat.  973,832,  Oct.  26, 
1910. 

Kng.  Pat.  19,943  ol  1907  ;  this  J.,  1907,  1253      l.l'.B. 

for  the  continuous  prod  -j<ii<l 

for  th*   continuous  sept  thi   earn* 

"  nis.     E.     '  Hanoi  er,  Germany. 

Tat.  23,107,  Oct.  9,   1909. 

Fr.  Pat.  407,852  of  1909  ;  this  J.,  1910,  627.      P.  F.  B. 
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—  for  mechanical  man 
R.  I..  Frink.     Trans.  Amer.  i  nam.  Soe.,  1910, 
12.  585—613. 

to  the  satisfacti 
homogeneity,  viscosity,  temperature  of  working,  ana  den- 
sity.  Homogeneity  is  !  bj  viewin  imen 
by  |i                                               it  indication  of  lamina 

irent.     Fllustratio  the 

■   of   a    non-hon   i  .:1a--   thai 

,  am 
.  loss.      I!'.   \  i  icosil  v  i 
the  'i  with  whi 

acquit 

:    ii 
100  mm.  L  i  ,m.  wide  in  the  b 

',  with  molti   : 
ure  of  100  mm.  of  mercury.     Through  I 


trying  in  « idth  according  to 
Thus  window 
80  nun.  in  width  •'  mm.,  their 

ol  i  In-  h i.li  hof  1  l. .mi  i  where 

.  the  wi  Ith 
[f  the  vi  -v  ill  ea- 

■  In.  met  hod 

l  ll'il  !l  Hi.  in 

ft 

bin    lli. 

•  il  tho 
On  th 
'i  sity  and  it  foil         that  I 

rature  at    wbii  i      The 

density  is  m  eful  a  i  omplet 

pletely  fused  cot 
gas  which  »ill  lower  the  de  isity.     In  the  subsequent  dia- 

[Ui    tion  ol    magm  »i  i    in 
i  great  ing  fluidity  while 

retaining  hardness.     It  way  i><  introduced  in  any  q 
up  ti  II.  II".  S. 

'  S  11      m      •  I:.     I.      Frink.      Trail-.    Ann  r. 

I    run.  Soc.,   1910,  12.  370    375. 

limn  m.  introduce!  rl ate,  imparts  to  glass 

properties  that  are  advants  tome  disad- 

i  the  del  index, 

■   modulu    "i   i  in. tni".     It   lowers 

it.  thereby  being  useful  foi 

globes,  etc.,  in  the  manufacture  ..f  which  wan-  it  can  be 

made  to  repla 

taining    barium    ha  ilphur  " 

itaining 
oxides  of  sulphur.  It  i-  laid  that  I""  lb.  ol 
barium  "ill  replaci  1 50  Ih  ol  li  id,  200  lb.  of  lime,  and 
150  lb.  I  'a  il"'  ..tli.  i  hand,  when  m 

or  in  tli 

ion,  and  it  tends  t..  devil rifii 

II.  il.  8. 

Colloid  matter  in  clays  ;    Technical  control  ol         ■     H.  K. 
I  -  1910,   12. 

817. 
"I'ii k  (In  tions  of  the  colloids  in  clay  are  remark- 

ably similar  to  tho  thesodinm, 

potassium  and  ammonium  wis  of  clay  colloids  are  soluble 
insoluble,  and  b 
ible  gels  with  the  colloids. 
Colloids  arc  estimated  by  the  amount  .if  dye  they  absorb, 
malachite  green  oxalate  1  < < ■  i 1 1 ^r  the  best  f"r  the  pu 
a>  its  amino  base  forma  insoluble  compounds  «ith  the 
colloid    acid    radicals,    while   the   oxalal  forms 

with  all  the  bases  that  keep  claj 
lated.     Our  know!  illoida  i-  nov  I  to  be 

applied  to  practical  put  |  eight 

examples  of  it~  usefulness.     (1)  Th  of  the 

soluble  salts  ide  much  more  . 

n.i  ling  sufficient  magnesium  sulph 
. 
is  added   t..     a  clay  i"  pi 
soluble   siil]"  id    that    the 
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dominium  chloi 
i -i in  will  tl 

I   . 

.nth  a 

. 

ut   it  is 

• 
clay  is  which 

ml  tho 
,  to  what 


130$ 


Cl.  VIII.— GLASS;  CERAMICS. 


[Hov.  30,  1910. 


extent  the  presence  of  soluble  salts  is  beneficial  to  plas- 
ticity. |ii  tv  be  improved  in  other  ways  than 
plasticity.  Thus  refractory  clays  may  be  rendered  lc-^ 
fusible  by  substituting  hydrogen  or  aluminium  for  such 
•  as  may  be  combined  in  the  colloids.  Conversely. 
by  washing  out  refractory  bases  with  solutions  of  alkali 
■  clays  may  be  matured  at  a  lower  temperature.  The 
prine  iple  objection  to  ball-clays  ;.s  the  dirt  carried  by  them. 
By  dissolving  out  the  colloids,  the  dirt  is  left  behind  and 
the  colloids  can  then  be  coagulated  and  mixed  with  kaolin 
or  any  other  desired  material.  (7)  Fuller's  earth,  which 
is  a  clay  of  especially  high  colloid  content,  may  be  further 
improved  by  adding  colloids  dissolved  from  other  clays. 
-  Sliphouse  water  has  an  important  effect  on  blunging 
clay,  and  this  may  now  be  regulated  by  the  addition  of 
suitable  reagents. — H.  H    S. 

■Clay    products;     fiat  Ml    porosity   and    crushing 

strength    of .     A.     V.     Bleininger.     Trans.     Amer. 

1910, 12,  564—584. 

'The  specifications  for  building  brick  recommended  by  the 
American  Society  for  Testing  Materials  relate  to  four  test-. 
these  being  transverse  strength,  compression,  absorption, 
freezing  and  thawing.  In  the  compression  test  half 
bricks  are  bedded  flatwise,  even  bedding  being  secured  by 
the  use  of  blotting  paper  or  plaster,  and  the  minimum 
requirements  are  : — thoroughly  dry,  2500  lb.  per  sq.  in.  : 
thoroughly  saturated,  2000  lb.  :  after  freezing  and  thawing, 
2000  lb.  The  author  studies  this  test  and  that  of  absorp- 
tion, and  endeavours  to  correlate  them.  He  finds  that 
the  bricks  are  better  tested  on  edge  although  they  are  not 
placed  in  this  position  when  used.  When  bedded  flatwise, 
there  is  a  serious  experimental  error  due  to  shape.  To 
find  the  relation  between  crushing  strength  and  ahsorption, 
as  expressed  by  the  percentage  gain  in  weight  after  48 
hours  soaking,  178  stiff-mud  bricks  were  tested.  The 
curve  was  approximately  a  straight  line  from  maxi- 
mum down  to  5  per  cent,  absorption  and  then  took  a 
steep  inclination  down  to  0  per  cent,  absorption.  The 
former  relation   is   expressed    by    the   formula,   crushing 

a   constant      _  ,  ,  ., 

strength  =    ,  The    constant    depends    on     the 

e  absorption, 
particular  class  of  brick  in  question.  To  find  it,  not  less 
than  10  or  15  bricks  of  the  class  should  be  correlated  for 
absorption  and  crushing  strength.  When  the  absorption 
is  less  than  5  per  cent.,  the  relation  is  more  complex.  A 
particular  class  of  brick,  of  which  140  specimens  were 
tested,  yielded  the  empirical  formula,  y=a-r  bx-fcx2, 
where  a  =  6400,  b= — 38-75,  c= — 16-25,  x  the  absorption, 
and  y  the  crushing  strength  in  pounds  per  square  inch. 
But  given  a  sufficient  number  of  correlated  tests,  the 
crushing  strength  of  a  brick  niay  be  calculated  from  its 
absorption. — H.  H.  S. 

Clay;    Relation    belt  !i    strength    and   transverse 

■>h  of  raw .     H.  Ries  and  S.  W.  Allen.     Trans. 

Amer.  Oeram.  Soc,  1910,  12,  141—143. 
As  a  test  of  the  transverse  strength  of  air-dried  clay 
approximates  more  to  the  conditions  to  which  ware  is 
subjected  before  burning,  it  was  decided  to  compare  this 
test  with  that  of  the  tensile  strength.  The  latter  is  carried 
•out  by  moulding  the  kneaded  clay  into  briquettes  and 
pulling  them  apart  in  a  machine.  For  the  transverse  test, 
the  clay  was  moulded  into  bars  3.1  in.  x  1-25  in.  x0-7  in.  ; 
the  bar-  wire  supported  on  rounded  wooden  edges,  2i 
inches  apart  ;  a  steel  rod  -?6  in.  in  diameter  was  laid 
across  the  bar  exactly  halfway  between  the  supports, 
and  from  this  a  pail  was  Shot  was  fed  into 

this  pail  till  the  bar  broke.     The  fracture  in  every 
was  smooth  and  the  results   -how   lcs-  variation   than  in 
the  tensile  test.     On  plotting  the  results  a  regular  curve 
is  obtained,  the  tensile  strength  rising  directly  with  the 
transverse  strength.    The  tran  is  accordingly 

recommen  ing  easy  to  carry  out  and  as  giving 

more  uniform  results. — H.  Jl.  S. 

Clayi  :     Notes   on   preheating   treatment    of •     A.    V. 

Bleininger.     Trans.     Amer.     i  rram.     Soc,     1910,    12. 

60s  -516. 
Ix  continuation  of  his  previous  work  (this  J.,  1909,  1128), 
the  author  studies  the  effect  "l  preheating  on  the  structure 


of  clays.  This  treatment  increases  the  density  of  a  clay, 
decreases  the  surface  factor  owing  to  tho  coagulation  of 
the  Colloids,  and  increases  the  porosity  :  also,  the  pre- 
heated day  requires  more  careful  lubrication  in  drying. 
Every  clay  requires  individual  treatment,  but  the  best 
general  rule  is  to  heat  for  3  to  5  hours  to  a  temperature 
not  exceeding  300  •'.  High  temperatures  result  in 
--he  porosity  which  may  give  rise  to  cracking  during 
burning.  Some  clays  cannot  be  preheated  with  safety 
owing  to  tin-  small  range  of  temperature  in  which  the 
change  takes  place.  Temperature-shrinkage  curves  are 
helpful  in  indicating  the  behaviour  of  a  clay.  Preheated 
i  lays  may  effloresce  owing  to  a  tendency  to  release  their 
soluble  salts  more  easily  than  normal  clays. — H.  H.  S. 

Clays  :   Bonn  chemical  and  physical  changes  in due  to 

the    influence    of    heat.     J.    M.    Knote.     Trans.    Amer- 
(cram.  Soc.   1910,  12,  226—264. 

The  temperature  range  in  which  changes  may  occur  in 
a  clay  extends  from  atmospheric  temperature  to  1850  I 
at  which  point  the  most  refractory  clays  are  affected. 
Ashley  (see  this  J.,  1910,  628)  studied  the  colloidal  matters 
in  clay  at  ordinary  temperatures.  Bleininger  (this  J., 
1909,  1128)  obtained  important  results  by  heating  below 
the  piint  of  dehydration.  Clark  (U.S.  Geolog.  Survey. 
Bull.  Xo.  125)  and  others  have  examined  the  process  of 
dehydration,  but  little  work  has  been  done  regarding  the 
change  in  a  clay  between  the  stages  of  dehydration  and 
incipient  vitrification.  The  author  deals  with  this 
deficiency  and  divides  his  work  into  two  parts,  the  one 
concerning  the  behaviour  of  clays  below  1000°  C,  and 
the  other  the  same  above  that  temperature.  The  physical 
changes  below  1000s  C.  were  studied  by  determining  the 
specific  gravity  by  means  of  a  pyenometer.  The  samples 
were  also  tested  for  solubility  in  hydrochloric  acid  and 
for  their  puzzuolanic  character  when  mixed  with  lime  and 
water.  The  following  results  were  obtained.  On  de- 
hydration the  density  of  clay  decreases,  increasing  again 
suddenly  at  about  950°  C,  at  which  point  Le  Chatelier 
reported  an  exothermic  reaction.  Essentially  the  same 
density  curve  was  obtained  for  all  clays  tested,  but  non- 
plastic  days  attain  a  slightly  higher  density  at  950°  than 
do  plastic  clays.  Dehydrated  clays  which  have  not  been 
heated  above  900°  C.  are  puzzuolanic,  but  lose  this 
property  if  heated  above  950°  C.  Clays  heated  above 
950°  C,  when  mixed  with  lime  and  water  and  subjected  to 
high-pressure  steam,  give  a  very  much  stronger  body  than 
similar  mixtures,  using  clays  which  have  been  heated  below 
950°  C.  Raw  clays  and  clays  heated  above  950°  C.  are 
attacked  less  strongly  by  hydrochloric  acid  than  dehydrated 
clays  heated  to  intermediate  temperatures.  The  residue 
after  treatment  with  acid  is  but  slightly  puzzuolanic.  The 
author  suggests  that  on  dehydration  the  aluminium 
silicate,  .\l;O3,2Si02,2H„0.  decomposes  into  water  and  the 
.silicates.  Als08,SiO,  and"  Al203.3Si02,  and  not  into  water, 
silica,  and  the  silicate,  Al203,Si02,  as  generally  supposed. 
The  second  part  of  the  paper  deals  with  clays  fired  between 
cones  010  and  23,  ami  tests  were  made  of  the  apparent 
density,  the  porosity  and  shrinkage.  There  is  a  striking 
difference  in  the  behaviour  of  clays,  not  in  what  takes 
place,  but  in  the  temperature  at  which  it  takes  place.  By 
sufficiently  severe  heating  all  day  wares  assume  a  crystalline 
structure,  the  clay  substance  breaking  up  into  one  silicate 
rich  in  alumina  and  another  rich  in  silica.  In  porcelain, 
-illimanitc  is  formed,  but  the  experimental  data  go  no 
further  than  this  at  present.  Moreover,  Seger  has  shown 
that  clays  of  the  same  chemical  composition  do  not  neces- 
sarily behave  in  the  same  wav  even  at  high  temperatures. 

— H.  H.  S. 


Ilydratcd    silicic    aeid;    Determination    of 


in   clay. 


F.   K.   Pence.     Trans.   Amer.   Ceram.   Soc,   1910,   12, 
43—53. 

Sjoixema's  diethylamine  method  (Analyst,  1903,  123) 
; 1 1 if i  Herman's  .-odium  paratungstate  method  (Z.  anal. 
(  hem.,  46,  318)  of  separating  amorphous  from  combined 
or  crystalline  silica  arc  said  to  be  too  expensive  for  com- 
mercial analysis.  The  author  therefore  examines  the 
older  methods  of  separation  by  caustic  soda  or  sodium 
carbonate.     He  finds  that  caustic  soda  is  useless  in  this 
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respect  ii  .1    l    per  cent,   solution  will  attack    the 

Sodium  carbonate,  howc>  ei ,  givot  bi 

lis,   the    method    being   as   follows:     G  ■■    the 

finely-ground   material  aru  boiled  with    120  i  ■ 
oent.   sodium  earbcnti  on   foi    10   minutes.     Alter 

liorl  '  hi"',  the  solul  ion  is  i  d,  snd  the 

plo  treated   twice  more  \uih   thi  ii ■ 

The  clay  is  then  Iran  torred  to  the  filtei  paper,  washed 

with  hol  dilute    odium  carl  a,  and  the  silica 

in  the  combined  filtrates  determined  in  the  usual  way  by 

acidification    and    evaporation    to    dryness.     A    control 

determination  Bhould  be  conducted  at  the  same  timi 

(he  vessels  usually  yield  a  quantity  of  silica  corn 

to  abniit  Hi'  per  cent,  on  .i  6  grm.  sample.     Should  the 

amount  of  amorphous  Bilica  in  a  daj   I"'  in 

i.( .,  more  than  .'»  or  4  per  cent.,  a  Eunaller  sample  sh 

I..-  used.      II.  II.  s. 

Hoofin'i  till  clays;    War-page  of- .     \V.  G.   v. 

Trans.   Amer.  I  eram    Soi  „   nun.  12.  sis     866 
Warfaqb    is    usually    attributed    to   a    clay    with    high 
shrinkage,  but  neither  this  nor  viscosity  ran  explain  the 
phenomenon  altogether.     Samples  oi  lal,  semi 

glacial,  alluvial  and  shale     were  tested  for  density,  ai nt 

of  water  required  to  develop  plasticity,  drying  shrinkage, 
burning  shrinkage  "at  various  cones,"  density  and  porosity 
■of  burnt  trials,  and  these  tests  were  compared  with  the 
tendency  to  warping  exhibited  by  the  various  clays.  '1  he 
warpage  was  studied  by  three  sets  of  trials  the 
pertaining  to  ordinary  Bat  tiles,  the  second  to  the  Spanish 
tile,  the  third  to  thin  bars  12  in.  long,  1-26  in.  wide  and  0*5  in, 
thick,  this  last  being  the  I  rami  r  teBt,  The  author  .1.  duces 
from  these  experiments  that  change  of  shape  in  '  I"- 
burning  of  day  ware  results  from  the  formation 
viscous  matrix  while  the  principal  part  of  the  clay  is 
still  solid,  and  t  hat  the  changes  in  shape  which  occur  early 
in  the  burn  and  are  desired  arc  ctle.  ts  of  the  same  pro.  ess 
that  results  in  destroying  the  shape  when  the  ware  is  over- 
fired.  The  rite  of  chance  of  shape  is  parallel  to  the  rate  of 
Other  changes  (shrinkage,  porosity,  etc.)  foi  a  time,  but  as 
the  latter  decrease  on  approaching  completion,  the  rate  of 
change  of  shape  increases.  The  tendency  to  warpage  can- 
not be  prophesied  from  other  properties;  while  Inch 
shrinkage  and  low  porosity  incline  us  to  expeel  high 
warpage,  it   docs  not   always  follow.      In  determining  the 

valm  .  a  practical  test  for  warpage  must  then 

be  made. — H.  11.  8. 

Sagger   mires;     Method   of   letting .     H.    E.    Ashley. 

Trans.   Anici.  Oram.  Soc,    1910,  12.  U77     293. 
Ix  practice  a  sagger  has  to  withstand   two  strains — one 
•caused  by  sudd.-n  i  hanges  in  temperature  through  opening 
kiln  doors  and  SO  on.  the  other  due  to  the  weight   in  the 
sagger  causing  it  to  buckle  at   high  temperatures.     The 
tir-t  ma\  be  represented  in  the  laboratory  by  a  quenching 
test,  the  other  I  iy  heating  with  a  weight  of  about  1000  grins, 
on    the    sagger.     The    author    concludes    that    a    i  oarse- 
grained  plastic  clay  is  the  best  to  use  for  this  ware.      A 
mix  should  show  an  absorption  of  from  Hi  to  20 
and  should  contain  as  much  coarse  grog  as  is  practicable 
to  work.— H.  H.  S. 

Dust  pressed  ware*  ;   Man  -    ■     G.  Simcoeand 

A.     E.    Smith.      Trail-,     \n.ii.    i 'eram.    Soc,    1910,    12, 

196-  204. 
By  adding  10  c.c,  of  a  solution  of  1  oz.  of  dry  gum  h 
canth  in  20  quarts  of  hot  water  to  2  lb.  oi  s  reened  i  lay, 
any  day.  however  Inch  or  low  in  plasticity,  may  be  used 
for  dust  pressing.     Much  depends  on  the  way  tin 
pressed,  the  pitch  of  the  screw   in  most  modern  i 
being  much  too  great  for  the  final  pressure.     To  male  the 
day  separate   freely   from   the  die,   a   slight   addition   of 
3  parts  of  coal  oil  mixed  with  1  part  of  pure  lard  oil  to  the 
clay  gives  excellent  results.  —  H.  II.  S 

Firebricks ;     Behaviour  of  under  hmd  condil: 

1300    '        A.  V.  Bleininger  and  G.  H.  Brown.     Trans. 
Amcr.  ('cram.  Soc,  1910,  12.  337—369. 
<  i.  vvs  and  els  .    ■  do  not  possess  a  definite  melting 

point.     The  phenomena  of  fusion  manifest  themselves  at 


In  ii      hundi   d       f  degi 

now ii  in  tli.   bending  "t  a  ti  nob 

the     d  .lie 

e\  idi  nt.  owing  to  thi 

that  no  load  is  imposed  on  it.  1 1  i  recommended  therefore 
that  a  load  "i  B0  lb.  p  inch  i  o  imi  I  hat 

the  temperature  be  m  than   1300    <        I 

approximates  to  practical  conditions  at  average  turns 
temperatures,   and    it    cannot    bt    replaced    by    chomii  u 
i    l.\   determination  oi   jo-callod  melting-point. 
I  in   i      .        i  ■•.'.  that  the  Rl '  con  im  luding  f"i ' '. 

d  0-22  equivalent.      I  he  i  ont<  nt  ol  Bu 
mportant  than  the  silica  oontent.     The  amount 
hi  \   oi   the  Ii  a  i   refm  toi  j  ern 

the  bobaviour  ol  the  briok  under  load,  [mprovement 
will  ri  claj  intimately 

with  silicious  m. lien. ds  low   in  Hum-,  by  improving  the 

j  .  ami  by  harder  Inn  (ling.       A  fi 
this  test    should   not    be   shortened    more  than  one  iinh   in 

the  standard  nine  inch  length.     II-  H.  S. 

Pi    .  .  laine  ;    8i  ■  tr"~ 

behaviour  of  some .     A.V.B  ndR.T.StulL 

.  1910,  12.  i.i's     676. 

The  object  of  the  work  was  to  show  I.-  the 

proportions   of    felspar,    Bint    and    various    clays    which 

produce  vitrified  bodii    at  temp 

cj    Ijnerican  practice,  and  opportunity  a  to  study 

the  relation  between  ohemical  oompo 

resistance.     The   rosulte    are   given   in   a    series   d 

The  Ea.  t   t  hat   felspai   is  a   idvi  at  and  does  not 
rca.t    chemically    with    the    da  mghl 

out,  as  well  as  the  observation  that  it  I 
action  at  a  low   temperature.      The  structure  and  fineness 

I.  a  bod]  has  great  influei n  vitrification. 

In  ...  it  of  a  Tennessee  ball  clay,  the  felspar  Hint 

mixture  even  behaved  a-  a  refi  inatituent   in  a 

body  containing  60  per  cent,  i  f  the  'lay  j  from  which  it 
follows  that  the  felspar  content  required  depends  on  the 
individual  clay  employed  and  not  on  the  total  clay  ^di- 
stance.    The  rate  . .t  vindication  in  not  constant  but  shows 

an  acceleration,  usually    betweei -   4  and  7.      English 

china  day  has  a  more  uniform  rate  and  greater  range  of 
vitrification  than  the  two  American  kaolins  tested. 
Vitrification  is  accompanied  by  it  ■  volume. 

Electrical  resistance,  at   ordinary  temperatures,  depends 

innd  vitciti.  an.  ti  and  g 1  mechanical  structure 

than  mi  chemical  composition.  At  higher  temperatures 
the  resistance  di  I  composition  becomes 

an  increasingly  important  factor,  bo  that  a  high  felspar 
lain   which   may   be  an  excellent    non-conductor  at 
ordinary  temperatures  might   break  down  alt  .-''her  at 
several  hundred  Dtrigrade. — H.  11.  8. 

Flemish  ware;   Production  of .    S.  P.  Ward,    Trans. 

Amu.  Oeram.  So  .,  L910,  12,  :>:tl     532. 

'  ,,f  the  experim 

.  ., rati. uis   in  deep  blue.      Thi 

dding   I"  per  cent,  of  felsi 

I  tiring 
It    glaze 
,..    i:     0-6PBO,   0-2K 
0-lZnO,  0-3A1.O,.  ""•'•'  " ■:"'■    '  9Si°s      " 

formula  ;  P  :  ""»"  '"  —    •     ' 

-      .   1910,  12.  676     710. 

.■  dehas  been  placed  in  the  molecular  formula  with 

r,  with  the  alumina  by  I'm 
and  with  the  bases  b\   Hums.     The  autl 
alumina  position  for  the  following  reasons.     In  matt 

restitution  ..f  an  equii 
for  alumina  does  not   i  bange  the  i  haractei 
but   merely  reduces  the  melting  pun'.     The  uiflu 
alumina  and  boric  anhydride  in  intensifying  the  colour  of 
cobalt  glazes  is  the  -am.    in  prim  iple  but  differs  in  the 
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mon   powerful  action  of   bono  oxide.       In  copper  glu7.cs 

u  t    similarly    in   degrading    turquoise-blue 

aish  blue,  the  1  -.nil  more 

powerful   in   the   colour  chan  under  - 

spoiled  by  excess  of  both  oxides,  this 

ppearing  when  the  mum  of  tic  two  oxides  exceeds 

ape  Lead    hromati  does  not  .. 

indicator  of  the  acidity  ol   Fusions  containing 

bori  towing  thai  the  oxide  has  neither  quality. 

teolites    ma\     be    artifically    prepared    by 

mokcufarly  replacing  alumina   by   borii    oxide  ■•■ml  also 

by    vanadium    trioxid  .    manganese    sesquioxide, 

id  cobalt  trioxide.     They  are  all  mutually  isomor- 
phous  and  also  possess  the  property  of  being  able  to  exohi 
their  bases  by  washing  with  salt  solu  aono-  or  bi- 

valent metals.  The  copper-aluminate  and  copper-borate 
zeolite  possess  the  same  bright  ur,  while  PukalTs 

free  from  sesquioxide  is  bright  blue. 

— H.  H.  S. 

Opalescence  and  the  /unci  O3  in  tht  glaze.     R.  T. 

Smll  and  B.  S.  Radclifle.      Trans.  Amer.  Ceram.  Soc.. 
1910,  12.  12'.t—14ii. 

Whjtkwai  were  made  up  showing  all  stages  from 

clear  and  colour!  ~s  through  opalescence  to  opaque  white, 
'llu-  Geld  covered  corresponded  to  the  general  formula, 

0-3K,O,  0-2Na,O,  0-4CaO,  0-lPbO,  o-4.->.\!.< '.,. 
1-76— 6-lSiO„  0— 10B,Oj. 
To  detect   faint   opalescence  it   is  necessary  to  examine 
thick  lay.  rs  of  the  glaze,  and  tiles  were  accordingly  made 
having  conical    depressions    0-fi    inch    in    diameter    and 
0-28  inch  in  depth,  the  di  being  tilled  with  the 

glaze  under  consideration  and  the  trials  then  burned  to 

3,  The  authors  com  lude  that — (a)  boric  oxide 
added  to  a  glaze  whose  previous  oxygen  ratio  is  not  more 
than  2  a  ts  .  an  acid,  and  when  present  in  acid  form  it 
tends  t<i  prod"  -  and  crazing;    (b)  when  the 

glaze  has  a  ratio  greater  than  2.  boric  oxide  combines  as  a 

producing  opalescen  c  and  non-crazing  tendencies, 
any  exi  ess  ol  bori  oxide  tx  incr  present  as  an  uncombined 
acid  in  s..!;d  solution;    (1  d  by  the 

precipitation  ol  a  silicate  in  which  boric  oxide  is  evidently 
basic,  the  intensity  -  pal  cence  not  depending  on  the 
quantity  of  borii  oxide  pi  seel  but  on  the  quantity 
combio  d    as    silica!  Iso    Binns,    tins    ,!..    1908, 

1061.)—  H.  H.  S. 

ng  ;    Contraction  of  glaze*  on  solidifying,  as  a  cansi 

of  .     H.    F.    Staley.     Trans.    Amer.    Ceram.    Soc, 

1910,  12,  322 — 32ti. 

The  theory  is  advanced  1  hat  <  razing  is  due  to  the  coefficient 
of  contraction  of  a  glaze  as  it  solidities  rather  than  to  its 

solid.     It  enami  111  d  iron 

no!  <raze  on  solidification  it  will  no!  craze  ai  all. 
In  fact,  crazes  often  appear  on  the  just  solidified  glaze 
'hat  .i|ed  up  subsequently.     The  theory  is  eon- 

firmed  by  the  difference  between  Seg  of  Muxes 

in  tleir  order   of   (razing   and  Hovestadt's  series  in  the 
order     of     thermal     expansion.     Hovestadt's     series     is. 
beginning  with  the   base  giving   the   highest    coefficient, 
KjO,  PbO,  Na.O    B   0,  I  aO,  ZnO,  Hj):1.  MgO.     Now  it 
crazing  i-  due  to  a  high  coefficient  of  tie  solid  glaze,  i1 
should    be   cured   by   replacing    part   of  any   flux   in   ihi- 
following  it.     This  is  not  found  to  l«-  the 
.  while  substitutions  in  accord  with  Seger's 
PbO.  BaO,  K  ,0,  ZnO,  B.i>,.  Na  ,0,  CaO,  MgO,  E 
been  -H.  II.  s.  ' 

Mmi  glazes.     W.    P.    Karl..    ,M.    P.    Gibson,   and   W.    N. 
Claflin.     Trans.    Amer.    Ceram    Soc,     1910,    12,    631, 

maturing  a!    cone  7 —  mila, 

0-15K.O,  0-33PbO,  0-52!  aO,  0-45Al2O„  l-4Si02,  0-ISnO,. 

itl   gla»     is  obt.  0-15E  .( 1. 

OlOPbO,  1    lOZi  1  0-27Al2O3,  l'isin,. 

Anot l,.  r.  burned  at  ton"  1  in  30  e  applied 

nil    wit  bout     '11      I>    has 

formula.       0-45PbO,      fl)0— O-lSZnO,       0-15— O-lOKjjO, 


0  in  -0-30!  mi,  n  .!4AI  .(>,.  1-62— l-31SiOr     The  idea  that 

a  high  alumina  content  is  essential  to  mattness  is  erroni 

Orton  stated  that  an  oxygen   ratio  of  2-3  was  necessary 

oain  a  matt,  bul  good  matts  may  be  obtained  with  a 

1  2.     Binns  denned  mattness  as  the  formation  of 

aluminates  in  mutual  solutions  with  silicates,  but  clatiin 

prefers  to  attribute  it  to  the  crystallisation  of  one  or  more 

;    i  in-   glaze,  these  components   no! 

ssarilj   being  aluminates. — H.  H.  S. 

namel  raw  ma  trials  ;     Method*  of  analysis 

for    .     1!.     1).     Landrum.     Trans.     Amer.     Ceram. 

Soc,   1910,  12,  144—174. 

I'm:  author  claims  little  originality  in  the  analytical 
methods  described,  but  states  that  the  adaptations  of  them 
to  the  technical  needs  of  the  potter  are  convenient.  The 
lit  f- 1  part  of  the  paper  deals  with  the  analysis  of  an  enamel 
which  may  contain  fluorine,  antimony,  tin,  phosphate 
and  borate,  besides  colouring  matters  and  silica  and 
alumina.  The  second  part  treats  of  raw  materials  of  which 
the  most  important,  from  an  analytical  point  of  view, 
are  those  which  contain  both  lluorine  and  silica,  the 
method  being  the  same  as  in  the  case  of  an  enamel  con- 
taining fluorine.  The  silica  is  removed,  after  fusion  with 
mixed  carbonates  at  a  very  low  heat  and  subsequent 
digestion  of  the  solution  with  ammonium  carbonate,  by 
Scnaffgotsch  solution,  which  consists  of  mercuric  oxide 
dissolved  in  ammonia  and  ammonium  carbonate.  Any 
phosphates  that  may  be  present  in  an  enamel  from  bone 
ash  are  in  the  filtrate  and  may  be  precipitated  with  silver 
nitrate.  Excess  of  silver  is  removed  by  sodium  chloride 
and  the  fluorine  then  separated  by  boiling  with  a  large 
exi  ess  of  .  alt  ium  chloride.  The  fluorine  content  obtained 
by  this  method  is  from  2  to  4  percent,  too  low. — H.  H.  S. 

melt;    Testing  .     J.  B.  Shaw.     Trans. 

Amer.  Oram.  Soc.,  1910,  12,  463 — 493. 

The  paper  is  a  sequel  to  Orton's  on  the  same  subject 
(this  J..  1909,  1130).  Enamelled  sheet  steel  ware  has  to 
withstand  solubility  in  acids  and  sudden  changes  of 
temperature,  as  in  cooking  utensils,  and  also  impacts,  as 
in  automobile  tags.  Only  the  first  two  tests  are  dealt 
with  in  the  present  paper.  The  basis  of  investigation  was: 
an  enamel  ol  the  gem  ral formula,  0-4Na._.G.  0-2K.0. 0-4CaO, 
J'AI.Oj,  >/Si<b.  :BJ>.,.  win  re  x,  y  and  z.  are  variables. 
For  an  add  test,  sulphuric  and  acetic  acids  arc  compared, 
and  preference  is  given  to  the  former,  as  a  1  per  cent, 
solution  of  it  has  a  greater  solvent  action  on  enamels  than 

76  p  1  cent,  solution  of  acetic  acid.  The  sample  is 
accordingly  b.'ilid  in  a  1  per  cent,  solution  of  sulphuric 
acid  for  lo  minutes  and  the  loss  in  weight  determined 
and  reduced  to  loss  per  square  inch.  On  a  good  ware 
this  should  not  be  more  than  0-OOS  grm.  per  sq.  inch. 
Everything  else  being  constant,  the  solubility  den., 
with  in.  'ease  of  silica,  with  increase  of  alumina,  and  with 
decrease  of  boric  acid.  The  change  of  temperature  test 
was  carried  out  by  plunging  the  nearly  red-hot  ware  into 
...].l  Hat.r.  Xo  certain  relation  can  be  traced  between 
chemical   and   physical   steadfastness,    but    the   following 

melsarere.  ommendedassafe  1  heroically  and  physically  ; 

I!  .11.     n-MAI  ,<>.,.     3-3Si02,     11H  o3  ;      K.,11.     I'-iAl.n,. 

<>,.   H-73B.O,  :     R20,   0-2Al,O3,   2-6Si02,   0-5B  ,03  ; 

1:  0,  0  .'.  U  .1!..  3-6SiO„  0-6B2O,  :   II .( >.  01  AI  ,1 1...  2-6SiO„ 

'■'»..     11.  H.  S. 

Enamel  brick;    Notes  on   manufacturt    of  —  —  with  seme 
cm  enamel  brick   lips.     II.  T.  Stull.     Trans. 
Amer.  Ceram.  S01  ..  1910,  12,  711—767. 

1  lays    suitable    for    enamel    brick    should    possess    low 
shrinkag  .  good  bond,  frei  dom  from  wai  ping  and  cracking, 

1 '.I      and  up  -  ell  at  1  one  4  and  bu 

pots.     Plastic  clays,   mixed   >\  ith  grog  to 
.   shrinkage,  are  best.     To  determine  the  causes  and 
remedies  of  manufacturing  loss,  briquettes  composed  of 
711  parts  of  pis         Sri    '   ■    md  30  pai      0     16-mi    b  i/rog 
1      up  and   slips,   or  engobes,   within   the   limits 
25 — 75]  o75     25  parts  of  non-plastic  materials, 

were    applied    to    them.     The    results    are    given    in   the 
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following  table  «  hii  li  rofoi  '•  red,  to 

the  slip,  'li''  overglaze  not   tta\  pplied  in  ' 

imi  nta  : 


Cracking 

llruu. 


li 

2,   Hu-t  on  -hi    i 

ol  bi 
i.  i;. 1. 1  dipping. 


5.  T  iv    in 

Blip. 

8.  loo  much  I. 
Blip. 

7.   B 

8    Slip  too  thick. 


B.  Slip  ' 


i     \ . 

rub 
i    i  -  perl 


I 

p..rti radii  bor  i 

aab,  »»r  n  atei 

iy  or 

;|iM  SOUlD-lC  li 

5, 

t    Dip  brick    in  sorter 
cnndil 

I 
0-05  Inch. 
Blunge  Blips  to 
i»i  grinding 


Hakm.' 

llriiiL-. 


in.  Blip  too  low 

11.  Slip    too    nigh    in 

\2.  ml  or  du  I 
dipping  surface. 

IS.  Dipping  i 
brick  has  hardened. 


Crazinc  14.  Slips   t...>   high    in 

Hint. 

15.  Slip  too  high  ill 
spar  it  stone. 

m.  Burning  too  high 
when  felspar  is  flux. 

17.  Burning  too  low 
when  -i  ne  is  flux. 


18.  Tun  much  cl 

18    Reduce     els 

In  lire. 

slip. 

spur. 

19.  Too  much  sp 

L9    In  i>    te  ilint. 

stone. 

naldng  in 
Are, 


20.   Dipping    -lips   too 
thick. 
■j  i.  Too  much  clay- 

22.  Tut>  much  spur. 

23.  Too  much  flint. 

24.  Burning  too  high. 


No.  8. 

i  B 

22.  Reduce     spar     and 

23.  Reduce     flint,     in- 
crease  -' 

24.  Reduce        burning 

iture. 


-H.  H.  S. 


Pati 


.rlii.n 
oi  clay. 
li.  increase     ball-clay. 

le  ither  hard  I 
ping. 


it.  Reduce    flint     and 

li     IT 

Cornish 

15.  lii 

18.  Reduce        burning 

17    [ncre  i---       burning 
temperature. 


<.7-> s.- .-   .;/  i 

Pans.     Eng.  Pat   IT. -.Ml',  .in!-.   20,   L910       Addition  to 

Eng.  Pat.  1790  .•!  1910;    dated    iug,   1".  I 

I'.im.  818 
l\  tin-  manufacture  of  strengthened  glass,  by  interposing 
between  sheets  of  gla  oi  celluloid  oi 

matt-rial,    tin-   surfaces   of    which    have    been    previously 
-nit  olvent,  the  variou  Ihere 

t..  one  another,   not    by   the  application  ,,f   mechanical 
pressure,  but  by  the  application  of  a  vacuum,  i 
completely  remove  tin- solvent,  which  can  then  h 
for  further  use.      \V.  C.  H. 

iQUus     furnaces.     •'      Hover.     See  eel      Addition,     dated 
April  -i:\.  1910,  t..  Fr.  Pat.  390,102,  May  111' 
.]..  1908,   1"*'.  and   L909,   I  11 
Pixkd  pots  are  substituted  for  the  movable  crucibles  in 
which  the  '.-lass  i-  melted.     These  pots  are  j,  ined  together 
eo  as  I-  isolate  the  upper  part  of  the  furnace.     The  heat 


'.  li    ol    lie 

i  he  confined  spa  \ 

oun        of  cold  air  ] 

H    li    - 


■ 
I 

and  i  hi 

H.  i  Fr.  P       115,870, 

II,   1910.  ' 

1  and 
in  strean 

th  d  inclined  towards  the 

on   to  tie    \ 
II     II     5 


IX.-  BUILDING   MATERIALS. 

of   e 

Chai  Chem.-Zeit.,   1910,  34.   1 159. 

I  111: 

ilway-slecpt 
graph  poles.     Tho 

.     brine    is    eonsidei  i  .1    im- 

tructed    in   which  the 

i  in  the 

brine  for  from  '.\  t..   1  months.     The  brine  ... mains   164 

136  unn-.  of  sodium  chloi  i 
Btre.    The  brii  far  into  I  he  wood, 

the  sloe]  rbing  from  70  to  100  pei  cent.  "I  their 

S  r. 


X.— METALS  ;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

bility  of  £  •■'-■■■  ■  1910, 

7.  844     646. 
Thiiitv-'.ne  alloys  of  iron,   carbon,  and 
by  melting  n  containii 

i  of  -ili-  on  with  a 
Swedish  nail  iron  containing  0-127 

and  0-01  of  sili ,  with  addition  of  fcrro-silicon  contain- 

17-88  p  '  ''i  analysis  the  alloys 

in  I  to  contain  either  about  1-2,  1  6.  1  9  oi  2-5  pei 
cent,  of  .  arh.. n.  while  the  silii  on  varied  up  to 
i  fooling  a,  and  diag 

ol  the  carbon  contents  showing  the  influence  of  eilii 

nmencement  of  solidification  ''•  ami 

I-  i-  shown  that  for  all  the  | 
i  irh.m  the  additii  n  1  iw  ired  I ; 

tant  at 

• 'it.-  p  lint  -  r  ne  reasing 

and  lh<    pearlil  alloys 

of  1-2  p*T  cent  of  carbon  cont  nt  of  -ili.  on 

or  more,  and  in  thi    B  of  1-5  ol  inrlv.n  with  4-5 

.  ker  that  the  maximum 

a  in  •;  iron  i    .  -'..  and  of  Gontcr- 

niann    that  '•    with 

ing  silicon  content   ar nfinned.     Th.-  di 

irbon  alloys  there 

i 

silicon,  for  the   1  -.".  up  to 

cent  of  silicon,  and  for  l!»  per  cent  of  carbon  it 

.  .;  while  at  the  saturation 


i3i-: 
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point  of  2-2  i>  r  cent,  oi  carbon  in  )  -iron  no  silicon  is  n. 

1  [M.int.  \Boro8copical  examination  of 
the  alloys  after  being  heated  in  barium  chloride  to  1140oC. 
■  1  end  kept  at  1120  C.  for  ten  minutes  and  then 
quenched  in  roe-water,  and  containing  percentages  of 
silicon  just  above  ami  below  these  figures  showed  the 
•  nee  and  absence  of  the  enteotic  respectively,  and  ten 
microphotographs  an'  (riven  illustrating  these  observations. 

—A.  H.  C. 

.   iriations  of  the  resistance  to  crushing  of as  a 

function  of  the  temperature.  Relation  between  .".<  sialic 
and  dynamic  properties  of  steels.  F.  Robin.  Comptes 
rend.,' 1910.  151,  710—712. 
The  resistance  to  crushing  of  austenitic  steels  (containing 
nickel  or  manganese)  and  of  the  alloys  of  iron  and  nickel 
(rich  in  nickel)  decreases  continuously  as  the  temperature 
is  raised.  Iron  anil  pearlitic  steels  show  special  varia- 
tions. The  resistance  of  all  stecLs  is  much  greater 
at  the  temperature  of  liquid  nitrogen,  than  at 
the  ordinary  temperature,  and.  with  carbon-steels, 
the  resistance  decreases  to  a  minimum  at  about 
300=  C.  as  the  temperature  is  raised,  then  increases  to  a 
maximum  at  about  500 ;  C,  and  finally,  after  falling 
rapidly  to  about  800°  C,  decreases  more  slowly  up  to  the 
melting  point.  As  regards  speed  of  impact  and  the  number 
of  blows  in  crushing,  earbon-steel  behaves  as  a  hard  and 
elastic  body  at  low  temperatures,  and  as  a  relatively  soft 
one  at  a  red  heat.  The  speed  of  the  crushing  impact  (i.e., 
the  number  of  blows  in  a  given  time)  has  little  influence 
up  to  about  400°  C,  but  at  higher  temperatures  an  increase 
of  speed  raises  the  resistance  to  crushing  in  a  marked  way. 
The  static  crushing  of  steel  appears  to  be  correlated  with 
resistance  to  fracture.  Certain  steels,  in  particular  the 
austenitic  and  some  martensitie  steels,  show,  contrary  to 
the  behaviour  of  pearlitic  steels,  a  much  greater  resistance 
to  static  than  to  dynamic  effects,  at  the  ordinary  tempera- 
ture, so  that  the  action  of  the  speed  of  impact  depends  on 
the  metal  in  question. — F.  Sodx. 

per  mattes  :    The  successive  stages  in  the  Bessemerisiny 

of as  indicated  by  tin  converter  flunit.      I).  M.  Levy. 

Inst.  Min.  and  Met.,  Nov.  16,  1910.     [Advance  proof.] 

The  matte  charged  into  the  converter  is  essentially  a 
copper-iron  sulphide  containing  about  45  per  cent,  of 
copper.  In  addition,  it  may  contain  zinc,  lead  and  arsenic. 
These  latter,  and  the  coke  which  is  always  added  with  the 
matte,  give  the  initial  flame  a  smoky  appearance,  but  the 
flame  rapidly  assumes  a  red  to  red-brown  colour.  It 
then  becomes.more  and  more  tinged  with  green,  until  after 
about  15  minutes  it  is  altogether  of  a  vivid  apple-green 
colour.  During  this  Stage  the  iron  is  converted  to  oxide, 
which  combines  with  the  silica  of  the  converter  lining  to  give 
a  slag.  When  all  the  iron  has  thus  passed  into  the  slag, 
1  he  colour  of  the  flame  becomes  white-blue.  This  indicates 
that  copper  is  being  oxidised  and  converted  to  silicate. 
At  this  stage  the  slag  is  poured  off.  The  charge  left  con- 
sists of  practically  pure  copper  sulphide,  and  is  known  as 
"  white  metal."  This  Btage  is  reached  about  sixty  minutes 
from  the  beginning.  During  the  blow  from  sulphide  to 
metal,  the  colour  of  the  flame  is  red-brown  passing  to 
red-purple,  the  latter  colour  persisting  with  very  slight 
change  to  the  end  of  the  operation.  This  second  period 
of  the  blow  takes  from  60  to  75  minutes.  Coloured 
reproductions  from  photographs  taken  on  Lumiere  auto- 
ehrome  plates  show  the  flames  ( 1 )  at  the  beginning  of  the 
blow  (appearance  of  the  green)  (2)  during  the  slagging 
stage  (vivid  green),  (3)  during  the  "  white  metal  "  stage 
(flame  chiefly  blue),  and  (4)  during  the  "  blowing  to  blister  " 
(flame  bronze-purple). — T.  St. 

Copper  and  copper  alloys  ;    Colouring black.      E.  Gro- 

schuff.       Dcutsch.    Median.- Zeit.,       1910,        134—138, 
141—146.     Chem.  Zentr.,   1910,  2,   1340. 

'  UPPER  and  copper-rich  alloys  are  not  coloured  black  by 
alkali  solutions  alone,  but  only  in  presence  of  an  oxidising 
agent.  The  author  recommends  heating  the  metal  for  a 
few  minutes  at  100° C,  in  a  5  per  cent,  solution  of  caustic 
soda,    with   frequent   additions   of   about    1   per   cent,   of 


potassium  persulphate.  Zinc,  tin.  aluminium,  iron,  nickel, 
Herman  silver.  constantan,"  and  hard  and  soft  solders 
are  not  coloured  black  by  this  treatment  :  for  bras,  and 
aluminium  bronze,  a  10  per  cent,  solution  of  caustic  *  da 
must  be  used.  A  lilm  of  cuprous  oxide  is  coloured  black 
more  rapidly  than  metallic  copper.  Spots  of  solder  or  of 
passive  copper  on  the  surface  of  the  metal  arc  preferably 
coated  clcctrolvticallv  with  copper  before  the  treatment, 

— A.  S. 

Zinc  blende;    Injhtenu   0/  steam  and  hydrocarbons  on  the 

rousting  of  .     F.    Thomas.     Metallurgie,    1910,   7, 

610—613,  637—643. 

Briquettes  were  made  from  zinc  blende  with  wet  tar  and 
powdered  pitch,  and  then  roasted  in  a  steam-containing 
gas  at  a  temperature  of  from  700"  C.  to  750°  C,  and  the 
analytical  results  tabulated.  It  is  shown  that  there  is  a 
considerable  economy  of  fuel,  and  a  high  temperature  was 
unnecessary.  The  absence  of  sintering  at  the  lower 
temperature  was  beneficial,  the  sulphide  being  readily 
converted  into  oxide.  A  mechanical  roaster  was  also 
found  to  give  the  best  results. — A.  H.  C. 


Mercury    determination    [in    ores]; 
G.  A.  James.     Eng.  and  Min.  J., 


Apparatus    for    . 

1910.  90,  800—801. 

The  apparatus  consists  essentially  of  a  nickel  crucible 
having  a  closely-fitting  silver  lid.  which  latter  is  cooled  by 
means  of  a  small  copper  water-tank  pressed  into  contact. 
The  cooling  vessel  is  connected  with  a  half -gallon  inverted 
bell  jar  by  means  of  two  vertical  tubes,  one  extending 
nearly  to  the  water  level,  and  the  other  terminating  near 
the  bottom.  In  use  0-5  to  2  grms.  of  ore  is  mixed  with 
an  equal  bulk  of  precipitated  chalk,  and  four  times  its 
weight  of  clean  iron  filings,  and  placed  in  a  crucible, 
which  is  supported  in  a  hole  in  a  }-inch  asbestos  board. 
The  crucible  is  covered  with  the  previously  weighed  silver 
lid,  and  the  cooling  vessel  adjusted  upon  it.  a  drop  of  water 
being  placed  between  them  to  ensure  a  satisfactory  contact. 
The  bottom  of  the  crucible  is  maintained  at  a  red  heat  for 
15  minutes,  and  then  allowed  to  cool,  the  increase  in  the 
weight  of  the  silver  lid  representing  the  mercury  content 
of  the  sample.  If  the  film  of  water  between  the  lid  and  the 
cooling  vessel  evaporates  during  the  heating,  it  indicates 
that  the  heat  has  been  excessive.  The  addition  of  the 
calcium  carbonate  is  said  to  render  the  volatilisation  of  the 
mercury   more   uniform. — F.  R. 

Vanadium;     Preparation    of    metallic .     W.    Prandtl 

and  B.  Bleyer.     Bcr.,  1910,  43,  2602—2603.     (See  this 
J..  1909,  1202).  • 

Vanadium  pentoxide  can  be  reduced  by  the  thermite 
reaction  by  mixtures  either  of  aluminium  and  calcium,  or 
aluminium  and  fluorspar  in  magnesia  crucibles,  and  also  by 
aluminium  alone  on  a  fluorspar  hearth.  Whichever 
method  is  used  however,  the  resulting  vanadium  reguluB 
never  contains  more  than  about  95  per  cent,  of  vanadium. 
The  deficit,  therefore,  does  not  consist  of  impurities  intro- 
duced by  the  calcium,  as  the  authors  first  thought,  but 
must  be  practically  all  oxygen,  as  only  traces  of  aluminium, 
silicon  and  iron  could  be  detected.  Probably  a  lower 
oxide  of  vanadium  and  metallic  vanadium  unite  to  form 
an  alloy  which  withstands  further  reduction. — T.  St. 

Radium:    Preparation  of  metallic .     E.   Eblcr.     Bcr., 

1910.   43.   2613—2618.     (See  also  Cmie  and  Debierne, 
this  J.,  1910,  1111). 

Radium-barium  bromide,  containing  9  per  cent,  of  radium 
bromide  was  dissolved  in  water  and  the  carbonates  pre- 
cipitated by  means  of  ammonium  carbonate.  The 
precipitate  was  filtered,  washed,  and  whilst  still  damp, 
dissolved  in  the  smallest  sufficient  quantity  of  an  aqueous 
solution  of  puro  azoimide.  The  solution  was  evaporated 
in  a  vacuum  over  sulphuric  acid  and  caustic  potash. 
There  was  thus  obtained  0-6  mgrm.  of  a  white  crystalline 
substance  which  remained  constant  in  weight  and  radio- 
activity when  kept  for  8  days  in  a  vacuum  over  sulphuric 
acid.  The  substance  was  transferred  as  completely  as 
possible  into  a  narrow  glass  capillary  tube,  and  again  dried 
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in  a  vni  iniiii  over  Buiphuric  a.  id  and  oaustic  potaah.     The 

tube  u.is  i  hen  en  la    -1  in    i   »  ubo,  '  ho  « hole 

(ill     |i     i  1 1!\    constructed  ind 

ven  gradually  heated  to  180      250    I  .      Both  bei tnd 

during  the  heating,  the  widci   tube  wa  led  with  a 

mercury  pump.     After  this  temperature  had   been   i 
tained  for  se\  eral  houi  >,  a     listei  mil  roi  wu 

formed.     The   mirroi    was   melted   by   meana  .■(  a  small 
pointed    flame,    and    the    radio-activity     mi  i  u    d      The 
ii  -tli   of    the    saturation   current    showed    that    about 
T.'l  p  ■  the  radium  (and  barium)  bad  thus  been 

converted  to  the  metallic  state.     The  capillar}   tube  was 
then  cautiously   broken  in  an  agate  mi  rtai  •  ted 

tiisi   wiili  water  and  then  with  dilute  hydrochlorii    acid. 
The  extract    was  cautiously    ovaporated  and   the   radio- 
activity   of   the   chlorides   measured,   the    valui    obtained 
being  about  of  the  same  order  as  that    >i  il 
to  obtain  the  mirror  in  the  above  manner,  ii  is  absolutely 

ii..  .mv;    i  i  obtain  the  azoimid npound    quite  free 

from  moisture,  and  in  heating,  to  raise  the  temperature 
wry  Blowly.  In  a  preliminary  experiment  the  author 
proved  that  the  barium  Bait  of  azoimide  is  unaffected  bj 
tin'  radiations  of  radium.  The  results  show  that  radium 
sails  can  be  reduced  to  metallic  radium  without  an} 
of  radioactive  pro|X'i'ties.  and  that  metallic  radium  baa 
properties  analogous  to  those  of  metallic  barium:  hence 
the  possibility  that  radium  is  not  a  true  element  app 
excluded.     T.  St. 

Mineral  production  of  British  India  in    1909.     Board  of 
i  rade  J.,   Nov.  3,   1910.     [T.R.] 

Thk  following  particulars  relative  to  the  mineral  output 
ol  British  India  are  taken  from  a  report  oi  thi  Geological 

Survey  of    India  : — 

The  total  value  of  minerals  for  which  returns  of  pro- 
duction  are  available  was  returned  as  £7,499,228  in  I 

impared  with  £7,861,935  in   1908,  a  decre    i 
per  cent.     This  tall  in  value  does  not  denote  anj    serious 
diminution   in   the  activity    displayed   in   exploiting 
mineral  resources  of  the  country.      The  over-speculation 
of  the  previous  years  caused  in   1908  an  abnormal   pi  i 
duction  of  coal,   the   mineral   mainly  responsible  for  the 
is  huge  stocks  to  be  disposed  oi 
in  the  following  year,   when,  as  a    natural    result,  the 
average  price  per  ton  fell  from  :i  rs.  15  annas  (5s.  3d.)  to 

:t    rs.    8   annas    |  K    Sil.l. 

The  quantities  and  value  of  minerals  raised  in  1909,  as 
compared  with   1908,  were  as  follows: — 


I   to  prohibit  ■ :     ■    port   lion  of  raw  platinum 

tion  of  the    Ru    laj     output    ol    platinum 

retim  da  '!ii  Hamburg 

lie    Atllliclle         I  II    thl  I"1  H"ll 

onl\  about  -  per  -  mi.. I  in  Ruaiia.     An 

■   a  monopoly    of  the  I 
oeeded  within  quite  i- 
horn    IT. nun  roubles  to   11,000  roubli 

that    'Ins   i .  mi  mi g   an. I    rapid    advance   will 

ere  i  he.  I.  il  exportation  I"  prohibited  and  the 
refining  opera  iona  be  carried  out  under  State  control. 


Mil  \\      I:     I  ii.  i  >  ,i       i  olonial 

Office  i:.  porl  No.  71  (price  3Jd.).    |  I 

Tin    initial  Btage  of  the  work  ..f  the  Mini  ■   of 

Ceylon  may  now  bo  regarded  as  largi        ompleted.     I'  ii 
clear  that  the  island  ... mains,  in 

a  number  of  mineral*  of  commercial  importance,  ..f  which 
only  graphite,  mica,  and  thorianite  are  at  present  worl 
The  minuig  of  graphite  is  on  a  large  si  ale  and  in  tome  i 
is  under   European  Biipervi  ion      Tl  is  an  Im- 

portant article  of  export.     Me  a  is  mined  to  a  small  ext 
By  primitive  methods,  and  there  is  room  for  furthei  i  i 
prise  in  this  material  now  that  it  is  known  that  mm  ii  ol 
the  Ceylon  mica  is  of  value  for  BpeciaJ  purposes. 

Thorianite  is  a  new  mineral  discovered  as  a  result  of  tin 
operations  ol  the  Survey,  and  so  la?  uot  known  elsewhere 
t  ban  in  I  lej  Ion.     t  omparatii  .T.  ; 

profitably  exported  in  recent   yeara  and   utilized  in  this 
country  as  a   lource  of  the  thoria  used  in  thi  el  nr. 

ol  i  he  in.  a .  intle,     Mm  h  remains  to  be  done 

in      I.  .1   ...in       ii. iw     localities    in    which    this    mineral    is 

rinfL 
it  from  the  rivei  beds  and  alluvia  in  which  it  is  known  t.. 
occur. 

Inut   unit  steel  fr'.in  on./,    iron   ore* ;    Direct   prooTt 
of  — — .     W.  s.  Simpson  and  II.  Oviatt,  London.     Eng. 
Pat  .  9163,  April  IT.  1909;    10,790,  Mas  6,  1909;   and 
_•.  Nov.   1.   1908 

I'im  ,  I   iron  oxide  ..re  is  mixed   with  Bodium  or 

i  i.l.  ,  and  if  necessary,  Buffi  i  and  lime 

to  form  a  readil}  fusil  and  heated  out  of  contact 


Quantity. 


1908. 


Value. 


IMS. 


Quantity. 


Coal      tons. 

Gold     ozs. 

Petroleum   calls. 

Suit  tons. 

Manganese  ore   

Saltpetre  tr)    cwts. 

Mica     i, 

Jadestone  l/>      

Kuliv.  sapphire,  ami  spinel    

Oraphite      tons. 

Tin  ore    ewte. 

Iron  o»r  tons. 

Onromite 

Magnesite    

Diamonds    

Amber     


Total  value 


12.769,835 
567,630 
176,641 
1,888 

386.199 
53,643 

'..-I  i 

'  2,878 
1,908 

4,745 
7,684 


£ 
3,356,209 
2,177,8*7 

702,009 

522,1  I 

292  758 
518  (I)) 

74.102 

(7,954 

11,016 

15,149  (d) 

109  («) 
940 
364 


1I.S70.064 
574,816 
J087 
1,1  ■ 

4,088 

83,456 


Value. 


£ 

s65 
I  s66 

910.172 

29.'. 

1 99  (e) 

16.563  (il 
196  («l 


7,881,986 


7,499,228 


(ai  Prices  without  dutv.     (51  Values  of  exports  only.      •     BxparU       fl    RstJmated    values    tor    provinces   other   than    Bengal. 
"'  r^^^^Z^^^l^:  vSoToi  the  output  from  Mysore,  which  amounted  to  4.925  tons. 


1910. 


Russian    platinum.     them,    and    Drug.,    Nov.    12, 

[T.R.] 

A  Bill  has  just  been  introduced  into  the  Russian  Cabinet 
Council  bv  the  Minister  for  Commerce  and  Industry,  which 


with  air.     In   treating  titaniferous   iron  ores  from   2 — 6 
per  cent,   or   more   .i    manganese   dioxide  is  added.     If 
etc.  I  is  desired,  Buffii  ient   •  arbori-ine.  material  and  man. 
dioxide  are  als..  add.  .1.  —  F.  R. 
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[Bessemer]   Connrttr;    Method  of   work   in  the .     0. 

Thirl.     Fr.   Pat.   116,042,  April  20.  1910. 

In  order  to  prei  >me  extent,  the  loss  of  a  certain 

amouni   of  iron  which  becomes  oxidised  and  enters  the 
slag,  the  i  barge  in  the  converter  is  not  treated  in  i  air 
rate   quantities,   the  treatment    b 
terminated    by   giving   the    blast    to   the   whole   ohai 
Taking,  [or  example,  a  charge  of  15  tons  of  cast  iron,  12 
poured  into  the  i  om  -  i     i   and  subjet  ted  to  a 
preliminary    blowing   lasting   7    minutes  and   to   a 
blowing  which  l   min.   IS  slag  was 

then  found  to  contain  111!   pei   i    ot.  of  iron.     Ife 
mainder  of  the  charge  I >•  ■  i 1 1 ■_'  added,  the  I  again 

passed  tor  2  min*.  .">  set  s.,  when  finally  the  Blag  was  found 
to  contain  only  8-16  ;  I  i       itaj  time  ot 

blowing  is  less  than  that  required  when  the  charge  is 
blown   at    one   operation    and  -    may    be 

employed,  irtion  of  the  slag,  which  is  unusually 

rich  in  phosphorii  a  id,  ma]  be  removed  before  adding 
the  Becond  portion  of  the  metal  It  is  not  essential  that 
this  second  portion  be  of  the  same  composition  as  the 
first  ;  on  the  contrary  it  may  be  composed  of  a  cast  iron 
poor  in  phosphorus,  and  it  may  be  accompanied,  advan 
n-l\ .  by  a  certain  proportion  of  iron  ore.  the  amount 
of   the   hi  of   course  on  the  conditions   of 

working,  but  being  in  an]  case  greater  than  that  which 
has  previ ly  been  added  in  practice. — C.  A.  \V. 

Armour     plates;     Decarburisation     of carburited     in 

A.  F.  Miti  hell  and  W.  H.  Jones. 
IV.  Bat  415,337,  April  28.  1910. 

Tin:  plates,  preferably  containing  not  more  than  0-fi  per 
cent,  of  carbon,  arc  carburised  to  a  depth  of  I,1,  inch,  so 
that  the  carbon  content  at  the  surface  is  increased  to 
about  1-5  pei  cent.  They  are  then  arranged  with  (he 
suri'a  rburised   in  contact    with  a   layer  of 

powdered  silicon  or  finely-ground  iron  ore  and  leafed  to 
a  ten  oi  about   1025'  C.     In  this  way  the  carbon 

content  is  reduced  to  about  0T  per  cent,  at  the  surfae  e, 
which  Kennies  very  soft.  In  order  therefore  to  obtain 
an  average  hardness  at  thai  point,  the  plate  may  then  be 
covered  with  some  carboniferous  material  and  heated  '" 
•975°  C,  the  final  result,  after  quenching,  being  a  plate 
possessing  a  surface  of  average  hardness  (0-45  --o-.su  p  i 
cent,  of  carbon),  a  softer  stratum  below  and  a  point  of 
maximum  hardn  0-9  >  1-1  pei  cent,  of  carbon)  lying 
about  J  of  an  inch  beneath  the  surface.  In  consequence 
of  tie  finer  i  rystallisation  obtained  near  the  surface  by 
this  m  thod,  it  i-  claimed  that  the  plate  is  less  liable  to 
during  tie-  manufacture,  i's  working  in  the 
maehin  -  can  be  effected  more  rapidly,  whilst,  ultimately, 
it  ofl  hi  attat  k  of  a  projectile. 

— C.  A.  W. 

Armour  plates;    Mm  of for  ships  a  ml  other 

uses,     tritlumi    •  A.     Lucertini.     Fr.     Pat. 

115,389,  April  29,   1910. 

Thk  ateel  of  which  the  plate  is  to  be-  manufactured  should 
preferably  have  the  following  composition  :  carbon.  0-88; 
silicon,  0-150 ;   sulphur,  not  mon   than  0-03;   phosphorus, 

not  r than  0-03  ;    manganese,  0-26 ;   chromium,  3*40  ; 

nickel.  3-80  per  cent.;  but  these  proportions  may  be 
slightly  varied,  so  long  as  the  sulphur,  phosphorus  and 
man  ire  kept  low.     The  ingot,  immediate]] 

after  removal  from  the  mould,  is  slowly  cooled  to  a  rem 
perature  of  about  (50  <  .  care  being  taken  to  obtain  a 
perfectly  uniform  temperature  throughout  the  mass. 
rhe  temperature  oi  the  ingot  i-  then  raised  to  about 
750° C,  diminished  slowly  to  a  dull  reel  heat  and  again 
rai-ed  to  020  ('..  where  it  is  maintained  for  several  bout 
Tie-    ingot,    having  usly    received    a   further 

heating  to  a  dull  red  heat,  i-  then  removed  to  the  annealing 
funi  being  taken  to  avoid  any  sudden  varia  ii  n 

of  o  I'hc-  rolliiiL'  is  i  oinineneeel  at  a  temp'  ra 

tun-  of  about  1150°  (.'.  and  is  effected  in  several  period-. 
with  small  increases  of  pressure  at  each  operation;  the 
plat-  den  back  to  the  furnace,  cooled  slowly  to 

about  400°  C.  and  again  heated  to  a  temperature  of  590° — 


610'  i '.  The  metal  is  now  submitted  to  a  series  of  anneal- 
ings at  hiu'h  and  low  temperatures,  and  quenehings,  in 
order  to  effect  the  transformation  from  a  granular  to  a 
fibrous  structure.  The  annealing  at  high  temperature  is 
effected  between  Too  and  !i!!U  ('..  and  that  ai  low  tern- 
p  i  o  me  between  590  a  ml  li.ili  ('.,  according  to  the 
results  obtained  on  sampl  s  previously  taken  from  the 
plates,  tie-  metal  in  each  case  being  cooled  to  redness  and 
then  quenched  at  a  low  temperature.  The  operation  being 
compl  ted,  as  determined  by  nip:  ure  tests  made  on  a  set  i 
of  samples,  the  plate  is  brought  approximately  to  :  he  sli 
desired,  planed  and  polished  to  Ihe  exact  thicknes 
quired  and.  after  being  healed  to  (300  C,  curved  in  the 
press.  Finally  the  two  faces  are  heated  and  separately 
quen  bed.  the  upp  t  fai  e  at  about  8(5 1  and  the  lower  one 
at  600  C.  or  even  less.  For  the  purpose  of  heating  in  this 
case,  the  plate  may  In-  supported  in  the  furnace  upon  a 
metallic  bed  of  si  rap  iron  or  rods  varying  in  shape  ace  circling 
to  the  curvature  of  the  metal— C,  A.  W. 

Cementation  of  objects  of  iron,  steel  or  steel  alloys.     Soc. 
Anon.     Italians   (do   Ansaldo   Armstrong   &    Co.      Fr. 

Pat.  415,985,  Mav  14.  1910.     Under  Int.  Conv.,  April  13, 
1910. 

The  objects  to  be  carburised  are  placed  in  a  receptacle  of 
steel  or  some  refractory  material  and  surrounded  with 
layers  of  granular  wood  charcoal.  The  chamber  is  pro- 
vided with  inlet  and  outlet  pipes,  and  having  been  entirely 
filled  with  charcoal  and  dosed,  a  slow  stream  of  carbon 
dioxide  is  circulated  through  the  mass,  the  speed  of  the 
current  being  varied  according  to  the  depth  of  cementation 
it  is  desired  to  obtain.  The  receptacle  is  then  heated  in 
a  furnace  to  a  bright  redness  (900°  to  1100°  C.)  and  main- 
tained at  a  constant  temperature  for  a  fixed  length  of 
time  (say  two  hours),  easily  determinable  by  previous 
experiment,  when,  finally,  the  current  of  ga  i  opped 
and  the  charcoal  removed  through  a  small  opening  at  the 
bottom.  The  objects  can  then  be  *aken  out  and  quem  b  ' 
in  the  ordinary  manner;  but  if  it  be  desired  to  produce 
a  deeper  zone  of  cementation  without  obtaining  at  the 
same  time  too  high  a  carbon  content,  the  heating  may 
be  continued  with  only  a  small  amount  of  charcoal, 
insufficient  to  cover  the  objects,  in  the  retort.  The  same 
result  can  be  obtained  in  the  first  case  by  mixing  with  the 
carbon  dioxide  a  definite  volume  ,>f  air.  in  a  proportion 
which  is  made  the  greater  the  lower  the  carbon  content 
it  is  desired  to  obtain.  Conversely,  if  a  very  high  carbon 
content  (up  to  1-5  per  cent.)  be  desired,  it  is  only  necessary 
to  introduce  into  the  receptacle,  during  the  operation. 
larger  or  smaller  quantities  of  some  liquid  or  gaseous 
hydrocarbon,  such  as  benzol,   petrol  or  acetylene, 

— C.  A.  \V. 

Iron   or  steel  to  prevent  rusting;    Process  for  the  treatment 

of  .      W.    K.    Bullock    and    .1.     Calcott.    Coventry. 

Eng.  Pat.  16,300,  July  13,  1909. 

Till-:  article  to  be  treated  is  immersed  in  a  boiling  mixture 
of  water,  phosphoric  acid,  and  iron  filings,  and  an  electric 
current  passed  through  the  mixture,  the  article  being 
treated  acting  as  the  cathode. — F.  R. 

Iron  or  steel  ;    Treatment  of  to  prevent  oxidation 

rusting  (hereof.     The  "  Ooslett  "   Anti-Must   Syndioate, 
Ltd.,    Birmingham,    and    T.    W.    Cotlett,    Northfield, 

\V.  re.  -I,  r.     Eng.  Pat.  22,743,  Oct.  It,  1909. 

Aboct  equal  volumes  of  water  and  stnaig  orthophosphorie 
acid  arc  heated  with  sufficient  finely  divided  iron  to  form  a 
ee  mparativcly  clear  solution  containing  a  large  proportion 
of  iron  and  only  a  small  proportion  of  free  phosphoric 
acid.  Articles  to  be'  treated  are  subjected  tr>  the  action 
of  this  solution  after  the  requisite  dilution,  and  the 
strength  ef  the  bath  is  maintained  by  the  addition,  from 
time  to  time,  of  a  portion  of  the  concentrated  solution. 

—  F.  Ik 

Oris  ;    Separation  of  metalliferous  materials  from  their  

or   other   matter  carrying    same.     J.  ]j.  Wolf,  London. 
Eng.  Pat.  15,469,  July  2.  1909. 

Is  Eng.  Pat.  17,407  of  1904  (this  J.,  1905,  1309)  it  was 
proposed  to  separate  metallic   values  from  a  mixture  of 
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finely  divided   metal  And  ganguc   l>\    feeding  the  we)  ore 

pulp  on   to  .t   travelling   1*1'   coated   with     i 

tacky  material  and  inohned  m  the  direction  oJ  il  travel, 
the  gaqgue  and  wa  te  being  washed  awaj  bj  ■  tream 
■  i  water.  It  is  now  proposed  to  em plo\  a  l "-It  inclined  in  a 
direction  transverse  to  the  travel.  This  bell  is  stretched 
between    two   rollers   which  are   slightly   inclined    to  the 

horizontal  and   fixed  at   each  ond  o(    i   rigid   Irai 

iho  frame  itself  being  supported  upon  small  metal  | 
resting  in  cup  bearings  upon  a  second  frame,  bo  that,  by 
means  of  a  shaft  and  eccentric  at  the  Bide,  a  lateral  re- 
ciprocating motion  can  be  given  to  tin-  whole  devioe. 
Mi'hus  f,  .1  gi\  iug  a  slight  vertical  motion  are  also  pro^  kled 
Beneath  the  machine,  the  bell  is  passed  between  two 
roller*,  one  of  which  serves  to  drive  it  and  the  other  to 
i  its  surface  with  the  visions  oil  or  tack}  mat  rial. 
The  ore  pulp  is  washed  by  a  Bteam  of  water  on  t..  the  holt 
at  tho  highest  side,  so  that,  as  the  ma1  rally 

a»- voss  the  sin fa<c.  tin-  metalliferous  bodies  will  be  separated, 
the  ganguc  ami  wash  water  pouring  off  from  the  opposite 
aide  at  the  bottom  as  the  belt  tTavela  along.  The  operation 
is  assisted  by  the  laterally  reciprocating  motion  emphasised 
in  the  opposite  direction  to  the  downward  flow  It  may  be 
advantageous  to  divide  the  belt  into  two  unequal  portions 
by  means  of  a  longitudinal  ridge  ami  to  cover  with  oil 
only  that  portion  farthest  from  the  ore-feeding  attachtnei 
a  psi'tiul  separation  of  metal  is  then  made  on  the  uncoated 
surface,  the  gangue  ami  water  passing  over  the  ridge. 
The  amount  of  lateral  inclination  to  be  given  to  the  l>elt 
must  be  determined  for  each  class  of  ore,  the  machine 
being  adjusted  as  required.     ('.  A.  \V. 

Metalliferous  slime*  Apparatus  for  tin  treatment  of  — . 
.1.  M.  Holman,  .1.  I,.  Holman  and  J.  Coad,  Camborne, 
Cornwall.     Eng.  fat.  16,936,  July  20,  1909 

Thk  apparatus  consists  of  a  Hied  convex  table  having  a 
well  at  the  ventre,  into  which  the  slimes  are  delivered  ami 
from  which  they  overflow  on  to  the  surface  of  the  table. 
A  rotating  reservojr  is  provided,  about  the  central  well. 
divided  concentrically  into  two  parts,  into  which  the 
slime  and  clean  water  are  respectively  divided  \ 
radially  arranged  perforated  launder,  in  connection  with 
the  water  supply,  is  provided  for  washing  off  the  "  con- 
centrates "  when  required.  — r\  R. 

Magnesium  and  magnesium  alloys;    Purification  oj    . 

G.  \V.  Johnson,  London.     FromChem-  Fabr.  Griesheixu- 
Klektron.     Frankfort,     Germany.     Eng.     Pat.     23,439, 

Hit.    13,    l!IO!>. 

Tiik    magnesium    or  magnesium  alio,    is  fused   with  an 
alkali   chloride    which    has   a    melting  |x>int  considerably 
higher  than   that   of  the   metal   to   be  purified.      For  this 
purpose,  sodium  chloride  oi    potassium  chloride  ma; 
employed,  or  any  such  mixture  of  the  two  as  will  conform 
jrith  the  requirements.     The  mass  having  been  intimately 
mixed  by  stirring,  it  is  allowed  to  cool  until  the  shl  iride 
has  solidified  to  a  crust  at  the  top  enclosing  all  theimpu 
of  the  metal.     The  metal  is  then  poured  into  a  <  I 
heated    slowly    to   about   700°  C.    and    maintained    at    this 
temperature,  while  a  slow-  current  of  hydrogen  is  pissed 
over   the   surface   or,   alternatively,   while   a    vacuum    is 
maintained    in    the    vessel.      In    this    way.    any    remi 
traces  of  chloride  rise  to  the  surface  and  can  be  removed, 
a  proceeding  which  is  absolutely  necessary,  since  any  such 
would  ultimately  cause  corrosion  of  tie-  metal. 

— C.  A.  W 

Magnesium  ami  magnesium  alloys:    Purification  of    . 

G.  W.  Johnson,  London.     FromChem.  Fabr.  Griesheim- 
Kb  ktron.  Frankfort-on-the-Maine, Germany.     Eng   Pat 
23,440,  Oct.  13,  1909. 
M  inbini  or  magnesium  alloys  are  purified  from  con- 
tamination with  chlorides  by  passing  hydrogen  or  other 
gas,   inert    to    magnesium,    through    the    molten    until    or 
alloy  at  a  temperature  at  which  the  chloride  volatili 
The  gas  used  may   he   purified   by   previously   passing  it 
through  molten  magnesium  or  over  incandescent  magnesium 
chips.— F.  R. 


Cast  <"  o,  magru  tium  'ill'"/    .    Mawufactart 

"t  d  ..n.  London,     from  Chen 

rabi        i  on  -In  im  Elektr  in,       Frankfort-on 

...in       Eng   Pat   23.441,  Oct.  IS,  1909. 

D  hstings  oi   magiH  sunn  oi    magneaium  alloyi  are 

produood    by   maintaining   tie    molten    metal,   for  a   few 

iniii ut.-.  it  a  temperature  a  few  degrees  abovi   its  melting 

point,  whereby  tin'  oooludod  hj  abli    to  escape 

It  ii-  lired,  the  metal  may  he  poured  int..  moulds  and  then 

maintained,    for    tho    accessary     time,    at    tho    i.-ipiired 

teni|»  latlln  I       l: 

1/  '  \l    •■>  <h.                                  i '.,    '.,   , ■'    .;  The 

British   Thomson-Houston    Co.,    Ltd.,    London.  From 

General    Eleotric   ('•■..   Behei                Htm    York.  Kng. 
Pat    3981,  Feb    17.  1910 

I--  rdei  to  reduce  tie  diami  tci  ol  thi  i  ad  "t  •  i  »l  oi  wire 
of  tungsten,  molybdenum  or  lik.  metal,  for  the  purpose 
of  wire  drawing,  the  end  is  dipped  in  a  hath  of  a  i  . 
oxidising  >ilt.  mob  as  sodium  nitrite  or  nitrate,  with  if 
necessary,  the  addition  of  a  diluent .  such  as  sodium  chloride 
or  hydroxide,  to  prevent  too  nil'  irons  an  .  tion      f   R. 

tticm  "i  materials  \*tiv\*\. 
V.  C  R.  Mni-s.  London,  from  Bsjdiachi  M'TPhmm 
f.ii'tik  uinl  Eisengiesserei,  Durlaoh  i  Baden,  Germany. 
Eug.  Pat.  8713,  April  II.  1910. 

M  vTKBi  ti.  containing  a  pulverisahli  and  a  non  pulverisaole 

eniip  iin-iit.  suol  las  containing  tnetalu    parti 

is  toil  into  a  hall  mill.  The  pulveruable  component  is 
crushed  and  discharged  through  a  screen  \  tin-  non- 
pulverisalile  material  passes  to  the  end  of  the  mill  where  i 
helical  blade  oarriee  it  into  a  casing  leading  to  a  centrally 
situ, it.. i  discharge;  the  lattei  ma]  be  provided  with  a 
conveying  worm  to  .o-i^t  the  discharge.    -F.  R. 

[Open-hearth]   furnace.     A.     Irthur,    Buffalo.    N.V.     l.s. 
Pat  967,876,  Aug.  :!:(.  1910. 

Tin:  patent  consists  essentially  in  pto\  iding  a  more  durable 

port  anh  for  open-hearth  and  other  furnaces.  The  arch 
between  the  air  ami  gas  ports  oonsisU  of  a  water-jacket 
having  a  refractory  lining  on  the  underside,  the  bricks 
ol  which  an-  provided  with  a  series  of  longitudinal  ventilat- 
ing conduits  in  contact  with  tin-  water-jacket,  stopping 
short  oi  the  front  and  nar  ends  ol  tin-  arch.  A  trans 
r  conduit  lonni-.ts  she  loqgitudiua]  conduits  with  the 
outside  of  the  furnace      I     B 

.!/.».;/  talis  ami  metals  .    Method  "t  producing  —  -.     J.  W. 

Bookman,   Niagara   Kails.  Ontario,  Canada,     (".is.  Pat. 

973,336,  net-  lx.  1910 
The  metal  is  obtained  from  a  compound,  such  as  the 
i  m  pun- oxide,  by  heating  the  oxideof  the  metal  with  calcium 
oxide  in  an  electric  furnace,  so  as  to  produce  a  calcium 
sdt  of  the  metal.  The  salt  is  maintained  in  a  state  of 
fusion  in  the  furnace,  additional  ovule  uf  the  metal  being 
supplied,  and  th.-  fused  sail  electrolysed      1'..  N 

Vanadium        Extract  td   in   chromium 

ores.     Jaboulayel  Cie.     Fr.  I'at.  415,008,  \i.r  I  I.  1910. 

Tin.  solution  ot  all,.-  vanadate  obtained  in 

the    manufacture   of    ohromate-   and    bichromates   from 

chromium    ores,    or    the    mother    liquor    obtained    after 

(Utilisation,  is  rendered  smmoniacaJ  and  mixed  with 

th.  lent  quantity  of  some  manganese  salt,  such  as  the 

n  sulphate.     The  manganese  vanadate  which  is 

precipitated  may  then  1»-  oonverted  into  vanadic  acid  or 

utilised  directly  in  tin-  eleotric  furnace  for  the  preparation 

of  vanadium  alloys,  'In-  n  being  easily  volati 

at  the  high  temperatures  involved      I     A   W. 

Aluminium  ami  its  tif/ryi  \kt  - 

■  ■is.   Uixund  i.eni-t.  Telephon-und-Telegraphen-Worke. 
Fr.  Pate.  416,123,  April  22,  1910.     (Under  Int.  Conv.. 

.Ian.  6  and    14.  and   March   1.    1910    ..mi  415,228,  April 
1910 (Under  Int.  Conv.,  Mar.h  24.  1910 
I     After  cleaning,  the  metal  is  put  into  a  heated  bath, 
feebly    alkaline    in    reaction,    .    'iitamin  •;    borax,    sodium 
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phosphate,  soluble  glass,  etc.,  and  afterwards  coated  in  the 
usual  manner.  In  order  to  further  weaken  the  alkaline 
action,  agents  hindering  the  action,  such  as  alcohols, 
gelatin,  etc..  are  added.  In  lieu  of  the  alkaline  bath. 
one  may  be  used  composed  of  dilute  acids  of  the  halogen 
group,  "with  the  addition  of  polyhydrio  alcohols,  such 
as  glycerin,  gelatin,  or  acids  containing  hydroaryL  (2) 
The  metal  is.  introduced  for  a  shoit  time,  after  cleaning, 
into  a  heated  aqueous  solution  of  chlorides  or  nitrates 
of  polyvalent  metals,  such  as  chloride  of  iron,  and  after 
wards"coated  as  usual  :  or  the  bath  may  contain  bromides, 
sulphates  or  alums  of  polyvalent  metals,  or  chlorides  of 
polyvalent  metals,  such  as  iron,  mixed  with  ammonium 
chloride. — B.  N. 


Titaniferous  iron  ores  ;   Method  of  fusion  of producing 

two  artificial  ores,  one  rich,  the  other  poor  in  titanic  arid. 
J.  J.  Loke.  Fr.  Pat.  415.202,  March  7.  1910.  Under 
Int.  Conv.,  Feb.  23,  1910. 
The  ore,  previously  purified  by  magnetic  separation  s..  as 
to  contain  up  to  80  per  cent,  of  iron  oxides.  16  per  cent 
of  titanic  acid  and  only  5  per  cent,  of  gangtie.  is  heated  to 
a  temperature  of  MOO"  C.  without  the  addition  of  carbon 
or  other  reducing  flux.  By  this  means,  the  greater 
part  of  the  iron  oxide  is  fused  and  sinks  to  the  bottom 
of  the  crucible,  whilst  the  titanic  acid  is  eliminated  arid 
rises  to  the  surface  with  most  of  the  gangue.  the  operation 
being  facilitated  by  stirring.  The  lower  layer,  consist  ins 
of  iron  oxide  mixed  with  a  small  amount  of  titanic  acid 
and  gangue,  can  then  be  cast  into  moulds  in  order  to 
form  a  hard  and  resistant  material  which  it  is  proposed  to 
call  "  rutiloke."  As  a  secondary  product,  a  mass  consist- 
ing mainly  of  titanic  acid,  mixed  with  oxides  of  iron  and 
gangue,   is  obtained. — C.  A.  W. 

Furnace;   Automatic  roasting .     Erzrbst  Ges.  rn.  b.  H. 

Fr.  Pat.  415,672,  May  6,  1910. 
Is  roasting  furnaces  possessing  several  superposed  floors 
on  which  the  ore  is  agitated  by  rotating  arms  provided  with 
teeth,  it  is  proposed  to  give  the  teeth  on  opposite  halves 
of  a  stirring  arm  different  angles  of  attack.  The  teeth 
on  one  half,  as  in  the  usual  manner,  are  set  at  an  angle 
opposed  to  those  on  the  other,  so  that  the  slow  advance- 
ment of  the  ore  in  a  radial  direction  is  determined  by  the 
difference  of  the  projections  of  the  angles  of  attack,  a 
difference  which  can  be  made  as  small  as  desired.  In  this 
way.  the  arms  can  be  revolved  at  a  greater  speed,  so  that 
the  ore  is  stirred  more  energetically  whilst  at  the  same 
time  it  is  advanced  more  slowly  through  the  furnace. 
A  smaller  furnace  or  a  greater  quantity  of  ore  can  then  be 
employed. — C.  A.  \V. 


Copper  or  copper  alloys  ;    Method  and  apparatus  for  the 

treatmt  nt  of  scraps  of .     L.  Jourdan  and  A.  Gaillard, 

Fr.  Pat.  415.760.  May  6,  1910. 
The  operation  is  effected  electrolytically,  the  electrolyte 
being  composed  of  a  solution  of  a  copper  salt  which  is 
mixed,  when  scraps  of  an  alloy  are  employed,  with  a  salt  of 
the  metal  associated  with  copper,  such  as  zinc.  Tin 
scraps  arc  mad.  into  packets,  which  are  placed  in  perforated 
receptacles  of  earthenware,  porcelain  or  some  other 
unattackable  material.  These  packets,  which  form  the 
anodes  in  the  electrolysis,  are  so  arranged  as  to  emerge 
slightly  from  the  electrolyte,  tin-  necessary  connection  with 
the  dynamo  being  obtained  through  conducting  plates 
pressed  down  on  to  the  emergent  surfaces  by  means  of 
weights.  The  cathodes  are  formed  by  copper  or  lead 
gratings  surrounding  the  earthenware  vessels  and  pre- 
senting a  surface  which  is  made  so  small  that  a  high  current 
density  is  obtained  during  the  operation.  The  metal  is 
deposited  in  a  pulverulent  form  upon  the  cathodes,  from 
which  it  immediately  becomes  detached  and  sinks  to  the 
bottom  of  the  vat.  A  number  of  electrodes  are  arranged 
in  parallel  within  each  vat,  the  vats  themselves  being  con- 
nected in  series  to  the  dynamo.  At  the  conclusion  of  the 
operation,  the  precipitated  copper  is  washed  through  a 
hole  at  the  bottom  into  a  receptacle,  the  electrolyte 
together  with  the  first  wash  water  is  poured  back  into  the 
bath,  whilst  the  metal,  after  cleansing,  is  separated  by 
chemical  means  from  any  accompanying  tin  and  employed 
in  the  preparation  of  copper  oxide.  When  the  electrolyte 
becomes  too  highly  concentrated  with  the  salt  of  the 
allied  metal,  its  copper  may  be  recovered  by  substituting 
anodes  of  carbon  or  lead  for  the  metallic  scraps  previously 
employed,  and  conducting  the  electrolysis  in  the  same 
manner  as  before. — C.  A.  W. 

Zinc  ;     Method   for   separating   the from  galvanised 

scraps  by  means  of  a  zinc  lye.     T.   Goldschmidt.     Fr. 
Pat.  415,856,  April  23,  1910. 

The  galvanised  scraps  are  cleaned  and  freed  from  solder, 
charged  into  perforated  drums  and  treated  in  iron  vessels 
with  a  boiling  solution  of  zinc  chloride.  The  zinc  chloride 
solution  is  preferably  slightly  basic,  being  made  to  contain 
25  parts  (instead  of  26  parts)  of  chlorine  for  each  24  parts 
of  zinc  ;  it  is  taken  in  such  a  quantity  that  its  basicity 
at  the  end  of  the  operation  mil  be  about  2  to  3  per  cent. 
When  no  further  hydrogen  is  evolved,  the  drum  containing 
the  scraps  is  removed  and  washed,  the  basicity  of  the 
residual  solution  being  reduced  to  its  original  value  by 
the  careful  addition  of  hydrochloric  acid  and  the 
solution  subsequently  employed  again.  Only  a  small 
amount  of  iron  is  dissolved  during  the  process,  and 
tin's  may  subsequently  be  precipitated  by  means  of 
calcium  chloride. — C.  A.  VV. 


Ores  ;    Extraction  of  lead  and  zinc  from  mixed  - .     E. 

Sanna.     Fr.   Pat.   415,639,   May  6,    1910. 

The  ore,  reduced  to  grains  of  1  to  1-5  mm.  diameter,  is 
treated  in  iron  vessels  for  two  hours  with  a  boiling  solution 
of  caustic  soda  which  dissolves  the  lead  and  the  zinc. 
Oxide  and  carbonate  ores  can  be  treated  directly,  but 
sulphide  ores  must  previously  be  mixed  with  a  certain 
amount  of  carbon,  and  possibly  limestone,  and  roasted 
at  a  moderate  temperature  in  a  reverboratory  furnace. 
The  solution  of  lead  and  zinc  having  been  decanted  through 
sand  filters,  it  is  pumped  into  an  iron  vessel  in  which  are 
suspended  zinc  plates  in  circuit  with  the  iron  of  the  recep- 
tacle. In  this  way,  the  lead  is  separated  in  a  spongy 
condition,  so  that  it  floats  on  the  surface  ;  it  is  collected. 
washed  and  fused.  The  residual  solution  is  passed  into 
a  funnel-shaped  zinc  vat  which  contains  in  its  interior  a 
concentric  funnel  of  iron  functioning  as  an  anode,  tin- 
cathode  being  formed  by  the  outer  vat.  A  difference  of 
potential  of  about  3  volts  being  maintained  so  as  to  obtain 
a  current  density  of  10  amperes  per  sq.  dm.  of  electrode, 
the  zinc  is  obtained  as  a  flocculent  precipitate  which  is 
finally  washed  and  compressed  in  steel  moulds  at  a  tem- 
perature of  100°  to  110°  C.  It  can  then  be  melted  without 
danger  of  spontaneous  combustion. — C.  A.  W. 


Ores  ;    Production  of  metals  by  the  reduction  of and 

product  obtained  by  the  application  of  this  method.  S.  E. 
Sieurin.  Fr.  Pat.  415,894,  May  12,  1910.  Under  Int. 
Conv.,  May  15,  1909. 

The  crushed  ore,  roasted  or  unroasted,  in  powder  or  in 
briquettes,  is  mixed  with  a  solid  reducing  agent  and 
charged  into  closed  receptacles.  If  desired,  the  material 
may  be  arranged  in  alternating  layers  with  the  reducing 
agent,  and,  if  the  latter  contain  sulphur,  a  calcium  com- 
pound such  as  limestone  may  be  introduced  in  layers 
between  the  two  or  mixed  intimately  with  the  reducing 
agent.  The  mixture  is  now  heated,  with  the  exclusion  of 
air,  for  some  days,  the  reduction  being  effected  without 
allowing  the.  metal  to  melt.  The  product  may  then  be 
separated  from  the  reducing  agent  by  mechanical  means, 
such  as  sifting  or  fanning,  or  by  the  electromagnetic 
method.  The  reducing  agent  may  be  composed  of  coal 
or  charcoal  and  may  be  rich  in  ash,  since  the  latter  will 
not  contaminate  the  metal. — C.  A.  W. 

Projectiles  and  other  articles  of  steel ;  Hardening  of  — — . 
P.  Girod,  Ugine,  France.  Eng.  Pat.  29,597,  Dec.  17, 
1909.     Under  Int.  Conv.,  Jan.  23,  1909. 

See  Fr.  Pat.  408,441  of  1909  ;  this  .).,  1910,  637.— T.  F.  B. 
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Iron  aixl  steel ;    Direct  production  of   -       li>„n 
Oft  •      W    H   Simpson  and  II    i  Iviatt.      I  i    Pat    u  i 
April   16,  1910.      I  ndcr  Int.  Cum.,  April  IT.   I 

ng.  Pat.  9163  "i  II in    eding       I    F.  15. 

Zinc  and  lead;    Separation   of  from  m  red 

ore*,   or   products.     C.     \     I.     W      Witter,    Ho 
Germany.     Eng.  Pat.  2B.410,  Noi     15,  1909 

Sm   h,    Pat.  408,612  of  1909  ;  this  J..  1910,  635.     T.  I'.  H. 

Pyropkoric  metal  alloys.  II  Beck,  Oberhau  on,  Germany. 
En  Pat.  2876,  Feb.  5,  1910.  Undei  Int.  Com  .  Feb  5, 
1909. 

Skk  Fr.  Pat.  411,057  of  1910 ;  this  J.,  1910,  1210      1    I'.  B. 

Hlnst •furnaa      slag  ;      Apparatus     t*>r     granulating . 

\\.  K.  Warren,  New  xork.     U.S.  Pat.  974,003,  0 

lulu. 

Eng.  Pat.  4692  of  1910  ;  this  J.,  1910,  1266.     T.  I     B. 


XI.— ELECTRO-CHEMISTRY. 

Lampblack  :  Eleetrophon  sis  oj  A.  Reychler.     Hull. 

Soc.  Chinv  Belg.,  L910,  24.  345     3   > 

Lampblack,  purified  by  treatment  with  sulphuric  acid 
and  potassium  bichromate,  and  thru  washed  with  hydro- 
chloric  aoid  and  water,  the  washing  1  >< ■  i n l.'  spread  over 
a  poriod  of  15  days,  furnished  a  product,  which  after 
n-mov.il  of  the  first  deposits,  remained  in  suspension  in 
water  for  more  than  a  month.  In  the  experiments  upon 
tin'  electrophoresis  of  such  lampblack  suspended  in  w« 
the  liquid  was  plaoed  into  a  spei  ial  I  tube  into  the  limbs 
of  which  were  introduced  the  elect  miles  of  a  battery. 
The  results  obtained  wen-  in  accordance  with  the  deduc- 
tions from  rerun's  observations  (J.  Chim.  Phys.,  2.  601  : 

3.  Mt).     In  an  alkaline  medium  iT,'.„.  T,,' 

particles  of  lampblack  took  a  direction  contrary  to  thai  of 
the  current,  collecting  around  the  anode,  whilst  being 
repelled  by  the  cathode.  Acidification  of  the  liquid  by 
the  addition  of  half  its  volume  of  T,'„,  or  ^ , ,', , ,-,  A'-hvdro- 
chloric  acid  caused  the  suspensions  to  be  very  unstable, 
and  the  liquids  to  become  clear  in  the  course  of  a  few 
minutes,  or  at  most,  two  days.  In  the  slightly  acidified 
liquids  the  tendency  was  still  for  the  carbon  to  be  deposited 
in  the  direction  of  the  anode,  whilst  the  addition  0 
larger  amount  of  acid  caused  complete  deposition  -if  the 
carbon,  and  thus  prevented  the  observation  of  cataphoi 
if  any  took  place.  With  reference  to  the  conclusions  of 
Sprint;  upon  the  detersive  action  of  soup,  which  were  based 
upon  the  results  of  experiments  with  lampblack  (this  J., 
1909,  430).  the  author  considers  that  they  are  not  supported 
by  sufficient  evidence.  For  they  require  that  the  lamp- 
black should  invariably  be  deposited  in  the  direction  of 
the  cathode,  whereas  "the  experiments  described  In 
author  show  that  that  condition  is  certainly  not  fulfilled. 

V  \l 

The  system,  Oil— Water.   (1).  Groschuff.    (2    Vosma 

IIa 

Electrolytic    separation   of    nickel   and   cobalt.     Bruylants, 
See  XXIII. 


Patents. 


-/<■  o/  alkal 
Nya    v  k ■  1 1 1 1 < 1 1 . < i . . i     Vktiel  lungner.     Kr 

Pal    118,41 1.  \pnl  30,  1910.     I  -•  .  ktaj  13, 

i 

pn  pared  b\  mixing  ■>  solution  of  a  salt 

Of   nickel  Or  cobalt,    with   I    solution  of  I   -alt    oi   another 

i bun  t In  |.  ■  mpound 

adding 
mnd,  luoh  as  c  instil    tod  i,  whii  b  pn 
oxides  ot  hydroxides  of  thi    metals.      M 
vai  id  by  treating  a  solution  im  1 1 1 

and  cadmium  with  a  solution  containin)  oda  and 

im  i  hloride      B    N 


Secondary  batteries  :    Electrod 

A.  J.  Adams,  London.      En; 


of .      II.    i. aide    and 

Pat.  9066,  April  16,  1909. 

I'iii-si   electrodes  for  secondary  batteries  oi  the  Faure  or 

pasted    type   are   first    "grown"    to   their   full   e\t 
peroxidation,   then  reduced  to  spongy  lead   by  • 
chemical  action,  and  finally  rolled  into  the  form  of  a  double 
or   multiple   roll   or   spiral   ready   for   insertion   into   the 
containing  vessels. — W.  C.  H. 


ng    liquidt  for  A.    K. 

Coleman,  London,  and  J.  I  .  Met  lelland,  Morton,  8um 
Eng.  Pat.  2l\  692,  Oot  t,  1909. 

Tills   device   for    heating    liquids   is   .     I  •■  '  1  ill  \     appll    able  tO 

solutions  in  electrolytic   baths,  and  compriset  at r 

and  ontei   oaain  I   bj   heat-insulating  material, 

immersed  in  the  electrolyte.    The  inner  ohambi 

vided  with  a  number  of  oomp  mtaining  the  means 

heating,  suoh  as  electric  lamps  or  electric  n 
woes,  and  the  liquid  oin  ulates  l>.\  convection  around  these 
compart  ment  -.     B.  v 

Process   for  the    factor    of 

and  lb'   stability  of .     Norsk   Hydro- 

i ■:.  Lie  !.     Kvaelstofaktieselskab.     Fr.     Pat.     114,926, 
Vpri]  19,  1910.     Under  Int.  Conv.,   \p-il  21,  1909 

ire  induot  ion  bobbin  ted  in  parallel, 

are  mounted  in  series  with  the  turruv  ■      'ting 

the    factor   of    power    (COS    o)    and     the    inertia    ot    electric 

furnaces,  particularly  in  the  ease  ol  tl  msidarahle 

di osions.  -B.  N- 

with   fijccil   electrodes.     G.    B-   J. 
Ft.  Pat  (16,607,  April  29.  L910. 
furnace  is  provided  with  several  contacts  for  one  of 
the  terminals,  so  that   contact   ma\    b  bed  with 

.  fixed  in  the  walls  of  the  furnace  at  different 
heights,  forming  one  of  the  poles,  tin-  second  terminal 
being  connected  to  tic  sole  of  the  furnace  forming  the 
Other  pole.  The  intensity  of  the  furnace  may  be  thus 
regulated   and   the   pi  '    the   material 

secured,  whilst  the  .  n  are  com- 

pleiely  utilised  in  the  furnace.  -B.  N. 

yln.  -re-  and  prate**  "i  charging  >t.    Stora 

Kopparbergs   I  Iktiebolag.     Fr.   Pat    116,648, 

I,   17,   |',i|i>       I  ml,  tit.  otiv..  March  19,  1909. 

THE  furnace  consists  of  a  crucible  forming  the  chamber 

of  fusion,   and  a  tower-like  chamber  disposed  above  the 

crucible   for   the   introduction   of   the  charge,   so  that   an 

.,, in  is    formed    in    the    crucible    in    which    the 

This   annular  space   may   lie 

!  from  the  outside  atmosphere  by  a  suitable  cover. 

provided  with  openings  through  which  a  portion  of  the 

charging  material  may  I--  introduced.     A  phase  of  the 

,  ,,t  may  I  ne  or  more  electrodes 

in  'be  base  of  the  crucible. — B.  N. 

of  «Vn/ion-      C.  P.    I  ownaend, 
to  The  Development  and  Funding 
O  i    S    Pat.  972,947,  Oct  18,  1910. 

346,871  of  1904;  this  J.,  1906,  3&— T.  F.  B. 

Carbon    electrode    for    gakxmit  Hollow— — . 

s    Benko,    Issignoi  I     <  ompany  Limited  for  1> 
tioii  of  Inventions  by  Stephen  Benko,  Budapest,  Austria- 
II,.  974,016,  Oct    26,  1910. 

SsKEng    I'       12,677       1909 ;  this  J.,  19M>,  70*— T.  F.  R 

Electrolytic     manufacture    ol    sulphide*,     i-irticularly    zinc 
sulphide.     Fr.   Pat  See  VII. 

I.   2 
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XII.-FATS;    OILS;    WAXES. 

Oil*  and  fata  from  tun-  and  little  known  fruits.     (  '.  Grimmi 

Chem.   Rev.  l-Ytt-ln.l..   1910,  17.  233—237;    263—269. 

\    Oatooarpua  batata  (Mm*.),  ■  large  tree  belonging  to 

the   palm   family,   is  ol   Erequenl   occurrence  in  tropical 

S.  America,  and  bears  a  berry-like  fruit  which  ripens  all 

b  the  year.     Th  rait   pulp  contains  Beeds 

which,  when  dry,  are  brown  on  the  outside  but  white  in 
thi-  inicrior.     Ou  extraction  with  ether  they  yielded  34-8 

:-.  oi  a  light  yellow,  odourless,  slightly-drying  oil. 
l  i  pleasant  taste  ami  blown  generally  as  "  Oomou  " 
oil     The  residue  from  the  extraction  contained  32-15  per 
cent  of  proteins.     (IS)  Attaiea  spec     Trees  of  this  species 
to   the    palm    family   ami   are   found   throughout 
S.   America  from  the  mouth  of  the  River  Plate  to  Hon- 
duras.     The  egg-shaped  fruits,   which  are  of  a   brown  or 
greenish-brown   colour,     are    known   to   the    natives    as 
Drupas."      The  Beeds   which   were  examined  were  from 
m.  long  and  1  cm.  thick,  and  were  either  triangulai 
or   cylindrical   with   flattened   side*.     They    yield., I.    or. 
extra,  lion  with  ether.  52-9  per  cent,  of  a  white,  crystalline 
fat.     The   residue  contained    19-2   per  cent,   of   proteins. 

robs  venezuelensti  (Aubl.).  As  its  name  indicates 
this  member  of  the  Myrietica  family  is  indigenous  to 
Venezuela.  The  brittle  light -brown  shell  forms  17  per 
cent,  of  the  almost  spherical  -,,.1.  the  kernel  being  light 
brown  in  colour  and  having  a  marbled  appearance  when 
cut  across.  From  the  latter  74  7  per  cent,  of  a  light-brown 
crystalline  fat  was  obtained.  The  residue  contained 
33-5  per  cent,  of  proteins.  (D)  Yirola  gualemaltneis 
(Warb.).  Tie  seeds  of  this  Myristica  are  known  in  com- 
merce as  "  African  oil  nuts."  They  are  of  ?n  elongated 
egg-shape,  about  20  mm.  long  and  12 — 15  mm.  broad. 
Th.  seed  has  two  shells,  the  outer  being  extremely  thin 
and  brittle,  whilst  the  inner  is  hard  and.  on  the  under 
side,  closely  attached  to  the  kernel.  The  latter  is  of  a 
brownish-grey  colour  and  unlike  most  of  the  seeds  of  the 
ityristicacem  is  not  aromatic.  The  seeds  which  were 
examined  consisted  of  14-6  per  cent,  of  shell  and  85-4  per 
cent,  of  kernel,  the  latter  containing  60-7  per  cent,  of  a 
light-brown  crystalline  fat.  The  residue  contained  31-7 
per  cent,  of  proteins.  (E)  1'ongamia  glabra  (Vent). 
Owing  to  the  wide  distribution  of  this  large  leguminous 
tr.e  throughout  India.  Southern  China,  and  North 
Australia,  it  is  known  variously  as  Gadelwpa  indica  (1-am.l. 
Oaddupa  pinnata  (L.),  Vatbergia  arborea  (Willd.)  and  Caju 
gadelupa  (Rumph.).  The  seeds,  which  weigh  on  the 
average  1  to  1-25  :mis.  consist  of  4-5  per  cent,  of  a  moder- 
ately thin  shell  ami  95-6  per  cent,  of  kernel.  The  latter 
contains  34-75  per  cent,  oi  an  oil  known  under  various 
names,  but  chiefly  in  England  a*  "  Pongam  "  or  "  Kor 
uiej  "  oil.  It  l-  of  a  dark-yellow  or  light-brown  colour, 
.,f  battery  i  onsistence  and  has  a  bitter  taste.  The  residue 
contained  23-3  per  cent,  of  proteins.  (!•')  Irvingia  gabon- 
ensis  (BailL)  or  Irriru/ifi  barlrri  I  Hook.).  This  tree  is 
indigenous  to  the  West  Coast  ot  Africa  from  Sierra 
I  Gaboon.      The  fruit    i-  known  to  the-  natives  as 

"  Dika."  "  Iba."  or  "  <  )l>a."  and  in  literature  as  the  African 
mango.  It  is  a  single-stone  fruit,  having  a  thick  Barcocarp 
and  a  thick  hard  endocarp.  The  broadly  elliptical  seeds 
are  covered  with  a  thick  felt  of  coarse  yellow  hair,  and 
weigh  about  B  grms.,  of  which  about  half  is  shell.  The 
kernels  in  Bhape  and  colour  resemble  large  almonds.  By 
boiling  these  with  water  and  skimming  off  the  separated 
fiit  thi  native-  prepare  the  so-called  I >ika  butter,  which. 
at  first  white,  becomes  yellow  with  age  and  has  the  con- 
sistence of  cacao-butter.  On  extraction  with  ether  the 
yielded  67-8  percent,  of  t  white  pleasant-smelling 
crystalline  fat.  The  residue  contained  28-3  per  cent,  ot 
prot.in.-.  (6)  AUophyttut  racemomu  (L.)  or  Schmedelia 
racf.moyn  l>'  I,  a  large  tree  belonging  to  the  Sapindaceas, 
is  known  in  Ceylon  as  '  HangokvDel."  The  white. 
spherical  seed-,  which  are  about  1  em.  in  diameter,  have 
a  thin  outer  skin  which  forms  0-25  per  cent,  of  their 
weight.  The-  greyish-brown  kernels  gave,  on  extraction 
with  ether,  22-3  ]ic-r  cent,  of  a  brown,  crystalline,  very 
hard  fat.  The remdne contained  21  6  percent,  ol  proteins 
ill)  Pentadetma  bvtyraeea  (Sal,.),  b  large  tree  indigenou* 
to  \\c-t  Africa  and  the  islands  of  S.  Thome  and   Principe. 


Known  to  the  natives  as  "  Oba  "  or  "  Matapassa,"  it  is 
also  frequently  described  as  the  "butter"  or  "tallow 
tree."  The  fleshy,  irregularly  oval  fruit  is  10 — 12  cm. 
long  and  7 — 9  cm.  in  diameter.  The  chestnut-coloured 
sh.ll  encloses  a  yellow  edible  pulp  in  which  are  found  2  or 
3  chocolate-brown,  irregular,  Aattened-oval  seeds.  4 — 5 
cm.  long  and  1 — 2  cm.  broad,  from  which  the  natives 
prepare  a  fat  known  as  Kanga  butter.  On  extraction 
with  ether,  the  seeds  yielded  46-6  per  cent,  of  a  white, 
solid  fat.  The  residue  contained  lit  ]>er  cent,  of  proteins. 
(I)  Qarcinia  balansae  (Pierre).  This  tree,  which  is  one  of 
the  Ghittiferas,  is  indigenous  to  India.  The  cylindrical 
seeds,  which  are  2 — 3  cm.  long  and  1-5  cm.  broad,  arc 
surrounded  by  a  thin,  brittle,  light-  to  dark-brown  shell 
which  forms  4-8  per  cent,  of  their  weight.  The  kernels 
yielded,  on  extraction,  63-4  per  cent,  of  a  dark  brown 
fluid  oil.  The  residue  contained  21-85  per  cent,  of  proteins. 
(J)  Calophyllum  inophyUum  (L.),  a  very  large  tree  belonging 
to  the  (luttiferce  is  dispersed  over  a  wide  area  which 
extends  from  East  Africa  through  the  East  Indies  to  Poly- 
nesia. It  is  commonly  referred  to  ir  literature  as  the 
Alexandria  laurel.  The  spherical  fruits,  known  variously 
as  "  Laurel  "  or  "  Domba  nuts  "  or  as  "  Udilo  "  or  "  Dilo 
seeds,"  weigh  about  tT5grms.  of  which  the  shell  forms  4-5 
grms.  The  dried  seeds  yielded,  on  extraction  with  ether. 
tiO-4  per  cent,  of  a  dark-green,  feebly-drying  oil,  which 
had  an  aromatic  smell.  The  green  colour  is  due  to  the 
presence  of  a  resin  which  can  be  removed  by  treating  the 
oil  with  boiling  alcohol  or  by  shaking  it  with  a  dilute 
solution  of  sodium  carbonate.  After  this  treatment  the 
oil  is  of  a  yellowish-brown  colour.  The  residue  contained 
26-2  per  cent,  of  proteins.  (K)  Bertholktia  excelsa  (H. 
et  B. ).  This  fine  tree,  belonging  to  the  Lecythiadaceai,  is 
indigenous  to  the  forests  of  the  Orinoco  and  Amazon 
rivers,  but  is  now  largely  cultivated  in  many  parts  of 
tropical  S.  America.  The  large  capsular  fruit  contains, 
as  a  rule,  from  16  to  20  triangular  seeds  which  have  two 
Hat  and  one  somewhat  arched  side.  The  rough,  greyish- 
brown  shell  is  hard  and  woody  and  contains  an  oily,  white 
kernel.  From  the  latter,  which  forms  43  per  cent,  of  the 
weight  of  the  seed,  there  was  obtained,  by  extraction  with 
ether,  "5-8  per  cent,  of  a  slightly  coloured,  odourless  and 
tasteless  oil,  which,  on  standing  became  cloudy,  owing  to 
the  separation  of  glyecrides  of  solid  fatty  acids.  The 
residue  contained  51-4  per  cent,  of  proteins.  (L)  Poga 
oleosa  (Pierre).  This  tree,  which  is  indigenous  to  the 
West  (oast  of  Africa,  is  known  to  the  natives  of  Gaboon 
as  "  Jt'poga."  It  bears  a  four-celled  stone-fruit,  which 
lias  a  fleshy  exocarp  and  a  very  thick  wooden  endocarp. 
<  Inly  one  seed  is'  contained  in  each  cell  and  frequently  ope 
or  two  of  the  cells  are  barren.  The  seeds,  known  as  Inoy 
kernels,  are  about  2  em.  long  and  1  cm.  in  diameter,  the 
shell  forming  25-8  per  cent,  of  the  whole  weight.  The 
kernels  yielded  to  ether  55-3  per  cent,  of  a  thin.  Hnid. 
non-drying  oil.  which  was  light -yellow  in  colour  and 
without  taste  or  smell.  The  residue  contained  44-83  per 
cent,  of  proteins.  (M)  Telfairia  pedala  (Hook.),  a  climbing 
plant  belonging  to  the  Cvcurbitaceaf,  which  covers  large 
tree-  with  its  vigorous  growth,  takes  a  prominent  place 
amongst  the  oil-producing  plants  of  East  Africa,  and  is 
largely  cultivated  for  its  edible  seeds.  The  highly  char- 
actoristii  fruit,  which  resembles  a  gigantic  cucumber, 
being  about  a  yard  long,  contains  about  200  flat,  disc- 
shaped  seeds,  known  under  the  native  names  of 
"  m'kungu  "  and  "  limabu."  They  have  a  light-yellow 
shell,  about  2  mm.  thick,  which  is  closely  covered  with 
short  hairs,  and  which  forms  42  per  cent,  of  the  weight  of 
the  seed.  The  kernels  yielded  00-75  per  cent,  of  a  thinly- 
fluid,  yellow,  pleasant -smelling,  slightly-drying  oil. 
known  as  Telfairia  or  Koeme  oil.  The  residue  contained 
65-6  p.-r  cent,  of  proteins.  (N)  Telfairia  occidentalis 
I  Hook.).  This  climber  very  closely  resembles  T.  pedala. 
The  seeds  consist  of  31-2  per  cent,  of  shell  and  68-8  per 
cent,  of  kernel,  which  contained  48-2  per  cent,  of  a  dark- 
brown,  viscous,  semi-drying  oil.  The  residue  contained 
59-2  per  cent,  of  proteins.  ((>!  Citrulltu  xpec.  The  seeds 
which  we-re-  examined  came*  from  South  West  Africa  and 
belong  to  an  unidentified  member  of  this  species.  They 
we-n-  light -brown  in  colour,  <*f  a  pointed  eger. shape.  1  em. 
long  and  0-5  cm.  broad.  The-  very  hard  shell  enclosed  a 
glassy  white  kernel.     On  grinding  up  the  whole  seed  and 
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axtr&cting  the  powder  with  ether,  lis  pel  conl  ol  ■>  light 
yellow,  odourless,  fluid  "tl  was  ohtiuned,  which  li "1  i 
pleasant  taste  and  possessed  weak  drying  properties  fhi 
residue  contained  10-4  per  cent,  of  protei  P 

/»../,  8ingaj>ort.  Tin  botanical  source  ol  thi  -■  nuts, 
known  in  their  place  ol  •  -i 1 1: m  as  "  I.  i.  Iltlli, 

iiTiiiim  >l.  though  it  in  probable  that  thej  are  Ihi  fruit  of 
our  i if  the  Lavraceas.  They  resemble  a  hazel  nut  in 
mm)  have  a  thin  brown  shell,  which  enolosea  an  outwardly 
while  but  internal!)  lighl  green  kernel,  the  latter  Forming 
•I'  ".  per  cenl .  of  1  ho  «  hole  nut.  By  exl  paction  wil  h  ether, 
ilic   kernels   yielded    :1s  .">    per   cent.* of   a  reen, 

orystalline  fat.  The  residue  contained  21-2  pel  cenl  of 
proteins.  The  characters  ol  the  above-described  oih  and 
inis.  .mil  "i  the  fatty  acids  therefrom  an  collated  in  the 
following  table  : — 


however,  ill  ..it.  mpts  In  thi  i direction  ha 

ful.  nol  •  olour,  wl 

removed  bj  ixldation,  I 

U  Inn  the  follj  ripe 
broken   up  and   •  rtrai  led    with  ether,    1 1 

valm   is  invariable  extra  l(,  howi 

flrsl  heated  to  90    oi  100   I  I  nalue  ol  the 

.  i  i  ,i  ,    ven  Ion      Thus  foui     impli  -  ol  thi 

liini  yieldi  .1  i. it  with  an  >  id  valu  > )  18  0,  whilst 

Bfhon   tl  ftor  24   hoi 

value  wa     I  16-0  ;    and   147-2 

prelimiu  I  fal  with 

[  1-8  to  6-3      I  Eree  tattj  .  ■ 

ih,   i. it  in  the  fresh  fruil  i    to  I"   attributed  to  the  action 

of  .in  enzyme,  Imt  attempt*  to  i  vine  to  act 

upon  other  oils  such  ai    hn  eed  ai  eed    "il    were 


(ill  ..r  f.it. 


Neu- 

teld 

value 

Iodine    acids 

On- 

tralise- 

Iodine 

M.  pt. 

pi 

"|. 

value. 

■f 
ansap. 

per 

per 

pl 

ti,,         if. n 
value. 

value,    iiioi- 
wt 

i 

I  . 

al     i 

cent. 

cent.        C. 

i 

o     C. 

(A)    

0-9248 

(15°) 

—7-5 

—9-0 

1 -411111 

i-i 

190-5 

BO-0    86-06 

II-7H     19-5 

17-s 

L90-2 

292*2 

(B)    

0-8892 

24-:. 

23-0 

1-4527 

8-1 

266-6 

;.i. 

1-08 

hi  104 

-■- 

218-7 

(C)    

|S0 
0-8998 

47-0 

44-5 

1-454] 

l'-l 

221-5 

12-4 

43-0 

in-: 

12-9 

(60 

41-u 

:;-.. 

10 

27-96 

244-0 

t  1-8 

1-18 

16-8 

(45 
1-4486 

225-6 

15-0 

(E)    

50 
0-9289 

(30°) 
0-9125 

+  2-0 
11-3 

4-0- 

10 
1-4770 

1-4505 

42-28 

3-98 

185-1 
241-2 

77-3     91-18 

8-16    is-a 

1-43      l  1-8 

88-1 

1-4357 

180-1 

7s-s 

14-5 

308-7 

(G)    

|60  1 
0-898  1 

r,:;.n 

61-0 

1-4629 

136-7 

242-2 

95-76 

2-31 

(50") 
1-466J 

226-5 

39-9 

(H)   

0-9106 

42-0 

38-5 

(60°) 
1-4617 

26-4 

1117-n 

42-:; 

0-92 

54-5 

198-7 

42-8 

(I)     

(30°) 
0-9127 

8-8 

8-2 

1-4682 

19-9 

170-3 

93-18 

32-5 

(60°) 
1-4564 

101-8 

80-1 

341-4 

(J)    

0-9415 

:•:, 

4-r. 

1-4772 

67-5 

198-7 

78-3" 

0-35     36-5 

32-5 

(60"l 
1-4654 

(K)   

(L)    

(15°) 

IKH.KII 

116 

0-91185 

+  n- 
4-0 

—2-5 
—5-0 

(15°) 

1-464  ; 
(26 

1.47H0 

79-4 
4-2 

202-0 

177-;. 

98-3 
91-1 

0-85     29-5 
0-35 

27-0 

1-4628 

• 

1-4492 

99-2 
93-6 

286-6 

302-1 

(Ml    

0-0186 

10-0 

8-R 

1-4686 

2-44 

186-5 

-i-j      96-20 

11-34       . 

Us 

209-1 

86-7 

IHI   

(O)    

(P)    

i :,  . 
0-9135 

■ 
3-9168 

0-9021 

(50°) 

—1-0 

— io-n 

440 

—11-5 
tl-6 

1-4763 

20 
1-4751 

(15°) 
1-4549 
(40 

61-54 

6-52 
52-06 

262-! 

195-6 
169-5 

13-4 

119-5 

0-38     42-0 
0-28     34-0 
L-87     55-0 

39-5 
33-0 

1-4613 

1-4568 

11424 
(55°) 

194-5 
207-2 

45-9 

261-5 

•Contained  18-26  per  cent,  of  a  sapontnable  resin. 


OH   feeds  from  the  French  colonie*  :    New      — .     M.    E. 

Heckel.      l.cs   Mat.   Gras.,    3.    No.    29.      Chem.    Rev. 

Fett-lnd.,  1-110.  17.  273—  274. 
The  fruits  of  Qarcmia  mangostana  (L.),  which  is  of  frequent 
occurrence  in  India,  Cochin-china.  Madagascar  and 
the  Seychelles,  are  much  prized  on  account  of  theii  highly 
twdatable  pulp.  This  contains  one  or  two  kernels  which 
yielded  on  extraction  with  carbon  bisulphide  4">  pei  cent 
of  a  highly  -coloured  fat  containing  2  per  cent,  of  un- 
Batponinable  matter. 

Pongro,  Couchoun,  or  Koesambic  oil  is  obtained  from 
Cambodge  pongro  seeds.  The  shell  ol  these  forms  3o  per 
cent  of  their  weight,  the  kernel  yielding  to 
bisulphide  02-7  percent  of  an  oil  having  the  sp.  zr, 
o-i)24  at  IS  C.  The  oil  appears  to  contain  a  fatty  amide, 
since  ammonia  is  formed  on  treating  it  with  an  alkali 
or  sulphuric  acid. — J.A. 

Palvi  od  :    Utilisation  of as  an  edible  fat.     K   Eicken- 

dey.     Tropenpflanxer,  1910,  14.  566    570, 
BncB  the  problem  of  treating  the  fruit   of  the  oil -palm 
by    means   of   machinery   has   been   Batisfactorilj 

the  attention  of  the  manufacturers  of  margarine  has  been 
directed  towards  the   utilisation  of   palm   oil:     Hitherto. 


unsuccessful.  These  experiments  prove  that  it  would  l.e 
possible  to  put  a  good  palm  oil  ii jm .n  the  market  provided 
that  the  following  conditions  were  observed:  (11  Ose  of 
fresh  completely  ripe  fruil  .  (2  destruction  of  the  lipolytic 
enzyme   by    boilin  pid   treatment    of   the  fruit. 

1I111..11    is   important    since   nucro-organiams 
rapid]]  act  upon  the  Eat  in  the  heated  fruit     C  A.  M 

Absorption   spectra  of  .     K.    MarriDe.     Ann. 

Falsit,  1910,  3.  42:i     426 
There  is  no  essential  difference  between  the  absorption 
spectra  ..i  different  vegetable  oils,  apart  from  tj 
Leaving  out  of  the  question  the  yellow  colouring  matter, 
which  absorb-  more  or  less  of  the  rays,  the  only  - 
scopicallv  active  substance  is  ohlorophyll,  or  one  oi  its 
-  a  spectrum  with  its  chief  band 
oi  at  662.     rfiese  chlorophyll  derivatives  are  present 
in  oUs  in  very  variable  proportions.     Some  oils,  such  as 
arachis   and   cottonseed    oil,    contain   only    • 
thereof,  whilst  others,  such  as  Unseed  oil  (for  painting). 

,1  .  astOI   .ol.  olivi    oil,  and  olive  man  oil.  I 

considerable    amounts.     In    cold-drawn    oOs    the    chief 

ion  band  is  at  666,  whilst  m  the  ease  of  oils  that 

have  Wn  heated  in  thi  t  water,  the  principal 

band  is  at  652.     In  the  case  of  .ertain  oils,  again,  sueh 
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as  «esame  and  industrial  castor  oil.  the  band  extends  i 

52,  and  this  is  shown  to  be  due  to  the  inoomplete 
action  of  heat  and  water.  Since  oli\o  oil  is  the  only 
common  edible  oil  containing  a  high  proportion  of  chloro- 
phyll it  is  possible  to  detect  by  means  of  its  absorption 
•rum  with  the  principal  band  .it  665,  as  little  as 
Hi  pel  cent,  of  that  oil  in  a  mixture  of  other  oils  giving 
a  faint  chlorophyll  reaction.  Heat  alone  does  not  appeal 
to  alter  the  spectrum  of  olive  oil.  and  the  characteristic 
bands  were  obtained  with  the  oil  in  which  tunny  fish  had 
been  preserved.  In  the  ease  of  the  oil  from  sardine 
boxes  the  spectrum  was  less  pronounced. — C.  A.  M, 

Electrophoresis  of  lampblack.     Reychler.     See  XI. 

Patents. 

Oil :   Extraction  of from  the  residues  derived  [rem  lh 

decortication  and  Neaching  of  rice.  Hercules  v  Cia 
Fr.  Pat.  415.226.  April  26,  1910.  Under  Int.  Vonv .. 
May  11.  1909. 

The  residues  from  the  decortication,  bleaching,  etc,  ol 
rice  are  ground  to  powder,  heated  and  expressed  in  a 
hydraulic  press,  and  the  expressed  oil  passed  through  a 
filter.— C.  A.  M. 

Ftdler's    earth  :    Process    for    utilising    spent  .       X. 

Sulzberger.  New  York.  U.S.  Pat  968,092,  Aug.  23,  1910. 
Filler's  earth  or  other  mineral  substances  that  have  been 
used  in  deodorisin_'  and  decolorising  oils  or  fats  may  be 
rendered  again  commercially  available  by  saponifying  the 
absorbed  fat.  s,,  a-  to  yield  a  soapy  compound.  If  desired, 
the  water  may  be  evaporated  and  the  product  obtained 
in  the  form  of  a  dry  powdered  detergent. — C.  A.  M. 

Manufacture  of  alcohol,  using  oleaginous  grains  and  residual 
from  oil  factories.     Fr.  Pat.  415,635.     See  XVIII. 


XIII.— PAINTS  ;      PIGMENTS  ;      VARNISHES  ; 
RESINS. 

Linoxi/n  ;    The   iodine  txdue   of  .     F.    Wilhelmi   and 

Heister.     Chem.  Rev.  Fett-Ind.,  1910.  17.  260—262. 

The  author  states  that  the  Lest  solvent  for  oxidised  Unseed 
oil  (linoxyn  or  scrim  oil)  is  glacial  acetic  acid,  the  degree  of 
oxidation  determining  the  solubility  therein,  since  highlv 
oxidiscl  oil-  are  only  partially  soluble  even  in  the""hot 
acid.  Nevertheless,  glacial  acetic  acid  is  to  be  preferred 
to  chloroform  and  the  other  solvents  generally  used  in 
determining  the  iodine  value,  although  the  end  reaction 
with  highly  oxidised  oils  is  not  so  distinct  as  in  ordinary 
tic-  mixture  being  greenish  instead  of  colourless. 
experiments  are  quoted  in  which  the  percem 
increase  ,,,  weight  of  boiled  linseed  and  wood  oils  through 
absorption  of  oxygen,  and  the  concurrent  decrease  in 
iodine  value,  are  compared. — ,1.  A. 

.!./-,».  <i  Mexican  lac.     If.  Bocquillnn.     .1.  Pharm.  ''him 

1910,  2,  406—107. 
Axln  is  a  waxy  secretion  of  a  Mexican  rhynchotrous  insect, 
Liaveia  axinus,  which  feeds  on  Spon,l,as  hit, ,..,  Xa  nthorulum 
clnvah-rcvlis,  and  X.  pentanome.  When  fresh,  it  lias  a 
butter-like  consistence,  an  odour  of  rancid  fat.  and 
a  yellow  colour.  It  melts  at  38°  C„  and  is 
solublo  in  hot  alcohol  and  in  ether.  It  rapid!  v 
absorbs  oxygen  when  exposed  to  the  air,  becoming  dark 
brown,  hard,  and  insoluble  in  the  above  solvents.  It  is 
readily  saponified  ;  Hooffer  has  j'xti  acted  from  it  a  dag] 
substance,  "  axinin,"  which  yields  axinie  acid  and  glycerol 
on  hydrolysis.  Axin  is  obtained  by  first  washing  the 
insects  to  remove  dust  and  the  down  with  which  they  arc 
covered,  then  heating  them  in  water  and  removing  the 
supernatant  melted  wax.  A  further  yield  is  obtained  by 
pressing  the  residual  insects.  In  its  properties  of  darken- 
ing and  hardening;  on  exposure  to  air.  axin  closely  resem- 
bles Japan  lac.  It  forms  an  excellent  lacquer  for  woo  I 
and  metals,  and  is  used  by  the  natives  as  a  varnish  for 
pottery — J,  f).  R 


"Ye-no-ahnra."  a  Japanese  oil  from  the  seals  of  Perilla 
otimoides,  and  its  use  in  manufacture  of  lacquer.  Oil 
Paint  and  Drug  Rep..  Oct.  28,  1910. 
The  U.S.  Consul  General  at  Yokohama  reports  that 
Vc  no'alnira  is  derived  from  the  seeds  of  the  Perilla 
ocimoides,  an  annual  plant,  which  resembles  the  Perilla 
peHnsnsis.  Sandy  soil  is  favourable  to  the  cultivation  of 
the  plant,  and  the  yield  is  estimated  at  twenty  bushels  of 
seeds  pei  acre.  The  annual  production  throughout  Japan 
amounts  to  an  average  of  325.000  bushels,  from  which 
over  a  gallon  of  oil  per  bushel  is  extracted.  The  oil  is 
retailed  at  Is.  (id.  per  sho  (0-4700  gallon),  and  is  used  in 
the  manufacture  of  paper  umbrellas,  lanterns,  oil  papers 
and  artificial  leather.  It  is  also  used  in  prepatincr  materials 
lor  the  manufacture  of  printer's  ink,  paint,  varnish  and 
lacquer.  Refined  lacquer  contains  85  per  cent,  of  lacquer 
and  15  per  cent,  water  and  organic  matter  resembling 
rubber.  The  juice  dries  by  absorbing  oxygen,  but  this  takes 
place  only  when  the  atmosphere  is  damp.  On  adding  a 
little  glycerin,  the  drying  process  requires  only  two  hours, 
whereas,  under  normal  conditions,  more  than  ten  hours  are 
necessary.     Alcohol  is  used  in  melting  the  material. 

The  gum  is  sold  direct  to  the  dealers  in  lacquer,  who 
refine  the  raw  material  themselves.  It  is  first  passed 
through  a  filter  made  of  cloth  into  a  porcelain  or  wooden 
receptacle.  The  waste  remaining  in  the  sieve  is  rejected. 
and  the  gum  which  may  still  adhere  to  its  sides  is  mixed 
with  the  yeno  abura  and  strained  again  into  the  receptacle. 
The  resulting  liquid  is  exposed  to  the  air  and,  after  being 
carefully  stirred  for  a  day  or  two.  it  attains  a  standard 
thickness.  Heat  is  used  to  evaporate  the  water  which 
may  remain.  Colouring  matter,  kneaded  with  Ye-no- 
abura,  is  added  to  the  material  while  it  is  raw. 

Lacquer  production  in  Japan.      Oil,  Paint  and  Drug  Rep. 
Oct.  28,  1910. 

The  usual  method  of  collecting  lacquer  in  Japan  is  to  tap 
the  trees  about  nine  inches  above  the  ground,  although 
occasionally  the  trees  are  cut  down.  Four  days  after 
the  first  collection  of  gum  the  trees  are  tapped  again. 
This  process  is  carried  on  throughout  the  season — 
July  to  September.  The  trees  used,  are  generally  fifteen 
years  old.  A  large  tree  is  estimated  to  produce  90  grms. 
while  a  small  tree  produces  only  56  grms.  of  the  gum. 
There  are  three  different  grades  of  gum— -(1)  Ro-iro  uru-shi. 
a  superior  quality,  of  a  greenish  black  colour,  non-adhesive, 
and  almost  transparent  when  applied  as  a  paint  ;  (2) 
se-shi-me  uru'shi.  an  inferior  quality,  brown  colour,  and. 
owing  to  its  adhesive  properties,  used  for  jointing,  but 
not  for  painting ;  (3)  hana-eru-shi.  a  medium  quality, 
resembling  both  the  above  in  colour  and  in  adhesiveness, 
and  purified  by  filtration  through  thin  paper.  The 
lacquer  is  produced  in  the  Tochigi,  Aomori.  Xara.  Ibaraki. 
and  Ishikawa  prefectures.  The  Chinese  product  is  still 
imported,  owing  to  the  gradually  increasing  demand 
for  the  domestic  market.  The  imports  of  raw  juice. 
principally  from  China,  amounted  to  1.294,285  lb.,  valued 
at  £43.972  in  1908.  The  following  statement  shows  the 
production  of  lacquer  in  Japan  in  1903.  1906.  and  1907. 
the  latest  for  which  statistics  are  available  : — 


1903. 


I'llll! 


190T. 


Number  of  trees    . . 
Quantity  produced 
Value  of  production 
Number  of  houses  engaged 


!i. 


2,815,382 

131,700 

£32,360 

1,441 


2,857,341  2,858,607 

665,850  812,720 

£51,819  £67,990 

1,123  1,086 


(See  also  this  J.,  1908,  456;    1910,  639  and  1119.) 

Patents. 

Preserving  preparations  [paints,  etc.].  P.  A.  Newton, 
London.  From  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld.  Germany.  Eng.  Pat.  23,010,  Oct.  8,  1909. 
Addition  to  Eng.  Pat,  10.073  of  April  28.  1909  (see 
Fr.  Pat.  403,103  of  1900;    this  J..  1910,  33). 

The  modification  of  the  original  claim  consists  in  replaci  g 
the   salts   or   anhydrides   of   mercury-substituted   organic 
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m  ids  bj  metallic  Balts(caloium,  oopper,  or  lcad)ol  mi  n  urj 
Milwiii uted  phenols,  '  resole,  Bulphonii   ai  id  .  et<  .  and  the 

anhydrides    o(    oxymereuric     pli I ols,    anilines, 

iohudines,  etc.     <;'\\    \|.  1 1 


Pigments  and   |  making  tfo    rami       \     Moffat  t, 

Indianapolis,  tnd.  I  -  l' .■■  973,373  and  ■»T:t.:t74. 
a  i    lx.  1910. 

Babii  m  sulphate  is  obtained  in  an  •  rtn  rnolj  fine  Bl 
division     '>    Cubing    natural     barium    Bulphate    with 

mi  alkali  Bulphate,  such  aa  Bodium  sulphate,  ling  the 

fused  mass  and  dissolving  out  I  he  alkali  ulphati  Fi  m  the 
barium  sulphate  bj  means  of  watei  ["hi  pi  mcnl  body, 
prepared  us  above,  is  claimed.      II.  N. 

!  tarbonatt  [whiU   lead],    /' -  foi  th.   manufacturt 

of  basic  II.  I!.  >f  .■mil  B.  Rim  I       l        Pal   226  245, 

Jan.   1.   1910. 

\l  viikius   containing    lead    sulphati  (ample    the 

ihidge  from  sulphuric  acid  chamber  ted   with  a 

esnoentrated  solutj i  alkaline-earth  chloride,  preferablj 

the  final  magnesium  chloride  liquoi  obtained  in  the  manu 
faoture  of  potassium  suits,  the  mixture  being  boiled 
and  agitated.  On  cooling  the  resulting  solution,  a 
double  chloride  of  lead  and  alkaline-earth  metal  [e.g. 
2Mg<  !l.,PbCl,J3H,0)  separates.  This  is  suspended  in  water, 
itod  with  the  requisite  quantity  of  slaked  lime,  and 
carbon  dioxide  led  into  the  mixture  until  the  liquid  is  no 
longer  alkaline.  The  liquid  is  now  draw  n  off,  and  the  re 
impended  in  water,  and  agitated  therewith  for  4  hour 
about  90  C,  whereby  a  basic  lead  carbonate  oi  high 
ring  power  is  nhtained. — A.  S. 

Bust-preventing  paints;  Process  for  preparing  and 
using  — .  E.  Liebreich.  Qer.  Fat.  226,630,  Fob.  I. 
1910.     Addition  to  Ger.  Pat.  203,967,  May  11.  1907 

In  working  the  process  described  in  the  chief  patent 
Fr.  Pat,  391,084  ol  1908;  ibis  .1..  1908,  1122),  it  has  been 
found  that  the  use  of  substances  which  yield  ammonia, 
presents  certain  disadvantages.  In  such  oases  therefore 
it  is  now  proposed  to  add  also  substances  which  will  react 
with  any  liberated  ammonia  to  form  an  ammonium  salt 
and  a  non-volatile  or  less  volatile  base,  and  so  prevent 
the  formation  of  bubbles  in  the  paint  film.      V  E 

Bosinoil;  Process  of  extracting        from  wood  tar"goudn 
J.    LjabarskL     Fr.    Pat.    414,919,    April    18,    1910. 

Tiik  stem  and  other  parts  of  the  tree  that  produce  the  tar 
(goudnm)  are  cut  into  pieces  and  extracted  with  a  boiling 
solution  nf  an  alkali.   The  alkali  rosin  soap  is  then  dt 
and  distilled   to  separate  the   rosin  oil,   aftei    which  the 

alkali  may  be  recovered  and  used  again      I  .  A.  M. 

Artificial  oil  of  (vrpentini  ;    Process  of  manufacturing . 

II.   Valette.      Fr.   Pat.  415.218.  Jury  6,    1909. 

Tiik  light  fractions  obtained  in  the  distillation  of  crude 
petroleum  oil,  and  especially  those  distilling  between 
70°  and  120°  C,  are  treated  successively  with  sulphuric 
acid,  with  an  aqueous  solution  of  sodium  bisulphite  and 
with  water  rendered  slightly  alkaline,  each  washing  boing 
separated  by  decantation  after  each  treatment.  Tin 
then  thoroughly  washed  with  water,  and  dried  by  ehi 
with  calcium  chloride.  The  petroleum  spirit  thus  purified 
and  deodorised  is  mixed  with  natural  turpentine  oil,  to 
which  has  been  added  a  small  quantity  ol  camphor, 
colophony,  and  terpene,  so  that  the  mixture  shall  have  the 
same  Bpeciffc  gravity  as  natural  turpentine  oil. — C  A.  M 

Elastic    products  and  substitutes   for    natural   latqua 

varnishes  ;    Processes  for  the  preparation  ot  .   and 

products  obtained  thereby,  h.  < '.  T.  Turcat  and  6.  Xuth. 
Neuilly  but  Seine,  France.  Eng.  Pat  23. mis.  Oot.  13. 
1909.  "  Under  Int.  Oonv.,  Oct,  16°  190& 

See  Fr.  Pat.  4(14.357  of  190*  :  this  J..  1910.  22fi.     T.  F.  B. 


Bluish-rtd  aaa  dyejtuff  suilabU    lor   preparing  Ajt>-   fast 
to  tight.     Bng.  Pat,  22489.     Set    l\ 

I'm,  Mingchangt  ■  produced  intht  amtotcidaticm  ofeaoutchom, 
percha,   ootaurs,  twin.  ft,    Pat,    416,177. 

\l\ 


XIV.     INDIA-RUBBER;    GUTTAPERCHA 

/  fvclion  in    I  -  D    Sittnliii.uin 

Gummi-Zeit  .  1910,26,  19    50.    (See  this  J.,  1910,678 

in-  relat ivi  of  wild  and 

ion  rubber,     fro  1909  \me\  d  two  thirds 

ol  the  v.  ix    -I  wild  rubber,  mostly  in  the  Amazon 

region;   80  per  cent,  is  harvested  rationally;   20  pei 

ho  from  <  lastilloa  tret        '■  il  proflui  tion 

Id    pet  lb. 
»iih  the  cost  "i   living,     [f  this  conld   be  improved  the 

author  i lei    I  hat  tl  ht  b<    brought  don  n  to 

M    l  in i     1-70  per  kilo.  (84d.     9id.perlb       t*he  possibilitj 

ut  increase  ol  product] -  small.     Planting  will  not  In-  of 

much  avails    the  difficulty    -  rathei  lackol  laboui  than  of 
1    ■      Concerning  the  half  million  acres  planted  in  v 
noted  that  th  r  day  should  not  exceed  about 

\|    2  (la  I  I'd.).     Hen  problem  will  be  to  find 

sufficient    workers:    two   millions   will   be   required,  and 
Hi-,!  r  this  in  mind.      II.  K.  P. 

Rubber  '>'■   analytical  methods 

for   raw-   — .    0     Korneck.    Gommi-Zeit.,    1910,   25. 

I     9,  12     16,  77     88. 

Working  under  thi  I  on  eleven  different 

if  rubber,  the  author  has  compared  the  varioni 

methods  which   have   been   proposed  foi    the  analysis  ol 

law    rubber,     He  concludes  that:     (1)  Spenci  -   method 

very  similai   results  to  the  modified  nltroslte 

method     (see'    below),     (2)    The     tetrabromide     method 

.  this  J.,  1909,  1149)  in  its  present  form  does  not 

vet   appeal   suited  !>>i   the  quantitative  determination  of 

rubbei      (3)    Ul  othei  methods  examined  cannot  b 

pared  with  the  above.     Spence's  method  consists  essentially 

[n  estimation  ol  resin  bj  complete  extraction  with  acetone. 

determination  ol  insoluble  matter  by  solution  in  benzene 

without  limitation  oi  time,  and  estimation  of  rubber  by 

evaporation  ol  the  filtered  solution  of  'In-  resin-free  robber 

1'ln-  methods  mentioned  in  (3)  include  those  of  Sohneidei 

■  this. I  .  1903,  885),  Fendler   alcohol  precipitation,  I 

l!Hi4.  1 1 17.  ui..ilitied  by  the  use  of  carbon  tetrachloride  as 

solvent  a-  re.  oiiiiiii-ndeil  later  by  Fendlcr  and  Kuhn),  and 

Fendlet  Harries  (nitrosite  method.  Ber.  deutsch.  Pharm. 

i  }e8,i  1904  tothor  especially  emphnsiw  the  impart- 

ill  th'  weight  rems  teadol 

foi  a  specified  time,  in  both  vacuum  drying  ami  a 

,  jtrai  won.     it  i-  shown  that  the  resins  most  U-  quantita- 

removed  in  the  Fendler-Harries  method.     Fendlcr 

hours' extraction,  but  the  author  urges  that 

not   sufficient   for  all  rubbers.     Hie  new   form  of 

method  (which  obviates  this  difficulty) 

Hows:      I    grm.  of  finely  divided  technically  pure 

dried  and  aectnne-extracted)  is  dissolved  as 

of  benzene  in  a  beaker.     Nitrous 

m  till  a  dark  green  colour  is  obtained, 

Btirring   meanwhile  to   break  np  the   pi  After 

settling   a    moment    the   deal    green   solution    is  decanted 

through    a    I ;,.,.,  h    crucible.      The    precipitate    i«    washed 

with  benzene  several  nuns.  75  c.c.  of  benseoe  are  added, 

and    nitrous    fumes    are    again    passed.     The    healer    and 

leading  tnbe  Hovered  with  a  clock  glass)  are  allowed  to 

stand  for  24  hours.     The  precipitate  is  kneaded  together, 

on  the  walls  of  the  beaker,  the  clear  green  solution 

d  through  the  Goooh  crucible  and  the  precipitate 

washed  with  benzene  till  the  nitrate  is  colourless.     The 

nitrosite  is  then  transferred  to  the  crucible  and  washed 

with  absolute  ether  till  a  homogeneous,  fine  bright  yellow 

powder  i-  left       The  heaker.  ml*-,  nitrosit*  and  crucibls 
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are  dried  for  half  an  hour  in  vacuo  and  then  at  So  ('.  in 
an  ordinary  oven  till  of  constant  weight  50c. e. of  acetone 
an-  then  placed  in  the  beaker,  which  is  warmed  on  the 
pater  Kith  till  nothing  more  dissolves.  The  liquid  is 
filtered  through  the  Goooh  crucible  and  the  precipitate 
washed  with  acetone  The  beaker,  tube  and  crucible  are 
aeain  dried  till  of  constant  weight  :  the  difference  raves  the 

136 
«cight     of     nitrosite.     Pure     rubber    =  Nitrosite  x    .,SM 

The  nitrous  fumes  are  prepared  from  nitric  acid  (sp.  gr.  1-3) 
and  arsenic  tiioxide  in  pieces  the  siie  of  hazel  nuts.  The 
flask,  provided  with  a  dropping  funnel,  is  warmed  in  an 
air  bath  at  first  and  afterwards  cautiously  with  a  small 
dame.  The  gas  is  passed  through  a  washing-flask  to  remove 
nitric  acid  and  is  then  dried  over  phosphorus  pentoxidc. 
The  values  obtained  for  pure  rubber  by  this  method  when 
added  to  those  for  insoluble  matter  (Spence  method)  and 
resins  (in  this  case  determined  by  a  new  method  using 
ozone),  approximate  very  closely  to  100  per  cent.,  whereas 
the  values  for  pure  rubber  by  Budde'e  method  are  from 
1  ■.".     lo  per  cent,  lower.— H.  E   P. 

Patents. 
Caoutchouc:    Method  and  apparatus  for  separating 

from  resinous  products.     General  Caoutchouc  Co.,  Ltd. 

First  Addition,  dated  April  23.  1910.  to  Fr.  Pat.  404.307. 

June  22.  1909  (this  J..  1910,  22.5). 
A  glass  tube  is  introduced  in  the  pipe  through  which  the 
solvents  are  decanted  off  from   the   mixing  machine,  so 
that  any  turbidity  can  lie  detected. — G.  \V.  McD. 

Caoutchouc,  gutta-percha,  colours,  varnishes  and  similai 
crude  or  manufactured  products;    Process  of  preventing 

the  changes   produced   in  the   auloxidation  of .     E. 

Benjamin.  Fr.  Pat.  415.177.  April  25,  1910. 
The  substances  are  treated  either  in  the  course  of  manu- 
facture or  in  the  finished  state  with  aromatic  nitrogenous 
i mupounds  (neutral  or  basic),  or  with  heterocyclic  com- 
pounds (neutral  or  basic),  or  with  alkaloids,  or  mixtures 
of  these  bodies,  with  the  object  of  preventing  the  deteriora- 
tion produced  in  time  by  the  action  of  light  and  air. 
Thus,  10  kilos,  of  crude  rubber  in  small  pieces  may  be 
mixed  with  450  grins,  of  aniline  and  left  for  24  hours.  Or 
a  vulcanised  rubber  article  may  be  immersed  in  a  10  per 
cent,  solution  of  dimethylaniline  in  benzene,  and  dried 
before  use.  The  addition  may  also  be  made  to  the  latex 
from  which  the  rubber  is  prepared.  The  nitrogenous 
compounds  may  also  be  applied  in  the  form  of  vapour. 
In  the  manufacture  of  linoleum  suitable  quantities  of 
aniline,  may  be  added  to  the  thickened  linseed  oil,  or  the 
finished  article  may  be  treated  with  a  solution  of  one  of 
the  suitable  nitrogenous  compounds. — C.  A.  M. 

Natural  gum  contained  in  manufactured  rubber  ;  Process 
of  extracting— — .  C.  P.  Barv.  Fr.  Pat.  415,213, 
July  6,  1909. 
Vulcanised  rubber  is  extracted  with  "  liquid  "  hydro- 
carbons boiling  below  130°  C.  (e.g.,  naphthalene  or  xylol) 
at  a  relatively  low  temperature,  and  either  at  the 
atmospheric  pressure  or  under  a  pressure  not  exceeding 
35  atmospheres.  During  the  process  of  extraction  a  sub- 
stance capable  of  combining  with  the  liberated  sulphur 
may  be  introduced,  such  as  e.g.  metals  or  oxides  of  metals 
that  will  form  oxysulphides.  The  solution  is  then  decanted 
and  the  dissolved  gum  may  be  separated  by  evaporation 
of  the  solvent  or  by  coagulation  by  means  of  a  substance 
inch  as  acetone,  which  dissolves  the  naphthalene  but  not 
the  gum. — C  A.  M. 

Caoutchouc ;  Method  of  manufacture  of  a  composition 
similar  to  — — .  zu  Aichlburg.  Fr.  Pat.  415,542 
See  XV. 
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Patents. 

feather  ;   Tanning  of .     F.  R.  Kron,  Sydney,  N.8.W 

Eng.  Pat.  13,133.  May  31,  1910. 
Leathek  which  has  been  tanned  by  the  ordinary  wuttle 
bi.rk   process  is  well  dried   and   immersed  in  a   bath,  at 


110°— 140°  F.,  of  wattle  bark  liquor  of  about  45°  Barko- 
inetei.  tu  which  has  been  added  gambier  and  oak  extract. 
Alter  thnc  days  soaking  the  leather  is  removed,  allowed 
to  drain  and  again  immersed  for  4 — 7  days.  A  small 
quantity  oi  picric  acid  added  to  the  bath  improves  the 
colour  of  the  leather,  which  is  subsequently  rinsed,  scoured 
and  finished  in  the  usual  manner.  It  is  claimed  that  the 
treatment  results  in  a  more  even-coloured  leather  which 
is  mellower  and  less  liable  to  spread  and  freer  from  odour 
than  would  otherwise  have  been  the  case. — 1).  J.  L. 


Tannic  extract*  and  tannic  acid.  ;   Process  for  the  )>rt  ixiration 

of   .     P.    M.    Justice.   London.    From    Nitritfabrik 

Akt.-Gcs..     Copenick.     Germany.      Eng.     Pat.     14.801, 
June  20.  1910. 

According  to  Eng.  Pat.  16  440  of  1909  (this  J.,  1910, 
227)  decomposition  of  tannic  acid  during  the  lixiviation 
process  was  prevented  by  a  preliminary  heating  of  the 
tanning  material  in  a  dry  state.  The  same  effect  may  be 
produced  by  exposure,  in  the  cold,  to  sulphurous  acid 
gas.  The  sulphurous  acid  is  afterwards  expelled  by 
sterilised  air  to  avoid  the  formation  of  sulphuric  acid  in 
the  liquor.  Solutions  thus  obtained  may  be  kept  for  a 
long  period  even  in  a  dilute  state  without  decomposition. 

— D.  J.  L. 


Currying  or  other  treatment  of  skins  in  a  rotating  drum  ; 

Method  of  .     Vulcano  Tanning  and  Machine  Co. 

Ft.    Pat.    415.661,    May    6,    1910.     Under    Int.    Conv.. 
May  7.  1909. 

The  skins  are  attached  to  the  periphery  of  the  interior 
of  the  drum  in  such  a  way  as  to  hang  in  the  form  of  a  sack 
or  bottle.  As  they  rise  from  the  liquid  by  the  movement 
of  the  drum,  quantities  of  the  solution  are  raised  in  the 
interior  of  the  skins  on  account  of  the  method  of  suspension. 
Rapid  penetration  of  the  currying  material,  etc.,  is  pro- 
duced by  the  forcing  of  the  liquid  through  the  skins  in 
addition  to  the  usual  drumming  effect.  The  skins  may 
be  fastened  in  addition  to  a  point  near  the  axis  of  the 
drum  in  such  a  way  as  to  remain  in  a  radial  position 
during  the  whole  revolution  of  the  drum,  in  which  case  the 
fastening  is  not  rigid  as  this  would  result  in  possible 
damage  to  the  skins  by  the  weight  of  liquor  carried  up 
by  them.  The  distance  between  the  suspending  devices 
on  the  periphery  ami  the  axis  is  adjustable,  to  allow  of  the 
treatment  of  skins  of  different  sizes. — D.  J.  L. 


Elastic    or    resilient    masses    [from    gelatin] ;     Production 

of .     W.  Plinatus,  Paris.     Eng.  Pat.  9609.  April  20, 

1910.     Under  Int.  Conv.,  Sept.  6.  1909. 

Gelatinous  substances,  e.g.  gelatin  and  appropriate 
solvents,  are  treated  with  aldehydes  containing  more  than 
one  carbon  atom  in  their  molecule  (or  their  polymerisation 
products)  or  with  similar  compounds  from  which  such 
aldehydes  may  be  separated.  Suitable  compounds  for 
this  purpose  are  acetaldehyde,  unsaturated  aldehydes, 
and  particularly  acrolein.  Or  a  mixture  of  such  aldehydes 
with  tannin  or  its  condensation  products  may  be  employed. 
It  is  stated  that  the  elastic  masses  thus  obtained  are 
more  elastic  than  those  obtained  with  formaldehyde, 
and  do  not  undergo  the  deterioration  commonly  shown 
by  the  latter.— C  A.  M. 

Caoutchouc ;     Method    of    manufacture    of    a    composition 

similar  to- .      F.   zu   Aichlburg.     Fr.   Pat.   415.542, 

March  2.  1910.     Under  Int.  Conv.,  March  6,  1909. 

Glue  or  gelatin  is  mixed  with  glycerin,  and  a  precipitant 
(such  as  formaldehyde,  salts  of  chromium  or  tannin),  is 
added  in  conjunction  with  a  soluble  salt  of  aluminium. 
The  following  substances  and  quantities  are  mentioned 
as  being  add.. I  to  [00  parts  of  glue  01  gelatin.  An  alumi- 
nium salt  (2  parts),  and  either  formaldehyde  (4  parts)  or 
formaldehyde  (2  parts;  and  tannin  (4  parts).  An 
aluminium  salt  14  parts)  and  either  a  chromium  salt  (6 
parts),  or  formaldehyde  (2  parts)  and  a  chromium  salt 
(2  parts).— G.  W.  McD. 
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XVI.     SOILS  ;    FERTILISERS. 

Alkali    toils ;     Irrigation    waters.     G.    S.     Frai 

\jpic-    Exp.    Station,    Bull,    No.    130,    1910.    1     20. 
Data    i   tarding    the    ooourrenro    and    natun     ol    alkali 
-oil-    iii   Texat    are   given   together   with    the    results   ..i 

investigations    respecting;    the    irrigal i     iueh    rails. 

i  trdinary  "  alkali  "  consists  essential!}  ol  radium  sulphate, 
sodium  chloride,  and  sodium  carbonate;  othoi 
calcium  chloride  for  instants,  ma\  also  be  present,  Alkali  " 
i-  produued  bj  the  decomposition  ol  rooki  Generally, 
the  salts  produced  are  washed  out  of  tho  soil  l.\  rain,  but 
in  arid  climates  the  rainfall  i-  not  Bofficienl  to  servo  this 
purpose  and  the  salts  accumulate.  Irrigation  n 
which  contain  much  alkali  or  which  arc  improperly  naerl 
may  give"  rise  to  alkali,  and  the  rising  of  ground  water  to 
within  a  few  feet  of  the  surface,  so  that  the  -"il  i-  -uh- 
ated,  i-  in  arid  regions  a  Bign  of  danger  that  alkali 
may  accumulate.     The  most  effective  method  ol  utilisirg 

alkali  soil-  is  by  means  of   il ling  and   undcrdrains 

In  ordei  to  prevent  accumulation  of  alkali,  evaporation 
inii-i  l»-  cheeked,  and  the  main  movement  of  the  watei 
must  Ih-  downwards  through  the  soil  so  thai  the  Boluble 
-alts  are  washed  into  the  country  drainage,  Alkali 
ooours  in  many  districts  in  Texas,  even  in  humid  distrii  t's, 
lint  the  land  affected  is  generally  small  in  ana  The 
effect  of  alkali  on  certain  plants  is  described,  and  anilvsw 
are  given  of  waters  used  for  irrigation.     W.  I'  8. 

Calcium  phou phot i  ;  Solubility  of  -  in  saturated  solutions 
itj  nirliiin  dioxide  containing  ammonia.  B.  Foster  and 
H.  A.  I).  Neville.     Chem.  Soc.  Proc.,  1910,  26.  236. 

The  solubility  of  calcium  phosphate,  and  of  the  phosphati  - 
in  commercial  phosphatic  manures,  was  determined  is 
saturated  solutions  of  carbon  dioxide  containing  ammonia. 
Willi  increasing  quantities  of  ammonia  the  quantity  of 
phosphate  passing  into  solution  increases  at  first  rapidly, 
and  then  more  slowly,  the  solubility  of  phosphate  then 
being  almost  directly  proportional  to  the  amount  of 
ammonia  present. 

Patent. 

('allium  cyanamidt  powder;  Process  <>t  granulating 
commercial  —  .  A.  d'Ercole,  Rome.  I'.S.  Pat. 
973.(H!>.  Oct.  is.  1910. 

Skk  l"r.  Pat.  396,368 of  1908  ;  this  J.,  1909,  666.      I.  I".  B. 


XVII.— SUGARS  ;    STARCHES  ;    GUMS. 

S'arcli ;    Colloidal  properties  of  .     F.  Bottazzi  and  C. 

Victorow.     Atti.   R.   Accad.  dci   Lincei,   Roma.,    1910, 
[5],  19,  II.  7—14.     Woeh.  f.  Bran.,  1910,  27.  676. 

The  authors  prepare  their  starch  as  follows  :  Pure 
commercial  stanh  is  suspended  in  water  and  mixed  with 
till  per  cent,  caustic  potash  solution,  heated  for  .'(  hours 
at  Iiki  ('.  and  mixed  with  twice  the  volume  of  96  per  cent, 
alcohol.  The  mass  is  broken  up  after  twenty  four  hours. 
washed  with  alcohol  and  dissolved  in  a  little  hot  water. 
Tin-  cold  solution  is  again  precipitated  with  alcohol  and 
the  precipitate, after  washing, dried  in  vacuo.  A  two  per. 
cent,  solution  is  djalysed  till  free  from  alkali,  whereby 
amylopectin  is  precipitated  while  amylose  remain-  in 
solution  with  a  little  amylopectin  which  is  precipitable 
bj  addition  of  acid.  The  solution  under  the  influence 
of  high  tension  currents  shows  decided  migration 
of  particles  towards  the  anode.  This  migration  is 
inhibited  in  presence  of  -V  200  caustic  soda  or 
.V/1500—  .V/2000  sulphuric  acid.  By  addition  of  acid 
to  the  starch  solution  the  amylose  and  amylopectin 
are  serrated.  Solutions  of  these,  submitted  to  dialysis 
till  free  from  acid,  differ  in  that  the  amylose  slew-  no 
electrolytic  migration  while  the  amylopectin  does.  Amylose 
thus  differs  markedly  from  the  ordinary  colloids  although 
undoubtedly  belonging  to  this  group  of  substaie 
appears  to  lie  a  transition  product  between  the  crystalline 
saccharides  and   the  colloidal  polysaccharides. — K.  I     B 


D  M.ilumt  of  investigating  tlu  coloration*  produced 

i"i  iodini   in  'In   present*   ol  Q    Rivat.     diem 

Zoit.  1910,  34.  nil 

I ■- 1    shows    i   greator  affinity   foi    dextrin*   tlmn  f<>r 

starches,  for,  wl  lilute  solution  (0-00012 

ol   iodine  pel   ■  an  im liati  and  intense 

iration    with    starch    Free   from  dextrin*,   in   the   pn 
it  i    tho  dexti in-   n  lueli  an   firsl  i  oknired 
b\  such  dilute  solutions,  and,  moreover,  the  amounts  of 

Iodine  required  to  | luce  equal  colorations  in  twoaolutioni 

o  found  to  !«■  a  measure  ol  tin  relative  quantities  of 
dextrin  prosent.  It  is  found  also  that  the  more  fully 
hydrolyaed  and  depolymerised  dextrine,  such  ■  achinc 
dextrin,  absorb  iodine  without  giving  ■  colour,  and  that. 
in  general,  the  appearance  ol  oolorations  with  the  teas 
advanced  dextrins  (amylo-  and  erythrodextrin)  requires 
more  iodine,  the  greatei  are  the  amounts  present  and  the 
trongly  they  are  hydrolyaed.  \  dilute  solution 
ol  iodine  is  suggested,  therefore,  as  a  valuabk  i 
for  tho  detection  and  stud}  ol  :  P.  Suiik 

fltoreh-iodint  reaction      Harrison,     Sri    \\lll 

I'm  i 

manu'aetun  :    Method  of .     H.  C.  Christianson, 

Fanwood,    N.J,    r.s.    Pat.   968,837,   Aog,   23,    1910 
|\  this  process  tho  very  finely  divided  impurities  p 
in  eiude  sugai  solutions  are  removed  in  rtagcf  bj   p 
the  juice  through  an  apparatus  i  onsisting  ol  a  number  ol 
concentric  conical  ohambers  with   perforated   wall 
chambet   rotating  at  ■  bighei   peripheral  speed  than  thi 
ne\t   chamber  inwards.     The  solution  is  thus  subjected 
to  a  continuous  rapid   rotary  and   centrifugal  action  at 
ively  and   progressivelj    ini  I   speed, 

and  the  impurities  displace  I  ige  of  incn  i 

separated  and  collected,  whilst  tho  solution  at  the  final 
highest  stage  of  i  entrifugal  action  is  caused  to  pass  through 
a  fine  filtering  medium,  sues  as  paper.  The  peripheral 
speed  of  the  cones  is  of laiderable  unportanoi  :   the  hr-t 

or  inner  .one  should  travel  at  a  speed  Ol  not  Ic—  than  9,800 

feet  per  mill,  nor  over  10.260  feel  per  nun.  at   it-  largest 
diameter,   whilst    the  outermost   none   should   t r.. 
16,100     16,900  feel  per  min.  at  its  largest  diarantm      Dm 

number    of    .ones    provided    ma\  tding    to    the 

nature  of  the  impurities,  but  -i\  is  >  convenient  number, 
ni, ,u-  .ones  having. the  effect  of  classifying  the 
Impurities  according  to  then  specific  gravities.  The  filter 
paper  i-  arranged  '■■  cover  tne  apertures  of  the  outer 
chamber  or  "  basket."    -J.  K.  B. 


XVIII.     FERMENTATION    INDUSTRIES. 

Halt  analysis  i<-<j,„ir.,l  mult  uml  caramel  1911*  •' 

/,,  of  th.  In  tititt.  iij  Brewing.     ■'    In-' 

Brew.,  lulu.  16.  529    633. 
TitK  committee  was  appointed  to  select  certain  standard- 
■m  ,i  methods  foi  th.-  commercial  estimation  of  extract  ami 
clour  of  coloured   malts  and  of  ...loin   of  caramel.     The 
methods  -.dieted  are  as  follow-  : 

BrOWn       and     .ly-tal       malt.       K.lr.trl;      60      L'l  I 

unple    shall   be    ground    in    ■    Beck    mill    -■    set 
,l,at    ti  distance    of     0-6    mm.  (measured    b] 

tween  the  rolls,  and  the  grist  mashed 
with  :I'm'i  ....  of  distilled  water  at  l">*  K.  ami 
ion  ol   cold   water   malt   extract    (prepared   from   a 

well    modified    pale    malt    ..f    diastatii     powei    30      4" 
[Lintner]    bj    digestion   with   three   times   its   weight   of 

distilled  watei  toi hour  at  60      To    F..  and  subsequent 

to  l".o    F.     The  mixtu 

!..„,|      al       loll       F.,     'lull     eooled     to     '*'       I.. 

p  to  616    c.,  shaken,  filtered  and  the  specific  gravitj 

ll„.  ,„.,.,  .  lion  for  the  ,  old  watei   malt 

extract  employed  shall  Ik-  obtained  by  diluting  a  volume 
ot   100  c.c.  of  the  malt   extract   with  :>'»'  • 
th.-  mixture  being  kept  at   160    F  f"r  one  hour.     5 
qucntly,  it  shall  Ik led  t5  80    P  .  mad.-  u(i  to  300  c  c.: 
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filtered,  and  its  specific  gravity  taken.     The  extract  shall 

■  I.  t"  the  nearest  first  phv f  decimals,  in  lb.  per 

ird  quarter  of  336  lb.     Colour  : — A  volume  of  20  c.c. 

of  the  above  extract,  which  must  be  brilliant,  shall  be 

dilated  to  loo  eje.  and  the  oolout  read  in  a  1   inch  cell, 

Lovibond  tintometer  and  gU— —  of  the    "52" 

Beriea. 

Black  barleys  ami  malts.-  Extract  A  little  Orel 
50  cruis.  of  the  sample  shall  be  finely  ground  in  a  coffee 
null,  ami  of  this  GO  gnna  shall  be  extracted  with  about 
350  c.c.  of  boiling  distilled  water.  The  infusion  shall 
be  kept  in  a  bath  of  boning  water  for  one  hour,  after 
which  it  shall  be  oooled  to  60"  I'..  made  up  to  516  o.c, 
shaken,  filtered  ami  the  specific  gravity  taken.  Colour  .'  — 
of  the  above  extract  diluted  to  1000  c.c.  shall 
bo  read  in  a  1  inch  cell  using  a  Lovibond  tintometer 
and  the  "  52  "  series  of  glasses, 

Caramel. — Colour: — lo  grms.  of  the  sample  shall  be 
dissolved  in  distilled  water  and  made  up  to  100  c.c.  at 
80  V.  i  if  thi.-  solution  111  c.c.  shall  be  diluted  to  a  litre 
and  the  colour  read  as  in  the  other  cases.  The  committee 
remark  that  it  is  now  recognised  that  the  distance  1  etween 
the  rolls  of  different  Seek  laboratory  mills  when  set  at 
26  i-  not  invariable,  and  further  that  it  increases  with 
wear.  They  find  by  direct  examination  of  a  number  of 
mills  that  25  c<  >r  responds  to  an  average  distance,  measured 
with  a  feeler  gauge,  between  different  parts  of  the  rolls 
of  iKi  mm.,  and  recommend  that  mills  for  malt  analysis 
should  be  used  set  by  gauge  to  this  distance  and  not  by 
the  maker's  scale. — R.  L.  S. 


Malt  , 


Determination  of  sulphuring  of  

Chem.-Zeit.,   1910.  34.   1159. 


0.  Reinke. 


The  sulphuring  of  malt  can  be  estimated  by  distilling  an 
aqueous  extract  with  phosphoric  acid  in  a  current  of  carbon 
dioxide.  The  sulphur  dioxide  is  absorbed  in  an  iodine 
solution,  and  the  resulting  sulphuric  acid  precipitated 
with  barium  chloride.  To  make  the  extract.  100  grms. 
of  whole  grain  and  300  grms.  of  water  are  allowed  to  stand 
for  three  hours  and  then  200  c.c.  are  filtered  off.  Only 
malt  containing  over  0-001  per  cent,  of  sulphur  dioxide 
can  be  considered  to  be  sulphured.  It  often  happens 
that  a  sample  which  gives  no  barium  precipitate  when 
tested  by  tin-  above  method,  gives  a  brown  stain  on  lead 
acetate  paper,  when  tested  qualitatively  with  zinc  and 
sulphuric  acid.  In  these  cases  the  colour  results  from 
the  action  of  organic  bodies. — T.  St. 

Zmertate.     H.    Euler,    E.    Lindberg    and    K.    Melander. 
Z.   physio),  ('hem.,   1910.  69.   152—107. 

IlTVEBTASX  may  be  obtained  from  the  yeast  cells  in  which 
it  is  contained  either  by  drying  them  and  extracting  with 
water  or  by  allowing  the  pressed  yeast  to  liquefy  by  auto- 
digestion.  Both  these  methods  have  been  shown  In- 
previous  observers  to  yield  very  active  preparations 
which,  however,  have  not  hitherto  been  directly  compared. 
Trie  authors  have  prepared  such  solutions  and  find  that 
the  same  yield  of  enzyme  is  obtained  by  either  method 
but  that  by  autolysis  it  is  obtained  in  far  more  concen- 
trated form.  By  repeated  treatment  of  such  a  solution 
of  invertase  with  kaolin  and  charcoal,  and  precipitation 
by  alcohol,  a  crude  invertase  was  obtained,  containing 
nitrogen  0-31)  per  cent.,  carbon  42-3  per  cent,  and  ash 
2-07  per  cent.,  which  was  more  active  than  any  preparation 
that  ha-  previously  been  dea  ribed.  0-05  grm.  of  the  pro- 
duct dissolved  in  5  co.  of  o-5  .V  sodium  dihydrogen  phos- 
phate when  added  to  20  c.c.  of  a  20  per  cent,  solution  of 
sucrose  redneed  it-  optical  activity  to  zero  in  14  minutes 
at   20°  0— R.  L.  8. 

H'-r  yeast  ;  Modification  of  the  properties  r,f  lop-fermenta- 
tion. ¥.  Bchonfeld.  rVoch.  f.  Bran.,  1910,  27,  541-542 
053—556. 

Oxk  of  the  most  noticeable  differences  shown  by  various 
rai  >  s  of  yeast  is  in  the  tendency  to  "  break,"  or  form 
aggregates  of  cells,  at  a  certain  stage  of  the  fermenta- 
tion. In  some  yeasts  this  is  well  marked  whereas  in 
others  there  is  no  tendency  to  "  break  and  the  beer 
remains    turbid    after    fermentation    is    complete     The 


author  shows  that  top-fermentation  yeast  of  strains 
which  "  break  "  well,  lose  the  property  after  a  score  or  so 
>t  generations  grown  at  30 -('.,  and  suggests  that  it  is 
the  high  temperature  to  which  the  fermentations  are 
allowed  to  rise  which  has.  in  so  many  cases,  deprived  English 
brewery  yeasts  of  this  property.  He  shows  further 
that  the  ■■  break  "  is  acquired  by  yeasts  which  have  been 
stored  under  beer  for  some  months  at  temperatures 
approaching  0°  ('. — 1!.  1..  8. 

Wash    iji  aet  .     The   biological  disposal   of  .     W.    J. 

Dibdin.    J.    Inst.    Brew.,    1910,    16,    535—541. 

Examination  of  growths  of  yeast  subjected  to  the  full 
activity  of  cultures  of  bacteria,  such  as  are  present  in 
biological  beds  dealing  with  normal  sewage,  the  higher 
infusoria,  such  as  carchesium,  anguillula,  etc.,  and  moulds 
such  as  the  mucors  has  failed  to  detect  au\  cell  which 
could  be  said  to  have  been  penetrated  by  these  organisms. 
The  living  processes  of  the  yeast  cells  were  in  an  active 
state  except  that  no  budding  occurred.  On  the  other 
hand  dead  cells,  from  which  the  contents  become  liberated* 
at  once  become  a  prey  to  the  organisms.  From  these  con- 
siderations it  is  clear  that  for  biological  disposal  the  yeast 
cells  must  first  be  killed.  The  death  of  the  cells  appears 
t<>  be  hastened  by  the  presence  among  them  of  other  living 
organisms  such  as  those  mentioned.  It  is  evident)  there- 
fore, that  the  natural  method  of  effecting  the  disposal  of 
waste  yeast  is  to  spread  it  in  thin  layers  on  surfaces  sup- 
porting the  maximum  number  of  living  organisms,  such 
as  the  various  bacteria,  infusoria,  anguillulre,  and  moulds, 
which  must  be  kept  suitably  moist  and  aerated,  when  bud- 
ding  of  the  cells  will  cease  and  disintegration  take  place 
according  to  the  usual  routine  of  biological  action.  The 
reast  in  suspension  is  run  into  beds,  from  3 — 5  feet  deep, 
containing  shelves  of  rough  slate,  J — 1  inch  apart,  sup- 
ported on  slate  blocks.  The  bed  is  started  with  humus 
from  a  sewage  bed  in  full  working  order  which  is  allowed 
to  settle  on  the  plates  and  deposit  the  organisms  which 
will  afterwards  consume  the  yeast.  If  the  yeast  settles 
badly  from  suspension,  lime  and  iron  must  be  added  just 
before  it  is  run  into  the  bed.  After  allowing  sufficient  time 
for  sedimentation  to  take  place,  1 — 2  hours  is  ample, 
the  water  is  drawn  off  and  the  outlet  left  open  for  drainage 
and  aeration  until  it  is  required  to  refill  the  bed.  The 
effluent  from  the  slate  beds  should  be  passed  on  to  fine 
contact  beds.  It  is  calculated  that  with  slates  1  inch 
apart.  080  cubic  yards  of  bed  are  necessary  to  dispose  of 
1  ton  of  pressed  yeast  per  diem. — R.  L.  S. 

Fermentation  ;     Apparatus    for    collecting    and    measuring 

tin:  gases  evolved  during .     A.  Harden,  J.  Thompson, 

and  W.  J.  Young.     Bio-Chem.  J.,  1910,  5,  230—235. 

When  the  amount  of  gas  evolved  in  a  fermentation  is 
comparatively  small  a  Schiff's  nitrometer  may  be  used. 
The  fermentation  flask  fitted  with  a  three-way  tap  is 
connected  by  glass  and  rubber  tubing,  using  as  little  of  the 
latter  as  possible,  with  the  delivery  inlet  of  the  nitro- 
meter. The  reservoir  of  mercury  is  fitted  with  a  doubly- 
bored  stopper,  one  hole  of  which  is  fitted  with  a  siphon, 
the  other  with  a  small  pressure  bulb.  The  siphon  com- 
municates with  a  beaker  which  can  overflow  into  a  basin. 
The  top  of  the  beaker  is  on  a  level  with  the  delivery  inlet 
of  the  nitrometer,  and  the  top  of  the  reservoir  is  a  little 
higher  than  this.  The  nitrometer  is  filled  with  mercury 
and  the  siphon  started  by  the  pressure  bulb.  The  fermenta- 
tion flask  is  connected  by  means  of  the  three-way  tap. 
The  mercury  displaced  by  the  gas  produced,  flows  into  the 
reservoir,  thence  by  the  siphon  into  the  beaker,  the  gas 
being  thus  collected  at  a  constant  pressure.  When  the 
nitrometer  is  filled  with  gas,  the  three-way  tap  is  closed, 
the  reservoir  filled  with  mercury,  and  raised  to  fill  the 
nitrometer  in  the  usual  way.  The  reservoir  is  replaced 
in  its  original  position,  the  siphon  started,  and  the  fermen- 
tation flask  again  connected.  If  larger  quantities  of  gas. 
3 — 7  litres,  are  evolved,  an  apparatus  constructed  on 
the  same  principle  (see  fig. )  is  used.  The  graduated  portion 
of  the  nitrometer  is  replaced  by  a  calibrated  vertical  tube, 
B,  about  ntie  metre  in  length  and  10  mm.  diameter.  This 
is  sealed  at  the  lower  end  and  provided  with  a  gas  inlet.  K. 
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Produetitm  ../  alcohol  and  calcium  tartroM  /r«m 
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m  is.  which  in.   unsuil  ible  foi  fo  .1.  I.  .v.    been  ■  m 
ployi  'l    ii.    -  ,i    ipjrl)       1 1,. 

»utl Ii   i  i  ibi      i'i-     i ..m.I    app  ii  nerlj 

used  in  an  Italian    urranl  duitillerj  working  the  diffusion 
i&     The  diffusers,  20  in  numbei  if  woodan 

tuna,  Darrowej  ,.i  the  bottom  than  al  the  top,  ""'1  pro 
i  wiili  false  bottoms  ..i  perforated  uonpei   plate*.      \ 
I  inn  was  filled  up  with  bol   water,  which 
iliowed  to  remain  in  i  ontaol   wit  h  i  he  ■  ui  rani 
. b,  i he  juice  1 1.  ins  drawnoff toai 

■  ■  Balling.  The  tun  w.i-  filled  up  again  with  hot 
water  for  11  hours  and  a  second  running  drawn  off  ■ 
densitj  .••  20  22  Balling.  The  juice  wen!  '■•  the 
entation  tuns,  and  was  made  up  al  a  densit)  of 
Ii  Balling.  Fermentation  started  at  20  22  I  and 
finished  -it  about  30  <  .  in  32  :;.">  bow  I  >.  I  illation 
was  effected  in  a  continuous  reoti/ying  apparatus,  am!  t ) ■- - 

quality  ol  theapiril  was  ven  a I.     I  pent  wash 

tte    ».i«    precipitated    bj    means   ..(   dilute 

milk  >>f  lime.     The  currants  contained  from  60  to  SB  per 

.■ui.  and  yielded  28-6    33  litres  of  absolute  ileohol 

pei    imi  kilo^. ;   the  yield  of  calcium  tartrate,  containing 

SO     ".I   pei   ..mi.  of  tin t ,i 1 1.    acid,  amounted  to  J",     t-a 

nt.  ,.f  the  weigh!  1 1  the  curranta    .1   I'.  Ii. 

Ethyl  alcohol  in  prtsmce  »/  methyl  alcohol .    Detection  and 

determination  of .     G.  Denigee.     Hull.  Boe.  i  Ium.. 

1910,  7.  y.'il     962. 

i        process,   which   i-   based   upon  the  facl    that   ethyl 
alcohol  is  readily  oxidised  to  acetaldehyde  by  means  of 
bromine   water,   whereas    methyl   alcohol,   under  similar 
conditions,  is  nol  appreciably  affected,  consisU  In  heal 
a  mixture  of  0*2  o.c.  ..f  the  alcohol  and  6  c.c.  ol  bromine 
water  (IKS  c.c.  "f  bromine  in  60  c.c.  ..(  water)  in  ■  l».ilint: 
water  hath,  for  .">    6  minutes  unless  the  colour  is  discharged 
sooner,  then  cooling  the  mixture  and,  if  still  i  oloured,  add 
ins  commercial  sodium  bisulphite  solution    38      H) 
diluted  t..  one-fifth,  drop  by  drop,  until  the  colour  just 
and  finally  adding  6  o.c.  of  bisulphite-fuchsJn 
solution  and  allowing  th.-  mixture  to  stand  for  r>    B  minutes. 
In  the  presence  ol  ethyl  alcohol,    .  ■■  fish-violet 

coloration  is  developed,  the  intensity  of  which  Is  pro- 
portional to  the  amount  ol  alcohi  I  present,  and  the  method, 
which  allows  the  detection  ..f  I  pei  cent,  of  alcohol,  may 
be    made    quantitative    by    conrparin  '■  .nr    with 

a  standard.  The  fuchain  solution  i-  beat  prepared  bj 
adding  I"  ....  of  sodium  bisulphite  (30  B  to  l  litn 
an  aqueous  solution  of  fuchain  "I  per  cent.),  and,  when 
the  colour  has  become  faint,  adding  10  c  c  ol  i  ■  dj  antraled 
hydrochloric  acid.  For  verj  small  quantities,  n  blank 
experiment  with  pure  methyl  alcohol  is  made  for  com- 
>n.  Ethyl  alcohol  is  detected  in  the  absence  of 
methyl  alcohol,  or  in  the  presence  "i  only  ■  small  proportion 
of  the  latter,  by  adding  an  equal  volume  of  methyl  alcohol 
to  the  sample  to  be  tested,  and  in  examining  very  dilute 
solutions  of  ethyl  alcohol  (0-06  to  3  per  cent  I,  the  mixture 
to  be  heated  is  made  by  adding  0  2  i ...  ..i  methyl  alcohol 
ami  0-03  o-c.  of  bromine  to  6  •  •• .  of  the  as  ohoL     I'  Book. 

i  ■    produced   by   iodint    m   pretena    "I    d>*trint. 

Riv.,i     s      XVII. 
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Alcohol  from   maize,  groin,   uinm  molasses. 

coal  and  the  like  ,    Protest  for  obtaining .     B.  Fabbri, 

London.     Rag.  Pat.  27.713.  N o\    29,  1909. 

A  s  \i  .  ii akikikii  mash  is  sown  with  yeaal  ami  there  arc 

aiMed  1 — U'  per  cent  md   10     I".  per  cent,  of 

pal.     Aftei    16  the  fermentation  tod 

ami  1—3  per  cent,  of  calcium  aside  is  added  ;   disti/lsftoB 


Near  the  top  of  the  vortical  tube  is  a  Bide  tube,  C,  and 
stop-cock,  l>.  oonnected  with  a  Fleuss  pump.  The  top  of 
the  tube  projects  by  about  2  om.  through  the  rubber 
stopper  of  a  large  inverted  bolthead  tlask.  A.  This  j.'ini 
is  Beaded  within  an.l  without  with  mercury  as  Bhown, 
The  lower  connection  tubes  and  the  reservoir  are  filled 
with  mercury  and  the  large  Mask  exhausted  as  far  aa 
possible,  the  mercury  in  the  vertical  tube  rising  to  nearly 
the  height  of  the  barometer  at  the  time.  The  fermentation 
tlask  is  connected  and  fermentation  allowed  t..  proceed, 
-wig  the  mercury  in  the  vertical  tube  to  fall,  (knowing 
the  volume  of  the  tube  and  tlask.  the  pressure  inside  the 
Mask  .an  be  ascertained  from  the  height  ol  the  mercury 
in  the  lube  an.l  hence  the  gas  evolved  corrected  t..  normal 
pressure.  Samples  for  analysis  can  be  withdrawn  through 
the  side  tube.  C,  and  collected  in  the  pipette,  P.  The 
apparatus  has  the  advantage  that  largi  amountc  ol 
can  be  collected  and  measured  over  mercury  without  using 
BMnanageable  amounts  of  the  latter. — P. Shbn. 

Aieohohc   fermentation;    Action   nf  nitrate*   i>< A. 

Kernbaoh    and   A.    Lanzenberg.      Comptes    rend.,    1910, 
151.  7J6-  729. 

Coktraby  to  the  general  opinion,  that  nitrates  exercise 
a  harmful  influence  in  alcoholic  fermentation,  the  ant] 
tind.  in  experimenting  with  various  yeasts,  that  nitrates 
either  increase  the  rate  at  which  al.  <>h<>l  is  produced  or 
are  without  influence.  The  ini  teased  activity  is  aasoi  iated 
with  the  zymase  and  is  not  due  t..  greatei  vitality  of  the 
yeast  itself;  in  fact,  the  yeaal  cells  multiply  at  a  much 
slower   rate   as   the    proportion   of    nitrate    is   increased. 

V  Sods. 

Manganese;  l)etect\on  and  determination  o/  — — i»  irine. 
Dumitrescou  and  K.  Nicolau.  Ann.  Falsif.,  1910,  3. 
407 — no. 

Manganese  must  be  regarded  as  ■  norma]  constituent  of 

vine,  since  it  has  been  found  in  all  kinds.  IkiiIi  white  and 
red.  The  proportions  of  manganese  recorded  have  varied 
from  "'12  menu,   to  27   nisrmis.   per  litre,   but   there  is 
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ted  S  hours  Inter.  According  to  another  process 
the  oial  is  powdered  and  mixed  with  50  per  oent.  of  water 
to  which  is  added  1 — 10  per  cent,  oi  sugar,  the  whole 
being  heated  at  140  K.  for  3  hours.  The  wort  is  fermented 
with  yeast  for  48  hours  at  180'  F.  and  I     :'.  per  rent,  of 

•  allium  oxide  is  added  before  distillation.  The  coal 
provider   nitrogenous  compounds  and   antiseptic   hydro- 

•  arbons  and  phenols  to  the  fermenting  wort.     ,1.  F.  B. 

[Krtiriny]  Circulation    in  u   liquid;    Production  of by 

means  of  gaset.  A.  Amnann.  Dversgehofen,  Germany. 
Eng.  1'at.  1224.  Jan.  17.  1910. 
Cluji  is  made  for  a  process  of  using  carbon  dioxide  of 
fermentation,  or  other  gas,  ti >  effect  the  cironlation  and 
mixing  of  liquids,  especially  fermentable  liquids.  The  bung- 
hole  of  a  fermentation  cask  is  fitted  with  a  screw  bung 
i  arrying  a  tin  pipe  which  extends  to  the  centre  of  the  cask 
and  is  perforated  at  the  bottom.  Outside  the  cask,  the 
bong  is  fitted  with  a  lantern-like  glass  cylinder,  which 
contains  a  float  sliding  on  a  vertical  guide  rod.  The  top 
of  the  cylinder  communicates  with  a  chamber  provided 
with  two  valved  openings,  one  of  which  leads  to  the 
external  air  or  to  a  gas  meter,  whilst  the  other  communi- 
catee with  the  space  between  the  screw  bung 
and  the  tin  pipe.  The  carbon  dioxide  which  collects  in 
the  upper  part  of  the  cask  above  the  fermenting  liquid. 
forces  the  liquid  through  the  tin  pipe  into  the  glass  cylinder  ; 
the  float  rises  until  it  strikes  a  stop  on  the  guide  rod. 
whereby  the  valve  leading  to  the  external  air  is  closed 
and  the  other  valve  is  opened.  The  gas  now  escapes  from 
the  cask  through  the  space  between  the  screw  bung  and 
the  tin  pipe  to  the  chamber  above  mentioned,  and  thence  j 
into  the  upper  part  of  the  glass  cylinder,  whereby  the 
liquid  previously  forced  into  the  cylinder,  is  now  expelled, 
t  hn  mgh  a  pipe  at  the  bottom  of  the  cylinder,  to  the  bottom 
of  the  fermentation  cask.  The  float  falls  until  it  strikes 
a  stop  at  the  bottom  of  the  guide  rod,  whereby  the  valve 
communicating  with  the  external  air  is  opened  and  the 
other  valve  is  closed.  The  gas  again  accumulates  in  the 
space  in  the  cask  above  the  fermenting  liquid  (a  space 
which  should  amount  to  50 — ICO  litres)  and  the  cycle  is 
repeated.  The  pipe  which  leads  the  liquid  from  the 
cylinder  to  the  cask  is  provided  with  a  check  valve.  The 
cask  may  be  modified  in  that  it  is  fitted  with  two  horizontal, 
perforated  partitions  forming  a  chamber  separated  from 
the  bottom  of  the  cask  and  from  the  surface  of  the  liquid  : 
the  -'ilid  portions  of  the  mash  are  thus  prevented  from 
settling  to  the  bottom  of  the  cask  and  from  rising  to  the 
surface  of  the  liquid.  The  liquid  returned  to  the  cask  is 
introduced  into  this  intermediate  chamber. — L.  E. 

Alcohol  ;  Manufacture  oj  ethyl using  oleaginous  grains 

and    residual    calces    from    oil    factories.     J.    Jean    and 
D.  de  Yulitch.      Fr.  Pat.  415,535,  July  15,  1909. 

The  grains  or  cakes,  from  which  most  of  the  oil  has  been 
extracted  in  the  factory,  are  freed  from  the  remainder 
of  the  oil  by  being  heated  with  a  volatile  solvent,  pre- 
ferably carbon  tetrachloride,  under  a  pressure  of  1 — 3 
kilos.  The  grains  or  cakes  are  separated  from  the  solvent, 
and  freed  from  the  last  traces  of  the  latter  by  being  sub- 
jected to  the  action  of  a  current  of  steam.  They  are  then 
heated  with  phosphoric  acid  (15 — 25  grins,  of  acid  per 
litr.-  nt  water)  in  an  autoclave  under  a  pressure  of  3— 0 
kilos.  The  saccharine  liquor  thus  obtained  is  neutralised 
with  tricalcic  phosphate  or  phosphatic  chalk  ;  the  liquor 
i-  filtered  off,  fermented,  and  distilled  ;    the  solid  residue 

is  dried,  and  constitutes  a   phosphatic  and   nitroge i 

manure. — I,.  K. 

Wines  of  a  definih   calour-intuwily  ;    Process  for  obtaining 

bn-tt'l  on   the   use  of  sulfihuiiri-.   mm  pound*  and  of 

I    aldehydes.     V.    Martinand- 
Fr.  Pat.  415,841,   Kpr.  13,  1910. 

The  must  expressed  from  the  grapes  is  treated  with  sul- 
phurous   compounds    (sulphurous    acid,    sulphites,    and 

alkali  bisulphites)  in  amount  corresponding  to  the  colora- 
tion desired  :  this  amount  is  determined  by  trial  experi- 
ments with  samples  of  the  must.  The  mixture  of  sulphited 
must    and   mare   is  allowed   to  stand   For  some  hours,  the 


must  then  being  drawn  off  and  fermented  with  a  large 
quantity  of  yeast.  The  pitching  yeast  may  be  prepared 
from  wine  yeast  cultivated  in  such  a  way  as  to  contain 
acetaldehyde.  or  the  yeast  may  be  treated  with  acctalde- 
hyde  or  other  aldehyde.  The  aldehyde  combines  with  the 
sulphurous  acid,  and  the  coloration,  due  to  the  colouring 
matter  of  the  grapes,  appears. — 1..  K. 

Utilisation  in  tht  preparation  of  foods  of  weak  worts  ami 
apt  ut  goods  fro/n  fermentation  and  distillation.  Fr.  Pat. 
415.073.     See  XIXa. 
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Milk-;     Sterilisation    of by    -ultra-violet    rays.     P.    H. 

Rdmer  and  T.  Sames.     Hyg.  Rdsch.,  1910,  20,  873—877. 
Chem.  Zentr.,   1910,  2.   1397. 

Milk  was  exposed  in  a  layer  1-5  cm.  deep,  in  a  small  quartz 
flask,  to  the  rays  frVjm  a  quartz  mercury  vapour  lamp 
(6  amperes)  at  a  distance  of  15  cm.,  a  reflector  being  also 
used.  The  number  of  micro-organisms  in  the  milk  was 
considerably  diminished  by  exposure  to  the  rays.  After 
20  minutes,  mould  fungi,  cocci,  and  rod  bacteria,  with  and 
without  spores,  eoidd  be  detected  ;  some  of  these  produced 
peptonisation.  When  butter  fat  is  exposed  to  ultra- 
violet rays  its  iodine  value  becomes  lower  ;  the  effect  on 
the  fat  in  milk  and  cream  is  much  less  pronounced,  owing 
to  the  presence  of  substances  in  colloidal  solution  which 
hinder  the  action  of  the  rays.  Ultra-violet  rays  destroy 
the  oxydase  of  milk,  but  the  reductase  which  produces  the 
formalin-methylene  blue  reaction  is  more  resistant. — A.  S. 

Milk;    The  oxidation-index  of .     T.  Jona.     Bull.  Soc. 

Medico-Chirurgica  di  Pavia.  1910.     Chem.  Zentr.,  1910. 
2,  1328. 

Five  c.c.  of  milk  are  diluted  to  500  c.c.  with  water,  and 
10  c.c.  of  the  diluted  milk  are  heated  with  20  c.c.  of 
sulphuric  acid  (1:5)  to  60° — 70°  C.  on  the  water-bath, 
and  N/10  permanganate  solution  run  in,  drop  by  drop, 
until  a  red  colour  permanent  for  10  minutes  is  obtained. 
The  number  of  c.c.  of  permanganate  used,  referred  to 
1  c.c.  of  milk,  is  called  the  oxidation-index.  A  similar 
determination  is  made  with  the  milk-serum  prepared  by 
treating  100  c.c.  of  milk  with  2  c.c.  of  20  per  cent,  acetic 
acid,  heating  in  a  boiling  water-bath  under  a  reflux  con- 
denser for  10  minutes,  rapidly  cooling,  and  filtering  through 
a  dry  filter.  The  oxidation-index  of  skimmed  milk  is  low, 
but  that  of  the  serum  is  normal.  With  watered  milk,  on 
the  other  hand,  the  indexes  of  both  the  milk  and  the 
serum  are  low.  Milk  which  has  been  both  skimmed  and 
watered  also  gives  low  indexes  both  for  the  milk  and  the 
serum,  and  the  difference  between  the  two  values  is  much 
less  than  usual.  In  the  case  of  the  milk  supplied  in  the 
neighbourhood  of  Pavia,  Italy,  the  oxidation  index  was 
43 — 45  for  the  milk  and  3li — 38  for  the  serum  ;  the  limiting 
values  for  milks  from  individual  cows  were  41 — 48  for  the 
milk  and  32 — 40  for  the  serum.  On  skimming  the  milk, 
the  oxidation  index  fell  to  42,  40,  and  finally  to  37  ;  whilst 
on  watering,  the  following  values  were  obtained  : — 

Water,  per  cent.  I  10  I  20  30  40  50  60  70  i  80  '  90  I  100 
Index  of  milk  38      33      28      24      20  i    16      12  !     8        4        0 

Index  uf  serum   !  33  |  29      25  |  21     17-5    14     10-5     7      3-5  i     0 

—A.  S. 

Lactose  and  fat  in  milk  ;    New  met/toil  for  the  determination 

of .     T.    Jona.      Bull.    Soc.     Medico-Chirurgica    di 

Pavia.  1910.     (hem.  Zentr.,  1910.  2.  1328—1329. 

Tin:  author  has  found  that  the  fat  extracted  directly  from 
milk  consumes  just  as  much  permanganate  as  corresponds 
with  the  difference  between  the  oxidation-indexes  (see  pre- 
eeding  a  list  tact)  of  the  milk  (43 — 45)  and  of  the  serum 
(36 — 38).  Hence,  by  determining  the  number  of  c.c.  of  A'/IO 
permanganate,  consumed  by  1  c.c.  of  the  milk  and  by  1  c.c.  of 
the  serum,  and  multiplying  the  difference  between  the  two 
values  by  049  (a  factor  found  by  direct  experiments),  the 
percentage  of  fat  is  obtained.      In  the  case  of  the  serum,  the 
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(oonunption  "I  permanganate  is  due  to  the  lai  to  e,  and  i  h<- 
nnmber  ol  c.o.  ol  A    10  permanganab   needed  loi   i  c  i    ol 
tin'  nrum,  when  multiplied  by  0-1401, gives  th 
•  >f  lactose  in  the  serum,     h  i-  stated  thai   I  •  o    ol    \    l" 
permanganate  oxidises  approximately  equal  quant 
lactose,  sucrose,  ami  dextrose.      V.  S 

■  iiml  fur  l-      A    Hun.     Milchwirts.  Zcntrelbl.,  1910, 
6.  .ISA-    394.     Chem.  Zentr.,   1910,  2.   1386     12S7. 

Ink  average  composition  ol  a  number  of  samples  "I  i  om 
men  nil  oasein  examined  bj  the  author  was:  water, 
inns  :  drj  substance,  89-62;  f.ii.  1-89;  casein,  79*46 ; 
and  ash  6-61  per  cent.  In  four  samples  of  aeid 
prepared  liv  the  author,  the  water  content  varied  from 
;. -.v.  to  B*65  per  cent.,  dry  Bubstance,  91-36  94-46;  fat, 
0*006  0*075;  and  ash,  0-0  per  cent. ;  the  nitrogen  content 
of  the  dry  substance  free  from  fat  and  ash  was  from  16*58 
la  15-68  per  cent.,  the  casein  factor  being  6-40  6-41.  In 
four  samples  of  rennet-oasein  (paracasein)  also  prepared 
In  the  author,  and  dried  at  99° — 102°  <\.  the  watei  eon 
tent  was  from 0*60  to 2-97  per  cent.,  drj  substance,  07*08- 
00-40;  fit.  0*08  0-66;  and  ash,  5-00  8*65  per  cent, 
the  nitrogen  content  of  the  drj  substance  tree  from  fat 
and  ash  was  15-64  15-74  per  rent.  The  composition  of 
|6  samples  of  etinl  prepared  by  the  combined  action  of 
rennet  and  acid  was :  water.  73-08  80-03  (mean,  76  70) : 
,lrv  substance.  19(17  2H-92  (23-30):  fat.  0  36— 110 
[0-66);  ash,  118— 218  (1-59)  per  cent.  Curd  to  be 
useil  in  Bour  milk  elieese  making  should  contain  at  the 
most  60— 64  per  oent.  of  water.    Curd  prepared  bj  mean 

of  rennet,  or  mainly  by  the  action  of  rennet,  when  only 
a  few  days  old  may  contain  a  relatively  large  quantity  of 
lactose :  from  2-22  to  1*29  pei  oent.  was  found,  for 
example,  m  fattj  ourds  containing  47-7n  to  68*81  per  oent. 

of  wat..   ami  22-36      36-03  of  fat.       A.  S. 

Wheat  Ihmr  ;  Eflrcts  of  bleaching  upon  tht  digestibility 
nl  .  K.  \V.  Rockwood.  .1.  Biol.  I  hem..  1910,  8. 
327—340. 

Hk.sci.ts  obtained  during  an  investigation  of  the  digest* 
hilitv    of  Hour  which   had   been   bleached    by    mi 
nitrogen  peroxide  are  recorded.     Tests  were  made  on  a 
number  of  samples,  ■  bleached  and  an  unbleached  specimen 

of  the  same  sample  of  flout  being  tested  at  the  same  time 
and  in  the  same  manner.  Moist,  uncooked  gluten  obtained 
from  bleached  Hour  was  found  to  be  digested  by  pepsin 
hydrochloric  acid  as  rapidly  as  that  from  unbleached 
(lour,  whilst  pancreatin  solution  digested  the  gluten  from 
bleached  Hour  more  readily  than  that  from  unbleached 
Hour,  looked  gluten  from  bleached  Hour  was  ,,|so  more 
rapidly  digested,  both  by  pepsin  and  pancreatin,  than 
was  cooked,  unbleached  gluten.  Una. I  made  from 
bleached  Hour  did  not  differ  in  digestibility  from  that 
made  with  unbleached  Hour:  the  nitrite-reacting  Bub- 
stanec  almost,  or  altogether,  disappeared  before  the 
bread  was  removed  from  the  oven.  The  starch  was  also 
unaltered  by  the  bleaching  treatment,  that  i-.  as 
the  rate  of  its  digestion  or  inversion  by  pancreatin,  ptyalin, 
or  diastase,     \\    1'.  S. 

Saccharin;    Detection   and  determination   of 

rich   hi   fat,    itarch,   and   proteins.     M.   TorteUi   and    E 
Piazza.     Z.   Dntors.   Nahr.   GenuBsm..   1910,  20.    189 

494. 
I\  the  method  proposed  the  saccharin  is  extracted  toon 
the  material  by  means  of  S  mixture  of  alcohol  and 
chloride    solution  ;     the    fat    is    then    removed    from    the 
extract    by-    extraction    with    petroleum    spirit,    and    the 
saccharin  is  Anally  separated  by  means  of   a  mixture  of 
ether  and  petroleum  spirit.     The  details  of  the  pro 
as  follows:     A  weighed  quantity  of  the  sample  is  mixed 
with  about  18  grms.  of  fine  sand  ami  10  gnns,  of 
lime  (liquids  an  evaporated  to  the  consistence  of  a  paste 
after  the  addition  of  the  sand  and  lime)  and  the  mixture 
is  extracted  four  times  with  quantities  ol  50     ■     of  '"  iling 
96  per  cent,  alcohol.  10  e.e.  of  saturated  sodium  chloride 
.solution  being  added  each  time.     The  alcoholic'  solu 
tiltered.  the  filter  is  washed  with  a  mixture  of  alcohol  and 


Sodium  lotion,  and   Ihe   liltj.u  ,t,-,|   t,, 

a  volume  of  about  B0  c.e      W\  idnal  liquid 

1  -  mi  v.  d  with  III  .   .    oi  ilution, 

and  sxtt  v  iih  petroleum  spirit,      till  r 

the  :.iti\    mbatences  have  been  th  the  liqoid 

is  heated  ou  n  watei  bath  until  all  traces  oi  aleohi 

rpelled;    it  i-  then  oooled,  acidified  with  nilprmrii 
aenl,  ami  extrai  ted  sevei  ith  a  mixture 

i  equal  rolui  i  and  petroleum  spirit 

The  ethereal  extra  hod  once  wiu*  water,  filtered, 

and  evaporated,  when  the  saci  harin  present  in  the  sample 
is  obtained  i  line  n  siduc      From  ~'>  i  ,c.  of  milk. 

to   which  0*035  grm,   ol    -odium    laccharinatc  had   been 
Mi.    authors  ol. tamed    0*080  grm.    of   saccharin. 
Th    usual  te  i    mat.  be  applied  to  the  residue  to  identify 
il  !     in.  l.ut  attention  i-  drawn  t"  the  fact  that  b 

Bubstance  known  as  "dulcine  .a  "  sucrol  (p-phene- 
tolocarbamide)  is  Bometiroee  used  in  place  of  saooharin. 

Tin-  substance  is  extracted  fi the  food   bj    means  of 

nl.. .hoi  as  described  above  and  may   be   leparated  from 

rin   by  extracting  the  solution   with  ether,   before 

acidifying   with  sulphuri  "dulcine      is  present 

as  an  imide  whilst  the  saccharin  is  in  thi   form  of  ■  sail 

Dulcine      melts  at    1 T rt   i  ..   ami   jaocharin   at    223   i 

Th.-  two  .siilistain .-   ma*    also   be  differentiated    by   the 

■  il    ulplnu  in  th  in  molecule,  and  bj  t h> 

teristic    violet    coloration    produeed    when   ■    trace 
of   "  dulcine      is   suspended    in    s  I    with 

the  addition  ol  mercuric  nitrate  solution  free  from  nitrii 
a.id.  The  coloration  usually  appears  within  16  minutes, 
and  is  rendered  more  intense  bj  the  addition  of  a  small 
quantity  of  lead  peroxidi       \\    P  - 


Utilising  palm  oil  as  mi  edibU  fat.     Pickendey.     Set  XII 


Tin  mill  in  food.     U.S.  Dept  ol   Agrii  .  I I  Inspection 

Decision  No.    126.     Sept.  30,   1910        I  i: 

An  canned  goods  whii  h  are  prepared  prior  to  January  I. 
1911.  will  !»■  permitted  to  enter  and  pass  into  interstate 
commerce  without  detention  or  restriction  in  so  far  as  their 
content  of  tin  salts  is  concerned.  All  foods  which  are 
canned  subsequently  to  Januar]   I.  1911,  will  be  permitted 

importation    and    interetat mmerce    if    they    do    noi 

more  than  :HHi  melius,  of  tin  per  kilo.,  or  sails 
of  till  equivalent  thereto.  When  the  amount  of  tin.  or  an 
equivalent  amount  ..i  -alts  ..f  tin.  i-  greater  than  .'*"> 
mgrma.  per  kilo.,  entry  of  such  canted  goods  packed 
subsequently  to  January  I.  1911,  will  be  refused.  The 
re-id's  ol  examinations  marie  by  the  Bureau  of  chemistry 
ol  various  typos  of  canned  goods  indicate  that  in 
large  majority  of  I ases  inconsiderable  quantities  of  tin 
are  found,  well  within  the  limit   herein 


P\Tt  Ms. 

II  In  i/  .     Utilisation    "/  l"r   dietetic    purposes.     F.     1. 

Bond,  Ulou  astei       Eng.   Pat.  23,127,  Oot   II.  1909. 
Winv   i-  allowed   to  stand   in   a   suitable  vessel  for  from 
2  to  6  days  at  the  ordinary  temperature  until  it  has  attained 

ol  aciditj  ,  as  is  ed  bj  testing 

f  the  liquid  from  time  to  time,  and  thi 

liquid  is  then  drawn  off  and  heated  to  a  temperature  of 
I7n  !•'.  The  ili-s..l\ed  protein-  are  thus  coagulated  and 
an  ..  pn.ii.d;  after  hein^  washed,  the  ooagulum  may  l»- 
dried.  powdered,  and  a  I.     The  clarified  whey 

is  then  bottled  while  it   is  in  a  hot   and  -teril ndition. 

If  .1,-ire  I.   the  w  h<-\ .  after  bottling,   may  be  inoculated 

quantity  of   i  culture  of  lactic  acid  bacilli  in 
to  inert  I  dity  ;   this  result  is  aided  by  the  addition 

of  a  -mail  quantity  of  dextrose,  and  the  bottles  may  he 
closed   la-fore  the  fermentation  is  com]  hat  an 

is  produced.  An  alternative  method 
ting  the  fresh  whey  with  a  sufficient 
quantity  ol  hydrochloric  acid  to  precipitate  the  protein* 
when  the  mixture  is  heated  to  17"  r.  The  ooagulated 
pi  iteins  ire  then  removed,  and  the  solution  is  inoculated 
with  lactic  acid  bacilli.     W   1    6 
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Cu  XIXb.— WATER   PURIFICATION  ;    SANITATION. 


[Nov.  80,  1»1'J. 


t'uur  and  meal;    Treatment  of  .     W.  Jones,  Kim: 

iter.     Bag.  Pat,  24,278,  Oot  22,  1909.' 
The  Hour  is  agitated  in  ■  closed  chamber  into  which  a 

it  mi  quantity  ol  phosphoric  anhydride  vapour  is 
admitted  ;  the  Hour  is  introduced  a1  the  top  of  the  chamber 
and  leaven  through  an  opening  at  tin-  bottom.  The 
phosphorio    anhydride    vapour    is    produced    by    heating 

sphorio  anhydride  in  ■  suitable  olosed  vessel  through 
whi.li  a  current  i  if  air  is  forced  by  means  of  a  pump  or  fan. 
the  mixture  of  air  and  vapour  being  then  ronducted  to  the 
treatment  chamber.  Instead  of  phosphoric  anhydride. 
other  substances,  mi<  h  as  yellow  phosphorus,  phosphorus 
bisulphide,  or  phosphorus  pentasulphide,  may  be  used  for 
generating  the  gaseous  mixture  employed  in  the  process. 

W.  P.  s. 

Pneumatic    separators    for    granular    unbalances.     H.    .1. 
Hadduii.     London.      From     Alpine     Maschinenfabrik 

Gee.  ni.  I).  H..  Augsburg,  Germany.     Fng.  Pat.  lo.21ii. 

April  in.  1910. 
Is  apparatus  for  separating  grits  from  meal  in  which 
the  mixture  to  l>e  separated  is  fed  on  to  a  rotating  tray 
and  is  separated  after  being  Buns  outwards  by  a  current  of 
air.  a  loss  frequently  occurs  owing  to  the  small  quantity 
of  meal  carried  back  to  the  apparatus  with  the  air  returned 
from  t hi-  depositing  chamber.  In  order  to  avoid  this,  the 
returning  air  is  caused  hy  means  of  baffles  to  flow  outwards 
from  the-  under  surface  of  the  rotating  tray  so  that  the 
faffing  L'rits  do  not  carry  the  meal  into  the  grit  discharge. 

— W.  II.  C. 

Fruit  lines  ;    Apparatus  for  tin  continuous  or  intermittent 

deevlphitation  of with  or   without  concentration   of 

the  trail"!  iuice.  E.  A.  Barbet.  First  Addition,  dated 
July  13,  1909,  to  Fr.  Pat  4413.771.  on.  2.  1908  (this 
J„  1910,  104). 
The  plates  of  the  desulphiting  column  are  made  of  sand 
stone  or  of  glazed  earthenware.  The  porcelain  caps  which 
act  as  barhVs.  are  not  bolted  to  the  plates,  but  lit  into 
grooves  on  the  plates  and  are  cemented  in  the  grooves 
with  a  mixture  of  talc  and  sodium  silicate.  The  raised 
i:\-jv*  of  the  outlets  under  the  caps  are  perforated  at  the 
base,  BO  that  when  the  desulphitation  process  is  arrested. 
the  liquid  on  the  plate  flows  through  the  notches  in  the  lower 
part  of  the  caps  anil  through  the  hole  in  the  base  of  the 
raised  edge  of  the  outlet,  to  the  plate  beneath;  the 
plates  are  thus  completely  freed  from  liquid.  The  de- 
-ulj.hited  juice  passes  to  a  heater  where  it  is  concentrated 
by  boiling,  the  vapour  liberated  being  used  to  dcsulphite 
fresh  juice.  The  sulphurous  vapours  from  the  desulphiting 
i  olumn  pass  to  the  heater  of  a  second  effect.  The  partially 
concentrated  juice  from  the  first  effect  passes  to  the 
second  effort,  and,  if  desired,  a  third  effect  may  be  used. 
The  double  or  triple  effect  must  be  worked  with  a  sufficiently 
high  vacuum  in  order  that  the  juice  may  be  highly  con- 
centrated without  danger  of  caramelisation. —  L    E. 

Weak  worts  and  spent  goals  yielded  in  tin  j,  rmtntation  and 
distillation   of  starclirimiainita/   »»/ui»»n.v  ;     I'tiHsci/ion 

in   the   preparation   of   articles   of  food   of   .     Soc. 

Francaise  dee  Distilleries  de  llndochine.  Fr.  Pat. 
415,073,  July  3,  1909. 
The  weak  worts  or  the  spent  goods, or  both,  arc  added  to 
the  raw  material  used  to  prepare  sauces,  condiments  01 
other  articles  of  food  in  order  to  increase  their  food  value 
or  to  utilise  the  valuable  constituents  of  the  worts  oi 
goods. — R.  1..  S. 

Extraction  of  oil  from  tin    residue!  from  Oie  decortication 
and  bleaching  of  rice.     Fr.    Pat.    415,226.     Sec   XII. 


XIXb— WATER  PURIFICATION;  SANITATION. 

Watir    containing    much    suspended    matter;     Method    of 

clarifying .     Charitschkoff.    Chem.-Zcit..  1910.34, 

1175. 
Calcium    permanganate    in  aqueous  solution,  dissociates 
in  accordance  with  the  equation, 

I'afMnll,).     0a0     2Mll<>,  i-03; 
it  acts  therefore  as  an  oxidiser,  and  at  the  same  time  as  a 


precipitating  and  coagulating  agent.  It  is  superior  to 
alum  for  this  purpose,  and  an  example  is  given  of  a  river 
water,  containing  ti  ]ier  cent,  of  suspended  matter,  which 
was  quickly  rendered  pure  and  epiite  clear  by  treatment 
with  001  grm.  of  calcium  permanganate  per  litre,  though 
requiring  large  quantities  of  alum  to  produce  a  similar 
result.     An  excess  of  the  reagent  must  not  be  employed. 

— F.  Soon. 


Grcsosteril  (m-crcsol-o-oxnlic   ester).     E.    Bierottr   and    H. 

Haserodi.      Hyg.  lMsch..  1910,20,  1042— 104S.      (hem. 

Zentr.,  1910,  2,  1397. 

ml 'iiksoi.-o-oxai.ii  ester  melts  at  ,">4  ( '.,  and  is  decom- 
posed by  water  into  cresol  and  oxalic  acid.  A  0-26  per  cent. 
solution  kills  />'.  coli  in  15  minutes,  typhus  bacilli  in  10 
mins..  staphylococci  in  7  rains.,  pyocyaneus  in  5  mins.. 
and  cholera  bacilli  in  1  min.  With  a  1  per  cent, 
solution  the  organisms  mentioned  are  killed  in  less  than 
one  minute.  Spores  of  anthrax  bacilli  are  killed  within  tj 
hours  by  a  3  per  cent,  solution  of  the  ester.  Solutions  of 
m-crcsol  of  the  same  concentration  are  much  less  effective. 

— A.  S. 


Disinfecting  power  of  complex  orijanic  mercury  cermpounds. 
I.  Aromniic  mercury-carboxylic  acids.  W.  Schraut  h 
and  W.  Schoeller.  Z.  Hyg.  u.  Infekt.-Krankh..  1910, 
66,  497—504.     Ghent.  Zentr.,  1910,  2,  1395—1396. 

Kkomg  and  Paul's  view  (see  this  J..  1900.  1033)  that  the 
disinfecting  power  of  mercury  salts  increases  with  their 
degree  of  ionisation  in  solution,  does  not  hold  good  for 
complex  organic  mercury  compounds,  for  solutions  of 
many  of  these,  which  can  contain  only  small  quantities  of 
mercury  ions,  have  considerable  disinfecting  power,  some  of 
them  being  superior  to  strongly  ionised  mercury  salts.  The 
authors  have  examined  the  effect  of  different  substituting 
groups  on  the  sodium  salt  of  hydroxy mcrcuric-benzoic acid, 
which  has  a  high  disinfecting  power.  When  the  hydroxy 
group  united  to  the  mercury  is  replaced  by  iodine,  cyanogen, 
or  a  veronal  (diethylmalonylurea)  residue,  the  disinfecting 
power  is  diminished,  and  still  more  so  when  the  hydroxy 
group  is  replaced  by  sulphur  or  its  compounds,  whilst 
when  the  mercury  is  united  by  both  its  valences  to  the 
benzene  nucleus,  the  disinfecting  power  is  practically  nil. 

— A.  S. 

Biological  disposal  of  waste  yeast.     Dibdin.     £>ee  XVIII. 

Patents. 

Disinfectant  and  method  of  producing  the  same.  Gebr. 
Hevl  unci  Co.  Act. -lies..  Charlottenburg.  German}'. 
Eng.  Pat.  23.23d.  (lit.  11.  1909.  Under  Int.  ("onv„ 
June  30.  1909. 

The  disinfectant  consists  essentially  of  a  mixture  of 
j  cresolsulphonie  acid  and  aluminium  sulphate.  It  is 
prepared  by  mixing  together  20  parts  of  cresol  (obtained  by 
steam-distilling  crude  cresol  in  the  presence  of  copper 
acetate),  20  parts  of  concentrated  sulphuric  acid,  and 
15  parts  of  aluminium  sulphate  ;  a  gentle  heat  is  applie  " 
during  tli'  mixing  operation  and  the  residual  free  sulphuric 
acid  is  then  neutralised  by  the  addition  of  a  mixture  of 
alumina  and  iron  oxide.  The  resulting  compound  is 
practically  odourless. — W.  P.  S. 

Water  and  otlar  liquids;    Process  and  apparatus  for  the 

tterilisation  ol hg  means  of  ozone.     G.  F.  Jaubert. 

I',.  Pat.  415.574,  July  19,  1909. 

The  apparatus  consists  of  a  horizontal  quartz  mercury- 
vapour  lamp  ;  this  lamp  is  surrounded  by  a  jacket  and 
the  liquid  to  be  sterilised  is  caused  to  circulate  through 
the  space  between  the  lamp  and  the  jacket.  The  liquid 
should  contain  air  or  oxygen  in  solution  or  suspension,  so 
that  ozone  is  formed  when  the  liquid  is  subjected  to  the 
action   of   the   ultra-violet   rays   emitted    bv    the   lamp. 

— W.  P.  S. 


Vol.XXl.V.  No.  -•:.]  C.  XX.     ORGANIC  PR0bTJC*8s   MI'.Mt  I  \  Al.  -I  |  p.-T  A  \<  BG  I  \l.   nil..-     MO 


8l*rilisation    of    liquid*    or    I  (ton    oj    m 

\pparatus   for    th  meine   "i    ultra  violet    rays 

\     II'  'in.    \    Hi  Ihronm  i    ind   M    von   R  •  1.1m. 
ft.  Pat.  415,842,  April  20,  1010. 

u  il.  \  li  ea  arc  described  for  onsui  li  Liquid 

under  treatmi  ni  shall  preaent  a  perfectly  an 
while  il  i-  Ik  ing  subjected  lo  the  notion  oi  ulti 
proceeding  fn  ir  lamp      i 

attained  by  plai  ing  a  nunibet  ol  n    I  ingular  tuboa  in  the 

through  w  1 1  i i •  1 1  the  liquid  Howe  during  treatment, 
or    by    means   ol    partition    platoa    reaching   alternate!;) 

to  the  top  and   bottom  ol   tbe  vessel.      I 
various  si7..«  may  be  placed  in  the  vessel  in  order  to  equalise 
the  ralocitiea  of  the  different  currents  in  the  liqui 
thi'  batter   may    be   passed    through  a   series  ol    inclined 
tuUs,   the   inlet   ends  of   whi  h   are   slightlj    above   this 
surface  ol  the  liquid.     W,  P.  S. 


Wattr ;   Apparatus  for  freeing from  contained 

'i    continuous   circuit.     L.    H.    Darapsky,    Assignor    to 
lias  und  Jacobi  A.-G.,  Hamburg,  Germanv.     I'.S. 
Pat.  07:t.L*t;:i.  Oct  is.  1910. 

BnEng.  Pat.  12,246  of  1900  ;  this  J.,  1910,  107.     T.  P.  It. 


XX.     ORGANIC   PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

[Quinini<;iiiit]  Chin  in  tun  bihydrochloricum  and  "  Ira 

containing  it ;  Customs  tests  ol  im/i 

A.  K.  Dambergis and T.  Knmnenos.     Pharm,  Post,  1910, 

43.  789.     Chem.  Zentr.,   1910,  2,   1507. 
A.  Chininutn  [Quininicumi]  bihydrochloricum.     The  aqui 
solution  (S  :  60)  of  the  salt  is  mad.   "  alkaline  "  witn  .v   I 
sodium   hydroxide,   then   allowed    to   stand   for   2   bo 
in  contact  with  5  grins,  of  crystallised   sodium  sulph 
filtered,     and     the     quinine     determined     by     K  irnei  - 
method  (this  J.,  1887,  841).     0-1  grm.  oi  the  salt   should 
have  ii"  weighable  residue  on  ignition.     H.   "  Dra 
<»f  Chininum  bihydrochloricum.  -60   pieces  are   powdered 
and    extracted     with     30    c.o.     of     petroleum     benzine. 
The    extract    on    evaporation    should    not    yield    more 
than    0-6    grm.     "f    paraffin.     The    residue    from    the 
iction  is  dissolved  in  50  c.c.  of  water,  treated  with 
30  e.c.  of  a   15  per  cent,   solution   of  sodium  hydroxide, 
and  extracted  three  times  with  ether  (60  c  1     each 
The  ethereal  extract   should  leave  a   residue  ol  at 
8  grms.  on  evaporation.    -A.  S. 

Poppij    enzyme.     M-    Gonnermann.     Apoth.-Zcit..     1910, 
86,804—806.     Chem.  Zentr.,  1910,  2,  1486. 

The  author  has  investigated  the  cause  of  the  decrease  of 
morphine  content  during  the  ripening  of  poppy-capsules. 
This  is  considered  to  he  due  to  the  action  of  certain  en /vines 
which  oxidise  the  morphine  probably  to  oxydimorphine. 
An  invcrtase  isolated  by  the  author  from  poppy -caps  ales 
had  no  action  on  morphine  hydrochloride.— A.  8. 

A'uj-  vomica  extract.     A.  Goria  and   A.   Wirth.     Bull 
Pharmacol..   1010.   17.  516     520.     (hem.    Zentr..    1910, 
2.  1414     1415. 

Tbs  alkaloid-content  ol  Nux  vomica  extract  was  fixed  at 
16  per  icnt.  by  the  Brussels  Convention,  but  no  standard 
method   of  determination   was   prescribed.      The  am 
point  out  that  the  volumetric  method  of  the  Preach  Codex 
gives  results  up  to  S  per  rent,  lower  than  those  furni 
hv  the  gravimetric  method  ol  the  Belgian  Pharmai  opi 
The  latter  method  is  preferred  hv  the  authors  b 
is  simpler  and  quicker,  and  yields  a  perfectly  white  product, 
completely  soluble  in   A" /lo  sulphuric   acid.     The   fixing 
of  a  definite  alkaloid-content  is  considered  to  b 
unlessa  standard  method  of  determination  isalsoprescn 

—A    S. 


•  I  new  adit  '      V7.   T. 

tvenzelL     \m.r  .1.  Pharm  .  1010,88,  HO     H6 

I  ,     hi  ief     hist.. I  ieal     re\  ii  ,f     BTgot . 

first 

Imct     1    Ph  in    ,   1  ->■  1     md  he 

I"   :  mat  I  II.    1  hange  ol    name  ol  1    to 

it  in.-  i-\   Kobert  in  1884  and  to  1  rgotoxine  bj   Barger 

1  .   1907,    1-:;    and  1  I   the  lath  r  to  •  rgotmini 

ictive  sub  tanoe,  which  im  n-ami* 

the    hi I    pressure    and    oauaea    the    pnl-      to    heat    | 

slowly,  hi     now    been   I  olated  from  the  thud  extract  •! 
t.  and  has  Keen  named  ergoxanthefne  or  ergot-yellow. 
lv>  o.c,  of  Squibb's  thud  extract  were  mixed  with 

95    |«T    out.    illia. ho!,    and    alter    allowing    80    stand    toi     18 

hour-,   »■>  i.lter.-d. 

1,  nil,, I      li\      .■,  apOl   it  loll      At 

SO    C     The  residue  was  diluted  with   water  '•■  B0  ■ .. .. 
red,  and  the  insoluble  mattei   washed  with  water  till 
filtrate  amounted  t..  100 0.0.     The  latter  waa  1 
with  chloroform  and  then  with,  ether.     1  itins 

ethereal  solution,  ergoxanthelnc  was  obtained  ai 
amorphou  lUro  substance,  the  yi  Id  being  aboao 

0-25  per  cent.  i>  i-  soluble  in  alcohol,  ether,  benzene, 
ethyl  acetate,  a  my  I  alcohol,  indoarbon  bisulpbida, 

insoluble  in  water,  chloroform,  and  carbon  tetraohaari 
It  appear-  bo  be  closely  related  to  lutelm  .  but  gives  a  dark 
orange  coloration  with  concentrated  nitric  acid,  whereas 
luti  It  blue  colour.     It   is  precipitated  by  be 

had  ml    phosphotungstic    acid    from   awoholM 

Mo-,    but    not    by    barium   ohloride.     It-    alcoholic 
Mon  becomes  blood  red  when  rendered  strongly  am- 

moniaoal,    and    then    gives    a    chars  n 

Hum,  which  it  is  suggested  might  be  utilised  for  the 
determination  of  ergot  in  its  preparations      a   - 

Vi-'th.- 

'Zcit..  1910,  25,  677     678.     (hem.  Zentr..  L910,  2,  1480. 

Ki'iivio.iM  cannot  be  completely  converted  into  pseudo- 
ephedrine  by  heating  with  :.'•>  percent,  hydrochloric  aoid, 
as  the  reaction  1-  reversible.     When  ephedrine  1-  <■  letvlated, 

however,     it      is     eoll\..  lelelv      itit    i     the     aeetlte     of 

,11 , .  1    11  1 1)(  »N,HI  I  (ra.pt.    17". 
[a]  96-8  1,   which    1-    not    affected    by   sodium  car- 

i.nt  yield-  paeudo-ephedrine  aydroohloride 
when  warmed  with  hydrochloric  oil      A   - 

K     Goiter.     Ann.    du    Jardin     Botan.    de 
Buitenzorg,  2.  Serie,  Suppl.  ITL  [1909],  385     S92.    1 
Zn.tr..  1910,  2.  1228     1229. 

B  OjN,  I-  a  crystalline  alkaloid  Scat 
isolated  by  &  rsma  front  the  tub"  of  Dioscorta  kireuta 
BL,  and  later  examined  by  Bchutte  (this  J.,  1897,  L037  ; 
[898,  946),  who  found  it  to  l»  ■  mono-acid  base  yielding 
a  hydrochloride,  with  1'  mols.  ol  "rater  oi  oryBtallisaUop 
anhydrous  salt,  204    I  1       anhydrous 

platinum  salt  melted  at   199      200    C  the  gold  salt  at 
171      0L,   and   the    picrate  at    183        I -I     C.      The  antboi 
by  extra  tion  with  98  per  cant,  alcohol 
faintly  acidulated  with  acetic  a  m  it 

could  be  distilled  unchanged  in  yticim.  The  hydrohr.uuide 
inch  214'    C      The  alkaloid  is  a   tertiary  ba«, 

being  indifferent  to  acetic  anhydride,  and  contains  no 
hydroxyi-groupe.  It  behaves  as  a  ;,  lactone  with  dilute 
i--ium  hydroxide  solution.  When  heated  with  BOS- 
centrated  i».tassium  hydroxidi- 1..  Jiki  l'.Mi  i  1,1  pre- 
ol  air.  it  yields  methylaniine  and  a  phenolic  substance. 
It   immediately  decolorises  aoid   permanganate  solution. 

\.  s. 

Digitozin    determined   in    li  '"<    l>r'p> 

I.    Burmann.     Bull.    Soc.    Gum.,    1810,    7. 

A\  examination  of  the  subst  11  I  ba  tbs  aV  I 

minatiou  of  digitoxin  by  Keller's  method    t!iLs  .)..   1- 

ihown  that  it  is  not  true  digitoxin,  which  is  thus 
mod.   the    -nhs'  1  photU   and   hav: 

melting    point,    and    differing    from    digitoxin 
also  in  its  solubility  in  watei  and  ether  and  in  iU  toxicity. 
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Ii  .  ppeua  rather  to  In-  identical  with  Cloetta's  digalem 
i»r  soluble  digiu.xin  ")  and  is  probably  a  complex 
mixture.-  r.  SoMJ. 

Gtltewuum;     Tin    constituents   of        -■     C.    W.    Moore. 

tlinii.  S....  Proc  1910,  26.  247. 
The  material  employed  in  this  investigation  consisted  i>f 
the  dried  rhsome  and  roots  of  Otlstmium  m  /«/«  rtrirens. 
Aiton.  An  alcoholic  extract  of  the  drug,  when  distilled 
in  a  current  of  steam,  yielded  a  small  quantity  of  an  essen- 
tia] oil.  The  non-volatile  constituents  of  the  extract 
consisted  of  a  brown  resin  insoluble  in  water,  and  material 
which  remained  dissolved  in  the  .old  aqueous  liquid. 
The  resin,  which  amounted  to  about  3-s  per  cent,  of  the 
weisht  of  the  drag,  yielded  pentatriacontane  ;  traces  of 
emodin  monomcthvl  ether;  a  phytosterol.  <27H160 
Im. p.  13fi°('.  :  [a]j>=— 40-4°) ;  a  small  amount  of  ipuranol 
i  ,.,H,su„[(lH);  j  and  a  mixture  of  palmitic,  stearic,  oleic. 
and  hnolic  a.ids.  The  portion  of  the  alcoholic  extract 
of  the  driiL'  which  was  soluble  in  water  contained  scopoletin 
i a  monomethyl  ether  of  aeseuletin).  which  was  present  in 
the  free-  state,  and  also  in  the  form  of  a  glucoside.  together 
with  a  quantity  of  sugar.  It  yielded,  furthermore,  three 
alkaloidal  products,  one  of  which,  gelsemine.  has  been 
obtained  in  a  pure,  crystalline  state,  melting  considerably 
hisher  than  has  hitherto  been  recorded  (178°  instead  of 
160°  C).  and  which  has  been  shown  to  possess  the  formula 
(  '.,0H22O2X2.  The  other  alkaloidal  products,  one  of  which 
corresponds  with  the  so-called  "  gelseminine  "  of  Thompson 
l.Iahreabcr..  1887.  2218)  and  Cushny  (this  J..  1803.  59). 
nere  amorphous,  and  no  crystalline  derivatives  could  be 
obtained  from  them. 

Leptandra  :    The  constituents  of .     F.  B.  Power  and 

Harold  Hogerson.  Trans,  (hem.  Soc.  1910.  1944. 
Proc-.  (hem.  Soc.  1910.  26.  218. 
The  material  employed  for  this  investigation  was  com- 
mercial '"  leptandra,'  consisting  of  the  dried  rhizome  and 
roots  of  Veronica  virginica,  Lima-  [Leptandra  virginica, 
Nuttall).  A  concentrated  alcoholic  extract  of  this  material. 
when  distilled  in  a  current  of  steam,  yielded  a  small  amount 
of  an  essential  oil.  The  latter  was  a  dark-coloured  liquid, 
which  distilled  between  120°  and  160°  C.  at  25  mm.  The 
portion  of  the  extract  which  was  soluble  in  water  contained 
3:4-dimethoxycinnamic  acid.  ( '6H3(OCH3)jCH  :('H('(),H 
(m.  p.  180' — 181°)  ;  a  quantity  of  mannitol,  amounting  to 
2-14  per  cent,  of  the  weight  of  the  drug  ;  and  a  sugar 
which  yielded  rf-phenylglueosazone  (m.  p.  209° — 211°), 
together  with  tannin  and  colouring  matter.  It  yielded, 
furthermore,  a  quantity  of  an  amorphous  product,  which 
possessed  an  intensely  bitter,  nauseous  taste. and  amounted 
to  1-6  per  cent,  of  the  weight  of  the  drug.  By  the  hydro- 
lysis of  this  product  there  were  obtained,  besides  resinous 
material,  cinnamic  and  n-methoxyeinnamie  acids.  The 
(Hirtion  of  the  extract  which  was  insoluble  in  water  con- 
sisted chiefly  of  a  dark  brown  resin,  which  amounted  to 
tl-2  per  cent,  of  the  weight  of  the  drug.  From  this  resin 
the  following  substances  were  obtained  :  a  phytosterol. 
< ■  ,T  H  „(  I  (in.  p.  186°— 136°  ;  [o]d-=  -  330°),  the  acetate  of 
which  melts  at  119"  — 1211  .  and  which  it  is  proposed  to 
designate  verosterol  .'  a  mixture  of  fatty  acids,  consisting 
apparently  of  oleic  linolic,  palmitic,  and  stearic*  acids  ; 
p-methoxycinnamic  acid,  0CH,-C,H4-CH :  CH-COjH  (m. 
ji.  17"  i.  which  was  present  in  the  form  of  an  ester,  and  a 
very  small  amount  of  '.',  :  4  dime!  liow'-innaniic  acid.  It 
has  not  been  possible  to  confirm  the  statement  recorded 
in  the  literature  that  "  leptandra  "  contains  a  crystalline, 
bitter  glucoside,  designated  as  "  leptandrin,"  to  which  its 
.  itv  may  be  attributed,  nor  doe-  it  contain  a  saponin. 
been  a    i  rted. 

Scammony     and     jalap     resins.      <•■      Weigol.      I'liarm. 

Zentralh.,  1910.  51.  721     727.     Chem.  Zentr.,  1910,2. 

1308—1309. 
ScAMMONX    resin    from    f'mirrttriiliix   Scttmmonia,    L.,    and 
Ipomaca   Orizabensis,    Led.,   respectively,   cannot    be   dis- 
tinguished by  their  saponification  values,  and  determina- 
tion of  the  saponification  value  is  useless  also  for  detecting 


foreign  resins  in  scammony  and  jalap  resins  (compare 
Taylor,  this  .1..  1009.  613).  The  acid  value,  however,  is 
stated  to  be  well  suited  for  this  purpose,  being  never 
more  than  30  for  cither  of  the  resins,  and  for  jalap  resin, 
usually  not  more  than  20.  whereas  resins  likely  to  be  used 
as  adulterants  have  much  higher  acid  values.  The 
presence  of  guaiacum  resin  may  be  detected  by  adding  a 
solution  of  about  0-5  grin,  of  the  sample  in  5 — 10  CO.  of 
alcohol  to  2(1  c.c,  of  a  solution  of  gum  arabic  in  cold  water, 
when  the  appearance  of  a  blue  colour  after  some  time 
indicates  guaiacum  resin.  The  solubility  of  jalap  resin  in 
chloroform  is  much  greater  than  10  per  cent.,  the  figure 
erroneously  given  in  some  Pharmacopoeias,  lor  the 
distinction  of  scammony  and  jalap  resins,  the  chloroform- 
test  should  be  replaced  by  an  ether  test.  In  ether  the 
solubility  of  jalap  resin  is  at  the  most  10  per  cent.,  whereas 
scammony  resin  dissolves  nearly  completely  (at  least  80 
per  cent.).  The  resins  should  also  be  examined  with 
regard  to  ash-content,  which  should  not  he  more  than 
1  per  cent.,  and  to  the  presence  of  water-soluble  sub- 
stances.— A.  S. 

Essential  nil  of  cocoanut  :    Two  activt  alcohols  and  a  third 

ketone    contained    in .     A.   Haller  and  A.   Lassieur. 

Comptes  rend.  1910.  151.  697—699. 

FURTHER  investigation  of  the  essential  oil  in  cocoanut  has 
furnished,  in  addition  to  the  ketones  previously  mentioned 
(this  J..  1910.  704).  methylundecyl  ketone  and  also  d- 
methvlhept  vl-  and  d-methylnonylcarbinols,  the  /-isomerides 
of  which  occur  in  oil  of  rue. — F.  Sodn. 

Spearmint;   Essential  oil  of  .     F.  Elze.  Clhem.-Zeit., 

1910.  34.  1175. 

In  the  preparation  of  f-carvone  from  spearmint  oil  by 
Tiemann's  method  (Ber..  1898,  31,  3319  ;  see  this  .)'., 
1899.  109)  an  oil  is  obtained  as  a  by-product  which,  on 
fractionation,  yields  phellandrene  and  the  acetic  ester  of 
dihydrocumic  alcohol ;  the  odour  of  the  oil  is  due  to  the 
latter  constituent. — F.  Sodn. 

Oil  of  star-anise  :   Adulterated .     E.  J.  Parry.      Chem. 

and  Drug.,  1910.  77,  45. 

The  author  states  that  shipments  of  adulterated  star-anise 
oil  have  recently  arrived  in  this  country.  The  oil,  which 
had  probably  been  mixed  with  a  fraction  from  the  dis- 
tillation of  camphor  oil,  has  an  abnormally  low  specific 
gravity  and  very  low  melting  and  congealing  points, 
as  the"  following  figures  show  :  Sp.  gr.  at  20°  C,  0-9675 — 
0-9740;  refractive  index  at  20°  C,  1-5460— 1-5475 ; 
m.pt..  12°— 15°  C,  congealing  point.  10-5°— 12°  C.  ; 
optical  rotation.   -0°15'  to  +  0°35'.— A.  S. 

Terpenes  :     Contributions   to   tlie   chemistry   of   the   . 

Part     VII.     Synthesis    nf    a    monocyclic    terpene    from 

thymol.     G.    <>.    Henderson   and   M.   M.   .1.   Sutherland. 

Trans,  (hem.  Soc,  1910,  1616.     Proc.  Chem.  Soc.  1910, 

26.  203. 
From  thymol,  CjH^CHJCjHjfJ-OH,  the  authors  pre- 
pared thymoquinone.  which,  on  reduction  with  sulphuric 
acid,  yielded  thymoquino],  C<,H,(CH3)C,H7/9(qH),.  This 
dihvdric  phenol,  when  heated  with  hydrogen  in  presence 
of  nickel  according  to  the  method  of  Sabatier  and  Sen- 
ilerens.  was  converted  into  the  saturated  diseeondary 
alcohol,  mrnthiinc-2  :  S-diol,  CI0H18(0H)r  This  com- 
pound forms  very  small,  colourless  crystals.  It  melts  at 
1 12"  and  boils  at  about  155°  C.  at.  15mm.  It  is  very  readily 
soluble  in  alcohol,  ether,  or  light  petroleum,  readily  so  in 
benzene,  and  very  sparingly  so  in  water.  When  heated 
at  110  -2<KI  with  anhydrous  potassium  hydrogen  sulphate, 
it  yields  a  terpene,  <'h>HI6.  which  is  a  colourless  liquid, 
boiling  al  179  ('.  at  760  mm.  It  has  a  rather  faint  odour 
somewhat  like  that  of  limonene,  and  is  practically  insoluble 
in  water,  bur  readily  soluble-  in  the  usual  organic  solvents. 
It  at  once  reduces  permanganate,  and  unites  additively 
with  bromine,  but  apparently  docs  not  react  with  nitrous 
acid  to  form  a  nitrositc      It   is  probablv 

C<CH,):CH-CH, 

A'  :  4-menthadicne,     | 

CHj-CHiC-CHtCHj);,. 


Vol.  XXIX..  No.  2S.)   Cl.  XX—  OWIASli:   PUODL'CTS;  MEDICINAL  SI   RsTAM'KS ;   KSSKVI  I  \l.  ull.S    mi 


Win-derivative*;     Reduction    of  by    rpongy  copper. 

\    Ifailhe  and  Miirnt.     Bull.  Soc.  I'hiiii.,  1010,7,902 

BroNQl  copper,  .i  obtained  lij  Bougaull  method  (this 
.1.,  1909,  307),  reduces  all  organii  nitro-derivative  .  both 
fully  and  aromatic,  in  the  presence  ol  an  .  idium 

bvpophosphite,  tho  corresponding  amino  derivati 

obtained  almost   withoul   loss.     The  reaction  is  c mon 

both  i"  m i   and  pobj  nitro  compounds  and  I-  in  no  way 

interfered  with  bj  the  presonce  ol  halogen  or  hydroxy! 
i's  :  h  i-  effected  by  adding  a  solution  ol  odium 
nrpophosphitc  to  a  mixture  "I  spongy  copper  and  the 
nitro-derivative  (dissolved  in  watei  or  alcohol)  and  is  com- 
plete in  a  few  hours.     The  nirtb.nl  has  I n  found    | ally 

useful  for  the  preparation  ol  amim>phenols.     !•".  S..n\. 


iii.*m  nil*     h,  iiznttt  j. 


.1.    l'harin. 

-896. 


Chim.,    1910. 


i ;  ■  >.l  f  i  in. 

2.  ;{n.. 

Normal  bismuth  hrnzixiti .  Bill  ',11  ,i  1 1 ,)  ,.  ^i\ 
crystallised  bismuth  nitrate  are  dissolved  by  trituration 
with  a  mixture  of  6  grms.  of  glycerol  and  12  grms.  of 
distilled  water.  To  this,  a  solution  of  6-2  grm  ol  odium 
benzoate  in  8  grms.  of  glycerol  and  1l'  grms  of  distilled 
water  is  quickly  added,  with  constant  trituration  to  break 
up  any  aggregated  precipitate.  The  homogeneous  mass 
is  then  treated,  with  constant  stirring,  with  80  c.i 
1  :  600  aqueous  solution  of  benzoic  acid,  and  allowed  to 
■tandatlO    to  15   C,  for  five  to  10  days.     The  crystalline 

Mia  obtained  is  drained  with  the  aid  of  the  filtei  pump, 
ami  washed  twice  successively  by  suspension   in  30  i 

queons  benzoic  acid  solution  saturated  at  about    15    I 
Mter  final  draining,  the  crystals  are  dried,  eitherati 

leraturcs    in    the   air.   or   over   sulphuric    and.    oi 
80   C     The   salt    forms   long   bright    needles,    resembling 
b'ght   quinine  sulphate   in   appearance.     These  are   mois- 

i  with  difficulty  by  water:    they  are  quite  free  Fi 
nitric  acid,  and  contain  onlv  a  trace  of  free  benzoic  acid. 
The  latter  is  easily  driven  off  at    110        120    C.   at    which 
temperature  the  salt  is  quite  stable:   it  does  nol 
turn  yellow  or  to  part   with   the  combini   I  acid 

until    the    temperature    reaches    140   C.     Basic    bismuth 
■'  -.      The   salt,    l'.i,u;  i  ,. H  ,iu  ,,ned   with 

difficulty  by  treating   the   normal   salt  with  2o  times   its 

ht  of  absolute  alcohol,  added  gradually,  with  frequent 
agitation,   and   then   setting   aside,   at    the  ordinary   tern- 

ture,  foi   'in  minutes  in  all,  finally  quickly  draining. 
It   forms  a  dense  dull  white  powder:    stable  in   tie 
and  not  altered  by  heat   below  160    C.  ;    it  is  decomposed 
by  water,  by  alcohol,  and  by  ether.     It  i  well- 

formed  micro  eopic  cubes.  Another  basic  salt, 
Bi.U.it  ,  II  ,t  i  U'.ii  li,  ,.  is  obtained  by  leaving  the  normal 
benzoate  in  contact,  for  several  days,  in  the  cold, 
with  at  least  20  times  its  w-eight  of  ether  or  of  95  per  cent, 
alcohol.  It  is  a  yellowish  white  powder,  partly  amorphous 
and  partly  indistinctlj  crystalline  under  the  microscope 
A  third  basic  s-,|t.  Bi20.,(C6H6C02BiO)  .  is  obtained  by 
boiling  the  normal  benzoate  with  at  least  35  times  its 
weight  of  !),">  per  eent.  alcohol.  It  is  a  dull  white,  micro- 
italline  powder,  apparently  composed  of  minute 
clinorhoinbie  prisms.  Bismuthyl  benzoate.  In  addition 
to  the  above,  the  salt,  BiOC,H,COs,  has  been  pi 
as  a  light,  shining,  crystalline  powder,  compos 
micro  prisms  apparently  of  the  clinorhoinbie  system. 
It  has  been  introduced  into  medicine,  as  a  substituti 
bismuth  salicylate,  under  the  name  of  "  Lutol."' — J.  0.  B. 

Cinchona  bark  :    Prize   /or  (hi  analysis  of  .     Pharm. 

J.,  Nov.  5,   1910. 
The    Preanger   Kinabond   at    Bandoeng   offers  apri/ 
five  hundred  guilders  for  the  best  method  of  estimating 
quinine  in  cinchona  bark:   the  pn 
that,  when  effecting  parallel  analyses,  diffi 
reduced  to  0-2  per  eent.     The  time  required  for  the  analysis, 
as  well    as    it-   eost.    will   also    form    point-   of   judgment. 
In  the  description  of  the  method  ol   analysis  no   detail 
whatever    should    be    omitted.     Competitions,    either    in 
Dutch.     French,    English,    or    Herman    are    to    reach  the 
tarj    of   the   Preanger   Kinabond   at    Bandoeng   not 
later  than  one  year  from  the  present  date.     They  ai 


be  delivered  in  tfai   handwriting  of  thi  author,  bnl  rigrjed 

bj    i   motto,   wineii   should   be   repeated  on   thi        ded 
envelope,  oontaining  a  note  bearing  thi  nami 
•  ■:  rati  ir,   e  raj  Ing  hi  i  ■ 

in  oir.ii. .  and  in  lemon  }■'  '        ''    method 

M  m.  ■ 

/.■a..   1910,  34.   MIL     II  I  j 

thod    .on. i  i  imposing    the   oitric 

oaloium  oitrate)   l.v  gently   warming 

eon.entrat.  .1     aulpfaui  il      "  id 

evolved  carbon  monoxide,  I  moleoul    ol  *  ined 

Fitf-l. 

The  appai  itus  u  own  in 

J, — g-»       the  accompanying    figures.     The 

g"      '  t>|  A.   i-   fitted   to    t li-- 

llask.  B,    160  ■  ■     capacity  I,  by  a 
ground   j..mt.   and   the   tub       D 

and  K  and  I '.  and   E,  may  I'. 

lieeted     I  e-|  . .  t I \ ely     through      tile 

tap,  !' 

the    e\i.  rior.     2  of    the 

il  rate,    ntoi  U  m  d    with 

watei , 

the  ait  i  ompletely 

llispl.e 

ol    air  being 
by    mean-,    oi  an 

meter,      filled     with     potassium 
hydroxide      olul 

tied  to  the  'I   i 26  i  c 

.a     concentrated    sulpl 

are  then  run  int..   1!  from  A.  and 

a  slow  current  oi  carbon  dioxide 

is    again     passed     into     tie 

which  is  wanned  I  i  BO      100   i   . 
and      occasionally     shaken,    the 

in    monoxide    evolve. 1 
collected     in     ■     niti 


Plg.2. 


200          oapaoifcy,  oi  which  the  1  Bl  (100  c.c. 

graduated    in    fifths  iiiietre. 

Wh.n    the     \ olnm.      of    ga  oatant,     the 

nitromel              llowed    to  ra-hour  and 

i           i'i.-r  washing   the   gas   with  hydroxide 

solution,    introdu 1    through     !.     the  volui  . 

and     the     usual 

perature  and   pressure.     I    • 

760  mm.,  in- : 

(C6H307,H.O).     T  — d   for 

E 
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the  determination  of  carbonate  in  a  citrate,  by  decom- 
posing  with  a  known  volume  of  concentrated  hydrocali 
acid  and  measuring  the  evolved  carbon  dioxide  over  water 

— F.  Sods 

I       hona    cultivation     in     Madras.     Chem.    and    Drug., 

Nov.  I-'.  1910.    [T.R-1 
Tiik   official    statement    of   oinobona    cultivation   in   the 
Madras   Praeidenoj    For    1909-10   shows   that   the   NBgiri 
plantations  are  the  largest,  and  se  the  planta- 

tions in  Ooimbatore,  though  with  fewer  trees,  yield  large 
Quantities  of  bark.  The  Government  plantations  in 
Nilgiris  extend  over  1.14S  acres,  with  over  2,226,000 
mature  plants  and  700,000  immature  plants;  the  total 
yield  «,is  256,371  lb.  The  area  of  the  plantations  was 
reduced   because  certain   plots  were  converted  into  fuel 

yes.  The  crop  of  1909  is  said  to  be  the  largest  recorded. 
The  private  plantations  are  distributed  in  Ooimbatore, 
Malabar,    thi     Nilgiris.    and    Trauvancore,    but    those    in 

ibatore  are  equal  to  the  Government  plantations  in 
yield,  though  the  area  is  considerably  smaller.  The  total 
yield  of  bark  in  these  was  246,0001b.  The  plants  of 
Malabar  were  immature,  whereas  the  private  plantations 
in  the  Nilgiris  extended  over  1G5  acres,  containing  281,320 
mature  and  27.270  immature  plants.  The  former  yielded 
49.0001b.  of  bark,  the  decrease  being  due  to  the  abandon- 
ment of  cultivation  in  some  estates  and  to  non-receipt  of 
returns  from  other  plantations.  The  statements  from 
Travancore  plantations  are  imperfect,  but  over  600  acres 
were  covered  with  cinchona-plants,  of  which  one  species 
yielded  4(1.000  lb.  of  bark  last  year. 

Patents. 

Cod-liver  oil  preparations.     R.  Weiss.  London.     Eng.  Pat. 
418,  Jan.  7,  1910. 

A  PEKPABATIOH  of  cod  liver  oil  is  claimed  containing 
a  therapeutically  effective  percentage  of  assimilable 
phosphorus,  for  instance,  in  the  form  of  lecithin  ;  0-25  per 
cent,  or  more  of  lecithin  are  recommended. — J.  F.  B. 

Formyl  derivatives  of  alcohol  busts  [alkaloids]  ;    Manufac- 

of  .     P.  A.  Newton,  London.     From  Farben- 

fabr.    mi  in.    I'.    Haver  und  Co.,  Elberfeld,  Germany. 
Eng.  Pat.  5:3!.  Jan.  8,  1910. 

See  Ger.  Pat.  222,920  of  1909  :  this  J..  1910,  901.  Tropine, 
psendo-tropine,  and  other  alkaloids  may  replace  the 
morphine  alkaloids,  whilst  formic  esters  may  be  used 
instead  of  formic  acid  in  the  preparation  of  the  products. 

— T.  F.  B. 

Pha,  \lurea]  :     Mama- 

facturi    of    a  -.     P.    A.    Newton,    London.     From 

Farbenfabr.     vorm.     F.     Bayer    und     Co..     Elberfeld. 
Germany.     Eng.  Pat.  2888,  Feb.  5,  1910. 

Diethyi  t  B      .('Hi.  CO.  NH.  I'll.  NH  . 

which     is    said    to  edative     properties,     may 

be   ob  I.)    by    treating   uvea    with  diethylbromo- 

aeetyl  halides;    (2.)  by  the  addition  il.  of  water 

to     diethylbromo-acetylcy  .g.,     by     the    s      i 

I  sulphuric  acid  in  the  cold;  (3.)  by  treating 

diethylbromo-acetylurcthanes     with    ammonia;     (4.)     I  . 
replacing  the  sulphur  of  diethylbromo-aeetylthiourea   bj 
by   treating   with   permanganate  :     (5.)   by 
thj  lai  i  tylurea.     The  new  comp  m 

odourless  crystals,  of  m.  pt.   114 
ll>    CL,  oluble    in    cold     water    or    petroleum 

spirit,  but  easily  solubli  or  acetone. — T.  F.  B. 

AUul  ester  of  salicylic   acid;     Mannfactun    of    th    . 

'<e,i,,,  abr.,    ]  '  ■  g.     Pat.    22.77". 

Oct.  1,  1910.     I  ndei  Enl    Con'  ..  Nov.  3,  1909. 

The  allyl  ester  of  salicyli  red   by  heating 

allyl  alcohol  with  BaUcyllc  acid 

agent,  or  by  thi  Uyl  lyl  sulphati 

on   a    salicylate,  or   by  other   meth    .  i   rificatioi 

It  is  a  colourless  liquid  having  a  powerful  "herbaceou 

odour,"  of  b.  pt.  247s — 250   C.  onaei   ordinary  pressun 

l"'    C    at  5  mm.) ;    its  sp.  v  ■     >-    1-100 

It  is  suitable  for  use  in  perfumery  or  in  medicine.-  T.  F.  B. 


Iron-albuniiii-glyceropliosphatc     and     process     of     mak 

E.     Fischer,     Gronau,     Germany.     U.S.     Pat, 
972,523,  Oct.  11.  1910. 

NETrTBAIJSBD  solutions  of  iron  salts  i   .■;..  ferric  chloride 
are  added  to  solutions  of  alkali-albumin-glj'ceroph 
in  presence  of  sodium  acetate,  until  all  the  alkali  h 
replaced   by  iron  :    the  precipitate  is  then  separated  Iron 
the  solution,   washed   with  alcohol  and  ether,  and  dried 
It  i-  a  brownish  powder,  insoluble  in  water  and  organ 
salts  and  soluble  in  dilute  solutions  of  acids  and  alkalis. 

— T.  F.  B. 


Chhrhy  process  of  making  same.     H.  V.  Walke. 

Brooklyn,   Assignor  to  The  Maas  and  Waldstein  Co., 
Newark.  N.J.     U.S.  Pat,  972,952,  Oct.  18,  1910. 

CirLORHYDRrxs  are  prepared  by  the  action  of  olefins 
on  an  "  alkaline  solution  of  hypochlorous  acid  "  containing 
no  free  chlorine,  obtained  by  adding  excess  of  sodiun 
bicarbonate  to  a  solution  of  an  alkali  hypochlorite  ;  th 
mixture  is  kept  cool  during  the  reaction.  Chlorhydrii 
containing  five  or  more  carbon  atoms  are  produced  in  th 
manner  by  using  "  gas  naphtha,"  the  oily  layer  obtain© 
being  finally  fractionated. — T.  F.  B. 

Octene-dionc  and  its  homologues  ;  Process  for  preparing  - 
Farbenfabr.  vorm.  F.  Bayer  und  Co.     Ger.  Pat.  227,17fj 
Sept.   1,  1909. 

Octene-bione,     CH3.CO.fCH2)3.CO.CH :  CH2,     and 
honialogues  are  formed  when  methylene  ketones  (see  Fr 
Pat.    409,403  of   1909;     this  J..  1910,  719)  are  heated  | 
allowed  to  stand  for  a  long  time  ;  they  may  also  be  obtains 
by  the  action  of  dehydrating  agents  on  oetanedionol  and  itt 
homologues  (see  Ger.   Pat.   227.177.   following).     Octene 
dione    is   obtained   by    boiling   methylene-acetone   on 
oil-bath,  under  a  reflux  condenser  ;    the  liquid  gradually 
becomes  thicker,  and  its  boiling  point  rises  ;   the  diketon 
is  obtained  from  the  product  as  an  oil  of  boiling  point 
7o  — 7li       (21    mm.),    possessing    a   pleasant   odour,    and 
soluble   with  difficulty,     Dimethyloctene-dione,  obtains 
from  mcthylene-ethvlmethylketone,  has  a  b.  pt.  of  83° 
S.V  C.    (17   mm.),   and   is   immiscible    with   water.      Th 
products   are   quite   stable,   unlike   the  other  known  1.5 
diketones.     Quantitative  yields  of  the  diketones  may 
obtained  from  the  corresponding  octanedionols  bydehyd 
i   tiou  with  potassium  bisulphate. — T.  F.  B. 

Oetanedionol  and  its  homologues  :  Process  for  preparing  ■ 
Farbenfabr.      votm.    F.    Bayer    und    Co.     Ger.     Pat 

227,177.  Sept.   1,   1909. 

Like  other  unsaturated   ke1  mes,  the  methylene-ketone 
(Fr.  Pat.  409,403  of  1909  ;  this  J.,  1910, 719)  are  condens 
ie    pr — nee  of  alkalis,  to   form  octanedionols  (saturat 
hydroxylated     1-5-dike tones)  :     the     condensation 
also  be  idl     means  of  water  or  dilute  acids.     PurtheJ 

octene-dione  and  its  homologues  (see  Ger.   Pat.  227,179 

fireceding)  are  converted  into  oetanedionol  and  [I 
ogues   by   addition   of   the  elements  of   water.     Siiitabli 
alkaline  ing  agents  are  alkali  carbonates,  borax 

and  sodium  phosphate.     Tlv    new  compounds  are  eolou 
less,  odi  ery  stable  oils  Oetanedionol  boils  at  142° 

143   C.   (22  mm.)  and  dimethyl-octanedionol    at    !4S°l 
(18  mm.)  :    both  an-  miscible  with  water  in  all  proportion 

— T.  F.  B. 


C.C-D  '    "  a  iring- 

A.  Einhorn.  (Jer.  Pat.  227,321.  Nov.  4,  1909.  Addition 
to  Ger.  Pat.  225,457,  June  lo.  1909  (sec  this  J.,  mi" 
1178). 

ol   dialkylmalona  midc    to  C.I  -dialkylbarbi- 
turic  acids  by  mean-  of  oxalvl  chloride  may  be  accomplished 
without   the  aid  of  heat.  u   the  reaction  lie  carried  ou 
presence   oi   acetic  anhydride  or  other  diluent   whicl 
indifl  oxalvl    chloride;     for    example.    1    part    of 

diethylmalonamide    is    converted    in  todiethylbarbiturie 
acid  after  24  bouts  by  treatment  with  1-5  parts  of  oj 
i    chloride  and   loo  parts  of  acetic  anhydride. — T.  F.  B. 
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l  ■niim  prut,  1/1    rum  pi, ii  ml'     lollibll     tn    ir.it, ,  /',,„,..    /,„ 

preparing  Cham.    flabr.   auf    Action,    i-orm 

Schering.     Ger.  Pat.  227.323,  Jan.  31,  1009 

Tiik  insoluble  oi   spariqgh    tolubl mpounil    ul  cerium 

with  proteins  are  rendered  soluble  in  watei  bj  treatment 
with    solutions    "i    albuiuose.       A    solution    ol    50    grms. 

of  cerium  nil  rale  is  added,  with  stirring,  to  a  aoluti 

dbumin,  the  producl  i~  Blturod  off,  washed 
with  water,  and  introduced  into  a  30  per  cent,  solution  of 
:>.">i>  grins,  of  albumose  ;    the  mixture  i-  digested  at   10 
">n   ( '.  until  solution  is  complete,  when  it   is  ovaporal 
to  dryness  in  vacuo  at  -lo      -~>< ►   (  .:  the  producl  i    boiled 
with  watci  foi  some  time,  filtered,  and  the  solution  ■ 
evaporated    as    before.     The    cerium-albumin    compound 

tlm-  produced  is  •  .-i-.il \  soluble  in  water  :    its  solul s  arc 

not  coagulated  bj  heating  noi  decomposed  bj  light.  It 
contains  8  to  9  per  i  ent.  ol  i  erium,  ana  msj  be  utilised  in 
medicine      T.  I-'.  B. 


Bugenol  and  albumin;    Preparation  <>, 

Ruddersneld.     U.S.     Pat.    973,908,    Oct, 


II.    Belart, 
16,     1910. 


Skk  Eng.  Pat.  9246  ol  1908  .   this  J.,  1908,  998.     T.  !•'.  B. 


XXL— PHOTOGRAPHIC       MATERIALS       AND 
PROCESSES. 

Patents. 

Colour  phatotjriiphii.  \\.  Ruth,  Charlotteaburg,  Germany. 
Kng.  I'at.  25.998,  Nov.  in.  I'.ni'i.  Under  Int.  Conv., 
Nov.  IS,  L908. 

A    PHOTOORAPHic   colour   Boreen    plate    is    prepai 

applying  successively  to  a  glass  support,  a  layer  of  gelatin, 
a  colour  screen  composed  of  gelatin,  a  thin  waterproof. 
flexible  film  of  rubber,  etc.,  and  a  panchromatic  emulsion  : 
tin-  colour  screen  may  be  of  line,  grain,  or  mosaic  form, 
and  the  colours,  which  must  lie  transparent,  are  either 
applied  to  or  suspended  in  the  gelatin  ;  it  mav  be  prepared 
according  to  Eng.  Pat.  1*3,273  of  1910  (this  J.,  1910, 
1272).  The  plate  is  exposed  in  a  camera  or  under  a 
coloured  positive,  with  its  glass  towards  the  source  01 
light  ;  it  is  then  developed,  the  reduced  silver  dissolved 
away,  and  redeveloped  in  daylight  to  obtain  a  positive, 
which  is  stripped  from  the  support  :  the  unsensitised 
layer  of  gelatin  is  then  sensitised  by  mean-  of  an  alkali 
bichromate  solution  and  dried,  and  the  film  i-  exposed  to 
light  through  the  silver  positive,  developed,  and  the 
image  transferred  to  paper  a-  in  the  ordinary  pigment 
process,     T.  I-'.  B. 

PoIycAronu  screens  for  colour  photography,  Process  for 
making  —  L.  Gimpel.     Kr.  Pat.  114,963,  June  30, 

1900. 

\  si  kkk\  composed  of  parallel  lines  is  photographed  on  an 
ordinary  photographic  plate,  and  the  developed  and 
fixed  image  is  toned  in  a  primary  colour  (<  ■;/■  red)  to  give 
an  image  of  as  fine  a  grain  and  ns  transparent  as  possi 
The  film  is  now  coated  with  a  sensitive  emulsion,  and  the 
n  is  photographed  again  on  this,  but  with  the  lines 
perpendicular  to  those  of  the  first  image  ;  after 
development  and   fixing,  the  Becond  imagi     is  toned 

md  primal-,  colour  [e.g.,  blue),  and  the  plate  is  once 
again  coated  with  an  emulsion,  and  exposed  to  the  light 
through  the  crossed  -inn  already  formed,  -o  that  onlj 
the  port  ion- not  coloured  are  affected  :  it  is  finally  developed, 
fixed,  and  the  image  of  small  squares  toned  to  the  third 
primary  colour  (yellow). — T.  K.  B. 

Photographic  tmuieion.  Y.  Schwarti  Hanover,  Assignor 
to  Synoloids,  Ltd..  London.  Reissue  No.  13,162, 
dated' Oct.  ■_'.,.  1910,  oi  O.S.  Pat.  710.019.  Sept.  20,  1902. 

See  Ft.  1'at.  :i20,451  of  1902  :    this  J.,  1903.  44.— T.  F.  B. 


XXII.     EXPLOSIVES;    MATCHES. 

laining    alkali    nttt        BxptrinumU    •,!   Ihr 

ill, in,  ,il  I.,,  in,  with  -I    'Lilian,  I     Z  get, 

rid  Sprengstoffw..  1910, 6,  30fi     807,338     387. 
:i~    352,  :t7:'    :i7<)  :.''.' 

K  the  in  I  were  taken 

i   tie-  Same  produced  from  50  gnu-,  and   Iimi  gnu*,  on 

-lating  the  explosive  Loth  in  the  open  and  in  the  i- 

Tl xplosives    were   selected   from 

ng-i    those    which    produce   combustibl  when 

1        The      following     wen-     expel nted     Willi:— (a) 

Lull  "ii  with  and  without  tie  add n  "i  todium 

u  icoiuite  (2  .'mi    ulphate  "r  lead 

ite  til  pel  cent.)      (6) Trinitrotoluene  with  and  without 

the  addition  ol  potassium  nitrate   5  pei  cent  I  u  barium 

nitrate   |  in   per   oenl .).      (e)   '  'orbit  ol   nitro 

nitrate    :u  .  Hour  (39-5), 

nn  nitrate  I  I  I,   md  sodium  i  0 ■'•  parts),  and 

for    oompariaon,     [d)    Tin-     Frenoh    safety    explosives 

i  nitroglyi  erin  (29-1  ] 
eciiiocii'ui   ootton    (0"9),   ammonium    nun  and 

urn  oarl ate    0*5  parte),  and  Orieounit  Fader  con- 

-i-ting  oi  dinitronaphthaleni     -  and  ammonium 

nitrate  (91-5  parte).     In  the  second  series  ol  experii 

Bty    explosives    with   and    without    the    addition    ol 
potaesram  iiiti.it.  in  an  explosive  mixtui 

pit  gas  and  air,  and  in  some  instances,  with  the  addition 
.1  ooal  dust,      lie    explosives  need    wen  I   mitro- 

toluene  Oritounil  oonsistii  nium  innate  (86—88 

parts)  and  time  II       I  2  leu  I  -   .  and     E>)  (MsOUitW 

Wavier  and  Orieounit  Favier.  The  author's  conolnxions 
are  a  confirmation  of  those  arrived  at  by  Dautriohe  this  J  . 
1910,  16)  By  the  addition  of  potassium  nitrate-  the 
chat  4   the  explosives  was,   in   snin   instances, 

i  i  ii  50  grins,  to  2IKI  grms.  When  the  explosives 
were  fired  in  an  explosive  mixture  ol  pit  gas  and  air.  it 
was  found  thai  !  n  of  potassium  nitrate  inoroaeed 

the  factor  of  safety.  This  was  true  ,,f  the  different  types 
of  explosives  investigated,  whether  the  temperature 
developed  on  explosion  was  high  or  moderately  low.  The 
effect  of  the  addition  deo  found 

.   to  be  the  same  whether  th    explosives  were  tired  freely 
exposed  in  the  gall,  i  m  the  mortar  with  varying 

diameters  ol  bore  hole.     <  m  the  other  h 
dust   was  present,  i hi    addition   ol    potassium   nitre! 
tie'  explosive  did  not  show  any  fa-.'  ults.     The 

author  OOnsidered  that   the  mechanism  >.f   the   ignition  is 
not  the  same  in  the  two  oases  and  that  many  influencing 
ta.  tors  are  unknown.     The  presence  of  potassium  nit 
leading  to  the  production  oi  potassium  after 

explosion,  while)  not  appreciably  influencing  the  power, 
lowers  very  considerablj  the  heal  developed.  Tin-  speed 
ol  the  reaction  ol  the  decomposition  products  i- 
probably  lowered  by  the  presence  oi  alkali  -alt-,  and  thus 
the  possibility  of  ignition  of  the  gases  is  reduced.  In  tin 
author's  opinion  the  determining  fetor  in  the  ignition  of 
coal  dust  is  quantity  oi  heat  rather  than  actual  t'-mpera- 
ln  view  ol  these  results  the  addition  "f  potassium 
n,t,  ,:  rplosives  is  ooneidi  red    iA\  usable,  as, 

from  the  manufacturing  point,  there  is  no  objection  to 
it-  us,-,  whilst   the  result*  obtained  poinl   very  strongly, 
ai  least  in  the  case  of  pit  gas,  to  an 
ol  safetj      G   W    M(  D 

Explosion)  :    Propagation  '  "'" 

vapour  and  air  m  tube*      I     E    Mum   ■       Proc.  Amer. 
Phil.  Soc  .  1910.  49.  203     206 
lowing  upas  a  collision  at  a  railwa]  yard  at  1 'it  t  slung, 
in  which  a  tanl  lamaged  and  over  7000  galls,  "t 

■■  stove  naphth  irred, 

whi.h    took    place    at    tin     end  nlverl 

which  drained  the  yard.     In  ordei  to  teet  the  possibility 
.     of  Same  through  the  culvert,  which  dis 
charged  at  a  point  2"  -  of  the  col 

and  \.^;;{  in  diai.i  !  to  10  ft.,  experimenU 

made  with  gla--  tabes  up  I  I  •■">  in.  in  diameter,  and  with 
steel   tubes   4   in.   in   diameter.     The  tu  inclined 

and  naphtha  slowly  poured  in  at  the  upper  end.     After 
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.1  considerable  quantity  of  liquid  had  tlow.il  through  the 
tube,  a  Buns  was  applied  at  the  upper  end.  It  was  found 
that  when  the  length  of  the  tube  »a~  ti3-44  times  the 
diameter  or  above,1"  the  Same  Ji>l  not  travel  completely 
through  the  tube.-  A.  T.  L. 


yilrui.  I 


cellulose. 


Ni  olardot    and    Chertier. 


Patents. 


Polster, 
1910. 


Explosive  for  detonating  pellets  and  tin    l>k.       0. 
Gevelsberg,  Germany.     Eng.  Pat.  20,494,  Sept. 
The  explosh  -  of  potassium  chlorate  (48  parts), 

dextrin  i4  parts),  and  either oaloium  phosphateor  "  sulpho- 
phosphite  '"  (46  parts).— 6.  W.  MdD. 


Hatch  composition. 


Bristol. 
1910. 


Eng.   Pat.   5335, 


J.  Dart, 
March  3. 

The  claim  is  for  the  employment  of  barium  carbonate 
instead  of  barium  sulphate  in  match  composition.  Its 
use  is  said  to  insure  greater  safety  in  manufacture,  prevent 
absorption  of  moisture,  and  to  cause  mure  rapid  ignition 
when  the  match  is  struck. — G,  W  McD. 

Rnihrmi -signal  fusees;    Compounds  for .     I.  Xiditch, 

Dorchester.  Mass..  U.S.A.     Eng.  Pat.  14.390,  June  14, 
1910.     Under  Int.  Conv..  Dec.  16,  1909. 

See  U.S.  Pat.  954.330  of  1909  :  this  J..  1910,  593.— T.  F.  B. 
Solvent   for    pyroxylin,    etc.     U.S.    Pat.    972,95.5.     See   V. 


XXIII.— ANALYTICAL  PROCESSES. 

Extraction    apparatus;     An    improved    form    of J. 

McDonnell     Sanders.       Chom.    Soc.  Troc.     1910.    26. 
•227—228. 


Flg2 


Tbx  form  of  extraction  apparatus  illustrated  in  the 
accompanying  diagram  possesses  several  advantages  over 
the  usual  form  of  Soxhlet  extractor,  or  similar  appliances 


i"  which  the  substance  to  be  extracted  is  contained  in  a 
vertical  tube  the  upper  orifice  of  which  is  closed  by  the 
cork  carrying  the  reflux  condenser,  the  cork  having  to  be 
removed  each  time  a  fresh  quantity  of  material  has  to  be 
introduced.  Fin.  1  shows  the  simpler  form  of  apparatus. 
"Inch  when  once  mounted  with  its  condenser  is  always 
ready  for  use  ;  successive  quantities  of  material  may  be 
introduced  by  simply  removing  the  glass  stopper  D,  the 
extraction  being  carried  on  with  the  tap  A  closed,  when 
the  apparatus  acts  as  an  intermittent  extractor.  When 
extraction  is  complete,  the  tap  A  is  opened,  and  the 
solvent  distilled  off  directly  through  the  side-tube.  When 
using  very  volatile  solvents,  such  as  ether  or  carbon  bi- 
sulphide, the  subsequent  distillation  of  the  solvent  is 
facilitated  by  removing  the  cartridge  containing  the 
exhausted  material,  and  substituting  a  glass  boiling  tube 
containing  cold  water  or  crushed  ice.  The  more  elaborate 
form  shown  in  Fig.  2  has  two  taps  B  and  C,  and  when 
both  these  are  kept  closed,  the  tubes,  T,  T  act  as  a  siphon, 
and  the  extractor  works  intermittently.  With  C  closed 
and  B  open,  the  apparatus  works  as  a  continuous  extractor, 
or  can  be  used  also  as  a  reflux  condenser,  especially  if  an 
inner  tube  containing  cold  water  or  ice  is  used.  With 
B  closed  and  C  open,  the  apparatus  can  be  used  for 
distilling  off  the  solvent,  as  described  in  the  case  of  Fig.  1. 
In  the  author's  laboratory  a  large  model  constructed  of 
tinned  copper  has  been  in  use  for  several  months,  and  has 
proved  of  great  value  in  cases  where  the  probable  amount 
of  extractive  matter  was  unknown,  since  in  the  event  of 
too  small  a  quantity  of  material  being  taken  in  the  first 
instance,  it  was  an  easy  matter  to  place  a  succession  of 
weighed  cartridges  in  the  extractor  and  extract  with  the 
same  amount  of  solvent  without  dismounting  the  ap- 
paratus. This  copper  extractor  has  an  internal  capacity 
of  1000  c.c,  and  in  order  to  adapt  it  for  use  with  smaller 
quantities  of  material  a  number  of  "  dummy  "  cartridges 
of  thin  sheet  copper  are  used  to  fill  up  a  certain  amount  of 
space  before  placing  the  material  in  position. 


Colloid  precipitates  [melastannic  acid  and  zinc  sulphide)  : 

Collection  of .     M.  Liebschutz.     Them.  News,  1910. 

102,  213. 

The  addition  of  a  dilute  solution  of  albumin  to  the  solution 
in  which  the  metastannic  acid  is  suspended,  followed  by- 
heating  for  a  short  while  to  coagulate  the  albumin,  is  recom- 
mended. The  precipitate  can  then  be  readily  separated  by 
filtration,  and  any  copper  retained  by  it  can  be  easily 
removed  by  subsequently  boiling  it  with  dilute  nitric  acid. 
In  the  case  of  the  gelatinous  zinc  sulphide  precipitate 
present  when  separating  copper  from  zinc  by  the  cyanide 
method,  a  few  drops  of  lead  acetate  solution  are  added  ; 
the  precipitated  lead  sulphide  carries  the  zinc  sulphide 
down  with  it,  and  after  filtration,  the  zinc  can  be  determined 
as  usual  by  boiling  the  precipitate  with  dilute  hydro- 
chloric  acid  and  titrating  with  ferrocyanide. — A.  S. 


Methyl-orange   und   methyl-red    in 

colour  changes  of  .      H.    T. 

Soc.  1910,  26,  225. 


acid    solutions  :     The 
Tizard.     Proc.   C'hem. 


The  author  has  measured  quantitatively  the  changes  in 
molecular  colour  of  methyl-orange  and  methyl-red  in 
solutions  of  varying  concentrations  of  hydrogen  ions. 
From  the  results  the  following  constants  have  been 
deduced  : — 

Methyl-orange  (at  25°) 4"25x  10-* 

NMe2'C„H4  N :  N  C8H,  SO 3H 
Methvbred  (at  18°)    1-05x10-* 

NMe2C,H4N  :NC,H4-C02H 

The  value  of  methyl-red  as  an  indicator  was  discussed, 
and  it  was  shown  that  its  "  neutral  point  "  lies  between 
concentrations  of  hydrogen  ions  of  10-*'7  and  10-7, 
which  are  very  close  to  one  another  and  to  the  theoretical 
neutral  point  at  10~7. 


Kb. 
<10-i« 

3x10-" 


Yd.   XXI  V.   No.  -J'.'.' 


'i      Will         \\  U.VIh    U     pRi  li    i 


Nickel     and     cobalt;    Electrolytic  separatum  of  I' 

Bruvlants,      Bull.   Soc.   Chim.   Belg.,   1910,    2i     867    • 

:itj 

I'm:  author  has  been  unable  t<>  obtain  satisfactory  results 
with  the  method  of  Pinorua-Alvarei  |  Una.  Chim.  analyt., 
ii   account    "f   tin'  difficulty   oi   determining 
tin-  right  amount  "I  i»'i  i  inide  to  be  added  to  the 

lolution  ct  the  mixed  silt-  If  the  quantity  is  insufficient 
tin-  nickel  precipitation  ia  incomplete,  whilst  nn  excess  redis. 
Kurea  tin-  precipitate.  In  either  oaac,  imth  metals  an 
found  in  tin'  filtrate.  He  has  obtained  bettei  results, 
though  still  iint  a  oomplete  separation,  in  the  Following 
manner  i    The  solution  "f  tin-  mixed  Baits  i-  treated  with 

nun  oyanide  until  the  precipitate  is  just  redi 
tin-  solution  then  containing  the  two  ions :    \i  i  \ 
i     i  \  i,,"".     On    oxidising    the   liquid,    preferably    with 
bromine    water,  the   oomplex   cobalt   ion    is    completely 
bansformed  into  Co(CN).'",  whioh  is  Bcaroely   m 
i>n  the  addition  "f  an  aoid,  whereas  the  complex  nickel 
inn  gives  a  precipitate  of  niukelk  oyanide,  which  is  soluble 
Id  an  excess  of  acid,  yielding  Xi    ions.    These  combine  with 
tl»'  Co(CN),'"   ions    to    form  a   bluish-green  compound, 
nickel   loli.iitirvanidi'.    Ni[('<  (t'N  >,]_..     This   is    soluble    in 
ammonia,  ami  a  solution  is  thus  finally  obtained  containing 
the  tone  0   I  '\ ',.     and  Ni(NHs)a    .  the  first  of  which  is 
a  form  not  readily  decomposed,  whilst  tlii'  second  is  in  a 
condition  advantageous  for  electrolysis.     Under  t' 
favourable  conditions,  however,  the  completely  procipi 
Med  nickel  oontained  from  2  to  I  per  cent,  of  coball 
this  J.,  1909,  (225).     C.  A.  M. 


Tin    starch-iodine   reaction.     Win.   Harrison. 
Proc,  1910.  26,  252—253. 

Tub  author  finds  that  in  the  formation  of  the  blue  iodide 
of  starch  the  presence  of  iodides  i-  not  necessary.  Tin-  blue 
Dolour  is  formed  with  pure  iodine,  but  the  depth  is  increased 
by  the  presence  of  any  salt  or  weak  acid.  The  gradual 
addition  of  alcohol  changes  the  blue  to  violet,  red,  orange, 
and  \ellow,  and  the  reverse  change  takes  place  on  dilution 
with  water.  The  same  colour-change  is  prodti' 
carefully  heating  the  blue  solution,  and  the  reverse 
phenomena  are  observed  on  cooling.  This  colour-change 
is  analogous  to  the  colour-change  of  colloidal  gold  solution, 
Investigated  by  Zsigmondy,  which  changes  from  red  to 

blue  on  adding  salts.  Xhe  author  succeeded  in  pp  ; 
a  blue  colloidal  solution  of  iodine  in  water  containing 
l'Iv  i  nil  and  no  starch,  but  the  colour  only  remained  for 
•  fraction  of  a  second,  the  iodine  being  precipitated  I' 
was  shown  that  all  the  iodine  can  lie  removed  from  starch 
iodide  by  washing  with  pure  water,  and  the  conclusion  is 
drawn  that  the  blue  solution  of  iodine  and  starch  is  a 
colloidal  solution  of  iodine,  the  starch  acting  as  a  prot)  otiv< 
colloid.  It  was  further  shown  that  the  reactions  of  dextrine 
and  starch  celluloses  can  I"'  obtained  with  starch  under 
certain  conditions,  from  which  the  conclusion  is  drawn 
that  dextrins  and  starch  celluloses  are  all  different  colli  idal 
states  of  starch  and  not  chemically  different  compounds. 


Aromatic  hydroxy-sulphorides.     M.  Gazdar  and  S.  ^miics. 
(hem.  Soc.  Proc,  1910,  26,  253. 

The  hydroxy  derivatives  of  aromatic  sulphoxides  are 
attacked  by  concentrated  sulphuric  acid,  furnishing 
substances  which  exhibit  a  deep  blue  colour  in  that  medium. 
As  a  preliminary  to  the  investigation  of  the  reaction,  the 
Sulphoxides  of  p-cresol.  o-  and  p-chlorophenol  and  their 
derivatives  have  lieen  examined. 


0i  ii4  ral 

nalysis.     Bourion. 

\  H 


Bed  platinum  at  an  analogue  "i  purpli  of  <  Wdhler 

and  Bpengel     ?ei  VII 


Solubility  and  precipitation  of  titanic  acid.     Bornemana 

and  Si  l,u nn-i-i'  i      Si •   VII 


Pence      Sei  VIII 


•    o)  analyst 

I I'll"      >       vili. 


Testing  sheet  steel  enamels.     Shaw.     8m  VIII 


Apparatus    lor    mercury    determination    \m    orts\  James. 
Se-    \ 


Absorpt  lee  XII 


investigation    on  thods  for  raw 

.  \ibbi  r      Kornook.     Sa    XIV. 


u    presence   of   'I 
Rival       Si      XVII. 


Report  i>i  in-lit  analysis  [coloured  malts  mid  carom- 

.  1910,  of  ■  -■■   XVIII. 

I  ndphuring  of  mall.     Reinke.     Set    XVIII. 


Apparatus  for  cull  'A.,   gates 

l  others.     Set    XVIII. 

inc.     Dumi- 

iii  —  -on   and    Xii'lm.      S»     XVIII. 


,   „„./   .'.  |  thyl  alcohol    in    pretence   of 

l  alcohol.  Denigi  Will 

Oxidatio  ''■'"  °f  '"'*'<Me  and 

iat  in  milk.  Jona.  S      XIX* 


:,.  .mil  determiw  charin   in   finds  rich  in 

fat     starch,    ind    proteins.  TorteUi    and    Pia" 
XIX- 

'»».  and  dragees 

•ining    it,  Dambergia   and 
Komnenoa      Ji     a  a 

,V„x  .-oni"  W'rth.     See  XXIII. 


Differentiation  of  artificial  t*t.     Maschne,     Se,   V.  D  ,oU*in   ieUr££   -^  ^i^ations  of 


Vnrtmaun'i    nitrnvrusnide    reaction    tor    hydrocyanic    acid. 
'  VanOiffen.  See  VI T 


Detection  of  phosphates  uith  the  molyhdate  reagent.  Uesegang. 
See  VII. 


Scammemy  and  jalap  rttrnt.     Weigel.     See  XX. 

Determination  of  citric  acid  in  citrates  and  in  lemon  juice. 
Spica.     S      XX 
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Trade  Report. 

■  -<>nl  nhowiwj  the  Rate*  ol  Customs  Duty  levied  on  //i     undermentioned  articles,  the   produce  of  manufacture  ni  the 
United  Kingdom,  on  importation  into  Italy:   together  with  the  English  equivalents  of  thou  duties. 

Prepared  by  the  Exhibitions  Branch  of  the  Board  of  Trade  at  the  request  of  the  Chemical  Industries  Committee  of  the 

Royal  Commission  for  the  Turin  Exhibition. 

italic  ;r  indicates  that  the  duty  is  levied  on  the  (irons  weight.) 


Tariff  Classification. 


oils.  Fats.  Resixs,  etc. 

Glue     

Fish  glue  (real)      

Glycerine,  raw  or  retlned    

Isinglass   •  •  ■ 

Cart  grease,  composed  ol  resin  oil  and  lime 

Cart  grease,  other,  not  containim:  mineral  oil,  or  containing  not  more  than 

15  per  cent,  ol  mineral  oil  of  a  specific  gravity  greater  than  0'875  

Stearin  and  palmitin    -  •  -  •  •  ■  - 

Olein  ;  and  fatty  acids  solidifying  at  a  temperature  between  40  and  4»        

Vaseline  : — 

Natural    

Artificial      

Greases,  not  specially  mentioned,  including  fish  grease 

Heavv  oils      

Residues  from  the  distillation  ot  mineral  oils 

Benzine  and  other  tar  oils,  light  and  limpid,  denaturated.for  the  manufacture 

of  colours,  varnish,  etc 

Mineral  oils,  .  >ther  kinds'    

Black  pitch    

Mineral  pitch  (bitumen,  solid!   

Colophony  and  Greek  pitch 

Other  resins  and  gum  resins  : — 

Native,  raw    

Not  specified      

Linseed  oil : — 

Boiled      

Other   

Cottonseed  oil,  pure  or  mixed  with  other  oils 

Xote. — Cottonseed  oil.  pure  or  mixed  with  olive  or  other  oils,  is  subject 

to  a  surtax  of   

Other  kinds  of  seed  oils 

Palm  oil      

Cocoanut  oil  

Cocoa  butter      

Fish  oils  : — 

In  receptacles  not  exceeding  5  litres  

In  other  receptacles 

Mineral  coal  tar 

Bitumen       

Vegetable  tar     

Natural  turpentine,  unrefined    

.,  refined;    and  artificial  turpentine  

Oil  of  turpentine  

Lard 

Animal  wax,  unmanufactured  : — 

Yellow 

White 

Waste  and  strainings  of  wax  candles      

Vegetable  wax  : — 

Mixed  in  any  proportion  with  animal  wax    

Other   

Ceresine,  pure  or  mixed  with  paraffin     

Paraffin 


Tariff  Kates  of  Duty. 


English  Equivalents, 


Paraffin  candles  (including  stearine   candles    mixed    with    more   than    30  per 

cent,  of  paraffin)    

Stearine  candles    

Varnish,  non-alcoholic,  containing  mineral  oil   

Varnish,  spirit    


100 

Lire  ct. 

kilos,      g       2  uo 

„       g    is  oo 

„          9        4  00 
g     15  00 

Free 

Cwt. 

£ 
9  0 
9  0 
9  0 
9  0 
Fre< 

s.     d. 
o    9; 

6      It 

i    H 

6      lj 

100 

kilos. 

9 

9 

g 

5  00 
8  00 
4  00 

Cwt. 

9  0 
9  0 

9  0 

2  01 

3  3 

1      -\ 

100 
1000 

9 

Free 
kilos,     g 
kilos,      g 

15  00 
30  00 

8  00 
2  00 

Cwt. 
Ton. 

9   0     6     H 

0   12     2J 
Free 
g  0     3     3 
9    0      1      7* 

100 

kilos. 

9 

9 
9 
9 

5  00 

24  00= 
2  00 
0  50 
2  00 

Cwt. 

9   0 
0 
9  <> 
9  0 
9  0 

2     Oi. 
9     9* 
0     93 
0     21 

0     9; 

1, 

;; 

9 
9 

2  00 
9  00 

26  00 
24  00 
21   50 

» 

g  o 

9  0 
0 

II 
II 

0    9; 

3      * 

1(1      7 
9     9 

11)0 

kilos 

Free 
g 

14  00 

24  00 

4  00 

30  00 

Cwt. 

II 

0 
Free 

5     8J 
9     9 

1      7i 
12     21 

100 

kilns 

9 

g 

9 
9 

g 
Free 

10  00 
6  00 

8  00 
0  50 
2  Oil 
2  00 

9  00 

10  00 

Cwt. 

4     0J 

2      5J 
,;    0      X      3 

gO    0     21 
g  0     0     9i 
g  0     0     9j 

ff  0     3     7; 
Free 

o    4    0: 

» 

u 
g 

15  00 
30  00 
10  00 

" 

9  0 

0 

9  0 

6     lj 

12     21 
4     0( 

Dutiable  as 
g       8  00 
g       8  00 
9     15  00 

animal 
Cwt. 

wax. 
9  0 
9  O 
9  0 

3      3 
3     3 
6     11 

In 

adili't 

inn  t 

20  00 
15  00 
30  00 
30  00 
i  a  surtax 

o     8     lj 
0     6      lj 
0   12     21 
O   12     2J 
for  the  alcohol  content 

BBKBJ     WI5B8,    ti.uis.   ETC. 
Beer  : — 

In  casks  or  barrels  

In  bottles    

Wines  : — 

In  casks  or  barrels  

In   bottles    

Spirits  : — 

Pure,  in  casks  <»r  barrels    

Sweetened  or  perfumed,  including  rum.  cognac,  in  casks  or  barrels  .. 

in  bottles  "i  from  i  to  l  Wat 

In   bottles  "i   less  than    i   litre   

Sugar  of  the  flrst*c)asfl  [i.e.,  yielding  more  than  94  per  cent,  of  refined  sugar 

sugar  of  th lond  class  

■■  * 

Ulucose  : — 

Solid     

Liquid      

Milk  sugar      




lll'Ctol. 

3  00 

Per    100 

3  00 

Bectol 

12  00 

Per  loo 

20  00 

Bectol 

30  00 

60  00 

Per  100 

60  00 

45  00 

1011    kilos. 

99  00 

ss  on 

,. 

in  oil 

so  on 

.Ml  nn 

BO   nn 

12  no 

GaU.  0    0     li 

Per  10(1     0     2     6 


Kail.  o     o     &i 

Per  ion     i!  16     4 


((all. 
Per   100 


Cwt. 


0 

1 

•> 

0 

2 

4 

0 

HI 

4 

1 

1A 

0 

0 

I) 

3 

1 

15 

8 

0 

4 

»i 

1 

12 

6 

1 

0 

4 

1 

4 

5 

II 

4 

KM 

\..l.    \\l\        »0 


ri:  \dk  1:1 


i  :t:i: 


si.ii.m'ni  thawing  tl-    It'it'  ■  ../  <  intinued 

i  ..in:  i  laaslrlcal i  ..nit   i(..t.  ,  ..i   hu'v 


. 


i  ill  ill.  u    I'clinKl    Matrkialx    IX1>  iliivi.u    I'KOIM 
Id 
Import1  ino  idle 

Pure,    eontatnlns   anhydrous    acetii    acid    In    thi  proportl 

h\      Weight 

to  per  cent.  ..r  leva  „       g 

Mi  in  than  10  per  ind  1  i nl 

10  par  cent.  >.r  more,  i>ut  lest  then  60  pec  cent. 
.'.it  per  cent.  <.r  more,  bnl  Leu  then  70  pec  cent, 
7n  per  cent,  or  more,  but  less  than  BO  pec  cent. 
wi  per  cent.  ..r  more,  but  leu  thou  98  per  cent. 
us  per  cent,  or  more  (glacial  acetic  acid 
lu.n.   add 

Crude  i  i.. 

Refined    I""  kill 

Sulphuric  acid   ...  ..  g 

Hydrochloric  acid ....        it 

Nitric  acid     i/ 

carbolic  add,  unrciliieil,  containing  more  tlnui  20  pec  cent    ol  mineral  or  tar 

olla   

Carbolic  acid,  other  ;  oxalic,  tartaric,  and  phosphoric  acid"     

Tannic  acid,  Impure    Frei 

Uallic  ami  tannic  adds,  pure    I  »i  kd<  -      p 

run.    add  

Salli  i  lie  add     

I  tctic  acid 

Amnions  add  ..  i/ 

lOirb  not   specially  mentioned  ..         ..        y 

Acetone  Hectolitre 

Sulphate  of  alumina  and  compound  alums    100  kilo..      p 

ammonia    ..        ..        g 

Bromide  and  Iodide  of  ammonium  

Sulphate  ol  ammonia It" 

Salta  of  ammonia,  not   specially  mentioned    loo  idiot       p 

Arn.-itio.  metallic   ..        ..        g 

Arsenious  acid   ..  g 

Orpiment  and  realgar  :— 

In  masses    ..        .,        g 

In  powder ..       ..       9 

clil. .rule  of  lime    

White  bone  ash  (manure!  

Ilor.ix  or  borate  of  soda     I'"1   I 

nine 

Bnlphate  of  iron,  sulphate  of  copper,  sulphate  ol  zinc  100  kilo-.      .; 

Brtber  (sulphuric)  and  chloroform  (Including  the  weight  of  Immediate  receptacles  ..        ..        1 

Nitric  and  other  ethers'     Kilo. 

Iodine      

Magnetite  'natural  carbonate  of  magnesia),  even  calcined     Free 

Hagnesla,  calcined  ,.r  caustic,  pure Iftn  kilo*. 

Carbonate  ol  magnesia,  artificially  prepared  :    and  unrefined,  calcined,  or 

caustic  magnesia   •  ■  • 

Salt.— Calcined  or  caustic  magnesia,  Impure,  is  admitted  fn t  duty 

ii  it  is  tor  metallurgical  use,  is  ol  grey-brown  ..lour,  and  contains  nol  lees 

than  6  per  cent,  of  ferric  oxide 

Sulphate  of  magnesia ..        t 

White  and  red  phosphorus     

Salt — Phosphorus  for  the  manufacture  ol  matches  mas  he  Imported 

duty  free,  subject  to  regulations  of  the  Mi  litter  ol  Pin  ' '        iportn- 

tion  ol  phosphorus  foi  any  other  purpose  Is  subject  to  the  authorisation  ol 

the  Minister  of  Finance. 

Potash  ani  Salt*  tht 

Sulphate  of  potash  ;   crude  tartar :  also  chloride  of  potassium  (potaaito;     Free 

Cream  of  tartar ;  chloride  (hypochlorite)  of  potash                      ion  kilos,     g 

Carbonate  and  bi-carbonate   ..         ■■        I 

Silicate  :— 

In  solution     ■■        ••        » 

Solid     f> 

Caustic  potash  ■.                  0 

Sulphite,  bisulphite,  and  hyoosulph'te     ..         ..        « 

mtxate    " 

Acetate,  oxalate  (bi-oxalatel.  cyanide,  sulphide,  chromatc.  bichromate,  man- 

ganate,  and  phosphate     ■•        ••        g 

Chlorate  and  perchlorate    ••        ■■        " 

Kerrocyanide  and  ferricyamde  '  r*'" 

Soda  and  Sails  thtrtol. 

Silicate  of  soda  : —  ,  , 

Liquid  or  in  solution  l0"  k'lofl-     » 

Solid     " 

<  tattle  soda  

Carbonate,  bicarbonate,  and  sulphate  of  soda 

Acetite.  chroma!*,  bichromate,  sulphide,  phosphate,  ami 

Hi  im.-hlonte  of  soda  ••  " 

Nitrate  of  soda  : —  .. 

Crude  .„  ,_     'Ter 

Reflned    I"10  *"<*■      " 

Sulphite,  bisulphite,  and  hyposulphite  of  soda:  borate  Of  aoda   boral 

i  hlnrate  and  perchlorate  of  soda     

t  ither  salts  of  soda ••         ■■        ' 

Saccharin8 Kilo. 

Crude  or  refined  sulphur,  and  flowers  of  sulphur     

Oold  and  platinum  salts   bii 

Antimony  salts    100  kil.- 

Silver  nitrate 

Tin,  oxide  of    

Tin.  salts  of 

Mer.-une  chloride     

Mercuric  sulphide    


17    no< 

in.  • 

57  inn 

1      1 

■>• 

1 Ml' 

till     

II4 

ISO    on' 

f 

.Ill 

l      1 

202  on* 

l      I 

1  i, . 

I* 

7    no 

1    Ml. 

■i  0     I 

10) 

o    K) 

t\ 

1    00 

.;    II       II 

:. 

I   H 

,,     II       o 

■I 

0 

10  00 

•' 

i  ree 

"i 

lo    Oil 

i   wl 

.,  o     i 

SO  00 

i    n 

4 

- 

i   u 

.. 

26  00 

0   in 

2 

I  no 

p  0     1 

7| 

1 

p    II       4 

01 

i 

.,.,11 

0     i 

1     nil 

1  «' 

1  •-- 

.-.    INI 

p  0     2 

lit 

61 

1     0 

1  r.  . 

4 

1 

Owt 

e01 

n 

7   .'.II 

i  .ii 

g  :i     1 

II 

1  00 

■  . 

g  l   in 

ll 

1    no 

g  1   12 

a 

in   on 

..    4       I 

. 

4   on 

P     1     It 

s 

:,  no 

Cwt, 

p  0    -i 

Iree 

"1 

Ton 

,,  II  III 

3 



Lb, 

■i     0 

3-92 

::   no 

0      1 

1 

:. i 

1      n 

4 

•5  00 

•• 

0  lo 

o 

1   60 

Ton 

•;  0   12 

•»  i 

in 

Cwt, 

■z    o 

S 

Free 

Ton 

.i    1    li 

A 

0  5U 

"' 

0  60 

Q  0     4 

ol 

1    IM 

0  0     9 

'.■ 

2  00 

t»ll 

.1 

j    in 

■1    -       ' 

- 

:l  00 

■• 

9    1      4 

4  00 

■i    1    It 

• 

Cwt 

■ 

li 

0  60 

Ton 

"1 

1   20 

g   0      » 

II 

0  6ft 

. 

0) 

4  oft 

g    1    12 

a 

4  no 

g    1    12 
Tree 

.-, 

:l  no 

Ton 

.1    1      1 

5 

s 

20  00 

- 

ll 

g    •      1 

.! 

10  00 

Lb. 

Free 

■1 

10  00 

ll. 

■' 

15  no 

Cwt 

o     S 

ll 

o    ■_ 

'": 

■ 

n      4 

"i 

ll   12 

-• 

- 

1    11 
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StaUmeni  shotrivg  the  Sales  o\  Customs  Duty, 

die. — continued. 

Tariff  Classiflcatiou. 

Tariff  Rates  of  Duty. 

English  Equivalent*. 

100 
" 

100 

kilos. 

Free 

kilos. 

Free 

kilos. 
Free 
Free 
Free 

kilos. 

Free 

kilos. 

. 

Free 
kilos. 

"  Free 
Free 
kilos. 

Lire  ct. 
llil)   mi 
100  no 
50  00 
BO  00 

4  IIO 

u  mi 

1   00 

5  00 

1  00 
5  00 
8  00 

2  00 

4  00 

5  00 
10  00 

2  00 

10  00 
10  00 

20  00 
20  00 

15  00 

20  00 

1   50 

'  7   50 

7  50 

3  00 
100  00 

8  00 
35  00 

200  00 
325  00 
430  00 

0  50 

1  00 

Cwt. 
Cwt. 

Cwt. 

Cwt. 

Cwt 

Lb. 

Cwt. 
Cwt. 

1  s. 

2  0 
2    0 

1  0 
1    12 
0     1 

Free 
0  10 
0    o 
0     2 
0     0 
0    2 
0     3 
0     0 
0     1 
0     2 
0     4 

Free 
0    0 

Free 
Free 
Free 
0     4 

II      4 

Free 
0     8 
0     7 

Free 

0     6 

0     8 
0     0 
0     3 
0     3 
0     1 

2  0 

0     3 
0  14 

4      1 
6  12 
8  14 
Free 

Free 

0     0 
0    0 

d. 

s 

Bismuth  salt.- 

8 

4 

salicylates  luot  alkaloidal)      

u 

X  itrobenrene 

7j 

Camphor  : — 

Bra 

Renned    

•  1 

liar. urn  sulphate    

Manganese  sulphate      

• 

4* 

04 

i  allium  sulphite  and  bisulphite   

J] 

3 

Barium  carbonate     

»t 

Wood,  roots,  barks,  leaves,  etc.,  for  dyeing  and  tanning  : — 

7j 
04 

oj 

Ground    

100 

100 

100 

Kilt 

100 
100 

91 

Colours  derived  from  tar  or  other  bituminous  substances,  dry,  or  in  pa 
Colouring  extracts  from  dyewoods,  and  other  dyeing  materials  of 

Colours  in  cakes,  powder,  etc 

Cinchona  bark  : — 

Xot  pulverised  

ste  or  liquid 
all  kinds  . 

oi 

11 

saffron     

3 

Celluloid  : —    . . 

Crude,  in  the  mass,  or  in  plates,  sheets,  rods,  or  tabes,  not 

polished  or 

In  plates,  sheets,  rods,  or  tubes,  polished  or  otherwise  manufactured  on  the 

H 

Volatile  oils  and  essences  : — 

it 

Orange  and  its  varieties     

71 

Cloves 

ot 

Mint     

0) 

Xot  specified     

11 

Amber  and  manufactures  thereof 

Soap  : — 

8 
3 

4 

Gunpowder: — ' 

4 

2 
10 

Wood  pulp  : — 

(a)  Cellulose    

'h)  Other  (including  straw  pulp,  etc.)  : — 

21 

Dry 

H 

■The  duty  on  petroleum  and  other  mineral  oils  suitable  for  lighting  purposes,  included  under  tliis  heading,  may  be  calculated,  at 
the  option  of  the  importer,  either  on  the  weight  or  on  the  volume.  In  the  latter  case  125  litres  at  15°  C.  are  to  be  taken  as  equivalent 
to  100  kilos,  net. 

"This  duty  is  to  be  reduced  to  16  lire  per  100  kilos.  <6s.  6d.  per  cwt)  from  the  1st  January,  1911. 

'Including  crude  pyroligneous  acid,  and  acetic  acid,  even  colourless,  containing  substances  which  have  an  empyreumatic  or  bitu- 
minous odour,  derived  from  the  distillation  of  wood,  and  a  total  acetic  strength  of  less  than  60  per  cent. 

♦Including  surtax  countervailing  internal  duty. 

•Spirituous  essences  are  subject,  in  addition  to  the  Customs  Duty,  to  a  surtax  on  the  alcohol  at  the  rate  of  1*54  lire  per  kilo,  of 
essence  'including  the  weight  of  immediate  receptacles). 

•The  importation  of  saccharin  for  other  than  pharmaceutical  purposes  and  under  special  regulations  is  prohibited. 

'Including  the  manufacturing  tax. 


Books    Received. 


Dek  Portlandzement ;  Seine  Hydratbu.dtog  tod 
Oinstitction.  Von  Dr.  S.  Kkisermaxn.  Sonderaus- 
gabe  aus  "  Kolloidchemische  Beihefte."  Theodor  Stein- 
kopff's  Verlag.     Dresden.     1910.     Price  M.    1. 

8vo.  Tolume,  containing  35  pages  of  subject  matter,  in 
which  the  following  are  the  leading  themes  : — I.  The  new 
combinations  formed  in  the  hydration  of  Portland  cement. 

II.  The  rationale  of  the  investigation,  and  the  methods. 

III.  The  experiments  and  their  results,  (a)  Hydration 
of  normal  cements.  (6)  Preparing  fluxes  of  different 
composition,  (c)  Hydration  of  calcium  aluminates.  (d) 
Hydration  of  calcium  silicates.  <e)  Hydration  of  calcium 
chromites  and  ferrites.  (/)  Hydration  of  chromium-  and 
iron  cements.  III.  Constitution  of  clinker,  (a)  Qualita- 
tive composition.  (6)  Quantitative  composition.  IV. 
Significance  of  the  two  components  of  clinker,  alike  in  the 
liurning  and  binding  of  cement. 

Die  Absobption.  Gesammelte  Abhandltogen  (I1KR 
Kolixude  tod  Absorption,  von  .J.  M.  Van  Bf.mmf.lk.w 


Emer.  Professor  der  UnivershVit  Leiden.  Mit  Unter- 
stiitzung  des  Verfassers,  neu  herausgegeben  von  Dr. 
Wo.  Ostwald.  Theodor  Steinkopff's  Verlag.  Dresden. 
1910.     Price  M.   12  ;    geb.  M.   13.50. 


Svo.  volume,  containing  540  pages  of  subject  matter 
with  indexes  of  authors  and  subjects,  numerous  illustra- 
tions, a  frontispiece  portrait  of  the  author,  and  his 
biography.  The  text  is  classified  as  follows : — I.  The 
nature  of  colloids  and  their  content  of  water.  II.  Ab- 
sorption compounds  and  the  absorptive  capacity  of  arable 
land.  Til.  The  hydrogel  of  ferric  oxide,  the  crystalline 
ferric  hydroxide,  potassium  ferrite  and  sodium  ferrite.  IV. 
The  hydrogel  and  the  crystalline  hydrate  of  cupric  oxide. 
V.  Absorption  of  water  by  the  colloids,  especially  by  the 
gel  of  silicic  acid  (Absorption  I.).  II.  Formation  of  the  gels 
and  their  structure  (Absorption  II.).  VII.  Absorption  III. 
VIII.  The  isotherms  of  colloidal  ferric  oxide  at  15°  C 
(Absorption  IV.).  IX.  Absorption  of  hydrochloric  acid 
and  p  itassium  chloride  from  aqueous  solution  by  colloidal 
stannic  oxide  (Absorption  V.).  X.  Absorption  of  substances 
from  solutions  (Absorption  VI.).  XI.  Action  of  high  tem- 
peratures on  the  texture  of  the  hydrogel  of  silicic  acid 
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prion  VII.),     \ll     Absorption  compound    of  hydro, 

gels,    when   chemical   compounds   oi    soluti can   also 

occur  (Absorption  VIII.).  XIII.  Difterenoi  > 
hydraos  and  hydrogrts  and  the  modification  "t  the 
hydrogels  (Zirconic  acid  and  metaxirconio  aoid),  (Absorp 
Hon  IX)  XIV.  Contribution  u>  out  knowledge  of  the 
properties  of  the  hydrogels  during  dehydration  and 
rehydration  (Absorption   \ 

Bool  Of  Pharmacy  :  Comprising  ■ 
papers  relating  to  Pharmacy,  Materia  Medioa,  and 
Chemistry  contributed  to  British  and  Foreign  Journals 
from  .inly  I.  1909,  t,,  June  30,  1910.  With  the  trans- 
ections ol  the  British  Pharmaceutical  Conference  n  the 
)7th  Annual  Meeting  held  i"  Cambridge,  July,  1910. 
Editor  of  the  \  i  ai  - H.k.U.  .1.  o.  Rmmiw  un;  Editors 
of  the  Transactions,  E.  s.wm.lf  Tick,  and  Hoi 
Imnnkmohk.  J.  and  A.  Churchill,  7,  Hunt  Marllxirough 
Street,  London,  1910.     Price  10s.  6d. 

An  Introduction  to  thk  Chemistry,  of  Colloids.  A 
Compendium  of  Colloidal  Chemistrj  for  Students, 
Teachers,  and  Works  Managers.  By  Dr.  \ 
P  si  in  Translated  from  the  second,  enlarged,  I 
Edition.  By  Herbert  H.  Hodgson,  M  \  .  I'liU 
Chas.  Crifrin  and  Co.,  limited.  Exeter  Street,  Strand. 
London,  1910.     Price  3s.  fid.  net. 

Small    Svo.    volume,    eontaining    107    pages   of    subject 
matter,  and  indexes  of  authors  and  subjects.     Th' 
is  subdivided  in  accordance  with  the  following  olaa  ifica 
tion  : — 1    General   characteristics.        Nomenclature.        II. 
Properties  of  colloidal  solutions.     III.  Relation  of  colloidal 
solutions   to   solutions   proper   and   to   suspensions.      IV. 
The   dispersoids   and    their   classification.     V    Pi 
colloidal  solutions.      VI.   Research  methods.      Ultramicros- 
copy.     VII.   Recent  views  on   the   nature  of   the  colloid 
state.     VIII.   Importance  of  colloidal  chemistry  to  other 
sciences.     IX.  Importance     of     colloidal     chemistry     in 
chemical     industry     and     technology.     X.   Bibliographic 
reference  table. 


and  quart  <•   .  causing  thi 

m\s  an  increase  ol  39  En  the  numbei  ol 

'     III    SI  '   id.  Ills,    ami    of    140    III    tile    II 11  111 ) •    111. 

Census  oi   Productioh     1901       PuutmiAM   Tabus 

SIMM  Mil- 1  No    Till      R]  il  I     I:  I    I  I    l;\.    II I  .    Ml  I  I, 

'..    I       || I'\!I  I 

\      [Cd    5897.]     Wvnian   A-    Sons.    Pettei    Lane,    B.C 

lovT.MMNo    particulars    relating    to      54     Gram-milling 
Bread  and  work- 

Pri     •    in  ma,  [b  i  \>  mi  bakei  ii 

'i"i    Fruit-pri     '  •  and   work- 

(67)   Factories    and    workshops    manufacturing 
farinaci  ous    pre]  mid     srtii  Ii 

g  and  polishing  (except    oap        58    i  ittl",  dog, 
mid    poultry    food    factories   and    workshop 
tn  tor*  I  V  toi  ies  :    (61     Brewing 

and  malting  factories  and  workshops;  (62)  Bpiril  d>* 
tilling  fait, ,iies;  (63)  Spirit  oompounding,  rectifying,  and 
aiethylating    factories    and    «orl-  i      Bottling 

factories   and    workshops;     (66)    derated    waters,   cldet, 
British-made    wines,    non-alcoholi  "»,d:, 

and    vinegm    Eaotoriei    and    workshops        86     Tobacco 
•  and    workshops;     [67)   Naval    lirtualling  yards 
-  Home  establishments) 


Patent  List. 

flcatlon  accom]  \  [>pliratlon.  an 

asterisk  i-  affixed.    The  dstes  given  are  in  in  th<-  rsss  of  Applies- 

tlons  for  Patents,  th  Ipplicat ,  and    II   m  tin- .-a*e  of 

the  <  Iffidal  Journals 
In  wnlch  acceptances  of  the  Compli  itloesareaih 

Complete  Specifications  thu*  sdvertued  x«  sccepted  sre  open  to 
io  a*  the  Pstcnt  Office  Immediately,  and  to  opposition 
within  two  months  of  the  said  duns. 


A  Text  Book  of  Organic  Chemistry.  By  William 
A.  Xoves,  Professor  of  Chemistry  in  the  University  of 
Illinois.  Second  Edition,  revised.  Henry  Holt  and 
Company.  Xew  York.     1910.     Price  SI. 50  net 

12mo.  volume,  with  521  pages  of  subject  matter,  and  an 
alphabetical  index  of  subjects.  The  text  has  the 
following  classification  : — I.  Purification,  analysis,  deter- 
mination of  molecular  weights  and  formula-.  II.  Physical 
properties.  III.  Hydrocarbons.  Marsh  gas  series.  IV. 
Ethylene  series.  V.  Cyclic  hydrocarbons.  VI.  Acetylene 
and  other  series.  VII.  Benzene  series.  VIII.  Related 
hydrocarbons.  IX.  Classification  of  derivatives  of  the 
hydrocarbons.  X.  Alcohols  and  phenols.  XI.  Ethi 
XII.  Aldehydes  and  ketones.  XIII.  Acids.  XIV.  And. 
derivatives.  XV.  Hydroxy -acids.  XVI.  Ket<  n 
aldehyde  acids.  XVII.  Carbohydrates,  etc.  XVIII 
Halogen  compounds.  XIX.  Nitro  compounds.  XX 
Amines.  XXJ.  Diazo,  azo,  hydrazo,  and  other  nitrogen 
compounds.  XXII.   Sulphur     compounds.  XXIII. 

Heterocyclic      compounds.      XXIV.      Alkaloids.      XXV 
Compounds  of  interest  in  physiology  and  patholoyr. 

Mines  vso  Quarries.     General  Report  and  Statistics 
for  1909.  by  the  Thief  Inspector  of  Mines.     Paw 
II.— Labour.     [Cd.    5399.]     Wyman    &    Sons,    Pi 
Une,  E.C     Price  lOJd. 
This  publication  contains  a  general  report  and  station,  a 
relating  to  persons  employed  and  accidents  in  mines  and 
quarries  in  the  I'nited  Kingdom,  and  to  the  enforcement 
of    the    Mines   and    Quarries   Acts.     According   to    these 
statistics,  the  total  number  of  persons  employed    in  mines 
and  at  the  quarries  under  the  Quarries  Act  in  the  United    j 
Kingdom  and  the  Isle  of  Man  during  the  year  1909  was 
1,126,372.  of  whom   1,042,435  were  employed  at  mines,    j 
and  83,937  at  quarries.     Compared   with  the   preceding 
year  there  was  an  increase  of  24,695  persons  employed  at 
mines,  and  a  decrease  of   1,538  at  quarries.     In   1909.    ' 
1,303  separate  fatal  accidents  occurred  in  or  about  mines    I 


I      GENERAL  PLANT  ;    MAI  HINERY. 

VPPLII   ITI0X8. 

26,226.  Smith.     Se<  under  VI. 

25,660.  Scheinemann.     Evaporating    apparatus.    [Aus- 
trian AppL,  Nov.  '.'.  1909.]*     Nov.  :'• 
25,716    Wyld.     Sei    under  VII. 
26,058    Armstrong.     So   uade*  II. 
26,231    Jones     Trays  foi    filtei  Nov.    II. 

i  ,.Mi  i  -         mCATIOKS 

:;:.. 2'.io  (1909).  Pritchard       Apparatus     for     contacting 
gases   with   liquids  and   molten  substances. 

26,686    1909).   Waterhouse  and    Boorne.     Method 'and 
apparatus  for  distilling.     Nov.  16. 

26  679  i  1909      Durant,  and  Metals  K>  rpora- 

tion.     Apparatus  for   bringing  s   gas   into  contact   with 
a  Liquid.      Nov.  1ft 

68     || Fairweather(Hufil  I     9   |>arator 

ingredients   ol   comminuted  materials, 
\        16. 

Siemens  and  '  o       Manufaoto 
lire-  and  acid-proof  moulds,  crucibles,  etc.     Xov.  16. 

3316(1910).  Hildcbrandt.      Liquefyii  ith    a 

low   boiling  point.     Xov.  9. 

•ssley     and      Atkinson.       Raising     and 
ng  liquids.     Nov.  9. 
IVifS  (1910'.   I.'Air   Liqindr.     Desiccation  of  an    *nd 
other  gases.     Xov.   Ifi. 


PA  ITS  C    LIST. 


[NOV.  S«>   ID10. 


II      KIKI. :     CAS:     MINERAL   OILS   AND   WAXES- 

DESTRUCTIVE  DISTILLATION  ;    HEATING  : 

LIGHTING. 

Ari'LK  ATIONS. 

_'.".. j.'.-i.   Ross,     Incandescent  gas  mantles.     Oct- 31. 

25.330.  Maeklow-Smith.     Sei   under  XXIII. 

25,825.  llnrrop.  Manufacture  .if  incandescent  bodies 
01  mantles.     Nov.  7. 

96,045.  Kranniihfildi.  Production  of  electric  ihoan- 
ace  bodies.*     Nov.  0. 

26,058.  Armstrong.  Coke  ovens,  gas  producers,  calcinei 
furnaces,  etc.     No^    9 

2rJ,072.  Bickerton,  Bradley,  and  Clerk.  Gas  producers. 
X6i .  9 

26.109.  Weldon,  Ixmnd.  and  Atkinson.  Incandescence 
mantles  and  their  manufacture.     Xov.  9. 

86,168  and  26,242,  Simmanoe  and  Abady.  See  under 
XXIII 

COMPLETE    SPECIFICATIONS   ACCEPTED. 

Is. 334  (1909).   Xoad.      See  under  III. 

25,019  (1909).  Richards  and  Pringle.  Distilling  or 
partly  drilling  coal  and  producing  fuel.     Xov.  9. 

25.808  (1909)  Bone.  Wilson,  and  McCourt.  Combustion 
of  mixed  cases.      Nov.    16. 

26.432  (1909).  Pudney  and  Sadler.  Incandescent  gas 
mantles.     Xov.  9. 

29.3K!  (1909).  Smith  and  Shaw.  Vertical  gas  retorts. 
Nov.   9. 

29,430  (1909|.  Bone  Wilson,  and  McCourt.  Combustion 
'•f  gaseous  fuel.     Xov.  16. 

30.14S  11909).  Von  Unruh.  Manufacture  of  incan- 
descing bodies  for  use  in  gas  lighting.     Nov.  16. 

2444  (1910).   Dunlop.     Gas  producers.     Xov.  9. 

13.978  (1910).  Benninghoff  and  Klonne.  Cooling  coal- 
gas  and   the  like.      Nov.    16. 


III.— TAR  AXD  TAP.  PRODUCTS. 

AlTLH  ATIONS. 

25.266.  Blozam  (Act.-Ges.  f.  Anilinfabr.).  Manu- 
facture of  a  sulphurised  derivative  of  carbazole.     Oct.  31. 

•_'.">. 461.  Newton  (Bayer  und  Co.).  Manufacture  of 
slkvlated  derivatives  of  azimino-o-toluidines  and  the 
1, ,,. 11,,, 1/0  dyestuffs  therefrom.     Xov.  2. 

26,336.  Newton  (Bayer  und  Co.).  Manufacture  of 
anthracene  compounds.     Nov.  12. 

Complbtk  Spec  iFn  ATioxs  Accepted. 

18,334  (1909).  Noad.  Apparatus  for  distilling  shale 
and  other  bituminous  substances.      Xov.  16. 

15,711  (1910).  Raschig.     Tar 
Nov.  9. 


paint    or     tar    coatings. 


[V.     COLOURING   MATTERS  AND  DYES. 
Arn.it  moss. 

25.291.  Newton     (Bayer     und    Co.).     Manufacture    of 
mordant      dyestuffs     of      the      triphenvlmethane     series. 

31. 

25.292.  Haver    und    Co.     .Manufacture    of    diazotisable 
dyestuffs.     fGer.  Appl..  May  3.  1910.]*     Oct.  31. 


25,294.  Newton  (Bayer  und  Co.).  Manufacture  of  azo 
dyestuffs.      Oct.  31. 

25.461.   Newton  (Bayer  und  Co.).     .See  under  III. 

26,209-  Vanicek.     Manufacture    of    halogenised    indigo 

dyestuffs.      Nov.  1  1. 

26,249.  Newton  (Bayer  und  Co.).  Manufacture  of  basic 
azo  dyestuffs.      Nov.    II. 

Complete  Specifications  Accepted. 

532  (1910).  Newton  (Bayer  und  Co.).  Manufacture  of 
o-oxyazo  dyestuffs.      Nov.   l(i. 

1411  (1910).  Newton  (Bayer  und  Co.).  Manufacture 
of  dyestuffs  of  the  triphenvlmethane  series.     Xov.  16. 

2105(1910).  Newton  (Bayer  und  Co.).  Manufacture  of 
vat  dyestuffs.     Nov.  9. 

5808  (1910).  Kalle  und  Co.  Manufacture  of  vat 
dyeing  colouring  matters.     Nov.  9. 

19.000  (1910).  Bloxam  (Chem.  Fabr.  (iriesheim- 
Elektron).  Manufacture  of  a  monoazo  dyestufi  suitable 
for  preparing  pigment  colours.      Nov.   16. 


V.— FIBRES;    TEXTILES:     ( ELLULOSE :     PAPER. 

Applii  ations. 

25.393.  Stocks.  Manufacture  of  pulp  for  paper-making, 
etc.      Nov.    1. 

25.986.  Guadagni.  Production  of  artificial  silk. 
I  Addition  to  No.  1265  of  1908.  Ital.  Appl..  Nov.  9. 
1909.]*    Nov.  8. 


VI.—  BLEACHING;   DYEING;   PRINTING; 
FINISHING. 

APPLK   ATIONS. 


Machinery    and   process  for  bleaching. 
Water     filter    for     use     in     dyeworks. 


25.217.    Keuss. 
(let.   31. 

25,225.  Smith. 
Oct.  31. 

25.957  and  25,958.  Johnson  (Badische  Anilin  und 
Soda  Fabrik)  Production  of  discharge  effects  on  fibre. 
Nov.   8. 

26.132.  Kneeht.  and  Peter  Spence  and  Sons.  Ltd. 
Discharging  and  dyeing  of  fabrics.     Nov.  10. 

Complete  Specifications  Accepted. 

24,607  (1909).   Psarski.     Dyeing    machine.     Nov.    9. 

1641  (1910).  Haddan  (Luttgen).  Chemical  cleansing 
by  means  of  benzine,  benzol,  etc.     Nov.  16. 

7051  (1910).  Riesenfeld.  Apparatus  for  treating  textile 
goods  with  liquids.      Nov.   16. 

8306  (1910).  Habcl.  Mercerising  warp  varus,  etc. 
Nov.  9. 


VU.      ACIDS;    ALKALIS;    SALTS: 
ELEMENTS. 


NON-METALLII 


Applications. 

25.380.  Hale  and  Scott.  Manufacture  and  concentra- 
tion of  nitric  acid.     Nov.    I. 

25.575.  Hale  and  Scott.  .Manufacture  and  concen- 
tration of  nitric-  acid.     Nov.  3. 

25.576.  Hale  and  Scott.  Recovery  of  corrosive  acids 
from  their  absorbmente.     Nov.  3. 

25,872.  Kinzlberacr  und  Co.  Manufacture  of  anhydrous 
hydrosulphites.  [Austrian  Appl..  Nov.  25,  1909.]* 
Nov.  7. 


Vol,    XXIX.,    \...  JJ.! 


I'VIKM     US  I'. 


i:ui 


B86     .1,1,1     j:..ss7.    Burokh 

i|niirc/  or  -ill.  .1       Noi     B, 


Manufacture     of 


SCIFICATIONS     VCCKPTI  I'. 

25,082  (1908     Gerrard.     Treating  Bait  and  bj  produota. 

N,.v.  9. 

>  i  1909).  Swan      ind      Kendall.     App 
makii  Nov,  16. 

30,324  I  i »     i 

mutates.     Nov.    16. 

30.662    I! J  Badin  hi      Inilin    and    Soda 

Fabrik).     Manufacture  .4  nitrates.     Nov.   I < > . 

1686  (1910).   Exley.     Manufacture  am  sulphate- 

Nov.  9. 

14,023  (1910).   Haber.   Manufacture  of  ammonia.  Nov.  9. 

16,626    1910).  Guye     ami      Dariei       M  mufacture     ..t 
alkali  nitrates  and  alkaline  earth  nitrates.     Nov.  9. 

18,311  (1910).  Glaser  and  Midler.    Refining  salt.  Nov.  9. 

23,157  (1910).   Pietzsch   and    Ulolph.     Manufacture  «i 
potassium  persulphate.     Nov.  16. 

83,923  (1910).  Act.-Ges.      f.       \nilinfal.r.      M.ini 
of  sulphury]  chloride.     Nov.  16. 


VIII.  -CLASS;    CERAMICS. 
Al'l't.H  LTIONS. 

25,886  and  26,887.   Burckhardt.     Set   under  VTL 
26,023.   Podmore   ami    Bailey,      i  of   oeramic 

and  like  semi-fluid  or  plastic  or  granular  ma  Nov.  '■>. 

26,142.  Costar,  Bates,  and  British  Insulated  and  BJ 

Cables,  Ltd.     Enamelling  wire.     Nov.  10. 

COMPLETE   SPECIFICATIONS    A..  BPTED. 

26,692(1909).   Fletcher.     Enamelling  muffi 
1925    1910).  Gebr.  Siemens  und  Co.     8e>  under  L 


l\.     BUILDING   MATER]  \l.s. 


■  ammeU,  Laird,  and  I  ■■  .  and  Newton.     M«nu- 

i 

nwcrlt  Krone  and  ■  Martin 

26,7  1 1     Kohlhi .  i,     Manul  \i-pl., 

\"\.  12,  1909.]*     No 

1    Johnson     ((  hi  m.     Fabr.     •  ...•  ihi  li 

f    nickel    lined    ccH-seln   und   other   arl 

Not     8 

26,966    i  ire    oi 

ductile  electrolytic  iron.     [Addition  to  No  24,841  ol  I 

Gei     \|.|.l ..  Not     12    1909   ■     N 

-'''  I  I  ing     ore     du  '      from     blast 

furnaces  and  fin. 
26,262.   II. .11.. ■.•  Nov.  II. 

26,336.  Smith.      i  f     steel      ami      iron. 

\[,1>I..  Nov.  13,  1909.  •     Not     12. 
26,366.   Roux.     Process    for    making    precious    metals 

.IK  pun  iron.* 
12. 

Compute  Spzcifk  itions  Accepted. 

2:1,108  (l!i(i!t).  Rumen  and  Beakow.  Roasting  of  ores' 
Nov.    16. 

.'.".. s  17  i  |90fl  i    Ms    on.     R  pure    antu y 

from  ores,  concentrates,  tail  Nov.  '.'. 

26,915  1909  Jensen  (Spitz).  Separation  of  tin  oi 
other  metal  from  waste  metal,  alloys,  eto.     Not     16 

30,425    1909     Mar]  o     ton    Works 

I'urna,  18, 

3061   (1910).   l:.  i.l.     Hardening    surfaces    of    ir..n    oi 
heir  alloys.     Not .  9. 

5267(1910).   Brougham     (Poldihfitte     Tiegelgusj 
fabr.V     Melting  and  refining  furn Nov.  16. 


XI.     ELE(  rRO-(  HEMI8TRY. 

I  'OMPLET]      S  \.  .   I  l-TKII. 

11,716  (1910).  Thomson.     Electric  furnaces 


Application". 

Earle       i    i     'it).     Manufacture     of     materials 
havi:  ding  agent.     Nov.  3. 


Ml      FATS;    OILSi    WAXES. 


Complete  Specipicatioiis  Accepted. 

22,585  and  25,146  (1909).  Hewitt.     Drying  and  bum- 
calcining  slip,  slurry,  chalk,  clay,  limestone,  etc. 
Nov.   16. 
25,370(1909).   Boldi     Building   materials.     Nov.    '.'. 


25,669.   Wynberg.     Obtaining    waxes,    fats,    and    .  ily 
Nov.  4. 


XIII.     PAINTS;    PIGMENTS;    VARNISHES; 
RESINS. 


X.     METALS;    METALLURGY,  INCLUDING 
ELEt  TRO-METALLURGY. 

APPLII   ITIONS. 

25,383.  Levin.     Recovery  of  tin  or  rinc  from 
scrap  metal.*     Nov.   1. 

25,401.  Johnson.     Treatmi 
D.S    \ppl-.  Jan.  31,  1910.]*     Nov.  1. 

25,411.  Gray     (Schwab).     Manufacture     ol      I 
wires,   filaments,  etc.*     Nov.    1. 

.'.",.  l'i:',.  Vautin.     Recovery  of  metal  froi  N'..v.  2. 

25,504.  Soddy.      -  XX. 

25,581.  Elektrostah]  G.  m.  b.  If.     Manufacture  of  iron 
and  steel.     [Ger.  Appl.,  March  26,  1910.  '     Nov.  3. 


i:d. 

17,615     1910).   Meister,    Lucius,   und   Bruning.     Manu- 

19.001'  .  1910  .    B]  ixam    (I  hi  m.  .,  Elek- 

I V. 


XTV.     LNDJ  \ -III  \-r  :  I  V  PERI  HA. 

Appi 

. 
31. 
25,573.    Livi     -ton    and    Cairney.      I  ,f    the 

latex  obtained  from  I 


PATENT  LIST. 


[Nov.  80,  1»10. 


•     Haver     und     Oo.      Manufacture    of     substances 
milar   to   caoutchouc.     [Get.    Appl..    Dec    27.    1909.1* 
No>  ■  7. 
26,093.  Turns.    Manufacture  of  artificial  india-rubber 

ami  the  like.      Not.  9. 

26,173.  1'ahl.     Process    for    coagulating    the    latex    of 
caoutchouc  producing  plants.     [Ger.  Appl.,  Feb.  4.  1910.]* 
I". 

i  0MPLETE  Specifii  moss  Accepted. 

1 :;:(.-,  :  irver.     Manufacture    of    articles    from 

waste  rubber,  ebonite,  vulcanite,  etc.     Nov.  9. 

ii  der  Heyden  and  Jurgens.     Manufac- 
ture of  an  elastic  caoutchouc-like  substances.     Nov.   9. 


XV.— LEATHER;  BONE;  HORN;  GLUE. 

I  i.ete  Specification  Accepted. 

7oiiii  (1910).  Honiii.     Manufacture  of  extracts  for  use 
in  tanning.     Noi     9 

XVI.  -SOILS;   FERTILISERS. 

Application. 

25,241.   Radcliffe.     Chemical   manures  and  the   manu- 
facture thereof.     Oct.  31. 

XVTIL-— FERMENTATION  INDUSTRIES. 

Complete  Specification  Accepted. 

2<i. 4-»'<  (1910).  Kuhn.     Manufacture  of  beverages  from 
grape-  and  raisins.      Nov.   16. 


XIX—  F<  tODS  :    WATER  PURIFH  ATK  IN  : 
SANITATION. 

Applicati 

25,668.  Brown  and  Maconochie.     Treatment  of  organic 
liquors,  etc.     Nov.  4. 

.'and  25,883.  Henri.  Eelbronner,  and  von  Reckling- 
hausen. Apparatus  for  destroying  bacteria  in  water 
supply  systems. 

26,046.    Blank.     Manufacture  of  formaldehyde*  Nov.  9. 

jc. i lot.    Wojik.      Profess    of    pasteurisation.*     Nov.    9. 

26,094.     Permutil     Filter     Co.     Softening     water     or 
relieving  it  of  iron  and  mangam  Ger.  Appl..  Mav  10, 

1910.]*     Nov.  9. 

26,264.   Faitelowitz.     Testing    the    freshness    of    milk. 
Nov.  11. 

■  ..--i-i  i  1 1.  Spei  mi  i  kd. 

27  6  7  (1909).  Candy  and  Candy.     Apparatus  for  use 
in  purifying  water.     Nov.  16. 

umbers,   and    Watson,    Ltd.     Treatment 
of  trade  effluents.     Nov.  9. 

1910).   MuHer.  the      proportion      of 

salts  and  sugar  in  cows'   milk   without   diminishing  the 
•   of  fat  and  casein.     Nov.    16. 
Ili.sTT     1910  .   Koch.     Apparatus  for  purifying  sewage 
Nov.  16. 

910).  Stiff.     Bacterial  filter  beds.     X'ov.  9. 


XX.— ORGANIC     PRODUCTS;      MEDICINAL     SUB- 
STANCES ;    ESSENTIAL  OILS. 

Applications. 

25,504.  Soddy.  Separation  of  mesothorium  from 
monazite  sand,  and  its  concentration  in  products  obtained 
from  minerals  containing  thorium.      Nov.  3. 

25,696.  Folraer.  Manufacture  of  organic  compounds  of 
calcium.     X'ov.  4. 

25,698.  Kaufmann.  Manufacture  of  aromatic  anti- 
mony compounds.*     Nov.  5. 

25,873.  Wellcome  and  Pyman.  Manufacture  of  a 
therapeutic  compound.     Nov.    7. 

25,967.  Consortium  f.  Elektrochem.  Ind.  Production 
of  acetylene  tetrachloride.  [Ger.  Appl.,  Nov.  9,  1909.]* 
Nov.  8. 

Complete  Specifications  Accepted. 


25,470  (1909).   Einhorn. 
salicvb'c    acid.     Nov.    9. 


Manufacture      of       benzoyl 


30,592  (1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  pharmaceutical  compounds.     Nov.  9. 

2104  (1910).  Newton  (Bayer  und  Co.).  Manufacture  of 
pharmaceutical  compounds.     Nov.   9. 

6031  (1910).  Horsley,  and  United  Alkali  Co.  Manu- 
facture of  monochlor-acetic  acid.     Nov.  9. 


XXL— PHI  Hi  (GRAPHIC  MATERIALS 
AXD  PROCESSES. 

Application. 

25.751.  Soc.  Anon,  des  Plaques  et  Papiers  Photograph- 
iques  A.  Lumiere  et  ses  i ils.  Intensifying  or  toning  silver 
salt  photographic  images.  [Fr.  Appl.,  July  16,  1910.]* 
Xov.  5. 


XXII.— EXPLOSIVES  ;    MATCHES. 

Applications. 

25,274.  Van  Pittius.     Explosives.     Oct.  31. 
25,328.  Trench.     Manufacture  of  gunpowder.     Nov.   1. 
26.334.  Nitroglycerin  Aktiebolaget.     Explosive.    [Appl. 
in  Sweden.  Nov. '26,  1909.]*     Nov.   12. 

Complete  Specifications  Accepted. 

26,359  (1909).     Demetriade,     Joneseu,     and     Coanda. 

Explosives.      Nov.    16. 

17.194(1910).     Bichel.      Explosive  charges.      Nov.  9. 


XXIII.— ANALYTICAL  PROCESSES. 
Applications. 

25.336.  Macklow-Smith.     Gas    calorimeters.     Nov.     1. 

26,168.  Simmance  and  Abady.  (las  analysis  appara- 
tus.*     X'ov.    10. 

26,242.  Simmance  and  Abady.  Recording  gas  calori- 
meters.     X'ov.   11. 

26,264.   Faitelowitz.     See  utabr  XIX. 
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Birmingham  Section. 


Utetimj    li<  hi    ill    Birmingham    University,    ot 
October  20IA,   1910. 


Hit.    T.    SLATER    PRICE    in     I  UK    .  II  UK. 


THE     INTERPRETATION     OF    COLOUR     VALUES 
OBTAINED   Bl    LOVIBOND'S  TINTOMETER, 

in      AHTIIITI!     W.     KNVI-1.     B.8C,     K.I.I. 

Th''  Lovibond  Tintometer  is  being  more  and  more  used 
m  a   oonvenienl    instrument    for   the    measurement    and 
reoording  oi  colours.     The  theory  of    the    tintometer  is 
that  any  r..U iur  can  be  matched  withe  suitable  i  ombin 
ol  i.  .1.  \ .11. ■  w  an.l  blue  standard  glasses. 

In  using  tli'1  Lovibond  Tintometci  I  found  that  il 
was  |hismI>Ic  to  make  glasses  .-t  diffi  rent  values  match  the 
Bune  ooloux  or  match  "in-  another,  for  example  : 

30  Red  50  Yellow  10   Blui 

gave  the  same  ooloui 
2-2  Red  1-2  Yellow  0-2   Bit* 

In  examining  a  bodj  with  this  '..lour,  two  experi 

with    perfect    eyesight     might    Teeth    record   different 

results.  This  is  an  obvious  objection  t<.  the  use  of  the 
instrument,  ami  therefore  I  thought  it  worth  while  t"  find 
tli.-  cause,  in  order  that  this  possibility  "f  obtaining  in- 
consistent results  might  be  eliminated. 

Tin1  following  experiments  revealed  the  cause:  the 
standard  glasses  are  not  perfeotlj  transparent  to  white 
lik'ht  ;  and  hence  a  little  white  light  is  lost  for  each 
that  is  passed  through.  This  is  what  one  would  naturally 
expeot,  fox  perfeotly  transparent  bodies  are  unknown, 
hut  1  have  not  seen  it  mentioned  anyw  here  that  the  amount 
nf  light  so  lust  must  be  considered  in  recording  the  colour. 
t  )f  a  large  number  of  comparisons  of  combinations  of  glaf 
the  following  are  selected  t"  illustrate  thi>  |h .int. 

1 1)  (It  will  be  remembered  that  the  standard  glasses 
are  intended  t"  be  s<.  arranged  that  equal  i  i  ■  red, 
yellow  and  blue  give  a  neutral  tint.  Actually,  such  com. 
lunatiuiis  do  give  greys  almost  free  from  colour,  i      \ 

lunation  of   12  glass.  - 

■2,  2.  J.  -2  Red  -2,  2.  -2.  2  Yellow  2.  2.  -2,  2B1UI 
does  not  give  the  same  depth  of  grey  as 

•s  Red  '8  Yellow  '8  Blui 

but  gives  the  same  grey  as  the  t  tree  glaf 

40  Red  in  Yellow  J"  Blue 

This  apparent  error  in  the  standards  is  produced   bj 
ignoring  the   whin-  light   which  each  glass  absorbs  and 
scatters.     Theoretically,   white  light    passing  through  an 
ideal  yellow  glass  would  retain   the  whole  of  its  yellow 
component  and  would  only  be  diminished  in  it-  red 
blue  components.     Practically,  when  light  passes  th 
one  of  the  standard  yellow  glasses,  marked  0-2,    l 
a. ■tually  absorbed  red  and  blue  tiding  to  0"2 

of  yellow,  ami  als...  as  thecal  alation  below  shows,  about 
0-36  of  whit.-  liirUt  [i.e.,  0-36  each  ol  yellow,  red  and  blue 
If  we  assume  that  the  gi a-  a  as  their 

primary  colours  are  concerned,  then  the  average  amoui 
white  light  absorbed  in  the  above  comparison  by  eacl   ; 
is  calculated  thus:    the  first  combination  contains  nine 
more  glasses  than   the   second,  and  these  nine  gl   - 
responsible  for  4-0    0-8  =3-2ofgrey.     Or  one  glass  absorbs 
as  an  average  :t-J  :  9     0-36  of  white  light. 
(2)  Comparing  glasses  of  one  oolour,  it  might  b 

that  the  five  glasses  111.  I  !■•_'.  111.  Il-o.  0-8  I       2-0 

would  match  the  one  glass,  2-0  ol  yellow.  We  find  that  they 
look,  in  a  sen.se.  equally  yellow,  hut  that  the  screen 

through  the  .me  glass  appears  bj  comparison  il led  with 

sunlight.  And  to  make  it  match  the  five  glasses,  it  i- 
necessary  to  add  -2  each  of  red.  yellow  and  blue.  One 
glass  thus  absorbs  in  this  ease  0-2  of  white  light. 


i         twooxampli 
i  he  stand  i  pplied   w  ith  the    l  in  to  mi  i.-i  .  an 

not  1 1  m   o    i  .  r  as  their  pri  bat 

ply  that  thei  >pping  « lot.  light  has  been 

igni  '-  0-1  of  yellow  is 0-1  ol  ycllov  bout 

0-3  .  i  grey.     Thai  the  gls  udardisi  .1 

shown  byhs  inn  number  of  gla  ■  two 

combinations  compared,  so  as  t..  cancel  out  th- 
Bximpli 

-jo.  il-;,.  0-2,  ol   |     i  -  ...loin    match 

l-ii.  us.  ii. ii.  il i  ,     •_•.>.,  ,,i  n„    moo  colour. 

-i\  glass  -  2-0  .a    Red    .,,.1  -1.  -2,     I 

Yellow  match  the  -i\  glasses  -l.  -2.  -t.  •...  -8  ..(  Red  and 
2-0  ..t   Yellow. 

I.,  all  such  combinations  the  matches  wen-  perl 
almost  perfect      which  shows  that  th-  carefully 

standardised  and  that  their  greyness  is  not  markedly 
ibl  It  will  n.o\  Ih-  s.-.-n  that  in  using  the  Lovibond 
Tint-. in.  t.-i  the  ...lour  values  represented  by  figures  on 
paper  do  not  vary  proportionally  with  the  actual  ooloui 
values;  they  make,  however,  i  very  useful  record,  foi 
one  can,  provided  one  knows  the  nun  used, 

alu..  1.1      ...lour    again        Tie-    notfl     il>..\. 

shows  that  we  should  be  > ■  nean]  the  truth 

ii  we  added,  to  the  values  for  the  red,  yellow  and  blue, 
from  0-2  to  0  t  ol  grey  for  each  glass  rued.  And  further, 
ii  this  were  doe-  ments,  due  to  the  use  ol  . i 1 1 T .  rent 

numbers  of  would  be  avoided.     This  will  be 

from  tin-  following  examples  : 

(a)  3-0  Red  5-0  Yellow  1-0  Blue 

give  the  same  coloui 

2-2  Red  1*2  YeUow  0-2  Blue 

They  are  here  recorded  in  the  usual  way.     In   a)  three 

glasses   ari    used,   and    in    /<.ti\.    glasses.     Accurately  to 

we  should  ■ I 

to  know  the  exact  amount  of  white  light  that  each  pari 
lar  gla"  absorbs.  It  will  be  sufficiently  near  for  our  pur- 
pose to  consider  each  one  as  introducing  tl.  0-3  ol 
grey  found  .il>..\.-.  Adding  0  '■'•  grej  0.3  red,  0-3  yellow, 
0-3  blue)  for  eacl  d,  we  get,  since  3  *3  0*9 
and  5     0-3      1-5  : — 

(a)    :!i>  Red  5-0  Yellow  1-0  Blue 

0-9  0-9  0-9 


:;  7  .V7  I  7 

which  ago-.-  as  well  ns  can   be  expected  under  ordinary 
working  conditions.     Ii  we  prefer  to  express 
in   term-   of    their   visual   composition,   as  suggested   by 
Mr.  Lovibond,  we  Bee  that  tho  en  in  the  blaok  : 

B      :.   l-o  gi    J-o  Yellow  2-0 

Black  0-2  2-0  Yellow   2-0 

To  apply  the  suggested  correction  when  th lo 

bo  expressed  wc  have  merely  to  add  0-9  to  the  black  in 
hi. I  I-",  to  the  black  in 
As  a  final  example  i 

l-'.i  Yellow  0  blue 

uid  2-0  yellow,  but  was 


5-9 

l-o 

I-.-. 

i  j   Yellow 
l-fi 

o  j  Blue 
1-5 

(e)    1-9  Red 

ry  different  from 
aim.  -t    identical    with 

■  ' 
Each  l-'.i  was  made  up 
made  up  of  si 

the  suggested  correction,  we  obtain  : 

(c)    3-7    I  3-7   Yellow 

3-9   Red  3-9  Yellow 

The  same   result   could   be  obtained,   more   tediously, 

experimentally,    if   one    had    some    pieces   oi    tmooloured 

glass,  each  of  which  had   the   same  groyncss   ipn.hably 

about   0>3)   as   the   coloured    o  Tie-   experimenter 

would  arrange  to  have,  on  the  object  side  of  the  match,  the 

same   number  of  such  uncoloured  glasses  as  then-   were 


:i-n   Yellow  l-o    Blue 

,f   l-o.  n,-,.  ii. t.   n  tl. 

Applying 

is  Blue 
l-'.i  Blue 
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coloured    -  i    the    combination    which    matched. 

1  believe   Mr.    Lovibond  has  suggested  the  use  oi  such 
iflmi  n    for    special    substances,    like    water-white    oils, 

rmr.oU'. 

[Its,  1  SSION. 

Mr.  .1.  F.  loraBsnoi  Beid  Hmt  the  colour  of  the  Welsh 
water  in  Birmingham  had  beeo  regularly  determined  with 

the  tintometer,  ami  notable  ■eauone.hln  variations  had  been 
found.  The  amount  oi  colour  was  smallest  in  the  middle 
oi  the  year.  About  September  then'  was  a  decided  in- 
crease, the  maximum  being  attained  about  November. 
The  colour  then  gradually  fell  till  about  -May.  The  colour 
was  determined  u  *  vera!  stations,  and  it  was.  of  oourse, 
advisable  that  different  workers  should  gel  the  same  results. 
A  sample  of  water  was  examined  in  Wales  and  the  colour 
Has  2-4  oi  red.  In  ti of  yellow  and  (>-.r> of  blue.  Mr.  Knapp 
and  himself  had  examined  the  sample  the  next  day  and 
found  the  colour  to  be  :  red  :iii.  yellow  1 1-2.  blue  10.  With 
the  ulnnnii  then  in  use  the  first  colour  eould  be  produced  by 
either  using  five  or  eight  glasses.  The  latter  was  a  fair 
match  of  the  water.  They  used  six  glasses  in  their  match. 
and  if.  for  the  two  extra  glasses.  O-li  was  added  to  the  figures 
of  the  observer  in  Wales,  the  result  was  very  similar  to 
what  they  obtained.  Tl  avoid  this  cause  of  disagreement. 
-  previously  drawn  up  for  tintometer  observations  were 
amended  as  follows  : — The  white  reflector  must  be  placed 
so  that  the  surface  is  uniformly  illuminated.  The  sun  must 
not  shine  on  it.  The  right  and  left  fields  must  have  the 
same  appearance.  The  equality  of  the  fields  should  be 
tested  occasionally  by  transferring  the  trough  from  one 
side  of  the  instrument  to  the  other.  This  reversal  should 
make  no  difference  to  the  colour  of  the  water  as  determined 
by  the  glasses.  The  relieetor.  the  glasses,  and  the  trough 
must  lie  kept  clean.  The  bottle  of  water  should  be  shaken 
thoroughly  before  the  trough  is  tilled.  If  the  water  is 
turbid,  the  •  ontents  of  the  trough  should  be  stirred  period- 
ically. Welsh  water  should  be  matched  if  possible  with 
yellow  and  ted  glasses  only,  not  less  than  0-2  of  a  colour 
being  added  at  once.  With  dark  waters  the  addition 
may  be  0-4  or  in.  If  red  and  yellow  glasses  alone  give 
a  colour  brighter  than  the  water,  add  blue,  and  increase 
the  reii  and  yellow  proportionately.  (The  Triple  "  neutral" 
glasses  may  Ik-  used  as  a  guide  to  the  amount  of  increase.) 
In  cases  of  doubt,  record  the  smaller  amount  of  blue.  For 
instance,  if  between  0  and  0-2,  put  down  0;  if  between 
0-2  and  0-4.  put  down  n-2.  Dse  t  he  smallest  possible  num- 
sses,  that  is.  replace  0-2  and  0-4  of  the  same  colour 
bj  0-6  j  or  replace  0-4  and  0-6  by  1-n.  When  a  match  is 
apparently  obtained,  give  the  eyes  a  little  rest,  stir  the 
water  if  turbid,  then  test  the  accuracy  of  the  match  by 
adding  11-2  of  red  (or  0-4  if  the  water  is  dark)  to  the  right 
and  left  of  the  instrument,  and  if  the  change  effects  an 
improvement,  modify  the  glasses  accordingly.  Then  trv 
i>2  oi  yellow  in  the  same-  way.  then  red  and  yefiov,  together, 
and  finally  0*2  each  of  red.  yellow,  and  blue  together. 
If  none  of  these  changes  make  an  improvement  in  the 
match,  the  result  is  recorded.  No  "  neutral  "  glasses 
must  be  present  in  the  final  match,  and  all  glasses  must 
be  on  one  side.  Glasses  used. —  Red,  yellow,  and  blue. 
0-2.  n-4.  0-fi,  0-8,  1-0,  2-0,  3-0,  4-ti.  5-0,  10-0,  l.vn.  20-0; 
neutral  (for  trial  matches  only)  0-2,  0-5,  1-0. 

Mr.  F.  H.  Axcock  said  it  appeared  to  him  that  the 
author's  suggestion  presented  some  difficulty.  He  did 
not  think  that  it  was  a  question  of  multiplication,  addition. 
subtraction,  or  division.  They  had  to  look  for  the  difficulty 
in  the  reflection,  diffusion,  refraction  and  polarisation  of 
light.  When  he  was  dealing  with  turbid  waters  such  con- 
siderations, which  were  constantly  cropping  up,  in  the 
subject  of  light,  were  concomed  in  the  variation. 

Mr.  ElHAPP,  in  reply,  observed  that  Mr.  Liversecgc 
had  recommended  that  0-1  should  no  longer  be  used  in 
matching  the  colour  of  Birmingham  water.  He  thought 
that  was  wise,  since  a  0-1  glass  added  0-1  of  colour,  and 
0-3  of  grey  to  the  light  passed  through  ;  so  that,  for  example, 
the  addition  of  a  0-1  yellow  glass  caused  a  reduction  oi 
brightness  which  was  more  marked  than  the  increase  in 
yellow.  Personally,  he  had  found  that  where  there  were 
more  than  5  units  of  a  colour  already  present,  his  eye 
was  not  always  sensitive  even  to  an  addition  of  0-2  of  that 


colour.  In  his  own  experiments  the  possibility  of 
retraction,  etc.,  having  an  influence  was  eliminated, 
for  he  had  used  no  medium,  but  had  compared  flic  standard 
glasses    with    one    another. 


Manchester  Section. 


Meeting  held  <it  the  Grand  Hotel,  Manchester,  on  Friday, 

Aim  nib,  f   ith,    1910. 


I)H.    G.    J.    FOWLER    IN    THE    (.'HAIR. 


CONTRIBUTION*   TO  THE   STUDY   OF   CHEMICAL 
DISINFECTANTS. 

BY    PROFESSOR   SHERIDAN    DELEPINE,    M.B.,    CM.,    M.sc. 

I  propose  to  approach  this  subject  from  the  bacterio- 
logical and  hygienic  point  of  view  only.  1  cannot  attempt 
to  deal  fully  with  all  the  facts  bearing  u|Hin  the  biological 
and  hygienic  aspect  of  disinfection  by  chemical  disin- 
fectants, all  I  can  hope  to  do  is  to  indicate  by  means  of 
records  of  experiments  and  observations  some  of  the 
factors  which  have  to  be  considered.  For  this  purpose 
I  propose  to  utilise  chiefly  the  work  which  has  been  carried 
out  in  my  laboratory  either  by  myself  or  by  several  workers 
who  have  employed  under  my  supervision  the  same  method  s 
as  those  I  have  used.  During  this  period  I  have  gradually 
improved  many  technical  details,  but  most  of  my  older 
work  has  been  controlled  by  more  extended  experiments 
conducted  in  my  laboratory  in  the  course  of  the  last  ten 
years  by  a  number  of  research  workers. 

As  I  am  not  at  liberty  to  refer  in  detail  to  the  investiga- 
tions I  have  carried  out  on  behalf  of  a  number  of  firms,  I 
will  not  refer  to  any  patent  disinfectant  by  name  (except 
when  published  statements  are  available).  I  propose, 
however,  as  soon  as  I  have  been  able  to  complete  inde- 
pendent and  strictly  comparable  series  of  tests  with  all 
the  most  important  disinfectants  at  present  on  the  market, 
to  publish  my  results.  In  the  time  at  my  disposal  it  is 
impossible  to  refer  to  the  work  done  by  other  observers, 
but  as  I  have  given  elsewhere*  a  general  account  of  the 
subject  I  may  perhaps  be  excused  for  this  omission. 

The  problem  of  disinfection  is  more  complicated  than  is 
generally  supposed.  In  principle  it  is  simple  enough  ; 
we  know  that  infectious  diseases  and  fermentations  are 
due  to  living  microbes,  and  that  by  killing  or  rendering 
these  microbes  inactive  we  may  stop  the  spread  of  infection. 
We  may  therefore  say  that  chemical  disinfectants  are 
substances  which  prevent  the  spread  of  infection  by 
bringing  about  the  death  of  the  living  organisms  causing 
infection.  It  is  not  always  easy  to  distinguish  between 
the  results  brought  about  by  the  death  of  the  infecting 
microbes  and  those  caused  by  a  suspension  or  inhibition 
of  their  activities.  Certain  products  have  the  power 
even  in  very  minute  doses  to  arrest  the  multiplication 
and  other  activities  of  bacteria  so  completely  that  perfect 
sterilisation  is  simulated.  Substances  acting  in  this  way 
are  generally  termed  antiseptics  ;  they  are  only  inhibitory 
agents.  The  same  product  may  in  small  doses  act  as  an 
antiseptic  and  in  larger  doses  as  a  disinfectant,  in  fact 
this  is  usually  the  case. 

Inhibitory  action  is  very  different  in  its  effects  from 
lethal  action,  for  microbes  which  have  been  kept  in  a  state 
of  suspended  activity  by  the  action  of  an  antiseptic  may 
begin  to  multiply  again  when  the  material  containing 
them  is  mixed  with  other  products  or  simply  diluted. 

The  mode  of  action  of  antiseptics  is  understood  in  very 
few  cases  only. 

Geppert  showed  in  1880  that  mercuric  chloride  may  be 
fixed  by  the  living  bacteria  and  inhibit  their  growth 
and  multiplication  without  killing  them.  This  is  easily 
proved  by  transferring  the  bacteria  which  have  been 
exposed  for  a  certain  length  of  time  to  the  action  of  certain 

•Standardizing  of  Disinfectants,  J.  Royal  Inst,  of  Public  Health. 
1908.  i 
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dilations    ..f    merenrio    chloride     t<.     thuds    oontaining 

ammonium     sulphid free    sulphuretted     hydrogen 

Win  [i  thii  ia  done  an  inert  sulphide  i-  produced  and  the 
haetei in  resume  their  suspended  activity. 

The  same  kind  oi  phenomenon  may  ocour  in  emu, 
with  other  lubatanoes,  bul  i~  not  so  easily  demonstrated 
as  in  thr  oase  oi  mercuric  ohloride.  I  have  made  •  eei  il 
experiments  in  order  bo  ascertain  to  what  an  extent  this 
inhil>ltm y  action  Interfered  with  estimates  of  the  germi<  idal 
actions  of  mercuric  ohloride,  and  found  that  even  non- 
■soring  organisms  oould  be  revived  after  a  time  consider- 

ably  ezt ding  the  duration  of  their  exposure  to  fairly 

strong  solutions  oi  the  salt.     With  the  assistance  ol   hi 
H.    OsbomS    1    repeated    several   years   ait"   s<inic  of   these 
experiments,     Silk    threads    were    impregnated    with    ■ 
48  hours  <>ld  culture  oi  Bacittm  coli  communis,  and  were 
allowed  to  remain  dry  for  four  days  :    at  the  end  oi  that 

time  they  wen-  severally   immersed  for  jo  minutes  in 

various  watery  dilutions  of  mercuric  ohloride,  after  whi  b 
I   first   lot   was  washed  for  60  minutes  ill  distilled   » 
and   transferred   to   peptone   bouillon,    i    second   I"'    was 
washe.l  in  distilled  water  for  00  minutes,  and  then  breati  d 
by   saturated   watery  solution  of  sulphuretted  hydrogen 
for  20  minutes,  and  then  transferred  to  peptone  bouillon, 
a  third  lot  was  left  in  distilled  water  for  3.">  minutes,  then 
in   sulphuretted   hydrogen   solution,   before   being   b 
fened  to  bouillon,  the  fourth  lot  was  placed  in  sulphuretted 
hydrogen    solution    immediately    after    removal    from    the 
mercuric  chloride  solution,  and  after  a  stay  of  20  minute 
in  the  sulphuretted  hydrogen  was  transferred  to  bouillon, 
the  results  of  this  experiment  are  summed  up  in  Table  I. 


temperatun  . 

with  these  threads  thi  \  i  onti  -  |  the 

i-  rapidly  ■<  -  thi 
that  have  not   i«  •  n  treated 

I  made  the  ft  il  expori  tbii  kind  I 

have  repeated  them  sines  then  with  tl 

The  tame  fad  may  be  brought  out  In  triking 

manner  bj   exp  inthrax  sp 

the   undiluted   disinfecting   emulsion,   washing   then, 
20  minute    in  watei  ,l|,,n 

and   Incubating   them   for    18   Bonn       Sift  ning 

that  no  apparent  growth  has  t.ik.  n  ptsce,  thi  thn  td 

the moved   from   the   first    tr.be  ol    bouillon,   washed 

and   trans!  rred   to  s   second   tube  ol   fresh   bouillon  in 
whioh  growth  generally   takes  place      li   is  thus  po 
by  eiiltnre  methods  to  den  me  faei  whioh  i- 

brought  out  so  dearly  by  the  Inoculation  method. 

nffleient  to 
distinguishing   between   inhibiting  and   sterilising  action, 
and  the  difficulty  oi  proving  that  a  given 
stance  has  actually  produced  the  death  of  certain  bai  I 
m  ii  given  tune  without   mating  lengthy  exp 

\     infeotion    i-  almost    invariably  conveyed   by  some 
a*    nrodui  I    i  ont  lini      bhi    mn  tors  ,  it    is  i 
to  considi  in   special   factors   in    the 

problem  of  disinfection  : — I.  The  kind,  quantity  and    I 
of  the  mierohe.     2    The  oomposition,  quantitj   and 
oi   the   disinfectant,     :t.  The   ,  omposition,   qu  mm  j 
-t  lie  ol  associated  matter.     These  three  fs  i  on- 

siderably    influenced    by    genera]    facton    of    which    the 
most    important  are: — Tin-   duration   of    exposure;    the 


Tabu  I. 

Antrhthnl  inhibitory  action  of  mercuric  chloride. 

Bacillus  coli  threads  4  days  old.     Temperature  of  solutions  21°  to  21°  5.  C.     Duration  of  exposu,, .  20  minutes. 


1  millions 

of 

mercuric 

chloride. 

Duration  of  stay  In  distilled 

water  before  transfer  to 

nutrient   medium  —  time 

allowed  lor  delayed  notion. 

Duration  of  stay  In 

sulphuretted  hydrogen 

water. 

1 
100 

i 

500 

t 
1 

1 

1 
■ 

1 
I > 

1 

5000 

1 

20000 

" 
0 
0 

0 

(1 
II 

+ 

0 

+ 
+ 

0 

+ 
+ 

0 

+ 
+ 

+ 
+ 
+ 

2          60      

20  min 

3          35     , 

20     ,        

4            0     , 

20     , 

—  =  no  observation.     0  =  no  growth,  i.r ..  bacilli  killed.     +  =  growth,  bacilli  not  lulled. 


From  these  results  it  would  appear  that  the  tirst  product 
of  the  action  of  the  mercuric  chloride  upon  the  bacillus 
coli  (probably  an  albuminate  of  mercury)  remains  localised 
and  probably  quite  superficial  when  the  bacilli  are  treated 
with  solutions  of  a  strength  less  than  i .'...,  but  thai  even 
tho  small  amount  of  toxic  product  thus  formed  Can  bring 
about  the  death  of  the  whole  bacillus  in  the  course  of  80 
minutes  when  dilutions  ranging  between  ..' ■■  and 
have  been  used,  and  in  .1")  minutes  after  exposure  to 
id   •..'.     dilutions. 

The  relation  between  the  quantity  of  disinfectant  and  t In- 
duration   of    what    I    call    the    anielethal    inhibitor;/    period 
deserves  careful  study.      The  amount  of   mercuric  chloridi 
retained  by  the  silk  thread  must  be  taken  into  oonsid 
tion.     Experiments  made  with  bacteria  in  fluid  culture 
equally  striking  results,  although  they  arc  not  so  convenient 
for    demonstrating    the    relative    duration    of    antolcthal 
inhibition.       Phenol      and      emulsified      higher      phenols. 
especially  the  latter,  have  also  an  inhibitory  action  which 
is.  however,  more  difficult  to  study  than  that  of  mer 
chloride,  and  which  may  possibly  be  due  to  the  clinj 
of  the  insoluble  or  very  slowly  soluble  disinfectant  to  the 
surface  of  the  bacteria.     If  threads  loaded  with  anthrax 
spores   are   left   for   one    hour   in    emulsions    of    certain 
phenoloids,   at   a   temperature   of   15°   to   20°  C.   washed 
in  water,  transferred  to  bouillon,  and  incubated,  no  growth 
is   usually   observed    even   after    1HS   hours'   incuhaf 
But  if  similar  anthrax  spores,  prepared  at  the  sane    tine 
and  with  the  same  cultures  as  the   threads  used   in   the 
previous  experiments,  are  left  in  the  emulsion  for  24  hours, 


temperature  of  exposure;  the  degree  oj  dilution  ,,i 
.li\  ision    of    the   disinleet.ini        I  .   other 

influences  that  must  be  taken  into  consideration,  so  that 
the  problem  of  disinfection  is  one  "f  very  great  com- 
plexity and  not  landing  it-elf  to  simple  treatment  I 
am  of  opine-  empirical  knowledge  of  the  action 

of  disinfectants  ■•  nol  yel  sufficiently  advanced  to  justify 
our  expressing  that  knowledge  in  mathematical  terms,  I 
must ,   thereto  h  ely     the 

factors,    ii:..    thi  the   disinfectant,   and     the 

associated  math 

mtcrobe.     Under   the   term    microbe    I    con 
minute  protophyts   and   prototoa.       As   bacteria  include 
the  most  microbes,  I  will  -|»~  ially  refer  to  them. 

The  ordinary  bacteria  multiply    b\   ti«sj,,n.  and  it  might 

imed  that  when  a  certain  amount  of  nutrient 
material  is  inoculated  with  one  lion-sporins  Iw  terium  all 
the  descendants  of  that  bacterium  should  be  of  tl. 

1  offer  the  aamc  - 
this   is    probably   never  the  case,  for  it    is   practically  im- 
poesible  for  all  the  bacteria  growing  in  a  medium  to 
equally  all  their  requirement  r.  it  is  p 

that   the    process    of  yield 

equal  units.      As   a    matter  mil   in 

bacterial  cultures  of  differences  between  individuals, 
and  among  the  most  -trikini;  differences  I  may  mention 
the    morphological    difl  a    normal    I 

and  bacteria  that  have  undergone  involution.      Im 
forms  arc  most  striking  feat  :'invs  of  the  diph- 

theria bacillus  in  which  one  may  see,  side  by  side,  slender 

B   2 
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bacilli  of  nearly  uniform  diameter,  unci  other  Iwcilli  with 
riderably  swollen  extremities  and  the  bulk  of  which 
is  often  several  times  that  of  normal  bacilli  Differences 
gnisahle  axe  not  exhibited  by  all  bacteria, 
but  it  may  be  assumed  that  analogous  changes  <!<»  take 
place.  Even  in  cultures  in  which  there  is  no  dear  evidence 
of  alteration  in  the  shape  of  the  organisms,  one  generally 
observes  marked  differences  in  the  Bias  of  various  indi 
viduala.  This  is  particularly  evident  in  cultures  of  the 
Bacillus  typhosus  in  which  somi  of  the  bacilli  are  bo  short 

i  resemble  cocci,  while  others  form  long  filaments, 
the  mass  of  which  may  be  1"  or  more  times  that  of  the 
shorter  elements.  These  differences  must  affect  the 
relative  resistance  of  the  individual  bacilli  to  chemical 
its,  for  mass  is  an  important  factor  in  chemical  re- 
actions. We  may.  therefore,  suppose  that  even  pure 
cultures  of  a  given  bacterium  are  not  composed  of  indi- 
viduals having  all  the  same  powers  of  resistance  to  external 
It  i.  therefore  necessary  to  remember  that 
when  cultures  of  microbes  are  used  for  the  purpose  of 
testing    the    action   of   any    physical   or   chemical    agents. 

not  safe  tu  look  upon  these  cultures  as  composed  of 
absolutely  homologous  parts,  but  we  must  rather  look 
upon  I  hem  as  mixtures  nf  elements  which  are  heterologous 
as  regards  their  physical  and  chemical  properties.  An 
estimate  nf  the  ait  inn  of  a  chemical  reagent  upon  such 
a  mixture  based  upon  counting  the  number  of  bacteria 
which  have  survived  after  exposures  of  various  duration 
has  not  the  same  meaning  as,  fur  instance,  an  estimate 
"f  the  amount  nf  acid  which  has  been  left  unneutralised 
by  the  addition  of  a  given  amount  nf  alkali.  The  number 
nf  bacteria  surviving  after  the  addition  of  a  germicidal 
agent  may  indicate  either  the  number  of  bacteria  with 
which  tie-  germicidal  agent  has  nut  yet  combined,  because 
contact  has  nut  been  possible  or  sufficiently  long,  or  the 
number  nf  bacteria  which,  though  they  have  been  exposed 
in  the  action  have  been  able  to  resist  on  account  of  their 
greater  resistance  or  greater  mass.  It  is  to  avoid  this 
difficulty  that  1  have  always  rejected  Kronig  and  Paul's 
method  (which  has  been  used  only  by  a  few  workers). 
and  that  /  invariably  use  the  lethal  paint  as  my  guide. 
When  one  uses  cultures  obtained  under  identical 
conditions,  and  nf  the  same  age.  it  is  obvious  that  although 
the  elements  are  heterologous  the  mixture  must  on  an 
average  !»•  composed  nf  approximately  the  same  number 
nf  the  various  elements.  The  differences  between  non- 
sporing  bacteria  of  the  same  species,  though  appreciable, 
are  n.it  considerable,  bul  those  between  an  ordinary 
vegetative  bacterial  cell  and  the  spores  which  it  may 
produce  arc  enormous.  It  is  not  always  realised  that 
chemical  substances  that  have  the  reputation  of  being 
strong  disinfectants,  because  tiny  easily  cause  the  death 
of  non-sporing  bacteria,  are  under  ordinary  conditions 
practically  without  lethal  effect  upon  the  spores  of  the 
same  bacteria.  This  is  not  special  to  chemical  agents  ; 
tin-  same  phenomenon  is  observable  in  relation  to  physical 
agents  such  as  heat,  and  suggests  that  the  difference  of 
resistance  is  due  to  the  structure  and  composition  of  the 
walls   surrounding   the    sensitive    protoplasm. 

A-  an  example  of  this  difference  between  the  resistance 
of  a  bacillus  and  of  its  spnrcs  I  may  take  the  anthrax 
bacillus.  Non-sporing  anthrax  bacilli  in  the  moist  state  are 
usually  killed  in  10  minutes  at  54  ( '..  and  in  1  or  2  minutes 
at  86°  C.  Snoring  anthrax  bacilli  in  the  moist  state  are 
not  killed  for  hours  at  ~>l  ('.,  are  tint  killed  in  16  minutes 
at  85'' ('.,  but  are  killed  in  about  1  minute  at  KMI  i 
Spores  of  the  BaeiUus  onihracis  may  be  kept  b»r  many 
hours  in  <t rout?  carbolic  acid  at  ordinary  room  temperature 
without  being  killed  or  losing  their  virulence.  It  is  neces- 
sary to  raise  the  temperature  of  the  disinfectant  to  30°  or 
40    C.  to  obtain  effects  within  a  reasonable  time. 

If  it  is  not  safe  to  argue  from  the  degree  of  resistance 
of  the  various  individuals  composing  cultures  of  the  same 
organism,  it  is  still  less  safe  to  apply  to  all  bacteria  deduc- 
tions based  u|xin  the  study  of  any  single  organism,  for 
various  bacteria  differ  very  widely  with  regard  to  their 
resistance  to  physical  and  chemical  agents.  Account  has 
therefore  to  be  taken  of  the  action  of  several  physical 
agents  which  influence  the  action  of  chemical  agents. 


The  resistance  of  various  bacteria  to  drying  has  been 
carefully  studied  in  my  laboratory  by  Dr.  G.  G.  Buckley, 
who  has  recorded  his  results  in  a  Thesis  (1907).  It  will 
be  sufficient  for  my  purpose  to  refer  to  the  results  obtained 
by  exposing  cotton  wool  infected  with  various  bacteria 
to  air  dried  over  sulphuric  acid.  The  results  of  these 
experiments  show  that  when  dried  under  the  above  con- 
ditions the  Spirillum  cholera  lived  only  3  hours  and 
died  in  4  hours.  Bacillus  pest  is  lived  25  days  and  died 
in  34  days.  Bacillus  typhosus  lived  50  days  and  died  in 
57  days.  B.  coli  communis  lived  50  days  and  died  in 
1)4  days.  B.  diphthrriir  lived  81  days  and  died  in  103 
days.  Staphylococcus  pyogenes  aureus  lived  134  days  and 
died  in  145  days. 

Although  some  other  experiments  gave  slightly  differ- 
ent results,  they  all  indicated  the  same  kinds  of  differences. 

The  action  of  heat  upon  bacteria  is  of  special  importance 
in  connection  with  the  study  of  the  bactericidal  action  of 
disinfectants,  which  is  also  considerably  influenced  by 
temperature.  The  optimum  as  well  as  the  lower  and  higher 
inhibitory  temperatures  vary  according  to  bacteria,  and 
the  following  examples  ma}'  be  taken  to  indicate  the  range 
of  these  variations. 


Table  II. 

Influence  oj  temperature  upon   the  growth    of   six  kinds  o) 
bacteria. 


Lower 
inhibitory 

temper-      Optimum, 
ature. 


Higher 
inhibitory 
temper- 
ature. 


BaeiUus  plwspharescensK Fischer) 

Bacillus  typhosus     

Barillas  anthraeis   

Pncmnonococcus 

Bacillus  tuberculosis  

Bacillus  thermophilus  (Miquel) 


°c. 

•c. 

about  0 

5  to  10 

+  4 

25  to  30 

+  12 

about  30 

+  20 

35 

+  25 

38 

+  40 

65 

•c. 

about  35 

,,  *& 
45 
42 

42 

72 


70  to 


It  is  obvious  that  the  influence  of  temperature  upon  the 
germicidal  power  of  a  disinfectant  may  be  considerably 
modified  by  the  action  of  temperature  alone  upon  the 
bai  teria  exposed  to  the  action  of  that  disinfectant. 
Equally  marked  differences  are  observed  with  regard  to 
the  resistance  of  spores  to  heat  and  to  chemical  disin- 
fectants. Thus  spores  of  the  Bacillus  anthraeis  are  killed 
by  current  steam  in  less  than  1  minute,  while  the  spores 
of  the  Bacillus  mesentericus  ruber  generally  require  180 
minutes. 

Exposed  to  the  action  of  a  thin  layer  of  a  1  in  10  solu- 
tion of  chlorinated  lime  (3  per  cent,  available  chlorine). 
the  spores  of  the  Bacillus  anthraeis  were  generally  killed  in 
3  minutes,  while  those  of  Bacillus  mesentericus  were  killed  in 
(it)  minutes.  When  the  solution  was  reduced  in  strength 
to  1  in  100  the  spores  of  the  Bacillus  anthraeis  were  killed 
in  15  minutes,  but  those  of  B.  mesentericus  resisted  for 
several  hours. 

Non-sporing  bacteria  resist  also  very  unequally  the 
same  chemical  disinfectant,  as  is  shown  by  exposing  the 
BaeiUus  coli.  the  Bacillus  typhosus,  and  the  Bacillus  peslis 
to  the  action  of  different  watery  dilutions  of  phenol  at 
the  same  time  and  under  the  same  conditions. 

The  following  table  shows  the  results  of  2  sets  of  experi- 
ments made  respectively  with  the  thread  and  suspension 
methods  which  I  will  describe  in  the  second  part  of  this 
paper.  In  this,  as  in  the  following  tables.  I  have  indicated 
the  strength  of  the  solutions  in  parts  per  100,000  [i.e.,  in 
mgnns.  per  loo  i.e.),  and  recorded  the  highest  dose  found 
insufficient  to  kill  and  the  lowest  lethal  dose  observed. 

These  experiments  show  that  the  Bacillus  pestis  is 
much  less  resistant  to  phenol  than  the  Bacillus  typhosus, 
which  itself  is  less  resistant  than  the  Bacillus  coli. 
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Tabl     III 
Reaittanci   "I  threi   bacilli  to  phenol 


lia.liii  •uapended  In         BwdUl  dried  on 

Bold  mddlDm.  nn 

Sx| reSjnlnutea.    Bxponue  20  mlnutea, 


Lowest 
lethal 

llllSt' 

non-lethal 

dose 
observed. 

Loweal 
lethal 
dome 

.il.-.Tl.     1 

Highest 

lethal 

BarUtui  cvli  cummunu 

i 

Bacillui  typhoiut 

1 

A 

Exposure 

5  mlnutea 

it.  * 

liin 

,! 

,«*,  —  lUtfit  purls  pel    lUO.tlUU;    ■'  L428  i       ■ 

rlfl  ■■  M.t  SOD. 

It  1ms  been  generally  assumed  thai  the  ago  of  baoterial 
onltores  bad  probably  an  influence  upon  their  resistance 
to  germicidal  agents  ;  it  would,  however,  !"■  desirable  t«» 
differentiate  between  the  effects  which  the  numbei  oi 
bacteria  and  the  age  of  the  cultures  might  have.     Up  t<> 


mini    i"  ■.-  .i    ago  |  waj  nndi  i  th>  impression  that  i  ultures 

and   r t!  especially   potato  cultures  oi  the   Bacilh 

were  more  resistant  at  the  end  oi  B  oi  B  days  than  when 
younger,  and  I  used  ii*  It  i  nltures  for  testing  disinfw  lants. 
1  hu\  o  sine*   realised  that  younf  agai  01  bouillon  cultures 

are  n resistanl  than  older  cultures,  and  to  obtain  full 

data  nit  this  point  1  asked  Dr.  Howarth  to  oompai 
and  bouillon  cultures  ol  3  different   bacilli      i 

cultures  was  obtained  from  the  sao ginal  stock  and 

kept    foi    various   lengths   ol    time      Equal   quant 
these  various  cultures  were  .it   intervals  used  to  propari 
-  nltures,   the   resistance  of   whii  Ii   to   phenol 
within   iM   hours.     This   method   gave  s  distinct   chanci 
<>f  rejuvenation,  and  does  not  indicate  quite  correctly  the 

i|   i  be   ba<  illi   in  the  original  cult  ures  ;    th< 
are,  however,  verj   intei  nd  shew  that  as  cult  ores 

ol  non-Bporing  bacilli  got  older  theii  diminishes. 

though    tin-   OC1  in-    \-  i\    slowly. 

Table    IV.    shows    tin-    effect    <>f    thi  ulturcs 

on    tin'    resistance    "t     the    baeiUui    •  "/»    commut 
phenol.      Both    •  ultures    in    fluid    and    cultun  -    on   solid 
media  show   evidence  *>i  diminished   resistance  after  the 
n  days,  when  in  fluid  <  ultun  -  Lh<   pi  ustan<  e  n  mains 
almost  constant  for  over  two  months.    Tlis  ultures 

is  altered  even  more  Blowly. 


Twu.e   IV. 

Effect  of  th<  age  of  cultun  9  oj  SaciUut  cod  communis  on  th>  resistance  of  th>  bacillus  to  phcnoL 

Cultures  in  peptone  1nhu11i.ii  <.  +  5  incubated  si  37   »'.  in  closed  tubes. 
Cultures  on  peptone  bouillon  agar  (+  6) 


Am  of  cultures  before  rejui  enation 
liy  suncnlture  for  24  hours. 


Boulli  '  \  tbe 

Buspensi  >n  metbod. 
Exposures,  5'.    average  Temp.,  ] 


■  be  tbread  method. 
Exposures,  to      average  Temp.,  ."'5*  U. 


MiluMutl 

lethal  dilution 
observed. 


Maximal 

noD-letbnl  dilution 

observed 


Miiiiinul 

lettmi  dilution 
obssi  ■ 


Maximal 
non-lethal  dilution 


21  hours   

A 

A 

j„ 
j„ 

.<„ 
A 
-' 

A 
A 
-'. 
' 

■>.. 
i 

A 

.'.. 

A 
A 
A 

,f.. 

.' 
■ 

parte  per 
100,000 

=     1086 

1428 

1260 

1 128 

=     11.'' 
=     1250 
=     1000 
=     1260 

=    1111 

a      1111 
=      1000 

=     in  10 

parte  per 
100,000 
A    =     l«8 

A    -      .. 
A   -    law 

.. 
.. 

A    -      .. 
A   -    mi 
A    =      •■ 
A    -    UM 

.. 
A    =      .. 
A  -     .. 

.. 
A   =     .. 
A   =    mi 

A   -    nil 

MB 

A    =    nn 
A    =      .. 
rl»   -     10W 

•  • 

an 

,.'...  =   1000 
•• 

iflo    =         •• 
IT.    " 

it.   =     «• 

A 

A 

j 
1 

A 
A 

A 
i«. 

parte  per 
100,000 

-     1428 
b     1 128 

-  1260 

-  1111 

-  1260 

-  1111 

_   tooo 

=     1250 

1111 

m     1260 

■     1111 

--    1111 
=    nn 

l«rt'  par 
100,000 

IB    

A     -     U60 

_ 

4      



:.     



i\     

A     -     12&0 

a    



ii    

A  -   nn 

in    ,               



14      ,,                              

A   -    nn 

M 

r*.   -    "■" 

12      ,,             

rJ,  -    1000 

66      ,                             

A    -    nn 

70      ,,                   

,j„  -    hwo 

009 

A   -    nn 

113                   

,1a   -      »» 

-    1000 

140      

141      

A    -    nn 

109      

•• 

imi      

182                 

• 

l!«i      

-    1000 

ill                 

11.  -     ** 

•WJ 

iin  -     *» 

Means  no  observation.      The  figures  livcii  are  based  on  Ave  simultaneous  tests  nuvle  wiih  eonseentiTe  dilutions. 
C'mier  "  Parts  per  llX),0Oi>  "  the  ftirures  indlrat.  the  nnmlier  of  millitrrammo  of  phenol  in  H«i  c.c.  of  solution. 
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1   will   mention   only   two   other   Beta   of   observations 
i  upon  the  effects  of  drying.    .These  observations 
are  important  in  relation  to  tin-  disinfeotion  of  dual  and 
ether  dry  material,  and  itl-<>  to  tl»   use  of  dried  ba 
for  i he  purpose  of  testing  disinfectants. 

A  large  number  of  >ilk  threads  of  tin-  same  size,  and 
loaded  with  a  mixture  of  cultures  of  the  Bacillus  colt 
loiumiii  in  such  a  way  as  to  secure  uniformity,  were 
prepare,!,  ilricii.  and  kept  in  the  dark  at  a  temperature 
of  U  to  is  c.  tor  three  months,  and  at  frequent  inter- 
vals during  that  period  the  resistance  of  these  threads 
to  phenol  was  tested.  One-half  of  the  threads  was 
bj  Dr.  Haw. Ttli  and  the  other  half  by  myself 
in  a  different  place. 

The   results   of   this   double   experiment   are  given   in 
Table   V..  and    show    that,  with    the    exception   of   some 


divergent  results  attributable  to  experimental  errors, 
the  resistance  of  the  dry  bacilli  remained  almost  con- 
stant up  to  the  17th  day.  after  which  more  than  half 
of  the  threads  had  distinctly  lost  sonic  of  their  resistance. 
These  differences  were  brought  out  more  clearly  when 
the  temperature  of  the  disinfectant  was  raised  by  2 
or  :t  ( '.  The  results  recorded  under  A  and  B.  Table  V., 
indicate  clearly  the  effects  which  slight  changes  of  tem- 
perature have  upon  the  germicidal  action  of  phenol. 

The    Disinfectant. 

Products  that  have  been  used  as  disinfectants. — Out  of  the 
large  number  of  products,  which  have  been  used  as 
disinfectants  since  Sir  John  Pringle  attempted  in  1750  to 
estimate   the   "  Comparative  powers  of  salts  in  resisting 


Table  V. 
Effect  of  drying  for  various  lengths  of  tim-   upon  the  resistance  of  the  Bacillus  coli  communis  to  phenol. 

ire  old  agar  culture  of  Bacillus  coli  communis  dried  rapidly  on  silk  threads.    Duration  of  exposure  to  solutions  of  phenol. 

20  minutes  in  every  case. 


Time  the  barillas  ivas  kept  dry. 


1  .lay 

2  days 

s  .. 

4  ,. 

B  .. 

«  .. 

7 

- 

8  .. 

1"  .. 

H  .. 

12  .. 

u  .. 

is  .. 

w  .. 

1"  .. 

J 

21  .. 
22 

-I  „ 

- 

30  .. 

37  .. 

M  .. 

60  .. 

63  .. 

•:i  „ 

87  .. 

71  .. 
- 

86  .. 

86  .. 

11"  .. 


Temperature.  14°  to  18°  C. 


Minimal 

lethal  dilution 

observed. 


parts  per 
100,000 
J„     =     1428 


:'..  =  142s 
A  =  1250 
r1,,     =     1428 

A  =  .. 
A  =  „ 
A    =      ,. 

., 

.. 

A   =      „ 

J.     =     1250 

■    mi 
A    =    mi 

A  =  1250 

A  =  1428 

A  =  1250 

A  =  1  l-'s 

■>,.  =  ., 

A      -  .. 

A  =  1250 

A  =  .. 

A  =  1111 

A  =  ,. 

12.-," 
1428 
1253 


Maximal 

non-lethal  dilution 

observed. 


B. 


parts  per 
100,01X1 
=     1250 


A  =  1250 

J,  =  1111 

A  =  I860 

A  =  .. 

A  =  ,. 

A  =  ., 

A  =  .. 

A  =  „ 

J.  =  .. 

A  =  mi 

,.',..  -  1000 

1000 

A  =  mi 

A  =  1250 

A  =  mi 

A  =  1260 

A  =  „ 

A  -  .. 

A  =  mi 

A  =  .. 

th  =  W00 

rsn  =  ■, 

A  =  nn 

A  =  1260 

A  =  nn 


Temperatnre,  18°  to  22°  C. 


Minimal 

lethal  dilution 

observed. 


Maximal 

non-lethal  dilution 
observed. 


parts  per 

]<  H>,IHH  • 


„'„  =  1260 

A  =  125" 

o'.,  =  1111 

A  =  mi 

A  =  nn 

A  =  nn 

,  "...  =  1000 

,,'.,  =  90S 

1,'n  =  809 

,,',„  =  ll»KI 


parts  per 
100,000 


=  nn 

=  nn 

=  looo 

•  WOO 

.'.„    =  1000 


1  ... 


tin    =       KM 


i4»  = 

833 

rf.  = 

009 

— 

— 

rh   = 

909 

N.B.— The  lethal  point  was  determined  in  each  case  by  five  simultaneous  tests  made  with  fiva  consecutive  dilutions, 
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putrefaction,"    ven    feu    have  retained  the  confidence  ol 
oygicnists.     Dr.    Baxter's    inve  ligation       Report    ,,t    the 

i  I   i  Iffii  m   ol   the   l'i  ivj    i  uuneil  and    I. 

ini'iii   Board),  published  In  1st.".,  havi    perhaps  done  more 
limn  iiny   < ■  t li< - 1    investigation   in   indicating   the  relative 
value  ol  Bomeot  the  diainlectants  used  al  the  time  and  some 
of  the  most  important  factors  influencing  theii  rem 
power. 

In  the  otassioal  papei  ol  Nicola i  Ja 
published  in  1881,  the  results  ol  comparative  experiment* 
maris  with  80  antiseptic  Bubstenoes  an  given  in  stable, 
pari  ol  which  I  reproduce  in  tlii-  paper  ohiefrj  foi  thi 
purpose  ol  inchoating  the  nature  ol  the  products  «  hioh  hail 
attracted    the   attention  ol   hygienists  op  to  that   date 

The  table  i-.  however,  also  interesting  ss  a  re !  ol  verj 

good  work  which  maj  still  be  consulted  with  adi 

The  bactericidal  action  was  tested  bj  adding  carefully 
measured  quantities  ol  the  products  under  investi 
tn  raw  meat  juice  diluted  with  1"  parts  ol  distilled  water, 
which  after  exposure  to  ah  had  beoomi  infected  with 
various  Bporing  and  non  Bporing  organisms  carried  into 
the  fluid  by  the  air.  The  table  show-  (o)  the  smallest 
proportion  of  eaoh  disinfectanl  capable  ol  rendering  the 
Infected  i'""1  Bterile,  and  (6)  the  largest  proportion  thai 
f.ul.'.l  to  sterilise  although  il  mighl  arrest  for  a  time  the 
growth  "I  bacteria. 

Table  V I. 
Sohv    experiment*  by  Jalan  de    In  Croix,  with    raw   meal 
ihic  Mated  with  l'1  porta  of  water  and  infected  by  aerial 
bacteria. 

Dilutions  of  the  disinfectant. 


Disinfectant. 


i.i.i  Sterilising. 


Parts  tier 
100,000.' 


(6.) 
Falling  to 

sterilise. 


Hereurlo  chloride 

i  Id.. nun    

Bromine    

Iodine 

Aluminium  acetate 

Salicylic  acid     

Bulphurotu  acid   

none  acid 

Uemoic  acid    

Bulphiuic  add  

Potassium  I'ermniiKanate 

Oil  of  mustard    

Thvmol  

Alcohol 

Chloroform  

Sodium  borate    

Kucalvptol 

Phenol 


1  in 

2525 

1 

1081 

1   ,, 

876 

1 

843 

1 

47- 

1 

343 

1   .. 

136 

1   „ 

100 

1   „ 

77 

1 

72 

1 

35 

1    . 

Ml 

1  .. 

£0 

39           1  In  3358 

»4           1  ..  ISM 

114           1  ..  9W5 

118           1  ..  919 

209           1  „  584 

291          1  ..  »  "' 

748          1  ..  223 

1 1  ..  117 

1200          1  ..  121 

L888          l  ..  ll« 

2857            1  „  50 

2600?         1  „  60? 

6000          1  ..  36 

1  ..  142 

1  ..  122 

1  ..  37 

1  ,.  SO 

I  ..  t° 

•  I  have  added  these  flguroe  to  make  comparison  wtth  other 
tables  easier. 

T.tHLE 

Analysis  oj   various    Disinfectant*   on 


1 1,,.  n.. i    in.  In. I.     i. in.    ol    ile    i  ompounds 

,1  bj  Jalan  dc  la  I  roix  antl  othi  ra  whii  h  ; 
osivel\    uaod  oi    havi    I*  •  a  I  hi    tubji  i  i    ol    ■  ii  ntlfr 

i  n 

ii/ peroxide    ol    hydrogen,    hypochlorites,    hydro 

.  hi i.  id,  oxides  ol   ml  ■■'  id,  i  hromii 

lii    ai  id,     il'-  ol   i.  /iiu  .  ■  oppor,  aflver,  i 

ami  i mi ida  sui  li  a  -  li'.'li'"  rant   and 

i, .inn    acids,  aSyl  aloohol,  quinine,  various  tai  products, 

\ni"ii.'  the  disinfectants  which  havi    gained  repute  in 

lattei  yean   I  ma)    peoi&lly  menl i aldehyde  and  the 

emulsions  prepared  with  the  higbei  phenob  oi  phenol 

tin  wn~.  I  believe,  the  i  pn  parations,  I" 

been  introdui  ed  before  1880. 

t)f  the  higher  phenols,  ottho-,  matey,  and  praro-cresol 
have  been  most  extensivelj  used,  si  are]]  ss  anothei 
l>r<>, In,  t  ,,i  mi x i  nt ,  baying  a  higher  boiling  point  than 
,  reaol  and  cylenol,  and  whii  h  ia  known  under  the  name  oi 
l/.al  ml. 

\ll  those  i luota  are   oi   lost  insoluble  and  are 

nun  I.  less  poisonom  than  oh)  nol  .  thi  ol  a 

i    number  ol  pab  ol   disinfi  i  I  inl  -   whii  b    on  a nt 

of  the  insolubility  ol  then  ohiei  jtituents,  have  to  be 

med   as  emulsions.      \   lisl   ol   thi    besl    known  "I   I 

preparal -  waa  given  in  the  Lancet  tweh th 

1909    p.    I  167)  with  the  resuli     oi    va u   test* 

ied    "ut    bj    Profeasoi    vi Ihead    and    Mr.    Vs 

Table  VII  if  taken  from  their  report  and  includes  bi 
the  names  of  the  disinfectants  some  ol  the  ■•  uned 

bj    Mi     \  asi  i    and   whii  h  indii  ate  ronghrj    »oi I   the 

.  onstil  uents  ol  these  preparations. 

H i   disinfectants.     A    study    of    the    . 

physical  and  chemical  properties  of  the  various  product* 
included  in  the  previous  lists  of  disinfectants  reveals 
the  fact  thai  thej  have  only  one  property  in  common, 
viz.,  their  antiseptic  power,  and  thai  thej  possess  that 
property  in  widely  different  degrees, 

Their  antiseptii  oi  germicidal  action  ia  obviously  due 
tn    reactions    widely    different      The    nature    of    these 

•  i. ,n-  can  onlj  be  inferred  from  what  we  know  •■(  the 
action  oi  various  poisons  upon  the  larger  oella  ,if  which 
the  higher  animals  and  plants  are  composed,  but  even 
thai  knowledge  is  mosl  incomplete  and  unaatisfacl 
Perhaps  the  mosl  scientific  attempt  which  has  been  m 
to  interpret  the  action  ol  poisons  upon  protoplasm  was 
that  mad,-  by  Loew,  who  divided  poisons  hum: 

\      Qeneralpoisons.    1.  Oxidising  poisons:  <  hromi 
potassium     permanganate,    ozone,     hydrogen     peroxide 
hypochlorites,    chlorine,    bromine,    iodine,    phosphorus, 
arsenions  ai  id. 

■2    Poisons  acting  by  the  production  of  salt* :  Adda 
salts  of  the  heavj   metals. 

\  il 
the   Market  hu  8.  A.   Vasty,  ¥.1.0. 


Disinfectant. 


Phenol 

Retina 

ami 

ami 

J. lien.. 

fatty 

w  itsa 

Soda. 

l.'l.l- 

Potash. 


Inert 
bodies 
(hydro- 
i.elatim-  Dextrine  carbons i 

ence. 


Cook's  Cofectant  fluid    

HacDougaU'8  M.O.H.  disinfectant  fluid 

Karol    

i  Ikol    Saoitasl     

Crude  Carbolic  

I'.u,  t"\  (Sanitas)    2S.AS 


66-27 

47-1 

40-56 

48-50 

82-65 


t'vllin  (medical)  (Jeyes'l 
Culvert  -  No.  5  Carbolic  A 


23-21 


>-     .-".     ■'     l»w~>     *> 

Cyllin  (bulk  samplci  J,.'1, 


Isal 

Lysol   

Lawes'  Fluid 
Pearsons  Fluid 

.Jeves   Hun!  ii'hemistsl 

Krysyl  fluid    \* 

Zotul      

Jeves'  No.  2  (OrocenO 


50-96 

20-70 
17-80 


5-13 


6-40 

2-67 

5-60 

— 

Jin 

2-4H 

1-41 

— 

38-50 

— 

2-80 

— 

— 

..--■•> 

— 

1-88 

6-40 

— 

14- 

6-00 

— 

— 

10-40 

2-24 

— 

47-14 
18-40 
13-60 

6-40 
12-00 

21-60 
22-40 


0-10 

— 

— 
- 

1-60  — 

— 
— 
— 


11-41 


11-63 

6-90 
14-55 
35-72 

24-93 

■ 

[races 


29-87 
50-08 
54-01 
56-42 
30-49 
47-88 
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..,-•  Ammonia,  carbolic  acid, 
hvdroc]  ,   etc.    (interfering,    even    when    highly 

dilated,  with  the  aldehyde-  or  amido-  groups), 

1  Poittma  having  a  catalytic  action  Ethyl  ether, 
chloroform,  chloral,  eU 

B.  >•,  1.  Toxic    proteids,     taring,     anti- 

tcamu,  etc 

■2.  Organic  bates:  Strychnine,  atropine,  etc. 

3.  Poison-*  working  indirectly:  Carbon  monoxide,  sul- 
phites, etc. 

Hub  classification  is  unsatisfactory  in  many  respects, 
bnt  has  at  least  the  advantage  of  placing  into  two  fairly 
natural  groups  the  most  powerful  germicidal  substances, 
and  of  suggesting  a  possible  explanation  "f  the  action 
,,i  these  disinfectants.  But  if  this  explanation  is  correct 
it  would  appear  that  these  poisons  act  upon  living  pro- 
toplasm i"  the  same  way  .*-  they  do  on  dead  proteid  sub- 
-.  Thus  the  |K.is.uis  grouped  among  the  oxidising 
poisons  are  also  capable  of  oxidising  dead  proteid  matter, 


i  omposed  ui  various  elements,  awl  it  is  not  easy  to  distin- 
nish  among  the  finest   particles  which  can  be  detected 
whether  they  consist  of  active  or  inactive  ingredients. 

Winn  these  emulsions  are  examined  under  the  high 
|m\\ era  of  the  mioroBCope  by  transmitted  light,  or  better, 
illuminated  by  means  of  the  paraboloid  condenser,  one 
observes  that  between  tin-  larger  globules, many  of  whioh 
are  barelj  larger  than  ordinary  bacteria,  then-  is  a  large 
number  of  finer  globules  smaller  than  bacteria  ami  in  a 
state  of  active  Brownian  motion.  In  the  spaces  left 
between  these  small  globules  there  are  very  much  smaller 
particles,  difficult  to  see  ami  which  often  appear  to  form 
nehula'-like  clusters. 

It  is  reasonable  to  suppose  that  some  of  these  grannies 
may  remain  attaeheil  to  the  surface  of  bacteria,  but  when  I 
mixed  active  typhoid  bacilli  with  an  emulsion,  diluted 
sufficiently  not  to  kill  the  bacilli  rapidly,  1  was  not 
able  t"  observe  clearly  what  happened  to  the  finest  par- 
ticles. The  small  globules  were  frequently  hit  by  the 
moving   bacilli   but   did   not   appear  to  adhere  to  them. 


Table  VIII. 
/:•  -«//>  ui  tests  applied  simultaneously  to  seven  disinfectants. 


Disinfectants. 


Threat)  method. 
Test  microbe '=  Bacillus  typhosus  grown  for 

rs  hears  on  peptone  bouillon  agar  i  +  .">i 

at  37°  C.    Solutions  of  phenol  prepared  with 

distilled  water  two  threads  2  cm.  long  in 

lo  c.c.  of  phenol  solution. 

Tempemture,  17°  G. 

Tune  of  exposure,  20  minutes. 


Minimal 

lethal  dilution 

observed. 


Maximal 

rum  lethal  dilution 

observed. 


Suspension  method. 
Test  microbe =Saeiliw  typhonu  grown  for 

2t  hours  on  peptone  bouillon  (  +  ;>)  at 

:t7    t'.     Solutions  of  phenol  prepared  with 

distilled  water  ._.',,  c.c.  of  culture  added 

to  10  c.c.  nf  phenol  solution. 

Temperature.  17    C, 
Time  of  exposure,  lo  minutes. 


Minimal 

lethal  dilation 

observed. 


Maximal 

non-lethal  dilution 

observed. 


part-  per 
100,000 

-',            =       ll-s 

i 
_1 

parts  per 
100,000 

:.ooo 

=     1260 

i 

parts  per 

100,000 

1250 

A 

I 

to  1  s   pel 
100,000 
5000 

1111 

, 

1 

_ 

333 

d  \ 

lA..       =      866 

.,.',., 

500 

•.,'... 

200 

...... 

= 

12.". 

Phenoloid  B       

,!,.       =      686 

^1 

51 H  1 

,.'.,. 

=      SOU 

..'... 

= 

125 

Chlorinated  lii 

112 

=        60 

n 

=          50 

'■■ 

= 

:tl 

...'...,*:-  -       is 

,,'..,' 

lo 

"          S1 

>.  mo 

— 

15 

The  figures  given  in  this  tables  ised  upon  the  results  of  five  simultaneous  tests  made  with  five  consecutive  dilutions. 

•  Bejond  thorough  washing  ami  shaking,  and  use  of  large  quantity  of  nutrient   fluid,  do  attempt  was  made  in  neutralise  the 
action  .if  hi:  end  of  exposure.    (See  previous  remarks  upon  antelethal  inhibitory  period.] 


hat  it  is  possible  i hat  after  all  it  may  only  be  the  action 
which  tin -•    products   have  mi  tin    dead  cells  that    ti,, 
classification  indicates  and   not   the  action  which  cm 
death. 

The  mode  of  action  of  emulsions  of   al at   insoluble 

phenoloide  is  among  the  most  difficult  to  understand. 
If  it  is  only  when  in  solution  that  they  act  upon  bacteria 
tin-  toxicity  of  the  soluble  parts  must  be  very  considerable, 
and  if  is  remarkable  that  higher  cells  should  be  so 
little  affected  by  them,  for  bacteria  are  almost  invariably 
more  resistant  to  poisons  than  the  more  differentiated 
cells. 

If.  on  tin-  other  hand,  they  act  owing  to  the  high  sts 
division  ot  some  ol  their  constituents,  behaving  like 
colloidal  solutions,  it  would  appear  thai  the  molecular 
structure  of  bacteria  is  looser  than  that  of  the  more 
differentiated  cells,  or  thai  the  constituents  of  bacteria] 
protoplasm  are  very  different  from  those  of  highei  cell 
lil-asm. 

I  in    application  of  oltramicroecopy  to  these  emulsions 
is  not  as  helpful  as  one  might  have  hoped,  because  they  are 


After  immobilising  the  bacteria  and  the  globules  1  was  not 
able  to  recognise  any  suggestive  alteration  in  the  appear- 
ance of  the  bacilli.  These  observations  are.  however. 
unsatisfactory,  because  it  is  difficult  to  appreciate  accur- 
ately Blight  ■hanoes  in  objects  that  are  in  a  state  of  active 
mot  inn.  and  when  they  have  been  rendered  motionless 
it  is  not  easy  to  interpret  the  meaning  of  the  appearances 
observed. 

Differences  in  •<■  I  micidal  power. — Baxter,  Jalan  de  la 
Croix,  Koch,  and  many  other  observers  have  shown  in 
various  ways  how  the  germicidal  powers  of  various  dis- 
infectants differ. 

In  ordei  to  obtain  a  fairly  accurate  idea  of  the  relative 
power  of  disinfectants  belonging  to  various  types  I  con- 
ducted some  years  ago  an  experiment  with  the  assistance 
of  14  students  who  had  been  made  familiar  with  the  two 
methods  of  testing  which  I  use.  viz.,  the  Ihruid  metliod 
and  the  suspension  metliod.  The  solutions,  the  test 
cultures  and  threads  had  all  been  prepared  accurately 
for  them  at  the  same  time  and  were  therefore  of  the  same 
composition  and  age,  all  the  tests  were  conducted  simul- 
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taneously,  al  thi    ame  tempi  ittture  and  in  the  same i, 

10  i  hal  all  the  conditions  wi  >rc  iden!  ii 

The  results  obtained  are  shown  in  Tabli  \lll  The 
disinfectants  Belected  include  a  metallic  sail  forming 
combinations  with  protcid  matter,  an  oxidising  hypo 
ohlorite,  i«.i  emulsions  ol  difforont  typos  and  con 
phenoloids,  a  soluble  soap  containing  crcaols,  phenol,  unci 
Dork  aoid,  the  last  representing  one  of  the  weakest 
mineral  antiseptic* 

The  results  show  that  the  germicidal  power  ol  soluble 
llgmiei  tanta  remains  v<  rj  much  in  the  Bame  ratio  whethei 
the  bacteria  are  suspended  in  a  fluid  or  parti)  protected 
by  the  fibres  of  a  thread,  but  thai  the  action  ol  insoluble 
disinfectants  is  very  muoh  impeded  by  this  protection. 

Mi.  Burgess  published  in  1900  the  results  of  very  complete 
teats  carried  out  entirely  b)  bimsell,  b)  the  thread  method 
naed   ii  the  time  in  my  laboratory  where  he  had  n 


■  ...ii,  .1  n     The  figures  In  Tablol  \  show  the  relative  value 
.Mi  ill-mi. i  I  mati  •!  bj  my  mi  thod 

of  one  minute  to  one  hour.     The)    use    how  thi   maximal 
non-lethal  and  the  minimal  lethal  d  fed     II  "ill 

be  noticed  tl  disinfectants   are  very  unequaui 

i   l»)    thi    duration  ol    the  exposure,  a  fat  i   which 

is  ,,f  (ji.iii  import ■■  as  affecting  the  meaning  ol  "oo» 

Jlod. 
E^eel  o/  dtftffton      Thi    di  gree  ol  dilution  ol  tl"    dl 
infeotanl    taken     in     conjunction    with    On    iurai 

anothoi    Important    Factor.     By    ptolonginB 

exposures  ii  Is  possible  to  obtain  a  germii  kuu  act witb 

doses   ••!    a    disinfectant    whii  h    an     truite    mi  St 
shorter  exposures,  bul  there  it  s  limit  to  this,  and  aftei 
in  degree  of  dilution  has  been  reached,  the  duration 
,  f  the  expoBun    beeomi  i  rial,  for  no  germicidal 

action  is  observed.      (8a  Tabli   X.) 


Tun       l\ 

SetrnUe  of  fit*  jert'i  i  of  U  its  applied  to  I  I  disinfectants  by  thi  thread  method  (Arthur  II    Burgi  -     H  B  .  M.Sc.,  I'  B  '   B 

(adapted  from  the  original  artii  le  in  "The  Lancet,"  .1 ■  23,  1900). 

Test  microbe  =>  Vacitlus  ccU  eommun  i  I0daysat37   Con  potato. 


Duration  ol  the  exposure  to  the  action  "i  the  disinfectant 

Disinfectants. 

i  minute. 

r.  minutes 

in  minutes, 

30  ni" 

..,•  minutes 

lethal. 

ion-lethal 

aon-li  thai 

lethal.       non-lethal 

lethal 

non-lethal. 

lethal 

,,,,i,  i,  thai 

ttsreuric  iodide*    .... 
Mercuric  chloride- .... 
Chlorinated  Urns   .... 

l.ysul    

Darbollc  acid   

1  in  1,000    1  in  1  500 
760     ..     1,000 
B0     ..        100 

SO      ..            4H 

in     ..         SO 
10     ..         20 

1  InS.OO 7,600    i  in  20,000 

..     2, 5,000 

160     ..        ZOO     „         600 
60     ..         80     ..          100 

:»i     ..         40     ..          100 
40    ..         mi     ..           80 
Hi     ..         20                 B0 
Hi     ..         2ii     ..           20 
in                 BO 
:<    ..           5    ..          60 

undilutei                -    ..           M 

I  In  26,000 

10,000 

800 

lit' 
150 
H'O 
100 

HKI 

B0 

„i 

•0 

:i 
.. 

saturated 

i  in  - 

16000 

1,600 

160 

250 

100 

260 
260 
150 
100 

BO 

1" 

9 

1  in  100.000 

•JIM 

.. 
, 

:n«i 
160 
SOO 

200 
160 

100 
20 

3 

saturated 

I  in  200,000 
10,000 

;i,ihmi 

SOO 
160 
SOO 
SOO 
200 

U(BI 

100 

III 
I 

1  In  260,000 

1  000 
SOO 

4<>o 

ii  in 

Breottn  

Walker's  1X1.  disin- 
lectaut   

undiluted 
undiluted 
undiluted 

undiluted 
pndlluted 
undiluted 
saturated 

160 
80 

4 

latmatsd 

"  Saoitas  "  riiitri    

Boric  acid  

undiluted 

innlilut.  ,1 

saturated 

t 

\  i;      ii„  results  recorded  have  to  be  interpreted  in  the  light  of  tin  experiments  relating  to  the  antelethsl  mblMtarj  i  ai 

iir,i,',i  ;it  p,  IS46  ni  this  communication, 


Table  X. 

Combined  effects  of  dilution  ,  /  disinjeciants  and  duration  <-/  exposure.     (Ultimate  lethal  dilutions.) 

Ail  the  lasts  were  conducted  simultaneously   by  the  thread  method,  all  the  threads  lm-l  been  prepared  at  the  same  time  trim  the  same 

cull tures,  peptone  bouillon  agar  i  +  5   incubated  for  i->  boon  ni  it   I  . 


Ph« 

i. ...i ---Bacillus  coli  communis. 

Test  microbe  =  Bacillus  typhosus. 

Duration  of 

exposures. 

Temperature, 

18    C. 

Disinfectants . 

Disinfectants. 

nol. 

Phenoloid  \.             Phenoloid  B. 

Phenol. 

phenoloid  A. 

Pbeno 
Lethal 

old  H. 

Lethal. 

Non- 
lethal. 

'-•»"        ifthai.       *"■»■ 

lethal. 

Lethal. 

lethal. 

Lethal. 

Non- 
lethal. 

N<>n- 
lethal. 

1  hour    .... 



t.\.. 

- 

J  hour*   . 

tuO 

Sod 

— 

t 

i  So 

■ 

,.'.. 

0     

EBB 

,'... 

1 
1 

_•»     

IO« 

t->     

' 

u\.f 

s«A>* 

73      ..       • 

- 

- 

Means  no  observation,  i.e.,  n  suitable  dilution  wm* 
-  Means  thai  out  ofaseneaofobaervationrj,  - 
Ucordiugtothe«iwulUtlMutttiau<<WA*tt  dilutions  ubseivt 
Wien  tested  against  the  Bacillu*  Coli  communis 

e  ssries  tested. 

ins  wen; 

ind  |1 

.      =    600  part,  per 

.      =    :«l     .. 

100,000 

B  . 

son    .. 

" 

t 

Then  teste 

: 

le  BocHnu 

tUphonu 

Phe 

n  n 

'  .  ' 

. 

lo 

>.     =      «< 

■ 

:: 

1353 


DEEEPIXE— COXTIUBl  TION  TO  THE  STIDY  OF  CHEMICAL  DISINFECTANTS.    [Dec.  is,  i9io. 


The  minimal  It-Owl  dilution*  vary  according  to  the  ilis- 
infcctant.  anil  the  ratio  between  the  lethal  doses  of  two 
disinfectants  b  not  the  same  for  exposures  of  various 
durations.  Thus  the  ratio  between  the  lethal  dilutions 
of  phenol  and  of  a  certain  phenoloid.  which  is  on  an 
average  as  70  to  ISO  when  typhoid  threads  are  exposed 
for  20  minutes,  becomes  200  to  1.000  after  six  hours. 
.',000  after  24  hours,  and  400  to  about  3.000  in  75 
hours. 

In  the  case  of  phenol  the  minimal  lethal  dilution  for 
exposures  of  great  duration  is  about  ,,'j  ,,  a  dilution  of  -g^ 
ha.  un;  no  appreciable  effect  even  after  To  hours  upon 
the  Bacillus  typhosus;  for  the  Bacillus  coli  CdfMMMM  the 
minimal  lethal  dose  for  threads  is  about  ,.',„.  The 
smallest  dilution  effective  after  prolonged  exposures 
may  be  termed  ultimate  lethal  dilution. 

U  dilution  is  pressed  beyond  the  ultimate  lethal  dose  a 
degree  is  reached  when  disinfectants,  instead  of  inhibiting 
the   growth  of  bacteria,  actually  excite  it.     This  can  be 


phenomenon  is  produced  when  pieces  of  certain  metals 
such  as  copper  and  silver  are  placed  on  the  media. 

Dr.  H.  G.  Ward  has  for  the  last  six  months  been  engaged 
in  estimating  accurately  the  influence  which  this  stimu- 
lating effect  had  upon  the  number  and  physiological 
characters  of  bacteria. 

The  results  of  one  of  his  sets  of  experiments  are  summed 
up  in  the  accompanying  diagram  which  shows  that  dilution 
of  phenol  of  the  strength  of  „,,',,,,  actually  stimulates 
the  multiplication  and  growth  of  the  bacilli,  and  as  Dr. 
Ward  can  find  no  evidence  of  degenerative  changes  in  the 
bacilli,  it  may  be  assumed  that  part  of  the  phenol  is 
utilised  as  food.  My  supposition  receives  support  from 
some  observations  made  recently  by  Dr.  Fowler,  who  has 
succeeded  in  breaking  up  products  of  the  phenol  scries 
contained  in  certain  effluents  by  means  of  a  bacillus 
which  has  been  studied  by  Dr.  Sidebotham,  who  found  that 
it  was  the  Bacillus  Helvolus  (Zimmerman). 

Associated  material. — Much  of  what  I  have  said  indicates 
the  importance  of  associated  material.     It  is  obvious  that 


Table  XI. 

Influence  o/  certain  associated  products  upon  the  resistance  of  the  Bacillus  Coli  Communis  to  phenol. 

Cultures  used  for  thread  method  grown  on  peptone  bouillon  agar  (+  5'  for  4S  hours  at  ."17°  C. 
,.    suspension  nethod  ,,    ,,     peptone  bouillon    +  6)  for  24  hours  at  :17"  C. 


Associated  matter. 

Phenol. 

Products  added 

Quantity 

added. 

Effect  without 
phenol. 

Thread  method. 
Exposure,  20  minutes. 
Average  temp.,  17°  C. 

Suspension  method. 
Exposure,  5  minutes. 
Average  temp.,  17*  C. 

to  the 
dilutions  of  phenol. 

Threads 
in  20'. 

Suspen- 
sion 
in  5  . 

,  Phenol  dilutions. 

Phenol  dilutions. 

Lethal. 

Non  lethal. 

Lethal. 

Non-lethal. 

parts  per 
100,000 

parts  per 
1 00,000 
A     =       1 K8 

■  lu    =        ?14 

rJa    =        ™ 

j>    =     1  tas 

A    = 
A    =       .. 
A    =       ., 
A    = 

A     =      1668 

A     = 

parts  per 
100,001) 
A      =       1250 

1S0     =        666 

1}.,     =         714 
.„>„      =       1250 

A    = 

A    = 
A    = 
A    = 

A      =       142S 

J„      =          „ 

parts  per 
100.1100 

A      =       1*28 
lia     =         7U 

A      =       1260 
A      =       1*28 

A     = 
A    - 
A    = 

A    -     1686 

parts  per 

100,000 

lit,     =        «06 

A    -     ii" 
A    =    1*6 

A    ~ 

A    = 
A    = 

A      =       1*28 

Hydrochloric  acid 

Caustic  s<*l*   

Ammonium  carbonate 

(ilucose    

■Aa    =          12-5 

-J..C    =           50 
»,'...     -        800 

A    =     2000 
A     =     2000 

\       =    50000 

5     =    ioooo 
A    =     3000 

" 

» 

Faeces 

Blood  serum    

N.B.— Each  figure  indicating  a  lethal  or  a  non-lethal  dilution  is  based  upon  three  sets  of  experiments,  consisting  each  of  five  tests 
with  five  consecutive  dilutions. 


proved  in  various  ways.  One  of  the  simplest  is  to  plaoe 
a  thread  soaked  in  a  solution  of  mercuric  chloride 
on  the  surface  of  a  gelatine  plate  immediately  after 
inseminating  it  writh  a  suitable  micro-organism,  such  as  the 
Bacillus  coli.  After  two  days'  incubation  it  will  be  found 
that  there  is  a  clear  zone  round  the  thread  where  bacteria 
have  not  grown  ;  beyond  that  zone  the  gelatine  is  crowded 
with  colonies,  and  between  the  sterile  part  of  the  gelatine 
and  that  full  of  colonies,  there  is  a  narrow  zone  where  the 
colonies  are  more  crowded  and  larger  and  which  appears 
as  a  dense  marginal   zone  (see    photograph).     The  same 


agents  which  are  used  up  by  entering  into  combination 
with  proteid  or  other  matter,  or  who  are  capable  of  oxidising 
it,  are  in  great  part  used  up  in  doing  that  work  when  proteid 
or  other  matters,  acted  upon  by  the  disinfectant,  are 
present  in  large  quantities.  This  fact  was  pointed  out 
long  ago  by  Baxter.  One  of  the  most  important  features 
of  phenol  and  phenoloids  is  that  their  action  is  but  little 
affected  by  proteid  and  allied  matters.  During  the  years 
190o  and  1907  Dr.  Ha  worth  investigated  under  my  direction 
the  effects  of  the  association  of  some  compounds  with 
phenol,  with  the  results  recorded   in  Table  XI.     In  each 
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oasc  the  amount  of  the  materia)  added  to  l  been 

proved  to  have  no  material  effect  upon  the  Bacill 
aimmitnu  in  ill'-  time  allowed  for  the  expo 


iml  upon   which   vegi     -  ted;    i«n  of 

ta  may  be  washed  03   the  rain  into  a  shallot 

'    1  In 


well   .>r   into    1    itn  am,  and 


in     «  it.  1    maj 


be    11s.1i 


EXCITATORY.   INHIBITORY  AND   LETHAL  DILUTIONS  OF   PHENOL  AS  INDICATED   BY 

THE   NUMBER  OF   BACILLI    FOUND  PER   1    C.C    OF   PEPTONE   BOUILLON 

CONTAINING   VARIOUS  QUANTITIES  OF    PHENOL  AFTER    14    DAYS    INCUBATION. 


AVERAGE  N"  OF  BACILU  _AT  THE  END  0FJ4  DAYS  JN   l_  CC 
"  OF  BOUILLON' WITHOUT  PHENOL=  2,133.000.000. 


*-.. 





- 

0    In 

0  » 
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» 

=.»',    io  • 
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It  is  generally  understood  that  infection  is  almost 
invariably  conveyed  by  some  organic  product  containing 
the  microbes  which  are  the  essential  cause  of  infection, 
but  the  importance  of  the  nature  of  the  material  is  not 


to  wash  utensils,  which  an  afterwards  employed  to 
hold  milk  or  various  eatables.  Flies  may  alight  on  the 
'  coreta  and  carry  with  them  some  of  the  material  with 
whioh  they  maj   infect   rarious  articles  ••!  food  in  which. 


Thre»>l 


■ones 


Bxdl  >ry  sone 


Normal  ifrnwth 


Pkotufrnph  of  a  )>art  of  a  g,lati»t  plate  imMmimtrd  .    fl  baetth  i«rf  Ir.at'H  .-,/»  mereiric  ekleriit  Urml. 


always  appreciated.  For  example,  the  excreta,  and 
more  specially  the  faeces  and  urine  of  patients  suffering 
'rum    typhoid     fever,    may   be   thrown    upon   a    pk 


under   suitable  conditions  of   temperatures,  the    typhoid 

may    multiply.     Tie-   excreta   may   rapidly  dry, 

and  when  reduced  to  .Inst  may  be  carried  u.  neighbouring 
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places  and  infect  various  articles  of  food.  Tin-  persona 
attending  the  patients,  it  nut  careful,  may,  while  handling 
tin'  patients,  or  carrying  vessels  containing  their  excreta, 
infect  their  bands  and  clothing,  and  in  tins  way  convey 
infection  to  milk,  broth,  jellies,  ice  creams,  etc.  The 
patients  themselves  may  act  as  carriers  when  able  to  go 
about.  The  soiled  el.. thing  ami  bedding  of  the  patient 
may  !»■  sent  t..  ■  laundry  where  they  may  convey  infection 
to  many  people  in  some  of  the  ways  already  mentioned. 

All  this  is  not  special  to  typhoid  fever  and  may  be  said 
with  equal  truth  of  other  infectious  diseases,  though  the 
must  infectious  products  are  not  always  excreta,  and  the 
infective  microbe  is  not  always  capable  of  multiplying  in 
articles  of  food  as  the  II.  typhosus  and  allied  organisms  may. 
When  the  problem  of  disinfection  is  considered  from  the 
preventive  medicine  point  of  view,  it  is  therefore  necessary 
t.i  consider  how  the  infective  bacillus  can  be  destroyed 
when  present:  -a,  in  excreta,  b,  on  the  skin  of  persons, 
•-.  on  clothing  and  various  other  fabrics  and  bedding, 
d,  in  various  animal  and  vegetable  articles  of  food,  e, 
in  water,  /,  in  soil,  g,  in  dust,  h,  in  insects  and 
vermin  generally,  to  mention  only  the  irrost  important 
sources  and  carriers  of   infection. 

It  will  be  obvious  at  once  that  if  the  infection  is  allowed 
to  be  carried  out  of  the  sick  room  the  problem  becomes 
very  complicated,  if  not  insoluble.  Thus,  when  a  patch 
of  ground  has  become  infected  it  is  practically  impossible 
to  deal  with  certainty  with  all  the  infective  material, 
part  of  which  may  have  already  passed  into  water  or  been 
scatter)  d  as  .lust,  or  by  means  of  insects,  and,  possibly, 
higher   animals. 

All  articles  of  food  may  be  sterilised  by  heat ;  chemical 
disinfectants    are    not    applicable    to    them. 

Chemical  disinfectants  are  specially  applicable  to  the 
disinfection  of  premises.  Water  may  be  sterilised  by 
chemical  products,  as  for  instance  ozone,  chlorine  or 
hypochlorites,  or  by  the  ultra  violet  light,  but  it  is  always 
safer    to    use    unpolluted    water. 

With  regard  to  disinfectants  in  the  sick  room,  the 
problem,  though  still  difficult,  is  not  beyond  solution. 
By  sick  room,  I  do  not  necessarily  mean  a  singl?  room, 
but  the  part  of  the  house  or  hospital  where  infectious 
products  must  be  kept  for  a  time.  Perhaps  the  term — 
infected  area — might  be  more  suitable.  It  is  clear  that 
if  all  the  excreta,  all  the  fabrics  or  articles  exposed  to 
infection  were  sterilised  before  leaving  the  infected  area, 
and  if  the  attendants  coming  in  contact  with  the  sick 
and  their  excreta  removed  any  possible  contamination 
by  frequent  ablutions  and  disinfection,  there  would  be 
very  little  chance  of  the  extension  of  infection  beyond  the 
infected  area. 

Although  heat  is  the  most  reliable  disinfecting  agent, 
it  is  only  applicable  to  bedding,  fabrics,  and  vessels. 
Tic-  disinfection  of  excreta  by  heat  in  a  private  house  is 
often   impracticable. 

Prom  what  has  been  previously  stated  it  is  obvious 
that  what  has  chiefly  to  be  effected  is  the  disinfection 
of  faeces,  vomit,  urine,  blood,  sputa,  pus,  and  other 
morbid  discharges,  fresh  or  dry,  either  in  bulk  or  spread 
on  clothing,  sheets,  walls,  floors,  furniture  in  the  sick  room. 

It  is  therefore  not  the  bacteria  alone  that  have  to  be 
considered,  but  the  bacteria  plus  the  moist  or  dry  products 
with  which  they  are  associated,  and  which,  socially 
when  they  have  undergone  desiccation,  may  offer  a  serious 
barrier  between  the  disinfectant  and  the  bacteria.  More. 
over  these  associated  products  may  produce  more  or  less 
inert  compounds  with  disinfectants,  and  thus  reduce 
considerably  the  amount  available  for  actual  disinfection. 

Among  the  substances  found  in  various  morbid  products, 
which  affect  in  different  manners  the  action  of  disinfectants, 
the  following  may  be  s|«-eially  mentioned  : — Various 
proteid  substances  and  their  derivatives,  fats,  urea,  uric 
aeid,  various  organic  and  inorganic  salts,  alkalis,  acids, 
masses  of  non-pathogenic  bacteria  and  cells,  etc.  The 
relative  value  of  disinfectants'  is  determined  by  their 
action  not  on  pathogenic  bacteria  alone,  but  on  the 
bacteria  plus  these  various  associated1  products: 
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ACIDS  IN  TAN  LIQUORS. 

BY  PROF.  H.  R.  PROCTER  AND  A.  SEYMOUR-JONES. 

The  present  great  interest  in  the  subject  of  this  paper, 
as  shown  in  the  recent  conference  of  the  I.A.L.T.C,  has 
rendered  its  early  publication  desirable,  a  fact  which  we 
somewhat  regret  since  the  recent  important  paper  of 
Sorensen  on  "  Enzymes "  bears  largely  on  a  similar 
subject.  In  the  present  paper  we  have  devoted  much 
attention  to  indicators,  and  have  had  necessarily  to  accept 
certain  of  the  views  of  other  chemists  who  have  worked 
on  this  subject  :  and  Sorensen's  work  promises  to  throw 
fresh  light  on  many  points  that  we  had  regarded  as  settled. 
As  we  have  as  yet  had  insufficient  time  to  digest  his  work 
and  none  to  perform  further  experiments,  much  that 
follows  must  be  regarded  as  more  or  less  provisional. 

For  the  past  twenty-five  years  the  question  of  the 
acidity  of  tan-liquors  has  been  prominent  in  the  chemistry 
of  leather  manufacture,  and  during  that  period  upwards 
of  twelve  methods  have  been  devised  to  estimate  it,  none 
of  which  have  proved  wholly  satisfactory.  On  the  other 
hand,  the  effect  of  the  acids  on  the  absorption  of  tannin 
by  the  skin  and  the  role  which  they  play  in  the  production 
of  sound  leather,  has  only  been  studied  empirically  by 
practical  tanners,  and  has  received  no  attention  from  the 
research  chemist. 

It  therefore  seemed  advisable  to  study  both  these 
questions  ;  but  in  the  present  paper,  we  only  propose  to 
give  an  account  of  our  work  on  the  estimation  of  the 
acidity  of  tan  liquors,  leaving  the  study  of  its  effects  to  a 
later  publication.  As  the  whole  question  largely  depends 
on  facts  in  physical  chemistry  which  are  of  somewhat 
recent  elucidation,  it  may  be  well  to  preface  the  account 
of  experimental  work  by  some  remarks  of  a  theoretical 
character. 

The  distinction  has  long  been  made  in  practice  between 
"  strong  "  and  "  weak  "  acids,  without  any  very  clear 
conception  of  the  nature  of  the  difference.  Equal  molecu- 
lar quantities  of  either  will  neutralise  or  saturate  equal 
quantities  of  base  ;  but  if  a  "  strong  "  acid,  such  as 
hydrochloric,  is  added  in  excess  to  the  salt  of  a  weak  acid 
such  as  acetic  or  carbonic,  the  weak  acid  is  liberated  and 
the  strong  takes  its  place  in  the  salt.  Corresponding  to 
this,  salts  of  strong  bases  with  weak  acids  often  exhibit 
in  solution  marked  alkaline  properties,  though  chemically 
neutral  (e.g.,  sodium  carbonate).  The  acid  "  strong  "  in 
this  sense  does  not  become  "  weak  "  by  dilution  with 
water,  but  rather  the  "  weak  "  acid  when  diluted  approaches 
the  properties  of  the  "  strong  "  acid  of  the  same  concen- 
tration. 

While  the  alkali-saturating  power  of  all  acids  of  equi- 
valent molecular  concentration  is  the  same,  their  other 
effects  are  often  widely  different,  and  though  their  swelling 
effect  on  hide  cannot  be  said  to  vary  directly  with  their 
"  strength,"  it  is  yet  closely  connected  with  it,  and  acids 
of  a  very  weak  character  have  no  appreciable  swelling 
power,  though  they  still  neutralise  lime.  As  to  the 
nature  of  "  strength  "  and  "  weakness,"  the  following  may 
be  stated.  All  acids  may  be  regarded  as  compounds  of 
the  hydrion  H'  and  an  anion  or  acid  forming  group, 
and,  and  all  alkalis  as  hydroxyl,  OH,  and  a  kation 
or  basic  group.  When  the  two  are  brought  together 
the  H  and  OH  unite  to  form  water,  wliile  the  anion 
and  kation  constitute  the  salt.  The  more  loosely  the 
hydrogen  is  held  and  the  more  readily  it  reacts, 
the  stronger  the  acid  is  ;  and  the  same  holds  of  a  base 
with  regard  to  its  hydroxyl.  In  modern  chemical  theory 
the  strong  acid  is  supposed  in  dilute  solution  to  be  already 
almost  wholly  separated  (ionized)  into  hydrion  (the 
single  H')  and   anion,   while   in   the   Week,   only   a   small 
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proportion,  which  howovot  increases  with  increasing 
dilution  is  .-mi  diaaooiaU'd.  Whether  thia  porcontagi  oi 
ifiiuaiii  ■]  is  actual,  01  only  reprcscnta  i  certain  average 
freedom,  in  unimportant  it  ih  al  leaal  a  convenient 
numerical  waj  [»l  stating  what  in  some  sense  01  othet  is 
.mi  established  foot. 

Tli>'  strength  ol  an  acid  ia  there! depondenl  on  1 1 u 

a  mount  <<f  hydrogen  iona  in  a  given  volun I  thi  Bolut  ion, 

or.  in  other  words,  mi  the  hydrion  concentration  of  thai 

solution,     .lust   an   we   measure   the   concentra! I    an 

acid  or  an  alkaline  solution  in  normal,  decinormal,  oenti 
inirinal.  etc.,  so  we  measure  tic  hydrion  concentration 
in  tin-  Sinn-  way.  \  in. r mil  solution  ot  hydrion  would 
contain  one  gram,  molecule  oi  hydrogen  ions  per  litre, 
ami  sucli  a  solution  would  correspond  approximately  to  a 
l-!t.">  normal  hydrochloric  acid  solution. 

We  tavc  thus  two  meanings  for  the  strength  ot  an  acid 
solution,  firstly  thr  total  molecular  quantity  of  acid 
which  it  contains,  i.e.,  H -  valnc  as  measured  by  the 
quantity  of  "  normal  alkali  required  t"  saturate  it  .  ami 
secondly  its  aoid  Btrongth  as  measured  by  its  sourness  and 
other  "  acid  "  properties,  and  more  Btrictly  by  its  hydrion- 
bbneentration.  In  the  case  of  .V  in  lit  I.  these  twi 
quantitii's  arc  nearly  the  Bame,  sinoe  almost  all  thr  acid 
hydrogen  is  present  as  Free  hydrions ;  while  in  an  \  1" 
.solution  of  gallic  acid  they  arc  extremely  different,  as  nearly 
th''  whole  of  the  hydrogen  remains  attached  '<■  its  anion,  and 
thr  solution  is  not  perceptibly  sour.  If.  however,  caustic 
tods,  is  added,  tin'  small  percentage  "i  fur  hydrions 
uiiiti-  at  once  with  its  hydroxyls  t<>  form  water;  more 
hvilrioiis  an'  evolved  from  the  tindissaciated  acid  t"  take 
their  place,  ami  in  turn  are  used  up.  The  hydrogen  ions 
which  thus  remain  in  reserve  in  th"  undissociated  acid 
molecule  an-  known    is  "potential"  hydrogen  ions.     In 

the  cml  the  whole  of  these  are  combi 1  to  form  water 

and  the  soda  is  neutralized;  though  at  no  time  has  the 
solution  been  more  than  feebly  acid.  The  importance 
to  the  tanner  of  this  difference  of  behavioui   is  obvious, 

since    by    th'    Use    of   a    chemically    weak    acid    he    is   aide    to 

neutralize  lime  and  other  bases  in  the  hide  without 
producing  undesirable  swelling,  while  on  th"  other  hand 
for  swelling  purposes  the  acid  employed  must  have  a 
certain  concentration  of  free  hydrions.  In  discussing 
tic  niv  great  dilutions  which  have  in  I"  considered  in 
some  eases,  it  is  t,.  lie  remembered  thai  water  its -If  is  not 
wholly  devoid  of  aeid  ami  basic  properties,  but  contains 
free  hydrions  and  free  hydroxy)  ions  in  equal  quantities 
|nd  each  to  the  extent  of  about  10  ■   normal  i.v   inooonnni. 

Therefore  in  neutralising  an  aeid  the  point  of  true  neutrality 
is  not  0  as  might    l»-  supposed,   hut    in    '    normal  ;     even 
alkaline  solutions  containing  free  hydrions.  though  bal 
by  larger  amounts  of  free  hydroxyl  ions. 

As  before  indicated,  we  may  directly  determine  the 
"acidity"  in  two  ways;  the  first  method  is  to  measure 
the  "actual"  hydrion  concentration:  th"  second,  t" 
determine  both  "  actual  "  and  "  potential  hydrogen  ions 
hy  direct  titration.  In  the  latter  we  have  !••  use  indicators. 
and  with  regard  to  these  there  are  certain   points  which 

technical  chemists  often  fail  t ill,"        Firstly,  the  colour 

change  of  the  large  majority  of  indicators  is  gradual, 
extending  over  a  considerable  range,  although  between 
delinit  ■  limits  ,,t  hydrion  concentration,  which  vary  with 
the  nature  of  the  indicator.  Phenolphthalein  Ins  a  fairly 
shaip  colour-change  at  10~9  to  10  9  normal  hv.In 
mntration,  while  methyl  orange  has  a  gradual  coloui 
change  extending  from  in  ;  to  In  •  normal.  In  the  light 
of  these'  facts  the  .lis  ussion  of  haomatein  later  in  the 
paper  should  prove  interesting. 

It  should  now  lie  obvious  that  as  different  indicators 
change  their  distinctive  property,  colour  or  other  charac- 
teristic, at  definite  though  different  hydrion  concentrations, 
varying  amounts  of  strong  and  weak  acids  will  be  estimated 
according  to  th"  indicator  used.  This  raises  an  interesting 
point,  as  some  chemists  lay  great  stress  on  tic  "  accuracy 
of  a  method  :  that  is  t.,  say  tint  they  I  ike  an  artificially 
aeiditied  liquor  and  endeavour  to  estimate  tie  -mi 
amount  of  a.  id  as  tint  put  in.  Let  us  suppose  that  to 
''.">  i  .,  .  uf  a  neutral  solution  of  tannin  they  have  added 
"i  o.o.  .V  1  aeid.  this  latter  having  been  prepared  by 
standardization  against   .V/l  alkali  and  phenolphthalein, 


the  col,. in  change  •  •!  the  lain  i  i  iking  pin  •  at  10  "  normal 

■  I. .  nt  latum      In  estimating  thi    acidity  of  this 

liquoi    unless    the   colour-change   of    tic    indicator    used 

placi   at  thi     "in   byd ie  "ni en i  .-!   i-  phenol- 

phthaleins    the    ai mi    ol    aoid    estimated    will    alwi 

m    ili"   am, Him    originally   added,    by    amoui 

ngth  ol  the    e  id  used  and  tic  neutral 

i  Hen  a<  id  po  "nt  d'lm  ■  He  .  li.  b  aftei  a  method 
whioh  will  .si, i, lit,  iin  .iini  amount  ■•(  aeid  as  that  put 
m.  is  futile  si,  long  as  ih.  indicators  are  mixed  ami  thi 
relationship  between  them  is  not  specified, 

One  other  point   requin  .   before   proceeding 

in  a   -id'i.iiii.n  of   tic   work  accomplished,   etc,   the 

offeol  of  extensive  dilution  ol  the  aoid  solution.     It  oaa 
easily  !>«■  sin  that  dilution   with   watei   would,  in   moat 

affect   ilc  hydrioi tcentration.     If  all  the  acid 

wile  nut  dissociated  then  addition  of  water  would  cause 

ion   number  of  "potential'1   ions  to  be  converted 

mto  "actual      urns,  while  if  tic  ai  nl  wen-  wholly  ionized 

then  a. Idiiinn  nt   iv.iiii   would  deerease  tie-  hydrion  eon- 

■  ntnilloli.      Thus  if  to  an  in  id  solution  w  hi,  li  has  a  hydrion 

concentration  of   in  '  normal,  '.-..  just  sufficient  to  turn 

■i   red   blue,   we  add   water  until  the  hydrion  oonoen- 

n  has  fallen  in  In  ■  normal,  the  solution  will  no  longer 

affect    OOngO    red.      Thus    dilution    of    an    aeid    si.lution 

always  tends  to  alter  the  amount  of  acid  estimated,  and  in 

I     cases    highly    Ullllesiralile. 

Under  the  same  heading  we   maj    speak  of  the  effect 

nt  the  presence  oi  icutral  salts  (.n  the  hydrion  concentra- 
tion.      It    must    lie  accepted    bj    the    layman   a-   a    Lei    that 

ihe  presence  nt  neutral  salt-,  especially  those  which  have 

li     III  ■  .  .mm.  .11    with  I  li"  .i.  1. 1    I-    ■/  .  Sodium   a.  I  l.il.    and 

acetic  acid)  always  lends  I,,  prevent  tin-  dissociation  of  an 
ai  id  into  its  ions,  and  while  tin-  determinable  acidity  oi 

-mh  a  solution  may  -nil  be  high,  the  actual  hydrion 
concentration  may  fall  very  low. 

The  first  step  in  experimental  wnrk  was  tie   exam 

ination  of  the  published  methods  for  estimating  the 
ocidit]  "f  tan  liquors.  All  these  methods  were  carried 
mil  in  their  most  recent  published  detail-.  Procter't 
water  method  depends  on  the  principle  that  tannin 
and  many  allnd  phenolii    bodies  Form  insoluble  cak  inm 

a    possibly  Illici  -all-  mi  th"  addition  of  a  clear  satiiiated 

solution  of  calcium  hydroxide  to  the  liquor,  while  the 
organic  a<  ids  usually  present  in  the  liquors  form  soluble 
i  ah  nun  salt-,  in  this  way  i~  determined  the  a-tual 
"  lime  dissolving  "  powei  of  the  liquor,  and  an  important 
piece  of  information  conveyed  to  the  tanner. 

In  Procter's  Textl k  of  Tanning  the  following  luuwage 

■"curs  ;  "  A  liquor  max  have  m  ulitv  equal  to  several  i  .< 
of  linn-  water  and  yet  react  absolutely  alkaline  to  methyl 
orange.  Hence  the  aciditj  ol  a  liquor  available  for 
plumping  may  l«  taken  as  represented  by  the  lime  water 
required  to  change  the  red  of  methyl  orange  to  yellow, 
nut  if  the  liquor  does  not  redden  methyl  orange  then  it  ii< 
incapable  of  plumping." 

These  words  wen  written  thirty  years  ago,  and  we  can 
now  show  them  to  l«-  perfectly  true.  Methyl  orange 
changes  colour  at  a  hydrion  concentration  of  10  *  normal. 
mil  although  snlui  inns  oi  alMmi  In  B  normal  showed  a 
slight  tendency  to  plump,  it  was  found  that  the  limit 
might  Ik-  more  correctly  fixed  between  1{|  *  and  in  <• 
.ilnle  that  of  the  lime-water  method  i-  nearer  10"'. 
Theoretically  the  lime  water  method  is  good 
involves  no  detannization  or  dilution  of  the  uquor,  bnt 
it  has  to  Ik-  ic-ii  %,  i\  i  anfiiMy  to  give  concordant  results, 
and  apparently  the  experiences  oi  tin-  American  leather 
chemists  with  ii  have  been  far  from  happy  ones.  Tiny 
late  that  with  tail  liquors  which  contained  very  little 
tannin  no  end  point  was  obtainable  as  only  a  darkening 

of    the   liquor    k    pla.  ••    without    any   turbidity.     This 

diffii  ulty  could  no  doubt  have  Ken  overcome  l.y  the 
addition  of  some  neutral  tannin  solution  as  indicator. 
though  it  may  l»  rem. irked  in  parenthesis  that  absolutely 

icutral     tannin  especially     of     the     pyrogallol 

variety,   arc  difficult   to  obtain.     The   presence  oJ   a.  id- 

giving  insoluble  lime  salts  in  a<  id  solution,  sm  h  as  oxalates 
may   lie   nut    by   the  addition   of   some  calcium  chloride 
filtration. 
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The  real  objection  to  the  method  liea  in  the  uncertainty 
of  the  indicator,  n:..  the  insoluble  calcium  tannin  comi 
j> 'innls.  This  iiniilvi'.s  two  mam  defects,  since  certain 
tannins  give  somewhat  soluble  time  salts  ami  some  organifi 
.allium  salts  air  insolubli  :  ami  secondly,  the  indefinite 
•  tin1  t'tiil  point.  It  is  not  i-as\  to  obtain  exai  t 
concordance  between  two  observers,  tor  difference  of 
opinion  nearly  always  exists  as  to  what  constitutes  "a 
trace  of  turbidity,"  which  marks  the  commencement  of 
the  formation  of  the  calcium  tannin  compounds.  The 
results  of  five  observers  are  given  in  i  .c.  of  saturated  lime 
water  per  10  e.e.  of  liquor  : 


1 

2 

:i 

4                 5 

Liquor  X     .  . 
Liquor  Y 

14-: 
n-ti 

14-9 
IB-O 

14-6 

11-7 

15-05 
12-1 

15-0 
11-8 

Fifteen  readings  taken  by  one  observer  on  two  favour- 
able, liquors  at  intervals  of  rive  minutes  were  as  follows  : — 


Liquor  X. 


H-7 
11-6 


14-B5 
11-8 


14-65    14-7    14-lt    H-7  all  others  14-7  e.e. 
11-5    11-55    11-5    11-65     „        „     11-6  e.e. 


Abnormal  liquors  wire,  however,  examined,  which  did 
not  yield  sueh  concordance.  For  example,  a  very  dark. 
strong  handler  liquor  was  examined  and.  though  filtered 
elear,  rive  titrations  had  to  be  made  before  concordance 
to  0-3  e.e.  could  Ik-  obtained.  More  concordant  results 
eould  lx-  obtained  by  dilation  of  the  liquor  with  distilled 
water,  though  as  has  Keen  stated  dilution  is  never  desirable. 
it  is,  however,  apparent  that  if  the  observer  and  the 
concentration  of  the  lime  water  he  kept  constant,  and  if 
trouble  he  taken  to  obtain  brilliantly  clear  filtrates  and 
with  the  aid  of  printed  matter  underneath  the  titration 
vessel,  the  method  is  useful  for  all  praetieal  purposes. 

The  method  of  Kohnstein  and  Simand  (Ding.  Polyt. 
Journ..  KSS5.  < i  hi.  pp.  38.  84)  depends  on  the  treatment  of 
the  tan-liquor  with  magnesia  free  from  carbonate  and 
lime,  and  upon  the  difference  in  solubility  of  the  magnesium 
salts  subsequently  formed,  and  only  estimates  those  acids 
with  soluble  magnesium  salts,  and  if  a  tannin  chances  to 
have  a  soluble  magnesium  salt  then  that  tannin  will  be 
estimated  as  an  acid. 

This  method  is  very  laborious,  and  we  have  been  unable 
to  obtain  the  accuracy  and  concordance  which  have  been 
claimed  for  it.  The  following  arc  the  results  of  experiments 
on  six  liquors,  stated  in  grams  of  acetic  acid  per  litre. 
Although  the  various  sub-divisions  of  the  method  were 
carried  out  only  the  total  acid  results  are  given,  as  their 
accuracy  did  not  seem  to  justify  further  detail. 


First 

Second 

Third 

titration 

titration 

titration 

0-H477 

0-0504 

0.04511 

2    

0-0292 

ii-u:;46 

0-0308 

:s  

0-1471 

0-1393 

0-1309 

4   

n-3684 

0-3418 

0-3777 

,.       5   

1.4518 

1,5822 

1,5200 

6    

3-8670 

3,0920 

4,4878 

solubility.      Results  obtained  with  the  method  show  that 
-tits  of  the  acids  are  formed  of   varying  range  of 
basicity,  and  this  seriously  affects  the  final  estimation. 

A  comparison  of  the  above  method  with  the  lime  water 
method  is  interesting.  Results  are  given  in  grams  acetic 
arid   per  lure  : — 


A  defect  pointed  out  by  Bennett  and  Wilkinson  (thie  J.i 
1007, 1186)  was  confirmed  by  the  present  experiments,  viz., 
the  inconstancy  "f  composition  oi  some  of  the  magnesium 
compounds  with  organic  ai  ids,  excess  of  magnesia  forming 
basic  salts.  A  theoretical  advantage  of  tb  method  is 
that  it  involves  no  dilution  of  the  liquor,  but  in  the  authors' 
opinion  it  is  too  elaborate  and  too  little  reliable  for  genera! 
use. 

A  method  suggested  bj  K'  nnetl  ami  Wilkinson  in 
this  Journal  (loc.  cil.)  involves  the  use  of  lead  oxide 
(litharge)    both    as    a    precipitant    for    tannin    and  as 

absorbent  for  acids,  only  those  acids  with  soluble  lead 
salts  being  estimated. 

The  details  of  this  method  a-  laid  down  in  the  J.S.C.I. 
were  most  carefully  carried  out.  but  it  docs  not  appear 
that  lead  oxide  is  a  satisfactory  means  of  differentiating 
acids  and  tannins,  and  the  compounds  formed  with  both 
are   apparently   of    irregular   composition   and    uncertain 


Liquor  A 


Liquor  I! 


Lime  water  method  .  , 
Bennett  and  Wilkinson 


1-34 
2-17 


1-50 
1-62 


Liquor  C    Liquor  I) 


3-63 

2-41 


2-44 
1-98 


The  method  published  by  Koch  (Ding.  Polyt.  .lourn. 
18S7.  page  395)  and  subsequently  modified  by  Pacssler  & 
Spanjer  (( 'ollogium,  1003.  pp.  10  and  17)  depends  on  the 
removal  of  tannin  by  precipitation  with  a  0-2  per  cent. 
aqueous  gelatine  solution,  and  subsequent  titration  of 
the  supernatant  liquor  with  standard  alkali  and  an 
indicator.  The  method  which  hns  been  largely  adopted, 
was  very  thoroughly  examined  with  no  very  satisfactory 
results.  Theoretically  azo-litmin  should  be  a  good 
indicator  for  the  purpose,  as  its  main  colour  change  takes 
place  at  a  hydrion  concentration  of  10-8  normal,  which 
includes  most  bodies  with  any  claim  to  acidic  properties, 
but  the  colour  change  is  gradual  and  the  end  point  difficult 
to  determine,  so  that  the  personal  equation  enters  largely, 
and  concordance  between  observers  is  not  usually  good. 
Examples  are  given  of  six  liquors  and  five  observers. 
Results  in  c.c.  N/10  alkali  for  25  e.e.  liquor  : — 


Observer  . . . 

1 

2 

3 

4 

5 

c.c. 

e.e. 

c.c. 

C.C 

C.C. 

Liquor  A.   . . 

19-4 

19-1 

19-3 

19-8 

19-4 

X/10a\k. 

B.   .. 

21-7 

21-2 

21-45 

22-1 

21-3 

C.    .. 

15-9 

15-0 

15-9 

15-5 

15-15 

D.  .. 

17-3 

17-1 

17-8 

17-4 

17-9 

E.   .. 

17-0 

16-S 

17-4 

16-5 

16-9 

F.    .. 

24-55 

24-0 

24-1 

23-8 

24-4 

" 

A  very  serious  objection  may  be  advanced  against 
nearly  all  methods  involving  detannization,  i.e.,  that 
certain  amount  of  acid  is  co-precipitated  with  the  tannin. 
It  will  be  shown  later  that  in  every  case  of  detannization 
so  far  examined  varying  amounts  of  the  bodies  otherwise 
estimated  as  acids  are  carried  down  with  the  tannin. 

Another    objection    to    the    method    is    that    even 
experienced    observer    usually    has    to    make   about    five 
titrations  before  concordant  results  can  be  obtained. 

Results  in  c.c.  N  10  KOH  for  25  c.c.     One  observer  : — 


Results  in  c.c.  A/10  KOH  for  25  c.c.     One  observer. 


Liquor  A. 

Liquor  B. 

Liquor  C. 

c.c. 

c.c. 

c.c. 

1st  titration    .... 

21-1 

23-4 

12-7 

2nd 

20-6 

22-8 

12-1 

3rd          

20-2 

22-6 

12-1 

4th          ,,         

20-0 

22-45 

12-0 

5tl 

20-0 

22-40 

1S-0 

A  sine  oxide  and  hid.'  powder  method  proposed  by  the 

mission  (A.L.C.A.  .lourn..  1906,  p.  223)  appointed  by 

the  American  Leather  Chemists  Association  was  carefully 
examined,  though  without  much  hope  of  good  results. 
The  working  details  wen    tin-  following: — 
Sixty  i.e.   of  the  liquor  were  diluted  to  one  litre.     To 
200  c.c.   of  this  solution  20  grams  of  moist  hide  pot 
and   one   teaspoonful  of  chemically   pure  zinc  oxide  wen 
added.      Ih.  se  were  shaken  in  a  shake  machine  for  five 

,n and   then  filtered;     loo  i.e.   of  the  filtrate  were 

titrated  with  decinormal  alkali  in  the  presence  of  phenol- 
phi  lil'  "i    adding  a  little  zinc  oxide  to  give  a  sharper  end 
0.     The  requisite  correction  was  made  for  moisture 
in  the  hide  powder,  and  a  blank  sample  run  to  determine 
id   in  the  latter. 
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'I'tir  results  obtained  were  nol  concordant,  and  in  even 

him  h  lower  than  with  any  other  method.     This 

«ii>  dm  not  only  t"  the  Fai  i  that  hide  powder  very  readily 

absorbs  acids,   but   that   due  oxide  combines  with   moat 

at  Ids  i"  form  neut ral  salts 

A  few  corrected  results  arc  compared  with  tin-  lime  watei 
method  below,  tin'  results  of  the  latter  hairing  been 
calculated  into  c.c.  .V   in  alkali. 


• 

c  D 
Hi-l 

,        |        . 

l\t\ 
BnO+Hlde           in  Q 
Powder 

\.\U\f    VV.lfiT                 1&-4 

t  c 

18-6 
18-8 

8'8         98  \ 
12-4          104 

For  some  years  |iast  the  American  Leather  Chemists 
Association  has  been  particularly  persevering  in  ils 
endeavours  to  find  an  accurate  and  concordant  method 
for  the  estimation  of  acidity  of  tan  liquors.  The  charcoal 
method  of  Simand  was  first  of  all  adopted  as  official. 
This  method  consists  in  detannizing  a  measured  volume 
of  the  liipior  by  animal  charcoal,  and  estimating  (lie  a<  idity 
of  the  remaining  solution  by  titration. 

Although  the  animal  charcoal  used  was  labelled  C.P., 
we  found  it  an  altogether  unsatisfactory  agent  for  the 
removal  of  taunin  and  colouring  matters  in  the  presence  of 
acid.  Very  varying  results  wen-  obtained  and  a  number 
»f  blank  experiments  showed  that  the  errors  wire  due  to 
the  unequal  amounts  of  acid  absorbed  l>y  the  animal 
rhar.  oal  together  with  the  tannin  ;  varying  in  si\  blank 
experiments  from  four  to  fourteen  per  lent,  of  the  total 
acid.  This  serious  defect  has  also  come  under  the  notice 
of  the  American  chemists,  who  universally  condemn  the 
method. 

In  1906,  A.  \V.  Hoppenstedt  tried  to  solve  the  problem 
by  removing  the  tannin  by  means  of  an  alcoholic  solution 
of  quinine,  and  then  titrating  the  filtrate  consisting  of 
the  quinine  salts  of  the  acids  with  caustic  alkali  in  the 
presence  of  phenolphthalein.  (J.A.L.C.A.  for  September, 
1907.)  In  experiments  carried  out  in  this  way  the  pro  i 
pitation  of  quinine  and  tannin  filtered  well,  hut  on  titration 
ih.  dense  precipitation  of  the  liberated  base  considerably 
masked  the  end  reaction.  This  could,  however,  la- 
remedied  by  a  number  of  titrations.  Instead  of  titrating 
(DO  c.c.  of  t'h,'  tilt  rate  it  was  found  more  convenient  to  work 
with  smaller  volumes,  and  more  concordant  results  were 
nhtained  by  titrating  20  C.c.  of  the  filtrate  at  a  tine 
The  following  figures  show  the  concordance  of  the 
method  : — 


e.c. 

C.C. 

e.e. 

c.c. 

C.C. 

Mm 

31-8 

:ll-2 

31-2 

n-i 

11-28   \  rlOKOB 

B... 

2S-4 

28-2 

28-25 

28- 1  per  20  cc. 

('.  .  . 

24-9 

24-8 

24-7 

24-8 

24-75  liquor. 

D... 

10-7 

1  10-5 

10-35 

10-55 

10-2 

Although  tin'  method  involves  detannizat  ion  and  .on 
siderahle  dilution  of  the  liquor,  both  of  which  tend  to  lower 
tin-  results,  it  gives  higher  results  than  most  other  methods  ; 
although  quinine  co-precipitates  quite  an  appro  Lable  per- 
asntage  of  a,  id.  This  [act  i-  probably  due  to  the  prodw  'ion 
of  weak  acids  by  oxidation,  and  the  use  ol  phenolphthalein, 
which  estimates  main  bodies  ot  verj  feebly  acid  properties. 

t  omparison  was  made  between  tins  method  and  a  din 
titration    with    .V    1(1    alkali    and    phenolphthalein    paper. 
■forking  in  an  atmosphere  of  coal   .  id  oxidation 

tif  the  liquor  : — 


Liquor 

Detanuiied 
I'ndetannized 


The  method  has  to  be  worked  quickly  and  the  nitration 
must  be  vcrv  rapid  to  prevent  oxidation  and  darkening 
of  the  filtrate.  This  renders  the  method  awkward  to 
manipulate,  and  an  undesirable  and  laborious  condition. 
in  which  a  considerable  error  is  possibly  introduced,  is  the 


1 

2 

3 

4 

31-2 

31-75 

- 
28-5 

25-1 

2T-7 
27-9 

nocoasitj  oi  making  yard  liquoi    up  to  thi    lami  strength 

n     thai    ii  led   in  tannin  anal 

Phclan  and  I  i  kc  have  suggested  a  m    (J   \  I. I    V. 

1908,  p|'  99))  whi  i'  bj  the  mi  thod  ordinarily  employed  to 
determine  CO    in  caruonat  dined  as  to  be  avail 

able  for  determining  thi  at  iditj  of  tan  Liquors      A  definiti 

volume  ol  liquor  is  mixed  with  'allium  carl ate,  the 

carbon  dioxide  driven  off,  dried,  and  collected  in  D  tul 
containing  soda  lime.  The  increase  in  weight  of  il" 
tubes  is  taken  as  proportional  to  the  amount  "t  acid  >n 
the  original  liquor.  In  thi  i  ■  i  onlj  the  at  ids  whit  h, 
at  boiling  temperature,  will  liberate  carbon  dioxidi  from 
il  nun   tail at--   an    estimated.    The    method    is    in 

loUS,   but    requires  A  Somewhat   <  lahorale  apparatus  and 

i    quite  as  laborious  as  the  Kohnstein-enmano,  neither  the 

additional     lahour     nor    the     additional     apparatus     being 

justified  by  act  uracy  or  <  onoordance  of  results,  it  should 
Ik-  stated  that  a  similar  apparatus  »«•  given  an  extended 
trial  at   Leeds  some  years  prior  to  the  above  publication 

and    did    not    prove    BUI  '  •  ssful. 

In  the  .1  \  I. .(  \.  t"i  Mart  h.  1908,  p  B5,  Reed  da*  ribea 
two  new  methods  foi  the  estimation  of  it  ids  in  tan  liquon 
based  on  the  precipitation  "f  tannin  by  an  alcoholi 
solution  of  gi  latine,  and  subsequent  titration  of  the  filtrate 
from  the  tanno  L'elatni'  precipitation  with  standard 
alkali,  using  aii  alcoholic  solution  of  bacmatein  u  indi  atoi 
in  tin-  second  method  he  merelj  modifies  the  hrst  by  sub- 
Btitnting  a  hasie  dye  for  tin-  alcohoBc  gelatine  solution, 
and  titrating  the  solution  as  Is-fon-  in  the  presence  of  tb 
same  Indicator. 

Itoth  these  modifications  were  thoroughly  investigated, 
and  tin-  lirst  as  a  practical  works  control  method  is 
certainly  good  j  the  second  method  is  in  no  waj  promising. 
As  Indicator  a  pure  sam|ile  ,.f  haematein  was  obtained 
from  tin-  University  Tinctorial  Chemistry  Department,  "f 
which  a  fresh  solution  had  to  In  prepared  each  day,  as 
.tein  in  solution  rapidly  undergoes  'liaii.". 

In  his  original  )>aper.  among  other  observations,  the 
author  makes  tin-  following:  "  Ii  is  not  necessarj  that 
the  supernatant  solution  from  the  tanno-gelatine  preoipi 
tatioh  should  Ik-  clear,  nor  is  it  imperative  that  there 
should  be  an  entire  absence  "f  tannin  in  the  solution,  as 
matein  is  practically  neutral  to  tannin."  Heed  also 
states  that  "  when-  a  water  solution  -it  gelatine  "i  salted 
solution  "f  gelatine  was  used,  a  much  bulkier  precipitation 
was  obtained  ami  an  appreciable  loss  ,,f  acid  resulted. 
When  alcohol  is  used  there  is  perhaps  a  trifling  loss  "f  acid. 
It  was  observed  that  the  alcoholii   gelatine  solutions  - 

better   precipitation  on   Btanding  than   when   fr. 

made."       He    also    admits    that    a    COITeCf    end. (mint    del 

ruination    with    haematein   requires   much    practice,  and 

trusts  "that  the  method  will  not  Is-  <  oiidemned  it  thi 
analyst  fails  immediately  to  make  successful  deter- 
minations." It  is  also  noted  that  "  haematein  is  a  fie.  ted 
to  a  mm  h  1>  --  degrei  by  Baits  of  gaUii  at  id  in  the  presets  e 
of  alkalies  than  i-  phenolphthalein.  In  tie-  titration  "f 
do,  lactic,  ami  gaUii    acids  and  their  mixtures,  it  will 

with  standard  alkali  practical])  ')'■■  same  calou] 
1  as  will  phenolphthalein.  perhaps  a  shade  less  a-  il  is 

o    eptible  to  alkalies.''     These  Btati  mi  nts  m 
firmed  and  tin   method  was  found  convenient  to  »..rk 
and  gave  faith  '  "in  i. n la nt  results,  combined  with  rapidity 
locution,  but   the  end   punt    with  haematein  is  never 
to  determine.     The  best  results  obtained  were: — 


1 

2 

3 

4 

10-7 

15-2 

15-S 

20-9 

17-55 

21-4 

UMS 

15-5 
MM 

17-4" 

10-S 

15-45 

- 
17-;ii 
1 

10-5 

15-25 

15-45 

20-8 

17-411 

.     _ 

Results  are  given  in  c.i    A    I"  KOH  required  for  26  cc 

I  nor. 
Liquors   A.   B,   t '.   1>.  and   K.  represent  the  best  results 
ind  K  on.  of  the  worst,  and  the  method  is  open  to  one  or 
two    objei  ti.'ii-      Detanmsation    with    alcohohc    gelatino 
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solution  is  littlr,  if  any,  more  advantageous  than  that  with 
aqueous  gelatine,  in  bo  far  as  the  extent  oi  the  co-precipi- 
tation of  acid  is  concerned,  but  filtration  is  much  easier 
since  the  precipitate  is  lees  bulky  Mini  more  compact, 
probably  because  e>f  tin-  dehydrating  power  of  the  alcohol. 
A  second  difficulty  is  the  character  of  the  indicator  used. 
While  other  indicators  change  colour  mure  or  less  sharply 
ai  a  definite  hydrion  concentration,  haematein  is  practically 
Always  changing  colour  from  a  hydrion  concentration  of 
twice  normal  I  6-034  .V  llh'lj  to  10~15  normal 
..s  .v  IKOHl  but  the  authors  estimate  that  the 
particular  colour  change  taken  as  end-point  by  them  took 
place  at  about  l'r  'normal  The  question  of  the  haematein 
indicator  is  gone  into  more  Fully  later,  but  the  following  is 
a  comparison  of  two  observers  using  the  gelatine  haematein 
method  on  five  liquors  : — 


Liquor     

1 

10-65 

10-8 

2 

3 

' 

5 

Observer  l 

2 . . . 

15-2 
15-6 

15-6 
15-95 

20-9 
21-2 

17-1.'. 
17-7 

The  basic  dyes  recommended  in  Meed's  second  method 
are  Union  yellow  "  (I  "  (sold  by  the  Berlin  Aniline  Works). 
thiotlavine  F,  methyl  violet,  and  aurarnine.  Only  the 
latter  pair  were  tried  by  the  present  authors,  but  the 
precipitation  of  tannin  seemed  very  imperfect.  Clear 
liquids  were  never  obtained  by  a  single  filtration  and  were 
always  highly  coloured,  which  absolutely  precluded  the 
use  of  haematein  as  an  internal  indicator. 

In  the  J.  A.L.C.A.  for  June.  1910.  Yoeum  and  others 
propose  a  modification  of  the  gelatine  haematein  method 
by  removing  gallic  acid  by  precipitation  with  gelatine 
in  the  presence  of  gum  arabic.  They  state  that  the  one 
serious  defect  of  the  original  method  is  that  it  includes 
the  non-plumping  acids  in  the  estimation,  and  where  a 
large  proportion  of  the  tanning  materials  used  are  of  the 
|i\  rogallol  variety,  the  amount  of  gallic  acid  thus  estimated 
i-  very  considerable. 

Experiments  show,  however,  that  the  reaction  is  by  no 
means  a  quantitative  one.  and  considerable  amounts  of 
gallic  acid  are  found  in  the  liquor  after  treatment  ;  while 
gum  arabic  itself  is  usually  quite  acid  in  solution.  A  much 
more  convenient  and  scientific  method  is  to  select  an 
indicator  such  as  eongo-red  paper,  which  is  not  sensitive 
to  hydrogen-ion  concentrations  too  weak  to  plump. 

Baematein  is  scarcely  affected  by  tannins,  and  if  the 
1  it  rat  ion  is  eondueted  under  petroleum  ether  as  described 
in  a  subsequent  part  of  this  paper,  and  the  liquid  spotted 
on  haematein  pajH-r  freshly  blued  by  very  dilute  ammonite 
well  washed,  and  used  on  a  tile  in  a  moist  condition,  very 
good  results  are  obtained,  though  it  is  still  not  easy  to  fix  on 
a  definite  end-point. 

An  incomplete  and  unpublished  method  by  Procter  and 
Law  consisted  in  the  direct  titration  of  the  unfiltered  and 
nndetaanized  liquor  with  -V  10  NaOH,  using  haematein 
]W|kt  as  an  external  indicator. 

Probably  the  Inst  method  for  detannisation  which  was 
examined,  was  that  of  Stiasny,  which  involves  the  precipi- 
tation c>f  the-  tannin  by  formaldehyde  in  the-  presence  of 
hydrochloric  acid,  but  is  unfortunately  restricted  to  the 
catechol  tans,  which  alone  are  completely  precipitated! 
The  details  of  the  estimation  were  as  follows: — 

Twenty-five  C.C  of  the  tan  liquor  were  pipetted  into  a 
flask,  20  c.c  of  .Y/2  11(1  and  then  10  c.c.  of  carefully 
neutralized  formaldehyde  wen-  added,  and  the  whole 
boiled  with  a  reflux  condenser  for  ten  minutes.  The 
whole-  of  the  tanning  and  colouring  matters  wire  pree  ipi- 
tated,  leaving  the  2«  c.c.  .V  2  IK  1  and  the  unknown 
quantity  of  ai  id  in  a  brilliantly  clear  solution.  The  flask 
was  rapidly  cooled  under  the  tap.  the  solution  filtered, 
and  the  prei  ipitate  well  washed.  The  filtrate-  and  washings 
then  titrated  with  .V  2  Koll  and  phenolphthalein. 
when  any  c.c.  of  .V  2  Koll  above  the  20  c.c.  required  to 
neutralize  the  IK  I  added,  represented  the  acid  previously 
present  in  the  liquor. 

This  method  was  thoroughly  tested  on  quebracho, 
mimosa  and  gambier  liquors.  It  was  shown  that  in  this 
case,  owing  possibly  to  the  unusual  character  of  the  tannin 


precipitation,  very  little  co-precipitation  took  place-. 
The  results  were  somewhat  high,  as  the  indicator  used 
was  phenolphthalein.  It  was  found  convenient  instead 
of  performing  the  whole  titration  with  .V  2  KOII.  io  add 
20  c.c.  of  the-  latter  to  neutralise  the-  20  e.c.  of  X  2  KOH. 
and  then  titrate  with  .V  10  KOH.  Unfortunately  the 
reaction  with  pyrogallol  tans  is  neither  complete  nor 
quantitative. 

A  method  which  was  formerly  in  use  at  the  Vienna 
research  station,  though  not  tested  in  the  present  work, 
is  interesting  in  that  while-  theoretically  wrong,  it  gave  in 
many  cases  fair  practical  results.  The-  principle  of  the 
method  was  tee  run  into  the  acid  liquor  excess  of  standard 
caustic  soda,  and  then  utilize-  the-  exe-css  of  soda  to  liberate 
ammonia  from  ammonium  sulphate,  the  gas  being  collected 
in  standard  acid  in  the  usual  way.  This  of  course  would 
enable  the  operator  to  calculate  the-  concentration  of  acid 
in  the  original  liquor. 

We  have  not  had  time  to  examine  the  complicated 
method  and  apparatus  of  Georg  Grasser  (Collegium. 
October,  1910,  p.  406),  but  many  difficulties  and  at  least 
theoretical  objections  present  themselves  to  anyone 
familiar  with  the  problem,  and  iti  the  final  estimation  of 
non-volatile  acids  it  relies  on  the  method  of  Koch,  which 
we  have  already  criticised.  With  regard  to  volatile  acids. 
we  need  only  point  out  as  a  well-known  fact,  that  in  steam 
distillation  considerable  quantities  of  lactic  acid  arc 
invariably  carried  over  with  the  acetic. 

This  completes  the  list  of  published  methods.  It  will  be 
seen  that  the  great  difficulty  lies  in  the  fact  that  a  tan- 
liquor  may  contain  any  acid  from  strong  acids  like-  formic 
to  phenolic-  bodies  with  feebly  acid  functions,  and  that  if 
we  estimate  the  acidity  by  titration  with  an  alkali  wc 
always  have  to  make  an  arbitrary  choice-  of  the  end  point 
by  specifying  a  certain  indicator.  Thus  no  one  method 
can  give  the  tanner  all  the  information  he  requires.  If  he 
wants  to  know  the  lime  dissolving  power  of  his  liquors, 
probably  nothing  can  give  it  better  or  more  directly  than 
the  lime  water  method.  If  he  requires  the  actual  present 
acidity  of  his  liquor  it  can  only  be  given  in  the  form  of 
the  hydrion  concentration,  but  this  point  will  be  discussed 
later.  If  he  requires  the  total  acid,  he  must,  by  choice 
of  a  suitable  indicator,  decide  at  what  point  he  will  diaw 
the  line  between  acid  and  non-acid  bodies.  Phenolphtha- 
lein, for  instance,  will  include  not  only  all  true  acids,  but 
some  substances  which  are  really  not  acids  at  all.  though 
they  have  a  feeble  power  of  combining  with  bases  ;  while 
methyl  orange  or  Congo  reel  exclude  many  of  the  weaker 
true  acids.  It  must  also  be-  remembered  that  in  presence 
of  the  excess  of  alkali,  which  is  required  tee  influence  such 
indicators  as  phenolphthalein.  many  really  neutral  beeelie-s 
are  hydrolysed  to  bodies  of  a  more  acid  character,  as  for 
instance  tannin  to  gallic  acid  ;  and  in  the  presence  of 
oxygen  still  more  profound  changes  take  place,  mostly 
in  the  direction  of  increased  acidity. 

Several  of  the  methods  which  have  been  described 
involve  the  previous  detannisation  of  the  liquor,  and  it 
has  been  pointed  out  that  this  in  almost  all  cases  is 
accompanied  by  marked  co-precipitation  of  acid.  A 
rather  considerable  series  of  experiments  was  therefore 
made  to  test  the  effect  of  different  methods  of  detannisa- 
tion, using  throughout  each  series  the  same  indicator. 
In  each  ease  25  e.c.  of  the  liquor  was  titrated  under 
petroleum  ether  to  avoid  oxidation,  and  the-  figures  given 
en-  the  number  of  c.c.  of  2V/10KOH  required  for  neutralisa- 
tion. To  prevent  or  lessen  oxidation,  petroleum  ether 
was  used  as  described  in  a  later  part  of  the  paper. 

Series  I. 


Indicator. 
Liquor 


M  1st  haematein  paper. 


Strength  (irrs.tan.) 
Gelatine,  aque  us 

ale-ti  .lie- 

Zllll  and  HP 

.\'i  l-'tauiiisatioii 


•711 
1(5-4 
16-2 
14-:( 
16-7 


B. 


c. 


1-5 
15-5 
16-7 

14-1 
16-05 


10-9 
10-8 

s-2 
11-1 


E. 


2-8 

3-04 

18-7 

19-4 

19-06 

19-6 

15-6 

16-55 

19-2 

19-85 

Vol.    \  \l\        V 


PROCTER*   SKYMorR-.inNr*      S.C1VB  IN    I'AN    LIQUORS 


i  I  i« 


Sbribs  ii. 
Detannisation  with  gelatine  sail  solution  as  used  in  the 
boewenthal  method.     Indicator  moial  haematein  papct 


Liquor. 

tlt'tllllh 

.ll'tillll 

14-46 
18-08 

6-7 
10.  : 
1 1 1  -  ■  - . . 

11-8 

l«-5 

B 

»     1 

Ml  1 

1  II'.. 

SlBOS    III 

Comparison  of  the  Stiasny  formaldehyde  method  ol 
detannisation  of  eateehol  tanning  liquors  with  tin-  Simand 
animal  charcoal  method: — 

Indicator-phenolphthalein  papt 1 


Liiiuor. 

Btiasnj 

Simand 

No  detannisation 

O.C. 

IU-7H 
7-4.'. 

14-1 
9-0 

10-95 

C.C 

111-40 

-•:«> 
[8-76 
»-70 

111-7 

C.C. 

in  86  -, 

7-4.'. 
HO 
in. ii 
111-95 

Gambler   

-       H/10 

Kllll 

Ii  will  U-  men  from  these  result*  thai  in  everj  cast 
except  Btiasny's  method,  detannisation  lowers  acidity, 
though  mostly  not  to  a  serious  extent  fur  works  control 
The  tannins  themselves  are  either  non-acid,  or  of  such 
feeble  acidity  that  fur  practical  purposes  ii  may  Ih-  die 
regarded,  ami  if  is  not  difficult  to  choose  indicators  mi 
which  they  have  no  observable  effect,  so  thai  probably 
the  most  accurate  results  an-  obtained  by  direct  titration 
without  detannisation,  but  with  a  suitable  indicator.  We 
have  therefore  made  a  somewhat  detailed  study  "f  the 
possible  mi  I  n  ators.  not  merely  as  regards  tin-  possibility 
of  a  rapid  and  accurate  estimation  of  the  total  arid,  but 
with  a  view  uf  determining  the  proportion  of  aoids  ■■! 
different  "  strengths  "  ;  and  while  mir  efforts  tu  find  idi 
indicators  have  not  been  wholly  successful,  details  ol  oui 
results  an-  given,  in  the  hope  that  they  may  at  least  sum 
others  from  useless  investigation. 

Since  rapidity  and  ease  oi  execution  is  often  of  equal 
importance  to  extreme  accuracy  in  technical  work,  it  is 
clear  that  a  liquid  internal  indicator  would  present  con- 
siderable advantages,  but  in  most  cases  this  i-  precluded 
from  the  dark  colour  of  the  undetannised  liquor,  and 
resort  must  Ih-  had  to  the  less  satisfactory  spotting  on 
l>a|>er.  which,  however,  often  obviates  the  necessity  ol 
a  somewhat  tedious  filtration.  On  the  whole  the  gn 
difficulties  arise  from  the  -low  colour-change  of  mosl 
indicators  which  renders  it  difficult  to  fix  a  precise  end- 
point  recognisable  by  all  operators. 

It  is  well  known  that  gallotannic  acid  and  all  othei 
pyrogallol  tannins  hydrolyse  or  oxidise  rapidly  in  alkaline 
solution  in  contact  with  air  or  oxygen  to  form  increased 
quantities  of  acid.  Consequently  when  an  arid  pyrogallol 
tannin  solution  is  slowly  titrated  without  anj  pro  autione 
to  exclude  oxidation,  the  value  obtained  is  much  higher 
than  with  a  rapid  titration:  ami  in  tint,  within  limit-. 
the  slower  the  titration  the  greater  the  amount  ol 
estimated.  The  precautions  taken  to  prevent  this  havi 
been  mentioned,  hut  it  may  l«-  of  interest  to  give  i 
■  I-  count  of  the  work  earried  oui  to  obviate  this  diffii  ulty. 

In  a  g I  many  preliminary  experiments  we  attempted 

to  obtain  a  neutral  atmosphere  inside  the  titration  Bask 
by  bubbling  coal  gas  through  the  liquor.  This  had  tin 
advantage  that  the  reducing  action  of  the  coal  gas  Ii 
some  extent  counteracted  the  oxidising  action  "t  the 
alkali,  and  gave  quite  satisfactory  results,  bul  th<  u 
•  oal  gas  is  objectionable  owing  to  its  explosive  properties 
when  mixed  with  air.  Petrol  ether,  boiling  below  i 
which  is  a  neut  ral  liquid  with  a  heavy  vapour  and  sufficient  ly 


Hi  t..  i Iini  a  neutral  atmosphere  on  agitation   a 

iried  wit  h  ""I  a  furthi  i   i lift  ation  was 

i, i, .  ,i  bj  iln   ii  •   "'  ■  funnel      Into 

this  was  inn  iln    hquor  lo  1»    titrated  (usuallj   20  e.i   ). 

,,i  ii„   petrol  '  'Ii'  i  were  added,  forming  s  layer  over 

the    oxidisablc    liquid,    and    bj    jud is    agitation    the 

vapour  could  In-  made  i"  rarely   the  an  In  'In-  funnel  to 

,  considerable  extent       Tin-  'an  liquor  was  now  titrated 

i.\    dropping   ile    standard  alkali   through  On-  layer  ol 

,  ii„  i.  and  v  Igorouslj  shakinf  thorough 

mixing  ami   iln    maintenai I   a    neutral   atmosphere 

lh,   tube  ni  iln   separating  funnel  was  cut  "if  jusri  below 

the  tap,  so  that  after  each  addit i   alkali  om  drop  of 

ih,   liquoi  Id  be  withdrawn  and  spotted  on  the  pa|-r 

ii...      This  method  «-i-  wrj  effective  in  prevenrinn 

.in    rapid  "Milut \\  In  ii  the  titration   was  finished 

and  the  reading  had  been  taken,  the  tan  liquoi  was  run 
oui  from  the  bottom  "f  the  funnel,  and  the  petrol  ethei 
l,ii.  where,  it  required  il  could  be  thoroughly  washed  in 
iln    funnel  with  water,  ami  used  again. 

This  method  was  used  mi  all  tin-  following  indicator 
tests  : 

i/ui/r,  iii  was  t ill  i"  i»'  onlj  sensitive  i"  acids  abort 

.leeinorinal  m  strength,  ami  was  consequently  useless  for 
tin-  purpose  in  view. 

Methyl  violet  did  nol  prove  at  all  useful  as  the  colour- 
change   was   verj    gradual,  ami  tin-  onlj   distinct   changi 

'i,,i,,  i, 1 1 n -  lo  i  ioict  took  |,lin  i   ni  a  hydrioi icentratlon 

ol   10  '  normal, 

It,  ,<  li    gradual  a  colour-change,  allowing 

ni  differences  up  to  .">  per  cent. 

Congo  Bed  chan  -     colour  from  violet  to  scarlet  at   Mi"* 
normal,  and  as  paper  is  quite  the  best  indicator  for  this 
a.  id  concentration.     The  |ui|M-r  is  kept  in  the  red  [alkaline) 
i;,i,..  .,-  this  i    thi    mosl    table.     This  indi  i  irell 

U-  used  by  the  separating  funnel  method  to  estimate 
the  plumping  acids  of  any  liquor.     Readings  can  usually 

be  obtained  to  0-1  c.e. ;  it  'an  veniently  be  used  in 

conjunction  with  some  indicator  of  a  later  colour  chai 
I,,  estimate  both  strong  ami  weaker  aoids.  Sdrensea  has 
i, ,iim I  that  congo  ted.  being  a  colloidal  indicator  will  not 
estimate  acids  in  tin-  presence  of  proteid  matter.  As  we 
propose  to  ,i-,  the  indicator  in  the  form  of  test  |uiper.  by 
which   iln    congo   ml   is  already  Btrongli    adsorbed,   «• 

lielievo   thai    tills  dltll,  11  It  \    will    lie  oh\  luted. 

Mtthyl  Oranqt  changes  colour  at  a  bydrion  concentration 

.it    Hi  *   normal,  and    IS    quite   serviceable   in   the   form   of 

|w]H-r.     It    gives  approximate!}    the   same   end  point    a« 

o  led.  but   the  colour-change  is  nol  -"  pronoun".!. 

though  the  results  obtained  showed  excellent  concordance, 

'„///,  ,1,  i-  useless  -i-  an  internal  indicator  for  liquors, 
and  in  papei  tin-  colour-change  i-  nol  sufficiently  definiti 

Sodium  Alizarin  mononUpklmatt  baas  rapid i  olour-change 
it  in  ■'•  normal  bydrion  concentration,  and  proved  fairly 
useful  a-  paper.  11  was  not  so  ",,,,,1  h-  ,  ongo  ml  or  methyl 
•range  f,,r  ordinary  work  hut  prov.-d  very  serviceable 
in    the    approximate    estimation   of    the  actual    bydrion 

oil,  .nl  ration. 
Oarminic  and   Rosolit  add*  in  pur.    acid   ami  alkalirs 

solutions  have  sharp  bul  delkal tour  changes  at  lo  • 

l  respectively .     The  deli  ti  \  ••!  the  ."lour 
hangee    was    inch   a-  '"  render  it  nnpoesihli   to  use  the 
indicators  either  internally  or  as  paper. 

I. mi,  water.  The  advantages  and  disadvantages  ol  using 
tin-  action  ol  lime  water  on  tannin  a-  an  indicator  have 
been  discus 

.,<! ,  hanges  i  •  -lour  at  a  bydrion  concentration  of  l11  • 
10   "  normal,   and    in   the   form   of    |>aper   is    moderate!) 
serviceable,    bul    generally    inferior    t"    aso-litmin.     The 
colour  '  hange  i-  neither  very  distinct  nor  sharp. 

Haematein.  Tosl  paper  was  mad.  bj  Baturatins  Btrips 
of  go,Kl  quality  filter  paper  in  a  freshly-prepared  01  per 
,  nt.  al,  onolk  solution  <>f  the  purest  obtainable  haematem, 
and  allowing  '••  dry  without  heat.  The  paper  had  to  1- 
kept  in  the  yellow  (ai  id'  i  onditkm,  as  in  the  blush  purpk 
ilkaline,  stati  the  ...Imir  faded  rapidly.  The  i»i»t  was 
rendered  blue  immediately  l-f.-r.-  use  by  immersion  in  a 
very  dilute  aqueous  amm. 'tiia  solution,  washing,  ami 
removing  superfluous  moisture  bj   i  -:  ween  filter 

papers,  and  then  used  in  the  moist  (ondition.     The  end 

c 
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point  of  thi-  titration  is  seen  much  more  accurately  if  the 
paper  is  moist,  as  the  mm-  moistening  "i  baematein  paper 
produces  a  slight  change  of  colour.     It  was  also  found  that 

haematein  papt'r,  oven  in  tin-  .i-  id  condition,  did  not 
keep  satisfactorily  for  more  than  one  week.  .The  end 
point  of  the  titration  was  supposed  to  '«  reached  when 
no  yellow  colour  was  produced  m  the  indicator  paper  imme- 
diately on  spotting  with  thr  liquid  under  titration,  since 
further  colour-changes  almost  immediately  take  place. 
The  greatest  difficulty  is  the  extremely  gradual  nature  oi 
the  colour-change,  the  yellow  colour  almost  imperceptibly 
zives  plan-  to  a  yellowish  pink  very  diffii  all  to  distinguish 
from  it.  The  following  particulars  arc  taken  from  a  paper 
by  Sulm.  " Studie  uber  [ndikatoren "  ,Zeit.  fur  Physik. 
dbemie,  Band  1.V11..  19  171)  to  which  we  are  in- 

debted  for  much  oi  our  information  on  this  subject,  and 
■it  the  colour-<  hauges  of  baematein  from  a  hydrion 
concentration  of  twice  normal  to  one  of    lo  ls  normal 
hydrion  concentration. 


Hydrion 
concentration. 

2    normal    . 

1 
10- 1  „ 
10-»  „ 
10->  „ 
10-*  „ 
10-'  „ 
10-*      „ 

10-»  „ 

10-»  „ 

m-"  .. 

10-  >'  .. 

10-M  .. 

to-"  „ 

10- "    „ 

10-"    .. 


Colour, 
raspberry  red 
pink. 

green  grey, 
greenish  yellow  slowly  going  grey. 

green  yellow. 

brown  with  a  trace  of  red. 

bright  lilac. 

violet. 

red  violet. 

red  violet  turning  brown. 

dark  red  violet. 

d..rk  red,  later  slowly  brown. 

dark  red,  later  brown,  then  yellowish  green. 

blue  violet. 


6alm  remarks  that  most  of  the  colours  are  not  permanent. 
The  present  authors  do  not  claim,  of  course,  that  all  these 
variations  in  colour  could  be  observed  without  the  use  of  a 
colorimeter,  but  they  are  sufficiently  obvious  in  the  normal 
course  of  experiments  to  explain  certain  peculiar  colour 
effects  and  to  render  haematein  a  very  difficult  indicator. 

A eeti .  lactic,  galhc  and  benzoic  acids  and  all  strong 
inorganic  acids  are  moderately  well  estimated  by  the  use 
of  haematein  paper,  while  boric  aeid  only  produces  a  slight 
reddening.  (  crtain  phenols  in  strong  solution  turn  hae- 
matein paper  reddish  brown,  but  the  colour  produced  by 
such  strengths  of  these  bodies  might  be  found  in  the 
liquors  is  very  slight,  and  is  readily  distinguishable  from 
the  yellow  colour  produced  by  bona-fide  acids.  The 
purest  gallotannic  acid  which  could  be  prepared  was 
distinctly  acid  to  haematein. 

Azo-lilmin  paper  was  purchased.  Changes  colour  at  a 
hydrion  concentration  of  10~8  normal.  The  colour  change- 
is  somewhat  slow,  and  there  are  four  distinct  shades  in  it, 
viz.  :  a  pink  violet,  violet,  bluish  violet  and  blue.  The 
indicator  did  not  prove  very  serviceable,  and  the  readings 
obtained  with  the  filtered  and  undetaimized  solutions 
were  not  very  concordant.  As  used  in  Koch's  method 
the  indicator  is  somewhat  unsatisfactory,  and  on  the 
whole  it  does  not  compare  very  favourably  with  some 
others. 

Phenol phthaUin  changes  colour  fairly  sharply  at  a 
hydrion  concentration  of  10-9  normal  and  seema  to  estimate 
a  few  bodies  not  included  in  the  haematein  value.  It 
was  not  very  serviceable  with  liquors  either  in  the  solution 
or  as  paper.  By  diluting  the  liquor  and  spotting  on  a 
tile  fairly  concordant  results  could  be  obtained.  Its 
most  prominent  defect  for  our  special  purpose  was  the  very 
decided  alkalinity  required  to  produce  the  ci 
which  led  to  hydrolysis  and  oxidation  of  the  tanning 
matters. 

Alizarin  only  changes  colour  when  thj  oncen- 

tration  is  below  10-11  normal,  i.e.,  in  decidedly  alkaline- 
solution,  and  consequently  is  unsuitable  for  tan  liquors 
for  the  same  reason  as  phenolphthalein. 
-  Fluoretodn  is  an  indicator  which  does  not  depend  on 
an  ordinary  colour-change,  but  on  the  appearance  i 
fluorescence,  beginning  at  a  hydrion  concentration  of 
N  10-*  and  increasing  to  about  X.  10-7.  It  is  used  ae  an 
internal  indicator  in  the  solution,  and  is  applicable  even 


with  dark-coloured  liquids,  It  is  therefore  an  excellent 
indicator  for  estimating  the  total  acidity  of  a  tan  liquor,  and 
in  Collegium.  No.  419,  we  ventured  to  outline  a  method 
using  the  maximum  fluorescence  as  end  point.  For  m\ 
mouths,  working  with  one  sample  of  fluorescein,  we  ob- 
tained  excellent  results,  but  recently  we  have  found  that 
the  personal  equation  involved  by  this  method  is  much 
higher  than  we  had  previously  reason  to  suppose.  We 
have  found  that  the  standard  fluorescence  obtained  by 
adding  excess  of  alkali  to  1"  c.c.  of  tan  liquor  containing 
five  drops  of  _  per  cent,  alcoholic  fluorescein  solution  was 
not  always  definite.  We  tried  to  overcome  this  difficulty 
by  using  the  fluorescence  prodtn  ed  by  a  solution  of  definite 
hydrion  concentration,  viz.  :  Id-7,  as  standard,  and  hoped 
in  that  way  to  obtain  perfectly  definite  results,  but  ulti- 
mately found  that  different  samples  of  fluorescein  gave 
slightly  different  fluorescence,  and  the  amount  of  indicator 
solution  added  had  a  great  effect  on  the  result. 

It  has  been  found,  out  only  by-  ourselves,  but  by 
colleagues  in  other  parts  of  England,  that  the  fluorescein 
method  as  outlined  by  us  in  the  Collegium  is  capable  of 
giving  good  results  in  the  hands  of  one  observer,  but  as 
we  have  previously  stated,  this  is  common  to  many 
methods.  We  are  very  reluctant  to  abandon  fluorescein, 
as  with  its  use  a  direct  titration  of  the  unaltered  liquor 
may  be  made  with  great  accuracy,  the  real  difficulty  being 
to  obtain  a  definite  standard  of  colour  capable  of  being 
reproduced  by  different  observers  ;  and  we  shall  be  glad 
if  leather  chemists  will  assist  us  in  making  experiments 
in  this  direction  as  it  is  quite  evident  that  this  indicator 
is  well  worthy  of  our  attention.  We  now  propose  to  ex- 
periment with  the  following  indicators  kindly  provided 
by  the  University  Tinctorial  Chemistry  Department  : — 
aeseulin.  methyl  red.  1  :4  amido  naphthol  benzaldehydi 
o-sulphonic  acid,  and  an  unknown  fluorescing  substance. 

A  considerable  series  of  experiments  was  carried  out  to 
test  the  fluorescein  method,  and  in  most  cases  the  concord- 
ance was  very  similar  to  that  with  haematein  ;  close  for 
any  single  practised  observer:  less  good  for  a  variety  of 
observers  fixim.'  their  own  standards,  but  a  few  observere 
seemed  regularly  to  obtain  results  constant  in  themselves 
but  differing  from  the  majority.  Congo  red.  met  hyl  orange 
and  haematein  papers  were  also  carefully  tested  by 
titration  under  petrol  ether  with  different  liquors  and  each 
gave  results  not  differing  among  themselves  at  the  most 
by  more  than  about  0-2  c.c.  and  usually  much  closer. 

The  following  table  shows  the  results  obtained  on  a 
series  of  liquors  containing  the  material  of  an  ordinary 
mixed  tannage  taking  that  found  by  haematein  which 
closely  indicates  the  true  point  of  neutrality  as  100.  Of 
course  the  actual  relation  only  holds  good  for  the  individual 
liquors  as  it  is  dependent  on  the  proportion  of  different 
acids  present. 


Indicator. 

Approx.  Hion 

1 

2 

3 

4 

5 

6 

7 

8 

concentration. 

Azolitmin    .... 

.oa 

100 

1"! 

1114 

109 

Haematein. .  . . 

100 

111(1 

100 

111(1 

100 

100 

100 

100 

Fluorescein  . . . 

88 

89 

93 

87 

62 

— 

— 

— 

Rosolic  Aci.l 

88 

93 

93 

92 

66 

— 

— 

— 

Lime  Water  .  . 

82 

96 

93 

— 

69 

(9 

65 

63 

Congo  Red  . .  . 

82 

71 

74 

75 

44 

32 

33 

37 

The  last  three  liquors  contained  oakwood  extract  and 
oak  bark  only. 

The  figures  of  course  represent  the  percentages  of  the 
total  acid  of  the  acids  reaching  the  strengths  or  hydrion 
concentrations  assigned  to  the  various  indicators.  Acids 
which  an-  not  indicated  by  congo  red  have  little  or  no 
plumping  effect  though  they  will  still  dissolve  lime. 

Below  are  given  a  few  comparative  results  on  four  liquors 
from  a  light  leather  yard  which  were  tested  for  acidity 
by  the  lime  water,  haematein,  and  congo  red  methods. 
The  haematein  and  congo  red  were  used  as  outside  indi- 
cators with  the  separating  funnel  method  before  described. 
The  big  difference  between  the  two  latter  indicators  in 
all  the  readings  was  very  puzzling,  and  can  only  be  ac- 
counted for  by  the  assumption  that  the  liquors  contained 
very  few  of  the  stronger  acids. 
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liquor  No    I      Oak*  ul, 

water   i25c.r.  otllquor  require  8-0  c.c   S'/lOalk 
Haemateln  .       „  „  ,.  io-o  in  alk 

■  Hed  ■       ..  „    6-n 

Liquor   N .  •    )  I      S  a  posit  ion. 

bj 

Lime  water     2! I  II  iuoi   n  9  -         S 

II..  in.it.  in  -      „  ..  !  .     .  i  ,N/10alk 

-'■'  |!u>i  ...  ..    ,. 

Liqnor  No.   III.     Same  . oroposition. 

toMIt]    b) 

l.ini.-  w.ii'  r      28  ex  ol  Uquorrequlre  10*4  c.o,  N/10  .ilk. 
Baemateln  =>    „             „         ..    16-6, 18-4,  16-5  o.o.  H/10  alk. 
Congo  red  ..  ,.  ..      8-0,    8-1,    8-0 

Liquor  N'.>.   [V.     Same  composition. 

lotdrts  bj 

lame  water  —25  cm  of  Uquoi  require  10-2  o.c.  N  .  m  alk. 
Haemateln   =■     .,  .,  .,  16-4, 18-3, 18-28  c.o.  N/10  alk. 

Congo  li.-il  —     „  „  ..    .'.■  ■ 

Handler  liquor,  Valonia,  Slyrobs,  Oakbark,  and  i  hestnul 

■:■:    itkr. 

\ .-i.iit \   bj 
Lime  water      .:>  c.e.  of  Uqnor  require     B-2c.c   \    10 

Haemateln  =■    „  „         ..    u-t.  14-45,  i  <  .  o  ..ik. 

Congo  Bed  -      ..  ..  ..    I0-8,  10-7,  10-8,  IC-8     ,. 

The  above  figures,  which  appear  Bomi  what  inexplii  able, 
are  given  to  -how  that  the  use  oi  a  aumbei  oi  indii  ati 
the  titration  of  a  tan-liquor  acidity  Beems  to  thron  some 
light    on    its   acidic    composition   and   certain!]    convoys 
more  information  to  the  tanner,     hi  these  cases  th<    ! 
matein  result  might  Btand  for  the  total  a<  id  value,  that  oi  the 
oongo  red  for  the  total  plumping  value,  and  the  lim<   m 
in-  lime  dissolving  power. 

\   number  of  interesting  phenols  and  aromati 
which  it  they  do  not  occur  in  the  In jm >r.-~  a1   li 
the  basis  o!  many  tannins,  were  examined.     We  trusl  to 
publish  more  fully  on  this  point  at  a  later  date,  bul  it  i 
iw  Buffioienl  for  the  present  to  give  the  following  results. 
We  found  thai  uallic  acid  »n-  ionized  to  a  much  gri 
extent    than   protocatechnic  acid   in  equivalenl   solution, 
i.e.,  that  gallic  arid  is  the  "  strongei  "  a<  id  and  thei 
Ik-  little  doubt  that  it  possesses  a  slight  plumping  power. 
Both  ai  ids  turn  ■  ..>»;_-..  red  paper  bine. 

of  the  phenols  pyrogallol  and  resorcinol  an-  both  acid 
to  haematein,  the  former  considerably  and  the  latter 
■lightly  bo.  Neither  prodnced  an]  colour-change  in 
congo-red.  Phlorogncinol  did  not  affect  either  congo 
red   OT   haematein. 

It  may  be  added  that  all  these  tests  were  p. rmed  on 

the  purest  obtainable  products. 

DlSCI  SSIOS      i      l.i  i  ■ 

Mr.  K.  W.  Rjghabdsok  said  that  man]  "t  the 
tions  in  the  paper  might  Ik-  very  useful  in  general  laboratory 
work,  such  as  tin-  determination  of  organic  acids,  where 
the  question  of  dilution  and  the  reagents  used  were  verj 
important.     No  two  analysts,  for  instance,  nsc-d  phenol 
phthalein    in    the    same    way.    anil    where    vm 
results    wire    required    work    with   it    was    questionable. 
His  experience  with  dilution  methods  was  not   ver] 
tunate.     The  proposal  to  us.-  tin-  inversion  ol 
criterion,  reminded  him  that  curious  results  wen    some 
times  obtained  when  complex   organic   bodies 

present. 

.Mr.  A.  (i.  1'kkkin-  said  that  as  yet  there  was  no  - 
ot  the  presence  of  ai  at  l  oxyl  group  in  the  natural .  atechol- 
tannins.     It    was    (H.ssible    that    catechol-tannine    n 
exist  in  nature,  which  were  similar  to  the  artifii  ial  pi 

biff  obtained   by   the   condensation   of   two   molt 
of  protocatechuii    acid,  and   ii   so  would  be  expei  ti 

ii  a.  id  nature,      (lntheotherhand.lt    v 
likely  thai   such  a  compound  would  give  the  phi   bophane 

iction,   so  characteristic   of   the   well    known   - 
tannins.     In  his  opinion  this  property  was  not  net  ■  ssarilj 
due  to  the  presence  oi  a  catechol  nucleus,  bul  rs  h< 
from  the  peculiar  structure  of  the  compound   as   in  the 
.as,-  of  catechin  and  cyanomacjarin,  and    this 
dently  of  a  more  complex  nature  than  that  possessed  by 
eallotanniu.     According    to    numerous    workers    oafa 
is  the  parent  substance  of  eateehutannic  acid  and  can  be 


mpound, 
itti  h-.l  tannin      8m  '  .    it 

lay  to  u ii.  1.  rstand,  in  thi   light  -  •     - 

hill,  how  .  ate.  hm. mm.    a.  id  .  ould  I" 

I  ■'      I  ■     I  out. mi.. I  any 

■    the  possibilit]   ol  thi    produi  I 
■  lixl  ure  of  wool  and  f"i  mil  ■  >•  id 
at   a  temperature  ab  p  odui  c   nun'  ral 

lit    hydroly*     tannin      ro    ibl]    leather 
nular  action. 
I'r    III                ii  hat   i     alwa]     doubted  n 
obtained  on  titrating  tble 

linkages  with  all, ah  unless  the  at phen 

exelu.le.l.         I'hll-      ll      sa  | Hi.  at  ion      |  I 

.Ion.-  iii  open  air  then   was  a  ti  ndi  I   in  iiuv  i  m 

result,     Petroleum  -pun  did  no1  altogether  the 

difficult]  ol  the  presence  of  atmospheric  oxygen  sinci 

law  of  partial  &  little  oxygen  must  be  present. 

In  the  titration  ol  bighl]  liquids  h>-  bad  found 

in    -iilphonat.il    phen]  Irosa 
iisetui.     l-'luoi.  thi    i  oloui   imp 

hi  this  ease  depended  of  trunx- 

ed  light,  and  wa  more  or  l<  is  independent 

of  the  colour  of  the  solution 

Prof.   II     B    i'i  ",  1 1  i    said  thai   the  film  ol   i-  troll  um 

■    on  the  -in  ft t   i  In-  liquid  i  »  ludi  d  an   aim 

i  ompletel] .  and  tannin  rob  bsoi  benl 

of  oxygen  in  the  arid  condition.     Difficulties  in  the 

an  indicator  wi  re  in  obtaining  a  standard 
- . .inn   foi   *  ompai ison.     Hi    bel 

one  or  two  acid  salts,  bui  b  >  -  sodium  I  phosphate, 

along  with  Bismarcl  Brown  thi  ilour  with  fluorescein 
would  I  imitation  of  that  ol  the  tannin  liqv 

Me  suggested  the  use  of  Battened  capillary  tubes.     TI 

lirlj   wide  Burface.     One  of  the  tubes  should  be 
used  for  the  standard  liquid,  and  the  other  should  I 
pi|K-tt.   with  a  bulb  very  much  like  a  penfillei  winch  could 
Ik-  dipped  into  the  liquid.     The  .hop  removed  could  be 
returned  after  examination.     11-    pointed  out   the  differ- 

between  the  strength  of  an  acid,  i  ness,  and 

its  concentration.  Bdrenscn  had  recentrj  investigated 
this  with  regard  to  enzymes,  by  the  use  ol  indicators,  but 
checking  his  results  by  the  determination  ol  the  bydrion 

entration  eleotrolytically.     Although  he  had  reji 
this  method  in  practice  on  account  of  its  difficulties,  be 
intended  to  check  indicators  by  actual  electrical  measure- 
ments, win.  h  Her.-  no«  .  omparatively  easy  by  the  employ- 
ment of  Dr.  Sand's  apparatus  as  used  by  \\ land  Law. 

In.li  paper  often  gave  quite  a  different  effect  from 

that  in  solution.  Uu  the  papal  the]  were  probably  in 
colloidal  combination,  and  therefore  less  likely  to  be 
affected  by  colloidal  proteid. 

Mr.  A.  Si  i  d  that  whereas  the  lime  wati  r 

method  only  estimated  those  a.  id-  which  had  soluble 
■  allium  salts,  the  fluorescein  method  estimated  the  poten- 
tial and  actual  hydrogen  ions.     Fluorescein  gavi    i ... 

ilts  than  lime  iii  the  proportion  of  about   11  to  L-0. 
Petroleum   spun    was   Bumcien  tical    purpi 

nsen  had  found  that  Oongo  Red  was  colloidal  in 
character,  whilst  fluorescein  was  crystalloidaLasil  U-longed 
to  the  eosin  group. 

Discussi 

Mr.  D.  .1    I.im  Baid  thai  in  dealing  with  the  acidity  of 
tan  liquors  thej   wi  I  with  hydrogen  ion  con- 

.intuition.       I  '    the 

liquid  future  investigations  would   probably   .-how   to  be 

ii.  oth.-r  band,  there 
wa*  the  amount  of  alkali  which  had  to  Ik  added  until 
the  liquid  assumed  approximatel]  the  bydrion  concen- 
tration ot  pin,-  water.  This  would  I-  I  il  the 
-i.-ity  which  the  Liquoi  would  show  for  dissolving  lime, 
lb.-  t'a.i  that  methods  for  the  determinal  Irion 
concentrations,  involving  the  use  ..t  indicators,  would 
always  suffi  i  lity,  more 
.-|k-.  iall]  i  wi  re  to 
U-  investigated,  would  miliiat.  against  their  application 
when  «ne h  problems  rioi  inoentna- 
tn.n  to  plum;                                                  -Heated.     These 
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considerations  led  Mr.  .1.  T.  Wood  to  Buggost  to  l>r.  Sand 
ami  himself  that  the;  should  investigate  the  applicability 
of  the  electrometric  method  to  tin  examination  of  Ian 
liquors.  The  electrometric  method,  which  wae  based  on 
the  determination  •■(  the  difference  of  potential  between 
the  liquid  under  examination  ami  a  plate  of  platinised 
platinum  saturated  with  hydrogen,  was  formerly  more 
or  tees  impracticable  owing  to  complication  of  apparatus. 
Recently,  however,  the  apparatus  for  Bnch  purposes  had 
much  improved  by  Dr.  Sand  for  the  purpose  of  the 
electro- analytical  separation  of  metals  (Trans,  Faj  kdaj 
Soc..  1909,  5.  lo!>)  that  its  application  was  now  an  exceed- 
simple  matter.  The  results  obtained  so  far.  showed 
that  for  the  titration  of  acids,  such  as  acetic  and  Lactic 
acid,  added  to  given  quantities  of  tau  liquors,  the  electro- 
metric  method  was  easy  of  application  ami  gave  very 
satisfactory  results.  He  hoped  that  the  investigation 
referred  to'  would  shortly  lx-  completed  when  it  would  be 
laid  before  the  Society. 

Dr.  J.  GORDON  Parkek  said  in  the  past  it  had  been 
assumed  that  lactic,  formic,  and  similar  acids  were  the 
panacea  for  all  troubles,  but  until  the  effects  of  those 
acids  had  been  thoroughly  investigated  by  some  method 
■  nt  i ti.  basis  it  was  unwise  to  make  such 
assumptions.  He  admired  the  simplicity  of  the  electro- 
metric  process  and  hoped  that  the  price  of  the  apparatus 
would  not   lx-  prohibitive. 

Prof.    H.    R.    Procter    remarked   that    it    was   of   the 


greatest  importance  to  tanners  to  know  not  only  the  total 
quantity  of  acid  present  in  a  liquor,  but  its  "strength" 
under  the  actual  working  conditions,  since  upon  this  its 
effect  on  the  tanning  process  mainly  depended.  The 
"strength"  differed  greatly  in  different  acids,  and  was 
proportional  to  the  concentration  of  free  ionised  hydrogen 
atoms  actually  present  in  the  liquor,  which  was  measured 
directly  and  with  great  accuracy  by  the  electrical  method, 
and  he  congratulated  Messrs.  Sand  and  Law  on  having  shown 
that  the  method  was  convenient  and  practical  in  the 
laboratory,  since  Mr.  Seymour-Jones  and  himself  had  lieen 
deterred  from  attempting  to  use  it  in  practice  from  its 
apparent  difficulty  with  the  ordinary  apparatus,  and  had 
tried  to  solve  the  same  question  by  the  use  of  coloured 
indicators  in  a  less  perfect   but  much  more  simple  way. 

Mr.  J.  T.  Wood  said  he  had  the  privilege  earlier  in  the 
year  of  reading  and  judging  Mr.  Seymour-Jones'  thesis 
for  his  B.Sc.  degree,  on  "  the  acidity  of  tan  liquors,"  and 
this  caused  him  to  give  attention  to  the  subject  and  to 
read  Salm's  paper  as  well  as  to  refer  to  the  literature  of 
the  electrometric  method  by  Bottger  and  others.  Had 
it  not  been  for  Dr.  Sand's  loan  of  his  potentiometer  and 
his  help  in  discussing  the  problems  presented  to  the  tanner, 
probably  nothing  would  have  come  of  it.  He  considered 
that  it  was  the  simplicity  of  Dr.  Sand's  arrangement 
which  rendered  the  electrometric  method  practicable. 
He  was  sure  it  would  give  the  tanner  much  useful  informa- 
tion as  to  changes  taking  place  in  the  liquors. 
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Patents. 

'    ntrijugal .    M.  Pedersen,  Dursley.  Eng. 

Pat,  21,862,  Sept.  25,   1909. 
Tub  separator  has  two  Bets  of  plates  or  cones  inclined  in 
opp  ions,    the   inmr   set    being   provided    with 

annular    pockets.     The    necessary    velocity    is    imparted 

he  liquids  by  a  rotating  and  a  sl.it arj    helix  at  the 

Ulld   ol    the   inlet    ]  i|»    anil    tin    whole   machine  is  so   sup 

ported  thai  it  maintains  its  horizontal  position  even  when 
the  support   on  which  it   is  placed  is  inclined  from  any 
W.  II.  C. 

//,.//,,../  and  ■  >  ■  '"'  ""  "'    "I  Kteam.     D.  I;. 

Morison,  Harth  p  '  '       l'!l    24,074,  Oct.  20,  1909. 

I  ■.  order  to  facilitate  inspection  and  repair,  the  coil  or 

coils  through  which  t]  | trrangodju] ■• 

rotatable    hollow     sb  support..!    on 

hi  i  wrings  within  tin-  evaporator.  The  steam  and 
exhaust  connections  to  the  frame  can  be  easily  discon- 
nected and  the  frame  rotated  so  that  each  coil  comes 
ion  opposite  to  the  .loot  ol  the  vessel.  The 
coils  have  ..  central  vertical  pipe  connected  with  the  steam 
inlet    channel   so  that    the  steam   (lows  upwards  to  the 

highest  part  of  the  coil  and  then  I  he  -'•  am  and tensed 

water  How  downward  together  to  the  exhaust  channel. 
The  !,or.-  of  the  coil  pipes  is  contracted  at  the  flange 
joints  -o  that  the  joints  are  easily  made  tight  owing 
to  th.ir  reduced  area  without  impeding  the  flow  of  the 
Hind.      W.  B.C. 

Temperature  exchanging   apparalv    .     Conduits   lor  . 

i..    Hildebrandt,    Berlin.     Eng.    Pat.    :si>.40l.    Dec.    u:t. 

The  conduit  consists  of  a  nest  of  tubes  in  contact  with  one 
another,  and  surrounded  by  an  outer  tube.     In  order  that 


the  conduit  as  a  whole  may  be  flexible,  the  outer  tube  is 
made  of  lead  and  strengthened  by  being  wrapped  round 
with  string  or  other  slightly  extensible  material,  which  also 
serves  as  a  heat -insulating  covering.  The  inner  tubes 
are  formed  of  flexible  copper  pressure  tubing.  The  inner 
tubes  serve  as  the  high-pressure  conduit  and  the  space 
between  the  inner  and  the  outer  tubes  as  the  low-pressure 
conduit.— W.  H.  C. 

Compressors  ;    Centrifugal  .     The  British  Thomson- 
Houston  Co.,  Ltd.,  London.     From  the  Genera]  Electric 
Co.,    Schenectady,   N.Y.,    U.S.A.      Eng.    Pat.    12.858. 
May  26,  1910. 
In  order  to  lessen  the  pulsations  of  centrifugal  compressors, 
an  automatic  valve  is  placed  between  the  inlet  and  outlet 
..I    tin  compressor,     'litis  valve  automatically  increases  or 
decreases  the  cross-sectional  area  of  the  air  passage  as 
the  quantity  of  air  delivered  by  the  compressor  increases 
or  diminishes. — W.  H.  ('. 

I.i,,  lors  mid  a  nlrifugril  compressors  or  pumps.  Allgcmeine 
Elektricitats-Ges.,  Berlin.  Eng.  Pat.  17,474,  July  22, 
lfJIO.     Under  Int.  Conv.,  Aug.   9,   1909. 

The  impelling  fluid  (water)  used  in  centrifugal  compressors 
is  apt  to  become  vaporised  and  carried  away  by  the  com- 
pressed air  or  gas.  To  avoid  this  a  space  is  left  between 
the  running  and  directing  wheels  through  which  the 
vaporised  fluid  escapes  to  a  separate  exit.  The  gas 
entrance  openings  arc  maintained  at  a  higher  pressure 
than  the  vaporised  liquid  openings. — \V.  H.  ( I, 

Compression  of  air  or  other  gas.     H.  A.  Branch.     Fr.  Pat. 

417,081,  June  13,  1910. 
The  gas  is  conducted  to  the  chamber  of  a  rotatory  com- 
pressor and  compressed  to  a  certain  degree.      The  refrigera- 
ting agent  is  then  passed  into  the  chamber,  intermittently, 
i  in  I  in  such  a  manner  as  to  be  in  contact  with  tho  internal 
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surfaces  .if  the  chamber  and  fo  mix  with  the  loi 

compression.     Tho  mixture  is  conduotod  lo  thi 

chamber   n hero,    in   eon)  ict    with    i 

the  precipitation  nl   n   .  n  i  tin  quant  ity  of 

densable    portion    results;     < tu~    eondonsod    i 

employed  as  refrigerating  agent  in  thi  if  the 

process.     \V.  E.  F.  P. 

Exhausting  air  and  gases,      Mlgemcino   Eloktricitl     G 
Berlin.     Eng.   Pat.   15,754,  Juno  30,  1010.     Undi 
Conv.,  Julj   1.  1000. 

In  order  to  avoid  the  use  >if  the  large  quantities  ol  watci 
under  pressure  that  are  required  when  starting  centrifu  I 
exhausters  which  use  an  impelling  Quid,  a  valve  is  intei 
posed  between  the  motion  of  the  pump  and  the  vessel  t..  be 
exhausted.  When  starting,  this  valve  is  nearlj  closed  so 
that  a  vacuum  sufficient  to  Bock  up  the  neceesssrj   watei 

from  tin'  well  is  soon  formed  in  the  pump      \ i  as  the 

vacuum  is  formed,  the  supply  ..i  wati  i  under  pressure 
is  .-Inii  nil  mill  the  pomp  slowly  exhausts  the  receiver, 
the  nearly  closed  valve  preventing  the  vacuum  in  the  pump 
from  being  broken.  When  tin'  receive]  i-  fullj  exhausted, 
the  valve  is  opened  wide.     \V.  II.  C. 

furnace.     L.  L.  Knox.  Avalon,  Pa.,  Assignor  t..  Keystone 
Furnace   Construction   Co.,    Pittsburg,    Pa.     is.    Pat. 

:i7:i,ii4:t,  not.  25.  1010. 

The  end  wall  ami  root  of  a  regenerative  furnace   1" 
strueted    with    an    inner    transversely    arched     wall     of 
refractory  material  supported  by  "  skew-backs  "  attached 

to  outer   hollow  cooling   plates.-    \\ .  II.  I'. 

Okwea  ,     Desiccation   of   .    Soc.    l'Air  Liquids  (Soo. 

anon,  pour  l'Etude  et  r  Exploitation  des  Proc.  6,  Claude). 
Fr.  Pat.  416,566,  Aug.  0,  1900. 

Tiik  prooees  consists  in  the  addition  of  a  suitable  volatile 

liquid  (such  as  methyl-  or  ethyl-alcohol  I  to  the  gas  before 
the  refrigeration  is  commenced.  The  added  ln|iiiil  is 
much  more  volatile  than  water,  with  which  il  is  miscible, 
forming  mixtures  which  remain  liquid  at  temporal 
well  below  0°  ( '..  the  vapour  tension  at  low  temperatures 
being  negligible.  The  whole  of  the  water  vapour  is 
thus  easily  removable  (when  the  refrigeration  of  the 
gas  has  proceeded  to  the  proper  degree)  I  he  obstruction 
of  the  tula's,  etc..  of  the  apparatus  bv  ice  being  thereby 
obviated.— \V.  E.  F.  P. 

Gases;     Apparatus   /or  the    purification  of  anil   tin 

separation  of  dust  therefrom.  A.  Geyer  and  W.  Witter. 
Qer.  Pat.  227.387.  June  18.  1908. 
A  horizontal  shaft  mounted  in  the  vessel  through  which 
the  gas  to  bo  purified  is  passed,  carries  radial  rotating 
arms  provided  with  beating- blades,  which  revolve  at  the 
rate  of  several  hundred   revolutions   per   minute  and   arc 

moistened  with  water  sprayed  into  the  vessel  from  above. 
The  total  surface  of  the  beating-blades  is  nearly  as  large 
as  the  cross-section  of  the  space  through  which  the  gat 
paffmnn.  and  in  order  to  diminish  the  reeiatanoe  offered 
to  the  passage  of  the  gas,  the  points  at  which  the  .utns  are 
joined  to  the  horizontal  shaft  are  disposed  in  spiral  form 
around  the  latter. — A.  S. 

Desiccation  of  liquid  or  semi-liquid  male  rial  ,    Apparatus  for 

th.  continuous .     Gebruder  Glass,     Kr.  Pat.  416,839, 

June  13,  1910. 
The    apparatus    comprises    an    arrangement     of    endless 
bands    which    traverse    suitably    heated    surfaces      The 
material  to  be  evaporated  or  dried  Hows  upon  the  band 
at  one  extremity  of  the  heating  arrangement,  and  ' 
dried  in  its  passage,  is  removed  at  the  opposite  extremity. 
By   mean.-   of   an    oscillating   feeding  device   the   liquid   is 
distributed  upon  the  band  in  zig-zag  fashion,  thus  expo 
a  large  surface  to  evaporative  action. — W.  E.  F.  P. 

Distilling   volatilizable   solids  and  for  drawing  otj  gases  in 

vacuo;    Apparatus  for  .      W.  S.  Simpson,  London. 

Eng.  Pat.  24.458.  (Jet.  25.  11HJ9. 

See  Fr.  Pat.  414*634  of  1910  ;  this  J.,  1910,  1 190.— T.  F.  B. 
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Anthracite   coal;    Accurate    method  for   ctdorimetrie   deter 

minaiiom  on  0.  W.   Palmenberg.      1    bid.   Eng. 

.   1910,  2.  mi     106. 

\.  1  1  bati  results  axe  seldom  obtained  in  the  oxygen  bomb 

calorimeter  when  testing  anthracite  coals,  owing  to  inoom- 

pleti tbustion  ;     the    emu    1-   greater   the    higher    the 

ssh-content  ol  the  ooaL     A  -ati.-i.i.  torj  method  has  prove. 1 
to  be  a    follows:      iboul  0*2  grm.  01  1   temi-bitumim 
coal  of  known  Bulphur  content  and  calorific  value  (about 
14,300  to  14,600  H.T.l'.i.  is  weighed  into  a  -hallow  nickel 
capsule  of  about  1  in.    ■    }  in.,  winch  tit,-  convenient!]   in 

the    supports    of    the     \twatei   Mahler    calorimeter ;     it     i- 

then  Bpread  evenly  over  the  bottom  of  the  capsule,  and 
covered  with  a  weighed  quantity  (about  0-8  grm.)  of  1  lo- 
anthracite  coal,  powdered  to  pass  a  LOO-mesh  sieve;  the 
charge  is  then  ignited  and  the  determination  oompleted 
in  the  usual  manner.  The  residua]  a-h  very  seldom  con 
tained  any  unburnt  carbon,  and  never  sufficient  to  allect 
the  1. -nit.  Various  samples  of  anthracite, 
oontaining  from  !i  to  26  percent,  of  ash,  were  examined, 
and  determinations  were  made  bj  different  worker.-;  the 
result-  agreed  very  well,  lioth  among  themselves  and  with 
the  "pun-  .oil  factor"  calculated  by  l>ird  and  Haas' 
formula.— T.  F.  B. 

Coal  :    Constant*  and  Variable!  in  lla    deSWildSM    di-'tdlntam 

of .      A.    II.    White   and    B.    M.    Forguson.     J.    Cas 

Lighting,   1910,  112.  667  -  .".7-' 
A   skkiis  of   teste   made  on   five  American  coals  showed 
that  the  rate  of  gas  production  from  a  retort  is  independent 

of  the  weight   of  the  charge,  provided  the  coke  is  drawn 

the  gas  evolution  1-  finished,  and  the  retort  is 

kept  in  continuous  operation.      The  rate  of  L'a-  evolution 
ppan  ntiy    a  function  of  the  rate  of  heat  transmission 

through    the   Walls   Of    the   retort  ;     and   this   rate   of   heat 

transmission  is  more  affected  by  the  thickness  of  the  -kin 

ii.on  on  the  inside  ol  the  retort  than  by  ordinary 

variations   in   furnace   temperature.      ;  He   power 

and  calorific  value  of  the  gas  are  also  unaffected  by  the 

weight  of  charge,  bu(  variations  in  retort  pressure,  causing 
leakage  ol  gas  through  the  walls  of  the  retort,  hove  an 
irtant  effect  on  the  quality  and  quantity  of  the  gas 
produced.  The  calorific  value  of  the  gas  from  a  pound 
of  coal  is  a  maximum  at  moderate  retort  temperatures. 
Some  of  the  -ample-  of  coal  had  been  stored  in  the  "|„-n 
for  a  year,  but  no  effect  due  to  weathering  was  detected. 
It  wa-  observed  that  the  temperature  of  the  inside  of  o 
retort,  after  the  charge  has  been  thoroughly  burnt  off 
and  the  coke  withdrawn,  is  very  nearly  as  high  as  that  of 
the  furnace  outside.     II    H. 

l.T/Josions   in  gas  and  other   internal  combustion  engines; 

Phenomena  of .     D.  Clerk.     J.  Gas  Lighting,  1910, 

112.  397    400. 
A   MiXTi  BE  ol   coal-gas  and  air  at    atmospheric  pressure, 
containing  just  sufficient  air  for  complete  combustion,  on 
explosion  in  a  closed  vessel  reaches  a  maximum  (average) 
temperature   of   about    imxi   1  ..   the   temperature  at   the 


13»4 


Ci_  IIa.-FUEL;  GAS;  MINERAL  OILS  &   WAXES 


[Dec.  15,  1910. 


centre  of  the  Teasel  bains  100   I  .  higher.      The 

.  100   lb.   per  sq.  in.     The 

maximum  pressure  after  explosion'  increases  in  direct 
proportion  to  the  initial  preesure  up  to  initial  pressures 
of  over  liKiti  it.,  per  sq.  in.,  the  initial  temperature  being 
kept  constant     Under  thi  onditions  the  tempera- 

ture reached  on  expk  i  lightlj  with  increased 

initial  pressure.     Thi  loling  after  the  explosion 

depends  on  the  capacity  oi  the  vessel  in  which  the  _ 
are   confined.     Increased   density   causes   decree 
of  fall  of  temperature  I  oi  heat  now  per 

unit  area  of  the  surface  of  the  vessel.      The  rate  of  inn 
of  pressure  during  the  exp  ordingly  depends  on 

the  size  of  the  vessel,  and  the  density  and  temperfttui 
the  nases.  the  rate  of  ignition  increasing  with  decreased 
volume,  and  within,  reased  density  and  initial  temperature. 
bastion  is  not  complete  at  maximum  pressure,  and 
prohabh  .">  per  cent  of  the  heat  of  combustion  is  set  free 
after  this  ]>oiiit.  The  Bpecific  beat  oi  steam  and  of  carbon 
dioxide  increases  very  rapidly  with  temperature,  and  that 
of  air  increases  slowly.  A  certain  quantity  of  heat  is  lost 
by  radiation  from  the  flame  during  the  explosion,  and 
under  the  conditions  prevailing  in  a  gas  eiiL'ine  cylinder 
this  may  amount  to  5  per  cent,  of  the  total  heat  of  com- 
bustion. Tin  British  Association  Committee  found  from 
actual  tests  ..n  a  uas  engine  with  cylinder  ..f  14  in.  diam. 
and  with  a  stroke  of  22  in.  that  34-6  per  cent,  of  the  heat 
supplied  was  converted  into  indicated  work.     The  author 

has  found  this  t present  88  per  cent,  of  the  work  that 

could  be  obtained  it  the  cycle  were  carried  out  perfectly 
without  heat  loss,  the  theoretical  efficiency  being  39-5  per 
cent.  The  thermal  efficiency  of  the.  gas  engine  cannot 
be  much  further  increased  without  the  use  of  greater 
expansions  or  of  compounding.  These  complications 
would  not  be  justified  commercially  in  engines  of  the  sizes 
for  which  coal-gas  is  used  as  fuel,  and  attention  should 
therefore  be  directed  more  to  reducing  the  selling  price  of 
the  gas.— A.  T.  L. 

StdphaU   manufacture  for  small  works.     P.  G.   G.   Moon. 
J.  Gas  Lighting,  1910,  112,  474 — 477. 

In  the  case  of  small  gas-works  where  the  small  production 
will  not  justify  the  installation  of  an  ammonium  sulphate 
plant  of  the  ordinary  type,  the  author  recommends  absorbing 
the  ammonia  directly  by  means  of  dilute  sulphuric  acid. 
At  Wareham  when-  this  process  bas  been  used  with  good 
results,  the  gas  after  passing  the  condensers  and  a  simple 
tar  extractor,  is  bubbled  through  sulphuric  acid  of  about 
3*  Tw.  in  a  lead-lined  box.  Fresh  acid  is  added  twice 
daily.  When  the  specific  gravity  of  the  solution  reaches 
45° — 50°  Tw.,  the  liquid  is  run  orl  through  two  sand-filters 
to  an  evaporating  tank,  wherein  ammonium  sulphate  of 
good  colour  and  containing  252  per  cent,  of  ammonia  is 
recovered  by  crystallisation.  The  weak  acid  used  has  no 
appreciable  effect  on  the  illuminating  power  of  the  gas. 
At  Dunstabl.-  a  more  elaborate  plant  on  similar  principles 
has  been  installed,  provision  being  also  made  for  the 
recovery  of  the  fixed  ammonia.  The  gas  from  the 
hydraulic  main  through  a  condenser-washer,  in 

which  the  condensed  liquor  is  made  1o  flow  in  the  reverse 
direction  to  the  gas,  and  thus  leaves  the  apparatus  warm 
and  containing  very  little  free  ammonia.  This  liquor  is 
distilled  with  alkali  in  a  direct-fired  apparatus  and  the 
evolved  ammonia  is  led  to  the  acid  washer,  through  which 
the  main  stream  of  gas  is  also  passed.  H.  G 
pointed  out  that  if  the  ammonia  was  removed  completely 
from  the  gas,  by  means  of  the  dilute  acid,  there  might  be  a 
difficulty  in  the  subsequent  oxide  purification,  owing  to  the 
formation  of  iron  pyrites,  which  could  not  be  revivified 
by  exposure  to  air.  This  could,  however,  be  easily  avoided 
by  passing  a  small  quantity  of  the  crude  gas,  containing 
ammonia,  together  with  tin-  gas  from  the  acid  washer, 
through  the  purifiers. — A.  S. 

Petroleum  field  of  Maikop.     I  hem.   lad.,  1910,  33.  723— 
724. 

The  presence  of  petroleum     in     the     district    ..f   Maikop 

icaeus)  has  long  been  known,  but  until  the  beginning 

of  the  present  century  the  oil  was  only  used  locally,  and 


the  few  wells  that  had  been  sunk  had  not   been  worked 
Owing    to    lack   of   capital.      The   discovery    by    the    Baku 
Black  S.a  t  ...  ..t  a  gig antic  fountain  on  August  30,  1909, 
which    flowed    until    September    2,  and    then,  taking    tire. 
burned  for  12  days,  attracted  the  attention  of  the  world  to 
this   district.     Other   fountains    were   discovered    not    far 
away,  but  like  this  first  one.  had  to  be  temporarily  stopped 
up  ..wing  to  a  lack  of  tanks   to   hold    the  petroleum.     So 
tar  as  is  known  at   present   the  petroleum  area  occupies  a 
relatively    narrow    strip    of   about    411    versts    (261    miles). 
It    cannot    be   asserted    positively    that    the   whole   of   this 
strip  is  rich  in  petroleum,  though  there  is  no  .l..ubi  as  to 
the  central  and   eastern   portions.     The   chief   advantage 
possessed  by  the  Maikop  oil-field  over  Baku  and  Grosny 
is  it-  geographical  position.     The  area  is  almost  upon  the 
coast   of   the    Black   Sea.    not   far  from   the   port   Tuapse, 
through  which  it  can  get  into  touch  with  all  parts  of  the 
world  :    whereas  in   the  case  of  the  Baku,  Galician   and 
American    oil-fields   a    costly    installation  of   pipe   lines   is 
required  to  convey  the  petroleum  to  the  sea  coast.      An- 
other advantage  of  the  Maikop  area  is  the  shallow  depth 
of  the  petroleum-bearing  strata,  large  quantities  of  petro- 
leum  being  obtained  from  wells  the  maximum  depth  of 
which  does  not  exceed  50  fathoms.     The  dip  of  the  strata 
in  the  western  pari  of  the  area  indicates  that  the  greatest 
depth  for  the  borings  will  not  exceed   Kit)  fathoms,  the 
average  being  60  to  70  fathoms.     In  Bibi-Eibat  the  mean 
depth  is  300  fathoms,  and  in  Galicia  500  to  550  fathoms. 
These  two  advantages  promise  considerable  savings  in  the 
cost   of   production  and  distribution  of  the  oil.     Maikop 
petroleum   is   rich   in   valuable  constituents,  as  is  shown 
by  the  following  results  : — Petroleum  spirit   (benzine)  of 
sp.  gr.  0-7231,  16-5  per  cent.  :    oil  of  sp.  gr.  0-820  (flash- 
point  286°  <_'.).   36-12  per  cent.;    masut    (residue),   45-90 
per  cent.  ;    and  kqss   1-48  per  cent.     Hence  the  Maikop 
oil-field  must  sooner  or  later  occupy  a  leading  position  in 
the  petroleum  industry  of  the  worM,  and  possibly  revo- 
lutionise   it.     For    these    reasons    Maikop  has    become   a 
centre  of  business  speculation  in  Russia  and  especially  in 
England.     A  large  proportion  of  the  numerous  concessions 
in  the  area,  however,  are  of  doubtful  value,  partly  owing 
to  their  production  of  petroleum  being  questionable,  and 
partly  owing  to  doubtful  rights  of  tenure  due  to  frequent 
transference    of    the    plots.     Speculation    has    assumed 
enormous    dimensions,    and     10,000    to    30,000    roubles 
(£1058 — £3175)  are  paid  for  concessions  that   originally 
cost  200  to  300  roubles  (£21 — £32).     An  immense  number 
of   companies,    mainly    English,    has   been   floated,   some 
with  a  capital  of  only  £200  to  £300.     There  are,  however, 
numerous  companies  with  considerable  capital  and  proper 
management,    many    of    which    have    already    acquired    a 
large  number  of  plots  and  have  started  preliminary  work, 
and  in  a  short   tunc  a  network  of  pipe  lines  will  be  seen. 
The  Baku  linns  have  also  begun  to  acquire  areas  in  Maikop. 
The  chief  drawback  to  the  development   of  the  Maikop 
industry,  apart  from  the  want  of  plant,  is  the  absence  of 
railways,    the    construction    of    which    will    entail    great 
difficulties  owing  to  the  district   being  mountainous  and 
covered  with  forests.      In  the  whole  of  the  district  there 
is  only  one  made  road — that  between  Maikop  and  Tuapse. 
Many    years    must     then-fore    elapse    before    the    Maikop 
petroleum  industry  can  fill  its  destined  place. — C.  A.  M. 

Petroleum   hydrocarbons  :    Oxidation   of  by   Ktard'e 

method.     V.   Schulz.     Petroleum,   1910,  6,  189—190. 

The  chromyl  chloride  used  by  the  author  in  his  experiments 
with  Etard's  method  of  oxidising  petroleum  hydrocarbons 
(Ann.  Chim.  Phys..  1881,  22,  218)  was  obtained  by  fusing 
mm  bichromate  (1-2  parts)  and  sodium 
i  hi.  nide  ( I  part),  distilling  200  grms.  of  the  fused  ma-s  with 
350  gnus,  of  com  (titrated  sulphuric  acid,  and  filtering 
the   distillate   through   glass   wool.     Carbon  tetrachloride 

(previous].      i   with  a  few  drops  of  chromyl  chloride 

and  filtered  aft.  t  standing  for  a  few  days)  was  employed  as 
the  diluting  agent  The  addition  compounds  formed 
were  determined  by  separating  them  by  means  of  an 
asbestos  filter,  washing  them  with  petroleum  spirit,  and 
drying  them  in  a  current  of  dry  air.  The  reaction  took 
place  slowly  and  w-ns  not  quantitative,  even  in  the  presence 
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tions  wen    mode  witn  the  different   tracti I  a  orudi 

mi.   about    0-5  gri  i]    being 

treated   «  il  li  60  gi  ra  luti  n 

reagent  in  carbon  tot  rai  hloriil      ind  fill   i    I  landing 

foi    16  hours.      \  determination  oi  the  chromium  in  thi 
drj    yellow    powd  uid    i  be    proportion 

i  ombined  •  hromj  I  cbl 
tin'    relative    qnantitii 

form  inaoluble  addition  i  om] nde  with    bromyl  chloride 

these  conditions  being  thus  obtained, 
were  as  follows  : — 


V.l.li- 

•it.- 1 

blon 

amount  lion 

in  addl 

taken. 

i ad 

L.T1II- 

gnns. 

percent. 

urn  spirit, 

554 

-w. 

■p.  gr.  0-680  

0-4835 

81-2 

•J7-7 

■p. «.  0-720    

80-] 

Heniio,l  lamp  oil, 

■p.  cr.  0-810    , ... 

1*724 

7i'.-l 

I-.7-I-. 

Koiliit-il    lubricating  oil, 

112    

wax 

0-4172 

65-6 

(in.  pt.  54"  C.) 

85-9 

The  i.  adini  unj  I  chloride  in  n  i  -  d 

with  the  rise  in  the  up.  gr.  o 
the  addition  compound  was  a  -I  rk  yi  Uow  powder,  which 

mis    immediately    .1 mpo     i    on    i   intact    with    water. 

with  the  liberation  of  an  oil  with  a  at rong  odour  resembling 
that  of  peppermint  "il.  this  being  particularly  plea 
- :  ■■    oil  i  he  tract  ion    -1  sp    gi    0-819.      I  at    p 

spirit  fractions  could  in-  treated  with  a  small  [ 
pore   chmmyl   ohloride   without    danger.      I'll  -   dark   red 
-  thus  obtained  be<  ame  partially  deei 
li.  bowe\  -  r  pure  -  hi  -  my] 
drop  by  drop  to  the  lump  oil  or  lubricating  oil,  withcon- 
tiiiual  shaking,  a  dark  green  powder  immediatelt 
ami  mi  oontibning  the  addition  a  charat  teristic  decomposi- 
tion occurred,  followed,  on  furl  bet  addition  of  the  reagent, 

by  a  violent  explosion.     This  also  took  pi n  treating 

tin-  petroleum  spirit  fractions  with  an  excess  of  a  moder- 
ately concentrated  («../..  33  per  cent.)  Bolation  oi  - 
ohloride.  In  further  experiments  the  fraction  oi 
0-666  «as  separated  by  fractional  distillation,  and  the 
fraction  of  b.  pt.  in  to  1.".  0.  eventually  obtained  was 
treated  with  the  dilute  reagent.  The  voluminous  precipi- 
tate was  treated  with  dilute  sodium  bisulphite  solution, 
ami  the  aqueous  layer  separated  from  the  petroleum 
spirit  layer,  and  washed  with  petroleum  spirit  of  the 
same  composition.  The  petroleum  spirit  extracts  were 
distilled,  leaving  a  thin,  yellow  oil.  This  had  a  pro- 
nounced odour  of  peppermint.  It  reduced  alkaline 
silver  solution  in  the  cold,  and  Fehling's  solution  on  heating. 
On  treating  its  solution  in  petroleum  spirit  with  dry 
ammonia  ;as  there  separated  a  dark  oil  ami  ■ 
Inn'  mass,  whilst  a  fragrant  odour  recalling  that  ol  li  mow 
was  produced,  l'mm  the  further  results  the  author  con 
I'lud.'il  that  in  the  reaction  between  petroleum  spirit 
of  sp.  ._'r.  0-6M  and  ohromyl  chloride  there  was  only  s 
small  yield  of  a  mixture  of  oxidised  and  chlorinated 
products,  in  these,  only  about  6  pet  cent,  combined  with 
■odium  bisulphite,  and  they  formed  no  oxide.  Further 
oxidation  of  these  products  with  nitri.-  acid  yield 
oilv  noni  rvstallisable  acids.     C.  A.  M. 


[Mineral]  Lubricating  oils  :  Action  of  sunlight  and  air  upon 

•torn*  .     ('.   K.   Waters.     J.   Ind.   I  .  lnK>. 

2,  451      (54. 

B\  exposing  lubrii  ating  oils  to  air  and  sunlight,  the  author 
has  observed  the  formation  of  an  oxidation  product  which 
is  insoluble  in  the  nil  and  in  ligroin  (petroleum  spirit). 
The  oxidation  is  accompanied  byan  increase  in  the  weight 
rrf  the  oil,  and  by  the  evolution  of  carbon  dioxide  and  i 
The.  oxygen  absorbed  is  not  entirely  found  in  the  oxidation 
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mpl    to  purifj   and  -  ■  oxidation  product 
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y'u. I,   Manufacture  of  artificial  or  patent  tm&appm 

i>»r, !  i    '     ■>  • ...  ana   t    A 

i  .ii     Pat,  23  666  Oct    14,  1009 
also  this  J.,  1900,  621 

K  the  pro  manufacturing  artificial  fuel,  in  whioh  ■ 

iniMin    .it  -mull  oosi,  pit.  h  and  larisi  ontinuouaty  pa 
through  an  ei  ited,  closed-in   vessel  so  • 

prevent   the  escape  of  volatile  matter  therefrom,  aa  dee- 

i  682  and  6863  ol   1896,  and  790 

1900  (tin-  J.,    1897,   228  ;  1901,   360),    (1)    thi 
leading  to  and  from  the  olosed  in  vessel  are  bermetica&] 
i    i.\    plug i  of  1 1n    fui  I    mixtui  -  ntlv 

solid  from  J  to  20  lb,    per  -.(    in. 

within  the  .  hamber  ;   for  tin-  purpose  weighted  ..r  spring- 
in  front  of  the  arohimedi 
,-.  itndrawing  t  In-  fuel  in  bui  h  a  mam 
' he  latter  to  thi  2    the 

ed  ai  a  temp  rat  ure  of  from  201 
500     I-'    foi    a    prolonged    period:    (3)   thi    archimedean 
screw  which  is  employ  lei  through  thi  hi 

hamber  i-  not  supported  in  bearings  at  one  end,  1  ir 
rests  upon  the  wall  ..f  the  ■  I  I    the  fuel  i 

by  mean-  of  a  water  i.n  kel  aa  it  ml-Ii  the  on 

and  i-  tin  'y  before  it  is  ma.!.-  in 

briquettes,     II.  H. 

Fuel  blocl  factun   of  [trith  waste 

tulphiit-cellulosi   lyi  I      irainei     Dresden,  Assignor 

'v.rk-.  haft    I'ioni. t.   Walsum-on-the-Rhini 
many.     I'.S.   Cat.  974,001,  Oct.  26,   1910, 

Tiii  i  rod  *  -ub-taii'  ■ 

having  an  acid   reaction  to  thi  rated   waste  lye 

from  the  sulphite  cellulose  process,  heating  the  mixture 
until  ii  gelatinises,  adding  the  mass  to  the  tut  I,  and  drying 

by  heat.     H.  II 

Etiquettes  ;    Process  and  apparatus  fur  (hi    yr^mration  of 
fun    of  cnnl  mill  binder  fur  —         II 
l'i     Pat    116,428,    '•!   ■-    26,    1910      I  ndet   Int.   Oonv., 
Mar.  22,   1910. 

oal  and  the  -| •  i t ■  h  ..r  other  binder  are  mixed  in  the 

usual  manner  in  ■  vessel  t.>  whli  h  Bteam  i-  admitted,  but 

special   means   are   adopted   tor   cooling  and   drying  the 

material  ae  it  leaves  the  mixer.     The  mixer  din  hart."-  into 

imdrieal  chamber  through    which   air  is  .Irawn   by  a 

on.  -  ted  to  an  outlet  in  the  top.  The 
mat. -rial  from  the  mixes  i-  distributed  by  revolving  arms 
over   a    perforated    plate,    and  in  falliin:    from    this     plate 

through  the  height  of  the  ohamber  il  and  dried 

by   the  current   of  air, — A.  T.  L 

Fiol  j'ir  increasing  tht  power  of  internal  ■combustion  engines. 

K.   HadorfL     Fr.   Pat,    116,326,   April  27,   l'-'l". 
Tiik  tin  1 1  "ii-i-t-  of  "  benzene  ]iirrate  "  mixed  with  baana 

01      ther  liquid  hydrocarbon,  and  is  s,inl  to  burn  without 

the  formation  ol  an]  deposit  in  the  cylinder.     The  "  beu- 

picrate '   is  prepared  bj  dissolving  picric  acid  in  ben- 

.1  period,  and  finally  seperatin>! 

l)„.  ,  mi.  ne  by  distillation.-    A.  T.  L 

'ling  or  partially  ttt'tilling  coal  ;    Process  for and 

for  th'    production  B     8.    lie  hards,  Wraysbury. 

.   »nd    U.    W.    P  ' 'd.  Surrey.     Eng. 

l'at.  26,01 
A  thin  layer  of  coal,  in  the  form  of  fine  dust,  is  carried 
on  a  nio\ u  or  through  a  distilling  chamber  main- 

tain. |H-rature  i  r*  (    .  access  of 
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sir  bens  prevented  The  distillates  are  collected  through  a 
-cries  i>f  ascension  pipes  into  which  they  are  aspirated, 
wheretrj  they  are  prevented  from  coining  into  contact 
with  the  fuel  or  other  distillates  being  produced  at  different 
stages  of  the  process.-    H.  II. 


Vertical  km  r.t.nts.     A.  H.  Smith  ami  F.  (i.  Shuw.  Darwen. 

Lanos.  Eng.  Pat.  29,313,  Dec.  !.">.  1909. 
A  HOLLOW  ©ore  or  pipe,  having  a  number  of  inlet  openings, 
is  suspended  in  the  upim-  part  of  a  vertical  gas  retort 
in  such  a  manner  tliat  it  can  be  partly  rotated.  A  branch 
pipe  at  the  top  leads  t..  tin-  gas  outlet  of  the  retort,  and 
a  smaller  branch  pipe,  passing  oul  through  a  sliding  stuffing- 
rves  for  the  introduction  of  steam  or  water  and  also 
as  a  handle  for  the  actuation  of  the  pipe.  The  apparatus 
facilitates  the  downward  passage  of  the  coal  in  the  retort. 
and  also  allows  the  sa,  to  escape  without  passing  through 
so  great  a  thiekness  of  tarry  eoal.  whereby  the  illuminating 
power  i~  increased.-    H.  II. 

Hydraulic  mains  in  gas  works  :    Prevention  of  deposits  in 

.     ■).  T.  ratlins;  and  F.  Corner,  London.     Eng.  Pat. 

24,816,  Oct    28    1909 

Thk  liquid  contents  of  the  hydraulic  main  are  inter- 
mittently or  continuously  agitated  by  means  of  an  endless 
chain  provided  with  projecting  lateral  agitator  arms. 
The  chain  passes  round  sprocket  wheels  at  each  end  of  the 
main.- — W.  H.  C. 


Gat   producers.     J.    Dunlop.    Glasgow.     Eng.    T>at.    2444, 
Feb.   1.   1910. 

A  gas  producer  of  the  combined  up  and  down  draught 
type  comprises  a  vertical  metal  cylinder  with  a  firebrick 
lining  projecting  inwards  at  three  points  SO  as  to  divide 
the  producer  into  four  chambers.  Steam  and  air  are  intro- 
duced between  the  top  two  chambers,  the  gas  produced  is 
withdrawn  from  between  the  middle  two  chambers,  and 
the  bottom  chamber,  which  serves  as  an  ash-pit,  is  connected 
with  the  space  between  the  top  two  chambers  by  a  pipe. 
The  gas  which  is  distilled  in  the  top  chamber,  after  mixing 
with  air  and  steam,  divides  into  two  portions  which  pass 
respectively  downwards  and  upwards  through  the  middle 
or  gas-producing  chambers  and  so  to  the  outlet.  Com- 
pressed air  is  forced  into  the  connecting  pipe  at  starting. 
the  products  of  combustion  being  allowed  to  escape 
through  the  fuel  opening  at  the  top  of  the  producer  until 
the  conditions  arc  adapted  for  making  gas. — H.  H. 

Qas  generator.  E.  Brauss.  Linden.  Germany,  Assignor 
to  Gebr.  Korting  Akt.tJcs..  Kortingsdorf,  (k-rmanv 
V.S.  Pat.  974.1139.  Nov.   1.  191(1. 

Thk  stack  like  generator-chamber  is  widened  at  its  upper 
part,  and  has  a  cover  in  which  there  are  openings 
provided  with  removable  doors.  The  charge  is  fed  in  through 
a  conduit  ending  in  the  widened  part  of  the  chamber, 
and  surrounded  by  a  conduit  for  the  blast,  which  extends 
downwards  below  the  end  of  the  feed-conduit,  terminating 
at  about  the  level  of  the  upper  end  of  the  stack-like  part 
of  the  chamber.  This  blast -conduit  is  of  smaller  diameter 
than  the  stack.  The  gas  outlet  is  near  the  lower  part  of 
the  generator-chamber. — A.  S. 

Producer -gas  ;  Apparatus  for  making  — — .      W.  0.  Amsler 

Pittsburg,  Pa.  U.S.  Pat.  974,945,  Nov.  8.  1910. 
An  apparatus  for  introducing  a  quantity  of  water  directly 
proportional  to  the  quantity  of  air  entering  a  producer 
comprises  a  receptacle  divided  into  two  water  compartments 
connected  respectively  with  the  outlet  pipe  of  the  producer 
and  with  a  vaporiser  in  communication  with  the  producer 
inlet.— H.  H. 

Water-gas ;    Conversion  of    carbon  monoxide  in  into 

methane.  L.  Vignon.  Fr.  Pat  416,609,  Aug.  12.  1909. 
Wateb-oaS  is  passed  through  a  mixture  of  slaked  lime  and 
quicklime  in  closed  vessel*  at  40*1°  ('.  ;   the  carbon  monoxide 


is  eliminated  and  hydrogen,  methane  and  ethylene  are 
formed,    in    accordance    with   the   equations  : — 

l  I).  2C0  -  Ca(0H),=Ca(C00H), ; 

(2),  Ca(C00H),=Ca(C00),+H, ; 

(3).  2Ca(C00H)t-|  CaO=3CaC08+CH4j 

(4),4Ca(COOH)1+2CaO=fiCaCO,    <\,H,+  2HS. 

—A.  T.  L. 

( 'oai  mill  liki  gas  ;  Trailing for  the  n  moval  of  cyanogen 

tin  n from.     P.    E.    Williams,    Leytonstone.     Eng.    Pat. 
23. ti24.  Oct.   15,   1909. 

THE  gas,  after  the  removal  of  the  tar,  is  passed  through  a 
mass  of  spent  oxide  in  a  moist  state.  The  ammonia  and 
sulphuretted  hydrogen  in  the  gas  react  with  the  free  sulphur 
to  produce  ammonium  polysulphide  in  strong  solution, 
and  this  absorbs  the  cyanogen  to  form  ammonium  sulpho- 
cyanide  which  drains  into  a  receptacle.  The  coal  gas  is 
then  passed  through  tin-  usual  washing  plant  and  purifying 
boxes.--  H.  H. 

Gas  scrubber.     W.   McArthur,  Tenino,  Wash.     U.S.  Pat. 
975.054,  Nov.  8,  1910. 

An  air-cooled  scrubber  comprises  a  cylindrical  casing 
divided  by  three  horizontal  plates  into  four  chambers, 
viz.  :  an  upper  conical  hood  connected  with  a  smoke  stack, 
a  central  chamber  containing  coke,  a  drainage  chamber, 
and  an  air  chamber  at  the  bottom.  The  middle  plate  is 
perforated,  and  pipes  connecting  the  air  chamber  with  the 
hood  pass  completely  through  the  central  chambers.  The 
gas  to  be  scrubbed  enters  the  drainage  chamber  and  passes 
up  through  the  coke  and  out  through  a  pipe  opening 
near  the  top  of  the  coke  chamber. — H.  H. 

Light  oils  from  heavier  mineral  oils  ;    Production  of  . 

W.  A.  Phillips  and  J.  G.  Bulteel.  London.     Eng.  Pat. 
23,977.  Oct.  19,  1909. 

In  the  process  for  producing  light  oils  from  heavier  mineral 
oils  in  which  the  heavier  oil  is  heated  with  hydrogen  or 
hydrogenised  gases  in  the  presence  of  a  catalyst,  such  as 
powdered  nickel,  a  rapid  gyratory  or  rotary  movement  is 
imparted  to  the  mixture  of  oil,  gas,  and  catalyst  as  it 
enters  the  heated  cylinder.  A  better  yield  of  light  oil  is 
thereby  obtained. — H.  H. 

Petroleum   and   similar   hydrocarbons  ;    Autoclave   for  the 

treatment   of  .     A.   Testelin  and  G.   Renard.     Fr. 

Pat.  416,244.  May  12.   1910. 

The  apparatus  comprises  a  heating  coil  and  a  cooling 
coil  through  which  the  oil  is  pumped  continuously  under 
a  pressure  higher  than  the  vapour  tension  of  the  oil  at  the 
temperature  of  the  heating  coil.  This  pressure  is  obtained 
by  providing  the  delivery  end  of  the  cooling  coil  with  a 
discharge  valve  suitably  loaded.  The  coils  may  be  of 
steel  tube,  10  mm.  internal  diameter  and  t!0  m.  long. 
The  heating  coil  is  immersed  in  a  bath  of  molten  lead  at  a 
temperature  of  400° — 450c  ('.,  the  discharge  valve  being 
loaded  to  deliver  at  a  pressure  of  40  atmospheres. — A.  T.  L. 

Petroleum  ;    Treatment  of  .     Tcrpol  A.-G.     Fr.   Pat. 

416,714.  June  3,  1910. 

The  crude  oil  is  distilled  in  a  current  of  saturated  steam 
at  100°  ('.  The  vapour  is  passed  through  a  purifying 
chamber  filled  with  peat  fibre,  in  order  to  deodourise  the 
distillate.  The  distillate  may  be  collected  in  two  fractions, 
consisting  of  a  light  petroleum  and  a  burning  oil.  The 
residue  which  does  not  distil  with  the  steam  can  be  burned 
for  heating  purposes,  or  it  may  be  further  treated  for  the 
preparation  of  a   lubricating  oil. — A.  T.  L. 

Hydrocarbons  or  essential  oils  ;  Aqueous  emulsions  of . 

P.  Mercier.     Fr.  Pat.  416.766,  Aug.  13,  1909. 

Stable  emulsions  are  obtained  by  the  use  of  acetone 
with  the  soap,  alkali,  gum,  or  other  emulsifying  agent. 
For  example,  4  parts  of  soap  are  dissolved  in  1  to  4  parts 
of  acetone,  and  4  to  50  parts  of  a  hydrocarbon,  such  as 
petroleum  or  turpentine,  are  gradually  introduced.  The 
desired  quantity  of  water  is  then  mixed  in. — A.  T.  L. 
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Aromatic  hydrocarbons  ,    ft,,.**  forth*  preparation  •  ./ 
from  pmWoleum  or  petroleum  distillates,      i    Hausman  and 

s.  1'ilni.    Ger.  Pat.  l'-JT.IT*.  April  1,  II 

IV.i  u.>i.i:i  M  "i  ii  petroleum  distillate,  in  the  form  .  .1  vapour, 
is  panned,  together  with  air.  into  a  heated  tube  i  untainin 
a  contact  substance  i  (insisting  >>i  B  metallic  oxide.  |  •*  ■  r . .  v  1. 1* * . 
or  -alt  (iron  oxides,  lead  oxide,  oerium  oxide,  i 
peroxide,  iron  Bulphatc,  calcium  manganito,  etc.)  oapabli 
nf  in  ting  as  mi  oxygen-carrier.     A.  s. 

Petroleum  residues  and  /«/•-■ ,  Prccees  jm  teporating  solid 
hydroearbone,  tuck  as  paraffint  ceresin%  or  ozokerite,  iron, 

.     J.  Tnnne  and  G.  Oberl&ndci      Gei    Pal    227.334, 

in.  28,  IQ09.     Addition  to  Ger.  Pat.  226,136,  Jan    7. 

1900  (see  IV  Pat  109,616  ol   1000;   this  J.,  1010,747) 

Propionic  acid,  butyric  acid,  or  other  homologue  ..t  ai  otic 

acid  mav    Ik-  used  in  place  "i  acetii    acid  in  the  prw 

described  in  the  principal  patent.     Ii  >-  stated  thai   when 

using  the  higher  acids,  the  solid  hyd irbons  crystallise 

more   readily   from   the  solution,   so   thai    the   separated 
products  are  harder.     T.  F.  B. 

Coteooen.     W.  \\ .  Peck,  Manchester.     U.S.  Pat.  074,423. 

Nov.    I.   1010. 
Bax  Bag.  Pat  24,460 of  1008;  this  J.,  1010,  11.    -T.  F.  Ii. 

Oat  producert  working  In/  suction  :  Automatic  regulation  o) 
—.  C.  G.  Viatonr,  Rueil,  France.  Eng  Pat  14,100, 
June  10,  1910.     Under  fat  Con  v.,  June  12,  1000. 

Sai  Pr.  Pat  403,063  of  1000;  this  J.,  1010,  12.    T.  P.  B. 

ti'i<  ■    l'r<K-t ....  and  n jt/mnit n-<  fur  in<ihiit>/  K.  K.  Slick. 

Pr.  Pat  416,310,  April  21,   1010 
Ske   I'.s.    Pats.  067,006  and  057,007  of   1010 j    this  J., 
1910,  684.  -T.  F.  B. 

Qas  and  coke  ;    Retort  fur  thi    manufactun    "I .     J. 

Bowing.     I'r.  Pat  4lt;.:!tt:t.  May  26,  1010.     Under  fat 

Con  v.,   May  27,    li"'!". 
Ski:  Eng.  Pat  12,683 of  1000;  this  J.,  1800,934.— r.  V.  B. 

Water-gas;   Retort  for  the  production  of .     J.  Bowing. 

Fr.   Pat  416,436,  May  26,   1010. 
Skk  Eng.  Pat  11,401  of  1010  j  this. I..  1010,  034.— T.  K.  B. 

Manufactun    »/  sulphate   uj  ammonia   from    moist   gases. 
Eng.   Pat   16,103.     Set   VII. 


IIb.     DESTRUCTIVE    DISTILLATION  ; 
HEATING  ;    LIGHTING 

filaments  for  electric  inciiwlrscrncr  lump*  .      ilaniijactmn 

of .     H.  F.   Baiimliauer.     Z.  angew.  Chem.,   1010, 

23.  2066-  2068. 
Thk  method  now  almost  universally  employed  for  the 
manufacture  of  carbon  filaments  is  based  upon  the  B*me 
principle  as  that  of  the  manufacture  of  artificial  silk.  It 
is  essential  thai  only  pun-  materials  should  be  used  (e.g.. 
the  collodion  cotton  must  leave  the  smallest  possible 
amount  of  residue  on  ignition),  whilst  the  coagulation  or 
hardening  of  the  filaments  pressed  through  the  openings 
must  U-  done  very  rapidly,  to  effect  which  an  addition 
is  made  of  sodium  carbonate  to  the  mass.  It  is  als.. 
extremely  important  to  wash  the  filaments  thoroughly, 
since  any  trace  of  acetic  acid  or  its  salts  (from  the  original 
acetic  acid  solution  of  the  collodion  cotton)  has  an  injn 

effect  in  the  subsequent  denitration  pi ss,  which  usually 

consists  of  a  lengthy  treatment  with  ammonium  sulphidi 
In  order  to  obtain  tne  filaments  in  the  required  shape  they 
are  twisted  round  blocks,  usually  of  retort  carbon,  which 
are  enclosed  in  boxes  of  fire-proof  clay  imbedded  in  graphite 
or  powdered  carbon  and  arc  placed  in  the  carbonising 
furnace:     The  temperature  is  gradually  raised  to  1T|MI   i 


l.\  hi.  in    ol  an  oil  ■  i  •  arboniaation,  th* 

iiiiu  ,  dlowcu  to  cool,     Thi".  arc  then  brought  to 

is  high  a  temp  Iblo  (2000  C.)  bj  nu  w 

oi  electrii    current  in  an  atmosphere  of  petroleum  spirit 

(benzine J  In  order  to  remove  tne  la  ol    volatile 

tanci      and  are  finallj  coated  with  ■  regular  film  ol 

;raphil  ii  carbon  to  inoroa  i  '  hi  i  I  flexibility. 

\  i I  id. me  ii'  inn  i    how  an  equal  n  ii   all  pari  . 

Hid  inlet   I-*-  completely    homogeneous  and  oi  equal  (lis 
meter  throughout     Ii   must  also  have  been  heated  to  a 

nth.  nuily  high  temperaturt  to  havt  boon  uon 
i. it  as  possible  mi"  graphitic  carbon,  so  as  t"  prevent 
early  blackening  of  the  lamp  gla  Thi  '■  i1  consump- 
ti'.n  of  electricity  by  the  carbon  lamps  led  to  ■  renewal  "t 
the  attempts  (firs!  made  n  \<  ntj  yes 
of  metallic  filaments  i"i  the  purpose,  nf  all  the  metals 
nfficientl)  high  m.  pt,  tantalum  alonehas  been  found 
table  lor  the  direol  preparation  from  the  pure  metal 
of  tlun  filaments,  and  tantalum  lamps,  have  non  been  on 
the  market  for  some  years.  Weiss  iZ.  anorg.  Chem.,  1000, 
65.  -*s,  showed  thai  titanium  and  sirconium  mellt 
low  temperatures  t"  be  suitable  for  inoandi 
lilamcnts.  but  did  not  snooeod  in  melting  tungsten  (the 
estimated  in.  pt  of  which  is  about  2800  |.  Although,  at 
yet  H  has  not  been  found  ji"--il>]<  t"  draw  filaments  from 
metallic  tungsten,  the  problem  has  been  solved  in  anothci 
way.  'Thus  m  the  so  called  .lust  lamp-  the  filaments  wi  n 
originally  prepared  by  exposing  oarbon  filaments  to  thi 
vapour  of  Bubumed  tungsten  compounds  (-;/..  tie  chloride) 
bo  as  to  coat  them  with  a  deposit  The  filaments  were  tic" 
cautiously  heated  in  hydrogen  to  expel  the  oarbon  and 
a  filament  of  reduced  tungsten.    This  method  was 

■  "in. I   i mplicated  (whilst   the  filaments  offered  too 

little  resistanci  i,  and  was  therefore  soon  abandoned.  At 
the  presenl  time  the  filaments  at.-  made  bj  nsdui 
tungsten  trioxide  with  sine  dust.  The  oxide  is  mixed 
with  the  call  ulsted  amount  of  dnc  dust  plus  -'<  pet  cut., 
and  is  heated  in  a  looselj  covered  iron  vessel  until,  in  aUxit 
8  minutes,  tin-  reaction  takes  place.  The  sine  is  then 
dissolved  from  the  mass  bj  means  of  hydrochloric  acid, 
i  ml  the  pure  tungsten  is  left  in  the  form  of  a  tin.lv  divided, 
amorphous  black  powder.  This  is  now  made  into  ■  jiasic 
with  water  and  a  suitable  agglutinating  material  (especially 
gum  tragacanth  or  caramel),  to  whion  a  little  glycerin  or 
castor  "il  has  been  added.  I  In-  paste  is  forced  through 
minute  openings  (about  0 ■"•"•  mm.  in  diameter  for  lamp-  "t 
18  oandk  powei  i  and  the  resulting  filaments  are  dried  ami 
heated  to  1000  t"  1  I'm  C  in  an  atmosphere  oi  hydrogi  n. 
whereby  the  agglutinanl  is  burned  awaj  and  the  diameter 

"f  the  tihimi  nt-  l-  reduced  by  iiIkuiI  30  percent      Finally 
the  filaments  are   made   white  hot.   by  tin  I   an 

electric  current,  in  an  atmosphere  of  an  inert  gas.  such  as 
hydrogen  oi  ammonia.  Another  and  -till  im.ro  recent 
method  of  manufacturing  tungsten  filaments  is  by  the 
use  of  a  colloidal  >"lnti""  of  tungsten,  obtained  bj  the 
alternate  treatment  of  the  metal  with  acid  and  alkaline 
i  uts.     By  this  meant  t  i  oHoidal 

up  tn    (imi  grins,   of  tungsten  in  a  litre  of  water  may   hi 

oiled.     The  metal  is  then  precipitated  by  the  ad.liii.ui 

of   ammonium  chloride,  l  L.im.  of  which  is  suffioienl  to 

-cparate  1  kilo,  of  the  metal  in  a  Boo  ulenl  form.  After 
-operation  of  the  supernatant  liquid  the  gelatinous  tung- 
i  ii  is  freed  from  water  by  kneading  it  in  silk,  and  may 
then  Ik-  pressed  into  filaments  (without  the  necessity  of 
any  binding  agenl  I  whit  b,  when  dry.  an-  subjected  to  the 
Motion  of  an  electrii  current,  and  an  then  ready  for 
lli.-  filaments  in  the  "  Siriu.-  "  and  "Colloid"  Lamm 
made  by  Qua  method,  whilst  in  other  tungsten  lamps  a 
binding  agenl   is  used  in  the  preparation.     Attempt 

iher  metal-  of  high  m-   pt  BUCb  as  osmium  and  zir- 

onium.  as  in  the  "Osram"  t     osmium  and  sirconium) 

and     "sirconium"     lamps,     have     nol     proved     very 

successful.     Methods  in  wnicb  addition-  have  l»-<n  mad.- 

to  carbon  filaments  to  increase  the  liirlit   or  reduce  the 

"iisunipti"ii    of    electricity    have    n|s,,    proved    nnaatn 

■ry.     Thus  in  a  lam])  recently  upon  the  market  the 

irln.n  filament  !  with  a  film  of  zirconium,  but 

n  all  such  attempts,  the  consumption  of  electricity 

-..on  rose  to  that  of  an  ordinary  oarbon  lamp,  whilst  on 

the  other  hand,  the  life  of  such  prepared  filaments  was 

shorter     The  filaments  in  metallic  lamps  an-  supported 


- 


Ci..  m.— TAB   S   TAB   PRODUCTS. 


[Dec.  15,  1910. 


u|«>n  nickel  urns  fixed  to  a  central  vertical   - 
whilst  in  lamps  oi  high  candle  power  tin-  supports  (.insist 
of   platinum   books       More   recently   molyrxtenrjm   wires 
have  K<-i>  need  in  plan-  of  platinum.     C.   \.  M. 

j»i  radiators.     ^  ates. 

-      \  I  \  i' 

Pati 

•  ■'.•  Furnace  for  the  distillation  of  —  ■  E.  Auburtin. 
Fr.  Bat.  116,799,  Maj  30,  1910. 
\  Brmiu  carbonising  ohamber  is  formed  with  healing 
flues  in  thf  two  side  walls  leading  in  a  regenerator  beneath 
the  QBambor.  Bai  h  Bitch  chamber  is  supplied  with  pro- 
ducer gas  from  a  main,  the  separate  units  briny  quite 
independent  of  one  another.  In  order  that  the  ooal 
nwv  be  of  i'  distant  oompoaition  during  the  distillation, 
the  walls  of  the  carbonising  chamber  arc  of  increasing 
thickness  from  the  bottom. — A.  T.  L. 

Filaments  '   Production  of  incandescent  electric  lamp • 

\V.  Rflhling,  Assignor  to  H.  Matachowaki,  Berlin, 
Germany.  U.S.  Pat  973,883,  Oct  35,  1910. 
Carbon  filaments  are  provided  with  a  coating  which  is 
either  formed  of,  or  contains,  antimony  or  an  element  of 
the  antimony-arsenic  group.  An  outer  layer  of  carbon 
may  be  deposited  over  the  antimony  coating. — H.  H. 

Electric-lamp  filaments;    Process  of  mahiti  Kent 

.      II.  (_'.    Parker.  Assignor  to  l'arki  T-e'li.rk  Electric 

I  o.,  New  Y..ik.     D.S.  Pat.  974,813,  Nov.  s.  1910. 

The   filaments  are   flashed   in  an  atmosphere  containing 
hydrogen  saturated  with  chromium  oxychloride  and  an 
sui  h  as  ethylene)  for  taking  up  the  gases 
liberated  in  the  Hashing  process. — H.  H. 

Coal;  Apparatus  for  the  distillation  of and  the  re- 
covery of  the  products.  R.  8.  Richards.  Wraysbury,  and 
H.  W.  Pringle,  Richmond.  U.S.  Pat.  974.019.  Nov.  8. 
1910. 

Pat  16,643  of  1909  ;  this  J..  1910,  553.— T,  F.  B. 

Incandescence  gas  mantles,  especially  those  mad*  of  artificial 

silk;     Man-ufactwt    of .     Dr.    Kreidl    und    Heller. 

Fr.   Pat.  410,3118.  Aug.  3.   1909. 

Brig.  Pat.  17.803  of  1909  ;  this  J..  19111,  1097.—  T.  F.  B. 

Metallic  filament  lamps  .  n  of .     H.  Kuzel, 

Baden,    Austria.     Eng.     Pat.    35,889,    Nov.    9,    1909. 
Under  [nt.  Cbnv.,  Dec.  31,   1908. 

She  Fr.  Pat.  408,624  of  1909  ;  this  .J..  1910,  618.-  T.  F.  B. 

Reeirit  gUne-lamp.  II.  !:■  mane  and  E.  Hurwitz.  Berlin, 
and  E.  Gottschalk,  Chariot  tenburs;.  Assignors  to 
Dents.  I,.  Gasgluhlicht  A.-6.,  Berlin,  is.  Pat.  974,296 
Nov.    1.   1910. 

See  Bag.  Pat.  16.603  of  1907  ;  this  J.,  190ft,  890.— T.  F.  B. 
Pyrophoric  metal  alloys.     En«.   Pat.   15,507.     See  X. 


III.— TAR   AND  TAR    PRODUCTS. 

I'  UESTS. 

Hydrocarbons  [tor] ;  Process  for  the  (realm)  nt  of  liquid . 

<;.  L.  Daviea  and  W.   I-'  London.     En" 

Pats.  10.908.  .July  20.  1909.  and  19.081,  Aug,  19,  1909. 
[a  order  to  separate  the  lighter  from  the  heavier  constitu- 
ents cjf  liquid  mixtures  of  hydrocarbons,  such  as  tar,  the 
mixtuo  ;   with  a  small  quantity  of  an  acid 

or  substance  of   a<  id   character,   and   the   separation   is 

I    by  stirring  with  a  suitable   mineral 
oil.    Buoh    as     kerosene,    petroleum     residues,    naphtha, 
benzene  oil,    etei      For  example,   gas   tar   heated 


to  about  180°  F..  is  stirred  with  from  1  to  2  per  cent,  of 
its  weight  of  sulphuric  acid,  from  3  to  4  per  cent,  of  one 
of  the  above  oils  is  then  added,  and  the  stirring  continued 
until  the  separation  is  complete,  which  generally  occurs 
after  a  few  minutes.  The  lighter  oils  are  then  run  off, 
and  the  residue,  consisting  of  the  acid  and  heavier  oils, 
may  be  freed  from  sulphur  by  treatment  with  air  "i  other 
gas.  and  then  washed  with  hot  water  to  remove  the  acid. 
The  consistency  of  the  resulting  pitch  depends  on  the 
quantity  of  a<  id  used  ;  the  hard  pitches  obtained  by  this 
proci  i  aid  to  have  much  higher  melting  points,  and 
the  soft  pitches  to  be  more  resilient,  than  those  obtained 
in  other  ways. — T.  F.  B. 

Tarry  coatings  ;    Process  foi  ng .     F.  Raschig. 

Ft.  Pat  416,177,  May  21,  1910. 

Emulsions  of  tar  with  day  form  efficient  coatings  for  iron- 
wood,  and  any  other  surfaces  ;  they  will  adhere  to  clamp 
surfaces,  but  will  not  absorb  moisture  when  dry.  The 
coatings  are  not  softened  by  heat,  and  are  much  less  com- 
bustible than  ordinary  tar  coatings.  A  clay-tar  emulsion 
may  be  prepared  by  mixing  21"'  kilos,  of  clay  with  100 
kilos,  of  water,  and  adding  gradually,  with  stirring.  500 
kilos,  of  tar  and  300  kilos:  of  water;  such  emulsions  can 
be  diluted  to  any  extent  with  water.  (See  also  this  J.. 
1910.  758.)— T.  F.  B. 

Coal  tar;  Process  for  obtaining  oil-'  rich  in  bitumen  from . 

1 1.  Krojanker.     Ger.  Pat.  227.492,  July  28.  1909. 

The  processes  usually  employed  for  extracting  bituminous 
substances  from  coal  tar  arc  to  treat  it  either  with  coal 
tar  oils  of  very  high  boiling-point,  or  with  a  large  excess 
of  oils  of  low  boiling-point,  e.g.,  benzene.  It  has  been 
found,  however,  that  the  greater  the  volume  of  benzene 
us.  d.  the  greater  is  the  insoluble  residue:  for  example, 
when  from  2-7  to  30  parts  of  benzene  are  used  to  extract 
one  part  of  tar.  the  insoluble  residue  varies  between  5  and 
and  6-9  per  cent.,  whilst  when  using  0-9  part  of  benzene 
to  one  part  of  tar,  only  3-25  per  cent,  of  residue  remains  un- 
dissolved. The  patentee  therefore  claims  the  use  of  very 
small  quantities  of  benzene,  preferably'  90  per  cent,  of 
the  weight  of  the  tar  to  be  extracted,  the  benzene  being 
distilled  from  the  resulting  solution  in  the  usual  manner. 

— T.  F.  B. 

Anthraquimme  and  its  derivatives  ;    Process  for  producing 

.     Badisohe   Anilin    und   Soda    Fabrik.     Fr.    Pat. 

410.735.  June  3.  1910.     Under  Int.  Conv..  Nov.  2,  1909. 

Anthracene  and  its  derivatives  are  oxidised  to  authra- 
quinone  and  its  derivatives  by  means  of  nitric  peroxide 
in  presence  of  a  suitable  solvent  or  diluent.  30  kilos,  of 
nitric  peroxide  are  mixed  with  100  kilos,  of  nitrobenzene, 
and  25  kilos,  of  anthracene  are  added  at  a  temperature 
of  about  15"  C.  ;  after  standing  for  some  hours  at  the 
ordinary  temperature,  the  mixture  is  slowly  heated  to 
about  Tci  l'..  and,  when  the  evolution  of  nitric  oxide  has 
is  allowed  to  cool,  and  the  anthraquinone  filtered 
off  and  washed  :  the  nitric  oxide  is  re-converted  into  the 
peroxide  for  use  in  another  operation. — T.  F.  B. 

• 
oxythionaphthene,     and    their    hcmologues    and 

substitution  products  ;    Production  of  derivatives  of 

S.  m    pourrindustrieChimiquea  Bale.      Fr.  Pat.  410.707, 
Aug.  13.  1909. 

By  the  act  ion  of  phosgene  on  indoxyl,  or  oxythionaphthene, 
or  their  hone  derivatives,  new  carbonyl  deriva- 

tives are  obtained,  which  are  not  decomposed  by  air. 
The  product  obtained  from  indoxyl  is  a  greyish-white 
Bubstance,  of  m.  pt.  109°— 110°  C,  soluble  in  alcohol, 
benzene-,  and  acetic  acid  ;  when  treated  with  bromine  in 
of  i'  etic  acid,  it  is  converted  quantitatively  into 
dibromoisatin,  of  m.  pt.  240°— 247°  C— T.  F.  B. 

N-Alkyl-       and       X-aryl-arylsulphamino-anthraquinones ; 

Process    for    preparing .     F.    Ullmann.     tier.    Pat. 

227,324,  Dec.  14.  1909.     Addition  to  Ger.  Pat.  224,982, 
July  20,  1909  (see  this  J.,  1910,  1098). 

When  halogen-anthraquinones  or  their  derivatives  are. 
t  tested  with  derivatives  of  arylsulphamidcs  of  the  formula* 
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R-NH-SO     .r  (w  linv   l:   r.  : 

ably  in  pi  hi!  |, 

oombine  w  it  h  ha  I  ilphaminn 

anthraquinonea  art'   |>ro(lu  itiliscd  in 

the  preparal  ion  ol  dyi  ■ '  uffs       I     I     B 

Tar  paint  nr  tar  coalings,      II,  •.  on 

Rhim  I  I'M" 

Under  Inr.  Conv.,  Maj    I.   1910 

I  i.     Pat.     Hi. ,177    "i     1910;     pi  ill: 

AVcyl  and  aryl  .  »/<  rt  ol  phthalic  acid  a 
227.667      S      Mil 


IV.  COLOURING  MATTERS  AND  DYES. 

Logwood;      Valuation    of  <•■    Grasser.     Collegium. 

1910,461      163. 

The   method   consists   in    i  the    volume   of   the 

precipitate  produced  when  an  aqueoui 
u  treated  with  lead  acetate.     The  pi   i  nol  atl«|»il 

a  quantitative  estimation  o£  the  dyestuff  but  gives 
results   a>    regards    the   comparison   oi    vat  mples 

among  themselves.  Five  granu  ol  round  i  mpeohj 
wood,  containing  10-5  per  cent,  ol  watei  an  extracted 
with  Ski  Ojc.  nt  water  for  1.1  hours.  The 
diluted  to  260  c.c,  of  which  50  c.c.  are  pr»  ipitated  with 
L'n  c.c,  of  ii  20  |>t  cent,  lead  acetate  solution.  \  portion 
of  thr  precipitate  is  centrifuged  by  hand  nutes 

when  the  volume  of  the   precipil  be   read  off,  a 

sharp  division  having  been  obtained.     From   I  to  6  grms. 
of  logwood  should  always  be  taken  to  200  c.c.  of  n  ■ 
otherwise  inexact    results  are  obtained.     It   is  also 
simultaneously  to  carry  out  a  blank  experiment  throughout 
with  a  sample  of  standard  material.      .1.  ( '.  I  . 

thUphicU  dyettup.     IT.     II.  Wichelhaus.     Ber.,  1910,48, 

2028     8926.    '  ompare  this  J.,  1907,  I 
Is  following  up  liis  hypothesis  that  the  simples)  Bulphide 
dyestuffs  are  derived  from  cellulose,  the  author  has  distilled 
purr  cotton-woo]  (20  kilns.)  and  shows  thai  phenol  is  the 
sole  producl  of  a  phenolic  nature.     When  phenol  isoxidi 
phenoquinone,    |'isH14(i,.    is    produced.      Tins    hat 
intensely   red  colour   but    no   dyeing   properties.     When, 
however,  it  is  heated  in  the  usual  way  with  sulphur  and 
an  alkali  sulphide  (best  under  pressure  at  200      220    I 
it  is  readily  converted  into  a  sulphide  dyestuff  «liii  h  dyes 

on  in  dark  brown  shades.     These  fa 
the  conclusion  thai   Croissant  and  Brdtonnidre's  sulpl 
dyestuff  was  derived  from  cellulose.     That  stuffs 

present  in  wood  are  also  derived  from  cellulose  was  shown 
liy  the  fact  that  phenoquinone,  when  left  in  contact  with 
sodium  acetate  ami  water  at  the  ordinary  temperature 
for  in  days,  yields  s  dyestuff,  soluble  in  sodium  i  arbonate, 
which  dyes  cotton  brown. 
Dithioffuorescein  chloride 
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C.H-C1 


\ 


0. 


ess''  V.H.q/ 

which  has  n<>  dyeing  properties,  yields,  when  condensed 
in  the  presence  of  sulphuric  acid,  products  which  dye 
from  a   sodium  Bulphide  bath. — J.  C.  C 

Aniline  Murk.  IV.     R.   Willstatter  and  C.  Cramer.    I 
1910,  43.    2976     2988.     (See  also   this  J.,    1909,   695, 
1244:    1910,  111113.) 
I'm:  authors  have  worked  out  ining 

the  number  of  quinon  in  a  quinonoid  i tpound, 

which   consists    in    heating   the   substance    with    phi 
hydrazine  carbamate  in  an  atmi 
and  measuring  the  nitrogen  evolved.     Examples  ai 
showing  the  application  ol  this  I  quinonoid 

aso-compounds  and  the  method  is  made  use  of  in 
taining  the  number  of  quinonoid  •  in  the  various 

Aniline   Blacks.     In  all  these  the  reduction   take! 


in  iharplj   distinct   pliuscs,  thu  iplo,  m  thi 

reblj     i|u loid    blai  k,        Bit  1" 

the   Hi  4  I  at  80°  £, 

and    the   third    at    abovi 
oloui  lei ).     II"     amount    of    h  lired    during 

1  he  I  111  .  and  till- 

niid. ill tning  i 

one  m  lin  h  Is  « ith  i  he  pn  - in  1 1 

of  48  uinonoid  bj 

lysed  lila.  k  is  the  most  diffii  ull  to  rcdui  c  and  indi  •  .1  the 
redui  tion  i  ould   onlj    l«    offi  i  tod   bj    ^\' 

Black   which  app  dytically. 

nd  it 

Beemfl    probable    that    thi 

amount  of  an  imp 

The    following    table    shows    thi     number   oi    quinonoid 

nuclei  Contained  in  various    Vnilinc  Bkw  ks  exami I. 
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inthraquinem    derivative*;    Colour  and  affinity  Inr  mar- 
daw  — .     ;;.  G.  Heller.     Ber.,  1910,  43.  2890 

2892       i  ompare  this  J.,  Phis,   i  i  17 

conclusion   previous!]    drawn  that   the  affinity  for 
mordants   ol   antnraquinone  dci  varies   with  the 

intensit]  apparently 

tradicted  by  the  statement  (Elbe  and  Bunch,  J.  prakt 
Chem.  1890,  [ii],  11  •  bat  the  salts  of  anthraquinone- 
I  :  :t-.  -i:!!-.  and  -I  :  l-dicarboxylic  acids  are  reddish. 
\  repetition  of  the  work  oited  has  shown,  however,  that  the 
ilkaiine  solutions  of  these  Bubstances,  when  in  the  pure 
state,  are  completely  The  Bubsl 

by  metallic  mordants  only  to  a  very  slight  extent.     J.  I 

Patents. 
Fat  dyestuffa  and  process  of  making  tame.     Parbeniabr. 

,  I  list    Addition,  date. I  June   1. 

1910  (undi  1   Int.  '  -.in.,  .luh  '.i  and   Dei     27,   1909),  to 

l'i.  Pat  107,607,  Oi  t.  I,  1909. 
i'm:  substituted   isatins    mentioned   in   tl  itent 

s...  Eng.   Pat    7.  1    this  J.,  1910,  81  1  may  be 

iced   by  analogous  derivatives  of  naphthiiatin.     For 
exan  1  hthisatin  is  1  .inverted  into  the  ohloride  by 

means  ..t    phosphorus   pentachloride  and   the   p 
condensed  with  o-anthrol.     The  dyestuff  obtained  . 
an  orange  yellow  vat  which  dyes  cotton  in  greenish  . 
shades.     .1   '     C 

Axhdytstuffs  and  their  interned  Production 

of  .     Farlnnfabr.  vorm.   F.   Bayer  and  Co.     First 

Addition,  dat.d  April  30,  1910   under  [nt.  1  onv.,  July  '.'. 
t..  Ft.  Pat  113,982,  Mai   1.  I".  1910   -■  •   Cmj.  Pat. 
28  717  ol   1909;    this  .1  .   1910,   lOfil 
I  >i  w.i.  i.i.i:i\  a  u\  is   of    aromatic    amines    which   do   not 
tain    tutro-    or    sulphonic    groups    are    combined,    in 
neutral  or  alkal  or2-arylalkylamino- 

K-naphthol-6-sulphon     a   ids    n  ::    ii   l-substituted  deriva- 
tives.    For  example  iff  prepared  from  o-chloro- 
aniline    and    2-phen               •  sulphonic    acid 
brown  -li 

I,,//  he    Anilin    und 

June  :i.  1910.     Under 
Int.  Conv.,  April  4.  1 
Win  «dth  perehloro- 

methylmercapl  1  ''•■n  "f  dry  .-h! 

,,n   ,  tram   of    inline)   in 


1370 


Ci_  V.— FIBRES;   TEXTILES;   CELLULOSE;   PAPER. 


[Dec.  16,  1910. 


procure  "'  solvents  or  diluents,  and  with  or  without 
addition  of  catalytic  agents,  Buch  as  i  oppt  i  or  copper 
salts,  ami  Bubstanoes  which  combine  with  hydrochloric 
n*  ill.  derivatives  an  obtained,  which  can  Im*  osed  directly 
dyestufis,  oi  may  I"-  converted  into  dyestufis.  The 
compound  obtained  from  2-anunoanthraquinone,  having 
the  formula,  (  Si NH.(  uII;ii.i..  forma  reddish-brown 
vats  with  alkali  hydroeuiphites,  in  which  cotton  is  dyed 
red-brown  nhadee,  changing  to  orange  when  washed,  anil 
exposed  to  tin:  air.  The  dyestuff  from  2.6-diamino- 
anthraquinone  gives  yellow  shades;  that  from  the  1.4- 
compound,  grey  shades,  and  that  from  1-aminoanthra- 
quinone  violet-brown  shades.     T.  K.  B. 

■tuft"    dying    cultoti    direct;     Manufacture    of    . 

Head  Holliday  ami  Sons,  Ltd.  Fr.  Bat.  41(1,898. 
June  *.   I9ia 

Oktho-  nr  para^hlorodiazobeniene  oi  a  mixture  of  the  two 
i>  combined  with  aminonaphtholdisulphonic  acid  H  in 
and  solution  and  thin  a  molecule  of  a  diazo-  or  tetrazo- 
compound  is  added  to  tin-  product  in  alkaline  solution. 
In  case  a  tetrazo-compound  has  been  used,  one  molecule 
of  an  amine  or  a  phenol  is  finally  added.  When  the  inter- 
mediate monoazo-componnd  described  above  is  treated 
with  tetiacotised  benzidine,  and  m-phenylenediamine  is 
used  as  the  end  component,  a  dyestuff  is) obtained  which 
produces  deep  black  shad  s  on  cotton. — J.  ('.  ('. 

Dgestufft  of  /)••  amlhracau  aeries;    Manufacture  of  . 

I'.  A.  Newton.  London.  From  Farhenfalir  vorm.  F. 
Bayer  und  Co..  Elberfeld.  Cermany.  En".  Bat.  4530, 
Feb.  23,  Ulln. 

See  l.S.  Pal.  961,387  of  1910  ;  this  J.,  1910,  1099.— T.F.B. 

A-.'i  dyestuff;    Process  for  making  on  .      Farl>enfahr. 

vorm.    F.    Bayer    und    Co.      Fr.    Pat.    416,472,    May   27, 

1910.     Under  Int.  Conv.,  Dec.  7.  1909. 
See  Eng.  Pat.  29,458 of  1909  ;  this  .1..  1910,  1051.— T.F.B. 

Vat-dyeing    colouring    matters;     Manufacture    of    . 

Kalle   und   Co.,    A.-G.,    Biebrich   on   Rhine.   Germany. 
Eng.    Pat.    5808,    March   8.    1910.     Under   Int.    Conv 
March   10.   1909. 

See  Fr.  Pat.  413,799  of  Pile  ;   this  J.,  1910,  1099.— T.F.B. 

Aminohyilroiynaphthalmr     sulphonic     acid  ;      Process    for 

making  an  ,  and  a:o  dyestuffs  therefrom.      Kalle  und 

Co..  A.-G.  Fr.  Pat.  416,963,  May  4.  1910.  Under  Int. 
Conv..  .May   II  and   12,   1909. 

See  Km.'.  Pats.  9743  and  9744  of  1910  ;    this  .1..  1910,  872 
and  1297.  -T.  F.  B. 

Vat  dyestuffs  'tyring  like  indigo  ;   Production  of  halogenated 
Boc  pour  I'lndustrie  Chimique  a  Bale.     Eighth 
Addition,    dated    Aug.    14.    1909,    to    Fr.    Pat.    372 V,»7 
Inc.    17.    1906. 

See  Eng.  Pat.  (1351  of  Pill) ;  this  J.,  1910.  1197.— T.  F.  B. 

AtUhracem    dyestuffs;    Production  of  and  of  inter- 

mediati    products.     Boo.    pour   I'lndustrie    Chimique   a 
IMe.     Second  Addition,  dated  Aug.  18.  1909,  toFi    Pal 
398,015,  March  12,   1908. 

See  Eng.  Pat.  l'ii.127  of  1909;   this  J.,  1910,  267.-  T.F.B. 

[Azo]  dyestuffs  ,    Black and  process  /or  making  thtm. 

Earbwerke  vorm.  Meister  Lucius,  und  Bruiting.  Third 
Addition,  dated  May  30,  1910,  to  Fr.  Pat.  405,928, 
Aug.  11.  1909,     Under  Int.  Conv.,  duly  5.  1909. 

Sn  Eng.  Pat.  23.204  of  1909  ;   this  J.,  1910,  938.— T.F.B. 

Monocao  dyestuff  ;  Process  for  making  a .     Farbwcrkc 

vorm.  Meister,  Lucius,  and  Pruning.  Fr.  Bat.  416,052, 
April  4,   191(1.      Under  Int.   Conv.,   April  27.    1909. 

in.'.  Pai.  dt97  of  1910;   this:!.,  19)0,  1051.— T.  F.  B: 


Monoazo  dyestuff ;    /'/kiss  /or  making  a  red  .      Farh- 

werke  vorm.  Meister,  Lucius,  und  Briining.  FY  Pat. 
416,275,  May  23.  1910.  Under  Int.  Conv..  May  25, 
1909. 

See  Eng.  Pal    12,426  of  1910  ;  this  J„  1910, 1002.— T.F.Bj 

I  hi  [thioindigo]  dyisliitjs  ,    Process  for  making  brown . 

Farbwcrkc  vorm.  .Meister.  Lucius,  und  Briining.  Fr. 
Bat.  416.414,  Aug.  6.  1909. 

See  U.S.  Pat.  959.617  of  1910  ;  this ,).,  1910.  809.— T.F.B- 

Anthraq-uinom     series  ;     Manufacture   of   a   salmon-red   vat 

dyestuff  of  the .     Farbwerke  vorm.  Meister.  Lucius. 

und  Briining.  Fr.  Fat.  417.113.  June  13,  1910.  Under 
Int.  Conv..  July  31,  1909. 

See  Eng.  Pa(.  15,523  of  1910  ;  this  J.,  1910,  1297.— T.F.B. 


Jiiiliyn  white  :   Solid,  stable  preparations  of .  Badische 

Anilin  und  Soda   Eabrik.     Fr.  Pat.  417,071,  June   11, 
1910.     Under  Int.   Cony.,  Nov.   10,   19(19. 

S»:  Eng.  Pat.  30,197  of  1909  ;  this  J.,  1910,  1051.— T.F.B. 


V— FIBRES  ;     TEXTILES  ;     CELLULOSE  ; 
PAPER. 


Sulphurous    acid    in    waste    lyes    of   sulphite    pulp    mills  • 

Determination  of  .     A.  Stutzer.  Chem.-Zeit.,  1910, 

34,  1167—1168. 

The  standard  method  for  the  determination  of  sulphurous 
acid  in  foodstuffs  is  to  distil  with  a  current  of  carbon 
dioxide  together  with  steam  in  presence  of  phosphoric 
acid,  collecting  the  vapours  in  iodine  and  weighing  the 
sulphuric  acid  produced  as  barium  sulphate.  In  this 
way  are  determined  not  only  the  inorganic  sulphites  but 
also  the  sulphurous  acid  held  in  combination  with  alde- 
hydes and  sugars.  The  waste  lyes  of  sulphite  wood  pulp 
mills  contain  in  addition  to  these  forms  of  sulphurous 
acid,  combined  sulphurous  acid  in  the  form  of  calcium 
lignosulphonate,  and  when  such  lyes  are  treated  with 
phosphoric  acid  in  the  manner  described,  the  results  are 
variable,  according  to  the  degree  of  decomposition  under- 
gone by  the  various  organic  derivatives  of  sulphurous 
acid  present.  The  values  obtained  increase  with  the 
time  of  distillation  and  the  concentration  which  the 
phosphoric  acid  thereby  undergoes.  But  in  the  analysis 
of  waste  sulphite  pulp  lyes,  it  is  for  most  purposes  only 
of  interest  to  determine  the  quantity  of  sulphurous  acid 
which  is  readily  split  off  under  certain  conceivable  cir- 
cumstances, whilst  the  more  firmly  fixed  sulphurous  acid 
may  generally  be  considered  as  harmless.  The  author 
therefore  proposes  distillation  with  acetic  acid  instead 
of  with  phosphoric  acid,  the  weaker  acid  readily  decom- 
posing the  inorganic  sulphites  but  only  attacking  the 
sulphurous  acid  in  combination  with  aldehydes  and 
lignin  to  a  slight  extent  in  a  short  duration  of  distillation. 
250  c.c.  of  water  are  placed  in  an  Erlenmeyer  flask  of  750  c. c. 
capacity,  the  air  is  expelled  by  carbon  dioxide,  and  25  c.c. 
of  the  waste  sulphite  lye  and  25  c.c.  of  25  per  cent,  acetic 
acid  are  added.  The  liquid  is  kept  in  full  ebullition  for 
15  minutes  whilst  the  vapours  are  collected  in  iodine 
solution.  This  period  of  distillation  is  ample  for  the  decom- 
position of  sodium  and  calcium  sulphites.  Aldehyde- 
sodium  bisulphite  is  decomposed  only  to  the  extent  of 
48  per  cent.,  as  against  228  per  cent,  with  phosphoric 
acid  under  similar  conditions ;  calcium  lignosulphonate 
is  decomposed  (using  50  c.c.  of  acetic  acid)  to  the  extent  of 
3-3  per  cent.— J.  F.  B. 

Volumetric  determination  of  nitric  acid  in  nitrocellulose, 
nitroglycerin,  and  other  ctnnpounds.  Bronnert.  See 
XXII. 
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JPIom  -""'  wast*    tilk ;    Process  j<>i  thi   A  I  hairs 

awl  other  extranfotu  matter  in  V.  Soignol,  Lyons, 

France.     I'.s.  Pal    074,440,  Nov.  I,  1910 

BlIBS,  horsehair,  nails,  ami  horny,  gelat us,  ur  other 

Mbttances  are  removed  from  floss  or  waste  ^ilk  l>v  treat 
inriit  «iih  ■  dilute  solution  ol  an  alkali  sulphide  containing 
■  mall  quantity  ol  oil,  rapidly  washing  in  hot  water,  ana 
linullv  rinsing  in  » ■  * >  1 1 1  water  to  remove  traces  "l  Bulphidi 
ami  the  debris  of  the  animal  impurities.     T.  F.  B. 


floss   rilk  and  tin    product*  which  on    obtained  from   it; 
Process  for  treating  T.   [nouye  and  T,  Moohida. 

ft.    Pat.  416,627,  March  26,   1010.     Undei    hit    Oonv., 
.Inly  16,  1900, 

ID  To  obtain  a  partially  degummed  product,  tin  waate 
produced  in  spinning  silk  is  plunged  into  cold  water  t" 
wet  it  out  evenly  and  then  immersed  in  olean  water  .it 
4.">  C  fur  24  hours.  The  excess  of  wain  is  next  removed 
ami  tl»'  silk  is  treated  with  a  detergent  solution.  During 
this  process,  the  fibres  swell,  separate  from  one  another 
an<l  then  absorb  a  moderate  amounl  of  fatty  Bubstanoee 
which  enable  them  to  undergo  the  subsequent  processes 
»ith  h-ss  risk  of  breakage.  (2)  To  obtain  ■  completely 
rsBgammed  produot  the  material  is  immersed  in  •  -« » 1 « I 
water  and  thru  bailed  for  1  —  t A  hoars  with  b  solution 

containing    16   per   cent,    of    soap   on   the   weight   of    silk. 

(subsequent  washings  tirst  in  lukewarm  water  and  after- 
wards in  cold  water  complete  the  process.    -P.  F.  C 


Thread* ;  Brilliant  -  with  metallic  lustre,  Farbenfabr. 
\  i>i  in.  F.  Bayer  und  Co.  Second  Addition,  dated 
.lime  11.  1910,  to  l"r.  Pat.  408,370,  Oct  i'7.  1909 
(this  .)..  1910,  b24.   1299). 

In  the  coating  of  threads  with  cellulose  acetate,  with  "i 
without  metallic  powders  or  pigments,  the  addition  of 
certain  organic  substances  is  specified,  with  a  view  to 
tnereasing  the  pliability  of  the  coating  layers.  The 
organic  substances  mentioned  include  certain  amines, 
smlides,  amides,  imides,  ethers,  esters  and  halogenated 
derivatives.  Specific  examples  relate  to  ethylbenxoyi-o- 
tohiidine.  acetin  and  acetylbenzyl-o-toluidine.     •'   F.  B. 


Cellulate  or  pyroxylin  compound,     I'   II    \.  Letter,  \ 

tO     \      M.    Il.llihne   and    K     I..    (Juan, It,    Italtllnore        I     S 

Pat    97  1,28  ■    Not    I.  1910 

From  :i  to  M>  pen  cent  of  sulphur,  dissolved  in  chloroform, 
'added  to  a  solution  of  "oolfajose.  ,.i  pyroxylin  in  aeetone 
oi  othei  solvent,  and  the  mixture  is  evaporated  to  dun.-. 
it   lea  nut  I  tempera!  ore.      I     !■'■  H. 


Seaweed;     Cellulo&t    product    derived    from 

'iiiiih   for  absorb  C.    V  Sabourin  and   l     l. 

Uarinier.     Fl    Pat     116,046,  Man  b  26,  1910. 
\   si  n—  i  ii  i  it    for   cotton    wool   and    lint    foi    dn 
also  for  wool  and  horsehair  in  certain  of   their 
prepared    from    marine    plants,    particularly    sign     The 
i.    flrst   subjected   to    the    decolorising    treatment 
d  In  Ft    Pat,  412,909  (thii    I  .  1910,  1 1  <  >J       I  hi 

materia]     thus     prepared     then     in 

boiling  under  pressure  with  ■  solution  of  sodium  or 
potassium  hydroxide  mixed  with  rosin  in  the  proportions 
ary  to  form  a  soap,  to  which  is  also  added  one. 
tenth  of  its  weight  of  a  saturated  solution  ,,f  sine  chloride. 
Digestion  is  continued  until  only  the  fibrous  oelliiloM  of 
the  alga  remains,  and  the  purified  product  it  dried 

—J.  I    B 


Cettulpst  uters  and  their  treatment.     II.  8.  Mink.      Fr.  I'at, 

116,762,   June  4.    li'lii.     Under   Int.   Oonv.,    Feb.    n>. 

1910 

In  >-.  lower  acetates  of  cellulose,  monoai  i  tab   oi   diai  ■  I  \bt 

or  any  product  of  intermediate  composition,  an  prepared 

by   the   partial   hydrolysis  of   the  tnnrt.it.         It    is  known 

•  ■illy  in  this  highest  degree  of  aeetylation  are 
the  eellulo-e  esters  capable  of  being  formed  into  films  or 
Consequently,  the  latter  an-  first  produced 
from  the  triacetate  and  then  submitted  to  the  limited 
action  of  a  hydrorysing  agent  i  sodium  hydroxide,  ammonia, 
sodium  carbonate,  etc,  In  this  way  the  lilms  or  threads 
may  be  converted  superficially  or  in  pattern-  or  de.uns 

into  the   lower  aeetates  of  eelllllose,    wllieh     posses,    hygro- 
scopic properties  different  from  those  of  the  triacetate  This 

conversion  is  stated   to  be  advantagt -  in  the  i 

backing  films  for  photographic  emulsions  or  in  thi 
artificial  silk  which  has  t.,  In    dyed. — J.  F.  B. 


falling  /tux.     Process   for  A.   and    N.   Cousinne. 

Fr.    I'at.   416,339,    May    12,    1910. 

EUCKS  containing  the  woody  part  of  tin  x  (annatsi  an 
|ilaee.l  Utside  a  tank  into  which  water  is  afterwards  run. 
As  soon  a.s  this  water  has  become  saturated  with  the 
salable  part  of  the  material  contained  in  the  Backs,  it  is 
run  into  a  second  tank,  being  delivered  through  a  per 
located  pipe  into  the  spare  between  the  two  false  bottoms 
with    wliieh   thi-   tank    is    provided.    The   delivery    pipe   i- 

al.-o  surrounded  by  sacks  containing  the  w lv  part  of 

flax.  The  flax  to  be  retted  is  placed  on  the  upper  false 
bottom  and  is  kept  below  the  surface  of  tin  water  in  the 
tank  by  means  of  a  hurdle.  The  second  tank  i-  also 
fitted  with  stopcocks  and  valves  for  regulating  the  siipplx 
of  water  anil  with  a  steam  pipe  for  heating  it       P.  F.  C 


Vapours  of  volatile  solvents  particularly  ether,  during  tin 
spinning  of  viscous  rubstancet  ;  Means  for  collecting 
the .    J.  Fournaud.     Ft.  Pat.  116,084,  Julj  28,  1909 

Ax  arrangement  for  collecting  the  vapours  of  ether  daring 
the  spinning  of  artificial  filaments  from  collodion  is  d<  - 
crihod.     It    ci msists   of   a    casing   envelopinj 
as  possible  the  spinning  tubes.      This  envelope  consist*  ol 

three  parts  ;  a  fixed  shield  of  metal  on  the  inside  a 
perforated  channel  at  the  bottom,  ami  a  movable  shield 
on  the  outside,  which  is  balanced  by  weights  90  that  it 
can  be  dropped  when  access  is  required  to  the  tabes.  The 
shape  of  the  casing  is  designed  bo  as  to  avoid  eddies  and 
so  that  a  very  small  volume  of  air  is  a-spirated  by  fans 
which  at  the  same  time  produce  very  strong  suction. 

-^J.  F.  B. 


Cdlulos*  from  isjHirto  and  utlur  fibrous  materials ;    Mmm- 

jiirinn  at  In/  in' mi-  "I  -"i  or  suit  water.     A.  Lotte. 

Fr.    Pat    117,035,  .lime   11,   [910.     Undei    Int.  Conv., 

dune  21,   1909 

-i  \  watei  or  saline  waict   i-  purified  bj   the  addition  of 

ammonium  phosphate  and  sodium  carbonate  in  order  t.. 

precipitate  the  magnesium  compounds.     Lime  may  also 

i.    used  to  facilitate  the  precipitation.     The  water  thus 

btained  i-  utilised  for  the  preparation  of  what  is  called  a 

•  hloro. sulphite  of  calcium   liquor,   by  absorbing   sulphur 

dioxide  in  the  saline  water  in  presence  of  lime     For  the 

manufacture  of  cellulose,  the  material,  suitably   pn 

[..•I  m  a  mixture  of  purified  saline  water  and  an 
Id  digestion  liquor  for  24  bouts.  Ii  t-  then  washed  and 
rushed  in  a  mill,  and  is  finally  heated  with  the  ehloro. 

sulphite  of  calcium  or  of  sodium.     .1.  F.  B. 


Mliiiiiiiwiiil- ■  .    Process  !■■'  preparing  tolutions  ■■!  ,and 

their  applications.  H.  I..  .1.  Chavaasieu.  Second 
Addition,  dated  Jolj  31,  1909,  •  •  Fr.  I'at.  306,402, 
h,.  27,  1907  (see  tin-  J.,  1909,  122  .  1910,  ii" 
i  KRT.viv  albuminoid  substances,  especial!}  caseins,  are 
converted  by  treatment  with  solution-  of  alkali  snlpho 
carbonates,  into  solutions  whnh  arc  coagulated  bj  ammo- 
nium sulphate  or  by  dilute  a.  ids.  When  these  solutions  are 
mixed  with  solutions  of  cellulose  xanthste,  products 
similar  to  ties,  described  in  the  principal  patent  are 
obtained  :  they  may  be  used  for  the  preparation  of  U 

Similar  solutions  are  also  produced  by  mixing 
solutions  of  viscose  with  solutions  of  protein?  in  8  to  10 
IR-r  cent,  caustic  alkali  Bolutions     -T.  K.  B. 


I      BLEACHING;  DYEING;  HUNTING;   KIMslllNi.. 


IDec  IS,  1910. 


I'rnt   ,lurt  ;     Mn  mi  fuel  ii  re    .■/   n    pitoiio,    porous   ami    lilted 

material  from .     (..  H.  F.  Pape.      Fr.  Pat.   116,782, 

May    in.    1910. 
The  peat  obtained  from  the  upland  marshes,  also  called 
peat  dust  oi  sihmII  peat,  is  Round  in  suitable  nulls  and 
is  then  mixed  with  powdered  eti  .  so  .is 

to  form  an  intimate  mixture,  the  fibres  of  tin-  peal  beoi  iming 
coated  with  a  layer  oi  mineral  matter.  Alternatively, 
the  mixture  may  be  effected  without  the  special  grinding 
oi  the  peat,  rhe felted  material  tluis  obtained  is  eminently 
suitable  for  packing  purposes,  for  insulating  pipes,  etc., 
lining  walls  ami  Boors,  and  for  other  industrial  uses. 

—J.  F.  B. 

Siting  •m<'  impregnating  /»!/»• ''.  wood.,  and  lih   substances  . 

Process  for .     A.  Kuldkepp  and  H.  Graf,  Herrefer 

ite,  Russia.     Eng.   Pat.  24,111,  Oct  20,   L909. 
See  Fr.  Pat.  408,565  oJ  1909  :  this  J.,  L910,  624.     I.  F.  B. 

I'ulp  fibres  .-   Method  oj  and  apparatus  for  separating 

from  pigments  and  other  impurities,  such  as  an  present  »« 
nosh  papers,  B.  W.  Peteche,  Yonkere,  N.Y..  U.S.A. 
Eng.  Pat   10,229,  April  26,  1910. 

SrbU-S.  Pate.  955,898  and  955,990  of  1910 ;  this  J.,  1910, 

689.     T.  I".  B. 

Bagasst  :    Method  of  treating  .    T.   J.   Hutchinson, 

Manchester.     U.&  Fat.  975,387,  Nov.  8,   1910. 

See  Eng.  I'u-  20,266 oi  L907  :  this  J.,  1909,  105.— T.  P.  B. 

Pyroxylin  composition  .  W.  'i.  Lindsay. 

Fr.  Pat.  4U.,s-t:),  June  7,  1910.  Under  Int.  ('en-.. 
June  20,  1909. 

See  l\s   Pat.  961,360  of  1910;  this  .1..  1910,875.— T.  F.  B. 

Manufactun  of  fuel  blocks  [with  wast  sulphite-cellulose  lyes]. 
U.S.  l'at.  974,001.     Set   11a. 

tiepurni  or  impurities  from  solutions. 

Fr.  Pat.  416,974.     Set   XI. 


VI.— BLEACHING  ;    DYEING  ;    PRINTING  ;, 
FINISHING. 

Adsorption  [of  dytstujfs] ;   Influence  of  chemical  affinity  in 

On  phenomena  of  so-called .     L.  Vignon.     Comptes 

rend.,  1910,  151,  673—675. 

The  author  has  extended  his  experiments  (this  J.,  1910, 
dyestufis  (picric  acid.Fuchsine  S)  in  real  solution, 
using,    i  zinc    oxide,    hydrated   alumina, 

hyd rated  and  ign it  and  silk.     Whilst  i 

present  ing  the  adsorption  by  the  silica  and  the  asbestos  was 
0-06,  thi  ixide  was  .V  15,  for 

alumina  4-02,  for  silk  7-91.  All  thi-.-e  three  suhstanees, 
though  insoluble,  have  yet  determinate  chemical  functions, 
and  ehemieal  affinity  is  the  force  which  determine  l 
fixation  on  their  surfaces  of  the  dissolved  colouring  matter. 
The  phenomena  of  adsorption  comprise  two  distinct  cases  : 
substances  in  pseudo-solution  or  in  suspension  are  fixed 
by  molecular  (or  particular)  attraction ;  those  which  are 
really  dissolved  are  fixed  by  chemical  affinity.- — J.  T.  D. 

P      I  I    NTs. 

Hcouriruj  wool  awl  other  analogcm    operation    -    Apparatus 

for .     J.  F.  While.     Fr.  Pat.  416,481,  May  23,  1910, 

Under  Int.  Conv.,  April  22.  1910. 

The  wool  is  delivered  by  a  carrier  into  a  channel  ai 
in  the  upper  part  of  the  washing  chamber  and  whilst 
travelling  along,  is  sprayed  with  washing  liquor  until 
it  becomes  thoroughly  saturated,  it  is  then  allowed  to 
fall  on  to  the  upper  oi  two  horizontal  compound  supports 
or  tables,  one  higher  and  the  other  lower,  each  consisting  of 
series  of  perforated  longitudinal  supports.  The  two 
series  have  imparted  to  them  compound  to-and- 
fro  motions  in  opposite  directions.     After  travelling  the 


length  of  one  table,  tin  wool  falls  on  to  a  second,  the 
tables  being  so  arranged  that  in  falling  the  wool  turns  over 
and  so  exposes  a  fresh  surface  to  the  action  of  the  spraying 
devices  situated  above  ea<  h  table.  One  or  more  n 
are  placed  ondei  eai  b  table  and  under  the  channel  t 
the  washings  which  drain  from  the  wool  and  deliver  them 
to  BpeciaJ  reservoirs  on  the  floor  of  the  chamber.  From 
these  reservoirs  the  liquor  is  again  pumped  up  to  the  spray- 
in-  devices  on  a  cumulative  principle,  the  most  concen- 
trated  liquor  being  sprayed  on  to  the  wool  at  its  entrance 
into  the  machine  whilst  clean  water  is  used  for  the  linal 
washing,  when  the  liquor  in  the  lirst  reservoir  has  reac  bed 
a  certain  density  it  is  run  into  a  Bpecial  recipient  for  the 
subsequent   recovery  of  the  suint. — P.  F.  c. 

!.         isation  of  warp-yarns;    Process  and  apparatus  /or 

the .     D.  Habel.   Berlin.     Eng.  Pat.  8306,  April 6, 

1910.      Under  Int.  Conv..  April  8.  1909. 

The  dry-  warps  are  first  wetted  out  in  warm  dilute  lye  and 
then  squeezed  between  a  pair  of  wringing  rollers.  They  are 
next  impregnated  in  concentrated  lye,  again  squeezed, 
sent  underneath  a  cold  water  spray  and  afterwards  washed 
once  in  cold  diluted  lye  and  twice  in  hot  water,  the  warps 
being  nipped  between  Bqueezing  rollers  after  each  immer- 
sion. All  these  processes  are  carried  on  in  a  continuous 
scries.  If  the  squeezing  rollers  are  positively  driven,  the 
second  pair  is  made  to  revolve  more  slowly  than  the  first 
pair  so  as  to  permit  the  yarns  to  shrink  during  the  treat- 
ment with  concentrated  lye.  The  third  pair  is  made  to 
revolve-  rather  quicker  than  the  second  pair  to  stretch  the 
yarns  during  the  cold  water  treatment.  The  fourth  and 
fifth  pair  are  made  to  revolve  even  quicker  than  the  third 
pair  to  complete  the  stretching  during  the  warm  water 
washing.  If  it  is  desired  to  imitate  hank  mercerising. 
the  rollers  may  be  driven  in  a  yielding  or  elastic  manner 
by  means  of  a  varying  friction  drive. — P.  F.  C. 

Tixlili      nMtcriah     mid     mixing     liquids;      Apparatus    for 

treating .     R.   Diederichs.   Second   Addition,  dated 

May  28,  1910,  to  Fr.  Pat.  390.105,  May  11,  1908  (this 
J.,   1908,   1016;   1909,  471). 

Oh  the  aspirating  hell.  Q.  which  ascends  and  descends  in 
the  interior  reservoir.  B.  there  is  fixed  in  addition  to  the 
upper  partition  provided  with  a  valve,  c.  a  lower  perforated 


partition  winch  is  also  provided  with  a  valve  placed  below 
it  at  a  fixed  dislani  e.  This  latter  valve-  is  connei  ted  with 
the    valve,   c,   of    the    upper   partition   and     both   can    be 
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.    1.  \  i. .    8,  l.i.  quite  independently  ol  tin- 
movement*  -I  it.  Ix  II      \\  hen  the  boll 

ill.-   lowei    \ alvo   i-    pr  dual    ' hi    p 

bottom  and  closet*  the  openings  in  it,  tl n     <    I      the 

ball  into  »  piaton  »  hioh  foroi     I  hi    liquid  in    i  tl        i    ulat 

betwoen  tin    two  i 
(orated  false  bottom,  I'.  ul  the  circula  ment,  G, 

.  .insists  ol  il.t i   iron  b  ed  in  '  he  i"i  m 

with  tin  I'   width  verl  ii  al.  t  hue  lot  mino 
which  direct    the  Ho«    ol   the   liquid  displaced  from   lh< 
•  •nit ml  reservoir  bj   the  a  pirating   hi  11      I'   I    I 

W'nghtituj  silt  .     Pra  Lands  mil 

I.  Kit  idl.     Fr.  Pat.   110,238,  Maj  7.  1910      Under  lot 
Oonv.,  June   16,   I" 
lit  ± :  silk   is   impregnated    with   a    solution 
Jlic   hydroxide,  zirconium   hydroxidi    I 
suitable  for  the  purpose.     The  "sol"  fixed  mi  the 
is  Ihen  converted  into  a  "  gel  "  by  a  Buitablo  i  oagulating 
such  as  sodium   phosphate.      P 

Salium  pho&phah    baths   used  /<»   thi    weighting  ■  >{ 
Process  jar  regenerating  tl"  C.   E.   Saw  !  Ger. 

Pat.  82T.434,  Man  b  23,   1900, 
Arrr.u  being  need  several  times,  the  Boluti  dium 

phosphate  in  which  tin-weighted  silk  has  been  treated, 
become  useless,  since  they  contain  too  much  tin,  In 
order  to  removo  this,   phosphoric  acid  or  oth 

added  to  the  solution  until   it    gives   n [oration   with 

phenolphthalein,  when  it   is  boiled  for  bo t and  then 

rendered  alkaline  to  phenolphthalcin  bj  adding  milko 
or  a  hydroxide  of  barium,  strontium,  i  or  zinc  ; 

when  the  precipitate  has  been  removed,  the  solution  may 
again  ha  utilised  for  treating  the  silk.      I    I     B 

Dyeing    machine.     J.     T.     Psarski.     Pr.     Pat     U8,f 

June  7.  1910. 
The  material  to  In-  dyed  i-  packed  into  a  cylindrical  val 
provided  with  a  perforated   false   bottom  and   bavin 
perforated  drum  arranged  in  the  middle  o    i(       rhte  val 
i-  closed  by  means  of  a  cover  (p  'iin- 

,,,)  which  rests  on  the  top  ol  the  drum.     In  order 
regulate  the  capacity  of    the   val    according   to   the 

Quantity   of   material   to   be   dyed,   or   according    to   the 
iminution  in  volume  during  dyeing,  the  false  bottom  d! 
the  vat  can  be  raised  at  will.     The  bottom  ol  the  i 

Srovided  with  three  openings,  one  fur  the  entry  ol 
ye. liquor  into  the  drum,  one  fur  the  exit  ol  the  liquor 
from  the  vat  ami  a  third  fur  the  admission  of  steal 
heating  purposes.     A  iiiix-  is  also  arranged  for  the  deliverj 
of  dye-liquor  into  the  vat  from  above  and  an  opening  in 
the  wall  of  the  vat  just  above  the  level  of  the  perforated 
t  allows  for  the  overflow  of  the  dye-liquor.     In  older 
Main  more  even  dyeings,  this  one  opening  oan   be 
teed  by  a  series  of  slots  in  the  wall  of  the  vat  whi  h 
deliver  the  overflowing  liquor  into  an   annular  channi  I 
which  in  turn  communicates  with  an  exrl    pipe,      M 

•Is,,  provided  for  sampling  th(  f 1-  during  the  d] 

operation. — P.  P.  ( 

Dyeing  with  colloidal  solution*   of    alitarin  .     Process   t»r 

.     ('hem.    Kalir.    Qrunau,    Landshofi    and    Meyer, 

\   i:      Qei     Pat.  820,041,  Oct  6,   1900. 
Alizajun  maj  be  obtained  in  solution  in  the  colloidal  form, 
by  dissolving  it   in  alkali,  and  adding  dilute  acid  until 
the  solution  is  almost    or  quite   neutral,   oi   even 
acid;    the  solutions  of  the  alizarin  preparation  described 
in  tier.  Pat  219,757  (this  J.,  1910,  184)  - 
with  .similar  results.     The  colloidal  solutions  of  ali 
thUs  pn  p  '  ''"f  dyeing  unmordanted  cotton, 

the  shades  produced  being  yellower  than  thosi 
When   using   the    mono-alkali   alizarin    prepration.    and 
brighter  than  those   resulting  from  the  old  Turkey-red 
process. — T.  F.  B. 

■  ng  by  means  of  solution*  of  ayestuffs  in  hydrotari 
carbon    tetrachloride,    or    other    substance    used    in    dry 

cleaning;  Process  for .     B.  Homberg  and  K 

Ger.   Pat.  227.1>4S,   April  26,    1908. 
Most  classes  of  dyeetuffs  dissolve  completely  in  mix 
of  benzene,   carbon  tetrachloride,  or  other  drj 


hioh 

,in-  oni    oi  '"it    whii  li 

i  he  follow 

all  tihi  I,    - 
•jo  parts.     T.  I     B 

lulphidt   il:/,  ttn-fft  .     Proa  ■  and 

printing.     I.     '  mn  lis    and    Co.     '•• 

tag.   7.    ItHIS. 

s,  i  run,,  dyeetuffs  are  oompletelj  fixed  oa  the  libra,  in 
dyeing  and  pi  inting,  bj  thi  useol  anim  J    olloid        I    I    B 

Pormaldehydi   tulphoi 
nitrogi  'x    Sunder. 

i  |008,  .,,,,1  228,207,  J 

I      \\iii\e  bisulphite,  prepared  bj   treating  aniline  with 

the  requisite  amount   of  sulphui   dioxide  in   preset i 

,.  is  i .  .tu.  ed  bj  means  ol  zinc  dust  in  aqui 

,.t  i  temperature  ol  about   10      50    I   .  and  the  redui  tion 

thai li  need  *  itfa  foi  maldi  b  .'*.      1  hi 

prod  ini !  ,(i  inline  bisulphite 

with 

ui,l,  i  be  produi  I  it  ol  value  foi  disi  hai 

fabrics  dyed   with   v  Nitraniline    Red,   the   condensation 

produot  being  printed  on  the  g Is,  which  at  ntly 

., ,„■,!.     A    substani  e    p 
obtained  bj  treating  bexamethylenetetramine  in  aqui 
solution    with    seven    moleculai    proportions    of    sulphur 
ing    with   zinc   dust,   and   condensing 
duet  with  formaldehyde.     No  bisulphite  i-  formed  by 
dphui  dioxide  on  hexamothylenetotramuie  : 
the   first    product    is  ■   sparingly   soluble  acid,   whi 
converted,  on  further  treatment  with  sulphur  dioxide,  into 
eadily  soluble   and:     both  these  are  n 
phoxylates  bj  zinc  dust      2)  The  aniline  derivative  oi 
form  ulphoxylic  ribed     In    the    first 

patent  maj  be  prepared  by  treating  the  double  nit  ol 
aniline  and  zini  bydrosulphito  with  formaldehyde,  the 
,mx,  d  during  the  reaction ;   the  compound 

a  of  a  yellowish  syrup.     T.  P.  B. 

Yan  '"■' 

afabr.  vorm.  P.  Bayer  and  I  o  Pr.  rat  •  I  ..""-.. 
June  10,  1010.  Under  fat  Oonv.,  !'•  .24,  I'.HIO. 
\n  exceptional  brilliance  can  be  imparted  to  yarni  which 
have  been  coated  with  ceUulose  esters  by  fitting  them 
wUh  B  preparation  containing  substances  capable  ol 
softening,  swelling    oi    dissolving    tl."    coating      Alcohol, 

ethyl   acel 
inorgani.    anil-  are  suitable  for  this  purp  paph  : 

The  material  '  so™    minutes  with 

.ontainin  of  rice  stareh,  3000  grnja,  of  wnter, 

and  loo  arms. 
,,.,,,„,!      |,  ,|  fiiBna  i-  next  removed  and  the 

yarn  is  finally  dried  and  polished.     P 

s,n.  .     /■  0f .     Landau    und    Co.,    and    I. 

Kreidl.     \i  Pat     11,066,    May    4.     1910. 

Dnd 

1910,  1300.     I    P.  li. 

Mercerising,  dyeing,  or  like   i  ' or 

.  .   It. 

Robson.  HudderafieH  I,  Nov.  8,  1010. 

is  J.,  1910, 1300.     P.F.C. 

Ih/ring  machines.    J.  T.  Psarski,  I  Lwland.  01 

Eng    1'at.  -i 
Kr.  Pat  108,307  -;    -'•  K-  B- 
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[Hei'.  15.  1910. 


Cop-Ube.     I'.  II.  Darnell,  Franklin,  X.H.  (M.  B.  Daniel], 
Executrix).     O.S.    Pat    074,126,   Nov.    1.    1910. 

Pat  408,400  ol  1909;  this  j„  L910,  823.     T.  K.  15. 

Yum  ;  Packaging for  dyeing.     I',  li.  Daniell,  Franklin, 

N  ft  (H.  R  Daniell,  Executrix),  and  J.  G  Hebden, 
Providence,   R.L     l's    l';1i.  974,127,   Nov.    1.   1910. 

Sbb  Kr.  Pat  408,480  ol  11 ;  this  .1.,  1910,  623.-  T.  F.  B. 

Union   fabrics;     'Process   for   producing   coloured    woollen 

effects    in dyed    <»    the    piece,     Farbwerke    vorm. 

Meister,  Luoius,  ond  Bruning.  l'r.  Pat  416,906,  Aug.  17, 
1909. 

Sra  Bog.  Pat  18,828  ol  1909  ;  this  J.,  1910,  752.— T.  F.  B. 

Separating  certain   mbstances  or  impurities  from  solutions. 
Fr.    Pat   416,974.     Set   XI. 


VII.-ACIDS  ;    ALKALIS  ;     SALTS  ;     NON- 
METALLIC    ELEMENTS. 

Nitrous    gases;     Behaviour    of tou-nrds    miter    and 

aqueous  tUuHons  of  alkali*.     F.  Foerster  and  J.  Blirh. 
Z.  angew.  Chem.,  1910,  23.  2017—2025. 

Tuf.  authors  have  carried  farther  the  work  of  Foerster 
and  Koch  (this  J..  1908,  1110).  examining  in  especial  the 
effect  "I  rise  of  temperatures  upon  the  reaction  between 
oxygen  anil  nitric  oxide.  They  find  that,  between  0D  and 
100  ( '..  the  oxidation  of  nitric  oxide  by  free  oxygen  (or 
air)  proceeds  more  rapidly  at  low  than  at  high  tempera- 
tures, so  that  the  speed  of  reaction  has  a  (not  very  great) 
negative  temperature-coefBoient  The  same  conclusion 
was  arrived  at  by  Hodenstein,  and  the  authors  consider 
that  the  explanation  of  the  fact  is  to  be  found  in  Raschig's 
suggestion,  which  it  supports,  that  the  oxidation  consists 
hrsl  in  the  attachment  of  a  molecule  of  oxygen  to  the 
molecule  of  nitric  oxide,  with  formation  of  a  "  primary 
oxide,"  which  then  reacts  on  a  second  molecule  of  nitric 
oxide  t"  form  two  molecules  of  nitrogen  peroxide.  The 
first  reaction  is  reversible,  and  tends  to  an  equilibrium. 
which  as  the  temperature  rises  favours  the  non-production 
cm  dissociation  of  the  "  primary  oxide,'*  and  the  lessened 
icentratiim  e.f  this  at  higher  temperatures  more  than 
Counterbalances  the  greater  speed  of  reaction  between  the 
'"  primary  oxide"  and  the  nitric  oxide.  Alkali  was  found 
to  absorb  nitrogen  trioxide  much  more  rapidly  than 
nitrogen  peroxide,  and  the  authors  consider  that  this 
result  confirms  the  assumption  of  Le  Blanc,  that  in  a  gas 
in  which  part  only  of  the  nitric  oxide  is  oxidised,  the 
i-ccciilibrium  NO+NO,2?N,03  exists,  and  that  alkali 
absorbs  nitrogen  trioxide  from  such  a  mixture,  so  that 
towards  alkali  il  behaves  as  though  it  consisted  entirely 
of  trioxide.  It  follows  that  mixtures  of  nitric  oxide  and 
nitrogen  peroxide  are  much  more  rapidly  and  completely 
absorbed  by  alkali  (as  Ear  as  materials  exist  in  them  for 

the  product] cf  trioxide)  than  is  pure  nitrogen  peroxide, 

— J.  T.  I). 

Jlitrosisvlphonic    acid    »/    Baschig    [Sabatier's    nitrosodi- 
Honii  acid)  imit  tin  l/iiur;/  of  tin  hud  rhmnlu  r  -jirori  ,-.s-  ,- 

lln    ^n/i/insed .     W.    Mane-hot.     Z.    angew.    Chem., 

1910,  23.  2113  2114 
Compounds  of  an  exactly  similai  type  to  those  formed  by 
the  union  of  ferrous  sulphate  and  copper  sulphate  with 
nitric  oxid.-  (this  J.,  1910,  663,  1202)  are  formed  from 
nitric  oxide-  and  other  salts  of  iron  and  copper;  it  is 
therefore  considered  that  the  sulphate  compounds  cannot 

ll     |e raided   as   -all-   of   the    Mile   acid    olctaillcel    ley    reducing 

a  mixture- of  sulphuric  acid  and  drj  sodium  nitrite,  and  railed 
l,v  Raschig  nitrosisulphonic  acid  'this  .1.,  1905,  923), 
although  this  blue  substance  can  be  need  as  a  source-  of 
nitric  oxide  feu  their  production.  This  view  is  supported 
by  the  fact  that  no  trace-  of  the-  bine  acid  is  formed  directly 
from  nitric-  oxide  and  sulphuric  acid,  even  at  the  tempera- 
t  ure  of  licpiid  air.  although  the  gas  is  so  readily  absorbed 


in  the  presenoe  of  iron  or  copper;  the  somewhat  high 
solubility  of  nitric-  oxide  in  sulphuric-  acid,  with  the 
development  of  a  red  colour,  observed  by  Raschig,  is  not 
confirmed,  and  is  considered  due  to  the  presence  e>f  iron 
in  Raschig's  acid.  Raschig's  formula  for  the  blue  sub- 
stance, which  is  based  mainly  on  a  study  of  the  supposed 
copper  salt,  and  to  which  he  has  attached  so  much  impor- 
tance in  developing  his  theory  of  the  chamber  process 
(loc.  cit.).  is  rejected  therefore,  as  also  is  that  put  forward 
by  Sabatier  (Comptea  rend..  122.  1417,  1470,  1537  ;  123. 
255),  on  similar  grounds.  The  "  purple  acid,"  liable  to 
he-  formed  in  the  day  Lussao  tower,  is  regarded  as  merely 
a  solution  of  the  compound  of  nitric  oxide  with  iron 
sulphate  in  sulphuric  acid. — F.  Sonx. 

^Yaste   sulphuric   ucid ;    Determination   of   organic    matter 
in .     R.  Michel.     Chem.-Zeit.,  1910,  34,  1210-1211. 

Titration  methods  being  unreliable  owing  to  the  nitrous 
and  nitric  acids  present,  the  author  proposes  to  oxidise 
in  a  closed  space  with  potassium  permanganate,  and 
measure  the  carbon  dioxide  produced.  The  oxidation  is 
I  carried  out  in  a  small  flask  closed  with  a  ground  stopper 
I  carrying  a  tap  funnel  and  delivery  tube.  After  the 
reaction  all  the  gaseous  contents  of  the  flask  are  forced  over 
into  a  gas  burette  and  subjected  to  the  action  of  concen- 
trated potassium  hydroxide.  The  contraction  then  gives 
the  carbon  dioxide  produced,  from  which  the  amount  of 
organic  matter  (chiefly  resinous)  is  estimated  on  the 
assumption  that  it  contains  75  per  cent,  of  carton. 

— \V.  H.  P. 

Chlorine    in    hydrochloric   acid;     Electrolytic   determination 

of  with  the  use  of  a  silver  anode  and  a  mercury 

cathode.     J.  S.  Goldbanm  and  E.  F.  Smith.     J.  Amer. 
Chem.  Soc,  1910.  32.  1408—1471. 

Commenting  on  the  failure  of  Gooch  and  Read  to  obtain 
satisfactory  results  by  the  electrolytic  method  (this 
J.,  1910.  47),  the  authors  point  out  that  a  mercury  cathode 
was  used  in  the  original  process,  whereas  Gooch  and  Read 
employed  one  of  platinum.  In  the  present  investigation 
the  anode  consisted  of  a  silver-plated  disc  of  platinum 
gauze,  the  silver  coating  being  in  a  porous  condition 
favourable  to  the  retention  of  the  chlorine.  Most  of  the 
determinations  were  conducted  in  a  beaker  6  cm.  in 
diameter  and  8  cm.  high,  containing  a  layer  of  mercury 
3  mm.  deep.  Cathode  connection  with  the  mercury  was 
made  by  means  of  a  platinum  wire  scaled  into  a  glass 
tube.  The  total  volume  of  the  electrolyte  was  about 
90  cc..  the  quantity  of  chlorine  present  varying  from 
about  0-07  to  about  014  grm.  The  anode — situated 
at  least  15  mm.  above  the  surface  of  the  mercury — was 
rotate-el  at  the  rate  of  300  revolutions  per  minute  ;  the 
current  was  used  at  2-5  to  5  volts,  and  the  time  occupied 
in  the  separate  determinations  varied  from  20  to  36 
minutes.  At  the  conclusion  of  each  experiment  the  anode 
was  heated  for  10  or  15  minutes,  to  a  temperature  of  300°  C. 
in  an  electric  oven,  to  effect  the  decomposition  of  the  silver 
oxide-  formed  by  secondary  reaction  during  the  electrolysis. 
From  the  results  obtained  the  authors  conclude  that  the 
process  is  extremely  accurate  and  reliable,  and  is,  more- 
over, equally  applicable  to  the  determination  of  bromine 
in  hyelrobromic  acid. — W.  E.  F.  P. 

Borax;    Behaviour  oj  towards  zinc  salts  in  aqueous 

solution,  ¥.  Borchers.  Z.  anorg.  Chem.,  1910,  68, 
269—291. 
Tmk  precipitation  of  a  cold  saturated  solution  of  borax 
b)  a  /.in.  salt  (sulphate  or  chloride)  gives  the  best  yield 
oi  zui.  borate  when  the  zinc-  solution  is  added  to  the 
borax  solution,  the  borax  being  kept  in  slight  excess,  and 
the  zinc  solution  being  as  strong  as  possible  or  the  salt 
being  added  in  the  solid  form  ;  at  the  most,  38-fi  per  cent. 
of  the  borax  is  precipitated  as  zinc  borate.  With  a  super- 
saturated solution  of  borax  or  with  solid  borax,  however, 
precipitates  are  obtained  which  contain  up  to  83  per 
cent,  of  the  boric  acid.  The  addition  of  excess  of  the 
precipitant  is  attended  by  a  reduced  yield,  zinc  borate 
being    soluble    in    zinc    sulphate   solution,   owing   to   the 
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formal i  complex  salts,  and,  in  fai  t,  i    uffii  ii  al  i  i 

"i  line  sulphate  prevents  precipitation  altogether.     01 

especially    sodium  able 

soh  ■nt     action    "ii     /in.-     borati  i  hloride 

ralphate    t ■<  hav. •  ■   very    like   th : 

salts.     The    addit  ion    ■  I       ilid   bori  the 

number  . 't  polj  I ti     ona  and  causes  thi    borax  present 

in  solution  and  pai  t  of  1  hi    addi  d   bi 

ited  as  zinc  boiate,  bul  the  intr  ioxj  I 

ions  bj   the  addition  ol   sodium  hydroxide,  brii 

the    precipitation    "t    nol    ■    than    70    pei    cent,    "i 

the    dissolv  ed     bora »         Bj     repeated]}     remoi  inc 
rate    precipitate    and    precipitating    the    futi 
in    with    nine    Bait,    aftet    neutralising    with    sodium 
hydroxide,  94   per  cent,  of  the  borax  ma  ated 

from     solution.        In     the     presence    ol 

\  rt  V    small  ijii. ml  if  i.  |  .tin 

old  saturated  solutions  ol  borax,  because  in  such 

the   boron  corresponding  to  the  carl lioxidi    oontenl 

■mist  be  present  us  fin  >  d  which  <l>«  -  nol  read  with 

/inr  -nils;   results  with  s...Iiiiui  carbonate  are  not,  thi 

as  good  as  those  with  the  equivalent  quantitj  .>( 
-.uliiini  hydroxide.  In  borax  solutions  containing, 
besides  sodium  carbonate,  other  salts,  such  as  sodium 
chloride  or  sulphate,  an  excess  of  sine  sail  gives  the 
largest  quantity  oi  borate  precipitati      I    Sods. 

n  9;   Diffusion  phenomena  <>i  tli<  <  .  I..  Parsi 

ami  \\.   W.   Evans,     .1.    \11n1.     C'hem.  Soc.,   L910,  32. 
1378     1388. 

Tut-:  authors  show  that,  when  dissolved  in  Main,  alums 
decompose  into  simple  sulphates  which  may  be  separa 
i.\  diffusion.  The  alums  examined  included  those  "t 
.iiiiniiiniuni  rhioiiiiiiin,  potassium  chromium,  potassium- 
aluminium,  ammonium-aluminium,  and  ferrii  ammonium, 
and  it  wasfound  that  separation  b\  diffusion  was  eff< 
more  readily  with  tin-  chrome  alums  than  with  those 
containing  aluminium.    -W.  E.  I'   I' 

Barium  [or  strontium)  nilrati   uml  bariun 

hydroxicU  .     Solubility  0/     in   !!•■ 

other.     C.  1-  Par s,  II.  P.  Corson,  and  1  .  1..  Perkins. 

J.  \„,r,.  (  hem.  Soc,  1910,  32.  1383-  -1389. 
Tin:  solubility  of  the  hydroxide  in  the  corresponding 
nitrate  solution  was  found  to  increase  with  the  con- 
centration of  the  latter,  at  the  temperature  at  which 
the  experiments  were  conducted  J.".  C.)  For  the  barium 
salt-,  the  isotherm  obtained  consisted  of  two  distini  I 
branches,  the  solid  in  equilibrium  with  anj  solution  being 
the  compound,  Ba(OH)a,8H20,  on  one  branch  and 
barium  nitrate,  Ba(NO,),,  on  the  other.  \  amilai 
result   was  obtained   in  th  the  strontium  salts, 

but  the  solubility  of  the  nitrate  »a-  much  gri  ater,  and  the 
hydroxide  much  less,  than  that  of  the  corresponding 
barium  compounds.  The  authors  therefore  conclude 
1li.1t  no  basic  nitrates  ol  either  metal  exist  al  25   1 

W.  E.  I'.  P. 

.;  S,i/t  hah  .    Comparative  analy ;  voter  I 

W.    C.     Ebaugb    and    \V.     Ma.  I'm  Ian.  .      J.     Ind.     Eng. 
Chem.,   1910,  2,  4..4. 
From    1900  to    1904  the  level  of  Great   Salt    Lake  sank 
...   rapidly  that    fears  of   it-  extinction   were 
Sin  e  that  time  a  succession  of  rainy  years  has  caused  the 
level  to  rise,  and  fears  of  danger  in  the  other  din 

now   entertained.      Ii  11    analyses  published  illustrate 
the  variations  in  spi  ity  and  total  -olid-  for  the 

last  fortj  years.      I1  ariation  shows  a  minimum 

in  the  spring  and  a  maximum  i.i  the  autumn.     In  Oct 
1903,  the  specific  gravity  was  1-2206,  total  solids  3 
1111-.  per  litre.     In  October,  1909,  the  figures  were  1-1561 
and   242-25.-    W.  II.  P. 

lithium  silicates.  I.     R.  RiekeandK    Endell      S]       hsaal. 

1910,  43.   683     ,;s-" 

The  authors  have   plotted  the  cooling  curves  of  molten 

.tun-  of  lithium  and  -and  in  ordi  I  iter- 

mine    what    definite    lithium    silicates   are    formed.     The 

hums  -how   that  a   mcta-silicate,   Li  .<  LSi<  >..  1-  formed. 


uln.  h  containi  96  7  1  lii  a,  and  mi  Ii  lal  1180 

ii.     '     12   1     hi  hoi   than  the  molting  poinl  r led  by 

1:     ■      W  1      1 Hi. 

unit-   111   bis  experiment*   were   mad.    m  ,Ih-. 

and  the  jum  1  ion  of  the  thi 

Ii   foi  m     In.  1.1  .    1  ■  ii .     '  : •  ■  1 

1  als,    which    .vlnl.it     1  1       1 1.. 

1  ompound  re  than  other 

alkali  Vn     ortho  silii  ate,     -'l 

formed.     It    ha 
inn.  I.  to    watci     than    the    me 

mid  is  rapidly  di         .  acid     Mix1  i 

intermediate  in  ...!i  the  in,  ta   and  ortho 

-1I1.  al 
998   '     which  had  the  composition,  57   i  ol    mica 

and  1.  1    of  hthlii.  corresp ling  with  thi 

•  i.i  '  I.2S11 1,.     It  be  seen   in  thin 

flakes  of  this,  bul  thi  ■  wanting. 

\1i\- 

ied,    I. ut    with   ovel    82   p.  . 
-iln  a    the    in.  It-    were    too   vu  ive  crj  -'...' 

amount  ol  quartz  remained  undif 
Bolved.     These  experiments,  however,  showed  the  possible 
existence  ..t  a  lithium  di  -ih.  at.-.  I.i  .1  i,28S<  1 .      W.  1     II 

Vanadic  acid ,    Th*  precipitation  of  idate, 

and  lit-   rfi  I  ../   phosphorii    and   • 

1       1    i     .1      Aini-i.  1  r 
1910,  44.   I'.T      171'. 

neutral   soluti 1    pure  sodium   pyrovanadate   be 

oi  -il\ .1   nitrate,  the  precipitate  d>- 

solved  in  ammonia. and  tin- ami da  removed  bj  boiling, 

tin-    vanadium    1-    precipitated    quantitative]]    as    nlvei 

.  11  tin n .ma. lai.-  ..ii   standing.     A  -..lull 1    pure  lodinm 

pyrovanadate    previously   acidified   with   acetic  or   nitri.- 
and  similiarly  treated  gives  an  alma  no- 

yield  oi  silver  pyrovanadate.  Mtei  experiments  t<» 
determine  the  1  ffect  •■(  the  pn   1  and 

alkali-,  the  author  gives  the  following  general  pi 
the  >  1  ol  vanadii  solution  is  ai  idified 

with  nitric  a.  nl  and  boiled  o.  expel  carbon  dioxide 
Dilute  sodium  hydroxide  is  then  added  to  the  boiling 
solution  until  the  yellow  colour  is  discharged.  An  exo 
..1  -tan. laid  -ilv.-r  nitrate  solution  1-  wen  added,  the 
precipitate  i-  dissolved  in  ammonium  hydroxide,  and 
the  solution  boiled  until  the  odour  oi  ammonia  has 
disappeared,  a  few  fragments  oi  porous  tile  Ided 

t.i  prevent  bumping  Tin-  solution  i-  cooled  and  filtered 
through  asbestos  (01  paper)  and  the  filtrate  1-  acidified 
with  nitric  acid  and  titrated  with  -tan. 1. ml  ammonium 
thiocyanate.     The    vanadio    acid    .  dated    on    th.- 

imption  that   the  precipitate  is  silvei  date, 

vu,.     in    presence   oi   phosphoric  acid  both  acidi 
precipitated  as  silver  ortho-salt-  and    mav    be  estimated 
together.     The  precipitated  silver  -alt-  are  subsequently 
transferred  to  the  prei  ipitation  Bask,  dissolved  in  sulphuric 

mined    oxtdimetricaUy 
this    1  .   1908,   it.  :     ompare  also  this  J.,   1908    - 
1067  :    1909,  261,  193  ;    and  1910,  117  M<  L 


Argon  : 


Prepm  . 

rend.,  1910,  151. 


:  mde.     1  omptcs 
f52 

lined  in  the  liqui  ' 
material  foi  the  tapid  preparation  of  argon.     If  the  liquid 
contains    over    96   per    cent. 

is   invariably    the    case,   its    chiei    impurity    is    a    large 
proportion    of    argon,   the    volatility    of    which    is 
mediati  nd  "i  nitrog 

cent.  oxvgen  normally  contains  more  than  :i  |» 
in.     In   order   t"   separate   ;h'    latter  the   ■ 

Foi    tliis   purpose   the  authoi  through  .1 

id  R  cm.  ii  which 
is  heated  toa  dull  1 
'I'lii-   tul 

mixisl   with   a    little  turning!                   -    it-  abs 

capacity.     The   .a-   leaving   thi-   tube   I  n   iron 

i   :t  cm.   in  dian  ntaining 

-nun  powder,  and  heated  to  redness;  and  finally 

it  passes  th  ongh  a  heated  silica  tube  (30  cm.  by  -  cm.) 
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containing  copper  oxide,  to  absorb  any  hydrogen 
istnre  in  the 1  opper  or  the  oxygen.     Bj 
of  this  apparatus  3  litres  of  gaseous  oxygen  may  be  treated 
ante,  and  from  -1  to  6  Btree  of  argon  per  hourobtaincd 
[oi  two  hours,  or  a  total  ol  8  t"  12  opper 

-   spent.     The  copper   may    be  '    with 

hydrogen  in  less  than  an  bout  and  b  half.     I     A.  M. 

m  mlphati  :   BimV .     O.  Hauser.     Be!  .  1910, 

43.  2776     2778 

Tub   author   and   Wirth   had   shown    previouslj    to   the 
paper   (this   •!..    1910,  947),   that 
Deman  salt   was  a  mixture.     The  autho 

iin.1-    that     the    transformation     described     by     Banc, 
which  occurs  bo  slowly  at  ordinary    temperatures,    takes 
pla.c  much  move  rapidl\   at    125   C,  and  that  the  -alt. 
stable  between   125    and   180  C     He 
■    investigated    the    possible    formation    of    other 
hydrates,  but  finds  that  the  above  .-alt  is  obtained  pure 
by   heating   a   solution   of   anhydrous   thorium   sulphate 
ii  part)  in  water  (140  parts)  for  some  hours  to   L60   C. 
Barn-'-  results  a-  to  the  existence  at   100   v.  of  the  salt, 
ThO(SOA2H.O,  have  been  confirmed  by  the  author. 
1        "  J.T.  D. 

Sulphur    iiv1  5  Compulsory  assot  ation    "I 

producers  ,,.  th,   -    -.     '  hem.  Ind.,  1910,  33.  70S— 710. 

Cxdkb  the  control  of  the  "  Consorzio  obligatorio  "  which 

tablished  in  1906  .tin-  -I..  1909,  937,  1086;  1910, 
ii:Mi  the  output  of  Bulphur  in  Sicily  has  continued  to  be 
in  excess  of  the  demand,  so  that  after  three  year-  the 
stock  had  risen  from  433,000  ton-  (metric)  to 
607,500 tons.  The  method-  of  the  control  have  also  proved 
unwieldy,   whilst   its  functions  were  not   clearly  denned. 

on  June  30  of  this  year  a  new  statute  was  passed 
and  immediately  came  into  force.  The  most  important 
of  it-  regulations  were  a-  follows  :  \-  before,  the  Asso  ia 
tion  includes  all  present  and  future  owner-  and  lessees 
of  the  Sicilian  sulphur  mine- and  shall  continue  for  a  further 
12  years.  The  governing  body  of  the  Association  may, 
if  it  think-  tit.  allow  the  price  of  sulphur  to  he  reduced, 
anil  especially  when  the  sulphur  is  to  he  used  in  a  new 
industry,     lii  such  cases  guarantees  are  required  as  to  the 

ind  final  use  of  the  consignment.  This  particularly 
.,,,,, I,,  ,  phur,  the  use  of  which  in  the  manufacture 

of  sulphuric  acid  has  been  recommended.  If  necessary, 
tic-  Association  mas  buy  up  the  raw  sulphur  from  the 
mines,  upon  the  amount  of  sulphur  that 

could    be    extracted    from    it    by    the    method-  in  use. 
The   sulphur   produced   is  classified   into  four  grades  in 
act  ordance  withitsphj  sical  properties  and  degree  oi  purity, 
i  price  is  fixed  for  cadi  grade.     It  is  strictly 

forbidden  to  place  sulphur  'in  any  form)  either  ail 

or  on  board  -hip  without  a  permit  IKmi  the  Association, 
ol  sulphur  mines  upon  the  island  are  onlj 

i  to  rach  persons  who  -how  thai  ilex-  are  in  a 
position  to  work  them  properly,  under  skilled  management. 

With  t!  ion  of   the  -mall  quantity  that   i-  directly 

exported  with  a  permit,  the  whole  of  the  sulphur  produced 

on  the  island  must  i<  delivered  to  the  storehouses  of  the 

-tale  assistance  i-  given  in   the    matter 

from  the  mine.     Advances  may  be  made  to  the 

extent  of  four-fifths  of  tin-  value  of  the  total  amount  ,,f 

sulphur  deposited.  The  capital  of  the  mine  hank  lei-  been 
increased  to  i'.  million  lire,  the  additional  2  millions 
being      provided     free     of     interest     by      the 

ity.  to  be  repaid,  with  the  othei  capita]  advanced, 
when  taken  ovei   in  the  form  of  bond-  by  the  merchants. 
Reductions  in  the  provincial  and  local  taxes  ate  allowed 
ulphur  mine-,  as  well  a    to  all 
who  maki  ralphur  in  home  industries.     With  regard 

to  the  cifcct   of  this  over-production  of   Sicilian  sulphur 
upon  the  i  hemical  industry  ol  Germany,  it  is  hardly  to  be 
,i  ,),,.,,   the  price  of  the  sulphui    wfll   he  towered 
to  such  an  extent  as  to  render  large  quantitii     available 

,:,    l tany.     It    i-    suggested,    however,    that 

,,,  should  he  ducted  toward-  the  establishment 
..f  chemical  industries  in  Sicily  it-.-lt  or  on  the  Italian 
coast.     Both  places  offer  advantages  t"i   the  exportation 


of  finished  product-,  whilst  on  the  other  hand.  Italy  itself 
with  its  high  protective  tariff  on  certain  article-  and  its 
still  considerable  importation  of  many  others,  presents 
a  favourable  around  for  the  establishment  of  factories 
for  the  production  of  inorganic  product-  on  a  larg 

— C.A.  M. 

Hydrogen;     li<li<-n'.     reaction    lor    .     C.    Zenghelis. 

7.   anal.  (hem..  1910,  49.  729—732.     (See  also  tin    J., 
1896,  472  :    1005.   153.) 

A  delicate  test  for  hydrogen  i-  based  on  the  reduction 

of  a  molybdate  solution  by  the  gas  in  the  presence  of 
platinum  or  palladium.  The  ua-  to  be  tested  must  he 
freed  from  sulphuretted  hydrogen  anil  sulphur  acid-. 
by  passing  through  -odium  hydroxide  solution.  In  the 
cold  or  with  a  very  small  quantity  of  the  gas,  the  colour  i-  a 
light  greenish  blue.  The  molybdate  solution  is  made  l>\ 
dissolving  1  grm.  of  molybdenum  trioxide  in  dilute  sodium 
hydroxide  solution,  adding  a  slight  excess  of  dilute  hydro- 
chloric acid  and  diluting  to  200  c.c.  with  water.  With 
palladium  the  reaction  is  more  delicate  hut  care  must  be 
taken  that  the  molybdate  solution  contains  the  smallest 
possible  quantity  of  free  acid.  To  detect  traces  of  hydrogen, 
the  author  uses  a  glass  tube  about  25  cm.  long,  open  at  one 
end  and  having  a  cock  at  the  other,  a  small  bulb  being  blown 
a  little  above  the  cock.  Thin  palladium  gauze  (or  a  film 
obtained  by  electrolysis)  after  ignition  in  a  current  of 
carbon  dioxide,  is  placed  in  the  bulb.  Carbon  dioxide 
is  then  passed  through  the  tube,  the  cock  closed  and  the 
tube  dipped  in  water  ;  the  cock  is  re  opened  and  the 
tube  gradually  lowered  until  the  water  nearly  reaches 
the  bulb.  The  gas  to  be  tested  is  then  introduced  from 
below,  and  the  palladium  heated  by  a  small  Maine  to 
80° — 120°C.  The  occlusion  of  the' gas  by  the  met.. I 
is  facilitated  by  raising  and  lowering  the  tube  a  little  for 
a  few  minute-.  When  cold,  the  palladium  is  taken  out 
and  warmed  with  a  few  drops  of  the  molybdate.  05  c.c. 
of  hydrogen  gives  an  intense  blue,  and  a  .-ingle  bubble 
(less  than  0-00001  grin.)  gives  a  light  blue  colouration. 
Hydrogen  phosphide  and  arsenide  must  be  removed 
pic  \  iously  by  silver  nitrate  solution,  and  carbon  monoxide 
with  cuprous  chloride.  Methane,  ethylene,  and  acetylene. 
freed  from  hydrogen  by  passing  through  three  such  tubes, 
do  not  give  the  reaction. — A.  Sbld. 

Charcoal  :    Adsorption   of  gaxex  by  .     A.   Titoff.     Z. 

pbvsik.  chem..  1010.  74.  041—  678.     (See  also  Homfray, 
this  J..  1010.  1055.) 

The  author  has  studied  the  adsorption  of  the  gases  hydro 
gen.  nitrogen,  carbon  tlioxide,  and  ammonia,  using  com  pari  - 
tivcly  large  quantities  (up  to  35  grins.)  of  [inn  gas-free 
oocoanut charcoal.  The  temperature- varied  from  -70  to 
4-151-5  C.,  and  the  pressures  from  0  to  about  77  cm.  of 
mercury.  The  results  are  given  in  tables  and  the  relations 
illustrated  by  isothermal  and  isobaric  curves.  Direct 
determination  was  also  made  of  the  heat  of  adsorption  in 
the  case  of  nitrogen,  carbon  dioxide,  and  ammonia. 
Mathematical  expressions  arc  deduced  which  agree  well 
with  both  the  amount  of  adsorption  and  of  heat  evolution 
under  varying  conditions.  Hydrogen,  the  gas  which 
is  adsorbed  in  least  quantity,  appears  to  obey  Henry's 
law  for  a  considerable  range  of  temperature  (  —  80°  C.  to 
4-80  C-).  The  author  prefers  a  surface  condensation 
theory  as  an  explanation  of  the  phenomena,  and  con- 
sequently he  uses  the  term  adsorption,  rather  than  absorp 
tion.   which   would   seem   to  suggest    ordinary   solution. 

— W.  H.I'. 

/•,,<,  I.  radium.  Brit,  and  Col.  Drug.,  (let.  21,  1910,  333. 
n,  ...  to  Sir  \v.  Ramsay  the  Trenwith  .Mine,  in  ( lorn- 
wall,  has  already  yielded  some  501)0  mginis.  of  radium 
product,  containing  lo  per  cent,  of  pun-  radium  bromide, 
being  tic-  first  extracted  in  Great  Britain  from  British  ore. 
Polonium  and  actinium  also  exist  in  the  concentrates  of 
the  pitchblende  from  the  Cornish   mines. 

Pyritic  smelting  and  sulphuru  acid  manufacture.     Falding 

'  and  ( 'banning.     .SVe  X. 
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Solubility  of  lead  tulphali   and  chroinati   ofi 

colour*,  in  diliili  hydroMorii   arid,  a\ 
hi    nj   chromah    and  '  chn  mat 
and  Stegmiillei .     Si  ■    \  I  \m. 

i'c  tltlerminalion  •>/  hi/ilrogi  ■ 

S      win 

(ion  mill  ileii  munition  o\  art 

a  til    In/    magnesia    mixture.      Briinnich    and 

Sum  I..     8a    Will 

Eatt     African     soda     ill /n.  I:  I  i n.      '. i . ■  I     <     mm 

Snppl.,  Nov.  18,  1910       I  i: 
Tin   following  details  concerning  thi 
ni  Lake  Magadi  have  been  received  as  the  result  ol  an  ex 
pedition  whii  h,  at  tin-  end  of  last  year,  went  toaurvoj  the 
route  fora  line  to  i  onnect  the  lake  with  the  Uganda  Railway. 
Lake   Magadi  lies  due  north  and  south,  between  parallel! 
I    lo  and2  south  latitude  ami  roughly  upon  Mir  met 
'in  IT  of  cast  longitude.  The  southern  extremity  is  about  15 

miles  fr the  frontier  of  ( lerman  I'm- t  \ii  i< a,    What  in  the 

case  of  an  ordinary  lake  would  be  water  consists  .it  Ma 
of  a  solid  deposit  of  soda,  with  a  hard  aurfaci   looking  like 
pink  marble.     During  the  wet  season,  which  in  thi 
very  short,  the   urfai  ei    i  ovi  red  »  m  h  a  few  im  hesol  wat<  r, 

but    immediately    afterwards    il    I mes   dry,    with    the 

exception  of  a  margin  about  30  yards  wide.      Even  d 
the   wet   season,   however,   the  amount    of    watci    on   thi 
surface   in   no  way   hinders  the   working  of  the  dep 
For  n  i .  1 1 1  \  years  Indians  from  Nairobi,  who  use  the 
have  been  removing  it  from  the  lake  without  regard  to  thi 
season.     The  deposit,  the  area  of  whii  ruan 

miles,  is  divided  into  Beveral  distim  I  horizontal  layers,  ol 
which  the  top  layer  is  about  10  inches  thick.     When  a  bl 

oda  is  removed  the  mother  liqui  o  the  surface  level 

and  immediately  begins  to  foi  m  a  fresh  ( rn-i.     The  Indians 
that    the   crystalline    mass    is   re-formed    so   rapidly 
that    they   work  the  same  spots   \  ear.     Con- 

firmation ol  this  was  found  on  examining  several  poll 
which  they  had  been  using  to  break  up  the  soda  and  had 
left  in  i  he  holi  s  t  bus  made.  These  poles  were  firmly  Bet  in 
■  solid  mass  ol  i  rvBtals  whii  h  had  formed  round  them,  and 
which  proved  on  examination  to  be  oi  the  same  compo- 
sition as  the  permanent  deposit.  There  are  good  reasons 
tor  assuming  that  tin-  deposit  extends  in  a  solid  mass  to 
the  full  depth  of  the  valley.     A  bore-hole  sunk  to  a  d 

ft.  passed  through  a  continuous  ma--  ol  crystallini 
soda.      Assuming  only  a  imifo  m  depth  "t  9  tt    all  through 
the  deposit,  it  is  estimated  that  thi-  would  represent  a ; 
200,000,000  tons.     It  is  nut  proposed,  however,  to  rem 

•  than  thr  upper  layer-,  which   alone  contain  many 
millions  of  tuns,  ami  which  an-  easily  separable  from  I 
beneath.      Tin-  physii  al  ami  i  hcmical  i  harai  teristics  of  tip 

joda  are  unif or ver  the  whole  s    rfa  posit.    The 

.  rystallinc  ma--  'lily  into  l>l"<  ks,  from  whii  h  the 

mother  liquor  drains  rapidly,   leaving  a  friable  lun 
crystals.     It  contains  13-55  p  r  cent,  "t  sodium 

and    Ml  41    per  cent,   of   sodium    bicarbonate.     The  total 
amount  of  soda  present,  calculated  as  Na,0.  amount 
10-38  per  cent.,  which  upon  tin-  calcined  product   would 
aim. nut  to  58-08  per  cent,  soda  (Na.O  cent,  dry 

soda  ash.      Thi-  absence  of  sulphate  of  soda  enabli 
calcined  Magadi  soda  to  be  economically  employed  in  the 
mamitai  ture  of  Boda  «  rystals  and  i  austic  soda. 

In  order  to  fai  ilitate  tin'  development  of  the  -oda  indus- 
try, tin-  Government  of  the  Fast  Africa  Protectorate  will. 
under  certain  <  onditions,  grant  find  foi  tin-  i  onstruction  ol 
ilway  i  on  mi  ting  tin-  "  lake  "  with  the  Dganda  Railway 

•  mar  Kin  or  Sultan  Hamoud  and  foi  a  porl 
Kilindini.     This  railway,  the  route  for  whii  h  ha-  now 
thoroughly  surveyed,  i-  said   to   present    no  very  Bcrious 
engineering  difficulties.     When  il  i-  finished  it  will  become 
a  feeder  to  thr  Uganda  Railway. 

Pati 

nical  sulphuric  acid  ;  Purification  of  '    ' 

i  .  S.  Imison,  and  The  United  Alkali  Co.,  Ltd., Liverpool. 

Eng.  Tat.  30,196,  1'..     24,   II 

The  process  is  based  upon  the  fact  that  in  the  pri 

of  a  suitable  quantity  of  hydro,  hloric  acid,  any  .  ompounds 


of  quinqu  ni'  .  "Hi. in,, , |  in  lulphurio  acid  react 

to  i  bloride  ai  d  •  hlorii  e,     BydroobJorii 
si  id,  in  quantil 

three  oquivalenl  i  ionic 

iii.l  five  e,|im  |uivalenl  ol  quinquevalenl 

".ei  woi  kin  eld.  d  to  I but  i    ■■  id  t" 

I  ■'    pin  died,    and.    at    the 

maintained    thai    the    liberab  hil  il 

'oi  eh-  .dl  remain  i  in  thi 
in  blowing  witii  |fl  ..i  riii.', 

i      1900     ITT.  oi    u  ti table  manner. 

i''l  conditions  are  .i  suffii  ientlj  prolonged  oontai 
ulphuric  aeid  with  hyd  mple, 

in  a  towei  rith  suitable  material,  and  the  main 

tenanoeol  a  temperature  as  noarly  atmospbi  ible, 

such  that  the  chlorine,  which  i  tivclj   inaoluble, 

•  v 


I  .    .  \pparattu  for  tin  K 

Si  derman.     Fr.  Pat  116,036,  Feb.  21,  1910. 
\   -i-n;  u    tube  ot   platinum  oi   othi  rial, 

elll  II 

burnt  and 

nitrogi  n,  a  hi.  h  t  hu  1400°  I 

and    a    horizontal   extensii  burning 

mixture    ol     a     bydi  ocarb  m     t  and 

hed    with    oxygen,    effects    a    further    rise    "t 

temp  I'h.     extension    leads    the 

lined 
downwards   in    the   i  t    thi-   current    and 

pletch    immersed  in  a   basic  solution  [e.g.,  ol   limi 
taint  pipe  tin   | 

perature  i  to  24i">      2600    '     either  by  intra 

lene  or  by  mean-  ot  an  el,    | 
In  the  upper  surface  of  the  pipe  me  a  number  of  holes 

ugh  wlm  h  'he  solution  can  enter  in  a  pulverised  -; 
and.  l'\    '  j,  be  opened  at  will. 

■    to  admit    <  showei  "f  the  absorbent  liquid,  in  i 
suddenly  to  cool  tin-  gases  aftei  tin 
above  allowing  the  flame  to  l„-  examined  with 
regulating  the  pi,,  ....      \  n-.  eiver  is  situated  at  the  '>■ 

end  of  the  lea.  t  ion  pipe,  and  the  -olnln.li  of  nitrate,  formed 
in  the  pipe,  passes  into  thi-  and  is  pumped  back  into  the 

reservoir,  to  be  used  again  until  sumciontl;  ited 

F    Bods. 


tii-i,l  :     Process   fur   obtaining   from 

peroxide,   water,  "ml  oxygen.     K.    It.   von   Vietinghofl 
Pat,   226,706,    Dei      18,    1908 
By  the  interaction  of  nil  ride,  watei  aim 

under  pressure,  nitric  a.  id  of  a  higher  d.  .  ■    entra 

tinn  can  !■■  obtained  than  by  the  usual  method      \   - 


yitn  compounds;     Method    "i    mat 

K    Kaiser.  Wilmersdorf,  Germany.     I 

31,  1910.     Under  Int.  I  onv.,  Aug.  31, 

A  mimi  at.  "t  ammonia  m,  1  previous! 

over  a   heated  contact    substance,  the  air  leu 

preferably  to  :i'»'      400    '     bj   passing  through  a  1" 

uartz  oi  other  suitable  materia!  ;  ammonia  i- 
made  to  enter  thi-  tube  through  ■  aide  branch  in  front 
,,( t|„  irtion,  and  the  mixed  gases  then  pass  through 

a  fine  platinum  net  which  is  kept  heated  in  tin-  fore  part  ••) 
the  tube.     F     S  ms 


'" 
i   A.   Badin. 
Pat. 
402.012.   \e-    17.  1908    this  J.,  1909    II    - 
Is  .  oniuni  tion  with  the  modifii  ation  des  ribed  in  trn-  Fir-t 
\ddition     this   J..    1910,    1212  .    I 

pa--  through  an  apparatus,  in  whii  h  th<  ted  to 

,,t  elei  trie  di-  !.  nitrons  com- 

pounds  t..  nitrii 

n  2 
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XUroftn  ami  oxygen   at  high   temperature;    Process  and 

apparatus  for  'the  fixation  of .     Soc.   1'Air  Liquide 

Anon,  pom   l'Etode  et   ('Exploit,  des  Proc,   G. 

Pr.  Pat  116,557,  Au  -  9,  1909. 

A  mixti-re  of  uitrogon  and  oxygen  is  strongly  heated 

under  pressure,  and  i-  then  allowed  suddenly  to  expand, 

ipid  cooling,  which  maj  ted  by  the 

addition  of  air  or  of  previously  iction  gases.     A 

suitable-  apparatus  for  the  purpose  consists  "t  a  gas-tight 

metallic  cylinder,  in  the  centre  of  which  is  a  thin-walled 

tubular  reaction  chamber  of  magnesia  or  other  infusible 

moxidisable  material,  held  loosely  in  plan-  by  rings 

attached  to  the  ends  of  tin-  oylinder,  and  means  may  be 

rided  for  cooling  the  end  walls  by  the  circulation  of 

water.     The  mixed  compressed  gases  pass  through  the  tube 

and   escape  at   the  further  end   through   an   orifice   which 

may  also  constitute  the  orifice  of  a  Girfard's  injector,  thus 

allow  mil;  a  targe  proportion  of  air  or  of  the  cooled  reaction 

prodmt  to  mix  with  the  expanding  gases.     The  annular 

space   between   the  reaction  chamber  and  the  envelope 

i-    rilled    with    powdered    magnesia    or    other    appropriate 

able  material,  and  the   reaction  chamber  is  not  made 

tight    with    respect    to    the    envelope.     The   heating 

may  he  effected  electrically  or  by  combustion,  and  the  jet 

through  which  the  gases  escape  is  kept  'sufficiently  hot  to 

maintain  the  gases  as  nearly  as  possible  at  their  maximum 

temperature  until  the  moment  of  expansion. — F.  Sodn. 

If  Uric  oxidt  ;    Process  for  tin   production  of  bij  means 

electric  arcs.  Badische  Anilin  und  Soda  Fabrik. 
i..,.  I'.,t.  227.012.  July  22,  1908.  ' 
An  arc  is  produced  by  means  of  continuous  current  between 
a  hot  cathode  and  a  cooled  hollow  anode,  through  which 
the  reaction  products  are  withdrawn.  The  pressure  in  the 
apparatus  is  preferably  kept  at  about  500  mm.  of  mercury. 
The  distance  between  the  electrodes  and  the  energy  supplied 
per  unit  of  electrode-surface  are  kept  so  small  that,  owing 
!..  li.at  conduction,  a  relatively  cool  arc  is  produced.  It 
-.-  stated  that  with  this  apparatus  it  is  possible  to  obtain 
moderate  concentrations  of  nitric  oxide  with  very  ^ood 
■  ill-rent. yields,  or  with  smaller  current-yields,  very  high 
concentrations  of  nitric  oxide.  (See  Morden,  this  J..  1009, 
\.  S. 

Ammonia   or   other    nitrogen-hydrogen    binary    compounds, 
or  alkyl  ammonia,  ot  ammonia  bases  .    Process  of  making 

.     H.  S.  Blackmore,  Mount  Vernon,  X.Y..  Assignor 

t,,  |;  K.  Robinson  and  D.  <'.  Spruance.  New  York. 
D.S.  Pats.  974,633,  '.'74.7M.  and  974.742.  Nov.  1.  1910. 
Kxkkov  )-  supplied  ('■</..  electrically)  to  a  mixture  of 
nitrogen  and  hydrogen  or  to  non-oxidising  substances, 
containing  nitrogen  and  hydrogen,  "in  a  yielding  state." 
in  the  presence  of  a  substance  capable  of  uniting  with 
ammonia  or  with  ammoniac  al  substances,  and  in  a  non- 
oxidising  atmosphere,  preferably  under  pressure;  the 
union  may  be  augmented  by  means  of  a  c  oiitact  substance, 
such  as  mercury.—  F.  Sodn. 

\mmonia  .    Process  for  tin   production  of .     Badische 

Anilin  und  Soda  Fabrik.  Fr.  Pat,  4Ib.s77.  May  13, 
1910.  Under  Int.  Conv.,  June  14.  1909. 
Mttbooejj  and  hydrogen,  preferably  under  a  high  pressure 
isueh  a-  loo  2d(l  atmos.),  and  free  from  moisture  and 
impurities  ltin  iio_-  rise  to  it.  an-  made  to  combine  under  the 
influence-  of  uranium  as  a  catalyst,  the-  uranium  being 
.  mployed  as  metal,  or  as  an  alloy  {'.(/..  with  manganese-). 
or  as  nitride,  or  in  other  form.  The-  catalyst  may  also 
be  used  mixed  with  indifferent  substances  or  with  other 
alysts,  or  it  may  l»-  converted  into  tic  desired  form 
in  the-  course  of  the  process,  as  by  the-  use-  of  uranium 
carbide,   for   instance-,    which    is   converted    into   a    very 

active   foi t    uranium    nitride   by    tin-    mixed    gases. 

— F.  Sod 

Ammonium  cMoridt  :  Manufacture  of —     from  ammonium 

tulphaU    ,n„l    tedium    chloride.     F.    A.    Freeth,    Great 

Crosby,   Lanes.,  and   H.   I-:.  Cocksedge,   London      Eng. 

Pat,  B6,  -Ian.  I.  Klio. 

K'.o  i\  m.knt    quantities    of    ammonium    sulphate-    and 

sodium  chloride  an-  allowed  to  interact  in  the  presence  ■  >f 


a  "  nucleus  solution."  which  contains  ammonium  chloride, 
sodium  sulphate,  and  sodium  chloride  in  definite  propor- 
tions, these  pro  port  ions,  however,  varying  with  the 
temperature,  at  which  the  reaction  is  carried  out.  This 
temperature  is  always  below  100°  ('.,  and  the  conditions  are 
such  that  the  addition  of  the  products  of  interaction  te> 
the  "nucleus  solution"  causes  the  precipitation  of 
sodium  sulphate,  which  is  then  removed  from  tin-  solution. 
The  residual  liquid  is  then  cooled  with  constant  stirring 
until  ammonium  chloride  (but  no  further  quantity  "I 
sodium  sulphate-)  separates  out.  P>y  washing  the  respec- 
tive precipitates  "f  sodium  sulphate  and  ammonium 
chloride  free  from  adhering  mother-liquor,  thus  compen- 
sating the  solution  for  loss  of  water  clue  to  evaporation, 
the  mother-liquor  remaining  after  separation  of  the 
ammonium  chloride  is  in  the  same  state  ot  chemical 
equilibrium  as  the  "  nucleus  solution"  first  prepared,  anel 
ready  for  the  next  e  harge  of  raw  materials. — (I.  It. 

Ammonium    carbonate;     Manufacture   of .     J.    Bueb 

and  Deutsche-Continental-Gas  Ges.,  Dessau,  Germany. 

Eng.  Pat.  9177.  April  15,  1910. 

GASEOUS  ammonia,  carbon  dioxide,  and  steam,  in  about 
the  proportions  in  which  they  exist  in  sublimed  ammonium 
carbonate,  arc  heated  separately  to  a  temperature  above 
that  at  which  ammonium  carbonate  can  be  produced, 
and.  after  being  mixed  by  passing  through  a  tube  of  small 
bore,  are  led  into  a  subliming  chamber  which  is  cooled 
from  the  outside  and  has  suspended  or  supported  therein 
hollow  plates  or  the  like  which  are  cooled  internally.  The 
formation  of  solid  ammonium  carbonate  takes  place 
immediately  the  gases  become  cooled  below  60  t'..  the 
salt  being  deposited  in  thick  crusts  on  the  walls  and 
cooling  surfaces.  The  quantity  of  steam  to  be  used  is 
inversely  proportional  to  the  required  ammonia  content 
of  the  salt,  which  may  be  varied  from  about  20 — 10  per 
cent.,  carbon  dioxide  remaining  practically  constant  at 
about  50  per  cent.  The  process  may  be  advantageously 
applied  to  the  production  of  ammonium  carbonate  from 
ammonia  and  carbon  dioxide,  isolated  separately,  from 
.the  ammoniacal  liquors  of  gas  works. — F.  Sodn. 

Sulphatt    of    ammonia    from    moist    gases;     Process    ami 

apparatus   for  the    manufacture   of .     F.    J.    Collin. 

Dortmund,  Germany.     Eng.  Pat.  lli.193.  July  <>.  1910. 

The  essential  features  of  the  process  arc  that  the  saturator 
is  heated  from  the  outside  and  that  the  mother  liquor 
which  is  returned  from  the  drip  table  and  centrifugal 
machine  is  re-heated  and  concentrated  before  its  return 
to  the  saturator.  so  that  the  carbonisation  gases  may  be 
cooled  to  remove  tar.  without  dilution  of  the  saturation 
bath.  For  this  purpose,  the  saturator  may  be  surrounded 
by  an  outer  jacket,  through  which  hot  gases  or  air  are- 
passed,  such  gases  being,  if  desired,  subsequently  treated 
in  the  saturator.  The  jacket  is  subdivided  horizontally 
or  spirally,  and  the  hot  gases  pass  in  at  the  top.  so  that 
the  zone  in  which  the  separation  of  ammonium  sulphate 
takes  place  is  heated  first.  A  steam  injector  removes 
the  ammonium  sulphate  to  a  drip  table,  and  the  mother 
liquor,  returning  to  the  saturator,  passes  first  through 
an  evaporating  trough  which  surrounds  the  saturator  ovci 
the-  top  of  the  heating  jacket,      I".  Soiix. 

i'nit„,n    dioxide;     Apparatus  for   moulding  solid {into 

flicks,     etc\.      H.    V.    R,    Head.    London.     Eng.     Pat. 
27.57b.  Nov.  2b.  1909. 

Carbon  dioxide  snow  is  prepared  in  a  perforated  cylinder 
lined  with  a  porous  fabric,  the-  e  ylinder  being  easily  attach- 
able to  and  detachable  from  the  container  of  the-  compressed 
or  liquid  L'as.  The  lower  end  of  the  cylinder  is  c  onnci  ted 
by  way  "f  a  conical  funnel  with  a  mould,  which  can  be 
opened  or  i  losed  by  means  of  a  cap.  When  the-  cylinder 
contain-  enough  carbon  dioxide-  snow,  it  is  removed  from 
its  attachments  te»  the  carbon  dioxide  container,  and  the 
snow  is  forced  through  the  funnel  into  the  mould,  from 
which  the  stick  of  solid  carbon  dioxide  can  Ik-  withdrawn 
by  removing  the  cap. — ().  K. 
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•       ./   producing  saturated  II     II 

Buti  I       I    S    Pal    073,002  1010. 

\\  \  1 1      i-  treated  in  a  saturator  with  mi 
iiml  tli.-  sludge,  cuntaining  lime,  from   this  treatmenl 
transfer!  .1   i.>  anothct    saturator,   in   which   ii 
with  .i   furt hf i    quantity   "I   water,  bu  a-  to  dissolve  the 
remaining  Inn,';    tin-  partially   saturated   m  thia 

vessel  in  then  treated  with  an  i  icoesa  "t  fresh   limi    in  the 
[ormi  ■     sal  urator,    I  hi     i  xhau  ted      lud  inally 

F.  Sods. 

n'rfi  ,■    Stnbli    mi, tin,    for   producing    . 

I:   tJrilter  and  H.  Pohl,   \    ig j  to  Chem.  Wcrki 

Di      II     Byk,    Charlottenburg,    I 

075.120,  075.353,  and  075.354,  Nov.  B,  1010. 

sit  Fr.  Pat.  401,011  "i  1000  :   this  J  -  1000,  I  LOS 

ot   salts    having    disinfecting    and    astringent    properties, 

may  be  added  to  the  mixture.      I-  I'    B 

Alkali  peroxidi  in  n  permanent  form  :    Proi  ifac- 

tun  o)  ii  hard  and  densi  competition  containing  nn 

Inon.  ci-dev.    Stolz  el   Kambli.     Fr.  Pat.  116,145, 
Ma.>  20,  1010. 

A\  alkali  peroxide,  su<  h  as  sodium   peroxide  (10  pa 
is  incorporated  with  a  fused,  anhydrous,  and  readil]  fusible 
inorganic    material,   for   example,    potassium    > 

■  i  mi'  hi  nitrates,  so  as  to  give,  on  cooling, 

dense    product    « hicB,    « hen    reed    in 

.  sinks  and  generates  hydrogen  peroxidi  -lowly  and 
regularly,  without  any  danger  of  explosion,  even  with 
boding  water.  The  composition  maj  &  casl  into  moulds 
mill  tin  n  coated  with  a  Bubstance,  such  as  resin  oi  stearii 
acid,  which  will  form  a  Boap  with  the  alkali  liberated  bj 
the  action  of  water :  or,  if  a  neutral  or  acid  bath  is  required, 
the  materia]  may  be  dipped  into  molten  nitrate,  i"  which 
an  acid  Bubstance,  such  as  potassium  bisulphate,  has 
been  added. — F.  Sodn. 

Carbonii  acid  from  gaseous  mixture*  containing  it  :    Pro 

•  il  ■■  pirating .     E.  A.  and  .1.  G.   Behrens.      Fr.  Pat. 

416,489,  May  28,   1010. 

The  process  consists  in  subjecting  the  highly  compn 
gaseous  mixture  to  a  low  temperature,  so  aa  to  liquefy 
part   -  i   the  carbon  dioxide,  and  bringing  the  remaining 

into  contact  with  a  liquid,  such  as  alcohol,  which 
K-  the  residual  carbon  dioxide  ;  this  is  then  separated 
from  the  solvent  by  reduction  oi  pressure  and  is  returned 
tn  the  .  ompressor  to  enrich  the  mixture.  In  the  apparatus 
described,  the  compressed  gas  passes  down  a  coil  surrounded 
by  all  ohol  at  -  65  I '.,  and  the  i  arbon  dioxide  thus  liquefied 

moved  :  the  remaining  gas,  still  undei  pressure,  is 
thru  mad.'  to  travel  upwards,  in  a  spiral  path,  tl 
cylinder,  in  which  it  meets  a  descending  Btream  oi  cold 
alcohol.  The  gas  i-  next  freed  from  suspended 
particles  o(  alcohol,  by  mean-  ol  baffle-plates,  and 
i-  allowed  to  expand  in  a  turbine  which  helps  to  drive 
the  compressor,  the  vcrv  cold  expanded  gas  being  utilised 
subsequently  in  cooling  the  alcohol.  The  refrigerating 
and  the  absorbing  alcohol  each  follow  a  closed  circuit; 
the  tin  mi  r  passes  i  ontinuousl}  trom  the  top  of  the  cylinder 
containing  the  refrigerating  coil  to  a  jacket  Burrounding 
the  absorption  cylinder,  in  which  it   is  cooled   by  a 

iving  the  expanded  gas  and  by  anothei 
connected  with  an  ammonia  machine,  and  is  thru 
pumped  back  to  the  bottom  of  the  first  vessel  .  the  I 
passea  out  from  the  bottom  "t  the  absorption  cylinder, 
through  a  valve,  to  a  vessel  in  which  the  pressure  i- 
normal,  ami  the  carbon  dioxide  i-  thus  liberated,  the  alcohol 
being  pumped  again  t..  the  t..i>  of  the  absorption  cylinder. 

— F.Sods. 

;    -../,//,.    [knoiin   alio  ii..  soluht.    i/ln.<.<)  .     /' 

for  tin  yirt filtration  ami  solution  oj •      V.  ''"•  Valentin. 

I"..    I'at.    41ii..">:2.    May   2:t.    Win.      Dnder    Int.    Conv., 
May   24,    1909. 
Finely   powdered  crystallised   sodium   silicate   is   mixed 
with  sodium  carbonate,  and  the  preparation  i-  dissolved. 


when  >'  quired  I 

on  <  iii  bon  ' 
product   t"  i»-  obtaii 

I'.    Duvieuaart.     Fi     Pat      11(1.015,    Juni     " 
1910 

S,    III  llliji'i  till    t"    tin      .!•   tlull    nl 

solution  "i  sodium  chloride  oi  ol  bet 
latins  olaj  .  until  t  hi 

appearani  o  (wbii  ;  'hi 

extract  i    them   mi  i  at  i  iblj  bj  boi 

and  '  I mi     mui  Ii  ol  the  sodium  i  hloridc  and  sulpfa 

tin  solution  is  lin.ill'.  15   i   .  whi  n  radium  n 

95   pel       ii'     purity  i 
intended  t"  be  applied  specially  t"  the  treatment  ol 
iceoua    deposits    ol     Egypt,    perticularlj     the     i 
schist  DN. 

'  tin 
on    of    nitrogi »    compound!  '■ . 

•    <>/   alkaline-earth   carbides    and  O.    I-. 

i  arlson.     Fr.   Pat.    117,054,  June  11.  1910. 

Iii  t.  powdered  i  arbide,  wbii  h 

with  tin'"  ■  -  continuouslj   intro- 

duced, eithei  i  old  or  in   i 

iaht    iinn  ii  ' .  in    »  In'  h    the     material    it    he  iti  'I    bj 

eleol  i  ■  duoed  to  di  -1  end  ' 

ion,  therebj  i  ausing  il 
and  systematic  contact   with  nitrogen  whi  larly 

admitted;    the  nitri  ilso  bi    heated  beforehand 

and  under  pressure.  To  t  hi-  end,  the  furnace  may 
I..-  provided  with  a  number  of  ^superposed  il""i-.  attached 
alternately  t"  opposite  walls,  and  scrapers,  actuated 
mechanically  from  without  through  Btuffing  boxes  in 
the  walls,  being  employed  to  cause  the  mat.  rial  to  mow 

periodically  from  tl 'to  Boor,  these  scrapers,  during  thi 

intervals  ..I  repose,  resting  in  comparatively  cool  chambers, 
arranged  in  the  tiirii.u  e  walls  at  the  end  "i  each  Boor.  The 
material  is  introduced  through  a  bopper  at  the  t"p  "f  the 
fumace,  constructed  so  as  t"  prevent  any  escape  "i  entry 
of  gas  'luring  the  operation,  and,  from  the  bottom  floor, 
the  cyanamwe  drops  into  in  ■  closed  pat 

below  the  fumace  proper.     The  furnace  may  !*■  heated 
electrically    by   means  of   resistances  disposed  at   appro 
priate  points  in  the  wails  01  by  means  ol  •■!••<  trodes  pi 
above  the  floors  (in  eithei  •  see  n  pkv  i  able  without  ii 
rupting   the   working),  and   it   is   preferred   t..   provid 
relatively  lofty  space,  fitted  with  resii  electrodes, 

between  the  top  floor  and  the  hopper,  so  as  t"  heal 
material  sufficiently  to  start  the  reaction  at  this  point. 

r  Sods. 

Contact   rubstana    inr  catalytic  ■      S        nfuhr. 

Ger.   Pat  225,705,  July  31,  1908. 

\    in. i.i.i i \v.    perforated    metal    support  i-    coated    with 

platinum  electrolyticafly  m  otherww  I   S 

Lead  m  iht    form  nl  oxide  or  sulphati  .  the 

extraction    of from    impart    firrnlnil..      H.    Hof   anil 

B    Rinck.     Ger.   Tat.  227    • 
I'm:  material  containing  lead  oxide  '>r  sulphate  i-  boiled 
with  a  concentrated  -..luti'in  "f  an  alkaline-earth  chloride, 
prefei  final  magnesium  chloride  liquor  from  the 

potassium  salts ;  a  soluble  double  chloride 
of  lead  ami  magnesium  i-  thus  formed.     When  the  pr 

ppued  t"  the  sludge  from  lead  Bulphuric  an.l  chambers, 
the  selenium  present  accumulates  in  the  insoluble  residue 
1  subsequently  can  be  easily  re  i   ir..in  lead. 

known  methods,     (See  also  this  J.,  1910,  501.)     LS 

Manganen  dioxide,  chromium  dioxide,  and  l"«l  duocidi 
stable,  cJloiilnl  form  :    Process  tor  obtaining  pre  nitration* 
contain  so  I  hem.  Fabr.  von  Heyden.     Ger.  Pat. 

227,491.   M>'.   22,   I  - 
AQUKOVS    solutions    of    permanganates,    nianganates.    or 
bichromates    are    reduced,   or   aqueous   solutions   of    lead 


in. 
by 
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are  oxidised,  in  presence  of   ram  arable,  starch,  or 

other  colloidalisine  bu  mild  action  :  the  resulting 

solutions  of  colloidal  manganese.  •  hromium,  or  lead  dioxide 

.  an   Ik    evaporated  or   precipitated   l>>    alcohol,  etc.,   to 

-  lid,  soluble,  colloidal  preparations  of.theoxidi  s. 

Both  the  solutions  and  the  solid  preparations  are  stable. 

i  SoUoidal  solutions  of  the  oxides  arc  obtained  by  reduction 

,  i  ..     .  -|.  i  lively,  in 

i  powerful  colloidalisine  albuminoid  substances, 

tannin,  etc.,  but  they  are  unstable;   from  the  solution  of 

manganese   dioxide    foi    instance,   i  h<-   insoluble   dioxide 

ipitated  on  warming. — T.  I'.  B. 

Sodium   cyanidi  :     Process   for  preparing •     Deutsche 

Gold-  und  Silber-Scheide-Anstalt  vorm.  Rossler.  Ger. 
Pat.  227,780,  April  19,  1910.  Addition  to  Ger.  Pat. 
223,027,  Vug.  19,  1909  (see  this  J.,  1910.  1157). 
Thimktiiyi.amim  i-  passed  into  molten  sodium,  and  the 
.  .i 1 1>.  .ii  which  separates  is  removed  bj  subsequently 
passing  ammonia  into  the  melt,  with  or  without  addition 
of  a  further  quantity  of  sodium,  -T.  F.  B. 

Thorium  hydroxidt  :  Process  ior  tht  preparation  oj  col- 
loidal— -.  Kreidl  and  HeUer.  Ger.  Pat.  228,203, 
July  10,  1909. 
Thokum  hydroxide  precipitated  from  a  solution  of  fl 
thorium  salt  by  means  of  the  equivalent  quantity  of  alkali 
or  ammonia,  and  well  washed,  is  converted  into  the  colloidal 
condition  by  warming,  preferably  in  presence  oi  water. 
It  ai  '  alkali  be  used,  the  precipitated  hydroxide 

cannot  be  converted  into  the  colloidal  form  by  warming. 
The  colloidal  hydroxide  is  soluble  in  water,  forming  an 
opalescent  solution,  which  yields  a  horny  mas  on 
evaporation  to  dryness. — A.  S. 

Oxygen  mi/1  hydrogen;    Electrolyti    apparatus  for  tht   pro- 
l:.    Eycken,   C.    Leroy,   and    1!. 
Moritz.  Wasquchal.  Fiance.     Eng.  Pat.  24,716,  Oct.  27. 
1909.     Under  Int.  Conv.,  Dec.  9,   1908. 

I t.  Pat.  397,319  oi  1908;  this  J.,  1909,  799.— T.  F.  B. 

ifactwi  of  ■     G.  W.  Johnson, 

London.     From    Deutsche    Gold-    und    Silber-Scheide- 
Anstalt  vorm.  Roessler,  Frankfort  on  Maine.  Germany. 
Eng.   Pat.  9375.   April   Is.   1910. 
3      -        Pat.  223,027  of  1909;  this  J.,  1910, 1157.— T.F.B. 

8odii  Pn  fo>  preparing      — .     Deutsche 

Gold-  und  Silber-Scheide-Anstalt  vorm.  Roe  ler.  Fr. 
Pat.  4I7.1UI.  June  13,  1910.  tinder  Int.  Conv.,  Aug. 
19,    1909,  and  April   Is.   1910. 

SeeG  i     Pats.  223,027  and  227,780 ;    this  J.,  1910,   1157, 

and  preceding. — T.  F.  H. 

yilrt  :  m  ans  oj  ■ 

discharges.  K.  Kaiser,  Wilmersdorf,  Germany.  Eng. 
Pat.  12,229,  May  1^.  1910.     Undei   Int.  Conv.,  3!       19 

See  Fr.  Pat.  415,976  of  1910;   this  J.,  1910,  1306      f.F.B 

Alka 
,,/   -     .     P.  A.  Guyt  andG.Ds  a,  Switzerland. 

Pat.   15  525,  June  2s.   L910.     Undi  c  Int.    (  onv., 
Julj  5,   I' 

Fr.  Pat.  415,1  13ol  1909;  thi    l  .  1910,  1306.J    T.  F.  B. 

of  refining .  G.  J.  Muller, 

Baltimore,    U.S.A.     I3ng.    Pat.    18J3U    of    1910 
Dec.  7.  1909. 
SebU.S.  Pat.  957,417  ol  1910  ;  this  J.,  1910,756.     T.F.B. 

Barium   hydroxide;    Process  of  making  anhydrou . 

i.  Collin.  Assignor  to  Hedworth  Barium  Co.,  Ltd.. 
Newcastle-on-Tyne.     D.S.   Pat.  974,993,  Nov.  8,   1910. 

See  Eng.  Pat.  27,587  of  1908  ;  this  J.,  1910,  151.— T.  J  .  B. 


Calcium  carhidi  :    Treatment  of  -.     ('.   C.   Wakefield, 

London.     U.S.  Pat,  975,306,   Nov.  8.   1910. 

See  Eng.  Pat.  1424  of  1909;   this  J.,  1910,  '227.     T.  F.  B. 

Stannic  chloride  from  stannic  oxidt  :    Proa  --  and  apparat  u 
for    making    anhydrous      — .     R.    Steiger.      Fr.     Pa 
II 11,  April  13,  1910.     Under  Int.  tone..  May  1.  1909; 

r.  Pat.  222,838  of  1909 ;  this  J.,  1910,  879.     T.F.B, 

Nitrous  and  nitric  acids,  nitrates  and  nitrites,  or  sulpho- 
nitrates  and  sulphonitrites  oj  calcium,   toditim,  ot  potae- 

fium;     Manufactun     oj    .     J.     Price.     Fr.     Pat. 

416,224,  April  29,  1910.  Under  Int.  Conv..  April  29. 
KM  10. 

Sot  Eng.  Pat  I0,164of  1909 ;  this  J.,  1910,  1104.     T.  F.  B. 

Nitric  acid;    Process  /or  concentrating  ■      E.    Brauer. 

Fr.    Pat.    117,166,   June    15,    1910.      Under    Int.    Conv.. 

June  III,  1909. 
See  Ger.  Pat.  222,680  of  1909  :  this  ,!  .  1910,  879.     T.  F.  B. 

Iron  pickling  liquors  and  gas  liquor  ;   Procesi  lot  recovering 

useful  products  from  .     F.  J.   Fabling  and   \V.    R. 

Cathoart.     Fr.  Pat.  410.201.  May  24.  1910. 

See  U.S.  Pats.  961,763  and  961,764  of  1910  ;  this  J.,  1910, 

871.-    T.  F.  B. 

Sulphuric  acid  from   gases   from    pyrites  burners;    Pra 

for  making  .     -I.   P.  Channing.     Fr.   Pat.    116,988, 

May  26,   1910. 

Sep.  U.S.  Pat.  062,403  of  1010  ;  this  .]..  1910,  960.     T.F.B. 


VIII.— GLASS;    CERAMICS. 

Drying  plants  for  clay  and  day  products.     R.   Griinhut. 
trans.   Eng;  Ceram.   Soc,   1909—1910,  9.  227—239. 

The  best  drying  temperatures  for  clay  are  between 
100°  and  lst'v  F.  Much  depends  on  the  size,  thickness 
and  shape  of  the  ware,  and  still  more  on  the  nature  of 
the  clay.  Fat  plastic  clays  require  slower  drying  and 
lower  temperatures  than  gritty  sandy  porous  clays.  The 
grain  of  the  clay  is  also  important,  coarse-grained  materials 
i     in      !  sensitive.     The    process   of   manufacture   must 

he  regarded,  as  process-made  and  repressed  bricks  have 
their  pores  closed  up  by  oil  and  require  longer  drying  than 
wire-cut  bricks.  Clay  ground  in  a  ball  mill  will  take 
longer  to  dry  than  pan-ground  clay,  as  in  the  Hist  case 
the  clay  particles  are  round,  whilst  in  the  second  they  arc- 
more  like  edged  splinters  with  plenty  of  spare  between 
them.  Wry  colloidal  clays,  which  may  contain  30  pet- 
cent,  of  water,  present  the  greatest  difficulty  in  drying. 
The  drying  apparatus  may  be  any  of  the  followi 
hot  floors,  drying  towers,  rotary  drums,  ventilating  plants. 
chamber  dryers,  progressive  or  tunnel  dryers.  The 
ial  either  rests  or  travels,  and  the  drying  air  may 
travel  in  the  same  direction  or  oppositely  or  transversely. 

-  are  extravagant   and  nearly  obsolete.     Drying 

towers  an   a  ed  more  in  the  cement  than  in  the  claj  indue 
us,     Rotarj    drums   show    a    high   degree   of   efficiency, 
in  ii  I.  as  86  per  cent.     Ventilating  plants  should   bi 
built  all  on  one  floor,  where  ground  is  available,  to  save 

and  lowering  the  g Is.     It  is  said  that  1000  bricks 

handled  and  dried  for  about  8<L  in  a  good  t  emulating 

plant.  In  chamber  dryers  the  air  i-  passed  through 
dly  till  saturated'  with  moisture,  and  moist  air  is 
used  b.i  di ■;,  ing.  so  that  no  premature  surface  drying  occurs, 
which  is  of  importance  in  terracotta.  The  efficiency 
of  the  ['1  ml  is  increased  by  using  an  air  condenser  as  the 
source  of  heat,  and  the  same  may  be  said  si  I  unnel-dryers, 
which  vary  in  length  from  60  to  17"i  feet.     In  these  the 

j are  put   on  trolleys  and  travel  from  the  cold  to  the 

hot    end.    the    heating    apparatus    consisting    of    steam 
radiators  or  pipes  carrying  fire  gases. — H.  11.  8. 
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I  ilrifieation    ../    day*  .     Speed    ../  I     \\ 

Kiil    i  •  ram.  Soc.,   1000     1010,  9.  7''    01 
Ink  author  lays    n.  -    on  the  imp 

Is  temprratui  iscquentlv 

thai    tin-    softening    temperatures     of   cl  bo 

ompared  mil. 

■  II    .    ,-.  \. 

between   tl 
obtained  with    'trial*      in   i  muffle,  where  the  maximum 

'•'  hi  attained    in   npai  iti  mi,-, 

and   witli  tin-  same  materials   in   tn 

scale  where  tin  heating  i-  nun  h 

that  tlii-  rate  "t  changi  n    bod)   subject. 

successive  firings  follows  a  law  to  thai   which 

holds  for  biraoli    .. 

.i  mi 

a»kt       . 
,     „tj  where    i    is   the  contract after  anj   number 

•  •l    firings,   ':    "i-   the    maximum   contraction 
indefinite   Dumber  "t    firings,   and    ;  ostant,  and 

shows  timt  in  the  case  ol  .i  bone  ■  I  fired  in  a 

■  o\  ni  to  between  i  om     01   and    I   (1 130      I  ISO   ' 
For  spproximatel)  20  I rs  each  firing,  thi 

calculated     contractions     agreed     well.     The     equation 
mentioned   maj .   it    i-   stated,   be   taken 

i   provisional  law      ol  contract  i  .  .i  firebrick, 

n  he ii  tii,  ,1  time  aftei  time  in  a  fui  i 

In  thi    pi   p  i  chrome  tin  pink    uniform  results 

.in  onlj    be  obtained   bj      irryin 

completion    as    possible.     Rodgers    und    Melloi    (this   .1.. 
1005,  1305]  found  thai  for  a  stain  ol  mposition, 

the  colour  i-  independent  "t  the  sou  hromium, 

and  il  is  suggested  thai  the  different  result*  obtained  bj 
Purdy  and  Brown  (this  J.,  1900,  1129    were  due  to    the 
thai  undei  the  conditions  used  bj  the  lattei  authors, 
the  reaction  was  incomplete.     When  a  mixture  of  a  suitable 
mpound  and  stannic  oxide  is  heated  chromium 

■  is  \  olatilised  and  absorbed  ot     d  onic 
oxide  to  give  the  "  pink,"  which  1                 tiown  bj   Petrik 

bablj  of  n  kind  >.t  lake  ol  verj  finely  divided 

omium     oxide     .iiul    stannic    oxide.     The    speed    ol 

volatilisation   ma)    vai  the 

■  ■miii  in  compound,  but  if  thecal  ined  mixture  be  washed, 

'.il.   and    re-calcined    a    number   of   times,    the   final 

product   is  the   same   in  all   cases,  provided   the  ultin 

composition  be  constant. — A.  S. 

Eng.   i  ••'. 
1909—1910.   9.    I     Ifi       -       M  Mellor, 

this  J.    1909,  iti 

General    agreement    obtained    in    the    discussion 

'  ting  "    was   :i    body,    and  \V. 

■  ed    « nil    i 
-  were  more  subject  to  blistei   than  those  made  with 
raw  lead.     White  lead   would    be   moi 
sulphur   trioxidc   from    the 
bisuicate,  and   the   sulphur  oxides   would 

■ 
causing  bUsti  i  ing      t 
■n.  of  spitting  was  due  to  the  body.     Una  ■■ 
uit    was   liable   to 

but  if  a  piece  bi  d  on 

ilc-  only,  it  will  not  "  spit 
with 

matter  in  the  bi  I  ire  that  it 

no  less  difficult  for  I 
enter  the  le  body  than  foi   the 

ipe.     He    thi  light    that    tl 
ided  many  times  it-  own  volunii 

:   liability  .■(  old  wai 
I-.    1..   Grimwade   testified  to   the  efi 
l   in  the  bisi  uit    betwi  ■  n   7'  I 
remarked  on  it-  difficulty.     Othei    sp   ikei  ' ith 

Jackson  thai  thi  was  of  imi 

•I.  W.  Mellor  appends  a  note  taken  from  an 

■i  on  the  action  ot  wai 
with  the  subject     I  b 
and   water   is   absorbed    b)    the   -ilica   which   m 


moli  ■  Him     i  hangi  ■      Mod     nl    thi 

•  Im il  .it  I""  'tin  '        li  thi 

rapidl)   betwi  en  200    and  mall 

bubbles  and  thi 

1  .   1899    -  12      l '■ 

II     l  .ml    1010    I 

'  n\   "t  tin   silii 
..(.,  ral  nee  to  the  i 

author    concluded    from    oxperin 

thi   -I     1910  tt.ii 

visible  in  tl •  were  due  ;  1 1»- 

oolo 

-ilh  a.   10;    alumina,   23;    and   lime,  .17    |- i   cent  . 

lain    ■ bli     pai  ked    in    i  bareoal      \-    thi 

of  thi  lined  in  t  he  lame  w»j  .  di  J  •  *  ■  - 

made    to    i Ini  e    thi 

in    porcelain    by    ti>  oaed    muffles    packed    with 

il.     The     carl <ful 

.mil  ;  is  attributed  t"  the  adsorption  "i  carbon 

monoxide  bj  thi  lit-  subsi  ■ 

,  dioxide  al  il  ure. 

II.  1!    S 


I.  Hopkins 
Tran-.  Ei  1909     1910,  9.  120     125 

The  tl  ■  ■!  thai   the  l"  hm ioui   ■ 

volumes  of  the  bi  ind  lilii  .i   ' 

i  In-  ate. mi''  volun  Bodium,  calcium, 

barium  anil  potassium  are  9,  24,  -'s.  37,  and  47 
and  thi  me  ordei  with  regard  to 

i  .nt    ui    that 

■  ■I   different    atomii 
aith  oxygen  of  the  fixed  volui  nc]  to  thi«  " 

strain     he  attributes  the 

In  the  sul  •  ii  it  was  | 

out    tl 

to  tin-   tb< 
liable  t. 

The  author's  series,  also,  is  n  id  with  Dai 

experimental   results,   which   gave    the  O.PbO, 

O,    nor    with     ■ 
whii  h  i-  ZnO.PMJ  H.H.S 


\\ 
Thorn  :  >10,  9. 

208 

llll      II 

houi   with  0-25 
and  the  authoi  attempt) 
with    ti  the   hun 

I 

■ 


I  "rah  i    I 
alkalin. 

- 
mach.     Hie 
lubihty 
I  — H.  H   S. 
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\\.  Thomason.     Trans.   Eng. 
i  ■         1910,  9.  209—226. 

Raw  lead  glazes  differ  from  those  made  with  fritted  l>-a<l  in 
Stole  of  theii  lead  content  is  soluble  in  i  reess  oi 
The  author  examines  the  influi  Jtric  juice, 

razynu  -  and  f-« >il  on  the  solubility  of  white  lead  in  acid. 
\  iabli    retardation  in  solubility  i-  observed   in 

i  pepsin  alone,  !>ut  when  foodstuffs  an-  present 
the  -  with  the  proportion  of  acid,  food  ami 

lead  present.     The  p  solubility  of  white  lead  in 

the  stomach  varies  with  the  acidity  and  inversely  as  the 
ml  of  lead  and  of  proteid  food  present.     It  must  be 
remembered  thai  under  industrial  conditions  the  amount 
of  lead  absorbed  in  the  system  is  not  more  than  3  mgi 
a  day.  so  that  the  at  id  of  the  stomach  is  always  in  excess, 
ndition  which  promotes  the  absorption  of  lead  by  the 
mi.     This  i  che  Iced  to  some  extent  by  the  con- 

tinual presence  in  1 1 1  -  -  stomach  of  foodstuffs,  of  which  the 
most  effective  are  those  high  in  protein,  such  as  beef  and 
mutton.     (See  also  Bedson,  this  J.,  1894,  610.)— H.  H.  S. 

solubility  of in  / 

borate.     A.    It.     Holdcroft.     Trans.    Eng.    Ceram. 
s     .  !  1910,9,37—40. 

Ziv  oxide  show.-  great  tendency  to  crystallise  out  in  a 
.  and  is  used  for  that  purpose  in  the  making  of  crystal- 
line glazes.  It-  solubility  in  lead  silicate  and  lead  borate 
therefore  determined  by  firing  mixtures  containing 
increasing  amount-  of  zinc  and  noting  at  what  content 
milkine-s  appeared.  The  solubility  of  zinc  oxide  in 
100  srrms.  of  silicate  or  borate  was  found  to  be- — 


The  area  l><  BRHGFE  represents  mixtures  that  crystallise 
completely,  and  in  this  region  only  three  typ 


i i  . 


PbO.SiO. 
Pl.u.B.Oi 


grins. 
i:i — 14 
60    70 


S50   C. 


grms. 

7—10 
50—60 


— H.  H.  S. 

Glazi  j  lead ;   Examination  of .     N.  Schoorl. 

Z.  anal.  Chem.,   1910,  49.  741—743. 

Referring  to  Funk's  observations  (this  J.,  1910,  354) 
on  the  difficulties  arising  in  the  examination  of  glazed 
1-  for  lead,  from  the  presence  of  other  metals  such 
ipper,  iron,  bismuth,  etc.,  the  author  states  that  these 
are  avoided  by  employing  potassium  chromate  a>  the 
_■  nt  instead  of  sulphuretted  hydrogen  and  following 
the  recommendations  of  the  Dutch  Central  Sanitary 
Authority.  The  vessels  after  being  twice  shaken  for 
15  nun.  with  boiling  water  are  boiled  out  for  an  hour 
with  a  solution  of  +ti  grins,  of  anhydrous  acetic  acid 
and  In  gnns.  of  sodium  chloride  in  1  litre  of  water  (or 
filled  with  the  boiling  liquid  and  shaken  for  an  hour). 
Tin-  liquid  is  then  evaporated  to  dryness  to  expel  acetic 
acid,  the  re. nine  dissolved  in  fill  c.c.  of  hot  water  and  made 
up  to  the  original  volume  with  cold  water.  To  1<  m  >  c.c.  of 
this  liquid  (filtered  through  asbestos  if  not  clean  a  few 
drop-  of  a  In  per  cent,  potassium  chromate  solution  are 
added  anil  the  turbidity  compared  with  that  obtained 
with  -'  rial  ion-  containing  known  quantities  of  lead  acetate. 
If  lead  Ik-  found  th.-  vessels  must  be  boiled  out  a  second 
and  even  a  third  time  with  the  acid  salt  solution  ami  the 
lead  similarly  determined  in  the  resulting  liquids,  of 
292  - — els  thus  examined  22s  were  found  to  contain 
notable  quantities  of  kail.  (8ee  also  this  .1..  1909.  71+: 
1910,   153,  950,  981,   1058,   1206).     A.  Snt.r.. 

High  temperalurt  work  on        — .     II.  C.  Wallace. 
Trans.    Eng.    Ceram.    Soc.,    1909—1910,   9.    172     l!'7. 
-      this  .1..  1909,  793.) 

The  three-component-system  Na,0,Al,03.SiOj  is  sum- 
marised in  the  diagram  (see  Pig.).  Tin-  dotted  area 
HK.MXI!  represents  tin-  Compoaitionj  ol  mixtures  which 
on  cooling  give  only  a  glass.      [ri  t|„.  shaded  areas  ABf'D 

and  FGB  complete  fusion  take-  place  only  above  1950  C. 


/U203 
Corundum 


B  SlIllMANITE 


appear — corundum,  sillimanite  and  nepheline.  In  other 
:-  crystals  of  Si02,  Na,0,  and  Xa;Si<>,  also  are 
found.  Crystallisation  takes  place  under  1600°  C.  only 
in  the  areas  THR  and  KLM.  Mineraliscrs.  such  as  sodium 
tungstate,  affect  crystallising  capacity  but  not  crystallisa- 
tion velocity. — H.  H.  S. 

Patents. 

Silica  glass  :    Production  of  .     H.  A.  Kent.  Bounds 

Green,  ami  H.  G.  Lacell.  Finehlev.  Eng.  Pat.  10.030. 
.May  3.  1910. 
.Silica  is  allowed  to  fall  or  is  projected  on  to  an  electrically 
heated  body  so  that  a  mass  of  silica-glass  is  built  up  on  the 
body  and  this  mass  is  then  blown,  moulded  or  drawn  90 
as  to   produce  the  required  article. — H.  H.  S. 

Glass  :    Manufacture  of  .     Siemens  und  Halske  Akt.- 

Ges.  First  Addition,  dated  June  8.  1910  (under  Int. 
Conv.,  June  19,  1909),  to  Fr.  Pat.  380.902.  May  7.  191  8 
(this  J.,  1908,  750). 

To  avoid  the  preliminary  fusion  of  the  glass  which  was 
necessary  in  order  to  make  it  conduct  the  current,  the 
partition-  of  the  furnace  are  made  of  a  conducting  material 
such  as  a  metal  or  alloy,  or  graphite  or  silicon  mixed 
with  a  refractory  substance,  and  they  are  protected  from 
attack  by  the  glass  by  a  covering  of  clay  or  other  resistant 
material!      H.  H.  S. 

Kilns    for   burning   bricks,   tiles,    pipes,   terra-cotta   goods 

I .,„.    and   thi    liki  :     Continuous   .      J.    (Ismail   and 

Co..  Ltd.,  London,  and  F.  Fidlcr,  Wigan.  Eng.  Pat. 
2+.213.  Oct.  21.  1909. 
THE  kiln  is  of  the  type  in  which  a  series  of  chambers  are 
grouped  around,  and  arranged  transversely  to  a  medium 
division  wall.  The  main  smoke  flue,  communicating  with 
the  stack,  is  arranged  below  the  division  wall,  and  in  the 
wall  are  a  main  hot-air  Hue.  and  a  main  steam  flue  which 
is  independent  of  the  smoke  Hue  and  communicates 
directly  with  the  -moke  stack  of  the  kiln.  Branch  flues  are 
built  in  the  transverse  walls  separating  the  chambers,  and 
by  means  of  dampers  can  be  put  into  communication  with 
either  tin-  main  Steam,  or  hot-air  Hue.  Holes  are  formed 
between  the  branch  Hues  and  the  chambers  and  serve  for 
the  introduction  of  fuel,  the  escape  of  steam  from  goods 
which  are  being  dried,  or  for  the  withdrawal  of  heat  from 
chambers  which  are  cooling.  The  openings  of  these  holes 
into  the  branch  Hues  can  be  closed  with  caps  when  required, 
and  cover-plates  ate  arranged  on  the  top  of  the  branch 
Hues  above  the  caps  :  these  plates  become  hot  when  tin- 
ea ps  are  removed  from  the  holes,  and  form  drying  surfaces 
for  ceramic  and  other  goods.     Fuel  benches  or  grids  are 
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placed  ••!!  the  il nl    tin    chambers,  and  Hum  are  built 

in  the  nulls  Bcparatinv   ' ' 

tin'   branch   llm--  to  the  spaces   below    u 

and  also   -  1 1  ■    [01    tin    cow 

Will 

mutt  rial*  .      I  pparatu     foi    bun  III.. 

Mi  b    i'oi         i    S.  Pat.  974,646,  Nov.  1.  1010. 
..... 
ovei    .1    l  unncl,   in  ■« hii  h   i     a    >ingl    di 

lling  I.H  rails,  so  i hal   il  i  an  a 
it ti< K  i  any  shaft.     Eai  li  shal  t  may  be clo    dal 
bj   .i     novable  gate,  and  there  are  inlete   provided  with 

dampers,  near  the   l>"ii for  the  introductioi 

above  the  air  inlete  are  ol  hers  and 

passages  for  the  withdrawal  of  combustion 
a  ble  bars  to  support  the  i  harge  in  the  Bhaft 
may  be  adapted  to  bear  in  the  air  ports.     The  disohai 

means  may  c prises  movable  truck  i  i  hydraulic 

lift,  on  the  plunger  ol  which  a  platform  is  mounted,  Bup- 
port  i  ■  i  ble  ear.a  Fi  *  e  pump 

111!.        I'    s,,,,v 

lulling  muffle*.     I).  Fletcher,  Stourbrid 
25,692,  Nov.  8, 1! 

metal  g Is  during  the  eramel- 

ling   i' --  are  constructed   ol   the   usual   tunnel 

i  be  top,  and  pro\  ided  «  il  h  an  outei  casing 
hi  brick,  the  Bmoke  from  thi  fires  rising  over  yerticai 
divisions  t i  — . « -« 1  in  the  side  space  between  th 

lling  .H  roes  the  topol  the  outer  one  and  down  the  Bidi 
through  ■  > j»-m i ii^-  in  the  Hoor  i < >  two  outer  Hues 
aged  below  the  inner  i  hamber,  thence  into  two  interioi 
Sues  below  the  oharaber  where  the  unconaumed 
led  to  .i  central  down  Quo  leading  to  the  stack.  The 
apparatus  is  provided  with  a  series  of  aii  inlets  controlled 
by  plugs  or  dampers,  and  it  is  Btated  ihat  the  muffli  ifi 
maintained  at  a  uniform  heal  and  the  duration  of  the 
firebrick  lining  of  the  muffle  is  prolonged.     II.  II .S 

Enamelling  metal ;   Process  for  s   and    \    S 

Pforzheim,  Germany.     Eng.  Pat  19,233,  Aug.  16,  1910 

To  obtain  a  uniform  layer  of  enamel  and  to  prevent  waste 
by  excess  of  powder  falling  off,  metallic  objects,  >m  li  as 
works  of  art.  are  moistened  by  means  "t  steam  or  bj 
sprayed  water,  which  may.  if  desired,  contain  a  littli 
gum,  before  applying  the  enamel  powdei  in  the  u 
manner.  The  moistening  process  may  Ik-  n  ■ 
often  as  required,  in  order  to  apply  further  layers  ol 
enamel.  — H.  H.  S 

Vitreous    \natter ;     Composition    o/  C.    A.     Kraus, 

Newt..,,  Highlands,  Mass.  U.S.  Pat.  074,801,  Nov.  8, 
1910 
A  vitreous  homogeneous  composition  for  application  on 
iron  in  other  metal  consists  of  sodium  boro-silicate  and 
the  oxide  of  a  metal  "i  the  iron  group  having  an 
atomic  weight  between  "i-'  and  59.  Such  a  composition 
max   be  made  from  soda  glass,  borax  and  ferric  oxide. 

— H.  H   S 

Ifnili    enamel.      Landau    nnd    Co.      Fr,     Pat.    117,078, 

June  13,  1910.     Under  Int.  Com..  June  13,   11 

A  st  bstitutb  for  till  oxide  or  antimom  oxide  as  opacifier 
i-  made  by  mixing  soluble  white  oxides  with  refracton 
earth-  in  order  to  form  a  solid  solution  which  shall  be 
insoluble  in  a,  ids  and  difficultlj  fusible.  Such  a  product 
is  obtained  by  heating  a  mixture  of  rirconium  nitrate  and 
calcium  nitrate  in  tin-  proportions  necessary  to 
7(>  pei  cent,  of  zirconia  to  30  per  cent,  of  lime,     H.  H.  S 

Mica;    Pn  partition  of .      F.   l.ilienthal  and  G     I 

Cologne,  Germany.     Eng.  Pat.   1980,   Feb,  28,   1910 
Mai  iiiskky    is  substituted  for   manual   labour  in  the  pre- 
paration  of  miea  by  splitting  it  into  plates  or  very  thin 
sheets.     To  the  two  faces  of  the  mica  to  Ik-  spin,  bodii 
attached  either  by  paste  or  by  suction,  and  the  moving 


.  tl. .  i.l  i 

the    o|  ■  ImmIm-. 

flexibly 

one  up  ni<  kinu  1 1 

II.  II   S 

tin    trtatnu  nl  o\  P.  Wi 

l       Pal     116,382     Maj    25,    1910      Undei    Int.   I   >m  . 

I  >.  •      Is.. 

this  J.,  1910,  1251       I    i     B 


IX.     BUILDING    MATERIALS. 

</,  hydrai  5.  Ki 

iii.  r  1 1 1      Sondcrausgabe     aus  Kolloidchcm.      Beihefte, 

1910,   Band   I.  J.,  1910,  I  U 

Chatelicr,  thin  J,   1888,  847;  Ambronn,  this  J.,  1909.* 

Thk  author  devised   a   method 

microchemical  study  ol  t lo    constitut  tent,   the 

ni-  used  beii      P      ■'   Blue  which   colours   alumina 
and   aluminium   compounds,   but    is   unaffected   i*\    tin 

ili.  i     and  calcium   silii  ate    ;    Methj  I  rl 

neutral  Bolution  coloui  i    Bilica  (nol 

and    in    a<  id    solution,    sdli<  ate        and    all  ol  olii    a  nt [ 
purpurin,   which  colours   lime  and   il 
periments  were  made  with  produi  ts  ol  i  no* 
including    cements,    and    calcium    aluminates,    silii  at 
chromites,  and  ferrites,  thi  being  bydrated  and 

examined  microscopically,  with  and  without  staining. 
The  fine  needles  produced  during  the  hydration  "I  calcium 
silicates  consist  of  hydrated  calcium  monosilicate  I 
SiOj,  aq  .  thej  an  formed  gradually  also  from  mixtures 
of  lime  and  amorphous  hydrated  silicic  acid.  The  l'cI 
;  cement,  after  Betting,  i-  also  hydrated 
calcium  monosilicate,  containing  more  watet  than  the 
needles,  and  possibly  incrusted  with  a  little  free  lime. 
The  large  hexagonal  crystals  observed  consist  of  calcium 
hydroxide.  The  small  hexagonal  plates  are  tricalcium 
aluminate;  calcium  chromitee  containing  two  or  three 
mola.  of  chromium  oxide  |ht  mol.  of  lime,  yield 
ol  similar  form,  but  coloured  green,  on  hydration.  Port- 
land cement  clinker  appears  to  consist  ol  a  conglomerate 
ol  dicalcium  Bilicate  ana  tricalcium  aluminate  in  the  pro- 
portions :  i  -i  i  U,i '  .  Free  lime  is 
an  essential  constituent  ol  the  cement;  the  calcium 
hydroxide  crystals  produced  during  the  --<  - 1 1  i  1 1  _i  are  dui 

mposition  ol  dicalcium   iilicati       ["he  Betting  ol  the 
cement  is  due  to  the  hydration  of  tli,-  dicalcium 
the  fine  needles  of  i  alcium  monosihi  ate  produced  becoming 
interlaced  and   penetrating  the  calcium  monoailicau 
also  formed,  and  being  firmly  cemented  togethet   by   the 
latter  as  the  setting  and   hardening  ["he  t ri - 

•  ili  nun  aluminate  play-  no  essential  part  in  this 
Init  acta  as  a  flux  in  the  preparation  oi  the  i  emenl  clinker, 
prevents  the  disintegration  of  the  latter  on  cooling,  and 
accelerates  tin-  hydration  of  tin-  dicalcium  silicate.  In 
accordance  «itli  tin-  view  i-  the  fact  that  cements  in  which 
the  alumina  i-  replaced  by  iron  oxide  set  quite  sati- 
faotorily,  although  calcium  ferrites  do  not  set  at  all  *> 
water.     A.  S. 

Action    oi    dust 

True  and  I  '■  .      S      SIS 

Expel  th     Vurtliii.  Hull      and 

Christensen.     8et    Will 


I'M  ' 


I       Witt 
i-.     igm 


Wood -fill  inn  [impregnating].    Pro 
kowsky,    Berlia     Eng.    Pat.    2:!.>;:i2.   Oct 

Inn  sulfa I  the  wood  to  be  tt  toothed,  and 

coated  with  «  solution  of  albumin,  casein  or  like  animal 
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-_ii.il.lr  substance.     As  booii  us  the  coating  is  dry, 
ited   surface  is  subjected  to  beat   and   pressure. 

— W.  i  .  EL 

■  iri/imj  YV.   E.   Lake,  London. 

Grand    Rapids    Veneer    Works.    Grand    R 
Mich.,    D.S.A.     Eng.    Pat.    24.193,    Oct.    21,    1009. 

I  in:  lumber  is  subjc<  ted  to  heal  in  an  em  I  ,  and 

tin'  exterioi   i-  protected  from  case-hardening  during  the 

I  in  which  the  moisture  is  lK-in_  expelled  from  the 

rior,  by  maintaining  about  tin    lu  ery  humid 

atmosphere,  bnt  .'in-  in  which  the  humidity  is  practically 

uniformly  below  the  point  of  saturation,  until  tin-  interior 

of  the  lumber  is  thoroughly  dry.     Any  undue  excess  oi 

humidity   is   prevented    by   keeping   a   regulated   draught 

in  the  kiln  ilnrii.ii  the  period  in  which  moisture  is   being 

lied  from  the  interior  of  tie-  lumber.     .\t  the  beginning 

tit  the  operation  the  requisite  amount  of  humidity  in  the 

kiin  may  Ih-  secured  by  the  admission  of  -team,  tie-am.. nut 

of   which   can    afterwards    be  increased  or  diminished  as 

( desired.     The  moisture  is  continuously  driven   off     from 

'he  lumber  by  tie-  application  <>f  heat.'  ami  as  the  lumber 

adds  it-  moisture  to  tie-  atmosphere  in  'In-  em  losed  space 

the    humidity    i-    maintained    practically   constant    until 

the  1  ii  in  I "  i  is  thoroughly  dry,  though  the 

perature    may     l.<     gradually    increased    during    the 

operation.     During  the    operation,    heavj    acid    vapours 

.in.l  gases  are  expelled  from  the  lumber,  and  on  account 

-:  their  high  specific  gravities  settle  at  tin-  bottom  ..t  the 

kiln,  ft which  tiny  an-  withdrawn,  tin-  entrance  of  air 

in-in:.  excluded  during  their  removal.— W.  C,  H. 

Artificial  stem  :    New   process   i<>r   manufaclurt    o)   sand- 
— .     \V.   Wyssling.     Fr.  Pat.  416,466,   M.-n    .7. 
1910. 

Sdlicious  waste  is  mixed  with  lime  and  the  mixtun  i- 
subjected  to  tin-  a,  tion  ..f  steam  at  a  high  temperatun  .  a 
process  which  is  said  t..  volatilise  impurities  such  as  saltpetre 
ulphates.  More  lime  is  thin  added  and  the  product 
subjected  t..  steam  under  hi. I.  pressure. — H.  H.  s. 

Zeolite-stones;  Process  for  tht  manufaduri  of  artificial . 

A.    Hambloch.     Ger.    I>at.    227,248,    April   28,    1908. 

Substances  such  as  puzzuolana,  trass,  rolanic  ashes,  etc., 

rich  in  reactive  or  "soluble"  silicic  a.  id.  are  mixed  with 

I  lime,  and  if  desired,  also  with  i  ement,  then  formed 

stones  ..f  the  desired   shape,  and   subjected   to  the 

Ii  i-  Btati  .1  that  ..win-.,  to  the 

formation  of  calcium  hydrosilicati    throughout  thi    mass, 

products,  which  resemble  natural  zeolites,  an    n    ch 

bricks.      \.  S. 

Cement   tilni  ;     I  l      K.    Sii  mens,    London. 

Eng.    I'-  .    8724,    April    11.    1910.     Under    Im.    i  am 
Vddition  to  Eng.  Pat.  23.534    <)<t    14 

firing  is  substituted  for  a  i  ..Ml  .:  ,,      i„ 

that  -..in!-      on  i 

u  into  drj  in  -  nat- 

i,  -  a -, 

sing  the  wl  -  kiln. 

-    ■>.    drawn   bai  -  ntal 

;        the  sintering  zone,  whilst 

-.1 . 
H.  S. 

--.(;■- 

i  >.    A.    S.  hwerdt 

-    1910. 
Pat.  3740  of  1910  ;   this  J.    1910,  819.     T.  I".  B. 

Preparation     of     —         Xhorrand,      Dun \. 

■ '    '  ie.,    \i  ■ .    I  i -.     Eng.    Pat.    21,315,    Sept      13 

!''l"-     Under  Int.  Conv.,  Oct.  15,  1909. 
Fr.  Pat.  108,060  of  1909  ;  this  J.,  ]<i]u.  631.     T.  F.  B- 


Cement  from  slag  :   Process  and  apparatus  j"i  making . 

T.  II.   Lodge.     Fr,  I'm.  416,690,  June  2.  1910.     Urates 
Int.  Conv.,  June  5,  1909. 

See  Eng.  Pat.  13.183  of  1909;  thi-  .1..  1910.  880.      i.  '.'.  B. 
Tarry  coatings.     Fr.   Pat,    llii.177.     Sei    III. 


X.— METALS  ;     METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Blast  furnaCi  Bala  no  sheet  between  tin  heal  and  material 
of  th  — .  W.  Gillhausen.  Stahl  ii.  Eisen,  1910.  30, 
1956—1961. 

A  TABULATED  summary  i-  _:i\eii  ..f  the  calorific  value  of 
the  air  and  fuel  as  compared  with  that  of  the  yield  oi  iron, 
based  on  the  heat  produced  by  the  combustion  of  one  L'ram 
-i  .  arbon  to  carbon  dioxide,  the  metallurgical  rea.  tions  in 
the  production  of  the  iron,  the  heat  |..-t  in  the  slag,  and  the 
nature  of  the  Mux.  without  taking  into  account  the  heat 
lost  by  radiation  and  cooling.  The  estimates  include 
those  of  the  production  of  a  ten  per  cent,  spiegeleisen, 
steel,  haematite  pig,  ami  Thomas  iron,  and  it  is  calculated 
that  1000  kilos,  of  haematite  pig  need  2S7  heat  units  and 
of  Thomas   iron.    2f>K  heat    units   for   their   production. 

—A.  H.  < '. 

Thomas  process  ,    Tht  actual  staU  of  the—  '      many. 

Essei  and  A.  d'Auriac.     Rev.  .Met.,  lulu.  7.  :'s;i     992. 

Thi:  modifications  introduced  into  tie-  general  organisation 
of  steel  works  since  tin-  introduction  of  the  Thomas  pr  >  - 
are  shown  by  means  of  several  diagrams.  With  regard  to 
the  converters,  during  the  last  six  years  then-  ha-  been  an 
increase  of  25  per  .cut.  in  capacity,  15-3  percent,  in  height, 
and  5-4  per  eent.  in  the  greatest  interior  diameter.  The 
mixers  are  now  cylindrical  in  shape  with  a  1000  tons 
capacity  and  are  electrically  controlled,  while  a  good 
lining  last-  200  charges.  In  discussing  the  pa"  played  by 
the  Thomas  process  in  the  various  regions,  Bsser  points  out 
that  in  Silesia  it  cannot  hold  its  own  against  the  luematite 
process,  the  pig  obtained  being  too  rich  in  manganese  and 
silicon  for  use  bj  the  Thomas  process.  In  Franconia  and 
the  Sigh  Palatinate  tin-  mineral  is  excellent  for  the  Thomas 
proeess,  containing  40  to  55  per  cent,  of  iron.  0-3  to  f>  of 
lime.  4  to  12  of  silica,  and  a  little  less  phosphorus  than  the 
oolitic  ironstone,  hut  enough  manganese  to  dispense  with 
the  addition  of  manganous  mineral  to  the  blast  furnace, 
ard  from  recent  investigations  it  appears  that  thi-  region 
will  I  ecome  very  extended  and  rich.  Essei  then  discusses 
th.-  value  of  the  products  of  the  Thomas  furnac*,  and  con- 
cludes that  there  i-  an  advantage  of  :.'.V7d.  per  ton  in 
favour  ol  the  Thomas  process  over  the  I 

D'Auriac  tabulates  the  total  production  of  steel  by  the 

Bessemer,  Thomas  and   Martin   pr ■--.  vely  in 

ny,  the  United  States,  and  G  in  foi  thirtj 

years,    and   explains   the   increase   in   the    pi 

..  -  I    -  -I.--    several  si  1.  With        ard 

to  the  .-rude  materials,  the  converter  requires  a  pig  which 
only  varies  within  narrow  limits,  and  thi 
duction   depend-    on   the  natural  conditi. 

commodates  itself  to  various  conditions, 

t   the  pig  in  the  charge  varying  within 

wide  limits  as   well  as  i mposition.     l'.   With 

to  the  nature  of  the  product,  Martin  steel,  all  conditions 
eing  i  hows  a  a    pui  itj     - 

teel  and  i-  better  applicable  to  a  certain 
."..  The  Martin   pr... .    -   i    a pplica I  I 

while  the  convert  u    if    not    economical  lor  large 
The  relative  slowness  of  refining,  and 
of    Martin    steel    under    the    same    local    conditions    heing 
than  that  of  the  converter  is.  however, 
disada-  In    England    i  pro- 

dominates  although  daring  the  last  few   years  thi 

I. en    a    marked   increase   in    the    basic    .Martin    pi --. 

D'Auriai       ii    attention  to  the  electric  furnace  and  to- its 
possibilities    in    relation    to    tie     Bessemer    and    .Martin 
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and  |,i,  .h.  i  -  tin   refining  •■'.   I  h  >n  the 

electric  furnace  foi   u  •     in  which  at   present   Martin 

il gives  -  'i  i  i"  tion       \    II.  i '. 

Than  ii  •"  M    \l . i  w i'i.11. 

Ri        Mi  i..   1010,  7.  848     858 

Ex  uu\  m.rt  ol  the  slap   |Mi  tii 

tec!     hows  tin  in   ti  phoruB,  and  an 

oxoi  :  bat  t  be)  pi 

ilcium    phosphati  I 

ivoured   to  imitate   i  hem,   and   to  di 
enta   foi    their   identification,  bj   inserting  phospl 

Joium,  mag nun.  m  nil  non.  ami  calcium 

to,  into  cavities  in  steel  baia,  whicb  wi 
by   plugs  oi  'I  'I.  and  heated  i"   1300  <       It 

i. .mi. I   that  :     I.    \   cold    2    pi  i     i  .in .    solut  ion    "l 
.mi in. .t mi n i  ..mi Int.-  bIowIj  .ma.  ks  cemi  ntite,  gi1  ing    • 
coloration  aitei   :i<>  minutes.     -'.   Neutral  sodium  pict 
boiling,  attacks 
tite,  pure  iron,  the  eutectic  ol  nun  and  ferric  phospl 

pearlite.     The  same  reagenl   « it  h  pi  i  Ided 

still  ooloui  -  the  phosphide,  but  coloui 
trongly.     3.  Two     per    cent,     solution     ol     ammonium 
oxalate  in  the  hot  water  bath,  disinti  !0  minutes 

the  slag   parti,  lea  in   basic   sta  '.   bj  il    the 

lime  oombined  with  the  ferric  oxide,  without  affi 
surface  of  the  metallic  iron.      I  I 

I  bj  hydrogen  nor  by  steal   al 
tints    distinguishable    from    the  slag   particli 

...■  oxides  found  in  puddled  iron  or 
i  j   are  attacked  by  weal 
holes   visible  after   re-polishing   the 
which  the  acid  lias  also  attacked.     J.  T.  !>. 


.laplui.    in  thi    form  .  i 

.,ti,l    il..  id   ..I    thi 

brittle  "'  onlj 

|j     liat.l.     lull     wl  i     Dve 

il.  a  steam  hammer.     The  top  layer  in  i 
with  tli  "'    "' 

while  in  tl  "lllv 

from  8-8  i"  3-0  pel  cent 

.mi  mhIi   II.  md  in 

both  oases  there  « 

•  ion  "I  .ai  I".' i  in  tin    npp,  i    I .' 

I  i  In  slow  ly  cool  n  I.— A.  H.  < 


Mot.,   1010,  7.   1054 


'  ■ 


tii>    .in. 'I. 

tiiina.  .■  are  m\ en,  r«  ining  0-08  per 

ol  carbon,  0-16  "i  magna m  e,  0-012  "t  sulphur. 
ii  mis  ..t  phosphorus,  and  0  10  ol  ill  on,  to  one  i  ontaining 
ii^T  per  i  'Hi   "I  i  ai  bon,  0-31  of  i  CMM  Iphui 

0-006  "i    phosphorus,  and  0-37   ol   lilicon.     Attention   i« 
l  t..  tli"  Iom    m  ontent,  to  thi    ■ 

blc  homogi  ■ 
..(  the  products,  «  bich  resul  bilitj  i  old 

ami  veryp  !  •  '  the 

in.'.  1' 

it   falling   weight,   which 
show  i  he    real  superiority  ol  el  ctrii    iteel.     VVitl 

I  he  initial 
in   in 

i 
\    II    ' 


in  '/,. 
i:    Richarnie,     Rev.  Met.,  1910,7,993    998 

l\  unlet  to  obtain  a  a 1  dephosphorisation,  the  silicic, 

aluminic,  and  ferrous  acids  should  be  present  in  thi   form 
of  theii  tm.^t   basic  compounds  in  the  ilags,  and  thi 
ih.  ti  left  uncomb\ned  should  be  sufficient  to  form  with  the 
phosphoric  at  i<l  the  most  basic  phosphates  possibl 
tin-   study   "I   the  composition   ol    the   tribasic   ~ilnat.-. 
tetrabasic    phosphates,   tribasii    aluminati       and   dibasii 
ferrites  of  iron,  manganese,  lime  and  magnesia,  tbi 
lnt~  devised  an  empirical  formula  by  means  of  which  the 
acidity  of  the  slag  from  tin-  point  of  view  ol  its  power  ol 
dephosphorisation    may    be    calculated,    and    hence    the 
quantity  of  bases  (calculated  aa  limi  I  which  il 
to  add  i"  a  -ii\ in  slag  in  ordei   to   produce  the  limiting 
isition.      Vn  I  00  pi  r  cent,  ol 

,   1-9  oi  mang  mi   e,   1-93  ol   pi 

iiiiT  of  sulphur  was  dephosphorised  to 

0-76  per  eent.  of  carbon,  0-028  oi  silico  i,  0-16  ol  man 

ii  ol  of  ph. -ph.. in-,  an. I  0-008  of  sulphui  bi  fore  the  addition 

of    ferrosilicon    and    ferromai  the    whole    ol    the 

il    and     experimental    details    being    tabi 
The  author  lays   . 

the  use  ol   hisformula,  of  the  dephcspl 
in  the  •  carbon  by  the  suits 

calculated  cruantitv  of  flux  at  each  stage  of  the  ■•;- 

'  ll   . 

B.  0 
•i.  1910,  20.  1918     1921. 

II  i\  in.;  observed  the  pn 

and  that  the    | 
.    favours  the  su 

the  format  lighly  brittle 

-I..H  K  rder  to  produi  e  as  great  a 

with  the   produi  I 
Fifty    kil"-.  1-    P«     ' 

manganese,  4-6  i  I  i  ai  t  on.  and  0-12  ol 

by  a  slag  ol   glass  and  p  i  bonate  were 

melted  in  a  crrn  ible  in  a  crucible  furnace  and  were  allowed 
t..  .  .".1  verj   slowly  during  - 
smouldering    briquettea    ol    brov 


. .  .     /'/» 

thi  acid  and  basii 
ii    rhalk         I         Met  .  1910,  7.  1061     1063. 

I"n  k  author  compares   the    different    methods    ..i    firing 

furnaces  and  shows  that  it  is  mfficiently  unil 
the   Id  p. nit  furnace.     The  influence  of  heat 

ol   the  steel  \ Inced  U  then  discu 1  and  the 

tj    of   distinguishing    between   the   influenci 
mean  temperature  and  that  of  ■  fall  ol  tempi 
.in.  ..I  m  the  bath.     It  ia  shown  that  the  propert 
steel  mIu.  b   I  ompletely 

thi  temperature  at  which  it  has  been  maintained;  the 
effect  uf  the  temperature  is  shown  in  the  crystalline 
structure,  Mlii.lt  is  better  in  a  metal  cast  at  a  bighi 

in  one  cast  at  a  lower  tempera! A  mixed  structure 

i-  .  harai  tei  isti    of  a  bath  in  whii  Ii  then 

fall  ..I  tempi    itun       i  hi    basic  furnace  enabl 

finite    composition    but 
being     a     -'.»>d    conductor    "t     heat     may     prod 
fall    ..f    temperature    tlm~    limiting    thi 
rystalline  -tin.  ture.      die  acid  fui  inly  furnishes 

a  metal  ..t  appropriate  composition,  as  wi 

mductivit) 

Kv  thi 

II    i  . 


i  harp  1910     151. 

- 
in  this 

• 
ll,,    hourh    i  >!■    of  produol  which  at    - 

i  07 

0-01  iii iii   it    was  "  1 1 
■  ,.-l„  ctiveh       l  he   i  i  a  lusion   i-   I 

this  -I  .  1910, 
id  folli  winj  l    1.  I>. 


- 
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I  h,   role  of  rind  metal- 

col    reaction*.     G.    Charpy.     Rev.    Met.,    1910,    7. 

_      964 

1\  studying  the  effect  of  pure  carbon  at  high  temperatures 
•  •ii  iron  and  allied  metals,  yen  great  difficulty  is  experienced 
in  eliminating  all  occluded  gases.  With  tli<:  oxides  ol  thi  se 
metals  the  temperature  of  their  dissociation  affects  the 
Its  M-rv  considerably.  It  is,  however,  concluded 
that  up  to  a  temperature  ..f  1000'  C.  pun-  carbon 
no  action  on  the  metals  of  the  iron  family,  or 
their  oxides;  that  carbon  monoxide  at  the  same  tempera- 
tures c&rburises  iron,  reduces  all  the  oxides  oi  iron  and 
nickel,  and  the  higher  oxides  ol  manganese,  oxidises 
metallic  chromium  and  manganese,  and  has  no  appreciable 
a.  tion  •'!!  metallic  nickel,  manganous  oxide,  and  chromium 
trioxide. — A.  II.  I 

Carborundum  ;    Determination  of in  coh   crucifies. 

H.  Wdowiszewski.     Chem.-Zeit.,  1910,34,  1209-    1210. 

«  kv<  !m.r:>  made  of  coke  and  fireclay,  unlike  those  in 
miich  graphite  i-  used,  give  evidence  after  use  of  the 
I'.1"1'-  appreciable    quantities    of    carborundum. 

This  does  pot  allow  of  any  simple  chemical  estimation, so 
the  analysis  of  the  crucible  material  is  carried  out  in  the 
I   way.     The  loss  on  ignition  is  first  determined  and 
ssary  here  to  record  the  maximum  loss  in  weight, 
after   the   combustion   of  the  coke,    a    slow   gain   in 
Jit   is  observed  due  to  oxidation  of  some  of  the  car- 
borundum.     After     fusing     with     alkali     carbonates     the 
analysis    is   carefully   completed   in   the   usual   way,   the 
carborundum  finding  expression  in  the  final  result  as  the 
equivalent    quantity    of    silica.     This    causes    the    total 
percentage  to  exceed  100,  the  amount  of  excess  providing 
the  data  for  calculating    the    amount   of    carborundum, 
and  the  true  silica  content.     The  analytical  study  indicates 
that   the   carborundum   is  produced  by  the  action   of   the 
coke  on  the  clay  at  the  high  temperature  of  the  furnace. 

— W.  H.  P. 

Galvanising;    Influence   of on   the   strength   of  steel 

wire.  H.  Winter.  Rev.  Met..  1910.  7,  1064—1074. 
Is  order  to  explain  the  cause  of  the  difference  in  strength 
between  galvanised  steel  wires  used  in  coal  mines  and  the 
original  material,  especially  with  regard  to  bending  and 
twisting)  the  author  has  microscopically  examined  them 
in  the  various  stages  of  manufacture.  One  series  con- 
tained 0-09  per  cent,  of  carbon,  while  another  contained 
0-84  pet  cent.  The  wires  were  electroplated  with  copper, 
and  then  coated  with  Rose's  alloy,  after  which  they  were 
sectioned  ami  polished  being  finally  polish-etched  with  an 
ammonium  nitrate  solution  and  rouge.  The  differences  in 
Strength  are  attributed  to  the  cleaning  of  the  wires  in 
acid,  too  long  an  immersion  in  the  bath  of  zinc  with  the 
formation  of  a  thick  layer  of  brittle  zinc-iron  alloy,  and  too 
high  a  temperature  of  the  bath  itself  which  will  alone  alter 
the  mechanical  properties  of  the  wire.  Attention  is 
called  t.,  the  great  superiority  ..t  electrolytically  galvanised 
wires,  and  it  is  also  pointed  out  that  tests  carried  out  with 
■.'reased  wires  show  that  thev  are  excellently  protected 
>.-t  acid  waters.  The  paper  is  illustrated  by  fifteen 
mien, photographs. — A.  H    I 

Xichel   steels;    Resistanct    to   shock   of   at    variable 

temperatures.     L  Guillet  and  L.  Revillon.     Rev.  M.  tall 
1910,  7.  837—844. 

A  \t\ih k.i>.  of  steels  of  varying  carbon-  and   nickel-content, 

and  some  ferroniekels.  «.-re  heated  to  different  tempera- 

and  subjected    to    the  shock-test.     In  general  the 

resistance    to    shock    increased    as    the    temperature    rose, 

till    at    temperatures    varying    with    the    metal   from    550° 

900  C,  the  metal  was  no  longer  brittle  at  all,   but   bent 

completely    under    the     blow.     Those    specimens    which 

showed    mi.  rographically  a   y-iron   structure   had    a    high 

•  -UK  e  at  the  ordinary  temperature,  and  did  not   show 

much  variation  with  temperature,  till  those  temperatures 

reached  at   which  they  la-came  perfectly  ductile.   The 

metals  showing  martensitic  structure  had  usually  a   wide 

range  between  their  transformation-points  for  rising  and  for 


falling  temperature,  the  latter  being  the  lower,  and  within 
this  range  ol  temperature  thej  showed  a  double  nature; 
if  they  had  not  been  heated  above  the  test  temperature 
they  were  brittle  (though  less  s,,  than  ai  lower  temper- 
atures), but  if  they  had  been  heated  above  the  upper 
transformation-point  and  allowed  to  cool  to  the  test- 
temperature,  they  showed  a  much  higher  resistance 
to  shock.— .1.  T.  1). 

Carbon  and  sulphur  in  high-percentagi   alloys  oj  tungsten, 

>nol>/bil'  limn,   n/i'l    vanadium    with    iron  :     Determination 

of .     E.  Mullet-  and  B.  Diethelm.    Z.  angew.  them.. 

1910,  23,  2114—2124. 

The  determination  of  carbon  by  the  moist  combustion 
process  in  iron  alloys  containing  a  large  proportion  of 
tungsten,  molybdenum,  or  vanadium  is  found  to  be  quite 
unreliable,  whereas  dry  combustion,  under  proper  con 
ditions.  gives  accurate  results.  In  the  authors'  experiments 
the  combustion  was  carried  out  in  a  porcelain  tube, 
glazed  externally,  heated  to  1100°  C.,  in  an  electric 
resistance  furnace.  2-5  grms.  of  the  alloy,  in  pieces 
of  2 — 3  mm.  diameter,  were  used,  and  the  tempera- 
ture raised  to  1100=  ('.  in  45  minutes,  after  which 
about  15  minutes  was  sufficient  for  the  burning  (in 
oxygen)  :  the  combustion  eases  were  passed  through  a  tube 
containing  strongly  heated  copper  oxide  and  moderately 
heated  lead  chromate,  and  then  the  carbon  dioxide  pro- 
duced was  absorbed,  preferably  by  soda-lime.  If  sulphur 
be  present,  the  combustion  gases  are  passed  over  lead 
peroxide,  heated  to  about  350"  ('..  before  entering  the 
tube  containing  copper  oxide.  The  sulphur  content  of  the 
alloy  is  then  accurately  determined  by  heating  the  lead 
peroxide  with  a  5  per  cent,  solution  of  sodium  carbonate 
for  2  hours,  filtering,  and  precipitating  the  sulphuric 
acid  from  the  filtrate,  slightly  acidified  with  hydro- 
chloric acid,  by  means  of  barium  chloride.  In  the 
presence  of  molybdenum,  the  barium  sulphate  precipitate 
is  allowed  to  stand  for  at  least  15  hours  before  filtering, 
the  solution  containing  free  hydrochloric  acid,  to  the 
extent  of  25  e.c.  of  the  strong  acid  for  every  350 — 400  c.c. 

— F.  Sods. 

Blast-furnace  gases  :   Actual  state  of  the  purification  of 

a,  Germany.     C.  Grosse.     Rev.  Met..  1910.  7,  91)7—974. 

Attention  is  called  to  the  necessity  of  the  removal  of 
dust  and  moisture  from  blast-furnace  gases  when  they  arc 
to  be  used  as  fuel,  especially  when  required  for  gas  engines. 
and  particular  stress  is  laid  on  the  dryness  which  is  obtained 
by  cooling.  Reference  is  made  to  the  various  cooling 
systems  in  use.  and  diagrams  of  the  installations  are 
given.  As  a  result  of  the  purification  the  majority  of 
blast-furnaces  reduce  their  consumption  of  coke  by  40  to 
100  lb.  per  ton  of  metal  produced.  The  temperature 
of  the  blast  is  also  raised  by  60c  to  loo  ( '.  The  Cowper 
stoves  may  be  heated  up  in  about  half  the  time,  and 
consequently  the  blast  heated  for  thirty  minutes  more, 
the  excess  gas.  about  forty  per  cent.,  being  available  for 
other  purposes.  The  production  of  steam  is  raised  by  10 
per  cent.,  the  life  of  the  Cowper  stoves  prolonged  from  2 — 3 
to  12 — 14  months,  that  of  the  hearths  of  the  boilers  from 
one  to  three  or  four  months.  The  height  of  the  Cowpers 
may  be  increased  if  it  is  not  desired  to  increase  the  temper- 
ature of  the  gas. — A.  H.  ('. 

Silver  <>>>  :    Assay  of  arsenical  nickel-cobaU  .     D.  K. 

Bullens.      Kng.     and     Min.    J..     1910,    90,    809—810. 

The  high  nickel,  cobalt  and  arsenic  content  of  the 
silver  ores  of  the  (  lobalt  district.  Ontario,  together  with  the 
presence  of  metallic  silver,  renders  the  sampling  and 
assaying  specially  difficult.  The  author  describes  the 
methods  of  sampling  in  present  use  on  two  of  the  mines, 
the  main  features  being  the  careful  reduction  in  size 
of  the  big  sample,  the  use  of  mechanical  samplers  and  the 
separate  assaying  of  the  fine  ore  and  "  metallics."  The 
comparative  efficiency  of  scorification  and  crucible  assavs  is 
discussed  and  it  is  .stated  that,  with  the  exception  of  very 
rich  ores  high  in  nickel,  cobalt  and  arsenic,  the  crucible 
assay    gives   the    best    results.     (Ires    from    the   oxidised 
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present  no  special  difficulty,  as  the  nickel  and  cobalt 
readil]     prevented    from    entering    the    lead    button 

ii\    .in   excess  ol    litharge      It.    however,    i than   0  i 

i m     .it   nickel   oxide   entei  -   the    button,   the   I 
becomes  covered  with  a  icum  of  the  oxide  during  !  upella- 
tion    and    Bnolh    freeze*      Foi   sulphide  ores,  a   rtrot 
basic  slag,  high  in   w>da  and  approachii 

mployed,  as  arsenic,  in  audition  to  nickel  and  i 
sulphides,  ma]  be  dagged  "it  by  an  excess  "t  an  ill 
tins  .it  .i  l..w  temperature.     The  fusion  must,  I. 

conducted    rapidly  to    prevent    the    foi tion 

ol  .1  ^|H-is^.  bo  that  onh  small  amounts  >>t  those  ores  which 

h.i\r  i  1 1 i _■  1 )  nickel,  cobalt,  and  arseni ib  nl  i  an  In-  uwd, 

as  little  as  0-1  or  even  0-05  of  an  assay  ton  being  oi 
employed.     For   low  ei    ore   rich   in  nickel  and 

tit,  a  tlu\  containing  an  exci  ol  .:  i  .  i  has  proved 
satisfactory.  The  sulphide  assay  using  metallii  iron, 
iii.is    be  employed  foi   comparative!  enii  nickel- 

cobalt  ores  it  .i  large  excess  "t  the  alkaline  Hux  ia  used. 

r  r. 


ilrlrrmiruiiion     './ 

i      r-ui.-i  i   Mm    .i..   1910,  90 

i  ..>  i  ■  in  the  solution  "I  i hi 

■  uproot  th  which  ia  filtered  off,  .>i"l  it  ..i  small 

bulk  ia  dissolved  by  treating  with  It"'  nitrii   ■»•  id    I     ' 
the  Biter,     It  the  bol  il   ■-  better  to  wash  the 

ipitatc  from  the  t«a|    i  into  ■•  beaker,  and  <li*--l 
from  I  to  2  c.o.  ol  strong  nitrii  acid.     This  aolut 

i   i  foi  l'  ..i  .'t  minuti 
pro  ii                                      the    papei      The   Biti 
washed  with  hot  dilute  nitric  ai  id  and  then  with  hot  n  i 
The  coppei  nitrati  Bolution  i-  boiled  t..i  a  few  mil 
iiiiiin a  added  in  slight  '  I  a nil 

moved  bj   boiling  and  then  2  oi  :t  i  i  acid 

tided       I  hi      "Intl.. n    i~   ■  ■  tid    titrated    with 

sodium  thiosulphate.     Results  obtained   by  tbia   method 

.1   mi   close!)    with  those  obtained   by  el 
and  bj   precipitating  t hi   coppet   with  sodium  thiosulcnati 
in  place  of  tlir  thioi  llowed  by  the  thiosulpl 

titration.      I    v' 


Cyaniding  tilver  ores  in  Mexico.  E.  Girault.  Mines  and 
Min.  nils.  1910,  tils.  .1.  Chem.,  Met.  and  Min.  Soc.,  S 
Africa,   1910,  11.   135     137. 

I  nii  i  i  data  regarding  the  cyaniding  of  silvei  ores  at  the 

— - j 1 1 1   Rafael  mines,  Mi  xico.     I'.  II 


/'/».   dust;    Agglomerating  on    fines  and-  II.    Hi 

Eng.  and  Min.  J.,  1910,  90.  814     B17. 
Am:  it  referring  to  the  Groundal  proi  ■  bs  ol  briqui  tting  and 
clinkering  the  i>ri<  k~.  the  author  enumerates  th 
that  influence  the  proidui  tion  ol  ftui  dust  bui  h  as  i  hat 
the  furnace  with  brittle  ores  without  previous  treatn 
the  i  onsti  uction  ..t  the  coppei  furnaci   as      ntrasted  with 
that  of  the  lead  furnace  and  their  relative  gas  velocities. 
\  proi  ess  of  -in',  i  (hg  is  thi  n  desi  ribed  which  is  applii  able 
to  lead  and  copper  ores  and  which  depends  "ti  the  heat 
generated   by  the  oxidation  <•!   the  sulphides   to  agglo- 
merate with  them  any  ore  fines  an.l  dust,  from  S  to  12 
per  cent   of  Bulphut    being  sufficient    for  the  operation. 
An  illustration  is  giw  a  ol  a  si  i  tion  through  a  blast  roasting 
.vti.l  sintering  plant  in  which  it   is  proposed  t"  divert  to 
Beparate  beds  in  the  proportion  lock  blast  fnn 

charge  all  Bne  ores,  concentrates  and  what  fine  .In-i  ia 
produced.  From  the  beds  the  material  is  pi.  I 
power  shovels  which  deliver  it  into  a  conveyor  system  and 
thence  to  revolving  mixers,  the  lattei  discharging  into 
another  conveyor  running  over  the  storage  bin  above  the 
sintering  apparatus.  The  roasters  an  so  arranged  that 
when  they  an-  tilu-.l  the  sintered  mass  will  fall  several 
[eel  on  to  a  hard  floor. — A.  H.  C. 


Lead;    Determination  of  n  rum  ;  -  alloya.     '     P- 

Kan.     Trans.   Amer.   Brass   Founders   Assoc.,    1910,  3. 
47—66. 
\  ni  mm  \uv  and  discussion  of  the  various  methods  n 
have   been   proposed   foi    estimating  lead   in   non-ferrous 
allovs.     The    methods    referred    to    are    (1)    gravimetric 
methods  including  estimation  as  sulphate,  peroxide,  and 
vbdate;    (2)   volumetric   methods  including   titration 
with    ammonium     molybdate,     potassium     ferrocyanidc, 
potassium   permanganate,  and   potassium  cyanidi  . 
.  oloi  in  eti  ii    mi  thod  foi  alloys  i  outainins  sm  ill  qu 
of  had.  the  coloration  being  produced  by  the  addition 
sulphide;    it    a  centrifrugal  method  in  which  the  lead  is 
precipitated  a<  sulphate  oi   molybdate,  the  liquid 
I.  and  the  volume  of  the  pre.  ipitate  in  the  •  I 
measured  ;   15]  a  urn  rophotographic  method  in  a 
■   elimination  ol   tin,  copper,  antimony,  and 
a   button  of  lead-zim    alloj   is  obtained,  which  is  etuhed 
with    nitric    a.  ill.    photographed,    and    the    ana    ol 
measured   and   compared   with   thai    found   in   alio; 

mi  composition  :    (6)  an  electrolytic  method  in  which 
lead   is  deposited  from   nitrii    acid  solution  as   pet 
and  weighed.     The  author  considers  that  tl  thod 

I  te  work  is  the  electrolytic  one. —  H.  H. 


1'i/rif  and  sulphuric   acid  F.    ■' 

Falding  and  J.   P.  I  ham  and  Min.  J.,  1910 

90.  666 
A    i. is.  cssion   ••!   the  .  oni  for  thi    | 

duct  ion  ..i  sulphui  ic  aci  Iphui  in  pj 

when  Binelted  in  the  blasl  furn  rilj  foi  the  pro 

.In.  i I  matti        I  be  i  onditioiu  requisite  are,  first,  that 

sufficient   air  must    I  e  added,   by  i  pp         >   "i 

tuveree  abovi  the  hearth  oi  b}  admis  ion  bighei  in  the 
furnaci  to  furnish  oxygen  foi  thi  conversion  of  the  sulphur 
dioxide  into  trioxide  (mi  luding  the  excess  found  in  prai 

to  be  issary),  and  thai  the  amount  -.1  coke  needed  t<> 

smell  the  ore  shall  not  I"-  so  great  thai  it-  produi  I 
bustion  shall  dilute  the  fc  -  below   .. 

strength  in  sulphur  dioxide  for  making  Bulphuric  acid. 
Calculations  are  madi    in  the  papei  showing  the  amount 

oke  required  with  ores  containing  20,  30,  l"  pei 
of  iron  and  given  amounts  of  sulphur,  aid  the  relation 
between  the  coke  and  the  perci  ulphui  rtioxidi 

in  shown  in  curves.  The  uniformity  ..f  gas  supph 
desirabl  sctorj   sulphuric  acid  making  i-  much 

more  casih  attained  in  1 1, 

than    from    a    aingle  Bulphurii     a 

•  ann.it    be   profitably    made   from   pyritks-smelterj 
unless  the   plant    has   been  arranged   t..r  the  produi  I 
ol    suitable   and   regular   gas   supply    and    unlet 

ised  in  the  i  barging  and  othi  i  operations  t..  pn  -• 
this   regularity    as  fai   as   possible.     Fortunately,  all  the 
conditions     necessary     t..i     sati  ralphurii     acid 

manufacture  are  Buch  as  tend  to  the  improvement  ol 
working  and  output  "t  the  Bmeltery  itself.     J.  T.  I» 

Copper  :    Tht  outlook  t<n  hydrometattnigy  of .     W 

Greenawalt.  Eng.  and  Min.  J.,  1910,  90.  900 
A  disi  i  nn|,,\  from  an  economic  standpoint  of  the  various 
methods  of  producing  copper  commercially  by  smelting, 
and  wit  processes,  including  the  Sicmens-Halake  and  tin 
H  :,!n. .  processes.  No  satisfactory  wet  method 
has  yet  been  devised,  bul  the  advantages  which 
would  be  realised  bj  a  successful  wel  pro 
smelting,    on    ore    adapted    m    it    are    summed    up 

„  s  :— The  i  ited  dins  tly  at   the  min'-. 

in  any  unit,  with. mt  the  admixture  ol 
if  the  proi  ■   -  i-  el«  trolytk  .  |«.w.  t  mm   be  acquired  from 
a  distance  j   the  end  products  are  pure  copper  which 
be  sold  at  tin-  full  marki 
.ui.l  gold  whi  h  ina\  '  the  mint.       I     B 

■ 
G.  A,  Guess.     Eng.  and  Min.  .1  .   1910,  90 

\  -vmm.  of  'J  lb.  pei   ton  "t  ore  smelted,  n 

ted  L\   produi  ing  a  lov.  made  matt.-  and  .  or*  cntrating, 

instead  of   produi  ing   a    matte   high  enough   : 
direct.     During     1909    the    matte    tall    in    thi 
furnaces  averaged    IS  nt.   with  a  coppei   content 

,,f  o  -.  The  furnaces  both  f'.r  the  nriginnl  smelt- 

ing and  the  concentration,  are  run  fast,  and  s-  soon  as 
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i.  to  slow,  tiny  at.-  tapped  out  and  started  afn  sh. 
If  no  general  overhauling  is  required,  it  only  takes  24  36 
hours  from  the  time  the  blast  is  shut  of]  until  the  furnace 

gain  running.  The  rate  of  working  in  i  n  bj  180  in. 
.  on.  iut  rat  ion  furnace  Bometimes  exceeds  800  tons  ot 
.  barge  per  day.     It  limestone  is  omitted  from  the  i  barge, 

xtensive  crystalline  growth  of  whitish  lustrous  trans 
parent  plates,  having  approximately  the  composition, 
2FeO    -  n  the  settler.      Firebrick  linings 

be  settlers,  have  been  substituted  tor  the  magnesite 
or .  hrome  ore,  ami  give  good  results.  The  copper  content 
of  tin  green-ore  Bmelting  slags  i-  0-23  per  cent,  and  that 
of  the  concentration  Blag  i-  0-37.     The  total  slag  averagi  - 

'.  per  i  enl  i   — F.  R. 

Copper;      Cast of     high     electric     conductivity.     E. 

VVeintraub.     Amer.    Electrochem.    Soi  .    Chicago,    Oct. 
1910.     Met  and  Chem.  Eng.,  1910,  8.  629     630. 

The  defective  conductivity  of  cast  copper  is  attributed 

I  cavities  caused  by  the  liberation  of  the 

oxygen  dissolved  by  tin-  molten  metal.     The  elimination 

of  the  Lras  with  the  production  of  a  mechanically  sound 

og  i-  readilj  accomplished  bj  the  use  of  small 
quantities  of  deoxidising  agents,  all  of  which  up  to  the 

nt  however  have  proved  to  combine  with  the  copper 
and  ariVet  its  conductivity.  Boron  appears  to  be  an 
element  which  will  remove  the  oxygen,  and  leave  the 
copper  unaffected.  It  is  not  necessary  to  use  the  pure 
element,  the  cheaper  product  previously  obtained  by  the 
author  and  i  ailed  by  him  a  "  suboxide  "  (this  J.,  1910,  23.) 
being  quite  efficient,  even  when  only  1  30  per  cent,  is 
So  deleterious  effect  is  produced  on  the  copper 
with  as  much  as   1   pet  cent.     It  is  even  cheaper  to  use 

Uj  thi  produi  t  ot  the  at  Hon  of  excess  of  boric  anhy- 
dride on  magnesium  (containing  magnesium  borate,  boric 
anhydride,  and   boron  suboxide).     1   to   11   per  cent,  of 

material  is  added  (equivalent  to  0-08  to  0-1  per  lent. 
of  Buboxide)  and  the  result  is  a  easting  with  at  least  90 
conductivity  and.  as  much  as  07")  per  rent.. 
copper  is  originally  quite  pure.  The  properties  of 
the  material  are  : — Tensile  strength  24.350.  elastic-  limit 
11,46X1,  elongation  48-5  per  cent.,  reduction  in  area  T4-4K 
per  cent.  The  proi  ess  i-  as  simple  as  the  casting  of  braes, 
the  product  is  very  valuable  and  convenient  especially  for 
electrical  machinery,  and  the  cost  of  treatment  is  less 
than  j|d.  per  lb.  of  copper. — W.  H.  P. 

Bed  brass  ingot;   Manufacture,  uses  and  advantages  of  — — .   ' 
W.    M.    Corse.     Trans.    Amer.  Brass  Founders'     Vssoc, 
1910,  3.  1—7. 

\i  •  oKDIKG  to  the  method  new  generally  adopted  for  the 
manufacture  ol  ingot  brass,  a  mixture  ot  red  brass  borings 
and  copper,  together  with  any  white  metals  that  nia\  bi 
ring  the  mixture  to  a  definite  composition, 
i~  usually  employed.  Owing  to  the  oxidation  oi  the 
finely-divided  metal  during  melting,  and  to  the  impurities 
moot  made  from  borings  alone  is  often 
unsuitable  [i  til  _-.  and  it  is  therefore  necessarj 

to  add  a  quantity  ol  new  metal  -generally  coppei  to 
t he-  extent  of  from  25  to  .'1"  !>er  cent,  of  the  charge.  A- 
h  rule,  ingot  brass  is  made  to  a  standard  formula,  and 
contains  approximately  s2  per  cent,  of  copper,  I  of  tin, 
6  of  lead  and  S  of  zinr.  The  total  impurities  should  not 
exceed  1  per  ceDt.  and  the  author  regards  the  following 
as  a  typii  al  spa  ification  for  this  material  :  Copper  within 
0-5  pel  cent,  (oi  not  less  than  82  per  cent.),  tin  within 
n  I    (oi    not    less  than  4  pel   Cent.),  lead  within    1-0  'oi    pot 

more  than  7  per  cent),  zini    within  1-0  'or  not    re  than 

'.i  per  cent),  iron  lees  thai'  0-35  per  cert  and  antimony 
than  0-36  per  cent.     The  author  is  in  favour  of  the 
ible,  rather  than  the  reverberatory  (or  othei  furnaci 
method   of   manufacture,   the   formei    being'   regarded 
■_ivin'_'   a    more  satisfactory    product    in    the    hands   ol    the 
average  melter.     The  principal  ad  .   -  in  usin^  ingot 

brass  are  stated  to  be  :  uniform  composition,  low  shrinkage 

in  melting,  decreased  cost   in  handling,  exact  a tint   ot 

impurities  known,  value  received  foi  the  price  paid,  and 
saving  in  first  cost  ov<  r  n<  »  metals.-    W.  E.  !•'.  I'- 


Brass   turnings;    Melting in   the   oil-furnace.     E.    II. 

McVecn.      Trans.  Amer.  Brass   Pounders'    \ -..   1910. 

3.  21—23. 

The  composition  of  the  turnings  (from  which  ornamental 
and  other  castings  are  ultimately  produced)  a verag  -  60  pel 
cent,  of  copper,  30  of  zinc  and  4  of  lead.  'The  stationary 
oil-furnace  employed  holds  two  No.  30  crucibles  in  one 
chamber,  uses  an  air  pressure  of  7  lb.  and  consumes  3  galls, 
of  fuel  oil  per  loo  Hi.  of  brass  melted.  The  meltinc 
2iio  II,.  ,  i  metal  (30  lb.  of  "  gates  "  and  "  sprues  "  and  170 
of  turnings)  occupies  t\\"  hours,  or  three  hours  when 
starting  with  a  cold  furnace.  The  loss  in  metal  is  about 
3  per  (enl.  and  each  crucible  serves  for  20  or  2."i  meltings. 
In  practice,  each  crucible  is  charged  with  about  10  lb.  of 
gates  ot  sprues  and  sufficient  turnings  to  nearly  fill  it; 
about  an  ounce  of  rock-salt  is  added  as  flux  and  the 
charge-  is  covered  with  a  2-inch  layer  of  line  charcoal. 
After  heating  for  about  30  minutes,  the  pasty  mass  in  the 
upper  part  of  the  crucible  is  gradually  forced  down  into 
the  molten  metal  by  means  of  an  iron  bar:  more  turnings 
are  then  added,  and  the  operation  repeated  until  each 
crucible  is  full  of  molten  metal.  'I he  temperature  is  then 
raised  until  the  zinc-  begins  to  volatilise',  when  the  charge 
is  ready  for  pouring. — W.  E.  F.  P. 

Fluxes   as   applied  lo  the   brass   foundry.     K.    ,S.   Sperry. 

Trans.   Amer.   Brass  Founders'  Assoc.   1010.  3.  07      T 

The  following  fluxes,  etc..  are  recommended  for  use  in 
melting  the  various  metals  and  alloys  with  which  the  brass 
foundry  is  concerned: — For  aluminium,  zinc  chloride-; 
for  nickel,  a  flux  composed  of  3  parts  of  lime  and  1  of 
fluorspar:  for  copper,  potassium  ferrocyanide,  or  prefer- 
ably dcoxidants  such  as  silicon-copper,  magnesium,  etc.. 
for  brass,  bronze  and  similar  compositions,  common  -alt. 
For  German  silver  a  mixture  of  sodium  nitrate  and 
manganese  dioxide  is  sometimes  used,  but  common  salt 
is  frequently  employed,  and  some  manufacturers  use  no 
flux  at  all ;  the  use  of  metallic  manganese,  as  a  deoxidant 
for  nickel  alloys  generally,  is  recommended.  In  the 
melting  of  the  washings,  grindings.  etc.,  from  the  re- 
claiming of  brass  foundry  ashes  and  other  waste  material, 
the  author  finds  plaster  of  Paris  an  excellent  flux.  Except 
ir  the  case  oi  aluminium,  charcoal  should  he  used  as  a 
cover    when    melting    the    above    metals    and   allo\s. 

— \V.  E."F.  p. 

Tim  dross ;  Reduction  of .  R.  S.  Wile.  Amer. Electro- 
chem. Soe..  Chicago,  Oct  1910.  Met.  and  <  hen:.  Eng., 
1910,  8.  020. 

By  using  a  shaft  furnace  heated  electrically,  the  dross  mixed 
with  the  right  percentage  of  carbon  can  be  fed  on  to  the 
top  of  the  slag,  coming  into  contact  with  it  only,  at  the 
point  of  reduction.  Any  tin  oxide  volatilised  is  retained 
in  the  cool  upper  layer,  while  the  globules  of  tin  pass 
downward  through  the  slag  and  lose  most  of  their  impuri- 
ties. The  average  loss  of  tin  is  less  than  1  per  cent.  With 
two  Furnaces  20  in.  in  diameter  are!  SO  in.  high,  anil  two 
50  kilowatt  transformers,  the-  average  amount  of  tin 
recovered  is  about  250O  lb.  per  day.  with  a  consumption 
of  about  44  kilowatts.  The-  amperage  is  kept  nearly 
constant,  the  voltage  at  the  start  being  about  .so  volts 
for  each  furnace.  Falling,  as  the  slag  becomes  less  refractory, 
to  45  or  BO.  When  this  value  is  reached,  and  analysis 
indicates  that  the  slai:  has  taken  up  a  i  onsiderable  quantity 
oi  iron  and  zinc  from  the-  dross,  the  furnace  is  stopped  and 
the  Blag  changed.  Tin-  furnaces  run  continuously  except 
for  relining  every  three  or  lour  months. — \V.  H.  P. 

lit;    Electrochemical  behaviour  of [compared   with 

that  of  nickel  and  iron],     li.  Schildbat  h.    Z.  Elektrocbem., 

1910,  16.  007  070.  (See  also  Coffetti  and  Foerster, 
this  .1..  1905,  1116;  Richards  and  Behr.  this  .)..  I0O7. 
320;   and  Schweitzer,  this  .1..  1909,  089.) 

A  -iiiiy  of  tie  electrochemical  behaviour  ot  cobalt  in 
solutions  ot  its  chloride  and  sulphate.  'I  he-  experiments 
were  carried  out  in  the  absence  of  air.  theoxygen  of  which 
affects  the  current  yield  and  the  metallic  deposit.  The 
separation  ot   cobalt    from   weak   mineral  acid  and   boric 
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Mid   solutions   requires,   like   thi     oparati i    Iron 

in.  kel,  n  potential  mm  rthan  tli    equilibi  ium  *.ilie 

I  if    i  ci  i    in  nil  i  i     "  I   !■  ■  i  i   in  iron 

Doming   bet  ween.      \     «  il  I kel    ind    iron     rist 

>'  iii'«"  tends  tn  eliminate  not  only  this  di  bul 

•  n   .I    K  \l  I      «  it  li   .  inn  nt    don  il  i       In 
the  '  ill  the  author  has  also  worked  with  neutral 

solutions,  and  brought  to  light  the  fact  that   part,  though 
not    di.  "t  the  excess  potential  i>  due  to  the  pi 
hydrogen  ions  and  disappears  in  neutral  solution.     This 
i-  probably  also  the  case  with  iron  and  nickel.     I'ho  value 
of    the    equilibrium    potential    ol  cobalt    powdei    igainsl 
-V   l  cobalt  sulphate   solution  in 
fnmi      031  i"      032  roll  at  20    C.     This  t  il 
much    more    rapidly    I  ban    I  he    i  im    p  mding    valui 
ntoki  I       0-215  in      ii  28  at    18    C.)  and   I  i         than 

linn   for  iron.     The  study  of  the   behaviour  of  the  three 
metals  in  a  cell  of  the  Daniel]  type  shown  the  same  relation. 
The  tendency  t"  remain  passive  is  vert  great  in  the  caa  oi 
nickel,   less   in  cobalt   and   least   in   iron,      litei     .    nodi 
polarisation  an  iron  electrode  gives  at   first  a  high  value 
nsl    .V   I   ferrous  Bulphatc  solution   which  falls  a 
the   equilibrium    value;     -i    cobalt    electrodi 
ntial  which  falls  to  within  0-02  volt  of  the  equilibrium 
value,  while  in  the  cose  of  nickel  the  disi  n  pani  \   is  verj 
much  greater.     W.  II.  P. 


iration  of         .      \.  II.  .lulu. -mi. 
Elei  in,  hem.    Soc.,    Oct.    1910.     J.    lml.    Eug. 
in.,  1910,  2.  t66     171. 

A    di  of    some    experimen  out     with 

various  types  ol  apparatus,   with  a   view   to  the  effii 

Luction    of   cathode    rods    ol    metallii     calcium-     The 
|m  tint  -  in   be  noted  an-   mainly   matters  of  construction. 
The  cathode  current  density  must  not  be  too  high,  oi  the 
ii1  does  not  adhere,  while  il  thi   modi  i  urrent  densitj 
i-  tim  low  the  electrolyte  is  not  all  melted.     It  is  import 
ih.i:    the  anode  and   cathode   surfaces  should   be  definite 
under  oil  conditions,  and  that    it    should   bi    possil  1 
control    the   current    density.     The    life    ol    the    graphite 
anode  containing  vessel  is  also  an  important   factor.     It 
not    properly   protected,    it    is  apt    to  disintegrate   w] 
exposed  to  the  air.  and  to  fall  to  pieces  when  the  bath  oooh 
In  the  final  apparatus  the  electrolyte  was  a  fused  mixture 
oi  100  parts  of  calcium  chloride  and   IT  pa 
fluoride  thoroughly  heated  before  elei 
it    completely.     The  cathode   was  an   iron   ribbon  which 
could   be  nm  up  front   below,  allowing  ol  iplete 

control  ol  thei  urrent  density,     [n  this  particulat  appat 
the  best  deposits  were  obtained  with  1"  amps,  per  sq.  cm. 
ithode.     The  four  best  currenl  efficiency  results 
showed  from  B5  i"  93  per  rent.,  the  calcium  deposit  b 
carefully    broken   up  and    freed    from   all  chloride.     The 
papet  contains  also  a  discussion  of  the  chemical  chat 
taking   place  in  the   bath,  -   being  advanced  to 

B  -t  that  the  metal  is  capable  of  dissolving  in  the 
•  hlnii.li-  at  ..  high  temperature,  and  th  it  m  -'.;-  hi 
ii  formed  as  is  sometimes  assumed  \  series  of  curves 
for  the  decomposition  roltogc  shows  that  the  critical 
value  is  always  much  less  than  the  theoretical  value 
Ci-7  volts),  the  deviation  being  attributed  to  the  fact  thai 
thr  ili  not  completely  inert. — W.  I1    P. 

S  /  .     A.    Guntz 

and  Galliot.     I  omptes  una..   1910.  151.  813. 

\    ,  ixti  m   ol  finely  powdered  strontium  oxide  and  finely 

iilated  aluminium,  in  proportions  i  orresponding  ' 
equation.  3SrO     Al.     3Si  placed  in  the  i 

part  nt  a  soft  steel  tube,  one  i-ml  of  which  is  clos 
temperature  of  the  tube  i-  raised  progn  ssivelj  to  lOOt 
an  outi  i  porcelain  tube,  in  whii  h  the  steel  tube  is  contained. 

_  exhausted  "I  gas  at  the  same  time  ;   t..war.i-  61  l 
hydrogen  is  i  volvcd  in  abundance,  being  derived  froi 
strontium  hydroxide  which  always  accompanies  strontium 
oxide.     The  temperature  is  kept  at  1000'  C.  f"r  four  hours, 
and   the  apparatus   is   then  allowed   u<  cool.     Thi 
interior  tube  is  covered   with  a  silvery  white  di  p 

si  illinc  strontium  oi  99  11  per  cent,  purity.     It  is  found 


metal  |"- 


.1      \n  1910, 


of  \\     E.   Barlow. 

32.  1380     1412. 

thi 
.  upon  that  '•'  thi   thi 

or    the    lead  bisi 
and    the    lead-cadmi 
the  data  obtained   by   pret  iou -   worl 

itisfactory    bj     the    author.     In    the    lead-cadmium 
the  indicati  ■!  composition  ol  the  eutoi  tii 
per  cent,  by  wi  ind 

17  I  ol  cadmium;    the  freezing   i>"int   was  247-3   <   .  and 
the   freezing  time   ■  ut  re  ii  hi    solubilil 

lead  in  -"li'l  cadmium  and  a  lin  il 
ii   lead  ol  about  ■'•  i»  r  cent,  by  weight.     The  eutci  tic  in  the 

bismuth   series   was   found    t"   lii 
by  weight  "t  bismuth,  and  betwci  .  124-3    and   124-8   I 
while  a  solubility  of  bismuth  in  lead  up  to  about   11  |«  > 

cent,     by    weight     w  Th mbinrtl 

results   of    Kapp     Diss.,    f  1901      ind    Stoffcl 

/  in..    I *h it.  53.    137)   » 

bismul  hi  i  .  1 1.     i  ontaining     1 1  5 

atoms   per  cent,  ol   bismuth    59-8  i- 1   cent,   by  ««.. 
and    hat  ing    a    freezii 

•  i  nii-i  iblc   in   ti 
In  t  he  ten  in,  the  indii  ati  ■!  i  om]  I  the 

i  ut.  bout  8  per  cent,  of  i 

and    52  ol    bismuth  :     and,   cool  taken 

■  i  .i   -  alloye  hat  in     nea  rlj   thii  i  omt 

found  that   two  of  t  hi  ;    *  verj   su'i  I 

at    92   '    ,  and   a   sharply   defined   ten  sing    point 

at   91  l     '■  91-5  '       Foi    the   i nt,   the  author  .'in- 

tbe  precise  composition  of  the  eutectii    at   ID-2  |-  r 
nt  lead,  51-65  "t  bismuth  and  B-15  of  cadmium.     A-  the 
mean    of    twetits    deti  ting    |  "Hit    WW 

I id  to  I-   "I   .   l       W.  E.  I'.  P. 

in    of  tht     ■ 

K.  Quercigh.     Z.  anorg.  Chem.,   1910,  68.  :t"l 

A    TiiKit.Mti.    study 'of    the    Bilver-sodium    alloys    shows 
that  these  metals,  which  in  the  molten  Btatc  an 
in  all  proportions,  form  no  compounds.     The  abt 
euteotji    halting  point   in  I  the  allot  - 

rich    in    silver    makes    it    very    probable,    however, 
mixed  crystals  are  formed,  -i-li- 1  silt 
holding   -Hiliuiii   in   solution   u|>  to  about    13  atoms 
I'  >nii\. 

Sampi  I 

Wright.     Mining    Magazine,    1910.   3 

I-    .  onsidi  ring   the   theoretii  al   and    prai  ti 

.thi.r  deals  mainly  with  the  question  of  the 

the   minimum   quantity    « Im  b  shall 

be  tniK   representative  ol  the  whole  As  the 

result    ol    experiments    upon   the   pt  ilpin 

■  nunty,  (  olorado,  11.  A.  \  igbt 

that 
the  safe  weight  oukl 

be  obtained  by  call  ulatioi  o  the  follot 

table  : 


MltllM 


It  is  point  thai  the  • 
between    the    number    of    particles    "i    mineral    and    the 

number  ol  through 

all  the  stages  of  the  crush  ind  'bat  during 

the  grinding   the  mineral  ami  ■    ■■■    thi 
same  ran- :    s  ben  is  in  t 

the  valuable  mineral  iter  brittlenes*. 

i-    more    readily    broken  down    than    thi 


KF.M 
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By  observations  made  upon  two  samples  of  the  san     on 

n  respective];  at  the  J  inch  ami  the  100-mesb  stages 

grinding,  it   was  shown  that  the  ratio  of  the  safe 

for   this   ore   at    least   -was   immensely    smaller 

Mian  that  required  by  Veiro/s  nib-.     W.  K.  K.  P. 

iuur  of  irmt  and  nickel  anodes  •»  ixu  lytes. 

sli. nil  and  Randolph.     Sei   XL 


,-/,     Portland  upels. 

Christensen.     Sa    XXIII. 


Action  of  cation  telrachloriaU   vapour  on  minerals  </«</  its 
in  quantitative   analysis.     Jannasch.     Set  XXIII. 


H.ilt     and 


tons,  Russia  about  3.300.000  tuns.  Egypt,  Spain,  and 
Denmark  each  over  2.500.000  tons,  and  the  Netherlands  and 
Argentine  each  over  2,000,000  tons.  Adding  the  3.246.300 
tens  ol  coal  exported  in  the  form  of  c  oke  and  manufai  lured 
fuel,  and  the  B>.713.9(>7  tons  shipped  for  the  use  of  the 
British  and  foreign  steamers  engaged  in  foreign  trade,  tin- 
total  quantity  of  coal  which  left  the  country  was  St>.037.006 
The  amount  of  coal  remaining  for  honn  consump- 
tion was  I77.~37.306  tons,  or  3.9-10  tons  pel  head  of  the 
population.  35.924.723  tons  were  used  in  the  manufacture 
■  't  coke  and  briquettes,  and  19,463,471  tons  in  the  Mast 
furnaces  for  the  manufacture  of  pig-iron,  as  against 
:!.j.7h4.!>71  tons  and  ls.742.4U4  tons  respectively  in  the 
previous  year.  The  output  of  iron  ore  yielded  4.802,163 
tuns  of  iron,  or  inure  than  one-half  of  the  total  quantity 
of  pig-iron  made  in  this  country  (see  also  this. I..  1910.  458). 


Mineral  production  oj  the  United  Kingdom  m  1909.     Board 

of  Trade  J.,  Nov.  24.  1910.     [T.R.] 
The   following   table,   showing   the   quantity   and    value 
definitive  rals  produced  in  the  United 

Kingdom  in  1909,  as  compared  with  1908,  is  taken  from 
the  General  Report  and  statistics  on  Mines  and  Quarries, 
1909,  Part  III.,  recently  issued  by  the  Home  Office: — 


Patknts. 

Iron  und  steel  from  wastt    enamelled  articles;    Method  and 

apparatus    tor    recovering .     A    de    Back.     Essen. 

Ruhr,    Germany.     Eng.    Pat.    3375.   Feb.    11.    1910. 
The    articles    are    treated    in    the    machine    described    in 
Eng.  Pat.  3053  of   1900  in  such  a  manner  that   lliev  are 


1908. 


1909. 


Description  ol  Mineral. 


Alum  shade    

Arsenical  pj  rites 

Arsenic 

Barium  (compounds)    

Bauxite    

re  

Chill! 

Chert,  Bint,  jasper,  4c 

i  lay  and  ?hale    

i  oal   

i  oppei  ore   

i  oppei  precipitate 

Diatomite    

Fluorspar  

Gold  ore   

Graphite    

'.ravel  and  saml 

Gypsum  

Ipneous  rocks    

Iron  ore  

Iron  pyrites      

Lead  ore 

Limestone  (other  than  chalk) 

Mangai  i  -■   ore  

Mica 


Natural  gas    

Ochre,  umber,  4c.    . 

i  nl  -hale    

Phosphate  ol  lime  . . 

salt    

Sandstone   

Slate 

Sulphate  of  Ktrontia 
Tin  ore  -dressed!  . .  . 

Uranium  ore 

Wolfram  ore 

Zinc  ore  


Total  values 


Value  at  the 

Value  at  the 

Quantity. 

.Mines  and 

Quantity. 

Mines  and 

Quarrl—. 

Quarrie-. 

Tons. 

£ 

Tons. 

.- 

5,373 

739 

9,120 

915 

3,218 

3.931 

179 

408 

1,936 

19,190 

2.880 

28,187 

38,94" 

35.221 

41.766 

40,528 

11,716 

3,025 

9,500 

2,408 

4,295 

1.074 

2,676 

Oil'i 

4,261,585 

174.447 

4.436,923 

175,020 

63,790 

15.204 

52,225 

11.654 

14,407.470 

1.839,772 

14,067,810 

1,718.056 

261,528,795 

116,598,848 

263,774,812 

106.274.900 

5,186 

17.103 

3.531 

13,859 

255 

7,950 

186 

5.495 

450 

500 

240 

120 

34,700 

15.568 

42,483 

16,029 

7.123 

2.675 

5,538 

1,817 

101 

101 

— 

-  - 

2.193.047 

163.301 

2.164,837 

159.441 

228.316 

--..-,:- 

238.996 

85,943 

6,113,73". 

1,232,8  8 

6.283,297 

1.235.046 

15,031,025' 

3,724,165 

14.979.979* 

3,689,777 

9.44* 

4.339 

8.429 

3,819 

29,249 

259.408 

20,744 

259.254 

11,610,  «5fi 

1.229.155 

11,811,122 

1 ,226,967 

6,308 

4.85S 

2,768 

2.248 

21,161 

8,361 

23,927 

8.225 

Not  stated. 

Not  stated. 

236,800 
cubic  feet. 

Not  stated. 

16,806 

11.181 

16,313 

15.180 

2,892,039 

795.257 

2.967,057 

-15.937 

9 

14 

4 

6 

1.843.959 

589.339 

1.822,744 

548.896 

6,024,832 

1.426,142 

4,600.084 

1.339.106 

414,329 

1.031,877 

402,184 

1,007,018 

16,469 

12,852 

14.042 

10.532 

...ii"- 

594,800 

8,289 

617.376 

71 

7.550 

6 

Not  stated. 

233 

18,785 

376 

2K.340t 

15,225 

62,892 

9,902 

49.320 

£130,003,670 

■■ 

£119.394.486 

■   Exclusive  of  327  tons  in  1908  and  457  tons  in   1909    of  micaceous  iron  ore.  used  for  paint,  and    placed  under   the  heading 
'  Ochre,  amber 

t  Value  i.l  383  ton-  only. 


The  decrease  in  the  total  value  of  the  mineral-   rai  ed 

dun:  ;  •  i-  mainly  accounted  for  by  the  decreased 

value  of  coal.     The  average   price  ..t  coal  was  8s.  0-7d. 

on  .i!  1909,  as  compared  with  8s.  lid.  in  1908.     The 

output  of  <oal  was  2>i:i.774.:j.12  tons.     Tie   quantity 

of    coal    exported,    exclusive    of    coke    and    manufai  lured 

and  of  coal  shipped  for  the  use  ol  steamers  engaged 

in  foreign  trade,  -h-  63,076,799  tons,  an  increasi   ol  more 

Mem  half  a  million  tons  on  the  exports  for  1908.     France 

,   ed   ovei    10,400,000  tons,   llcrimm    ovti    ii.iioO.lKMj 

I-ah   ovei  9,000,000  tons,  Sweden  nearly    1,000,000 


first  pressed  together  to  crai  k  the  enamel  and  then  cut 
into  -nips  which,  being  pushed  against  suitably  shaped 
scrapers,  are  thereby  distorted  and  sufficiently  opened  to 
allow   the   enamel   to   fall   awav.—  \Y.  E.  F.  P. 


[Steel]   Smelling   on  :     Process   for   .      F.   T.   Snyder, 

Oak  Bark.  111..  Assignor  to  Electric  .Metals  Co..  <  hi.  ago. 
111.      U.S.  Bat.  974,608,  Nov.  1.  1910. 

IRON  oxide   ore   is   smelted  electrically    with    a    minimum 
quantity  of  carbon  in  a  furnace  with  water-jacketed  walls. 
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The  charge  rests  upon  a  bat]  into  whit  h 

more  <|.  ■  trodee  dip,  thi 

Mux  (<.r/.  limo)  which  will  nbino  with  thi    • 

atituents  of  the  01  ilag.     'I  bi  i  onip 

■lag   is    i.  rm]  il.  d 

I  he  low-carl 
the  1'itli  ol     la  i  ucible  of   \x 

Tli>'  cooling   prod  of  the 

outer  portion  oi   the  molten 
solidify,  thus  forming  an  insulating  layer  ol      ' 

\ 

[\).  Manganesi  tied;   Method  of  treating 

of  preparing  numgan ■    I     tots  for  rolling.  (3).  Prodvc- 

linn,  treating,  and  rolling  of  ingots  of  mane, 
W.  s.  Potter,  New   York      D.8    Pal     ".  i  • 
■ad  970,371,  Nov.  8,  1910. 

(I).  .\Wv;  \\i  -i  steel  which  has  hi    i  pn 
ened  mill  toughened  "  is  reheated  to  a  ti  mperature  <  - 
225°  and  860   I  „  saj  to  400   l    .  and  then  worked  il 
Bnished  shape  and  cooled,     il').  Mangan  se  stei  lisp 
for    rolling    by  "equalising  the    temperature    within    tin- 
cast   ingot,   slowly    pa«"ag   the   ti 
nose  lying  between  800   and  Too  C   until  recone 
is  effected/'  thru  raisin?  the  temperature  ol   thi 
abovo     1100s  CL,    r.n..     ii-,ii   i   .    and    rolling.     (8).  The 
manganese  steel,  substantially  free  from  oxide,  is  poured 
at  a  temperature  not  more  than  50    I 
point,  and  is  caused  to  solidil  i  avoid 

any  considerable  variation  in  composition  between  different 
parts  of  the  ingot,  and  also  any  consid  ttion  of 

carbide.     The  solidified  ingot  is  heated  to  a 
above  the  "change  point"  at  which  rapid  absorption  ol 
carbon  from   the  carbide   by   the   mixed   crystals 
The  heating  is  continued  until  the  maximum  aba 
of  carbon   by   the   mixed   crystals   has   taken    i>!     : 
until    the    "carbide    residuals,"    together    with    any    Ml- 
decomposed  carbide,  have  recrystallised,  forming  with  the 
mixed  crystals  a  y-iron  structure.      The  ingots  are  finally 
rolled,  but  preferably  the    y-iron  crystals  arc  first   welded 
into  a  more  cohesive,  ductile  mass.      \   S. 


Cast  iron  ;    Process  for  the  manufacture  nf  hiyhe/rade 

from  gray  iron  scrap  and  cast  iron  cuttings.  A.  Zcnzcs. 
Ger.  Pat.  224.331,  April  26,  1908. 
a 
A  hioh-orade  cast  iron  can  be  produced  by  melting 
together  gray  iron  scrap  and  cast  iron  cuttings  in  a  re- 
verberatory  furnace,  and  then  adding  molten  pig  iron, 
and  at  the  same  time  raising  the  temperature  of  the 
molten  metal,  so  that  the  reaction  induced  is  carried  to 
completion. — A.  S. 


Ores  containing  sulphur  and  iron  ;    Reduction  of .     A. 

Wiens.  Bitterfeld,  Assignor  to  Elektrochcmische  VTerke 
Ges.  m.  b.  H.,  Berlin-Bitterfeld,  Germanv.S  U.S.  Pat. 
973,732,  Oct.  25,  1910. 

Thb    ores,    after    roastinu'.    are    electrically    smelted    with 
carbon  and  sufficient  silica,  and  at  a  temperature  hich 
enough   to   produce   ferro-silicon,  substantially   fti 
sulphur.     The  volatile  metals  an1  recovered  by  distillation 
and  condensation,  and  the  nonvolatile  metals  ret 
with  the  ferro-silicon. — F.  E. 


Arsenical    iron    ores;     Roasting    of    .     Koln-V 

Bergwerks-Aktienverein.     Ger.    Pat.    223,976,   June    16, 
1909. 

Aksejjical  iron  ores  are  prep  .  by  roasting 

them  in  presence  of  a  current  of  air.  the  temperatur 
kept    sufficiently    low    to    prevent    the    formation    i 
arsenate.     The  arsenic  is  converted  into'ars.  i 
which  sublimes  and  is  carried  away  by  the  current  of  air. 
The  best  temperature  is  from  300  and  in  many 

eases  it  is  sufficient  to  force  through  a  charge  of  the  ore 
a  blast  of  air  heated  to  this  temperature.— A.  S 


Pal 
17.087.  .luK  22,  i 

1 '"  h   slowly, 

in    a    thin 

periphi  ral  spet  d.     It  is  cl  lui  •  d  ujuiu  lion 

with   thi    slow    feed,   the  high   pcripl 
roll.,  results  in   more  cfli,  ienl    I  i 

bj  tin  use  o 

w.  i:  l    !• 

or   .V;"i.r    n  | 

liquids  [ore  slimes  from  t  icmt        \  .1    Irbuckle. 

1'r.  Pat.  110,193,  May  21,  1910. 

I'1  i  ii  an 

those  employed   in  the  cyanide   treatment   oi   " 

from  gold  ores,      \  n  tidle,  centralrj  disposed  in 

1  rted        i   its  upper  end 

ceda  n  n  nut,  thi  latti  i 
t..  a  oross-bar  fixed  to  the  upper  edge  of  the  vessel.     A 
irt-guide  f..r  the  lower  end  of  th< 

to   the   inside  of   the  i  ■    apex  ;  a 

little  above  this  point  thi  ■  fixed  helical 

bladi 

rition.      By  turning 

the  upper  end  i  lie,  the  latter  m 

lowei  quired,   to  regulate  the  exit   oi  thi    settled 

slime  througl  ■  1      W.  i:   i     P 

Lead-zinc    ores;     Treatment  of  refractory .     P.  ( 

[sherwood,  Leytonstone.  Eng.  Pat.  21,684,  Sept.  21, 
1909. 
I'm:  roasted  ere  is  leaohed  with  dilute  sulphuric  a.  id  at 
high  temperature  and  pressure.  The  amount  of  add 
used  l»  ing  less  than  that  theoretically  required  forchssolv- 
in^'  the  sine  oxide  present,  the  latter  is  brought  into 
solution  as  basic  sulphate,  iron  o\i.lc  remaining  insoluble. 

W.  K.  1     r 

Antimony  :    Wet  process  feir  the  recovery  of  »'»  a  pure 

state   from    ores,    concentrates,    tailings,    and   slimes.     J. 
I!.    Masson,    Melbourne,   Australia.     Eng.    Pat.    25,847, 
9,  1909. 

The  ore  is  treated  with  a  solution  oi  caustic  soda,  caustic 
potash,  or  other  alkali,  and  from  the  solution  the  antimony 
is  precipitated  as  metal  by  means  of  aluminium  —  A    - 

Porous     metal     blocks  ,       Prod  M    of    manufacturing  . 

V.  I.  uendahl.  Stockholm.   Eng.  Pat.  25.909,  Nov.  9, 1909. 

\  ioWdkbed  metal,  such  as  tinned  copper,  is  mixed,  with 
say  10  per  cent,  of  a  volatile  substance,  such  as  ammonium 
nitrate,  and   pressed   into   blocks,   which  are  heated   I 
high  temperature  and   then  impregnated    with   ■    -witable 
lubricant.     (Reference   i-   directed   to   Emr.    Pat 
1905  and  18.742  of  1906;   this  J.,  1907,  325.)— 1 

Extraction  and  separation  of  metallic  compounds  from  ores, 
mattes,  residues  and  other  metalliferous  tub 
M  Keehnie,  Birmingham,  ai  Smethwick. 

Eng.  Pnt.  ! 

The  material,  containing  two  or  mop  non-ferr<>us  metals, 
is  subjected  to  the  action  of  a  suitable  solvent,  and  air. 
in  a  pressure  vessel  at  a  high  temperature.  A  mineral 
acid   is   employed   for   ferruginous    - 

solvent  (such  as  ferrous  sulpha'  .ssary  for  non- 

ferruginous   materials.     A  doul  rnu» 

metal  with  iron  is  thus  produced,  and.  this  being  subse- 
quently decomposed  by  'I  •  ■  >•  lion  .  f  the  a:r 
iron  is  precipitated  and  the  non-ferrous  metal  remains  in 
solution.  It  is  dais  I  'he 
quantity  of  solvent — of  whi.  h  only  sutli.  ient  is  added  at  a 
time  to  dissolve  or  combine  with  one  of  the  non-ferrous 
-,ds — the  latter  may  be  sa  n  the 
orderof  their  affinit;.  D  inevery 
case  being  free  from  iron.-— W.  E.  F.  P. 


1392 


S      METALS;  METALLURGY,  INCLUDING  ELECTRO-METALLURGY.        [Dec  16, 1910. 


Oxidation,  reduction  or  other  treatment  of  ore*,  metallurgical 
pro/nets  or  the  like  by  means  of  gas  or  air  patted  there- 

through  .       Apparatus     for     continuous     .      F.      von 

Schlippenbach.  Stolberg  -  Binsfeldhammer,  Germany. 
Bug.  Pat.  29,779,  Deo.  20,  1909.  Onder  Int.  Conv., 
Jan.  23,  1909. 
The  apparatus,  which  may  lie  operated  by  pressure  or 
suction  consists  essentially  of  a  horizontal,  rotatory, 
annular  or  circular  hearth  provided  with  a  grating,  below 
which  a  system  of  compartments  is  arranged.  By  means 
of  a  duct,  oath  compartment  is  connected  with  a  gas  or 
air  exit  or  exhaust  chamber  consisting  of  a  bell-shaped 
part  provided  w-ith  a  sealing  reoeptai  1  and  an  air  or  gas 
exit  or  exhaust  duct.  The  supply  or  exhaust  of  air  or 
L-a.s  to  or  from  the  various  dm  ts  is  controlled -by  valves, 
the  rotation  of  the  hearth  being  effected  by  ordinary 
means.     \V.  K.  F.  P. 


Cupola    furnace*.     A.    Baillot,    Montreal,    Canada.     Eng. 
Pat.  2130,  Jan.  27.  1910.  « 

The  cupola  described,  is  substantially  elliptical  in  cross- 
section  (the  length  bcin;.'  rather  more  than  double  the 
width),  and  it  is  provided  with  three  or  more  rows  of 
tuyeres,  the  cross-sectional  area  of  the  latter  gradually 
decreasing  from  the  lowest  row  upwards.  The  tuyeres  are 
so  disposed  that  in  any  three  rows,  a  quincunx  is  formed  by 
any  two  of  the  upper  row  with  the  two  in  alignment  with 
them  in  the  lower  row  and  one  in  the  intermediate  row. 
By  this  means  a  uniform  distribution  of  the  blast  through 
the  charge  is  effected,  and,  only  a  limited  quantity  of  air  at 
a  low  pressure  being  necessary,  fuel  is  economised  and  the 
resulting  pig  is  only  slightly  decarburised. — \V.  E.  F.  P. 


Rot(tri)  [electric]  furnaces.  J.  Thomson  and  F.  A.  J. 
FitzGerald,  New  York.  U.S.A.  Eng.  Pat.  11,720, 
May  11,   1910.     Under  Int.   Conv.,  May   13,   1909. 

In  the  furnace  den  ribed,  a  central  core,  formed  of  a  number 
of  elf  tro-resistive  parts,  extends  along  the  axis  ;  this  core 
may  be  contained  in  a  cylindrical  refractory  casing  and 
provided  with  terminals  i  Dtering  at  both  ends.  The  hearth 
is  formed  of  longitudinal  or  segmental  sections,  separately 
removable,  the  arrangement  of  the  bolting  of  the  outer 
casing  of  the  furnace  being  such  that  the  sections  or  bricks 
are  pressed  tightly  one  against  the  other. — W.  E.  F.  P. 

"'•  ;    Mechanical for  tin   continuous  rootling  of 

..,/,,/."'    „r...      X.  ,|e  Spirlet.  Ft.  Pat.  415,338,  April  2N. 
1910.     Under  Int.  Conv.,  May  .",.   1909. 
The  essentia]  feature  of  the   furnace,    which   is   intended 
especially  for  the  roasting  of  zinc  blende,  is  the  use  of  pro- 
jections on  the  hearths  themselves,  instead  of  special  arms. 


*■■'/, 


for  moving  forward  the  ore.     The  furnaci  com- 

prises a  number  of  superposed  hearths  (It..  9)  of  refractory 
material,  which  are  provided  on  their  lower  concave  sides 
with  projections,  20.  The  hearths,  1.  3,  5,  7.  9,  are  fixed, 
but  the  hearths,  2,  4,  6, 8,  are  provided  with  wheels,  13,  and 


rotate  on  rails.  14.  being  driven  by  means  of  suitable  gearing 
operated  bj  the  toothed  pinions,  18.  on  the  shaft,  17. 
When  the  alternate  hearths  are  thus  set  in  motion,  the 
projections,  20,  move  the  ore  forward  from  the  periphery 
to  the  centre  and  vice  Versa  on  alternate  hearths.—  A.  S. 

Pj/mphorie  metal  alloys.  H.  Beck.  Berlin.  Eng.  Pat. 
15.5117.  June  28,  1910.  Under  Int.  Conv..  July  1.  1909. 
Addition  to  Eng.  Pat.  2876  of  1910  (see  l'r.  Pat,  414.057. 
this  J.,  1910,  1210). 

Relates  to  pyrophoric  alloys  composed  of  the  rare  earth 
metals  and  mercury,  and  consists  in  the  partial  replacement 
of  the  former  by  one  or  more  of  the  commoner  metals,  or 
in  the  addition  of  non-metallic  substances  such  as  sand, 
kieselguhr.  etc.— W.  E.  F.  P. 

Galvanising     apparatus.     A.     Niedringhaus,     St.     Louis. 

Missouri.      Eng.   Pat.   5668,  Mar.   7,   1910.     Under  Int. 

Conv.,  Mar.  11,  1909. 
Is  order  to  prevent  access  of  spelter  or  dross  into  the  flux 
and  galvanising  boxes,  used  in  the  apparatus  for  galvanising 
plates,  etc.,  in  which  molten  lead  is  employed  for  the 
preliminary  heating  of  the  plates,  each  box  is  provided 
with  an  easily  fusible  or  readily  destroyed  plug  for  closing 
its  lower  aperture.  When  recpiired  the  boxes,  so  plugged, 
are  introduced  through  the  upper  layers  of  spelter  and 
dross,  until  partly  submerged  in  the  molten  lead,  in  which 
the  plugs  then  fuse,  bum  out  or  are  broken  up. — F.  R. 

Extracting  metals  from  their  ores  ;    Process  of •     W.  E. 

Oreenawalt,  Denver,  Colo.     U.S.  Pat.  973,776,  Oct.  25, 
1910. 

The  ore  is  treated  with  an  acid  solution  to  dissolve  the 
copper  and  other  metals.  The  topper  in  the  solution  is 
reduced  to  cuprous  chloride  by  the  action  of  sulphur  di- 
oxide in  the  presence  of  a  chloride.  The  copper  is  then 
electrolytic-ally  deposited  and  the  liberated  chlorine 
brought  into  contact  with  water  in  the  presence  of  sulphur 
dioxide,  the  resulting  acid  solution  being  used  for  re-treating 
the  ore,  and  so  on.  until  the  copper  is  sufficiently  extracted. 

— F.  R. 

Klec'ro /dating  process.     F.  J.  McElhone.  Jersey  City,  N.J. 

U.S.  Pat.  973,951,  Oct.  25.  1910. 
Consists  in  coating  a  type  mould  with  graphite,  wetting 
the   graphite   with   an   organic   acid   solution,    rinsing   the 
mould  to  remove  the  solution  and  subsequently  electro- 
plating.— F.  R. 

Metal-reducing  process.     V.  W.  Gordon.  Philadelphia,  Pa. 

U.S.  Pat.  974,257,  Nov.  1,  1910. 
Intended  for  the  recovery  of  volatile  metals  from  ores. 
The  ore  mixed  with  fuel  is  maintained  in  the  furnace  in 
the  form  of  a  column,  into  which  at  the  bottom,  air  is 
injected,  whilst  waste  gases  escape  at  the  top.  The 
furnace  charge  is  divided  into  two  zones.  In  the  lower 
zone  the  ore  is  reduced  and  the  metal  vaporised;  in  the 
upper  zone,  metal  vapour  is  condensed  and  the  charge  is 
preheated.  A  portion  of  the  furnace  gases  is  withdrawn 
at  a  point  between  the  two  zones,  and  after  recovering. 
by  condensation,  part  of  the  metal  vapour  contained  there- 
in, the  gases  are  returned  to  the  furnace  to  preheat  the 
charge  in  the  upper  zone  of  the  furnace,  any  metal  vapour 
still  present  being  condensed,  and  gradually  passing 
downwards  to  the  lower  zone,  where  it  is  re-vaporised. 

— A.  S. 


Copper   alloys;    Process   of   making and   the    product 

(hereof.  3.  Naulty  and  .1.  Scanlin,  Philadelphia,  Pa. 
U.S.  Pat.  974,419,  Nov.  1,  1910. 
The  alloys  mentioned  are  formed  from  nickel,  a  bb...ing 
metal  (zinc),  and  a  chromium-copper  alloy  containing  5  per 
cent,  of  chromium,  the  relative  proportions  of  the  copper- 
chromium  alloy  and  the  nickel  being  5  :  1.  The  chromium 
is  melted,  with  aluminium  as  flux,  and  then  the  copper, 
Dickel.  and  zinc  are  added  in  the  order  mentioned.    Mention 
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is  nude  of  a  produ 

ohromium-coppei  alio}   fluxed  with  aluminim 

"i  Bioko]  and  aim    togotlu-i       \.  S. 

Coppa  .      /', „/    extracting  from    on       W      I 

Austin,    Riverside,    id      Is     ptt|     1)75,101      ' 
1910. 

As  artificial   drainage   level   is   made    be]  natural 

drainage  level  in  a  bed  of 

and   cross  1  uts  and   win*      are    n 

1    the    bed.     On   Hushiiu]    the    bed 

this    percolates    through     the    rock     md    colli    I 

>1  drainage  level.     The  solution  which  at.  1111 
to  raised  by  pumping,  and  th  tracted  thei 

\  - 

Copper;    Proem  for  refining  raw  \\     B01 

Q.  von  Rauschenplatt.     Ger.  Pat.  227,622,  J 

The  refining  of  raw  ooppet  is  stated  to  i«-  brought  al«mt 
principally  bj  copper  oxidet  |  acting 

■a  oxygen  carriers  and   slag-formers,    and   if   instead   ol 
producing  these  compounds  from   the   ran 
■nans  the  refining  process,  thej  an    prepared      | 
'•:/..    by    the    roasting    of    coppei    matt     and    used    in 
large   quantities,    the    refining   of   raw  a,  it    1- 

siati-il.  be  effeoted  in  an  electric  furnace  in  a  smaller  numbei 
oi  minutes  than  the  uuniber  of  hours  required  bj  the  usual 
in  a  reverberator^  furruu  1  1  hi  fa  ;  malon  1 
oompounds  are  firsl  melted  and  heated  b 
tun  111  an  electric  furnace  and  the  molten  raw  copper  then 
added,  so  that  it  eomes  in  contact  firsl  with  als 
taining  silica  as  well  as  oxides  ol  copper  and  iron,  and  later 
with  11  slag  consisting  principally  of  copper  and  iron 
oxides,     (St     aba  this  .1  .  1910,  360,  131,  1013       \  S 

Tan/alum;     Process  0/  en.«  -Imril' ninii  .      O.  A.  £ 

son,  Charlottenburg,    Vssignoi    to  nnd   Ralskc 

A.-i;..    Berlin.   Germany.     D.S.    Pa1  974835,    '■ 
1910. 

TASTALtm  is  case-hardened  by  first  roughenm 

and    then    oxidising    the     roughened     surface;     or,    the 

roughened  surface  may  be  treated  with  a  hardening 
agent,  subjected  to  pressure,  and  then  again  treated  witn 
a  hardening  agent. — A,  S. 

Alkali  metals ;  Process  of  manvfacturi  of  tht      -    . 
Fabr.  Griesheiiii    Elektron.     Fr.    Pat.    116,926,  June  9, 
1910.     Under.  Int.  Oonv.,  June  26,   1909. 

A  mixture  of  an  alkali  sulphide  and  the  carbidi 
alkaline-earth  metal  is  heated  to  a  temperature  at  which 
the  liberated  alkali  metal  may  Im-  separated  by  distillation. 
The  mixture  may  consist,  for  example,  01  anhydrous 
sodium  sulphide  (30  kil'>s. )  and  calcium  carbide  (46  kilos.), 
or  of  anhydrous  potassium  sulphide  (60  kilos.]  and  calcium 
oarbide  (60  kilos. 1,  and  the  sulphide  n  1  pared  in 

the  retort  itself,  before  introducing  the  carbii  heating 

a  mixture  of  the  corresponding  Bulphate  and  carh 

— F.  S 

Boasting,  calcination  »r  reduction  and  agglomeration,  nn*l 
other  operations  permitting  of  endoihtrmic  or  exothermic 
reaction  :   Process  for  tht  treatment  of 

ether  materials  by .     !•'.  \V.  Yost.     BY.  Pat.  417,037, 

June  11.  1910.     Under  Int.  Com..  June  II.  1909. 

Consists   essentially    in    inducing    a    propagation 
(oxidation  of  mineral  sulphides,  for  exa  pon  one 

of  the  surfaces  of  the  mass  ol  granular  or  finely-divided 
material   and    passing   a    cur-  table   gas    (air   for 

example)  through  the  mass  from  the  opposite  surface,  in 
such  a  manner  that  the  action  is  completely  under  control 
and  proceeds  in  a  direction  opp  that  of  th.    . 

current.— \V.  E.  F.  P. 

tals   from    ort )  .     Proi  ■  ■•    foi    ri     ■ 

.1.    H.    Reid,    Newark.    N..1 ..    I"  S 

Oct.  28,  1909.     Dnder  Int.  Com  .  Feb.  3,  1909 
See  D.S.  Pat.  937,387  of  1909  ;  this  .1  .  1909,  1208.— T.  F.  B. 
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1 -'I  oi  1910  .  Lhi    .1     1910    I'o.i       1   1    B 

Tin-plnti     wnsti  , 

II.    Brandenburg,    Kempoi Rhine,   German*       I    H 

I'at    974,463,  Nov.   I.   1910. 

Sci    I  .    Pal    386,781  1  I  1908  .  thi    .1     1908    313      II     B 

Antimon  it..,,,  ,,t,  -   .,„,/  //,, 

like.     .1     l:     \l  .    on     Melbourni  -     1    -     Pal     978  I  is 
Nov,   8,   1910. 

1909;  preceding      1    I     1: 

Treatment  of  by  th.   precipitation   , 

\     I  •  ■     '         Han           '  rma  laaignor   to    Imbcrl 

I'm,.--    Co.,    Ni «    x"ork  1    -  1         B75.2K 

I 

Pal    107,31  .  tlfls  J.,  1910,  198      1    1    B 

Pyrites;      Protest    /.,r    melting  .1.     P.     dunning 

I  1.   Pat.    116  116,   M,v   26,   1910. 

s    Pat  963,020  ol  1910  ;  this  J.,  1910,  989.      II     I:. 

Steel;   Uanufactun  and  treatment  oj    -         II.   \    1; 
s,,n.     Fr.  Pat.  (16,617,  June  I,  1910.     Dndi  1  Inl    1 
Juni    E    I 

Su  En|     Pal    18  218   ■'  1909;  thia  J„  1910,  884      1    I     I; 

1    from    lov-gradi    ores  .     Electrolytic    pro 

B  s/ilard  and  II.  Bergerat  Kr.  I'at. 
lies;:.-,,  June  6,  1910.  Dnder  Int.  ( „m..  lug.  13, 
1909. 

1    Pat.  223,152  ol  I this  .1  .  1910,  909      1    I    B 

Furnaces  j,,r  roasting  ores.  T.  I>.  Uerton  ami  H.  M 
Ridge.  Ft.  Pat  (16,947,  Jan.  26,  1910.  Dnder  Int 
Cbnv.,  June  10,   1909. 

.  13,625  of  1909;  this  J.,  li'l".  HIS.     T.  !•'.  I 


XI.     ELECTRO-CHEMISTRY. 

. ./    nickel    anodes;     Behaviour    of 
,/,//.-.     K.  P.  Schoch  and  C  I'.   Randolph.      1 
Phys.  1  I.'  in..  1910,  14.  719     737 
A  large  number  of  experiments   v\.i-  carried  on)   in  a 
specially  designed  apparatus,  to  ascertain  the  !>•■' 
exhibited   by  iron  and   ni,k,l  anodes   when  anbjected  to 
various  current   densities  in  different   electrolytes      A-    1 
result,  the  anions  have   been  arranged   in  the  following 
order  of  decreasing  tendency  to  effect    1  Jution 

(or     increasing      tendency      t,,      1  B  I 

Halogen-  :      2     Bulpbavtl 
1 5. 1  nit  I 

hydroxides     the  last   the   being  practically  in  one  class. 

date-ion  appears  to  have  tl  tendency  to 

anodic  oxidising  action.     It  Deluded,  from  the 

obtained,  that  th  rations 

t.,r  metals  cannot   '» isiderablj    lessened   bj   addition 

of  chromates,   hydroxides,  etc,  ae 
a|s,,    tic  nvirying  or  " chromating     of  an 

ir,,n  surfa,  ■■  will  not  appreciably  |.r,,te,  t  it  against  the 
action  of  a  natural  water  containing  sulphates,  chlorides, 
etc.— T.  F.  B. 

\ronutt.  \rolytic  reduction  0/ . 

htcr  and  \V.  Tamm.     Ber..  1910,  +3.  3032  -3038. 

The  author-  have  extended  earlier  work  on  the  electrolytic 
reduction  of  sulphonyl  chlorides.    a-Naphthalenesulphonyl 

chloride  yii  Ids  the  mercaptan  together  with  a-naphthyl 
disulphide      and       some      0  naphthalencsulphinic      acid. 
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tfaphthaleneeulphonyl  chloride   gives  an   80  per  cent. 
yield  Hi"  the  disulphide  and  aptan  and  sulphinio 

azene-m-disulphonvl  chloride  similarly  furnishes 
dithioresori  inol,  Ivnzcne  m-disulphink-  acid  ami  disulphide. 
p-Anisoleeulphonyl  chloride  is  reduced  to  the  meicaptan 
(which  was  not  "isolated  but  ozidiBed  at  once  to  the  di- 
sulphide), and  the  Bulphinic  acid.  »»-Nitroben*eneeul- 
phonyl  chloride  yields  di-m-aminophenyl  disulphide  and 
p-dimethylaniliiweulphony]  chloride  gives  p-dimethyl- 
aminothiophenol. — J.  C.  C. 

mical  behaviour  of  cobalt  [and  of  nickel  and  iron]. 
SchiMbach.     Sti   \ 

Patents. 

Batteries  ;  Qahxmic .     Dura  Elementbau  Ges.  m.  b.  H.. 

and  \.  Leering,  Berlin,     Eng.  Tat.  8S10.  April  12,  1910. 

Addition  to   K.i_.    Pat.   23.<i22,  Nov.    1.   1004    (this   J.. 

190r>. 
The  dry  electrolyte,  or  any  dry  constituent  of  it,  is  mixed 
with  pumice,  or  other  similar  porous  substance  having 
a  large  fluid-carrying  capacity,  to  facilitate  the  percolation 
of  water  throughout  the  whole  of  the  electrolyte  when  the 
battery  is  put  into  use. — B.  X. 

Electrolytic  cell.     G.    C.    Laudis.    YVadsworth,   and   J.    H. 

Smith,    Rittman,    Ohio,    Assignors   to    Ohio   Salt    Co., 

Wadsworth,  Ohio.     U.S.  Pat.  074,576,  Nov.  1,  1910. 

Two   series   of   electrodes   are   mounted   in   a   containing 

as  to  form  a  tortuous  path  for  the  electrolyte. 

Tubes  of  electrically  non-conducting  material,  "each  in 

the  form  of  a  series  of  substantially  parallel  convolutions," 

are  disposed,  one  between  each  pair  of  electrodes,  and  a 

cooling  fluid  is  circulated  through  the  tubes,  each  of  which 

has  inlet  and  outlet  pipes. — A.  S. 

furnace  ;  Treatment  of  gases  by  (he  electric ,  particu- 
larly for  tfo  synthetic  manufacture  of  nitrogen  products. 
-  m  /.  and  L.  Gioies.  First  Addition,  dated  May  14, 
1910,  to  Fr.  Pat.  414,726,  April  11,  1910  (this  J.,  1910, 
1212). 
Tiie  furnace  is  furnished  with  electrodes,  consisting  of 
tubes,  triangular  in  section,  cooled  with  water,  and 
disposed  in  zigzag  relationship,  one  to  the  other,  the 
current  of  gas  passing  between  the  electrodes  and  meeting 
the  electric  arc,  which  takes  the  form  of  an  undulated 
ribbon  following  the  form  of  the  electrodes.  The  furnace 
is  provided  with  an  electro -magnetic  arrangement  for 
feeding  the  are,  branched  from  the  network  for  feeding 
the  furnace,  and  comprising  a  pair  of  auxiliary  electrodes 
of  which  one  at  least  is  movable.  These  auxiliary  elec- 
trodes produce  automatically  the  feeding  of  the  arc 
between  the  electrodes  when  the  furnace  is  put  into 
action,  or  when  the  arc  is  broken  accidentally,  and  are  put 
out  of  action  when  the  arc  has  been  started  between  the 
main  electrodes. — B.  N. 

Furnaces ;     Electric    fusion    induction .     A.     Hiortb. 

Fr.   Pat.   416,079,  Mav   18,    1910.     Under  Int.   Conv., 

May  22,  1909. 
The  core,  at  the  interior  of  the  furnace,  in  proximity  to 
the  primary  coil,  is  made  hollow. — B.  N. 

Feeding   electric   furnaces    with   triphase   currents ;     Mode 

of .     Soc.     anon     Eleetrometallurgique    (Proc.     P. 

Girod).  Fr.  Pat.  416,927,  June  9,  1910. 
The  furnace  is  furnished  with  three  electrodes,  or  groups 
of  electrodes,  bound  to  the  three  phases  of  the  secondaries 
of  transformers,  and  connected  to  a  "  centre  "  of  special 
make,  in  which  one  of  the  phases  is  reversed  ;  the  common 
conductor  is  bound  to  the  conducting  sole  of  the  furnace 

—B.N. 

Electrodes  of  rare  earths  for  Oeissler  tubes.     La  Banque  du 

Radium.     Fr.   Pat.  416,923,  June  9,   1910. 
The  use  of  electrodes  of  rare  earths  allows  of  the  Geissler 
tubes  being  put  directly  into  the  circuits  of  electric  "  sec- 


tors," without  modifying  the  usual  voltage,  the  incan- 
descence of  the  tubes  being  obtained  by  an  auxiliary  heating, 
and  maintained  in  this  manner  or  by  the  passage  of  the 
current  through  the  tube. — B.  X. 

Separating  certain  substances  or  impurities  from  solutions; 

[Electrolytic]  Process  for  .     A.   Schrey.     Fr.   Pat. 

416,974,   Mav    13,    1910.     Under    Int.   Conv..   Mav    14, 

1909. 
Certain  substances  or  impurities  are  separated  from 
solutions  by  the  application  of  the  principle  of  electro- 
osmosis,  characterised  by  the  introduction  of  fibrous  mater- 
ials between  the  electrodes,  so  that  the  current  can  only  pass 
through  the  capillary  openings.  Substances  contained  in 
the  solution  are  rapidly  absorbed,  such  as  alcohol  from  beer, 
tartaric  acid  from  wine,  caffeine  from  coffee,  etc.,  thus 
modifying  or  improving  certain  beverages  or  foods.  The 
process  may  also  be  employed  for  the  cleansing  of  linen, 
degumming  of  silk,  degreasing  of  wool,  or  for  bleaching, 
mordanting  and  dyeing  tissues. — B.  N. 

Electrolytic  apparatus  having  a  liquid  anode.  Schott  und 
Gen. '  Jena,  Germany.  Eng.  Pat,  6597.  March  18,  1910. 
Under  Int.  Conv.,  March  30,  1909.  Addition  to  Eng. 
Pat,   14,288  of  1909,  dated  June  26,   1908. 

See  First  Addition  to  Fr.  Pat.  404,332  of    1909;   this   J., 

1910,  960.— T.  F.  B. 

Electrolyte  for  primary  batteries  ;    Preparation  suitable  for 

producing  an  .     B.    E.    R.    Newlands   and   R.   M. 

Parkinson.  First  Addition,  dated  May  10,  1910,  to 
Fr.  Pat.  415,758,  May  9,  1910. 

See  Eng.  Pat.  9176  of  1910  ;  this  J.,  1910,  1064.— T.  E.  B. 

Carbons  ;    Protective  covering  for  electrode  and  other  . 

Gebr.  Siemens  und  Co.      Fr.  Pat.  416,260,  May  23,  1910. 

Under  Int.  Conv.,  May  24,  1909. 
See  Eng.  Pat.  12,425  of  1910  ;  this  J.,  1910,  1064.— T.F.B. 

Preparation  of  nitrogen  compounds  [calcium  cyanamide]  by 
means  of  alkaline-earth  carbides  and  nitrogen.  Fr.  Pat. 
417,054.     See  VII. 

Manufacturing  porous  metal  blocks.  Eng.  Pat.  25,909. 
.See  X. 
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Soya-bean    oil    industry.     J.    Lewkowitsch.     Chem.    Ind., 
1910,  33,  705—708. 

The  method  of  separating  the  oil  from  the  soya  bean  in 
Manchuria  is  to  soak  the  seeds  in  water  overnight,  to 
crush  them,  and,  after  boiling  the  mass  with  a  little  water, 
to  express  the  oil  in  a  primitive  form  of  press.  Owing  to 
the  length  of  time  during  which  the  pressure  is  continued, 
the  yield  of  oil  is  as  high,  if  not  higher,  than  is  given 
by  the  modern  hydraulic  presses.  The  expressed  oil  is 
mainly  used  for  food,  whilst  any  that  is  unfit  for  that 
purposeisburnedinlamps.  The  residual  cakes  in  the  press, 
which  are  about  3  inches  thick  and  2  to  3  feet  in  diameter, 
form  a  staple  food  product.  Some  idea  of  the  trade  done 
in  these  soya  bean  cakes  may  be  formed  from  the  fact  that 
during  the  year  1904  no  less  than  160,000  tons  of  soya  bean 
cake  (not  including  the  beans  themsalves  or  the  oil)  were 
exported  to  Japan  alone,  although  that  countrv  itself 
produced  about  2,500,000  hi.  (6,875,000  bushels)  of  beans, 
which  were  utilised  in  11,000  factories  in  the  manufacture 
of  6oy-sauce.  In  the  year  1909  the  quantity  of  beans 
exported  from  Manchuria  to  Japan  reached  600,000 
tons.  Until  two  years  ago  considerable  difficulties  stood 
in  the  way  of  the  trade  with  Europe,  for  the  long  sea- 
voyage  through  the  tropics  had  such  a  deteriorating  effect 
upon  the  beans,  that,  after  removal  of  about  10  per  cent, 
of  oil,  the  residual  oil  cake  was  quite  unsuitable  as  a  feeding 
stuff.  It  needed  therefore  particularly  favourable  con- 
ditions to  introduce  the  beans  into  the  European  markets. 
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After  the  conclusion  of  the  Russian  Japanese  «  .1  (daring 
wUoh  the  beans  bad  formed  the   1  ipl  food  o(  th 
on  I"  ih  aides)  Man  huri  ■       1  thrown  open  to  th<)  commerce 
of  tlio  world,  and  the  decline  in  the  shipping  rates  pn 
■  favourable  opportunity  of  exporting  large  qusnti 

ins  to  England.     The  first  lai 
Liverpool  towards  the  end  of  liuis,  and  11  lincided 

with  n  period  of  great  aoaroity  of  other  ■  -i l-s  and  fats,  duo 
i"  miii  and,  in  particular,  to  the  im 

sumption  of  edible  fats,  nod  tin-  gri 
mite  glycerin  for  the  Transvaal  mines  and  the  const! 
of  the  Panama  canal.     In  addition  to  this,  the  oott 
harvest  in  the  United  States  had   been   poor,  and  tins 
had  caused  a  considerable  increase  in  the  pnoe  ol  K_;\  ptiao 
ootton-seed,  so  that  many  oil-mills  in  England  had  been 
fofoed   temporarily   to  Buspend   work.     Hence   attention 
was  at  onro  din,  ted  to  the  mu  ravi  m  e  quan- 

tities of  whioh  were  available  at  favourable  prices.    The 

imported  lieaus  had  the  following  avers  turn  :    ■ 

Water.  10;  oil,  IS;  proteins,  10;  carbohydrates,  22; 
fibre,  5  ;  and  ash.  S  per  cent.  It  was  not  possib 
upon  a  higher  yield  of  oil  than  10  per  rent,  from  the  beans, 
hut  Deeding  experiments  with  the  oil-cake  showed  that 
whilst  it  produced  as  much  flesh  as  ootton-seed  oil-cake, 
ed  the  rows. to  yield  a  milk  rioher  in  cream.  Thus 
for  some  time  past  soya  cake  has  fetched  higher  pi 
tho  market  than  cotton-seed  cuke.  Had  it  not  been  foi 
tho  timely  up|iearance  of  BOya-bean  oil  t  he  already  high  price 
of  cot  ton-seed  oil  would  have  been  at  least  25  per  cent. 
higher,  and  there  would  have  been  a  corresponding  ii 
in  price  of  all  the  fats  used  in  the  soap  industry,  Immense 
quantities  of  the  new  oil  were  employed  in  the  manufacture 
of  soap,  and  daring  tho  year  100!)  moro  than  400.000 
tons  of  the  beans  were  imported  into  England.  Only  small 
quantities  were  sent  to  America,  and.  relatively,  very  little 
to  tho  continent  of  Europe.  The  high  tariff  on  raw- 
materials  in  Germany  and  in  France  prevented  the  impor- 
tation of  the  seed,  and  at  first  the  English  oil  manufacturers 
took  advantage  of  this,  and  exported  large  quantities  of 
soya  oil  and  soya  cake  both  to  America  and  the  Continent. 
Only  within  the  last  few  months  have  the  German  oil 
manufacturers  succeeded  in  obtaining  the  concession  tint 
soya  beans  may  be  imported  into  Germany  free  of  duty,  but 
in  the  near  future  the  production  of  soya  oil  and  soya  cake 
may  become  an  important  branch  of  the  German  oil  indus- 
try. The  chief  use  of  the  new  material  in  the  manufacture 
of  soap  is  as  a  partial  substitute  for  ootton-seed  oil  in  the 
production  of  hard  soaps,  whilst  for  soft  snaps  it  ran  com- 
pletely replace  cotton-seed  oil  and  partly  replace  linseed 
oil.  Soya-bean  oil  has  also  been  extensively  used  as  an 
edible  oil.  and  in  admixture  with  ootton-seed  oil  large 
quantities  of  it  have  heen  consumed  in  Rngland,  It  has 
also  been  employed  as  an  oil  foi  the  p  m  of  sardines. 

Attempts  were  made  to  use  it  as  a  substitute  for  linseed 
oil  in  the  colour  and  varnish  industries,  but  it  can  novel 
replace  the  latter  oil  completely.  The  composition  of  soya- 
bean oil  renders  it  particularly  suitable  for  the  adulteration 
of  both  Unseed  and  cotton-seed  oils,  whilst  it  is  also  fre- 
quently employed  as  an  adulterant  of  Japanese  rape  oil. 
The  chief  ports  for  the  export  of  soya  beans  are  NVwchang, 
Dalny,  Vladivostock,  and  Hankow,  whilst  the  principal 
Europeans  ports  for  their  importation  are  Hull,  London, 
and  Liverpool,  and,  more  recently.  Hamburg.  The  supply 
of  the  beans  is  assured  for  several  years,  for,  in  addition 
to  that  produced  in  Manchuria  and  South  China,  attempts, 
which  appear  likely  to  be  successful,  arc  being  made  to 
cultivate  the  plant  in  West  Africa  and  in  the  East  Indies. 
In  the  Southern  States  of  North  America  the  soya  plants 
are  already  grown  for  fodder,  and  experiment 
being  made  to  cultivate  them  fur  the  production  of  oil 
seed.  It  has  already  been  proved  that  the  beans 
in  West  Africa  from  Asiatic  seed  do  not  yield  less  oil  than 
the  original  seed. — C  A.  If. 

Oils;    "Primary  and  secondary"  bromine  values  of . 

W.  Vaubcl.     Z.  angew.  (hem..  1910,  23.  2077-  2080 

Ix  determining  the  bromine  value  of  oils  by  diss 

them   in  a   suitable   solvent,   adding   potassium    b 
solution     and     hydrochloric     acid,     and      titrating     the 


solution     with      in  it 

found    t hat     in    tie  i  oils,   i  p . 

olive   oil.    hardly   any    bcomini  liiei  tly, 

In. i     thai     it  to     add     an     excess     of 

potassium  bromate  and  to  titrate  thi  n  ordei  to 

in    •  i  \  ii ,  able  results.     I  h  .•  oil*. 

however,  behaved  different!}  in  thi  respect,  foi  ■  point 
•  ,'uld  lie  found  at  wlii,  h  the  dim  i  absorption  ol  bromine 

i,  i,  eptibly  slower.     It  wa 
of  these  oils  to  determine  tu<>  ,  mine  valm 

the  primary    value  cal  ulated  from  the  amount  "f  bromine 
d,  and  the  secondary  value,  obtained  by  thi 
ess  of  bromine.     In 
value  a  very  small  quantity  of  potassium  bi  ition 

Ided  and  the  tlask  shaken  until  thi  olourless, 

when  more  is  added,  and  so  "ii  uui il  s  faint  yellow  '  olour 
persistt  and  no  further  absorption  ,,f  bromine  takes  pi 
until  a  largi  ed.    The  i  nd-point 

irption  maj  bi  more  accurately  found  by 
introducing  into  the  liquid  a  orystal  of  potassium  iodide 
the  di  '  In-  violet  colour  ol  the  iodim  lib  i 

therefrom    ahowing    that    tree    bromine    it    present.     In 

i  mining  th<  .   l.r ine  valui  i  ma. 

of  the  "il  are  dissolved  in  60  to   I ■     of  cl 

bon  tetrachloi  I  rol  am  spii  it .  and  thi   solution 

led    with    a    ■    ponding    ai it  ium 

bromide  solution  and  sufficient    water  to  make  up  the 

aqueous  layer  to  300  to  C .  after  which   II 

concentrated  hydrochloric  acid  and  a  crystal  of  potassium 
iodid,  are  added,  followed  by  a  suitable  cxt  est  of  potassium 
bromate  solution.     Tl  isly 

shaken  f,,r  about  one  minute,  and  the  excess  of  bromine 
titrate,!  wnh  standard  sodium  thiosulphate  solution,  the 
end-point  of  the  reaction  being  shown  by  the  appearance 
of  the  iodine  coloration.  The  results  thus  obtained  are 
in  clo  aent    with   the   iodine   values  of   the  oils, 

the  following  results  illustrate  the  differences  between 
oils  with  regard  to  tin  ir  primary  and  secondary  bromine 

\  .dues  : 


Oil. 

Primary 

bromine 

value. 

..iary 
bromine 
value. 

Iodine  value 
calculated 

from  »econd- 
ary  value. 

75-2—80 
68 -0— 57-9 
50-2— 52-8 

107-7  :  107-7 
94« 
52-6 

170-7 





150 
91-3 

— C.  A    It 

Solid  fatty  acidi  from  liquid  fatty  acid*  ;   Method  of  ttpar- 
Dai  el      '  ompti  -   o  ad  .    1910,   151 

'!"n k  method  is  based  upon  the  fact  that  the  ammonium 
salts  of  solid  fatty  acids  are  completely  insoluble  and  those 
of  liquid  fattj  acids  completely  soluble  in  ■  lai 
ammonia  solution  at  13  to  14  C  By  this  means  it  is 
possible  to  separate  down  to  1  per  cent,  of  either  solid 
or  liquid  acids  from  a  mixture  of  the  two.  For  a 
quantitative  determination  2  grins,  of  the  fatty  acids 
are  dissolved  in  5  c.c.  of  warm  05  per  cent,  alcohol, 
50  c.c.  of  ammonia  solution  added  it  :.'-  i  .  and  the 
liquid  heated  until  bubbles  of  ammonia  vapour  api»ar. 
ir  solution  is  then  allowed  to  Stan  d  hours 

bly  over-night)  at  14"  I     (not  oi  and  is 

then    tillered.      The    pain  mixture   of 

i-  washed  on  the  tilt .-r  until  the  liltrate  no  longer 
gives  the  slightest  turbidity  with  baryta  i  whi  h 

it  is  washed  with  dilute  hydps  hlorio  a.id  (I  :  1)  a- 

suiting  ammonium  ohlorid  through   the 

Idter.  leaving  the  -. -li.1  fatty  acid,  which  is  lext  washed 
with  dilute  hydrochloric  acid,  and  then  with  water, 
separated  from'  the  filter,  dried  at  100*  C  and  wi 
In  a  mixture  containing  80  pet  cent,  of  solid  fatty  acids 
the  amount  thus  found  in  two  determinations  wa 
mil  .'•'.'  *  i- •  cent,  lie  -  lid  fatty  acids  obtained  in  the 
stearine  industry  (stearic,  palmiti.  .  hydroxystearic,  and 
is.>. oleic  acids)  all  formed  ammonium  salts  insoluble  in  a 
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v    -•    ■(  ammonia,  as  did  also  latnric  and  arachidic 

riu-  liquid  fatty  acids  in  the  filtrate  may  be  found 

by   difference,    or   the   soluble   ammonium   salts    may   be 

.    with   hydrochloric   acid,   and   tin-   separated 

tatty  acids  dried  at   12"   C.   with  the  usual  precautions 

C.   \.  M. 

-.     Examination  of ///.     •'     Mar- 

a.     Mitt.    K' Hii:l.   Materialprufungsamt,  1910,  28. 
171. 
Thb   method   of   examining    wool-grease   oleines,  and   oi 
detecting  mineral  ami  rosin  oils  therein,  described  in  the 
former  communication  (this  .1..  1904,  1001)  has  now  been 
simplified  and  improved.     The  tedious  extraction  of  the 
unsaponifiable  matt,  i  with  boiling  acetic  anhydride  may 
itted,  -in..-  it    has  been  found  that   cholesterol  is 
absent   or  at   most   only  present   in  traces.     Thus  if  the 
unsaponifiable  matter  is  distilled  under  a  reduced  pressure 
..f  ill    to  0-2   mm.,    only   dextro-rotatory   fractions   are 
obtained,   the   rotation  of   which   gradually   but    stcadny 
■.    even    long-continued    extraction    with 
ai. -tie  anhydride  gives  no  in.  rease  in  the  original  dextro- 
rotat  ity,  as  would  he  the  case  if  U»vo-rotatory 

cholesterol  had  originally  been  present.  The  presence  of 
_  u  in  the  unsaponifiable  matter  is  attributed 
to  its  absorption  trom  the  air  by  unsaturated  bodies. 
Certain  samples  of  Kurdish  wool-grease  oleines  were  found 
to  be  adulterated  with  colophony,  the  separated  fatty  acids 
S\\  ing  a  -harp  reaction  in  Morawski's  test.  Other  samples 
which  appeared  to  be  pure  had,  in  the  main,  the  same 
characteristics  as  French  and  German  wool-grease  oleines, 
excepting  that  in  one  instance  a  lower  iodine  value  was 
found.  The  proportion  of  unsaponifiable  matter  found  in 
two  samples  was  4S  anil  54  per  cent.,  with  iodine  values 

VI  and  .",1  :(.  and  optical  rotation  aD=-f24-80  and 
24-1  respectively.  The  purity  of  wool-grease  oleine  may 
rtamed  by  means  of  a  simple  solubility  test. 
In  most  cases  pure  wool-grease  oleine  dissolves  in  an  equal 
volume  of  96  per  cent,  alcohol  at  20°  C,  whereas  in  the 
or  -.in  e  of  mineral  oil  a  more  or  less  pronounced  turbidity 
i-    produced.      In   this    way   it    is    possible   to   detect    with 

unty  an  addition  of  I'll  per  cent,  of  mineral  oil.  As  a 
further  test  tin  optii  a  I  rotation  of  the  oleine  may  be  deter- 
mined. This  was  found  to  vary  from  arj=+10c  to  In 
in  wool-grease  oleines  of  German,  French,  and  English 
origin.  If  a  wool-grease  oleine  is  soluble  in  an  equal 
volume  of  96  per  I  cut.  alcohol,  and  has  an  optical  rotation 
•  \.  ceding  do=+  10°.  it  may  Ik-  con.  hided  that  no  appreci- 
able quantity  of  mineral  oil  is  present.  On  the  other  hand, 
if  either  of  these  tests  is  uiis.it  ist'a.  I  orv  the  unsaponifiable 
matter  should   !»•  tested  for  mineral  oil. — (.'.  A.  M. 

WooVqreaat   oltinet       Detection   oj   mineral   oil   in . 

i..    Winterfeld    and    \V.    Mecklenburg.     Mitt.    Kflnigl. 
rialprufungsamt,   1910,  28.  471-474. 

TlIK  alcohol  solubility  test  described  by  Man  lisson  (pre- 
ceding abstract)  may  be  rendered  more  sensitive  by 
increasing  the  amount  of  the  solvent  to  14  times  the 
volume  of  the  oleine.  This  appears  to  be  the  best  propor- 
tion of  alcohol,  for  with  2  vols,  instead  of  11,  a  turbidity 
was  produced    with  certain   wool-grease  oleines.   which  in 

other  reap  ed  as  pure  products.     Dsing  1J  vols,  of 

alcohol,    10    p.r   cent,    ami    in    some   cases.    f>   per   cent,    of 

mineral  oil  could  be  detected,  whilst  an  idea  of  its  quantity 

coul. 1  be  formed  from  the  amount  that  separated.      ,\  -till 

better  reagent   was  a  mixture  oi  90  per  cent,  of  methyl 

hoi  and  Ml  per  cent,  of  alcohol.    When  added  to  an  equal 

volume  oi    pure   wool  -grease  oleine   this   produced    ii"   lui 

bidity,  but    the  addition  of    lo   pel   cent   of   mineral  oil  in 

all  cases  and  6  per  cent,  in  mo  ould  be  detected 

by  the  production  of  turbidit;    md    opamtion  of  an  oily 

20°C.      \  sample  of  English  wool-grease  oleine, 

in  whk  h  no  adulteration  could  be  detei  ted  by  Marcusson'a 

.     ■        oi  pronounced  turbidity  in  the  alcohol  test, 

and  after  tin-  mixturi  had  stood  for  an  horn  at  20°  ( '.  there 

mixture  of  oil  and  solid  substances.     CJndei 

odition    an  oleine  to  which  mineral  oil  had  been 

ad. I'  .      dl  !'  ■   H     "I     I  lear    oil.      The    abnormal     bc- 

l.i.'li-h    wimple    was    attributed    In    an 


extraordinarily  high  proportion  of  solid  unsaponifiable 
bodies.      4i  similar  result  was  obtained  with  another  sample 

oi  English  wool-grease  oleine,  which  in  other  respects 
appeared  pure.  It  is  stated  that  it  is  extremely  difficult 
to  obtain  pure  samples  of  I  he  English  product;  and  in 
this  .  onnet  tion  it  is  mentioned  on  the  authority  of  several 
targe  firms,  that  very  little  Knglish  wool-grease  oleine  is 
used  in  Germany,  owing  to  the  fact  that  it  cannot  be 
sufficiently   washed   out   of  the   materials. — ('.A.M. 

WooUgreast  oleines  ;   Detection  of  rosin  oils  in  French . 

(!.     Winterfeld.      Mitt.      Konigl.      Materialprufungsamt, 
1910,  28.  474     47i.. 


The  simplest  means  of  detecting  rosin  oil  in  wool- 
grease  oleine  is  a  combination  of  the  methyl-ethyl  alcohol 
solubility  test  of  Winterfeld  and  Mecklenburg  (see  pre- 
ceding abstract)  with  a  direct  determination  of  the 
refractive  index  of  the  oleine  at  20°  ('.  The  addition  of 
20  per  cent,  of  refined  rosin  oil  may  be  detected  with 
certainty  (and  in  some  <  ascs  10  or  even  5  per  cent.),  by 
shaking  the  sample  with  an  equal  volume  of  methyl  and 
ethyl  alcohol  (1)11:10)  at  20°  C  and  noting  whether  there 
is  any  turbidity,  or  separation  of  oil  after  the  mixture 
has  stood  for  an  hour  at  20°  C.  On  the  other  hand,  an 
addition  of  even  20  per  cent,  of  crude  rosin  oil  (rich  in 
colophony)  cannot  as  a  rule  be  detected  in  this  way. 
The  refractive  index  of  pure  French  wool-grease  oleines 
is  usually  below  1-480  at  20°  ('..  and  an  addition  of  10  per 
cent,  (or  in  some  cases  of  .r>  per  cent.)  of  crude  or  refined 
rosin  oil  can  lie  detected  by  the  considerable  increase  in 
this   value.      ( !.  A.  M. 

Canddilla   mix  ;    Constituents  oj  .      G.   S.   Fraps  and 

J.  B.  Rather.  .1.  tad.  Eng.  ('hem..  1910,  2,  454-^55. 
The  authors  state  that  they  have  isolated  from  candelilla 
wax  (see  Hare  and  Bjcrregaard,  this  J.,  1910,  705)  a  hydro- 
carbon melting  at  68°  C.  and  having  the  formula,  "C30H8j," 
which  appears  to  be  "  hentriacontane,"  also  found  in 
beeswax.  Another  substance,  probably  a  hydrocarbon, 
melting  at  85   < '..  was  also  separated. — W.  H.  P. 

Cottonseed   and   other   oils   [or    making   alimentary   jots; 

Importation  of  —        into  France.     Board  of  Trade  J., 

Nov.  17.  1910.  [T.R.] 
In  accordance  with  the  French  Tariff  Revision  Law  of  the 
29th  March,  1910.  cottonseed,  sesame,  and  ground-nut  oils 
intended  for  the  manufacture  of  alimentary  fats  are 
admitted  into  France  at  the  reduced  rate  of  6  frs.  per 
100  kilos,  gross  weight,  subject  to  official  supervision 
(at  the  expense  of  the  manufacturers)  of  the  factories 
importing  such  oils.  A  recent  French  Customs  Circular 
containing  the  regulations  with  which  manufacturers  will 
be  required  to  comply,  and  describing  the  nature  of  the 
supervision  exercised  over  the  use  to  which  the  imported 
oils  are  put,  may  be  inspected  at  the  Commercial  Intelli- 
gence Branch  of  the  Board  of  Trade,  73,  Basinghnll 
•Street,    London.    K.C. 

Patents. 
Fish    refusi  ;     Method  oj  treating  [for  oil,  glue,  and 

fertilisers].     G.   I.ange.   A.   Pujol,  and  A.  Delpon.     Fr. 

Pat.  416,658,  \ug.  9,  1909. 
Tin;  refuse  is  heated  under  pressure  in  an  autoclave,  the 
steam  introduced  supplying,  as  it  condenses,  the  necessary 
quantity  of  water.  The  liquid  portion  is  then  drawn  off, 
and.  alter  the  separation  of  the  oil,  the  remaining  liquid 
is  used  for  the  preparation  of  fish-glue.  The  solid  matters 
remaining  in  the  autoclave  arc  withdrawn,  and  pressed 
into  cakes'  The  latter  may  lie  ground,  treated  with 
sulphuric  acid  and  mixed  with  calcium  phosphate  so  as 
to  form  a  nitrogenous  superphosphate. — W.  P.  S. 

Reduction   of  organic  substances  [oleic  mill,   nitrobenzene, 

etc.];   il"  catalytic .     F.  Bedford  and  C.  E.  Williams, 

Sl.ab.nl.      Eng.  l'at.  :!7"i2   ol    1910.  date  ,»(  Appl.,  duly 
21,    19119. 
When    carrying    out    the    reduction    process   described    in 
Eng.   Pats.  2620  of    1907  and   9112  of   1908  (see  this  J., 
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1908,  296  ;    1909,  1005),  the  nil  kel     in 

K  even  minute  quantities  of  sulphui  compounds  arc  present 
in  the  reducing  gas.     Theproscnt  proee   i  consists  in  cool 
the   gas  (water-gas,    Richo  gas,  Siemens  gas,  eU   i 
sufficiently  low  temperature  (say,       I'1''   <  cause  the 

Impurities  to  solidity  and  passing  the  purified  gas,  with 
or  without  admixture  with  similarly    purified   hydrogen, 

together  with  the  organic  Bubstai bi    reduced, 

Bnel}  divided    nickel,     hi    ilii-    waj     the    reduetion    ..l 
oleio  acid  and  linseed  oil  to  stearic  acid       I  ride, 

respectively,  may  he  carried  out   continuously.     I'.  I-'.  H. 

Castor  oil;    Process  i<»-  tin   mat  o/  a  «<ir  tvlpho 

itrivativi    of   .     L.    Blumer.     Gor.    Pat.    227,993, 

July  10,  1907. 
[t  is  known  ih.it  soaps  soluble  in  hydrocarbons,  fattj  oils, 
it...  nn  be  prepared  by  heating  castor  oil  at  160      260   '    . 
iiml    then    neutralising    with    alkali.     According    to    the 

present  patent  tin-  oil  after  being  heated  i-  sulpl ated 

us  in  tin'  usual  process  "I  making  Turkey-red  oil,  and  the 
Bulphonio  acids  produced  are  washed,  and  neutralised 
«nh  ulkiili.  'I'lu-  oily  product  bo  obtained  i-  said  i"  < 
ii  useful  substitute  for  Turkey-red  oiL  By  evaporation, 
a  solid  soap  ran  In'  obtained,  which  maj  be  mixed  with 
considerable  quantities  of  calcium  ami  magnesium  salts 
without  giving  insoluble  soaps. — A.  S. 

8oap;     Drying    or    "storing"    of       — .     E.     Higgins, 
Wallasey,   Chester,   ami   .1.    \\ .   Spensley,    Manchester. 
Bug.   Pat  27. sw.  Nov.  30,   1909. 
Tin:  hars  or  tablets  of  soap  air  dried  b\   subjecting  the 
surfaces  to  a  temperature  sufficiently  high  to  cause  pi 
tieallv  instantaneous  dryingand  fusion,  oi   partial  hi 
of  the  outer  skin  or  face.     The  source  of  heat,  whii  h  : 
lonsist  of  hot  gas,  non-luminous  Barnes,  or  radiant    heat 
from   incandescent    metallic   surfaces,   an. I   the 
moved  relatively  to  one  another  at  aueb  a  velocity 
sufficient  for  the  purpose.     B.  N. 

Soap  tabUls  which  dissolvt   readily;    P 

luring    .     Saponia-'Werke     I'.     Boehm.     Fr.     Pat 

417,139,  June  14.  1910. 

Sumrsr  or  tin-  like  is  impregnated  with  an  agglntinant 
snob  as  dextrin  ami  mixed   with  soap  powder,  and 
whole  is  then  pressed  into  tin-  form  ot  tablets.     \\ .  1'  8 

Soawt  containing  inorganic  colloids  :  Proa  a  for  tht  manu- 
factur,  of  — .  K.  Both.  Ger.  Pat.  228,139,  Deo.  22, 
1908. 
It  lias  lam  found  that  the  alkali  salts  of  the  higher  fattj 
acids,  such  as  are  contained  in  potassium  and  sodium 
soaps,  are  able  to  play  the  same  part  ae  do  sodium 
protalbinate  and  lyaalbinate  in  the  preparation  of  metals, 
oxides  and  hydroxides,  etc.,  in  the  colloidal  condition 
(compare  Paa'l,  tins  J.,  1902,  994,  996).  Potassium  or 
sodium  soap  in  the  fused  state,  or  in  concentrated  solution, 
is  treated  with  a  soluble  metallic  salt  and  with  the  •  i 
lent  quantity  of  caustic  alkali.  The  product  containing 
the  oxide  or  hydroxide  of  the  metal  in  the  colloidal  form, 
is  purified  by  digestion  with  a  little  water,  oi  bj  dialysis, 
ami  tlu-n  con.. -in rated  by  evaporation.  Before  purifica- 
tion the  colloidal  oxide  or  hydroxide  may  be  reduced  to 
metal  by  moans  of  a  suitable  reducing  agent.  By  using 
mercuric  chloride,  with  ammonia  instead  ol  the  caustic 
alkali,  a  whin-  product  i-  obtained.  'I'lu-  product 
stated  to  show  tin-  properties  of  both  tin-  soap  ami 
tie-  hydrosol  present.      A.  S. 

ML-i/l  and  aryl  f.«tVr.s  of  phthalic  acid  as  wJi 
227. 667.     Set    XIII. 


XIII.     PAINTS  ;      PIGMENTS  ;     VARNISHES  ; 
RESINS. 

Sublimed  whit,   lead ; Manufacturt    o/       —     J-  1 
Eng.  and  Min.  J.,  1910,  90,  906—908. 

(Sbi  this  J.,   1909.  405).     Two  "slag-eye"  turn,. 
continuously  fed  through  openings  above  them,  and  whii  n 
are  below  the  combustion  chamber,  with  a  charge  consisting 


of  galena  tabli  oon  I  thoroughly 

i.i.n  k  -hi. 
in  h  in  |.  ad  From  the  open  hearths, 

iron  oonsist  ing  oi  boiler  »  ale,  tin  i  ana  and  mai  bin 

-wiipn.        i h  lino   I i,  and  ooke.     An   at 

i-    supplied    t..    the    faroaoi     thi  >ugh    six    3  m 

.In. .  i.  .1   dovi  n 
i  ho  tin  ii. i.  •  .      I  hi  n  ■  i.  hiiI"  i  above  the  I 

is  about  thirty  feel  in  length  and  i-  «  d  mar 

the  fun 1. 1. .    in. I  oovered  with  ■  layei  ol  rim   oon-  10  in. 
in  .Ii. mi.  1. 1  without  ilnii  closed  ends ;   thi  air  circulating 
through  these  retorts  keeps  them  .....I  and  thi 
renewed.     Th  are  kept  at  a  white  heat,  and  the 

volatilised  galena  is  oxidised  in  thi  the  air 

from  the  feeding  holes  into  the  pigment,  which  a 
lead    sulphate.    The    combustion    o  ham  her    leads    to    a 
towei  20ft.  high  and  10  ft.  in  diameter  kepi  ai  nearly  as 
possible  at  a  temperature  of  800   i    ,  and  thenct   into  two 
smaller  towei  -  leading  to  •  e-necks 

resting  on  hoppers  from  which  an  inferioi  pinl  i|uality 
ol    pigment    is  collected,  which  it   utilised   in  the  rubber 

in.lii-n  \ .     The  led  linn,    nov.    pass.     I  brough  ■ 

fool    fan  to  the    baa  bousi    in    «  bu  : 

woollen  bags  ■  a.  h  "i  s  hi  b  i    20  in   iii  cliami  U  i  am 

ol    rei  olul  ion   ol    I  he   Ian   i  ontrola   the 
temperature  ol   the  interior  ol   thi  ion  chamber. 

Too  l..w  a  temp  ratu in  -  a  produi  tion 

lead  oxide,  while  too  high  a  temperature  burns  the  Ijags 
[uses  the   pigment    near  the   furnaces,   thus  cholrin 

1 1.  .n  .  hamber,  and  may  al-  ■   I  be  newly 

formed    basii    sulphate  lead   oxide   which  dis- 

colours   it.      I  in.  .■   .a.  b   eight    hour   shift    I 
shaken   and   the   pigment    ti  the   hoppers 

beneath  to  a  icrevi  conveyoi  which  delivers  it  to  the 
packers.  This  g,  r.  n  conveyor  is  intended  more  t..  remove 
included  air  and  gas,  which  has  hitherto  caused  the 
failure  of  me.  hum.  al  paoking,  rather  than  merely  to 
deliver  the  pigment.  A  very  ailicioni  Blag  and  a  -mall 
variable  quantity  of  hard   white   metal  is  run  oil  from 

the     eve     of     the     fllllia.  ..        (Ink      tWO     lll-t  allut  |.  .11-     of     this 

in-  in  operation  in  the  United  States.     A.  II.  ('. 

Chronu  paint  analysis.     E.  P.  Scherubel  and  K   S.  Wood. 

.1.  tad.  Bng.  i  h.  n,..  1910,  2.  4*2     It 
Tiif.  authors  made  up  a  chrome  paint  containing  all  the 
ingredients  ever  likely  to  I"-  present  and  subjected  it  to 
the  following  scheme  with  satisfactory   results.      Barium 
sol]. hate   and   silii  !i    uiBoluble   in   hydro- 

chloric acid,  whilst   the  l.-ail  and  calcium  ■ulphafa 

npletelj   removed  bj   extraction  with  this  solvent. 

i  n,,,,,   acid  i-  used  to  separate  the  silica,  which  is 

estimated  by  differem  • .  the  residue  l»  ing  barium  Bulphate. 
Calcium  sulphate  is  determined  by  precipitation  of  the 
equivalent  aim. nut  of  barium  Bulphate  on  adding  barium 
chloride  to  the  nitrate  from  the  above  extraction.     Zm. 

oxide  and  i  all  ii ai  bonati  raeting 

a  nevi  sample  with  acetic  acid.  Hydrogen  sulphidt 
precipitates  the  one  (with  any  lead  which  may  have 
dissolved  as  oxidi  |  and  the  calcium  is  determined  in  the 

filtrate.      Mter  subtracting  the  calcium  previ ly  found 

a-  Bulphate,  the  rest   i-  calcium  as  .. iris. rate.       To  the 
n     sulphide    precipitate    re-dissolved    in    hydro- 

.  bloric  acid,  sodium  ai  et  iti  and  a  small  ex I  potassium 

chromate   ai     added.     I  In-   remove-   the   lead,   and   the 
/ine  in  the  iiltta!.   gives  the  rani   oxide  originally  pi 
A  new  sample  boiled  with  10  per  cent  ■ 
a  filtrate  from  which  lead  ohromate  can  l»-  •■> 
and  estimated  bj  id.     Prom   the    i 

oxide    can    bo    extracted    with    hydrocl  id,    and 

estimated   in  the  usual   way  after  removing  any  traees 
of   lead.      I"  determine   lead  oxide   all   the   lead   in  the 
uned  in  In  olution, 

and    then    addition    of    sodium     i  i      potaasinm 

,;,-  pre.  ipitates  it   all  as  .  hi  I  be  .litf.r. nee 

between   this   value   and    the    previous    figure    for    lead 

bromate  is  i  at  ulated  to  In  W.  H.  P. 

Paint    til'"~  ■     Permeability    ••/  H.     A.     Gardner. 

J.   Franklin   Inst.,   1910,  170 
wer.   made  to  di  U  rmi  lading  valueR 

of    various  • aents    ground    in    pure 
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White  pine  boards  were  prepared,  numb  i 
ami  giver  thr..  I  the  different  white  paints,  and 

after  dryi  i.  immersed  in  ■  tuh  of  water 

.-.  and  the  gain  in  weight,  corresponding 
to  the  am. 'imt  of  water  penetrating  through  the  pores  ol 
served.     They   were  again  immersed 
ami  at   the  end  of  two  months  dried  and   re-weighed. 
The  to  indicate  that  a  mixture  of  white  lead 

ami  im    oxide,  with  or  without  a  small  percentage  of 
inert  pigments  is  not  BO  subject  to  the  action  of  water  as 
the    single    pigment    tuun:-      Somewhat    similar    results 
given    I-.  testa    made    by    soaking 

white  pine  boards  in  a  solution  of  iron  sulphate,  coating 
with  one  coat  of  the  paint  previously  used,  drying  for 
forty-eight  hours  and  placing  on  each  a  few  drops  ,,; 
solution  of  potassium  lerroeyanide.     The  blue  coloration 

-  with  the  porosity  of  the  61m.  Again,  films  of 
l«aint  were  prepared  by  painting  on  glue-sized  paper  and 
removal  by  warm  water.  Ammonium  chloride  was 
dialvzrd  through  these  films  for  six  days  :  a  film  containing 
corroded  white  lead  allowed  the  passage  of  0-003  grm., 

her  containing  corroded  white  lead  and  asbestine 
0-002  grm.,  and  a  third  containing  corroded  white  lead 
and  dnc  ■  ride  0-0003  grm.  of  ammonium  chloride.    Tests 

als..  mule  with  dilute  solutions  of  other  salts  BU<  h  as 
ferric  chloride,  with  a  dilute  solution  of  potassium 
thiocyanate  on  the  reverse  side  of  the  apparatus.  In  the 
latter  •     pink   coloration    was    formed    in    a    few 

hours.— R.  C.  P. 

White    lead    and    plutnbism.     Thomason.     See  VIII. 

Solubility  of  lead  sulphate  and  chromate  alone,  aid  in  the 
form   of   oil   colours,    in    dilute   hydrochloric   acid,    and 
'irium    of    chromate    and    bichromate    in    solution. 
Beck  and  Stegmiiller.     See  XIXb. 

Patents. 

]ted  or  orange  lead  ;   Purification  or  treatment  of .     W. 

Eckford,    Rhvl.    Flintshire.     Eng.  Pat.    8017,    April   2, 

1910.     Addition   to    Eng.    Pat.    12,480,    May   26,    1909 

(this  J.,  1910.  831). 

Red  or  orange  lead  is  first  treated  with  a  solution  of  lead 

acetate,  to  remove  lead  monoxide,  and  then  with  a  solution 

•  kining  acetic  acid  (preferably  a  dilute  solution),  in  order 

to  dissolve  the  oxides  oici  >pper,  iron,  zinc,  and  other  metals  j 

the  product  is  finally  washed  and  dried. — F.  Sodx. 

Phthalic   acid  alkyl   and  aryl   esters,   or  mixtures  of  such 

,    as   solvents;     Application    <>f   .     A.    Hesse. 

Ger.  Pat.  227,667,  June  15,  1909. 
The  use  of  the  alkyl  or  aryl  esters  of  phthalic  acid,  alone 
■  r    mixed    together,    as    solvents,    especially    for    n 


fatty  and  essential  oils,  and  perfumes,  is  claimed.  In 
eral,  only  a  very  small  quantity  of  the  ester  is  required 
for  solution  ;  for  example,  perfectly  clear  solutions  of 
rosin  are  obtained  by  warming  it  with  30  per  cent,  of  its 
weight  of  dimethyl  or  diethyl  phthalate.  This  solvent 
action  of  the  phthalates  may  be  employed  in  the  working 
up  of  gum  copal  ;  when  solutions  of  this  in  suitable 
mixtures  of  esters  are  heated,  the  formation  of  highly 
coloured  by-products,  which  occurs  when  the  resin  is 
heated  alone  is  avoided. — T.  F.  B. 

Paint*,   varnishes,  and  stain*:     Manufacture  ol  .     R. 

S.    Perry,    Philadelphia,     I'.S.A.     Eng.    Pat.    24.119, 

Oct.  20.  1909. 
.See  U.S.  Pat.  938.505  of  1909  ;   this  ,1.,  1910,  33.— T.  F.  B. 

Pigments  or  lakes  [from  diht  itzoi/ldiiiminoiinthraquinones]  ; 

Manufacture  of .     P.   A.  Newton,  London.     From 

Farbenfabr.  vorm.  F.  Bayer  and  (  o.,  Elberfeld,  Germany. 
Eng.  Pat.  6365.  March  14.  1910. 

See   U.S.    Pats.   970.072  and  970.073  of   1910;    this  J., 

1910,  1215. — T.  F.  B. 

Lac  ;    Centrifugal  separators  and  tin    like  for  the  treatment 

of .      W.  A.  Freymuth,  London.      Eng.  Pat.  24,825, 

Oct.  28,  1909. 

See  Fr.  Pat.  409,795  of  1909  ;  this  J.,  1910,  770.— T.  F.  B. 

Shellac   from   stick-lac   or  the  like  ;    Process  for  obtaining 

pure  .     G.  J.   Fowler.   Urmston,  near  Manchester. 

D.S.    Pat.    975.224,    Nov.    8,    1910. 

See  Eng.  Pat.  12.877  of  190S;  this. J.,  1909,  614.— T.  F.  B. 

Solvent  [phthalic  acid  esters],     A.  Hesse.     Fr.  Pat.  416,806, 

June   4,    1910.     Under   Int.    Conv.,   June    14,    1909. 
See  Ger.  Pat.  227,667  of  1909  ;    preceding.— T.  F.  B. 

Tarry    coatings.     Fr.     Pat.    416,177.     -Sec  III. 


XIV.-INDIA-RUBBER  ;    GUTTA-PERCHA. 

Rubbers  ;    Fast  African  plantation  .     /.  Rubber    from 

Amani.  F.  Frank  and  E.  Marekwald.  Gummi-Zeit., 
1910,  25,  193—197. 
The  authors  have  examined  29  samples  of  Manihot 
Glaziovii  rubber,  and  three  samples  of  Kickxia  rubber,  pre- 
pared by  different  methods.  In  the  case  of  fourteen  of  the 
samples  a  complete  examination — including  determination 
of  loss  on  washing,  ash,  resins  and  viscosity — has  been 
made,  and  on  the  vulcanised  samples,  free  and  combined 
sulphur,  organic  acetone  extract,  tensile  strength  and 
elongation,  have  been  determined.  In  the  following  table 
the  details  of  this  examination  are  shown  : — 


Dd  of  preparation. 


In  washed,  dried 

product. 


In  vulcanised 

prodic  t. 


8,3 


I-."  £  ■- 

» 3  g  3 

©.a  '-  — 

-?  §i 


r-  S 

r  -  H 


Tests  in 
Schopper 
machine 
(20  nun. 
section). 


I" 


Quality 
according  to 


2 
4 
S 
9 

11 

12 
21 

22 
24 


27 


28 
29 


Acetic  acid  scraps, washed  in  water, 

M  anihot 

Acetic    acid    and    Purub    scraps, 

washed,  Manihot  

0-4%  carbolic,  0-2%  acetic  scraps, 

washed,  Manihot  

Lemon   juice    pure,    .-Tap-,    wet, 

Manihot   

Si.-al    Juice,    washed    in    water, 

Mauihot 

l%Purut<  C,  wet,  bcj 

Carbolic    and    lemon    juice,   dry, 

not   

1%  Purub,  dry,  Manihot 

Acetic    acid     and     Purub,     dry, 

Manihot  

Purub,  dry,  Mauihot    

Carbolic   and 

Manihot 

Carbolic  and  acetic  dry,  Manihot 
Hroweka,    washed    In    shot-mill, 

dried,  smoked,  Manihot 

In  water  with  1%  Purub,  Kickxia 
0  ppa  Congo    


% 

25-5  6-3 

14-3  5-9 

21-0  5-3 

24-0  6-1 

28-9  7-2 

40-4  6-9 

—  6-5 

—  7-1 

—  8-6 

—  6-5 


—  8-8 

—  6-0 

13-0  6-8 

14-0  10-3 

14-0  6-0 


% 

0-8 

1-3 

0-7 

1-2 

1-6 
1-9 

2-9 
2-1 

0-9 

2-1 

1-2 

2-u 

3-6 

0-10 


seconds 


10J 

26 

* 

17 

51 
9| 

5? 
•M, 


% 
8-32 
8-95 
8-52 
9-06 
9-01 

-■;-.> 

7-99 

-..,: 

7-78 

>.-,o 

9-98 
9-06 

9-48 

8-29 
8-79 


% 


% 

4-1  4-22 

5-90  2-09 

2-91  5-01 

4-40  4-86 

4-.V2  1-27 

2-72  .'.-27 

5-46  317 

5-S8  2-i2 

:.-::>  3-75 

6-46  2-52 

c-i:,  2-sn 

5-75  :i-7:i 

6-24  2-u:, 

6-47  2-32 


% 

% 

kilos. 

% 

8-22 

+  2-08 

42-2 

858 

5-42 

—0-48 

16-3 

824 

8-27 

+  3-03 

28-5 

824 

6-34 

+  0-24 

46-40 

870 

4-91 
7-26 

—2-19 

+  0-40 

19-0 
6-0 

838 
500 

10-00 

7-20 

+  3-5 

+  0-1 

21-6 
24-0 

876 

824 

8-18 
0-65 

-0-32 

->■  o-2r> 

21-8 

40- 1 

890 
84-r 

8-00 
E-04 

-0-7 

+  2-114 

36-0 

26-7 

762 

774 

6-11 

11-16 

6-21 

-0-59 
+  0-86 
+  0-21 

32-7 
15-6 
35-7 

791 
988 
902 
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Oi     \\       LEATHER;    BONE;    BORN  ;    GL1  B. 


For  the  vulcanisation  tests  the  samples  wen    mixed  with 

In  parte  by  weigh!   ol    lulphui    pei    100  pari     ol   nj 

oale  i  [or  1 

bout     i   i  .  isure.     Thi 

mined  in  the  aut  ho  mm. 

aperture,  the  time   j  ivi  n   in   thi    <  tbl      ei       that 

by  100  o.o.  to  flow 

in  xylene  were  used.     In  the  last  two 

samples  are  numbered  in  accordance  with  thi 

value   m    esi  imated  (a  l  Erom   i b  inii  d   tosl  from 

to  this  subject   in  a  future  communi  ition,  but  it   ■■•. 
appeal   that    viscosity   determinations  can   onlj    in-   used 
without    qualification  ae  a   guidi    to  quality   when 

of  the  same  olass,  and  only  when 

The  results  show  a  in  i  he  I  he  authors  to  cli 

tin-  various  samples  oi  Manihoi  rubber  into  three  groups, 
vis.:  Oroup  I.  Samples  0,  2,  25  and  20,  showing  a 
relatively  high  }■•■! .  »-i it  igc  .'t  combined  sulphur,  together 
with  great  nerve  in  the  vulcanised  product,  and  an  elonga- 
tion which  diminishes  with  thi  bined 
siiljihur.     Oroup  II.     Samples  27,   28,  24,  22,    II.    I.  in 

whioh  the  combined  sulphur  is  parativerj   low,  while 

the  tensile  Btrength  and  i  I  n    still  high.     '■■ 

III.  Samples  5,  21,  and  \1,  showing  an  exceptionally 
high  percentage  oi  combined  sulphur,  without  exhibiting 
anything    correspondingly     remarkable    in     their     ol 

parties.  The  ashes  of  these  three  samples  d!  rubbei 
contain. -.1  considerable  quantities  oi  magnesia.  The 
best  sample  ol  rubber  was  undoubtedly  that  obtained 
bj  i  with  lemon-juice.     Of  samples  washed  and 

drie  i  el  the  place  ol  origin  that  i  oagulated  with  "  Purub 
the  best,  although  anothei  "Purub     sample  (No.  U 
was  the  worst.      I  I  samples  were  particularly 

good  when,  like  the  lemon  juice  sample,  they  had  I 
taken  from  the  tree  in  the  form  ol  strips  and  carefully 
washed  and  -  leaned  before  pressing  together  into  mass  ■-. 

E.  W.  I.. 


XV.-LEATHER  ;   BONE  ;   HORN  ;   GLUE. 

■'jnctun   ol 

.     G.    A.    Kerr.     J.   Amer.    Leather  Chem.    V- 

1910,  5.  185    610. 

In   I"  i   produi  i i i  tanning  extract 

native  materials  in  the  United  States  was  I2.,.ihui  ban 
(of  500  lb.).     At  the  present  time  the  rate  ol  output  has 
inori  ii. mm.     in  virw  ol  the  rapid  exhaustion  ol 

bark  supply,  that  of  chestnut  wood  for  the  mannfai  thi 
exl  rs  ues  of  great  it    i  Ai  the  presi  nl  rati 

I  here  is  suffii  ienl  « I  Ei  t  I  Ins  purposi 

2**<  years,  the  reproduction  of  the  chestnut  tree  is  rapid, 
and  young  chestnut  forest  will  produce  ai  the  rate  ol 
oord  unum.     The  greatest  economy  in  the 

production  of  the  extract  is  obtained  in  a  small  plant 
producing  about  T< *  barrels  a  day;  installations  larger 
than  this  should  produce  at  least  260  barrels  a  daj  to  work 
with  the  same  economy.  With  the  present  installations, 
7 — In  horse-power  ia  required  per  barrel  of  output,   the 

spent   « 1  being  utilised  in  tli  no  fuel. 

For  grinding  the  wood,  the  disc  type  of  chopper,  similar  to 

those  used  foi  i  utting  pulp  wood,  has  lately  been  used  with 

great  Buccess,  espei  ially  where  green  wood  is  l»  u 

with :  where  this  type  of  cho] 

of  the  residual  i  hips  extraction,   used  in  the 

manufai  turo  of  paper  pulp,     i  ©ncretc  has  lately  been 

for  building  the  leaches  in  pla  e  of  cj  press  wood,  but  it  is 

not  yet   known  how  the  former  will  resist   the  a 

acetic  acid  and  heat.     The  liquors  are  transferred  from 

one  leach  to  anothi  r  by  th 

im,  tin'  old  met  hanical  pump  having  been  quiti  - 
d.     Extraction   by  decoction,   which  consists   in  im- 
mersing the  raw  material  in  water  and  then  boiling,  has 
advan  r  the  method  ol  ion   by  diffusion 

in  the  saving  of  time  thus  effei  ted  and  the  smaller  volume 
of    water    required    to    complete    the    extraction.     \ 


thon  totion  is  obtained  by  the  method  of  pel 

Hon  a  niel i  iterial 

and  iliaw in  -  i he  liq  i  undi  i  thi  false 

bottom  ol  the  i  ontalner :  tins  mi  thod 
in    thi  tnit ■     i ■"' 

i  'ii  and  concentration  the  itanoat  tube 

porator  is  tl  fuel 

■  the  multiple  i  ft 
31  lb.  of  coal  wi  16  lb  ol  wato  i  in  ■  double  effect, 

lb.  in  a  triple  effect  and  28    30  lb.  in  a  quadruple  effect 
ovap  irator.     J  his  i  ffloii  a  j  Is  lomewhal  L  m  ni  d  in  | 
tue  b\  i  i  n  of  s.  ale  which  i  from  i  he 

nd  to  the  la-t  effect  and  for  the  removal  ol  which, 
vnually  or  by  compressed  air,  are  ni 
h  Is  ad  the  extrai  t  twice  through 

the  i  vapoi  itoi   rat  hi  t  t  ban  to  al  tempi  to  i  on- 

oentrati  in  in  the  final  produi  t,  dm  u 

author  est 

p  rmanent  ha-i^  to  produce  200    250  daily  to  be 

12,000  (about  £420)  pel  barrel  of  minimum  daily  output. 

n  .1   I. 

///'.        /  .1.   H.   SV*  nm    ■!■    \nu  t. 

r    them.    A .     1910,    5.    607     510. 

I  ni:  epide ol  foot  and  mouth  dinonnc  which  occurred 

in  the   United   States   in   1908  i  auat  ■  1  nan! 

to  formula  1  disinfection  of  bides  and 

skins  which  wot  Is  and  m  their  opinion 

prevent  t  lie  spp  ad  ol  inii  i  t  ion      I  hi  tm  ai  --  uite 

which  was  suggested  al  one  time  for  this  purpose  is  not 

uded  as  sal  eminent   pre- tit.  this 

yi  ar.  thn  e  methods,  1 1)  immersion  in  a  1  1,MMI  solution  of 
mercuric  chloride,  (2)  immersion  in  a      i  carboli 

arid  solution,  and  (It)  exposure  to  the  fumes  of  burning 
siilpliui   in  a  closed  i i.     Th  method  i» 

tisfactory,  as  th  inl  it  difficult!]  soluble  in 

water  and  will  not  act  on  fata.      It  ia  also  injurious  to  the 
hides,  and  removes  from  them  the  salt  or  pickle,  and  i 
then  does  not   destroy   the  anthrax  spot  I  rily. 

Sulphur  dioxide  is  also  injurious  to  the  hides,  and  is.  ineffi- 
•  ient  as  a  disinfei  tant.  Men  uric  i  tdoride  forms  ineoluble 
comp  h  albuminoi  such  has  no  effect  on 

pitation  however  can  be  prevented  by 
the  addition  ol  5  parts  ol  salt  to  l11"11  of  thi  solution,  A 
solubl  l  between  the  salt  and  mercuric 

chloride  even  though  the  watei  is  hard  and  ■  ontains  lime 
and  magnesia  in  solution.  Men  uric  chloride  in  1 — 24,000 
solution  kill-  the  anthrax  Bpore  in  20  hours,  in  1—1000 
solution  ni  15  minutes,  while  the  germination  oi  the  spore 
is  prevented  in  l  Tn.tx "i  solutions.  The  bacilli  themselvt  - 
lyed  in  1  minute  in  a  1—16,000  solution.  By 
immersing  the  hides  ii  ted  solution  of  salt  contain- 

ing the  necessary  quantity  of  men  uric  chloride  the  sp 
and  bacilli  are  destroyed  ven   rapidly  and  the  bides  are 
in  practically  the  same  condition  as  on  ■'  of  pack 

or  pii  kle.      Hides  under  quarantine  may  l»    sprinkled  with 
ind  oi  men  uric  chloride  to  i.'y.xi  lb. 
of  hide.     I  >i  \  hides  are  i  ompletely  sterilised  by  immersion 
in  ■•  a  -at  mated  salt    I  D    '  for  live  minn 

Ii.  .1.  U 

■igur  ami  gelatin  .   Conditions  of  crystallisation  of 

iii'-i./i«..'/ii.«  inilii'  m of gttatinitation.     P.  von 

Vvoimam.     J.     Ross.     Phys-Chem.     Gee.,     1910,    42, 

(hem.  Zentr..  l'.tU  i.  2.  l.'.Vt      1.1S4. 

9oLtmoNS  of  agar-agar  and  gelatin  are  usually  regarded 

olloid  solutions),  and  the 
be   the 
.     ition  of  two  partially  misrible  liquid  phases.    Lew 

has   already   drawn   attention    to    the    similarity    In-tw 
getatinisation  and  crystalhsavtion,  and  the  author  i  onsiden 
that  the  two  p  identical.     The  precipitation 

ii  gelatin  and  agar-ajrsr  on  addition  of 
alcohol  is  t  How  an  aw  tly  similar  oourse  to  the 

dsjons  on  mixing  aqueous 
solutions   ol    crystalline   s  .  with   alcohol.     If   a 

saturated  solution  oi   maiuranom  Ik-  rigorously 

shaken  with  five  times  its  volume  oi  alcohol,  an  emulsion 
is  formed  wfaicl  ktates  into  two  layers,  from  one 


1-tUi 
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of  «ln  Is  of   manganoua  sulphate  are  gradually 

deposited.     By  repeating  Un  ba<  with  inure  and 

more  dilute  mangaaous  sulphate  solution,  emulsions 
of  increasing  stability  are  obtained,  whilst  with  a  very 
dilute  solution,  there  are  formed  directly  suspensions  and 
-  (suspension-colloid  solutions)  from  which  a 
micro-crystalline  precipitate  separates  on  standing.  The 
i  ius  sulphate  in  alcohol,  whin 
suddenly  cooled,  set  to  jellies  composed  of  microscopio 
or  ultramicroscopic  Bphaerolites.  Aqueous  solutions  of 
gelatin  or  agar-agar,  when  precipitated  by  alcohol,  yield 
precipitates  consisting  of  round  or  oval  Bphaerolites  com- 

of   visible  Ij    visible   minute  crystalline 

grains.  According  to  the  quantity  of  alcohol  added, 
gelatin  ami  agar-agar  can  be  obtained  in  the  form  of  emul- 

r  suspensoids.  With  very  dilute  (0-1 — 0  001  per 
cent.)  solutions  of  gelatin  and  large  quantities  (6 — 12 
volumes)  of  alcohol,  Btable  suspensoids  are  obtained,  which 
are  either  char  or  only  faintly  opalescent  By  repeatedly 
trailing  But  h  suspensoids  of  gelatin  or  agar-agar,  the  author 
ded  in  obtaining  small  quantities  of  precipitate  seen 
to  Ik-  composed  of  minute  crystals  under  the  microscope 
(2000-fold  magnification).— A.  s. 

Patents. 

Tannimj  hides  e,r  skins  :   Process  of  and  apparatus  for . 

■  I.    C    Greaves,    West    Croydon,    Surrey.     Eng.    Pat. 
27.r>7.-{.   Nov.  26.  1909. 

The  apparatus  consists  of  a  receptacle  for  fresh  liquor 
and  ■  -  rinei  ted  pits,  so  arranged  that  the  overflow 

ne  pit  is  delivered  by  a  pipe  to  the  bottom  ot  the  next 
pit.  Even  distribution  of  the  liquor  is  obtained  by 
delivering  through  a  perforated  coil  situated  at  or  near 
the  bottom  of  each  pit.  The  weaker  liquors,  by  reason  of 
their  lower  specific  gravity,  remain  above  the  stronger 
liquor  as  it  ei  ters  and  are  forced  over  into  the  next  pit, 
and  the  liquor  in  each  pit  is  thus  kept  at  a  normal  strength, 
lie  supply  of  fresh  liquor  is  maintained  the  pro- 
cess continues  without  requiring  any  labour  or  attention, 
and  butt-  or  skins  are  tanned  in  half  the  time  usually 
required,  yielding  an  excellent  leather  free  from  drawn  or 
rough  grain. — I).  .1.  L. 

Extract*   jar    Use    in   tanning  ;     Manufacture   of  .     M. 

Honig,    Brunn,    Austria.      Eng.    Pat.    7068,    .March    21, 

19U>.   Dndi  i   lin.  Conv.,  April  19,  1909. 
SkkKi.  Pat.  413,849  of  1910  ;  thisj.,  1910,  1121.—  T.  F.  B. 

■■!  :     Process    of .     C.    \V.    Nance.     Fr.    Pat. 

416,616,  June   1.   1910. 
Sbs  Eng.  Pat  26,040 of  1909  ;  this. I..  1910,  1216.— T.  F.  B. 

Organic  colloids  ;    Process  of  liquefying  .     F.   Supf, 

Vssignoi  to  The  Arabol  Manufacturing  Co.,  New  York. 

r  8.   Pat  :)Tt.44s,  Nov.   1.  1910. 

Ski:  fr.  I'ai.  394,173  of  1908  ;  this  .J..  1909,  211.— T.  P.  B. 

Treatm  |/«,/  oil,  give,  and  fertilisers'].     Fr.  Pat 

416,658.     Sa    XII. 


XVI.     SOILS ;    FERTILISERS. 

■I*r  ;     Influence   of  the   mineral  constituent*   of  the 

on  '/•■  development  of .     K.  Krze- 

ewska.     An?..   Akad.   Wise.   Krakau.    1910,  Reihe 
I'..  :(7>.      113.      (hem.  Zentr..  1910,  2.  1551. 

nM.  calcium,  magnesium,  phosphorus,  and  sulphui 
compounds   are    i  for   the   development    of   the 

azotobacter,  and  if  there  be  a  deficit  of  one  of  these 
mineral   constituents,   the   development    is   limited   to  an 

corresponding  to  that   deficit     For  the  economic 

utilisation  of  1  gnj  0-38  mgrm.  of  potassium. 

0-36  m<_Tm.  of  calcium,  0-36  tngrm.  of  magnesium,  2-46 

of    phosphorus,    and    more    than   0-49    nigrm.    of 


sulphur  are  required.  The  consumption  of  dextrose 
by  the  azotobacter  is  less  affected  by  a  deficit  of  mineral 

matter  than  the  nitrogen  fixing  power.  Potassium, 
sodium,  and  magnesium  when  present  In  more  than  certain 
limited  quantities  act  injuriously,  hut  such  injury  can  be 
diminished  or  neutralised  by  addition  of  larger  quantities 
of  calcium  salts  or  (in  the  case  of  potassium  anil  sodium)  of 
magnesium  salts.  In  the  author's  experiments,  sodium 
human  prepared  from  soil  was  added  to  the  nutrient  solution 
in  order  to  favour  the  development  of  the  azotobacter, 
but  control  experiments  showed  that  this  hamate  did  not 
provide  the  necessary  mineral  matter.  (See  also  this  J., 
1909.  432.)— A.  S. 

Determination  of  nitrogen  by  the  Kichlahl  method.     Hibbard. 
See  XXIII. 

Patents. 

Micro-organisms    [e.g..    nitrogen-fixing    bacteria}:    Means 

for  growing,  preserving,  and  transporting  cultures  of . 

G.  H.  Earp-Thonms,  Bloomtield.  N.J.,  U.S.A.  Eng. 
Pat.  1090,  Jan.  15.  1910.  Under  Int.  Conv.,  Jan.  15. 
1909. 

The  apparatus  described  consists  of  a  glass  vessel  having 
the  shape  of  an  ordinary  bottle  ;  the  neck  of  the  bottle 
is  closed  with  a  rubber  stopper  through  which  passes  a 
glass  tube  extending  to  about  the  centre  of  the  bottle. 
This  tube  contains  one  or  more  plugs  of  cotton-wool  and 
its  lower  end  may  be  either  straight,  bent,  or  constricted, 
or  it  may  be  closed  and  a  small  hole  provided  in  the  side 
of  the  tube.  The  upper  end  of  the  tube  is  level  with  the 
top  of  the  stopper  and  a  gas  bag  provided  with  an  inlet 
may  be  fitted  over  the  stopper.  The  stopper  may  have 
a  flange  which  fits  over  and  protects  the  neck  of  the  bottle. 
The  bottle  is  only  partially  filled  with  the  medium  contain- 
ing the  organisms;  this  medium  may  be  solid  or  liquid, 
but  if  it  be  the  latter,  the  arrangement  of  the  glass  tube  is 
such  that  the  liquid  cannot  escape  no  matter  what  the 
position  of  the  bottle  may  be  during  transportation. 

— W.  P.  s. 

Vinasses  ;    Process  for  manufacturing  fertilisers  by  the  use 

of    distillery    .      F.     and    E.    D.    Verbiese.     First 

Addition,  dated  May  31,  1910,  to  Fr.  Pat.  414.517. 
June  21.  1909  (this  J.,  1910,  1219). 

The  dear  liquid  obtained  in  the  precipitation  process 
described  in  the  original  specification  (loc.  cit.)  may  be 
concentrated  with  the  object  of  recovering  useful  substances 
if  Bui  h  he  present  in  sufficient  quantity.  The  liquid  may 
also  be  used  for  irrigation  or  may  be  mixed  with  the  refuse 
(scum)  from  sugar  refineries,  anil  dried.  -W.  P.  S. 

Treating  fish  refuse  [for  oil,  glue,  and  fertilisers].     Fr.  Pat. 
410.558.      Set  XII. 
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Sugar   beetroot  ;    Phosphoric   acid  required   bu  the  . 

Wiiumei.    Deutsch.   Zuokerind.,    1910,  35,  829—830. 

The  method  of  cultivation  of  beetroots  in  sand  with  the 
view  of  determining  the  amounts  of  various  fertilisers 
required  to  produce  a  crop  of  given  weight  and  utility  is 
described  as  an  ideal  one.  indicating  the  influence  of 
definite  alterations  of  the  conditions  of  development  on  the 
plants  and.  by  comparison  with  the  results  obtained  in  the 
field,  showing  on  what  the  varying  amounts  of  fertibser 
consumed  depend.  The  phosphoric  acid  requirements 
of  the  sugar  beetroot,  as  regards  supply  of  nourishment, 
are  best  satisfied  when,  with  a  definite  and  uniform 
yield  of  dry  weight,  the  weight  of  fresh  beetroots  is  the 
feast  possible  and  the  quantity  of  sugar  the  highest.  For 
a  yield  of  10,000  kilos,  of  dry  beetroot  substance  50  kilos, 
of  phosphoric  anhydride  are  required  under  normal 
conditions  of  moisture  of  the  soil,  but  the  amount  used  needs 
to  be  varied,  being  increased  OT  diminished  as  that  taken 
up  by  the  plant  is  found  to  be  less  or  more. — L.  J.  DE  W. 
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Bate  earn    fuicet ;    Defecation  of  N.    Levy.     Bull. 

Assoc  Chiin.  Siicr..   1910,  28.   194      196 

Is  the  ram-  sugar  factor}  i1  is  usual  to  control  th<-  amount 
•  if  lime  used  loi  defecation  by  the  indication  to  litmus 
paper  or  by  other  more  or  less  empirical  means.  A  simple 
method,  consisting  in  adding  an  excess  oi  lime  to  the  jui'  c 
inn  I  determining  the  excess  volumetric  ally,  is  no*  desi  ribed, 
which  is  stated  to  give  satisfaction  in  practice.  An 
average  sample  of  juice  is  taken  from  the  elarifiers,  one 
litre  of  this  i-  defecated  with  :i  grins,  of  lime,  ami  the 
lii|iiul  filtered  as  rapidly  as  possible,  200 e.c.  of  the 
filtrate  are  t  hen  i  il  rated  « itli  sulphuric  acid.  It  is  neces 
to  know  the  amount  ol  available  lime  in  the  factory  lime, 
and  this  is  conveniently  found  by  triturating  i  grin, 
with  a  solution  of  pun-  sugar,  making  the  mixture  and 
washings  up  to  250  ,.,..  filtering  and  titrating  100 
of  the  tiltratc  with  sulphuric  acid.  From  the  result 
and  tin-  capacity  ol  the  elarifiers,  it  is  easy  to  calculate 
tin-  amount  of  la.  toi  \  lime  «  hich  moat  be  used  for  m-utral 


Snoot    hi  ili,    beet,     Determination   of  by   II 

new    Imtituti  method      0     Bialon    and    \\ 
Deutsche  Zuckerind..  1910.86.865     860 

Twmm  -i\  samples  ol  beet  liave  been  anal]  •<  bj  Ihi 
new  method  (see  t  lii,  l  .  1909,  B4fi),  and  the  results  com 
pared  with  those  obtained  by  three  othei  methods,  vix., 
the  extraction  method.  Pellet's  hoi  aqueous  digestion 
method,  and  the  rXapp-Dcgenet  method  of  warm  alcoholic 
digestion  (see  table  appended).  The  nen  method, 
which  Is  simple  and  rapid,  gave  valui  a  [oi  the  p 
uf  sugar  differing  on  the  average  bj  less  than  in  from 
those  obtained  bj  the  standard  extraction  method,  the 
extreme  errors  being  0-8  and  in  Pellet's  method 
dly  accurate  results  and  ma]  therefore  bereoom 

mended  where  time  is  not  ol  the  first   importi The 

results  obtained  by  the  Rapp  Degenei  method  were  in  all 

-  low,  the  ma. Mm ii m  en, n  being      1-2 on  the  percent 
of  sugar.    The  statement  ol  flerxfeld  that  the  neu  method 
gives  good  results  in  the  cold,  was  not  confirmed  bj  the 
authors,  wlm  invariably  obtained  lo«   results;    they  used 
Pernor's  mat  Im  e,  bowevi  r,  in  pn  paring  the  pulp,  whi 
II,  i  :!rlil  used  the  San,  Pareil  press. 


defecation,  whilst  foi  alkaline  working  an  ex< f  uIm.ui 

In  |»-r  ,  .hi    i,  added.     J.  P  <  I. 

,i/.-  .    Formaldehydt  a 
\       Man       \n  lin-i      Sink,  in  il        Nederl., 
Iiijl.l..  1910,  18.  186 
I  in.  ant  I. 

■  .ii  h  the  ili  a.  i  nnnai i  the  exact  amount  ol  formalde- 
hyde necessary  foi  the  preservation  ol  ran  cant  juices  and 

una      1 1  was  found  in  the  case  ■•!  raw  j ~  that   . 

I»T  litre  of  a  solution  ■  I  i 

formalin  in  s  u'tro  suffii  i  d  to  pn  vi  nt  any  diminution  in  tin- 
sugar  i .  nt.  ni  foi  8  i"  7  hours,     \\  il  I.  "f 

the  same   formalin  solution   per  litn  ■  •■    to 

■    i  om  pli  I      i  .     ervation   t"i    28 

Attention  is  called  to  the  favourable  an  tion 

ildehyde  on  th igulation  "f  the  proteins  and 

pectins  ol   ran  cane  juice,  and  also  i"  thi    effect   ,,t  ilii» 

nt    in   diminishing    the    i  i  the    mola 

In  tl  it  is  i  onvonii  nl  to  mis  60  litres  ol   I"  |«-r 

•  I  in.  formalin  with  1000  litres  "i  water  in  s  reservoii 
placed  above  the  raw  juice  tank,  and  use  a  litre  "f  tlii- 
dilute  solution  foi    even    |t«»t  Inns  ..1  the  rat*    juice 

.1.  P.  0. 

Ra/finoei  .    8om    properties  and  tht  determination  *</  . 

A.  Herzfeld.     Deutsoh.  Zuckerind  .  1910,  35.  s.:1 

I  UK  int,  r .  mat   was  to  a  certain  extent  lost  with 

the  decrease  in  the  desai  i  barifii  ation  ol  molasses  and  only 
arou  ing  attention  when,  a  fen  the 

gar  manufacture  suddenly  Bhowed 
laryi-r  quantities  of  raffinose.  The  raffinose  then  crystal 
lised  nut  from  table  syrups  and  was  prepared  in  I 
1 1  mi  nt  it  i,  l.\  Sieger)  in  Bildesheim  from  whom  the  Institul 
im  Zucker- Industrie  received  over  B  kilos.  "(  pure 
raffinoee.  It  is  seldom  deposited  in  the  solid  f.,i  m  "ii  sugar 
1  ds  but  is  more  usually  contained  in  the  syrup  mllicring 
to  tli  . ...i  i-  probablj  pn  sent 

in  a  condition  coi  ater  than  crystallised  rs 

in  is...  ,\  I, si. I  nt.-  methyl  alcohol  dissolves  crystalli 
nose  easily,  bul  the  hydrate  i-  i  onverted  then  bj  into  the 
anhydrous  form,  bo  that  it  is  never  possible  to  obtain 
ratlin,,,,  crystals  direct  from  thi  solution.  However,  if 
suoh  a  concentrated  solution  is  largely  diluted  with  water, 
the  hydrate  is  precipitated  in  ci  ["he  method 

determining  raffinose  discussed  by  the  authoi  are  the 
inversion  method,  the  mui  i  thod  ol    rollens  and 

i  UN.  It.  Scheibler's  methyl  alcohol  method  and  the  modi) 
linn  by  Gunning,  the  method  of  washing  off  the  syrup  and 
treatment  with  strontium  hydroxide,  Neuberg'e  emulsin 
method,  Loiseau's  method  of  fermentation  with  top  yeast, 
1. .Ilins'  naphtho-resorcinol  reaction  and  the  proposal  ol 
\n.lrlik  t.i  eliminate  the  disturbing  influence  ..t  other 
active  substances  by  making  the  direct  polarisation  in  s 
solution  acidified  with  hydrochloric  acid,  the  inversion 
•  ■t  sucrose  being  prevented  by  the  addition  oi  una.  None 
ol  il.-  I,  supply  a  method  which  can  be  carried 

-ni  quicklj  enough  far  the  direct  determination  of  rath 

-..  thai  I.-,  ourse  must  Ik-  had  t< ■  the  use  of  the  int 
sion  method  and  the  raffinose  formula.     The  possibility 
..f  finding  a  bydrasone  of  melibaoae  which  maj    be  pre- 
cipitated in  weighable  form  from  the  Inverted  solution  is 

'.frin-.l  l.i  .mil  ».  .rk  in  this  ..in-,  I  i,,|i  |,  pi,.,...liiiL'.      Atl.-n- 

lion    is   drawn    to   experiments    mail*-   to   determine   the 

effect  "i  i.iitni. .,-  and  the  results  indicate  thai 

i     raffinose  containing  watei  oi  crystallisation  has 

■  till-    ii  im  n  tion.     The     influence    ol 

raffinose  ■  >n  the  solubility  "f  sucrose  at  higher  ttiii|»Tntiires 

tae  n.it  v.  i  been  sufficiently  studied,     I.    I.  in:  \\ . 


,,/  tin  — 
Zeits.,   1910,  29. 


V   .1.  II.  -     Bkx  In  ni. 

aoi. 


h  is  shown  that  if  a  solution  of  dextrose,  hevulose,  galac- 
,1.  arebinose,  rhamnoee,  la.  lose,  or  maltose, 
in  .V  Hki  alkali,  is  kept  at  a  temperature  of  .'!7  C,  the 
rotatory  powei  shows  a  considerable  decrease,  in  the 
,inir>..  ,i  - ....  •  h.,iirs.  to  s  value  which  subsequently 
remains   practical!)    constant.     In  the  ra.-«-    of  dexti 
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the  rotation  ol  the  1 — 2  per  oeut  solution  (alls  to  zero 

within  24  hours,  ami  in  the  case  «i  rhjunnose,  the  rotation 

solution  fire!  in.  re&ses  and  then  very  slowly  dei  reases 

nearly   to   zero;    tin-   rotation  of   suorosi    is    practically 

unaffected  by  this  treatment.  Tli.se  sugars  also  yield 
acid  under  these  conditions  ;  the  formation  oi  acid,  which 
is  M-r_v  slight  in  the  .  ase  ol  S  I  imi  9  slower  as  the 

solution  becomes  neutral  or  acid  ;  it  i  ontinues  on  addition 
of  more  alkali,  until,  after  the  laps-  of  sufficient  time. 
practically  all  the  sugar  ib  decomposed.  The  rate 
formation  is  in  reased  by  addition  of  oxidising  agents 
(hydrogen  peroxide,  silver  oxide),  and  deoreased  by 
exclusion  of  air;  hence,  in  alkaline  solution  alone,  oxida- 
tion i-  due  to  atmospheric  oxygen.  The  fall  in  rotatory 
power, on  the  other  hand,  is  retarded  by  the  presence  of 
oxidising  agents.  Enzymes  (pepsin,  pancreas  enzyme) 
exert  only  a  very  slight  action  on  the  decomposition  of 
in.  It  i-  pointed  out  that  after  the  lapse  of  a  few 
I  he  polarimetric  determination  of  a  sugar  in  alkaline 
solution  is  quite  untrustworthy,  though  a  determination 
with  Fehling's  solution  gives  satisfactory  results  if  it  be 
made  within  24  hours  of  the  time  of  making  up  the  solu- 
tion. The  only  acid  oecurring  in  considerable  quantity 
amongst  the  products  of  decomposition  of  the  sugars 
(in  neutral  or  A'/ 100  alkaline  solution)  in  presence  of 
hydrogen  peroxide  or  silver  oxide,  is  formic  acid. — L.  E. 

Vtrbascost*  a  new  smjar  contained  fa  the  root  of  mullein* 
E.  Bourquelot  and  M.  Bridal.    Comptes rend.,  1910,  151. 

Ton     7i!2. 

A  new  sugar  has  been  isolated  from  the  fresh  roots  of 
mullein  [Verbascum  thapsvs  I..)  by  extraction  with  boiling 

1.  evaporating  the  alcohol,  concentrating  the 
aqueous  residue  and  adding  three  times  its  volume  of 
95  jx-r  cent,  alcohol,  which  precipitated  the  sugar  in  a 
fairly  pure  condition.  The  remaining  impurities  were 
separated  by  forming  a  baryta  compound  of  the  sugar, 
removing  tie-   baryta,  re-precipitating  the  sugar  with  95 

nt.  alcohol,  and  purifying  it  by  dissolving  it  in  a 
boiling  mixture  of  methyl  alcohol  and  water,  and,  after 
filtering,  adding  absolute  alcohol  to  the  filtrate.  On 
cooling,  the  sugar  was  deposited  in  a  crystalline  state 
(spherical  aggregates  of  fine  needles).  This  sugar,  for 
which  the  name  verbascose  is  suggested,  yields,  on  hydrolysis, 
laevulose,  dextrose  and  galactose,  and  is  thus  analogous 
to  stachyose,  from  which,  however,  it  differs  in  its  higher 
m.  pt.  (220°  C.)  and  its  greater  rotatory  power 
(aD=  + 169-9°).— C.  A.  M. 

Starch;    Purification  of .     G.    Malfitano   and    A.    N. 

Moschkoff.     Comptes     rend.,      1910,      151,      817—819. 

tin-  .1.,  lino.  506.) 

A  I'KOCESS  for  completely  demineralising  starch  is  described. 
A  1  per  cent,  paste  is  prepared  by  heating  potato  starch 
with  the  requisite  quantity  of  pure  water  (of  a  purity  of  K  = 
I  In-6  approx.)  in  B  porcelain  dish  on  the,  water-bath. 
The  paste  is  th.-n  heated  in  an  autoclave  for  2 — 3  hours 
at  13n  C,  and  cooled ;  the  supernatant  opalescent  liquid 
i-  decanted  from  the  slight  sandy  residue,  and  frozen  in  a 
mould  of  puro  nickel.  On  melting  the  solid  block  of  iee, 
a  practically  limpid  liquid  (containing  most  of  the  mineral 
matter  and  very  little  starch),  and  a  flocoulent  residue  are 
obtained.  This  residue  is  dissolved  in  pure  water,  the 
abov-d.-'  rib. d  [noiess  liciii<;  repeated  3 — 5  times,  save 
that  in  the  later  treatments,  only  the  water-hath  is  used 
for  heating.  The  small  quantity  of  dextrins  formed 
during  heatrng  are  removed  from  the  ooAgulum  by  washing 
with  pure  cold  water,  and  the  product  obtained  is  finally 
dried,  first  at  the  ordinary  temperature,  and  then  at  12".  1 1. 
The  authors  have  obtained  n  very  white,  fibrous  product 
in  this  way;  an  examination  of  several  samples  showed 
that  the]  contain  d  less  than  0-02  per  cent,  of  mineral 
matter,  and.  as  control  i  cperimeni  mowed,  this  small 
amount  must  have  been  derived  from  the  vessels  employed. 
Of  the  various  kinds  of  starch,  commercial  potato  starch 
is  best  adapted  to  this  method  oi  purification.  In  general. 
the  yield  is  better  and  the  operations  easier  according  as 
tie-  starch  paste  is  poorer  in  mineral  matter,  whether  the 
latter  is  derived  from  the  starch  itself,  or  from  the  vessels, 


or  from  the  water.  A  smaller  yield  is  obtained  if  the 
healing  is  effected  in  Jena  glass  vessels  than  if  porcelain 
vessels  are  employed;  on  the  other  hand,  the  yield  is 
increased  if  the  starch  is  subjected  to  a  preliminary  wash- 
ing, first  with  .V  10  hydro,  hlorie  a.  id  and  then  thoroughly 
with  pure  water.  The  product,  demineralised  as  above 
described,  is  characterised.  (1)  by  the  blue  coloration  that 
it  gives  with  iodine;  (2)  by  its  complete  conversion  into 
maltose  on  hydrolysis  ;  (.'!)  by  its  behaviour  towards  water 
and  electrolytes  (tec  cit.).  ft  seems  probable  that  all  the 
modifications  exhibited  by  starch  in  cereals  and  in  the 
form  of  paste  are  due  to  associations  of  the  product  isolated 
by  the  authors,  with  various  inorganic  compounds. — L.  E. 

Patents. 

Sugar  from  sugar-containing  plant*  :   Processes  of  diffusion 

wherein/    extraction    of is    rendered    more    complete. 

H.  A.  J.  Manoury.     Fr.  Pat.  416,726,  June  3,  1910. 

The  diffusion  battery  is  divided  into  two  sections,  the 
first  of  which  comprises  the  diffusion  vessels  containing 
the  slices  that  have  been  moreor  less  completely  exhausted. 
Water  is  introduced  into  the  first  member  of  this  section, 
and  the  weak  juice  drawn  off  from  the  last  member  passes 
to  a  heater  from  which  it  is  pumped  up  to  a  reservoir  ; 
it  is  then  passed  through  the  second  section  of  the  battery 
the  last  member  of  which  contains  fresh  slices.  With  this 
arrangement,  the  number  of  diffusion  vessels  may  be 
increased  and  the  exhaustion  of  the  slices  thus  rendered 
more  complete. — L.  E. 

Sugar   industries  ;    Increasing  the   yield   in  .     M.    E. 

Wohekamp.     Fr.   Pat.   416,993,   May   27,    1910. 

Residual  sugar-house  liquors  are  treated  with  a  suitable 
quantity  of  dextrose,  which  replaces  part  of  the  sucrose 
and  permits  of  the  recovery  of  the  latter. — L.  E. 


XVIII.-FERMENTATION    INDUSTRIES. 

Yeast  ;    Germicidal  power  of  macerations  of  ,  and  of 

macerations  of  cereals.     A.   Fernbach  and   E.   Vulquin. 
Comptes  rend.,   1910,  151,  656—658. 

The  poisonous  substances  contained  in  macerations  of 
yeast  are  complex  amines  ;  no  simple  amine  exerts  any 
poisonous  action  on  yeast.  Hayduck  (this  J.,  1910,  103 
and  507),  has  disputed  the  volatility  of  the  poison,  and 
has  suggested  its  identity  with  the  poisonous  substances 
in  macerations  of  cereals,  especially  wheat.  The  authors 
find  them  to  be  different,  whether  their  effect  he  measured 
by  their  action  on  the  life  of  the  yeast  or  on  its  fermentative 
activity.  The  poisonous  substance  in  a  wheat  maceration 
kills  the  yeast,  but  only  in  presence  of  sugar.  It  is  volatile 
in  steam,  for  the  non-volatile  residue  is  inactive,  whether, 
in  presence  or  absence  of  sugar ;  but,  curiously,  the 
distillate  kills  the  yeast  only  in  the  absence  of  sugar. 
The  original  maceration  lowers  the  fermentative  activity 
of  the  yeast,  but  the  substance  to  which  this  is  due  is  not 
volatile  ;  for  the  steam-distillate  is  quite  inactive,  whilst. 
the  residue  possesses  all  the  power  of  the  original  macera- 
tion. In  the  case  of  the  yeast  maceration,  the  original 
maceration  and  the  distillate  are  alike  toxic  to  the  yeast- 
cells,  whether  sugar  he  there  or  not ;  whilst  neither  the 
original  maceration,  nor  the  distillate,  nor  the  residue,  has 
any  retarding  effect  on  the  fermentative  power  of  the 
yeast. — J.  T.  I). 

Alcoholic     f,-rmenls  ;      Influence     of     nitrates    on    .      E. 

Kayser.     Comptes   rend.,    1910,    151.    816—817. 

It  has  recently  been  shown  by  Fernbach  and  Lanzenberg 
(this  J.,  1910,  1325)  that  the  influence  of  potassium  nitrate 
on  organisms  of  alcoholic  fermentation  is  not  so  unfavour- 
able as  had  previously  been  supposed.  It  has  also  been 
shown  by  the  author  and  H.  Marchand  that  alcoholic 
fermentation  proceeds  further  in  presence  of  manganese 
nitrate  than  in  its  absence  (see  this  J.,  1907,  427).     It 
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appears  that   for  each  yeast  raoi    then    i  imum 

o iiir.itinii  of  the  mini.  ol  mangam  w  nitrate 

(8  parte  per  1000  parts  of  liquor  in  thi 

end  I  parte  for  others]  bindert  fermentation      M 

nitrate  baa  a  greatei   infraen n  fermentation  than  an 

aqua]  quantity  ol  p  il  i  laium  nitrate.     I.   I ! 

Riwmtt ;    Chemical  comj — lion  and  formation  of     — . 

II.    Killer  anil    B.   ai    Ugglae.     \i  Li \    foi    keini.    Mm    ooh 
QeoL,  3  |30|  and  [34]      I  hem.  Zontr.,  L010,  2.   IC  iO 
1861. 

Variation*  in  tin  enxunu  content  o/  beer  yeo>(.  Bottom 
fermental  ion   beer  ye  oei      oluti  id     16 

gnu-,  of  sucro  rms.  of  peptone)  was  found 

rnnia in  (wirr  a-  much  invertase  aa  when  grown  in  dexl 

ii m  | !."'  gran    oi  deztroei    u  i 
Tin'  invertase  was  determined   bj   addin  <   the 

aqueous  extract  of  the  dried  yeast,  aftei  clarification 
with  kaolin  and  n  little  glacial  acetic  acid,  to  20  o  • .  of  a 
10  per  oent.  solution  of  sucrose,  making  up  tl  ion 

Bntration  of  the  solution  to  I"  ■  bj  addition  of  dilute 
hydrochloric  acid,  and  then  diluting  the  whole  to  25  o.i 
The  same  invertase  content  was  found  whether  tin-  > 
was  dehydrated  bj  means  ol  a  bsolul  i 
in  vacuo  ,•  the  latter  method  was  prefei  red,     The  im  i  i 
content  depends  upon  the  Btage  ol  development  of  the 
yeast,  i  specimen  of  yeast  which   had   effected  fermei 
tion  in  a  0"B  percent,  aolution  of  bui  to  live 

times  as  much  invertase  as  another  -[«•■  mien  oi  the 
yeast  kept  at  0°  ( '.  in  toluene-water. 

Amylase  of  germinated  barley.    -Barley  which  ha 

minated   in  a  X/ 10  solution  of  disodium  con- 

tained 2-3  times  as  much  amylase  as  barlej   whioh 

germinated   in   water   ;     the   am  >  mined    by 

Wohlgemuth'*  method  (Biochem.  Zeite,,  1908,  9.  1). 

rption  of  nitrogenous  substances,  etc     albumin  and 
peptone  cannot  be  separated  by  adsorption   bj   ferrii 
aluminium  hydroxide,  hut  peptone    oan   bi    almost   com- 
pletely removed  from  aolution  by  means  of  charcoal. 
I'ive  grams  of  animal  charcoal  will  remove  about  90  per 

rent  of  thcerythro  dextrin  from  60  C.C.  of  B  dextrin  solution. 
Pectir  arid  (from  lemon  rinds),  like  invertase,  is  adsorbed 
strongly  by  animal  charcoal,  but  onlj  toe  \  ery  slight  extent 
by  kaolin.     Adsorption  experiments  with  yeast  exti 
showed  that  the  nitrogenous  constituente  consist   ohioflj 

of   peptone-. 

Autolysis  of  yeast  affords  a  better  method  of  preparing 
invertase  than  extraction  of  dried  yeast.-   A.  S. 

ffusymea ;  Infiuena  of  temperature  on owlfAerejeiiero- 

•/  their  fermentative  properties.     M.  •!.  Qramenitzki, 

Z.  physiol.   them..    1910.  69.  286—300. 
The    fermentative    properties    of    aqueous    solution-    ol 
"  takadinstase "    are    immediately     lost    on    heating    at 
temperatures  above  80°  C.      But  the  author  has  found  I 
if    the    heated    solution    be    allowed    to   stand    at    a    lower 
temperature,  the  specific  properties    of    the    enzyme   are 
i  .rated  to  a  greater  or  teas  extent.     This  regenera- 
tion mav  even  be  observed  after  the  enzyme  aolution  has 
been  heated  for  an  hour  at   100°  C  or  for  }  hour  at  llfi  I 
Some  preparations  of  "  takadiastase  "  only  recover  their 
properties  on  standing  in  pri  jence  ol  starch;    i 
ticularlv  active  preparations  are  capable  of  direct  regenera- 
tion without  the  presence  of  starch.     The  time  requ 
for  regeneration  and  the  degree  "i   regeneration  de] 
on  the  temperature  and  time  oi  heatit  tempera- 

ture at  which  regeneration  is  conducted.  The  longer  and 
stronger  the  heating,  the  slower  and  less  complete  is  the 
regeneration,  until  finally  the  enzyme  is  permanently 
destroyed.       No     r,  .  -    place    at 

but    it    is    most     rapid     at     40  C. ;    at     the     ordi 
temperature   regeneration    is    much    -lower,    but 
more  complete  than  at  10   I       The  author  quot< 
ments  to  prove  that  the  regeneration  is  not  dm 
survival    of    traces    ol    active    enzyme    after    the    I 
The  oxydase  of  the  preparation  known  as 
also  rendered  inactive  by  heating  at  temperatin- 
80°  C,  and  is  likewise  capable  :">- 

after  having  been  heated  for  1.3—20  minutes  at    10 


ih,   solution!  ol  tin  .  m a,  tive 

.  urn 
blue      lie   am  ,,„i 

tin     i    capabli  i 

i  he  amyloi 
onxj  me]  "N   the  othi  >    hand    1 1 

royed  bj  hi 
'  omponi  i  differently 

aftei   heating      \\  hen  the  solution  o 

Ileal,  d   to  TO     I     .   lie  ,  ,|   1,„|    the 

inverting    and  remain    activi      On 

furthoi   heating  to  100   '     both  thi   ■    <■  I  para- 

lysed, but  the  diastatic  fun,  tion  is  oaj 

wlaie. i-  the  in\,  1 1  )ng  funi  i fly  deal  royed 

i    I     B 

mination  of  dht  r  and  I  II. 

Wolff.     (  |„„,.  Zeit  .   1910,  34,1 193 

i  in  author  deti  unt  of  ether  in  alcohol  and 

denatured  apiriU  bj   the  following  i lineal t  Holde 

and  \\  mi'  i  !■  in  -  method  foi  determining  small  quantitii  i 
of  benzene  in  brand)    I  hi  m.  Zeit  ,  1908,  313)       1"" 
of  the  saropli   are  . hinted  to  0-96  in  dis- 

tilled  over  into  a   I n  id  ider,  into  which 

the  deliver)  end  ,,f  the  condenser  should  din  at  least  - 
cm.    - |ul  ion 

an-  added,  the  mixture  i-  vigorously  shaken  twenty  times 
and   allowed    I       I   ml.     The   depth  ,.f   the   upper   layer 

gl\e-     the     pTOpOrti f     .tll.T.  Klll.l'l,-     of     ,  |  |,<  T     ,.HIIo.| 

down  ii\   the  sodium  obi i  i  i  nlj 

freed  bj   turning  or  tapping  the  cylinder,     The  error  is 
usual]]    less  than  ii.",  |mt  cent,     <if  alcohols  containing 
over  12     13  pel  cent,  "I  ether,   ">o  or  26  c.c.  are  taken. 
Fleischei    and    Prank's    method    itlus   J.,    1:107.    838 
stated   not   to  give  reliable  results  in  determining  -mall 

quantities  oi  ether  in  denatured  alcohol.     In  th 

mination  of   benzene   in   alcohol   l>y    Holde   and    Winter 
stem-  method  {Inc.  cit.)  il  found  that   the  sub- 

stitution of  a  concentrated  -odium  chloride  solution  for 
water   gives   in  te    results;    a   special    receiver 

is  unnecessary,  the  distillate<cau  Ik-  received  direct  in  a 
30  1-'.  tube  (graduated  in  one-tenths  of  a  c.c)  or  in  a 
small  flask  with  a  graduated  ne,k.  Further  the  receiving 
vessel  'an  be  placed  in  water,  instead  of  ice,  if  the  con- 
h  and  the  deliver}  end  dips  into  it 
sufficiently.     A.  E 

I''    1 

Malting;      Process    and     improved    apparatvi     /or . 

P,    II.    Elmassian.     IV.  Pat.  416,076,  May   Is.    1910. 

Tiik  grain  is  steeped  f"i   BOme  hours   in    water   at    26    '    . 
after  which  it  i-  shaken  and  aerated  bj  a 
of  compressed  air.  and  moistened  at  int.  •  1    in 

hours  with  water  at   26    C.     When  the  grain 
germinate,   it    is   transferred   t"   rotatable    metal   'ages; 
the  latter  an-  divided  by  perforated,  corrugated,  galvanised 
iron  sheet-  into  oompartmente   10    20  cm.  broad,  which 

for  the  reception  of  the  malt,  and  altemal 
6—10  cm.  broad,  which  serve  for  the  circulation  of  a 
current  of  warm  moist  air.  whereby  the  grain  is  aerated. 
Tho  circulation  of  this  current  of  air  may  be  effected  by 
means  of  ventilator-.  The  apparatus  i-  kept  at  a  tem- 
perature of  26  1  .  the  grain  i-  moi  ording  to 
requirements,  with  water  at  2.">  ('..  and  it  is  shaken 
periodically  by  rotating  the  cage.  Initially,  about  two- 
thirds  or  three-quarters  of  the  apace  in  the  malting  com- 
partments are  tilled  with  grain, 
left  to  allow  foi  subsequent  swelling. — I.   K. 

,  stout,  and  the  lit  ■  II.  Kinlav. 

St.  Helen-.  Lanes.      Bug.   1  .  May  14.  1910. 

The  process  relate-  to  the  production  of  beer  or  stout 
containing  only  a  small  quantity  (from  1  to  2  per  cent.) 

of  alcohol.       In  1   l.y  adding     to  anv 

wort  the  m   essary  quantn  md  a  small  quantity 

of  ordinary  fermented  beer  "r  Btout.      For  instance,  from 
1   t  •  4  galls,  "f  hoer  of  original  gravity  1036  are  mixed 
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with  from  52  t"  :>•">  -all..  d  t  rit)   l":i».  and  the 

mixture  is  allowed  to  ferment  in  •'  barrel  for  7  days,     rhe 
reeultii  i  will  contain  about  1  pei  Icohol; 

if  fermentation  be  allowed  to  proceed  for  3  weeks,  the 
amount  of  alcohol  may  rise  to  -  per  cent.     W.  P.  S. 

tation    of   soeeAoriiu    mtuts   containing   sulphurous 
lands  ;    Pse  0/ 

(/,.  \     Slartinand.     Fi     Pat.   116,768, 

Aug.  13,  1909. 
"ii  im  of  high  nitrogen-content,  obtained  bj  cultivation 
in  wort  prepared  from  barley-,  oat-,  rye-,  or  wheat-malt, 
or  by  other  methods,  is  employed  for  fermenting  sulphited 
musts  (in  particular,  wine  must):  the  fermentation  is 
thus   effected    more   rapidly    than    with   ordinary    yeast. 

'  L  E. 

Malt  grist;  Process  and  apparatus  for  producing  —for 
making  malt  mash.  K.  Maxaner.  Fr.  Pat.  416,512, 
\la\  28,  1910.     Dnder  Int.  Conv.,  Ma>  29,  1909. 

See  Eng.  Pat.  13,108  of  1910 ;  this  J.,  1910,  1222.— T.  F.  B. 

Br.  uteri  mash  and  wort  :  l'r<  paration  of .  J.  Schneible, 

Weehawken,  N.J.,  L'.S.A.  Eng.  Tat.  12,581,  May  24, 
1910. 

See  U.S.  Pat.  961,539  of  1910;  this  J.,  1910,1127.     T.  F.  B. 

Mastufachuring  fertilisers  by  tl"    ust   <>t  distillery  vina&ses. 
Addition  to  Fr,  Pat.  4 1 4 ...  1 7      Sa  XVI. 


XIXa.     FOODS. 

Milk;   Electrical  conductivity  of and  iU  application  to 

tht  detection  of  added  water  or  electrolytes.     I!.  Binaghi. 
Biochem.  Zeits.,  1910.  29.  60—79. 

Til K  author  has  determined  the  electrical  conductivity  of 
a  number  of  samples  of  pure  sheeps'-,  goats'-,  and  cows' - 
milk,  at  2")  C.  with  Kohlrausch's  apparatus;  the  results 
were  found  to  vary  only  between  the  following  narrow 
limits  :— Sheeps'  milk.  11=49-43 X 10"*  to  51-72x10-*; 
goats'  milk.  K  =  4701.:  10-*  to  49-96x10-*;  cows' 
milk.  K  47-97  l0-«  to  49-78  10  4.  The  conductivity 
of  milk  is  lowered  by  addition  of  water,  to  an  extent 
proportional  to  the  amount  of  water  added.  Thus,  it 
was  found  that  addition  of  20  and  40  per  cent,  of  water  to 
a  sample  of  sheeps'  milk  possessing  a  conductivity 
K=49-43  10  *.  lowered  the  conductivity  to  43-89x10"* 
and  39-30 X  10~*  in  the  respective  eases.  Addition  of 
electrolytes  (e.g.,  carbonate,  bicarbonate,  or  hi  borate  of 
sodium,  boric  acid)  to  milk  increases  its  conductivity 
considerably  and  to  an  extent  proportional  to  the  amount 
of  electrolyte  added.  Thus,  in  one  instance,  addition  of 
1  and  5  per  cent,  of  sodium  bicarbonate  was  found  to 
increase  the  conductivity  of  sheeps'  milk  from  49-43  10* 
to  64-03  10  *  and  "202-32x10-*  respectively.  The 
influence  of  boric  acid  is  appreciable  though  not  so  great 
as  that  of  sodium  bicarbonate.  It  is  concluded  that 
determination  of  electrical  conductivity  affords  a  valuable 
indication  of  the  presence  of  added  water  or  electrolytes 
in  milk,  and  the  method  has  the  advantage  of  being  both 
simple  and  expeditious.  — L.  E. 

Fnat-jeUy^mahing.     S.  K.  Goldthwaite.  .1.  Ind  ESng.Chem., 

1910,  2.  4o7^«2.     (See  also  this  .)..  1909,  737). 

Experiments  on  the  proportion  of  sugar  to  fruit  juice 
show  that  very  frequently  is  used  in  jelly 

making.  As  sugar  is  increased  the  linn  necessary  for 
boiling  decreases,  tin-  volume  of  jelly  increa  es,  and  its 
structure  becomes  less  coherent.  In  general,  three 
volumes  of  sugar  to  four  of  juice  is  best.  The  investigation 
of  the  ih  _  gar  inversion   most    desirable    has   not 

led  to  any  results.  It  seemc  ol  little  moment  whethei  the 
sugar  and  juice  be  boiled  together  all  tin'  time  (much 
inversion)  or  only   mixed  shortly   before    setting   (little 


inversion).  No  difference  of  importance  could  be  detected 
between  the  jellies  made-  with  beet  sugar  and  with  cane 
sugar.  If  the  fruit  juice  is  boiled  for  a  very  long  time, 
the  acid  will  hydrolyse  the  pectin  and  no  jelly  can  In- 
formed. The  juice  of  raw  fruits  is  sometimes  free  from 
pectin,  and  always  contains  much  less  than  that  from 
the  cooked  fruits.  In  the  case  of  oranges  and  lemons  the 
white  inner  skin  seems  to  be  the  important  source  of 
pectin,  and  should  there-fore  not  be  rejected  in  jelly-making. 
The  outer  yellow  skin  renders  the  jelly  bitter  and  marma- 
lade-like. Irregular  results  are  always  observed  in 
making  jellies  of  strawberry  and  cherry  juice.  In  these 
cases  the  temperature  of  the  boiling  liquid  must  be  raised 
about  2  C.  alcove  the  temperature  at  which  the  jelly  test 
is  tirst  observed. — W.  II.  P. 

Soyn  bean  ml  industry.   Lewkowitsch.  6'ec  XII. 

Patents. 

Coffet  berries  free  from  cafieim  ;  Process  of  obtaining . 

L.  Klein.  Fourth  Addition,  dated  May  14.  1910,  to 
Fr.  Pat.  409,700,  Nov.  11,  1909  (this' J..  1910,  779, 
837,  1130). 

The  berries  are  treated  in  a  drum  with  a  suitable  alkali 
solution  and  during  the  subsequent  process  of  extraction 
are  submitted  to  the-  action  of  an  inert  gas  under  pressure. 
This  gas  is  produced  in  the  drum  itself  by  the  interaction 
of  such  substances  as  sodium  bicarbonate  and  calcium 
tartrate  ;  these  are  placed  in  separate  pockets  provided 
on  the  interior  wall  of  the  drum  and  are  brought  into 
contact  with  each  other  and  with  the  liquid  in  the  drum 
by  rotating  the  latter. — W.  P.  S. 

Coffer   berries  ;    Process  for   removing   caffeine  from    un- 

ground .     E.  Utescher.     Uer.  Pat.  227,380,  Aug.  4, 

1907. 

Unground  coffee  berries  are  first  softened  by  heating  with 
a  0-5 — 5  per  cent,  solution  of  a  suitable  volatile  acid  (e.g.. 
acetic  acid  or  sulphurous  acid),  and  are  then  extracted 
with  a  solvent  of  caffeine,  such  as  chloroform  or  benzene. 
The  extracted  berries  are  finally  freed  from  acid  by  means 
of  steam  or  alcohol,  and  roasted  in  the  usual  way. — T.  F.  B. 

Talks    of    eggs  ;     Process   for   the    production    of   a  soluble 

powder  formed  from  the .      C.  Gottsleben,  Mettcrnich, 

Germany.     Eng.  Pat.  28,150,  D  c.  2,  1909. 

See  Fr.  Pat.  406,766  of  1909  ;  this  J.,  1910,  688.— T.  F.  B. 

Malted    preparations    from    cereals;     Manii/actun    of  . 

L.  ( !.  Reese,  London.     U.S.  Pat.  974,597,  Nov.  1,  1910. 

See  Eng.  Pat.  1528  of  1908 ;  this  J.,  1908,  764.— T.  F.  B. 

Separating  certain  substances  or  impurities  from  solutions, 
Fr.     Pat.     416,974.       See  XI. 


XIXb— WATER    PURIFICATION; 
SANITATION. 

Wntir  ;   Temporary  hardness  of .    H.Noll.   Z.  angew. 

Chem.,   1910,  23,  202.5—2029.    (See  also  this  J.,   1910, 

1077.) 
The  author  has  endeavoured,  unsuccessfully,  to  ascertain 
the  share  which  magnesium  carbonate  takes  in  causing 
the  temporary  hardness  of  natural  waters.  Solutions  of 
calcium  bicarbonate  of  -different  strengths,  when  boiled, 
left  in  solution  approximately  20  mgrms.  of  calcium 
carbonate  per  litre.  Solutions  of  magnesium  bicarbonate 
decomposed  much  more  slowly  on  boiling  ;  especially  during 
the  tirst  ha]f  hour,  very  little  precipitation  took  place, 
but  after  that  precipitation  was  almost  complete.  Solu- 
tions containing  both  bicarbonatcs  deposited  practically 
the  whole  of  their  calcium  salt  very  rapidly,  and  the 
precipitation  of  the  magnesium  salt  was  greatly  accelerated 
When  both  magnesium  bicarbonate  and  calcium  sulphata 
are  present  together,  the  latter  in  excess,  complete  decom- 
position of  the  magnesium  salt  occurs  on  boiling,  and  an 
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equivalent  quantity  ol  calcium  oarl ate  is  precipitated, 

Winn  the  magnesium   bicarl ate  ii  in  oxei     .    ind    'ill 

more    whan    othei      alta    (sodium    bicarl ate,    oaloium 

bioarl ato,    magnoi  ium   chloi  ide)   an    also  the 

raaoltfl  are  most   irregular,  and  1 1 1* -  a m  iain 

mul    magnesium    carbonate    precipitated    bsai    no 
tainal.le  relation  to  tho  composition  of  the  original  solution, 
V>  Information  oould  l>e  obtained  as  to  tho  reaction,  il 
any,  of  oaloium  sulpha  tgnesium  bicarbonati   in  the 

cold,  by  addition  of  baryta  wain   t,>  tin-  mixture;    foi 

when   baryta   water   «a-  added   to    iolu( il   calcium 

bicarbonate    the    most    variable    results    wo btainod, 

suggesting  a  partial  exchange  between  the  calcium 
carbonate  (supposed  to  !><•  precipitated  as  such)  and  t K,- 
barium  hydroxide.  Experiments  with  natural  wa 
showed  considerable  differences  according  as  the  waters, 
otherwise  similar,  did  or  did  no!  contain  peat]  matter; 
mid  direct  experiment  showed  Hint  the  presence  "i  peat] 
matter  retarded  or  prevented  the  precipitation  by  bo 
of  both  calcium  and  magnesium  carbonates      J    I'   0. 

Manganesi    in   water;     Volumetric  determination  o/ . 

V    Rodenburg.    (hem.  Weekblad,  1910,  879      I 
J.,  1910,  85,  i>37. 

'I'm:  author  lias  so  improved   Marshall's  method,  that    it 

cnii    be   applied    to   water   containing    iron    I   organic 

substances.  60  c.o.  of  water  are  boiled  with  5  cc.  of 
nitric  acid  of  60  per  cent.,  for  some  minutes,  and  then  a 
little  more  silver  nitrate  than  is  necessar]  to  precipitate 
all  chlorides  is  added.  Then  10  cc.  of  a  10  per  cent, 
solution  of  ammonium  persulphate  are  added  and  the  mix 
tore  heated  to  boiling  point.  If  as  little  as  0-026  mgrm  oi 
manganese  oxide  I  MnaO,)  he  present,  a  linht  pink  colour ap 
pears.  In  order  to  find  the  average,  the  solution  is  diluted  to 
100  .-.< ..  anil  i  aim  pared  in  a  colorimetric  tube  with  the  liquid 

obtained,  after  identical  treatment,  from  ■  standard  liquid 
of  manganese  ammonium  sulphate,  which  contains  26 
mgrms.  of  Mn.,0,  per  litre. 

Water;   Sterilisation  of  large  quantities  of .  by 

of  ultra-violet  rays.     V.  Henri.   A.    Helbronner,  and  M. 
de  EteoklinghauBen.     Comptesrend.,  1910, 151,677     679, 

The    authors    have     improved     their    apparatus    nhis    J.. 
1910,  688)  by  placing  the  lamp  in  a  rectangular  box  with 
three  quarto  sides.     Round  these  three  sides  the  watei 
pnnrnw.   in   a   semi-circular   trough   provided   with   baffle 
plates    so    that    it    streams   alternately    towards   and    from 
the  lamp  occupying  the  centre  of  the  semi-circle.      In  this 
way  a  greater  proportion  of  the  ultra-violet  radiation 
lamp  is  Mldised.      The  apparatus  was  m  continuous  work 
for  si\  weeks,  during  which  time  it  sterilised  completer] 
26  cub.  metres  of  water  par  hour,  at  an  axpenditui 
26  watt-hours  per  cubic  metre.     The  efficiency    of    this 
method  of  sterilisation   is   of   ionise   greatly   dependent 
on  the  colour  and  the  clearness  of  the  water       111' 

Water;   Sferilisiation  of  large  quantities  ol    —    by  n 
.,/    ultra-violet    rays.     Drbain,    C.    Seal    and  A 

(  omptes  rend..  Itlltl.  151,  770  -772. 

FiEtniF.H  investigation  of  the  physical  factors  ii|h>u  which 


the  •  U  riliaation  ol   wati  i    bj    ins  of   ultra 

.  i,, 1. 1  rayi  dopends  (this  -l  .   run.   1 i-  own  thai 

i., i  ih.  i mioal  treatment  ol  the  chief 

i  bat  i  In-  insol  uld  in   nom  Vn 

appal, It    1        in     will'  Il     tills     ,  •  .in  111 

constructed,  the  ».n-  plral 

within  a  oylinder  (2  20  mi  tri  -  in  diami  Um 
into  which  is  concentric  with  thi  axis      Thi   water  entering 
tangent,   undei    pn  dmost    vortii  al 

,  ;n  in    in  the  centre,  within  whii  h   i 

0|     Jght        Ail      M  i  ill     Mi  Id 

to. Ill     III    ■ 

I'nilei    the  •  onditione  "t  tho  a  i  ' here 

,  yield  ol  20  i  ubio  unties  per  hour,  the  time  of  in 
tion   being  thret    minutes,   whili    thi    maximum  -ii  tance 
of  the  water  from  the  source  of  light  ws    l  10  metres  and 

the    minimum  3    .in         lie      pogjtivi      eleotrodl 

,.il. i  .ii.i   of  aluminium  coated    with    10  mm.    ol    iron 
whilst  the  negative  electrode  ws  I  h.  iron  in  the 

positive  electrode  fused  and  dissolved  the  aluminium,  bul 
m  spite  of  oxidat ion  of  the  mi 

niaiiuil  sufficient.     The  water  of  NeuUl]    ui  Harne  has 
in  this  wa]  I" '  ii  effectively  -t,  rilised  al  an  expenditui 
ju  waits  pei  i  ubio  in.  i  n      C.  A.  M. 


.lir   minli/.ii.i   mul   fl  111  '.  "in    rn-lintm  II. 

.1.    rates.     J.    G        I  1910,    112.    390 

I'm;   prop., Hum   ol   i  a.  bon   dioxide   introdui  i  I   into   the 

of  a  work  nop  owing  to  thi 
stoves  without  flues  is  ..I  importance  in  vie«  oi  tho  recom 
iiinidation  ol  tin-  Departmental  Committoi   on  Ventilation 

inFactoi 1902,  that  the  maximum  limit   permissibu 

M   be    12  parts   pi  i    10,000  in  the  il>\  time  and   20 
ait.r  dark.     Ai  a  been  made  ol 

of  air  taken  under  similar  conditions  in  va» 

usiiiL'  tluilcss  gas-heated  steam  radiators,  on  t« 

when    the    radiators    who    in    and    out    of    086.      The 

Its  show   thai   when  the  ventilat i-  adequate,  the 

,i  tin-  radiators  increases  the  amount  of  carbon  dioxide 
in  the  air  hv  .">  parts  pei    10,000.     N  ride 

is  formed.     Aspecimenform  is  given  showing  the  particulars 
to  be  supplied  with  the  sample.     A.  T.  L. 


I.,, al  sulphatt  mul  chromalt  alone,  and  in  t>"   torn  <>l  oil- 
colours  .     Solubility  of    —    >"   iUuU    nydrx 

equilibrium  o)  chromalt   and  biehi 
k     Beck   and    P.    Stegmullcr.     Arbb.    Kais.   Gesundh.- 

Aiui.  1919,  34.  in.     183 

■\ln.  authoi     have    made   solubilitj    d.  termination-   with 
lead  sulphate  and  I  lir.un.ite  and  with  oil   colours   pr,  | 

with,   m  ordei    I  iin  whether  any   injury  to 

health  is  likely  to  arise  from  the  use  oi  sui  h  colours.     The 

the  determination  of  the  solubility  i 
meats  alone  in  dilute  hydrochlorii    acid  of  varying 
centration  are   shown   in   the   following   table,   tie    - 
important    figures    from    the    hygienic    standpoint    being 
those  relating  to  0-1  A'-acid,  the  action  of  wl  ■•  mds 

with  th  «>trie  j>ii<  • 


, -titration  of  acid. 


|  iilrihatc. 


Mgrms.  ol  lead  in  1« I  •oUrtton  at: 


is       I 


25    i 


Lead  chrumate. 


Harms,  of  lead  It  letatton  at: 


is      I 


0  Iwaterl    2-«" 

0-1.V        '»  °° 

„..iv      

il. ;1  \"  55-37 

u-iV  : «•« 

"-a       

U-6.Y      


45-15 


- 
54-60 

111 


Less  than  0-05  nurrni.  ii 

4»« 

' 
J  J- 11 

.,1-IIK 
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Cl.  XIXb.     w  Vl'ER  PURIFICATION;  SANITATION. 


[Dec.  15,  1910. 


A  detailed  theoretical  discussion  of  the  effect   of   the 

concentration  of  the  acid  on  the  solubility  is  given,  and 

of  tin'  equilibrium  between  chromate  and  bichromate 

in  the  solution  in  the  case  of  lead  chromate.     In  the  i  use 

of  mixtures  of  the  two  Baits,  the  solubility  ol  the  i  hromate 

strongly  diminished  by  the  presence  ol  thi  sulphate, 
whilst  that  of  the  Bulpbate  is  influenced  bul  u'ttle  bj  the 
presence  of  the  ohromate  ;  for  prai  tii  aJ  purposes,  mixtures 
niftv  be  regarded  as  consisting  of  lead  sulphate  alone  so  far 
as  solubility  is  concerned.  Tests  with  oil  colours  prepared 
with  the  t'«o  salts  and  then  painted  on  paper  showed 
that  tho  chief  effect  of  the  oil  film  is  greatly  to  retard  the 
dissolving  of  the  pigments.  Experiments  were  also  made 
with  transfer  pioturea  containing  lead  Bulphate  and 
ohromate,  and  it  was  found  that  in  the  case  of  pictures 
not  covered  with  a  film  of  white  lead  paint,  tlir  quantity 
of  lead  dissolved  by  n-l.V  hydrochloric  at  id  al  "7  C.  was 
very  small:  the  quantity  of  lead  which  would  probably 
be  dissolved  by  use  of  such  transfer  pictures  would  le 
about  the  same  as  that  which  might  be  present  in  1  litre 
of  drinking  water  which  had  passed  through  lead  pipes. 
Pictures  coated  with  a  film  of  white  lead  paint  yield 
.  .nsiderablv  more  lead  to  dilute  acid.  The  results  of  the 
experiments  show  that  the  permission  accorded  in  Germany 
to  use  oil  colours  containing  lead  Bulphate  and  chromate 
in  the  preparation  of  toys  is  quite  justified.  With  regard 
to  solubility  in  water  and  dilute  acids,  the  two  salts 
mentioned  may  be  considered  to  hold  a  similar  position 
to  galena.     (See  also  under  New   Books.) — A.  s. 

Dust  and  hit  an  OUTS;   Action  0/ upon  tin  eyes. 

H.    True    and    C.     Fleig.      Comptes    rend..     1911),    151, 

760—770. 
The  results  of  their  investigation  of  the  effect  of  the  dust 
from  tarred  roads  upon  the  eyes  (this  .!..  1910.  1224)  have 
led  the  authors  to  study  experimentally  the  action  of  dust 
and  of  bituminous  vapours  in  this  respect.  They  find 
that  bituminous  dust  rapidly  produces  various  lesions  in 
the  eyes,  and  that  although  these  disappear  fairly  quickly 
they  may  leave  persistent  leucoma.  The  condition  of  the 
eye  and  the  action  of  sunlight  are  both  predisposing  causes. 
Animals  suffer  in  a  similar  manner.  Dust  consisting  of 
a  mixture  of  bituminous  powder  and  of  inert  non-septic 
matter  is  less  active  than  pure  bituminous  dust  ;  but 
mixtures  of  the  latter  with  the  ordinary  septic  dust  of 
roads  produce  lesions  more  rapidly  and  of  a  more  pro- 
nounced nature.  Bituminous  vapours  have  only  a  slight 
action  upon  the  eye.  As  in  the  case  of  the  dust  from 
tarred  roads,  the  action  of  bituminous  dust  depends  upon 
a  mechanical  factor,  a  septic  factor,  and  chemical  factors, 
the  last  always  preponderating,  whilst  the  importance  of 
the  other  two  factors  varies  with  the  nature  of  the  dust, 
etc.— I  .  A.  M. 

Carbon  monoxide;  Presena  «/  mimiti  quantities  of in 

tli~  air  of  coal  mines.     P.  Mahler  and  J.  Denet.     Comptes 
rend.,  1910,  151,  645—647- 

It  was  a  deduction  from  the  results  published  by  .Mahler 
(this  J.,  1910,  744  and  868),  that  the  air  of  coal  mines 
should  contain  traces  of  carbon  monoxide.  The  authors 
have  examined  nine  samples  of  air  from  galleries  and 
working  places  of  well-ventilate. I  [nines,  and  find  on  the 
average  0-002  volume  per  cent.,  the  maximum  being 
0004,  in  a  working  place,  and  the  minimum  0-000,  in  a 
galley.  The  amounts  of  carbon  monoxide  and  ol  methane 
appeared   to   varv   in   inverse   directions   in   the   samples. 

^T.  T.  D. 

Patents. 

Liquids;     Apparatus   for  sterilising .     .1.    S.    Forbes, 

Philadelphia,  U.S.A.     Eng.  Pat.  24,182,  Oct.  21,  1909. 
Under  Int.  Conv.,  Oct.  22,  1908. 

The  liquid  is  delivered  through  a  valve  into  a  vessel, 
where  it  is  caused  to  circulate  through  or  around  a  series 
of  tubes,  and  is  then  passed  through  a  second  Beries  of 
tidies  -where  it  is  heated  to  a  sterilising  temperature  by 
means  of  a  heated  liquid  surrounding  tin-  lulus,  q'ho 
sterilised  liquid  is  discharged  over  a  weir  and  descends 


through  the  first  series  of  tubes,  thus  parting  with  it s  heat 
to  the  liquid  on  ils  ua\  to  1  he  steriliser.  The  sterilised 
liquid  is  finally  discharged  into  a  lank  provided  with  a 
float,  which  actuates  valves  controlling  the  supply  of  raw 
liquid  and  t he  source  of  heat.  The  apparatus  is  also  supplied 
with  an  overflow  device  having  its  level  below  that  of  the 
above-mentioned  weir,  but  above  the  normal  level  of  the 
liquid  iii  the  collecting  lank,  so  as  to  prevent  the  liquid 
in  this  tank  rising  above  a  predetermined  level.  Modifica- 
tions of  the  apparatus,  or  of  parts  of  it.   arc  described, 

— W.  P.  s. 

Water  or  mnj  other  liquid  :    Apparatus  for  tht  sterilisation 

of- hi/  mean*  of  ozonisation.     ( '.   S.   Ticstrak.   Talis. 

Eng.  Pat.  1117,  Jan.  15,  1910. 

The  apparatus  consists  of  an  inner  tube  through  which 
the  liquid  flows  and  an  outer  tube;  the  inner  tube  is 
surrounded  by  one  of  the  electrodes  employed  in  the 
apparatus,  whilst  the  other  electrode  is  situated  in  the 
space  between  the  two  tubes.  A  number  of  superposed 
funnels  or  inverted  cones  are  placed  at  the  upper  part  of 
the  inner  tube  so  that  the  ozone  formed  at  the  electrodes 
is  drawn  into  the  inner  tube  by  the  current  of  water,  the 
action  of  this  part  of  the  apparatus  being  that  of  a  simple 
injector.  The  funnels  may  be  replaced  by  a  cylindrical 
body,  the  walls  of  which  are  pierced  with  holes  obliquely 
directed  downwards.  The  upper  part  of  the  central 
tube,  together  with  the  funnels,  is  made  in  a  separate  piece 
which  is  attached  to  the  lower  portion  of  the  tube  by 
means  of  a  ground-in  joint.  The  two  tubes  may  also  be 
constructed  of  quartz  and  so  fitted  up  that  the  part 
containing  the  electrodes  forms  a  lamp  which  emits  ultra- 
violet rays,  the  liquid  passing  down  the  inner  tube  being 
then  submitted  to  the  action  of  these  rays. — W.  P.  S. 

Water  ;    Method  of  hardening  abnormally  soft .     J.  H. 

Paul,  London.     Eng.  Pat.  25,665,  Nov.  6,  1909. 

Is  order  to  prevent  the  solvent  action  of  abnormally  soft 
waters  on  lead  pipes,  the  water  is  treated  with  a  suitable 
quantity  of  a  mixture  consisting  of  magnesium  sulphate, 
4  parts,  and  sodium  bicarbonate,  3  parts. — W.  P.  S. 

Water  ;    Apparatus  or  system  for  the  continuous  purification 

of .     J.  Daime,  Marseilles,  France.     Eng.  Pat.  9372, 

April  18,  1910.     Undei  Int.  Conv.,  May  21,  1909. 

The  water  to  be  treated  is  admitted  into  a  settling  tank, 
the  inlet  pipe  being  situated  at  one  side  of  the  tank  and 
reaching  nearly  to  the  bottom  of  the  latter.  The  water 
rises  slowly  in  the  tank  and  overflows  at  the  top  through 
a  pipe  reaching  nearly  to  tho  bottom  of  a  second  tank. 
A  number  of  these  tanks  are  placed  in  connection  with 
one  another,  and,  as  the  water  flows  slowly  through  them, 
all  suspended  matters  in  the  water  are  deposited.  The 
water  flowing  from  the  last  tank  of  the  series  is  conducted 
to  a  number  of  filters  situated  adjacent  to  the  tanks. 
Sluices  and  valves  are  provided  so  that  any  tark  of  the 
series  may  be  "  cut  out  "  for  the  purpose  of  being  cleaned, 
tho  water  during  this  operation  flowing  through  a  by-pass 
channel  to  the  next  tank  in  use.  Sludge  cocks  are 
provided  in  each  tank. — W.  P.  S. 

Trade  effluents;    Method  of  and  means  for  treating . 

E.    V.    Chambers,    Huddersfield,    and    H.    B.    \Vatson, 
Liversedge,  Yorks.     Eng.  Pat.  579,  Jan.  10,  1910. 

The  trade  effluent  is  passed  through  a  settling  tank  and 
then  flows  into  a  chamber  provided  with  two  outlets. 
Through  one  of  these  outlets  a  portion  of  the  effluent  flows 
through  a  pipe  to  the  bottom  of  a  corneal  tank  containing 
lime  or  other  reagent ;  after  passing  upwards  through  the 
lime  this  portion  of  the  effluent  is  discharged  over  a  weir 
situated  adjacent  to  the  second  outlet  and  mixes  with 
the  main  portion  of  the  effluent  flowing  from  the  latter. 
The  mixture  is  conducted  into  a  precipitating  tank  pro- 
vided with  baffle-plates,  and.  after  sedimentation  has 
taken  place,  is  passed  upwards  through  a  suitable  filter 
and  discharged  into  a  river,  etc.  The  outlets  from  the 
above-mentioned  chamber  are  provided  with  sliding  doors 
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or  similiir  devices  bo  thai   the  proportion  oi   thi    effluonl 
passing   through   th<    reagenl    tank   ma)    !«■   regulated 
desires      Several   sludge   cocks   are    fitted   at    the   \o\ 
I»iri   oi   the   precipitating  tank   ami   these  discharge   the 
ihidge  on  to  s  <  oke  Bltei      \\    P.  8 

Siirth/,.   fnitlt    effluents,  etc  .     Protest    for   th»    avion 

sterilisation  of  F.    Duret     Firsi    Addition,  dated 

Muv  10.  1010,  to  Kr.  Put.    Iii-jni'.,.    \,,ul    li.    1901 
J.,  1900,  1220), 

Various  modifications  and  alterations  are  made  in  the 
construction  of  the  reservoir  containing  tb  terilising 
agent   and   in  the   method  oi  distributinj  til   as 

described  in  the  original  Bpe<  ification  (/«.  e»t).— w.  P.  B. 

Disinfecting  action  <>/  tin    imoh    from  briqvetUs   prepared 
rding  iii  Ger.   Pat.  217,780;    ProeeM   for  increasing 
ih,       _,     \v.     von    Skonewski.     Qer,     Pat     228,263, 
April  27.  1810.     Addition  to  Qer.  Plat  200,488,  Jan.  22, 
L007. 
'  1"  1 1  k  disinfecting  aotion  of  the  smoke  from  the  briqu 
prepared  according  to   Ger.    Pat.   217,789   (this   J.,    1910, 
140)  has  been  found  to  be  due  to  formic  acid.     It  u 
siderably  increased  if  the  combustible  substance,   before 
mixing  with  the  other  constituents  of  the  briquetb 
incorporated  with  robstances  which  evolve  formic  acid  on 
heating,  tor  example  it  may  be  impregnated  « ith  s  solution 
of  70  grms.  of  oxalic  acid  and  7  gnus,  of  glycerin  in  00 
of  water.—  A.  s 

Effluent*;  Apparatus  for  removing  fm  from —  ■  B 
Schilling,  Dahlem,  Germany.  U.S.  Pat  076,081 
Nov.  8,  1910. 

sir  l'r.  Pat  412,183  of  1810  ;  this  J.,  1010,  1022.— T.  F.  B. 

Liquids;    Process   lor  purifying-   -   ■     M.    Coplans.     Kr. 

Pat  417.H70.  June  11.  1010.     Under  [nt  I  onv.,  June  II. 

1009. 
See  Eng.  Pat.  13,702  oi  1000  ;  this  J.,  1010,  1032.— T.  P.  B. 

Disinfection  liy  means  of  halogenated  nuphthoh ;    1' 

of .     Chem.  Jahr.   L*denbura  Gee   in.   b.    II.     r> 

Pat.  416,126,  May  10.  1010.     Under  fat  Conv.,  M.n  24, 
1909. 

See  Eng.  Pat  25,472  ol  1909  ;  tins  J.,  1910,  075.     T.  I'   B. 

Disinfectant  containing  formaldehyde,  which  readily 
emulsifies    with    n  Is,   tars,   toi    oils,   and   resin 

oils;   Manufacture  of  a  durable  .     K.  I..  V.  Zinimer. 

Er.  Pat.  416,786,   Maj    13,   1910. 

See  Eng.  Pat.  12.157  of  1910  ;  this  J.,  1910,  1268.     T.  F.  B 

Creosote;     Process   for   obtaining    •>    concentrated    solution 

of .     D.    Lodigiani.     Er.    Pat.    416,801,    -May    31, 

1910. 

See  Eng.  Pat.  26,296  ol  1008;  this  J.,  1010,  113.    -T.  P.  B. 


XX.     ORGANIC   PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

i/uinine  ;    A  new  method  of  determining by  titra 

J.  Katz.    Bor.  deutsoh.  pharm.  Gee.,   1010,  20.  316— 
380. 
Ih  the  search  for  an  indicator  suitable  for  titrating  quinine 
salts  with  potassium   hydroxide,   the  author  has  ej 
mentod  with  Poirrier's  blue,  with  which  a  end 

point  is  obtained  provided  thai  the  uquid  contain- 
90  per  cent   of  alcohoL     For  the  estimation  ol  quinim 
in  bark,  etc,  it  is  necessary  to  bring  the  alkaloid  into  the 
form  of  a  purr  .silt,  and  colorise  thi    ! 

The  author-  method  take-  the  following  torn,      6 
of  dried  and  powdered  bark  are  shaken  with  15  gn 
chloroform  and  5  grins,  of  a  5  per  cent,  solution  of  sodium 


ixidi   lot   j.  houi ,  then  46  od  I  gnn. 

ol   in  .  added.      \m,  ,  •  I    the 

solution  are  filtered  ofl  and  ■  vaporated  to  i  volume 
of  1  o.i       rhi    i'  lidue  i-  Iran  fcrred  to   i  dish  s H I 

.1  with  I"  drops  ol  bydroi  hlorii   m  id  sad 
with   0-26  odium   chloride,   and   evaporated   to 

dryu  added  and  the  evapoi 

tted      finally  ''"'■  and, 

with  the  aid  ol  the  abovi    indicator,  titrated  with  ft 
alcoholic    pol hydro   ido,    madi     bj    diluting    the 

.V  alkali    Willi   absolutl    al  ohol        Tie      •  I     titrated 

'-  of  the  dihydroohloridc,  and  the  evaporation 
offects  the  removal  ol  anj  exoi  ol  aydroohlorJi  add. 
Ih.-  magnesium  oxide   added  loriser. 

Poirrier's  blue  is  not  affected  bj  ids,  tad 

may    be    used    in   conjunction    with    pbenolphthalein   to 

ate    mixtures   ol    hydroxides  and  carbonates  ol  the 

alkali    metal-.       A    form    of    el.,--    did,  led    wheli 

toe  form  of  an  Inverted  trun  and  pterenta 

■  i.  ■  ping  of  the  evaporating  liquid.     H.  V.  8. 

Colchieunt  seeds  .    Critical  note  on  several  processed  far  thi 
determination  of  tht  total  alkaloids  in  K.  II.  Pan 

and    i:     Wright.     Pharm.    J.,    1910,   85,   578—580. 
The   authors    have   examined    levers]    methods    for    tie 
alkaloidal  assay  of  oolobjcum seeds,  vis.,  tho  man. 

lilau.    Panohard,   and   the    I'.s.    Pharmacopona.     li 
prooassec  have  been  compared  with  a  new  d  need 

by  the  authors,  and  full  details  of  each  method  are  gn 
\ ding  to  the  new  process  .ri  urms.  of  tin-  powdered 

drug  an-  picked  in  a  |ienolator  of  2  n  diameter,  and 
exhausted  bj  slow  percolation  with  60  per  cent  alcohol 
The  i  evaporated  in  a  porcelain  dish  with  26  cc. 

oi  water  on  the  water  bath  till  the  volume  i-  reduced  to 
2ii  co.  lie  wans  liquid  is  transferred  to  a  separator 
and  the  dish  rinsed  with  a  little  watei  and  26  cc  of 
light  petroleum.  Tie  whole  is  shaken,  the  aqueous  portion 
drawn  off,  and  shaken  with  a  further  20  0.0.  of  light  petZD- 
leura.     The    aqueous    pirtion    is    saturated    with    sodium 

i  hloride,  and  shaken  out  with  20,  l11  and  oe.e.  of  chloroform. 

The  extra,  lion  with  chloroform  is  related  as  long  as  any 
alkaloid  is  extracted.  The  chloroform  i-  distilled  oil  and 
the  re-idue  treated  with  a  mixture  of  19  co.  of  water  and 
1  i.e.  of  ammonia  solution,  used  in  four  portions,  then  wit  ha 
mixture  of  16  CC.  of  water  and  I  CC.  of  dilute  sulphuric 
acid.    These  solutions  are  now  all  filtered  into  a  flask,  theaeid 

being  in  excess,  20  c.c.  of  iodine  test-solution  added,  and 

ipitate  filtered  oil.      The  flask  and   precipitate  arc 

washed  out  with  2<i  or  containing  1  co.  each  of 

dilute  Burphuric  acid  and  iodine  test-solution.     Th* 
,n,l  oonten  mnd  to  a  pulp  with  s  mixture  of  20 

of  sodium  thi, -ulph.it,   test  (oration  and  2  cc  of  sodium 
,  arbonate  U  si  solution,  the  latter  previ  nting  the  liberation 
of  sulphur.     The  mixture  i.-  filtered  through  cotton  wool 
into  a  separator,  and  the  aolid  matter  washed  with  ■ 
till  a  test  portion  gives  no  prei  ipitate  with  dilute  sulphuric 

,    in,l  iodine  solution.     The  filtrau    and  washing 
shaken  out  with  chloroform  using  2<i.  10  and  6  cc,  and 
further   quantities   if   all   alkaloid  is   not   removed.     The 
chloroform  solution   is  evaporated   t,.  dryness  at   a   low 
temperature,  tl  dissolved  in  90  percent  alcohol, 

evaporated  and  dried  at  100'  C  to  constant  weight     Thi 
weight  "f  alkaloid  obtained  by  this  method  should  not  l«- 
than    0-O25    gnn.        The    alkaloid    moreover    i-    pure. 
Different    .-ample-    examined    yielded    the    following    per- 
dkaloid  :    0-54,  0  7:'.  0-66, 
6  —  F.  Shun. 

l'r  ii  a  a*  ;    Chemical  examination  nf  a  species  o/  .     H. 

i/iimeu.ore.  Pharm.  J.,  1910,  85.  60*V  807 
imple  of  the  kirk  ol  Prunus  examined  by  the  author 
.  i,,nalh  robstituted  for  that  of  !'.  *rrctm*i  Ehrhart, 
and  is  el"- K  allied  to  /'.  tmarginata.  The  hark  was  ex- 
tnKtnl  with  alcohol,  and  the  whole  of  thi  ri  siduc  left  after 
removing  the  al,  ohol  was  found  to  dissolve  in  water.  The 
aqueous  solution  when  shaken  with  ether  deposited  a  new 
dihvdrie   phenol,   jirm 
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which  melts  at  2rJ    I      ......  and  crvstalliscs  from  alcohol  m 

■  needles.  Several  derivatives  of  this  substance 
have  been  prepared.  There  were  isolated  from  the  ethereal 
"ii it  of  the  aqueous  Boltrtion  further  quantities  of  prune  - 
;in.  an  acid  m.  pt  121  C  and  fatty  bodies,  from  whuh  a 
phyteeteiol  was  separated,  'lhe  latter  melted  at  13,  O. 
I  derivative,  c7H4,0(<'H3<'0).  melted  at 
12!  I  .  After  saponification  some  volatile  fatty  acids  and 
palmitic  a.  id  wen  obtained  The  original  aqueous  solu- 
tion after  extracting  with  ether  deposited  on  standing  a 
vellow  gracoeide,  identified  as  thequercimetrinof  Gogsypmm 
'htrhnr.  tm.  A  colourless  gluooeide  was  also  obtained. 
This  has  been  Btyted  pruniirin.  It  has  the  composition. 
i',.M.,,i»n.4H.l>.  when  crystallised  from  water,  and  yields 
pfunetin  and  dextrose  on  hydrolysis.  The  author,  from 
his  experiments,  considers  prunetin  to  possess  a  flavone 
nucleus  The  corresponding  trihydroxyphenol,  prunetol, 
.  rvstallises  from  alcohol  and  water  in  colourless  needles, 
ra*  pt.  290°  a— P.  Shdn. 

S  ffmrfnin      L.    Rosenthaler.     Bioehem.   Zeits..   1010.  28, 

(08—412.  (See  also  this  J..  1910.  450.  1269.) 
When  a  5  i*r  cent,  solution  of  emulsin  (Schuchardt)  is 
heated  for  10  hours  at  lMJ° — <55°  C.  a  product  is  obtained 
which  has  a  weak  action  on  r-mandelonitrile.  producing 
/mandelonitrile.  hut  does  not  attack  amygdalin.  The 
action  of  c-emulsin  on  amygdalin  proceeds  in  three  stages. 
the  amygdalin  being  converted  successively  into  mandelo- 
nitrile '  glucoside.  mandelonitrile  and  benzaldehyde.  Of 
these,  the  first  two  are  hvdrolyses,  but  the  third  is  not. 
The  author  has  therefore  attempted  to  separate  from 
."emulsin  the  non-hvdrolysing  enzyme  to  which  it  it  due. 
using  as  a  test  for  "it  the  above-mentioned  conversion  of 
r-mandelonitrile  into  /-mandelonitrile.  Saturation  of  a 
solution  of  .'-emulsin  with  magnesium  sulphate  yielded  a 
filtrate  which  possessed  only  hydrolytic  properties,  but 
the  non-hydrolysing  enzyme"  could  not  be  isolated  from 
the  precipitate".  From  other  experiments  the  author 
...nsiders  that  the  enzyme  in  question  is  not  identical 
with  that  whuh  synthesises  mandelonitrile  from  benzalde- 
hyde and  hydrocyanic  acid. — R.  V.  S. 

Snn'l'il  irood  oil :  An  adulterant  of  African .     W.  Lenz. 

Bor.   deutsch.   pharm.   Ges.,   1910,  20,  351—358. 

The  author  has  investigated  the  bark  of  the  Karambusi  tree 
i  W'arburgia  Stuklmtinni  Engl.,  Winteranacaic  Candlaceuc). 
which  is  found  in  commerce  at  Zanzibar  along  with  sandal 
Ifood.  The  bark  (of  which  sections  are  reproduced)  has  the  sp. 
_,r.  lis — 1-28  at  16  C  On  distillation  with  steam  it  yields 
o  ii  per  cent,  of  a  visions,  reddish-yellow  oil,  which  has  an 
odour  like  that  of  sandal  wood  oil.  The  oil  has  the 
sp.  gr.  0  9864  at  20°  C,  [afD°  =  - 41. 77°,  n^'  =  1.51269. 
It  has  a  scarcely  distinguishable  acid  reaction  towards 
litmus.  The  saponification  value  is  11-2,  the  acetyl 
value  100-3,  which  would  correspond  with  40  per  cent,  of 
santalol.  The  oil  contains  aldehydic  and  alcoholic  con- 
stituents, in  addition  to  esters  and  traces  of  acid.  Alcohol 
of  90  per  cent,  strength  dissolves  an  equal  volume  of  the 
oil,  which  is,  however,  almost  insoluble  in  alcohol  of  70  per 
Except  as  regards  the  solubility  in  alcohol,  the  oil 
shows  great  resemblance  to  that  of  Osyris  tenuifolia,  which 
is  called  African  sandal  wood  oil.  Whether  it  is  used  to 
mix  with  the  latter,  or  made  for  use  by  itself,  is  not  clear. 
The  residue,  after  steam  distillation  of  the  bark,  yielded 
mannitol  in  some  quantity  (1-4  per  cent,  of  the  bark). 

— R.  V.  S. 

Spearmint  oil.  Sehimmel's  Report,  October,  1910,  131. 
The  area  under  cultivation  for  spearmint  in  the  States  of 
.Michigan  and  Indiana,  U.S.A.,  amounts  to  1462  acres  for 
this  year,  of  which  199  acres  have  been  newly  brought 
under  cultivation.  In  1909  the  area  was  1495  acres.  The 
principal  part  of  the  Bupply  this  year  must  come  from  fields 
which  are  2  or  3  years  old,  and  as  the  condition  of  these  is 
not  favourable,  the  crop  is  estimated  at  two-thirds  of  a 
normal  one.  The  oil-yield  is  not  expected  to  exceed 
19,000  lb.  The  output  from  Wayne  County.  N.Y., 
together  with  the  stock  carried  forward  from  last  year  will 


barely  amount  to  500  lb.  of  oil.  For  these  and  other  reasons 
the  price  will  rise  during  the  winter  to  a  still  higher  level, 
notwithstanding  the  recent  increase  of  about   15  per  'cut. 

— F.    SlIDN. 

Essential    oik.      H.     Haensel.      Geschuftsbericht,    April — 
Sept.,     1910.     (hem.    Zentr.,    1910.    2,    15:18 — lf>39. 

Cubeb  oil. — Bright  metallic  potassium  or  sodium  remains 
unaltered  in  the  freshly  distilled  oil.  but  in  oil  which  has 
been  kept  for  some  time,  it  becomes  coated  with  a  deposit, 
owing  to  the  presence  of  cubeb-eamphor  in  the  oil.  Camo- 
mile oil. — The  yield  of  oil  from  German  camomile  was 
( 1-2  to  0-36  per  cent.  ;  the  aqueous  portion  of  the  distillate  was 
strongly  acid.  Oil  from  flowers  of  G-naphalivm  armarium. — 
The  flowers,  when  distilled  with  superheated  steam,  yielded 
004  per  oent.  of  an  oil  having  a  dirty  green  colour,  and  of 
sp.  gr.  0-921  at  20°  C.  The  oil  was  purified  by  treating  it  in 
ethereal  solution  with  animal  charcoal.  After  removal  of 
the  solvent,  the  purified  oil  solidified  at  7°  C.  ;  it  had  the 
acid  value,  1445 ;  "  saponification  value  9."  When  the 
oil  was  dissolved  in  95  per  cent,  alcohol,  a  stearoptene 
(in.  pt.  48° — 50°  C.)  separated.  The  oil  also  contains  a 
light  yellow  oily  alcohol,  and  small  quantities  of  an  acid 
melting  at  34° — 36°  C,  and  a  phenol,  probably  p-cresol. 
Sunflower  oil. — Sunflowers  from  Lalmatia  yielded  on  distill- 
ation with  steam.  0-235  per  cent,  of  a  greenish-yellow 
oil  with  a  sweetish  aromatic  odour.  Sp.  gr.  0-9100  at 
18-5°  C,  ao=  -5T0°,  acid  value.  8-9  ;  saponification  value. 
87-66.  0i7  of  leaves  of  deadly  nightshade  (Vatnra  Simmon- 
ium.  L.). — By  distilling  the  leaves  with  superheated  steam, 
Q-045  per  cent,  of  a  dark  brown  oil  with  a  strong  tobacco- 
like odour  was  obtained.  The  oil  had  an  acid  reaction 
and  solidified  at  20°  C.  ;  its  sp.  gr.  was  0-9440  at  30°  C. 
After  purification  in  ethereal  solution  with  animal  charcoal, 
it  had  the  acid  value  52-4;  "saponification  value  9-57." 
After  saponification  an  alcohol  with  a  strong  tobacco-like 
odour  was  obtained  by  distillation  with  steam. — A.  S. 

Santenone.  SehimmePs  Report,  October.  1910.  118 — 120. 
A  quantity  of  the  first  runnings  obtained  in  the  prepara- 
tion of  santalol  was  fractionated.  A  fraction  boiling 
between  76°  and  90°  C  at  9  mm.,  with  the  sp.  gr.  0-9899 
at  15°  C  and  nD=  — 21°  35'  was  found  to  contain  ketones. 
One  of  these  is  the  santalone  of  F.  Miiller  (Arch.  Pharm., 
1900,  238.  366)  yielding  a  semicarbazone  m.  pt.  17.",  i. 
Miiller  also  obtained  a  semicarbazone  m.  pt.  224°  ('. 
A  larger  quantity  of  the  latter  substance  has  now  be.  n 
obtained.  The  ketone,  C9H140,  was  liberated  by  tin- 
action  of  dilute  sulphuric  acid.  After  distillation,  it  boiled 
at  193°— 195°  C  melted  at  48°— 52°  C.,  and  had  [ah) 
=  _4°  40'  in  alcohol.  When  crystallised  from  light  petro- 
leum, it  melted  at  58°— 61°  C.  The  oxinie  boils  at  110°— 
113°  C.  at  6  mm.  The  ketone  is  thus  identical  with  the 
jr-norcamphor  obtained  by  Semmler  from  teresantalic 
acid  (this  ,]..  1908.  180)  and  with  the  santenone  obtained 
by  Aschan  from  santenol  (this  J.,  1908,  89).  This  was  con- 
firmed by  hydrating  santene.  and  oxidising  the  alcohol, 
when  santenone  was  produced. — F.  Shdn. 

Tetranitromethatie.     E.  Berger.     Cornptes  rend..  1910,  151, 
813—815. 

The  author  describes  a  modification  of  the  method  of 
Pictet  and  Genequand  (Arch.  Sciences  phys.  ct  nat.,  4th 
Series,  1903,  16,  193)  for  the  preparation  of  tetranitro- 
methane,  whereby  the  yield  may  be  much  increased.  One 
hundred  and  sixty  grms.  of  100  per  cent,  nitric  acid  (or 
180  grms.  of  acid  of  48°  B.)  are  mixed  with  100  grms.  of 
glacial  acetic  acid  in  a  flask  which  is  cooled  in  a  current 
of  water  ;  290  grms.  of  acetic  anhydride  are  then  added 
slowly,  cooling  being  continued.  The  whole  is  left  to 
stand  for  some  hours  in  cold  water,  and  then  for  a  night 
at  the  ordinaiy  temperature,  after  which  it  is  heated  on 
a  water-bath  for  3 — 4  hours  at  25°— 30°  C.  ;  it  is  then 
heated  for  the  same  period  at  each  of  a  succession  of 
temperatures  increasing  by  5°  C,  until  65° — 70°  C.  is 
attained.  The  reaction-product  is  now  poured  into  4 
times  its  volume  of  cold  water  whereupon  the  tetra- 
rjitromethane  is  precipitated.     The  compound  is  washed 
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with  ilightl]  alkaline  water,  and  then  with  r 

finally  dried  over  anhydioua  sodium   sulphate.     In   ihi- 

"i   ti  tranitr •  thai  obtain*  d   if 

concentrated  nun,   is  used,  whilst  it  the  ordinary  taming 
|ind  is  employed,  the  yield  i    28  rhe  mother 

unoi  contain!  various  intermediate  products,  oita 
being  one-  oi  (hem;    tiinitroacetic  acid  is  probabl; 
nreseot.     Tetranitromethane   has   a   density    ..i    I 
22   C  j    it  distils  at  124       125   C.  under  760  mm.  pr. 
u  it  h    slight    decomposition,    and    hi    21      2:t     C    nndei 

2-  mm.  pressure,  without  decomposit Compari 

t In    I .i  'i li n l:    points  "I   the   nitro-darivatives   oi    methane 
shows  thai  this  volatilitj  diminishes  as  three  of  the  hyd 
atoms  am  Bucoeesivelj   replaced  bj   oitro  groupe  out  thai 

ii    inoreaasa  again   with   introductii i   a   fourth   nitn 

proup,  i.'.,  whan  the  number  oi  elements  in  the  oompound 
■  diminished  by  one     The  beat   of  formation  of  tetra 
nit... methane,  the  use  of  which  for  the   prepai 
azplosi\  eeof  the  Sprengel  type,  baa  linn  suggested,  is  given 

by,  i     'i nd)      2N,  (gas)       10,  (ga  ,     I  " 

dm,  the  heat  of  formation  oi  carbon  dioxide 
being  taken  to  lie  94-3  (great)  calorics.  (Sue  also  this  J., 
1910.  890).-    1.   i: 

Trtihlonirilic  arid;    Decomposition  oj  into  chloroform 

and  eeroon  dioxide.     R.  Stolle.     Ber.  deutsoh.   nhnrm. 
Gee.,  I9in,20.  371     372. 

I'n  i-  decomposition,  which  occurs  in  the  presi  i 

bases,  is  also  elicited  when  the  acid  is  boiled  with  anti- 
pyrine  in  aqueous  solution,  and  may  servo  as  a  means  oi 
distinguishing   trichloracetic    acid    from    chloral    hydint. 
which  lines   not    yield  chloroform   under  these  conditions. 

i:   v.  s. 

Rosewood  oil.   Chem.  and  Drag.,  Nov.  19,  1910.   [T.E.I 
Thj  British  ('■'Usui  for  French  Guiana,  in  his  annual  seport 
09,  -t.ucs  that  the  total  exports  of  oil  d  in 

1909  amounted  to  12.497  kilos.,  valued  at  312,400f., 
against  7.470  kilos.,  value!  at  18fl,750f.,  in  1908.  or  5,027 
kUos.  inure.  The  average  production  is  22  lb.  ..f  oil 
from  1  ton  of  wood,  the  price  in  France  being  about  10s 
per  lie  '1  h.rc  are  five  factories  established  in  Cayenne 
for  the  distillation  of  the  oil,  whii  h  is  Bhipped  to  France  in 
carboys,  and  two  more  factories  arc  in  course  oi  erection. 
In  addition,  the  exports  of  rosewood  were  265  Ions  in  l!K"'. 

i    27   tons  in    1908,  the  destination   being 
eupes  Maritimee. 

Patkms 

4lminoH-isonitroso-2.&-dioxupyrimidine     and     Us    3-alki/l 

derivatives;     Protest    for    />.. /taring .     E.    Merck. 

C.r.  Vat.  287,390,  Feb.  28.  1909. 

(  ■,  IKOACBTYLrREA.    NH.,1  (I'Mli  I  >■<  Jl  ,CN.    or   ..ne  of 
its    alkyl    derivatives,    is    com  cited    into    the    isonitl 
compoiitid    by   treatment    with    nitrous  acid  ;    this  is  then 
treated    with   an    alkaline   substance,    such    as   an   alkali 
hydroxide    or    amide,    whereby    4-imino ■."■  "-'  ' 

dioxypyrimidine    or    one    of    its    3-alkyl    derivative! 
obtained.— T.  F.  B. 

Dig/ycoltA-disalictilk    acid;     Process    for    preparing . 

.m".  Fabr.  von  Hevden.     Ger.  Vat.  227,999.  .lulv   17. 
1908. 
DlOI.YCOLYI.r-ISALli  Yl.lc  a.i.l.  ii    I  II.'  00-(     ll.io.H).. 
is  obtained  by  the  action  of  salicylic  acid  or  a  salicylate 
on  diglycollic  anhydride  or  mixtures  of  substances  which 
produce  this,   preferably  in  presence  of  a   tertiary   I 
The  new  substance  m.  its  at  168°—  IT"    C,  is  odourless, 
has  a  very  slight  taste,  and  is  stated  to  have  a  similar 
physiological  action  to  salicylic  acid,  the  diglycollic 
radical  being  almost  inactive. — T.  F.  B. 

Alkaloid*  of  the  tropine  and  scopoline  group;    .'    ■ 

preparing  halogen-alkifaies  and  alkyl  nitrates  of  the . 

A.  Gcrbcr.     Ger.  Vat.  22S.2(U.  .lunc  12.  1909. 
Bt  treating  alkaloids  of  the  tropine  or  Bcopoline  s 
with   dialkyl   esters   of   sulphurous   acid   under   suitable 


Idftion     pr.»i  (. 

■  ii    in    the    .as,-    ,,f    etropii  by 

i]  ■ 

ii    ■ .  \  I  H    08 H        i 

ilic  halidet 
ponding  hal  ,late  oi  nlkvl  nitrate  ol  the  alkaloid. 

I    I    B 

Alkal 

A     i  r.    Pat. 

-  JIT.  June  12,  i  K 

M.iiti'in.NK alkali  it h  dialk}  I  sulphit..  in  area 

'  ohol,  .  hi"!   ■  to  tropine 

or   Bcopoline  alkaloids   (see  preci  i  bi  n 

tdaition  compoui  b  d  with  inorgani  hal. 

compoui  d 

they    are    converted    into    thi     balogen    alkylate   ol   the 
1    r  B. 

Pharmaceutical  Uanufadun  *■!  I'    A 

Newton,   London.     From   Farbenfabr.   von 

und    Co.,    KM.,  it.  Id,    G nj      i  i  .      i 

h.      31,  1909,     Addition  to  Eng.  Pat  28,1 

19(19. 

I ■',    Pat    [U  HO;  thi   J  ,  1910,  1227.     1    I'  B. 

PharmareiUifnl  of  P.    A. 

Newton,   London.     I  rom   I  Haver 

and  Co.,  Elberfeld,  Germany.     Bag.  Pat.  2104,  J 
1910.     Addition  to  Eng.  Pat  J-  I,   1909. 

Pat    224.8M  and  Ft.  Pat,  114,563  ;   this  J  ,  1910, 

1133 and  1227.—  T.  F.  It. 

\queous  emulsions   <>f   hydrocarbon*   or   of   em 
Kr.    Vat.    41f>.7«6.     See   T I  v 

Mhjl  and  aryl  <.«(.  rs  of  phthalic  acid  as  solvents.     Ger.  Pat . 
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XXL- PHOTOGRAPHIC       MATERIALS       AND 
PROCESSES. 

Solar  '■     A     •''  r'«y.      ■'■  "f 

.  hem  .  1909,  13.  630    658;    1910,  14.  fis.v- 708. 

The  tendcii.  \  of  the  photographic  image  towards  solarise- 

tion   is   not    increased    by   oxidising  agents   I  h\  p-.hromous 

Mid.  permanganate,  etc);    their  effect  is  to  retard  the 

f  the  weak  normal  image,  with  the  result  thai 

a    clearer    and    better    positive    is    produced.     Reducing 

agents  do  not  retard  aolarisation,  but  tend  to  ma-k  it  bj 

-sivc    redaction    of    the    silver    halide.      F..r   example. 

it  plates  are  treated  with  sodium  nitrite  bi  -ure. 

positives  can  be  obtained  on  them  if  the  •  n  of 

t  lie  nitrite  is  ne-  The  action  of  weak 

inn.. u-  i  bloride,  sodium  ar 

hrough  the  same  stage*  a*  d 
the  action  of  light,  which  points  t..  the  ooni  luatan  that  the 
Istent  inc.  '■'"  tion  pr 

,,.,  -.,,,  b    ,-  normal  photograph  -.  do  not 

..  the  halide  t..  pass  through  all  the  possible  stages,  but 
they    reduce    certain    ailvei  hal    j 

rapidly  tli  dogen,     A  -lbstance 

which  diss  from  the  latent  image  tends  to  check 

-..lansation.  while  sul  '•>•  b  diaaorfO  silver  bromide 

increase  the  tendency  to  solarise.  Also,  the  preaenee  of 
dcpolari-ers  in  the  tilm  increases  the  sensitiveness  of  the 
emulsion.     For  the  direct  prods 

results  were  obtained  by  the  Llue  rays 

on  the  plate  during  development  ;  .i:  ea  are  also 

obtained    bj     tb  ■    very    dilute    developer    with 

normally  exposed  plates,     r  h.        -  t  exposures  to 

plates  containing  a  weak  depolariser  in  the  film.  The 
reversal  noted  h\  Waterhonse when  thiourea  was  pr. 

the  developer,  is  due  to  tin  tion  of  the 

thiourea  ;    better  control  was  obtained  by  first  sensitising 

p  2 
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with  thiourea,  and  developing  in  the  usual  manner.  The 
a„t;^  J    light    on    the 

photographic    plate   (Herschel  d   the   Clayden 

;ht  followed  by  short 
a    reversal  :      i!     first 
exposure   is   pi  result),   are    both 

to  be  regarded  as  phen  ilarisation. — 1'.  F,  B. 

Patents. 

Photography  in  colours  ;    Proust  of  "/  a 

<  ' 

Addition,  dated  Aug.   23.   1909,  to 

July   111.    I  •  ;     1908  :    tins  J., 

914). 
The  sper:  bed  in  the  principal  patent  may 

combining  three  films  prep  I ely, 

each  on  its  own  sup] 

for  forming  the  whit  to  produce  the 

half-tones  and  high  i  photograph;  for  example, 

film   may   be  treated  with  a   solution  of 
ammoniui 

ith  a  solution  of  calcium 
leium  oxalate  of  var 
degrees  of  opaeitv  are  obi  0  this  J..  1909, 

1064.)— T.  F.  B. 

Photography  in  colour*  on  paper  or  other  suppoi 

single   plate  ;    Process  of  .     La   Photographie  des 

Ft.  Pat.  116,135,  May  20,  1910. 

A  SGBESN  composed  of  elements  of  diffeient  colours  is 
placed  in  front  of  the  sensitive  plate  in  the  camera; 
a  compen-  in  may  also  be  employed  if  desired. 

The  negatne  I1  printed  on  a  paper  or  other 

support  coated  with  biohromated  gum  or  gelatin,  and 
provided  with  a  screen  identical  with  that  used  in  making 
the  negative,  but  with  the  colours  complementary.  The 
image  thus  formed  protects  portions  of  the  coloured 
elements  against  the  action  of  the  water  used  for  develop- 
ing, after  which  the  unprotected  elements  are  removed 
by  means  of  a  solvent.  The  positive  screen  elements 
may  consist  of  coloured  particles  of  resin,  some  of  which 
are  subsequently  removed  by  means  of  alcohol.  The 
coloured  grains  which  remain  may  be  fused  together, 
after  removing  the  transparent  covering,  by  treatment 
with  hot  alcohol  vapour,  etc. — T.  F.  B. 

Three<olour    photographic    processes.     H.     Clement.     Fr. 
Pat.  416,700,  Aug.  11,  1909. 

The  spores  of  fungi,  algae,  mosses,  etc.,  are  utilised  as 
"grains"  for  the  preparation  of  colour  screen  plates; 
these  spores  can  be  obtained  of  constant  size,  by  stopping 
them  at  the  requisite  stage  of  their  growth  ;  they  are 
also  transparent,  and  their  staining  can  be  effected  by 
cultivating  them  in  suitably  coloured  media. — T.  F.  B. 

Photography  in  colours  ;    Process  of  .     E.  N.   White. 

Fr.   Pat.  417,003,  dune  1,  1910. 
A  SUPPOET  is  coated  successively  with  a  number  of  sensi- 
tised films  of  different  colours,  the  films  being  arranged 

in  order  of  the  photographic  values  of  then  col -  or  in 

otler  suitable  ways.  Suppose  a  support  to  be  coated  with 
four  m  en.  yellow,  and  white  ur  blue  ; 

when  this  is  exposed    bem  gative,  the  portions 

beneath  the  transparent    p  corres- 

ponding to  red.  will  be  acted  u]  strongly  by  the 

Light,  which  will   penetrate  to  the  lowest  on 

devi  ii    of   the 

original  in  colon  i  d,  provided  that  the  colours  of 

the  original  were  of  equal  intensity. — T.  F.  B. 

images;     Process    for  In/ 

:■'  rcha, 

balata,  etc.     3.  Riedci      Ger.  Dec.  4,  1909. 

Win  i  data 

with  asphalt u in  or  analog' ,i  i  t|i,; 

solution   evaporated,  a  solid  solution  of  the  asphaltum 


in  the  rubber  is  obtained  ;    when  a  thin  layer  of  this  is 

:  to  liizlit .  the  solution  is  destroyed,  the  rubber  I 
coming  to  the  surface,  and  the  layer  loses  its  affinity  for 
powdered  colours,  and  also  becomes  permeable  to  alcohoL  i 
If  the  lav  i  of  asphaltum  and  rubber  is  backed  with 
collodion  or  gelatin,  exposed  to  light  under  a  negative 
and  then  treated  with  a  solution  in  alcohol  of  a  dyestuff 
which  will  stain  the  support,  a  positive  will  be  obtained; 
or  by  using  the  "  dusting  "  process  (see  Eng.  Pat.  7932 
of  1909;  this  J.,  1910,  113),  a  negative  results.  If  the 
gilatin  or  collodion  contains  an  iron  salt,  and  the  exposed 
til  id  is  treated  with  a  solution  of  tannin,  a  black  and 
white  positive  is  produced.  Similar  results  may  be 
obtained  by  impregnating  the  support  with  suitable 
metallic  salts  and  then  treating  with  a  gaseous  substance 
which  will  form  a  coloured  compound  with  the  salt. 

— T.  f.  b. 

Line  screens  ;    Process  for   producing  from  fabrics 

made  of  coloured  artificial  fibres  which  soften  on  hinting. 
F.  Fritz.     Ger.  Pat.  227. 130.  Feb.  14,  1908. 

A  fabric  which  has  been  made  from  suitably  coloured 
threads  of  artificial  silk,  celluloid,  etc.,  which  become  soft 
!»,  is  laid  on  a  glass  plate,  and  subjected  to  heat 
and  pressure,  whereby  the  fibres  are  flattened  out  and 
united,  forming  a  line-screen  without  colourless  interstices 
(compare  Ger.  Pat.  223,619  ;  this  J.,  1910,  977).— T.  F.  B. 

Polychrome  screen  [for  photography]  and  process  of  making 
the  same.  G  L.  A.  Brasseur,  New  York.  U.S.  Pat. 
974,464,  Nov.  1,  1910. 

See  Eng.  Pat.  18,750  of  1908  ;  this  J.,  1909,  259.— T.  F.  B. 

Drying  of  perforated  cinematograph  films  ;    Apparatus  for 

the    continuous   .     Comp.    Gen.    de    Phonographes, 

Cinematographes,  et  Appareils  de  Precision.     Fr.  Pat. 
416,554,  Aug.  9,  1909. 

See  Eng.  Pat.  21,099  of  1909  ;  this  J.,  1910,  720.— T.  F.  B. 

Cettvlosc   esters   and   their   treatment.     Fr.    Pat.    416,752. 
See  V 


XXII.— EXPLOSIVES;    MATCHES. 

Explosives  ;   Method  of  determining  the  stability  of  »'n 

different   countries.     Z.   ges.  Schiess-und  Sprengstoffw., 
1910,  5,  21—25,  72—74.  210—212,  432 — 437. 

At  the  sixth  International  Congress  of  Applied  Chemistry 
at  Home  in  1906,  a  committee  was  formed  to  investigate 
the  question  of  the  unification  of  the  methods  of  determin- 
ing the  stability  of  explosives.  At  the  seventh  Congress 
in  London,  in  1909,  a  preliminary  report  was  made  by 
MM.  Watteyne  and  Stassart  upon  the  methods  employed 
in  various  countries. 

Britain. — Explosives    are    divided    into    seven 
s.   (1)  Gunpowder,  (2)  Nitrate  mixtures  other  than 
gunpowder,(3)  Nitro-compounds  (nitroglycerin,  nitrocotton, 
acid,   etc.),   (4)  Chlorate  mixtures,   (5)  Fulminate, 
(6)  Ammunition,   (7)  Fireworks.     C.   Lundholm  gives   an 
.nt    of    the   official    methods    employed    for    testing 
explosives.     The  details  for  heat  test,  liquefaction,  exuda- 
tion, etc.,  are  quoted  from  the  Home  Office  specification. 
The  methods  employed  by  the  chemical  advisers  to  the 
expl  partment    for   investigating  sensitiveness  to 

shock,  friction,  etc.,  which  are  not  dealt  with  in  the 
specification,  are  as  follows  : — Sensitiveness  to  shock: — A 
plosive  is  spread  out  on  an  anvil  weighing  91  kilos. 
A  steel  cylinder  1-27  cm.  high  is  then  placed  on  the  explosive 
and  a  steel  ball  weighing  either  227  grms.  or  454  grms.  is 
allowed  to  fall  on  the  explosive  from  a  determined  height. 
The  least  height  at  which  explosion  does  not  occur  is 
recorded.  The  cylinder  and  ball  are  cleaned  very  carefully 
matter,  and  residues  from  previous  experi- 
ment-. In  listing  chlorate  explosives  the  sample  is 
enclosed  in  tinfoiL     A  table  of  relative  sensitiveness  has 
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been  drawn  up  and  now  cxplosivi  ircd  with  tl 

i  nil  la  r  nature  alrcadj  authorised  and  in  i 

I.-  timl  friction.      A  Anal]  quant  itvof  1  hi 
is  placed  '  ■  lab  and  u    ted 

u I'ii  mallet   (32"  or  n  wooden  mallot   -L 

leather  (341  grit  I  In     latter  is  II 

.  blorate    i  xplo  ivos.     Should     i  lie     lui 

explosion,  furl  hei  v  tep  i  iim  ill 

sink  whit  Ii  has  its  end  i  ii 

The  sample  o!  explosive  is    pre  id  on 

wood,  and  given  a  glancing  blow   with  the  bevelled 

lln   broomstii  k.     Should  I  hi 

t hut   the  explosive   is   loo  sensitivi    to   he  autl    ri 

manufacture.     Ignition   temptraJurt        \     ■ 

iim.   long  and   1-87  cm  potion  is  supported  at   one 

end,  the  other  end  being  heated   bj 

oertain  time,  mi  ing  to  -   diation,  thi 

inn-    point    ni    the    Btrip    n 

on  the  heated  strip  at   which   gunpowder  Iton 

explode  lire  noted.     The  point  where  the  i  xplosi-ve  ni 

investigation     ignites     is     then    doterminocl      Should     ii 

explode  nt  ii  lower  temperature  than     un  otton,  fui 

Bxperimenta    are   i  arried    out    b;  tpl 

in   an    iron    tube    immersed    in   an  oil  bath.     Should  the 

temperature  of  explosion  prove  to  he  considerablv  l 

than   that   oi   guncotton  it  is  vol  I  be 

explosive  would   be  .mi  horisi  d,      Spn 

txpiosivea. — A   thin  layer  ol    Ihi    i  I  I  ■<         i  in  a 

shallow  dish.   is  exp 

i!  hours,  and  then  at  20°  C.  for  18  ment 

is  repeated  fiftj  times      A 

the  sample  2.~>  limes  alternately    to  dry  and 

The    explosive    is,    after   tb 
subjected    to    the    tests    fi  i 
friction. 

Pranci       l  he  tests  to  which  exp  itted 

are  (a)  Rate  of  burning  in  I 
shook  and  friction,  (e)   Explosion  in 
Explosion  on  a  lead  cylinder  in  tl 
Trau/.l  block,  (/)  Explot  ■   i  in  a  bore] 
of  the  stability  under  various  con  I 

the   heat    test    are, 
similar  to  those  in   use  in    England,      ["hi 
IHiints  of  diffcreni  e.     The  wel 
dried  m  an  oven  at   6i    i 

Itself    is    66   C.     Tlie    moistening    solution    consist!     of 
glycol  in    1 1    part ).    and    water     9    p  irts).     Niti 

led  from  explosives  by  water  di>].l.i  ould 

give  .i  heat  test  oi  m  I  li      than  20  minuti  ■ 

Holland.     Q.  van  Pittius  states  that  in  Holl 
are  divided  into  tour  i  lasses,  la)  Gunpowdi  i 
powder  and   nitrocotton,   ic)   Dynamite,   and    (d     : 
explosives.      The  test 

a  weight  of  IS  kilos,  falling  from  a  height  of  H2  i  m. 
explosive  is  wrapped  in  tinfoil.  \  ban  mei   and  anvil 

test    js   also   employed.     The  sensitivem  ion 

is  determined  by  using  detonators  of  0-6,  1-0,  1-".  and  - 
grms.  of  fulminate.     In  testing  Bafety  explosives   10 

ii.  .1  up  in  a  sheet   iron  canisti  r.    n  ; 
with   inflammable   material,   soaked   in   paraffin.     Thi 
set  on  lire  in  order  to  see  whethei  thi 
explosively    or    only    burn    off    quietly.     The    I 
is  carried  out  at   80    C,  using  for  nit 
for  smokeless  sporting   pi  wder    t  grms..  and  for  mill 
powder   7   arms.     The   heat    tests   should    not    be    below 
80  minutes.  r>  minutes  and  10  minutes  respectivi 
"  fume  "  test  i-  carried  out  in  a  tube  of  is  mm. 
and   55   mm.   high,  elosed   wi  h   a    ground   glas 
The  tills-  is  heated  daily  in  an  oil-bath 
time  is  noted  when  nil  fumes  appear. 
and    Navy   differ,    the    temperature    varying    from    94 
to  101    I  !.,  the  quantity  of  explosive  from  2-5  to  10  grms.. 
and  the  times  before  which  red  funics  should  in 
from  3  to  10  days.     The  Bergmann  and  .lunk  test 
J.,    1904.  953),  the   135°  C.   fume  test  and  the  explosion 
test  are  also  employed. 

Spain.— M.   Jacque  states   that    in   Spain   the   b 
for  nitroglycerin  should  not   be  1    -  than  15  minuti 
72°  c.  whilst  nitrocotton  should  i  'f  '•-- 

than   Id  minutes  at  80°  C,  and  a  Vieille  test    .  .i 


i  hours 

or  immediate  use  ;    un 

lyi  erin 
'ian    12 

;i   i 

■ 

t  more 

- 

.    1903, 
511,  924  ; 

i 
Bull.  So,.  l„.l 

.ion 
with 

•  'it; 

inixi I 

n  h    unro- 
ll, 
•in'.'  on  ii 

■ling 

1 1  i'.n. 

r.  it. 

ni    of  the    '  hwtry   in   . 

the  manufacture 
ii  his  ,|..  1909, 
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544).  sad  faotories  ate  Don  established  in  Tientsin,  Pckin, 
Hankow.  Shanghai,  and  many  other  towns.  These 
w  been  erected  at  the  instigation  of  the 
Vueroys  and  are  protected  by  many  rules.  Not  inoN 
limn  one  factor}  may  be  erected  in  the  sain.  town,  so  that 
each  one  established  enjoys  a  sort  of  local  monopoly. 
The  largest  factory,  irhich  is  al  Hankow,  employs  3800 
workers,  male  ami  female,  an.l  has  a  daily  output  01 
60  to  60  tons  (metric)  of  matches.  Other  Chinese  factories 
produce  30  tone  a  day.  All  these  factories  are  established 
upon  a  solid  business  foundation,  and  many  of  them  are  , 
already  extending  their  business  connections.  '1  his 
rapid  development  of  the  industry  in  China  indicates  that 
in  a  short  time  Japanese  matches  will  be  unable  to  compete 
with  the  Chinese  product,  for  the  n«;  of  Is  hour  in  China 
:-  i  onsiderably  less  thar  in  Japan  and  the  cost  of  larriage 
is  saved.  Tin  decline  in  the  exp  irts  of  Japanese  matches 
to  China  must  be  attributed  entirely  to  the  development 
oj  the  Chinese  industry.  At  present,  however,  China  is 
entirely  dependenl  upon  Japan  for  the  wood  required  ( 
fur  the  matches  and  the  boxes,  and  unfavourable  elimatic 
conditions  striu  likely  to  prevent  the  produetion  of  such 
wood  in  the  immediate  future.  Hence  the  development 
of  the  Chinese  match  industry  will  be  accompanied  by  an 
increased  exportation  of  Japanese  wood  to  China. — C  A.  M. 

Patents. 

Explosive  charges.  ('.  E.  Bichel,  Hamburg,  Germany. 
Eng.  Pat.  17. 1*»4.  July  19.  1910.  Addition  to  Eng. 
Pat.  19,215  of  19011  (this'  J..  1907,  115,  991). 

In  order  that  nitro compounds  should  be  as  insensitive 
as  possible  when  used  in  moulded  form  in  pasteboard 
cases  as  charges  for  shells,  the  formation  of  dust  between 
the  cases  and  the  charge  due  to  the  crumbling  of  the 
nitrocompound  should  be  prevented,  and  the  case  should 
surround  the  charge  so  closely  that  on  tapping  no  hollow- 
sound  is  heard.  Kven  when  the  charge  has  been  moulded, 
under  pressure,  in  a  thoroughly  dried  pasteboard  case, 
the  absorption  by  the  case  of  a  small  amount  of  moisture  i 
is  sufficient  to  cause  it  to  expand  and  it  will  then  no 
longer  adhere  to  the  charge.  To  prevent  this  trouble 
it  is  proposed  to  introduce  a  pasteboard  case  into  a  mould, 
the  internal  diameter  of  which  slightly  exceeds  the  outer 
diameter  of  the  case,  and  then  whilst  the  ease  is  being  filled. 
air  pressure  is  by  a  special  device  allowed  to  act  on  the 
interior  of  the  case  only.  This  expands  the  case  and  forces 
it  closely  against  the  enclosing  mould.  After  the  charge 
has  solidified,  the  contraction  of  the  case  and  its  continued 
elasticity  prevents  the  formation  of  any  interstice  between 
it  and  the  charge. — G.  YV.JlcD. 

Explosive  compound.      H.  .Maxim.  New    York.     U.S.  Pat. 
974,000,  Nov.  x.   1910. 

The  composition  is  made  by  incorporating  pyroxylin,  tri- 
nitroanisol,  and  nitroglycerin,  heating  the  mixture,  keeping 
the  pyroxylin  wet  during  the  gelatinising,  and  then 
drying. — Q.  \V.  .Mi  1). 


and  heating  the  solution  on  tile  water-bath  until  a  pre- 
cipitate is  formed.  This  is  well  washed  with  hot  water. 
The  dry  precipitate  is  then  boiled  with  dilute  alcohol 
(2  parts  to  I  of  water)  until  the  alcohol  is  no  longer  coloured. 
The  dried  residue  is  amorphous  and  greenish  black. 
The  yield  is  22  per  cent.  It  contains  nitrogen,  does  not 
melt  at  390°  C,  and  leaves  only  traces  of  ash.  It  is  scarcely 
soluble  in  water,  alcohol,  and  ether:  it  dissolves  in  con- 
centrated formic  acid,  but  separates  again  on  copiously 
diluting  with  water.  The  ammonium  compound  is  formed 
by  passing  ammonia  gas  over  it ;  the  mass  quickly  becomes 
hot,  and  the  current  of  gas  is  maintained  until  it  cools  again, 
when  it  is  spread  out  and  kept  in  vacuo  for  2 — 3  hours. 
It  is  very  stable  and  dissolves  in  water  with  a  reddis' 
colour.  It  is  u  delicate  indicator.  1  c.c.  of  a  solution  of 
0-1  grm.  in  100  c.c.  of  water,  added  to  100  c.c.  of  boiled 
water  gives  a  blue  colour  with  0-8  c.c.  of  A'/ 100  sodium 
hydroxide.  Addition  of  0'5  c.c.  of  A'/ 100  acid  colours 
the  solution  red.  Compounds  with  methylamine  and 
dimethylamine  can  also  be  formed. — A.  Sbld. 


Litmus  ;    Note  on  the  portion  of  soluble   in  alcoh 

P.  Scheitz.     Z.  anal  (hem.,  1910,  49,  73«i —  739. 

The  author  has  isolated  a  characteristic  substance  from 
that  portion  of  litmus  which  is  soluble  in  alcohol.  After  I 
series  of  purifications  1-5  per  cent,  of  ash-free  product  wa 
obtained  from  purified  litmus.  It  is  light  brown  in  colour 
and  burns  on  platinum  foil  without  melting.  It  dissolve 
easily  in  pyridine  and  concentrated  formic  acid.  The 
ammonium  compound  is  formed  by  passing  ammonia  over 
the  product  until  the  heat  evolved  at  first  has  dissipate 
and  keeping  the  resulting  compound  in  thin  layers 
vacuo  for  2 — 3  hours.  It  has  a  deep  blue  colour  and 
dissolves  in  water  with  a  reddish  colour.  It  is  a  ver 
delicate  indicator,  being  about  twice  as  sensitive  as  the 
purified  azolitmin  compound  (see  preceding  abstract). 
It  is  very  stable.  At  115°  ('.  it  is  decomposed  without 
melting.  The  aqueous  solution  is  very  stable  and  can 
kept  in  closed  vessels  for  a  long  time,  without  any  altera- 
tion. It  is  sensitive  to  carbon  dioxide.  Compound 
can  be  also  formed  with  methylamine  and  dimethylamine 
The  portion  of  litmus  insoluble  in  alcohol  consists  chiefly 
of  azolitmin.  Owing  to  its  indifferent  behaviour  to  solvents. 
it  cannot  be  obtained  in  a  pure  state.  (See  preceding 
abstract.) — A.  .Sbi.d. 


Cupel"  ;    Experiments  with  Portland  cement .     T.  P. 

Holt  and  N.  C.  Christensen.     Eng.  and  Min.  J.,   1910, 
90,  560—561. 

The  authors  find  that  Portland  cement,  gauged  with 
6 — 10  per  cent,  of  water,  forms  a  convenient  substitute 
for  bone  ash  in  making  cupels.  Cement  cupels  are  strong, 
and  will  absorb  their  own  weight  of  litharge  ;  the  loss  of 
silver  by  absorption  is  about  the  same  as  with  bone  ash. 
Cupels  made  of  a  mixture  of  cement  and  bone  ash  were 
in  some  respects  superior  to  either  cement  or  bone  ash 
alone. — I.  T.  D. 


Explosive.     L.  Gray,  Cleveland.  Ohio.     U.S.  Pat.  975.030, 
Nov.  8,  1910. 

Sex  Eng.  Pat   25.553  of  1909  ;   this  J.,  1910,  235.— T.  F.  B. 


XXIII.— ANALYTICAL  PROCESSES. 

Azolitmin;   Commer<  — .    P.  Schcitz.    Z.  anal.  Chem 

1910.  49.  73.5—731;. 
Commercial  azolitmin  is  regarded  by  the  author  as  an 
ammonium  salt.  The  ammonia  found  in  the  various 
samples  examined,  averaged  8-5  per  cent.,  the  amounts 
varying  but  little.  It  leaves  very  little  ash.  \\  hen  heated 
to  100"  C.  for  3 — 4  hours  it  loses  the  power  of  dissolving 
in  water.  The  commercial  produei  i^  purified  by  dissolving 
in  ammonia,   adding  excess  of   dilute   hydrochloric   acid 


Nitrogen  by  the  Kjeldahl  method  ;  Notes  on  the  determination 

of .     P.  L.  Hibbard.     J.  Ind.  Eng.  Chem.,  1910,  2, 

463—166. 
The  author  has  studied  the  Kjeldahl  method  as  applied  to 
dried  blood  and  bone  meal.  The  time  of  digestion  required 
with  10  grins,  of  potassium  sulphate  and  0-5  grm.  of  copper 
sulphate  is  about  3  hours.  In  the  distillation  with  sodium 
hydroxide  or  magnesia  practically  all  the  ammonia,  with 
50 — 75  c.c.  of  water,  is  obtained  in  10 — 15  minutes. 
About  10  grms.  of  potassium  sulphate  with  0-5  grm.  of 
copper  sulphate  seems  to  be  the  best  quantity.  More 
potassium  sulphate  causes  difficulty  during  distillation, 
and  more  copper  sulphate  appears  to  cause  loss  of  nitrogen. 
Bumping  during  digestion  can  be  avoided  by  addition  of 
1 — 2  grms.  of  ferrous  sulphate.  Ammonia  may  be  lost 
during  digestion  if  too  much  acid  has  been  driven  out. 
but  the  loss  does  not  seem  to  be  connected  with  the  flame 
striking  the  flask  above  the  level  of  the  liquid,  as  is  some- 
times stated.— W.  H.  P. 
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.l/.'.'i/i-wi./ii/.  ,■   Sirn/J,  method  fw  txpdling  largi  quantitiet 

"I       inntuniiiw     .<///..     <  •■     th,     ,/,/,.,.  .1 

Jfenbor.     '/..   anal.   Cham  .    It'lo.  49.   788 
Tin:   following    procedure    in    the   determination    ol    the 
alkali   metals   i-   recommended    when   large  quanti 
ammonium  salts  are  present  :     The  solution  containing  the 
alkali  -alts  is  evaporated  on  the  watei  bath  until 
forma  and  then  allowed  to  oool  ;    hull  the  volume  ol  oon 
oentrated  sulphuric  acid  is  now   added  and  the  mixture 
heated   over   a   small   Mann.     After   evaporation   ol    the 
remaining   water,   the   ammonium    saltt    can    be   quick!] 
driven  ,,tf.  together  with  the  sulphuric  acid  <>n  beating 
more   strongly.     As    the    boiling    point    ol    concentrated 
sulphuric  acid  is  higher  than  the  dissociation  temperature 
of  the  ammonium  salts  of  mineral  acids  and  as  thi 
do  not   crystallise  from   the   hot    concentrated   acid,  the 
troubles  usually  caused  by  bumping,  spitting,  and  dei  n  pi 
tation  are  avoided.     A,  Sbld, 


Ooid  i  '/'hi  lit* rmination  ,,/  — —  by  tnenru  <<i  hydrogen 
peroxide.  L  Rflesler,  '/..  anal.  Chem.,  1910,  49. 
739     740. 

In  Vaiiino  and   Leemaii's  method  for  determinir 
(this  J.,  1899,  788),  the  metal  is  precipitated  b)  hj 
peroxide  in  the  presence  of  an    alkali   hydroxide,    the 
reaction  being  complete  in  s  few  minutes  in  the  cold. 
It  is  found  that  ^old  is  also  precipitated  quantrl 
(99*66    99-77  per  cent.)  from  an  aqueous  solution  of  the 
ohloride  by  an  excess  of  the  peroxide  alone,  after  standing 

for  a  day  ( in  the  cold) :  the  filtrate  gave loloration  on 

heating  with  sodium  hydroxide.  With  additiot 
I  it  It  i  ii  in  carbonate  (hot  saturated  solution!  the  '_">ld  is 
precipitated  in  a  few  hours,  but  the  metal  must  la-  washed 
with  dilute  hydrochloric  acid  to  avoid  high  results.  If 
a  concentrated  solution  of  sodium  carbonate  he  used 
instead  of  the  lithium  carbonate,  the  gold  is  precipitated 
in   a   short   time,   99-89 — 100-00   per  Cent    of  the  amount 

taken  being  found.  -A.  Sbld. 

Mercury:     Volumetric  determination  oj  by  mem 

iimmcmi'i.       II.   Brcssanin.       Ann.  (him.    aiuilvt.,    1910, 

15.  413    -115. 
Thk    author    modifies    the    original    method    of    Archetti 

(Boll.  farm..  1900,  765),  of  precipitating  mercuric  chl le 

solution  with  i-xos-  of  ammonia,  and  then  titrating  the 
amount  of  free  ammonia  remaining.  The  modified 
method  is  claimed  to  give  results  comparable  in  accural  \ 

with  those  obtained  gravimetrically.     Forty  c.c.  of  .X  10 
ammonia  solution  are  run  into  a  stoppered  100  c.c.  flask 
Twent]  c.c.  of  the  solution  of  mercuric  chloride,  apuroxi 
matelv  .V   lo  concentration,  arc  then  added,  and  sufficient 
distilled   water  to  make  the  whole   up  to   100  c.c.      After 
standing  well  stoppered,  until  clear.  25  c.c.  are    pipetted 
ott   and   titrated    with    .V    10   acid,    with   litmus   indicator. 
It  is  found  that  to  obtain  satisfactory  results,  the  excess 
of    ammonia    over    mercuric    chloride    should    !»■    in    t  lie 
molecular  ratio  of  4  :  1.      Under  these  conditions  1  . 
.V    111  ammonia  is  equivalent  to  941866  grm.  of  mercuric 
chloride    -J.  i).  B. 

Arsenic  acid  m  presence  ol  arsenious  acid  and 

determination    oj hy    meant    oj    magnesia    -nurture. 

.1.  c.  Brunnich  and  F.  Smith.    Z.  anorg.  them..  1910, 
68.  292—296. 
Thk  authors  find  (contrary  to  I.utz  and  Swinne,  this  J., 
1909,   1225)  that  araenia  aoid  may  I-    determined  in  the 
presi-nce  of  arsetiious  acid,  by  means  of  magnesia  mil 
if    the   solution    contain    not    more    than   0-5    per   cent,    ol 
arsenious  anhydride  and  au  amount   of  alkali  sails  cone- 
sponding  to  an  original  content  of  not  more  than  about 
1   per  cent,  of  sodium  hydroxide.     As  little  ammonia  as 
possible    should    be    present    in    the    magnesia    mixtm 
suitable  solution  containing  5-5  per  cent,   of   magnesium 
chloride    (MgCl„6H,0),     W-5    per    cent,    of    ammonium 
chloride,  and    1-4   per  cent,   of    ammonia   I.XH-,!;     exoes 
of  ammonia  must  not  be  add.-d  as  usually  recommended. 

— K.  Sops. 


Carbon  latraoMarids   vapom        l  I  ■■■ 

and  it*  ••  /.i/o.  unnlyt  P     I  tnnaai  h       • 

1010,  4.i    SIS  i     S1S6. 

II  v\  is.,  ri 

1910,  876),  the  author  states  that   hi    and  ),i-  pupils  had 

.Ire,,                              large  nuuibci  ot  i  omp*  te  anal 

ol    n 

wolframite,    acheelite,    molybdenum    elm  .       inite, 

•  udli.  hue    aarnotite,  and  patronite)  bj   ir*  srbon 

tetra.  blonde   vapour  on  tni    lines   previous!]  laid   down 

this  .1  .  1909,  936,  961,  962)       \  di  tailed  i  ommui 
Hon  is  promised.      \ 

VolatUi    fatty    acids,     r/eu     method    fa    Ou    gmtrntitatim 
determination     of  E      Welde      Biochem.     Zeits., 

1910,  28    504 

,i  ion  ol  volatile  in  liquids  oi  animal 

,,  bj  di-tillatioi,  n,  steam  at  100  I  fields  inaoeumte 
results,  chief!)  owing  to  the  hydrolyses  which  ma]  oocui 
in  th.    mixture  at   that   temperature.     The  author  a. 

thi-    l,\    elf,-,  inc..    the   distillation    with    steam    in    ■ 
lo     is  ,,,,,,.  i.  th.    distillii  oi  a 

bath  at  60  I  He-  experimental  arrangement  ii  >milar 
to  that  oi  the  ordin.in  vacuum  distillation,  except  thai 
tie-  capillar]    is  connected   not    with   the  air  but   with  a 

l«>iler  which   is   i i    bj    ,   Same  just   larue  enough  to 

Buppl]    the   ., mount    ot    steam   required.     In  addition  to 

an  ordinary,  water ted  md  condensing 

■  1  immersed  in  ii  e  is  introdui  o  the  appai 

.md  the  watel  pump.     The  level  of  liquid  in  the  distilling 

tlask  is  maintained  In  .,,  .  a-lonal  addition-  ot  »  . 
The  method  has  been  used  with  aqueous  solutionl 
various    a,  ids.    with  id    with    deeomposed    milk. 

conti  nt-.   fao  •  -.   etc.     As   a    rule,   two   b 
distillation    sufft  rire    over    quantitatively    all    the 

i],    tattj    a.  el-    present,   in  luding    i  apri     a,  id. 
If    the    mixture    contains    free    nonvolatile    acid-, 
liberate  equivalent   amounts  of  volatile  acid-  from  then 
•   if   present,  so   that    the  estimation  ot   frei    rolatik 
i     is  onhj    poBafble   if   the   mixture  is  free  iron,   othei 
rhe  total  volatile  a,  ids.  free  and  in  combination 
lis.    ,,,,..     i  !    by   a    -imilar  distillation  aftei 

acidifying    with    ■'    -mall    quantity    of    phosphor*     a.  id. 
The  elyceridea  of  the  volatile  fatty  a.  id-  an    not  deoom. 
posed  in  these  circumstances,     [*cti   acid  remains  ah 
quantitative!]  in  the  residue,  whilst  at  100*  C  it  is  volatile 
in   -team      I:.  \  .  s. 

Hydrogen  Colorimetn  — • 

\    ,     .  hapman.     AnalyBt,   1910,  36.  469     175 

I'm:    method    pi  based   on    the   coloration    pro. 

duced  when  a  solution  ,,f  a  cyanide  is  heated  with  an 
alkaline  pii  rate  mixture  si*  b  as  is  used  in  Jane's  method 
toi  th,  determination  of  creatinine.  The  author  -; 
that  the  coloration  is  due  t,,  the  formation  of  ,  ither  sodinm 
isopurpurate  or  amioo-nitro-phenols  ;  the  former  substau  • 
rmed  when  the  cyanide  is  in  excess  and  the  latter 
when  tic    pane  aeid  predoniina''  I  ding  with  -mall 

quantities  of  cyanide,  the  pjcrate  reagi  -tain 

in  ext  i  SB,  and  in  this  case  the  reaction  is  a  redue  niur 
■  •ue.    amino-nitro-phenoli  rmed.    and 

purpurate.  For  quantities  of  hydrogen  i  yanide  ftuyiug 
from  2  to  s  mgrms.,  the  coloration  produced  is  strictly 
proportioral  to  the  amount  of  hydrogen  cyanide  present 
when  tie  solution  of  the  latter  ■  healed  for  15  minutes 
at  a  temperatun  oi  :■"  C.  with  20  i  c  of  a  saturated 
solution  .t  picric  acid  and  10  c.c.  of  a  10  per  cent,  solution 
,,f  sodium  hydroxide.    The  •  oloration  obtained  is  com- 

[tired  with  tiio-,    xielded   by  known  amounts  of  hydt 
cyanide    when    trc'at^l    under    exactly    similar   conditions. 
Id   a   coloration    >•    obtained   in   the   examination  of 
any  given  solution,   steps   must    i-    taken  to  prove  that 
no  substance,  other  than  hydrogen  cyanide.  ,  sin!,!. 
reducing  alkahm-   pi,  rate   te  present     The   usefulm-- 
the  process  appears  I  limited.     (See  Waller,  this 

.1  .   SlO,   1180]      W.  P.  S. 

Calorimetrie    determination*    on    anthracite    coal.      Pnlmen- 
berg.     Utt  11*. 
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[Deo.  16.  1910. 


Valuation  of  logwood.     GlMSer.     See  IV. 

Determining  sulphurous  acid  in  waste  lyes  of  siilphih    pulp 
mill*.     StuUer.     Set  V. 

Determining  organic  matter  in  wasU  sulphuric  acid.     Michel. 

See  VII. 

Electrolytic  determination  of  chUirin,    in  hydrochloric  acid. 

luiMhauiii  anil  Smith.     See  VII. 

Precipitation  of  vanadic  acid  as  stiver  vanadate,  and  'At 
determination  of  phosphoric  ami  vanadic  acids.  Edgar. 
See  VII. 

DeUeaU  reaction  for  hydrogen.     Zenghclis.     See   VII. 

h'.xamiiuition  of  glaze*  containing  had.     Schoorl.     See  VIII. 

Determining  carbon  and  sulphur  in  high-pern  ntagi  alloys 
of  tungsten,  molybdenum  and  vanadium  with  trial.  Miiller 
aud  Dieth'lm.     Set   X. 

Assay  of  arsenical  nickel-cobalt  silver  ores.    Bullens.     8et  X. 

Thiocyanate  determination  of  copper  [in  ores"].    Tsukakoshi. 
See  X. 

Element  of  chance,  in  the  sampling  of  ores.     Wright.     See  X. 

Primary  and  secondary  bromine   values   of  oils.     Vaubel. 
See  XII. 

Separating  solid  from  lijuid  fatty  acids.     David.     See  XII. 

Examination  of  wool-grease  oleines.      Marcusson.     See  XII. 

Detection  of  mineral  oil  in  wool-grease  oleines.     Winterfeld 
and  Mecklenburg.     .See  XII. 

Detection  of  rosin  oil  in  wool-grease  oleines.       Winterfeld. 
See  XII. 

Chrome  paint  analysis.     Scherubel  and  Wood.     See  XIII. 

Some  properties  and  the  determination  of  raffinase.     Herzfeld. 
See  XVII. 

Determination    of    ether    and    benzene    in    alcohol.     Wolff. 
See  XVIII. 

Electrical  conductivity  of  milk  and  detection  of  addid  vain 
or  electrolytes.     Binaghi.     See  XIXa. 

Volumetric  determination  of  manganese  in  water.     R<  dc  n- 
burg.     See  XIXb. 

Determining  quinine  by  titration.     Katz.     See  XX. 

Determination  of  total  alkaloids  in  colchicum  seeds.     Farr 
and  Wright.     See  XX. 

Tetranitromethane.     Berger.     See  XX. 

Decompositicm    of   trichloracetic    acid    into   chloroform    and 
carbon  dioxide.     Stolle.     See  XX. 

Volumetric  determination  of  nilric  acid  in  nitrocellulose, 
nitroglycerin  and  other  compounds.  Bronnert.  See 
XXII. 

Patent. 

Colours ;      A  pparaius    for    analysing    mixtures    of    . 

A.  Kubicck.      Fr.  Pat.  416,190,  May  21,   1910.     Under 
Int.   Conv..  May  26,   1909. 

See  Eng.  Pat.  12,715  of  1910;  this  J.,  1910,  1180.— T.F.B. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

Acetylene  :     Adsorption   of   by   colloidal   palladium. 

C.    Paal   and   C.    Hohenegger.     Ber.,    1910,   43.    2084— 

2692. 
Colloidal  palladium  exhibits  a  very  marked  adsorptive 
power  towards  acetylene  ;  the  amount  of  acetylene  which 
it  is  capable  of  adsorbing  reaches  nearly  two  molecules  per 
atom  of  palladium,  or  nearly  5,000  times  the  volume  of  the 
palladium.  The  action  goes  on  rapidly  at  first,  then  more 
slowly,  and  docs  not  finish  for  several  days.  Rise  of 
temperature  and  slight  increase  of  pressure  accelerate 
the  action,  and  tin  gas  adsorbed  under  these  circumstances 
is  not  given  off  again  at  the  ordinary  temperature  and 
pressure.  On  exposure  to  air,  part  only  of  the  acetylene 
is  given  off,  and  very  little  is  absorbed  if  this  same  palla- 
dium hydrosol  be  again  exposed  to  acetylene.  Probably 
solid  and  liquid  polymers  or  condensation  products  are 
formed,  which  impede  the  action  of  the  palladium  on 
the  gas.  Adsorbed  acetylene  exhibits,  as  might  be 
expected,  increased  chemical  activity. — J.  T.  D. 

Acetylene ;    Adsorption   of    by  palladium  black.     C. 

Paal  and  C.  Hohenegger.     Ber..'  1910.  43,  2692—2094. 

Palladium  black,  suspended  in  an  aqueous  solution  of 
sodium  protalbinate,  or  in  water  containing  ammonia 
or  alcohol,  is  hardly  inferior  to  colloidal  palladium  (see 
preceding  abstract)  in  its  power  of  adsorbing  acetylene. 
The  same  polymtrs  or  condensation  products  appear  to  be 
formed  as  with  colloidal  palladium,  only  in  smaller  quantity, 
and  the  adsorbed  acetylene  shows  the  same  heightened 
chemical  activity  as  in  the  case  of  colloidal  palladium. 

—J.  T.  D. 


Books   Received. 

Technical  Mycology  :  The  Utilization  of  Micro- 
organisms in  the  Arts  and  Manufactures.  A 
practical  Handbook  on  fermentation  and  fermentative 
processes  for  the  use  of  brewers  and  distillers,  analysts, 
technical  and  agricultural  chemists,  pharmacists,  and 
all  interested  in  the  industries  dependent  on  fermenta- 
tion. By  Dr.  Franz  Lafar,  Professor  of  Fermentation- 
physiology  and  Bacteriology  in  the  Imperial  Technical 
High  School,  Vienna.  Translated  by  Chas.  T.  ('. 
Salter.  Vol.  II. — Eumycetic  Fermentation.  Part  II. 
Chas.  Griffin  and  Company,  Limited,  Exeter  Street, 
Strand.     1910.     Price  18s. 

8vo  volume,  containing  695  pages  of  subject  matter,  with 
50  illustrations,  and  an  extensive  bibliography  of  135 
pages,  also  an  alphabetical  index  of  subjects.  This  forms 
the  conclusion  of  a  work  the  first  volume  of  which  appeared 
in  1898,  (see  this  J.,  1898,  504),  and  the  second,  (Part  I.), 
in  1903  (this  J.,  1903,  444).  The  text  is  subdivided  on 
the  following  plan,  which  also  indicates  the  general  nature 
of  the  contents  :—  Section  XIII.'  Yeast  Nutrition  ash 
Yeast  Culture,  (i),  Mineral  foodstuffs,  (ii),  Organic 
foodstuffs,  (iii),  Requirements  in  oxygen,  (iv),  Cultiva- 
tion and  reproduction  of  yeast,  (v),  Effect  of  certain 
technically  important  chemical  influences  on  yeast.  Sect. 
XIV.  Life  History  and  Variability-  of  the  Sacchabo 
mycetes.  Classification  of  the  Saccharomycetes 
and  Schizosacciiabomycetes.  (i),  Saccharomycetes  in 
nature,  (ii),  Variability  and  heredity  in  Saccharomycetes. 
(iii),  Classification  of  Saccharomycetacece  and  Schizosac- 
charomyceiacea*.  Sect.  XV.  Morphology  and  Classi- 
fication of  certain  technically  important  hiqhee 
Ascomy-cetes  and  Allied  Forms,  (i),  Morphology  and 
subdivision  of  Aspergillacece.  (ii),  Chemical  activity  of 
the  Aspergillacece.  (iii),  Mycosphcerella  tulasnei  and 
SphcenUina  inlermixta,  otherwise  Cladosporium  herbarum 
and  Dematium  pullulans.  Sect.  XVI.  General  Mob- 
phology,  physiology,  and  classification  of  technically 
important  budding  fungi  of  the  group  "  Fungi  imper- 
fect!" (i),  Torulaceaz,  pink  yeasts  and  black  yeasts, 
(ii),  Mycoderma.     (iii), Saccharomycetes apiculatits.  (iv),Tlle 


v., I.  win.,  s,.    ■  ;  | 
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monitta  and   oidia      S*<  i     Mil     Cm     I  n   I  urn 

Em  mi      \.  no»      oi      i  i  i-  (i).  All  ohi  li 

chemistry     "i     id.  ciln.li,'    fermentation,     (iii),     Eji 
dei  ompoaing    disaci  bat  ide       nil     p 
Endotrj  ptase  and  philothion. 

Tcimsim  stiiii.  K  m  i  •■  in  '     job    1911.     Verlag  det  Ton- 

induatrie-Zeltung  0.  m.  I'.  II.     Berlin,  \  W.  21, 
PotJJUtT-BOOK  size,  and  compiled  in  three  parte,   Pari    I 

serving  as  almanack   and    notel !-.   w  iili   pencil!   blank 

pages,  iii-.;    also  furnished   with  tabulated  data  al   the 
■•ml.  f> >i m n li  ami  molecular  weights  of 
rabstanoes  fur  the  chenusl  and  work,  '  in  clays,  etc.,  and 
i'l. ink  pages  fur  laboratory   noti        i.   i     bound  in  water 
proof  cloth,     Part    II.   contains  a  concise   record   "f  nil 

■  lulu    likely    to    Do    useful    I"    the    i-li al    engineer    ami 

manager  in  tin-  preparation  of  clays,  pottery  and  buil 
materials,    Suoh    data    inolude    melting    points,    fuels, 
calorific    values,     explosives,     protection     from     lead- 
diseases  ami     accidents,     tabulated     data     relating     to 
logarithms,  rates  of   day  wages,  and  wages  by  tin-  hour, 
weights  and  measures ;  also  foreign  mouoj  tabli        ' 
are  altogether  165  pages  of  matter,  and  an  alphabetical 
index     Part   111.  contains  210  pages  of  subject   matter, 
and  may   be    divided    into  two   parts,  fAi    first,   an    index 
nf  hunks  ami  works  of    referenoe    recommended,  on  all 
subjects  related  '■'  the  clay,  pottery  ami  buildini 
industry,    and    arranged    alphabetically  ;    tin    second,    a 
direotory  with  names  and   addresses  of  nun-   furnishing 
all  requisite  articles  and  materials,  hut  arranged  alphabetic 

rally  as  regards  the  materials.  etO.,  referred   to. 

Nl\v    RlDl  i  Tins     Minimus    IN     Vi'i         I     i  \nu\si-: 

A  MiixncKAi'ii.  By  KiiMisn  ksi.nr.  Ph.D..  SJ.8  . 
and    Eva    11  i ii bert.     Longmans.    Gre  0.,   39, 

Paternoster     Row.     London.     1910.     Price     .'ts.     net. 
New   York,  Bombay,  and  Calcutta. 
8vo  volume,  oontaining   104  pages  of  subject   matti 
table  of  references,  and  an  alphabetical  index  of  suhj 
The  subject  matter  is  classified  as  follows  : — I.  Prepara! 
of  titanous  salts.     Titanous  salts  as  qualitative  reducing 
agents.     II.  Titanous  chloride  as  a  quantitative  reducing 
agent.     111.  Details  of  analytical  methods.     tV.  Tungsten 
ami  molybdenum, 

Trattato  di  Chimh  a  IHOBOANIOA.  nnreu.i:  E  Arpi.iOATA 
all'  IxDrsTRiA.     Dot'.    E.  M"i  is  mil     Terza  edizione 
rivedutaeampliata.      (J.  Hoepli     Milano.     1911.    Prioe 
Lire  16. 
Bvo  volume,  containing  904  pages  of  subject  matter,  with 
280  illustrations  and  3  plates  (1  coloured),  and  an  alpha- 
betical   index.     The    work   is   divided    into    three    parts. 
Part  I.  (170  pages),  dealing  with  general    nil  theori 
chemistry,  is  prefaced   by  a   brief   historical  account  oi 
the  science,  and  includes  sections  on  the  fundamental  laws 
of  modern  chemistry;    laws  relating  to  gases;    thermo- 
chemistry;   substances   in    the   liquid    state; 
and    substances    in    the    solid    state.      In    Parts    II.    (non- 
metals,   382   pages)   and    III.    (metals.   352    pages),   the 
arrangement  is  based  on  the  periodic  system.      Prefacing 
Part  III.  are  brief  sections  On  alloys  and  electroi  b    D 
Prominent  features  of  the  book  are  tin    description 
teehnical   processes   and   the   trade   statistiis.    i 
recent  years  up  to  and  including  1909  b<  ing  riven  in  many 
cases.     The  purification  of  water  for  industrial   pun 
is  dealt   with   in  an  appendix. 

Dizionario  di  Merceolooia  e  di  Canui  v   Arm, 

AIXA  C'OXOSCENZA  DEI  PrODOTTI  DELLE  C'AVE  E  MlNIEKK. 
DEL  SCOW  E  DELL'  IndI'STRM  ins  si'liMt.E  RIOT  IRD0 
Al    PRODOTTI     AlIMENTARI,    ClIIMRI.     B     F.VKMAil 

Pel   Prof.   \'.    Yillavecviii  i   mil   la   Oollaboraxione  dei 
Dott.  G.  Kabris.  Dott  G.  Rossi,  e  Dot*,  A    Bl 
Terza   Edizione,   eompletamente  rivedn  pliata. 

Vol.   I.    Letters  A.M.  I".   Hoepli.  Milan,..      It'll. 
Lire  15. 
This  dictionary  of  commerce  and  applied  chemist  r\ 
8vo  volume,  containing   1568  columns  nf  subject  matter 
dealing  principally  with  chemical  products,  and  including 
minerals,  plants,  drugs,  etc.     In  the  case  of  each  product 


,u   wherever   |-  i  ompo- 

ition,   i  ■  ■  "in.t 

of   the   origin,    preparation,   eomn  sr,    pro- 

o.d    \infH   nf 

.  an. I  ..!  -.t  produi  tion,  and  ■■( 

Italian  imports  and  exports,  price,  and   Italian  Customs 

\lisi  -    i-.i.  in  I  .1  -.1  i;m     III  i      i.l     »-.!■  6  i  ■ 

mi;    1909      Pari    III      n  itpul       I   !     413 
and  Son      Fettei    Lane,  E.I       Prici    l      -"'l 

I  ins  return,   which   i     prepared  annually    bj    the   Home 

i  Mln  e,  lams     i  to  the  qu  1  i  alue 

of  various  minerals  raised  in  the  United  Kn 
p  1390  i 

BlPORI   Of   Tin:    I  >i  r  «ki  Mi:s  i  vi     Ii.mmhiii.    ut 
■.,.1  n;l.    is  i  ,  -    i  in     D  Utl 
l.i  m.   isi.  tiii.  I>\s,.i  B  OB  Is.n  nv  TO  Ilium    u;isis,: 
■BOM    Dust   \si,  onm  i  IV8ES   is    rwi   Mim  m-ri  m: 
oi    EUbthinwabj   im.  Hum   mo   is   m  I'mx-ESSM 
is.  mi  UTA1  Kl,     Oil  l.i  him;      mi:     makisi;     01 

Lithograph*     Tb  vs  n  as      Vol.     111.    aton  I 
E\  mis.  i .      [Cd.    5386  i      W  j  in. ni   and 
l.ane.   I'.'       590  foap.   pa  P        4 

\l  vs.;  v  ■  OF  THE   I'siTKIi  BTATB&       I' 

II  vui.i  B,         Is       ,  .,    ,|      I,   ,|       Survey.      Bulletin       IJ7. 

Government    Printing  •Mine.  Washington. 
This    volume,    which  208  >     divided 

into  the  following  chapters:-   (1)  Sources  ■■!  manganese; 
(2)  Mn  site  •■!  the  Unil 

manganese  deposits;    (4)  Chemistry  of  manganei 

6)   The  manganese  industry  ..f  the 
United  State   ;  (7)  Bibliography. 

\|.\   VS,   t     (ilMIIJIS     FROM    CliSTKIHI  Tl  nSOMIl' 

0OT.      1909,      Pari      I.      Metals    anil     Noo  M.  lab. 

except    Fuels.     C.8.   Geological   Survey.    Government 

Printing  Office,  Washington. 
The  folh.w n                    of  Bulletin   b'in  have  been   pub- 
lished; -{COLead  and  /im  .  by  1..  .1.  Pepperberg       l1 
P,ar<-  metals,  by  B                   and  others.      I'    Structural 
■ds,  by   E.   I'-   Burohard  and  othen       Q     Mineral 
paints,   by  J.  C.  Stoddard  and  others,     (I.)  Salii 
i  .  I..  Bregei  and  A.  B,  Schultz.     (0  i  ftfiscellai us  non- 
metallic  products,  by  D.  B    :               ad  B    8    Gale. 


New  Books. 

Adressbuch     a.     Waarenveraaohnis     der     chei 

D.  ni-.  ben  Bi  ichs.     Hrsg.  *■  '  Itto  Weno  I 
XI.  Aus...   1910.  (XVI,  567,  720,  149  u.   181    - 
Berlin.  K.  Muekenberger.     Cloth  M.  30. 

.-!«.«.. I. II. .and  Bmrtleu,  J. A.:     Seal 

ti  aa  turbines,  and  their  auxiliaries      N    ,i     M 
Hill.     1910.         I"     288  p.  a.  diagrs.,  B     S3. 

hnik  der  mental- 

Anleitung  rar  Ausfuhrg.  <  hem.   Exp  run.  i 
l..    u.  wesentlich   verm.  Ami.  \.  Dr.    L.   D 
XXXVI,  1011  S.  m    1075  AbbOdgn.)     gi    8°.     Hamburg. 
I..  V    -      1910.     '  loth  M 

Bain,   H.    !■'  .  •./.  :     M 
Fran.  is,,,.  Mining  and  Scientific  Press.  1910.     c  U8  p.  d 
(2 
li.iur.    Dr.    F.  :     lliemen   der    phyaikahschen    i  hum. 
Am  Veranhu  reins  deutscher  Ingenieure  an  der 

techn.    Hochschule  zu   Braunschweig,   geh.   Vortraj 
113  8.  in.  52  Abbil.l  -n       i     - 

1910      H     i 

Bedt,    Dr.    K..    Dr     Lowe,    und    Dr.    StegwmOtT :     Zi.r 
bleihaltigen  Glasuren  nnd  deren  HI- 
Aii.b.  a.  .1.  Kaieerl.  I 
beitsamte,"  1910,  Bd.  XXXIII.     Heft  8.     47  s      Berfin 
mln      H,  I  to 
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Back,  Pr.  K.  unci  8ttgmitter,  Dr.  Ph.:  Ueber  die 
LSBtkhkeit  von  BfcSsnKat  nnd  Bteiehromal  fftr  sich,  in 
Uemischen,  und  in  Form  von  Olfarben  in  verdflnntet 
.un-.  siwir  fiber  das  GleichgewicW  von  Chromat 
iindBkbromatinLosung.  Aus  "Arbb  a.d.Kaiserl.  Gesund- 
neitsamte."  1910,  Bd.  XXXIV.  Hefl  I.  41  S.  Berlin. 
.!.  Springer.     1910.     11  2.40. 

Blanrhanl.  A.  \.  :  Synthetic  inorganii  chemistry:  a 
laburai.Tv  coarse  illustriniiiL'  the  methods  and  principles 
involved  in  the  preparation  of  typical  inorganic  Bubstances, 
with  stndv  questions  ami  supplementary  experiments. 
2nd  ed.,  rev.  and  ml.  NY..  Wil.v.  1010.  11+184 
p.  12°.  el,  SI  net. 

Bouchrmn-i.  A.-.  Zinc,  cadmium,  cuivre  <t  mercure 
(BibKotbdque  de  chimie  de  I'Encyclbpedie  Bcientiflque), 
avecfii»..in-l«.      Paris.  O.  Ttoin  et  fils.      1910.      Bds.ofr. 

Chrrchefffly.  X.  :  Les  acides  du  naphte  ft  leurs  applica- 
tions. in-S°.     Paris.  H.  Dunod  it  K.  Pinat.      1910.   3  fr.  50. 

CktvdUer,   Aug.:    Sexploitation  du  caoutchouc   et   la 
culture    des    plantes    product  rices    an    Dahomey.    in-8°.    i 
Paris.  A.  Challamel.     1910.     75  c. 

Cltn:  L.-P.  :  Guide  complet  de  manipulations  chimiques 
(Ire.  partiei.  3  pi..  in-8°.    Paris.  L.  ( ieisler.    1910.   3  fr.  50. 

Colaon,  A.  :  L'essor  de  la  chimie  appliquee  (Bibl.  de 
phil<«s.  scient.).  in-8°.  Paris.  E.  Flammarion.  1910. 
3  fr.  50. 

I  /vjii.  T.-W.  :  La  cire.son  histoire.sa  production,  ses 
falsifications  et  sa  valeur  commerciale.  in-16.  Paris. 
o.  Dota  et  His.     1910.     3fr. 

Fritsch,  J.  :  Formulaire  du  graissage  industriel.  Les 
lubrifiants.  fabrication,  raffinage.  confection  des  melanges, 
eOBtrMe  chimique.  applications  pratiques,  in-8.  Paris. 
H.  Desforges.     1910.     0  fr. 

Furman,  H.  Van  F.  :  A  manual  of  practical  assaying  ; 
rev,  by  W.  D.  Pardoe.  7th  ed..  rev.  and  enl.  X.Y., 
Wiley. "   1910.     c.  11-530  p.  il.  tabs.,  8'.  S3. 

Orolh,  P.  :  Chemische  Krystallographie.  3.  Tl.  Ali- 
phatiache  u.  hvdroaromat.  Kohlenstorlverbindgn.  (IV, 
"*»4  S.  in.  048  "Fit;.)  gr.  8°.  Leipzig.  W.  Engdmann. 
1910.     Cloth  M.  30. 

Beiddberger   Ahidrmie   der    Wittenschaflen ;    Silzungs- 

'/.  rirhlf  der .   Stiftung  Heinrieh  Lanz.    Mathemathisch- 

Miturwis-ensi  haft  lie  he      Klasse.      Jahrg.      1910.     gr.     8°. 
Heidelberg,  Carl  Winter. 

SO.  Abhandlum;.  (7iirittt»,Thdr.,u.  Hart  wig  Jfronzen: 
Aldehyde  ans  grftnen  Ptlanzenteilen.  1.  Mitteilg.  : 
tJber  o^J-Hexylenaldchyd.  (13  S.)  1910.  60  Pf. 
24.  Abhandlung.  WuI/'ihj.  E.  A.  :  Dber die empfind- 
lii  ben  Parboil  a.  lib.  ihre  Anwendung  bei  der 
Erkennnng  achwach  doppelbrechender  Medien. 
(16  S.)      1910.      60  Pf. 

Heidvschka.  A.,  u.  K.  Pfi.enmair :  Beitrage  zur 
•  hemic  u.  Analyse  der  Fette.  (49  S.  m.  Kurvcn. ) 
Ia-x.  8'.     Mumhen.  0.  Sehonhuth  Nachf.     1910.   M.  1.80. 

Hindi,  .1.  :  I.  D.  Qualitative  chemical  analysis  from 
the  standpoint  of  solubilities,  ionization  and  mass  action. 
Boston,  Pa.,  Chemical  Pub.  Co.  1910.  c.  74-266  p.  8°. 
$2. 

Birth,  Geo.  :  Der  elektro. chemische  Betrieb  der  Oijran- 
ismen  u.  die  Snlzlosung  des  Klektrolyt.  Fine  Programm- 
-dirift  f.  Naturforscheru.  Arzte.  (84S.)  gr.  8".  .Miinchen. 
G.  Mirth.      1910.     M.  1. 

Horatius:  Die  Fabrikation  der  Atheru.  Gnindessenzen : 
Die  Ather,  FruchtKther,  Fruchtessenzen,  Fruchtextrakte. 
Fruchtsirupe,  Tinkturen  zum  Farben  u.  Klarungsmittd. 
Ein  Handbuch  f.  Fabrikanten,  Chetniker,  Likrjr-,  Essenzen- 
u.  Spirituserzeugcr.  :{  voUstSndig  neu  bearb.  u.  crweit. 
Aufl.  v.  Aug.  Gaber.  (XIV,  245  8.  u.  Abbildungcn).  8°. 
Wieh,   \   Hartleben.    1910.    M.  3.2G,  rioth  M.  4.05. 


Ilti*.  Dr.  H.  :  Uber  e.  durch  Maisbrand  verursaehte 
intraearpellare  Prolifikation  bei  Zea  Mays  L.  [Aus  : 
"  SitzutiL'sber.  d.  k.  Akad.  d.  Wiss."]  (16  S.  m.  2  Taf.) 
gr.  8".     Wien,   \.  Holder.     1910.     M.  1.20. 

Jdhrbuch  der  osterreichischen  Bau-Industrie  u.  Industrie 
der  Steiue  u.  Brden,  Bias  u.  Ponellan :  Hrssr.  v.  Rud. 
HaneL     Jahrg.     1910.     (Vlll     S..     s.     1— 2H>,      6-r-26, 

249— 285  u.  2D64-- 2617.)  8°.  Wien.  Compassverlag  19ln. 
cloth  M.  4.60. 

—  der  osterreichischen  chemischen  Industrie  (chem- 
ische Industrie.  Gaswerke,  flummi,  Zclluloid,  Petroleum. 
Kerzen.  Seifen  n.  Eisuerke).  Hrsg.  v.  Paid.  Hand. 
Jahrg.  1910.  (XIV  S..  S.  775—946;  96—128.  432 — 167 
u.  2064—2617.)  8°.  Wien.  Compassverlag  1910.  Cloth 
M.  4.60. 

der  osterreichischen  GetrUnke-  Industrie  (Braucreien. 

Malzereien,  Brenncreicn.  Likor-.  Sodawasser-  u.  Fruchsaft- 
Fabriken).  Hrsg.  v.  Rud.  Hand.  Jahrg.  1910.  (XI  N.. 
S.  619— 774,  83— 95.390— 431  u.2063— 2017.)  8°.  Wien. 
Compassverlag  1910.  Bisher  u.  d.  T.  :  Jahrbuch  der 
osterreichischen  Braucreien.  etc.     Cloth  M.  4.60. 

der     osterreichischen      Leder  -      u.      I,ederwaren- 

tnduBtrie.  Hrse.  v.  Rud.  Hand.  Jahrg.  1910.  (VIII 
S.,  S.  1293—1396.  161—173  u.  2064—2617.)  8°.  Wien. 
I  ompassverlag  1910.     Cloth  M.  4.60. 

der  osterreichischen   Miihlen-,    Teigwaren-,    Reis- 

u.  Starke-Industrie.     Hrsg.  v.  Rud.  Hand.     Jahrg. 

(VIII   S.,    S.    947—1058,    129—139.   468—470   u. 

-2617.)    8°.     Wien,  Compassverlag   1910.     Cloth  M. 


schal 
1910. 
2064- 
4.60. 


der   osterreichischen    Papier-    u.    Druck-Industnc 

Hrsg.  v.  Rud.  Hand.  Jahrg.  1910.  (X  S.,  S.  1395— 
1518,  173—188,  503—523  u.  2064—2617.)  8°.  Wien, 
Compassverlag  1910.     Cloth  M.  4.60. 

der    osterreichischen    Textil-Industrie.     Hrsg.    v. 

Rud.  Hand.  Jahrg.  1910.  (XII  S.,  S.  1519—1820. 
187—229.  524—551  u.  2064—2618.)  8°.  Wien.  Com- 
passverlag 1910.     Cloth  NL  5.40. 

der   osterreichischen    Zucker-Industrie.     Hrsg.    v. 

Rud.  Hand.  Jahrg.  1910.  (VIII  S.,  S.  1817—1844, 
231—242,  555—577  u.  2064—2617.)  8°.  Wien,  Com- 
passverlag 1910.     Cloth  M.  4.60. 

der     osterreichischen     Berg-      u.      Hiittcnwerke, 

Maschinen-  u.  Metallwarenfabriken.  Hrsg.  v.  Rud.  Hand. 
Jahrg.  1910.  (XVI  S..  S.  209—630  u.  S.  2063—2617.) 
8°.     Wien,  Compassverlag  1910.     Cloth  M.  6.60. 

der  osterreich.  Elektrizitiitsvrerke  u.  dektrotechn- 

ischen  Industrie,  sowie  der  Strassenbahnen  u.  elektrischen 
Kleinbahnen.  Hrsg.  v.  Rud.  Hanel.  Jahrg.  1910. 
(XI  S..  .S.  1059—1112.  140—145.  471—492.  1205—1233  u. 
2064—2617.)  8°.  Wien.  Compassverlag  1910.  Cloth  M. 
4.60. 

des      Vereins      der       Spiritus-Fabrikanten       in 

Dcutschland,  des  Vereins  der  Starke-Intcressenten  in 
Deutschland  und  des  Vereins  deutscher  Kartoffdtrockner. 
10.  Jahrg.  1910.  Erganzungsbd.  zur  Zdtschrift  f. 
Spiritusindustrie,  Srhriftleitung  :  Dr.  G.  Heinzclmann 
(XY.tssS.)     8°.     Berlin,  P.  Parez.      1910.     Cloth  M.  6, 

Jahrexbcrichi  iib.  die  Fortschritte  auf  dem  Gesamt- 
gcbicte  der  Agrikultur-Chemie.  3  Folge,  XII  1909.  Der 
ganzen  Reihe  52.  Jahrg.  Hrsg.  v.  Dr.  Th.  Dietrich. 
(XXX1Y,  545  S.)  gr.  8°.  Berlin,  T.  Parev.  1910. 
M.  28. 

Johnsen,  Prof.  A.  :  Wachstum  u.  Auflosungder  Kristalle. 
Ein  Vortrag.  (27  S.  m.  10  Fig.)  gr.  8°.  Leipzig,  W. 
Bngelmann.    1910.    60  Pf. 

Kausch,  Dr.  U.  :  Die  Vorrichtuugen  zur  Herstellung  v. 
Ammoniumsulfat  aus  Ammoniak  enthaltendcn  Gasdampf- 
gcmiscl.cn.  (46  S.  .  27  Abbildgn.)  8°.  Wciraar, 
C.  SUinert.     1910      M.  1.60. 
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Kaher,  I'.:    Die   Eisssasxalagerstatten  u.  der 

Hereegowina,     [Frganztei    Sonderdi      mi  Berg      u. 

bAttenrofain.   Jaurb,    |    i\.   343  8.    m.   62  ibbildgn.   u. 

I   DbersJohtskarfc          i     8°.     Wien.     1910.  (Leipzig,    M. 
Wag.)     M.  ti. 

KtOtw,  \  M.  :  \  manual  "f  practical  inc 
anemistn  (Oxford  Medical  PuMi<  ition  8vo,  pji 
London,   II.    Frowde,     1910      v 

Matins,   R.  :     l>ie  thermischen   Eigcnschaften  >!■ 

auf  Grand  e.   allgemeinen   Tl ie  der    Bewegungsuber. 

tragung.     Mil   e.    Ann.:     Die    Druckzusamniensotzg.    bci 
. -tirt-it .  ii.  ilrrh.  Bewega      (76S       -     8".     Dortmund, 
I'.   \V.   Kiihfus.      !«!('.      M.   2 

Mnrullitr.  K.  -.    Guida  pratica  per  la  costrutioni 
cdiflzi  oon  speciale  riguara     A         snto  armato.     Ti 
d    Eg.,  p.  \  iii.  464,  con  I  tav.     Lire  10. 

Headt,  R,  K.  :  The  Chemist's  Pockel  Manual.     2nd  ed. 
I  2mo.    London,  Norgate  and  Williams.    1910     S  el  12s  Bd. 

Uewet,  K  :   Theorie   u.    Praxis  dei   I  idustrie. 

I.  Bd.,  1.  II. Jn  htliche  Entwickhj   dei  Prinxipien 

der    Mechanik    u.    Phyaik.     Grundgesetxe    der    Thermo 
■  Ivnamik.     (XX,    KJ3  8.    m.    Fig.    a.   B  Taf.l     Lei     i 
Lriptag,  II.  A.  L  Degener.     1910.     M    18;   doth  M.20; 
half  mor.  M.  21. 

M'i/'r,  V.,  u.  P.  Jacdbson  ;    Lehrbuch  di  hen 

Chemie.     2.     Aull.     Hrag.     v.     Pan!    JacoDeon.     I.     Bd, 
Allgemeiiu-r  TL — Verbindungvn  der   Fettreihe.  Neu  be* 

r.  Jacobson  u.  K.  Stelzner.    2.  Tl.     Die  mehrwert. 
AbkSmmlinge  der  aliphat.   Kohlenwasseratofle     Cyanver- 
bindgn.    u.    Cohlensaurederivate.     2.    Abtlg,     (S     289 
800.)    gr.  8°.    Leipzig,  Veit  ft  Co.     L910.     W.  13.60 

Plimtiur,  R.   H.   Aders :    Practical   Phyeri 
mistry.    8vo,  pp.  27s.     London,  Longmans.     1010.    Nel 
6a. 

BUgtoieh,  N.  V. :    The  Organic  Chemistry  of  Nitrogen. 
Roy.  8vo,  pp.  428.     London,  H.  Frowde,  Clarendon  Pfl 
1910.    Net  14-. 

Strk,  H.  :    Vereuchc  iil>.  die  kathodische  Abseheidong 
radioaktiver    Bubstanzen    aos    e     LSsung    dei     Radium.' 
restaktivitiit.    [Aus  :  "  Sitzungsber.  d.  k.  Akad,  d.  \\  las 
(12  S.)    gr.  8°.     Wien.  A.  Bolder.     1910,     I"  Pi 

si,i,bl>.  Dr.  R.  :    Die  neueren   Farbstoffe  der  Pigment- 
farben-Industrie      Mil  besond.  Berncksicht.  der  einsi  ' 
Patente.     (VII,  14".  S.i    8°.     Berlin.  J.  Springer.     1910. 
Cloth  M.6;  St  7. 

Thorpe.  Sir  K.  :  History  of  chemistrv.     In  2  v.     VoL  2. 
From  1850—1910.     N.Y.,  Putnam.     1910.  202  p. 

por.  S.     (History  of  the  *  iem  as.      cl.,  76  i .  n 

Tillier,  L.  :    Le  caoutchouc,  preface  du   pun..    Pierre 
d'Arenberg.  in-8  .     Paris,  L  Ai.fry.     1910.     I  tr. 

TolKamen,  A.  :  Technological  diotiouary  in  French, 
Herman  and  English.  Rev.  by  L  Tolhausen.  Part  IL 
English-Herman -French.  8th  ed.  With  a  large  supple- 
nient  including  all  modern  terms  and  expressions  in 
electricity,  telegraphy  and  telephony.  (XIV,  - 
8.)  Id.  *8°.  Leipzig,  B.  Tauchnitz.  1910.  M.  10; 
cloth  M.  11;  half  mor.  91  11.60;  Snppl  onlj  (189  S 
M.  2. 

7V.ii.jW/.   Dr.    F.  P. :    Chiniic   analytioue,    trad,   par 
Stanislas    Goeoinny,    pref.    de    Georges    Orbaia     '      I 
Analyse  qualitative,  23  fig..  3  pL,  in-8*.     Paris.  11    Dunod 
,t  K.'Pinat.     1910.     Bds.  9  fr. 

ViM/t,  .1.  H.  L  :  I'el'.'r  (las  Spinell  :  Magnetit  •  Kutekti- 
knm.  [Aus;  '' Videnskabe-selskobets  skrifter.  26  8. 
m.  1  Tat.)  Lex.  8°.  Christiania.  J.  Dybwad.  1910. 
M.  1. 

Zach,     F.  :      Cytologische     Ontersuchnngen 
Roatflecken  dee  Getreides   u.   die   Mycoplaamathe 
Rriksson's     [Aus:    "Sitzungsber.  <l.  k.  Akad.  .1    ° 
i24    S.    m.    2   Taf.)    gr.    B°.     Wien,    A.    Hold 
M.  1.40.  ^_ 

•  Compiled   by    H.    Grevel   and  Co..  33.    Kinc   - 
Garden,  London.'  W.C,  from  whom  all  the  works  in  the  on     ding 
list  can  be  obtained. 


Patent    List. 

When  i pi.  i.  Bpeciflcation  aceompanlos  «ii  AppMraUoo.  an 

i-I.ri-k  u  arniril.     Tin-  <lal«>  flveo  »'■  OS*  Dl  Appllra 

tloru  lor  Pataala,  the  dat™  ..I  appUcaUon,  •  I  raw  of 

Complete  8| IDcatloni  at  '<••    "(ii.iai  Joanab 

In  which  accepts  ■  ,rr  «.i\rrtt'"i 

i  ompleU  S|«rlnratlon»  lima  adverti.rd  a»  acotplat  av 

ii   ut  the    Pi  Immediately,  and  to  opposition 

MlUilu    two    iiii.littu   of    Ui.-    Raid   da' 


I.     GF.NEB  a    PLANT  ;    M  \<  him  '^ 

All  i 

167    Kent    and    Dimelow.     Kiln-,   ovens,   and   like 
furnaces.     Nov.    15. 

26,908.   Woore.  Multipie-eflecl    evaporating   apparal 
\.,i     19. 

27,166.  Paschka.  Apparatus  for  impregnating  uqnidt 
u iili  gases.*     N'"-    22 

J7.:is:;  Shaw.  Distilling  and  concentrating  system  and 
apparatus      Nov.   24. 

27,389.  Le  Nm  ^noi         '  pparatui  for  pro 

ducing  endothennii  chemii  addition 

Ia  21,721  ol   1910.    Bwisi    kppl  .  Hm     27.    l!»"'  * 
\       24 
27. .M>o    l-'riut   i  Ltd.   (Fernbaoh  and  Chalef 

.   iid    ■     N        J"'. 
,fl    Phillips    tod   Knit. •,■!.       Processes  srherem  pro 
,1,„,  ied  forward  bj   gases  an-  n.n.lermed 

orbed.     N" 

r.Mi-i.KiK  Sfskotowiiobsi  Aocsftibi 

28,938  (1909  Boi  Inon.  MMallurgique  Proc  de  Laral. 
i  Ibtaining  a  homogeneous  mixture  ..f  .i  pulverised  material 
and  a  gas.     Nov    SO. 

27,168  (1909).   Wliitiaker.     .*>•'    unslar   11. 

27,464     lOOfl     Ormandj  and  HiuKins.     Set  ui.H-r  XII. 

11,780  (1910).  rlredin-v5rawford.  \pparatii-  f'>r  on 
tilling,  oom  entrating,  etaporating,  and  i  ondrntang  liquid*. 
Nov.  30.  , 

12,642  (1H1UI.   Bohring  and  Wapier.       Apparatus  roi 
'  iting  liquids  from  gases  oi  vapo  ■'" 

19,426(1910)      Van  der  Made-     Kilter-.     Nov.  23. 

II.     l'(  Kl.-    GAS;    MINKi:\l.  OILS  AND  W  sXffl 
DESTRUCnVF    DI81  fLLAI  ION  ;    UK  \  I  !N 
LIGHTING 

Ai ti  II  kTIOKS. 

i    Pearna.     Mannfaotare  of  a  meUHin  madhim  foi 
eto  'n.  hghting.     Nov.  14. 

26,612.  Shedlock.        Manufacture    of    artitnial    luel. 

,;,i'i';.  Steel   Bros,  and  (  o  .   Ltd  -  "tag 

liarafhn   wax.      Nov.    15.  

Cowper-I  ctaon    of    imokelesa    fu.-l 

briauettes.     Nov.  17 

Paterson  and  Twycrose.    Preps 
of  limed  ooal  for  distillation  m  na  ref  r.  17. 

27  398  Purification  oi  '"'  manufae- 

hue  of  sulphate  of  ammonia.     Nov.  24. 
27,450.  Karnham.    lias  producers.*     Noi 
J7  545.   KnowV  \  Mil. 

I  i-TED. 

26,169     19  S  '  other  cas  producers. 

2(t,42S    1909       Joi  treatment  of  gases  front  cos* 

ovens  or  t  -'•t 

•_<7  )--  Ahittaker.      Apparatus  for  cooling  ami 

washinu'  Coal  or  other  ga-« 
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27.517    1900).   Burton.      Manufacture   of   illuminating 
and  heating  eas.     Nov.  30. 

27,828  Pringle  and  Richards.    Carbonisation  oi 

30. 

27,82  Pringle   and    Richards.     Production   of 

smokeless  briquettes  from  coal     Nov.  30. 

4:t;tT  (1910).   Rosculet  Solidifying  liquid  hydrocarbons. 
- 

1910).    Brougham  (Solvay  ct  CSe.).    Apparatus  for 
removing  tar  from  coal  gases.     Nov.  23. 

14,116  (1910)  Wolfram  Lampen  A.-G.     Decarbonising 
filaments  for  metal-filament  glow-lamps.     Nov.  23. 

17,647  (1910).    Otto-Hilgenstoch  Coke-Oven  Co.  (Otto 
and  Co.)     Regenerative  coke  oven  installations      Nov.  30. 

21,816  (1910)     Zohrab  ami  Dunham-Massey.     Treat- 
ment  of  ]H-at.     Nov.   30. 


HI      TAB    AND    TAR    PRODUCTS. 
Applications. 

20. 432.  Johnson  (Badiscbe  Anilin  und  Soda  Fabrik). 
Manufacture  of  anUvraquinone  dicarboxylic  ai  id.     Nov.  14. 

27,046.  Newton  (Bayer  und  Co.).  Manufacture  of 
thiazole  sulphonio  acids.    Nov.  21. 

Complete  Specification  Accepted. 

20.930  (1909).  Wassmer.  Preparation  of  certain  hydro- 
carbon bodies.     Nov.  30. 


Complete  Specifications  Accepted. 

27.102  (1909).  Pnnthonic-r.  Manufacture  of  acetyl 
derivatives  of  cellulose.     Nov.  30. 

227  (1910).  White.  Drying  machines  for  wool  and  other 
fibres,  textile  materials,  etc.     Nov.  23. 

4050  (10101.  Eichengrtin.  Manufacture  of  brilliant 
frosted  or  patterned  [avers  or  coatings  from  acetvlcellnlose. 
Nov.  30. 


VI.— BLEACHING  ;  DYEING  ;  PRINTING  j 
FINISHING. 

Applications. 

20.400.  Farnwortli.  Dye-jig  for  treating  cloth  or  other 
fabrics.     Nov.  15. 

26,789.  Muskett.  and  Rubber  Substitute  (1910),  Ltd. 
Waterproofing  solutions.     Nov.  17. 

27.03S.  Johnson  (Badisehe  Anilin  und  Soda  Fabrik). 
Production  of  discharge  effects  on  the  fibre.  [Addition  to 
No.   3n.f><ir)  of    19(10.]     Nov.    21. 

27,4(14  and  27,405.  Johnson  (Badisehe  Anilin  und  Soda 
Fabrik).  Production  of  discharge  effects  on  the  fibre. 
[Additions  to  No.  30,505  of  1009.]     Nor.  24. 

27,400.  Johnson  (Badisehe  Anilin  und  Soda  Fabrik). 
Production  of  reserve  effects.  [Addition  to  No.  30.505  of 
1009.]     Nov.  24. 

27.570.   Del  Prato.      See  under  V. 


IV.— COLOURING    MATTERS    AND   DYES. 

Applications. 

26,577.  Levinstein.  Raddiley,  and  Levinstein,  Ltd. 
Intermediate  products  for  making  azo  dyestuffs  and  their 
production.     Nov.  16. 

2<i.t»77.  Newton  (Bayer  urn!  Co.).  Manufacture  of 
dyestuffs  of  the  triarylmethane  series.  [Comprised  in 
164,  March   14.   1910.]     Nov.   16. 

27.(147.  Newton  (Bayer  und  Co.).  Manufacture  of 
mordant  dyestuffs  of  the  triphenylmethane  series.  Nov.  21. 

27,051.  Ransford  (Caasella  und  Co.).  Manufacture  of 
indophenolic  compounds  and  dyestuffs  therefrom.  Nov. 
21. 

27.472.  Newton  (Bayer  und  Co.).  Manufacture  of  azo 
dyestuffs  suitable  for  preparing  lakes.     Nov.  25. 

1  i  'Mplete  Specifications  Accepted. 

26,700  (1909).  Bloxam  (Act.  Co.  f.  Anilinfabr.).  Manu- 
facture .if  azo  dyes  directly  dveing  cotton.     Nov.  23. 

19,340  (1910).   Johnson  (Eklle  und  Co.).     Manufacture 

of  nitrogen   com] ids  of  acenaphthene  and   colouring 

matters  therefrom.     Nov.  23. 


V.— FIBRES;     TEXTILES;     CELLULOSE;     PAPER. 

Applications. 

26,567.  M iil«  i -  (Radvaiiyi-Rieglei  and  Under).  Manu- 
facture of  a  resistive  paper  mass  for  industrial  purposes.* 
Nov.  15. 

26,928.  Lilienfeld.  Manufacture  of  products  suitable  as 
ladings,  films,  tinea.!.,  etc,     Nov.  19. 

27,258.  Eihengrtin.  Production  of  celluloid-like  masses 
from  ocetylcellnlose.  [Or.  Appl.,  Nov.  29,  1909.]* 
Nov.  23. 

27,539.  Vcrein.  Glanzstoff  Fabr.  1'tilisation  of  washing 
liquids  obtained  in  making  cellulose  products  by  the 
copper  pr....--.     [Gor,   Appl.,  .June   IS,   1910.]*     Nov.  20. 

27.57k.  iJel  I'rato  and  Del  Prato.  Separating  fibres, 
removing  gum  from  and  bleaching  vegetable  fibres,  and 
Bg  and  scouring  animal   fibre-  *     Nov.   20. 


Complete  Specifications  Accepted. 

24,000  (1909).  Zimmer.  Waterproofing  and  glazing 
linen  or  other  textile  articles.     Nov.  30. 

3371(1910).  Riley  and  Co.,  and  Riley.  Beam  dyeing 
machines.     Nov.  23. 

5373  (1910).  Maly.  Cop  or  bobbin  tubes  for  dveing. 
Nov.  23. 

7820  (1910).  Mcister.  Lucius,  und  Briining.  Product 
for  use  in  alizarin  printing  and  its  application.     Nov.  30. 


VH.— ACIDS  j    ALKALIS;   SALTS;   NON-METALLIC 
ELEMENTS. 

Applications. 

26,646.  Oesterr.  Chem.  Werke,  and  Lovrenstein.  Manu- 
facture of  hydrogen  peroxide  from  impure  solutions  of 
pcrsulphuric  acid.  [Austrian  Appl.,  Nov.  17,  1909.]* 
Nov.   lti. 

26,765.  Ellis  (Chem.  Fabr.  von  Heyden).  Manufacture 
of  anhydrous  hydn  .sulphites.      Nov.  17. 

20,770.   Oswald.  Manufacture    of    plaster    of    Paris. 

Nov.  17. 

20.S35.  I  '■■  i  ■_■  ii .. i  r.  n  und  Simons,  and  Lindgens  und 
Sonne.  Conversion  of  lead  into  lead  oxide,  [tier.  Appl.. 
Dec    11,  1909.]*     Nov.  18. 

26,992.  Lloyd,  Ledoux,  and  Simon-Carves  Bye-Product 
Coke  Oven  Co.  Production  of  ammonium  chloride. 
Nov.  21. 

27,209.  Green.  Apparatus  for  concentrating  sulphuric 
acid.     Nov.  23. 

27,264.  Knowles.     See  under  XL 

27,398.   Wilton.     Sec  under  II. 

27.403.  Pietet.  Process  for  obtaining  pure  oxvgen 
from  air.     [Fr.  Appl..  Nov.  29,  1909.]*     Nov.  25. 

27,477.  Boll.,  and  Cadenaccio.  Reducing  sulphates  of 
alkalis  and  alkaline  earths  to  the  sulphides.  |Ital.  Appl., 
Nov.  29,   1909.]*      Nov.   25. 

27.499.  Strutt.  Production  of  oxides  of  nitrogen. 
Nov.   25; 

27,55s.  Phillips  and  Bulteel,  Obtaining  oxides  of 
nitrogen  and  other  products.     Nov.  20. 
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Oompljiti  noN8  Acci 

26,175  (1900).      Pope.     Means   i  I,  .i.l  oxide. 

Nov 

26,204  (1909)       Ormand)    and    K.i\.     M.ihui.k  i i 

borax,  soap,  soap  powdor,  aah,  eti 

23 

Ts.'ii.  (1910      Rotl gi  i      Separating  nil  inl 
nitrogen.     Nov     30 

18,11  B  i  1910).      Sefton   i .   (Quade).     Produi  Hon  ol 

water-sotuhli  aluminium  formate.     No 

22,320  (1910).     Pauling.     Treatmenl  nitric 

nd  the  like  «  I  ic  acid  and  otbei  liv gi 

substances.     No\ 

23,252  1 1910)      Pii  '     <  l>  and    Idolph      Manul  totuie  of 
persulphuric  acid  and  its  Ball        Nov.  30, 


VIII.     GLASS;    CEK  VHIl  8. 

I  lOMPl  1:1  I     >ii  CIFICATIONS     \  ■  ■   i  I   i  l.n. 

26,309  (1909).     West  ond   Lewis.     Kilns  or  ov< 
tiring  bricks,  tiles,   pipes,  china,  s  id  like  ceramic  ware. 
Nov.  23. 

23,051   1 1910)      McMullin.      Mai  of     window 

glass.     Nov.  2.'!. 

IX.— BUILDING    MATER]  U.S. 
Ari'i.ir  \  1 1,  ims. 

27. Kin.   Rauhoff.     Manufacture  ol  c<  men!  and  concrete 
products.*     Nov.  22. 

27,142.  Scaler.        Manufacture    of     artificial 
Nov.  22. 

27,568.  Thompson   (Amme.   Gieseeke    Kon 
Treatment  .of  rock  material,  particularly  raw  materials  for 
cement.*     Nov.  26. 


X.— METALS;    METALLURGY,    INCLUDING 
ELECTRO  METALLURG'5 

\rii  [|  LTIi 

26,403.   I'urant.    Separating  silver  from  gold      N  ; 

26,415.  Von  der  Linde.  Cleaning  tin-plate  wasb  before 
recovering  the  tin  by  means  of  chlorine.  [Qer,  \ii'.. 
Nov.  15,  1909.1*     Nov.  14. 

26,660.  McCall  (Wilder),  treatment  of  gold  ami  silver 
ores,  tailings,  compounds,  concentrates,  etc.     Nov.   16. 

26,761.  Murex  Magnetic  Co.,  and  Roberts.     Pn 
of  minerals  containing  coppei   cs  Nov.    17. 

26,777.  Perret.  Extraction  ol  metal  Behj  Appl., 
Nov.  24.  1909.1*     Nov.  17. 

26,788.   Moulden.     Zinc  distillation.     Nov.    17. 

26.906.  Cowpei  Coles.  Electrolytic  refining  of  copper. 
Nov.    19. 

26.907.  Cowper-Coles.  Electrodeposition  of  copper. 
Nov.    19. 

27,263.  Schicber.  Welding  copper  or  nickel  and  their 
alloys.*     Nov    23. 

27,458.  Van  Mar  ken.     Puddle  furnaces.     Nov    25. 

27,467.  Kin  inisch   Nw  rerks  und 

A.-G.     Distillation  of  zinc  and   like  volatile  met* 
furnaces  for  us.-  therein.     [Ger.   AppL,   Dec    I 
Nov.  25. 

'   DMPLETI    SpECIPIi    viion-     V.iKI'TKl'. 

26,551   (1909     Johnson.    Production  of  steel.    Nov.  23 
27,132(1909).      Johnson     (Chem.      Fabr.     ' 

Elektron).     Melting  and  casting  magnesium  and  its  alloys. 

Nov.  23. 
27,249  (1909).    fiwynne.     Manufacture  of  tin  and  terne 

plates.      Nov.    23. 


30,42  ibli    f bUining 

i  lull,    i 

271 1     1910       Sp  •  l«ll  •'  '       '  Aluminium  Bpuli 

ii      Produi  tion  of  iusulal  i  kii    on 
metal  wires  nnd  h 

12.21  I                     Mi. nil,         i  ...  Iting 

i «i i  'i.i.  •        v      30. 


\i      l  l.l  '   l  l:i.  i  ill  MIS'l  RY. 
Arii 

Mold     und   Silvei  s<  heide 
install        s"    under  \  V 
27,264    Knowles      Apparatut  i^i   purifying  elcctrolytii 

■ 

(  omi-i.i  i  ■■:    Muiln  ol"\-     V  I  KITKU. 

26,844     II Hi  Ifi  trii  fu 

1021     1910  nder  Mil. 

3421  (1910).  £  dup,   Su|i|ilv 

ing  electric  furnaces  with  tri]  Nov.  23. 

11.717  |  1910).       Thomson    and    FitcGerald.     I 
furnaces.     Nov.  23. 

11,718(1910).    FittGorald.     Electrio  furnaoe*    Nov.  30. 


Ml      FATS;    OILS;    WAXES 

I  omi  -  \.  .  KPTED. 

26,264  '  1909).     Ormandj  and  K  nda   \  II. 

27,464  i  1909     '  Ii  maud)     and     Higgiu  Packaj 

soap  and  othei  materials  liable  to  lose  or  bo  ilamaged  by 
moist                    23. 


Mil.     PAINTS;       PIGMENTS;       VARNISHES; 
RESINS 

APPLII  AXIOMS. 

26,759    J  :  lac,     Nov .  17. 

26,835.    Bergmann  and  Simons.     So   \wder  \  II. 

27.ii7'i    Mai  I.-  i  —  - -iii  hern  Manufacturing  <  !o.  L  Apj 

tracting  products  from  wood.*     Nov.  21. 

Com:  i         3     cotcation  Acci 

1021   (1910     tngli        Pre]  (rations  lor    use   in    i 
floor  coverings,  insulating  materials,  <t« .     Nov 


\l\       INDIA  RUBBER  ;    GUTTA  PERI  HA. 

Al  II. Il  All 

oke.     Appa 
■  .iii  1 1 1 l:  rubber  lal  '  18. 

oul  Henri 
caoutchouc    and    other    plasl  l  Kr.    AppL, 

Nov.  20,  1909.]*     Nov.  19. 

27,189.   Wernei         fVeatmenl      i    ■  ■  udi     nibh  ■ 
N 

iin  »TIOH 

6(1910).] 
nulla  rabbet 


XV.     LEATHER  :    BOX1   .    HORH 
Applii  anas. 
Wood      I  n  ttmi  nl  :.   v.  21. 
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COWUTTI  SPBOmCATIQK    Ai  i  KITBB. 


27,583    1900)       1. 
cat  her.     Nov.  SO. 


r       si    foi    waterproofing 


XVI.— SOILS  :    FERTILISERS. 

\i  ri.u  ITION. 

26,368.  Hitchon.  Extraction  of  lime  stone  'lust  aa  a 
by-product  for  fertilising  purposes.     Nov.  14. 

COMPLETE    SpECIHi    \T1m\      V.   I   ■ 

9258  (1910).  Coatee.  Production of  fertilisers.     Nov.  30. 
XVHL-  FERMENTATION    INDUSTRIES. 

APPLICATIONS. 

86,773.  Cohendy.  Apparatus  for  the  production  of 
bacteria  and  yeasts.     [Fr.  Appl..  Nov.  22.  1909.]*  Nov.  17. 

27,489.  Rcinhardt.  Productions  of  malt  irist  for  brewing 
purposes.  [Addition  to  No.  13,108  of  1910.  Or.  Appl., 
Deo.  S,  1909.]*     Nov.  35. 


XIX     KouDS;    WATER    PURIFICATION; 

SANITATION. 

Applications. 

26,684.  Liebich  and  Paproth.  Production  of  deodorising 
and  disinfecting  purifying  substances.*     Nov.   lfi. 

26,783.  Nogier.  Apparatus  for  sterilising  liquids  by 
ultraviolet  rays.     [Fr.  Appl.,  Nov.  18.  1909.1*     Nov.  17. 

26,877  and  26,878.  Evans  (Nell  and  Brandes).  Treat- 
ment of  water.      Nay.   19. 

Complete  Specifications  Accepted. 

26,168  (1909).  Bond.  Utilisation  of  whey  for  dietetic 
purposes.      Nov.  23. 

27,7.98  (1909).  Henri.  Helbronner,  and  von  Reckling- 
hausen. Sterilising  water  and  other  li(|uids  and  the 
cultivation  of  ferments.     Nov.  30. 


XX.— OROANTC     PRODUCTS;      MEDICINAL     SUB- 
STANCES;   ESSENTIAL    OILS. 

Application-. 

26.546.  Johnson  (Deutsche  Cold-  und  SilberSchcide 
Anstalt).  Electrolytic  manufacture  of  glvcollie  acid. 
Nov.   15. 

26,645.  Act.-Ges.  f.  Anflinfabr.  Manufacture  of  w-p- 
alkvloxyphcnvlethvlamines  and  their  N-alkvl  derivatives. 
Ger.  Appl.,  March  I,  1910.]*     Nov.  lfi. 


26,676.  Newton  (Bayer  und  Co.).  Manufacture  of 
derivatives  of  »n-oxyhydrocinnamic  acid.      Nov.   16. 

27.040.  Schrauth  and  Schoeller.  Manufacture  of  mcr- 
curised  compounds  of  carbozylic  acid  esters  and  their 
saponification  products.  [Ger.  Appl..  Dec.  2,  1909.]* 
Nov.  21. 

27,555.  Newton  (Bayer  und  Co.).  Manufacture  of 
crythrene,  its  hornologucs,  and  analogues.     Nov.  26. 

Complete  Specifications  Accepted. 

18,S9t!  (1909).  Kaufmann.  Manufacture  of  organic 
antimony   compounds.      Nov.    23. 

27,908  (1909).  Woltereck.  Production  of  isoprene. 
Nov.  30. 

29,751(1909).  Newton  (Bayer  und  Co.).  Manufacture 
of  pharmaceutical  compounds.     Nov.  30. 

4539  (1910).  Newton  (Bayer  und  Co. ).  Manufacture  of 
santalol  compounds.     Nov.  30. 

7057(1910).  New-ton  (Bayer  und  Co.).  Manufacture  of 
octendione  and  its  homologucs.     Nov.  30. 

9358(1910).  Newton  (Bayer  und  Co.).  Manufacture  of 
octadionol  and  its  homologues.     Nov.  30. 

23.924  (1910).  Act.-Ges.'  f.  Anilinfabr.  Manufacture  of 
acetic  anhydride.     Nov.  30. 

25,698  (1910).  Kaufmann.  Manufacture  of  aromatic 
antimony  compounds.     Nov.   23. 


XXL— PHOTOGRAPHIC   MATERIALS 
AND    PROCESSES. 

Application. 

26,449.  Dawson.  Finlay,  and  Thames  Colour  Plate,  Ltd. 
Colour  photography.     Nov.  14. 


XXII.— EXPLOSIVES ;    MATCHES. 

Applications. 

27.064.  Claessen.  Manufacture  of  smokeless  propellant 
powders.     [Addition  to  No.  16,725  of  1906.]*     Nov.  21. 

27.560.  Kope.  Composition  for  igniting  the  fuses  of 
blasting  charges.*     Nov.  26. 

Couplets  Specification  Accepted. 
2039(1910).    Marks  (Maxim).     Explosives.     Nov.  23. 

XXI1L— ANALYTICAL    PROCESSES. 
Applications. 

27.253.  Arndt.  Apparatus  for  testing  air  or  other  gases.* 
Nor.  23. 

27.254.  Arndt.  Apparatus  for  testing  air  or  other  gates. 
[Gar.  Appl..  Nov.  23.  1909.]*     Nov.  23. 

27,545.   Knowles.     Gas  analysing  apparatus.     Nov.  2f. 
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mi:    ki-:i.\i  [ON    0]     CHI  MICAL    imum  i:\    m 
METALLURGY. 

HY     LBTHUB   0.    II  VI  UET. 

Within  the  Ordinary  limits  of  time  an.  I  .-pace  it  isini| 
to  do  justice  to  so  large  a  subject.     This  paper  lias  been 
written,  therefi n  with  the  \  u-v.   of  promotiu. 

interesting  discussion  than  of  imparting  inl 
my  principal  endeavour  will  be  to  bring  to  your  a 

in  facts  bearing  on  the  relationship  between  the  two 
Chemical   Industry   and   Metallurgy,  more  with  Use 
\ic»  of  interesting  the  youngi  r  mi  mbe     oi  ■  ■■  th  pp  fe 
who  have  to  gain  thi  ce,  than  of  instructing  the 

oldei  who    have   already    gained    tbi 

purpose  of  this  paper  is  to  act  as  a  ri  mindei 

starting  then-  professional  career,  that  they  I 
be  called  upon  to  control   old 

probably  to  work  out  new  ones.     In  order  to  effect  impr 
meats  in  the  former  or  bring  the  latter  t"  m  rider- 

able  chemical  and   m<  I   knowledge  is  necessary, 

tally   as   the  economy   of  a    process  must  alwas 
considered.     In     connection     with     ore     treatment,     the 
commercial  consideration  of  making  profits  is  of  the  utn 
importance,   and   it    may    be    better   to   sacrifice   a   large 
percentage  of  extraction  for  a  lower  one,  if  by  the  latter 
greater  profits  can  be  mad.-. 

For  many  years  •  h<  mica!  industry  and  metallurgy  were 
widely  separated,  but  at  the  present  time  their  boundaries 
may   be  regarded   as   having  met   and  to  a  large  extmt 
lapped.     So   much    is    this   the   case   that    one   often 
scarcer;    knows  whether  a  process  is  chemical  or  metal- 
lurgical, while  undoubtedly  there  are  very  many  pre.-, 
that   are  a  combination  of  both.     It  is  therefore   In 
desirable  that  the  members  of  these  two  great  iodic 
should  become  more  intimately  associated  than  they  are 
at  present,  so  that  the  most  rapid  progress  may  be  made 
ami  the  greatest  value  obtained  from  each. 

It  will,  of  ootu  se,  be  understood  that  my  subsequent  use 
of   the  words  "Chemist  "  and  "Metallurgist  "  does  not 
imply  any  duality  of  person,  but  is  meant  only  to  apply 
to  the  exercise  of  technical  functions  which  have  hit! 
been    regarded    (in   so    many    quarters)   as    belongin 
separate   provinces.     It    is   my   contention   that    thi 
si  lences  are  not   capable  of  aDy  such  sharp  demarcation, 
and  I  shall  attempt  to  show  that  the  successful  metalhu 
mii-i  of  necessity  also  be  a  technical  chemist  of  no  wr| 
fieial  order.     Indeed.  I  cannot  but  feel  that  the  conip 

i   metallurgy — (specially  in  regard  to  several  of 
the  non-ferrous  metals    might  have  developed  .-till 
rapidly  during  the  last  30  years  had  its  prai  titi  I 
more   closely   in    touch    with   the    rapid    progression    of 
industrial  ohemistry  during  t his   period.     This   djbci 
has  been  recognised  more  fully  of  late  years  as  the  cnri 
of  the  modern  metallurgical  schools  and  colles 
I  could  wish  that  the  co-operation  were  still  more  intin 
such,  however,  cannot  be  fully  achieved  by  any  ooure 
educational  training,  as  the  special  departments  of 
cover  so  vast   a  ground  that  to  embrace  both 

with  any  deeiral  le  di  gree  of  thoroughness  would 
demand  a  period  lengl  hj  bej  ond  the  possibility  of  stud 
to  afford. 

Metallurgy  is  often  regarded  as  an  art  which  has  pro 
gressed   but   slowly   during  our   time,   except   as   leg 
increase  of  output  and  economies  in  working  costs,  but 


■ 
which  ha 
man.  |    ,,r 

modified  that  they  a  •  »n. 

rials  whil  !. 

the  ., ther  Industry.     By  produ  -t  as 

important  as  tho  material  wh*  h  on  jeot 

of  a  ;                                       .:  ribute  a  lai      proportion 

of  the  total  pi  t  of  view 

moot    be    denied    that,    without  ..ical 

indu  tlorgy  wont  piste  a  m  it 

iirc'H  and 

0   both  of  them. 

It    must  also   tx  r .  ,1   that    both 

ly  dependent  on  a  thii  ■  —as 

in  many  i                               i  difficult)   ini  urred  in  working 

out  a    |                                     hani  a]   n  1  nit 

has  often  to  l«-  d(  signed,  and  t I  ss  is 

made  or  marred   by  the  efficiency    or  inel  I   tie 

I  I  I    the    delayed     utfli 

important)    pending   the 

and 

by  i:  the 

ions  due  to  the  gas  pro- 

1  Hi     and     I 

mention  I  ight  be  quoted. 

one  to  sn.  to  be 

BUCI  cs-flll  in  lli 

should  r.  •  ei\e  sound  training,  not  only  in  ml 

metallurgy,  but  also  in  mi  -  not 

for  oi  d   that   the  student   should  bo 

capable  of  etectin 

or  metallurgical  processes;    but   ii  ■         that   he 

should  possess  sufficient  knowledge  to  enable  him  to 
realise  what  can  or  i  i  what   he 

starts  out  to  do.  He  Bhould  know,  theoretically  and 
I  ieally,  a  considerable  numlier  of  standard  types  of 
machinery,  common  to  both  the  chemical  and  metalrar- 
_ii  al  industries,  and  at  least  tho  chief  applications  of 
thermo-  and  electro  dynamics,  power  distribution,  I 
production  and  measuremi 

These    remarks    touch    on    educational    matters    which 
might  to  some  of  those  present  appear  to  be  undesir 
in  a  paper  of  this  nature,  but  th  must  be  that,  as 

sound  technical  education  is  much  to  the  fore  at  the 
pr'  sent  moment,  it  seems  only  right  and  proper  to  draw 
attention  to  the  fact   thai  i  practical 

assistants.     To  this  end.  tlcn.  a  stud  1  be  (riven 

opportunities  to  prolong  the  technical  portion  of  his 
education,  so  that  he  may  reap  the  benefit  of  it  afterward^. 
How  often,  much  more  often  than  one  realises,  does  the 
machinery  erected  for  a  Bpo  ial  pur]  the 

chemist  or  the  metallurgu  ble  from  Uek  of 

knowledge  to  help  tl  -tand 

what  is  required  of  him  before  it  is  too  late.     Cases  have 
occurred,   probably   within  the   knowledge  of  aL'  of 
where  a   process   ha  I    from  an;, 

merits  of  its  own  as  a  mical 

part  of  it  failing  to  do  tho  work  required.  It  is  not  too 
much  to  assert  that  metallurgical!)' 

sound  processes  ha\  .'able 

appliances  now  available.     That   t!;  >f  several 

such  problems  has  a  by  other  means  does 

not  invalidate  the  argument  th  iiarucal  furnace, 

the  vacuum  filter,  tl  recess  for 

sulphuric  arid,  and  many  other  appliances  of  recent 
introduction,    would    have   ae!  tig   success   for 

methods  now  a'  .embered  as  failures. 

The  utilization  of  bu  torn  smelting  processes 

occupies   the  attenti  bemist   much   more  than 

formerly.  Selenium,  tellurium,  bismuth,  gold,  and  silver, 
which  are  often  present  in  copper  ores,  follow  the  copper 
through  the  smelting  processes  and  are  finally  collected 
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as  valuable  residues  during  the  electrolytic  refining  of  the 
blister  copper  ;  they  are  then  subjected  to  chemical  treat- 
men)    for   their  separation   and   are    thus    made    valuable. 

;  in  large  quantities  in  the  form  of  white 
arsenic  from  the  lines  01  smelting  furnaces,  ami  :s  a 
valuable  by-product,  especially  in  the  calcination  of 
Cornish  tin  ores.     Coke    oven   and  blast   furnace  gases 

yield  by-products  of  great  value  to  the  chemist,  of  which 
ammonium  sulphate  is  an  example.  It  is  only  necessary 
to  remind  you  that  the  success  of  the  shale  oil  industry 
depends  largely  upon  the  profits  derivable  from  the 
ammonium  sulphate  by-product,  and  of  the  utilisation  of 
blast  furnace  gases  both  as  a  source  of  energy  and  for  the 
manufacture  of  sulphuric  acid.  Basic  phosphatic  slag 
from  the  iron  furnace-  is  a  valuable  fertiliser,  and  in  certain 
cases  is  worth  as  much  as  the  iron  itself.  Some  iron  slags 
are  utilised  to  make  Portland  cement. 

Klectric  smelting  seems  likely  to  considerably  alter  the 
'ion  of  many  metallurgical  industries,  as  in  the  case  of 
the  work  now  being  carried  out  in  Norway  and  Sweden, 
where  power  is  cheap,  on  zinc  ores  and  concentrates. 

Among  the  large  number  of  ore-treatment  processes 
which  might  be  quoted  as  covering  one  of  the  many 
branches  of  metallurgy  where  a  knowledge  of  chemical 
industry  is  essential.  I  have  ventured  to  select  only  the 
following,  as  exemplifying  the  interdependence  of  the 
two  arts  and  as,  I  hope,  affording  matter  for  amplification 
by   others. 

1.      I  ion  process  carried  out  at  mines  operated 

in  Southern  Spain  on  cupriferous  pyrites,  such  as  at  Rio 
Tinto,  Tharsis.  San  Domingos  (Portugal),  etc.  As  you  are 
all  aware,  there  is  an  immense  belt  of  cupriferous  iron 
pyrites,  containing,  say,  two  per  cent,  copper  on  the 
average,  with  46  to  50  per  cent,  sulphur  combined  with 
iron  and  copper.  In  my  opinion  the  processes  used  on 
the  spot  for  the  economical  extraction  of  the  copper  belong 
both  to  chemical  industry  and  metallurgy.  This  is  a  case 
where  the  chemicals  are  formed  naturally,  and  in  situ. 
for  the  purpose  of  rendering  the  copper  soluble.  Shortly. 
the  process  consists  in  building  up  enormous  heaps  of 
mineral,  so  arranged  that  air  can  penetrate  through  them  ; 
water  is  pumped  on  to  them,  and  aided  by  the  heat  of  the 
sun.  chemical  reactions  are  set  up  in  situ  ;  the  copper 
sulphides  are  more  easily  oxidised  than  the  iron  pyrites, 
and  are  dissolved  by  the  water.  These  solutions  find  their 
way  through  the  mass  of  the  ore,  and,  after  passing 
through  a  filter  bed  of  small  pyrites,  are  led  by  suitable 
channels  to  precipitating  tanks,  where  the  copper  is 
ipitated  by  means  of  pig  iron,  the  precipitate  being 
jequeDtly  collected  and  sent  to  the  smelting  works. 
The  pyrites  heaps,  after  their  copper  contents  have  been 
extracted,  are  sold  to  sulphuric  acid  works,  whence,  after 
burning  out  their  sulphur  contents,  their  oxide  residues 
are  sol<l  to  ii"n  works  to  be  smelted.  The  copper  preci- 
pitate is  sold  to  the  copper  smelter. 

This  appears  to  be  a  simple  proci  --.  but  it  has  its  com- 
plications.  The  chemist  must  thoroughly  understand  the 
reactions  in  order  to  keep  the  costs  down,  and  to  be  able 
to  send  to  the  smelter  copper  prei  ipitate  as  free  as  possible 
from  impurities,  so  that  the  best  prices  may  be  obtained. 
This  requires  metallurgical  as  well  as  chemical  knowledge, 
i.e.,  a  full  knowledge  of  the  requirements  to  which  such 
products  are  required  to  conform  at  the  hands  of  the 
smelter  and   in   the   market. 

In  this  well-known  process  the  main  reactions  involved 
arc  as  follows  : — Oxidation  is  promoted  by  the  action  of 
the  outside  air.  which  is  naturally  warm  owing  to  the 
climate,  penetrating  through  the  heaps,  helped  by  the 
water  percolating  through  them.  When  once  the  oxida- 
tion commences,  considerable  heat  is  generated,  which 
has  to  be  carefully  controlled.  The  copper  sulphide 
becomes  copper  sulphate,  and  the  iron  sulphide  becomes 
converted  into  ferrous  and  ferric  sulphates.  This  latter 
salt  exerts  a  powerful  action  on  the  oxidation  of  further 
quantities  of  copper  sulphide,  being  thereby  reduced  to  the 
ferrous  state,  then  reoxidised  to  ferric  salt  and  so  on. 
The  liquors  on  issuing  from  the  heaps  contain  a  large 
proportion  of  iron  as  ferric  sulphate,  and  in  order  that  the 
onomy  in  the  consumption  of  the  pig  iron  shall 
be  practised,  they  are  led  through  filter  beds  of  fine  ore, 
and  in  this  way  the  ferric  sulphate  becomes  reduced  mainly 


to  ferrous.  It  may  here  be  remarked  that  much  more 
iron  is  used  up  in  precipitating  the  copper  than  is  required 
By  theory,  and  this  excess  consumption  is  reduced  con- 
siderably, according  to  the  proportion  of  the  ferric  salt 
present  in  the  liquors,  before  the  liquors  enter  the  pre- 
cipitating tanks.  The  number  of  these  tanks,  which  are 
filled  with  cast  iron  pigs,  and  the  length  of  the  scries. 
are  determined  by  the  work  done  by  the  iron  ;  that  is  to 
say  that  when  the  iron  consumed  costs  more  than  the 
copper  precipitated  the  liquors  are  run  to  waste. 

In  the  iron  precipitation  process,  the  copper  precipitate 
gets  contaminated  by  the  impurities  in  the  iron,  and  this 
is  noted  in  the  quality  of  the  precipitate  produced  during 
the  final  stages.  The  pig  iron  used  varies  from  92  per 
cent,  to  94  per  cent,  of  metallic  iron,  the  balance  being 
made  up  of  carbon  and  phosphorus. 

In  most  descriptions  of  this  leaching  process  the  latter 
element,  phosphorus,  is  rarely  alluded  to.  The  precipitate 
at  certain  stages  of  the  process  will  therefore  contain  con- 
siderable quantities  of  these  two  elements,  and  in  addition 
arsenic  from  the  ore  itself,  which  is  chiefly  thrown  down 
also  in  the  final  stages  of  the  process.  It  is  therefore 
desirable  that  the  copper  precipitate  should  be  collected 
in  grades  of  quality,  as  by  doing  so  the  precipitate  will 
command  higher  average  prices  than  if  grading  were  not 
practised.  The  heaps,  after  having  been  denuded  of  their 
copper  to  a  non-payable  limit,  are  sold  to  sulphuric  acid 
makers  all  over  the  world.  On  an  average  these  washed 
pyrites  contain  45  to  50  per  cent,  sulphur,  and  the  United 
States  take  a  considerably  larger  tonnage  than  any  other 
nation. 

This  is  a  very  brief  description  of  one  of  the  most  im- 
portant industries  of  the  world.  It  requires  considerable 
skill  to  keep  costs  down  to  the  lowest  limit,  and  to  control 
it  in  order  to  effect  this  object,  it  requires  well  trained 
technical  men  who  should  possess  sound  knowledge  of 
mineral  chemistry  and  metallurgical  requirements.  Some 
years  ago  the  ore  was  roasted  in  heaps,  but  such  enormous 
quantities  of  sulphurous  acid  fumes  were  evolved  that 
the  agricultural  country  for  miles  around  the  mines  was 
devastated,  and  the  Spanish  Government  insisted  that  the 
mining  companies  should  gradually  abandon  calcination 
and  adopt  the  natural  weathering  process  that  is  now 
universal — an  enlightened  policy  having  regard  to  the 
magnitude  of  the  industry  locally. 

2.  The  treatment  of  Spanishcupreous  iron  pi/riti.  x  imported 
direct  to  Great  Britain  and  other  European  countries  for 
sulphur  and  copper  extraction.  The  composition  of  this 
ore  is  very  much  the  same  as  given  under  No.  1,  except 
that  it  is  richer  in  copper.  This  class  of  ore  is  first  burnt 
by  the  sulphuric  acid  manufacturer  for  its  sulphur  con- 
tents. This  reversal  of  the  order  of  operations  (as  prac- 
tised in  Spain)  is  an  example  of  the  influence  of  economics 
in  determining  the  process  to  be  adopted.  The  ore  in 
both  cases  is  essentially  the  same,  but  one  or  two  per  cent, 
more  copper  permits  of  its  direct  shipment  to  centres 
where  metallurgical  facilities  are  greater,  and  where  conse- 
quently a  closer  recovery  of  the  ore  values  can  be  obtained, 
the  additional  profit  outweighing  the  freightage  costs. 
The  burnt  ore  is  calcined  with  salt,  and  lixiviated  with 
waters  containing  hydrochloric  acid  recovered  from  the 
furnace  gases  by  ordinary  condensation.  The  residue 
representing  the  bulk  of  the  ore  is  thereafter  sold  to  the 
iron  smelter.  The  liquors  pass  to  tanks  where  the  silver 
and  gold  (present  in  very  small  proportions)  are  separated 
by  means  of  a  soluble  iodide,  and  then  pass  on  to  tanks 
where  the  copper  is  precipitated  by  wrought  iron  scrap. 
The  silver  and  copper  precipitates  are  sold  to  smelters. 

It  is  again  necessary  to  point  out  that  the  chemist  in 
order  to  attain  economy  should  know  the  metelluigical 
treatment  of  his  products,  in  order  to  have  some  control 
on  the  prices  offered  for  them.  His  object  should  be  to 
deliver  them  as  free  as  possible  from  impurities  which  if 
present  would  detract  from  the  value  he  should  receive 
for  them. 

Perhaps  I  may  be  allowed  to  touch  upon  the  Claudet 
iodide  process  used  in  conjunction  with  the  ordinary 
Longmaid  and  Henderson  wet  cupper  process  as  practised 
in  this  class  of  ore,  more  especially  as  this  process  is  now 
suffering  a  lingering  death,  and  I  have  no  interests  in 
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It,  the  | ►;» t « - 1 it  ba>  in-  expired  - j 

urn  coo  I  hai  no  ul  hi  i  i  ui  i  n  i  ha 

w  irld  has  ever  been  able  to  mak<  o  payabli  proportion 
out  of  mi  ore  i  ontaining    ilver  I       I  n  and  gold 

'A  gr..  as  t  he  t  1. unlet    proi 
Tin.-  whs  onl]    I'"    ible  "ii   .  i  ount  o  uvi 

«  m  uiii>i;iii' -  -  existing    it   the  tour.     First,  the   prioi 

silver  mi  Ef    pec  oz.  when  tin    i iventod  bj 

m\  lull   Father,  Fredi  rio  Claud 
2a.  i'»l    pel  oa.     Second,  it   wa    only  applicable 
"us  when  treated  by  the   Longmaid   Henderson  pro 
these  win   practically  limited  to  Spanish  enpreous  pyri 
The  use  of  tin-  si|\,i  process  does  not  interfere  with  the 
subsequent   cementation  ol   the  ooppor.     The    L 
flenderson    pri ■  ■  isted   in   <  all  ining    t h< 

pyrites,  called  "burnt  ore,"  obtained  from    the  sulpl 
to  i>l   makers,  containing   •■  to    I '    i"     cent,   copper  with 
lot..  [J  per  cent,  "t  rook  salt,  and  lixiviating  the  chlori 
dised  ore  with  a.  ul  water;    these  v.  than  run 

into  tanks  ami  tin-  copper  precipitated  b]  iron.  Tie 
strong:  i Ijlori.U  liquors  In  lil  tin  silv.  r  i  hloride  in  solution 
whilst  silver  iodide  «.,-  found  to  I"  pra  licalh  insoluble. 
The  mi  tin «1  adopted  was  to  plai  e  a  ii  rie  of  tank-  in  front 
of  the  copper  precipitating  tanl  ilvet 

therein  as  insoluble  argentic  iodide  bj  met luble 

iodide;    the  liquors  were  allowed  to  settle,  decanted  nil 

ami  passu  1  t..  tli pper  precipitating  tanks.     The  Bilvei 

ioili.lr  was  ii 'Hi'  i'il  a  ml  rcaui  i  a  to  ipong]  metal  by  mi 
of  zinc,  the  zinc  iodide  being  used  for  a  further  prei  ipitation 
of  silver.     About  1  oz.  of  suver  and  2  Idper 

ton  of  original  ore  were  saved,  and  large  profits  « 
Under  normal  conditions,  about   10  to  15  per  cent,  of  thi 
iodide    was    lost.     The    onlj    condition    required    in    the 
iodide  process  was  that   the  calcination  ol  the  burnt  ore 
with   salt    required    verj    careful   regulation   in 
prevent  the  formation  of  sub-chloride  ol  copper,   wl 
if  f"i  med  iti  anj  i  onsiderable  qt 

the  success  of   the   proci  lide    being   pro 

duced  and  thus  increasing  thi    loss   in  iodide.     Thesilver 

. in.-,  containing  500  to  15,000  os  I  itheton, 

was  smelted  in  the  usual  way.     The  coppei   precip 
was  Bmelted  to  obtain  best   selected  copper.     This 

i   where  the  chemist  and  the  metallurgist  played  equally 

important    parts. 

:s.  Pyritic  smelting. — In  thi  the  metallurgist 

who  comes  first.     Pyritic  smelting  ol  low  grade  sulphur- 
etted copper  ores,  perhaps  containing  small  quantitu 
silver  and  gold,  which  bj  an]  other  process  would  b 
mi  value,  is  oov.  i  arried  on  ej 
of  the  world.     The  object   to  be  attained   is  ti 
the  smelting  operations  in  such 

ibtain  a  matte  containing  20  to  25  per  cei 
then  by  a  second  smeltirg  to  obtain  a  matte  containing 
15  to  50  per  cent,  of  copper,  th  •■■>  this  opei 

being  in  h  enough  to  ail.l  to  the  first  smelting.     This  i 
is  then  run  into  converters  of  the  Bessemer  type  Of 
iron  Etmelting,  and  by  blowing  air  through,  the  combustion 
oi  the  sulphur  i-  effected,  and  a  blister  coppei 
over  9<l  per  cent,  of  the  copper  originally  present   in 
ore.  ami  96  per  cent,  of  the  Bilvei  and  gold,  it 
Pyritic    smelting  has  the  further  advantage  of  ai 
the  Bret  roasting  operation,  a-  it  deals  with  th 
Bnlphides  direct,  in  plan'  oi  their  oxides,  and  bj  util 
the  t  hernial  values  of  a  large  proportion  both  of  the  sulphur 
and  of  the  ferrous  iron  in  the  blast  furnace,  pennite 
great  reilm  tion  in  the  •  onsumption  oi  ooke  fuel,  an  expi  n- 
give  item  in  cupola  melting.     That   portion  of    the  iron 
which  is  oxidised  f<  for  the  silica   ai  d 

economises    the   consumption   of   m  Box.     rhe 

portion  of  ferrous  sulphide  which  remains  unoxidised  falls 
as  matte,  carrying  the  oopper  with  it. 

Pyritic  Bmetting  is  also  practised  with  pyritii    •■ 
silver  ores  containing  but  littli   c<  pper.     Some  proi 
of  the  latter  is.  hi  v.im  r.  necessst 
of  the  precious  metals,  which  the  ferrous  sulphidi 
alone  is  incapable  of  doing  with  eompfcfa  I  small 

a  quantity  as  \  to  )  per  cent,  of  copper  may.  in  . 
cases,  he  sufficient  to  effect  the  collection  of  gold  and 
into  the  matte.      P\  ritic  smelling,  in  spite  of  it-  ap] 
simplicity,   demands   constant    watchfulness  on   the   part 
of  the  metallurgist  to  secure  its  maximum  advantages. 


i.n  .In.  t  i-  si, hi  i.    t  In   eli  i  trolj  tii  iiie  i  and 

I  retted   bj   ek  otro-chi  mil  al  nn  ing  i  opp 

-  hi       and     ..\i  i .     aliin  -'     I  ii  -      Ii'.in     o 
ilVCI    and    gold    "I'll    lie     I  In  |.u  I  H  n  -    l>  miill'iug    III    the 

tm I  a  mud  wlin  Ii  id  to  ■  meltt  lai-s 

i.i  mat' 

where  the 
chemist  oomi    in,  1  mpoi  tanl 

part,  and  that  is  in  the  recovery  ol  i  im  the  ran 

.  \  olvcd  in  Inn."'  quant  : 
producing  the  i  oppi  r  i  Forced  on  thi 

chemist  on  account  of  the  devastating  effects  produced 
bj  the  sulphurous  acid  Agricultural 

have  -nil'  red  so  mui  h  From  theii  action  that,  unless 
some  niei  In  "I  f"i  i  In  n  elimination  fron  •  and 

II  in ■•  i>>  certain  cast     would  have  to 

,  and  largi  works  would   be  compelled  to 

stop.     The  I"  -t  waj  to  suppn  '  urn  the 

into  a  si. ui f  |H"lit.     I > 1 1 1 1 1 1 l'  tin    la-t  Few  y< 

these  deleteriouB  gases  nave  been  turned  to  account,  and 
large  quantities  of  sulphurii  From  them 

iiv  the     '  ontacl      proi  itl  'in  ktown,  Ten- 

..     In  dealing  with  immei 
pyritic    melting,  ever]  endeavour  in  tin   waj  ol  reducing 
working  ■  be  made,  ami  a-  the  plant  must   hi 

made  and  desi(  nearly  automatic  workini 

rssible,  the  mechanical  engineer  takes  a  ■  place, 

mention  lure  thai   the  sulphuric  acid   is  mainly 
used   l"i    the   in. "ui."  ;  ii"    "f   supet  pi  the   raw 

Phosphates  being  freighted  from  long  d  the  works. 

Tins,  instead  uf  pyritic  smelting  being  a  i  urse  to  the  agri- 
oulturist,  ii  becomes  a  blessing  but  third]  disguised  in 
producing  this  important  fertili 

4.  Anothi  "I  the  chemisl  and  the  metallurgist 

being  togethet   concerned  in  thi    beneficial    treatment    of 

.if  the  well  known  Broken  Hill 
sih it  Bulphide  ores,     t I.n  the  whole  I 
the  association   ol   chemical  and   nut. dim 

u.ilh  evolved  during  a  period  of  ma  Roughly 

the  treatment  isasfollowt  tsofanaln 

intimate  mixture  of  galena  and  zinc    blende,  and    n 
but  the  rock]  D  gravity  that  it 

oanni  ited  bj  ordinal  ■  Fi  om  the  blende . 

II,,,..  the  zinc  taifinj  Deration  of  the 

hulk  of  the  lead,  lay  accumulating  in  millions  of  tons — 
awaiting  the  a. Kent  -  tot  zinc. 

IT  a-  I  am  aware,  at  the  present  time  thi  led 

and  jigged,  and 

To  per  cent  lead,  zinc  5  to  10  i int.,  ami  sdw  r  about 

l'o  i./.  per  t"ii  "f  concentrates.     This  i-  smelted  to  nhtain 

had  containing  the  silver  and  a  snlnll  quantity  of  gold. 
The  had  i-  de-ilv-rised  in  the  ordinary  way.  producing 
market   had  almost  pun-,  and  silver  bullion  oontainin 

nut  of  gold  sufficient  a-  mui-' 

and  a  possible  additional  protit.  Here  yon  will  realise  that 
the  metallurgist  and  the  chemist  are  equal]] 

The  had  concentrates  an-  ■  ,.  fully  smelted 

by  interposing   before   -melting,  an   agglomeration  pr. 
-in  h  a-  tie-  pot  roasting  process,  which  ."tisis-.s  in  treating 
them  with  lime,  sulphate  of  lime,  and  carbonate  of  lime,  and 
the  product  i-  then  in  a  suitable  mechanical  condition  for 

,   is  made  more  simply  and 
cheaply.    1  hese  various  pr  '      or 

"  time  roasting      methods.   The  first  to  prove  th.'  great  effi- 
cacy and  economy  oi  irere  Huntingdon  and 
rlein,  these  inventors  using   lime.      Cnrniichael  and 
Bradford  modified  the    method    by   tie-   employment    of 

■{  lime.      In  essential 
feat  urea  thi  -.another. 

The  crushed  oi  iftor  partial  roasting 

to  a   '  ertain   Burphl  !  ■   ftre 

mixed  with  a  suitable  amount  BtO  a 

"pot"  (or  other  r.  .  jilted  at   the  bottom,  and 

"  blown  ing  air   i  urrent.      The   reaction    being 

strongly  exothermic,  no  further  fuel  i-  required,  and  torrents 
of  sulphurous  acid  ate  evolved   which  may  be  at 
utilised  for  sulphuric  acid  manufacture.      After  the  "  blow 
is  complete  the  agglomerate   i-  dumped  out   i broken   by 
the  fall  into  suitably  sized  lumps),  and  sent  direct  to  the 
blast  furnace  for  reduction  to  lead  and  silver  bullion. 
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Not  only  "agglomeration"  economically 

this  way,  bnt  richer  sulphurous  acid  gases  are 
claimed   to   result    for   utilisation   as   acid,    whilst   finally 
i  by  some 
In  producing  the  alw.  tailings 

(a  product  known  locally  as  "  middlings")  carry  consider- 
ably more  zinc,  weight  for  weight,  than  the  original  ore. 
!y  less  lead,  and  about  the  same  amount  of 
silver.  After  years  of  experiment .  physico-chemical 
processes  have  at  length  been  devised  for  their  treatment 
economically.  These  middlings  are  ground  fine,  pulped 
with  slightly  acid  water,  and  are  then  stirred  with  a  small 
quantity  of  oil.  The  oil  coats  the  particles  of  sulphides 
(blende,  etc.),  with  a  minutely  thin  film,  by  various  means 
according  to  the  different  patented  processes  used  at  the 
various  mines  (each  now  contending  for  the  mastery). 
These  oiled  particles  are  brought  to  the  water  surface, 
which  having  once  broken  through  they  float  by  virtue 
of  the  surface  tension  of  the  water.  In  two  or  three 
instances  the  raising  of  the  oiled  sulphides  to  the  surface 
is  effected  bv  causing  small  gas  bubbles  to  become  attached 
to  them  whilst  submerged.  The  scums,  films,  etc.,  of 
valuable  metals  are  removed  by  varying  mechanical 
methods,  whilst  the  gangue  and  valueless  materials  are 
left  unaffected  in  the  liquor  pulps,  and  after  subsidence 
and  separation  are  sent  to  the  waste  heap.  Over  a 
million  tons  of  these  accumulated  tailings  have  been  treated 
at  great  profit  by  the  essentially  physical  method,  and 
Broken  Hill  has  now  become  as  great  a  zinc  producer  as 
it  formerly  was  famous  for  its  lead  and  silver.  Already 
one  mine  alone  then  produces  one-tenth  of  the  world's 
total  output  of  zinc  ore.  In  such  a  way,  a  saleable  product 
is  obtained  at  the  present  time,  which  leaves  a  by  no  means 
inconsiderable  profit.  Here  the  physicist,  the  chemist, 
and  the  mechanical  engineer  help  the  metallurgist.  If, 
however,  these  zinc  concentrates  are  smelted  for  the  pro- 
duction of  spelter  on  the  spot,  then  the  metallurgist  takes 
a  prominent  position,  but  scarcely  less  does  the  chemist  : 
for  in  the  production  of  spelter  the  concentrates  must  be 
roasted,  and  he  has  to  endeavour  to  turn  to  account  the 
sulphurous  fumes  from  the  roasting  to  form  sulphuric 
acid  to  be  used,  if  possible,  in  the  production  of  super- 
phosphates. 

5.  The  manufacture  of  copper  sulphate— At  first  sight 
this  would  seem  to  be  a  chemical  process,  pure  and  simple, 
but  on  looking  into  it,  various  metallurgical  operations  are 
found  to  play  a  part  in  the  process.  Copper  sulphate  is 
produced  on  a  very  large  scale,  and  either  by  the  direct 
treatment  of  smelted  copper  or  as  a  by-product  from  some 
other  process,  such  as  in  the  refining  of  silver  and  gold 
bullion,  where  copper  is  used,  I  may  say,  as  a  reagent  from  a 
chemical  point  of  view,  and  has  to  be  recovered. 

As  a  direct  process,  the  smelter  in  his  operations  produces 
copper  bars  which  may  contain  silver  and  gold  ;  these  arc- 
granulated  and  treated  with  sulphuric  acid  and,  with  the 
aid  of  air,  the  copper  is  brought  into  solution,  from  which 
the  copper  sulphate  is  crystallised  out.  An  insoluble 
mud  is  left,  which  is  smelted  for  its  sUver  and  gold  contents . 
An  important  factor  in  this  process  is  that  iron  sulphate, 
the  enemy  of  copper  sulphate,  is  nearly  absent  from  the 
copper  sulphate  crystals.  As  a  by-product,  this  salt  is 
obtained  in  the  process  of  refining  silver  and  gold  bullion, 
a  suitable  alloy  being  made  up  by  melting  the  bullion  with 
silver  2J  times  the  weight  of  gold  and  copper  J  the  weight. 
This  mixture  is  granulated  and  boiled  with  sulphuric 
acid  in  suitable  vessels  ;  the  gold  remains  as  p.  mud,  which 
is  collected  and  melted  into  bars ;  the  silver  goes  into 
solution  and  is  precipitated  by  metallic  copper,  as  a  mud 
which  is  melted  into  silver  bars.  The  liquors  are  then 
subjected  to  crystallisation  and  produce  copper  sulphate, 
thus  recovering  in  a  marketable  form  the  original  copper 
added  in  the  refining  process  to  precipitate  the  silver. 

The  cyanide  process  of  gold  extraction  is  an  instance  of 
the  help  that  the  chemist  can  give  to  the  metallurgist. 
It  is  a  purely  chemical  process,  which  both  increases  the 
extraction  of  gold  from  ores  and  enables  profits  to  be  made 
t  onsiderably  greater  than  if  any  other  chemical  process 
were  adopted.  Although  apparently  simple  in  application 
and  in  the  plant  required,  reactions  of  great  complexity 
occur,  and  as  the  cyanide  solutions  are  used  over  and  over 


again  they  become  highly  complex  in  constitution  and 
require  careful  study,  because  the  compounds  produced 
may  accelerate  or  retard  the  solution  of  gold.  The  zinc 
gold  mud  produced  has  to  be  refined  by  acids,  and  smelted 
to  produce  liars  of  bullion.  One  process  of  refining  this 
mud  is  eupellation  with  litharge  in  a  large  furnace,  involving 
a  purely  metallurgical  operation.  One  may  hazard  the 
opinion  that,  without  the  aid  of  the  cyanide  process,  the 
gold  obtained  from  the  Rand  would  be  20  to  30  per  cent. 
rasa  than  the  present  extraction.  The  application  during 
the  last  few  years  of  the  process  to  purely  silver  ores  must 
bo  noted,  especially  in  Mexico  and  the  United  SI  iti  ;.  The 
large  quantity  of  cyanide  required  for  precious  metal  ex- 
traction necessitated  improvements  in  its  manufacture  to 
reduce  its  cost  of  production,  and  thus  the  metallurgy  of 
gold  has  benefited  a  large  chemical  industry. 

It  may  be  recalled  that  at  the  outset  of  the  cyanide 
process  potassium  cyanide  cost  4s.  per  lb.,  and  the  con- 
sumption of  this  chemical  was  high.  Thanks  to  the  aid 
of  the  industrial  chemist,  potassium  cyanide  now  costs 
nearer  6d.  per  lb.,  whilst  the  consumption  has  been  reduced 
(as  regards  loss)  to  but  a  very  few  oz.  per  ton  of  ore.  In  a 
recent  case  brought  before  the  notice  of  the  Institution  of 
Mining  and  Metallurgy  the  total  cost  of  extracting  gold 
from  one  ton  of  ore,  for  potassium  cyanide,  power,  and 
labour,  only  amounted  to  lid. 

6.  The  Pearce  process  of  treating  auriferous  copper  was 
the  product  of  both  chemist  and  metallurgist.  The  main 
feature  in  this  process,  which  has  now  been  replaced  by 
later  methods,  was  the  discovery  by  Mr.  Pearce  that  a 
granulated  alloy  of  copper  and  gold  when  melted  with 
iron  pyrites  yielded  up  some  of  its  copper  to  form  a  matte, 
but  the  gold  remained  in  the  unattacked  copper ;  by 
repeating  the  process  a  number  of  times  the  whole  of  tha 
copper  is  separated  from  the  gold.  This  method  was 
worked  in  conjunction  with  the  well-known  Swansea 
smelting  and  the  Ziervogel  processes,  the  latter  of  which  is 
of  a  purely  chemical  nature. 

7.  The  arsenical  cobalt  and  nickel  silver  ores  now  being 
mined  in  Ontario  afford  an  interesting  field  for  research 
work  for  the  chemist  and  the  metallurgist.  These  ores 
are  very  rich  in  silver,  often  yielding  several  thousands 
of  oz.  to  the  ton.  Great  difficulties  have  been  met  with  in 
their  satisfactory  treatment ;  arsenic  may  reach  up  to 
30  per  cent. ,  cobalt  and  nickel  10tol5percent.ineach  case. 
Efforts  have  also  been  mado  to  save  not  only  the  silver, 
but  also  thecobalt,  nickel,  and  arsenic.  The  present  treat- 
ment I  believe,  is  to  smelt  these  ores  with  lead,  thereby 
extracting  a  large  proportion  of  the  silver  ;  in  this  operation 
a  speiss  is  obtained  consisting  of  the  arsenic,  cobalt,  and 
nickel,  with  several  hundreds  of  oz.  of  silver  to  the  ton. 
Various  chemical  processes  have  been  suggested  and  are  in 
course  of  experimental  development,  but  I  am  not  able  to 
forecast  the  success  which  has  been  achieved. 

I  have  endeavoured  by  this  brief  description  of  various 
processes  to  emphasise  the  close  relationship  which  must 
always  exist  between  Chemical  Industry  and  Metallurgy, 
and  I  trust  that  discussion  will  bring  out  further  evidence 
of  this  relationship,  a  proper  appreciation  of  which  is  of 
the  utmost  importance. 

Discussion. 

The  Ciiaikmax  said  Mr.  Claudet  had  clearly  established 
the  proposition  that  the  science  of  metallurgy  in  a  large 
number  of  cases  depended  essentially  on  chemical  pro- 
cesses, and  that  in  many  instances  profit  depended  entirely 
on  the  utilisation,  not  in  a  metallurgical  direction,  but  by 
purely  chemical  methods,  of  some  of  the  products  of  the 
ores  which  had  been  snatched  from  mother  earth.  The 
conditions  of  profitable  production  formed  the  great 
feature  of  the  paper,  and  economical  production  was 
undoubtedly  the  key  to  all  successful  nu  .Surgical  opera- 
tions. When  one  noticed  the  very  6mall  amount  of  gold 
per  ton  of  ore  which  could  be  extrac1  d  at  i  profit  it  was 
to  an  outsider  a  marvel,  first,  that  it  could  be  extracted 
at.  all  on  a  commercial  scale,  and  second,  that  considerable 
dividends  could  be  paid  from  so  small  a  product.  Besides 
emphasising  the  importance  of  economical  production,  the 
paper     presonted     another     useful     feature.     Nowadays 
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prominent  manner  to  tho  vcrj   wide  field  which 
available    to    the    Btudenl     i  : 
I. uni. -d  nil  attent ion  to  the  importai 

of  small  pel  Ml  i  : 

the  atmosphere  n  i    purified  and  thi  ntrj 

i  from  being  turned  into  the  waste  wh 

h.nl  sci  frequently  oharai  :• 

If  he  had  any  criticism  to  the  paper  il  was  in  a 

i  ion  that  n  wasperl 
\  it.,  the  subject  "l  education,  i 

1 1.  in.     Ihe  authoi  urged  that  the  Btudent,  whi  thai  be  wert 
oalled  metallurgical  or  ohemical,  should  ' 
little  more  in  school  or  college,    The)    would  all  agree 
that  the  more  a  man  -  ther  things  beinj 

the  better  man  he  was  ,   bu 

things  wei  J  !    The  toe  dent- 

ship  the  more  a  man  missed  ol  Ui  with 

what  might    be  called  the   practical   operations   ol 
which  in  many  instances  could  onlj   be  acquired  while  he 
was  still  young.     No  one  would  question  the  very  large 
part  which  was  played  by  mechanical  operations  and  plant 
in  connection  with  metallurgy,  but  he  did  think  that  in 
many  instances  a  man  would  letter  gain  that  acquaint 
with"  plant   and    machinery    ol    special    type    il 
situated  at  a  mining  centre,  saj    Johannesburg,   Bn 
Hill,   West   Australia  or  India,  or  if  he  were  engaged  at 
Swansea,    Middlesborough,   or    Newi  Was 

there  not  a  proper  and  natural  limit  to  the  time  which 
a  man  should  spend  in  the  College  or  University  ? 

Professor  W.  A.  Carlyle  spoke  "I  the  difficulty  that 
existed  in  teaching  all  that  was  desirable  in  the  time  at  the 
disposal  of  a  student,  and  said  that  they  could  only  hope 
to  turn  out  men  so  equipped  that  they  would  he  able 
to  budd  upon  the  foundation  oi  knowledge  with  which 
they  started  life.  He  assured  Mr.  CJaudet  thai  theClaudet 
process  was  not  suffering  a  lingering  death.  On  the 
contrary,  it  was  in  full  use  where  ores  suitable  for  its 
application  were  obtained. 

Professor  T.  Turner  said  the  author  rather  suggested 
that  metallurgy  did   not   make  rapid  progress,  and   was 
somewhat  fixed   as  compared   with  modern  science;    but 
he  found  on  looking  over  his  old  lei  I 
was  little   which  he  taught    twentj 

he    could    teach    now.      The    chi  s    of    supply    of 

copper,  iron  and  other  ores,  had  changed  ;   and  the  ID 
by  which  they  were  extracted  had  altered.     Many  met  I 
like  cyanide  extraction,  or  the  production  of  aluminium, 
had    been   introduced   or   revolutionised   during   the   last 
epiarter  of  a  century.      Not  merely  from  the  point  of  view 
of  output,  but  by  radical  changes  in  pro< i  lerful 

progress  had  been  made,  and  the  chemist  had  commonly 
taken  the  first  st.  p.     When  the  early  failure  of  Besai 
experiments    disappointed    the    iron    trade,    it    was    the 
chemist  who  pointed  out  the  role  played  by  phosphorus. 
The  basic  process  of  steel  production  was  launcla 
one  who  had  been  trained  in  chemistry  in  the  old   I 
School  of  .Mines.     In  thosi    earlj   d 
extrcnu-ly  important,  and  Mi    - 

introduced   important   improvements.      But    with   certain 
Of  these  older  processes  the  turn    was  past  for  t In    d 
to  introduce  revolutionary  changes.      It  was  li 
now  who  made  the  changes,   when  il    became  s   qi 
more  of  handling  the  material,  in  order  to  produce  rails, 
plates,  or  other  materials  at  a  rapid  and  cheap  rate.     In 
metallurgy  it  was  usually  the  man  with  a  scientific  ( hemical 
training  who  pointed  out  the  path,  and  the  engineer  then 
came   and   showed    how    they    could    more   en 
produce  that  which  was  desari  example 

application  of  chemistry   he   would  suggest  the  n 
of  Sir  William  Roberts  Austen's  address  to  tl 
Association,  on  the  Ziervogel  process— a  beautifi 
tion  of  chemical  and  physical  principles  whi  I 
referred  to  in  the  paper."     He  bad  only  one  word  U 
on  the  question  of  education.     They  wen 
by  time;    and  their  pupils  in  a  certain   turn 
that    period    might    be,    and 

offered  them,  could  only  learn  a  certain  amnuut. 
could  only  make  a  selection  from  a  great  variety  of  subjects 
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could  take  place  mul.  i  the  best  ■ 

ible    time,   and    with   the 
chemicals ;    the   metallurgist    had   then   to   call   l"r   the 
assist.i.  ci    of  thi    ■    .  ii  i  ■  i  -  i    at  <  Indent 

machinery  for  carrying  out  the  necessary  opt  rations  at  the 
minimum  •     L      For  example,  in    thi    cyanide    pi 
the  metallurgist  by  his  knowled 

able  to  determine  the  best  preliminarj  tieat  i  ndi  r 

the  gold  in  different  |y  soluble,  and 

also  to  remove  fromth  mati  rials  which 

the  cyanide,  thi  ol  cyanide 

I    then  thi  i    designed   nuv  b 

for  fine  gi  iniling  ami   the  I 

handling  and  conveying  enormous  quantitii  -  ol  mat* 
to  the  van.  uis  parts  of  the  plant  ;   in  this  way  it  h 
possible  to  deal  with  the  immense  outputs  from  modem 
mining    plants.      They    must    guard    against    attemp 
too  much  in  the  way  of  so-caUcd  practical  education  at 
their  colleges,  as  the  most  a  boy  could  hope  to  do  well 
during  a  four  years'  college  course  was  to  gain  a  sound 
theoretical    knowledge    ol    those    subjects  which 
essential  to  obtain  a  thorough  grasp  of  thi  -  and 

the  practice   of    modem  metallurgy.       If    in    ti 
a  stud' nt  obtained  a  Bound  knowled  and 

physics,  a  fair  Unowledgo  of  mechanics  and  mathe- 
matics and  some  knowledge  of  general  engineering,  it 
was  as  much  as  could  be  expected,  and  he  could  then  in 
his    fourth    year    d<  ,  I    the 

special  engineering  problems  a-  ith.      liven 

if  it  were  possible  in  othci 

i  ice  in  colleges  the  time  for  so-called  pi 
was  very  limited,  uml  it  was  only  bj  - 

that  practical  experience  which  was  likely  to  be  of  lasting 
value  could  be  obtained,  and  where  the  student  would 
acquire  that  knowledge  which  would  enable  him  to 

date   the   essential   differences   between    what    m 
regarded  as  practical  as  distinct  from  theoretical  pn 

lor  A.  K.   lliMiNoi..;.  said  U  ially  he 

did  Hot   see  anything  to  separate 

metallurgy  ;     the  and   the  The 

real  reason  one  had  to  consider  metalli 
that  ma;  brought  up  main!}  in 

organic  chemistry,  and  had  little  to  do  with  tl 
al  trouble  as  r- . 
tion  was  that  it  did  not 
were  not    properly  taught   before  they 
so  that  the  ti  I  with  thi  in. 

me  knowledge-  had  to  l»e  kept  back  on 
account  of  those  who  knew  nothing  at  all. 

Dr.  T.  K.  Rose  said  that  the  ;  hemist 

towards  metallurgy  in  the  future  h  I  i  dealt  with. 

In  the  remote  past  metallurgists  did  things  (as  they  had 

rind  an  explanation  tor  them.     He  .-lances 

the  manufacture  of   br,,  p. nation  of  silver  from 

g.'ld.  the  produi  tii  roccas  ; 

.1  man,  and 
■  |ii-uiis'  ntly  had  b 

He  should  like  .Mr.  Claude!  to  explain  what  the  fu 

ii  regard  to  metallurgy  was  to  be  in  the  future, 
if  the  mechanical  ;  ccoming  so  supremely 

important.     He  should  be  sorry  to  think  that,  having  once 
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caught  up  to  practical  men  ami  assumed  the  direotion  of 
affairs,  chemists  must  go  back  ami  content  thtraselves 
with  explaining  the  work  of  others. 

-  ■•  ■  i  -iic!  he  was  a  mining  engineer,  and 
in  the  training  incidental  to  thai  profession  one  learnt 
the  elements  of  chemistry,  as  did  a  prospective  chemist 
or  metallurgist,  ami  thej  also  learnt  a  certain  amount  oi 
metallurgy.  After  this  preliminary  education  had 
completed  those  who  proposed  to  become  either  manu- 
facturing i  hemists  or  metallurgists  branched  <  >tT  into  some 
partieular  line.  It  was  seldom  the  case  that  an  individual 
who  reached  the  top  of  his  profession  in  any  one  branch, 
had  the  same  intimate  knowledge  of  any  other  branch, 
although  chemistry  was  the  foundation  of  them  all. 

In  eaeh  individual  Bection  engineering  knowledge  was 
of  value,  but  applications  of  machinery  which  were  of  the 
greatest   use  in  b  might   or  might  not  apply  to 

another,  and  this  tended  -till  further  to  specialisation. 
He  hail  Ken  wondering  whilst  listening  to  the  paper  what 
wassupposed  to  be  the  exact  difference  between  the  chemist 
and  the  metallurgist.  As  far  as  he  could  gather,  it  would 
i  that  the  chemist  had  to  deal  with  wet  processes,  and 
the  metallurgist  with  dry  :  but  that  did  not  seem  to  him 
to  be  any  distinction.  The  metallurgist  required  as 
intimate  a  knowledge  of  the  principles  of  chemistry  as 
the  manufacturing  chemist,  and  if  he  happened  to  be  work- 
ing under  any  conditions  in  which  wet  processes  were  used 
in  the  extraction  of  metals,  from  their  ores,  there  was 
nothing  at  all  to  distinguish  him  from  a  chemist. 

Mr.  H.  W.  Lake  emphasized  the  absolute  necessity 
of  giving  a  man  entering  int.)  this  class  of  work  a  sufficient 
practical  mechanical  training  to  realise  how  things  looked. 
and  how  they  worked.  He  had  seen  many  processes  in 
connection  with  metallurgical  and  mining  business,  wreck'  ■>  1 
from  the  mere  fact  that  the  man  who  originated  the  idea, 
perhaps  a  clever  chemist,  or  an  excellent  metallurgist,  did 
not  realise  how  the  thing  would  look  when  it  was  set  up, 
and  the  wheels  went  round.  As  a  man  who  had  his  living 
to  earn  by  his  profession,  he  was  apt  to  look  at  the  thing 
from  the  practical  point  of  view,  and  he  would  plead 
earnestly  that  student-  should  be  given  that  practical 
knowledge,  or  at  any  rate  they  should  be  made  to  under- 
stand they  had  to  acquire  it.  He  recognised  that  it  was  a 
very  difficult  thing  for  a  young  man  who  had  an  excellent 
technical  education,  to  realise  that  he  had  then  to  commence 
to  learn  lew  things  looked,  and  how  they  would  work. 

Dr.  YV.  RosBNHADi  said  his  work  lay  rather  with  the 
metal  after  it  was  extra'  ted  than  with  the  actual  extrac- 
tion. Some  years  ago  the  chemist  began  to  work  out  the 
theory  of  solutions,  and  it  looked  at  first  as  if  that  question 
was  extremely  remote  from  metallurgy,  but  that  was  far 
from  being  the  case.  The  developments  of  that  theory 
came  to  he-  taken  up  in  connection  with  the  microscopic 
study  of  rocks,  and  had  been  very  extensively  applied  to 
the  microscopic  study  of  metals.  This  had  been  built  up 
into  a  theory  of  the  constitution  and  structure  of  alloys. 
and  that  of  itself  was  a  matter  which  was  of  metallurgical 
importance.  This  line  of  work  had  been  developed  more 
in  America  and  Germany  than  as  yet  in  this  country. 
Microscopy  and  pyrometry  and  the  methods  of  physical 
chemistry  generally  had  been  applied  in  the  first  place  to 
the  study  of  rocks,  or  synthetical  geology,  and  also  now 
to  the  study  of  metallurgical  products,  such  as  ores,  matte, 
speiss.  and  so  on.  which  were  referred  to  in  the  paper, 
and  which  were  dealt  with  by  metallurgical  processes.  The 
result  was  the  growth  of  much  important  knowledge  as  to 
the  nature  and  constitution  of  those  bodies,  which  would 
enable  the  chemist  to  explain  many  of  those  processes,  and 
ultimately  to  lay  the  foundation  of  a  theoretical  knowledge 
of  the  constitution  of  all  these  various  bodies,  which  would 
be  of  the  greatest  possible  use  to  tho  bad  to  deal 

with  them  in  practice.  Just  as  a  metallurgist  who  had 
to  deal  with  alloy,,  would  be  lost  if  he  was  deprived  of  the 
knowledge-  of  metallography,  so  he  might  predict  that  not 
long  heme  those  who  bad  to  deal  with  these  metallurgical 
products  or  chemical  reactions  would  come  tee  rely  on  the 
knowledge  of  their  constitution,  obtainable  in  this  way. 

Dr.  ').  J.  Stkinhaut  said  he  well  remembered  the  time 
when  lir.t  starting  practical  metallurgical  work  on  a  large 
scale,  how  on  numerous  occasions  he  was  put  to  shame 


by  practical  suggestions  and  criticism  of  the  foreman. 
He  would  impress  on  those  who  wished  to  pursue-  metallurgy 
the  importance  ol  learning  how  tee  use  their  hands  as  wall 
as  th.ir  head-  at  an  early  stage.  In  Nevada  ard  Utah 
copper  mines  were  worked  containing  only  about  2k  per 
cent,  of  metal,  and  producing  copper  in  the  neighbourhood 
of  i'3">  per  ton — an  amazing  triumph  of  modern  mining  and 
metallurgical  methods.  In  the  old  days  when  the  con- 
sumption of  the  metal  was  less,  they  would  not  have 
attempted  to  work  such  low  grade  deposits;  he  believed 
it  was  the  same  at  Rio  Tint  o.  All  this  had  only  been  pos- 
sible by  the  co-operation  of  the  chemist,  metallurgist,  and 
the  miner.  The  pyritic  smelting  and  bessemcrizing  of 
copper  ores  was  invented  by  J.  Hollway.  who  found  that 
by  utilizing  the  sulphur  and  also  the  iron  contained  in 
certain  copper  ores  as  fuel  in  a  blast  furnace,  he  could  pro- 
duce a  copper  matte  without  the  aid  of  coke,  and  he  also 
tried  to  blow  the  matte  so  obtained  direct  into  copper  in 
the  same  furnace.  The  first  experiments,  which  were  made 
in  Sheffield  on  a  large  scale,  failed,  but  several  years  after- 
wards the  same  principle  was  employed  by  others  in 
America  and  elsewhere  and  with  certain  modifications 
proved  an  entire  success,  and  to-day  a  large  proportion  of 
copper   ores   are   smelted    pyretic-ally    and    bessemerized. 

In  connection  with  the  utilisation  of  sulphurous  fumes 
for  calcining  and  blast  furnaces,  it  must  be  remembered 
that  if  all  such  fumes  were  utilised  to  produce  sulphuric 
acid  the  supply  would  far  exceed  the  demand. 

Mr.  Walter  F.  Reid  agreed  to  some  extent  with  Drs. 
Steinhart  and  Rose  with  regard  to  the  utility  of  practical 
observation.  He  did  think  that  education  should  enable 
a  man  to  understand  what  he  saw  ;  that  he  should  have  a 
good  general  education.  One  ought  in  the  first  instance 
to  teach  the  student  to  think,  and  make  researches  for 
himself.  Not  long  ago  he  had  to  address  a  number  of 
students  who  were  coming  up  to  receive  prizes,  and  the 
best  advice  he  could  give  feu  the  future  was  to  continue 
studying,  because  they  had  only  received  sufficient 
education  to  enable  them  to  understand  what  they  saw  ; 
they  should  then  make  practical  experiments,  and  if 
possible  do  something  which  nobody  else  had  done  before. 
The  merely  practical  man  undoubtedly  often  made 
important  discoveries.  Vitruvius  told  how  to  get  mercury 
by  beating  certain  stones  found  in  Spain  with  iron  rods 
until  they  sweated  ;  the  sweat  was  mercury.  Undoubtedly 
the  Romans  made  mercury  in  that  way.  The  question 
of  the  extraction  of  metals  from  the  ores  was  to  some 
extent  connected  with  the  condensation  of  fumes.  On 
account  of  the  restrictions  in  Germany  to  the  pouring 
out  of  the  sulphurous  gases  into  the  atmosphere  the 
amount  of  sulphuric  acid  produced  had  risen  so  con- 
siderably that  the,  price  had  been  much  reduced.  He 
had  taken  advantage  of  the  cheap  price  of  sulphuric 
acid  in  Upper  Silesia  for  the  extraction  of  zinc  from  very- 
low  grade  ores,  and  they  wore  now  extracting  on  a  large- 
scale  10  per  cent,  zinc  residues  from  the  ancient  mines 
and  getting  8  per  cent,  of  zinc-  out  of  it.  Another  great 
opening  with  regard  to  the  extraction  of  metals  from  their 
ores  wa-  tie  useoi  electricity.  Given  a  mine  no  matter  how 
inaccessible,  containing  copper  or  zinc  ore.  and  near  a 
fall  cjf  water,  metal  could  be  produced  without  any  other 
reagent.  Nitric  acid  was  obtained  from  the  air;  and 
with  it  the  ore  was  treated,  and  the  solution  reduced 
from  this  by  aid  of  electricity  produced  by  the  water 
power.  .Many  years  ago  he  went  into  a  works  at  Hurry  Port 
in  South  Wales,  which  happened  to  be  the  only  works  where 
copper  was  being  produced  by  electrolysis.  It  belonged 
to  Elkington  and  Co.  They  had  a  Gramme  machine, 
and  produced  copper  of  great  purity  for  those  days. 
There  was  a  dirty  idack  mud  at  the  bottom  of  the  tanks 
and  every  maker  of  electrolytic  copper  now  knows  the 
value  of  that  mud.  That  was  really  the  beginning  of  the 
enormous  industry  which  now  produced  the  bulk  of  the 
copper  in  the  world.  It  was  really  the  electrician  towhom 
that  particulai  industry  was  more  indebted  than  to  the 
engineer.  With  regard  to  the  Claudet  process  for  pro- 
ducing silver  by  the  action  of  iodine  in  solutions,  he  called 
attention  to  the  fact  that  the  Japanese  were  developing 
the  iodine  industry  on  a  very  large  scale,  and  to  some 
extent    were    competing    successfully    with    the    Chilian 
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taUneinduBtry;  also  the  eleotri  reducing  nitric 

in  ill  « 

13  the  n 

0  would  I11 1 1  b  1 :  .1  monopoly 

iodine  indueti  j       With  r  mhI   to  the   Broken   Hill  on   . 

eoro9,and  theclassification  by  1 ihani<  il 

means,   he   was   almost    inclined   to   think   thai     purely 
ohemioaJ    separation    might     h  » it  limit    the 

necessity  fur  1  In-  wast,  thai  ensued  from  that    meohar, 
separation.     The   ore   was   very   pun',  and   it 
possible  that  a  chemical  pri  [hi   be  evolved  which 

would  nulls'-  in  a  direct   manner  the  bulk  of  the  mi 

oontained  in  them.     Thi am  '  of  education 

should  not  be  losl  sight  of.     Many  ol  those  who  had  been 
Hill  educated  and  had  brought   important    pi  into 

work,  had  Bometimt      sen  othi  I   rge  fori  on*  - 

out  of  them,  whilst  thej  had ry  little  th 

In  order  to  enable  one  to  utilise  knowledge,  and  to  re  1 
something    from    valuable    proci  >me    commercial 

training  would  be  ol    [real  s   li    ance 

Mr.   |).  A.   Lot  is  laid  1  hal  the  mei  hanii  al 
metallurgy  simply   provided  the  apparatus  for  condui 
tin-  metallurgical  operations  which  in  reality  were  ohen 
li   mattered  nol   which  process  was  .  foi 

example,  the  simple  one  which  intly 

not  far  from  London  for  the  pro  lu  lion  oi   the 
whioh  wore  used  in  the  tube  railways.     Thej  had  to  ( 
constant  and  special  quality,  nevertheles 
the  greater  pari  cast  direct  from  the  blast  furnace  wit! 
liny    intermediate    treatment  :     bul    this    metallut 
feat   whs  only  achieved  bj   blending  the  m  thi 

charge   with   almost    as    much    precision  .is   the   chemist 
exercised   when   mixing   his  reagents  in  the  laboratory. 

Turning  to   blast-furnace   practice   in    B  where  tho  E 

remarkable  castings  celebrated  all  the  world  ovei 
produced,  neither  the  furnace,  nor  the  method  of  working 
it.  could  have  produced  these  unli   -  the  charge  was 
folly  compounded,   and   in  this  case   the  control  of  the 
quality  ami  quantities  of  the  materials  employed  was  most 
interestingly  painstaking.     Mil  roscopy  and  physics  were 
of  utmost  importance  in  connection  with  the  new  steels, 
in  controlling  the  quality  of  the  products,  bul  just  thi 
the  production  of  these  materials  was  due  to  chemistry, 
and  attempts   to   make  them   without   chemical  control 
woulil  lead  to  lamentable  results.     Indeed  the  importance 
of  chemistry  in  metallurgical  operations  had  long  been 
recognised,  and  thai  recognition  was  increasing ;  the  hu 
metallurgical  undertakings  had  long  hadgr  ties, 

but  he  was  much  stun  k  rei  ently  at  finding  thai  a  smaller 
works  engaged  in  produi  a  lers,  bars  of  different 

kinds,  tyres  for  locomotives  and  railway  carriage  whi 
(to.,  were  renewing  and  largely  extending  theii  1 
accommodation.     These  people,  in  fin  t.  found  that  they 
wanted  chemistry  more  and  more  to  control  their  metallur- 
gical industry. 

Mr.  A.  Gordon-  Salamon   said  that    he  supposed  the 
application  of  cyanide  at    la.   per  lb.  to  gold  rec< 
was   impossible;     but    taking   its   reduction   from   about 
Is.  lid.  down  to  the  pies, m  prn  i'  .■!  about  7d-,  it  wc 
admitted  that   chemistry  must    have  had  an  enon 
influence  on  the  gold  winning  industry  ef  the  world 
in  that   one  connection.     The   reduction  of    Id.   pel 
meant  at  least  £70,000  a  year  to  the  expenditure  of  the 
gold  industry.     Consequently,  if  the  price    were   reduced 
from  Is.  lid. 'to  Td.  or  7Jdu,  it  was  :l  matter  of  call  ul 
to  see  what  chemistry  had  done  for  the  Transvaal  ind 
and  for  gold  recovery.     It    whs   u,,t   potaesjun 
which    was    mainly    used    to-day.    but    sodium    cyanide, 
which  contained  a  greater  proportion  of  available  cyan 
per    weight    of    cyanide,     with    a    consequent 
carriage.     The  achievement  of  the  substitution  ol  -odium 
cyanide  for  potassium  cyanide  had  been  very  complicate, 
and  difficult,  and  chemistry  had  very   materially   helped 
the  gold  industry  in  this  connection.     So  particulai 
they  in  respect  of  the  purity  of  the  product  thai  in  5 

\fnca  to-day  they  actually 'limited  the  amount  0 
which  a  cyanide  should  contain  to  the  second 
decimals   per  cent.      The   instance  quoted   was 
to    show    that    chemistry    and    metallurgy    were,    in    fact. 
not  onlv  combined  and 'allied,  but  they  were  inseparable. 
Dr.  Divers  said  that  the  Japan,  ■ 

silver  out  of  copper  by  melting  the  copper  with  a  little 


lead,   and    I-  kting   the   Inpn  DI  at«d 

ui  ,  oppi  t 

upon  the  melo  d  matte  mi  I  burning 

1  ban  o.il 

Mi   11   1     K.  I'n  vim  wt  ■'•  the 
ohemistrj    and   metallurgy    ovorl  kp| 

in.  thod  .   and  that  ti.  Held  in  which 

I   ollld     I..      I  HI'   '"I 

1.        Mr.    Kcid   had   suggest)  d   1 1 
might   l~-  ti.at.d  le. 
but   in  his  opinion  the  wet  treat  men 
quite  beyond  thi  practical  politi  -      Hi  thou 

that  industrial  I  a  knowli 

win,  h,  it    know  11  to  the   Iliel.dlllV 
might  pi, , vide  him  with  new  w  apOOJ  with  whil  h 

his  problems,     In  bis  opinion  tier,-  were  many  ind 

,  hi  mical  operations  whi  1 Id  1  •    ipplii  d  with  n 

modifications   to    metallurgy,   if   thi    mctallurgi 

familial  with  them.      I  :ll.v 

unknown  t,,  tli,   metallurgist  as  a  com he 

•1  ,.i  familiar  with  the  mi  ans  of  handling  il  without  1 
The  industrial  chemist   could   -how  how  that    might    l»- 
done,  and  thus  introduci   the  use  ol  thii  valuabl 

to  Copper  and  One  met. din. 

Professor  \V.  I:  E.  Hodokjmsos  wrote  ,  The  stati  mi  id 
thai  "chemical  industry  and  metallurgy  wen  looked 
upon.,,  widel]  separated"  i  still  onh  too  true.  All 
metallurgi,  ,1  pro  lundami  ul  1D3   1  hi  mi  al,  and 

, Idhr  only  from  those  ol  the  laboratory  in  sixe  of  a] 
and    mass    of    material.      I  the    1  hi 

proper  has  been  mo  out  of  metallurj 

works,  and  has  only  b  1  n  mad,-  sin 

has  had  a  aught  opening  allowed  to  him     The  point  al 

mechanical    engineering    1-    the    -t    important,     The 

showing  the  lim  1  on  which  to 

n  1  plant  for  a  iiarti,  ular  pi  l|'*' 

industrial  chemist.     It  1-  too  mu'  li  to  expt  1 1  thai  ■  young 

man  should  be  able  to  erect  1  ompli  '■'  ** 

,, m   pro  ■  ■--  -.  but  he  must  have  thi 
possible   idea-   as   to  what    is  wanted   when  his    p 

translated  from  the  laboratory  to  the  works.  He  must 
ako  know  how  to  deal  with  waste  and  by-product*,  which 
linn  or  may  nol  I"'  of  value  but  which  al  any  rate  must 
bo  di  This  kind  of  <  apabihty  can  not  !>■  1 

..  n  appi,,  iated)  by  attendant  e  at  tfa 
in  the  world,  nol  even  in  Borne  of  our  neweel   fitted  up 
technical  schools  where  the]  havi   toj   blast  furnaces  and 
diminutive  B>  ssemi  r  plant     All  these  th  1  rely 

glorified  lecture  apparatus.     The  on]  become  a 

thorough  metallurgist  i-  to  lie  lir-t  a  student   in  a  coD 
then  have  at   least  one  yeat  al  actual  practical  work—in 
fact    b<e,  >me  a  hind  of  apprentice — and  al  tike 

another   curse    of    theoretical  I' 

this  curse  could   be  alternated  BO   much  the  better.      Ill 

the    plan   of   work    d  me  of   the   nortl 

universities  would  b  ex<  •  Uenl  for  prodm  inj 

students,    viz.,  a  Btudj    course  in  the  four  or  five  we 
hs,  and  thi  ri  -t  ol  the  yeai  in  works  m  tnally  work 
rk  day  bj  day  ■ 
after  time  before  he  can  appreciate  them  in  their  full  di  I 
Only  then  is  he  in  a  proper  mind  for  making  improi 

n  set  ing  weak  poults  in  a  pro  '  c,f 

being  carried  out. 

lii,  nun,      PxABi  i  •"<•    can    n 

eive    the     possibility    of    anv    important     bran 
illurgica]  work  being  successfully  conducted  wrtl 
the  aid  of  a  sound  know! 
involved,  either  in  smelting  operations  w 
the   chief    part,   or   in   what    are  commonly   called       wet 
methods"    which    depend    more    particularly    upon    the 
solvent  action  of  chemical  solutions.     The  success  ol  the 
operation  in   cither  ease  depends   mainly   on  the   n-sult 
ol  chemical  reactions  which  take  place  either  in  the  furnace 
or  in  the  vat.  and  link  ntrolled  in 

sonic  degree  by  a  process  of  sound  chemical  reasoning, 
there  i-  little  ,'hai.  •  metallurgy  may 

for  all  practical  purposes  be  considered  inseparable  from 
chemistry.  Bv  way  of  illustration,  and  as  the  author  has 
mentioned  my  name  in  connection  with  them.  I  would 
refer  to  the  methods  which  have  been  extensively  used 
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during  a  period  of  50  years  or  more  for  the  extraction  of 
silver  from  copper  mattes,  o,  the  manager  of  cm- 

of  the  Manifold  works  some  60  years  ago  found  that  by 
washing  finely  crashed  copper  mattes  containing  silver, 
with  sodium  chloride,  Bilvei  chloride  was  formed)  which 
could  be  id  leached  out   by  strong  hot   brine  : 

the  hot  solution  containing  the  silver  chloride  in  Bolution 
was  thcnallowed  to  flow  through  suitable  tanks  or  tubs  con- 
taining metallic  copper  on  whi.  h  the  silver  was  precipitated 
in  the  form  of  cement  silver.  Later,  Ziervogel.  the 
manager  of  the  copper  works  at  Man  end  that 

when  finely  crushed  argentiferous  copper  matte  is  washed 
with  great  care  and  with  a  careful  control  of  the  temper 
ature  of  the  furnace,  the  silver  could  be  converted  into 
-iher  sulphate  which  ma\  I  out  with  hot  water. 

and  the  silver  precipitated  on  ci  in  the  Augustin 

method.     The  e  takes  place 

in  the  operation  of  washing  is  of  the  most  interesting  and 
delicate  character,  and  to  illustrate  the  magnitude  of  the 
operations  conducted  at  Argo  in  Colorado,  where  I  intro- 
duced the  method  in  1873,  I  find  among  my  notes  the 
following  figures  : — Silver  extracted  from  copper  matte 
from  1873  to  1906,  55,923,622  oz.  fine  silver  representing 
a  weight  of  1917-42  tons  (of  2000  lb.)  which  represents 
a  product  of  2770  tons  of  silver  sulphate.  Here  we  have 
an  example  of  dry  and  wet  methods  combined,  each 
depending  for  its  success  on  the  delicate  chemical  changes 
involved  in  the  operation.  Mr.  Claudet  does  not  refer 
in  his  paper  to  the  immense  advantages  which  the  practical 
metallurgist  has  experienced  during  the  last  few  years 
in  the  development  of  quick  as  well  as  reliable  methods 
in  the  assay  of  ores  and  metals.  If  we  compare  the  old 
methods  for  the  determination  of  copper,  lead,  zinc, 
antimony,  and  arsenic,  as  practised  50  years  ago,  with 
modern  practice,  we  find  a  great  change  for  the  better. 

Mr.  Claudet  said  that  there  was  little  to  reply  to  arising 
out  of  the  discussion,  as  noDe  of  those  taking  part  in  it 
appeared  to  differ  from  him  on  the  points  raised  in  the 
paper.  This  was,  no  doubt,  owing  to  the  material  com- 
posing the  paper  being  practically  statements  of  tact. 
The  future  of  the  chemist  would  be  probably  the  same  as 
that  of  any  other  of  the  allied  professions.  He  had 
selected  the  examples  of  the  industries  given  in  the  paper 
as  being  those  that  appealed  to  him  as  illustrating  his 
remarks  ;  to  have  given  many  more  such  examples  would 
have  unnecessarily  increased  the  length  of  the  paper. 
The  main  part  of  the  discussion  dealt  with  technical 
educational  matters,  and  he  was  glad  to  have  had  so  many 
practically  similar  opinions'given  by  the  various  speak  rs. 
He  was  pleased  to  hear  that  the  Claudet  process  was  by 
no  means  dead  in  the  opinion  of  some  of  those  present, 
but  at  the  same  time  he  could  not  see  how  it  could  be 
very  profitable  to  work  unless  some  of  the  conditions  he 
had  mentioned  had  been  materially  altered.  With  regard 
to  the  improving  of  technical  education  he  would  refer 
to  the  scheme  inaugurated  some  few  years  ago  by  the 
Institution  of  Mining  and  Metallurgy  in  relation  to  the 
students  of  the  Royal  School  of  Mines  and  other  similar 
schools.  Every  student  obtaining  his  degree  was  advised 
to  undertake  a  post-graduate  course  at  one  of  the  large 
mines  and  works  for  at  least  one  year,  where  he  would  & 
put  through  all  the  departments  in  turn.  During  that 
period  he  was  paid  a  salary  sufficient  to  keep  him.  On 
the  completion  of  this  course  a  certificate  was  granted 
him  on  the  advice  of  the  general  manager  of  the  mine 
and  works  employing  him.  That  course  had  proved  bo 
far  a  great  success,  and  he  thought  that  the  same  I 
could  be  done  in  the  case  of  chemical  industry  and  tie 
allied  professions. 


Ghi. 

"  Qhi,"  as  known  in  India,  is  the  melted  and  clarified 
butter  fat  from  which  all  the  adhering  water  has 
removed  by  evaporation.  It  is  generally  prepared  from 
the  milk  of  buffaloes,  cows,  sheep,  etc,  by  adding  fer- 
mented butter  milk  to  boiled  milk,  when  the  "  (Kyre,  i.e., 
a  curdled  mass.  separat  "ii  the  top.  This  "  thyre  "  is 
skimmed  off,  churned,  heated,  and  the  clarified  fat  poured 
off  for  use. 

Buffalo  milk  yields  more  ghi  than  does  cow's  milk. 
Buffalo  ghi  is  also  harder  and  whiter  than  cow  ghi.  One 
quart  of  buffalo  milk  yields  3 — 3i  ozs.  of  ghi. 

An  enormous  amount  of  ghi  is  imported  across  the 
Northern  Frontiers  into  India,  as  will  be  gathered  from 
the  following  table: — * 


Meeting  held  at  Burlington  House,  on  Monday,  December  5tli , 
1910. 


ME.    E.    GRANT    HOOPER    IN    THE   CHAIR. 


SOME  INDIAN  OILS  AND  FATS. 

BY   A.    KESAVA-MEXO.V,   B.A. 

The  following  fats  and  oils,  received  from  reliable  sources 
in  India,  were  examined  by  me  in  the  laboratory  of 
Dr.  Lewkowitsch. 


Imports 

1902-1903 

1903-4 

1904-5 

[905-11 

1906-7 

Cwt 

£ 

130,638 
353,905 

164,262    1  165,463 
427. Ml'      479,598 

188,264       1 
505,760       604.895 

There  is  also  a  large  internal  trade  in  ghi  carried  on, 
especially  from  Kashmir,  where  very  little  ghi  is  con- 
sumed on  account  of  the  religious  beliefs  of  the  people, 
to  the  rest  of  India.  The  Central  Provinces,  the  United 
Provinces,  and  some  parts  of  the  Madras  Presidency  send 
considerable  quantities  of  ghi  to  the  port  towns  of  Calcutta, 
Bombay  and  Madras,  whence  it  is  exported  to  Ceylon,  to 
the  Straits  Settlements,  Aden,  Natal,  British  East  Africa, 
and  other  places  for  consumption  by  Indian  settlers. 

The  total  exports  from  India  to  these  places  are  given 
in  the  following  table  : — 


1902—1903 

57,804 

181,783 

1903—1904 

1904—1905 

54,445 
177.816 

1906-1907 

Cwt.    . 
£ 

48,133 
152,722 

43,609 
151,029 

The  coasting  trade  from  Bengal  and  Madras  to  Burma  was 
estimated  at  £113,440  during  the  year  1905—1906. 

Besides  the  ordinary  uses  of  ghi  as  a  foodstuff,  it  is  largely- 
employed  as  a  medicinal  preparation  for  rheumatism. 
It  is  burned  in  the  Hindu  temples  of  Southern  India, 
and  used  for  anointing  the  idols.  For  this  purpose  only 
cow  ghi  is  employed,  as  ghi  from  buffalo  and  other  animals 
is  considered  impure  and  unholy. 

The  samples  of  cow  ghi  and  buffalo  ghi  I  have  analysed 
were  specially  prepared  for  me  in  my  home  in  India,  so 
that  I  can  guarantee  their  purity.  The  cow  ghi  was  pre- 
pared from  the  milk  of  two  cows  of  an  age  of  six  and 
eight  years. 

Physical  and  Chemical  Cltaracleristics  of  Ghi. 


Fat  :— 

Specific  gravity,  d  100°  /100" 

„         dlo0°/15"    

Acid  value      

Saponification  value     

Keichert-Meifsl  value  

Titration  No.  ol  insoluble  volatile  acids 
1/10  KOH 

Unsaponiflable  matter  per  cent 

Butyro  refractometer  at  25"  C  "degrees' 
„  40°  C         „ 

■■  *5°  <-: 

Fatty  Acvit  (total  insoluble)  :  — 

Per  cent 

Titer  test    

Neutralisation  value    

Mean  molecular  weight    

Iodine  value 


Cow  ghi.     Buffalo  ghi. 


(J-8961 

0-8965 

0-8618 

M-.-Cl'.l 

1-49 

2-00 

218-26 

206-8 

26-70 

18-24 

2-1)7 

0-74 

0-59 

0-73 

49 

— 

40-6 

44-5 

— 

42-0 

88-05 

90-65 

39-75 

45-80 

2  n  i-4 

204-9 

266-6 

273-S 

:■- 

30-7 

In  the  stearic  acid  test,  cow  ghi  fatty  acids  yielded 
1-21  per  cent,  of  crystals  melting  at  61-1°  C,  while  the 
buffalo  glii  fatty  acids  gave  25-8—30  per  cent,  of  crystals 

•  Watts :  "  The  Commercial  Products  of  India." 
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melting  at  t'.M   i       .1 

•  iv*  ghi  while 
tha  amount  fell  to  2-29     1-0  in  buffalo  ghi, 
■  n  buffalo  ghi  does  nol  i  onl 
i        melting  poi 
BO-8   r.  instead  oi  08   C.  oi  pui 

Adult     i  i  nil  h  an  1 1 

extent   in    lr    i 

Rnaoti  ■  i  .  otoU  1 1 

tha  genuine  article  against  fraudulent  All  the 

< mon  oils,  su<  b 

Qi  ootton  Beed  oil,  i  I  d  as  adulterants  ;    but 

recently  oastor  oil,  illiiK   butter,  and  rioe  starch  an  being 
indiscriminately  mixed  with  ghi. 
/.' 
'I'll'    Bat*  a  family  yields  solid  Cats  which  may  become 
oi    eommeroial    importance.     Genuine  known 

origin,  supplied  i"  br,  Lewkowitsch  by  Mr.  D.  Il<  •.|~-r  >>f 
the  Iii'li.m  Museum,  Calcutta,  hi 

Basaia  butyraa  i      \  Phulvara,  churi,  yel, 

■  i ■■.    Hindustani).     'I'll  I  from  the 

i  bvtyracea,  a  troo  indigenous  to  the  Himalayas.     The 
seeds  are   small,   about    1    cm.    in   length.     The    kernels 

Table 


mil  Hi' 
hull  i. 

miti     in  inm  i       l  i 

TllHIl    lll'.v     "I     /; 

ui'l   strong  shi  U,  is  the  kernel,  li 

' 
with  petroleum  ether  'li  i  ki  ;  i  ent 

,f  ii   «  bite  i  i  in  tu  ii   i'  .ii'l   /.'. 

mi 


w  111.  Ii    tin 

known  iii  In  Im  as  "  /'  bb  -I  "ti  the  body 

purp  I  variety  of  th 

1 1  <[<  i    \|  mnd  in 

the  Western  Ghat     I  Kanara   ■      i  ■  ind  the 

in-.     'I'h'    i 

■liulia. 
The  value  of  the  exports  of  Mowa  oi  M  :-fri.in 

India  t"  Eun  from  the  •.  1900  Is 

given  in  thi  <  kblo  : — 


Com  i' 

1890—1900 

1900—1 

1901—2 

l 

1906—7 

Belgium  

United  Kingdom 

Other  countries 

30,320 

IS. 117 

8,422 

£ 
."..TH" 
5,261 

£ 

1,426 
57,07  1 

£ 
4II.7H7     - 

71,400 

£ 
1I5.1IU7 

e 

£ 

c 

. 

a  .... 

100,889 

10,987 

195,250 

100,555 

105,104 

50,(11) 

106,101 

on   extraction    with    petroleum    ether   yielded    tH-8   per 
Dent,  of  a  solid  fat  having  the  consisten 
has  an  agreeable  odour  and  pleasant  taste,  and  is  ui 
largely  fur  edible  purposes. 

Baisia  lalihlin. — Ver.  names :  Dlupi,  Mowrah,  Mowa, 
etc.  B.  lati/olia  isa  tree  widely  distributed  in  the  Northern 
Provi  :  dia,  and  especially  in  Bengal     The  fruit  en- 

i  one  to  four  seeds,  whichare  almond-shaped,  and  ab 
2 — 3  cms.  lmiR.  Thr  kernels  are  reddish-brown  and  hi 
a  liittiT  taste.  Ha  extraction  with  petroleum  ether,  the 
kernels  yielded  46*7  i«r  cent,  of  a  BoUd  fat  of  a  yellowish- 
white  oolour.  The  fat  i-  used  for  various  purposes  in 
India,  for  burning,  as  an  ointment  for  the  skin  and  as  an 
adulterant  of  ghi.     The  oil  cake  is  used  to  poi 

Table 


Payena    okifera. — Ver.    name  :     Kansive    oil.     Payenn 
t  with  in  Burma.     Tie 
than  those  of   BaMto  butyraeea,  but   have  otherwise  the 
-line    appearance.      The     kernels    on  with 

petroleum  ether  yi  I  per  cent,  ol  Eat  »itli 

a  slight  reddish  tinge.      I 

In    In. in.   the  the   Bassia  family  an-  indis- 

criminately sold  under  similarly  sounding  illupi, 

ellupai,  mowa,  mowrah, 

The  value  of  thl 

India  to  European  for   the 

en  in  Table  N".  I. 
In  the  following  tables  comparative  d 

four  S|«  .Hated  : — 

II. 


Average  weight       Kernels 
ni  one  seed          pel  cent        per  rent, 
in  grams. 

with  petrol 
etnei 

with  petroleum 
per 

Battui  butyraeea       1-00 

T)-4i'.              25-64 
28-05 

B.latHotia         2-00 

B.  lonifi/nlia       1-40 

Taw.    III. 


Phi/sim'  and  Chem 

,-,i/  i'h  n irterirtic*  nl  Baxxia 

Oils. 

Specific  gravity. 

H  p' 

i 

Name. 

Q 
O 

5 

o 

o 

1 

— 

3 

h 
9 

z 

> 

- 

— 

a 

|3j 

1.  B.  butyracta 

0-8024 

40-70 

43  to  51 

00-4 

0-54 

'2.    li     <itifolia    

3.  B.  longifoli  i 

— 

47-8 

IT-.". 
20  to  29 

1-0 
I-7S 

66-13] 

4.  B.  Malabari<-a* 

ILS'I   tQ 

0-8586 

— 

32-0 

63-0 

5.  Payetia  oieifera 

0-9033 

0-8635 

29-1 

— 

54-0 

60-79  | 
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Table  III. — Physical  and  Chemica'  Characteristics  of  Bassia  Oils. — (continued). 


Insoluble  fatty  acid*. 


Name. 

i 

Halting 

i  li  i 

Iodine 
value. 

1! 

E  : 

*1 

Mean 
molecular 

weight. 

4 

n 

—  0- 

►J 

Melting 
point  0'  0. 

C   «   = 
HI  (*  O 

K    «    C 

-fc-    1. 
P         ~ 

M.M.W.  nf 
liquid  acids. 

Stearic 

acid  in 
total  acids. 

6 

go 

.H© 

• 

58-S 

88-48 

195-9 

281-9 

nil 

•2.  B.  latifolia      

93-95 

18-8 

48-54 

184-9 

•295-2 

59-54 

34-4 

81-08 

177-6 

315-7 

13  to  25 

66-9 

:t.  B.  lowjifolia   

98-7 

46-6 

52-07 

188-7 

297-1 

20-50 

30-2 

B7-83 

173-8 

322-7 

12  to  20 

67-2 

4.   /;.  Malabariea* 

94-00 

15-8 

59-50 

192-1 

291-9 

— 

— 

— 

— 

— 

. — 

*».  Payetta  oUifera 

91-65 

■40-0 

59-05 

192-2 

291-7 

— 

— 

— 

nil 

~ 

*  The  fat  expressed  from  the  seeds  examined. 


Arachidic  acid  is  absent. 

The  kernels  were  extracted  with  petroleum  ether  so 
as  to  obtain  the  fat?-  free  from  resinous  substances  for  the 
analytical  examination,  and  in  order  to  reach  this  object 
as  far  as  possible,  the  kcnuls  had  not  been  extracted 
exhaustively.  The  residual  mass  was  further  extracted 
with  common  ether  to  obtain  the  last  quantities  of  fats 
which  would,  of  course,  lie  contaminated  with  resinous 
substances.  That  this  was  really  the  ease  is  shown  by 
the  following  abnormal  results. 


Unsaponi- 

Neutrali- 

Name of 

Acid 

Saponifi- 

flahle 

sation 

M.M. 

fat. 

value. 

cation 

matter 

value  of 

W. 

value. 

per  cent. 

latty  acids. 

B.  tmtyrana 

61-0 

140-0 

25-78 

144 

389-2 

B.  lali/olia  . . 

135--- 

209-9 

8-9 

186-4 

300-9 

1  folia 

55-15 

210-3 

9-7 

190 

295-0 

Payena 

oleitera  . .  . 

106-0 

222-6 

4-91 

189-5 

296-0 

The  following  oils  were  received  from  the  Governments 
.Museum.  .Madras.  Oils  expressed  from  the  seeds  have 
ined,  except  in  the  ease  of  the  oil,  from  the  seeds 
..I  Sapindus  trifoliatus,  which  was  obtained  by  extracting 
the  seeds  with  ether.  Hitherto  no  efforts  have  been  made 
in  India  to  prepare  the  oils  for  other  purposes  than  for 
medicinal  use.  As  large  quantities  of  these  seeds  are 
available,  there  would  seem  to  be  a  prospect  of  exploiting 
lle-m  commercially. 

Jatropha  glanduli/era. — Vernacular  names  : — Addalai, 
Qddalai  (Tamil)  ;  Nikumba  (Sanskrit).  Jatropha  glandu- 
lifera  is  a  shrub  or  small  evergreen  tree,  common  at  the 
outskirts  ot  villages  in  Bengal,  Burma,  the  Northern 
drears,  and  Deccan,  but  rare  in  Oudh  and  the  Punjab. 
In  the  Lower  Provinces  the  shrub  forms  one  of  the  most 
abundant  of  hedge  plants.  The  plant  is  also  prevalent  in 
the  waste  lands  of  tropical  Africa.  The  fruit  forms  a 
capsule  of  the  size  of  a  hazel  nut,  and  contains  three  to  four 
.seeds,  each  of  which  lias  the  size  of  a  pea.  On  extraction 
with  ether  the  seeds  yielded  21-3  per  cent,  of  a  light  straw- 
-  oloured  oil  which  was  turbid  at  a  temperature  of  5.">°  P. 
This  oil  is  prepared  in  India  by  collecting  the  capsules 
when  they  just  begin  to  split  open  and  change  their  clour 
from  green  to  brown.  The  seeds  are  then  thrown  on  a  mat 
and  covered  with  another  mat,  and  thus  exposed  for  a  few 
hours'  bright  sunshine  when  the  seeds  readily  separate 
from  the  shell.  The  oil  is  then  obtained  from  the  seeds  in 
tie-  ordinary  way  by  expression.  The  seeds  form  29-8 
percent  of  the  capsule.  The  oil  is  chiefly  used  by  the 
natives  as  an  embrocation  against  rheumatism  and  paraly- 
sis. Like  other  oils  of  the  Curcas  family,  it  is  employed  as 
a  purgative,  and  is  considered  a  good  remedy  in  cases  of 
ulcers,  ringworm,  etc.  The  following  characteristics 
have  been  ascertained  : — 

Fat:  -Acid  value,  15-79.  Saponification  value,  l!l4-5. 
Rekhert-Meissl  value,  4-00.  Insol.  vol.  acids  titration 
no.  1/10  KOH,  0-41.  Unsaponifiable  matter,  per  cent., 
I  -38.  Butyro-refractometer  at  25°  C.  "Degrees,"  7H-5  ; 
at  403  C.  "degrees,"  68-5.  Fatty  acids:  percent.,  S'.i-Ol. 
Melting  point,  35°  C.  Iodine  value,  119-6.  Neutralisation 
value,  187-3.     Mean  molecular  weight,  299-4. 


Lufja  acutangula. — Ver.  names: — Pikunkai  (Tamil), 
Turi,  Jurgi  (Hindustani).  Pecchangai  (Malayalam).  Lufja 
Acutangula  belongs  to  the  family  of  (,'ucurbitacea,  and  is 
met  with  in  North- Western  India,  Eastern  Bengal,  .Sikkim, 
and  is  distributed  to  Ceylon  and  Malaya.  It  is  also  culti- 
vated in  most  parts  of  India,  chiefly  for  the  green  fruit, 
which  is  cooked.  The  fruits,  seeds,  and  leaves  are  employed 
in  their  raw  state  in  medicine  as  an  emetic.  The  seeds  are 
small  (17  seeds  weigh  one  gram),  black,  irregularly  pitted, 
and  two  lobed  at  the  base.  The  kernels  form  48-0  per  cent, 
of  the  seed.  On  extraction  with  ether  the  seeds  yielded 
20  per  cent,  of  an  oil  of  light  green  colour  (=  41-6  per  cent, 
calculated  on  the  kernels). 

The  expressed  oil  is  yellowish  white  in  colour,  and  solidi- 
fied at  the  ordinary  temperature. 

The  following  physical  and  chemical  characteristics 
were  ascertained  : — 

Fat.— Specific  gravity  (d  100/100)  =  0-9363  ;  (d  100/15) 
=  0-9002.  Acid  value",  93-7.  Saponification  value,  229-2. 
Keiehert-Mcissl  value.  13-1.  Titration  no.  of  insol. 
volatile  acids  1/10  KOH,  0-83.  Iodine  value,  40-12. 
Unsaponifiable  matter,  per  cent.,  1-09.  Butyro-refracto- 
meter  at  25°  C.  "  Degrees,"  73-0  :  at  40°  C,  61-0.  Fatty 
acids  (insoluble)  per  cent.,  82-3.  Melting  point,  44-1°  C. 
Iodine  value,  41-9.  Neutralisation  value,  215-0.  Mean 
molecular  weight,  260-9. 

Mimusops  elengi. — Ver.  names  : — Mulsari  (Hindustani), 
inagilamaram  (Tamil).  Mimusops  elengi  is  a  large  ever- 
green tree  belonging  to  the  Sapotaceae.  It  is  indigenous 
to  the  forests  of  the  Northern  Circars,  Ceylon,  and  the 
Western  Ghats  as  far  north  as  Kandalla,  and  met  with  also 
growing  wild  in  the  Malay  Peninsula. 

The  flowers  contain  a  volatile  oil  which  is  used  in  per- 
fumery. The  fruit  is  a  smooth  ovoid  containing  a  one- 
seeded  berry,  and  is  yellow  when  ripe  and  about  one  inch 
long.  The  kernel  is  of  a  yellowish-brown  colour,  and  has  a 
very  bitter  taste,  and  it  is  enclosed  in  a  strong,  glossy  outer 
loi-k  The  shells  form  64-0  per  cent,  of  the  seeds.  In 
Bombay  a  preserve  is  made  from  the  fruits.  ( in  extraction 
with  ether,  the  kernels  yielded  18-47  percent,  of  a  yellowish- 
brown  viscid  oil  (  =  6-65  per  cent,  calculated  on  the  seeds). 
The  oil  is  used  for  culinary  purposes,  for  burning,  and  is 
extensively  employed  in  medicine  for  various  purposes. 
The  expressed  oil  has  a  light  yellowish  white  colour,  and 
"  stearine  "deposits  on  standing.  The  seeds  are  obtainable 
in  fairly  large  quantities  in  Madras. 

According  to  Col.  Drury  ("  Dairy's  Useful  Plants,"  p. 
292),  the  oil  is  employed  by  painters  ;  but  its  low  iodine 
value  of  66-5  would  militate  against  its  use  as  a  drying  oil. 

The  following  physical  and  chemical  characteristics  were 
ascertained  : — 

Fat:  Specific  gravity  (d  100/100)  =0-9129  ;  (d  100/15) 
=0-8777.  Acid  value,  45-5.  Saponification  value,  213-9. 
Rcichert  Meissl  value,  10-6.  Titration  no.  of  insol.  vol. 
acids  1/10  KOH,  0-68.  Iodine  value,  66-5.  Unsaponi- 
fiable matter,  per  cent.,  1-56.  Butyro-refractometer  at 
25°  C.  " Degrees,"  73-5  ;  at  40°  C,  67-0.  Fatty  acids: 
per  cent.,  89-4.  Melting  point,  35°  C.  Iodine  value, 
68-11.  Neutralisation  value,  202-06.  Mean  molecular 
weight,  277-6. 

Pithecolobium  duke. — Ver.  names  : — Vilati  (Hindustani), 
Amli  (Bombay),  Korukapilly  (Tamil).  Pithecolobium  duke 
is  a  middle-sized,  ever-green  tree  introduced  from  Mexico 
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in. I  now  cultivated  throughout  India,   ispeoialh  along  the 
railway  1  in.     ..ill.     M  i  i   .     I',,    idenoj       I'i.    rruil   i  ipena 
from   \pril  i"  .inn.',  and  contains  a  nutnbor  ol  large 
each  "i  which  is  Bnvelopad  in  a  sweet,  whitish  pulp, 

seeds  ana  black,  slimy,  parti)  im reed  in  an  arillus,  and 

replete  with  an  edible  pulp  ..i  an  yellowish  white  oolour. 
Tli"  pulp  on  extraction  with  other  yielded  18-22  p  i  oent- 
..i  :i  yellowish  white  oil,  with  a  beany  smell,  whi  hsolidi- 
Bed  ata  temperature  ol  16  C.  |  13-20  per  cent,  i  iloulated 
on  ili..  wh  li  The  expressed  oil  i-  yellowish  white, 

ami  vi'iv  viscous,  and  "  stearine  "  deposits  ■■'.  standing. 
The  kernels  form  72-4  per  cent,  of  tit,-  -.1.  Churon 
(Dictionary  of  tin-  Economic  Produ  i  of  India,  Waft, 
Vol.  VI..  Bart  I.,  p.  282)  il  <!  !  lean  oon- 

tain:  water,  13-6  parte;  albuminoids,  17-67  parts ;  starch, 
41-4  parts;  Catty  matter,  17-1  parte;  fibre,  7-8  parte ;  ash, 
8-6   parts. 

Physical  and  chemical  characteristics  o)  Pithecolobium 
tin  In  :  — 

F.it:  Specific  gravity  (d  100   I -9106;   (d  10 

0-8756.  Aril  value,  63-9.  Saj  inifi  ation  value.  205-9. 
Eteichert-Meissl  value,  8-41.  Titration  uo.  of  insoL  voL 
anl-,  l  lii  KOH,  0-34.  Iodine  value,  56-60  Dnsaponi- 
Gable  matt  i  per  cent.,  1-17.  Butyro-refraotometor  al 
86    C,  "  Degrees,"  69-5  :    al    10    C  62-0. 

Fatty  acids:  per  oent.,  87-64.  Melting  point,  1 4-7  C. 
(odine  valve,  .~i7-.">o  :  Neutralisation  value,  198-7  Mean 
moleoular  weight,  282-2. 

ilea    corylifolia.    -Ver.    names:      Bavanchi      Bin 
dustani),  Bakuohi  il  riya),  Karguva  arishi  (Tamil). 

■'■  a    corylifolia     is    a    .'..mum. in   1  wood 

found  in  the  plains  from  the  Himalayas,  through  India 
to  Ceylon.     Tar   Beads  are   somewhat   ovate,  of  a  dark 

brown  colour  and  have  an  ar atio  odour  and  a  slightly 

bitter  taste.  The  seeds  have  usually  oome  I  i  this  country 
a-  an  ..il  seed  under  tin  name  of  Bawohan  -  led.  They  aw 
used  in  India  for  the  treatment  ..l  cutaneous  affections, 
and  an-  used  in  pharmacy  as  a  laxative  and  stimulant. 

On  extraction  with  ether  the  --.-Is  yielded  20-15  per 
oent.  of  a  thick  reddish  brown  oil  with  a  pleasant  an  1  very 
strong  aromatic  odour.  Tin-  expressed  oil  is  olear,  and 
nf  a  light  brown  colour  and  "  Btearine  "  deposits  mi 
standing. 

The  following  physical  and  chemical  characteristics 
were  ascertained  : — 

fat :  Specific  gravity  (d  100  100)  0-9107  i  (d  100  15] 
0-S756.  Acid  value,  39-18.  Saponification  value,  204-6. 
Reichert-Meissl  value,  6-9.  Titration  no.  of  insol.  volatile 
acids  i  ](>  KOH. o-TI.  Iodine  value,  79-9.  fjnsaponifiable 
matter  per  cent,  1-73.  Butyro-refractometer  at  25  I  , 
"  Degrees,"  79-5  i   at  (0  C,  71-5. 

Fatty  acids  [insohtbl  |  pei  cent.,  88-3.  Melting 
point,  :!l'-n  t'.  lo.lim-  valu.-.  83-06.  Neutralisation 
value.  IH2-4.     Mean  molecular  weight,  291-5. 

Sapindus  tri/oliatus.     Soap  nut  tree  i  I  Southern  India. 
Vet.     names:      Ritha     (Hindustani),     Puvandi    (Tat 
I'l-uvangi  kai  i  Malavalam  I. 

8apindus  trifoliatus  it  indsome  ti lommonrj 

met  with  in  the  villages  i  I  s-  ntbern  India  and  Ovlon. 

Tin-  fruits  are  coriaceous  or  fleshy,  two  oi  three  -lightly 
united  and  each  has  the  size  of  a  cherry.     Tin 
subspheroid.     The     pericarp     contains    Saponin     which 
rding    to    Dymock    (Dymock,    Warden    and    Hoopei 
Pharmacographia    fndica   I— :t(i7)   amounts   to    11-5    per 
cent,  and  lathers  st rongl)  with  water.     Brannl  (Dictionary 
of  the   Economic   Products  of   India.  Watt.   Vol   VI.,   11 
l>art.  p.  -170)  is  of  the  opinion  that   no  saponin  is  con- 
tained in  the  wood)  I,  or  husk.     The  fruit 
use,l    by  gold-   and   silversmiths   in    India   for   polishing 
ornaments.     The    fruits    an-    also    valuable    for    washing 
silk  and  woollen  fabrics.      The  kernels  on  extraction  with 
ether  yielded    14-67  |»-r  cent,  of  a  semi-solid,  yellow  oil 
(=15-8  |H-r  cent  calculated  on  the  seeds     5-7  per  cent 
calculated  on  the  fruit).     The  kernels  form  l2-.">  per  cent. 
of  the  whole  fruit  and  the  seeds  form  3li  per  cent,  of  the 
fruit.     The  expressed  oil  had  a  dirty  brown  colour.     It 
Solidified    completely-    at    the    ordinary-    temperature    and 
exhibited  a  characteristic   odour.     The  fat   is  empl 
medicinally,  but   its  high   price  precludes  its  geueral  use. 


'I'lu>  tree  i  |  with  a  \ lew  to  the 

odui  ii I  oil. 

Tic     following    physical    and    .1 i-  il    chs 

tainea 
r.ii  i  ioo  ioo     o  i  ■!-•      i  100  i  • 

0-8213.     Acid   value,   il'  ',:,      Saponification   value,   Ifl 
•   '■!   '    i    value,   1-01       i  ii  no.  of  insol. 

i  ids    I    10    KOH,   0-37      lo  I !"  .    M  >8      I  • 

in  i  .    ll      But  yro-n  fractometer    »t    -'  ■ 

degrees,     7t  .    at   I11   I   .  85 

Fatty  pei  cent,  93-9.      Melting  point, 

544*  C     [odine  value,  67-0      Neutralisation  val 

Mean  molecular  weight,  207*8. 

Th  rpttia  popuUit         I       name  :    Puvaraa  Md.M-lam). 

populnea  is  an  evergreen  troeol   moderate  -i/> 

id   m  the  ooaal   I  India,   Hum. a.  the   Paoifii 

l-lands,  th.-  Andaman  Islands,  and  Oeylon  II  i-  lai if-ly 
.ai. -.1  along  the  roadside,  especially  in  Madia-. 
The  to-,-  is  known  in  India  as  the  Tulip  or  Portia  tree. 
Ii  is -u  I  to  yield?  a  gum  and  the  capsules  and  flowers  are 
-iil  to  en.   a  y.  How  dy.\       Th)  mall,  triang 

ped,  a  light  slightly  feather]  shell  enveloping  ■  dark 
.a.  soft   mealy  pulp.     The  latter  on  extraction  with 
i  ther  yielded  1 1-7  per  cent  I  reddish  ta 

.al  possessing  a  characteristic  odoui  [19-60  per  oanf 
-  denial. .1  ..ii  the  whole  seed).  The  kernels  form  47 
per  cent.  ,,t   the  whole  seed. 

The    .  il    is   dark    red    and    of    B    syrupy    eon- 

ii-  \  .    tanding  "  ttoarii  Hi  oil    i- 

u-ed   ill    India   in   tin    l  lealnicnt   ..! 

The    following    ph  -.  ii    i    and    chemical    - 
wore  ascertained 

Fat     8p<  I  100   IOO      0-9018 .  (d  100   15) 

170.         Void     value,     18-10.        Saponification     value. 

2014     204-0.     Reiohert  Meissl   value.  5-9.     Titration  no. 

naol.  vol.  acids  I   10  KOH,  0-56      Iodine  value,  71--".. 

Iiiitvro-rcfractotnctei     at     26    C    "degrees,'     Bl-5;     at 

73-0. 

Fatty    adds    linsolvble)       pei     cent.,     B3-5.     Melting 

point,  43-9   C.     Iodine  value,  76-3.     Neutralisation  value, 

196-9.     Mian  leoulai  weight,  Jsi-t. 

Vcrnoniaanihelminitica,     Ver.  Dames  ;  Vapachi  (Hindu- 
stani), Kattugirakam  (Malayalam) 

i    tell,   robust,  hafy  annual 

plant,  met  with  throughout   fndi  and  Malacca, 

riding  to  5,600  ft.  in  the  Himalaya-  and  Kha-i  inoun- 

i  are    mid    to   possess   powerful   anthel- 

nd  diuretic  properties,  and  are  also  used  as  an 

ingredient  of  a  powder  prescribed  in  cases  of  snake  bi1 

The   seed-   are   cylindrical,    tapering   towards   the    base. 

marked  with  about   10  pale  longitudinal  ridges.     They  arc 

at  an  i  ighth  oi  an  inch  long  and  are  of  »  brown  colour. 

The  taste  in  nauseous  and   hitter.     Tin-  seeds  an-   u 

the  treatment  of  cutaneous  affections  and 
serving  woollen  goods  from  the  attacks  ..f  insects.  In 
India,  the  oil  i-  never  prepared  for  sale.  The  seeds  on 
extraction  with  ether  yielded  18-26  per  cent,  of  a  dark 
mi  coloured  and  strong  smelling  oil  with  some  resinous 
matter.  The  expressed  oil  is  ..f  a  light  yellow  colour  and 
very  viscid  :    "  stearine  "  deposits  on  standing. 

Physical    and    chemioal    characteristics    oi     Vtrnoma 
nth,  ininilica : — 
y.it     Specific  gravity (d  100   100)    0-9168;  (d  100   16 
$36.     A.id   Milne.  58-2.     Saponification  value,  803 
hert-MeissI   value,  7-88.     Titration  no.  of  insol  vol. 
-1    10  KOH,  0-36.     Iodine  value,  71-00.     Unsaponifi- 
'•le   in. itter    per   oent.,    1-79.  meter  at 

2"i0  C.  "  d-  . 

Fatty  i       pei   rent,  91-6      Melting  point,  3 

Iodine   value.   7:t-t      Neutralisation   value,    196-1.     '■' 
molecti'  ir  weight,  2874. 

Disi  I--, 

The  Ci.AiitMAV  askisl  with  reference  to  the  previous 
Dssion,  whether  the  iodine  determinations  had  been 
made  with  the  Wijs  solution  and  how  lonu  they  had  been 
allowed  to  stand.  He  thought  some  definite  pnxedure 
should  1m-  fixed  for  the  determination  of  these  constants 
of  fats  and  oils  ;   and  it  was  well  that  this  procedure  should 
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be  always  indicated.     1:  I  thai  onlj  one  of  ihrse 

is    Wing,    imported    into    Europe;     but    it     they 

plentiful   in    India,   thin-  should 
tabu  opening  tor  theii  export.     All  the  oils  struck 
him  a*  being  very  rancid;    was  that  a  standing 
..i  was  it  merely  due  to  tin-  fact  that  they  were  pi  I 

on  a  very  small  scale  and  had  therefore  been  i  xposi  1  to 
oxidizing  inflnen 

Dr.J.Lswit  id  that  these  oils,  with  the  esc 

of  the  butter  fats,  had  been  prepared  a  long  tin"--  ago  and 
had  then  become  rancid.  I  he  ghi  showed  how.  bj  a 
natural  process,  those  who  were 

kind  or  another  hit  upon  a  mode  of  preparing  one  of  the 
n  -!  important  foodstuffs  in  such  a  manner  that  it  did  not 
•■asily    become   rancid.  t   fats   exhibited    were 

obtained  by  simply  taking  oul  the  wan  r  ami  the  putrt  31  il'le 
substances,  so  thai  the  fat  oould  be  kept  for  a  long  time 
and  could  be  transported  over  long  distances.  This 
process  was  also  practised  in  Siberia,  <  hina.  s>.i>d  Tut  key, 
all  of  which  countries  consumed  butter  in  the  form  of 
'.utter  fat.  In  South  Germany  also  butter  fat  was  a  -well- 
known  article  of  commerce  and  was  sold  in  considerable 
quantities.  The  practice  extended  in  South  Germany 
even  to  the  preparation  of  large  quat  tities  of  '*  margarine 
fats  "  prepared  in  that  way  from  margarine.  The  high 
veneration  in  which  the  ghi  was  held  was  shown  by  the 
fa  t  that  in  Southern  India  butter  fat  was  burned  in  the 
temples.  This  was  also  the  case  iu  the  lamaseries  of 
Tibet,  where  butter-tat  was  burnt  before  the  idols.  The 
commercial  side  of  the  question  was  undoubtedly  of  very 
great  importance.  The  \alue  of  the  extorts  of  oil  seeds 
and  fruits  from  India,  allowing  for  fluctuations  in  prices, 

amounted  to  from  £8,000, to  £12,000,000  per  annum; 

the  principal  were  linseed,  cotton  seed,  rape  seed,  sesame 
seed,  arachis  nuts,  copra,  and  castor  seed.  It  seemed 
curious  that  a  country  of  that  size  and  wealth  was  unable 
to  produce  the  oils  and  fats  which  had  to  be  manufactured 
in  Europe.  The  habit  of  the  natives,  produced  through 
the  long  oppression  by  the  Mohamedans,  of  hoarding 
their  silver  had  to  a  large  extent  militated  against  the 
erection  of  factories.  The  amount  of  .adulteration 
which  went  on  in  small  villages,  where  all  those  oils  were 
produced  by  simply  grirding  the  seeds  between  stone,  was 
incredible.  *  The  natives  had  even  found  that  linseed 
cake  could  carry  any  amount  of  stuff  which  was  not 
linseed  if  put  in  so  that  the  cake  would  not  show  it  or 
simple  inspection.  Only  recently  Indian  "  Native  linseed 
cake  "  had  been  exported  to  the  Continent,  the  buyers 
believing  that  the  name  indicated  that  it  was  really  pure 
linseed,  but  which  contained  heavy  admixtures  of  mown 
seed,  which  was  bitter  and  most  injurious  to  animals. 
All  those  things  would  have  to  be  altered.  What  India 
waDted  was,  not  only  commercial  enterprise  exploitation 
of  their  natural  resources,  but  also  a  staff  of  young  men 
who  were  able  to  carry  out  scientifically  all  that  was  done 
now  in  the  ordinary  industrial  procedure  in  this  country. 

Mr.  E.  R.  Bolton  said  the  Reichert-Meissl  value  of  the 
buffalo  butter  seemed  abnormally  low  ;  was  that  tin  only 
sample  or  had  there  been  others  of  which  that  figure 
was  an  average  ?  There  were  some  figures  published  by 
Richmond  some  little  time  ago  which  were  very  high  ; 
and  in  a  recent  paper  (Analyst,  1910,  343),  of  which 
he  was  joint  author,  they  had  obtained  figures  for  pure 
ghi  much  higher  than  that  now  shown  ;  but  they  had  not 
the  advantage  of  knowing  for  certain  whether  they  were 
for  buffalo  or  cow's  butter.  Their  paper  confirmed  Mr. 
Menon's  statement  that  ghi  was  largely  adulterated. 
Out  of  a  number  of  samples  which  they  had  analysed, 
they  had  only  been  lucky  enough  to  find  a  few  pure  ones. 
He  was  continually  impressed  by  the  accuracy  and 
reliability  of  Wijs'  solution.  When  one  once  got  in''  the 
way  of  working  it,  one  could  hardly  go  wrong  and  he 
hoped,  for  the  sake  of  uniformity  of  results,  that  in  time 
every  analyst  would  use  it. 

Mr.  E.  Parry  said  he  believed  the  remarks  just  made 
with  regard  to  the  Wijs  solution  were  strictly  accurate 
when  dealing  with  the  use  of  the  solution  on  Oils  ;  1  it  it 
was  an  admitted  fact  that  with  resins  the  lliilil  t: -ures 
and    the   Wijs    figures   differed.       Dr.    Langmuir   agreed 


i  Kit  dealing  with  resins,  the  figure  was  practically  double 
with  the  Wijs  solution- 
Mr.  Kks.w  a  MeNON,  in  reply  said  the  question  regarding 
the  rancidity  hid  already  been  answered  by  Or. 
Lewkowitsch.  These  oils  were  prepared,  most  of  them, 
four  or  fivi  '.     He  did  not  see  why  these  seeds 

should  not  have  been  Bent  before  from  India  in  large 
quantities;  but  perhaps  the  mere  fact  that  they  had 
not  been  investigated  might  account  for  it.  Occasionally 
a  consignment  of  one  of  them  came  ;  but  perhaps  the  want 
i  produi  'ion  in  large  quantities  prevented  a  continumce 
of,  the  trade.  The  iodine  value  was  ascertained  in  every 
case  with  Wijs  solution,  which  he  thought  gave  accurate 
and  concordant  results  in  all  cases,  lie  had  employed  it 
solely  and  found  it  quite  satisfactory.  Dr.  Lewkowitsch 
had  said  it  was  to  some  extent  owing  to  the  want  of  studying 
these  products  scientifically,  according  to  up-to-date 
methods  that  no  progress  was  made  ;  and  he  hoped  many 
of  his  fellow  countrymen  would  follow  his  footsteps  and 
come  to  England  to  study,  and  then  return  with  their 
knowledge  to  their  own  country  and  exploit  some  of  those 
vast  untouched  stores  of  natural  products,  such  as  that 
of  oil  seeds.  With  regard  to  Mr.  Bolton's  remarks,  the 
buffalo  ghi  was  specially  prepared  for  him  in  his  own 
home  according  to  his  directions  by  his  brother,  who 
owned  large  farms  and  took  every  care  to  make  the 
ghi  as  pure  as  possible.  The  figures  were  rather  low, 
but  the  glus  were  not  rancid  ;  the  acid  value  of  cow 
ghi  was  1-49;  and  of  the  buffalo  ghi,  2;  theifigures 
showed  that  the  fats  had  been  well  preserved  and  there 
was  no  doubt  as  to  their  origin. 

Mr.  Bolton  said  that  after  what  Mr.  Menon'now  said 
he  might  throw  some  light  on  the  low  Reichert-Meissl 
figure.  Mr.  Menon's  brother,  in  his  endeavours  to  prepare 
the  sample  as  honestly  and  properly  as  possible,  would 
no  doubt  heat  it  until  quite  tree  from  water  and  might 
have  over-cooked  it,  whereas  the  manufacturer,  whose 
object  was  to  obtain  the  minimum  loss,  would  heat  it 
only  just  sufficiently  to  drive  out  the  water,  and  thus 
often  under-cooked  it.  It  was  therefore  possible  that  a 
uifference  in  the  amount  of  heating  might  account  for  the 
low  figure  as  compared  with  some  of  the  pure  commercial 
samples. 

Mr.  Kesava-Menon  said  it  was  probable  that  the  sam- 
ples Mr.  Bolton  had  examined  were  prepared  commercially 
for  the  market.  Many  of  such  products  were  "  under- 
cooked "  in  order  that  some  amount  of  water  might  be 
left  in.  The  samples  he  had  shown  had  been  properly 
cooked,  neither  "  under-cooked "  nor  "  over-cooked.'' 
There  was  no  doubt  that  the  samples  sent  to  market 
in  large  cities  would  be  always  "  under-cooked." 


THEORY     OF     DYEING. 

RESOLUTION   AFTER   TREATMENT  WITH   ACIDS,   ETC. 
BY  W.   P.  DREAPER,  F.I.C.,  AND  A.  WILSON,  M.SC. 

We  have  previously  pointed  out  (this  J.,  1906,  22, 
274,  ibid,  1907.  26.  '667),  that  well-defined  differences 
in  the  degree  of  fixation  of  dyes  by  fibres  come  into  play 
when  the  temperature  of  the  dyebath  is  varied,  and  that 
these  can  be  recognised  by  corresponding  variations  in 
the  subsequent  resolution  of  the  dye  from  the  fibre  into 
selected  solvents. 

This  work  has  been  extended  to  cover  the  action  of  acids 
when  present  in  the  dyebath,  as  this  is  a  matter  of  practical 
as  well  as  theoretical  importance.  The  increased  dyeing 
effect  of  acids  in  the  dyebath  in  the  case  of  animal  fibres 
is  too  well-known  to  need  description.  In  the  case  of 
acid  dyes  when  applied  to  animal  fibres  out  of  an  acid 
bath,  the  colour  acid  is  said  to  be  set  free,  and  in  this  or 
some  other  way  the  dyeing  action  is  facilitated.  We  now 
bring  forward  evidence  to  show  that  this  condition  of  the 
dyebath  is  not  a  necessary  one  when  dyeing  with  acid 
colours,  and  have  used  the  above  mentioned  method  of 
resolution  to  investigate  this  and  other  actions,  and  to 
determine  the  inter-relation  between  the  dye  and  fibre 
when  the  latter  is  dyed  in  the  presence  of  acids  in  the 
dye  solution. 
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We  linvc  liif hown  thai  the  influence 

temperature  in  dyeing  give    an  incri  the 

dye    against    subsequent    resolution    into 

indicates  a  closer  and   progressive  combination    b 

ili.'  dye  and  fibre  under  these  oiroumstanci         I 

hi'  have  shown  tlmt  tins  is  accompanied   I 

tandenoy  for  the  dyo  to  react  chemically   with  etc< 

(Dreaperand  IVils this  J.,  1900, 01  ,  and  I  nun 

'  'reaper   and   Stokes,    J.   Boc     i 
and  Col,  1909, 26,  10;   this  J.,  1909,  137).     The  foil 
results  Indicate  the  nature  of  the  action  oi  dyeing  in  the 
a f  acids  ami  also  in  the  presence  of  alkalis. 

From  the  practical  side  it  is  of  imp  termini 

whether  there  is  any  objection  to  thi  ed  on 

the  fibre  bj   acid,  an. I  the  relation  between  tho  fibro  and 
the  dye  in  terms  of   subsequent    resolution   is   imporl 
from  a  theoretical  point  of  view. 

The  conditions  of  dyeing  have  been  so  I  i  inall 

cases  the  percentage  of  dye   taken  np  as  calculated   on 
the  weight  of  fibie  lias  been  kept  oonitant,  and  thi  - 
< lit i> >us    necessary    to    obtain   this   constant   adsorption 
have      been      determined.        Tins      elimii  pertain 

difficulties,  a  standard  shade  being  used    foi    comparison 
which      is      produced      in     this     case      when      •  ■• 
1   per  rent,  of  dye  is  present  on  the  G  itloi 

in  tone,  apart  from  depth  of  shade,  can  be  eliminated  by 
drying  all  samples  to  be  matched  oul  ol 
solution.     The  great  variations  in  the  react 

make  such  minor  differences  of  little  im] the 

purposes  of  this  investigation. 

First  Series: — Influence  of  Acetic  th. — 

Conditions  of   experiments : — Dye  on    fibre,    I   p 
Ratio  of  fibre  to  solution  1/200.    Dye  used  V  id  tathi 
Red     Fibre,  .-ilk. 

Results  obtained  : — (1)  Dyed  with  1  i int.  oi  dye  at 

100°  ('.  in  N/5  a.  id.     All  the  dye  was  adsorbed  by  the 
fibre.     This   was   taken   as   the   standard 
remaining     experiments.     (2)  Dyed     at      18°  0.     in     A    •"> 
acid  to  samo  shade  as  (1).     4'5  percent,  of  dyestufl 
required  to  obtain  standard  shade.     (3)  Dyed  at    100    C 
in  water  to  match  (1)  this  required   17  of    the    dyestuff. 
(4)  Dyed   at    18°  C.    in    water   to   standard    shade. 
required  20-8  per  cent. 

Conditious  of  resolution,     (a).  In  a  1  per  cent.  Bolution 
of  neutral  soap  at  55°  C.  for  30  minutes.     <M.    In  al 
(Ii4    o.p.)    for    130    minutes    at    66    C.       All    samples    were 
dried  out  of  acid  and  at  a  temperature  not  exceeding 
18°  C.  before  resolution. 

Tho  dyo  removed  from  the  fibre  by  resolution  was  as 
follows,  the  results  being  expressed  in  all  eases  as  per- 
centages of  tho  total  dyo  originally  present  on  thi 


I  he  dy  I  as  follow*  i 


Acid 

present, 

-V/5 
none 
-V/5 
none 

Resolution. 

^-0      lerap.oi  dyeing 

■ap  (a) 

With  alcohol  16) 

(1)                    18° 
(ffl                     18° 

(31                     i00° 
(4)                     100° 

per  cent. 
80 
90 
20 
20 

per  cent . 
85 
85 
10 

Second    Series: — Suljhuric    Acid     re/laced    tht 
Acid. — The  following  results  were  obtained  : — 


to 

111 

In  ibis  oaae  there  i-  evident     thai  the  dj     is  even  li  -• 

i  ion  when  dye  I  ompered 

thai  dyed  in  water  alone      L  (how  that 

I  «  hen  dy  ing 

in  alkaline  solut  ion. 

The  relative  results  obtained  with  acetic  and  sulphuric 

'ills  are  as  follows  : — 


16) 

' 

.\  it           i  -          tf» 

V/5                Is 
\  i  .              100 

-- 
10 

.\  /;,              100 

20 

The   nature  of  th  •  acid  dot 

i.  as  will  be  seen  in  the  follov. 
b,  where  the  result  ij  63  the  ratio  ..f  the  total 

i  acid  that  r. ired  in  water,  the  fig 

..id-   \   in.  -   M    their 

i  omUning  weigh 


i  dyeing 

I 


IS' 

Is 

100* 
100° 


.  icld/ 
pi.  in  ust«r 
.V  fj.  .  ■■  std.  Miade. 


Sulphuric 
Sulphuric 


1-0/4-S 

l-n/l-7 
1-o/l-T 


ills  indicate  that  anj  extra  dye  adsorbed  by  the 

lilirc,  which  is  due  to  the  p  in  the  dyebath 

is  not  fixed  to  th  the 

bed  »h.-n  i  inn-  ..I  the  dyebath 

Also  that  no  extra  fixing  action  can  be  traced 

due  to  the  acid  when  presenl   at   high  temperatti 

r  the  conditions  specified.     So  that  fr.mi  a  practical 

point  of  view  hi'.'h  temperature  of  the  dyebath  is  the 

T.t  in  1  factor  in  order  that  thi  1  by  the 

libre,  and  not  merely  adsorbed     This  is  ini|>..rtant  when 

e  modern  conditions  ol  dyeing  silk  more  especially 

ire  remembered. 

/    in    alkaline  solutions   with   acid  colours. — When 

itained  It  is  also  important  to  note 

that  the  dyeing  of  th  in  alkaline  solution  si 

an   i,  i  Inly  one 

•  ■re,  but  th  tfiJeration 
on  a  wider 

Third  Series. — Dye  solution,  sodium  carbonate.     Temp, 

i  dyeing,   10o  8    I       I 
Ik.' 

•  ol  dye  sol':  l"d  shade  (1  %) 


!  In  ".iter 

1-7 

.V  /JO  Sod.  carb..: 

M\<            do. 

.Y  / :.               do. 

do. 

.V 1-              do. 

4-( 

\                   do. 

1-..V             do. 

M 

w:t4 
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These  regatta  art- as  interesting  as  unexpected,  ami  gfaB 

no  support  to  the  idea  that  an  acid  dyebath  is  necessarily 

nttal    when   dyeing   animal    fibres  with  ordinary  acid 

dyes,    nor    to    the    suggestion    thai     the    free    colour 

must    bo     present     in    the    dyebath.      The  dye    is 

Fig.  I. 
Dyeing  Chart. 
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Bred  under  conditions  which  seem  to  give  little  support 
to  the  IVrrin  electrical  theory  of  dyeing,  or  to  a 
theory  which  assumes  ionisation  of  the  dye  in  the  dyebath, 
but  the  alkali  may  play  some  part  in  determining  an 
altered  state  of  solution,  or  aggregation  of  the  dye  particles 
which  may  be  favourable  to  dyeing.       (See  Fig.  I.) 

Abnormal  roults  are  also  obtained  when  the  dye  fixed 

in  an  alkaline  solution  is  subjected  to  resolution,  as  will  be 

in   the  following  tabic   and   resolution   chart.      (See 

Fig.  11.) 


Resolution. 

Hethod  of  dyeing. 

Loss  in  soap  (a) 

Loss  in  alcohol  (6) 

per  cent 

per  cent. 

.v/5  acid 

20 

20 

In  water 

10 

10 

jr/20  Bod.  carbonate 

15 

IS 

A  /tu            do. 

15 

25 

.v/5             do. 

15 

:m 

y/3              do. 

15 

45 

.V/2               do. 

ts 

75 

.V/l                do. 

IS 

80 

1-5.V             do. 

15 

90 

These  results  indicate  that  the  dye  may  be  held  against 
subsequent  resolution  in  different  ways,  depending  upon  the 
Fig.   11. 
Resolution  Chart. 


-V/5  O 

Arid, 


.V/5  .V 

Alkali. 


1'f  .V 


nature  of  the  dye  solution  as  compared  with  that  of  the  solu- 
tion used  tor  n  solution.  When  the  former  is  alkaline  the  dye 
is  comparatively  fust  against  resolution  into  a  similar  solu- 
tion, but  not  so  when  resoh  cd  into  alcohol,  as  compared  with 
the  results  originally  obtained  when  dyed  in  acid  solution, 
when  with  the  conditions  laid  down  the  resolution  results 
are  very  similar  in  degree.  It  would  then  ton-  seem  that 
this  difference  must  bo  taken  into  account,  and  the  matter  is 
receiving  greater  attention. 

I  hese  experiments  indicate  that  the  present  method 
of  dyeing  acid  colours  may  be  possible  modified  in  she 
future  to  obtain  the  maximum  fixing  effect.  We  are 
considering  this  matter  in  further  detail  and  leave  it  for 
future  consideration.  It  would  seem  that  the  whole 
nature  of  the  fixation  of  the  dye  as  disclosed  by  these 
experiments  may  vary  according  to  the  state  of  the  dye- 
bath. and  that  these  differences  may  be  brought  out  by 
.  fractional  or  selective  resolution. 

It  is  clear  that  such  results  are  difficult  to  reconcile 
with  any  strictly  chemical  theory  of  dyeing,  and  that 
they  may  throw  further  light  on  the  so-called  secondary 
reactions  which  are  receiving  so  much  attention  at  the 
present  time. 

These  experiments  are  being  extended  generally  to 
cover  all  classes  of  dyes,  other  substances  in  the  dyebath, 
the  fibres  generally  and  their  condition  at  the  time  of  dye- 
ing. 

Disi  USSION. 

Dr.  I.  I '.  (  'aix  suggested  that  these  phenomena  might 
be  explained  by  Witt's  theory  of  dyeing  according  to 
which  the  fibre  was  regarded  as  a  solvent.  The  distribution 
of  the  dye  between  the  fibre  on  the  one  hand  and  the 
water,  acid,  or  sodium  carbonate  on  the  other,  was  consis- 
tent with  that  theory,  for  if  the  dye  were  more  soluble  in 
sodium  carbonate  than  in  water,  then  one  would  expect 
more  dye  to  be  required  to  produce  the  same  shade  in  the 
presence  of  sodium  carbonate  than  was  found  necessary 
in  its  absence.  The  same  theory  would  also  explain  the 
different  dyeing  power  at  different  temperatures,  for 
a  solvent  usually  dissolved  less  material  at  18'  C.  than 
at  100°  C. 

Dr.  E.  Feilmann  thought  the  degree  with  which  the 
dye  went  on  the  fibre  in  the  presence  of  the  stronger  as 
against  the  weaker  soda  solution  might  be  partially 
accounted  for  by  a  sort  of  salting  out  action  of  the  kind 
Dr.  Cain  had  suggested.  Most  colloidal  or  semi-colloidal 
solutions  were  precipitated  on  adding  an  electrolyte.  If 
a  colloid  were  precipitated  in  the  presence  of  a  substance 
having  a  large  surface  area,  a  large  amount  of  precipitation 
usually  occurred  on  that  surface  ;  and  he  thought  some- 
thing of  that  kind  probably  occurred  here. 

Mr.  W.  A.  Davis  did  not  think  the  Witt  theory  very 
well  fitted  in  with  the  fact  that  the  addition  of  a  very 
small  proportion  of  alkali  caused  so  large  an  increase  in 
the  amount  of  dye  recpiired  to  give  a  standard  shade  on 
the  fibre.  He  did  not  see  how  it  could  be  brought  into 
line  with  the  fact  that  a  very  small  proportion  of  sodium 
carbonate  increased  the  figure  from  1-7  to  12.  and  the 
subsequent  reversion  of  that  value  caused  by  the  addition 
of  a  larger  proportion  of  sodium  carbonate.  The  most 
striking  result  of  these  experiments  was  this  icversion — 
the  fact  that  the  addition  of  quite  a  small  proportion  of 
alkali  diminished  the  dyeing  effect  enormously.  It  would 
be  interesting  to  know  whether  in  the  ease  of  acid  there 
was  a  similar  reversion  effect  intermediate  in  concentration 
between  pure  water  and  N/S  acid.  The  influence  of  a 
small  proportion  of  alkali  rather  suggested  some  catalytic 
action.  It  was  an  extremely  interesting  result,  the 
explanation  of  which  it  was  very  difficult  to  discern. 

The  Chairman  said  that  the  effect  of  the  reagents  on 
the  actual  fibre  had  not  been  mentioned.  Whether  using 
acid  or  alkali,  they  might  reasonably  expect  that  though 
the  effect  on  the  fibre  would  be  slight,  so  long  as  a  weak 
solution  was  used,  yet  hydrolysis  of  the  fibre  might 
occur  to  some  extent  with  the  effect  that  the  fibre  was 
brought  into  a  condition  in  which  it  more  readily  combined 
with  the  dyestuff  than  it  would  otherwise  do.  He  put  that 
forward  with  hesitation  because  he  had  no  practical 
experience  on  the  subject.     The  paper  dealt  with  certain 
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i.al  points  .'i    mt.  re  i    to  the  dyeing   indu  trj    and 
m    int<  n   i  in    also  from  the  theoretical  point  of  new. 

Mr.    Dm  tri  R,   in   n  ply,    aid   thai   tho   Witl   the 
solid  lolution  had  not  made  much  pr 

year*.     In  the  ease  of  th experiments  it   was  diffj 

to  explain  on   these  lines  the   results  obtained,  and  the 

I  variations  in  the  degree  of  '*  fixation 
which  in  In-  opinion  was  the  determini 
So  fur  as  the  action  of    todium  carbonate  rneo, 

from  resnlti  obtained  oven  up  to  that  day,  althouj  h  the) 

wen    incomplete,    there    was     indication    th   : 

Bubstanoe  plaj  ed  thi    pai  t  of  a    nit  rat  hi  i  Ikoli, 

and  that  it  in  Borne  way  altered  the  itatc  ktion 

of  the  dye  in  solution  and   i".  into   plaj 

ditiona  which  favoured  colloidal  action.     In  the 
..I   dyeing   with   sulphide   dyestufls,   the  alkali   played   .. 
preliminary  i>art  in  bringing  the  dye  into  solutii 
from  any  other  w  tion.     It  »  i    difficult  to  express  at  tho 
presenl  Btage  an  opinion  as  to  the  maximum  i  ; 
caused   bj   catalytic  action,   bul   he  thoughl    then    might 
amething  in  the  suggestion.     The  exact  course  of  the 
ourve  on  the  acid  aide  when  it  wenl  ofl  the  soalc  had  not 
yet   been  accurate!]    determined,   l>nt    with  strong  acids 
more  than  the  theoretieal  I  per  cent,  of  dye  was  required. 
Concentrated  acids  were  known  to  cause  a  stripping 
of  tin-  dye  from  tho  fibre.     With  regard  to  the  chairman  a 

either  strong  acid  or  alkali  had  a  bydrol} 
action  on  animal  tiltri's  and  al.-o  on  cotton.  How  fai  this 
.11  might  ran-.'  or  influence  the  reversion  notioed  had 
not  been  determined,  bnt  they  had  i  his  point  in  mind. 
In  commercial  operations  economy  wot  the  order  of  the 
day,  bnt  a  period  had  been  reached  in  dyeing  when 
uons  of  fastness,  etc.,  received  more  attention  and 
the  prime  oosf  of  the  dye  was  in  many  cast  mpor- 

tain  i-  than  formerly. 


THK     ANALYTICAL     CONSTANTS     OS     SHELLAC, 
LAC-RESIN,  AND   LAI    W  v\ 

BV   PUB  VN    SINGH,    F.C.8. 

In  connection  with  a  reoenl  investigation  into 
manufacture,  i  determined  the  chief  analytical  con  I 
..f  i j 1 1 r< •  shellac  (free  from  orpiment  and  colophony), manu- 
factured by  myself  from  three  different  varietii  -  of  crude 
lac  by  extracting  fairly  large  quantiti  -  oi  the  lattei  with 
98  percent,  wood  spirit  in  a  special  li  extracting  apparatus, 
described  in  my  "  Note  on  the  manufacture  of  pure  sic  11a. 

-t  Mem.,  Cham.  Ser.,  Vol  I.  pari  1 1  i  nia  •'.. 
1909,  613).  These  crude  lacs,  which  were  received  directly 
from  the  Forest  Department,  Central  Provinces,  India, 
H.re  free  from  any  foreign  admixtures  and  were  labelled 
•'  kusumi  lac  "  (from  - 
(from    Iiutca  frondom)  ami  "  bio 

For  the  purpose  of  compari  nple  of  shellac,  manu- 

factured  in   a    well-known   shellac   factory  at    Hirzapore 
I  so  examined.     This  sample,  which  had  been  pn  p 

by  repeated  melting,  although  absolutely  free  fi rosin, 

contained  a  small  proportion  (about  IK*  percent)  of  yellow 
arsenic. 

•This  is  ordinary  crude  loo  oompri .1  daring  transit  tiiroueli 

Inconsiderate  pressing  and  want  ol  aeration   Into  large  compart 
masses,  hard,  ugly,  dark-brown  In  colour  and  Irregular  In  si 
For  further  Information  on  the  nature  and  origin  ol  Mock  li 
my  "  Note  on  Shellac  Manufacture,"  lor.  cit.,  pp.   t -  — 13. 


V    li     Uli  n  (C Org-  And  .Vol    li  .  Part   ill  .  1907 

i    it on  nig 

,    \    I:  i  llii  1903,  22.   • 

nd  otic  '  the  oxi  option  ol   I     J    Pat 

iiiruf  I  worthy,  owing  to  the  ob\ 

impurity  of  i 

whjoh  an 

to   Europe  and    \- 

or  imalli  r  proportioi  --.,  all 

tliefinei  grades  ol  hand  modi    hollao,  though  generally 
l  quant  itj   ol  y>  11  w 

« hich  they  owe  then  J ■■ 

In  ii'  i.  ih.  howovi 

i  shelhv    i  ted  with  2 1 

although  better  mothodsol  ahella 
l. cen  proposed  by  ESndemann  (J.  Franklin  Inst  .  1907,  164. 
293  j   ibid.  1908,   165.  -'IT     221;    Z.  angew.  Chi 
»,  22.  676     677]  oi.l  \1.  Qhini  \    J.    Vmi  i    <  hi  m    : 
18,80,867     862),  th  determination  of  thi  iodine  i 
ol  the  sample  by  Hubl  commended  bj 

10.  .1.    Parrj    (Chi  m.  and    Drug    1901,  689       1902    •  70 
1908,   it.'.i  as  the  readiest   and   most  ocourate   mean 
determining  colophony  in  admixture  with  -till 

largely  used  both  in  India  ami  abn  a.l,  and  tded 

as  the  best   method  ol  onali  ihl;  adulterated 
Vhrens,  Chem.-Zeit.,  1908,  32.  996  ;    this  J  .  190 
In  this  calculation  thi  m    valui   oi 

taken  asfi  (E.  J    P  I0(J. C.  1  fmnoy,  and  ' 

while  that  ol  colophon]  |  is  taki  n  u  126. 

In  >ini  ol  the  above  fai  1 1,  i  have  thought  il  di 
to  publish  the  results  of  mj  determinations  of  thi  anal'.  I 

i      .  if  pure  shellac.     The  \  aln< 
in  the  fact   that   they  wi  i  dulterau  d 

h'llacs  prepared  from  raw  lacsoi  known  purity,     A~  Ute 

shellacs  examined  were  prepared  bj  extraction  with  a I 

ihol,  ami  not  liy  repeated  melting,  an  operation  which 
■  an  only  Ik  successfully  performed  by  ■  skilled  workman, 
they    were   undoubtedly   free   from   the   injurio 

iverheating,  ;c  good  shellac  should  always  be.  Ihey 
were  exa  moisture,   solubility   in   hot   alcohol, 

ii  number,  iodine  value  |  Hub!  |, 
ml  a|s..  for  a  new  constant,  namely,  the  pereentagi 
non-oondi  nsable  resin  and  fatty  acids  oe  recently  proijosod 
l>i.   H.    Kndemann  [lee,  est.).       This   last   nam..!  figure, 
ii  is  nearly  constant  (about  7  to  -  pet  cent.)  for  all 
the  better  qualities  oi  shell  all"  Ktidemaiiii 

Numb 
In  connection  with  the  ohemical  examination  of  shellac, 
nation  was  also  mole  ,.t  the  analytical  i 
in-  lac  resin  ami  lac  wax.  which,  in  aw  ne. 

hive  not  hitherto  Keen  recorded  by  previous  observers. 

Tin    i.siilts  obtained   are   embodied    in    the   following 
tabulat   statement,  to  which  are  appended  thi 
omments  regarding  the  methods  employed  and  the 
ns  drawn. 


•  U    Hooper     Ann.  Rep.  Ini    Museum,    Indns     • 
has  reported  the  average  Iodine  ■■  i<arcntly 

not  freed  from  wai    from  f"ur  dlfferei  I 
be  11-4. 

t  It  has  been  I  In  makinc  ■ 

tdlne  valui  nv.  but 

instead  '  value  ot 

different 

may  be  regarded  as  ranging 

i  shellac  hiving  an  Iodine  value  ot   II  should   be  rep 
.iit.iinm  i  from  -i  to  IS  i  • ' 


Moisture  Matter  Acid 

texpelled       insoluble  in         number 

CI     hot  alcohol.  V 


nltira- 

tloll 

number 


Shellac  from  Kusuni  la. 
shellac  from  Pala*  lac 
Shellac  from  Block  lac  .... 
Mirzapur  Factory  Shellac 
Lac  wax  (m.p.  58' — 59°  C.) 
Lac  resin  (desiccator  dry) 
Lac  resin  (melted!      


per  cent. 
2-7 

3-9 

'2-0 


per  cent. 

ii-; 
0-8 
1-1 
0-6 


AO-8 

it 

:  1  —  69-2 


201-0 

202-4 

201-t 

- 
193-5-- 198-4 
190-0 


number 


Iodine 
ition 
llul  1    alter 

aeti 


141-a 

- 

139-J 
57-1 

111-4 
135-1 


8-6 

... 

5-9 


Kndemann 

number. 


s< 

- 
9-2 

T-l 

7-S— 8-1 


1430 


siv;H— THE  ANALYTICAL  CONSTANTS  OF  SHELLAC,  faj. 


[Dec.  31,  1910. 


Th<-  lac  wax  examined  was  prepared  from  dried  crude: 
:i  lac  1>\  extraction  with  petroleum  other  (boiling 
bel.  i  had  a  melting  point         -  The 

lac  resin  -  Ine  same  variety  of  crude 

lac.  It  was  completely  freed  from  all  trao<  b  ol  wax,  red 
insoluble  matter  by  prolonged  treatment  of 
the  lae  with  petroleum  ether  (lasting  fur  24 — 30  hours), 
washing  away  the  red  colour  from  the  residue  with  hot 
water,  and  by  repeated  precipitation  of  the  alcoh*  lie 
i..n  of  the  wax-free  lae  with  water  until  the  brown 
amorphous  powder  obtained  was  of  a  perfectly  white  to 
yellowish  grey  colour.  It  was  then  thoroughly  dried 
between  filter  papers  and  finally  in  a  desiccator  over 
sulphuric  acid.  A  quantity  of  this  anhydrous  resin  was 
kept  at  its  melt  'or  about  a  quarter  of  an  hour 

for  the  purpose  of  determining  the  effects  of  melting  on  the 
resin. 

During  the  diving  of  the  lae  resin  in  an  air  oven  it  was 

found  that  kecpine  it  at  100°— 110°  C.  for  (5  hours  resulted 

in   the   formation   of   resin   acid   anhydrides   which   were 

ins  ruble    in    alcohol.     A    determination    of    the    iodine 

■  prion  of  this  dehydrated  resin  gave  an  iodine  value  of 

Tic  acid  value  in  the  above  analyses  was  determined  by 
boiling  1  grm.  of  the  material  for  5  minutes  under  a  reflux 
condenser  with  100  c.c.  of  neutralised  98  per  cent,  alcohol, 
and  titrating  when  cold  with  standard  aqueous  potash, 
phenolphthalein  being  used  as  indicator.  In  the  case  of 
lac  wax,  however,  the  amount  of  the  alcohol  used  was 
200  c.c.  and  in  order  to  keep  the  wax  in  a  melted  state 
the  liquid  was  kept  hot  during  tin-  titration.  The  saponi- 
fication value  was  determined  on  a  separate  quantity  of  the 
material  in  each  case  by  boiling  1  grm.  for  a  quarter  of  an 
hour  with  25  c.c.  of  about  half-normal  alcoholic  potash 
(prepared  with  98  per  cent,  alcohol)  under  a  reflux  con- 
denser, then  adding  to  the  liquid  100  c.c.  of  neutralised 
alcohol,  and  titrating  back  the  excess  of  potash  with 
A'  .  hydroohh  ric  acid,  phenolphthalein  being  the  indicator. 
The  wax,  however,  was  saponified  by  boiling  it  with 
50  c.c.  of  the  alcoholic  potash  over  a  naked  flame  for  1A 
hour. 

The  iodine  value  was  determined  by  dissolving  0-6  to 
1  grm.  in  25  c.c.  of  alcohol  and  10  c.c.  of  chloroform 
(except  in  the  case  of  lac  wax.  for  which  larger  quantities 
of  the  solvents  had  to  be  employed),  adding  Hiibl's  solution 
in  a  large  excess,  letting  stand  for  18  hours  in  a  dark  place, 
and  then  titrating  with  A'/10  thiosulphate  after  previously 
adding  to  the  liquid  the  necessary  amount  of  a  10  per 
cent,  potassium  iodide  solution  and  300 — 500  c.c.  of 
water. 

For  the  purpose  of  obtaining  comparative  results,  it  is 
absolutely  necessary  that  the  time  of  treatment  with 
Hiibl  solution  and  other  conditions  of  determining  the 
iodine  absorption  of  resins  should  always  be  identical. 
Want  of  observation  of  this  rule  alone  renders  the  iodine 
value  determinations  of  many  observers  useless  for  com- 
parative purposes.  Kudling  in  his  examination  of  resins 
treated  the  latter  with  Hiibl  solution  for  6  hours  only. 
C.  Ahrens  recommends  a  treatment  of  30  hours.  I, 
however,  find  that  the  time  of  treatment  (18  hours)  as 
recommended  by  Smetham  and  Parry  is  quite  sufficient 
for  determining  the  iodine  absorption  of  both  colophony 
and  shellac.  The  necessity  of  making  a  determination 
under  identical  conditions  is  very  clearly  shown  by  the 
lingly  low  iodine  values  (3-6 — 4-4)  for  pure  shellac 
recently  reported  by  the  Imperial  Institute,  London 
(Report  No.  30,827,  May  1910.  on  six  samples  of  shellac 
from  the  Imperial  Forest  Economist,  India).  It  is 
apparent  that  the  time  of  treatment  with  the  iodine 
solution  in  these  determinations  was  too  short. 
r  The  Endemann  number  was  determined  according  to 
the  method  described  by  Dr.  Endemann  (loc.  cit.  ;  see 
this  J.,  1907,  1207  ;  1908,412;  1909, 483)  by  dehydrating 
1-5  to  2  grms.  of  the  material  with  3 — 4  grms.  of  sand  and 
concentrated  hydrochloric  acid  under  the  influence  of  heat. 
It  was,  however,  found  that  if  shellac  before  hydrochloric 
hi  it«l  for  2  hours  at  100°— 105°  C.  with 
ipitated  silica  which  has  been  dried  and  calcined  for 
12  hours  at  a  white  heat,  the  process  of  dehydration  can 
-  '     M-adily  than  when  the  resin  is  tr>     <  -I 


with  hydrochloric  acid  and  sand  without  previous  drying 
with  silica. 

I'i  e  tieally  all  the  constants  of  pure  shellac  given  in  the 
above  table  agree  pretty  closely  with  the  average  figures 
for  shellac  as  given  by  E.  J.  Parry,  and  all  tho  figures 
ranging  between  20  and  30  for  the  iodine  value  of  shellac 
previously  recorded  by  various  observers  were  without 
doubt  obtained  from  adulterated  samples  (see  Allen, 
loc.  cit.,  pp.  193 — 194).  Parry's  value,  150,  would,  however, 
appear  to  be  too  high  an  average  for  the  ester  value  of  good 
shellac.  In  connection  with  the  ester  number  of  shellac, 
it  must  be  pointed  out  here  that  the  saponification  values 
of  pure  shellac  as  reported  by  me  in  the  Annual  Report 
of  the  Board  of  Scientific  Advice  for  India,  1908-09, 
p.  40,  are  too  liigh  on  account  of  the  use  of  a  wrong  factor 
by  an  oversight  in  their  determination.  In  order  to  obtain 
the  correct  values  they  should  be  multiplied  by  the  factor, 
0-858. 

While  the  acid  and  saponification  values  of  lac  wax  are 
very  considerably  less  than  those  of  shellac,  the  iodine 
value  of  the  former,  it  will  be  noticed,  is  about  equal  to 
that  of  ordinary  shellac  containing  3  to  5  per  cent,  of  wax. 
The  presence  of  lac  wax  even  in  abnormally  large  pro- 
portions will  not,  therefore,  appreciably  alter  the  iodine 
value  of  shellac. 

The  constants  of  pure  lae  resin,  notably  the  iodine 
value,  are,  it  will  be  noticed,  lower  than  those  generally 
obtained  for  shellac.  This  is  explained  by  the  absence  of 
lac  wax  and  other  minor  ingredients  of  shellac  in  the 
pure  resin.  When  the  pure  anhydrous  resin  is  melted 
and  kept  in  the  semi-liquid  state  for  about  15  minutes,  the 
iodine  value  is  slightly  lowered  (from  6-8 — 7-3  to  5-9), 
thus  showing  that  the  operation  of  melting  shellac  tends 
to  increase  the  proportion  of  saturated  resin  acid  anhydrides, 
which  are  only  slightly  soluble  in  alcohol.  It  is,  however,  re- 
markable that  when  the  same  resin  is  dried  at  100° — 110°  C. 
for  6  hours,  its  iodine  value  is  considerably  increased  above 
that  of  pure  unmelted  resin,  although  more  than  90  per 
cent,  of  such  dried  resin  is  insoluble  in  absolute  alcohol. 
It  would  thus  appear  that  the  proportion  of  unsaturated 
compounds  among  the  resin  acids  and  anhydrides  of  the 
resin,  produced  through  condensation  by  prolonged 
heating,  is  much  greater  than  in  the  ordinary  lac  resin. 

As  a  result  of  my  analyses  of  shellacs  besides  those 
described  above,  I  fully  confirm  Dr.  Endemann's  claim 
that  a  higher  figure  than  8  for  the  percentage  of  non- 
condensable  resin  and  fatty  acids  in  a  given  sample  of 
shellac,  as  determined  by  his  method,  indicates  in  an 
unmistakable  way  the  presence  in  the  sample  of  added 
impurities  or  some  naturally  occurring  hard  resinous 
matter  which  detracts  from  the  quality  of  shellac.  For 
example,  from  the  acid,  saponification,  and  iodine  values 
it  would  appear  that  the  sample  of  shellac  extracted  from 
block  lac,  which  is  considered  inferior  to  other  varieties 
of  raw  lac,  and  which  is  never  employed  on  that  account 
for  the  manufacture  of  high  grade  shellacs,  is  of  the  same 
quality  as  shellac  from  Kusum  and  Palas  lacs,  which  are 
greatly  esteemed  by  the  shellac  manufacturer.  The 
Endemann  number,  however,  clearly  distinguishes  the 
shellac  from  block  lac  from  the  other  shellacs  and  shows 
its  inferiority  as  compared  with  the  latter,  inasmuch  as 
it  contains  about  1  per  cent,  of  the  undesirable  hard 
resinous  matter  referred  to  above. 

Imperial  Forest  Researoh  Institute, 
Dehra  Dun,  India. 

Discussion. 

Mr.  E.  J.  Parky  said  the  problem  which  an  analyst  had 
to  solve  in  dealing  with  samples  of  shellac  as  a  matter  of 
practice  was,  whether  a  given  sample  contained  more  or 
less  than  3  per  cent,  of  rosin.  Shellac,  known  as  "  T.N.," 
which  constituted  75  per  cent,  of  the  whole  trade,  might 
legitimately  contain  3  per  cent,  of  rosin  ;  and  all  shellac 
contracts  contained  a  clause  stating  that  no  allowance 
could  be  made  if  3  per  cent,  was  not  exceeded.  Therefore, 
the  analyst's  task  was  to  decide  whether  a  given  sample 
contained  moo  or  less.  ( iarnot  lae  was  allowed  to  contain 
10  per  cent.  Button  lacs  were  of  varying  quality,  and 
one  had  to  determine  as  nearly  as  possible  the  amount 
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..I  I.  , in  with  ivi.il  n, ,   i,,  ih, 
uunpli 

Chemists   who   report  il    figm 
hod  obtaini  I  Id  hardlj  b 

often  being  »am|  oi  button  I 

of  the  tart  Unit  these  admit!  idlj     ontained  II 

'•ui  iin  to  80  !«  '      nl    "i  i,    in  i.    i»    mi.  ily,  ami  Unit  the 
livni.  iken     in. hi),  until     b  pure 

shellac.     Tin-.  mid    now    be   get  i 

but    Hi .    Vaubel    bad    n   antlj    roprod 
button  lacs  and  ■-■■>  net  1  en  w i'li  iodic 

ol  88  and   10,  and  t  be  saponification 
«:i\ .     The  figut  ilitj 

in  hoi  alcohol  bad  verj  littli 

l.'L'itiiiint,  I  d  all  the  natut  which  Bit 

i broagh  the  1  it.  : 

the  nit  oral  produi  I  ■■  a    n  mixture  oi  ol  ahollai 

was  and  911  per  cent,  ol  other  ingredient        Phi      uthor 
referred  to  his  slightly  lower  estci  values;   bu1  thi 
had  pointed  out  in  the  original  fi  i  ow- 

ing .in  average  of  160,  thai  this  figure  was  ol  verj  little 
value.     Phenolphthelein    mis   the   only    indioatoi    « In.  Ii 
could    be   n-i-'l  ;    and,   as   all   ahellao   contained   ■    small 
amount  of  lac  dye  which    reacted  differently  with 
and  alkalis,  it  mis  obvious  thai  b  ,>.l  action  could 

not  be  obtained.     It  was  not  possible,  therefore,  to  detei 
mine  tin-  roalli 
Even  if  it   were,  I  he  acid   \  alue  of  si 

,  80,  and  that  of  resin  was  about   160.  and  the  differ- 
ence bet  wean  those  figun  the 
difference  between  the  iodine  values  ol  the  two  | 
Therefore,   the  iodine   \  alue  ga  re  >  far  b 
.  ,il,  nlatinn.     The  Endemann  value,  although  theoreti 
very  pretty,  was  quite  useless  from  thi     nalj   1 
\  i.-ii .     I)r.   Endemann  shovi ed  a 

of  uncondensible  acids  from   pu  iblem 

was.  whether  there  were  more  or  less  than  :t  per  cent,  of 
resin,  and  the  figures  yielded  by  a  shellac  whether  it 
tained  3  or  6  pa  cent,  of  resin,  would  be  identical,  and 
could  not  distinguish  between  the  two.     He  (Mr.   P 
put   the  iodine   figure  at   !'  and   125 ;    but   Mr.   I'mm-i    at 
his  suggestion  had  published  thi  urea,   1":    and 

taking  10  and  125,  ot  e  might  l»-  do 
either  to  the  buyer  or  the  seller.     But  thai  i  epted 

figure  mi  the  London  market  :  and  on  the  basis  "i  the 
ie  absorption  values  ol  leu  and  resit  thi  reports  were 
made  out,  and  both  seller  and  buyer  wen-  willing  to  accept 
the  slight  injustice  ol  I  pei  cent,  whii  h  they  might  i 
The. mil  real  differen  i  m  the  question  was  that  expn 
by  Dr.  Langmnir  of  New  York,  who  preferred  to  use  the 
Wijs  solution,  which  gave  highei  absorption  for  both  Bhollac 
and  resin  :    they  were  not   in  exa/  Hj    thi  o  as 

«,  i.  obtained  with  the  Hubl  solution,  but  one  alum 
a  result  about  _  per  oent.  higher  of  resin  than  by  u 
the   Hub!  solution.     When  one  considered  the  'lilii 
of  observing  the  conditions  laid  down  bj    Dr.   Langmuii 

and  his  oolleagues  lot  the  use  of  the  Wija  pi ■ 

Letter.  In-  thought,  to  keep  to  a  process  by  which  any  '»■• 
obemists  could   obtai  dly  identical   results      Dr. 

Vanhel   had   proposed   to  estimate  the  ai 
by  dissolving  the  -ample  in  a  solution  oi  borax.     II 
true  that  resin,  or  colophony,  wa«  almosl  insoluble,  whilst 
-hell a,-  was  dissolved  easily,  but  shellac  wax  was  prs 
insoluble  ;  and  so,  not  ordj  the  colopb 

mtitj   of  wax  and  other  th  i 

alt  '  As   the    prim  ipol    point 
whether  there  was  moo    oi  Ii  is  than  3 
it  «as  clear  that  a  difference  of  from  2  to  :i  or   ■ 
of  wax  tended  to  vitiate  the  results  entirely.     VI     ' 
bad 

of  shellac  in  petroleum  ether,  with  the  hop.   oi  ■ 
the  colophony,  if  any  quantity   were  present  ;    bi 
.shellac  formed  a  protective  coating  on  the  resin,  and 
could  not  get  out  the  whole  of  it.     He  did  not  thin 
process  but  the  iodine  one  had  been  seriously 
and  that   was  in  his  opinion  the  only  one  of  any 
value  to  the  analyst. 

Dr.   J.    Lbwxowwsob    said  he  had  found 
r  .  i  lacs  the  iodine  valut  -  ol  9  and  10  by  Wijs    in 
The  figures  for  the  ester  value  had  best  be  omitted,  havmi 
been  found   merely   by  difference,     II-  with    M 

Parry  that   the  .  Endemann  figure"  was  useless.     Witl 
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shellac   was  determined    by    Wijs' solutioi  ohol 
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graphic,  ami  other  products,  one  may  l>e  loil  hastily  to 
that  the  majority  of  t.ir  products  have  com- 
mercia]  usefulness  in  this  direction.  The  fallacy  of  this 
contention  is  shown  by  the  following  analysis  of  a  typical 
tar  : — 

Per  cut. 
by  weight. 

Naphtha  light  ml  Ids  l-n  per  cent,  benzol. 

Middle  oil  T-iis  ..     1*5  percent                    lolvent. 

vi.ii    10-15  ..     8*12  per  cent,  naphthalene. 

AnthraceneoU  ....  ll'W             0-3  percent   anthracene. 

Pitch    r'.  I  -I Mi 

.     ■        'I 

Kioin  the  abovi      g  rediting  naphthalene  with  a 


by  gas  works  has  not  been  so  great  as  in  past  years,  one 
00  being  that  owing  to  the  caange  of  burners  from 
Bat-flame  to  incandescent  mantle  burners,  in  many  cases 
lower  candle  power  gas  is  made,  equivalent  to  a  larger 
number  of  cubic  feet  of  gas  per  ton  of  coal  carbonised  ; 
and  another  being  that  consecutively  with  the  much 
tec  illuminating  power  per  burner,  much  less  gas  per 
burner  is  required.  This  argument  is  not  materially  affected 
by  the  fact  that  more  lighting,  and  of  a  better  quality,  is, 
and  probably  ever  «ill  be,  the  demand  of  the  public. 

Moreover,  during  the  last  decade,  it  must  be  borne  in 
mind  that  many  gas  works,  rather  than  extend  their  plant, 
as  regards  retorting  power,  including  naturally  condensers, 


much    as    one    ]<•:  used    for   colour-producing    |   soruboers,  purifiers,  and  such  necessary  adjuncts  to  larger 


purposes,  and  assuming  one-half  the  benzol  and  toluol 
L'oes  for  aniline  and.  toluidine  dye  purposes,  it  appears 
that  roughly  two  per  cent,  of  tar  products  find  then  way 
llour  manufacturers'  hands.  Prom  my  own  observa- 
tion, I  am  inclined  to  think  even  this  an  outside  figure. 

It  is  also  necessary  to  note  that,  unlike  most  other 
chemical  products,  and  especially  those  of  a  natural 
character  of  well-known  types,  the  supply  of  coal  tar  is, 
in  every  country  where  produced,  limited  in  its  quantity. 
A  heavy  demand  on  a  certain  constituent  will,  under 
ordinary  circumstances,  enhance  the  value  of  that  pro- 
duet,  and  the  supply  of  such  material  is  strictly  within  a 
very  inelastic  limit.  To  illustrate  this  fact,  I  need  only 
refer  to  the  remarkable  synthesis  "t  artificial  indigo  from 
toluene  some  yean  ago.  After  years  of  patient  and 
unremitting  work,  it  was  found  impracticable  com- 
mercially to  produce  indigo  by  this  means,  owing  to  the 
fad  thai  to  produce  indigo  on  a  commercial  scale  would 
I  be  price  "t  the  limited  supply  of  toluene  to  practically 
famine  prices,  anil  wen  such  total  supplies,  even  at  a 
obtainable,  tin-  quantity  available  would  be  far  too 
small  successfully  to  build  up  a  trade  in  competition  with 
the  natural  product. 

On  the  other  hand,  a  supply  of  any  product  exceeding  the 
normal  demand  is  almost  necessarily  followed  by  a  rapid 
drop  in  the  value  of  such  a  product,  as  with  few  exceptions 
tho  separation  of  the  constituents  must  proceed  con- 
secutively one  with  another.  To  this  may.  I  think, 
be  largely  attributed  the  enormous  fluctuations  in  the 
value  of  tar  prod  in  ts.  unequalled  in  short  spaces  of  time 
by  almost  any  other  series  of  chemical  manufactures. 

Or.  Beilby,  in  hie  presidential  address  at  Newcastle- 
upon-Tyne  in  JH99  (this  J.,  1899,  643  seq.),  speaking 
of  the  excessive  quantity  of  tar  available  if  coal  gas  were' 
extensively  used  and  by-product  coke  ovens  were  widely 
erected,  warned  us  as  to  the  fact  that  no  possible  demand 
for  dyes,  narcotics,  or  febrifuges,  or  other  hydrocarbon 
products  could  possibly  absorb  the  increment  of  material 
produced  already  from  the  above  sources.  The  table  I  have 
just  alluded  to  confirms  this  point.  He  directed  the 
attention  of  engineers  and  scientific  men  to  the  utilisation 
of  tar  as  a  fuel  of  high  calorific  value.  Since  that  period, 
however,  events  have  occuned,  which  have  largely 
neutralised  the  danger  of  the  excessive  over-production 
of  coal  tar. 

First,  the  production  of  tar  has  increased  by  no  means 
proportionally  to  the  production  of  coal  gas  at  gas  works, 
and  the  annual  increment  of  the  rate  of  tar  production 
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retort  output,  have  resorted  to  the  aid  of  a  carburetted 
water  ja^.  or  other  than  eoaJ  gas  type  plant,  which  gives 
the  gas  required  under  special  heavy  load  conditions, 
such  as  heavy  fog  or  frost,  but  little  tar.  This  applies 
to  small  gas  works  as  well  as  those  of  a  larger  capacity. 

A  ti  u  words  may  now  not  be  out  of  place  as  to  the  crude 
products  dealt  with.  During  the  last  twenty  years, 
many  changes  have  come  over  the  industry  as  a  whole. 
Coal  tar  two  decades  ago  consisted  almost  entirely  of  tar 
produced  from  the  destructive  distillation  of  coal  in  the 
retorts  of  gas  works.  The  quality  of  this  tar  varied  mainly 
owing  to  the  quality  of  the  coal  used  in  the  process  and  the 
temperature  of  the  fire-clay  retorts.  This  comparatively 
simple  factor  does  not  by  any  means  cover  the  present 
position.  Owing  to  the  much  higher  temperature  of 
carbonisation,  due  no  doubt  to  the  ability  of  the  executive 
staff  of  the  gas  companies  in  extracting  the  utmost 
calorific  and  illuminating  value  from  the  coal,  gas  works 
tar  has  a  much  higher  free  carbon  or  (more  correctly, 
as  we  shall  see  later)  coke  dust  content  than  formerly, 
to  the  material  loss  of  the  normal  hydrocarbons  and  other 
products.  Again,  especially  in  the  Midlands  and  the  North  of 
England,  a  great  number  i  if  by-product  coke  ovens  have  been 
erected  of  late  years,  yielding  large  quantities  of  tar  differing 
very  materially  from  that  produced  from  gas  retorts,  owing, 
naturally,  to  the  different  method  of  carbonisation. 

The  general  tendency  has  been  for  the  gas  works  to 
produce  a  relatively  smaller  percentage  of  tar  year  by  year 
to  gas  made  ;  the  loss,  however,  has  been  more  than  made 
up  by  the  tar  produced  from  the  by-product  coke  ovens. 
A  considerable  quantity  of  tar,  some  200,000  tons  per 
annum  is  also  produced  by  condensation  from  the  waste 
gases  of  blast  furnaces.  The  products  from  this  source, 
as  will  be  indicated  presently,  differ  materially  from  gas 
works  and  coke  oven  products  ;  from  reference  to  tar 
analyses  it  will  be  seen  that  only  a  small  quantity  of  naphtha 
and  light  oil  products  can  be  obtained  from  the  latter  source. 

Recently  a  new  phase  has  arisen  in  respect  to  gas  works 
tar  ;  I  refer  to  the  new  system  of  vertical  retorts.  In 
Sunderland,  we  have  the  first  installation  erected  in 
England  on  a  large  scale,  of  the  Dessau  pattern,  and  the 
results  bear  out  fully  the  advantages  the  inventors  have 
claimed,  and  the  local  engineers  expected.  It  appears 
likely  that  within  a  few  years  gas  works  retort  house 
practice  will  see  a  very  extended  use  of  the  vertical  retorts. 

The  subjoined  analyses  show  comparative  tar  yields 
from  a  variety  of  sources.  The  chart  is  drawn  up  based 
on  the  relative  densities  of  the  tars  indicated. 
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Furnace    tar    .hows    bj     tar    tho    low. 

'">•  '"»   '>"     is  xplained  !■. 

■■'»   oi   light,  or  naphtha   | lu 

'    '  II  Hi.-  distiliat.  i.       The  pit.  I 

I"  pa  ..'in    ..i  .1  h,  Bfi  to  70  of  i    latil 

I"  «J  L'o  per  o.  nl    ol  fi at  bon. 

Coalit,  torshows  l2to  It  perconl   oi  right  paraffin  b 

that    are  found    in   the   earliei    Fra,  tioM,   an   abn 

I<>«  free  carbon  oontenl  and  bright,  It 

Hi.'  tar  acids  arc  high  but  contain  rerj  little  phenol 

Vertical  retort  tar  has  a  yen   low   free  oarbon  content, 
'""   naphthalene,  and     ■         i   brittle  pitch,  l« 
tainlng  more  than  traces  ..i  the  paraffin  group. 

Water  gas  tar,  .■!  which  nol  a  , adorable  quantity   is 

produced,   shows  a   verj    littl 

'I"""'"''-  .ah.  an. I  a  1 i  quality  ol 

pitch. 

Durham   coh    oven   ten    more    nearly   approximal 
•"'li'  works  tar,     'I'll.-  free  oarbon  contained   is 

10  •"  I-  per  cent,  j   the  pitch  residue  is  lower,  how. 
than  in  a  normal  tar  by  roughlj  in  per  oent 

al  North  Country  ga*  tar.     Here  wo  reach  the  higheal 
specific  gravity,  groat,  si  pitch  yieldt  itlj  a 

higher  volume  ..»'  free  earl Naphtha).  lined 

in  large  quantities  in   both  the   Durham  i  ok.    ov.  i 
North  Country  coal   •_•  i  -   tare. 
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Iii  th.-  accompanying  diagram,  which  has  I . 
after  closely  testing  a   variety   ,.|   tars,   we  find  that   the 
percentage  of  free  rail.,  i  losely  an. I  easily 

mined    by    the    formula,     1' 
nail  .V-l.i.  where  A"     degrees  Twaddell.      1 1 

I  im  this  figure.     Tli.  .1  ited  on  the 

tar  fw  from  water,  ami  the  tree  carbon  content  ha 
estimated   by   washing   tin-  tar   with   approximately    160 
runnings  through  theSoxhlet  apparatus,  with  first  i 
secondly  pyridine  bases  testing  by  distillation  in  a  Wnrtz 
llask  mi  per  cent,  at  ]  to   i  ..  and  thirdly  met  In  lated  spirit 
iutimiiHTaliHr.il    in   about    50  exhaustioi  These 

solvents  seem  to  be  tin-  best   for  this  purpose.     The  free 
carbon  yielded  no  further  soluble  bodies  to  cat  bon  bisulphide 
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•  Ibis  determination  was  not  made  in  tin-  auth.  t  - 
and  he  is  unable  to  test  its  accuracy. 


,|"  '   mlvenU  bj   whi.  I.  n  .,„i  t|„-  wi 

•   when  .In.. I  at   120   i 

I"'""1       '  !"'    composil 

invi 

mentioned,  bul   -nil  worthy  ..f  n..t. . 
an-  those  produced  from  Mond 

^nothi  i    l'  ild   nol    l..-   passed   ovol    without 

""''  It  'la   future  ol  thi   pi  rdlj  ...it  ..I 

the    exporimcnUl     tage      l      . 

lifted    in    the 

Coalite     process.      II,.  tai  made  under  the nditiona 

elj   t..  the  tat    made  in     the  earliei 

in  inn.  li  I. 

'  raw  mat.,  The  Board  ■■!   I  rade 

,l-"1  it|"it  ..f  coal  f.a    I he  United 

i  263,774,000  tons,  giving    direct  employment 

.    an    in,  i,  ,,  18.1 

I  1,000,000    ' 
''"'  '""l  i  ••-.    La-., |   on   the    fields 

1  '■"  pel  ton  "t  coal  carbonised,  an  available 
ntitj  of  tar  equal  t..  760,000  tons.     \\v  may  reaaonably 

tput  of  not  less  than   160,000  I". 

Pjodt  ry  ovens,  and  nol   leas  than  200,000 

.,f  blast  t.u  no. .   t.,i  ,,  produ. ,  .1.     \\  ,lit.-, 

igible  quantity. 
We  have,  thi  a,  in    ighl  a  total  •■!  about  1,100,000  ton-  of 
liable. 

in  niin,l  that  \.i v  large  quantil 
tar  ur..  lost  t,,  n„.  distUlere  annually  t,.  the  gain  ..f  the 
■     of    our    highways.     In    the    southern    Bounties, 
i.ll\    i, .an. I   I... ii, I, ,ii,  gome  thousands  of  tons,  in  a 

refined  state,  are  being   placed  on  the  roads  ...  pi rve 

the  sut  I  abolish  the  dust   nuisance.     This  ns. 

likely  t,,  develop  largely  in  the  future  in  other  parts  ,,( 
the  country. 

Product*  generally  prepared,  and  their 
Prom   the   first    Fraction  and   light    oils   «,    obtain: — 
i   bisulphide  (little  i-.  however,  prepared  corn- 
toluene,  and  the 
xylenes,  produced  in  a  pin.    state  [or  dye  manufacturing 
and  solvent  purposes.     Toluene  i-  th 

harin,     Benzol,  or      ninetios"  a--  it  is  known  in  the 
trade,  i-  bee,  ming  more  and  more  useful  as  a  spirit  for 

internal bust ingines  of  a  motive  charact 

I  Sarbolic  and  .  ;        l  he  so  ood  Fraction  )  i. 

naphthalene,    I  ■  -    phenolic    bodies, 

and   the   third  ields   lowei  phthalone 

and   ..il    most    suit  1 1  I  mber.     i  >f    late 

e  of  the  faetors  which  relegates  th,-  possibility 
of  tar,  ,,r  even  oil  burning,  t.,  a  distant  future  is  the  ever 
increasing  demand  ,a  ,  the  American  continent. 

For  mail-.  n-i.l,  i.tl.l.    quantity  of  oil  has  been 

f  America,  hut  during  th.-  buri 
five  years  the  demand  f,>r  timber  preserving  ,.d  has  grown 
so  rapidly  that  the  old  method  of  ea=k  packagi  -  ha-  almost 
ppeared,  and  instead  the  od  ,  the  other 

side  of  th,-  Atlantic  in  properly  fitted  tank  Che 

collection,    maturing,    exporting,    and    th,-    transit    and 
.i.uti..n  on  the  other  side  has  grown  to  vast  proportion*. 
Over   25,000,000  gallons    •■  im    Knplan.l   in 

1909,  ami  the  deinan. I  i-  -till  L'i.  Six  yean   ,. ■■.  ..il 

burner-  were  installed  at  the  Sunderland  ■-  up 

som,  '  oil  produced,  which  was  over  and 

above  the  demand  of  the  local  firms  ut  Since 

then  the  i  I  remarkably  and  now  the  oil 

has-  a  steady  outlet.  The  manipulation  of  this  oil,  liquid 
only  at  an  elevated  temperature,  rcquii  rperienoe 

and   handling.      There   are   now    more   than    rive   shipping 

•    Kiitain  alone      The  demand  I  I 
at  a  very  crucial  time  t..  tar  distillers  and  has  proved  .•) 
value  at  a  time  when  it  would  have  been  difficult  to  dispose 
of  the  exi . '--ive  make. 

The  fourth  fracti  -iv.lv 

separated  of  late  ,  and  heavy  oil.      The  latter  is  now 

being  largely  superseded  in  the  manufacture  ..f  fabricating 
oil  by  imported  petroleum  1-slies.  Carbazol  is  al*. 
obtained  from  tl  the  fall  in  the  value 

of  anthracene  at   the  present   time,  in   lftib  only  £.">.094 

<    2 
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worth  was  exported,  in  1909  material  bo  the  value  of  a  few 
hundred  pounds  »a-  wanted  abroad. 

Methods  of  separating  tin  products. 

K\  Far  the  greater  proportion  of  t lit-  tar  is  worked  up  in 

untry   b\   the  ordinary  pot  or  intermittent  stills. 

Ihe  aaual  design  ol  a  tar  -till    is    convex-concave     an 

upright  cylinder  with  domed  top  outwards,  on  the  top 

surmounted  by  a  cast  iron  still  head.  The  still  bottom  is 
domed  upward  inside  to  give  a  maximum  of  heating 
surface  from  underneath. 

The  capacity  may  vary  from  B  to  l.>  tons.  Steel  01 
t  iron  is  the  matt-rial  employed  for  the  manufacture 
..(  the  .-till,  the  thickness  generally  being  used  about  half 
an  inch.  The  t. .[>  of  the  -till  below  the  head  generally 
consists  of  a  dome  plate  rivctted  t.>  gusset  plates,  these  in 
turn  being  joined  to  the  cylindrical  shell  plates.  Below 
these  the  channel,  or  floor  plates,  are  rivetted  to  the  lower 
gnasel  plates  and  these  again  to  the  internal  dome  plate. 
Some  distillers  favour  a  single  plate  covering  the  bottom 
entirely  ;  these  large  plates  can  now  be  procured.  The 
fittings  consist  of  still  head,  safety  valve,  inlet  for  tar, 
inlet  for  -team,  testing  cock,  and  pitch  runoff  pipe. 
Some  10  to  30  hours  is  required,  according  to  circumstances, 
For  the  cycle  of  operations.  Briefly,  this  is  as  follows: — 
The  chargemen  till  the  stills  to  a  certain  mark  and  run  the 
distillate  with  tire  heat  till  the  last  Fraction,  the  heavy 
anthracene  oil.  begins  :  then  steam  is  injected  and  the 
distillation  proceeds  to  the  finish.  The  fractions  are  in 
some  cases  determined  by  a  thermometer  in  the  still 
dome,  hut  generally  by  the  specific  gravity  of  the  fraction 
ami  by  the  quantity  of  the  distillate  and  its  appearance 
..n  a  steel  blade.  This  Factor  is  largely  determined  by  the 
commercial  requirements  for  the  time  being. 

The  main  advantage  of  the  pot  form  of  still  is  that  as 
a  still  becomes  worn,  and  the  wear  and  tear  is  great,  one 
-till  or  another  can  be  put  out  of  use  without  the  plant, 
as  a  whole,  lying  idle.  In  some  works  the  stills  run  under 
partial  vacuum  and  consequently  lower  temperatures  are 
required  and  more  perfect  condensation  of  the  earlier 
products  results. 

The  -till-  are  sometimes  hied  with  other  fuel  than  eoal, 
viz.,  coke,  ..il  Fuel,  or  producer  gas.  With  tars  of  a  lower 
free  carbon  content  no  form  of  internal  agitation  in  the 
-till  i-  necessary,  but  much  may  be  said  for  this  method 
with  .-..in,  denser  tars. 

The  condensing  arrangements  for  the  distillates  con  i  I 

..i  steel  .a  iron  tanks  containing  a  coil  of  rteel  ..i  cast-iron 

pipes  of  requisite  internal  diameter,  from   KM)  to  150  Feel 

i..       lie     pipes   terminate   outside   the   tank-    in   a 

goose   nek   trap   int..   a    receiving   chamber,    whence   the 

running   of    the    stills    may    be    observed,    sample-    taken. 

and  out  of  which  tin  products  may  be  transferred  to  their 

proper    -ton-    tanks    f.a     further    treatment.     The    first 

Fractions   ere    -cut    from   their   store   boilers   to   a  crude 

naphtha  still,  which  i-  similai  in  design  to  a  tar  still,  with 

tin-  exception  thai  n  ha-,  in  the  place  ol  an  ordinary  -till 

in..'  column  of  some  approved  design. 

This  -till  is  worked,  as  a  rule,  bj  Fire  and  the  distillate  tested 

and  the  traction-  separated  by  control  from  the  laboratory, 

ans  ..t  continuous  specific  gravity  an. I  distillation 

The   residues   from   the   -till   an-   highly   charged 

with    naphthalene    and    are    run    int.)   tin-    creosote    tanks. 

The  distilled  products  from  this  plant  go  to  the  benzol 

i  house  where,  after  treating  with  sulphuric  acid  to 

eliminate    the    basic    bodies,    and    with    caustic    soda   to 

remove   the    phenols,   further  acid   treatment    takes  place 

t..   remove   lie    more   ea-il\    sulphonated    bodies;    from 

thence   they    pass   to    the    -team    rectifying    -till    for   the 

ation   of  eithei    ben/...]   or  toluol,   or   higher-grade 

benzene,  toluene,  and  othei  xylenes. 

Thi  light  oil  "iuI  carbolic  ml  fractions  are  often  re-di 
..    i-  the  tirst  fraction,  and  washed  with  sulphuric  acid  and 
soda  also.      From  thi-  source  the  later  fractions  give  high- 
:     tin-   latter   product   is   passed   to  the 

naphthalene  plant  where,  by  mean-  of  hydraulic  presses 
oi    centrifugal  machines,  a  high  melting-point  "sail      i 
obtained,  especially  after  realist  illation  in  a  proper  -till, 
without  difficulty. 


The  creosote  fraction  contains  basic  bodies  of  little 
commercial  value,  hut  considerable  quantities  of  phenolic 
bodies  may  be  secured  by  washing,  and  if  necessary, 
naphthalene.  The  main  bulk  of  the  material,  however, 
is  utilisable  without  much  treatment  for  timber  preserva- 
tion. 

'I'll-  aftthraceiu  fraction  conn-  from  the  still  as  a  dark 
yellowish  green  oil  of  buttery  consistency  when  cold,  and 
yields  no  basic  or  phenolic  bodies  of  interest  other  than 
carbazole.  When  anthracene  had  a  high  commercial 
value  this  was  an  important  Fraction.  At  the  present 
time,  however,  it  does  not  pay  most  works  to  extract  the 
anthracene,  except  to  prepare  heavy  oil  for  lubricating 
purposes,  only  a  high-grade  "  A  "  quality  anthracene  being 
worth  anv  consideration. 

Pitch  residue.— The  residue  left  in  the  still  at  the  termina- 
tion of  the  distillation  is  pitch.  This  body,  or  more 
correctly  speaking,  this  combination  of  bodies,  is  used 
almost  exclusively  for  the  purpose  of  briquette  manu- 
facture. 

Dehydrators. — Retracing  our  steps  to  the  tar  as  first 
received  at  the  works: — Of  late  years  it  has  been  found 
desirable  to  arrange  some  method  for  eliminating  as 
much  of  the  amnioniacal  liquor  as  possible  before  the  tar 
enters  the  still,  and  many  means  have  been  devised,  the 
favourite  one  being  to  have  a  receptacle  heated  by  waste 
steam  or  flue  gases,  or  even  conjointly  with  the  condensers, 
to  heat  the  tar  to  a  point  at  which  the  water  rises  to  the 
surface  and  distils  over,  or  by  means  of  a  separate  plant 
and  scries  of  various  shaped  stills  to  drive  off  some  of  the 
water  and  lighter  products  before  the  tar  is  conveyed  into 
the  tar  stills  for  further  distillation. 

An  engineering  company  in  London  has  recently 
brought  forward  a  plant  capable  to  dealing  with  water  in 
tar  and  also  for  the  simultaneous  extraction  of  the 
naphtha  and  light  oils.  The  crude  tar  is  pumped  through 
a  pre-heating  coil,  and  thence  to  a  coil  still  in  which 
a  temperature  is  maintained  of  over  100°  t'.  Passing 
from  this  still,  the  vapours  are  drawn  off  ami  condensed 
and  tin  tar.  free  from  water,  passes  from  the  apparatus. 
The  principle  is  good  and  might  well  be  further  developed. 

Continuous  stills. — First  amongst  this  class  of  still  in 
point  of  age,  and  also  in  the  amount  of  tar  worked  through 
them  at  the  present  time,  is  the  still  designed  by  Mr. 
Frank  Lennard,  of  Messrs.  Forbes,  Abbott,  and  Lennard. 
This  -till  consists,  in  the  first  instance,  of  a  long  series  of 
pipes  laid  in  a  furnace  ami  carefully  heated.  The  tar  is 
pumped,  under  pressure,  through  this  series  of  pipes 
running  grid-iron  fashion  backwards  and  forwards  from 
one  -ilk-  of  the  furnace  to  the  other.  The  tar  is  heated 
by  this  means  to  pitch  temperature  and  then,  as  tin-  end 
of  the  furnace  is  reached,  each  fraction  is  allowed  to  con- 
dense in  it-  order.  The  pitch  remains  at  the  first  stage  ; 
next,  the  anthracene  fraction  is  allowed  to  cool,  and 
further  creosote,  then  light  oil  and  naphtha.  The  last 
condensing  plant  is  wisely  utilised  to  heat  the  crude  tar 
before  entering  the  furnace  at  the  commencement  of  the 
operation. 

It  appears  desirable  to  heat  the  furnace  by  means  of 
some  method  other  than  by  eoal  tire  so  as  to  obtain  a 
regular  temperature,  which  is  the  essence  of  the  successful 
carrying  out  of  the  process.  Properly  speaking,  this 
method  should  be  indicated  as  a  fractional  condensation 
method  oi  tar  distillation.  Another  form  of  continuous 
still  has  been  patented  by  W.  Hugendick.  of  Essen- 
Kuttenscheul.  who  combines  a  pre-heater  of  pip's  behind 
lie-  -till  somewhat  allied  to  the  Lennard  pattern,  with  a 
series  of  pot  stills,  and  heats  the  tar  before  entering  the 
pot  stills  with  the  chimney  Hue  gaaea. 

Another  type  of  continuous  plant  is  that  designed  by  an 
Italian,  Ft  ton-  Ray.  This  plant  does  not  appear  to  have 
been  extensively  tested  ;  its  principle  is  that  of  heating 
the  tar  in  a  chamber  at  a  considerable  elevation  ami  with 
one  or  more  still  heads.  The  light  products  are  worked 
off  in  this  chamber  and  thence  to  lower  and  still  hotter 
chambers,  eventually  pitch  being  run  off  at  the  bottom 
a-  tin-  final  product]  The  characteristics  of  this  form  of 
fractional  distillation  appear  to  be  of  a  correct  type,  but 
whether  the  plant  can  stand  the  crucial  test-  of  present 
day    practice.    I    have    no    information.      Messrs.    Poetter, 
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of   Dortmund,   also   h&\  ■    t    plant    oi      >m  tnilai 

1>I. i n,  Imi  m  fat  aa  I  i  an  li  im,  no  I  irge  plant  ol  this  di 
baa  been  erected 

In  i olusion,  a  few  figures  which  arc  submitted 

the  genera]  ohemical  i  radc  of  the  country,  and  tar  prod 
export  trade  in  particular,  may  be  ol  inti 

(  bemical  exports  for  tho  Uniu>d  Kin    ioml  en  from 

£12,079,000  in  1903  to  £17,059,000  in  value  in  1907,  and 
Inter,  hrlt  incomplete  figures,  point  to  a  continued  annual 
rise. 

The  imports  of  dyea  and  dyestuffa  from  January  to 
December,  1909,  were  aa  under: — 

l»l  \  .ill!'  C 

Ulaaiine  and  anthracene  (6,901  ,.  Hi 

iaUum  and  naphthalene           239,966  ,,  i.::i- 

SyntheUc  Indigo      :)H,494  ..  11" 

Other  coal  tar  dyes     Ha 

1.68 


United  Kingdom:     Export  ol  coal  tai    pi 
January  to  Dei  ember,  1909 

Quantity. 

tnllineoll  ami  toluid lb.  2,07                          14,   90 

Anthracene    lb.  1,801 

Beniol  and  toluol     nail-.  2,374,681 

Carbolic  add     cwt.  85,001             103,189 

I'oal  tar,  crude  cwt.  I1 

Refined  tai  and  black  varnish       nail-.  2,692,080 

Naphtha     galls.  773,240 

Naphthalene      cwl  21,880 

Pitch       ™i 

Tar,  oil.  creosote       galls.  26,839,661 

Other  sort*      Kails.  395,719                120,069 

£1,456,210 

These  figures  point  to  the  fact  that  while  we  import  tai 

colours  of Inc.  tin-  lialain  i  of  exports  from 

the  tar  products  industry  insiderable  waj  to  pa) 

for  the  material  imported. 

/.'.-.-.  i  for  tar  otht  r  than  by  distillation. — Havin 
the  coal  tar  distillation  industry  as  such,  it  would,  in 
oonclusion,  la-  worth  while  noticing  briefly  the  u 
in  other  directions.  As  fuel,  by  itself  oi  with  coal  or  coke, 
it  is  consumed,  especially  at  long  diatani  e  from  tar  works. 
It  is  used  in  ever  increasing  quantities,  but  not  with  tin- 
best  expert  advice,  in  rendering  mails  dustless,  especially 
where  motor  traffic  is  considerable.  Those  who  have 
gained  experience  almost   unanimously  p  fined 

in-  nf  make  suitable  to  each  district.     Tar  also  finds 
way   into  coal   briquette  factories,    where   the   blocks 
subsequently  partially  coked  to  get  rid  of  the  oil]  condition 
inseparable  to  the  use  of  crude  tar.      \  bo  ity  is 

also  used  in  the  manufacture  of  carbons  for  the  elei 
are. 


New  York  Section. 


Meeting  held  at  Chemists'  Club  oh    Friday,  October  2Ut, 
1910 


DR.     C.     ■>.     M'KKSNA     IN      llli:    '   IIA1II. 


DR.    II.    St  HU  Kit/. KK 

The  following  resolution  was  passed  unanin*buah  : 
\\iui;r.\s  Dr.   Hugo  Schweitzei  lias  resigned  th< 
ol   Honoran    St    retary  of  the  New   York  Section  of  the 
Society  oi  Chemical  Industry,  which  Section  n 
mainly  through  his  instrumentality  ami  effort,  and 

Whereas  after  sixteen  yean  ol  unselfish  and  a 
service  he  is  compelled   bj    >■  ison   ol    pi        re  ol  other 
duties    to    retire    from    the    office    he    h  wfullj 

filled— 

RESOLVSD  thatvwo  tender  him  the  heartfelt   thank-  ol 
the  Section  for  hi-  work  in  ita  lx-half,  and  in  accepting 


ignation  wit) 
ariahi     i. -I   I  >l  happim 

ml     in 

which  In-  i-  I,.  Id  bj  the  Section,  the  '  ummitU-e  appointud 

fill      t  lie      |llll  | 

full  "ti   the   Minutes,  ol   the  Section,  and    pn  —  i.i    a   cop] 
then-. .f   to    l'i     Schweitxei    in  a    permanent    furm 
by  the  officei    ol  tho  Section  and  In  the  Commit! 

'  'ommittet     T.  J    Parki      I     '      I 
•  rman     <  hai  lea  I     McK 

i   .  •  '  'An i /in./ n     \|    (     Win- 

lary     Parkci  i  .   Mclll 
/'/  nturet      I     '      H     II-  mint  a 


BUILDING   i  r    IM!  BI(  an  I  HI  .u<  M.  IM'I  8TRY. 

nv    mi.    i  II  \-.    1      Ml  Ki 

In  making  inj   first  appi  arai  ice  this 

iur  ••!  tin    Chairmanship  baa  been  awarded  to  mc,  I 
not  refrain  from  adding  to  n  words  nf  am 

oiation  some  expression  ol  riows  upon  the  pi 

tv.  upon  our  duties  under  tho  '  hartei  bj   which  we 
and  upon  the  hope*  which  we  cherish  ol  fulfilling 
then  I  ige.     It  ha  ■  -ci  med  to  mi  '  hat  I  his  -.- 

i  towards  vindicating  your  choice,  f <  i  [cannot  ima 
that  much  more  is  required  of  j  than 

that  they  shall  be  competent  guides,  who  will  pick  the 
best  r.M.I-.  keep  the  lanterns  bright,  and  show  you 
trap-  tn  avoid.     In  order  that  the  views  to  be  taken  of 
ohemical    industry    may    have   such    i  that    the 

necessary  appreciation  "f  fullness,  roundness,  and  extent 
follow,   I   have  asked   more  renowned   membei 
the  Boor  with  me  to-night,  and  help  mai  hal  the  I 
which  will  enable  all  inside  and  i.utside  the  pi  ifesaion  to 
survey  the  field  which  we  are  tilling,  and  sec  the  rich 
rewards  whi  h  are  promised  in  it. 

When  this  So  ietj  was  founded  in  England  in  1881  ita 
principal  i-lij.-i  t   wa-  thus  -tat.    :  -lvalue  applied 

ehemistrv  in  all  branches."     The  -aim   pur]  the 

t   Britain  to-day  ;    the  same  impulse  ani- 
mates'cm  h  of  the  sections.     Hut  it  i-  only  natural  l"r  u> 
to  say  that  we  take  an  insular  \  ii  a  of  our  position,  and 
believe  that  one  ..f  the  last  and  most 
"  advance  applied  chemistry  in  all  bianchi  - 
chemical  industry  in  this  country. 

Though  ui 'ta  establishment  the  Socjetj  grew  to  be 

almost  world  wide,  it  i-  fair  to  assume  that  the  men  who 
:  its  birth  had  chiefly  their  own  country  in  view 
a-  the   seem    ol    ita   operations.     We   ma]    be   pardoned, 
therefore,  for  being  ourselves  provincial  at   tin 

This  countrj   is  the  place  in  which  we  come  in 
relation  to  the  applications  of  chemical  talent  ;  Hn-  ,-  the 
Held  in  which  for  us  the  possibilities  are  alike  the  • 

r  aspirations  for  grander  development 
of    our    people.      The    chemical    merchant.    Ine    chen 
manufacturer,     the     professional    chemist,     must     work 
together  for  the  development  of  our  department  of  human 
activity  in  oui  corner  of  tin-  world.     We  feel  tl, 
reach  that  development  by  health]  growth  and  stimuli 
of  the  chemical   and   technical  ruiaation. 

Then  if  we  would  do  so,  let  u-  lo-'k  at  the  conditi  ■ 

principal  feature  which  always  astonishes  the 
economist  in  considering  mir  material  growth,  the  fa 
which  always  app  ds  to  the  American  himself,  i-.  Un- 
natural r<  America — the  theme  of  the  orator, 
the  statesman,  the  editor,  until  we  are  threatened  with 
exhaustion  of  our  foresta  to  -imply  the  |si|K-r  to  pii.it  it 
all.  tiur  beautiful  and  magnificent  country  affoidi 
choice  and   diversified   m  I 

I  up  uncountabli 
rainfalls  bring  horns  of  plenty  annually. 
wanting  but   ourselves.     The* 

this  priiodic  fertility  are  not  met  bj  us  in  the  right  spirit 
of   responsibility  and   adequ  0 

paralysed  by  the  pi-  nitu  li  We  do  not 

■ii  to  think  we  need  to  learn  how  t.>  adapt  i  r  trim  down, 
or  to  consider  relative  proportions,  or  apply  any  of  the 
means   that    m  n   the   national 

economics    of    other    peoples.     We    are    lavish    with    our 
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suppli.>.  we  cry  for  more  and  more  kinds.  We  search  for 
more  and  more  minerals  and  neglect  to  study  the  possi- 
bilities of  what  we  have.  Instead  oi  prospecting  to  add 
to  the  variety  of  our  mat.  rial-  »c  should  sn-k  more  keenly 
for  diversified  applications  oi  those  at  hand,  and  above  all 
for  more  efficiency   with   them. 

Again,  we  should  have  more  numerous  factories,  and 
we  should  have  them  letter  balanced  topically.  This 
was  pointed  onl  by  Monroe  (Trans.  Am.  fast  :  I  i  m.  Eng., 
2.  90),  who  has  found  a  surprising  isolation  of  chemical 
and  aeid  plants  in  the  eastern  part  of  the  Dnited  States. 
This  snbjeot  of  location  of  factories  is  an  interesting  and 
many-sided  one.  There  are  two  schools  in  the  economic 
study  of  distribution,  which  is  a  study  calling  for  special 
treatment  in  a  country  like  ours,  so  spacious  and  yet  bo 
unevenly  populated,  tine  school  would  concentrate  the 
producing  units  anil  increase  the  main  lines  of  distribution  ; 
it  would  pay  ■!     _  rude  material  from  mine  or  field 

or  rishoix  to  some  manufacturing  centre  where  skill  is 
obtainable,  and  whence  many  lines — rail  and  water — 
radiate  for  carriage.  The  other  school  teaches  a  more 
altruistic  doctrine,  anil  ultimately  the  one  that  will  rule. 
This  is  the  utilization  or  treatment  of  the  major  raw- 
material  at  each  favourable  point  of  occurrence,  and  the 
development  of  lines  of  distribution  throughout  its  own 
vicinity.  Some  are  apt  to  say:  "Oh!  this  is  no  question  of 
teaching  or  of  doctrine."  It  is  one  of  common-sense  study 
of  individual  conditions  :  each  manufacturer  has  to 
study:— Raw  material  supply;  power  or  fuel  supply; 
laboui.  competition,  or  market  :  and  only  last,  distribution. 
But  it  must  be  admitted  that  the  consideration  in  some 
•  aa  -  given  to  this  item  is  one-sided  and  thoughtful  only 
of  the  near  future.  There  has  been  too  much  following 
of  custom;  main  are  affected  by  inheritance  of  wrong 
ideas;  locations  have  been  made  and  are  being  made  to- 
day which  are  ostrich-like  in  their  self-protection,  and 
leave  out  of  consideration  many  factors  of  high  value. 
For  instance,  the  small  market  contiguous  to  a  new  factory 
can,  by  natural  growth  of  the  district  to  which  the  estab- 
lishment itself  will  contribute,  continue  to  grow  and  grow 
until  it  becomes  a  valuable  market.  If  you  want  a  large 
domestic  market  you  must  do  everything  yourself  to  make 
that  consuming  centre  always  prosperous. '  It  is  a  principle 
in  establishing  a  factory  where  a  natural  supply  is  to  be 
used  that  thi  relation  must  be  known  which  the  term  of 
exhaustion  bears  to  the  capital  irretrievably  planted 
there:  why  would  it  not  be  equally  the  part  of  wisdom 
to  calculate  for  an  indefinitely  long  term  of  prosperity 
in  a  given  consuming  centre  by  altruistically  furthering 
a  public  improvement  in  that  centre  ? 

To  illustrate  :    An  investor  in  certain  railway  securities 
would  oppose  publio  aid  for  opening  up  an  extensive  new 
waterway;     if   lie    were   at    the   same   time   the   holder  of 
ities  covering  a  large  coal-held    to   be  drawn  upon 
by  the  country  along  this   waterway,   would  he  not  ulti- 
mately gain  more  by  the  establishment  of  factories  there. 
and  the  introduction  of  a  large  coal  consuming  popula- 
tion ?     In  other  words,  is  not  opposition  to  great  public 
improvements   as    blind   as   it   is   selfish?     Therefore,   it 
u-   to   me  that   no  special  interests,   particularly  pro- 
ducing interests,  should  offer  opposition  to  such  enlightened 
i-  arc   being   made    l>\    the  advocates  of  water- 
way extension,  of  new  water  routes,  and  of    similar  plans 
for  increase  oi  distributing  far  ilities.     Such  improvements 
would  rapidly  and  very  materially  change  the  appearance 

map   -bowing  locations  of  technical   or     ehen 

factories  in  this  country.     The,,,  is  glory  and  profit  enough 

for  all.  and  1  refuse  to  believe  tha  ntiiruus  captain 

of    industry    who   di  ore   than   the   usual    profit 

thai  to  make  himself  a  "hog,"  alone  entitled 

to   every    acorn    or   nut    that    shall    ever   thereafter    fall    in 

the  forest  he  has  penetrated. 

The  basic  mathematical  principle   oi     was  ignored 

in  the  physical  conception  of  economic,,  to   be  effected 
by  centralizing  the   plant-  for  the  purpose  of  redt 
; o  the  owning  corporation. 
It  i-  now   also  important  for  our  great   merchants,  and 
manufacturers   in   the  great   technical   industries,  to 
ider  the  forces  which  are  at  work  promising  to  modify 
eomn  the  seas. 


Opposition  to  the  grandest  improvement  ever  attomptcd 
to  change  land  and  water  -the  Panama  Canal- -has  died 
away,  because  it  is  conceded  that  it  will  be  ready  for 
use  within  fifty  months.  What  a  stimulating  effect  it 
will  have:  what  changes  it  will  produce  in  commerce, 
and  what  the  benefits  of  it  will  be  to  this  country  I  have 
neither  the  knowledge  of  the  world's  commerce  [tor  the 
time  to  set  forth  here  ;  but  I  put  the  suggestion  before 
you,  and  wish  to  express  the  hope  that  the  astute  minds 
of  sonic  may  apprehend  the  etfeets  clearly,  and  assure 
US  that  they  will  be  immeasurably  beneficial.  Experts, 
let  us  hope,  will  soon  begin  to  show  how  the  directions  of 
commerce  will  change,  whether  certain  industries  should 
settle  in  new  localities  to  meet  it.  and  what  should  be  done 
by  American  shipowners,  manufacturers,  and  merchants 
to  avail   themselves  best   of  it. 

Now.  as  to  real  progress  in  building  up  chemical  in- 
dustry, 1  think,  next  to  the  commendable  development 
observable  in  the  branches  usually  referred  to  as  chemical, 
we  can  take  most  pride  in  the  movement  under  way  which 
is  tending  to  tie  the  agricultural  industry  to  ours.  In  out 
early  days  the  mine  was  the  first  treasury  drawn  upon 
for  technical  exploitation,  the  field  was  left  to  provide 
sustenance  alone,  and  few  changes  were  made  in  the  form 
of  its  products.  Civilisation  advancing  brings  large 
flocks  of  consumers,  and  brings  also  a  larger  consuming 
ratio  ;  it  is  bringing  now  increasing  demand  for  supplies 
other  than  alimentary  which  must  be  drawn  from  the 
tilled  field.  Corn  is  rising  in  price  for  the  man  who  wants  to 
cat  it.  because  the  small  amount  of  oil  in  the  germ  goes  to 
make  some  soap,  some  paint,  and  perhaps  some  rubber. 
So  this  and  the  other  grains  are  also  high-priced  foods,  be- 
cause the  industrial  world  wants  a  goodly  proportion  of 
the  starch.  The  egg  keeps  its  independent  place  in  the 
market  because,  good  or  bad,  it  will  be  taken  by  the 
buyer  of  albumin.  Gelatin  would  come  more  cheaply, 
from  the  packers  if  there  were  only  the  old-time  uses 
for  it. 

Now  there  are  parallel  influences  at  work  in  applied 
chemistry  and  agriculture,  which,  co-operating,  will  yet 
bring  about  marked  changes  affecting  civilisation,  and 
may  even  restore  the  millenium  of  low  prices  in  foodstuffs. 
As  such  I  would  cite  what  chemical  and  allied  sciences 
are  doing  to  turn  that  agrarian  institution  called  the 
farm,  "  Remote,  unfriended,  melancholy,  slow,"  into  an 
alimentary  factory  located  at  the  very  doors  of  the  city. 

Enjoying  many  of  the  comforts  and  pleasures  of  civilisa- 
tion formerly  denied  them,  farmers  now  apply  a  better 
knowledge  of  materials,  processes,  aids,  power-applica- 
tions, systems,  cost  studies,  and  economical  distribution. 
Banding  together,  they  acquire  a  power  and  mastery 
over  resources  that  metropolitan  capital  would  envy. 
Sought  out  in  the  back  country  by  agents  wanting  their 
crops,  they  unite  to  produce  from  multiple  acres,  harvests 
which  will  attract  the  buyer  or  even  bring  about  the 
location  of  a  factory  in  their  region. 

The  cane  sugar  "  Centralc  "  and  the  beet  sugar  factory, 
where  the  farmer  drives  into  the  yard  with  his  raw  material, 
are  now  being  imitated  in  rich  pasture  countries  by  the 
creamery  and  the  factory  for  milk-powder,  lactose,  and 
casein.  An  extraordinary  multiplication  of  this  is  pro- 
mised by  the  success  attained  with  vacuum  driers  of 
modest  dimensions.  One  is  also  reminded  of  the  advances 
which  are  coming  in"  technical  agriculture  from  the  in- 
stallation and  operation  of  such  apparatus  at  the  har- 
vesting  of  the  grass  crops.  This  change  will  increase  the 
nutriment  value,  save  loss  by  weather,  and  lessen  transpor- 
tation   costs.      These    movements   of    solidification    of    the 

ricultural  industry  are  going  to  be  quickened  by  the 
incentive*  for  the  increase  of  yield  per  acre  in  every 
important  en. p.  This  increase  will  have  its  rise  in  the 
more  plentiful  supply  of  nitrogenous  fertilisers  from  the 
electric  furnace.  It  can  be  said  with  safety  that  a  fa.  (or 
to  keep  ammonia  at  alo«  figure  for  fertilisers  will  be  found 
in  the  great  increase  of  by-product  ovens  in  our  country. 
["hue  .• .  i  ,m  1 1, -iv  prophesy  an  agricultural  heaven  when 
water  power  is  plentiful,  electric  nitrate  cheap,  when  fields 
shall  be  watered  by  stored  water,  fertilised  by  products 
i  of  the  air,  intensively  cultivated,  closely  cropped,  and 
when  most  of  the  products  will  be  finished  or  treated  on 
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the   tin i    near   by,   and   uuioklj    distributed   to  II 

oonauming   i  entr<      bj    i  i 

boat.     In   i In 

lla\.  beet,  eh   .  thi   fertili   it  ion,  liai  t-eatiu 

iiiini  .iti.l  utilisation  of  wasti     «ill  | .,. 

i  ould  i  hi  rai 
.'i   triumphant    i  ami 

1i.ii  mi 

In  the  supply  r 
mi  bhoae  produced  from  oui  U  -  bnii  il  ■   tabli 
ia  mi  market  oqual  to  that  springing  bom  thi  agrii  ultural 
demand. 

I  .mi  reminded  ol  a  prophecj  which  I  madi 
v  hen  writing  thi  rrticle  on  Portland  cement 

for   Mineral   Indu  itry,  \  ol,   XI.,  w hen 
mi  in   million   bai  rels,  and    I      lid 
i hut  il  mannfacturera  to-d  . pply 

orders,   but    wen  '  ide,  i  In    .  fibi  i    would 

take  the  form  ol   suppoi  ting  i  on- 

oreting.  Che  influence  "i  the  good  workmanship  thus 
taught  would  spread  from  railroad 
engineering,  Iimise  building,  and  other  fields  ol  activity 
where  the  economy  oi  cement,  it-  mode  of  treatmont, 
ami  its  Bucoessful  applii  »1  ion  have  not  yot  been  developed 
in  their  full  values.1  Now  in  1910,  when  the  production 
has  reached  62,500,000  barrels,  Mr.  Ufred  Moyei  ol  Mo« 
*!  ork,  an  authority  on  mai  k<  I  1 1  mdit  i 
"The  trade  ol   the  futun  dh    looked   upon   bj 

oement  interest  s,  as  coming  from  small  usei  iallj 

from  the  Earms,     If  everj    farmer  in   the   Unit* 
was  in  put  in  a  livestook  feeding  floor  il  would  not  only 
pay  for  itself  in  a  year  in  saving  fertilizer  and  feed,  but 
the  "ut|uit  of  all  tin-  cement  plants  in  the  United  S 
would  be  taken  care  ol  foi   one  year.     In  other  « 
ii  would  mean  the  consumption  oi  d  62,000,000 

barrels.  There  are  five  and  one-hall  million  farms  ii 
country,  averaging  168  acres  each,  and  it  is  the  on 
from  these  farms  that  oement  manufa  re  thinking 

of  when  they  build  tremendous  plants  in 
this  one  has  been.       Why  oannot  similar  thin 
i lie teil  of  the  agricultural  demand  for  fertil  icidca. 

sterilisers,  herbicides,  cleansing   agents,  oils,  and  Bin 
supplies,  when  we  know  what  the  experiment  stati 
ilumg  to  disseminate  information.  1 

Now.  in  considering  how  to  build  chemical  industry  to 
a  higher  plane,  we  might  i  a  thought  to  the  human 
element.     The  duties  will  not  iked  "f  training 

better  workmen  and  thinking  more  ol  these 
working  hours  and  outside  the  fai  I 
[oi   local    civic    improvement,    avoiding  ment, 

apathy,   and   oynicism,   aiding   education,   advancing   re- 
search.    All  of  these  thej 
have  been  in  the  past,   but    perhaps  with  a  little  more 
intensity,  a  little  more  enthusiasm  and  a  little  mori 
oeption  of  detail.     There  i-  none  of  us  bo  humbl}  sit 
in  tin-  industry  that  we  cannot  And  thi 
oi    these   things.     Education   of   the  learned   and   skilful 
i  In  mist  must  be  above  all  the  i  '■               mesl  endes 
Research  must  get  all  of  the  support  foi  which  it   i 
and  mine  craves.     The  movement  for  intensn. 
processes  leading  to  utilisation  of  wastes  hardlj 

luragement  than  it  is  receiving  under  the  stimuli 
competition,  but  it   is  i   m         bli     ; 
attitude  to  investigators  migl  rimes  when  the 

profitable  out  vident.     Truth   for    truth's 

sake  has  always  '  •  en  the  i  rj   ol  bom  Bt    men 

truth's   sake    is    a    good    doctrine    for    thi    well-run 

iry. 

Finallv.  when  we  shall  ha  I  our  appi 

markets':    when  we  shall  have  drawn  more  econon 
tr.im  the  -tonhous.-s  ol  the  earth;    when  we  shall 
advanced  scientific  and  technical  education  ami  <i"''  ! 
the  oil  i'  her  view  ol   thi 

and  opportunities  in  thi  i  d  i    then, 

Ued  our  destinj  and  leave  to  futui 
tions  a  patrimonv,  not   wasted,  but   conservat 
in    the     process  *  of     building    up    American 
indust  ry . 
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ll\      01'.       WM       II 

\\  le  ii  thi  i  In  i tut  i  tdi  public 

n  »iii  I  think,  that  thi  trj  of  tin 

Unit  pi  pace  with  the  phenomenal  growth 

..I   i  In    .  ..iinii  \    in  other  ri 
industry,  it  depend    -••  mui  h  upon  manufai  I 
and  these,  in  turn,  depend    ro  much  upon  it.  thai   the 
mere  growth  "I  population  will  account  in 
for  it-  extension  without   lookii 
1  In     tridi     made  in  the  development   '•!   oui     • 

however,  have  been  an  additi and  during  thi 

i.n  elapsed  it    will  be  found  that   many  new 

industries  navi  tblished  which  depend  ■■■ 

upon  the  chi  meal  industry  for  thcii  cj 
[facompari  nade  between  the  chemical  industry 

..i   this  ...null',    and   that   ol   other   countries,  it    would 

iund  that  the  industry  in  I  h rntrj  in  mo 

is  fully  on  a  par  with  thai  "i  anj  other  country,  and  m 
sonn  II  in  the  lead.     I>  is  a  public  notion 

that  our  rnduatry  is  ooddled  by  the  tariff,  and  is  thereby 
based  upon  a  .snim  what  insecure  foundation.     Like  man) 

other,  publii   notions,  tins  i-  not  t It  will  I*  Been  by 

casual  exaniinatioii  ..i  tin.-  imports  that  there  an  a  number 
ill-inn  ids  whii  b  aie  not  made  in  this  country  at  all,  and 
a  number  of  others  which  are  only  mad  derate 

extent.     I  his  i-  not  due  as  much  to  lack  "I  ent< 
of   the   chemical    manufacturers  as   the   fact    thai    the 
tarilJ  i-  distinctly   unfavourable   to  the   manufacl 

hemii  ala  whii  b  aw  produi  •  d  in  I 
scale  and   n hose   man.: 
"dumping  ground.       In  our  tanit  all  chemicals,  unfor- 

tunatel  -  1  111  Bl  In  dull         V         ll   Ii 

the  bistor]    "i   several   i  I   the  tarifl  that  these 

revisions  have  been  approached  with  a  firm  intonti n 

the  part  of  our  legislator.-  to  lower  the  tariff,  and  they  have 
begun  on  Schedule   '  \     with 

Je  have  been  eteadilj 

and  man]  artii  lea  phv  ed  upon  thi  free  lis)  before 

rolling,  w  i  to  fnrin  sui  h 

an  important  I  tarifl  inquiry,  has  begun  t' 

,t.   work;    I  rjheanioal   industry    has  met   with 

constautlv  lower  tarifl  rate-,  while  the  inch  it 

it  in  a  position  unfavourable 
to  ohemical  manufacturers.  In  the  interest  ol  fair  play, 
,i  bi  to  bi  hoped  that  when  the  tarifl  shall  again  I* 

s  will  begin  at  the  other  end  oment. 

1  think  it  may  '  rely  that  thi  ui.mu 

facturei  imitrydonotaskandhavi  m 

iple  which  would  result  in  anj 
a  tn-1  it  n  m -  advance  in  the  values  of  theii  output 

uite  thai  the  .  Ii'-nin  .d  mannfa.  I 
country,   while  entirely  friendly  to  on,-  another, 

.]-.        While  then 
is  Of  whn  h  I  am  I  think 

this  .  an  l>e  nut  down  as  a  geni 
it  will  I  .  '•■  mn  als  wh 

with   the   a  men   ..f   the   numerous 

In    following    the    natural    law    of    -il|i|.h     and    dl 

—which  in  my  judgment  is  much  i 
ii  any  law 
which  the  man  '  "  '"" 

producti 

in  the  latter  will 
taction.      1  affairs. 

ami  I  hope  will  i  ontinui  there 

i-  no  reason  whj 

iph  as 

during  the   last  I 
upon  getting  thi 

inary   dirfii  ultiea   i  onfrontir 
:„ri.r  ia  tl  '  cost  of  Eactorii  - 

as  compared  with  the  value  of  the  product  of  those  fa 
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so  much 
plant  that  the  value  of  the  output  I 
who)  .  in  aome  eases  for  two  years,  would  not 

i  the  plant.     This  necessitates  a  calculation 
different  rri  ther  industry  exi  i  pi 

in-    is    due    partly    to    conditions    which 
-    i  sted,  and  partly  to  the  fact  that  consumers 
In  zin  their  specificat 

purity  of  commercial  chemicals,  rendering  necessary 
much  larger  investments  than  formerly.  1  look  upon  this 
fact  as  being  creditable  both  to  the  consumer  and  to  the 
chemical  manufacturer,  and  believe  that  it  is  a  condition 
which  will  become  more  and  more  apparent  in  the  future. 
In  this  connection  ret  ranee  should  not  be  omitted  to  the 
changes  in  processes  and  plant  rendered  necessarj  bj 
the  advance  of  chcmii  itself.     I  can  think  oi  no 

•   industry  in  which  a  plant  or  | 
lete  in  such  a  shi  n  time.     The  Chemical  Com- 

pany with  which  1  have  been  so  closely   associated  since 
linning  has  »ery  little  in  the  way  of  plant  to-day 
which  was  in  existence  ten  ;  -         This  is  not  due  solely 

to  the  effei  is  of  wear  ami  tear.  but  to  the  fact  that  advances 
d  so  considerable  and  the  require- 
ment oi  chemicals  so  much  more  exacting  than 
ten  yean  ago  tint  what  would  do  then  will  not  do  at  all 
to-day.  1  think  this  will  be  found  to  be  the  case — at  any 
in  a  large  degree — with  all  the  other  chemical  manu- 
facturers, and  is.  perhaps,  not  generally  understood  by 
the  public  at  large,  although  it  has  such  a  serious  bearing 
upon  the  cost  of  manufacture. 

The  chemical  manufacturer   of  this  country  is  fairly 
weD  i    his   supply  of  raw  materials  in  certain 

30  well  in  others.  It  has  been  said  that 
sulphuric  acid  is  the  "  pi;.'  iron  "  of  the  chemical  industry. 
Tin'  production  of  that  article  in  this  country  is  enormous. 
but,  unfortunately,  the  raw  materials  arc.  to  a  very  great 
extent,  imported.  A  large  sulphur  deposit  is  being  worked 
in  Louisiana  by  most  ingenious  engineering  methods, 
and  sulphur  is  said  to  be  produced  at  a  very  low  cost. 
However  this  may  be.  the  consumer  of  sulphur  has  not  up 
to  the   pi  bad   any   benefit   from  the  low 

and  I  presume  there  In         a  why  he  should  have. 

The  great  bulk   of  sulphuric  acid,  however,  is  made  from 
various     ores     containing     sulphur,     and.     unfortunately, 
•in  of  these  do  not  occur  to  any  gnat  extent  in  this 
country,   particularly   in   the    Eastern    portion,    where  the 
duction  of  sulphuric  acid  is  the  greatest.     Spain  fur- 
it  bulk  of  iron  pyrites  used  here — someeupro- 
norj  cupreous  ;   and  this,  in  a  large  mea 
is  true  of  that  used  in  Europe.     !t  the  war  with  .Spain  had 
ad  had  been  a  more  serious  affair, 
the  i  of  this  country  would  have  been  brought  to 

realisation  oi  this  fact.     Metallurgical  pro- 
ible  for  much  of  the  sulphur  win 
used  in  the  manufacture  of  sulphuric  acid,  and  arc  likely 
to  become   more  important   in  this  regard,  particularly  in 
the  middl  ready  have  a  consider- 

able tonnage  from  the  zinc  industry  in  which  sulphuric 
acid  ii  a  by-product,  and  lately  from  two  copper  mines  in 
Tennessee  which  are  utilising  tin  sulphur  of  their  ores 
quite  ingeniously,  and.  I  h  -fully.     Anyone  who 

can  add  a  cheap  iv  of  sulphuric  acid  to  this 

country    will    he  doing  a    public  and   will   deserve 

i   iie  lit.     [t  will  thus  be  seen  that,  taken  as  a  whole, 
■'.  Mi.it'  nil-  are  i  oncerned,  including  nitrate  of 
..  we  have  no  advantage  in  situation  for  the  production 
of  this  "  pig  iron  "  of  chemistry. 

The  largest  branch  of  1 1c  chemical  industry  of  the  United 
that  engaged  in  the   manufacture  of  artificial 
fertilisers.      In  hief  elements  are  sulphuric  aril. 

phosphate  rock,  pot  Of  phosphate 

rock  we  have  plenty  to  last  for  a  oun  eon,  and  I 

have  no  fears  in  that  regard  so  I  i  liildren  are  con- 

cerned. I  am  beginning  to  think  that  our  grandchildren 
may  have  a  good  di  ietj   regarding  this  absolute 

,tial    to   tie     growth   of   all    crops   unless   chemistry 
iib.     The  p"t  .  "II  known, 

lined  in  Germany,  and  I  hop:   that    .'thing,  diplomatic 
otherwise,  will  interrupt  it-  steady  flow  in  our  direction, 
as  this  essentia]    has    not    hen    found    in    large   available 


quantities  anywhere  else  irr  the  world.  Nitrogen  we  seem 
to  have  in  increasing  quantities,  owing  to  the  development 
"t  by-product  coke  ovens,  tardy  as  this  has  been.  Ii 
will,  however,  be  a  long  time  before  we  cm  feel  assured 

ble  to  till  the  place  of  that  most  impor.unt  s . 

"t  nitrogen  nitrate  of  soda,  the  great  deposits  of  which  in 
Chili  seem  to  he  giving  evidence  thai  they  arc  not  limitless. 

No  important  steps  have  yet  been  taken  here  to  tix 
atmospheric  nitrogen,  although  it  is  recognised  that  that 
source  is  absolutely  necessary  to  tin-  long-continued  life 
of  the  race.  With  present  knowledge,  cheap  electrical 
power  is  essential,  and  this  is  a  problem  not  so  easy  of 
solution  here  as  in  Norway,  due  to  the  marry  industries 
able  to  outbid  the  chemist.  The  problem  must  be  solved. 
however,  and  its  difficulties  make  rt  all  the  more  attrac- 
tive. 

The  chemical  industry  of  this  country  being  so  varied, 
I  have  thought  best  to  confine  my  remarks  to  a  very 
ii ■«  of  the  economic  aspects  of  the  ease.  We  have  seen  that 
it  is  not  unduly  assisted  by  the  tariff  :  that  it  exists  without 
pi  hi  agreements  or  pools:  that  its  production  is  about 
equal  to  the  demand  ;  that  it  labours  under  almost  unique 
difficulties  in  cost  of  plant  and  changes  made  necessary  by 
new  conditiorts.  and  that  as  far  as  raw  materials  are 
Concerned,  it  has  nothing  to  boast  of.  In  view  of  all  this, 
the  manufacturers  have  been  equal  to  the  demands 
upon  them,  which  they  have  supplied  without  having  to 
place  values  on  the  products  which  would  act  as  a  brake 
upon  American  industries  in  general.  I  think  they  will  be 
found  equal  to  the  needs  of  the  future,  although  all  engaged 
in  the  industry  realise  the  importance  of  many  problems 
which  are  yet  to  be  solved. 


THE  COLOUR   INDUSTRY  IX  AMERICA. 

BY    HERMAN    A.    METZ. 


RELATIONS     BETWEEN     THE     METALLURGICAL 
AND  CHEMICAL  INDUSTRIES,  WITH  SPECIAL 
REFERENCE     TO     SULPHURIC     ACID 
MANUFACTURE. 

EY    WALTER    KENTON     INGAELS. 

The  metallurgical  industry  may  with  some  reason  be 
called  the  predecessor  of  the  chemical  industry,  not  only 
historically,  but  also  in  tin  practice  of  the  present  day. 
When  prehistoric  man.  emerging  from  the  stone  age. 
learned  to  make  implements  of  iron  and  of  bronze,  he 
was  utilising  the  discovery  oi  some  primitive  metallurgist. 
In  tlie  middle  ages,  the  alchemists  seeking  to  produce  gold 
became  the  fathers  of  chemistry,  just  as  the  astrologers 
were  the  earliest  astronomers.  In  the  history  of  every 
new  country,  our  own  included,  one  of  the  lirst  branches 
of  industry  has  I  t  in  the  production  of  metals.  In  almost 
all  cases  tin-  iii-  hd.  sooner  or  later,  to  the  development 
oi  a  chemical  industry.  This  development  Iras  been 
natural,  because  without  doubt  the  foundation  of  all 
chemical  industry  is  the  possession  of  sulphuric  acid, 
and  in  the  treatment  of  the  largest  class  of  ore-  the 
material  lot  sulphuric  acid  is  developed  in  the  prosecution 
ot  metallurgical  processes,  conducted  necessarily  for  the 
elimination  of  sulphur.  We  find  in  the  operation  of 
metallurgical  works  to-day  a  very  large  production  of 
sulphuric  acid  which  passes  from  those  works  into  the 
chemical  industry:  and  we  may.  therefore,  rightlj 
I  the  metallurgist  as  tin-  predecessor  of  the  chemist, 
and  the  art  of  metallurgy  as  the  trunk  of  a  tree  branching 
out  into  the  wide  expanse  of  modern  industrial  chemistry. 
Metallurgy  i-.  in  brief,  the  industrial  chemistry  of  the 
metals. 

Having  drawn  attention  to  sulphuric  acid  as  the  great 
link  between  metal  production  anil  chemical  manufac- 
ture, I  -hill  dwell  chiefly  upon  this  subject.  It  would 
be  of  value  to  all  industries  if  we  possessed  up-to-date 
statistics  of  the  production  and  consumption  of  sulphuric 
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i.  id,  but  unfortunately  wo  h.n  p  noil  hi 

the  census  reporl  foi   ItWHl  thai  tho  produrtii t    iilphurii 

aoid  in  i  he  United  SI  lat  1  iiue  w  B 

1,034,669  t"ii-  .it   pun    acid,    md   computed  that   "i   • 

production   about    I!'   per   oont.    ».i-   orapluyed    foi    the 

treat nl  of  phosphate  i  m  k,   19  pi 

refining,  6-8  per  cent,  i  it   pi  klin     iron  and  stool,  :•  .'■  pei 
oent .    foi    i  he    ma  nufacl  ire   ol    nitrii    acid,   2*9   pet    ■ 
for  hydrochlorii    acid,    l*H  pei   cent,  i"t   mixed  acids,    l*U 
per  cenl    for  alum   i  nd  alumini  .  I  ■"■  pel 

oppi  i  Bulphati  ,  4-0  per  ci 

and   about    8*3    i nl     foi    other   purposes,    inclui 

ferrous  sulphate,  chrome  product  -. 
etc. 

During   the  last    ten  years  the   production  ol  sulphurii 
acid  has  greatlj   increased.      Perhaps  I  should  not   I" 
* >< 1 1  of  the  way  il   I  should  surmi      that   i(   has  doul 
itself.     It  this  idea  I)  the  value  of  our  sulphuric 

i<  id  product  at  the  present  timi   i    exceeded  onl; 

"i   -i'\ in  or  eight   ol hei    istancea.     I   ha 

means    "l    outlining    the    proporti ite    consumption 

sulphuric  aoid  at  the  present   time,  and  with  a  foelin 
shame  that  we  have  t"  go  back  ten  years  foi  such  statistical 
data,  I  refer  i"  those  figures  mere!)  as  indicative.     How- 
ever,  i  In  •  \  show  apth  the  closeness  «nli  which  the  mining, 
metallurgical,  and  chemical  industries  arc  linked,  bei 
after  being  supplied  with  the  acid  th  to  thi 

miners  for  the  phosphate  rock,   sodium  nitrate,  bauxite, 
miIi.  ohrom e,  and  a  number  of  other  mineral  products. 

\  particularly  noteworthy   feature  ol  on     n 
and  chemical  induBtrj  is  the  increasing  extent  ol  the  pro 
duction    of   sulphuric    acid    i  - 
Although  some  "I  the  pj  rites  com  en! 

mills  in  Colorado    ind  California  have  lot 
Bource  of  Bulphuric  acid,  the  chief  by-product  acid  in  the 
United   States  until   latelj    has    been   derived   from 
blended     The  manufacture  ol  acid  from  blende  in  the  United 
States  goes  back  to   Ism'  and   wa     due  to  the  initiative 
..i   >£dward    C,    Hegeler,    who    died    this    year,    leaving 
,i  name  that  will  always  be  famous  in  the  annuls  ol  rim 
smelting.     Thanks  to  him,  this  was  a   metallui 
chemical  development   in   which  oui   country  in  no  waj 

ed  behind  European  practice.     Wenotonlj  begun  this 
manufacture  uf  sulphuric  acid  about  as  early  as  in  Em 
but  from  the  beginning  we  used  an  advanced  meth 

blende    roasting.     In    190 i    i lui  tio     ol 

ai  id    from    blende    wa  -   estimated   at    80,1 I 

80    B.     In  1909,  judging  from  the  ore  consumption  of  the 
rinc    smelters    making   sulphurii 

le  ..i  the  ore,  their  production  must  have  been  in  the 
neighbourhood  of  200,000  tons. 

This  is  a  production  •.!  sulphuric  acid  that  is  destined  to 
increase  largely  during  the  m  \i  five  years,  for  the  n 
that  the  supply  of  natural  gas  in  Kansas  is  rapidly  waning, 
ami  a  unat  expansion  "t  the, zinc  smelting  business  in  the 
fields  ..i  Illinois  is  to  be  anticipated.  Every  new 
works  i"  bo  erected  m  Illinois  will  comprise  a  sulphurii 
acid  adjunct  Three  works,  oni  ol  them  ol  verj  I 
-i/r.  have  been  erected  in  thai  State  during  tho  last 

or  six  years I  al  the  pi I  time  the  plans  I 

very  large  works  are  I g  prepared. 

The  most  important  recent  contribution  of  metalli 
t.i  the  chemical   industry    has  been  the   manui 
sulphuric  acid  from  I  pyritic  smelting  fun 

In   the  so-called   pyritii    pi 

sulphides,   but  little  carbonaceous  hid  is  employed,  and 
the  heat  of  combustion  ol  the  sulphur  and  iron  of  thi 
i-    utilised    for   the    smeltin 
such  furnaces  are  fai  sulpRui  dioxidi 

up  to  6  per  cent.,  and  il  ;  that  they 

might  he  utilised  for  sulphurii 

were,  however,   main    difficulties  of  a   metallurgical 
engineering  character  to  be  solved,  difficulties  of  th 
that  generally  appear  when  it  is  undertaken  to 
two   dissimilar   operations   as   a   continuous    process.      \ 


,,  foi  the  I  •  Iting  ma)  not 

in. I 
to  ill.   latter,  ""  the 
i.   thi    pri 

In'    i In-  thi 

■  lit.. I    bj    tho   i 

th. 
in  Iting  inn.  e  '■• '  H 

employ  d     in      ulphui id  ■•'■ 

i.|   ti>.    operation  ol   chambers  and   towers   with  onlj    ■ 

I  hi   i    did! 
jl,  i   Duoktown,  and  at 

,,., ,,,.  |    p]  ,, ,    thi     I  ippei    '  ompanj    "ill 

ing  200,000  I f  towoi    v 

plat  ■    the    I'm  ktown   '  oppi       i 

nd  Sul  phui   '  ■  ■  i "  | ..  i  r  <  ■.   is  producing  at  th<  bout 

1)0,000  "  ''' 

proximit  \  tooncof  t  hi  ■'' ■"• 

liclds  ..i  thi    I  nited  States,  has  had  an  important  effect 

upon  the  f'  i  .ml  mill  market. 

Vnothi  i    ie.  eni   development   in   sulpl 

utilisation  "I  th Ii 

non-oupi  ifi  re.   Up  to  the  pri 

ihis    use    it    limited,  but    >>   i-  likelj    t"    it 

,  i .  „  ,.|  i.,  luct  "I  sulphurii 

ii  i.l     in  foi     metall 

than    the    i  \    -Mini. o     -  onditio  -  with 

espeot    i  " i   tin-   Atlantti 

.  onteining  a  small   , 

mportod   in 

sulphur  content,   bul    I  thi    coppei   existing 

in   the   residue   ilu-   I  need   on   t"   metallurgical 

tn-  condition  has  l"l  i"  the  development  on  thi 

-eal..  -ulpliuri. 

works,  whereas  in  the  interim  tho  ai  id  works  are  thi 

adjuncts     to     metallurgical     works.      On     the     Vtlantii 

.  the  valui  bj  sulphur  is  often  tioublesomi 

the   metallurgist,   who   sometimes  timls  hii II   hard 

,.l  to  obtain  the  sulphur  required  t».  make  his  matte, 
which  is   in  •'---, uil\    the   lirst    step  in   hi-   proi 
sulphur  i'f  the   matte   t-  eventually   wasted    aa    sulphui 
dioxide  discharged  from  tho  converters.     If  it  were  ieasibli 
make   sulphurii    acid   from   the  the 

-inciter  might  be  allowed  t"  have  all  the  sulphui  required, 

.  ry    ill    a    lal 

Experiments    upon    the    manufacture   "I    sulphuric   acid 

i     Manstehl.    in 

(iermany,   and    have   shown,    I    believe,   that    undei    the 
conditions   existing    there,    sulphuric   aeiil   can    be    made 

a  such  ga*  re,  however,  n>rk 

m   this  direction   has   been  done  ohjewhere      U 
..in   great    smelting  centres  there  is  no  incentive  toward 
experimentation    in    that    direction,    because   in    get 
there   i~   a   superfluity   •'!   sulphui    rather   than   a   den 
I  lie  disposal   "f  this  superfluous  sulphur,  in  n   barn 
-.  -t  metallurgy  il  prol 
>f  the  day.     A  large  number  of  our  most  im]  Iters 

live  in  constant  fear  "f  litigation  and  injum  tions  ovei  then 
smoke  nuisances,  alleged  "r  real.     In  "iir  own  envii 

Orford  I  oppei  l  ompanj  has  ha-  thia  kind, 

while   the  smelters   in    I-  Utah,   Califoraii,   and 

Montana  have  I  now,  in  trouble.     Atthepn 

,1  Government  is  prosei  utii 
onda  Copper  Company.  The  I 
told  that  i  ompany  that  il  ■ '  '•- 

innocuous  bj    making  sulphurii   acid  out  of  it.     I 
much,   however,  a-  the   W 
nough   sulphui    to   make    1,400,000 

kit.    it    i-    ii"t    clear    how 

-tich  conditions.     Ii   is  evident,  however,  from  tin 
this  work  .  -  »t.  ..f  the  I 

opper   "i    the    Unto  throws   av, 

quantity  of  sulphur,  that   thi  i 

-  it\   of  sulphuric  a.  id  in  the  interior  of  the  United 
when  the  demand  may  justify  its  manufacture 
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I.  GENERAL  PLANT  ;  MACHINERY. 

l\\  1 1 
Filtering  apparatus.     6.   Johnston,  Glasgow.     Eng.    fat. 
17,088,  July  -2-2.   1909 

I'm:  filtering  frames,  •/.  covered  with  suitable  filtei  cloth, 
arc  rigidly  fixed  either  singly  or  in  groups  to  radial  ai  o  s,  i . 
projecting  from  a  rotating  hollow  shaft  >,,  that  the  filtering 


frames  are  themselves  radially  disposed.  As  the  shaft 
rotates,  the  frames  enter  the  trough,  a,  placed  below,  and 
into  which  the  liquid  to  be  filtered  is  fed.  in  an  almost 
horizontal  position,  pass  through  the  liquid  and  emerge 

D   a  horizontal    posit During  the  time  that  the 

frames  are  immersed  their  interiors  are  connected  through 
the  hollow  shaft  to  a  vacuum  pump  which  draws  off  the 
filtered  liquid.  As  the  frames  rise  out  of  the  liquid,  the 
vacuum  is  automatically  cut  off  and  when  they  are  ver- 
tically over  a  trough,  g,  placed  just  above  the  axis,  com- 
!  ail  is  supplied  through  another  channel  in  the 
shaft  and  blows  the  cakes  otf.  being  assisted  by  a  stream 
of  water  directed  apainst  the  faces  of  the  plates  from 
the  perfoiated  pipe,  p.— W.  11 .  C 

8oiidt  ids  .-     Machint    fur   collecting .     H. 

Parker,    Assignor   to    Improved    Paper   Machinery    Co.. 

Nashua.  N .11.      I'.S.  I'at.  !)74.!IS!I.  Nov.  X,  1910.  ' 

Tn>.  mixture  ol  solids  and  liquids  is  fed  into  a  drum,  the 
shell  of  which  is  made  of  material  pervious  to  liquids  but 
impervious  to  solids  and  which  is  rotated  horizontally 
in  a  trough,  The  solids  are  carried  round  by  the  shell 
of  the  drum  as  it  is  rotated  and  dropped  into  a  centrally 
drape  ed  I gh  provided  with  a  screw  conveying  worm  arid 

-I  just  above  the  axis  of  the  drum;  thej  we 
discharged  from  the  end  of  the  trough  by  the  screw- 
Several  superposed  troughs  and  drums  are  combined  and 

din  series.  The  liquid  is  discharged  from  the  c<  ntre 
of  each  outer  trough. — \\ .  EL  C. 

Vapours  and  gases   with   liquids  and   molten   substances; 
Apji'i  itaUing  of  K  Pritchard,  Huyton, 

Lane-.     Eng.  Pat.  28,299,  Nov.  :;.  1.909. 
A    dished    plate    having   it ^   comix   side   downwards   is 

ed   just    belovi    the  surfi I   the  liquid   in  each 

i   or  element  of  the  apparatus  and  the  gas  which 


is  delivered  below  the  centre  of  the  plate  is  compelled  to 
take  a  tortuous  path  towards  the  periphery  by  an  arrange- 
ment   of   spiral   and    zig-zag    bailies   projecting   from    the 

under  side.      W.  H.  t'. 

Bringing   <i    gai    into   inuhi<l    with    </    liquid;     Apparatus 

/or  .     H.   T.    Duranl  and  The   Metals    K\t racl ii m 

Corporation  Ltd.,  London.     Eng.   I'at.  25,679,  Nov.  6, 
1909. 

A  VERTICAL  scrubber  tower  contains  two  or  more  pairs 
Of  conical  or  pyramidal  contact -elements  each  comprising 
a  series  of  overlapping  conical  or  pyramidal  rings  spaced 
apart.  The  contact-elements  are  arranged  base  to  base 
and  apex  to  apex,  the  liquid  flowing  alternately  over  the 
outside  of  an  upright,  and  over  the  inside  of  an  inverted, 
element ;  while  the  gas  passes  respectively  out  of,  or  into, 
such  element,  through  the  spaces  between  the  overlapping 
rings.  Claim  is  made  for  the  use  of  the  apparatus  in  the 
treatment  of  roasted  zinc  (or  other)  ores  by  suspending 
them  in  water  and  subjecting  the  mixture  to  the  action 
of  the  sulphur  dioxide  evolved  during  the  roasting  opera- 
tion.   -W.  E.  F.  P. 

Cooling  water  or  air,  or  trt  ating  gasi  s  with  liquids  ;  Apparatus 

for  .     H.  Heenan,  Manchester.     Eng.  Pat.  28,65(5. 

Dec.  8,   1909.     Addition  to  Eng.  Pat.  6452,  March  18, 
1909. 

The  apparatus  is  similar  to  that  described  in  the  original 
patent  (this  J.,  1910,  9)  except  that  the  corrugation  of  the 
sheet-metal  spiral  is  longitudinal  instead  of  transverse, 
resulting  in  a  more  continuous  flow  of  the  liquid  over  the 
metal  surface. — YV.  E.  F.  P. 

Liquefying  gases  with  a  low  boiling  point.     G.  Hildebrandt, 
Berlin.     Eng.  Pat.,  3316,  Feb.   10,  1910. 

COMPRESSED  gas  is  caused  to  issue  from  an  expansion 
valve  into  a  conical  nozzle,  the  cross  section  of  which 
increases  in  such  a  way  that  the  falling  pressure  and 
increasing  velocity  of  the  gas  expands  it  to  or  below 
atmospheric  pressure.  The  heat  absorbed  in  this  process 
causes  the  liquefaction  of  a  portion  of  the  gas.  In  order 
to  avoid  loss  of  heat  and  to  obtain  an  almost  adiabatic 
expansion,  the  expansion  valve  and  the  upper  part  of  the 
nozzle  are  surrounded  by  a  chambet  through  which  the 
compressed  gas  has  to  pass  on  its  way  to  the  expansion 
valve.  In  this  way  the  gas  is  cooled  and  any  foreign 
gases  of  higher  boiling  point  are  liquefied  in  this  chamber 
and  are  drawn  off  through  a  suitable  valve,  so  that  only  the 
pure  gas  enters  the  expansion  valve.  In  order  to  avoid 
tiiction.  the  part  of  the  nozzle  adjacent  to  the  expansion 
valve  is  made  cylindrical  for  a  short  distance  so  that  the 
issuing  gas  does  not  come  into  immediate  contact  with 
the  wall.   -VV.  H.  C. 

Raising  and  forcing  liquids.     K.    I.  Crossley,  Manchester, 

and  .1.   Atkinson.  Stockport.      Eng.  Pat.  3690,  Feb.   15. 
1910. 

The  claim  is  for  an  improved  pump,  operated  by  explosion, 
ol  tin  type  described  in  Humphrey's  Eng.  Pat.  20,736  of 
1906.  Ii  consists  of  an  explosion  chamber  provided  with 
inlet  and  outlet  valves  and  an  exploding  device,  connected 
by  a  short  pipe  or  main  with  an  air-vessel  and  by  a  long 
pipe  or  main  with  the  delivery  point  ;  it  is  also  connected 
by  a  valve  with  a  supply  of  the  water  to  be  pumped.  ^Thc 
proportions  of  the  chambers  and  mains  are  so  adjusted 
that  four  cycles  occur  in  the  explosion  chamber,  the 
short  main  and  the  air  vessel,  for  two  in  the  long  delivery 
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main.     On  an  explosion  taking  place,  t h.    watei 
along  the  two  mains  but  the  velocity   in  til 

ii 
expand 

.tin  in  I  j.  i  and  fon  in  ■  .nit  the  | 

tin-  exhaust   valvi  I) 

mm  ii  .1.    I. hi  slowly   iii  tbi   ill  livery   in  tin 

water  continues  to  nu>\  i  thr 

watei   from  t  he  i  tplu  ion    liu  u 

-  to  enter  through  tin    inli  I   wilvc.       \i  I  In 

ill  supply  nl  watei  through  the  watei  ml   I 
valve.     An.  i   a  eei  lain  time  i  h 
water  iii  the  long  m. mi  i~  l.i  tandstill  by  the  i 

■  -I    il    and    ii    return  , 
.mil  compressing  thi  cl 
ready  for  the  next  explosion.     \\    II.  i 

Impregnating  '  quid*  with  cotigitli 
•  I.    W.    Ledoux,   Swarthmorc,    P        I 
Not.  22,  1910. 

Tin:  apparatus  i  n  container  which  is  kept  rilled 

to  a  certain  level  with  the  liquid  t..  be  treated,  the  I 
being  fed   into  the  containci    at    n      instant   speed.      I'll. 
solution    is    also    wit  hdraw  n  An 

inverted  conical  vessel  is  suspended  over  the  tank  and  has 
its  lower  end  immersed  in  the  liquid.     The  "coagulant 
olid  t..  be  dissolved  is  f.      in  vessel  at  a  con 

lere  is  alway  itity  of  the  solid 

immersed  in  the  liquid.     \\    II.  C. 

Evaporating  apparatus.     L.  Kauffmann.    Ger.  Pal    225 
Nov.  28,   1908 

The  heating  agent    is  supplied   t..  the  I.. 
in  the  lower  part  of  the  apparatti    tl  ntral  pipe 

panning  through  a  stuffing-box  in  the  top  of  the  evapon 
and    extending     downwards     through    the    e\ 
chamber. — A   S 

Distilling   apparatus,      '  for    tl" 

of  tar,  oil,  etc.     R.  Bnrl.-n.     Get  297,   Ipril  17, 

1909. 

Vkktk  .u.  distilling  apparatus  is  proi  ided  with  a  numl  ■ 
heating   tubes,    which  enter  one   side  ol   the  apparatus, 

through  it  horizontal];  out  on  thi 

side  :    any  number  of  these  tub 
venient    distances  apart,    so    r 

applied  when  necessary.     One  end  of  each  of  the  tubt 
connected    with   a  regulated  supply  pipe,  through  wl 
the  heating  medium  is  introduced,  whilst  the  other  end 
into  an  annular  channel  which  surrounds  the 
so  fixed  that  the  heating  medium  has  to  trai 
it  escapt  s. — T.  I'.  B. 

Crystals;   Process  and  apparatus  • 
Gee.  fur  Vacuum-Verdampfanlagen.     Ger.  P 
Dee.  24.  1909. 

The  concentration  of  the  solution  and  thi  I  the 

eoncentral     I  >n    are   effected    in    thi 

the  lower  cooling  zone  being  at   -n  ;  from  the 

concentrating  zone  that  the  intermediate  layer  of  liquid 
is  of  sufficient  depth  to  prevent   substantial  excitant 
heat  between  the  portion  of  tin-  solution  being  cooled  and 
the  portion  being  concentrated.     A   S 

fling  :    Method   of   and  apparatus    for  A 

Waterhouse,  New    fork,  and  T.   1'.   Bourne,   Montclair, 

N..I..   T.S.A.     Eng.    Pat.   _ 
s      U.S.  Pat.  939,361  ol  1909  II ,  1322      i    F.  B. 

Duiccation   of  air  and  otlur  gat  -         I.  Air   Liquide, 

Paris.     Eng.    Pat.    I-      -  8,    1910.     Dt 

Conv.,   \;_    9,  1909. 

Ft.  Pat.  416,556  of  1909  ;   this  J.,  1910  F.B. 

Hades   madt    from    pun     iron    and    ir 
Eng.  Pat.  27.217.  1909       -       \ 


II  v.     FUEL;      GAS;       MINERAL     OILS     AND 
WAXES 
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• 

other    petroleum    spirits    with    a    In 

with.      I  lie    pn 
'"  ; 
■ 

■ne    Inn    not    in    petroleum    spirit.     The    method    ol 

Kramer  an  the  diminution 

•liinie  on  shaking  the  petroleum  spirit  with  a  mixtun 

i.   ii 
.ii. ite.  owing  to  siinult.iii. 
and    polymerisation    of    certain    hyd  In    the 

author's  method  of  separation  the  benzene  hydt 

i    into    mononitro-derii  hich    are 

then 

UW     111     Volllli (     the 

In  preliminary  experiments  it  was  found  that  the 
troleum  -pirit  gave  apparent  yield 
following     pro]  petrol,     0-87 

manian,   IV 

■  ■■;  Il  II     w.ls    thi 

ubjecl   th  ■    preliminary    shaking   with  an 

il  volume  of  snlphurii 

'ion.  the  hulk  of  the  h  ;  ible 

the  petrol 
it    thus   purified  in   ■   flask  th  •> 

i    with   two   hoi 

a  of  a  stoppered  funnel  1 1  nl  linit 
of  faming  nit ri.    a.  id.   w  hi 

■  ■    .  4  or 

•.awhile  continually  shaken  and  cooled  in 
■  tinued  for 
7    minutes.     After   the   nit  10 

tv.itot  I,  little  by  little,  through  the  funnel. 

■ 

well 
that  the  nit 

to  a 
.ratine;  fun  aed  out  with  10 

■le  shaken  t 

The 
!n»»n  off, 

■ 

minutes,    •  ' 
h  the  increase  in  tad.     This 

multiplied   !  :mc  of  ben- 

the  ...i  intity      f  sat 
■ 

like  benzene.,  with  5 

s  [>er  cent.  :    and  with  2  t,  added,  gsve  19-14 
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■it.    Since  about   8   volumes  ol    petroleum   -pirit 
(oi  sp  "     \tv  required  to  dissolve  one  volume  (if 

nitrobenzene  the  sample  under  examination  must  not 
contain  more  than  30  i     _  ,i.  ,.f  benzene.      When 

•  present  the  sample  must  be  diluted 
with  petrolenm  spirit      <  .  A.  M. 

I'aTKN  !  - 

■'if n  i,i  mix  u .  a.  Bone  and  -l.  W.  tt  ilson, 

Leeds,  and  C  l>.  McCourt,  London.     Eng.  Pa;.  25.808, 

An  explosive  mixture  of  gases  i-  passed  through  a  porous 
diaphragm  ami  burned  mi  tin-  outer  surface,  the  flow 
being  bo  regulated  that  combustion  takes  place  substant  ially 
within  the  outer  surface  layer  which  is  thereby  maintained 
in  a  state  of  incai  The  diaphragm  maj   he  of 

any  form  and  may  be  arranged  in  any  position   i 1  i 1 1 lt 

purpose  i"  which  it  is  to  be  applied,  but  the  rate  of 
Bow  of  tlie  gas  must   lie  sufficient  t"  prevent  firing  hack 

.m  the  diaphragm,  ami  the  arrangements  must  he 
such  that   the   inner  portions  of  tin    diaphragm  do  not 

heated  to  the  ignition  temperature  of  the 
mixture.  For  example  a  diaphragm  suitable  f"i  working 
with  a  mixture  of  coal-gas  with  6  or  7  volumes  ol  air  at  a 
pressure  of  six  inches  of  water  is  prepared  by  mixing  l.S 
parts  ,,f  powdered  Stourbridge  fireclay  with  8  p 
English  rape-seed  and  burning  out  the  organic  material; 
such  a  diaphragm,  when  made  |  in.  thick,  admits  of  a 
How  of  0-4  eh.  ft.  per  hour  pel-  sq.  in.  of  heating  surface. 

pparatus  Miay  he  applied  to  heating  an  incandescent 
surface  for  lighting  purposes  as  well  as  to  heatins  purposes 
of  all  kinds.— H.  H. 


i  ombtution  of  </"■  H  .  A.  Bone  and  J.  W.  Wilson, 

Leeds,  and  t '.   I).  McCourt,  London.      Kn<_'.  Pat.  29,430, 
Dec.   i<>.   1909. 

lm.  accelerating  influence  of  an  incandescent  solid  upon 
gaseous  combustion  is  utilised  in  furnaces  by  causing  a 
mixture  of  combustible  gas  and  air  in  the  proper  proportions 
to  ignite  within  a  mass  of  refractory  material  surrounding, 
or  partly  surrounding,  the  body  or  chamber  to  be  heated. 
low  calorific  value  such  as  blast-furnace  gas  or 
produce,  gag,  the  refractory  material  may  be  calcined 
fireclay  or  ganister,  but  tor  ;a^s  such  as  coal-gas  or 
.  :i  a  moic  refractory  material  such  as  carborundum 
ite  must  be  employed.  The  granules  of 
refractory  material,  the  sizes  of  which  vary  from 
i  in.  to  2  in.  i„  diameter  according  to  the  size  of  the 
furnace,  may  either  be  packed  loose  or  fritted  together. 
Hie  passage  through  which  the  combustible  mixture 
enters  the  furnace  must  be  ,,t  Buch  length  and 
section  as  to  prevent  back-firing  through  it.  and  the  pipe 
leading  to  it  may  require  to  be  water-cooled.   -H.  H. 


producers;     Suction    or   other  II.    .1.    Grice, 

Birmingham.     Enu.   Pat.  20,109.   Nov.   12.   Pino. 

A  Diviuiti)  boiler  is  fitted  at  the  top  of  a  gas  pi ir, 

one  part  being  used  for  raising  low-pressure  steam  for  the 
ordinan  working  of  the  plant,  and  the  other  for  generating 
high-pressure  steam  which  may  be  utilised  for  any  other 

purpose.      The  -rate  upon  which  the  fuel  rest,-  i-  ,! 

of  endless  chains  carrying  scrapers,  which  maj 
by  a   hand-wheel  to  remove  clinkei        H.  H. 


o/  . 

Jones,    Whitley    Bav.    Northumberland.     Ene. 
26  128,  tioi  -  15,  1909.  ' 

I'm.  gases  are  passed  at  a   temperature  of    about   110   C. 

I   a    body  of   liquid   tar  at  a  similar   temperature. 

lighter  hydrocarbons  contained   in 

1   by  tin-  means,  while  the  ammonia   passes 

over  with  the  gas  and  uncondensed  water    vapour   to   a 

ontainine  sulphuric  acid  at  about    100*  C.   where 

the  ammo  ,     ,    fixed.     II.  H. 


Cooling  coal  gas  and  tin  lib  ;  Process  ami  apparatus, 
for  —.  t>.  Benninghofi  ami  A.  Klonne,  Dortmund. 
Germany.     Eng.  Pat.  13,978,  June  9,  1910. 

To    prevent    subsequent    condensation    of    naphthalene, 
after  cooling  to  the  atmospheric  temperature  is 

again  heated  before  leaving  the  outlet  pipe  of  the  cooler. 
For  this  purpose  the  outlet  pipe  is  arranged  to  pass  through 
the  hot  ;;ims  near  the  gas  inlet.  A  regulating  valve 
controlling  a  branch  opening  is  placed  in  that  part  of  the 
outlet  pipe  which  is  inside  the  cooler  at  about  the  middle 
of  its  length,  so  that  a  portion  only  of  the  cooling  surface 
may  be  utilised  when  a  less  thorough  cooling  is  desired. 

— H.  II. 

Purifier  for  combustibli   gases  with  louvres  at  tin  gas  inht 

ami  oulli I.     E.   Schmidt,     tier.    Pats.   225,734,  Sept.  9, 
1908.  and  225,(146.  Sept.  11,  1909. 

The  patents  relate  to  purifiers  in  which  louvre-partitions 

are  disposed  at  the  inlet  and  outlet.  When  the  purifiers 
are  working,  the  material  soon  balls  together,  leaving  free 
spaces  at  the  sides  and  top.  through  which  the  gas  can 
travel  directly  from  the  inlet  to  the  outlet,  without  passing 
through  the  purifying  material.  In  order  to  prevent  this, 
r)-*haped  partitions  connected  above  and  at  the  sides 
with  the  walls  of  the  purifier  arc  arranged  adjacent  to  the 
louvre-partitions.  In  order  to  facilitate  the  emptying 
of  (he  purifiers,  tin-  louvre-bars  are  made  of  some  in- 
combustible substance  with  a  smooth  surface.  eg.. 
enamelled  iron,  porcelain,  or  wire-glass.  —A.  S. 

Distilling  shalt  ami  other  bituminous  ■■substances  ;   Apparatus 

for .     J.    Xoad,    East     Ham.    Essex.     Eng.    Pat. 

18.334,  Aug.  9.  1909. 

To  secure  gradual  and  uniform  heating  in  vertical  retorts, 
the  sides  of  the  retort  are  made  of  stepped  cylindrical 
formation  with  the  widest  diameter  uppermost,  the 
lowermost  part  of  the  retort  being  subjected  to  the  greatest 
heat.  Inside  the  retort  are  arranged  rotary  arms  adapted 
to  sweep  round  the  ledges  and  gradually  work  the  material, 
which  is  fed  from  hoppers  on  to  the  highest  ledge,  down 
wards  from  ledge  to  ledge.  The  exhausted  shale  is 
discharged  at  thebottorn,  and  the  vapours  evolved  are  led 
off  from  the  still  head  to  condensing  plant  in  the  usual 
manner. — H.  H. 


Coke-ovens;     Burner   far  .     F.    W.    ('.    Schniewind, 

New  York.      D.S.  Pat.  !>7b.929.  Nov.  29.  1910. 

She  Eng.  Pat.  Kl.4s2  of  1909  ;  this  J..  1910,  683.—  T.  I'.  B. 


Coke-oft  n  and  heating  arrangement  therefor.  F.  \\ .  C 
Schniewind,  New  York.  U.S.  Pat.  976,930,  Nov.  29, 
1910. 

See  Eng.  Pat.  10,484  of  1909  :   this  .1..  1910,  870.— T.  F.  B. 


Coke-oven  and  'lour  therefor.     F.  W.  ('.  Schniewind,  Now 
York.      D.S.  Pat.  970.931.  Nov.  29.  1910. 

She  Eng.  Pat.  10.480  of  1909  ;  this  J.,  1910.  083.— T.  F.  B. 

Coal  gases  :   Apparatus  jar  removing  tar  from  .     F.  .1. 

Brougham.     London.      From    Solvav    et    fie..    Brusscl.-. 
Eng.  Pat  7916,  April  1.  1910. 

Ski:  I'.s.  Pal    963,401  of  1910  j  tins  . I..  1910,  936.— TJF.Hj 

trhniis  ;      Process    for    sol itlt filing    liquid  .      \. 

Roseulet,  Lassy,  Roumania.     Eng.  Pat.  4337.  Feb.  21, 
1910. 
-i     Fr.  Pat.  412,892  of  1910 ;  this  J.,  1910, 1096.   -T.  F.  B. 

Vertical   distilling   apparatus   for  tar,   oil.   tie.      Ger.  Pat. 
228,297.     6'"    1. 
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Hi. —DESTRUCTIVE  DISTILLATION, 
HEATING  ;   LIGHTING. 

Pati 
\ndeacing  bod  incandescent  aas  tight 

Manufactur,    0/  M.    von    Unnih,    Berlin 

Pat,  80,1  18,  Deo.  24,  1908 

\s  incandescent  material  is  prepared  by  mixing  niitablc 
fibres,  which  have  been  impregnated  with  "  lightn 
with  organic  01  ii  alts  of  thorium,  cenum,  erbium, 

lirconium,  thallium,  or  their  double 
these  s.i It -.  with  an  organic  binding  lubstance,  the  m  it 
being   given   the  desired    form,   dried,   and   subjected    to 
sufficient  heal  to  destroy  thi   organii   substance,     Ooll 
may  In-  used  as  the  binding    ubstance  with  the  addition  oi 
sugar,  glycerin,  water,  etc.,  and  while  in  the  pis 
1  lie  material  may  be  forced  through  fine  holes  t"  obtain 
threads  oi  2  mm,  diameter.     If  magnesium  salts  are  added 
to  the   mixture   the   organic   binding   substance   may   be 
dispensed  with.     II.  II. 

h'lhiiiu  at--  jar  us,  in  metallic  filament  glow-lamps;   Pro 

fur  decarbonising  .     Wolfram    Lampen    Akt,  Gi 

Augsburg,  Germany.  Eng.  Pat.  14.1  in.  June  10, 
l!H(i.     Under  Int.  Conv.,  June  26,  1909. 

Mi  1  1  w  1  at  a  few  millimetres  pressure  is  admitted  it 
bulb  containing  the  filament,  in  electric  ourrenl  is  then 
passed  and  the  filament  raised  to  incandescence,  when  tie- 
carbon  in  the  filament  combines  with  the  mi  rming 
a  gaseous  oompound  richer  in  carbon  which  is  removed 
when  the  bulb  is  exhausted.     W  .  II.  1  . 

Electric    filaments  .     Manufacture    of  1       V    von 

Welsbach,  Vienna,  Assignor  to  Welsbach  Light  Co., 
Gloucester  City,  New  Jersey.  V.S  Pats.  976,526, 
976,627,  976,528,  and  976,616,  Nov.  22,  1910. 

(1).  A    m.AMK.sT   for   an   electric    incandescent    lamp   is 
composed  of  osmium  particles  electrically   welded  into    • 
dense,  coherent  and  elastic  self-sustaining  strip  01  tbr 
which  will  become  incandescent  at  a  tempera 
thai    at    which    platinum    melts.     The   filament    may    bi 
coated  with  thoria.     (2).  A  thread  of  osmium  "t   other 
metal  hai  ing  ■  higher  point  of  fusion  than  that  "f  platinum 
is   produced    by   associating    the    metal    with   an   organii 
material,  subjecting  the  thread  to  dry  distillation,  eliminal 
ing  the  carbon  by  t li<-  electric  ourrent  in  a  auitable  ..tin,,-- 
pheiv  and  fritting  the  particles  together  af 
at   which  platinum  would  volatilise       3      M  otrii     lamp 
filaments   are   oonneoted  with  the  ends  oi    the   teading-in 
wires  by  a  cement  paste  containing  osmium  and 
aceous agglutinant,  the  Litter  being  removed  by  subjecting 
the  past,- 1,.  heat  in  the  presence  of  reducing  gases  1  ont 
inj;    water    vapour.     (4).  An    electric    lamp    filament    1- 
formed  of  a  number  of  superimposed   minute   1 1 
osmium.      The  layers  may  be  deposited  upon  a  metal  wire 
which  is  subsequently  volatilised  at  any  temperature  up  to 
the    volatilisation    point    of    platinum,    a    hollow     thl 
being  thereby  produced.     Any    metal   which  is  infusible 
at  the  temperature  of  volatilisation  of  platinum  may 
used  instead  of  osmium. — H.  H. 

Filament  or  register  inr  [electric]   heat 

H.  ('.   Parker  and   W.  G.   Clark,    Vsi 

1  lark    Electric    I  o.,    Ne«     York.      U.S.    Pat.   976,207, 

Nov.  -22.    1910. 
B«l    Eng.  Pat.  18.954  of  1909  :   this  J..  1910.  1097.     T.F.B 


III.— TAR  AND  TAR   PRODUCTS. 

Oxygen   in   fire-gases  U"r  '"r  distUlalion] :    Apparat 
fa  fixation  of  the  f  re,  F.  Wolf .     Ger.  Pat.  2! 

Feb.  12.  1909. 

1\  the  continuous  distillation  of  Uu  by  direct  1  intact  with 
gases,  it  is  essential  thai  the  latti  1 

and    he   kept    under    pressure,    so   that    air  cannot    diffuse 


thi  app  iratu    from  ding  to  the  pi.  ml 

■  nt  thi    1  1 lie  .  .1  by   in.  m,  ami 

'  the  lattei  from  tin   In  ..1    the  tin 
m,  what  by 
,  then  pawed  to  thi  1  undet 

I  hi  1  oki   eh.  1  again,  In  ordi 
-1    previously    withdrawn  from  them  and  to  remove 

111         \    s 

anthrapurimidonet       Pro, 

■  1   in.. 1  1  .. 
225.982,    Vpril    II.    1908       Addition   I 
Pat.  220,31  1.  Man  h  24    191  ill 

-urn m  -  .m. I  anthrapy  1  imidoni     a 

the  a.ii I  ammonia  on  a-aminoanthraquin 

1  heir  derivativi   .  thi  an group  of  which  1-  »u  birt.it  uted 

1  .11,    co    '■"   NM " 


-  .M, 


\    III 
\ll 


V 


,n 


1  .11  mi    11  11 


T.  V.  H. 


apparatus   for  tar,   <»l.   el 
228,297      Be,  I. 


IV.-C0L0URING  MATTERS  AND  DYES. 
Patbnts. 

.    -Iil/i       .      /',  I'       \       \,    Wtoll, 

London.     From   Farbenfabr.  vorm.   F.   Bayer  und  Co., 
Elberfeld  532,  -Ian.  v.  1910. 

Uydboxyazo   dyestuffs   ,-t    tie1    pyrazolone    neriee    at, 
ained  by  combining  t  hi  :  0  amino 

phenol-sulphonic  01  acida  01   theii  derival 

with  ethy  I  a<  etoaci  tate  or  its    it  and  condi  n 

monoazo'dyestuffs   thus   produced    with    hydras 
hi  in-.     Example:     13    parts   ol    ethyl 

ded  t,,  the  diazo-compound  produced 
22  :>  pari  s  of  4-chloro-i  B  sulphonic  acid 

the  mixturi  .htlv  alkaline.     10*8  parts 

phony  II".  i  azine  are  non    add  diate 

pound  ami  the  mi\t urc  is  stirred 
so    t '.     (in  cooling,  which  dye 

wool    in  ules    becoming    red    when    chromed, 

.1   I 

I  ••/    imstuffe         Manufactur,     ■•!  V      \      Newton, 

London.     From  d  Co., 

Elberfeld,   Germ  1910. 

Addition  !■•  Eng.  Pat.  7819,  April  I.  I 

Dvbjs  lai  properties  to  those  obtained 

ording  to  the  principal  pat,  nt    tin-  J.,   1910,  81 

ndensing  dihaiogen    I  of  indoxyl 

1   their  acetyl  derivatives,  with  acenaphthenequin 

halogen    .1  nitrobetM 

thei   solvent.     The  dyestufl  pie]. 

lenaing  5.7-dibromodiacetylindoxyl  with  aoeaapb> 

lequinone  1-  identical  with  that  described  in  Eng    I' 
27,773of  1909 (this J  .  1910,  128  I     B 

Mcmoaio 

liloxam.     London.     From     1  le  in.      Fabr.     Grienheim- 
Elektron,     Frankfort  19.000, 

12.   1910. 

hi:   dyeirtuff  bining    diazotiaed    2- 

hthylamini  4  ;  8-disulphonic  a,id   with  2: 3-hydroxy 


Ct_  V.— FIBRES;  TEXTILES;  CELUI.OSK  :    TAPER. 


[Dec.  31,  1910. 


naphthoic  acid  in  alkaline  Bolution.  The  colour  lakes 
produced  from  it  by  the  usual  menus  are  of  a  very  bluish 
red  shade. — J.  i 


Anlhraguinone    deriratu  •'•      E.     Hepp    and    C. 

Hartmann,    Assignors    to    Farbwerke    vorm.    .Muster. 

Lucius  and    Bruning,    Hochst-on-the-Maine,   Germany. 

DJS.  PBt  975,863    \        I  5,  1910. 

Bv    heating    1 : 5-diaminoanthranol,    preferably    in    the 

i  solvent,  a  dyestufi  is  obtained  which  gives 

,;t  ;   from  this  cotton  and  wool  are  dyed  in  .         bo 

blai  k  shades.     J.  C.  C. 


Mohooxo  igutMJJt ;  Process  for  preparing  mordant— — . 
\iiiliiifarhcn-  u.  Extract-Fabr.  vorm.  J.  R.  Geigy. 
Ger.  l'at.  226,242,  Oct.  2,  1909. 

The  diazo  compound  of  p-nitranih*ne-o-sulphonic  acid  is 
combined  with  salicylic  arid  or  its  homolognes,  either  in 
of  alkalis  or  of  oxides  01  hydroxides  of  magnesium, 
zinc,  or  alkaline-earths  j  for  example,  the  two  components 
may  1"  igether,  with  cooling,  and  the  necessary 

quantity  of  sodium  carbonate  or  ammonia  solution  very 
slowiv  added.  The  resulting  dyestuffs  are  faster  and 
more"  soluble  than  the  dyestuffs  from  p-nitraniline  and 
salicylic  acid. — T.  F.  B. 

Vat  dye*tulf  :    Process  for  preparing   a  red .     Ges.  f. 

i.  End.  in  Basel.     Ger.  Tat.  226,244,  Feb.  7.  1909. 
Addil  Pat.  212.808,  Jan.  1,  1908  'see  this  J.. 

1909,  1029). 

\.  1  \  uHiin  NONE  is  condensed  with  2.3-diketo-dih\dro- 
o 
Hj<^x>('0  ;  condensation  takes  place 

with  the  carbonyl  carbon  atom  directly  connected  with 
the  sulphur,  the  resulting  dyestufi  being  identical  with 
thatde-  .ilci  „,  Kn.j.  Tat.  344  of  1908  (this  J..  1908,  399), 
— T.  F.  B. 


lu'liijo:    Process  tor  preparing  chloro  derivatives  of . 

Badische  Anilin  and  Soda  Fabrik.     Ger.  Pat.  22n.319. 
Jan.  5,  1908.     Addition  to  Ger.  Pat.  160.817.  Feb.  24. 

Indigo  or  its  mono-  or  di-halogen  derivatives  (or  the 
corresponding  Indigo  White  compounds)  are  treated  with 
sufficient  chlorine  to  form  higher  halogenated  products, 
which  are  then  treated  with  alkali  hydroxide  solutions. 
Tri-  and  tetrachloro-indigos  are  obtained  in  this  manner. 

— T.  F.  B. 


Azo  dyes  directly  dyeing  collon  :  Manufacture  of .     A.  O. 

Bloxam,     London.     From     Act.  lies.      f.     Anilinfabr., 
Berlin.     Eng.  Pat.  26,700,  Nov.  17,  1909. 

See  Fr.  Pat.  109,376  of  1909  ;  this  J..  1910,  686.     T   P.  I!. 


-  of  '/'■  toiphenylmethane  series;  Manufacture 
of — - — .  P.  A  Newton.  London.  From  Farbenfabr. 
vorm.  I.  Bayer  and  Co.,  Elberfeld,  Germany.  Eng. 
Pat.   1411.  Jan.  19,  1910. 

See  Fr.  Pat.  (11,709  of  1910  j  this  J.,  1910,  937.— T.  F.  B. 

Thje.     M.  Weiler,   Usignoi  to  Farbenfabr.  vorm.  F.  Bayer 
und    Co.,     Hberfeld,    Germany,     D.S.     Pat.     976  117 
22,  1910 
See  Fr.  Pat.  411,306  of  1910;  tin-  J.,  1910,  937.— T.  F.  B. 


Monoazo   dye    for   lakes,     h.    Schnitzspahn,    Offenbach, 

_nor  to  (hem.    Fabr.    Griesheim    Klektion.    Frank- 
a  Main.-.  Germany.     1  ,8.   Pat.  976,401,  .V 
1910. 

See  Eng.  Pat.  19,000  of  1910;  preceding.— T.  F.  B. 


V.— FIBRES  ;     TEXTILES  ;     CELLULOSE  ; 
PAPER. 

Ojci/ctUidose  ;    Properties  and  formation  of  .     L.  L. 

Lloyd.  .1.  Soc.  Dyeis  and  Col.,  1910,  26.  273-274. 
I'm:  1.-st  for  oxycellulose  is  best  carried  out  as  follow-  ; 
The  cotton  is  boiled  with  water,  about  one-fifth  the 
volume  of  Fehling's  solution  is  added,  and  the  vessel  in 
suspended  for  about  half  an  hour  in  boiling  water.  The 
cotton  is  removed  and  washed  with  water.  With  material 
which  gives  bj  tensile  tests  5  per  cent,  tendering,  a  taint 
pink  depo-it  is  observed  on  the  material;  increase  in  the 
amount  of  oxycellulose  will,  in  some  cases,  also  cs 
cuprous  oxide  to  be  precipitated  in  the  liquid.  Oxycellu- 
lose is  formed  by  the  action  of  many  metallic  salts  on  moist 
cotton  at  50°  C.  The  amount  produced  depends  on  the 
time  and  temperature  of  ageing  and  on  the  amount  and 
nature  of  the  metallic  salt  present.  The  metals,  the  salts 
of  which  act  in  this  case  as  catalysts,  are,  in  the  order 
of  their  activity,  copper,  cobalt,  manganese,  nickel,  iron, 
and.  to  a  small  extent,  chromium.  Their  most  active  salt- 
are  nitrates,  then  chlorides  and  finally  sulphates.  The 
Oxycellulose  produced  may  be  reduced  by  various  agents 
but  the  tendering  remains  unaltered. — J.  C.  C, 

Paper  making;  PhUippint  fibres  and  fibrous  substances: 
their  suitability  for — .  G.  F.Richmond.  Philippine  J. 
Sci.,  1910,  5.  233— 255. 
Experimental  trials  under,  as  far  as  possible,  factory 
conditions,  with  two-year  old  bamboo,  showed  that  while 
a  good  yield  of  pulp  could  be  obtained  by  the  sulphite 
process,  this  could  not  be  properly  bleached  by  bleachim: 
powder,  even  when  an  excessive  quantity  of  the  latter 
was  used.  By  the  use  of  the  soda  process,  on  the  other 
hand,  43 — 45  per  cent,  of  air-dried  unbleached  pulp  could 
be  obtained,  which  bleached  well  with  12 — 15  per  cent, 
of  bleaching  powder.  The  ribre  is  strong  and  of  good 
felting  capacity.  Since  there  is  an  abundant  supply  of 
bamboo  in  the  Philippines,  the  problem  resolves  itself 
into  a  question  of  cost.  Details  are  given  of  the  cost  of 
installation  and  probable  cost  of  working  for  a  soda  pulp 
mill  with  a  daily  production  of  20  tons,  and  it  is  estimated 
that  unbleached  air-dried  bamboo  pulp  could  be  produced 
at  a  price  of  21  dollars  per  short  ton,  f.o.b.  Manila,  and 
hence  capable  of  competing  with  chemical  wood  pulp  in 
Japan.  Europe,  Australia,  and  the  Pacific  coast  of  America. 
(Compare  also  Sindall,  this  J.,  1907,  1157;  and  Baitt, 
this  J.,  1908.  35).  Reference  is  also  made  to  the  abundance 
of  lalang  (cogon)  grass  in  the  Philippines  and  a  report  by 
J.  S.  Remington  is  quoted  as  to  the  suitability  of  this 
material  for  paper-making.  (Sec  also  this  J.,  1906,  863  ; 
1907,  274,  941.)— A.  S. 

Patents. 

ng  to/  means  of  benzine,  benzol  and  the  HI, 

apparatus  therefor  ;    Method  of  chemical  .     H.   J. 

Haddan,  London.  From  F.  Liittgen  Wwe.,  Barendorf. 
Germany.  Eng.  Pat.  1641,  Jan.  21,  1910. 
The  materials  to  be  cleaned  are  placed  in  a  rotatablc 
drum  which  is  partly  rilled  with  the  benzine  or  other 
cleansing  agent.  The  space  above  the  surface  of  the 
liquor  is  tilled  with  ammonia  sas  which  has  been  previously 
dried.  \\  hen  the  dram  revolves  on  its  axis,  the  materials 
inside  it  are  alternately  brought  into  contact  with  the 
cleansing  liquor  and  with  the  ammonia. — P.  F.  ('. 

Sill:  fibroin  ;  Process  for  obtaining .     C.  K.  Baumann, 

Gavirate,  Italy,  and  G.  G.  Diesser,  Zurich,  Switzerland. 
U.S.  Pat.  976,977,  Nov.  29,  1910. 

See  Fr.  Pat.  396,305  of  1908  ;  this  J.,  1909,  597.— T.  F.  B. 

Retting  process  ;    Industrial  microbiological  vegetal by 

pectic  aerobic  microbes  in  a  gas  current.  G.  Rossi, 
Portici,  Italy.     D.S.  Pat,  977,133,  Nov.  29,  1910. 

See  Fr,  Pat.  388,651  of  190S  ;   this  J..  1908.  977.-  T.  F  B, 
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VI.     BLEACHING  ;    DYEING  ;    PRINTING  ; 
FINISHING. 

Dyeing,  tanning  **'"/   vulcanisation  ;    Compai 
thi  actioi  \\    P.  Dreapi  I 

OoL,   1910,  26.  268     273. 

Tim;   author   points   oul    thai    thore    i     mui Imu 

between  dyeing  and  tannin    in  thai  the  solution  phenomena 
ii  e  i  ompai  I  blc  ind  arc  clow  i  illoidal 

condition.     The   proi  tdsoi  ption,  whii  Ii  ari    here 

involved  are  also  paralleled  in  tin-  ease  ol  vulcanisation. 

.1   .    , 


and    Mangat  i 

Kn.vl.i.     .1.  So.     Dyi  i    and  I  o]     l 86   208     267. 

I  *  \  v\    dyeings  <.f    these  oolours   may    bi  I    li\ 

employing  tannic  aoid  as  the  fixi  n  m 

manganese  and  subsequently  destroying  the  tannic  aoid 
on  the  fibre  bj  auitable  mean  i-  produce  a  delicate 
shads  >>f    Imn    Buff,   cotton  yarn  is   steeped  overnight  in 

i  bath  containing  |  per  cent.  of  tannic  acid.  Ii  is  then 
wrong  "»t  and  passed  through  a  bath  of  nitrate  of    iron 

l     i'h  i.     The   destruction    ol    the   tannic    acid  and  thi 
better    fixation   of   t he   iron  is  effeoted   in  anothei    hath 
containing  sodium  peroxide,     Prussian  Blue  is  produced 
..n  the  similarlj  tanned  fibre  bj  fixing  in     blai  h  liquor" 
bate  "i  iron)  and  transferring  il   toa  bs  inina 

acidified  potassium  ferrioyanide.     Foi   the  production  ol 
Manganese    Bronze   the   tanned   ootton    is    immersed     in 
potassium  permanganate  solution.     Bj  treating  th 
inn  hath  of  hot  dilute  sodium  hydroxide  the}  are  rendered 
.).  i.e. 

Win-nil  oUt  and  waxes    in  textilt   fal  on    i>  bi 

tubsequently  printed  or  dyed;    Thi  present)  of  and 

ilu  difficulties  arising  therefrom.     L.  Lef evrc.     Rev.  Gen. 
Mat.  C.I..  1910,  14.  341  -343. 
Mim.uvi.  oils  or  waxes  maj  occur  in  textU.  i  the 

result  of  (a)  splashes  •  >!  lubrii  ating  oil  from  the  machines  : 
(b)  the  ii>.-  of  a  mineral  lubricant  [usually  paraffin  wax) 
in   the   preparation  oi   Bize   foi  the 

adulteration  of  animal  or  vegetable  oils  with  mineral  oils. 
It   n, . i   removed  from  the  material   before  the  dyeii 
printing  operations,   the   presence   ol    mineral   oil   aln 
invariably  results  in  the  production  oi  stained  or  unevenly 
ooloured  goods.     The  ordinary   bleaching  p  -  not 

i.iii. ,\ .•  niiiu-ral  ..il  stains.     Scheurei     this  J.,  1903,  i:U4) 

immends  the  additi Ea  mixtui    ol  sulphoricinoleate 

of  sodium  a  i  i.l  Bodium  oleate  to  the  can  tii  lyes  used  in  the 
boiling  process,  Thi-  treatment  removes  stains  which 
oontaan  33  |ht  cent,  oi  mineral  oil,  but  it  the  quantity 
.  v  Beds  .in  per  cent,  the  stain  still  remains  after  bleaching. 

—P.  K.  t 

Patents. 

Drying  machines  for  wool  ""<'  other  fibres,  textiU   m.iU  r,.l/^ 
and  the  like.     J.   1'.  White.  Bradford.     Eng.   Pat,  227, 
.Ian.  4.  1910. 
Tiik  apparatus  oonsists  of  a  casing  in  whii 
superposed   forwarding   tables   for   the   fibre,   each   I 
gating  of  two  sets  of  inverted  perforated  channel  u 
The  channel  in  ae   Bet   are   arranged   altera 

with  those  oi  the  other  set  and  mi 
imparting  g  compound  to-and-fro  and   rising 
motion  t  •  •  each  set   but   in  opposite  directions,  bo  that 
when  one  Bel  is  moving  forward  and   upward,  the 
set  moves  backward  and  downward.     The  tables  are  alter- 
nately projected  up  to  alternate  ends  of  thi 
ensure  that  the  fibres  travel  the  full  length  of  one  table 
before  they  fall  on  t..  the  next.     Inside  tl 
of  vertical  ah  ducts  connected  with  a  fan  and  a  hi 
apparatus  delivei   bol    lii  -    in  theii 

iii  ohambei  under  i  ach  table.      1 1 

can  only  escape  bj  passing  through  the  perl   i  in  the 

channel  irons  and  upward  through  the  material 
upon  them.     Then  in  order  t"  leave  the  machine  tl 
is  compelled   to  travel   in  an  opposite  direction   I 


.  ..J    bul 

Ii.      I   III        lull      I.,   1,1' 

I-  I  • 

Hum                                i     him..    ■  hi  '   ■ .   Ltd  .  and 
I      Rili        Bn  I  M     I 

i f  a  tank  i-  pro\  id  i  nd  with  an  ••!>•  •■■■ 

the  entrj    ol  the  dye  liquoi ,     Ah 

I  ii  i  he  «..'  p  ;  '.i'.  d,  through  » hlii  l>  i  hi 

•  i   can  Bow   i"  vam  . , ■  1 1 1 . i -  - 1 •  > 1 1  to  the  intorioi   ..I  the 
..I     beam.      i  luoh 

beam     can      rol  it.'      in      I  b<  m      and 
How  and  foi  mod  \utl. 

i^h  which  the  liquor  can  Bow.      \i  end  the  I 

provided  witl  box  and  a  ihaft  which  can  be 

mplcd   with   i1  lily 

l  from  ii   when  l  to  lift    the    beam 

oi   the  tank.     The  shaft   is  drii 

and  the  liquor    roaj    be  circulated  through  the  material 

i.\    i  pump  oi  by  auction      P   I    ' 

II.   M.iK .  C'otl bus,  ■ 

man 

In   ii  btain  an  elastically-acting  fluid-tight   «•»! 

■I ml  ..f   i  he   pel  i  ..|i  tube   which   ii 

■ '  perforate  I    metallic  spindli 

i-  inserted  in  the  up] I  of  the  I  ■>  m  a  nut 

and  the  thread  of  thi     nut  i 

toned  to  the  narrow  end  ot  i ii  al   ealingplug      P.P.C 

TextUt   goods;      \pparatui   for  Ou    In  ."'A 

liquids.     C.     Rieeenfeld    and    II.     Langfelder,     Bielitc, 
German)       Eng.  Pal    7061,  Han  h  21,  1910. 

\\  appa  laimed  for  treating  i  ae  with 

ptaclc    foi     ontaining    thi 
through  which  the  liquid  can  I       novelty  con- 

sists in  that  the  space  for  thi  dye  which 

ibove  and  below  the  material  in  the  receptacle,  is 
■  onneoted  I",  a  pip  with  regulating  valve  t"i  permitting  a 
i-ariable  quantity  of  the  liquid  to  pass  through  the  pip 
in  eith1  Bj    mi  anc   ol   '  bis    pipe   and   valve 

..i  the  other 
i  hrougl                           an  i  e  regulated,  and  thu«  | 
any  injurious  effoci  uj material,  reservoir,  oi  fit! 

. .    l  Ludolph, 

Assignoi     I"  I    '  1 .  iilaln.     v.. rin.     K.     I  !     i". 

nj       I     v.  Pat.  976,219,  Nov.  22,  1910. 

17,024  ol  1909;  this  J.,  1910,942.     T.  F.  B, 


VII.     ACIDS  ;     ALKALIS  ;     SALTS  ;     NON 
METALLIC    ELEMENTS. 

Ammonium  nitrib  .    Prepi  nation 

in   a    i  ■'•    and 

alkali   nitrites      P     Neogi    and     B     Bhusan    Adliicirj 
Chem  .  1910,  26. 

1'n r  autliui-  have  prepared   in  fairlj   large  amount   the 

ipound,    ammonium    nitrate,     b 

iil.liniin,  in   i  vacti  Tat.-.l  solution  of  ammo- 

nium chloride  and  alkali  nitrites.     The  method  ol  pn-para- 
H.n  ,.f  the  compound,  il 
Mtpnir  density  determinations  by   II 

I'hosph'it-  ■  .    f  E.  Salkownld. 

Z.    phj  tol.    i  hem.,    1910,    69. 
1 1  .i  In  pel  cent  n  phosphate 

be  mixed  witl  odium 

I  ydroxide   -  lution   "l    -; 
allnost  mini,  liati  1\ 

onsist 

,m.   phi  noi  "  l  .nti'iii 
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[Dec.  SI,  1910. 


»f  monosodinm  phosphate  or  disodiuni  phosphate.  The 
author  made  tin*  observation  when  treating  meal  juice 
with  sodium  hydroxide.  With  G  tx  i  cent,  solutions  ol  tin- 
acid  phosphates  the  separation  of  crystals  takes  place 
more  slowly;    wil  ent.  solutions  no  crystals  are 

formed.      I.  V.  B. 


Sulphur  Aioxidt   and  carbon  dioxidt  :    Absorption  of 

In/    rubber    'nut    hii    Wood-cJurrcoal.     A.    Re^chlor.    .T. 
Chim.    phys.,    1910,    8.    617     629        -        ilso    this   J.. 

1910,    422.'' 

The  author  concludes  that  the  absorption  of  carbon 
dioxide  by  Para  rubber  and  blood-charcoal,  and  of  sulphur 
dioxide  by  Para  rubber  is  a  case  of  solution  only.  Sulphug 
dioxide  was  absorbed  by  blood-charcoal  less  rapidly  than 

by  rubber  :  the  pro*  ess  is  verj  complex  for  bl 1-charcoaE 

as  a  chemical  reaction  also rrs.     II    E.  P. 


Colloidal  sulphur  :    Colours   of  . 

Z.  ("hem.  I  ml.  Kolloide,  1910, 


B.    E.    Liesegangj 
7.  307—308. 


If  a  mixture  of  15  c.c.  of  a  10  per  cent,  solution  of  gelatin 
anil  5  c.c.  of  a  20  per  cent,  solution  of  sodium  thiosulphate 

be  allowed  to  dry  as  a  film,  and  then  a  20  per  cent,  solution 
of  •  itrii-  acid  allowed  to  drop  on  to  the  him.  sulphur  is 
dually  separated  as  the-  acid  diffuses  into  the  gelatin; 
The  sjxjts  appear  white  by  reflected  light,  but  deep  lilac- 
blue,  similar  to  the  colour  of  some  ultramarines,  by  trans- 
mitted light,  or  dark  green  when  viewed  at  a  certain 
angle.  Preparations  of  this  kind  an-  staled  to  he  much 
more  suitable  objects  for  the  study  of  optical  resonance 
effects  than  those  containing  metallic  silver  distributed 
in  gelatin,  now  so  frequently  used.  On  keeping,  the 
colour-  gradually  disapjiear.  probably  owing  to  the 
transformation  of  the  modification.  Sp  into  S}  (compare 
Smith  and  Brownie,..  Proc.  Hoy.  Soc.  Edinb.,  1907,  27, 
308)  with  an  increase  ,,f  size  of  the  particles — A.  S. 

Ozoru  .     '/'!<'    homogeneous   decomposition   of  in    tin 

prt  n  Ri  ■  of  oxygi  n  and  oOu  r  gases.     1).  L.  Chapman  and 
H.   K.  Jones.     Chem.  Soc.   Proc.   1910,  26,  294. 
The   authors   have   continued    the   work   of   Clarke   and 
Chapman,  in  which  it  was  shown  that  the  decomposition 
of  ozone  in  L'la--  vessels  of  a  sufficient  size  is  a  homogeneous 
change.     The  results  obtained  have  demonstrated  that  ; 
Oxygen,  nitrogen,  carbon  dioxide,  and  possibly  water- 
vapour   have   no  elicit   on   the   rate  of  decomposition  of 
me,  that  is.  the  rate  of  decomposition  of  ozone  in  the 
presence  of  these  gases  is  a  function  of  the  concentration 
of  the  ozone  only.     (6)  Nitrogen  peroxide  [Andrews]  and 
chlorine-  accelerate  in  a  marked  degree  the  decomposition 
of  the  gas.     (c)  If  the  order  of  the  change  can  be  represented 
exactly  by  an  integral  ordinal  number,  that  number  is  the 
second. 

Iri'lit.bisulphaies ;  Action  of  pyridine  on .     M.  Delepine. 

t'omptes   rend..    1910,    151,   878—880. 

Pvkidink  produces  (unlike  strong  bases  and  ammonia)  no 
immediate  effect  on  solutions  of  iridiobisulphates ;  but, 
slowly  in  the  cold,  more  rapidly  at  ion  c,  it  converts  them, 
wit  hunt  change  of  colour,  into  "  pyridinoiridiobisulphates," 
by  substitution  of  pyridine  for  the  intraradical  water: — 
04)a:  [r.((  -ll-Xioll  instead  of  (RS04), :  [r.(H20).OH 
The  ammonium  salt,  prepared  by  beating  the  aqueous 
solution  of  the  iridiobisulphate  to  I00c  C.  with  pyridine, 
dissolves  in  about  40  parts  of  water  and  gives  -\  italline 
precipitates  with  many  metallic  salts.  All  of  these  h- 
are  more  or  less  dark  green  in  colour,  anil,  where  soluble, 
give  green  solutions,  which  are  very  slowly  precipitated 
by  hydrogen  sulphide,  and  an  decomposed  by  boiling  with 
sulphuric  acid,  into  pyridine  sulphate  and  the  correspond- 
ing iridiobisulphate.- — I.  T.  1-). 

Lanthanum  >/»'/  cerium;    Doubh    tulphates  of  with 

the    alkali    milal'.       Bane.    (  oniptes    rem!.,    l'.llli,    151, 
-71     873. 

olubility  curves  of  lanthanum  or  cerium  sulphate 
in  solutions  of  the  alkali-metal  sulphates  of  increasing  con- 


centration, the  existence  of  the  following  double  sails  is 
deduced  : — 

l.a.iSi  V  .k  ,SO,.21I..O:     La..|S(t|)...-,K..S(i,: 
Las(S04)s,Na,S04,2H,0;   La£(S04)3,(NH4)  si > ,.2H..'i: 
2La2(S01,,..->,:\ll,)„S<»1:    La,(S0 ,  I  ,.,,  N  II  .T.SO  , ; 
Ce,(S04)  ..k,sn,:'ll.ii;  2Ce,(SO4)„3K,S04,8HjOj 
Ce  (S04)„5K  .S(i,;  i  e,,(Sii,)  ,Na  .su,.2H.,<> ; 
_  Ce„(S(i1!,iMI,i>1i,.sllj);  <  e,(S04).,,6(NH4),80, 
The  analog]   between  lanthanum  and  cerium  is  borne  out 
by  the  composition,  solubilities,  and  conditions  of  forma- 
tion of  these  double  sulphates.      ,1.  T.  1>. 

Rhodium;    Halogen  compounds  <>i     — .     O.  Goloubkine. 

Bull.  Soc.  Chim.  Bclg..  1910,  24,  388—396. 
RHODIUM  bromide  has  been  obtained  by  the  author  bj 
the  following  method  : — 1  gnu.  of  spongy  rhodium  is  heated 
with  24  grins,  of  40  per  cent,  hydrobromic  acid  and  7  grins, 
of  bromine  to  80° — lOO0  C.  for  48  hours  in  a  sealed  tube. 
The  resulting  solution  is  distilled,  under  reduced  pressure 
(15 — 20  mm.),  nearly  to  dryness.  The  residue  is  dissolved 
in  water  and  again  distilled  under  reduced  pressure,  this 
operation  being  repeated  until  the  distillate  is  free  from 
hydrobromic  acid.  The  residue  is  then  dissolved  in  the 
least  possible  quantity  of  water  and  the  solution  allowed 
to  evaporate  over  sulphuric  acid  in  vacuo.  The  product, 
after  being  kept  for  some  time  over  fused  potassium 
hydroxide  in  vacuo,  has  the  composition.  KhBr3.2H ,(.>. 
It  has  a  very  dark  red  colour  and  is  easily  soluble  in  water. 
On  heating  to  100°  ( '.  it  decomposes,  losing  water  and 
hydrobromic  acid.  Heated  to  redness  in  a  current  of 
hydrogen,  it  is  reduced  to  the  metal.  This  forms  a 
convenient  method  for  obtaining  rhodium  free  from  zinc 
and  bismuth  (possibly  also  from  iridium),  the  bromides  of 
the  latter  metals  being  volatilised.  Rhodium  bromide 
is  easily  bydrolysed  by  an  excess  of  potassium  hydroxide, 
with  precipitation  of  an  oxybromide,  in  accordance  with 
the  equation  : — 

2RhBr3,2H,(>  2KOH=  Rh(OH),Br,2H,0  RhBr„2KBr. 
With  bromides  of  the  alkalis  and  alkaline-earths,  double 
salts  arc  obtained,  having  the  formula. 

RhBr„,2M'Br  or  RhBrs,M*Br4. 
Rhodium  iodide,  Rhl3,  is  obtained  as  a  finely  divided 
black  precipitate  on  heating  the  bromide  with  a  concen- 
trated solution  of  potassium  iodide,  the  liquid  remaining 
coloured  as  the  precipitation  is  incomplete.  The  already 
known  rhodium  chloride  can  be  obtained  in  a  similar 
manner  to  the  bromide. — A.  SliLD. 

Swedish     "culm"     deposits;     Exploitation    of    the . 

E.  Norlin.     Tekn.    Tidakrift,  Abt.  f.  Chem.  und  Bergv.., 
1910,  40,  145.     Chem.-Zeit.,  1910,  34,  Rep.,  573. 

"  Culm,"  a  name  given  to  a  kind  of  coal  some- 
times found  associated  with  alum-slate,  contains  about 
50  per  cent,  of  carbon,  3-8  of  hydrogen,  3-2  of  sulphur, 
0-4  of  nitrogen,  and  36  per  cent,  of  ash.  It  is  now  burnt 
at  Islinge  (Lidingo,  Sweden),  for  the  sake  of  the  ash.  which, 
consisting  essentially  of  iron  and  aluminium  silicates, 
contains  1 — 2  per  cent,  of  uranium  and  a  corresponding 
quantity  of  other  radioactive  substances,  such  as  radium 
and  actinium,  besides  varying  quantities  of  vanadium, 
molybdenum,  rare  earths,  lead,  zinc,  nickel,  copper,  and 
bismuth.  Th9  ash  is  treated  so  as  to  give  a  concentrate  con- 
taining all  the  barium,  radium,  etc.,  and  various  by-pio- 
dui  ts,  such  as  ferrous  sulphate,  alum,  and  sodium  hydroxide 
and  the  radium  is  then  separated  as  barium-radium 
sulphate  which  is  converted  into  the  corresponding  chloride. 
After  fractionation,  the  radium  chloride  is  converted  into 
bromidi  .  and  this  again  into  sulphate  which  is  packed  in 
tubes  of  platinum-iridium.  3 — 5  mgrms.  of  radium 
bromide  are  obtained  from  1  ton  of  culm,  and  3  tons  per 
day  are  being  treated  at  the  Swedish  factory;  the.price  of 
the  various  preparations  is  reckoned  on  the  basis  of 
100,003  francs  (£15,875)  per  grm.   of   radium    bromide. 

I-'.  Sons. 

Radium  and  radioactivity;    Units  of  measurement  of . 

A.    Jaboin.     .1.    Pharm.    Chim.,    [910,   2.   494—497. 

The  Commission,  appointed  by  the  recent  International 
Congress  of  Radiology  at   Brussels,  proposes  to  define  the 
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(.'lire 

grain  of  milium  pi   an  mi 

rmliu 

ntrhnn,  tin.!  03 

oh.     S      V 

Potash  i ml  usf m  Chem.  Tradi  J.,  Dei    3,  I 

I'l  B 
i  P  i"  the  pre  ont  the  mining  op 
deposits  at  Kalu  .-.  ( Salicia,  are  developed  onh  within  an 
of  1,148  by  1,800  feet,  wherein  four  shafts  hav<   I 
'i  B20  feel  in  depth.       I  he  quantitj   - 
(kainit.  sj 
guarantee  of  hi  tto, 

a  supply  of  33,000, b.   per  annum  maj    bi 

from  axial  i 

that  greater  depth  of  borii       will  a  reductive- 

nr--.     'I'liis  hypothesis  is  based  on  i  mb- 

lani  e  oi  the  talusz  field  to  I 

where   kainit,   Bylvin,   Bylvinit,  and    karnallil    h 

been  found  in  Bhafte  over  980 

in  Germany  in  nearlj  that  t"  a 

depth  of  L'.j:»s  feet.     Ii   is  the  purpose  of  the  Austrian 

syndicate  nol  onlj   b 

shafts  and  to  ii  p  to 

the  present   i  ime  i  he   Kalui  e  I 

and  sylvinit  chiefly,  the  kainit  coi  iniformly  12 

oent.  to  16  per  cent .  of  potash,     Duri  1904 

in  1908  ' he  qua 

am.. nut.. I  to  122,260,000  lb.;    for  the  last  of  th 

the  amount  was  24,840,000  lb.,  valued  at    £7, 

also  this  .1.,  1910,  13< 

Xorwegian    nitrate    industry.     For.    Office    Am 
Oct.,  1910.     [T.R.I 
Xutiiililiii    winks   during   the   yeai     I 
12.600  tin.  ter,  'J. Tun  :  am  nitrate  and 

about  370  tons  of  a  mixture  of  sodium  nita  dium 

nitrite.     Several  extensions  have  been   made  during  the 
year,   including   works  for  the   production  of  uitral 
ammonia,  as  well  as  works  fur  the  testing  ol  the  fun 
of  the  Badische   Anilin    und    Soda    Fabrik  in  order  to 
determine  whether  these  or  the  Birkeland  furnai 
be  fitted  up  at  the  nevi  works  at  Riukan,  which  it  is  1 
will  be  opened  during  191 L.     The  total  quantity  of  nil 

"la  exported  from  the  Skienafjori  I  tring  1909 

was  8,847,110  i.  1  with  6,407,740  kilos,  in 

190S.     Tin-  li'juiv-  for  the  whole  country  are  as  follow 
9,422,110  kilos,  during  1909  and  7,053,410  kilos,  in  1008. 

Sulphate  and  sulphuric  acid,    Proust  and 

the  production  of  calcined from  btsulphatt 

Qer.  Pat.  226,110,  Aug.  25,  1909. 

A  towbb  in  ball  chamber  is  used,  at  the  b 

is  a  calcining  hearth.     Highly  I 

superheati  T   the  bottom  ol  the 

tower,  whilst   the  fused   bis  ilphate  is  u 

top  in  a  finelj  .ii\  id 

jots   by   means   ol    highly   heated   compressed   air. 

bisulphate  i-  nearly  completely    i   inverted  into  Bulp 

tn  the  time  it  reaches  the  call  inin|   hi    rth    1 1 

where  the  >ition  is  completed,  the  material  on 

the  hearth  beta  idly  turned  over  as  it 

towards  the  \-  S. 

Sulphuric  add ;   Process  for  tin  manufaetun  of-  - 
oxidaX 

K.     W.      K:    : 

Gases  containing  sulphur  dioxide,  oxides  of  nil 

m  or  atomised  watei  an     Bowed  to  in! 
chamber  at   e   ten 

the  proporl  iter  being  such  that  sulphuri 

at  least  78 1 

is  obtained  directly.     An   iron  chambet   i 
with  acid-proof  material  is  used,  instead  of  lead  chan 
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with    i   : 

-.     Kim 
und  '  1,  Nov.  21 

1 

with  cooling,  in  " 

/..    i In-    Ml 

,1  at 
the  en  ■ 

purified.     The    i     idual    solution,    ■ 

nitrii  md  the  intermediate 

oxidation  product  ol  tin    sugar,  may  now  in  an 

orptioD  towi  imes  from 

operation.     It   thus  becomes  enriched  in   ni 

id    the    intermediate     oxidation    product    ..f    the 

further  oxidised  to  oxalii   acid.     When  vanadium 

;  .anil.. i   I.  •  und 

is  rapidly  i  carbon  dioxide. — T.  F.  B. 

Ammonia;    M  of .     F.   Baber,   Karlsruhe, 

Pal     14,023,   June   9,    1910.     ' 

Int.  '  9. 

\   mixture  i>f  nitrogen  and  hydrogen,  at  a  pressure  of 

uitablecatalytio 
•it.  such  as  finely  divided  uranium  and  osmium,  am 
i. win. i  produced  is  d  direotlv  in  the  liquid 

by  the  application  i  f  cold.     Any  or  all  of  the  materials 
employed,  maj 
temperature      I    S 

.4  mil 

Tin 

linn 
■ 

11,  and  a  i  ipply 

Salt 

N  \TI 

mote  than 
.  mixture  com- 

ide   and   a 
.    phosphate,  or 


and    ronde 
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:    the  calcium  - 
•  a  ted  into  oon-d 

iated  tj 

I  ■       ike      r.  Sods 


■atus 
Sir  -i.  W  ■  Swan.  Warlinghani,  and  .1.  A. 
•  reatham.  S        -    Nov.   12.  1909. 

Kit.  ilkali  carbonate  or  by 

ire  they  enter  it.  into  the  bottom  of  a 

-.1,    which    contains   carbon,   and   is 

surmounted    by,    oi  I    with,    a    second   conical 

'!  with  an  outlel  I  ube 

for  I  :  le,  ending  in  a  cup-like  expansion. 

whole  "i  the  reaction-vessel,  the  lower  part   of  the 

fnnnel  at  the   head  of  tin-  alkali-supply  tube,  the  lower 

aide  efflux- tube, 
are  in  a  furnace  fed  with  il)  and  air 

by  i  mere  ;    thi  rt  of  1  be  condi  nser 

h  the  top,  and  the  <  up-like  end  i  t  the 
efflux-tube  at  the  side,  of  the  furnace,  each  having  a  space 
around  it  through  which  the  furnace  Hame  can  play. 
Is  in  the  furnace  are  mad.-  of  a  metal  which  can 
withstand  the  necessary  temperature  (about  1300'  C.)  of 
react  of    nickel    plate    containing    about 

0-5  per  cent,  of  manganese.     The  reaction-vessel  is  tilled 
\rith  d  when  necessary  through 

the  top  of  i lie  condenser,  the  lid  of  which  is  removable 
for  the  purpose.  A  pipe  at  the  bottom  of  the  reaction- 
ws  of  the  removal  of  ash.  which  when  that  is 
necessary  is  Bused  by  means  of  alkali  and  borax  (the 
uitr  -topped  for  the  time)  and  allowed  to  flow 

away  through  this  tube. — J.  T.  D. 


Alkali-  :   Manufacture  of .     D.  A.  Peniakoff, 

Brussels.     Eng.  Pat.,  30,324,  Dec.  28,  1909. 

In'to  the  upper  end  of  a  rotary  kiln  similar  to  a  cement 
kiln  is  fed  a  mixture  of  alumino-ferrous  mineral  (such  as 
red  ban  mon  salt,  and  a  reducing  agent  (ferrous 

■ulphide  or  carbon),  whilst   at   the  lower  end  enter  luel 
(gaseous,  oil-pray,  or  coal  dust)  and  air.  and  if  nei 
at    the    beginning    of    the    operation,    sulphurous    eases. 
The  lower  end  of  the  upper  half  and  the  upper  end  of  the 
lower   half  of  the  kiln  enter  a  fixed  ch  od   here 

additional  air  is  blown  in  by  a  fan.  Near  the  upper  end 
of  the  kiln,  the  sulphur  dioxide  and  oxygen  convert 
the  ferric  oxide  of  the  bauxite  into  ferrous  sulphate, 
which  reads  with  the  salt  to  form  sodium  sulphate  and 
the  latter  with  more  sulphur  dioxide 
and  oxyg  n  forms  ferrous  sulphate  and  chlorine  (or,  if 
water  Ibric    acid).      A    little 

an  thus  decompose  a  great  deal  ol      It. 
and  the-  chlorine  or  hydrochloric  acid  formed  : 
upper  end  of  the  kiln  into  col  apparatus.      Lower 

down  in  the  hotter  parts  of  the  kiln  the  sodii 

or  sodium  sulphate  and  ferrous  Bulpbii 
with    the    alumina    to    form    sodium    alumin 

>n  dioxide  or  ferric  oxide. 
alundnate   (with   a  ferric   oxide,    but    containing 

drops  into  a  cooling  cylinder  and 

us,   and  as 

sulphii; 

■    when   the   cy<  le   i-   •    tablish 
only  I  — I.  T.  D. 


Manufacture  of  .     C.   X.   Exley, 

15,  Jan.  21,  1910. 

A  mixture  of  barytcs  and  a  reducing  agent,  such  as 
bituminous  coal,  is  allowed  to  burn,  and  the  barium 
sulphide,  thus  form 

sulphate  is  then  added  to  the  aqueous  extract, 
sodium    sulphide   solution    obtained,    is    treated    with  a 
metallic  hydroxide  or  oxide,  preferably  ferrous  hydroxide, 
when  ferrous  sulphide  and  sodium  hydroxide  arc  obtained. 

— F.  g 


Patau  i /  huh  :   Manufacture  of .      A.  1'ictzseh 

and  G.  Adolph,  Muni<  h.     Eng.  Pat  23,157,  Oct.  8,  1810. 
i   Int.  (  onv.,  Oct.  '.t.  1909. 

Potassium  sulphate  is  used  insteai  wate 

in  the  production   oi    potassium    persi  uble 

m niuin    i  I'.  D. 

Lithargt  :    Method  of  freeing  -  -    from  metallic  had  m 
with   it.     1..  S.  Hughes,  Assignor  to  Picher  Lead  Co., 
Joplin,  Mo.     U.S.  Pat.  975,955,  Nov.  15,  l'llo. 
The  molten  mixture  of  litharge  and  metallic  lead  is  allowed 
to  fall  from  a  height  into  s  receptacle  of  bui  and 

depth  that  the'  metallic  lead  is  able  to  separate  bj  the  action 
of  gravity,  the  lithargt  overflowing.  The  wall-  of  the 
receptacle  are  kepi  at  a  temperature  below  the  melting 
point  of  litharge,  bo  that  they  become  coated  with  a  pro- 
tective  liring  of  solid  litharge.—  A  S. 

Emery  ;   Process  of  treating .     The  Carborundum  Co. 

Fr.  Pat.  416,643,  April  22,  1910. 
A  mixture  of  emery  and  powdered  carbon  sufficient  to 
reduce  the  oxides  present,  other  than  alumina,  is  intro- 
duced between  the  electrodes  ol  an  electric  furnace,  and  a 
current,  strong  enough  to  melt  the  alumina,  and  reduce  the 
other  constituents  to  the  metallic  state,  but  insuffii  ient  to 
give  a  temperature  at  which  alto  need,  is  pa- 

through  the  mixture.  The  pure  molten  alumina  produced 
being  a  poorer  conductor  of  electricity  than  the  crude 
material,  the  zone  of  fusion,  started  in  the  lowest  portion 
of  the  furnace,  tends  to  rise  automatically  as  the  reduction 
proceeds  ;  the  electrodes  also  are  slowly  raised  at  the  same 
time,  and  the  pure  alumina  cools  ard  crystallises  very 
slowly,  therefore,  as  the  heating  zone  shifts  upwards. 
The  mass  is  subsequently  crushed  and  the  impurities 
are  separated  mechanically,  or  are  run  off  from  the 
furnace  in  the  molten  state.  The  alumina  obtained  is 
said  to  be  very  hard  and  refractory. — F.  Sodx. 

Ozone;  Apparatus  for  the  production  of .     Siemens  und 

Halske   A.-G.     Ger.    Pat.    225,923,   Sept.    14,    1909. 
The  reservoir  for  the  cooling  water  in  an  ozonising  appara- 
tus is  connected  with  the  supply  pipe  for  the  air  or  oxygen 
in  such  a  manner  as  to  act  as  a  pri  ssure-equaliser. — A.  S. 

is  gases  from  gas  mixtuxt  s  :  Process  for  separating . 

Farbenfabr.  vorm.  F.  Bayerund  Co.     Ger.  Pat  228,426, 

Dec.   12,  1909. 

Wood  charcoal  is  a  very  satisfactory  material  for  the 
absorption  of  nitrous  gases  from  mixtures,  e.g.  from  (he 
ion  products  obtained  in  processes  for  the  fixation  of 
atmospheric  nitrogen  and  for  the  combustion  of  ammonia 
to  oxygen  compounds  of  nit  rogen,  1  kilo,  of  wood  cha  i 
will' absorb  nitrous  compounds  equivalent  to  122  grms. 
of  nitric  acid  Iron,  a  mixture  containing  .'!  per  cent  by 
volume  of  nitrous  compounds,  whilst   for  a  5  per  cent. 

mixture,   the   cc ponding    6   are    133 — 174   grms. 

of  nitric  acid,  of  whi  I  by 

subjecting  the  charcoal  to  the  action  of  superheat) 
warm  air.  or  a  vacuum. — A.  S. 

Sodium  bichromate  ;  Process  for  the  prepareition  of  granular 

free  from  dust.     R.  Wedekind  und  f'o.     Ger.  Pat. 

228,427,  April  13,  1910. 
Sodium    bichron  a  d  by  crystallisation 

in  net  ion  arly 

to  the  molting  point,  e.g.  to  about   110°  C.,  in  a  rotating 
steam-jacketed  drum,  and  a  current  ol        isp 
until  the  crystals  are  partly  i  Bly  dehydrat 

In  t!i  ranular,  dut  >iUUr, 

lining  up  to  about  75  pel  chromi      cid  (Cr<  t8) 

is    obtained,    without    any    production    of   the    injin  ii 
bichromate  dust  during  the  process.     During  the  dehy- 
dration,  a   solution   of   bichromate   may    be 
gradually  into  the  drum,  in  such  quantities  that  it  dries 
almost  immediately  on  tie  '    the   materia]  being 

dehydrated,    the    supply    of    bichromate    solntior    b 
continued    until    the    particles    of   dehydrated   salt    have 
attained  the  desired  size. — A.  S. 
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nesiun  ,  borvlliit 

In  oxyei  n  i-  n i   u  it 

of  the  admixed  oxid,        i  : 

the   p as  to  mi 

or  the  oxii 

with  mix  !■  dcs.      V  S. 

-ViV/  ,|.  V.  Jol 

From   Radi  che  Anili 

•  ■ii  EUiine,  Gem  Dec.  30    I'"  D 

i      Pat  111,074  of  1910  ;  this   J.,  1910,  949 

i-uriil  Moridi  .      Urn  f .     Act.-G 

i,   1910. 
Under  Jut.  Com  .  I        18,  18 

hie  J.,  1910,  1251 

ChloraU  -  .  .     r    ■ 

Elberfeld,  Germany.  175,613,  Nov.  16,  1910. 

Fr.  Pat.  392,604  oi  191  3     this  -l  .  I!" 

Production  »f  ozom    or   •' 

tkctric  discharges.     Ger.    Pat.  228,425.     So    XI. 


VIII.— GLASS  ;    CERAMICS. 

Enamel  undercoat  ;  Import  .     M.  M 

B.     II,'.:.-.     Sp    cl    ..■!.     L910,    43,    727     728. 

of   enamela   containing    tin 
to  iron  « ithout  the  i  uder- 

coat  has  usually   been  attributi 
iron,  but  the  authors  point   out   the  small  pero 
carbon  in  iron  and  show  !•'.  i  can 

reduce  tin  oxide.     I  Ihemically  pure  iron  powder  ■ 
with  tm  oxide  and  I 
lor  ir>  minutes  in  a 

was  that    the   furtl 

iron  for  enamelli 

free  from  reduoible  substance*       i  i    ity.     The  un 

coat  is  also  essent  ial  on 

coefficient  of  expansion  of  met  J  and  e     mel,      i  i 

it  oxide  in  the 
that    it    is    partially   reduced,    whilst 
surface,  and  cohesi 
mixtuTe  of  iron,  cobalt,  and  their  oxides. —  II.  II   8 

Fati 

JTt7n.«  or  ■-.,  .iniic  uare. 

Wesl  and  Vf.  J   G   I  ewis,  Tamworth. 

Not.  13,  ' 
The  construction  of  the  kiln  is 
suitable  annular  flui  s,  apot 
to  the  interior,  - 
enters  at  the    ' 
control,  and  the 

in  a  downward  direction  thrc  ugh  a  vortical  flue  arrai 
in  the  centre  of  the  It   is  claimi  this 

method  the  firing  is  extremely  uniform. — W.  E.  F.  P. 

Uniting   ptieci  -    of  ■.  Hit :    !'• 

for     .     - 

226,004  Jnly  23,  1909. 
A  product  obtained   by  fusing  together  metaphosphoric 
acid  and  a  metallic  oxide,  with  or  without  addition  of  boric 
acid,  and  which  is  solid  at   the  ordinary  temperature,  is 
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1910. 
1910,  1012 
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for 
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Por.TL  i    and   a   suitable 

metallic   compoure  The   calcium 

sail   of  the  lead  oxide 

combininc  with  thi  liberated   bv  the  saponifica- 
tion.—\\.  I'.  I     P. 
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.     A.  Hof,  Witten,  an 

15,  1910. 

•  .   thi   J.,  !  i    F.  B. 

taeturing .     G. 

G    K..  sod  A.  W.  Fludder,  r.     D.S.  Pat. 

976,  ■       n       29,  1910. 
SKsEng.Pat.il!  this  J.,  1910,  630.— 1    I     B 


X.-METALS  ;     1V1ETALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Cast-iron;   Physics  of .     II.  M.  Lane.     Trans.  Ann  r. 

Foundrymat  .   HUM.  19.  201—237. 

Whilst  some  of  the  physical  props  i  I   iron  are 

dependent  on  the  ehemici  ition  yet  the  chemical 

corop<i-iti"M  snitahli  se  is  not   that  which 

should  bi   chosen  for  a  different  I  t he 

autl  isrises  the  imj  the  physical  changes 

which    take   place  as  the  metal  Is,  and  the  influx 

that  these  have  on  the  output  of  the  machine  simp.  Forty- 
four  test  bars  and  wedges  of  a  number  of  varieties  oi  cast 
iron,  including  cylindei  iron  and  that  tor  piston  rings, 
were  received  rms,   having   been  cast   to 

patterns  made  at  one  place  and  distributed  to  the  foundries. 
A  tabulate  I  summary  'it  the  test-pieces  and  their  chemical 
composition  is  given.  Some  of  the  wedges  were  cast  so 
as  to  be  chilled  on  one  side,  arid  they  were  all  broken  at 
various  positions  along  their  length  in  order  to  determine 
tlie  influence  of  thickness  and  the  chilling  upon  the 
physical  structure.  Photographs  are  given  illustrating 
this  influence,  and  the  behaviour  of  each  class  of  iion  is 
With  reference  to  a  piston  ring,  since  it  is  a 
spring  it  should  not  contain  less  than  OG5  per  cent,  of 
carbon,  ami  may  be  considered  as  a  steel  spring  containing 
such    impuritie  ilphtir,    phosphorus,    man- 

ganese, and  graphitic  .ail.'  i  Phi  Bfraphil  rives  wearing 
qualities  while  the  combined  carbon  gives  the  elasticity, 
and  the  phosphorus  whin  in  considerable  quantities  has 
hardening  effects.  Piston  rings  should  be  east  so  as  to 
require  very  little  machining,  and  the  mixture  proportioned 
to  give  the  proper  amount  of  combined  carbon  in  the  thick- 
ting  ae  it  leaves  the  foundry.  It  is  con- 
cluded that  any  given  composition  of  the  metal  has  a 
certain  most  efficient  thickness,  i.e.,  if  the  castings  are 
made  thinner  the  metal  will  he  chilled  and  the  machine 
cost  will  rise,  and  if  tie-  casting  be  made  tbii  feer  the  grain 

will  be  mi pen  and  the  strength  rapid  h   reduced,  and 

it  is  pointed  out  that  greater  co-operation  between  the 
desi-  unity,  and  tie-  machine  simp  will  result  in 

a  better  metal  in  the  finished  product,  in  the  lightening 
of  thi  le  saving  in  expense  to  tho 

firm.-  V  BLG 

Hal'  iron  ;     Preparation   of .     F.    Giolitti, 

rnevali,  and  G.  Tavanti.     Bass.  Min.,  Met.,  e  Chim., 
1910.  33.  1—51.     them.  Zentr.,  1910,  2,  1571    -1575. 

In  continuation  of  pi  irk  ('his  ,J.,  1909,  205,  245) 

and  with  i  o  thai  of  Hatfield  (this  J.,  1909,  524). 

the  b  ited  a  white  cast  iron  containing  2-30  per 

cent,    of    carbon,    without    graphite,    and    having    a 
crystalline  structure  I  mixed  crystals,  in 

an  electrically  heated  porcelain  tube  in  a  stn  ying 

mixtures  i  :-!'•  aid  dioxide  at  temperatures 

betwi  and  1050   C.     The  lose  oi  carbon  was  not 

grade  :    a  sharp  line  of  demarcation  between 

tin    d  ner  i     inn. 

The  carbon  dioxide  reacted  with  the  cai  bon  of  the  cemen- 
and  at  the  line  of  demarcation  thi  cementifa  ci     tals 
were    smaller    but    not    altered    in    structure.     The    less 
secot  tation  of  carbon  took  place  the  thick)  i 

the  decarb  v  iron  containing  2-'.!4  per 

iilmn,  of  whii  b  2-89  per  cent,  was  graphite, 

3     6    hours    at  temperatures    between 
.  and   1000°  C.  in  a  current  of  pure  oarbon  dio 


The  outer  layer  was  ferrite  with  partially  oxidised  graphite, 
i  If  innei  layi  i  n      ferrite  and  changed  graphite,  while  the 
lite  .ied  n:i  I:  uiged  graphite,      fixtures 
ionoxid(   and  dioxide  oxidised  the  graphite  at 
high  t.  i.  but  the  tate  ,-t  oxidation  wa<  slow,  and 

Dai  layer  no  graphite  was  found,  but  only 
austenite  containing  0-6  to  0-7  per  cenl  oi  arbon.  Ex- 
periment* in      hie]    Svi    varieties  "t  pig       in  were  placed 

.i  i  >ni  ral  steel  cylindei .  containing  0-08  1 1 

'I  heated  simultaneously  in  a  strei rbon 

dioxide,  showed  that  the  same  L.i-  which  decarburised  a 
graphitic  pig  iron  cemented  the  steel  cylinder  up  to  0-fi 
o-7  per  cent,  oi  carbon.     By  a  comparison  of  the  various 
i-   it   was  shown  that   the  separated  ti  nipi-r  carbon 

'     re    easily    oxidised    than    graphite    and    that 

cementite  carbon  was  easily  oxidised.  Technically  the 
decomposition  of  the  cementite  must  be  avoided,  and  then 
us  mixture  relatively  rich  in  carh"ii  monoxide  "ill 
quickly  decarburise  without  affecting  the  surface  of  the 
work,  and  a  malleable  layer  2  to  3  mm.  thick  will  be 
obtained,  the  cementite  decomposing  into  fen  it.-  and 
carbon  rendering  the  decarburisation  of  the  interior 
difficult.— A.  H.  C. 


Manganest  insted;  Determination  of bytfu   Volhard- 

Wolf}     method.      A.  Kavsser.     Chem.-Zeit.,  1910,     34, 
1225—122H. 

One  gram  of  the  steel  is  dissolved  in  25  c.e.  of  hydrochloric 
acid  (sp.  gr.  1-12),  and  to  the  hot  solution  a  compressed 
lozenge  of  potassium  chlorate  1 1  grin.)  is  added,  the  heating 
g  then  continued  until  the  salt  has  slowly  dissolved. 
The  oxidised  solution  is  boiled  for  some  minutes  until  all 
the  free  chlorine  has  disappeared,  and  then  titrated  whilst 
hot  in  the  ordinary  manner  with  permanganate,  an  excess 
of  zinc  being  avoided.  In  this  way  it  is  possible  to  effect 
an  accurate  determination  in  15  to  20  mins.  In  the 
case  of  pig-iron,  it  is  necessary  to  use  two  to  three,  and 
with  metals  of  very  high  carbon  content,  five  to  six 
chlorate  lozenges  in  order  to  eliminate  the  carbon  entirely. 
The  process  is  just  as  applicable  to  alloys  containing 
80  per  cent,  of  manganese  as  to  steels  with  a  manganese 
content  of  only  0-1  per  cent. — C.  A.  W. 


Metals  ;    The  wet  oxidation  of .     Part  J.     The  rusting 

of  iron.     B.  Lambert  and  J.  C.  Thomson,     (hem.  Soe. 
Proc,  1910,  26,  290—291. 

The  work  published  up  to  the  present  time  on  the  subject 
of  the  rusting  of  iron  cannot  he  held  to  prove  the  fact  that 
pure  iron  will  not  undergo  visible  oxidation  in  contact 
with  pure  water  and  pure  oxygen.  In  almost  all  previous 
investigations,  commercial  iron  of  the  highest  obtainable 
degree  of  purity  has  been  used,  but,  from  a  chemical  point 
of  view,  the  impurities  contained  in  the  iron  must  have 
been  considerable,  even  in  the  most  favourable  circum- 
stances. The  authors  have  shown  that  pure  iron,  pro- 
pared  from  pure  ferric  nitrate  by  igniting  to  form  the 
oxide  and  subsequently  reducing  in  a  pure  iridium  boat 
in  a  current  of  pure  hydrogen,  does  not  show  visible 
oxidation  after  long  exposure  to  pure  water  and  pure 
oxygen.  The  experiments  were  carried  out  in  vessels  of 
clear  fused  siiica,  the  water  was  distilled  in  a  vacuum  from 
a  solution  of  barium  hydroxide,  and  the  oxygen  was  pre- 
pared by  the  electrolysis  of  a  solution  of  highly  purified 
barium  hydroxide.  It  has  been  shown,  further,  that  iron 
containing  a  slight  trace  of  impurity  will  undergo  oxidation 
under  tin-  same  conditions,  even  when  there  is  no  possi- 
bility of  an  acid  substance  being  either  present  or  formed 
during  the  reaction. 

Iron;    Rusting  of .     V.  Andstrom.     Z.  anorg.  Chem., 

1910,  69,  10—21. 

The  author's  experiments  show  that  the  action  of  ordinary 
water,  containing  dissolved  oxygen  and  carbon  dioxide, 
on  iron  which  i*  not  appreciably  affected  by  boiled  water 
ceases  in  less  than  60  hours  when  the  system  is  closed, 
that  is  when  the  vessel  containing  the  iron  is  completely 
filled    with    the    water.     The    oxygen    is    quantitatively 
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utilised  in  (hi   prodi  ,,n.l 

■  linosi  the  calculated 

"'  "■  "  in     ,: 

■ml   mctallii 
ran   ilowlj   Indeed,  i  1 1„ 

w.'ll  know  ii  i  bi 
1903,    748,    1362]    is,    thi  refon  .    roji 

irded    .-is    accelen ■     i  u  ting 
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.     B 
'/..  Cheni.   In. I.   Kolloide,   1910,  7.  21 

author  amplifies  the  hypothesis  pu1  forward  by  him  in 
1903  (this  J.,   1905,   I009J  that   troi 
whi  Ii  the  partii  les  i  ii  ,ik 

small,  in  other  worcU  I  hat  it  is  s 

oementite   in  iron  (solid   ceincntitc-ferrosolj  intermediate 
betww  n  lb.'  i ni.  solutioi  .  lum, 

pearlite.     Heyu    and     Bauer's     so-called     "os ndite " 

J.,  1006,987    ■  risedbyl  In  n       1 1 ostitui  n( 

of  annealed  steel  havin  tin  highest  velocity  of  solutioi 
suhphurio  aoid,  pi  b  corresponds  to  a  condition  where 
the  in.ostiic  content  is  :>i  a  maximum  ( i« iii_r  to  the 
inui'li  finer  state  of  division  of  tho  cementite  in  thi  trooBtite, 
the  latter  will  dissoli  i  more  rapidly  in  sulphurii  aoid  than 
i  lit.-,  .m. I  ii  will  al>..  di  ".  i  ban  marten- 

Bite,  since  in  the  latter,  which  consists  oi  a  single  phase 
(iiii.v.l  crystals),  the  solution  will  not  be  aided  bj  looal 
couples  between  two  different  constituents  (com] 
Ericson-Auren,  and  Palmaer,  this  J.,  1902,  126).  On 
annealing  steel  at  gradually  rising  temperatures,  Irooatitc 
i-  formed  from  the  marl  — i!  in  incren 
until  .ii  about  Jim  i  .  all  the  martensite  is  converted  into 
troostite;    onlj    then,   and    toll  "ply-   does   the 

coagulation   of   the    I ■   format]  trlite, 

begin.     Sorbite  is  i 

incompletely    coagulated,    or    convei  pearlite. 

Similar  colloidal  constituents   t..   tro 

present  in  ni.  ke]   and  man  ■  i  .1  i'  is  pointi  .1 

out  that  the  production  of  tho  colloid  conditio! 

panicd    bj    increase   of   elasticity   and   t .>n^hn. 

probable  that   colloid  constituents  are   present    in  alloys 

much    more   widely   than    has    been    hitherto   considered 

possible.     A.  S. 


'  i    in    ■      t^.     I  .nil!' 

and     B.     Delachanal.     Comptes     rend.,      1910,     151, 
881     J83 

1'khm  the  .  lamination  oi 

bron ebb,  a   ph os phor- bronze,  and  two  samples  of  tin,  it  is 

com  luded  that  :■    1.  8  ided  from 

1  to  30  times  their  voluim  ol    ;as,  chiefly  hydt 

monoxide  and  dioxide.     2.  In  sound 

almost  entirely  hydrogi  n.     3.  In  unsound 

arbon  oxides  oi  i  urs.     i.   Hot   i 
.  ontain  1-  - 

en  when  in  notable  amount,  has   no  injm 
effe<  t  on  the  me<  hanii  al  p 
<<.  Phosphor-bronze  contains  verj  littl 

ids  and  hydrogen  :    phospl 
■is  in  and  itei  I,  the  sol  a  the 

metal.     7.   Commercial   tin  contains    i   small   ■ 
hydrogen  and  oxides 
exhibits  the  phenomi  non  of  "  spitl 


Bron  1.      Grei 

rend,   1910.  151.  870-   ^71. 

QUENC  MING  a  i  .' 

its  resistance  to  Bhoi  k       If  this        ■  ■      use  tho  quern 
suppi  rtly    or    entirely,    the    transformation 

to  temperatures 
which    that    transformati  should    increasi    the 

hardness.     This  was  found  i"  be  the  <  a-, ■;    twi 
ippei  86    tin  15;    2.  copper  80,  tin  20),  cast  ii   | 
mm.  tn\ok,  gave  the  following  tii.'iir.s  for  bar 


1  .n.  II 

i  ntreated 
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do. 

,, 

1M 
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In  ii» 
i.  tunl  physn  .■  >  hen 
ipplj  i 

Ziiie  ;    Production  "I 

:      ■     7io. 

d  metall*  tin  .lit.  ■  tlj  •  by 

■  it. ■.  til    mi    ' 
qua]    parts   "i    pots    .urn    ' 
K.sio,.  having  a   melting   point   ol   743   <   .   with   6 

n.iii'  -•  -ih.  ate,  » In.  Ii  Iowi  red  1 1"  mi  Iting  point 
Unfortunately  the  solubility  of  rim    sulphide 
ni  this  composition  amounted  only  to  0-8  par  cent,  at 
as  the   \.  I 

liable  a  sn th  electro!  ed.     A  mixture 

odium  Bulphide  and  iron  sulphide  ol  il mpoaition, 

nrhii  h    sodium    sulphide  i    in 

amount    equivalent    to   the    ir..n    sulphide    passing    into 

ion   at    the   iron  anode,  al  '"O'- 

An  attempt  was  then  made  in  -i  bath  "i  Bimflai  i  omposition 

to  'ii 

ipitation    process,   a    prodnot,   eompi  mm 

sulphide  and  tin.  ly  divided  ir. m.  being  mixed  with  Bin  sul 

phide  and  healed  for  some  time  at  a<  onstant  t<  mperatnre. 

But  tures  from  below  920   up  to  960°C.,  then 

do  apprei  tini .     Ew  n   bj    em- 

'  .1  t.  mperature,  with 
Ling  in.  r<  ..  •   1  he 

zinc  f<>r  the  m..-t  part  in  tl\.-  form  i 
|.n  veiiti  .1  :    whilst   thi    addition  of  lead  lulphii 
bat  Ii.  was  f<  m  d  injuriously 

the  fluidity  of  the  melt.-  <  .  A.  W. 

int'l   . 

ii    II""    in     nd   W.  Mi  stop itm  b.     i 

Min.  Eng.,  1910,917 
inr  authors    this  J.,   I'«  0,  241 

amined  the  behaviour  of  calcium  sulpl  icing 

.  onditions,  and  the  i  I 

it.     In   an 

the  eulphidi 
plete  When  mixed  with  carl 

in    n 

mainly   to 

i 

!    at    ordinary    b  air. 

nun 

•hur 
in  a  mos- 

ad- 
nuxture  "f  about    1".  per  i 

97  i 

whii  h  would  '  iction 

i.l.n  a.     In  the 

-  the 

.  i-'ars 
r.iliu     I  ' 

tin  considerable  ium  sulphide.     In  a 

reducing  I  '.lining  calcium 
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sulpha-  nun  sulphide  formed,  is  found  partly  in 

bul    mostly  in  the  slag.     In  the  Bmel 

with  gypsum  as  sulphurising  agent  and 
little  iron,  ii  is  essential  that  the  gypsum  be  reduced  by 
carbon  mon  oarbon  in  the  upper  part- of  the 

funuice  at  a  temperature  between  800   and  1000'  C.  and 
that  the  calcium  sulphki  with  the  metalho 

oxide,  before  it  can  cuter  the  slag.— W;  C  11. 


Tellurium ;     Alloys  of  with  cadmium  and  t  l 

Kobayashi.    Z.    anorg.    (hem..    191(1.    69,    1—9. 

.-   Bhows   that   tellurium  and    cadmium 

com  bin.'  t,.  form  the  compound,  TeCd,  which  melts  at  aboul 

l"  11    C,  but  exists  in  the  melts  only  in  equilibrium  with  an 

oi     tellurium.      With     tin.     tellurium     forms     the 

compound,  TeSn,   melting  at  780   i  ..  and    tl 

euteotic   with  tellurium,  containing   86   per  eent.   of  the 

latter  and  melting  his  substantially  confirms  the 

work  of  Fay  (this  J.,  1907, 1052) and  of  Biltzand  Mecklen- 

.:.  anorg.  (  hem.,  1909,  64,  226).     N<  ither  i  ompound 

forms    mixed    crystals    with   its   components.     Cadmium 

lurium  up  to  1-2  per  cent,  at  700°  C,  and.  at 

higher  temperatures,  the  solubility  is  probably  greater. 

— F.  SuDN. 


Constitution  of  J  Blome.     Set  XVI. 


Norwegian    nickel,  rapper  and  sulphur   mines.     For.  Off. 
Ann.  t.    1910.      [T.K  ] 

The  Evje  nickel  mine  has  been  considerably  extended, 
and  an  aerial  ropeway  built  from  the  mine  to  the  smelting 
hut ;  6,600  toDS  oi  ore  were  treated  during  1909  and  108 
tons  of  nickel  copper  matts  exported,  assaying  about  70 
dlic  nickel.  A  new  company,  the  Kris- 
tianasands  Nickelraffineringsvaerk,  has  been  formed, 
winch  will  treat  the  ore  from  Evje  and  produce  pure 
copper  and  nicki  with  Hybinette's  methods, 

a]  produced  about   6,000  tons  dm  ii  a 
When    all    the   dri  hinery    is   fitted    up 

it  is  hoped  that  >i  production  of  60,000  tons  v  ill  be  reached 
in  19  tons  in  1911  ;   500  mi  n  arc    mployed 

at   this    mine.     Meraker    mine    produced    about    19,000 
!-"•  per  rent,  sulphur  and  1  per  cent,  copper. 
The  number  of  mon  employed  was  I7">.     Ytteroen  mine 
prod  Fosgrubcn    about    1,800 

tons  .     ■  1,250  new  pyrites 

mim  oen  is  expected   to   be   in   working  order 

towards  the  end  of  1910.  It  i-  hoped  that  70,000  tons  of 
ore  of  42  per  cent,  sulphur  can  be  produced  al  this  mine. 
Thc>  i        working  in  the  south  of  Norway, 

namely,  at  Hadeland  and  in  Hakedal.  Thi  two  mines 
prod  'her  18,100  tons   oi   zinc  ore  and  employed 

about  200  D 

Patents. 

Steel;   Process  and  apparatus  for  the  production  of 

II.  Johnson,  Sheffield.     Eng.  Pat.  26,551,  Nov.  16,  1(mi(i 

A  double  bhded,  cylindrical  converter  is  mounted 
to  i  i  I   an  axis  at   right   angles  to  that  of  the 

converter.   ..</..   on   hollofl    trt  urging   openings 

bein.  !   in  or  about   a  line  with   the   trunnions. 

One  end  of  the  converter  is  provided  with  ordinary 
tuyeres  and  the  other  end  with  surface-blowing  fcn 
or  with  electrodes,  the  apparatus  being  first  employed  as 
an  ordinary  converter  and  finally  inverted  for  the  purifi- 
cation of  the  metal  by  surface-blowing  oi  electrical 
means.— \V.  E.  I     P. 


Steam  turbine    Hades    mad\    from    pun    iron   and 

Akt.  Ges.  Browi  ind  Co.,    Baden,  Switzerland 

I'at.   27,217,   Nov.   23,    1009.     Under  Int.   Conv 
Feb.  4,  1909. 

The  blades  are  made  of  an  alloy  of  pure  iron  and  nickel, 
absolutely  free  from  carbon. — W.  E.  I ■'.  I'. 


Iran;    Process   of  extracting  ■ from   its  ores.     S.   U- 

-Martin.  i  hioago,  II!..  Assignor  to  W.  0.  Bartholomew, 

St,    Louis.    Mo.,   and    E.   Sebauf,  .St.   Mary's,  Mo.      U.S. 
Pat.  975,625,  Nov.    15,   1910. 

The  process  consists  of  smelting  ores  in  the  blast-furnace, 
using  for  the  blast,  air  containing  nitrogen  peroxide. — T.  St. 

Chronu  steel  and  certain  .»/  its  alloys  ;  Application  of 

to  the  manufacture  of  walls  far  strong  boxes  or  stl  el  chanii 
which   cannot   tn    an /tul    by  the  jit  af    the    oxyhydroi 
/lame,  tin  uc>  ti/li  in  flame  or  lla  like.      F.  Krupp  Akt.-Ges- 
Fr.    I'at.    416,061,    April    4,    1910.      Under    Int.    Conv., 
Aug.  23,   1909. 

Im  order  toobtain  a  metal  of  great  resistance,  yet  not 
too  brittle,  chromium  is  added  to  steel  in  greater  quantity, 
the  smaller  the  content  of    carbon.      In  general  the  mill- 

5*42 

imum  content  of  chromium  is  about      — -  percent.,  where 

v  U 
C  is  the  percentage  of  carbon.  It  is.  however,  advan- 
tageous to  add  small  quantities  of  silicon  and  tungsten, 
and,  in  this  ease,  a  smaller  amount  of  chromium  may  be 
employed.  By  the  addition  of  tungsten,  a  naturally 
hard  alloy  containing:  carbon,  1;  chromium.  9  ;  and 
tungsten,  3  per  cent.  :   can  be  obtained. — C,  A.  W. 

Cementation;     Method   of  and    apparatus    therefor. 

The     New     Departure    Manufacturing    Co.     Fr.     Pat. 
416,106,  .May  19,  1910.      Under  Int.  Conv.,  Jan.  10,  1910. 

The  object,  heated  in  a  closed  chamber  with  the  exclusion 
of  air,  is  brought  into  contactwitha  carboniferous  vapour 
which  has  been  previously  heated  to  the  same  or  a  higher 
temperature.  The  apparatus  consists  of  a  cylindrical 
muffle,  for  the  reception  of  the  object,  provided  with  holes 
at  the  base  and  with  an  outlet  tube  at  the  top.  This 
muffle  )  raised  slightly  above  the  floor  of  an  outer  concentric 
cylindei  containing  a  valved  inlet  tube  for  the  admission 
of  liquid  hydrocarbon,  anil,  finally,  the  whole  arrange- 
ment is  surrounded  by  a  cylindrical  chamber  provided 
at  the  base  with  tangential  oil  and  petrol  burners.  The 
air  is  first  driven  from  the  apparatus  by  admitting  into 
the  intermediate  chamber  a  small  amount  of  liquid  hydro- 
carbon which  volatilises  into  the  muffle.  When  the  object 
has  linn  raised  to  the  requisite  temperature,  as  deter- 
mined by  a  pyrometer  suspended  in  the  outlet  at  the  top, 
a  liquid  hydrocarbon  is  allowed  to  flow  slowly  into  the 
intermediate  chamber,  where  it  is  volatilised  and  forced 
into  the  interior  multle.      After  some  time,  if  it    be  desired 

to  obtain  in  tin-  object  a  i e  even  distribution  of  carbon, 

mi  pi  ci  of  a  highly  carburised  surface,  the  stream  of  vapour 
is  cut  oil  and  the  object  is  heated  for  a  further  period  by 
itself.  The  gases  emerging  from  the  muffle  may  be  passed 
into  tin-  exterior  chamber  and  utilised  for  heating  the 
furnace. — ('.  A.  W. 


Convert'  ri      !< 


A.    Cmille.     Fr. 
L909. 


Pat.    410,771,   Aug.    14, 


Ax  ordinary  converter,  with  an  interior  lining  elliptical 
in  section,  is  provided  with  one  or  several  electrodes  of 
the  same,  oi  oppositi  polarity.  It  may  be  lilted  with 
tuyeres  at  the  bottom,  in  which  case  the  electrodes 
aiv  lived  iii  the  side,  under  the  mouth  ;  or  with  tuyeres  at 
the  side,  lie-  electrodes  being  then  passed  through  opcir 
in  the  cap.  In  the  first  ease,  the  converter  is  placed  in  a 
horizontal  position  when  the  current  is  passed,  in  the 
second  case,  however,  it  is  brought  into  the  vertical 
position  a'  oi.ro.  .Moreover,  when  lateral  Mowing  is 
employed,  two  sets  of  tuyeres  are  provided,  one  set, 
horizontal^  inclined,  being  arranged  above  the  surface 
of  the  metal;  whilst  the  other  set.  vertically  inclined, 
open  directly  into  the  mass.  Through  these  tuyeres, 
different  ga  e  ,  oxidising,  reducing  or  neutral,  can  be 
pa  ed.  Each  electrode  is  constituted  by  a  carbon  rod 
composed  of  two  separate  pieces;  the  bottom  piece 
with  rounded  end  forms  the  true  electrode,  the  top 
piece,  which  is  entirely  traversed  by  a  metal  conductor, 
serving  only  to  support  the  lower  one,  and  to  convey 
the  current.  The  electrodes  are  fixed  at  the  top  in  collars, 
lined  with  copper,  and  supported  upon  arms  provided  with. 
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bail-joints,  bo  thai  tho 

■  be  ii 1. 1  iii.-. i  in  an)  din  i  lion  in 
th.      \li. i' 
the    in.  I 

.1  terminal,  or,  in  thi 
it  can  1 «-  marie  hollow  and  1 1 

in  order  to  keep  the  lower  electrod i      Wl 

(or  sei  era!  of  thi  is  employed,  thi 

between  this  elect  rode  ana  thi 
of  the  converter,     [n  order  to  pn  vent  induction 
and  the  production 

in    several    sections    insulated    from    one    another,     Tho 

calculated  amount   ol   limi    h 

the  converter,  tho  metal  i  ■  added  and  I 

I.     The  tic.  1 1...  I.     are  then  lowered  to  the  Burface 
of  the  bath,  the  current  is  pae  od  until  the  m 
oiently  heated  j    when,  finalh .  1 1  ■ 

from  i  In-  converter  and  the  blast  i  .  in  tho 

ordinary  manner.     The  sulphur,   pi  mganesc 

ami  silicon  are  thus  elii  I  bo  compli 

'  '• 
tap-hole  at  the  aide  «  hi  n  a  t< 
u . 


Boasting  of  ores.     A.  Rs md   K    J    '      i    »    H 

-  I 

A  special  furnace,  with  a  stirrinj  devi  ribed, 

by  i 

acids  contained  in  th  ithochloridi 

roast,  are  obtained  in  a  coi  i  and  pure 

and  .u  tho  same  time,  a  fuel  and  lal 

I.     An  intimate  mixture  oi  the  ore  and  i  hi 
is  tirst   heated  by  direcl   contact   wiili  combustion   .. 
t..  a  temperature  insufficient  to 
tin.  charge  t"  reaot  with  each  other.     It  is  then  b 

banically   to   another   compartment    of   the   fun 
where  by  effective  mechanical  stirring,  the  oxidising  air, 

and  particles  of  ore  and  sail  arel J.'  intoi  ich  intimate 

contact,  that,  without    further   heati 
takes  place.     The  heat  developed  bj 
cient  in  the  case  of  an  ore  cont   inii  .  -'     I   pet     ent.  of 
copper,  and  3     !  lulphur,  mixed  with  1"     12 

per  cent,  of  common  salt,  !  the 

chai  As  the  chlori  Ii  preferably 

oarried  out  at  from  50  I  '..  it  is  tin. 

in  the  preliminary  hi  liso  tho  temperature  of  the 

charge  to  200 

heat    maj    be   supplied   during   the  chlori 
by  leading  the  comb  round  and  under  the 

chloridising    compartment,     or    by  hot    air. 

...I  sulphur  in.i\   i  alone 

bj   the  combu  tion  .  the  salt  being  charged  directly 

into   the   chloridising   compartment.     Thi 
bo   heated   to  a   much   higher  tem]  tan   would 

be  possible  with  a  mixture  of  ore  and  salt.     In  thi 
ing   furnace  described,   th  irtment   is 

siiuiit.il  immediately   below  the  furnace  into  which 
combustion     gases   are   led.     The   charge   is   transferred 
through    communicating    channels.     Shelves    are    i 
below  the  channels  so  that  these  latter  are  kept  all 
full  of  the  charge,  thus  preventing  the  a 
between  the  two  compartments.     Adjm 
to  the  Btirring  device  of  the  partment, 

continuously  remove  the  charge  from  the  shelvt 
the  feeding  device  in  tit.-  upper  compartment  keeps  the 
channels  full. — T.  St. 

Ore-roasting  Jwmace.     J.    B.    F.    Herreahoff,    Assignor  to 
Nichols   Copper   Co.,   Ne\i  76,175 

Nov.  22,  1910. 
The    cylindrical    furnace   casing   contains    a    numb 
superposed    Soon   and   a   central,  vertical. 
extending  through  the  bottom  of  the  furnace  and  cl 
at  its  up]  cr  end.     The  shaft  i-  surrounded  bj 
which  extends  through  the  top  of  the  furnai  i 
which  rabble-arms  are  attached,  the  lattei 
with   internal  cooling  channels  which 
the  interior  of  the  shaft  and  sleeve  tespectiv. 
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The    improvement 
1. urning  fuel  in  s 

•  •iient.  and  ii    is 
or  iron,  I  b 

in  win.  h  thi    in.  ;   is 
supply  ol  the  n arj   hi 

sulphur   . 

i-  hi 
fun 
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1)  A 

i 

i -ing 
the 

I    mixture 

material  and  an  amidir.e  or  amid.-  compi  >an- 

imide.  (c)  a  .  vanamidc  in  |  f »  halogen  compound, 
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(d)    •  g    material    and    a    cyanamide,    (c) 

cyanogen- bearing   material,   a   .  and  a  halogen 

compound. — T.  St. 

Zinc  ;  Process  of  producing  tnttallic .     0.  B. -Dawson, 

El  Paso,   lex.     OS.    Pal  Nov.    22,    1910. 

In"  the  production  of  zinc  in  a  vertical  furnace,  sufficient 
carbon  monoxide  or  water  gas  is  introduced  into  the  zinc 
vapour,  at  or  above  the  zone  of  combustion,  to  combine 
with  the  i  rit  ;  a  suitable  gas  is  also  introduced 

near  the  outlet  ol  the  furnace  to  prevent  oxidation  and 
assist  the  flow  of  the  vapour  to  the  condensing  chamber. 

— W.  E.  F.  P. 

it ;     Process    for    obtaining    easily    oxidimbli    . 

A.  Zavelberg.     Ger.  Tat.  226,267,  Feb.  23,   1908. 

Fob  the  recovery  of  easily  oxidisable  metals  such  as  zinc, 
a  reaction  chamber  is  heated  to  int  .  then  the 

supply  of  heat  is  cut  off  by  a  pas-tight  damper,  the  charge 
of  ore  and  reducing  material  is  introduced,  and  the  reaction 
chamber  closed.  The  vapours  of  the  metal  pass  through 
suitable  openings  into  receivers.— A.  S. 

Magnesium  and  its  alloys  ;    Melting  and  casting  of  ■ . 

Chem.    Fabr.    Griesheim-Elektron.     Fr.    Pat.    416,534, 
May  30.  1910.     Under  Int.  Conv.,  Nov.  19,  1909. 

Ik  order  to  prevent  the  attack  of  magnesium  or  its  alloys 
by  the  oxygen  and  nitrogen  of  the  air,  especially  during 
their  melting  and  casting,  from  01  to  0-5  per  cent,  of 
metallic  calcium  or  strontium  is  incorporated  with  the 
metal  beforehand — possibly  during  the  electrolytic  pre- 
paration. Instead  of  calcium  or  strontium,  an  equivalent 
amount  of  any  one  of  their  compounds  (e.g.,  limestone) 
which  is  decomposed  by  magnesium,  may  be  employed ; 
barium  and  its  compounds  are  not,  however,  suitable. 
Treated  in  this  way  magnesium  or  its  alloys  may  be  cast 
at  a  temperature  some  distance  above  their  melting  points 
without  the  formation  of  oxide  or  nitride  or  the  contamina- 
tion of  the  metal  with  hydrogen,  the  calcium,  in  fact, 
forming  a  metallic  hvdride  which  floats  upon  the  surface 
of  the  bath.— C.  A.  VY. 

Melting   furnaces ;     Method    of   lining   - .     Poldihiitte 

Tiegelguss-stahl-fabr.     Fr.      Pat.     416,585,     May     31, 
1910.     Under  Int.  Conv.,  June  11,  1909. 

The  interior  of  the  furnace  which  comes  into  contact  with 
the  metallic  bath  or  the  slag  is  provided  with  a  fa 
composed  of  aluminium  silicate,  pure  alumina  or  a  mixture 
of  the  two,  according  to  the  degree  of  refractoriness  it  is 
desired  to  obtain.  This  protective  layer  is  mixed  with 
certain  foreign  bodies,  such  as  iron,  manganese  or  their 
compounds,  so  that,  while  the  proportion  ol  these  b 
is  too  small  to  damage  the  refrat 

the  latter  is  made  sufficiently  plastic  and  fn  |  the 

mecl.  tins  to  which,  especially  when  the  chi 

I.  it   may  b  ted.     In  furnaces  having  a 

Dasic  lining,  tie  lin  considerable 

quantities  of  magnesium  compounds.  In  order  to  form 
the  facing,  a  charge  of  metal,  containing  oxygen  but  poor 
in  silicon,  is  melted  in  the  furnace  and  subsequently 
reduced  by  means  of  aluminium  or  aluminium  alloy  free 
from  silicon.  By  this  means,  a  hard  and  adhei 
ofah  Jumina  is  obtained  on  the  surfaces] 

with  the  bath.  The  furnace  may  then  be  employed  for 
the  treatment  of  more  silicious  eh  \.  \\. ' 

Radio-active  metals  :    Extraction  of from  urea.     J.  B. 

Hannay.      Fr.  Pat.  416,588,  May  31,  1910. 
The  method  for  the  separation  of  radio  a'  :tive  metals  is 
intended   chiefly  for  application  to  ores   containing 
phides,  such  as  those  of  antimony,  copper,  lead,   m 
denum,   or   uranium,   which  arc  more  or  less  volatili 
high  temperatures.     From  an  ore  of  this  kind,  the  radio, 
acti.  -n  be  volatilised  as  sulphides  by  beating  tie- 

material  in  a  ret  ,  ,,„  ,1 

at  the  upper  part  of  a  blast-furnace  when  sufficient  coke  is 
employed    below.     The   fni  .,    the 

furnace  are  brought  into  contact  with  "air  ;    by  this  mi 


th-v  are  oxidised  and  made  to  deposit  as  a  powder  in 
chambers  provided  for  the  purpose.  This  powder,  com- 
posed of  a  mixture  of  sulphides  and  oxides,  is  again  heated 
in  the  same  blast-furnace,  if  necessary  after  the  addition 
of  a  small  quantity  of  a  volatile  sulphide,  the  repeated 
distillations  being  continued  until  the  desired  concentration 
of  radio-active  metals  is  obtained.  During  the  operation, 
the  gi cater  part  of  the  accompanying  metals  are  reduced 
and  sink  to  the  bottom  of  the  furnace,  where  they  can  be 
collected  free  from  radio-active  metals. — C.  A.  \V. 

Separating  ingredients  of  cotnininutul  matt  rial  [ores,  etc.]; 

Process    of    .     W.     Fairweather,    London.     From 

Huti  Electrostatic  Separator  Co.,  Boston,  U.S.A. 
Eng.  Pat.  25,768,  Nov.  S,  1909. 

See  Fr.  Pat.  411,116  of  1909  ;  this  J.,  1910,  958.— T.  F.  B. 

Magu  intra  and  alloys  (hereof  ;    Milting  and  casting . 

G.  W.  Johnson,  London.  From  Chem.  Fabr.  Griesheim- 
Elektron.  Frankfort  on  Maine,  Germany.  Eng.  Pat. 
27,132,  Nov.  22,  1909. 

See  Fr.  Pat,  416,534  of  1910  ;  preceding.— T.  F.  B. 

Milting  and  refining  furnaces.     F.  J.  Brougham,  London. 

From   Poldihiitte  Tiegelguszstahlfabrik,  Vienna.     Eng. 

Pat.  5267,  March  2,  1,910. 
See  Fr.  Pat.  413,207  of  1910  ;  this  J.,  1910,  1113.— T.  F.  B. 

Furnaces  for  the  production  of  cast  iron  and  steel.  F. 
Resinelli,  Vado  Ligure,  Italy.  U.S.  Pat.  975,998, 
Nov.  15,  1910. 

See  Fr.  Pat.  404,026  of  1909  ;  this  J.,  1910,  95.— T.  F.  B. 

Carbonizing  ;    Process  of,  and  apparatus  for  .     A.  F. 

Rockwell,  Assignor  to  The  New  Departure  Manufacturing 
Co..  Bristol,  Conn.  U.S.  Pat.  975,076  and  975,077, 
Nov.  8,  1910. 

See  Fr.  Pat.  416,106  of  1910  ;  preceding.— T.  F.  B. 

Pyrophoric  mass  [alloy].  C.  Auer  von  Welsbach,  Vienna, 
Assignor  to  Treibacher  Chem.  Werke  tics.  m.  b.  H., 
Trieste.  Austria-Hungary.  U.S.  Pat.  976,760,  Nov.  22, 
1910. 

See  Fr.  Pat.  407.117  of  1909  and  Addition  thereto;   this 

J.,  1910,  574,  636.— T.  F.  B. 


Bringing  a  gas  into  contact  with  a  liquid.     Eng.  Pat.  25.679. 
See  I. 


XL— ELECTRO-CHEMISTRY. 

Zinc  amalgams  and  the  Clark  normal  cell.  E.  Cohen  and 
P.  J.  H.  van  Ginnckiii.  Z.  phv.sik.  Chem.,  1910,  75, 
437_493.     (See  also  this  J.,  1910,  358.) 

The  authors  describe  at  length  methods  of  preparing  pure 
amalgams  of  zinc,  and  the  electromotive  and  dilatomctric 
methods  of  studying  their  behaviour  and  elaborating  the 
zinc-mercury  phase  diagram.  The  results  lead  to  the 
discovery  of  two  temperatures  (429°  and  20°  C.)  at  which 
there  is  equilibrium  between  two  solid  phases.  The  10  per 
cent,  (by  weight)  amalgam  therefore  shows  a  transition 
point  at  each  of  these  temperatures.  The  change  at  42-9° 
C.  proceeds  quite  rapidly  on  cooling,  and  in  any  case  does 
not  affect  the  utility  of  the  Clark  cell,  which  is  not  used 
at  such  high  temperatures.  If  however  the  amalgam  is 
cooled  below  Jo  C.  there  are  two  complications  which 
affect  its  use  in  the  <  Ink  celL  (")■  The  change  in  the 
solid  phase  at  20°  from  one  series  of  mixed  crystals  to 
another.  This  proceeds  very  slowly,  requiring  several 
ling  to  0°  C.  for  its  completion.  (6).  The 
alteration  in  the  composition  of  the  mixed  crystals  as  the 
This  change  also  takes  place  very 
-lowly  with  falling  temperature,  but  its  effect  is  not  so 
great"  as  that  of  (a).     The  effect  of  these  complications  is 
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Pat  11,716,  May  11 
1909, 

The  furnace  i-  provided  with  a  reeistai 
the  material  t«>  !><•  heated,  in  the  form  oi  a  resistor  having 
a  large  radiant  surface,  and  made  up  of  a  number  of  wedge- 
shaped   elements   alternati  ibli 

trans\ er-j-ly  with  respect  i"  each  othei   in 
temperature.    Any    variation    ol  the 

reaister  is  thus  compensated  f oi  b  between 

tho  elements,  and  the  resistor  automatically  preserves 
a  substantially  constant  cog  ivity.     [nan  alterna- 

tive form,  one  only  of  the  elements  is  automatically  movable 
with  changes  of  temperature.  The  resistor  is  supported 
st  the  ends,  along  each  e  chamber,  bj  red 

the  latter  having  openings  '  Illation  of  heat,  thus 

connecting    the    melting    chamber    with    the 
formed  between  the  upper  part   of  the  register  and  the 
oover  of  the  furnace.     Two  parallel  resistors,  each  formed 
of   a   number   of   elements,    inn  ected    in    -■ 

with  Bupports  at  the  -  ol  the  chaml 

and  intermediate  supports  >m  the  furnace  hearth 

for  the  inner  end-  of  the  elements.  'The  intermediate 
supports  are  spaced  apart,  and  the  space  thus  formed, 
together  with  the  openings  in  thi  nects 

the    spar,  -    ahOI  e     and     around     I 

with  tl  i  hambcr.      B    X 

Furnaces;    Electric    -         J.   Thomson,   New    5 

F.  A.  ,i.   Fit/i;  I  ills,   x  5 

11.717.  May  11,  1910.     I 

The  present  specification  detail 

such  as  is  used  in  the  furnace  described   in    I 

11,716   of    1910 
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diameter  s.>  a-  not  to  make  contact  with  ■ 
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Intain  the  Bow  of  current  produced. — B.  N. 

(1).  B  '""' 

'      1 
\\      Morri  on,    Des    Moini  -.    I 

i,980,  976,981,  and  976,092,  Nov,  16,  1910. 
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II,  1010. 


of  zin.  i  water,  and  adding  a  suitable  amount 

mium  sulphate  dnrin  in,   whereby  a 

oompoii  '"-  z''"'  oxide  a'"'  chromium  sulphate 

ipitated.     Tins  is  treated   with  alkaline 

solution,   sn  --sin in   hydroxid  ove  the 

sulphate,  thu  d  of  zinc  and  chromium 

oxides.     This   is   washed   to   remove  traces  of   sulphate, 

ii.l  packed  int..  suitable  grids.     (2).  To  zinc  oxide 

ifficient    potassium    bichromate   to    partially 

into  chromate,  and  the  mixture  of  zinc 

ohromate  is  eleotrolytically   reduoed   hi 

the  presence  of  an  alkaline  electrolyte,  or  the  substance 

before  reduction  mav  b<>  mixed  with  oxide  of  mercury. 

— B.  X. 


production    of   horizontal 

or    approximate!!/    horizontal    for    gas    reaction*. 

i.   Fabr.   Griesheim-El  ler.   Pat.   22S.422, 

May  B,  19 
Tin:  ga  thri   igh  a  series  of  louvre- 

like alii  -trike  the  arc  at  In  this  way 

the  arc.  which  on  -  is  forced  into  an 

imately   horizontal   position,   its  length  increasing 
the  number  of  slits  through  which  the  gas 
is  forced.     The  reaction-products  are  quickly  could  by 
_    -  which  docs  not  pass  through  the 
\.  s. 

peroxide;    Process  for  the  production 

of  by  discharges.     F.    Fischer. 

Pat.  228,425,  duly  22,  1909. 
The  claim  i  obtaining  ozone  or  hydrogen 

peroxide  by  blowing  dry  or  moisl  air  against  a  spark  or 

I  maintained  ant 
ally.  Tin-  following  is  a  description  of  one  method  oi 
carrying  out  the  invention.  Two  metal  arms  are  fixed 
trie  motor,  being  insulated  from  the 
latter  and  from  one  another,  tine  arm  carries  a  rod  of 
carbon  or  other  suitable  material  acting  as  one  electrode, 
whilst  the  other  carries  a  metal  spring,  which  so  lone  as 
tip-  mot  Iy  slowly,  bears 

the  electrode  on  the  other  arm.  The  current  used  to 
produce  the  arc  is  led  first  through  the  field  magnet  coil 
•i  t.i  the  metal  arms.  When  the  motor  attains  its 
normal  speed,  the  metal  spring  moves  away  from  the 
other  el.ctrode  owing  to  the  centrifugal  force   or  to  the 

if  the  air  current  (or  is  withdrav 

and  an  arc  is  pr  i:   the  arc  becomes  too  long, 

ad    the  current   strength  falls 

both  in  it  and  hi  the  field  ms  '  .   hi  nee  the  motor 

ore  slowly,  nod   the  metal  spring  approaches 

the  other  electrode.     If  the  the  motor 

ng    bears    against     the    other 

til  the  mot  normal  speed. 

;  I  it  ion    of  tl  current    si 

itermittent    or   continuous  arc   can   be 

\.  s. 

0.  Schonherr 
i   Hessberger,  Assignoi  hi    ^nilin  und  Soda 

■  '..     Ludwif  i     Rhine,     Germany.     U.S. 

976,002,  Nov.  15,  1910. 

iddition  of  April  26,   1906,  to  Ft.  Pat.  357,358  of 
L905;   tin-  J.,  1906,  lor,:;.    T.  F.  B. 


'         '       coating  for  .     H.  Viertel, 

..     and     i .  Crept  Vssignors    to 

oid  i  ....  Lichtenberg,  Germany.     I'.S. 
Pat.  976,319,  Nov.  22,  1910. 

Pat.  12,425of  1910  ;  thi    l     I ,  1064.— T.  F.  B. 

Electrical  dement.     A.   T.    K.    Estelli  or   to   Nya 

Accumulator  Al  jet   Jungner,  Fliseryd,  Si 

i    -    Pat  977,086,  Nov.  29,  1910. 

Pat.  8195  of  1909  ;    this  J..  1910,  286.— T.  F.  B. 


Electrolysis  of  aqueous  solutions  :   Apparatus  for  continuous 

.     A.  Pietzsch,  Triberg,  Germany,  and  E.  Stcinbuch, 

M.uithcv.   Assignors  to  Soc.   of  (hem.   Ind.  in    Bs 
Basle.     U.S.  Pat.  977,125,  Nov.  29,  1910. 

Si  i    IV.  Pat.  408,565  of  1909  ;  this  J..  1910,  638.— T.  F.  B. 

Furnact  :      Electric    .     J.     Harden,     London.     U.S. 

Pat.  077.303,  Nov.  29,  1910. 

See  Eng.  Pat.  8194  of  1909  ;  this  J.,  1909,  1047.— T.  F.  B. 

Process  of  treating   vegetable   matter.     U.S.    Pat.   970.037. 
See   V. 

Unhairing  and  tanning  hides.     U.S.  Pat.  976,036.     .Sec  XV. 


XII.— FATS  ;    OILS  ;    WAXES. 

Ammonium  salts  of  fatty  acids  (oleic,  palmitic,  stearic),. 
and  separation  of  oleic  acid  from  saturated  fatty  acids 
(palmitic  and  stearic).  P.  Falciola.  Gaz.  chim.  ital.,. 
1010.40.  II.,  217— 220. 

Ammonium    stearate    and    palmitate    were    prepared    by 

adding  an  excess  of  concentrated  ammonia  solution  to  a. 
hot  alcoholic  solution  of  the  corresponding  acid,  and  allow- 
ing to  cool.  The  normal  salts  thus  obtained  lost  ammonia 
slov.  K  even  at  the  ordinary  temperature  and  by  the  action 
of  water  were  converted  into  the  corresponding  acid  salts. 
Ammonium  oleate  was  obtained  by  passing  dry  ammonia 
gas  into  an  ethereal  solution  of  oleic  acid.  It  mixes 
with  water  to  form  a  colloidal,  gelatinous  liquid,  which 
cannot  be  filtered  through  paper,  and  which  troths 
abundantly  when  shaken  wttli  a  larger  quantity  of  water. 
It  is  much  more  soluble  in  alcohol  than  the  stearate  and 
palmitate  and  the  author  bases  on  this  behaviour  a 
method  of  separating  solid  from  liquid  fatty  acids.  At 
a  little  above  0°  C,  100  c.c.  of  absolute  alcohol,  rendered 
ammoniacal,  will  dissolve  31  grms.  of  ammonium  oleate, 
but  only  0-1  grm.  of  ammonium  stearate  and  0-5  grin,  of 
ammonium  palmitate.  The  proposed  method  is  as 
follows: — The  mixed  fatty  acid.-  are  dissolved  in  a  small 
quantity  of  warm  ether,  a  current  of  ammonia  gas  is 
.1  through  the  solution,  and  the  latter  is  cooled  to  the 
;ti\     t.  mperature.     After    expelling    the    ether,    the 

residue    I-    agitated    with    about     fOUI    lore.-    it-    volume    of 

ammoniacal  alcohol  cooled  to  0°  C,  and  after  breaking 
11)1  any  el. its  and  cooling  in  melting  ice,  tillered  with  the 
aid  of  the  pump,  and  the  precipitate  is  washed  with  a  small 
quantity  oi  cooled  alcohol.  From  the  nitrate  and 
precipitate  the  liquid  and  solid  fatty  acids  respectii 
are  separated  in  the  usual  manner.  The  method  whilst 
not  giving  entirely  exact  results,  is  stated  to  be  sufficiently 
accurate  for  technical  purposes,  and  the  author  has  used 
it  for  determining  the  liquid  and  solid  fatty  acids  of  tallow, 
lard,  sesame  oil,  etc. — A.  8. 

OUomargarim  :    Production  of  in  Ihi  ,ates. 

I'.S.  inter.   Rev.  Report.  1909—1910.     Oil,  Paint,  and 
Drug  Rep.,  Nov.  28,  1910.     [T.R.] 

Duitnra  the  fiscal  year  ended  June  30,  1910,  there  was 
produced  135,685,289  lb.  of  oleomargarine  free  from 
artificial  colouration  and  ti.170,991  lb.  of  the  product 
artificially  coloured,  or  a  total  of  141.sii2.2s2  lb.,  as 
i  ,i  total  of  02.2S2.S15  lb.  during  the  previous 
fiica]  year.  The  production  and  withdrawals  laxpaid 
Of  oleomargarine  during  the  fiscal  year  1010  were  the 
largest  since  the  inception  of  the  original  law  imposing 
a  tax  upon  the  regular  sale  and  manufacture  of  this  product. 
The  tax  collected  for  the  fiscal  '.ear  1910  amounted  to 
(689,856  *2.  an  increase  ol  onlj  (50,996.08  over  the  fiscal 
year  1909,  while  under  the  <>id  law  in  1002  there  was 
collected  on  a  smaller  produi  Hon  the  sum  oi  s2. 402. 532.72. 
The  small  increase  in  tax  collections  during  the  fiscal 
year  1910,  as  i  ompared  with  those  for  the  fiscal  year  1009, 
i-  dm  to  the  decreased  amount  of  oleomargarine  taxpaid 
at  the  rate  of  lo  cents  per  lb.  Exports  of  the  coloured 
product  showed  an  increase  of  317,302  lb.,  while  there 
was  a  decrease  of  15,383  lb.  in  the  uncoloured,  for  the 
fiscal  year  ended  June  30,  1910,  over  the  former  year. 


\  I  \  \l \      • 


1  >     Mil      I  \i\  I-     PIGMI  S  .       VABNI8H1  B;   RJ 


I'm  i 

Bmvttifying  oils,   fat*,   and   flu    lih 
\    \i  i  i 

Borah 

Ken    Sfork.     I   >    Pat.  075,447,   Nov,    15,   1910. 
IV.  Pat.  404,950  ol  1900  .    Ihi    J     ION  ,  222      I 

''''".  ■  thi 

like.     Eng.   Pat.    11,920.     >■•    l\ 

Inertating  tht   meltii 

(..!.   Pal     226,911.     Si     Mil 

Preparing  acidyl  ■'■  ,  ,    Pat,  220,1 1 1 


■  ill  \    rim  mil  i 


XIII.— PAINTS  ; 


PIGMENTS  ; 
RESINS. 


VARNISHED 


H'Ai'd    It  ml  , 


Folk's  J.   F.   S 

1910,  34.   1201 


(  hem.  Z'  il 


Item, 

tons. 
♦,127 
1,204 

1909. 
tons. 

Dmber    

1 

9,649 

The  im] 


llll|- 

lows 


id 

oral 

■ 

-      


Thk    product,   r.l'N  0    :'ll   nil   ..n  O 

to  I  a  the  main  constituci  t  ol  Jan  d  and  thi 

lucl  ol  lii-.  own  i --  (this  J.   1010 

u  sli..»  ii  bj  the  authoi  not  to  bi 

compound.     In  a  bcj  the 

production  ol  white  lead,  products  we btained,  gii 

on  anal  ol  lead  moi  ox  de  \  ai 

83-8  to  86-8  (thi 

i    |  ercentages   wen 
found   to  contain   frci 

whii  Ii  is  indicate  d  bi    thi    reddish  coloi  I  bj 

pheni  i    to    white    lead     previously    tritura 

wild  a   few    drops  of   water.     R 
covei  ing  powi  i  cJainn 

on  r  ■  i  .  (  If.  i.  II    i     foui 

tainine  free  lithai  go  possi  iwcr  than 

normal   white   leai  thi 

l    way   with   ultramarine,   the  j  >    the 

not,   due   to  the   litharge,    partli 
colour  and  thu 

however,  is  found  il  red  lead  be  substituted  foi   the  blue 
colour  in  the  list.     The  pn  ->]-'■ 

i  eed   "i    drying    "j    white     ead 
With  i.  in.  i  ce  to  Falk's  stati  n 
ohamber  white  Kail  wen 

by  hydrogen  sulphide  with  evolutioi  ride, 

and  that  chambei  w  hiti    lead  pn 
both  crystallised   and   amorphou 

attai  ked  mon   slowly  (this  J.,  1010    1118),  the  author 

•  1   thai    chamber   whii  nd    pure   white   lead, 

imeelf  (in  the  in  the  wi A   wai . 

quite  amorphous.     Products  stronglj 
gen  sulphide  would,  it  is  stati  d,  i  •  I  im  d  maM 

qua  i  id  ■•■  etati  .  I 

i  he  white  lead  to  form  ! I  gain, 

and    so   on.     Chamber  white  lead  usuallj   conl 

trace-  ol  lea  :  .-  slow  I'.  8 

sulphi.i         -        Iso  this  J.,  1910,  831,  K  22.       \   I 

Mini  U.S.A.    U.S.  < 

Sui  < 
Tin.  r.  unil  ir.  :i  rude,  drj 

ground  in  oil  wen  -  : — 

Quantity.  Value. 


rirv     
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. 

I..  S.  Hugh 
JopUn,     Mo      l 
\,.*.    15,    1910. 

D  sulphide  i  i 

ipola  bla  i  win.,'  ■  -,  and  tl ■• 
i  thei  with  the  Ii  ad  nun''  and  ; 

iln 
i  Bulphidc.     Thi 

led! 

p] 

and  its  qu 
m  at  a  ten 

old  cont  Hi' 

Methyl  Vii 

■ 

\.     F.     V 

226,911,   Maj    26,    II 

ith  sulphm 

tillation  ju 

i    a  mixture  of  sulphu 

\  s. 

1910. 
Julj   27,   19 

biaJ.,  1910, 1120.     III:. 
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XIV.— INDIA-RUBBER  ;    GUTTAPERCHA. 


concentration 

of from  density  /  G.  Vernet. 

1910,   7.   4;«49— 4". 

The  author  has  examined  a  large  Dumber  of  samples  of 
latex,    ami   lias  drawn   up  tables  showing     1     tin- 
variation  in  the  j  ord 
in;:  to  a  standard  method!  with  the  density  of  the  latex, 

.■■  variation  ■•! 
the  density  oi  the  latex 
with  the  temperature. 
By  the  use  of  such  tables 
it  is  possible  to  estimate 
the  percentage  of  rubber 

Dl     in     an] 
natural  //■  < 

in  1  to  2  per  cent.,  by  a 
simple  determination  of 
density.    Tin-   pj 
latometer  employed  for 
measurements  oi  d 
at  various  temperatures 
mi   in   the   figure; 
the    actual    volume    of 
latex    taken   is  n 
on  the  open,  graduated. 
vertical  limb,  instead  of 
being  always  adjusted  to 
50    C.e.       'I'll'      - 

method  of  precipitation 
ilation)  adopted 
i-  follows:  —  A 
quantity  of  alcohol  (90  ). 
equal  in  volume  to  tie- 
latex  taken  for  denrity 
■  let  e  r  mi  nation  was 
measuri  in     a 

graduati  d  cylinder.   The 
latex  v  1  into  a 

small  crystallising  dish. 
That     adhering     to    the 
inner  walls  of  the  pykno 
meter,   and  to  the  tin  i  - 
mometer  bulb  w.i- 
lated  by  pouring  alcohol 
fro  m     t  he     tie 
cylinder  in!"   the 
and  over  tie-  bt  II 
the  pellicle  of  rubber  was 
carefully    removed    with 
a    pair    of    forceps    and 

irred  to  the  crystallising  dish.      The   pykrj 

eraitimi      with  all  ohol,   the 
whole  ot  tie-  measured  as  thus  trans- 

ferred tn  thi  ; pl' dish.     Aftei     ■  mixing 

lot    six 
hours,  when  the  rubbci  clol  . 

•  •-   with   a    w Ii 

with  90  -  uum  over  ■ . 

until  constant  in  weight.     In  ordei  I 

given  '  Mined  in  ai 

oagulation  are  employed,  or  when 
othei  laticcs  than  that  of  //.  frrazi  , 

with,  i(  in  the 

on  the  kind  oi  latex.     The  results 
one  in  the  case  of  latices  which  have 
liluted    with    water,    or    which    fa 
centrated  during  the  pi  Uection  are  not  reliable 

punl  of  the  alteration  in  the  density  of  thi 
by  the  addition  or  subtraction  of  water.     For  the 
detenu  density   a    hydromi  , 

used  in-'",  ided  thai  I       nsitive,  i  .g  .  one  with 

s  st. -in  2  to  :;  nun.  thick,  graduated  From  0-960  to  0-995, 
In  al!   -  ,,t  vessels  to 

read  from  the  top  of  the  meniscus,  the  latex  being  ot 

— E.  W.  I.. 


Latex  of  Hevea  brazilicnsis  ;   Coagulation  of by  meant 

of  acetic  acid.     J.  Parkin.     India-Rubber  J.,  1910,  40, 
762. 

En  connection  with  a  recent  statement  ol  Schidrowitz  that 
at  the  present  time  probably  99}  per  cent,  of  all  the 
plantation  rubber  produced  is  coagulated  by  means  of 
acetic  acid,  it  is  pointed  out  that  an  excess  of  the  acid, 
being  uneconomical,  has  a  deleterious  effect  upon 
the  rubber.  Experiments  made  on  the  suhject  in  Ceylon 
showed  ih  it  the  optimum  strength  of  acid  is  indici 
by  a  clear  "  whey."  The  amount  of  acid  added  is  indepen- 
dent of  the  amount  of  water  ad' led  to  the  latex  for  dilution, 
but  is  naturally  subject  to  increase  if  ammonia  has  lieen 
added  to  the  latex  for  purposes  of  preservation.  The 
Ceylon  experiments  showed  that  about  1  grm.  of  pure 
acetic  acid  is  needed  for  100  c.c.  of  original  latex.  It  is 
suggested  that  control  of  the  coagulation  process  should 
be  exercised  by  making  laboratory  tests  on  small  samples 
of  the  latex,  the  coagulation  in  this  case  being  accelerated 
by  heating,  which  does  not  affect  the  amount  of  acid 
required.  The  latex  may  require  different  amounts  of 
acid  at  different  times.  The  opinion  is  expressed  that 
plantation  Para  rubber  will  never  be  wholly  satisfactory, 
but  will  lack  nerve  and  keeping  qualities,  until  some 
method  of  "  curing  "  is  combined  with  coagulation. 
Smoked  sheet  is  regarded  as  only  a  compromise. 

In  a  footnote  it  is  stated  that  planters  have  been  in  the 
habit  of  using  strong  solutions  of  acetic  acid  for  coagulation, 
because  the  rubber  so  obtained  dries  more  rapidly  than 
that  prepared  by  a  slow  process. — E.  YV.  L. 


Rttbbi  i  : 


■from    West    Africa.     Bull. 
1910,  8.  261—263. 


Imp. 


Two  samples  of  Funtumia  rubber  from  the  Gold  Coast, 
and  one  from  Southern  Nigeria,  prepared  by  boiling  tin- 
diluted  latex,  and  rolling  the  freshly  coagulated  rubber 
into  biscuits,  have  been  examined. 

Gold  ('ortxt  samples. — No.  1  consisted  of  the  portion 
which  coagulated  first  on  boiling,  and  weighed  1}  lb.. 
in  the  form  of  nine  biscuits,  light-brown,  marked 
by  dark  patches,  clean,  well-prepared,  elastic  and  tenacious. 
It  was  valued  at  6s.  to  6s.  <id.  per  lb.,  with  fine  bard 
Para  at  7s.  7d.  and  Aahanti  Lump  at  Is.  lid.  to  2s.  3d. 
Its  value  would  be  increased  if  the  dark  patches,  pro- 
bably due  to  slow  drying,  were  absent.  No.  2  consisted 
of  the  portion  which  coagulated  last,  and  weighed  1J  oz. 
It  was  in  the  form  of  thin,  light-brown  sheets,  very 
similar  to  sample  No.  1.  Its  value  would  probably  be 
about  the  same. 

ian  sample. — Twelve  small,  light-brown 
biscuits  weighing  14  oz..  rather  rough,  but  clean  and  well- 
prepared.  A  little  moisture  was  present  in  some  of  the 
thicker  biscuits.  Elasticity  and  tenacity  very  good.  It 
was  valued  at  Bs.  per  Hi.  ;  line  hard  Para  being  10s.  6d. 
por  lb.  and  Lagos  and  Benin  Lump  (selected)  4s.  lid.  to 
5s.  lid.  per  lb. 

Tie-  analytical  re  "In  obtained  are  tabulated  below: — 


'."M  i  ";i-t  samples. 

No.  1. 

Ho.  2. 

-■■rian  sample. 

per  cent. 

0-8 

89-8 

:■" 

0-4 

per  cent. 
0-5 

9-2 
2-0 

0-3 

per  cent. 

"■4 

Insoluble  matter      .... 

Asll    

0-4 

0-4 

— E.  W   L. 

Rubber;     Landolphia /nun    the    Sudan.     Bull.    Imp. 

Inst..  1910,  8.  263—264. 

\  SM  vi  i.  ■  on.-ignmoiit,  from  the  Hahr-cl-Uhazal,  of  rubber 
from  the  indigenous  L.  owariensis  var.  tometella,  was 
sorted  into  4  lots  as  follows  :  ( 1 1  1 1 -.ugh,  irregular  biscuits, 
well-cured,    in    fairly    good    condition,    strong    and    clean 


\,.l.  \\l  \ 
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All  i  oat<  .1  with  powili  ii 
varying  from  U 
telling  at  in-    1,1       l'h 


Rub 
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Moisture 
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1-6 
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Rubber;  Determination  of     -    aaletn  ndde. 

Cumin.  /,  it.,  1910,  25.  269     2 

rorjon  the  author  at  i  nit  inn  had  already  been  drawn 
tn  the  fmt  that  the  amount  of  silvct  nitrate  specified  in 
his   detaili        cconnl  p  \i/... 

J.'  o.o.  of     ■    6    olt  ;  '        was  insufiicienl  when  more  than 

ti-17  grin,  of  rubber  was  i i(       bn  m  i  fted 

to   publish   the  fact,   thinking   thai 

.ill  j  recognised  and  ent  publics 

'    Korro  ok  (this  J.,   1910,  1321 1  hat   shown,  howi 
that  this  i>  not  the  ca  e,  for  in  Beveral  it 
by  him  it  is  dear  thai  onh  a  vcrj   slight  ilvei 

nitrate  ran  have   been   present.     As  shown   bj 
i  Lpoth.  Zeit,  1900,  No    64      i  the  case  ol  the  estimation 
of   iodoform   by  means  of  nil  i  ii 

it  is  necessary,  in  order  to  brit  I  ion, 

to  use  a  oonsiderabli 
in  the  case  of  sampl     eonl 

rubber,  the  ai nl  of  th  n  for  analysis  si 

be  reduced  to  0-10  I  o  0  I  i  -  of  silvei  nitrate 

solution  being  added,  or  0-15  to  0-20  grm.  of  rabst 
and  :!ti  -to  .       ol  silver  nitrate  solution  maj  be  taken, 
In  one  instance  given  bj   Korneck  the  amount  of  bromine 
found    was    greater    than    thai    corn  with    Ibi 

amount  of  -ilvrr  nitrate  addi  d  0-40 

grm.).     This  is  probablj,   due  ti  ilculation. 

Eorneck's  results  further  appear  to  indicati    tl 
of  error  of  a  physical  character  play  a  pari  in  the  tetrn- 
bromide    process,    e.g.,    imperfccl    bromination,    dm 
imperfect    subdivision   ol    the   sample.     The   pi 
moisture  in  the  samples  would   also  .art. 

and  to  render  the  method  trate.     \\  ith 

to  the  influence  of  the  pn 

(cf.  Spcnce.  this  J..  1909,  1320),  the  author  has  found  that 
brom  i  albumin  coi  niBe, 

and  that  the  error  due  to  thi  nnot,  there! 

exceed  0*195  per  cent.,  assuming  the  rubber  under  examin- 
ation to  contain  10  pet  1 1  n(  E.  W.  L. 

Absorption  of  sulphur  dioxide  and  ca 

andbybtoodcharcoa'  PTI. 

Comparison  of  dyeing,  lannt  ' 

\  I 

Extraction  under  art 

drugs  and  dissolving  rublnr.]     Bruns.      Set   XX. 

Patents. 

U    rubber,    ebonit  . 

articles  from   .      II.    H 

Eng.  Pat.  1335,  Jan.  18.  1910. 
WaSTI   rubber,   in   a   suitable  mminute •■ 

subjected  to  the  at  tion  of  th    I 
acid,  the  result  of  which  is  to  soften  the  part 
and  enable  them  I  jether  and  to  take    • 

further  quantities  of  sulphur  and  other  compound! 
be  necessary  or  desirable  to  produce  on  vulcanisal 


id   with  tin 

I     U     I  . 

I'.it.  409,482,  No-    22    I 
Holvcnl 

il  d    OUt,    i'  i 

.  at   a  ti  m j  i  ratlin    of  12b      -'  '     ' 
» ce  oi  in  a  ri 
i  ul. I  er  only  two  . 
ed      i    W.  L, 

I      r 
■l  .    Pal    ' 
Mar.  Is.  1910. 

ribed  in   » hi 
•  d  in  the  main 

I   internally 

di  iven   by   uc  ans  "i  a   pullej   at   the   ■ 
These  \  • 

i  limn  the  \  uli  anist  ■  !  ■  itcd  with  .. 

in  h     a 

metallic    powder.     Bj   this  means  the   rubbei    i-<   slowly 
lined  is  nm  ofl  into  a 
i  vi  -M  I  at  a  lower  level,  while  the  mil 

■  an  1  n  n  movi  d  tl..'  ugh  a  sit 

foi  tin  i  <_•  olution 

undi  r 

i   |"    -urn.  the  golvi  it    I  i  li 

.i  bovo  tl..    foiu    solution  chambei  .  ai  d  rui 

them  for  further  use.      'I  he  rubl . 

residue  in  the  jacketed  r  from  which  it  can  le 

icadih  sir-tight,  in 

■  der  t 

\\     L 

Rubber;      Treatment  — •     E- 

11.    Keefe      Fr.    Pat     116,301,    Ma-    24,    1910. 
i  ia  in:    rubl  bed    with    »ati  r    in    o    In  ' 

:    with    hi.  ttcr    which    it    il 

saturated    with     i 
forwards  beneath  a  heavy  roller  in  a  lath  i  I 

I 
for  about    24   hours  in 

ii  nl  impurit 
lution  i-  thi  n  dt 

\\    I.. 

Kr.   I 


The    ;  for   tin 

.  of  the  rubber  fr 
latex   trnvi 
rapidly   r.  paratini 


■ 
rum.    and    then    upwards 


arrangement  of  a  large  number  of  annular  conical  plates, 

apart.     The 
sepann  jilates.  th' 


Cl.   XV.— LEATHER;  BONE;  HORN;  GLUE 


[Dec  31,  1910. 


Is  :   to  the  space  between  the  plates  and 

the  walls  df  the  drum,  and  thence  upwards  over  the  conical 

r  ami  out  through  the  top. of  the  apparatus,  whilst 

the  rubber  cream  rises  within  tl  thi   plates, 

lually   filling'  it   with  a   mass  containing  at   least    75 

ant  of  rubber. — E.  \\\  L. 

s  with  thi_  properties  of . 

•  he  Anilin  nn.l    Soda    Fabrik.     Fr.   Pat.  417,170, 
June  1.3.  1910,     Under  Int.  Conv.,  March  19,  1910. 

;he  properties  of  rubber  are  obtained 

by  1  -.tie  with  or  without  the  addition  of  neutral 

i    substances  acting  as  alkalis, 
is  heated  alone  for  20 

ted,    the    isoprene    which 

ins  i-  distilled  off.  and  the  residue  is  dissolved  in 

benzene.      On  the  addition  of  alcohol  to  this  solution  the 

rubber-like    snl  ipitated.     (2).  Isoprene   is 

"  sometinie.it  100°  C.   with    10  per    cent,   of  its 

titrated  alcoholic  sodium  hydroxide.     The 

product  is  diluted  with  water  and  the  unaltered  isoprene 

distilled  in  a  current  of  steam.     The  rubber-like  product 

remains  beliind. — K.  \V.  L. 

Subber  substitute;  Process  for  the  manufacture  of  a . 

K.  Mann  and  P.  Burmeister.     tier.  Pat.  226.032,  Nov.  20 
1908. 

heated  with  water,  the  solution  is 
filtered,  mixed  with  lime,  heated,  and  syrup  (molasses), 
eh'  •  unall  quantity  of  walnut  oil'are  added  to  the 

hot  liquid,  which  is  then  allowed  to  cool. — A.  S. 

itable  for  the  preparation  of  pigment 
colours.     Eng.     Pat.     19,000.     See     TV. 

Elastic  product  similar  to  rubber  from  animal  materials. 
Pr.  Pat,  416,644.     See  XV. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Wattle  barks  from  the  Transvaal  and  the  East  Africa  Pro- 
tectorate.    Bull.  Imp.  Inst.,  1910,  8,  245 — 252. 

-nt  time  wattles  have  been  cultivated  for 
commercial  purposes,  mainly  in  Natal  and  the  Australian 
colonies.  Samples  of  wattle  hark  have  now  been  received 
from  the  Transvaal  and  the  East  Africa  Protectorate, 
(a)  Samples  from  the  Transvaal.  The  whole  of  the  ten 
samples  examined  represent  materials  which  would  be 
readily  saleable  in  England,  and  five  of  them  represent 
materials  which  could  be  regularly  marketed  in  quantity. 
Th**  I  "f  tannin  range  from  24  to  42.  the  maximum 

bein:  I    from    trees    11— S    years   old.     The    barks 

were  rained  at  £5 — £9  per  ton.  it  seems  clear  from  the 
results  obtained  that  it  would  be  possible  and  profitable 
to  produce  wattle  hark  in  the  Transvaal  in  plantations 
maintained  for  five  or  seven  years.  (6)  Samples  from  the 
East  Afrii  rate.     These  five  samples  were  taken 

from  trees  31 — 61  years  old  and  on  analysis  gave  per- 
centages of  tannin  from  36 — 44,  and  of  non-tannins  from 
10 — 12.  The  leather  tanned  from  each  sample  was  of 
good  colour  and  texture  with  no  tendency  to  harshness. 
All  the  materials  are  described  as  readily  saleable,  and  the 
!  value  per  ton  varies  from  £8  to  £8  15s.  An 
important  feature  of  these  barks  is  that  a  high  percentage 
of  tannin  is  obtained  in  growths  of  only  4  years. — J.  R.  B. 

Colour  ., i ;,-,,,    0f .      -yj 

Eitner.     Gerber,  1910,  36, 321   -323. 


ral   outline  and  criticism  of  the 
Is   of   estimating  the  colour  of  tanning  extracts. 

cue    has   shown    that    a    bright    i 
not  only  produces  a  light  coloured  leather,  hut  also 
a  quicker  and  better  tannage.     There  are  two  el 
methods  for  estimating  the  colour  of  extracts,  thi 
and  theempirical.     The  optical  method  consists  in  the  use  of 
the  tintometer.     A  standard  solution  of  theextractisplaced 


in  a  glass  cdi  and  the  colour  matched  i>\    placing  side  by 
'  thi      lution,  glasses  oi  standard  depths  of  colour, 

red,  yellow  and  blue  classes  being  used  (compar    I     i 

1910,  863).      Has  method,  whilst     <■■  i    ;the  colour 

of  the  extract,  d not  give  a  definite  indi  ation  as  to  the 

resulting  colour  of  the  leather  tanned  with  it.  One 
attempt  to  accomplish  this  is  as  follows : — Pieces  of  pelt 
arc  tanned  in  known  strengths  of  the  extract  and  the 
colour  of  the  resulting  leather  is  taken  as  an  indication  of 
the  eol.Miiiuu  propcities  of  the  extract.  Thi  method  is 
"I"'"  to  the  Objection  that  with  different  pieces  of  pelt 
quite  discordant  results  are  obtained  with  the  same 
extract.  This  is  due  to  the  impossibility  of  getting  uniform 
Pieces  oi  ,,elt.  A  new  method  is  di  i  ribed  in  which, 
instead  oi  piecesof  pelt,  artificially  prepared  "  animalised  " 
cotton  is  used.  The  cotton  material,  which  is  felted  on 
one  side  and  oovered  with  a  line  tissue  on  the  other  (the 
gram)  side,  is  1  mm.  thick  and  11  em.  broad.  Strips  of 
this  material  arc  washed  in  boiling  water,  pressed  and  put 
on  to  reels.  They  are  then  drawn  through  a  1  per  cent. 
solution  of  formaldehyde  and  afterwards  through  a  6  per 
cent,  solution  of  gelatin  and  .hied  in  a  dust-free  room. 
In  this  condition  they  can  he  preserved  for  a  long  time. 
For  the  examination  of  the  extract,  a  solution  is  made  of  a 
strength  of  6°  Be.  and  5  2rms.  of  the  "  animalised  "  cotton 
are  placed  in  and  allowed  to  stand  for  several  minutes 
and  then  the  whole  churned  in  a  rotating  vessel  foi  12  hours. 
The  material  is  taken  out,  washed  in  running  water  for 
10  minutes,  lightly  squeezed  and  dried  very  slowly,  at  first 
at  room  temperature,  and  finally  at  30°  C.  In  this  way 
quite  uniform  results  ami  a  clear  indication  of  the  colouring 
value  of  the  extract  can  be  obtained.  The  method  may 
also  he  used  for  determining  if  the  colour  of  the  resulting 
leather  is  likely  to  be  altered  in  strong  light,  bv  exposing 
the  coloured  strips  to  daylight  and  noting  the  effect.  The 
author  concludes  that  the  optical  method  is  suitable  for 
controlling  the  manufacture  of  extract,  but  that  this  new 
method  is  much  the  better  for  determining  the  colour 
which  is  likely  to  be  produced  on  the  finished  leather. 

—J.  R.  B. 

Comparison  of  dyeing,  fanning,  and  vulcanisation.   Dreaper. 
See  VI. 

Determination   of  the   amide-nitrogen    in   proteins.     Denis. 
See  XXIII. 


Patents. 

Vnhairing  and  tanning  hides  or  skins:    .Method  of . 

G.  D.  Burton,  Boston,  Mass.  U.S.  Pat,  976,036,  Nov.  15, 
1910. 

The  hides  are  immersed  in  a  solution  of  sal  soda  (sodium 
carbonate)  and  subjected  to  the  action  of  an  electric 
current,  passed  intermittently,  the  bath  being  asitatcd 
at  the  two  ends,  away  from  the  hides,  in  order  to  cause  the 
liquor  to  circulate.  The  gas  developed  by  the  electrolysis 
causes  the  globules  of  fat  or  oil  on  the  hides  to  open  and 
discharge  their  contents  into  the  solution.  The  hides  are 
next  fleshed,  cleansed  in  a  weak  acid  bath,  ami  then 
immersed  in  a  tanning  solution  and  again  subjected  to 
the  action  of  an  electric  current. — A.  S. 

Elastic  substance  similar  to  rubber;  Process  of  manufacture 

of from  animal  materials.    Naamlooze  Vcnnootschap 

Aleemeene  Uitvinding  Exploitatie  Maatschappy.  Fr. 
Pat.  416,644,  April  22.  1910.  Under  Int.  Conv.,  Jan.  29, 
L910. 


Animal  material,  in  particular  fish  or  other  fresh-  or  salt- 
water  animals,  or  the  intestinal    mucous  membranes  of 

mammals,  i-  heated  in  water,  at  a  temperature  of  90°  to 
100°  G  for  about  2  hours,  and  the  extract  is  then  filtered 
from  fragments  of  flesh,  etc.  Acetic  acid  or  lactic  acid  is 
then  added  and  the  precipitate  of  phosphorus-containing 
albuminoid  thus  obtained  is  filtered  off.  The  filtrate  is 
concentrated  until  it  forms  an  elastic  mass  which  can  be 
drawn  out  into  threads,  and  which  is  insoluble  in  the 
ordinary  rubber  solvents.  This  mass  is  treated  with  a 
>   5  per  cent,  solution  of  formaldehyde  (which  merely  serves 
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XVI.     SOILS  ;    FERTILISERS. 

Thonuis    slag  .  II.     . 

lurgie.  1910,  7.  705. 

ite  solubility      f   thi 
in  Thomas  Blags  is  considerably 

i.i  silicic  a.  id  shorn  ii  ivelj 

little  tendency  to  dissolve.  The  authi 
of  fusion  experiments  with  varyin 
oaleium  phosphate  and  calcium  orthosilicate,  in  ordi 

blish  what  combination  of  lime,  silica  and  phosphoric 
acid    lb   th  of    tliis    ini 

oaleium    phosp  ,.   (m.    pt.    1870 

prepi  r  lime  and  tricalcium  phosp] 

in  the  oxj  hydrogen  blovi  pipe  flame ;  and  ploy- 

varying    mi  tetracalcium 

oaleium  orthosilicate,  there  were  obtained,  in 
experiments,  by  the  qui  k  the  melt,  two  definite 

nil  showir  urn  with  n 

meltuig  point  and  solubility    in  b   2  pei 
solution.    The  first  (m.  pt.  1710 
ponded  to  the  i 

.  pt.  1780    C.)  to  th 

In  both  cases    the    me] 
definite  amount  of  free  lii 
cent. i.     By  slowh  cooling  the  melt  i 
coni]  a(  »,P.(  I,  "in 

citrate-solubility  of  the  phosphi 
and  lime  may  I 

of  free  lin  i. Ieral.lv  augmented, 

then,  a  calcium  sUico-phosphate  of  high  oi  ility 

must  have  orystallised  out,  with  sepai 
and  it  is  probable  that,  ii  the  coolii 
more  slowly,  a  melt  with  ility  .if  100 

cent,  would  bo  obtained.  The  blue  mon 
sometimes  found  in  Thomas  slag  have 
by    Stead     and    Ri. 

and 
to  have  a  melt.  0"  C.  and 

position  to  split  off  lime,  whilst  it  was  totally 
a  2  per  cent,  solution  of  citric  acid,  the  i 
not  affecting  the  composition.     It   is 
that  this  product,  a    double    compound    of  tetracalcium 
phosphate  and  oaleium  orthosilicate, 
whose  presence  in  th     I 
solubility  of  that  mat.  rial.     Th 
on    the    citrate-solubilitv, 
between  1800°  C.  and  1900 
mav  even  !*•  cooled  . iiiicklv  without  detrim 

\.  W. 

Molasses  :    Fertilising   icith .     /. 

turns  of  Hawaiian  soils.     3    : 
Hawaiian   Sugar   Plat 
Pp.  39. 

To  study  the  em 

formations  of  nit 

taken  from  the  top  of  a  fc 

cane?plants  and  from  the  outsi.i 

a  field  of  mature  canes.     After  cultivation  for  four 
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XVII.     SUGARS;    STARCHES;    GUMS. 
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[Tec.  3i,  1910. 


24  hours.     These  periods  of  time  ai  ■  •■■   the 

ition  of  the  optical  properties  ol 
tioned     L  ■  rials  as  sv.  ■ 

:    milk,    etc.,    the    sample    is   suitabl] 
mated  widi  le 

bv  i  lium  phosphate,  and  the  resulting  solution 

bed.     The   results  obtained    by   the 

met]  tee  with  tl  ed   by  the 

ordinary  methods  employed  in  sugar  analysis. — W  P.  S. 

i.     i  ,  hrend.       Annalen,    1910, 
:77.   220 
As  a  result  of  further  experiments  itliis  .1..   1907,  541) 
the   author   considers   thai    tin-   substance   described   as 

i-inii    with   a    molecule   of 
pyridine.—  F.  Sin»\ 

Inositol:     Improvement    in   &  i   test    for   .     E. 

Salkowski.     Z   physiol.  Chem.,  1910,  69.  478—481. 
A  trace  of  inositol  i-  dissolved  in  1  or  -  drops  of  nitric 
aeiil  drop  of  a  10  per  tint,  solution 

of  (anhydi  ,!     is  added,  together  with 

one  drop  i  -  i  '' ■  Bolution  of  platinic  chloride. 

Themixtu  fully  on  a  porcelain  crucible 

cover,  tin-  liquid  mi  moved  about  to  assist 

evaporation  without  calcination.  A  rose  to  brick  red 
colouration  is  thus  developed,  which  on  standing  becomes 
orange,  owing  to  deliquescence.  If  the  residue  be  again 
heated  the  red  colouration  returns  with  a  bluish  shade; 
eICI  .    the    separation    of    platinum. 

The  reaction  is  quite  satisfactory  with  0-1  mgrm.  of  inositol, 
and  perceptible  with  0-05  mgrm.  The  platinum  appears 
to  act  as  a  catalyser,  and  Scherer's  origina!  test  was 
perf,,:,,.  i  on  platinum  foil,  withoui  recognition  of  its 
specific  importance. — J.  F.  B. 

fcr'  ih    molasses.     Peek.     See    XVI. 

Patents. 

Starchy  material;    Process  of  converting  into  sugar. 

3.  fakamine.  New   York.     U.S.  Pat.  075.650,  Nov.  15, 

1910. 
A  I'ORTION  of  the  starchy  material  to  be  treated  is  extracted 
with  water  and  the  aqueous  extract  is  separated.  The 
extracted  material  is  then  mixed  with  the  unextracted 
portion  and  the  whole  is  heated,  a  quantity  of  a  weak  acid 
being  added  in  order  to  liquefy  and  render  the  starch 
soluble.  The  acid  is  then  neutralised,  and  the  aqueous 
extract  obtained  previously  is  added,  the  ferments  in  the 
aqueous  extract  acting  as  saccharifying  agents. — W.  P.  S. 

Adhesive  substances ;    Process  for  the  preparation  of  

forming    a    paste    with    cold    water,    from    potato/  s.     J. 
Kantorowicz.  Ger.  Pat.  227,430,  May  22.  1909. 
Adhesive  substances  btained  in  the  form  of  flocks 

bv  drying  potato-Hour  or  other  amylaceous  materials 
oil  surfaces  heated  to  above  100°  C,  and  are  then  mixed 
with  alka  :l    tances    (peroxides) 

capable  of  n  adily  yielding  oxygen,  and  substances  (bleach- 
ing powder)  capable  of  liberatii  or  with  hygro- 
scopic substances. — A.  B. 

Size-powder.     F.  Beckmann,  Warsaw,  Russia.     U.S.  Pat. 

976,116,  Nov.  16,  1910. 
See  Ger.  Pat.  223,709  of  1908;  this.J..  L910, 1172.— T.  F.  B. 


XVIII.— FERMENTATION    INDUSTRIES. 

Malt;     Colour   of   and    Us    determination.     Brand. 

V..    gee.    Brauw..     1910,    33.    577—581. 

Various  methods  have  been  prop'  termining  the 

colour    of     malt    wort    and    beer.      A    rapid   and    fairly 
accural  ination  can  be  effected  by  comparing  the 

colour  of  the  wort  with  that  of  a  suitably  coloured  liquid 


contained  m  a  glass  vessel  of  thi  on- 

parison  liquid  may  be  a  solution  of  iodine  (cp.  Banow, 
this  .1.,  1903,   1205  lit  ible  material  ;    Moui 

has  described  the  method  of  preparing  an  ammoniacal 

i  for    use    as    a    colour-standard 

(this  J.,  1910,  506).  If  solutions  of  substances  other  than 
iodii  1,  their  colour-value  should  ■  lied 

with  .v  id  iodini    solution.     For  determining  the  colour 
of  turbid   worts,    Roeder'i    method   (this  J.,    1909,   487) 
tory;    the  barium  sulphate  adsorbs  part  of  the 
uring  matter,  but  the  authi  i  thai  the  error 

thus    introduced     is  ,      for    practical    purposes. 

With  regard  to  mall  of  the  Pilsi  ner  type,  the  demand  for 
a  very  light  coloured  grain  is  not  justifiable.  'The  recom- 
mendation recently  made  that  the  colour-value  of  the 
laboratory  wort  from  Pilsener  mall  should  not  e.\. 
0-2fi  c.c,  of  .V  10  iodine  solution,  and  that,  as  limit  of 
error,  0-05  c.c.  should  be  allowed,  are  supported  by  the 
author.  It  is  a  matter  of  indifference  whether  the  laboratory 
wort  from  Pilsener  malt  has  a  colour  corresponding  to 
015  or  0-2  c.c.  of  A'  10  iodine  ;  such  small  differences 
disappear  in  working  on  the  practical  scale.  Attempts 
to  obtain  a  malt  of  much  lighter  colour  thi  onds 

to  0-2  i.e.  nt  A'  10  iodim-  generally  lead  to  under-kilning, 
and  under-kilned  malt  yields  beer  of  inferior  quality. 
The  use  of  kilns  heated  with  coke  favours  the  production  of 
pale  malt  owing  to  the  bleaching  action  of  the  sulphurous 
acid  derived  from  the  coke.  Where  coke-heated  kilns 
are  not  used,  the  malt  is  generally  sulphured  on  the  top 
kiln-floor  in  order  to  obtain  the  very  pale  colour  desired  : 
pure,  arsenic -free  sulphur  should  be  used.  The  colour  of 
Bavarian  malts  varies  between  considerably  wider  limits 
than  that  of  Pilsener  malts.  It  has  been  recommended 
that  the  colour  of  Bavarian  malt  should  be  equivalent  to 
not  less  than  0-5  c.c.  of  A'/IO  iodine,  but  the  author 
considers  that  this  limit  is  too  low.  The  author  also 
discusses  the  various  theories  that  have  been  advanced 
concerning  the  colouring  substances  of  malt.  According 
to  Matthews  and  Lott  (this  J.,  1908,  869)  the  nitrogenous 
substances  are  chiefly  responsible  for  the  colour,  and 
the  colour  is  mainly  situated  in  the  germ.  Basing  his 
view  on  the  various  theories  that  have  been  put  forward, 
the  author  advances  the  following  explanation  of  the 
formation  of  the  colouring  substances  in  malt  : — In  pre- 
sence of  moisture,  ljevulose,  which  is  a  normal  constituent 
of  green  malt,  darkens  at  a  temperature  lower  than  212°  F., 
and  certainly  undergoes  a  partial  change  of  this  kind 
during  kilning.  The  protein  substances  possess  great 
adsorptive  power  whereby  they  are  enabled  to  take  up,  and 
retain  the  colouring  matter  formed  by  the  decomposition. 
Hence,  the  strongest  colouration  occurs  in  and  near  the 
germ,  where  the  proteins  are  chiefly  situated. — L.  E. 

Yeast-gum  ;    Behaviour  of  in  autolysis  and  alcoholic 

finm  illation.  E.  Salkowski.  Z.  phvsiol.  Chcm.,  1910, 
69,  466—471. 
The  author  has  isolated  yeast-gum  from  the  solution  pro- 
duced by  the  autolysis  of  pressed  yeast  in  presence  of 
chloroform  water.  The  clarified  solution  was  concen- 
trated, treated  with  alcohol,  and  the  gum  was  purified  by 
conversion  into  its  copper  compound  with  Fehling's 
solution.  The  quantity  of  gum  recovered  from  the 
autolysed  solution  amounted  to  0-29 — 0-34  per  cent,  of 
the  yeast.  Practically  the  same  quantity  of  gum  was 
recovered  in  a  similar  manner  from  filtered  solutions  of 
sugar  which  had  been  completely  fermented  by  yeast. 
The  total  quantity  of  gum  present  in  yeast  has  been 
estimated  at  2  per  cent.,  but  under  certain  conditions 
and  with  certain  improved  methods  of  extraction  as 
much  as  5-39  per  cent,  of  gum  has  been  found.  Thus  only 
a  small  proportion  of  the  total  luhii  goes  into  solution 
in  autolysis;  the  remainder  appears  to  remain  unaltered 
in  the  cellular  residues.  (See  also  this  J.,  1894, 411.1213; 
1895,  376.)— J.  F.  B. 

Denatured  alcohol  production  of  the   United  States.     U.S. 

Inter.  Rev.  Kept.     Oil,  Paint,  and  Drug  Rep..  Nov.  28, 

1910.     [T.RJ 
Tin:  withdrawal  of  distilled  spirits  free  of  tax  for  denature- 
tion    showed    during    the    year    a   considerable    increase, 
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749-2    gallons    having    been     withdrawn 
Purpose  durin      tli  .,,    Iflio, 

allons  for  ll 
distilleries  are  in 

amount  "i  *  used  for  p 

,."1"'1'  ' "  lection  with  c<  rtain  lines  of  man 

ilowing  table  show  ithe luotion 

aloohol     ■ 

1909,  in.  quantities  being  in  tax 


Removed  from 


Mcohol 


alcol 


Disttuen  warehouse 
UeneraJ  bonded       do.  — 

Cistern  rooms  ol  dl  tillertes 
by  ptpellnee   523 


7,121-6 


«  allium. 
.   34.35S-4 


Totals 520,101-8    l,2tW,01o-4 


Beers  ;    Preparation  i 
beers  free  from  alcohol.     0.  Reinke.     Chem.-Zeit.,  1910 
34.  1263     1264. 

of  Uno  alcohol-content.  I  |,v 

the  thick  mash  process,  i-  sub  ion, 

the  attenuation  being  carried  to  a  high  degree;    the 
is  kept  in  the  cellai  for  II  days  in  a  tightly  bnn 
ami  then  mixed  with  cold,  unfermet 
(also  prepared  by  the  thick  ma  The  mixture 

is  oaroonated,  i led  to  a  low  temperature  under  a  pressure 

of  1-6  atmospheres,  and  racked  into  cask  under 
of  ii  I  ere.     It  the  b 

it   must  be  p  I  16    I',  for  hall 

if  it  is  to  be  kepi  for  a  c  n  Ij  short  tin 

teurising    temperature    of    131    I',    for  half  an  hour,    is 
sufficient.     The  composition  of  a  b       prepared  from  equal 
parts  of  fermented  and  unfermented  '<  per  cent,  wort,  i 
follows :  -  -  reading,        -  \  2  . 

alcohol.    0-9; 

,0-04;  Q,  0-04  ;    pi  •  per 

cent.     Beer  fret  from  For  the  prepai  beer 

free    from    alcohol,    the    liquor    known    . 
Uumme  "  may  be  used  |   to  obtain  this  liquor,  the  f< 
hopped   wort   obtained   by   immersing  hop.  in  the  wort 
prepared  by  the  triple  thick  ma 

until  it-  extract-content   amounts  to  about  nt.. 

and  thru  filtered;  the  pi  i  in  substances  precipitated 
during  the  evaporation  were,  a1  one  time,  used  as  cattle- 
fodder,  but  are  now  often  worked  up  into  valuable  nutri- 
ment.    If   the   clear   "  Uumme  "   is   diluted   with   water 

.■in-,  of  "  Murium-  "  and  300  grms.  ol  t 
ated,  and  racked  into  bottle  undo]  mos 

phere.  a  Bne,  brown,  clear  beer,  free  from  alcohol,  giving 

a  persistent    head,  and   po ing  a  pleasant   0 

obtained.  The  unpasteurised  beer  maj  be  kepi  for  8  -lays 
or  more  in  bottle,  and  in  composition  it  resembles  a  full 
il.uk  beer  of  13  per  riginal  gravity,  save  that  it 

tains  more  milt  cticafiy  no  alcohol.     It  is 

free  from  the  celery-like  flavour  almost  alu 
by  worts  on  standing  or  storinc  and  further  working  up. 
through  development   of    5  ■   it 

does  not  develop  h.i/.e.  and  does  not  become  turbid  on 
pasteurisation   even   at   a   temperati  ' 

Filtered  Dantzic  Jopen  beer  (see  this  J.,  1906,  13H  may 
also  be  used  for  the  preparation  of  alcohol-free  beer. —  1 


G.  Filaudeau  and   F.   Muttelet. 
1910,  3.  470  -471. 


Ann. 


The    beverage    known    as    meat!    is    prepared     b 

Drifting  an  a  |  iution  of  hour;. 

mentation,     this  » fermentation     being    produi 

introductd  pacific  wine  yeasts  into  thi 

cooled  solution.     Its  alcoholic  strength,  compositi 

aroma  vary  according  to  thi 

of   honey    employed.      Mead    is 

by  the  addition  of  invert  sugar  but  this  may  be  di 

by  the   presence' of  furfural 

constituents    of    pure    meads    are    the    dextri 
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>  the  original  a  kind-  ol  i 

'-"'s  in  found  in 

rdling  of  milk,  i 

'■.-    the 
koumiss-yeas!  and  bacterium  areneoossarvforthe  k. 
fermentation,   but    the    S 

b  production  of  acid,  aid  the  formi 

! 

Streptococcus    and     Bad.    oeri 

koumiss.     ECoumiss-yeasI    grows   well   in   milk,   which   it 

two-thirdi 
bottom-fermentation     type;     dec  n     and 

albumin  :    and   produi  • 

and  vol 

"f  the  aroma  of  koumiss.     Koumi 

to  the  othi  Hi  of  n||  i 

fermeated  milk  an  Moro  ;   it 

to  the  third  group  of  Lohnis 
bacteria.     It  does  not  grou  at  temperatures  beJoi 
24    I  neral,  not 

'    from    koumiss    it<    optimum 
Normal   koumiss  can    be  prepared    Iron 
camel's    mil  tores    of    I. 

bacterium,  but  not  fmm  cow's  milk  ;  probahlj 
of  mare's  milk  up 


-    .     i'.  i  ados.     Hull. 
him.,   1910,  7.  998-    1001. 
The  author  quofa 
have  been   made  by    i    Bordi 

phited  white  wini  nd  on  men. 

It   is  shown  tl   it    wine  containinc  I   :rm.  of 

id  (includi 
pet  litre,  is  not  injuri 

Absinth'  ;       '  >il    .     L.     B 

Ann  -480. 

rihed  which  permits  of  both  th- 
mination  of  the  and  an  examination   of  the 

alcohol     employed      i  re     liqueur.     The 

"  esseie  illy,   and   another 

P  :    the 
latter  liquid 

is  then  examined   by   I 

mination   of 

whether  commercial  ali  ■  n  used  in  the 

rnanuf 

with  25  cc.  of  wat 

nd  then  diluted  to  the  mark 
with  water.  trcngth  of  the  distillate 
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has  been  determined,  GO  o.c.  arc-  taken  for  the  dctermina- 

i    lini     ralue,    Hubl'a   solution   being  used; 

the  quantity  of  "  esaenoee  "  present  may  be  calculated 

from  the  amount   of  iodine  as   1   grm.  of  the 

mixtu  , latin:;    the    "essence" 

828      rcn.    of    iodine.     The    remainder    of    the 
distills!  "Ii   watel   until   the   alcoholic 

h  has  been  reduced  to  60  per  cent.,  and  200  c.c.  of 
jolting  solution  are  shaken  in  a  separating  funnel 
with  al  o.  of  olive  oil   which  has  been  washed 

usly  with  alcohol  and  dried  at  a  temperature  of 
100°  C.  At  the  end  of  1  hour  the  alcoholic  solution  is 
drawn  off  and  passed  through  a  filter  which  has  been 
ed  with  (MS  c.c.  i  I  50  pi  c  cent,  alcohol.  Aliquot 
portions  of  the  filtrate  are  then  employed  for  determina- 
tions of  the  quantities  of  aldehydes,  esters,  higher  alcohols, 
furfural,  and  free  acid  present.  It  is  stated  that  the 
extraction  with  olive  oil  docs  not  interfere  with  the 
determination  of  these  constituents  and  that  one  extraction 
is  sufficient  to  remove  all  the  "  essence."  The  method 
may  be  applied  to  the  examination  of  other  liqueurs  ; 
the  class  known  as  "aperitifs  amers "  are  flavoured 
chiefly  with  orange  oil,  1  grm.  of  which  absorbs  3-42  grms. 
of  iodine.— W.  1 

Patents. 

.'••*  from  grapes  and  raisins  :    Manufacture  of . 

K.    \V.    Kuhn.    London.     Eng.    Pat.    20,489    of    1910; 

date  of  Application,  Nov.  29.  1909.     Addition  to  Eng. 

Pat,  27.S31  of  1909,  dated  Dec.  2,  1908  (this  J.,  1910, 

1267). 
To  each  litre  of  the  boiling  liquid,  consisting   of  diluted 
grape  juice  and  hops,  are  added  20  grms.  of  finely  powdered 
malt.     The  liquid  is  then  cooled,  malt  extract  is  added, 
and  the  mixture  is  fermented. — W.  P.  S. 

■i  beer  and  other  liquors  ;  Art  of  ■ .     F.  Rogerson, 

Streatham.  Assignor  to  Ozonair,  Ltd.,  London.     U.S. 
Pat.  976,602,  Nov.  22,  1910. 
See  Eng.  Pat.  17,909  of  1906  ;  this  J.,  1907,  .630.— T.  F.  B. 


XIXa— FOODS. 

Milk  ;  Effect  of  boric  acid  on .     Report  of  Government 

Bureau    of    Microbiology,    New    South    Wales,    1909, 
124—130. 

Examination  of  the  effect  of  addition  of  different  propor- 
tions of  boric  acid  to  milk  showed  that  400  grains  or  more 
of  boric  acid  per  pint  would  be  needed  to  sterilise  the  milk. 
By  the  addition  of  10  grains  or  more  of  boric  acid  per  pint, 
the  only  not:  is  to  prevent  or  check  the  develop- 

ment of  the  lactic  bacteria,  and  thus  delay  souring, 
and  to  allow  putrefactivo  changes  to  take  place  more 
rapidly  and  to  a  greater  extent. — A.  S. 

/;■'•  r  mi  nation  oj  the   amide-nitrogen   in   proteins.     Denis. 
See  XXIII. 

Patents. 

m  of  for  dietetic  purposes.     F.  T. 

Bond,  Gloucester.  Eng.  Pat.  26,168,  Nov.  12,  1909. 
The  acid  whey  obtained  by  the  process  described  in  Eng. 
Pat.  23,127  oj  1909 (this  J.,  1910, 1327)  may  be  concentrated 
ric  or  reduced  pressure  so  as  to  form  a 
syrupy  liquid  or  a  solid  mass.  The  solid  product  may 
be  ground  and  the  powder  pressed  into  the  form  of  tablets. 
Or,  ihc  win  y  may  be  sprayed  into  a  current  of  air  having 
a  temperature  of  about  300°  F..  and  the  finely  divided  dry 
powder  thus  obtained  pressed  into  tablets. — W.  P.  S. 

Bread  poor  in  carbohydrates  ;    Process  for  the  production 
— .      W.     Stahl,     Monte-Carlo,     France.     Eng. 
Pat.  17,417,  July  22,  1910. 

Finely  divided  wheaten  or  rye  bread  is  boiled  for  a  few 
hours  with  a  very  dilute  solution  of  hydrochloric  acid  • 
the  dissolved  and  agglutinated  starch  is  then  saccharified 


by  treatment  with  malt,  and  the  sugar  produced  is  fer- 
mented with  yeast.  The  resulting  thick  pulpy  mass  is 
mixed  with  dry  powdered  gluten  so  as  to  form  a  dough, 
and  the  latter  is  baked.— W.  P.  S. 

Cow's  milk  ;    Mctliod  of  reducing  the  proportion  of  salts 

and   sugar  contained   in    without   diminishing  the 

content  of  fat  and  casein.  P.  Miillcr,  Frankfort  on 
Maine,  Germany.     Eng.  Pat.  3508,  Feb.,  12,  1910. 

See  Fr.  Pat.  412,256  of  1910  ;  this  J.,  1910, 1031.— T.  F.  B. 


XIXb.— WATER  PURIFICATION  ;  SANITATION. 

Essential   oils  in  relation  to  their  antiseptic   powers.     W. 

H.    Martindale.     Perfumery  and  Essential  Oil  Record, 

1910,  1,  266—274. 
In  determining  the  antiseptic  power  of  an  essential 
oil,  comparison  was. made  with  phenol  according  to  the 
Lancet  method.  In  this,  the  phenol  coefficient  is  obtained 
by  dividing  the  percentage  strength  of  the  weakest 
lethal  dilution  (for  a  specific  organism)  of  a  phenol  solution 
by  the  figure  representing  the  percentage  strength  of  the 
weakest  lethal  dilution  of  the  disinfectant  under  examina- 
tion, when  acting  on  the  same  organism  under  identical  con- 
ditions (see  this  J.,  1910,  1077  and  1344).  An  active  agar 
culture  of  Bacillus  colt  communis  was  used  throughout,  and 
24  hours  filtered  broth  cultures  were  made  for  each  day's  use . 
Sterile  broth  and  "  McConkey's  medium  "  were  also  used. 
Saponaceous  and  aqueous  solutions  of  the  oils  were  tested. 
Small  amounts  of  the  broth  culture  were  mixed  with  the 
various  dilutions  of  the  antiseptic  for  2  or  30  minutes. 
At  the  end  of  the  time,  a  small  amount  of  the  mixture  was 
transferred  to  a  tube  of  McConkey's  medium,  which  was 
observed  after  incubating  for  24  hours  at  37°  C.  The 
following  figures  are  the  average  of  the  phenol  coefficients 
for  2  minutes  and  30  minutes.  Origanum  oil  (water) 
25-76;  thymol  (soap)  25-29;  carvacrol  (soap)  21-32; 
thymol  (water)  19-41  ;  thyme  oil  (soap)  14-85,  (water) 
13-38 ;  geraniol  (soap)  12-29 ;  cinnamon  leaf  oil  (soap) 
9-66 ;  oU  of  cinnamon  bark,  52  per  cent,  of  aldehyde, 
(soap)  8-91  ;  oil  of  cloves  (soap)  8-88  ;  cinnamic  aldehyde, 
(soap)  8-029;  citronellol  (soap)  8-117;  oil  of  cinnamon 
bark,  82  per  cent,  of  aldehyde  (soap)  7-925,  (water)  7-105  ; 
rosemary  oil  5-94 ;  otto  of  rose  (soap)  5-94 ;  cassia  oil 
(soap)  5-35 ;  wintergreen  oil  (soap)  4-64 ;  Eucalyptus 
amygdalina  oil  (soap)  4-35  ;  English  lavender  oil  (soap) 
4-94;  lemon  oil  (soap)  3-94;  almond  oil,  S.A.P.  (soap) 
3-76 ;  eucalyptol  (soap)  3-76 ;  Eucalyptus  globulus  oii 
(soap)  3-55  ;  light  oil  of  tar,  rectified,  2-175  ;  sandalwood 
oil  1-67  ;    birch  tar  oil  1-67  ;    cade  oil,  less  than  1. 

— F.  Shdn. 

Patents. 

Sterilising  apparatus.  V.  Henri  and  D.  Helbronner, 
Paris,  and  M.  von  Recklinghausen,  Bas  Meudon, 
France,     Eng.  Pat.  25,509,  Nov.  5,  1909. 

Means  are  described  for  thoroughly  agitating  liquids  while 
the  latter  are  being  subjected  to  the  action  of  ultra- 
violet rays.  The  tank  in  which  the  treatment  takes  place 
may  bo  provided  with  baffle-plates  adapted  to  guide 
and  circulate  the  liquid.  These  baffle-plates  may  be 
arranged  radially  below  the  mercury  lamp,  and  may  have 
the  form  of  truncated  cones  lying  one  within  the  other ; 
the  liquid  is  admitted  tangentially  near  the  periphery  of 
the  tank  and  passes  over  and  under  the  plates  alternately, 
leaving  the  tank  through  a  pipe  in  the  centre  of  the  latter. 
Several  other  ways  of  fitting  the  baffle-plates  in  the  tank 
are  also  described. — W.  P.  S. 

Water  ;    Apparatus  for  the  purification  of  .     F.  and 

F.  P.  Candy,  London.  Eng.  Pat.  27,607,  Nov.  27,  1909. 
An  apparatus  is  described  by  means  of  which  a  solution  of 
a  reagent  or  a  gas  may  be  introduced  into  water  which  is 
flowing  under  pressure  through  a  pipe.  It  consists  of 
two  closed  tanks  connected  at  the  top  by  means  of  a  pipe. 
The  water  conduit  is  provided  with  a  valve  so  that  a  greater 
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pressure  Ol 

tin-  other,     i Ini  nected  with  the  •■■ 

oondnil  at  the  side  ol  i  he  i  ah     «  I 

axjsta.      I'Im nd  tai      la  I       I  with  thi 

reagent  to  b  1  to  the  water,     \\  ator  from  I 

« I ii it  is  then  allowod  to  onl 

thus  oreated  in  th  .  when  thi 

out  off  and  the  second  tanl    pie  ition  with 

the  conduit,  the  reagi  nt  i    fo  rhc 

reagent    ma\    be   passed   t In ■  ■  lull  a   chum! 

ilate 
the   diaoharge    of    the     lolution.      \  ilaily 

us  is  described   Foi    tl 
of  a  gaa  into  the  water  conduit  b 

on  to  a  tilt .r.      i  ided 

M  that  tin-  treatment  of  the  w 
one  I  -  being  in  u 

emptied  of  water  and  filled  with  the  solution.     W.  P  S. 

at  waU  f  ,1/7  r.   K 

Villingen,  Germany       Eng,  Pat.  13,877,  June  8,  1910. 

water  is  conducted  into  a  channel  whence  it  is  delivi 
into  a   number  of  smalli 

delivery  ohannel.     Bt  fixed 

at  interva 

threads  hanging  down  over  th itside  of  the  channels. 

The  water  Bows  along  the  threads,  the  lattet   aoting 
oapillary  siphons,  and  the  dl  from  the  ends 

of  the  threads  on  to  t]  filter.     Thi 

thus  aerated  thoroughly  before  it  ci  mes  ii  with 

the  filter.    W.  P.  S. 


XX.-ORGANIC   PRODUCTS;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

m  production  in  Northern  China.     I.,  van  Itallic  and 
If.  Kerbosch.     Arch.  Pharm.,  1910,  248,  614 

The  cultivation  of  tin-  poppy  for  opium  is  still  carried  on 
in  Northern  China,  the  plants  being  grown  on  the  I. 
near  the  villages  and  even  in  the  gardens.     When  the  ground 
has  thawed,  about  the  end  of  April  or  the  beginnin| 
May,  it  is  ploughed  in  shallow   furrows.     The 
sown  by  ■  special  implement,  and  the  furrows  rolled 
When  the  plants  are  a  few  centimetn     hi  ■         indis 

hoed,  and  later  on  they  are  earthed  up.      The  pi 
60 — BO  nn.  high  l>y  July  20.  when  they  b  loom. 

The  green  capsules  are  cut  when  the  diameter  is  less  than 
4  cm.      They  are  out  illy  in  the  middle  and  the 

sap  which  flows  out  removed   by  the  finger  to  a  vee 
The  heads  are  cut  in  the  same  way  each  day  or   every 
r  day,  till  about  ten  cuts  hs  Bade.     The  sap. 

after  collecting,   is  heated  over  a  tire  of  straw,  and  the 
scum    removed.     The  black   \  i 
duced  is  ready  for  use. — F.  Suns. 


Papaver    somni/erum     I.. 
of    certain    alkaloids    in 
Arch.  Tharm.,  1910,  248, 


Formation    and    distribution 
.     M.  G.  J.  M.  Kei 

536- 

The  author  arrives  at  the  following  i  oni  luaions  respecting 
the  occurrence  and  distribution  of  certain  of  the  alkali 
in  Papaver  somni/erum  L.     The  seeds  contain  tract 
narcotise  and  an  amorphous  alkaloid,   whilst   three 
after  germination  a   table  amounts  of  nan  otine    ■ 
The  alkaloid.,  appear  in  the  following  order,   narootine, 
codeine,   morphine,   papaverine,   thebaine,   the   tirst    four 
being  found  when  the  plant  is  only  S     7  cm.  high.     The 
flowering   plant,   up  till   the   time  of   ripening,   contains 
narcotine,    papaverine,    codeine,    and    morphine    in    all 
its  organs   with   the   exception   of   the   hairs.     The 
varies   in   composition    in   different    parts   of    the    plant. 
Narootine,    codeine    and    morphine   are   found    in    all 
organs   of   the   ripe   plant.      Narcotine   is   produced    : 
the   albumin   of  Is  and   is  found   in   seeds   wl 

have    germinated    in    nitrogen-free    soil.      This     alkn 
is  present  in  moderate  amount   in   very  young  plat 
the  quantity  is  much  greater  in  the  flower-heads  thau 
in  the  unripe  seed  capsules. — F.  Shdx. 
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tine  with   barium   hy.i  _-avc 

-mall   amounts   of    grn  and 

meconin.  lleating  narcotine  with  either  water,  dilute 
alcohol,  or  absolute  alcohol  produces  gnoscopinc  and 
meconin.   but   no  other  base.     The  auth>  I  at   a 

molecule  of  a  substat  01  hydra- 

zine containing  a  tervalcnt  nitrogen  atom  suffers  decompo- 
on  hydrolysis,     fi    the  nitrogen  on  the 
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other  hand  is  quinquevalent,  the  molecule  undergoes  re- 

ment  as  a  result  of  hydrolysis,  without  being  sub- 

A    aumbet   of   experiments    axe    described    in 

support  of  this.     When  hydrastiue  methyliodide  is  treated 

nr  oxide  a  solid,  in.  pt  242   C.  >s  produced.     This 

the  authors  regard  as  an  oxybetaine,  and  it   giv  s   ao 

in  or    methylhydrastine    on    boiling    with    water. 

Whin   hvdrastine   methyl  chloride   is   treated   with  silver 

hydroxide,    methylhydrastine    is    produced.     The    same 

Dee    when    heated    with    aeetie    acid   and    51  dium 

the  oxybetaine  m.  pt.  242°  C,  and  a  little 

methylhydrastine,  but  no  meconin.     Similarly  no  mcconin 

resulted  when  the  same  reactions  were  applied   to   narco- 

tine  methyl  hydroxide.     Narcotine   methyl  ehloride  was 

treated   with   excess   of   sodium   hydroxide   solution,   the 

precipitate    taken    up    with    ether,    the    solution    rapidly 

dried  and  oonoentrated.       Methvlnarcotine  was  obtained 

in    this    way.     It    melts    at    113°— 115°  C.    is    optically 

re,    and    behaves    as    an    unsaturated    compound. 

The  methiodide  (prepared  in  benzene  solution)  melts  at 

I!l     hydrochloride  melts  at    128°— 130"  C. .   • 

— F.  Shdn. 


int  :  an  alkaloid  from  the  bulb  of  the  common  daffodil 
[Narcissus  Pseudonarcissus).     A.  J.  Ewins.     Chein.  Soc. 
.     Proc.   1910,  26.  296—297. 

A  s"ew  alkaloid,  narcissine,  has  been  isolated  from  the  bulb 
of  the  common  daffodil  [Narcissus  Pseudonarcissus).  It 
has  been  shown  to  possess  the  formula.  C16HI704N,  melts 
at  266  -267  I '..  and  is  laevorotatory  ( [a]D=  -95-8°).  It 
contains  no  methoxy-groups.  and  is  characterised  by  great 
stability.  The  hydrochloride,  C'i6H1704X.HCl.  was  also 
described. 


Eriodictyol.    homoeriodictyol,    and    hesperitin ;      Constitu- 
tion of .     F.  Tutin.     Chem.  Soc.  Trans.,  1910,  97. 

2054—2062. 

The  formula  originallv  assigned  to  homoeriodictyol  by 
Power  and  Tutin  (this  J.,  1907.  635)  is  confirmed.  Erio- 
dictyol  and  hesperitin  bear  a  simple  relation  to  homoerio- 
dictyol. for  on  inethvlation  each  yields  the  substances, 
2:4:  6-trimethoxyphenyl  3  :  4-dimethoxystyryl  ketone, 
and  2-hydroxy-4  :  6-dimethoxyphenyl  3  :  4-dimethoxy- 
stvrvl  ketone.  These  two  substances  have  been  prepared 
synthetically  (see  following  abstract).  2  :  4  :  6-Tri- 
methoxypheny]  3  :  4-dimethoxystyryl  ketone,  C20H22O6, 
crystallises  from  alcohol  in  yellow  prisms  melting  at 
55  I  when  air-dried,  and  at  117-5°C.  when  anhydrous. 
The    latter    ketone    crystallises    from    alcohol    in    yellow 

,  m.  pt.  154°  C.  Monomethyleriodictyol  was  pre- 
pared by  the  partial  methylation  of  eriodictyol.  It 
Hides  from  alcohol  in  colourless  needles,  m.  pt. 
216  I  .  and  has  the  constitution  2 :  f)-djhydroxy-4- 
metboxyphenyl     3 : 4-dihydroxystyryl     ketone.     Homo- 

fcyol  has  the  constitution  2  :  4  :  6-trihydroxyj;henyl 
4-hydroxy-3-methoxy8tyryl  ketone.     The  constitution  of 

•in  is  2  :  4  :  6-trihydroxyphenyl  3-hydroxy-4-rne- 
thoxystyryl  l.i  tone.  Hesperitin  forms  a  tetra-acetyl 
derivative,  m.  pt.  127°  C. — F.  Shdn. 


Eriodictyol,  homoeriodictyol,  and  hesperitin  ;    Synthesis  of 

a  methyl  derivative  of .     F.  Tutin  and  F.  \V.  Caton. 

Chem.  Soc.  Trans.,  1910,  97,  2062—2068. 

Phloroglucinol  trimethyl  ether  and  acetyl  chloride  were 
mdensed  and  the  resulting  ketone  condensed   by 
anillin  methyl  other.     The  product 
obtained     was    2:4:  6-trimethoxyphenyl    3  :  4- 
dimethoxystyry]  ketone.     This  substance,  (',0H2266,  melts 
a'  85°  C.  when  air-dry  owing  to  the  presence  of  "a  molecule 
of    alcohol    of    ci  .  m,    the    anhydrous    substance 

melting  at  117-5°  ('.  It  forms  a  deep  red  solution  with 
hydrochloric  or  sulphuric  acids,  and  distils  without  decom- 
position at  325'  I  I.  at  13  mm.  It  is  hydroryscd  on  heating 
witli  aluminium  chloride,  being  converted  into  2-h\ 
1  :  6-dimethoxyphenyl  3  :  4-dimethoxystyryl  ketone, 
,  ,H  ,)! t,,  which  crystallises  from  alcohol  in  deep  golden- 
plates,  in.  pt.  154°  C. — F.  Shdn. 


Extraction  under  pressuri  produced  ty  a  fluid.  [Extracting 
drugs  and  dissolving  rulibrr.]  \V.  Bruns.  Ber.  deuts. 
Pharm.   ties..    191(1.  20,  506—508. 

The  author  has  found  that  substances  rich  in  extractive 
matter  can  be  extracted  in  a  very  satisfactory  manner  under 
pressure.  This  is  maintained  by  connecting  the  apparatus. 
which  may  be  of  glass,  to  the  water-supply.  The  material 
must  he  so  arranged  inside  as  not  to  be  pressed  against  the 
lid  of  the  apparatus.  Para  rubber  can  be  dissolved 
in  benzene  in  a  few  hours  using  this  process.  Drugs  such 
as  gentian  and  rhubarb  can  be  extracted  whole,  without 
being  previously  powdered. — F.  Sitnx. 

Peppermint  in  Germany  :   Cultivation  of  the  Japanese . 

H.  Thorns.     Ber.  deuts.  Pharm.  ties.',  1910,  20, 424-— 131. 

During  the  spring  of  1909.  a  number  of  roots  of  the 
Japanese  peppermint  [Mentha  canadensis  var  piperascens 
Briq.)  were  received  by  the  author  and  planted  at  Dahlem, 
near  Berlin.  A  sufficient  quantity  of  the  plants  grew  this 
year  for  distillation,  the  yield  of  oil  being  about  0-5  per  cent, 
of  the  dry  weight  of  the  plant.  The  constants  of  this  oil 
were  very  close  to  those  of  peppermint  oil  produced  in 
Japan. — F.  Shdn. 

Phenolphthalein  ;     Volumetric    determination   of   .     V. 

Zotier.     Bull.  Soc.  Chim.,   1910,  7,  993—995. 

One  c.c.  of  N /10  sodium  hydroxide  is  equivalent  to 
00159  grm.  of  phenolphthalein,  and  the  author  finds 
that  the  latter  substance  is  soluble  in  water  to  the  extent  of 
0-092  grm.  per  litre,  within  the  ordinary  limits  of  tempera- 
ture. On  these  facts  he  bases  the  following  method  for 
determining  phenolphthalein  : — The  phenolphthalein  (0T 
— 0-2  grm.)  or  the  material  containing  it,  is  triturated  with 
some  small  pieces  of  sodium  hydroxide  (free  from  car- 
bonate). The  whole  is  dissolved  in  a  little  water,  and 
filtered,  the  filtrate  and  washings  being  made  up  to  50  c.c. 
Twenty-five  c.c.  of  this  solution  are  introduced  into  a 
test-tube,  and  treated  with  dilute  hydrochloric  acid, 
added  drop  by  drop,  until  the  phthalein  begins  to  be  precipi- 
tated ;  this  precipitate  is  re-dissolved  by  adding  exactly 
the  requisite  quantity  of  AT/10  sodium  hydroxide  (free 
from  carbonate),  and  the  solution  is  then  treated  with 
N  flO  sulphuric  acid  until  the  colour  changes.  The 
total  volume,  V,  of  the  solution  is  then  measured.  If 
n  is  the  number  of  c.c.  of  A'  TO  sulphuric  acid  employed, 
the  weight  of  phthalein,  in  grms.,  contained  in  the  sample, 
is  given  by  the  formula, 

2[(n  x  0-0159)+  (V— n)0-000092]. 
It  is  advisable  to  make  a  control  experiment ;  for  this, 
the  remainder  of  the  filtrate  is  introduced  into  a  second 
test-tube  of  the  same  diameter  as  the  first,  and  treated 
with  sufficient  acid  to  produce  a  tint  equal  to  that  of  the 
solution  in  the  first  tube. — L.  E. 

Iodoform  ;    Oxidation  oj  by  oxygen.     Photochemical 

Studies,  Part    I.     J.    Plotmkow.     Z.    physik.    Chem., 
1910,  75,  337—356. 

The  author  has  investigated  the  photochemical  oxidation 
of  iodoform  in  benzene  solution,  in  a  specially-constructed 
thermostat,  at  constant  temperature,  with  constant 
monochromatic  illumination  and  constant  oxygen  concen- 
tration. There  is  no  separation  of  iodine  in  the  absence 
of  oxygen,  and  none  in  a  solution  wdiich  has  never  been 
exposed  to  light.  In  the  light,  under  constant  conditions, 
the  iodine  separated  is  proportional  to  the  time,  and  if 
the  illumination  is  removed  the  reaction  still  proceeds, 
but  with  smaller  velocity.  The  special  investigation  of 
this  "  after  reaction  "  shows  that  it  has  all  the  character- 
istics of  a  normal  chemical  action,  e.g.,  it  has  a  normal 
temperature  coefficient,  and  its  velocity  changes  with  the 
Concentration  in  a  fixed  way.  Its  velocity,  however, 
is  somewhat  diminished  with  increased  illumination. 
On  subtracting  the  effect  of  the  dark  reaction  from  the 
total  effect  in  the  light,  the  purely  photochemical  action 
may  be  studied  :  and  it  is  found  to  have  the  usual  charac- 
teristics of  such  reactions.  The  velocity  as  measured 
by  the'scparation  of  iodine  is  linear,  i.e.,  the  iodine  formed 
is  proportional  to  the  time  of  exposure,  the  temperature 
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imall  ( 1-42  for  1> 
linn   increases    with    mora   ■ 
maximum,   and   is   proportional   to  the   inter, 
light.      Tin'      mi  it      i  ffei  blue, 

136      n  bioh     ao nt     for     77     poi  i      the 

total  activity  oi  the  spectrum.     It  is  not  ]»• 
in  Identify   the   I  . 

-i  :  '(Il  rill  ,     ii      i  ". 

li'.i    SB  I        I  '        M  J  I        I  „    linl    I  hi 

probably  closely  ■  onm  oted  irhol          t  ion 

is  the  sum  of  n   purelj    photochen  and   an 

indirecl  photochemic  this  J.,  II 
282  and  663.)    W.  II.  P. 

Iodoform  I  of 6y  ori/grn.     [II.)     J.  Plotui 

kw,     Z.    physik.    Chem.,    1910,   75.    386     KM. 

Tin:    observations    previous!}    described 
abstract)  have  been  extended  to  different  solves 
found  that   the  nature  of  the  solvent   has  a   vet 
effect  on  the  velocity   and  In 

carbon   tetrachloride   and   ethyl  benzene, 

the  reaction  proceeds  with  diminished  velocity  in  the  dark 
after  exposure,  while  in  carbon  bisulphide,  ether,  alcohol 
and  acetone  there  is  no  after-reaction.  In  the  latter 
solvents  the  reaction-velocity  is  verj  different  from  that 
observed  in  benzene,  but  the  characteristic  factors  of  a 
photochemical  reaction  remain,  i.e..  low  temperature 
coefficient  (1-4  for  10°  C).  i  the  velooitj  i  onstant 

with  concentration  to  a  fixed  lin  ional 

activity  of  the  blue  (X  =  43l>)  n  I   cent,    of   the 

whole)!    The  measurement  of  light  absorption  "f  solnti 
of  iodoform  in  the  various  solvents  gives  a  molar  extinction 
coefficient  which  is  for  all  rays  independent  of  com 
and  of  the  thickness  of   the   solution  layer,   but   whiob 
shows  no  apparent   relation  to  the    i  instant   in 

that    solvent.     Similar    experiments     wit!  QOV. 

that  only  in  some  solvents  with  some  rays,  is  tl»-  ab 
mentioned  constancy  observed,  the  fluctuations  following 
no  fixed  rule.      Incidentally  it  is  stated  that  a  2  cm.  I 
of  a  002-.Y  solution  of  iodine  in  carbon  tetrachloride  is  a 
vcrv  efficient    filter   for  retaining  blue  rays  and  all., 
violet  ones  (\=405— 408)  to  pass.     W.  H.  P. 

CHoroamine     reactions.     Methylene    chloroamine.     C.     I 
Cross,  E.  J.  Bevan,  and  W.  Bacon,     (hem.  Soc 
19 in.  97.  2404—2406. 
FoKMAi.oKiiYHK   and   chloroamine    in    aq  ation 

react     according     to     the     equation,     CH,0     IIV  I 
CH4:  NC'l-r-Hjli.   The  "methylene  chloroamine  'so  formed 
separates  in  crystals,  and  can  b 

form.      It  is  soluble  in  20-   30  part,  ot  ethi  I  01  of  bei 
It  is  very  unstable,  Bpontaneou  '   the 

ordinary  temperature,   and   exploding   when    heated 
60°— 60"°  C— J.  T.  D. 

Acetaldehydt  ;    Determination  of '>.'/   "mow  of  iryrrol 

and  application  of  th.    method  for  the  determiiu  I 

lactic  acid.      W.   Sobolewa  and   .1.   Zalcski.      Z.  | 

Chem.,  1910.  69.  441     451. 
Ibx's  qualitative  test  for  aldehydes  is   based   oi    thi 
colouration  produced  with  an  alcoholic  solution  of  p; 
and  hydrochloric  a<  id.     With  dilute  solutions  of  ftldi 
the   red   colouration    is    produced    very   slowly, 
solutions  develop  a  white  turbidity 
settles    as   an    amorphous    precipitate.       \ 
conditions,  this  turbidity  is  produced  in 
in   the    presence   of   0-5 — 0-2   nigral,    of 
formaldehyde.     Ketones,    ,.</■    act 
reaction,  but  the  presence  of  hydroxy!  groups  in  aide!. 
ork.  I  troys  the  delicacy  oi  thi 

tative  method  for  the  determination  of  ao 
been  based  on  the  above  reaction,  I 
of  test-tubes  the  smallest  quantity  oi  the  aldebyd     - 
required  to  produce  a  visible  turbidity.     Two  test  soluti. 
are  employed:    la)  a  2- -4  per  cent   Bolution  of  h 
chloric  acid;    ibi  a  solution  of   L-    -  CO.  of  comm 
pure  pyrrol  iu  1  litre  of  water.      Thi  se  are  kept  u 
bottles  and  mixed  just   bei  The  pyre 

must    be   standardised   against   an   aldehyde   soluti 
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the  aldehyde      I  hi    n  ridnal  aldehydi    I  I  by 

distillation  in  s  i  ai  n  at  oi  aii  in  and 

aldehyde  in  the  distill  the 

oL     The  quantity  of  trichromat* 

which  the  aldehyde-content  oi  thi   solution  ma 
dated      VttempU  to  apply  th    d 

Hon    of    lactic    arid    I   . 
ii  satisfaet.il  I-    I      B. 

Vercwicamphor  compoundi  — • 

.1.   K.  Harsh,     i  ,   L910,  26 

Di-iodooamfbob  is  formed  bj  the  ai  tion  of  iodii 

rouricamphor  compounds,  <  ,0II ,,'  • .  1 1 u . I s. 
l9H140  ,Hg,I„  and  (CjoHnO  ,11.-. I        I  pww 

ation  by  thi  -v '"' 

of   iodine  and   formation  of  camphorquin 
|ii  iodooamphor  and  the  mercuricamphon 
tn  lx'  oa'-derivativee  of  camphoi      I 
on  dimercuricamphor  compounds  and  on  di  iodocamphof 
ua'dibromocaniphor. 

Kunntial  oil"  in  relation  to  their  ''>"- 

dal..      s  .   MXb. 

Patents. 
/»'.  nzoyltalicylic  acid  ;    Mamfactvrt   of-   — .      A.    EJnJ 

Mum  ;     ■  v.     Eng.    Pat   26,470,   Nov.   4 

Under  Int.  Oonv.,  Nov.   13,   19 
Hi.w.yi>.\ii.  m  f    acid,  of  m.  pt.  13!  I  in 

good  yield  by  the  action  of  benzoyl  chlori  icylie 

i   in  presence  of   pyridine,  dimethylai 
tertiary  base.       1     •  '    B. 

— • 
ig  13, 

Hv   heating   the    8-chloro  ethj 

Hi,  .  li    i  II  '  I,     pri '  •  ii'ly    "ii'ler 

with    aqu  of   salts   of    weak    si 

converted  into  glycol  monosali  without   ' 

red  into  glycol  and  salicylic  acid. — T.  F.  B. 

UouecMoracetic     acid:  '"■ 

Borsley,  and  The  Onited  Ltd.,   I.r- 

Eng.  Pat    6031,  March  10,  1910. 

lx  the  ehlorination  ihur 

amount    of   sulphur 

idd  amounts  to  only 
about  mi  \-  r  cent  of  the  theoretical  yield 

are  obtained  when  smaller  quantities  of  sul] 

bly.      It  is  found  that 

the    ; 

and  with  a  eon  '''''' 

lni,,  with   the   inlet 

pipe  of  the  tn  »ith  the  h 

,hlo:                main.  All    th.-                                       with 

glaci 

•hen   heated  and   its 
tents  treated  with  chl'  rine  until  no  more  is  absorbed. 
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In    this  I    moilocWoracetic    acid    is    produced, 

together  with  acetyl  chloride  only  in  very  small  quantity. 
The  acetyl  chloride  produced,  being  volatile,  passes  into 
the  h  is  not  heated  1.  part 

g  with  the  water  in  the  acetic  acid,  and  part 
of   it    diss  of   ao-tyl    chloride    finally 

escaping  from  the  system,  along  with  the  hydrochloric  acid 
pro  ith    glacial 

acetic  acid,  which  retains  the  acetyl  chloride,  the  hydro- 
chloric acid  |  Lion.  When  the 
in  the  first  vessel  is  complete,  it  is  disconnected, 
and  its  contents  distilled  if  necessary.  Sulphur  is  then 
added  to  the  soond  vessel  of  the  scries,  and  it  is  heated 
and  chlorination  is  proceeded  with  as  before.  The  vessel 
which  was  first  used  is  re-oharged  with  acetic-  acid,  and 
placed  at  the  end  of  the  -  at  the  process  becomes 
a  continuous  one. — T.  F.  B. 

Carbamic    acid  Process   for  preparing   substituted 

.     Verein.  Chininfabr.  Zimmer  und  Co.     Ger.  Pat. 

225,712,  dune  27,  i;»08. 

9  sTTTCTED  carbamic  esters,  tasteless  and  non-volatile, 
and  j  hypnotic  properties,  are  obtained  either  by 

the  action  of  chloral  on  carbamic  acid  chloride,  or  by 
converting  trichloro-ethyl  alcohol,  in  which  one  of  the 
hydrogen  atoms  attached  to  a  carbon  atom  is  replaced  by 
alkyl  or  halogen,  into  the  carbamic  ester  in  the  usual 
manner  {e.g.,  by  the  action  of  an  isocyanate).  The 
allophanic  ester  of  tetrachloroethyl  alcohol  is  obtained 
by  the  action  of  chloral  on  carbamic  acid  chloride ; 
trichloro-isopropyl  alcohol  and  carbamic  acid  chloride 
produce  the  allophanic  ester  of  a-methyl-/3-trichloro-ethyl 
alcohol  ;  and  trichloro-isopropyl  alcohol  and  p-ethoxy- 
phenyl    i-  furnish    the   //-ethoxyphenylcarbainic 

ester  of  trichloro-isopropyl  alcohol. — T.  F.  B. 

Menthol;    Process  for  preparing  alkyloxyacetyl  compounds 

of .     A.  Einhorn.      Ger.  Pat.  225,821,  Oct.  24,  1909. 

New  alkyloxyacetyl  derivatives  of  menthol  are  obtained 
by  the  action  of  alkyloxyacetic  acids  on  menthol  carbonic 
acid  halo.  bly  in  presence  of  tertiary  bases. 

The  prod:  pplicable  to  medicine. — T.  F.  B. 

Oanacrelphthalein ;      Process    for    preparing  .        < -. 

Ehilich.     Ger.  Pat.  225.983.  March  19,  1909. 
'.  ACROLPiiTHAi.Kis    i-   prepared   by  heating  carvacrol 
with   phthalic   anhydride   at    temperatures  not   exceeding 
120°  C,  either  alone  or  in  presence  of  a  condensing  agent. 

product  exhibits  the  Bame  therapeutic  action  as  do 
phenolphthalein    and    thymolphthaleln.     Further,    it    is 

'ile  for  use  as  an  indicator,  its  colour  change  being 
considerably  sharper  than  that  of  phenolphthalein,  whilst 
it  can  also  be  used  in  the  titration  of  alkalis  in  presence 
of  carbonate.— T.  F.  B. 

lor  oi7  /  Process  for  preparing  aci'i  ves  of . 

Verein.  Chininfabr.  Zimmei  und  I         Ger.  Pat.  226,111, 

June  7.  1908.     Addition  to  Ger.   pat.  211.197.  Dec.  28 

:  (this  J.,  1909.  815). 

Acidyx  derivatives  of  castor  oil,  free  from  its  taste,  odour, 

and  nauseating  properties,  are  obtained  cither  by  treating 

■it  oil  with  chlorides,  phenol  •  lb  re,  oi  "ther  derivatives 

of   monobasic  aromatic   acids  capable   of  esterifying  its 

hydroxy]  group,  or  by  converting  the  oil  into  its  allophanic 

ester  by  the  action  of  urea  chloride  or  by  other  suitable 

methods.— T.  F.  B. 

Organic  substances;  Purification  of — —  by  distillation  or 
sublimation  and  subsequent  treatment  with  a  medium 
riding  as  a  solvent  for  the  impurities.  K.  Fankhaenel. 
Ger.  Pat.  226,112,  April  8,  1909. 

A  current  of  vapour  of  the  medium  used  as  Bolvent  for 
the  impurities  is  blown  over  the  substance  whilst  it  is  being 
distilled  or  sublimed. — A.  S. 

Aldehydes    and   ketones   from    amino-acids  ;    Process   for 

preparing .     K.  Langheld.     Ger.  Fats.  226,226  and 

226,227,  Jan.  14  and  19,  1909. 

(1)  When'  amino-acids  are  treated  with  sodium  hypo- 
chlorite    solution    containing    no    fi hlorine,    carbon 


dioxide  and  ammonia  are  eliminated  and  aldehydes 
formed.  For  example,  acetaldehyde  is  obtained  from 
alanine,  and  hvdroxvphenvlacetaldehvde  from  tvrosine. 
II. (  liiXH.  .1  'M>II_'HOCl^R.CH(NHCl).COOH-!"H.O-> 
K.t'H:  Nn--(O,  +  HCl  +  H._.0-R.GH(i  +  XH3.  [2)  This 
is  such  a  modification  of  process  (1)  the  subject  of 
Ger.  Pat.  220.226,  that  in  order  to  obtain  ketones  from 
amino-acids,  Buch  amino-acids  as  contain  the  two  organic 
united  to  the  «-earbon  atom,  arc  oxidised  by 
means  of  sodium  hypochlorite  solution,  forming  ketones, 
in  a  manner  analogous  to  the  foregoing. — T.  F.  B. 


Allophanic    esters;     Process   for  i .     Chem. 

Werke  vorm.  Dr.  H.  Byk.     Ger.  Pat.  226,228,  Oct.  24. 

190S. 

Tertiary  alcohols  are  converted  into  their  allophanic 
acid  esters  by  any  of  the  usual?  methods.  The  ester 
obtained  from  amvlene  hydrate,  for  example,  has  the 
formula,  C,H5.C(CH,),O.CO.NH.CO.NH„  and  possesses 
the  same  hypnotic  properties  as  the  alcohol,  but  has  the 
advantage  of  being  solid  and  tasteless  ;  it  melts  at  149° — 
150    i .'.  -T.  F.  B. 


Altylamino-acetic  acid  santalol  esters  ;  Process  for  preparing 

.     Farbenfabr.  vorm.  F.  Bayer  und  Co.     Ger.  Pat. 

226,229,  May  22,  1909. 

By  treating  the  halogeuacctvl  derivatives  of  santalol  with 
secondary  amines,  alkylamino-acetyl  derivatives  are 
obtained  ;  they  are  of  value  in  medicine,  especially  in 
the  form  of  their  salts,  which  are  solid,  odourless,  and 
readilv  assimilated.  Dimethvlamino-acetylsantalol  melts 
at  154°  C— T.  F.  B. 

Nitro-o-anisidines  ;  Process  for  separating  p-  and  m-  — ■ — . 
Chem.  Fabr.  Griesheim-Elektron.  Ger.  Pat.  228,357, 
Dec.  28,  1909. 

Advantage  is  taken  of  the  great  difference  in  the  solu- 
bilities of  the  sidphates  of  m-  and  p-nitro-o-anisidine, 
to  effect  the  separation  of  the  bases.  For  example,  the 
mixture  of  the  two  nitro-acetanisidides,  obtained  by  nitrat- 
ing o-acetanisidide,  is  hydrobysed  by  heating  with  70  per 
cent,  sulphuric  acid  ;  sufficient  water  is  then  added  to  the 
mixture  to  reduce  the  concentration  of  the  sulphuric  acid 
to  40  per  cent.  On  cooling,  white  crystals  of  p-nitro-o- 
anisidine  sulphate  separate,  from  which  the  base  may  be 
obtained  (m.  pt.  139°  C.)  by  decomposition  with  caustic 
soda  solution  ;  the  m-nitro-o-anisidine  is  then  precipitated 
from   the   sulphuric   acid   solution  by   addition   of   alkali. 

— T.  F.  B. 

Bismuth  and  thorium  preparations  ;  Process  for  the  pro- 
duction   of   suitable   for    use    with    Rontgtn    rays. 

Valentiner  und  Schwarz.  Ger.  Pat.  228,375,  Jan.  14, 
1909. 

Bismuth  and  thorium  preparations  mixed  with  inert 
materials  arc  given  to  patients  before  examination  with 
Rontgen  rays,  in  order  to  obtain  radiographs  of  hollow 
space.-,  the  bismuth  and  thorium  preparations  being 
opaque  to  the  rays.  According  to  the  present  patent,  the 
inert  or  filling  material,  e.g.,  Bolus  alba  or  kieselguhr  is  mixed 
with  a  solution  of  a  bismuth  or  thorium  salt,  and  the 
solution  is  evaporated,  or  an  insoluble  compound  of  the 
metal  is  precipitated  by  addition  of  a  suitable  reagent; 
in  either  case  the  product  is  dried  and  ignited. — A.  S. 

Antimony  compounds;    Process  of  making  organic  . 

L.  Kaufmann,  Berlin.  Eng.  Pat.  18,890,  Aug.  17, 
1909.     Under  Int.  I  onv.,  Aug.  18,  1908.- 

Sli:  IV.  Pat,  4(10,138  of  1909;  this  J.,  1910,  452.— T.  F.  B. 

Antimony  compounds;    Process  of  making  aromatic  . 

L.  Kaufinann,  Berlin.     Eng.  Pat.  25,098  of  1910,  dated 

Aug.  17,  1909. 
Sbi   IV  Pat.  106,138  ol  1909;  this  J.,  1910,  452.— T,  F.  B, 
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Aylpropionic   acid;     Amide    of    -  I 

'  I'm  I.  hi  il.r.  \  oi  in.  I  .  Bayer  und  Co., 
i, ■1,1.  Germany.     I    S    Pal     •'.  29,    1910. 

Bm  Bng.  Pat.  28,044  of  1909;  this  J„  1910, 1133.     I    I    B 
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AND 


Rtjraclivi  indices  of  some  svbsi  din     B    I 

gang.    7,.   Chem.    Ind     Kolloide,    1910,   7.   308 

Bom  yean  ago    \     ind  L.   Lumiere  found  thai  a  film 
prepared  from  an  emulsion  of  barium  sulphate  in 
had  practically  no  coveri  .  owing  to  tl 

indices  "f  the  gelatin  and  the  em 

kpprozimatel}  the  lame.     In  the  i 
silver  ohioride-gelatin  emulsions  and  ol  gelatin  in  which 
starch  is  suspended,  il   is  known  thai 
opacity  with  the  progress  ol  the  drying.     Aoali  ium  0 
gelatin  emulsion  on  tin-  other  hand  is  opaque  when  pi 
and  yields  a  dry  lilm  which  is  also  opaque,  but  during  the 
drying  of  suoh  a  film  on  glass,  transparerrl  tones  can  be 

mpletc  ; 

also  a  drieil  film  when  moistened  i fii 

then  turbid.  In  this  case,  therefore,  the  refractive 
indices  of  the  gelatin  and  oi  the  emulsified  c  tlcium  fluoride 
are  the  same  only  in  presence  of  a  definite  proportion  el 
water. — A.  S. 

Patent. 

Polychrome  screen  und  process  /or  making  same.  C  L  A 

Brasseur,    New    York.     U.S.    Pat.    :> .  ft.    16, 
1910. 

See  Eng.  Pat.  20,909  of  190S  ;  this  J..  MIO'.i.  _'">  T.  V.  P.. 


XXII.-EX PLOSIVES  ;    MATCHES. 

Explosives;    Annual  Bt port  of  the  Chief  Inspector  of 

for  the  Transvaal  for  the  year  ended  Juw    30,    1910. 
Major  A.  B.   Dcnne. 
The  quantities  given  refer,  in  the  ruse  of  explosives,  to 
tons  of  2000  lb. 

Manufacture. — The    British   Smith    African    Ex] 
Co.,  at  Hoddersfontein,  manufactured  during    the    year 
6384  tons,  an  increase  on  the  pn  161  tons. 

They  issued  8477  tuns,  an  increase  ol  414  tons.     This  was 
due  partly  to  an  increased  consumption  in  the  Bransvaal 
and  partly  to  a  shortage  from  Natal,  owing  to  an  w 
at    Megan.    Kynoch's  factory  at    Dmbogintwini  (this  J.. 
1910,   235).     "  The     ezpli    i  from     M 

fontein.  together  with  the  importations,  totalled   16,703 
tons.     The  Moddenfontein  factory   thus  supplied 
cent,  of  the  explosives  consumed  in  the  Transvaal. 
quantities  of  a  chlorate  explosive  called  "  Euoalypt 
manufactured  at  Gumpold's  factory. 

Importations  : — 


Explosive, 
etc. 

Imported 
from 

Tons  of 
2000  lb. 

CSSCS. 

(500  ■ 

of  24  lest      Number, 
each.) 

Blasting  ear- 
Blastiug  car- 
Blasling  car- 

Overseas 

Cape  Colony 

Natal 

7006 
3198 

Detonators  No.  6 

and  No.  6d    . . 

Detonators  No.  8 

„    Electric 

Overseas 

- 

8».ie5.000 

2,810,000 

670,000 

Safety  fuse       . .      Gt.  Britain 
„        „        ..  I     Germany 
;     Belgium 

— 

8583 
4745 
1882 

it    Ul    I 

satisfy,  the  following  testa: — 

3.    lul» 
I'hen 

cxplouvea  *  ^  "•'  lbu 

fired  in  rain 
J  .  1909,  102 
propoi  i  lium  aitrati 

in  in,  having  the 

the  red  utility 

ting.     Dr.   Hoi 

i ',  [..  inn. m,    wa  with 

I 
ol  tin'  composition  us 
wmd  the  i.i.  i  that  thi 
iiiumi,  but  ahowi 

I  .  hand  from  W<  stem  . 

iiini,  i  mining  i  ondii . 

Exploi,"  i .  ""./ 

1910,   151. 

Vakiocs  ezp 

th  and  tamp  d,  oi   i 
mtained  in  various  wrappii 
lion  wen  ai 

free  oxygen  ;    in  most 
disappeared,  being  used  up  in  oxii 
or   the    wrap 

(carbon    BUM 

quantit; 

llauiing  when  th.  \  mix  with 

experiment!,  have  shown  that 

ignite   coal-dust    when    wra]  ; 

iiluniiniuui    than    when    in   asbestos,    til 

n  is  thus  important  in  a  i  oal 

le  in  win.  i 

Hied  paper   wrapping. — J.  T.  I). 


Fulmimc    aad;     Formation    ol from    <deoM.    H- 

Wieland.      Bcr.,   1U10,  43,  33'- 

WoHUtt  (Bcr.,  1910,  43,  754)  ha 
author's  theon   of  thi 

■ 
mid  ul 
^licr.,  1W7,  40.  418).     Wi  hi. 

author  assert*  that 

■ 

genera,  i 

oi  silver  niti 

r,  and  geiitlv  bos 
i  he  to- 1  '. 
addition  of  nitrit.  .  yarded 

Jer  as  a   prool    that 
an   intermediate   produ 

uid-    but  the  author  points  out  tnat  tl  -  based 

upon  the  erroneous  assumption  that  meihylmtroi 
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is  dircitly  obtained  from  nitiomethane  ami  nitrous  acid, 
is   in   reality   only   the   act-form   of   primary   nitro- 
ts  with  nitrous  acid. — C.  A.  M. 

Patents. 

fx/i/o-  •..    Demetriade,    Bucarest,    C.    Jonescu, 

<:alatz,  and  J.  Coanda,    Bncarest     Eng.   Pat.   26,359, 
Nov.   13.   1909. 

The  explosive  consists  of  potassium  chlorate  (60  parts), 
itrobenzene   (24),   pioric   acid   (16),   and   collodion 
(4    parts),      I'll.-    method    of    manufacture   is   as   follows. 
.mi  chloral  d  in  a  cotton  bag.  is  immersed 

in  nitrobenzene  containing  cither  picric  acid  or  trinitro- 
toluene in  solution.  The  bag  is  allowed  to  drain  and  the 
contents  are  mixed  with  a  collodion  solution,  the  nitre- 
cotton  of  which  contains  1(1  per  cent,  of  nitrogen.  The 
mixture  is  thoroughly  masticated  at  35"  (.'..  until,  after 
evaporation  of  the  ether  and  alcohol,  it  has  become  of 
the  consistence  of  jelly.     This  can  be  tilled  into  cartridges. 

— G.  W.  JlcD. 


Explain?.  F.  H.  Briggs,  Elyria,  Ohio,  Assignor  to  The 
American  Dynamite  Co.,  Cleveland.  Ohio.  U.S.  Pat. 
975,826,  Nov.   15,  1910. 

The  explosive  consists  of  an  intimate  mixture  of  potassium 
chlorate,    nitrobenzene,    pulverised    slate,    charcoal,    and 
am  nitrate.     I  f.  W.  McD. 


ML     Delvigne,    Namur,    Belgium.     U.S.    Pat. 
977,076,  Nov.  29,  1910. 

Pat.  113,418  oi  1910;  this  J.,  1910.  1135.— T.  F.  B. 


Explosives.     E.  C   1!.   Marks.   London.      From  H.  .Maxim, 
Brooklyn.    U.S.A.      Eng.    Pat.    2039,    Jan.    20.    1910. 

See  U.S.  Pats.  951.445  and  974,900  of  1910  ;   this  J.,  1910, 
518  and  1412.— T.  1\  B. 


XXIII.-ANALYTICAL  PROCESSES. 

Sulphur   in   organic   compounds;     New   process  for  deter- 
mining     .     T.     St.     YVarunis.     Chem.-Zeit .,     1910, 

34,   1285—1286. 

The  process,  which  is  a  modification  of  that  of  Asboth 
(this  J.,  1895,  1071),  consists  in  heating  an  intimate 
mixture  of  0-2  to  0-4  grm.  of  the  substance,  10  grms.  of 
pure,  finely-powdered  pota  aium  hydroxide  and  5  grms. 
of  sodium  peroxide  in  a  silver,  nickel  or  porcelain  dish  to 
75°— 85°  C  in  an  even.  When  the  mixture  fuses,  the 
dish  is  gradually  heated  more  strongly  over  a  small  flame 
until  the  melt  is  quite  liquid,  in  which  condition  it  is  main- 
tained for  a  short  time.  After  cooling,  the  contents  of  the 
■li-h  dissolve  very  readily  in  water,  which  is  the  chief 
advantage  claimed  over  the  method  of  Asboth.  The 
solution  is  acidified  and  oxidised  with  a  solution  of  bromine 
in  hydrochloric  acid,  filtered,  and  the  sulphur  estimated 
as  barium  sulphate  in  the  usual  way.  A  blank  test  is 
to  eliminate  errors  due  t..  sulphur  in  the  reagents 
and  in  the  products  of  combustion  of  the  gas.  A  list  of 
reference  to  the  more  important  oxidation  proce 
a.  -B.  (;.  Mc  I.. 


Electro-analytical  delermi if  •' i  ;    Xtw  apparatus 

for  the  rapid A  e  anode  for  use  wtk  silver 

II.  .1.  S.  Sand  and  W.  M.  Smallcy. 
Trans.  Faraday  So    ,  Dec.,  1910.     [Advance  proof.] 

igned  to  require  only  small 
quantities  of  platinum,  foi  u  e  in  the  manner  previously 
communicated   (see  Sand,  tin     .1  .    1907,  490  and    1908, 

'"'•'■ij.     The  anode  i-  illustrated  in  Fig.  i.\  and  requires  only 
aliout  5  grms.  of  platinum.     A  is  the  glass  tube-  in  which 


the  electrode  rotates,  B  is  a  platinum  gauze  cylinder  against 
which  the  glass  holder  is  made  to  press  by  blowing  when 
hot;    the  projections,  ggt  make  the  cylinder  quite  secure. 


Fig.  1a. 


Fig.  1b. 


The  strips  of  platinum  gauze,  C,C,  pass  through  the  glass 
to  the  copper  wiie,  D,  which  has  an  enamel  support,  »,», 
and  leads  to  the  gauze  strips,  E,  E,  which  pass  out  and 
are  wound  over  by  the  platinum  wire,  F.  This  comes 
into  contact  with  the  blocks  of  the  clutch.  K  is  widened 
just  enough  to  prevent  A  from  sliding  off,  and  still  to  allow 
the  collar,  P,  of  the  cathode  (Fig.  1b)  to  pass  over  it.  The 
constriction,  L,  is  for  washing  purposes.  In  determining 
copper  the  cathode  may  be  made  of  silver,  and  in  deter- 
mining zinc  of  nickel.  The  collar,  P,  is  first  stamped, 
a  gauze  cylinder  is  made,  then  shaped  by  eight  small  pleats 
as  shown,  and  finally  rivetted  to  the  collar.  The  nickel 
cylinder  can  be  left  unfinished,  but  the  edges  of  the 
silver  cylinder  being  soft  and  brittle  must  be  fused  down 
in  the  oxygen  blowpipe.  The  mesh  is  11  per  linear  cm. 
The  silver  electrode  is  cleaned  by  warm  dilute  sulphuric 
acid  with  a  little  hydrogen  peroxide.  Analyses  are  given 
which  prove  the  utility  of  the  electrodes,  and  it  is  also 
shown  that  the  substitution  of  citric  acid  for  acetic  acid 
in  zinc  determinations  reduces  the  tendency  to  high 
results,  though  the  time'  required  is  longer. — W.  H.  P. 


Proteins ;    Determination   ol  the   amide-nitrogen   in  

W.  Denis.     J.  Biol.  Chem.,  1910,  8,  427 — 135. 

The  author  finds  that  Folin's  method  for  the  determination 
of  ammonia  in  urine  may  be  applied  for  the  separation 
of  the  ammonia  formed  by  the  action  of  acids  on  proteins  ; 
this  method  n  i  ,  essentially  in  the  removal  of  the 
ammonia  from  an  alkaline  solution  by  means  of  a  strong 
current  of  air,  the  ammonia  thus  removed  being  ah-mbed 
in  an  excess  'if  N/10  sulphuric  acid  and  titrated  in  the 
usual  way.  It  is  sufficient  to  pass  the  current  of  air 
through   the   solution   for   two  hours  in  order   to  obtain 
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ill  the  ammonia       I'hi     oluti  n  may  l»  d  month 

fur  tin    letermination  ..l  tin-  mono  and  di  ami 
bj    the  rlausmann   m  l  bod  lifii  d  by  < > 

Harris  (this  J.,  100 

ami  gelatin,  «  bii  h  contain  on);  mounta 

monia  found  in  the  bydrolj  i  d  niut<  i  ial  bj 
i  h  magni   i 

■  tic  ally    !li.'   Bttuil",    but 
such  as  hair  and  born,  yield  '■    -  ammonia  b 
method  than  bj  distillation  with  n  For  it 

hair  boiled  for   I  ~>  hours  witl 

avid  yielded    1-25  per  rent.   u(    niti        i  immonia   b) 

distillation,   and   0-88    ;         •  nt.    by   the    Folin    method; 
horn  shavings  similarly 
oent.    by   the   t»"   metno  Is, 

bear  out    the  oontentioi  thai    more 

ammonia  is  split  ofl  bj   the  alkali  than  has 
by    the    hydrolysis,     Further   oxp<  bowed    thai 

the  amount  of  ammonia  produced  during  the  hyd 
doesnol  inorease  even  when  the  time  of  boiling  is  pro 
t"   7n   hours  and   thai    the  additi  turn   chloride 

does  ti"t  inorease  the  pei   ents  ■■  of  amid.'  nitrogi 

w    P  S. 


Determination  o/  ! 

in  motor*.     Halphen.     >■■■    1 1  v. 

Properties  and  formation  o/  oxycettulose.     Uoyd.  1 


Determination     of     mang  Ks      or.     Se( 

V 


Ammonium   salts  of  fatty   acids   «'.//   separation    of  oleic 
acid  from  saturated  fatty  acids.     Falciola.     S«    Ml 


Determination  of  cona  Titration  of  lattr  of  Hevea  brat 
from    density    measurements.     Vornet,     Set      XIV. 


Determination  oj  rubber  as  tetrabromidt       Buddi 


Determination    of    colour    in    tanning    extracts.       Eitnor. 
XV. 


ining  sucrot  of     '  tgars.    Jollcs. 

Wll. 


Improvement    in    Schcrer's    test    for     nosit  I.     s 
>       Wll. 


Analysis  of  emu  mere  i*U  absinthe.     Ronoet.     Set    XVII. 


Volumetric     determination     of     phenolpht  Zotiei. 

XX 


I>t termination    of    acetaldthyde    '7/    means    of    p'jrro>    and 
application   to   determination    •</ 
and  Zaleaki.     Sei  XX. 


1'at. 


1 1  ' 

■      i.      ii 


1910. 


I      K     II. 


e 


n 


shown      in      the 

I 

lid  oi 
liquid 

a    mark    on   the 
obtaini  d    il 

tllln-, 

tion  de\  V  •.  Air 
under  a  slightly 
pressure 
than  thai  "f  the 
nder  <xami- 
nation,  i-   I 

in  at    I.    in 

Inim. 

r ,     free    from 


for     preparing     carvacrolphtha 
Qer.  Pat  226,983.     8a    W 


XXIV.     MISCELLANEOUS  ABSTRACTS. 

Vropiolic    eompoui  '■'       eu     and 

J.  G.  Bongrand.     Oomptes  rend.,  1910,  151,  946—948. 

Pbopiolamihe  is  formed  by  the  direct  i.meous 

ammonia,   oooled    below    0   '    .    on   the   metb 

id;     when    purified    by   crj  a   from 

ether,    it    forma    white    plates,    melting   at    61' 
readily  soluble  in  water,  alcohol  oi  ether,  but 
in  obloroform,   benzene,  oi   carbon   bisulphide.     [I 
with  silver  nitrate  a  white  i  with  amm 

cuprous  chloride  a  yellow  one  :    both  ■ 
when    heated    in    air.     When 
■  ah  phosphoric   anhydride  in  carbon  dioxid 

■    a    little  nitrite, 

il.i '  i  .i  \  mobile 

li  pud,   freezing  at   ab 

ii    is  very  inflammable.     [I  brown 

tint,  even  apart  from  ligl  ir,  but  with 

altering  its  other  I 

ilver  nitrate, 

it    (onus  a   white   precipitate,  intently 

vli'-n  heated  ;   thi  nprons 

bloride  is  olit  "  mil'.     Hole- 

ul.ir  weigh!   determin  I  the  formula 

ly  one 
:  •in  oi  h\  brogen  with 
■ 

possibly   tin' 
i  orapound.  C,Nr     .1   T    1 1 


Measuring    gas;     Apparatus    /«r      — .     R.     lnh  I 
Aix-la-Chapelle,  Germany. 
1910.     Under  Int.  Conv.,  Jan.  25,  I 

The  claim  relates  to  the 

described   in    Eng.    Pat.    19,767         i  J., 

478)  and  is  for  the  employment  oi  a  c<  ne  in  ooi 
with  the  Boat  which  may  bi  i  or  oval  shape. 

W.  H.  i 


Books  Received. 

Dosi     Experiment*  mittcc 

ited  by   ("he  Hit  Britain. 

\   I:  luring  1908 

and  1909  at  th.  Stati  in.     Printed 


UTS 


PATENT  LIST. 


[Dec-  31,  l»io. 


and    published    by    the    Colliery    Guardian    Company, 
Limited,  30  and  31.  Pumival  Street,  Holborn,  London, 
E.C.     1910.     Pries   10s. 
4ro  volume,  oontaining  204  pa  ibject  matter,  lists 

of  illustrations,  plates,  tables,  and  notes,  and  diagram- 
matic records  of  experiments  ;  an  alphabetical  index  of 
subjects  coneludes  the  work.  The  illustrations  number 
95,  and  the  plates  25.  The  work  is  di\  tded  into  two  parts, 
Part  1  oontaining  nine  chapters,  1'ail  11.  two.  The  sub- 
division is  i  haraoterised  by  the  following  classification  : — 
Part  I.  i  .  Introduction,  with  history  of  previous  experi- 
ments, etc.  (u),  The  experimental  gallery  and  the  methods 
of  conducting  tie-  experiments,  (iii),  Explosive  nature  of 
coal  dust  when  raised  is  a  aloud  in  air.  (iv),  Chemical 
analysis  of  coal  dust,  (v),  The  ■'British  Coal  Dust" 
instruments  for  investigating  the  mode  of  propagation  of 
coal  dust  explosions,  (vi),  Experiments  with  dustless 
and  stone  dust  gones.  (vii),  Application  of  stone  dust  at 
Altofts  collieries,  (viii),  Laboratory  investigations,  (ix), 
Microscopical  investigations.  Part  II,  (i),  Mode  of 
propagation  of  coal  dust  explosions.  Introduction — (ii), 
uiiio.— Experiment*  in  the  gallery.  Appendix.  Experi- 
ments with  Welsh.  Sluttish,  and  South  African  coals. 

ion.  Darwinian  ind  Spencerian.    The  Herbert 
Delivered  at  the  Museum,  8th  Dec., 
1910.     By    Raphael    Meldola,    F.R.S.     Oxford.     At 
the  Clarendon  Press.     1910.     Price  Is.  6d. 

Contains  43  pages  of  subject  matter  and  an  appendix. 

Das  Oedem.     Eine  cxperimentelle  und  theoretische  Unter- 
ler   Physiologie   und   Pathologie  der   Wasser- 
bindu  I  li  i  urismns.     Von  Dr.  Martin  H.  Fischer, 

Professor  der  Physiologie  an  der  Universitat  Cincinnati, 
Ohio.  D.S.A.,  etc.  M  it  Autorisation  der  Trustees  und 
di  -  Verfassers,  in  deutscher  Sprache  herausgegeben  von 
Karl  Schorr  und  Wolfg.  Ostwald.  Theodor  Stein- 
kopff's  Verlag.  Dresden.  1910.  Price  M.  6,  bound 
M.  7. 

8vo  volume,  containing  220  pages  of  subject  matter,  with 
51  illustrations,  and  alphabetical  indexes  of  authors  and 
subjects. 

The  Scientist's  Reference  Book  and  Diarv  for  1911. 
Published  by  James  Woolley,  Sons  &  Co.,  Ltd.,  Victoria 
Bridge,  Manchester.     1911.     Price  Is.  6d. 

Is  divided  into  two  parts,  Part  I,  containing  lists  of 
i  <iiutes.  Congress,  International  Exhibi- 
tion (Turin),  etc.,  Scientific  Societies,  Data  as  to  First  Aid, 
and  in  poisoning  cases.  Calendar,  and  a  daily  wants 
dictionary  then  follow,  also  a  series  of  blank  pages 
for  memoranda,  etc.  A  Diary  for  1911,  and  blank 
pages  for  addresses,  complete  the  part.  Back  to  back 
with  this,  comes  Part  II.,  as  a  duplicate  pocket  book, 
and  forming  the  "Scientist's  Keference  Book,"  with 
the  following  items  : — (i)  Notable  facts  of  the  world, 
(ii).  Astronomy,  (iii),  Meteorology,  (iv),  British  weights 
and  measures,  (v),  Metric  weights  and  measures,  etc. 
(vi).  Chemical  terms,  Synonyms,  etc.  (vii),  Atomic 
weights,  (viii),  Specific  gravities,  (ix),  Physical  constants 
of  the  elements,  (x),  Formula;  and  solubilities  in  water. 
(xi),    I  use   in    volumetric   analysis,   etc.     (xii), 

Alloy,-,  ixiii,.  Scientific  terms,  etc.,  of  general  use,  Laws 
and  definitions  in  Chemistry  and  Physics,  also  (xiv), 
Botany.  Isi),  Human  physiology,  (xvi),  Hygiene. 
jxvii),  Chemical  composition  of  food.  A  series  of  ruled 
II  ii  i  implete  the  booklet. 

Bulletin     ok     hie    Imperial    Institute.      Vol.    VIII. 
No.  3.     Price  Is. 

e  oi  tli'   Bulletin  contains  the  results  of  inveatiga- 

certain    West    African   timbers, 

wattle  barkf  from  the  Transvaal  and  the  East  Africa  Pro- 

■   iiM'    Leans  from  the  East  Africa  Protectorate, 

l'untumia    rubber    from    West    Africa,    and    Landolphia 

rubber  from  the  Sudan;    also  notes  on  .Mauritius  hemp, 

Burmese   bkv  k   varnish  or  lacquer,  the  distribution  and 

■  liromium   ores,   etc. 


A  Study  of  Melting  Point  Determinations  with 
Special  Reference  to  the  Melting-point  Require- 
ments of  the  U.S.  Pharmacopoeia.  By  George  A. 
MEMOS.     U.S.  Hygienic  Laboratory.      Bulletin  No.  70. 

After  indicating  the  deficiencies  of  the  melting-point 
requirements  of  the  U.S.  Pharmacopoeia,  the  various 
methods  and  apparatus  at  present-  in  use  for  the  deter- 
mination of  melting-points  are  discussed,  and  the  con- 
siderable divergences  in  published  results  pointed  out. 
A  method  is  recommended  as  a  standard,  for  adoption 
as  the  Pharmacopoeia  method,  and  melting-points  of 
24  pharmacopceial  compounds,  determined  by  its  aid, 
are  given,  together  with  other  published  figures  for  the 
same  substances. 


Patent  List. 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT  ;    MACHINERY. 

Applications. 

28,004.  Green,  and  Huncoat  Plastic  Brick  and  Terra 
Cotta  Co.     See  under  VII. 

28,077.  Rosculet.  Process  of  solidifying  liquids. 
[Addition  to  No.  4337  of  1910.]*     Dec.  2. 

28,248.  Mueller.  Cooling  towers  and  the  like.  [U.S. 
Appl.,  April  9,  1910.]*     Dec.  5. 

28,514  and  28,516.  Broadbent  aDd  Sons,  Ltd.,  and 
Broadbent.  Hydro-extractors  apd  like  centrifugal 
machines.     Dec.  8. 

28,609.  Viola.  Apparatus  for  producing  vacuum. 
Dec.  8. 

28,707.  Schirm.  Extracting  devices  for  use  in 
treating  finely  divided  or  powdered  material.*     Dec.  9. 

Complete  Specifications  Accepted. 

28,945  (1909).  Breakall.  Rotary  filters  tor  separating 
liquids  from  materials  and  for  washing  and  saturating 
materials  with  liquids.     Dec.  14. 

30,080  (1909).  Tiemaun.  Purification  of  solutions 
Dec.  7. 

3171  (1910).  Brownson.  Filtering  or  separating  solids 
from  liquids  or  semi-liquids.     Dec.  14. 

5264  (1910).  Henning,  Flodin,  and  Co.  Furnaces. 
Dec.  7. 

5952  (1910).  Davis.  Apparatus  for  treating  liquids 
with  gases.     Dec.  7. 

6463  (1910).  Acheson.  Disintegrating  or  subdividing 
into  fine  particles  insoluble  bodies.     Dec.  14. 

8718  (1910).  Savary.     Furnaces.     Dec.  7. 

12,062  (1910).  Arbuckle.  Vats,  tanks,  or  vessels  for 
separating  solids  from  liquids.     Dec.   14. 

12,748  (1910).  Sinding-Larsen  and  Storm.  Separating 
a  single  gas  from  a  mixture  of  gases.     Dec.  14. 

13,297  (1910).  Muchka.  Apparatus  for  separating 
impurities  from  steam,  gas,  etc.     Dec.  7. 

16,156  (1910).  Robacher.     See  under  X. 

17,899  (1910).  Madeley  (Richards).  Apparatus  for 
separating  solids  from  liquids.     Dec.   14. 
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O.— FUEL;    GA8;    MINERAL  OILS   AND   WA3 
DBSTBDCTIA  E     DIM  ill  \  I  IOK  ;      Hi  \  i  tNQ  ; 
I. Mill  I  [NO. 

\ii  i.uv  nous. 

27,645.   Miillrr,  and  Veltener  Schwermmstoin  [di 
Utilising  the  residues  of  combustion  of  furnaces.*     Sfoi   28 

27.807.   Everett.       Obtaining      produi  I        fton 
■hale,  peat,  .  t. .     Nov.  28. 

.7.7"..").  Bdmundson  and  Potl  Manufacture  of 
BJamenta  for  eleotrio  incandescence  lamps.     Not    28 

27.s7:(.    Weil  and  Hutchins.     ( las  |>r<»lu>  •  r-.      Nov.  30. 

28,007.   Beard,  and    Dempster,    Ltd.     Apparatu 

washing  or  scrubbing  .'as.      Dee.  2. 

28.032.  SchatTcr.     Km  I      Deo.  2. 

28,388.  Duokham.       Vertical    retorts    for    carl" 
ii'il.  etc     Deo.  8. 

28,628.  Owen.  Manufacture  of  ini  andescent  gas 
mantles.     Deo.  8. 

28,684  Barton.     See  utulir  X. 

28,711.  White  ami  White,  Gas  generating  plant. 
[Addition  to  No.  10,367  ol  1910.]*     D 

28,783.  Carroll.  Manufacture  of  carburetted  water 
gas.*     Dec.  10. 

Compute  Specifications  Aookptid. 

29.12."  (1909).  Johnson  (Masohinen-  und  Armatuien- 
fabrik  vorm.  H.  Breuer  and  < So.).  Apparatus  for  making 
gas  by  the  dry  distillation  of  coal,  etc.,  for  preventing  the 

formation  of  thick  tar.     Dec.  14. 

29,328  (1909).  Ruthenberg.  Distillation  of  coal. 
Dec.  7. 

6487  (1910).  Christie.       Horizontal    regenerative 
Deo.  7. 

17, .".48  (1910).  Otto.||.LvM,t.H-k  r.ike  Oven  Co.  Otto 
and  Co.).     Separating  tar  from  gases.     Dec.  7 

22,961  (1910).  Baldus.     See  under  XXIII. 


III.— TAR  AND  TAR  PR0DP  IB. 

Applications. 

28,159.  Jones.  Manufacture  of  quinolinc  and  tetrahydro- 
quinoline  derivatives.      Dec.  3. 

28,178.  Wallbaum.  Manufacture  of  emulsion  products 
from  asphalt,  coal-tar  or  petrol  pitch.  Montan  wax,  Japan 
wax,  etc.     Dec.  3. 

Complete  Specifications  Accepted. 

29.112  (1909).  Bloxam  (Act-Gee.  f.  Anilinfabr.).  Manu- 
facture of  the  thio-derivatives  of  diarylamines  and 
their  derivatives.     Deo.  7. 

4898(19111).  Newton  (Bayer  nnd  Co.).  Manufacture-! 
halogen  substituted  anthraquinon.ee.     1 <■ 

9955  (1910).  Zirnmer.  Increasing  the  resistance  to  heat 
of  tar,  pitch,  mineral  resins,  etc.     Dec.  7. 


IV.— OiLuL'KlNG  MATTERS  AND  DYES. 


Applications. 


27,1527.   Newton  (Bayer  und  Co.). 
disazo  dyestutf.     Nov.  28. 

27,636.  Meiater,   Lucius,   und   Brnning.        Manu 
of  yellowish  green  pigment   dyes.     [Ger.  AppL,  Dee.   11. 
1909.1*     Nov.  28. 


Manufacture  of  a 


l.u.  iu«.  and   BrQnini 

1910  ,* 

((  i,.  m     i 
Manufacture  ol  < 

\>>.    28 

1.  Newton  (Bayoi 

,'.    Bloxam 

then  •  Dec.  1. 

28,671    Bloxam     I  hi  n      I  '  """^ 

Manufactun  itnfM.* 

D 

.     i  .,„.     Kal.r.    Grieaheim    Elektroo). 

ifaoture  ol  disazo  dyi  stuffs  tot  wool  '     !'■ 
28,679    Bloxam    (Chem.    Fabr.    Grieaheim     EL 
,  i,„,   ol   vat  dyi  itnfb  of  the  anthracene 

28,680.   Bl 
Manufactun  otive  disazo  dyeatuffa.*     I 

-i.  Bloxam    ((  hem.    i  •"■'•'  )■ 

Manufacture  of  an  as touring  matti  r.'     I 

28,781.   Mi  wtoi  .Mai. m.. 

dyestnl 

rj  [CATIONS   At  •  i 
n    (Bayer   und   Co.).     Manufacture 

.,f  vat  dy<  stuffs.    Dee.  14. 
28,718  (191  yet  and  I  o.).    Manufacttire 

14. 
ill. -.3  1 191H).  Ransford  (Ca>-  ncture 

•     new    sulphonic    acids    and    am    dyestufts    therefrom. 
17. 
7000  (1910).   Ransford  (Cassclla  und  Co.).    Manufacture 

tuffe.     Deo.  7. 
7404  and  11.947  (1910)    U     Bneur.      Manutaott 
to  be  aaed  in  making  dyes.     D- 
1910).  Johnson     (Badisehe     Anilin     umi 
Fabrik).     Manufacture  of  anthracene  colouring  n 

7923  (1910).  Johnson     (Badisehe     Anibn     und     Soda 

Fabrik).     Manufa.tur colouring     matter*     of     the 

anthracene  scries.     Dec.  11 


v      m;i:i  3.     rEXTlLES;    I  BLLUL08E;    PAPER 

AlTLUAIl 

Q    Vexedn.  Glanxatoff-Fabr 
from   the    waehing  watei    obtained    in    making   aiti facial 
productefromouprammoniaoe  :pb.  June  18, 

1910.J*        -  -" 

i  j,   del   Applications   da  la   « <;>")°»e- 
Manufacture  of  celluloae.     [Fit.    Appl..  Jan.   21,    1910 
30. 

28,193.  Silberrad.      Isolation  of  plant  fibres.      XX 

to  pro- 
duce a  batting  suitable  for  spinning.     1'- 

28,603.  Skeppstedt.        Manufacture      of      paper,     etc. 
Dee.  8. 

».77  .    IL",^: 

reparation   of   cellulose.     (Fr.    Appl..    July    87.    1910.) 
10. 

ITKD. 

°7  950  (1909).  Wabuaehewitech.    Manufacture  of  paper 
rdboard  from  the  husks  n  seeds.     D 


PATENT  LIST. 


(Dec.  si,  191*. 


I  (1909)  and    3757  (HUM).  Stark.     Treatment  of 
..  and  like  vegetable  fibres.     Deo.  14. 
2500  (1910).  Kron.    Manufacture  of  paper  pulp  material 
and  fibres  tot  Bpinning  from   wood,  woody   plants,   etc. 
IKv.  7 

1S.479  (1910).  Oebr.  Schmid.     Process  of  rendering  jute 
troolly.     Dec.  14. 


VI.— BLEACHING ;    DYEING;    PRINTING: 
FINISHING. 


Applications. 


Ltd. 


28.277.  Niblett,  and   Electrical  Apparatus  Synd., 
See  under  VII. 

28,329.  Hahn.  Mercerising  cotton,  preferably  in  the 
form  of  skeins.*      Dec.  6. 

28,641.  Roberts  and  Turner.  Scouring,  boiling,  or 
washing  textile  fabrics  and  fibrous  materials.  [Addition 
to  Xo.  10,792  of  1910.]     Dec.  9. 

28,766.  Friedrich.   Process  of  mercerising  yarn.   Dec.  10. 

Complete  Specifications  Accepted. 

27,731  (1909).  Heap.  Machinery  for  washing,  steaming, 
bleaching,  dyeing,  and  drying  yarn.     Dec.  7. 

28,126  (1909).  Schiffers.  Machines  for  dyeing,  bleaching, 
and  the  like,  of  textile  fibres  or  goods.     Dec.  14. 

13.740  (1910).   Psarski.       Dyeing  machines.     Dec.  7. 


VII.— ACIDS;    ALKALIS;    SALTS;    NON-METALLIC 
ELEMENTS. 

Applications. 

27,690.  Decamps.  Manufacture  of  artificial  emery 
(crystallised  alumina)  from  bauxite.*     Nov.  28. 

27,867.  Barton.     See  under  XIII. 

28,004.  Green,  and  Huncoat  Plastic  Brick  and  Terra 
Cotta  Co.,  Ltd.  Gay-Lussac  and  Glover  or  other  towers 
used  in  making  sulphuric  acid,  and  like  towers  where 
gases  come  in  contact  with  liquids.     Dec.  2. 

28,261.  Johnson  (Chem.  Fabr.  Griesheim  Elektron). 
Manufacture  of  alkali  sulphides  and  alkaline  earth  sulphides. 
Dec.  5. 

28,274.  Niblett,  and  Electrical  Apparatus  Synd.,  Ltd. 
Apparatus  for  producing   bleaching  solution.     Dec.   5. 

28,570.  Campbell.     See  under  X. 

28.772.  McCall  (Wilder).  Treatment  of  alkaline  cyanide 
solutions.     Dec.  10. 

28.773.  Chem.  Fabr.  von  Hcydcn.  Manufacture  of 
anhydrous  hydrosulphites.  [Ger.  Appl.,  Julv  27,  1910.]* 
Dec.  10. 


Complete  Specifications  Accepted. 

Lime  burning  and  lime  gas 
Apparatus  for  making  sulphur- 
Manufacture  of  dehydrated 


28,665  (1909).  Laverty. 
producing  kilns.     Dec.  7. 

8006  (1910).  Edmonds. 

ous  acid.     D<-<  .  7 . 

9391  (1910).  De  Stuekle 
zinc  sulphide.      Dec.   14. 

14,381  (1910).  Brauer. 
Dec.  7. 


20,519  (1910).  Johnson  (McNitt).  Electrolytic  manu- 
facture of  alkali  metals  and  their  alloys.     Dec.  7. 

22,029  (1910).  Doerbecker.  Production  of  calcium  phos- 
phide.    Doc.  7. 

22,322  (1910).  Pauling.  Concentration  of  aqueous 
solutions  of  nitric  acid.     Dec.  7. 

23,551  (1910).  Pietzsch  and  Adolph.  Manufacture  of 
potassium  persulphate  and  sodium  persulphate.     Dec.  14. 


VIII.— GLASS ;    CERAMICS. 

Applications. 

27,690.  Decamps.     See  under  VII. 

28,617.  Dressier.    Ovens  for  use  in  making  tiles,  pottery, 
and  analogous  ware.     Dec.  8. 


IX.— BUILDING  MATERIALS. 
Applications. 


Nov.  30. 
Manufacture  of  artificial 


Concentration  of  nitri.    acid. 


27,807.  Pennington.     Cement 

28,264.  Barrett  and  Renwick. 
stone  or  the  like.     Dec.  5. 

28,284.   Hemingway.    Process  for  treating  stone  and  like 
building  materials  and  for  producing  cement.     Dec.  5. 

Complete  Specification  Accepted. 


3119  (1910).  Kiihl.      Manufacture  of  hydraulic  cement 
or  like  material.     Dec.  14. 


X.— METALS;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

27.647.  Cowper-Coles.   Electrodeposition  of  zinc.  Nov.  28. 

27.648.  Cowper-Coles.     Removal  of  scale  and  oxide  from 
iron  and  steel  surfaces.     Nov.  28. 

27,688.  Thiel.     Manufacture     of     steel.     [Addition     1 
No.  10,199  of  1910.]*     Nov.  28. 

Roasting    ores    to    separate    the 
Nov.  30,   1909].*     Nov.  29. 
Manufacture    of    armour    plates.* 


Manufacture  of  steel, 


27,741.  Gabrielli. 
metals.     [Ger.   Appl.. 

27,963.  Spadoni. 
Dec.  1. 

28,008.   Vaughan  and  Brandon. 
etc.     Dec.  2. 

28,030.  Ruthenburg.        Extraction    of    antimony  from 
ores.     Dec.  2. 

28,226.  Cowper-Coles.       Production  of   iron  by  electro- 
deposition.     Dec.  5. 

28,274.   Bradley.   Extraction     of     metals     from     ores. 
Dec.  5. 

28,534.   Barton.     Treatment  of  minerals  and  production 
of  hydrogen.     Dec.  8. 

28,570.  Campbell.      Treating    galvanizcrs'    or    tinners' 
waste  pickle.     Dec.  8. 

28,589.  Lake  (Universal  Ore  Reduction  Co.).       Extrac- 
tion of  metals  from  their  ores.*     Dec.  8. 
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28,592    Cowp  V] 

depositing  iron.     Dec.  B, 

28,746.   Boucher.       Manufacture    of    iron    and 
1  Pr    Vppl.,  Oct.  15,  1910.]*     Da    10 

(  Iompi  m  Sph  ifioatio       lecx 

27,800  (1909).  Ramage.      Reoi  •....     i  iron 
ami  preparation  of  iron  all.  \        I 

28,181  (1909).  Coslett.      Treatment  tee)  to 

prevent  oxidation  or  rusting.     Deo.  II. 

28.608  (1909i.  Rflbei.       Manufactu f  alloys  of  Ion 

specific  weight.     Deo.  14. 

28,811  (1909).  Hommel  and  Durant.  Extraction  ol 
metals  from  ores.     1  lee.  14. 

2S.933  (1909).  Sulman,  Higgin  ,  and  Ballol     Concentra 
tion  of  ores.     Deo.  14. 

t'>74  (1910).  Mulaeek  and  Hatlanek.  Electric  induction 
furnaces.      Dec.   7. 

23(54  (1910).  KoIiUt.    Arrangement  of  electrodes  for  thi 

electrolytic  refining  of  metals.     Dee.  14. 

5284(1910).   Brougham     (Poldihutb       Piegelgu 
falirik).     Electric  induction  furnaces.     Deo.  7. 

14,823(1910).  Ettlinger.      Roasting  furnaces       Do     3 

1  r..'.is4  (1910).  Daebritz.      Hardening  of  iron  an 
Dee.    14. 

10,150  (1910).  Robaoher.  Filtering  apparatus  par" 
tieularly  for  use  in  the  cyanide  process  of  extracting 
precious  metals  from  their  ores.     Dec.  14. 


XI.— ELE(  T1UU  HKMISTKV 

Aril  I.  U70H8. 

28,069.  Thomas.  Klectricallv  insulating  compound. 
Dec.  2. 

28.126.  Ruthenburg.      Electric  furnaces.     Dec.  3. 

■>.:i."c2.  Mershon.  Method  of  forming  dielectric  films. 
[  l\S.  AppL,  Jan.  5.  1910.]»     Dec.  6. 

28.536.  Ruthenburg.  Electrodes  for  electric  furnaces. 
Dee.  8. 

Complete  Specifications  Accepted. 

674  (1910).  Mulaeek  and  Hatlanck.      So   under  X. 

5266  (1910).  Brougham  (I'oldihutt.Ti.-.L'uszstahlfabi.  I. 
See  under  X. 

9964(1910).   Estelle.    Manufacture  of  accumula» 
trocles.     Dec.  7. 

20,519  (1910).  Johns..i   (McNitt).      So   mnJer  VII. 


XII.— FATS;  OILS;  WAXES. 
Am  i.  ATIONS 

28,178.  Wallbaum.     See  under  III. 

28,564.  Bowling.     Soaps.     Dc 

28.765.   Borrill. 
Dec.   10. 


Cleansing      fluid      or     composition. 


Complete  Specification;:  Ao  F.rTED. 
28.026  (1909).  Hoey.     Lubricant.     I' 
7734  (1910).    Napp.      >■      under   X\'. 
11.953  (1910).  Fattinger.        Manufacture  ■  ■•    I 
soap.     Dec.   14. 

22,961  (1910).  Baldus.     See  under  XX III. 


\iu     r\i.si  •  • 

Kl  -IN- 

Al'l  i  i.    M 

.    • i  I  \ 
((  bem.     I  l.iron). 

ndm  i\ 
;    Barton      llannfai  ture  of  lead  oxidi 

n  har.lt.       I:,  linoui  Do     I 

1.1  ■       ■   Anilinfal  •  nder  IV. 

28,151    i  ■     i       .".I   Ru  hai  fat  I  ur«    "i   paint. 

28,165.  Johnson  (Balcelil I     Manufacture  of  plasty 

and  moulded  artii  I.  -  *     1 1 

28  Ml     Kuni    h     nd    Bi  nl  •'  »ub- 

l itute  for  amber  and  lik.   material     I  >■ 

3.   Meurant.        Production  ol  ..il  colours.     [Belg. 

\ppl..  April  I.  1910.  •     I'       * 

(  Iompi  n  ■  Spw  oticm  train 

7922  (1910     Johnson     (Badische     Anilin    und 
l-'abrik).     Manufacture  of  colouring  matter  lab        t>      7 
939)  (1910     De  Btuokle.     So   under  VII. 


\l\       INDIA  i:i  BBER  .    Gl  n  a  PERt  HA 

All'll.  1TIOK. 

28, 189.   Bii  h  irde        I  and    utilising  " 

mate  rabbet  or  the  like.     Do    7. 


CoMPurrx  Spbcipicatioks  Accepted. 

28,61  us'.       Ariilii  ial   pi.  •  .ul  I .  r. 

Dec.   II. 

7l:ci  1 1910).  '••  >.'  ral    Caooti  bi  ■ 
caoutchoui  from  resinous  products      Dec.  14. 

Iii.7~.-s     19101   Van  der  Bui  litute  for  rubber. 

J 


XV.     LEATHER  ;  BONE  .  HORN  .  OH  I. 

Aeii.i.  in 

28,276    Meygret     The  varnishn  . 

Manufacture    of    artificial    leath.  r    ..r 
thi  lik.       D 

I   OMPl  K  T  J     Sri.  IFI.    ITIOS     Al  i  KITED. 

77:11    1910     Napp.         Obtaining  l*rium 

salts  of  fat'  a  clue  boS 


X\  II.    BDGA1  MS, 

i  TED. 

1S.320  (1910).   Sink..  for  transforming  !-.i].d 

sugar  into  a  creamy  paste.     Dec.  14. 


PATENT  LIST. 


[Deo.  31,  1910. 


XV  ill. -FERMENTATION  CNDOSTRLES. 

AlTLlCAl  I 

27.T.--^'   Sti  veneon.    Treatment    of    fermentable    mi!>- 
tanoee.     Nov,  -"'- 

.'7.S4.J.   Kruis.     Manufacture  of  dry  yeast.*     Nov.  30. 


SIX.— FOODS;  WATER  PURIFICATION; 
sanit.vi  [ON. 


Applications. 

t.   i  .ins.     Clarifying  water  to  purify  it  from  L"rms. 
[Or.  Appl..  Jan.  B,  1910.]*     Deo.  ti. 

28,434  i,i  esmairo.  Treatment    of   sewage   sludge. 
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Complete  Specifications  Accepted. 

28.067  (1909)  and  25,883  (1910).  Henri,  Helbronner.  and 
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XX.— ORGANIC     PRODUCTS;      MEDICINAL     SUB- 
STANCES;   ESSENTIAL    OILS. 
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27,868.  Darrasse  freres,  and  Dupont.  Apparatus  for 
use  in  subliming  camphor.  [Fr.  Appl.,  Dec.  21,  1909.]* 
Nov    30. 
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28,159.  Jones.     See  under  III. 
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menthylated  oil  of  wintergreen  and  process  of  producing 
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physiologically  active  base.     Dee.  8. 
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Complete  Specification  Accepted. 


24,480  (1910).  Meister,  Lucius,  und  Brtining. 
fact  tire  of  aniino-oxyarylarsenoxides.     Dec.  7- 


Manu- 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Application. 

28,571.  Hans.       Process     for     making     photographic- 
pictures  on  objects  of  all  kinds.*     Dec.  8. 


XXII.— EXPLOSIVES  ;   MATCHES. 

Complete  Specification  Accepted. 

8769  (1910).  Nobel's   Explosives    Co.    (Wilson).         Ex- 
plosives.    Dec.   14. 


XXIII.— ANALYTICAL    PROCESSES. 

Application. 

27,664.  Barry.  Ascertaining  and  recording  the  presence 
and  percentage  of  gases  other  than  those  ordinarily  con- 
tained in  the  atmosphere.     Nov.  28. 


Complete  Specification  Accepted. 
22.961  (1910).  Baldus.     Viscosity  meters.     Dec.    14. 
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Rubber   Co.,  Apartado    176.    Ton-eon.  Coahuila, 

M<  xioo,  '  ■ 
Bhattacharvya.  liaripada,  Gun  and  Shell  Factory, 

Iahapore,  Bengal,  India,  Chemist. 
Biach.    l>r.    Ludwig   K...  223.  Central  Avenue.   Nor- 

wich,  Conn.,   ISA..  Chemist  and  Colorist. 
Bibby,  John,  c  o  J.  Bibby  &  Sons,  Form  by  Street, 

Liverpool,  Chei 
Rickerdike.    W.    E..   Bryer's  Croft,   Wilpshire,  near 

tbnin,   Manufacturing  Chemist. 
BickerstalTe,   Koht.,  c/o  Thomas  and  Green,  Ltd., 

Soho     Mills.     Wooburn     Green,     S.O.,    Bucks., 

Chemist. 
Bierwirth.   L.   W.,  Randolph  Avenue,  Dover,  N.J., 

U.S.A..  Civil  Engineer. 
Biggart,   J.    Wm.,   29,   Catheart   Street.   Greenock, 

N.B.,  Analytical  Chemist. 
Biggart,    Win.    L.,    Rossarden.    Kilmalcolm,    N.B., 

Public  Analyst. 

I'...  66,  Cannon  Street.  London,  E.C..  Chemical 
'latit. 
Billing.  H.  S.,  42.  Kingsley  Road,  Mutley,  Plymouth. 

Analytical  and  Managing  Chemist. 
Billings,    Edgar   F.,   76,  Freeport   Street,   Boston. 

Miss..  C.S.A.,  Manufacturing  Chemist. 
BUIington,   Chas.,   jun.,   Heimath,   Porthill,   Long 

port,  Staffordshire.  Metallurgist. 
Binns,  John  H.,  Thorntield,  Mystic  Pond,  Methuen 

Mass.,  U.S.A.,  Dyer  and  Finisher. 
Bird,  Arthur  YV.,  c/o  S.  Berger  &  Co.,  Bromley-by 

Bow,  E.,  Works  Engineer. 
Bird,  Charles  S.,  jun.,  East  Walpole,  Mass.,  U.S.A. 

Paper  Maker. 
Bird,    Jno.    B..    3,    Brookside.    Cambridge.    Manure 

Manufacturer. 
Bird,    Wm.    R.,    (communications)    125,    Goddard 

Avenue  ;   (Journals)  Laboratory,  G.YV.R.  Works, 

Swindon,  Wilts,  Analytical  Chemist. 
Bird.  W.   Robt.,  217.  Newport  Road,  Cardiff,  Oil 

Merchant. 
Birley,    R.   K.,  c/o  Chas.  Macintosh  and  Co.,  Ltd., 

Cambridge     Street,      Manchester.     India-rubber 

Manufacturer. 
Bishop,    A.    Conway,    Three    Mills    Lane.    Bromley- 

by-Bow,    E.,   Manufacturing  Chemist. 
Bishop,   Fred,  c/o  Bnrmah  Oil  Co.,  P.O.  Box  67, 

Rangoon.    Bnrmah,   Technical   Chemist. 
Bishop.    Howard    15..    1054.  Park   Place,   Brooklyn, 

NY..    U.S.A.,  Chemist. 
Bishop,  J.  T.  F.,  Chemical  Club,  Victoria  Hotel, 

Manchester,  Secretary. 

,   Udlard  G.,   LH   Hester  Street,  New  York 

City,    I'.S.A.,    Blacking  Manufacturer. 
Blachor.    Prof.    Carl,    Polytechnieum.    Riga,    Russia, 

Chemii  al   Engini 
Black,  J.  \\ yclif,  20,  Mardale  descent,  Edinburgh, 

Analytical  Chemist. 
Black,  W.  Geoffrey,  St.  John's  House,  Christchurcb 

Road,  Norwich,  Chemist. 
Blackball,  Bertram,  4s,  Frontenac  Street,  Kingston, 

Ontario,  C  nufacturing  Chemist. 

Blackmore,  H.  8.,  612,  F.  Street,  X.W..  Washington, 

D.C..   I'.S.A..   Industrial  Chemist. 

ii,  Victor,  50  51,  Lirne  Street,  London,  E.C., 

Chemical  Merchant. 
Rliigden,   u.  i...  The  Manor  House,   (farting,  near 
Petersfield,  Hants.  Chemical  Merchant. 


1897.  Blair.  Andrew  A..  4oti.  Locust  Street,  Philadelphia, 

Pa.,  U.S.  V.    \c  ilytical  Chemist. 
[884.    Blake,   .lis..   Thames  Sugar  Refinery,   Silvertown, 
!•'..  M  mager. 

1890.  Blakey,  A.  ,1.,  Dudbridge  Mills,  Stroud,  Gloucester- 

shire.  Dyer. 

1893.  Blears,  John,  c/o  Laugworthy  Bros,  and  Co.,  Ltd., 
i  rreengate  Mills.  Saliord,  Dyer  and  Calico  Printer. 

11MIS.  I'.li.  Iitehli.  S.  H..  Mei-ton  'House.  South  Road. 
Southall,  Middlesex,  Bacteriologist  and  Fer- 
mentation Chemist. 

1905.  Bliss,  H.  .1.  U'..  United  University  Club.  Ball  Mall 

East.  London.  S.W.,  Chemist. 

1889.  Bloede,    Victor   G.,    Station    D.,    Baltimore,    Md., 

U.S.A.,  Manufacturing  Chemist, 
1908.  Blomeley,    Adam     Y.,     Canada    Sugar     Refinery, 
Montreal,  Canada,  Chemist. 

1891.  Bloomer,    Fred.    J.,     Penpont,     Clydach,     R.S.I ).. 

Glamorgan,  Nickel  Works  Manager. 
1886.   Blount,    Bertram.    Laboratory,    76   and    78,    York 

Street,  Westminster,  S.W.,  Analytical  Chemist. 
1888.   Bloxam,    A.    G.,    105,    Birkbeck    Bank    Chambers, 

Holborn,  W.C.,  Chemist  and  Patent  Agent. 

1890.  Bloxam,  W.  Popplewell,  c/o  Sulphate  of  Ammonia 

Committee.  4,  Fenchureh  Avenue,  London,  E.C.. 

Research  Chemist. 
1903.   Blumenthal,   Lionel,   The  Lindens,   Stanley  Road 

Broughton  Park,  Manchester,  Chemist. 
1886.   Blundstone,  E.  R.,  79,  YTork  Street,   Westminster, 

S.W.,    and    (Journals)    Heathfield,    Park    Road, 

Hampton  Hill.  Middlesex,  Consulting  Chemist, 
1908.   Blyth,  Jas.  R.,  c/o  Penketh  Tannery  Co.,  Penketh. 

near  Warrington,   leather  Trades  Chemist. 

1906.  Blyth,    M.     Wynter,    The     Lodge,     Ardsley,    near 

Barnsley,  Yorks,  Analytical  and  Consulting 
Chemist. 

1905.  Blyth,  Thomas  R.,  Uphall  Chemical  Works,  Ilford, 
Essex,  Analytical  Chemist. 

1908.  Blythe,  Fred.  C,  Holland  Bank,  Church,  Lanca- 
shire, Chemical  Manufacturer. 

O.M.  Boake,  A.,  Warton  Road,  Stratford,  E.,  Manu- 
facturing Chemist. 

1888.  Boake,  Edmund  J.,  Aberffraw,  Nursery  Road. 
Loughton,  Essex.   Manufacturing  Chemist. 

1899.  Boehm,  Fred.,  16,  Jewry  Street,  London,  E.C., 
Chemical  Agent  and  Merchant. 

1910.  Boehringer,  Dr.  Rudolph.  870,  South  16th  Street. 
Newark,  N.J.,  U.S.A..  Chemist. 

1898.  Bogert,  Prof.  Marston  T.,  Department  of  Organic 

Chemistry,  Columbia  University.  New  York  City, 
U.S.A.,  Instructor  in  Organic  Chemistry. 
1903.  Boissevain,    Chas.    E.    H.,    92,  Van    Eeghenstraat, 
Amsterdam,    Holland,    Chemical    Manufacturer. 

1903.  Bolam,  Dr.  H.  W.,  Queen  Margaret  College.  Glasgow, 

Lecturer  on  Chemistry. 
L909.  Bolden,  Wm.,  Dalmellington  Iron  Works,  Dunaskin, 
Ayrshire.  Chemist. 

1907.  Boley,    Walter,    Uerdingen    am    Rhein,    Germany, 

Manufacturing  Chemist. 

1901.  Bolton,  E.  Richards,  16,  Flanchford  Road,  Shep- 
herd's  Bush.   \\'..   Manufacturing  Chemist. 

1905.  Bond,  John.   Crowlands,   Southport,   Engineer. 

1905.  Bond,  Josiah,  Patagonia,  Arizona,  U.S.A.,  Mining 
Engineer. 

1905.  Bone,  Dr.  W.  A.,  F.R.S.,  West  House,  Lidgett  Park 
Road.  Roundhay,  Leeds,  Lecturer  in  Chemistry 
and  Metallurgy. 

1892.  Bookman,  Dr.  S..  9,  East  62nd  Street,  New  York 

City,  U.S.A.,  Chemist. 
1888.  Boor/Leonard  G.,  21,  Mincing  Lane,  London,  E.C., 

Chemical  Merchant. 
1896.  Boot,  John   C,   Engineer's  Office,   Delft,   Holland, 

Chemist  and  Director. 

1908.  Booth,  Jos.  W.,  Atlantic  Mills,  Providence,  R.I., 

I'.S.A..  Superintendent. 

1904.  Booth,  N.  Parr,  Laboratory,  Cadbury  Bros..  Ltd., 

Bournville,  near  Birmingham,   Chemist. 
1894.  Booth,  Robt.,   110,  Cannon  Street,  London,  EC. 

Engineer. 
1891.  Boothby,  Chas.,  Box  1127,  G.P.O.,  Sydney,  N.S.W. 

Chemist. 
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IMS.   Boral,   Robin,   Rhodes   Mount,   Rhodes,  near  Man 

chcstcr,   U  "lli-   M.in 

1887.   Borland,  C.  B      Concord,  Ha        U.S.A.,  Bs 

Powdei    M  ""i       '.I.  i 
( I.M.  Borland,  n  .  I  > .  c  ,,    ,  „,  Dartford, 

(Cent,  Manul  li  i iii.i-  "i  Explosives, 
1906.   Bornett,    s.    Vndre    iklostor    12,    K6ln,   Germany, 

Technical  Chemist. 
1903.   Bomschek,  Dr.  J  ■    \,  H  \  ,,,:. 

(Sty,  U.8.A.,  Chemist. 
1808.   Bm  .    i; ..   82-95.  Up        I  iroular  Road,  I 

India,  Chemical   \\  ml 
1808.   Boaaj,   Dr.  Arnold    I...   Arnold    Prinl  Works,  North 

\.i  una,  Mass..  U.S.A.,  Assistant 
1880.  Boat,   W.    D.   Ashton,  Cat  Chei 

Paisley,  VI'...  I  bemieal  Manufacturer. 
i  i.\l.   Bothamli\ .  c.    II.,    Hi  "  ,    Somerset, 

County   Direotor  ol  Teehnioal   [nstruotion. 
1880    Bott,  Dr.  W.  Norm  -      Norman  Bi  tt,  I  >r.  W. 

1884     Bottinger,  Dr.  II.  T.  von,  Elberfi  Id,  <■■  rmanj  ;  and 

(sunk)  a  'o  The  Bayer  Co.,  Ltd.,  18,  Si    1  tunst  in'i 

Mill,  London,  E.i  ,,  Colour  Vlanufaotiirer. 
1801.   Bottomley,   Dr.  J.   Pi  ink,  i    ■     l  I.,    i  I  ■    m  l  Syndi- 
cate,   Ltd.,    Neptune    Road,    Wallsen 

Consulting  Chemist. 
Bottomley,   W.,  o  o  The  United    Ukali  Co.,   Ltd., 

Fleetwood  Sail    Works,   Fleets 1,   Engineer. 

Boulton.  11.   B.,  64,  Cannon   Street,  Lon  Ion,  E.C., 

mical  M  inul     I  urer. 
Boulton,  Sir  S.i  muni    I:..    |:        .   ., , 

London,   E.C.,   Chemical    Manufacturer. 
Boulton,   T.  S.,   14.   Freegrove    B  Ionian 

Road.  \.,  Manager. 
Bourne,  Lyman  M  .  c  ■■  Goodyeai  Tire  .md  Rubbei 

<  '••..  Akron,  »  Ihio,   I  .S.A.,  i  h<  mist. 
Boutwell,  Arthur  T.,  67,  Shav  .1.  Andover, 

\i.,-s.,  U.S.A.,   Bleacher  and   Dyer. 
Bowen,    Henry,    28,    Norwood    Avenue,     Buffalo, 

X.Y..  U.8.A.,  Secretary. 
Bowen.  Ralph  A.,      o  N aal   Smiline  ,\  Chemical 

Co.,  36,  Purchase  Street,  Boston,  Ma-.-..  U.S.  \. 
Bowen,  S.    B..   1.  Wilhelm  Terrace,  Sketley  Road, 

Swansea,  Chemical  Manufacturer. 
Bower,    Frank,    Brewery-    House.    Spitalfields,    E., 

Analytical   Chemist. 
Bower,    Joshua,    i    o    K;    ooh    Ltd.,    Arklow,    Co. 

Wioklow,  Ireland,  Chemist. 
Bower,  Win.  H..  2!lth  Street  and  '  Iray's  Kerry  Road, 

Philadelphia.    Pa.,    U.S.A..    Chemical    Hal 

turer. 
Bowers,     H.     I...     Port     Hope.     Ontario,    Canada, 

Chemist  and   Metallurgist. 
Bowes,  Harry.  St.iveley.  Broomfield  Road,   I1 

Moor,  Stockport.  Analytical  Chemist. 
Bowing,    Jr....    Church    Walk.    Wandsworth.    8.W., 

Consulting  chemist. 
Bowley,  Jos.  John.   Wellington   Works.   Battenea 

Bridge.  London.  S.W.,  <  hen  teal  Manufacturer. 
Bowley,  J.  Plunkett,  63,  Beaufort  U  I  'helsea, 

London,  S.W.,  Varnish  Manufacturer. 
Bowman,     1' 

Tweed.  Out..  Canada,  Chemist. 
Bowman,  Dr.   K.  11..  1.  Albi  rl  Square,  Mate 

Chemical   Manufaeturcr. 
Bowman.    R.,  c  0   Bowman's   Ltd.,  Lytl 

Warrington.    Chemical    Manufacturer. 
Bowman,  Richard  S  itham, 

vid  Stookton  on-Ti        I    emist. 
Bowman,  Walker.  38,  Cortland!   - 

City.  U.S.  V.  Chemist. 
Boyce,    Framroze    EL,     W,    Chaupaty,    Bombay, 

In  lia,  Technical  Chemist. 

Frank,    c/o    Goodall.    Backhouse,    and    Co., 

White   Horse   -  da.  Technical   Chemist. 

[lr.  Harold  de  H..   Dunster  House,  Mincing 

Lane.  London.   E.C..    I  iiant. 

Boyd,   T.    1)..   Jr..    Los    M.,,  his.    Sinaloa,    Mexico, 

Sugar  Refiner. 
Boyd,  W..   Mine  Offioe.   Frankfort.   Pilgrim's  Rest. 

Transvaal.   Technical   Chemist 


-    doa,  Belewziuh...  G 
Manufaotorer, 
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.  i.  Aahton-on-M 

1888    Bi  nil ■ 

u<  ai 

1886  Bi  i 

1881.   Braithwail 

nel.    Drj    . 
1887.  Bri  Holme  Laos] .  \\  sn       F 

Ford,      I  i 

'.n-t. 
1808    Blame.  .1.  S  Road,  B  .- 

S  I ■...  Demon  I 
O.M.   Bramham,  U  .   Bank  Chambei  .  300,   Ma 

ti  M.   Bramwell,   G.   H.,  I  B 

hem. 

und      Mi  ■  I     dukte        \  i    ig,        \ 

<  hemii  ai   Manufacturer. 
1802.    Bl  id  lug.,  108,  i  i  «n. 

Ps  in. 

O.M.    Branson.     F      \\   .     Wynm  .-ley, 

1808    Brn  16,    \  oai     Lane,     Bradford. 

niline  Dyestuff  Import 
I'.iOI.   Brear!   .     II  Co.,  Ltd., 

An, 

0      E  ,     Am  iral 

■  I  .   '    -I.I  I.. 
i 
Gla-  irer. 

.    IL'M.  South 

BrontnalL    John, 
Wat 
1000.   Brewis,    E.     I  .    :>l.    Belgrave    I  •    ■    I   . 

1884  li'  Wil- 

mette,   111..   D  S  A..  Chi  m 
Briant.    I..    lM.    Holborn    Viaduct,   London,    E 
mist. 
1890.  Brierlcy,  J.  T,  Highneld.  i  iolden  Hill.  Leyland,  near 

VI  lei. 1    I   hi 

1808.  Brigden,  i  ■    ■  «!». 

1804.   Bi  _  ,ett.  Vauxhall  Soap  Works,  fi.  Black- 

■  ,lter. 

in  C   Bast   View,  Workington,  Con 
land, 

Briggs,    J  1  Us.    Markmeh. 

I.     a.     .    I 

1885  Brum's.  T.  Lynton,   Ins,  Central  Avenue,  Flushing, 

Ll'l!_ 

Bristow,  G.  W.,  c  o  Walter  J.  Crook,  10,  Eastoheap, 

ical  Manager. 

1887  Broadbent,    II  dalL  Backhouse,  and  i 

•    |     Street,  Leeds, 
dhurst,     W.     Hom.r.     2112,    Caton     Avenue, 

Brooklyn.    NY.    I    B.A.,   Chemist. 

k,   Arthur,   Firework  rey. 

Firework  Manufacturer. 
O.M.   Brock.  J..  Gwem-Ty,  n  Bay.  North  Wales, 

Chairman  of  I'nited  Alkali  Co.,  Ltd. 
•    Bronnert.  l>r.   EL,  I'orna-h.  near  Mulhouae,  Alsace, 

•  •r. 
jun..  Colne  House,  Brantham,  near 
Manniuutree,    Xylonite    Manufacturer. 
1900.  Brook.-.  rnment    Opium    Factory, 

i      A.,  e'o  The  Chilian    Mills  Co..    Ltd., 
Chiguayant«\  Concep,  ion.  Chile,  Chemist. 
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irookman,    Fred.  W..    i<.  Weal    Street,    Rochdale, 
.Manure  Works  Manager. 

i  .  I  lie  Borneo  Co.,  Ltd.,  Kuching, 

. ...   Metallurgist. 

1909.  I  .  Gnantanamo,  Cuba,  Cane  Sugar 

Manufacturer. 
!!hi7.    i  -  :rk  Road,  Pendle- 

ton, Hani  Lecturer. 

1901.  B ii'-.  Jos.,  315,  Chestnut   Street,  Roselle,   N.J., 

U.S.A.,  Chemical  Engines  r. 
-   there,  Wm.,  B,  Mayfield  Road,  Kersal,  Salford, 
Chemical   Manufacturer. 
O.M.    Brotherton,    E.   A.,   MP..    City   Chambers.   Leeds, 

Ammonia  Distiller. 
1884.   Brown,  Prof.  A.  Crnm,  F.R.S.,  8,  Belgrave  Crescent, 
Edinburgh,   Professor  of  Chemistry. 
I'.rowu,  Prof.  Adrian  J.,  West  Heath  House,  North- 
field,  near  Birmingham,  Professor  of  Brewing. 

1902.  Brown,  A.  H.  M..  133.  Kent  Street,  LondoD,  Ont.., 

Canada.    Metallurgist. 
1891.  Brown,  Ctesar  R.,  23,  Cower  Road,  Forest  Gate.  E., 

Works   Forem 
O.M.   Brown,   D..   93,   Abbey  Hill.   Edinburgh,   Chemical 

Manufacturer. 
O.M.  Brown,    I).,   Donaghmore,   Tyrone,   Ireland,    Soap 

Manufacturer. 
1S90.  Brown,  Kdw.  Hilton,  c/o  W.  Ropes  and  Co.,  St. 

Petersburg.  Russia,  Analytical  Chemist. 

1903.  Brown,]  l    .  P.O.  Box  222.  South  Framingham, 

Mass.,  I  .S.A.,  Foreman. 
1894.  Brown.    Geo.    I'.,    c/o    "The    British   Journal    of 

Photography,"    24.    Wellington    Street,    Strand, 

London.  W.C.,  Chemist. 
1906.  Brown.  Harry  F..   Room  917.  Du  Pont  Building, 

Wilmington,  Del.  U.S.A..  Chemist. 
O.M.   Brown.  Henry,  Benskin's  Brewery,  Watford,  Herts., 

Brewing  Chemist. 

1899.  Brown,  Dr.  Henry  C,  The  Chemical  Works,  King's 

Lvnn.  Chemical  Manufacturer. 
O.M.   Brown.  Dr.  Horace  T..  F.R.S.,  52,  Nevern  Square, 

Kensington.  S.W.,   Brewing  Chemist. 
1905.  Brown,  Hugh  B..  c/o  Jas.  Robertson  &  Sons,  Ltd., 

Thrushgrove  Works,   Paisley,  Chemist. 
O.M.   Brown,   Dr.   J.   Campbell,   8,   Abercromby  Square, 

Liverpool,    Professor   of   Chemistry. 

1891.  Brown,    J.    Henry.    Minas    d'Aljustrel,    Alemtejo, 

Portugal,  Technical  Chemist. 
1901.  Brown,  Jos.,  Ashleigh  House,  Saville  Town,  Dews- 
bury.  Manufacturing  Chemist. 

1905.  Brown,  Nicol,  4,  The  Grove,  Highgate,  N.,  Mining 

Director. 

1906.  Brown,  Percy  S.,  c/o  Western  Electric  Co.,  West 

and  Bethune  Streets,  New  York  City,  U.S.A., 
Chemist. 

1892.  Brown,    Reginald    B.,    c/o    Badisehe    Co.,    Ltd., 

2,  Samuel  Ogden  Street,  Manchester,  Technical 

Chemist. 
1889.  Brown,    Robt,,    The    Firs,    Hartford,    Northwieh, 

Engineer. 
1901.  Brown,  Samuel  B.,  Ruthven,  Bowden  Lane,  Marple, 

Cheshire.  Calico  Printer. 
O.M.   Brown,   Walter,  c/o  Jas.  H.  Dennis  and  Co.,  Ltd., 

Widnes,  Technical  Chemist. 

1900.  Brown,    Walter   B.,    Victor   Chemical   Works,   89, 

Board  of  Trade  Building,  Chicago,  111.,  U.S.A., 
Chemist  and  Oeneral  Superintendent. 

1901.  Browne,    Dr.    Arthur    L..    213,    Cortland    Street, 

Baltimore.    Mid.,    U.S.A.,    Analytical   Chemist. 

1910.  Browne,  Philpot  F.,  P.O.  Box  2,  Mount  Morgan, 

Queensland,  Chemist. 
1906.  Browne-Cave,    E.    J.   C,   "  Strathallan,"    Bootle, 

Liverpool,   Works  Chemist. 
1905.  Browning,  Prof.   K.  C     Medical  College,  Colombo, 

Ceylon,  Professor  of  Chemistry. 
O.M.  Browning,     W.,     Broad     Oak,    Accrington,    Calico 

Printer. 

1901.  Brownlie,  David,  452,  Cheetham  Hill  Road,  Cheet- 

ham  Hill,  Manchester,  Chemist. 

1902.  Brownrigg.  Marcus  P.,  Colonial  Sugar  Refining  Co  , 

Ltd.,  I  I •<  'onnell  Street,  Sydney.  N.S.W.,  Australia, 
Analytical   Chemist. 


1902.  Brownsdon,  Dr.  H.  W..  King's  Norton  Metal  Co., 
Ltd.,  Kings  Norton,  Birmingham,  and  (Jnls.)j 
81,  Blenheim  Road.  Moseley,  near  Birmingham, 
Works  Chemist. 

1902.  Bruce,  Ales.,  Laboratory,  Hyde  Park  Corner, 
i  lolombo,  Coylon,  <  Ihemist. 

1908.  Bruce.   Robert,  44,   High   Street,  Leven,   Fifeshire, 

Work',  i  hemist. 
1900.    Bruce.  Wm.  T..  3.  Lombard  Court,  London,  E.C.. 
Director. 

1909.  Bruce-Kingsmill,   Major  J.,    190.   Deansgate,   Man- 

chester, Consulting  Chemical  Engineer. 
1892.  Bmckmann,   G.   T.,   109.   22nd   Street.   West   New 

York,  N.J.,  U.S.A.,  Chemical  Engineer. 
1905.   Bruinier,  A.  G.,  534,  Canal  Street,  New  York  City, 

U.S.A.,  Agent  for  Kalle  und  Co. 
O.M.   Brunner,  H.,  Holly  Mount,  Tarbock  Road,  Huyton, 

near  Liverpool,  Chemical  Manufacturer. 
1894.   Brunner,     H.     Bertram,     The     Hollies,     Hartford, 

Cheshire,  Chemist  and  Electrician. 
18S7.   Brunner.  J.  F.  L.,  M.P.,  c/o  Brunner,  Mond  and  Co., 

Ltd.,  39,  Victoria  Street,  London,  S.W.,  Chemical 

Manufacturer. 
O.M.  Brunner.   Rt.   Hon.   Sir  J.  T.,    Bart,,    Silverlands, 

Chertsey  j    and   (Journals)    c/o    Brunner,    Mond 

and    Co..  Ltd.,    Northwieh.    Cheshire,    Chemical 

Manufacturer. 

1902.  Brunner,     Roscoe,     The     Winnington     Hall     Club, 

Winnington,  Northwieh,  Alkali  Manufacturer. 
1909.  Brunner,  Rudolph  A.  J.,  c/o  John  Bennet  Lawes  & 

Co.,     Ltd.,     West     Ferry    Road,   Millwall,     E., 

Engineer. 
1894.   Brunton,  J.  Dixon,  Wire  Mill,  Musselburgh,  N.B.. 

Wire   Manufacturer. 

1904.  Bryant,  Arthur  P.,  c/o  Clinton  Sugar  Refining  Co., 

Clinton,  Iowa,  U.S.A.,  Chemist. 

1903.  Bryant,  V.  Seymour,  Trelawne,  Crowthorne,  Berks.. 

Analytical    Chemist. 
1908.  Bryce,  Chas.  C,  43-45,  Great  Tower  Street,  London, 
E.C.,    Merchant. 

1905.  Bryce,    Clarence    H.,    c/o    Renj.    Moore   and    Co., 

'244.    Water    Street,    Brooklyn,    N.Y.,    U.S.A., 

Factory  Superintendent. 
1894.   Bryce,  Thos.,  Tharsis  Mines,  Huelva,  Spain,  Chemist. 
1897.  Bryson,   Jas..  Pumpherston  Oil  Works,  Midcalder, 

N.B.,  Oil  Works  .Manager. 
1892.  Buchanan,   D.   G.,   (Subs.)  40,  St.   Vincent  Place, 

Glasgow,    and    (Journals)    c/o    La    Associacion 

Salitrera  de  Propaganda,  Iquique,  Chili,  Analyst. 

1908.  Buchanan,  Duncan  G.,  24,  Gwynne  Avenue,  Park- 

dale,  Toronto,  Canada,  Chemist  (Rubber  Works). 

1904.  Buchanan,  E.  F.,  Chemist. 

1888.   Buchanan,    Jas.,    Caledonia    Foundry,     Brasenose 

Road,  Liverpool,  Engineer. 
1904.   Buchanan.  John  L.,  3,  The  Wiend,  Lower  Bebington, 

Cheshire,  Analytical  Chemist. 
1904.   Buchanan,  Joshua  D.,  c/o  Nobel's  Explosives  Co., 

Ltd.,  Polmont  Station,  N.B..  Chemist. 
1897.    Buck,  Chas.  A.,  521 .  Locust  Street,  South  Bethlehem, 

Pa.,  U.S.A.,  Chief  Chemist  (Bethlehem  Iron  Co.). 

1906.  Buckie,   Robert  H,  c/o  West  Virginia  Papei   and 

Pulp   Co.,   Mechanicville,    N.Y.,    U.S.A.,    Works 
Chemist. 

1909.  Buell,  W.  H,  c/o  Winchester  Repeating  Arms  Co., 

New  Haven,  Conn.,  U.S.A.,  Chemist. 
1909.  Buggy,   Thos..   Butte,    Montana,   U.S.A.,   Assayer 
and    Chemist. 

1900.  Bull,  Dr.  Benjamin  S.,  104,  Humber  Road.  Black- 

heath.  S.E.,  Technical  Chemist. 
1902.  Bull,  Irving  C,  100,  Maiden  Lane,  New  York  City, 

U.S.A.,   Chemist. 
1899.  Bull,  Herbert  J.,  18,  Billiter  Street,  London,  E.C 

Chemist. 
O.M.  Bumby,  H,  Coltness  Ironworks,  Newmains,  N.B., 

Ironworks   Manager. 
O.M.  Bunker,  H.  E.,   19,  Napier  Street,  Toronto,  Ont,. 

Canada.  Technical  CSiemist. 

1901.  Bunting.  Henry  H,  Oficina  de  Ensayes  F.  C.  C.  del 

P.,  Callao,  Peru,  Analyst. 


LIST  "l    Mi  \ii 


1894.   Bunting,    \\     Lighl  rton,  Selaoy,   i  In.  h- 

e  i.i.  I  Print  01 

1803     Burbrid  ;e.  Jas., 

Ii,,l    |      u 

Bnrd  kin  jun..  10,  (  |    Helens, 

■  > 

1806.   Bui       I  n  el     K..     Beecliworth,     Stoni  j 

1889.  Burs  ■.     H      i  .  :.  Birch    \  I  Old 

100!.  Burgess,    Pro)     I       I       i  ■    ■    ,m'V    of    Wisconsin, 
Mad  lEngil 

1880.   Bui  l.  Pittville  Terrace,  Dittos    v. 

Chemist. 

i  180    Bui  \Vm.  'I'..  20,   I  Park, 

l  W..  Annh  list. 

1002.  Burkard,  Dr.  Ernst,  Thi  liemioal  Works 

i  Id,  N.J..  i    S.A.,  (  hemist 
1880.   Burkhardt,  Dr   Q,    V.,  Wui\  embergischestrasse 

in,  W.    15,   Germany,   Chemist 
1897.   Bnrland.  I.'.  Col.  Jeffrey  H  ikeStreet, 

treal,  i       ida,  Paper  and  i 'ard  Mannfai 

1897.  Burls,  Frank  I'  .  1,  I  Iyer's  II   n  Road,  l. 

..    I'licini    t. 

1898.  Burls,    Herbert   T.,  (Journals)  o/o  Royal  Societies 

Club,  St.  James  Street,  S.W.,  and  (communica- 
tions) o/o  Rilej    hi' i  1 1. ii  boi ■!    16   7icti 
Westminster,  S.W.,  MeohanicaJ   Engineer. 

1901.   Bumand,   Sydney,    Manbie   Saccharine    ('".,   Ltd., 
Hammersmith,  W.,  Manager. 

O.M.  Barnard,  H..  Plymouth  Chemical  Works,  Plymouth, 
Chemical  Manufacturer. 

1S91.   Burnet,    Henry    K..    North    Brook    Vitriol   Works, 
Bradford,  Sorfc  .  Sulphuric   \>  d  Maker. 

1S97.  Burnet,  Jno.  Jas.,  IS.  University  Avenue,  Glasgow, 
liteet. 

1909.  Burnett,    Arthur,  c/o  Th  of  and 

Rubber  Co.,  Ltd.,  Bromlej  Street,  Dantzic  Street, 

M  in  ihester,  <  Shemist. 
1907.   Burnham,  Frank  E.,  c/o  I.  Levinstein  and  Co.,  74, 

India  Street,  Boston,  Mass.,  I    S.  \  .  <  hemist 
1893.  Burnham,  J.  C,  Analytical  Chemist. 
1900.  Bnrnside,  Chi    .  1'..  Du  Pont   Building.  Wilmington. 

Del..  U.S.A..  i 
1990.   Burr.  Edmund  •'..   1722,  Vallejo  Street,  San  Fran- 

.  U.S.  \  .   Manufacturer. 
O.M.    Burrell,   B.A..   8,   Springfield   Mount.   Leeds,   Ann- 

lytical    '  Ihemist. 

1910.  Burrell,  Keith,  Burrell's  Wharf,  Millwall,  London. 

!•:..  Anal*  mist. 

1900.   Burrough,  Ernest  J.,  I  ale  Distillery.  Hutton  Road, 

Laiulieth.  S.E.,  Rectifier. 
1892.  Burrough,  Horace,  jun.,  509,  Wi   I  Lombard  Street, 

Baltimore,  Mil..  U.S.  V  .  Technical  Chemist. 
I8SS.  Burrows,  Edw.,  Home  Villa,  Low  Fell,  Gateshead- 

on-Tyne,   Alkali   Works  Mini 
1001.   Burton.    Alt'..    Canadian    I  >y<  i         \  -'    16, 

Liberty     Street,    Toronto.    Canada.     Dyer    and 

Finisher. 
190:i.  Burton.  Jno..  2,  Green  Street,   Bethnal  Creen,   E., 

ind  Chemical  Manufacturer. 
1904    Burton.    T.    R..    o/o    Sco1  1 1    and    Son. 

8,     Broadway,     Ludgate    Hill,     London,     E.C., 

Technical  Journalist. 
1888.  Burton,  Wm.,  The  Hollies.  C'ifton  Junction,  near 

Manchester,   Potter's  Chemist. 
1900.  Busby,  Fred.  V...  Arnold  Print  Works,  (forth  Adams, 

Mass.,  U.S.A.,  Chemist 
•897.   Bush,  J.  M.  -    .,  W.  J.  Bush   and   Co.,  Ltd.,  Ash 

Grove,  Hackney,  E.,   Manufacturing  Chemist 
1897.    Butler.     David     B.,    41,    Old    Queen    Street.    V- 

minster,  S.W.,  Cement  Expert. 

1003.  Butler,  Fredlc.  Ditchfield  Koad.  Hough  (ireen,  near 

Widnes.  Manager  (Ditton  Copper  Works). 

1890.  Butler.    Paul.    Lowell.    Mass..    U.S.A..    Ammunition 

\;  inufacturer. 

|ss."i.  Butler.    Samuel.    The    Cedars,    Compton.    Wolver- 
hampton, Brewer. 

1005.  Butler.  T.  11..  i    o  Wm.  Butler  and  Co.,  Ltd.,  ' 

Hole,  Bristol.  Chemist  (Tar  and  Rosin  Distiller]  |. 
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1802.    Buttfield,   Hoi  we  V.,    13,   Wellington   Road,   I 

Hill 
O.M.   Byard,    \    G.,  i        Burt,   Boulton,  and    Hey* I. 

10O5.   Byrne,  I'.  \  .  2,  I    dg  tteUill,  I 

..t  i  Ihemii  il  i  lo. 
189  '  Dr.    Eugene     \  .    01  i,    I      Stra  I    N.U.. 

•  i.  D.( '..  1 1.8.  L,  Pat         I      i y.-r. 
1 393.   Byrom,  1     n  .   I  V  and  Iron 

Co.,  Wigan,  Anal]  tical  i  Ihi 
1887.   Bythway,    M.,    44,    l-l.--.-i    Street,     Ubi  rl 

M  i  -i  he  iter,  I  >rvsalter. 


1884.  Cabot,  Godfrey  I...  040,  '  lid  South  Building,  I 

U.S.A.,    Manufacturing   Chemist 
1007.  Cab  it,   Samuel,    1 11,    Milk 

I  .8,  \..  i  Ihemii  i!  Manufacturer. 
1906.  Cadd 

I I  rbj  -   ire,  l»\  orkj  '  hi  m 

1889.  Cad.  tt.  Jas.,    Ishtead,  Surrey,  Chemical   Bnj 

1909.  t'a  Iman,    Hal,  ,   Ltd  . 

■ 
1905.  Cain.  Dr.  .1.  C.,  28,  Pembui  lapton, 

N.E.,  C  ilour  Chemist 
1891.  Cainea,  G.S.  A.,  7, 1 

London,  N.W.,  An  d  . 

lirns.  Wi  .  Place,  I  ow,  Plumber. 
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1891.  I  W.     A  .      Box      I  167,     Johanni 

Trans 
1905.  Caldor,  Prof.  Edwin  K  R.L,  U.S.  V. 

Profi  hemistry. 

Ider,  W    LS.,  Ormidalc,  Little  Moor  Hill,  £ 

i  mingham,  Chen  rer. 

S  iiitliainpti.il.     ' 
Man 
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Salter. 
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MIT. 
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O.M.  Cammack,    J.,    34,    H  -       Helens. 
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Ism;.  Campbell,  Andrew,  c  o  Bun  .Ltd.,  Dun. 

needaw,  Rangoon,  Burmah,  I  Chemist 
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Archibald,   Purview,   Rugeloy,  Stafford- 

! 

1902.  I  Uhley,    Colonial    Sugar    Refining    Co., 

Ltd..  Pyrmont  Refinery,  Sydney,  N.S.W., 
Australia,  Analytical  Chemist. 

.    Kivl.   a.,    rhe   Working  Men's  College, 
Street,   Melbourne,   Vi  toria,    Australia, 
I'nn 

1907.  Campbell,    John     V.    c  o    British    South     ! 

Explosives      Co.,      Modderfontein,      Transvaal, 
Chen 
1901.  Campbell,   Kenneth  F..  M-Inst.C.E.,  1.  Peel  Street, 
Bfoddersfield,  Civil  Engineer. 
•    Campbell,   Max    E.,   629,    Laughlin    Building,  Los 
i.l    S.A.,  Chemist. 
1909.  Campbell,  Peter,  The  Nairn  Linoleum  Co.,  K>    rm  - 
N  i  .   ISA.  Linoleum  Manufacturer, 
unpbell,  Robt.,  The    Nairn    Linoleum    Co..   l'.O. 
Box      32,      .Newark.      X..L.      Q.S.A.,      Linoleum 
Manufaeturer. 
1904.  I  lampion,    \      I  College,  <  flasgo-w .  Chemist 

anil  Metallurg 

.    (  has.     N.,    47.     Yong<     Street,    Toronto, 
■  a.   Rubber  Manufacturer. 
1897.  Canfield,  F.  D.,  jun.,  c/o  Cuban  Sugar  Refining  Co. 
Cardenas,  Cuba,  Sugar  Refiner. 

1908.  Canning,    Ernest    R.,   137.   Great  Hampton  Street, 

Birmingham.    Manufacturer. 
1909    '  Pacific  Phosphate  Co., 

ii*    Street.   .Melbourne.    Victoria, 
Anal;  tit  J  i  hemist. 
ti.M.  Cannon.  M..  25,  Stormom  Road,  Clapham  Common 

S.W.,  Vinegar  Works  Manager. 
1891.  Cannani,  Enrico,  3,  Palace  Green,  Kensington,  W., 

Civil  Engineer. 
1891.  Carden,  Albert  J  I   House,  12,  Mark  Lane, 

London,  E.C.,  Distiller. 

.  Arthur.  The  Groves,  Grassendale  Park,  near 
Liverpool,  I  Ihemist. 
O.M.  Carey,   Eustace,  The    United  Alkali  Co.,  Ltd.,  30, 
James   Street,    Liverpool;    and   (Journals)   The 
Groves,     Grassendale     Park,     near     Liverpool, 
aural  Manufacturer. 
I 'miC.   Carey.    William  G.,   c/o   Clinical   Research   Assoc, 
Watergate      Souse,      Adelphi,      London,      W.C., 
Chemist. 
1904.  Cargill,    .).    T..    c/o    Finlay,    Fleming,     and     Co., 

Rangoon,  Burmah,  East  India  Merchant. 
1907.  •  ph  S..  I.",(i.  North  Second  Street,  Phila- 

delphia, Pa.,  U.S.A.,  Chemist. 
ISOfi.   Carmiehael,    Herbert,    Bureau    of    Mines,    Victoria, 
British   Columbia,    Public    Analyst   and   Assayer. 
1884.  Carmody,   Prof.   Patrick.  (Government  Laboratory, 
Port    of   Spain,    Trinidad.    Analytical    Chemist" 
I  trnell,    Win.    ('..    c/o   Tacony    Chemical    Works. 
Bridesburg,  Philadelphia,  Pa.,  D.S.A.,  chemist. 
ti.M.  faro.  Dp.  11..  i  .  s  N.  9,  Mannheim,  I  aden,  Germany, 
mica)  ''hen 
I  aro,  !)r.  Nikodem,  Meinekestrasse  20,  Berlin,  Cer- 
niaiiv.  Analytical  ''hemist. 
1893.  i  irpenter,  C.  C.,  South  Metropolitan  HasCo.,  709a, 
<  ild   Kent    Road,   London.  S.E.,  Civil  Engineer. 
ter,    Edwin    I'..    Culvert    Works,    Sheepeott 
Lane,  Battersea,  S.W..  Manager  of  Casein.  Ltd. 

1' Carpenter,     Frank    B.,     11.    South     12th     Street, 

on. I.  V.,.,  U.S.A.,  ('hemist. 

1900.  I  Ifarrv    B.,    c/o    Lister's    Agricultural 

Chemical   Works,  Newark,  N.J.,  U.S.A. 

1 1.M.  I  i  ■  i,  Greet    roft  I  lardens, 

Weel  .  W.,   Chief  Inspector  under 

the  Alkali,  &c.,  Works  Acts. 

1904.   i  is  II..   Kelvin    r'hurr-h  Avenue,  Sidcup 

and  (Journals),  Burroughs,  Wellcome,  and  Co.. 
Ltd..   Hartford,   Kent.   Manufacturing  Chemist. 

'907  Cat  r,  (  I'.,  jun.,  Sewaren,  N.J.,  U.S.A.  Manu- 
facturing 

1901.  '  C.  1201.  Fir-t    .National  Bank  Building, 

San  Francisco,  Cal.,  U.S.A.,  Miner. 
O.M.  Carteighe,  M.,   Uriel,   Goring-on-Thames,   Pharma- 
ceutical Chemist. 


1904.  Carter,    \..  Cuba  Street,   Petone,  Wellington,  New 

Zealand,  Works  Manager. 
190.r>.   Carter,     Robert     A.,  c/o   Roessler    and    Hasslacher 
Chemical    Co.,    Box    68,    South    Amboy,    N.J.. 

U.S.A.,  Chemist. 
1895.  Carter,  Stewart   !■'..  315,  Olnej   Street,  Providence, 

R.I.,   U.S.A. .  Technical  Chemist. 
1903.  Carter.   Thomas,    West    End    View.   Ravensthorpo, 

Dewsbury,   Yorks.   Works  Chemist. 
1886.   Carter.  W.  ('has.,  c/o  Dominion  Iron  and  Steel  Co., 

Sydney,  ('.!'•..  Canada,  Analytical  Chemist. 

1889.  Carulla.   F.    J.    R.,    84,    Rose   Hill   Street,    Derby, 

Chemical    Manufacturer. 

1906.  Carveth,   Dr.  H.   R.,   Niagara  Electrochemical  Co., 

Niagara  F'alls,  N.Y.,  U.S.A.,  Works  Manager. 
1903.  Caspari,  Dr.  W.  A.,  Usines  de  Persan,  Persan-Beau- 
mont.  France,  Chemist  and  Physicist. 

1895.  Catlin,   Chas.    A.,    133,    Hope   Street,   Providence, 

K.I..  I'.S.A..  Chemist  (Rumford  Chemical  Works). 

1909.  Caulkin.  Howard  A.,  2(5,  Dairy  House  Road.  Derby 

Analyst. 

1896.  Caven,  Robt.  M.,  University  College,  Nottingham, 

Lecturer  in  Chemistrv. 
ti.M.   Cawley,  G.,  25,  Victoria 'Street,  Westminster,  S.W., 

Chemical  Engineer. 
O.M.   Cawley.    J.,    278,    Passaic     Street,    Newark,    N.J., 

U.S.A.,   Analytical  Chemist. 

1897.  Cawley,    Thos.    A.,    British    Gelatin    Works,    New 

Bedford  Road,  Luton,  Gelatin  Manufacturer. 
1902.  Cerasoli,    Alburto,    Via   Cavour   310,   Rome,    Italy. 

Engineer. 
1891.  Chadwick,      Walter     M.,     Thorneycroft,      Westoo, 

South  Shields,  Chemical  Works  Manager. 
1894.  Chaloner,  G.  W.,  26,  Eagle  Wharf  Road.  Hoxton, 

N.,  Chemical  Manager. 

1901.  Chamberlain,  G.  E.,  103,  Waiola  Avenue.  La  Grange, 

111.,  U.S.A.,  Chemist. 

1910.  Chambliss,  Prof.  Hardee,  Dept.  of  Chemistry,  Okla- 

homa A.  and  M.  College,  Stillwater.  Oklahoma, 
U.S.A.,   Professor  of  Chemistry. 

1902.  Champion,    Edmund    C,    510,    Smith    Washington 

Avenue,  Iola,  Kansas,  U.S.A.,  Chemist. 
O.M.    Chance,    A.    M.,    Chemical    Works,    Oldbury,    near 

Birmingham,   Chemical  Manufacturer. 
1909.  Chance,  Edwin  M.,  313.  South  2nd  Street.  Potlsville. 

Pa..  I'.S.A.,  (  hemist. 
O.M.    Chandler,    Dr.    C.   F.,    Columbia   University,    West 

116th  Street,  New  York  City,  U.S.A.,  Professor 

of  Chemistrv. 

1907.  Chaney,  Walter,  The  Gas  Works,  Nechells,  Birming- 

ham, Gas  Engineer. 

1893.  Chaplin,  Dr.  Edw.  M.,  Public  Analyst's  Laboratory, 

Wakefield,    Yorks,   Analytical   Chemist. 
1906.  Chaplin.  Wm.  H..  13.  Penywem  Road,  Earl's  Court, 
London.  S.W..  Wine  Merchant. 

1890.  Chapman,  Alf.  Chaston,  8,  Duke  Street,  Aldgate, 

E.C.,  Analytical  Chemist. 
1906.  Chapman.      Arthur     J.,      Baronsmere,      Stanhope 

Avenue,   Church   End,   Finchley,   N.,   Analytical 

Chemist. 
1906.  Chapman,  E.  A.,  c/o  Robert  Heath  and  Sons,  Ltd.. 

Norton  Works.  Stoke-on-Trent,  Works  Chemist 

1903.  Chapman.  Geo.   W.,  P.O.   Box   21,   R.F.D.   No.    4. 

Atlanta.  Ga.,  U.S.A..  Superintendent. 
O.M.    Chapman,  Spencer,  30.  Mark  Lane.  E.C.,  Chemical 
Manufacturer. 

1894.  Charlier,  A.  C.  J.,  6.  Talbot  Road,  South  Tottenham, 

N.,  Consulting  Chemist. 
1902.  Charlton,  Thos.,  252,  Irvington  Place,  Denver,  Colo., 
IS. A..  .Manufacturing  Chemist. 

1900.  Chase,    .March    F..    c/o    Mineral    Point    Zinc    Co., 

Depue,  HI.,  U.S.A.,  Chemist. 
1889.   Chase.    R.    I...    Arnold   Printworks,   North   Adams, 
Mass..    U.S.A.,   Manager. 

1898.  Chattock,    Herbert    E.,   23,    Apsley   Road,   Clifton 

Bristol,    Oilcake   Manufacturer. 

1905.  Cheesman,    Frank    I'.,    100,    William    Street,    New 

York  Oitv.    U.S.A.,  Paint  Manufacturer. 

1901.  Cheetham,  Howard,  18,  St.  Ann  Street.  Manchester 

(bartered    Patent  Agent. 


dgi  wroi  ill,      II'  i : 


Ltd., 

l',llk. 


1910,   Cheke,      Thorn 

Anal]  til  .il   i  I,,  i 

1905.  Chiok,    Oliver,    52,    High    Street,     Homsey,     N., 

Anal}  tical  i  Ihemist. 
1890,  Chorii  v. !■•  Oxford   Road,   Birl 

I  inos.,    \n..l\  tical  Choi 
'  1. 14.    Christie,  J.,  Levenfield,   Ui  tf.B.,  Dyei  and 

Printer. 
1909    Christie,  John,  i    ••   I  In-  New   Explo 

Stowmarki 
1908,  Christie,     M  tlcolm,     Ardenlea,      Portland 

Hamilton,  N.B.,  Analytical  Chemist, 
1898.  Chxistison,   Geo.,    13,    Cambridge    Drive,    I 

Engineer. 

1907.  Christopher,!  den  Work*.  Vemey  Road, 

South  Bermondsey,  S.E.,  Con  mist, 

I9J7.  Christopher,  J.    E.,  ike   Works,  Kirkli 

Win  ui,  Assistant  in  i  !h  irge. 
ii. M.    Chrystal,   W.  J.,   7.   West   George  Street,  Glasgow, 

Chemical  Manufai  turer. 

1908.  Chrystall,  E.  R.,  o/o  Cnrtis's  4  Harvey,  Ltd.,  diffo 

al  lltiii,  Kent.  Research  Chemist. 
l!M>4.  Chubb,  H.  M.,  Kirkgate  Souse,    radoaster,    V.ik<. 

Brewery  <  !hemist. 
O.M.   (  huroh,  Sa  bthur,  K.C.V.O.,  ]   R.S.,  Shi  I  li  .    Kew, 

Surrey,    1'rofessor   of   Chemistry   in    the 

Aoademv. 

1890.  Church,  Euhu  D.,  jun.,  63,  Wall  Street,  \.  «  York 

City,  U.S.A.,  Sods   Manufacturer. 

1906.  Church,  Sumner  R.,     o  Barrett   Manufacturing  Co., 

17.    Battery    Place,     V  ...     ,  ork    City,    I 
Chemical  Engineer. 

1907.  Churchill,    Wm.,    Corning    Glass    Works.    Coming, 

X.V..  U.S.A.,  Chen 
1896    Claflin,    Alan     A.,    (Communications]    B8,     Broad 
Street,  Boston  ;   and  (Journals)  Littleton,  ' 
I  .S.A.,   Manufactui  in 

1909.  damn,   Albert    W.,    190,   Waterman   S t,   Provi- 

dence,   R.L,  U.S.A.,   Manufacturing  Druggist. 

1900.  Clamer,  GuUliam  II..  46,  Richmond  Street,  Philadel- 

phia, Pa.,  I  '.s.  V.  Chemist. 
1885.  Clanahan.   H.   ('..    79,    Mosley   Street,    Manchester, 
<  Ihemica]  Men  bant. 

1901.  Clapham,  Henry  E.,  15,  St,  Jul  !.  Kilburn, 

N.W.,  Technical  Chemist. 
1905.  Clapp,  Geo.   A.,  603,   Walnut   Street,   Newtonville, 
M  183.,  U.S.A.,  rh. -mist. 

1891.  Clapp,  Ralph  B  ndard  Ammonia  ('"..  Ltd., 

Busses  Wharf,   East  Greenwich,  S.E.,  Manager. 
1889.  Clapperton,  J.,  jun.,  Analytical  Chei 

1903.  Clare,    Henry,    23,    Greenbank    Road,    Birkenh 

Schoolmaster. 

1905.  Clark,   Alfred   N.,   Box  696,    Berlin,   Ont.,  Canada, 

l'    bnical  Chemist  and  Engineer. 

1906.  Clark,  Allan  J.,  r/o  Homestake  Mining  Co.,  Lead, 

South   Dakota,    U.S.A.,    Metallm 

mm.  Clark.  Arthur  W.,  o  Johnson  and  Johnson,  New 
Brunswick,  N.J.,  U.S.  \..  Chemist  and  Bacteri- 
ologist. 

1908  dark,  Chas.  T.,  1303,  Sixth  Strei  t,  Baj  City,  Mich., 
U.S.A.,  Manufacturing  Chi  i 

1904.  Clark.    Prof.    Friend    E„    Central    University    of 

Kentucky.    Danville.   Ky..   U.S.A.,    Professor    of 

Chemistry. 
1909.  Clark.   Hubert    A..   B3,    Amhersl    Street,   Montreal. 

Canada.  Canner, 
19110.  Clark.    Jno.,     Broadway    Works,    Mil  I  wall    Dock, 

London,  E.,  Manufacturing  Chemist. 
1906.   Clark.  M.  H.,  c/o  Boston  Kill  '  .  Maiden. 

Mass..    U.S.A.,    Chemist. 

1902.  Clark,  Robt  M.,  138,  Bath  Strei  ..Chemist. 

1906.  Clark.    Wm.    B.,    42.  Robertson  Street,  Greenook, 

Chemist. 

1907.  Clark.    Wm.    II..    7^.    Warrington     Bond,    Elswick 

Road.    Newcastle-on-Tyne,    Analytical   Chi 

1903.  Clark.  Dr.  W.  Inglis,  104,  South  Cannngatn,  Edin- 

burgh. Manufacturing  Chemist. 

1904.  Clarke,  Alfred  R.,  613-617,  Eastern  Aven  te  Toronto. 

Canada.  Leather  Manufacturer. 

1905.  Clarke.   Arthur    I'..    2.    Ford   Terrace,    B.-ddington. 

Surrey,   AnaU  Seal   i  'he 


in    i 

1903.  Oai 

H 

e,  V\  in.  II    ,l  .  L6,  H 

\S  .  -1    \uMr  'I' 

i  I.M.  Claudet,     \.    I 
I   ■    .    Uets 

I-,  U  in.   H 
■ 
O.ld     I  ll.'llM.ni 

!in  i.  London,   l   I 
1909,  Clayton,   ' 
In  I  in 
l'i  'ir 
1895 

■ 
i  vu.  Clayton,    Ro  it    ll„    Woodleigh,    Blaokfield    I. 
Kersal,  Manchester,  Chemist. 

W.    E.,    I:  Deptford. 

8.  E.,  Superinten 
1907.  Clement,     Leonard,  Pairhaven,     I 

I. villain.    Lanes.,  i  Ihi  i 

II  .  Cheriton,  Newquay,  Cornwall. 
1884.  Clerk,  I1  -.  Southampton  Buildings, 

Chanoery  Lane,  W.C.,   Engineer. 
1906.  Clexton,    I  hos.   .1  .    2i  Um, 

,  U.S.A., 
1906.  CUfl 

190(i.  Clifford,    W  m  .    Wolver- 

1  I.M,  Clot  i. 

London,    E.( !.,    Met  dlut  _ 
i  i.M 

W.C. ;  and  thi  I,  Dulwich, 

8.E.,  Chief  Ch 
Clutton,  J.   II 

Fr  i  '-r. 

• 
La.,      U.8.A.,      Pi 

Chen 

1888  linbnrgh, 

Manufacturing  Chen 
ib,   .In.'.    W..    Pamley    [ronwori 
Techn  nl    to   Managing    Din 

1904.  Coblenl  i 

U.S.A 
1894  II... 

West     681        -  i'.rk     City.    1 

Pro!  itry. 

•  a.    Madison   Street,    I!r.-iklvn. 
N.Y.,   U.S  A  .  '  bemist, 

1901.  Oockbum,    John    A.,    i.    West* 

.  Analytical 

1902.  Cocking,  AUai  apton  Hon 

Sutl  Id,  Ammunition  rer. 

1906  t    Hyde  P 

l  .S.A.,  I  I 
1909  irdigan   Ro  ml. 

1903.  Cos  24,     8t     Gabriel  -     B 

Dedham, 
irer. 
1887.  Ooghill,  P.  de  Q.,  Borax  Woi  in.  Liver- 

■  ieal 

i  i.M  ■   J.,  13,  Oar  ligan  Road,  I  ■ 

Cohn.  All  "lork 

Cit 
1901  -  .•imind.  13,  S  Tk  Citv. 

S.A.,  ■■mist. 

1904  ■• 

r  of  I'heii 
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bart      W.     British    S.A.     Dynamite     Factory, 
Modderfontein,   Trans  dytical   Chemist. 

i   .  4(7.  Lehigh  Street,  South  Bethle- 
•   \  .  Metallurgical  Engineer. 

Platinum  Works,  Newark,  N.J.. 
\     Metallurgical  Chemist 
\    H.,  Carreg-wen,  Aberystwith,  Wales 

W.   11..    IS,    Egerton   Road,  Fallowfield, 
hoster,  TaT  Works  Chemist. 

Works,  Stoorport,  Worcester- 
shire,  Mai  . 
.  John  h..  Summ               [Niflley,  and  iJnls.) 
Library,  Gloucester,  Chemical 
Mannfactu 
Cwllett,    J.     M..     Hillfield,    Gloucester,    Chemical 

Manufacturer. 
Colley,  Bernard  T..  e  o  Ame  ican  S.S    Co.,  Asarco, 

.  Su|  erintendent. 
Collier.  1'.  C,  4:!7.  Lansdowne  Avenue.  Westmount, 

Montreal,   I  Analytical  Chemist. 

Collier.  Pierre,  Companhia  Industrial  Pemambucana, 
Pern   mbui  >,   Brazil,  Civil  Engineer. 
1893.  Collin,   Dr.  C.  A..   Ferguslie  Threadworks,  Paisley, 
M.B.,  Textile  Chemist 

igridge,  Frank,  ::!.  Fountain  Road,  Edgbaston, 
Birmingham,  Chemist. 
Collins,  s.  B  College,  Xewcastle-on- 

Igricultnral  Chemist. 
Collins,  W.   Hepworth,  Junior  Constitutional  Club, 
lilly,   London,  W.,  Civil  Engineer. 

•   i   T.,   89,  Greenfield  Road,  Harborne, 
Birmingham,  Chemist 
Collitt,     Bernard,    377.     Metcalfe     Avenue,     West- 
■    nada,  chemist. 
Dr.    H.    (...     Elmside,    Worcester    Park, 
Surrey,  Analyti'nl  chemist. 
1892    Colquhoun,    Ludovic,    Dynamite   Factory,   Modder- 
fontein,  Transvaal,  Analytical  Chemist. 

rapton  Close,  Tapton  House  Road. 
Sheffield.    I 
Col  well.  J.    Ki-.r.   Finsbury  Town  Hall,  Rosebery 
Avenue,  E.C.,  Analyti        indi    insulting  Chemist. 
Comber.   A.   W..   Dinwai       \     i  Avenue.  South- 
end-                  n  igi  r    Magnesite  W< 

.  Dr.  Arthur  M.,  124,  East  13th  Street,  Chester. 
I  .S.  V.  Tei  hnical  chemist. 
1906.  Compton,     Miss     X.     J.,     Library,     University     of 

Nebraska,   Lincoln,   Xeb.,  U.S.A..  Librarian. 
1901.  Connah,  Jas.,  Laboratory,  Custom  House,  London. 

Government   Analyst. 
1905.  Conner,   Arthur   B.,   -17.    West  Boulevard.  Detroit, 
.Mich..  U.S.A.,  Chief  Chemist   (Detroit   Chemical 
W,.:: 
1883.  Connor.  C.  C,  10,  College  Gardens,  Belfast,  Ireland, 

Chen 
1891.  Conr.i'l  I  OS  Oil  \\  orks,  Franklin, 

Pa.,  U.S.A.,  Analytical  Chemist 
Conrau.  Oliver,  Dansk  Svofvelsyre  och  Snperfosfat- 

fabrik.  Mandelstrnp,   Denmark,  Administrator. 
Conroy,  Di    Jas.  T.,  9,  The  Serpentine,  Grassendale, 

1887    '  W.      H..      Australian      Alum      Works, 

Runcorn,  Analytical  Chem 
Conyngham,    Win.     Boulton,    78,    Hudson    Street, 
York  City,  U.S.A.,  Pharmaceutical  Chemist. 
i        lernard,    23,    '  ross    Street,    Finsbury, 
London,  E.C,  Manufacturing  Chemist 
..    II.   •!..   The    in-.    Woodford   Green,   Essex, 
irer. 

-.  and  Provincial  Dye  Works, 
i.ncv    Wick,    VI'...    liver. 
Robt   A..   Ble  ekor   Place,  Xew  Brunswick, 
X.J..  US. A..  Che 

1898.  Cook,  Thos.  Alex.,  Bast   l...ndon  Soap  Works,  Bow, 

E.,  Soapm 

1899.  Cook.   Walter  G.,  9,   Hendon    Lane,   Finchley,  X., 

Analytical  Chemist. 
1891.  Cook-.  Arthur  W..  e/o   Brotherton  and  Co..   Ltd., 
Holme- Strict,  Dewsbury  Road,  Leeds,  Analytical 
Chemist. 


1891 


1893. 
1905. 


1887 
1901. 


I-  •  ■ 
1888 


1899 


1 


1894. 
1901. 

1900. 


1906. 
1889. 


1908. 
1909. 
O.M. 


1907.   Cook.'.  .1.  .1.   Verdin,  9,  James  Street,  Liverpool, 
Salt  Manufacturer. 

1904.  Cooke.     W.    Ternent,    The    University,    Adelaide, 

South  Australia.   Lecturer  in  Chemistry. 
1910.  Cooper,    Leonard    H.    Fern    Lea,   Trafalgar    Dii\<. 

Lower   Bebington,  Cheshire.    Assistant     Chemist 

(Lever   Bn 
1901,  Cooper,    T.    S.,    276,    Dickenson   Road,    Rusholme, 

Manchester,  Calico  Printing  Chemist. 
1891.   Cooper,    Walter   J.,    The    Elms,    Lavernock,    South 

Wiles.   Cement    Works  Manager. 
1907.  Cooper,  W.  F.,  Research  Laboratory,  Water  Lane, 

Watford,  Synthetic  Chemist. 

1890.  Corcoran.    Bryan,   31.   Mark   Lane.   London,   E.C, 

Chemical    Engineer. 

1905.  Cormack,  Win.,  c/o  G.  Nelson,  Dale  and  Co.,  Ltd., 

Emscote  Mills,  Warwick.  Chemist. 
1899.  Coraelison,    Dr.    Robt.    W.,    P.O.    Box    256.    New 

Haven.   Conn..    U.S.A.,   Consulting  Chemist 
1909.  Cornell.     Fred,    61.    St.    Sulpice    Street.    Montreal. 
Canada,  Chemical  Merchant. 

1906.  Corn  well,  R.  de  Vere.  Salisbury.  Rhodesia,  Chemist. 
1889.  Corrie,    David,   e/o   Xobel's   Explosives   Co.,    Ltd., 

Polmont   Station,  X.B.,  Technical  Chemist. 
15103.   Coi'triebt.  R.  M..  Alsen's  American  Portland  Cement 

Works,  Alsen,  N.Y.,  U.S.A..  Chemist. 
1894.  Coste.     J.     H.,    40,     Craven     Street.     W.C,     and 

(Journals)  Utopia,  Gloucester  Road,  Teddington, 

Analytical  Chemist. 

1891.  Cotton.' W.  P.,  Hollywood.  Dundrum,  Co.  Dublin, 

Gas  Works  Manager. 
1906.  Coupe,  Miles,  Rosebank.Thornfield  Road,  Waterfoot, 

near  Manchester,  Chemist. 
1894.  Court,  Hey  wood,  Staveley,  Chesterfield,    Analytical 

Chemist. 
.1898.  Courtney,     Samuel,     Bizerta,     Knockdene     Park, 

Belfast,   Ireland,   Manager. 
1894.  Cousins,    W.    J.,    17,    Temple     Chambers,    Temple 

Avenue.  E.C,  Consulting  Chemist  and  Director. 

1909.  Coventry,    Bernard   O.,   Delira  Dun,    United  Pro- 

vinces, India,  Forest  Dept.,  India. 

1903.  Cowan,   A.   Wallace,  c/o  Redpath,   Brown,  &  Co., 

Ltd.,    Riverside   Works,    East   Greenwich,   S.E., 
Analytical  Chemist. 

1906.  Cowan,"  George   D.,    Bridge   House,    Bridge   Road, 

Millwall.  E.,  Manager.  Desilverising  Works. 
1893.   Cowan,  W.  J..  12,  Park  Avenue,  Wood  Green,  N., 
Fine  Colour  Manufacturer. 

1910.  Coward,  Hubert  F..  Municipal  School  of  Technology, 

Manchester,  Lecturer  in  Chemistry. 
1.S97.   Cowhurn.    Arthur   W.,    29.    Princess   Street,    Man- 
chester,     Chemical     Merchant     and     Analytical 
Chemist. 

1907.  Cowburn,   J.    Robert.    10,    Eastwood   Road,   South 

Woodford,  Essex.  Technical  Chemist. 

1904.  Cowee,  Harvey  1>.,  161,  River  Street,  Troy,  N.Y., 

U.S.A.,  Chemist. 
1891.  Cowper-Coles.  Sherard  Osborn,  Grosvenor  Mansions, 
Victoria  Street.  Westminster,  S.W.,  Metallurgical 
Engineer. 

1905.  Cox,  Harold  X..  c/o  Lalance  &  Grosjean  Mfg.  Co., 

Woodhaven,  N.Y..  U.S.A.,  Chemist. 
1884.  Craig,  Geo..  Chemical  Laboratory,  95,  Bath  Street, 

Glasgow,  Technical  Chemist. 
1895.  Craig.  Thos.   J.  I.,   e/o   Peter  Spence  &  Sons,  Ltd., 

Alum  Works,  Manchester,  Chemist 

1908.  Craig,  Wm.  J.,  c/o  Amiable  and  Young.  114-116, 

\  i.  toria  Street  London.  S.W..  Analytical  Chemist. 

1901.  Crane,    Fred.  D.,  28,    Hillside    Avenue,    Montclair, 

N.J.,  U.S.A.,  Consulting  Chemist. 

1902.  Crane,  Jasper  E.,  c/o  The  Arlington  Co.,  Arlington. 

X.J..  U.S.A..  Chemist. 
1898.  Cranfield,  Wm.,  11,  Avondale  Place,  Halifax,  Yorks, 
Teacher  of  Chemistrv. 

1903.  Cranmer.  Ridgeway,   170,  SSth  Street,  Bav  Ridge, 

Brooklyn,  X.Y.,  U.S.A..  Chemist. 
1902.  Craven,  Alfd.    B„  20,    Edinborough    Road,    Upper 

Armley,  Leeds.  Analytical  Chemist 
1906.   Craven,  J.   A.,    119,   Town   Street,   Armley,   Leeds, 

Chemist. 
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1891.  Craven,  Jno.,  jun.,   Motherland      Broughton   I 

Manohe  ti                 it, 
1906,  Oravi  o,    John    [.,     III.     w  i] i:.,  ,,i.     Heaton 

Bradford,   t  !h isl  man. 

1885.  Craw .  John,  I.'.  C idogan  Itei 

i  i.M.  Crawford,    I '  .    Langdali       Mai  Co 

Ltd.,  St.  Lawrenoi  I 

1908.  Crawford,     Lawrence,     Lu    n     Iron     Worl        Old 

Cumnook, 
1890.  Crawshaw,    r.   25,    Pollington    Park,    London, 

I  (ye  Mer  hant. 
i  i.\l.  ( Iresswell,    l !     I ...    i  Ashtead,    .sm 

and  9,  Brid  n  e  i  minster,  S.W  .,  <  Ihemiet. 

1901.  Cribb,  Oeoil   II..  136,  Shaftesburj    Avenue,  London, 

\\  .    Analytical   ind  ( 

1909.  Crichton,  Charles,  i    o  Afrikandei   Mm..  Klerksdi 

Tians\  aal,  Assa  \  <  i 
1908.  Crighton,     Adam    M..    u I    Cottage,    Middleto'n, 

Manohestei .  Calico   I  rinter's  i  Iheniist. 
1905.  Crighton,  W.  II..      o  On  Ltd., 

i llebe    Road,    K nd    B     d,    London,    \  E., 

Chemist. 
1890.  Crip  r,   W  m     R.,  i  /o    Mi  isrs.    D.    VValdic  and   I 

Konnagar,  near  Calcutta,   I  taring 

('lie  1 1 

I '.mis.  rriic.-.  Ben  (».,  1341,  Eosl  89th  St.  N.E.,  Cleveland, 
0,  O.S.A.,  Chemi 

1902.  Croaadale,  l>r.  Stuart,  1574,  STorh  Street,  Denver, 

I    s.  A..  \liniii  and  Metalli 

1908.  Crombie,  \V.  A.  E.,  I .  W  Bill, 

S.K..  ( Consulting  Engine*  i 

1889.  Cronquist,  Prof.  A.  \\  i  rui  r,  Sti       and 

Sweden,  Inspector-General  of  Exploi 
1901.  Cronquist,  G.  \\ ..   Ilvllm  e   Grufva,  Sweden, 

Brick  Works  Manager. 
O.M.  Crookes,   Sir    Wm.,    F.R.S      ..    i.       d  toi 

(Jardens,  Notting  Hill.  \\ ..   An 

1890.  Crosby,  Thos.,  Llanelly  Steelworks,  Llanelly,  South 

Waifs.    Met  :illni 

O.M.  Crosfield,  A.  I...  46,  Bidston    Road,  Ozton,  Birken- 
head, (Journals  P 

Dept.,    The    I  nivi  rsitj .    Livei  |  lytical 

Chemist   and   Assayer. 
1896.  Crosfield,  I '  pl    I      R.,  Volunl        I  -  nkey 

Street,  Warrin  Manufacturer. 

1908.  Crosland,     Percy     F.,     Dyeing     Department,     The 

University,  Leeds,  1 1 1  finii  al  Chi 
Issi.  Cross,  C.  P.,  I.  Nevi  Court,  Lincoln's  Inn,  Lorn 

W.C.,    Analytical  Chemist. 
Is'.il.  Crossley,  Prof.  Arthur  W.,  Pharms  iety, 

1 7.  Bloomsbuj  y  Squ         I  ondon,  W.( 

of  Chemistry. 
190  I.  I  rossley,  T.  Linsey,  112,  i  :>"  t, 

Montreal,  (ana. la.    Technical    Chemist 
1908    Crossli  ewlands  B  -     Dun- 

-lan-    Hill.    I  Ion,     K.I  '.,   Wl 

1908.  Croston,   Henry,    178,  t,  Greenpoint, 

Brooklyn,  N.Y.,  O.S.A.,  Foreman. 
1 894.  Crow,  Henry   W.,    18,    Northumberland    Avenue, 

South    Wanstead,    M i     Park,     Essex,      Par 

Distiller. 
1884.  Crow,  Dr.  .1.  K..  Ivydene,  Westcombe  P  i 

Blackheat  h,  S.E.,  Technical  '  3 
1893.  Crowther,  Edw.,  20,  Brookfiel.l  Place,  Seadingley, 

Leeds,  I  >yer. 

1553.  Crowther, Horace W., Thi   Beeches, Weal  Bromwioh, 

Technical  Chemist. 
1900.  Crowther,  R.  E-,  o  'o  M  irk  Fletcher  and  Sons,  Ltd., 
Moss   I.  w  .    w  I  4)  in<  hester,  Chei 

1554.  Crowther.    Walter  M.,    O 

near   Leeds,    M  inufs   turini    Cb 
1884.  Crumbie,    W.    D.,    146,    Washington    Sb 

Orange,   V.I..   I  -mist, 

l'joo.  < 'ruser.  Dr.  Fred    Van  D 

,    Co.,   Brid  an.,  P.S.A.,  Chi 

Engineer. 
1902.  Crush,  E.  II..  Wesl  i  danhill,  N.B.,  Techni- 

mist. 

1892    Cullan,    Wm.,    Dynai Fa  :'".-.    Modderfontein, 

Transvaal,  Chemist 


1903.  Cullen,    \\      h 

Ltd.,  W  allsend 

Stab 

I 
i  !hi 
lss:i    (  hi  I         ,  jun.,  '  homii  .1  u  .■  .  ille, 

Molbo  ind    Perl 

\l  mill  •    tnrer. 

1905    '  ii R    Bui  d      Adelaide  '  I 

Iralia, 

Mai 

1897.  Cunliflo,    Alborl  J.,  Clayl 

Chorley,    i. 
1907.  Cunningh 

Proi  on  a.,  de  II'  Chi 
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Kansas.    Lawrence.    Kansas,    U.S.A.,    Prof,    of 

Industrial  Chemistry. 

1904.  Duncan,    W.    W.,    19,    Upland    Road,    Watertown, 

Mass.,  U.S.A,  Chemist  (Hood  Rubber  Co.). 
190«.   Dunfoiil.  Jno.  H..  Trent  Side  Bone  Works,  Notting- 
ham. Assistant  Manager. 
Dunham,    Dr.    E.    K..   35,   East   68th   Street,   New 
York  City,  U.S.A,  Professor  of  Bacteriology  and 
Hygiene. 

1905.  Dunlop,   Harry,    231,  St  Vincent  Street,  Glasgow, 

:.iist. 
1892.  Dunn.     Fred..     193, 

Victoria,  Australia, 
O.M.    Dunn.    Dr.   J.  T.,   10.  Dean  Street. 

Tyne.  Consulting  Chemist 
O.M     Dunn.    P..    Northern    Assurance    Buildings, 

Square,  Manchester,  Chemical  Merchant. 

hmann,    Dr.   Max,  c/o   Meister,  Lucius,   und 

Briining.   Ellcsmcre   Port,   Cheshire.   Manager. 
1901.  Dunsfoi  Laboratory,  Wigan  Coal  and  Iron 

'  o.,  Ltd.,  Wigan.  Analytical  Chemist. 

1907.  Dunstan,  A.   E.,  Technical  College,  East  Ham,  E., 

Head  of  Chemical  Department. 
I!»i7.   Dupre,    F.    H..    2,    Edinburgh    Mansions,    Howick 

S.W.,  Analytical  Chen 
1907.  Dupre,    P.    \  ..    2,    Edinburgh    Mansions,    Howick 

S.W.,    Analytical  Chemist. 

1897.   Durant,  H.  T..  .    o  British  Metals  Extraction  Co., 

'     Glamorgan,   S.    Wales.    Metallurgist. 

Durfee,  Winthrop  C,  516,   Atlantic  Avenue,  Boston, 

Mas-..  l.s.A..  Manufacturing  Chemist 

1897.  Dorkee,  Frank  W.,  Tuft's  College,  Medford,  Mass., 

C7.S.A,  Pro!  Chei 

]  107.   Durrans,  Tin.-.   II..   I.  Cornwall  Terrace,  Regent's 
.  \\  ,  i  Ihemist, 

\  ■..  nue,  New  York 
1    -         -  Manuf a 

1906.  Dushman,     Saul,     Faculty     of     Applied     Science, 

University  ofToront  Electrochemist. 

D     r     15,  SI     nary  Axe,  London,  E.C, 

O.M.    Dyer,  Dr.  B.    17,  Great  Tower  Street,  London,  E.C, 

i  i  on  mist. 

Dr.  W.  A.,  Is.  Exchange  Street,  Manchester. 
o.M.    Dy  an,  '     i:..  Flint,  North  Wales. 

I    Load,  Sheffield, 
Ana! 
I8U2.   i!  12.  Fairmile  Avenue,  Strcatham, 

8.W.,  Manufai  turine  Chi  n 


Collins     Street.    Melbourne, 
Analytical  Chemist. 

Xewcastle-on- 

Albert 


X.J., 


idomv   Street,    .'. 
ther  Ti  tde  Chemist. 


1905.  Eager,  Chas.  E.,  77,  Pearl  Street,    Boston,   .Mass., 

U.S.A.,  Merchant. 

1904.  Eames.    Charles   J„    99,    Water    Street,    New    York 

City,  U.S.A.,  Consulting  Chemist 
O.M.    Earp,   W.    H..    Preston    Brook,   near   Warrington, 

Chemical    Manufacturer. 
18S4.  Eastick,  C.  E.,  7,  King  Edward  Street,  Whitcchapel, 

E.,  Sugar  Works  Manager. 
1909.  Eastick,    J.  C.  N.,  2.  St.  Dunstan's  Hill,  London, 

E.C,  Analytical  Chemist. 
O.M.    Eastick,     J.     J.,     Ashburton,     Northfield     Road, 

Stamford    Hill,    X.,    Analytical    and    Consulting 

Chemist. 
1890.  Eastlake,  A.  W.,  Grosmont,  Palace  Road,  Streatham 

Hill,  S.W.,  Petroleum  Works  Manager. 
1909,    Eastlake,  William  H.,  Continental  M   xican  Rubber 

Co.,  Toircon.  Coahuila,  Mexico,  Chemist. 
1885.  Eastwood,  Edw.,  7.   Bolton  Road,  Port  Sunlight, 

Birkenhead,  Soa  pmaker. 
1902.   Eastwood,  Robert  F.,  90,  Peel  House  Lane,  Widnes, 

Chemist. 

1906.  Eaton.  B.  J.,  Government  Chemist. 

1909.   Eberlin,  L-on  W..  11,  Fust  Street.  Rochester,  X.Y., 

U.S.A..  Chemist. 
1902.   Eckol,    Edwin    Clarence,    209,    Munsey    Building, 

Washington,   D.C..   U.S.A.,   Geologist. 

1907.  Eckenstoin,  Thos.  C,  19,  Huskisson  Street,  Liverpool, 

Analytical  Chemist. 

1892.  Eddy,    Harrison    P.,    Sewage   Purification    Works, 

Worcester,  Mass.,  U.S.A.,  Superintendent 

1901.  Eddy,    W.    Clifton,     53.     Sanford     Street,     Dover, 

X.J..  U.S.A..  Chemist. 
1885.    Edge.    Anthony,    79,     Milton     Street,     Readvilie, 

Mass.,  U.S.A.,  Chemist. 
1909.  Edge,  J.  Harold,  "  Great  Marld,"  Smithills,  Bolton, 

Lancashire,  Technical  Chemist. 

1902.  Edison,  Thos.  Alva,  Edison    Laboratory,    Orange, 

X.J.,  U.S.A.,  Inventor  and   Manufacturer. 

1908.  Edmunds,    Wm.    T.,    Church    Road,    Burry   Port, 

Carmarthenshire,  Assayer. 

1909.  Edwards,    George    M.,    241,    Pine    Avenue    West, 

Montreal,  Canada,  Paintworks  Manager. 
1902.   Edwards,  H.  Seaton,  19,  Park  Road,  Port  Sunlight, 
Cheshire,  Analyst. 

1900.  Egleson,  J.  E.,  c/o  General  Chemical  Co.,  Camden, 

X.J..  U.S.A..  <  hemist. 

1895.  Ehrenfeld,  Prof.  Chas.  H.,  York  Collegiate  Institute, 

York.  Pa.,  U.S.A.,  Professor  of  Chemistry. 

1896.  Ehrhardt,   Ernest  F.,    Badische   Aiiiliu   unil   Soda 

Fabrik.      Ludwigshafen      a/Rhein,      Germany, 
Research  Chemist. 

1910.  Eilsberger,     Dr.      Ernst.      Deutsche     Solvaywcrkc, 

Bernburg  (Anhalt),  Germany,  Director. 
1909.  Eisenhart,  M.  H.,  c/o  Eastman  Kodak  Co.,  Kodak 

Park,  Rochester.  X.Y..  U.S.A..  Chemist. 
1885.  Elborough,    T.,    59,    Mark    Lane,    London,    E.C, 

Manure  Manufacturer. 

1901.  Elkan,    I^eo   A.,    594,    Dearborn    Avenue,    Chicago, 

111.,  US.A..  Tanner. 

1901.  Elkins,  Arthur  W.,  2329.  College  Avenue,  Berkeley, 

Cal.,   US.A.,  Civil  Engim  i  i. 

1884.  Elliott.  Dr.  A.  H..  Consolidated  Gas  Co.,  4,  Irving 

Place,  Xew  York  City,  U.S.A.,  Chemist. 

1907.  Elliott,  George  K..  c/o  Lunkenheimer  Co.,  Cincin- 
ati,  Ohio.   US.A.,  Chief  Chemist. 

1896.  Elliott.  Dr.  J.  F.,  c/o  Grimwade  and  Co.,  6,  Trinity 
Square,  E.C;  and  (Journals),  O'Connel]  Street, 
Sydney,    N.S.W.,    Manufacturing   Chemist. 

1902.  Elliott,  Victor  G„  Chemical  Works,  Rozelle,  Sydney, 

X.S.W..  Australia,  Manufacturing  Chemist. 

1905.  Ellis.  Carl.!. in.  143.  Gates  Avenue,  Montclair,  N.J., 

U.S.A.,  Chemical  Engineer. 

1885.  Ellis,  C.  J.,  Almorah  Villa,  Milngavie,  near  Glasgow, 

Technical  Chemist. 

1893.  Ellis,   E.   Victor,   7.   Hillside  Crescent,   Edinburgh, 

Analytical  Chemist 

1894.  Ellis,  G.  Beloe,  70,  Chancery  Lane,  London,  W.C, 

Patent  Agent. 
O.M.   Ellis,  H.,   120,   Regent  Road,    Leicester,   Chemical 
Merchant. 


1907.   Kill--.    Ih lore   111         B 

more,  Md  .1    S.A.,  Oil  1: 
1891.   Ellis,    Prol     »      Hod      m,    74,    St.     Uban    Sta 

Toronto,    <  tot.,    Can  id  1, 

Chemistn 
1891.   Eaiiaon,     Her  y,    ' 

Manufacturing  Cheii 
0  M.    Elmore,  A.  S  .  72,  1  e,  Hyd     P 

London,  w  .  El    ti 
1907.   Kims.   Jas,    W.,  c/o  ]      1 

Powder  Co  .  11  1      II,  V.I.,  U.S  \  .  1 
1907.   Eladen,   \.  \  im  ent,  — 

S.E.,   \n  ill  ti   il  Chi 
1904.  F.lson,  J.    Hu  I  111., 

U.S.A.,  1  Senei  il  Han  iger. 
1909.   Ely,     Benjamin,    The     I 

Alireton,  Tai    1 1    tiller. 
1902.  Emery,   Arthur   1.  .   .    . 

851,  Howard  Street,  San  1  U.S.A., 

neer. 
1899.  Emery,    E.    G.,    Pinole,    1 

I'.s.  \.,  Technii    I  I  Ihemisi  and  I 
1907.  Kmraons,   Frank    W.,   •    o    Washburn    Ci 

Minneapolis,   Minn  ,  U.S.A.,  Chi 
1907.  Emrich,    Horace    H.,    Perth     kmboi     P 

S.   and    R.    Co.,    Mauser,    N..1  .    U.S.A.,    Mining 

Engineer. 
1907.  Emalie,    B.    Leslie,    1102  1105,   Temple    I 

Toronto,  Canada,    Igrioultural  Cheni 

1894.  Enequist,  John,  3710,    ! J.,  Brooklyn,  N.Y., 

U.S.A.,  Chemical  Engineer. 
1904.  Englehard,  Charles,     I 

City.   U.S.  A..    Pla1  in I  Mi 

1895.  English,  Frank  H.,  21,  Shellej   1  Park, 

f      Analytical  <  Ihemist. 

1899.  Enright,  Bei  n  ird   1036  1,  Laclede  ^ 

Mo.,  U.S.A.,  Chemist. 

1906.  Ephraim,     Dr.     Julius,     Koni 

Berlin,    S.W.,    Germany,    Chemist    and  P 

Agent. 
1909.  Epp-.    Claude    H.    B.,    Countj    Technical    Scl 

Stafford,  Lecturer  on  Chemistry. 
1909.  Epstein.  Harry  M  .  0  0  V 

and    Taski  1     -  -   Philadelphia,    Pa.,    ' 

Works  Manager. 
1904.  Enlmann.    Prof.    Dr.    H..   Bismarck   Strasse    H11. 

Charlottenburg,    Berlin,    Professor  of   Inoi 

Chemistry. 

1907.  Erdoes,  Julius,  242,  East   122nd  Street,  New   5 

Citv,  U.S.A.,  Chemical   I 
1902    Erhart,  Win.  II..  81,  M  dden  Lai  e,  New  York  1 
U.S.A..  Manufai  tui 

1904.  Ermen,      Walter      F.      A..      10,      M 

Manchester,  Analytical  CI 

1905.  Ernst.    ('.    A..    13,   Widdrington    Road,    Coventry, 

Chemist. 
1909.  Erpf.  V.  P..  Room  1103,  T      |  le  Building.  Tor. 

Canada,  Manager  (Nitrate  Agencie    I 
1888.   Erskine,   J.    K.,   P.O.   Bo  mi,   Transvaal, 

Analytical  I  Ihemist. 
1897.  Escher."  Paul.   1319.   Pearl 

U.S.A.,  i  hemist. 
1884.  Esilman,  A.,  25.  Roe  Lane,  Southport,  Lancashire, 

Analytical  I  In 
O.M.   Estcourt,   C,    5,    Si  Old   Trafford, 

Manchester,  Consulting  Chen 
1905.  Etheridge,  Arthur    I..  85,   Hampton  Road.  Birch- 
fields,  Birmingham,  Chemist. 
1903.  Euler,  C.  G.,  18  20,  Piatt  Stn  fork  City, 

U.S.A.,      \."  ■■!!     : 

1883.  Evans,  Enoch,  6G0,  Coventry  Road,  Birmingham. 
Accountant. 

1903.  Evans,    F.    Sparke,    Avonside    Tannery,     Br, 

Tanner. 
190.3.  Evans,  Geo.  A.  832.  ,t,  Toronto,  Canada, 

Pharmacist. 
1905.  Evans,  Jacob  V.  B  Tanning  I 

Shelboygan.  Wis..  I    -  mist, 

1904.  Evans.  Jas.  Rittenhouse,  3,  High  Stn  >wn, 

Pa..  U.S.A,  Chemist. 
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1898  ■'<•"■ 

ay,  < 'hemist 
Direotor. 
O.M.    Fahlberg,     Dr.     C,     Nassau     a/Lahn.     Germany, 

Man  -  Chemist. 

1902.   Fahrig,   D  3642,  Old   York    Road,   Pbila- 

U.S.A.,     Consulting    Chemical 

1902  Road,  Glasgow,  Technical 

( Ihei 

1902,  Fail    did,  Benj.  T.,  P.O    Box  1120,  New  York  City, 

emist, 

1903.  Fairhall,  E.  J.,  176,  • 

■list. 
I'M.    Fairley,  T.,  17,  Easl  I  mmunications) 

s.   '•,  ,    \n:il\  tical  <'li. -mist. 

1901.  Fairlie,   Jas.,   Camelon   Chemical    Works,   Falkirk, 

N.I:  .   Manufai  turing  '  hemist. 
1908.  Fairweather,  J.  H.,  Laboratory,  19  n.d  2",  Aldgate, 

L902.   Fairweather,    W 

i.hi- 
1898.   Falding,    I      J 

1908.  Fales,     Harold    A.,  -      -  hermerhorn     Street, 

klyn,  N."5  Hie  W.  N. 

1910,  I', in.  II  brary,  Cardiff.  Libra: 

i  >.M.    Fan  ii'.  N.,  e/o  J.  K  Sons,  I  Ihemical 

Work-.  II 
1897.   FarrelL   Frank  J.,  .".».  W  ''eat  Yar- 

■ 
1 1  \]  Summerhill     Terrace.     Cork, 

leer. 

,,  .   ■  .    Wash., 

),«,.,  Co.,  Heerdt,  near 

1909.  Faulkner,   John   J..    H»''  ■    K  .   -  i-.    ISA. 

1'Mis    Favre,  A..  21.  Mincing  Lane,  London,  E.C..  Labora- 
tory Furnis 

1884.   Fa  i  Uon 

ircr. 

1;hi3.   Fawsitt,    Dr.   i  aas.    E.,    I  is    University,   Sydney, 

N.S.vl 
1908  ■'■  Mass., 
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Feilmann.   Dr.    81    E..   92,   Victoria  Street,   West 

minster,  S.W.,  Chemist. 
Feld,      Walther.     Hauptstrasse     14.      Zehlendorf- 

Warmseebahn,      Germany,-     Chemical      Works 
.tor. 
Fell,   Win.   M.   VV\,  27.   Clarendon    Road,   Garston, 

Liverpool,  Chemist. 
Helton,  Berber)  L.,  624,  Bast  Second  Street.  South 
:i.  Mass.,  U.S.A.,  Distiller. 

1  .    121,   \\  street, 

Ne«  York  City.  O.S.  \  .  Professor  of  Anal; 

Chemistry. 

!i,     Prof.     J..     The     University,     Glasgow, 

Professor  of  Chemistry. 
Ferguson,  J.  Hart.   Loch  Katrine  Distillery,  Cam- 

lachie.  Glasgow.  Distillery  Manager. 
Ferguson.  Dr.   Robert   H..  0,  North  Munn  Avenue, 

East  Orange,   N.J..  U.S.A..  Anesthetist. 
Fergusson,  Donald  M.,  c/o  Acadia  Sugar  Refining 

Co.,  Halifax.  N.S.,  Canada,  Analytical  Chemist. 
on.    H..    Prince    Regent's    Wharf,    Victoria 
.-.  E..  Technical  Chemist. 
Fernberger,    Harry   M..    193!t.    North    12th   Street, 

Philadelphia.  P"a.,  U.S.A..  Chemist. 
Eerrev.  Cuthbert  E.  C.  Royal  Chambers,  Scale  Lane, 

Hull,    Analyst. 
FYrriz.    Abraham.    Dinamita    (via    Noe).    Durango, 

.(.'.eminent    Inspector  of  Explosives. 
Fiebiger.  Peter,  530,  Canal  Street,  New  York  City, 

U.S.A..  Colour  ( 'heinist. 
Fiebing.  .John  H..  2:ts.  Reed  Street.  Milwaukee,  Wis., 

\  .  Leather  Trade  Chemist. 
Field,  E.  W..  Brewer. 
Field.  S.   S.,  3,   Glenluce  Road,   Blackheath,  S.E. 

Manufacturing  Chemist. 
Field,  Wm.  Eddington,  Martin  Street,  Elstemwick, 

Melbourne,  Victoria,  Chemist. 
Fifield,    Fred.    A..    1 89,   Dowhng  Avenue,   Toronto, 

id's  Superintendent. 
Fillis.    Frank.     106,   London    Road,  Neath,  South 

Wales,  Cement  Works  Manager. 
Finch,  Archibald  M.,  Vitriol  and  Chemical  Works, 

Cwmbran,     R.S.O.,     Monmouthshire,     Chemical 

Manufacturer. 
Finch,    Martin    L..    Vitrio'    and    Chemical    Works, 

Cattedown.  Plymouth,  chairman  of  Directors. 
Finch.   Wm.   J.,   c/o  Dominion  Tar  and  Chemical 
Box   599,   Sydney,   N.S.,   Canada,   Works 

Chemist. 
Findlater.  James,  c  o  Price's  Patent  Candle  Co..  Ltd.. 

Bromborough  Pool,  near  Birkenhead,  Chief  Chemist. 
Findlay.    Dr.    Alex..   The   University,   Birmingham, 

Lecturer  on  Physical  Chemistry. 
Fingland,  Jno.  J.,  Salmo.  B.C..  Canada.  Analytical 

Chemist. 
I  inn.    Cornelius     P.     Hemsworth     Colliery,     near 

Wakefield.  Yorks..  Technical  Chemist. 
Fischer,  Dr.  Carl,  213-215.  Water  Street,  New  York 

City,  U.S. A,  Chemist. 
Fish,  Chas.  C.  R.,  10.  Park  Square,  Boston,  Mass., 

[J.S.A.,  Chemist. 
Fi-li,  Chas.  H.,  Gamer  Printworks  and  Bleachery, 

Wappinger'e      Falls.      NY..     U.S.A..     General 

Manager. 
Fisher.    Henry,   57,   East   83rd   Street,   New   York 

City,  1  F.S.A.,  Teacher  of  Chemi.-t  I  j . 
Fisher,    W.    W  .   5,   St.    Margaret's   Road,   Oxford, 
mica]  Lecturer. 

1        I   -on  and  Sons,  Thet ford, 

Norfolk,  Chemical  Manufacturer. 

V    J.,    1,   Summerlands   Mansions,   Muswell 

Hill,  N.,  Brewer's  Chemist. 

obon,  Thos.,   115,  Harbord  Street,   Eulham, 

6  W..  Analytical  Chemist. 
Fitzhardinge,  R.  B.,  Elliott  Bros.'  Chemical  Works, 

Rozelle,  Sydney,  NSW'.,  Analyst. 
Fitz-Randolph,  R.  B.,  State  Laboratory  of  Hygiene, 

Trenton,  N.  J.,  U.S.A.,  Bacteriologist  and  Chemist. 

Flammer,  E.,  c/o  Kraemer  und  Flammer,  Heilbronn 

Wurttemberg.    Germany.   Manufacturing 

Chemist. 


1892.  Fleming,  J.  Arnold.  Britannia  Pottery,  136,  Glebe 

Street,  Glasgow,  Potter. 
1003.   E'leming,   Jno.    A.,    K.E.L).    No.    2,    Bethesda.    Md.. 

I  .S.A.,  Engineer. 
O.M.    Fletcher,    A.    E..    Coombe    Lea,    Dorking,    Surrey, 

Ex-Chief  Inspector  Alkali,  &c.,  Works. 

1893.  Fletcher.  E.  Money,  30,  Grosvenor  Place,  Newcastle- 

on-Tvne.  Alkali  Works  Inspector. 
O..M.    Fletcher,  F.  W.,  c/o  Fletcher,  Fletcher,  &  Co.,  Ltd., 

Holloway,  N.,  Manufacturing  (  hemist. 
1891.   Fletcher,    R.     Jaques.     North    Geelong,    Victoria, 

Manufacturing  Chemist. 

1904.  Fletcher.  Wm.    E.,  Box  83.  Tamaqna,  Pa..  U.S.A., 

Chemist. 

1899.  Focht,  Louis,  105,  E.  Hanover  Street.  Trenton,  N.J.. 

U.S.A..  Civil  Engineer. 
1890.   Foden.  Alfred.  19,  Lancaster  Avenue,  Sefton  Park, 
Liverpool,  Metallurgical  Chemist. 

1900.  Foersterling,  Dr.  H.,  c/o  Roessler  Hasslaeher  Chem. 

Co.,  Perth  Amboy.  N.J..  I'.S.A..  Chemist, 

1900.  Fogetti.    Lucien.    1714,  Wilson    Avenue,    Chicago, 

111..  U.S.A..  Chemist. 
1895.   Fogg,  Chas.  A.,  Graythorne.  Albert  Road,  Bolton- 
le-Moors,  Lecturer  on  Chemistry. 

1901.  Folsom,   Herbert   A.,   112,   Water  Street,   Boston, 

Mass.,  U.S.A.,  Textile  Chemist. 

1900.  Forbes,  Eli,  Lancaster,  Mass.,  U.S.A.,  Chemist. 
1895.  Forbes,   Paul   R.,    15,   William   Street,   New  York 

City,  U.S.A.,  Chemist  and  Assayer. 
1893.   Ford/j.  B.,  jun.,  Michigan  Alkali  Co.,  Wyandotte, 
Mich.,  U.S.A..  Secretary  and  Treasurer. 

1889.  Ford,  Jno.  S.,  Abbey  Brewery,  Edinburgh,  Analyst. 

1905.  Foregger,  Dr.   R.   von,  c/o  Roessler  &  Hasslaeher 

Chemical  Co.,  100,  WilUam  Street ;  and  (Jour- 
nals) P.O.  Box  1999,  New  York  City,  U.S.A., 
Chemist. 

1899.  Forel,  Geo.,  212,  Route  de  Vienne,  Lyon  (Rhone), 
France,  Chemist. 
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Technical  I 
1889.   Hartley.    R,    Kent.    8  '  »v. 

I    Llandudl  rks  Managl 

O.M.    B  Prol    W    N  .  1>  - 

-try. 
1905.  Ha.  and 

.     Arlington     Mills,    Methui 
U.S.  A.  /  gent 
1901  Warren.    119,    '•  I  me. 

German! 
1901.  Hartzoll.    I  \llcn- 

1908.   Harvey,   Arthur  J.,  :o«d. 

Clapham  Park,  S.W.,  A  I  ..ncer. 

1891.  Harvey,  - 

bury, 
189!'    " 

Nottingl 

1      I! ..    ■  Plymouth,    Chemical 

Manufacturer. 
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R   Lehmaun  and  Co.,  Ltd., 
Monument  London, 

Ex..  Stereo  Manufacturer. 
Hasen  smische  .  Fabrik    Rb 

a,  Chemical  Manufacturer. 

.   I    -  A  .    rextile  Chemist  and  Colourist. 

Iimond 

Sill,  !.  ing  1-  .  Y\  ..  I  .S.A.,  Analytical  Chemist. 

Street,  Ottawa.  Canada. 

_  neer. 

her.  Jacob,  P.O.  Box  1999.  New  York  City, 

-  \  .  President,  Roessler-Hasslacher  Chemical 

S.  Bornett  and  Co.,  Ltd.,  19, 

Dunstan's  Hill,  London.  B.C.,  Engineei 

«.    Win.    P.,    c  0    \Y.    R.    Hatton   and   Sons, 

Wormwood  Scrubs,  \V..  Starch  Works  Manager. 

Haveivr.it:.   Arthur   E.,   Glenholnie,  Burton  Road, 

Horns  ..   Chemist. 

Hawdon.  H.  S.,  Cleadon,  near  Sunderland,  Manager. 
Hawes,  Edward,  45,  Howard  Park  Avenue,  Toronto, 
Canada,   Manufacturing  Chi 

W..    Gladstone   Chambers,    Adelaide. 
South  Australia,  Metallm. 

is    A..   7.   Millman  Street.   Bedford 
>  ■        \:  Jytica]  Chemist. 
Hawkins      Clement     C,     c/o    The      Texas      Co., 
Pi    '    tfei  ies,    Cexas,  U.S.A.,  Chemist. 
.   Hawkins    Ernest    M..    Watling  Chambers,   Canter- 
bur;,  . 
.  Hawkins,  Henry,  Moyola  Vflla,  Lansdown,  Limerick, 
Ireland.  Gas  Engineer. 
Hawkins,  J.   Dawson,  c/o  U.    S.    Reduction    and 
Koli  dorado   Springs,    Colo.,    U.S.A., 

President  and  General  Manager. 

ezek,  Josef,  c/o  United  Alkali  Co.,  Sullivan 
Works,  Widnes,  Consulting  Chemical  Expert. 
Haworth,    Dr.    Edw.,    Sunnyside,    Norman    Road. 

Runcorn,  Cheshire,  Chemist. 
Haworth.   Herbert.   Crown   Works.   Appley  Bridge. 

near   Wigan,    Director   (Grove   Chemical   Co.). 
Hawthorn,    ,T.     H.,     Municipal    Technical    School, 
Leicesl        II     .1  Master. 

Uex.  B  .  Kelvindock  Chemical  Works.  Mary- 
hill,    Glasgow,    Manufacturing   Chemist 

•I.  Ampthill    Road,  Aigburth 
Liverpool,  Works  Manager  and  Chemist 

id  0.,  90,  William  Street,  New   York 
I    S.A..  Proprietor,  "  Pharmaceutical  Era  " 
H  B !.  ]   .   ■    .  E.  R.  Squibb  and  Sons,  80,  Beek- 

man   Street,  New  fork   City,    USA..   Pharma- 
ceutical Chemist. 

rth,  W.   P.,  47,  Highfield  Road,  Dartford. 
Kent.  (  hemist. 

Hazard     Fred.    R.,   P.O.    Box   2,    Syracuse,    N.Y 
1    "  A  ■  P«  ident  (Solvay  Process  Co  ) 

Hazen,  Chas.  R.,  258,  Prince  Albert  Avenue.  West- 
mount,  Quebec,  Canada.  Chemist 

Heal,    Carlton,    Dalston    House,    Dumfries     N  B 
Tanner.  '    " 

He£!h'    Ri«'     )Iyt°n    GranS8'    near    Warwick, 
1  aenucal  Manufacturer. 

Heathcote,  Henry  L„  c/o  Rudge-Whitworth.  Ltd 
Coventry.   Re  mist. 

Nodi,   Denmark  House,  Stonebridge  Park 
Ion,  .\.W.  I 
Hebdei.     Jno.     G,     P.o      Bo.     465,     Providence, 

K.I.,  U.S.  A,  Works  Manager  and  Chemist. 
Heberlem    Dr.  Edw.,  c/o  H.  T.  Enthoven  &  Sons, 

Works  .Ma-4erJlerh,,he    *"*    ^^    8-^ 
o  French  and  Hecht,  Davei 
S.A,  Analytical  Chem 

■d.   Larkin  Soap  Manufacturing 

H,,;V  Bunalo,N.Y.,U.S.A,  Chemist8 

Armorer,    fJurrant   House,   Bournemouth, 

Ontario  College  of  Pharmacy, 
Professor   of  "pharmaceutical 


1903.   Hegeman,  John  W.,  102,  Barbey  Street.  Brooklyn 

N.Y.,  US.A..  Chemist.  ' 

1906.   Hehner,    Charles,     155,     Dunn    Avenue,    Parkdale, 

Toronto,   Canada.    Assistant    Manager. 
O.M.    Hehner,   Otto,    II.   Bilk'ter  Square,   London,   E.C., 

Analytical  and  Consulting  Chemist. 
1908.   Heilmann,     Dr.     Ernst.     Giistrow,     Mecklenburg, 

Germany,  Chemical  -Manufacturer. 
1909    Heinke,    Dr.   J.    L.,   Hilton   Lane,   Walkden,   Man- 

chester,  Chemist. 
1887.   Hellier,  E.  A,  Avonside  Varnish  Works,  St.  Philip's 

Marsh.  Bristol,  Varnish  Manufacturer. 
1885.   Hellon,   Dr.    R.,   40,   New  Lowther  Street.   White- 
haven, Analytical  and  Consulting  Chemist. 
1903.  Helps,   J).   H..  c/o  Reading  Gas  Co..  King's  Road 

Works,   Reading,   Engineer  and  Manager. 
1908.  Helps,  James  W..  Gas  Works,  Waddon,  Croydon, 

Genera]  Manager,  Gas  Co. 
1898.  Hemingway.  Frank  C.  R.,  133,  Front  Street,  New 

York  City.   I  .S.A. 

1883.  Hemingway,    H..    9,    Albemarle   Mansions,   Hamp- 

stead,  X.W..  Chemical  Manufacturer. 

1884.  Hempleman,  F.  S.,  39,  Brunswick  Terrace,  Hove, 

Sussex,   Manure  Manufacturer. 
1903.  Hemstreet,  George  P.,  Hastings-on-Hudson,  N.Y., 

U.S.A..  Mechanical  Engineer. 
1883.  Henderson,    Prof.    G.    G.,    The    Technical    College, 

George  Street,  Glasgow,  Professor  of  Chemistry. 
1902.  Henderson,  Prof.  Jas.  A.  Russell,  Chihli  Provincial 

College,  Paoting-fu,  North    China,    Professor    of 

Chemistry  and  Physics. 
1900.  Henderson,    J.    Brownlie,    Government     Analyst's 

Office,       Brisbane,      Queensland,       Government 

Analyst. 
1894.  Henderson,    Jos.,    Eskbank    Ironworks,    Lithgow, 

N.S.W.,  Australia,  Blast  Furnace  Manager. 
1894.  Henderson.  Norman  M.,  Broxburn  Lodge,  Broxburn, 

N.B.,  Oil   Works  Manager. 
O.M.    Henderson.  W.  F.,  Moot-field,  Clareinont  Gardens, 

Newcastle-on-Tyne. 

1893.  Hcndrick,  Jas.,  Marischai  College,  Aberdeen,  Lec- 

turer on  Agricultural  Chemistry. 
1906.   Henius,    Dr.    Max,    1135-1147,    Eullerton   Avenue, 

Chicago.  111..  U.S.A..  Secretary,  Brewers'  School. 
1904.  Henley,  Hon.  F.  R.,  9,  Beaufort  Gardens,  London, 

S.W.,  Brewers'  Chemist. 
1906.  Henning,  C.  I.  B.,  c/o  E.  I.  du  Pont  de  Nemours 

Powder  Co.,  Haskell,  N.J.,  U.S.A.,  Chemist. 

1894.  Henshaw,  Sam.,  Glenthorne,  Wolstanton,  Stoke-on- 

Trent,  Chemical  Works  Manager. 
1908.  Henzell,    Chas.    G.,    19,    Cardigan    Road,    Leeds, 

Waterworks  Engineer. 
1906.  Herig,  Harry  W.,  35,  Rose  Avenue,  Jersey  City, 

N.J.,  U.S.A..  Chemist. 
1897.  Heriot.  T.  H.  P.,  Mount  Edgecombe  Estate,  Natal, 

South  Africa,  Analytical  Chemist. 
1908.  Herlin,   Chas.,   Nitroglycerin  Aktiebolaget,   Stock- 
holm 2,  Sweden,  Chemical  Engineer. 
O.M.   Herman,  W.  D.,  Holm  Lea,  Rainhill,  Lancashire, 

Glass  Works  Chemist. 
O.M.    Heron,  John.  110,  Fenchurch  Street,  London,  E.C., 

Brewing  Chemist. 
1903.  Herreshoff,  J.   B.  F.,  40,  West  69th  Street,  New 

York  City,  U.S.A.,  Chemical  Engineer. 
1887.   Herriot,     Win.     Scott.     Clarewood,     Thorntonhall, 

Lanarkshire,  .Mechanical  Engineer. 
O.M.    Herrmann,   R.   W.,  59,  Mark  Lane,  London,  E.C., 

lical  Merchant. 
1891.  Hersam,     Ernest     A.,     University     of     California, 

Berkeley,    Cal.,    U.S.A.,   Assistant   Professor  of 

Metallurgy. 
1898.  Hersey,    Dr.    Milton   L.,   P.O.   Box  554,  Montreal, 

'       ■'! ...  i  onsulting  Chemist, 
Hi  r  hey,  Aldus  N.,  c/o  J.  L.  Hopkins  and  Co.,  100, 

William  Street,  Ne«  York  City,  U.S.A.,  Chemist. 
1903.  Herstein,  Dr.  Bernard.  Department  of  Agriculture, 

Bureau  of  Chemistry,  Washington,  D.C.,  U.S.A., 

''   chnica]  (  h  mist. 
1906.   Herty,  Prof.  Chas.  H.,  University  of  X.  Carolina, 
I  Hill,  N.C.,  C.S.A.,  Professor  of  Chemistry. 


I  'in,    Here,  Dr.  Albi  rt,  ] 
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1885,  He  i.  Dr.  Adolp  I 

1907.   Hess,    Irthur  1      o/o  A.  B         t  B  o.,  Ltd  .  K 
stall  R  ■  Hot. 

1904.  Has  .  II    w  .  ■       i  i  ,,,,, 

U.S.A.,  i 

1906.  Hesse,   l'      Bi  90,  Williai 

1891.   Ili-iii.  rington,  Di  !   .  iauao 

Flee 
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1894.   lli-»  hi.   \.  II      i  1.1,1., 

Hong  Kong,  i  Ihina,  Eng 
O.M    Hewitt,    Dr.    D.    B.,  D         liam, 

1896.  Hewitt,     hi-.    .11  .,,„., 

Surb  urer. 

1890.  Hewlett,  Jolm   C,    10  12,  Charlotl 

i  Ihemist. 

1907.  H'"  W  .,  22,   Palmer  Street,  Jarroi 

i 
1893.  Hey,  Harry,  2  I  rile  Town,  Dewsbury, 

||.. 

1906.  Hr>  -.     t  I. .M !--      II  .     ["orontc      \- 

i  mi  hi   .  i  lonsulting  ( Ihemist. 

1906    Hibh  rt,  Joh    I      19,  Haddon  Road,  Wi  -i  Bridgford, 
Nottingham,  '  Ihem 

1901.  Hil.y.  Dr.  Wall,  r,  c  o  The  Otto  II 
Oven    (  .-..    Ltd.,    (  riggli 
xorks,  i  'in  i  deal   Enj 

190(5.  Hicking,  W.  Norton,  Queen's  Road  Works,  N'.tting- 
ham.  Lai      I  Iresser. 

1900.  Hickman.  T.  M  idale,  Peon  Road,  Wolver- 

hampton, Analyst. 

1897.  Hicks,     Edwip     !■'..      1837,     Fairmi 

Philadelphia,  Pa.,  U.S.A.,  Analytical 
1893.  Hiii-        i 

Bishopsga         -  London. 

Chemist. 
O.M.  Higgin,   \\ .   II  .   Hollywood,   Lo  lock,  near  Bolton- 

le-Mi  urer. 

1886.  Higgins,    ('.    1...    41,    K  i.gton 

mist. 
190o.  Higgins,    Dr.    Eric,   5,    Rolle  ton    Drive,   Wallasey, 
i  iheshire,  <  Ihei 

1905.  Higgins.  John  SI.,  39,  Q bo  irne,  Vic, 

Australia,    Consulting    Me 

1908.  Higgins,  S.  H.  I.u-  Id,  Perth.  N.B., 

mist  and  Asst.  Man 

1909.  Hig-.ii.    Frank,   52,   Chapel   Strut.   Sail 

Chester,  Analytical  Chemist. 
1909.  Higuchi,    Ken-ichi,    No.    9,     \'  igomachi    lei 

Shiba,      Tokyo.      Japan.      Chemical       Enf 

Japan-   -     Depart] 

merce. 
1908.   Hill.  A    Bostook,  II,   Temple   Street.   Birmingham. 
Public  Analyst. 

1908.  Hill.  A.  <  llarence,  c  o  Pinchin,  Johnson,  £ 

Mim-iva    H  inse,    Bevis    Mark-. 
Managing  Director. 

1909.  Hill.    Arthur    I  Ltd., 

Constantinople,  T< 
1903.  Hill.  Chas.   Alex.,  c       Bril 

2J-30,  Graham  - 
1897.  Hill,  Dr.  Herbert   M.,  21,   Niagara  Sti  et,  Buffalo, 

X.Y..  U.S.  \ ..  ist. 

1907.  Hill.  .Tame-  A  .  70,  t,  Runcorn, 

Technical  t  Ihemist. 

1908.  Hill.  J.   H.    I'..  ■    o    Broken   Hill   I 

Broken  Hill.  X.s.W  .,  A   -ir.ilia.  Mini 
O.M    Hill.    J.    K..    13,    Osl 

i  iovan.  m 
1892.  Hill .-■■■■  and 

(Journals]    ■    o    Blundell,  .   Ltd., 

Hull.  Analytical  Chemist. 
1903.  Hill.  W.  Basil.  Foe  rk.  Tanner. 
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»..rth.  Ernest  T..  10,  Merton  Road,  Bradford, 

-.-.  Arthur.  0  o  Win.  II  3   as,  Ltd., 

15,  Earle  Street,  Li  :i  Miller. 

1885    B  E.,  173,  Hollins  Grove,   Darwen,  Lan- 

! 
1884.  B  Victoria    Street,    Westaunster, 

S  U  ieer. 

O..M.  Holland.  Philip,  22.  Taviton  -  tdon  Square, 

London,  \\  .C,  Ana  mist. 

-   i     Holland,  Philip  EL,  546,  Sherbrooke  Street    West. 
Montreal,  Canada,  Merchant. 

1901.  Holliok,    Herbert,    304.    The    Robeson,    Camden, 

N.J.,  0  -  eer. 

1909.  Holliday,  P.  E.,  81,  Pulton  Street.  New  York  City. 
-   \. 

1902.  Holliday,  Lionel  B.,  Lunnclough  Hall,  Huddersfield, 

Chemical  Manufacturer. 
1896.  Hollins.    3.    Spencer,    Vrondeg,    near    Wrexham, 

:   Wales.   \Y.  >rks   Man 
1909.  Hollingworth,  David  V..  Gas  Offices,  Bloom  Street, 

Salt.  ill.   Gas   Works  Analyst. 

1903.  Hollinshead.  Peter,  19,  The  Hollow  Way,  Runcorn, 

-hire.  Chemist. 
1900.  Hollinshead.  Dr.  W.   H..  Wingrove  Avenue,  Nash- 
ville. Twin  ,  U.S.A..  Teacher  of  Chemistry. 

1904.  Holloway,   E.   G.,  c/o  Jas.  S.  Kirk  and  Co..  360, 

North'    Water     Street.     Chicago.     111.,     U.S.A., 

Chemist. 
1890.  Holloway.  G.   T..  57-58,  Chancery  Lane.  London, 

W.C,   Analytical   and   Consulting  Chemist. 
1883.  Holmes.   Ellwood.   Wyncote,  Jesmond  Park  East, 

Newcastle-on-Tyne,  Colour  Manufacturer. 
O.M.   Holme-.      F.      G.,      Northcroft,      Tewitwell    Road, 

Harrogate.  Yorks..  Technical  Chemist. 
1900.   Holthouse.    Harold    B..    12.    Melton    Grove.     West 

Bridgford,   Notts..  Chemist. 
1902    Holton,     Alf.     L..    Chemical    Dept..    Gas    Works. 

Bradford  Road.  Manchester.  Chemist. 

1892.  Holton.   E.  O,  601,  Canal  Road  N.W..    Cleveland, 

Ohio.    US. A..   Chemist. 

1893.  Holzapfel,  Max.  Kenton  Lodge.  Newcastle-on-Tyne, 

Manufacturer. 
1893.  Homfray.    D..    The    Ings,    Misterton,    near    Gains- 
borough, Analytical  Chemist. 
1909.   Hook.  Russell  W..  8,  Holton  Street,  West  Medford, 

Mass.,  1  ,S.  V 
1904.   Honker.  A.  IL.  c  o  The  Development  and  Funding 

Co.,  Niagara  Palls,  X.Y..  U.S.A..  Manufacturing 

Chemist. 
O.M.  Hooper.     B.     Grant,     16,    Royal    Avenue,    Sloane 

Square,  S.W..  Chemist. 
1889.  Hooper.  Ernest   F.,  c/o  Brotherton  and  Co.,  Ltd., 
■     Tar    Works.    South    Dock,    Sunderland, 

Technical  Chemist. 
1888.  Hope,  Jas.,   The  Nickel  Co.,   Kirkintilloch,   N.B., 

Nickel  Works  Manager. 

1904.  Hope*  I         ....    oil.    William    Street.    Montreal, 

Canada,   Mani_ 
1892.  Hopkins.   Erastus,  Ocala,  Fla.,  U.S.A.,  Consulting 
mist. 

1905.  li  It,  A.  W.,  c/o  Elk  Tanning  Co.,  Ridgway, 

Pa.,  O.8.A.,  Ch. 
1895.  Home.   Dr.    W.    D.,    175,    Park   Avenue.  Y'onkers, 

NY.  D.S  A  .  i  onsulting  Chemist. 
1904.   Hornsey,   .1.    W..    27.   William    Street,    New  York 

City,   Q.8.A.,  Chemical   Engineer. 
1900.  Horsfall.    Jno.,    4,    Grange    Avenue,    Rawtenstall, 

Manchester,  Analytical  and  Consulting  Chemist, 
1902.  Horsfall,  L.  H..  Carnbuck  Chili.  Pel  imbui  I'.arracks, 

Madras.   X.    India.   Chemist. 
1901     Horton,    Edw.,    jun.,    10.    Smith    Street,    Chelsea, 

S.W.,  Stu 
1806.   II  3  is.    H  .    Sun   Buildings,   Bridge  Street, 

Manchester.    Chemical    .Manufacturer. 

'        tta   Park,  Belfast, 

Ireland.   Analytical  Chemist. 
1899.  Hoskins,  Wm..  Room  54,  81,  South  Clark  Street 

(  h    ago,   in  .  D.S.  L,  Chemist. 
Boulder,    Bertram    E.,   50,    Ladj    Margaret   Road, 
thai]    Middle  ex 


1892.  Houston,   John,   26,   Princess   Street.    Manchester, 

Drysalter. 

O.M.  Howard.  A.  G..  Burnt  House,  Chigwell,  Essex, 
i  'heinieal   Manufacturer. 

1901.  Howard.    Bernard   F..    Quantocks.    Montalt    Road, 

Woodford  Green,  Essex.  Chemist. 
O.M  Howard,  D.,  Devon  House.  Buckhurst  Hill,  Essex, 

Chemical    Manufacturer. 
1887.  Howard.    D.     Lloyd,    City    Mills.    Stratford,    E.. 

Chemical  Manufacturer. 

1898.  Howard.  Henry.  36,  Amory  Street,  Brookline.  Mass., 

U.S.A.,  Chemical  Engineer. 

1902.  Howard,    Nelson    A.,    c/o    General    Chemical    Co., 

Hegewisch,  111..  U.S.A.,  Chemist. 

1904.  Howard.    T..    24.    Bulstrode  Road.  Hounslow.   W.. 

Chemist, 
O.M.  Howard,   W.    D.,    11,   Cornwall   Terrace,    Regent's 
Park,  London,  N.W.,  Chemical  Manufacturer. 

1906.  Howe,   Chester  A.,    124,   Purchase   Street,   Boston. 

Mass.,   U.S.A.,   Dyestuff   Merchant. 

1903.  Howe,  Jas.  Lewis,  Washington  and  Lee  University, 

Lexington,  Ya.,  U.S.A..  Professor  of  Chemistry. 

1905.  Howe,    Roland    E.,    15,  Highland   Street,    Concord 

Junction.   Mass.,  U.S.A..   Explosives  Chemist. 
1909.   Howell.  Harry,  c/o  W.  C.    Holmes   &    Co..  White- 
stone  Ironworks.  Huddersfield.Chemical  Engineer. 

1904.  Howell.    Walter    L.,    Room    U.,    Custom    House, 

New  Orleans.  La..  U.S.A..  Chemist. 

1899.  Howies.   Fred.,   c/o  McDougall  Bros.,   66-68.  Port 

Street,  Manchester,  Chemist. 
1889.   Howorth,  F.  Wise.  46,  Lincoln's  Inn  Fields,  W.C, 
Technical  Chemist  and  Chartered  Patent  Agent. 

1907.  Howroyd.   Richard   R.,   c/o  Calder  Mersiy  ..xtract 

Co.,  Ltd..  Ditton.  near  Widnes,  Chemist. 
1909.  Howse.    Geo.    H..    67.    Union    Street,    Smethwick, 
Birmingham,  Paint  Manufacturer. 

1906.  Hovler,    Fritz,   49.   Market   Street,    Perth   Amboy, 

N.J.,  U.S.A..  Chemist. 
1896.   Hoyte.   Percy  S„  Gas  Works,  Coxside.   Plymouth, 
Gas  Engineer. 

1900.  Hiibner.  Julius.  Ash  Yilla.  Cheadle  Hulme.  Cheshire. 

Director  of  Dyeing  and  Papermaking  Depart- 
ments (Municipal  School  of  Technology). 

1909.  Hudson,  Baker.  Public  Library.  Middlesbrough, 
Librarian. 

1899.  Hudson,  Dr.  Edw.  J.,  c/o  Pioneer  Iron  Co.,  Mar- 
quette. Mich.,  U.S.A.,  Chemist. 

1905.  Hudson,   O.   F.,   The  University,   Edgbaston,   Bir- 

mingham. Lecturer  on  Metallurgy. 

1909.  Huether,  David  J.,  c/o  Continental-Mexican  Rubber 
Co.,  Torreon.  Coahuila,  Mexico,  Chemist. 

O.M.  Hughes,  J.,  79,  Mark  Lane.  London,  E.C.,  Agri- 
cultural Chemist. 

1909.  Hughes.  L.  S.,  c/o  Pieher  Lead  Co.,  Joplin.  Mo., 
U.S.A.,  Chief  Chemist. 

1898.  Hughes,  Raymond  M.,  Miami  University,  Oxford. 
Butler  Co.,  Ohio,  U.S.A.,  Professor  of  Chemistry 
and  Physics. 

1908.  Hughes.    Wm.    E.,    Chemical    Laboratory,    Alessrs. 

W.  Canning  and  Co.,  Great  Hampton  Street, 
Birmingham.  Electro  Chemist. 

1906.  Hulme,   Robert  B.,  c/o   Phoenix   Cotton   Oil   Co., 

Memphis,  Tenn.,  U.S.A.,  Chemical  Engineer  and 

Manager. 
1905.  Hulton,  H.  F.  E„  11,  Colinette  Road,  Putney,  S.W., 

Chemist. 
1905.  Humel,    Edward   J.,    Lake   Avenue,   cor.    Edward 

Street,     Lakewood,     Cleveland,     Ohio,     U.S.A., 

Chemist. 

1893.  Humfrey,   Chas.,   Hilderstone,   Hartford,   Cheshire, 

Alkali  Works  Manager. 

1901.  Humphrey,  Henrv  C,  c/o  Corn  Products  Refining 

Co.,  26.  Broadway.  New  York  City.  U.S.A.. 
Chemist. 

1902.  Humphrey.    Rich.     L.,     1001.    Harrison    Building. 

Philadelphia.  Pa..  US. A..  Civil  Engineer. 

1903.  Humphreys.    A.    ('..    165,    Broadway,    New    York 

City,  C.S.A..  Engineer. 
1908.  Humphries.  Albert  E..  Coxes  Lock  Mill,  Weybridge, 
Surrey.   Flour  Miller. 
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O.M.    Bumphrys,    \.    ll 

Gas   Engineei 
LI 1 1  mil .    \,i,,:,    \      284, 

Sunlight 
I    \l.    Bunt,  Be  rti  uu,  709,  Mill 

i   1 1  .   l    S  \      i 
(i.M.    Bunt,    Cha    .     17.    Viotoria    Street,    W'   I 

London,  S.W.,  i  eer. 

1909.   Hum.    Edwin    J.,    Thi     Grange,    Walsall,    Staffs., 

Managing   Dii  ,1   Bunt,   Ltd, 

iss:;    Bunt,  J.  S.,   Vppleton,  w  id 
1903.  Bunt,  P.  < '.  Holmes,  Meti  i 

Si  reel .  Melboui  ne,  Vio., 
O.M.   Bant,   W  .    II  unpl       m 

nesburj .  Staffordshii 
1903.  Banter,   II    B.,   Dennerj    Fad  iry,  St.   Lai 

Indies,  Sugai  H  i 

1893.  Banter,  Prof.  Matthi       B        on  College,  Rangoon, 

Burmah,  Professoi  ol  l 
O.M.    Buntington,   Prof.    \    k.   Bod        I 

London,  W.C.,  Professor  "i   Metallui 
Iikil'.   Buntly,   Geo,    N.,    14a,    Finsbury  Square,   London, 

E.( '..  Analytical  and  I 
1904  Buntzinger,    Vlfred,    Routi    de  Condette,    Ponl   de 

Briques,    Pas   de   Calais,    France,   Chemi  I 

Colourist. 
1<K)4.   Burren,  I'.  II..  o  o  Ihe  B  .try. 

Analytical  t  hemist. 

1894.  Horry.    E.    H..    Goodwyns,    Baslemere,    Surrey, 

Mechanical   Engineer. 
O.M.   Buson.  C.  W.,  18,  Batavio  Buildin     .  II   ,  lane  II 
Liverpool,  Analytical  chemist. 

1908.  Batoheson,  John,  c  o  Farbenfabriken  of  Elberfeld 

Co.,    11.    Fronl    Street    East,   Toronto,   < 

Local  Manager. 
1894.  Butcheson,  Jno.  F.,  22,  St.  Eno  G    -;ow. 

Chemical  Manufacturer. 
1906.  Hutehings,  W.  Maynard,  Easedale,  Elmfield  EC 

Co-fmth,  Newcastle-on-Tyne,  Metallurgist. 
o.M.    Butchinson,  C.  C,  :>.  Barcourl   Building      c 

E.I '  .  Barrister-at-Lavi   i   A  l  ni  mica!  Engii 
1900.  Butchinson,     E.     George,     Gas     Dept.     i 

Office,  \\  orkington,  Man  iger. 
O.M    Butchinson,  T.  ■!..  Aden  Bouse,  Manchestei   B 

Bury,  Analytical  and  Consulting  Chi 

1909.  Butchison,  Chas.   F-,   Eastman    Kodak    I    >.,  Kodak 

ParU.     Rochester,    N.Y.,    U.S.A.,   Photographic 

Emulsion   Maker. 
1909.  Buttman,  <J.   H..  Gasverket,  Vartan,  Sweden,  Gas 

Engineer. 
1909.  Hiitz.    Dr.    R..    32.    India    Street. 

U.S.A..  Colour  Chemist. 
O.M.    Huxley,    .la-..    H.,   c/o    Vickers,    Son,  and    Maxim. 

Ltd.,  River  Hon  Works,  Sheffield,  Mel  dli 

Chemist. 

1900.  Huyett.  Miles  C,   L005,   Morgan  Building,  Buffalo, 

N.Y.,  U.S.A.,  Mechanical  Engineer. 
1897.  Byams,  Godfrey  M.,  312,  Sears  Building,  B 

.Mass..  U.S.A.,  Mini's  Manager. 
1902.  Hvde.      Austin      T..     Bos     98,      Rumford     Falls. 

'  Maine.  I    S.  \ ..  <  •  Bmical  Enjrinen* 
1897.  Hvde.  B.  T.  Babbitt.  82,  Washingb  New 

'York  City,  D.S.A.,  Soap  Manufaoturei 
1899.  Hyde,  Fred.  S.,  215,  £  Street,  Brooklyn, 

N.Y..  O.S.A.,  l: 
1899.  Hyde.  Win.  Grantley,  Garden  Wharf.  Church  Road, 

Battersea,  S.W.,  As 

1901.  Hvman.    Leonard    W..    342,    South    Pearl    Street. 

"Albany,  N.Y.,  U.S.A.,  Analytical  Chemist. 


I 
189S.   Ibbotson.  E.  ('..  jun.,  28,  W. -tw 1  Road.  Sheffield. 

Metallurgist. 
1900    Ichioka,    Dr.    Tajiro,    L9,    Maruyama     Shinmaclu, 

Bongo,  Tokio,  J  mist  (Imperial  Ja] 

1906.  Iddings,   Richard   P.,    Arlington    Mills,    Lawrence, 
Mass..  U.S.A.,  Chemist. 


lss  ,     |.|  I     II     \\   .    M  r      :  i  amdeti 

1909    i  '  it 

1900 

I'l.iui 

1900 

Mew  York  I 

, .     ■  i       \  ', 

U.S.A.,  Mb 
[ggfl 

1909 

I In  J.     Di    Jno    kill  B      IniK, 

I  urer. 
is- 1  in,  Bothwell,  N.I'.. 

mist. 

1909  (nnes    R    I  ■  aday,  c  "  International  Sail  Co.,  i 

Eden,  mar  Oarrickfergus,  Inland.  Chemist. 
1901  6,  Griffiths  Road,  \\  imbledon, 

S.W., 
1904.   Iil.un.   II.    A.  LongVien  Villa.  162.  Bitchin  Road. 

I. Hi- 

1910  Irvine,  Prof    J    C     i  Ihemical  B 

\:,.lr,«  -.  Si  otlan  I 
try. 
1884  I.  M  .  17a,  Dickii 

:  Merchant. 
1906.   Irwin,   John    T..   Cledford,    Middlewich,   Cheahire, 

Manufacturing  I 
O.M    Irwin.    W.,    IngTehurst,    Stand,    near    V 

•  list. 
1893    I- '       -i    r    \  .   I; 
1901.  1  «,   Synfleui 

i,  N.Y.,  U.S.A.,  Manufai  I 
( Ihemist. 
1900.   Ittner,  Dr.  Martin  II  . 

A     Oil 

(  'hei 

1908    I  Herbert,   125,  Pearl 

D.3.A.,  1 


1890.  Jaokman,  E.  J  .  60,  Belgravi    Road,  Ilford,   '■ 

I ',■     nil  d  I    ■  mist. 
1898.  Jackson,    All 

[island,   Electro-Chem 
O.M   Jackson,    Edward,    Ravens    »  lift.    Oxford 

Moseley,  Birmingham,  Alkali  \\ 
1904.     I  i   ,,-•11.  '  Ernest     U '..    I 

Analytical  I 
1891    -I  ii  kaon,  I"  .  Smedli  j  Bridgi  W  i 

Mani 
1883.  Jaekson.  Frederick,    Ii 

Lai  i  nmisher. 

1886.  Jaekson.     John.     98,      Dobl 

Lubricant  Manufacturer. 

1901.  Jaekson,  Pi  National  Boiler  and  I 

i 

mist, 
1890.  -I  S  B  any  and  <  o  .  Madras,  India. 

Analytical  Chemist. 

1902.  Jackson,  Samuel,  c  o  Wm.  Metcalf,  Ltd..  Church, 

1898.  Jaekson.    'I  I  I        ,   Claytoi 

I  nrer. 
1900.  Ja  .    \  21,    Frankfort    Load.    Heme 

Hill. 

1903.  Jai  kson,  \\  Walls- 

1900.  . I  Dr.     W.     I!  Radcliffe    Library. 

Oxford,     Librarian    and     5  itor    (Keble 

Colli  . 
1893.  .1  Bon.    W.    I.  .    I"  R.S      8  •    Allerton. 

R1    I 

1899.  Jaekson.    W.     M  British    I 

Ltd.. 
Manager. 
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,,\|     .;  v  -  Lincoln,   Chemical 

Works  .Mr 

I 
111..  U.S.A.,   Editoi  I       her. 

!■■■    » !    ' 

Wii  -  .  City,  U.S. A.,  Chemist. 

!->,  cerca 
Bili         3  lical  Engim 

i.   Bombay,  India, 
and  District  Magistrate. 
1900.  Jager,  B.  U  aid  Sons,  77,  Burlington 

it,  l.i'  m  | 1.  Sugar  i  hemist. 

Win..    1.  ourt,   Temple.    U.iulnii. 

rrister-at-Law. 
i  lines,  K.  T,,  British  Alizarin  Co.,  Ltd.,  Silvertown, 

\  l  locks,  E.,  Secret 

|  .,,.-,.    I.. r  -     32,   Hawlej    Stn  et,    Boston, 

,  U.S.A.,  ctor. 

rames,    Oscar    S.,    227,    George    Street,    Toronto, 
:.  ula.  Analytical  « Ihemist. 
O.M   Japp,  Dr.  F.  R.,  F.R.S.,  The  University,  Aberdeen, 

Professor  of  <  Ihemistrj . 
1890.  Jarmain.  Geo.  S.,  Dalton  Lodge,  Huddersfield,  Wool 

Extractor. 
O.M.    Jarmay,  G.,   Hartford  Lodge,  Hartford,  Cheshire, 

Alkali  Manufacturer. 
1900.  Jarvie,  Jas.,  Femdale,  Kenmure  Avenue,  Bishop 
briggs,  X.B.,  Chemist. 
■     I   tar,  S.    B.,  219,   Upper  Brook  Street,  C.  on  M.. 
Manchester,  Student. 
O.M.    Jayne,  Dr.  H.  W„  c/o  Barrett  Manufacturing  Co., 
Frankfbrd,    Philadelphia,    Pa.,    U.S.A..    Manu- 
facturing Chemist. 
1908.  Jeffery.  John  H..  10,  Daysbrook  Road,  Streatham 

Hill,  London,  S.W.,  Chemist  and  Metallurgist. 
O.M.    Jekyll.   J..   Castle  Moat  House,   Lincoln,  Chemical 

Manufacturer. 
1892.  Jenkin,  W.  A..  .3.  Bella  Vista.  Minas  de  Rio  Tinto. 
Provincia     de     Huelva,      Spain,      Metallurgical 
Chen 

1905.  Jenkins.  Chas.  D.,  9,  Lakeview  Road,   Winchester, 

Mass.,  1  .S  .V.  i  hemist. 
1894.  Jenkins.  John   H.    B.,   Laboratory.   G.E.R.   Works, 

Stratford.  E.,  Analytical  Chemist. 
1894.   Jenks,  Robt.  L.,  Kasauli,  Punjab.  India,  Chemist, 
liius.  .Icnnison,    Ceorge,    Derby  House,   Heaton   Chapel, 
mist. 
lis.,  .Mountfield,  London  Road,  Green  - 
hithe.  Kent,  chemist. 

1907.  Jensen,  Chas.  w.  L.,  "  Lauriston,"  Grand  Avenue, 

Southbourne,  Bournemouth,  Brewer  and  Maltster. 

1904.  Jepson,  John  Elli  i  Star  Paper  Mill  Co.,  Ltd., 

Feniscowles,  near  Blackburn,  Chemist. 

1899.  Jerdan,    Dr.    David    S.,    Teraora,    Colinton,    Mid- 
lothian. Chemist  (Gelatin  Works). 

1899.  Jessop.     Louis     V..     Holmlea,     Woodville     Road, 
Leytonstone,  Essex,  Chemist. 

1904.  Jewson,     F.    T.,    Earith,    near    St.    Ives.    Hunts., 
Chemist. 

\mbler.  Pa„  U.S.A.,  Analytical  Chemist. 

1906.  John,  David,  II     ti    bui  . .  I  tntario,  Canada,  Chemist. 

1908.  Johnson,  Arthur,  2.  Maple  Street,  Nursery  Street, 

Pendleton,  Manchester,  Chemist. 
1886.  Johnson,    A.     E.,     Claremont,     Lyndhurst    Road, 

Wolverhampton,  Analytical  Chemist. 
1904.  J  W.st   House,  Hartford,  Cheshire, 

1906.  John-oii.  Cha      C,   Tun  tall   Bay,  vid  Vancouver, 
B.c    ■  I  i ...    aeer. 

Imond   E.,  c  o    8.   H.  Johnson   &    Co., 
Ltd  l  ,,i  Engii  1 1 

Serdeiro      Bowman,    Ltd., 
Brazil,     Sugar    Works 
Manager. 
1908.  .1  Dr.    Edw.    S..    c/o   Solvay   Process   Co., 

I     &l    Illl     i. 

1902.  John  inch-,,  Lane,  New  York 

City.  U.S.A.,  Consulting  Chemist. 

t.   F.   M.  G.,  286  i.  Montreal, 

Can 


1904.  Johnson.  G.  B„  7.  Church  Street,  Liverpool,  Whole- 
sale  (.'hemist. 

1906.  Johnson.  Dr.  Harold,  5  and  6,  Fowkes'  Buildings, 

Creat  Tower  Street,   London,  E.C.,  Chemist. 

1907.  Johnson.  H.  Finnis,  c/o  Borax  Consolidated,  Ltd., 

16,  Eastcheap,  London,  E.G.,  Sales  Manager. 

1908.  Jolmson,  Horton.  Ridgway,  Pa.,  U.S.A.,  Tanner. 
O.M.    Johnson,  J.  E.  J.,  133,  Eailham  Grove,  Forest  Gate, 

E.,  Manufacturing  Chemist, 
1895.  Johnson.  Jesse  F.,  Vaudreuil  Station,  P.Q.,  Canada, 

Chemical  Engineer. 
1900.   Johnson,   Jolm,   e/o  John  Jolmson  and   Co.,  37th 

Street    and    Second    Avenue,    Brooklyn,    N.Y., 

U.S.A.,  Chemical  Engineer. 

1900.  Johnson,    Jno.    W.    H„    York    House,    Thornhill, 

Dewsbury,  and   (Journals)   West   Riding   Rivers 

Board,  Wakefield,  Yorks.,  Chemist. 
1906.  Jolmson,  Oliver  L.,  c/o  The  Aspinook  Co.,  Jewett 

City,  Conn..  U.S.A..  Dye  Works  Manager. 
1904.  Johnson.  S.  Hearon,  7,  Church  Street,  Liverpool, 

Wholesale  Chemist. 

1895.  Johnston,  Alex.  R.,  18,  Percy  Street,  Ibrox,  Glasgow, 

Analytical  Chemist. 

1906.  Johnston,  A.  McA.,  Box  108,  Germiston,  Transvaal, 

Metallurgical  Chemist. 
1894.  Johnston,   G.   Lawson.     See  Lawson- Johnston,   G. 
1904.  Johnston,    J.    H.,    8,    Leopold    Road,    Wimbledon, 

S.W.,  Chemist  and  Bacteriologist. 

1904.  Johnston,  Thos.  J.,  c/o  The  Sulphate  of  Ammonia 

Co.,  Ltd.,  Carnlough,  Co.  Antrim,  Ireland, 
Chemist. 

1890.  Johnston.  Wm.  A.,  The  S.  S.  White  Dental  Manu- 
facturing Co.,  Princess  Bay,  Staten  Island,  N.Y., 
U.S.A.,  Dental  Enamel  Manufacturer. 

1894.  Johnston, W.  E.  Lawson.  See  Lawson-Johnston,  W.E. 

O.M.  Johnston,  Wm.  G.,  Anchor  Chemical  Works,  1005, 
Garngad  Road,  Glasgow,  Technical  Chemist. 

O.M.  Johnstone,  Jas.,  Shawfield  Works,  Rutherglen, 
Glasgow,  Technical  Chemist. 

1905.  Johnstone,  J.  Swanston,  National  Distilleries  Co., 

Bond  Street.  Durban,  Natal.  Distiller. 

1903.  Johnstone,  S.  J.,  15,  Springfield  Road,  New  South- 

gate,  N.,  Research  Chemist. 
O.M.    Johnstone,  W.  G.,  Chemist. 

1907.  Jolliffe,  Ernest  H.,   16,  Maitland  Street,  Toronto, 

Canada,  Works  Chemist. 
1905.  Jolliffe,  Frank,   27,   Roseldine  Street,  Honor  Oak 
Park.  S.E.,  Chemist, 

1908.  Jones,  Andrew  U,  334,  Notre  Dame  Street  West, 

Montreal.  Canada,  Mechanical  Contractor. 

1909.  Jones,   Arthur,  c/o  Grout   &  Co.,  Ltd..  Silk  Crape 

Works,  Great  Yarmouth,  Technical  Chemist. 

1904.  Jones,  Arthur    B.,    Garden    City,    N.Y.,    U.S.A., 

Superintendent, 
1902.  Jones,   David   R.,   Triton   Chemical   Works,   Upper 
Clapton,  London,  N.E.,  Chemical  Engineer. 

1908.  Jones,  D.  Trevor,  c/o  Brotherton  and  Co.,  Ltd., 

Litherland,    Liverpool,    Works    Chemist. 
1902.  Jones,  E.  Strangways.  Sulphide  Corporation,  Ltd., 
Cockle   Creek,   N.S.W.,   Australia,    Metallurgical 
Chemist. 

1909.  Jones,  E.  Willis,  Colesliill  Terrace,  Llanelly,  South 

Wales,  Chemical  Manufacturer. 
O.M.    Jones,  E.  W.  T.,  10,  Victoria  Street,  Wolverhampton, 

Analytical  Chemist. 
1897.  Jones.    Fred.    W.,   39,    Pembury    Road,    Clapton, 

N.E.,  Technical  Chemist. 

1896.  Jones,  G.  Cecil,  41,  London  Road,  Forest  Hill,  S.E., 

Consulting  Chemist. 

1904.  Jones,  Geo.  Poole,  Emporium,  Pa.,  U.S.A.,  Chemical 

Engineer. 

1905.  Jones,  Harold,  Morro  Velho,  Villa  Nova  de  Lima, 

Minas  Geraes,  Brazil,  Analyst  and  Assayer. 
O.M.    Jones,  H.  Chapman,  Royal  College  of  Science,  South 

Kensington,     S.W.,     Senior     Demonstrator     in 

Chemistry. 
1907.  Jones,  Henry  Williams,  Westbourne,  Gravelly  Hill, 

Birmingham,  Manufacturing  Chemist. 
1893.  Jones,  Herbert.     See  Sefton-Jones,  H. 

1901.  Jones,  Herbert  J.,  c/o  Brechfa  Chemical  Co.,  Ltd., 

Nantgaredig,  R.S.O.,  South  Wales,  Chemist. 
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1905  Joni  s,  J.  ] 

Consul 
1804.  Jone  .  J    Sh 
L899.  Jones,    Lli  wi  IK      J.    w  .    32  I 

Ta. ..in.!,    \\    , 

1884    Jones,   M .    w  . 

Man 
1887.  Jones,   I    Tolloy,    iv 

ioal  Co.,    Ltd  .    135    W    liam 

Victoria,    Uisti 
O.M.    Jones,    Waltei     Norris, 

Widnes,  Teohnical  i  Ih 

1903.  Jone-.    Win      \|,r 

Co.,    Metrop  ilitan    ''      .  ng,    New  1907. 

U.S.  \  .  i  hemist. 

1906  Jones,   W.    Ellis,   80,   Arundel    Vvenue,    I.  1906, 

Sag  ir  Refiner. 

1904.  Jordan.Sl  mley,  100,  "> 

U.S.A.,  Importer  ol  '  hem 
1908.  Josolin.    Percy    11..    81,     Benne  Ro    I,     v  1908. 

Wandsworth,  S.W., 
1906    Joseph,    \.   !'  .  -  i  ylon  Technics 

i  Vvhiii.  Lecturer  on  *  Ihemistry. 

1900.  Josephson,     Edgar,    o/o    1 

Passaic,  \  3  .  I    S.A 
1906.  Joshua,  Dr.  Walti  r  P.,  c/o  Tra         B  Medi  llin,        1907 

Cnli, ml, 1. 1.  s,  nth  Ameri<  a,  (  hi  d 

1891.  Joslin,  c. ,i,ii  l',.  3223,  Spi  1901. 

II. il  l.    I  Hi:,  I,  U.S. A 

1887.  Joiiet,   Dr.  C.   II..  238,   Easl   2  id  A  R  1003 

Union  Co.,  N.J.,  ISA..  Ti  chi 
1889.  Journaud,  Louis,  8,  Place  S  Vienne  (Isdre),       1889. 

France,  Teohnii  i  nist. 

1904.  Jowett,    Dr.    II.    A.    D.,    Phoenis    M  II       D  rrJ 

K'-nt ,  Research  i     i   nist. 
L903,  Joyce,  I  I  irence   M  .  o  o    '-. 

N.J.,  U.S.A.,  Chemist. 
1887.  Jiirgensen,  Dr.   Rolof,   Nerudagasse  II.   Prag-Weii  1899. 

licrur.    Au-t  ri.i,    (  In  n 

O.M.   Justice,  Philip  M.  55  56,  Cha  I        .  London, 

W.C.,  Patent  A  1906. 

1890. 
i^ 

1897. 
1898.  Kahn.    Julius,    173.    Lafayette    Street,    New    York 

City,   U.S.A.,  Rubbei   Goi         <  raufactun  r. 
1896.  Kalbfleisch,     Franklin     II.     Metropolis     Buildii  1896. 

Broadway  and    16th    Street,     New     \  irk 
U.S.A.,  Chemii  il    Ma  1909. 

1908.  Kalcnski,  Edmund,  .'7.  rue  Cite1  Derriire,  Lausanne, 

Switzerland,  Chemist.  1902. 

1905.  KalUki.   Dr.   Maximilian  S.,   118  Wesl    119th  Si 

Now  York  City,  U.S.A  .  Technical  Chemist. 

1884.  Kalle,     Dr.    Wm.,     Biebrioh-am-Rhein,    Germany, 

Colour  M  ii  1898. 

1901.  Eauder,  Dr.  E.,  c  'o  Merck  and  Co.,  Rahway,  N  J  . 

U.S.A.,  Chemist.  1900. 

1903.  Kauffman,    Milton    H..    American    Smelting    and 

Refining  Co.,   Dura    50,  Colo.,  U.S. A.,  Chemist. 

1892.  Knufmann.  Dr.  Herln-t    M.        ,1  Mutual    Chemical 

Co.,  Jersey  City.  N.J.,  U.S.A.,  Chemist. 

1904.  Kans,    Dr.    Emil,    c/o    R  B  1892. 

Chemical    Co.,     Perth    Amboy,    N.J.,     I 

Chemist.  1900. 
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Alum   Works.  Lennox- 
N.B..  Alum  Manufacturer. 

lurch  Street.  London, 
I    dytical  Chemist. 
o.M.    King,  ■'-  Falconer,  30,  Chambers  Sti  »t,  Edinburgh, 
•  alting  Chemist. 

1887.  K  .  ll">.  Wellington  3      i      ■  dasgow, 

imical  Manufacturer. 

lene,  Avenue  Road,  Bexley 
.-:  1  Dyestufl  Traveller. 
O.M.    King,  Walter  R.,   16,  Mincing  Lane.  London.  E.C.. 
Journals)  Holford  Lodge,  Trinity  Avenue. 

Southend-on-Sea,   Chemical   Manufacturer. 
1905.  Km;;.   Warren  i  ..  c/o  General  Chemical  Co.,  25, 
-       et.  New   York  City,  U.S.  V.  Salesman. 
1903.   Kici     William.     South    Coast     Junction,    Natal, 

S     \friea.  Analytical  Chemist. 

Eolman,  o  o  Joseph  Crosfield  and  Sons, 

Wan  1  Chemist. 

1908.   Kingsbury,     Percy    C.,    622,    West     13oth    Street, 

New   York  City.    U.S.A.,  Civil  Engineer. 
188a   Kingsford,   T.    P.,   Oswego,   N.Y.,  U.S.A.,   Starch 

Manufacturer. 
o.M.    KingxBtt,   C    T..    Newlands,   St.    George's   Avenue, 

Weybridge,  Surrey,  and  (Journals)  Sanitas  Co., 

Ltd..  Locksley  Street,  Limehouse,  E.,  Technical 

Chemist. 
l'.HHi.    Kinnersley.   H.  W..    Branseombe.  Merry  Hill  Road, 

Busbey,    Herts,    Chemist    and    Manufacturer. 
1892.   KJnnicutt,  Professor  L.  P.,  77.  Elm  Street.  Worcester, 
.  U.S.A..  Professor  of  Chemistry  (Worcester 

Polytechnic  Institute). 
1897.  Kipping,  Dr.  F.  Stanley,  F.R.S.,  University  College, 

Nottingham,  Prof,  of  Chemistry. 
1908.  Kirkhope,   T.   Bertram,   c/o  Mrs.    WTade,   Connor- 
downs,     Hayle,     Cornwall,     Explosives     Works 

Chemist. 
IS'.is.   Kirkland,   Archd.,   78,   High   Street,   Irvine,   N.B., 

Baker. 
1905.  Kirkland.    John,    105.    Holmdene    Avenue,    Heme 

Hill.  S.E..  Technical  Instructor. 
1900.  Kirkpatriek.     Prof.     Stafford     F..     24.     Frontenae 

Stnct.    Kingston,    Ont.,    Canada,    Professor    of 

Met  alhu  ■_ 
1902    Kitchen,    Wm.    J..    Port    Melbourne   North,   Vic, 

Australia,  Soap  and  Candle  Manufacturer. 
1891.  Kitson,    Rt.    Hon.    Sir    James,    Bart.,  M.P.     See 

Airedale.  Lord. 
1883.  Kitto.    B.,    26,    Lancaster   Road.    Finsbury    Park, 

London.  N..  Analytical  Chemist. 
L900    K  EL  6.,  c/o  The  Kay  and  Ess  Co.,  Dayton, 

Ohio,  U.S.A.,  Chemist. 
1908    Klaber,  Wm.,  c/o  Castle  Kid  Co.,  Camden,  N.J., 

U.S.A.,  Chemist. 
1900.   Kleber,  Dr.  Clemens,  Union  Avenue.  Clifton,  N.J., 

0.8  A  .    Director   (Fritzehe    Bros.'   Laboratory). 

1888.  Kleemann,    Dr.    8.,    Farben    Fabrik,    Forchheim, 

Bavaria,  Analytical  Chemist. 
1908.  Klein.  Fricdrich.  762,  Melrose  Avenue,  New  YTork 
City,  U.S.A.  Chemist. 

1908.  Klein.  John  Shorkley.  F'loral  Park,  Long    Island, 

N.Y  .  U.S.A.,  Chemist. 

1909.  Klemrn.  Wilfred  E.,  25,  Marmion  Road,  Liverpool, 

S.,  Chemist. 
1908.   Klien,  Dr.  J.  L..  ,   0  Celluloid.  Ltd.,  Port  Talbot, 

■  i  Wales,  Works  Mans 
1903.   Kline.  Clarence  M..  429,  Are],  street.  Philadelphia, 
.  Wholesale  Druggist. 

1889.  KUnstein,    A..    122.    Pearl   Street.    New    York   City, 

il  manufacturer. 
1902.  Klipstein,    Ernesl    C,    116,    Prospect   Street.    Ea  I 

i,   N.J.,   U.S.A.,  Chemical  Merchant. 
1891.  Knagg  B  .  2.   Bradley  Lane.  Huddersfield, 

Technical  Chemist  in  Dyeworks. 
1905.  Knapp,  Sewell  A„  2831,  Woolsey  Avenue,  Berkeley, 
.  Mine  Manager. 
Knecht,  Dr.   E..  Beech  Mount,  Marple,    Cheshire, 
Professor  of  Tinctorial  Chemistry. 


1904.  Kniffcn.  Frederick,  c/o  International  Smokeless 
Powder  Co..  Parlin.  N.J.,  U.S.A.,  Chemist. 

1887.  Knight,  A.  H.,  51,  Highfield  Street.  Liverpool, 
Assayer. 

1903.  Knight,   Harley  F..   04,   Amhurst  Park,   Stamford 

Hill.  NT.,  Analyst. 

1884.  Knight,   Henry.  Stanley  House.   73.  Anfield  Road, 

Liverpool,  Colour  and  Varnish  Manufacturer. 
O.M.    Knight,    J.    Baillie.    Royal    Primrose    Soapworks, 

Silvertown,  London,  E.,  Soap  Manufacturer. 
1S87.   Knights.   .1.    West,   67,   Tenison   Road,   Cambridge, 

Analytical  Chemist. 

1885.  Knipler.  F.,  c/o  R.  Harper  and  Co..  Port  Melbourne, 

Victoria.   Australia.  Starch    Manufacturer. 

1907.  Knoedler.    E.    L.,    e/o    Welsbaeh    Co..    Gloucester 

City.  N.J.,  U.S.A.,  Factory  Foreman. 

1883.  Knowles.    Joshua,    Stormer  Hill,  Tottington,  near 

Bury,  Calico  Printer. 

1904.  Knowles.  W.  R..  The  Hollies.  Wood  Green,  Wednes- 

bury,  Chemical  Works  Manager. 

1886.  Knox.     E.     W.,     Colonial     Sugar    Refining    Co., 

Sydney,    N.S.W.  :    and    (subs.),    c/o    Parbury, 
Henty   and   ( 'o.,   20,   Eastcheap,   London,   E.C., 
Sugar  Manufacturer  and  Refiner. 
1906.  Knudsen.    Kristian    Hv.,     1095,     Lincoln    Place, 
Brooklyn,  N.Y..  U.S.A.,  Chemist. 

1905.  Koch.    Dr.    Geo.    W.,    905,    Willoughby    Avenue, 

Brooklj-n,  N.Y'.,  U.S.A.,  Chemist, 
1904.   Koch.  J.   A..  Bluff  and  Pride  Streets,  Pittsburg,  Pa., 
U.S.A.,  Chemist, 

1909.  Koekkoek,    Patrick   R.,    104,    Sinclair  Road,  West 

Kensington,  W-,  Works  Chemist. 
1904.   Koerner,    H.    Theo.,    Beyerstrasse    28,    Chemnitz, 
Germany.  Student  of  Chemistry. 

1884.  Kohn,  Dr.  Charles  A.     See  Keane.  Dr.  Chas.  A. 
1902.  Kohnstamm.  Lothair  S..  87.  Park  Place.  New  Y'ork 

City,  U.S.A..  Chemist. 

1908.  Kotibhaskar.    A.    S.,    c/o    The    Alembic    Chemical 

Works  Co.,   Ltd..  68,   Shamshet  Street,   Market, 
Bombay,  India,  Chemist  and  Managing  Agent. 
O.M.    Kraftmeier.  E.,  54.  Parliament  Street,  Westminster, 
S.W.,  Explosives  Manufacturer. 

1906.  Krais,    Dr.    Paid,    60,    Nauclerstrasse,    Tuebingen, 

Germany.  Chemist. 
1894.  Krause,    Dr.    Albert    H..    1444.    West    98th   Street, 

Cleveland.     Ohio,     U.S.A.,     Chemist    (Grasselli 

Chemical  Co.). 
O.M.    Krause,  Prof.  Dr.  G.,  Cothen  (Anhalt),  Germany, 

Chemist. 
O.M.    Krause,  0.  H.,  c/o  American  Sugar  Refining  Co., 

Jersey  City,  N.J..  U.S.A.,  Chemical  Engineer. 
1898.  Krebs,  H.   j".  806,   Franklin  Street,  Wilmington. 

Del..  U.S.A..  Manufacturing  Chemist. 

1906.  Kremers,   William.   Holland,   Mich.,  U.S.A. .  Sugar 

Mill  Superintendent. 

1908.  Kress.  Otto,  438,  West  116th  Street,  New  York  City, 

U.S.A.,  Teacher  of  Science. 
o.M.    Kiihl.    W.     H.,    82,    Koniggratzerstrasse,    Berlin, 

S.W.  XL,  Germany.  Bookseller. 
1900.   Kunheim,  Dr.  Erich.  32.  Dorotheenstrasse,  Berlin, 

N.W.,  Germany.  Chemist. 

1904.  Kunz.   Dr.   George  F..   c/o  Tiffany  and  Co..   37th 

Street  and  5th  Avenue,  New  York  City,  U.S.A.. 
Gem  Expert. 

1905.  Kurt.   Franklin  T.,  458,   Bovlston  Street.   Boston, 

Mass.,  U.S.A..  Professor  of  Chemistry.  B.Y.M.C.A. 
1(iii7.   Kutsch,   Dr.   Wm.    A.,   c/o    Corn   Products   Manu- 
facturing Co.,  Pekin.  111..  U.S.A.,  Chemist. 

1910.  Kuttroff,  Arthur,  17,  East  69th  Street,  New  York 

City,  U.S.A.,  Colour  and  Chemical  Merchant. 
1900.  Kuttroff.  Fred..  128,  Duane  Street,  New  YTork  City, 
U.S.A..  Merchant. 

1909.  Kwoh,  See  Kwain.  125,  Acomb  Street,  Manchester. 
O.M.    Kynaston,  J.   W.,   3.   Oak  Terrace,   Beech  Street, 

Liverpool.  Chemical  Engineer. 

1907.  Kynaston.  Wm.   C.   R.,  9.   Harland  Road,   Higher 

Tranmere,  Birkenhead,  Analyst. 
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1897.  Labonde,  1 1     i  South  Flowei  v 

Vngeles,     Cal  ,     U.S.A       0      lilting     Chi 
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mist. 
O.M.    Lake,    G  .   jun      Lee    Mount,  I  lie  top,    I  h    byshire, 

\n:ih  i ieal  Chemist. 
1007.   Lake,    Henry    B.,    I  iboratoi 

Railway     Co.,     \\  inn  pi         l   tnada,     Chi 

Engineer. 
1900.    Lamar,  Win.    II ..  5666,  I  I 

Mo..  U.S.A.,  Chemist. 

1898.  Lainli.     Mm:  i      Chas.,     LeatherBellert      Technical 

College,  17b.  Tower  Bridge  Road,  London 

Chemist. 
1900.   Lambert.   Walter  S..  Park  Roai  ,  R.S.O., 

Glamorgan,  Analyst. 
1907.    Lancaster.  Harry   ML,   Faoultj   ol    Applied   Science, 

The  University .  Toronto,  Canad  i 
1904.  Lanoey,    Darragh  de,   c  o   Waterburj    Buokli    c 

\\  iii-i ■luirv.  I  'onn.,    LT.S   \ ..   Sei  ii 
1004    Lane.  C.  Cyril  P.,  i    o  I  he   \m-u  [ndi  i  Ri 

Melksham,  Wilt-.,  i  Ihemist. 
1903.  Lane.  Nathaniel  J.,  U.S.  Laboratory,  641,  Washing- 
ton Street,  New  Fori  I  ity,  U.S  L,  CI  emist 
1893    Lang,  Dr.  Wm.  If..  University  ol  Toronto,  Can 

Professor  of  Chemistry, 
O.M.    Langdon.   Dr.    M.   J.,    c/o  Cocheco    Id 

Co.,  Dover.  X.H..  U.S.A..  Analytical  Chei 
1892.  Lander.   Dr.  Carl,  Ynyspenllwi 

Glamorganshire.  Analytical  Chemist. 

1897.  Langtnuir.   Arthur  C,  i    0    M  Rawolle,   9, 

Van     Brunt    Street,    Brooklyn,    N.Y.,     I 

Factory  Manager. 

1902.  Langmuir.    F.    Leighton,    350,    Blonr   Street    West, 

Toronto.  Canada,  I  I  emist. 

1898.  LangstaH.  Wm.,c  oOrasselliChemioalCo.,TremleyI 

N.J.,  U.S.A.,  Chemist. 
1900.  Lant.     Herbert.     "Ivy    Hank."    Wath-on-Dearne, 

near  Kotherhain.  Forks.,  Chemist  and  Ma; 
1909.  Lantsberry,    Fred.    C.   A.    H.,    Birmingham   Small 

Arms   Co..  and    (Journal)    63,    WaHord    Road, 

Sparkbrook,  Binuingham.  Metallurgical  Chemist. 

1906.  Lantz.    Alfred,    139.    line    La    Fayette,    St     D 

sur  Seine.  France.  Colour  Wor] 

1903.  Larter,    Alfred    T.,    86,    [nderwick    Road,    Stroud 

Green.  N.,  t  Ihemist 

1907.  Lascke,   Prof.    Alfred,   The  Lasehe   Institute,    2809, 

Vine  Street.   Milwaukee,   Wis.,   U.S  \      Chemisl 

and  Bacteriologist. 
1904    Lasher,  F.  G..  34,  Bowne   Street,    Brooklyn,  Y  \  . 

U.S.A..  Chemist. 
1884    Latham.   Baldwin.   Parliament    Mansions,    \  ii 

Street.  Westminster.  S.W..  Civil  Eng 
1889    Latham.  J.  J.,  Mill  House.  Bold.  Widnes,  Chemical 

Works  Manager. 

1907.  Lathwood,  Arthur.  .    ..   Borax  Consolidati  !     Ltd., 

1(5,  Eastcheap,  London.  E.C. .  Chemist. 

1908.  Lauder.  A.  Gilbert,   c  o  Nelson  and  hinder.  O'Neil 

Building.  Binghampton,  N.Y.,  U.S.A.,  Consulting 
Chemist. 

1909.  Law,    Douglas   J..   Trent    Bridge    Leather   Works. 

Nottingham.  Chemist. 

1907.  La  Wall.  Chas.    H..  39,  South   lOtl  Phila- 

delphia, Pa..  U.S.A.,    Inalytioal  Chemist. 

1907.   Lawrence.    James,    o/o    W.    T.    Glover    and 
Trafford  Park.  Man.  mist. 

O.M.    Lawrence,    Jas..    Box    737.    Joplin,    Mo.,    U  : 
Explosives   Manufacturer. 

1904.  Lawson.  Jos.   H.   S..  Britannia  Mills.  Hulme,   I 

Chester.  Salesman. 
1900.  Lawson.  Wm.  L.,  c/o   Great  Western   Sugar   Co., 
Sterling,  Colo..  U.S.A.,  Chemist. 
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1908.  Lemeland.  Dr.   P.,  s.  Rne  Alfred  de  Vigny.  Paris. 

France.  Chemist. 
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U.S  A..  Manufacturing  Chemist 
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Sussex,  Chemical  Manufacturer. 
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Metallurgical  Chemist. 
MoEwei  i:  Chemical  Laboratories, 

Ltd.,   148.  Van  Home  Street,   Toronto,   Canada, 
Chemist. 
McFarland,    Alan    R.,    c/o    Solvay    Process    Co., 
use,  N.Y.,   C.S.A.,  Alkali  Works  Manager. 
John,  24,  .Mansion  House  Drive,  Shettle- 
ston.  Glasgow,  Metallurgist. 

lane,    R.    P.,    Tharsis   Goppei   Works,   East 
Moors,  Cardiff,   Works  Manager. 

Walter,  Sunnyside,  Thomliebank,  Ren- 
frewshire, Printworks  .Manager. 
McFarlane,    W.    W.,    East    20th    Street,    Chester, 

Pa.,  L.S.A.,  Dveworks  Manager. 
McFetridge,  Jos.,  Acid  Dept.,  American  Sheet  and 
Tin  Plate  Co.,  Vandergrift,   Pa.,   I  .s. A.,  Chemist 
and  Superintendent. 


1893.  McGhio,  T.  Burns,  c/o  Quirk,  Barton  and  Co., 
Normandy  Wharf,  Rotherhithe.  S.E.,  Analytical 
Chemist  and  Assaver. 

1904.  MoGill,    A..   317,    Queen   Street,    Ottawa,   Canada, 

Analytical  Chemist. 
I  899.   Mi.  ( .illh  ray.  Wm.  A.,  c/o  Swansea  Safety  Fuse  Co., 

Pipe  House  Wharf.  Swansea.  Analytical  Chemist. 
1887.   McGlashan,  John,  Cawnpore  Sugar  Works,  Cawn- 

pore,  India,  Technical  Chemist. 

1902.  McGovney,  Chas.  S.,  116.  East  Berry  Street,  Alex- 

andria,   hid.,  U.S.A..  Chemist. 
I  Hi";.    McGregor,    Russell.    Sli,    High    Street,    Scunthorpe, 
near  Doneaster,  Analytical  Chemist. 

1905.  McGrigor,  G.  D.,  Goldsithney,  Marazion,  Cornwall, 

.Mine  Owner. 
Mrlllunev,    Dr.   Parker   C.    7,    East   42nd   Street, 
New  York  City,  U.S.A.,  Chemist. 

1S94.  McHwaine,  Alf.  W.,  Stoneforry,  Hull,  OU  Manu- 
facturer. 

O.M.  Maclndoe,  G.  D.,  Ness  Street,  Invercargill,  New 
Zealand,  Public  Analvst  and  Consulting  Chemist. 

1903.  Macintire,  Benj.  Gould,"  c/o  E.  I.  du  Pont  Powder 

Co.,  Henry  Clav  P.O..  Del.,  U.S.A.,  Chemist. 
1909.  Melntyre,  George  D..  23.  Howland  Road,  Toronto, 

Canada,  Analytical  Chemist. 
P.M    McKechnie,    D.,    Heath    House,    Runcorn,    Copper 

Extractor. 
O.M.    McKechnie,   D.   M.,  The  Grange,  Halewood,  near 

Liverpool,  Copper  Extractor. 

1904.  McKechnie,  R.  D.,  Minas  de  Rio   Tinto,   Provincia 

de  Huelva,  Spain,  Chemical  Engineer. 
1887.  McKellar,    W.    G.,   c/o    United    Alkali   Co.,    Ltd., 
St.   Rollox  Works,  Glasgow,  Technical  Chemist. 

1895.  McKenna,    Dr.   Chas.  F.,  50,  Church  Street,  New 

York  City,  U.S.A.,  Chemist. 

1899.  McKenzie,  Alex.  H.,  17,  North  Street,  North  Adams, 

Mass.,  U.S.A.,  Colour  Mixer. 
1909.  Mackenzie,  Kenneth   G.,    c/o  The    Nairn   Linoleum 

Co.,  P.O.  Box  32.  Newark.  N.J.,  U.S.A.,  Chemist. 
1893.  MeKerrow,  C.   A.,  Wingfield,  Wilmslow,  Cheshire, 

Consulting  Chemist. 

1905.  MeKerrow,  W.  J.,  67,  Coldharbour  Road,    Redland, 

Bristol.  Analytical  Chemist. 

1893.  McKesson,  John.  91.  Fulton  Street,  New  York  City . 

U.S.A.,   Manufacturing  Chemist. 

1891.  Mac  key,     W.     McD.,    Victoria    Chambers,    Leeds, 

Analytical  Chemist. 

1900.  McKillop,  George  F.,  Broxburn  Oil  Works,  Broxburn, 

N.B.,  Works  Chemist. 
1890.   McKillop,   Jno..   32,   Aynho   Road,    Hammersmith, 
W.,  and  (Jnls.),  c/o  W.   Midler.  16,   Grape  Street, 
Oxford  Street.   W.,   Metallurgist. 

1902.  MeKini,  Wm.,  37,  Fairview  Street,  Y'onkers,  N.Y., 

U.S.A.,  Colour  Maker. 
1908.   Mi-Laren.  Alex..  34,  Moss   Lane,  Walton,  Liverpool, 
Analytical  Chemist. 

1908.  M  Laren,  Alex.  W..  3,  Hayfield  Terrace,  Langside, 

Glasgow,  Analytical  Chemist. 
1898.  McLaurin,  Robt.,  414,  Sauchiehall  Street,  Glasgow. 
Chemist. 

1909.  MacLaurin,     Dr.     Robert    D..   36,    Prince   Arthur 

Avenue,  Toronto,  Canada,  Chemist. 
1905.   MeLellan,    Basil    G.,  c/o    Rowntree   &    Co.,  Ltd.. 

The  Cocoa  Works,  York,  Analytical  Chemist. 
1908.   Macleod,    Alex.,    Mount   Pleasant,    Old    Kilpatrick, 

N.B.,  Analytical  Chemist. 

1892.  McLeod,  Jas.,  Gas  Works,  Greenock,  N.B.,  Manager. 

1903.  MacMahon,  F.  W.,  31,  Marler  Road,  Forest  Hill, 

S.E.,  Chemist  (Oxychlorides,  Ltd.). 

1896.  Mr. Master,  Daniel,  Riimford,  Maine,    U.S.A.,  Paper 

Mill  Manager. 

1894.  Macmillan,  Arch.,  c/o   Dr.   Crombie,   Main  Street, 

Mechanicville,  N.Y.,  U.S.A. 
1907.   McMiHen,  Russell  H,  3733,  Jacob  Street,  Wheeling, 
West    Va..    U.S.A..   Chemist. 

1903.  McMullan,    Charles,   4,    William   Street   Chambers, 

Belfast,  Ireland,  Chemist. 

1904.  McMuDen,  Alan,  108,  James  Street,  Dublin,  Ireland, 

Brewer. 
1889.   McMurtrie,  J.  M..  212,  West  Regent  Street,  (ilasgow, 
B.ass  Founder. 
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MoMurtrie,    Dr,    Um,    180,    Park     Wenue,    v  -.       1908 

S  ork  i  ii  i ,  i  ,S.  \..  Chemist. 
MoMurtry,  G    C,  Templemore,  Richmond,    N 

New   Zealand,    U  i 
Mm  nil'.  \\ ..  10,  from  veil  Cr     ent,  London,  8.W  .       1883. 

Au.iK  t  i.  .i  I  i  Ihi 
MoNaughton,  Win.  <:..  Port  Edward  ,  Wis.,  1   B  \.       1884. 

Chemist. 
McQueen,  James,  Jan.,  Clyde   Souse,   Uddingston,       1904 

\  B  .  Analytical  Chemist, 
MoVitie,    Ki. i.i..    Biscuit    Wort  ,    H  illi  di  a,   \  U  ,       1894 

Biscuit   Manufai 
MoWhirter,  James,  o  a   Wm.    Beaidmore   and  C 

Laboratory,    Parkhead    Forge,    Glasgow,    M 

lurgical  I  hemifft.  i  >  \l 

Maertens,   Emile,   P  0,    Box   633    Provident*  .   I:. I.. 

U.S.A.,  Enjrineer.  1899 

Magnus,    Lsidor,    52     Leadenhall   Street,    1. Ion, 

B.C.,  Chemic  il  Mi  rchant.  Iss7. 

Mllf.'1'lIlllT.     Iv.'lirrl     \\'..     1  >.- 1  .1 1  I  III,  111     "f      \l-ik  lillui,-. 

Richmond,  \  ».,  r.s.  V,  Chemist.  1907 

Mahon,    R.   \\ ..    N.Y.   Central  and    Hudson    Rivei 
Railroad,  West   Albany,   N.l  -.   I    S.  \..  Chen  isl 
Main.  Win..  Piermont,  N.i  .  I  .S.A.,  I  hi  mist. 
M.tir.  William,  37,   Morningside    Drive,    Edinburgh 

Chemist. 
Major,  J.  Leu  is,  V.  rtli,  Broiiirh,  East  Forks.,        1906. 

Tar  Distiller  and  Chemi  il  Manufacturer. 
Mallinckrodt,  Edw.,  Mallinckrodt  Chemical  Works,       1909. 

St.  Louis,  Mi>..  U.S.A.,  Manufacturing  Chen 
M.dlory.    .1.    Halscy.    Drawer   69,    Columbia,    S.C       1908 

U.S.A.,  Assistant  Chemist  (The  American  Cotton 

Oil  Co.).  1904. 

Mander,    ('.    Arthur,    Garnish    and    Colour    Works, 

Wolverhampton,  Varnish  Manufacture!  1906, 

Mann,     E.     A.,    Government    Laboratory,    Perth, 

Western  Australia,  Government    Analyst.  1904. 

Mann,     Harold     H..     Agricultural    College,    Poona, 

Bomhav,  India,  Research  Chemist.  I  ss7. 

Mann,  Jus.   S.,   19,  Stopford   Road,   Upton    Mum:.        1910 

Essex,  Analvst. 
Mann,  John  C,  33,  Nicholls  Street,  West    Bromwich,       1906. 

staffs..  Chemist. 
Mannhardt.  Hans.   707,   Briar  Place,  Chicago,    111..       1906. 

U.S.A.,  Chemical  Engineer. 
Mannington,   H.   T.,  Marshlea,   Beaconsfield  Road,       I'M. 

Farnworth.  Widnes. 
Manns.  Dr.  J.,  c/o  F.  A.  Glaeser,  Varnish    Works,       1908. 

Stratford,  E.,  Chemist. 
Mansbridge.   Wm.,   4.    Norwich    Road,    Wavertree, 

Liverpool,  Chemist.  1902, 

Mantius,  Otto,  1044,  Ellicott  .Square  Buffalo,  N.Y.. 

U.S.A..  Engineer. 
Marokworth,  0.  S.,  Ohio  Testing    Lai*  .".       1902. 

Chamber  of  Commerce,  Columbus,  Ohio,  U.S.A  . 

Director.  "M. 

Markcl.  Dr.  K.  I!  .    lower  House,  Bewsey,  Warring- 
ton, Technical  Chemist.  1904 
Marland,    Percy,    c/o    Brotherton    and    Co.,    Ltd.. 

Ammonia  Works.  Wakefield,  Vorks.,  Chemist.  1900. 

Marlatt,  Wilbur  T.,  Oakville.  Ont.,  Canada,  Leather 

Manufacturer.  1907. 

Marriott,    F.    Grant.     14,    Selby    Street,    Toronto. 

Canada.  Chemist.  1890 

Man-is.    H.    C.  The   Russian   Steam   Oil    Mills   Co., 

32,  Kourlandskaia  Street,  St.  Petersburg.  Ri 

Analytical  Chemist.  1901. 

Marsden,  Dr.  Fred..  St.  James'  Terrace,  Woodsii 

Horsforth.   beds.  Chemist  

Marsden,  Oliver,  Manor   Road   Mill,   Victoria   Road. 

Leeds,  Cashier. 
Marsh.  J.   T..   Ammonia  Soda   Works.    Fleetwood,       1898. 

Lancashire.  Chemist. 
Marsh.  W.,  Union  Alkali  Co.,  Soho  Works.  Ancoats,        1888 

Manchester,  Chemical  Manufacturer. 
Marshal],  Arthur,  Naini  Tal,  India,  Cliicf  Chemical 

Examiner. 
Marshall.  Francis  G.,  91,  Bewick  Road,  lot.  shead,        1S96. 

Technical  Chemist. 
Marshall.   Dr.    Hugh,   Chemical   Dept,,     Uni  O.M 

College,  Dundee,  Professor  of  Chemistry. 
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Sail 
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Martin,  Wm.  K.  c  o  rLynoch   Ltd  ntwini, 
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'ii.    Sydney,    Streatham    drove,    Norwood, 
B.  E  .  Sugar  ( Ihemist 
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.   Dyestuff   Mai  ill 

•hi.    II.   Str:iti"ii   Temoe,  Truro, 
Cornwall,  Metallurgist, 

i  ii .  Ijiiil.  Semperhans  B.,  E 

I.i termany,  Reseat  "list. 

Marx,  I'r.  Max,  81,  Shanley  Avenue,  (Jewarl 

U.S  \  .    M  tg  Chemist. 

Marx.  Robert  J.,  c  o  United  Cellulo  Silk   Sp 

Ltd  ith,  Engu  i  •  i 

Mason,    Douglas    II.    C,    177,    Sherbourne 

Toronto,  Canada,   Manufacturer. 
Mason,  Dr.  Edward  I)..  22,  i  leorge  Road,  I  ktgh  iston, 

Birmingham,   Scientific    Apparatus  I  > 
Mason,   i       I  Street,  New 

York  City,  U.8  \     M   aufacturing  I 
Mason,  Glen    I'  .  c/o  H.  J.    I  In.    Co.,    Pitt 

Pa  .  I    S  \ 
Mason,  J.  Francis.  Eynsham  II '11.  Witney,  <  'xon. 
Mason,    Janus    II.    180  West, 

i  '        da,  Mi  tallui 

M.  Edgar,  641,  (  o,  111  . 

ISA.  Chemist. 

Massa,   Corradino,   Castelguelfo   Parmense,   Parma, 

Italy,  Sulphuric  Acid  a       I  hirer. 

Masson,  Prof.  D.  Ormc   University  of  Melbourne, 

iia,  Professor  of  Chemistry. 
Masson,  B    Duncan,  c/o  Messrs.  R.  Silcock  and  Sons. 
Stanley  Hall.  Union  Street,  Liverpool,  Analytical 

Mist. 

Masujima,  Prof.  Bunjiro,  c/o  K    Ii...  b  .  2  i,  I 
bocho.  Azabuku.  Tokyo,  Japan.  Prot. 
i  s  t  r  y . 
Masury,   Fred  I..  M,  Lock  Box  144,    Sharon,    l'a. 

U.S.  V.    I  Manufacturer. 

Mather,  J.,  Blaydon  Chemical  Works,  ltlaydon-on- 

Tyne,  Manaeer. 
Mather,   J.    0  Langwith    By-Produi  • 

Langwith,  ni  u  Mansfielo,  Works  Chemist. 

,   Wm.,   Wi  ndria. 

Dumbartonshire,  Chemist. 

\     Greville    E.    38-40,    Lloyd     S 
Manchester,  Engineer. 

m,    W.    J.,    o/o    i    -sella    Color   Co..    182, 
i   irk  City,  U.S.A.,  Chemical 
ant. 
Mathew,    W.    E.    B.    de    Verc.    Dinham.    Hillside 
Wellington,  Surrey.  Analytical  Chemist. 
Mathews,    Dr.   duo.    A.,   o/o   Halcombe   Steel  Co., 
V. V..    U.S.A..    Works    Manager    and 
General  Superintendent. 
Mathewson,  E.  P..  Anaconda.  Mont.,  U.S.A.,  Metal- 
Inrg 

Dr.   Louis    J.,   (Comma.)    103,    North    19th 

\  i  ,   i:.  I    -1  issella 

Co.,   182    I  .    New    York  City. 

U.S.  \  .  •        list. 

Matsui.   C...   c/o  Japan  Sugar   Refinery   Co..   Ona- 

gigawa,  Tokio,  Japan,  Chemical   Eni; 
Matthews.  Chas.  G..  31,  Stapenhill  Road,  Burton 
on-Trent,  Brewing  Chemist. 
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rhe   Glebe, 
Chemist. 
Dr.     .!.     Merritt,     3,     Bow     Street, 
U.S.A.,  '  Chemistry 

Gold  Mining  Co.,  Ltd,  Mount 
-land.  Chemist. 

-     eet,  Boston.  Mass.. 
.  Dyestufi  Merchant. 

•    St  Mark's  Avenue.  Brooklyn, 

.  U.S.A.,  Chemist  and  Mechanical  Engineer. 

Solway   Chemical   Work-.    .-illot\ 

Cumberland,     and     (communications)     English 

Street,  Carlisle.  Chemical  Manure  Manufacturer. 

Maxwell,    Orin  1'.,   <    o    West    Virginia    Pulp    and 

Paper  Co.,  Fuke,  Md  .  O.S   L,  I  hi  mist. 

II..    c  o    Kalirikoid    Co..    Newburgh, 
N  V  .  D.S.A  .  Assistant  Chemist, 
[ayenfeld,  Di.  E.  vonSalia     S      Salis-Mayenfeld, 

Dr.  k.  von. 

Mayer,  Andrew,  jun.,  129,  York  Street.  Brooklyn. 

N.Y.,   I   -  ist. 

Mayer,    Frederick    J.,   e/o   Didier-March    Co.,    50, 

Church  Street,  New  Vork  City.  U.S.A.,  Geneial 

Manager. 
'  tyfield,  A.  S..  Thirlmere,  Newland,  Hull.  Analyst. 
Mayfield,     H.     B..     Normanhurst,    Mundy    Street. 

Heanor.  near  Nottingham,   Dyer. 
Mayhew,     E     W.    A.,    High    Street    Freemantle, 

Western  Australia,  Manufacturing  Chemist, 

1900.  Maywald,  F.  J.,  89,  Pini  New   York   City. 

I  .S.  \ ..  Tei  linical  ( Ihemist. 
l'.MM.  Meads,  '  lharles  J.,  lit.  Park  Place  West.  Sunderland, 

liilami  Revenue  t  Mficer. 
1909.   Meanwel],  Chas.  W.,  15,  Woodlands  Crescent,  Mus- 
well  Hill  Road,  London,  X.,  Analytical  Chemist. 
•    -     Meeds,    Alonzo    D.,    2424,    Harriet   Avenue.    Min- 
polis,   Minn.,   U.S.A.,  Analytical  Chemist. 
.    Loxley,   Wheatsheai   Works.   Alcxandiina. 
Sydney,   N.S.W.,    Australia.   Analytical  Chemist. 
t  y  of  Chemical  Industry 
Switzerland,  Chemist 
-    '  Street,  Great  Western  Road1, 

_..« .  Joum 
1902.  Melcher,    Arthur   C,    58,    Bowen    Street.    Newton 

Centre,  Mass  ,1    S.A.,  Research  chemist. 

O.M.    M.-ld. ,1a.    Prof.    R.,    F.R.S.,   6,    Brunswick  Square, 

London.  W.C.,  Professor  of  Chemistry. 

1901.  Meldrum,     Dr.     And.     X..    chemical    Department. 

The      University.      Manchester.      Lecturer      on 
•  'hemistry. 

O.M.    Mellon,  \V.  \\\.  W Uands,  Blackrock,  Co.  Dublin, 

Ireland,   Manufacturing   Chemist. 
Melville,   D.,  2,  Melville  Avenue,   Delray,  Detroit. 
Mich.,  I  r.S.  \  -  '  hemica!  Works  Manager. 
1909.  Melville,  Robt.  I...  Westfield  Chem.  Works,  Otahuhu, 

Auckland.   N.Z.,   I  I u  - 
1909.  Menoezi,  Prof.  A..  R.  Scuola  Superiore  di  Agrieol- 
tura,  Milano,  Italy.  Prof,  of  Chemistry. 
Hensching,  Dr.  C,  Mersej  Chemical  Works,  Brom- 
h  mist 
|>M.    Menzies,  R.  C,  [nveresk  Mills.  Musselburgh,  X.B.. 
Paper  Maker. 
ilercer,  C.  A.,  34,  Camomile  Street,  London.  E.C., 
Chemical  Apparatus  Maker. 

i    B.,  1,  Tabley  Road,  Knutaford,  Cheshire. 

Merck, Dr.  ]•;  .  Darmstadt,  Germany,  Manufacturing 

Merck  and  Co.,   University   Place; 
York  City,  U.S.A..  Manufacturing 
lerrill,  Frank  11..  2424,  Ocean  View   Avenue,  Los 
I    ■  fcoi     Bupi  i  intei 

Sheffield, 
;.  tical  Chem 
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1904    Merry.  Jno.    B.,    112.  Greenfield   Road.  Harborne, 
Birmingham,  Metallurgical  Chemist. 

1903.  Mersan,  I'erdinand  de,  Fairfield,  Chestnut  Avenue, 

Boston  Spa.  Yorks.,  Chemist. 
1905.   Merz,  Eugene,  P.O,  Box  216,  Newark.  N.J.,  U.S.A.. 

Superintendent,   Heller  and  Merz  Co, 
IsnT.   Meslans,    Prof.    M..    6,    Rue    de    Navarin,    Paris, 

France,  Professor  of  Chemistry. 
O.M.    Messel,  Dr.  R.,  147.  victoria  Street.  London.  S.W.. 

i  hemica]   Manufacturer. 

1899.  Metcalf,    Howard    l\.    Kan     Upaca    Co.,    Holyoke, 

Ma^s.,  U.S.A. 
1886.    Metcalf.  .In....   Moorfield  Chemical   Works,  Altham. 
uear  Accrington,  Tar  Distiller. 

1908.  Metcalfe,  Ernest  D.,  3,  Gracechurch  Street,  London. 

E.C.,  Secretary. 

1909.  Metcalfe.  Frank  E.,  Gloucester  [House,  Stonebridge 

Park,  London,  N.W..  Dyer  and  Cleaner. 
[906.   Methley,    Bernard,    1,    Eslaforde,   Doncaster  Road, 

Rotherham,  Yorks.,  Engineering  chemist. 
1898    Metz,   Herman  A..  P.O.   Box  753,  New  York  City. 

U.S.A.,  Chemical  Merchant. 
1905.  Metzis,  Josef,  Anglicia  Petroleum  Co.,  Drohobycz, 

Galicia,   Austria.   Manager  of  Refinery. 

1900.  Mewborne.    Robt.    C.   c  Y.  Kentucky  Tobacco  Pro- 

duets  Co.,  Louisville.  Ky.,  U.S.A..  Chemist 
1907.  Meyer,  Dr.  Erwin.  e/o  Morgan  and  Wright,  Detroit, 
Mich.,   U.S.A..  Chemist. 

1898.  Meyer,    Dr.    Franz,   c/o    R.    Wedekind    und    Co.. 

Uerdingen      a/Rhein.      Germany.    Metallurgical 
and  Chemical  Engineer. 

1904.  Meyer.  Prol.   Dr.  Richard,  Technische  Hochschule, 
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Newlands,    W      P.     I!  .     10,     Cricklade     Avenue, 

Streatham  Hill.  S.W  mist. 

Newton.  Jno.,     Manor    Works,    Rotherhithe     New 

Road.   London,  S.E.,   Manure  Manufacturer. 
Nibelins,  Axel  \Y.  T.,  -    o  Emporium   P 

Emporium.  Pa.,  U.S.  \  .  <  nemist. 
Nichols.  <  .  W.,  26    i  Street,  New   fori 

U.S.A.,  Manufa  ■     emist. 

Nichols,  E.  Remington,  25,  B 

City,  U.S  V.,  rreasnrer  (Nichols  Chemical  I 
Nichols,   -1      S  .    Si  inlei     Mount,    New    Mill  . 

gt  ■  .  p, 

l>.-.  Win.   H.,  25,  B 

City,  U.S.A.,  i  bemioal  Manufacl 
Nichols,  \\ .  II  .  i 

l  ,S.  V.,  President,  San  '  iarlos  i 
Nicholson,   Wilfred    E.,   Hunslet   Chemioal   Works. 

Leeds,  il  Manufacturer. 

Nicholson,   Win.  J.,   Ai 

Chemist. 
Niooll,    Frank,    238,    Burnlej     Road,     Accra 

Chemist. 
Nieghorn,   Albert,  c  o  Canad  '1  Manufac 

turing  i  o.,    roronto,  I  an  id  i,    \ 
Niel.l.  .1.  11  .  .    "  G 

\  .i     (J.S  V  .  Superintendent. 
Nielsen,  Dr.  Carl,  c  o  T.  Bertelsmann,  Kurae  Wall- 
faint   13,   Bn  i  •  a,  •  ■■  ran  mj  .  I 

,    37,    Jalland    Street.    Hull,    "il 

Merchant. 
Nihoul,   Dr.   Edw.,    Waremme,    Belgium,    Dn 

of  the  Liege  C  mm    j  S    iooL 
Nimmo,  Jas.,  8,  3    ->-  ■  '        Ro    I,  Soul 

g  ].;      \     lytii    I  i     emist. 

Nims,  H.  E 

Mass.,  i  .S  i.,  Chemist. 

i  va,  I  .  12,  S  i  n.imoto  Don.  Nichome, 
Sulphuric    Acid    and 

Nishikawa,    T..     Niahikatamaohi,     10,     Hongo-ku, 
Tokio,  Japan,  Chemist. 
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.    w.,    Q         ■■  .    32,    Denmark    \ 
tor. 
?'.,  31,  Horsley   SMI  Road,  Westoe,  South 
Is,  Analytical  Chemist. 
Oliver,  Wm.   Letts,   101,  Vernon  Street.  Oakland, 

Cal.,  U.S.A..  Mining  Engineer. 
Oiver,    Willie,    11,    Midland    Road,   Swinton,   near 

Rotherham,  Works  Chemist. 
Olivier,    Dr.    Louis,    18,    Rue    Chauveau-Legarde 

or  |  Revue  Generals  ties  Scien 
Ollenbach.    D.    S..    Cordite    Factory,    Aruvankad, 
tanl  Government  Surgeon. 
OUerenshaw,   S..   96,    Davyhulme  Lane,   Urmston, 

i     hnical  Chemist. 
Olmsted,  Fred.  A..  93,  Broad  Street.  Boston,  Mass., 

.  i  hemical  Engineer. 
Olney,  L  A.,  lis.  Riverside  Street,  Lowell.  M   --  . 

U.S.A.,    I'  '   Chemistry  and  Dyeing. 

Olshausen,   B.   A..    1505,  St.   Andrew's  Place.  Los 

les,  CaL,  U.S.A,  Chemist. 
O'Neill.   Chas.,   c/o    Bl  Association,   Ltd., 

4.    Norfolk    Street,    Manchester,    Chemist    and 
Colourist. 
Oppen.   Wm.    \.    Vera   Chemical  Co.,   Stoneham, 

Mass.,    D.S   \.  Chemist   and  Superintendent. 
Ormandy,  Dr.  W.  R-,  Bewsey  Cottage,  Warrington, 

-  dting  Chemist. 
Ormerod.  Dr.   Ernest.     Oak    Lodge,   St.-Anne's-on- 

Lancashire,  Consulting  Chemist. 
Ormerod.   John,    Globe   Leather   Works,  Castleton, 

Manchester,  Tanner  and  Currier. 
Orr.    A..    35a.    Bligh    Street.    Sydney.    New    South 

Wales,   Analytical  Chemist. 
Orr.  J.  B..  Crossacres,  Woolton,  Liverpool.  Chemical 

Manufacturer. 
Orr,  Thos.  W.,  Esperanza  Nitrate  Co.,  Taltal,  Chile, 
and  (communications),  c/o  W.  Orr,  50,  Welling- 
ton Street,  (ilasgow.  Chemist, 
Ortved,  Niels  C.  c/o  Hiram  Walker  &  Sons.  Ltd., 
Walkerville.    Ont.,    Canada,    Chemist    and    Fer- 
mentoloe 
Osbourne,   Jno.    P..   6,   Garrioch   Drive.    Maryhill, 

Glasgow,  Analytical  Chemist. 
O'Shaughnessy,  Francis  R.,  Home  Farm.  Tyburn, 
Birmingham,  Chemist. 

.  Prof.  L.  T..  Dept.  of  Applied    Science,  St. 
ge'a  Square,  Sheffield,  Professor  of  Applied 
Chemistry  (University  of  Sheffield). 
Osland.    Clarence    1!..     164,    West    Huron    Street, 

Buffalo.   N.V..   U.S.A..  Chemist, 
o  Sullivan,     J.,     High     Bank,     Burton-on-Trent, 

Brewing  Chemist. 
Otsuki,    Prof.    Chiri.    Photochemical    Laboratory, 
Imperial  School  of  Art.  Neno  Park.  Tokyo.  Japan, 
box  of  Applied  Chemistry. 
Ouahkoff,   John   P.,   c/o   P.   K.   Oushkofi  and  Co.. 

Moscow,    Russia,   Chemical    Manufacturer. 
Owen.     Halsall,     Newholme,     Latchford;      and 
(Journals)  c/o  W.  H.  Smith  and  Son.  Tr..  Sankey 
t.  Wan  ington,  Engineer. 
Oxley,  Green,  Lymm,  Cheshire. 

Chen 
Oxley,   John   C,    Kelcliffe    House.    Guisele} 

Leeds,   Aniline  (  olour  Merchant. 
Ozias,    Ramon    E.,   732.   Clinton   Avenue,    N 
N.J..  I    8.A,  At 


1904.   Packard,  C.  T.,  Millbank,  Bramford,  near  Ipswich, 

Manager  of  Chemical  Works. 
O..M.    Packard,  E.,  jun.,  Bi  ■  Ipswich,  -Manure 

Manufacturer. 
PH14.  Page,   Edwin  P.,  31,  rbridge, 

Worcestei 

Albert,    34,    Boulevard    Henri    IV..    Paris. 
nical  Cher 
1892    Paine,  Augustus  G.,  200,  Fifth  Avenue,  New  York 
li  nt  of  Paper  Making  Co. 
Palm,  Otto  G.,  11,  Colborne  Street*  Toronto,  Canada, 
President  (Attcaux  Dye  and  Chemical  Co.). 


1903.  Palmenberg.  0.  W.,  120,  Liberty  Street.  New  York 
City.  U.S.A.,  Consulting  Chemist  and  Fuel 
Engineer. 

1902.  Palmer.  Fred.  G.,  Athelstan  Road,  Faversham, 
Kent.    Analyst. 

18S7.  Palmer,  T.  Clialkley,  c/o  American  Dyewood  Co., 
-ter.    Pa..    U.S.A..    Manufacturing   Chemist. 

1887.  Palmer,    Thos.    C    98,    Commarical    Road    East, 

London,      E.  :       and      (Journals)      Westlington. 

Hatch  End,  Middlesex.  Engineer. 
1907.   Palmer,    Wm.    J.,    e/o    W.    H.   Holmes   and    Sons. 

Portland    Road,     Newcastle-on-Tyne.    Analytical 

Chemist. 
1900.   Parke,  Jas.,  Gow  Ganda,  Ont.,  Canada,  Chemist. 

1888.  Parker,   (has.    E..    Penketh,    Warrington,   Tanner. 

1898.  Parker.  Charles  H.,  106,  Tettenhall  Road,  Wolver- 
hampton, and  (Journals)  c/o  British  Coalite 
Co..  Ltd.,  Wedensfield.  Stalls..  Chemist. 

1891.  Parker,  Edw..  Laburnum  House,  Rushford  Park, 
Levenshulme,   Manchester.   Analytical  Chemist. 

1894.  Parker.  Dr.  J.  Gordon.  Leathei  sellers'  Technical 
College,  170,  Tower  Bridge  Road,  London,  S.E., 
Principal. 

1897.  Parker.  Prof.  Matthew  A..  University  of  Manitoba, 

Winnipeg,  Canada.  Professor  of  Chemistry. 
1901.   Parker,  Richard  H.,  231,  West   134th  Street,  New 

York  City,  U.S.A..  Analytical  Chemist. 
O.M.    Parker,    Thos.,    Severn    House,  Ironbridge,  Salop, 

Electrical  Engineer. 
1894.  Parker,  Thos.  J..  25,  Broad  Street.  New  York  City  : 

and  (Journals)  Bayonne,  N.J.,  U.S.A.,  Chemical 

Works  Manager. 

1903.  Parker,  Wm.   B..  96,  Murray  Road,  Rugby,  Chief 

Chemist  (British  Thomson-Houston  Co.,  Ltd.). 
1901.   Parker,   Dr.    Wm.    Huntington,    177,   State  Street, 

Boston,  Mass..  U.S.A..  Chemist  (U.S.  Appraisers). 
1901.  Parkes.  Albert  E..  43.  Whitehorse  Street.  Stepney, 

E.,  Analytical  Chemist. 
1905.   Parr.  Prof.  S.   W.,  University  of  Illinois,  Urbana. 

111.,  U.S.A.,  Professor  of  Applied  Chemistry. 

1898.  Parrish,    Saml..    80,    Grange    Avenue.    Chapeltown 

Road,  Leeds,  Teacher  of  Chemistry. 

1901.  Pass.  James.  Onondaga  Pottery  Co.,  Syracuse,  N.Y.. 

U.S.A..  Pottery  Manufacturer. 
1909.  Passmore.  Dr.  Francis  W.,  03,  Queen  Victoria  Street, 
London,  E.C..  Consulting  Chemist. 

1902.  Patch,    Prof.    Jas.    A.,    Syrian    Protestant    College, 

Beirut.  Syria,  Professor  of  Chemistry. 

1897.  Patchett,  Col.  Jas..  Oakworth,  Hadley.  Wellington, 
Salop.  Ironmaster. 

1884.  Paterson.  John.  Belle  Isle  Place.  Workington,  Cum- 
berland, Mechanical  Engineer. 

1887.  Paton,  J.  M.  ('..  Messrs.  Manlove,  Alliott  and  Co.. 
Ltd..  Nottingham.  Mechanical  Engineer. 

1880.  Paton.  W.  Grant,  Airlie,  Huyton,  near  Liverpool, 
Alkali  Works  Manager. 

1901.  Patterson.  Chas.  A.,  c/o  E.  I.  du  Pont  de  Nemours 

Powder    Co.,    Pinole.    Cal.,    U.S.A.,    Analytical 

Chemist. 
O.M.    Patterson.   Geo.,  c/o  The  Manbre  Saccharine  Co., 

Ltd.,    Fulham  Palace  Road,  Hammersmith,  \Y.. 

Technical  Chemist. 
1909.  Patterson,    G,    H..    lvanhoc.    Linden    Grove.    West 

Hartlepool.  Works  Manager. 
1893.    Patterson,  Harry  J.,  College  Park,  Prince  George's 

Co.,  M'l..  U.S.A..  Agricultural  Chemist, 
O.M.    Patterson.     T.     L..     Maybank,      Finnart      Street, 

Greenock.  N.B..  Sugar  Works  Manager. 

1902.  Patterson,    Win.    Hamilton,   c/o   Mond  Nickel   Co., 

Clydach,  S.O.,  Glam.,  Technical  Chemist. 
I  i  M.   Pattinson,  John,  10,  Dean  Street,  Newcastle-on-Tyne. 

Consulting  Chemist. 
O.M.    Pattison,    Jas.,    Drinmamona.    Kilmalcolm,    N.B., 

( fremical  Merchant. 
1889.    Pattison.  Percy  J..  St.  Budeaux.  Devonshire  Road, 

Hornchuivh.  Essex.  Technical  Chemist. 
1909.   Patton,   H.    G..   c/o    Fred    Rueping   Leather    Co., 

Fond  du  Lac,  Wis.,  U.S.A.,  Chemist. 

1904,  Patz,    E.    o..   215.   Water  Street.   New   York  City, 

U.S.A.,  Manager,  Berlin  Aniline  Works. 
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1908    I'  mm     David  M.,  o/o  H  Ltd., 

Powdi  i     v.  i  ,i..       k  lit,     l 

*  ihemist . 
1891     Paul,  .i  i     11.11.  Ulenlun    Road,  Blaokheatb,  8  I 

taalytii  il  Chemist. 
1900.   Paul,  Di    I.    Gordi  n,  Markel   Hall  a  ....  | 

Si  reel .  II  uddei 
1902    Pay,    WaJtei    H.,   P.O     I  Durban,    N  i 

t lo> ei hiii.  i.i    1 1    |  ■    toi   ol    Explo 
1904.   Payne,    \.  G.  C,   11,   VV'i    I    [fen-ace,   Penarth, 

Cardiff,  I 
O.M.    Payne,  J.  B.,  13,  Mosley  Street,  Newoas tie-on  i 

Manufaot  uring  i  Ihemist. 
1906.   Payne,    J.    II..    Box    76,    STorktowi      Va      U.S.A. 

Cbemioal   Engini 
1894     Pearoe    Fa  i  Moments,  Snan 

i  Ihemii  al  Muni'  hut. 
1sii7.    Pearoe,    Richard,    98,    Cornwall    Gardens,    London, 

S.W.,  Metallurj 
iss.'i.   Pearoe,  VV„  Ml'.  Chemical  Works,  Bo«  Corns 

London,    E.,   Chemical    Manufacturer. 

1903.  Pearoj .    \    C,    13    Slarlbon   igh   Mansion 

Hill.  London,  N.W.,   Director,   Explosivi 

1908.  Pears,  Thos.,  The   Laboratory,  Soap  Works,   Isli 

worth,  Soap  Manufacturer. 

1904.  Pease,  Fred N.,  P.O.  Box 503,    \it Pa.,U.S.A.. 

Chen 
O.M.    Pecbiney,  A.  1;..  Villa   Loe   Rochers,  Hyen      Vai  . 

France,  Chemical   Engin< 
1898    Peek,    Dr.    Ernest    I...    Is.    Woodhej    Road,    I 

Fen  j .  i  in'  Inn',  <  'li.'inist. 
1900.   Peck.  Lieut.  Sydney  ('..  Royal  Artilli  rj  Mess,  Wi 

wioh,  S.E.,   Lieut.,   R.A. 
1898    Peekhum.     Stephen     I'.     127,     Franklin      Street 

NYu   >  ,>rk  City,  O.S  \.  Chemist. 
1894.  Peden,  Jno.,  30,  Ardgowan  street  West,  Greenock, 

N.  B.,  Anal]  i  nil  i  ihemist. 

1909.  Pederneiras,   Lieut. -Col.    A..   Fabrics    de    Polvi 

Piquete,    Lorenci,   Sao    Paulo,    Brazil,    Director 
Smokeless   Powder   Fiietory. 
O.M.    Pedler,  Sir  Alexander,  CLE.,  F.R.S     28,  Stai 

Gardens.  Queen's  Gate,  London,  S.W.,  I'irector 

Of     PubUC      Ill-tt  Hit  lull 

ISSti.  Pedler. .).  R..  17.  Tn  I.  South  Kensington, 

S.W.,  Clerk. 

1905.  Peet,   Win.   J.,   Stockyards   Station,    l\   a   is   City, 

Kas.,  D.S.A.,  Superintendent. 
190H.  Peffer,  Harry  <'..  o  o    \  1 1 1 it 1 1 1 1 1 1 1 1 1 1   <  o    ol     ! 

East    St.     Louis,    ill..    I'.s.a  ,     Manufacturing 
Chemist. 

1906.  Peile.  Henry.  Millbura  House,  Newcaatle-on   I 

and  (Journals)  c/o  Andrew  Short,  Patent  0 

Dept.,     Ottovale,     Blaydon-on-Tyne,     Colliery 

I hvner. 
1899.   Pell,   A.,    7.    Elphinstone   Circle,    Bombay,    I 

Chemist. 
ISH7.   Pellew,  t  lias.  E.,  Columbi     I  i  ity.   New   ^ 

City,  U.S.A.,   Adjunct  Professoi  of  Chemistry. 
1904.  Pelly.   Russell  George,  3,  Wingate  Road,  Ham 

smith.  \\\.  Anal;  t  ii  al  Chemist. 
1896.   Penney.  Mulgrave  D.,  11,  High  Str©      II    II 

lytical  t  Ihemist. 
1890.   Pennock,  -I    I1  .  .    o  Solvaj    Proa      Co.,  S 

N.Y.,  U.S.A.,  Technical  Chemist. 
Iss.'i.   Pentecost,  S.  J.,  Alexandra  Mount.  Mapperley  Hill. 

and  (Journals),  Shera I  Ihii  V  » 1 

Rise,  Nottingham,  Lace  I  >■■ 
1887.   Pentermann,  H.  T  .  :!7.  Clifton  Crescent,  Peckham, 

S.E.,  Brewing  ( Ihemist. 
1892.   Peploe,    D.    H.   T.,   Underrivei    Sou        -  ik-. 

Kent. 
1899.   Peppel,    S.     Vernon,    2437,    South    Robey  Street, 

Chicago,   111.  U.S.A.,  Chemist 
1885.  Perkin,  A.  G.,  F.B.S.,  Grosvenor  Lodge,  Grosn 

Road.  Leeds,  Technical  Chemist. 
1S9S.   Pei kin.  In    I.  Mollwo,  199, Piccadilly,   London, W., 

Head  of    Chemical  Department,   Borough  Polj 

technic. 
1887.  Perkin.     Dr.     W.     H..     F.B.S.,     Fairview,     Uil 

braham  Road,  Fallowfield,  Man.  he-t 

of  Chemistry. 
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U.S.A.,  V  iter. 

Pethj  bi  idge,  \\  Ro  td,  '  lapham 

Rise,  s . \\ '..  '  In- li i i-t  and 
Peti        \    Swi iii-ton.  .       i  i,.|  i  ....  [q 

( Ihile,  S.  Amen,  a,  Anal]  lical  Chei 

N.S.W., 
i  Ihemist. 

Petsche,    H    U  .   80,   I  Hi  >.« i   A  i  enue,    JTi 

N.Y.,  1    S.A,  Chemist. 
Pettee,  Chas.  I.    W.,  i    o  Hartford  Laboratoi 

II   ii  Hold.    I   null..    I'.S.A   .    I    lieu 

Mersey   and    Imi.11   Joint 
Manchester, 


Ltd  . 
i  hambers,     Toronto, 
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Dock 

and 


rew,    Robert, 
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Kli'  ti..  ( Ihemist. 
Pettitt,    \lt..   457,   St  klyn,    N  ^ 

i    S.A.,  I  Ihemist, 
ii.  Arthur  Q. 

509,     Manning 

rfacturer. 
Peyton,    K     P.,    Chemical    Work-.    I. 

Birmingham,  Chemical  Manufacturer, 
pej  ton,  w  •  Pej  ton  t  Ihemii  .! 

667,      Mills     Building,     San     Fran 

O.S.A.,   I 
Philip,  Arnold.  Chemical   Laboratory,  ELM. 

yard,     Portsmouth,      Electro-Metallui 

Electrical    Engin 
Philip,   l'r    .Inn.-  c.   Impel 

and  Technology  ington,  S.W.,  Chemist. 

Philip]  Street,   I'.-nh    \ 

\  .1   .      U.S.A,      <  lienu-t      and 

tieer. 

P         ...  A.  i...  1  I.  Essex  Villas,  PS  llin 
Kensington,  W  '  kw. 

Philhp-.  G.   Brinton,  (Journals)  622,   I 

Pa., U.S.A., M  n"it..  t  in 
Phillips.     Hit it.     Lynwood,     Turton,     I 

Analytical  '  'hemist. 
Phillipf  >    P.   lh aaon  College, Burki, 

United  Pi  istry. 

Phillips,  S.  Chas..  47,  I  E.C., 

i  \     '  '■' 

Phillip-.  \Vn.    II     100,  Mill 

E..  S 
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!8,  \  r  toi  ia  Street, 
Westminster,  S.W..  Consulting  chemist. 

H.    M..   62,    London    Wall,    London,    E.C. 

Mining    E 


O.M.   Ridsdale,  C.   H..   Ravenscroft,   Roman  Road.   Lin 

thorpe,  Middlesbrough.  Analytical  Chemist. 
1889     Hi, deter.    L'mil   J..    Foicite    WorKs,   Landing,  X.. I.. 

U.S.A.,   Works  Chemist. 
1902.   Riederer,   Dr.   Herman   S.,   261,   West   95th  Stieet. 

New    York   City.    I'.s.A..   Chemist, 
huts.   Rigby,    Wm.    T.,    County    Analyst's    Laboratory, 

temple    Street.    Birmingham.    Public   Analyst. 
1907.   Rigg,  Gilbert,  c,  o  New  Jersey  Zm.  Co.,  Palmerton, 

bon  Co.,  Pa..   U.S.A.,  Chemist. 
1892.    Riker,  Jno.   J.,   4C.   Cedar  Street.   New    York  City. 

I'.s.A..  Merchant. 
O.M.    Riley,  E.,  2,  City  Road.  Finsbury  Square, London, 

E.C.,   Metallurgical  Chemist. 
O.M.   Riley.  J.  E.,  e/o  John  Riley  &  Sons.  Hapton,  near 

Accrington.   Chemical   Manufacturer. 
1905.   Riley,    Louis   J.,    8,   Newton    Road,    London,    W.. 

Chemist. 
1S99.   Rink.    Arnold.    11.    Bridgewater   Street,    Barbican, 

London.  E.C.,  Tannin  Extract   Manufacturer. 
18S9.   Rintoul.   Wm..   "  Lauriston,"   Ardrossan,   Ayrshire, 

Explosi  ves  Chemist. 
1901.   Ripley.  Philip  P.,  7.  Abbott  Street.  Andover,  Mass., 

I'.S.A..   Chemist. 
1909.   Rising.   Albert   E..   c/o  General   Chemical  Co..   25, 

Broad   Street,   New   York   City,   U.S.A.,   Manu- 
facturing Chemist. 
1909.   Roberts,    Alfred    R..    e/o    Sunbeam    Incandescent 

Lamp      Co.,      225.     Dufferin      Street,    Toronto. 

Canada.  Chemist. 
1907.   Roberts.  Chester.  Swarthmorc  College,  Swarthmore. 

Pa..   U.S.A.,  Superintendent. 
n.M.   Roberts.    F.    G.    Adair.    Oak    Hill   Lodge,    Frognal. 

X.W..  Chemical  Manufacturer. 

1901.  Roberts,  H.   E.   I".,  c/o  British  Explosives  Synd.. 

Pitsea.  Essex.  Chemist. 

1907.  Roberts.  Percy  R..  c/o  Blumenthal  &  Co..  Wilming- 
ton.  Del.,   I'.S.A..  Leather  Chemist. 

1885.  Roberts.  R.  Wightwick,  Plazuela  Justicia  30. 
Valparaiso.  Chili.  Analytical  and  Consulting 
Chemist. 

1900.  Roberts.  Wm.  Brittain,  Wildeispool  House,  War- 
rington. Brewer  and  Analyst. 

1902.  Roberts.    Wm.    H..    4.    Sugnall    Street,    Liverpool. 

Analytical  Chemist. 

1902.  Robertshaw.  ('has  I)..  c  o  ('has.  Price  and  Co., 
Oilworks,   Belvedere,   Kent.   Analytical  Chemist. 

1891.  Robertson.  Alex.  A.,  Riversdale,  Cressington  Park, 
Liverpool.  Technical  Chemist. 

1S97.  Robertson.  Andrew  J.,  2,  North  Ninth  Street.  Rich- 
mond. Va..  I'.S.A..  Analytical  Chemist. 

1909.  Robertson.    F.    A.,    492,    Euclid    Avenue,  Toronto. 

('ana. la.  Chemist, 
1900.    Robertson,    .las..    Barncraig,    South    Medrox,    by 
Glenboig,  X.B..  Analytical  Chemist. 

1910.  Robertson,  Joseph  G.,  Messrs.  Ewing  and  Robert- 

son,  Empire   Works, JCarntyne,   Glasgow,  Manu- 
facturer. 
1891.   Robertson,    Dr.     Robt.,    Research    Dept..    Royal 

Arsenal.  Woolwich  ;    and  (Journals)  29,  Charlton 

Road.   Blackheath,   S.E.,   Analytical   Chemist. 
1910.   Robertson,      William,     Chemical      Dept..     Central 

Technical    College,    Exhibition    Road,    London, 

S.W.,    Lecturer  and    Research  Assistant. 
Is97.   Robinson,     clarence   J.,    Westerleigh,   West     New 

Brighton,  N.Y.,  I'.S.A. .  Chemist. 
1904.   Robinson.    Prof.    Franklin    ('..     Bowdoin    College, 

Brunswick.       Maine.       I'.S.A..       Professor       of 

Chemistry. 
!9ii2.   Robinson,  Hy.  Fi.-hwick.  Culcheth  Chemical  Works. 

Newton       Heath,      Manchester,     Manufacturing 

Chemist. 
it  M.    Robinson,  H.  H.,  42.  Penywern  Road.  Earl  -  Court. 

S.W..  Analytical  Chemist. 
1907.    Robinson.     Herbert     W..     Robinson     Bros..     Ltd., 

I'y.lcts    Green,    West    Bromwich,    Staffordshire, 

Tar   Distiller. 
O.M.    Robinson,  Jno..  8,  Kalu dab  Terrace,   Albert    Road, 

Widnes,  Chemical  Engineer. 
O.M   Robinson,     .los..     Parnworth,     Widnes,     Chemical 

Manufacturer. 


■  ■I     HKMI 


Now 


|ss;     Ri  b   won,    I  liom 

\  '   hill,  N.  !'•. .  i  hen 

1902.  Robil  2(KI,    \\  >rth   Street,    \.  »    York 

City,  1    v  \  -  Si  ientitic  Brewer. 
1884     Rodger,  Edw.,  I,  ( 1n.ii  i  » .  \\ 

1904.  Rod  ei    Robert ,  Uovon 

Inn  Passage,  Strand,  I don,  W.C.,  Clu 

1905.  Rodger,    R.     I...    Suffolk    Hou 

London,  E.C.,  Mo  ilii 

1909.  Rody,  Franz  A.,  132,  i  ondil  Street    II...  imond,  Lnd  . 

U.S.A.,  Chemist. 

1904.  Roeber,    Dr.    E.    !■'..    239,   Wi 

5 ...  k   en  v      l    S  \      Editoi    (Mi  tallui 
i  li  nil.  il  Engincei in| 

1903,  Roeloiaen,   Dr,    J.     \ !    Di  till  ition 

Middlesbrough,   5Toi  ks.,   \\  orks 

1910.  Roessler,    Dr.     I  ..     RoesBlei     S     Hasslaohci 

(  hemical     Co.,     Perth     Amboy,     N.J.,     I 
('In  ii 

1906.  Rogers,  Di     Ulen,  Pratl  I  Brook  yn,  N.5  . 

U.S.A.,  Re  .■  ii  ch  <  !hemist. 

1900.  Rogers,  ( !eo.   J.,   Pel  ks,    Burr) 

Port,  South  W    Ii  aist 

1890.   Rogers,     Harry,    ■■.    Stoke    Newingi  mon, 

London,  N. 

1908,  Rogers,  Hai  rj  \'..   \sh  Street    Qki   ton,  l <■  i  bj   I 

Engine,  r 

1907.  Rogers,  Henry  ]  [ngi  le,   Fei  ro 

Carril  •  If  Buenos    Urea   .1  Pacifico,  2.">  de  Vlayo 
277,   Buenos     Aires,      Argentina,     An 
Cemenl   Expert 

1909.  Rogers,    Herbert,   Stenninj     li  Colwell    i: 

Retford,  Notts,  Rubb  i  Worl     Chemist. 
1899.   Rogei  .   John,   i     i    Nobel's    Explosives  Co.,    Ltd., 

Nobel  House,  Glo 
1909.   Rolker,   Herman    F.,  imer    Naval  Stores   Co 

Savannah,  <  la.,  I  I.S.  \  ,  I  hemist. 
10(i7.  Roller,   Frank   R.,  525,  31sl   Street,  Oakland    I 

U.S.A.,  Powder  Works  Superintendent. 

1898.  Roller,  H.  ('.,  493,  Central  Avenue,   Newark,  Y.I. 

U.S.  \..  Superintendent. 

1899.  Kollin.  Chas.,  Bylton,  EastJarrow  on  Tyne, Chemical 

Manufacturer. 

1903.  Rolbn,  Hugh,  6,  Holli    Terrace,  Riding  Mill-on-l 

Chemii  a!  Manufai  turer. 
O.M.    Kolliii.  J.  i',  1.  SI    Nichi  Newcastle- 

on-Tyne,  '  'hemical  Manufacturer. 
1007.  Rolpli.   George   M.,   e  o   California   and    Hawo 

Sugar  Refining  i        I         ett,  Cal.,  U.S.  i  , 

I;,  liner. 

1905.  Romanes,    .1,     W.,    Casa    Colon,     B  Spain, 

Chemical  Engineer. 
O.M.    Roseoe,  Rt.  Hon.  Sir  Henry,  F.R.S.,  10,  Bramham 
Gardens,    South    Kensington,    S.W.,    Consulting 
Chemist, 

1904.  Rose,  .In....  Wicken  House,  Stretton,  near  Warrine- 

ton,  Technical  <  hen 

1901.  Rose,  Jno.  Leonard,  45,  D<    Parys  Avenue,  Bedford, 

Chemist. 

1902.  Roseburgh,   Prof    T.    I.'..   150,  Wes<   Newell  St: 

Syracuse,   N.Y.,    U.S.A.,    Professor  of    Elei 
EnginccriiiL'. 

1897.  Rosengarten,   Di    Geo    D.,   P.O.  Box   1625.  Phila- 
delphia, Pa.,   U.S.A.,  Ma  Chemist 

1896.  Rosenheim,    Dr.    Otto,   68,    Belsize   Park   Gard 
Hampstead,  N.W.,  I  '  hemist. 

1887.  Ross,     \K  \.     I     J.,   Tayavalla     I  .  Falkirk, 

N.  1!..  Chemii  al   M  urer. 

1893.  Ross,   Arthur,   1,  Glengall   Road,  Old  Ken!    B 
London,  S.E.,  ist. 

1900.  Ross.  Raymond,  Public  Analyst's  Office,   Burnley, 

Lancashire,  Analytical  Chemist. 

1906.  Rossi,  Auguste  J.,  c  o  Roessler  Hasslacher  Chen 

Co.,  Perth  Ambo     N.J.,  U.S.A.,Min 
1900.  Rossi,  Louis  M  .  •    o  Perth  Amboy  I  Works, 

Peril,  N.J.,  U.S.A.,  Mining  I 

1906.  Rossiter.   K.  C,  4,  Smethwick, 

Bin      -  ham,  Chemical   I 

1888.  Rothwell,   C.    F.    Seymour,    Photographic    \\ 

Mobberlev,  Chi  tnist. 


1008    Rothwell,    Herl 

| 

O.M.   Rol  i  ■,    '■'■■   <    i 

ll      \\  .     Vngl mi 

Vii-to        l  i       i 

1903.  Rouse,  Win     10,  Hermits 

•    u  I 

.  >  \l     Rowland,  \\    I.  .  1800  Philadelpl 

Pa.,  I    S.  V.,  Chi  n 

1904.  Rowley,    Ernes!    W.,   Chemical    Lab 

motive    Department,    Noi        I  I      Iway, 

!  on-T)  no, 

...  i.   Londoi  ,  W.C., 

anil  mi.     Inn,: 

\l.  l.illui  | 

1901.  Rowl  I  Anilim    i 

100,    \\  illi mi   Mo  el .    N(  w    York 
f,  U.S.A.,  I  hemist. 

I 'ml     Ro  S    I:..  1,  Beeohw I,  Kendal,  H 

land,  i  h<  ■ 

on   II  .  ...  U  imbourni    l:    id,  '  ilj   Road, 
>  ■ 
Royli .  i  1. 1     I.  .  i.  \\  igi  mi  Road,  W 

O.M    i  W.,  St    Andrew  -  I  hambi  rs,  20,   All 

Square,   Manchester,  Chemical    Engineer. 

1902.  Riicker,   l  >i     Hermann  von,  91 

o,  N.Y.,  U.S.A     '  hemiat 
1896.   Ruddook.  Fred.  G.,  Corporation  Stm  _'..n. 

mist 
1895  d    Sutton   Alkali   \\..ik-.  St   H. 

il  i  hemist 

1908.  Rudolf,  Prof.  Norman  >..  Dept  ol  Applied  I 

Indian    Institute  of   Soieni  India, 

and     [Journals]      Roj  .1  >  lub,     02, 

Si                                    Ion,  S.W.,   P 

1909.  Rudorf,  Dr.  G.,  34,  I  Muswi  II  I 

London,  .Y,  Manufacturing  Chemist. 
1884.   Ruffle,    Jno.,    Musley,    Ware,    Herl    .    Consulting 
i  hernial  and    Eli 

1905.  Riiger,  Richard,  93,  Hale  Road,  Walton,  Liver] 

Chemist. 
i.   Knlil.  Louis,  '■  "  Roessli  I  Hassl  chei  •  hen 

Co.,   P.O.    i  W 

U.S.A.,  I  Merchant 

1909.  Ruiloba,   J.    A.,   ...    I    -  71, 

Broadway,  New   York  City,  U.S.A.,  Bngii 

i '  \|.   Rumble,    '    .     Bell il     U  oi  ks,     B  ana 

rnals)  9,  Sangora   Road,  New  Wandsworth, 
don,  S.W  .  i   iii.ll.-  Works  I 
1899.   Rumbold,    Wm.    R.,    Calverley    Lodge,    Tunbi 

Wells,   K 
1895  Rump,  Ernest,  The  Leeds  P  Works,  Runslet, 

Leeds, 
1903.   Runyan,  Eln  I  ins  Building,  \\ 

I  I- 1      .     I    .S      . 

Batley,  5  lyst 

■•.    Russell,  I  >  -\  Id,  i  fedharn,  Marl  I   .ml. 

Paper  Maker. 

1908.  Russell,  Walter  M..  Offii  City 

Ball     I                        H.S.A..  Industrial  Chemist. 

1910.  Russell,    William.    146,    1'.  •  I    I! 

I.- 1    ashire. 

1901,   Ru                     .  312,  Wesl  97th  Stan  et,  Hi  r   fork 

\..  i  hemist. 

1905.   Ruttan,  Prof.   R.   F.,  Mo                  Ity,  McGill  I'ni- 

versity,    Montreal,  Canada,    Pi 

istry. 

I. ml i    Ryall,    W.    E  .    109,  Burford    Road,    Nottingham, 

..list. 

1905.   Ryan,    Prof.    F    I         ■'  >um  P  i  -•■.    Davis 

and  Co.. 

D 

irint!   <  demist. 
1910.  Rj  5  ■'■  Canada. 
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Ulverston,   Lancashire, 

Middlesbrough-on-Tees, 
Monadnook     Building, 


Saalfeld.  Adolphe,  2,  South  Kim:  Street,  Manchester, 
mica]   Merchant 

Dr.  L,  114,  Pearl  Street,  New  York  '  ity, 

isulting  Chemist. 
Frederic  A.,  irentide  Paper  Co., 

P.Q.,  Cai  tda,  Paper  Marin- 
turer. 
Sabin,  Alvah  H.,  4:!-'.  Sandford  Avenue,  Flashing, 

N.Y.,   U.S.A.,  Chemist,   Varnish   Works. 
Sadler,   A.    B.,   Sand   Ball, 
Ihemist. 
Sii     Samuel     A., 
r  Manufacturer. 
■      Philip     B.,    946, 
Chicago.   111..   O.S.A.,    Consulting    Chemist    and 
Engi; 
Sadtler,   l>r.  S.   P.,   145,  North  10th  Street,  Phila- 
delphia, IV.  D.S.A.,  Consulting  Chemist. 

D]  v  v  .  ,  ,,  Samuel  P.  Sadtler  ami  Son, 
39,  South  loth  Street.  Philadelphia,  Pa..  I'.S.A., 
Analytical  and  Consulting  Chemist. 

Edward,  c  o  W.  C.  Nickels,  41.  Cheapside, 
i  m,    K.i  .,   '  Sonsulting   chemist. 
Sahm,  Louis  N.,  22,  cliff  Street.  New  York  City. 

3    \  .    Chemist. 
Saikd,  Kenkiehi.  c/o    Kikuchi    Law    Office,    Uchi- 
ai-oho,  Kojimachi,  Tokyo.  Japan,  Chemist. 
in,  A.  ('.union.  I.  Fenchurch  Avenue,  London. 
E.C.,    Consulting   Chemist. 
Salamon,   Jno.,    Rainham,   S.O.,   Essex,   Manufac- 
taring  <  ihemist. 

ifeld,  Dr.  E.  von.  966,  Madi.-on  Avenue. 
v.  N.Y.,  O.S.A.,  Technical  Chemist. 
Samuel.  Man  us  R.    \  .  12.  Minories,  London,  E.C., 

Merchant. 
Samuel,     W.     Cohden.     00.     Croxted     Road.     West 

Dulwich,  S.E.,  Analytical  Chemist. 
Samuelson,   Francis  A.  E..  Sir  B.   Samuelson  and 
.    Ltd..   Middlesbrough,  Ironmaster. 
iir.  Eenrj  J.  S.,  University  College,  Notting- 
ham.  Lecturer  and  Demonstrator. 

s,xteii.  Skutskars  Sulphite  and  Soda- 
pulp  Mill.-.  Skutskar,  Sweden.  Chemist  and 
Mill  Man 
Sander-.  J.  McConnell,  c/o  Direcion  General  de 
Aduanas,  Palacio  Nacional.  Mexico,  D.  F., 
Analytical  Chemist. 
Sanders.  Warren  \\\.  127,  Vernon  Street,    Gardner. 

Ma--.,   U.S.A..  Chemist. 
Sanderson,  John,  c/o  1!.  S.  Cohen,  Ltd.,  15.  Clerken- 
well  Close.  London.  E.C.,  Chemist, 

T.    I  risp,    Dubois   Avenue,    West   New 
ton,  N.Y.,  U.S.A.,  chemical  Engineer. 
Sandig,   A.,    P.O.    Box    702,   Chicago,    111..    U.S.A.. 

Manager. 
Sanford.  I'.  Gerald,   14.  Wellington  Road.  Croydon. 

Public  Analysl  and  Consulting  Chemist. 
Saniter.   E.  H..  Strafford  Villa,   Moorgate.  Rother- 
ham.  Analytical  <  ihemist. 

.  Dr.  Geo.  W..  e/o  The  Carpenter  Steel 
1  Beading,  Pa.,  U.S.A.,  chemist  and  Metal- 
hirgi-t. 

t.  Ledyard  W..  10,  Dana  Street,  Suite  508, 

bridge,   Ma  i     3.A.,   Chemist. 

Saunders,  Lewis  E.,  123,  Buffalo  Avenue,  Niagara 

Falls,  N'.V..  D.8.A.,   Electro-Chemical  Engineer 

Saunder-,  Walter  M,  20.  Dewey  Street.  Olnevville. 

R.I..  U.S.A..  Analytical  I  Ihi 
Sawers,  Wm.   D.,  7,    Minard    Road,    Partiek    Hill. 

Glasgow,  Chemist. 
Saxe.  Joel  B.,  P.O.    Bos   554,    Montreal,  Canada. 

-igmond,  107,  Manhattan  Avenue.  New  York 
A  .  Manufacturing  Ch. 

5,    Orchard    Load,    High    Barnet, 
Herts..   Metallurgical  Chemist. 

I       3  .  Nobel  Villa,  Stevenston,  Ayrshire. 
F.xp 


1895.  Scales,    F.    Shillington,    Redcourt,    Adams    Road, 

Cambridge. 
1899.  Schaak.  Dr.  Milton  J.,  108.  Penn  Street,  Brooklvn. 

N.Y.,  U.S.A..  Chemist. 
o.M.  Schaok-Sommer,  Dr.  G.,  87,  Victoria  Street,  London, 

S.W..  Sugar  Refiner. 
1908.  Schad,   Dr.   Philip,   Wilmington   Park.   Northwich, 

Cheshire,   Manufacturing  Chemist. 

1899.  Sehaefer.   Dr.   L..   Maywood.   N.J.,   U.S.A.,  Manu- 

facturing Chemist. 
1903.  Schanche,  H.  G.,  3401,  Gray's  Ferry^Road,  Phila- 

delphia,    Pa.,    U.S.A.,   Chemist. 
1908.  Schatzmann.     Dr.     Paul,      Isleben      bei      Fluelen, 

Switzerland,   Chemist. 

1908.  Scheele,   Edward  H.,  3,  Lloyds  Avenue,   London. 

E.C..  Chemical  Merchant. 

1903.  Scheidel,    Dr.    Aug.,    Mutual    Life    of    New    York 

Building,      Martin      Place,      Sydney,      N.S.W., 
Australia.    Managing   Director. 
1880.  Schellhaas,    Henry    AIL,    Thornhill,    Beach    Road, 
Hartford,   Northwich,   Mechanical   Engineer. 

1904.  Schenck,  Henry,  15,  LTniversity  Place,  New  York 

City,  U.S.A. 

1894.  Schidrowitz,   Dr.   P.,  57.  Chancery  Lane,  London. 

W.C..  Research  Chemist. 

1905.  Schill.    Dr.    Emil.    c/o   G.    Siegle   Co.,   Rosebank, 

Staten  Island.  N.Y..  U.S.A..  Chemist. 

1909.  Schlagintweit,    Theo..     94,     Market    Street,    Man- 

chester. Imperial  Cerman  Consul. 
1902.   Schlegel,  Jno.  WTm..  cor.  Main  and  Toledo  Avenues, 

Elmhurst,  Long  Island.  N.Y..  U.S.A.,  Chemist. 
1893.   Schleicher.  Francis  J..  38,  West  Tenth  Street,  Long 

Island  City,  N.Y..  U.S.A..  Technical  Chemist. 
1902.  Schlesinger,    Basil    E.,    Brookline,    Mass.,    U.S.A., 

Chemist. 
1901.  Schlichting,  Emil.  38,  Cranberry  Street,  Brooklyn, 

N.Y.,  U.S.A..  Chemist. 
1908.  Sehmatolla,   Ernst,   317,    High    Holbom,   London, 

W.C..  Consulting  Chemical  Engineer. 

1905.  Schmidt.    Herman    B.,    2523,    Essex    Place,    East 

Walnut    Hill,    Cincinnati,    Ohio,    U.S.A.,    Manu- 
facturing  Chemist. 

1900.  Schmidt.  J..  52.  Oamberwell  Green,  London,  S.E., 

Works  Manager. 
1907.  Schmitt,   Charles  A.,   The  Carter's   Ink   Co.,    172, 
Columbus      Avenue,      Boston.      Mass.,      U.S.A. 
Chemist. 

1900.  Schneible,  Joseph,  842,  Elk  Street,   Buffalo,   N.Y.. 

U.S.A.,  Chemical  Engineer. 

1901.  Schneider.   Edw.  J.,  c/o  Electro-Metallurgical  Co., 

Niagara  Falls,  N.Y.,  U.S.A.,  Chemist. 
1899.  Schniewind,   Dr.   F.,  c/o  German  American  Coke 

and    Gas    Co.,    17,    Battery    Place,    New    York 

City,  U.S.A..  President, 
1904.  Schniewind,  Heinrich,  Jun..  Susquehanna  Silk  Mills, 

18,  West  18th  Street,  New  York  City,  U.S.A., 

Vice-President   and   Treasurer. 

1907.  Schober,   Prof.   W.   B.,   Lehigh  University,   South 

Bethlehem,  Pa.,  U.S.A..  Professor  of  Chemistry. 
1897.  Schoder,  Dr.  Robt.,  6,  Brandreth  Road,  Balham. 

S.W.,  Chemist. 
1904.  Schoeller,  Dr.   Walter  R.,   (subsn.)  27,   Rue  de  la 

Justice,    Antwerp,    Belgium,    and    (Jnls.)    c/o 

Alff  and  Co.,  Hankow,  China,  Analytical  Chemist. 

1902.  Schofield,  Jas.  A..  The  University,  Sydney,  N.S.W., 

Australia.  Lecturer  in  Chemistry. 

1908.  Seholefield,   Fred.,   c/o   R.    P.    Lawson   and   Sons, 

Britannia    Wrorks,    Hulme,    Manchester.    Works 
Chemist, 
O.M.  Seholefield,    H.    E.,    Edge    HiU    Chemical    Works, 
Liverpool.   Chemical   Manufacturer. 

1906.  Schroeder,  C.  M.  E.,  221.  Pearl  Street.  New  York 

City,   and   (Journals)   Rutherford,   N.J.,   U.S.A., 
Analytical    Chemist. 

1895.  Schroeder,  E.  August,  c/o  Church  and  Dwight  Co., 

30.  Ash  Street." Brooklvn.  N.Y..  U.S.A.,  Chemist. 
1908.  Sehiill,  Gustav,  Messrs.   Carl    Schleicher  &  Schull. 

Diiren,      Rheinland,      Germany,      Filter     Paper 

Manufacturer. 
1906.  Schulten.  Dr.  C,  P.O.   Box  279,  Calcutta,  India, 

Analytical   Chemist, 
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1904.  Sol  i:  .    140,    I  5  ork 

City,    I    B.A.,    Mineral    W    I 

1901.  Si-hlllt/.-.     W  ii 

Sill,    Long   [gland,    N.Y.,  1    S.A 
I89S    Si  I  Bppl     i     Dr.  |.  C,  1 166,  D  ;.lvn, 

N  S  .  I    s  \  .  i' Iting  i  IhemiBt, 

I89S.    Sill wal'.     Di       I.,     i 

\nlmli.  i  lermanj  .  Technii  al  CI  emist. 

1908,  Schwalbe,    Dr.   I  arl  G.,    Ros  dorli  III. 

1 1. n  m  I  mi      Germs  I 

Hochschule). 
1907.  Schwamin,   l 

Street,  X.u    York  City,  U.S..S 

1902.  Sohwai  i,  Gnsl         I  i  mioal   i  o 

Will  Stree  .    \.  »    V.irk  City,   U.S.A 
1889.  Sohweioh,  Emile.     8ei  Mond,  Emili 

1903.  Sohweickert,    Karl,   38,  Jacques    Avenue,    Rahway, 

N.J.,  U.S  \    Chi  i 
1894    Sohweitzi  r,  Dr.  II  .  117.  Bud  a 

Cn  v.  I  .S.A.,  i  Ihomical  E  ■ 
1906.  Sohwerin,   Lorenz   I:  .        i  I  \ ,  . 

Bainbridge,       N.Y.,       I  .S.A.,       Via    Pri  iident, 

Casein  Co. 
1906.  Scott,  Alex.  C,  o  o  M<     i      II. at   I  Sehi  ntheil, 

Western     Mail     Chambers,    Cardiff,     Explosive* 

Manufacturer. 
1891.  Seott,  Andrew,  Royal  Gunpowdei  Factory,  \V. 

Abbey,  Essex,  Analytical  Chemist. 

1906.  Scott,  A.  Putnam,  o/o  General  ]  I:. 

search   Laboratory,   Schenectady,    X.A  .    [J.S.A., 
Metallurgist. 

ISS'.I.    Srott.    Kmrsl    I.      I 

Ltd..     Northern     Assurance     Buildings, 
re,  Manchester,  Soap  Works  Chei 
I  s'.is.  Soott,    Ja  .,    i   iwnpore    Woollen    Mills,   Cawn] 

India,   Chei 
1894.   Scott.   Jno.    Gillespie,    Annisli 

Corstorphine,   Edinburgh,         A  mist. 

1902.  Scott,  Walter,  i    o  Thi    Powell  Duffryn  - 

Co..   Ltd.,   Areraman,   neai     Al 

1907.  Scott.  Win.  r.  ,    o   Madison  Woollen  Co.,  Mo 

Maim.   U.S.A.,   Manager. 
1889.  Scovell,  M.    A.,    Agricultural    Experiment  Station. 
Lexington,      Kentucky,      '    S   A,        Agricultural 
Chemist. 
.     L904.  Scoville,    Wilbur    L..    c/o    Parke,    Davis,    t 
Detroit,  Mich.,  U.S.A..  Analytical  Chemist. 
O.M.  Scudder,   F.,  Mersey  and   Irwell  Joii  mittee, 

44.  Moslem  Si  reel .   " 

1906.  Seabury,    Richard    W.,   i    o    I 

Boonnm.   N.J.,    U.S.A.,  Factory  Superintendent. 

1909.  Seager.    Dan    G.,    Box    57,     rhebes,    111..    U.S.A., 

Chemist. 
1889.  Searl,    Albert,    Montreux,    Victoria    Road,   Sidcup, 

Kent,  Technical  Chemist. 
1898.  Searle,  Alfred  B.,  Cliftonville,  Claremont,  Sheffield, 

Analytical  Chemist. 
1905.  Seaver,   Joshua,    7.    Wesl    Seventl  South 

Boston,   Ma    ..   U.S.A.,   De  del   in  Dyi 

i  'hen. 
1901.   Sederholm.    Erik.    K.    Flottans    Varf,    Stockholm, 

Swed       ■     ■   nisi  (Royal 

1905.  Seebohm,  H.  C.  A.,  117,  Hudson  Street,   New  York 

City,     U.S.A.,     Importer     of     Dyestuffe 
Chemi 
L905.  Seeker,  A.  F.,  L60,  Midwood  Street,  Brooklyn,  N."5  . 
U.S.A.,  Food  Analyst. 

1907.  Seelemann,    Dr.  A..  Uhlenhorsterwi 

Germany,     Managing    Director    of      I 

Works. 
1893.  Sefton-Jones,  Berbert,  285,  High  Hoi  born.  London 

W.C.,  Chemist  ami   Patent  Agent. 
l!in7.  Seidensticker,  Lewis  ■!  .      o  Wan..!  Sngtu   Refining 

Co.,  Edgewater,  N.J.,  U.S.A.,  Chief  Chemist. 
1896.  Seldner,    Rudolph,    1395.    De  ■-    Si  oklyn, 

X.Y..   U.S.A..    Manufacturing  Chemist. 
IIHI4.  Seligman,  Dr.   Richard,  I I  Bousi    J'! I.  Strand. 

London,  W  .('..  Chemist. 

1908.  Sellen,  Elijah,  G  "   'tion 

Montreal,  Canada,  Chemist. 
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Huildemfipld.    UiQini 
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1910 

I :    i  irch  Studi 
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Mill  I 

1900  Bets,  i     I  '.,  Bercul  ini  am     U 

.'I  M|,. 

I  •  i   .1    B.A.,  (  hemical  l 
i  896.  Sej  I'  i    '  lion 

hernial    ind 

1901  Tom  G.,  26,  Kartlaki    Ri  ad,   fl 

1. 1\. 

Ltd., 

I'lni  I  |.     i  i 

1906    Shadbolt,   I  y 

KllgilM  .  r 

1906,  Bhah,    Prof.   B.  J.,  Dl  Del 

Pole,    Ahmedabad,  [ndi ..  Profi 
inwald,  R,  I...  inn.,  Bound  Brook,  \  .i  ,  i    8.A 

1906.  Shanklan  ],1  Wood- 

bonne,  tfotts.,  M  inager. 
1898,  Shanks,    Arch.,    Bridgend    Mill-.    Dairy,    Ayrshire, 

N.B.,  I  ihemist, 
1908J  shanks.   John,    Dalmeny    Book,    Barrhead,    N  B 

Shirley  Manor,  Wyke  ford, 

HIT. 

1909.  Sharp,  James  I...  Thorn  Bank,  Marple,  Cheshire. 
Chemical  Representative  (Meister,  Lucius,  and 
Braning). 

i  ,  Eollj  Villas,  Sutton  Lane,  Middle- 
wich,  Cheshire,  Works  Chemist. 

1905.  Sharpies,  Philip  P.,  22.  Concord  Avenue,  I  ambrii 

.  U.S.  \..  President  (M  '1    Coal  Tsu  I 

iheu    P.,    26,    Broad    Street,    Boston. 
.    !  .S.A.,    Analytical   (  hernial. 
1900.  Sharwood,    W'm.  J.,  c/o   Homeetake   Mining   I 

ith     Dakota,     U.S. A..     Metallurgical 
Chi  u 
1900.  si,,t i i.,k.  a.  I  Soli  Detroit, 

Mich.,  U.S.  A..  Chemist. 

1906.  Shaw,    II    G.,   Box  373.   Barbertou,  Ohio,   C.S.A., 

1908,  Shaw,  Dr.  T.  P.,  1022,  Do  Montreal, 

i  Doctor  of  Medicine. 

I!mi4.  Sneddon,     Frank,     5,     I'.  Road,     Walsall. 

i  e  Master. 

1905.  Sheldon,   John    C,    B,    Glenbank   Terrace.   Lei. 

N.B.,  chemist. 

1903.  Sheldon,   Dr.   X.   1...  Cordite  Factor}     Anminkad, 

Xil-iii  Hills.  India,  Works  \|  .., 

1892.  Shenton,  Jas,  P.,  37,  Torbaj    Ro    l.  ChoTltou-cum- 

Sardy,  n  niat, 

1889.  Shepard,  Dr.  Chas.  U„  (comm  P.O.  Box 

12.    Summerville,    S.I  P.O. 
Box  284, 

1906.  Shepard,  Jas.  B-,  Experimental  Station,  Brooks 

U.S.  A       Agrii  'lltliral  Clli-Hiist. 

1907.  Shepheard,  Fred.  G.,  5,  University    I  ray, 

Ireland,  chemist. 

1904,  Shepherd,  A.  B.,  Copenhagen  Oil  Mills.  Limeho 

alytical  Chemist. 
1900.  Shepherd  Adelaide  Road,  London, 

\.W  ml    Maker. 

1893.  Shepherd,   II.    II.    B  Mount    Pleasant 

pton,   X.r 
-    Shepherd,    Reginald    des    I'..    I  lory, 

Rhodi  Printworks 

•     phen     W..     Br  rporation 

Chemical   Works.    Frixmghall,    Bradford,    York-.. 
Works  Mm 

0   Aluminium   Co.   of    America, 
Niagara   Falls.  X.Y..  U.S.A.,  < 
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Uuminium  <  Ire  <  '>•■.   East   St. 
-.  111..  U.S.A.,  Chem 
Shields,   l>r.  John,  Minas  de   Rio    [Into,   Prov.  de 

Huelva,  Spain,  Chemist. 
Shilstone,  Herbert  M.,  i    o   Penick  and  Ford,    Ltd., 
4 1  r..    South    Front    Street,    N<-\\    Orleans,    La., 
-   \  ,  Analytical  Chemist. 
Shimomnra,      K..     Shinkarasumaro       Kojinguchi 
'ii.  Kyoto,  Japan,  Professor  of  Chemistry. 
Shimose     Masachika,     110,     Hakusan-Gotenmachi, 
Koisbikawa,  To         Jap  a,  Che    ica]  Engineer. 
ShishkofT,  Sergins    V.  Perm,   Russia,  Glass  Manu- 
facturer. 

ill.  Arthur  S.,  i    o  Orford  Copper  Co.,  New 
ton,  si..  XV.  U.S.A..  Chemist. 
Sholes,  Chas.  E.,  164,  Front  Street,  New  York  City, 

U.S.  \..  Chemical  Agent. 
Shonk,  Albert,  87,  Dartmouth  Road,  Hendon,  N., 

Analytical  Chemist. 
Shores,    Dr.   Jeff.    H.,    King's    Road,    Wallsend-ou- 

Tyne,  Chemist. 
Short,     Andrew,    Choppington,    .Morpeth,    Works 

Chemist. 
Shoubridge,  Sydney  Y..  M.I.C.E.,  Gasworks,  Lower 

Sydenham,  S.E.,  Gas  Engineer. 
Shukoff,    Dr.    Alexis     \..    Borowaja    Xo.    86,    St. 

Petersburg.   Russia,   Technical  Chemist. 
Shuler,  Darius  P.,  Sudbury,  Ont.,  Canada,  Chemist. 
Shutt.     Frank    T..    Central     Experimental    Farm, 

Ottawa,   ('.mafia.    Agricultural  Chemist. 
Shuttleworth,     E.     B.,     220,     Sherhonrne     Street, 

Toronto,  Canada.  Chemist. 
Siau,   Raymond  1...  Springfield   Brewery,   Wolver- 
hampton, Research  Chemist. 
Sibley,  Samuel  E.,  13,  Cook  Road.  Centennial  Park, 
Sydney,  X.S.W.,  Australia.  Technical  Chemist. 

Fred.    P.,    1422.    Montana    Street,    Chicago, 
111..    D.S.A.,   Analytical   Chemist. 

I,  Alfred.  59,  Elm-  Head.  Clapham  Common, 
S.W.,  Technical  Chemist. 
Silbcrrad,  Dr.  Oswald.  Sunny  Croft.  Buckhurst  Hill, 

Essex,   Research  Chemist. 
Silvester,  Harry.  78,  Holyhead  Road,  Handsworth, 
Birmingham,  Analytical  and  Consulting  Chemist. 
Sim,  Wilfrid   A.,  rs/o   Wm.   Sim  and  Sons,  40,  Jane 

'.   Leith,  N.R.,  Colour  Manufacturer. 
Simmons,    Wm.    H.,    ( lakleigh,    Stoke    Newington 

:.  X..    Analytical  Chemist. 
Simon,  Dr.  A..  55  56,  Hishopsgate  Street,  London, 

K.c..  Chemical  Engineer. 
Simons.  Albert  J.,  Pontianak.  Dutch  West  Borneo, 

via  Singapore,  S.S.,  Engineer. 
Simonson,  "Wm.,    126,   West  9th  Street,   Cincinnati 

Ohio,  I.S.A..  Chemist. 
Simpson,    Henry,   34.    Kimbolton   Avenue,   Lenton 
Nottingham,   Works  Chemical   Assistant. 
Simpson,  W.  8.,  The  I  lables,  Cannon  Hill.  Southgate, 

X.,  Analytical  Chen 
Sims,  W.  Edgar,  c/o  British  Aluminium  Co.,  Ltd., 
Lame  Harbour,  Co.  Antrim,  Ireland,  Assistant 
Manager. 

W..   250,    Ferry    Road,    Leith,    X.B.. 

Sindall,   K.   W..  201,  Wellmeadow   Road,  Catford, 
S.E.,    and    (Journals)    Oxford    Court.    Cannon 
t,  E.C.,  Papei  Chemist. 

tins,  3,   Parkfield   Road,   Manningham, 
Bradford,  Manufacturing  '  hemi 
Singmaster,  J.  Arthur,  c/o  New  Jersey  Zinc  Co   of 

Penna.,   Palmerton,   Pa.,   I    S.  \  .  I  hemisi 
Sinnatt  Glenside.  Church  Lane,  Moston 

Manchester.  Demonstrator  of  Che  mi 

Wilfred  T„  .'!.  Trafalgar  Avenue,   Montreal 
ado,  Sugar  Chen 
sk""""-  Jo1  Norwich   Crape  Co.,   Ltd.. 

.  Augustine's,  Norwich,  Managing  Director 
Skertchly,  \\ .  P.,  Laboratory,  II,  Biffiter  Square 

Ion,  E.l  .,  Analytical  Chemist 
Skilton,  C.  F.  E.,  i   o  Beamish  and  Crawford,  Ltd. 

1  ork.  Ireland.   Brewer. 


1901.  Skinner,  Hervey  J.,  o/o  A.  D.  Little.  93.  Broad 
Street,  Ho, ton.  Mass.,  C.S.A.,  Chemist. 

1905.  Skinner,    Wm.,    38,    Sauchiohall    Street,    Glasgow, 

Analytical  ( ihemist. 
1904.   Skirrow,    Dr.    F.   W..   17.  Curzon  Avenue.  Victoria 

Park.   Manchester.   Research   Chemist. 
1904.  Skowronski,  S.,  0  o  C.    L.  Constant  Co.,   42.  New 

Strct.  Nen    STork  City,  D.S.A.,  Chemist. 

1891.  Skurray,    Thos.,    The    Brewery,    40,    Ock    Street, 

Abingdon,  Berks.  Brewer. 
1904.   Slator.   Dr.   Arthur,   The  Priory,   Burton-on- Trent, 

Lecturer  and  Demonstrator. 
1887.   Slatter.  Ceo.  W.,  241.  Carlton  Terrace.  Nab  Wood, 

Shipley,  Yorkshire.  Analytical  Chemist. 

1906.  Sleeper.    Robt    R..    112.    Charles    Street,    Lowell, 

Mass.,  U.S.A.,  Instructor  in  Dyeing. 

189").  Slocuni,  Dr.  Frank  L.,  4(11,  South  Linden  Avenue, 
E.E.,  Pittsburg,  Pa.,  U.S.A.,  Chemist. 

1883.  Small,  J.  I.,  Warren  Wood,  Hayes  Common, 
Beckenham,  Kent,  Chemical  Manufacturer. 

1908.  Small,  Bertram  G..  Beechlands,  Timperley,  Cheshire, 
Engineer. 

1898.  Small.  Fritz  H..  c/o  Graton  and  Knight  Manufactur- 
ing Co.,  Worcester.  Mass..  U.S.A.,  Chemist. 

1904.  Smart.    Bertram   J.,   Chem.    Research   Laboratory, 

Royal   Arsenal.   Woolwich,   S.E.,   Chemist. 

1906.  Smart,  Leslie  A.,  720.  Melntyre  Building,  Winnipeg. 

Man..  Canada.  City  Analyst. 
O.M.    Smetham.    A..    16,    Brunswick    Street,    Liverpool, 
Analytical  Chemist. 

1905.  Smith,   Prof.   Albert   W.,  Case  Library,  Cleveland, 

Ohio,  U.S.A..  Prof,  of  Chemistry. 
1898.   Smith,    Alf.     B.,    Ryecroft,    Glossbp,    Derbyshire, 

Bleacher  and  Dyers'   Manager. 
1897.  Smith,   Allan,   c/o  Kellner-Partington   Paper  Pulp 

Co.,  Hallein,  bei  Salzburg,  Austria,  Chemist. 

1890.  Smith,  Andrew  T.,  e/o  Castner-Kellner  Alkali  Co., 

Ltd..  43.  Castle  Street,  Liverpool,  General 
Manager. 

1905.  Smith.  Arthur,  Town  End  Chemical  Works,  Bramley, 

Leeds,  Chemical  Manufacturer. 
1893.  Smith,  Edgar  B.,  Box  599,  Sydney,  Nova  Scotia, 

Canada,  Chemist. 
1900.  Smith.    E.    A.    Cappelen, 

Smelting    and    Rolling 

Baltimore.  Md.,  I'.S.A.. 
1895.  Smith,    Dr.    E.    Ellsworth. 

Xew  York  City,  LT.S.A.,  Consulting  Physiological 

Chemist. 

1892.  Smith.  Ernest  A..  The  Assay  Office,  Leopold  Street, 

Sheffield,  Assayer. 
1903.  Smith,  Ewing,  4,  Queen  Street,  Craigie,  Perth,  N.B., 
Analytical  Chemist. 

1903.  Smith.  F.  M.,  100,  William  Street,  New  York  City. 

U.S.A.,  President  (Pacific  Coast  Borax  Co.). 

1891.  Smith.   Francis   P.,   24-26.   East  21st  Street,   New 

York  City,  U.S.A..  Chemist. 

1907.  Smith,  Frank  Morse,  100,  William  Street,  New  York 

City,   U.S.A.,  Chemical  Merchant. 
O.M.    Smith,  G.,  Rosehall  Terrace,  Falkirk,  N.B..  Explosive 
Works  Manager. 

1908.  Smith,  George  A.,  1069,  Prospect  Place.  Brooklyn, 

X.Y..  U.S.A.,  Chemist  (Printing  Ink  Manu- 
facturing). 

1907.  Smith,  George  D.,  216,  Milk  Street,  Boston,  Mass.. 
U.S.A..  Salesman. 

1897.  Smith,  Sir  Geo.  J.,  c/o  Bickford.  Smith,  and  Co., 
Ltd.,  Tuckingmill,  Cornwall.  Fuse  Manufacturer. 

1906.  Smith,  Geo.  Thos..  94,  Leadenhall  Street,  London, 

E.C.,  Chemical  and  Colour  Merchant. 

1890.  Smith.  Harry.  Tower  House.  Freshfield,  near 
Liverpool.  Cons.  Chemist  (Paints  and  Pig- 
ments). 

1890.  Smith.  Harry  E..  80,  Knowles  Street,  East  Cleve- 
land, Ohio.   U.S.A.,  Analytical  Chemist, 

1904.  Smith.    Henry,     83,     Brownlow    Road.    Horwich, 

Bolton-le-Moors,  Lanes..  Analytical  Chemist. 
1902.  Smith,    Hy.    Geo.,    Technological    Museum.    Harris 
Street.  *  Ultimo,     Sydney.     N.S.W.,     Australia, 
Assistant  Curator  and  chemist. 


c/o  Baltimore  Copper 
Co.,  P.  O.  Station  J.. 
Metallurgical  Engineer. 
26,    East   29th    Street, 
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1908    Sn      i,    II.    Melville,    Aiunmnitii  \i,i,,  ., 

Wood, 
1901.  Smith,  il    Pro. 

re     Metallurgical  t  liei 

ii. m.   Smith,  M    i:     i     . 

\ 
1890.  Smith.  II.  Wood    i    o   i 

1906    Smith,   Hugh   Dunford    8   uii 

oastl i  i  Chemist, 

1908.  Smith.  [r«rin  .1  .  I   l  • 

Sale  d  ■ 
i  i.M.    Smith,  .ii-..  \-h  G 
L897.  Smith,     J    n 

Liverpoa 
1003.  Smith,  James,    Brentwood,    Frodshani,  and    Jnlo.) 

Ditton  igt. 

1907.  Smith,  Jas.  C.,         Ei  t,  Ltd., 

Bow  ling  Dyi 
1893.  Smith,  J  i  .    I'..    l:;i,  ..rough, 

York      '•■    ilytical  <  Ihemist. 
1901.  Smith,    J.     i  i  ui<  ksh  ink      B 

Avenue,  w  i    I    i '  '  i  mist, 

O.M.   Smith,  Dr.  .1.  II  .  I  0,   Ru    d  St.  Thibault, 

I'.mi       i  Chemist. 

1896    Smith,  Ji     ,  h    l\  3     Palatini     Road,    Birkdale, 

Southport,  I  I 

1888.  Smith,  J.  T.  i  mondHou       P 

oist. 
O.M.    Smith.  Jno.   W '..   7,    Brookfield  S  lindale, 

on,  Mass.,  1  .S.  ':  1  Chemist. 

1890.  Smith.  J.  Win..  Solvay  Pro.  ess  I  o.,  Sj  i  u  use,  N.Y., 

I  .S.  \..   Alkali    Wort 
1910.  Smith.   L.   Hewgill,   The   Whiti     Houso,    \ 

Beverley,  Yorks,  Ti  uii>t . 

1898.  Smith.    R.    P.    Wood,    9,    Lower   Thames   Street, 

Ion,    i '  i '..   i  i      imist. 

1890    Smith,    Dr.    R.    Grei  House, 

Elizabeth    Bay,   Sydney,    N.S.W.,  Bacteriologist 

and  I  I i 
1890.  Smith.    R.    W..   o/o  New    Iran-.  cal  Co., 

Delmore,  Transvaal,  S.  Africa,  Chemical  Works 

Man 
1897.  Smith,  Theophilus  R.,  c/o  Broth. 

The  Wear  Tar  Works,  South  D.  ■  '.land. 

Chemist. 

1907.  Smith,    Thorn,    33.    Mullet    Street.    Detroit,    Mich., 

I  .S.A.,  Chemist.  < 

1910.  Smith,  Vincent,  Vine  Cottage,  Bently  Street,  Locke- 

wood.   Huddi  rsfi  Id,  T  cnnii  al  i  Ihemist. 
189G.  Smith.  Walter  E.,  141,  Cyp  .  Providence, 

R.I..  U.S.A.,  Instructor  in  Chemistry. 
1903.  Smith.  I  ir,  \  ago,  111., 

U.S.A..  Teacher. 
O.M.    Smith.  Wat       .  34,  Upper  Park  Road,  ii    ■ 

Hill,  N.W  .,  Editoi  nil. 

1908.  Smith.      Dr.     Watson,     jui  Explosives 

Work-.    Somer  C.C.,    South    Africa, 

Chemist. 
O.M.    Smith, Wilfred,  182, M       -  Chemical 

Manufai  tun 

1909.  Smith,  Wm.  6.,  c/o  h\  W.  Greeff  and  Co.,  20,  East- 

ihant. 
1896.  Smith.  Dr.  W.  Stanley,   Hollies    House,    Marchwiel, 

near  Wrexham,  North  Wales,  Brewer. 
O.M.  Smithells,  Prof.  A.,  I'.K.n.  The  University,  Leeds, 

Prof  hemistry. 

O.M.  Smithers,  F.   0..    I  New  Broad 

emical  Agent. 
1902    Smoot,  Albert  M.,  99,  John  Street,  N   «  York  City, 

1909.  Smoot.  Chas.  C.  111.,  e/o  C.  C.  Smoot  and  Sons  Co., 

North      Wilkesboro',      N.C.,      U.S.A.,     Tanning 

Chemist. 
1902.  Smythe,  Dr.  Jno.  A.,  Armstrong  College,  New 

on-Tyne,   Demonstrator  in  Chemistry. 
19ui!.  Smythe".  Dr.  J.  S.,  Rani  dlard,  Lance  Lane,  Waver- 

tree,  Liverpool.   Anal;  I     emist, 

1888.  Snape.    Dr.    II.    Lloyd,    B         m,   ]    thorn    Road, 

Bonthport,  Director  of  Education  Lr  Lancashire. 
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1909.  S.  Albert,  IT.  Bal 

.i    S.A.,  ] 
1904    -  ill.  A.  W.,  Lower  Priory,  Birmingham,  Manu- 

faeti 
IS96.  Souther,  II  [artford,  Conn., 

1     "  DMT. 

1904     Si  I'..  II,  G 

try. 

ill     Chemioal     Works, 
St.  Simon  Manufactur  ng  Chemist. 

1883.  Soward,   A.    W., 

S.E.,  P  'dice). 

1890.  Sowerby,    Ii..-.    11..    i  anal   Soap   \V..ik-.    Vcrney 

Roa.l.  Rotherhithe, 
i  i.M.  Sowerby,  W.  M..  e/o  United  Alkali  Co.,  Ltd.,  All- 

.ager. 
1887.  Spademan,  l  shaugh,  Clitberoe,  Lancashire, 

Port  urer. 

I. "H.  S  20th   Street,   Wilmington, 

Del..    U.S.A.,    ' 

1904.  S  16,  i  lifl  SI 

U.S.  \..  '  derchant. 

1905.  Speight,  \\  Works,  Deighton,  Huddcrs- 

field,  <  Ihemist. 
1909.  Spcirs.  W.    N.    (on.mil    and    O        142, 

'    '.■  I  isgow,  Chemical 

1883.  Spence,   D.,   Mai  Manchester, 

Alum  Manufacturer. 
1900.  Spenoe,   Hi  mals)  Audley.   Broad  Road, 

and   Alum   Works,   Mate 
Manufaetu 
1909.  -  .    IK!.   U 

it  Colour  V. 
Road,  £ 

i^rimental  Farm, 

.  Ltd., 

1884.  Span  '  rube    Works,    Wednesbury, 

urer. 

1902,  Spar  .  Iini.  Marlhomugh  Road,  Prospect 

Park  South.  Brooklyn,  N.Y.,   I  trical 

;eer. 

.  Erwin  S..  "  The   Rras-  World."  260.  John 

-  A..   Metallvrgist 

i 

1884    S]       el,  Dr.  Adolf.  Messel,  hei  Darmstadt,  Germany, 

1903.  Spielmann.  I>r.  P.  E.,  21    <   ulogan  Gardens,  London, 

S.W.,  ihemist. 

Inchiostrificio  Veneto,  Treviso, 
Italy,   Cli 
1889.  Spies,  Adolph,  102,  Fenchureh  Street.  London.  E.C., 
Chemical  Merchant. 
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.-      -  Hermann.   102,  Fenchuroh   Street,  London, 

a  Electric  Co.,  South  Benwell 
\V,  u-Tyne.  Electrician. 

_    g  id,  Canonbury,  London, 

N..  Consulting  Chemist. 

r.  Kent,  Portland 
rer. 

Maiden,  Orth,  and  Hastings, 
Street,  Boston,  Mass.,  U.S.A., 

Chemist. 

.   Edw.  C,  University  Club,  Niagara  Falls, 
.  I  .S.A., 
O.M.  Squire,   P.    W.,   413.   Oxford  Street,   London.   W., 

Pharmaceutical  Chemist. 
1896.  Stafford,  Chas  H.,  c/o  The  Birkacre  Printing  Co., 

Chorley,  I  ]     onrist 

0.M  Stahl,  Dr!  K.  F..  57th  Street  and  A.  V.  Ry..  Pitts- 
burg.  Pa..   I  .S.A.,  Chemical  Works  Manager. 

1905.  Stahl.  Dr.   Paul  G.,   13,  Square  de  Jussieu,  Lille 
Old),  France,  Chemical  Manufacturer. 

Stalmann.  Otto,  317,  MoCornick  Building,  Salt 
Lake  City.  Utah.  ISA.,  Metallurgical  Engineer. 

Standfast.  Jno.  T..  c  0  M^s^rs.  Burt.  Boulton.  and 
Haywood,  Ltd.,  Eling  Works,  Totton,  Hants, 
Chemist. 

1906.  Stanley,    Win..    Great    Barrington,   Mass.,   U.S.A., 

i  neer. 
1888.  Stantial,   Frank   G.,   c/o   Cochrane  aiemical   Co., 

Evei  U.S.A.,  Technical  Chemist. 

1885.  Staples.    H.    J.,     The    Old    Hall.    Spondon,   Derby, 

Colour  Manufacturer. 
(i.M.  Stark.    J.    F..    Rosedale,    Bromborough,    Cheshire, 

Works  Manager. 
1896.  Statham.  Noel,  c/o  The  West  Virginia  Paper  and 

Pulp  Co.,  Mechanicville,  N.Y..  U.S.A.,  Engineer. 

1905.  Statiropoulos,  Dr.  John  G.,  Anatolia  College, 
Marsovan,  Turkey-in-Asia,  Chemist. 

Staud,  Joseph  E.,  c/o  W.  W.  Lawrence  &  Co  .  Pitts- 
burgh, Pa.,  U.S.A.,  Chemist. 

Stauffacher.  W.,  64,  Obenvilerstrasse,  Basle, 
Switzerland.  Chemical  Works  Manager. 

Stave.  Charles  A  .  8,  East  Center  Street,  South 
Manchester,  Conn.,  U.S.A.,  Silk  Colour  Mixer. 

Stead,  J.  Christopher,  55,  Chancery  Lane,  London, 
W'.C,  Technical  Chemist. 
O.M.  Stead,  J.  E.,  F.R.S..  11,  Queens  Terrace,  Middles- 

brough-on-Tees,  Analytical  chemist. 
O.M.  Stebbins,    Dr.    J.    H.,   3.    West    29th   Street.  New 
York  City,  U.S.A.,  Analytical  Chemist. 

1896.  Steel,  Fred.  W.,  c/o    General    Chemical  Co.,  Ltd., 

.  Sydney.  N.S.W.,  Australia,  Chemist. 
1900.  Steel.   Jno.    S..   Achernar,    Blackburn,   Melbourne, 

\  ic  .  Australia,  chemist. 
1884.  Steel,    R.     Elliott,    Cameron    House,    Sherborne, 

Dorset,  Headmaster. 
O.M.  Steel.  nial  Sugar  Refining  Co.,  O'Connell 

Street,  Sydney,  N.S.W.,  Australia,  Sugar  Chemist. 

1906.  Steers,  Thornton,  224,   Grand  Avenue,   Brooklvn, 

N.Y.,  U.S.A.,  Chemist. 

1909.  Stehle,  Chas.,  5010,  Penn  Street,  Frankford,  Phila- 
delphia, Pa.,  U.S.A.,  Proprietor  of  Dye  Works. 

1905.  Steiger,  George,  e/o  U.S.  Geological  Survey, Washing- 
ton, D.C.,  U.S.A.,  chemist. 

1897.  Stein,    Sigmund,    214,    Upper    Parliament    Street, 

Liverpool,  Sugar  Refinerv  Manager. 
1897.  Steinhart,   Dr.    Oscar  J.,   2   and   3,   West    Street, 
Fmsbury  Circn-,    London,   E.C.,   Manufacturing 
Chemist. 

1903.  Stell,  S.   I-.,   25,  Henry   Street,   Koighlev,   Yorks, 

Teacher  of  Chemistry. 
1887.  Stenhouse,    T„     166,     Drake     Street,     Rochdale, 

Analytical 
1908.  Stenhouse,  Thos.,  jun.,  Chemical  Laboratory,  H.M. 

Dockyard,  Portsmouth,  Analytical  Chemist. 

1904.  Stephen,    A.     E.,    33,    Victoria*  Street.    Ashfield, 

Sydney,  N.S.W  .  Australia,  Analytical  Chemist. 
1884.  Stephens,  H.  Chas.,  MP.,  Avenue  House,  Finchley, 
N.,  Ink  Manufacturer. 


1907. 


1904. 
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1895. 


1892.  Stephens,    M.    E.,    4,    Carlton    Gardens,    London, 

S.W.  ;    and  (Journals)  57-60.  Aldersgate  Street, 

London,  E.C..  Ink  Manufacturer. 
1909.  Stephenson,   Henry  H.,   Royal   Doulton  Potteries, 

Lambeth,  S.E.,  Technical  Chemist. 
1909.  Stephenson,  Herbert  F.,  7,  Winifred  Road,  Merton 

Park,  S.W.,  Analytical  Chemist. 

1889.  Stern,  Arthur  L.,  148,  High  Street,  Burton-on-Trent, 

Brewing  Chemist. 

1906.  Sternberg,      Frank     J.    N.,     155,    Dunn    Avenue, 

Toronto,  Canada,  Analytical  Chemist. 
O.M.    Steuart,  D.  R.,  Osborne  Cottage,   Broxburn,  West 

Lothian,  N.B..  Oihvorks  Chemist. 
1903.  Steven,   A.    B.,   The   Technical   College,    Glasgow, 

Lecturer   on   Dveing. 

1907.  Steven,  Michael  M„  c/o  The  Distillers'  Co.,  Ltd., 

12,  To;phichen  Street,  Edinburgh,  Analytical 
Chemist. 

1899.  Stevenot,  G.  A.,  c/o  H.  A.  Metz  Co..  122,  Hudson 

Street,  New  York  City,  U.S.A.,   Chemist. 

1898.  Stevens,  Arthur  F.,  96,  Newgate  Street,  London, 

E.C.,  Paper  Examiner. 
1902.  Stevens,    Dr.    Hy.    P.,   Laboratory,    15,    Borough, 

London  Bridge.  S.E.,  Consulting  Chemist. 
1894.  Stevens,  Jno.  H.,  295,  Ferry  Street,  Newark,  N.J., 

O.S.A.,  Manufacturing  Chemist. 

1908.  Stevens,  J.   Venn,   34,   Linthorpe  Road,   Stamford 

Hill,  London,  N.,  Analytical  Chemist. 

1902.  Stevens,  M.  White.  H.M.  Patent  Office,  Chancery 

Lane,  London.  W.C.,  Chemist. 

1903.  Stevens,  T.  R.  B.,  P.O.   Box  57,  Kalgoorlie,  West 

Australia.  Metallurgical  Chemist. 

1884.  Stevens,   Wm.,   The  Native   Guano   Co.,   Ltd.,   28, 

New  Bridge  Street,  London,  E.C.,  Secretary. 
O.M.  Stevenson,   W.,   Standard   Works,   95a,   Southwark 

Street,  London.  S.E.,  Chemical  Manufacturer. 
1901.   Stewart.    David    B.    D.,    Aberdeen    Comb    Works, 

Hutcheon   Street.  Aberdeen,  Managing   Director. 

1903.  Stewart,  Jas..  "  The  Gas  World,"  8.  Bouverie  Street, 

Fleet  Street,  London,  E.C.,  Editor. 

1909.  Stewart,  Jeffrey.  India  Refining  Co.,  McKean  and 

Swanston  Streets,  Philadelphia,  Pa.,  U.S.A., 
Works  Manager. 

1890.  Stewart,  Robt.,  Westbourne  Road,  Luton,  Chemical 

Works  Manager. 
O.M.  Stewart,    S.,    c/o    Michael    Nairn    and    Co.,    Ltd., 

Kirkcaldy,  Fife,  Technical  Chemist. 
1906.   Stickland,  Oliver  W.,  c/o  The  New  Explosives  Co., 

Ltd.,  Stowmarket,  Suffolk,  Works  Chemist. 

1904.  Stieglitz,  Dr.  Julius,  University  of  Chicago,  Chicago, 

III.,  U.S.A.,  Associate  Professor  of  Chemistry. 

1904.  Stitf,  John  T,  60,  Parrock  Street,  Gravesend,  Kent, 

Works  Chemist. 

1905.  Stillman,  Dr.  Thos.  B.,  Stevens  Institute  of  Tech- 

nology, Hoboken,  N.J.,  U.S.A.,  Professor  of 
Engineering  Chemistrv. 

1903.  Stillwell,  Albert  G.,  164,  Front  Street,  New  York 
City,  U.S.A..  Chemist. 

1903.  Stingelin,  Dr.  Fritz,  c/o  Dr.  E.  Bauziger,  Roman- 
shorn,   Switzerland,  Chemist. 

1886.  Stirk,    Jos.,    The    Sunnyside    Hydro,    Southport, 

Brewer's  Engineer. 

1893.  Stock,  F.  W.  Keating,  County  Analyst's  Office,  Dar- 

lington, Analytical  and  Consulting  Chemist. 

1900.  Stockdale,  Edgar,  c/o  R.  Dewhurst  and  Co.,  Ltd., 

Printworks,  Batley,  Yorks,  Colour  Mixer. 
1888.  Stockdale,     Wm.,    Rosebank     Printworks,     Rams- 
bottom,  near  Manchester,  Calico  Printer. 

1887.  Stocks,   H.    B.,    12,   Victoria   Road,   West  Kirby, 

Cheshire,  Analytical  Chemist. 
1 903.  Stoddard,  Jesse  D.,  Detroit  Testing  Laboratory.l  1 1 1, 
Union  Trust  Building.  Detroit,  Mich.,  U.S.A. 

1885.  Stoddart,  F.   Wallis,  Grafton  Lodge,  Sneyd  Park, 

Bristol,  Analytical  Chemist. 
O.M.  Stoker,  G.  N.,  9,  Lessar  Avenue,  Clapham  Common, 
S.W.,  Analytical  Chemist. 

1899.  Stokes,  Alf.  W.,  Laboratory,  Town  Hall,  Padding- 

ton  Green,  W.,  Public  Analyst. 

1906.  Stokes,  Francis  J.,  17th  and  Cambria  Streets,  Phila- 

delphia, Pa.,  U.S.A.,  Manufacturing  Chemist. 
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I  '.s  \  .  i  'homiottl  Mi  i  -  h  nit. 
isss.    Stom  .    Hia      H  .   i       aic  il    Woi 

Bristol.  Chemical  Manul  i<  turer. 
O.St  Storey,    I     II  .    ll  ,  ■.    rbn  miool 

Manufacl  urer. 

1902.  Storr,    I! 'am    V  .    I  it.    i    iventrj     R     A     i 

1888.  Stowe,  W.  T.,  Government  Lai  30,  G 

si  reel .  I  ■ 
1909.  Straohan,  Jas.  T.,  o/o   I 

Ltd.,  Sunderland,   v. 
18S3.  Strangman,  .1     Pirn,  9,  l  llydi   d   '     Road     N 

BOll,  W.,  Blea. 
1908.  Stratford,  Alfred  W 

Manohi       i     l  liemist 

1903.  Strayer,  D.  W.,  (28,  We  I   King  Street,  Fork    Pa 

u.s.  \ 

1908.  Striokler,  E on  H 

26,     Broad    Street,     W  n     N  ork    City,     U.S.A., 
Chemist. 

1909.  Strivons,    Percy    R.,    OilfMiUs,    Horbury    Bridge, 

near  Wakefield,  Analytical  Chei 

1910.  Strung.  Ralph   K..  i    o  Standard  <  St. 

Henri,  Montreal,  Canada,  Works  Chemist. 
O.M.    Stuart.  ( '.  E.,  29,  Moselej  Street,  \.  ryne, 

Chemical  Ap] 
1906.  Stuart.  H.  E.,  176,  Pur< 

U.S.A..   Vice-President,   Mi  l         ration. 

ls<m.  Stuart.  Harrj  1    R.,  Know  Will  a  '      ivistle, 

near  Bolton,  Printworks  Manager. 
O.M  Stuart.  T.   W..  7.   Livingston    Drive,  Sefton    I 

Liverpool,  Alkali  Works  Mans 
1901.  Stuart.   Dr.  W.  Theophilus,   197,  Spadina    to 

Toronto,  Canada,  Professor  of  Chemistry. 
1896.  Stubbs,  Augustus  J.,   Sars  35,   Gracia, 

Spain. 
1890.  Studer,   Jos.    S..    Helvetia,   Stockton    Heath,    nnai 

Warrington.  Technical  Chemist. 
1903.  Sturrock,  ('apt.  ( ;.  ( I.,  II.  \  .  Indian  <  'ordite  Fai 

Aruvankad.    Nilgiris,    India.    Usistant   Superin- 
tendent. 

1908.  Suart,  Arthur   B.,  c/o  Johnson  and  Sons'  Smelting 

Works,    Paul    Street,    Finsbury,    London. 

Bullion  Refiner. 
1896.  Suckert,  Dr.  J.  J.,  30,  Church  Street,  New  York  City. 

U.S.A..  Manufacturing  Chemist. 
1895.  Sudborough,   Dr.   J.   J.,   Edward   Davies    Chemical 

Laboratories,  Aberystwith,  Lecturer  in  Chemistry. 

1889.  Sulman,    H.    L.    It.    London    Wall,    L.ndon.    E.I    . 

Chemist  and   Metallui 
1895.   Summers.  Bertrand  S.,  i     i  mors  Kil.er  Co., 

Port   Huron,   Mich.,    U.S.A.,   Electro-Chemist. 
1907.  Sundarram,  Minakshi,  c/o  Parry  &  Co.,  Ranipettai, 

X.   Arret.   Madras,   India,   Agricultural  Chemist. 

1890.  Sunderland.  A.,  The  Moorlands,  Culh'ngworth,  near 

Bradford,  forks.,  Teacher  of  Chemistry. 
1899.  Sundstrom.  Carl,  c/o  Solvav  Pi  .    Detroit, 

Mich.,    U.S.A.,   Chemist.' 
1906.  Sutermeister,  Edwin,  i    o   Fores!   Service,   May 

Wis..  U.S.A.,  l  hi  ii 
1884.  Sutherland.  I>.  A..  26,  Victoria  Street,  Westminster, 

S.W.,  Consulting  Tei  hnii  al  Chemist, 

1909.  Sutherland.  Daniel  .M.,  Ashgrove,  Sunbury  Common, 

Middlesex.    Works    Manager. 
1894.  Sutherland,    Ceo..    Croft    Cottage,    Bonhill.    N.B., 

Chemist. 
1887.  Sutherland.  Jas.,  0  'o  British  Aluminium  Co.,  Ltd.. 

Lame  Harbour,  Co.   Antrim.   Ireland,  Che 
1906.  Sutherland.    John,    The    British    Aluminium    Co., 

Ltd.,  Baker  Street,  Greenock,  N.B.,  Mui.il 

Carbon   Factory. 
O.M.  Sutherland.   II.    M..    Lime  Wharf  Chemical  Works, 

Falkirk;    and   Solsgirth,    Dollar,   N.B.,   Chemical 

Manufacturer. 
O.M.  Sutton,   Dr.   Francis,   Norfolk  County  Laboratory, 

Redwell  Street.  Norwich,   Analytical  Chemist. 
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Symonds,    Ibram    K..   Wii  i  mi    Work-, 

I  fld    i  .    I!  .    <  olour   Manuf.i 


1896     '  H,  814,  Friok   Building,  PitUburg,  Pa  , 

-     I'.i.  hikav  i.  II..  \l  igine 

Works,  Kobe,  -1 
1910.  Tainan,   Pi  ter,   8,    Fi  inklin     Road,    -  \yr 

shire,  Technical 
1909.  Tail.    Walter    Sett,    Iimki.    M,  „ue, 

'■ 
8.  Takagi,    T.,    10,    Nishikatamaohi,    Bongo,    rokyo, 
inoor. 
O.M,  Takamateu,  T.,  13,  Nishikatamachi,  Hongo,  Tokyo, 

emist. 
0  M  Takamino,    Di  173rd    Bt 

New   York  <  Sty,  U.S.  \  .  Engiii 
1890.  Tak 

[Imperial    Industrial 
■ion). 

1906.  Talbot,   Prof.  II  nrj    P.,  itute  of  Teoh- 

U.S.A.,    Professor    of 
Inori;  -try. 

1898.  Tanaka,  Kei  I   n,  M  I,  Kudansaka,  i 

Tokyo,  J 
i    Tankard,  ty    Analj 

ii,-.  Hull,  and  (Journals)  !■_'.  Feren'e  A-. 
Bull,  Anal]  ist. 

1907.  Tartar,    Herman    \ ..    Corvallis,    Oregon.    I's.A., 

\n .■  i\  tical    Chemist. 
O.M  il  .  9,  Baekins  Bey,  Uvorpool,  Analy 

and  Technii  al  t  Ihemist 
O.M,    Tatlock,   II.    P..   11.   BeUshaugh   Road,   Kelvin 
We 

.   Widnes, 
Analytical  Chemist. 

1906.  Tattersfii  ;  k,    96,    F- 

head-on-Tyne,  Analyst. 

1907.  Taussig,   Di     Rudolf,  Wurthgai  MX., 

i  in  mist. 

1906.  Taveau,  Bene  de  Mortemer,  "  The  Pn  —ton 

and  Guildford  E  ire,   Md.,   U.S.A., 

Chi  i 

1901.  Taylcr,     Jno.     Bernard,     Anglo-Chinese     CoUe) 

Tientsin,  North  mist 

1903.  Taylor,  Alvin  M.  o  General  (                       -    non 

F..  Box  IS  mist 

1902.  Taylor,  Arthui  531, 

.uada. 
Soap  Manufai'turer. 
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facturing Chemist. 
Taylor,   G.    Crosland,     Ravensoar,     Bolsby, 
Warrington.   Electrical   Bngineei 


tfi 

- 

1883. 
1898. 
1901. 

- 
1901. 

189$. 

1887. 

1899. 
O.M. 

1906. 

1908. 
1904. 
1906. 
1884. 

1896. 

1908. 
1884. 

O.M. 
1893. 
1897. 
1908. 

1903. 
1909. 
1908. 
1908. 
1808. 
1894. 
1909. 
o.M. 
1902. 
1901. 
1908. 
1888 


\\1.  OF  THE  mm'IETY  OF  CHEMICAL  INDUSTRY. 


Westminster,       1898. 

...W.I  TOl  ks,   1  tinting, 

■  uemist.  1905. 

H.  V...  I.  Alexandra  Park  Gi 

1905. 
Dundas,     N.S.W., 
'    itallurgist,  1885. 

•  I.,  Tyueva  ad,  Cressington, 

Liv.  •  -.tied  Chemist.  1898. 

Taylor,   Jno.,  and    Co.,   Ltd.,   Tar 

Works,  Litherland,  Liverpool,  Chemi 

•r.    J.    Scott,    North    London    Colour    Works,        1909. 
Spring   Plan-.    Kentish   Town,  N.W.,   Technical 

1893. 
Taylor,    Martin,    "The    Clough,"    Buckhurst    Hill, 

hemical  Works  Manager.  1S95. 

Taylor,  Sidney  H..  66,  Newbridge  Road,  Weston, 

.  Work-  Chi  1907. 

Taylor,   Wall  Place,   Limefield, 

Bur  oical   Chemist.  1903. 

Taylor,  Wm.  H..  36,  Glenhonse  Koad,  Eltham  Park, 

.  Chemist.  1907. 

Teanbv,   G.   W.    A..   Elvin   Lodge,   East  Dereham, 

Norfolk,  Analytical  Chemist/  1885. 

•  m.  Holmes,  Ridgeway,  Pa.,  U.S.A.,  Chemist. 
Teed,  Dr.  F.   L.,  Chem.  Laby.,  9,  .Mincing  Lane,       O.M. 

London,  E.C.,  Analytical  Chemist. 
Teeple,   Dr.   J.    E.,   60,   Church   Street,   New  York        1896. 

City,  U.S.A..  Director 
Teichfeld,  Arnold,  Pruszkow,  near  Warsaw,  Russian 

Poland,  Chemist  in  Ceramic  Industry.  1884. 

Teller,  George  L.,  The  Columbus  Laboratories,  103, 

■.  Chicago,  111..  U.S.A.,  Chemist.  I    1907. 

Tempany,    Harold     A.,    Government    Laboratory, 

St.  John's,  Antigua,  West  Indies,  Analyst.  1891. 

Tennant,  .las.,  Alex.  Fergusson  and  Co.,  Ltd.,  34-38, 
McAlpine  Street,  Glasgow,  Lead  and  Colour 
Manufacturer.  1884. 

Tennille,  Geo.   F.,  c/o  Southern   Cotton   Oil   Co., 

206,    Pay   -  t,   Savannah,  Ga.,  U.S.A.,       1899. 

Chemist. 
Tcrlcski,  Fred.  H..  40,  Hugh  Oldham  Drive,   The       O.M. 

Cliff,  Manchester,  Technical  Chemist. 
Terry,    Hubert    L..    (Journals)    3,    Herbert    Street, 

Moss   Side.   Manchester  ;    and  (Laboratory)  23,       1890. 
Hopwood       Avenue,       Manchester,       Technical 
Chemist.  1902. 

R.,    68,    Windsor    Road,    Leyton,  Essex, 
Oil  Works  Man  O.M. 

Tetley,  C.  F.,  Messi      Jos.   Tetley  and  Son,  The 

Brewery,  Leeds,  Brewer. 
Tetlow,  Dr.  Wm.   E.,  Ash  Cottage,  Ashfield,  Dun-        1907. 

Wane,  N.B..  Chemist. 
Thatcher.  Dr.  C.  J.,  1352.  Hudson  Terminal  Building,        O.M. 
New  York  City,  U.S.A.,  Consulting  Chemist  and 
Patent   Expert.  1904. 

Thatcher.  E<1.  J..  The  Manor  House,  Chew  Magna, 

near   Bristol,   Merchant  and   Manufacturer.  "  1887. 

Thaxter.  Gerald  N.,  c/o  Brewer  and  Co.,  Worcester, 

Ma--..   U.S.A..  Chemist.  1899. 

Th.-is,    Dr.    Friedrich   C,    Konigsteinerstrasse    60, 

Ho  h-t  a/Main,  Germany,  Chemist.  1895. 

Dr.     Lndwig,      Holland.     Mich.,     U.S.A., 
Manager,  Holland  Gelatine  Works. 
Thorn,  Wm.  H.,  78,  Dunn  Avenue,  Toronto,  Canada,        1907. 

Chei 
Thomas,  H.    Russell,     Broad    Plain    Soap    Works,       1906. 

tol,  Soar.  Manufacturer. 
Thomas.  John.  2.  Dudley  Road,  Brierley  Hill.  Staffs..       O.M. 

Mlist. 

Thomas,  J.  W.  Shortlands,  Kent,  Ana-        1905. 

lytical  Chei 

as,  Nehemiah  M..  Roseville  Avenue,  Pvmble,    ;    1905. 
N.S.W..  Australia,  b 

Thf"'  :-  »nd  Wa1  .  Pentre,       1902. 

i  nd  Water  Engineer 
ThVI  :  •'•  !»••  '•'•  Wanstead  Park  Avenue,       1898. 

Manor  Park.  Essex,  Analytical  Chemist. 
Thoi  v.  2,  Landrock  Road,  Hornsey,  N.,        1904. 

nical  Chemist. 


Thomas,  Wm.  Harrison,  jun.,  Mount  Royal  Spinning 

Co.,    St.    Paul,    Montreal,    Canada,    Printworks 

i  1  i- mist. 
Thomlinson,  Wm.,  Seaton  Carew  Ironworks,   West 

Hartlepool.  Ironmaster. 
Thompson,   ALf.    J.,    Bernina.    Friern   Lane,   \\  hit- 
stone,  A'.,  Chemical  Buv  r  (P..  W.  Greet!  and  Co.). 
Thompson,  Prof.  CUaudi    M  .  38,  Park  Place,  Cardiff, 

Professor  of  Chemistry. 
Thompson,    Edw.    C,    Froyle    House,    Westcombe 

Park    Road,    Blaokheath,    S. E.,    Manufacturing 

Chemist. 
Thompson,  Edwin,   1,   Croxteth  Grove,   Liverpool, 

Manufacturing  Chemist. 
Thompson,   G.   Rudd,   69,   Dock  Street,   Newport, 

Mon.,  Analytical  and  Consulting  Chemist. 
Thompson.  Gustave  W.,  129,  York  Street,  Brooklyn, 

N.Y.,  U.S.A.,  Chemist. 
Thompson,  Jas.  G.,  Donegall  Quay  Mills,   Belfast, 

Ireland,  Corn  Miller. 
Thompson,   Jno.    T.,    Corporation    Sewage    Works, 

Knostrop,  Leeds,  Analyst. 
Thompson,   Milton   S.,   72,   Broad   Street,   Boston, 

Mass.,  U.S.A.,  Manufacturer. 
Thompson,  W.,  Sankey  Hill,  Earlestown,  Lancashire, 

Sugar  Refiner. 
Thompson,  W.   P.,   Patent  Office,   6,  Lord  Street, 

Liverpool,  Patent  Agent. 
Thomsen,  Alonzo  L..  Maryland  Club,  1,  East  Eager 

Street,   Baltimore,   Md.,   U.S.A.,   Manufacturing 

Chemist. 
Thomson,  G.  Carruthers.  53,  Bedford  Road,  Rock 

Ferry,  Birkenhead,  Engineer. 
Thomson,   H.   N.,   c/o   International   Smelting  and 

Refining  Co.,  Tooele,  Utah,  U.S.A.,  Metallurgist. 
Thomson,    Jas.    M.,    Royal    Gunpowder    Factory, 

Waltham     Abbey,      Essex.      Manager     (Cordite 

Branch). 
Thomson,   Robt.   T.,    156,    Bath   Street,   Glasgow, 

Analytical   Chemist. 
Thomson,  Thos.,  c/o  Waterproofing  Co.,  Barrhead, 

near  Glasgow,  Manufacturer. 
Thomson,  W.,  Royal    Institution   Laboratory,  79a, 

Princess    Street,    Manchester,     Analytical     and 

Consulting    Chemist. 
Thomson,  Wm.  Thos.,  Royal  Gunpowder  Factory. 

Waltham  Abbey,  Essex,  Explosives  Chemist. 
Thorburn,  Jas.,  30,   Cromartie  Avenue,  Newlands, 

Glasgow,  Analytical  Chemist. 
Thome,  Dr.  L.  T.,  2,  Denbigh  Gardens,  Richmond- 

on-Thames  ;  and  (Journals)  Southampton  Wharf, 

Battersea,  S.W..  Technical  Chemist. 
Thornewell,    A.    R.,    352,    Oldbury    Road,    West 

Smethwick,   Birmingham,   Works   Chemi>t. 
Thorneycroft,  Wallace,  Plean  House,  Plean,  Stirling, 

Technical  Chemist. 
Thornley,     Thomas,     19,     Hope    Street,    Glasgow, 

Chemical  Manufacturer. 
Thornton,     H.,1    Redbourn,     Ashford,     Middlesex, 

Analytical    Chemist. 
Thornton.   Wm..   c/o   Fresno   Copper   Co.,   Box   C, 

Clovis,  Fresno  Co.,  Cal.,  U.S.A.,  Chemist. 
Thorp,   Dr.   Frank  H.,  Mass.   Inst,   of  Technology, 

Boston.    Mass.,    U.S.A.,    Assistant    Professor    of 

Industrial  Chemistry. 
Thorp,   Thos.,   Moss   Bank,    Whitefield,   near   Man- 
chester, Engineer. 
Thorp,  Walter.  Sorrentoville,   Dalkey,  Co.   Dublin, 

Ireland,  Analytical  Chemist. 
Thorpe,   Sir  Edward,   C.B.,   F.R.S.,   61,   Ladbroke 

Grove,  Notting  Hill,  W.,  Professor  of  Chemistry, 
Thorpe,  Dr.  J.  F.,  F.R.S.,  5,  Endcliffe  Hall  Avenue, 

Sheffield,  Lecturer. 
Thresh,   Dr.   John   C,   Chelmsford,   Essex,   Medical 

Officer  of  Health  and  Sanitary  Expert. 
Thurlow,      Nathaniel,      7S.      Warburton      Avenue, 

Yonkers,  NY.  U.S.A..  Chemist. 
Thurnauer,    Dr.    Gustav,    c/o   Aurora    Metal    Co., 

Aurora,  111.,  U.S.A..  Chemist. 
Thurston,     Azor,    Grand    Rapids,    Ohio,    U.S.A., 

Chemist. 
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Timmis,  T.  Sutton,  Widi 
Tindall,  W.  B.,  39,  St.  kTarj  - 

rreaaurer. 
Tingle,    Dr.    J.    B.,    M 

Can. 1. 1  i.  ilg)    V.    I,,    i. 

i  bllii  i ) .    P  i ..    B  B  man,  China 

of  '  Ihi  i 
Tingle,  J.  Gi 

A.  Ml'.     Building,     Collin 

Victoria, 
Tiplor.     I'm, l.    i    .     18,     Brooklyn    Stan 

Analytical  Chemist. 
Tisehbein,  Dr.  Robert,  I  •  e  B 

Garfield,  N.J.,  U.S.A.,  CI  emist. 
Tobey,    C.     II  .     Burks    Falls,    ' 

Tannery  Chemist. 
Toch.  Maximilian.  52,  9th  Street,  Long  Island 

Y  Y.  ;    and  (J 

York  City,  U.S.  \..  i  Ihemist. 
Todd,  A.  M..  o  o  Che   V  M    Todd  i 

Mich..      U.S   V.      M.u  i      and 

I  listill  i  oi  Essential  Oils. 
Tolson,   Manlcy.   The   Croft,    Abbey    Wood,   S.E., 

Chen 
Toms.     V.     \\ Hand,     Stat,         Lnalyst'a     Office, 

St.  Heli.       .1.  '.  aist. 

Tone,    Frank   Jerome,    e/0    I 

Niagara   Falls,  N.Y.,  U.S.A.,   M 
Tmivv.   \\m.   S.,  58,  Euclid   Avenue,    Hackensack, 

N.J.,   I  ,S  \  .  ChemicaJ  Engim  ei 

Di     Joseph,    'i.i.i      Lea,  Blundi  i 

Liverpool,   Engineer. 
Torrey.  Prof.  H.  A..  Harvard  Chemical  I 

Cambridge,    Mi--  .    I  .S.A.,     \-     '  ml    Pr, 

of  CI  !         ird  Univei 

Towers,    J.    W.    Widrn        I  -hire.    Analytical 

Chemist. 
Towlei ,   A.  ]      c/o  Sulpbid      I     i 

Ci     '•  .  near  Newcastle,  N.S.W.,   Australia. 
Townend,  Harry.  Public  Library.  Bury,  Lan 

librarian. 
Townsend,   Chas.    W.,    19,   Crawford    Street,   Port 

Dundas,   Glasgo  iturer. 

Towse,    Walter,    Elmwood,    Killowen    v: 

Fell.  Gateehead-on-Tyne,  Technical  Chemist. 
Francis    D..    c/o  Kelsall  and   K 

Woodhouse     Mills,     Norden,     near     Rochdale, 

Chemist. 
Trantom,  Dr.  Win.,  Hawthorne  Lodge,  Latcbiord, 

near  Warrington,  Chemist. 
Traphagen.    Dr.    Frank    W..    Colorado    School    of 

Mines.     Coldeu,    Colo..     T'.S.A.     Professor    of 

Metallurgy  and  Assaying. 
Traquair,    Jno.,    Glenfield   Starch    Work.-.  I', 

N.B.,  Analytical  i  nemist. 
Trautwein.   A.   P.,  Carbondale,   Pa..    U.S.A., 

dent  (Carbondale  Chemical  Co.). 
Travell.  Norman  E..  26,  Forest  Road,  Nottingham, 

Lace  Dresser. 
Travers.  Prof.  Morris  W.,  E  m  Institute 

of     Science,     Bangalore.     India.     Professor     of 

Chemistry. 
Trechmann.  A.  O..  Hailing  Lime  and  Cement  Works, 

near  Rochester.  Ken'.  Cement  Manufacturer. 
Trechmann,    Dr.    C.    O..    Warren   Cement    Works. 
Hartlepool,  Cement   Manufacturer. 
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Analytical  Chemist. 
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\\ ..    i.,.  nj    Ho   -       New    Maiden, 
..  J  turer. 

...   Stirling  Chemical  Works,   Stratford, 
I  -.dwell  Mansions,  weal 

\  \.  :al  Manufacturer. 

S 

[nst.CE.,  Gas  Engineer. 


U 

1907.  Idal.  John  P.,  Ridge  Road,  Berea,  Durban,  Natal. 

W.n.  Uhlig,  E.  C.  Citizens'  Gas  Works,  Fifth  and  Hoyt 
Brooklyn,  N.V..  P.S.A.,  Chemist. 
W.    C,    c/o    Hvgeia    Distilled    Water    Co., 
West   12th  Street,  New  York  City,  U.S.A., 
Chemist. 
I'M.  Umney,     C.,    (Journals)     Fernbrake,     Braaksome, 
1     ltoad,    Bournemouth;     and    (communi- 
cations)   50,    Southward    Street,    London,  S.E., 
Manufacturing 
1906.  Umney,  John  £,  48,  Southwark  Street,  London, 

WholesaL    I 
1889.  Underbill,  Thos.  ,T..  "  Stanley."  Quernmore  Road, 

Bromley.  Kent.  Inspector  of  Stores. 
1885.  Underwood,   G.    I'..  4,   Emerson  Street.  Peabody. 
Works  Chemist, 
Norman,    Bureau    of    Engraving   and 
Printing,    Treasury    Dept..    Washington.    D.C.. 
.  .  Chemist. 

1908.  Unglanb,  Adolf,  5120,  Chestnut  Street,  Philadelphia, 

I  Engineer. 

1908.  Upton,    Win.    (..  ook    Street,    Rawdwick, 

N.S.W.,  Australia,  Soap  and  Candle  Manu- 
facturer. 

19ft4.  Uyeda,  Toyokitsu,  Takasago,  Harima,  Japan, 
Chemist. 
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Vail,  Ja-  G.,  c  .1  Philadelphia  Quartz  Co.,  Delaware 
Avenue  and  Howell  Street,  Chester.  Pa.,  U.S.A., 
Chen 
Van  dcr  Linde.  Harold,  c/o  Continental  Rubl 

111.   Broadway.   New  York  City,  U.S.A.,  Chief 
Cher 
Yanderpoel.  Dr.  Frank.  175,  Park  Avenue,  Orange, 

N.J.,  U.S.A,  • 
Van  Dyok,   Edwin   M..   c/o  Ault   &   Wiborg    Co., 
..34.     Pearl     Street.     New     York     City.     U.S.A.. 
Chemisl  and  Ink  Maker. 

E    I  ..  c/o  Hemingway  and  Co..  Marsh 
ratford,   K.,  Technical  Chemist. 
Van  (.elder.  Arthur  p..  e  o  E.  I.  du  Pont  de  NemourE 
dcr    Co.,    Landing,    N.J.,    U.S.A..    Super 
intendent. 
Van  Gundy,  ('has.  p..  Laboratory,  B.  and  O.  R.  R.. 
M.I..    D.S.A.,    Metallurgical    Chemist, 
"rhcit.  Truman's  Brewery.  Burton-on- 
Trent,  Brewer  and  Chemist. 
Van   Marken.   J.    c      p,    ,,     Reetante,   The   Hague, 

Holland,  <  bemical  Engineer. 

Van    Trump,    Isaac,    L'.'WT.    South    Paulina    Street 

mist. 

jara,  J.  M..  Apartado  No.  237.  Bogota, 

'  I       mist. 

nwar  Da  .  Talegaon,  G.  I.  P.  Railway 

Ben.  Magog,  Prow   Quebec,  Canada.  Print 
Worl 
Verity.   Victor,    10,   Minol    Btreet,   North   Woburn, 
-  A..  Chemical  Works  Foreman. 
K.  P.,  Parker  Laboratory,  40,  Broad  Street 
dm  S.A.,  Chemist. 

\'emon.  R.  li 

i.  Threlfall.  Ga-eoigne  Street,  Boar  Lane 


CM.  Vickers,  Wm.,  c/o  Thos.  Vickers  and  Sons.  Miles 
Platting,  Manchester,  Chemical  Manufacturer. 

1907.  Vietinghdff-Scbeel,      Dr.      Karl      Freiherr      von, 

"  Cliemiker-Zeitung."  Cothen  (Anhalt).  Germany, 
Editor  in  Chief. 

1908.  Vieweg,  Dr.  Walter,  Cross  Auheim,  bei  Hanau  a,  M.. 

(  "  i  many.  Chemist. 

1909.  Virolleaud,  Leopold.  16,  Quai  de  Suresnes.  Suresnes, 

Seine,  France,  Chemical  Engineer. 
1SH7.   \  lies.  Leonard  E..  Belmont,  Gowan  Road,  Alexandra 

Park.  Manchester. 
O.M.  Yoehker.  E.   W..  22.  Tudor  Street.  London,  E.C., 

Analytical  and  Consulting  Chemist, 
1887.   Yoelcker.  Dr.  J.  A.,  20,  Upper  Phillimore  Gardens, 

Kensington.  W.,  Agricultural  Chemist, 

1901.  Yogel.   G.   C,   c/o  Pfister  and  Yogel  Leather  Co.. 

Milwaukee,  Wis.,  U.S.A.,  Tanner. 

1897.  Yogel,  Julius  L.  F.,  27,  Old  Jewry,  London,  E.C.. 
Engineer. 

1899.  Yogeler.  Gustav,  17,  Philpot  Lane,  London,  E.C., 
Merchant, 

1897.  Voorhees.  Louis  A..  111.  Carroll  Place,  New  Bruns- 
wick,  N.J.,   U.S.A..  Agricultural  Chemist. 

1S99.  Yoorhees,  Samuel  S.,  Technologic  Branch.  U.S. 
Geological  Survey,  Washington,  D.C..  U.S.A., 
Chemist. 

1902.  Vorisek.  Dr.  Anton.  College  of  Pharmacy,  115-119, 

West  68th  Street,  New  York  City.  U.S.A., 
Instructor. 

1888  Vorater,  Fritz,  Ooln-Marienburg,  Germany.  Manu- 
facturing  Chemist. 

1885  Yoss,  Hermann,  19.  Beckenham  Road.  Beokenham, 
Kent.  Manure  Works  Manager. 

1899.  Yoss,  Walter  A..  Carlton  Chemical  Works,  Glengall 
Road,  Millwall,  E.,  Manufacturing  Chemist. 


w 

1896.  Wachtel,     Gregory,     Alexandrowski     Prospect     21, 

St.    Petersburg,    Russia,   Chemical   Engineer. 

1905.  Waddell,  Montgomery,  I,  West  101st  Street,  New 

York  City,  U.S.A.,  Consulting  Engineer. 

1902.  Wade,  Frank,  26,  St.  Ronan's    Avenue,  Southsea, 

Analytical   (  hemist. 
1890.  Wade,    Jas.    L..    28.    West    Kensington    Gardens, 

London,  W..  Chemical  Manufacturer. 
1889.  Wadman,  W.  E..  102,  Lord  Avenue,  Bayonne,  N.J., 

U.S.A..  Manufacturing  Chemist. 

1897.  Wagner,  Dr.  Theodore  B..  746,  Marquette  Terrace, 

Chicago.  111.,  U.S.A..  Chemist. 

1893.  Wagner.  W.  G..  12.  North  Common  Road,  Ealing, 

W. .   Manufacturing   Chemist. 

1906.  Wagstaffe.  Dr.  E.  A..  22,  Blackfriars  Street.  Man- 

chester,  Analytical   Chemist. 
1906.  Wahl,   Dr.    Robert,    1135-1147.   Fullerton   Avenue, 
Chicago,  111..  U.S.A..  President.  Brewers'  School. 

1903.  Wainwright,   J.,    15,   Bolton  Road.   Port  Sunlight, 

near  Birkenhead,  Soap  Works  Manager. 
1884.  Wainwright,  Dr.  J.  H.,  22,  West  46th  Street,  New 

York   City,  U.S.A.,  Analytical  Chemist. 
1906.  Wainwright,  R,  E.,  Woodside  Dyeworks,  Horsforth, 

near  Leeds,  Dyer. 
1895.  Wainwright,     Wm.,     c/o     Spooner     and     Bailey, 

Manure     Works,      Eling,     near     Southampton, 

Chemist. 
1908.   Wait,  Douglas,  c/o  R.  Gay  and  Co.,  Ltd..  Langthorne 

Works,    Stratford    Market.    London,    E.,    Ana- 
lytical Chemist. 
1901.  Waite,  C.  Nelson,  c/o  The  Jessup  &  Moore  Paper 

Co.,   Delaware   Mills,   Wilmington,   Del.,   U.S.A., 

Chemist. 
1S99.  Wakefield,    Win.    C,    Overthorpe.    Thornhill.    neai 

Dewsbury.   Chemist. 
1905.  Waldenberger,  Dr.  C.  A.,  c/o  Independent  Baking 

Powder  Co..  322-328.  Warren  Street,  Jersey  City, 

N.J..  U.S.A..  Chemist. 

1894.  Waldman,  Louis  J.,  P.O.  Box  162,  Albany,  N.Y.. 

U.S.A.,  Aniline  Dye  Manufacturer. 

1895.  Waldstein,    Dr.    Martin   E.,    100,    William   Street, 

New  York  City,  U.S.A.,  Manufacturing  Chemist. 
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Chemical  Manufai  turer. 

Hunt.  Walker,  .la>.  W.  Stonydale,  Oakamoor,  Stoke-on- 
Trent,   A 

1902.  Walker.    .In...     II.    Gourepore     Works,     Niiiliati. 

E.B.S  i: 
1910.  Walker.  John  S.,  airs  imi,  Japan,  <  demist. 

1884.  Walker,  S.  R  .  Pi  rn  Bank   Si  liffe, 

Mm  In'  ter,  I  "> ' man  I '     i . 

1900.  Walker,  Dr.  Wm.  IT..  Mass.  In  tituti  ol  Te  Imology, 

Boston,  Mass.,  U.S.A.,  Chemioal  Expert. 
1895.  Walker,   W.   Sloane,       o  Walker,  Ltd.,   Litherland, 

near  Livei 
1897.  Wallace,    Edwin   C,    306,    South  Street.  Jama 

Plain,   I  ob ton,   Mas    .   1   S  \  .  I  hemist, 
1897.  Wallace,  Robt.   A,   12,    v 

Kensington,  W.,  Chei  '    nufacturer. 

1883.  Wallace,   Robert,   20,     Murrayfield   Avenue,   Eduv 

.   Distiller. 
O.M.  Waller.   Dr.   Elwyn,  7.  Franklin   Place,  Morristown, 

N.J.,  U.S  V.  hi.:,     or  <>t  Chemistry. 
190ti.  Wallerstein,  Leo,  105,  Ea  i  9ls1    Street,  New    Zork 

citv.  U.S.A.,  Chemist. 
1899.  Wallerstein,   Dr.   Max,   105,   Eas(   91  •   Street,  New 

fork  City,  U.S.A.,  I 
1886.  Walsh,   F.  'I'.,  12,  Valentine  Street,  Wes(    Newton, 

Mass.,  U.S.A.,  Colour  Printer. 

1901.  Walah,  Lionel  O.P.,  c/o   Burt,   Boulton,  and  Hay- 

wood,  Ltd.,  Prince  Regent's  Wharf,  Silvertown, 
E-,  Chemist. 

1903.  Walsh,   Peter   II..   P.O    Box  569,  Magog,  Quebec, 

Canada,    Analytical  CUemist. 

1907.  Walsh.   Philip  C,  19,   Grant  Street,  Newark,  N.J., 

U.S.A..    Electro-Chemist   and    Metallui 

1904.  Walther,     Win..     Holzapl  on       I    - 

Ltd.,   Heworth  Shore,   Felling-on-Tyne,  Chemist 
and  Works   Man 

1908.  Walton,    Boberl     If..    Railway    Stores,     Eveleigh, 

Sydney,   N.S.W.,   Analyst. 

1902.  Walton,  Thos.  I'  .  Colonial  Sugar  Refining  Co.,  Ltd., 

O'Connell    Street,    Sydney,    N.S.W.,    Australia, 
Anal\  '  Chi  mist. 

1895.  Want,  W.   Philip,    II.   B  Street  Without, 

London.  E.C.,  isl  and  Editor. 

1901.  Warburton,    Frank.   50,    Rosebery   Road,   Muswell 

Hill.  N.,  VI 
1904.  Warburto  IF.  77,  Kingsgate  Road,  i 

Hampstead,  N.W.,  Analytical  Chen 

1896.  Warburto  14,  Sunny  Bank  Road,  Rusholme, 

M       beater,  Chemist. 
O.M.  Ward,  Geo.,  Me    re.  Hirst,  Brooke,  and  Hirst,  Ltd., 

Millgarth  Mill-.    Leeds,  Chemical   Manufacturer. 
1891.  Ward,    G.    •'..     Hallam     Field-.    Dkeston,  Notts., 

Civil  Enginei  r. 

1898.  Ward,  John,   Barn  tone  Blue  Lias  Lime  Co.,  Ltd., 

Barnstone,  Notl  ..  Manai 

1899.  Ward,  Wm.  J.,  77.  Chapel  Road,  Sale,  Manchester, 

Chemist. 
1908.  Wardleworth,  The©.    If..   168,  Cote  Saint  Antoine 
Road.    Westmount,    Montreal,    Canada,    Manu- 
Eacturing  Chemist. 

1902.  Waring,  W.  Geo.,  Webb  City,  Mo.,  U.S.A.,  Metal- 

lurgical  Chemist. 

1899.   Wames,    Arthur    R  .    i    0    Josiah   Hardman.    Ltd., 
a     Church     Road,     Nechells,     Birmingham, 
Chemist. 

1890.  Warren.  Fiske,  c/o  S.  D.  Warren  and  Co.,  Cumber- 
land   Mills,    We-il.i, ...:..    Mi  ine,    U.8.A., 
Manufacturer. 

1901.  Warren.  Jno.  E.,  Eagle  Chemical  Works,  Barchester 
p  '   .   Par  f)i-tiller. 

1907.  Warren.    W.    H  ,   Gas    Works,     Beckton,    K. 
Engineer. 
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Chelmsford,  Chemical  Engineer. 
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nk   IF.  T.  Dual  ill.  Mass., 

C.S.A..  Ch 
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U.S  A  .   Manufacturing  Chemist. 
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1908.  Webster,    John    IF.    Metallurg  It    Work- 

Manager. 
1906.  Weddell,   I 

i-t. 
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N.V..  U.S  A  .  Tea  her  of  '  I  emistry. 
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Furness,   Anal;. 

1898.  Weople,  Lawn  in's  Wharf,  Stratford, 

Colour   Work-   Chemist, 

1904.  Weil.  Ja  pob    \  .  .'ion. 

Ltd,    :!'■'.     VTcl  -  .     Wc-tmii. 

Chemist. 
1902.   Weiskopf.   l'r.   F"rn  I 

Ltd..  Hiratsuka.  Ja]  >ger. 

1905.  Weis-ir.iiller.     Edward     F..     Hill     (.'rest,     Hun 

.ist. 

1906.  Weissmuller,  -'.     The    Heath, 

Runcorn,   Cheshire,    Research   Chen. 
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I-;..  i;,i.  Bgypl   Road>  Not 

-      uei  ii..      ,.  Brotherton  and  '  o.,  Ltd., 
Litherland,     near     Liverpool, 
Chemist. 

-     S  low  Hill  Buildings,  London, 
iring  Chemist. 
Wells,  ton    Lawn,   I  he  ter     Road, 

ter,   Brewing  Chi  mist, 
on  1...  86,  Joralemon   Street,  Brooklyn, 
N.Y.,   D.S.A.,    Patent    Lawyer  and    Engineer. 
Welsh,  S    ndard     Mills,     Ferguson     I 

1  »v,  India,  I 
Welsh,  Thos.   I...  3,   Pi  rdens,  Dowanhill, 

Glasgow,  Analytical  Chemist. 

\\\.   Holt  Town  Oil  Work-.   Manchester. 

•<-\.  Madison    Avenue,   New  York 
.  i   B.  v..  Chemist 

r,  Francis  E.,  Clivedon,  Wolstanton,  Stoke- 
on-Trent,  Ceramic  Colour  Manufacturer. 
Wentworth,     Henry    A.,    c/o    Hull    Electrostatic 
Co.,   80,   India  Street,   Boston,  Mass., 
\..  Mining  Engineer. 

.  J,  P.,  jr.,  65,  Washington   Park.  Newton- 
villi.  Mass.,  U.S.A.,  Manager,  Atlas  Chemical  Co. 
Wesener,  Dr.  John  A.,  103,  State  Street,  Chicago, 
111.  U.S.A.,  Consnlting  Chemist. 

i    Si  uthern  I  btton  i  til  Co.,  24,  Broad 
Street,  New  York  (Sty,  O.S.A  .  Technical  Chemist 
and  Cotton-Oil  Expert. 
West,  'has.    L,  c/o  American  Camphor  Refining 
14.    Fulton   Street,   Boston,   Mass.,   D.S.A., 
President. 
West,   Leonard,  Shottle  Hall,  near  Derby,  Manu- 
fac: 

B  .   35,    Bouverie  Street.  Chester, 
Analyte  EU  <  lumist. 

i.  B.  D.,  1414,  Rate  Street,  Cincinnati, 
Ohio,  U.S.A.,  Chi  mi 
Westmoreland,    J.    W.,     12,    Arthington    Terrace, 

Hunslet,  Leeds,  Metallurgical  Chemist, 
Weston,  David  B.,  Sharon,  Mass.,  U.S.A.,  Chemist. 
14,  lieacon  Street,  Boston,  Mass., 

I  -   L,  Chemist  and  Bacteriologist. 
Weston,  Win.,  2,  Olnndi  Road,  Blackheath,  S.E., 

Analytical  Chemist. 
Westwood,    Arthur    W.,    The    Assay    Office,    Bir- 
mingham, Assay   Master. 

.  Jasper,  37-30,  Essex  Street,  Strand,  London, 
W.C.,  Patent  Agent, 

v.    L.   J.   de,    148,   Jerningham   Road.   New 
I'm- -.  S. E  .  Sugar  Chemist. 
Wharton,  Freak.  M..  Hope  Point  House,  Cliffe  at 

II  .   Sent,  Explosives  Chemist. 
Wheaton,  II.  J.,  21,  Chesterton  Road,  Cambridge, 

chemical  Engineer. 
Wheeler,      Edward,      113,     Highbury     Quadrant, 

London,  N.,  Demonstrator  of  Chemistry. 
Wheeler,  Dr.  Edwd.  J.,  79,  Chapel  Street,  Albany, 

N.Y.,  O.8.A.,  Analytical  Chemist. 
Wheeler,  Ernest,  4,  Fairfield  Terrace,  Higher  Open- 

shaw,  Manche  ter,  Metallurgical  Chemist. 
Wheeler,  Frank  C,  Trenton,  Mich.,  U.S.A.,  Chemist. 
:,    R.    Vernon,    The   Colliery,    Altofts,    near 
Norman  ton, 
Wheelwright,  Dr.  E.  W.,  24,  Stanmore  Road,  Edg- 
baston,   Birmingham. 

night,  Franklin  R.,  311,  Banigan  Building, 

Providence,  R.I.,  U.S.A.,  Paper  Makers'  Materials 

lufacturer. 

1906.   Wli. Hon,  John,   77,  Front    Street    East,  Toronto, 

uia,     .Manager     of     Canadian     Branch     of 

Holliday  &  Son  .  Ltd. 

1909.  Whiffen,  G.  Goodman,  Lombard  Road,  Battersea, 

London,  S.W.,  Chemical  Engineer. 
O.M.    Whiffen,  Thos.  J.,  Cerris  House,  West  Hill.  Putney, 

.   Manufacturing  Chemist. 
O.M.  Whiffen,  W.  G.,  Lombard  Eload,  Battersea,  London, 
8.W.,  Manufacturing  Chemist. 
Whitaker,  Alf.,  Waltaiie,  Horsforth,  Leeds,  Dyer. 


1891 

189a 
O.M. 

I'.HMi. 

1909. 

19U9. 
1903. 

|sv. 

i 

1903. 

1909. 

1900. 

1885 

I  vis 
1894 

1885. 

1908. 

1890. 

O.M. 

1909. 

1908. 

1909. 

1898, 

ltd  (3. 

1906. 
1907. 

I B95. 
1909 


1899. 
1 895. 
O.M. 

1893. 

1908. 
1910. 

1901. 

1889. 

1898. 

O.M. 

1905. 

1903. 

1909. 

1906. 

1885. 

1892. 

1908. 

1885. 

1904. 

1901. 

1884. 

1899. 

1897. 

1908. 
1905. 
1904. 
1904. 
1906. 
1883. 
1908. 
1897. 
O.M. 
1906. 
1899. 
1893. 
1902. 
1899. 
1902. 

1906. 


Street, 


Whitaker,     Thorpe, 
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Bradford,  Yorks. 
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Bradford,    Yorks, 
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Whitaker.     .Milton      ('.,     825,     Monmouth 
i, Imi, ester  City,   X.J.,  U.S.A.,  Chemist. 
Whitaker,  Thos.,   Aire  Vale  Dye  Works,  Newlay, 
near  Leeds,  Dyer. 

(Journals)     Bradford     Dyers' 
and    35,    Pemberton    Drive, 
Dyer's  Chemist. 
Melbourne  Grove,  Thornbury, 
Manufacturing    Druggist. 
George,  Oilworks  Chemist. 
G.  D.,  c/o  Patton  Paint  Co.,  Newark,  N.J., 
U.S.A.,  Manager. 
White,  H.  Graham,  Mere  Cottage,  Oxton,  Birken- 
head, Works  Chemist. 
White,  Henry,  245,  Western  Road,  Crookes,    Shef- 
field, Manufacturing  Chemist. 
White,  Jno.,  County  Offices,  St.  Mary's  Gate,  Derby, 

Public  Analyst  to  County  of  Derby. 
White,  Paul  T.,  Hortou  Field  House,  West  Drayton, 

Chemical   Manufacturer. 
Wlrite,  William,  Bcloeil  Station,  Province  Quebec, 

Canada,   Chemist. 
Whitehouse,  P.  L.,  e/o  W.  H.   Keys,  Ltd.,  West 

Broniwich,  Staffordshire,  Oil  Chemist. 
Whitehouse,     Wm.,     Albany     House,     Bradmore, 

Wolverhampton,  Lecturer  on  Chemistry. 
Whiteley,  C.  E.,  21,  Brudenell  View,  Leeds,  Demon- 
strator of  Chemistry. 
Whiteley,  R.  Lloyd,  The  Institute,  West  Broniwich. 

Staffordshire,    Principal. 
Whiteside,  Jno.  L.,  376,  St.  Helen's  Road,  Bolton 

le-Moors,  Chemical  Lecturer. 
Whiting,  Jasper,  131,  State  Street,  Boston,  Mass., 

U.S.A.,  Chemical  Engineer. 
Whittaker,  C.  J.,  Winthrop,  Ansdell  Road,  Lytham, 

Lancashire,  Chemical  Engineer. 
Whittier,  Charles  T.,   322,   Warren   Street,  Jersey 

City,  N.J.,  U.S.A.,  Manager. 
Whitton,  Jas.  T.,  c/o  Nobel's  Explosives  Co.,  Ltd., 

Ardeer,  Stevenston,  N.B.,  Chemist. 
Whowell,  F.,  Croich  Hey.  Tottingtou,  Bury,  Lanes., 

Bleacher. 
Wiarda,  Jno.  G,  259-273,  Green  Street,  Brooklyn, 

N.Y.,  U.S.A..  Manufacturing  Chemist. 
Wiborg,  F.  B.,  The  Ault  and  Wiborg  Co.  of  New 
York,  534,  Pearl  Street,  New  York  City,  U.S.A., 
Manufacturer. 
Wickes,   Clarence   S.,   28,   Frankhn   Avenue,   Mer- 
chantville,  N.J.,  U.S.A.,  Factory  Superintendent. 
Widmann,  Eugene  A.,  495,  Eighth  Avenue,  Brook- 
lyn, N.Y.,  U.S.A.,  Dyestuff  Merchant, 
Wieler,    Eric    E.,    Northern    Assurance    Buildings, 
Albert  Square,  Manchester,  Chemical  Merchant. 
Wiener,  William,  62 J,  Nelson  Place,  Newark.  N.J., 

U.S.A..   Analytical  and  Consulting  Chemist. 
Wiffen,   Henry   J..  17,  Albany  Road,  Manor   Park, 

Essex,  Manufacturing  Chemist. 
Wiggin,  W.  W..  Wiggin  Street  Works,  Birmingham, 

Nickel   Retiner. 
Wiggins,  Elmer  W.,  c'0  E.  I.  du  Pont  Powder  Co., 

Gibbstown,  N.J.,  U.S.A.,  Chemist. 
Wigglesworth,  H..  25.  Broad  Street,  New  York  City, 

U.S.A.,    Manufacturing   Chemist. 
Wight  man,  C.  12.  Palmeira  Court,  Hove,  Sussex, 

Chemical   Merchant, 
Wikner,    Sigurd    A.,    39.    Margaret    Street,    Hull. 

Tar  Works  Chemist, 
Wild,  Roland  G,  The  Grange,  New  Eltham,  Kent, 

Analytical    Chemist. 
Wilder,  F.  L..  Morro  Velho,  Villa  Novo  de  Lima, 

Est  ado  de  Minas  Geraes,  Brazil,  Assayer. 
Wilder,  Salmon  W.,  jun.,  33,  Broad  Street,  Boston. 

Mass.,  U.S.A.,  Treasurer. 
Wildman,  Arthur  J.,  133,  Central  Park  Road,  East 

Ham,  E.,  Chemist. 
Wiley,  Dr.  Harvey  W. ,  Bureau  of  Chemistry,  Depai  t. 
ment  of  Agriculture,  Washington,  D.C.,  U.S.A., 
Chief. 
Wilke,  Wm.,  86,  Norwood  Avenue,  Buffalo,  N.Y., 
U.S.A.,  Chemical  Engineer. 
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fori 
Wilkinson,  John  Iv.  69,  Lombard  Street,  Toronto, 

Canada,  I  Silver  Refiner. 

1903.  Willard,  C.  T.,  29,  Chi  ..  N.J., 

O.S.A.,   Chemist. 
1893.  Willooi,  Benjamin,  47,  Lincoln's  Inn  Fii 

W.C. :    (Journ  .1  I    34,    M 

John's  Wood,   \  V\      Patent    \ 
1903.  Williams.    Chas.     E.,   Thornhayes,    Sleaford,   Seed 

Crusher. 
Williams.  David  T.,  42,  Finsbury  Square,  London, 

E.C.,   i  in  mi  I  and  Assayer 
Williams.  Henrj   J.,   161,  Tremont  Street,  Boston, 

Mass.,  U.S.A.,  chemical  Engineer. 
Williams.      Herbert      E.,    23,     Kenilworth     Road, 

Beckenham  Road.   Pi  mist. 

Williams,    Jno.    T.,    Engineering    Building,    114, 

Liberty  Street,   Sew    5  ork  Cil 
Williams,  Naboth,  28,  Rolleston  Street,  Warrington. 

Technical  Chemist. 
Williams,  Percy,  c/o  The  Wiliielmina  Co.,  Pontianak, 

Dutch    West    Borneo,    vid   Singapore.    Chemist. 
Williams,   Rowland.   Hale  Cote,  Albert   Park.  Lan- 
caster. Analytical  Chemist. 
Williams.   Saml.   It..   Glastonbury,   Conn.,    D.S.A., 

Soap  Manufacturer. 
Williams,    S.    M.,    269,    Springdale    Avenue 

Orange.  N.J.,  U.S.A..  Chemist. 
Williams.   I.  Howell.     See  idris.  T.  H.  W. 
Williams,  Prof.  W.  Carleton,   Broomgrove,  Goring- 

on-Thames,  Professor  jol  Chemistry, 

1902.  Williams.  Walter  Scott,   14,  Springate  Mm!.  It  ca, 

N.Y.,  U.S.A.,  Chemical  Engini 

1887.  Williams.     W.     Collingwood,     30,     Dansie    Street, 

Liverpool.  Analytical  Chet 
O.M.   Williams.  W.  J.,  5004,  Franklin  inkford, 

Philadelphia.    Pa.,    D.S.A.,     \" 
1894.  Williamson,    J.    Alex..    The    Croft,    Chase    Court 

Gardens,  Enfield,  X.,  Analytical  Chi 
O.M.  Williamson,     Robt.,     Low    Walker.    Newcastle-on- 

Tyne,  Technical  chemist. 

1903.  Wills.  .1.  Lainson,  133,  Midwood  Street.  Brooklyn, 

N.Y..  U.S.A.,  Technical  and  Brewing  I 
1905.  Wills.  Win.  H  .  162,  Ms  ii  Street,  Walthar, 

U.S.A..     Over. 
Willson,    Tims.    L.,    St.    Catherine's.    Out.,    Canada. 

Electrical  Engineer. 
Wilson,   Alf.,   c/o  Messrs.   J.   and   E.   St  urge.    18, 

Wheelev's  Lane,  Birmingham.  Chemist. 
Wilson.    Anthony    W..    20,    Westc  Hull. 

Colour  Works  Manager. 
Wilson,  Cecil  1L.  o/o  Sheffield  Smelting  I  o.,  Ltd.. 

Boydfl   Mills  Street.   Sheffield,  Chemist. 
O.M    Wil  on.  C.  J.,  14.  Old  Queen  Street.  Westminster, 

S.W. 

1888.  Wiison.  Dr.  David,  I  arbeth,  Ktllearn.  by  G 
Wilson,  Dr.  Forsyth  J.,  Technical  College,  Glasgow, 

Lecturer. 
Wilson.  Frank,  7.  Bedford   Square,   London.  \\  .1 !., 

Brewer. 
Wilson.  Ceo. '  '■■  298,  Byars  Road,  Hillhead,  Glasgow, 

Chemist. 
Wilson,  G.  E.,  The  Chemical  Works,  Oldbury,  neat 

Birmingham.  Chemical  Manufacturer. 
1902.  Wilson,  Geo.  W.,  Simmondley,  Glossop,  Derbyshire, 

Works  Chemist. 


1895. 

1891. 

1908. 

1904. 

1904. 

1902. 

1885. 

1900. 

1903. 

1885. 
1884. 


1895. 
1890. 

1884. 
1888. 


1910. 
1885. 
1903 
O.M 


ct  .   and 

, >  i 

1886.  w  Ro  el.  Birming  iam, 

1896  'i"". 

1909  W., 

Heel 

1905.  We 

III  ei. 

1906.  Wilson,    J.    U  9 

!  '.     Widdrington     R 

O.M.   W'lUon.     U.     I!  iiurham. 

irer. 
1900.   Wil  ■        '     \ ..    o  a    Hamilto 

P.Q  oist. 

1909.    Wil Win.    ■!..     1-'.    \'i    tragi      Park,    1'hun-tcad, 

1908.  Wilson,    Wdham    .i .  Portland 

it  Co.,   Ltd.,   Warkwi 
Ze .  Manager. 

W.    W.,    Dalmon  M      II  Iria. 

1884        U  , 

Works  M  i 
1892.  Wingfield,    T,    B       •     B  onui  I     Bolton, 

eer. 
O.M.    Wingham,  A..  ."iT,   \  nth,  Soutl 

Hanta,|Metallargieal  Chemist. 
190S.  Winkler.    Hermann,     M  Frankfurt 

1900.  Winkler,  S.  M.,  38  ind  to,  Ma 

1 1 
O.M.  Win  Heal      B  mse,   Knutsford,  Cheshire, 

dting  Chen 
1907,   Winsloe  111.   The   Albany,    Liverpool, 

Manufacturing 
1892.  Winstanley,    B  lie  Hulme, 

1886.  Win  'r'» 

idon,  SAW.   Ink  Manufaol 
1907.  Winther,    I»r.    A..    -  Fabrik    G 

Kick  k     Oohler,     Offenbach     a/Main, 

Germain 
1892.  Wirtz.  Dr.  Quirin,  28,  Greal  <  Irmond  Street,  London, 

W.C,  Consulting 
1889.  Wishart,    Jno.,    39.  'ice.    Glasgow. 

General  •   Ltd.). 

1900.    Wishart.  Harlan   L..  c/o  The  Potts    Powder    I 

qua   Pa.,  I  enlist. 

190l\     '  Prof.  W.  A  West 

r.s.A  .    Professor  of  Chemistry. 
1906.  Witney,    Win.    S.,    Eldorado    Banket    Gold    Mine. 

Lomagundi,     South  nist. 

O.M.  Witt,  Dr.  I'"  i  N     I  lee  10, Weetend,  bei 

Her]  -try. 

1892.  Wittl       .  Dr.  R,  A..  Cornel]    Medical  College.  470, 

\. •«   V-rk  City. 
I 
I'>ii7    Woloott,    Townsend,    39.    Whiteha 

1904.  w..lt".  Augusl  S.,  20  N"'"->  V.irk 

-      i   s.  \  .  i  her, 
1903.  Wolf,  Jacques,  o/o  Jacques  W 

N  l..   1  .S.A.,   Manul  •■ '  iring  Chemi 
1903.  Wolton,  Wm.  R..  c/o  .Joseph  Fison  and  Co..  Ltd.. 

lp~  •■ 
1906.  Wi  ncar 

Chemist   and    Metal- 

lui_ 

1900.  Wood.    Frank,    Osborne    House,   Barnsley.    Yorks, 

W  "■  rks). 

1901.  Wood,    Frank    8.,         a   Ch       11    ••  -irect, 

land.  Hu!: 
1909.  Wood.    1  oner  and  Alder  and  Co., 

Tenner's  Wharf,  Millwall,  E.,  Works  Chemist. 
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ittingham,  Tanner. 

.    \\  .„.,  20,  Rue  General  van  Merlen,  Antwerp, 
her  and  Oyer. 
,  Walter  B.,  c  o  Maoleod  and  Co.,  213, 
.-1    Street,    Cincinnati,    Ohio,    D.S.A.. 

u^t. 

.ambers.  Westminster, 
London,  S  \\  .  Civil  Engineer. 

is  Co.,  Ltd.,  Locksley 
rose,      London,     E.,     Technical 
*.'hemi>t. 

■ad.  Arthur  E.,  Dyeing  Dcpt..The  University, 
Leon-  ■     dent. 

!   .   168,   Edge  Lane,  Droylsden, 
r,    Chemist, 

near 
Huddersfield,  Tar  Distiller. 

John,     84,     Harpenden    Road,    South 
w  anstead,  Essex,  <  Ihemist. 
Woodward,     Boraoi      A.,     Cowell    Avenue,     West 

Orange.  N.J.,  U.S.A.,  Chemist. 
Woolcott.    Ceo.    H..   Lady's   Well    Brewery.    Cork, 
Ireland.   Brewer's  Chemist. 

itt,   Herbert,  c/o  H.  and  G.  Simonds,  Ltd., 
The   Brewery.  Reading,  Brewer's  Chemist. 
Woolf.  Julian.  51,  Buckland  Crescent,  South  Hamp- 

1,  N.W.,  Manufacturer. 
Woolley.  G.  S.,  Victoria  Bridge,   Manchester,  Phar- 
maceutical   Chemist. 
Woore.     N.    L..    P.O.    Box     12.     Mount     Morgan, 

Queensland,  Australia.    Assaver. 
Worden.  Edw.  C,  c/o  Clark  Thread  Co.,  Newark, 

N.J.,    D.S.A.,   Analytical  Chemist. 
Work,    Charles    0..    22,    Cambridge    Road,    Great 

Crosby.  Liverpool,  Analytical  Chemist. 
Worrell,    H.,    Crimsworth,    Upper  Chorlton  Road, 
Manchester,  Dyer. 

ill,  Robt.  A..  121,  La  Salle  Street,  Chicago, 
I1L,  U.S.A..  Paint  and  Varnish  Specialist. 
Worthington,     Arthur.     Lynwood,     Green     Lane, 

Bolton.  Chemist  and  Sub-Manager. 
Wrampelmeier,    T.    J.,    2253,    Piedmont    Avenue, 

Berkeley,  Cal.,  U.S.A.,  Chemist. 
Wray,  0.  J.  P..  Hazlemere,  Coleraine  Road,  Black- 
heath.  S.E..  Technical  Chemist. 
Wright,  Allister  M..  Box  1517,  G.P.O.,  Christehurch, 

N.Z..  Chemist  (Christehurch  Meat  Co.). 
Wright,  Arthur  C,  c/o  Turner.  Morrison,  and  Co., 

6,  Lyons  Range,  Calcutta,   India,  Chemist. 
Wright,     C.      Harold.      Government      Laboratorv. 
of    Spain,    Trinidad.    B.W.I.,    Analytical 
mist. 

t,  Chas.  I..,  c/o  U.S.  Geological  Survey,  40th 
and  Butler  Streets.  Pittsburg,  Pa.,  U.S.A.. 
Chemical  Engineer. 

t,  Gilbert,  Chemical  Laboratory,  University  of 
N.S.W.,  Demonstrator  in  Chemistry. 
II  srold  E.,  c/o  Sir  B.  Samuelson  and  Co., 
,  Middlesbrough,  Chemist. 
Wright,  J.  G.  I-:..  c,  o  Edison  &  Swan  United  Electric 
Light  Co.,  South  Benwell  Works.  Neweastle-on- 
.  Technical  Chemist. 
Wright,  John  Henry,*22,  Norwood  Avenue,  Shipley, 

Yorks..  Technical  Chemist. 
Wright,  Jos.,  19,  Arboretum  Street,  Nottingham, 

Lace  Dresser. 
Wright,  L.  T.,  c/o  The  Mountain  Copper  Co.,  150, 
Pine  Street,  San  Francisco,  Cal.,  U.S.A.,  Chem- 
ical Engineer. 
Wright.Walter  J.,  c/o  Mitchellite  Explosives  Co.,  Ltd., 
Clayknowes,       Bonnybridge,       near       Glasgow] 
Explosives  Chemist. 
Wulffing.  Dr.  (  lharles,  Honningen  a/Rhein,  ( Jermany. 

Technical    Chemist 
Wurster,  Oscar  If 

Chei 


1910. 

- 

1900. 

1906. 

1904. 

1904. 

1896. 

O.M. 

1905. 

1901. 

1909. 

O.M. 

1903. 

1900. 

1896. 

O.M. 

1904. 

1895. 

l:«is 

1908. 
1901. 
1907. 

1907. 
1885. 
O.M. 

1900. 

1890. 
1907. 

1906. 
1890. 


The  St  Werk  Co.,   HI,  Poplar 
i,    Ohio,     U.S.A.,    Soap    Works 


Wuth,    Dr.    Berth. ,M.    76,    Wettsteinnlate,    Basle 

Swit'/' 

Wyatt,  Dr.   Francis,  402,   West   23rd  Street,  New 
York  City,  U.S.A.,  Consulting  Chemist. 


1905.  Wyer.  Malcolm  C...  The  Library.  State  University, 

Iowa  City,   Iowa,   U.S.A.,   Librarian. 

O.M.  Wyld,  Jim..  The  Avenue,  Lidgett  Park, Roundhay , 
Leeds,  Chemical  Works  Manager. 

1908.  Wyler,  Dr.  Max,  65,  Cecil  Street,  C.  on  M.,  Man- 
chester. Manufacturing  Chemist. 

1906.  Wynne.  Prof.  W.  Palmer,  F.R.S.,  The  University, 

Sheffield,  and  (Journals)   17.  Taptonville  Road, 
Sheffield,  Professor  of  Chemistry. 


1900.  Yamaoka,  S.,  10,  Nishikatamachi,  Hongo,  Tokyo, 

Japan,  Chief  Engineer. 

1901.  Yardley,  Frank,  c/o  Henry  Jut -on  and  Sons,  Liver- 

pool Street,  Birmingham.  Chemical  Manu- 
facturer. 

1899.  Yates,  Arthur,  Lebong  Donok,  Benkoelen,  Sumatra, 

Netherlands  Indies.   Metallurgist. 

1897.  Yates,  Win.   H..  119,  Hawkshead  Street.  Southport, 

Lancashire,  Technical  Chemist. 

1910.  Yeh,  T.  H.,  51,  Charlotte  Road,  Edgbaston,  Bir- 
mingham, Student. 

1906.  Yerkes,  Leonard  A.,  c/o  Jos.  Bancroft  and  Sons  Co., 
Wilmington,  Del.,  U.S.A.,  Bleacher  and  Finisher. 

1898.  Yetton,  Thos.,  86,   Bow  Road,  London,  E.,  Con- 

sulting Distiller's  Chemist. 
1894.  Yocum,  Dr.  Jno.  H.,  359,  Halsey  Street,  Newark, 

N.J.,  U.S.A.,  Chemist. 
1886.  Yoshida,  Prof.   H.,  Imperial  University  of  Kyoto, 

Kyoto,  Ja.pan,  Professor  of  Chemistry. 

1900.  Yoshitake,    E.,    18,   Tatsuokacho,   Hongo,   Tokyo, 

Japan.   Chemist. 
1885.  Young.  Alfred  C,  17,  Vicar's  Hill,  Lewisham,  S.E. 

1885.  Young,  Brougham.  2a,  Sigdon  Road,  Dalston,  N.E., 

Analytical  Chemist. 

1902.  Young.  Chas.  C,  c/o  Continental  Color  &  Chemical 

Co.,  32,  India  Street,  Boston,  Mass.,  U.S.A., 
Colourist. 

1890.  Young,  Dr.  Geo.,  79,  Harvard  Court,  Honey- 
bourne  Road,  West  Hampstead,  N.W.,  Chemist. 

1904.  Young.  James,  2a,  Dartmouth  Road,  Brondesbury, 
N.W.,  Chemist. 

O.M.  Young,  Jno.,  2,  Montague  Terrace,  Kelvinside, 
Glasgow,  Technical  Chemist. 

1886.  Young,   Jno.,   Claremo.it   House,    Beverley   Road, 

Hull,  Gas  Engineer. 
1909.  Young,  John,  Highfield,  Stanley  Road,  Teddington, 

Middlesex,  Analytical  Chemist. 
1904.  Young,  Jno.  H.,  c/o  The  Cassel  Cyanide  Co.,  Ltd., 

Shuna     Street,     Maryhill,     Glasgow,     Technical 

Chemist. 
1898.   Young,  J.  W.,  3,  Murray  Street,  Higher  Broughton, 

Manchester,  Inspector  under  Alkali  Acts. 
1909.  Young,  R.  F.,  c/o  Abosso  G.  M.  Co.,  Abosso,  Gold 

Coast,  West  Africa,  Chemist  and  Metallurgist. 
1883.  Young,  Prof.  Sydney,  F.R.S.,  University  Chemical 

Laboratory,   Trinity   College,    Dublin,    Professor 

of  Chemistry. 
O.M.    Young,  W.  C,  Laboratory,  19-20,  Aldgate,  London 

E.G.,  Gas  Examiner  and  Consulting  Chemist. 
1898.  Young,    W.    Gathorne.    Analyst's    Dept.,    G.N.R., 

Doneaster,  Yorks..  Chief  Chemist. 


1899.  Zabriskie,  C.  B.,  c/o  Pacific  Coast  Borax  Co.,  100, 

William  Street,  New  York  City,  U.S.A.,  Manager. 
1897.  Zacharias,  Dr.  P.  D..  Philhellinon  Street  22,  Athens, 

Greece,  Industrial  Chemist. 
1906.   Zaremba.  Edw.,  1044,  Ellicott  Square,  Buffalo,  N.Y., 

U.S.A.,  President  (Zaremba  Co.). 
1906.   Zdanowicz.  Joseph,  9,  Knaresborough  Place.  Earl's 

Court.  S.W.,  Chemical  Engineer  (Artificial  Silk). 
1899.  Zilz.   Henry.   20-26,   Brunswick   Place.   City  Road. 

London,  E.C.,  Agent  (Badische  Anilin  und  Soda 

Fabrik). 
O.M.    Zimmermann.  A.,  3,  Lloyd's  Avenue,  London,  E.G.. 

Chemical   Agent. 
1905.  Zimmermann,    Chas.,    9  &    10.    St.    Mary-at-Hill, 

London.  E.C.,  Chemical  Merchant. 
1897.  Zinsser,  Dr.  Fred.  G..  Hastings-upon-Hudson.  N.Y.. 

US. A.,  Manufacturing  Chemist. 
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